MatemaTuKa 5 — 9 Knacc

HOpMaTI/IBHO-MGTO,I[I/I‘ICCKI/Ie

HporpaMMa COCTaBJICHA B COOTBCTCTBHUU C:

MaTepraJIbl

1.®enepanbabiM  ['ocygapcTBEHHBIM — 00pa30BaTEIbHBIM — CTaH-
JapTOM ~ OCHOBHOTO  00mero oOpa3oBaHus, YTBEPKICHHBIM
npukazoM MuHHCTEpCcTBa 00pa3oBaHus W Hayku PD ot 17.12.
2010r. Nel1897;
2.IlpumepHoOl porpaMmoii o MareMaTuke A 5-9 Kiaccos;
3.YVuebnrim mutanom KOI'OBY CIII ¢ YUOIT r. 3yeBka.

Peamusyemsenii YMK [IpenomgaBanme OCYIIECTBISETCS MO YICOHUKAM:

- «Maremaruka S»H. 1. Bunenkus.

-«Maremartuka 6». Y4ueOHuK s 6 Kiacca 001meo0pa3oBaTeIbHBIX
yupexaenuii. /C.M.Huxonsckuii, M.K.Ilotanos, H.H.PemerHuxos,
A.B.IlleBkun — U3a. 5-e. — M.: IIpocsemenune, 2011

-«Anrebpa 7». YuebHukoM s 7 Kiacca o0meo0pa3oBaTeNbHBIX
YUPEKICHUI / C.M.HuKoJbCKHH, M.K.IloTamnos, H.
H.Pemernukos, A.B.Illeskun — M.: [Ipocsemienue, 2017.- 285c.

-«Anrebpa  8».  Y4eOHHUKOM st 8 kiacca  -«Anrebpa
7»C.M.Huxkonbsckuit, M.K.IloTamos, H. H.PemeTHuxos,
A.B.IlleBkun — M.: [IpocBemenue, 2018.- 285c.

-«Anrebpa 9». YueOHukoM s 9 kiacca o06mieo0pa3zoBaTeIbHBIX
yupexaenuii /MakapsiueB F0.H., Munmrok H.I. Hemkos K.U.,
Cysoposa C.b. Anrebpa. 9 ximacc.M. I[Ipocsemnienue. 2010r.
-«"eometpus 7-9» ans 7-9 kmaccoB 00pazoBaTEIbHBIX YUPEKIACHUN
| JI.C. Aranacsu, B.®. Byrysos, C.b. Kamomies u ap.— M.,
«IIpocBenienue», 2014 rr.

Lenn 1 3anaun u3ydeHus
npeameTa

MarteMaTHIecKoe 06p330BaHI/IC SIBJIIETCS 003aTeILHOM U HEOTHEMIIEMOM
aCTblO 0611_[61"0 06pa30BaHI/I$I Ha BCCX CTYNCHAX IIKOJIBI. HSY‘-ICHI/IG
MaTEeMaTHKHU Ha CTYIEHH OCHOBHOTO 0011IeT0 00pa30BaHus B
OCHOBHOI IITKOJIE HAa 6a30BOM ypOBHE HANPABJICHO HA IOCTHKEHUE
CIEAYIOIIUX LeJe:

| B Hanpaeienuu JdUYHOCMHO20 pazeumus:

* (dopMHUpOBaHHE MpPEJCTABICHUH O MaTeMaTHKe, KaK 4YacTH
00IIIeYeIOBEYECKON KYJIBTYpPhl, O 3HAUUMOCTA MATEMAaTHKH B Pa3BUTHUU
IUBUJIN3AINHA U COBPEMEHHOT'O 00IIECTBA;

¢ Pa3BUTHUC JIOTUYCCKOIO0 U KPUTHUYCCKOr'O MbINIJICHUA, KYJIbTYPhI
peuu, CIIOCOOHOCTH K YMCTBCHHOMY 3KCIICPHUMCHTY,

° (l)OpMI/IpOBaHI/Ie HHTCHHCKTyaJIBHOﬁ YECTHOCTH U 06T>CKTI/IBHOCTI/I,
CIIOCOOHOCTH K Ipeoa0JICHUTO MBICIIUMTCIIBHBIX CTCPCOTHUIIOB,
BBITCKAIOUIUX M3 O6I)I)Z[eHHOI‘O OIIbITA,

¢ BOCIIHTAHHUC Ka4dyCCTB JIMYHOCTH, O6CCHC‘{I/IBa}OH_II/IX COUaJIbHYHO
MO6I/IJII:HOCTI>, CIIOCOOHOCTH MMPUHUMATHb CaAMOCTOSTCIIbHBIC PCIICHUSA,

* (dopmupoBaHWE KAueCTB  MBINUICHUS, HCEOOXOMUMBIX  JIJIS
aJanTanyi B COBPEMEHHOM HH(OPMAITMOHHOM OOIIECTBE;

®* Ppa3BUTHUC HMHTCPECA K MATCMATHUYCCKOMY TBOPUYCCTBY HU Ma-




TEMATHYECKHX CITOCOOHOCTEI;
Il B memanpeomemnom nanpagnenuu:

* pa3BUTHE NPEICTABICHUM O MaTeMaTHKe Kak (opMe OMHUCAHUS U
METOJE TIO3HAHMUS  JEUCTBUTEIBHOCTH, CO3JaHUE  YCIOBUH  JUIs
npUOOpEeTeHHS NepBOHAYATBHOTO OIIBITA MaTeMaTU4eCKOro
MOJIEITMPOBAHHS;

* ¢opmMupoBaHHE OOIIUX CIIOCOOOB HMHTEIUICKTYyalbHOW  Jes-
TETFHOCTH, XapaKTEePHBIX JUISI MAaTEMaTUKH M  SIBJLIIONIUXCS OCHOBOM
MO3HABATEFHON  KyJbTYpPHI, 3HAYAMOW JUISI  pa3W4IHBIX  cdep
YEJIOBEUECKOU eI TENbHOCTH;

11l B npeomemnom nanpasnenuu:

¢ OBJIaACHHUC MATCMATUYCCKMMU 3HAHUAMHU W YMCHUSMHU, HC-
O6XO,Z[I/IMBIMI/I LJId IPpOAOJIKCHHUA O6pa3OBaHI/I$I, HU3Yy4YCHUSA CMCIKHBIX
JUCHUIIINH, IPUMCHCHUS B HOBCC}IHCBHOﬁ KHU3HU,

° CO3JJaHHC (I)YHI[aMCHTa g MaTeMaTU4€CKOIro - pasBUTHA,
(I)OpMI/IpOBaHI/IH MCXAaHMU3MOB MBIIJICHUA, XapaKTCPHBIX 4 Mare-
MaTHYECKOH ACATCIBHOCTH.

3aoauu:

® OBJAJETh CHUCTEMOW MaTeMaTHYEeCKHX 3HAHWM M YMEHUH,
HEOOXOMUMBIX  JUIsl  NPUMEHEHHs B  IPAKTHUYECKOMN
JEeSITebHOCTH, U3YYCHUN CMEKHBIX TUCITUILINH;

® CrocoOCTBOBATh UHTEIIEKTYaJIbHOMY Pa3BHUTHIO,
dbopmMupoBaTh KadecTBa, HEOOXOAMMBIE YEJIOBEKY JIs
MOJTHOLEHHON  KM3HM B COBPEMEHHOM  OOILIECTBE,
CBOMCTBEHHBIE MAaTEMAaTUYECKON JESITEIBHOCTU: SCHOCTU U
TOYHOCTH MBICTTH, WHTYHUIIMH, JIOTHYECKOTO MBIIUICHHS,
MIPOCTPAHCTBEHHBIX  NPEJICTaBICHUH, CHOCOOHOCTH K
IIPEOIOJIEHUIO TPYIHOCTEM;

e (dopmupoBaTh TpencTaBICHHS 00 UACIX H METOAAX
MaTeMaTHKU KaK YHUBEPCAIbHOTO SI3bIKa HAYKU U TEXHHKH,
CpelncTBax MOACIUPOBAHUS SIBICHUI U MPOLIECCOB;

® BOCIUTBHIBATH  KYJIBTYPY JIMYHOCTH, OTHOIIEHHE K
MaTeMaTHKHd KaK YacTh OOIIedeToBeuYecKOl KyIbTYpHI,
UTpAOIIC 0CO0YI0 pOJTh B OOIIIECTBEHHOM Pa3BUTHH.

