MYHULUITAJIBHOE ABTOHOMHOE OBIIIEOGPA3OBATEJIBHOE
YUYPEXIAEHMWE CPEAHAA OBIIEOBPA3OBATEJIBHA A IIKOJIA Ne54 TOPOIA
TOMCKA

AJAIITUPOBAHHAS PABOYAS ITPOT'PAMMA
yaeOHoro penMera «MaTeMaTrukay
JUTSI OOYUAIOIIUXCS C 33/ICPIKKOM MICHXUIECKOTO PA3BUTHS
(BapuaHT 7)
5-9 kmaccos
OCHOBHOTO 00111eTO 00pa3oBaHus

coctaButTenb: Muxaitnosa ["annna AnekcanapoBHa

Tomck 2023



l. ITosicHuTEeIbHAA 3aIIUCKA

PaGouass mporpamma mo MaremaTuke I OOydaromuxcs S5-9 KIaccoB C  3aIepiKKOM
MICUXUYECKOTO Pa3BUTHUSl BapUaHT 7 Ha ypOBHE OCHOBHOrO oOuiero oOpa3zoBaHHs pa3paboTaHa Ha
OCHOBE

1. ®enepanbubliii 3akoH «O06 obpazoBanuu B Poccuiickoit @enepauun» ot 29.12.2012 roga Ne
273-03 (pemakmus ot 02.06.2016, ¢ u3m. u jgom., BcTym. B cuiny ¢ 01.07.2016). Pemaknust ot
19.02.2018 (¢ u3M. u gom. Beryi. B cuiy ¢ 06.03.2018);

2. Tlpuka3 Munnpocsemienus ot 31.05.2021 Ne 287 «O06 yrBepxaeHuu ¢eaepaIbHOTO
rOCyJIapCTBEHHOTO 00pa30BaTEIbLHOIO CTaH/IapTa OCHOBHOT'O OOILET0 00pa30BaHUA»;

3. Ilpuka3z MunmnpocBemenuss ot 16.11. 2022 r. Ne 992 «O06 yrBepxnennn ¢denepaabHOR
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus’;

4. Tlpukaz Munnpocsemenus ot 24.11.2022 r. N 1025 «O6 yrBepxkaeHun denepaabHOMI
a/JIalITHPOBAHHOM  00pa30BaTeIbHON IMPOrpaMMbl OCHOBHOTO O0IEro oOpa3oBaHHA I
obOyuaroruxcsi ¢ OB3y;

5. CII 2.4.3648-20 «CaHuTapHO-3IMIEMHOJIOIMYECKHE TPeOOBaHUs K OpraHU3alysM BOCIIUTaHUS
1 00yd4eHHs, OTIIbIXa U O3JOPOBJICHUS JETeH M MOJOIEKI», YTBEPKIEHHBIX MOCTAHOBICHUEM
IJIaBHOTO caHuTapHOTro Bpaya oT 28.09.2020 Ne 28;

6. CanlluH 1.2.3685-21 «I'urueHnueckue HOPMATHBBI W TPEOOBaHUS K OOECICUCHUIO
Oe3omacHOCTH W (Wiam) OE3BpeIHOCTH Ui 4YeloBeKa (HaKTOpOB cCpelbl OOWUTaHHAY,
YTBEPKJICHHBIX MOCTAHOBJIICHUEM TJIABHOTO caHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

7. Tlpuka3z Munnpocsemenus ot 21.09.2022 Ne 858 «O0 yrBepxkneHuu (emepaabHOTO MEPeuHs
y4eOHUKOB, JOMYIIEHHBIX K HCIOJIB30BAHUIO MPHU PeaM3allid MMEIOIIUX TOCYIapCTBEHHYIO
aKKpeIUTAIMI0 00pa3oBaTEeNbHBIX IPOTPaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIero,
cpenHero ooOmero o0pa3oBaHUsS OpraHU3alUsSIMU, OCYIIECTBISIOMIMMU 00pa30BaTEIbHYIO
JESITeTPHOCTh M YCTAHOBJICHUS TPENEIbHOTO CPOKa HCIOJIB30BAHUS  HMCKIFOUYEHHBIX
y4eOHUKOBY;

8. IIpuka3z Munmnpocsemenus ot 02.08.2022 Ne 653 «O06 yrBepx)aeHUU (eaepaTbHOrO MepeyHs
ANEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB, JOMYIIEHHBIX K HCIOJIB30BAHUIO MPU peaau3alun
UMEIOIINX TOCYIapCTBEHHYIO AaKKPEIUTAIMI0 O00pa3oBaTENbHBIX IMPOrPaMM HAYaIbHOTO
o011ero, OCHOBHOT'O 00IIIEro, cpeHero oouiero odpazoBanus» (3apeructpupoBano B MuHiocTe
Poccun 29.08.2022 Ne 69822);

9. ApantupoBaHHas oOpa3oBaTesbHas MPOTpaMMa OCHOBHOT'O OOIEro o0pa3oBaHUs Ui JETeH C
OB3 Bapuant 7 MAOY COLI Ne 54 r. Tomcka;

10. IIporpammbr Boctiutanuss MAOY COII Ne 54 r. Tomcka, ¢ y4eToM pachpeleleHHBIX IO
KJIaccaM TPOBEPSEMBIX TPEOOBaHWI K pe3yJbTaTaM OCBOCHHS AJIANTHPOBAHHON OCHOBHOM

o0pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00111er0o 00pa3zoBanus odyvaromuxcs ¢ 3[1P (Bapuant
7).

1. OO0mas xapakrepucTuka yuedHoro npeamera «Marematuka»

Y4eOHblii npeamer «MaremaTuka» BXOAMT B MpeAMETHYIO obOiacte «MaremaTtuka u
uHpopmatuka». OH CIOCOOCTBYET pa3BUTUIO BBIYMCIMTENBHOM KYIBTYpPHl U JIOTHYECKOTO
MBIIUIEHUS, (OPMUPOBAHUIO YMEHMsI IOJIb30BaThCsl aIrOpPUTMaMH, a TakKe HPHOOPETEHUI0
MPAKTUYECKUX HaBBIKOB, HEOOXOAMMBIX B MOBCEIHEBHON kM3HHU oOywaromuxcs ¢ 3I1P. YueOnsii
IpeIMeT  pa3BUBAaeT  MBILIUIEHWE, NPOCTPAHCTBEHHOE  BOOOpaKe€HHE, (PYHKLUHMOHAJIBHYIO
IrPaMOTHOCTb, YMEHHUS  BOCHPUHUMAarb M  KPUTHYECKHM  aHAJIM3UPOBaTh  HH(OPMAIHIO,
MIPEJICTABICHHYIO B PAa3JINYHBIX opMax.

OOyuenne marematuke IaéT BO3MOXHOCTH pa3BuUBaTh y oOydaroumuxcs ¢ 3IIP Tounyro,
palMoHaJIbHYI0O U MH(QOPMATUBHYIO pedyb, YMEHHE OTOMpaTh Haubojee MOIXONSIINE S3BIKOBBIE,
CUMBOJIMYECKHE, TpapuuecKue CpeacTBa s BBIPAXKEHUS CYXKAGHMH H HANAHOTO UX
IIPEICTABICHHUS.



Heo0xonuMbpIM KOMIOHEHTOM OOIIEH KyIbTypbl B COBPEMEHHOM TOJKOBAHHUHU SIBIISETCS
oOImIee 3HAKOMCTBO C METOJAMHU MO3HAHUS JEHCTBUTEIBHOCTH, TPEACTABICHUE O TpeaAMeTe U
METO/IaX MaTeMaTHKH, UX OTIMYUN OT METOJOB JPYrUX €CTECTBEHHBIX M T'YMaHUTApHBIX HAyK, 00
O0COOEHHOCTSX NPUMEHEHHs MATeMAaTHKHU Ul PEIIEHUs HAydyHbIX W NPUKIAAHBIX 3anad. Takum
o0pa3om, MaremMaTruueckoe o0pa3oBaHHE BHOCUT CBOH BKJIaa B (OpMUpOBaHHE OOIIECH KYIbTYpHI
YeJioBeKa.

W3yuenne MareMaTUKu TakXKe CHOCOOCTBYET S3CTETHMYECKOMY BOCIUTAHMIO YEJIOBEKa,
IIOHUMAaHMIO KPAacoThl U U3AIIECTBA MaTEMAaTUYECKUX PACCYKACHUMN, BOCIIPUATHIO T€OMETPUUECKUX
(bopM, YCBOSCHHIO UJIEH CUMMETPHH.

[IporpammMa oTpaxaet cojepxaHue o0ydyeHus npeamery «MaTeMaTuka» ¢ y4eTOM OCOOBIX
oOpa3oBaTeNbHBIX MOTpeOHOCTel oOywatomuxcs ¢ 3IIP.OBnagenue ydeOHBIM TPEIMETOM
«MaremaTukay MpeaCcTaBIseT ONPENSTICHHYIO CIOXKHOCTD s ydammxces ¢ 3[1P. V oOyuaromuxcs
c 3IIP naubonee BbIpa’)k€Hbl OTCTABAHUS B PA3BUTUHU CJIOBECHO-JIOTUYECKHX (DOPM MBINUICHUS,
MO3TOMY aOCTpaKTHbIE M OTBJICYEHHBIE KATErOPUM UM TPYIHOAOCTYNHBL. B TOXe Bpems mnpu
CHEIMAJIbHOM OOyYeHHUH oOydarouiyecsi MOTYT BBINOJHATH 3aJaHus 1o anroputMmy. OHu
BOCIIPUMMYMBBI K TOMOIIM, MOTYT BBIIOJIHHUTH MEPEHOC Ha aHAJOIMYHOE 3a/laHHE YCBOCHHOTO
cnioco0a pemenus. CHUKEHNE Pa3BUTHS MBICIUTENLHBIX ONEPalil U 3aMeJIEHHOE CTaHOBJICHHE
JIOTMYECKUX JEHCTBUH NPUBOAAT K HEJOCTATOYHOM OCMBICIEHHOCTH COBEPIIAEMbIX YUEOHBIX
neiictBuil. Y o0OydJarommxcsi 3aTpyJHEHBl CUETHBIE BBIYMCIICHUS, TNPOU3BOANMBIE B yMme. B
MUCbMEHHBIX BBIYMCICHHUSIX OHM MOT'YT IIPOIYCKaTh OJUH U3 MIPOMEXYTOUYHbIX mmaroB. IIpu pabGore
C YHCJIOBBIMHM BBIPDOKEHHSIMH, BBIYMCICHHEM HMX 3HAYCHHS MOTYT HE YIEp)KHBATh IMPAaBUIIHHBIN
nopsiiok nevictBuid. [Ipu ynpomennn, nmpeodbpasoBaHuu BeIpaxkeHui ydamuecs ¢ 3[IP He moryr
CaMOCTOSITENIHO MPUHSATH PEIICHUE O MOCIIeI0BATEILHOCTH BBIIOHEHUS AeiicTBhil. KoHKpeTHOCTH
MBILIEHUS OCJIOKHSIET YCBOSHHS HaBbIKA PEIICHUS ypaBHEHUH, HEPABEHCTB, CUCTEMbl YPaBHEHUH.
WM manionocTynHo coBepilieHne 00paTUMbIX ONepaluil.

Huskuif ypoBeHb pa3BUTUS JIOTMUECKHUX OINepaluid, HeJocTaTo4yHas OOOOIIEHHOCTh
MBIIUICHUS 3aTPYJHSIOT H3ydeHHe TeMbl «DYyHKIMW»: TIpH OomnpeAesieHHMH ()YHKIMOHATBLHOU
3aBUCUMOCTH, TIpH  ONUCAaHUM TpadUUYecKOd  CUTyallud, HCHONb3YySd I'C€OMETPUUYECKHA,
anreOpanyecKuif, (QYHKIMOHAIBHBIA s3bIKH. Hepenko ydammecs HE BUAAT Pa3HUIBI MEXKIY
o0JacThio omnpenenaeHus PyHKIHUU U 00JIaCThIO 3HAUYCHUH.

Pemenne 3amad cOnMpspKEHO € TPYAHOCTSIMH O(GOPMIICHHS KPAaTKOW 3alucH, NMPOBEICHUS
aHalu3a YCIIOBMSI 3aJauM, BblIeNeHUs cyuectBeHHoro. OOyuatrommecs c¢ 3IIP 3aTpynHstoTcs
C/IeTIaTh YMO3AKIIOUEHHE OT OOIIEro K YacTHOMY, HEPEIKO BHIOMPAIOT HEPAMOHAIBHBIE CITOCOOBI
peleHysl, UHOT'/Ia OTPaHUYMBAIOTCS MAHUIYIISALUAMU C YUCIAMHU.

[Ipu wm3ydyeHun reomMerpuueckoro matepuana ooOydarommuecs c¢ 3IIP crankuBaroTcs ¢
TPYAHOCTBIO JIeIaTh JIOTHYECKHE BBIBOJIbI, CTPOUTH MOCIIEI0BaTEIbHbIE paccykaeHus. Hempounsie
3HAaHUS OCHOBHBIX TEOPEM I'€OMETPHUH NMPUBOJIUT K OMHOKAM B PEHICHUH T€OMETPUYECKUX 3a/1ad.
OOyuaromuecss MOTYT HOJMEHHUTH (DOpMyIly, HENpaBHJIBHO NPUMEHHUTH TeopeMy. K cepbe3HbIM
omuOKaM B pEIMICHHHM 337ad TPUBOJAT HEJOCTATOYHO pA3BUTBIE TPOCTPAHCTBEHHBIC
npeacTaBieHua. MM CI0XHO BBINOJHUTH YEPTEK K YCIOBHIO, B MHCbMEHHBIX pabOTax OHU He
MOTYT IPUBECTU OOBSICHEHUE K YEPTEXKY.

To4YHOCTH 3alIOMUHAHUS U BOCHPOM3BENEHUS y4eOHOro Marepuaa CHWXKEHbI M0 MPUYUHE
c1abOCTH MHECTHYECKON JeATEeTbHOCTH, CyKeHus oObema mnamsatu. OOyuarommmcs ¢ 3[1P
TpeOyeTcst Oonblie BpeMEHH Ha 3aKpeIUIeHHEe MaTepuania, akTyalu3alus 3HaHUW [0 Omope MpH
BOCIIPOU3BEICHHH.

Jns  mpeojgoneHus TPYAHOCTeM B M3ydeHMH YydeOHOro mpeamera «MaremaTuka»
HeoOXoauMa ajanTaius o0beMa W XapakTepa ydeOHOro Marepuaia K IO3HABaTEIbHBIM
BO3MOXKHOCTSAM yuamuxcst ¢ 3IIP. Cnemyer yueOHbI MaTepuan NPENOAHOCHTH HEOOIBIIUMU
MOPLMSMHU, YCIOXHSSA €ro IMOCTENEHHO, M3bICKMBATh CHOCOOBI aJanTallud TPYIHBIX 3aJaHMH,
HEKOTOpBIE TEMBI JaBaTh KaK 03HAKOMHTEIIBHBIC; UCKIIIOYATh OTACIbHBIC TPYIHBIE JOKA3aTEIbCTBA;
TEOPETUUYECKUI MaTepuall PEeKOMEH]IyeTCsl U3y4aTh B IPOLECCE MPAKTUYECKON AEATEIBHOCTH I10
pemeHuro 3aga4. OpraHu4eckoe €IUHCTBO MPAKTHYECKOW M YMCTBEHHOH JESITEILHOCTH yJaluXcs



Ha YpPOKax MAaTeMaTUKU CIIOCOOCTBYIOT IPOYHOMY M CO3HATEIbHOMY YCBOCHMIO Oa3MCHBIX
MaTeMAaTHYECKUX 3HAHUN U YMEHHM.

He.]'[l/l U 3aJa4Y4 U3yYCHUHA y'{eﬁnoro npeamMera «MareMaTHKa»

[IpuopureTHbIMH LIETIMU O0yUeHUSI MaTeMaTHKe B 5—9 Kilaccax SBISIOTCA:

* (opMHUpOBaHHE  IEHTPAJIbHBIX  MaTeMaTMYeCKUX  MOHATUH  (YUCIO,  BEJIMYMHA,
reoMeTpuueckass (Qurypa, TIE€peMEHHas, BEpOSTHOCTh, (YHKIHMs), 0OECIIEUNBAIOIINX
IPEEMCTBEHHOCTh M TEPCIEKTUBHOCTh MAaTEeMaTHUECKOro 00pa3oBaHUs OOYy4aroIUXCS C
3I1P;

* nozaBeneHue oOywatomuxca ¢ 3I[IP Ha nocTymHOM [Uis HMX YpPOBHE K OCO3HAaHUIO
B3aMMOCBSA3M MaTeMaTUKU U OKPYXKAIOIIEro MUpa, MOHMMAaHUE MaTeMaTUKU KakK 4YacTu
o011el KylbTypbl YeJIOBEYECTBA;

" pa3BUTHE MHTEJUIEKTyaJIbHBIX U TBOPUECKHX crnocoOHocTell, oOyuatomuxcs ¢ 3IIP,
NIO3HABAaTEIbHOW AaKTUBHOCTH, HCCIIEJOBATENBCKUX YMEHHUM, KPUTHUYHOCTH MBILUICHUS,
MHTepeca K U3y4eHHUI0 MaTeMaTHKH;

* (opmupoBaHHEe (QYHKIIMOHAJIBHOM MaTeMaTH4ecKO I'paMOTHOCTH: YMEHHsS DPaclo3HAaBaTh
IPOSIBJICHUSI MaTeMaTU4eCKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peasbHbIX
KU3HEHHBIX CHUTYallUsIX W TP M3YYCHUU JPYTUX Y4EeOHBIX MPEIMETOB, IPOSBICHUSL
3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (POPMYIHPOBATh UX HA SA3bIKE MATEMATHKHU U CO3/1aBaTh
MaTeMaTU4YECKUE MOJEININ, IPUMEHATh OCBOCHHBI MaTeMaTHYECKHil anmnapar i pelieHus
IIPAKTUKO-OPUEHTUPOBAHHBIX 3aJad4, MHTEPIPETUPOBATE M  OLICHUBATH IIOJTYYCHHBIE
pEe3yNbTaThl.

JlocTrxeHue 3TUX Lenei 00ecreunBaeTCsl peIIeHUEM CIeIyI0InX3a1ay:

* ¢dopmupoBars y oOyuaromuxcsa ¢ 3IIP HaBblku yuyeOHO-TIO3HABAaTENbHOM J1EATEIBHOCTH!
IUITAHUPOBaHKUE PaOOThHI, MOWCK PALMOHAIBHBIX IyTEH €€ BBIIOJIHEHUS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

" CrocoOCTBOBATh MHTEUICKTYaJIBHOMY DPa3BUTHIO, (POPMHUpPOBATH KauecTBa, HEOOXOTUMBIE
YeJN0BEeKY Ui IIOJHOLEHHOM JKM3HM B COBPEMEHHOM OOLIECTBE, CBOICTBEHHbIE
MaTeMaTU4YECKOM  AESTENBHOCTH:  SCHOCTM M TOYHOCTHM  MBICIM,  HMHTYMIHH,
IPOCTPAHCTBEHHBIX MPEJICTaBICHUH, CHOCOOHOCTHU K MPEOA0JIEHUIO TPYIHOCTEH;

* (opMHUpOBATh KJIIOUEBBIC KOMIICTCHIIMM YYallUXCS B paMKax NpPEAMETHOW o0iactu
«MaremaTuka U UH(QOPMATUKAY;

® pa3BUBATH MOHATUIHOE MBIILICHUsT 0Oydaronuxcs ¢ 3I1P;

" OCYIIECTBIATh KOPPEKLHUIO TO3HABaTelIbHbIX IpoueccoB, oOywaromuxcs ¢ 3IIP,
HEOOXOAMMBIX JIJIs1 OCBOEHUS IPOrPaMMHOI0 MaTepuaja 1o yaeOHOMyY IpeaMeTy;

" [IpegycMaTpuBaTh BO3MOXHOCTh KOMIIEHCAIIMM OOpPa30BaTENIbHBIX NE(UIUTOB B OCBOCHUU
IPEIIIECTBYIOIIET0 MPOrpaMMHOro Marepuana y oodydaromuxcs ¢ 3[1P u HemocTaTkoB B UX
MaTeMaTu4ecKOM Pa3BUTHH;

* c(opMHpPOBaTh YCTONUMBBIN UHTEPEC yUAIIUXCS K MPEAMETY;

* BBIIBIATH U Pa3BUBATH MaTEMATHUECKHE M TBOPUYECKHE CLIOCOOHOCTH.

OcHOBHbIE JITMHUU COZIEpKaHMsI Kypca MaTeMaTuku B 5—9 kiaccax: «Yucia u BBIYUCICHUSY,
«Anrebpa» («AnreOpandeckue BbIpAXKEHHUS», «YpaBHEHHS U HEpPaBEHCTBA»), «DyHKUIUNY,
«Teomerpusi» («[eomerpuueckue Gurypsl U uX CBOUMCTBa», «M3MepeHHEe TeOMeTpUYECKUX
BEJIMYMHY»), «BeposaTHOCTh U cTaTHCTUKa». JlaHHBbIE TMHUU Pa3BUBAIOTCS MapajuleibHO, KaXKaas B
COOTBETCTBUM C COOCTBEHHOH JIOTMKOM, OAHAKO HE HE3aBUCHMO OJIHa OT APYroi, a B TECHOM
KOHTaKkTe M B3aumoneiictBuu. Kpome »3Toro, Mx oObEAMHSAET JIOTMYECKas COCTaBJIAIOIIas,
TPaAMIIMOHHO TpHUCylIass MaTeMaTUKe M IPOHM3BIBAIOIIAs BCE MaTeMaTU4YeCKue Kypchbl U
copepxkarenbuble  guHMM.  CdopmynupoBanHoe B DenepadbHOM  TOCYIapCTBEHHOM
o0pa3oBareIbHOM CTaHJApTe OCHOBHOTO 0OIIEero oOpa3oBaHusi TpeOOBaHUE «yMEThb OIEPUPOBATH
MOHSTHUSMU: OIIPENETIEHUE, AKCHOMa, TEOPEMA, JOKA3aTeIbCTBO; YMEHUE PACIIO3HABATh UICTUHHBIE U
JIOKHBIE BBICKA3bIBaHUS, NPUBOIUTH MPUMEPHl M KOHTPHOPUMEPHI, CTPOUTH BBICKA3bIBAHUS U



OTpHIIAHMS BBICKAa3bIBAHUI» OTHOCUTCS KO BCeM Kypcam, a (hOpMHUpOBaHHE JIOTHUECKHX yMEHUI
pacrpeensercs o BceM rojgaM o0ydeHust Ha YpOBHE OCHOBHOTO 0011IeT0 00pa3oBaHMUS.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yabTaTaM OCBOCHHS
®denepanbHON paboyelt MPOTpaMMbl, pacHpenel€HHBIM IO TojaM OOYy4YeHHSs, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, MPHHIMIIHAIBGHBIM BOIMPOCAM OOydYaroIuecs
oOpamasuch HEOJHOKpPATHO, YTOOBI OBIIAJCHWE MATEMATHYECKHMMH TIOHSATHSIMH W HaBBIKAMH
OCYILECTBIISJIOCH ~ IOCIENOBATEJIbHO W TOCTYNAareiabHO, C  COOJIOACHMEM  MPUHIIMIIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYAJUCh B OOIIyI0 CHCTEMY MareMaTHYeCKHX
npeacrapnennii  oOywaromuxcst ¢ 3[IP, pacmmpsis u  ymiyonsst  e€, oOpa3ys mIpodyHbIe
MHO>KECTBEHHbIE cBA3H. OO0mIMe 1enu u3yyeHus yaeOHoro npeamera «MaremaTnkay mpecTaBIeHbI
B ®enepanbHOil paboueil mporpaMme OCHOBHOTO OOIIEr0 00pa30BaHMU.

I1l.  Mecro yueonoro npeavmera «MareMaTuKka» B y4eGHOM IJIaHe

B coorBercTBUnM ¢ ®enepanbHbIM TOCYIAapCTBEHHBIM OOpa3oBaTENbHBIM CTaHAAPTOM
OCHOBHOTO o0miero o6pa3zoBaHusi y4deOHBIH mpeamer «MaremaTtuka» BXOAUT B MPEAMETHYIO
obnacte «MaTeMaTuka U HHGOPMATHKa» U SBISETCS 00s13aTeIbHBIM sl u3ydeHus. B 5-9 kmaccax
yueOHbIl TpenMer «MareMaTuka» TPaAUIMOHHO H3Yy4aeTcs B paMKax CIEAYIOIIUX Y4eOHBIX
KypcoB: B 5-6 kiaccax — kypca «Martematuka», B 7-9 kjaccax — KypcoB «Aurebpa» (BKItOUas
AJIEMEHTHl CTATUCTUKM M Teopuu BepositHocTed) u «l'eomerpus». Hacrosmeil nporpammoit
BBOJIUTCSI CAMOCTOSITEIBHBIA YIeOHBIN Kypc «BeposTHOCTh M CTATHUCTHKAY.

OO1mee 4uCIIO 9YacoB, PEKOMEHIOBAaHHBIX JIJIsl U3YYCHUS MaTeMaTuku (0a30BbIi YpOBEHB) Ha
YpPOBHE OCHOBHOT'O 00111eT0 00pa3zoBanus, — 952 4daca: B 5 kiacce — 170 gacoB (5 4acoB B HENETIO),
B 6 kiacce — 170 yacoB (5 yacoB B Hezelno), B 7 kitacce — 204 yaca (6 4acoB B HEZEIIO), B 8 Kitacce
— 204 gaca (6 yacoB B Heneno), B 9 kinacce — 204 yaca (6 4acoB B HEJICIIO).

IV. Onucanue HeHHOCTHBIX OPUEHTHUPOB COAEPKAHUSA YUeOHOI0 MpeAMeTa

OOyuenne yueOHOMY mnpeamery «MaTemaruka» CTPOUTCS Ha CO3JIaHUM ONTHMAJIbHBIX
YCIOBHI /JIi YCBOGHHS MporpamMmHoro matepuaina oOydaromumucs ¢ 3I1P. Bonbioe BHHMaHue
yaensieTcs OoTOOpy Y4YeOHOro wmarepuaja B COOTBETCTBUM C MPHUHIIUIIOM JIOCTYITHOCTH TIpH
COXpaHEeHUU oO0IIero 06a30BOro ypoBHS, KOTOPBIA JOMKEH IO COMAEPKAHUI0O W 00beMy OBITh
aZanTUpoBaHHBIM i obOydaromuxcsi ¢ 3[1P B cooTBeTcTBHMU ¢ MX 0COOBIMH 00pa30BaTEIbHBIMU
notpebHocTsaMU. Crenyet 06JIeryuTh OBNaAeHue MatepuaaoM obydarormmucs ¢ 3[1P mocpencTsom
€ro JeTajJbHOro OOBSCHEHHS] C CHUCTEMAaTWYeCKUM IOBTOPOM, MHOTOKpPaTHON TpPEHHUPOBKH B
MPUMEHEHUU 3HAaHUH, UCTIOb3Ys MPUEMbI aKTyaJlu3aluu (BU3yasibHas ornopa, mamsTka).

QenepanbHasg  MporpaMMa  MpedycCMaTpUBaeT BHECEHHE  HEKOTOPhIX  M3MEHEHHUH:
YMEHBIIIEHUE 00beMa TEOPETHUECKHUX CBE/ICHUM, BRIHECEHUE OTIEIBHBIX TEM HIIU IIEJIBIX Pa3/IesioB
B MaTepuaJbl A1 0030pHOTr0, 03HAKOMHUTEIHHOTO U3yUEHUSI.

HN3menenuns nporpamMmsl B 5-9 Kiaccax

Maremaruka B 5 1 6 kiaccax

B o03HakoMUTENBHOM IJIAaHE PEKOMEHIYETCs U3ydaTh Ccleayomue Tembl: «Pumckas
Hymepamus», «PaBHbie Quryps», «lwmnaap, konyc, mapy», «Kybo», «lIpsamoyronbHbIi
napaienenuneny, «llepeMemenrne 1o KOOpAMHATHOW mpsmon», «Moaynes uducna», «Huciaossie
mpoMexyTKn»; «Macmtab» (uzydaercs B Kypce «l'eorpadus»); «M300pakeHHe reOMETPHUECKUX
¢uryp Ha HEITMHOBAaHHOM Oymare C HCIOJB30BaHMEM IUPKYIS, JIMHEHKH, YTOJIbHUKA,
TpaHcnoptupa», «JliuHa okpyxkHocTH», «llnomane kpyra», «llapamnensHple mnpsMbIe»,
«I[lepnennukymnspuelie mnpsimele», «OceBas M LEHTpajbHas CUMMETPUM» (M3y4yaeTcsi B Kypce
reomeTpun); «beckoHeuHbIE NEepUOAUYECKUE MAeCSITHUYHBbIe ApoOu. JlecsaTuuHoe mNpUOIMKEHHE
OOBIKHOBEHHOM TpoOm» (M3ydaeTcs B Kypce anreOpsl).



CnengyeT yMEHBUIMTH KOJMYECTBO YacOB Ha cleAyroliue Tembl: «PemeHue J1ornueckuit
3agau», «JlmmHa otpeskay, «lllkambly, «PacnpeaenuTenbHbId 3aKOH YMHOXKEHUS», «3aluCh
MPOM3BEACHUS ¢ OYKBEHHBIMU MHOXHUTEIIMU», «[locTpoenune xkoHdurypanuii U3 gacrteit mpsMoi,
OKPY)KHOCTH Ha HEJIMHOBAaHHOM M KierdaTol Oymarew, «Jlenmurenu wu kparaele. [lpu3Haku
nenumocTtiy, «Haubonpmmii o0muil 1enuTens 1 HauMeHsblIee obiiee kpatHoe. JleIMMOCTh CyMMBbI
u npousBeneHus». «lIpuBeaenne npodbu k HOBOMY 3HaMeHaTeno», «HaxoxaeHue yacTu 1eaoro u
LEJIOr0 1Mo ero yactuy». «OKpyIJIeHHe JECATHUHBIX JIpobei». «Pemienue 3amad mepedopoM Bcex
BO3MOXHBIX BapUaHTOBY». «CocTaBiieHHE OYKBEHHBIX BBIPQXKEHUH II0 YCIOBHIO 3a7auny».
BricBoOOAMBIINECS Yachl MOXHO HMCIOJIB30BaTh Ha IMOBTOPEHHUE (B Hayajlle M KOHIE y4eOHOIo
rojia), Ha U3y4yeHue HauOoJsiee TPYAHBIX U 3HAUYMMBIX TeM: B V KJlacCe — Ha pelleHHe ypaBHEHMH,
NpUBEJCHUE JpOOM K HOBOMY 3HAMEHATENI0, YMHOXKEHHE U JIeJIeHHE MIECATUYHBIX IpoOeH,
u3MepeHue yrios; B VI kinacce — IEHCTBUSA € IOJIOKUATEIBHBIMU M OTPULATEIBHBIMU YUCIAMM,
peleHre YpaBHEHHH, CII0KEHUE M BBIUMTAHHUE YHCEN, COACPKAIIUX LEIYI0 M JIPOOHYIO YacTh, Ha
YMHOXEHHE U JIeJIeHHe OOBIKHOBEHHBIX JPOOCH.

Aure0pa

B 03HaKOMUTENBHOM IUIaHE PEKOMEHYETCs U3y4aTh ceayromue TeMbl: « ppannonansHele
yrucna. JlefictBurenbHple uucnay, «CpaBHEHHE JEHCTBUTENBHBIX YHCEN, apu(MeTHdecKue
JeMcTBUS C IeHCTBUTENBHBIMU YncIaMny, «Haxoxnenue npuOIMKeHHbIX 3HAaYEHUH KBAJpPaTHOIO
KOpH:s», «Teopema Bueray», «PelieHuss ypaBHEHHI TPETbe M YETBEPTOM CTENEHEHN pa3IOkKEHUEM Ha
MHOXKHTEM», «DyHKIMA y =VX  u ee rpaduk», «IIorpemrHocTs U TOUHOCTh TIPHOIMKEHHS,
«UeTHble U HeueTHble (GyHKIMEY, «DyHkuus y=x"», «DyHkiuus y= ax’, ee rpaduk U CBOHCTBA.
I'paduku Gysxnmii y= ax? + n u y=a(x-m)?, «YpaBHeHHE C ABYyMs TIEPEMEHHBIMH U €ro rpaduK»,
«I'padmueckuii crocod pemeHus cUcTeMbl ypaBHeHU», «300paxkeHne 4ieHOB apupMeTHIECKON
U TEOMETPUYECKOW TMPOrpeccMid TOYKaMH Ha KOOPAWHATHOW TIUIOCKOCTH. JIMHEWHBIN U
9KCIIOHEHIMAIBHBINA POCT. CII0KHBIE POLIEHTHI.

Creyer yMEHbIINTD KOJIMYECTBO 4acOB HA U3ydeHue TeM: «Dopmyib, «/loka3zaTeabCcTBO
TOXAECTBY», «JInHEeilHOe ypaBHEHHE C JBYMs HEU3BECTHBIMU», «I'pauk JTUHEHHOTO ypaBHEHUS C
IByMs NepeMeHHbIMU», «['paduyeckoe pelieHue JIMHEHHBIX YpPaBHEHUH M CHUCTEM JIMHEHHBIX
ypaBHEeHHU», «CBONCTBA KBaIpaTUIHON (PYHKIIHI.

BricBoOoauBIIMECS dYachl PEKOMEHIYETCS HCIONb30BaTh: I JIydllel MIpopabOoTKu
HanOoyee BaXHBIX TeM Kypca: «PemieHune ypaBHeHMi», «PerieHune cucteM ypaBHEHUIN,
«CoBMecTHbIe nelcTBUA € po0sMu», «lIprmeHeHune cBOWCTB apu(METHUYECKOro KBaJpaTHOTO
KOpHsI»; Ha IIOBTOPEHUE, PELIEHUE 3a]a4, IPeoOpa30BaHNE BBIPAKEHUI, a TAK)KE Ha 3aKpEIICHUE
M3Y4YEHHOTO MaTepuaa.

I'eomerpus

CrnenyeT OCHOBHOE BHUMAHUE YIEIUTh MPAKTUYECKOW HAIIPABICHHOCTH Kypca, UCKIIOYUB U
YIPOCTUB HanOoJee CIOXKHBIM JUId BOCTIPHUATHS TeOpeTHdeckuii maTepuai. Ha ypokax reomerpun
HEOO0XOMMO MaKCHMAaJIbHO HCIOJIb30BaTh HAIJIJHBIE CpEACTBAa O0ydeHUs, OOJblle MPOBOAMUTH
MPAaKTUYECKUX paboT ¢ yyamuMmucs, pemarb 3agadu. CTpouTh pelieHHue 3a1ad IpU MOCTOSHHOM
OOpalleHUN K HAIJIAJHOCTH — PUCYHKAM U YepTEKaM.

O3HaKOMHUTENBHO N1aTh TeMbl: «TeopeMbl U J10Ka3aTeabCTBO. AKCHOMBI», «/[okazaTeabcTBO
OT NPOTUBHOrO», «CyHIECTBOBAHME M E€AMHCTBEHHOCTb NEPIECHIAUKYJsApa K NIpAMoi», «Metox
reOMETPUUYECKUX MecT», «Merton yaBoeHus wmenuansl», «Teopema @aneca u Teopema o
IIPONOPLUOHAIIBHBIX OTpe3Kax», «LleHTp Macc TpeyronbHuKa», «I3MEHEeHnEe TPUTOHOMETPHUYECKHUX
¢byHKUME Tpu  Bo3pacTaHUM yriay, «DopMynabl AN pajAMyCcOB BIHMCAHHBIX W OMHCAHHBIX
OKPY>KHOCTEH MPaBWIbHBIX MHOTOYT'OJIBHUKOBY, «YpaBHEHUE MpIMOil», «/[Buxenuey, «CBoiicTBa
INBIKeHUs», «Teopema O NMPOU3BENECHMH OTPE3KOB XOpZ, TEOPEMBI O IPOU3BEACHUU OTPE3KOB
CEKYILUX, TEOpEMa O KBaJpaTe KacaTeJIbHONY.

Crnemyer yMEHBIINTh KOJMYECTBO YacOB Ha H3ydeHHe TeM: «CHMMeETpUYHBIE (QUTYpHI.
OcHOBHBIE CBOMCTBAa OCeBOM cummeTpun», «LleHTpanbHas cummerpus», «llapannensHbiin
nepeHocy», «lloBopor», «IIpeoOpazoBanme momobusi. IlomoOue COOTBETCTBEHHBIX SJIEMEHTOBY,
«OCHOBHBIE 3a/1aud HA IOCTPOEHHUE C MOMOIIBIO LIUPKYJS U JTUHEHKN», «/[ekapToBbl KOOpAUHATHI



Ha INJIIOCKOCTH», «Pemenue TPECYIrOJIbHUKOB), ((HO,Z[O6I/IC (I)I/Il“yp».
BI)ICBO6OJII/IBHH/ICC$I YacChl UCITIOJIB30BaTh HAa PCIICHUC 3aJia4 U [TIOBTOPCHUC.

BeposiTHOCTB M CTATHCTHKA

B cBs3u ¢ TeM, 4TO TaHHBIN KypC BBI3bIBAa€T HAHOOJBIINE CIOXKHOCTH JJIs1 00yUYarOMIUXCs C
3IIP, cBsA3aHHBIE CO CHMKEHHBIM YPOBHEM pPa3BUTHS CIIOBECHO-JOTMYECKOTO MBINUICHUS, €T0
U3y4eHHE JOJDKHO CTPOMTHCS Ha 0a30BOM YpOBHE M JIOCTYIIHOM JUIsl YYEHHKOB MaTepuale.
OCHOBHOE BHHMMAaHHUE CIEAyeT YACIUTh pas/iellaM, CBS3aHHBIMA C IOBTOPEHUEM IPOMJIEHHOTO
Marepuasna, YBEIMYMTb KOJMUYECTBO YIPAXHEHUNM M 3aJaHUN, CBA3AHHBIX C IPAKTHYECKOU
JeSITEIbHOCTHIO 00yYaIOIINXCS.

Heo0xonuMo mepecMOTpeTh CO/Ep)KaHHE TEOPETHYECKOro MaTepHualia M XapakTep ero
M3JI0KEHUS: TEOPETUUECKUI MaTepHall MPENOJHOCUTh B IIPOLECCE PEHIEHUS 33/1a4 U BBINOJHEHUS
3aJaHUi HaTJSAHO-TIPAKTHUYECKOTO XapakTepa; He TpeOoBaTh BHIBOJA M 3allOMHUHAHHUS CIIOXKHBIX
dbopMyn, pelleHHs HECTaHIApTHBIX, TPYAOEMKHMX 3aJaHuid. Pan Tem cnemyeTr wu3ydaTh B
O3HAKOMMTEJILHOM IUIaHE.

QenepanbHasg TporpaMMa IpEAOCTaBIIeT aBTOpy paboueit mporpaMmbl cBOOOIY B
pacnpeneNieHnd MaTepuana Mo 4eTBepTsaM (TpumecTtpaM). PacnpeneneHue BpeMeHM Ha U3ydeHUE
TE€M B TE€UYEHHE y4eOHOIro rojia CaMOCTOSITENILHO OMpeeiseTcss 00pa3oBaTeIbHON OpraHu3aiueit u
3aBUCHT OT OCOOCHHOCTeH rpynmnbl oOyuatommuxcs ¢ 3[IP m ux ocoObix 00pa3oBaTEeNbHBIX
MOTPEeOHOCTEH.

Buabl nesareabHocTu odyuyawuuxcsi ¢ 3IIP, o0yc/ioBiieHHbIe 0c0O0BLIMU 00pa30BaTeJIbHBIMU
NOTPEOHOCTSIMH M 00eCleYnBAKIIHEe OCMBICIICEHHOEe OCBOCHHE COAepPKAHMU 00pa30BaHMs MO
npeamery «MaremaTuka»

Conepxanue BHJIOB JesTesnbHOCTH oOywaromuxcs ¢ 3[IP ompenpensiercs ux ocoObIMU
obpa3oBaTtenbHBIMU MTOTpeOHOCTSIMU. [loMIMo mmpoko ncnoas3zyeMbeix B DAOIT OO0 obmmx asist
BCEX 00yUalOMIMUXCs BUJIOB JIETEILHOCTH CIIE1YeT YCHUIIUTh BUJIbI IEATEIbHOCTH ClIEHU(pUUHBIE IS
JTAHHOW KaTeropuH AeTei, 00eCHeunBarone OCMBICICHHOE OCBOEHHE COMAEpKaHUS 0Opa3oBaHMS
[0 MpPEeaMETy: YCHJICHHE NPeIMETHO-IIPAKTHUUYECKONW AEATENbHOCTH C AaKTUBU3ALMEH CEHCOPHBIX
CUCTEM; UYEpelOBAaHUE BHUJIOB ACSATEIBHOCTH, 3a JNEHUCTBYIOIIUX Pa3JIMYHbIE CEHCOPHBIE CUCTEMBI;
OCBOCHME MaTepuaja ¢ ONOpPOM Ha aJrOpUTM; «IOIIArOBOCTb» B M3YYEHHU MaTepuaa;
UCIIOJIb30BAaHUE JIOTIOJIHUTEIbHON BHU3YyaJbHOW OMOpBI (CXEMbl, HIAOJOHBI, OMNOpPHbIE TAOIHUIIBI);
pEUeBOil OTYET O MPOLIECCE U PE3yJIbTaTe AEATEIbHOCTH; BBINOJIHEHHWE CHELMAIBHBIX 3aJaHHM,
o0ecreynBaroMX KOPPEKIHIO PEryasiluu y4eOHO-II03HABATEIbHON NEATEIbHOCTH U KOHTPOJIb
COOCTBEHHOTO pe3yJbTaTa.

®denepanbHas TeMaTUUECKasi U TEPMUHOJIOTHUecKas Jekcuka cootBerctByeT @AOIT O0O0.

Jns oOywaromuxcs ¢ 3[IP cyiecTBeHHBIM SIBISIOTCS NMPHEMbI pabOThl C JIEKCHYECKUM
MaTepuaioM 1o npeamerty. IIpoBoautcs cnenuanpHas padoTa 1Mo BBEJEHUIO B aKTUBHBIN CIOBaph
o0yJaroImuxcs COOTBETCTBYIOIEH TEpMHHOJNOTHU. VI3ydaemble TEpMUHBI BBOASTCA  Ha
IIOJIUCEHCOPHOW ~ OCHOBE, 00s3aTeNbHAa BU3yalbHAas MOAJECPAKKA, AITOPUTMBI pabOTBl €
OIpeJIeIEHUEM, OTIOPHBIE CXEMBI ISl aKTyaIU3aluid TEPMUHOJIOT U,

V. Ilnanupyemblie pe3y/bTaTbl OCBOCHUSI y4eOHOro mpeamera «Maremaruka» Ha
YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHusl

N3ydeHne maremMaTMKd Ha YPOBHE OCHOBHOTIO OOIIEro oOpa3oBaHUS HAMPABICHO Ha
nocTwkenne oOydaromumucs ¢ 3[IP  JTUYHOCTHBIX, METampeIMETHBIX U MPEIMETHBIX
00pa30BaTeIbHBIX PE3yIbTATOB OCBOCHHS yUEOHOTO MpeaMeTa.

JIMYHOCTHBIE Pe3yJbTaTbl OCBOCHHS POTrPaMMBbI [0 MATEMATHKE XAPAKTEPUZYIOTCS:

NaTpuOTHYECKOe BOCIIUTAHME:

MPOSIBJIEHUEM HMHTEpeca K TMPOIUIOMY M  HACTOSIIEMY pPOCCHUHCKOM MaTe€MAaTHUKH,
LEHHOCTHBIM  OTHOLIEHHMEM K JIOCTHKCHUSM POCCHMCKMX MAaTE€MAaTHUKOB W  POCCUHCKOM



MaTEMaTU4YECKOM WIKOJBI, K MCIIOJIBb30BAHUIO ITUX AOCTWKEHMH B JPYIMX HayKaxX M IPHUKIAJHBIX
chepax;

rPa’kIaHCKOe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJHEHHIO OOS3aHHOCTEM TIpakJaHWHA M pealu3allud ero Ipas,
NPEACTABICHUEM O MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
MpoLEeAYyp TPaXkIaHCKOro obiiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXJIEHHUIO
TUYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTIKCHUN HAayKH, OCO3HAHUEM
BaXKHOCTU MOPaJIbHO-3TUYECKHUX IIPUHIUIIOB B IEATEIBHOCTH Y4EHOTO;

TPYAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE Yy4YacTHE B PEIICHHM IPAKTUYECKUX 3alad MaTeMaTu4eCKOu
HaNpaBJIEHHOCTH, OCO3HAHHMEM BaKHOCTH MAaTEeMaTHYECKOro OOpa30oBaHMS HAa MPOTSDKEHUHM BCEH
KHU3HM JUISl YCHEIIHOW NMpodecCHOHAIbHON AESITEIbHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BBHIOOPOM M MOCTPOECHUEM MHAMBUIYAIBHOW TPAEKTOPUU O00pa30BaHMS M KU3HEHHBIX
IUIAHOB € YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

3CTeTHYeCKOoe BOCIINTaHHe:

CIIOCOOHOCTBIO K SMOLMOHAJIBHOMY M 3CTETHUECKOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3aja4, PEUICHUH, PacCyXIEeHUIH, YMEHUIO BHIETh MaTeMaTHYECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

HeHHOCTH HAY4YHOI'0 O3HAHHUA:

OpHEHTAlMel B NEATEJBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4HbBIX IpPEICTAaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YeJOBEKa, MpPUPOAbI U OOLIECTBA, MOHUMAHUEM
MaTeMaTH4ecKoil HayKu Kak c@epbl YeIOBEUeCKOM JesTeIbHOCTH, 3TaloB €€ pa3BUTHS U
3HAaYMMOCTHU JUIsl PA3BUTHUS LUBUIM3ALMM, OBJIAJICHHUEM SI3bIKOM MaTeMaTHKUd M MaTeMaTh4yecKou
KyIbTypOH Kak CpEICTBOM IIO3HAaHMS MHpa, OBJAJCHHEM NPOCTEHINIMMHM  HAaBBIKAMU
UCCIIEI0BATENbCKON JEATEIbHOCTH;

(usuyeckoe BocmuTaHue, (GOpPMHPOBaHHE KYJBTYPbI 310POBbSi H 3MOLMOHAJIBHOIO
0J1aronoyYus:

TOTOBHOCTBIO MIPUMEHATh MareMaTHYECKUE 3HaHUS B MHTEPECAX CBOETO 310POBbs, BEICHUS
310poBOro o0pas3a >XKM3HU (340pOBOE MHUTAHME, COATAHCUPOBAHHBIM PEXKHUM 3aHITHH U OTHAbIXA,
perynspHas (u3zndeckas aKTMBHOCTbB), C(HOPMUPOBAHHOCTBIO HaBbIKA peQUIEKCUM, NMPU3HAHUEM
CBOETO IIpaBa Ha OIMOKY M TaKOTO K€ MpaBa JPYyroro 4eJoBeKa;

IKOJIOTHYECKOEe BOCIIMTAHHE!

