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IIpeameTHble pe3yJbTaThbl HM3YYeHHs] NpeAMeTHOH oOJgactu '"MaremaTnka H
uHpopMaTHKA'" TOJKHBI OTPAXKATD:

Maremaruka. Anreopa. ['eomerpus. Mudopmaruka:

1) dopMupoBaHue mNpeACTaBIEHUH O MaTeMaThKe Kak O METOAe IMO3HAHUS
JEHCTBUTENLHOCTH, TTO3BOJISIFOIIEM OMKCHIBATH M U3y4aTh PeabHbIC MPOIECCHI U SBJICHUS:

OCO3HaHHE POJIM MaTeMaTHKHU B pa3BuTHH Poccun u mupa;

BO3MOXKHOCTh INPUBECTH TMPUMEPHl M3 OTEYECTBEHHONW U BCEMHUPHOH HCTOPHUH
MaTeMaTUYECKUX OTKPBITUN U UX aBTOPOB;

2) pa3BuTHE YMEHMU paboTaTh C y4yeOHBIM MAaTEMaTHUYECKHMM TEKCTOM (aHAJIM3UPOBATh,
U3BJIEKaTh HEOOXOIMMYyI0 HWHGPOpPMAIUIO), TOYHO U TPAMOTHO BBIpaXKaTb CBOM MBICIU C
NPUMEHEHUEM MaTeMaTUYeCKOW TEPMUHOJIOTMH M CHMBOJIMKH, MPOBOIWTH KIACCH(PUKAIIUH,
JIOTHYECKHe 000CHOBAaHMSI, TOKa3aTEIbCTBA MAaTEMAaTHUECKUX YTBEP)KICHUH:

ONMEpUpPOBAHUE TOHATUSAMH: MHOXECTBO, DJJIEMEHT MHOXECTBa, IOJIMHOXECTBO,
MPUHAJJICKHOCTh, HAXOXJEHUE IepecedyeHus, OObeAMHEHUS IOJMHOXKECTBA B MPOCTEHIINX
CUTYaIUsX;

pellIeHre CIOXKETHBIX 3a/1a4 Pa3HbIX TUIIOB Ha BCe apuMeTHUECKUE ACHCTBYS,

MPUMEHEHHUE Ccroco0a IMOoMCKa PEIICHHs 3aJaud, B KOTOPOM PACCYXIACHUE CTPOUTCS OT
yCIIOBUS K TPeOOBAHUIO MIIA OT TPeOOBaHUS K YCIOBHIO;

COCTABJICHHE IJIaHA PEIICHHS 3a/a4d, BBIJICJICHUE STAIllOB €€ PEIICHUS, MHTEPIpPETaLUs
BBIUMCIUTENBHBIX PE3Y/IbTATOB B 33]]a4€, UCCIECIOBAHHE MTOJYUEHHOTO PEIICHUS 3a/1a4H;

HaxO0’KJICHHUE MPOIEHTA OT YKCJIa, YUCIIa MO MPOLEHTY OT HEro, HaXOXIACHUS MPOIIEHTHOTO
OTHONICHUS JIBYX YHUCEJ, HAXOXJACHUS MPOLIEHTHOTO CHIKEHUS WJIM MPOIEHTHOTO MOBBIIICHUS
BEJTUYMHBI,

pellIeHre JIOTMYeCKUX 3a/1a4;

3) pa3BUTHE MPEACTABICHUNW O YHUCIE M YHUCIOBBIX CHCTEMax OT HaTypaJbHBIX O
JNEHCTBUTENBHBIX YHCEN; OBJIAJICHUE HABBIKAMH YCTHBIX, MHCbMEHHBIX, WHCTPYMEHTAIbHBIX
BBIYMCIICHU:

OTEpUPOBAHUE TMOHATUSIMH: HATYPaJbHOE YHUCIO, IEN0e YHCI0, OOBIKHOBEHHAs IpOOb,
JEeCATHYHAS Ap0o0b, CMENIAHHOE YMCII0, PAlMOHAILHOE YUCIIO, HPPAIMOHAIBHOE YUCIIO;

WCIOJIb30BaHNE CBOWCTBA YMCEN U 3aKOHOB apu(METHYECKHX OIEepaluii ¢ YUCIaMU Mpu
BBITIOJIHCHUH BBIYMCIICHUM;

WCIIOJIb30BaHUE MPU3HAKOB JETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH BBIYMCICHUN U
pelIeHny 3a1ay;

BBIITOJIHEHUE OKPYTJIEHUS YMCET B COOTBETCTBUU C IPABUIIAMH;

CpaBHEHUE YHCEIT,

OLICHMBAHUE 3HAUYEHHUSI KBAIPATHOTO KOPHS U3 MOJIOKUTEIBHOTO 1IEJIOr0 YUCIIA;

4) oBiajieHWE CHUMBOJIBHBIM SI3BIKOM aireOphl, MPUEeMaMH BBHITIOJHEHUSI TOXKJIECTBEHHBIX
npeoOpa3oBaHUil BBIPAKECHHM, PEellIEHUs] ypaBHEHUI, CUCTEM YpaBHEHH, HEPABEHCTB U CUCTEM
HEPaBEHCTB, YMEHHUS MOJIECIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE aireOpbl, HCCIEI0BaTh
MOCTPOCHHBIE MOJIENIM C UCTOJIB30BaHUEM ammapaTa anreOpbl, HHTePIPETUPOBATh MOTYYSHHBIN
pe3ysbTar:

BBITIOTHEHUE HECJOXKHBIX TMpeoOpa3oBaHUil Il BBIYMCIEHUS 3HAYCHHH YHCIOBBIX
BBIPDOKEHHM, COJEp)KAIIMX CTENEHH C HATypaJlbHBIM IIOKa3aTeJIeM, CTEMEHH C IEJbIM
OTPHULIATENIbHBIM NTOKA3aTeNeM;

BBITIOJTHEHUE HECIIOKHBIX MPEoOpa30BaHUN IEJbIX, IPOOHO pallMOHATBHBIX BBIPAKCHHUHN H
BBIPQXXEHHUH ¢ KBaJIPaTHBIMU KOPHSMU; PACKPHIBATh CKOOKH, MIPUBOIUTH MOJOOHBIE ClIaracMmbie,
WCITOJTH30BaTh (DOPMYJIIBI COKPAIIEHHOTO YMHOKCHHS;

pelieHne JUHEHHBIX U KBaJpaTHbIX YPaBHEHUN U HEPaBEHCTB, YPaBHEHUU U HEPABEHCTB,
CBOJISIIIIMXCS] K JTUHEHHBIM WJIM KBaJIpaTHBIM, CUCTEM YPAaBHEHHH W HEPABEHCTB, M300pakeHUE
pELIeHUI HEPABEHCTB U UX CUCTEM Ha YUCJIOBOU MPSMOM;

5) oBimageHWEe CHUCTEMOW (PYHKIIMOHAIBHBIX TOHSATHN, Pa3BUTHE YMEHHS HCIIOJIh30BaTh
GyHKIIMOHATBHO-TpaQUUECKUE TPEJICTABICHUS IS PELICHUS pPa3IUYHBIX MaTeMaTHYECKUX



3a/1a4, JUIsl OMUCAHUS M aHAIN3a PeaTbHBIX 3aBUCUMOCTEH:

onpejeNieHuEe TOJOXKEHUs] TOYKH [0 €€ KOOpAMHATaM, KOOPAWHAThl TOYKH IO €€
II0JIO’KEHHUIO Ha IUIOCKOCTH;

HaxoXxjaeHue mo rpaduky 3HadeHH QyHKUMK, oONacTU olpeneseHus, MHOXKECTBa
3HaYeHUH, HylIeW (PYHKUIUHU, TPOMEKYTKOB 3HAKOIMOCTOSHCTBA, NMPOMEXKYTKOB BO3PACTaHUS U
yObIBaHUS, HAMOOJIBIIIETO M HAUMEHBIIETO 3HAaUeHUS (DYHKIIUU;

nocTpoeHue rpadpuka JHHEHHON U KBapaTHUHON (PYHKINH;

orepupoBaHue Ha 0a30BOM YPOBHE MOHSATHSIMH: IOCIEI0BATEIBHOCTh, apupMeTudeckas
Iporpeccusi, reoMeTpuieckas Iporpeccusl;

WCIIOIb30BAaHUE CBOMCTB JIMHEHHOW W KBaJApaTUYHOW (GYHKIMA M HMX TpapUKOB TpH
peLICHUHN 3aJ1a4 U3 IPYTUX YI€OHBIX TPEIMETOB;

6) OBIaJEHUE TEOMETPUYECKUM S3BIKOM; DPAa3BUTHE YMEHUS HCIONb30BaTh €ro s
ONMCAHUS TPEAMETOB OKPYXKAIOLIETO MHUPA; Pa3BUTHE IPOCTPAHCTBEHHBIX IIPEICTABIICHUH,
M300pa3uTeIbHBIX YMEHUH, HABBIKOB T€OMETPUUYECKUX TOCTPOCHHIA:

ONEpPUPOBAHUE TMOHATUAMH: (Urypa, TOUKa, OTPE3OK, MpsMas, JIyd, JIOMaHas, Yrodi,
MHOTOYTOJIbHUK, TPEYTOJbHUK U YETHIPEXYTOJIbHUK, IPSIMOYTOJIbHUK U KBAAPaT, OKPYKHOCTh U
KPYT, IPSIMOYTOJILHBIN Mapajuieenunes, Kyo, map; n300pakeHrne n3ydaeMbix GUryp OT pyKd u
C TIOMOIIIBIO IMHEHKU U [IUPKYIIS;

BBIIIOJTHEHUE M3MEPEHUS JUIMH, PACCTOSHUMN, BEIMYMH YIJIOB C MOMOUIbI0 MHCTPYMEHTOB
JUTSL U3MEPEHUH JJTUH U YTJIOB;

7) dbopmmpoBaHME CHCTEMAaTHYCCKUX 3HAHUH O IUIOCKUX (QUTypax U WX CBOMCTBAX,
MPEJICTABICHUI O MPOCTEHIINX MPOCTPAHCTBEHHBIX TENAX; Pa3BUTHE YMEHUU MOJICITHPOBAHUS
peaIbHBIX CHUTyallUd Ha S3bIK€ TE€OMETPUH, UCCIECJOBaHMUSI TOCTPOEHHOM MOJeIu ¢
UCIIOJIb30BAaHMEM TEOMETPUYECKHX TMOHITHI W TeopeM, ammapara ainreOpbl, pelmeHus
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1ay:

orepupoBaHrue Ha 0a30BOM YPOBHE MOHITHSIMH: PAaBEHCTBO (pUryp, mapamieiabHOCTh U
NEePHEHANKYIISIPHOCTD IPSIMBIX, YTIIbI MEXKY MPSIMBIMU, TIEPIECHIUKYIISIP, HAKIOHHAS, IPOEKIINS;

MIPOBEJICHUE JI0KA3aTEIbCTB B TEOMETPUH;

olepupoBaHuE Ha 0a30BOM ypOBHE MOHSATUSMHU: BEKTOP, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpPA Ha YHCII0, KOOPAMHATHI Ha MJIOCKOCTH;

pellleHre 3ajad Ha HaXOXJACHHWE TIeOMETPUYECKMX BEIUYMH (JUIMHA M PacCTOSHHUE,
BeJIMYMHA yTJIa, TUIOMIA/Ib) 0 00pa3iiaM WK alropuTMam;

8) oBnajeHWE MTPOCTEUIIUMHU CIIOCOOAMHM TPEICTABICHUS M aHaIM3a CTATUCTUYECKUX
JTaHHBIX; (OpMHpOBaHHE NPEICTABICHUN O CTATUCTUYECKHX 3aKOHOMEPHOCTSAX B pearbHOM
MHUPE U O pa3IMYHbIX CIOCO0aX MX H3YyYEHHUS, O MPOCTEHIIMX BEPOATHOCTHBIX MOJEISX;
pa3BUTHE YMEHUH H3BJIEKaTh MH(OpMAIHIO, MPEICTaBICHHYI0 B TaOnuIlaX, Ha JuUarpammax,
rpadukax, ONUCHIBATh U aHAJIM3UPOBATh MACCUBBI YUCIIOBBIX JAHHBIX C OMOIIbIO MOAXOISALINX
CTaTUCTUYECKUX  XAPAKTEPUCTHK, WCIOIb30BaTh [OHUMAHHE BEPOSTHOCTHBIX CBOMCTB
OKPY’KaIOIIMX SBJIICHUN NTPU IPUHATUU PEILICHUN:

(dbopMupOoBaHHE TIPEACTABICHHUS O CTAaTHCTUYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTHU
CITy4altHOTO COOBITHS;

pelieHre IpOCTeHINX KOMOMHATOPHBIX 3a7a4;

OTpe/ieNIeHUEe OCHOBHBIX CTAaTUCTUYECKUX XapaKTEPUCTHUK UYMCIOBBIX HAOOPOB;

OILICHUBAHUE U BBIUYUCIICHUE BEPOSATHOCTH COOBITHS B MPOCTEUIITNX CITYJasiX;

HaJIM4Yue MPEeACTABICHUS O POJIM MPAKTUYECKU JOCTOBEPHBIX U MaJIOBEPOSTHBIX COOBITHH,
0 pOJU 3aKOHA OOJIBIIIUX YHCENl B MACCOBBIX SIBIICHUSX;

YMEHHE CPaBHUBATh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKH, MTOJIyUEHHBIE B ITpoOLIecce
pelIeHus TPUKIATHON 3a/1a4H, U3YYCHUS PEATbHOTO SIBICHHUS,

9) pazBuTHE YMEHU MPUMEHATH U3YUCHHBIE MMOHATHS, PE3YIbTAThl, METOJIbI I PELICHUS
3a/1a4 MPAKTUYECKOrO XapakTepa M 3aJad W3 CMEKHBIX IUCLUUIUIMH C HCIOJIb30BAHMEM IpHU
HEO0OXOUMMOCTH CIPABOYHBIX MATEPHAJIOB, KOMIIBIOTEPA, MOJIB30BATHCS OLIEHKOW M MPUKHIKON
MIPY MPAKTUYECKUX pacueTax:



pacrno3HaBaHHE BEPHBIX U HEBEPHBIX BbICKa3bIBaHMIA;

OLICHUBAHME PE3YJIbTATOB BEIYUCICHUH IIPU PEUICHUH ITPAKTUYECKUX 3a]a4;

BBIIIOJTHEHUE CPABHEHUS YUCEI B PEAJIHBIX CUTYaLUsX;

UCIIOJIb30BAHNE YHCIIOBBIX BBIPDAKEHUMN IIPU PEIICHUM IPAKTHUYECKHUX 3aJad M 3ajad W3
JpYrux y4eOHBIX MPEMETOB;

peleHre IPaKTUYECKHX 3a/1a4 ¢ IPUMEHEHNEM MPOCTEHIINX CBOMCTB QUryp;

BBIMTOJIHEHUE TMPOCTEHIINX MOCTPOCHUH M M3MEPEHU Ha MECTHOCTH, HEOOXOIUMBIX B
peanbHOU KU3HU;

10) dopmupoBanne MHPOPMALMOHHON M ANTOPUTMUYECKOH KyIbTYphl, (popMupoBaHUE
IPEJCTaBICHNUs O KOMIbIOTEpE KaK YHHBEpPCAJIbHOM YCTpoicTBe 00pabOTKM HH(pOpMaLuy;
pa3BUTHE OCHOBHBIX HaBBIKOB U YMEHUN HCIOJIB30BaHUS KOMIIBIOTEPHBIX YCTPOUCTB;

11) ¢opmupoBanue mnpezncraBieHUs 00 OCHOBHBIX M3y4aeMbIX MOHSATUAX: MHpOpMaLu,
QJITOPUTM, MOJIEJIb - U UX CBOWCTBAX;

12) pa3BuTHE aNrOPUTMUYECKOIO MBILIUIEHUS, HEOOXOAUMOIo JUIsl MPO(ecCHOHANbHOM
JESITEIBHOCTH B COBPEMEHHOM OOIIECTBE; Pa3BUTHUE YMEHMM COCTAaBUTh M 3aIllMCaTh aIrOPUTM
JUIl KOHKPETHOTO MCIIOJIHUTENS; (POPMUPOBAHUE 3HAHUN 00 aJrOPUTMHUYECKHX KOHCTPYKILIHMSAX,
JIOTUYECKUX 3HAUYEHHUAX W ONEpaLUAX; 3HAKOMCTBO C OJHUM M3 SI3bIKOB IPOrPAMMUPOBAHMS U
OCHOBHBIMM aJITOPUTMHUUYECKUMU CTPYKTYpaMH - JTUHEHHOMN, YCIOBHON U LIMKJINYECKOM;

13) ¢hopmupoBanue ymMeHuil (Gopmainzaluyd U CTPYKTYpUpOBaHUS MH(OpMALIUK, YMEHUS
BBIOMPATH CIIOCO0 MPE/ICTaBIICHUs JaHHBIX B COOTBETCTBUU C ITOCTABJICHHOM 3a/1aueil - TaOInIbl,
CXEMBI, TpauKH, JHarpaMMbl, C UCIOJIb30BAHUEM COOTBETCTBYIOUIMX MPOTPAMMHBIX CPEICTB
00pabOTKHN JaHHBIX;

14) hbopmupoBaHre HaBHIKOB U YMEHHI O€30MIACHOTO M 11eJIECO00PAa3HOTO MOBEACHUS MPU
paboTe C KOMIBIOTEPHBIMM IporpamMmmamu U B MHTepHeTe, yMeHHMs COOIIOAATh HOPMBI
MH(}OPMaLMOHHOM 3TUKU U IIPaBa;

15) mst cnenbix ¥ c1abOBUISIIMX 00YYAIOLTUXCSA:

BJAJICHHE TMPaBUJIAMM 3allUCH MaTeMaTHYeCKuX (OpMya H CHENHaIbHBIX 3HAKOB
penbedHO-TOUSCYHOM cucTeMbl 0003HaueHui JI. bpaiins;

