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HOACHUTEJIBHAA 3AIINCKA

Pabouas mnporpamma yuebHoro mnpeamera «MaremaTuka» oOecneunBaeT BhInoHeHHe DenepanbHOrO
roCyJapCTBEHHOT0 00pa30BaTEIbHOIO CTaHJApTa.

PaGouas nporpamMma cocrtaieHa Ha ocHoBe A.I'. Mopakosuua AnreOpa. 7-9 knaccel. IIpumepnble pabouue
nporpammel / A. I'. Mopakosuu, I1. B.Cemenos, JI. A. AnekcanapoBa. — M. : BUHOM. JlaGopatopus
3Hanui, 2020. IIporpammsl oOmieoOpa3oBarenbHbIX yupexaeHuil ['eomerpust 7-9 kmacc cocras:
T.A.Bypmuctposa - M. Ilpocsemenne 2018r.

Paboyas mporpamMma cocTaBiieHa Ha OCHOBE CJICAYIONIMX HOPMAaTHUBHO-TIPABOBBIX JOKYMEHTOB

1. ®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-®D3 «O6 o6pazoBanuu B Poccuiickoiidenepannny;

2. denepanbHOTO TrOCYAApPCTBEHHOTO 00pa30BaTENBHOTO CTaHAAapTa OCHOBHOIO OOIIEro
oOpa3oBanus (mpuka3 MunoOpraayku Poccun ot 17 nexabps2010 r. Ne 1897, B pen.nmpukaza MuHOOpHAYKH
0T 29.12.2014 Ne 1644),

3. CIT 2.4.3648-20 «CaHHTapHO-3ITUIEMHOJIOTHYECKIE TPEOOBAHUS K OpraHW3alysM BOCIUTAHUS U
oOy4eHHs, OTAbIXa M O3J0POBJCHUS JIETEH W MOJOACKH», YTBEPKICHHBIX ITOCTaHOBICHHEM TJIABHOTO
caruTapHOro Bpaya ot 28.09.2020 Ne 28.

OBILIAA XAPAKTEPUCTHUKA


https://vip.1zavuch.ru/%23/document/99/902389617/
https://vip.1zavuch.ru/%23/document/99/566085656/ZAP23UG3D9/
https://vip.1zavuch.ru/%23/document/99/566085656/
https://vip.1zavuch.ru/%23/document/99/566085656/
https://vip.1zavuch.ru/%23/document/99/566085656/

YUYEBHOI'O ITPEIMETA

MaremaTrueckoe 00pa3oBaHHE B OCHOBHOM IIKOJIE CKJIAIBIBACTCS U3 CIECIYIOIIUX COAEPIKATEIbHBIX
KOMIIOHEHTOB (TOYHBIC Ha3BaHUS OJIOKOB): apugmemuka; aneedpa; 2eomempus; d1emenmvl KOMOUHAMOPUKU,
meopuu eposimHocmetl, CMAMucmuku u 102uku. B cBOeW COBOKYITHOCTH OHU OTPaXXalOT OOraTrhlidi OIBIT
oOy4eHHs MaTeMaTHKE B HAIIEH CTPaHE, YIUTHIBAIOT COBPEMEHHBIE TEHICHIINH OTEUECTBEHHON U 3apy0eKHOM
LIKOJIbI ¥ TIO3BOJISIIOT Pean30BaTh MOCTaBICHHbIE NIEPE]] HIKOJIbHBIM 00pa30BaHUEM LI€JIU HAa MHPOPMAIIMOHHO
€MKOM U [TPaKTUUYECKU 3HAUMMOM MaTepHalle.

OTu cofepxKaTelbHbIe KOMIIOHEHTHI, Pa3BUBAsACh HA MPOTSHKEHUM BCEX JIET O0yUYEHUs], €CTECTBEHHBIM

00pa3oM MeperieTaoTcsl ¥ B3aUMOICHCTBYIOT B yU4EOHBIX KypCax.

AnantupoBaHHas pabodas nporpamMMa 1o Martematuke 9 kmacca ans oOywaromerocs ¢ OB3
cocraBiieHa k yueOHuKy A.I'. Mopakosuua, 3ybapera U.1, Anredpa. 9 kiracc Muemosuna 2020r.

I'eomerpus 7-9 ximacc JI.C.Aranacsn, B.®.byry3os, C.b.Kagomies

I'eometpust M.IIpocsemenne 202 1r.paccuntana Ha 170 gacoB (5 4acoB B HEJEIHO).

AKTYaJbHOCTBH MPOTPAMMBI OTIPENIEISAETCSl MPEkKIE BCETO TEM, YTO PacCUMTaHA HA OOYYAIOIIMXCS, WMEIOIINX
OTPpaHUYCHHBIC BO3MOXHOCTH 3J0POBbEA 7.2 THIIA, CBA3aHHBIX C 3anep>1<1<0171 IMCUXUYCCKOTO pa3BUTHSA, a TAKKC
YUUTBHIBAET CIEAYIOIINE NCUXUUECKNe OCOOCHHOCTH JIeTeil: HeyCTOMYMBOE BHUMAaHUE, MaJlblii 00bEM MaMsTH,
HCTOYHOCTb M 3aTPYAHCHUC IIPpH BOCIPOU3ZBCACHHMU MaTc€puaia, HE C(l)OpMI/IpOBaHHOCTI) MBICIIUTCIIBHBIX
oTiepanyii aHalan3a; CUHTE3a, CpaBHEHHWs, 0000meHus. [l meTedt maHHOW TpyNImbl XapakKTepHBI Ci1aboCTh
HEPBHBIX IMPOIIECCOB, HAPYIIEHHUs] BHUMAaHMs, ObICTPasl yTOMJISIEMOCTb U CHH)KEHHAs pab0TOCTIOCOOHOCTb.
A)IaHTaI_[I/ISI IporpaMmbl IMMPOUCXOAWUT 3a CUCT COKpAIICHUA CIIOXKHBIX HOHATHH H TEPMHUHOB, OCHOBHBLIC
CBeJIeHHUs B Iporpamme natorcst auddepeniimporanto. B 9 kinacca nmpenycMoTpeHa WHIUBUIyalbHas padoTa ¢
yaamumucs ¢ OB3, Bkimtouaromas B ce0st ”HIUBUAYaIbHO- Tud(GepeHIInpOBaHHBIN TOIX0/1 MPU MOATOTOBKE K
YPOKY U B XOJ€ €ro MpOBEJICHUS: Pa3HOYPOBHEBbIE TEKYIIHME 33JaHUS, CAMOCTOSITEIbHbIE U KOHTPOJbHBIE
paboThl, UHAUBHUAYAJIbHBIE JOMAIITHUE 33/1aHUS.

[IporpamMma Kypca ciocoOCTBYET JIOTHUECKOMY Pa3BUTHIO U (POPMUPYET YMEHUS TOJIb30BATHCS aITOPUTMAMHU.

OTnuuuTeNnbHON 0COOEHHOCTHIO NMPOrPAMMBI SIBISIETCA HW3JIOKEHHWE B HEMl yuyeOHOro marepuaia ¢ yd4eToM
YpOBHA €ro ycBoeHus. B mporpamme ompeseseHsl HeNu M0 KaKJI0W TeMe, MPOTHO3UPYIOTCS Pe3yJbTaThl UX
JOCTHKEHHS B COOTBETCTBUHU C YPOBHSIMH COJAEPKaHUS yUeOHOTO MaTepHaa.

Iesn nmporpammai:

. (bopMupoBaHUE NPEICTABICHUI 0 MaTEMATUKE KaK YHUBEPCAIbHOM S3bIKE;

. pa3BUTHE JIOTMYECKOTO MBIIUIEHHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHMS, aJTOPUTMHUYECKON
KYJIBTYPBbI;

. OBJIaZICHUE MaTEeMaTUYeCKUMHU 3HAHUSAMU M YMEHUSAMH, HEOOXOAUMBIMU B ITOBCETHEBHOM JKU3HU U
JUIsL U3y4EHUs MIKOJIbHBIX €CTECTBEHHBIX JUCLUIUIMH Ha 6a30BOM YpOBHE;

. BOCIIUTaHME CPEICTBAMU MAaTEMAaTUKU KyJIbTYpbl INYHOCTH;

. IMOHUMAaHHE 3HAYUMOCTU MAaTEMATUKH U1l HAYYHO-TEXHUYECKOTO IIPOrpecca;

. OTHOILIEHHE K MaTeMaTHKe KaK K YacTH OOIIeYelOBEYeCKOM KyJIbTyphl 4epe3 3HAKOMCTBO C
UCTOpUEN €€ pa3BUTUS;

. o0ecrneynTh NPOYHOE U CO3HATEIbHOE OBJIAZICHUE YYAIIMMHUCS CUCTEMON MaTeMaTHYeCKUX 3HaHWH
U YMEHUM.

