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Pabouasa npocpamma no mamemamuxe onaa 5-9 knaccos. YMK: A.I'. Mep3aak,
B.b. Ilononckuii, M.C. Axup.

PabGouas mporpamma yueOHOro Kypca MO MaTemartuke s 5-9 kiaccos
pa3paboTana B cooTBercTBUM ¢  DenepaibHbIM  TOCYJAapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAHJAPTOM OCHOBHOTO OOIIEro oOpa3oBaHHs Ha OCHOBE
aBTopckor mporpammbl A.I'. Mep3nska, B.b. Ilononckoro, M.C. fxkup, E. B.
bynko «Matemaruka. 5-9 kinaccel». M. : Benrana - I'pad
Y4eOHUKH, peali3yIolIKe MPOorpaMMmy:

1) A.T'. Mepansk, B.b. Tlonouckwmii, M.C. SIkup. Matematuka . 5 kimacc. M. :
Benrana - I'pad

2) A.T'. Mepaisik, B.B. [Tonouckuii, M.C. Sxup. Matemaruka . 6 kimace. M. :
Benrana - ['pad

3) A.I'. Mep3isik, B.B. ITononckuii, M.C. Sxup. Anreopa . 7 kiacc. M. :
Benrana - ['pad

4) A.T'. Mep3nsk, B.b. TTonouckuii, M.C. Skup. Anreopa . 8 kiace. M. :
Benrana - ['pad

5) A.T'. Mep3isik, B.b. TTonouckuit, M.C. Sxup. Anreopa . 9 xinace. M. :
Benrana - ['pad

6) A.I'. Mep3ansk, B.b. TTononckwuit, M.C. Sxup. I'eomerpus . 7 kinacc. M. :
Benrana - ['pad

7) A.T'. Mep3isik, B.B. I[Tonouckuii, M.C. SAxup. ['eomerpus . 8 kirace. M. :
Benrana - I'pad

8) A.I'. Mepaisik, B.B. ITonouckuii, M.C. SAxup. ['eomerpust . 9 kirace. M. :
Benrana - I'pad

HGJ’IHMI/I " 3aja4aMi U3YICHUA MATCMATHKH B OCHOBHOM IIIKOJIE SIBJISIFOTCSI:

* pa3BUTHE JIOTUYECKOTO0 W KPUTHUYECKOTO MBINIJICHUS, KYJIbTYpbl DPEUH,
CIIOCOOHOCTH K YMCTBEHHOMY DKCIIEPUMEHTY;

* ($opMHpOBaHWE Y VYAIIUXCA HHTCIUICKTYaIbHOW YECTHOCTH U
O0OBEKTHBHOCTH, CIOCOOHOCTH K TMPEOJOJCHUIO MBICIUTEIBHBIX CTEPEOTHUIIOB,
BBITEKAIOIINX U3 OOBIIECHHOTO OIIBITA;

* BOCIHTAHWE KAueCTB JIMYHOCTH, OOECIEUYMBAIOIINX COMHUAIBHYIO
MOOHMIIBHOCTB, CHIOCOOHOCTh MPUHUMATH CAMOCTOSITCIIBHBIC PEIICHHUS,

* (opmMupoBaHME KadyeCTB MBIIUICHUS, HECOOXOMWMBIX JUIS ajanTaldd B
COBPEMEHHOM MH(OPMAITMOHHOM OOIIIECTRBE;

* pa3BUTHE WHTEpPECa K MaTEeMaTHYECKOMY TBOPUYECTBY M MAaTeMAaTHUYECKUX
CIIOCOOHOCTEI;



* (dopmupoBaHHWE TPEACTABICHWA O  MaTeMaTWKe KaK  YacTu
OOIIEYENIOBEYECKOM  KYJIbTYpPhl, O 3HAYUMOCTH MaTeMaTHUKd B Pa3BUTHH
MBUJIM3AIIMA U COBPEMEHHOTO 00IIECTBA;

* pa3BUTHE MPEJCTABICHUN O MaTeMaTuKe Kak (opme OomucaHUsi U METOJe
NMO3HAHUSA  JCHCTBUTEIBHOCTH, CO3JaHME  YCIOBUM JUIsI  TPUOOpETEHUS
MIEPBOHAYAJILHOTO OIbITA MATEMATUYECKOTO MOJIETIMPOBAHUS;

* (opmupoBaHue O0OMMX CHOCOOOB HHTEIJICKTYaIbHOU JESTEIBHOCTH,
XapakTepHbIX JUIi MATEeMaTUKU W SIBJSIONIMXCS OCHOBOM IO3HABATEIIbHOM
KyJIbTYphl, 3HAYMUMOW JUIsl Pa3IUYHBIX Chep UeTOBEYECKON NeSTeIbHOCTH;

* OBJIQJICHHE MATEeMaTUYECKUMHU 3HAHUSIMU U YMEHUAMH, HEOOXOJMMBIMHU
JUTSI IPOJIOJKEHUST OOYUIEHUS B CTApIIEH IITKOJIE WIIM UHBIX 00Ie00pa30BaTeIbHBIX
VUPEKIACHUSIX, U3YUYCHUS CMEXKHBIX AUCHUHUIUIMH, NMPUMEHEHUS B MOBCEIHEBHOU
YKU3HU,

* co3nanue (pyHIaMEHTa I MaTeMaTHYeCKOro Pa3BUTHS, (OPMUPOBAHUS
MEXAHU3MOB MBIIUICHUS, XapaKTEPHBIX JJIsI MATEMAaTUUYECKOU 1€ TEIIbHOCTH.

Ha HN3y4YCHUC MATCMATUKHU B 5-9 xnaccax OTBOIUTCA CICAYIOMICC KOJIMYCCTBO
qacCoOB:

| BapuanT.

5 kmacc - 5 gyacoB B Heneno (5 yacoB X 34 Henenu = 170 9acoB B rox)

6 Kiacc - 6 yacoB B Hejeuto (5 yacoB X 34 Hepenu = 170 yacoB B rox)

7 knacc: anreopa - 3 yaca B Hegento (3 yaca x 34 venenu = 102 vaca B ron);
reoMeTpus — 2 yaca B Heaenro (2 Jaca X 34 Hemenu = 68 4acoB B roj)

8 kiacc: anrebpa - 3 yaca B Hepento (3 vaca x 34 Henenu = 102 gaca B ron);
reoMeTpus — 2 4aca B Heaeno (2 Jaca X 34 Hejenu = 68 4acoB B roj)
9 kiacc: anrebpa - 3 yaca B Henento (3 vaca x 33 Hepenu = 99 yacoB B ron);
reomeTpus — 2 vyaca B Heaenmo (2 yaca x 33 Heaenu = 66 yacoB B T0j1)

Hroro: 845 yvacos.

l. Ilinanupyembie pe3yJibTAThI OCBOCHUS KYPCa MATEMATHKHU.

N3yuyenue MareMaTMKh B OCHOBHOM IIKOJI€ JA€T BO3MOXKHOCTH
00y4YarommuMcst JOCTUYb CJICAYIOIINX Pe3yJIbTaTOB Pa3BUTHS:

B JIMYHOCTHOM HANPABJICHUM:

1) yMeHHE SICHO, TOYHO, I'PAMOTHO H3jaraTb CBOM MBICIM B YCTHOW H
NMUCbMEHHOM pPE€YH, IMOHMMAaTh CMBICI IIOCTABJICHHOM 3aJayd, BBICTPAUBATH
apryMEHTalUI0, IPUBOAUTH IIPUMEPHI U KOHTPIIPUMEPHI;



2) KpUTUYHOCTh ~ MBIIUICHUS,  YMEHHE  paclo3HaBaTh  JIOTUYECKU
HEKOPPEKTHBIE BHICKA3bIBAHUSA, OTJIMYATh TUIOTE3Y OT (PaKTa;

3) mpejicTaBiICHHE O MAaTEMAaTHYECKOHM HaykKe Kak cdepe YeIOBCUCCKOM
NEeATEeIbHOCTH, 00 »JTamax ee pa3BUTHs, O €€ 3HAUYUMOCTH JUIsl pa3BUTHUS
IMBWIN3AaLINH;

4) KpeaTUBHOCTh MBIILICHHS, HHUIIMATHBA, HAXOTYMBOCTh, AKTUBHOCTb TIPH
pELICHUH MaTEMAaTUYECKUX 3a/1a4;

5) yMeHHEe  KOHTpPOJUPOBATH  TpOIeCC W pe3ylbraT  y4eOHOM
MaTEMaTUYECKON JAEeSITENbHOCTH;

6) cIOCOOHOCTh K OMOIMOHATLHOMY  BOCHPHUSTHIO MaTeMaTHYECKUX
O00BEKTOB, 3a/1a4, pEIICHUH, pacCy>KICHHIA;

7) BOCIHTaHHE POCCUHCKON TPaKTAHCKOH HACHTUYHOCTH: TATPHOTH3MA,
yBaxkeHuss K OTedyecTBy, OCO3HAHMUS BKJIAJa OTEYECTBEHHBIX YUEHBIX B PAa3BUTHE
MHUPOBOU HAYKH;

8) OTBEeTCTBEHHOE OTHOIICHHWE K YYCHHIO, TOTOBHOCTh U CIOCOOHOCTB
oOyJaromuxcss K CaMOpa3BUTHIO U caMOOOpa30BaHUIO Ha OCHOBE MOTHBALMU K
OOyYEHHIO U TIO3HAHUIO;