BJIaJICHHE TaKTUJIBHO-OCSI3aTeNFHBIM CIIOCOOOM 00CIIeIOBAaHUS U BOCTIPUSTHS PEIbe(hHBIX
n300pakeHUI PEeIMETOB, KOHTYPHBIX N300paKEHUH reoMeTpHUecKuX GUryp u T.11.;

YMEHHE YWUTaTh pelbeHble TpaduKU dIEMEHTapHbIX (QYHKUMH Ha KOOpIWHATHOU
IUIOCKOCTH, TPUMEHSATH CIIEIHaIbHBIE PUCTIOCOOIEHUS [T PEIbe(HOTr0 YepUESHHUS;

BJIa/ICHHE OCHOBHBIM ()YHKIIMOHAJIOM NPOTrpaMMbl HEBU3YAJILHOTO JOCTYyNa K HHGOpMauu
Ha okpaHe IIK, yMeHue wucronp30BaTh MepPCOHAIbHBIE TUQIOTEXHUUECKHE CpEACTBA
MH(}OPMaLMOHHO-KOMMYHUKAIIMOHHOTO JTOCTYTAa CIAENBIMU 00y4atoIUMUCS;

16) g oOyyaromuxcst ¢ HapyUIeHUsIMHU OIOPHO-JBUTaTeILHOIO anmapara:

BJIJICHUE CIIELMaJIbHBIMU KOMIIBIOTEPHBIMHU CpPEJCTBAMHM MPEJCTaBICHHUS W aHalIu3a
JAHHBIX U YMEHHE HCIIOJb30BaTh IEPCOHAIBHBIE CPEICTBA JOCTYIA C Y4YETOM JIBUTaTENbHBIX,
pedeBUraTeNbHbIX U CEHCOPHBIX HAPYIICHUII;

BeinyckHuK HayuyuTcs B 7-9 Kiaccax (Il HCIIOJIb30BAHUS B IIOBCEIHEBHOM KNU3HU H
olecreyeHUs1 BO3MOKHOCTH YCIICIITHOTO NMPOJOJIKeHUs1 00pa30BaHus Ha 0230BOM yPOBHe)
JJIeMEHTBI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKH

e  OnepupoBaTh HAa 6A30BOM YpOBHE' MOHATHSAMI: MHOKECTBO, SIEMEHT MHOYXKECTBA,
MOJIMHO>KECTBO, MPUHAIEKHOCTH;

L4 3a1aBaTb MHOKECTBA INCPCUHUCIICHUEM UX DJICMCHTOB;

1 .
311ech U Jajee — pacrno3HaBaTh KOHKPETHBIE IPUMEPHI OOIIUX MOHITHH M0 XapaKTePHBIM MPU3HAKAM, BBITIOJIHSTH
JICUCTBHS B COOTBETCTBUU C ONPE/ICIEHUEM U MPOCTEHIIUMU CBOMNCTBAMU MOHSTHIA, KOHKPETH3UPOBATh IPUMEPAMHU

o011Me ITOHITHS.



® HAXOIWTH MEepeceueHne, 00beTMHEHHE, TOJIMHOKECTBO B MPOCTEUIITUX CUTYAIIUSX;

e omepupoBaTh Ha 0a30BOM YpOBHE MOHSATHUSMHU: OIPENICICHHE, aKCHOMa, Teopema,
JI0Ka3aTelIbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JIJIsl TOATBEP>KHEHUSI CBOMX BBICKA3bIBAHUH.
B noBceqHeBHOM KU3HM U NPU U3YYEHUM IPYTUX NPeIMETOB:

®  HCNOJNB30BaTh TpapuuecKoe MPEACTABICHHE MHOXECTB JUIsl OMUCAHUS PeabHBIX
MPOLIECCOB U SBJICHUH, IPH PEHICHUH 33]1a4 IPYTHX YU4EeOHBIX MPEAMETOB.
Yucaa

e OmnepupoBaTh Ha 6a30BOM YPOBHE HMOHSTHUSMH: HATypallbHOE YHCIIO, L[EI0E YHUCIIO,
OOBIKHOBEHHast JIpoOb, JecsATHYHAas ApoOb, CMEUIaHHas JpoOb, palMOHAIBFHOE YHCIIO,
apru(MEeTHUECKUI KBaIPaTHBIM KOPEHB;

®  JCIOJIB30BaTh CBOMCTBA YMCEII U ITPABUJIA ACWCTBUI IIPU BBIIIOJHEHUN BBIYUCIICHUM;

®  HCIOJIb30BaTh MPU3HAKU JCIUMOCTH Ha 2, 5, 3, 9, 10 nipu BBINOJIHEHUU BBIYUCICHUI
Y PEUICHUH HECJIOKHBIX 3a/1a4;

®  BBINOJHATH OKPYIJIEHHUE PALIMOHATIBHBIX YHACENI B COOTBETCTBUM C IIPaBUJIAMH;

®  OLICHMBATh 3HAYEHHE KBAJAPATHOI'O KOPHS U3 MMOJOKUTEIBHOTO LEIOT0 YUCIIA;

®  pacro3HaBaTh PAllMOHAJIbHBIEC U UPPALMOHAIbHBIEC YUCIIA;

®  CpaBHMBATh YHUCIA.
B noBceqHeBHOM KU3HM U NMPU U3YYEHUM IPYTUX NPeAMETOB:

®  OLICHMBATh PE3YJIbTATHI BBIYUCICHUN MIPU PEIICHUU MPAKTUUECKUX 3a/1a4;

®  BBINOJHATH CPABHEHUE YHCEN B PEAIbHBIX CUTYAIUSX;

®  COCTaBJISITh YKCJIOBBIE BBIPAKECHUS NPHU PEIICHUM MPAKTUYECKUX 3aJad M 3a71a4 W3
JIPYTUX y4eOHBIX MPEIMETOB.
ToxkpecTBeHHbIE IPe00pa30BaHUS

e BrimonHATE HECHOXKHBIE MpPeoOpa3oBaHUs U BBHIYMCICHUS 3HAUEHUN YHCIOBBIX
BBIPDOKEHMM, COAEp)KAIMX CTENEHM C HaTypalbHBIM II0Ka3aTeJIeM, CTENEHH C LEJIbIM
OTPHLIATEIIBHBIM IIOKA3aTeleM;

®  BBINOJHATH HECJOXKHBIE MPeoOpa3oBaHMs LENBIX BBIPAKEHU: PACKphIBaTh CKOOKH,
IPUBOJIUTH MOAOOHBIE CIIaraeMble;

®  HCIOJIb30BaTh (HOPMYINBI COKPAIIEHHOTO YMHOXEHHS (KBaJpaT CYMMBI, KBaapaT
Pa3HOCTH, Pa3HOCTH KBAJIPATOB) VISl YIIPOIICHHS BEIYUCICHUN 3HAUCHUI BBIPAXKEHUH;

®  BBHIMOJHATH HECJOXKHBIE TPEOOpa3oBaHUs JAPOOHO-IMHEWHBIX BBIPAKEHUN U
BBIPOKEHHM C KBaJIPAaTHBIMA KOPHSIMH.

B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEJIMETOB:



® TIOHMMAaTh CMBIC] 3allMCH YUCIIA B CTAaHAAPTHOM BHJIE;

e  omnepupoBaTh Ha 6A30BOM YPOBHE IMOHITUEM «CTaHIAPTHAS 3aIHCh YHCIIay.
YpaBHeHus1 1 HEPABEHCTBA

e OmnepupoBarh Ha 0a30BOM ypOBHE MOHSTHSIMU: PAaBEHCTBO, YHCIOBOE PABEHCTBO,
ypaBHEHHE, KOPEHb YpaBHEHHUs, PEICHHE YpPAaBHEHHUs, YMCIOBOE HEPAaBEHCTBO, HEPABEHCTBO,
pelleHre HEpPaBEeHCTBA;

®  IIPOBEPATH CIPABEIMBOCTbh YUCIOBBIX PABEHCTB U HEPABEHCTB,;

e peulaTh JIMHEHHbIC HEPABEHCTBA M HECIOXKHBbIE HEPABEHCTBA, CBOAALIMECH K
JIMHEWHBIM;

®  peulaTh CUCTEMbl HECIOKHBIX JMHEHHBIX YPAaBHEHHH, HEPABEHCTB;

®  TIPOBEPSATH, ABISAETCS JH JAHHOE YHCIIO PEUICHUEM YpaBHEHUS (HEPaBEHCTBA);

e  pemath KBaJpaTHBIE YpaBHEHUS O GOPMYIe KOpHEH KBaJIPaTHOTO YpaBHEHHUS,

e  u300paXkaTh pelIeHHsI HEPABEHCTB M UX CUCTEM Ha YHCIIOBOM MPSIMOM.

B noBcegHeBHOIi ;KM3HU M PU U3YYeHUH IPYTrUX NPeAMETOB:

®  COCTaBIIATH M peIIaTh JIMHEHHbBIC YpaBHEHHs MPH PEIICHUH 3a/1a4, BO3HUKAIOIINX B
JpYyrux y4yeOHBIX MpeaMeTax.

DOyHKIUHA

e Haxonuth 3HaueHHe QYHKIMHU 1O 33JAHHOMY 3HAUEHHIO apTyMEHTa;

® HAXOJUTh 3HAYCHHE APTYMEHTa 1O 33JaHHOMY 3HAYCHHIO (DYHKIIMH B HECIIOMXKHBIX
CUTYalUsX;

®  OMNpeneNaTh IOJIOKEHHE TOYKH 10 €€ KOOpAWHATaM, KOOPAMHATHI TOYKH IO e
MOJIOKEHUIO Ha KOOPJMHATHOMN TIIOCKOCTH;

e 10 rpaduKy HAXOAWUTh OONACTH ONpEAEICHUS, MHOXXECTBO 3HAYCHUH, HYIH
(GyHKLIMU, TPOMEXKYTKHM 3HAKONOCTOSHCTBA, TPOMEXYTKHM BO3pacTaHUs U  yOBbIBaHUS,
HanOoJIpIIIee M HANMEHbIIIee 3HaYCHUsT QYHKIINU;

®  CTPOUTH IpadUK JUHEHHON (PYHKIMH;

®  TIPOBEPSATH, SABIAETCS JIU JaHHBINA rpaduk rpadukoM 3a1aHHON QyHKIMM (JTMHEHHOH,
KBaJJpaTUYHOM, 0OpaTHOM MPONOPLIHUOHAIBHOCTN);

e ompeneniTh NPUOIMKEHHBIE 3HAYEHHS KOOPIUHAT TOYKHM IepeceueHHsl IpauKoB
yHKLM;

e omepupoBaTh Ha  0a30BOM  YpPOBHE  TOHATHSAMH:  I1OCJI€AOBATEIbHOCTH,
apudMeTHIECKas MPOTPECCHsI, TEOMETPHUYECKAs TIPOTPECCHS;

e pemath 3aJa4d HAa TMPOIPECCHM, B KOTOPBIX OTBET MOXKET OBITh MOJy4YeH

HEIMOCPEICTBEHHBIM MOJCYETOM 03 MPUMEHEHHs (POPMYII.



B noBceHeBHOM KU3HHM M NIPH U3YYCHHHU APYTHX NPEIMETOB:

®  UCNOJIB30BaTh I'pa)MKU peanbHbIX MPOLECCOB U 3aBUCUMOCTEH IS ONpENeeHus ux
CBOWCTB (HauOOJIbIIME M HAUMEHBIIME 3HAYCHUS, MPOMEKYTKH BO3pACTaHHS U YObIBaHHA,
00J1aCTH MOJIOKUTEIBHBIX U OTPULIATENIbHBIX 3HAYEHUH U T.11.);

®  WCMOJB30BaTh CBOWMCTBA JMHEWHOW (PYHKIMH M ee rpaduk Npu pelieHuH 3aaad U3
JPYruX y4eOHBIX PEAMETOB.
CrarucTuKa U Teopusi BepOSATHOCTEM

e lmerr mpencraBieHHE O CTAaTUCTUYECKUX XapaKTEPUCTUKAX, BEPOATHOCTHU
CJIy4alfHOro COOBITHSI, KOMOMHATOPHBIX 3a7a4ax;

e pemarb OPOCTEWIIME  KOMOMHATOpPHBIE 334l METOJOM  HIpPSIMOTO |
OpraHU30BaHHOTIO 1epedopa;

®  NPEICTaBJIATH JaHHbIE B BUJE TaOIMILI, AUarpamMm, rpaduKoB;

e  yHuTaTh HH(OPMAIHIO, TPEACTABICHHYIO B BUJIE TaOIUIIbI, TMarpaMMBbI, TpaduKa;

®  ONpeaeNsITh OCHOBHbBIE CTATUCTUYECKHE XapaKTEPUCTUKHU YUCIOBBIX HAOOPOB;

®  OLCHUBATh BEPOSTHOCTH COOBITHS B IPOCTEHIINX CIy4asix;

®  UMETb IPEJCTABICHUE O POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBICHUSX.
B noBceHeBHOM KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMeTOB:

®  OLIEHUBATh KOJIMYECTBO BOSMOXKHBIX BAPUAHTOB METO/IOM I1epebopa;

® UMEThb IPEICTAaBICHHE O PpOJIM MPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOSITHBIX
COOBITHI;

® CpaBHMBAaTb OCHOBHBIE CTaTUCTHMYECKHE XapaKTEPUCTUKH, MOJTYYEHHBIE B IIPOLECCE
pemeHus MPUKIAIHON 3a4a41, U3yUEHUs PEATBHOTO SIBJICHUS;

®  OLIEHUBATh BEPOSATHOCTh PEaIbHBIX COOBITUI U SBJICHUN B HECTOXKHBIX CUTYalIUsX.
TekcToBbIC 321241

e Pemare HECIOXKHbBIE CIOKETHBIE 33aJaud pPa3HbIX THUIIOB Ha Bce apUpMETHUYECKHe
JIeHCTBHS,

® CTPOUTh MOJIENb YCIOBUS 3agaud (B BUAE TaOJMLbI, CXEMbl, PUCYHKA WJIHU
YpaBHEHHUS), B KOTOPOM JaHbl 3HAUEHUS JBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIMYUH, C LIEJBIO
NIOMCKa PELICHUs 3a/1a4H;

®  OCYUIECTBJIATH CIOCOO MOMCKA PELIeHUs 33/1a4d, B KOTOPOM PacCyKICHHE CTPOUTCS
OT YCJIOBUS K TPEOOBAHHIO UM OT TPeOOBAHUS K YCIOBUIO;

®  COCTaBJIATH IUIAH PEIICHUS 3a]1a4H;

° BBIJCIIATD 3Tallbl PCIICHHUA 3aa4u,



®  UHTEPHPETHPOBATH BBIUUCIUTENBHBIE pPE3yNbTaThl B  3agade, HCCIeI0BaTh
MOJIy4YEHHOE pellIeHUE 3aauu;

®  3HATh pazMuMe CKOpocTel 00BEKTa B CTOSIUEH BOJE, IPOTUB TEUCHHS U IO TEUECHUIO
peKu;

e  pemiarth 33Ja4M Ha HAXOXKJIEHUE YaCTH YKCia U YKUClia IO €ro 4acTu;

e pemarth 33Ja4d  Pa3HBIX THIOB (Ha paboOTy, Ha TOKYIKH, Ha JBU)XCHHUE),
CBSI3BIBAIOIIUX TPU BEJIUYUHBI, BBIJICISITh 3T BEIMYUHBI U OTHOIICHUS MEX1y HUMU;

®  HaxOJUTh MPOLEHT OT YMCIA, YUCIO MO MPOLEHTY OT HEro, HaXOAUTh MPOLEHTHOE
CHU)KEHHE WJIM MPOLIEHTHOE MOBBIILICHUE BEIMYMHBL

®  pelIaTh HECJIOKHbIE JIOTUYECKUE 3a7a4i METOJIOM PACCYkKICHUM.
B noBceiHeBHO KU3HM U NIPM U3YYEHHHU APYTUX NMPeIMETOB:

®  BBIABUTaTh THIIOTE3bl O BO3MOXKHBIX MPEIENbHBIX 3HAYCHMUSIX HCKOMBIX B 3ajiaye
BEIIMYMH (JIeTIaTh IPUKUIIKY).
I'eomeTpuueckue Gpurypsi

e  OmnepupoBarh Ha 6a30BOM yPOBHE OHSATHUSIMH F€OMETPHUECKUX DUTYD;

e u3BJIEKaTh MHQOPMAIMIO O TeOMETpUUYECKUX GUrypax, MpPEACTaBICHHYIO Ha
YepTekax B SBHOM BHJIC,

® TPUMEHSTh [UIsl pelIeHUs 3a7ad TeoOMETpUYecKue (aKThl, €CIU YCIOBHUS HUX
NpUMEHEHHUS 3a1aHbl B IBHOU (hopme;

e pemath 337aud HAa HaXOXKJIEHHE TEOMETPHUYECKHX BEJIMYMH MO oOpaslam WU
ITOPUTMaM.
B noBceaHeBHOI :KM3HM M IPU U3YYeHHUH JPYIHX NPeAMETOB:

®  WCIONB30BaTh CBOWCTBA T'€OMETPHUYECKUX (UTYp JUIS pPEHICHUS TUIOBBIX 3a/ad,
BO3HHUKAIOIINX B CUTYAIMSIX OBCEAHEBHOM XKU3HU, 33/]]a4 MPAKTUYECKOTO COJIEPKaHMSL.
OTHoIeHNs

e OnepupoBaTh Ha 0a30BOM YpPOBHE MOHSATHSMU: PABEHCTBO (UTYp, paBHbIE (UTYPHI,
PaBEHCTBO TPEYTOJBHUKOB, MAapalIeIbHOCTh MPSAMBIX, MEPHEHAUKYISIPHOCTh MPSIMBIX, YTJIbI
MEXy IPSIMBIMH, TIEPIICHIUKYIISP, HAKIOHHAS, TIPOCKIIHS.
B noBceaHeBHOIi ;KM3HU M PU U3YYeHHUH IPYTUX NMPeAMETOB:

®  WCNOJNB30BaTh OTHOWICHHS JUIsI PEIICHUS TPOCTEHIMX 3a7ad, BO3HHUKAIOIIUX B
peanbHON KU3HU.
H3mepennsi u BbIYHCIEHUSA

e BpImonHAT, W3MepeHHE MJIUH, pPACCTOSHUM, BEJIMYUH YIJOB, C IOMOIIBIO

HHCTPYMCHTOB IJIA I/ISMepeHI/Iﬁ JJIMH U YTJIOB;



e nOpuMeHATH (HOpMYJBl MEPUMETpa, IUIOW@And M 00bEMa, IJIOUIATU TMOBEPXHOCTH
OTJIENbHBIX MHOTOI'PaHHUKOB IIPY BBIUNCICHUX, KOTJa BCE JaHHBIE UMEIOTCS B YCIIOBHH,

e npuMeHATh TeopeMy lludaropa, 6a30Bble TPUTOHOMETPUUECKHUE COOTHOLICHUS IS
BBIUMCJICHMS [UIMH, PACCTOSIHUY, IIJIOIAAEH B IPOCTEHIINX CIIydasix.
B noBceqHeBHOM KU3HH U NPU U3YYEHUH APYTUX NIPeIMETOB:

®  BBIYNCIATH PACCTOSIHMS HAa MECTHOCTH B CTaHAAPTHBIX CHUTyalUsaX, IUIOIIAJU B
NPOCTEUIINX CIyYasx, IPUMEHATh (OPMYIIbI B TPOCTEHUIIINX CUTYalUAX B TOBCEIHEBHOM KU3HU.
I'eomeTpruyeckue nocTpoeHus

e M300paxkaTh TUMOBBIE IJIOCKHE (UTYPHI U (UTYPHI B MPOCTPAHCTBE OT PYKH H C
IIOMOUIbI0 HUHCTPYMEHTOB.
B noBceHeBHOM KU3HHM M NIPH U3YYCHHHU APYTHX NPEIMETOB:

®  BBINOJIHATH NPOCTEHIINE TMOCTPOEHHUS HAa MECTHOCTH, HEOOXOOUMbIE B pealbHOM
JKU3HU.
I'eomeTpnueckune npeodpazoBaHus

e  Crpouts purypy, CHMMETPUUHYIO JAaHHOH (PUrype OTHOCUTEIBHO OCH U TOYKH.
B noBceqHeBHOM KU3HHU U NPU U3YYEHUH APYTUX NPEeIMETOB:

®  DPAacCHO3HaBATh JABMKEHHE OOBEKTOB B OKPYXKAIOILEM MUPE;

®  DPacHo3HaBaTh CUMMETPUYHbIE (PUTYPHI B OKPYXKAIOIIEM MUpE.
BekTops! M KOOPAMHATHI HA IJIOCKOCTH

e OmnepupoBarb Ha 0a30BOM YpOBHE TMOHSATHSIMU BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEJICHNE BEKTOPA HA YHCIIO,KOOPANHATHI HAa INIOCKOCTH;

e ompenenath MNPUOMIKEHHO KOOPAMHATBI TOYKM 1O €€ M300paKeHUI0 Ha
KOOPAMHATHOW IIOCKOCTH.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPEeIMETOB:

®  JCHOJIB30BaTh BEKTOPHI JAJI PEIIECHUS MPOCTEHIINX 3a7a4 Ha ONPEICIICHHE CKOPOCTH
OTHOCHUTEIIBHOTO JBHYKEHUS.
Hcropust MaTeMaTHKHU

e  OnuchiBaTh OTIEJIBHBIE BBIJAIOUINECS PE3YNbTATHI, MOJTYYEHHBIE B XOJE€ Pa3BUTHUSA
MaTE€MaTHUKHU KaK HayKH;

®  3HATH IPUMEPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBA3U C OTEUYECTBEHHOU
Y BCEMHUPHOH UCTOpPUEH;

e [IOHMMAaTh POJIb MATEMATUKH B pa3BuTuu Poccuu.

MeToabl MATEMATUKH



e BpiOupare NOAXOAAIINA HM3YYEHHBIH METOJ MJS DPEUICHUH W3YYEHHBIX THUIIOB
MaTeMaTUYECKHUX 3a/1a4;
e IlpuBoauth npHUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B  OKpYXarollen

HeﬁCTBHTeHBHOCTH " IIPOU3BCACHUAX UCKYCCTBA.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS B 7-9 Ki1accax /sl o0ecrnedeHus
BO3MOSKHOCTH YCIIEIIHOTO MPOJ0JIKEeHUsI 00pa3oBaHus HA 02a30BOM U YIiIy0JJéHHOM
YPOBHSIX
DJIeMeHThI TEOPUU MHOKECTB M MATEeMATHYECKOI JTOTHKH

e  Onepuposamo 2 nomsmusmu: onpeoeieHue, meopema, aKCUOMd, MHONCECME0,
XapaKmepucmuKky MHONCECM8d, 3JIeMeHm MHOJCeCmed, Nycmoe, KOHeuHoe U OeCKOHeuHoe
MHOICECB0, NOOMHOICECTBO, NPUHAODTIEHCHOCTb, BKII0UEHUEe, PABEHCIBO MHONCECME,

®  U300padCamv MHOIICECHBA U OMHOUEHUE MHOICECME C NOMOWbIO Kpy208 Diliepa;

® onpeoenimv  NPUHAONEHCHOCMb  DJIEMEHMA  MHOMCECMBY, 00beOUHeHUulo U
nepeceueHu MHOJICeCms;

®  3a0a6amb MHOJCECMBO C NOMOWDIO NEPEUUCTeHUs. IIEMEHMO8, CLOBECHO20
ONUCAHUS;

®  onepupogamv  NOHAMUAMU.  BbICKA3LIGAHUE,  UCMUHHOCMb U  JOJICHOCHb
BbICKA3LIBAHUSL, OMPUYAHUE BbICKA3bIGAHUL, ONEPayuu HAO BbICKA3LIGAHUSAMU. U, UIU, He,
VCILOBHbIE BbICKA3LIBAHUSL (UMNAUKAYULL),

®  CMpoums 8bICKA3bIBAHUS, OMPUYAHUS BbICKA3bIEGAHULL.
B noBce1HeBHOM KU3HM ¥ NIPH U3YYEHHH JAPYTUX MPeIMETOB:

®  Ccmpoums YenouKu YMO3AKIIOUEeHUL HA OCHOBE UCNONb308AHUS NPABUIL IOSUKU,

®  UCNONL308AMb  MHONCECMBA, ONepayuu ¢ MHOICECMBAMU, UX 2paguueckoe
npedcmasierue 0Jisk ONUCAHUS PEATbHbIX NPOYECCO8 U AGIeHULL.
Yucaa

o  Onepuposamv NOHAMUAMU: MHONHCECMBO HAMYPAILHLIX YUCE]l, MHONCECMBO UeNblX
yucen, MHONCECMBO PAYUOHANbHBIX YUCEl, UPPAYUOHATbHOE YUCIO, KBAOPAMHbIL KOPEHb,
MHOCECMBO OelCMBUMENbHbIX YUCE]l, 2E0MEeMPUYECKAsL URMEPNPEemayus HAmypaibHblX, YeblX,
PAYUOHATILHBIX, OCUCMBUMENbHBIX YUCE]L;

®  NOHUMAMb U 0OBACHAMb CMBICT HOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINOJHAMb BLIYUCILEHUS, 8 MOM YUCILE C UCNOIb30BAHUEM NPUEMOE DAYUOHATILHBIX

B8bIYUCTEHUU,

2
3H€CI) " Jajie€ — 3HaThb ONPEACICHUC TIOHATHSA, YMCTh HOACHATH €TI0 CMBICIL,YMETb MCIIOJIb30BaTh IOHATHUEC U €0
CBOIiCTBa IIpyu NpOBCACHNH paCCY)KHGHHﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3aJ1a4.



®  GLINONHAMb OKPY2leHUe PAYUOHANbHBIX YUCeN ¢ 3a0aAHHOU MOYHOCMbIO,

®  CPABHUBAMb PAYUOHANbHBLE U UPPAYUOHATbHBIE YUCIA,

®  NpPeoCcmasnAmsb payUOHAIbHOE YUCTO 8 BUOe 0eCAMUYHOU OpooU

®  YNOpPAO0OUUBAMb YUCIA, 3ANUCAHHbLE 8 8U0e 0DLIKHOBEHHOU U 0eCAMUYHOU OpooOU;

e naxooumov HOJ/[ u HOK uucen u ucnonv3osams ux npu peulenuu 3a0ay.
B noBceiHeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

®  NpUMEHAMb NPAUNA NPUOTUICEHHBIX GbIYUCICHUN NPU pPeuleHUuu NpaKmudecKux
3a0ay u pewieHuu 3a0a4 Opyeux y4eOHbvIX npeomemos;

®  GLINONHAMb CPAGHEHUe DPe3VIbMAmMOo8 GbIYUCIEHUN NPU PeuleHUU NpaKmuiecKux
3a0au, 8 MOM Yucjie NPUOIUNCEHHBIX BbIUUCTEHUU;

® cocmasenamb U OYEHUBAMb HUCIOBblE BbLIPANCEHUS NPU PeueHul NpaKmuiecKux
3a0a4 u 3a0a4 u3 opyaux y4eOHvlX npeomemos;

®  3anucvl@ams U OKPY2isimb YUCI08blE 3HAYEHUS PEANbHBIX 8ETUYUUH C UCNONIb308AHUEM
PA3HBIX CUCTEM UBMepeHUs.
ToxnecTBeHHBIE MPEOOPA3OBAHUS

e Onepuposamsb NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3amenem, CmeneHu c
YenviM OMmpUYamenbHulM NOKA3amenem,

®  GLINOAHAMbL NPeodPA308AHUSL UYENbIX GbIPANCEHUN. OelUCmeUs ¢ O0OHOYIeHAMU
(cnoowcenue, ebluumManue, YMHOJICEHUE), OClUCMEUsi ¢ MHO2OUIEHAMU (CILOJICeHUe, BblYUMAaHuUe,
VMHOOICEHUe);

®  GLINOAHAMb PA3NIOJNCEHUE MHO2OUIEHO8 HA MHONCUMENU OOHUM U3 CHOCODO0B:
8bIHEeCeHUe 3a CKOOKY, ePYNNUPOBKA, UCHONb308AHUE POPMYT COKPAUEHHO20 YMHONCEHUSL,

®  gbl0enAMmb K8AOPANM CYMMbl U PAZHOCMU OOHOULEHOB;

®  PACKNAObIBAMb HA MHONCUMENU K8AOPAMHBLL MPEXUTICH,

®  GLINOAHAMbL NPEOOPA3OBAHUS  BBIPANCEHUL, COOEPAHCAUUX CMENeHU C YeablMu
OMPUYAMENLHBIMU  NOKA3AMENAMU, Nepexooums Om 3anuci 6 6ude CMeneHu ¢ Yeibim
OmMpUYamenbHbiM NOKA3amenem K 3anucu 8 suoe opoou,

®  GLINOAHAMbL NPeodPaA308aHusi OPOOHO-PAYUOHANLHBIX BbIPANCEHUL: COKPAWEHUEe
O0pobell, npusedeHue aneebpauieckux opoobetl Kk 00wemy 3HamMeHamenio, CloHCeHUue, YMHONCEHUE,
OeneHue aneebpauyeckux opodeil, 8036edeHue aneedpauieckol Opoou 8 HamypaibHyIo U Yeayio
OMPUYAMENbHYIO CIeNneHb,

®  BLINOIHAMb NPEOOPAZOBANHUSL BLIPANCEHULU, COOEPHCAUUX KBAOPAMHbIE KOPHU,

®  guidenamsb K8aopam CyMmbl UIU PAZHOCIU OBYYILEHA 8 BbIPANCEHUSX, COOEPHCAUUX

K6aopammbvle KOPHU,



®  BLINOIHAMb NPEOOPAZOBANUS BLIPANCEHUU, COOEPHCAUUX MOOYTb.
B noBceaHeBHOI1 ;KM3HU M IPU U3YYEeHHH JPYTUX NMPEAMETOB:

®  BLINOIHAMb NPEOOPA30BAHUSL U OCUCMBUS C YUCLAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM
suoe;

®  BLINOAHAMbL NPeoOdPA306aHUs ANICeOPAUUECKUX BbIPAJICEHUN NPU peuleHul 3a0ay
Opyeux yueOHblx npeomemos.
YpaBHeHUsI 1 HEPABEHCTBA

o  Onepuposame NOHAMUAMU. YPAGHEHUE, HEPABEHCMBO, KOPEeHb YPABHEHUs, peuleHue
HepaseHcmea, PAeHOCUNbHbIE YPAGHEHUs, 001acmb onpedeneHus ypaeHeHus (HepaseHcmad,
cucmemvl YpaGHeHUIl UlU HEPABEHCME),

®  pewiamv JUHElHble YPAGHEHUs U YPABHEHUs, C800UMble K JNUHEUHbIM C NOMOWbIO
MOACOECMBEHHBIX NPEOOPA306AHUIL,

®  pewiamv K8aOpamuvle YPAGHEHUs U YPAGHEHUs, CB0OUMble K KE8AOPAMHbIM C
HOMOWBIO MOACOECMBEHHBIX NPEOOPA3Z06AHUIL,

®  peuwamsb OpOOHO-TUHEUHbLE YPABHEHUS,

® pewams npocmeluiue  UPPAYUOHATbHBIE  YPABHEHUs  8Udd ,‘ff(x)za ,

JE()={9(x);

o  pewams ypasnenus euda X" =a;

®  pewams YPaGHEHUs CNOCOOOM PA3ZNIONCEHUS. HA MHONCUMENU U 3AMEHbL NEPEMEHHOT,

®  UCNONB306aNb MemOO UHMEPBANO8 OJisl PEUeHUs YeablX U OPOOHO-PAYUOHATbHBIX
HepaseHcms;

®  pewams IUHEUHblEe YPAGHEHUS U HEPABEHCMBA C NAPAMEMPAMI,

®  pewams HECIONCHbLE K8AOPAMHbBLE YPAGHEHUS C NAPAMEMPOM;

®  pewams HeCIONCHbLE CUCMEMbL TUHEUHBIX YPAGHEHUIL C NAPAMEMPAMU,

®  peuams HECIONCHbLE YPAGHEHUS 8 YENblX YUCLAX.
B noBceaHeBHOI ;KM3HU M NIPU U3YYE€HHH JPYTUX NPEAMETOB:

® cocmaenamv u pewiamov JUHEUHbIE U KEAOPAMHble VPAGHEHUS, YPAGHEHUS, K HUM
€800sUUECS], CUCHEMbL TUHEUHBIX YPAGHEHULL, HEPABEHCME NPU PeuleHul 3a0ay Opy2ux yueOHbIX
npeomemos;

®  GLINOIHAMb OYEHKY NPABOONn0000Us pPe3yabmamos, NOIYYAeMblX NpU pPeuleHuu
JIUHEUHbIX U KBAOPAMHBIX VPAGHEHUL U CUCMeM JUHEUHbIX YPAGHEeHULl U HepaeeHcms npu

peutenuy 3a0ay Opy2ux yueOHvix npeomMemos;



®  guIOUpamb coomeemcmesylouwue YpasHeHus, HEePaeeHCMed UlU UX cucmemvl OJisl
COCMABNeHUsi Mamemamuyeckol Mmooenu 3d0aHHOU peanvHOU CUumyayuu uiy npukiaoHou
3a0auu,

®  yMemb UHMEPNPemuposams NOJYYEHHbIU NPU peuleHUU YPaeHeHUs, HepaseHcmeda
UnU cucmemul pe3yibmam 8 KOHmeKcme 3a0aHHOU PeaibHOU CUmyayuu uid npuKkIaoHol 3a0adu.
DOyHKIUUHA

o  Onepuposamsb HOHAMUAMU: DYHKYUOHANLHASA 3ABUCUMOCTIb, (DYHKYUA, 2paguk
@yukyuu, cnocobvl 3a0aHusi PyHKYUU, apeymeHm u sHaveHue QyHKyuu, ooiacms onpeoeneHus u
MHOJMICECmM80  3HAYeHUli  (YHKyuu, HyIu QYHKYuY, NPOMeICymKu 3HAKONOCMOSHCMEA,
MOHOMOHHOCMb PYHKYUU, YEMHOCTb/HEUEMHOCINb PYHKYUU,

e cmpoumbv  epaguku  JTUHEUHOU, Keaopamuynou  QyHKyuil, obpamuotl

NPONOPYUOHATLHOCU, (DYHKYUU 6uda: Y =a+ Lb L y=-Ix,y=¥x, y= |X|;
X+

® Ha npumepe K8AOPAMUYHOU (QYHKYUU, UCNONIBL308AMb NPeodpaA308anus 2pagpura
pyuxyuu Y=F(x) onsa nocmpoenus epaguros ynxyuii 'y = af (kx+b)+c;

® cocmasnamv YpPasHeHusi NPAMOU N0 3A0AHHBIM YCIOBUSAM. NPOX0Oswel depe3 08e
MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOX0OsAwell depe3 OAHHYI0 MOYKY U NAPALIeNbHOU
OAHHOU NPAMOIL;

® uccrnedogamsv QYHKYUIo no eé epaguxy;

®  HAXOOUMb MHONMCECMBO 3HAYEHUU, HYIU, NPOME’CYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,

®  Onepupogamv NOHAMUAMU: NOCIEO008AMENTbHOCMb, apupmemuieckas npozpeccus,
2eoMempuiecKas npozpeccusi;

®  pewiams 3a0ayu HA APUDMEMULECKYIO U 2EOMEMPUUECKYI0 NPOSPECCUTO.
B noBce1HeBHOM KU3HM U NIPH U3YYEHHH APYTUX MPeEIMETOB:

®  ULTIOCMPUPOBAMb C NOMOWDBIO 2PAPUKA PEATbHYI0 3A8UCUMOCIb UL NPOYECC NO UX
XapakxmepucmuKam,

®  UCNONBL308AMb CEOUCMBA U 2PpAPUK KBAOPAMUYHOU (PYHKYUU NPU peuleHUuy 3a0ad u3
Opyaux yueOHblx npeomemos.
TexkcToBbIE 321a4U

e Pewamb npocmeie U CIOJNHCHblE 3A0aYU PA3HLIX MUNOS, d MAKHCe 3a0a4u
NOBBLIUEHHOU MPYOHOCHIU