OcHOBHBIE 3a1a4M:

. obecneunTh ypoBHEBYIO MU depeHranmio B xo1e 00ydeHus;

. oOecrieunTh 6a3y MaTeMaTUYeCKUX 3HAHUHN, TOCTATOUYHYIO JUISl U3y4EHUs aareOpbl U reOMeTpuH, a
TaKKe JJIs POJI0JDKEHUSI 00pa30BaHMs;
. copMHpOBaTh YCTOHYMBBIN HHTEPEC yJaAIIUXCS K IPEIMETY;

® BBIABUTL U Ppa3BUTh MAaTCMATUUYCCKUC U TBOPYCCKUC CIIOCOOHOCTH.



Jlig ycnemHoro ocBoeHus nporpaMmsel 1etbMu ¢ OB3 npouiecc 00ydeHus CTpOUTCS ¢ yUETOM
3a1a4 KOPPEeKUMOHHO-Pa3BHUBAIOILEr0 00yYeHH s :
. OXpaHa M YKpEIUIEHHE COMAaTHYeCKOr0 M IICMXOHEBPOJOTMYECKOTO 370pPOBbS  peOCHKa:
OpeaynpexIeHre TCUXO(PU3MUECKHX TMEPerpy3oK, OSMOIMOHAIBHBIX CPBIBOB; CO3/aHUE KiIMMaTa
MICUXO0JIOTUIECKOT0 KoM(pOopTa;
. CO37[aHHE OJIaroNnpusATHON COLIMAILHOM cpesibl, KOTOpasi 00ecTIeYnBaeT CTUMYJIALINIO I03HABATEIbHOM
cdepsl peOeHKa, pa3BUTHE KOMMYHUKATHBHBIX (YHKIMNA peud, popMUpoBaHHE 00IIe yueOHBIX yMEHUI H
HaBbIKOB;

. (bopMupoBaHHE U 3aKpETICHIE YMEHUH U HABBIKOB IJIAHUPOBAHUS JIEITEILHOCTH, CAMOKOHTPOJIS,

. pa3BUTHE YMEHHUW BOCIPUHUMATh M HCHOJIb30BaThb HMH(GOPMALUIO W3 Pa3IMYHBIX HCTOYHHMKOB, B
LEJSIX YCTIEUTHOTO OCYIIECTBIEHUS Y4eOHO-TI03HaBaTENbHON AEATEIbHOCTH;

. COLIMANIbHO-TPY/AOBAsl aJanTallusl YYalluxcs: pa3BUTHE 3PUTEIbHO-MOTOPHON KOOpIMHALIMM, TeMIa
nesitenbHOCTH. @opMupoBaHue 00I11e TPYAOBBIX, OpraHU3AMOHHBIX YMEHUH;

. WHIUBUAyaJIbHAas KOPPEKIHMS HEIOCTaTKOB B 3aBHCHUMOCTH OT AaKTyaJlbHOTO YPOBHS DPa3BUTHS

yyalxcs M UX NOoTpeOHOCTH B Koppekuuu. [IperycMOTpeHbl BapMaTUBHOCTH NMPAKTUYECKUX 3aJaHUM,
BpeMs UX BBINIOJIHEHUS, POPMBI OOIIEHUSI ¢ pEOEHKOM.

I[IpuHuMNBI, HA KOTOPBIX 6a3MpyeTcs NporpaMma

O Y4eT MHAMBHUAYAJIbHBIX 0COOCHHOCTEN 1 BO3MOXKHOCTEH yuamuxcs ¢ OB3;

O YB@XKEHHE K pe3yJbTaTaM AEATEIIbHOCTH OOyJarOIUXCsl B COUETAHUU C Pa3yMHON TPeOOBaTEIbHOCTBIO;
O KOMIUIEKCHBIN MOAXO0/ MpU pa3pabOTKe 3aHATUN C yYETOM Pa3BUTHUS MPEIMETHBIX, METANPEAMETHBIX U
JMYHOCTHBIX PE3Yy/IbTaTOB OCBOECHUS 00yJaroIMMHUCs y4eOHOTO npeaMeTa «MaremaTukay;
BapUATUBHOCTb COAEPKaHUS U (POPM IIPOBEICHNUS 3aHATHH;

HAy4YHOCTb, CBSA3b TEOPUH U NIPAKTHUKH;

IIPEEMCTBEHHOCTb;

HarJsIHOCTb;

CHCTEMaTHUYHOCTh U MIOCIIE0BATEIBHOCTD;

IIPOYHOCTb NOJY4YEHHBIX 3HaHUM;

aKTUBHOCTb U CO3HATEJILHOCTh O0OYyUECHMS;

0O O O O O O O

Mecto npeamera «MaremMaTuka» B yueOHOM IJIaHe.

B cootBerctBuM ¢ TpebOoBaHusMu dDenepaqbHOr0 TOCYAapCTBEHHOTO0 00pa30BaTEIBHOIO CTaHAApTa
OCHOBHOTO o0miero oOpazoBanusi npeaMer «MaTtematuka» u3ydaercs ¢ 7-To mo 9-ii kiacc B BHjE
CIIEIYIOIIUX Y4eOHBIX KypcoB: 7-9 kiacc — monaynab «Anrebpa» u monynas «l'eomerpus». OOmiee
KOJIMYECTBO YPOKOB B HeJe0 ¢ 7 mo 9 kiace cocrarisier 15 yacoB (7-9 kimacc — anrebpa mo 3 4aca B
HeJeNo, reoMeTpusi — Mo 2 yaca B Hejento.) Pa3OuBka yacoB Kypca mo Ojokam M TeMaM YpPOKOB IO
anredpe ¥ TeOMETPUU OCYIIECTBIIIETCS HA OCHOBE aBTOPCKOM MPOrPaMMBI.

Peanuzamus oOyueHuss MaTeMaTUKe OCYIIECTBIISETCS 4Yepe3 JIMYHOCTHOOPHUEHTHPOBAHHYIO TEXHOJIOTHIO,
rae ydeOHasi JesTeNbHOCTh, B OCHOBHOM, CTPOHUTCS CIEAYIOUIUM 00pa3oM: BBEIEHHUE BTEMY, U3JIOKEHUE
HOBOTO Marepuala. oTpabOTKa TEOPETHUECKOTO MarepHala, MPAaKTUKyM IO PELICHUI0 3a/Jay, UTOTOBBIN
KOHTPOJIb.

Pacrnipenenenne yueOGHOTO BpeMeHU MEXy STUMHU MTpeIMETaMu MPEeJCTaBIEHO B TaONuIIe.

I[lnannpyemMble pe3yabTaThl OCBOCHHS KYpca MATEMATHKH

Matrematuueckoe oOpa3oBaHue SBISETCS 00s3aTeNbHON U HEOTHEMIIEMOI YacThIO 00IIero oopa3oBaHus Ha
BCEX CTyHeHsAX MmKojbel. OOydeHHe MareMaTHKe B OCHOBHOW IIIKOJIE HaMpaBlIEeHO Ha JOCTH)KEHHE
CIIENYIOLUX Pe3yabmamos. .



JIMYHOCTHBIM pe3yJbTAaTOM HM3Y4eHUs IpeaMeTa SBIseTCs (JOPMHUPOBAHUE CIECTYIONIMX YMEHUH
MKaueCTB:

- PasBUTUC yMeHI/Iﬁ ACHO, TOYHO W I'paMOTHO H3JIaraTb CBOW MBICJIN B YCTHOf/'I M TIMCbMEHHOM pcuu,
IMMOHUMATh CMBICII IIOCTaBICHHOM 3aga4u,

-KpEaTHBHOCTh MBILUIEHHUS, OOIIEKYIbTYPHOE U UHTEJUIEKTYaIbHOE pa3BUTUE, HHUIIMATHBA, HAXOIYMBOCTbD,
AKTUBHOCTb IIPU PELICHUU MaTEMaTU4YECKUX 3aa4;

- (bopMupOBaHHE TOTOBHOCTH K CAMOPa3BUTHIO, AaJbHEUIIEMY 00yUEHHIO;

- BBICTPAWBAaTh KOHCTPYKUMHU (YyCTHbIE M NHUCbMEHHbIE) C MCIOJb30BAaHUEM MaTEMaTUYECKOU
TEPMUHOJIOTUM M CHUMBOJIMKH, BBIABUIaThb CTPEMIICHME K CaMOKOHTPOJIIO IIpolecca M pe3yibTaTra
NESATENBHOCTH;

- CIIOCOOHOCTP K HOMOLMOHAIBHOMY  BOCHPHUSTHIO MaTeMaTHMYECKUX IMOHSITUH, JIOTUYECKHX
paccyXJeHui, cnocoO0B pelleHus 3ajad, pacCMaTpUBaeMbIX TPOOIIEM.