HCIOJb30BAHME TNPHOOPETEHHbIX 3HAHWI M YMEHUHH B
MOBCEIHEBHOM KU3HU

Cpok peasin3aliuu IporpaMmbl

Saet

Mecro y4eOHOTO TIpeIMeTa B
y4eOHOM TUIaHe

B 2019 — 29 yyeGHOM roay mporpaMma peajausyercs.

l'on oOyuenus KomnnyectBo KomnyectBo Bcero uacos
YacoB B HEJICIIO | YUCOHBIX HEJC/b 3a y4eOHBII

roJx

5 Kiacc 5 34 170

6 xiacc 5 34 170

7 xiacc 5 34 170

8 xiacc 5 34 170




9 kacc 6 34 204

[TnannpyeMsie pe3ynbTaThl
OCBOEHUS y4eOHOT0 IpeaMeTa

1. [lmanupyemble pe3yJbTaThl 0CBOEHUS

W3ydeHne MmaTeMaTHKy B OCHOBHOH IIIKOJIE JA€T BO3ZMOKHOCTD
00yJaroNIMCcs JOCTHYb CIEIYIOINX PE3YIbTATOB Pa3BUTHS:

JIMYHOCTHBIE pe3yabTaThbl:

. YMEHHE SICHO, TOYHO, TPAaMOTHO U3J1araTb CBOU
MBICJIM B YCTHOU U MUCbMEHHOU
peuu, MOHUMATh CMBICII IOCTABJICHHOM 3a/1a4M, BEICTPAUBATh
apryMeHTalHUI0, IPUBOINUTH
MPUMEPBI U KOHTPIIPUMEDHI;
° KpI/ITI/I'-IHOCTI) MBIINJICHHWA, YMGHI/IG paCHO3HaBaTB
JIOTUYECKN HEKOPPEKTHEBIC BBICKA3bIBaHUsA, OTIIMYaTh T'UIIOTE3Y
oT (axra;

. MPEJCTaBJICHHE O MaTeMaTHYeCKOW Hayke Kak cdepe
YEJIOBEUYECKON JesATeNbHOCTH, 00 3Tamax €€ pasBUTHA, O €€
3HAYMMOCTH IS PA3BUTHUS [IUBUIIN3AIUH;

° KpCaTUBHOCTL MBIINUJICHUA, WHUIIMATHBA, HAXOAYUBOCTD,
AKTHUBHOCTD IIPH PEHICHUU MAaTEMaTUYCCKUX 3aJiay;

° YMCEHUC KOHTPOJIUPOBATH NPOLECC U PE3yJIbTAaT yqe6H0171
MaTeMaTHIEeCKOM JCATCIBPHOCTH,

. CHOCOOHOCTh K 3MOLMOHAJIBHOMY  BOCIPHSTHIO
MaTeMaTHYeCKHX OOBEKTOB, 3a]1ad, pEIICHUH, pacCyKACHHIA;

*  MeTanpeaMeTHble pe3yJbTAThI:

* yMEHHME BHJIETh MATEMAaTHYECKYIO 337auy B KOHTEKCTE
npoOJIeMHON CHTyallMH B JAPYTHX JUCLUUILIMHAX, B OKpY)Karomen
JKU3HY;

* yMEHHE  HaxXOAUTb B  Pa3IMYHBIX  HMCTOYHHUKAX
UHPOPMaIMIO, HEOOXOAUMYIO JUIS pEIICHHUs MaTeMaTHYeCKUX
npobisieM, MPEJICTaBIATh €€ B MOHATHON (opme, MPUHUMATH
pellileHne B YCJOBUSIX HEMOMHOW M M30BITOYHOW, TOYHOH H
BEPOSITHOCTHON MH(OpManuy;

* YyMCHHE IIOHMMAaTh ¥ UCIOJL30BaTh MATEMATUYCCKUE
cpencTBa HariasigHOCTH (TpaduKu, AHarpaMMBbl, TaOJIHITBI, CXEMBI
U JIp.) JUIS WLTIOCTPAIUH, HHTEPIIPETAIlUU, apTyMECHTAIUY;

®* YMCHHUEC BBIJIBUT'ATh T'MIIOTE3bI IPHU PECIICHUU y‘ICGHBIX 3a-
Jad, IOHUMaTb HeO6XO,I[I/IMOCTL HX MIPOBCPKHU;

* yMEHUE MPUMEHSITh UHIYKTUBHBIC U JCTYKTHBHBIE CIIOCO-
OBI pacCy)KICHNN, BUIETh PA3IMIHBIE CTPATETHH PEIICHHUS 3a/1a4;

* TIOHHMMAaHUE CYIIHOCTU aJITOPUTMHUUYECKUX MPENNUCAHUN U
YMEHHUE JIEUCTBOBATH B COOTBETCTBUHU C IPENJIOKEHHBIM aJIro-
pUT™MOM;

* YMEHHE CaMOCTOSTCIILHO CTaBUTh II€JH, BHIOWpAaTh U
CO3/1aBaTh AITOPUTMBI IS PEUICHHs YYEOHBIX MATEMAaTHYECKHUX
mpooIeMm;

*  YMCHHC IIJIAHUPOBATH U OCYHICCTBJIATH ACATCILHOCTD, HA-




NPaBJICHHYIO Ha PELICHUE 3a/1a4 UCCIIeI0BATEIICKOTO XapaKTepa;
IIpeameTHble pe3yabTaThl:

OBJaJicHHe O0a30BBIM MOHSITHIHBIM amnmaparoM MO OCHOB-
HBIM pa3lielaM COJepsKaHus, MpecTaBIeHue 00 OCHOBHBIX
M3y4aeMbIX TOHATHUAX (YUCIIO, TeoMeTpudeckas Gurypa,
ypaBHEHHE, (QYHKIHMS, BEpPOSITHOCTh) KaK BaKHEHUIIUX
MaTEeMaTUYECKUX MOJIEISAX, IO3BOJISIONMIMX OINUCHIBATh U
U3y4aTh peabHbIC MPOLIECCHI U SBICHHUS;

yMeHHE paboTaTh C MaTeMaTHYEeCKUM TEKCTOM (aHaIM3HpPOBaTh,
U3BJIEKAaTh HEOOXOAMMYIO HHGOPMALUIO), TPAMOTHO NPHUMEHSIThH
MaTeMaTH4YeCKyl0 TEPMHUHOJIOTHUIO M CHMBOJIMKY, MCIIOJIb30BaTh
pa3IUyHBIE SA3BIKK MAaTEMaTUKH;

YMEHHE TPOBOJIUTH KIacCU(UKAIIUU, JOTHUYESCKUE 00OCHOBAHMUS,
JIOKa3aTeJIbCTBA MATEMATHUCCKUX YTBEPIKIACHUN;

YMEHHUE paclo3HaBaTb BHUABl MAaTEMaTUYECKUX YTBEP)KICHUMN
(akcHOMBI, ONpeIeTICHUs, TEOPEMBI U Jp.), MPSIMbIE U OOpaTHbIC
TEOPEMBI;

Pa3BUTUC Hpe}lCTaBJ’IeHI/Iﬁ O YHCJIC M YHCIOBBIX CHCTEMaX OT
HATypaJbHBIX 1O ﬂeﬁCTBHTGHLHBIX YHuCCJI, OBJIaJICHUEC HABBIKAMH
YCTHBIX, IMCbMEHHBIX, HHCTPYMCHTAJIbHBIX BBI‘II/ICJ'ICHI/II‘/’I;

OBJIAJICHHEC CHUMBOJIBHBIM SI3BIKOM ~aJiT€Opbl, MpPUEMaMH BBI-
TTOJTHEHWS TOXK/IECTBEHHBIX NIPeoOpa30BaHMil PAIlMOHATBHBIX BBI-
paXX€HUM, pellieHus] ypaBHEHUM, CUCTEM ypaBHEHUM, HEPABEHCTB
U CHUCTEM HEPABCHCTB, YMEHHE HCIIONB30BATh UACID KOOPAWHAT
Ha IUIOCKOCTU [UIsl HMHTEpIpETalliid ypaBHEHUU, HEPaBEHCTB,
CHCTEM, YMEHHE TMPHUMEHATh anredpamdeckue MpeoOpa3oBaHUs,
arrmapar ypaBHeHPII}'I U HCPABCHCTB I PEHICHUA 3aJad U3
pa3IMYHBIX Pa3JeNioB Kypca;

OBIIQJICHHE CHUCTEMOW (DYHKIIMOHAJBHBIX TOHATHH, (YHK-
UOHAIBHBIM SI3bIKOM M CUMBOJIMKOH, YMEHHE Ha OCHOBE (DyHK-
UOHABHO-TpaUIecKnuX MpeaCTaBICHUI ONMUCHIBATh U aHATU3U-
pOBaTh peaIbHBIE 3aBUCUMOCTH;

OBJIaICHUEC OCHOBHBIMH crocobamMu MNpEACTABJICHUA W aHaJIn3a
CTaTUCTUYCCKUX JOAaHHBIX, HAJIH4YHC HpeI[CTaBJIeHI/Iﬁ O cCTaru-
CTUYCCKUX 3aKOHOMCEPHOCTAX B p€aJIbHOM MUPE U O PA3JIMYHBIX
crocobax ux H3YYCHHUS, O BEPOATHOCTHBIX MOJCIIAX,

OBJIAICHAE T€OMETPUYECKUM S3BIKOM, YMEHHUE HCIIOJIB30BATh €TI0
JUIs  ONMCAaHWs IPEIMETOB OKPYXKAIOLEro MHpa, pPA3BUTHE
IPOCTPAHCTBEHHBIX IIPEICTABICHUN W HM300pa3UTEIbHBIX YMe-
HUIA, TIPUOOPETEHNE HABBIKOB FT€OMETPUIECKUX TIOCTPOCHUIA;

YCBOGHHE CUCTEMATUYECKUX 3HAHUM O IIIOCKUX (purypax u
MX CBOWCTBAX, a TAK)K€ HA HATJIAITHOM YPOBHE — O
MIPOCTEUIIMX IPOCTPAHCTBEHHBIX TEJIAX, YMEHUE IIPUMeE-
HATh CUCTEMATUYECKUE 3HAHUS O HUX IS PEILICHUS
TeOMETPUUYECKUX U IPAKTUYECKUX 3a/aY;

YMEHHUS U3MEpsATh JUIMHBI OTPE3KOB, BEIWYMHBI YIJIOB, HC-
10J1530BaTh (POPMYJIBI AJIs1 HAXOXKICHHUS NEPUMETPOB, IUIOLIAAeH




1 00bEMOB TEOMETPUUCCKIX (DHUTYD;

YMCHUC IMPUMCHATH U3YUYCHHBIC ITOHATHA, PE3YJIbTAThI, MCTOABI JIJI
peUICHUA 3aa4 IMMPAKTUYCCKOI'o XapaKTepa U 3aaa4 U3 CMCKHbBIX
AUCHUIUINH C UCIIOJIb30BAHUEM IIPU HGO6XOI[I/IMOCTI/I CIIPpaBOYHBIX
MaTCpHraJIOB, KAJIBKYJIATOPA, KOMIIBIOTECPA.