®  UCNONB308aMb PA3HbIE KpAMKUe 3aNUCU KAK MOOeIU MEKCMO8 CLONCHBIX 3a0ay OJisl

nocmpoernus NOUCKOBOU CXeMbl U peuteHus 361061’«!,'



®  pasiuuams Mooelb Mekcma u Mooeib peuenus 3a0a4i, KOHCMpPYyupoeams K 0OHOU
MOOenu peuleHus HeCI0HCHOU 3a0ayll pasHvle MoOelU MeKCma 3a0ayil;

®  3HaAmMb U NPUMeHAmMb 00a cnocoba noucka peuteHus 3aday (om mpebOOBAHUS K
VCA08UIO U OM YCI08USL K MPeDOBAHUI0);

®  MOOenUpo8amsb paccylcOeHUs npu NOUCKe peuerus 3a0ad ¢ NOMOWbIO 2pag-cxemvl,

®  guI0enAMb IMANLL peUleHUs 3a0aiU U CO0EPAHCAHUE KAHCO020 IMAand;

*  yuMemb 8bIOUPAMb ONMUMALLHBINL MEMOO peueHus 3a0a4u U 0CO3HABAMb 6blOOD
Memooa, paccmampuéams paziuyHble Memoobl, HAXOOUMb pA3Hble peuleHus 3a0adu, eciu
B03MOJICHO,

®  QHAIUBUPOBANDL 3AMPYOHEHUs NPU PEUEHUU 3A0aY,

®  GLINOAHAMb PA3UYHbIE NPeoOPA308aAHUSL NPEONONCEHHOU 3a0adl, KOHCMPYUPO8ambs
HOBble 3a0a4u U3 OAHHOU, 8 MOM Hucie 0opamHvle;

®  UHMEpPNPemuposams GbIYUCIUMENbHbIE pe3yabmamsl 6 3adaue, UCCLe008amb
NOJYYEHHOE peulerie 3a0ayll,

®  QHAMUBUPOBAMDL  BCEBOZMOICHBIE —CUMYAYUU  B3AUMHO20  PACHONIONCEHUSL  O8YX
00bEeKMOo8 U U3MEHeHUe UX XAPAKMEPUCMUK NPU COBMECHHOM O8UICEHUU (CKOpOCmb, 8peMsl,
paccmosinue) npu peutenuu 3a0ay Ha OBUdlCeHue 08YX 00beKmo8 KAK 6 OOHOM, MaK U 8
NPOMUBONONIONCHBIX HANPABTICHUSAX,

®  UCCe008aMb BCEBO3ZMONCHBIE CUMYAYUU NPU PeUeHUU 3a0ay Ha 08UdCEHUe NO peKe,
PAccMampusams pasHvle CUCHEeMbl OMCYeéma;

®  peuwams pazHOOOPA3HbIE 3A0aYU «HA YACMUY,

® pewams U 0OOCHOBLIBAMb CB0€ peuleHue 3a0ay (8bl0eNAMb MAMEMAMULECKYHO
OCHOBY) HA HAXONHCOEHUe Yacmu YUCIA U YUCIA NO €20 YACMU HA OCHO8e KOHKPEMHO20 CMbLCIA
opoou;

®  0CO3HABAMb U 0OBACHAMb UOCHMUYHOCTb 3a0ad PA3HBIX MUNOB, CEA3LIBAIOWUX MPU
senuyunbl (Ha pabomy, Ha NOKYNKU, HA OBUJICEHUE). 8blOESNMb IMU GEIUYUHBL U OMHOULEHUS
MedHCOY HUMU, NPUMEHSIMb UX NPU peuleHuu 3a0ay, KOHCMpYyuposams cOOCMEEHHble 3a0ay
VKA3AHHBIX MUNOS,

®  grnademsv OCHOBHBIMU MEMOOAMU PeULeHUsl 3A0aY HA CMECU, CNILABbL, KOHYEHMPAayuu,

®  pewams 3a0auu Ha NPOYEHMDbL, 8 MOM YUCTE, CLONCHbIE NPOYEHMbL C 0O0CHOBAHUEM,
UCNONb3YS paA3HBLE CNOCOObL;

®  pewams no2uyecKue 3a0a4u pazHelMu cnocobamu, 8 Mmom ducie, ¢ 08yms OJ10KAMU U

¢ mpems O10KamMu OAHHBIX C NOMOWbIO MAOIUY,



® pewamv 3a0auu NO KOMOUHAMOpUKE U Meopul GeposmHOCmell HA OCHOBe
UCNONB308AHUS U3YUEHHBIX MEMOO08 U 0OOCHOBLIBAMb PelleHUe,

®  peuams HeCI0NCHbLE 3a0aUU NO MAMEMAMUYECKOl CIAmucmuKe;

®  061a0emb OCHOBHbIMU MEMOOAMU PEULeHUsl CIONCEMHbIX 3a0ay. apugdmemuiecKkul,
aneebpauveckuil, nepebop 8apuaHmos, 2eoMempuieckuil, epaguyeckul, NPUMEHsIMb UX 8 HOBbIX
N0 CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.
B noBceiHeBHO KU3HM U TIPU U3YYEHHH APYTUX MPEIMETOB:

®  guldenamb Npu peweHul 3a0ay Xapakmepucmuku paccmMampueaemou 6 3aoave
cumyayuu, OmauyHvle OM peanbHblX (me, 0m KOMopsix aOCmpazuposaiucy), KOHCMpYyuposams
HOBble CUmMyayuu ¢ Y4émom 3Mmux Xapakmepucmuk, 8 YACMHOCMU, NPU peueHuu 3a0ay Ha
KOHYeHmpayuuy, y4umsléams ni0OMHOCMb 8eUjecmad;

®  pewams u KOHCMPYUPOBAMs 3a0ayu HA OCHOBE PACCMOMPEHUsL PEAIbHbIX CUMYayull,
8 KOMOpbIX He mpeOyemcsi MOUHbLU 8bIYUCTUMENbHBLI PE3YIbmam,

®  pewams 3a0a4u HA OBUIICEHUE NO PeKe, PACCMAMPUBAS PA3Hble CUCIEMbl OMCYemd.
CraTucTUKa ¥ TeOpHUs BEPOATHOCTEH

o  Onepuposame noHAMUAMU: CMOLOUAmMble U Kpyeosble Ouazpammovl, maodauybl
OaHHbIX, cpedHee apu@memuyeckoe, MeOUaHa, HauboIbulee U HauUMeHbulee 3HaA4eHUs 8blOOPKUL,
pazmax 8blO0pKU, OUCHePCUsi U CMAHOAPMHOEe OMKIIOHeHUe, CIYYAUHAS USMEHYUBOCb,

® uszsnekamv UHpOpMaAyuro, NPeOCMAsIeHHyr0 8 madbauyax, Ha OudAspaAMMAax,
epagukax;

® cocmasnams madIUYbl, CMPOUMb OUASPAMMBL U SPAPUKU HA OCHOBE OAHHDIX,

®  onepuposéamv NOHAMUAMU: PAKMOPUAL YUCIA, NEPECAHOBKU U COYEMAHUS,
mpeyzonvhuk Ilackans,

®  NPUMEHIMb NPABGUILO NPOU3BEOCHUS NPU PEUEHUU KOMOUHAMOPHLIX 3a0al;

®  onepupoéamv NOHAMUSAMU: CHYYAUHBLIL ONbIM, CAVHAUHBIL 6bIOOP, UCHbIMAHUE,
aleMeHmapHoe  CiyuaiiHoe cobvimue (Ucxoo), Kiaccuueckoe OnpeoeseHue BeposimHOCmu
CYUALHO20 CODbIMUSL, ONEPAYUU HAO CIYUAUHBIMU COOLIMUAMU,

®  npedcmasisamsb UHGOPMayuIo ¢ NOMOWbI0 Kpyeos Jiiepa;

® pewams 3a0auu HA GLIYUCIEHUE BEPOSIMHOCIU C NOOCYEMOM KOIUYECBa
BAPUAHMOB C NOMOULIO KOMOUHAMOPUKU.
B noBceHeBHOM KU3HHU M IPH U3YYEHUH APYTUX NMPEIMETOB:

®  u381EKAMY, UHmMeEpnpemuposams u npeobpazoevieamy ungopmayuro,
NPeOCMAsieHnylo 8 madauyax, Ha Ouazpammax, 2pagukax, Oompaxcarowylo Cceolucmed u

xXapakmepucmuKu pealbHblX npoyeccos u ﬂ@]leHZ/HZ,'



® onpedenamv CmamMucmudeckue XapaKxmepucmuxku — 6blOOpoK Nno  mabauyam,
ouazpammam, epagpuram, 8bINOIHAMb CPAGHEHUE 8 3ABUCUMOCIIU O Yellu peuleHUs 3a0ayul;

®  OyeHUBaMb EPOAMHOCHL PEAIbHbIX COOLIMULL U A6IEeHULL.
I'eomeTpuueckue purypnbi

o Onepuposamsv NOHAMUAMU 2eOMEMPULECKUX Pu2yp;

®  u36leKamb,  UHMEPNPemuposams U  Npeobpasoevieams — UH@opmayuro o
2eomempudeckux gueypax, npeocmasieHHyI0 Ha Yepmertcax;

®  npumeHAmb 2eomempuueckue axkmsl Ol peuleHus 3a0ay, 6 MmMOM HUcie,
Npeonona2aruux HecKOJIbKO ua208 peuleHusl;

®  ¢hopmynuposamo 6 npocmeiuiux CIy4anx c8OUCmMEa U NPU3HAaKu gueyp;

®  00Ka3bI8AMb 2EOMEMPUYECKUE YMBEPHCOCHUS,

® grademb CMAHOAPMHOU Kidccuguxkayuel NIOCKUX @ueyp (MmpeyeorbHuUKos u
UemblpExy20/IbHUKOB).
B noBceiHeBHOM KU3HM U NIPH U3YYEHHH APYTUX MPeIMETOB:

®  UCNONL308AMb  CEOUCMBA  2eOMempuueckux  ueyp 01a  peuleHus  3a0ay
NPAKMUYECKO20 Xapakmepa U 3a0ad U3 CMENCHbIX OUCYUNIUH.
OTHOoIeHUs

o  Onepuposamv NOHAMUAMU. pABeHCME0 ¢uayp, pasHvle @ueypvl, pPaseHCmeo
Mpey2oNbHUKOS, NAPALLEIbHOCMb  NPSAMbIX, NEePNEeHOUKYIAPHOCIb NPAMbBIX, Velbl Medcoy
NPSAMbIMU, NEePREeHOUKYIAp, HAKIOHHAsL, NpoeKyus, noododue ¢ueyp, nooobuvie ueypsl,
NnOO00OHbIEe MPEY2OIbHUKU,

®  npumensmsv meopemy Daneca u meopemy 0 HPONOPYUOHANLHLIX OMPE3KAX Npu
peuleHuu 3a0ay,

®  Xapakmepuzoeamv G3AUMHOE DACHONONCEHUEe NPSAMOU U  OKPYICHOCMU, O08)YX
OKpYIHCHOCTEU.
B noBceHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:

®  UCNONBL308aMb OMHOUEHUS OJIs pelleHUs 3a0ay, 803HUKAIOWUX 8 PealbHOU HCUZHUL.
HN3mepenusi v BLIYUCIEHUS

o  Onepuposamv npedcmasieHUAMu o OIuHe, NIOWAOU, 00béMe KAK BeNUYUHAMU.
Ipumenamo meopemy Ilugazopa, gopmynvl niowaou, 06véma npu peuieHuu MHOSOULA20BbIX
3a0au, 6 KOMOPLIX He 6ce OaHHble NPeOCMABIeHbL ABHO, A MPEOYIOM GbIYUCIEHUL, ONEPUPOBAMb
bonee WUpoKUM KOIUYecmeom hopmyn ONUHbL, NIOWAOU, 00bEMA, BLIYUCTAMb XAPAKMEPUCTUKU

KOoMOuHayuti ¢pueyp (OKpyscHocmell U MHO20)20JIbHUKO8) BbIYUCISAMb DPACCMOAHUSL MENCOY



Queypamu, npumeHsmos mpucoHomempuyeckue Qopmyavl O GbIYUCIEHUN 8 00ee CIONCHBIX
CYUanx, npoBOOUMb GbIYUCIEHUS HA OCHOBE PABHOBEIUKOCU U PABHOCOCMABIEHHOCMU

®  1POBOOUMDb NPOCHIblE BLIYUCIEHUS HA 00 BEMHBIX MeNax,

o popmyruposams 3a0auu HA GbIYUCTEHUE OJIUH, NAOWAOeU U 00BEMOB U peulamnp Ux.

B noBceqHeBHOM KH3HHA U IpU U3YYCHUH APYIrUX NPEAMETOB:

®  1POBOOUMD BbIUUCTICHUS HA MECIHOCU,

®  npuMeHAmMb (GOPMYIbl NPU BLIYUCIEHUAX 8 CMEJCHLIX YYeOHbIX NpeoMemax, 6
OKpYdIcaroujeli 0eucmeumenbHOCm.
I'eomeTpuueckue NOCTpoeHUs

o  M3o06padxicamsv 2eomempuueckue ¢uaypbl N0 MEKCMOB8OMY U  CUMBOIbHOMY
ONUCAHUIO;

®  C80000HO ONEPUPOBAMb YePMENCHBIMU UHCPYMEHMAMU 8 HECTONHCHBIX CIYYAsX,

®  GLINONHAML NOCMPOEHUS MPEY2OIbHUKO8, NPUMEHAMb OMOelbHble Memoobl
HOCMPOEHULl YUpKYIeM U TUHetKOU U Npo8ooUms npocmeliuiue Uccie008aHUs YUcia peuleHul;

®  u300Opadicamv Mmunosvie NIOCKUe @Gueypsl U 0bOveMHble mena ¢ HNOMOWbIO
NPOCMEUUUX KOMNbIOMEPHBIX UHCIPYMEHMOB.
B noBcegHeBHOIi ;KM3HU M PU U3YYeHHUH IPYTrUX NPeAMETOB:

®  GLINONHAMb Npocmeuuiue NOCMPOeHUs HA MECMHOCMU, HeoOX00uMble 8 pPeanbHOl
HCUBHU,

®  OyeHusamv pasmepuvl peanrbHbIX 00BLEKMOE OKPYHCAIOUe20 MUPA.
IIpeoOpazoBanus

® ¥ U pelieHHMs 3a/1a4 Ha BRIYMCIICHUE U JOKA3aTeIbCTBA;

®  BBINOJHATH C MOMOIIBIO BEKTOPOB M KOOPAMHAT J0KA3aTEIbCTBO HM3BECTHBIX €My
TreOMETPUYECKUX (PaKTOB (CBOWCTBA CPEAHUX JIMHUH, TEOPEM O 3aMeYaTeIbHBIX TOUKAX H T.I.) U
MOJly4yaTh HOBBIE CBOWCTBAa W3BECTHBIX GuUryp; Onepuposamsv nouamuem OBUICEHU U
npeobpazosanuss noodobus, e1ademsv NPUEMAMU HOCMPOeHUs @Gueyp ¢ UCNOIb30BAHUEM
08UdICeHUli U NPeobpPa308anHUti NOOOOUsl, NPUMEHAMb NOJLYYEHHble 3HAHUS U ONbIM NOCMPOEHUL 8
CMENCHBIX NPeOMemax U 8 peaibHblX CUMYAYUSIX OKPYHCAIOWe20 Mupa,

e cmpoumbsb Queypy, no0obHYIO OAHHOU, NOIBL30BAMBCA CEOUCMBAMU NOOOOUS O
000CHOBaHUSL CBOUCME hucyp;

®  NPUMEHAMb CBOUCMBA OBUNCEHULl OJisl NPOBeOeHUs NPOCMmeluuux 000CHOBAHUL
ceoticme ghuzyp.