- Pa3BuTHe nHTEpeca K MaTEMaTUYECKOMY TBOPUYECTBY U MaTEMATHUYECKUX CIIOCOOHOCTEH;
- YMeHHe SICHO, TOYHO, I'PAMOTHO H3JIaraTh CBOM MBICIM B YCTHOM M NMUCBMEHHOM pe€4M, NOHMMATh
CMBICJI IOCTABJIEHHOM 3a/1a4M, BBICTPAUBaTh apryMEHTAILUIO, IPUBOAUTH IIPUMEPHI U KOHTPIIPUMEPHI,

- IlpencraBneHne o MaTeMaTHUeCKON Hayke Kak cdepe 4YeIoBeuecKOod AedTeIbHOCTH, 00 JTamax ee
pa3BuUTHA, 0 €€ 3BHAYMMOCTHU IJIA PA3BUTHUA HUBUIIU3ALIUUN;

- YMeHHe KOHTPOJIUPOBATh MPOIIECC U pe3yabTaT yueOHO MaTeMaTH4eCKO! AesITeTbHOCTH;

- CnocoOHOCTP K 5SMOIMOHATBHOMY BOCHPHATHIO MAaTeMAaTHYECKHMX OOBEKTOB, 3a/1ad, pPEIICHUH,
paccyxJIeHUI;

MertanpeaMeTHbIM pe3yJIbTaTOM M3Y4€HHUs Kypca sBJISETCS (OPMHPOBAHHUE YHUBEPCAIBHBIX YUEOHBIX

nevicteuit (YY ).
Pecynamuenvie YY/I:
- CaMOCTOSTEIbHO OOHAPYKUBATh U (HOPMYIUPOBATh yueOHYIO MTpo0IeMy, onpeaensiTs 1enb Y /1;

- BBIJIBUTaTh BEPCHHM pEIICHUS TpoOJIeMbl, OCO3HaBaTh (M WHTEPIPETHPOBATH B  Clydae
HE00X0IMMOCTH ) KOHEUHBIH PE3YJIbTaT, BHIOUPATh CPEACTBA JOCTHKEHUS LIEH U3 MPEUIOKEHHBIX, A TAKIKE
HCKaTh UX CAMOCTOSITEIIBHO;

- COCTaBJIATH (MHAMBUAYATHHO WIIM B TPYIIIIE) IUIAH PEIICHHS MPOOJIeMbl (BBITIOJHEHHUS ITPOCKTA);

- pa3pabarbiBaTh NPOCTEHININE aJTOPUTMBI HAa MaTepHaje BBIMOJHEHHs JCHCTBHI C HATypaJbHbBIMU
YKciIaMH, OOBIKHOBEHHBIMH U JICCITHYHBIMU JIPOOSIMHU, TTOJIOKUTEIIEHBIMU M OTPUIIATEIIBHBIMH YUCIIAMH;

- CBEpATh, pabOTasi MO IUIAHY, CBOM JICHCTBHS C LENBIO M MPU HEOOXOJAUMOCTH HCIPABIATH OMIUOKU
CaMOCTOSITEIIBHO (B TOM YHUCIIC M KOPPEKTHPOBATH IIAH ),

-COBEPIICHCTBOBATD B IMAJIIOTE C YUUTEIIEM CaMOCTOSITEIIbHO BIOPAHHBIC KPUTEPUH OLICHKH.
Hoznaseamenvnvie YY/[:

- (dbopMupoOBaTh MpECTABICHUE O MATEMAaTHUECKOM HayKe Kak cepe ueloBe4YecKoil 1esTeIbHOCTH, 0ee
3HAYMMOCTHU B Pa3BUTUU LIUBUIIN3ALINY;

- IIPOBOJIUTH HAOJIOAEHUE U SKCIIEPUMEHT MO PYKOBOJICTBOM YUUTEIs;

- OCYIIECTBIIATh PACIIMPEHHBI MOMCK HMH(GOpPMAIMKM C HUCIOJIb30BAaHHEM pECYpcoB OMOIMOTEK U
WNHurepHera;



- OTpENeNATh BO3MOXKHbIE HWCTOYHUKHA HEOOXOOMMBIX CBEACHUH, aHATU3UPOBATh HANICHHYIO
MH(OPMAIIHIO U OLIEHUBATH €¢ JOCTOBEPHOCTD

- HCII0JIb30BAaTh KOMIBIOTEPHBIE U KOMMYHUKALIMOHHBIE TEXHOJIOTUH JJIs1 JOCTHXKEHUS CBOMX LIEJIEH;

- CO3/1aBaTh U MPeoOpa30BhIBATH MOJIECIU M CXEMBI JUIsl PELICHHUS 33134,

- OCYIIECTBIISITH BBIOOp HamOosee 3((EeKTUBHBIX CHOCOOOB pEUICHHs 3a/Ja4 B 3aBHCUMOCTH OT
KOHKPETHBIX YCIOBU;

-aHaJIM3UPOBATh, CPABHUBATD, KIIACCH(PHUIIMPOBATH U 0000IIATh (PAKTHI U SIBICHUS;

-71aBaTh ONpeECHUS IOHATUSM.

Kommynuxkamuenwvie YY/I:

- CaMOCTOSITEJIBHO OPraHU30BbIBaTh ydyeOHOE B3aUMOJEHCTBUE B Ipynne (ONpeAessaTh OOLIUE LENH,
JOTOBApUBATHCA JAPYT € APYTrOM U T.1.);

- B JIUCKYCCUU YMETh BbIIBUHYTbh API'YMEHTBI U KOHTPApTyMEHTHI;

- YUNUTHCA KPUTUYHO OTHOCUTBHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IIpPU3HABaTh OLIMOOYHOCTH
CBOEr0 MHEHHUSI U KOPPEKTUPOBATH €r0;

- MOHMMasl TMO3UIHUIO JIPYroro, pas3inyaTb B €ro peud: MHEHHE (TOUKY 3PEHHsI), J10Ka3aTeIbCTBO
(aprymenTsl), (akThl (THIIOTE3bI, AKCHOMBI, TEOPHUH);

- YMETb B3IUISIHYTh HAa CUTYAIMIO C MHOM TIO3UIIMU U IOTOBAPUBATHCS C JHOAbMH UHBIX MO3UIIHI.
IIpenmMeTHBIM pe3yabTATOM U3YUYEHHUS Kypca SBIISETCS CPOPMUPOBAHHOCTD CIAEAYIOIINX YMEHUH.

- OBnaseHne MaTeMaTUYECKUMHU 3HAHUSIMU U YMEHUSMHU, HEOOXOJUMBIMH [UISl MPOIOJDKEHUS
o0pa3oBaHus, U3YUEHUS CMEXHBIX AUCLUHUIUINH, IPUMEHEHUS B TOBCEIHEBHOM JKU3HH;

- Coznmanue ¢yHaamMeHTa [Uisi MAaTeMaTH4ecKoro pas3BUTHS, (OpMHUpOBaHHS MEXaHHU3MOB
MBIIILJICHHS, XapaKTEPHBIX [Tl MATEMAaTUYECKOM e TeIbHOCTH;

- OBnaneHue ©0a30BbIM TMOHATUHHBIM aNIapaToM [0 OCHOBHBIM pa3lieiaM COJAEp)KaHHUS,
npejcTaBieHue 00 OCHOBHBIX H3y4aeMbIX HOHATHSIX (YUCIO, TeoMeTpuueckas (urypa, ypaBHEHUE,
BEPOSITHOCTh) KaK BaKHEHIIINX MAaTEeMAaTUYECKUX MOJEIISX, TO3BOJISIONINX OMKUCHIBATh U U3y4YaTh peajbHbIe
MIPOLIECCHI U SIBJICHUS;

- YMmenue paboTarh ¢ MaTeMaTUYECKUM TEKCTOM (aHaJIM3UpOBaTh, H3BJIEKATh HEOOXOAUMYIO
nH(OpPMALIHIO), TPAaMOTHO MPUMEHSATh MaTEMaTHYECKYI0 TEPMHHOJIOTHIO U CHMBOJIMKY, HCIOJIb30BaTh
pa3IMyYHbIC SI3IKM MAaTEMAaTUKH;

- Pa3BuTne mnpencraBieHui O uMcCIe, HATypalbHBIX YHCEJ, OBJIQJICHHE HAaBBIKAMHU YCTHBIX,
MUCBbMEHHBIX, HHCTPYMEHTAJbHBIX BBIUHCIICHHIA;

- OBnaseHne OCHOBHBIMU CHOCOOAMM TIPEJCTABICHUS U aHaliM3a CTAaTHUCTUYECKUX JIAHHBIX;
HaJIM4Yue IPEICTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peajbHOM MHUPE U O Pa3IMYHbIX CIIoco0ax
WX U3Y4YCHHUSI, O BEPOSATHOCTHBIX MOJIEIISIX;

- YcBoeHHE CHUCTEMAaTMUYECKUX 3HAHMA O IUIOCKUX (uUrypax M HMX CBOWCTBaX, a TaKkKe Ha
HarJIITHOM YpOBHE — O MPOCTEHMIINX MPOCTPAHCTBEHHBIX TelaX, YMEHHE MPUMEHITh CUCTEMaTHUECKUe
3HAHMS O HUX JJISl PELIEHUS] TEOMETPUUECKUX U IPAKTUYECKUX 3a7a4;

- YMeHus u3MepsATh JJIUHBI OTPE3KOB, BEJIMYMHBI YIJIOB, HCHOJIb30BAaTh (GOPMYIBl  JUIs
HaXO0XJCHUS MEPUMETPOB, IIIOIIAeH U 00bEMOB reOMETPUIECKUX DUTYD;

- YMeHue mNpUMEHATb W3YYEHHBbIE MOHSATHS, PpEe3yJNbTaTbl, METOAbl U1 PpEHICHMs 3ajad
MIPAKTUYECKOTO XapakTepa W 3a/ad M3 CMEXKHBIX JAMCHUIUIMH C HCHOJb30BaHUEM NpPU HEOOXOAMMOCTH
CIPaBOYHBIX MaTEPUANIOB, KAJIbKYJIATOPA, KOMIIbIOTEPA.