Hpe}IMeTHBIe PE3yabTaThbl U3YIYCHUA MATEMATUKHU
5-6 kaaccel
BbInyCKHUK HAYYUTCH:

- OmnepupoBath Ha ©0a30BOM YypoBHE 4 TOHATUSMU:
MHOECTBO,  JJIEMEHT  MHOXECTBa,  IOJIMHOXECTBO,
MPUHAJJICKHOCTD; 33a/1aBaTh MHOXECTBA MEPEUNCICHUEM UX
AJIEMEHTOB;  HAXOJUTh  MEpecedyeHue, OoO0bEAUHEHHE,
MOJIMHOKECTBO B MPOCTEUIITNX CUTYaLIUSX.

-OnepupoBaTh Ha 0a30BOM YpPOBHE MOHSTHSMHU: HATYpajJbHOE
YHUCIIO, 1IEJI0€ YHCI0, OOBIKHOBEHHAs NpOOb, JECATUYHAS JIPOOH,
CMEIIaHHOE YHUCIIO, PAIIMOHATIBHOE YUCIIO; MCIOJIB30BaTh CBOWCTBA
YyuceNl W TpaBuja JCHCTBHA C pPANMOHAIBHBIMU YHCIAMHU TPHU
BBITTOJIHEHUH BBIYHCIICHUHN; UCTIOIB30BaTh MIPU3HAKH JISTMMOCTH Ha
2, 5 3, 9, 10 mpu BBINOJHEHUH BBIYUCICHUNW U PEIICHUU
HECIIOXKHBIX 3a/1a4; BBIMOJHATH OKPYIJICHUE PAIMOHAIBHBIX YHCEI
B COOTBETCTBUHU C MIPABUIIAMH; CPABHUBATH PAllMOHAILHBIC YHCIIA.

CrartucTka U TEOpUsl BEPOSTHOCTEH: MPEJCTaBIATh JIaHHbIE B
BUJIE TaONMILl, TUarpamMm, YuTaTh HTHPOPMAIUIO, IPEICTABICHHYIO B
BUJIC TaOJIHIIBI, TUATPAMMBIL.

TekcToBblE 3aJauu: pelIaTh HECIIOXKHBIE CIOKETHBIE 3aJa4u
pa3HbIX THUIOB Ha Bce apu(pMETUUYECKHE [EUCTBUS;  CTPOUTH
MOJIeNIb YCIIOBHS 3ajjaud (B BHMJE TaOJMIIbI, CXEMBbl, PUCYHKa), B
KOTOPOM JaHbl 3HAYEHUS JBYX U3 TPEX B3aHUMOCBSI3aHHBIX BEJIUYMH,
C LEJIBIO TOMCKA PELICHUs 3aJlaud; OCYLIECTBIATh CIIOCOO MOMCKa
peleHus 3a1a4k, B KOTOPOM pacCyKJI€HHE CTPOUTCS OT YCIIOBHS K
TpeOOBaHUIO WM OT TpeOOBaHUS K YCJIOBUIO; COCTAaBIATH IUIaH
pemeHuss  3aJadd;  BBIACNATH  OTalbl  PEIICHWS  3aJa4y;
MHTEPIIPETUPOBATh  BBIYHMCIUTENBHBIE PpE3yJbTaThl B 3ajade,
UCCJIENOBATh IOJYYEHHOE pEIICHWE 3aJadd; 3HaTh pas3jInuue
CKOopocTell 00beKkTa B CTOsA4Yed BOjAE, NPOTUB TEUYEHUS M 110
TEYEHUIO PEKH; peniaTh 3a/a4d Ha HAXOXKJACHHE YacTH 4YHCIA U
YHCIa [0 ero YacTH; pelaTh 3a/lauM pa3HbIX TUIOB (Ha paboTy, Ha
MOKYTIKH, Ha JIBH)KEHUE), CBA3BIBAIOIINX TPU BEJIIMYUHBI, BHIICIATD
9TH BEJIUYMHBI U OTHOIIEHUS MEXy HUMHU; HAXOAUTh IIPOLEHT OT
YUCJIAa, YHMCIO II0 MPOLEHTY OT HEro, HAXOAWTh IPOLIEHTHOE
OTHOLIEHUE [BYX YHUCEJ, HaXOOUTb IPOLEHTHOEC CHUXXCHUE HIIU
IIPOLICHTHOE IIOBBIIICHUE BEJIWYUHBI; pematb  HECIIOXKHBIE
JIOTHYECKHE 3a/1a4¥ METOAOM PACCYKICHUN.

Harnsnaas reomerpus ['eomerpuueckne GUrypel

* OnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSAMU: QHUTypa, TOUKA,
OTPE30K, TMpsiMas, JIyd4, JIOMaHas, yroj, MHOTOYTOJbHUK,




TPEYrOJAbHUK W YETBIPEXYTOJIbHUK, IMPSAMOYIOJIbHUK M KBajpar,
OKPY>KHOCTb M KpYT, MPSIMOYTOJIbHBII Mapajuienenunen, Kyo, map.
N306paxats u3zyyaemple GUIYphl OT PYKH U C IOMOUIbIO JIMHEUKH
U LIUPKYJISL.

H3mepeHuss W BBIYMCICHHS: BBINOJIHATE HM3MEPEHUE MJIMH,
pacCTOSIHUM, BEJIWYMH YIJIOB, C IIOMOIIBIO WHCTPYMEHTOB JUIS
U3MEPEHUU JUTUH u YIJIOB; BBIYUCIIATH IJI0LA U
IPSIMOYT OJIBHUKOB.

BbINYyCKHUK _MOJYYUT _BO3MOKHOCTh _HAVYUThCHA B 5-6
Kk1accax (it oOecrieueHWs]  BO3MOXKHOCTH — YCIICHTHOTO
NPOJOKEHUS 00pa3oBaHus Ha 0A30BOM M YTITyOJICHHOM YPOBHSX):

OIEMEHTBI TCOPUH MHOXKECTB M MATEMATHUYCCKON JTOTHKH

® OHepI/IpOBaTLHOHHTI/IHMI/IZ MHOXCECTBO, XapaKTCPHUCTHUKU
MHOXXECTBA, OJICMCHT MHOXECTBA, IMyCTOC, KOHCYHOC n
OeCKOHEUYHOE MHOXECTBO, IMOAMHOXCECTBO, MPHUHANICIKHOCTD,
OMpPCACIIATh NPHUHAIJIC)KHOCTD 9JICMCHTAa MHOXCCTBY,
OG’LGI{I/IHGHI/IIO " MEPECCUCHUIO MHOXKCECTB; 3a/1aBaTb MHOKCECTBO C
MMOMOIIBIO MECPCUNCIICHUA 3JICMCHTOB, CIOBECCHOI'O OIMMCaHUs.