OpUEHTAIMel Ha MpPUMEHEHUE MaTeMaTWYeCKUX 3HAHWW JJI peleHus 3aaad B o0nactu
COXPAaHHOCTH OKpYXKalOUIEHl Cpepl, IUIAHUPOBAHMUSA IIOCTYNIKOB M OLIEHKHM HX BO3MOXHBIX
MOCIEACTBUN Ul OKpYXKaroIled Cpeibl, OCO3HAaHUEM IIOOAJIBHOIO XapaKTepa 3KOIOTHYECKHX
npo0JeM U myTel UX pelieHus;

ajanTauMs K U3MEHSIIOIUMCS YCJIOBUSAM COIMAJIBLHON M IPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHSM B YCIIOBUSIX HEONPEAEIEHHOCTH, MOBBILIEHUIO YPOBHSA CBOEH
KOMITETEHTHOCTH Yepe3 MPAKTUUYECKYI0 JESTeNbHOCTb, B TOM YHCJIE YMEHHE YYUTHCS y APYTUX
mrofiel, mpuoOperarb B COBMECTHOM AESTEIbHOCTH HOBbIE 3HAHMS, HABBIKM M KOMIICTCHLIUU W3
OIIBITA IPYTHX;

HEOOXOIUMOCTBIO B (DOPMHPOBAHUU HOBBIX 3HAHUM, B TOM 4YHcie (OpPMYIHpPOBaTH HUICH,
IOHATUS, TUIOTE3bl 00 OOBEKTaX M SIBICHUSX, B TOM 4YMCJIE PaHEE HE H3BECTHBIX, OCO3HABATh
ne(UIUTE COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE Pa3BHUTHUE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TpEOYIOIIUIl KOHTpMEpP, KOPPEKTUPOBaTh NPUHUMAEMble pPELICHUS M JCUCTBHS,
(GOopMyIMpOBATh U OLIEHUBATh PUCKU U MOCIEACTBHSL, (POPMHUPOBATH OIIBIT.

MeTtanpeaMeTHbIe pe3y/IbTaThl:

B pesynbrare OoCBOEHMA NpOrpaMMbl MO MaTeMaTHKe Ha YPOBHE OCHOBHOIO OOIIEro
obpazoBanus y oOydatomierocst ¢ 3IIP Oymyr cdopmupoBaHbl MeTanpeAMETHBIE PE3YIbTaTH,
XapaKTEepPU3YIOLIMECS  OBJIAJCHUEM  YHUBEPCAJIBHBIMM  IIO3HABATEIbHBIMU  JICHCTBUSIMH,



YHUBEPCAIbHBIMM ~ KOMMYHUKATUBHBIMH  JICHCTBUSIMH U YHMBEPCAJbHBIMU  PErYISTHUBHBIMU
JNEUCTBUSAMMU.

OBiiajieHNe YHHBEPCAJIbHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU AeCTBUSIMH:

yCTaHABIMBAaTh NPUYMHHO-CJIEICTBEHHbIE CBSI3M B XOJE€ YCBOCHHMS MAaT€MaTH4YEeCKOTrO
MaTepuana;

BBISIBIISITH IEDUIUT JAHHBIX, HEOOXOAMMBIX JIJIsl pEIICHUS TIOCTABIICHHOM 3a1a9H;

C TIOMOILBIO YYUTENs BBIOMpPATh CHOCOO pelIeHHs MaTeMaTHYecKOW 3ajqadn (CpaBHUBATH
BO3MO>KHbIE BApPUAHTHI PEILICHU );

NPUMEHSTH U PE0OPa30BhIBATH 3HAKU M CUMBOJIBI B XO/I€ PEIICHUS] MATEMaTUYECKHUX 3a/1a4;

yCTaHaBIMBATh UICKOMOE U IaHHOE NP PelIeHUH MaTeMaTHYeCKON 3a1auH;

MOHUMATh U HHTEPIIPETUPOBATH HH(OPMAIHIO Pa3IMYHBIX BUIOB U (POPM MPEICTABICHHUS;

WLTIOCTPUPOBATH peliaeMble 3a7auu rpauyecKkuMu cXeMaMu;

3¢ PEKTUBHO 3aTIOMUHATH U CUCTEMATU3UPOBATH HH(POPMAIIHIO.

MOHUMATh U UCIOJIB30BaTh MaTEMaTHUECKHE CPEACTBA HAIISIIHOCTH (IpadUKH, TuarpaMMBl,
TaOJUIIBI, CXeMBI U Jp.) /Ul WILTIOCTPAIMY, HHTEPIIPETAIIUH, apTYMEHTALIUH.

Ogiajienne yHHBEPCAJIbHBIMH Y4eOHBIMH KOMMYHHKATUBHBIMH JAeiiCTBUSIMH:

OpPTraHM30BBIBATh Y4EOHOE COTPYAHHYECTBO U COBMECTHYIO JEATENBHOCTb C yUHTEIEM H
CBEPCTHHUKAMH B IIpoIIecce PeleHus 3a1ay;

B3aMMOJICHCTBOBATh U HAXOJUTH OOIIHE CcrocOOB paboThl, paboTaTh B TpyIIe: HAXOIUTH
o01iee pelleHre U paspemaTh KOH(QIUKTH Ha OCHOBE COTJIACOBAHMA MO3UIIMM U y4ETa UHTEPECOB;
ciymath naptHépa; GopMyIHpOBaTh, APTYMEHTUPOBATh U OTCTAUBATH CBOE MHEHHUE;

MPOrHO3UPOBATh BO3HHUKHOBEHHE KOH(DIMKTOB MpPHU HAJUYUU PA3HBIX TOYEK 3pEHUs U
pazpemarb KOH(PIUKTH HA OCHOBE Y4€Ta HHTEPECOB U MO3UIMK BCEX YIaCTHUKOB,

apryMEHTHUPOBATh CBOIO TO3UILMI0O U KOOPAMHHUPOBATH €€ C MO3ULIUAMU MapTHEPOB B
COTPYIHUYECTBE TPH BHIPA0OTKE OOIIETO PEIICHUSI B COBMECTHOM eI TETLHOCTH;

BBITOJHITH CBOIO YaCTh pa0OThI, JOCTUTATh KAYECTBEHHOT'O pe3yiIbTaTa U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTHUMHU WICHAMUA KOMAH/IbI;

OILICHMBATh KAY€CTBO CBOETO BKJIaJa B OOIIUN IPOAYKT.

OBiiajieHne YHHUBEPCAJIbHBIMH Y4eOHBIMH PeryIssTHBHbBIMH J1eHCTBUAMU:

CTaBUThH IEJIH, BHIOUPATh U CO3/1aBaTh aITOPUTMBI JUIsI PEIICHUSI YUeOHBIX MaTEeMaTHUECKHX
npoOem;

IUIAHUPOBAaTh M OCYIIECTBISTH JESATENBHOCTh, HAMPABICHHYIO Ha pelIeHHe 3ajad
HCCIIEIOBATENIbCKOIO XapakTepa.

dopMynupoBaTh U yAEpKUBATh YUeOHYIO 3a7auy, COCTABIATh IUIAH U MOCJIEJ0BATEIbHOCTh
JICHCTBHIA;

OCYILECTBIISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIUMbIE KOPPEKTUBBI;

KOHTPOJIMPOBATH TPOIIECC M PE3YIbTAT YIeOHOW MAaTEMAaTHUECKON eI TeTbHOCTH;

aJIeKBaTHO OIICHMBATh MPABUWJIBHOCTh WJIM OUIMOOYHOCTh BBITIOJHEHUs y4eOHOM 3amaun, eé
OOBEKTHBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ PEIICHUS;

CIMYaTh CIOCO0 JIEHCTBHS U €ro Pe3yNbTaT C 3aJaHHBIM 3TAJIOHOM C I€JIbl0 OOHAPYKEHUS
OTKJIOHEHHMH U OTJIMYUH OT 3TaJIOHA.

NpPeIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IIPH PEILICHUH y4eOHOH 3a1auu;

MOHUMATh MPUYUHBI, 10 KOTOPHIM HE OBbLI JOCTUTHYT TpeOyeMblil pe3yabTaT AesITeIbHOCTH,
OIpeIeNIATh O3UTUBHBIC U3MEHEHUS M HApaBJICHUs, TpeOyrolue naabHenen paboThl;

PerylupoBaTh Crioco0 BhIPAKEHHS SMOIIHI.

[IpeameTHble pe3ynbTaThl OCBOCHHS HNPOTrpaMMbl IO MaTeMaTHKE IPENCTaBIEHBI 10 rojam
oOy4eHHs B paMKaxX OTJICIbHBIX YU4eOHBIX KypCcOB: B 5—6 Kiaccax — Kypca «Maremaruka», B 7-9
KJ1accax — KypcoB «Anredpay, «l'eomerpusi», «BeposITHOCTh U CTATUCTUKAY.



OEAEPAJIBHAS PABOYAS TTPOTPAMMA YYEBHOI'O KYPCA «MATEMATHKA». 5-6
KJIACCBI

Hean n3yvenust yueGHOro Kypca

[IpuoputeTHbIMH LIETIMU OOyUEHUSI MaTEMaTHKE B 5—6 Kilaccax SBISIOTCA:

" [poxobkeHHe (OPMHUPOBAHUS OCHOBHBIX MAaT€MaTHYECKUX MOHSATHH (YUCIO, BEIMYUHA,
reoMmerpuueckas ¢urypa), o0OeCHeunBalIINX MPEEMCTBEHHOCTh U MEPCIEKTHBHOCTh
MaTeMaTu4eckoro 00pa3oBaHus 00yJarOIIUXCs;

" pa3BUTHE WHTEIUICKTYAJIBHBIX M TBOPYECKUX crocoOHocTel, oOyuarommxcs ¢ 3I1P,
[IO3HABAaTE€JIbHOW AaKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHUH, HMHTEpeca K H3YyYEHUIO
MaTeMaTUKU;

» monBeneHue oOydarommxcs ¢ 3[IP Ha pocTymHOM [Uisi HUX YpPOBHE K OCO3HAHHIO
B3aMMOCBS3U MaTeMaTHKU U OKPYKAIOIIETO MUPA;

* (opmupoBaHHE (QYHKIIMOHAIBHOM MaTeMaTW4ecKOl TI'paMOTHOCTH: YMEHHs DPacIlio3HaBaTh
MaTeMaTH4YeCKUE OOBEKTHl B PEabHBIX YXU3HEHHBIX CHUTyalUsX, MPUMEHATb OCBOCHHBIC
YMEHHUS JJIs1 pelIeHHs] IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIIPETUPOBATH MOJyUYEHHBIE
pe3yibTaThl U OLIEHWBATh UX Ha COOTBETCTBUE MPAKTUYECKOM CUTYAIUH.

OcCHOBHBIC JTMHHM COJIEpXKAaHUS Kypca MaTeMaTHKH B 5—6 Kiaccax —apudmerndeckas U
reoMeTpHuecKas, KOTOpble Pa3BUBAIOTCA MapajjielibHO, KaXaas B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJIHAKO, HE HE3aBHUCHUMO OJHA OT JAPYroi, a B TECHOM KOHTaKTe€ U B3aUMOJAECHCTBUH.
Taxoke B Kypce MPOUCXOAUT 3HAKOMCTBO C AJIEMEHTaMU aireOpbl U OMHUCATEIbHOM CTATUCTUKH.

N3yuenmne apudmeTndyeckoro marepuaia HAYMHAETCS CO CHCTEMaTH3allid M Pa3BUTHUS
3HaHUU O HATYPaJIbHBIX YHCIIAX, MOJTYYSHHBIX B HauadbHOH mikone. [Ipu sTom coBeprieHcTBOBaHME
BBIUMCIUTEIbHON TEXHUKU M (OPMUPOBAHME HOBBIX TEOPETUUYECKUX 3HAHUN COYETAeTCs C
pa3BUTHEM BBIUMCIUTEIBHOW KYIBTYPbl, B YAaCTHOCTH C OOY4YeHHMEM MPOCTEHIIUM MpuéMam
MPUKUIKU U OLEHKU PE3yJIbTaTOB BblUMCIEHUN. M3yueHne HaTypaibHBIX YHUCEN MPOJoKaeTcs B 6
KJIacCe 3HAKOMCTBOM C Ha4aJbHBIMU MOHATUSMHU TEOPUU IETUMOCTH.

Jlpyroii KpynHbIi OJOK B COAEpKaHWUU apUPMETHIECKOW JTMHHHM — 3TO apodu. Hauamo
M3Y4YEHUs OOBIKHOBEHHBIX M JECATUYHBIX JIpOOEH OTHECEHO K 5 Kiaccy. DTO MepBbId STam B
OCBOEHUU J1po0el, Koraa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH MJIESIMU, MOHATUSMHU TeMbl. [Ipu
3TOM PAacCMOTpPEHUE OOBIKHOBEHHBIX Jpo0eii B MOMHOM O0O0BEME MPEAIIEeCTBYEeT H3YUEHHUIO
JECSTUUHBIX JIpoOeH, YTO 11eecoo0pa3Ho € TOUKH 3PEHUs JIOTUKU M3JI0KEHUS] YMCIIOBOW JIMHUH,
KOrjga TMpaBuia JEHCTBUH C JECATUYHBIMU JpPOOSMH MOKHO OOOCHOBATh Y€ W3BECTHBIMHU
aITOpPUTMaMU BBIMIOJIHEHUS AEUCTBUN ¢ OOBIKHOBEHHBIMU JIPOOSMU. 3HAKOMCTBO C JAE€CATUYHBIMU
ApoOSMHU PACIIMPUT BO3MOXKHOCTH JUIsl TIOHMMAHHUS OOYYalOIIMMUCS MPHUKIATHOTO NPUMEHEHHUS
HOBOM 3aIMCH NIPU U3YYEHHUH JIPYTUX IPEIMETOB U MPHU MPAKTUYECKOM Hcnoiab3oBanuu. K 6 kinaccy
OTHECEH BTOPOHl 3Talm B M3y4eHHUU JpoOel, IJie MPOUCXOIUT COBEPILIECHCTBOBAHHE HABBIKOB
CpaBHEHMS M TmpeoOpa3oBaHUsl JpoOeil, OCBOEHHE HOBBIX BBIYUCIUTEIBHBIX aJITOPUTMOB,
OTTAaYMBAHME TEXHUKU BBIUMCIECHUN, B TOM YHCJIE 3HAYECHUWU BBIPAXKEHUN, COAEpXKAIIUX U
OOBIKHOBEHHbIE, U JECSATHUYHbIE JpOOH, YCTAHOBJEHHE CBSI3€d MEXIy HHUMH, PacCMOTpPEHHE
npuéMOB pelleHus 3ajgad Ha ApoOu. B Hauame 6 kiacca MPOMCXOJUT 3HAKOMCTBO C IMOHATHEM
MPOLIEHTA.

OCOOEHHOCTBIO U3YyUYCHHS TOJO0KUTENBHBIX U OTPULATEIBHBIX YUCEN SBISIETCS TO, YTO OHU
TaK)K€ MOT'YT paccMaTpUBaThCS B HECKOJIbKO d3TamoB. B 6 kilacce B Haudaje W3Y4€HHUS TEMbl
«IlonoxurenbHble W OTpHUIATENbHBIE YHUCIa» BblenseTcs noareMa «llenbie uucna», B paMkax
KOTOpPOM 3HAKOMCTBO C OTPHUIATEIbHBIMM YHUCIAMH M JEUCTBUAMHU C TOJOKUTEIbHBIMH U
OTpHULATEIBbHBIMU YHCJIAMH IIPOUCXOAUT HA OCHOBE COJEPIKATEIBHOIO MOAX0/a. DTO MO3BOJISIET HA
JOCTYITHOM YPOBHE [M03HAKOMUTH yYaIIUXCS IPAKTUUYECKH CO BCEMU OCHOBHBIMU MOHATUSMU TEMBI,
B TOM YHCII€ ¥ C NPAaBWIAMU 3HAKOB MNPU BBHINOJHEHUH apUPMETUUYECKHX ACHCTBUM. M3ydyeHnue
paloHaJIbHBIX YKCE Ha TOM HE 3aKOHYMTCS, a OyJeT MpOAOJIKEHO B Kypce anreOpsl 7 Kiacca,
YTO CTAHET CJIEIYIOIIMM IPOXOJOM BCEX INPUHLMIIMAIBHBIX BOIPOCOB, TEM CaMbIM pa3JeJCHHE



TpyZIHOCTeH oOjerdaer BOCHpPUATHE MaTepHuaia, a paclpelieieHHe BO BPEMEHM CIIOCOOCTBYET
MIPOYHOCTH MPUOOPETAEMBIX HaBBIKOB.

Ilpy oOydyeHuH pemIeHHIO TEKCTOBBIX 3aJad B S5—06 KJIaccax HCHOJNb3YIOTCS
apudmernueckue nTpu€Mbl penieHus. TeKCTOBble 3ajlayd, pellaeMble IpU  OTpabOTKe
BBIUMCJIUTEJIBHBIX HAaBBIKOB B 5—06 Kjlaccax, pacCMaTpUBAIOTCS 3aa4uM CIEAYIOLMX BUAOB: 3a7a4n
Ha JBW)KCHHME, HAa YacTH, Ha IOKYNKH, Ha pabOoTy M MPOU3BOJIUTENBHOCTh, Ha MPOLEHTHI, Ha
OTHOLIeHUs U nporopiuu. Kpome Toro, odydaroniyecs 3HaKOMATCS ¢ MpUEMaMH peIieHus 3ajad
nepedopoM BO3MOXKHBIX BaPUAHTOB, y4daTcsi paboTaTh ¢ MHGOpMAIUEH, MpeICTaBIeHHON B opme
Ta0JIUI WA TUATpaMM.

B ®enepanbHoii pabodeil mporpamMme MpeaycMOTPeHO (popMUpOBaHUE MPONEACBTUUCCKUX
anreOpanyecKux MpeacTaBIeHU. bykBa Kak CHMBOJ HEKOTOPOTO 4YHCIa B 3aBUCHMOCTH OT
MaTEMaTHYEeCKOr0  KOHTEKCTa BBOJUTCS  IOCTENEHHO. bBykBeHHas CHMBOJIMKA IIUPOKO
UCTIONB3YEeTCsl TPEXIe BCEro JUIsl 3alUCH OOIIMX YTBEPXKIEHUH M MpPeUIOKeHUH, (Gopmyln, B
YACTHOCTH JIJISl BBIYMCIICHUS T€OMETPUUECKUX BETMUHH, B KaUYECTBE «3aMECTUTENS» YHCIIa.

B kypce «Marematukn» 5—6 KiaccoB IpeiCTaBICHA HarJsgHas T€OMETPHs, HallpaBJICHHAs
Ha pa3BUTHE OOPa3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXeHUs, H300pa3HTEIbHBIX
YMEHMM. DTO BaXKHBII 3Taln B M3YYEHUU TI'€OMETPHUM, KOTOPBIA OCYIIECTBISETCS Ha HAarisaHO-
MPAKTUYECKOM YpPOBHE, OMUpAaeTCsl Ha HArJsAgHO-00pa3HOe MBIIUIEHHE oOydaromuxcs. bombias
pOJib  OTBOAMTCS MPAKTUYECKOM JI€ATEIbHOCTH, OIBITY, 3KCHEPUMEHTY, MOJAEINPOBAHHUIO.
Obyuaromuecs 3HaKOMSTCSL C TEOMETPUUYECKUMH (PUTypaMH Ha MJIOCKOCTU U B MPOCTPAHCTBE, C UX
MPOCTEUIIMMU KOH(DUTYpaLMsIMH, ydaTcst H300pakaTh UX HAa HEJITMHOBAHHON M KJIET4aToi Oymare,
paccMaTpuBalOT UX MpocTeime cBoiicTBa. B mpoliecce n3ydeHus: HarisiHOW TeOMETpUU 3HAHUSA,
M0JIy4Y€HHbIE 00YYaIOIIUMHUCS B HAYAJIbHOM 1IKOJIE, CUCTEMATU3UPYIOTCSI U PACIIUPSIOTCS.

MecTo yue0HOro Kypca B y4eGHOM IJIaHe

CornacHo y4yeOHOMYy IulaHy B 5—6 Kjaccax HU3y4aeTcs MHTETPUPOBAHHBIA IpeIMeT
«MareMaTHKay, KOTOPBIH BKJIIOYaeT apu(METHUECKUH MaTephal U HarsIHYI0 TE€OMETpPHUIo, a
TaKXe IMPOIEJEBTUUECKUE CBEJICHHMsSI M3 aireOpbl, 3JIEMEHThl JIOTUKM M Haydaja ONMCaTebHON
CTaTUCTUKH.

Y4eOHBIN MJIaH HAa W3YYCHHE MaTEeMaTHKA B 5—6 Kiaccax OTBOAMT HE MEHEE 5 y4eOHBIX
YacoB B HEJICIIO B TEUCHHE KaXI0T0 roja o0yueHus, Bcero He MeHee 340 yuyeOHBIX 4acoB.

V1.  Copepxanune yueoHoro kypca <MATEMATHUKA>» (1o roxam ody4eHust)
5 KJIACC

HarypanbHble ynciia 4 HyJIb

Hatypansnoe uumcno. Psan matypanpHbix umcen. Yucimo 0. M3oOpaxkeHue HATypabHBIX
Yyucesl TOYKaMU Ha KOOPAMHATHOU (YMCIIOBO) MPSMOHM.

[To3unuonHas cuctema cuucieHus. *Pumckas Hymepanus Kak HpUMep HEMO3UIMOHHON
cucTeMbl cunrclaeHus ™. JlecaTHUHAas CHCTEMA CUHCIICHHS.

CpaBHeHHE HaTypaJbHBIX YHCEJ, CPAaBHEHHWE HATypalbHBIX 4yucenl ¢ HylIéM. CrocoObl
cpaBHeHUsA. OKpyTJIeHUE HAaTypaJbHbBIX YUCET.

CnoxeHue HaTypajbHBIX YHUCEI; CBOMCTBO HYJIS MPU CIOKEHUU. BelunTanue Kak JeiicTBue,
oOpaTHOE CIOXEHUIO. YMHOXXEHHE HATypaldbHBIX YHCEN; CBOWCTBA HYNS M EIUHHIBI IPU
yMHOKeHuH. JleneHue kak JeicTBUe, oOpaTHOe YMHOKeHHI0. KOMIOHEHTHI NeHCTBUM, CBS3b
Mexny HumH. [IpoBepka pesymbrata apudmerndeckoro aeictBus. IlepemecturensHoe u
coueTaTelIbHOE CBOWCTBA (3aKOHBI) CIOXKECHHS M YMHOXEHHUS, *paclpeieluTeIbHOe CBOWCTBO
(3aKOH) YMHOXECHUS ™.

! 3nech u nanee **0603HaYEHb TEMBI, U3yYEHHE KOTOPBIX TPOBOJUTCS B 03HAKOMHUTEIBLHOM TLIAHE.



Hcnonb3oBanue OykB uii 00O3HAYEHHsT HEU3BECTHOI'O KOMIIOHEHTAa M 3allUCH CBOWCTB
apuMeTUIECKHUX JCHCTBUN.

*JlenuTenu U KpaTHbIE YMCIa™, pa3iiokeHHe Ha MHOXKUTeNu. [IpocThie U cocTaBHBIE YHCTA.
*TIpusHaku nenuMocTy Ha 2, 5, 10, 3, 9*. JleneHnue ¢ ocTaTKOM.

Crenenp ¢ HaTypaJbHbIM IIOKa3aTeJeM. 3alMCh 4YHUCIAa B BUIAE CYMMBI Pa3psIHBIX
ClIaraeMbIX.

UucnoBoe BbIpaKeHHE. DBblYuCiIeHME 3HAYEHUN UYHUCIOBBIX BBIPAXKECHUM; IOPSAIOK
BBINOJIHEHMSI IeHCTBUN. Vcrionb30BaHe pH BBIYMCIIEHUSAX IEPEMECTUTEIBHOIO U COYETATENILHOIO
CBOMCTB (3aKOHOB) CJIO’KE€HUSI U YMHOKEHHUS, *paclpeieTUTEIbHOTO CBONCTBA YMHOKEHUA ™.

Apodu

[IpencraBnenne o apobu Kak crocoOe 3amucu 4acTH BelIW4YMHBL. OOBIKHOBEHHBIE APOOH.
[IpaBunbHbIE W HempaBuibHbIE ApoOu. CMemaHHas IpoOb; MPEACTaBICHUE CMEIIaHHOW IpoOH B
BUJEC HENPaBWIBHONW JpoOM W BbIIEJICHHWE LEJNOH YacTH 4YWCiIa W3 HENpaBHIBHOH ApoOu.
N3o6pakenne npobdeit ToukaMu Ha YUCIIOBOM mpsMon. OCHOBHOE CBOMCTBO JpoOu. *CokpaliieHue
npob6eii. [IpuBenenue apodu k HOBOMY 3HaMeHaTe0*. CpaBHEHHUE IPOOEH.

CrnokeHHE W BBIYMTaHUE IpoOel. YMHOXEHUE U JieJieHHe Ipo0eli; B3amMHO-OOpaTHBIC
npoou. *HaxokeHre 4acTH 1eJIOTO | [IEJIOT0 10 €ro YacTu™.

Hecatnunas 3anuck apodeit. [IpeacraBneHue aAecITUYHONW ApOOH B BHJIE OOBIKHOBEHHOM.
N300paxeHne IECATUYHBIX ApoOei ToukamMu Ha 4YMuciaoBOW mnpsAMod. CpaBHEHHME JECATHUHBIX
po0ei.

Apudpmernueckue IEHCTBHS C ACCATHYHBIMU JApoOsMHU. *OKpyrieHHe IecITUYHBIX
npodei™.

Pelenune TeKCTOBBIX 3224

Pemenne TekcToBBIX 3ajad apupMeTHYECKHUM crocoOoM. *Pemienue yormdeckux 3aaad.
Pemenne 3amau mepeGopoM BceX BO3MOXKHBIX BapuaHTOB*. Mcmonb30BaHWE NpU pEHICHUH 3a1ad
TaOJIUI] U CXEM.

Pemenue 3anau, conepkaliux 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEJIMYUHBI: CKOPOCTh, BpEMS,
paccTosiHMe; 1I€Ha, KOJIMYEeCTBO, CTOMMOCTb. ENMHHMIBI H3MepeHHs: Macchl, 00bEMa, LEHBI;
paccTOsHUA, BpEMEHU, CKOPOCTH. CBSI3b MEXKY €IMHULIAMU U3MEPEHUSI KaXK10M BETMUMHBI.

Penienne OCHOBHBIX 3a/1a4 Ha ApOOH.

[IpencrapneHne JaHHBIX B BHJIE TaOJHUI, CTOJIOYATHIX JHATPAMM.

Harasianasi reomerpust

Harnsgueie npencrasienust o purypax Ha IJIOCKOCTH: TOYKA, MpsMas, OTPE30K, Jy4, yrod,
JIOMaHasi, MHOTOYI'OJIbHUK, OKPYXKHOCTb, Kpyr. Yroi. IIpsAmoii, ocTpbli, Tynmol U pa3BEPHYTHIC
YTJIBL

JUinHa  oTpe3ka, METPUYECKME €AMHULBl AauHbl. JIMHA  JIOMaHOH, NEpUMETp
MHOTOYTroJibHUKA. MI3MepeHne n nocTpoeHre yrioB ¢ IOMOIIBIO TPAaHCIIOPTHPA.

Harnsanaele npencraBieHus o (urypax Ha IUIOCKOCTH: MHOTOYI'OJIBHMK; NPSIMOYTOJIBHUK,
KBaJIpaT; TPEYroJbHUK, *0 paBeHCTBE (puUryp™.

N3o0paxkenue ¢puryp, B ToM 4ucie Ha kierdaroit Oymare. *Iloctpoenne koHpUrypauii u3
JacTel MpsSMOM, OKPY>KHOCTH Ha HEJIMHOBAaHHOW M KiieTdaTo Oymare*. Mcmonb30oBaHME CBOWCTB
CTOPOH U YIJIOB IIPSMOYTOJIbHUKA, KBaJpaTa.

[Tnomanp NpsMOYrolbHUKA M MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX U3 MPSMOYIOJILHUKOB, B
TOM yHcie puryp, n300pakEHHBIX Ha KileTyaTol Oymare. EqMHUIIBI H3MEpeHus TIIOLIa Iu.

*Harnsauele  mpeincTaBieHUss O  NPOCTPAHCTBEHHBIX  (QUrypax: IPSAMOYIOJIbHBIM
napasuiesnenunes, Kyo, MHOrorpanHuKU. M300paskeHre MpoCTeHIINX MHOTOIpaHHUKOB. Pa3BEpTKU
Ky0a u mapamnenenunena. Co3maHue MOJEJIei MHOTOTPAaHHHUKOB (W3 Oymaru, NpPOBOJIOKH,
TUTACTUIINHA U Jp.)*.

*O0BEM MPSAMOYTOIBHOTO Mapaliienenuneaa, Kyoa. Equauisr nusmeperus oonéma™.



6 KJIACC

HarypanbHble ynciia

Apudpmernueckue ACUCTBUS C MHOTO3HAYHBIMH HATypalbHBIMU YHUCIaMHU. YHCIOBbIE
BBIpQXXEHUS, TOPSAOK JEWCTBUM, HCMOJb30BaHME CKOOOK. Vcmonp3oBaHME NP BBIYUCICHUSX
MEPEMECTUTEIBHOTO M COYETATEbHOIO CBOMCTB CIOXKEHUS U YMHOXKEHUS, *pactpeeuTeIbHOrO
CBOWCTBAa YMHOKEHUs. * OKpyTrieHHe HaTypabHbIX YUCEIL.

Jlenutenu W KpaTHbIE YHUCla; *HauOONBIIMK OOWIMI JenuTens M HauMeHbIee obInee
KpaTHOe. JIeTMMOCTh CyMMBI U IPOU3BEAEHUSA ™. JlesIeHre C OCTATKOM.

Apodu

OObIKHOBEHHAsE JIpoOb, OCHOBHOE CBOWMCTBO JpoOu, cokparieHue apooeit. CpaBHeHHE U
yrnopsouuBaHue pobeil. Pemenue 3amau Ha HaxOXJIEHHE YaCTH OT LEJIOT0 W IEJNOro MO €ro
gactu. Jl[poOHoe uucio Kak pe3yinbTaT aAeneHus. [IpencraBieHue AecaTUYHOW IpoOM B BHJIE
OOBIKHOBEHHOI ApOOM U BO3MOKHOCTh MPECTABICHH OOBIKHOBEHHOM IpOOH B BUE JECATHYHOM.
Hecatuunple ApoOM M MeTpUyecKkass cuctemMa Mep. ApupMeTHdeckue IeHCTBUS M UHUCIIOBBIE
BBIPa)XEHUS C OOBIKHOBEHHBIMH U JAECITUYHBIMU APOOSIMHU.

OtHomenue. JleneHne B JaHHOM OTHOIIEHMH. *Macmrab*, nponopuus. Ilpumenenue
IIPONOPLUH IIPU PELICHUH 3a]1a4.

ITonsTe npoueHTa. Bbluucienue mponeHTa OT BEIUMYMHBI M BEJIMYMHBI M0 €€ MPOLEHTY.
BripakeHne MNpOLEHTOB JAeCATUYHBIMU JapoOsmu. Perienue 3agady Ha NpouEHTH. BrlpaxkeHue
OTHOLIEHUS BEJIMYHMH B IPOLICHTAX.

IHosoxkuTEIBHBIC H OTPULIATEIbHBIC YHCJIA

[MonoxxurensHble M OTpULIaTeNbHbIE Yncha. Llenbie yncna. *Moaynes uucia, reoMeTpudeckas
UHTepIpeTanus MoAynst uucina™.M3o0paxeHne dYucesl Ha KOOPAWHATHOW MpsMoM. *YwucioBble
MIPOMEKYTKH™.

CpaBHenune uuncen. ApupMeTHdecKue NEHCTBHSA C TOJOXHUTEIBHBIMA U OTPHUIATEIBHBIMU
YHUCIAMHU.

[IpsimoyronbHast cucteMa KOOpAMHAT Ha IIOcKOocTU. KoopauHaThl TOUKM Ha IUIOCKOCTH,
abcuucca u opauHara. [loctpoenue Touek U GUryp Ha KOOPIAMHATHOM MIIOCKOCTH.

BykBeHHbIe BbIpaKeHHs

[IpumeHenne OykB sl 3alMCH MAaTEMAaTHYECKHUX BbIpaXeHUH W mpeanoxeHuid. CBoHcTBa
apu(pMeTHIECKUX JeHCTBUI. *ByKBEHHbIC BBIPAKCHHS W YHCIIOBBIC IMOJCTAaHOBKH. * ByKBEeHHBIE
paBEeHCTBA, HAXOXKJECHHE HEU3BECTHOIO KOMIOHEHTa. DopMybl; popMyIbl IEpuMeTpa U IIOMaan
MpsIMOYTOJIbHUKA, KBajipaTa, *o0béMa napaieienunena u Kkyoa™.

Penienne TeKCTOBBIX 3a1a4

Pemenne TeKCTOBBIX 3ajau apupMETHUECKUM CIOocoOOM. *PelieHue joruyeckux 3ajaad.
Pemenue 3a1a4 nepe6opoM BceX BO3MOXKHBIX BapUAHTOB. *

Pemenue 3anmay, comepkamux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYHHBI: CKOPOCTh, BpEMs,
paccTosiHMe; 1IeHa, KOJHMYECTBO, CTOMMOCTb; HPOHM3BOJIUTEIBHOCTb, BpeMs, OO0BEM pPabOTHI
EauHunbl M3MepeHus: Macchl, CTOMMOCTH; pAacCTOSIHUS, BPEMEHM, CKOPOCTH. CBS3b MEXIY
€AMHULIAMU U3MEPEHUS KaXK101 BEJINYMHBI.

Pemenne 3amay, CBA3aHHBIX C  OTHOUIEHHWEM, IPONOPLHOHAIBHOCTBIO  BEJIMYHH,
MPOIIEHTAMU; pEeIlIeHUEe OCHOBHBIX 3a]a4 Ha JPOOU U MPOLIEHTHI.

*OreHka U MPUKHJIKA, OKPYTIIEHUE pe3ylibTaTa™.

*CocraBiieHue OyKBEHHBIX BBIPAKEHHUN IO YCIIOBHUIO 3aaun ™.

[lpeacraBieHue AaHHBIX € NOMOINBIO Tabmun M auarpamm. CrosOuaThle JuUarpamMbl:
YTEHUE U NIOCTpoeHue. YTeHne KpyroBeIxX AMarpaMmm.

Harasignas reomerpus

Harnsaneie npeacrasienus o purypax Ha IUIOCKOCTH: TOYKA, MpsiMasi, OTPE30K, JIyd, Yroll,
JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY/KHOCTB, KPYT.

*B3zanMHO€ pacnoyIO)KEHHE JIBYyX MpPSIMBIX Ha IJIOCKOCTH, IapajUieyIbHbIE IpsIMBIE,
HEepPIEHAUKYISIpHbIE NpsiMble™. M3MepeHue paccTOsHMHA: MeXAy IBYMsl TOYKaMHU, OT TOUKU J10
IPSIMOM; JUIMHA MaplIpyTa Ha KBaJpaTHOW CETKE.



W3Mmepenne M MOCTPOEHUE YIVIOB C IOMOULIBIO TpaHCIOPTHpa. Buasl TpeyroabHHUKOB:
OCTPOYTOJIbHBIM,  NPSMOYTOJIbHBIM,  TYHNOYTOJbHBINH;  paBHOOEIPEHHBIN, PaBHOCTOPOHHUM.
UeThIpEXYroJbHUK, MPUMEPHI YETBIPEXYTOJBHUKOB. [IpsAMOYronapHuK, KBagpar: HUCIOJIb30BaHUE
CBOMCTB CTOpPOH, YIJIOB, nuaroHaneil. *M3o0pakeHre reoMeTprudeckux (puryp Ha HEITMHOBAHHOU
Oymare C HCIONB30BaHMEM IUPKYJs, JIMHEHKH, yroibHHKa, TpaHcropTtupa*. Iloctpoenus Ha
KJIeT4aTou Oymare.

[lepumetp MHOrOyronpHuka. [loHsaTHe TUIOmAAN QUTYPHI; €AUHUIBI U3MEPEHUS IUIOIIAH.
[Tpubmmkénnoe n3mMepeHue mwiomaau Guryp, B ToM 4uciie Ha KBaaApaTHOU ceTke. *TIpubnmxénnoe
U3MEpEHUE JITMHBI OKPY>KHOCTH, IIJIOLIaAN Kpyra™.

*CummMmeTpus:  LEHTpalbHasi, oceBas M  3epkaibHas cuMMeTpuu. Iloctpoenue
CUMMETPHUYHBIX QUTYpP™.

*HarnsinHple mpeacTaBIeHUS O TMPOCTPAHCTBEHHBIX (urypax: mnapajienenumnesn, Kyo,
npu3Ma, MupaMuia, KOHYC, IWIMHApP, map u cepa. M3o0pakeHue NpOCTPaHCTBEHHBIX (QHUTYP.
[Ipumepbl  pa3BEPTOK  MHOTOIPAaHHUKOB, IMMJIMHApAa W  KoHyca. Co3maHue  Mojelen
MPOCTPAHCTBEHHBIX (puryp (M3 Oymaru, MpoBOJIOKH, TUIACTHIINHA H JP.).

[Tonsitue  o0BEMa; emuHMIBI  W3MepeHHus o00bEmMa. OOBEM  MPSAMOYTOIHHOTO
napaJuiesienumnea, kyoa*.

I[UTAHUPYEMBIE TTPEJIMETHBIE PE3VJIbTATBI OCBOEHUS ITPOT'PAMMBI YYEBHOI'O
KYPCA «MATEMATUKAY.

OcBoeHnue yueOHOTO Kypca «MartemaTuka» B 5—6 Kiaccax OCHOBHOM MIKOJBI JOJKHO
o0ecrnevynBaTh JOCTIKEHUE CIAEAYIONINX PEIMETHBIX 00pPa30BaTeIbHBIX PE3yIbTATOB:

S KJIACC

Yuciia 1 BBIYUCICHUA

OpueHTHpPOBAaTECS B TMOHATHAX H ONEPHPOBATH Ha 0a30BOM YpOBHE TEpPMHHAMH,
CBSI3aHHBIMU C HAaTYpaJIbHbIMH YHCIaMH, OOBIKHOBEHHBIMH U 1€CATUYHBIMU IPOOSMH.

CpaBHUBaTh U YNOpSAJOYMBATH HaTypalbHbIE YHCIIA, CPAaBHUBATh B MPOCTEUIIMX CIydasx
OOBIKHOBEHHBIE POOH, AECATHYHBIE JPOOH.

CoOTHOCUTH TOUKY Ha KOOPJAUHATHOMN (YHCIOBOW) MPSMOM C COOTBETCTBYIOLIUM €1 UHCIOM
U U300paXkaTh HaTypaJlbHbIE YUCIa TOYKAMHU Ha KOOPIAWHATHOM (YMCI0BOI) NPSAMOIA.

BemmonHATe apudmMeTHyecKre IeHCTBUS ¢ HATYpaJIbHBIMH YHCIAMH, C OOBIKHOBEHHBIMHU
ApoOsSMHU B MPOCTEHIIUX CITydyasix.

BEIONTHATE IPOBEPKY, MPUKHUIKY PE3yTbTaTa BEIYUCICHHA.

OKpyrasTh HaTypaJbHbIC YHCIIA.

Pemenne TekcToBBIX 32/1a4

Pemate TekcToBble 3a1auM apu(METHUYECKUM CHOCOOOM M € MOMOIIbI OPraHU30BaHHOI'O
KOHEYHOIro Iepebdopa BCEX BO3MOXKHBIX BapHUaHTOB (IpU HEOOXOJUMOCTH C HaIlpaBIIAIOIIEH
TTOMOIIIBIO).

Pemate 3amaun, conaepraliue 3aBUCHUMOCTH, CBSA3BIBAIOIIME BEJIWYMHBI: CKOPOCTb, BpeMH,
paccTosiHue; 1IeHa, KOJIMYECTBO, CTOUMOCTh (IIPH HEOOXOAMMOCTH C UCIOIB30BAHUEM CIIPABOYHOM
nHpopmanun).

Hcnonb30BaTh KpaTKKe 3alIUCH, CXEMBI, TA0IUIbI, 0003HAYCHUS IPU PELICHUH 33a/1a4.

[Tonb30BaThCsl OCHOBHBIMM EIMHUIAMU M3MEPEHMs: IIEHbl, MacChL;pacCTOSHHs, BPEMEHH,
CKOPOCTH; BBIPaXKaTh OHM €IMHHIIBI BEJIMYMHBI Yepe3 Apyrue (Ipu HEoOXOAUMOCTH C ONOpOW Ha
CIIPaBOYHYIO HH(OPMAIIHIO).

W3Bnekatp uH(pOpMAIMIO, NPEACTABICHHYIO B TalnMile, Ha CTOJOYATOW auarpaMmme,
MHTEPIPETHUPOBATh MPEACTABICHHbIE JaHHBIE, HCII0JIb30BaTh JaHHbIE TP PELICHUHU 3a7a4.

Harusignas reomerpust

[Tonb30BaTbCs TEOMETPUUECKUMH IOHATUSAMHU: TOYKa, MpsMas, OTPE30K, Jyd, Yrodi,
MHOT'OYTOJIbHHUK, OKPY>KHOCTb, KPYT.



[lpuBonuTh mpUMEpPHl OOBEKTOB OKPYKAIOIIET0 MHUpA, HMEMHMX (OpMYy H3YYEHHBIX
reOMEeTPUUYECKUX PUryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, P HEOOXOIUMOCTH IO BHU3YaJbHOW OIOpE, CBA3AHHYIO C
yIJIaMU: BEpIIMHA, CTOPOHA; C MHOTOYIOJIbBHMKAaMH: YIoJI, BEpIIMHA, CTOPOHA, JUaroHajb; C
OKPY>KHOCTBIO: painyc, AMAMETP, LIEHTP.

N306paxaTs u3yyeHHbIE TeOMeTpUYecKre GUTyphl Ha HETMHOBAHHOM M KileT4aTol Oymare ¢
MOMOIIBIO IIUPKYJIS U TUHEWKH (TIOCJIe COBMECTHOIO aHaJIn3a).

HaxonuTh [UIMHBI OTPE3KOB HENOCPEACTBEHHBIM M3MEPEHHEM C IIOMOIIBI JIMHEHKH,
CTPOMUTH OTPE3KH 3aJaHHOMU JJIMHBI, CTPOUTH OKPY>KHOCTH 33JaHHOT'O pajuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYIOJbHMKA, KBaJpaTa JJs UX MOCTPOEHUS,
BBIUMCJICHMS IUIOMAAN U IEPUMETPA.

Bbruncnare nepuMerp M IJOLIAb KBajaparta, NpsIMOYroJdbHHUKA, (PUIYp, COCTABIEHHBIX W3
NpSMOYTOJIBHUKOB, B TOM 4Hciie (pUryp, n300pakxE€HHBIX Ha KJI€TYaTo Oymare.

[Tonb30BaTbCs OCHOBHBIMH METPHUECKUMH €IUHHULAMH W3MEPEHMs JJIMHBI, IUIOINAIM;
BbIpaXKaThb OJHM €JUHMIIBI BEJIMYMHBI Yepe3 Jpyrue (Ipu HEoOXOOUMOCTH C ONOpOM Ha
CIIPaBOYHYIO HH(POPMAIIHIO).