9) ocCo3HaHHBIA BBHIOOP M TMOCTPOCHHE JaJbHEUINCH WHIUBUIYATBHOM
TpaeKTOpUM 0Opa3oBaHUS Ha 0a3e OPUEHTUPOBKM B Mupe npodeccuil u
npo(eCCUOHANBHBIX MPEANOYTEHUH C YYETOM YCTOMUYMBBIX IO3HABaTENIbHBIX
MHTEPECOB, a TAKXKE HA OCHOBE (DOPMUPOBAHUS YBAXKUTEIBHOTO OTHOIIEHUS K TPY-
1y, Pa3BUTHE OIbITA YYaCTHs B COLIMAIIBHO 3HAYUMOM TPY/E;

10) yMeHue KOHTPOJMPOBATH TMPOLECC H Pe3yibTaT Yy4eOHOW U
MaTEMaTUYECKOMN AESITEIbHOCTH;

11) KPUTUYHOCTDH MBIIIJICHUS, MHUIIMATHBA, HAXO{YHBOCTh, AaKTUBHOCTH TIPH
pEIIEHUH FreOMETPUUECKUX 3a/1a4;

B MeTanpeJIMeTHOM HANPABJICHUH:

1) mepBOHAYAIbHBIC MPEACTABICHUS 00 UAESIX M O METOIaX MaTEMAaTHKH KaK
00 yHHMBEpCaJIbHOM SI3bIKE HAYKU U TEXHUKH, O CPEJICTBE MOJICTUPOBAHUS SBJICHUM
U IIPOLIECCOB;

2) yMEHUE BUJICTh MAaTEMAaTUYECKYHO 3a/Jady B KOHTEKCTE MNpOOIeMHON
CUTyalluy B IPYTUX JUCLUILUIMHAX, B OKPYKAIOIIEH )KU3HH;

3) yMeHHE  HAaxXOMUTh B  PA3JIMYHBIX  HCTOYHHMKAX  HMHGOPMAIIHIO,
HEOOXOAMMYIO [IJIsl pELIEHUsT MAaTeMaTU4YeCKHX MNpoO0JieM, W TPEICTaBIATh €€ B
MOHATHOM (hopMe; MPUHUMATh PEIICHUE B YCIOBUSIX HEMOJIHOM M U30BITOYHOM,
TOYHON U BEPOSITHOCTHOM MH(pOpMAIINH;

4) yMeHuEe TOHMMATh M  HCIOJIB30BaTh MAaTEMATHYECKHE CPEICTBA
HarIsAHOCTH (Tpaduku, TuarpaMMbl, TaOIHIBI, CXEMbI U JIp.) JJISI WIUTFOCTpAIUH,
MHTEPHpPETALNN, apPTYMEHTAllUH;

5) yMeHHEe BBIBUTATh THIIOTE3bI MPU PEIICHUH YIEOHBIX 33/a4 U TIOHUMATh
HEO0OXOIMMOCTb UX MPOBEPKU;

6) yMeHHEe TPUMEHSTh  HMHIYKTUBHBIE W  JIGAYKTUBHBIC  CHOCOOBI
paccyXKJeHUM, BUJETh PA3IMYHbIE CTPATErMH PEIIEHUS 3a/1a4;



7) MOHMMaHUE CYIIHOCTH aNTOPUTMHYECKUX NPEANHCAHUN U yMEHHE
JIEWCTBOBATh B COOTBETCTBUH C MPEIJI0KEHHBIM aITOPUTMOM;

8) yMeHHEe CcaMOCTOSATENBHO CTaBUTh IIEJIM, BBIOMpATh W  CO3JaBaTh
QITOPUTMBI JJII PEIICHUS] y4eOHBIX MaTEMAaTHYECKUX TIPOOIIEM;

9) yMeHMe TJIaHUPOBATh U OCYIIECTBIISITh JEATEIbHOCTh, HAITPABICHHYIO Ha
pELIeHHE 3a7a4 UCCIEN0BATENBCKOIO XapaKTepa,;

10) yMeHHe caMOCTOSTEIILHO ONPEACATh [N CBOETO 00YUCHHMS, CTABUTh U
dbopMynupoBath A ceOsl HOBBIE 3a/1a4ll B yu€Oe, pa3BUBATh MOTUBBI U HHTEPECHI
CBOEH MO3HABATEIbHOM 1€ATEIbHOCTH;

11) yMeHHE COOTHOCUTH CBOHM JCHCTBHUS C IUIAHUPYEMBIMHU pE3YJIbTATaMH,
OCYLIECTBJISITh KOHTPOJb CBOEH JIESITEIBHOCTH B IPOIECCE JOCTHKECHHS
pe3ynbpTaTa, ONpeAesaTh CrocoObl ASMCTBUI B paMKax MPEAoKEHHBIX YCIOBUN U
TpeOOBaHUIl, KOPPEKTUPOBATH CBOM JCUCTBUS B COOTBETCTBHU C HM3MEHSIOLICHCS
CUTYallUEH;

12) ymeHHe ompenensaTh MOHSATHS, CO3/aBaTh OOOOIICHHsS, yCTaHABIUBATDH
aHaJIOTUH, KJIaCCU(PUIMPOBATh, CaMOCTOATEIbHO BBIOMpPATh OCHOBAaHUS U
KPUTEPUU AJIs1 KIIaCCU(PUKALIUY;

13)  ycraHaBnMBaTH ~ NPUYHHHO-CIICJCTBCHHBIC  CBS3HM,  POBOIHTH
J0Ka3aTeNbHOE PacCyKACHHE, YMO3aKIIoueHUe (MHAYKTUBHOE, IEAYKTUBHOE U IO
aHaJIOTWHU) U JIeaTh BBIBOJIbI,

14) yMeHuWe WLTIOCTPUPOBATH HM3YYCHHBIC TOHATUS M CBOHCTBa (UTYyD,
ONPOBEPIaTh HEBEPHBIE YTBEPKACHUS;

15) KOMIIETEHTHOCTh B OO0JIACTH HCIOJL30BaHUS HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

16) nepBoHauYaNBHBIC MPEICTABICHUS 00 UACIX M O METOJaX T€OMETPUH KaK
00 YHUBEpCAIbHOM SI3bIKE€ HAYKH M TEXHHUKH, O CPEJICTBE MOJEIUPOBAHUS SIBICHUIN
Y TIPOLIECCOB;

17) ymeHue BHACTh I'€OMETPHUYECKYIO 3aadyy B KOHTEKCTE IMPOOJIEMHOMN
CUTYallMM B IPYTUX JUCLMIUIMHAX, B OKPYXKAIOIIEH KU3HH;

18) yMeHHMe HaXOAWTh B Pa3IUYHBIX HCTOYHHUKAX HWH(POPMAIIHIO,
HEOOXOJUMYIO JUIsl PEIIEHUS MaTeMaTU4YeCKUuX MpoOseM, U TMPEeACTaBIsATh €€ B
MOHATHOW (popMe, MPUHUMATh PEIIEHUE B YCIOBUAX HEMOJHON WM U30BITOYHOM,
TOYHOMW WJIM BEPOSATHOCTHOM MH(POpPMAIINY;

19) ymeHHMe TOHMMAaTh W HCIOJB30BATh MAaTEMATHYECKHE CpEACTBA
HaIrJISIIHOCTH  (YepTexH, TaOJMUbl, CXeMbl W JAp.) s  HWUIIOCTpaluH,
MHTEPHPETALNN, APTYMEHTAlUN;

20) yMmeHHE BBIIBUTaTh THIIOTE3bl IMPH PEIICHUW 33Ja4d WU I[OHUMATh
HEO0OXOIMMOCTb UX MPOBEPKU;

BeimyckHuk HayuuTcas B 5-6 kKiaaccax (WIS HMCHOJB30BAaHHMA B
NMOBCEAHEBHON  KM3HM M o0ecmedyeHMs]  BO3MOKHOCTH  YCIICIIHOIO
MPO0JIKeHNsI 00pa30BaHuUsI HA 0230BOM YPOBHeE)

DJIeMEeHTbI TEOPHUH MHOKECTB U MATEMaTHYeCKOM JIOTHKH:



o OrepupoBaTh Ha 0a30BOM  YPOBHE  MOHSATHAMK:
MHOECTBO, AJIEMEHT MHOKECTBA, IOJIMHOKECTBO, IPUHAJICKHOCTD;
o 3a/1aBaTh MHOKECTBA NIEPEUUCIICHUEM UX DIIEMEHTOB;
o HaXOJUTh MEpeceUYeHrne, 00bETUHEHHE, TOAMHOKECTBO B
MIPOCTENUIINX CUTYAIUSX.
B noeceonesnoii scu3nu u npu uzyueHuu Opy2ux npeomemos:
® DPacnoO3HABATh JOTUYECKU HEKOPPEKTHBIE BBICKA3bIBAHUS
Yucaa.

e OmnepupoBaTh Ha 0A30BOM YPOBHE MOHSATHUAMM: HATYpaJIbHOE YHCIIO,
[eJI0€ YHCII0, OOBIKHOBEHHAs! Apo0b, MECATHYHAs OpoOb, CMEIIAHHOE YHCIIO,
paMOHAIIBHOE YHCIIO;

® JCIIOJB30BaTh CBOKMCTBA YMCEN U NPABUJIA ACUCTBUM IIPU BBIIIOJIHEHUN
BBIUMCJICHU;

® CHOJIb30BaTh TMPU3HAKKA Jeaumoctd Ha 2, 5, 3, 9, 10 mnpu
BBITIOJTHEHNHU BBIYMCIICHUM W PEIICHUH HECIOXKHBIX 3a]1a4;

® BBHINIOJHATh OKPYIJIEHWE PAlMOHAIBHBIX YHCEN B COOTBETCTBUHU C
MpaBUJIaMH;

® CpaBHMBATbH pallMOHAJILHbBIC YUCIIA.