- YMeHue TpoBOIUTH  KiIacCU(UKAIMM, JIOrMYeckhe OOOCHOBaHMS, J0Ka3aTelbCTBa
MaTeMaTUYECKUX YTBEP)KICHUM;

- YMenue pacno3HaBaThb BHJbl MaTEMaTHYECKUX YTBEPKICHUH (aKCHOMBI, OIpeAeIcHus,
TEOPEMBI U JIp.), IPsSIMbIe U 0OpaTHbIE TEOPEMBI;

- OBnageHne CHMBOJIBHBIM SI3bIKOM — aireOpbl, NpHeMaMH BBIMOJHEHHS TOXJAECTBEHHBIX
npeoOpa3oBaHUit palMOHANBHBIX  BBIPQKEHUH, pEIIeHUs YpaBHEHHUH, CHCTEM YypaBHEHMH,



HEPAaBEHCTB M CHCTEM HEPAaBEHCTB, YMCHHUE MCIOJB30BaTh HUICKD KOOPAMHAT Ha IUIOCKOCTH MJIs
UHTEpIIpETAllMM YPaBHEHU, HEPABEHCTB, CUCTEM, YMEHUE NPUMEHATh ajlreOpandeckue rnpeoOpa3oBaHus,
anmapar ypaBHCHHUH U HEPAaBEHCTB IS PELICHM 3a1a4 U3 Pa3JIMYHbIX pa3/ieIoB Kypca,

- OBnageHue cucteMol (YHKIMOHAIBHBIX MOHSATHH, (PYHKIMOHAIBHBIM SI3bIKOM M CHMBOJIHMKOM,
yMEHHUE Ha OCHOBE (DYHKIIMOHATIBHO-TPaQUUECKUX MPEICTaBICHUN OMMUCHIBATh U aHATM3UPOBATH PeabHbBIC
3aBUCHMOCTH;

- OBnazneHue reoMeTpUUECKUM S3bIKOM, YMEHHUE HCIOJb30BaTh €ro JJIs ONMCAaHUS IPEIMETOB
OKPY)KAIOILIEr0 MHpa, pa3BUTUE MPOCTPAHCTBEHHBIX IMPEICTABICHUM U HN300pa3uTENbHBIX YMEHMH,
nproOpeTeHNe HABBIKOB T€OMETPUIECKUX MOCTPOCHHIA.

B3aumocBs3b pe3ynbTaToB OCBOCHMS IpenMera «MareMaTruka» MOKHO CHCTEMHO IpPEJICTaBUTh B BHUJIE
cxeMbl. [Ipu 3ToM 0603Hauenue JIP yka3biBaeT, 4TO MpOABMKEHUE YYAIIUXCS K HOBBIM 00pa30BaTElIbHBIM
pe3yibTaTaM MPOUCXOANUT B COOTBETCTBUU C TUHUSIMH Pa3BUTHS CPEACTBAMHU NPEAMETA.

IIpenmerHas obdsacTh «Apudpmernkar»

- BBINIOJIHATh YCTHO apu(MeTHyecKue JAEHUCTBUA: CIOKEHHE M BBIYMTAHME [BY3HAUHBIX YHCENl U
NECSITUYHBIX JIpoOeil ¢ JAByMS 3HaKaMu, YMHOXKEHUE OJIHO3HAYHBIX YMCEJI Ha JIBY3HadHBbIE,
apudmeTryecKue onepanu ¢ 00ObIKHOBEHHBIMU APOOSIMHU C OJTHO3HAYHBIM 3HAMEHATENIEM U YHCIIUTENIEM;

- MEePEXO/IUTh OT OJHOM (HOPMBI 3amMHUCH YHCEN K IPYro, MpeACTaBsATh JAECATUYHYIO ApOoOb B BUIE
OOBIKHOBEHHOM U B MPOCTEUIUX CITydasiXx OOBIKHOBEHHYIO B BUJE AECATUYHOMN, POLEHTH — B BUJE ApoOu
U ApoOb — B BU/I€ IPOLIEHTOB;

- CpaBHMBaTh pallMOHAIbHBIE YHUCJIA, BBINOJHATH apu(pMETHUYECKHe ACHCTBHS C palUOHAIbHBIMU
YHUCcIaMM, HaxOAWTh 3HAYEHMs UHUCIOBBIX BBIPAKEHMH (LENBIX MU JPOOHBIX), HMCIOJIb3ysd NMHCbMEHHbIE
BBIUNCIICHUS;

- OKPYIJIATH LEJIble YHCIIA U IECSITUYHBIE IPOOH, BHIIOJIHSTH OLIEHKY YHUCIIOBBIX BBIPAYKEHHH;

- I10JIb30BaThC OCHOBHBIMM €IMHMIIAMHU JUIMHBI, MAacchl, BPEMEHH, CKOPOCTH, IUIOIIAAH, 0O0BEMAa;
NEPEBOANUTD OJJHU €AUHULIBI U3MEPEHMSI B IPYTHE;

- o0najgaTh 3HaHUAMH O CBSI3U MEXIY IpyNIaMH BEIMUYUH (Ll€HA, KOJIUYECTBO, CTOUMOCTh; CKOPOCTb,
BpeMsl, IyTh; IPOU3BOUTEIBHOCTD, BpeMs paboThl, paboTa);

- pelaTh TEKCTOBBIE 3a/1a4M, BKIIIOYAs 33Jja4H, CBSI3aHHbIE C OTHOIIEHUSMH U CIIPOIOPLMOHATIBHOCTHIO
BEJIMYUH, IPOOSIMHU U IPOLIEHTAMH.

Hcnonvzoeamv npuodpemennvie 3HaHUA U YMEHUA 6 NPAKMUYECKOU 0esAmeTbHOCMU U NOBCEOHEGHOI
HCUBHU ONLA:

- PCUICHHA HCCIOXXHBIX ITPAKTHYCCKHUX paC‘léTHHX 3a/la4, B TOM 4YHCJIC C HUCIIOJIIB30BAHHUCM IIPpU
H606XOI[I/IMOCTI/I CIIPAaBOYHBIX MATCPHUAJTIOB, KAJIBKYJIATOPA,

- YCTHOﬁ INPpUKUAKHW U OLCHKHU pE3ylibTaTa BBI‘IHCHGHHﬁ; MMPOBEPKHU pPE3YyJibTaTa BbIYUCIICHUA C
HCIIOJIb30BAHUEM PA3JIMIHBIX HpI/IéMOB;

- UHTEPIIPETALIMM PE3YIbTATOB PELICHMs 3a1ad C y4E€TOM OIPAaHWYEHMH, CBSA3aHHBIX C pEaJbHBIMU
CBOMCTBaMH pacCMaTPUBAEMBIX IIPOLIECCOB U SBJICHUM.
IIpenmerHnast 00J1acTh «JIEMEHTBHI AJITeOpbD»

- MEpCBOAUTL YCJIIOBUA 3a1a4U HaA MaTeMaTH4YeCKHUI SA3BIK,
- HCIIOJIb30BAaTh MECTOAbI pa6OTLI C MaTCMAaTHUYCCKNMHU MOJCIISAMU

- BBIIIOJIHATH anre6pa1/1qe01<1/1e HpCO6pa30BaHI/I$I 11(5218:Y0,€ BLIpa)KeHI/Iﬁ U TMIPUMCHATbL UX I PCHICHUA
y‘~IC6HLIX MAaT€MaTUYCCKUX 3aJa4 U 3a7a4, BO3SHUKAOIIUX B CMCKHBIX y‘-Ie6HLIX JUCHUIIIINHAX,



- OCYIIECTBIISTh B BBIPAKEHHUIX U (DOPMYIax YMCIOBBIE TIOJCTAHOBKH U BBITIOJIHATH COOTBETCTBYIOIINE
BBIYUCIICHUS;

- OIIPENENATh KOOPANHATHI TOUYKH Ha KOOPAUHATHOMU IIPSAMO;

- n300pakaTh YyMClia TOYUKaMU Ha KOOPIAMHATHOM MPSAMOIA;

- OIIPENEATh KOOPANHATHI TOYKH HA IJIOCKOCTH, CTPOUTH TOUYKH C 3aJaHHBIMH KOOPAUHATaAMU;

- COCTaBJIATH OyKBEHHBIE BBIPAKECHUS U (JOPMYIIBI IO YCIOBHAM 337a4; OCYIIECTBIIATh B BBIPAKECHUSIX
1 GpopMyax YHCIOBBIE MOJICTAHOBKHU ¥ BBIIOJIHATH COOTBETCTBYIOIINE BHIYHCIICHHUS;

- peuaTh JIMHEMHBIE YPABHEHUS U YPaBHEHHUS, CBOJAILNECS K HUM;

- pelaTh TEKCTOBBIE 33J]a4l AIreOpandeckKuM METOA0M.

