PaGouas mporpamma npeaHa3zHaveHa s ydammxes 5 — 9 kinaccoB MKOY «MammmHckas
COL».

PaGouas mporpamma yuebHOTO Tipeamera ,,MaremaTuka® s 5-9-x K1accoB COOTBETCTBYET
®denepalibHOMY TOCyIapCTBEHHOMY 00pa30BaTeIbHOMY CTaHJApTy OCHOBHOT'O OOILIEro
o0Opa3oBaHus, YTBEpKACHHOMY npuka3zoM MunoOpuayku Poccun ot 06.10.2009 No 373.

Pa3paborana B cooTBeTCTBHH € TpeOoBaHUsIMU DepepanbHOro rocy1apcTBEHHOIO
00pa30BaTeNLHOTO CTaHJAPTa OCHOBHOTO O0IIET0 00pa30BaHUs ¢ yYETOM INITAHUPYEMBIX
pe3yJbTaTOB OCBOCHHSI OCHOBHON 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOT'O 00IIIEro
00pa3oBaHMs HA OCHOBE MPOTPAMMEI OCHOBHOTO 00IIIero 00pa3oBaHmsl 10 MaTeMaTuke st 5 — 9
KJ1accoB, aBTOpckoit mporpammbl B.I'. Jlopodeera u JI.C. AtanacsHa.

PaGouas mporpamma obecrieueHa yaeOHUKaMH, y4eOHBIMH ITOCOOUSMU, BKIFOYCHHBIMU
B (henepaibHBIN epeyeHb Y4eOHUKOB, PeKOMEHJ0BaHHbIX MuHIIpocBelieHus: Poccun
K UCTIOJIb30BAHUIO B 00pa30BaTEIHLHOM MPOIIECCE B 00IIE00pa30BaTEIbHBIX YUPEKICHUAX:

B.I'. Hopodees, U.C. [apsirun, C.b. CyBoposa u ap. «Matemartuka, 5», «MaremaTuka, 6».
Y4eOHuk [u1s 0011e00pa3zoBaTeNbHBIX yupexkaeHuii — Mocksa. [Ipocsemenue. 2017.

B.I'. Hopodees, C.b. CyBoposa, E.A. bynumosuu. «Anredpa,7», B.I'. lopodees, C.b.
CygBoposa, E.A. ByaumoBunu. «Anrebpa,8», B.I'. lopodees, C.b. CyBoposa, E.A. Bynumosuu.
«Anrebpa,9». YueOHuk st 061eoOpa3zoBaTenbHbIX yupexkaeHuii — Mocksa. [Ipocsemnienue.
2017.

JI.C. Aranacsn, B.®.byry3o08, C.b.Kagomues u ap. «I'eomerpus. 7 - 9 knaccbly». YUeOHUK AJs
0011e00pazoBaTenbHbIX Yupexkaenuii — Mocksa. [Ipocsemenue. 2013.

[IpenmeTHbIe paboure TETpaau HA MEYaTHONH OCHOBE.

[IporpamMma paccuutana Ha: 5 yacoB B Henento, 170 yacoB B roa B 5-9 kiaccax.

[IporpaMmoii mpeaycMOTpeHO MPOBEACHUE:

KOHTPOJIbHBIX paboT — 64 (20 — matemartuka, 30 — anredpa, 14 - reomerpusi): 10 - maTemaTuka 5
knacc, 10 - maremaTuka 6 kiacc, 13 - anrebpa 7 knacc, 8 - anredpa 8 kiacc, 9 - anre6pa 9
KJIacc;

5 —reometpus 7 kiacc , 5 — reometpust 8§ Kiace, 5 — reometpus 9 knacc. (B xkaxaom kiacce
MPETyCMOTPEHBI BXOHBIE, IIOJTYTOJIOBBIC U HTOTOBBIC KOHTPOJILHEIE PAOOTHI).

Br160op nanHO# porpaMMbl H y4€0HO-METOIUYECKOTO KOMILIEKTa 00YCIIOBIIEH C
IIPEEMCTBEHHOCTBIO 1ieJiel 00pa30BaHMsl, JOTUKON BHYTPUIIPEAMETHBIX CBA3EH, a TaKkxKe ¢
BO3PACTHBIMU OCOOCHHOCTSIMH Pa3BUTHUS YUAIIUXCS, U OMUPAIOTCS HA BEIUMCIUTEIbHBIE YMEHUS
Y HaBBIKHM YYAIIUXCsI, TOJIYICHHBIC HAa ypOKaX MaTeMaTHKH | — 4 KJIacCOB: HAa 3HAHUH
yUYalIMMHICs] OCHOBHBIX CBOWCTB Ha BCE JICHCTBUSI.

|. IllianupyeMble pe3yabTaThl 0CBOCHHS Y4e0OHOI0 mpeaMeTa

N3ydyeHne mareMaTHKU B OCHOBHOW IIKOJE JIa€T BO3MOXKHOCTH OOYYaIOUIUMCS JTOCTUYH
CIIEYIOIINX PE3YyIbTaTOB PA3BUTHS:

JIN4YHOCTHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

B pamMkax KOTHUTHBHOTO0 KOMIIOHEHTA Oy1yT c(hOPMHUPOBAHBI:

* OCHOBBl COIIMAIbHO-KPUTHYECKOTO  MBIIIJICHUS,, OpUEHTAlHsi B  OCOOEHHOCTSX
COIMAIbHBIX OTHOIICHUW M B3aMMOJICHCTBUH,

B pamkax 1eHHOCTHOT0 U YMOLUMOHAJIBLHOI0 KOMIIOHEHTOB OYAyT COPMUPOBAHBI:

* yBaXEHHE K JIMYHOCTH M €€ JOCTOMHCTBY, J0OpOKeIaTellbHOE OTHOIIEHUE K
OKPYKAIOIIUM, HETEPIUMOCTh K JIOOBIM BHUJAM HACHIIUS U TOTOBHOCTH MPOTHBOCTOSITH
1M;

*  MOTPeOHOCTH B CAMOBBIPAKEHUHU U CAMOpPEATN3allii, COIUATHLHOM MPU3HAHNH,

* TO3UTUBHAs MOpaJbHAas CaMOOLICHKAa U MOpaJbHbIE YyBCTBA — YYBCTBO T'OPAOCTH INPHU
CJIeIOBAaHUM MOPAJIbHBIM HOpMaM, MEPEKUBAHUE CTHIJIA U BUHBI IPU UX HAPYIICHUH.

B pamMkax 1esiTe IbHOCTHOTO (IOBEeIEHYECKOI0) KOMIIOHEHTa OynyT ChOPMHUPOBAHBI:



TOTOBHOCTb M CIIOCOOHOCTh K BBIIIOJHEHHWIO HOPM M TpeOOBaHHM IIKOJBHOM >KH3HHU,
IIPaB U 00513aHHOCTEN yUCHHKa;

YMEHUE BECTU IHAJIOT HAa OCHOBE PABHOIIPABHBIX OTHOLIECHUN M B3aHUMHOI'O YBAKCHUS U
IPUHATHUS; YMEHHE KOHCTPYKTUBHO pa3peraTh KOH(IUKTHI;

YMEHUE CTPOUTH KU3HECHHBIC IUIAHBI C YYETOM KOHKPETHBIX COLMATIbHO-HCTOPUYECKUX
YCJIOBUI;

YCTOWYMBBIN MO3HABATENbHBIM UHTEPEC M CTAHOBIECHHE CMBICIO00pasyromiei GpyHKIuH
II03HABATEIBHOIO MOTHBA.

PeryjasiTuBHbIe YHHUBEpPcaJbHbIe YUeOHbIE 1eHCTBUSA

BbInycKHUK HAy4YHUTCS:

IeJIeNIOIaraHyio, BKIIOYasi MOCTAHOBKY HOBBIX IIeJel, MpeoOpa3oBaHUE MPaKTHUECKOU
3aJ]a4M B [TI03HABATEJIbHYIO;

CaMOCTOSITEJIBHO ~ aHAJIM3UPOBATh YCIOBMsS JOCTHXKEHHA LEIM Ha OCHOBE Y4éTa
BBIJICJICHHBIX YUUTEJIEM OPUEHTUPOB JIEHCTBUS B HOBOM Yy4eOHOM MaTepuae;
IJIAHUPOBATh ITYyTH JOCTHKECHHUS LIEJIEH;

YCTaHABJIMBATh LEJIEBBIE IPUOPUTETHI;

YMETb CaAMOCTOATEIBHO KOHTPOJINPOBATh CBOE BPEMS U YIIPABIATH UM;

OCYILIECTBIIATh KOHCTATUPYIOIIUN U IPEIBOCXULIAOIINNA KOHTPOJIb 110 PE3yIbTaTy U IO
Croco0y AeNCTBUSA; aKTyalbHbI KOHTPOJIb HA YPOBHE ITPOU3BOJBLHOTO BHUMAHMS;
aJIcKBaTHO CaMOCTOSITENIbHO OLICHUBATh IPABUIbHOCTD BBINIOJHEHMS I€HCTBUS U BHOCUTD
HE0OXOUMbIE KOPPEKTUBbI B UCIOJHEHUE KaK B KOHLE JEWUCTBUS, TaK U MO XOIYy €ro
pean3anuy.

KomMyHHKaTHBHBbIe YHHBepcaJlbHble Y4eOHbIe JelCTBUA

BeInmyckHUK Hay4uTCs:

YYUTHIBATh Pa3HbIE MHEHHS W CTPEMHUTHCS K KOOPIWHAIMW Pa3IMYHBIX TO3HMIWN B
COTPYIHUYECTBE;

dbopmynupoBath  COOCTBEHHOE  MHEHHE W  TO3UIMI0, AapTryMEHTUPOBAaTh U
KOOPJAMHUPOBATh €€ C MO3ULMSIMU MApTHEPOB B COTPYIHUUECTBE MTPH BBIPAOOTKE OOILIEro
pEeIIeHus B COBMECTHOM JI€ATEIbHOCTH;

3aJaBaTh BONPOCHI, HEOOXOAWMBIE MJsl OpraHM3allMd COOCTBEHHOW JEATENIbHOCTU U
COTPYHUYECTBA C TAPTHEPOM;

OCYILECTBIISATh B3aUMHBI KOHTPOJIb M OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aWMOIIOMOIIIb;

OpPraHM30BBIBaTh M  IUIAHUPOBATh y4yeOHOE COTPYAHMYECTBO C  YUYUTEIEM H
CBEPCTHHKAMHM, OINPEIENATh MeMH U (PYHKIMH y4aCTHUKOB, CIIOCOOBI B3aWMOJICHCTBHS;
IUTAHUPOBATh 0OIIHME CIIOCOOBI PAdOTHI;

OCYIIECTBIISITH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY ACHCTBUH MapTHEPA, YMETh YOCK/IATh;
paboTaTh B rpyInIie — yCTaHaBIUBaTh pabo4yHre OTHOUICHUs, YPPEKTUBHO COTPYTHHYATD
M CIIOCOOCTBOBATh NPOAYKTHBHOM  KOOTIEpAIlMM; HWHTETPUPOBATHCS B TPYIIY
CBEpPCTHUKOB M CTPOMTb TNPOJYKTHMBHOE B3aWMOJICHICTBHE CO CBEPCTHUKAMHU U
B3pOCIIBIMU;

OCHOBaM KOMMYHUKaTHBHOH peduiekcuu;

UCTIONIB30BaTh AaJIEKBATHBIC S3BIKOBBIE CPENCTBA JUISI OTOOPaKCHUS CBOMX YYBCTB,
MBICTIEH, MOTUBOB H MTOTPEOHOCTEH;

oTOOpaXkaTh B peuH (OomucaHue, oObICHEHHUE) COJIEPKaHUE COBEPIIAEMbIX NEHCTBUM Kak
B (hopMe rPOMKOH COLMAIM3UPOBAHHON PEUH, TaK U B (hOpME BHYTPEHHEH PEUH.

BBIHYCKHI/IK IIOJIYYHUT BO3SMOKXHOCTb HAYYHUTHCA:

YUUTBIBATh U KOOPAMHHUPOBATH OTIUYHBIE OT COOCTBEHHOH MO3WIMU IPYTUX JIOACH B
COTPYAHHUYECTBE;
YUUTHIBATh pa3Hble MHEHUS M HHTEPECHl 1 000CHOBBIBATH COOCTBEHHYIO MO3UIIHIO;



MMOHUMATh OTHOCUTEIILHOCTh MHEHUH U TIOJIXO/I0B K PEIICHUIO MTPOOJIEMBI;

Oparb Ha ce0s WHHIMATHBY B OpPraHU3aIllMd COBMECTHOTO JEHCTBHUS (II€JI0BOE
JTUJEPCTBO);

OKa3bIBaTh MOJJCPKKY M COJCHCTBHE TEM, OT KOTO 3aBHUCUT JOCTIDKEHHE IIEIH B
COBMECTHOH JI€SATCILHOCTH;

OCYIIECTBISATh ~ KOMMYHUKATHBHYIO  pe(JIeKCHI0O KaKk  OCO3HaHWE  OCHOBAHUU
COOCTBEHHBIX JICUCTBUIN U IEHCTBUI apTHEPA;

B IIPOIIeCCe KOMMYHHUKAITUU JIOCTATOYHO TOYHO, MTOCJIEIOBATEILHO U TIOJIHO Mepe1aBaTh
napTHEPY HEOOXOIUMYIO HHPOPMAITUIO KaK OPUSHTHUD ISl IOCTPOCHHUS ISHCTBUS;
BCTYIIaTh B JIMAJIOT, & TaK)X€ Y4aCTBOBAaTh B KOJUIEKTUBHOM OOCYXICHHH TMPOOJIEM,
y4acTBOBaTh B JWCKYCCHM H  apTryMEHTUPOBATh CBOK  MO3UIMIO, BJIAJETh
MOHOJIOTHYECKOM W JUAJOTHYecKod  (opmMamMu peurn B COOTBETCTBUHU  C
rpaMMaTUYECKUMH H CHHTAaKCUYECKUMU HOPMaMH POJTHOTO SI3bIKA;

CJIeIOBaTh MOPAJIBHO-ITHYECKUM M IICUXOJIOTHYECKUM TIPHHIMIIAM OOIICHHUS W
COTPYTHUYECTBA HA OCHOBE YBXUTCIHHOTO OTHOINCHUS K MapTHEpaM, BHUMAHHS K
JUYHOCTH JAPYrOro, aJeKBaTHOTO MEXINYHOCTHOTO BOCIIPUSATHS, TOTOBHOCTH a/IEKBAaTHO
pearupoBath Ha HYXIbI JPYTHX, B YACTHOCTH OKAa3bIBaTh IMOMOINL H YMOIHUOHAILHYIO
MOAJEPXKKY TapTHEpaM B TMpolecce JOCTHKEHHS OOmed Ied  COBMECTHOM
JIEATENbHOCTH;

ycTpanBaTh 3¢ (HeKTHUBHBIE IPYIIOBbIE 00CYXKIeHUsI U 00ecreunBaTh OOMEH 3HAHUSIMU
MEXTy WICHAMH TPYIIIBI U TPUHATHS 3()()EKTHBHBIX COBMECTHBIX PEIICHHIA;

B COBMECTHOW JESATENBbHOCTH YETKO (POPMYIHPOBATH IEJIU TPYNNbl U TO3BOJATH €&
YYaCTHUKAM IPOSIBIIATE COOCTBEHHYIO SHEPTHUIO JUTSI IOCTHIKEHUS ITHX IEJICH.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHble JeHcTBUSA

BeInmyCckHHMK HaydnTCs:

OCHOBaM peau3allii MPOEKTHO-UCCIIEI0BATENbCKON e TENbHOCTH;

MIPOBOIMTH HAOJIIOICHUE W SKCIICPUMEHT ITOJ] PYKOBOJCTBOM YUUTEIIS,

OCYIIECTBIISITh PACHIMPEHHBIM TIOUCK WH(GOPMAIMU C HUCHOJIB30BAHUEM PECYpPCOB
6ubauorex u MuTepHera;

CO3/1aBaTh U MPEOOPa30BHIBATH MOJIENIN U CXEMBI JIJIS PEIICHUS 3a/1a4;

OCYIIECTBIISATH BbIOOp Hanbosee 3(h(PEeKTUBHBIX CIIOCOOOB pelIeHHUs 3a/1a4 B 3aBUCUMOCTH
OT KOHKPETHBIX YCIIOBUI;

JaBaTh OIPEICTICHHUE TOHATHSIM;

yCTaHABIMBATh TPUUNHHO-CJIE/ICTBEHHBIEC CBS3H;

OCYIIECTBIIATh JIOTHYECKYIO OIEPAIlMI0 YCTAHOBJICHHUS POJOBHJIOBBIX OTHOIICHUH,
OTpaHUYCHUE TIOHATHUS;

0000maTh TOHITHS — OCYIICCTBIISATH JIOTHYCCKYIO OIEPAIHIo MepPexoJa OT BHUIOBBIX
MPU3HAKOB K POJOBOMY MOHSTHIO, OT TOHATHS C MEHBIIUM OOBEMOM K TMOHSTHIO C
0ONBIINM 00BEMOM;

OCYIIECTBIISITh CpPaBHEHUE, CEpUAIMI0 M KIACCHU(PUKAIUIO, CAMOCTOATEIHHO BBIOMpAS
OCHOBAHUS ¥ KPUTEPHUH JIJIS YKA3aHHBIX JIOTHICCKUX OTICpPaIUii;

CTPOUTH KJacCH(PUKAIMIO HAa OCHOBE JUXOTOMUYECKOTO JeJieHHs (Ha OCHOBE
OTpULIAHUS);

CTPOUTH JIOTHUECKOE pacCyKIEHHE, BKIIOYAIONIEe YCTAaHOBIEHHE MPUYHUHHO-
CIIEJICTBEHHBIX CBS3EH;

OOBSICHATh SIBJICHUS, TMPOLECCHI, CBS3M W OTHOUICHHS, BBISIBISEMBIE B XOE
UCCJIEJIOBAHUS,

CTPYKTYpUPOBaTh TEKCThI, BKIIOYAsh yYMEHHE BBIIEIATH TJIABHOE M BTOPOCTEICHHOE,
[JIaBHYIO UJEI0 TEKCTa, BHICTPAUBATh MOCIIEA0BATEIHLHOCTD OMMCHIBAEMBIX COOBITHI;
pabotath ¢ MeradopaMu — IMOHUMATh MEPEHOCHBIN CMBICI BBIPAKEHUH, TTOHUMATh U
ynoTpeOsiTh 000pOTHI PEeYM, IOCTPOCHHBIE HA CKPBITOM YIOA00JeHUH, OOpa3sHOM
COJIMKEHUH CIIOB.



BBIHYCKHI/IK TOJYUYUT BOSMOXHOCTb HAYYHUTHCA:

CTaBUTh MPOOJIEMY, apTyMEHTUPOBATh €€ aKTyaJbHOCTb;

CaMOCTOSITEJIbHO  MPOBOAUTH HCCJIEJIOBAHHE HA OCHOBE IPUMEHEHUS METOJIOB
HAOJI0/ICHUS U SKCIIEPUMEHTA;

BBIJIBUTATh TUIIOTE3BI O CBSI3SX M 3aKOHOMEPHOCTSIX COOBITHIA, TPOIIECCOB, 0OBEKTOB;
OpPraHU30BbIBATH MCCIIEJOBAHUE C 1IEJIbI0 IPOBEPKU THIIOTE3;

JenaTh yMO3aKJIoueHus (MHIYKTUBHOE€ U 10 aHAJIOTMH) W BBIBOABI HAa OCHOBE
apryMeHTalHH.

I1. lIpeamMeTHBbIE Pe3yJbTATHI

BpInyCKHUK Hay4uTcs B 5-6 Kiaccax (sl MCIOJIb30BAHUS B MIOBCEHEBHOM "KU3HU U
o0ecrneyeHus1 BO3MOKHOCTH YCIIEITHOT0 MPOA0JIKeHsI 00pa30BaHUs HA 0A30BOM YPOBHeE)

OrnepupoBarh Ha 6a30BOM ypOBHE' MOHATUSAMU: MHOKECTBO, DJIEMEHT MHOKECTBA,
HOJMHOXECTBO, IPUHAAJIEKHOCTB;

3a/1aBaTh MHOKECTBA MIEPEUNCICHUEM UX JIEMEHTOB;

nepecedeHue, 00beAMHEHNE, TIOJIMHOKECTBO B IPOCTEHIIINX CUTYaLUIX.

B noBce1HeBHOM KU3HHU M IPH U3YYEHHHU APYTUX NMPEIMETOB:

Yuciaa

PacCIIo3HaBaTh JJOTMYCCKU HEKOPPCKTHBIC BBICKA3bIBAHUS.

OnepupoBath Ha 0a30BOM YPOBHE MOHITHAMU: HATYypaIbHOE YUCIIO, LIETI0E YUCTIO,
O0OBIKHOBEHHAs APOOb, IeCATUYHAS IPOOb, CMEIIAHHOE YHCII0, PAllMOHAIBHOE YUCIIO;
HCIIOJIB30BaTh CBOMCTBA YMCEN U MPABWIIA JEHCTBUN C PallMOHAIIBHBIMUA YUCIIAMU IIPH
BBIIOJTHEHUH BHIUMCIICHUM;

MCIIOJIH30BATh MPU3HAKH JIETMMOCTH Ha 2, 5, 3, 9, 10 npu BBIOJIHEHUN BHIYUCIICHUHN U
PELICHNH HECIOXKHBIX 3a/1ay;

BBITIOJIHSITH OKPYTJICHUE PAIMOHAIBHBIX YHCENT B COOTBETCTBUU C TIPABUIIAMH;
CpaBHUBATh pPallMOHAJIbHBIEC YUCIIA.

B noBceaqHeBHOM KHU3HHU U IIPUA U3YYCHHUH AIPYIUX MPEAMETOB:

OLICHMBATh PE3YJIbTAThl BEIYUCICHU ITPH PELIEHUN TPAKTUUECKUX 3a7ady;
BBITNOJIHATH CPABHEHUE YNCEN B PEASIbHBIX CUTYaIUsX;

COCTaBJIATh YACJIOBBIE BBIPAXKEHUS ITPU PELICHUH ITPAKTUUECKUX 3a7a4 U 3a7a4 U3
JIPYTUX y4eOHBIX MTPEIMETOB.

CTaTHCTHKA H TeOpHs BEPOSITHOCTEH

L]

[IpencraBnsaTh JaHHBIC B BUAE TaOIHUII, IUATPaMM,
YUTaTh WH(HOPMAIIUIO, IPECTABICHHYIO B BUE TaOJIUIIbI, THATPAMMBI.

TexkcroBbIe 3a1a4n

L]

PemmaTh HeCTIOKHBIE CIOKETHBIC 33]]a41 PA3HBIX THIIOB HA BCE apU(METHIECKIE
JIEHCTBHS,

CTPOUTH MOJIENb YCTIOBUS 3a7auu (B BUIE TaOIHUIIBI, CXEMBI, PUCYHKA), B KOTOPOW JaHbI
3HAYEHUS JIBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIMIHH, C IICJIBIO IOMCKA PEIICHHUS 3a/1a4H;
OCYIIECTBIISITH CIIOCO0 MOMCKA PEIISHHs 3314, B KOTOPOM PACCyKICHHE CTPOUTCS OT
YCJIOBHS K TPEOOBAHUIO MM OT TPEOOBAHMS K YCIIOBUIO;

COCTaBIISITh TUIAH PEIICHUS 3a7a4u;

BBIJICTISITE 3TAITBI PEIICHUS 3a]1a9H;

WHTEPIPETUPOBATH BHIYUCIUTENBHBIE PE3YIIbTATHI B 33/1a4€, UCCIIEI0BATh MOTYyYEeHHOE
peleHue 3a1auu;

3HATh pa3INyure CKOPOCTEH 00BEKTa B CTOSUEH BOJIE, POTHB TEUCHUS U 110 TCUCHUIO
peKu;

peliaTh 3a7a91 Ha HaXOXKICHUE YaCTH YMCIIa U YHCTIa 110 €T0 YacTH;

1 N
31ech U Jajee — pacno3HaBaTh KOHKPETHBIE MPUMEPHI OOIINX MOHITHI [0 XapaKTePHBIM NPU3HAKAM, BBITOJIHSIThH
JICUCTBHSL B COOTBETCTBUU C ONPEICIICHUEM U MPOCTEHIINMU CBOMNCTBAMU MOHSTHIA, KOHKPETH3UPOBATH IPUMEPAMHU

o011Me OHATHA.



