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I[lnanupyembl pe3yabTaThl 0CBOEHHS Y4eOHOro npeamera «MaTtemaTuka»

JINYHOCTHBIMH pe3yJibTaTaMu U3ydeHHs npeamera «MaTemaTtukay (B BUE y4eOHBIX KypcoB: 5—6
kJacc — «MatemaTukay, 7-9 kiacc — «Anredpa» u «l'eoMeTpusi») SABISAIOTCA CIEIYIONINE KauecTBa:

— HE3aBUCUMOCTb U KPUTHYHOCTD MBIIILICHUS;
— BOJISI 1 HACTOMYMBOCTD B JOCTHXKCHUMU LICIIN.
CpencTBOM JIOCTHXKEHHS ATUX PE3YJIbTATOB SBISETCS:
— cucTeMa 3aJJaHui y4eOHUKOB;
— IIpeJICTaBJICHHAs B yUeOHUKaX B SIBHOM BUJIE€ OPraHM3aIMsl MaTepraa 1o MPUHIUITY MUHUMAKCa;
— HUCIOJIb30BAHNEC COBOKYITHOCTHU TeXHOJIOFI/IfI, OPUCHTUPOBAHHBIX HA pa3BUTUC CAMOCTOATCIIbBHOCTHU
¥ KPUTHUYHOCTH MBIIUICHHUS: TEXHOJOTHs MPOOJIEMHOro AMAnora, TEXHOJOTHs NMPOAYKTHBHOTO YTCHUS,
TCXHOJIOI'UA OLICHUBAHUA.

Memanpeomemusimu pe3yinbTaTaMd HW3Y4YeHHs Kypca «MartemaThkay sBIsieTcs (HOpMHPOBAHUE
YHHUBEpCAIbHBIX YueOHbIX Aeiictuii (Y'Y ]).

Pecynamuenvie YY/I.

5-6-i1 knaccw

— CaMOCTOSITENILHO 0OHapyscueams 1 HOPMYIUPOBATh yU4EOHYIO MPOOIeMy, ONpenesaTh Leidb YueOHOM
JeSITeIbHOCTH, BEIOUPATh TEMY IIPOCKTA;

— 6bl06UCAMb  BEPCHUH  PCIICHUS MPOOJIEMbI, OCO3HaBaTh (M HHTEPIPETUPOBATH B  Clydae
HEOOXO/MMOCTH) KOHEUHBIA PE3y/bTaT, BHIOMPATh CPEACTBA JOCTIDKEHHUS IIENM W3 TMPEIJIOKECHHBIX, a
TaKXe UCKaTh UX CAMOCTOSITEIIBHO;

— cocmagnams (MHAUBUAYAIbHO WIN B IPYIIIE) IUIAH PELIEHUs IPOOIeMbl (BBIIOIHEHUSI IPOEKTA);

— paboTas 1o IUIaHy, ceepsAms CBOU JCUCTBUS C LIEIbIO U, IPH HEOOXOJUMOCTH, UCIPABIISATH OMIMOKU
CaMOCTOSTENILHO (B TOM YHUCIIC U KOPPEKMUPOBANb NIAH);

— B IMAJIOTE C YUUTEIIEM COBEPUIEHCMBO6ANb CAMOCTOATENIBHO BHIPAaOOTaHHbIE KPUTEPUH OLICHKH.

7-9-11 kKnaccwt

— CaMOCTOSITETIbHO 0OHapydcugams M @opmyrupoeams TPoOIeMy B KIACCHOW M HMHIMBHyalbHON
y4eOHOM JeSATEIHHOCTH,

— blOGU2aMb BEPCUU PELICHMs MpOOJIEMbl, OCO3HABaThb KOHEYHBIM pe3ynbTaT, BBIOMpATh CpelCTBa
JOCTIDKEHUS e U3 TIPEIOKEHHBIX MIIA MX UCKATh CAMOCTOSTENIHLHO;

— cocmasnamy (MHIMBUAYAIbHO WIN B TPYIIIE) IUIaH pelieHus mpo0ieMbl (BBITOJHEHHS TPOEKTa);

— noobupams K Kaxaou npodieme (3a1a4e) aileKBaTHYIO € TEOpPETUUYECKYIO MOJIEIb;

— paboTast 1o NpPeAIOKEHHOMY MM CaMOCTOSITETIbHO COCTaBIEHHOMY IUIaHY, UCNOb308amb HAPAIY C
OCHOBHBIMH U JOTIOJTHHUTENBHBIE CPEACTBA (CIIPaBOYHAS JIUTEPATYPA, CI0KHBIE TPHOOPHI, KOMITBIOTED);

— nIanUpPOBams CBOXO MHANBUIYAIbHYIO 00pa30BaTeIbHYIO TPACKTOPHIO;

— pabomams TIO CaMOCTOSITETTFHO COCTABJICHHOMY IIIaHY, CBEPSSCh C HUM H C IENBI0 JIeATEILHOCTH,
UCTIPaBIISAS OIIMOKH, UCTIONB3YS CAMOCTOSTENILHO OJJOOpaHHbIE cpe/icTBa (B TOM uncie u MIHTepHer);

— CBOOOIHO 10.16308ambCsi BRIPAOOTAHHBIMA KPUTEPHSIMUA OLEHKH W CAMOOIEHKH, UCXOMS M3 LEeNH U
UMEIOIMXCS KPUTEPHUEB, pa3iinyasi pe3ysbTaT U CIIOCOOBI AeHCTBUI;

— B XO/I€ TIPEJICTABIICHUS MMPOEKTA 0a8aAMb OYEHK) €r0 pe3ylIbTaTaM;

— CaMOCTOSITEIIbHO 0CO3HA8aMb TIPUUMHBI CBOETO yCIieXa WIIM Heyclexa M HaXOAUTh CIIOCOOBI BBIXOJa
U3 CUTYalluy HEeycCIexa;

— yMemb oyeHums CTETIeHb YCIEITHOCTH CBOSH MHAMBHIyalbHOI 00pa3oBaTeIbHON e TeNTbHOCTH;

—0asamv OYeHKY CBOWM JIMYHOCTHBIM KadecTBaM W dYepTaM XapakTepa («KaKoB si»), OMpPEIelsiTh
HaIpaBJIEHUS] CBOETO Pa3BUTHS («KAKUM s XOUY CTaTh», «4TO MHE JJISl 3TOTO HAJ0 CHENAThy).

Cpeocmeom gpopmupogarus peryasaTUBHBIX Y'Y ][] ciaykaT TEXHOJIOTHs TPOOIEMHOT0 JUaliora Ha dTare
HN3YUCHUA HOBOI'0 MaTcepuajla M TCXHOJIOrUs OICHHUBAHUA O6paSOBaTeJ'H)HI)IX )IOCTI/I)KeHI/II\/’I (y‘—Ie6HBIX
YCIIEXOB).



Ilo3nasamenvuvie YY/I:

5-9-it knaccwi

— AHAU3UPOBAMD, CPABHUBAMD, KlAcCUPuyuposams u 0600uams HaKThl U SIBICHUS,

— ocyujecmenams CpaBHEHHE, CEpUAIMIO M KIIACCU(UKALIMIO, CAMOCTOSITEIbHO BBIOMpasi OCHOBAHUS U
KPUTEPUU N7l YKA3aHHBIX JIOTHUECKUX ONepaluii; CTPOUTh KiIacCU(DUKAIMIO MyTEM AMXOTOMUYECKOTO
JieneHus (Ha OCHOBE OTPHIIAHUS);

— cmpoums  JIOTUYECKH OOOCHOBAaHHOE PACCYKIEHHE, BKIIOYAIONIEe YCTAHOBJICHWE MPUYUHHO-
CJIE/ICTBEHHBIX CBS3EH;

— c030a6amb MaTeMaTUYECKUE MOJICIH;

— COCTaBJISITh TE3UCHI, PA3JIMYHBIE BHUJBI IUIAHOB (IIPOCTBHIX, CIOXKHBIX MU T.I.). [IpeoOGpa3oBbIiBaTh
nH(GOPMAIIHIO U3 OJHOTO BUJA B IPYroi (TaOIHITy B TEKCT, TUarpaMMmy U Tp.);

— 8bIYUMbIEAMb BCE YPOBHH TEKCTOBOM MH(pOpManuy;

—ymMems onpedeisimb BO3MOXKHBIE HWCTOYHUKH HEOOXOIUMBIX CBEACHUW, NPOU3BOIAUTH IOUCK
uH(pOpMali1, aHATTU3UPOBATh U OLICHUBATH €€ TOCTOBEPHOCTD;

— [IOHHUMAs MMO3ULHUI0 APYrOro YEJIOBEKA, pa3iuiams B €r0 PEYU WJIM CO3JAaHHBIX UM TEKCTax: MHEHUE
(TOuKy 3peHHsi), O0Ka3aTeNIbCTBO (apryMeHThbl), (aKThl, THUIOTE3bl, AKCHOMBI, Teopuu. Jlns sToro
CaMOCTOSITEIIbHO HCIIOIb30BATh PA3JIMUHbIC BU/IbI UTCHUSI (M3y4arolllee, MPOCMOTPOBOE, 03HAKOMUTEIBHOE,
MOMCKOBOE), MPUEMBI CITyIIAHHUS,

— caMOMYy c030a6amb WCTOYHUKH WH(GOPMAIMU PA3HOTO THIIA M JUISI Pa3HBIX AyJAUTOPHA, COOJIONATH
MH(GOPMaIMOHHYIO TUTUEHY U TIpaBUiia HHPOPMAIIMOHHOM 0€30MacHOCTH;

— yMemsb UCNONb308amMb KOMIIBIOTEPHBIE M KOMMYHUKAIMOHHBIE TEXHOJOIMU KaK WHCTPYMEHT IS
JOCTHIKEHHUSI CBOMX IleNiell. YMeTh BbIOMpAaTh aJeKBaTHBIC 3aJaue€ HMHCTPYMEHTAJIbHBIE MPOTPaMMHO-
alrnapaTHbie CPEJICTBA U CEPBUCHI.

Cpeocmeom ¢hopmuposanus mo3HaBaTeNbHBIX YVY]J[ cimyxkar y4eOHBII Marepwalnl M MPEXKIE BCEro
MPOJIYKTHUBHBIC 3a/IaHUs YICOHMKA, TTO3BOJISIONINE TTPOJIBUTATHCS 110 BCEM IIECTH JIUHUSM Pa3BUTHSL.

1-g JIP — Wcnonp30BaHWE MaTeMaTHYECKUX 3HAHWM /ISl PEIICHUs Pa3UYHBIX MAaTeMaTUYECKUX 3ajad U
OLICHKU MTOJIYYEHHBIX PE3YJIbTATOB.

2-51 JIP — COBOKYIMHOCTh YMEHUI MO UCTIOIB30BAaHUIO JOKA3aTEIbHON MaTeMaTHYeCKON peyHu.

3-1 JIP — CoBOKymHOCTh yMEHHH 1O paboTe ¢ wuHpOpMAIHeld, B TOM YHCIC U C Pa3TUIHBIMU
MaTE€MaTUYECKUMHU TEKCTAMH.

4-5 JIP — YMeHHUS HCIONB30BATh MAaTEMAaTUUYECKHE CPEJCTBA JUIsl M3YYCHHUS] M OIMHUCAHUS PEeaTbHBIX
IIPOLIECCOB U SIBJICHUM.

5-1 JIP — He3aBUCUMOCTb ¥ KPUTUYHOCTH MBILUICHHUS.

6-s1 JIP — Bois 1 HACTOMYMBOCTD B JOCTHKEHUH 1[EJIH.

Kommynuxamuenwvie YY/I:

5-9-i1 knaccw

— CAMOCTOSITETIFHO Op2aHu308bl6ams yieOHOEe B3aUMOJACHCTBHE B TpyIie (OMpeAensTh OOIue IENu,
JIOTOBAPUBATHCS IPYT C APYTOM U T.11.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb apeyMeHmbl, TIOATBEPKIas X GaKTamu;

— B IUCKYCCUU YMemb 8bl0GUH)Mb KOHTPAPTYMEHTHI;

— YUUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHMIO, C JOCTOMHCTBOM MpuU3HA8ams OIIMOOYHOCTh
CBOET0 MHEHHUS (€CII OHO TaKOBO) U KOPPEKTUPOBATH €T0;

— MIOHMMasl TIO3WIIMIO JPYTOTO, pasziuyams B €T0 PEeYd: MHEHHE (TOYKY 3pEHHs), J10Ka3aTeIbCTBO
(aprymeHTbl), GaKThl; THTIOTE3bI, AKCHOMBI, TEOPHUH;

— YyMemb B3TJIIHYTh Ha CUTYAIIUIO C MHOU MO3UIIUU U 00208apu6amscsi C TIOJbMU UHBIX MTO3UIUH.

Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHBIX Y Y[ Cily)KaT TEXHOJIOTHS MPOOJIEMHOTO Jauajiora
(moOyXmamuii ¥ TOABOMAAIIMN AWAJOr) W OpraHu3aius pabdoThl B MajblX TpYINax, a TaKxKe
MCITOJIh30BAaHNE HA YPOKAX AJIEMEHTOB TEXHOJIOTHH MPOAYKTUBHOTO YTCHHUS.

HpeI[MeTHLIe pPe3yJabTaThbl
[IpenmertHbie pe3ynbTaThl MO mpeamery «Marematuka. Anredpa. I'eomerpus » oOecrieuuBaroT



1) ¢dopmupoBaHue MpeICTaBIEHUM O MaTeMaTHKE KaK O METOJE TIO3HaHWS JAEHCTBUTEIbHOCTH,
MIO3BOJIAOILEM OMMCHIBATh U U3ydaTh PEAJIbHBIE MPOLIECCHI U SABJICHU:

-0CO3HaHMUE POJIM MATEMATHUKH B pa3BuUTUH Poccun n mupa;

-BO3MOYKHOCTb IPUBECTU MPUMEPHI U3 OTEYECTBEHHON U BCEMUPHOM UCTOPUM MAaTEMaTUYECKUX OTKPBITUI
U X aBTOPOB;

2) pa3BuTHE yYMEHHMH paboTaTh ¢ Y4eOHBIM MaTEeMaTHYEeCKUM TEKCTOM (aHAJIM3UPOBATh, HM3BJIEKATH
HEoO0X0auMyl0 HH(GOpMalMI0), TOYHO M TIPaMOTHO BbIpaXaTb CBOM MBICIM C IPUMEHEHHEM
MaTeMaTHYECKOW TEPMUHOJIOTMHA M CUMBOJHMKH, IPOBOJIUTH KiacCU(UKALUKU, JTOTHIECKUE O0OOCHOBAHMUS,
JI0Ka3aTeNIbCTBA MaTEMAaTUUYECKUX YTBEPIKICHUN:

-OIIEPUPOBAHUE TIOHATUSMU: MHOXECTBO, JJIEMEHT MHOXECTBA, I1OAMHOXECTBO, IPUHAMJIEKHOCTD,
HaXO0XKJCHUE TlepeceyeHnsl, 00beIMHEHNS IOJMHOXKECTBA B IPOCTEHILINX CUTYaLMSIX;

-peleHre CIOKETHBIX 33/1a4 Pa3HbIX TUIIOB HA BCE apu(METHUECKUE EHCTBUS;

-IPUMEHEHHE Crocoda IOUCKAa pEIleHUs 3aJauyd, B KOTOPOM PpAaCCYXKJEHHE CTPOUTCS OT YCIOBUS K
TpeOOBAHUIO WM OT TPEOOBAHUS K YCIOBHIO;

-COCTABJICHUE IIJIaHA PEIIEHUS 3aJ1a4M, BBIJCIICHUE JTAIlOB €€ PEUICHHS, MHTEPIIPETAlUs BHIYMCIUTENbHbBIX
pe3yJIbTaToB B 3ajaue, UCCIEA0BAHNE NIOJYUYEHHOTO PEIICHNUS 3a/1a4H;

-HaXOKJEHUE NPOLEHTA OT YUCIIA, YUCIA IO MPOLEHTY OT HETr0, HaXOXIECHUS MPOLIEHTHOIO OTHOLICHMS
JIBYX YMCEJI, HAXOXKJCHUSI POLIEHTHOTO CHUYKEHUS WJIM IPOLEHTHOI'O MOBBILIEHHSI BETUYUHBL;

-pElIeHNE JIOTUYECKUX 3aay;

3) pa3BuUTHE NPEACTABIECHUIN O YUCIIE U YNUCIOBBIX CUCTEMAaxX OT HAaTYpaJIbHbIX /10 JCHCTBUTEIbHBIX YUCEIL;
OBJIaJICHUE HABBIKAMHU YCTHBIX, IUCbMEHHBIX, HHCTPYMEHTAJIBHBIX BBIYACICHUMN:

-OTIEpUPOBAHHE MOHATUSMH: HATypaJIbHOE YHCIIO, [eJI0€ YHCII0, OOBIKHOBEHHAS IPO0Ob, JeCATUYHAS TPOOb,
CMEIIaHHOE YUCJIO, PAlMOHAIBHOE YU CIIO, UPPALUOHAIBHOE YUCIIO;

-ACMIOJIb30BaHNE CBOWCTBA YMCEN M 3aKOHOB apu(METHUYECKHX OIEpaluil C YUCIAMH TPH BBIIOJTHEHUU
BBIYMCIICHHI;

-MCTOJIb30BaHUE MPU3HAKOB JETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOTHEHUH BBIUMCICHUN U PEIICHUN 33714,
-BBIIIOJIHEHUE OKPYIJICHHSI YUCEINl B COOTBETCTBUU C IIPaBUIIAMY;

-CpaBHEHUE YHUCEIT;

-OLIEHUBAHUE 3HAUYECHHUS KBAIPaTHOI'O KOPHSI U3 MOJIOKHUTEIBHOTO LIEJI0T0 YUCIIA;