B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

® OIICHUBAaTh PE3YyJIbTAThl BBIYUCICHUN NPU PELICHUH MPAKTHUYECKUX
3aj]ady;

® BBHINIOJHATH CPABHEHUE YUCEN B PEAIbHBIX CUTYaIIUSIX;

® COCTaBJIAITh YHWCIIOBBIE BBIPAKECHUS TPU PEIICHUH MPAKTUYECKUX
3a/1a4 ¥ 337124 U3 APYTuX y4eOHBIX IPEAMETOB

YpaBHeHUS U HEPABEHCTBA.

e OmnepupoBarh Ha 0a30BOM YPOBHE MOHATUSIMH: PABEHCTBO, YUCIOBOE
PaBEHCTBO, ypaBHEHHUE, MPOBEPATH CIPABEIJIMBOCTh YHUCIOBBIX PABEHCTB M
HEPaBEHCTB;

CrarucTuka ¥ TeOpusi BEepOATHOCTEM.

e [IpencraBiarh JaHHBIC B BUJIE TaOIUI, AMArpaMm, rpaukos;

e yyTtaTh MWHOOpPMALMIO, TMPEACTABICHHYIO B  BUJE  TaOJMIIBI,
JUarpaMmbl, Tpaduka.

TexcroBble 3a1a4H.

e Pemiarh HECIOXHBIE CIOKETHBIE 3aJauyd pa3HbIX THUIIOB Ha BCE
apupMeTUIYECKUE ICUCTBUS,

® CTpPOUTh CXEMATHYECKHN 4YepTEX WIM JPYryl0 KpaTKyl 3amuch
(Tabnuira, cxema, PUCYHOK) KaK MOJENIb TEKCTa 3ajJauyd, B KOTOPOH JaHbI
3HAYEHUS TPOMKH B3aUMOCBS3aHHBIX BEIMYWH, C LIEJIbI0 TOUCKA PEIICHUs
3a/1a4y;

1 3pecb 1 ganee — pacno3HaBaTb KOHKPETHbIE NPUMEPbI 06LLMX NOHATUIA MO XapaKTEPHbIM MPU3HAKaM, BbINOAHATbL
[AeNCcTBMA B COOTBETCTBUM C ONpeseneHnem 1 NPoCTenWmnmMmN CBOMCTBAaMM NOHATUIN, KOHKPETU3MPOBaATb
npumepamu obLiye NOHATUS.



® OCYWIECTBIATh CINOCOO TIOMCKA pEIIeHUs 3aJayd, B KOTOPOM
paccyKJIeHUe CTPOMUTCS OT YCJIOBHUS K TpeOOBaHUIO, MPHU TOHCKE pelIeHUs
3aJlay, WM OT TPeOOBaHUS K YCIOBUIO;

® COCTaBJIATH IUIAH MpOLIEcca PELUICHHS 3a/1a4u;

® BBIJIEIATH ATANbl PELICHUS 3a1a4H;

® UHTEPIPETUPOBATh  BBIYMCIUTENIbHBIE  pPE3yJbTaTbl B  3ajJade,
HCCIIEI0BATh MMOJYYEHHOE PEIICHHE 3a1a4H;

® 3HATh pa3IMuMEe CKOPOCTEH 00bEeKTa B CTOSAUYEH BOJIE, IPOTUB TEUCHUS
U 110 TEYEHUIO PEKH;

e pelIaTh 33J1a4d Ha HAX0XK/ICHHE YaCTH YHCIIA U YKUCIIA [0 €ro YacTu;

e pemarh 3aJayd  pa3HbIX TUNOB (Ha paboTy, Ha TOKYNKH, Ha
JIBIKEHUE), CBS3BIBAIONIMX TPHU BEJIMYMHBI, BBIICIATH AITH BEJIMYMHBI H
OTHOILICHUS MEXIY HUMU;

® HAXOJUTh MPOLEHT OT YMCJIIA, YUCJIO IO MPOLEHTY OT HETO, HAXOAUTH
MPOLIEHTHOE CHUYKEHUE WIIU MTPOLIEHTHOE NMOBBIIICHUE BEJIMYUHBI,

® pelIaTh HECIOKHBIE JIOTHYECKHE 337]a4l METOJOM PACCYKICHUM.

B noeceonesnoii scusnu u npu uzyuyeHuu Opy2ux npeomemaos:

® BBIBUIATh THMIOTE3bl O BO3MOXXHBIX IIPEJEIbHBIX 3HAYCHUSX

YKCIIOBOTO OTBETA 3a/1a4H (J€1aTh MPUKUAKY)
I'eomerpuueckue purypsol.

e OmnepupoBath Ha 0a30BOM YpOBHE MOHATUAMU: (PUrypa Ha MIIOCKOCTU
U TeJIO B NPOCTPAHCTBE, TOYKA, OTPE30K, MpsAMas, Jyd, JIOMaHas, yrodi,
MHOTOYTOJBHUK, TPEYrOJbHUK M YETBIPEXYTOJBHUK, MPSAMOYIOJbHUK U
KBaJpaT, OKPYKHOCTb U KPYT, PSIMOYTOJbHBIN Mapaienenunes, Kyo, map.

B noeceonesnoii ycusnu u npu uzyueHuu Opy2ux npeomemaos:

® pelaTh NPaKTUYECKUE 3aJ]a4i C IPUMEHEHUEM MPOCTEUIINX CBOWCTB
buryp.

N3mepeHust M BHIYUCICHHS.

® BBINOJHATH H3MEPEHHME JUIMH, PACCTOSHMM, BEJIWYMH YIJOB, C
MOMOILbIO HHCTPYMEHTOB JJIs1 U3MEPEHHUM JIJIUH U YTJIOB;

® BBIUHCIATH IJIOMIAU IPSIMOYTOJIbHUKOB.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

® BBIUHCIATH PACCTOSIHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYyalUsX,

IUIOIIAAN MPSIMOYTOIBHUKOB
MocTpoenus.

e 1300paxkarh n3ydaemble MIIOCKHE (HUTYpPBI U OOBEMHBIE TENA OT PYKH
Y C IOMOUIBIO TUHEHKU U LUPKYIISL.

B noeceonesnoii scusnu u npu uzyuyeHuu Opy2ux npeomemaos:

® BBINOJHATh MPOCTEHIINE MOCTPOCHUS HA MECTHOCTU, HEOOXOIMMBIE B
pEATBHOM )KU3HU

HUcTropust MaTeMaTUKH.

® OIKCHIBATh OTJENIbHBIE BBIJAIOIIHMECS PE3YyJbTaThl, NOJYyYECHHbIE B

X0JIe Pa3BUTHsI MATEMAaTHKU KaK HAyKHU;



® 3HATh NPUMEPHl MATEMATUUYECKUX OTKPHITUN U UX aBTOPOB, B CBSI3U C
OTE€YECTBEHHOU U BCEMUPHOW UCTOPUEH
BhINyCKHMK MOJYYHT BO3MOKHOCTHh HAY4YHUThCH B 5-6 Kiaccax (aus
o0ecneyeHUs] BO3MOKHOCTH YCHEHIHOIO TMPOAOJ/IKEHHS 00pa3oBaHHMsl Ha
0a30BOM M YIJ1yOJIEHHOM YPOBHSIX)
Inemenmovt meopuu MHOMCECHE U MAMEMAMUUECKOU J102UKU

L4 Onepupoeambz NOHAMUAMU. MHOIHCECMEBO,
xapakmepucnmuku MHoalcecmea, 9JeMEeHm MHodcecmea, nycmoe,
KOHeYHOoe u beckoHeuHoe MHOIHCECMBO, I’lOOMHOJfCéCWlGO,
IflpuHaaﬂ&?fCHOCWZb,

L onpedeﬂﬂmb I’lpuHanle.?fCHOCWlb djlemMernma MHOIHCeCMEY,

00beOUHeHUIo U nepecedeHuro MHoarecme,

L4 3a0a6amvb  MHOMCECMBO  C NOMOUbIO  nepevducileHus
ANEMEHRM OB, CI06ECHO20 ONUCAHRUAL.

B noeceonesnoii ycusnu u npu uzyueHuu opy2ux npeomemaos:

L4 pacnoznasamo JocudecKu HEKOppeEKniHovle
BbICKA3bIBAHUA,

L cmpoumso yenoykKu yM03aKfli01{€Huuv Ha OCHoO6€e
UCNOJIb306AHUA NPABUTI TOCUKU,

Yucnaa.

o Onepuposamev NOHAMUAMU. HAMYPAIbHOE HUCIO, MHONCECTNBO
HAMYPAIbHLIX YUCeN, Yeloe YUCTLO, MHOMICECMBO YelblX yucel, 0O0bIKHOBEHHAs
0pobb, Oecamuunas OpodOb, CMEWAHHOe HYUCIO, PAYUOHAIbHOE HYUCTO,
MHONCECMBO — PAYUOHANBHBIX — YUCEN, 2eOMempuyecKkas UuHmepnpemayus
HAMYPAIbHLIX, YETblX, PAUUOHATIbHBIX,

® NOHUMAMb U OOBACHAMb CMBIC NOZUYUOHHOU 3ANUCU HAMYPATbHO20
yucna,

®  GLINONHAMb BLIYUCTCHUS, 8 MOM YUCTe C UCNOIb308AHUEM NPUEMOS
PAYUOHATBHBIX — BbLIYUCACHUL,  0OOCHOB8VIBAMb  AN2OPUMMbBL  BbINOJHEHUS
oeticmeutl;

® ucnoavzosams npuznaku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
CYMMbL U NPOU3BEOEHUs. NPU BbINOJIHEHUU BbIYUCICHUL U pelleHuUu 3a0ad,
000CHOBbIBAMb NPUSHAKU OCIUMOCTIU,

® GBLINOJHAMb  OKpYV2IeHUe  PAYUOHANbHLIX — Yucel ¢  3A0AHHOU
MOYHOCIBIO;

® Ynops0ouuU8amv 4UCIA, 3ANUCAHHbIE 6 6Ude OObIKHOBEHHOU U
oecsimuyHol opoou,
e naxooums HO/] u HOK u ucnonvzosams ux npu peuteHuu 3a0at.