Hcnonvzoeamv npuobpemenHnvle 3HAHUA U YMEHUA 6 NPAKMUYUECKOU 0eAMeNbHOCHU U NOBCEOHEBHOU
HCU3HU ONA:

-BBINOJIHEHUS pPacueToB IO QopMyiaM, COCTaBleHUs (OPMyYJ, BBIPAXKAIOMIMX 3aBUCUMOCTH MEXIY
peanbHBIMU BETUYMHAMMU.

IIpenmeTHas 06j1acTh «J1eMEHTHI FeOMeTPUU»

- M0JIb30BaThCS FTEOMETPUUECKUM SI3BIKOM JIJIS1 ONTUCAHUSI IPEAMETOB OKPYKaIOIIEro MUpa;

- pacrno3HaBaTh FreOMETpHUYECKHe (GUTYpBI, pa3inyaTh UX B3aUMHOE PacloJI0KEHHE;

- n300paxaTh reoMeTpudeckue (QUrypbl, pacro3HaBaThb Ha uepTexax, MOJENSIX U B OKpYXKarolleu
00CTaHOBKE OCHOBHBIE ITPOCTPAHCTBEHHBIE TENA;

- B [IPOCTEHIINX CIydasiX CTPOUTH Pa3BEPTKH MIPOCTPAHCTBEHHBIX TEJI;

- BBIYUCIIATh TUJIOMIATH, TEPUMETPHI, OOBEMBI MPOCTEHIMX TeOMETpPHYEeCKUX Guryp (Tem) mo
dhopmynam.

Hcnonvzoeams npuodpemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeNbHOCMU U NOBCEOHEBHOI
HCUZHU ONA:

- pelieHusl HECJIOXKHBIX TI'EOMETPUYECKUX 3a/ad, CBS3aHHBIX C HAXOXKICHHUEM HW3yYCHHBIX
TE€OMETPUYECKUX BEIMYHMH (UCIIONB3YsI TPH HEOOXOAMMOCTH CIIPABOYHHUKH U TEXHUYECKHE CPEJICTBA);

- MOCTPOCHHIA TEOMETPHUECKUMH HHCTPYMEHTAMU (JIMHEHKA, YTOJIbHUK, IMPKYJIb, TPAHCIIOPTHUD).
IIpenmeTHas 00J1acTh «J1eMEHTHI BEPOSATHOCTH M CTATUCTUKHN»

- BOCIPUHMMATh ¥ KPUTHYECKU aHATH3UPOBATh HHPOPMAIINIO, IPEACTABICHHYIO B Pa3JINYHBIX POpMaXx,
MMOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTUX PEabHbBIX 3aBUCUMOCTEH;

- pemarh yaoOHBIM i1 ceOst cmocoOoM (B TOM 4YHCIIE C TOMOIIbIO TaOiuil U TrpaduKoB)
KOMOMHATOPHBIC 3aJlaud: Ha MEPECTAaHOBKY M3 TPEX DJIEMEHTOB, MPABWIO MPOU3BEACHUS, YCTAHOBIICHUE
qucya rnap Ha MHOXKECTBE U3 3-5 3J1eMEHTOB;

- CTPOMTH MPOCTEHIIINE IUHEUHBIC, CTOJIOUAThIC U KPYTOBBIC JHArPaMMBI;

- MIPOU3BOJIUTH MOJICYET BEPOSITHOCTEH B MMPOCTEHIIINX CITYYasiX;

- OCYIIECTBIIATh MEpe0Op W MOJCUCT YKCa BapUAHTOB, B TOM YHCJIEC B MPOCTCUIIMX MPHKIATHBIX
3a/1avax.



Conepxxanue yueOHOI0 npeamera
Conep:xanue yueoHoro npeamera mareMaTuku Mmoayiab- AJITEBPA 9 kimacc (102 yaca)

PanmoHanbHble HEPaBeHCTBA M X CHCTEMBbI

JIuHeliHble U KBaJIpaTHbIE HEpaBeHCTBA (OBTOpeHue). PalionanbHoe HepaBeHCTBO. MeTO JMHTEpBAJIOB.
MHoxecTBa U ONepaluy HaJl HUMHU.

Cucrema HepaBeHCTB. PellieHue cucreMbl HEpaBEHCTB.

Cucrembl ypaBHeHUH

ParmmonansHOe ypaBHEHHE ¢ IBYyMs IepeMeHHbIMH. Pemenue ypasaenus p(x, y) = 0.

PaBHOCUIIbHBIE ypaBHEHUS C JBYMs INepeMeHHbIMU. DopMmysna pacCTOSHUS MEXAY IBYMsI TOUKAMHU
KOOPAMHATHOH TockocTh. I'paduk ypasmeHus (x - a)’> + (y -b)?> =r’ Cucrema ypaBHEHHii C ABYMs
nepeMeHHbIMU. Pemenue cucrembl ypaBHeHud. HepaBeHcTBa M cHCTEMbl HEPAaBEHCTB C JABYMS
MIEpEMEHHbBIMHU.

MeTo1bl perieHnst CUCTEM YpaBHEHHUH (METO/T OJICTAHOBKH, aJireOpandecKkoro CjI0KEHHUs,BBEIEHUS HOBBIX
MepeMEHHbIX). PaBHOCHIIBHOCTH CUCTEM YpaBHEHHIA.

Cucrembl ypaBHEHUH Kak MaTeMaTHUYECKUE MOJIEIH PEaJIbHbIX CUTYaIHi.

YuciioBble PyHKIIUA

Oynkuus. HezaBucumas nepemenHas. 3aBucruMas nepeMenHas. O6mactsb onpezeneHust GyHKINU.
EcrectBennas obnacts onpenenenus Gpynkaun. O0nacth 3HaYCHUH QyHKIUY.

CriocoObl 3a1aHust yHKINU (aHAIUTUYECKHH, rpaduyecKuil, TaOIUYHBINA, CIIOBECHBIH).

CpoiictBa (QyHKIHMI (MOHOTOHHOCTh, OIPAHUYEHHOCTb, BBINYKJIOCTh, HauOOJIbIIEE KM HauWMEHbIIIEe
3HAYEHNs, HEMpPepHIBHOCTS). MccnenoBanne Gynkumit: y = C, y = kx+m,  y =kx?, y =x, \y = k&, y
=|x|, y=ax®+bx +c.

UeTrHpie 1 He4yeTHbIC (DYHKIHMH. AJNTOPUTM HCCIEIOBAaHHMSA (YHKIIMHM HA YETHOCTh. | 'paduku 4eTHOW u
HEYETHOU (yHKITUH.

CrenenHas (QyHKUHS C HAaTypalbHBIM IOKa3aTeleM, ee cBoiicTBa u rpaduk. CreneHHas (QyHKUUA
OTpHUIATENIbHBIM LI€JIBIM [TOKa3aTeIeM, €€ CBOWCTBA U TpaduK.

OyHKIMSA Y = 3\x , ee cBoiicTBa u rpaduk.

IIporpeccuu

UucnoBas mocienoBaTenbHOCTh. CIOCOOBI 3aaHMsl YMCIIOBBIX IOCJIEIOBATEIILHOCTEH (aHATUTUYECKUA,
CJIOBECHBIN, PEKyppEHTHBIN ). CBOMCTBA YHCIOBBIX MOCIEI0BATEIIHHOCTEH.

Apudmernueckas mnporpeccus. Popmymna N-ro wieHa. Dopmyna CyMMBl WIEHOB KOHEYHOMU
apudmeTnyeckoil mporpeccun. XapakTepucTHUECKOE CBOMCTRBO.

I'eomerpuueckas nporpeccus. @opmyna N-ro wieHa. Popmysa CyMMbI 4ICHOB KOHEUHOM T€OMETPUIECKON
nporpeccuu. XapakTepucThuueckoe cBONCTBO. Ilporpeccun u OGaHKOBCKHE pacueThl. JJIeMeHTbI
KOMOMHATOPHUKH, CTATUCTUKH U TEOPUH BEPOSITHOCTEH

Komb6unatopusie 3agaun. [IpaBuio ymHoxenust. @akropuain. [lepecraHOBKH.

I'pynnupoBka wundpopmaruu. OOmuUN psang naHHBIX. KpaTHOCT BapuaHThl H3MepeHus. TabiudHoe
npencrasieHue nHpopmanuu. Yacrora BapuanThl. [ 'paduyeckoe npejpcrasienue nadopmaryu. [lonmuron
pacnpesneneHuss AaHHbIX. ['mcTtorpamma. YncCIOBbIE XapaKTEPUCTHKHU JaHHBIX U3MEpeHwus (pa3max, Moja,
cpeaHee 3HAUYCHUE).