Yucna

* OnepupoBaTh MOHATUSMU: HATYpaTIbHOE YUCIO, MHOXKECTBO
HATypaJbHBIX YHCEN, IEJ0€ YHCIO, MHOXECTBO IIEJIbIX YHCE,
OOBIKHOBEHHAsI JIpOOb, NECATUYHAS JpOo0b, CMEIMIAaHHOE YHCIIO,
paIrMoHAIBHOE YHCII0, MHOXXECTBO, 3HATh OMPECICHUE TOHATHS,
YMETh TOSICHATh €r0 CMBICI, YMETh UCIOJIb30BaTh MOHITHE U €ro
CBOWCTBA MNpH TPOBEACHUM PACCYKIACHUW, JI0KA3aTEJIbCTB,
peuieHun  3a7ad.  palMOHANIbHBIX  YHUCEJN, T'€OMeTpUuuecKas
WHTEPIpETaNys HaTypadbHBIX, LEbIX, PAIlMOHAIBHBIX; MMOHUMATh
U OOBSACHATH CMBICI TMO3WUIMOHHOMN 3alMCH HATYypPaIbHOTO YHUCIIA;
BBITIOJIHSITh BEIYMCIICHUS, B TOM YHCJI€ C UCIIOJIb30BaHUEM MTPHEMOB
palroOHATBHBIX BBIYMCJICHHH, 000CHOBBIBATH aITOPUTMBI
BBITIOJTHEHUSI ICUCTBUM; HCMOJb30BaTh MPU3HAKHU JECIUMOCTH Ha 2,
4, 8,5, 3, 6,9, 10, 11, cyMMbl ¥ NPOU3BEACHUS YUCENT NPU
BBITIOJIHCHUHM BBIYMCICHUW W pEIICHHH 3a1ad, 00OOCHOBBLIBATH
MPU3HAKU JIETUMOCTH;  BBINOJHATH OKPYIJICHHE pallMOHATbHBIX
ypcel ¢ 3aJaHHOM TOYHOCTBLIO; YIOPSAIOYMBATh — YHCIIA,
3alMCaHHbIC B BHUJEC OOBIKHOBEHHBIX W JICCATUYHBIX JPOOEH; °
HaxoauTs HOJl m HOK uwncen u ucnonb30BaTh UX MPHU PEIICHUU
3a/1a4;. ONEPHUPOBATH MOHATHEM MOJYJIb YWCJA, T€OMETpPUYECKas
WHTEPIPETALHS MOTYJISI YHCIa.

YpaBHeHuss ¥ HepaBeHcTBa * OmnepupoBaTh MOHATHIMU:
PaBEHCTBO, YUCIIOBOE PaBEHCTBO, YPAaBHEHHUE, KOPEHb YpPaBHEHMS,
pelleHre ypaBHEHUs, YUCI0BOE HEPABEHCTBO.

Cratuctvika ¥ Teopus BepodTHocTed ¢ Onepuposartb
HNOHATHUSMM: CTOJOYAThIE W KPYrOBbIE JHArpaMMbl, TaOJIUIIbI
JAHHBIX, CpeAHee apu(MeTHuecKoe, H3BIEeKaTh, WH(POPMAIHUIO,
NpEJICTaBICHHYI0 B Ta0lMlax, Ha JMarpaMMmax; COCTaBIIATh
TaOJIMILIBI, CTPOUTH AMArpPaMMbl HA OCHOBE JIAaHHBIX.




TexcroBble 3amaun ¢ Pemate mpocTele M CIIOXKHBIE 3aJa4u
pasHbIX THUIIOB, a TaKXKe 3aJauyd MOBBIIIEHHOW TPYAHOCTH;
UCIIOJIb30BaTh pa3Hble KpPAaTKHE 3alUCh KaK MOJEIU TEKCTOB
CIIOXKHBIX 3aJa4 AJs IOCTPOEHHUS MOMCKOBOM CXEMBbl U PEIICHUs
3a/1a4; 3HATh M NPHUMEHATh o0a crocola MOMCKa peleHus 3aaa4y
(oT TpeGoBaHMS K YCIOBHIO M OT YCIOBUS K TpeOOBAaHUIO);
MOJIEJIMPOBaTh PACCYKJEHUS MpH TIOUCKE pelleHusl 3ajad ¢
IOMOIIBIO Tpad-CXeMbl;  BBLACATH ATalbl pelIeHUs 3aJaud U
coJiep’KaHue KaXJ0ro 3Tana; UHTEPHPETUPOBATH BHIYUCIUTENbHbIE
pe3ysbTaThl B 3a/1a4€, UCCIIEN0BATh NOJyUYEHHOE PEIICHUE 3a1a4H;
aHAJIN3UPOBATh BCEBO3MOXHbBIE CUTYalluu B3alMHOT'O
pacIoo’KeHHsT BYX OOBEKTOB M M3MEHEHHE HMX XapaKTePHCTUK
IPU COBMECTHOM JIBUKEHUH (CKOPOCTh, BPEMs, pPAcCTOSHUE) MpPU
pEeLlIeHNH 3a]a4 Ha JABM)KEHHE JIBYX 0OBEKTOB KaK B OJTHOM, TaKk U B
IPOTUBOIOJIOXKHBIX HANpPaBJIEHUSAX; HCCIIEOBATh BCEBO3MOXKHBIE
CUTyallud TIpUd peIIeHHH 3ajjad Ha JBIKEHHE TI0 peKe,
paccMaTpuBaTh pa3Hble CUCTEMbI OTCUETA; peliaTh pa3HOOOpa3HbIe
3aJ]aui «Ha 4YacTW», pelaTh ¥ 00OCHOBHIBATH CBOE PELICHUE 3aau
(BBLIENATH MATEMATUYECKYIO OCHOBY) Ha HaXOXJ/IEHHE YaCTH Yucia
U YHcia MO €ro YacTH Ha OCHOBE KOHKPETHOTO CMbICia JApoOwu;
OCO3HaBaThb M OOBICHATH WACHTUYHOCTH 333y pPa3HbIX THUIIOB,
CBSI3BIBAIOIMX TPU BENUYMHBI (Ha paboTy, Ha TMOKYNKH, Ha
JIBY)KEHUE); BBIIEIATh 3TH BEJIMUUHBI U OTHOIICHUS MEXIY HUMH,
NPUMEHSTh UX TPU PELICHNUH 33]a4, KOHCTPYHUPOBATh COOCTBEHHBIE
3a7lauydl YKa3aHHBIX THUIIOB.

Harnannas reomerpust I'eomerpuueckue ¢urypsl ¢ M3Bnekars,
UHTEPIPETUPOBAaTh M NIpeoOpa3oBeIBaTh  HH(OpMAIMIO O
reoOMeTpUUeCKUX (urypax, TMpeACTaBICHHYI0 Ha YepTexKax;
u300pakaTb H3ydaemble QUIYppl OT pPYKH U C TOMOIIBIO
KOMITBIOTEPHBIX HMHCTPYMEHTOB. [3MepeHus W BBIYMCICHUSA *
BBIIIOJIHATh M3MEPEHUE [UIMH, PACCTOSHUM, BEJIMYUH YIJIOB, C
IIOMOIIBI0 MHCTPYMEHTOB I HM3MEPEHUH JUIMH U  YIJOB;
BBIUUCIIATh IUIOMIAJM MPSIMOYTOJIbHUKOB, KBaJApaToB, OOBEMBI
IPSIMOYTOJIBHBIX Mapalijiesienune10B, KyOoB.

BorinyckHuk HAyunTcs B 7-9 Kiaccax:

DJIEMEHTHI TEOPUU MHOMXKECTB W MaTEMaTUYECKOW JIOTUKHU *
OnepupoBaTh Ha ©0a30BOM YpOBHE MOHSATHSMH: MHOKECTBO,
AJIEMEHT MHOKECTBA, MOJAMHOXKECTBO, TPUHAIIICKHOCTh; 3a7aBaTh
MHOKECTBA  IEPEUYUCICHHEM  HMX  DJIEMEHTOB,  HaXOAWTh
nepeceycHre, OOBEAMHEHUE, IMOJAMHOXKECTBO B IMPOCTCHUIITNX
CUTyallusiX; OINEepUpoBaTh Ha 0a30BOM YypOBHE TMOHATHUAMU:
ompeJieJIeHue, aKCUuoMa, TEOpeMa, I0Ka3aTelIbCTBO;, IPUBOJIUTH
OpuUMepsl W KOHTPIPHUMEPHI Uil  TOATBEPKACHHUS  CBOUX
BBICKa3bIBaHUIA.

Yucna e+ OmnepupoBaTh Ha 0a30BOM YPOBHE IOHSATHUSIMH:
HAaTypaJbHOE 4YHCIO, IIeJI0€ YHCIO, OOBIKHOBEHHast JpoOb,
JnecsiTUYHas JpoOb, CMeEIIaHHas JpoOb, pallOHAIbHOE YHUCIIO,
apu(METHYECKUI KBaJIpaTHBIH KOPEHb;, HCIIOIb30BaTh CBOWCTBA
yucel M MpaBWIa JEWCTBUM MpPU BBINOJIHEHUU BBIYMCIICHUN;
WCIIOJIb30BaTh MpU3HAKU jaenuMoctd Ha 2, 5, 3, 9, 10 mpu




BBIIIOJJTHCHUH BBIUHMCICHUM U PEIICHUU HCCJIOXHBIX  3aJa4;
BBIIIOJHATE OKPYITICHHUC PALIMOHAJIBHBIX YHUCCI B COOTBCTCTBUHU C
IMpaBUJIaMH; OICHUMBATh 3HAYCHHWEC KBaJApPaTHOIO KOPHA U3
IMMOJIOKUTCIIBHOT'O TEJIOr0 4MucCjia; pPACHO3HABATbL PALMOHAJIBHBIC U
HppalMOHAaJIbHBIC YKUCJId;, CPpaBHHUBATH YKUCJIA.