Pacno3naBare mapaurenenumnen, KyO, HCIOIB30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, PeOpo
rpaHb, U3MEPEHNUs; HAXOIUTh U3MEPEHNUS Mapauienenumnesaa, Kkyoa.

Boruucnsate 00bEM Kyba, mapajienenunesa Mo 3aJaHHbBIM H3MEPEeHHsIM (C Omopoil Ha
JITOPUTM Y4eOHBIX JEHCTBUI), TOJIB30BAThCS €AMHUIIAMH U3MEPEHUs 00bEMA.

PemaTts HecioxHblE 3aaud HAa HM3MEPEHUE T'€OMETPUUECKHX BEJIMYMH B IMPAKTUYECKUX
CUTyalusx (Ipyu HEOOXOIUMOCTH C BU3YyaJIbHOU ONOPOiA).

6 KJIACC

Yucia v BbIYUCTCHUSA

OpueHTHpOBAaTECS B TMOHATHAX M ONEPHPOBATH Ha 0a30BOM YpOBHE TEpPMHUHAMH,
CBS3aHHBIMU C PA3IMYHBIMU BHJIAMU YHCEJl U CIIOCO0AMHU HUX 3aIUCH, MEPEXOAUTH (ECIH 3TO
BO3MOYKHO) OT O/THOM (DOPMBI 3aIUCH YUCIIA K APYTOH.

CpaBHUBaTh M YHOOPSAOYHMBATH LEJIbIE YWCIA, OOBIKHOBEHHBIE M JECATHYHBIE IpoOH,
CpPaBHMBATh YHMCJIa OJTHOTO U Pa3HbBIX 3HAKOB.

Bomonusate  apudmernueckue JOEHCTBHSL € HATYpajJbHBIMU M LEJIBIMH  UYHCIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSMH, TIOJIOKHUTEIBHBIMUA U OTPULATEILHBIMHU YUCIIAMH.

BbruncnsaTe 3HaYeHUS YMCIOBBIX BBIPAYKEHUI, BBHIOIHATH MPUKHUAKY U OLIEHKY pe3yibTaTa
BBIUUCIICHUI;, BBIOMHATH TNPEOOPa30BaHUS YHCIOBBIX BBIPAKEHWH Ha OCHOBE CBOWCTB
apuMETHYECKHUX JCHCTBU.

CoOTHOCUTH TOYKY Ha KOOPJMHAaTHOW MPSMON C COOTBETCTBYIOIIMM €l YHUCIOM U
M300paXkaTh YUCJIa TOUKAMH Ha KOOPAMHATHOM MPSAMOM, HAXOAUTh MOAYIIb YKCIIA.

CoOTHOCHUTH TOUKH B NPSAMOYTOJIBHON CUCTEME KOOPAMHAT C KOOPAUHATAMH 3TOM TOUKH.

OxkpyryiaTh Ledble Yucia U JecATHUHbIe Apodu (mo oOpasily), HaXOAUTh MPUOIKEHUS
qrcel.

YucaoBble 1 OyKBeHHbIE BHIPAKEHUS

OpueHTHpOBaTbCA B TMOHATUSX M ONEpUpoBaTh Ha 0a30BOM YpPOBHE TepMHUHaAMH,
CBSI3aHHBIMHU C 3aIlUCBhIO CTENEHM YMCIA, HAXOAUTh KBaApaT M KyO 4Mcia, BBIYUCIATH 3HAUCHUS
MIPOCTEHIINX YHCIOBBIX BBIPAXKEHUI, COIepKAIUX CTEIIEHU.

[lonp3oBaThcs NpU3HAKAMHU JEIMMOCTH (MIPH HEOOXOAMMOCTH C OMNOPOH Ha alropuT™M
IIpaBHUJIa), pacKJIa/IbIBaTh HATYpaJIbHbIE YHCIIA HA MPOCTHIE MHOXKHUTEIH.

*Tlonp3oBaThcs MacITabOM™, COCTABIIATH MPOMOPIIMH U OTHOLLIEHHUS.

Hcnonp3oBaTh OyKBBI A1 0003HAUEHUS YHCEI MPH 3allMCU MaTEeMaTHUYECKHUX BbIPaKEHU,
HaXOJWUTh 3HAYEHHS OYKBEHHBIX BBIPAXKEHUH, OCYILECTBIIAS HEOOXOAMWMBIE TIOACTAaHOBKH U
npeoOpa3oBaHus (C OMOPOIl HAa aIrOPUTM YUeOHBIX ACHCTBHIA).

HaxoauTbs HeN3BECTHBIN KOMIIOHEHT PaBEHCTBA.



Pemmenne TeKCTOBBIX 33124

PemaTth MHOroOmaroBble TEKCTOBbIE 33Jaud apU(PMETHUYECKUM CIIOCOOOM C OMOpOoM Ha
BOIIPOCHBIN IIJIaH.

Pemate mpocreiimne 3amadd, CBSA3aHHBIE C OTHOLUEHUEM, IPONOPLHOHAIBHOCTBIO
BEJIMYMH, IPOIICHTAMMU; PEIIAaTh TPU OCHOBHBIC 33/1a4d HAa JPOOU U MPOLICHTHI.

Pemats 3agaun, coaeprxaiiye 3aBUCUMOCTH, CBS3bIBAIOIINE BETUYHUHBI: CKOPOCTh, BpEMs,
paccTrosiHMe, IeHa, KOJIMYECTBO, CTOMMOCTb; IPOM3BOAMUTENBHOCTh, BpeMs, 00BbEMa paboThl,
UCIIONB3YS apupMeTHdyecKue JEeHCTBHs, OLICHKY, TMPUKUIKY; I0Jb30BAThC EIUHHUIIAMU
U3MEPEHUS] COOTBETCTBYIOLINX BEJINYMH.

CocTaBnsaTh OyKBEHHBIE BBIPAXKEHHUS 110 YCIOBHUIO 3a]]a41 MTOCJIE COBMECTHOTO aHaN3a.

N3Bnekars wHQOpMAIIIO, TPEICTABICHHYIO B TaOIUIaX, HA JTUHEWHOH, CTOIOYATON WU
KpYTOBOHM luarpammax, HHTEpIpEeTUPOBATh IPEACTABICHHBIE JaHHBIE; UCIIOIb30BaTh JaHHBIE MTPH
pELIeHNN 3aa4.

[IpenctaBmsiTh HHGOPMAIIHIO C TTOMOIIBIO TAOIHUII, IMHEWHON U CTOJIOYATOM THarpaMM.

Harusignas reomerpust

[TpuBoguTh NpUMEpH OOBEKTOB OKPYXKAIOIIETO MHUpa, HUMEIUX (HOpMy H3YyUYEeHHBIX
T€OMETPUYECKHUX IUIOCKUX M IMPOCTPAHCTBEHHBIX (UTYp, MPUMEPHl PAaBHBIX M CHMMETPHUYHBIX
¢buryp.

N300paxaTh ¢ MOMOLIBIO IUPKYJIS, TUHEHKH, TPAHCIIOPTUPA HA HEJIMHOBAHHOW U KJI€TYaTOU
Oymare U3y4eHHbIE TIIOCKUE TeOMEeTpUYecKue PUrypbl U KOH(GUTYpaIi, CHMMETPUYHBIE (DUTYPBI.

Hmets mpencTaBieHne 0 T€OMETPUUYECKUX MOHITHUAX: PABEHCTBO (UTYpP, CHMMETpPHUS, OCh
CUMMETPUH, LIEHTP CUMMETPHH.

HaxoauTh BENWYMHBI YIJIOB H3MEPEHUEM C TOMOIIBIO TPAHCIOPTUPA, CTPOUTH YIJIbI
3a/IaHHOM BEJIMYMHBI, TI0JIb30BAThCS MPU PELIEHUH 3aJad IpagyCHON MEpOU YIJOB; pacro3HaBaTh
Ha 4epTe’)Kax OCTPBIN, NPSIMOM, pa3BEPHYTHIN U TYIION YTJIbL.

BbluucnsaTe OIuMHY JOMaHOW, NEPUMETP MHOTOYTOJIbHUKA, IIOJIb30BaThCSA €AUMHULIIAMU
W3MEPEHUS JIMHBI, BBIPAXaTh OJTHUA €IMHULIBI U3MEPEHUS JITTUHBI Yepe3 ApyTHe.

Haxonuts, ncnone3yst 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHMS: MEXAY ABYMS TOUKaMH, OT
TOYKH J0 NMPSIMOM, JUIMHY IIyTH HA KBaJAPATHON CETKE.

Boruncnate mnomans  QuUryp, COCTaBICHHBIX M3 MPSMOYTOJIBHHKOB, HCIOJIB30BaTh
pa3bueHue Ha NPSIMOYrOJbHUKH, HA paBHbIE (QUIypbl, OCTpaMBaHHWE [0 MPSMOYIOJbHHUKA;
M0JIb30BaThCS OCHOBHBIMU €IMHUI[AMHU U3MEPEHHUS TUIOIIAIN; BBIPAXKaTh OJIHHU €IMHULIBI U3MEPEHUS
IJI0IIAM Yepe3 apyrue (Ipu He0OXOIUMOCTH C OTIOPOM Ha CIIPABOYHYIO HH(POPMAIIHIO).

PacriozHaBath Ha MOAENSAX U U300paKEHUAX MUPAMHIY, KOHYC, IHIUHAP, UCIOJIb30BaTh
TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxaTh Ha KIIETYAaTOM Oymare mpsIMOYTOJIbHBIN MapaieIenuie].

Boruncnsate 00bEM NMpSMOYroJIbHOTO Mapajuieienunena, Kyda, Mmojib30BaTbCs OCHOBHBIMU
eIMHUIIAMU M3MepeHust 00bEMa; BhIpakaTh OJHU €IUMHHIIBI M3MEpEeHUs: 00bEéMa uepes Apyrue (c
OTIOPO¥ Ha CTIPABOYHYIO HH(POPMAIIHIO).

Pemiate HecnoXHBIE 3a/lauyd HAa HAXOXKACHHE T'€OMETPUUYECKUX BEIIMYMH B MPAKTUYECKHUX
cuTyanusx (Ipu He0OXOIUMOCTHU C BU3YaJIbHOM OIOPOH).

OEJJEPAJIBHASIPABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA «AJITEBPAY. 7-9
KJIACCBI
Hean n3yvenusi yueGHOro Kypca

Anrebpa sBISETCS OJAHMM U3 OINOPHBIX KypCOB OCHOBHOW IIKOJIBI: OHAa OOEcCre4YrBaeT
U3y4YeHUE NPYIUX IHUCLMIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK M TI'YMaHHUTApHOI'O LUKIIOB, €€
OCBOEHHE HEOOXOIUMO JUIsl MPOJOJDKEHHsI 00pa3oBaHMsS M B MOBCEJHEBHOW >Xu3HU. PaszBurtue y
o0yJaroImuxcs HAy4YHbIX NPEACTABICHUHA O MPOMCXOXKICHUU M CYIIHOCTH alreOpanyecKux
aOCTpaKIui, coco0e OTpaKEHUSI MAaTEMaTUYECKOW HAyKOHW SIBICHUW W TPOIIECCOB B MPUPOJE H
o0miecTBe, POJIM MAaTEMaTHYECKOrO MOJICIIMPOBAHMS B HAYYHOM TIO3HAHHUM U B TIPAKTHKE



CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHMPOBO33PEHHSI M KaueCTB MBIIUICHUS, HEOOXOIUMBIX
JUISL alaliTallii B COBPEMEHHOM 1L poBoM obmiecTBe. M3yueHnne anreOpsl ecTeCTBEHHBIM 00pa3oM
obecrieynBaeT pa3BUTHE YMEHHMs HaONIO/JaTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBILIUIEHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATb CBOM JIEHCTBHS U
BBIBOZIBI, (hopMynupoBaTh yTBepkaAcHUs. OcBoeHHE Kypca ainreOpbl oOecreuuBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUST O0y4YaromuXcsi: OHH  HCIOJB3YIOT JEAyKTUBHBIE W WHIYKTUBHBIC
paccyxaenus, 0000IIeHne 1 KOHKpETU3aluio, abcTparupoBanue u ananoruto. O0yuenue anredpe
IpEeaIosaraeT 3Ha4YUTEIbHbIM OOBEM CaMOCTOATENBHON NEATEIBHOCTH OOYYaIOUIMXCS, MO3TOMY
CaMOCTOSITEIFHOE  pEelLIeHHWEe  3a/Jad  eCTECTBEHHBIM  00pa3oM  sIBISETCS  peanu3anueit
JESITeIbHOCTHOTO MPUHIINIIA O0Y4EHUS.

B cTpykType mporpaMMmel yueOHOTO Kypca «Anredpay OCHOBHOW IMIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJEPXKATEIbHO-METOAUYECKHUE JTHHHUU: «YUucia M BBIYMCICHUSA»; «Anredpandeckue
BBIpOXEHUS»; «YpaBHEHUS U HepaBeHCTBay; «DyHkium». Kaxngas w3 3TUX conep)kaTelbHO-
METOAMUYECKUX JIMHUI pa3BUBAeTCAd HAa NPOTSKEHUM TPEX JIET U3YydeHUs Kypca, €CTECTBEHHBIM
0o0pa3oM MepervieTasich U B3aHMMOJACHCTBYS C JPYTMMH €ro JMHUSAMH. B Xoxe m3ydeHus Kypca
o0yJaroImuMcsl MPUXOJUTCS JIOTUYECKH PACCYyXkJ1aTh, MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBS3M € ATHM 1e1eco00pa3HO BKIIOYUTH B MPOTPAMMY HEKOTOPBIE OCHOBBI JIOTHKH,
IIPOHM3BIBAIOLINE BCE OCHOBHBIE pa3zesibl MaTeMaTHUeCKOro oOpa3oBaHUs U CIIOCOOCTBYIOLIUE
OBJIAJICHUIO O0YYarOIMMUCS OCHOB YHHBEPCAJIBHOTO MAaTEMAaTHYECKOTrO si3bIKa. TakuM 00paszoM,
MOKHO YTBEp)KAaTh, YTO COJAEpPXKATEIbHOH M CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AureOpa»
SBIISICTCSI €70 MHTEIPUPOBAHHBIN XapaKTep.

Conepxanue muHUM «Hucna U BEIYUCIEHUS» CIIY>)KUT OCHOBOM JUIsl JaIbHEHINIEro U3y4eHus
MaTeMAaTUKH, CIOCOOCTBYET PAa3BUTUIO y O0YJAIOIIUXCS JIOTHYECKOTO MBIIUICHUS, (JOPMHUPOBAHUIO
YMEHHUS TOJIb30BaThCsl AITOPUTMAMHU, a TaKKe MPUOOPETEHHIO MPAKTUYECKHX HABBIKOB,
HEOOXOMMBIX ISl IOBCETHEBHOW KU3HU. Pa3BUTHE MOHSTHS O YKCIIE B OCHOBHOW IIIKOJIE CBS3aHO
C PpaUMOHAIBHBIMU ¥ HMPPALMOHAIBHBIMU 4YMCIaMH, (OPMHPOBAHHMEM IPEACTaBICHUN O
JIEHCTBUTENIFHOM 4YHCIIe. 3aBEepIICHNE OCBOCHHUS YHCIIOBOH JIMHUM OTHECEHO K CTaplieMy 3BEHY
o01miero oopa3oBaHus.

CoxepxaHue JBYX aireOpawueckWx JIMHUH — «AJTreOpamuecKkue BBIPOKEHUS» U
«YpaBHEHUs U HEPABEHCTBa» CHOCOOCTBYET (DOPMHUPOBAHMIO y OOYyYalOIIUXCS MAaTEeMAaTHYECKOIO
ammapara, HeOOXOIUMOTO Ui PEIICHHs 3a/ad MaTeMaTHKH, CMEXKHBIX MPEAMETOB H TPAKTHKO-
OPMEHTUPOBAHHBIX 3a7ady. B OCHOBHON mIKoJie Yy4eOHbBIM MaTepual TpYHNIHUPYETCS BOKPYT
palMOHANBHBIX BBIpAKEHHUA. AnreOpa JEMOHCTPHpPYET 3HAYCHHE MAaTEMATHKH KakK S3bIKa IS
MOCTPOCHHUSI MaTEeMaTUYECKHX MOJEJei, omnucaHus MPOLECCOB U SIBIEHUI peasibHOro Mmupa. B
3amaun 0O0ydeHHs aireOpe BXOIAT TakXkKe JajbHEWIee pa3BUTHE aJrOPUTMHUYCCKOTO MBIIUICHUS,
HEOOXOAMMOro, B YAaCTHOCTH, JUII OCBOEHHS Kypca WH(POPMATHKH, W OBJIAJICHUE HaBBIKAMU
NeAyKTHUBHBIX paccyxacHuil. [IpeobpaszoBaHne CHMBOJIBHBIX (DOPM BHOCHT CBOM CHETIU(PUUCCKUIA
BKJIa/1 B Pa3BUTHE BOOOpaXKEHUsI, CIOCOOHOCTEH K MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanme QyHKIIMOHATFHO-TPapUUECKON JTHHAN HALIEICHO Ha TIOTYYCHUE IKOJIbHUKAMHU
3HaHUM 0 (PYHKIMSAX KaK BaKHEHIIEH MaTeMaTHYeCKOH MOJEeNH AJSl ONMUCAHMS M UCCIIEJOBAHUS
pa3HO-00pa3HBIX NPOLECCOB M SBIEHUM B mpupoje U obmectBe. M3yueHue sToro marepuana
CIIOCOOCTBYET DPAa3BUTHIO y OOYYAlOIIMXCS YMEHHs HCHOJb30BATh PAa3IMYHbIC BBIPA3HTEIILHBIC
CpeAcTBa fA3blKa MaTEMATUKU — CIOBECHBIC, CUMBOJIMYECKHE, Ipaduyeckue, BHOCUT BKIAJa B
(bopmMHpOBaHKE MPEACTABICHUI O POJIM MATEMATUKH B Pa3BUTUU LIMBUIM3AIMU U KYJIbTYPBI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yuyeOHOMY TUTaHy B 7—9 Kilaccax u3ydaercs yueOHBIH Kypc «Anredpay», KOTOPBIN
BKJIFOYAET  CJEAYIOIIME OCHOBHBIE  pa3lelibl  coAepkaHus: «Yucia W BBIYUCICHUS»,
«AnreOpanuecKkue BEIpKEHUSN», «YpaBHEHUS U HEPABEHCTBAY, «DYHKITUN.

VYueOHbI TUTaH HA U3yYeHUE anreOpsl B 7—9 kiaccax OTBOAMUT 3 yueOHBIX Yaca B HECHIO B
TEYEHHE KaXK0To rojia 00y4eHus, BCero 3a Tpu roga ooyuenus —306 ydeOHBIX 4acoB.



COAEPXAHUME YUEBHOI'O KYPCA «AJITEBPA» (ITO TOJAM OBYYEHI )
7 KJIACC

Yucaa v BbIYMCICHUA

JlpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0 ] OT OHOM (GOPMBI 3anUcH Apodeit K Apyroi.
[loHATHE paNMOHAIBHOIO 4YMCJIA, 3alMCh, CPABHEHHUE, YNOPANIOYMBAHUE PALUOHAIBHBIX YHCEIL
Apudmernueckue ISHCTBHUS ¢ PallMOHAIBHBIMU YMCIIaMu. Pemenue 3ajau U3 peaqbHON MPAaKTUKU
Ha 9acTH, Ha JIPOOH.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeJEM: OINpEAEICHHE, NPeoOpa30BaHUE BBIPAXKEHUN Ha
OCHOBE OINpEeJIeNIEHHs, 3aUCh OOIBIINX YHCEL.

[IponeHThl, 3aMuch MPOLIEHTOB B BHJE APOoOU M JAPOOH B BHUJAE MPOIEHTOB. TpH OCHOBHBIE
3a/1a4¥ Ha MIPOLEHTHI, PEIICHHUE 3a/1a4 U3 PeaJIbHON IIPAKTUKH.

[IpumeHeHne NpU3HAKOB AETUMOCTH, PA3JI0KEHNE HA MHOXKHUTEIN HATYPAJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IIpsiMasi U 0OpaTHas NPONOPLUOHATIBHOCTH.

AuaredpanyecKkue BbIPaKEeHUS

IlepeMeHHbBIE, YMCIOBOE 3HAYEHUE BBIPAKEHHS C MEPEeMEHHOW. JlomycTuMble 3HAYEHUS
nepeMeHHbIX. [IpeacTaBienne 3aBUCUMOCTH MEX/Ty BeIMYMHAMHU B BUe PopMyIbl. Beraucnenus mno
dhopmymam.

[IpeoOpa3zoBanne OYKBEHHBIX BBIPAKCHUH, TOXICCTBEHHO DPAaBHbBIC BBIPAXKCHUS, MMpaBUIIA
npeoOpa3oBaHusl CyMM W IPOM3BEICHMH, MpPAaBWJIA PACKPBITHA CKOOOK M NPHUBEICHUS IMOJOOHBIX
CJIaracMbIX.

CBolicTBa CTETNIEHN C HATYPAJIBHBIM I10KA3aTEIIEM.

OpnHowieHnbl 1 MHoOrouwieHsl. CreneHb MHorowieHa. CiokeHue, BbIUNTAHUE, YMHO)KEHHE
MHOro4JeHOB. (POpMyilbl COKpAIIEHHOIO YMHOJKEHUS: KBaJIpaT CYMMbl M KBajpaT pPa3HOCTH.
®opmyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOrOWIEHOB HA MHOKUTEIIH.

YpaBHeHus

YpaBHeHHE, KOPEHb ypaBHEHUS, MpaBujia MpeoOpa3oBaHUs YPABHEHMS, PaBHOCHUIIBLHOCTH
YpPaBHEHUH.

JIuneliHOE ypaBHEHHE C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOrO0 YypaBHEHUS,
pelleHne JMHENHBIX ypaBHeHui. (CocTaBieHME YpaBHEHMII IO YCIOBMIO 3anaud. PemnieHue
TEKCTOBBIX 33J1a4 C IOMOIIIbIO YPaBHEHUH.

*JIuHeliHOEe ypaBHEHHE C JBYMs NEPEMEHHBIME U €ro rpaduk 2. CHcTeMa JBYX JIMHEHHBIX
yYpaBHEHUW C JByMS TIEpPEMEHHBIMHU. PerieHue cucTteM ypaBHEHHH CHOCOOOM IOJCTaHOBKH.
IIpumMepsl pelieHns: TEKCTOBBIX 3a4a4 ¢ IIOMOIIBIO CUCTEM YpaBHEHUI.

DyHKUUH

Koopaunata Touku Ha mnpsmoil. UucinoBele NpoMexyTKd. PaccrosHue Mexnay AByMs
TOYKaMH KOOPJAWHATHOU MPSMOM.

[IpsmoyronpHass cuctema koopauHaT, ocu OX m Oy. AOcimucca W opAMHATa TOYKM Ha
KoOpAMHATHOM miockocTH. Ilpumepsl rpadukoB, 3amaHHbIX ¢GopMmynamu. YreHue rpadukoB
pEaIbHBIX 3aBUCUMOCTEN.

[Tonstue pynxmun. ['padux Gyaxmpm. CpoiictBa dynkiuii. Jlunelinas ¢yHkus, e€ rpaduk.
I'paduk pynkuum y = kx + b. *I'paduyeckoe penieHne TMHEWHBIX YPaBHEHUH U CUCTEM JIMHEWHBIX
ypaBHEHU ™.

8 KJIACC

Yuciaa v BbIYMCICHUSA

KBanpatuelii kopeHp u3 uucna. *Tlonstue o0 uppanuoHaibHOM uyucie. JlecsTHUHbIE
NpUOIIDKEHNsT UppalMOHaIbHBIX yucen™. CBoicTBa apu(pMETHUECKUX KBAJpPaTHBIX KOpHEW M UX
IpPUMEHEHHE K IpeoOpa30BaHMIO YHUCIOBBIX BBIPAXKEHUH M BBIYUCICHUSAM. *JleHCTBUTENbHBIE

2 351ech 1 nanee * * 0603HaYEHbI TEMBI, U3yUEHHE KOTOPBIX TIPOBOJUTCS B 03HAKOMHUTEIHLHOM ILIAHE.



gucna*.

Crenens ¢ 1eNbIM MTOKa3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3allUCh YHCTa.

AuaredpanyecKkue BbIPaKEHUS

KBaapaTHbIil TpEXWIEH; pa3IokKEHNE KBaJAPATHOTO TPEXUIEHA HA MHOKUTEIIH.

Anrebpanueckass aApoOb. OcHOBHOE cBOIcTBO anreOpanyeckoi apodu. CroxeHue,
BbIUWTAaHUE, YMHOXXEHHUE, JelIeHHe anredpanyeckux ApoOel. PanmoHanbHbIe BBIPAKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHuUsI U HePaBeHCTBA

KBanparHoeypaBuenue,popmynakopHeiikBagpaTHoroypaBaenus. *Teopema Buera*. Pemenue
YpaBHEHHWH, CBOISIIMXCS K JIMHEHHBIM M KBaApaTHbIM. IIpocteiimme apoOHO-palMoHATIBHBIE
YpaBHEHUSL.

*T'paduueckassuHTepnpeTalusypaBHEHUNCABYMSANIEPEMEHHBIMU M CHCTEM  JIMHEWHBIX
YpaBHEHHUH ¢ ABYyMs NepeMeHHbIMU™. [Ipumepsl peleHus CUCTEM HEJIMHEMHBIX YPAaBHEHUH C ABYMS
MIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 anreOpandecKuM CIIoCOOOM.

UucnoBble HeEpaBEeHCTBA MW WX CBoilcTBa. HepaBeHCTBO ¢ OJHOW TEPEMEHHOM.
PaBHOCMIIBHOCTH HEpAaBEHCTB. JIMHElHBIE HEPAaBEHCTBA ¢ OAHON nepeMeHHOW. CHUCTeMbI JTMHEWHBIX
HEPABEHCTB C OJIHOM MEPEMEHHOM.

DyHKUUH

[Tonatue dynkuuu. O6nacTh OMpeeNieHnss U MHOXKECTBO 3HadeHH (QyHkiuu. CrnocoObl
3aanus QyHKITHI.

I'padux ¢dynkuun. Yrenume cBoiicTB (yHkuu mo e€ rpaduky. IIpumepsr rpaduxon
(GyHKIMH, OTpaXKaIOIUX peaTbHbIE MPOIECCHI.

OYHKIMY, ONMHUCHIBAIOIINE TMPSAMYI0 U OOpaTHYIO MPOMOPLUOHAIBHBIE 3aBUCUMOCTH, HX

k y
rpaduku. @ynkmuuny = X2y = X3y = x, ¥ = ~ *T'padueckoe pelenne ypaBHeHuii u cucrem

yYpaBHEHUI ™.

9 KJIACC

Yucaa v BbIYUCICHUA

PanmonaneHbie yncna, *uppaldoHaNbHbIE YKCIA, KOHEYHbIE U OECKOHEYHbIE JECSTHUHBIC
apobu. MHOXKeCTBO JAEHCTBUTEIBHBIX YHCEN; JeHCTBUTENbHBIE 4YHCIAa KaKk OECKOHEUHbIe
JecsTHUHble 1poOu. B3auMHO OHO3HAUHOE COOTBETCTBHE MEXKIY MHOKECTBOM JEHCTBUTEIBHBIX
4yucel U KOOPAUHATHOU MPSMOM.

CpaBHEHHE NEUCTBUTENBHBIX YHCEN, apu(PMETUYECKHE IEUCTBHUS C JICHCTBUTEIbHBIMU
qucIamMu™.

Pa3mepbl 00bEKTOB OKPYXAIOIIETO MUPA, IITUTEIbHOCTD MTPOLIECCOB B OKPYKAIOIIEM MUDE.

[Mpubnmx€HHOEe 3HAYCHHE BETUYMHBI, TOYHOCTH MNpHOIIKeHHs. OKpyrJeHHe YHCel.
[Ipukuka v OlleHKa pe3yJbTaTOB BHIYUCIICHUH.

YpaBHeHHUS U HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOAAIIUXCS K TUHEUHBIM.

KBangpatHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASIIMUXCS K KBaJApaTHBIM. bukBagpaTHoe
ypaBHeHHE. *TIpuMepbl pelieHus ypaBHEHUW TpeTbel M 4YeTBEPTOW CTENCHEW pasIoKEHHUEM Ha
MHOXUTEITH™.

Pemenne npoOHO-paliiOHANbHBIX YPaBHEHUH.

Pemrenne TeKCTOBBIX 3324 areOpanyecKiuM METOOM.

VYpaBHeHHe C ABYMs MEpEeMEHHBIMU M ero rpaduk. PemieHue cucteM ABYX JIMHEHWHBIX
YPaBHEHUH C JABYyMs IIEpEMEHHBIMH. PerieHue cHucTeM JABYX YpaBHEHHH, OJHO U3 KOTOPBIX
JTUHEHoe, a JApyroe — BTOpOH cTeneHH. ['paduueckas MHTEpHpeTanusi CUCTEMbl YpaBHEHUH C
JBYMSI TIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 33724 anreOpanyecKuM CIiocoOOM.

YucnoBble HEPaBEHCTBA U X CBOMCTBA.



PemieHne JMHEWHBIX HEPAaBEHCTB C OJHOM IEepeMEHHOH. PelmeHue cucCTeM JIMHEMHBIX
HEpaBeHCTB C OAHOW mnepeMeHHoOW. KBaapatHeie HepaBeHcTBa. ['paduueckas HHTEepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IIEPEMEHHBIMHU.

DOyHKIUH

KBanpartuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapabGona, KOOpIMHATHI BEPIIMHBI
mapadoJIbl, OCb CHMMETPHUH TapaboIIbL.

I'paduku QyHKIMIL: y = kx, y = kx + b, y = X2,
y = +x,y = EI/II/IX CBOMCTBA.

YuciioBbIe N0CJI€10BATEJIBHOCTH U NIPOrPECCHH

[lonsiTHE YMCIIOBON MOCIENOBATENBHOCTH. 3aJaHUE IOCIENOBATEILHOCTH PEKYpPPEHTHOU
dbopmymoit u popmyIoi N-ro deHa.

Apugmerrueckas 1 reomeTpudeckas nporpeccur. @opMyisl N-ro ujaeHa apudMeTHIecKon
Y TEOMETPHUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

*N300pakeHue wWieHOB apU(PMETHUECKOM U TIeOMETPUYECKOM IMPOrpeccuil ToukamMHu Ha
KOOPJMHATHOM TIIOCKOCTU. JINHEWHBIN U AKCITOHEHIUATIBHBINA POCT. CII0KHbBIE MPOIIEHTHI ™.

TUIAHVUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHNS ®EJIEPAJILHOM PABOYEN
I[TPOI'PAMMBI KYPCA «AJII'EBPA»

OcBoeHune yaeOHOro Kypca «Anredpa» Ha ypoBHE OCHOBHOTO OOIIEro 00pa30BaHUs JOJKHO
OGCCHG‘-II/IBaTB JOCTUIKCHUC CIICAYIOIHNX NPCIMCTHBIX O6p830BaTeJ'H>HBIX PC3YyJIbTATOB:

7 KJIACC

Yucaa v BbIYUCICHUA

BoimonHATe, coueras YCTHbIE U NHCbMEHHbIE MNPHUEMBI, apUPMETHYECKHUe JEHCTBUS C
palOHaIbHBIMU YHCIAMHU.

HaxoauTh 3HaueHHs YHUCIOBBIX BBIPAXKEHHUM; MNPUMEHATH pPa3HOOOpa3zHble CIOCOOBI H
pUEMBI BBIYMCIICHUS 3HAYCHUN APOOHBIX BBIPAXKEHUH, COJEPIKAIIMX OOBIKHOBEHHBIE U JIECSITUYHBIE
poow.

[epexoauTs OT oHON (HOPMBI 3aMUCH YKCceN K ApYyroi (MpeoOpa3oBhIBATH AECITUUHYIO APOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATHUYHYIO, B YaCTHOCTH B OECKOHEYHYIO JECATUYHYIO IpoOb). CpaBHUBATh U YIOPSAIOYHBATH
panMOHaIbHBIC YHCTIA.

Oxpyrnarh yncia.

BBINONHATE NPUKUAKY M OLICHKY pPEe3y/lbTaTa BBIYMCIICHUM, OLICHKY 3HAYEHHMH YHCIIOBBIX
BBIPAKCHU.

BrIMONTHATE EWCTBHUS CO CTEMEHSIMH C HaTypaJdbHBIMH ITOKa3aTelsiMH (C OMOpoi Ha
CTIPAaBOYHYIO HHPOPMAILIHIO).

[IprMeHATh NpU3HAKU ACIMMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HATYPAJIBHBIX YHCEIL.

Pemate mpocTtelinme NpaKTUKO-OPUEHTUPOBAHHBIE 337a4yl, CBSI3aHHbIE C OTHOIIEHHUEM
BEJINYMH, NPONOPLNOHAIBHOCTBIO BEJIUYMH, MPOLEHTAMHU; UHTEPIPETUPOBATh PE3YNIbTAThl PEILICHHS
3a7a4u ¢ y4€TOM OTpaHUYEHHUH, CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTpUBAEMbIX OOBEKTOB.

Anredpanyeckne BbIPasKeHU s

OpueHTupoBaThCS B TOHATUSAX U ONEPUPOBaTH Ha 0a30BOM YpOBHE airedpandeckon
TEPMUHOJIOTUEN U CUMBOJIMKOM.

Haxoauts 3HaueHns: OyKBEHHBIX BbIPaKEHUN MIPU 3a/1aHHBIX 3HAYEHUSIX NIEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHus 1E0r0 BBIPAXKEHUS B MHOTOWIEH NPHUBEIEHUEM IOJIOOHBIX
CJIaraeéMbIX, paCKphITHEM CKOOOK.

BbINONHATE YMHOXXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOTOWIEHAa HAa MHOTOYJIEH,
NpUMEHTh (OpMYNbl KBaJgpaTa CyMMbl M KBajJpaTra pPa3HOCTU (C OMOpPOH Ha CIPABOYHYIO
UHPOPMAIIHIO).

OcCymecTBIATh pa3ioKEHUE MHOTOUYIEHOB HAa MHOMKUTENM C IMOMOIIBIO BBIHECEHHS 3a



CKOOKM OOILIEr0 MHOXHTENs, TPYINIHPOBKH ClIaraeéMbIX, NPUMEHEHHS (OPMYNI COKpAIEHHOTO
YMHOKEHHUS (C OMOpOi HA CIIPABOYHYIO HH(POPMAIIHIO).

[lpumensaTs mnpeoOpa3oBaHUS MHOTOWIEHOB JUIsI PELICHUS pa3lW4HbIX 3a1ad M3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEH € HATypaJbHBIMU TOKa3aTeIsIMM Uil IpeoOpa3oBaHUs
BBIPKEHHH (C OMOPOI HA CIIPABOYHYIO HH(POPMAIIHIO).

YpaBHeHUS H HEPABEHCTBA

Pemate nuHeliHbIE ypaBHEHHUsS C OJHOM INMEPEMEHHOM, MPUMEHsS IMpaBWia IMEepexola OT
HCXOJHOTO YPaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsITh, ABIsSETCS 1M YUCIIO KOPHEM ypaBHEHMUS.

Nmets npesacraBieHne o rpaduyeckux MeToJax MpH PelIeHUH JIMHEHHBIX YpaBHEHUH U UX
CHUCTEM.

[TonOupate npumMepsl nap Yuce, SIBISIOIUXCS PEIIEHUEM JIMHEHHOrO0 YpaBHEHUS C JBYMs
IIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM TUIOCKOCTH TpaduK JIMHEHHOTO YypaBHEHHS C JBYMS
NepEMEHHBIMH; MOJIb3YSICh T'PaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPAaBHEHUS.

PemaTe cucTeMbl IBYyX JIMHEWHBIX ypaBHEHUH C JByMs II€PEMEHHBIMHM, B TOM YHCIIE
rpadudeck (C Omopoil Ha aNrOPUTM YUEOHBIX ACHCTBUI).

CoctaBnaTh (1Ociie COBMECTHOIO aHajiW3a) U pelaTh JIMHEHHOE ypaBHEHME WM CUCTEMY
JUHENHBIX YpaBHEHUH 10 YCIIOBUIO 3aJa4l, MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M [TOJIyYE€HHBIN PE3yJIbTaT.

Koopaunartsl u rpaguxu. ®yHKuun

N300pakaTb Ha  KOOpAMHATHOM MpsIMOM  TOYKH, COOTBETCTBYIOUIME  3aJaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, HWHTEPBAJbl, 3alKiChbiBaTh YHUCJIOBbIE IPOMEXKYTKM Ha
aJreOpanyeckoM si3bIKe.

OtmedaTh B KOOPAMHAaTHOM IUIOCKOCTH TOYKHM IO 3a/JaHHbIM KOOpJIWHATaM; CTPOUTH
rpaduky auHelHbIX QyHKIMNA. CTpouTh rpaduk GyHkuun y = KX + b.

OnwuceBaTh ¢ TOMOMIBI0 (YHKIMHA HW3BECTHBIE 3aBHCHMOCTH MEXIY BEIWYHMHAMHU (I10
QITOPUTMY Y4eOHBIX JIEHCTBMI): CKOPOCTb, BPEMs, PACCTOSIHUE; LI€HA, KOJMYECTBO, CTOMMOCTb;
IIPOU3BOJUTENIBHOCTD, BPEMS, 00bEM pabOTHI.

HaxonuTh 3HaueHune GyHKIMU O 3HAYEHUIO €€ apryMeHTa.

[NonumaTh Tpaduyueckuii crmocod MpeACTaBICHHUS M aHAIW3a WH(OpMAIUH, W3BIEKaTh U
MHTEPIPETUPOBATH MH(POPMALIUIO U3 IPaQUKOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

8 KJIACC

Yucaa ¥ BLIYUCTIECHUS

Hcnonb3oBaTh HayalbHBIE NPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YHUCEN s
CpPaBHEHMS, OKPYIJICHHS M BBIUMCICHHI;, H300pa)kaTh JCHCTBUTEIbHBIC YHUCJIA TOYKAMHU Ha
KOOPJIHMHATHOM IIPSIMOA.

[IpumeHsATh MOHATHE apUPMETHISCKOTO KBAPATHOTO KOPHS; HAXOIUTh KBapaTHbIC KOPHH,
WCTIONB3YSl TIPU  HEOOXOJUMOCTH KaJbKYJATOP; BBIMOJIHATH MPOCTEHIIME TPeoOpa3OBaHMUS
BBIPAXKEHUI, COAEPKAIIMX KBAIPATHbIE KOPHU, UCIIONb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OONBIIMX M MAaJbIX YHCENI C TOMOIIBIO JCCATUYHBIX Jpo0Oei u
crernenert uucna 10.

AJiredpanyecKue BbIpPaKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C IIeNbIM IOKa3aTeleM, BBIMOIHATh MPeoOpa3oBaHuUs
BBIPOKEHHM, COJEpXAIIMX CTENEHU C IIeJIBIM TOKa3aTreleM (C HCIOJIb30BaHUEM CIPABOYHOM
UHpOPMALIUN).

BrITTOTHATE HECJIOKHBIE TOXKIESCTBEHHBIE TIPEOOPa30BaHUs PAIIMOHAIBHBIX BBHIPAKCHHUHN Ha
OCHOBE TIPaBHJI ACUCTBUIA HAJ MHOTOWICHAMH U anreOpandecKuMu APOOSIMH.

PacknaapiBaTh KBapaTHBIA TPEXUICH HA MHOKUTEIH.

[TpumensTh TpeoOpa3oBaHMsI BRIPAKEHUHN TSl pEIIeHHs Pa3iNYHbIX 3a7ad U3 MaTEeMAaTHUKH,



CMEXHBIX [TPEIMETOB, U3 PEaIbHON IPAKTUKHU.

YpaBHeHus U HePaBeHCTBA

Pemrate nuHeiiHble, KBaipaTHBIE YpaBHEHHS (C UCIIOJIB30BAaHUEM CIIPABOYHOM HH(pOpMAIIUN)
U palMOHAJbHBIE YPAaBHEHMs, CBOJSALIMECS K HHUM, CHCTEMBl [BYX YpPaBHEHMH C JBYyMs
IIEPEMEHHBIMHU.

[IpoBomuTh mpocTENIINE UCCIENOBAHUS YPAaBHEHUN M CUCTEM YpPaBHEHMI, B TOM YHUCIE C
NpUMEHEHHEM rpauuyecKuX NpeACTaBIeHUi (yCTaHABIMBATh, UMEET JIM ypPaBHEHUE WM CHUCTEMA
YpaBHEHUH PEIICHHMsI, €CIIM UMEET, TO CKOJIBKO, U TIP.) C ONIOPOH Ha AJITOPUTM YYCOHBIX TCHCTBHUI.

[lepexoauths OT cioOBecHOH (OPMYTUPOBKM 3amadn K e€ anredpandeckoil MoAenu ¢
ITOMOIIBIO COCTABJICHUS YPABHEHUS WM CUCTEMBI YPABHEHUI, HHTEPIIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJjaui NIOJy4YEHHBIN pe3ysbTar.

[IpMeHATHh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISl CPABHEHMS, OLEHKH; pelIaTh JIMHEWHbIE
HEpaBEHCTBA C OJHOH MEpPEeMEHHOM M HX CHUCTEMbI; JaBaTh TIpaUuecKyl0 WILTIOCTPAIIUIO
MHOX€ECTBA PEIICHNI HEPABEHCTBA, CUCTEMbI HEPAaBEHCTB.

DOyHKUUH

OnepupoBath Ha 0a30BOM ypoBHE (YHKIMOHAJIbHBIE TOHSATUS U S3bIK (TEPMUHBI,
CHUMBOJIMYECKHE O00O03HAUCHHs); OINpENeNATh 3HaueHHe (YHKIMHM 1O 3HAYEHUIO apryMEHTa;
OTIpeeIsATh CBOMCTBA (PyHKIIMU 1O e€ TpaduKy.

Crpouth rpaduKu >jIeMeHTapHBIX (QyHKIMH Buma , Y = X3, y = X3, y = \/x , y=

R |=

OIMCHIBATh CBOMCTBA YMCIOBON (pyHKIMH 10 e€ TpaduKy (Ipu HEOOXOAUMOCTHU C HANPaBIIAIONICH
MTOMOIIIBIO).

9 KJIACC

Yuciia 1 BBIYUCICHUSA

CpaBHUBaTh M YHIOPSI0UYNBATh PAllMOHAJIBHBIE U HPPALlMOHAJIBHBIE YUCIIA.

BoemonHaTe apudmeTHueckue NEeHCTBUS C pallMOHATIbHBIMU YHMCIAMH, COYETasl YCTHBIE U
[IACbMEHHBIE ITPUEMBI, BBIITOIHATH BEIYMCIICHUS C UPPALMOHAIbHBIMY YUCIAMU.

Haxonnuth 3HaueHMs CTENEHEH C LEIbIMM IMOKA3aTEIsIMU M KOPHEW; BBIYMCIATH 3HAYEHUS
YUCJIOBBIX BBIPAKEHU.

OKpyrisiTb JEHCTBUTEIBHBIE YHWCIA, BBIIONHATh NPUKUAKY pe3yibTaTa BBIYHCICHUH,
OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUsI M HEPABEHCTBA

PemaTte MHENHBIE U KBAaJpaTHBIC YPAaBHEHUS, YPABHEHUsI, CBOASAIIMECS K HUM, IIPOCTEHILINE
JIpOOHO-PALIMOHANIBHBIE YPAaBHEHUS.

Pemwats mpocredmme CUCTEMBl ABYX JIMHEWHBIX YPABHEHUN C JBYMS IIEPEMEHHBIMU U
CHCTEMBI IBYX YPAaBHEHUI, B KOTOPBIX OJHO YpaBHEHHME HE SIBJISIETCS JTMHEWHBIM (110 BU3yaJbHOH
orope).

Pemate mpocreiimme TEKCTOBBIE 3aJaudl  anreOpandyeckuM CIOCOOOM C  MOMOUIBIO
COCTABJICHUS YPAaBHEHUsI WIIA CUCTEMBI JBYX YPaBHEHUH C IBYMsl [IEPEMECHHBIMH.

[IpoBoauTh mpoCTENIINE UCCIENOBAHNS YPAaBHEHHH M CUCTEM YPAaBHEHUH, B TOM YHCIE C
NpUMEHEHHEM rpa)UuecKuX NpeACTaBIeHUH (yCTaHABIMBATh, UMEET JIM ypaBHEHUE WM CHUCTEMa
YpaBHEHMH PELIeHHUs, €CITU UMEET, TO CKOJIBKO, U TIp.).

Pemrate nuHeliHBIE HEpaBEHCTBA, KBaJgpaTHBIE HEPABEHCTBA; W300pakaTh pEIICHUE
HEPABEHCTB HA YMCJIOBOW IIPSIMOM, 3allMCHIBATH PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemats cucTeMbl IMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAOIINE KBAJAPATHOE
HEPaBEHCTBO; M300pakaTh pPELIEHHE CUCTEMbl HEPaBEHCTB Ha YHCJIOBOM NPSMOM, 3alHCBHIBATh
pelieHue ¢ IOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN PA3IMYHBIX 3a7ad.

DyHKUUH

Pacno3HaBate (yHKUIUM M3y4eHHBIX BUAOB. II0Ka3bIBaTh CXeMaTHUYECKU PACIIONOKEHHUE HA
KOOPJMHATHOI TIockocTH rpadukoB GpyHkumii Buna: Y = kx,y =kx + b, ,y =ax? + bx +¢,y =x3,y



k . . .
= x,y= ~ B 3aBUCHMOCTH OT 3HAYCHHH KO3 (UIIMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKITHH.