* pemiaTth 3aJla4¥ pa3HbIX THUMOB (Ha pa0oTy, HA TOKYIKH, HA JIBIKEHHUE), CBI3BIBAIOIINX
TPU BEJIUYMHBIL, BBIACIIATh 3TH BEJINYMHBI U OTHOLLIECHUS MEX1y HUMU;

*  HaxOJUTh IPOLEHT OT YUCIIA, YACIIO 10 MPOLEHTY OT HETO, HAXOUTh MPOLIEHTHOE
OTHOILIEHHE JIBYX YUCEN, HAXOAUTh MPOLEHTHOE CHI)KEHUE WJIN ITPOLICHTHOE MTOBBIILICHHE
BEJIMYMHBI,

*  pelIaTh HECJOKHbIE JIOTUYECKUE 3a/1a4U METOJIOM PACCyKICHUN.

B noBceHeBHOM KU3HM M TIPM M3Y4YEHHH APYTUX NMPeJIMETOB:

*  BBIIBUIATh FMIIOTE3bl O BO3MOXKHBIX MPEJEIbHBIX 3HAUCHUSIX HCKOMBIX BEJIMYHH B 3a7a4e

(Ienatp NPUKUAKY)
Harasinnasi reomerpust
I'eomeTpnueckne purypsi

*  OmnepupoBaTh Ha 0230BOM YpPOBHE MOHATHIAMU: QUTypa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JIOMaHasi, yroJjl, MHOIOyT OJIbHUK, TPEYTOJIbHUK U YEThIPEXYTOJIbHUK, IPSIMOYTOJIBHUK U
KBaJIpaT, OKPYKHOCTb U KPYT, IPSMOYTOJIbHBIN Napasuienenunen, Kyo, map. M3o00paxars
u3ydaemble (PUTYPBI OT PYKH U C TIOMOUIBIO TUHEHKH U IIUPKYJIS.

B noBcenHeBHOM KU3HM U MPU U3YYEHUM IPYTUX NPeIMETOB:
* pemarb NPaKTUYECKHE 3a7aul ¢ IPUMEHEHHEM MPOCTEHIINX CBOMCTB (uryp.
HN3mepeHus U BbIYMCICHUS

*  BBIOJIHATH U3MEPEHUE JUIMH, PACCTOSIHUM, BETUYHH YIJIOB, C IOMOILbIO HHCTPYMEHTOB
JUISl U3BMEPEHUN JUIMH U YTJIOB;

*  BBIYMCIATH IUIOLIAINU IPSIMOYTOJIbHUKOB.

B noBcenHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeIMETOB:

*  BBIYHUCIATH PACCTOSIHUS HA MECTHOCTU B CTAHAAPTHBIX CUTYaLUsIX, IUIOIIA U
MPSIMOYTOJIBHUKOB;

*  BBINOJIHATH IPOCTEHIINE TOCTPOEHUS U U3MEPEHHSI HA MECTHOCTH, HEOOXO/IUMBIE B
peanbHON KU3HU.

Hcropusi MaTeMaTHKHU

*  ONKCHIBATH OTJEJbHBIEC BHIAAIOLINECS PE3YIbTATHI, OJYYEHHBIE B XO/1€ PA3BUTHUS
MaTeMaTUKHU KaK HayKu;

*  3HATh IPUMEPHl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON U
BCEMHUPHOMN UCTOPUEH.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH B 5-6 Ki1accax (1J1s1 odecrnieyeHust
BO3MOSKHOCTH YCIICIIHOTO NMPOJOJI’KEHUs1 00pa30BaHus Ha 0a30BOM H YIU1yOJICHHOM
YPOBHSIX)

JJIeMeHThI TEOPUMH MHOKECTB U MATEMATHY€eCKOM JIOTUKH

»  OnepupoBaTh’ MOHATUAMHU: MHOYKECTBO, XaPAKTEPHCTUKH MHOKECTBA, SIIEMEHT
MHO>KECTBA, ITYCTOe, KOHEUHOE U OECKOHEUHOE MHOYKECTBO, IIOAMHOXKECTBO,
MIPUHAJIC)KHOCTD,

*  ONpeneNsTh MPUHAAIEIKHOCTD JIEMEHTa MHOXKECTBY, O0BEIMHEHHUIO U TIEPECEUCHUIO
MHO>KECTB; 33JIJaBaTh MHOXKECTBO C TIOMOIIBIO TIEPEYHCIICHUS JIEMEHTOB, CIIOBECHOTO
OIHCAHMUS.

B noBceHeBHOM KU3HHM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

*  pacmo3HaBaTh JIOTUYECKU HEKOPPEKTHBIC BHICKA3bIBAHUS;

*  CTPOHWTH IENOYKH YMO3AKITFOUCHNH Ha OCHOBE MCITOIH30BAHUS ITPABUJI JIOTUKH.
Yucaa

*  OmnepupoBaTh MOHATHIMH: HATypAITbHOE YHCII0, MHOXKECTBO HATypPaIbHBIX YUCE, 11ETI0€
YHCII0, MHOKECTBO IEIBIX YHCEeT, OOBIKHOBEHHAs APO0b, AecATUYHAs IpOOb, CMEIIaHHOE
YHUCJI0, PAIMOHAIBHOE YHCIIO, MHOKECTBO PAIMOHAIBHBIX YHCEIT, TEOMETPHUICCKas
WHTEPIIPETAINS HATypPAIbHBIX, [[EJTBIX, PAIIHOHAIbHBIX;

*  TIOHMUMAaTh ¥ OOBSCHATH CMBICI MO3UITMOHHON 3aITMCH HATYPaJIbHOTO YHCTIA;

2 3IL€CL " Jajee — 3HaThb ONMPEACICHUC TIOHATHS, YMCTh HNOACHATH €TI0 CMBICJI, YMCTb UCIIOJIb30BATh IIOHATHUC U €TO
CBOIiCTBa pyu NpoOBCACHNU paccymneﬂnﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3a7a4.



*  BBINOJHATH BBIYUCICHUS, B TOM YUCJIE C UCIOJIb30BaHUEM ITPUEMOB PALIMOHATIBHBIX
BBIYHCIICHHI, 0OOCHOBBIBATH aJITOPUTMBI BBIMIOJTHEHUS JEHCTBUIA;

*  HCIOJIb30BaTh MPHU3HAKH JIeTUMOCTH Ha 2, 4, 8, 5, 3,6, 9, 10, 11, cymmbl 1 ipou3BeIeHUS
YUCe MPU BBHITTOJTHCHUH BBIYMCIICHUHN U PEIICHUH 3a/1a4, 00OCHOBBIBATh IIPH3HAKH
JIETTUMOCTH;

*  BBINOJHATH OKPYTJICHUE PAIIMOHAIBHBIX YMCEN C 3aJaHHOW TOYHOCTHIO;

*  YHOPSAIOYUBATH YKCIIA, 3AIMCAHHBIC B BU/IC OOBIKHOBEHHBIX M JECATHYHBIX APOOCH;

* HaxomuTh HOJl m HOK 4ucen u ucnoiab30BaTh UX MPU PEIICHUU 3a/1a;.

*  ONEpUpPOBATH MOHATUEM MOJYJIb YHUCIA, TEOMETPUYECKAs MHTEPIIPETAIUS MOYJIS YUCTIa.

B noBceHeBHOI KU3HHM U MIPU U3YYEHUH IPYTUX NMPeIMETOB:

*  MPUMEHSTH MPaBUJIa MPUOIMIKEHHBIX BRIYUCICHUH TIPU PEIICHUU MPAKTUYCCKUX 3a/1a4 U
PEIICHUH 3a7a4 IPYTUX YICOHBIX IPEIMETOB;

*  BBINOJHATh CPABHEHHE PE3YJIbTATOB BHIUUCICHUHN MTPU PEILICHUU MMPAKTUUECKUX 3a/1a4, B
TOM YHCJIC TPUOJIM)KEHHBIX BBIYUCICHUH;

*  COCTaBJIATH YHCIIOBBIC BBIPAKEHUS U OIICHUBATH WX 3HAYEHUS NIPU PEIICHUH
MPAKTUYECKHX 3a7ay U 3a7a4 U3 JPYTUX y4eOHBIX MPEeIMETOB.

YpaBHeHus1 M HepaBeHCTBA

*  OmnepupoBaTh NOHIATUSAMU: PABEHCTBO, YHCIOBOE PABEHCTBO, YPaBHEHHE, KOPEHb

ypaBHEHUS, PEIICHUE YPaBHEHHUS, YUCIOBOE HEPABEHCTRO.
CraTucTuKa ¥ TeOpHUs BEPOATHOCTEH

*  OmnepupoBaTh NOHATHUSIMU: CTOJIOYATHIC U KPYTOBBIC JHATPAMMBI, TAOIHIIBI TAHHBIX,
cpenHee apudMeTHIecKoe,

*  U3BJIEKaTh, HH(GOPMAIIHIO, TIPEJICTABIICHHYIO B Ta0JIUIaX, HA TUarpaMmax;

*  COCTaBJIATH TAOJUIIbI, CTPOUTH JUArPaMMbl HA OCHOBE JaHHBIX.

B noBcenHeBHOI KU3HM U MPU U3YYEHUH APYTUX MPeIMETOB:

*  U3BJEKaTh, UHTEPIPETUPOBATH U MPEOOPA30BBIBATH HH(POPMAIINIO, IPECTABICHHYIO B
Ta0NMIaX U Ha JUarpaMMax, OTPaXKAIOIyI0 CBOMCTBA U XapaKTEPUCTUKU PEATbHBIX
IIPOLIECCOB U SIBJICHUM.

TekcToBbBIE 321241

* PemaTh npoCThIE U CIIOKHBIE 3a/1a4M Pa3HbIX TUIIOB, A TAKXKE 3a/1a4M MOBBIIICHHON
TPYIHOCTH;

*  HCHOJI30BaTh PA3HbIE KPATKUE 3aMMCH KAK MOJEIH TEKCTOB CIOXKHBIX 3a/1a4 JJis
MOCTPOEHUS MMOMCKOBOW CXEMBI U PEIICHUS 3a]1a4;

* 3HATh U MPUMEHSTH 00a crocoba MoucKa penieHus 3aaa4 (0T TpebOBaHUA K YCIOBHUIO U
OT YCJIOBHS K TPEOOBAHMIO);

*  MOJEIUPOBATH PACCYKJICHUS MPH MOUCKE PEUICHHS 3a/1a4 C MOMOIILIO Tpad-CXEMBL;

*  BBIICIATH JTAIlbl PEIICHUS 3a/1a4d U COJIepKAHUE KaKIOTO ITara;

*  MHTEPHPETUPOBATH BHIYUCIUTEIbHBIE PE3YJIbTAThl B 337a4€, UCCIEA0BATh MOJYYEHHOE
pelIeHue 3aa9H;

*  aHaJIM3UPOBATH BCEBO3MOXKHBIE CHTYAI[MH B3aUMHOTO PACIIOIOKEHUS JBYX OOBEKTOB U
M3MEHEHUE UX XapaKTEPUCTUK MMPU COBMECTHOM JIBMKECHUH (CKOPOCTh, BpeMs,
paccTosiHuE) MPH PEIICHUH 3a/1a4 Ha JBUKECHHE IBYX OOBEKTOB KaK B OJIHOM, TaK U B
MIPOTHBOIIOJIOKHBIX HAPABIICHUSIX

*  HCCIIEIOBAaTh BCEBO3MOXKHBIE CUTYaAllMU MIPHU PEILICHUH 3a/1a4 Ha JBUKEHUE 0 PEKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA,

* pemiath pa3HOOOpa3HbBIE 33aUN «HA YaCTHY,

* pemath U 00OCHOBBIBATh CBOE PEILLIEHUE 3a7au (BBIAEISITh MaTEMaTHUYECKYI0 OCHOBY) Ha
HAXO0XJICHHE YaCTH YHCTIa M YUCJIa TI0 €r0 YacTHU Ha OCHOBE KOHKPETHOTO CMBICTA IPOOH;

*  0CO3HaBaTh U OOBACHITH HIACHTHYHOCTH 33]1a4 Pa3HBIX THUIIOB, CBSA3BIBAIOIINX TPH
BEJIMYMHEI (Ha paboTy, Ha IOKYIIKH, HA ABM)KCHHE); BBIICISTH 3TH BETHUUHBI U
OTHOIIICHUS MEKTy HUMH, IIPUMEHSThH X MPU PEIICHUH 3a/1a4, KOHCTPYHPOBATh
COOCTBEHHBIC 3a/1a4H YKa3aHHBIX THUIIOB.



B noBceHeBHOM KU3HM M TIPH M3Y4YECHHH APYTUX NPeJIMETOB:

*  BBIJCNATH [IPU PEIICHUH 33]]a4 XapaKTePUCTHKU paccMaTpUBaeMOil B 3a1aue CUTyaluH,
OTJIMYHBIE OT PEATbHBIX (T€, OT KOTOPBIX a0CTParupOBAIUCH), KOHCTPYHPOBATh HOBHIE
CUTYallUU C YYETOM 3THUX XapaKTEePUCTUK, B YACTHOCTH, IIPU PEUICHUH 3a/1a4 Ha
KOHICHTPAIMH, YUIUTBIBATH INIOTHOCTH BCIICCTBA,

* pemath U KOHCTPYMPOBATh 331a4d HAa OCHOBE PACCMOTPEHHUSI pEANIbHBIX CUTYalluid, B
KOTOPBIX HE TPeOyeTCsl TOUHBIM BEIYMCIUTENILHBINA Pe3yIIbTaT;

e pemaTh 33/1a4d Ha JBUKEHHE 110 pEKe, pacCMaTpHUBasi pa3Hble CUCTEMbI OTCUETA.
Harasignasi reomeTpust
I'eomeTpuueckue purypni

* U3BnekaTh, MHTEPIPETHUPOBATH U MPEOOPA30BHIBATH HH(POPMAITUIO O TEOMETPUUYECKIX
durypax, npecTaBIeHHYIO Ha YepTexax;

* u300paxkaTh U3y4aeMble QUTYPHI OT PYKU U C TOMOIIBIO KOMITBIOTEPHBIX HHCTPYMEHTOB.

HN3mepenusi u BbIYUCIEHUS

° BBITIOJIHATD UBMCPCHUC IJINH, paCCTOHHI/If/'I, BCJIMYHMH YIJIOB, C IOMOLIIBIO HHCTPYMCHTOB
JUTSL U3MEPEHUH JAJTUH U YTJIOB;

° BBIYUCIIATH IUIOAAN IMTPSAMOYT'OJIbHUKOB, KBApPaTOB, O6”I:€MI)I MMpAMOYT'OJIbHBIX
napasuieNIenune10B, KyooB.

B noBceHeBHOM KU3HM M TIPH M3YYEHHHU APYTUX NPeIMETOB:

° BBIYUCIIATH PACCTOSAHMA HA MECTHOCTU B CTAHAAPTHBIX CUTYallUAX, INIOAAN YIaCTKOB
PSIMOYTOJIbHOHM (hOpMBI, 00BEMBI KOMHAT;

° BBIIIOJIHATH HpOCTefIHII/Ie MOCTPOCHUA HA MCCTHOCTH, HCO6XOI[I/IMI)IG B peaHBHOfI KH3HU,

*  OLEHUBATh pa3Mephl pealbHbIX 00BEKTOB OKPY>KAIOIIEro MUPA.

Hcropusi MaTeMaTHKHU

* XapakTepu3oBaTh BKJIa/l BHIIAIONINXCS MATEMAaTUKOB B Pa3BUTUE MATEMaTUKU U UHBIX

Hay4yHBIX o0iacTen.

BoinyckHuk HayuuTes B 7-9 kiaccax (I MCIIOJIb30BAHUS B NOBCEIHEBHOM KU3HU H
olecreyeHUst BO3MOKHOCTH YCIIEIIHOTO NMPOJO0JIKeHUs1 00pa30BaHusl Ha 0230BOM yPOBHe)

DJieMeHThI TEOPUHM MHOKECTB M MATEMATHYECKOM JIOTHKH
»  OmnepupoBarh Ha 0a30BOM yPOBHE’ MOHATUSAMH: MHOKECTBO, DJIEMEHT MHOYKECTBA,
MMOJMHOKECTBO, MPUHAJICKHOCTD;
*  337aBaTh MHOXXECTBA IIEPEUNCICHUEM UX JJIEMEHTOB;
*  HAXOJUTh MEpeceueHue, 00beTUHEHHE, TOAMHOKECTBO B MPOCTEHIIINX CUTYAITUSX;
*  OmepupoBaTh Ha OA30BOM YpOBHE MOHATUSMU: OMpEACIICHUE, aKCHOMA, TEOpEeMa,
JI0Ka3aTelbCTBO;
*  [PUBOJMTH IPUMEPBI U KOHTPIIPUMEPHI ISl TOATBEPKACHUS CBOMX BBICKA3bIBAHMIM.
B noBceqHeBHOM KU3HM U NIPU U3YYEHUH IPYTUX MPEAMETOB:
*  HCIOJIB30BaTh rpaduueckoe MpeAcTaBIeHUE MHOXKECTB JIJISl ONMCAHUS peaTbHBIX
MIPOIIECCOB U SIBJICHHM, PH PEIICHUH 3a/1a4 APYTUX YIeOHBIX MPEIMETOB.
Yucaa
*  OmnepupoBarh Ha 0230BOM YPOBHE MOHATHIMU: HATypaIbHOE YHCIIO, IIETT0€ YUCITIO,
OOBIKHOBEHHAS IpOOBk, IECATUUHAS IPOOh, CMEIIaHHAasI IPOOb, pallMOHATEHOE YHCIIO,
apumeTHnuecKuil KBaJIpaTHbINA KOPEHb;
*  HCIOJIb30BaTh CBOMCTBA YKCEII U MPABUIIA AEUCTBUM IIPU BHIITOJIHEHUH BBIYUCICHUN;
*  HCIIOJIB30BATh MPHU3HAKH ASTUMOCTH Ha 2, 3, 5, 9, 10 mpu BBITOJHEHUN BBIYUCICHUN U
pPELIEHUH HECIIOKHBIX 3a/1a4;
*  BBINOJHATH OKPYTJICHUE PAIIMOHAIBHBIX YACENI B COOTBETCTBHUHM C MIPABUJIAMH;
OLICHUBATh 3HAYEHNE KBAIPATHOTO KOPHS U3 MOJIOKUTEIBHOTO LEJI0T0 YUCA;
*  paclio3HaBaTh pAIllMOHAILHBIE U UPPALMOHAIIBHBIC YUCTIA;

% 3neck u nanee — pacro3HaBaTh KOHKPETHBIE PUMEPHI OOIIUX MOHITHI 0 XapaKTePHBIM MPU3HAKAM, BBIOIHSIThH
JICUCTBHSL B COOTBETCTBUU C OMPEICIICHUEM U MPOCTEHINUMH CBOMCTBAMHU TOHSATHH, KOHKPETH3UPOBATH MPHMEPAMHU
o011Me OHATHA.



CpaBHHUBATL YUCJIA.

B noBceiHeBHOM KU3HM U NIPM U3YYEHHHU APYTUX NMPeIMeTOB:

OIICHUBATDH PE3YJIbTAThl BBIYUCICHUHN NIPU PEIICHUU PAKTUUECKUX 3a]1a4;
BBITNOJIHATH CPABHEHUE YMCEN B PEAIbHBIX CUTYaIUSX;

COCTABJISITh YMCIJIOBBIE BBIPAXKEHUS MPU PEIICHUH MPAKTHUYECKUX 3a/1a4 U 33]1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB.

To:kaecTBeHHbIE npeoﬁpa303afmﬂ

BbInonHATE Heca0kKHbIE TPe0Opa30BaHUs I BEIYUCICHHS 3HAYEHUN YHCIIOBBIX
BBIPAKECHUI, COACPIKALUX CTEIICHU C HATYPAJIbHBIM [T0KA3aTENIEM, CTEIICHH C LEJIbIM
OTPULATEIIBHBIM I1I0Ka3aTeNeM;

BBITOJIHATH HECTIOKHBIE TPEOOPA30BAHUS LIETIBIX BBIPAKEHUM: PACKPHIBATh CKOOKH,
IPUBOJIUTH MOJOOHBIE ClIaraeMble;

UCTIOJIb30BaTh (POPMYIIBI COKPALICHHOTO YMHOKEHHUS (KBaApaT CyMMBI, KBapaT
Pa3HOCTH, Pa3HOCTb KBAJIPATOB) AJISl YIPOILEHUS BBIYMCICHNUI 3HAUE€HUI BbIpaXKEHUH;
BBITOJIHATH HECTIOKHBIE TPE0OPa30BAHUS JPOOHO-TMHENHBIX BHIPAKEHUIN U BHIPAKEHUIN
C KBaJPAaTHBIMU KOPHSAMH.

B noBceqHeBHOM KH3HHU U IPpU U3YYCHHUH APYIUX NIPEIMETOB:

MOHMMATh CMBICI 3aITMCHU YMCJIa B CTAHAAPTHOM BH/JIE;
OTIEpUPOBATH HAa 0A30BOM YPOBHE MOHSATUEM «CTAHIAPTHAS 3AMUCh YHCIIAY.

YpaBHeHUs] M HEPABEHCTBA

OnepupoBarb Ha 6a30BOM ypOBHE MOHATUSMU: PABEHCTBO, YNCIOBOE PABEHCTBO,
YPaBHEHHUE, KOPEHb YPAaBHEHUS, PEIICHUE YPABHEHMSI, YUCIIOBOE HEPABEHCTBO,
HEPaBEHCTBO, PEILICHUE HEPABEHCTBA,

IIPOBEPATH CNIPABEIJINBOCT YNCIOBBIX PABEHCTB U HEPABEHCTB;

pemaTh JIMHEHbIE HEPAaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJSAIIMECS K JINHEWHBIM;
pelaTb CUCTEMBI HECIIOKHBIX JIMHEWHBIX YPAaBHEHUM, HEPABEHCTB;

IIPOBEPSTH, SBJIAETCS JIM JAHHOE YHUCIIO PEIlIEHUEM ypaBHEHUS (HEPaBEHCTBA);

pelaTh KBaJpaTHble ypaBHEHHUs 10 GopMysie KOpHEH KBaJApaTHOTO YpaBHEHUS;
n300paxkaTh pEIICHNs HEPABEHCTB U UX CUCTEM Ha YUCIIOBOM MPSAMOIA.

B noBceHeBHOM KU3HM M TIPH M3YYCHHHU APYTHUX NPEAMETOB:

COCTaBJISITh M pelIaTh JUHEWHbIE YPABHEHUSI IPU PELICHUHU 3a/1a4, BOSHUKAIOIINUX B
JPYTUX y4yeOHBIX MpeaAMeTax.