® onepupogamv  NOHAMUEM  MOOYIb  YUCIA,  2e0MempuiecKas
uHmepnpemayusi MoOyis 4ucid.

B noeceonesnoii scusnu u npu uzyueHuu opyzux npeomemaos:

2 3pecb 1 ganee — 3HaTb onpegeneHne NOHATUA, YMeTb MOACHATb €ro CMbIC/, YMETb UCMO/Ib30BaTb NOHATME U €ro
CBOWCTBA npuv nposegeHnn paccy>+<,u,eHw‘/'|, AOKa3aTenbCTs, peweHn 3aaau.



® NpuMeHAmb NpPABUNA NPUOTUINCEHHBIX BbIYUCIEHUL NpU peueHuu
NPAKMUYECKUX 3a0ad U peuleHuu 3a0ay Opyeux yueOHvix npeomemos;
® GLINOJIHAMb CPABHEHUe pe3yIbMamos GbIYUCICHU NPpU  peuleHuU
APAKMUYECKUX 3a0a4, 8 mom Yucjie nPUOIUNCEHHbIX GbIUUCTICHUN,
® cocmasnamv U OYEHUBAMb YUCIO8ble BbIPANCEHUS NPU peuleHuU
NPAKMUYECKUx 3a0ad u 3a0ay u3z opy2ux y4eonvix npeomenos,
YpaBHeHUs U HEPABEHCTBA.
o Onepuposamv NOHAMUAMU. PABEHCMEO, YUCI0B0€ DPABEHCMEBO,
YpasHeHue, KOpeHb YPAGHEeHUS, peuletie YPAGHEeHUsl, YUCTI080e HePABEHCBO,
CTaTHCTHKA U TeopHsi BEPOSITHOCTEIA.
o Onepuposams noHamusMuU: cmorbuamsie U Kpy208ble OUASPAMMY,
maoauybl OAHHBIX, CpeodHee apupmemuieckoe,
® u3grekams, UHOpMAyuUlo, NPeoCcCmasienHylo 6 mabauyax, Ha
ouazpammax;
® cocmasnams madauYsbl, CMPOUmMsb OUASPAMMbL HA OCHOBE OAHHbIX.
B noeceonegnoit scuznu u npu uzyueHuu Opyzux npeomemaos:
® u3GIEKAMb, UHMEPNPEMUPOBAMb U NPeodPa308bi6amsb UHDOPMAYUIO,
npeoCmasieHuyo 8 mabauyax u Ha OUazpamMmax, Ompaxcarouwiyro ceolcmea u
XapaxkmepucmuKu peaibHbiX npoyecco8 U sAJ1eHull
TexcToBbIC 321a4H.
o Pewamsv npocmeie u CLONCHbIE 3A0ayU PA3HLIX MUNOB, A MAKICE
3a0a4u NOBLIULEHHOU MPYOHOCMIL,
® LUCNONB308AMb PA3HLIE KPAMKUE 3ANUCU KAK MOOeIU MeKCMog
CJLOJHCHBIX 3a0ay 0151 HOCMPOEHUS NOUCKOBOU CXeMbl U peuleHust 3a0auy,
® 3Hamb U NPUMEHAmb 00a cnocoba noucka peutenus 3aoay (om
mpeboB8anuUs K YCI08UI0 U OM YCI08UsL K MPeb08aHuUI0),
® MOOenuposams  pAaccyicoenus npu NOUucke pewleHus: 3a0ay c
HOMOWbIO epagh-cxemol;
® gvIdenAmb IMAansl peulenus 3a0a4u U Co0epIHCAHUE KAHCO020 SMand,
® UHmMepNnpemuposamsv  BbIYUCIUMENbHbIE pe3yIbmamsl 6 3adaue,
uccnedosams NOJyYeHHOe peuleHue 3a0ayu,
® aHanu3Upo8ams 8CEBO3MOIICHbBLE cumyayuu 83AUMHO20
PAcnonodicenuss 08yxX O00bEeKMO8 U UBMEHEHUe UX Xapakmepucmux npu
COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMsl, pacCmosHUe) NPU peuleHuy 3a0ay
Ha OsudiceHue 08yX 00beKmo8 KAk 8 O0OHOM, MAK U 8 NPOMUBONOJONCHBIX
HanpaeieHusx,
® UCCe008aMb BCEBO3MOJICHbIE CUMYAYUU NPU peuleHuUu 3a0ay Ha
ogudicenUe no pexe, paccCmampusams pazHsvle CUCMeMbl OMCYeéma,
® pewams pa3sHOOOPA3HbBLE 3A0AYU KHA YACTNUY,
® pewamsv U 000CHOBbIBAMb C80€ peuieHue 3a0ay (8vloensimy
MAmemMamuyecKyr0 OCHO8Y) HA HAXONCOeHUe Hacmu Yucia U Yucia no e2o
yacmu Ha OCHOBe KOHKPEMHO20 CMbICAA OpoduU;



® 0co3Hasamv U O0OBACHAMb UOESHMUYHOCMb 3A0ay DpA3HbLIX MUNOE,
CBA3bIBAIOWUX MPU  BEIUYUHbL (HA pabomy, HA NOKYNKU, HA OBUdICeHUe).
8bI0€/IAAMb MU GEIUYUHBL U OMHOUIEHUSL MeNCOY HUMU, NPUMEHAMb UX Npu
peutenuu 3a0a4, KOHCMpYuposams cOOCMeeHHble 3a0ay YKA3aAHHbIX MUNOS.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

® gblOCNAMb NPU PeueHUU 3a0ay XapaKmepucmuKy paccmampueaemou
6 3adaue cumyayuu, OMIUYHbIE OM pealbHblX (me, Om KOMOPbIX
abcmpazuposanucy), KOHCMpPYUpo8ams HOBble CUMYAyuu ¢ Y4emom OImux
Xapakmepucmuk, 6 uYacmHOCMU, NPU peuweHuu 3a0ad HaA KOHYeHmpayuu,
VUUMBI8AMb NIOMHOCHb 8eULeCEd;

® pewiamv U KOHCMPYUPOBAMb 3a0A4U HA OCHOBE PACCMOMPEHUs.
PEeAIbHbIX CUmyayuil, 8 KOmopvlx He mpeOyemcsi MOuHbll BblYUCIUMETbHBLU
pe3yivmam,

® pewamv 3a0auu Ha OBUdCEHUe NO peKe, PACCMAmMpusds pazHvle
cucmemuvl omcuema

I'eomeTpuueckue Gpurypol.

o Onepuposamv noHamusMu @Queypa Ha NIOCKOCMU U Melo 8
npoCmMpancmee, moukd, Ompe30K, NPAMAasl, 1y4, TOMAHAS, Y207, MHO20Y20IbHUK,
MpeyeoNbHUK U YembIPEXY20NbHUK, NPAMOY2OIbHUK U K8AOPAN, OKPYICHOCHb U
Kpye, NPAMOY20bHbIl napaieienuneo, Kyo, wap, nupamuod, YUiuHop, KOHyc;

® u36IEKAMb, UHMEPNPEMUPOBAMb U NPeoOPA306bl8aMb UHPOPMAYUIO
0 2eoMempudecKux Queypax, npeocmasieHHyI0 Had YePMeNCcax.

B noeceonesnoit scuznu u npu uzyuenuu opy2ux npeomemos:

® pewamsv npakmuieckue 3a0ayu ¢ NPUMEHeHUeM NPOCMeuux

ceoticme guzyp
N3mepeHusi u BIYUCTEHHS.

o 8bINOIHAMb UBMEPEHUEe ONUH, PACCMOAHUL, GeIUYUH Y208, C
HOMOWBIO UHCMPYMEHMO8 0I5l USMEPEHUL ONUH U Yel08,
o BLIYUCTIAMb NAOWAOU NPAMOY20IbHUKOS8, K8AOpamos, 00bEéMbl

NPAMOY20IbHLIX NApanienenunedos, Kyooa
B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

o BLIYUCTAMb  PACCMOAHUSL HA MECMHOCMU 8 CMAHOAPMHbBIX
cumyayusx, naowaou yuacmkos npsmMoy2oabHol Gopmsl, 06vbEMbI KOMHAM.
MocTpoenus.

e [300pasicams usyuaemvle nIOCKue @Queypvl u 00bEMHblE mena om
DPYKU U C NOMOWBIO TUHEUKU, YUPKYT, KOMNbIOMEPHBIX UHCMPYMEHMOS.
B noeceonesnoii scusnu u npu uzyuyeHuu Opy2ux npeomemaos:
®  GbLINONHAMb NPOCMeluue NOCMPOEHUsL HA MECMHOCMU, HeobX00uMble
8 PEeanbHOU JHCUHU,
® OyYeHUBamMb pa3Mepbl PeanlbHbIX 00BLEKMO8 OKPYHCAIOULe20 MUPA
HUcropuss MmaTeMaTUKHU.
o Xapaxkmepuzosamv 6K1AO 8bIOAIOWUXCS MAMEMAMUKO8 8 DA3GUmMUe
MaAmemMamuxy U UHbIX HAYYHbIX 0O1acmell
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BeimyckHnk HayuuTeas B 7-9 Kiaaccax (WIS HMCHOJIB30BAHHMA B
MOBCEAHCBHON  KM3HM M o0ecrmedyeHMs  BO3MOKHOCTH  YCIICLIHOIO
NPOI0JIKeHNs1 00pa3oBaHUuA HA 02a30BOM YPOBHe).