ToxnecTBeHHbIE TpeoOpa3oBaHus * BBIMOTHATE HECIIOKHBIC
npeoOpa3oBaHUsl U1 BBIUMCIEHUS  3HAYEHUH  YMCIOBBIX
BBIPAKCHMM, COIEPKAIIMX CTEIIEHU C HATYPAJIbHBIM IIOKA3aTelIeM,
CTENIEHH C LENbIM OTPHULATENbHBIM I10Ka3aTEIEM;  BBIIIOJIHATH
HECJIO)KHbIE TMPeoOpa30oBaHUs IIENIbIX BBIPAKEHUI: pacKpbIBaTh
CKOOKH, NPUBOAUTH TOJOOHBIE CllaraeMble; UCIIOJIb30BaTh
(GopMyJIbl COKpAILEHHOIO0 YMHOXXEHHs (KBaJpaT CyMMBbI, KBaJpar
pPa3sHOCTH, Pa3HOCTb KBAJAPAaTOB) MJS YHPOIIEHUS BBIYUCICHUMN
3HAYEHUI BBIPAXKEHUN; BBINOJIHATh HECIOKHBIE MpeoOpa3oBaHUs
JNpOOHO-TMHEHHBIX BBIPRKEHUM M BBIPAXXEHUI C KBaJpaTHBIMU
KOPHSIMU.

YpaBHenwus 1 HepaBeHcTBa * OmnepupoBaTh Ha 0a30BOM YPOBHE
MOHATHUSIMU: PABEHCTBO, YHCIOBOE PABEHCTBO, YPABHEHUE, KOPEHb
YpaBHEHUS, PELICHHE YPABHEHHMS, YHUCIOBOE HEPABEHCTBO,
HEPABEHCTBO, PEUICHUE HEPABEHCTBA; MPOBEPSTH CIPABEIIMBOCTh
YUCJIOBBIX PABEHCTB UM  HEPABEHCTB; pelmarb  JIMHEHHbIE
HEPAaBEHCTBA U  HECJIOXHbIE HEPAaBEHCTBA, CBOJAIIHUECT K
JMHEWHBIM; pPenIaTh CUCTEMBbI HECJOXKHBIX JIMHEHUHBIX YpPaBHEHUH,
HEPABEHCTB; IPOBEPATh, SBJISIETCA JIM JAHHOE YUCIO PEIICHUEM
ypaBHEHUs1 (HEPAaBEHCTBA); pelIaTh KBAJApPATHBIE YpaBHEHUS IO
dbopMmyne KopHel KBaJpaTHOTO ypaBHEHUS; H300pakaTh pelieHus
HEPABEHCTB U UX CUCTEM Ha YUCJIOBOM MPSMO.

Oyukimu ¢ HaxonuTe 3HaueHWEe QYHKIUH TO 3aJlaHHOMY
3HAYEHHUIO apryMeHTa; HaXOAWTh 3HAUYEHHWE aprymMeHTa o
3aJJaHHOMY 3HAQYEeHUI0 (QYHKIMA B HECJIOXKHBIX CHUTYaIUsX;
OTIpEe/ICIIATh TMOJIOKEHUE TOYKU IO €€ KOOpAMHATaM, KOOPAWHATHI
TOYKM 10 €€ IOJIOKEHUIO Ha KOOPIMHATHOW IIOCKOCTH;  TI0
rpaduKky HaXoAWTh OOJACTh ONPENEIICHUs, MHOXKECTBO 3HAYCHU,
HYIM (DYHKIUH, TPOMEXKYTKH 3HAKOIMOCTOSHCTBA, INPOMEKYTKH
BO3pacTaHus U YObIBaHHS, HauOOJIblllee U HaUMEHbIlIee 3HAUCHUS
GyHKUMU;  CTpOUTH TpaduK JITMHEHHOW (QYHKUIUH;, TPOBEPSTH,
SABJISICTCSL JIU JaHHBIA Tpaduk rpaduKOM 3aJaHHOW (YHKIUH
(JInHENHOW, KBaJpaTUYHOW, OOpaTHON NPONOPLHMOHAIBHOCTH);
ONpeAeNATs  NPUOIIKEHHBIE  3HAUEHUS  KOOPAMHAT  TOYKH
nepecedeHusl rpa@uKoB (QYHKIMH,  ONepupoBaTh Ha 0a30BOM
YpOBHE  TOHATUSMHU: TOCIEAOBATEIbHOCTh, apupMeTHdecKas
Iporpeccusi, reoMeTpuYecKas NpOTpeccus; peliaTh 3aJadd Ha
OPOrPEecCHd, B  KOTOPBIX OTBET MOXET OBITh  TOJYyYeH
HETOCPEICTBEHHBIM MOCUETOM 0€3 MPUMEHEHUs (HOPMYIL.

CraTuctyka U Teopus BeposATHOCTEN ¢ MIMeTh mpesicTaBieHue O
CTaTUCTUYECKUX XAPAKTEPUCTHKAX, BEPOATHOCTU CIy4alHOIO
cOoOBITHSI, KOMOWMHATOPHBIX 3ajadax; pemarb IPOCTeHIne
KOMOWHATOPHBIE 3aJa4d METOJOM IMPSMOTO W OPraHU30BaHHOTO
nepebopa; * MPEACTABISATh JAaHHBIE B BHJE TaOJIMIl, JAHATrpaMM,
rpaduKOB;, YUTATh HMH(POPMALMIO, TPEJICTABICHHYIO B BHUJE




TaOMUIBl, JUarpamMmbl, Tpaduka; ONpEIEHATh OCHOBHBIE
CTaTUCTHYECKUE XapaKTEPUCTHUKU YHCIOBBIX HAOOPOB; OIICHUBATH
BEPOATHOCTh COOBITUS B NPOCTEHIIMX cClydyasx; * HMETh
OpEeACTaBICHUE O POJIM 3aKOHA OOJBIIMX YHUCEI B MAacCOBBIX
SABJICHUSIX.

TexkcToBBIC 3agadyu ° Pemars HecnoXKHBIE CIOKETHBIC 3aJa4uu
pa3HBIX THUIOB Ha Bce apupMETHUECKHe IEHCTBUS;  CTPOUTH
MOJIENTb YCIIOBUS 3a7a4d (B BHJE TAaOJHUIBI, CXEMBI, pUCYHKA WU
ypaBHEHHUs), B KOTOPOM JaHbl 3HAYEHHUA [JIBYX U3 Tpex
B3aUMOCBA3aHHBIX BCJIIMYHWH, C LCJIBIO IIOMCKAa PCHICHUA 3aJdaydu,
OCYIIECTBIISITh CHOCOO TMOWCKA pEIIeHUS 3a7aud, B KOTOPOM
paccykJeHUE CTPOUTCS OT YCIOBUS K TpeOOBaHUIO WIM OT
TpeOOBaHUS K YCIOBHUIO; COCTaBJIATh IUIAH pEILICHUS 3a/adH;
BBIACIATH OTallbl peICHUA 3ada4u, HUHTCPHIPECTUPOBATH
BBIYMCIIUTEIbHBIE PE3YJIbTAThI B 3a/1au€, UCCIEA0BATh MOJYyYEHHOE
pelieHue 3a/aun; 3HATh Pa3IMuUe CKOPOCTEH OOBEKTa B CTOSUCH
BOJIE, NMPOTHB TEUEHUS W MO TEUEHUIO PEKU; pEIlaTh 3aJauyd Ha
HaxO0KJEHUE YaCTH YMCJIA M YUCla N0 €ro YacTH; peuaTh 3aJayu
pasHeIX THMOB (Ha paboTy, Ha TOKYIKH, Ha JBIKEHHUE),
CBA3BIBAIOIUX TpU BCIWYHHBI, BBIACIATH OTH BCJIWYUHBI U
OTHOLLUEHUSI MEXAY HUMHU; HAXOJUTh MPOLEHT OT YUCIA, YUCIO MO
IMPOLCHTY OT HEro, HAXOAUTb MPOUHCHTHOC CHHKXCHHUC WA
IPOLIEHTHOE TIOBBILICHUE BEJIUYUHBIL; pelaTh  HECJIOKHbIE
JIOTUYECKHE 3aa49X METOJOM PACCYKICHHM.

leomerpuueckue durypst ¢ OnepupoBaTh Ha 0a30BOM ypOBHE
HOHATUSAMH T'€OMETPUYECKUX (UTYp; H3BJIEKAaTh WHPOPMAIHIO O
reOMETPUUYECKUX (PUTYypax, MPECTAaBICHHYIO Ha YepTeKaX B IBHOM
BUJIC; MPUMEHATH IS PELICHUs 3a/a4 reoMeTpudeckue (akThl,
€CIIM yCJIOBUSI WMX TPUMEHEHHUS 3aJaHbl B SBHOH (opme; pemath
3a7a4i Ha HAaXOXKJICHHWE T'€OMETPUYECKMX BEIMYMH 10 o0pasuam
HJIK aJITOpUTMAaM.

OtHomenus * OnepupoBath Ha 0a30BOM YpPOBHE MOHSATHUSMHU:
paBeHCTBO (Uryp, paBHbIE (DUTYPBI, PABEHCTBO TPEYTOJIbHHUKOB,
napajyieIbHOCTh MPSMBIX, MNEPIEHIUKYISIPHOCTh MPSIMBIX, YIJIbI
MEX1y MPSMBIMH, IEPIICHIUKYIISIP, HAKIOHHAS, IIPOEKIUSI.