4) oBnaJieHUE CUMBOJIBHBIM SI3BIKOM QIreOphl, IPUEMAaMH BBIIIOJHEHUS TOXKAECTBEHHBIX MPeoOpa3oBaHui
BBIPQKCHUM, PEIICHUS YpAaBHEHUH, CUCTEM YPAaBHEHHH, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHMS
MOJICJIMPOBaTh pEaJbHbIE CUTYallUM Ha S3bIKE aireOpbl, HCCIEN0BaTh IOCTPOCHHBIE MOJIEIN C
UCIIOJIb30BaHUEM amnapaTa ainreopbl, MHTEPIPETUPOBATh MOJIyUYE€HHBIN pe3yabTar:

-BBIIIOJIHEHUE HECJIOKHBIX IPeoOpa3oBaHUi ISl BBIYMCIICHUS 3HAYEHUN UHCIOBBIX BBIPAKEHUH,
COJIEpKalINX CTENEHH C HaTypaJIbHBIM I10KA3aTeNIEM, CTEIIEHH C LI€JIbIM OTPULIATENBHBIM I0KA3aTEINEM;
-BBIIIOJIHEHUE HECIIOKHBIX NMPeo0pa3oBaHUM LIETBIX, IPOOHO pAl[MOHATIBHBIX BBIPAXKEHUN U BBIPAKEHUH C
KBaJpaTHBIMU KOPHSMH; PacKpbIBaTh CKOOKHU, IPUBOAUTH MOI00HBIE cIaraeMble, UCIOJIb30BaTh (POPMYJIbI
COKpAIIEHHOT'O0 YMHOXEHHUS;

-pelIeHNE TMHEWHBIX U KBAaJpPAaTHBIX YPaBHEHUI M HEPaBEHCTB, YPAaBHEHUH M HEPABEHCTB, CBOJALIMXCA K
JMHENHBIM WM KBaJIpaTHBIM, CUCTEM ypaBHEHHUI U HEPaBEHCTB, N300pakeHNUE PEIICHUI HEPABEHCTB U UX
CUCTEM Ha YMCIIOBOM IIPSIMOI;

5) oBnazneHue cucteMoil (QYHKIMOHAIBHBIX MOHSATHH, pa3BUTHE YMEHUS UCIOJIb30BaTh (PYHKIIMOHAIBHO-
rpaduveckre MpeaCcTaBICHUs AT PeLIeHNs pa3IMYHbIX MaTeMaTUYeCKUX 3aj]ad, /Uil ONMCAHUS U aHAJIn3a
peaIbHBIX 3aBUCHMOCTEN:

-OIIpPEJIETICHUE TIOJIOKEHUSI TOYKHM II0 €€ KOOpAMHATaM, KOOPAMHAThl TOYKM IO €€ IOJIOKEHHMIO Ha
IJIOCKOCTH;

-HaxOoXJleHue 1Mo rpaduky 3HaueHUH (QyHKIUH, 00JACTH OIpeeseHHsl, MHOXKECTBA 3HAYCHUH, HyIJeH
(GYHKIMH, TPOMEKYTKOB 3HAKOIOCTOSHCTBA, MPOMEXYTKOB BO3pacTaHMsl M yOBIBaHMS, HaWOOJBIIETO U
HaMMEHBIIIEr0 3HAaYeHUs PYHKIIUY;

-IIOCTpOEeHHE rpaduKa JIMHEHHON U KBaIpaTUUHON (PyHKUNA;

-orlepupoBaHre Ha 0a30BOM YpOBHE MOHATUSAMH: IOCIIEIOBATEILHOCTh, apU(pMeTHdecKas MpOrpeccus,
reoMeTpHuuecKas Mporpeccusi;

-ACIIOJIb30BaHNE CBOMCTB JMHEMHOM M KBaJgpaTHUHOW (YHKUIMH W UX TpapHUKOB MPU PELICHUM 3a/1ad U3
JIPYTUX y4eOHBIX MPEIMETOB;



6) oBIaiecHUE T€OMETPUUYECKUM SI3BIKOM; Pa3BUTHE YMEHUS HCIIOJIb30BaTh €0 JUIsl OMUCAHUS MPEIMETOB
OKPY’KaIOIIEro MUpPa; pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABICHNHN, N300pa3UTENbHBIX YMEHUH, HABBIKOB
T€OMETPUUYECKUX TTOCTPOCHUM:

-OIIepUPOBAHNE MOHATUAMH: (puUrypa, TOUKa, OTPE3OK, MpsMmasi, Jyd, JOMaHas, yroj, MHOTOYTOJIbHUK,
TPEYTOJIbHUK M YETBIPEXYTOJbHUK, IPSIMOYTOJbHUK M KBaApaT, OKPYKHOCTb U KPYr, IPSIMOYTOJIbHBIN
napaieNenurnen, Kyo, map; n300pakeHne u3y4aeMbIxX GUTyp OT PYKH U C TIOMOIIBIO JIMHEHKHU U ITUPKYJIS;
-BBIIIOJIHEHUE U3MEPEHUS JJIUH, PACCTOSHUM, BEJIMYHMH YIVIOB C IIOMOIIBIO MHCTPYMEHTOB JJII U3MEPEHUN
JUIMH U YIJIOB;

7) dhopMupoBaHHE CHUCTEMATHYECKHUX 3HAHUM O IUIOCKMX (UIypaXx M UX CBOMCTBAxX, IPEACTABICHUH O
IPOCTEHIINX IPOCTPAHCTBEHHBIX TEJIAaX; PA3BUTHE YMEHUIN MOJIEIMPOBAHUS PEaIbHBIX CUTYalMil Ha SI3bIKE
TEOMETPHH, HCCIIEIOBAHUS TIOCTPOCHHON MOJIEIH C UCIOIb30BAHUEM T€OMETPUUYECKUX TIOHATUN U TEOPEM,
anmapara aireOpbl, peeH!s] TCOMETPUIECKUX U MPAKTUYECKUX 3a/1a4:

-OollepupoBaHMe Ha 0a30BOM  ypOBHE MOHATHSMU: PABEHCTBO  (uryp, mnapamienbHOCTb U
NEPIEHIUKYISPHOCTD IPSIMBIX, YTJIbl MEXAY NPSAMbBIMH, IEPIEHANUKYIISP, HAKJIOHHAS, IPOCKLUS;
-IIPOBEJICHUE 10KA3aTEIbCTB B TEOMETPUN;

-OlIepUpOBaHME Ha 0a30BOM YPOBHE MOHSATHIMH: BEKTOp, CyMMa BEKTOpOB, NPOM3BEJCHHE BEKTOpa Ha
YHCJIO, KOOPIMHATBI Ha INIOCKOCTH;

pelleHre 3aJad Ha HaxOXKJICHHE TIE€OMETPUUYECKMX BEIMYMH (AJIMHA M pAcCTOSHUE, BEIMYMHA YIJIA,
IUIOIA/b) IO 00pa3laM WK ajlrOpUTMaM;

8) oBmajeHWE MPOCTEUINMMH CHOCOOAMU TPEACTABICHUS ¢ aHAJIW3a CTAaTUCTHUYECKUX JaHHBIX;
(dopMHpOBaHUE MPEICTABICHUA O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaIbHOM MHUpPE U O PAa3IMYHBIX
crocobax MX M3yYeHHUs, O IMPOCTEHIIUX BEPOATHOCTHBIX MOJENSAX; pa3BUTUE YMEHUI W3BIIEKaTh
UH(OpMaLKIO, MPEACTaBIECHHYI0 B Ta0lMLaX, Ha JuarpaMmax, rpadukax, onuchiBaTh W aHaJIM3UPOBATH
MacCHBBl YUCJIOBBIX JAHHBIX C MOMOUIbIO MOJIXOJSIIMX CTATUCTUYECKUX XAPAKTEPUCTHK, HCIOIb30BaTh
[IOHMMAHHE BEPOATHOCTHBIX CBOMCTB OKPYKAIOIIUX SIBJICHUN IIPU IPUHATUU PEILICHUN:

-(popMupoBaHmEe MPEACTABICHHS O CTATHCTUYECKUX XapaKTEPUCTHKAX, BEPOSITHOCTH CIIy4aitHOTO COOBITHS;
-peleHue MpoCcTenMX KOMOMHATOPHBIX 3a/1a4;

-OIIpEJIEIICHNE OCHOBHBIX CTATUCTUYECKUX XapPAKTEPUCTUK YHCIOBBIX HAOOPOB;

-OLICHHBAaHUE U BBIYUCIIEHHE BEPOSTHOCTH COOBITUS B MPOCTEHIINX CITydasix;

-HaJIM4KE MPECTABICHUS O POJIU MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITHI, O pOJIM 3aKOHA
OOJIBIINX YHCEN B MACCOBBIX SBJICHUSIX;

-yMEHHUE CpaBHUBAaTh OCHOBHBIE CTAaTUCTHYECKHE XAPAKTEPUCTHUKH, MOJyYEHHBIE B IPOLECCE PEIICHUS
IIPUKIIAIHON 3a/1a4M, U3YUEHHs PEAIBHOTO SIBIICHHUS;

9) pa3BuTHE YMEHMH MNPUMEHSTh H3YYECHHbIE IOHSATHS, PE3yJIbTaThl, METOABI JJs pEeUIeHHs 3ajad
NPaKTUYECKOT0 XapakTepa M 3aJad W3 CMEXHBIX JAMCLUUIUIMH C HCIOJb30BAaHUEM NPU HEOOXOAUMOCTH
CIPAaBOYHBIX MAaTE€pHAJIOB, KOMIIBIOTEPA, IOJIb30BATHCA OLEHKOM M MPUKUAKOM MNpU MPAKTUYECKUX
pacuerax:

-pacrio3HaBaHU€E BEPHBIX U HEBEPHBIX BbICKA3bIBAaHUI;

-OLIEHUBAHUE PE3YJIbTATOB BBIUMCIIEHUH [TPYU PEIICHUN IPAKTUYECKUX 3a1ad;

-BBIIIOJIHEHUE CPABHEHUS YHCET B pEaIbHBIX CUTYalHsIX;

-ACIOJIb30BaHNE YMCIIOBBIX BBIPAXKEHUI NMPH pelIeHUH MPAaKTUYECKUX 3a/ad U 3a/a4 U3 APYruX Y4eOHBIX
PEIMETOB;

-peleHre MPaKTUYEeCKHX 3a/1a4 ¢ IPUMEHEHHEM MPOCTEHINX CBOMCTB (uUryp;

-BBIIIOJIHEHUE TIPOCTEUIINX TOCTPOSHUI U U3MEPEHHI Ha MECTHOCTH, HEOOXO/IMMBIX B PEAIbHOM KU3HU;
10) dbopmupoBanue nHGPOPMALMOHHON M aITOPUTMUYECKON KYJIbTYpPbI; (JOPMHUPOBAHUE MPEACTABICHUS O
KOMIIBIOTEpE KaK YHHBEpPCAJIbHOM yCTpPOWCTBE 00pabOTKH MH(OpPMAILNK; pa3BUTHE OCHOBHBIX HABBIKOB U
YMEHMH HUCI0JIb30BAHNS KOMIIBIOTEPHBIX YCTPOICTB;

11) popmupoBanue npencTaBiaeHusi 00 OCHOBHBIX M3Y4aeMbIX MOHATHAX: HH(POpMaIHs, alTOPUTM, MOJIETh
- 1 UX CBOMCTBaX;

12) pa3BuTHE aJrOPUTMHUYECKOTO MBINUIEHHS, HEOOXOAUMOTO Uil NMPOPECCHOHAIBHON AESTEIBHOCTH B
COBPEMEHHOM OOIIIECTBE; pa3BUTHE YMEHUH COCTAaBUTh M 3aMHCATh aJTOPUTM Ui KOHKPETHOTO
UCIIONHUTENS; (OPMUPOBAHUE 3HAHUM OO0 aNrOPUTMHUYECKUX KOHCTPYKIUSX, JIOTMUECKHUX 3HAYEHUSX U
ornepanusax; 3HaKOMCTBO C OJHMM M3 S3BIKOB IIPOIPaMMHUPOBAHHS M OCHOBHBIMHU aJITOPUTMHUYECKUMU
CTPYKTYpaMHU - JINHEWHOM, YCIIOBHON U IIUKIINYECKOM;



13) dbopmupoBanue ymeHuid (QopmManuzanud W CTPYKTYPUpOBaHHS WH(GOpPMAIMK, YMEHHUS BBIOMPATh
croco0 TpeCTaBlIeHUs] JaHHBIX B COOTBETCTBUU C MOCTABICHHOW 3a/a4yeil - TaOMUIbI, CXEMbI, TpadUKH,
JarpaMMBbl, C UCTIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEIICTB 0OPAOOTKH TaHHBIX;

14) ¢opmupoBaHMEe HABBHIKOB M YMEHHUH O€30MIaCHOTO M IIENIECOOOPa3HOTO MOBEACHUS Ipu pabdore ¢
KOMITBIOTEPHBIMH NporpaMmMaMu U B MIHTEepHeTe, yMEHHs COOII0AaTh HOPMBI HHPOPMAIMOHHOW ITHKH U
npaBa;

B pe3yjabTaTre U3y4YCHUs yqeﬁnoro npeamMera «MaTteMaTHKa» Ha YPOBHE OCHOBHOTO 0611161"0

o0pa3oBaHus

BbpinycKHUK HAYYHTCS
(111 MCMOJIb30BAHMS B MOBCEIHEBHOM
JKU3HH U o0ecnieyeHHs] BO3MOKHOCTH
YCHENIHOT0 NMPOAO0JIKEeHUs1 00Pa30BAHUA HA
0a30BOM ypOBHe):

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS
(nJ1s1 oGecrieyeHUs1 BO3MOKHOCTH YCIELIHOI0
NMPOI0JIKeHUs 00pa3oBaHusi HA 6a30BOM U
yriy0JieHHOM ypPOBHSX)

5-6 knaccax

DJIeMEHTbI TeOpUH MHOKeCTB u
MaTeMaTH4YeCKOH JIOTUKHU
[J  omepupoBaThb Ha 0a30BOM  YpOBHE

MOHSATHSAMHU: MHOXKECTBO, DJIEMEHT MHOXKCCTBA,
MOJAMHOKECTBO, TPUHAJICKHOCTh;

[] 3amaBaTh MHOXXECTBA IEPEUYMCICHHEM HX
AJICMEHTOB;

[] HaxomuTh mepeceyeHue, OObECIUHCHHE,
MOJAMHO>KECTBO B MPOCTEUIIINX CUTYALIHSIX.

B noBcegHeBHOH KM3HU M NPH H3yYeHUH
APYI'UX NpeIMeTOB:

[J pacro3HaBaTh JIOTUYECKH HEKOPPEKTHBIE
BBICKA3bIBAHMS.

Yuciaa
[J  omepupoBaTb Ha 0a30BOM  YpOBHE
NOHATUAMM:  HATYpPaJIbHOE  4YMCIIO, LIEJ0e
YHCIIO, OOBIKHOBEHHasi JpoOb, JAecATUYHAas
IpoOb, CMEIIaHHOE YHCJIO, pPaldOHAIBHOE
YHCIIO;

[J Mcronb30BaTh CBOMCTBA YUCEN W IpaBHIIA
JEHCTBUM C PaUMOHAIBHBIMA YHCIAMH IIPH
BBIIOJTHEHHH BBIUMCIICHUM;

[] ucrosib30BaTh MPU3HAKH IETUMOCTH Ha 2, 5,
3, 9, 10 mpu BBINOTHEHUU BBIYUCICHUN U
pelIeHNr HeCIOKHBIX 3a/1a4;

[] BBIMOJHATH OKPYIJIEHUE PAIMOHAIBHBIX
YHCeJl B COOTBETCTBUU C MTPaBUIIAMU;

[] cpaBHUBATh PaIlMOHAILHBIE YHCIIA.

B moBceaHEeBHON KM3HM W NPH HU3YYEHHH
APYIrHX NpPeAMeTOB:

[J oneHMBATh PE3YJBTATHl BBIUNCICHUN TNPH
PELICHUH IIPAKTUYECKUX 3a7a4;

[J BBINOJIHATH CPABHEHUE YHUCEN B PEaJbHBIX
CUTyalUsX;

[] COCTaBJIATH YMCIIOBBIE BBIPAKEHUS TNPH

9J1eMeHTBI TCOPUH MHOZKECTB U MaTeMaTH4ecKoi
JIOTHUKH

U onepupoeambs NOHAMUAMU. MHOIHCecneo,
xapakmepucmuxku MHOIHCecneaq, oJ1eMeHm
MHOJICecmea, nycmoe, KOHedYHoe U beckoHneuHoe

MHOHCECMB0, NOOMHONCECMB0, NPUHAOTIEHCHOCHD,
(] onpedensimv  NPUHAONEHCHOCML  DNeMeHmda
MHOJICECMBY,  00beOUHeHUur U  nepecedenuio
MHOJICECmS, 3a0a8amb MHOMCECMBO C NOMOULIO
nepevucienus 21eMeHmos, CJl08eCHO20 ONUCAHUSL.

B noBceqHeBHOH KM3HM U NPH U3YYCHUH JAPYIHX
NMpPeAMETOB:

U  pacnosuasams
8bICKA3bIBAHUSL,

[l cmpoumv yenouku YMO3AKIOUEHUU HA OCHO8e
UCNONb306AHUS NPABUTL IOSUKU.