DOyHKIUHA

HaxonuTh 3HaueHune GyHKIMU 1O 33aHHOMY 3HAUEHHIO apTyMEHTa;

HAXOJUTh 3HAYCHHUE apTyMEHTa M0 33JJAHHOMY 3HAUYE€HHUIO (YHKIIUU B HECIIOKHBIX
CUTYalMAX;

OTIPEeNIeNATh TOJIOKEHNE TOUYKH 10 €€ KOOpIUHATaM, KOOPAMHATHI TOUYKH TI0 €€
MOJIOKEHUIO Ha KOOPJMHATHOMN TIIOCKOCTH;

1o rpaduKy HaXOAUTh 00JIACTH OTIPE/IEICHNUS, MHOKECTBO 3HAUCHUH, HYITH (PYHKITHH,
POMEXYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKH BO3pacTaHUsl U yObIBaHUS, HauOOJbIIee U
HaVMEHbIIIee 3HAYeHUS (PYHKINH,

CTPOUTH TpauK TUHEHHON (QYHKIMH;

MIPOBEPSTH, SBJISAETCS JIU JaHHBIN Tpaduk rpadukoM 3ajaHHON QyHKIMHU (JIMHEHHOM,
KBaJPaTUYHON, 0OpaTHON MPONOPIUOHAIBHOCTH);

OTIpeNeNATh TPUOIMKEHHBIC 3HAYEHUST KOOPIMHAT TOYKH IepecedeHus rpaguKoB
dyHKIHMi;

OTIepHPOBATH Ha Ha30BOM YPOBHE MOHITHSMU: TIOCIIEAOBATEILHOCTD, apru(MeTHIecKas
nporpeccusi, FeOMeTpruIecKas Iporpeccus;

pelaTh 3aa4u Ha IPOrpeCcCri, B KOTOPBIX OTBET MOKET OBITh MOITY4EH
HETOCPEACTBEHHBIM OICUeTOM 0e3 mpuMeHeHUs (HopMy.

B noBcenHeBHOM KU3HM M TIPM U3YUYEHHHU APYTUX NMPeIMETOB:

UCIIONIb30BaTh TPadUKH PeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH ISl ONIPEICTICHUS UX
CBOMCTB (HauOOJbIINE U HAMMEHbIINE 3HAYCHUSI, TPOMEKYTKHU BO3PACTAHUS U
yOBIBaHUSI, 00JIACTH TIOJIOKUTENBHBIX U OTPUIATEILHBIX 3HAYCHHUH U T.11.);



*  HCHOJb30BATh CBOWCTBA JMHEWHON (DYHKIIMU U €€ TpaduK MpH pelIeHUH 3aa4 U3
JPYTruX y4eOHBIX IPEAMETOB.

CraTucTHKA U TeOpUs BepOSATHOCTEH

* Nmerb npeacTaBiaeHue O CTATUCTHUECKUX XAPAKTEPUCTUKAX, BEPOSATHOCTH CIIy4aiiHOTO
CcOOBITHSI, KOMOMHATOPHBIX 3a]a4ax;

* pewarh nIpocTelre KOMOMHATOPHBIE 33Ja4l METOIOM IIPSIMOTO U OPraHU30BaHHOTO
nepebopa;

*  IPEICTaBIATH JaHHbIE B BUJE TAOJIUII, JUarpaMMm, rpauKoB;

* yuTaTh MH(OPMAIHIO, IPEJCTABICHHYIO B BUJIE TAOJIUIIbI, IUATPaMMBI, TpaduKa;

*  OINpeneNsITh OCHOBHBIE CTATUCTUYECKUE XapAKTEPUCTUKN YHUCIOBBIX HAOOPOB;

*  OIICHUBATh BEPOSATHOCTH COOBITHS B IPOCTEUIIINX CIyJasix;

*  UMETb [IPEJCTABICHHUE O POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBIICHUSX.

B noBcegHeBHOIi ;KM3HU M IPU U3YYeHHUH IPYTrUX NPeAMETOB:

*  OILIGHUBATh KOJIMYECTBO BO3MOXKHBIX BApUAHTOB METO/I0M Iepebopa;

*  UMETh MPEJCTABICHUE O POJIH MPAKTHYECKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHIA;

*  CpaBHUBATh OCHOBHBIE CTATUCTHUYECKUE XapAaKTEPUCTHKH, [IOJyYEHHbIE B IIpoIiecce
pelIeHus MPUKIAIHON 3a/1a4H, U3yYSHHS PEaTbHOTO SIBICHUS;

*  OILIGHUBATh BEPOATHOCTb PEAJIbHBIX COOBITUH U SIBICHUM B HECIIOKHBIX CUTYaLUX.

TexcroBble 3axa4n

* Pemare HecI0XKHbBIE CIOKETHBIE 33]]a4l Pa3HbIX TUIIOB HA BCe apu(mMeTHuecKkue
JICHCTBHSL,

*  CTPOMTb MOJIEJIb YCIOBUSA 33/1a4M (B BUJI€ TaOIULIbI, CXEMBbI, PUCYHKA WJIM YPABHEHUS), B
KOTOPOH JTaHBl 3HAUYEHUS JIBYX M3 TPEX B3aWMOCBS3aHHBIX BEJIMYHH, C IENIBIO TTOUCKA
pelLIeHMs 3a/1auH;

*  OCYILIECTBIISITH CIIOCOO MOMCKA PEIIEHUs 3aJa4ul, B KOTOPOM PacCy I€HHUE CTPOUTCS OT
yCIIOBHS K TPeOOBAaHUIO MM OT TpeOOBaHUS K YCIOBHUIO;

*  COCTaBJIATH IUJIaH PEIICHUs 3a]1auH;

*  BBIIEJATH ATl PELICHUS 33/Jauu;

*  HMHTEPHPETUPOBATH BBIUMCIUTEIbHBIE PE3YIbTATHI B 3aJja4€, UCCIEA0BATh OIY4EHHOE
peleHne 3aauy;

*  3HATh pazIU4Me CKOPOCTEN 0OBEKTA B CTOSIUEH BOJIE, IPOTUB TEUEHUS U 110 TEUEHUIO
peKu;

* pemiarh 3aJla4M Ha HAXOXK/IEHWE YaCTH YKcia U YKMClia IO €ro 4acTu;

*  pemarhb 33Jauu pa3HbIX TUIIOB (Ha paboTy, HA MOKYIIKH, Ha IBUKEHUE), CBA3BIBAIOIINX
TPH BEJIMYMHBI, BEICISITh OTH BETMYNHBI M OTHOIICHHS MEX Ty HUMH,

*  HAXOJWTh MPOLEHT OT YKCIa, YUCIIO MO MPOLEHTY OT HEro, HaXOUTh NMPOLIEHTHOE
CHIDKEHHE WJIM IPOIICHTHOE TIOBBINICHIE BETMYMHEI;

*  pelaTh HECJIOXKHBIE JIOTHYECKHE 3a7a4yll METOJIOM PACCYKACHUH.

B noBceaHeBHOI ;KH3HH M MPU U3YYE€HHH IPYTHX NMPEAMETOB:

*  BBIIBUTATh TMIIOTE3bI O BO3MOXKHBIX MPeAEIbHBIX 3HAUCHUAX HCKOMBIX B 33/1a4e BEJTMUUH

(tenatb NPUKUIKY).
I'eomerpnueckue Gpurypsl

* OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMHU '€OMETPUUECKHUX (QUTYD;

*  U3BIEKaTh HH(OPMAIIMIO O TEOMETPUUECKUX (PUTypax, MPEACTaBICHHYIO Ha YEPTEXax B
SIBHOM BHJIE;

*  IPUMEHSATH JUIA PELICHUS 3aa4 TeoMeTpuyeckue (DakThl, €CIIU YCIOBHUS UX IPUMEHEHUS
3aJIaHbl B IBHOU (popme;

* pemarthb 33Ja4d Ha HAXOXKJCHHE T€OMETPUUYECKUX BEIMYMH IO 00pa3iaM Hiu
QJITOPUTMaM.

B noBceHeBHOI :KM3HHM M NPU U3YYEeHHUH IPYTrHX NPeAMeTOB:

*  HCHOJb30BATH CBOMCTBA FEOMETPUUECKUX (PUTYp [UIA pELIeHHs THUIOBBIX 3a/1a4,

BO3HHUKAIOIINX B CUTYAIIMIX TTOBCEAHEBHOM KHU3HH, 33a4 MPAKTUIECKOTO COJICPKAHMUS.



OTHoIeHHNs

* OmnepupoBaTb Ha 6a30BOM ypOBHE IOHATUSMU: PABEHCTBO (DUTYD, paBHbIE (DUTYPBI,
PaBEHCTBO TPEYTOJILHUKOB, NAPAJJIEIbHOCTD NIPSAMBIX, [IEPIICHIUKYISAPHOCTD PAMBIX,
YIJIbI MEXY NPAMBIMH, IEPIECHAUKYIISP, HAKJIOHHASA, IPOSKLN.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIMETOB:

*  HCIOJIB30BATh OTHOLICHMS [UIsl PEIICHUs IPOCTENIINX 3a1a4, BOSHUKAIOIIUX B PEaJbHON
YKU3HU.

N3mepenusi 1 BbIYHMCICHUSA

*  BBIIOJIHATE U3MEPEHUE AJIMH, PACCTOSIHUM, BEJIMYUH YIJIOB, C IIOMOIIbI0 HHCTPYMEHTOB
JUIsl A3MEPEHUH JJIMH U YIJIOB;

*  IpUMEHATH (POPMYIIBI IEPUMETPA, IIIOMIATN U 00BbEeMa, TIONAd TOBEPXHOCTH
OTJIEJIbHBIX MHOTOI'PAaHHUKOB IIPY BBIUYNCIICHUSX, KOTJa BCE JaHHBIE UMEIOTCS B
YCIIOBHY;

* npuMeHsTh Teopemy IIudaropa, 6a30Bbie TPUTOHOMETPUYECKHE COOTHOIIECHUS JUIS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, ITONIAAEH B MPOCTEUILINX CIydasiX.

B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEIMETOB:

*  BBIYHCIATH PACCTOSIHUSA HA MECTHOCTH B CTAaHAAPTHBIX CUTYalUsX, IUIOIIAAHN B
IOPOCTENIINX CIy4asX, IPUMEHATh (OPMYJIbI B IPOCTEUIINX CUTYaLUsAX B IOBCEJHEBHOMN
YKU3HU.

I'eomeTpuyeckne NoCTpoeHU
* H3zobpaxkaTh TUIIOBBIE IIIOCKKE (PUTYPHI U PUTYPHI B IPOCTPAHCTBE OT PYKH U C
IIOMOUIbI0 UHCTPYMEHTOB.

B noBceqHeBHOM KU3HHU U NIPH U3YYEHHUH APYTUX NPeIMETOB:

*  BBINOJIHATH NPOCTEHIINE TOCTPOSHUS HA MECTHOCTH, HEOOXOMMBbIE B PEaIbHOM KU3HU.
I'eomeTpuueckmne npeodpazoBaHus

* Crpouts purypy, CHMMETPUYHYIO TaHHOH (UType OTHOCUTEIBHO OCH U TOUYKH.
B noBceqHeBHOM KU3HM U NPU U3YYECHUH APYTUX NPEIMETOB:

*  pacro3HaBaTh JBM)KEHHE OOBEKTOB B OKpPY’KaIOIIEM MUPE;

* pacrmo3HaBaTb CHMMETPHUYHBIE (PUTYpBI B OKPYKAIOLIEM MHpE.
BexkTopbI M KOOPpAUHATHI HA MJIOCKOCTH

* OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMH BEKTOP, CyMMa BEKTOPOB, IPOU3BECHHE
BEKTOpa Ha YKCJIO, KOOPAUHATHI HA INIOCKOCTH;

*  OmpeneNsTh NPUOINKEHHO KOOPAMHATHI TOUKH 10 €€ N300paKEHUI0 Ha KOOPINHATHOU
IIJIOCKOCTH.

B noBceqHeBHOM KU3HH U NPU U3YYEHUH APYTUX NPEeIMETOB:

*  HCIOJIB30BATh BEKTOPHI JUIS PELICHUs IIPOCTEHIINX 3a/1a4 Ha ONPEEICHUE CKOPOCTH

OTHOCHUTEIIBHOTO JIBUKEHUS.
HcTopust MaTeMaTUKHU

*  OnuceIBaTh OTAEIBHBIE BBIIAOIINECS PE3YJIbTAThI, IOJYYEHHBIE B X0J1€ PA3BUTHS
MaTEMaTHKH KaK HayKH;

*  3HATh IPUMEPBI MATEMATUYECKUX OTKPBITUI U UX aBTOPOB, B CBSI3M C OTEYECTBEHHON U
BCEMHUPHOU UCTOPUEH;

* TIOHMMAaTh POJb MATEMATUKH B pa3BuTuU Poccum.

MeTtoabl MATEMATUKH

*  BriGuparh noaxoaAUIMi U3y4eHHBINH METO/ ISl pELICHNs U3yYeHHBIX TUIIOB
MaTeMaTHYECKUX 3aay;

*  TIPUBOJWUTH NPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B OKPYKAOIIEH
JICHCTBUTEIILHOCTHU U IPOU3BEACHUAX UCKYCCTBA.

BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYNTHCA B 7-9 Ki1accax /s o0ecnedeHust
BO3MOSKHOCTH YCIIEIIHOTO MPOJ0JIKEHUsI 00pa3oBaHus HA 02a30BOM U YIiIy0JeHHOM
YPOBHSX



9J1eMeHThI TCOPHUH MHOYKECTB U MaTeMaTU4eCKoil JOrHKHI

OnepupoBarh’ OHATUAMU: ONPEEIEHUE, TEOPEMA, AKCHOMA, MHOXKECTBO,
XapaKTEPUCTHKN MHOXKECTBA, DJIEMEHT MHOXECTBA, IIyCTOE, KOHEUHOE 1 OECKOHEYHOE
MHO>KECTBO, IMOJIMHOKECTBO, IPUHAICKHOCTh, BKIIFOUECHUE, PABEHCTBO MHOXKECTB;
n300pakaTh MHOKECTBA U OTHOLIICHUE MHOXKECTB C ITOMOIIIBIO KPYroB Diijiepa;
OTIPECIIATh TPUHAICIKHOCTD AJIEMEHTa MHOXKECTBY, OOBETMHEHUIO U TIEPECEUCHHIO
MHOYECTB;

3aJaBaTh MHOXKECTBO C MTOMOIIBIO MEPEYHCIICHUS DJIEMEHTOB, CIIOBECHOTO OMMCAHHUS;
OIEPHPOBATH TOHATHSIMHU: BHICKa3bIBAHUE, UCTHHHOCTD M JIOXKHOCTh BBHICKA3bIBAHUS,
OTpUIIaHUE BHICKA3bIBAHUIA, OTIEPAIH HAJ BRICKA3bIBAHHUSIMU: U, WIH, HE, YCIIOBHBIC
BBICKA3bIBaHUS (MMILIMKALINH );

CTPOUTH BBICKA3bIBAHHUSI, OTPUIIAHUS BHICKA3bIBAHHIA.

B noBceiHeBHO KU3HM U NIPM U3YUYEHHH APYTUX NMPeIMETOB:

Yucaa

CTPOUTH LCIIOYKU yMO33,KJIIO‘IeHI/II71 Ha OCHOBC HUCIIOJIb30BaHUA ITPABUJI JIOTUKH,
HCIIOJIb30BATh MHOXKCCTBA, OIICpAllU C MHOKCCTBAMU, UX rpa(i)nqecxoe npeaACTaBJICHHUC
AJIg OINMUCAaHUs PCAJIbHBIX IMPOLCCCOB U SIBIICHHI.

OrnepupoBaTh NOHITHSIMHU: MHOKECTBO HATYPAJIbHBIX YHCEII, MHOKECTBO LIEIBIX YUCET,
MHO>KECTBO PAIIMOHAIBHBIX YHCEN, UPPALIMOHAIBHOE YUCIIO, KBAJIpaTHBI KOPEHb,
MHOKECTBO JICCTBUTEIILHBIX YHACEII, FEOMETPUYECKAsI MHTEPIIPETALIUS HATYPaAIbHBIX,
LEJIbIX, PAlIMOHAIBHBIX, TEHCTBUTEIbHBIX YUCE;

MOHUMATh U OOBACHSITH CMBICI MO3UIIMOHHOM 3aITUCH HATYPAIbHOTO YUCIIA;
BBINIOJIHATH BEIYMCIICHUS, B TOM YUCJIE€ C UCMOJIb30BAHUEM MTPUEMOB PalliOHAIbHBIX
BBIYHCIICHHI,

BBITIOJIHATH OKPYIJIEHUE PALIMOHAIIBHBIX YHCEII C 3aJaHHON TOYHOCTBIO;

CpPaBHMBATH PALIMOHAIBHBIE U UPPALMOHATIbHBIC YUCTIA;

MPEJICTaBISTh PAIMOHATILHOE YHCIIO B BUJIE ACCITUYHOU IpOOH

YIOPSAIOYMBATH YHCIIA, 3AMIMCAHHBIE B BU/IE€ OOBIKHOBEHHOH M JICCSITUYHON APOOH;
HaxoauTh HOJl n HOK uuncen u ucnosib30BaTh UX MpHU PEIICHUN 3a/1a4.

B noBceaqHeBHOM KH3HHU U IIPUA U3YYCHHUH APYIUX MPEAMETOB:

OPUMEHSATH MPaBUiIa MPUOIMKEHHBIX BEIYMCICHUNA IPU PELICHNH MPAKTHUECKUX 3aj1au U
pelIeHNH 3a]1a4 JPYTUX Y4EOHbIX MTPEIMETOB;

BBITIOJIHATH CPABHEHUE PE3YyJIbTaTOB BEIYMCICHUN IIPU PEILICHUH NIPAKTUYECKUX 3a/1a4, B
TOM YHCJIE€ MPUOIMKEHHBIX BBIYUCIICHU;

COCTABJIATh U OLICHUBATh YKMCIIOBBIC BBIPAYKEHUS IIPU PEILICHUU IIPAKTUYECKUX 3a1a4 U
3aJa4 U3 IpYrux yuyeOHbIX MPEAMETOB;

3aIIUCBHIBATh U OKPYIVIATH YHCIIOBBIE 3HAYCHUS PEAJIbHBIX BEJIUYMH C UCIIOIb30BAHUEM
Pa3HBIX CUCTEM U3MEPEHUS.

To:xnecTBeHHBIE PEOOPA3OBAHUS

OHepI/IPOBaTI) TOHATUAMU CTCIICHU C HATYPAJIbHBIM IMOKA3aTCJIEM, CTCIICHU C LICJIBIM
OTPHIIATEIbHBIM MTOKa3aTeIeM;

BBITNOJIHATH MPeo0pa3oBaHUs LENbIX BRIPAXKEHUI: TEHCTBUS C OAHOWIEHAMU (CIIOKEHUE,
BBIYUTAHNE, YMHOKEHHUE), IEUCTBUS C MHOTOWIEHAMH (CIIO’KEHHE, BBIYMTAHUE,
YMHOXEHHE);

BBITOJIHATH PA3I0KEeHNE MHOTOUJICHOB HA MHOXHTEIH OJTHUM M3 CIIOCOOOB: BHIHECEHUE
3a CKOOKY, TpYyIIIIHPOBKA, HCIOIb30BaHUE (POPMYJT COKPAIIEHHOTO YMHOKCHHUS;
BBIJICJIATH KBAJPaT CyMMBI H Pa3HOCTH OJHOYJICHOB;

pacKiIagpIBaTh HA MHOKHUTENN KBaAPAaTHBIH TpEeXWICH;

BBITOJIHATH MPE0OPa30BaHMsI BEIPAXKEHUH, COIEPKAIINX CTEMEHHU C LIETBIMU
OTPULIATETBHBIMH ITOKA3aTENISIMH, IEPEXOTUTh OT 3aIIUCH B BUJIE CTETICHU C IIEJIBIM
OTpULATCIIbHBIM ITOKA3aTCJIEM K 3aIllMCHU B BUAC ,[[pO6I/I;

4 3IL€CI> " Jajee — 3HaTb ONMPEACICHUC TOHATHSA, YMCTh HNOACHATH €TI0 CMBICJI, YMCTb UCIIOJIb30BATh IIOHATHUC U €TO
CBOIiCTBa pyu NpoOBCACHNU paccymneﬂnﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3a7a4.



BBINOJIHATH MPE0OpazoBaHus JpoOHO-pallMOHATIBHBIX BEIPAXKEHUI: COKpallieHne Apooei,
NpUBEICHHUE alNredpandeckux Apodeil K 00IeMy 3HaMEHATEI0, CII0KEHHE, YMHOKCHHE,
neneHue anredpandeckux ApoOei, Bo3BeeHNE anreOpandeckoi Jpodu B HATypaJIbHYIO U
IeTTYI0 OTPUIATENBHYIO CTEIICHbD;

BBITOJIHATH MPEOOPA30BaHMS BEIPAKEHUH, COJIEpKAIIUX KBaIpaTHbIE KOPHH;

BBIJICTISTH KBAAPAaT CyMMBI WJIM PAa3HOCTH JBYYICHA B BEIPAKCHHUSAX, COAEPIKAIINX
KBaJ[paTHbIC KOPHH;

BBIMIOJHATH MIPE0OPa30BaHUs BBIPAKEHUH, COAEPKAIIIX MOIYJIb.

B noBceqHeBHOM KH3HHA U IpU U3YYCHUH APYIruxX NpeamMeToB:

BBINOJIHATH IPEOOpa30BaHMs U IEHCTBUS C UNCIIaMU, 3alIUCAaHHBIMU B CTAaHJApPTHOM
BU/IE;

BBINOJIHATH PE00pa3oBaHMsl alNreOpanyecKuX BbIpaKEHUH MPU peLIeHUH 3aa4 IPYTUX
y4€OHBIX IPEIMETOB.

YpaBHeHUs] M HEPABEHCTBA

OnepupoBaTh NOHATUAMU: YpaBHEHHE, HEPABEHCTBO, KOPEHb YPABHEHUS, PELLICHHE
HEpaBEHCTBA, PABHOCUJIbHbBIE YPAaBHEHMsI, 00J1aCTh ONPE/IeICHHs YPaBHEHUS
(HepaBeHCTBA, CUCTEMbl YPaBHEHUI UM HEPABEHCTB);

pelaTh JIMHEWHBIE YPAaBHEHHS U yPAaBHEHUS, CBOJUMBIE K IUHEHHBIM C IIOMOILBIO
TOKJIECTBEHHBIX peoOpa30oBaHMii;

pelaTb KBaJpaTHbIC YPABHEHUS U YPABHEHUSA, CBOAUMBIE K KBaIPATHBIM C IIOMOILIbIO
TOKJIECTBEHHBIX peoOpa3oBaHMii;

pewarb JpoOHO-TMHENHHbIE YPABHEHUS;

pellaTh npocTeiilke HppalkoHalbHbIe ypaBHeHus Bua |/ f (X) =a, \/ f(x)= \/ g(x);

penraTh ypaBHEHHUS BUIa X'=a ;

pelath ypaBHEHHs CIOCOOOM Pa3JIokKeHHs Ha MHOKHTEIH 1 3aMEHBI IEPEMEHHOIA;
MCIIOJIB30BATh METOJI HHTEPBAJIOB ISl PEIICHUSI IENBIX U APOOHO-PAIIMOHATBHBIX
HEPABEHCTB,;

peliars JMHEHHbIe YpPaBHEHHs M HEPABEHCTBA C TApaMeTPaMH;

pelaTh HECIOKHBIC KBAPATHBIC YPABHEHHUS C TApaMETPOM;

pelaTh HECTIOKHBIE CHCTEMBI JIMHENHBIX YPABHEHUI C TApaMeTPaMH;

pelaTh HECIOKHBIC YPABHEHHUS B IIENBIX YHCITAX.