V3MepeHnsT ¥ BEIYMCIEHUS ¢ BBIMONHATE W3MepeHHe ITUH,
pacCTOSHUM, BEIWYMH YIJIOB, C MOMOILBIO HHCTPYMEHTOB IS
U3MEPEHUl [UIMH M YIVIOB; INPUMEHATh (OPMYJbl NEPUMETPA,
wiomaau u o0bema, IUIOMAAM TOBEPXHOCTH  OTJIEJIbHBIX
MHOTI'OI'PaHHHMKOB IIPH BBIYMCIIEHUSX, KOTJJa BCE JaHHbIE UMEIOTCS B
yCIIOBUY; npuMmeHsaTh  teopemy  Iludaropa,  6Ga3oBbie
TPUTOHOMETPUYECKHE COOTHOIUIEHUS JUIsl BBIYUCIECHUS JUIMH,
pPacCTOSIHUH, IUIOLIANEH B IPOCTENIINX CIIydasX.

['eomerpuyeckue nocrpoeHus ¢ M3o0paxarb TUMOBbBIE MJIOCKHE
¢urypsl 1 QUrypel B HPOCTPAHCTBE OT PYKH U C IOMOIIBIO
WHCTPYMEHTOB.

leomerpuueckue mpeobpasoBanus * Crpouts  ¢urypy,
CHMMETPHYHYIO TaHHOH (PUType OTHOCUTEIBHO OCH M TOUKH.




BekTopel M KOOpAMHATHI Ha IUIOCKOCTH ¢ OmnepupoBaTh Ha
0a30BOM  ypOBHE TMOHATUSIMH  BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BEJCHNE BEKTOpPAa HA YHCIO0, KOOPAMHATHI HA IUIOCKOCTH;
ONpeNeNiATh  NPUOMMKEHHO  KOOpPAMHATBI ~ TOYKM IO €€
1300paKeHHIO Ha KOOPIMHATHON TUIOCKOCTH.

BLINVCKHHK NOJYYHT BO3MOKHOCTH HAavuuThesd B 7-9
KJIACCAX TS obecneueHus BO3MOHOCTH YCTIEIIHOTO
POJODKCHHS 00pa3oBaHus Ha 0a30BOM YpPOBHE:

OJEMEHTBl TEOPUM MHOXECTB M MATEMaTHUYECKOW JIOTUKH *
OnepupoBaTh HNOHATHAMM: OIpPEIEICHHE, TEOpeMa, aKCHoMma,
MHOXECTBO, XapAaKTEPUCTUKU MHOXKECTBA, JJIEMEHT MHOXECTBA,
IyCTO€, KOHEYHOE M OECKOHEYHOE MHOKECTBO, IOJMHOKECTBO,
IPUHAJJIEKHOCTD, BKJIIOYEHNE, PABEHCTBO MHOXKECTB; M300pakaThb
MHO’KECTBA U OTHOIIECHHE MHOXKECTB C IOMOIIBIO KPYTroB DWiepa;
OIPENEIATh IIPUHAJUIEKHOCTD JJIEMEHTA MHOXECTBY,
00BEIMHEHUIO U NIEPECEUEHUI0 MHOXKECTB; 3aJ[aBaTh MHOXKECTBO C
IOMOULIBIO IEPEYUCIICHHUA DJIEMEHTOB, CJIOBECHOIO OIIMCAHMS,
OIIEPUPOBATH IOHATUAMU: BBICKA3bIBAHUE, UCTUHHOCTD U JIO)KHOCTD
BBICKA3bIBAaHUS, OTPULAHUE BBICKA3BIBAHUW, OIEpaluud  HaJ
BBICKA3bIBAHUSAMU: W, WM, HE, YCIOBHBIE BBICKa3bIBAHUA
(MMmIIMKanun); CTPOUTH BBICKA3bIBaHU, OTPHLIAHUS
BBICKA3bIBAaHUM.

Ywucna * OnepupoBaTh MOHITHSAMHU: MHOXKECTBO HATYPaJIbHBIX
YUCCJI, MHOXECTBO ICJIbBIX YHUCCII, MHOXCCTBO paLII/IOHaHBHBIX
YUCeN, UPPAMOHAIEHOE YHCIIO0, KBAaJIPaTHBIA KOPEHb, MHOXKECTBO
I[GFICTBHTCHBHBIX YHUCCII, I‘COMeTpI/I‘-IGCKaSI I/IHTepHpeTaI_[I/ISI
HATypaJbHBIX, IIEJBIX, PAIMOHAIBHBIX, JICHCTBUTEIBHBIX YHCEIT,
IIOHUMAThb nu OG’bﬂCHHTB CMBICJI HOBHHHOHHOﬁ 3alImucu
HATypaJbHOTO YKCJIa, BBHITIOJHATh BBIYUCICHHUS, B TOM YHCIE C
HUCIIOJIB30BAHUEM HpI/IeMOB paHI/IOHaHLHBIX BLI‘-IPICJICHHﬁ;
BBITIOJIHSATh  OKPYTJICHHUE pPAIlMOHAIBHBIX YHCENT C 3aJlaHHON
TOYHOCTBIO, CpaBHI/IBaTB paLII/IOHaJIBHBIe 158 prauHOHaanHe
Yucia; TPEACTABIATh PAllMOHAIBHOE YHCIO B BHUAE JECATUIHOU
IpoOu yHopsSA0YMBATh YKCIIA, 3aIUCAHHBIE B BUIE OOBIKHOBEHHOM
U JIeCATUYHON Jpo0wu; Haxoaute HOJ[ m HOK uyncen wu
HUCIIOJIB30BAaTh UX HpI/I pemeHI/m 3aga4.

ToxnecTBeHHble npeobpa3oBanus ¢ OnepupoBaTh MOHATUAMU
CTENIEHM C HATypaJlbHbIM IIOKa3aTelleM, CTENEeHU C LEIbIM
OTPHLIATEIIHBIM [TOKA3aTeNIeM; BBIIOJIHATH TPeoOpa3oBaHus LENbIX
BBIPQ)KEHUI: NEUCTBUSI C OAHOYJIEHAMHU (CIIOKEHHE, BBIYUTAHMUE,
YMHOXXEHUE), NEHCTBUSA ¢ MHOTOYJICHAMU (CJIOKEHHE, BBIYMTAHHE,

YMHOXEHHE); BBIIIOJIHATh ~ Pa3/IOKEHHE MHOTOYJIEHOB  Ha
MHOXHTEIM OJHMM M3 CIIOCOOOB: BBIHECEHHE 3a CKOOKY,
IpyHIIMPOBKA, MCIIOJIb30BaHUE bopmyn COKpAIIEHHOTO

YMHOXEHHS; BBIICNATh KBAJPAaT CYMMBI M Pa3HOCTH OJHOWICHOB;
packiiafpIBaTh HA MHOXKUTENIN KBAJAPATHBIN TPEXUICH; BBITIOJIHSITD
npeoOpa3oBaHMsl BBIPAKCHUH, COAEPKAIIMX CTENEHH C ICIBIMH
OTPHLIATENILHBIMU TIOKA3aTeNsIMHU, MEPEXOAUTh OT 3alUCH B BHJIE
CTENEHHU C IeTBIM OTPHUIATEIILHBIM TOKa3aTeJIeM K 3alluCH B BHIEC
apodu; BBINOJIHATh TPeo0pa3oBaHusi JIPOOHO-pAIIMOHAIBHBIX




BBIPOKCHHI: COKpaIleHue ApoOei, MpuBEAcHUE anreOpandecKux
npo0eit kK 001IeMy 3HaMEHATEIN0, CI0KEHHE, YMHOXKEHUE, JAeJICHUE
anredpandeckux apoOel, Bo3BeneHUE anredpanyeckoil apobu B
HaTYpaJIbHYI0 U ILEJIYI0 OTPULATEIIBHYIO CTEIEHb,  BBIIOJIHATH
npeoOpa3oBaHus BBIPAXKEHHH, COJEpKAIIMX KBaJpaTHbIE KOPHH;
BBIIETIATh KBaJpaT CyMMBl WJIM Pa3HOCTH JIBY4IEHA B BBIPAKEHUSX,
COJIepKalliX KBaJpaTHbIE KOPHM; BBIIOJHATH MPeoOpa3oBaHUs
BBIPAXEHU, COIEPIKALUX MOYJIb.