DJIeMEeHThI TEOPHUH MHOKECTB U MATEMaTHYECKOM JIOTHKH:

o OmepupoBaTh Ha 0a30BOM  YPOBHE®  HOHSTHSAMK:
MHOK€ECTBO, 3JIEMEHT MHOKECTBA, MOJAMHOKECTBO, TPUHAJIC)KHOCTH;

o 3a/1aBaTh MHOKECTBA NEPEUUCIICHUEM UX AJIIEMEHTOB;

o HaxXOJUTh NepeceueHre, 00beAUHEHUE, TOJJMHOKECTBO B

IPOCTENIINX CUTYaIHX.
B noeceonegnoit ycuznu u npu uzyueHuu opyzux npeomemaos:

® JCIOJIb30BaTh Ipaduueckoe Mpe/ICTaBlIeHHe MHOXKECTB JIJIs ONUCAHMUS
peanbHBIX MPOIECCOB M SBJICHUM, MPU PEIICHUU 3a7ad JPYTrUX Y4eOHBIX
pPEIMETOB

Yucaa.

e OnepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSIMU: HATypajdbHOE UYUCIIO,
1[EJI0€ YUCII0, OOBIKHOBEHHAsI IpOO0b, JeCATUYHAs JApo0b, CMEIIaHHOE YHCIIO,
palMoHANIBHOE YUCIIO, apUPMETHUECKUIN KBaIPATHBIN KOPEHb;

® JCIIOJb30BaTh CBOKMCTBA YMCEN U IIPaBUJjIa AEHCTBHUI NPU BBIIOJHEHUU
BBIYMCIICHMI;

® HCNOJIb30BaTh MpPHU3HAKKA Jenumoctd Ha 2, 5, 3, 9, 10 mnpum
BBITIOJTHEHUHU BBIYMCIICHUM U PEIICHUH HECJIOKHBIX 3a]1ay;

® BBHINOJHATH OKPYIJICHWE PAllMOHAJIBHBIX YHUCET B COOTBETCTBUM C
MpaBUJIAMH;

® OIICHMBATh 3HAYEHUE KBAJPATHOTO KOPHS U3 MOJOKHUTEIBHOTO LETOTO
YHUCIa,

® pacno3HaBaTh pallMOHAJbHbBIC U UPPAIIUOHATBHBIC YHCIIA;

® CpaBHMBATh YHUCJIA.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

® OIICHUBAaTh PE3YyJbTAThl BBIYMCICHUN NPU PELICHUH MPAKTHUYECKUX
3a/ay;

® BBHITIOJIHATH CPABHEHHUE YUCEN B PEAIbHBIX CUTYaIIUSIX;

® COCTaBJIATh YHWCJOBBIE BBIPAKECHUS TIPU PEHICHUM MPAKTUYECKUX
3a/1a4 v 33714 U3 IPYyrux yu4eOHBIX MPEIMETOB

ToxknecTBeHHbIE IPeo0pa3oBaHuS.

¢ BrInmoaHATh HECIOKHBIE TPEOOPA30BAHUS I BEIYUCIICHUS 3HAYCHUN
YUCJIOBBIX BBIPAYKEHUM, COAEpIKAIIMX CTEIEHU C HATypajJbHbIM IOKa3aTeeM,
CTEICHH C IIeJIBIM OTPUIATEIbLHBIM MTOKa3aTeleM;

® BBINOJIHATL HECJOXKHBIE MPeoOpa3oBaHUS  IIEBIX  BBIPAKCHUN:
pacKpbIBaTh CKOOKH, TPUBOAUTD MOJOOHBIE ClIaraeMbIe;

3 3pecb v ganee — pacnosHaBaTb KOHKPETHbIE NPUMEpPbI 0BLLLMX NOHATUIA NO XapaKTEPHbIM NPU3HaKaM, BbINOIHATb
[AeNCcTBMA B COOTBETCTBUM C ONpeaeseHnem U NPOCTenWmnmMmM CBOMCTBaMM NOHATUI, KOHKPETU3MPOBaATb
npumepamu obLiye NOHATUS.
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® HCIMOJBh30BaTh (POPMYJBI COKPAIIEHHOTO YMHOXEHHs (KBajpar
CYMMBbI, KBaJpaT Pa3HOCTH, Pa3HOCTb KBAJPATOB) JIsl YIIPOIIEHUS BRIUMCICHUN
3HAYECHUMN BBIPAXKEHUM;
® BBINOJHATH  HECIOXKHbIE  MpPeoOpa3oBaHusl  JPOOHO-JIMHEWHBIX
BBIPAKEHUU.
B noeceonesnoii scusnu u npu uzyuyeHuu opyux npeomemaos:
® [IOHUMAaTh CMBICI YHUCIIA, 3aMTMCAHHOTO B CTAaHAAPTHOM BHUJIE;
e ornepupoBaTh Ha 0a30BOM YpPOBHE MOHSTUEM «CTaHJApPTHAsl 3aIlKCh
YUCIIa»
YpaBHeHUs U HEPABEHCTBA
e OmnepupoBarh Ha 6a30BOM ypOBHE MOHATUSMU: PABEHCTBO, YHCIOBOE
pPaBEHCTBO, ypaBHEHUE, KOPEHb YpaBHEHHs, PEIICHHE ypaBHEHUS, YHCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PEIICHUE HEPABEHCTBA;
® TIPOBEPATH CIPABETMBOCTH YNCIOBBIX PABCHCTB U HEPABEHCTB;
e peliaTh JIMHEHHBIE HEPAaBEHCTBA U  HECJIOXKHBIE HEPABEHCTBA,
CBOJISIIIIMECS K JIMHEHHBIM;
® pelaTh CUCTEMbI HECIIOKHBIX JINTHCWHBIX YPaBHCHUN, HEPABEHCTB;
® TMpOBEPATH, SABIACTCS JHM JJaHHOE YHCIO PEHICHHEM YpPaBHEHUS
(HepaBeHCTBA);
® pelaTh KBaJApaTHBIC YPAaBHEHUSI OJJHUM U3 CIIOCOOOB;
® 1300paXkaTh PEIICHUs] HEPABEHCTB M UX CUCTEM Ha YHCIIOBOM MPSAMOM.
B noeceonesnoii ycusnu u npu uzyueHuu Opy2ux npeomemaos:
® COCTaBJIATh W peliaTh JIMHCWHBIC ypaBHCHHUS TPH PEIICHUH 3ajad,
BO3ZHMKAIOIIUX B IPYTUX YU4EOHBIX MPEeIMETax
DYyHKIUM.
® HaXOJUTh 3HaUeHUE QYHKIIUU T10 33]JaHHOMY 3HAYCHHIO apTyMEHTA;
® HAXOJUTh 3HAYEHUE apTyMEHTa 10 33JJaHHOMY 3HA4YCHHIO (QYHKIIUU B
HECJIOKHBIX CUTYaITUsX;
® OmpenessaTh MOJIOKEHHE TOUYKH MO €€ KOOpAMHATaM, KOOPAMHATHI
TOUKH IO €€ MOJIOKEHUIO Ha TIOCKOCTH;
e 110 rpaduKy HAXOIUTh 00JIACTH OMPEIETICHUSI, MHOKECTBO 3HAUYCHH,
HyJU (QYHKIMH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, MTPOMEXKYTKH BO3PACTaHUS U
yObIBaHMs1, HAMOOJIbIIIEE ¥ HAUMEHbIIIEe 3HaUCHUE (DYHKIIHH;
® CTPOUTH Irpapuk JMHEHHON DPYHKIINHY;
® TIPOBEPATH, SBISACTCS JIM JaHHBIM Tpadhuk TpaduKOM 3aTaHHOU
byHKIMK (TUHEHHOM, KBaAPaTUYHOM, 00paTHON POMOPIIMOHATILHOCTH);
® TPUMEPHO OMPEACNSITh KOOPAMHATHI TOUYKH TEpecedeHus: rpaduKoB
byHKIINN;
e omnepupoBaTh Ha 0A30BOM YPOBHE MOHSATHSMH: MOCIEIOBATEIBHOCTD,
apudmMeTnyeckas mporpeccusi, reOMeTpruIecKasi MPOTPECCHUs;
e pemiath 3a7aud Ha TMPOTPECCHH, B KOTOPBIX OTBET MOXKET OBIThH
MOJTyY€H HEMOCPEICTBEHHBIM MOACUETOM 0€3 MpUMEHEHUs (POPMYIL.
B noeceonesnoii sncusnu u npu uzyuenuu opy2ux npeomemaos:
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® JICIOJIb30BaTh TPaQUKH PEATbHBIX MPOIECCOB M 3aBUCUMOCTEH IS
ONpeNeNieHus] HMX CBOWCTB (HaWOoOJIbIIME W HAUMEHBLIME 3HAYEHUS,
NPOMEXKYTKA BO3pacTaHusi M yObIBaHHSA, OOJACTH TMOJIOKHUTEIbHBIX U
OTpHULIATEIbHBIX 3HAYECHUH U T.I1.);
® JCIIOJIb30BaTh CBOMCTBAa JUHEHHOW GyHKIMM W ee Tpaduk mpu
pelIeHnuy 3a1a4 U3 APYrux yueOHbIX IPEeAMETOB
CrarucTuka v Teopusi BEepOATHOCTEN.
e lMeTh TpeACTaBICHHE O CTAaTUCTUYECKUX  XapaKTEPUCTUKAX,
BEPOSITHOCTU CIy4aHOTO COOBITHSI, KOMOMHATOPHBIX 3a/1ayax;
® pelaTh NPOCTEHIIMe KOMOMHATOPHBIE 33Ja4d METOJIOM MPSMOT0 H
OpraHU30BaHHOTO Mepedopa;
® TIPENCTaBIATH JaHHBIC B BUAC TaOIUI, TUarpamm, rpaduKoB;
e unutath WHPOPMANWIO, TMPEACTABICHHYIO B BHAC  TaOJHIIbI,
JuarpaMmmabl, rpaduka;
® ONpPENENISITh OCHOBHBIE CTATUCTUYECKHE XAPAKTEPUCTUKHU UYHCIIOBBIX
HaOOPOB;
® OIICHUBATh BEPOSITHOCTH COOBITHS B MPOCTEHIIINX CIIyYasX;
® UMETh NPEACTABICHHUE O POJIM 3aKOHA OOJBIIUX YHMCET B MaCCOBBIX
SABJICHUSX.
B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:
® OIICHUBATh KOJIMYECTBO BO3MOYKHBIX BAPUAHTOB METOJIOM TIepedopa;
® UMETh MPEACTABICHUE O POJU TMPAKTUUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHI;
® CpaBHMBATh OCHOBHBIE CTaTUCTUYECKHUE XapaKTePUCTUKU,
MOJIYYEHHBIE B MPOLECCE PEIICHHS MPUKIAIHON 3a]]aud, U3yUYCHUS! PEaJIbHOIO
SABJICHUS;
® OIICHUBATh BEPOSITHOCTh PEATHHBIX COOBITHI U SIBIICHUIN B HECJIOKHBIX
CUTYaIUsAX
TexcToBbIC 3a1a4H.
e Pemiath HECIOXHBIE CIOKETHBIE 3a7a4d pa3HbIX TUIIOB Ha BCE
apupMeTUIYECKUE ICUCTBUS,
® CTpPOUTh CXEMATHYECKHN 4YepTEX WIM IPYTryl0 KpPaTKyl 3aluch
(Tabmuma, cxeMa, pPUCYHOK) Kak MOJENb TEKCTa 3aJladyd, B KOTOPOW JaHbI
3HAYEHUS TPOMKH B3aMMOCBA3aHHBIX BEIMYWH, C LIEJIbI0 TOUCKA PEIICHUs
3a/1a4y;
® OCYIIECTBIATH CMOCOO TIOMCKA pElIeHus 3aJadyd, B KOTOPOM
paccyXJeHue CTPOUTCS OT YCIOBUS K TPEOOBAHUIO, MPHU TMOUCKE PEIICHUS
3a/1a4, WU OT TPeOOBaHUS K YCIIOBHIO;
® COCTaBJIATH IUIAH Mpollecca PEIICHHS 3a/1auu;
® BBIJIEIIATH dTallbl PEIICHUS 3a1a4H;
® UHTEpPIPETUPOBATH  BBIUMCIHUTENIbHBIE  pE3yJbTaThl B  3ajaue,
HCCIIEIOBATh MOJYUYEHHOE PEIICHHE 3a/1a4H;
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® 3HATH Pa3IMUME CKOPOCTEH 00BEKTa B CTOSUECH BOJIE, TPOTUB TCUCHUS
U 10 TEYECHUIO PEKU;