B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

COCTABJIAITh U PEIaTh JUHEHHBIE U KBAPATHBIC YPABHEHUS, YPABHEHHUS, K HUM
CBOJALINECS, CUCTEMBI IMHEWHBIX YPABHEHUN, HEPABEHCTB IIPU PEILICHUH 3a4a4 APYTrUX
y4eOHBIX MPEIMETOB;

BBITOJIHATH OLEHKY MPaBON0100uUs pe3yJIbTaTOB, MOJIYYaeMbIX TP PEIICHUH JIMHEHHBIX
Y KBQ/IPAaTHBIX YPABHEHUIN U CUCTEM JIMHEHNHBIX YPAaBHEHUN U HEPABEHCTB IIPU PELICHUU
3aJa4 APYrux y4eOHBIX MPEIMETOB;

BbIOMpATh COOTBETCTBYIOLINE YPABHEHMSI, HEPABEHCTBA UM UX CUCTEMBI JIJIs
COCTABJICHUS MATEMATUYECKON MOJIEIIN 3aJaHHON PEAIBHON CUTYALIMU WIH IIPUKIIATHON
3aJ1a4H;

YMETb UHTEPIPETUPOBATH MTOJYYCHHBIN IIPU PEILIEHUH YPABHEHUs, HEPAaBEHCTBA UIIU
CHUCTEMBI pe3yJIbTaT B KOHTEKCTE 3aJaHHON pEeaJbHOM CUTYallMH W TPUKIIATHON
3a/1a4u.

DOyHKIUHA

OnepupoBaTh MOHATUAMH: (PYHKIIMOHAIbHAS 3aBUCUMOCTb, GyHKLIHUSA, Tpaduk QyHKINH,
crocoObI 3a7aHusl QYHKIIMH, apTYMEHT U 3HAaYeHHUE PYHKITNU, 00JIACTh OMPEIEICHUS 1
MHOXECTBO 3HaUYCHHUI (PYHKIMH, HYJIN QYHKIIUU, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
MOHOTOHHOCTH (DYHKIIMH, YETHOCTH/HEYETHOCTh (DYHKITUH;

CTPOUTH TPaPUKH TUHEHHON, KBapaTHUHON (QYHKINH, 0OpaTHOM MPONOPIMOHATILHOCTH,

¢yHKIIMY BUAa: y=a+%, y=x,y=¥x, y=|x;



Ha MpUMepe KBaIpaTUYHON (PYHKINH, UCTIONB30BaTh MpeoOpazoBaHus rpaduka GyHKINU
y=f(X) w1 mocrpoenus rpadpuKoB QYHKIUH y — af (kx+b)+c;

COCTaBJISITh YPaBHEHHS IPSAMOM 110 33JJaHHBIM YCIIOBUSIM: IIPOXO/AIICH Yepes IBE TOUKU
C 3a/IaHHBIMU KOOPJIUHATAMH, TPOXOASIIEH Yepe3 JaHHYI0 TOUKY U apajiebHON
JTAaHHOW MPSIMOI;

UCCIIeIoBaTh (DYHKIIUIO 110 €€ TpaduKy;

HAaXOJUTh MHOKECTBO 3HAUCHHH, HYJIH, TPOMEXYTKH 3HAKOIOCTOSHCTBAa, MOHOTOHHOCTH
KBaJPaTUYHON ()YHKIIHH;

OIIEpUPOBATH MOHATUSIMHU: TIOCIIEIOBATEIILHOCTD, apUMeTHUECKast IPOTPeccHs,
reoMeTpUYIecKasi IpOrpeccus;

penraTth 3a/1a4u Ha apuPMETHYECKYIO ¥ TEOMETPHUUECKYIO IIPOTPECCHIO.

B noBceqHeBHOM KH3HHA U IPpU U3YYCHUH APYIrUX NMPEAMETOB:

WITIOCTPUPOBATh € IIOMOLIbIO IpadrKa peaabHy0 3aBUCUMOCTb MJIH ITPOLECC IO UX
XapaKTepUCTUKAM;

UCIIO0JIb30BaTh CBOMCTBA U TpadUK KBaJAPaTUYHON (QYHKIUH NP PEILICHUH 3ajiad U3
JIPYTUX y4EOHBIX MIPEIMETOB.

TexcroBbI€E 3a7a4N

Pemrate mpocThie U CIOXKHBIE 33/1a4H Pa3HBIX THUIIOB, a TAKXKE 33]]a4 TOBBIIICHHON
TPYIHOCTH;

UCTIOJIB30BaTh Pa3HbIe KPATKHE 3aIMMCH KaK MOJICIH TEKCTOB CIIOKHBIX 3a/1a4 JUIs
MOCTPOCHHUS MTOUCKOBOW CXEMBI U PEIICHUs 33/1aY;

pa3nuyaTh MOJIENb TEKCTa U MOJETh PEIICHUS 3a/1a4i, KOHCTPYHPOBATh K OJTHOW MOJEIN
pelleHus HEeCIOKHOMN 3a]]aui pa3Hble MOJIEH TEKCTa 3a/1auH;

3HATh U IPUMEHATH 00a crioco0a MmoucKa penieHus 3a/1a4 (0T TpeOOBaHUs K YCIOBUIO U
OT YCJIOBUS K TPEOOBAHMIO);

MOJIEIIPOBATh PACCYKICHHS MTPH MONCKE PEIISHHUS 3a/1a4 ¢ IOMOIIBIO Tpad-CXEMBI;
BBIJICJIATH 3TAIbl PELICHUS 3a7a4l U COJEpKAHNUE KaXJI0To ITana;

YMEThb BBIOMpPATh ONTHMAaIBHBII METO]] pEIICHUS 3a/1a4i U 0CO3HABATh BHIOOp METO/1a,
paccMaTpuBaTh pa3IMYHbIE METO/Ibl, HAXOUTH pa3Hble pEIIeHUs 3a/1a4M, €CITU
BO3MOYXHO;

aHaAJTM3UPOBATh 3aTPYAHEHUS IPU PEIICHUH 3a/1a4;

BBITIOJTHATH Pa3IMYHbIE TIPEOOPa30BaHMs TPEIOKEHHOM 3a71aui, KOHCTPYHPOBATh
HOBBIE 3aJ1a4M U3 JaHHOW, B TOM YHCJIe OOpaTHBIE;

MHTEPIPETHPOBATH BEIYUCIUTEIBHBIE PE3YIbTATHI B 33]1aU€, UCCIIEI0BATH TOITYIEHHOE
peleHne 3aauu;

aHAJTM3UPOBATh BCEBO3MOKHBIE CHTYaIlMU B3aUMHOTO PACTIONOKEHHUS IBYX OOBEKTOB U
U3MEHEHHE X XapaKTePUCTUK IIPU COBMECTHOM JIBUKEHUU (CKOPOCTb, BpeMs,
paccTosiHME) MIPH PEIICHUH 33]1a4d Ha JBM)KEHUE TBYX 0OBEKTOB KaK B OJHOM, TaK U B
IPOTHBOTIOJIOKHBIX HAIPABJICHUSX;

UCCIIEIOBaTh BCEBO3MOYKHBIE CUTYALlMU TP PEIIEHUH 3a/1a4 Ha JIBUXKEHHUE 110 PeKe,
paccMaTpuBaTh pa3HbIe CHCTEMBI OTCYETA,

pewath pa3sHOOOpa3HbIE 3a/1a4l «HA YacTH,

pemath 1 000CHOBBIBATh CBOE pelIeHHE 3a/1a4 (BBIACIATh MaTEMaTUUECKYIO0 OCHOBY) Ha
HaXO0’KJICHUE YaCTH YKCIIa U YHUCIa MO €ro YaCTH Ha OCHOBE KOHKPETHOT'O CMbICIIA IpO0OH;
0CO3HABaTh U OOBSICHATH HICHTHYHOCTD 3a]1a4 PA3HBIX THIIOB, CBS3BIBAIOIINX TPH
BEJIMYMHBI (Ha paboTy, Ha IOKYIKH, HA JIBUKEHHE), BBIICATD 9TH BETMUUHBI U
OTHOUICHUS MEXAY HUMH, IPUMEHSTh UX MPU PEUICHUH 3a/1a4, KOHCTPYUPOBATh
COOCTBEHHBIE 33J[a4 YKa3aHHbIX THIIOB,;

BJIa/IETh OCHOBHBIMH METO/IaMHU PEILIEHUS 3a7]a4 Ha CMECH, CIUIaBbl, KOHIICHTPAIIHH;
pelaTh 3aa4u Ha MPOLEHTHI, B TOM YHCIIE, CIIOKHBIE IIPOIIEHTHI C 000CHOBAaHUEM,
HCITIONIB3YsI pa3HBIEC CIIOCOOBI;

pearh JOrMYecKue 3aa4i pa3HbIMU ClIOCO0aMH, B TOM YHUCIIE, C IBYMS OJIOKaMHU U C
TpeMs OJIOKaMH JTaHHBIX C TIOMOIIBIO TaOJHII;



peuraTth 3a/1a4u o KOMOMHATOPHKE U TEOPHU BEPOSATHOCTEH Ha OCHOBE MCIIOIb30BAHHS
U3yYEHHBIX METOJIOB 1 00OOCHOBBIBATh PEILCHUE;

peuaTh HeCIOKHBIC 33aa4M [0 MATEMAaTH4YECKON CTaTHCTHKE;,

OBJIaIeTh OCHOBHBIMU METOJIAMHU PEIICHUS CIOXKETHBIX 3a/1au: apu(pMEeTHICCKUA,
anreOpanyeckuii, mepedop BapuaHTOB, TEOMETPUUYECKHMA, TpapUUecKuil, IPUMEHSTH UX B
HOBBIX 110 CPAaBHEHHIO C U3yYCHHBIMU CUTYAI[HSIX.

B noBceqHeBHOM KH3HHA U IPpU U3YYCHUH NPYIUX NPEAMETOB:

BBIICTIATH U PEILECHUM 3a/1a4 XapaKTEPUCTUKHA PACCMAaTPUBACMON B 3aJ]a4€ CUTYALlUH,
OTJIMYHBIE OT PEATbHBIX (T€, OT KOTOPBIX a0CTParupoOBAIUCH), KOHCTPYHPOBATh HOBBIE
CUTYyAlLH C YYETOM dTUX XapaKTEPUCTHUK, B YACTHOCTH, IIPU PELICHUH 3a/1a4 Ha
KOHIICHTpALlUHY, YYUTHIBATh IJIOTHOCTh BEILIECTBA;

pelaTh ¥ KOHCTPYUPOBATh 3a/1a4l HA OCHOBE PACCMOTPEHUS PEANIbHBIX CUTYyalull, B
KOTOPBIX HE TPeOyeTCsl TOUHBIM BEIYMCIUTENILHBINA Pe3yIIbTaT;

peliars 3aa4y Ha IBUKEHUE 110 PEKE, PACCMATPUBAsi Pa3HbIC CUCTEMBI OTCYETA.

CraTucTHKA H Teopus BQPOHTHOCTeﬁ

OnepupoBaTh MOHATUSAMU: CTOIOYATHIE M KPYTOBBIE TUAarpaMMbl, TAOIUIBI JaHHBIX,
cpenHee apupMeTHIecKoe, MeInaHa, HanOoJIbIliee M HANMEHBITICe 3HAUCHHUST BEIOOPKH,
pa3Max BBIOOPKH, AUCTIEPCHS] U CTAaHAAPTHOE OTKIOHEHUE, CIydyaiiHasi U3MEHUYHUBOCTb;
U3BJIEKaTh WH(POPMAIINIO, TIPEACTABICHHYIO B TaOJIHIIAX, HA TUAarpaMMax, rpapuKax;
COCTaBIISITh TaOJIUIIBI, CTPOUTH JUATPaMMbI U TpaUKHU Ha OCHOBE IaHHBIX;
OTIEPHPOBATH MOHATHAMHU: (PaKTOPHAIT YUCIIA, TIEPECTAHOBKH U COYETAHUS, TPEYTOJIbHUK
ITackans;

NPUMEHSTH MTPABHUIIO IPOU3BEACHUS TPHU PEIICHUH KOMOMHATOPHBIX 3a7ay;
OTIEpUPOBATH MOHATUSIMU: CITYYaHBIN OIBIT, CIYyYaiHBINA BBIOOD, UCTIBITAHUE,
AJIEMEHTApHOE CITy4aitHOe COOBITHE (MCXO0/T), KITACCUYECKOE OTPEICIICHIE BEPOATHOCTH
CIIy4aifHOTO COOBITHS, OTIEPAIIH HAJl CITYYalHBIMU COOBITUSMU;

IPEJICTaBISTh HHPOPMALIMIO C TOMOIIBIO KpyroB Dilnepa;

peliaTh 3a7Ja41 Ha BRIYUCIICHNE BEPOSATHOCTH C TIOJICYETOM KOJMYECTBA BAPUAHTOB C
MOMOIIbI0 KOMOMHATOPUKH.

B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

L]

U3BJIEKATh, MHTEPIPETUPOBATH U MIPEOOPa30BHIBATH MHPOPMALIHIO, IPEACTABIEHHYIO B
TabJIMIax, HA IarpaMMax, rpaukax, OTpakarollyto CBOMHCTBA U XapaKTePUCTUKU
peaJIbHBIX MPOLIECCOB U SIBJICHUI;

OTIpeNIeNIATh CTATUCTUUYECKUE XapaKTePUCTUKH BHIOOPOK 1O TabiuIam, JuarpaMmmam,
rpadukam, BHIIOIHATh CPAaBHEHNE B 3aBUCUMOCTH OT II€JIM PELLIEHUs 3a7auu;
OLIEHUBATh BEPOSTHOCTh peabHBIX COOBITUI U SBICHUH.

I'eomerpuueckue Gurypsl

L]

OnepupoBaTh MOHATUSAMH F€OMETPUIECKUX (PUTYD;

U3BJIEKATh, UHTEPIIPETUPOBATH U MPEOOPa30BbIBATH HHPOPMAIUIO O TEOMETPHUUECKUX
¢urypax, npeAcTaBICHHYIO Ha YepTexkKax;

MPUMEHSTh FreoMeTprueckre (hakThl JJIs pelIeHHs 3a1a4, B TOM YHucIe,
IIPEIT0JIaratoINX HECKOJIBKO I11aroB PEIICHNUS;

dbopMynupoBaTh B MPOCTEHININX CITydasix CBOMCTBA U MPU3HAKH QUTYD;

JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHMS;

BJIQ/IETh CTaHJAPTHON KIIacCUPUKauel MIOCKuX GUryp (TpeyroibHUKOB U
YEThIPEXYTOJIbHUKOB).

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeAMETOB:

UCIIOJIb30BaTh CBOMCTBA F€OMETPUUECKUX (DUTYD VIS PELIeHHUs 3aa4 MPaKTHIECKOTo
Xapakrepa M 3a7a4 U3 CMEKHBIX JUCLUIUIMH.

OTHoOLIECHUSA

OnepupoBaTh MOHIATUSMH: PAaBEHCTBO (QUTYp, paBHbIC (PUTYPHI, PABEHCTBO
TPEYTOJIHHUKOB, MAPAILIEITBHOCTh MPSMBIX, TEPIICHIUKYISIPHOCT MPSIMBIX, YTIIBI MEKIY
MIPSIMBIMH, TICPIICHIUKYJISP, HAKJIOHHAS, MPOEKINS, ofo0ue Guryp, mogo0HbIe PUTypHI,
0J0OHBIE TPEYTOJIbHUKH;



* [pUMEHATH TeopeMy Pajeca U TeOpeEMY O IPOIMOPLUHOHAIBHBIX OTPE3KAX MIPU PELIEHUN
3a/1ay;
*  XapakTepH30BATh B3aUMHOE PACIIOIOKEHUE MIPSMOU U OKPYKHOCTH, IBYX OKPY>KHOCTEH.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPeAMETOB:
*  HCHOJIb30BaTh OTHOLLICHHUS JJIsS PELICHUS 3a/1a4, BO3SHUKAIOIINX B PEAIbHOMN )KU3HH.
HN3mepeHusi M BIYHCICHUS
*  OmnepupoBaTh NPEACTABICHUSIMH O JUTHHE, TUTOMIAIH, 00heMe KaK BEIIMYMHAMH.
[Tpumensts Teopemy [Iudaropa, popmynsl miomaau, odbemMa Npu pereHun
MHOTOIIIArOBBIX 33/1a4, B KOTOPHIX HE BCE IaHHBIC MTPEICTABIICHBI SIBHO, & TPEOYIOT
BBIUMCJICHUM, OIepupOBaTh 00Jiee MUPOKUM KOJIMUYECTBOM (POPMYJ IITUHBI, TUIOIIA/IH,
00BeMa, BBIYHUCIISATh XapaKTePUCTUKN KOMOUHAINHN Quryp (OKpyKHOCTEH 1
MHOTOYT'OJIbHUKOB) BBIYUCIIATH PACCTOSTHUS MEKIY (PUTypaMu, IPUMEHSTh
TPUTOHOMETPHUYECKHE (DOPMYIIBI JIJIsl BEIYUCICHUN B 0OJIEE CIIOKHBIX CITyYasiX,
MIPOBOJIUTH BHIYMCIICHHS] HA OCHOBE PAaBHOBEIMKOCTH U PAaBHOCOCTABIIEHHOCTH;
*  MPOBOJUTH MPOCTHIC BEIYUCIICHUS HA OOBEMHBIX TENIAX;
*  (QopmynupoBaTh 337a4M Ha BBIYUCIICHUE JJIUH, IO 1 00bEeMOB U peliaTh uX.
B noBceaHeBHOM KU3HU U NIPU U3YYEHHH APYTUX MPEAMETOB:
*  TIPOBOJUTH BBIYMCIICHUSI HA MECTHOCTH;
*  MPUMEHATH GOPMYJIBI ITPH BBIYUCICHUSX B CMEKHBIX YICOHBIX MTPEIMETaX, B
OKPYKarOIEeH 1EUCTBUTEIBHOCTH.
I'eomeTpuuyeckne MoCTpOCHUs
* H3oOpaxaTs reomeTpudecKkue GUrypsl Mo TEKCTOBOMY U CHMBOJIBHOMY OMUCAHUIO;
*  CBOOOJHO OIEPUPOBATH YEPTEIKHBIMU MHCTPYMEHTAMHU B HECIIOKHBIX CIIydasX,
*  BBINOJHATH IOCTPOCHHUS TPEYTOJIbHUKOB, IPUMEHATH OTAEJIbHbIE METO/Abl TOCTPOEHU
UUPKYJIEM U JIMTHEHKOW W MPOBOJIUTH MPOCTEUIIINE UCCIEAOBAHUS YU CIIA PEIICHUN;
* u300pakaTh THIOBBIE MIOCKHE PUTYPHI U 0OBEMHBIE TENA C TTOMOIIBIO MPOCTEUIITUX
KOMIBIOTEPHBIX HHCTPYMEHTOB.
B noBceaHeBHOM KM3HM U NIPU U3YYEHUH APYTUX NPEAMETOB:
*  BBINOJHATH MPOCTEHINNE MOCTPOCHUSI HA MECTHOCTH, HEOOXOIMMbIE B PEATHHOM JKU3HHU;
*  OIEHUBATh pa3Mephl peabHbIX 00BEKTOB OKPYKAIOIIEro MUPA.
IIpeoOpazoBanus
* OmnepupoBaTh NOHATHEM ABMXEHUS U IPeoOpazoBaHus 0100, BIaIeTh IpUeMaMu
MOCTPOEHUs (PUTYp C UCTIOTH30BAHUEM JIBIIKEHHUM U MpeoOpa3oBaHuil mo1o0us,
IIPUMEHSATH IMOJYYEHHBIE 3HAHUS U ONBIT IIOCTPOCHUHN B CMEXKHBIX IPEIMETaxX U B
pEATbHBIX CUTYalUSIX OKPYKAOIIEr0 MUPA;
* cTpouth (Urypy, noJoOHYIO JaHHOH, MTOIH30BATHCSI CBOMCTBAMU MO00MS AJIst
000CHOBaHUS CBOICTB QUTYD;
* MPUMEHSTH CBOMCTBA ABMKCHUI I TPOBEICHUS MPOCTEUITNX 0OOCHOBAHHI CBOHCTB
duryp.
B noBceaHeBHOM KMU3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:
* TMPUMEHSTH CBOWCTBA ABM)KCHUN U IPUMEHATH M0/1001e JJi1 MOCTPOCHUN U BBIYUCIICHUH.

BekTopbl M KOOPAMHATHI HA IJIOCKOCTH

* OnepupoBaTbh NOHATHUAMHU BEKTOP, CyMMa, Pa3HOCTb BEKTOPOB, IPOU3BEIEHUE BEKTOPA
Ha 4HCIIO, YTOJI MEXKY BEKTOPAMH, CKAISIPHOE ITPOU3BEICHNE BEKTOPOB, KOOPINHATHI HAa
IIJIOCKOCTH, KOOPAMHATBI BEKTOPA;

*  BBINOJIHATH JCHCTBUSI HAJl BEKTOpaMU (CII0’KEHUE, BBIYUTAHUE, YMHOKEHHE Ha YHCJIO0),
BBIYNCIIATH CKAISIPHOE IPOU3BEICHUE, ONIPEACIAT B IPOCTEUINX CIIy4asiX Yrojl MEXIy
BEKTOPAMH, BBIIIOJIHATH PA3JIOKEHUE BEKTOPA HA COCTABIIAIONINE, IPUMEHATH
MOJIyYEeHHBIC 3HAHUS B (PU3HKE, OIB30BAThCs (POPMYIIOI BHIUUCICHUS PACCTOSHUS
MEXy TOYKaMH 10 U3BECTHBIM KOOPJIMHATAM, HCII0JIb30BaTh ypaBHEHUs QUTYp AT
pelIeHus 3a/1a4;

*  IPUMEHATH BEKTOPBI U KOOPAUHATHI U1 PELIEHUs TCOMETPUYECKHX 3a/1a4 Ha
BBIYKCIICHUE JUUINH, YIJIOB.



B noBceHeBHOM KU3HM M TIPH U3YYECHHH APYTUX NPeIMETOB:

UCTIONIb30BATh MMOHATHS BEKTOPOB M KOOPMHAT JUISl PEIICHHS 33/1a4 1O (HU3HKE,
reorpauu U APYruM y4eOHBIM MPEIMETAM.

HUcTopusi MaTeMaTHKHU

XapakTepu30BaTh BKJIA]] BELIAIOIIMXCS MATEMAaTUKOB B PA3BUTHUE MATEMATUKH U UHBIX
HAy4YHBIX o0yacTeit;
MOHUMATh POJIb MaTeMaTUKH B pazsutuu Poccun.

MeTtoabl MATEMATHKU

Hcrnonb3ys n3y4eHHbIE METO/bI, IPOBOJUTH J10KA3ATEILCTBO, BBIITOIHATh
OIIPOBEPIKEHUE;

BBIOMPATh U3yYECHHBIE METOBI M UX KOMOMHAIMH ISl PELICHUSI MAaTEMaTHYECKUX 3a]1ay;
MCII0JIb30BaTh MAaTEMATUYECKUE 3HAHUSA JJIs OIIUCAHUS 3aKOHOMEPHOCTEN B
OKPY’KaIOILEeH IEHCTBUTEIBHOCTU U IIPOU3BEIECHUSAX UCKYCCTBA;

IIPUMEHATH [IPOCTEHIINE IPOrPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPH PELICHUU MaTEMaTUYECKUX 3a1a4.

BbInyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCA B 7-9 Kiaccax JJisl yCIEIIHOT O
NMPOJI0JIZKeHUs1 00pa30BaHMs HA yIIy0JIEHHOM YyPOBHe

JJieMeHTHI TEOPHMH MHOKECTB U MATEMATHY€eCKOMH JIOTHKH

CBO6OI[HO Ol'[E':pI/IpOBaTL5 MOHATUAMU: MHOXKCECTBO, XapaKTCPHUCTHUKU MHOXKECTBA,
9JICMCHT MHOKCCTBA, ITyCTOC, KOHCUHOC 1 OCCKOHEUHOE MHOKECTBO, IIOAMHOXECCTBO,
MMPUHAMIC)KHOCTD, BKIIFOUCHUC, PABCHCTBO MHOXKCECTB, CII0COOBI 3aJaHUC MHOXXCCTBA,
3a1aBaTb MHOKXCCTBA pa3HbIMU CHOCO6aMI/I;

IMMPOBEPATH BBIITOJIHCHUEC XaPAKTCPUCTUUCCKOTO CBOICTBa MHOKECTBA,

CBO60I[HO ONCprupOBaTh NOHATUAMM: BBICKA3bIBAHNUEC, HCTUHHOCTD M JIOXKHOCTDH
BBICKA3bIBAHUS, CJIOKHBIC U ITPOCTHIC BLICKA3bIBAHHUA, OTPUIIAHNEC BBICK&3LIB3HPII>1;
HUCTUHHOCTD U JIO)KHOCTb YTBCPIKACHUA U €0 OTPULIAHMA, OIICpAllu HAJl
BBICKA3bIBAHUAMMU: U, UJIH, HE; YCIIOBHBIC BBICKA3bIBAHUS (I/IMHJ'II/IKaI_[I/II/I);

CTPOUTDH BBICKA3bIBAHUS C MCIIOJIB30BAHNEM 3aKOHOB anre6p1;1 BBICKA3bIBaHHUH.

B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEJIMETOB:

Yucaa

CTPOUTH PACCYKJICHUs HA OCHOBE UCIIOJIb30BAaHNUs ITPABUJI JIOTUKH;
UCIIO0JIb30BaTh MHOXKECTBA, ONEpallMi C MHOXKECTBAMHU, X TpapuuecKoe NpeACcTaBIeHNe
JUTSL OIUCAHUSI pealIbHbIX MTPOLIECCOB U SBJICHUH, MPU PELICHUH 3a/1a4 IPYTUX YUeOHBIX
IIPEIMETOB.

CB00OHO OTIEpUPOBATH MOHATUSIMH: HATYypaIbHOE YHCII0, MHOKECTBO HATYPAThHBIX
YHCeTI, IeTI0€ YHCII0, MHOKECTBO IIENIbIX YUCell, OOBIKHOBEHHAS PO0b, TECATHUHAS
JIpo0b, CMEIIAaHHOE YHCII0, PAIMOHAIBHOE YMCIIO, MHOYKECTBO PAIlMOHATBHBIX YHCEIT,
MPPALMOHATIBHOE YHUCII0, KOPEHb CTEIIEHU N, IEUCTBUTEIBHOE YUCIIO, MHOXKECTBO
JIEHCTBUTEILHBIX YHCETI, TeOMETPpHUECKasi HHTEPIPETAlUsI HATYPAIbHBIX, IIEIIbIX,
palMOHANbHBIX, I€UCTBUTEIBHBIX YHCEIT;

MMOHUMATh U OOBACHSITH Pa3HUILY MKy MO3UITMOHHON U HETIO3UIIMOHHON CUCTEMaMU
3aIIMCH YHCET;

MEePEBOINTH YNCIIA U3 OJHOW CHUCTEMBI 3aIHCH (CUCTEMBI CUHCIICHHUSI) B JIPYTYIO;
JTIOKa3bIBaTh M MCMOJIb30BATh MPU3HAKU JEIUMOCTH Ha 2, 4, 8, 5,3, 6,9, 10, 11 cymmsl u
MIPOM3BEICHUS YMCEN MPU BBHITTOJIHCHUH BBIUMCICHUN U PEIICHUH 3a/1a4;

BBITIOJIHSITH OKPYTJIEHUE PAllMOHANBHBIX U UPPALMOHAIBHBIX YHCEII C 3aJaHHON
TOYHOCTBIO;

5 3IL€CL " Jajee — 3HaTb ONMPEACICHUC TOHATHA, 3HATh U YMETb JOKAa3bIBaTh CBOICTBa (HpI/I3HaKI/I, €CJIM OHHU CCTI))
TMOHATHSA, XapaKTECPHU30BaATh CBA3U C APYTUMU NOHATUAMU, HIPEACTABIIAA OAHO IMOHATHEC KAaK YaCThb LCJIOCTHOT'O
KOMIIJICKCa, UCII0JIB30BATh ITOHATUC U €TO CBOIiCcTBa Ipyu MPOBCACHUU paccymeﬂnﬁ, JA0Ka3aTeJIbCTB, pCIICHUN

3a7a4.



CpaBHUBATh JICHCTBUTEIIbHBIC YHCIIA PA3HBIMH CIIOCO0AMU;

yIOPSI0YUBATh YKCIIa, 3alIMCAHHbIE B BUJIE OOBIKHOBEHHOM U IeCATUYHOMN Ipo0H, YMcIa,
3aMyCcaHHbIe C UCIOJIb30BaHHEM apU()METHUECKOTO KBaIPaTHOTO KOPHS, KOPHEW CTETIeHU
Ooumple 2;

Haxoautb HO/] 1 HOK uucen pazupiMu crioco6amu U MCIOJIB30BaTh UX IIPU PELICHUN
3ajay;

BBITOJIHATH BBIYMCIICHUS U IPEOOpa30BaHMs BEIPAKEHUH, COIEPIKAIINX JICHCTBUTEIbHBIC
Yuciia, B TOM YHCII€ KOPHU HATYypaJIbHBIX CTEHEHEH.

B noBceqHeBHOM KH3HHA U IPpU U3YYCHUH APYIUX NMPEAMETOB:

BBITOJHATH U OOBSCHATH PEe3yIbTaThl CPABHEHHUS PE3YJIbTATOB BHIYMCICHUH MPU
PEILICHUH PAKTUYECKUX 3a/1a4, B TOM YHCJI€ IPUOIMIKEHHBIX BRIUUCICHUM, UCTIONB3YSI
pa3HbIe CIIOCOOBI CPABHEHHIA;

3alUChIBaTh, CPABHUBATH, OKPYIJISITh YUCIIOBBIEC IAHHBIEC PEAJIbHBIX BEJIMYUH C
UCIIOJIb30BAaHUEM Pa3HBIX CUCTEM HU3MEPEHUS;

COCTABJISITh ¥ OLICHUBATh PA3HBIMU CIIOCOOAMU YMCIIOBBIE BHIPAKECHUSI MIPU PEIICHUH
MPAKTUYECKUX 3a7a4 U 33/1a4 U3 APYTUX y4eOHBIX MTPEIMETOB.

ToxknecTBeHHBbIE IPe0OPa30BAHUA

CB0060HO OnepUpPOBATh MOHATUAMH CTEIICHHU C LIETIBIM U JPOOHBIM ITOKa3aTeIeM;
BBITOJIHATH JI0KA3aTEILCTBO CBOMCTB CTENECHHU C LIEIBIMH U APOOHBIMH ITOKA3aTEISIMHU;
OIIEpUPOBATH NOHATUAMU «OJHOWIEH», KMHOTOUJIEH, «MHOTOWIEH C OJHOU
NEPEMEHHOI», «XMHOTOWIEH C HECKOJIBKUMH MTEPEMEHHBIMIY, KO3 (HUITUESHTHI
MHOTI'OYJIEHA, «CTaHJAPTHAs 3allUCh MHOTO4IEHA», CTEIIEHb OJHOYWIEHA U MHOTO4JICHA;
CBOOOJTHO BJIAJIETh MIPHEMaMH IPe0Opa30BaHUS LEIBIX U JPOOHO-pAIMOHATIBHBIX
BBIPXKEHUI;

BBITNOJIHATH Pa3ioK€HNE MHOTOWIEHOB HA MHOXHUTENN Pa3HbIMU CIIOCOOaMHU, C
UCIOJIb30BaHUEM KOMOMHAIMH Pa3InYHbIX IPUEMOB;

UCII0JIb30BaTh TeopeMy Buera u TeopeMy, oopaTHyto TeopeMe Buera, 115 morcka
KOpHEH KBaJpaTHOIO TPEXUWICHA U [l PEIICHU 3a1a4, B TOM YHCIIe 3a/1a4 C
rapaMeTpaMH Ha OCHOBE KBaJPAaTHOI'O TPEXUJICHA;

BBIIIOJIHATH JI€JIEHUE MHOTOWIEHA Ha MHOTOUJIEH C OCTaTKOM;

JIOKa3bIBaTh CBOMCTBA KBAIPAaTHBIX KOPHEN U KOPHEH CTENEHH n;

BBINOJIHATH NPE00pa30BaHMsl BEIPAXKEHUH, COlepKallluX KBaJlpaTHbIe KOPHU, KOPHU
cTeneHu N,

CBOOOJTHO ONEPUPOBATH MOHATHIMHU «TOKIAECTBOY», «TOXKAECTBO HA MHOXKECTBEY,
«TOXJIECTBEHHOE NPeoOpa3oBaHUE»;

Sk = o*
BBINOJIHATH Pa3IMYHbIE MPEOOPa30BAHUs BHIPAKEHHUM, COEPKAIIMX Mo,uynn.( * ) *

B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEJIMETOB:

BBITNOJIHATH Mpeo0pa3oBaHus U JEHCTBUS ¢ OyKBEHHBIMU BBIPAKEHUSIMU, YHUCIOBBIE
KO3(PPHUIIMEHTHI KOTOPBIX 3aMCAaHbl B CTAHAAPTHOM BHJIE;

BBITNOJHATH Mpeo0pa3oBaHusl pallMOHATIBHBIX BRIPAXKEHUN MIPU PEIIEHUH 3a1a4d APYTUX
y4eOHBIX IIPEMETOB;

BBITMOJIHATH MPOBEPKY MPaBA0ONO00Ms GU3MUECKUX U XUMUYECKHUX (POPMYII Ha OCHOBE
CpaBHEHUs Pa3MEPHOCTEN U BaJICHTHOCTEM.

YpaBHeHusI M HEpaBEHCTBA

CB060,Z[HO OICPpHUPOBATH NOHATUAMU: YPABHCHUC, HCPABCHCTBO, PaBHOCHJILHBIC
YpaBHEHHUS U HEPABEHCTBA, ypaBHEHUE, SBIIAIONIEECS CIECICTBUEM JIPYTrOro ypaBHEHHUS,
ypaBHEHHsI, PABHOCUJIbHBIE HA MHOXKECTBE, paBHOCHIIbHBIE TPe0Opa3oBaHus ypaBHEHUH;
pelaTh pa3Hble BUAbl ypaBHEHUIN 1 HEPABEHCTB U UX CHCTEM, B TOM YHCIIE HEKOTOPbIE
ypaBHeHHs 3 U 4 cTeneneil, JpoOHO-pallMoOHAIBHBIC U UPPAllMOHATIBHBIC;

3HaTh TeopeMy BueTa aJisi ypaBHEHUM CTENEHU BBIIIE BTOPOH;

MMOHUMAThb CMBICJI TCOPEM O PABHOCUJIBHBIX U HCPABHOCUJIBHBIX HpeOGpasoBaHme
YpaBHEHUN U yMETh UX JOKa3bIBaTh;



BIIQJIETh Pa3HBIMU METOJIaMU PEIICHUS] YPAaBHEHU I, HEPABEHCTB U UX CUCTEM, YMETh
BbIOMpATh METO/1 PellieHUs] U 00OCHOBBIBaTh CBOM BHIOOD;

MCIIOJIb30BaTh METO]] HHTEPBAJIOB JJIsI PEIICHUS HEPABEHCTB, B TOM YHCIIe APOOHO-
paloHaIbHBIX U BKIIOYAIONIUX B ce0s1 UppaliOHAIbHbIEC BRIPAKCHHUS,

pemiath aredpanveckie ypaBHCHHS U HEPABCHCTBA U UX CUCTEMBI C ITapaMeTpaMu
anredpandeckuM U rpauueckuM MeTo1aMu;

BIIAJICTh Pa3HBIMHU METOJIaMU JIOKa3aTeJIbCTBA HEPABCHCTB;

peliaTh ypaBHEHUS B 1IEJIbIX YHCIIaX;

n300pakaThb MHOKECTBA HA IJIOCKOCTH, 3aJ]aBa€MbI€ YPAaBHEHUSIMU, HEPABEHCTBAMU U UX
CUCTEMaMHU.

B noBceqHeBHOM KH3HHA U IPpU U3YYCHUH APYIUX NPEAMETOB:

COCTABJIATh U PELIATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPU PELLIECHUHU 3a1a4
JpYruX y4eOHBIX MPEMETOB;

BBINOJIHATH OLEHKY IPaBJOII01001s PE3yJIbTaTOB, MOIY4YaeMbIX IIPH PEILICHUH
Pa3IUYHbIX YPAaBHEHUH, HEPABEHCTB U UX CUCTEM IIPU PEIICHUH 3aJa4 JPYTUX y4eOHbIX
[IPEAMETOB;

COCTABJIAITh M PEIIaTh YPABHEHUS U HEPABEHCTBA C IapaMETPaMHU IIPU PEIICHUH 3a1a4
JPYruX y4yeOHBIX MPEAMETOB;

COCTABJISITh YPABHEHUE, HEPABEHCTBO WJI UX CUCTEMY, OIIUCBHIBAIOIINE PEAIBHYIO
CUTYALUIO WU IIPUKIAJHYIO 3a1a4y, UHTEPIIPETUPOBATH IIOJyYCHHBIE PE3YJILTATHI.

DOyHKIUHA

CB00OIHO ONEpPUPOBATH MOHATHIMU: 3aBUCUMOCTD, (DYHKIIMOHATIbHAS 3aBUCUMOCTb,
3aBUCHMas U HE3aBUCHMAs MTIEPEMEHHBIC, (DYHKIINS, CTIOCOOBI 3aaHus PYHKIIHH,
apryMeHT U 3HadeHue (PyHKIHHU, 00IacTh ONpeAeNieHUs] U MHOXKECTBO 3HAUCHUS
byHKIMH, HYH QYHKITUH, TTPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTh (DYHKITHH,
HauOoJIbIlIee U HAMMEHbIIIee 3HAUEHHU s, YeTHOCTH/HEUETHOCTh (DYHKITUH, IEPUOTUIHOCTh
byHKIMH, TpaduK QYHKIIUU, BEPTHKATIbHAS, TOPU3OHTAIbHAS, HAKIIOHHAS ACUMITTOTHI
rpaduk 3aBUCUMOCTH, HE SIBIISTIOIIEHCA QyHKITUEH,

CTpoUTh rpaduku GyHKIIUN: TMHEHHOM, KBaIpaTHUHOMN, IPOOHO-TUHEHHOM, CTETICHHOU
TPU Pa3sHBIX 3HAUCHUAX MIOKA3ATEINS CTENEHH, y —|x|;

WCII0JIb30BaTh NPeoOpazoBanus rpaduka QYHKIMA y = f (x) IS TIOCTPOEHUS IPapuKOB

GyHKIMEA y = af (kx+b)+c;

aHaJM3UPOBaTh CBOICTBA GYHKIMI M BUJ rpadrKa B 3aBUCUMOCTH OT MTapaMeTPOB;
CBO60I[HO ONCpUPOBATH NOHATUAMMU: MMOCICTOBATCIIbHOCTb, OTpaAaHUYCHHAA
MMOoCJICAOBATCIIBHOCTh, MOHOTOHHO BO3pacCTaro1as (y6BIBaIOIJ_Ia$I) IIOCJICOJ0BATCIIbHOCTD,
mpeaci noCjacaoBaTCIIbHOCTH, apI/I(bMeTI/I‘IeCKaSI mporpeccus, recoMETpuIcCKas
MIPOTPECCHsl, XaPaKTEPUCTUIECKOE CBOMCTBO apuPMETUUECKOH (TeOMETPUUECKOHN)
IIPOTPECCUU;

HUCIIOJIB30BAaTh METOJ MaTeMaTHYECKOH HWHAYKIOWU IJId BBIBOJA (I)OpMy'J'I, J0Ka3aTciabCTBA
PaBE€HCTB U HCPABCHCTB, pCHICHUA 3a/ia4 Ha ACJIIMMOCTD,

HCCJIICA0BATh MOCICAOBATCIBHOCTHU, 3aIaHHBIC PCKYPPCHTHO,

pemaTe KOMOMHUPOBAHHbIE 337a4l Ha apU(METHUECKYIO U TEOMETPUUYECKYIO
IIPOTPECCUM.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIAMETOB:

KOHCTPYHPOBATh M UCCIEN0BATh (YHKIINH, COOTBETCTBYIOIINE PEATbHBIM MPOIIeCccaM H
SIBIICHUSIM, HHTEPIIPETUPOBATH MOJIYICHHBIC PE3YJIBTAThl B COOTBETCTBUHU CO CHEITUPUKON
HCCJIETyeMOTO TIPOIlecca UITU SIBJICHHUS,

UCIOJIb30BaTh TpadMKU 3aBUCUMOCTEH JIJIsl KCCIEA0BAaHUS PeabHBIX IPOLIECCOB U
SIBIICHUI;

KOHCTPYHPOBATh U UCCIIeN0BaTh GYHKIMH MPU PELICHUH 3a/1a4 IPYTHX Y4eOHBIX
MIPEIMETOB, UHTEPIPETUPOBATH TOTYyYEHHBIC PE3YIbTAThl B COOTBETCTBUH CO
crienuukoit yueOHOTO MpeaMera.



CraTHCTHKA H TeopHs BEPOSITHOCTEH

CB00OIHO ONIEpPUPOBATH MOHATHAMU: CTOI0YATHIC U KPYTOBbIE TUArpaMMbl, TaOIUIIbI
JAHHBIX, CpeIHee apuMeTHIecKoe, MeInaHa, HauboJIblee 1 HauMEHbIIee 3HAUYCHHS
BBIOOPKH, pa3Max BBIOOPKH, AUCIIEPCHS U CTaHIAPTHOE OTKIOHEHHUE, ClydaiiHas
WU3MEHUYUBOCTb;

BBIOMpATh Harbosee yaoOHbBIH crIoco0 IpeIcTaBlIeHus] HHPOPMAIINH, aICKBATHBIN €€
CBOMCTBaM M IISISIM aHaJIN3a;

BBIUMCIISTH YUCIIOBBIE XapaKTEPUCTUKU BHIOOPKHU;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: (haKTOPHAI YUCIIA, IEPECTAHOBKH, COYCTAHUS U
pasMerienus, TpeyroibHuk Ilackans;

CBOOOJTHO OTIEPHPOBATH MOHATHIMMU: CITy4aiiHBIN OMBIT, CTyYallHbINA BEIOOP, UCIIBITAHHE,
3JIEeMEHTapHOE Clly4aiiHOe COOBITHE (MCXO0[T), KIIACCUYECKOE OINpeiesICHUE BEPOSTHOCTU
CJIy4aifHOTO COOBITHSI, OTIEpalliU HaJl CITyYaiHBIMH COOBITUSIMHU, OCHOBHBIE
KOMOHMHATOPHBIE (POPMYIIBI;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: CITy4aiHBIN OMBIT, CTyYallHBINA BEIOOP, UCIIBITAHHE,
3JIEeMEHTapHOE CIIy4aiiHOe COOBITHE (MCXO/T), KIIACCUYECKOE ONpeeNIeHUE BEPOSATHOCTU
CIIy4alHOTO COOBITHS, OTIEPALIMH HAJl CTyYalHBIMU COOBITUSIMU, OCHOBHBIE
KOMOHHATOPHBIE (POPMYIIBI;

3HATh MPUMEPHI CITyJaHBIX BEJTMYUH, U BBIYUCIIATH UX CTATHCTHYECKUE
XapaKTePUCTUKU;

UCTIOJIB30BaTh (POPMYIIBI KOMOMHATOPUKH TPH PEIICHNH KOMOMHATOPHBIX 3a7ay;
peliaTh 3a7a41 Ha BRIYUCIICHNE BEPOSATHOCTH B TOM YHUCIIE C UCIOIb30BAaHUEM (POPMYII.

B noBceaqHeBHOM KH3HHU U IPpUA U3YYCHUH APYIrUX NPEAMETOB:

IPEACTaBIATh HH(POPMALIMIO O pealIbHBIX MIPOLEccax U SBJICHUSAX CIOCOOOM, aleKBaTHBIM
€€ CBOICTBaM M LI UCCIIEI0BaHMS;

aHaAJM3UPOBATh U CPAaBHUBATh CTATUCTHUYECKUE XapaKTEPUCTUKU BBIOOPOK, OTYYEHHBIX
B IIPOLIECCE PEIICHUS TPUKIIAIHON 3a/1a4u, U3yUEHHS PEabHOIO SBJICHUS, PEIICHUs
3a[auu U3 APYrux y4eOHBIX MPEIMETOB;

OLICHUBATh BEPOSITHOCTh PEAJIbHBIX COOBITHI U SBJIECHUI B pa3IUYHbBIX CUTYaLUsX.