Crpouth u M300paxaTb cXeMaTH4YeCKH TpauKd KBAJApaTHUYHBIX (YHKLIHH, OMHCHIBATH
CBOMCTBA KBaIpaTUUHBIX (PYHKIUI MO UX rpadukam.

Pacno3naBathk KBaJpaTu4Hyto QYHKIHIO TIO (popMysie, IPUBOIUTH IPUMEPHI KBaIPATUYHBIX
GyHKIMH U3 peanbHOM KU3HH, GU3UKH, TECOMETPHUH.

YucJ10BbIE M0CJI€10BATEIbHOCTH H NPOrPecCHu

PacniozHaBath apu(pMeTHUEeCKyl0 M I'€OMETPUUYECKYIO MPOrPECCUM MPHU Pa3HbIX crocodax
3a/1aHusl.

BbINOTHATE BBIMUCIEHHUS C HCIHOJB30BaHUMEM (GOpMYya N-r0 wWieHa apuPpMETHUECKON U
reOMETPUYECKOI MpOrpeccuii, CyMMBI IEPBBIX N WIEHOB (C OMOPOH Ha CIIPABOYHYIO HH(DOPMAITHIO).

Pemats 3amaun, cBsi3aHHBIE C YUCIIOBBIMU MOCJIEI0BATEIBHOCTSIMU, B TOM YHCIIE 33Ja4d U3
peanbHOM )KU3HU (C UCTIOJIB30BAHUEM KaIIbKYJIATOPA, HUPPOBBIX TEXHOIOTU).

OEJJEPAJIBHAAPABOYAS TPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS». 7-9
KJIACCBI
Ienn u3yyenus yueOHOro Kypca

OO6uwme nenu uzyyenus yueOHoro kypcea «I'eomerpus» npezacrasiers! B [IOOIT OOO. Ouu
3aKJII0YAl0TCA, MPEXKIE BCErO B TOM, YTO HAa YPOKax reOMETpUH OOydarOUIMHCs YYUTCS IPOBOAUTH
JIOKa3aTeJIbHbIE PACCYXACHUS, CTPOUTH JIOTMYECKHE YMO3AKIIIOUCHMs, [OKa3blBaTh MCTUHHBIC
YTBEPKACHUS U CTPOUTH KOHTPIIPUMEDPHI K JIOKHBIM, IPOBOJAUTH PACCYXKACHUSA «OT IIPOTUBHOTOY,
OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (POPMYIUPOBATH OOpaTHBIE yTBEpKIeHUI. B 00ydeHnn ymeHuro
pacCykaTh COCTOUT Ba)KHOE BOCIUTATEIBHOE 3HAYCHUE U3YUEHUS T€OMETPUH, IPUCYILEE UMEHHO
OTEYECTBEHHOW MAaTEeMaTUYECKOM LIKOJIE.

Bropo#l nenpro0 M3ydeHHss T€OMETPHUH SIBISETCS MCIIONIB30BAHME €€ KaK MHCTPYMEHTa IIpU
pELICHUN KaK MaTeMaTHYECKUX, TaK U IPAKTUYECKUX 3a]a4, BCTPEUYAIOIIUXCS B PEabHOU JKU3HHU.
OTOMY COOTBETCTBYET BTODAsi, BBIUMCIMTEIbHAS JIMHUSA B HM3Y4CHHHM TeOMETpuH B wIkone. s
TOrO0  YYWTENI0 PEKOMEHJYyeTCsi NOoA0MpaTh 3aJaud  I[PaKTUYECKOro  Xapakrepa U
paccMaTpUBaeMbIX TEM, Y4YUTh OOYYalOIUXCA CTPOMTh MATEMATUYECKHE MOJENIU pPeabHbIX
KU3HEHHBIX CUTYyallMi, INPOBOAUTH BBIYMCIICHHS M OLICHUBATh aJI€KBATHOCTb IIOJY4EHHOI'O
pesynbrata. KpaliHe BaXHO IOAYEPKUBATH CBS3W TIEOMETPUU C JAPYTUMHU IPEIMETAMH,
MOTHBUPOBATH HCIIOJIb30BATh OINPEIEICHUSI TEOMETPUIECKUX (DUTYp U TMOHATUH, JEMOHCTPHUPOBATD
IPUMEHEHHE MOJYYSHHBIX YMEHUH B (pU3MKe U TeXHUKE. DT CBsI3U HauboJjiee SpKO BUJHBI B TEMAX
«Bekrope»y, «Tpuronomerpuyeckue CcooTHOWEHUs», «Merox koopauHat» U  «Teopema
[Tudaropa.

MecTo y4eOHOro Kypca B y4eOHOM NJ1aHe

CormacHo y4yeOHOMY IIaHy B 7-9 kjaccax wu3ydaeTcss y4eOHbIH Kypc «['eomerpusy,
KOTOPBIN BKJIIOYAET CJIEAYIOIME OCHOBHBIC pa3elibl cojiepkanus: «I'eoMeTpudeckue GUrypsl u ux
cBOMcTBay, «/3MepeHue TeoMEeTPUYECKHX BEJIMUMH», a Takke «J(eKkapToBbl -KOOpAMHATHI Ha
II0CKOCTHY, «BexTope», «JIBrkenus miaockoctu» u «IIpeoOpazoBanus mogo0us».

Y4eOHbIH MIaH mpeaycMaTpuUBaeT U3y4YeHHE Te€OMETpHH Ha 0a30BOM ypoBHE, 2 y4eOHBIX
yaca B HEJIEN0,68 yueOHBIX YacOB B yUeOHOM TO/Ty, BCETO 3a TpH rojaa ooyuyenus —204 gaca.

COAEPXAHUE VYEBHOI'O KYPCA «'EOMETPUA» (110 TOJAM OBYUYEHN )
7 KJIACC

Havanenble monstus reomerpuu. Todka, mpsMas, OTpe3OK, Jyd. Yroia. Buasl yrios.
Beprukanbnbsle 1 cMexHbIE yribl. buccekrpuca yrna. Jlomanas, MHOroyronsHuk. IlapamnensHocTs
U TIEPIIEHIUKYISIPHOCTD MPSMBIX.



*CummMerpuunble  gurypsl. OCHOBHBIE CBOMCTBa oceBOil cuMmeTpuu™S. IIpuMepsl

CUMMETPHUHU B OKPY>KaIOILIEM MUDE.

*OCHOBHBIE TOCTPOSHUSI C TOMOILBIO LIUPKYJIS M TMHEHKU™ .

TpeyronsHuk. Beicota, Memuana, OuWCceKTpuca, HX CBOHCTBA. PaBHOOeApEeHHBI U
PaBHOCTOPOHHUI TPEYroJbHUKU. HepaBeHCTBO TpEeyrojbHUKA.

CpoiicTBa W TMpHU3HAKU paBHOOEOPEHHOrO TpeyrojibHUKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M MPHU3HAKK TapajuiebHBIX MpsAMbIX. CyMMa YIjioB TpeyrojibHuKa. BHeuinue
YTJIbI TPEYT OJIbHUKA.

[IpssMOyTOJIbHBIM TpeyroiabHUK. CBOWCTBO MEIHUAHBI MPSIMOYTOJIBHOTO TPEYroJbHUKA,
IpoBeACHHOW K  rumoreHyse. Ilpu3Hakum paBeHCTBa  NPAMOYTOJBHBIX  TPEYTOJIBHUKOB.
[IpsiMOYTOJIBHBIN TPEYroJbHUK C YyIioMm B 30°.

HepasenctBa B reoMeTpun: *HEpaBEHCTBO TPEYrOJbHUKA™, HEPABEHCTBO O JAJIMHE JIOMAHOM,
Teopema o 0oJIbIlIeM yriie U 60iblIeii cTopoHe TpeyroibHUKa. [leprneHuKysp u HaKJIOHHAS.

*T'eomeTpuueckoe MecTo Touek. * buccekTpuca yria u CepeAMHHBIA NEPHEHAMKYIAP K
OTPE3KY KaK F€OMETPUIECKHE MECTa TOYECK.

OkpyXHOCTb M Kpyr, XOpJa U JAuaMeTp, UX CBOMCTBa. B3auMHoe pacrosioxeHue
OKpPY>KHOCTH U npsimol. KacaTenbHas u cexymas Kk OKpyHOCTH. OKpy>KHOCTb, BIIMCAHHAS B YIOJI.
BrincanHas u onucaHHas OKpY>KHOCTH TPEYroJIbHUKA.

8 KJIACC

UYerelpéxyronsHuku. IlapamnenorpamM, ero mnpu3sHaku M CBOMCTBA. YacTHble ciydau
napajuiesiorpaMMoB  (ITPSIMOYT'OJIBHUK, pOMO, KBaapar), WX NPHU3HAKH M CBOWCTBa. Tpamenus,
paBHOOOKas Tpameuus, €€ cBolcTBa U npusHaku. [IpsmoyronbHas Tpanemnus.

*Meton yaBoeHust Meauansl. LleHTpansHas cummeTpus.

Teopema aneca u TeopemMa O MPONMOPIUOHANBHBIX OTpe3kax. CpeaHue JHMHUU
TpPEeYrojabHHUKa U Tpanenuu. LleHTp Macc TpeyroybHuKa.

[Monobue TpeyronbHUKOB, KOdPduimeHT nogodus. [Ipu3Haku mogoOus TPeyroibHUKOB™.
[Tpumenenne nogo0us NpH PeLLICHUH IPAKTUYECKUX 3a/1ad.

CpoiictBa miomaneii reomerpuueckux ¢uryp. @opmynsl Ui MJIOMaad TPEyrojbHHKA,
napasuienorpaMma, pom6a u tpanenuu. OTHOIIEHHE TUIOIAAe MoJ00HBIX GUryp.

Boruncnenue miomajeil TpeyroJbHUKOB U MHOIOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema Iudaropa. [Ipumenenne Teopemsl [ludaropa npu perieHnn NpaKTHYECKUX 3a1ad.

CuHyc, KOCHHYC, TaHI€HC OCTpPOro YIjla MpsIMOYTOJIbBHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKAECTBO. Tpuronomerpudeckue GyHkmun yrios B 30°, 45° u 60°.

BrnucanHbple M LIEHTpaJbHBIE YIUIBI, YIOJ MEXKIY KacaTelIbHOM M XOPIOH. YTIIBI MEXIY
XOpJaMH U CEKyHUIMMH. BriucaHHble M OMMCaHHbBIE YETHIPEXYrOJbHUKU. B3auMHOE pacnosioxeHue
IBYX OKpykHocTell. Kacanue okpyxHocTeil. O0uiye kacaTeabHble K JBYM OKPYXHOCTSM.

9 KJIACC

Cunyc, kocunyc, TaHreHc yrioB oT 0° mo 180°. OcHOBHOE TpPUTOHOMETPUYECKOE
TOXAecTBO. POPMYIIbI TPUBEICHHUS.

Pemenne TpeyrombHMKOB. Teopema KOCHMHYCOB M TeopemMa CHHYcCOB. Perienue
MPAaKTUYECKHX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMbI KOCHHYCOB U TE€OPEMBbI CUHYCOB.

*TIpeoOpazoBanue noaodus. Ilogo6ue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpoM3BEIEHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIHX,
TeopeMa O KBaJ[paTe KacaTelIbHON™.

Bekrop, anuHa (MOIyNnB) BEKTOpa, COHANpaBJIEHHbIE BEKTOPBI, MPOTHBOMOJIOXKHO

3 3nech u manee * * 0603HAYCHBI TEMBI, M3y4eHHEe KOTOPBIX MPOBOJUTCS B 03HAKOMUTEIHLHOM IIJIaHE.



HaIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalMM HaJ
BeKTOpamH. PasznoxeHue BekTopa MO JABYM HEKOJUIMHEAapHBbIM BekTopam. KoopauHaTel BekTOpa.
CkansipHO€ ITPOU3BEIEHNE BEKTOPOB, IPUMEHEHUE ISl HAXO0KEHUS IJIMH U YTJIOB.

JlekapToBbl KOOpPAMHATHI HA IUIOCKOCTH. *YpaBHEHHUS TMPSIMON* H OKPYXKHOCTH B
KOOpJMHATAaX, [IEPECEUEHNE OKPY>KHOCTEH U IPsIMBIX. MeTo1 KOOpAMHAT U €r0 IPUMEHEHHUE.

[IpaBunpHBIE MHOTOYTOJABHUKH. JlJIMHA OKpYKHOCTH. I'panycHas M paanaHHas Mepa yria,
BBIUMCJIEHHME JUIMH OyT OKpykHOCTeH. Ilnomanp kpyra, cektopa, CErMeHTa.

* JIBMOKEHHSI TIFIOCKOCTH M BHYTPEHHUE CUMMETpUH GUTYp (JIeMEHTapHbBIE MPECTaBICHUS).
[TapannensHslii nepenoc. IloBopot™.

TUIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTAThI OCBOEHHS ®EJIEPAJILHON PABOYEN
I[TPOI'PAMMBI KYPCA «'EOMETPUS» (ITO TOJAM OBYUYEHUN)

OcBoenne yueOHOTO Kypca «l'eomeTpusi» Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
JOJI’KHO OGGCHG‘II/IBaTB AOCTHUIKCHUC CIICAYIOIUX MPECAMETHBIX 06p330BaTeHLHBIX PE3YyJIbTATOB!

7 KJIACC

PacriozHaBath UM3yueHHBIE TeOMETpHYECKHE (UTYpBI, ONPEeAeNsiATh MUX B3aUMHOE
pacnosioxkeHue, U300paxkaTb reOMETpUUECKre (DUTYpHI; BBHIIOIHATH YEPTEKU IO YCIOBHUIO 3aJ1ayH.
N3mepsTh nuHEHHBIE U YIIOBBIE BEIWYMHBL. Pemiath 3a1auyu Ha BBIYUCICHUE JUIMH OTPE3KOB U
BEJINYUH YIJIOB.

Jenate TpyOyi0 OLIGHKY JIMHEWHBIX W YTJIOBBIX BEIUYHMH IPEAMETOB B PEalbHOW JKU3HHU,
pa3MepoB NPUPOAHBIX 00BEKTOB. Paznuyare pa3mMepsl 3TUX OOBEKTOB M0 MOPSIAKY BETUYUHBI.

Ctpouth 4epTe M K I€OMETPUUECKUM 3ajadyaM (C HCIOJb30BAaHUEM CMBICIOBOM OMOPHI:
HABOJISIIIIKME BOIPOCH! W/WIIK alNrOpUTMa y4eOHBIX JTEHCTBUI).

[Tonp30BaTbCcsi mNpHU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, MCIIOIb30BaTh NPU3HAKA U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB IPU PEUICHUH 3a/1a4.

[IpoBOOUTH TOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[lonb30BaThCA MNpHU3HAKAMHM PABEHCTBA MPSAMOYTOJBHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MEIHWaHbl, TMPOBEIAEHHOM K THUIOTEHY3€ NPSIMOYITOJbHOIO TPEYrOJbHUKA, B PELICHUU
reOMEeTPHUECKHX 3a/au (C UCIIOJIb30BAHUEM 3PUTENIbHOM HATJISIIHOCTH /WM BepOaJIbHOM OMOpHI).

OrnpenensTh NapauyieIbHOCTh MPSMBIX C TMOMOIIBIO YIJIOB, KOTOpbIE OOpa3yeT ¢ HUMHU
cekymas. OnpenensTe NapajiebHOCTh MPSMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSHHUI OT TOYEK
OJITHOM IIPSIMOM 10 TOYEK PYroM IpsIMOM.

Pemats 3a1aumn Ha kietyaTtoi Oymare.

[IpoBouTh BBIYKCICHUST W HAXOJIUTh YHUCJIOBbIE W OYKBEHHBIC 3HAYCHHS YIJIOB B
F€OMETPUUYECKHUX 3a7a4ax C MCIOJIb30BAHMEM CYMMBbI YIJIOB TPEYTOJIbHUKOB M MHOTOYTOJIbHUKOB,
CBOMCTB yTJIOB, 00pa30BaHHBIX MPHU MEPECEUCHHUH JIBYX IMapaJuIeNIbHBIX MPAMBIX CeKyleu. Pemarts
MPaKTUYECKUE 337]a4l Ha HAXO0XKICHHE YTJIOB.

HmeTh nipeacTaBieHre 0 NOHATHE T€OMETPUUECKOTO MECTA TOUEK.

@opMyNnHpOBaTh OMPEACICHHUS] OKPYKHOCTH M Kpyra, XOpAbl U JIUAMETpa OKPY>KHOCTH,
MOJIb30BAThCS UX CBOMCTBAMU. Y METh PUMEHSTH 3T CBOMCTBA MPU PELICHUH 3a]1a4.

OpueHTUPOBATHCS B TMOHATUAX: OINHMCAHHAS OKOJIO TPEYroJIbHUKA OKPYXHOCTb, LIEHTP
OMHUCaHHOW OKpyxkHOCTU. OnepupoBaTh Ha 0a30BOM ypoBHE (aKTaMH O TOM, YTO OUCCEKTPHUCHI
YIJIOB TPEYTOJIBHHUKA NIEPECEKAIOTCSA B OJJHOM TOYKE, U O TOM, YTO CEPEIUHHBIE MEPIIEHAUKYISAPBI K
CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

OpueHTHpOBaTbCS B TOHATHSIX W ONEpUpPOBaTh Ha 0a30BOM YypOBHE: KacaTelbHas K
OKpPY>KHOCTH, T€OpeMa O MEePNEHAUKYIIPHOCTH KacaTeIbHOM M pajanyca, MPOBEIEHHOTO K TOYKE
KacaHusl.

HNmeTp mpeacTaBlieHUE O MPOCTEUIINX T€OMETPUUYECKUX HEPABEHCTBAX, MX MPAKTUYECKOM
CMBICJIE.



HpOBOI[I/ITL OCHOBHBIC TCOMECTPHUYCCKUC TOCTPOCHHA C TIOMOLIIBIO NUPKYJIIA U JIMHEWKH.

8 KJIACC

Pacno3HaBaTh OCHOBHbBIE BHJbI YETBIPEXYTOJIBHUKOB, UX 3JEMEHTHI, MOJb30BATHCA HX
CBOWCTBaMH IPH PEUICHUN T€OMETPHUUECKUX 3a/1ad.

OpueHTHPOBATHCS B MOHATHH — TOUKH IepeceueHms] MEeJMaH TpeyrojbHHUKa (LIEHTpa Macc) B
pellIeHNH 3a/1ad.

Brnaners moHATHEM cpenHEH JMHUU TPEYTOJIbHUKA M Tpalelyy, NPUMEHATh X CBOWCTBA
NIPU pENICHUH TPOCTEHIINX TeOMEeTpUUecKuX 3amad. Mimers mpencraBnenne o Teopeme dareca u
TeopeMe O MPONOPLHUOHAIBHBIX OTpPe3KaxX, MPUMEHATh MX JAJIs PELIeHUs MpaKkTHYeCKUX 3amad (c
OTIOPOM Ha 3PUTENIbHYIO HAIJIITHOCTh).

[IpuMeHATh NpU3HAKK 1OA00US TPEYrOJIbHUKOB B PELICHUU HECIO0XKHBIX I€OMETPUUYECKUX
3aad.

[onw3oBatbest Teopemoit [udaropa asns perieHuss TeOMETPUYECKUX M MPAKTUYECKUX 3a/1a4.

Bnamers moOHATHAMH CHHYCa, KOCHHYCa H TaHTEHCAa OCTPOTO VyIjia MPSMOYTOJIHHOTO
TpeyroipHuka. Ilonb30BaThCs ATUMU MOHATUSAMHU IS PELICHHUA MPAKTHYECKUX 3a1ad (mpu
HEOOXOIUMOCTH C OMOPOH Ha aJTOPUTM MPABUJIIA).

Bbruncnare (pa3nuuHbIMU crioco6aMu) (C oropoii Ha CIPaBOYHYIO HH(POPMALIMIO) IUIOMIAb
TPEYroJIbHUKA U TUIOIIAJN MHOTOYTOJIBHBIX (PUTYp (MOIB3YACH, TJIe HEOOXOIUMO, KaJTIbKYIISITOPOM).
[TpuMeHsTh NOTyYeHHbIE YMEHUS B IPAKTHYECKUX 3a]1auax.

Bnaners NOHATHSAMM BIMCAaHHOTO M LEHTPAJbHOTO YIJa, HCIOJIB30BaTh TEOPEMBI O
BITMCAHHBIX YIJIaX, yrilaX MEeXAY XOpAaMu (CeKYyIIMMHU) U yIiie MeX1y KacaTelbHOU U XOpAoi npu
pELIEHUH IPOCTEUIINX N'€OMETPUUYECKHX 3a/1ad.

Brnanerr MOHSATHEM ONMUCAHHOTO YETHIPEXYrOJbHHMKA, MPUMEHSATH CBOWCTBA OMKUCAHHOTO
4eThIPEXYroJbHUKA MTPH PEILIEHUH IPOCTEHIINX 3aa4.

[IpuMeHATh MONy4YEeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTHYECKHE MOAETH s
3aJa4 peajbHOM KU3HU U NPOBOJAUTH COOTBETCTBYIOIME BBIYHUCIICHUS C IPUMEHEHUEM MOA00Ms U
TPUTOHOMETPHH (TIOJIB3YSChH, T/I€ HEOOXOIMMO, KAIBKYISTOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMU OCTPBIX YTJIOB, HAXOAUTH C UX IMOMOIIBIO Pa3IMYHbIC
3JIEMEHTBl MPSIMOYIOJbHOTO TPEYroJbHUKA («pEIleHUE MPSIMOYIOJbHBIX TPEYrOJIbHUKOBY).
HaxonuTs (¢ moMOIIbIO KabKYJISATOPA) JJIMHBL M YIIIBI JIJIs1 HE TAOJMYHBIX 3HAYCHHA.

[lonp3oBatbes (hopMynamMu MPHUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUECKUM TOXKIECTBOM
IUIE HAaXOXJICHUS COOTHOUICHWH MEXIy TPUTOHOMETPUYECKHMMH BEIMYMHAMHU (C OMOpOd Ha
CIPaBOYHYIO HH(OPMALIUIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISI HAXOXIEHUS PA3JIMYHBIX AIIEMEHTOB
TPEYrojibHUKa («peUIeHHe TPEeyroJbHUKOBY»), MPUMEHATh UX IPU pEIIEHUH MPOCTEHIINX
TeOMETPUIECKUX 3a]1ad.

Brnaners monsaTusMu npeoOpa3oBaHUs MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB IMOJIOOHBIX
¢uryp. Ilomp30BaThcst CBOMCTBAMHU MOAOOHS MPOU3BOJIBHBIX (DUTYP, YMETh BBIYHCIATH JUIMHBI U
HaXOJUTh YIJbl Yy MOJOOHBIX (uryp (mo anroputMmy ydeOHbIX AeiicTBuil). IlpumensTs cBoiicTBa
no100us B MPaKTUIECKHUX 3a7adax. YMETh MPUBOAUTH IPUMEPHI TIOAOOHBIX (PUTYp B OKpYIKArOIIeM
MHUpE.

[lons30BaTbesi TeopemMaMu (IO BH3YaJIbHOH OMOpE) O MPOW3BEIECHHH OTPE3KOB XOPH, O
MIPOM3BECHNUHN OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[lonb30BaThcs BEKTOpamH, IOHUMAaThb WX TE€OMETPUYECKUH U (QU3NYECKUH CMBICIH,
OPUMEHSATh WX B pPEIIEHUM T€OMETPUUECKUX W (U3MYECKUX 3a1ad. [IpuMeHATh CKalaspHOe
MPOM3BEACHNE BEKTOPOB ISl HAXOXKICHUS JITMH U YTJIOB.

[lonp30BaTbcss METONOM KOOPAMHAT Ha IUIOCKOCTH, TPUMEHSTh €ro B pPELICHUU



F€OMETPUUYECKUX U ITPAKTUYECKUX 3a/a4.

Bragers MOHATHSAMHM NPaBUIBHOTO MHOTOYIOJIBHHWKA, JJIMHBI OKPYKHOCTH, JUIMHBI JTyTH
OKPYKHOCTH M PaJUaHHOM MEPBI yIJ1a, YMETh BBIUUCIATH ILIOMAAL KPyra U €ro yactei (¢ onopomn
Ha clpaBo4HYyI0 HH(opMaiuio). [IpuMeHsTh noayYeHHble YMEHUS B IPAKTHUECKUX 3aaydax.

Haxonute ocu (MM LEHTPBI) CUMMETPUH (GUrYp, NPUMEHSTH JBUKECHUS IJIOCKOCTH B
MIPOCTEUIINX CITydasix.

IIpuMeHATh NOJIy4eHHBIC 3HAHWS HA IIPAKTUKE — CTPOUTH MATEMaTHUYECKHE MOJEIU I
3aja4 peajbHOM XKHU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS C IPUMEHEHHEM OJ00Us U
TPUTOHOMETPUUYECKUX (QYHKIUH (ITOTB3YSICH, I/1e HEOOXO0IUMO, KAJIBKYIIITOPOM).

OEJEPAJIBHAS PABOYASA IIPOI'PAMMAYYEBHOI'O KYPCA «BEPOATHOCTD "
CTATUCTHUKA» 7-9 KJIACCBI

esn n3yvyeHusi yueOHOro Kypca

B coBpemeHHOM M(PPOBOM MHUpE BEPOSITHOCTH M CTATUCTHKA MPUOOPETAIOT BCE OOJIBITYIO
3HaYMMOCTbh, KaK C TOYKH 3PEHHUS NPAKTUUYECKUX NPHIOKEHHUH, TaK M MX POJIM B 0Opa30BaHUM.
Kaxxnip1il yenoBek NOCTOSSHHO MPUHUMAET PEIICHUs] HA OCHOBE UMEIOLMXCS Y HETO JaHHBIX. A 1
O00OCHOBAaHHOTO TPHUHSATHS pEIICHUS B YCIOBHAX HEIOCTaTKa WIM U30BITKA HWHPOpPMALUU
HEOOXOMMO B TOM UYHCJIE€ XOpOUIO CHOPMUPOBAHHOE BEPOATHOCTHOE U CTATUCTHYECKOE
MbIIUIeHHE. IMEHHO MOATOMY OCTpPO BCTalla HEOOXOAMMOCTH CPOPMHUPOBATH y OOYUAIOMIUXCS, B
ToM uyucie oOydaromuxcs ¢ 3IIP, ¢yHkuMOHaNbHYIO TPaMOTHOCTh, BKIJIIOUAIONIyI0 B cels B
KauecTBE HEOTHEMJIEMOM COCTABJISIONIEN yMEHHE BOCHPUHMMATh M KPUTHUYECKH aHAIM3UPOBATH
nH(pOpMalIMIo, TPEACTABICHHYI0O B pa3lUYHbIX (opMax, MOHMMATh BEPOSTHOCTHBIA XapakTep
MHOTHX PpEaJbHBIX IPOLECCOB M 3aBUCHMOCTEH, NPOU3BOAMTH IPOCTEUIINE BEPOSTHOCTHBIC
pacuéTbl. 3HAKOMCTBO C OCHOBHBIMU MPUHIMIIAMHU cOOpa, aHadM3a U MPECTABICHUS JaHHBIX H3
pa3MYHBIX cdep KU3HU OOIIecTBa M TOCydapcTBa MPHOOMIAeT O0YJaIOUIMXCs K OOIIECTBEHHBIM
HMHTEpECaM.

B cTpykType nporpamMmmbl yueOHOTO Kypca «BeposiTHOCTh M CTaTUCTHKA» OCHOBHOM IIKOJIBI
BBIZICJICHBI CIEAYIOIINE COJepKaTelbHO-MeToanueckue JauHuM: «lIpeacraBieHue NOaHHBIX U
onucarebHasi CTATUCTUKA»; «BeposTHOCTEY; «D1eMeHThl KOMOMHATOPUKNY; «BBeaeHune B Teopuio
rpacdoB.

Copepxanune nuHuu «lIperncraBneHue AaHHBIX M OMNMCATENIbHAs CTATUCTHUKA» CILY)KUT
OCHOBOHM Ui ()OPMHPOBAHUS HABBIKOB pabOThl ¢ MH(OpMAIMEH: OT YTEHUS U HMHTEPIpETALUH
nH(pOopMalnu, IPeICTaBICHHON B TaOIUIAX, Ha [UarpaMMax U rpadukax 1o coopa, mpeacTaBieHuUs
U aHaJu3a JaHHBIX C UCIOJB30BAHUEM CTATHCTUYECKUX XAPAKTEPUCTUK CPEJHUX U PACCEHBAHMS.
Paboras ¢ nannbiMu, oOyuatomuecst ¢ 3IIP yuarcs cuuThIBaTH M MHTEPIPETHPOBATH JAHHBIE,
BBIJIBUTaTh, APryMEHTUPOBaTh W KPUTUKOBATh MPOCTEUIINE THUIOTE3bl, Pa3MBIIUIATh HaJ
(dakTopaMy, BBI3BIBAIOIIMMU W3MEHUMBOCTb, W OLICHHBATh HUX BIIMSHHE Ha paccMaTpUBAaeMble
BEJIMYMHBI U ITPOLIECCHI.

NHTynTHBHOE  TpEACTaBI€HHME O  CIY4allHOM  WM3MEHYHMBOCTH,  HMCCJIEIOBaHUE
3aKOHOMEPHOCTEH U TEHJICHLMM CTAHOBUTCS MOTHBUPYIOLIEH OCHOBOW Uil HU3Y4YEHUS TEOPUU
BeposiTHOCTEH. bosbioe 3Hauenue st odyuarommxcs ¢ 3[1P 3aeck nMEIOT mpakTHYeCKue 3a/1aHus,
B YACTHOCTH OIIBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMHU.

[ToHsiTHE BEPOSITHOCTH BBOJUTCA KaK Mepa NPaBAONOAoOus ciaydaiHOTOo coObiTus. [lpu
u3yuyeHun Kypca oOydatonmmecs c¢ 3IIP 3HakoMATCS ¢ MNPOCTEHIIMMHM METONAaMHU BBIUMCIICHUS
BEPOSITHOCTEN B CIy4YalMHBIX JKCIIEPUMEHTAaX C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU HCXOJAMH,
BEPOSTHOCTHBIMH 3aKOHAMHU, IO3BOJISIONIMMHU CTaBUTh M pelIaTh Oosiee CIOoXKHBbIE 3agaun. B Kypc
BXOJISIT HAYAJIbHBIE MPEJICTABICHUS O CIIyYalHBIX BEJIMYMHAX U UX YHCIOBBIX XapaKTEPUCTUKAX.

Takxke B paMKax 3TOro Kypca OCYLIECTBISIETCS 3HAKOMCTBO oOydarommxcs ¢ 3IIP ¢
MHOXXECTBAMHU M OCHOBHBIMHM OIE€palUsIMA HaJ MHOXXECTBAMHU, pPAaCCMaTPUBAIOTCS IMPUMEPHI
IIPUMEHEHHU /Uil pEelIeHMs 3ajad, a TaKKe UCIIOJIb30BAHMS B JPYIMX MAaTEMaTUYECKUX Kypcax U



y‘-IC6HBIX npeamMeTax.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

B 7-9 knaccax uzyuaercsa kypc «BeposTHOCTh U CTaTUCTHKA», B KOTOPBIM BXOJAT pa3ielibl:
«IIpencraBneHre JaHHBIX ©  OMUCATelbHAs CTATUCTUKA»; «BeposTHOCTBY; «DJIEeMEHTHI
KOMOMHATOPHUKNY; «BBeaeHue B TEOpUIO TpadoBy.

Ha w3ydenne gaHHOTO Kypca OTBOIUT | ydeOHBIH Yac B HEJCNIO B TCUCHUE KaXIOTO Toja
o0yuenus, Bcero 102 yueOHbIX yaca.

COJEP)KAHUE YYEBHOI'O KYPCA «BEPOSITHOCTb M CTATUCTHUKA (ITO TOJAM
OBYUYEHNS)

7 KJIACC

[IpencraBieHue faHHBIX B BUJE TAOJIHII, TUarpaMm, rpauKkoB. 3am0JIHEHUE Ta0IHI], YTEHHE
U TIOCTPOEHUE TUarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) U KPYroBbIX). UTeHHE rpaduKOB pearbHbIX
npoueccoB. M3Bneuenne uHGoOpMaIMKM U3 AUMArpamMMm M TaOJIHIl, UCIIOJIB30BaHUE U MHTEPIpETaIUs]
TaHHBIX.

OnucarenpHas CTaTUCTHKA: cpefHee apudMeThyeckoe, MeAuaHa, pa3Max, HauOoJjbliee U
HaUMEHBIIIee 3HaUeHU HaObopa YHCIOBBIX NaHHBIX. [[puMepsl CrydaitHON N3MEHYHBOCTH.

*CayualiHbIN SKCTIEpUMEHT (OIBIT) W clydaiiHoe coObiTHe. BeposiTHOCTh M yacToTa. Poib
MaJOBEPOSITHBIX U TMPAKTUYECKU TOCTOBEPHBIX COOBITHII B MpUpoAe U B obOmiecTBe. MoHeTa U
UrpanbHas KOCTh B TEOPUH BEPOSATHOCTEH*?,

*T'pad, Bepumna, pedpo. Crenens BepmuHbl. Yncno pédep u cymmapHasi CTENIeHb BEpIIKH.
[Ipencrasnenue o csizHoctu rpada. Lenn u nuxiel. [Tyt B rpadax. O6xox rpada (3inepoB myTh).
[IpencraBienre 06 opueHTHPOBaHHOM rpade. Pemenue 3a1a4 ¢ momoiisio rpados™.

8 KJIACC

[IpencraBneHue NaHHBIX B BUE TaOJHII, AUarpaMMm, TpaduKoB.

MHOXecTBO, 3JIE€MEHT MHOXECTBa, NOJAMHOXecTBO. Omnepalnuud HaJ MHOXKECTBAMU:
oObeIMHEeHHe, TepecedeHue, gomnoidHeHue. CBoiicTBa  omepanuii  Hajg  MHOXECTBAMU:
NepeMecTUTeIbHOe,  CcOoYeTaTeldbHOe,  pachpelenuTesabHoe,  BKIOYeHHs.  Mcmonp3oBaHue
rpauuecKoro MpeACTaBICHUS MHOXECTB JUI ONMUCAHUS PEAJbHBIX MPOLECCOB U SBJICHUH, MPHU
pEILIeHNH 3aa4.

*M3mepeHne pacceumBaHus JaHHBIX. Jlucrepcuss M CTaHAAPTHOE OTKIOHEHHWE YHMCIIOBBIX
HabopoB. JlnarpaMma paccenBaHus ™.

OnemeHTapHble CcOOBITUSL ciaydaiiHOoro onbita. CiydaiiHele coObiTus. BepostHOCTH
coOpITui. ONBITBH C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUAMH. CiydaitHblii BBIOOp. CBS3h
MEXJy MaJlOBEPOATHBIMU U TPAKTHUYECKU JIOCTOBEPHBIMU COOBITMSAMHU B MPUPOJE, OOIIECTBE U
HayKe.

*JlepeBo. CBolicTBa A€peBbEB: €UHCTBEHHOCTh IIYTH, CYIIIECTBOBAHNUE BUCAYEH BEPILINHBI,
CBSI3b MEXK/Y YHCIIOM BepIIUH U unciaoM pédep. [IpaBuno ymHoxkenus. Pemenue 3a1ad ¢ moMouibpo
rpados.

[TpotuBomnonoxubie coobiTHs. narpamma Diinepa. OObeIMHEHNE U TIEpeceUeHUEe COOBITHH.
HecoBmecTHble coObiTusi. Dopmyra CIOXKEHHs BEPOSTHOCTEH. YCIOBHash BEpOSTHOCTH. [IpaBuio
ymHOKeHus. HesaBucumble coObiTus. [IpeacraBneHue skcrnepuMeHTa B BUe JepeBa. PemieHue
3a/1a4 Ha HaXOXJIECHHE BEPOSTHOCTEH C MOMOILBIO JEpeBa CIy4yailHOrO 3KCHEPUMEHTA, Juarpamm
Ditnepa™.

4 351ech 1 manee * * 0603HAYEHBI TEMBI, M3yUeHHE KOTOPHIX MPOBOUTCS B 03HAKOMHUTENLHOM IIIAHE.



9 KJIACC

[IpencraBienue naHHBIX B BUAE TaONuWIl, AUarpaMm, rpadyuKoOB, MHTEPIIPETAIUS JTaHHBIX.
UreHue u mOCTpoeHue TabuIl, AuarpamMm, TpadUKoB MO PEaTbHBIM JTaHHBIM.

[TepectanoBku u dakropuan. Coueranuss U yucio coderanuii. *Tpeyronpauk [lackams™.
Pemenue 3a1a4 ¢ UCMONIB30BaHHEM KOMOMHATOPUKH.

*T"'eomerpuueckas BeposiTHOCThb. CiydallHbIH BBIOOP TOYKM U3 (DUTYpPHI Ha TUIOCKOCTH, W3
OTpe3Ka U U3 IyT'd OKPYKHOCTH™.

UcnbiTanue. Ycnex u Heyaada. Cepust HCTIBITAaHUN 10 TiepBoro ycrnexa. Cepusi UCIIbITAHUI
bepuymiu. BepositHocTH coObITHII B cepun uctibITannii bepuysm.

CinyyaliHasi BeIMYMHA W pPaclpelesieHUe BEpOATHOCTEH. MaTeMaTudeckoe OXKUIaHHE U
aucnepcus. Ilpumepsl MaTeMaTHUECKOTO OXKUAAHMS KaK TEOPETHYECKOI'O CPEIHEro 3HAYCHUS
BEJIMYMHBL. MaTeMaTH4ecKoe OXHUAAHUE U JHUCHEPCHs CIy4alHOW BEJIIMYMHBI «YUCIO YCIIEXOB B
cepuu UcIbITaHui bepHymm».

[Tonsitue o 3akoHe OOIBIIMX Yncel. M3aMepeHne BepOATHOCTEH C MOMOIIBIO 4acToT. Ponb u
3HAa4YeHHE 3aKOHA OOJIBIINX YHCEN B IPUPOJAE U OOIIECTBE.

TUIAHVUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHHS ®EJIEPAJIbHON PABOYEN
ITPOI'PAMMBI KYPCA «BEPOATHOCTDb 1 CTATUCTHUKA» (110 TOJAM OBYUEHW )

[IpenMeTrHble pe3ynbTaThl OCBOEHMsI Kypca «BeposiTHOCTh M CTaTUCTHKa» B 7-9 kiaccax
XapaKTEPU3YIOTCS CAEAYIOIIMMH YMEHUSMHU.

7 KJIACC

Yurate uHOpMAIMIO, TMPEACTAaBICHHYIO B TabmuIax, Ha AuarpamMmax; HpeICTaBISTh
JaHHBIE B BHUJE TAOJMIl, CTPOWUTH JHATPAMMBI (CTOJIOMKOBBIC (CTOJIOYATHIE) W KPYroBBIC) IIO
MaccHBaM 3HAYeHHH (C UCTIOIB30BAaHUEM 3PUTEIHHON HATIISTHOCTH W/UIU BEpOaIbHON OMOPHI).

OnucelBaTh M HHTEPIPETUPOBATh peajbHbIE YHUCIOBbIE JaHHBIC, IPEACTABICHHBIE B
Tabnuiax, Ha AuarpaMmmax, rpadukax.

OpueHTHpOBaTbCS B MOHATHSAX M ONEPUPOBATh MMM Ha 0a30BOM YpOBHE: CpeaHee
apudmernyeckoe, MeuaHa, HauOOJbIlIee U HANMEHbIIIEE 3HAUCHHS, pPa3Max.

HNmets mpencraBieHWe O CIyd9alHOW HM3MEHYMBOCTH Ha MpHUMEpax IeH, (U3NIECKUX
BEJIMYMH, aHTPOIIOMETPUUYECKUX TaHHBIX; UMETH NIPEACTABIECHUE O CTATUCTUYECKON yCTONUYNBOCTH.

8 KJIACC

N3Bnekath 1 mpeoOpa3oBbiBaTh HHOOPMAIIUIO, IIPEICTABICHHYIO B BUJIE Ta0JIHUII, THATPaAMM,
rpauKOB; MPEICTABIATE NaHHBIE B BUJIE TAOJIUI], UarpaMM, rpaduKoB.

OnwuchiBaTh IMOCIE COBMECTHOTO aHajW3a JaHHbIE C IIOMOIIBIO CTATHCTHYCCKUX
MoKa3aTeseil: CpelHUX 3HAauYeHWW W Mep paccewBaHus (pa3Max, AHUCIEPCUS U CTaHAAPTHOE
OTKJIOHCHHE).

HaxonuTh 9acTOTHI YMCIIOBBIX 3HAYSHHUI U YaCTOTHI COOBITHIA, B TOM YHUCIIE TIO pe3yiIbTaTaM
U3MEpeHnH W HaOM0JeHUH (C HCHOJIB30BAHUEM 3PUTEIBHOM HATJSAHOCTH W/WIM BepOaslbHOU
OTIOpBI).

HaxonuTh BepoATHOCTH CIy4alHBIX COOBITUH B OIBITAX, 3HAsl BEPOSATHOCTH 3JIEMEHTAPHBIX
COOBITHIf, B TOM 4YHCJE B OINBITaX C PABHOBO3MOXXHBIMH D3JEMEHTApPHBIMH COOBITHAMHU (C
MCTOJIb30BAaHUEM 3PUTENLHON HATJISTHOCTH /WK BepOaJIbHON OIOPHI).

Nmetp mpexpcraBieHne O TpapUUECKUX MOJEIAX: JEPEBO CIYyYaHOTO JKCIEPHMEHTA,
AMarpaMMbl Diiepa, YicIoBasi mpsimMasi.

OnepupoBath MOHATHAMH Ha 0Aa30BOM YPOBHE: MHOXECTBO, TOAMHOYKECTBO; BBITOIHSITH
OIepaliy HaJ MHOXXECTBaMU: 0ObEMHEHHE, NTepeceUeHre, TOMOIHEHUE; TePEUNCIIATh HIEMEHThI
MHOXECTB; TPUMEHSITh CBOMCTBa MHOXKECTB (C UCTIOIF30BaHUEM BH3YaJIbHOW OTIOPHI).



Nmets mpexacraBieHne o rpaduyeckoM MpeCTaBICHHE MHOXKECTB U CBSI3eH MEXIy HUMHU
JUIsL OTHMCAaHUs TPOLECCOB U SBJIEHUH, B TOM YHWCJE MPH PELIEHUH 3a/1ad U3 APYTruX yueOHBIX
IIPEAMETOB U KypCOB.

9 KJIACC

W3Bnekats u mpeoOpa3oBbIBaTh HH(DOPMAIIHIO, IPECTABICHHYIO B PA3IMYHBIX UCTOYHHUKAX
B B/ TaOJHII, AUarpamMmm, rpauKoB; MPEACTABIIATh TaHHBIE B BUJE TaOUII, JHarpamMm, rpadukoB.

Pemate mpocteifiue 3amaud  OpraHU30BaHHBIM MMEpeOOpOM BapHAaHTOB, a TaKXke C
UCIOJIb30BaHNEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Nmets mpencraBneHue 00 OMUCATENBHBIX XapaKTEPUCTHKAX JUISI MACCHBOB YHCIOBBIX
JAHHBIX, B TOM YHCJIE CPEHUE 3HAYEHUS U MEPBI PACCEUBAHMA.

HaxoauTh 4acToThl 3HAYEHHI U 4aCTOTHI COOBITHSI, B TOM YHCJE MONB3YSICh PE3ylIbTaTaMu
MPOBEAEHHBIX U3MEPECHHUI U HAOIIOICHUH (C OMOPOH Ha CIIPABOYHYIO HH(POPMALIHIO).

HaxoauTh BepoATHOCTH CIydalHBIX COOBITHI B M3YYECHHBIX OMBITAX, B TOM YHCIIE B OMBITaX
C PaBHOBO3MOJKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMH, B CEPUSAX HMCIBITAHUN JO TIEPBOTO yclexa, B
cepusix UCHbITaHUN bepHyun.

NMmeTts peAcTaBiieHUE O CIIy4allHOM BEJIMYMHE U O paclpeIeICHUU BEPOSATHOCTE.

HNmeTs mpencraBieHre O 3aKOHE OOJBIIMX YHMCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
CJIy4aiiHO}M U3MEHYHMBOCTH U O POJIM 3aKOHA OOJIBIIKX YUCEN B IPUPOJIE U OOLIECTBE.