JocudecKku HEKOppeKmHbvle

Yucna

[ onepupoéamv NOHAMUAMU: HAMYPATbHOE HUCILO,
MHOJICECMB0 HAMYPAIbHLIX HUCEN, Yenroe YUco,
MHOJICECm80 yenvix yucel, 00bIKHOBeHHAs OpoOb,
oecsmuyHast 0pobw, cMeuanHoe yuco,
PAYUOHATILHOE YUCTO, MHONCECMBO DPAYUOHALLHBIX
yucer, 2eomempuiecKast unmepnpemayus
HAmMypaibHslX, Yeavlx, PayuOHAIbHBIX,

[ nonumamsv u O0OBACHAMb CMbICL NO3UYUOHHOLUL
3aNUCU HAMYPATbHO20 YUCIA,

[l ewvinonHAmMb BLIYUCIEHUS, 6 MOM UUcie C
UCnojilb306aHuemM npuemoe PAUUOHAIbHBIX
6bllluCﬂ€Hu12, 000CHOBLIBAMb ajieopummaol

BLINOIHEHUS OCUCBULL,

[ ucnonvzoeams npusnaxu deaumocmu Ha 2, 4, 8, 5,
3, 6,9 10, 11, cymmul u npouszsedenus yucen npu
BLINOIHEHUU  BLIYUCACHULl U  peuwleHuu  3a0ad,
000CHOBLIBAMb NPUSHAKU OETUMOCTIU;

[J 6binoOIHAmMb OKpy2leHue payuoHAIbHbIX YUCel C
3A0aHHOY MOYHOCMbIO,




pEelIeHUH TPAaKTUYECKUX 3a7ad W 3a7ad u3
JIPYTUX y4eOHBIX MPEIMETOB.

CraTncTUKa U TeOpHsi BEPOSATHOCTEM

[J TpencTaBisTh JAaHHBIE B BHUJAC TaOJHII,
Iuarpamm,

[ uutaTh MHPOPMALUIO, MPEICTABICHHYIO B
BU/JIE TaOJIHIIbI, TUArPAMMBI.

TexcroBble 3axaun

[] pemaTh HECJIOXKHbIE CIOKETHBIE 3aJauu
pasHBIX THUIIOB Ha Bce apudmernueckue
JIEHCTBHS,

[J cTpouTh MOJENb YCIOBMS 3ajaud (B BUAE
Ta0JIMIIbI, CXEMBI, PUCYHKa), B KOTOPOU JaHbI
3HaueHUs JBYX U3 TPEX B3aUMOCBI3aHHBIX
BEJIMYMH, C LIETIbI0 IOUCKA PEIICHUs 3a/1a4H;

[J OCyHIEeCTBIIATh CIOCOO ITOMCKA PpEIICHUS
3a/1a4¥, B KOTOPOM PACCYKJIEHHUE CTPOUTCS OT
YCJIOBHS K TPEOOBAHUIO UK OT TpeOOBaHUS K
YCIIOBHIO;

[J cocTaBJIATh IJIaH pELICHU 3a/1a4H;

(] BBIAEINATH ATAIbl PEUICHHS 33/1a4U;

(] MHTEpIpEeTUpPOBaTb  BBIYUCIUTEIbHBIE
pe3yNabTaThl B 3azaye, HCCIeI0BaTh
IIOJIyYEHHOE PEIlEHUE 3a7auu;

[J 3HaTh pasnuyuuMe CKOpOCTe o0O0beKkTa B
CTOsYEel BOJIE, IPOTUB TEUEHUS U 10 TEUECHUIO
peKu;

[J pewaTh 3aJadyd Ha HAXOXKIEHUE YacTu
YHCJIa ¥ YNCIIA IO €T0 YacTH;

[J pemaTh 3aJla4 pa3HbIX THUIOB (Ha padorty,
Ha TIOKYNIKH, Ha JBUKXEHHE), CBS3BIBAIOLINX
TPU BEJIUYMHBI, BBIICTATH ATH BEIHUYUHBI U
OTHOILIEHUS MEK]1y HUMU;

[J HaXxoguTh IPOLEHT OT YHCIIA, YHUCIO II0
MMPOHNCHTY OT HCEro, HAXOJAUTH IMPOLCHTHOC
OTHOLLIEHHE JIBYX qucer, HaxOJHUTh
IMPOLNCHTHOC CHMKCHHUEC WM IMPOLCHTHOC
MIOBBILLIEHUE BEJINYUHBI;

[J pemaTe HECIOXKHBIE JIOTMYECKHE 3aJadd
METOJIOM PaCCyKICHUMN.

B noBceaHEeBHON KM3HM U NPH HU3YYEHHHU
JPYrux nNpeaMeToB:

(] BBIOABHraTb TUIOTE3BI O BO3MOXKHBIX
MNPpEACIIbHBIX 3HAYCHUAX HCKOMBLIX BCIWYHWH B
3ajaue (JenaTh NPUKUIKY)

Harasinnas reomerpust

I'eomerpuueckue Gpurypsl

[J  omepupoBaTh Ha 0a30BOM  YpOBHE
MOHATUSAMH: (PUTYpa, TOYKA, OTPE30OK, MPsMasl,

(] ynopsidouusams yucia, 3anucaHuvie 6 6ude
O0ObIKHOBEHHBIX U 0eCAMUYHBIX OpOoOell;

U naxooume HOL u HOK wucen u ucnonv3oéams ux
npu peuteHuu 3a0d; .

(] onepuposamv  nousmuem  MOOYIb  HUCIA,
2e0MempudecKas UHmMepnpemayusi MoOYJisk YUCid.

B nmoBcenHeBHOM KM3HM W NMPU U3YYEHUU JPYrHX
NnpeIMeTOB:

[ npumenams npasuna npuOIUNCEHHBIX 8bIYUCTEHUL
npu peuieHuu NPaKmuyecKux 3a0ay u peueHuu 3a0ay
Opyeux yueOHvix npeomMemos;

() ebinoHAmMb CpasHeHue pe3yibmamos 6blUUCIeHUll
npu peweHuu NpaKkmuyeckux 3aoad, 8 mom yucie
NPUOTIUICEHHBIX BbIUUCTEHULL,

[ cocmasname 4ucnogvle 8ublpadceHuss U OYyeHu8ams
UX 3HAYEHUsT NPU peuwleHUuU NPaKmuyeckux 3a0ay u
3a0a4 u3 Opyaux y4eOHulx npeomemos.

YpaBHeHusI U HEPaBEHCTBA

[ onepupoeamsv NOHAMUAMU. PABEHCMEO, YUCI0B0€
pasencmeo, ypasHeHue, KOpeHb YPAaGHeHUs, peueHue
VPAaBHeHUsl, YUCI080€ HePaABEHCMEO.

CraTuCTHKA M TeOpHs BEPOSATHOCTEH

(] onepupoéamv noHamusmu: cmonbuamvle U
Kpy2ogvle Ouazpammvl, mabauysbl OAHHBIX, CpeoHee
apugmemuueckoe,

[ uzenexams, uHGoOpMayuio, NPeOCMAGICHHYIO 6
maoauyax, Ha OUAZPamMmax;

[ cocmasnsams mabauysl, cmpoums OUAPAMMbl HA
0CHOBe OAHHUIX.

B noBceaqHeBHOI KM3HM U NPH U3YyYEHUM JAPYTHX

NpeIMeTOB:

O u38neKamsn, UHmMepnpemuposams u
npeoobpazosvieamsv UHGOpMaAyUI0, NPeOCmMAasieHHYIO 8
maoauyax U Ha OUASPaMMax,  Ompaicarougyio

CBOUCMBA U XAPAKMEPUCMUKU DEATbHbIX NPOYECCos8
U A6IEeHUU.

TexcToBbI€ 3aJa4H

[ pewamsv npocmuvle u CILOHCHbIE 3A0A4U DAZHBIX
MUnos, a makice 3a0ayu NOBbIULEHHOU MPYOHOCMU
[ ucnonv3osamev pasuvlie Kpamkue 3aNUCU KAK
MoOenu mMeKCmo8 CIONHCHLIX 3a0ay 0/ NOCMPOeHUs
NOUCKOBOIL CXeMbl U peulenus 3a0ay,

(] 3Hams u npumenams o06a cnocoba noucka
pewienusn 3aoay (om mpebdosaHus K YClO8Ul0 U Om
VC08UsL K mpebo8aHuUIo),

(] moldenuposamsv  paccysicoenus npu
pewenus 3a0a4 ¢ NOMOWbIO epag-cxemvl;
(] gbi0ensamv smanvl peueHust 3a0a4u U CO0epHCanue
Kaxcoo2o smana,

0 UHMEPNPEemupo8amo

noucke

8blYUCIUMETIbHbLE




Jay4,  JIOMaHasd, MHOTOYTOJIbHUK,
TPEYTOJIbHUK u YeTHIPEX yTOJIbHHK,
IPSIMOYIOJIBHUK M KBaJApaT, OKPYKHOCTb H
KpYT, MPSIMOYTOJIBHBIN Hapajuiesenumnes, Kyo,
map. M3o0paxkars usydaemble (GUTYpBl OT
PYKH U C IIOMOLIBIO JINHEHKHU U LUPKYJISL.

yroi,

B mnoBcexHeBHOM KM3HM M NPH H3YYEHHUHU
APYTUX NpeAMeTOB:

(] pemarb  IpakTUYECKHE  3aa4d  C
MPUMEHEHUEM IIPOCTEHIINX CBOUCTB (QUTYD.

N3mepenusi 1 BbIYMCICHUA

(] BBINOJHATH U3MEPEHUE JUJIMH, PACCTOSHMIA,
BEJIUYUH YIJIOB, C IOMOIIBIO HMHCTPYMEHTOB
JUIsl U3BMEPEHUN JUIMH U YIJIOB;

[ BBIYMCIIATH MJIOLIAAU IPIMOYTOJIBHUKOB.

B noBceaHeBHOW KM3HM W NPH H3YyYEeHHH
APYTrUX MpeAMeTOoB:

[J BBIUMUCIATH PACCTOSIHUS HAa MECTHOCTU B
CTaHJApTHBIX CUTyalusix, rIomaigun
MPSIMOYTOJIBHUKOB;

(] BBINOJHATH NPOCTEHIINE IOCTPOCHUS H
U3MEpPEHUs] Ha MECTHOCTH, HEOOXOIUMbIC B
pEATbHOM KU3HH.

Hcropusi MaTeMaTHKHU

[J omnuchIBaTh OTHEJBHBIE  BBIAAIOIIHAECS
pe3ysbTaThl, MOJYYEHHbIE B XOJI€ pPa3BUTHUS
MaTEMaTHKH KaK HAayKH;

[J 3HaTh MpUMEPHl MATEMATHUECKUX OTKPBITHH
U UX aBTOPOB, B CBSI3U C OTEUYECTBEHHOW H
BCEMHUPHOMN UCTOPUEH.

pesyibmamsl 6 3adave, UCCIe008amMb NOIYUEHHOe
peuwerue 3a0ayu;

() awanusuposamev  6CEB03MOJCHBIE — CUMYAYUU
83AUMHO20  PACHOJNIONCEHUSI  08YX  00bEKmMos8 U
UBMEHeHUe UX XApakmepucmuk npu CO8MeCmHOM
08uUdICEHUU  (CKOpOCMb, 8peMsl, pAcCmosiHue) npu
peuteruy 3a0a4 Ha O8udiceHue 08yX 00beKmo8 KaK 8
O0O0HOM, MAK U 8 NPOMUBONOJIONCHBIX HANPABTICHUSX,
[ uccneoosamv 6Ce803MOJNCHBIE CUMYAYUU NPU
peweHuu  3a0ay  Ha  OB8UdCEHUe  No  peke,
PACCMampusams pasHvle CUCHEMbl OmMcYyemda,

[ pewams paznoobpaszHvle 3a0a4u «HA YACMUY,

[ pewams u 0060CcHOBbI6AMb CBO€ peuieHUe 3a0ay
(6bloensimb  MamemamuiecKyro OCHO08Y) Ha
HAXO0JICOEHUe YACmU YUCIA U YUCTA NO €20 YACmU HA
OCHOBE KOHKPEMHO20 CMbICAA OpOOU;

[ ocoznasamv u 00BACHAMb UOCHMUYHOCbL 3A0aY
PA3HBIX MUNOB, CEA3bIBAIOWUX MPU BeIUdUHbL (HA
pabomy, Ha NOKYNKU, HA O8UJICEHUE), BbIOETIAMb IMU
BEUYUHBL U OMHOWEHUS MeNCOY HUMU, NPUMEHIMb
uUx npu  pewleHuu  3a0ay,  KOHCMPYUPOBAMb
cobcmeeHmble 3a0auu YKA3aHHbIX MUNO8.

B moBceHeBHOI KU3HM U MPH U3YyUYEeHUH JAPYTrUX
NpeaMEeTOB:

] gvloensimsb npu peuwleHuu 3a0ay XapaKxmepucmuku
paccmampusaemoll 8 3a0ave CUumyayuu, OMmiudHble
om peanbHbiX (Mme, 0m KOmopblx abcmpacupos8anics),
KOHCMPYUPOBAMb HOBbLE CUMYAYUU C VHemOM IMUX
Xapakxmepucmux, 68 YacmHOCMU, Npu peueHuu 3a0ay
Ha  KOHYEeHmMpayuu,  V4umsléams  HIOMHOCHb
seujecmea;

[ pewams u KoHCMpyuposams 3a0a4u HA OCHOBE
PACCMOMPEHUsL PedbHbIX CUMYAYULl, 8 KOMOPbIX He
mpebyemcst mo4HbIl GbIYUCTUMENbHBLIL PEe3VIbmMam,
[l pewamdv 3a0auu Ha O8udiCeHue NoO  pexe,
PaccmMampusast pazuvie CUCmemvl Omcyemd.

Harusanas reomerpust

I'eomerpuueckue Gpurypbl

] u3zeneKkams, uUHmepnpemuposamao u
npeobpazosvleams UHDOPMAYUIO O 2eOMeMmPUYecKUx
Qucypax, npedcmasieHHyI0 Ha Yepmexcax,

[ uzobpasxcamv uzyyaemvie ueypvl om pyKu u ¢
NOMOUWbIO KOMNBIOMEPHBIX UHCMPYMEHNO8.

N3mepennsi u BbIYHCIEHUS

(] ebinoaHams  uszmepeHue ONUH, PACCMOSHUIL,
BeUYUH Y2ll08, C NOMOWDIO UHCMPYMEHMO8 Ol
usMepeHutl OIUH U Y2108,

0 evluuciame  naowaou
K6aopamos, obvembl
napanieienunedos, Kyoos.

npAMOYycO0JIbHUKOS,
npAMOY20IbHbLX




B noBcenqHeBHOM KU3HHM M NPU U3YyYEHHH JPYIrHX
NpeIMeTOB:

Ll eblyuciamv paccmosHus HA MECmHOCmU 6
CMAHOApMHBIX  CUMYAYUAX, NAOWaou  y4acmkos
nPAMOY2016HOU OPMbL, 00bEMbl KOMHAM,

(] ewvinonnwsams  npocmeiiwiue NOCMPOEHUs  HA
MecmHoCmu, He0OX00UMble 8 PeabHOU HCUSHU,

[l oyenusamv pasmepvl peaibHuIX  00BLEKMO8
OKpYHCaoOuieco mupa.

HcTopust MaTeMaTUKH

O Xapaxkmepuzoeamau 8K11a0 8b10AI0UUXCS

MAMeMamuKos 6 pazeumue MamemamuKk U UHbLX
HAyyYHbIX 0O1acmell.

7-9 knacce

DJIeMEHTbI TeOpUH MHOKeCTB u
MaTeMaTH4YeCKOH JIOTUKHU

[J  omepupoBaThb Ha 0a30BOM  YpOBHE
HOHATUSAMH: MHOXKECTBO, 3JIEMEHT MHOXKECTBA,
IMOAMHOXKECTBO, NPUHAMJICIKHOCTD,

[ 3amaBaThb MHOXECTBA IIEPEUUCIEHUEM HX
HIIEMEHTOB;

(] HaxoauTh IHepeceyeHue, OObEIUHEHHUE,
IIOAMHOXXECTBO B HpOCTCﬁHIPIX CUTyaluiIX;

(]  omepupoBaTb Ha 0a30BOM  YpOBHE
NOHSATHSAMH: OTpe/IeJICHNE, aKCHOMa, Teopema,
JI0Ka3aTeIbCTBO;

L] mpuBOAUTE IPUMEPHEL U KOHTPIIPUMEPHI IS
HOJTBEPIK/IEHUS] CBOMX BBICKA3bIBAaHH.

B noBceaHEeBHON KM3HM UM NPH HU3YYEHHH
APYIrMX NpPeAMeTOB:

[J ucrosib30BaTh IrpauecKoe MpeacTaBiIeHue
MHOXECTB  JUIsI  OINHCAaHMWS  PEAIbHBIX
IIPOLIECCOB W SIBICHUM, IIPU DPELICHHUH 3a7ay
JIPYTUX y4eOHBIX MTPEIMETOB.