TexcroBbI€E 3aH0a4N

PemaTs npocThlie U CI0XKHBIE 3a/1a4M, a TAKXKE 3a/1a4M MOBBIIIEHHON TPYJHOCTU U
BBIIETIATh UX MAaTEMATHYECKYIO OCHOBY;

pacno3HaBaTh pa3HbIE BUIbI M TUIIBI 3a/1a4;

MCIIOJIb30BAaTh Pa3HbIE KPATKUE 3aIIMCH KaK MOJIEIH TEKCTOB CJIOKHBIX 3a]a4 U 33]1a4
MOBBILICHHON CJI0KHOCTH JIJIs1 IOCTPOEHUS IOUCKOBOM CXEMBI U pellieHus 3a1ad,
BBIOMPATh ONTHUMAJIBHYIO JJIS1 pACCMaTPUBAEMOM B 3ajlaue CUTYaIlUl MOJIEb TEKCTa
3ajjauy;

pa3ianyaTh MOJIENb TEKCTAa U MOJIENb PEIICHNUS 33/1a4H, KOHCTPYHMPOBATh K OJTHON MoAenn
pellIeHus CI0XKHBIX 33/1a4 pa3Hble MOJIENIN TEKCTa 3aJauu;

3HATh U MPUMEHATH TPH crioco0a MoUCKa pelieHus 3a1a4 (0T TpeOOBaHMs K YCIOBHIO U
OT yCJIOBUS K TpeOOBaHHIO, KOMOMHUPOBAHHBIH);

MOJICIUPOBATh PACCYKJICHHS MTPU MOUCKE PEIISHHUS 33/1a4 ¢ TOMOIIBIO Tpad-CXeMBbI;
BBIJIETISITH 3TAIlbl PEIICHUS 3a/Ia4M U COJIepKaHne KaXA0ro ITara;

yYMETh BBIOMpATh ONTUMAIbHBII METO/] peIIeHHs 3a/1a41 U OCO3HAaBaTh BEIOOP METO/1,
paccMaTpuBaTh pa3InYHbIE METObI, HAXOAUTH Pa3HbIE PELIEHUs 3aJauu, €Clin
BO3MOKHO;

aHAJIM3UPOBATH 3aTPYAHEHUS [IPU PEIICHUH 3a]1a4;

BBITOJIHATH Pa3IMyHbIe PEOOPa30BaHMsI TPEIOKEHHON 3a7jaui, KOHCTPYHPOBATh
HOBBIE 33J1a4X U3 JaHHOMW, B TOM 4YHCIIe OOpaTHBHIE;

MHTEPIPETUPOBATH BHIYMCIUTEIBHBIE PE3YJIbTATHI B 33/1a4€, UCCIIEN0BATh MOJIYyYEHHOE
pelLIeHHe 3aau;

M3MEHATH YCIIOBHE 3a/1a4 (KOJIMYECTBEHHBIE UM KaUECTBEHHBIE JaHHBIE), UCCIIE10BATh
U3MEHEHHOE ITPe0Opa30BaHHOE;



*  AHAJM3MPOBATh BCEBO3MOKHBIE CUTYAllMU B3aUMHOTO PACIIOJIOKEHHS IBYX OOBEKTOB U
U3MEHEHHE UX XapaKTePUCTUK IPU COBMECTHOM JIBUKEHUU (CKOPOCTb, BpeMH,
paccTosiHue) MU PEIICHUH 33J1a4 Ha JBM)KEHUE IBYX 0OBEKTOB KaK B OJHOM, TaK U B
IPOTUBOIOJIOKHBIX HaPaBJIEHUSAX, KOHCTPYHPOBATh HOBBIE CUTYAI[MM HA OCHOBE
W3MEHEHHUs YCIOBUM 3a/1auMl pU ABMXKEHUU 110 PEKE;

*  HCCIIeIoBaTh BCEBO3MOKHBIE CUTYALlUH TIPU PEIICHUH 3a/1a4 Ha JIBUXKEHHUE 110 PEKe,
paccMaTpuBaTh pa3HbIE CUCTEMbI OTCUETA;

* pewarb pa3sHOOOPA3HbIE 3a/1a41 «HA YaCTH»;

* pemarb U 00OCHOBBIBATh CBOE PELICHHE 3aj1ay (BBLACIATh MATEMAaTHIECKYIO0 OCHOBY) Ha
HaXO0’KJICHUE YaCTH YKCiIa U YUCIIA [0 €ro YaCTH Ha OCHOBE KOHKPETHOI'O CMbICIIA Ipo0H;

*  OOBSICHATH UIECHTUYHOCTD 33]1a4 Pa3HbIX TUIIOB, CBA3BIBAIOIINX TPU BEIUYMHBI (HA
paboTy, Ha MOKYIKH, Ha IBUKEHUE), BBIJICJIATh 3TU BEJIMYMHBI U OTHOLICHUS MEXTY
HUMHU, IPUMEHATH X IIPU PELIEHUU 33]a4, KOHCTPYUPOBaTh COOCTBEHHBIE 3a/1a4
yKa3aHHbBIX THIIOB;

*  BJIQJICTh OCHOBHBIMU METOJIaMH PEIICHU 3a/1a4 Ha CMECH, CILJIaBbl, KOHLIEHTPALUH,
UCIIOJIb30BaTh UX B HOBBIX CUTYAIUSIX IO OTHOLLICHHIO K H3YYEHHBIM B IpOLIECCE
00y4eHUs;

* pelarhb 33Ja4d Ha IPOLEHTHI, B TOM YHUCIIE, CJIOXKHBIE MPOLIEHTH C 000CHOBaHHEM,
WCIIOJIb3YsI pa3HBIEC CIIOCOOBI;

*  pelarhb JOrMYECKHE 33[aul pa3HbIMU CIIOCO0aMH, B TOM YHUCIIE, C IBYMs OJIOKaMHU U C
Tpemst 0J0KaMH JaHHBIX C TOMOLIBIO TAaOJIUIL;

*  pelarhb 33Ja4u 0 KOMOMHATOPUKE M TEOPUH BEPOATHOCTEH HAa OCHOBE UCIIOJIb30BAHUS
M3YYEHHBIX METOJIOB U1 0OOCHOBBIBAThH PELLIECHUE;

* pelaTh HECJIOKHbIE 33/1a4M 110 MaTEMAaTUYECKOM CTaTHUCTUKE;

*  OBJAJIETh OCHOBHBIMHM METO/IaMHU PELLIEHUS CIOKETHBIX 3a]1a4: apu(METHUECKHH,
anreOpanyeckuii, nepedop BapuaHTOB, TEOMETPUUYECKHM, TpaduuecKuil, TpUMEHSITh UX B
HOBBIX 110 CPAaBHEHUIO C U3YUEHHBIMU CUTYaIUX.

B noBcerHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEJIMETOB:

* KOHCTPYMPOBATbh HOBBIE /I JAHHOW 3aJ]aui 3aJIa4Hble CUTYAI[H C YUE€TOM peasbHbIX
XapaKTEpUCTHK, B YACTHOCTH, MIPU PELIEHUH 3a1a4 HA KOHLIEHTPALUN, YUYUTHIBAaTh
IUIOTHOCTh BEUIECTBA; pellaTh U KOHCTPYMPOBATh 3aJaul Ha OCHOBE PACCMOTPEHUS
peabHBIX CUTYAIMi, B KOTOPBIX HE TpeOyeTcs TOUHBIN BIYMCIUTEIbHBIN pe3yibTar;

* pemiaTth 3aJla4M Ha ABM)KEHUE IO pEKe, paccMaTpUBasl pa3Hble CUCTEMBI OTCUETA;

*  KOHCTPYUPOBATb 3aJlauHble CUTYaIlMH, IPUOIMKEHHBIE K pealbHOM JIeHICTBUTEIBHOCTH.

I'eomeTpuueckune purypsi

*  CB0O0OOIHO ONEPUPOBATH TEOMETPUUECKUMH MOHATHIMHU IIPU PEIICHUH 3a/1a4 U
IIPOBEJICHUN MaTEMaTHUYECKUX PACCYKICHUM;

*  CaMOCTOATENIbHO (POPMYITUPOBATH ONPEAEICHUS T€OMETPUUYECKUX (DUTYP, BHIABUTATh
TUIOTE3bl O HOBBIX CBOWCTBAX M MPH3HAKAX T€OMETPUUYECKUX (PUTyp U 0O0CHOBBIBATH
WX OIIPOBEPraTh UX, 0000IIaTh UM KOHKPETU3UPOBAThH PE3yJIbTaThl Ha HOBBIE KJIACChHI
¢buryp, IpoBOAUTH B HECIOXKHBIX ClTydasix Kiaccuuxaiuio Guryp no pa3audHbiM
OCHOBaHUSIM;

* HccrelnoBaTh YEPTEKH, BKIIOUasi KOMOUHAUU GUTyYp, U3BIIEKATh, HHTEPIIPETUPOBATH U
npeoOpa3oBbIBaTh HH(POPMALIKIO, IPEACTABICHHYIO Ha YepTexkax;

*  pemiaTth 3aJla4d FEOMETPUUECKOI0 COJIEpKaHus, B TOM YHCIIE B CUTyalUsX, KOT/1a
QITOPUTM PELICHHUs He CIEeAyeT SIBHO M3 YCIOBUS, BHITIOIHATH HEOOXOIUMBIE JUIS
pelleHus 3aJa4i JOTIOJHUTEIbHbIE TOCTPOCHHUS, UCCIEA0BATh BOZMOKHOCTh
IpUMEHEHUS TeopeM U (popMyIT 7S pelIeHus 3a/1a4;

*  (opMyIMpPOBATh U 10KA3bIBATH T€OMETPUUECKUE YTBEPIKACHMSL.

B noBceHeBHO KU3HM M TIPM U3YYEeHHH APYTUX NMPeIMeTOB:
*  COCTaBJIATH C UCTIOJIB30BAHUEM CBOWCTB T€OMETPUUECKUX (PUTYp MaTeMaTHIECKHE
MOJIEJH JIIsl pelIeHUs 3a/1a4 MPAKTUYECKOro XapakTepa U 3a7a4d U3 CMEXHbIX
JUCLHUILINH, UCCIIEI0OBATh MOTYYEHHBIE MOJIEIN U UHTEPIIPETUPOBATH PE3yJIbTaT.



OTHoIeHHNs

* Brnaners noHATHEM OTHOLIEHHUS KaK METAIIPEIMETHBIM;

*  cBOOOJHO OMEPUPOBATH MOHATHAMH: PABEHCTBO (DUTYp, paBHBIE (DUTYPHI, PABEHCTBO
TPEYroJbHUKOB, NAapaJIEIbHOCTh MPSAMBIX, IEPIEHAUKYISIPHOCTD NMPSMBIX, YIIIBI MEXKIY
NPSAMBIMHU, TIEPICHIUKYIISP, HAKIOHHAS, IPOEKINs, Togooue Guryp, mogodHsie Gurypsl,
10J00HBIE TPEYT OJIbHUKH;

*  HCHOJb30BATh CBOMCTBA MOI00MS M paBEeHCTBA (QUTYp MPH PEIICHUH 3a/1a4.

B noBceHeBHOI KM3HHM M IPU U3YYEHHH JPYTHX PEAMETOB:

*  HUCHOJb30BATH OTHOLICHHUS JJISl IOCTPOCHUS M UCCIICAOBAHMS MaTEMAaTHIECKUX MOJETICH

00BEKTOB PEaNbHOM KU3HHU.
H3mepennsi 1 BbIYHCIEHUSA

* CB00OAHO ONEpUPOBATh MOHATUAMH JJIMHA, IUIOLIA](b, 00bEM, BEJIMUMHA yIila KaKk
BEJIMYMHAMU, HCIIOJIB30BATh PABHOBEIIMKOCTD U PABHOCOCTABICHHOCTD IIPU PELICHUU
3ajlay Ha BBIYUCIIEHUE, CAMOCTOSATENILHO MOJy4YaTh U UCIOJIb30BaTh (POPMYIIbI 115
BBIUMCJICHHH IIJIOMAICH U 00beMOB (puryp, CBOOOHO ONEPUPOBATH IMUPOKHM HaOOpOM
(dbopMyI1 Ha BBIYMCIICHHE TIPU PEIICHUH CIO0XKHBIX 33Jja4, B TOM YMCJIe U 3a7a4 Ha
BBIYHUCIICHHE B KOMOWHAIMAX OKPYKHOCTH U TPEYTOJIbHHUKA, OKPYKHOCTH U
YeThIPEXyroJbHUKA, a TAKKE C IPUMEHEHNEM TPUTOHOMETPHUU;

*  CaMOCTOATENIBHO (POPMYITUPOBATH TUIIOTE3BI U MPOBEPSITH UX JOCTOBEPHOCTD.

B noBcegHeBHOI :KM3HM M IPU U3YYeHHH APYIHX NPEAMETOB:

*  cBOOOIHO OTMEpHPOBATH (OPMYITAMHU IPU PELICHNH 33/1a4 B JPYTUX YU4EOHBIX IpeaMeTax

U TIpY NIPOBEJICHUN HEOOXOMMBIX BBIUMCIICHUH B peabHOMN KU3HU.
I'eoMeTpuyecKkHe MOCTPOEHUS
*  OmnepupoBaTb OHATHEM HaOOpa JIEMEHTOB, ONPEIEIAIONINX T€OMETPUIECKYI0 QUTYpY,
*  BJIaJeThb HAOOPOM METO/I0B IOCTPOECHUMN IIUPKYJIEM U JTMHENKOI;
*  IPOBOJUTH aHAJIN3 U PEAN30BBIBATH 3TAIbl PELICHHUS 337a4 Ha IOCTPOCHHUE.
B noBceaHeBHOIi ;KM3HU M PU U3YYeHHUH IPYTUX NMPEAMETOB:

*  BBINOJIHATH IOCTPOCHUS HA MECTHOCTH;

*  OIIGHWBATh pa3Mepbl peabHBIX 00BEKTOB OKPYKAIOIIETO MHUPA.
IIpeoOpa3oBanus

*  OmnepupoBaTh IBMKCHUSMH U TPE0OPa30BaHUIMH KaK METalpeAMETHBIMU TIOHSATHSIMU;

*  ONepHpOBATh NOHATHEM ABIMKEHHS U IpeoOpa30BaHus MoA00Us A1 000CHOBAaHUH,
CBOOOJTHO BJIAJIETh MPHEMaMH ITOCTPOSHUS (PUTYP C IOMOIIBIO ABIKEHHIA U
npeoOpa3oBaHus MOA0OUS, a TaKKe KOMOMHAIIUSAMU JBU)KEHU, IBIOKEHUH 1
npeoOpa3oBaHMIA;

*  HCHOJb30BATh CBOMCTBA JBM)KEHUH U IpeoOpa3oBaHuil sl MpOBeAeHUSI 0OOCHOBAHUS U
JI0Ka3aTeIbCTBA YTBEPKJACHUH B TEOMETPUH | IPYTUX YUEOHBIX NpeaMeTax;

*  MOJIb30BaThCs CBOWCTBAMHM JBM)KEHUI U IpeoOpa30BaHUil IPH peLIeHUH 33/1a4.

B noBceaHeBHOI1 ;KM3HU ¥ PU U3YYEeHHH IPYTUX NMPEAMETOB:
* PUMEHSTH CBOIMCTBA ABMXKEHHUI U MPUMEHATH MOA0OME AJIsi TOCTPOCHUH U BHIUMCIICHUH.
BeKkTopbl M KOOPAMHATHI HA MJIOCKOCTH

*  CB0O0OOAHO ONEPUPOBATH MOHATUAMHU BEKTOP, CyMMa, pa3HOCTh BEKTOPOB, IIPOU3BEICHHUE
BEKTOpa Ha YHCII0, CKAJSIPHOE MTPOU3BEICHNE BEKTOPOB, KOOPIMHATHI HA TUNIOCKOCTH,
KOOP/AMHATHI BEKTOPA;

*  BJAJIETh BEKTOPHBIM U KOOPIUHATHBIM METOZOM Ha TUIOCKOCTH ISl pEIICHHsI 3a/1a9 Ha
BBIYUCIICHHE U JI0KA3aTeNIbCTBA,

*  BBINOJHATH C IOMOIIBI0 BEKTOPOB U KOOPJIMHAT JIOKA3aTEIbCTBO U3BECTHBIX EMY
reoMeTpruuecKkux (pakToB (CBOWMCTBA CPEIHUX JIMHUN, TEOPEM O 3aMeyaTeIbHBIX TOUKaX U
T.I1.) ¥ IOJy4aTh HOBBIC CBOMCTBA U3BECTHBIX (DUTYP;

*  HUCHOJb30BATh YPaBHEHUS QUTYp ISl pEIICHUs 3a/1a4 U CAMOCTOSTEIILHO COCTABIISATh
YPaBHEHMSI OTIEJIbHBIX IIIOCKUX (QUTYp.

B noBceaHeBHOI ;KM3HM M PU U3YYeHHH JPYIUX NPeAMETOB:

*  HCHOJb30BATh MOHATHS BEKTOPOB U KOOPAUHAT Ul PELICHUs 3a1ad 10 QU3MKe,

reorpauu U APYruM y4eOHBIM MPEIMETAM.



HcTopust MaTeMaTUKHU
* JloHumaTh MaTeMaTUKy Kak CTpOro OpraHM30BaHHYIO CUCTEMY Hay4YHBIX 3HAHUMH, B
YaCTHOCTHU BJIAACTh MMPEACTABIICHUAMUA 00 aKCHOMAaTHYECKOM IMOCTPOCHUHU I'COMCTPUHU U
IIEPBUYHBIMU NIPEACTABICHUSAMU O HECBKIINIOBBIX TEOMETPHSX;
® paccMaTpruBaTh MaTEMATUKY B KOHTCKCTC UCTOPUHU PA3BUTUA NUBUIIN3allUU U UCTOPUHU
pa3BUTHA HAyKH, IOHMMATh POJIb MATEMATUKU B pa3BuTun Poccuu.
Meroasl MaTeMaTHKH
* Brnaners 3HaHUAMU O PA3IUYHBIX METOJIaX OOOCHOBAHMS U OIIPOBEPIKEHUS
MaTEMATUYCCKUX yTBep)KI[eHI/Iﬁ N CaMOCTOATCIIbHO ITPUMCHATDH UX;
*  BJIAJICTh HABBIKAMHU aHAJIN3a YCJIOBUA 33aJ1a4M U ONPEACICHUS OIXOJAIINX IS PELICHUS
3ala4 U3Y4YCHHBIX MCTOOOB UJIN UX KOM6HHaHHﬁ;
*  XapaKTEpU30BaTh IIPOU3BEIEHUSA UCKYCCTBA C yUETOM MaTEMaTHYECKUX
3aKOHOMEPHOCTEN B IIPUPOJE, UCIIOJIB30BaTh MATEMAaTHIECKUE 3aKOHOMEPHOCTH B
CaMOCTOSITEIbBHOM TBOPUYECTBE.

I11. Conep:xanue Kypca MaTeMaTHKH

Copep:xanue MaTeMaTH4eCKOro oOpa3oBaHus B OCHOBHOM I1KoJe (hOpMUPYETCS Ha OCHOBE
dyHIaMEHTATFHOTO SApa MIKOJIBHOTO MaTEMaTHIECKOTO 00pa3oBanus. B mporpamme oHO mipe-
CTaBJICHO B BUJIE COBOKYITHOCTH COJEPKATEIbHBIX Pa3esioB, KOHKPETUIUPYIOIIUX
COOTBETCTBYIOIIHME OJIOKH (PyHAAMEHTAILHOTO SiApa MPUMEHUTEFHO K OCHOBHOH IIIKOJIE.
[IporpamMma pernameHTUpYyeT 00bEM MaTepHualia, 00s3aTeIbHOTO ISl U3yYSHHs] B OCHOBHOM
LIKOJIE, a TAK)KE JAeT IPUMEPHOE €ro paclpeneaeHue Mexay S—o6 u 7—9 kiaccamu.

ConeprkaHre MaTeMaTHYECKOr0 00pa30BaHUsl B OCHOBHOI LIIKOJIE BKJIIOUAET CIIEYIOIIHe
paznensl: apudmerrka, anredpa, GyHKIMH, BEPOSITHOCTh M CTaTUCTHKA, reomeTpusi. Hapsany ¢
STUM B HETO BKJIFOUEHBI JIBA JOTIOJHUTEIBHBIX pa3jieia: JOTMKa U MHOXKECTBA, MaTEMaTHKa B
HCTOPUYECKOM Pa3BUTHUH, YTO CBA3AHO C peann3anueil nenei o0enHTeNIeKTyalIbHOTO U 00111e-
KYJIbTYPHOTO pa3BuTHs ydamuxcs. CoaepkaHue KaXI0ro U3 3TUX Pa3/ieloB pa3BOPAuYNUBAETCS B
COJIEpKaTEIbHO-METOUUECKYIO JTMHUIO, IPOHU3BIBAIOILYIO BCE OCHOBHBIE Pa3/ielibl COACPKAHUS
MaTeMaTHYeCcKOro o0pa3oBaHus Ha JAHHOM CTYNEHH 00yueHHs..

Conepsxanue pasnena «ApudmeTrkay CyKuT 6a30¥ 1715 JaTbHEHIIIET0 N3YYCHHS yUalIIMUCS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO UX JIOTMYECKOTO MBIIIJIEHUS, (POPMUPOBAHUIO YMEHUS
MI0JIb30BaThCS AITOPUTMAMHU, a TAKKe MPUOOPETEHHIO MPAKTUYECKUX HaBBIKOB, HEOOXOAUMBIX B
IIOBCEIHEBHOM JKM3HU. Pa3BUTHE MOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C
palMOHATILHBIMU U UpPaIlMOHATIbHBIMU YHCIaMH, ((OPMHUPOBAHUEM NTEPBUUYHBIX MTPEACTABICHUN
0 JIECTBUTENILHOM UHcIie. 3aBeplIeHHe YUCIOBOM IMHUY (CHCTEMaTH3alUs CBECHUM O
JeMCTBUTENBHBIX YUCIIAX, O KOMIUIEKCHBIX YHCIIax), TaK jk€ Kak U 00Jiee CI0KHbBIE BOIPOCHI
apudmertuxu (aaroput™m EBkiuaa, ocHoBHas Teopema apupMETHKHN ), OTHECEHO K CTYMEHU
o01miero cpeaHero (MOJIHOT0) 00pa3oBaHUsI.

Coneprxanne pasnena «Anredpa» HampaBIeHO Ha POPMUPOBAHUE Y YHAIIUXCS
MaTeMaTUYeCKOro amnmapara JJisi pelIeHus 3a/1a4 U3 Pa3HbIX pa3/iesIoB MAaTEMATUKH, CMEKHBIX
MIPEIMETOB, OKPYXKAIOLIEH peanbHOCTH. S3bIK areOphl MOAYEPKUBACT 3HAUEHHUE MaTEeMaTHUKU
KaK SI3bIKa /17151 IOCTPOEHUSI MaTEMATUYECKUX MOJEIIEN IIPOLIECCOB U SIBJIEHUM pealbHOIO MUpA.
B 3anaun nzyuyenus anreOpbl BXOJAT TaKKe pa3BUTHE AITOPUTMHUYECKOTO MBIIIICHHUS,
HEO0OXO0IUMOT0, B YACTHOCTH, JUISI YCBOCHUS Kypca HH(DOPMATUKH, OBJIaICHUS HABBIKAMH
JNEeNYKTUBHBIX paccyxaeHui. [IpeobpazoBanne CUMBOJIBHBIX (OPM BHOCUT CHEIUPUUECKHIA
BKJIa/l B Pa3BUTHE BOOOPaKEHUS YUAIMXCsl, UX CIOCOOHOCTEH K MaTeMaTu4eCKOMY TBOPYECTBY.
B ocHOBHOM 1IKOJIE MaTepuall TPYNIUPYETCS BOKPYT PallMOHAIbHBIX BHIPAKEHUM, 2 BOIIPOCHI,
CBSI3aHHBIE C UPPALMOHAIBHBIMH BBIPAKEHUSMHU, C TPUTOHOMETPUICCKIUMHE (DYHKIHSIMH U
npeoOpa3oBaHUAMHU, BXOJAT B COAEpKaHUe Kypca MaTeMaTUKH Ha CTapuieil CTyneHr 00y4eHUs B
LIKOJIE.

Copepxanue pazaena «DyHKIIUN» HAEJICHO HA MOJyY€HHE MIKOJbHUKAMU KOHKPETHBIX
3HaHWI 0 PYHKIMH KaK BaKHEUIIEH MaTeMaTUIeCKOW MOJICTH JIJIsl ONMCAHUS M HCCIICIOBAHUS
pa3zHo00pa3HbIX MpoIecCcoB. V3yueHue 3Toro Mmarepuana cnocoOCTBYET pa3BUTHIO Y yUaIIUXCs



YMEHUS UCTI0Ib30BATh PA3IMYHBIC SA3bIKM MATEMATUKH (CIOBECHBIN, CUMBOJIMYECKHH,
rpaguvecKuii), BHOCUT BKJIaJ B (GOPMUPOBAHKE MPEACTABICHUN O POJIM MATEMATHKH B PA3BUTHH
LIMBWIA3AIUU U KYJIbTYPBI.