B noBceHeBHOM KU3HM M TIPM M3Y4YCHHH APYTUX NPEJIMETOB:



®  NpUMEHAMb CEOUCMBA OBUNCEHUU U NPUMEHIMb No00due 01 NOCMPOeHUll U
BbIYUCTICHULL.
BekTopbl M KOOPAUHATHI HA TJIOCKOCTH

e  Onepuposamv NOHAMUAMU BEKMOP, CYMMdA, PA3HOCMb 6eKMOpPO8, NpOU3eedeHue
BEKMOPA HA YUCTIO, Y20 MeHCOY 6EKMOPAMU, CKANAPHOE NPOU3BeOeHUe BeKMOPO8, KOOPOUHAMbL
Ha NIOCKOCMU, KOOPOUHAMbL 6EKMOPA;

®  GLINONHAMbL OEUCMBUsl HAO BEKMOpAMU (ClodCeHue, BblYUMAHUEe, YMHONMCEHUE Ha
YUCII0), BBIUUCTAMD CKATISIPHOE NPOU3Be0eHUe, ONpedesimb 8 NPOCMEtUUX CIYUasx Y20l MexHcoy
BEKMOPAMU, BbINOJIHAMb PA3N0NCEHUE 8EKMOpA HA COCMAGIAowUe, NPUMeHsImMsb NOJYyYeHHble
3HaHUs 8 u3uKe, NONBL306AMbCA DOPMYIOU BLIYUCIEHUS PACCMOAHUL MeHCOYy MOYKAMU NO
U38ECMHbBIM KOOPOUHAMAM, UCNONIb308AMb YPAGHEHUSL (Yucyp 01 peuleHus 3a0ay,

®  NpUMEHAMb 6eKMOpbl U KOOPOUHAMbL Ol pPeuleHus 2eoMempuyeckux 3ao0ai Ha
gbluUCAeHUEe ONUH, Y2Tl08.
B noBce1HeBHOM KU3HHU U NIPH U3YUYEHHHU APYTUX NMPEIMETOB:

®  UCNONL308aMb NOHAMUS BEKMOPO8 U KOOPOUHAmM Ol peuleHus 3a0ay no qQusuxe,
eeozpaghuu u opyaum yueoOHviM npeomMeman.
HcTopust MaTeMaTuKH

o Xapaxmepuzosamu 8KIAO 8blOAIOWUXC MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKU U
UHBIX HAYYHBIX oDacmell;

®  NOHUMAMb PONb Mamemamuxu 6 pazsumuu Poccuu.
MeTtoabl MaTEMATHKH

o Ucnonv3ys usyueHHvle Memoovl, NpooOuUmb 00KA3AMEeNbCMB0,  GbINOIHAMb
onposepaicenue;

®  gblOUPAMb U3VUEHHble MemOoObl U UX KOMOUHAYUU O]l peuleHuss MamemMamuieckux
3a0au,

®  UCNONBL308AMb MamemMamuieckue 3HAHUs Ol ONUCAHUAL 3AKOHOMEpPHOCmeU 6
OKpydHcaroujeti 0elcmaumenbHOCMuy U NPOU3BEOEHUAX UCKYCCMEA,

®  npuMeHAmb  HNpocmeluiue  NPOSPAMMHbIE  Cpeocmed U INeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCMEMbL NPU PEeUleHUU MAMeMamuiecKux 3a0ay.
BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCS B 7-9 Ki1accax 1Jisl yCNEeNIHOT o
NPOAOJIKeHUsI 00pa30BaHus HA YIIy0J1éHHOM YPpOBHe

JJIeMeHThI TEOPUMH MHOKECTB U MATEMATHY€eCKOM JIOTUKH



e (CBoOomHO onepHpOBaTb3 MOHITHSIMA: MHOXXECTBO, XapaKTEPUCTHUKH MHOMXKECTBA,
9JIEMEHT MHOJXKECTBa, TIyCTO€, KOHEYHOE U OECKOHEYHOEC MHOXKECTBO, IOJMHOKECTBO,
MIPUHA]JICKHOCTbD, BKIIFOUEHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI 33 JaHIE MHOXKECTBA,

®  3a7aBaTh MHOXKECTBA Pa3HBIMHU CITIOCOOAMH;

®  TIPOBEPATH BBHINOTHEHUE XaPAKTEPUCTUUECKOTO CBOMCTBA MHOYKECTBA,

e CBOOOJHO OMNEPUPOBATH TOHATHUSMHU: BBICKAa3bIBAHWE, HCTHHHOCTh M JIO)KHOCTH
BBICKA3bIBAaHUS, CJIOKHBIC M TIPOCTHIC BHICKA3bIBAHHUS, OTPUIIAHNE BHICKA3bIBAHUN, HCTUHHOCTH U
JIOKHOCTh YTBEPXJACHHUSI M €ro OTPUIAHUS, OMNEpallMd HaJ BBICKA3bIBAHUSIMH: W, WIIH,
HE;YCJIIOBHbBIC BHICKA3bIBAaHUS (MMILTUKALINH);

®  CTPOUTH BHICKA3bIBAHUS C UCIIOJIL30BAHUEM 3aKOHOB alTeOphl BEICKA3BIBAHUH.

B noBceiHeBHOM KU3HM ¥ TIPH U3YYEHHHU JAPYTUX MPEIMETOB:

®  CTPOUTH PACCYKICHUS HA OCHOBE MCITOJIb30BAHMSI TPABUIT JIOTUKU;

®  JCIOJIb30BaTh MHOXKECTBa, OIEpalldd C MHOXECTBaMH, UX rpaduyeckoe
MIPEJICTABJICHHUE JIJISl OMMCAHUS PEAIbHBIX MPOICCCOB W SBICHUH, IPH PEHICHUH 3a/a4 JAPYTUX
y4eOHBIX IPEIMETOB.

Yucaa

e (CB00OAHO OMEpPUPOBATH MOHATUIMH: HATYPaJIbHOE YUCIIO, MHOXKECTBO HATypaTbHBIX
YHUCEII, IEJI0E YHCIIO, MHOXKECTBO IICJIBIX 4YHCENl, OOBIKHOBEHHAs JpOoOb, JeCATHYHAs JpOOb,
CMEIIIAHHOE YHUCIIO, PAIlMOHAILHOE YUCIIO, MHOXKECTBO PAllMOHAIBHBIX YHCEN, HPPAMMOHATBHOE
YHUCIIO, KOPCHb CTENEHW N, JECHCTBUTEIBHOE YHUCIIO, MHOXXECTBO JICHCTBUTEIBHBIX YHCEI,
reoMeTpHUecKas HWHTEpIpeTals HaTypajdbHBIX, LEJIbIX, PAIMOHATIBHBIX, NEHCTBUTEIBHBIX
YHCET,

® [OHUMATh M OOBICHATH PpaA3HUIY MEXKIY TO3UIMOHHOW U HEMO3UIIMOHHOMN
CHUCTEMaMH 3aITUCH YHCEIT;

® [EpPEeBOJUTH YKCIIA U3 OJHON CUCTEMBI 3alUCH (CUCTEMBI CYHCIICHUS) B IPYTYIO;

®  JIOKa3bIBaTh M MCIOJB30BATh MPU3HAKHU JEeTUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMBI ¥ IPOU3BECHHSI YUCEI TIPH BBHITTOTHEHUH BBIYMCICHUH U PEIICHUH 33]1aY;

®  BBINOJHATH OKPYIJICHHE pPAIMOHAIBHBIX W HMPPAIMOHANBHBIX YHCEN C 3aJaHHON
TOYHOCTBIO;

L4 CpaBHHBATb JeHCTBUTENIbHBIC YHCIIa pa3HbIMU CHOCOGaMI/I;

3 .

31ech U gajnee — 3HaTh ONpEACICHIE TOHSATHS, 3HATh U YMETh JIOKa3bIBaTh CBOICTBA (MIPU3HAKH, €CITU OHH €CTh)
MOHATHS, XapaKTePU30BATh CBSA3U C APYTUMH MOHATUSIMH, TPEACTABIISS OJTHO MOHATHE KaK YacTh IEIOCTHOTO
KOMILIEKCa, UCIIOJIb30BaTh MMOHATHE U €r0 CBOICTBA NP MPOBEJCHUN PACCYKICHHIA, T0OKa3aTeIbCTB, PEIICHUU
3a7ad4.



®  YNOpSAJAOYMBATH YMCIIA, 3aMCAHHBIC B BUJEC OOBIKHOBEHHOM M JECATHYHOU ApOOH,
YHClia, 3allMCaHHBIE C UCIIOJIb30BAHUEM apU(PMETHUECKOTO KBaIpaTHOTO KOPHSI, KOPHEH CTeTeHn
Ooublie 2;

e naxomute HOJ[ m HOK uuncen pa3HbiMM croco0amMu W HCIOJIb30BaTh HMX IpHU
pEIlIEHNN 3a/]a4;

® BLINOJHATH BBIYUCICHUS W  NpeoOpa3oBaHMsl  BBIPAXKEHHM,  coAepKallux
JEHCTBUTENbHBIE YUCIIA, B TOM YHMCJIE KOPHU HAaTYpaJIbHbIX CTEIICHEN.
B noBceHeBHOM KU3HM M NIPH M3Y4YEHUH APYTUX NPeJIMETOB:

®  BBINOJHATH M OOBACHATH PE3YJbTaThl CPABHEHHS PE3yJbTaTOB BBIYUCICHHUH IpH
pelIeHNnH MPAKTHUYECKUX 3ajad, B TOM YHClie TPUOIMKEHHBIX BBIUMCICHUN, UCTIONB3YS pa3HbIe
CIocoObI CpaBHEHUI;

®  3aMUCHIBATh, CPABHUBATH, OKPYIJISATh UWCJIOBBIE JAHHBIE pEAIbHBIX BEIUYHH C
HCIIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS;

®  COCTaBJIATH U OLIEHUWBATH PA3HBIMHU CIIOCOOAMM YMCIIOBBIE BBHIPAKEHUS MPHU PELICHUN
MPAKTUYECKHX 3a7a4 U 3a7a4 U3 JPYTUx y4eOHBIX MPEeIMETOB.
ToxknecTBeHHBbIE IPe0OPa30BAHUA

e  (CB00OAHO ONEPUPOBATH MOHATUSMU CTETICHH C IIEJIBIM U JPOOHBIM MTOKA3aTEIIEeM;

®  BBINOJNHATH JIOKA3aTE€IbCTBO CBOMCTB CTEMEHHM C LEJIbIMA M JPOOHBIMU
MIOKa3aTeNsIMH;

®  ONepUpOBaTh MOHATHAMHU «OJAHOWIEH», «MHOTOWIEH», «MHOTOWIEH C OJHOMU
NEPEMEHHOI», «MHOTOWIEH C HECKOJIbKUMH IEePEMEHHBIMUY», KO3((PUIMEHTHI MHOIOWIEHa,
«CTaHJapTHas 3alliCh MHOTOYJIEHA, CTENIEHb OJTHOYJIEHAa U MHOTOYJICHA;

e CBOOOJHO BIIAJIETh NMpUEMaMU NpPeoOpa3oBaHUs LEIBIX U JAPOOHO-pallMOHATBHBIX
BBIPAKECHMI;

®  BBLIIOJHATh PAa3J0XKEHHUE MHOTOWIEHOB HAa MHOMKUTENHU pa3HbIMH croco0amu, C
UCIOJIb30BaHUEM KOMOMHAIMH pa3InYHbIX TPUEMOB;

® HCIIOJIb30BaTh TeopeMmy Buera u teopeMy, oOpaTtHyto Teopeme Buera, s moucka
KOPHEW KBaJpaTHOrO TPEXWIEHA W JUIsl PElICHUs 3a/ad, B TOM 4YUCIIE 3a/1ady C IapamMeTpaMu Ha
OCHOBE KBaJIpaTHOI'O TPEXUJIEHA;

®  BBIOJHATH JACJIEHUE MHOIOWIEHA HA MHOTOWIEH C OCTaTKOM;

®  JI0Ka3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEW M KOPHEN CTENEHN N,

e  BBINOJHATH MPEOOpPa30BaHUs BBIPAKEHUH, COJIEPKAIIMX KBaJApaTHbIE KOPHHU, KOPHU

CTENEH! N;



e CBOOOJHO ONEPUPOBATH TMOHATHIMHU «TOXKICCTBO», «TOXKISCTBO HA MHOXECTBE,
«TOKIECTBEHHOE TIPe00pa30BaHUECY;

L4 BBIIIOJIHATL  PA3JIMYHBIC HpCO6p330BaHI/I${ BBIpaH(GHHﬁ, COoACpXKaAIMX MOOYJIH.

() =
B noBceqHeBHOM KU3HM U NPU U3YYEHUM APYTUX NPeIMETOB:

®  BBINOJHATH IPEOOPa3OBaHUsA U JEHCTBUS ¢ OYKBEHHBIMU BBIPAXKCHHUSIMH, YUCIOBBIC
KO3 PHUIIMEHTHI KOTOPBIX 3aIIMCAHBI B CTAHAAPTHOM BHJIE;

®  BBINOJHATH MPEOOpa3OBaHUs pAIMOHAIBHBIX BBIPAKEHUNW MPH PpEUICHUH 3a/1a4y
JIpYTUX y4yeOHBIX NPEAMETOB;

®  BBINOJHATH HPOBEPKY MPABAONOAOOMS (PU3NYECKUX U XUMHUYECKUX (QOpMyT Ha
OCHOBE CPaBHEHUSI pa3MEPHOCTEN U BaJIEHTHOCTEM.
YpaBHeHUs] 1 HEPABEHCTBA

o CBO6OI[HO OIICPpHUPOBATHL IIOHATUAMMU: YPABHCHUC, HCPABCHCTBO, PAaBHOCHUJIBHBLIC
YpaBHEHUsT U HEPABEHCTBA, YpPABHEHUE, SBISIOLIEECS CIEICTBUEM JIPYroro YypaBHEHHS,
ypaBHEHHUS, PaBHOCUJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIEC TPE0Opa30BaHNs ypPaBHEHU;

e pewarb pa3Hble BUAbl YPAaBHEHHM M HEPABEHCTB M HUX CUCTEM, B TOM YHCIIE
HEKOTOphIE ypaBHEHUs 3 U 4 cTeneHei, IpoOHO-pallMOHAIbHbBIE U UPPALMOHATILHBIE;

e 3HaTh TeopeMy Buera /1151 ypaBHEHHI CTENIEHU BbIILIE BTOPOW;

o IMOHUMATb CMBICII TCOPEM O PAaBHOCHWJIbBHBIX W HEPABHOCHUIIbHBIX Hp606pa3OBaHI/I$IX
YpPaBHEHUU U YMETh UX JI0KAa3bIBATh;

° BJIaACTH pa3HbIMKU MCTOAAaMHU PCIICHUA ypaBHeHI/Iﬁ, HCPAaBCHCTB U UX CUCTEM, YMETh
BBIOMpATh METOJI PEIIeHUs U 000CHOBHIBATH CBOW BHIOOD;

®  ICIIOJIb30BAaTh METOJ MHTEPBAJIOB JI PEIICHUs HEPABEHCTB, B TOM YHCIE APOOHO-
paloHaIbHBIX U BKIIOYAIONIUX B c€0s1 MppaIliOHATbHBIC BRIPAKCHHUS,

e pemarth aaredpanyecKkue ypaBHEHHUS W HEPABEHCTBA M MX CHUCTEMBI C TapaMeTpamu
anredpandeckuM U rpagueckuM MeTO/IaMu;

e  BJIAJICTh PA3HBIMU METOJIAMM J0Ka3aTEIbCTBA HEPABEHCTB;

e  pemaTrh YpaBHEHUS B LIENBIX YUCIIAX;

®  U300pakaTh MHOXECTBA Ha TIJIOCKOCTH, 33/1aBa€MbI€ YpaBHEHUSIMH, HEPABCHCTBAMU
U UX CHUCTEMaMHU.
B noBceaHeBHOM KM3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

®  COCTaBJIATh W pPELIATh YPAaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI IPU PELICHUU 3a]ad

JIPYTUX y4eOHBIX MPEAMETOB;



®  BBINOJHATH OLEHKY IPaBONONO0UsT pEe3yslbTaTOB, IMOIYYaeMbIX IPH PEIICHUH
pa3MYHbIX ypaBHEHUH, HEPABEHCTB M HMX CHUCTEM IpU DPEIIECHUH 3a4ay JAPYTUX Y4eOHBIX
PEIMETOB;

® COCTaBJIATh U pellaTh YpPaBHEHUS W HEPAaBEHCTBA C IapamMeTpaMu MpU DPELICHUH
3a/1a4 IpYruX y4eOHbBIX MPEAMETOB;

®  COCTaBJIATh YpPaBHEHHE, HEPABEHCTBO WJIM UX CHUCTEMY, ONMCHIBAIOLINE DPEaJbHYIO
CUTYAIMIO WM MPUKIIAJHYIO 33/1a4y, HHTEPIPETUPOBATH MOJyYCHHBIE PE3yIbTATHI.

DOyHKIUUHA

e CB00OOMHO ONEPHPOBATH MOHATHAMH: 3aBUCUMOCTh, (PYHKIIMOHATBHASI 3aBUCHMOCT,
3aBHCHMas U HE3aBHCHMas IMEepeMEHHbIe, (PYHKIIHS, CIOCOOBl 3a/aHus (PYHKIUHU, apTyMEHT U
3HaYeHHe (QYHKIHH, 00JIACTh ONpEAeTICHUS U MHOXKECTBO 3HAUCHUS (PYHKIMU, HYTU (YHKIUH,
POMEKYTKH 3HAKOMOCTOSTHCTBA, MOHOTOHHOCTH (DYHKIMHM, HauOOINbIlee W HaMMEHBIIEe
3HAYeHHs, YETHOCTH/HEYETHOCTh (YHKIMH, TMEPUOAWYHOCTh (QYHKIWH, Tpapuk QyHKIHH,
BEpTHUKAJIbHASI, TOPU30HTANIbHAS, HAKIIOHHAS aCUMITOTHL; Tpad UK 3aBUCUMOCTH, HE SBISIOLICICS
dyukuuei,

e crpouth rpaduku (QYHKOMNA: JTUHEHHOW, KBaJApPATUYHOH, JPOOHO-TMHEHHOM,
CTETICHHO#! MPH PA3HBIX 3HAYCHHUAX MMOKA3aTENs CTENEHH, Y =|X|;

®  HCHIONB30BAaTh INpeoOpazoBaHus Tpapuka Qyskmum y=f(X) a14 mocrpoenus
rpadukos pynkuuii y = af (kx+b)+c;

e  aHaJIM3UPOBAThH CBOICTBA PYHKIMI U BUJ rpaduKka B 3aBUCUMOCTH OT IMapaMeTpOB;

e CBOOOJHO  ONEPUPOBATH  TMOHATHSMU:  IOCJIEIOBATENBHOCTh, OrpaHHYEHHAs
[0CJIEeI0BAaTEIbHOCTh, MOHOTOHHO Bo3pacTaromias (yObIBarolias) 1mocieaoBaTeIbHOCTh, Ipees
MOCJIEIOBATEIBHOCTH,  apu(MeTHdeckass  IPOTPEeccHsi,  TeOMETpPHUYECKass  MPOTPECcCHs,
XapaKTepUCTHUECKOEe CBOWCTBO apu(MeTndecKol (reoMeTpuIeCcKOoi) MpOrpeccui;

®  WCNONB30BaTh METOJ, MAaTeMaTWYeCKOH WHAYKIUU [UIS BBIBOAA  (OPMYII,
JI0Ka3aTeIbCTBAa PABEHCTB U HEPABEHCTB, PELICHHUS 3aay Ha JEITUMOCTb;

®  WCCIIeIOBaTh MOCIIEIOBATEIHLHOCTH, 3aJaHHBIE PEKYPPEHTHO;

e pemarh KOMOMHHPOBAHHBIC 33Ja4l Ha apU(PMETHYECKYI0 M TEOMETPHUYECKYIO
IPOTPECCHH.