Yucaa

[J omepupoBaTh Ha 0a30BOM
MOHATHSIMU:  HATypajlbHOE  YHCIIO,
YHCIO0, OOBIKHOBEHHAs JpOoOb, JECATUYHAS
IpoOb, cMemaHHas ApoOb, palMOHATLHOE
YHCII0, apu(METHUECKUI KBaJApaTHBIA KOPEHb;
[J ucronb30BaTh CBOMCTBA YUCEN W IMpaBHIIA
JIEUCTBUI MPHU BBIMOJHEHUN BBIYUCIIEHU;

(] ucnosb30BaTh NPU3HAKH JIETUMOCTH Ha 2, 5,
3, 9, 10 mpu BBHIOTHEHUH BBIYUCICHUN U
pPELIEHUH HECIOKHBIX 3a/1a4;

[]  BBIMOJTHATH OKPYIJIEHHUE PAMOHATBHBIX
4yucesl B COOTBETCTBUU C IPABUIIAMU;

[] oneHnBaTh 3HAYEHHUE KBAJPATHOTO KOPHS U3
MOJIOKUTENBHOTO 1I€JIOT0 YUCTIA;

U pacno3HaBaTh panoHaIbHEIE 5

YPOBHE
LeIoe

DJIeMeHTHI TEOPUH MHOKECTB M MaTeMATHYeCKOM
JIOTHUKHU

[l onepuposamv  nousmusMu:  onpeoenexue,
meopema, aKcuomd, MHONICeCmeo, XapaKmepucmuKu

MHOJICECmBA, — JeMEeHm  MHOMCecmed,  nycmoe,
KOHeuHoe u beckoneyHoe MHOHCECmao0,
NOOMHOMNCECMBO,  NPUHAONEHCHOCMb,  BKIIOYEHUE,
DPABEHCMBO MHOMNCECTNE;

[l usobpaxcamev  MHOdCECMBA U  OMHOWEHUE
MHOJICECm8 ¢ NoMowbo Kpyeos Jiliepa;

(] onpedensimv  NPUHAONEHCHOCL  DNeMeHmda
MHOJICECMBY,  00beOUHeHUur U  nepecedenuio
MHOXMCECMS;

O 3a0asams MHOCECEO C NOMOWbIO nepevucieHusl
JleMeHmoe, CJl06eCHO20 ONUCAHUA,

(1 onepuposamv  NOHAMUAMU.  BbICKA3bIBAHUE,
UCMUHHOCMb U JIOXCHOCMb  BbICKA3bIBAHUS,
ompuyanue  BbICKA3bIBAHULL onepayuu  Hao
BbICKA3LIBAHUAMU: U,  UIU,  He,  VCIOBHblE
BbICKA3bIBAHUSL (UMNIUKAYUU),

0 cmpoums BbICKA3bIBAHUS, ompuyanus
BbICKA3LIBAHUIL.

B nmoBceqHeBHOM KU3HHM M NPU U3YyYEHHH JPYIrHX
NpeIMeToB:

[l cmpoumv yenouxku YMO3aKIOUEHUll HA OCHOBe
UCNONIb308AHUSL NPABUTL JIOCUKU,

(1 ucnomwszoeamv — MHOJCECm8a, — onepayuu ¢
MHOJCeCmsamu, ux epaguieckoe npeocmasienue 0s
ONUCAHUSL PEATIbHBIX NPOYECCO8 U AGTIEHUII.

Yucaa

U onepuposams NOHAMUAMU. MHOXMCECMBO
HAMYPAIbHbIX YUCeN, MHONMCeCmE0 YeavlX uucel,
MHOHCECMBO PAYUOHATILHBIX YUCE], UPPAYUOHATLHOE

yucio, Keadpamubzﬁ KOpe€Hb, MHOIMHCECM B0
oeticmeumenbHbix vucern, ceomempuueckas
unmepnpemayusl HAmypajibHblx, yeblx,




AppaoHAIbHBIC YHNCIIa,
[l cpaBHUBATH YHCIA.

B noBcenHeBHOM KM3HM M NPH H3YYEHHHU
APYTUX NpeAMeTOB:

[] oLleHMBAaTh PE3yNbTAThl BBIYUCICHHUHN MHpH
pELIeHNH IPAKTUUECKUX 3aay;

(] BBINOJHATH CPABHEHUE YHMCET B PEAIbHBIX
CUTYaLUsX;

[J cOCTaBIATb YHUCIIOBBIE BBIPAKEHUS IPHU
pelIeHNH TMPaKTUYECKUX 3aJady U 3373y U3
JPYrux y4eOHBIX MPEAMETOB.

To:kIaecTBeHHbIE npeoﬁpawBamm

[ BBIMOJIHATH HECJIOXKHBIE MpPeoOpa3oBaHUs
JUIL  BBIYUCIICGHUS  3HAYEHUH  YHMCIOBBIX
BBIDAKCHHUM,  COAEp)KAIMX  CTENEHU  C
HaTypaJIbHBIM IIOKA3aTeJIEM, CTEIIEHU C LIEJIbIM
OTPHLIATEIIBHBIM II0Ka3aTelleM;

[ BBINOJIHATH HECJIOXKHBIE NpeoOpa3oBaHUs
HENBIX BBIPAKECHUH: pACKphIBaTh CKOOKH,
IPUBO/IUTH MOJ0OHBIE ClIaraeMble;

(] wucronmp30BaTh (POPMYIIBI  COKPALICHHOTO

YMHOXXEHHUS  (KBaJIpaT CyMMBI,  KBajpaT
pPa3HOCTH,  pa3HOCTb  KBaJgparoB) s
YIPOILEHUs BBIUNCIICHUN 3HAYEHUN
BBIPAKECHMI;

[ BBIMOJIHATH HECJIOXKHBIE NpeoOpa3oBaHUs
JIpOOHO-TMHEWHBIX BBIPAKEHUN U BBIPAKEHUN
C KBaIpaTHBIMU KOPHSMU.

B noBceaHEeBHON KM3HM U NPH U3YYEHHH
APYIHX NpPeAMeTOB:

[] NOHMMATh CMBICH
CTaHAapTHOM BHJE;

) onepupoBaTh Ha 6a30BOM ypOBHE MOHATHEM
«CTaHJApTHAs 3aIllUCh YHUCTIa.

3aliMcu  4ucjia B

YpaBHeHus U HePaBEeHCTBA

(] omepupoBaTb Ha 0a30BOM  YpOBHE
MOHSTUSIMH: PABEHCTBO, YHCIOBOE PAaBEHCTBO,
YPaBHEHHE, KOPEHb YypaBHEHUS, pELICHUE
ypaBHEHUS, YHCIIOBOE HEPaBEHCTBO,
HEPABEHCTBO, PELICHNE HEPABEHCTBA,

[J  mpoBepsTh CHPAaBEIJIMBOCTb YHCIOBBIX
pPaBEHCTB U HEPABEHCTB;

[J  pemaTp JUHEWHBIE HEPAaBEHCTBA U
HECIIOKHBIE HEPABEHCTBA, CBOASALIMECH K
JIMHEUHBIM;

[] pemarbs CUCTEMBl HECIIOKHBIX JIMHEHHBIX
ypaBHEHUH, HEPABEHCTB;

[] mpoBepsAThb, SBISETCA JHM JaHHOE YHUCIIO
pelieHreM ypaBHeHUs (HEpaBEHCTBA);

PAUUOHAIbHDBLX, oelicmeumenbHbixX vucei,
O nonumame u 00BACHAMb CMbICT n03u1/;u0HHOﬁ
3anucu HamypalbHo20 4ucia,

O evinoanames  6ulyucieHus, 6 MmMoM Hucie ¢
UCNONIb308AHUEM npuemos PAYUOHANbHBIX
B8bIYUCTEHU,

[ evinonnsams oKpyeienue payuoHAIbHbIX YUCel C
3A0AHHOU MOYHOCIBIO;

[l cpasHusamov payuoHnanvbHvle U UPPAYUOHATbHBLE
yucna;

[l npeocmasnams payuoHaibHoe 4YUCIO 8 8uoe
decsamuyHou Opoou

[l ynopsadouusamv uyucia, 3anucaHuvie 6 6ude
0ObIKHOBEHHOU U 0eCAMUYHOU OpoOU,

U naxooume HO/ u HOK wucen u ucnonvzosams ux
npu peuienuy 3a0au.

B moBceHeBHOI KU3HM U NMPH U3YyUYEeHUH JAPYTrUX
NpeAMEeTOB:

[ npumenams npasuia npuOIUMCEHHBIX 8bIYUCTEHUL
npu peweHuu npaKmu4eckux 3a0ay U peueHuu 3a0ay
Opyeux yueoHvix npeomemos;

(] ebinonHsAmMb CpasHeHue pe3yibmamos 6blUUCIeHUL
npu peweHuu NpaKkmuyeckux 3aoad, 8 mom yucie
NPUOTUNCEHHBIX BbIYUCTICHULL,

[ cocmasname u oyeHusams 4UCI08blE BbIPANCEHUSL
npu  peweHuu NPakmuyeckux 3a0ay u 3a0aq u3
Opyeux yueoHvix npeomemos;

[ 3anucvieamsv u OKpyeisimov YUCIO8ble 3HAYEHUS.
PEeanbHbIX  BeIUYUH  C  UCNONIL30BAHUEM  PA3HBIX
cucmem usmepeHusl.

ToxnecTBeHHBIC IPe0OPa30BaAHUA

O onepuposamv  NOHAMUAMU ~ CMENneHu  C
HAMypaibHbIM — NOKA3ameneM, CHMeneHu ¢ Yelblm
ompuyamenbHblM NOKA3amenem,

() gblnonusames npeobpaz06anus YeaviX GbIPANCEHUIL:
oelicmeust ¢ 0OHOUNeHAMU (CNOdCeHUe, BbluUmaHue,
VMHOJICEHUE), oeticmeust c MHO20YJIeHaAMU
(cnooicenue, gblyumarnue, YMHONCEHUE),

(] ebinoaHAMb  PA310JCEHUEe  MHOSOYNEHO8  HA
MHOJMCUMENU OOHUM U3 CNOCOD08: 6blHeceHue 3a
CKOOKY,  2PYNNUPOBKA,  UCNOIb308aHUe  (opmyT
COKPAWEHHO20 YMHONCEHUSL,

(] ewvlOenssmb  Kkeadpam cymmvl U  PAZHOCHU
OOHOUNICHO8,

[ packnaovieams Ha MHONCUMENU K8AOPAMHbBII
mpexuen;

(] ewvinonuames  npeobpa308anus  BbIPANCEHULL,

cooepacawux cmenenu ¢ yeavimMu oOmpuyameibHbiMu
nokasamensaimMu, nepexooums om 3anucu 6 uoe
CmeneHu ¢ yenvlM OmpuyamenbHbiM NoKasamenem K
3anucu 8 guoe 0poou;
U 8bINOJIHAMb

npeobpazo6aHus 0pobHO-
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[J pemarb KBaApaTHbIE YpaBHEHUS
dbopmysie KOpHEH KBapaTHOTO YPaBHEHHSI;
[J m300pakaTb peHICHHs] HEPAaBEHCTB M UX
CHCTEM Ha YUCJIOBOM MPSMOM.

110

B noBcexHeBHOM KM3HM M NPH H3YYEHHH
APYTHUX NpeAMeTOB:
[J cocTaBIATh M peulaTh JIMHEHHbIE YPaBHEHUS
IIpYU pEIICHUHU 3a]a4, BOZHUKAIOIINX B JAPYrUX
y4eOHBIX IpeMeTax.

DOyHKUUHA

[]  HaxomuTh 3HaYeHHWE  (PYHKIUH  TIO
3aJJaHHOMY 3HAUYEHUIO apryMEHTA;

[J HaxoIuTh 3HAYEHUE aprymMeHTa Mo

3a/IaHHOMY 3HAYCHHUIO0 (DYHKIIUU B HECIIOKHBIX
CUTYalHUsIX;
[J ompenensiTb TOJOXKEHHE TOYKH IO €€

KOOpJMHATaM, KOOPJAWHATBI TOYKH TI0 €€
MIOJIOKEHUIO Ha KOOPJMHATHON TNIOCKOCTH;
[ mo rpapuky  HaxoauTb  00JacThb

OmnpeaAcICHrUA, MHOXCECTBO 3Ha‘-I€HI/If/'I, HYJIHA

(GyHKLIUH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
IPOMEXYTKM BO3pacTaHus U  yObIBaHUS,
HauOoJplllee W HauMEHblIee  3HAuYCHUS
byHKINY;

[J cTpouTh rpaduK TMHEHHON (PYHKIINH;
[ mpoBepATh, SBIAETCS U NaHHBIA Tpaduk
rpaduKoM 3aJaHHOM (QYHKUUHU (JIMHEHHOM,

KBaJIpaTUYHOM, oOpaTHOI
IPONOPLHUOHATIBHOCTH);
[] ompenensarb NpUOTIKEHHBIE 3HAYEHUS

KOOpAWHAT TOYKH TIICPECCUCHUA Fpa(1)I/IKOB
yHKLM;

(] omepupoBaTb Ha 0a30BOM  YpOBHE
HOHSTUSIMU: MOCJIEI0BATENBHOCTb,
apupMeTHuecKas nporpeccus,

reoOMeTpHUYECKast TPOTPEeCCHs;
[] pemath 3a1a4yu Ha MPOTPECCUH, B KOTOPHIX
OTBET MOKET OBITH MOJTyYeH
HEMOCPEICTBEHHBIM M0JICUETOM 6e3
npuMeHeHus Gpopmyi.

B moBceaHEeBHON KM3HM W NPH HU3YYEHHH
APYTUX NPeAMeTOB:

[J  wucmnonb3oBaThb  TpaduKU  peanbHbIX
IIPOLIECCOB U 3aBUCUMOCTEN JUIsl ONIPENIEICHHUS
WX CBOUMCTB (HAMOOJbIIME W HAUMEHBIIHE
3HAUEHUs, IPOMEXKYTKM BO3pacTaHHUs U
yObIBaHUS, O0OJACTH  NOJOXKUTENbHBIX U
OTPULATENBHBIX 3HAYEHUH U T.11.);

[J  HCronp30BaThb  CBOMCTBA  JIMHEMHOW
¢GyHKIMU U ee TpaduK Npu peleHuH 3ajad U3
JIPYTUX y4eOHBIX MPEIMETOB.

PAYUOHATILHBIX BbIPAdNCEHUIL: COKpawjenue opobell,
npusedeHue aneebpaudeckux opoobeii K obwemy
3HAMEeHamento, ClOdHCeHUue, YMHOMCEeHUe, OeleHue
aneebpaudeckux opoobell, 8038€0eHUe
aneebpauveckol O0poou 6 HAMYPANLHYIO U YeLyio
OMPUYAMENLHYIO CIENeHb,

[0 ewinonnams  npeobpazosanus
CcoOepaHcauux Keaopammubule KOPHU,

[ evloersamb Keéaopam CymMmbl UIU  PAZHOCIU
08YUIIEHA 8 BLIPAINCEHUSIX, COOEPAHCAUUX KBAOPAMHblE

8bIPANCEHULL,

KOpHU,
[0 evinonnams  npeobpazo6amus  GblpaAdCEHUl,
cooeparcamux Mooyib.

B nmoBcenHeBHOM KM3HM M NPH U3YYEHHH JAPYrHX
NpeIMeTOB:

[ ewbinoanams npeobpazosanus u Oeucmeus ¢
YUCTAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8U0e;

(1 evinonnsmes npeobpazoeanusi anceopaudecKux
BbLIPAdICEHULL NPU peuleHuu 3a0ay Opyeux yueOHvix
npeomemos.

YpaBHeHHs] M HEPABEHCTBA

O onepuposama NOHAMUAMU: ypasHeHue,
HEPABEeHCMB0,  KOPEHb  VPABHEHUs,  peuleHue
HepaseHCcmada, pAaBHOCUNIbHbIE YPABHeHUs, 001acmb
onpeodeneHusi YpasHeHusi (HepaseHcmed, Cucmemvl
VPABHEHUL Ul HEPABEHCMB),;

(1 pewamv JaumeliHble YPAGHEHUs U YPABHEHUS,
c8oOuUMblLe K JIUHEIHbIM c nOMOWbIO
MOACOECMBEHHBIX NPEOOPA306AHUIL,

[ pewamsv xeadpammuvie YpasHeHUus U YPABHEHUS,

cBo0uMble K KBAOPAMHLIM c  noMmowwlo
ModHCOeCmeeHHbIX NPeobpPaA308aHULL,

[ pewiams OpobHO-UHElIHbIE YPABHEHUS,

[J  pewamsv  npocmeuwiue  UppayuoHaIbHblIE

VpaeHenus euoa , ; \/f(_X =a, \/f(_X)Z \/w)

[ pewams ypasnenus éuda ; X"=a

[l pewamsv ypasHeHuss cnocobomM pasnodiceHus Ha
MHOXMCUmenu u 3amMensl NepemMeHHOU;

[ ucnonvzosams mMemoo UHMEPBANO8 O/ peuleHus
yenvlx u OpoOHO-PAYUOHATILHBIX HEPABEHCME,

[l pewams nuHeliHble YPABHEHUs U HEePABEHCMEA C
napamempamu,

[l pewams HecnodcHble K8aopammuvle YPAGHEHUs C
napamempom,

(] pewamsv  HecnodHCHblIE
VpasHeHuii ¢ napamempamis,
[l pewiams HeCI0MHCHbIE YPABHEHUS 8 YEbIX YUCTAX.

cucmemvl  TUHEUHDBIX

B noBcenqHeBHOM KU3HHM M NPU U3YyYEHHH JPYIrHX
NpeIMeToB:

[ cocmasname u pewiams nuHeliHble U K8AOPAMHbLE
VPABHEeHUsl, YPAGHEHUs, K HUM CBOOAWUECs, CUCTEMDbL
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CraTncTUKA U TeOpusl BEPOATHOCTEM

[J MMeTh MpeICTaBIE€HHE O CTATHCTUYECKHUX
XapaKTepUCTHKaX, BEPOSITHOCTU Clly4yailHOro
COOBITHS, KOMOMHATOPHBIX 3a7a4yax;

[J pewarb mnpocTeiiie KOMOMHATOPHbIE
3aJa4d METOJIOM IPSIMOTO U OPTaHU30BAaHHOTO
nepebopa;

(] mpenctaBiATh JaHHbIE B BUAE TaOJuI,
Jrarpamm, rpauKoB;

(] yuTaTh MHPOPMALUIO, MPEJICTABICHHYIO B
BUIC TaOJIHIIBI, TUarpaMMBl, Tpaduka;

(] omnpeaensiTb OCHOBHBIE CTaTUCTHYECKUE
XapaKTEPUCTHKH YUCIOBBIX HAOOPOB;

[J oueHUBaTb BEPOSATHOCTb COOBITUA B
IIPOCTEUINX CIIy4asiX;

(] uMMeTh MpeACTaBIEHUE O POJIM 3aKOHA
OOJIBIIINX YHCEN B MACCOBBIX SIBIICHUSIX.