BepostaocTts. CoObiTHE (CNydaifHOE, JOCTOBEpHOE, HEBO3MOXKHOE). Kiaccuueckasi BEpOSATHOCTHAS CXeMa.
[IpotuBomnomnoxueie coObITH. HecoBMecTHBIE COOBITHSA. BEpoSTHOCTh CyMMBI ABYX COOBITHI. BeposTHOCTH
MIPOTHUBOMIONIOKHOTO cOOBITUS. CTaTHCTHUYECKasl yCTONYMBOCTh. CTaTUCTUYECKAs! BEPOSITHOCTb.

O0o0marniee noBTOPEHUE

Conep:xxanue yueoHoro npeamera maremMatuku Moayib-I'EOMETPUS 9 knacc(68 yacon)

Bexrtopel. MeToa koopauHaT



Ilonstue BekTopa. PaBeHCTBO BekTOpOB. Ci0XKE€HHE M BBIYUTAHHE BEKTOPOB. YMHO)KEHHME BEKTOpa Ha
yucno. PasnoskeHue BeKTopa 10 JByM HEKOJIMHeapHbIM BekTopaM. Koopaunars! Bekropa. IIpocrelimue
3a/la4yd B KOOpJMHATax. YPAaBHEHUs OKPYKHOCTU M IpsMOil. IIpuMeHeHne BEKTOpPOB U KOOPAMHAT IIpU
pEIICHNH 3aay.
OcHo6Has yenb — HAaydUTh YYalllMXCSl BBINOJHATH ACWCTBUS HAJl BEKTOPAMM KaK HaIpaBJIEHHBIMU
OTpe3KaMH, 4YTO BAXXHO JJIsi INPUMEHEHHs] BEKTOPOB B (PU3MKE; IMO3HAKOMUTH C HCIOJIb30BAaHUEM
BEKTOPOB M METOJa KOOPAUHAT IPU PEIICHUH F'€OMETPUYECKUX 3a/1a4.
BexTop onpenensieTcs Kak HalpaBJICHHBIA OTPE30K M JEHCTBHS HaJ BEKTOPAaMHU BBOJATCS TaK, KaK 3TO
HNpUHATO B (pusmke, T. E. kak IeHCTBUS ¢ HallpaBlIEHHBIMH OTpe3kaMu. OCHOBHOE BHUMAHHE JI0JI- KHO
OBITH yJeNeHO BBIPAOOTKE yYMEHHH BBIMOJHATH OTEpAIlMU HaJ] BEKTOpaMH (CKJIaIbIBaTh BEKTOPHI IO
IIpaBHJIaM TPEYTrOJbHUKA U IApajuIeIOTPaMMa, CTPOUTh BEKTOP, PABHBIM PA3HOCTH ABYX JAHHBIX
BEKTOPOB, a TAK)XE BEKTOP, PaBHBIN MMPOU3BEACHUIO JAHHOTO BEKTOpa Ha JAHHOE YUCIIO).
Ha npumepax moka3piBaeTcs, Kak BEKTOPbI MOTYT NPHUMEHSTHCA K PELICHUIO T'€OMETPUYECKHX 3a]ad.
HemoHcTpupyercs 3(PQPEeKTUBHOCTh NpUMEHEHHs GOpMya JUIsl KOOPJIMHAT CEepeauHbl OTpe3Ka,
PAacCTOSTHUS MEXy ABYMs TOUKaMHU, YPABHEHUN OKPY>KHOCTH U HPSAMON B KOHKPETHBIX F€OMETPUYECKUX
3aJlayax, TEM CaMbIM JIa€TCsl MPEACTaBICHHE 00 N3yUYeHUN FeOMETPUUECKUX (PUTYp C MTOMOIIBIO METOJIOB
anreOpsl.

CooTHOIIEeHUSsI MeK1y CTOPOHAMHU U yIJIaMHU TpeyrojbHuKa. CkajisipHoe Npou3Be/ieHle BEeKTOPOB

CuHyC, KOCMHYC W TaHIe€HC yrija. TeopemMbl CHHYCOB M KOCHHYCOB. PemieHue TpeyroJbHHKOB.

CkansipHO€ TPOU3BEICHNE BEKTOPOB U €0 MPUMEHEHHE B FTEOMETPUUECKHX 3a/1a4ax.
OcHosHas yenb — pa3BUTh YMEHUE YYAIIUXCS IPUMEHSATh TPUTOHOMETPUYECKUH aIapar Mpu peleHnun
F€OMETPUUYECKHX 3a/1a4.
Cunyc u xocunyc sroboro yria ot 0° go 180° BBOIATCS ¢ MOMOMIBIO E€AWHUYHOW MOJTYOKPYKHOCTH,
JIOKa3bIBAIOTCSI TEOPEMBbl CHHYCOB M KOCHHYCOB WM BBIBOAWTCSA e€Ile OJHA QopMmyna IIOLaau
TpPEeyroJibHUKa (IIOJIOBHHA IPOM3BEAEHUS IBYX CTOPOH HAa CHHYC yrja MEXIy HUMH). OTOT ammapaT
IIPUMEHSETCS K PELICHUIO TPEYTOJIbHUKOB.
CkansipHOe pon3BeIeHHE BEKTOPOB BBOJUTCA KaK B (pU3MKe (IPOM3BEACHUE IJIMH BEKTOPOB HA KOCHHYC
yria Mexay HumH). PaccMarpuBaroTcs CBOMCTBA CKaJIsPHOTO NMPOU3BEJICHUS M €ro NMpPUMEHEe- HUe Mpu
PELICHNH F€OMETPUYECKUX 3a/1a4.
OcHOBHOE BHUMaHHE CIEeAyeT YyIEeIUTh BbIPAaOOTKE TMPOYHBIX HABBIKOB B  [PUMEHEHHUH
TPUTOHOMETPUYECKOIO anmnapara Ipyu pelieHud N'eOMETPUUECKUX 3aad.
JIMHA OKPYKHOCTH M ILIOLIAAb KpPyra
IIpaBunbHbIE MHOrOYronbHUKU. OKpYKHOCTH, ONMCAaHHAs OKOJIO IIPAaBUJIBHOIO MHOIOYIOJIBHHKA H
BIIMCaHHAas B Hero. [locTpoeHune npaBUIIbHBIX MHOIOYTOJIBHUKOB. [[nnHa okpyxHoctu IInomanekpyra.
OcHoéHas yenb — pacIIUPUTh 3HAHME YYaIUMXCS O MHOTOYIOJIBHHKAX; PACCMOTPETH MOHATHUS JUTHHBI
OKPYXHOCTH M IIJIOIIAHN Kpyra U (GOpMyJIbl AJIsl MX BBIYMCIICHHUS.
B Hauane Tembl naetcs omnpezaereHrue NPaBUIBHOTO MHOTOYTOJIBHUKA, M pacCMaTpUBAIOTCS TEOPEMBI 00
OKPY)KHOCTSIX, OIMCAHME OKOJIO IPAaBWJIBLHOTO MHOIOYrOJIbHMKA M BIHCAaHHOW B Hero. C MOMOIIbIO
ONMCAHHOM OKPYXHOCTH PEIIAIOTCA 3aJauyd O IOCTPOCHMM IIPABWIBHOIO INECTHYTOJbHUKA U
IIPaBUWJIBHOTO 27-YTOJIbHUKA, €CIIU JAaH NIPaBWIbHBIA 71-yrOJIbHUK.
@opMynbl, BBIPAXKAOIIUE CTOPOHY IPAaBMJIBHOIO MHOTOYIOJBHUK M pPaJuyCc BIUCAaHHOW B HErO
OKPYXXHOCTH Yepe3 pajJuyCc OIMCAaHHON OKPY)KHOCTH, MCIIOJB3YIOTCA NpU BbIBOAE (HOPMYN JUIMHBI
OKPYXXKHOCTH U IUIOWAnU Kpyra. BeIBoJ omMpaercs Ha UHTYUTUBHOE INPEACTABICHUE O Mpezele: Npu
HEOTPAaHMYEHHOM YBEIWYEHUU YHCIA CTOPOH IIPAaBUIBHOTO MHOIOYIOJIBHHMKA, BIIMCAHHOIO B
OKPYXXHOCTb, €0 IEPUMETP CTPEMUTCA K JUIMHE 9TOM OKPYKHOCTH, a IUIOIAAb — K IUIOIIAIU Kpyra,
OTPAaHUYEHHOT'O OKPYKHOCTBIO.
JABuxenust
Otob6paxenue miockoct Ha cebs. [lonarue nBwxenus. OceBas M LEHTpalibHAasE CUMMETPHH.
[TapamtensHbiit nepenoc. Iosopot. Hanoxenus u 1BUKEeHUS.
OcHo6Has yenb — TO3HAKOMUTBH YYAIUXCSl C HOHSATHE: JBM)KEHMSI U €r0 CBOWCTBAMH, COCHOBHBIMU
BHJIaMU JBHKEHUH, C B3aMMOOTHOLIEHUSIMU HAJIOKEHUHN U IBUKEHU.