B noBcegHeBHOI :KM3HM M NIPU U3YYeHHH JPYIUX NPeAMETOB:
®  KOHCTPYHPOBATh U MCCIENOBATh (DYHKIIMH, COOTBETCTBYIOUIHE PEATHHBIM IPOIIECCaM

H ABJICHUSAM, HUHTCPHNPCTUPOBATH IMOJTYYCHHBIC PE3YJIbTAaTbl B COOTBCTCTBUH CO CHCI.IH(bHKOfI

HCCIICAYEMOTO IMpoLeCCa NN ABJICHUS,



®  UCNOJNB30BaTh IrpaUKU 3aBUCHUMOCTEH JAJISI MCCIEOBAHUS pEabHBIX IMPOIECCOB U
SIBIICHUIA;

® KOHCTPYUpPOBaThb M MCCIENOBATh (DYHKIMM MPH PELICHUHU 3ajad APYruxX y4eOHbIX
IPEIMETOB, WHTEPHIPETUPOBATh IOJYYEHHBbIE pPE3ylbTaThl B COOTBETCTBUM CO CHELM(PUKOMN
y4eOHOro npeamMera.

CraTucTHKA U TeOpHUs BepOSATHOCTEH

e (CB0060aHO ONIEPUPOBATH MOHATUSAMH: CTOJIOUATHIEC U KPYTOBBIE JHArpaMMbl, TAOIULIBI
JTAHHBIX, CpeHee apudMeTHIeCcKoe, Meana, HanOoIbllee U HAUMEHbBIIIEE 3HAYCHUS BHIOOPKH,
pa3max BbIOOPKH, JUCIIEPCUS U CTaHAAPTHOE OTKJIOHEHHUE, Cly4yaiiHas U3MEHYMBOCTH;

e  BEIOMpaTh HanboJee ynoOHbIN crioco0 mpeacTaBiIeHns HHPOPMAaIK, aJeKBaTHBIN €€
CBOWCTBAM U LIEJISIM aHAJIN3a;

®  BBIYHUCIATH YUCIIOBBIE XapAKTEPUCTUKU BBIOOPKHY;

e  CBOOOJHO ONEPUPOBATH MOHATHAMHU: (PAKTOpUAN YUCIIA, TIEPECTAHOBKH, COUCTAHHS H
pasmeleHusl, TpeyroiabHuk [lackas;

e CBOOOJHO oOmnepUpoBaTh MOHATUSAMHU: CIy4YalHBIA OMNBIT, CIy4allHBIM BBIOOP,
UCTIBITAHNE, JJEMEHTapHOe cllyyailHoe coObITHE (MCXOM), KIIACCHUECKOE OIpeiesieHue
BEPOSTHOCTH CIYyYailHOTO COOBITHS, ONEpaluyd HaJA CIyYalHBIMH COOBITHUSIMH, OCHOBHBIC
KOMOWHATOPHBIE (HOPMYJIBI;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMM: CIY4YaWHBIM OIBIT, CIIy4yalHBIA BBIOOD,
UCTIBITAHNE, DJEMEHTApHOE CllydailHoe coObITHE (MCXOM), KIIACCHYECKOE OIpeeeHne
BEPOSITHOCTH CIYyYaHOTO COOBITHSA, ONepalMyd HajA CIy4alHbIMH COOBITUSIMH, OCHOBHBIE
KOMOUHATOpHBIE (HOPMYJIBI;

® 3HaTh IpUMEpPhl CIy4alHBIX BEJIMYUH, M BBIUUCIATH HX CTAaTUCTUYECKHE
XapaKTepUCTHKH;

®  UCHOJb30BaTh POPMYIIbI KOMOMHATOPUKY MPH peIlIEeHMH KOMOWHATOPHBIX 3a7ay;

e pemarh 3a/la4d HA BBIYHCICHHWE BEPOSTHOCTH B TOM YHCJIE C HCIIOJB30BaHUEM
bopmyst.

B noBceaHeBHOIi ;KM3HU M PU U3YYEeHUH IPYTUX NMPEAMETOB:

® NpEeACTaBIATh HMH(POPMALMIO O peaJbHBIX IpoLEccax U SBICHHUIX CIIOCOOOM,
aJICKBaTHBIM €€ CBOIICTBAaM U IIEJIH UCCIICOBAHIS,

® aHANU3UPOBaTh M CpPAaBHUBAThb CTAaTUCTUYECKHE XapaKTEPUCTUKU  BBIOOPOK,
MOJYYCHHBIX B TIPOIECCE pEIICHUsS TNPHUKIATHON 3a7adi, W3YYEHHUS pEalbHOTO SIBIICHHS,
pELIeHHS 33]a9i U3 IPYTHX YIeOHBIX MTPEIMETOB,;

L OLICHUBATb BEPOATHOCTL PCAJIbHBIX COOBITHH U SIBIICHUH B PA3IMYHBIX CUTyallusX.



TexkcroBblie 3axa4n

e Pemare mpocTeie U CIOXKHBIC 337a4M, @ TAKXKE 3a/1a4M MOBBIMICHHOW TPYIHOCTH H
BBIJICJIATh X MAaTEMaTHYECKYIO OCHOBY;

®  pacro3HaBaTh pa3HbIC BUBI U TUIIBI 33/1a4;

®  HCIOJB30BATh Pa3HbIE KPATKUE 3aMMCH KaK MOJICIIM TEKCTOB CIIOXKHBIX 33/1a4 U 3a/1a4
HOBBIIICHHON CIIOKHOCTH JJIsl TIOCTPOEHHS ITTOMCKOBOW CXEMBI M pEIICHHs 3a/ad, BBIOMPATh
ONTUMAJIBHYIO JJISl pACCMAaTPUBAEMOM B 33]jau€ CUTyalluu MOJIeNb TEKCTa 33/1a4H;

®  pa3nMYaTh MOJENb TEKCTa M MOJENb PEHICHUs 3aJaud, KOHCTPYHPOBaTh K OIHOM
MO/IENIN PEIICHUS CIIOKHBIX 3a/1a4 Pa3Hble MOJEIH TEKCTa 3a/1a4H;

®  3HATh M IPUMEHATH TPH CII0c00a OMCKA PELIeHNUs 3aa4 (0T TPeOOBaHHS K YCIOBHIO
U OT yCITIOBHS K TPEOOBAHUIO, KOMOMHUPOBAHHBIN );

®  MOJEIMPOBATh PACCYKICHHS MTPU MOWCKE PEHICHHUS 33124 C IOMOIIBIO Tpad-CXEMBI;

®  BBLICIATH JTAllbl PEUICHUS 3aJa4l U COJICPIKAHNE KaXKI0T0o ITana;

® yMeTh BBIOMpAaTh ONTHMAJIBHBIA METOJ pEIICHUS 33/Ja4d U OCO3HaBaTh BHIOOD
METO/a, paccMaTpUBaTh pA3UYHBIE METOIbI, HAXOAWUTh pAa3HBIC pEHICHUS 3aJaud, eciu
BO3MOXHO;

®  AHANM3WPOBATH 3aTPYAHCHUS NP PEIICHUH 3a/1a4;

®  BBINOJHATH pPa3IMYHbIE NPeoOpa30BaHUs TPEIUIOKECHHOW 3aJad, KOHCTPYHPOBAThH
HOBBIC 33/1a41 U3 JaHHOMW, B TOM YHCIIE OOpaTHEIE,

®  HHTCPIPETHPOBATh BBIYHCIMUTEIBHBIE PE3YyJNbTaThl B  3ajade, HCCIEAO0BaTh
MOJIyYEHHOE PEIIeHHE 3aJ1auu;

® U3MEHATh YCIOBHE 3anad (KOJMYECTBEHHBIE WM KAdeCTBCHHBIC JIaHHBIE),
HCCIIEIOBATh N3MEHEHHOE MPe0Opa30BaHHOE;

®  AHATM3UPOBATH BCEBO3MOXKHBIE CHUTYallMU B3aUMHOTO PACIIOJIOKEHHS IBYX OOBEKTOB
U W3MEHEHHE WX XapaKTePUCTUK TIIPH COBMECTHOM JBIDKEHHH (CKOpOCTh, BpeMs,
paccTosiHUe).pU pelleHue 3ajady Ha JABIKEHHE JBYX OOBEKTOB Kak B OJHOM, Tak U B
IPOTHBOIOJIOKHBIX HANpPABICHUAX, KOHCTPYUPOBAaTh HOBbIE CUTYallMM Ha OCHOBE M3MEHEHUS
YCIIOBHH 3aJ1au¥l TP IBMXKEHUH TI0 PEKE;

®  yCclenoBaTh BCEBO3MOXKHBIE CUTYAIMH MPU PELICHUH 3a]1ad Ha JBM)KEHHUE IO PeKe,
paccMaTpuBaTh pa3HbIe CHCTEMBI OTCUETA,

e  pemiath pa3HOOOpPA3HBIC 33a]]aU «HA YACTHY;

e pemarb U 00OCHOBBIBATh CBOE PELICHHUE 3a/1a4 (BBLACIATH MATEMAaTHIECKYIO OCHOBY)

Ha HAXOXACHUE YaCTHU YHCJIa U YK CJia 110 €ro 4aCTu Ha OCHOBE KOHKPETHOI'O CMbICJIA }IpO6I/I;



e OOBSCHATH MICHTUYHOCTH 33]1a4 Pa3HBIX THUIIOB, CBS3BIBAIONIMX TPU BEIUYMHBI (Ha
paboTy, Ha TMOKYNKH, Ha TBW)KCHUE). BBIICISTH 3T BEIMYMHBI U OTHOIICHHS MEXIY HUMH,
MPUMEHSTH UX MPHU PEIICHUH 3a/1a4, KOHCTPYHUPOBATh COOCTBEHHBIC 33/1a4 YKa3aHHBIX THIIOB;

®  BJAJCTh OCHOBHBIMH METOJIAaMH PEIICHHS 3a]la4 Ha CMECH, CIUIaBbl, KOHIICHTPAIIUH,
MCIIOJIb30BaTh UX B HOBBIX CHTYAIIHMIX 10 OTHOIIECHHUIO K U3YUYEHHBIM B IPOIIECCe O0yUCHUS;

e  pemiaTth 3a/1a4M Ha MPOIEHTHI, B TOM YHUCIIE, CJIOXKHBIC MPOLEHTH ¢ 00OCHOBAHUEM,
UCIIOJIB3YS pPa3HbIE CIIOCOOHI;

®  pemarh JOTHYECKUE 3a7a4l Pa3HBIMH CIIOCOOAMH, B TOM YHUCIIE, C JIBYMS OJIOKAMH H
C TpeMs OJIOKaMU JTAHHBIX C TTIOMOIIBIO TaOJIHII,

e pemiath 33a7a4d [0 KOMOWHATOPHMKE M TEOPUM BEPOATHOCTEH HA OCHOBE
WCTIOJIb30BaHMsI U3YYCHHBIX METOJIOB 1 0OOCHOBBIBAThH PEIICHUE;

®  pemiaTh HECJIOKHBIE 33a9d IO MAaTEMATHYECKON CTATHCTUKE;

® OBJQJICTh OCHOBHBIMH METOJAMH PCIICHHS CHOKETHBIX 3a7a4: apu(METHUCCKUH,
anredpanvecKkuii, mepedop BapuaHTOB, TEOMETPUICCKUH, TpadUUICCKUI, TPUMEHSITh UX B HOBBIX
10 CPaBHEHUIO C U3YUYECHHBIMHU CUTYaIUSIX.

B noBceHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NPEAMETOB:

® KOHCTPYUpPOBATh HOBBIC IS JAHHOH 3aJauyd 3aJauHble CHUTYalldd C Y4ETOM
peabHBIX XapaKTEPUCTHK, B YACTHOCTH, MPH PEIICHUH 3a/lad Ha KOHIICHTPAIUH, YYUTHIBAThH
IUIOTHOCTH BEIIECTBA; pElIaTh M KOHCTPYHPOBATH 3a/1a4ll HA OCHOBE PACCMOTPEHHS PeallbHBIX
CUTYaIlui, B KOTOPBIX HE TPeOyeTCsl TOUHBIA BEIYUCITUTEILHBIA PE3YIIbTaT;

e  pemiaTth 33Ja4M Ha JBIDKCHUE TI0 PEKe, pacCMaTpUBasi pa3HbIe CUCTEMBI OTCUETA;

e KOHCTPYUpOBaTh  3aJayHble  CHUTyalluu,  NpUONMIKEHHBIE K  peallbHOM
JIEUCTBUTEIIBHOCTH.

I'eomeTpuueckue Gpurypsnl

e (CB00OOJHO OMEPUPOBATH TCOMETPHUSCKUMHU IOHATHUSAMHU TPU PEIICHUH 3aJad |
MPOBEJICHUN MaTeMaTUYECKUX PACCYKICHUM;

®  CaMOCTOATENBHO (POPMYITHPOBATH OMPECIICHUS TEOMETPHUSCKUX (DUTYp, BHIIBUTATH
TUIOTE3bl O HOBBIX CBOWCTBAaX M IMPHU3HAKAX T€OMETPUYECKUX (PUTYp U OOOCHOBBIBATH HIIU
OTpoBepraTh MX, 0000IIaTh WM KOHKPETU3MPOBATh PE3ylbTaThl Ha HOBBIE KIAcchl (uryp,
MIPOBOJIMTH B HECJIOKHBIX CITydasx KIacCU(DUKAIMIO GUTYD MO Pa3TUIHBIM OCHOBAHUSM;

®  HcCIenoBaTh YEepTEKH, BKITIOUast KOMOHWHAIINH ¢buryp, U3BJICKATh,
HHTEPIPETHPOBATH U MTPEOOPA30BHIBATH MHPOPMAITHIO, TIPEICTABIICHHYIO HAa YepTeXkKax;

e pemath 33aJa4d T€OMETPUYECKOTrO COJEp)KaHWs, B TOM YHUCIIE B CUTYallUAX, KOTJa

AJITOPUTM PCIICHHUA HE CICAYCET SABHO M3 YCJIOBUS, BBIIIOJIHATH HeO6XO)II/IMI)Ie I pCIICHUA



3aJjaud JIONOJHMUTENbHbBIE MOCTPOEHMSI, MCCIEN0BATh BO3MOXHOCTh IPUMEHEHHUS TEOpPEM U
dbopMyI s pemieHus 3a1ag;

e  ($opMyIMPOBATH U IOKa3bIBaTh FT€OMETPUUECKHE YTBEPKACHHUS.

B noBceHeBHOM KU3HM M TIPH M3Y4YE€HHH APYTUX NMPeJIMETOB:

®  COCTaBIJIATH C HCIIOJIb30BAaHHEM CBOMCTB T'€OMETPHUYECKUX (PUTYyp MaTeMaTHYECKHE
MOJIEIM JJIs PELIeHUs 3aJad IPaKTUYECKOrOo XapakTepa M 3aJady U3 CMEKHBIX IUCLMIUIMH,
UCCIIE/I0BaTh MOJYYEHHbBIE MOJIEIM U UHTEPIIPETUPOBATh PE3YIIbTAT.

OTHomeHust

e Braners NOHATHEM OTHOIIEHUS KaK METANPEIMETHBIM;

e  CBOOOJHO ONEPUPOBATH MOHATHIMH: PaBEHCTBO (pUryp, paBHbIC (PUTYPBHI, PABEHCTBO
TPEYroJbHUKOB, MapajuIeIbHOCTh MPSIMBIX, HNEPHEHAUKYIAPHOCTh MPSAMBIX, YIJIBl MEXIY
OpSIMBIMHU, TEPHEHAUKYJAp, HAKIOHHAs, MPOEKUUs, Mnogodue ¢uryp, nomoOHbIE (QUIYpSHI,
0J00HBIE TPEYTOIbHUKH;

®  HCIOJB30BaTh CBOMCTBA MOIO0MS M PaBEHCTBA (PUTYp MPH PEIICHUH 3a/ad.

B noBceHeBHOM KU3HM M TIPM M3Y4YEeHHH APYTUX NMPeJIMeTOB:

®  CIIOJIb30BATh OTHOUIEHMsSI JUISl TOCTPOEHHS M MCCIENOBAaHUS MaTeMAaTUYECKUX
MoJienieil 00bEKTOB peabHON KU3HH.

H3mepennsi u BbIYHCIEHUSA

e (CB00OAHO omepupoOBaTh MOHATHAMHU JJIMHA, TUIONIA]b, 00bEM, BETMUMHA YIJIa KaK
BEJIMYMHAMH, UCIIOJIb30BaTh PAaBHOBEIUKOCTh U PABHOCOCTABIEHHOCTh IPU PELICHUU 3aJad Ha
BBIYHUCIIEHHE, CAMOCTOSTENILHO MOIY4aTh U UCIOIb30BaTh (hOPMYJIbI ISl BBIYUCICHUH TTONIaei
u 00bEMOB (uUryp, CBOOOJHO ONEPHUPOBATH HIMPOKUM HAOOpOM (GOpMYJT Ha BBIYHUCICHHUE NPU
PELICHNH CIIOKHBIX 3a/1a4, B TOM YHUCJIE U 33/1a4 Ha BHIYHUCICHHE B KOMOMHALMIX OKPYXHOCTHU U
TPEYrOJIbHUKA, OKPYKHOCTH U YETHIPEXYTOJbHUKA, a TAK)KE C IPUMEHEHUEM TPUTOHOMETPUH;

®  CaMOCTOSTENBHO (POPMYJIMPOBATH TUIIOTE3BI U MPOBEPATH UX JOCTOBEPHOCTD.