e pemaTh 33/1a4M Ha HAXO0XKIAEHUE YAaCTH YUCIAa U YKCIIA 110 €ro YacTH;

e pewmath 3aJa4d  pa3HbIX TUNOB (Ha paboTy, Ha MOKYIKH, Ha
JIBH)KCHHUE), CBA3BIBAIOIIMX TPU BEJIMYMUHBI, BBIJACISATh 3TH BEIUYUHBI U
OTHOILICHUS MEXYy HUMU;

® HaxOJWTh MPOLEHT OT YKCJIA, YUCJIO MO MPOLUEHTY OT HEr0, HAXOAUTh
MPOLIEHTHOE CHUYKEHUE WJIM MPOLEHTHOE MOBBIIEHUE BEJINYNHBIL;

® pemaTh HECI0KHBIEC JIOTUYECKUE 3aa4l METOAOM PACCYKICHUM.

B noeceonesnoii scu3nu u npu uzyueHuu Opy2ux npeomemos:
® BBIJIBUTaTh THUIOTE3bl O BO3MOXHBIX TMPEACIbHBIX 3HAYEHUAX
YHUCJIOBOI'O OTBETA 33J1a4M (J1eJaTh IPUKUIKY )
I'eomerpuueckue purypsl.
e OnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSAMU F€OMETPUUECKUX
buryp;
® u3BJICKaThb HH(POpPMAIMIO O TEOMETPUYECKUX  (uUrypax,
IIPEACTABICHHYIO Ha YEPTEKAX B SIBHOM BH/JIE;
® [IPUMEHATH JIs PEUICHUs 3a/1a4 FeOMETpUYECKHe (PaKThl, €CIH

YCIJIOBUSI X TIPUMEHEHUS 3a/1aHbl B SIBHOU (opMe;

e pellaTh 3aJa4d Ha HAXOXKIAEHUE T€OMETPUYECKUX BEIUYUH IO
oOpasliaM WU aJIrOPUTMAaM.
B noeceonesnoii scusnu u npu uzyuyeHuu Opy2ux npeomemaos:

® JCIOJIb30BaTh CBOICTBA TE€OMETPUYECKUX (GUTYp A pEHICHUs
TUTIOBBIX 3aJa4, BO3HUKAIOIIMX B CHUTYyallUsAX MOBCEIHEBHOW XW3HM, 3a1ad
IIPAKTUYECKOTO COAEPKaHUS

OTHOUICHUH.

e OmnepupoBaTth Ha 0a30BOM YpOBHE MOHSATHSMH: PaBEHCTBO (UTYD,
paBHbIE (UTYpBI, PABEHCTBO TPEYTOJbHUKOB, NapAJICIbHOCTh MPIMBIX,
MEPHNEHIUKYJIAPHOCTh MPSIMBIX, YIJIBI MEXKIY HPSIMBIMHU, MEPIECHIUKYIISP,
HAKJIOHHAS, IPOCKIIHUS.

B noeceonesnoii ycusnu u npu uzyueHuu Opy2ux npeomemaos:

® JCIOJB30BaTh OTHOLIECHMS Ui PEIIEHUS NPOCTEUIIMX 3aaad,

BO3ZHMKAIOIIMX B PEAIbHOM KU3HU
N3mepeHusi u BbIYUCIEHUS.

e BbINONHAT HM3MEpPEHHE [IJIMH, PACCTOSIHUW, BEJIWYUMH VTIJIOB, C
MIOMOILBIO HHCTPYMEHTOB JIJISI U3MEPEHHUM JIIMH U YTJIOB;

® TpUMEHATH (HOPMYJBI MEpUMETpa, IUIOMAAN W O0BEMA, TUIOIIAAH
MOBEPXHOCTH OTAEJIbHBIX MHOTOTPAHHUKOB MPH BBIYMCICHHSIX, KOIJa BCE
JIAHHBIE UMEIOTCS B YCIIOBUH;

e npumeHsaTh Teopemy Iludaropa, 0a30Bble TPUTOHOMETPUUYECKHE
COOTHOWIEHHUSI JJIs1 BBIYMCIICHHS JUUIMH, PACCTOSHUM, IUIOMIAJIEH B MPOCTEUIIINX
ciIyqasx.