JIBI>KEHUE IIOCKOCTH BBOJAUTCS KaK OTOOpaykeHHE IUIOCKOCTH Ha ce0s, COXPAHSIOLIEe pPACCTOSHHE
Mexay Toukamu. IIpu paccMoTpeHny BHUIOB JIBWXEHUI OCHOBHOE BHHUMAaHHUE YAEISAETCS MOCTPOECHHUIO
0o0pa3oB TOYEK, MPSAMBIX, OTPE3KOB, TPEYrOJHbHHUKOB NpPU OCEBOH W LEHTPAIBbHOM CHMMETpUSX,
napajyieIbHOM TMepeHoce, moBopoT. Ha aeKTHhIX mpuMepax IMOKa3bIBA€TCS NPHUMEHEHUE IBMKECHUM
IIPU pELIEHUH T€OMETPUUECKUX 3a/1a4.

[lonsiTHE HaNOXEHHUSI OTHOCUTCS B JJAaHHOM KypC€ K UMCIIy OCHOBHBIX HOHSTUH. Jloka3biBaercs, 4To
MOHATHS HAJIO)KEHUSI U ABY)KEHUS SIBJISIFOTCS] SKBUBAJIEHTHBIMU: JII000€ HAJIOKEHUE SIBJIETCS ABHKEHUEM
IUIOCKOCTH U oOpaTHO. M3ydeHue [0Ka3aTeiabCcTBa HE sBJseTEe O0A3aTEIbHBIM, OJHAKO CIIEIYET
paccMOTPETh CBSI3b NOHIATUN HAJIOKEHUS U ABHXKEHUS.

HavanbHble cBeleHNs U3 CTepeOMeTPUHU

[Ipenmer crepeomerpun. I'eomeTpuyeckue Tela U NOBEPXHOCTH MHOrOrpaHHMKHU: IpU3Ma,
napajuiesienunes, nupaMmuaa, GopMyasl Ui BEIYUCICHHUS UX 00beMOB. Tena U MOBEPXHOCTH BpallleHUS:
HWIMHJP, KOHYC, cdepa, map, GopMysbl Uil BBIYUCIEHUS UX IUIOHIa/iel MOBEPXHOCTEN U 00BEMOB.
OcHoéHasi yenb — JAaTh HAYaJbHOE IMIPEJICTABICHHE O TelNaxX M MOBEPXHOCTAX B IPOCTPAHCTBE;
MMO3HAKOMUTh YYaIlIUXCSI C OCHOB HOBBIMHU (OpMyJjamH JAJisi BBIYHUCICHHS IUIOLIAZeH MOBEPXHOCTEH U
00BEMOB TeJ.

PaccmoTpenune mpocTedmmx MHOTOTPaHHUKOB (IPU3MBbI, apajuleienunesia, MupamMuIbl), a TaKkKe Teau
MOBEPXHOCTEH BpalleHui (UWIMHApA, KOHyca, cdepbl, mIapa) MPOBOAUTCA HAa OCHOBE HATJISIIHBIX
Mpe/ICTaBlIeHU, 0e3 NpHUBIIEYEHHUS] akCHOM cTepeoMeTpun. Dopmynbl A BbIUKCICHHS OOBEMOB
YKa3aHHBIX TeJl BBIBOJATCS Ha OocHOBe mpuHumna Kasanbepu, GopMyinbl 1isi BHIYMCIEHUS IUIOMAAN U
OOKOBBIX MOBEPXHOCTEH LMIMHAPA U KOHYCA MOJIy4aloTCs C MOMOUIBI0 Pa3BEPTOK ITHX MOBEPXHOCTEH,
dhopmyna momaau chepsl MPUBOIUTCS 6€3 000CHOBAHHUS

00 akcnomax reomeTpum

Bbecena 06 akcmomax reomeTpuu.

OcHognass yenb — JHaTh 0Oojee TIyOOKOE NPEACTAaBIEHHWE O CHUCTEME aKCHOM IUIaHUMETPUH U
aKCMOMaTHYeCKOM MeTojie. B naHHOI Teme pacckas3biBaeTCsl O Pa3IMYHbIX CUCTEMaX aKCHOM I'€OMETPHH,
B YAaCTHOCTH O PA3JIMYHBIX CIIOCO0AX BBEACHUS MOHATUS PAaBEHCTBA PUTYP.

IToBTOpenue. Pemenue 3aga4

OcHosnas yenw. [IoBTOpUTD, 3aKpEeNUTHh U 0000ITUTH OCHOBHBIE 3YH 32 OCHOBHYIO TIIKOITY.



TemaTn4veckoe INIAHUPOBAHHUE. 9 kiacc

N HN3yyaembiii MmaTepuaJl Koa-Bo4yacoB KonTp.
padoThI

|

/

m

1 IloBTOpEeHuUe 6 1

2 HepaBeHCTBa ¥ CHCTEMBI 20 1
HEPaBEHCTB

3 Cucrembl ypaBHCHUI 16 1

4 CucTeMsbl TIByX TUHEHHBIX 11 1
YpaBHEHUH C IBYMsI TIEPEMCHHBIMH

S COOTHOIIIEHHE MEXK]Y CTOPOHAMHU H 4 1

yriamu TpeyroyibHuka. CKanspHoe
IMIPOMU3BCACHUC BCKTOP

6 Uwucnosble GyHKINN 35 3
7 Iporpeccun 24 2
8 JIBroKeHMs 6 1
9 DeMEHTB KOMOMHATOPUKH, 14 1
CTaTHCTUKH M TEOPUH
BEPOSITHOCTEN
1 HauansHeie cBeeHUs U3 34 1
0 crepeomerpun. O6 akcrmomax
mwianumeTpuu. rorosoe
MTOBTOpPEHHUE
170 13
Hroro

KAJIEHIAPHO- TEMATHNYECKOE INTAHMPOBAHUEMATEMATHUKA
9KJIACC

Ne Hazpanue TeMbl ypoka KoJui- Bo yacos
ypoka
Pa3nen 1. IloBTopenue kypca 8 kiacca 6
1 JIunerinwie HepaBeHcTBa. [loBTOpEHME 1
2 KBanpatHsle HepaBeHcTBa. [loBTOpEeHNE 1
3 JIuHeliHbIe U KBaJpaTHbIE HEPABEHCTBA 1
4 IToBTOpEHUE Kypca reomeTpuu 8 Kiacca 1
5 [Tonsitue Bextopa. PaBeHcTBO BekTOpoB 1 1
6 BxonHas koHTpoJibHas paboTa 1
Paznen 2. HepaBeHCTBa M CUCTEMbI HEPABEHCTB 204
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7-8 ParnmonanbHbIe HepaBEHCTBA 2
9 OTkIiagpIBaHle BEKTOPA OT TaHHON TOUKU 1
10 CrnosxeHune ¥ BBIYMTaHHUE BEKTOPOB 1
11 Pemrenne panmoHaIbHBIX HEPABEHCTB METOIOM UHTEPBAJIOB 1
12-13 Pemenue 1po6HO — paliioHaIbHBIX HEPABEHCTB 2
14-15 CrnosxeHre 1 BBIYMTaHHE BEKTOPOB 2
16-18 MHo>xecTBa U ONepalyy Haj HUMU 3
19-20 YMHOKEHHE BEKTOpa Ha YUCIIO 2
21-22 CucremMbl HEpaBEHCTB 2
23 CucTeMbl paliiOHaTLHBIX HEPABEHCTB 1
24-25 YMHOXeHre BeKTopa Ha uncio. [I[puMeHeHne BeKTOpOB K PEIIeHHUIO 3a/1a4. 2
26 KonTponeHast pabota Nel Cructembl pariioHaIbHBIX HEPABEHCTB 1
Pazgen 3. Cucremsl ypaBHEHUI 16
q
27 OcHoBHbIE IOHATHS. ParioHansHbIe YpaBHEHHUS C ABYMS TIEPEMEHHBIMHU 1
28 OcHoBHbIe IOHATHS. ['paduk ypaBHEHHS C IBYMs IIEPEMECHHBIMHU. 1
29-30 Koopaunats! BekTOpa 2
31 OcHoBHbIe TOHATHS. DOpMysIa pacCTOSHHS MEXKITY ABYMSI 1
TOYKaMHKOOPAMHATHOM MJIOCKOCTH
32 OcHoBHble OHATHS. CUCTEMBI ypaBHEHUH C IBYMS IEPEMEHHBIMU 1
33 OcHoBHble OHATUA. HepaBeHCTBa U CHCTEMBI HEPABEHCTB C IBYMS 1
MIepeMEeHHBIMU
34 [IpocTeiimme 3a1aun B KOOpAUHATAX 1
35 YpaBHEHHE OKPYKHOCTHU U NPSIMOI 1
36-37 Mertompl pelieHus: CUCTEM ypaBHEHUN MeTo]1 oICTaHOBKHU 2
38 Mertoabl pereHust CUCTeM ypaBHEHUI. MeTo1 ClI0KeHus 1
39-40 YpaBHEHHE OKPYKHOCTHU U NMPSMOI 2
41 Mertop! perieHust CUCTeM ypaBHEHUH. MeTo/1 BBeJIeHHsI HOBBIX 1