B noBcenHeBHOM KM3HM M NPH HU3YYEHHH
APYTrUX NPeAMeTOoB:

O OLICHUBATh  KOJHYECTBO
BapHaHTOB METOJIOM Iiepedopa;
[J UMETh IpENCTaBICHUE O POJIA MPAKTUIECKH
JIOCTOBEPHBIX M MAJIOBEPOSITHBIX COOBITHH;

[J cpaBHUBaTb OCHOBHBIE CTAaTHUCTUYECKHE
XapaKTEPUCTUKH, IIOJY4YEHHbIE B IpoLEcce

BO3MOJXHBIX

pelieHus TpUKIaJHOM 3ajaud, H3y4yeHUus
PEAIBHOTO SIBJICHNUS;
(] oueHUBaTh  BEPOATHOCTb  pEANbHbIX

COOBITHI U SBJICHUI B HECIIOXKHBIX CUTYyalluiIX.

TexcroBbI€ 321241

[J pemaTb HECJIOXKHbIE CIOKETHBIE 3aJauu
pasHBIX THUIIOB Ha Bce apudmernueckue
JIEHCTBHS,

[ cTpouTh MOJENb YCIOBUS 3alaud (B BHIE
TaOJINLIbI, CXEMbI, PUCYHKA WM YpPaBHEHUS), B
KOTOPOM JaHbl 3HAUEHUs JBYX M3 Tpex
B3aMMOCBSI3aHHBIX BEJIMYMH, C LIEJbI0 MOHUCKA
pEILeHNUs 3a]a4H;

[J OCYHIECTBIIATh CHOCOO IOHMCKA PpEIICHUS
3a/1a4M, B KOTOPOM PacCYXJI€HUE CTPOUTCS OT
YCJIOBHS K TPEOOBAHUIO UK OT TPpeOOBaHUS K
YCIIOBUIO;

[J coCcTaBIIATH IJIaH pEIICHUs 3a/1auH;

(] BBLAEIIATH ATAlbl PELICHUS 3a1a4U;

(] MHTEpIpPEeTHPOBaTb  BBIYUCIUTEIbHBIE
pe3yJIbTaThl B 3azaye, HCCIE10BaTh
MOJTy4YE€HHOE pellIeHuEe 3aauu;

(] 3HaTh pa3iauyhe CKOpocTed oObeKTa B
CTOsiuel BOJIE, IPOTUB TEUEHUS U MO TEUECHUIO
peKu;

[J pewaTh 3aJa4ydl Ha HAXOXKIEHUE YacTu

JIUHENHbIX YPABHEeHUll, HepageHCms Nnpu peuleHuu
3a0au Opy2ux yueOHvIX npeomemos,

(] gpinonnsams oyenxy npagoonooobus pe3ynvbmamos,
NOLYHAeMbIX NPU PeUleHUU TUHEUHbIX U K8AOPAMHbBIX
VPABHEeHUUl U CUCmeM JIUHEUHbIX VYPAGHEeHUU U
HEpABeHCmMeE Npu peueHuu 3a0ai O0pyeux Y4eOHbiX
npeomemos;

(1 ewibupame  coomeemcmeywue  YpPasHeHUs,
HepaseHcmea Uiy ux cucmemvl O01s COCMABIEHUS
Mamemamuyeckou  Mooeiu  3A0aHHOU  pPeaibHOU
cumyayuu uiu nPUKIaoOHoU 3a0adu;

[l ymemv unmepnpemupoéamv MNOJIVYEHHbIN NPU
PpeweHuu YpPasHeHus, HepageHCmed Ul CUCmembl
pe3yiomam 6 KOHmMeKcme 3a0aHHOU  peanbHouU
cumyayuu Uiy NPUKIAOHoU 3a0adu.

DyHKUNH

Conepuposamev ~ nouwamuamu:  QYHKYUOHAIbHASA
3asucumocms, QyHKyus, epagux @yHKyuu, cnocoowl
3a0anus QyHKYuu, apeymeHm u sHauyeHue QyHKyuu,
obnacms onpeoenenus U MHONCECMBO 3HAYEHUI

Qyukyuu, HYU @yHxkyuu, NPOMENCYMKU
3HAKONOCMOAHCMBA,  MOHOMOHHOCMb  (DYHKYUU,
YeMmHOCb/HeYemHOCMb YHKYUU,

(] cmpoums epagpuxu auHetHOU, KEAOPAMUYHOLU
@yuryuil, obpamuoli NPONOPYUOHATLHOCMU,
dynryuu uda: y=~x , y=¥x,y=|x|, y=a +

X+b

[0 Ha  npumepe  K6adpamuyHou  HYHKYUU,

ucnonv3oeams npeobpazosanus epaguxa @GyHKyuu
y=f(x) 0na nocmpoeHus epaguxos  QyHKyul
;y=af(kx+b)+c

[l cocmaenames ypaeneHusi NpAMoOu NO 3A0AHHBIM
yenogusam:  npoxoosuell  uepe3 08e  MOYKU C
3A0AHHLIMU  KOOPOUHAMAMU, NPOX0Ooswel udepes
OAHHYI0 MOYKY U NAPALIEIbHOU OAHHOU NPIMOLL;

[ uccnedosamu ¢hynkyuio no ee epaghuxy;

(] HaxoOumb  MHOJCECMBO  3HAYEHUU,  HYJIU,
NPOMENCYMKU 3HAKONOCMOSHCIEd, MOHOMOHHOCMU
K8aopamu4Hou hyHKyuu,

[ onepuposams noHamuaMuU: NOCIe008aMeENbHOCHIYb,

apugmemuueckas — npozpeccus,  2eoMempuyecKasl
npozpeccusi;
[l pewamsv 3a0auu Ha apugmemuyeckyio u

2€0MeMpPU4eCKyo npoZpeccuro.

B noBcenqHeBHOM KU3HHM M NPU U3YyYEHHH JPYIrHX
NpeIMeToB:

[ unnmrocmpupogams ¢ ROMOWbIO 2papuKa peanrbHyo
3a8UCUMOCMb unu npoyecc no ux
XApaKmepucmuxam,

) ucnonvzosams ceolicmsa u epapux K6aOpamudHou
@yHKYyuu npu pewieHuu 3a0aq U3z Opyux yYeOHviX
npeomemos.
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qucia 1 4yucia I10 €10 4acCTu,

[] pemrath 3amauu pa3HbIX TUMOB (Ha padoTy,
Ha TMOKYIKH, Ha JBUXKEHUE), CBS3BIBAIOIIUX
TPU BEIUYMHBI, BBIACISATH ITH BEIWYHHBI U
OTHOILICHUA MCXKIAY HUMU,

(] HaXOAWUTh MPOLEHT OT YHCJA, YUCIO IO

IMpOUCHTY OT HCro, HAXOJUTH IIPOLCHTHOC
CHM)XKCHUC WM IPOUCHTHOC IIOBBIIICHUC
BCJIMYHHBI,

[] pemaTh HECIOXKHBIC JIOTUYECKHE 3aJauu
METOJIOM PaCCyKIACHUM.

B noBceaHeBHON KM3HM W NPH U3YyYEeHHH
APYTUX NpeIMeTOB:

[J  BBIOABUraTh THUMOTE3bl O BO3MOXKHBIX
IpelebHBIX 3HAYCHUSX HCKOMBIX B 3ajaye
BEJIMYUH (JIeTIaTh TPUKUJIKY).

I'eomerpuueckue Gpurypsl

(] omepupoBaTb Ha 0a30BOM
HOHSTUSMH F€OMETPUUECKUX PUTYP;
[) u3BJIEKaTh MHPOPMALIUIO O TEOMETPUUECKUX
¢urypax, NpeACTaBICHHYIO Ha YepTexkax B
SBHOM BUJIE;

(]  mnpuMeHATb Uil pelieHus  3a1ad
reoMeTpuuecKkue (QaxThl, €CIH YCIOBHS HX
NpUMEHEHHUS 33aHbl B IBHOU (hopme;

(]  pemarb 3agaud Ha  HAXOXKICHHE
TE€OMETPUYECKUX BEIMYMH MO 00pa3maM WIn
aJIrOpUTMaM.

yYpOBHE

B noBceaHEeBHON KM3HM UM NPH HU3YYEHHH
APYIrMX NpPeAMeTOB:

[J ucronp30BaTh CBOMCTBA TI€OMETPUYECKHUX
buryp Uil pemieHus TUINOBBIX  3ajad,
BO3HHMKAIOIIUX B CHUTyalUsX II0BCEIHEBHOU
JKW3HHM, 337a4 IPAKTHIECKOr0 COAECPIKAHHUS.

OTHOIIEHUA

[J  omepupoBaTh Ha 0a30BOM  YypOBHE
MOHSTUSMHU: PABEHCTBO  (UTYyp, paBHBIC
burypsl, PaBEHCTBO TPEYrOJIbHUKOB,
napaieIbHOCTh MPSIMBIX,
NEePHEHANKYISIPHOCTh MNPSMBIX, YTIbI MEXKIY
MIPSIMBIMH, TePIEeHIUKYIISIP, HaKJIOHHA,
MPOEKIHUA.

B noBceaHEeBHON KM3HM UM NPH HU3YYEHHHU
APYIMX NpPeAMETOB:

[] HCcronp30BaTh OTHOLIEHUS I PELICHUS
NPOCTEWIINX  3a/Jad,  BO3HUKAOIIMX B
peanbHON KU3HU.

HN3mepenus ¥ BbIYMCICHUSA
[] BBINOJHATH M3MEPEHHUE JJIMH, PACCTOSHMIA,

TekcToBbIC 321241

[ pewamsv npocmuvle u CrodxiCHble 3a0a4i PA3HLIX
MUNnos, a makdice 3a0auu NOBbIUUEHHOU MPYOHOCMU,
[ ucnonv3osamev pasuvie Kpamkue 3aNUCU KAK
MOOenu MeKCmo8 CIONACHLIX 3a0ay 0l NOCMPOEHUS
NOUCKOBOIL CXembl U peulenus 3a0ay;

0 pasauuams MoO0enb meKkcma u MOOeib PeueHUs.
3a0a4u, KOHCMPYUPOB8ams K 0OHOU MOOeIU PeuleHUs
HECNI0JCHOU 3a0a4U pasHvle MOOeNU MeKCma 3a0ay;
(] swamb u npumensmo o00a cnocoba noucKka
pewenuss 3a0ay (om mpebo8anus K YClo8uo u om
VC08UsL K mpeboBanuio);

[ moodenupoeamsv  paccysicoenus npu
peuteHus 3a0ay ¢ NOMOWbIO epagh-cxemol,
[J gbi0enamob amansl peueHus 3a0a4u U coO0epiHcanue
Kaoc0o20 smana,

[ ymemwb 6b10upams ONMUMANbHbIL MEMOO peuleHUs.
3a0a4u u 0CO3HABAMD evlOOp  Memooa,
paccmMampusams  paziuyHvle Memoovl, HAXOOUMb
PasHble peuleHust 3a40ayu, eciu 603MONCHO,

() ananusuposamev 3ampyOHeHUs Npu peuleHuu
3a0ay,

[0 ewinonmams  pasiuuHvle  NpeooOPA308aHUSA
NPEONIOJCEHHOU  3a0aul, KOHCMPYUPO8amsb HOBble
3a0a4u u3 OAHHOU, 8 MOM HUcie 0OpamHvle;

0 UHmMeEpNpemupo8ams BbLIUUCIUMETIbHBIE
pesyibmamsl 6 3a0dave, UCCIe008amMb NOJIYUEHHOe
peuwerue 3a0ayi;

() awanusuposamsv  8CEBO3MOJCHBIE — CUMYAYUU
83AUMHO20  PACHONIONCEHUST  08YX  00bEKmMos U
UBMEHeHUe UX XApaKmepucmux npu COBMeCHHOM
08UdICEHUU  (CKOPOCMb, 6peMsl, PACCMOsHUe) Npu
peuwieHuly 3a0ay Ha 08udiceHue 08yX 00bEeKmo8 KaK 6
OOHOM, MAK U 8 NPOMUBONOJIONCHBIX HANPABTICHUSIX,
[ uccneoosamv 6Ce8O3MOJNCHBIE CUMYAYUU NPU
peweHuu  3a0ay  Ha  O0BUdICEHUe  No  peKe,
PAccMampusams pasHvle CUCHEeMbl Omcyema,

[ pewams pasHoobpasnvie 3a0auu «HA YACMUY,

[ pewams u 060cHO8bI6AMb CBOE peuleHUe 3a0ay
(6vi0enamb  MamemMamuieckyro 0CHO8Y) Ha
HAXO0JCOEeHUe Yacmuy YUcia U 4ucia no e2o Yyacmu Ha
OCHOBE KOHKPEMHO20 CMbICIA OPOOU;

[ oco3nasamov u 00BACHAMb UOEHMUYHOCMb 3A0aY
PA3HBIX MUNO0B, CEA3BIBAIOWUX MPU BeIUdUHbL (HA
pabomy, Ha NOKYNKU, HA OBUICEHUE), 8blOENAMb MU
BeUYUHBL U OMHOWEHUS MeNCOY HUMU, NPUMEHIMb
uUx npu  pewleHuu  3a0ay,  KOHCMPYUPOBAMb
cobcmeeHnmbvle 3a0ay YKA3aHHbIX MUNOG;

[ e1ademv OCHOBHBIMU MEMOOAMU peuleHuUs: 3a0ay
Ha cmecu, Cniagsl, KOHYEHMPaAyuu,

[ pewams 3a0auu Ha npoyeHmMvl, 8 MOM UUCIE,
CNIOJICHbIE NPOYEeHmbl € 0OO0CHOBAHUEM, UCHONIb3YS
pasHvie cnocoodwl,

noucke
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BEJIMYMH YIJIOB, C IIOMOUIbIO HMHCTPYMEHTOB
JUI U3MEPEHUH JUIMH U YTJIOB;

) mpuMeHATh (popMyIIBl IEPUMETPA, MIIOLIA N
U 00beMa, MJIOLIA U MOBEPXHOCTH OTIEJIbHBIX
MHOTOTPaHHUKOB IIPU BBIYMCIEHUAX, KOTrJa
BCE JJAHHbIC UMEIOTCS B YCIIOBHH;

() mpumensats teopemy Ilugaropa, Gasobie
TPUTOHOMETPUYECKHE  COOTHOLUCHMS  JJIs
BBIUMCJIEHMSI JUIMH, PacCTOSHUM, IUIOIIAJEH B
IIPOCTEUIINX CIIyqasiX.

B noBceaHEeBHON KM3HU M NPH U3YYEHHH
APYTUX NPEAMETOB:

[] BBIUMCIATH PACCTOSHUSA HAa MECTHOCTU B
CTaHJApPTHBIX  CHUTyalUsX, IUIOIAAA B
NPOCTEHIINX CIIydasiX, IPUMEHATh (POPMYIIbI B
IPOCTEHIINX CHUTyalUsiX B IIOBCEJHEBHOU
JKU3HHU.

I'eomeTpuyeckne NocTpoeHus

[J m300paxaTh THIOBBIE IJIOCKHE (GUTYPHI U
¢urypsl B IPOCTPAaHCTBE OT PYKH U C
MOMOIIbI0 HHCTPYMEHTOB.

B noBcegHeBHOH KM3HU M NPH U3YyYeHUH
JAPYTUX MPeIMETOB:

[] BBINOJHATH MPOCTEHUINNE TOCTPOCHHUS Ha
MECTHOCTH, HEOOXOJIMMBIE B PEAIbHON KU3HHU.

I'eomeTpuyeckne npeodpasoBaHus
[ cTpouTh (QUrypy, CHMMETPUUYHYIO TaHHOMN
¢Gurype OTHOCUTEIBHO OCH U TOUKH.

B noBcenHeBHOM KM3HM M NPH HU3YYEHHUH
JPYIrUX NpeaMeroB:
[J pacno3HaBaTh
OKPYIKarollleM MUDE;
[J pacno3HaBaThb CHUMMETpPUYHbIE (QUIYPHI B
OKPY’KarolleM MUPE.

IBIDKEHHE OOBLEKTOB B

BekTopbl M KOOPAUHATHI HA IJIOCKOCTH

[l  omepupoBaTh Ha 0a30BOM  YpOBHE
NOHSATHUSMH  BEKTOp, CyMMa  BEKTOpOB,
POU3BEICHUE BEKTOpa Ha 9HCIIO,

KOOPAMHATHI HA IIOCKOCTH;

[] ompenensiTe NPUONMKEHHO KOOPIUHATHI
TOUYKH 110 €€ M300paKEeHUI0 Ha KOOPAMHATHOM
IIJIOCKOCTH.

B moBceaHEeBHON KM3HM W NPH HU3YYEHHH
APYIHX NPeAMeTOB:

[J  WCHoJB30BaTh BEKTOPBI [UISl  PELICHUS
IIPOCTEUIINX 3a7a4 Ha ONPEACIICHUE CKOPOCTH
OTHOCHUTEIIBHOTO JIBHYKEHUS.

) pewams no2uyeckue 3a0a4u pasHblMU Cnocobamu,
6 mom yuciue, ¢ 08yMs OIOKAMU U ¢ mpemst 610KaAMU
OAHHBIX C NOMOWbIO MAOIULY,

[ pewams 3a0auu no KoMOUHAMOPUKe U Meopuu
8eposamuHocmell Ha OCHO8€e UCNOIb308AHUS U3YUEHHBIX
Memo0oos u 060CHOBbIBAMb peuleHle;
0 peuiams HeCl0J4CHble
MamemMamuyecKkol Cmamucmuke;

(] oenademv OCHOBHBLIMU MEMOOAMU  PEUEHUs]
CIOJHCEMHBIX 3a0au: apugmemuueckui,
aneebpaudeckull, nepebop 8apPUAHMO8,
2eomempuyeckull, epaguyeckuil, NPUMEeHAMb UX 8
HOBbIX NO CPABHEHUIO C U3VUEHHbIMU CUMYAYUSIX.