VIl. TemaTruyeckoe njiaHUpPOBaHHE

5 kmace (170 gacoB)

Ha3Banue
pa3aeJia (TemMbl)
Kypca (4uciao

OcHoBHoOe cofepkaHue

OcHoBHbBIE BHUBbI 1¢ATCJIBHOCTH oﬁyqammnxm

4acoB)
HartypanabHble JecatnuHas cucreMa cuucieHus. Pan HaTypalbHbIX uucel. UuTaTh, 3amnMcbiBaTh, CPAaBHUBATH HATypajbHbIC YHCIA;
uncha. JleiicrBusi ¢ |Hatypansnbiii psa. Yucno 0. HarypanpHele uyucna Ha|y4acTBOBAaTb B O0CYXKIAEHMH CIHOCO00OB  YIIOPSIOYMBAHUSA
HATYPaJbHBIMU KOOP-AMHATHON IIPSIMOM. CpaBHenue, OKPYIJICHUE UHUCEIL.
yHucJIaAMI HATYPAJIbHBIX YUCEIL. MN300paxxkaThb KOOPJMHATHYIO IMPSAMYK, OTMe4YaTh 4YHCIA

(43 9)

Apudmernueckue AEHCTBHS € HaTypalbHBIMH UHCIAMH.
CpolicTBa HyJs IpPU CIOXKEHMM M -YMHOXXCHHMH, CBOMCTBA
€OVMHMLIBI  1pu  yMHOXeHuu.  IlepemecturensHoe u
COUETATEIbHOE  CBOICTBAa  CJOXKEHUS U YMHOXKEHUS,

*pacpeieuTeIbHOE CBOHCTBO YMHOKEHUA™* 4,

*JlemuTenn ©W KpaTHBIE™ 4dHCTA, pa3joKEHHWE 4YHClIa Ha
MHOXxuUTenu. [lenenue c¢ ocratkom. IIpocTble UM cocTaBHBIE
yucna. *[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9*.

Crenens ¢ HATYpaJIbHBIM MTOKa3aTEIEM.

YucnoBble BbIpaXeHUs ; TOPSI0K JEHCTBUH.

Penrenne TeKCTOBBIX 3a/1a4 Ha Bce apu(MeTHueckue AeUCTBus,
Ha IBUKEHUE U MOKYIIKH.

TOYKaMU Ha KOOPAUHATHOM IpPSMOM, HAXOAMTH KOOPAUHATHI
TOYKH.

HccaenoBarh cBoOiicTBa HaTypajlpHOro psja, yucen 0 u 1 npu
CJIO)KCHUH U YMHOKCHHUU.

Hcnonb30BaTh NPaBUIO OKPYIJICHUS HATYPAJIbHBIX YUCEN IIPU
HE00XO0AUMOCTH C OIOPOIl Ha AITOPUTM MpaBUIIA.

BeinoHaTs, apugmernyeckue AEMCTBUA C HATypaabHBIMHU
YKMCJIAMU, BBIYMC/ASATH 3HAYCHUS 4YHCIOBBIX BBIPAXKCHHH CO
cKoOKaMu 1 6e3 CKOOOK.

3anuchIBaTh IPOU3BEICHUE B BUJE CTECIICHU, YUTATh CTEIICHH,
HCNO/Ib30BATh TEPMHHOJIOTHIO (OCHOBaHME, MOKA3aTellb),
BBIYMCJIATH 3HAYEHUs] CTENEeHeH INpu HEOOXOJUMOCTH C
BHU3yaJIbHOM ONOPOH.

BbINOJHATL NPUKUAKY M ONEHKY 3HAaYCHUH YHMCIOBBIX
BBIDAKCHUM, NMpeAJaraTb M NPUMEHSTh NPUEMBI NMPOBEPKHU
BBIYVCIICHUM.

Vcnonp30BaTh MNpH  BBIYUCICHUSAX MepeMeCcTUTEIbHOe U
COoYeTATEJbHOE  CBOMCTBA  CIOKEHMS M YMHOKCHUS,
*pacnpeaeJnTe/bHOE CBOIICTBO YMHOKeHUsT™; HOpMYyIUPOBAThH
W [pPUMEHATh  IIPaBUJIa  NPeodpa3oBaHUsI  YHUCJIOBBIX
BBIPa’KEHUH HA OCHOBE CBOMCTB apH(PMETHYECKHX AeHCTBUM




MpH HeOOXOAUMOCTH € HANIPABJISIIOLIEH MOMOIIBIO.
@opmyIupoBaTh oONpedeaeHHus] JeIuTeNs M KpaTHoOro (c
OIOPOI Ha AJITOPUTM NPaBUiIa), HA3BIBATD JICJIUTEIN U KPaTHbIE
YHCTa;  Pacmo3HABATBIPOCTHIE M COCTaBHBIE  YHCIIA;
(hopmMy IMpoBaTh M NMPUMEHATHIPU3HAKM JCIUMOCTH Ha 2, 3,
5, 9, 10, (c omopoil Ha aiaropuT™M MpaBuUiia); MPHMEHSATH
AJITOPUTM  PA3IOKEHUSI YUCIA Ha TMPOCTbIE MHOMXHTENH;
HAXOAUTH OCTATKU OT JI€JICHUS M HEIIOJIHOE YaCTHOE.
Pacno3HaBaTh WCTUHHBIE M JIOXKHBIE BBICKA3bIBAHUS O
HaTypaJbHbIX YHMCIIaX, MPUBOIAUTH MPUMeEPBI U KOHTPIPUMEDSI,
CTPOMTHh BBICKA3bIBAaHMSI W OTPHULAHUS BBICKA3BIBAHUHN O
CBOMCTBaX HaTypaJbHBIX YUCEJ C OOPOM Ha oOpasell.

PemiaTh TEKCTOBBIE 337audl  apUPMETUYECKHM CIIOCOOOM,
HCMO/Ib30BATh 3aBHCHMOCTH MEXIY BEJIWYMHAMHU (CKOPOCTb,
BpeMsi, pacCTOSHUE; IIEHA, KOJMYECTBO, CTOMMOCTh M Jp.) IMpH
HEOOXOAMMOCTH C HCIOJIb30BAaHUEM CIIPABOYHON HMH(pOPMAIUN:
AHAJIM3UPOBATH TEKCT 3a]a4u, NmepedopMyJMpOBaTh YCIOBUE,
U3BJIEKATH HE0OX01UMbIe JTAHHBIE, yCTaHABJIMBATh
3aBUCUMOCTH MCKAY BCIIMYMHAMU IIPpH HGO6XOI[I/IMOCTI/I C
HaINpaBJSIOIIEH TOMOLIBIO.

MopaeupoBaTh XOJ PEIICHUS 33Ja4ll C TOMOIIBI0 PUCYHKA,
CXEMBI, TAOIHLIBL.

I[puBoauThL, pa3dMpaTh pa3IUYHbIE pEIICHUs, 3alUCH
pEIIeHN  TEeKCTOBBIX  3a4ay  (IpU  HEOOXOAMMOCTH C
HaIPaBJIAIOIIEH TOMOIIBIO).

C nomMoulbl0 MeAarora OUEHUBATH IOJYYECHHBIN pe3ysbTar,
OCYIIECTBJSATH  CAMOKOHTPOJIb,  TIPOBEpsii ~ OTBET  Ha
COOTBETCTBHE YCIOBHIO, HAXOIUTD OIINOKH.

*Pemats 3agaum ¢ mMoOMOIIbI0 Mepedopa BceX BO3MOMKHBIX
BAPUAHTOB™.

3HAKOMHUTBCS C MCTOPUEH Pa3BUTHS apU(PMETUKH.

Harassanas
reomerpus. JInanu

Touka, npsimasi, 0Tpe30K, Jay4. Jlomanas. M3MepeHue IIIMHBI

MCTPUYCCKUC HU3MCPCHUA

Pacno3HaBaTh Ha YCpTeIKAX, PUCYHKAX, OIIMCBIBATD,
MCII0JIb3Y TCPMHUHOJIOTUIO, U n306pamaTb C IIOMOIIBIO




HA MJIOCKOCTH
(12 )

OKpy’>KHOCTb U KpYT.
Ipaktuyeckas pabota «IlocTpoeHue y3opa U3 OKpyKHOCTE.

Yron. IlpsMo#, OCTpbIM, TymnmoW U pPa3BEPHYTBIA YIVIBL
N3mepenue yrios.

[paktuyeckas padora «IlocTpoeHue yrios.

YepTEKHBIX ~ MHCTPYMEHTOB (P HEOOXOJUMOCTH O
BHU3YyaJbHOM OIOpE): TOYKY, MpPSIMYIO, OTPE30K, Jyd, Yrod,
IIOMaHYI0, OKPYKHOCTb.

Pacno3HaBaTh, NPUBOJAMTH NPUMepPbl OOBEKTOB PEATBLHOIO
MUpa, UMEIOUMX (OpMy H3Yy4eHHBIX (UTYpP, ONEHUBATH HX
ITMHEHBIE pa3MepBbl.

Hcnonb30BaTh JIMHENKY U TPAHCIOPTHP KAaK MHCTPYMEHTBI UL
MOCTPOCHUS u WU3MEPEHMS: U3MepsTh JUINHY
OTPE3Ka,BEJIMYMHYYIJIa;CTPOUTHOTPE30K3aJaHHOWUIMHBL,  YTOJL,
3a[JAHHOW BEJIMYMHBL;, OTKJIAABIBATH LIUPKYJIEM pPaBHBIE OTPE3KH,
CTPOMTH OKPYKHOCTb 33JJaHHOT'O painyca.

M300pakath KOHOQUIYypallMM TE€OMETpPHUYECKUX (Uryp u3
OTPE3KOB, OKPYXXHOCTEW, HMX 4YacTei HAa HEJIMHOBAHHON H
KJIeTyaTol Oymare; mpeajaraTb, ONHCHIBATH H O0OCY:KAATh
Croco0bl, AJrOpPUTMbI IIOCTPOCHUS IIOCIE€ COBMECTHOTO
aHaJIN3a.

Pacno3HaBaTth M U300pakaTh HAa HEJIMHOBAHHOM M KJIETYATOU
Oymare TpsMOH, OCTPBIA, TYMOH, pa3BEPHYTHIA  YIJIBL
CPaBHUBATDb YIJIbL.

BbI4ucaaTh JIUHBI OTPE3KOB, TOMAaHBIX.

IlonumMaTe ¥  HCHOAB30BAaThL INPH  pPeLICHUM  3a4a4
3aBHCUMOCTH MEXIY €IMHHULIAMU METPUYECKOH CUCTEMBI MEp;
3HAKOMHUTBLCS C HE METPUYECKHUMH CUCTEMAaMHU MED; BbIPAKATH
JUIMHY B PA3JIMYHBIX €IUHHULIAX U3MEPEHUs IPU HEOOXOIUMOCTH
C OIOPOM Ha CIIPABOYHYIO HHPOPMAIIHIO.

HccaenoBarh GUrypbl 1 KOHQUTypaluu, UCTIONb3Ys LHU(POBbIE

[PECYpCHI.

OO0LIKHOBEHHDBIE
npoou
(48 1)

Hpo6s. IlpaBunpHble M HempaBuibHble ApoOU. OCHOBHOE
cBOiicTBO Apodu. CpaBHEHHUE IPOOEH.

CrnosxeHue U BelYUTaHHE OOBIKHOBEHHBIX ApoOei. CMmeranHas
IpoOb. YMHOXEHHE U JieJeHHe OOBIKHOBEHHBIX Jpo0eii;
B3aMMHO-00paTHBIE TPOOH.

Pemrenne TEKCTOBBIX 3ajad, coAepxkamux Apoou. OCHOBHBIE

MopenupoBath B rpaduyeckoil, npeaMeTHoW ¢opme, cC
MOMOULIbI0 KOMIIBIOTEpA IOHATHS U CBOWCTBA, CBSI3aHHBIE C
O0OBIKHOBEHHOU TPOOBIO.

YutaTh M 3aNHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE Jpo0H,
npe1IaraTb H 00CyKIaTh cOCOObI YIOPSIOUYUBAHUS IPOOEH.
M300pakaTh OOBIKHOBEHHBIE APOOU TOUKAMH Ha KOOPJMHATHOU




3aJa4u Ha Jpoou.

[Ipumenenue OyKB AJIs 3aMCH MaTEMaTHUYECKUX BbIPaKEHUH U

MIPEIOKEHUN.

NpsIMOM;  HMCMOJb30BaTh  KOOPJAWHATHYIO  MpSAMYyIO  JUId
CpaBHEHHUS POOEH.

DopMyJIMPOBATH, 3alIUCHIBATH € NMOMOIIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpoOU ¢ OMNOpod Ha MpaBUIio;
MCIO/Ib30BATh OCHOBHOE CBOMCTBO JIpoOM it *COKpalieHus
npoOeld W TpHBEACHUS ApOOM K HOBOMY 3HAMEHATENIO B
MPOCTEHIINX CIIydasx™.

IpeacraBiasiTh 10 00paslyCMEIIaHHYIO JpoOb B BUJE
HENpPAaBWJIBHOM W  BBIACNATH LEIYH0 4YacTh 4WCIa U3
HEeMPaBUIILHOMN ApOOH.

BbInogHATL apudgMeTnyeckue AeiicTBUS ¢ OOBIKHOBEHHBIMU
NpoOsMHU B MPOCTBIX  ClIydasX; MPHUMEHATh CBOICTBa
apru(MeTHUECKUX ACUCTBUH U pallMOHATH3AIMHA BEIYUCIICHHA.
BbINoOJHATL NMPUKHAKY M OLEHKY pe3yJIbTaTa BBIYMCICHM;
NpeAIaraTb ¥ NPUMEHATHh NPUEMBI IPOBEPKHU BBIYMCICHUN.
IIpoBoauTh HCCJEAOBAHMSA CBOMCTB Jpo0Oeil, omupasch Ha
YHCJIOBbIE OKCIEPUMEHTHl (B TOM 4YHCIE€ C T[OMOILBIO
KOMITBIOTEPA).

Pacno3HaBaTh HNCTUHHBIC M JIOKHBIE BBICKA3BIBAaHUS O JPOOSX,
NPUBOJAUTH MPUMePbI U KOHTPIIPUMEDBI.

PemaTh NpoCTEUIIMETEKCTOBBIE 3a/1a4H, COJEPIKalIe APOOHbIE
MaHHbIE, U 3aJla4ld Ha *HAXOXKJAEHUE YacTH IeJIOr0 U IIeJIOro Mo
€0 4aCTHU; BbIAABJIATH UX CXOACTBA U Pa3JN4YuA™.
MopeaupoBaTh XOJ pEUICHMs 3aJaud C IOMOILIBIO PUCYHKA,
CXEMBI, TAOIUIIEL.

IIpuBoauTHL, pa3dMpaTh, OLEHUBATHb pPA3IMYHbIC PEIICHMS,
3alMCHU PEIIEHUH TEKCTOBBIX 3a/Jay MpUd HEOOXOAUMOCTH C
HaIIPaBJAOIIEH IIOMOILBIO.

C nomMombl0 NeAarora OUEHUBATH IONYYCHHBIM pe3ysbTar,
OCYLIEeCTBJSATHL  CaMOKOHTpOJIb,  IIpOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOUTD OIINOKHU.

3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTUS apU(PMETUKY.

Harasianast

MHOroyrojabHuKH.

YeThIpEXYroJIbHUK, PSMOYTOJIbHHUK,

Pacno3HaBatb, M300pa:kaThb C IIOMOIIBID  YEPTEKHBIX




reoMeTpHs.
MHOroyroJbLHUKH
(10 u.)

KBaapar.

TpeyronpHUK.

[Inomane u nepuMeTp NPsSIMOYTOJIBHUKAa U MHOTOYI'OJIbHUKOB,
COCTAaBJICHHBIX M3 IPAMOYTOJIBHUKOB, €IUHUIBI WU3MEPECHUS
miomany. Ilepumerp MEHOTOYroBbHUKA.

MHCTPYMEHTOB M OT pYKH, MOJAEIHpPOBaTh U3 Oymaru
MHOTOYTOJTEHHUKH.

[puBoIUTHL MPUMeEPHI OOBEKTOB PEATLHOIO MHUpPA, MMEIOIINX
dbopMy  MHOTOYrOJIbHMKA,  TPSAMOYrOJbHWKA,  KBajpara,
TPEyrojbHUKA, OIIEHUBATH UX JIMHEWHBIE pa3MeEpBhI.

Bbrunciasitb: TEepUMETpP TPEYTroJlbHHUKA, MPsIMOYTOJIbHHKA,
MHOTOYTOJIbHHKA; IUIOIIAb NPSAMOYTrOJbHUKA, KBajapara (Ipu
HEOOXOIUMOCTH C OMOPOM Ha AITOPUTM YUCOHBIX JICHCTBUN).
M300paxaTb OCTpPOYTOJIbHBIE, IIPSAMOYTOJIbHBIE u
TYIOYTOJIbHBIE TPEYTOJbHUKH.

CTpouTh Ha KJeT4yaTroil Oymare KBaapaT M NPSIMOYTOJBHHK C
3aJaHHBIMU JUTMHAMU CTOPOH.

HccaenoBath cBOiicTBa IIPIMOYIOJIBHHMKA, KBaApara IyTEM
DKCIIEPUMEHTA, HaONIOIEHUs, HW3MEPEHHs, MOJCIUPOBAHMS,
CpaBHUBATh CBOICTBA KBaJpaTa U MPSIMOYTOJIbHUKA.
Pacno3HaBaTh HCTHHHBIE U JIOXKHBIE BBICKa3blBaHUS O
MHOTOYTI'OJIbHUKAX, IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI.
HcciienoBaTh 3aBHCHMOCTD IUIOLIAIM KBaJpaTa OT JJIMHBI €ro
CTOPOHBI.

Hcnosb30BaTh CBOWCTBA KBAJAPATHOM CETKMU JJIi HOCTPOECHHUS
¢uryp;  pa3douBaTh  TPSIMOYrOJBHHK  Ha  KBaJpaThl,
TPEYrOJIbHUKH;  COCTABJAATH (QUIYpbl U3  KBagpaToB H
MPSMOYTOJIBHUKOB U HAXOJUTh UX IJIONIA]b, pa30UBaTh PUTyPHI
Ha MPSIMOYTOJIbHUKY M KBAJpPaThl U HAXOIUTH UX IUIOWA1b (IIpH
HEOOXOIUMOCTH C HAMPABIISAIOIICH TOMOIIIBIO).

Boipa:kaTh BEJIMYMHY IUIOMIAAUM B pa3iMyHBIX €IUMHULAX
M3MEPEHUST METPHYECKOW CHCTEMBI MeEp, HMCHO0Jb30BaTh
3aBHCUMOCTH MEXJY METPUYECKUMM EIMHHUIIAMU H3MEpPEeHHs
[IoHiad NpU HEOOXOAMMOCTH C OIOpPOM Ha CHPaBOYHYIO
MH(OPMALIHUIO.

3HAKOMUTBCS € MNpUMepaMH NpPUMeHeHHsl IUIOIAAU MU
nepuMeTpa B NPAaKTUYECKUX CHTyauusx. Pemath 3amaum u3
[peaTbHOM KU3HU, MPU HEOOXOJAMMOCTH C OTIOPO Ha aJITOPUTM
[IPaBUiIA, 00CYKAATH Pa3INYHbIe CIOCO0bI PEILICHHS 3a1a4.




JlecATHYHBIE
mpodu
(38 u)

Hecatnynas 3anuch qpodeil. CpaBHEHHE AECATUUHBIX IPOOEi.

JleiicTBust ¢ necATUIHBIMU ApoOsiMu. OKpyTIeHUE AeCITUUHBIX
TpoOeH.

Pemenune TekcTOBBIX 3amad, coaepxamux apoou. OCHOBHEIC
3a/1a4u Ha JpOOH.

IpeacTaBiasiTh JECATUYHYIO JIpoOb B BHUIE OOBIKHOBEHHOM,
YHTATh W 3aNHUChIBaTh, CPaBHUBATb [ECATUYHBIE JApOOH,
npemjiaratb M 00CYyXKAaTh  CIHOCOOBI  YIIOPSJOYUBAHUS
NECSITUUHBIX IpOOeH.

M300pakaTh JECATHYHBIC IPOOM TOYKAMH Ha KOOPIMHATHOU
MPSMOI.

BbIsSIBAATH CXOACTBA W Pa3JIMYMsl NPaBUI apU(PMETUUECKUX
NecTBUI ¢ HaTypalbHBIMU YUCIAMU M AECSTUYHBIMU APOOSMH,
[1OCJIE COBMECTHOI'O aHAJIN3A.

BbInogHATL apupMeTHYeCKHe JeUCTBUS €  JAECATUYHBIMU
Npo0sSIMM; BBINMOJHATH, NPUKHAKY M OLEHKY pe3ylbTaTa
BBIYMCIICHHM.

IpumensiTh cBoiicTBa apu(METHUECKUX JEHCTBUU  Uis
[PallMOHAIN3aLU1 BBIYUCIICHUN.

IIpuMeHATh NPABHJIO OKPYIJIEHHS] ACCATUYHBIX ApoOel, mpu
HEO0XO0AUMOCTH C BU3YaJIbHON OIOPOH.

IIpoBoauTHL WcCCJIEA0BAHUSL CBOICTB JECATHYHBIX JpoOeH,
ONMUpPasCh Ha YHCIOBbIE OHKCIIEPUMEHTHl (B TOM YHCIE C
MOMOIIIBIO KOMITBIOTEPA).

Pacno3HaBaTh MCTUHHBIE U JIOKHBIC BBICKAa3bIBAaHUS O JPOOSX,
NPUBOAUTL  NPUMEPbI U KOHTPIPUMEPHI,  CTPOUTH
BbICKA3bIBAHHUS Y OTPULIAHUS BBHICKA3bIBAaHUI.

PemaTh NpoCcTEHIINETEKCTOBBIE 3a/1a4H, COJEpIKallie APOOHbIE
MaHHble, U Ha *HaX0XJIEHHE YacTH LEJOro M ILEJOro Mo ero
YacTU™; BBISIBJSITH X CXO/JCTBA U Pa3iuyvusl.

MopeanpoBaTh XOJ pELICHUsA 3a7a4d C IIOMOILIbI0 PHUCYHKA,
cxeMmbl, TaOnaumpl. Pa30uparh pa3iuuHble PEIICHUS, 3aliCH
[PEILLIEHUI TEKCTOBBIX 3a]ad4.

OnepupoBath APOOHBIMU YHCIAMU B PEANBHBIX JKU3HEHHBIX
CUTYyaLUsX.

C nomMombl0 NeAarora OUEHUBATH IONYYCHHBIM pe3ysbTar,
OCYLIEeCTBJSATHL  CaMOKOHTpOJIb,  IIpOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOUTD OIINOKHU.

3HAKOMHUTHCS ¢ HCTOPUEH Pa3BUTHS apUMETUKU




Harasiganas
reoMeTpus.
Tena u purypsl
B IIPOCTPAHCTBE
CRY

*MHuororpanHuki. M3o00pakeHue MHOTOTrpaHHUKOB. Mojenu
MIPOCTPAHCTBEHHBIX TEJl.

[IpsimoyronbHblll mapannenenunen, kyo. Pa3séprku kyba u
napajijiesienunea.
O06BEM Kybda, MPSAMOYTOIBHOTO Mapajuiesienuneaa’™.

PacnosHaBaTh Ha 4epreikax, PHCYHKaX, B OKpY:Kawouiem
MHpe TPSIMOYTOJIbHBIN Mapajuienenune, Kyd, MHOTOIpaHHUKH,
ONHMCBIBATh,  HCIOJbL3Yysl TEPMHMHOJIOIMIO, OLECHUBATH
ITMHEWHBIE Pa3MEpHI.

I[puBoaNTH MpUMePbI 0OBEKTOB PEAIBHOTO MHUPA, UMEIOIINX
(opMy MHOTrOrpaHHMKA, HPSIMOYIOJBHOTO Tapajesenunena,

KyOa.
N300paxkath KyO Ha KieTyaToi Oymare.
HccienoBathb CBOIiCTBA KyOa, MPSIMOYTOJIBHOTO

napauliesienune/[a, MHOTOIPAHHUKOB, HCIIONB3ysS MOJENU IpH
HEOOXOMMOCTH C HAIIPABJISIONIEH TTOMOIIBIO.

PacnoznaBate  pa3BEPTKM Kyba W mapajienenunesa.
MopneaupoBaTh KyO0 W THapaiienenunesn u3 OyMard u Mpoyux
MaTepHaioB, o 00pasIry.

HaxoauTh HU3MEpEHUs, BBIYMCJIATH IUIOMAAb I[TOBEPXHOCTH;
00bEM Ky0a, MPSIMOYTOJIHOTO Mapajuiesienunesa ¢ Onopod Ha
QJITOPUTM Y4EeOHBIX JCHCTBUH; MCCJIEA0BATh 3aBHCHMOCTH
00BEMa KyOa OT AJIMHBI ero pedpa.

Ha6monaTh W NPOBOJAMTH AHAJOTHM MEXIY MOHATHAMHU
MUIOIIAU U 00BEMA, TIEPUMETPA U TUIOMIA N TOBEPXHOCTH.
Pacno3naBath VCTHHHBICUIIOKHBICBBICKA3bIBAHUSIO
MHOTOTPaHHUKAX, NPHUBOAUTH NPHMEPbI U KOHTPIPUMEPHI.
PemaThb 3aa4m U3 peaabHON )KU3HM.

IloBTOpEHHE
1 00001ICHUE
(10 u.)

[loBTOpEeHNE OCHOBHBIX NMOHATHM M METOAOB Kypca 5 Kiacca,
000011IeH1E 3HAHUHA.

BohruucasaTh 3Ha4eHUs BBIPAXKCHUH, COAECPKALUX HATYpaJIbHbIE
Yucia, OOBIKHOBEHHBIC U JICCATHYHBIC JAPOOH, BBIOIHATH
MpeoOpa3oBaHus YHUCET MPH HEOOXOAMMOCTH C HAMPABIISIFOIICH
[MOMOIIIBIO.

BriOupatb  cmocod  CpaBHEHMS  4uUCEl,  BBIYHUCICHHH,
NMPUMEHATh CBOMCTBA apU(PMETHUECKUX JACUCTBUUA IS
[PallMOHAIN3ALIMN BEIYUCIICHUMN.

OcymiecTBJISITb CAMOKOHTPOJIb BBINIOJHAEMBIX JEUCTBUN U
CaMOIIPOBEPKY PE3YJIbTATA BBIYNUCICHUM.

Pematp mnpocTeiiluMe 3agauyM U3 PEAJbHOM  KU3HH,




NPUMEHATh MaTeMaTH4YecKHe 3HAHUSA U PELICHUA 3a]a4d U3
NpYrux y4eOHbIX IPEIMETOB.

Pemiate mpocreiilime 3aJaudM  pasHbIMM  CIOCO0aMu,
CPaBHUBATH  CHOCOOBI  pEUIeHHs  3a/Jadyd, BBIOHPATH
PAaUMOHAJBHBIN CIOCO0.

6 kmacc (170 gacoB)

Ha3zpanue
pasaesia (TeMbl)
Kypca (4Mciio
4acoB)

OcHoBHoOe cofepkaHue

OcHoBHbBIE BUABI J€ATCJIBbHOCTHA Oﬁy‘lalOIIII/IXCﬂ

HarypaJjabHble
yncaa
(30 9)

Apudpmernueckue NeCcTBUS c MHOTO3HAYHBIMH
HaTypaJbHbIMHU YHCJIaMH. YuciaoBbie BBIPpAXXCHUA, TIOPAOOK
NENCTBUI, UCTIONB30BaHUE CKOOOK. OKpyTieHHEe HAaTypalbHbBIX
qrce.

JlenuTenu ¥ KpaTHbIE YMCIIa; *HAHOOIBIINI OOIIUI JeTUTeNb
¥ HauMEHbIIIee 00111ee KpaTHOe™.

Paznoxkenne umcina Ha TPOCTbIE MHOXKUTENH. JlenumocThb
CYMMBI U IIPOU3BEICHHUS. [[e1eHne ¢ OCTaTKOM.
Penrenue TeKCTOBBIX 3a7ady.

BouinosHsaATs, apudmernyeckue aeiicTBUS C MHOI'O3HAYHBIMHU
HaTypaJIbHBIMM YHUCJIAMH, HAXOAUTh 3HAYEHUs] YHUCIIOBBIX
BBIp@XXEHHH cO ckoOKaMu U 0e3 CKOOOK; BBIYMCJISITH 3HAYEHH S
BBIPKECHHM, COIEPIKAIINX CTCTICHU.

BhINoIHATL NPUKUAKY M OLEHKY 3HAUYeHHM YHCIIOBBIX
BbIpa)KEHUH, MPUMEHATH NPUEMBI IPOBEPKH PE3YIIbTATA.
Hcnonb3oBaTh Mpu BBIYUCICHUSX MepeMecTHTebHOe U
coyeTaTelbHOEe CBOWCTBA CJI0XKEHMS W YMHOXKEHMHS,
*pacnpeejnTeJbHOEe CBOWCTBO YMHOKE€HHSI OTHOCUTEIbHO
CJI0’KeHUs™, cBOlicTBa apupMeTHYeCKHUX AeiicTBHI.
HccaenoBarh  YKMCIOBbIE  3aKOHOMEPHOCTH,  MPOBOJUTH
YHUCJIOBBIE DKCTIEPUMEHTHI.

dopmyupoBaTh ONpeaeJeHHst JCIUTENss U KPaTHOro,
HanOOJBIIET0 OOIIEro AENUTeNsI W HaWMEHBIIEro OOIIero
KpaTHOTO, MPOCTOrO0 M COCTABHOTO YMCEJ; HCIOJIb30BATh 3TU
MOHSITHUS TIPHU PEIICHUH 3a/1a4 (TPH HEOOXOJUMOCTH C OTOPO Ha
aJITOPUTM IPaBUIIA).

IIpuMeHSITH ANTOPUTMBI BBHIYHCIECHUS HAUOOJIBLIETO 00ILEro
JEAUTeNsT W HauMEHBIIEro OOIIero KpPaTHOTO JIBYX YHCEIl,




AJTOPUTM PA3JIOKEHUS YUCIIA HA IPOCThIE MHOXKHUTEIH.
HccaenoBaTh CBOMCTBA JEIMMOCTH CYMMBI U TIPOU3BEICHUS
YUCeJl ¢ ONIOPOU Ha BOIIPOCHBIN IUIAH.

IIpuBoauTHL mNpUMepPBI YMCEN C 3aJaHHBIMH CBOWMCTBAaMU,
Pacno3HaBaTh BepHble W HEBEpPHbIe YTBEPXKACHUA O
CBOMCTBax 4MHCEN, ONPOBEPraTb HEBEPHBIE YTBEPKICHUSI C
MIOMOIIIbIO KOHTPIIPUMEPOB.

KoncrpyupoBath  MaTeMaTH4yecKHe  NPeAJIOKEHUs: C
MTOMOIIIBIO CBSA30K «H», KUIU», «ECIH. .., TO...» [0 00pasily.
Pemathb TEKCTOBEIC 327]a4M, BKIIFOUAIOITNAE TTOHATHUS ASIIMMOCTH,
apu(METHYECKUM CIIOCOOOM, HCIOJB30BaTh Tepedop Bcex
BO3MOXHBIX BAPUAHTOB C OMOPOM Ha BOMPOCHBIH TIJIaH.
MoaenupoBaTth XOJ pEIICHHS 3a/ayd ¢ NOMOUIbIO PUCYHKA,
CXEMBbI, TaOIHUIIBL.

[lpuBonuTh, pa3duparh, OLECHUBATH Pa3IHYHbIE pelIeHUs],
3allUCH  pelleHHH TeKCTOBBIX 3aJay C HampaBIAIOUIEH
IIOMOIIIBIO.

Kputnuecku oueHUBaTh MOJy4YeHHBI pe3yJbTaT, HAXOAUTH
OIUOKHU, OCYLIECTBJATH CAMOKOHTPOJIb, NMPOBEpPsid OTBET
Ha COOTBETCTBHE YCJIOBHIO.

Harasignas
reoMeTpus.
IIpsimblie Ha
IJIOCKOCTH

(79)

*Tlepnenauxynspuble npsmeie. [lapanenbHbie npsmbie™.

PaccrosiHne Mexmy AByMs TOYKaMHu, OT TOYKH IO TIPSIMOWA,
JUTMHA ITYTU Ha KBAJIPaTHOU CETKE.
*TIpumepbl NPSIMBIX B TPOCTPAHCTBE™.

Pacno3HaBarh Ha ueprexax, PUCYHKax CIlydad B3aMMHOIO
PACIIOJIOKEHHUS IBYX MPSMBIX.

HN3o0paxkat, ¢ NOMONIBIK) YEPTEKHBIX HHCTPYMEHTOB
KIIET4aToOl Oymare JBe TMepeceKkaronmecs TMpsMble, BE
napasuieNibHble MPsSMbIE, CTPOUTH MPSIMYIO, MEPHEHAUKYISIPHYIO
JIAaHHOM.

IIpuBoguTs npuMepsbl napaieIbHOCTH u
MEePIEHIUKYIISIPHOCTH TIPSIMBIX B IPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJbHUKAX NEPHEHAUKYJIAPHbIE U
napajuienbHble  cTOpoHbl. M300pa:kaTb MHOTOYIOJIBHHKH C
napaiebHBIMH, IEPIeHIUKYISIPHBIMUA CTOPOHAMH T10 00pasIry.
HaxoauTh paccTosiHUE MEXIy IBYMSI TOUYKAMH, OT TOYKH JI0
OpsIMOM, JJIMHY NYyTH Ha KBaJpaTHOM CETKe, B TOM YHCIE




UCTIOJB3YS LIU(PPOBBIE PECYPCHI.

Apodn
(32 v)

OObIkHOBeHHass  JpoOb, OCHOBHOE  CBOWCTBO  Jpo0Ow,
cokpaieHue 1podeii. CpaBHEHHE U YyIOpsAI0UMBaHUE APOOEH.
JlecsaTuaHble IpoOM U METpPHUECKask CUCTEMA Mep.

Apudmernueckue  AeMcTBUS C  OOBIKHOBEHHBIMH U
JEeCATUYHBIMH IPOOSIMHU.

OrHomenue. JlenmeHue B JaHHOM OTHOImEHWH. *MacmTab™,
POMOPITHSL.

[lonsitue mpornenta. BeluncrieHne MmpoleHTa OT BEIMYUHBI H
BEJIMYMHBI 110 €€ TIPOLICHTY.

Pemenne TekcTOBBIX 3a7a4, COIEpPKALUX APOOU U IPOLEHTHI.
[Ipaktuyeckas padota «OTHOLIEHUE AJTUHBI OKPYKHOCTH K €€
TUAMETPY».

CpaBHHBATh M YHNOPSJA0YHMBATHL JIpOOH, BBLIOHPATH CHOCOD
CpaBHEHHUS IPOOEH.

IpeacraBiasith JecATUYHbIE APOOM B BHJE OOBIKHOBEHHBIX
npoOell 1 OOBIKHOBEHHBIC B BHUJE JIECATUYHBIX, HCIOJIb30BATh
IKBHBAJICHTHBIE MpPeICTABJIeHUs] JPOOHBIX YHUCEN NpU HX
CpPaBHEHMH, NPU BBIUUCICHUSAX (IpU HEOOXOJUMOCTH C
HaMpaBJISIOIIEH TOMOLIBIO).

Hcnonb3oBaTh JeCATHUYHBIE JpoOM TpH MpeoOdpa3oBaHUU
BEJINYUH B METPUYECKON CUCTEME MEP.

Boinosnats apudmernueckne AelcTBUSI ¢ OOBIKHOBEHHBIMU
U JIECATUYHBIMU JIPOOSIMH.

Boruucasre 3HAYEHUS BBIPAKCHHUI, coJIeprKalIix
OOBIKHOBEHHbIE M JECATUYHbIE  JOpOoOH,  BBIOJIHATH
npeoOpa3oBanus JApoOel, BBIOMPATH CMOCO0, NPUMEHATH
CBOMCTBAa apuPMETHUECKUX IACHCTBUHA I palMOHATU3AIUU
BBIYMCIICHHM.

CocTaBJsiTh OTHOIIEHUS U IPONOPLUM, HAXOIAUTH OTHOLICHHE
BEJIMYUH, AEJIUTh BETMUUHY B JAHHOM OTHOILLEHHH.

HaxonuTh 3KCHEPUMEHTAJBHBIM IYTEM OTHOILICHUE [JIMHBI
OKpY)XHOCTH K €€ guamerpy (IpH HEOOXOIUMOCTH C
HaIpPAaBJIAIOIIEH TOMOIIBIO).

Haxoauth MacmTal 1iaHa, KapThl M BBIYHCISATH PACCTOSHUSA,
UCTIONB3Ys MacTald ¢ ONopol Ha aNrOpUTM y4eOHBIX JEHCTBUH.
OOBSICHATH, YTO TaKO€ MPOIEHT, YIOTPEOIITh 000POTHl peuu
CO CJIOBOM «IpPOLEHT». BbIpamaTrh NPOLEHTH B Jpo0sSX U
IpoOu B MPOLIEHTAaX, OTHOIIEHHUE JIBYX BEJIMYMH B MPOLIEHTAX.
BbIYHCcAATH IPOIEHT OT YKCIIa U YUCIIO IO €r0 MPOLIEHTY.
Oxpyrasite ApoOM U TPOLEHTH, HAXOAUTh NPHOIMKEHUS
qucesl MpU HEOOXOJUMOCTH C HCHOJIb30BAaHUEM BU3YaJIbHOMN
OTIOPBI.

PemaTth 3amayM  Ha YacTH, IMPOLEHTHL, NPONOPIHUH, Ha
HaXOXKJeHHe ApoOH (IIPOIIEHTAa) OT BETMUMHBI  BEJTMYUHBI 110 e€




apobu (MpoLeHTy), ApoOu (MpOleHTa), KOTOPBIA COCTaBIsET
oAHa BenuuuHa OT Apyroi. IlpuBoauTh, Ppa3duparh,
OLIEHNBATH PA3JIMUHBIC PELICHMS, 3alIUCH PEIIEHUIN TEKCTOBBIX
3a7a49 py HEOOXOIMMOCTH € HAMPABJISIONIEH MTOMOIIIBIO.
N3Baexkary uHpoOpManuw U3 TaOMMI, U JUArpaMmM,
UHTEPIPETUPOBATH TaOJIUYHBIE JaHHBIE, OTIpeIeIIsATh
HaI/IGO.HBH_Iee U HAMMCHBIICC U3 NPCACTABJICHHBIX JaHHBIX.

Harasignas

reoMeTpus.

Cummerpus
(6 9)

*QOceBas cumMeTpus. LleHTpanbHas cuMMeETpHs.

[TocTpoeHne cuMMETPUYHBIX QUTYP.
CummeTpusi B IpOCTpaHCTBE™.

Pacno3naBaTh Ha 4epTexax M M300pakeHHUsIX, H300pakaTh OT
PYKH, CTPOMTH C IOMOILBI0O UHCTPYMEHTOB (GUTYypy (OTpE3OK,
JIOMaHYI0, TPEYrOJbHUK, MPSIMOYTOJIBHUK, OKPYKHOCTb),
CHUMMETPUYHYIO JTaHHOM OTHOCUTEJIBHO TNPSIMOM, TOYKH C
HaIIpaBJAOILEH IOMOILBIO.

HaxoauTh npuMepbl CHMMETPHUH BOKPYKAIOIIEM MUpE.
MopneaupoBath u3 Oymaru JBe (UIYpbl, CHUMMETPUYHBIC
OTHOCUTEJIBHO IMPSIMOM; KOHCTPYHPOBATHL TI'€OMETPUUYECKHE
KOH(HTypaIyu, UCIOJIb3ysi CBOWUCTBO CHUMMETPUH, B TOM YHCIIE
C TMOMOIIBI0 HU(DPOBBIX PECYpCOB € OMOPOM HA AJITOPUTM
y4€OHBIX JIEUCTBHIA.

Bripaxenus
¢ OykBaMu
6)

HpI/IMCHeHI/IC 6YKB JJIA 3alIMCH MaTEMATHYCCKHUX BLIpa)KCHI/II\/'I u

npeiokeHuil.  *bykBeHHbIE — BBIpaKEHUS
MOJICTAHOBKU ™.

bykBeHHBIE PaBEHCTBA, HAaXO0JICHUE
KOMIIOHEHTa. POPMYJIBL.

u YHUCJIOBBIC

HEU3BECCTHOI'O

Hcnoan3oBaTh OYKBBI JUJIsI 0003HAYEHUS YHUCEN, NPU 3alHCH
MaTEeMaTU4YECKUX  YTBEPXKIEHUH, COCTaBIATh  OyKBEHHBIE
BBIPQ)XEHUS 110 YCJIOBHIO 3a/1a4H.

HcciienoBaTh  HECIOXKHBIE  YUCIIOBBIE  3aKOHOMEPHOCTH,
MCIIOJIb30BaTh OYKBBI JJIs1 UX 3aITUCH.

BbIYHCASITH YNCIOBOE 3HAUEHHE OYKBEHHOI'O BBIPAXKEHUS INPH
3aJJaHHBIX 3HAYEHUSIX OYKB C OMOPOl Ha aJrOpUTM Y4eOHBIX
JIEUCTBUI.

3anuceiBaTh  GOpMYJIbI: nepuMeTpa M IUIOIIAAH
NpSAMOYTOJIbHUKA, KBajpaTa; JJUHBI OKPYXHOCTH, IUIOILAAU
KPYTa; BHIMOJHATH BHIYHCJIEHHS TI0 3TUM (HOopMyIIaMm.
CocTaBasitb (OpMYJIbI, BBIPAXKAIOIUE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; IIE€HA, KOJIMYECTBO,
CTOMMOCTb; IPOU3BOJUTENBHOCTb, BpeMs, O00BEM paboOTHI;




BBINOJIHATH BBIYUCIICHUS IO ATUM (POPMYIIaM.
HaxoauTh  HEU3BECTHBIH  KOMIIOHEHT  apU(pMETHYECKOIo
JNEUCTBHUS.

Harasignas
reoMeTpusi.
Durypsl

Ha IJIOCKOCTH
(14 9)

YeThIpEXYTroJIbHUK,
[IpssMoyTONBHUK,
IuaroHaneu.

IpUMEPHI

I/I3MepeHHe YI'JIOB. Busl TPEYIr'OJIbHUKOB.

[lepumerp MHoroyrompHuka. I[Inomanp ¢urypsl. @opmyssl
nepuMeTpa W IUIOW@Au npsMoyroibHuka. [Ipubmmkénnoe
U3MepeHue miomanu Guryp.
*TIpakTdeckas padora «Ilnomaas kpyran™.

YEThIPEXYTOJIbHUKOB.
KBaJpaT: CBOMCTBa

N300pakaTh Ha HEIMHOBAHHOW W KieT4aTol Oymare c
HCIIOJIb30BAaHUEM YEePTEKHBIX WHCTPYMEHTOB
YeTBIPEXYTOJIBHUKH c 3a/laHHBIMU CBOMCTBAaMH: c
MapajuIeIbHbIMU, MEPIECHANKYISIPHBIMHA, PABHBIMH CTOPOHAMH,
OpSAMBIMU  yIJIaMH U JIp., PaBHOOEAPEHHBIM TpPEyroJbHHUK.
IIpensarars u 00cyKI1aTh COCO0BI, AJITOPUTMBbI IIOCTPOCHUS.
HccnenoBarp,ucronb3ys JKCIIEPUMEHT, HabII0IeHue,
MOJEIUPOBAaHUE, CBOMCTBAa  IPSAMOYIOJbHHMKA, KBaJpara,
pa3duBaTh Ha TPEYTOJIBHUKH C OMOPON Ha BOIIPOCHBIH IJIaH.
OO0o0CcHOBBIBATb, ONPOBEPrarb C IOMOIIBIO KOHTPIPUMEPOB
YTBEPKACHUSI O MPSAMOYIOJIbHHMKE, KBaApaTe, pPacmno3HaBaTh
BEPHBIC U HEBEPHBIC YTBEPKICHUS.

H3mepsATH U CTPOMTH C NOMOIIBIO TPAHCIIOPTUPA YIJIBI, B TOM
4lcjie B MHOIOYTOJIBHHKE, CPaBHUBATh YIJIbl; paclo3HaBaTh
OCTpBIE, IIPSIMBIE, TYIIbIE, PA3BEPHYTHIE YIJIBL.

Pacno3naBars, H300paxaTh OCTPOYTOJIbHBIN,
IIPSAMOYT OJIBHBIN, TYIOYT'OJIbHBIM, paBHOOEIPEHHBIH,
PaBHOCTOPOHHMM  TpPEyrodbHUKU (IIpY HEOOXOAMMOCTH C
HCII0JIb30BaHNEM BU3YaJIbHOM OIOPHI).

Beruucasare [EPUMETP MHOT'OYT'OJIbHUKA, I (0)116:010
MHOTOYroJIbHUKa pa30MeHNeM Ha MpPSMOYIOJbHUKH, HA PaBHbIE
Gurypel, HUCHONb30BaTh METPUUECKUE E€IUHHUIBI H3MEpPEHUs
JUIMHBI U TUIOUIA/IA C OTIOPOM Ha allrOPUTM y4eOHBIX JIEHCTBUH.
Hcnonb3oBaTh NPUOJIMKEHHOE U3MepeHHe UIMH U IUIOLAAeH
Ha KjeT4atod Oymare, TPHUOIMKEHHOE W3MEPEHUE [JIUHBI
OKPY>KHOCTH, IIJIOLaJAH Kpyra.