TICPECMCHHBIX
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42 KonTtponsHas pabora Ne2 MeTop!l pemieHusi CUCTEM ypaBHEHUH 1
Pa3nen 4. Cuctemsl ABYX JUHEHHBIX YPAaBHEHUM C ABYMs 11
nepeMeHHBIMU

43 Cucrembl ypaBHEHUH Kak MaTEMaTHUYECKUE MOJIEIH PEaJIbHbIX CUTYyaluil 1

44-45 Pemenue 3anau 2

46-48 Cucrembl ypaBHEHUH KaKk MaTEMaTHUYECKUE MOJIEIH PEaJIbHbIX CUTYyaluil 3

49 KonTtponsHast padota Ne 2 mo Teme «Bektopsl. MeTopI KOOpIHHATY 1

50 CuHyc, KOCHHYC, TAHTEHC yTiia 1

51-53 Cucrembl ypaBHEHUH Kak MaTEMaTHUYECKUE MOJIEIH PEalIbHbIX CUTYyaluil 3
Paznen 5. CooTHolIeHnE MEX Ty CTOPOHAMH U yIIIaMH 4
TpeyrosibpHuKa. CKalsIpHOE MMPOU3BEICHNE BEKTOPOB qa

C

54-55 CuHyc, KOCUHYC, TAHT€HC yIja 2

56 Pemrenne cucreMm ypaBHEHUI Kak MAaTEMaTHYECKUX MOJENIEH 1
peanbHBIXCUTYyalui

57 KonTtponpnas padota Ne3 no teme «CucteMbl ypaBHEHHIN. 1
Paznen 6. Uucnoseie hyHKIINM 35

q

58 Omnpenenenne YUCIOBON (PyHKIIUM 1

59 CooTHolIEHHE MEX Ay CTOPOHAMH U YIJIaMH TPEYroJIbHUKA 1

60 CooTHolIeHHEe MeX 1y CTOPOHAMH U yIrilaMH TpeyroyibHuka. Teopema 1
CHHYCOB

61 Onpenenenue yncioBoit pynkiuu. O61acTh onpeaencHus, 006IacTb 1
3HA4YCHUI
GbyHKITMN

62-63 CriocoOslI 3a1anust GyHKIMH 2

64-65 CooTHo1IEHHE MEXly CTOPOHAMH U yIJIaMH TPEyrojbHUKa. TeopeMa 2
CHHYCOB

66-68 CniocoOsI 3a1anust QyHKIUN 3

69 CoOTHOIIEHHE MEX1y CTOPOHAMH U YTJIaMH TPEYTroJIbHHUKA. 1
TeopemakoCHUHYCOB

70 CooTHolIeHHEe MEX Ay CTOPOHAMH U YIilaMH TpeyroyibHuKa. Perienue 1
TPEYroJbHUKOB

71 CBoiicTBa (DyHKIIUM NP YTEHUE IpauKOB 1

72-73 YeTHble ¥ HEUETHbIE PYHKINH 2
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74-75 CkansipHO€ IPOU3BE/IEHUE BEKTOPOB 2
76 YeTrHbIe ¥ HEUETHBIC (PYHKIHH 1
7 Kontponsnas pabora Ne4 «HucnoBbie pyHKIUN» 1
78 Oynkiun Y= XN, NN, uX CBOHCTBa U rpauKH 1
79 CkarnsipHO€ TTPOU3BEICHNE BEKTOPOB. 1
80 Pemenue 3amau 1
81-83 @ynkuuu Y= Xn, NN, ux cBoiicta u rpapuku 3
84 KonTponsnas padora NeS «CooTHOIIEHNE MEXTy CTOPOHAMU U 1
yriaaMuTpeyroibauka. CKaasipHOe IPOU3BEICHIE BEKTOPOB
85 [IpaBuIBHBIE MHOTOYTOJIEHUKH 1
86-88 OyHKIMS Y= , ee CBOWCTBA U Tpaduk 3
89-90 [IpaBuIBHBIE MHOTOYTOJIEHUKH 2
91 OyHKUMS Y= , ee CBOMcTBa U Trpaduk 1
92 KonTtponbras pabota Ne6 «DyHKITUM» 1
Pazgen 7. Ilporpeccun 24
93 YucoBele MOCIEA0BATEIBHOCTH 1
94 [TpaBuiibHBIE MHOTOYTOJIBHUKH. [ToCTpOeHNE MPaBHIIBHBIX 1
MHOTOYTOJIFHUKOB
95 JlnmrHa OKPY>KHOCTH U TUIOMIAL Kpyra 1
96-97 YucoBele MOCIEA0BATEIBHOCTH 2
98 CBONCTBA YHCIOBBIX ITOCIEN0BATENbHOCTEN 1
99-100 JlyivHa OKPY>KHOCTH U TUIOMIA/lb Kpyra 2
101 ApudmMernueckas Iporpeccus. 3
103
104 [Inomans KpyroBoro cekropa 1
105 Pemenue 3amau 1
106 KonTtponeHast pabota Ne7 «/[nm1Ha okpyXKHOCTH U IJIOLIAb Kpyra » 1
107 dopmyna cyMMBbl YWIEHOB KOHEYHOH apruMeTHUIecKoil nporpeccun 1
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108 XapakTepUCTHUECKOE CBOMCTBO apu(PMeTHIECKOM IpOorpeccuu 1
109 I'eoMeTrpuyeckas mporpeccus 1
110 Pemenue 3amau 2
111
11 I'eomeTpuueckas nporpeccus . 1
2.
113 XapakTepucTUYECKOE CBOMCTBO Mr€OMETPUIECKON TPOTrpeccCuu 1
114 @opMyIta CyMMBI YWIEHOB KOHEYHOM r€OMETPUYECKON TPOTrpeccuu 1
115 I'eomeTrpuueckas mporpeccusi 1 6aHKOBCKUE pacyeThl 1
116 KonTponsnas padora Ne8 «IIporpeccus » 1
Paznen 8 . JIBmkenus 6
q
117 IlonsiTre ABMKEHHUS 2
118
119 [MapannenbHbIil TEPEeHOC U TOBOPOT 3
121
122 KonTtponbHas padota Ne9 no teme «JIBrkeHuMs 1
Paznen 9. DnemeHTb KOMOMHATOPUKH, CTATUCTUKU U TEOPUU 14
BEPOSITHOCTEN q
12 KombOunaropusbie 3a1aun 3
3-
12
5
12 Craructuka - qu3aitH nHpopMauu 3
6-
12
8
12 [IpocTeiimue BEpOATHOCTHBIC 3a/1a91 3
9-
13
1
13 Pemenue 3amau 2
2-
13
3
13 DKcnepuMeHTaIbHbIE TaHHBIE U BEPOSITHOCTU COOBITUIH 2
4-
13
5
136 KonTtponsHas padora NelO«Teopust BeposTHOCTH 1
Paznen 10. HauanbHble cBeieHus u3 ctepeomerpu. OO0 akcuomax 34
q

TIaHUMCETPHUH. Htorosoe MIOBTOPCHUC
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137

MHororpasHuku

13

13

JIuHeliHbIE HEPABEHCTBA

14

14

MHororpaHHuku

142

KBagparHsle HepaBeHCTBA




143

PanmonansHbie HEpaBEHCTBA

144 MHororpannuku. Pemenue 3anau
145 Tena ¥ NOBEPXHOCTU BpaLICHUS
146 PannonanbHble HEpaBeHCTBA
147-148 CucreMbl HEpaBEHCTB
149-150 Tena 1 MOBEPXHOCTH BpaIICHUS
151-152 MerTo1bl penieHnit CUCTEM ypaBHEHUI
153 Cucrembl ypaBHEHUH Kak MaTEMaTHUYECKHUE MOJIENH PeasIbHbIX
CUTYallUI
154-155 Tena u moBepxHocTH BparieHus .Pemenue 3agau O6 akcuomax
TUIAHUMETPUHT
156 CucTeMbl ypaBHEHHI KaKk MAaTEeMaTHUECKUE MOJICITH PeaTbHbBIX
CUTYallUi
157-158 Uucnosslie QyHKIIUT
159 Pemenne 3amau mo reme «KoopauHatsl BekTopa» u «MeTo
KOOpAHMHATY
160-161 Apudmernueckas nmporpeccus
162 ['eomeTpuueckas mporpeccust
163 Pemrenue 3ama4 no reme «Penienue TpeyroJbHUKOBY
164-165 Pemrenune 3ama4 no treme «/limHa OKpyXKHOCTH U IUIOIIAAb KPYTay.
166-167 Hrorosas xonTpoasHas padota Nel 1mo anredpe u reomeTpuu
168-169 Pabora Hag ommoOkamu. Pemenue 3anayd.
170 Hrorosas ypok
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