B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEJIMETOB:

e CcBOOOJHO omepupoBaTh (OpMyIaMH MpPH PEUIEHWH 3aJad B JAPYIHMX Y4eOHBIX
npeaMeTax U Ipu MPOBEJCHUH HEOOXOIMMBIX BHIUMCIIEHUH B peaabHOMN JKU3HU.
I'eomeTpuyeckne NocTpoeHus

e OmnepupoBaTh MOHATHEM HabOpa 3JIEMEHTOB, OIPEACISIOUINX T'€OMETPUUYECKYIO
durypy,

e  BJaJETh HAOOPOM METOJIOB MOCTPOSHHM TUPKYJIEM U TMHEUKOMH;

® IIPOBOJUTH AHAJIU3 U PEATU30BBIBATH ITAIbl PELIEHUS 3a7a4 Ha [IOCTPOEHHE.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEIMETOB:



®  BBIIOJHATH IOCTPOEHUSI HA MECTHOCTH;

®  OLIGHUBATH pa3Mephl PeaTbHBIX 00BEKTOB OKPYXKAIOIIEr0 MHUpA.
IIpeoOpa3zoBanusi

e OmnepupoBaTh JABWKCHHSAMH M TNPEOOPA3OBAHMSIMU KaK  MeETalpeIMETHBIMH
HOHSTHSAMY,

®  ONEpHpOBATH MOHATHUEM JIBUKEHHUS U NpeoOpa3oBaHUs MOA00HS Uit 0OOCHOBaHUIA,
CcBOOOJHO BJIAJETh MPUEMaMM MOCTPOEHHs (PUIYp C MOMOLIbIO JBUKEHUH U IpeoOpa3oBaHUs
noa00us, a TaKkke KOMOMHALMAMU JIBUKCHUH, IBUKCHUH U TpeoOpa3oBaHui;

® UCNONb30BaTh CBOMCTBAa [JBM)KEHUH U INpeoOpa3oBaHUN Ui  MPOBEICHMS
000CHOBaHHUS U JOKA3aTEIbCTBA YTBEPKICHUN B TEOMETPUHN U APYTUX Y4eOHBIX IPEIMETax;

®  [I0Jb30BAThCs CBOMCTBAMM JBMXKEHUH U peoOpa30BaHMi ITpU pEeLIeHUH 3a/1a4.
B noBceHeBHOM KU3HM M TIPM M3Y4YEeHHH APYTUX NMPeJIMeTOB:

® [pUMEHATh CBOWCTBA JBI)KEHHMM M HOPUMEHATh NOJO0HME M IOCTPOCHUH H
BBIYMCIICHUM.
BekTopbl M KOOPAUHATHI HA IJIOCKOCTH

e (CBo0OOmHO oOmepUpoOBaTh MOHATUSAMU BEKTOp, CYMMA, pa3HOCTb BEKTOPOB,
IIPOM3BEICHUE BEKTOpPA HA YHUCIO, CKaJsPHOE IPOU3BEIECHUE BEKTOPOB, KOOpAMHATHI Ha
IUIOCKOCTH, KOOPJIMHATBI BEKTOPA;

®  BJAJCTh BEKTOPHBIM U KOOPAMHATHBIM METO/IOM Ha IIJIOCKOCT

®  CIIOJIB30BATh YpaBHEHMsI QUTYp JJIsl PELLIEHUs 3a/1a4 U CAaMOCTOSITENIbHO COCTaBIIATh
YPaBHEHMSI OTJIENIBbHBIX MIIOCKUX (QUTYP.
B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

®  UCNOJb30BaTh IMOHATHS BEKTOPOB M KOOPAMHAT AJIsl peIleHUs 3agad mo (Qusmke,
reorpauu U APyruM y4yeOHbIM MPEIMETAM.
Hcropusi MaTeMaTHKHU

e [loHumaTh MaTeMaTUKy KaK CTPOTO OPraHU30BAHHYIO CUCTEMY Hay4HbIX 3HaHHM, B
YaCTHOCTH BIJIAJETh TNPEJCTABICHUSIMU OO0 aKCMOMaTHYECKOM IIOCTPOCHHUU T€OMETPUM U
NIEPBUYHBIMU NIPEACTABIECHUSMHU O HEEBKIIMIOBBIX TEOMETPHSX;

e paccMmaTpuBaTh MaTeMaTHKy B KOHTEKCT€ MCTOPUM pa3BUTHSA LUBUIM3ALUU U
VCTOPUH Pa3BUTHsI HAYKH, [IOHUMATh POJIb MaTEMAaTUKH B pa3BUTHH Poccuu.
MeTtoabl MAaTEMATHKH

e Branerb 3HaHUSAMHM O PA3IUYHBIX METOJaX OOOCHOBAHUS M  OIPOBEPKEHHS

MaTEMAaTHYCCKUX yTBep)K}IeHHﬁ N CaMOCTOATCIIBHO ITPUMCHSATD UX;



® BJAJCTh HABBIKAMM aHAJIW3a YCIOBUS 3aJa4d U OINPEICICHHS MOAXOIAIIMNX MAJis
pENIeHUS 3a/1a4 H3YYCHHBIX METOJIOB MJIM MX KOMOWHAIINA,

®  XapakTepu30BaThb MPOU3BEICHUS  HUCKYycCTBA C  y4€TOM  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM B  TIPUPOJEC, HCIOJB30BaTh MAaTEMATUYECKHE 3aKOHOMEPHOCTH B

CaMOCTOATCIIBHOM TBOPYCCTBE.

Conep:kanue Kypca MaTeMaTHKH B 7-9 KJaccax
Aunrebpa

Yucaa

PanyoHajJbnHBIE YHCJIA

MHoxecTBO panuoHanbHBIX 4YHcel. CpaBHEHHE palMOHaNIbHBIX uuced. [leficTBus c
paroHaIbHBIMU YHCTIaMU. [Ipedcmasienue payuoHaibHO20 YUCia 0ecamudtol Opoobio.

HppanuonajbHble Yucjaa

ITonstue HPppalMOHAJIBHOI'O 4YHCJIa. Pacno3naBanue HppaliOHAJIBbHBIX YUCCII. HpI/IMepBI

JI0Ka3aTesbCcTB B anredpe. MppanmoHaibHOCTh qucma?2 . [Tpumenenwue B reomerpun. CpagueHrue
uppayuoranrbHulx uucen. MHoscecmeo 0eticmeumenbHbiX Yuce.

ToxnecTBeHHBIE MPEOOPa30OBAHUSA

YuciioBble U OYKBEHHBIE BbIPaKeHHS

Boipaxkenue ¢ nepemeHHOW. 3HaueHue BblpakeHUs. [lojcTaHOBKa BBIpaXKEHHM BMECTO
NICPEMCHHBIX.

Ieanie BbIpaxeHUst

Crenenp ¢ HaTypaJbHbIM TOKa3areneMm M e€ cBoiicTBa. IIpeoOpa3oBaHus BbIpakeHUH,
COZIepIKAIUX CTEICHU C HATYpPAbHBIM ITOKA3aTeNIeM.

OnHouneH, MHOrowieH. JlefcTBUS C OJHOWIEHAMH ¥ MHOTOYICHAMH (CIOKEHHE,
BBIYUTAHUE, YMHOXEHHE). DOPMYITBI COKPANIEHHOTO YMHOXEHHUS: PA3HOCTh KBAJPaTOB, KBapaT
CYMMBI ¥ pa3HOCTH.Pa3ioxeHne MHOTOWIeHa Ha MHOXHTEIIU: BBIHECEHHE OOIIEro MHOXKHUTEIIS
3a CKOOKH, epynnupoexa, npumeHeHue @Qopmyn COKpawéHHoeo ymuoodcenus. Keadpammuvlii
MPEXUNEH, PA3LONCEHUE KBAOPAMHO20 MPEXUICHA HA MHOICUMEU.

JIpo6HO-panuoHaIbHbIE BHIPAKEHUS

Crenenb ¢ 1enbIM TOKazaTeneM. [IpeoOpa3zoBaHue APOOHO-TMHEHHBIX BBIPAKCHHA:
CIIOKEHUE, YMHOXKEHHE, JIeNIeHUe. Aneebpauieckas Opobs. JJonycmumbie 3HAYEHUs. NePeMeHHbIX
8 0pobHO-payuonanvusix evipadxcenusx. Cokpawenue ancedopaudeckux opobeu. Ilpusedenue
aneebpauveckux opodeii Kk obwemy 3namenamenio. [elicmeus ¢ ancedpaudeckumu OpoOAMU:
Cll0JICeHUe, BbIYUMAaHUE, YMHONCEHUE, OelleHUe, 80360eHUE 8 CINENEHb.

IIpeobpazosanue gvipasicenuti, cO0ePHCAUUX 3HAK MOOYIIA.



KBaaparHable KOpHH

Apudmernueckuil KBaApaTHbI KopeHb. [IpeoOpa3zoBaHMe BBIpaKEHHH, COAEPIKAILIMX
KBaJIpaTHbIE KOPHHU: YMHOXXCHHE, JICJICHHE, BBIHECEHHWE MHOXHTENs U3-TI0JI 3HaKa KOpHS,
BHeceHue MHOXMCUmesi N0O 3HAK KOPHSL.

YpaBHeHHsI M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOMCTBA YHCIIOBBIX paBEHCTB. PaBEHCTBO C MEpEMEHHOM.

YpaBHenust

[lonsiTne ypaBHeHHMST M KOpHS YypaBHeHUS. [Ipedcmaeénenue o0 pagHOCUTILHOCMU
ypasuenuti. Obniacmov onpeodenenus ypasrenus (001acms OONYCMUMbIX 3HAYEHUL NePeMeHHOlL).

JIuHeiiHOe ypaBHEHHE U ero0 KOPHU

Pewmrenue nuHelHbIX ypaBHEHUU. Jluneiinoe ypagnenue c napamempom. Koauuecmeo
KOpHell TUHetiHo20 ypasheHus. Pewenue nuneunsix ypasHenuil ¢ napamempom.

KBaapaTrHoe ypaBHeHHe M er0 KOPHH

KBagparueie ypaBHenus. HemonHble KBajpaTHble ypaBHEHHS. JMCKpUMHHAHT
KBaJpaTHOro ypaBHeHus. Dopmyna KopHeW KBaJapaTHOro YypaBHeHUs. Ieopema Buema.
Teopema, obpamnas meopeme Buema. Penienne KBaIpaTHBIX YpPaBHEHHI:MCIOIb30BaHHE
dopMyInbl JUIsI HAXOXACHUS KOPHEW, cpaguueckuii memoO pewienus, pasnodceHue Ha
MHOXMCUmenu, noobop KopHel ¢ UChOab308aHuem meopemvl Buema. Konuuecmeo kopheii
K8AOPAMHO20 YPABHEHUsl 8 3A8UCUMOCTIU OM e20 OucKpumuHauma. buxeaopamuvle ypagneHus.
Ypasuenus, ceooumvie xk nunetinvim u kéadpamuvim. Keadpammuovie ypasnenus ¢ napamempom.

/{poOHO-panuoHaIbHbIEC YPABHEHUS

Pemenue mpocredmux ApoOHO-TUHEHHBIX ypaBHEHUHN. Peuterue 0poOHO-pAyUOHAIbHBIX
VpaeHeHUll.

Memoowi pewienus ypasHenuii: Memoovl pasHOCUTbHBIX NPeodPa308aHull, Memoo 3aMeHbl

nepemennou, epaguueckuii memod. Mcnonvzosanue c60ticme )yHKyul npu peuieHuu ypasHeHull.

TIpocmetiwue uppayuonanvivle ypasHenus uoa | / f(x)=a, \/f (x)= \/g (x) -

Vpasuenus euda X" = a . Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHeHHE C AByMs IepeMeHHbIMU. JIMHElHOEe ypaBHEHHE C JIByMsI IEPEMEHHBIMM.
Ipamas kax epagpuueckas unmepnpemayus IUHENHO20 YPAGHEHUS C 08YMS NePEMEHHbIMU.

IlonsTHEe cucTeMbl ypaBHEeHM. Pelllenre cucteMbl ypaBHEHUN.

MeToapl peneHst CUCTEM JIMHEWHBIX YPaBHEHH C IBYMs MEPEMEHHBIMU: epaghuieckuil

Memoo, MEMoO CA0IHCEHUS, METOL TOACTAHOBKH.



Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Uucnosbie HepaBeHCTBA. CBOWCTBA YMCIIOBBIX HEpaBeHCTB. [IpoBepka cripaBeIIMBOCTH
HEPABEHCTB IPH 33/1aHHBIX 3HAYCHUSX TEPEMEHHBIX.

HepasenctBo ¢ nepemennoit. CTporue u HecTporue HepaBeHcTBa. Qonacms onpeodenenus
Hepagencmaa (001acms 0ONYCMUMbIX 3HAYEHUL NePeMeHHOLL).

Pemienue nuHEeHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u ezo pewenus. PeuwieHue KeaopamHulXx HepaBeHCMSE:
UCNONIb3068AHUE CBOUCME U 2paduKka KeaopamudHou QYHKYuu, mMemoo UHmepsanos. 3anuch
peuieHus: KeaopamHoz2o HepageHCmad.

Pewenue yenvix u OpobHO-payuoHanbHvIX HEPABEHCNE MEMOOOM UHINEPBAILOS.

DOyHKIUH

HHonsaTne GyHKUUN

JlekapToBbl ~ KOOpAMHATHl Ha  IUIOCKOCTH. DopMupoBaHHe TpEACTaBICHUH O
METANpPEeIMETHOM MOHATUU «KOOpAUHATH. CrocoObl 3amaHus (QYHKIWA: aHATUTHYECKHH,
rpaduueckuii, Tabmuunbiii. ['padux dynkmuu. [Ipumeps! QyHKIM, MoTyd4aeMbIX B Ipoliecce
HCCJICIOBAHMSI PA3NIUYHBIX PEAbHBIX MTPOLIECCOB M PEIICHU 3a/1a4. 3HaueHne (YHKIIUU B TOUKE.
CpoiicTBa (yHKIMA: OOJIACTH ONpEACTCHHs, MHOXECTBO 3HAYCHHWU, HYIH, NPOMEXKYTKH
3HAKOMOCTOSIHCTBA,  YEMHOCMb/HeUéMHOCMb, TIPOMEKYTKH  BO3pacTaHWst W yObIBaHUS,
HauOoJbllee U HauMeHblee 3HaueHus. McenenoBanue pyHkiuu no e€ rpaguky.

IIpeocmasnenue 06 acumnmomax.

Henpepvignocmo ¢hynxyuu. Kycouno 3a0annvle gynkyuu.

JInneiiHass pyHKIUsA

CpoiictBa u rpaduk snuHeWHOW (yHKIMH. YTIOBOW KOXQQHUIMEHT MpsIMOH.
Pacnonoxxenue rpaguka 1uHeiHON (QyHKIMHM B 3aBUCMMOCTH OT €€ yrJIoBOro KoddduureHTta u
cBOOOIHOTO wieHa. Haxoowcoenue koapguyuenmos aunetino GyHKkyuu no 3a0aHHbIM YCL0BUAM.:
npoxodcoeHue NpsmMou yepes 08e MoYKU ¢ 3a0AHHLIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOU
uepe3 OaHHYI0 MOUKY U NAPALIeNbHOU OAHHOU NPSAMOI.

KBaaparnunas pynkuus

CroiictBa u rpaduk KBaapatuuHoW QyHkuu (mapadona). llocmpoenue epaghuxa
Kkeaopamuunot @yukyuu no moykam. HaxoxneHue HyJell KBaapaTUyHOW (QyHKUIHH,
MHOJICECMBA 3HAYEHULL, NPOMEINCYIMKOE 3HAKONOCMOAHCMEA, NPOMEIHCYMKOE MOHOMOHHOCMU.

OOpaTHasi NPONOPUHOHATBHOCTD

k
CaoiicTBa QyHKIMH Y = K y = e ['unepbomna.
X



I'pajpuku ¢pynxkyuir. Ilpeobpasosanue ecpagura ¢yukyuu Yy = f(X) ona nocmpoenus

epagpuros pynxyuii suoa 'y = af (kx+b)+c.
. k
Ipaguru gynxyuii y=a+——, y=~Ix,y=23x, y =|x].
X+Db

IlociienoBaTeIbHOCTH U POTPecCHU

UucnoBass  1ocie0BaTeIbHOCTb.  IIpuMepsl  4YHMCIOBBIX  IOCIEHOBATEIBHOCTEH.
beckoneunble mocnemoBarenbHOCTUH. Apudmernueckas rmnporpeccus H  e€  CBOWCTBa.
['eomeTpuueckass mporpeccusi. Dopmyra obwe2o unewa u cymmsbl N NEpevIX UleHO8
apugmemuueckoii u ceomempuieckoli npoepeccuil. Cxooauancsa 2eomempuiecKas npocpeccusi.

Pemenne TekcToBBIX 32124

3anaum Ha Bce apudMeTHYECKHUE el CTBUS

Pemenne TekcToBBIX 3a1a4 apudmMeTndeckuM criocodom. Vcnonap3oBanue Tabmui, cxem,
yepTexel, JPyrux CpeaCTB NPECTABICHUS JaHHbBIX IIPU PEIICHUU 3a]Ja4H.

3agauu Ha IBHKeHHE, Pa00TY U MOKYIIKH

AHanu3 BO3MOXHBIX CUTYallUii B3aMMHOTO PaCHONIOKEHUsI OOBEKTOB MPH UX JBUKCHUH,
COOTHOILIEHUSI 00BEMOB BHITIONHSAEMBIX Pa0OT MPU COBMECTHOU paboTe.

3agauu Ha YACTH, 10JIM, IPOLEHTHI

Pemenue 3amau Ha HaXOXKJEHUE YacTH YMCJIA U YKCia MO ero yacTu. PemieHue 3a1ay Ha
MpOLEHTHI U aonu. [IpuMeHeHre nponopiuil Npu peneHu  3a1ay.

Jlornueckue 3aga4n

Pemenue nornueckux 3anad. Peutenue 102utieckux 3a0a4 ¢ nOMowbio epagos, mabauy.

OcHoBHbIE MeTO/IbI pelieHHsl TEKCTOBBIX 3a/1a4: apupMeTuyecKuil, anreOpandeckui,
nepebop BapuaHTOB. [lepsuunvie npedcmasnenus o Opyeux Memooax peuwieHus 3a0ay
(ceomempuueckue u epaguieckue memoosl).