Paznen «BeposSsTHOCTh M CTaTHCTHKA» — 00s3aTEIbHBIM KOMIIOHEHT IIKOJIBLHOTO 00pa30BaHusI,
YCHJIMBAIOIIUH €0 MPUKIAAHOE U MPAKTUICCKOE 3HAUCHUE. DTOT MaTepua HEOOXOIUM TIPEK e
Bcero N1t GOPMHUPOBAHKS Y yUaIUXCsl (QYHKIIMOHAILHON TPaMOTHOCTH — YMEHHUI
BOCTIPUHUMATH ¥ KPUTUYECCKU aHAITM3UPOBATh HH(DOPMAIIHIO, IPEICTABICHHYIO B PA3IMYHBIX
dbopmax, MOHUMATh BEPOSITHOCTHBIA XapaKTEP MHOTHX peajbHbIX 3aBUCUMOCTEH, IPOBOIUTH
MPOCTEHIIE BEPOATHOCTHBIE pacdeThl. M3ydeHne 0CHOB KOMOMHATOPUKHY TIO3BOJIUT yIaIIUMCS
paccMaTpuBaTh CIy4yau, OCYIIECTBIIATh epedOp U MOICUET YKCIIa BAPHAHTOB, B TOM YHCIIC B
MPOCTEUIINX MPUKIAJHBIX 3a7a4ax.

[Ipu U3ydeHUU CTATUCTUKHA U BEPOSITHOCTH PACIIUPSIOTCS MPEICTABICHUS O COBPEMEHHOM
KapTUHE MHUPA ¥ METOJ/IaX €ro UCCIIeN0BaHus, POPMUPYETCS IOHUMAHUE POJIA CTATHCTUKH KaK
HMCTOYHHMKA COIMAIPHO 3HAUMMOW MH(OPMAIIUH, ¥ 3aKJIaJIBIBAIOTCSI OCHOBBI BEPOSTHOCTHOTO
MBIIICHUS.

Henp conepxanus pazaena «['eoMeTpus — pa3BUTh y y4aIUXCsl IPOCTPAHCTBEHHOE
BOOOpaXE€HUE U JIOTUYECKOE MBIIUICHUE MyTeM CUCTEMAaTUUYE€CKOTO U3yUYEeHHs CBOMCTB
reoMeTpuuecKux (GUryp Ha INIOCKOCTH U B IPOCTPAHCTBE U MIPUMEHEHHUS ITHX CBOMCTB MPHU
pelIeHuN 3a/1a4 BEIUUCIUTEILHOTO M KOHCTPYKTUBHOTO XapakTepa. CyliecTBeHHas poJib pU
3TOM OTBOJUTCS Pa3BUTHIO FEOMETPUUYECKON MHTyUIMU. CoueTaHue HarJssJHOCTH CO
CTPOTOCTBIO SIBJIAETCSI HEOTHEMIIEMOM YaCThIO T€OMETPUYECKUX 3HAHUM. Marepuan,
OoTHOCsIHICS K 0J10kaMm «KoopauHate» 1 «BEeKTOpBI», B 3HAYMTEILHOM CTETICHH HECET B ce0e
MEXITPEIMETHBIC 3HAHUS, KOTOPhIE HAXOAT MPUMEHEHUE KaK B PA3IMYHBIX MATEMAaTHUYECKUX
JTUACIUIUIMHAX, TAK U B CMEKHBIX ITpeaMETax.

OcobenHocThI0 pazaena «JIoruka 1 MHOKECTBa» ABIISETCS TO, YTO MPECTABICHHBIN B HEM
MaTepUall MPEUMYILIECTBEHHO U3Y4aeTCs U UCIIOJIb3YETCS, PACIIPEIEIIEHHO — B XOJ€
pacCMOTpPEHUS PA3TMYHBIX BOMPOCOB Kypca. COOTBETCTBYIOIINM MaTepral HalleJeH Ha
MaTeMaTHYECKOE Pa3BUTHE ydaluxcs, GOpMUPOBAHNE Y HUX YMEHHUS TOYHO, CKAaTO U SICHO
M3JIaraTh MBICIIA B YCTHOW U IUCBMEHHOW peYH.

Paznen «MaTtematuka B HICTOPUYECKOM PA3BUTHMY MpeAHa3HAUYEH sl JOPMHUPOBAHUS
MIPEICTABJICHUI O MaTeMaTHUKE KaK YaCTH YEeJIOBEUECKOU KYJIbTYPHI, Il 0OIIET0 pa3BUTHUS
IIKOJILHUKOB, JJIsl CO3/IaHUS KYIbTYPHO-UCTOPHUECKOH cpefbl o0yueHus. Ha Hero He
BBIJICIISIETCS CIEHUAIBHBIX YPOKOB, YCBOCHHE €TI0 HE KOHTPOJIUPYETCSI, HO COJAEPHKAHUE ITOTO
paszena OpraHMyHO MPUCYTCTBYET B yUeOHOM IMPOIIECCE KaK CBOETO po/ia TyMaHUTApHBIN (oH
MIPU PaCCMOTPEHUU TTPOOIEMATHKU OCHOBHOTO COJIEPKaHUSI MAaTEMAaTHUYECKOT0 00pa3oBaHus.

B ocHOBe conepkanus 00y4eHHUS MaTEMATHKE JIGKUT OBIA/ICHUE YYAIIUMHUCS CIETIYIOIIUMHU
BH/IaMU KOMIIETEHIINI: MPeAMeTHOH, KOMMYHUKATUBHOM, OPraHU3allMOHHOI U
001IeKYJBTYPHOM. B COOTBETCTBUM C 3TUMH BUAAMH KOMIIETEHIIUNA HAMU BBIJICICHBI IJIABHBIC
COJIepXKaTeIbHO-1IeTIEBbIC HATIPABJICHUS (JIMHUH) PA3BUTHS yUAIINXCS CPEJCTBAMU MpeaMETa
«MaremaTHukay.

IIpenmernas komnereHuus. [loa npeaMeTHON KOMIIETEHIIMEW TOHUMAETCS
OCBEIOMJIEHHOCTh HIKOJIbHUKOB O CUCTEME OCHOBHBIX MAaTEMaTHYECKUX MPECTABICHUN U
OBJIQJICHHE UMH HEOOXOIMMBIMHU MIPEAMETHBIMA YMEHUSIMH. DOpMUPYIOTCS ClIeTYIOITNE
o0pa3yromue 3Ty KOMIETEHITHIO IPECTABICHUS: O MATEMaTHIECKOM SI3bIKE KaK CPEJICTBE
BBIPAKEHUSI MATEMaTHYECKUX 3aKOHOB, 3aKOHOMEPHOCTEH U T.J.; O MATEMAaTHYECKOM
MO/IIMPOBAHUHU KaK OJTHOM U3 BaXXHBIX METOJ/IOB MTO3HAHMS MUpPA. DOPMUPYIOTCA CIAEAYIOIINE
00pa3yromue 3Ty KOMIETEHIINI0 YMEHHUSI: CO31aBaTh MPOCTEUIIINE MaTEMAaTUIECKHE MOJIEIH,
paboTaTh ¢ HUMU ¥ HHTEPIPETUPOBATH MOTyUYEeHHBIC PE3yIbTAThl; IPUOOpPETATh U
CHCTEMaTHU3UPOBATh 3HAHUS O CIIOCO0aX peIIeHUs] MaTEMAaTHYECKUX 3a/1a4, a TAKKE IPUMEHSTh
9T 3HAHUS U YMEHUS JUIsl pELICHUs MHOTUX JKU3HEHHBIX 3a]1a4.

KomvmyHnkaTtuBHasi koMneTreHnus. [1oq KOMMyHUKaTUBHON KOMIETEHIIUEH MOHUMAETCS
c(OpPMHUPOBAHHOCTh YMEHUS SICHO U YETKO M3JIaraTh CBOM MBICIIH, CTPOUTH apTyMEHTHPOBAHHBIC
pacCyXJIeHUsI, BECTH JIUAJIOT, BOCIPUHUMAsI TOUKY 3PEHHS COOECETHUKA U B TO K€ BPEMsI
nojiBepras €€ KpUTHUECKOMY aHaIHU3y, OTCTauBaTh (TP HEOOXOJMMOCTH ) CBOIO TOUKY 3PCHUS,



BBICTpauBasi CUCTEMY apryMeHTanuu. opMupyrTCst 00pa3yIolie 3Ty KOMIIETEHIIUIO YMEHHUS, a
TaK)Ke YMEHHUS U3BJIEKaTh MH(POPMAIIMIO U3 PA3HOTO POJIa HCTOYHHKOB, IPEOOPA30BBIBAs €€ TIPH
HE0O0XOIMMOCTH B JIpyrue GOpMbI (TEKCTHI, TAOTHUIIBI, CXEMBI H T.JI.).

OpranusanuonHasi kommnerenuus. [1o1 opraHM3alMOHHON KOMIIETEHIIMEW TOHUMAETCS
c(hOpPMHUPOBAHHOCTh YMEHUS CAMOCTOSITEIILHO HAXOIUTh M MPUCBAUBATH HEOOXOIUMbBIC
y4ammuMcsi HOBbIe 3HaHUS. DOPMUPYIOTCS ClIeyIONre 00pa3yomue 3Ty KOMIETEHIIUIO YMECHHUS:
CaMOCTOSITENILHO CTaBUTh yUeOHYI0 3a/1a4y (11eJ1b), pa30uBaTh €€ Ha COCTaBHbBIC YaCTH, HA
KOTOPBIX OyIeT OCHOBBIBATHCS MPOIIECC €€ pEeIIeHUs, aHATM3UPOBATh PE3yJIbTaT JEHCTBUS,
BBISIBJISITH JIOMYIIICHHBIE OMTMOKU M HETOYHOCTH, UCTIPABIISITh UX U MPEICTABIIATH MOTYYCHHBIH
pe3ynbTaT B hopMe, JIETKO JOCTYITHOM JIJIsi BOCIPHUATHS APYTHUX JOJICH.

OO0meKyJbTypHas KoMIeTeHnus. [1o 00MIeKyIbTYpHON KOMIIETCHIIMEH TOHUMAETCS
OCBEJOMJICHHOCTD IITIKOJIbHUKOB O MaTEMAaTHKE KaK JIEMEHTE O0IIEeYeIOBEUECKON KYIbTYPHI, €€
MECTE B CUCTEME JPYruX HayK, a TaKKe €€ poJid B Pa3BUTUU IIPE/ICTABIICHUN YEJIOBEUECTBA O
LEJIOCTHOU KapTuHe Mupa. DopMuUpyrOTCs CleayIone 00pa3yroiie 3Ty KOMIIETEHIUIO
MPEJICTABJICHUS: 00 YPOBHE Pa3BUTHUS MATEMATHKH HA PA3HBIX HCTOPHUECKUX ITAIaX; O BEICOKOM
MPaKTUYECKOW 3HAYMMOCTH MaTEMaTUKHU C TOYKH 3PCHHS CO3aHMS U Pa3BUTHS MaTepUaTIbHOMN
KYJIBTYPBI Y€JIOBEUSCTBA, & TAK)KE O BAKHOUW POJIM MATEMATHUKH C TOUYKH 3peHUsT (POPMUPOBAHUN
TaKUX BOXKHEHUIIIMX YEPT JMYHOCTH, KaK HE3aBUCUMOCTh M KPUTUYHOCTD MBIIIUICHHS, BOJIS U
HAaCTOMYMBOCTH B JIOCTUKEHUU LEIH U JIP.

IV. OcHoBHOE conep:kanue

APUOMETUKA

HarypajbHble ynciia

Hatypanbnsiii pan. Jlecatuunas cuctema cuucieHus. [Ilo3unnonssle CUCTEMBI CUNCIIEHMS. |
Apudmernueckue JeiCTBUS ¢ HaTypalbHbIMU unciaamMu. CBoWcTBa apuPMETHUECKUX ACHCTBUM.

ITonsaTHe 0 cTeneHu ¢ HaTypaJbHBIM Noka3ateneM. KBaapaT u ky0 uncia.

YUucnoBble BbIpaXEHUsI, 3HAYCHHUE YUCIOBOrO BbIpaxeHus. [lopsnok AeiCTBHUI B YUCTOBBIX
BBIPKEHUSX, UCTIOIBb30BaHIE CKOOOK.

Pemennie TekcTOBBIX 3a71a4 apuPMETUUECKUM CIIOCOOOM.

Jenutenu 1 kpatHele. HanOompimuit oO1uil nenuTens; HauMeHblee oo1ee KpaTHoe.
CaoiictBa genumoctu. [IpusHaku nenumoctu Ha 2, 3, 5, 9, 10. [pyrue npusHaku JeTMMOCTH
(HanpumMmep, Ha 4, Ha 25).] [IpocTsle U cocTaBHBIE uncia. Pa3nokeHne HaTypaaIbHOTIO YMCiIa Ha
npocteie MHOXHTENU. [Anroputmbl HaxoxaeHus HOK u HOJI.] [lenenue ¢ octaTkoM.

JApoou

OO6bIkHOBEHHBIE TpoOu. OCHOBHOE CBOMCTBO ApoOu. CpaBHEHNE OOBIKHOBEHHBIX JPOOCH.

Apudmernueckue AecTBHs ¢ 0OBIKHOBEHHBIMU Apo0simu. HaxoxaeHne yactu oT Leoro u
LIEJIOTO TI0 €r0 YacTH.

Hecsituunbie qpoou. CpaBHEHUE AECATUUHBIX JIpoOeil. ApudmMeTndeckue JeicTBUS C
JecaTUYHbIMU po0smu. [IpencraBienue qecaTHYHOM 1podu B BUIe OOBIKHOBEHHOMN ApOOH U
OOBIKHOBEHHO! B BUJIE JECITUYHOM.

OtHowenue. [Iponopuys; 0CHOBHOE CBOWCTBO MPOIOPLIUH.

[IpouenTsl. HaxoxaeHre nporeHTOB OT BEIMYMHBI ¥ BEIMYMHBI IO €€ MPOIEHTaM;
BBIPAKEHHE OTHOLIEHUS B POLICHTAX.

Pemennie TeKCTOBBIX 3aa4 apu(PMETHUECKUM CITOCOOOM

PannonaJjibHbIE YHCIa

[TonoxurenpHbIE U OTPULIATENBHBIE YUCIIA, MOAYJIb YUCIA.

N300pakeHue yrcea TOUKaMU KOOPIUHATHOW NMPSMOIl; reOMeTpruiecKas HHTepIpeTanus
MOJYJIS YHACTIA.

MHo03k€ecTBO LIE€TbIX Yncen. MHOKECTBO pallMOoHaIbHBIX yncen. CpaBHEHUE palliOHAIBHBIX
gucen. ApudMeTudeckue NeUCTBUS C pallMOHATBLHBIMHU ynciiaMu. CBOMCTBA apr(METHUECKUX
JEUCTBUN

HN3mepenus, npudJanKeHusi, OHeHKU. 3aBUCHUMOCTH MEXK1y BeJTHIMHAMM

[TpubnnxeHHOe 3HaYCHNE BEIMYUHBL, OKPYIJICHUE HATYPAIbHBIX YACEN U NECATHYHBIX



npo6eit. [Ipukuaka u oleHKa pe3yabTaToB BHIYHCICHUN.

IIpumepsl 3aBUCUMOCTEN MEXKy BEIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHUE;
IIPOU3BOIUTENIBHOCTD, BpEMs, paboTa; 1IeHa, KOJIMYECTBO, CTOUMOCTb U 1p. [IpencraBnenue
3aBUCUMOCTEH B Buje Hopmyi.

Pemienue TekcTOBBIX 3371a4 apU(PMETUYECKIM CIIOCOOOM.

DJIeMeHTBbI aJredopbl

Hcnonp3oBanue OykB 7151 0003HAYEHUS YUCEIT, IS 3alIMCH CBOMCTB apu(hMeTHIECKUX
IEUCTBUI.

BykBenHbie BeIpakeHHs. UnucioBoE 3HaUeHUE OYKBEHHOTO BBIPAYKCHHS.

VYpaBHeHMe, KOpeHb ypaBHeHUs. Haxox1eH1e HeM3BECTHBIX KOMIIOHEHTOB apU(PMETHUECKUX
JICHCTBHM.

JlexkapToBbI KOOPIMHATBI Ha INIOCKOCTH. [locTpoeHune ToUky 1o ee KOOpAMHATAM, OIIPENEICHHUE
KOOPJAMHAT TOYKHU Ha IJIOCKOCTH

OnucaresbHas cratucTuka. BepositHocts. KomOnnaropuka

[IpencraBienue qaHHbIX B BUAE Tabaul, nuarpamm. [loHsTHe 0 ciiy4aiiHOM COOBITUU.
JlocToBepHOE U HEBO3MOXKHOE COOBITUSA. CpaBHEHHE IIAHCOB.

Pemrenne KOMOMHATOPHBIX 3a/1a4 METOAOM Iepebopa BApHAHTOB.

Harnsinaasi reomerpust

Harnsimaeie npeacTaBieHns 0 reOMETpUIeCKUX (purypax: mpsimasi, OTpE30K, Jyd, yrod,
JIOMaHasi, MHOTOYT OJIbHUK, OKPY’KHOCTb, KpyT. B3anMHO€E pacnosyio;keHue AByX NMpsAMBIX, IBYX
OKPY’KHOCTEH.

MHOroyrojapHuK, IPaBUIbHBIA MHOTOYIOJIbHUK. YETBIPEXYrOJbHUK, IPIMOYTOJIbHUK,
KBaJpar.

Bunsl TpeyroiabHUKOB: OCTPOYTOIbHBIHN, IPSIMOYTOIbHBIHN, TYIOYTOJIbHBIN, paBHOOEAPEHHBIH,
PaBHOCTOPOHHHMM.

N300pakeHne reoMmeTpuueckux (GpuUryp Ha HeTMHOBAHHON Oymare ¢ UCIOJIb30BAHUEM
LHUPKYJIS, IMHEHKH, yroJbHUKa, TpaHcnopTupa. [[locTpoenus Ha kieryaroil Oymare. |

JlinHa otpeska, 1oMaHoU. [lepumerp MHOroyronbHUKa. EQUHUIBI N3MEpPEHMSI UTVHBI.
W3mepenne 1uHbl 0Tpe3Ka, IOCTPOCHHUE OTPE3Ka 3aJaHHOM UIMHBI C IIOMOLIBIO JIMHEHKH.

Bunsl yrios: ocTpslil, IpsAMOU, TYIIOU, pa3BepHyThId. I pagycHas mepa yrina. M3mepenue u
IIOCTPOEHNUE YIJI0B 3aJJaHHOM T'PaJyCHON MEPBI C TOMOIIBIO TPAaHCIIOPTHUPA.

[TonsaTtue nuomaau GUrypsl; eTMHULB U3MepeHus riommaay. [nomanas npsMoyroiabHUKa,
kBajapara. PaBHoBenukue ¢purypsl. [PaBHOCOCTaBIICeHHBIE (DUTYPHI. |

[Pa3zpe3anue u cocraBineHue reomerpuueckux ¢uryp. Iloctpoenne napkeToB, OpHAMEHTOB,
Y30pOB. ]

[Perenue 3a1a4 Ha HAXOX/IEHUE PABHOBEIUKHUX M PAaBHOCOCTABIEHHBIX (UTYD.]

Harnsgaeie npencraBieHus 0 IpOCTPAHCTBEHHBIX QUTYpax (KyO, mapaienenumnes, Ipu3ma,
nupamua, map, cgepa, KOHyc, HUIHHIP). M300paxkenue npoctpancTBeHHBIX (uryp. [lpumepsr
cedeHuil. MHororpanHuku. [IpuMepsl pa3BepTOK MHOTOTPaHHHUKOB, IIWJIMH]pA U KOHYCA.
[Co3nanue Mozenel MpoCTpaHCTBEHHBIX GUryp (u3 Oymaru, NpoBOJIOKH, MIIACTUIMHA U Jp.).]

[Tonstue o6bema; enuaUIBI 00beMa. OOBEM IPSIMOYTOJILHOTO MapajuieNenuesa, Kyoa.

[Tonsartue o paBeHctse ¢uryp. LlentpansHas, oceBas U 3epkaibHas cummeTpun. M3o0paxenue
CUMMETPUYHBIX QUTYP.

AJITEBPA
HeiicTBUTEeIbLHBIE YMCJIA
Pacmmpenne MHOXKECTBA HATypaJIbHBIX YACEN IO MHOKECTBA LIENBIX, MHOYKECTBA LEJIBIX YUCEI

m
A0 MHOKECTBA palluOHAJIbHBIX. PanmoHanbHOE YHCIIO KaK OTHOIIEHHE —, TA€ T - 1IeJI0e quciio,
n

Il - HaTypaJIbHOE.

CreneHs C 1eNbIM [T0OKa3aTeIeM.

KBanparnslii kopeHb u3 uncia. Kopens Tperbeii crenenu. [IloHaTue o KopHe N-i creneHu u3
yuca.| 3anuck KOpHEH C TOMOIIBIO CTETICHH C IPOOHBIM TTOKA3aTeIIeM.

ToHsATHE 06 HPPALMOHATBLHOM UHCIIe. MppaloHanbHOCTh ncia V2 1 HeCOM3MEPHMOCTh
CTOPOHBI M TUAarOHAIH KBajpaTa. JlecsTuuHbIe TPUOIMKEHUS UPPAIMOHATBHBIX YHCETT.
[[TocTpoeHne Ha KOOPAMHATHOM MPSIMON TOYEK, COOTBETCTBYIOIIUX UPPALMOHAIBHBIM YHCIIAM



Buaa Vn, Tae I - HaTypaJibHOE YHCIIO. |

MHO0K€eCTBO JIeHCTBUTENBHBIX YHCEIT; TPEICTaBICHHUE JEHCTBUTEIbHBIX YNCET OECKOHEUHBIMU
JecATUIHBIMH Jpo0siMu. CpaBHEHHE ACWCTBUTENbHBIX uKce. [[lepuonuueckue u
HENepUoANYECKUe AecITUYHbIE Apoou.| BzauMHO 0/JHO3HAUHOE COOTBETCTBUE MEXKTY JICH -
CTBUTEJILHBIMH YHCJIAMU U TOUKaMU KOOPJAUHATHOM MpsiMoil. UKCI0BbIE IPOMEKYTKHU:
WHTEpBaJ, OTPE30K, JIyY.

N3mepenus, npudaukeHnsi, OeHKH

[IpubnmxeHHoe 3HAYEHUE BEJIMYMHBI; TOYHOCTH MPUOIMKEeHUs. [AOCONOTHAS U
OTHOCHTEJIbHAS TIOTPEIIHOCTH MPUOIIKeHHs. | Pa3Mepbl 00BEKTOB OKPYKAIOLIET0 MUpa (0T
3JIEeMEHTapHBIX YacTHIl 10 Becenennoil), AMUTENbHOCT MPOIIECCOB B OKPYKAIOIIEM MHUPE.

[Ipukuaka 1 OrieHKa pe3ynbTaToB BbuncieHuil. CiocoObl 3anMcH 3HaYCHNUH BEIMYKH, B TOM
YHClie C BhIEICHUEM MHOKUTEN - ctenienu 10 B 3amucu ymncna

BBenenue B ajredpy

BbykBenHble BrIpaxkeHUs (BbIpaKEHHS ¢ IEPEeMEHHbIMU). UncoBoe 3HaueHHe OyKBEHHOTO
BbIpaxkeHUs. JlomycTuMble 3HaUeHus nepeMeHHbIX. [lo/icTaHOBKa BhIpa)KeHHUI BMECTO
MEPEMEHHBIX.

[IpeoOpazoBanre OYKBEHHBIX BBIPAKCHUN HA OCHOBE CBOWCTB apH(PMETHUECKUX JCUCTBHH.
PaBeHcTBO OyKBEHHBIX BhIpakeHUH. T0XIECTBO.