3a0aqu no

B nmoBcenHeBHOM KM3HM W NMPU U3YYEHUU JAPYrHUX
NpeIMeTOB:

) gvloensimb npu peuwteHuu 3a0ay XapaKmepucmuxu
paccmampusaemol 6 3adave CcUumyayu, OmiuyHwle
OMm peanvHbiX (me, Om KOMOpbIX A6CMpasuposaIucy),
KOHCMPYUPOBAmMb HOBblE CUMYAYUU C Y4emom IMmux
Xapakmepucmux, 6 YacCmHOCMU, Npu peueHuu 3a0ay
Ha  KOHYeHmpayuu,  yYumeleamv  HIOMHOCHMb
seuecmea;

[ pewams u KoHcmpyupogams 3a0auu HA OCHOBE
PACCMOMPEHUsL PeAbHbIX CUMYAYULl, 8 KOMOPLIX He
mpebyemcsi MOUHbLU BbIYUCIUMEILHBLL PE3)Ibmam,
[l pewamv 3a0auu Ha OsudiceHue no pexe,
paccmampusas pasmvie cucmemvl Omcyemd.

CTaTuCTHKA U TeOpHsi BEPOSITHOCTEH

(1 onepupoéamv noHsmusmMu: cmorduamvle U
Kpy2ogble 0uazpammul, madiuybl OAHHLLX, CpeoHee
apugmemuueckoe,  MeoOuaua, Hauboavuwee U
Haumenbulee 3HaA4YeHUs BbIOOPKU, pA3ZMAx 6blO0pKU,
oucnepcusi u CmaHoapmuoe OMKIOHEHUe, CILYYAUHAsS
UBMEHYUUBOCND,

[ usenekamv uHngopmayuro, NPeoCMABIeHHYIO 8
maobauyax, Ha OUazpammax, epapuxax;

[ cocmasnsimv mabauyvl, cmpoums Ouazpammvl u
epaghuku Ha OCHO8e OAHHDBIX,

(1 onepuposamv nousmusmu. @axkmopual 4ucia,
nepecmanoexu u couemanus, mpeyonvuux Ilackans;
[ npumenams npasuio npouzeedenus npu peueHuu
KOMOUHAMOPHBIX 3A0al;

[ onepuposamv nOHAMUAMU: CAVYAUHBIL ONbIM,
CyHaUMblll  8blOOP,  UCHbIMAHUe,  NeMeHMAPHOe
cayyaiHoe — cobvimue  (Ucxod),  Klaccuueckoe
onpeodeneHue BepoIMHOCMU CAYYAUHO20 COObIMUS,
onepayuu Hao CIy4auHbIMU COOLIMUAMU

[ npedcmasnsams uHGoOpmayuio ¢ NOMOWbIO Kpy2os
Diinepa,

[ pewams 3a0auu Ha 6bIYUCIEHUE BEPOIMHOCMU C
noocuemom KoIU4ecmsed 6apuaHmos ¢ NOMOubIO
KOMOUHAMOPUKLU.
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HUcTopusi MaTeMaTHKHU

[J onMchlBaThb OTHENbHBIE  BbIIAIOLIUECS
pe3ynbTaThl, IMOJYYEHHBIE B XOAE pPa3BUTHS
MaTEMaTHUKH KaK HayKH;

[J 3HaTh NpUMEpbl MATEMAaTUYECKUX OTKPBITUHA
U UX aBTOPOB, B CBSI3U C OTEUYECTBEHHOW MU
BCEMUPHOMN UCTOPHUEH;

[J moHUMaTh pOJIb MAaTeMaTUKU B PA3BUTUU
Poccun.

MeTtoanl MAaTEMATHKU

() BBIOMpATh MOAXOISIINN M3YUYECHHBIH METO

TSt penieHus M3y4YCHHBIX THUIIOB
MaTeMaTUYCCKUX 3a/1a4;

[l TpUBOAMTH TPHUMEPHl MaTEMaTHYECKHX
3aKOHOMEPHOCTEH B OKpY’Karouien
JCWCTBUTEILHOCTH u IPOU3BEICHUSX
VICKYCCTBA.

B nmoBcexHeBHOM KM3HM M NMPU U3YYEHUH JPYTrUX
NnpeaIMeToB:

0 uzgneKkamo, UHmMepnpemuposams u
npeodpazo8vleamsv UHGOPMAyUI0, NPeOCmMAasieHHYIO 6
mabauyax, Ha ouazpammax, epaghuxax,
ompaxcarowylo  ceolucmea U XAPAKMepPUCmMuKu
PEANbHbIX NPOYECCO8 U SI8NeHULL

onpedenams CMamucmuieckue XapaKxmepucmuxu
8bI00POK NO MAOIUYAM, OUASPAMMAM, 2PAPUKAM,
BbINOIHAMb CPAGHEHUE 6 3A6UCUMOCIU OM  Yelu
pewenus 3a0aqu;

[ oyenusamv 8epoOAMHOCHb PEAlbHbIX COOLIMUL U
A61eHU.

I'eomeTpuyeckue purypsi

D onepupoeamb NOHAMUAMU eeOMempuquKux
Quayp;
D u3eneKkams, zmmepnpemupogamb u

npeoopazoevleams UHGOPMAYUIO O 2e0MEMPUUECKUX
Queypax, npedcmasieHHyI0 Ha Yepmexncax,

(] npumenams ceomempuyeckue @axkmol O
peutenus 3a0ad, 8 mMom Hucie, NpPeonola2aruux
HEeCKOIbKO U208 peLeHus;

0 gopmynuposams 6  npocmetiuiux
CBOLICMBA U NPUSHAKU uyp,

(] Ookasvieamsv ceomempuieckue YmeepiHcoeHus,

[ enadems cmanoapmuotl Kiaccugpuxayueti nioCKux
Queyp (mpeyeorbHuUK08 u uemulpexy2oibHUKOS).

CYYasnx

B moBceHeBHOI KU3HM U MPH U3YyUYEeHUH JAPYTrUX
NnpeIMeTOB:

[ ucnonvzosams ce0UCMBA 2e0OMEMPUYECKUX DUSYD
01 peulenuss 3a0au NpaKmu4ecko2o Xapakmepa u
3a0ay U3 CMENCHbIX OUCUUNTUH.

OTHOIEHUA

[l onepuposamv nouamusmu: paseHcmeo q@ueyp,
pasHvle  Queypvl,  PAGEHCMBO  MPEY2ONbHUKOS,
napanieibHoCms — NPAMbIX,  NepPneHOUKYISAPHOCD

NPAMBIX, Velbl MeHCOy NPAMbIMU, NePNeHOUKYIAD,
HAKIOHHAs, npoekyus, nodobue gueyp, noooodHsie
Guzypwvi, n000OHBLIE MPEY2OIbHUKU,

[ npumenamo meopemy Daneca u meopemy o
NPONOPYUOHANLHBIX OMPE3KAX NPU PEULeHUU 3a0a,

(] xapakmepuzogéamv  83aUMHOE  PACHOJONCEHUE
NPAMOU U OKPYIHCHOCIU, O8YX OKPYHCHOCHIEIL.

B noBcegHeBHOM KU3HM M NPH U3YYEHHH JAPYrUX
NpeIMeToB:

[ ucnonvszoeamv omuouieHus Onsl pewienus 3a0au,
BO3HUKAIOWUX 6 PEalbHOU IHCUSHUL.
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N3mepenus u BbIYMCIEHUS

(1 onepuposamv  npeocmagieHusmMu 0  OJUHE,
niowaou, obveme Kaxk eenudunamu. Illpumenamo
meopemy Ilugpacopa, opmynst niowaou, obvema
npu peuleHul MHO20WA208bIX 3a0al, 8 KOMOPbIX He
6ce OaHHble NpPeoCmasieHvl 56HO, a mpedyom
8bIUUCTICHULl,  Onepuposams  Oonee  WUPOKUM
Koauuecmeom Gopmyn Onumsl, niowaou, odwvema,
BbIYUCTAMb  XAPAKMEPUCMUKY  KOMOUHayuil  gueyp
(OKpyosicHOCmel U MHO20Y20JIbHUKOB8) — BbIYUCTISIMb
paccmosnus — mexncoy — Queypamu,  NPUMeHsMb
mpuzoHomempudeckue Gopmynvl 01 GbIYUCTEHUL 8
Oonee CLOACHBIX CLYUAsX, NPOBOOUMb BbIUUCTIEHUS HA
OCHOB€ PABHOBEIUKOCIU U PABHOCOCMABLEHHOCIU,

[ nposooums npocmoie GblYUCTEHUSL HA O0ObLEMHBIX
menax,

[ ¢opmynuposams 3a0auu Ha 6vluUCIEeHUE ONUH,
niowaoeil u 00beMo8 U peulams Ux.

B noBceaHeBHOM KU3HM M NMPH U3YyYEeHUH JAPYTrUX
NpeIMeToB:

[ npoeooumu evluucieHus Ha MECIHOCU;

[l npumensms ¢hopmynst npu  6blYUCIEHUAX 8
CMEJICHbIX Y4eOHbIX npeomMemax, 6 OKpyocalouell
oelicmeumenbHOCHu.

I'eomeTpuyeckue nocTpoeHus

[ uzobpasxcams 2eomempuueckue @ueypvl no
MeKCMOBOMY U CUMBOTbHOMY ONUCAHUIO,

O €c80000HO onepuposama YyepmerHCHbIMU
UHCMPYMEHMAMU 8 HECLONCHBIX CYUAsX,

[l evlnonHamv  NOCMPOEHUs  Mpey20JbHUKOS,
NPpUMEHAMb ~ OMOeNbHble  Memoobl  NOCHPOEHUL
Yupkyniem u JUHEUKOU U Hposooumsv npocmeluiue
UCCIe008aAHUS YUCTA PeUleHUl,

[l uzobpasicamv munogvle nIOCKUe Queypel U
00veMHble meld ¢ NOMOWDbI0  NPOCMeluux
KOMNbIOMEPHBIX UHCIMPYMEHNOS.

B noBcenHeBHON KM3HHM W MPH U3YYEHHH JAPYrUX
NpeIMeTOB:

(] ewvinoawsams  npocmeiwiue NOCMPOEHUs.  HA
MecmHoCcmu, Heo6X00UMble 8 PeaNbHOU HCUSHU,

[l oyenusamv pasmepvl peanbHbIX  00BLEKMO8
OKpYAHCarOUieco Mupa.

IIpeoOpasoBanusn

[0 onepuposamv  nousmuem  OBUNCEHUS U
npeobpazosanusi nooodus, enademv  NpuemMamu
nocmpoenus gueyp ¢ Ucnoib308aHuem OBUNCEHUU U
npeobpazosanuil N000OUs, NPUMEHAMb NOJyYeHHble
3HAHUSL U ONBIM NOCPOEHULL 8 CMENHCHBIX NPEOMEMax
U 8 PEaNbHbIX CUMYAYUAX OKPYHCAIOUE20 MUPA;

(1 cmpoumsv  ¢hueypy,  nodobmyr0  OAHHOL,
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NOIb308AMbCS ceolicmeamu noooous ons
000CHOBAHUSL CBOUCME ucyp;

[ npumensamo ceolicmea 08udCeHUll 01 NPOBeOeHUs
npocmeiuux 060CHOB8aAHULL C8OLICME pueyp.

B nmoBcenHeBHOM KM3HM W NMPU U3YYEHUU JPYrHUX
NpeIMeTOB:

[ npumensimv c80UCMEA OBUICEHUL U NPUMEHAMb
nooobue 011 NOCMPOEHULL U 8bIYUCTICHULL.

BeKTOpbI M KOOPAMHATHI HA MJIOCKOCTH

(] onepupoéamv nowamuaAMU 6eKMOp, CyMMA,
PA3HOCMb  8eKMOpPO8, Npou3eedeHue BeKmopa Ha
yucio, y2on  Medxcoy — 8eKmopamiu, — CKAAPHOe
npoussedeHue  8eKmMopos, KOOpOUHamovl — Ha
NJIOCKOCMU, KOOPOUHAMbL 6EKMOPA;

[0 evimonusms  Oelicmeusi  HAO  GeKMOPAMU
(cnodxcenue, @vluUMAHUE, YMHOMCEHUE HA HUCTO),
BbIUUCTIAMb CKANAPHOE NPOU3EeOeHUe, ONpedeisimb 8
NpoOCMeuux Ciyyasx yeon mexcoy BeKmopamu,
BbINOIHAMb Ppasnogicenue sexmopa Ha
cocmasnawue, NPUMEHAMb NOJYYeHHble 3HAHUA 8
Quzuke, nOIL306AMbCA  POPMYNIOU  BLIYUCTCHUS
paccmosanus  mexcoy MmouKamu No  U36ECMHbIM
KOOpOUHAmMam, UCnoib308ams ypasHeHus uayp O
pewienus 3a0ay;

() npumensimo 6eKmMopwvl U KOOPOUHAMBL OISl PEULeHUS
2eoMempuyecKux 3a0ay Ha 8blyucieHue OUH, Y2los.

B noBcenHeBHON KM3HM W MPH U3YYEHHH JAPYrUX
NpeAMeTOB:

[ ucnonvzoeamv nousmus 6eKmopog u KOOpOUHAm
0715 peuwteHus 3a0ay no Qusuxe, 2eocpagdpuu u Opyeum
VUEOHbIM NPeOMeman.

HcTropus MaTreMaTUKHU

0 Xapaxmepu3zoeanv 6KI1A0 8bL0AIOUWUXCSL
Mamemamuxo8 6 paseumue Mamemamurxy U UHbLX
Hayuuwix ooaacmeil,

[l nonumams ponv mamemamuxu 6 pa3eUMuUU
Poccuu.

Metoabl MaTEMaTHKH

(] ucnonv3ys usyuyeHHvie Memoovl, NPOBOOUMb
00KA3amenbCmeo, bINOIHAMb ONPOGEPAHCEHUE,

(] ebibupamo uzyueHHvle Memoovl U Ux KOMOUHAYUU
0/13 peuleHus MamemMamudecKux 3a0ay,

[ ucnonvzosamv mamemamuueckue 3HAHUA O
ONUCAHUSL  3AKOHOMepHOCmel 8  OKpydcaloujell
0eticmeumenbHOCMuU U NPOU3BEOCeHUSAX UCKYCCMEA,

[ npumensims npocmetiwiue npocpammusie cpeocmed
U 9NEeKMPOHHO-KOMMYHUKAYUOHHbIE CUCHEMbl NpU
peweHuu MamemMamuyecKux 3a0au.
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Conepxanue yueOHOro npeamera «MareMaTuKa

5-6 k1acc MaTemaTuka

APUOMETUKA

Hatypaiabnble yuciaa. Harypaneneni psa. Jecatuunas cucrema cuucieHus. ApudmeTnyeckue
JNEHUCTBUsI C HaTypaJibHbIMH umciiaMu. CBoicTBa apudMeTHyeckux aencTBuil. [loHsATHE O CTemeHH C
HaTypaJbHbIM TMOKa3aTeneM. KBagpar u kyO0 uymcna. UuclioBble BBIpaKEHHs, 3HAYEHHUE YHCIOBOTO
BelpakeHUs. [lopsiok neficTBUi B YMCIOBBIX BBIPAXKEHUAX, UCIOJIb30BAHUE CKOOOK. PeleHne TekCToBbIX
3ajay  apudmMernueckumu crnocodamu. Jlenmutenu u  kpatHele. HauOonpmmii  oOmmii  JenuTelns;
HauMeHblnee obmiee kpatHoe. CBolicTBa aenumoctu. [Ipusnaku nenmumoctu Ha 2, 3, 5, 9,10. IIpocteie u
COCTaBHBIE uncIIa. Pa3oskeHne HaTypabHOTO YMCIAa HA IPOCThIE MHOKUTENH. JleJIeHne C OCTaTKOM.

Jpodu. O6sikHOBeHHBIE IpoOu. OcHOBHOE CBOICTBO NMpodu. CpaBHEHHE OOBIKHOBEHHBIX IPOOEH.
Apudmerndeckne AeHCTBUS ¢ 0OBIKHOBEHHBIMHU Apo0siMu. HaxoxaeHue yacTu OT LI€I0r0 U 1EeJI0ro Mo €ro
yactu. Jlecstuunsie n1pobu. CpaBHEHHE AECATUYHBIX ApoOeil. Apudmernueckue AeHCTBHS C JECATUIHBIMU
npodsmu. IlpencraBienue necsiTUUHONW ApoOM B BHUJE OOBIKHOBEHHOH IpoOM M OOBIKHOBEHHOM B BHUJE
necsituuHoil. OtHomenue.  IIpomopuusi; ocHOBHOE cBOWCTBO Ipornopuuu. [IpoueHThl; HaxoxaeHue
IIPOLIEHTOB OT BEJIMYMHBI U BEJIUYMHBI 110 €€ MPOLIEHTaM; BBIpa)KCHUE OTHOILEHUS B IIPOLEHTaX. Pemenue
TEKCTOBBIX 3a71a4 apU(PMETHYECKIMH CIIOCOOAMH.

PanunonanbHble yncaa. [lonoxuTenbHble U OTpULIATENbHBIE YUCIA, MOYNb uncia. M3o0paxeHue
ylycesl TOYKaMU KOOPJAMHATHOW NpPsSIMOM; reoMeTpudeckas MHTepHpeTanus MOAYJS uuciaa. MHOXKECTBO
HeNbIX yucesl. MHOXECTBO pallMOHAIbHBIX 4Mcen. CpaBHEHUE pallMOHAJBbHBIX Yucell. Apu(MeTHdyecKkue
JIeMCTBUS C pallMOHATbHBIMU ynciiaMu. CBOMCTBA apu()METHUECKUX JeHCTBUI.