YpaBHeHuss u  HepaBeHcTBa ¢ OmnepupoBaTh IOHATHAMM:
YpaBHEHWE, HEPABEHCTBO, KOPEHb  YpAaBHEHUS,  pEILICHUE
HEpaBEHCTBA, PAaBHOCWUJIbHBIC YPaBHEHUs, 00JacTh OINpeneeHus
ypaBHEHUs (HEpaBEHCTBA, CUCTEMbl YPAaBHEHMH WJIM HEPABEHCTB);
peliaTh JIMHEHHBIE YpPAaBHEHUS M YPAaBHEHHsA, CBOIUMBIE K
JMHEWHBIM C TIOMOILBIO TOKJIECTBEHHBIX MPE0Opa30BaHUi; penaTh
KBaJIpaTHBIE YpaBHEHUS M YpaBHEHMS, CBOJUMBIE K KBAJPaTHBIM C
MOMOIIbIO TOXJIECTBEHHBIX NpeoOpa3oBaHuil; pemars ApoOHO-
JUHEWHBIE YpaBHEHUS; pelarh NPOCTEHIINE HPPALUOHAIBHBIE
yYpaBHEHHUs, pellaTh YpaBHEHUS CIOCOOOM paslioKEHUs Ha
MHOJKUTEJIM W 3aMEHBbl IIEPEMEHHOM; UCIIOJIB30BaTh METOJ
UHTEPBAJIOB JUISl PEIIEHUS LEJIbIX M APOOHO- pallOHaJIbHBIX
HEPAaBEHCTB; pellaTh JIMHEHHBIE YPaBHEHUS U HEPABEHCTBA C
napamMeTpaMH; pemaTh HECJIOXHbIE KBAJpaTHbIE YpPAaBHEHUS C
[IapaMeTpOM; pELIaTh HECIOXKHBIE CUCTEMbI JIMHEWHBIX YPaBHEHUN
C IapaMeTpaMHM; peniaTh HECIOKHBIE YPAaBHEHHUS B LIEJIBIX YMCIIaX.

Oyukmum *  OnepupoBath MOHATUSAMHU:  (DYHKIIMOHAJIBHAS
3aBUCHUMOCTh, (PyHKUMsA, Tpaduk GYHKIUU, CIOCOOBI 3aJaHHs
(GyHKIMHU, apryMEHT ¥ 3HaYeHHe (PyHKINHU, 00JIACTh OTPEICICHUS U
MHO>KECTBO 3HaueHUl (yHKUWU, HYIU (QYHKIUH, TPOMEXYTKU
3HAKOIIOCTOSTHCTBA, MOHOTOHHOCTb byHKIIUY,
YETHOCTh/HEYETHOCTh (YHKIUH; CTPOUTh TIpaduKu JTMHEHHOH,
KBagpaTHUHOW  (QyHKIMA, 0OpaTHOM  NIPONMOPLUMOHAIBHOCTH,
byHKIIMM ; Ha MpUMepe KBaJApPaTHUHON (YHKIMH, HCIOJIB30BATh
npeoOpazoBanus rpaduka (QYHKIHH ; COCTaBISATh YpPaBHCHHS
OpsIMOM IO 3a/IaHHBIM YCJIOBHUSM: MPOXOJIALICH uepe3 JBe TOUKH C
3aJJaHHBIMH KOOPJAWHATaMH, MPOXOJAIIEH Yepe3 JaHHYI0 TOUYKY U
napajuleIbHOM JTAaHHOM MPSMOM; HCclieoBaTh (PYHKIHMIO 1O €€
rpaduKy; HaXOAWUTh MHOXXECTBO 3HAYCHHUH, HYIIH, TPOMEKYTKH
3HAKOMOCTOSIHCTBA, MOHOTOHHOCTH  KBQJpPaTUYHON  (YHKIIHH;
OTIepPHPOBAThH TOHATHIMHU: TMOCIIEIOBATEIBHOCTD, apu(METHUECKAS
nporpeccusi, reoMeTpudeckas Hporpeccus; pelaTh 3aJadd Ha
apu(METHIECKYIO U TEOMETPHUYECKYIO TTPOTPECCHIO.

TekcToBble 3azgaun ¢ PemaTe mpocTble W CIHOKHBIE 3a1a4d
pa3HBIX THUIIOB, a TaKXXe 3aJlaud TMOBBIIICHHOW TPYAHOCTH;
WCIIOJB30BaTh pa3Hble KpAaTKUE 3allMCH KaK MOJEIM TEKCTOB
CJIO’KHBIX 3a/1a4 JJIsl MOCTPOEHUSI MMOUCKOBOW CXEMBI M PEIICHHS
3a7a4; paziauyaTh MOJEIb TEKCTa M MOJIeNb PEIICHUs 3ajlayu,
KOHCTPYHPOBATh K OJHOW MOJEIIM PEUICHUS HECIOKHOW 3aJayu
pa3HbIe MOJCIIM TEKCTa 3aJlauyd; 3HaTh W NMPUMEHATH 00a crocoba
MOMCKa perieHus 3a1a4 (0T TpeOOBaHUS K YCIOBHIO U OT YCIIOBUS K
TpeOOBaHUIO); MOJEITUPOBATH PACCYKICHUS MPHU MOUCKE PELICHH




3a/1a4 ¢ MOMOIIBIO TPpad-CXeMbI; BBIJIEIAThH ATAIbl PEIICHUS 3a0a91
U COJep)KaHME KaXJIOTO dTama; YMETh BBIOMpATh ONTHMAIbHBIH
METOJ pEIIeHWs 3aJa4dl U  OCO3HaBaTh BHIOOp METO.A,
paccMaTpuBaTh Pa3UYHBIE METOAbl, HAXOAUTH pPa3HBIC PELICHHS
3a/1a4d, €CIM BO3MOXHO;  aHAJIM3UPOBATh 3aTPyIHCHUS TIpU
pellleHnun  3aj1ady; BBITIONHATh  pa3IMyHBIC TpeoOpazoBaHUs
MPEUIOKEHHOM 3a/1a4i, KOHCTPYUPOBATh HOBBIE 3a]1a4 U3 JaHHOM,
B TOM 4YHClie OOpaTHbIE; HHTEPIPETUPOBATH BBHIYHCIUTEIbHBIC
pe3ynbTaThl B 33j1a4e, UCCIeA0BaTh MOJyYEHHOE pEelIeHUe 3a/1auH;
aHAJIM3UPOBATH BCEBO3MOXKHbBIE CUTyaI1 B3aUMHOT'O
pacIoIOKeHUsI TBYX OOBEKTOB M M3MEHEHHWE WX XapaKTePUCTUK
PU COBMECTHOM JIBHXKEHHUH (CKOPOCTh, BPEMS, PACCTOSHUE) TPH
pelieHny 3a/1ad Ha IBHKEHUE IBYX OOBEKTOB Kak B OJHOM, TaK U B
MPOTHUBOIONOKHBIX HANpPABJICHUSIX; HCCIEAOBATh BCEBO3MOXKHbBIE
CUTyallMd TIPH PEIIeHWH 3aJad Ha JBIDKEHHE T1I0 peKe,
paccMaTpuBaTh pa3HbIe CUCTEMBI OTCUETA; PEelIaTh pa3sHOOOpa3HbIe
3a/lauMl «Ha 4acTW», peliaTbh 1 000CHOBBIBATh CBOE pELIEHHUE 3a/1a4
(BBIIEISATH MATEMATUYECKYIO OCHOBY) Ha HaXOXKJIEHHUE YaCTH YMCIIa
U YHUCJIa TI0 €ro 4YacTH Ha OCHOBE KOHKPETHOTO CMbICIa Apoou;
OCO3HaBaThb M OOBACHATh WACHTUYHOCTh 3a/ad pPa3HBIX THIIOB,
CBSI3BIBAIONIMX TPU BEIWYMHBI (Ha paboTy, Ha TOKYNKH, Ha
JBUKEHHE), BBIICIATh 3TH BEIMYMHBI U OTHOIICHUS MEXIY HUMH,
IPUMEHATh UX MPH PEUICHUH 3a7a4, KOHCTPYHUPOBATh COOCTBEHHBIE
3a/1a4 YKa3aHHbBIX TUIIOB; BJIAJETh OCHOBHBIMU METOJAMU PEIICHUS
3aJa4 Ha CMECH, CIUIaBbl, KOHILIEHTPAllUM; peuiaTh 3aJadyd Ha
MPOLIEHTHI, B TOM YHCJIE, CJIOXHBIE MPOUEHTh ¢ 0OOCHOBAHUEM,
UCTIONB3YSl pa3Hble CIOCOOBI; pemarh JIOTUYECKHe 3ajauu
pPa3HBIMH CIIOCOOAMH, B TOM YHUCIE, C ABYMsI OJIOKAMU H C TPeMs
0JIOKaMH JaHHBIX C TIOMOIIBIO TAaOJWIl;  pemaTh 3a7add To
KOMOWHATOpUKE W  TCOPHUH  BEPOSATHOCTEH Ha  OCHOBE
UCIIOJIb30BAaHUSI U3YUYEHHBIX METOJOB W OOOCHOBHIBATH pELICHHE;®
peuaTh HECIOXKHBIE 3a/layd 10 MaTEeMaTUYeCKOW CTaTUCTHUKE;
OBJIaJIETh OCHOBHBIMH METOJAMM pEIIEHUS CIOKETHBIX 3ajay:
apupMeTHUeCKuil,  anreOpanueckuii, mepebop  BapHUAHTOB,
reoMeTpuueckuid, Tpaduyeckuii, MNPUMEHSAThH HMX B HOBBIX IO
CPaBHEHUIO C U3yUYEHHBIMU CUTYyAIUsX.