MHoro4/ieHbl

Crenenb ¢ HaATYpaJIbHBIM [TOKa3aTeNIeM U €€ CBOKCTBA. OHOWIEHBI U MHOTOUJIeHbl. CTeneHb
MHorouseHa. Cio)keHre, BBlYUTaHHE, YMHOKEHHE MHOTOWIEHOB. POpPMYJIbl COKpAIIEHHOTO
YMHOXEHHS: KBapaT CyMMBI U KBaapat pasHocTu. [Ky0 cymMmsbl u ky6 pasnoctu.] @opmyna
pasHocTH KBanpatoB. [PopMyIbl CyMMBI KYOOB U pa3HocTH Ky0oB.] IIpeoOpa3oBanue menoro
BBIPKEHHS] B MHOTOUJICH.

Pa3noxxeHrne MHOrouUJIeHa Ha MHOKUTENH: BBIHECEHHE 0OILEro MHOKHUTEIS 3a CKOOKH,
IpYyNIMPOBKA, IPUMEHEHNE (OPMYJI COKPAIIEHHOTO YMHOKEHH. MHOTOWJIEHBI C O/THOM
nepemeHHo. Kopenb MHOrounena. KBagpaTHbIil TpeXwIeH, pa3aoKeHHe KBapaTHOTO
TPEXWIEHA HA MHOXKHUTEIH.

Aaredpanueckue 1pooun

Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO anrebpandeckoit qpoou. CokpalieHue Apooei.
CrnosxeHue, BBIMUTaHUE, YMHOXKEHHE, JeJIeHUE alnreOpandeckux ApoOen.

CreneHs C 1eabpIM [TOKA3aTENEM U €€ CBONCTBA.

PannonanbHble BoIpaskeHUS ¥ UX IpeoOpa3oBaHus. J{oka3aTenbCcTBO TOXKIECTB.

KBanparnbie kopHu

ToHsITHE KBaJPaTHOTO KOPHS, apH()METHIECKOT0 KBaJPATHOTO KOPHS. YPaBHEHNE BHIA X° =
a. CpoiicTBa apupMeTHIeCKNX KBaJAPAaTHBIX KOPHEH: KOPEeHb U3 POU3BEICHNUS, YACTHOTO,

crenenn. ToxxaecTBo BUIa (\/5)2 =a,ragea = 0,v/a? = |a|. [IpuMeHeHEe CBOMCTB apu(pMeETH-
YECKUX KBAJPAaTHBIX KOpHEH K MPeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHHUH U K BHIYHCICHUSIM.

YpaBHeHud ¢ 0QHOM TepeMEeHHOH

VYpaBHenue ¢ ogHol nepeMenHoil. Kopenb ypaBHeHUs1. CBONCTBA YHCIOBBIX PABEHCTB.
PaBHOCHIIBHOCTBH ypaBHEHHI.

Jluneitnoe ypaBHeHue. [MccrienoBanue JMHeHOro ypaBHeHus. | Pemienue ypaBHeHHi,
CBOJAILIUXCS K JINHENHBIM.

KBanpatHoe ypaBHenune. Henosnble KBaJpaTHbIe ypaBHEHUs. Popmysa KOpHEH
KBaJlpaTHOro ypaBHeHus. Teopema Buera. Pemienne ypaBHeHUH, CBOSAIINXCS K KBaIpaTHBIM.
buxBanpaTtHeie ypaBHeHus. [IpuMepsl pernienns ypaBHEHUN TPETbEW U YETBEPTOU CTEIICHH C
MCII0JIb30BAaHUEM METOJIOB Pa3JI0KEHUS HA MHOXKUTEIH [3aMEHBI IEPEMEHHOM |.

Pemenue npoOHO-panioHaIbHBIX YpaBHEHUH.

Perienue TeKCTOBBIX 3aa4 alreOpandeckuM CriocoOoM

CucreMbl ypaBHeHH

VYpaBHeHHE ¢ IByMs IIEpPEMEHHBIMU. JIMHEWHOE ypaBHEHUE C ABYMsI IEpeMEeHHBIMU. [IpuMepsl
pELIeHUs] YPaBHEHUH B LEJIBIX YHACIIAX.

Cucrema ypaBHEHMI ¢ JByMsI IEpEMEHHBIMU. PaBHOCHIIBHOCTD cucteM. CucTema AByxX
JMHENHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMH; PEIICHNE MTOACTAHOBKOMN U CIIOKEHUEM.



Pewenue cucreM IByX YpaBHEHMM, OJHO U3 KOTOPBIX JTUHEHHOE, a IPYroe - BTOPOU CTEIIECHMU.
[Ipumepsl pelieHns: CUCTEM HEJIMHEMHBIX YPABHEHUH C IByMs [IEPEMEHHBIMH.

Pemmennie TeKCTOBBIX 33129 alNreOpandecKum Crocooom.

JlexkapToBbI KOOPIMHATHI Ha MIIOCKOCTU. ['paduueckast UHTepHpeTausl ypaBHEHUS C IBYMS
IIEPEMEHHBIMH.

I'paduk TuHEHHOTO YypaBHEHHS C IBYMS IEPEMEHHBIMU. Y TJIOBOH KOA((PHUITMEHT MPSIMOIA;
YCIIOBUE MAapaJUIENbHOCTH NPAMBIX. [ Y CIIOBUE NEPIEHAUKYISIPHOCTH MPSIMBIX. |

I'paduku nmpocTermmx HEMMHEHHBIX YpaBHEHHH (1Mapaboiia, runep0osia, OKpY>KHOCTB).

I'paduueckas MHTEpIIPETAUS CUCTEMBI YPAaBHEHUH C ABYMS IIEPEMEHHBIMU.

HepaBencrBa

UucnoBble HEPAaBEHCTBA U UX CBOMCTBA

HepaBeHnctBo ¢ oHOM nnepeMeHHON. PaBHOCHIILHOCTD HEpABEHCTB. JIMHEHHbIE HEPABEHCTBA C
onHoU nepeMenHoi. KBagpatHsie HepaBeHcTBa. [[IpuMeps! pemeHus 1poOHO-paiiOHAIBHBIX
HepaBeHCTB. | CHCTeMbl HEPABEHCTB C OJHOM EPEMEHHOM.

3aBHCHMOCTH MeKIY BeJIMYMHAMH

3aBUCUMOCTH MeX1y BennunHamu. [IpencraBienne 3aBUCUMOCTEN MEXY BEIMUMHAMU B
Buze hopmyn. Beraucienus mo popmymnam.

[Ipsimast mponopIoHanbHAas 3aBUCUMOCTD: 3a/laHue GopMyIoil, kosdduireHt
IIPONOPLUMOHAIBHOCTH; cBOKCTBA. [IprMepsl psMO MPONOPLUUOHAIBHBIX 3aBUCUMOCTEM.

OO6paTHas nponopIroHaIbHas 3aBUCUMOCTD: 3a/laHue GopMyIoit, KoahduunueHT oOpaTHOi
NPOTIOPIMOHATBHOCTH; CBOMCTBA. [IprMeps 00paTHO MPOMOPIUOHATIBHBIX 3aBUCUMOCTEH.

Pemenue 3a1a4 Ha MPOMOPLMOHAIBHYIO M O0OPaTHO MPOMOPIUOHAIBHYIO 3aBUCUMOCTH.

Yucnosbie pyHKuMu

[Tonstue Gpynkunu. O61IaCcTh ONMpeeeHNs] U MHOKECTBO 3HaueHHn PyHKIuU. CriocoOb
3ananus ¢pyHkuuu. ['padux pynkuun. ColicTBa QyHKIMH, UX 0TOOpakeHHEe Ha rpaduke:
BO3pacTaHue U yObIBaHUE QYHKINHU, HYIU QYHKINHU, COXpaHEHUE 3HaKa. YTeHHe U TOCTpOeHHe
rpaduKoB QyHKIMA.

ITpumeps! rpaKOB 3aBUCUMOCTEN, OTPAXKAIOIIUX PeaIbHbIE MPOLIECCHI.

@OyHKIMH, OIUCHIBAIOLINE NPSAMYIO U 00paTHO MPOMOPLMOHAIBHBIE 3aBUCUMOCTH, UX I'padUKH
Y CBOMCTBA.

Jluneiinas QyHKIUs, €e CBONCTBA U rpaduK.

KBagparuunas ¢pyHkuus, ee rpaguk 1 CBOMCTBA.

CrenenHple QyHKIUU C HAaTypalbHBIMU MOKa3aTeNAMU 2 U 3, UX TpapuKy U CBOWCTBA.
I'padukn byskimit y=vX,y = Vx,y = |x|.

[[TapannenbHbIi nepeHoc rpaduKOB BOJIb OCEH KOOPANHAT, CHMMETPHsI OTHOCUTENBHO OCEl
KOOp/IMHAT. |

YucioBble MOC/I€10BaTEILHOCTH. Apr(MeTHyecKkass U reoMeTpruyecKas Nporpeccuu

[TonsTHE YNCIIOBOI MOCIIENOBATENBPHOCTH. 3aJaHUE M1OCIIEI0BATEIbHOCTH PEKYPPEHTHON
dbopmyroit u popmynoit N-ro uineHa. [Yuciaa Gubonayyn. |

Apudmernueckas u reomeTpudeckas mporpeccuu. opmyIbl N-ro wieHa apupMeTHIecKoi 1
reOMETPUUECKOM MPOrpeccHii, CyMMbl IEPBLIX 1T WieHOB. M300pakeHre 4IeHOB
apru(MeTHUECKON U TeOMETPUYECKOM MPOrpeccHii TOUKaMu KOOPIMHATHON TIOCKOCTH.
JInHENHBIN U SKCTOHEHIUAIBHBIN pOCT. CIIOXKHBIE IPOLEHTHI.

OnucarejibHasi CTATHCTHKA

[IpencraBienue qaHHBIX B BUAE TaOIUL, nuarpamm, rpagukoB. CirydaiiHas H3MEHYUBOCTbD.
CraTucTuyeckue XapakTepucTUKU Habopa TaHHBIX: cpeHee apudMeTHIecKoe, MeInaHa,
HauOoJIbIlIee U HaMMEHblIee 3HaYeHus, pa3max. [IpencraBiennst o BBIOOPOYHOM HCCIIEA0OBAHUU.

Cay4aiinble COOBITHSI H BEPOSTHOCTH

[TonsTHE O CITy4aifHOM OTIBITE M CIIY9aifHOM COOBITUH. DJIeMEHTapHbIe cOObITHS. YacToTa
ciyyaitHoro coobITHsl. CTaTHCTUYECKUN TTOAXO0/T K TIOHATHIO BeposTHOCTH. [HecoBMecTHbIe
coObITHsA. DOpMyITa CIIOKEHUSI BEPOSTHOCTEH. | BeposSTHOCTH POTHBOIOIOKHBIX COOBITHH.
JlocToBepHBIE U HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXKHOCTE coObITHIA. Kntaccuueckoe
OIIpEEIICHUE BEPOSTHOCTH.



DJIeMeHThl KOMOMHATOPUKH

Pemenne koMOMHATOPHBIX 3aa4u iepedopoM BapruaHToB. KoMOMHAaTOpHOE NpaBUIIo
ymHOXeHus. [lepectaHOBKH U akTOpHa

MHo:xecTBa. JJIeMEHTbI JTOTHKH

MHO03€eCcTBO, 37IEMEHT MHOKECTBA. 3aJaHHE€ MHO>KECTB [IEPEUUCIIEHUEM DIIEMEHTOB,
XapaKkTepUCTHUECKUM cBoiicTBOM. CTaHapTHBIE 0003HAUYEHUS YUCIOBBIX MHOXKeECTB. [TycToe
MHOX€ECTBO U ero obo3Hauenue. [lonmMuoxkectBo. OObeIMHEHNE U TTEPECEUEHUE MHOKECTB,
Pa3sHOCTb MHOKECTB.

Nnroctpanus OTHOIIEHUN MEXy MHOKECTBaMHU € TIOMOILIBIO 1uarpamm Oiiepa - Benna.

[ToHATHE O PAaBHOCUIIBHOCTH, CJIEI0BaHUU, YIOTPEOICHNE JIOTHYECKUX CBA30K €CJIi  TO, B
TOM U TOJIBKO B TOM CJIy4ae, U, WIH.

MaremaTrueckoe 00pa30BaHUE UIPAET BAXKHYIO POJIb B IPAKTUYECKOH KU3HU OOILECTBa,
KOTOpast CBsi3aHa ¢ ((OPMUPOBAHHEM CIIOCOOHOCTEH K YMCTBEHHOMY IKCIIEPUMEHTY.

[IpakTHyeckas MoJe3HOCTh MpeaMeTa 00yCIOBIIEHa T€M, YTO IPOUCXOIUT (POPMUPOBAHHE
00MIMX CITIOCOOOB MHTEIUIEKTYAIBHOM NeSATETbHOCTH, 3HAUUMOM ISl Pa3IUUHBIX cep
4eJI0BEYECKOH J1eATeIbHOCTH.

be3 6a30Boil MaTeMaTHYeCcKOi MOATOTOBKY HEBO3ZMOXKHO CTaTh 00pa30BaHHBIM YEIOBEKOM, TaK
KaK OBJIaJICHHE MaTeMaTUYECKUMH 3HaHUSIMH U YMEHHUSIMU HE00XO0AUMO IS IPOIOJIKEHUS
00pa3oBaHus, U3YUEHHS] CMEKHBIX AUCLUILINH, IPUMEHEHUSI B IOBCEAHEBHON KU3HU.

OOyueHue MaTeMaTUKE AaeT BO3MOXKHOCTb ()OPMHUPOBATh y YHAIUXCsl KAYECTBA MBILICHUS
HEOOXOIMMBIE /IS a[JalTallii B COBPEMEHHOM HH()OPMAIIMIOHHOM OOIIECTBE.

HoBu3Ha naHHOM porpamMMbl onpezesnseTcs TeM, YTO B OCHOBE IIOCTPOEHUS JaHHOTO Kypca
JISKUT UAesl TyMaHu3aluu 00y4eHHs, COOTBETCTBYIOIIAs COBPEMEHHBIM NPEACTABIECHUSIM O
LEJISAX LIKOJBHOI0 00pa30BaHMs U yAENAIolIas 0co00e BHUMaHUE IMYHOCTH YUEHUKA, €ro
uHTEepecam U ciocoOHocTsM. [Ipennaraempiii Kypc mo3BoIsieT o0ecnednuTh GOpPMHUPOBAHNUE KaK
npeoMemHbIX YMEHUH], TaK U YHUBEPCATIbHBIX YUEOHbIX OeliCmEULl IIKOIbHUKOB, a TAKKe
croco0cTByeT NoCTHKEHUIO onpeaenéHHbIX BO @I'OC NTMYHOCTHBIX Pe3yabTaTOB, KOTOPHIE B
JAJIBHENUIIEM MO3BOJIAT YYallMMCS IPUMEHSATD MIOJyUYE€HHBIE 3HAHNUS U YMEHHUS JUIs PEILICHUS
Pa3IUYHBIX KU3HEHHBIX 3aj1au.

Me:XnpeaMeTHBIE CBSI3U OCYIIECTBISIOTCS TOCPEACTBOM OIOPHI JAHHOTO IIPEAMETA Ha
nH(pOpMaTUKy, PU3UKY, XUMHIO, TeoTrpaduIo.

ITpu opranu3zaiuu nporecca 00y4eHHs B paMKax JIaHHON MPOrpaMMbl IPEATONIaraeTcs
NPUMEHEHHUE CIEIYIONUX NMeAarorun4ecKuX TeXHOJIOruii 00y4eHusi: THYHOCTHO-
OpUEHTHPOBaHHas (MeJaroruKa COTPYAHUYECTBA), MO3BOJISAIONIYIO YBUAETh YPOBEHD
00y4E€HHOCTH Ka)KJIOTO YYEHHKa U CBOEBPEMEHHO MOJKOPPEKTUPOBATH €€; TEXHOJIOTUS
ypOBHEBOH TuddepeHuannu, no3positonias pe0eHKy BEIOMpaTh YPOBEHb CIOKHOCTH,
MH(OPMallMOHHO-KOMMYHHUKAIIMOHHAS TEXHOJIOTHs, o0ecrnieunBaronias (GopMUpoBaHHUE yueOHO-
MIO3HABATENBbHOM U MHPOPMAITMOHHON JAeATeNbHOCTH yuamuxcs. Mcnonb3oBanue
KOMITBIOTEPHBIX TEXHOJIOTHI B MPENnolaBaHuU MaTeMaTHUKH I03BOJISIET HEMTPEPHIBHO MEHSATh
¢dopmbl pabOTHI Ha YpOKE, TOCTOSIHHO Yepe0BaTh YCTHBIE U MMCbMEHHbBIE YIPAaKHEHUS,
OCYIIECTBIISAITh Pa3HbIE OIXO/IbI K PEIICHNI0 MaTeEMaTHUECKUX 3a/a4, a 3TO MOCTOSIHHO CO3/1aeT
U TIO/JIEP’KUBAET UHTEIUIEKTyalbHOE HANIPSDKEHHUE yyaluxcs, GOpMHUPYET Y HUX YCTOHYMBBIH
MHTEPEC K U3YUEHUIO JaHHOIO MpeIMeTa.

V. TemaTu4eckoe MJIaHUPOBaHHE
TemaTnueckoe IJIAHUPOBAHUEC IO MAaTEMATHKE 5 kaacce

Ne m\nm HaumMeHoBaHue TeMbI Bcero yacos K\p
1. Jlunun 7 1(Bx.)
2. HarypanbHble uncia 12
3. JleicTBYsI ¢ HATypaJIbHBIMU YHCIAMHU 25 2
4, Hcnonb3oBaHue CBOWCTB ACHCTBUH MTPU 12 1
BBIYUCIICHUH
5. MHOroyroinbHuKH 7




6. JlenmuMocCTh yncen 15 1+1 (nmomyron.)
7. TpeyroabHUKH U YETHIPEXYTOJTbHUKH 9
8. Hpobu 20 1
9. JleiicTBust ¢ qpoOsiMu 35 2
10. MHororpaHHuku 10
11. TaOnuis! u 1uarpaMMel 8
12. IToBTOpEHHE 10 1(uT.)
170 10
TemaTu4yeckoe MIaHUPOBaHUE N0 MAaTEeMaTHKe 6 KJ1ace
Ne m\nm HaumeHoBaHue TeMbl Bcero yacos K\p
1. O6bikHOBeHHBIE Apobu. [ToBTOpEeHUE. 20 1+1(BX.)
2. [IpsiMbIe Ha MJIOCKOCTH U B IPOCTPAHCTBE. 6
3. JlecsTuaHbIe TPOOH. 10 1
4. JleHicTBUSI C JECSITUYHBIMU IPOOSMH. 30 1
5. OKpY>KHOCTB. 8
6. OTHOLIEHNS U IPOLICHTHI. 15 1+1(momyr.)
7. CummeTtpusi. 8
8. Bripaxkenus, ¢opmyiibl, ypaBHEHHS. 14 1
9. enpie yucia 14 1
10. MmuoxectBa. KomOunatopuka. 8
11. PanuonanpHble yncna. 16 1
12. MHOroyrojabHMKH 1 MHOTOIPaHHUKH. 10
13. IloBTOpEHHE. 12 1(uT.)
170 10
TemaTnyeckoe nuIaHNpoOBaHue Mo ajaredpe 7 Kiacca
Ne HasBanmue pasgena Koa- IIpakTHYeckast 4acTh
pas- BO
aesa 4acoB
K. p. | Hpakr. | 3aué-
(n1adop.) Thl
padoThI
1. Jpobu 1 mpoueHTHI 17 +1 | 1(Bx.) 1
2. ITpsimast u oO6paTHast IPONOPLHUOHATILHOCTH 11 1
3. Bgenenue B anredpy 10 1
4, YpaBHeHust 13 1
5. Koopaunats! u rpaduku 12 1
6. CBoiicTBa CTENEHU C HATYPAJIbHBIM 10 1(nom.) 1
rokaszaresem
7. MHorouseHbl 17 2
8. PaznosxeHre MHOTOUYI€HOB HA MHOYKUTEIN 21 1
9. YacroTa 1 BEpOSATHOCTH 5 1
10. | IloBTOpeHnue 3 1(urt.)
Hroro 120 3 10




TeMaTnuyeckoe MIIAHMPOBaHUeE MO ajredpe 8 kiaacca

Ne Ha3Banue pa3nena KoJu-Bo IIpakTnyeckasi 4acTb
pas- 4acoB
aena
K. p. Ipakr. | 3aué-
(;1adop.) Thbl
padoTsI
1. | AnreGpanueckue apobu 23 1(Bx.) 1
2. KBagparuslie kopHU 19 1
3. KBagparusie ypaBHEHUS 20 1(nomn.) 1
4. | Cucrembl ypaBHEHUN 19 1
6. BeposiTHOCTB M cTatncTHKA 7 1(ut.)
Htoro 102 3 5
TemaTnyeckoe NJaHUPOBaHMeE MO ajredpe 9 kiaacca
Ne Ha3zBanue pasagena Koa- IIpakTnyeckasi 4acTb
pas- BO
aena 4acoB
K. p. | pakr. 3auéTnl
(;1adop.
)
padoTshI
1. | HepaBencrpa 19 1(BX.) 1
2. | KBagpatnunas pyHkius 20 1(n.p.) 1
3. | YpaBHEHUs U CUCTEMBI YPaBHEHU 25 1(n.p.) 2
4. | ApudmeTrnueckas U reoOMeTpHUECKas 17 1(up..) 1
IPOTPECCUH
5. | Cratuctideckue UCCIeI0oBaHus 6
6. | HMroroBoe nmoBropeHne 15
Hroro 102 4 5
TemaTHYecKoe NJIAHUPOBAHUE N0 reoMeTpHuH 7 KJjacca
Ne HasBanmue paznena Koa- IIpakTHYeckas 4acThb
pas- BO K. p. | IIpakr. 3auérnl
aesaa 4acoB (1a00p.)
padoTsI
1 | HayanbHble reOMETpUYECKHE CBEICHUS 7 1
2 TpeyronbHUKH 14 1
3 [TapannensHble npsMbIe 9 1
4 CooTHOIIEHNS MEKTy CTOPOHAMM U YIJIaMH 16 1
TPEYroJbHHUKA
3 IToBTOpenue 4 1
Hroro 50 S




TemaTn4eckoe NJIAHUPOBAHHUE T10 TEOMETPHUHU 8 kiacca

Ne Ha3Banue pa3aena Kou- IIpakTuyeckas 4acTb
pas- BO K. p. | [pakr. 3auérnl
aeaa 4acoB (1a0o0p.)

padoThbI
1 YeTblpexyrojbHUKH 14 1
2 [Tnomanu duryp 14 1
3 [Tono6HbIE TPEYTOIBbHUKH 19 2
4 OKpy’>KHOCTb 17 1
5 IloBTOpEeHune 4
Hroro 68 5
TemaTu4yeckoe MIaHNPOBaHUeE N0 reoMeTpuu 9 KiIacca
Ne Ha3Banue pa3aena Kou- IIpakTHyeckas 4acTb
pa3 BO K. p. | IIpakr. 3auérnl
aeJt yacoB (1adop.)

a padoThI

1 | Bekropsl. 8 1

2 | Meron koopauHat 10 1

3 | CooTHOLIEHHS MEXKIY CTOPOHAMHU U YIIIaMU 11 1

TpeyrojabHuka. CKalsipHOE IPOU3BEIECHUE
BEKTOPOB

4 | JInHa OKpY>KHOCTH M ILIOIAAb Kpyra 12 1

5 | JIBmxeHus 8 1

6 | HaganbHble cBeleHUS U3 CTEPEOMETPUU 8 1

7 | O0 akcuoMax IUIaHUMETPHH 2 1

8 | [MoBTopenue 9 1

Hroro 68 5 3