HN3mepenns, npuodJIMKeHHs, OLCHKH. 3AaBHCHMOCTH MEXKAY BeJMYMHAMHU. EIMHUIBI U3MEpEeHus
ONIUHBL, NIOWAOU, 00BEMA, MACChl, épemeHU, ckopocmu. 1IpuMepsl 3aBHCUMOCTEH MEXAY BEITHMYMHAMU
CKOpPOCMb, 8peMsl, paccmosHue, npou3eo0UmeIbHOCMb, 8peMs, paboma, yend, KOauiecmeo, CmoumMocms 1
np. [IpencraBnenune 3aBucuMocTeid B Buie dopmyi. Beramcnenus nmo ¢gopmynam. PernieHue TEKCTOBBIX
3a1a4 apu(pMETHUECKUMH CII0COOaMHu.

OJIEMEHTBI AJII'EBPBI
Hcnonp3oBanue OyKB JUisi 000O3HAUEHUS YMCEN; JUIsl 3alIMCH CBOWCTB apu(METHYECKUX IEHCTBHIA.
BykBeHHbIe BbIpaxeHHUs (BbIpRXEHHUS C MepeMeHHbIMHU). YUucioBoe 3HaueHHE OYKBEHHOTO BBIPAyKEHHS.
VYpaBHeHue, kopeHb ypaBHeHUs. HaxokaeHne HEM3BECTHBIX KOMIOHEHTOB apU(PMETHUYECKUX ICHCTBUU.
JlexapToBbl KOOpAUHATHI Ha IIIOCKOCTH. [IocTpoeHne TOUKH 110 €€ KOOpAUHATAM, ONPEAEICHUE KOOPIUHAT
TOYKH Ha IUNIOCKOCTH.

OIIMCATEJIbHAS CTATUCTHUKA. BEPOATHOCTb. KOMBMHATOPUKA. MHOXECTBA
[IpencraBinenue AaHHBIX B BHUAe TaOiui, aAuarpaMM. [loHsATHE O cay4yallHOM OMBITE U COOBITHH.
HoctoBepHOe U HEBO3MOXKHOE COObITHS. CpaBHEHHE IMIAaHCOB. Pernienne KOMOMHATOPHBIX 3a71a4 epedopom
BapHaHTOB. MHOXECTBO, 3JIeMEeHT MHokecTBa. Ilyctoe mHoxkecTBo. IlommuokecTBO. OOBEnMHEHUE U
nepeceueHre MHOXKECTB. MIITocTpalysi OTHOIIEHUH MEXTy MHOKECTBAaMU C IMOMOIIIBIO TharpamMm Ditsiepa
—BenHa.

HATJIAJHAA TEOMETPUA

Harnsgnele npexacraBneHuss o (urypax Ha IUIOCKOCTU: MpsAMas, OTPE30K, JIyd, Yroi, JiomaHas,
MHOT'OYTOJIbHUK, TTPaBUJIbHBI MHOTOYTOJIbHUK, OKPYXHOCTb, KPYT. UeThIpEXYTONbHUK, MPSIMOYTOJIbHUK,
KBajapar. TpeyroiabHHK, BHUABI TpPEyroJbHUKOB. W300pakeHue reomerpudeckux ¢uryp. Bzanmuoe
pacnoyioKeHUe JBYX MPSIMBIX, JBYX OKPYXKHOCTEH, MpsIMOM M OKPYXKHOCTH. JlJiInHAa OTpe3ka, JTOMaHOM.
[lepumerp MHOroyronapHuka. EquHunel m3mepeHust JUIMHBL. 3MepeHHMe MIMHBI OTpe3Ka, IOCTPOEHUE
OTpe3Ka 3aJlaHHOM JMHBL. Yroi. Buasl yrinos. I'pagycHast Mmepa yria. 3mMepeHue u nmocTpoeHue yrioB C
noMouiblo TpaHcrnoptupa. [loHsTHe mIomany ¢GUrypsl; €AUMHMIBI H3MepeHus Imiomanau. I[lmomansb
NpsIMOYTOJIbHUKA, KBaapaTa. PaBHoBenukue ¢urypsl. HarnsgHeie mpencTaBieHHs] O MPOCTPAHCTBEHHBIX
durypax: kyO, mapaieienumnes, npu3Ma, nupamuaa, map, cdepa, koHyc, mwiuHiap. M3obpaxkeHue
MPOCTpaHCTBEHHBIX ¢uryp. Ilpumepsl ceueHuil. MHOTOTpaHHHKH, TMPABWIBHBIE MHOTOTPAaHHUKHU.

19



[Ipumeps! pa3BEPTOK MHOTOTPAHHUKOB, ITUIUHAPA U KOoHYca. [loHaTHE 00BEMa; equHUIEI 00bEMa. OOBEM
OpSMOYTOJIBHOTO Mapajenenunena, kyoa. Ilonstue o paBeHctBe ¢uryp. lLlenTpanbHas, oceBas u
3epKaJibHas cuMMeTpuH. M300pakeHne CHMMETPUIHBIX (DUTYP.

MATEMATHKA B UICTOPUYECKOM PA3BUTHHA
Hcropus QopMHpOBaHUS TMOHATHS YHUCIA: HaTypalbHBIE 4YHCIa, JApOOH, HEIO0CTaTOYHOCTD
palMOHAIBHBIX YHUCEI Il T€OMETPUYECKUX M3MEPEHUH, UppalMOHalbHbIe yucia. CTapUHHBIE CUCTEMBI
3anucu yucen. Jpobu B Basunone, Erunte, Pume. OTkpeiTHE necaTHYHBIX 1pobeii. CTapuHHbBIE CHCTEMBI
mep. Jlecsatuunsle 1pobu U MeTpuyeckas cucrema Mmep. IlosiBieHue oTpuuarenbHbIX uyucen u Hyns. JI
Marnuukuit. JI. Diinep.

Aaredpa 7-9 kiacc.
APUOMETUKA
PanuonanbHble ynca. Paciuupenne MHOKECTBA HATYypaIbHbIX YUCEN 10 MHOXKECTBA LebIX. MHOXKECTBa
IEJIBIX YHCEN JO MHOXKECTBA PALMOHAIBHBIX. PallMOHAIbHOE YUCIIO KaKk OTHOLIeHHE M/N, rae m — neloe
4yHCIl0, N — HaTypanbHOoe. CTENeHb C LEIbIM IOKa3aTEJIEM.
JeiictBuTenbHble yncaa. KBanpaTHslii kopeHb U3 uncia. KopeHb TpeTbell cTeneHu. 3anuch KOpHEH ¢
MIOMOIIBIO CTETIEHU C IPOOHBIM mokasareneM. [loHsaTre 00 mppanuoHaabHOM ymcie. MppanuoHanbHOCTD
yycaa W HECOM3MEPUMOCTh CTOPOHBI W JuaroHanu kBajapara. JlecatuuHble NpUOIHKEHUS
VUPPALMOHAIBHBIX 4Yncel. MHOKECTBO NEHCTBUTENBHBIX YHCEN; NPEACTaBICHUE ICHCTBUTEIBHBIX YHCEI
OECKOHEUHBIMU JAECATHYHBIMU ApoOsiMu. CpaBHeHME ACHCTBUTENbHBIX uHced. KoopauHatHas mnpsimast.
N306paxkenue uncesn ToukaMu KOOpAMHATHON NpsiMOM. UKMCIIOBBIE TPOMEKYTKH.
H3mepennsi, npudm:KkeHnsi, oueHKH. Pa3mepbl OOBEKTOB OKpYXKaroIIero Mupa (0T 3JIEMEHTApHBIX
yacTull 10 BceneHHoil), IIMTENbHOCTh MPOIECCOB B OKpYXKAIOUIEM MuUpe. BplneneHue MHOXUTENS —
CTENEHU JeCiATH B 3anucu uucna. [IpubmmxkéHHOe 3HAUYeHUE BEIMYUHBI, TOYHOCTH NPHUOJIMKEHUS.
[Ipukuaka u oLeHKa pe3yJbTaTOB BIYMCICHUM.
AJI'EBPA
Auredpanyeckne BbIpaxkeHMsl. BykBeHHblE BbIpakeHUs (BBIpRXKEHUS C IepeMEeHHbIMHU). YuciaoBoe
3HayeHHe OYKBEHHOIro BbIpakeHHs. JlomycTUMble 3HaueHHUs nepeMeHHbIX. [loncTaHoBKa BBIpaykeHHM
BMECTO nepeMeHHbIX. [IpeoOpa3oBaHre OyKBEHHBIX BBIPaXCHHII Ha OCHOBE CBOMCTB apU(PMETHUECKUX
neiictBuil. PaBeHcTBO OykBeHHBIX BbIpaxeHUH. ToxxaectBo. CTeneHb ¢ HaTypalbHBIM IOKa3aTeneM U eé
cBoiictBa. OnHouneHsl M MHoOrowieHol. CreneHb MHoroujeHa. CroxeHHe, BBIYMTAHHE, YMHOXKEHUE
MHOTrOWICHOB. DOpMyIIbl COKpaIEHHOTO YMHOMKEHMS: KBagpaT CyMMbI M KBaapaT pasHoctu. Popmyna
pa3zHocTH KBagaparoB. [IpeoOpa3oBaHue 11€I0r0 BhIpaXKEHUS B MHOTOUJIeH. Pa3noxeHne MHOrO4YIEHOB Ha
MHOXHUTEIH. MHoOrounensl ¢ onHOM nepeMeHHOM. Kopenp MHorounena. KaapaTHbIM TpEXuiieH;
pas3yioKeHUE KBaJAPaTHOrO TpEXWIeHa Ha MHOXUTENU. AunreOpandeckas JpoOb. OCHOBHOE CBOWCTBO
anreOpandeckoit qpobu. CrnokeHne, BEIMUTaHUE, YMHOXKEHHUE, JeIeHHe anredpandeckux apooeit. CteneHpb
C 1IeNbIM TOoKa3aTeneM 1 e€ cBoiicTBa. PalioHabHbIe BEIpRXXEHUS U UX MpeoOpa3oBaHus. JlokazaTenbCTBO
toxxaecTB. KBanparnsle kopHu. CBoiicTBa apu(pMeTHYECKUX KBaJIpaTHBIX KOpHEH M MX MPUMEHEHHE K
peoOpa30BaHUI0 YHUCIIOBBIX BBIPAXKEHUN U BBIYUCIICHUSM.
YpaBHeHusi. YpaBHeHue ¢ onHOW nepeMeHHOW. KopeHb ypaBHeHMs. CBOWCTBa 4YHMCIIOBBIX PABEHCTB.
PaBHOCHIBHOCTh ypaBHeHMH. JluneiiHoe ypaBHeHue. KBanmpatHoe ypaBHeHHe: ¢dopMmynaa KOpHEH
KBaJpaTHOro YypaBHeHusa. Teopema Buera. Pemienne ypaBHEHHH, CBOIAIIUXCS K JIMHEHHBIM U
KBagpaTHbIM. [IpuMepsl pemieHus ypaBHEHHMH TpeThbell M 4eTBEPTOM cremeHeil. Pemenue apobHO-
palMOHAIBHBIX YPAaBHEHHMU. YpaBHEHHME C JByMs INEepeMEHHbIMHM. JIMHENHOEe ypaBHEHHE C JByMs
NIEPEMEHHBIMM, TPUMEPBl pEIICHHUS YypaBHEHUH B MLenblX uuciax. CucreMa YpaBHEHMH C ABYMs
nepeMeHHbIMU. PaBHOCHMIBHOCTE cucTeM. CHCTEMBI ABYX JIMHEWHBIX YPAaBHEHUH C ABYMs NIEPEMEHHBIMU;
pelIeHUe MOACTAHOBKOM U ClIOKEeHHEM. IIpuMmepsl pelieHus CUCTEM HEIMHEHHBIX YPaBHEHUH C ABYMs
NepeMeHHbIMH. PerieHne TEeKCTOBBIX 3ajad airedpandeckuM crocoOoM. JlekapToBbl KOOpAMHATHI Ha
wiockocTd. I'paduueckass MHTEpHpeTanuss ypaBHEHHs C JBYMs IepeMEHHbIMU. ['pauk IMHEHHOTro
YpaBHEHHUSA C ABYMsI MIEPEMEHHBIMU; YII0BOM KOA(P(GUIMEHT NPAMOIl; YCIOBHE MapalieIbHOCTH MPSMBIX.
I'paduku mpocTedMx HENMWHEHHBIX ypaBHEHMI: mapaloina, TunepOoia, OKpyXHOCTb. ['padpuueckas
WHTEPIPETALMS CUCTEM YPABHEHHI C IByMs IEPEMEHHBIMH.
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HepaBencrBa. YucioBble HEpaBEeHCTBA W WX CBoMcTBa. HepaBeHCTBO ¢ OZHOM TMEPEMEHHOM.
PaBHOCUIBHOCTE HEpaBeHCTB. JIMHENHbIE HEpAaBEHCTBA ¢ OJHOM mepeMeHHOW. KBaspaTHble HEpaBEHCTBA.
CucreMbl HEpaBEHCTB C OJJTHOM MTEPEMEHHOIA.
OYHKINU
OcHoBHbIe MOHATHSA. 3aBUCUMOCTH Mexay BennunHamu. [lonstue dyHkuuu. O6macTh onpeneneHus u
MHOXecTBO 3HaueHui (pyHkmn. CrocoOsl 3axanus Gyakun. I'paduk ¢ynkuuu. CoiicTBa PyHKIUH, NX
otoOpakenue Ha rpaduke. [Ipumepsr rpadukoB
3aBUCUMOCTEN, OTPAKAIOLINX PEAJIbHBIE ITPOLIECCHI.
YuciaoBble pyHknnu. OyHKIUYU, OMUCHIBAIOIINE MPSAMYIO OOPAaTHYIO MPOIMOPLHOHAIBHBIE 3aBUCUMOCTH,
ux rpa¢uku u cBoiicTa. JIuneitnas ¢pynkuus, e€ rpaduk u cBoiictBa. KBanparnunas ¢ynkums, e€ rpagux
u cBoictBa. CreneHHbIe (DYHKIIMU C HATypaJbHBIMHM IMOKa3aTeassMud 2 W 3, uX rpadukd W CBOMCTBA.
I'paduxu Gpymxmmin y =X,y = ¥x , y=| x|
YuciioBbie 10CJIeA0BATEIbHOCTH. [TonsiTue YUCJIOBOU [IOCJIEI0BATEIbHOCTH. 3ananue
MOCIIEIOBATEIPHOCTH  PEKYPPEHTHOH ¢opMynoii u dopmynoil N-ro wieHa. Apudmernyeckas u
reoMerpuueckas nporpeccud. @opmysbl N-ro ujieHa apuMETUYECKOM U reOMETPUYECKON MpOorpeccHii,
CYMMBI TEpBbIX N-X ujeHOB. M300pakeHue 4ieHOB apu(METHUECKOW M T€OMETPUYECKOH IMporpeccuit
TOYKaMU KOOPJAMHATHOM MIOCKOCTH. JIMHENHBII 1 3KCIIOHEHIIMAIbHBIA poCT. CII0KHBIE POLEHTHI.
BEPOATHOCTDb U CTATUCTUKA
OnucareabHasi craTucTHKA. [IpencTaBnenre naHHbIX B BUAE Ta0iull, AuarpamM, rpadukoB. Ciyuaiinas
M3MEHYMBOCTh. CTaTUCTUYECKUE XapaKTEPUCTHKU Habopa JaHHBIX: CpeJHEee apu(PMETHUYECKOe, MeInaHa,
HauOoJIbIlIee U HAaMMEHbIIIee 3HAaYeHHUs, Pa3-
max. [IpesicraBieHue o BBIOOPOYHOM HCCIIEOBAHUH.
Cayuaiinble coObITHS M BepOATHOCTH. [[oHATHE O Ciy4ailHOM OmbITe M cilydailHOM coObITHU. YacToTa
ciaydyaiiHoro  coOpitua.  CTaTUCTHMUECKMM  MOJAXOJ K  IOHATHIO  BEPOSATHOCTH.  BepositTHOCcTH
MPOTUBOMNOJIOKHBIX COObITUN. HezaBucumbie coObITHS. Y MHOKEHUE
BEpOSATHOCTEH. J[OCTOBEpHBIE W HEBO3MOXKHBIE COOBITHS. PaBHO BO3MOXKHOCTH coObITHi. Kitaccmueckoe
ONpeJIeJICHUE BEPOSITHOCTH.
KomOunaTopuka. Penienne KoMOMHATOpPHBIX 3a7a4 nepedbopoM BapuaHTOB. KoMOMHATOpHOE MpaBHIIO
ymHOXkeHus. [lepecTaHOBKM
u dakropual.
JIOI'MKA 1 MHOXECTBA
TeopeTnko-MHOXKeCTBEeHHbIe TMOHATHA. MHOXXECTBO, JJIEMEHT MHOXECTBAa. 3a/JlaHue MHOXKECTB
HEPEUHCIICHUEM 3JIEMEHTOB, XapaKTepUCTUUYECKMM CBOHCTBOM. CTaHIapTHble 0003HAUYEHUS YHCIOBBIX
MHOkecTB. [lycroe mMHOXecTBO M ero oOo3naueHue. [lommuHokecTBO. OObENMHEHHE W TIEPECEUCHUE
MHO’KECTB, Pa3HOCTb MHOKECTB. MiumrocTpanust OTHOIIEHUI MEX1Y MHOXKECTBAMH C TOMOUIBIO TUAarpaMm
Olinepa — BeHHa.
DJieMeHThI JIOTUKH. [IoHATHE O paBHOCUIBHOCTH, CII€OBAHUH, YIIOTPEOICHUE JOIMUECKUX CBSA30K eciu
., MO ..., 8 MOM U MOb-
KO 6 mom cly4ae, TOTUYECKUE CBSAZKH U, UIU.
MATEMATUKA B UICTOPUYECKOM PA3BUTHUU
Hcropus hopMupoBaHus MOHATUS YMCiIa: HaTypajlbHbIE YHCIA, APOOH, HEAOCTATOUHOCTh PALIMOHAIBHBIX
YHceNl JJIi T€OMETPUUYECKUX U3MEPEHUH, HppalroHanbHble uncia. CTapuHHBIE CHCTEMbI 3aIIMCH YHUCEIL.
Hpo6u B Basunone, Erunte, Pume. OTkpbiTHE necATHUYHBIX JpoOel. CTapuHHBIE CHUCTEMBI Mep.
Jecsatuunblie qpobu u MeTpuueckas cuctema Mep. [losiBieHne oTpuaTenbHbIX YUCe
u Hynd. JI. Marnunkuit. JI. Ditnep. 3apoxnenue anreOpsl B Heapax apudmeruku. An-Xopesmu. Poxaenue
OykBenHou cumBoauku. [1. ®epma, @. Buer, P. [lekapt. McTopust Bormpoca o HaxoxaeHuu GopMyI1 KOpHEH
anreOpandyecknX ypaBHEHUH, HEpa3pelIMMOCTh B pajuKaiax ypaBHEHUH cTeneHH, Oosbiueil yeThipéx. H.
Tapranes, Ix. Kapmano, H. X. AGens, O. l'anya. M300peTeHne meTona KOOPAMHAT, TO3BOJISIOIIETO
NEepeBOJIUTh TeoMeTpudeckre 00beKThl Ha si3bIK anreopsl. P. Jlexapt u I1. @epma. [Ipumepsl pa3nuyHbIX
CHUCTEM KOOpIMHAT Ha IuIocKocTH. 3amada Jleonapmo I[luzanckoro (PuboHaydwm) O KpoJIMKaxX, 4dMcia
@ubonayun. 3agaya O MIAXMATHOM Jocke. MICTOKM TeopHM BEpOSITHOCTEH: CTpaxoBOE /€10, a3apTHHIE
urpel. 1. ®epma u b. [Tackans. A. bepaymmu. A. H. Konmmoropos.