B noeceonesnoii sicuznu u npu uzyueHuu opyux npeomemos:
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® BBIUHCIATH PACCTOSHUS HA MECTHOCTHM B CTAHAAPTHBIX CUTYaLMSX,
IJIOAAN B NPOCTEHIIUX CIlydasX, HPUMEHSATh (OpMYJbl B MPOCTEHIIMX
CUTyalUsX B IOBCEIHEBHOMN KU3HU
IMocTpoenus.
e 11300paxkatb TUNIOBBIC TJIOCKUE (PUTYPBI U OOBEMHBIE TEIa OT PYKU U
C TOMOIIBIO MPOCTEUIINX CHATh HHCTPYMEHTOB.
B noeceonesnoii scu3nu u npu uzyueHuu Opy2ux npeomemos:
® BBINIOJHATH IPOCTEHMIINE MOCTPOEHUS HA MECTHOCTU, HEOOXOUMBIE B
peaabHOM KU3HU
IIpeoGpa3zoBanus.
o Crpoutrb ¢urypy, CUMMETPUYHYIO JaHHOW (Urype OTHOCHUTEIbHO
OCH.
B noeceonesnoii scu3nu u npu uzyueHuu Opy2ux npeomemos:
® pPacro3HaBaTh JBMKEHUE OOBEKTOB B OKPYKAIOIIEM MUPE;
® pacro3HaBaTh CAMMETPHUYHbIE (PUTYPHI B OKPYKAIOIIEM MUPE
BeKTOpbl 1 KOOPAMHATHI HA IVIOCKOCTH.
e OmnepupoBatb Ha 0a30BOM YpPOBHE TMOHATHSIMH BEKTOp, CyMma
BEKTOPOB, MMPOU3BEAECHNUE BEKTOPA HA YUCIIO, KOOPAUHATHI HA TIJIOCKOCTH;
® ONpeaeNsITh NPUOTUKEHHO KOOPJAUHATHI TOUKU MO €€ M300paKEHUI0
Ha KOOPAUHATHOM IIJIOCKOCTH.
B noBcegHEBHOM KU3HU U IIPU U3YYEHHUH APYTUX MIPEIMETOB:
® HCIOJIb30BaTh BEKTOPBl JUIS PELICHUs MNPOCTEHMINNUX 3aJad Ha
ONPEAEIECHUE CKOPOCTU OTHOCUTEIBHOTO ABUKECHUS
HUcTropust MaTeMaTUKHU.
e OnucelBaTh OTAECIBHBIC BBIAAIOIIMECA PE3YJbTATHI, IMOJIYYCHHBIEC B
XOJ€ Pa3BUTHSI MATEMATUKN KaK HAYKH;
® 3HATh NMPUMEPHI MATEMATUYECKUX OTKPBITHI U UX aBTOPOB, B CBSI3H C
OTEYECTBEHHOW U BCEMUPHOMN UCTOPHUEM;
® [IOHMMAaTh POJIb MATEMATUKH B pa3BuTuu Poccuu
MeToabl MaTEMATHKH.
e [IpuMeHATP W3BECTHBIE METOJBl TMPHU PENICHUH CTAHAAPTHBIX
MaTEMATUYECKUX 33/1a4;
® 3aMeEuaTh M XapPAKTEPU30BATh MATEMATUYECKHE 3aKOHOMEPHOCTH B
OKPY’KAIOIIEH IEMCTBUTEILHOCTH;
® [IPUBOAUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE,
B TOM YHUCIE€ XapaKTEePU3YIOUIMX ICTETHKY OKPYXKAIOIIEro MUpa H
IIPOM3BEICHUN UCKYCCTBA
BbIMyCKHMK MOJYyYHT BO3MOKHOCTH HAYYMThCsl B 7-9 kiaccax st

o0ecrieyeHUs] BO3MOKHOCTH YCHICIIHOIO IPOJOJIKEHHsI O00pa3oBaHUsl Ha
0a30BOM M yri1y0/J1éHHOM YPOBHAX

J1IeMeHThI TCOPHUHA MHOZKECTB H MaTeMaTH4Y€eCKOH JIOTHKH.
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4
® Onepupoeamb NOHAMUAMU. MHONCECMBO,
xapakmepucmurku MHoacecmed, JIl1eMeHn MHoalicecmed, nycmoe,

KOHeyHoe U  DecKoHeuHOe  MHOJHCeCcmeo,  NOOMHOINCECMBO,
NPUHAONEHCHOCMb, BKIIIOUEHUE, PABEHCINBO MHONCECNE,

o U300pasxcamsv MHONMCECMBA U OMHOUEHUE MHONCECME C
nomowsio Kpy208 Junepa,

o onpeoensims NPUHAOTIEHCHOCNL INEMEHMA MHOIHCECMBY,
00beOUHEHUIO U NepeceteHUI0 MHONCECE,

o 3a0a8amv  MHONHCECMBO C NOMOWDBIO NepequcieHus
91EeMEHMO8, CI0BECHO20 ONUCAHUSL,

o onepupoeams NOHAMUAMU. 8bICKA3bIGAHUE, UCTNUHHOCHb

U JIOHCHOCMb BbICKA3LIGAHUSl, OMPUYAHUE BbICKA3bIGAHUN, Onepayuu
HAO BbICKA3LIGAHUAMU: U, UIU, He, YCIO08Hble BbICKA3bIGANUS]
(umnauxayuu),
o CMPOUMb 8bICKA3bIBAHUSL, OMPUYAHUS 8bICKA3bIBAHUII.
B noeceonegnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

® Ccmpoums Yenouku yMO3aKIOUeHUll Ha OCHOBe UCNOIb308AHUS NPABUTL
JIO2UKU,

® UCNONBL308AMb  MHOMCECMBA, ONepayuu ¢ MHOMNCECMBAMU, UX
epaghuueckoe npedcmasnenue 0ns ONUCAHUS PealbHbIX NPOYECCO8 U ABIEHULL

Yucaa.

o Onepuposamb NOHAMUAMU. HAMYPATbHOE YUCIO, MHONCECMBO
HamMypaibHulX yuces, yeioe Yucio, MHOMCECmE0 Yeablx uucel, 00bIKHOBEHHAs.
0pobb, Oecamuunas OpodOb, CMEWAHHOe HYUCIO, PAYUOHAIbHOE HYUCTO,
MHOMCECMB0 DPAYUOHANbHLIX YUCel, UPPAYUOHATbHOE YUCTO, KEAOPAMMHblil
KOpeHb,  0euCmeumenbHoe  YUClo,  2eOMempuyecKds  UHmepnpemayus
HamypaibHuILX, YelblX, payuoHANIbHbIX, OeUCTN8UMENbHbIX YUCE],

® NOHUMAamMb U 0OBACHAMb CMbICT NOZUYUOHHOU 3ANUCU HAMYPATbHO2O0
yucaa;

® GbINOJHAMb BbIYUCTCHUS, 8 MOM YUCTEe C UCNOTb308AHUEM NPUEMOS
DPAYUOHATILHBIX BLIYUCTICHULL,

® ucnoavzosams npuznaku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
CYMMbL U NPOU38E0EHUs. NPU BbINOJIHEHUU 8bIYUCTIEHUL U peuleHUl 3a0ay;

® GLINONIHAMb  OKpY2leHUe  pPAayuOHANbHbIX  Yucel C  3a0aHHOU
MOYHOCMbIO,

® CpagHuUBaAmMb PAYUOHANbHbIE U UPPAYUOHATLHBIE YUCIA,

® ynopadouusamv UUCIA, 3ANUCAHHbIE 6 BUde OObIKHOBEHHOU U
oecsamuyHol opoou,

o naxooums HO/[ u HOK u ucnonvzosams ux npu peutenuu 3a0ay.

B noeceonesnoii scusnu u npu uzyuenuu opy2ux npeomemaos:

4 3pecb N panee —3HaTb onpesesieHNe NOHATUA, YMETb NOACHATb €ro CMbICA, YMETb MCNOAb30BaTb MOHATUE U €r0
CBOWCTBA npuv nposegeHnn paccy>+<,u,eHw‘/'|, AOKa3aTenbCTs, peweHn 3aaau.
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® NpuMeHAmb NpPABUNA NPUOTUINCEHHBIX BbIYUCIEHUL NpU peueHuu
NPAKMUYECKUX 3a0ad U peuleHuu 3a0ay Opyeux yueOHvlx npeomemos;

® GLINOIHAMb CPABHEHUe pe3YIbMmamos EblYUCICHUL NpU  peuleHul
APAKMUYECKUX 3a0a4, 8 mom Yucjie nPUOIUNCEHHbIX GbIUUCTICHUN,

® cocmasnamv U OYEHUBAMb YUCIO8ble BbIPANCEHUS NPU peuleHuU
NPAKMUYECKUx 3a0ad u 3a0ay u3z opy2ux y4eonvix npeomenos,

® 3anucvLIBamb U OKPY2lsamb YUCLO8ble OAHHbIE DEalbHbIX GeNUYUH C
UCNOIL308AHUEM PASHBIX CUCTEM UMEPEHLs.

ToxnecTBeHHBIE IPEOOPA3OBAHMSA.

o Onepuposams NOHAMUAMU CMENEHU C HAMYPATbHbIM NOKA3ameseM,
cmenenu ¢ YeavlM OmpuyamenbHbiM NoKazamenem,

® GLINOIHAMb NPeoOPA306aAHUSL  YENbIX BbIPANCEHULL: Oelicmeus ¢
OOHOUleHaMU  (ClloJiceHue,  GblYUMAHUE,  YMHOJICeHue),  Oelcmeus ¢
MHO20UNEHAMU (CLOJNHCEHUE, BbIYUMAHUE, YMHONICEHUE),

®  GLINOIHAMb PA3NIONCEHUEe MHOLOUNEHO8 HA MHONICUMENU OOHUM U3
Ccnoco608: eviHeceHue 3a CKOOKY, ZpYNNUposKd, UCHOIb308AHUE (DOPMYIL
COKPAUWEHHO20 YMHONCEHUS,

® 8blOeISIMb KBAOPAM CYMMbL U PASHOCMU OOHOYJICHO8,

®  pPACKNaovbI8amb HA MHOMCUMENU KBAOPAMHYIL MPEXUIEH,

®  GLINOIHAMb NPEoOPA30BAHUSL BLIPANCEHULL, COOEPAHCAWUX CTNENEeHU C
YenviMu OmpuyamenbHblMU NOKA3aMeIsimMu, nepexooums Om 3anuci 6 uoe
cmenenu ¢ YeavlmM OmpuyamenbHbiM noKazamenem K 3anucu 8 guoe opoou;

® GLINOIHAMb NPeobpPazosanuss OPOOHO-PAYUOHANLHBIX BbIPANCEHULL:
cokpawjenue Opobeti, npugedenue aneebpauyeckux opooei K obOwemy
SHAMEHameno, CloJdCeHue, YMHOJICeHue, OelleHue aneeopauyeckux opooeil,
8038edeHuUe aneebpauyeckoll Opoou 8 HAMypPaIbHYIO U Yeayio OMPUYAMeETbHYIO
cmenemsb;