ITono:xxuTeabHLIE U

OTpUIIATEC/JIbHbIC
qyucjaa

IlonoxurenbHble

*Moynb YHpcIa,
HHTEpIpETAHsI MOAYIISL. UACIIOBBIE IIPOMEKYTKU ™.
yT

n  OTPpHULATCIbHBIC

reoMCTpUYICCKasd

CpaBHenue

IlpuBoauTHL NpPHUMeEPbl HCIONb30BAHUS B PEAIbHOW KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YHCEIL.
M3006paxkaTh 1e1ble YUCla, MOJI0XKUTEIbHbIE U OTPULIATEIbHbBIE




(40 1)

IMMOJIOKUTCIIBHBIX W OTPULATCIIBHBIX YHCCIIL. ApI/I(I)MCTI/I"IeCKI/IC
JIGfICTBPIS[ C IMOJIOKUTCIIBHBIMU U OTPULATCIIBHBIMU YK CJIaMU.
Penienne TeKCTOBBIX 3azaay.

yycia TOYKAMHU HA YHUCIOBOM MpPSAMOW, HCHOJb30BATh
YHUCJIOBYIO MPSIMYIO JIJISi CPABHEHUS YHCE.

IIpuMeHsITH TpaBWJIa CpPAaBHEHUS, YNOPS/A0YMBATH LEJIbIE
9yuCia; *HAX0AUTh MOYJb YhciIa™.

@opMyJIMPOBATH MPABUJIA BBIUNCICHUS C TIOJOKUTEIBHBIMU U
OTPUIIATEILHBIMUA YHUCJIaMU, HAXOAUTh 3HAYEHUS YHCIIOBBIX
BBIPAYKECHHIA, COIepKaIIUX JIEeUCTBUSA
C TMOJOXHUTEIBHBIMA W  OTPUIATEIbHBIMH YHUCIAMH TIPHU
HEO0OXOIMMOCTH C OTOPOH HA aITOPUTM TMPABHIIA.

IlpumeHATHL CcBOIiCTBA CIOXEHUS W YMHOXEHUSA JUIA
peoOpa3oBaHMs CyMM U TPOU3BEICHUN.

IIpeacrasiienne
AAHHBIX
(6)

[IpsmoyronbHass cuctemMa  KOOpAMHAT HA  IUIOCKOCTH.
Koopaunatel TOUKH Ha IIIOCKOCTH, abcIicca U OpArHATA.

CronGuaTble U KPYroBble AHArPaMMB.

[IpakTrueckas pabora «IlocTpoenue quarpamm».

Pemienne  TEKCTOBBIX — 3ajay,  COAEPXKAIIMX  JaHHBIE,
MMpEaACTaBJICHHLIC B Ta6n1/1uax M Ha JuarpaMmax.

OO0BSICHAT, M WUIIOCTPUPOBATH TOHSITHE IPSIMOYIOJIBHOM
CHUCTEMBl ~ KOOpJMHAT  Ha  IUIOCKOCTH,  HCIOJIb30BATh
TE€PMUHOJIOTHIO; CTPOMTh Ha KOOPJMHATHOM INIOCKOCTH TOYKH U
¢burypel 1o 3aJaHHBIM KOOpAMHATaM, HAXOAMTb KOODPIUHATHI
TOYEK.

Yurtath cToj04aThIe u KpPYTroBbI€ JarpamMmbl;
HHTEePIPeTHPOBATH JTAaHHbIE; CTPOMTH cTon0YaTeie
JIuarpamMmbl.

Hcnonb3oBaTs MHGOPMALMIO, [IPEICTABICHHYIO B Tabaunax,
Ha JuarpamMmax Uil PEIIEeHUs TEKCTOBBIX 3aJad M 3a7ad W3
pEaIbHOM JKU3HH.

Harasignas
reoMeTpusi.
Durypsl

B IPOCTPAHCTBE
(9 9)

*TIpsiMoyToNbHBIN Napaienenunen, Kyo, npusMa, nupaMuia,
KOHyC, IumuHAp, 1map u  chepa.  H3o0paxkeHnue
[IPOCTPAHCTBEHHBIX ¢buryp. IIpumepsl pa3BEPTOK
MHOTOTPaHHUKOB, IUJIMHPA U KOHYCA.

[TpakTryeckas pabora «Co3nanue MoJenen
IPOCTPAHCTBEHHBIX QUTYDY.

[Torstue o00BEMa; enwHHIBI H3MepeHuss o0BEMa. OOBEM
IPSIMOYTOJIBHOTO TapajuieNienunena, Kyoa, popmyasl 00bEMa*™.

Pacno3HaBarh Ha  4YepTekKax, pHUCYHKaX, ONHCHIBATH
nupamMuay, NpusMy, LHIMHIP, KOHYC, LIap, H300pamaTh UX OT
PYKH, MOEJHPOBATH U3 OyMaru, MiIacTUIMHA, IIPOBOJIOKU H JP.
¢ Hampasisitouie nomoinpo. [puBoaAUTH NMpUMePBI 0OBEKTOB
OKpY’KaloIIero MUpa, UMEIOUTNX (OPMBI HA3BAHHBIX TEJ.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpIIMHA, pedpo, TIpaHsb,
OCHOBAHUE, BBICOTA, PAINYC U AUAMETP, pa3BEPTKA.

N3yuaTh, UCHONB3Yys SKCIIEPUMEHT, HAOJIIOJEHHE, U3MEPEHHUE,
MOJIETUPOBAaHUE, B TOM YHUCIIE KOMIIBIOTEPHOE, 1 OMHUCHIBATH
CBOICTBA HAa3BAHHBIX TEJ, BBISIBJISATH CXOACTBA M Pa3JIMYHUs:




MEXIy MUPaMHUION M MPU3MOH; MEXAY LIINHAPOM, KOHYCOM H
1apoMm.

Pacno3snaBath pa3BEPTKU Mapaienenunena, Kybda, MpHU3MBI,
UpaMU/Ibl, KOHYCa, IWINHAPA; KOHCTPYHPOBATH JaHHBIEC Tela
U3 pa3BEéPTOK, CO3/laBaTh UX MOJEIH C HaNpaBISIOMIEH
MOMOIIBIO.

Co31aBaTh MoOAeJM TPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
IIPOBOJIOKH, TUIACTHIIMHA U JIP.) C OIIOPOM Ha alITOPUTM y4eOHBIX
JNEUCTBUMN.

N3mepaTs, Ha MoaeJsix: JUIMHBI pEOEp MHOIOIPaHHMKOB,
TMaMeTp IIapa.

Boruucasite 1mo  ¢opmyaam: 00bEM  IPSIMOYTOJBHOTO
napajuieNienunena, Kyda; HCIONb30BaTh €AMHUIBI M3MEPEHHS
00bEMa; BBIYHCAATH OOBEMBI TEJ, COCTaBIEHHBIX M3 KYyOOB,
napasulesIeuIe[0B; pelaTh 3aJa4i C PEaJbHbIMU JTaHHBIMU C
OIOPOi Ha CIIPaBOYHYIO MH(OPMALHIO.

IToBTOpEHME,
00001IEHHE,
cHCTEeMaTU3aAM s

(20 v)

[loBTOpEHHE OCHOBHBIX MOHSTUM M METOJIOB KYpcOoB 5 U 6
KJIacCOB, 0000IIeHNE U CUCTEMATH3allAs 3HAHUMN.

Boruucaste 3HAYCHUSA BBIPAKECHHUI, CoJIepKaIINX
HaTypajbHbIe, LEJble, TMOJOXKUTEIbHbIE U OTPUIATEeIIbHbIC
quciia, OOBIKHOBEHHBbIE M JECSATHYHBIE JpPOOHU, BBIIOIHATH
npeoOpa3oBaHMs YHCEN U BBIPAKECHUN TPU HEOOXOJAMMOCTH C
HaIpaBJISAOIIEeH TOMOIIBIO.

BeiOupats  cmoco®  CpaBHEHHs  4YHCEN,  BBIYMCIICHMIA,
NpPUMEHATH CBOMCTBA apudmMeTHyecKux JEHCTBUIM IS
palMoHAIN3alUNA BHIYUCIICHUI.

Pematp mpocreiilime 3amauM U3 peajbHOM  JKU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMSA Ul PEIICHMs 3a1ay U3
JIPYTUX MPEIMETOB.

Pemathb npocreiimmue 3aga4u pa3HbIMHU CIIOCOOAMHU.
OcyliecTBASTh CAMOKOHTPOJIb BBIIOJIHAEMBIX ACUCTBUHA U
CaMOIIPOBEPKY PE3YJIbTATA BBIYNCICHUM.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOTI'O KYPCA «AJITEBPA» (IO I'OAAM OBYUYEHMUS)




7 kaacc (102 yaca)

HaszBanue

paszaesa (TeMbl)
Kypca (4uci1o

OcHOBHOe coep:kaHue

OcHOBHBIE BH/IbI 1€ATEJILHOCTH 00yYaK0IIMXCH

4acoB)
Yucaa u [TonsiTue paroHaTIBLHOTO YHUCIIA. CucremMaTu3upoBaTh " odoramars 3HAHUSA 00
BbIYMCJICHUS. Apudmernueckue IEHCTBUS C pPAIMOHAIBHBIMH YHCIaMU. | OOBIKHOBEHHBIX U JECSATHUHBIX APOOSX.
PaunonanbHbie CpaBHeHue, yopsI0YMBaHUE PAIMOHAIBHBIX YHCEIT. CpaBHUBATH M YNOPSA0YMBATH APOOH, 1peoOpa3oBbIBas MpU
yucaa Crenenb ¢ HATYpaJIbHBIM [TOKA3aTEIEM. HEOOXOUMOCTH  JECSATHYHBIE ApoOM B  OOBIKHOBEHHBIE,
(25 9) Pemrenne OCHOBHBIX 3a7a4 Ha APOOU, MPOIEHTHI U3 peajbHOM | OOBIKHOBEHHBIE B JCCATUYHBIC, B YaCTHOCTH B OECKOHEUHYIO

HPaKTUKH.
[IpusHaku  JENMMOCTH,  pa3IOKEHUs
HaTypaJIbHBIX YHUCEIL.
PeanbHbIe 3aBUCHMOCTH. IIpsamas
MIPONOPLUOHAIBHOCTH.

MHOXUTCIIN

JECATUYHYIO IPOOB.

IlpumensaTs  pa3HoOOpa3Hble  CHOCOOBI M NPUEMBI
BbIYNMCJICHUS] 3HAYEHHU TPOOHBIX BbIPAKEHUI, COIEPKALLUX
OOBIKHOBEHHBIE W  JCCATUYHBIC JPOOU: 3aMEHSATh IpHU
HEOOXOUMOCTH  JIECATUYHYIO  JpOoOb  OOBIKHOBEHHOW U
OOBIKHOBEHHYIO JICCITUYHOM, MPUBOJUTH BBIpaXKEHUE K (opMme,
HambOosee yOOOHOW [N  BBIYMCIEHUH, MPEoOpPa3OBHIBATH
JIpoOHBIE BBIPAKCHUS HA YMHOXXEHHE U JIEJICHHWE JeCATHYHBIX
Ipo0Oeit K MEeHCTBUAM C LEJIbIMU YuciIaMu (TIpU HEOOXOTUMOCTH
C HaIPaBJISAIONICH TOMOIIBIO).

I[IpuBoauTHL YHCIOBbIe U OYKBEHHbIe NMPUMeEPbI CTEIEHU C
HATypaJIbHbIM TIOKa3aTejieM, OOBICHSS 3HAuYeHUS OCHOBaHUS
CTETEHU M TMOKa3aTessl CTENEeHU, HaXOAUTh 3HAUYCHHs CTEIEeHEH

Bia @' (2 — m060e PaIHOHAIBHOE UHCII0, N — HATYPAIbHOE
YHCJIO) C OTIOPOM HA CIIPABOYHYIO MH(POPMAIIHIO.

IloHMMaTb cMBICA 3aMMCH OOJBIIMX YHCET € NOMOIIBIO

AecATHYHBIX Apodeii U creneHel uynciaa 10, npUMeHATH UX B

peaJbHbIX CUTyalusIX.

IIpuMeHATH IPU3HAKY ACIUMOCTH, PA3I0KECHU HA MHOKUTEIIN
HaTypaJIbHbIX YHCEIL.

Pemats mpocreiimime 3ajauM  Ha  4acTH, IIPOLEHTSI,
NPOTOPLKY, HA HAX0XKIEHHE APoOHU (IPOIEHTA) OT BEIUYUHBI U




BeJIMYMHBI 10 €€ apoOu (MpOLEHTY), IpoOu (MpOLEHTa),
KOTOPBIM COCTABJISIET OJHA BeIW4MHA OT Apyroil. IlpuBoauTs,
pa30upaTh, ONEHUBATDH PA3JIUYHbIC PELICHUS, 3alIMCU PEILICHUN
TEKCTOBBIX 3a]1a4.

Pacno3sHaBath M OOBACHATH, ONMPAsACh HAa OIPEIEICHMA,
OpSAMO HPONOPLUOHAIBHBIE W OOpPaTHO NPONOPLUOHAIbHbIE
3aBUCHMOCTH MEXAY BEJIMYMHAMH; MPUBOAUTH NMPUMEPHI 3TUX
3aBUCUMOCTEHl W3 peaJbHOro0 MHpa, M3 JpYyrux YydeOHbIX
IIPEIMETOB.

Pemare mpocreiinye mpakTHKO-OPHEHTHPOBAHHBbIE 3adadu
Ha  JIpo0dM, TPOUEHTbI, TMNpPAMYKW H  00paTHYIO
MPONOPLUHOHAJBLHOCTH, IPONOPLHH.

Auredpanueckue
BbIPa:KeHHU s
(27 v)

bykBennsie  BblpaxkeHus.  llepemennsie.  [JomycTumeblie
3Ha4YCHUS NIEPEMEHHBIX. DOPMYIIBL.

[Ipeobpa3oBanne OyKBEHHBIX BBIPAXKEHHM, pACKPBITHE CKOOOK
1 NpUBCACHUC HOI[O6HLIX cJlara€MbIX.

CBoiicTBa CTENIEHH C HATYPAJIbHBIM [10OKa3aTeIEM.
MHOT0YJICHBI. CJIO)KCHI/IG, BbIYMTAaHUC, YMHOXCHHUC
MHOTO4WJIeHOB.  DOpMyibl  COKPAaUIEHHOTO  YMHOXKEHHS.
Pa3nosxenre MHOrOYJI€HOB HA MHOKUTEH.

Osaajgersn Ha 0azoBoM YPOBHe asreOpanyecKon
TEPMUHOJIOTHEN U CHMBOJIUKOW, NMPHUMEHAITh €€ B IIpOLECCE
OCBOCHMsI yUeOHOI0 MaTepuaia.

Haxonuth 3HaueHUs OYKBEHHBIX BBIPAKECHHH IPH 3aJaHHBIX
3HA4YEeHUAX OYKB; BBIMOIHATH BBIYMCIEHU 110 (popMyiam.
BoInoHATH TPeoOpa3oBaHusl LENIOr0 BEIPAKEHHUS B MHOTOUJICH
IPUBEJCHUEM MOJOOHBIX CJIaraeMbIX, pACKPBITUEM CKOOOK.
BbINOJHATL YMHOXXEHHE OJHOYJIEHA HAa MHOIOWIEH U
MHOI'O4JIEHa Ha MHOTOWICH, MPUMEHATH (HOpMysbl KBajpaTa
CyMMBbl M KBaJpaTa pa3HOCTH C OINOpPOH Ha CIPABOYHYIO
nHbOopMaIuio.

OcymiecTBASTh Pa3I0KEHUE MHOIOWIEHOB HAa MHOXHUTEIU
yTEM BBIHECEHUS 3a CKOOKH OOIIEro MHOXKUTENS, IPUMEHEHHS
GopMynnbl  pPa3sHOCTH KBaApaToB, (OPMYT COKpAIIEHHOTO
YMHO>KEHUS C OMOPOI Ha CIIPAaBOYHYIO HH(POPMALIHIO.
IIpumensiTe 1peoOpa3OBaHUE MHOTOWIECHOB MJIS PEIICHUs
pa3sIMYHBIX 3a7ad U3 MaTEeMaTHKH, CMEXHBIX IPEIMETOB, W3
peaabHON NMPAKTHUKHU.

3HAKOMHTBCS C HCTOPUEH Pa3BUTH MaTEMATUKH.

YpaBHenust

VYpaBHeHue, npaBuia npeoOpa3oBaHus ypaBHEHUS,

Pemiarp nMHENWHOE ypaBHEHME C OJHOM IEPEMEHHOU,




U HepaBeHCTBa
(20 v)

PaBHOCUJIIBHOCTh YPaBHEHUM.
JIuHeitHOe ypaBHEHUE C OJJHOM MTEPEMEHHOMN

IIEPEMEHHOM, PEIICHUE JIMHENHBIX ypaBHeHUN. Pelienue 3anay

C IOMOIIBIO YPaBHEHHUH.

*JIluneiiHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €r0 TpaduK™.
CucreMa ByX JIMHEWHBIX YPaBHEHUM C IByMsI IEPEMEHHBIMU.
Pemenue cucrem ypaBHEHHUH CHOCOOOM TOJICTAHOBKH H

CIIOCOOOM CJIOKEHUS.

npuMeHsiss NMpaBHJa IEPEXoJa OT HCXOJHOIO YpaBHEHMS K
paBHOCWJIBHOMY €My Oonee mpocroro Buzaa. IIpoBepsiTh,
ABIISIETCA JIM KOHKPETHOE YHCIIO KOPHEM YPaBHEHMSL.

[oadupatry npuMepsl Map YUCEN, SBIAIOMIMXCS PEIICHHEM
JUHENHOIO ypaBHEHUS C IBYMS IEPEMEHHBIMH.

CTpouth B KOOpDJIMHATHOM IIOCKOCTH TpaduK JIHHEHHOTO
YpaBHEHHUsI C JBYMs IEPEMEHHBIMHM (IIpU HEOOXOJUMOCTH C
HCIIOJIb30BAaHUEM CMBICIIOBOM OMOpPHBI); MOJB3YSICh TpadUKOM,
NMPUBOAUTH NPUMeEPHI PEIICHUs YPABHEHUS.

HaxonuTh penieHue CHCTEMBI JBYX JIMHEWHBIX YPaBHEHHUU C
JIBYMsI TIEPEMEHHBIMH C ONOpPOH Ha AaJIrOpUTM y4eOHBIX
IEUCTBUI.

CocTaBJsiTh U pelIaTh YPaBHEHUE WM CUCTEMY YPAaBHEHHUH 11O
YCIIOBUIO 3a/laud, MHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJa4d TOJY4YEHHbI pe3yabTaT € ONOpod Ha
BOMPOCHBIH TUIaH.

Koopaunartsi
U rpaguku.
DOyHKIUHA
(24 9)

Koopaunata Touku Ha mnpssMoOW. YHUCIOBBIE NPOMEKYTKH.
Paccrosnue mexny 1ByMs TOYKaMH KOOPAMHATHOW IPSMON
[IpsimoyronbHas cucTeMa KOOPAMHAT Ha II0cKocTH. [Ipumepst

rpa¢pukoB, 3agaHHBIX (opmyramu. YUrteHue

pEalIbHBIX 3aBUCHUMOCTEH.

rpa¢uKoB

[onstne Qynkmun. I'papux ¢ynkumu. CBoHcTBa (QYHKIHIA.

Jlunetinas  ¢yaknua. Iloctpoenune rpaduka
¢bynkyun. 'paduk Gyrkumum y = KX + b,

JINHEHHON

N306paxkarh Ha KOOPJIMHATHOM PSIMOM TOYKH,
COOTBETCTBYIOLIME 3aJaHHBIM KOOpJAWHATAM, JIy4H, OTPE3KH,
WHTEPBAJIbI; 3aIMCHIBATH UX HA aIreOpanuecKoM s3bIKE.
OTMeuaTh B KOOPAMHATHOH MJIOCKOCTH TOYKH I10 3aJlaHHBIM
KOOpJIMHATaM; CTPOUTHh T'pa)UKHh HECIOXKHBIX 3aBHCUMOCTEH,
3aJlaHHBIX (OpPMYJaMH, B TOM YHUCIE C MOMOILIbIO IH(POBBIX
Ja00paTOPHIA.

[MpumensiTh, M3y4yaTh NPeHMMYNIeCTBA, MHTEPNPETHPOBATH
rpaduuecKuii Crioco0 MpeCTaBICHUS U aHAIN3a Pa3HOOOPa3HO
KU3HEHHOH MH(pOpMAIHH.

OcBauBaTh Ha 0a30BOM YPOBHEMOHSTHE (YHKIMH, OBJIAJIEBAThH
(G YHKIIMOHATBHOW TEPMHUHOJIOTHEH.

Pacno3naBarhp juHeiHy0 QyHknuio Y = kx + b, omuchiBaTh
e€ CBOICTBAa B 3aBUCUMOCTH OT 3Ha4eHUIT KoddduimeHToB K u b
(Tp1 HEOOXOAMMOCTH € OMIOPO Ha aJITOPUTM IMPABUIIA).
Crpouts rpadpuku JuHeHON QyHKIMU, QyHKIMK Y = Kx + b
Hcnonb3oBars uuMdpoBbie pecypebl UL [OCTPOCHUS




rpa¢uKoB (PyHKIMN U U3yYEHUS UX CBOMCTB.
[IpyBOANTE NpHMEpHI JIMHEMHBIX 3aBHCUMOCTEN B PEATBHBIX
npoleccax U sIBJICHUSX.

IToBTOpEeHHnE
H 00001IeHNEe
(6 9)

HOBTOpeHI/IC OCHOBHBIX MHOHSTHM U METOJO0B Kypca 7 KJacca,

000011IeH1E 3HAHUHA.

BpiOuparb, npuMeHSTb C€MOCOObI  CPAaBHEHHUs  YHCEII,
BBIUMCJICHUH,  NpeoOpa3oBaHUN  BBIPAXKEHHUH,  pELICHUS
ypaBHEHHUH IIPU HEOOXOIMMOCTH € HAPABJISIOIIEH TOMOIIBIO.

OcyuiecTBASTH CAMOKOHTPOJIb BBINOJHSAEMBIX JIEHCTBHM H

CaMOTIPOBEPKY pe3y/ibTaTa BBIYHCICHUN, MPeoOpa3oBaHMIA,
MTOCTPOEHUM.
Pemate mpocreifilime 3ajauyM U3 pEaNbHOM  JKU3HY,

NPpUMEHATh MaTeMaTH4YeCKHe 3HAHUSA Ul PeLeHUs 3a/1ad U3
JIPYTruX MpeaMeToB.

Pemats mpocreiilie TeKCTOBbIE 3aJa4H,
BbIOMPATH CNOCOOBI PELICHUS 3a7a4u.

CpaBHUBATD,

8 kumacc (102 gaca)

Ha3zBpanue
pa3naesa (TeMbl)
Kypca (4uciao

OcHoBHoOe cofepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAKIIUXCS

4acoB)
Yucaa un KBagpatuelii  kopeHb  u3  uucna.  *Tlonstue 00| dopmyaupoBaTh ompeaeseHne KBaJpaTHOrO KOPHS U3 4YuUCIa,
BbIYHCJICHHS. UppalMOHAIbHOM  uMcie.  JlecATHuHble  NPUONIMXKEHUA | apU(PMETUYECKOIO KBAJPAaTHOIO KOPHSA IPH HEOOXOJUMOCTH C
KBagpatnbie HUPPALMOHAIIBHBIX YUCEIL. BHU3YaJIbHOM OIIOPOU.
KOPHHU HelictButenpHble yncna. CpaBHEHUE JEHCTBUTENBHBIX Yncen™. | [IppMeHsITh ONepanuio M3BICUCHUS KBAJPATHOIO KOPHS H3
(1549) Apudmernueckuii KBapaTHbI KOPEHb. YUCIIa, MCMOJIb3YSl IIPU HEOOXOJUMOCTU KAJIbKYJISITOP.

YpaBHeHue Buja X> = a.
CaoiicTBa apu(pMeTHIECKUX
[IpeoOpazoBaHue  YUCIOBBIX
KBaJ[paTHBIC KOPHH.

BBIPAKCHU,

KBaApPaTHBIX

KOpHEH.
coJiepKaIuX

OnenuBaTthb KBaApaTHBIC KOpHH OeJIbIMHU YuCJIaMHu n
JACCATUYHBIMHA I[pO6SIMI/I.
CpaBHI/IBaTL Hu ynopsaaouuBaTb panuoHaJIbHbBIC n

UppalMOHANIbHBIC YHCIIA, 3aMTUCAaHHBIC C MOMOIILI0 KBaAPATHBIX
KOpHEM Mpu HEOOXOAUMOCTH C HAIPABJISIOLIEH TOMOIIIBIO.




HccnenoBarb ypaBHEHUE x2 = d, HaxOJIUTb TOYHBIE U
npuOmkEHHBIE KOpHU npu & > 0.

HccaenoBath cBoiicTBA KBAaJpPAaTHBIX KOPHEH, IPOBOIA
YHUCJIOBBIE SKCHEPUMEHTBHl C MCHOJB30BAHUEM KaJbKYJISATOPA
(xommbroTEpA).

IIpuMeHssiTh cBoiicTBA apu(MeTHYECKHMX KOPHeH 1Jd
npeodpa3oBaHus BbIPAKEHUIA.

BpinoyHATs, mnpocTeiiiuMe MNpeodpazoBaHMsl  BBIPAKECHUM,
CoJlepKalllMX KBaJpaTHble KOPHU. BplpaxaTb NnepeMeHHbIE W3
reoOMEeTpUYECKUX M (pu3ndeckux (HopMys nIpu HEOOXOJUMOCTH C
OIOPOI Ha MPABHUJIO.

BoruncasiTe 3HaYeHHsl BBIPA)KCHUM, COJAEPKAILMX KBaJpaTHbIE
KOPHHU, UCIIOJIB3YS IPU HEOOXOJUMOCTH KaJIbKYJIATOP.
Hcnonb3oBaTh B XOA€ PpEIIEHUSA 3a7ad  DJIEMEHTapHbIE
IIPE/ICTAaBICHUSI, CBSI3aHHBIE C NPUOMMKEHHBIMU 3HAYEHUSMU
BEJIMYMH.

3HaAKOMUTBCA C HCTOPHUEN Pa3BUTHA MATEMATUKH.

Yucaan
BbLIYMCJICHHS.
Crenenn

¢ HeJIbIM
nokasareJjieM
(74)

Crenens ¢ mnenbM okaszareseM. CTaHaapTHas 3aMUCh YHUCTIA.
Pa3mepbl 0OBEKTOB OKpYXAromiero mMupa (OT SJIEMEHTapHBIX
YaCTHI 10 KOCMHUYECKUX OOBEKTOR), JUIUTEILHOCTH MPOIIECCOB
B OKpY>KaroIIEM MUpE.

CBoliCTBa CTENEHHU C LIEJBIM ITI0Ka3aTEIEM.

@opMyJIHMPOBATH ONpeeeHne CTETICHHU C LIETbIM [T0Ka3aTeIeM
(pu HEOOXOAMMOCTH TIO BU3YaJIBHOH OTIOPE).

IpencraBasaTe 3amuch OONBIIMX W MajblX YHCEN B
craHgaptHoM Buje. CpaBHHMBaThb YHCIa W BEIWYUHBL,
3alMCaHHbIE C UCIIOIb30BaHUEM cTeneHu 10.

Hcnoab3oBaTh 3amuch 4YHUCEI B CTAaHIAPTHOM BHJIE JIA
BBIpQXXEHHSI pa3MepOB OOBEKTOB, IIUTEILHOCTU MPOLECCOB B
OKPY’KaIOIIeM MHPE.

®opmyMpoBaTh, 3aNUCHLIBATL B CHMBOJIM4YecKoi ¢dopme u
WJIIOCTPUPOBATh NPUMEPAMH CBOWMCTBA CTENEHU C LEJIbIM
nokasareieM (Ipd  HEOOXOIWMOCTH C  HUCIHOJIB30BAaHUEM
BU3YaJIbHOM OIOPBHI).

IIpuMeHsiITL  CBOIiCTBA CTEEHM s IpeoOpazoBaHUs
BBIPOKEHHM, COJIEpX AaIIMX CTENEHU C IIeNIbIM IOKa3aTejIeM ¢
UCIONIb30BAaHUEM  CNPaBOYHOM uHGOpManuu. BbIMOJHATH




AeWCTBHSI C YHUCIAMM, 3aMHCAHHBIMM B CTAHIAPTHOM BHJIE
(YMHOXEHUE, JIeIeHNE, BO3BEJCHHUE B CTEIICHB).

Aareopanueckue |KBanpartHbiii TpéxuneH. PasznoxxeHune kBaapaTtHOro TpéxwieHa | Pacmo3HaBaTb — KBaJgpaTHBIM  TPEXWIEH,  YCTaHABIMBAaTh

BbIPaKeHMH . Ha MHOKUTEIIN. BO3MOKHOCTb €0 Pa3IoKEHHs Ha MHOXKUTEIH.

KBagparublii PackiaaabpiBaTh HA MHOMKUTEIH KBAJAPATHBIA TPEXWIEH C

TPEéXUJieH HEOTPULIATENbHBIM JUCKPUMUHAHTOM TP HEOOXOJUMOCTH C

Sy OTIOPO Ha AJITOPUTM TIPABUJIA.

Adareopanyeckne | AnreOpamyeckas ApoOb. JlomycTHMbIe 3HAYCHHUS IEPEMEHHBIX, | 3anuchIBaTh anreOpanyeckue BeipakeHus. HaxomuTb 00sacTh

BBIPa’KeHM . BXOASAIMX B  anreOpanyeckue BbIpakeHHs. OCHOBHOE |ONpeAeNeHHs PAllMOHAIBHOTIO BBIPAKEHMUS.

Auaredpanyeckasi | CBOICTBO anredpandeckoit 1poou. CokpalieHue Apooei. BbINOJHATH YKCIIOBBIE MOJCTAHOBKU U BBIYHCJISATH 3HAUCHHE

Apo0b Cnoxenue, BBIYUTAHUE, YMHOXKEHUE U JieJieHue | ApoOu, B TOM YHCJIE ¢ TIOMOIIbIO KaJIbKYJIATOpA.

(1549) anreOpanyeckux Jpobeil. IlpeoOpazoBanue BbIpaxkeHHil, | POPMYJIMPOBATHL OCHOBHOE CBOMCTBO anredpanyeckoil n1podu

coJiepKalux anreopandeckue Apoou. U MPUMEHATH €ro Ui IpeoOpa3oBaHus IpoOeH.

BoinosiHATh AeilicTBUSL ¢ anreOpandyeckUMH JIpoOsSMU  TIpU
HEOOXOJMMOCTH C Hampapisiomeid nomouipio. [IpuMeHsTH
peoOpa3oBaHMs BbIpAXEHUM Ui pelieHus 3a1ad. Beipaxkarb
nepeMeHHble 13 Qopmyn (PU3NYECKHX, TE€OMETPUUYECKUX,
OTNHUCHIBAIONIUX OBITOBBIE CHUTYyallMM) TPH HEOOXOIUMOCTH C
HaIIPaBJIAIOIIEH TOMOILIBIO.

YpaBHeHust KBanpatHoe ypaBHenue. HemonHoe kBaapaTHoe ypaBHEHHE.|Pacmo3dHaBaTh KBaJpaTHbIC ypaBHEHUS.

U HepaBeHCTBA. dopmyna KopHEl KBaJpaTHOTo ypaBHeHUs. *Teopema Bueta*. |3anucbiBaTh (opmMyJly KOpHEH KBaJpaTHOIO YpaBHEHMS,

KBanpatubie Pemienne  ypaBHeHMH,  CBOAALIMXCS K  KBaJpaTHBIM. | pemIaTh KBajJpaTHbie YPaBHeHUsI — IIOJHbIC U HEMOJHbIE (C

YPaBHEHHUSA [IpocTeiimme ApoOHO-pallMOHATILHBIE YPaBHEHHUS. HCIOJIb30BaHUEM CIPABOYHON MH(POPMAIIUN).

(154) Pemenne TEKCTOBBIX 3aJay C TOMOUIbIO  KBaapaTHHIX | [IpoBomMTh  mpocTeiimme  WCCaeTOBAHHST  KBAJPaTHBIX

YpaBHECHU. ypaBHEHUH.

Pemiath ypaBHeHUsl, CBOASIINECS K KBAJAPAaTHBIM, C IOMOIIIbIO
npeoOpa3oBaHUl M 3aMEHOM IEPEMEHHOW ¢ Omopol Ha
aJIITOPUTM TpaBUJIA.

Ha0aonats M aHAJIM3MPOBATHL CBSA3b MEXKAY KOPHAMH U
K03 pHLIMEeHTaMU KBaJPaTHOTO YPaBHEHUS.
*TIpuMeHSATH TEopeMy Buera

JJIA PCUICHUA




3aj1a4 (C UCIOJIb30BaHUEM 00pas3ia)™.

Pemate TekcTOBBIE 3aJa4yd  anreOpandeckuM CIOCOOOM:
NEPEXOAUTh OT CIIOBECHOH (hOPMYIHMPOBKM YCIIOBHS 3aJjaud K
anredpandyeckoil Mojenu MyTEM COCTaBJICHHs ypaBHEHUS (IIpH
HEOOXO/JMMOCTH €  HalpaBIsIOMIEd TOMOINBIO);  pemaTh
COCTaBJICHHOE YPaBHEHHUE; MHTEPIIPETUPOBATh PE3YIIbTAT.
3HAKOMHUTBCS ¢ UCTOPHEH Pa3BUTHUS aareOpsbl.

YpaBHenust JIluHeliHOe ypaBHEHHE C JByMs INEpPEeMEHHBIMH, ero rpaduk, | Pacmo3naBaThb JnHeiiHbIe ypaBHEHHUS C IBYMsI IEPEMEHHBIMU.
U HEPaBEeHCTBA. MIPUMEPHI PEIICHNs YPAaBHEHUH B II€JIbIX YUCIIAX. Ctpouth rpapuky JIMHEHHBIX YpaBHEHHH, B TOM 4HCIE
Cucremsl Pemenne cucreM [BYX JIMHEWHBIX YPaBHEHMH C JABYMs |MCHOJb3ysi HH(POBBIe Ppecypchl (IIpU HEOOXOJUMOCTH C
YPaBHeHUil nepeMeHHbIMU. [IpuMepbl perieHus CUCTEM HETUHEHHBIX |OMOPON Ha aJrOPUTM YU4eOHBIX AEHCTBUM).
(13 9) YPaBHEHUH C ABYMS IIEPEMEHHBIMH. Paziuuarh napajuiesibHble M NEPECEKAIOIIHUECS NPSMbIE IO HX
*I'paduueckast  MHTEpOpETalUss  ypaBHEHUS C  JABYMs |ypaBHEHUSIM.
NEpPEeMEHHBIMHU U CUCTEM YPAaBHEHUH ¢ AByMS MepeMeHHbIMU™. |PemiaTh cHcTeMbl JABYX JIMHEHHBIX YypaBHEHUH C JBYMS
Penrenne TeKCTOBBIX 33124 C IOMOIIBKO CUCTEM YPaBHEHUM. MIEPEMEHHBIMU TOJICTAHOBKOM U CII0KEHHEM.
Pemartp npocreiime CUCTEMBI, B KOTOPBIX OJTHO U3 YPaBHEHUU
HE SIBJISIETCS JIMHEHHBIM MPH HEOOXOIMMOCTU C HAIPABISIOLIEH
IIOMOILBO.
*TIpuBoauTh rpaduuecKyl0 HHTEPHPETAUMI0 PCILICHUSA
YpaBHEHHUs C JABYMs IEPEMEHHBIMU U CHUCTEM YpPaBHEHUH C
JIBYMsI IEpEMEHHBIMU. *
PemaTth TekcTOBBIE 32124 AITeOPaNuECKUM CIIOCOOOM.
YpaBHeHus YHucnoBble HEPABEHCTBA U UX CBOMCTBA. DopMy IHMPOBATH CBONCTBA YHCJIOBBIX HEPaBEHCTB,
U HEPaBEeHCTBA. HepaBeHcTBO ¢ 0HOM NepeMeHHOM. JIMHEWHbIE HEPABEHCTBA C | WILIIOCTPUPOBATh UX HA KOOPIUHATHON IIPSIMOU.
HepasencrBa OHOM mnepemMeHHOW M uX peweHue. Cuctemsl JHUHEHHBIX | [IpuMeHATH cBOWCTBA HEPABEHCTB B XO/€ PEIICHUS 3aa4.
(12 9v) HEPABEHCTB C OJTHOM NEPEMEHHON U UX PELICHUE. PemaTth MHENWHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM,

N300paxkeHue perieHus JIMHEHHOTO HEPABEHCTBA U UX CHCTEM
Ha YUCJIOBOM MPSIMOM.

n300pakaTh peleHre HePaBEHCTBA HA YMUCIIOBOM MPSMO.
Pematp cucTeMbl TMHEHHBIX HEPABEHCTB, N300pakaTh pellIeHUE
CHCTEMBl  HEpPAaBEHCTB  HAa  YHUCJIOBOM  MpsMOHM  IIpH
HEOO0XOAUMOCTHU C BU3YyaJIbHOW OMOPOH.

DOyHKUUH.

IlonsiTue Q)YHKHI/II/I Oo0nactb OIIpCaACJICHUA KW MHOXCCTBO

Hcnonb3oBaTh  QYHKIMOHATBHYIO ~ TEPMHHOJIOTHIO M




OcHOBHBIE
MOHATHUSA
(54)

3HayeHud GpyHKuH. CriocoObl 3a1aHus GYHKIHI.
I'padux ¢pynkuuu. CpoiicTBa (QyHKIMH, UX OTOOpakKeHHE Ha
rpaguke.

CHMBOJIMKY.

Boruncaste 3nauenuss GyHKuui, 3agaHHbIX GopMmynaMu (TIpu
HEOOXO/MMOCTH MCIIONIBb30BaTh KaJbKYJISATOpP); COCTABJIATH
Ta0JIMIbI 3HAYeHU QyHKIHN.

Ctpouts mo Toukam rpapuku QyHKIUI.

OnuceiBaTh cBoiicTBa (QYHKIIMM Ha OCHOBE €€ rpaduyeckoro
NpPEJCTaBICHUA TPH HEOOXOIUMOCTH C  HampaBIIOIIEH
ITOMOUIBIO.

Hcnoab3oBaTh  (QYHKIMOHAIBHYIO  TEePMHUHOJOTHIO  H
CHMBOJIMKY.

HccnenoBarh mpuMepsl IpadUKOB, OTPAKAIOUIMX peabHbIE
npoueccel U sABiaeHus. IlpuBoAMTH NMpUMepbI NPOLECCOB U
SBJICHUH C 33JJaHHBIMU CBOMCTBaMHU.

Hcnonab30BaTh KOMIBIOTEPHBIE MPOrPAMMBI Il TIOCTPOCHHUS
rpaduKoB PYHKIHIA U H3yYSHHS UX CBOWCTB

DOyHKIUH.
Yucaosbie
GyHxuun
O )

Urenne wu moctpoeHue rpadukoB ¢yHkuuid. Ilpumepsr
rpaduKoB QYHKIUA, OTPAYKAIOIINX PEATbHBIC TPOIIECCHI.
OyHKIHUH, ONHKCHIBAIOIIME  TOPAMYIO U OOpaTHYIO
IPOTOPIIMOHATBHBIC 3aBUCUMOCTH, UX rpaduku. ['unepodona.
I'padux pynximmy = X2

K
Oynxmuny = X5,y = x5,y = vx, ¥ = = *rpaduueckoe
pelieHne ypaBHEHH U CUCTEM YpaBHEHUM. *

Haxonuthb ¢ noMmoubio rpaduka GyHKIUN 3HAUCHHE OJHOM U3
paccMaTpuBaeMbIX BEJIMYUH 10 3HAYEHUIO IPYroi.

B HecnoXHBIX ciiy4asx BbIpaxkaTb (GoOpMYyJioi 3aBHCHMOCTH
MEXKy BEIMYMHAMU.

OnuceiBaTh XapakTep U3MEHEHMS OJHOM BEIWYUHBI B
3aBUCUMOCTH OT U3MEHEHHUS JpYyrou

Pacno3HaBarp Buabl u3ydaeMmblx (QyHKuuid. Iloka3piBaTh
CXeMaTH4YeCKH II0JIO)KEHWE Ha KOOPAMHATHOM IIJIOCKOCTH
rpadukos GyHxImit BHJIA: y = X4 y = X5,
y=VRy =L

Hcnonb3oBath GyHKIHOHAIBHO-TPaduiyecKue
npeacTaBJIeHus IS PEIICHNs U UCCIEA0BAHNS YPAaBHEHUN U

CUCTEM ypaBHEHUI.
I[IpumensTh MPPOBBIE pecypchbl Ul MOCTPOCHHs IpadUKOB

byHKLUI.

IHoBTOpEHUE

HOBTOpeHI/IC OCHOBHBIX MHOHSITHM U METOJOB KYpCOB 7 n 8

HpI/IMeHﬂTb CIoCcoObI CpaBHCHHUA  YHCCI, BLIHHCHGHHﬁ,




M 00001IeHNe
(6 9)

KJIaCCOB, 0000IICHKE 3HAHUIA.

npeoOpa3oBaHUil BBIPAKEHUH, PEIIEHUS] YPaBHEHUI.
OcyuiecTBASTH CAMOKOHTPOJIb BBINOJHAEMBIX JIEHCTBHU H
CaMOIIPOBEPKY pe3yibTaTa BBIYMCICHHMH, MpeoOpa3oBaHUH,
MTOCTPOEHUM.

Pemiare 3agayd M3 peajJibHOM  KM3HHM, NPUMEHATH
MaTEeMaTUYECKHE 3HaHWS U1 pEelIeHHs 3a7ad W3 JpYrux
IIPEAMETOB.

Pemath TekcTOBBIE 32/1aUH, CPABHUBATH, BLIOUPATH CIOCOOBI
pelieHus 3a/1aun.

9 kaacc (102 gaca)

Ha3zBpanue
pazaesa (TeMbl)
Kypca (4uciao

OcHoBHoOe cofepkaHue

OcHoBHbBIE BU/BI 1€ATCJIBHOCTH oﬁyqammnxcsl

4acoB)
Yuciaau PanmonaneHbie yncna, *uppanroHanbHbIE YKcia, KOHEYHbIe U | Pa3BuBaThL mpeacTaBJeHUsl O 4YHCIaX: OT MHOXECTBa
BbBIYUCJICHUA. 6GCKOHC‘~IHBIG JCCATUYHBIC )Ip06I/I. MHO)KCCTBO HaTypaJII)HBIX YHUCCJI 10 MHOXKECTBaA ILCI\/JICTBI/ITCJ'H)HLIX YHUCCII.
JleiicTBUTEIbHBIE |JICHCTBUTENIBHBIX  YHCEN, JICUCTBUTENIbHBIE YKCIa  Kak | O3HAKOMHUTBCS C BO3MOYKHOCTBIO MpeACTaBICHUS
qucJaa OCCKOHEUYHBIC JeCATUYHBIC MpoOu. B3ammMHO OaHO3HAYHOE |IEHCTBUTEIBHOIO YHCIIA KaK OCCKOHEYHOW ACCATUYHOU ApoOH,

(CRY)

COOTBETCTBUE MEX]y MHOXECTBOM JI€UCTBUTENIbHBIX YUCET U
MHOECTBOM TOUYEK KOOPANHATHOU MPSMOM.

CpaBHeHUE  JCUCTBUTENBHBIX  YHUCEN, apUPMETHUECKHE
IENCTBUS C NEUCTBUTEILHBIMA YUCIAMH. *

[Tpubmmkénnoe 3HAUCHUC BCJIMYHHDI, TOYHOCTH
MPUOJIMKESHHUS.

Oxkpyrnenue wuucen. [lpukuaka © OLEHKA pPE3yNIbTATOB
BBIYMCIICHUI.

NPUMEHSTHh JICCATUYHbIE MNPUOIIDKEHUS] PAlUMOHAIBHBIX U
HAPPaLHOHAIbHBIX YHCEIL.

*3anuchIBaTh, CPaBHUBATDH " YHOpPAI0YUBATH
IEUCTBUTEIILHBIE YnCIa™.

BeimmoansATh, coyeTas YCTHbIE M IHCbMEHHBIE IIPUEMBI,
apugMeTHYeCKHe AelCTBUS C PAlUUOHAIBHBIMU YUCIAMU;
HAXOAUTh 3HAYCHUS CTECIECHEH C LEJIbIMU II0Ka3aTelsIMU H
KOPHEH; BBIYMCJIATH 3HAYCHUS] YNCIIOBBIX BBIPAKCHHUMN.
Hoay4yurs mnpeacTraBjieHHe O 3HAYUMOCTH JEHCTBUTEIIBHBIX
YHCEJI B IPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKa.
AHAJIM3MPOBATHL W JeJaTh BBIBOABI (IIOCJIE COBMECTHOIO




aHajM3a) O TOYHOCTH NPHOIMKEHUs IEeHCTBUTEIBHOTO YHMCIIA
IIPU PEIICHUH 3a]1a4.