CraTucTika ¥ Teopus BEpOSITHOCTEN

CraTucruka

Tabnuuynoe u rpaduueckoe NpPEJACTaBICHUE JaHHBIX, CTOJOYaTble U KPYrOBbIE
JMarpaMMbl, TpapuKH, NMPUMEHEHHE IuarpaMM U TpaHKOB JUIs OMMCAHUS 3aBUCHUMOCTEH
peaIbHBIX BEJIIMYMH, UW3BJICYEHHE HHPOpMAMK U3 TaOMUL, [AMarpaMM U TIpaduUKoB.
OnucarenbHble CTaTUCTUYECKHE TOKA3aTEeNM YHCIOBBIX HAOOpOB: cpenHee apupMETHYECKOE,
Meouana, HauOoJbIlIee M HaWMEHbIEe 3HaueHHUs. Mepbl pacceuBaHUs: pa3Max, oucnepcus u
cmanoapmHoe OmKJIOHeHuUe.

CiyyailiHass M3MEHYMBOCTb. VI3MEHUMBOCTh MpU HU3MEpeHHsX. Pewarowue npasuia.
3axonomepHOCMU 8 USMEHUUBBIX BEIUUUHAX.

CayuaiiHble cOObITHUS



CrnydaiiHple OTBITHI (IKCIIEPUMEHTHI), SJIEMEHTApPHBIC CIydailHble COOBITHUS (MCXOJBI).
BepositHocTi  snmemeHTapHbIX  coObITUH. COOBITUS B CIy4allHBIX OKCIIEPUMEHTaxX U
ONaronpusATCTBYIOIINE dJIEMEHTApHbIE COOBITHSA. BeposSsTHOCTH ciay4allHBIX COOBITHH. ONBITHI C
PaBHOBO3MOXXHBIMU 3JIEMEHTApHBIMU COOBITUsIMH. Kilaccuueckre BepOSITHOCTHBIE OIBITHI C
UCIIOJIb30BaHUEM MOHET, KyOUKOB. [Ipedcmasnenue cobvimuil ¢ nomowwto ouazpamm Jiiepa
IIpomusononodxcnvie cobvimus, obveounenue u nepeceuenue coovimui. Ilpasuno crodxcenus
8eposmHocmell. Cnyuatinoii evibop.Ilpedcmasnenue 9KCnepumeHma 8 suoe
Oepesa.Hezasucumvie cobvimus. YMmHOdICEHUEe 6eposmMHOCMEl He3A8UCUMBIX  COObIMUIIL.
Ilocneoosamenvuvie nezagucumvie ucnvimanus. llpencraBieHne 0 HE3aBUCHMBIX COOBITHSIX B
JKU3ZHHU.

dnemenmol KOMOUHAMOPUKU

Ilpasuno ymHoocenus, nepecmanosku, ¢axmopuan uyucia. Couemanusi U YUCIO
couemanuti. @opmyna uucna cowemanuil. Tpeyeonvnux Ilackana. Onvimsl ¢ OOAbUUM YUCIOM
PABHOBO3MOJCHLIX  DNIEMEHMAPHLIX  cobbimull. Bvluucnenue eeposmuocmeti 6 onvlmax c
npumenenuem KomoOuHamopuwix gopmyn. Hcnoimanus bepuynnu.  Yenex u  ueyoaua.
Bepoamuocmu cobvimuti 6 cepuu ucnoimanuti bepnynnu.

Cnyuaiinle éenuqunbl

3nHakomcmeo co CaAyHauHbIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEemHbIX
cayyaiinvlx genuyur. Pacnpedenenue seposmuocmeti. Mamemamuueckoe oxcuoanue. Ceovicmea
Mamemamuyecko2o oxcuoanus. [lonamue o 3akone 6onvuiux yucen. Mzmepenue geposmuocmeil.
Ilpumenenue 3axona O6OMLWUX YUCEN 6 COYUONO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUMU,
obecneuenuu 6e30NACHOCMU HACENEHUsL 8 YPE3BbIYAUHBIX CUMYAYUSIX.

I'eomerpus

I'eomerpuyeckue puUrypsl

Durypsl B reoMeTPpHH M B OKPYKaloIeM MUpe

I'eomeTpuueckas ¢urypa. @opmMupoBaHue NPEACTABIECHUN O METapPeAMETHOM MOHATUU
«purypany.

Touka, muHUA, OTPE3OK, IpsIMasi, Ty4, IOMaHasl, IIIOCKOCTh, YToJl, OUCCeKTpuca yria u e
CBOMCTBA, BUJIbI YIJIOB, MHOTOYT'OJIbHUKH, KPYT.

OceBasi cuMMeTpHs reoMeTpuueckux puryp. LlenTpanbHas cUMMeTpusi reOMETPUYECKUX
duryp.

MHOroyroJibHUKH

MHOroyrojapHuK, €ro »53J€MEHTbl W €ro CBOHCTBA. Pacrno3HaBaHME HEKOTOPBIX

MHOI'OYI'OJIbHUKOB. B bINyKjlble U HEBLINYKIIblE MHO2O0Y20/IbHUKU . HpaBHHBHBIe MHOT'OYT'OJIBHUKH.



Tpeyronbuuku. Bricota, Menuana, OHCCeKTpuca, CpeAHSS JMHUSA TPEYroJbHUKA.
PaBHOOEApEHHBIII TPEYTONBHUK, €ro CBOMCTBA M MpHU3HAKH. PaBHOCTOPOHHUM TpEYrOJbHHUK.
IIpAMOYTONIbHBINM,  OCTPOYIOJIBHBIM,  TYNOYIOJBbHBIM  TPEYrOJbHUKU. BHemHue  yrisl
TpeyroyibHUKa. HepaBeHCTBO TpeyrojibHUKA.

Yerbipéxyronpuuku. llapamnenorpamMM, pom0O, OpsIMOYTOJIBHUK, KBaJpar, Tparenus,
paBHOOepeHHas Tpanenus. CBOWCTBa U NPU3HAKU NapajliesiorpaMMa, poMOa, mpsMOYyTroJIbHHKA,
KBaJpara.

OKpPYyXHOCTb, KPYT

OKpyXHOCTb, KpYI, MUX DJIEMEHTbl U CBOMCTBA; LIEHTPAJIbHbIE M BIIMCAHHBIC YIJIBL.
KacarenbHast u cexywas K OKpYKHOCTH, ux ceoucmea. BnycaHHble 1 ONUCAHHBIE OKPYKHOCTHU
JUISL TPEYTOJIbHUKOB, YemblpEXy20IbHUKOE, NPAGUNbHBIX MHO20)201bHUKOS.

I'eomeTpuueckue purypsl B npocTpaHcTBe (00bEMHBIEC TEJa)

MHnocoepannuk u e2o snemenmol. Haseanus Mno202panHuKo8 ¢ pasHvimM NONONCEHUEM U
Konuwecmeom 2cpareti. IlepBUUHbIE NMPEACTABICHUS O MHUpaMuUie, Napauieienuresne, Mpu3Me,
chepe, mape, MUWIKHAPE, KOHYCE, UX JIEMEHTAaX U MPOCTEUIITINX CBOMCTBAX.

OTHOmIEeHNs

PaBencrBo Qpuryp

CBolicTBa paBHBIX TPEYTOJbHUKOB. [Ipr3HAaKN paBEeHCTBA TPEYTrOJIbHUKOB.

IMapanieJbHOCTh NPSAMBIX

[Ipu3Haku M CBOWMCTBA MapaJICNbHBIX MPSAMBIX. Axcuoma napannervrHocmu Eexnuoa.
Teopema Paneca.

IlepnenaukyasipHble NpsiMble

[Ipsmoii  yron. Ilepnenaukynsp k npsmoil. Haknonnas, mnpoekuus. CepeauHHBIN
NEepHEHIUKYISp K 0Tpe3Ky. Cgolicmea u npusHaKu nepneHoOuKyIapHOCmU.

Ilooooue

Ilponopyuonanvuvie ompesku, nooobue @ueyp. lloooonvie mpeyeonvruxu. Ilpusnaxu
nooobus.

B3aumHoe pacnoJioxkeHue IpsMOM U OKPYKHOCTH, 08VX OKPYIHCHOCELL.

N3mepenus u BoIuncIeHUS

Beanuunnbi

[lonsatne BenuuuHbl. [lnuHa. M3mepenue miuHbl. EnuHUIBl W3MEpEeHMs] JJIMHBI.
Bennuuna yrna. I'pagycHas Mepa yria.

[lonsTe o momanau miuocko ¢urypsl U e€ cBoicTBax. M3mepeHue momaaei.

Enuuuiel n3MepeHus miiomaim.



[Ipencrasnenue 06 00bEMe U ero cBoiicTBax. M3mepenne o0béma. EquHuIel n3mepenus
00BEMOB.

HN3mepeHus M BbIYMCICHUS

WNHcTpyMeHTBI U1l U3MEPEHU U TIOCTPOEHUM; U3MEPEHUE U BBIYMCIICHHE YIJIOB, JJIMH
(paccrosinuit), minomazaei. Tpuronomerpuyeckue (YHKIUU OCTPOrO yria B MPSMOYTOJIbHOM
TPEYroiabHUKE Tpuconomempuueckue @OyHKyuu mynoz2o yeid. BpIYHCIEHUE SIEMEHTOB
TPEYTrOJIbHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOIIeHUH. Dopmynsl mionaau
TpPEeyrojbHHKa, MapajuieiorpaMMa M €ro 4acTHBIX BHAOB, (DOPMYNbI JUIMHBI OKPYKHOCTU H
miomaau kpyra. CpaBHeHue u Beruucienue miomasnei. Teopema [Iudaropa. Teopema cunycos.
Teopema kocunycos.

Paccrosinus

Paccrosinne Mexay Toukamu. PaccTosiHue OT TOYKH 10 NpSIMON. Paccmosnue medzicoy
Queypamu.

I'eomeTpuyeckue nocTpoeHust

I'eoMeTpruyecKre OCTPOCHUS JJISI WILTIOCTPAIIMH CBOMCTB T€OMETPUIECCKIX (DUTYD.

NHcTpymMeHTBl  JUIsi  MNOCTPOCHUWI: LUPKYJb, JHUHEHKA, YroibHUK. [Ipocmeriwiue
NOCMPOeHUs. YUPKYeM U JUHEUKOU. NOCMpoeHue OUCCEeKMPUcyl yeid, NepneHOUuKyIapa K
NPAMOU, Y2id, pA8HO20 OAGHHOMY,

Ilocmpoenue mpey2onbHUKO8 N0 MPEM CMOPOHAM, 08YM CIHIOPOHAM U Y21y MeHCOY HUMU,
CMopoHe U 08yM NPULEAHCAUUM K Hell YeTaM.

enenue ompesxa 8 0aHHOM OMHOULEHUU.

I'eomeTpuueckue npeodopa3zoBaHus

IIpeoGpazoBanus

[Tonsitne  mpeoOpaszoBanusi.  [IpencraBieHwe O ~ MeTanpeAMETHOM  TMOHSITHH
«tpeobpazoBanue». [lodobue.

JABukeHust

OceBast U TEHTpAJIbHAsI CUMMETPUS, NOBOPOM U NApaieibHbulli neperoc. Kombunayuu
08UdICEHUTI HA NIOCKOCMU U UX CBOUICMEA.

BekTopbl M KOOPAMHATHI HA MIJIOCKOCTH

BekTopsl

[TonsTe BekTOpa, MEHCTBHS HaJ BEKTOpPaMH, HCIIOIH30BAaHHUE BEKTOPOB B (HU3HKE,
PasnodiceHue 6eKmopa Ha cocmagnaioujue, CKAIapHoe npou3eedeHue.

Koopaunarsi

OCHOBHBIE TIOHSTHS, KOOPOUHAMbI BEKMOPA, pPACCMOSHUE MeHcOy  MOYKAMU.

Koopounamet cepeounvt ompesxa. ¥Ypasnenus gpueyp.



Ilpumenenue 6exkmopog u Koopouwam O peueHus NPoCMenuuux 2eoMempudecKux
3a0au.

HcTopust MaTeMaTuKu

Bosnuxnosenue mamemamuxu kax Hayku, smanvl e€ pazeumus. OcHOGHble pazoenvl
Mamemamuxu. Beidaowuecsa mamemamukuy u ux 6K1ao 6 paseumue HayKu.

beckoneunocmv mmnooicecmea npocmuix uucen. Yucaa u onunvl ompesxos. Payuonanvrvie
yucaa. [lompebnocmo 6 uppayuonanvusix yuciax. lllkona Iugazopa

3apoorcoenue ancebpvt 6 Hedpax apupmemuxu. An-Xopesmu. Poowcoenue Oykeenuoi
cumsonuku. I1. @epma, @. Buem, P. [lexapm. Hcmopus éonpoca o naxoxcoenuu ¢opmyn KopHel
aneebpauueckux ypasuenuti cmenenel, oonvuux yemoipéx. H. Tapmanwvs, /[c. Kapoano, H.X.
Abens, D.1anya.

Tlossnenue memooa KoopOuHam, nO380AAOULE20 NEPEBOOUMNb 2eOMempuiecKue 00beKmbl
Ha A3vIK aneeopul. Iloaenenue epaguros gyukyuti. P. [lexapm, I1. @epma. [Ipumepol paznuyuHvlx
cucmem KOOpouHam.

3aoaua Jleonapoo Iluzanckoeo (Qubonauuu) o kpoauxax, uucia Pubonauuu. 3adaua o
waxmamuou oocke. Cxo0uMoCmy 2e0Mempuieckoti npocpeccui.

Hcmoku meopuu eeposmuocmeli: cmpaxogoe oeno, azapmuvle uepel. 1. Depma,
b.Ilackans, A. Bepnynnu, A.H.Koamoeopos.

Om 3emnedenus x eeomempuu. Ilugpacop u ezo wkona. @anec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npasuibHvlx MHO20y201bHUK08. Tpuccekyusa yena. Keadpamypa
kpyea. Yoeoenue kyba. Hcmopus uucna w. 3onomoe ceuenue. «Hauana» Esexnuoa. JI Diinep,
H.U.Jlobauesckuii. Ucmopus namozo nocmyniama.

I'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCMU OKPYIHCATOUE20 MUPA.

Acmponomus u eeomempus. Ymo u kax ysnanu Anaxcazop, Spamocgen u Apucmapx o
pasmepax Jhynet, 3emnu u Connya. Paccmosanus om 3emau 0o Jlyner u Connya. Hzmepenue
paccmosinus om 3emau 0o Mapca.

Ponv poccuiickux yuénvix 6 pazeumuu mamemamuxu: J1.Jinep. H.U.Jlobauesckuil,
11.J1.Hebwiwes, C. Kosanesckas, A.H.Konmoeopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wikona mamemamuueckux u Hagueaykux

Hayk, passumue poccutickozo gaoma, A.H.Kpwvinos. Kocmuueckasn npoepamma u M. B. Kenowviu.



Y4yeOHO-TeMaTHYeCKHH IJIaH. AJyiredpa.

Ne Tema 7ryacc 8kJ1ace 9ku1ace
1 Yucna - 2 -
PanuonanbHbie yncna
2 HppanmonanbHbple Yncia - 1 -
3 ToxnecTBeHHbIE 21 - -
peoOpa3oBaHUs
YucnoBele u  OyKBEHHBIE
BBIPAKCHUS
4 Lenble BeIpaxkeHUst 43 3 -
5 JpoOHO-panmoHanbHbIe - 11 -
BBIPKCHUS
6 KBanparhsle kopHU - 11 -
7 PaBencrBa 5 - -
8 YpaBHeHHs 2 1 -
9 JIuneiiHoe ypaBHEHHE 2 - -
10 KBanpaTtHoe ypaBHEHHE M €ro | - 15 -
KOpHHU
11 JIpoOHO-palmoHaNbHbIE - 13 -
YpaBHEHHS
12 Cucremsl ypaBHEHUN 11 2 7
13 HepasenctBa - 20 8
14 ®ynkuuu. [lonstre pynknum. | 2 4 9
15 JIuneitnast GyHKIUSA 9 2 -
16 KBanpatuunas ¢pyHkuus - - 4
17 Oo6partnas - 2 -

IMpONMOPHUOHATIBHOCTD




18 I'paduku pynkumii - 2 9
19 ITocnenoBarensHOCTH uj- - 15
HpOrpeccun
20 3agaun Ha BCce | 2 2 3
apudmeTnyeckue neUCTBUS
21 - 2 -
3ajaun Ha JBUXKEHHUE, paboTy
U TIOKYITIKH
22 3amaus  Ha YacTH, JIOJIH, | - 2 -
MPOICHTHI
23 Jlornueckue 3amauu - - 5
24 OcCHOBHbBIE METOJIbl pELIEHUS | - 1 4
TEKCTOBBIX 3374
25 CrarucTtuka 4 ) -
26 Cay4aiinpie COOBITHS - - 4
27 OneMeHThl KOMOMHATOPUKU - - 9
28 CrnyyaiiHble BETMUUHBI - - 3
29 HcTopus maTemMaTuku 1 1 1
[ToBTOpeHue 20
Htoro 102 102 102
YueOHo-TeMaTnuyeckuii mia. 'eomerpus
Ne Tema 7Txjace 8ki1ace 9kiace
1 Hauanbnabie rteomerpuueckue | 10 - 3
CBE/ICHUS
Ourypsl B TeOMETPHH U B
OKpY’KaloIleM MHpe.
2 MHoOroyroiasHIUKU 17 16 4




3 OKpYXHOCTh B KPYT 1 10 12
4 ['eomeTpryeckue burypsl | - - 2
BIIPOCTpaHCTBE  (0OBEMHBIE
Tena)
3) OTtHo1eHus. 15 - -
PaBencTBo ¢puryp
6 [TapannenbHOCTh NPSAMBIX 11 - -
7 [lepnieHuKynsipHBIE MpsIMBIE | 3 3 -
8 I[TonoGue - 10 -
9 B3anMHoOe pacrosoxeHue - 3 -
10 Benuunnbl 2 14 26
Vi3mepeHue v BEIYUCIICHUS
11 Paccrosinue 2 - 2
12 ['eomeTpHuyeckue MOCTPOSHHsT | 5 - -
13 I'eomeTpuyeckue - 2 -
npeoOpa3oBaHUs
[IpeoOpazoBanus
14 JBr>xeHus - - 7
15 BexTopel M koopAauHATHI HA | - 7 10
IUIOCKOCTH
16 VcTopust MmaTeMaTuku 2 3 2
Hroro 68 68 68