Cratuctuka u  Teopus BeposatHocTedl ¢ OmnepupoBatb
NOHSATHSIMH: CTOJIOYAaThIe ¥ KPYTOBBIE JHarpaMMbl, TaOJIHUIIBI
JAHHBIX, CcpelaHee apudMeThyeckoe, MeauaHa, HauOojbllee u
HauMeHbIllee 3HAYeHHsI BHIOOPKHU, pa3Max BBIOOPKH, AMCIIEPCHUS U
CTaHJApTHOE OTKJIOHEHHE, ClydyailHas M3MEHYMBOCTb, W3BIIEKATh
uH(opMaIMio, TMPEACTaBICHHYI0 B Ta0iuIlaXx, Ha guarpaMmmax,
rpaduKax; COCTaBJIATH TAOIUIBI, CTPOUTH AUATPAMMBI U IpaduKu
Ha OCHOBE JAHHBIX; OIEPHPOBATH MOHATUSAMH: (paKTOpHUAT YHUCIIA,
MEPECTAaHOBKM M COYETaHUs, TpeyroidbHUK I[lackans; mpuUMeHATH
NpaBWIO MPOU3BEACHUS MpPHU pEIIeHUH KOMOMHATOPHBIX 3a7ad;
OTIEpUPOBATh TOHATHUSMU: CIIyYaWHBIH OMBIT, CIy4alHBINH BBIOOD,
UCIIBITAaHUE, DJIEMEHTApHOE  clly4ailHoe  coObITHE  (MCXOJ),
KJIACCHUYECKOE OIMpEeJIe]IeHHE BEPOSTHOCTU CIIy4alHOTO COOBITHS,
Olepaluy HaJ CIy4yalHBIMH  COOBITHSIMU; MPEJICTABISATh
uHGOpPMaIIMIO C MOMOIIBI0 KPyroB Jiepa; peliaTh 3aJaud Ha
BBIYUCIICHHE BEPOSITHOCTH C MOJICYETOM KOJIMYECTBA BAPHAHTOB C




MOMOIIbI0 KOMOWHATOPUKH.

leomerpuueckue  GUryps * OmepupoBarh TNOHITUSIMHU
reoMeTpuueckux (Guryp; U3BJEKaTh, WHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HMHMOPMAIMIO O TEOMETPUYECKHX (Urypax,
NPE/ICTaBICHHYI0O Ha 4epTeXax; IPHMEHSITh TI'€OMETPUYECKHUE
dakTel UIS pemieHHs 3adad, B TOM YHCIE, MPEINoJararinmx
HECKOJIPKO INIAroB pemieHus;  (OpMyNUpoOBaTh B TMPOCTCUIINX
Cllydasix ~ CBOWCTBA H  TpU3HAKH  QUTYP; JIOKa3bIBATh
TE€OMETPUYECKUE  yTBEPXKICHHS; BIAJICTh  CTaHJApPTHOM
KIaccupukamer  1wiockux — ¢uryp  (TpeyroipHHUKOB |
YETHIPEXYTOJIbHUKOB).

OtHomenuss ¢ OnepupoBaTh MOHSATHSMHU: PAaBEHCTBO (UIYD,
paBHbIE (UTYpBL, PABEHCTBO TPEYTOJBHUKOB, MapauICIbHOCTD
OPSIMBIX, MEPHEHAUKYISIPHOCTh MPSIMBIX, YIJIBI MEXKIY MPSAMBIMHU,
NepIeHIUKYIISAp, HAKIOHHAs, MpOoeKuus, nojaodue  ¢uryp,
noo0Hple  GUrypel, TOJOOHBIE TPEYTrOJIbHUKHY; MPUMEHSTh
Teopemy Daiieca U TEOPEMY O MPONOPLHUOHAIBHBIX OTPE3KaxX IMPHU
pellleHuH 3aJa4; XapaKTepu30BaTh B3aUMHOE PACIOJIOKEHUE
IPsIMOI ¥ OKPY>KHOCTH, IBYX OKPY>KHOCTEH.

Wzmepenus u BbruucieHus * OnepupoBaTh NpeICTaBICHUSIMH O
JUTMHE, TUTOIAaM, o0beMe Kak BeTMYMHaMH. [IpuMeHsTs Teopemy
[Mudaropa, ¢opmynsl 1IOmaAAX, oObeMa TPU  PELICHUU
MHOTOIIIATOBBIX 3a]ad, B KOTOPBIX HE BCE JAHHbBIC IPE/ICTABIICHBI
SBHO, a TpeOYIOT BBIUMCIIEHHUH, ONepupoBaTh Oojiee HIMPOKUM
KOJMYECTBOM (opMyn JUIMHBI, IUIOMIAAH, OO0BEMa, BBIYUCIATH
XapakTepUCTHKH  KoMmOumHauuii  ¢uryp  (OKpyXHOCTeH  H
MHOTOYTOJIbHUKOB) BBIYHCIIATH DPACCTOSIHUS MEXAY (GHUTypamu,
OPUMEHATh TPUTOHOMETpUYECKHE (POPMYIBI A1 BBIUMCICHUH B
Ooyilee CIOXHBIX CIIydasX, HPOBOAWUTH BBIYMCICHUS Ha OCHOBE
PaBHOBEJIHMKOCTH M PaBHOCOCTABJIEHHOCTH; * MPOBOJAUTH MPOCTHIE
BBIYMCIICHUSI HAa OOBEMHBIX Tenax; (OpMyIHpOBaTH 3a1auyd Ha
BBIYUCIICHHE JJTUH, IJIOMIAJeH 1 00bEMOB M pelaTh ux.

I'eomerpuueckue mnoctpoenus * M3o0paxkaTb reomeTpudeckue
¢Gurypsl 1Mo TEKCTOBOMY M CHUMBOJIbHOMY OIMCAaHUIO; CBOOOIHO
OIEpUPOBAaTh YEPTEKHBIMU HHCTPYMEHTAMH B  HECIIOKHBIX
CIIy4asiX, BBIIOJHATh IMOCTPOEHHUS TPEYrOJbHUKOB, MPUMEHSTH
OTHEIBHBIE METOABI IIOCTPOCHHUM LUPKYJIEM U JIMHEUKOH U
MPOBOAUTH  IMPOCTEUIIME  HCCIEIOBAHUS  4YHUCIa  PEIICHUH;
u300pakaTb THUIOBBIE IUIOCKHE (GUTYpbl M OOBEMHBIE Tela C
IIOMOUIBIO IIPOCTEUINNX KOMIIBIOTEPHBIX HHCTPYMEHTOB.

[IpeobpasoBanus * OnepupoBaTb MNOHITUEM JBIKEHUS H
npeoOpa3oBaHus MOA0OMS, BIAJETh IPUEMaMH MOCTPOEHUS QUTyp
C UCHOJb30BAaHUEM JBI)KEHUH U MpeoOpa3oBaHUN 10oa00Ms,
IPUMEHATH MOJTYYEHHbIE 3HAHUS M OINBIT MOCTPOECHUN B CMEXKHBIX
npeaMeTax M B PpEalbHBIX CHUTYalUsAX OKpPYXKAroLIEro MUpa;
CTpOUTh (PUrypy, moJOOHYIO JaHHOM, MOJIb30BAaThCS CBOMCTBAMHU
noo0ust it 000CHOBaHMS CBOMCTB (UTYp; NPUMEHSATH CBOWCTBA
JIBUKEHUM ISl MPOBEACHUS IMPOCTEHIIMX OOOCHOBAHUN CBOMCTB

buryp.




BekToppl W KOOpAWMHATHI Ha 1WIOckocTd ¢ OmnepupoBaTh
MOHATHUSIMUA BEKTOpP, CYMMa, PAa3HOCTb BEKTOPOB, MPOU3BEICHUE
BEKTOpa Ha 4YHUCJIO, YroJll MEXAy BEKTOpaMH, CKaJsIpHOE
IIPOU3BEIEHNUE BEKTOPOB, KOOPAUHATHI HA IJIOCKOCTH, KOOPAUHATHI
BEKTOpa;  BBITIOJNIHATH JCHCTBUSA HaJl BEKTOpaMH (CJIOKEHHE,
BBIYMTAHUE, YMHOXEHUE Ha YHCJIO), BBIUUCIATH CKaJSPHOE
MIPOU3BEJECHUE, ONPENEIATh B MPOCTEHIINX CIydastX yroia MExXIy
BEKTOpPaMH, BBIIOJHATh PAa3J0KEHUE BEKTOPA Ha COCTAaBIAIOLIMUE,
NPUMEHSATh TOJyYeHHbIE 3HAHWS B (PU3MUKE, TOJb30BATHCS
dbopMynoil  BBIYUCIICHHS PACCTOSHUS MEXIy TOYKAaMHU  TIO
M3BECTHBIM KOOpJIMHATAM, HCIOJb30BaTh ypaBHEHUs GUTYp s
peLIeHus 3a/1a4; IPUMEHATh BEKTOPBI U KOOPIUHATHI I PEILICHUS
r€OMETPUYECKUX 3a/1a4 Ha BHIYMCIICHHUE JIUH, YIJIOB.

MatemaTuKa 5 — 6 Knhacc