OxpyrasTb NENCTBUTEIIbHBIC qucia, BBINOJIHATH
NPUKHIKYpE3yJIbTaTa  BBIYMCICHUN,  OIEHKY  3HA4YeHUi
YHCJIOBBIX BBIPAXKEHUN.
3HAKOMUTBCA ¢ UCTOPUEH PAa3BUTHA MAaTeMaTHKH.
YpaBHeHus JInneviHoe ypaBHeHMe. Pemienue ypaBHeHMH, cBomdmuxca K|OcBauBaTb, 3alOMMHATHL W HNPHUMEHATH TIpaduyeckue
1 HepaBeHCTBA. JTMHEUHBIM. MeTOAbl IIPU PELICHUM ypaBHEHWIl, HEPABEHCTB U HUX CUCTEM
YpaBHeHus KBanpatHoe ypaBHenue. Pemienue ypaBHeHHH, cBonasgmuxcs |(mpu HEOOXOIMMOCTH C ONOPOM Ha aJIrOpUTM Yy4eOHBIX
C O/THOH K KBaJlpaTHbIM. buKBapaTHbIC ypaBHEHHUS. JEHUCTBUN).
nepeMeHHOM *IIpumepsl pellleHUs] ypaBHEHMH TpeTbed M ueTBEPTOM | Pacmo3HaBaTh 1ieible U IPOOHbBIE ypaBHEHMS.
(14 9) CTENECHEN pa3JIoKEHUEM HAa MHOKUTEIH. * Pemarn JimHeiiHble M KBaJApaTHbIE YPAaBHEHHWS, YPaBHEHHI,
Pemenune 1poOHO-paliMOHAJIBHBIX YPaBHEHUI. CBOJALIMECS K HHUM, IpocTeline ApoOHO-pallMOHAIbHbIE
Perrenue TeKCTOBBIX 33724 aJIre0panyeckKiuM METOIOM. YpaBHEHUS.
IIpeanarath BO3MOXHBIE CIIOCOOBI pEIIEHHs] TEKCTOBBIX 3ajad,
o0Ccy:kIaThb HMX M PpelaTb TEKCTOBBIC 33Ja4d Pa3HBIMU
croco0amu.
3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTHA MATEMATUKH
YpaBHeHust JIunelHOE ypaBHEHUE C ABYMsI IEPEMEHHBIMU U €ro0 rpaduk. |OcBamBaTh M NMPUMEHATH NPUEMBI PELIEHUs] CHUCTEMBI JBYX
U HepaBeHCTBa. Cucrema IByX JNMHEWHBIX YPaBHCHHMM C ABYMs IEPEMEHHBIMU |JIMHEHHBIX YPABHECHUN C ABYMs NEPEMEHHBIMU U CUCTEMBI IBYX
Cucremsl u e€ peuieHue. PenieHue cucreM ABYX YpPaBHEHHM, OJHO W3 | yPaBHEHHUM, B KOTOPBIX OJHO YPAaBHEHHUE HE SIBISAETCS JIMHEUHBIM
YPaBHeHUi KOTOPBIX JINHEWHOE, a APYroe — BTOPOU CTEIICHH. (o BU3yaJIbHOM oTIOpe).
(14 9) I'padmueckass uHTEpHIpeTalsl CUCTEMbl ypaBHeHHUH ¢ AByMs | Mcmonb3oBaTh (GyHKUIMOHATBHO-TpadUYecKUe IMpeaCcTaBICHUs

NEPEMEHHBIMH.
Perrenne TeKCTOBBIX 3314 alNredpanyecKuM Crocooom.

JUI pellleHHs] U UCCJIeI0BAHMS YPABHEHUH U CHCTEM.
AHAIM3HPOBATH TEKCTHI 32/1a4, pelIaTh UX alreOpandeckum
crocoOOM: MepexXoaUTHOT CIOBECHON (HOPMYITUPOBKU YCIOBHS
3a7auu K anreOpanyeckoil MOJIeN MyTEM COCTABIICHHS CUCTEMBI
YPaBHEHMH; pemiaTh COCTABICHHYI0 CHUCTEMY YpaBHEHUH;
HHTEPNPEeTHPOBATH PE3YIbTAT.

3HAKOMMTBCS € HCTOPUEH Pa3BUTHSI MATEMATUKH

YpaBHenust

YucnoBbie HCPABCHCTBA U UX CBOMCTBA.

Yurarn, 3anMChIBATD, MOHUMATb,




U HepaBeHCTBA.
HepasencrBa
(16 v)

JIuHeiiHbple HEPAaBEHCTBA C OJHOM NIEPEMEHHON U X PEILLECHHUE.
CucTtemMbl TUHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOM M HX
peLICHHE.

KBanpaTHble HEpaBEHCTBA U UX PEIICHUE.

I'paduueckas  uHTEepmpeTamuss HEPABEHCTB H  CHCTEM
HEPABEHCTB C JABYMS IEPEMEHHBIMU.

HHTEPNPEeTUPOBATHLHEPABEHCTBA; HCIOJIB30BATh CUMBOJIMKY U
TEPMHUHOJIOTHIO.

BbInoJiHATH 1peo0pa3oBaHusl HEPaBEHCTB, MCMOJb30BATh IS
MpeoOpa30BaHus CBOMCTBA YNCIIOBBIX HEPABEHCTB.
Pacno3HaBaTh JIMHEITHBIE U KBAPATHBIE HEPABEHCTRA.

Pematrb JIMHEVMHBIE HEPABEHCTBA, CHUCTEMbl  JIMHEWHBIX
HCPaBCHCTB, CUCTCMblI HCPABCHCTB, BKIIOYAIOIIUX KBAaJAPaTHOC
HEPaBEHCTBO, U PELIATh UX; 00CYKAATh [TOJYYCHHBIC PEIICHHUS.
M300paxkaTh pelieHre HEPABEHCTBA U CUCTEMBl HEPABEHCTB Ha
YUCJIOBOW TPSIMOM, 3amUCBIBATH pPEIIEHHUE C IOMOIIBIO
CHUMBOJIOB.

PemaTh KBaJpaTHbIE HEPABEHCTBA, HUCMOJIB3Ys Tpaduyeckue
IIPEJICTAaBICHMUS.

OcBauBaTh W TPUMEHSATbL HEPABEHCTBA IPU PEIICHUU
Pa3IMYHLBIX 3a4a4, B TOM YUCJIC MIPAKTHUKO-OPUCHTUPOBAHHLbIX.

DyHKIUHA
(16 4)

KBanpartnunas ¢ynknus, e€ rpaduk u cpoiictBa. [lapaGona,
KOOPAMHATHI BEPIINHBI TapaloJibl, OCh CAHMMETPHUH apadOJIbl.
Crenennbie (QYHKIMH C HATypaJbHBIMU TOKa3aTeNsiMH 2 U 3,
uX rpauKu 1 CBONCTBA.

Ipaduxu pymxumii: y = kx,y = kx + b, ,y = ax?, y = ax},

y = VoY =z

Pacno3naBaTh BU/bI U3y4aeMbIX (YHKIHI; HILTHOCTPHPOBATH

CXeMATHYECKH, 00BSICHATH PACIIOIIOKCHHE Ha KOOPIHMHATHOM

IUIOCKOCTH TpadukoB GyHKimid Buga: Y = kx, y = kx + b, , y

= ax?, y = axd,
— _k o

y =x Y = ~ B 3aBHCHMOCTH OT 3HAYCHHUIi KOI(HIICHTOB;

OIMUCHIBATh UX CBOMCTBA.

Pacno3naBaTh KBaJpaTHUHYIO (QYHKIHIO 110 popMmyIe.
IlpuBoguTh mnNpuMepbI KBAJPATUYHBIX 3aBUCHUMOCTEH U3
peanbHOM JKU3HU, (PU3HKH, TEOMETPUH.

BoisiBiisiTh 1 000011aTh 0OCOOEHHOCTH TpaduKa KBaJIpaTUIHON
Gy Yy = ax> + bx + ¢ (Ipu  HEOOXOAMMOCTH  C
HaIpPAaBIIAIOIIEH TOMOIIBIO).

Crpourr W  u300pazkaTh  cXeMaTHYeCKH  IpauKu
KBaJpaTMYHBIX (DYHKIMIA, 3a1aHHBIX OpMyIaMu BUaay = ax?, Yy
—ax*+(Qq, y=ax+p? y=axt+bx+c (upu
HEO0OXOJIMMOCTH C BU3YaJIbHOM 0NOpoii).

AHAIM3UPOBATL M TNPHUMEHATH CBOMCTBA H3YYECHHBIX




byHKIMIA IS UX TOCTPOCHHS, B TOM 4YHCIIE C TIOMOIIBIO
M (POBBIX PECYPCOB.

YucaoBble
MOCJIeA0BATEJIHLHOC
TH

(15 9)

TlonaTne YHUCIOBOM ITOCIIEOBATEILHOCTH.

3amaHue TOCIIeAOBAaTEIbHOCTH PEKYPPEHTHOU (opmynoil u
(dhopmymoit N-ro wieHa.

ApugpmeTrnueckas U reomeTpuueckas mporpeccuu. @opmyisl
N-TO WieHa apu(PpMETHUECKONH U T€OMETPUUECKON MPOrpecCcuil,
CYMMBI IIEPBBIX N YWIECHOB.

*N300pakeHre WICHOB apu(METUYECKOW M TC€OMETPUUYECKOU
IIPOrpeCcCUil TOUKaMU Ha KOOPIAUHATHOM INIOCKOCTH.
JIMHEeHBIN ¥ SKCTIOHEHIIMAIbHBINA POCT.

Cr0XHbIE IPOLEHTHL. *

OcBauBaTh M NPUMEHATHh UHJIEKCHbIE 0003HAUYEHUS, CTPOUTH
peueBble BbICKA3bIBAHUSI C MCIOJIb30BAaHUEM TEPMUHOJIOTHH,
CBS3aHHOM C MOHSATHEM TOCJIEI0BATEIbHOCTH.

AHanu3upoBaTh (GopMylTy N-TO 4J€Ha IOCIEA0BATEIbHOCTH
WIH  PEeKYpPpEeHTHYI0  (GOpMYyly M  BBIYUCIAATH  WICHBI
MOCJIEIOBATEIbHOCTEHW,  3aJaHHBIX  3THUMH  (popmyramu.
YcranaBiamBathb 3aKOHOMEPHOCTH B MOCTPOECHUU
IIOCJIEIOBATEIbHOCTH, €CJIM BBINMCAHBI IIEPBBIE HECKOJBKO €&
YJICHOB.

PacnoznaBath  apu(METHUECKYyl0O M T'€OMETPHYECKYIO
IPOTPECCUHU TIPU PA3HBIX CIIOCOOAX 3a/1aHUs.

Pemarp 3amaun ¢ wucnonp3oBaHueM (GopMya N-rO  dieHa
apu(pMETHYECKOH ¢ TEOMETPUUYECKOH MPOTPECCHUM, CYMMBI
NEPBBIX N YWICHOB C OMOPOii Ha CIPABOYHYIO HH(POPMALHIO.
*U300paxxkaTh WIEHBbl IIOCIEJOBATEIBHOCTH TOYKAMU Ha
KOOPJIMHATHOM TIIIOCKOCTH™.

PaccmarpuBaTh npuMepbl NpoHeccOB M SIBJICHUH U3
peaJIbHOM  KM3HM,  WUIIOCTPUPYIOIIME  W3MEHEHUE B
apu(pMETHYECKON MPOrpeccur, B FeOMETPUUECKON MPOrpecCcHH;
*1300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH rpadudecKu™.
PemiaTts mnpocreiilmime 3aga4yM, CBA3aHHBIE C YHCIOBBIMHU
MOCJIEIOBATEIbHOCTAMY, B TOM YHCJE 3aJaud M3 pealbHOI
KM3HM  C  HCHOJb30BaHMEM  LUQPOBBIX  TEXHOJOTH
(97EKTPOHHBIX TA0NHUI, TPaQUIECKOTO KATBKYIATOPA U T.I1.).
*PemiaTh 3a7a4n Ha CJIOXKHBIE IIPOLIEHTHI, B TOM YHUCIIE 3aJa4d
U3 pealIbHOM NMPAKTUKHU (C HUCIOIb30BAaHUEM KaJIbKYIISITOpaA).™
3HAKOMHTBCS ¢ HCTOPHUEH Pa3BUTHS MAaTEMATHKH.

IoBTOpEHME,
00001IEeHHE,
cUCTeMaTH3alUs

Yucaa u BBIYHCIEHUS (SaHI/ICB, CPaBHCHHUC, HCﬁCTBHH C
I[ef/'ICTBI/ITeJIBHBIMI/I qucjiaMu, 4YuCJIOBas IpdaMas; MTPOLCHTHI,
OTHOLICHHSA, IPOIIOPIHHU; OKPYIJICHUC, HpI/I6J'II/I)KeHI/Ie, OLICHKA,

OHepI/IPOBaTB MNOHATUAMMU: MHOXCCTBO, IIOJMHOXKCCTBO,
oncpanyv Had MHOXKCCTBaAMH; HCIHOJb30BaTh Fpa(l)I/IqGCKOG
npeacCTaBICHUC MHOKCCTB IJIA OIIMCAaHUs PCaJIbHBIX ITPOHCCCOB




3HAHUH
(18 v)

peleHre TEKCTOBBIX 3a7a4 apU(PMETUIECKUM CIIOCOOOM).

Auaredpanyeckune BbIPa:KeHUS (mpeobpazoBaHue
anredpandecKux BBHIPAKEHUI, TOMYCTUMbIE 3HAUCHHUS).
@Oyaknuu (IOCTpOEHHE, CBOMCTBa M3YYEHHBIX (YHKINH;
rpaduyecKkoe pereHne YypaBHEHUH U UX CUCTEM).

U SBJICHMH, MpH pEHIeHWH 3aJad M3 JAPYyrux YydeOHBIX
MPEIMETOB.

AKTYyaJIn3MpoBaTh TEPMUHOJIOTHI0O U OCHOBHbIE NelCTBUS,
CBSI3aHHBbIE € YHCJAMH: HATypaJlbHOE YHCJIO, NPOCTOE U
COCTaBHOE YHMCIIA, JIEIUMOCTb HATypalbHBIX YHCEN, MPU3HAKH
JNETUMOCTH, IIeJI0€ YHUCIIO0, MOIYJIb 4YHclia, OOBIKHOBEHHAs H
JecsITUYHasg ApoOu, CTaHAAPTHBIA BUJ 4Hcla, apudMeTHuecKuit
KBaJIpaTHBIA KOPEHb.

BbINOJIHATL JelicTBUSI, CPAaBHUBATh W YNOPSAJ04YMBATH
4yyciia, MPEACTaBIATh YUCIA Ha KOOPAWHATHOW MPSMOM,
OKPYIJIATh  YMCJIA; BBINOJIHATH TPUKHIAKY M OLIEHKY
pe3ynbTaTa BIYMCICHUH.

Pemath TeKcTOBBIE 3a1a4U ApUPMETHIECKIM CTIOCOOOM.
Pemats mnpakTHyeckHue 3aJa4uM, COAEP)KAILUE MPOLIECHTHL,
JI0JIM, YacTH, BBIPAKAIOIIME 3aBUCHUMOCTH: CKOPOCTb —
BpeMSi — pacCcTOsSiHUE, I[€HAa — KOJHYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — IPOU3BOJUTENILHOCTD TPYAQ.
Pa30uparth peanbHbIC )KU3HEHHBIE CUTYalud, ()OPMYJIHPOBATH
UX Ha S3bIKE MAaTeMaTUKH, HAXOAUTH pEIICHUE, MPUMEHS
MaTeMaTUYECKUH anmnapar, HHTepPIpeTHPoOBaTh PE3yJIbTaT
OnepupoBaTh NMOHSITHSIMH: CTEIEHb C LEJIbIM IOKa3aTeleM,
apupMeTHYECKHU KBaJIpaTHBIN KOpEHb, MHOTOYJIEH,
anredpanyeckas 1po0b, TOKIECTBO.

BbINoOHATL OCHOBHBIE [A€iCTBHMSA: BBINOIHATH Pacy€Thl I10
dbopmynam, mpeoOpa3oBBIBATH IEJIBIE, APOOHO-pAIIMOHATHHBIC
BBID@KEHUSI M BBIPAXKEHUS C KOPHSAMH, pPEaJU30BHIBAThH
pa3joKeHUEe MHOrouwleHa Ha MHOXHUTEIU, B TOM YHCIE C
UCTOJIb30BaHUEM (OpPMYNT pa3HOCTH KBaApaTOB M KBaapara
CYMMBI ¥ Pa3HOCTH (C OMOPOM Ha CIPABOYHYIO MH(MOPMAIHUIO);
HaXOJUTh JOIMYCTUMbBIC 3HAUCHHs MEPEMEHHBIX M JIPOOHO-
paLMOHAIBHBIX BBIPAYKEHHI, KOPHEH.

MoneaupoBath ¢ NMOMOIIBIO (OPMYN peajbHbIE MPOIECCH U
SIBJICHUS.

OnepupoBath MOHATHAMHU: QYHKIHSA, TpadUK QYHKIUH, HYIH




(GYHKIIMM, TMPOMEXYTKM  3HAKOMOCTOSHCTBA,  IPOMEXKYTKH
BO3pacTaHusl, yObIBaHUS, HAHOOJIbIIIEE U HAUMEHbIIIee 3HAYCHUS
byHKIUH.

AHaIM3MpoOBaTh, CPaBHUBATh, O00CYXKIaTh  CBOWCTBA
GyHKIMH, CTPONTH UX rpadUKU.

OnepupoBaTh NOHATUSIMU: TpsMas MPONOPLHMOHAIBHOCTD,
oOpaTtHass  NPOMOPIUOHAIBHOCTh,  JUHEWHAs  (YHKIMS,
KBaapatuuHas QyHKus, mapadona, runepooa.

HUcnoan3oBats rpaduku Uil ONpPENEICHUS  CBOMUCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, I PEIICHUs 3alad U3 JPYTHUx
y4eOHBIX TPEAMETOB U PEATbHOH KU3HU; MOAEJITHPOBATH C
MOMOILBIO TPa(MKOB PeaIbHBIE MPOLIECCHI U SBICHMUS.
Bripaxars popMyraMu 3aBUCUMOCTH MEXKY BEIMYNHAMMU.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOTI'O KYPCA «I'EOMETPUS» (I10 I'OJAM OBYUYEHUA)

7 kiacc (68 Jacos)

Ha3zBpanue
pasaesa (TeMbl)
Kypca (4uciao

OcHoBHoOe cofepkaHue

OcHoOBHBbIE BH/IbI 1eITEJIbHOCTH 00Y4aAKIIHXCS

4acoB)

IIpocreiimme [pocreiinume reomeTpuueckrue 0ObEKTHI: TOUKH, IpsSMbIE, Tyud | POpMYJIMPOBATH OCHOBHBIEC IOHATHUS U ONPEAEICHHUS.
reoMeTpu4yecKue |4 yribl, MHOTOYTOJIbHUK, IOMAHAs. Pacno3HaBaTh  M3y4YEHHbIE  TIE€OMETpUYECKHE  (QUIYpHI,
durypsbi CMerKHBIE U BEPTUKAJIBHBIE YIJIBL. onpeeJisiTb UX B3aUMHOE pPAaCIOJOKEHUE, BBINOJHATH
U HX CBOMCTBA. Pabota ¢ npocTeiiMu yepTeKamH. 4epTEXK M0 YCIOBHIO 33Jaud (C MCIIOJIb30BAaHHEM CMBICIOBON
N3mepenue W3mepeHue IMHEHHBIX W YIVIOBBIX BEJIMYMH, BBIYMCIICHHE |OMOPBI: HABOMAAIIME BOIPOCHl W/WIM alroputrMa y4eOHBIX
reOMeTPUYeCKHX |OTPE3KOB U YIJIOB. JIEUCTBHIN).

BeJIHYHH Ilepumerp u  miomans  ¢uryp, cocraBieHHbIX 43 |IIpoBoamTh mpocTeiilue NOCTPOSHHS C MOMOILBIO HUPKYIS U

(14 )

MPSIMOYT OJIbHUKOB.

JINHEHKH.
H3MepsATH TUHENHBIE U YIJIOBBIE BEIMYHUHBI T€OMETPUUYECKUX
1 TIPAKTUYECKUX OOBEKTOB.




Omnpenensitb «Ha TIJIa3» pa3Mepbl peaJbHbIX OOBEKTOB,
NMPOBOIUTH TPYOYIO OLIEHKY UX Pa3MepOB.

PemaTp 3a7auu Ha BBIYHMCICHUE JJIMH OTPE3KOB W BEIUYHH
YTJIOB.

Pematsp 3a1aun Ha B3aMHOE PACIIOJIOKEHUE T€OMETPUIECKUX
¢buryp.

IMpoBoanTH KIACCU(PHUKAINIO YIIIOB, BHIYHCIAATH JIMHEHHbBIE U
YIJIOBBIE BEJIMYHHBI, MPOBOAUTH HECJ0KHbIe HEOOXOAMMbIE
JoKa3aTeJIbHbIE PacCYKICHHUS.

3HAKOMUTBHCS C UCTOPHEH pa3BUTHS reOMeTPUH.

TpeyroabHuku
(22 4)

IlonsaTHE O paBHBIX TpPEYrojdbHUKaX U  IEpBUYHBIC
NPEICTaBICHUA O PAaBHBIX (KOHTPY’HTHBIX) ¢urypax. Tpu
IIPU3HAKA PABEHCTBA TPEYTOJIbHUKOB.

[lpu3Haku  paBeHCTBA  NPSAMOYTOJIBHBIX  TPEYrOJbHUKOB.
CBoiicTBO MeMaHbI IPSIMOYTOJIBHOI'O TPEYT OJIbHUKA.
PaBHOOenpeHHBIE W PaBHOCTOPOHHHE  TPEYTOJbHHKH.
[Ipu3Haku U cBOMCTBAa paBHOOEIPEHHOIO TPEYrOJbHHKA.
[IpotuB GonblICH CTOPOHBI TPEYrOJbHHUKA JIEKHUT OOJBIIMIA
yrodl.

[Ipocreiiline HepaBeHCTBA B T'€OMETPHUMU.
TpeyrojpHuKa. HepaBeHCTBO IoMaHOIT™.
[psiMOyTOBHBINA TPEYTOJILHUK ¢ yriioM B 30°.
IlepBble MOHATHUS O AOKA3aTENbCTBAX B TEOMETPHH.

*HepaBeHCTBO

Pacno3dHaBaTh mIapsl paBHBIX TPEYrOJIBHUKOB Ha T'OTOBBIX
yepTekax (C yKa3aHHEM IPHU3HAKOB) MPH HEOOXOAMMOCTHU C
BHU3yaJIbHON OTIOPOM.

BoiBoauTh  crneactBus  (PaBEHCTB  COOTBETCTBYIOIIMX
AJIEMEHTOB) U3 PABEHCTB TPEYrOJIbHUKOB.

®opmMyIMPOBATH OIpe/eIICHNUS: OCTPOYTOJIBHOTO,
TYIOYTOJIHOTO, PSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MeJuaHbl TPEyrojlbHUKA; CEPEeIMHHOr0  IEepPHeHIUKYIIpa

OTpe3Ka; INEpUMEeTpa TpPEyrojbHUKAa IMPU HEOOXOIUMOCTU C
OIOPOi1 Ha aJITOPUTM MpaBUIIA.

@opMyJIMPOBATH CBOWCTBA M INPU3HAKK DPABHOOEAPEHHOTO
TPEyroJibHHKA.

CTpouTh 4epTeky, pemiaTh 3aa4M C IOMOIIBIO HAXOKACHUS
PaBHBIX TPEYrOJIbHUKOB.

IIpumeHATH NPU3HAKA  paBEHCTBA  IPSIMOYTOJIbHBIX
TPEYroJbHUKOB B 3ajayax (C MCIOJIb30BAaHUEM CMBICIOBOM
ONOpBI: HABOJSIIME BOMPOCHl W/WIM aJropuTMa Y4eOHBIX
JEHCTBUR).

Hcnoan3oBaTh  1U(POBEIE
CBOMCTB M3y4aeMbIX UTYp.
3HAKOMHTBCS C HCTOPHEH Pa3BUTHS FEOMETPUH.

pecypechIIsiuCCIeI0BAHUS




ITapajienbHbIe [lapannensHble mpsMble, uX cBoiicTBa. Hakpect nexaniue,| @opMyJIMpoBaTh  MOHATHE  NAPAJUIEIBHBIX  NPSMBIX,
npsiMmblie, CyMMa COOTBETCTBEHHBIE U OJTHOCTOPOHHUE YIJIbl (00pa30BaHHbIE IPH | HAXOAUTH IPAKTHUECKHUE TPUMEPHI.
YIJI0B MIEPECEUEHUH MTAPAIIEIbHBIX NPSAMBIX CEKYILEN). M3yuaTh CBOMCTBa YIjoB, 0Opa30BaHHBIX MpPU NEPECEUCHUU
TPeyroJbHHKA [Ipu3Hak  mapayuIeNbHOCTH  NOPSIMBIX  Ye€pe3  PaBEHCTBO | apaUIeNbHBIX MPAMBIX CEKyIlen
(14 9) PacCTOSTHUN OT TOYEK OJAHOU MPSIMOM 10 BTOPOU IIPSIMOM. IIpoBoauTs pokasareabcTBa. POpMYyIHPOBATH TeopeMy
CyMMa yriioB TpeyroJbHUKa U MHOTOYT OJIbHUKA. HapajyieIbHOCTH  JIByX MpPsAMBIX € TIOMOILIBIO  YIJIOB,
BueuHue yrisl TpeyrojabHUKa 00pa30BaHHBIX MPH TEPECEYCHUH OHTHX TPSAMBIX TpeThen
MIPSIMOM.
Bbruncasite CyMMy YIJIOB TPEYTOJIbHUKA M MHOTOYT'OJIbHUKA.
Haxonuth umcioBble U OyKBEHHblE 3HA4Y€HHUsA YIJIOB B
reOMETPUUECKUX 3aJadaX C UCHOIb30BAHUEM TEOPEM O CyMME
YIJIOB TPEYrOJIbHUKA U MHOTOYIOJIbHHKA.
3HAKOMHTBCH C HCTOPHEH Pa3BUTHS FEOMETPUMU.
Oxkpy:XHOCTH OKpy’KHOCTb, XOpZbl U JUAMETPHI, UX cBolicTBa. KacatenbHas | @opMyJMpoBaThL  ONpedeeHUsl:  OKPY)KHOCTH,  XOPJBL,
U KpYT. K OKpyXHOCTH. OKpY>XHOCTb, BMcaHHast B yroi. *[lonstue o|aquamerpa M KacaTedpHOM K OKpykHOCTH. M3ydaTh HX
I'eomerpuueckune |[I'MT, npumeHeHnue B 3amadax. buccekrpuca um cepenvHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKU.
NOCTPOEHHUSA HEePHIEHINKYJISAP KaK FEeOMETPUYECKHE MECTa TOYEK™. HccnenoBathb, B TOM 4KCIIE HCNOJb3YS LM(POBbIE pecypehl:
(14 v) OKpy’KHOCTb, OIIMUCAHHAs OKOJIO TPEYrojbHUKA. BrcaHHasi B|OKpY)KHOCTb, BIIMCAHHYIO B Yroj; LEHTP OKPYXHOCTH,

TPEYrOJbHUK OKPYXHOCTb.
[Ipocreiimne 3axa4n Ha IOCTPOCHHUE.

BIIMCAHHOW B YI'0JI; PABEHCTBO OTPE3KOB KacCaTEJIbHBIX
*Ucnoan3oBath Metoa I'MT nis nokasaTesbcTBa TEOPEM O
nepeceyeHNu OMCCEKTPUC YTIIOB TPEYrOIbHUKA M CEPEIUHHBIX
NEPNEHIUKYIIPOB K CTOPOHAM TPEYTOJIbHUKA C ITOMOILBIO
I'MT.*

OBinaneBaTb MOHATHSAMHU  BIHCAaHHOW M ONMCAHHOU
OKPYXKHOCTEH  TpEYTrOJIbHMKA, HAXOAUTh ILEHTPHl 3THUX
OKPY’KHOCTEH C OIIOPOM Ha aJIrOpUTM IIPaBUIIA.

Pemiate OCHOBHBIE 3a/la4yM HA NMOCTPOEHHE: YIia, PaBHOIO
JTAHHOMY; CEpEeAMHHOI0 NEepreHANKYspa JaHHOIO OTpe3Ka;
OpsIMOM,  MPOXOAAIIEH  4yepe3  JaHHYl0  TO4YKy U
NEPNEeHIUKYIIPHON JaHHOW NpAMOM; OMCCEKTPUCHI JAHHOTO
yriaa; TPEYrojJbHUKOB IO Pa3jIMYHBIM DJJEMEHTAM IpH
HEO0OXOIMMOCTH C HANPaBJISAIOLIEH TOMOIIBIO.

3HAKOMHUTBCSA C UCTOPUEN Pa3BUTUS TEOMETPUU.




IHoBTOpEHME,
00001IEHNE
3HAHMH
449)

[ToBTOpeHne u 0000II€HHE OCHOBHBIX TOHSATHH W METO/OB
Kypca 7 Kiacca.

Pemats 3agaum Ha MOBTOPEHUE, WIIIOCTPUPYIOIIUE CBSI3U
MEXY pa3InYHbIMU YacTAMHU Kypca.

8 kiacc (68 vacos)

Ha3Banmue
paszaesa (TeMbl)
Kypca (4uciao

OcHOBHOe coep:kaHue

OcHoOBHBIE BH/IbI 1€ATEJIbHOCTH 00yYAK0IIMXCH

4acoB)
Yetoipéxyroabuuk |[lapamnenorpamm, ero npusHaku u cBoiictsa. YactHele cityyau | A300paskaTh U HAXOAUTH HA YEPTEKAX YETHIPEXYTOJbHUKU
u napajiesiorpaMMoB  (IPSIMOYTOJIbHUK, pOMO, KBaJapaT), HX|pPa3HbIX BUAOB U UX JIEMEHTHI.
(12 9) npusHaku U cBoifictBa.  Tpameuus.  PaBHOOokass  u| @opmyJimpoBaTh onpee/IeHu: napajuiesiorpamma,

IPSIMOYTOJIbHASL TPATICIIUH.
*V nBoenne meauansl. LlenTpanbHas cummeTpus™

NpsSIMOYTOJIbHMKA, pomOa, KBajapara, Tpameuud, paBHOOOKOM
Tpamneuuu, NpSMOYTroIbHOM Tpanenuu.

Hcnonb3oBaTth mNpH  pelieHUW NPOCTEHIIMX  3a7ay
IPU3HAKW U CBOMCTBA: Mapajuiesiorpamma, npsiMoyroiabHHKA,
pomOa, KBajgpaTa, Tpameuud, pPaBHOOOKOW  Tpareluu,
IIPSAIMOYTOJIBHON TPANEIUH.

IIpuMeHATL MeTOA YIBOCHUS MeIUaHbl TPEYrOJbHHUKA C
OINOPO HAa AJITOPUTM IpaBUIIA.

Hcnoan3oBaTh 1M(POBBIE pecypchl A  UCCIIEIOBAHUS
CBOICTB M3y4aeMbIX QUTYD.

3HaKOMUTBLCA C UCTOPUEH pa3BUTHS IeOMeTPUH.

Teopema PaJjieca
U Teopema o
NPONMOPUHOHAIbH
bIX OTPeE3KaXx,
noxo0HbIE
TPEeyroabHUKH

*Teopema Parneca 1 TeopeMa 0 IPOMOPLUOHATBHBIX OTpe3Kax.™
CpenHsis IuHUS TpeyrojpHuKa. Tpamnenus, e€ cpefHss JIUHUs.
*TIponopirioHabHBIE  OTPE3KH,  IMOCTPOCHUE
IIPONOPLIMOHAIBHOI'O OTPE3Ka.

CBoiicTBa IIEHTpa Macc B TPEYTrOJIbHUKE.

[TomoOHbIe  TpeyronbHUKH. Tpu  TpU3HAKa

YeTBEPTOrO

noxoous

IIpoBOAMTH MOCTPOEHHUSA C IIOMOILIBIO LUPKYJIS U JTUHEHKU C
ucnonap3oBanue  teopempl  dageca M TEOpeMBl O
[IPONOPLUUOHAIBHBIX  OTPE3KaX, CTPOUTH  YETBEPTHIU
MPONOPIIMOHABHBIN  OTPE30K € ONOPOM Ha 3PUTEIBHYIO
HarJIsJHOCTb.

Haxoauth 0100HbBIE TPEYTOJIBHUKN Ha TOTOBBIX YEPTEXKAX C




(15 1)

TpeyroabHUKOB™. [IpakTHuecKoe MpUMEeHEHHE.

yKa3aHHUEM COOTBETCTBYIOIIMX TPU3HAKOB TMOAOOMS TNpHU
HEOOXOIUMOCTH C BU3YaJIbHON OTIOPOIA.

Pemartp 3agaum Ha NOJOOHBIE TPEYrOJIBHUKHU C TOMOIUIBIO
CaMOCTOSITEJIBHOTO TOCTPOEHUSI YepTexkell W HaXOXKICHUS
NOJOOHBIX ~ TPEYrOJBHUKOB  IMPH  HEOOXOJUMOCTH  C
HaIMpaBJISAIONICH TOMOIIIBIO.

IIpoBoanTh 10Ka3aTEJBCTBA C UCIOJIB30BaHUEM IIPU3HAKOB
OO0 HECIIOKHBIX T'€OMETPHUECKUX 3a/lad C OMOpoil Ha
AJITOPUTM Y4EeOHBIX NEHCTBUN.

IIppuMeHAT,  TOJyYEHHBIE  3HAHHA  IPU  PEIICHUU
reOMETPUYECKUX U MPAKTUYECKUX 3a]1a4 P HEOOXOTUMOCTH
C HaNpaBJIAIOLIEN TOMOILBIO.

3HAKOMHTBCS € HCTOPUEH Pa3BUTHA T€OMETPHH.

ILnomans.
Haxoxxknenue
IJIoIaae
TPeYroJbHUKOB

U MHOTOYT'OJIbHBIX
¢uryp. Ilnomanu
NMOJ00OHBIX (PUTYP
(14 4)

[Nonsitue 06 001IEH TEOpHH TIOIAIH.

@opmybpl AN IUIOMIAAW TPEYrojbHHUKA, MapajiesorpaMma.
*OTHOIICHKE TUTOMIA/ICH TPEYTOJIbHUKOB ¢ OOIIMM OCHOBaHHEM
TN OOIIel BEICOTOM.

Brruncnenue miomazaeil ciokHeIX GUryp depe3 pazOueHue Ha
YacTH U JOCTpOeHue. *

[Tnomanu ¢uryp Ha kier4aroit Oymare.

[Tnomann nomoOHBIX Guryp. Berauciaenue miomanei. 3amauu ¢
NPAKTHYECKUM COJIepKaHueM. *PelieHne 3aqad ¢ MOMOIIBIO
METO/Ia BCIIOMOTaTebHOM TIomaan. ™

OgjaeBaTh NMEPBHYHBIMH TIPeICTaBJIeHUsIMU 00 0O01IEH
Teopun Iom@aau (Mepel), ¢OpPMyJHPOBATH CBOWCTBA
TUTONIA/IH, BBISICHSITh UX HATJISTHBIN CMBICIT.

[lpumenaty  ¢opMynbl  MUIOMIAAU  MapajuienorpaMma,
TPEYrojibHUKa, Tpamelud C OIOpPOil Ha CIPABOYHYIO
nHbopMaIuio.

I[IpumensaTs (hopMyIIBI TUTOLIA T BBIITYKJIOTO
YeThIPEXYTOJbHUKA Yepe3 JUaroHadd U Yroll MEeXIy HUMH C
OTIOPOY Ha CIPABOYHYIO HHPOPMAITHIO.

Haxoguth 1wiomaau Quryp, n300pak€HHBIX Ha KJIETYATON
OyMare, HCIOJIb30BaTh Pa30UEHNE HAa YACTH U JIOCTPOCHHE.
Pa30upaTrh npuMepbl HCIOIb30BAHMS BCIIOMOIAaTEIbHOU
TUTOINAH JUIS PEUICHHUS T€OMETPHUECKUX 3a/1ad.

Haxonutp miomanu moA00HBIX (uryp ¢ omnopoid Ha
CIIPaBOYHYIO HH(POPMAIIHIO.

BbI4ucasiTh IUIOIAAN PA3JIMYHBIX MHOTOYTOJIBHBIX (QUTYP.
Pematp 3a1a4m Ha IJIOMIAh C TIPAKTHYECKUM COJCPKAHUEM
10CJIE COBMECTHOI'O aHAJIN3A.

Teopema

Teopema Iludaropa, e€ m0Kka3aTeNbCTBO U IMPUMEHCHHE.

dopmynupoBaTh Teopemy Iludaropa, mcmoab3oBaTh €€ B




IIndgaropa n Ob6partnas Teopema Iludaropa. [IPAKTUYECKUX BBIUUCIICHUAX.
HavyajIa OmpeneneHre TPUTOHOMETPUYECKUX (GYHKIIMKA OCTpOro yria,|BrmageTs  NOHATHSAMH — TPUTOHOMETPHYECKUX  (PYHKITHI
TPUTOHOMETPHH TPUTOHOMETPUUECKHE  COOTHOLIEHUS B IPSIMOYTOJIBHOM | OCTPOIO YIJIa, MPOBEPSTH UX KOPPEKTHOCTb.
(10 v) TpeyrojbHrKe. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. BeiBoaurth TPUTOHOMETPUYECKHUE COOTHOIIECHUSA B
CooTHollIEHUS ~ MEXAY CTOPOHaMH B MPSMOYTOJBHBIX | IPSIMOYTOJIBHOM TPEYTOJIbHUKE C ONOPOM Ha CIPaBOYHYIO
TpeyroJibHUKax ¢ yriamu B 45° u 45°; 30° u 60°. nHbOopMaIuio.
HccaenoBaTh  COOTHOILIEHUS  MEXAY  CTOPOHaMH B
MPSMOYTOJIBHBIX TPEYTroJIbHUKaX ¢ yriiamu B 45° u 45°; 30° u
60° ¢ HanpaBIAIONIEH TOMOIIBIO.
Hcnonb3oBath  (HOpMyNbl MPUBEACHHS W OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIAECTBO JJIsi HAXOXKICHUS
COOTHOIICHUN MEXIYy TPUTOHOMETPHUECKHUMU (YHKIUSIMU
pa3IMYHBIX OCTPBIX YIJOB C ONOPOH Ha CIPaBOYHYIO
nHbOopMaIuio.
I[puMeHsTH TOJyYCHHBIE 3HAHUS W YMEHUS TPU PEIICHUU
MPAKTHYECKUX 3a1ad (MpU HEOOXOJUMOCTH C OMOpOH Ha
aJITOPUTM MpPaBUJTIA).
3HAKOMHTBCS ¢ HCTOPUEHPA3ZBUTHUS TEOMETPUHU.
Yrasl B Brincannble U HEHTpajdbHBIE YIJIbl, YTOJI MEXAY KacaTelabHOU U | POpMYyJIHPOBATH OCHOBHBIC OMNPENEICHUS, CBSI3aHHBIE C
OKPY:KHOCTH. XOPJIOH. yIJlaMU B Kpyre (BIUCAHHBIN YTroJl, IEHTPaIbHBIA yTo).
Bnucannsble VYTrubl MeXAYy XOpAaMU U CEKYITUMHU. HaxoauTh BHOMCAaHHBIE YTJIbI, ONUpPAIOIIMECS Ha OJHY HYTY,
U OMUCAHHBIE Brucannbie U onucaHHbIE YETHIPEXYTONBHUKH, UX MPU3HAKU U | BBIYMCIATH YIJIbl C TIOMOIIBIO TEOPEMBI O BIIMCAHHBIX yrilax,
YeThIPeXyroJbHUK |CcBoWicTBa. [lpuMeHeHume HTHX CBOWCTB TMpPH  PEUICHHH | TEOPEMBI O BIHMCAHHOM UYETBIPEXYTOIBHHUKE, TEOPEMBI O
u. reOMETPUYECKHX 3ajad. LEHTPaJbHOM YIJi€ HIpH HEOOXOAMMOCTH C BHU3YaJbHOUN
KacareqabHble B3anMHOe pacnosoxeHne JAByX OKpykHocTed. Kacanwue | onopoil.
K OKPYKHOCTH. OKPYKHOCTEH. HccienoBatb, B TOM 4YHCIE C TIOMOIIBIO IUPPOBBIX
Kacanne pECypCcoB, BIHMCAHHBIE M OINHMCAHHBIE YETHIPEXYTOJbHUKH,
OKPYKHOCTeH BBIBOJIMTH HX CBOWCTBA M TNPU3HAKU IIOCIE€ COBMECTHOTO
(13 4) aHaIM3a.
Hcnoab3oBaTh 3TH CBOWCTBA M TMPU3HAKKA TPH PEHICHUU
3ajad.
IloBTOpEHUE, [ToBTOpEeHNE OCHOBHBIX MOHATHI W METONOB KypcoB 7 u §|Pemarh 3agaum Ha MOBTOPEHHE, WUTIOCTPUPYIOUIHE CBS3H




o0o0IeHue
3HAHUI
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KJIaCCOB, 0000IICHKE 3HAHUIA.

MCXKAY pa3JIMYHbIMU 9aCTIAMHU Kypca.

9 kacc (68 Jacos)

Ha3zBpanue
pazaesa (TeMbl)
Kypca (4uci1o

OcHoBHOe cofepkaHue

OcHoOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAKOIIUXCS

4acoB)
Tpuronomerpusi. |OrmnpeneneHue TPUrOHOMETpUUECKUX (QyHKIHMH yrioB or 0° no | dopMmyupoBaTh  onpeaejeHHsi  TPUTOHOMETPUYECKHUX
Teopembl 180°. Kocunyc um cuHyC mpsMoro u Tymoro yria. Teopema|(QyHKIHMIA TyNmbIX M MPSIMBIX YIJIOB C BU3YaJbHOW OIOPOW.
KOCHHYCOB H KocuHycoB. (O000mEéHHas) Teopema CUHYCOB (¢ paguycoM | DopMyaupoBaTh TEOPEMY KOCHHYCOB M T€OPEMY CHHYCOB (C
CHHYCOB. ONMCAaHHON OKpyxHOCTH). HaxoxneHue [IMH CTOPOH | |paJlyCOM OMHCAHHON OKPY>KHOCTH).
Pemenue BEJINYMH YIJIOB TPEYTOJIbHUKOB. Pematp TpeyrojibHUKM C OMNOPOH Ha ajIroOpuTM Yy4eOHBIX
TPeyrojbHUKOB dopmyna MmIomand TPeyroJbHUKA Yepe3 JBE CTOPOHBI M YTOJI | ACHCTBUIL.
(16 9) Mexay Humu. Popmysia miomany 4eTblpéXyroipHuka yepes ero| Pemars  mpakTuyeckue  3aa4d,  CBOASIIMECH K
JarOHAJH U YTOJI MEXy HUMH. HAXO0KIEHUIO PA3JIMYHBIX )J1€MEHTOB TPeyroJlbHUKA.
[IpakTHyeckoe MpUMEHEHUE T0Ka3aHHBIX TEOPEM.
IIpeoopazoBanme |*[lonsTue o mpeoOpazoBaHUU MOJOOUS. OcBauBaTh TOHSITHE npeodpazoBaHus noaoowus.
noxoous. CoO0TBETCTBEHHBIE 3JIEMEHTHI MOJOOHBIX QUTYD. HccienoBarh OTHOIIEHUE JIMHEHHBIX 3JIEMEHTOB (pUryp mnpu
MeTtpuueckue Teopema o0 npoHM3BEAEHUM OTPE3KOB XOpH, TeopeMa o|mnpeoOpa3oBanuu noaodus. Haxoaurs npuMepsl mogodus B
COOTHOIIIEHUS B MPOU3BEACHUN OTPE3KOB CEKYIIMX, TeopeMa O KBaJpaTe | OKpYKaoUleH JeHCTBUTEIEHOCTH.
OKPY’KHOCTH KacatenpHOW. [IpyMeHeHHMe B PpELIEHUH TI'eOMETPUYECKUX | *BhIBOAMTH METPUYECKHE COOTHOLICHUS MEXAY OTpe3KaMHu
(10 u) 3amay.* XOpA, CEeKyIIMX M KacaTelbHBIX C HCIOJIb30BaHUEM
BITMCAHHBIX YIJIOB, U MOI00HBIX TPEYTOJIbHUKOB.
Pemats reomerpuueckue 3ajaud M 3aJadd U3 peajgbHON
YKH3HH C UCTIOJIb30BAaHUEM 0JI00OHBIX TPEYTrOJBHUKOB. ™
BekTopbl OmnpeneneHre BEKTOPOB, CIOXKEHHE M DPAa3HOCTb BEKTOPOB, | McmoJib30BaTh BEKTOPbl Kak HaNpaBICHHBIE OTPE3KH,

(12 v)

YMHOKCHHNE BEKTOPA HA YUCJIO.

HCCJIe10BATh reOMETPUYECKUN (mepemernieHue) u




DU3NYECKUN U TEOMETPUUYECKUI CMBICI BEKTOPOB.

PaznoxeHnrne BeKkTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! BekTopa.

CxangpHoe TpOU3BEACHUE BEKTOPOB, €ro MPUMEHEHHE IS
HAaXOXICHHUS JUIMH U YIJIOB.

Pemenue 3aga4 ¢ nOMOIIbIO BEKTOPOB.

[IpumeHeHne BEKTOPOB Ui pPEUIEHUA 3aJa4 KUHEMATHUKH U
MEXaHUKH.

¢busnueckuil  (cuia) CMBICTBI
BOITPOCHBIN IIJIaH.

BEKTOpPOB C OIIOpOM Ha

3HaTh omnpeaeqeHUsi CYMMbl U Pa3HOCTU BEKTOPOB,
YMHOKEHHUS BEKTOpa Ha YHCIIO, HCCJIe0BATh
reOMETPUYECKUN U (PU3UYECKHIA CMBICIIBI THX ONEPaLUii.
Pemiate TreoMeTpuyecKHe 3aJadyd € HMCIOJIb30BAHUEM
BEKTOPOB.