I'eomerpus 7-9 kiaacc.
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HATJIAAHAA TEOMETPHS.
Harnsiaaele npeacTaBieHus O MPOCTPAHCTBEHHBIX (UTypax: KyO, mapaiienenurne], npusMa, nupamusia,
map, cdepa, KoHyc, UMauHApP. M300paxkeHHe mnpocTpaHCTBEeHHBIX Guryp. Ilpumepsl cedeHuit.
Mmuororpannuku. IIpaBuiibHble MHOrorpaHHuku. IIpuMepsl pa3sBEPTOK MHOIOTPAaHHUKOB, LWIMHApPA H
konyca. [lonarue o0béma; enunuibl 00b€Ma. OOBEM IPSIMOYTOJILHOTO Mapaieienurnesa, Kyoa.
I'EOMETPUYECKUE ®UT'YPBI.
[Ipsambie u yrael. Touka, mpsiMas, MIOCKOCTb. OTpe3ok, ayd. Yrod. Bunbel yrios. BepTtukaibHbie U
cMexHble yribl. buccektpuca yria. [lapannenbHble n nepecekarouiyecs npsimble. IlepneHaukynspHbie
npsiMble. Teopembl 0 NapajIeIbHOCTH U NEPIEHAUKYISIPHOCTU NPAMBIX. [lepneHaukynsp 1 HakJIOHHAs K
npsamoii. CepelMHHBIN NEPIEHIUKYISAP K OTpe3Ky. I 'eoMerprudeckoe Mecto Touek. CBONCTBA OMCCEKTPUCH
yria M CEepeMHHOIO NepreHIuKylspa K oTpe3ky. TpeyroabHuk. Bricota, menuana, OuccekTpuca,
CpeaHsist TMHUA TPEyrojibHUKa. PaBHOOGApEHHBIE M PABHOCTOPOHHHE TPEYTOJbHUKHU; CBOMCTBA U IPU3HAKU
paBHOOEApPEHHOr0 TpeyrojbHuKa. [Ipu3Haku paBeHCTBa TpPEyroiibHUKOB. HepaBeHCTBO TpeyrojibHUKA.
CooTHoOIIEHHS MEX]ly CTOPOHAMHU M yriamMH TpeyrojabHuka. CyMMa yIiloB TpEyrojbHUKA. BHelHNE yribl
TpeyroyibHuKa. Teopema Daineca. [Togodue TpeyronpuukoB. [IpusHaku mogodust TpeyroasHukoB. Teopema
[Mugaropa. CuHyc, KOCHHYC, TAHT'€HC, KOTAHT€HC OCTPOTO YIila MPSMOYTOJILHOTO TPEYroJbHUKA M YTJIOB
or 0 nmo 180°mpuBeneHuMe K OCTpOMYy yriy. PemieHune HpsMOYTONbHBIX TpPEYroJbHHUKOB. OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO. DOPMYIIbI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC OJIHOTO
U TOro e yria. PemieHue TpeyroibHUKOB: TEOpEeMa KOCHHYCOB U TEOpPEMa CHUHYCOB. 3amedaTelibHbIe
TOYKH TpeyrojbHuka. UYerbipéxyroabHuk. Ilapamienorpamm, €ro CBOWCTBA W IPU3HAKHU.
[TpstMOyronbHMK, KBaapaT, pomMO, UX CBOWCTBa W NpHU3HAKU. Tpamenus, CpeiHssl JTUHUS Tpareluu.
Mmuoroyroiabauk. Beimykible MHOroyroabHukd. CymMma  YIJIOB  BBIIYKJIOIO  MHOTOYI'OJIBHUKA.
[IpaBunpHbIE MHOTOYTrOJbHUKH. OKpPYy:KHOCTHh M Kpyr. Jlyra, xopaa. Cekrop, cermeHt. lleHTpanbHbIi
yroJi, BIIMCAHHBIM yroJj, BEIMYMHA BIMCAHHOIO yria. B3auMHoe pacnonoxeHue NpsMol U OKPYXKHOCTH,
JIBYX OKpyxHocTeil. KacarenbHass U cekyllas K OKPY>KHOCTH, MUX CBOWCTBAa. BruMcaHHble U ONHCAHHbBIE
MHOTOYrojdbHUKU. OKpYKHOCTb, BIMCaHHasi B TPEYrOJbHUK, WU OKPYXKHOCTb, OIHCAaHHAs OKOJIO
TpeyroyibHUKa. BricanHble ¥ ONKMCAaHHBIE OKPYKHOCTU MPABUIBHOIO MHOI'OYTOJbHUKA. ['eomeTpuueckue
npeoOpazoBanus. llonsatue o paBeHctBe ¢uryp. lloHATue o [ABMKEHUU: oOceBas M LEHTpajbHas
CUMMETpPHUH, MapaJuleibHbIi nepeHoc, moBopot. Ilonstre o nogodun ¢uryp u romoreruu. [loctpoenus c
NOMOUIbI0 HUPKYJASs W JuHEeHKku. OCHOBHBIE 3aJjaud Ha IIOCTPOCHHE: JEJeHHE OTpe3Ka I0IoJaMm;
IIOCTPOCHUE YIJIa, PaBHOIO [JAaHHOMY; IIOCTPOCHHME TPEYTrOJIbHMKA IO TPEM CTOPOHAM; IOCTPOEHUE
NEePIEeHIUKYIIsApa K MPSMOM; MOCTpPOEHHE OMCCEKTPUCHI yIiia; JeJIeHHe OTpe3ka Ha N paBHBIX 4YacTel.
Pemenue 3agad Ha BBIUKCIIEHME, JOKA3aTENbCTBO U NIOCTPOECHUE C UCIOIb30BAHUEM CBOMCTB M3YYEHHBIX
¢buryp.
N3MEPEHUE '’EOMETPUYECKUWX BEJIMYMH.
JlinHa otpeska. PaccTosHue oT Touku 10 mpsiMod. PaccTosiHMe Mexay napaielbHbIMU MPSMBIMU.
[Tepumerp MHOrOyrojpHuKa. J[nMHa OKPYKHOCTH, YUCIIO T; JJIMHA YT OKPYKHOCTH. I'pamycHas mepa
yIila, COOTBETCTBHE MEKJy BEJIMYMHOM LEHTPAJIBHOIO yrja WM JUIMHOW Iyru OKpyKHOCTH. [loHATHE
IUIOINAAM TUIOCKUX (uryp. PaBHOCOCTaBieHHbIE U paBHOBeNUKUEe QuUrypsl. Ilmomans mpsMoyrojabHHKA.
[Inomanu napamienorpamma, TpeyrojibHuka u Tpanenuu. [lnomaas MHoroyronsHuka. [lnomans kpyra u
wiomaab cekropa. CoOOTHOIIEHHE MEXTY IUIOMAASIMU MOAOOHBIX Guryp. Pemenue 3agad Ha BeIYMCICHHUE
U JI0Ka3aTeJIbCTBO C UCIOJIb30BaHUEM H3YyUYEHHBIX (GOPMYII.
KOOPINHATEIL
VYpasHenue npsmoil. Koopaunatsl cepenunbl orpeska. dopMynia pacCTOSHUS MEXIY IBYMS TOYKaMU
IUIOCKOCTH. Y paBHEHHE OKPYKHOCTH.
BEKTOPBI.
Jnuna (Monyns) BekTopa. PaBeHcTBO BekTopoB. KosumHeapHble BekTopbl. KoopaumHaTbl BeKTOpa.
YMHOKEHHE BEKTOpa Ha YHCIIO, CyMMa BEKTOpPOB, pa3joXKEHHE BEKTOpa MO JIBYM HEKOJUIMHEAPHBIM
BeKkTOpaM. CKaJIIpHOE ITPOU3BEIEHNE BEKTOPOB.
TEOPETUKO — MHOXECTBEHHBIE I[TOHATHUA.
MHO0X€eCTBO, 2IEMEHT MHOXECTBA. 3a/JaHUE MHOXKECTB MIEPEUNCIIEHUEM DJIEMEHTOB, XapaKTEPUCTUUECKUM

cBoricTBOM. [TonmHOXKecTBO. OOBETMHEHHE U TIEpECEUCHUE MHOYKECTB.
OJIEMEHTBI JIOI'MKUN.
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Onpenenenne. AKcuoMbl U Teopembl. JlokazaTenbcTBO. JlokazaTenbCTBO OT MPOTUBHOrO. Teopema,
oOparHas nanHou. [Ipumep u kouTprpumep. [loHATHE O PaBHOCHIBHOCTH, CIIEAOBAHHUH, YIOTpeOIeHHE

JOTHYECKHUX CBA3OK ecau ..., mo
uiu.

I'EOMETPHUA B UICTOPUYECKOM PA3BUTHMN.

.ory 8 MOM U MOJIBKO 6 moMm ciydae, JJOTHYECCKUEC CBA3KU U,

Ot 3emiemepusi k reomerpun. [ludarop u ero mkoma. Pamec. Apxumen. [loctpoeHne MpaBUIBHBIX
MHOTOYrojbHUKOB. Tpucekuus yria. KBaapatypa kpyra. YaBoenue kyOa. Mcrtopus umcna m. 3osoToe
ceuenne «Hauana» EBkmupna. JI. Ditnep. H. U. Jlo6aueBckuii. Mctopus msitoro mocrynara. M3o0pereHue
MeTO/Ia KOOPAMHAT, MTO3BOJIAIOIIETO MEPEBOIUTh FEOMETPHUECKUE 00BEKTHI Ha S3bIK anreopol. P. JlekapT u

I1. ®epma. [Ipumepsl pa3nuuHbIX CUCTEM KOOPAUHAT Ha IUNIOCKOCTH.

TemaTuueckoe INIAHUPOBAHHUE C YKA3AHUEM KOJIHUIECCTBA YaC0B, OTBOAUMbBIX HA

0CBOEHME KaXKI0U TeMbI

MATEMATHUKA
5 kaace

YMK no mamemamuxe ona 5 knacca H.Al. Bunenkun u op.

(170 4, 5 4y B Hee10)

Conep:xanue yueOHOro MaTepuaJia Kosan4ecTBo
4acoB
I'naga 1 HatypajbHble yncia. 75
HarypanbHble uncia 1 mkaibl. 15
CrnoxeHue ¥ BbIYNTaHUE HATYpPaIbHbIX YHCEIL. 21
YMHOXEHUE U JACIICHUE HATyPAIbHBIX YNCEI. 27
ITmomany 1 00BLEMEL. 12
I'naga 2. [IpodHbIe YncA. 95
OOBIKHOBEHHBIC IPOOH. 23
Hecstuunblie qpobu. CiiokeHrne U BBIYUTaHUE JIECATUYHBIX JPOOei. 13
YMHOXeHHE U JIefIeHUe JECATUYHBIX ApOOei. 26
HNHCTpyMEHTHI 1151 BBIYUCICHUA U U3MEPEHUI 17
MmuoxectBa. KomOuHaTopuka. 7
I[ToBTOpEHUE. 9
BCEro 170
6 xnacc
YMK no mamemamuxe ona 6 knacca H.A. Bunenxkun u op.
(170 u, 54 B HemeNI0)
Ne HasBanmue pa3aena Kou-Bo yacos
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I'naBa 1 O0bIKHOBEHHbBIE APOOH 83
1 | JIenuMocCTb YuCed. 20
2 CrnoxeHure 1 BBIYUTaHUE APOOEH ¢ pa3HBIMH 3HAMEHATEIISIMH. 22
3 YMHOXEHUE U JCJICHHE 0OBIKHOBEHHBIX JPOOEH. 32
4 | OTHOWIEHHUS U TTPOTIOPIUH. 19
I'maBa 2 PanmoHaJILHEIE YHCIA 77
5 | IlonoXuTeNbHBIE ¥ OTPULIATEIIBHBIE YHCIIA. 13

6 Cno)xeHue ¥ BBIYUTAHUE TTOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEL. 11
7 YMHOKEHUE U JICTICHUE TTOJIOKUTEIBHBIX H OTPUIATEIILHBIX YUCEIL. 12
8 Pemenue ypaBHEeHUI. 15
9 KoopauHatsl Ha TIOCKOCTH 13
10 | IloBTOpeHue Kypca MaTeMaTHKHU 5- 6 KJ1accoB 13
BCEro 170

AJI'EBPA

7 kaacc
YMK no aareope FO.H. MakapbiueB u ap.
(102 u , 3 u B HeeI0)

Ha3zBanue paznena

Kos-Bo yacos

I'maBa I. BelpaxxeHus1, TO)K1€CTBa, ypaBHEHUS 21
['naBa I.®yHkun 11
I'nasa III. CTenens ¢ HaTypaJbHBIM ITOKA3aTeIEM 12
I'maBa IV. MHorounenst 17
I'maBa V. ®opMyibl COKpaIEeHHOIO YMHOKEHUS 19
I'maBa V1. Cucrembl TMHEHHBIX YpaBHEHUN 14
[loBTopenue 8
BCEro 102

8 knacc
YMK no aareope FO.H. MakapbiueB u ap.
(136 4, 4 4 B HeaeJ110)

24



Ha3Banue pa3nena

Koa-Bo yacos

['naBa 1. PantnonansHbie 1podu 30
I'naBa II. KBanpaTHbie kopHU 25
I'nasa III. KBagpaTHbIe ypaBHEHUS 30
I'maBa IV. HepaBenctBa 24
I'maBa V. CteneHb ¢ 1IeI6IM ITOKa3aTeIeM. DIEMEHTBI CTATUCTUKU 13
[ToBTOpEHME 14
BCero 136

9 kaacce

YMK no aareope FO.H. Makapbiues u ap.

(99 u, 3 4 B Hefe10)

Ha3Banue pa3aena

KoJ-Bo yacoB

I'naBa I. KBagpaTtuunas GyHKIus 22
I'naBa Il. YpaBHeHus u HepaBeHCTBA € OJIHOM epeMEeHHON 14
I'naBa Il YpaBHeHus u HepaBeHCTBA € ABYMs [IEPEMEHHBIMU 17
I'naBa IV. Apudmerndeckas u reoMmeTprudeckas nmporpeccus 15
I'naBa V. DneMeHTbl KOMOMHATOPUKHU M TEOPHH BEPOSTHOCTEH 13
[ToBTOpenue 18
BCEro 99

I'EOMETPUA

7 KJace

YMK no reomerpun JI.C. ATaHnacsid u ap.

(68 4, 24 B Hege10)

Ha3zBanue pa3nena

KoJ-Bo uacoB

I'masa I. HauanpHble reOMEeTpUYECKUE CBENCHUS 10
I'maga II. TpeyronsHuku 17
I'maga III. [TapannensHbIE IpsIMBIE 13
I'maBa IV. CooTHOLIEHNS M€Ky CTOPOHAMH U YIJIAMU TPEYTOJIbHUKA 18
[ToBTOpenue. Pemenue 3anau 10
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BCEro

68

8 knace
YMK no reomerpun JI.C. ATaHnacsiH u 1ap.
(68 u, 2u B HeeI10)

Ha3Banue pazaena

KoJ-Bo yacoB

I'maBa V. YeTslpexyroibHUKU 14
I'masa VI. [Tnomans 14
I'nmaBa VII. ITonoGHBIE TPEYrOJIbHUKH 19
I'maBa VIII. OxpyxHOCTB 17
[ToBTrOpenue. Pemenue 3anau 4

BCero 68

9 kJaacc
YMK no reomerpun JI.C. ATaHnacsiH u ap.
(66 4, 2u B HeeI10)

HazBanue pasaena

Kos-Bo uacos

I'maBa 9. BexTopsl 8
I'maBa 10. Meton koopauHat 10
I'maBa 11. CooTHomieHHsT MeEXJIy CTOPOHAMM U yrjaMH TpeYrojbHUKA. 11
CkanspHoe Mpou3BeIeHNE BEKTOPOB

I'maa 12. JInnHa OKpy>KHOCTH U IUIOIIA](b Kpyra 12
I'nasa 13. JIBuxenus 8
I'naBa 14. HauanbHble CBeIEHUS U3 CTEPEOMETPHUU 8
006 akcroMax MjIaHUMETPUU 1
[ToBTopenue. Pemenue 3amay. 8
BCero 66
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