PackiaagbiBaTh  BEKTOp 10 JIBYM  HEKOJUIMHEAPHBIM
BEKTOpaM.

HUcnoab3oBath  CKaJdspHOE  IPOU3BEIACHUE  BEKTOPOB,

BBIBOJANTH €0 OCHOBHBIE CBOMCTBA.

BeryucasaTes cymMMy, pasHOCTb U CKalIIPHOE IIPOMU3BEICHUE
BEKTOPOB B KOOPJIHHATAX.

IIpumeHATH CKaJIApHOE MPOU3BEACHHUE I HAXOXICHUA
JUIUH U YIJIOB.

JexkapToBsl
KOOPIUHATLI
IIOCKOCTH
O )

Ha

JlexkapTOBBI KOOPAMHATHI TOYEK HA TIOCKOCTH.

*VYpaBHeHue npsAMon. * YriaoBoi kKod(pPHUIIMEHT, TaHTEHC yTiia
HaKJIOHA, apaJuIeJIbHBIC U MEPIECHIUKYISPHBIC TPSMBIE.
VYpaBHeHHE OKpYXHOCTH. HaxoxIeHue KOOpAMHAT TOYEK
IIepeCeyYeHUsI OKPYKHOCTH U IPSMOMU.

MeToa KOOpAMHAT MPH PEIICHUH TEOMETPUISCKUX 3a]1aY.
Hcnonp30Banue MeTo1a KOOPIUHAT B IMPAKTHUECKUX 3a/1a4ax

OcBauBaTh NMOHSITHE TPSIMOYIOJIbHOW CHCTEMBI KOOPJIMHAT,
JIEKapTOBBIX KOOPIUHAT TOUKH.

HccaenoBath ypaBHEHHE IIPSMON M OKPYKHOCTH C OIOPOH
Ha BOIIPOCHBIH IJIaH.

HaxoauTtsb LeHTp U pagnyc OKPYKHOCTHU IO €€ ypaBHEHUIO.
Pematp 3agaumHa HaX0X/IEHHE TOUEK NEPEeCceUYeHUs IPIMbIX
Y OKPY>KHOCTEH € MOMOIIbI0 METO]a KOOP/IUHAT.
Hcnonb3oBaTh CBOMCTBA YIIIOBOro Kod(@uimenta mpsmMon
IpU peUIeHUM 3ajad, I ONpPENENICHUs pacHOIOKEHUs
MPSIMOM.

I[IpuMeHSITH KOOPIUHATHI MPH PEUICHUH T€OMETPUYECKUX U
NPAaKTUYECKUX 3a7ay, Uil IOCTPOEHHsS MaTeMaTHYEeCKHX
MojieJie peabHbIX 3a/1a4 («METO KOOPJIUHATY).
IMoanb3oBaThest U1 TOCTPOCHHUS U HCCIENOBAaHUMN
1M(POBBIMU peCcypcaMu.

3HAKOMHUTBCA C HCTOPUEN Pa3BUTUS TEOMETPUU

IIpaBuiabHbIE

HpaBI/IJIBHBIe MHOT'OYI'OJIbHUKH, BBIYUCJIICHUC HUX 3JJICMCHTOB.

®opmMyIMpPOBATH onpeneseHue MPaBUIIbHBIX




MHOI0YI0J1IbHUKH.
Jdauna
OKPYKHOCTH U
IIomaab Kpyra.
Boruucienue
JiIoiaaei

84)

Uucno m v anuHa OKpY:KHOCTU. JlIMHA IYT'W OKpPYXKHOCTH.
Pannannas mepa yrna.

[liomaas kpyra M ero 3JEMEHTOB (CEKTOpa M CErMEHTA).
Beruucnenue miomiaaeit Guryp, BKIFOYAIONMX JIEMEHThI KpyTa.

MHOT'OYI'OJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.
IMoab30BaTHCs TOHITHEM UTHHBI OKPY)KHOCTH, BBEIEHHBIM
C TIOMOILBIO TPABWIBHBIX MHOIOYTOJIBHUKOB, ONpeaesiTh
YHCIIO 7T, JUIMHY AYTH ¥ paJIHaHHYI0 Mepy yTJia 1o oopasiry.
IIpoBoauThL NMepexoa OT paMaHHON MEPHI yIia K I'PpaJyCHON
¥ Ha000POT 10 BU3YaJILHOM OTOpe.

OnpeneassTs Ionaab Kpyra.

BuiBoauTh opmyiabl (B IpagyCHON U paluaHHON Mepe) AJis
JUIMH JyT, TJIOLIaJiell CeKTOPOB U CErMEHTOB C ONOpOH Ha
BOITPOCHBIN IUIaH.

Boruucasite miuomand  (Guryp, BKIIOYAIOIIMX 3JIEMEHTHI
OKpPYXHOCTH  (Kpyra) C OHOpOM Ha  CHPaBOYHYIO
MH(pOPMALIHIO.

HaxoauTp miomany B 3a1a4ax peaJbHOMN KU3HH.

JABuxkenust
IVIOCKOCTH
(64)

*TloHsiTHE O ABM>KEHUU TUIOCKOCTH.

[NapannenbHplil epeHoc, MOBOPOT U cUMMeTpUs. OCH U LIEHTPBI
CUMMETPHUHU.

[pocreiinye npuMeHEeHNs B pEIICHUH 3a1a4™.

Pa3oupars  npumepsl,  WUIIOCTPUPYIOUIME  IOHATHUSA
JIBIDKEHUS, LIGHTPOB U OCEl CUMMETpPHUHU.

@opMyJIMPOBATH OIPEICICHHS MapaUIEIbHOIO IEPEHOCA,
IIOBOPOTa M OCEBOM CHMMETPHMM C BH3YaJbHOH OIOPOM.
HaxoauTh HENOABU)XHbBIE TOUKH 110 00pasLy.

HaxoauThb LIEHTPHI U OCH CUMMETPUH NpOoCcTeHIINX GUryp 1o
o0Opasiy.

*TIpuMeHATH TNapaJUIeNIbHBI NMEPEHOC U CUMMETPHUIO IIPU
pELIeHNH TeOMEeTPUUYECKUX 3a1a4 (pa3oupath IpUMEpHI).
Hcnoab30BaTh 17151 HOCTPOCHUS M MCCIEJOBAHUN UPPOBBIC

pecypcebL.*

MoBTOpEHME,
00001IeHME,
cHcTeMaTH3aumsl
3HAHMUH

(7 9)

[loBTOpeHNEe OCHOBHBIX IOHATHH W METOMOB KypcoB 7—9
KJIACCOB, O0OOIIIEHNE ¥ CUCTEMATU3AIIMS 3HAHUIHA.
[Ipocreiiine reomeTpudyeckue QUIyppl U UX
N3Mepenne reoMeTpu4ecKuX BEIUYHH.
TpeyroabHuKw.

[lapannenbHble U NEPIEHAUKYIIIPHBIE IPSIMBIE.
OKpyXHOCTb M Kpyr. ['eomeTpuueckue MOCTPOEHHUs. YTJbI B

CBOMCTBA.

OnepupoBath nmoHATHAMM: (Urypa, TOuka, IpsMas, yrod,
MHOT'OYTOJIbHUK, PaBHOOEIPEHHbII W  PaBHOCTOPOHHUI
TPEYrOJbHUKH, NPSIMOYTOJbHBI TpPEyroiabHHUK, MEAHaHa,
OuccekTpuca W BBICOTAa TPEYroJbHHKA, MapayljesorpaMm,
poMO, MpSAMOYTOJbHMK, KBaApaT, Tpameuus; OKPYXKHOCTb,
KacaTellbHasl; paBEHCTBO U MOJ00He (GUryp, TpeyrojbHUKOB;
NapajuleIbHOCTh M MEPHEHIUKYISIPHOCTh TMPAMBIX, YIroj




OKPYXHOCTH.  BrnucaHHble W  ONUCAaHHBIE  OKPYXHOCTHU
MHOTOYTOJIbHUKOB.

[IpsimMast 1 OKPY>KHOCTb.

YeThIpEXyroIbHUKMY. Bnncannsie u OIMCaHHBIE
YETHIPEXYTOJIbHUKHU.

Teopema Iludaropa n Hauana TpuroHomerpuu. Pemenne oommx
TPEYroJIbHUKOB.

[IpaBusibHBIE MHOTOYTOJIBHUKH.

[IpeoOpazoBanus MJIOCKOCTH. JIBuKeHUSI. [Monmobwue.
CummeTpus.

[Tnomane. Berumcnenue tromaneit. [lnomaam momoO0HBIX

uryp.
JlekapToBBI KOOpIMHATHI HA TUIOCKOCTH.
BCKTOpBI Ha IIJIOCKOCTH.

MEXIy MNpPSAMBIMH, CHUMMETPHUS OTHOCHTEIbHO TOYKH U
MpsSIMOM; JITMHA, PACCTOSTHUE, BEIWYMHA yrja, IUIOMAIb,
epUMETP.

HUcnoan3oBath ¢GopMyabl: IepuMeTpa ¢ IUIOMIAAH
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY>KHOCTU W IUIOIIAJM Kpyra,
00bEMa MPSAMOYTOIHFHOTO MapaJiIe/IeIHIe 1a.

OnepupoBaTh MNOHATHSAMH: [PSIMOYTOJbHAsE CUCTEMA
KOOpPJMHAT, BEKTOP; HMCHOJb30BAaTh OTU TMOHATUS IS
MpEACTABICHUS JaHHBIX U PEIICHUs 3aja4, B TOM YHUCJIE U3
JIPYTrUuX YYeOHBIX TPEIMETOB.

Pematp, 3amaym Ha TOBTOPEHHE OCHOBHBIX IOHSTHI,
WUTFOCTPAITUIO CBSI3eH MEXAY Pa3IuYHBIMH YacTSIMH Kypca.
Bui6upaTts MeTo AJ1s pEeLICHUs 3aJa4H.

Pemiathb 3a1a4u U3 MOBCEAHEBHOM KU3HH.

TEMATHYECKOE IVIAHUPOBAHUE YYEBHOT'O KYPCA «BEPOSITHOCTH U CTATUCTHKA»
(IO TOJIAM OB YYEHUSI)

7 kaacc (34 yaca)

Ha3Banue
paszaesa (TeMbl)
(umMci10 Yacom)

OcHoOBHOe CoICpiKaHuEC

XapaKTepncTnKa HECATCJIbHOCTH oﬁyqammnxcﬂ

IIpeacrasiienne
AaHHBIX
(79)

[lpencraBnenne gaHHBIX B Tabmunax. [lpaktuueckue
BBIUMCJICHHMS 110 TaOMW4YHBIM JaHHBIM. V3BiedeHue H
UHTepIpeTanus TaOIW4YHBIX JaHHBIX. [IpakThdeckas pabota
«Tabauupy.

I'pacdmueckoe mpencraBieHUE NAHHBIX B BHJIE KPYrOBBIX,
CTOJIOMKOBBIX  (CTONMOYATHIX)  AuarpamMMm.  UteHwe U
nocrpoenne  auarpamm.  [lpumepsr  aemorpaduueckux

OcBanBaThb Ha 0azoBoM YpPOBHE €rnoco0bl
MPEICTABICHUS] CTATUCTUYECKUX MJAHHBIX M YHCIIOBBIX

MacCMBOB C IIOMOIIbIO TaOJAWI] W JAMarpaMm C
HACTIONB30BAHUEM AKTYyAJIIbHBIX W  BaXKHBIX JIAHHBIX
(memorpadudeckue JaHHBIC, MIPOU3BOJICTBO

MPOMBIIUIEHHON M CEJIbCKOXO3SIMCTBEHHOM MPOIYKIIHH,
OO0IIECTBEHHBIE U IPUPOIHBIC SIBICHHS).




Jarpamm.
[TpakTrueckas pabota «/narpaMmmbiy.

H3yuyars Metoabl paboTBl C  TaONUYHBIMH |
rpaMYeCKUMHU MPEACTABICHUSIMU JaHHBIX C ITOMOIIBIO
IUQPPOBBIX PECYPCOB B XOJ€ NPAKTUYECKHX paboT (C
HAIpaBIISAIOIIEH TOMOIIBIO).

OnucareabHas
CTATHCTHKA
84)

Yucnossie Habopbl. CpenHee apruMeTHIecKoe.

Menauana 4ynciioBoro Habopa. Y cToiUuBOCTh ME/IUAHBI.
[Ipaktuueckas padota «CpenHue 3HAUCHUS».

Haubonbiiee u HamMmeHbIllee 3HAYEHUS YUCIOBOrO Habopa.
Pa3max.

OcBauBaTp Ha 0a30BOM YpPOBHe IOHSITHSI: YUCIOBOH
Ha0op, Mepa IEHTPaIbHOU TEHACHIIMU (Mepa ICHTpa), B
TOM YHCJIe cpeHee apu(MeTnieckoe, MeInaHa.
OnuchIBaTh CTaTHUCTUYECKUE JIaHHBIE C TIOMOIIBIO
cpeaHero apu(pMEeTHYECKOro U MeAnaHbl. Pemars 3amaun
(c uWCTmoNb30BaHUEM 3pPUTEIBHOM HATMSAJHOCTH /WU
BepOaIbHOM ONOpPHI)

HN3yuaTh cBoOiicTBAa CPEIHUX, B TOM YHUCIE C IOMOILIBIO
U(POBBIX PEeCypcoB, B XOJi€ MPAKTHUYECKUX padoT, (c
HaMpaBJISIOIEH TOMOLIBIO).

OcBauBaTh Ha 0230BOM yYpOBHe MOHATHA: HauOOJIbIIIEE
Y HauMeHbIlIee 3HAUEeHUs YUCIIOBOIO MacCHBa, pa3max.
Pematp 3amaum Ha BBIOOp crioco0a omMcaHUsl JaHHBIX B
COOTBETCTBUM C TPUPOAOH  JNaHHBIX U  LEJSAMHU
WCCIIEZIOBAHUS C HATIPABIISIONIEH TOMOIIBIO.

Cayuaiinasi
U3MEHYHUBOCTH
(69

*CnyuaiiHass U3MEHYUBOCTH (mpuMepshl). YacTora 3HaAUCHUI B
MaccuBe NaHHbIX. [ pynnuposka. ['uctorpammsl.
[TpakTrueckas padota «CryqaitHas “3AMEHYUBOCTDY.

*OcBauBaTh MOHATHA: YacTOTa 3HAUYEHUN B MacCUBE
JaHHBIX, TPYIIHPOBKA JAHHBIX, THCTOTpaMMa.

CTpouTh TUCTOrpaMMBI IO 00pasily

OcBanBath rpaduuecKue MpeacTaBICHHUs Pa3HbIX BUIOB
CIy4yallHOM HM3MEHYMBOCTH, B TOM YHCJIE C IOMOIIBIO
IU(POBBIX PECYPCOB, B XOE MPAKTUICCKON PabOTHL. ™

BBeaenue B
Teopuio rpagos
4 )

*T'pad, BepuuHa, pedpo. [IpencraBienue 3agaun ¢ MOMOIIBIO
rpada. Crenenp (BaJe€HTHOCTh) BepuIMHBL Yucno pédep u
cymmapnasi crenenb BepmuH. llens u muki. [lyts B rpade.
ITpencraBnenue o cBa3HocTH Tpada. O6xoxn rpada (sitnepos
nyTh). [IpeacraBienne o0 opueHTUPOBAHHBIX rpadax.™

*QOcBanBaThb NMOHATHA: Tpad, BepmmHa rpada, pedpo
rpaga, cTeneHb (BaJIEHTHOCTb BEPILIUHBI), LIEMb U [IUKJI.
OcBauBaTh MOHATHSA: NYTh B Tpade, 3ilIepoB MyTh,
00xox rpada, OpueHTUPOBaHHBIN rpad.

OOcyxnaTh pemieHMe 3a4a4yd  HAa TIOUCK CYMMBI




CTeTnieHe BepmuH rpada, Ha MOUCK obxoxa rpada, Ha
IIOUCK MyTed B  OPUEHTUPOBAHHBIX TIpadax ¢
HaIlpaBJOIIEH IOMOIIBIO.

OcBauBaTh cnoco0bI NPEACTABICHUS 3aJady M3 Kypca
anreOpbl, TEOMETPHH, TEOPUU BEPOATHOCTEH, APYTHX
IPEeIMETOB C IOMOLIbI0 TrpadoB  (KapThl, CXEMBI,
ANEKTpUYECKUE LEenH, (YHKIHOHAIbHBIE COOTBETCTBUS)
Ha mpuMepax. *

BeposiTHoCTB M

*CinyyaiiHblil OonBIT M ciiydaifHoe coObiTHe. BeposTHocTh U

*OcBauBaTh NMOHSATHUS: CIY4YalHBII ONBIT U CIy4aliHOE

4acToTa yacToTa coObITHA. Ponb MaloBEpOATHBIX W MPaKTUYECKH | COOBITHE, MaJIOBEPOSTHOE M MPAKTUYECKU JIOCTOBEPHOE

cJIy4aifHoOro JIOCTOBEPHBIX COOBITUH B mpUpoje U B oOmecTBe. MoHeTa U | coObITHE.

coOBITHA urpajabHasi KOCTb B TEOPUU BEPOSTHOCTEH. N3yuyaTh 3HAUMMOCTb MAaJIOBEPOSITHBIX COOBITHH B

(4 4) [TpakTrueckas pabora «HacToTa BhIIaACHUS Opiay.™ MpHUpo/ie M OOIIeCTBE HAa BaXKHBIX MpHUMepax (aBapuu,
HECYaCTHBIE cilydad, 3amuTa NepPCOHAIBHOMN
uHpOpMalny, nepeavya JaHHBIX).
N3yuyaTh poiib KJIACCHYECKUX BEPOSTHOCTHBIX MOjeNei
(MoHeTa, UrpanbHasi KOCTh) B TEOPHUH BEPOSTHOCTEH.
Haoaronats W M3y4aTh 4acTOTY COOBITUH B HPOCTBIX
HKCHEPUMEHTaX, B TOM YHCJIE C MOMOILIBIO HU(PPOBBIX
PECYPCOB, B X0OJI€ MPAKTUYECKON pabOThL.*

O6061enue, [IpencraBnenne  manHbix.  OnwucatenbHass — cratucTHKA. | [IOBTOpPATHL H3y4eHHOE U BBICTPAMBATh CHUCTEMY

KOHTPOJIb BeposTHOCTh cirydyaitHOTO COOBITHS. 3HAHUM.

(54) Pemats 3ajaum Ha TPEACTABICHUE W ONKMCAHUE JAHHBIX

C MIOMOUIBIO N3Y4YEHHBIX XapaKTEpUCTHUK C
HaMpaBJISAIOMICH TOMOIIBIO.

O0cyxnaTh npuMepbl CITy4aiHbIX COOBITHIA,
MaJOBEpPOSTHBIX U IPAKTUYECKH  JTOCTOBEPHBIX
CIIy4allHBIX COOBITHH, WX POJM B NPUPOAEC M IKU3HU
4eJI0BEKa

8 kinacc (34 yaca)




Ha3Banue
pasaesa (TeMbl)
(umMcjI0 Yacon)

OcHoOBHOe cocpikaHue

XapaKTepnchca HECATCJIbHOCTH oﬁyqalonmxcn

IToBTOpEHME
Kypca 7 KJacca
(44)

IIpencraBnenne  gaHHbIX. OmnucarenbHas — CTATUCTHKA.
CrnydaitHast ”3MEeHUMBOCTh. CpeTHre YMCIOBOTO Habopa.
Crnyualinble COOBITHS. BeposiTHOCTH M 4acCTOTHI.
Knaccuueckue mopenu Teopur BEPOSITHOCTEW: MOHETa U
UrpajbHasi KOCTb.

IloBTOPSAITH U3y4EHHOE U BBICTPAMBATH CHCTEMY
3HAHHU.

Pemats 3agaum (Mo BH3yaJbHOHW omope) Ha
NPEJCTABICHHE U ONHMCAHUE JAHHBIX C IIOMOIIbIO

M3YYEHHBIX XapaKTEPUCTHK.

Pemiare 3agaum (M0 BH3YaJbHOH omope) Ha
IIPEACTABICHUE TI'PYNIIMPOBAHHBIX [aHHBIX M OIKMCAHUE
CIy4aifHOM M3MEHYUBOCTH.
Pematry 3amauum  (mo
OIIpezicIICHNE YaCTOTBI CITy4aliHbIX
o0CyXIeHHe IPUMEPOB CITy4ailHBIX COOBITHIA,
MaJIOBEPOSITHBIX " IIPAKTHYECKH JIOCTOBEPHBIX
CIIy4alHbIX COOBITUH, UX pOJM B MHPUPOAE M KU3ZHU
YeJI0BEKA.

BHU3yaJbHOH oOmope) Ha

COOBITHI,

OnucareabHast *Otxionenus. [ucnepcus uncnoBoro Habopa. CranmaptHoe | *OcBamBaTh NOHATHS: [JHCIEPCUS U CTaHAApTHOE
CTaTUCTHKA. OTKJIOHEHHE YUCIIOBOTO Habopa. JluarpaMMbl pacceuBaHus. ™ OTKJIOHEHHE, WCIOJb30BaTh ATH XapPaKTEPUCTUKU IS
PaccenBanme OTMCaHUs PACCEUBAHUS JAHHBIX.
JaHHBIX YuacTBOBaTH B 00CY:KJI€HHHN TUNMOTE3bI 00 OTCYTCTBUU
4 4) WJIM HAJIMYWU CBSI3U 0 AMarpaMMaM pacCeuBaHMUs.
CTpouth JauarpaMMmbl PAacCEUBAHMSINO HUMEIOLIUMCS
JaHHBIM, B TOM YHCJIE C TIOMOIIBIO KOMIIbIOTEpa (mocie
COBMECTHOTO aHaJIu3a).™
MHoxecTBa MHoxecTBO, MoAMHOXeCTBO. Onepaunu Haja MHOXecTBamH: | (OcBamBaTh MOHATHS: MHOKECTBO, 3JIEMEHT MHOXKECTBA,
(4 4) o0benuHEeHHe, mepeceueHue,  aomnonHeHwe.  CBoOWCTBA | MOJAMHOXKECTBO.
onepanuit HaJ MHO>KECTBaMU: NEPEMECTUTENBHOE, | BBIMOJHATH onepauuu HaJ MHOECTBaAMU:
COUETATENIbHOE, PaCIPEeINTENbHOE, BKIFOUECHHUS. o0beIMHEHHE, TIepeceYeHne, TOTOIHEHHE (TI0 00pa3iy).
['paduueckoe npeacraBaeHNE MHOKECTB. HUcnoab3oBaTh CBOMCTBA: MIEPEMECTUTEBHOE,
COueTaTeNIbHOE, paclpeAe/uTeNbHOe, BKIIOUEHUs (C




HCII0JIb30BAaHUEM BU3YaAJIbHOM OIOPBI).

Hcnoan3oBaTh rpaduueckoe MpeacTaBICHUE MHOXKECTB
IIpY ONMCAHHUU pEeaJbHBIX IPOLECCOB U SBJICHUHN, NPHU
peIeHNH 3a/1a4 U3 IPYTruX y4eOHbIX IPEIMETOB U KypCOB
(c UcrosIb30BaHUEM BU3YaJIbHOMN OIIOPBHI).

BeposiTHOCTB
CJIy4aiiHOr 0
coObITHUS
(69

DneMeHTapHbIe COOBITHSL. Crnyyaiinbie COOBITHSI.
bnaronpusitctByromue 3JIEMEHTapHbIE cOOBITHS.
BepostHoct  coObiTuii. OmnbITBl ¢ PaBHOBO3MOKHBIMU
3JIEMEHTapHBIMH cOObITUAMU. CilydaiiHblii BEIOOD.
[TpakTrueckas padota «OMNbITH ¢ PABHOBO3MOKHBIMU

9JICMCHTAapHBIMU COOBITHSIMHIY.

OcBauBath Ha  0a30BOM  ypOBHe  IOHATHA:
JJIEeMEHTapHOe COOBITHE, CcllydallHOe COOBITHE Kak
COBOKYITHOCTb ~ OJIArONIPUSATCTBYIOIIUX  3JEMEHTAPHBIX
COOBITHIA, PABHOBO3MOKHBIE 3JIEMEHTAPHBIE COOBITHSI.
PemaThp 3agaum Ha BBIYMCICHUE BEPOSITHOCTEM COOBITUI
[0 BEPOSITHOCTSAM 3JEMEHTapHBIX COOBITHH cilyyailHOTO
ombITa (C HCMONb30BAHUEM 3PHUTEIBHOM HarjasgHOCTU
u/nim BepOasIbHON OIOpHI).

PemaTh 3agaum Ha BBIYMCICHUE BEPOSITHOCTEM COOBITUI
B OMNbITaX C PABHOBO3MOXXHBIMH  DJIEMEHTapPHBIMU
COOBITUSIMHM, B TOM 4YHCJIE C MOMOINBIO KOMIIbIOTEpa (C
WCTIONIb30BAaHUEM  3PUTENBHOM  HATJSAHOCTH — W/WIHU
BepOaILHOM OTOPHI).

IIpoBoauTh, M M3y4YaThb ONBITHI C PABHOBO3MO>KHBIMH
AJIEMEHTAPHBIMU COOBITUSIMH (C UCIOJIB30BAaHUEM MOHET,
UTPAIBHBIX KOCTEH, OPYrux MoJIeTE)
B XOJI€ TMPaKTHUYECKOW paboThl (C HCMOIB30BAHHEM
BU3YaJIbHOM OIIOPBHI).

BBenenue
Teopuio rpagos
(44)

B

*JlepeBo. CBoiicTBa JepeBa: €IUHCTBEHHOCTb  IYTH,
CYLIECTBOBAHME BHUCSIYEH BEPIUUHBI, CBSI3b MEXAY YHCIOM
BEpILMH U unciaoM peédep. [IpaBuno ymHOKEHUS. ™

*OcBauBaTh NOHSITHS: JCPEBO Kak rpad Oe3 LuUKIa,
BHCsIYasl BepuiuHa (JUCT), BETBb JEpeBa, MyTh B JICPEBE,
JIaMeTp Jepena.

HM3yuarb cBoiicTBa [epeBa: CYIIECTBOBAHUE BHUCSYEH

BCPUINHBI, CANHCTBCHHOCTb nyTn MCKAY ABYM:A
BEPIIUHAMHU, CBSI3b MEXKIY YHCIOM BEPIIMH M YHCIOM
pébep.

Y4yacTBOBaTh B O0CYKJIE€HUM PpPelIeHUsl 3aJa4M Ha
MOMCK M IEPEUUCIICHUE IMyTeH B JEpeBe, ONpeiesieHue




quclia BepIIMH Win pébep B JepeBe, 00X0J OMHAPHOTO
JepeBa, B TOM YHCJIE€ C TPUMCHEHHUEM TIpaBUIIa
YMHOXEHUS. ™

Cayuaiinble
coOBITHA
8 4)

*TIpotuBomnonioxkHoe  coOwbiTre.  [lmarpamma  Ditnepa.
OO0benuHeHue u mnepecedueHue coObITUH. HecoBMecTHBIE
coOprtusi. @opmyna cioxeHus: BeposiTHOCTel. [IpaBuio
YMHOXEHHUSI ~ BEPOSATHOCTEH.  YCIOBHasg  BEpPOSITHOCTb.
HezaBucumbie  coObiTus.  [lpencraBieHne  CiydaitHOTO
SKCIIEPUMEHTA B BUJIE iepeBa.™

*OcBauBaTh MNMOHSTHSI: B3aUMHO IPOTHUBOIOJOKHBIE
COOBITHS, OMepaluu HaJl COOBITUAMH, OOBEAMHEHHUE U
nepeceueHne CoObITUH, amarpamma Diurepa (Ditepa—
BenHa), coBMecTHBIE 1 HECOBMECTHBIE COOBITHSI.
H3yuaTh TeopeMbl O BEPOATHOCTH OOBEIUHEHHS JIBYX
coObITUi (POPMYIBI CIOKEHUS BEPOSTHOCTEN ).
YuacTBOBaTH B 00CYKI€HUH PellleHUusl 3aJa4d, B TOM
4KCJIe TEKCTOBBIE 3aJ]a4M Ha OIPENEICHUE BEPOSTHOCTEN
OOBEIMHEHUS W TIEPECEUCHHS] COOBITHHA C TIOMOIIBIO
YUCIOBOM mpsAMO#, auarpamm  Diinepa, (HopMysbl
CJIO’KE€HHUS BEPOATHOCTEN.

OcBauBarthp MOHSTHS: IIPABUIIO YMHOKEHUS
BEPOSITHOCTEH, YCIOBHas BEPOSTHOCTb, HE3aBHCHMBIE
COOBITHS IEPEBO CIYYalHOTO OIBITA.
N3yuyath cBoiicTBa  (OmpeneneHus)
COOBITHIA.

YuyacTBoBaTh B 00CYKI€HHM pelIeHUs 3aJavyuHa
OTpeJIeIeHUE U UCTIONIb30BaHUE HE3aBUCUMBIX COOBITHIA.
YuyacTBoBaTh B 00CY’KJA€HHMM pellleHMs] 3aJa4yd Ha
MOUCK BEpPOSITHOCTEH, B TOM YHCIE YCIOBHBIX, C
HCIOJIb30BaHUEM JIepeBa CIIy4alfHOTO OMbITa. ™

HE3aBUCHUMBIX

Oo0001meHne,
KOHTPOJIb
(4 4)

[IpencraBnenue manabix. OnucaTenbHas cTaTUCTHKA. ['padsbl.
BeposTHOCTB CJIy4aitHOT O COOBITHS. DJIeMEHTBI
KOMOWHATOPHKH.

IloBTOPsAITH M3YyYEHHOE M BBICTPAMBATH CHCTEMY
3HaHUM.

PemaTts 3a7a4ym Ha MPECTAaBICHUE M OMMCAHUE JaHHBIX
C OMOUIBIO U3YYEHHBIX  XapaKTEepUCTUK  (C
HCIIO0JIb30BAaHUEM BU3YaJIbHOM OMOPHI).

*Y4yacTBOBaTHL B OO0CYKIEHHU pelleHHS™ 3aJa4u C
IIpUMEHEHHEM TpadoB.
Pemats 3amaum  Ha

HaXO0XICHHUC BCPOATHOCTHU




CIIy4afHOTO COOBITHS 1O BEPOATHOCTSM 3JIEMEHTapHBIX
COOBITHI, B TOM YHCII€ B OIBITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSMH (C BH3yaJbHOM OTIOPOIA).
*YyacTBoBaTh B 00CYKIEHUM pelleHMA™ 3aJa4yd Ha
HaXOXXJCHUE BEPOATHOCTEH OOBETUHEHHUS U TTEPECCUCHHUS
COOBITHH, B TOM YHCJI€ HE3aBUCUMBIX, C UCIOJIb30BAHUEM
rpadMUecKuX TPEACTABICHUH U JepeBa CIydyailHOTO
OIIBITA.

*YyacTBoBaTh B 00CYKICHHUM pelIeHMA™ 3aJa4yd Ha
nepevyrciIeHne KOMOMHAIMK (YKcia nepecTaHOBOK, YHCIIa
COUETaHM), HA HAXOXJIECHHUE BEPOSTHOCTEH COOBITUH C
IpUMEHEHHEM KOMOMHATOpPUKHM, B TOM 4HCIE C
HCII0JIb30BaHNEM TpeyroyibHuKa [lackains.

9 kiacc (34 yaca)

Ha3Banue
pa3zaeJia (TemMbl)
(umMcy10 yacon)

OcHoBHOe cofepkaHHe

XapaKkTepuCTHKA JeITeJbHOCTH 00y4al0HXCS

IToBTOpEHUE
Kypca 8 kiacca
(4 1)

[MpenacraBnenne  maHHbIX.  OmnucarenbHas — CTaTHUCTHKA.
Onepanuu Hajg coObITUIMU. He3aBUCUMOCTE COOBITHIA.

IToBTOPATH M3YYEHHOE U BBICTPAMBATh CHCTEMY
3HAHUI.

Pematp 3a1a4yu Ha IPEICTaBICHNUE U ONIMCAHUE JIAaHHBIX.
Pematp 3ajaym  Ha  HAXOXKICHHE  BEPOSITHOCTEH
O00OBEIMHEHHUS W TEePEeCEeUeHUs] COOBITHHA, B TOM YHCIIE
HE3aBUCHMBIX, C  HCIOJB30BaHHEM  rpaduuecKux
MpEACTaBICHUH U IepeBa CIy4YallHOTO OTbITA.

Pematp 3amaum Ha TepeyrciIeHUE KOMOMHAIUHN (Yucia
MEePEeCTaHOBOK, YHWCJIAa COYETaHWH), Ha HaXOXKICHHUE
BEPOSTHOCTEMN coOBITUI c [IPUMEHEHUEM
KOMOMHATOPUKH, B TOM 4YHCIIE€ C UCIOJIb30BAaHUEM
TpeyronbHuka [lackans




DJIeMeHTbI
KOMOMHATOPUKH

CRY

KombOunaropHoe mnpaBuino yMHOXkeHus. IlepecTaHOBKH.
daxkropuan. CoyeTaHuss W YKHCIO coueTaHUW. *TpeyroiapHuK
[Tackans.™ IIpakTrnueckas pabora «Bpruncnenue
BEPOATHOCTEH C UCMOJIb30BAaHUEM KOMOMHATOPHBIX (PYHKLIUN
AJIEKTPOHHBIX TAOJIHIDY.

OcBauBath Ha  0a30BOM  ypOBHE¢  IOHATHA:
KOMOMHATOPHOE NPAaBUIO YMHOXEHHS, YHOPSIOYCHHAs
mapa, Tpoiika OOBEKTOB, TIEpEeCTaHOBKa, (haKTopHas
4yclia, COYETaHHE, YHWCJIO COYETaHUH, *TpeyroJbHHUK
[lackans.™

Pemars mnpocreiimiue 3agauM  Ha  [IEPEUHCIICHUE
YIIOPSIOYEHHBIX nap, TPOEK, HepevHCIICHNE
MEPECTAaHOBOK U COYETAHUN DIEMEHTOB Pa3IUYHBIX
MHOXECTB (110 00pasiry).

Pemarts mpocreiilnme 3agaumHa MIPUMEHEHHE YHUCIA
codeTaHuil B anredpe (COKpanéHHoe YMHOKEHHE, OMHOM
HrioToHa) (c HampaBmsIoIEel MOMOIIEIO).

Pemarb, mnpuMeHsii KOMOWHATOPHKY, 3aJa4d Ha
BBIUUCIIEHHE BEPOATHOCTEH, B TOM YHUCIIE C MOMOIIBIO
ANEKTPOHHBIX TAOJUI] B XOJI€ MPaKTHUYECKOW paboThl (C
BU3YaJbHOU ONOPOIA).

I'eomerpuueckasn
BEPOATHOCTH
(44)

*T'eomeTpuueckas BepoaTHOCTh. CiydyaliHbIN BBIOOP TOUYKHU U3
¢burypsl Ha MJIOCKOCTH, U3 OTPE3Ka, U3 TYyTU OKPYKHOCTH. ™

*OcBauBaTh NOHSATHE TEOMETPUUECKON BEPOSATHOCTH.
YuyacTBoBaTh B 00CY:KIEHHHM pelleHMs 3aJa4M Ha
HaXO0XJIEHUE BEPOSTHOCTEH B OIBITaX, IPEICTaBUMBIX
KaK BBIOOp TOYEK W3 MHOTOYroJIbHUKA, Kpyra, oTpe3ka
WIHM TyTU OKPY>KHOCTH, YUCIIOBOT'O MPOMEXKYTKA™

HcnbiTanns
BepnyJn
(6 9)

HcneiTanne. Ycnex u Heynada. Cepus uUCHBITaHUR 10
nepporo ycnexa. HMcnoweitanus bepunymim. BepositHocTH
coOpiTii B cepun wucneitaHuii bepuymum. Ilpaktuueckas
pabota «Mcneiranus bepaymimy.

OcBauBaTh Ha 0230BOM ypOBHE NMOHATHS: UCIBITAHUE,
3JIEMEHTApPHOE COOBITHE B UCTIBITAHUHM (YyCIIEX U Heyaya),
cepusi UCHBITAHWM, HACTYIUICHHE T[EPBOro  ycmexa
(Heynmaum), cepus ucnbITaHui beprymm.

Pemiare mpocreiimide 3agauyd  Ha  HAXOXICHUE
BEPOSITHOCTEH COOBITHII B CepUU UCHBITAaHUI 10 TIEPBOTO
ycrexa, B TOM YHCJIe C MPUMEHEHHEM (OPMYIIbI CyMMBI
reOMEeTPUYECKON Mporpeccuu (C Omnopoi Ha CIPaBOUYHYIO
UH(OPMAIIHIO).

Pemars nmpocreiimme 3agauM Ha  HAXOXKICHHUE
BEPOSTHOCTEH  DJIEMEHTApHBIX COOBITHH B  CepHH




UCIIBITAaHUN bepHy/uIM, Ha HAaXO0XICHHE BEPOSATHOCTH
ONPEACIEHHOIO 4YHCJIAa YCIEXOB B CEPUHM HCIBITAHUHI
bepnysum (¢ BU3yasibHOH O1Opoi).

HN3yuaTh B X0/1e NPAKTHYECKON padoThl, B TOM YHCIIE C
MIOMOIIBIO ITU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTHU B
cepuHU ucnslTaHuil bepHyinu

Cayuaiinasi
BeJIMYMHA
(69

CnyuaiiHas BeJIMYMHA M PAclpeiesIeHUE BEPOSTHOCTEH.
MaremMaTtnueckoe OXKHMJIAHHE U JHUCHEpPCUS  CIly4alHOU
BeaM4MHbL. [IpuMepel MaTeMaTHUECKOro OXHUAAHHUA KAk
TEOPETUYECKOT0 CPETHETO 3HAYECHUS BEJIUYHHBI.

[TonsiTve o  3akoHe  Oonbiiumx  uyucen. M3mepenue
BEPOSITHOCTEM € TOMOIIBIO 4YacToT. lIpuMeHeHue 3akoHa
OOJIBLINX YHCEIL.

OcBouthr Ha 0a30BOM YpOBHEe NOHATHS: CllydalHas
BEJINYMHA, 3HAYECHHUE CIIy4anHOU BEJINYMHBI,
pacnpeeseHie BEpOTHOCTEN.

HN3yuyars u o0cyxaaTb IpUMEpPBl JTHUCKPETHBIX U
HEINPEPBIBHBIX CIYYalHbIX BEIMYUH (POCT, BEC YEIIOBEKA,
YUCJIEHHOCTb HaCeJIeHHUs, Ipyrue U3MEHUYUBBIE
BEJIMYMHBI, PAacCMaTPUBABIINECS B Kypce€ CTATHUCTHKH),
MOJIENIBHBIX ~ CIy4YallHBIX  BEJIMYMH, CBSI3aHHBIX CO
cllydyailHBIMM onbITaMHu (OpOocaHue MOHETBHI, MIpajbHOMN
KOCTH, CO CIIy4allHbIM BBIOOPOM U T. II.).

OcBauBath Ha  0a30BOM  ypOBHE¢  IOHATHA:
MaTeMaTH4eCKOE OKMJIAHHWE CIIy4allHOW BEIWYMHBI KaK

TEOPETUYECKOE cpenHee 3HAUCHHE, JIUCTIEPCUS
CIIy4ailHOM BEJIMYMHBI KaK aHAJIOT JUCIEPCHH YHCIOBOTO
Habopa.

PemaTts 3agaum Ha BBIYMCIICHHE MaTEMaTHYECKOIO
OKHUJAHHUSA W  JUCIEPCHUHM JUCKPETHOM  CIIy4aliHOU
BEJIMYMHBI 110 33JJaHHOMY PACIpPEIENICHUI0, B TOM 4HCIIE
3a/1a4, CBSI3aHHBIX CO CTPaXOBaHUEM U JIOTEpesIMH (C
HaIPaBJISIONICH TTOMOIIIBIO).

3HAKOMHUTBCSI C MaTeMAaTUYECKUM  OXHUIAHUEM U
JUCIIEpCUEN HEKOTOPBIX pAcCIpeAesieHUud, B TOM YHCIE
pacnpeneseHns ciydyailHOH BEJIMYMHBI «YHCIIO YCIIEXOB)»
B CEpUM UCTIbITAaHUM bepHyu.

M3yuars 4actoTy CcOOBITHS B  MOBTOPSIOIIUXCS
CJIy4alHBIX OIBITaX KAK CIIy4allHYIO BEJINUUHY.
3HaKOMHUTBCS C 3aKOHOM Oonbmmx uucen (B ¢opme




bepnymin): npu OOJIBIIOM 4YHUCIE OIBITOB 4YacToTa
coObITHS 0JIM3Ka K €ro BEPOSTHOCTH.

Pemarpr 3amaum Ha M3MEpPEHHE BEPOATHOCTEH C
MTOMOMUIBIO YacTOT (C HAMPaBJISIOLIEH TOMOIIBIO).
OO6cy:xnaTs  poib  3aKkOHAa  OOJNBIIMX  YHCENl B
000CHOBaHUU YaCTOTHOTO MeToJa U3MEpEeHUs
BEPOSTHOCTEM.

OO6cykaaTh 3aKOH OONBIIMX YHUCENT KakK MPOsBICHUE
CTATHCTUYCCKOW YCTOWIMBOCTH B U3MCHUMBBIX SIBIICHUSX,
pONib 3aKOHA OOJIBLIMX YHCENl B MPUPOAEC U B KU3HH
YeJioBeKa.

0O0001EeHnE,
KOHTPOJIb
(10 v)

[IpencraBnenue  TaHHBIX.
BeposiTHOCTB Cy4aitHOro COOBITHS.
koMOMHaTopukH. CiydaliHble BETUUYUHBI U pAaCIIPEICIICHHUS.

OnucarenpHass  CTAaTUCTHKA.
DIIEMEHTEI

I[MoBTOPATH W3y4YEHHOE W BBICTPAUBATH CHCTEMY
3HAHUU.

PemaTh 3a1a4u Ha IPEACTABICHUE U ONTMCAHHUE TAHHBIX.
Pemars 3amaum Ha  HaxOXACHUE  BEPOATHOCTEU
COOBITHH, B TOM YHCIIE B OMBITaX C PAaBHOBO3MO>XHBIMU
3JIEMEHTapHBIMHU COOBITHSIMH, BEPOATHOCTEMN
OOBEIMHEHUS W TIePeCceUeHus COOBITHI, BBIUUCIATH
BEPOATHOCTH B  ONbITaX C CEPUSAMH  CIIy4alHBIX
HCHBITAaHUH







Viil. OIUCAHUE MATEPUAJ/IBHO-TEXHUYECKOI'O U YYEBHOT'O
OBECIIEYEHMHMSA OBPA30BATEJIBHOI'O ITPOLECCA

Y4e6Ho - MeTOANYECKOe o0ecnedeHne 00pa30BaTeIbHOI0 NMpouecca
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2021. - 168 c. : un.

5. Aurebpa. 7 kiacc: yueOHHK [T 001ieo0pa3oBarebHbIX opranusaruii/ 0. H.
Maxkapsrues, H.I'. Mungiok u np.— 7-e uza. — M.: Ilpocsemienne, 2017. — 256¢. : ui.

6. Anrebpa. 8 kiacc: yueOHuK /u1st 001ieo0pa3zoBaTenbHbIX opranu3aiuii/ FO. H.
Makapsrues, H.I'. Munmiok u np.— 15-e u3z., crep. — M.: [Ipocsemenne, 2022. — 287 c. : ui.
7. Anrebpa. 9 kiacc: yueOHUK JUIst 001ieoopa3zoBareabHbIX opranuzanuil/ 0. H.
Makapsrues, H.I'. Muniok u n1p.— 7-¢ u3a. — M.: [Ipocsemenue, 2018. — 280c. : uin.

8. I'eomerpust. 7 — 9 ximaccel: yaeOHUK 17151 001meo0pa3oBaTenbHbIx opranmzanuii/ JI.C.
ArtanacsiH, B.®. byrycos u np.— 8-e u3a. — M.: [IpocBemenue, 2018. — 383c. : u.

9. Bericorkuii M.P. Matemaruka. BeposiTHOCTh 1 cTatucThKa : 7 — 9 Kitacchl : 6a30BbIi

ypPOBEHb : yueOHUK : B 2 yacTsix / M.P. Bricoukwii, 1.B. flmenko ; mox pen. Y. B. Smenko. —
Mockaa : I[Ipocsenienue, 2023. Y. 1. — 176 c. .
10. Beiconkuit .P. Matematuka. BeposiTHOCTD U cTaTHCTHKA : 7 — 9 Ki1acchl : 6a30BbIi
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Iudposbie 0OpasoBaTeibHbIE pecypchl U pecypcebl ceTu UHTepHeT

1. http://fcior.edu.ru  http://eor.edu.ru  denepanpHbiii HEHTp HUHPOPMAIMOHHBIX
oOpazoBatesbHBIX pecypcoB (OMC)

2. http://pedsovet.su [legarornueckoe cooOIIECTBO

3. http://school-collection.edu.ru Enunas komiekius OUppPOBBIX 00pa3oBaTEIbHBIX
pecypcos

4, https://resh.edu.ru/subject/12/5/

5. https://fincult.info/teaching/metodicheskie-materialy/
6. https://www.yaklass.ru/

7. https://uchi.ru/
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