®  GLINOIHAMD npeoopazo6ans 8bIPAdHCEHU, cooeparcaujux
K8aOpamHvle KOPHU,

®  gbIOCNAMb KEAOPAM CYMMbL UU PAZHOCHU O8YYUNEHA 8 GbIPANCEHUSIX,
cooeparcaujux Keaopamuvie KOpHU,

®  BLINOIHAMb NPEoOPAZ0BAHUS BLIPANCEHUL, COOEPAHCAUJUX MOOYTb.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

®  GLINOIHAMb NPeoOPA308aHUs U OCUCMBUS C YUCTAMU, 3ANUCAHHBIMU 8
CMAaHOApMHOM 8UOe;

®  BLINOIHAMb NPEoOPA30BAHUA YETbIX BLIPANCEHUU NPU pelleHuU 3a0ay
opyaux y4eoHblx npeomemos

YpaBHeHUS U HEPABEHCTBA.

o Onepuposamv NOHAMUAMU: YPABHEHUe, HepPABEeHCMBO, peuleHue
VPasHeHusl, peuileHue HepageHcmed, pAGHOCUNIbHbIE VPAGHEHUs, 001acmo
onpeoeneHusi  ypagHeHus  (HepaBeHCcmed,  CUCMeMbl  VPAGHEHUU  Ulu
Hepasencms),
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® pewams TUHElHble YPAGHEHUS U YPABHEHUS, C800UMbLE K TUHEUHBIM C
HOMOWBIO MOHCOECMBEHHBIX NPE0OPA308AHULL,

® pewiamsb KBAOPAMHble YPAGHEHUs U YPABHEHUs, CBOOUMble K
K8AOPAMHBIM C NOMOWBIO MONCOECMBEHHBIX NPE0OPA308aAHULL,

® pewams OpOOHO-TUHEUNblE YPABHEHUSL,

. f
¢ pewams npocmeuniue uppayuoHajlbHvlie YpPAGHEHUA. )

F(x)=y9(x).

® peuiams ypasHeHus uod X"=a;

® pewiamsv YpasHeHus CNnocoOOM pa3odCeHus Ha MHOdMCUmMmenu u
3aMeHbl NepeMeHHOU,

® UCNONB308AMb MEMOO UHMEPBANO8 OJisl PeuleHUsl YeablX U OpoOHO-
PAYUOHATILHBIX HEPABEHCME,

® peuwiams JUHElHble YPAGHEeHUs U HePABEeHCBA C NaAPAMEempaMU;

® peuamsv HeCl04CHbLE KBAOPAMHbLE YPAGHEHUS C NAPAMEMPOM,

® pewiamv  HECNOJCHble  CUCMEeMbl  JUHEUHbIX  YPABHEeHUll ¢
napamempamu,

® peuiamv HeCl0JICHbIE YPABGHEHUS. 8 YeablX YUCTAX.

B noeceonesnoii ycusnu u npu uzyueHuu opy2ux npeomemaos:

® cocmagiamv U pewiams JUHEliHble U KEAOpamHvle YPAGHEHUs U
VPasHeHUsl, K HUM C800AuUecs, CUCeMbl TUHEUHbIX YPAGHEHUL U HepaBeHCME
npu peuteHuu 3a0ay Opyaux yueoHvix npeomemos;

®  GLINOIHAMb OYEHK) NPasoono0ooUsl pe3yibmamos, NOayYaemvlx npu
peuteHuu TUHetHbIX U K8AOPAMHBIX YPAGHEHULL U CUCTNEM JIUHEUHbIX VPABHEHUL
U HepaseHCme npu peuenul 3a0ay Opyeux yueOHvIX npeomemos;

® gulOUpamb  YpaAGHeHUs, HepaBeHCmed UNU UX Ccucmemsl, OJid
coCmasieHus Mamemamuieckol Mooenu 3a0aHHOU DeanbHOU CUmyayuu uiu
NPUKTIAOHOU 3a0a4u;

® yMemb UHMEPNPEeMUPO8AmMsb NOJYYEHHbIN NPU peuleHUU YpasHeHus,
HepaseHcmea Uil CUCmeMbl pe3ylbmam 6 KOHmeKcme 3a0aHHOU pealbHOU
cumyayuu uiu NPUKIAOHol 3a0a4u

DYyHKIUM.

o Onepuposamb  NOHAMUAMU.  (DYVHKYUOHANbHASL — 3A8UCUMOCHD,
@dyukyus, epagux gynxyuu, cnocobwl 3a0anus GyHKYUU, apeymeHm u 3HaueHue
@dyukyuu, obaacmev onpeoeneHus U MHONCECMBO 3HAYEHUU QYHKYUY, HYIu
@yHKYUU, npoMed’CYmKU 3HAKONOCMOAHCMBA, MOHOMOHHOCMb — (DYHKYUU,
YEMHOCMb/HEUEMHOCIb PYHKYUU,

® cmpoums 2paguKu AUHENUHOU, KEAOPAMU4HOU QYHKYUl, 0OpamHou

y=at+— - B

NPONOPYUOHATLHOCIU, PYHKYUU 8UOA: X+b V= Jx Y= Ix L y=IA
® Ha npumepe K6aoOpamuyHoOU QYHKYUlU, UCNOIb306AMb NPEoOPaA3068aHUs
epacpuxa gynxyuu Y=F(X) onsa nocmpoenus epagpuros ynxyuii ¥ = af (kx+b)+c
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® cocmasnamv  YPAGHEHUs  NPAMOU N0 3A0AHHLIM  VCIOBUAM:
npoxoosiwell uepe3 08e MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0Osuell
yepe3 OaHHYI0 MOYKY U NAPALIENIbHOU OAHHOU NPSAMOU;

® uccnedosams QyHKYUo no eé epaguxy;

® HAXOOUMb  MHOMNCECMBO  3HAYEHUL, HYU, NPOMENCYMKU
3HAKONOCMOAHCMBA, MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,

® onepuposamv NOHAMUAMU. NOCIe008AMENbHOCMb, apuphmMemuyeckas
npo2peccusi, 2e0MempuiecKas Npocpeccusl;

® pewams 3a0auu  HA  APUPDMEMUUECKYIO U  2eOMempUdecKyro
npozpeccuio.

B noeceonesnoii »cusnu u npu uzyueHuu opy2ux npeomemaos:

® ocywecmenimes 6bl00p epapuxa peanvHOU  3A8UCUMOCMU  UTU
npoyecca no e20 Xapakmepucmuxkam,

® UCNONBL308AMb CBOUCMBA U 2PAPUK KEAOPAMUYHOU OYHKYUU npu
peuienuu 3a0ad U3 opyeux yueOHulxX npeomemos

CTaTucTHKA M TeOPHUSsl BEPOSITHOCTEM.

e Onepuposamb NOHAMUAMU. CMOAOYamMble U Kpy208ble OUacpammul,
mabauybl OAHHBIX, CcpeoHee apupmemudeckoe, Meouana, Haubovulee U
HaumeHnbuiee 3Ha4eHusi 8b100PKU, pasmMax 6b100pKU, OUCNEPCUS U CMAHOAPMHOE
OmKIOHeHUe, CAYYAtHAs USMEHYUBOCD,

® u3gnexams, UHpOpMayulo, NPeoCmMasieHHyry 6 madauyax, Ha
ouazpammax, epagpuxax;

® cocmasniams madIuYsvl, CMPOUMb OUASPAMMbBL U 2PAPUKU HA OCHOBE
OaHHbIX;

® onepupogamv NOHAMUAMU. (HAKMOPUAT HYUCTA, NEePecmaHo8KU U
couemanus, mpeyoavHuk llackans;

® onepuposamv NOHAMUAMU. CAVYAUHBIL ONbIM, CIYYAUHLIL BblOOD,
ucnvimanue, 23JleMeHmapHoe CcayuauHoe cobvimue (Ucxoo), Kiaccuyeckoe
onpeoeneHue 8eposmMHOCIU CIYHUALHO20 COObIMUS, ONepayuu Hao Cry4auHbIMU
COOBIMUAMU, OCHOBHBLE KOMOUHAMOPHbBLE POpMYTIbL;

® npedcmasnams UHGOpMayuio ¢ NOMowbIo Kpy2o8 Junepa;

® pewiamsb 3a0auu HA BbIYUCTEHUE BEPOSIMHOCMU C NOOCYEmOM
KOJIUYeCmaa 8apuanmos no hopmynam KOMOUHAMOPUKU.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

® u361E€KAMb, UHMEPNPEMUPOBANb U NPeobpazoevieams UHGOpMayuIo,
npeoCmaesieHHyo 8 mabauyax, Ha Ouazpammax, 2pagpukax, ompaxncarouiyio
CBOUCMBA U XAPAKMEPUCMUKU PEATIbHbIX NPOYECCO8 U S8TIeHULL;

® onpeoenimv CMAMUCMUYECKUE XAPAKMEPUCMUKU  8blOOPOK  NO
maoauyam, ouazpammam, 2papukam, 6bINOIHAMb CPAGHEHUE 8 3A8UCUMOCTU
om yenu pewieHus 3a0avu,

® OyYeHUBamb 8ePOSIMHOCHb PEalbHbIX COOLIMULL U S8EHULL.

TexcroBble 3a1a4M.
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o Pewamsb npocmule U ClOJHCHbIE 3A0AYU PA3HBIX MUNOS, A MAKIiCEe
3a0a4u NOBLIUEHHOU MPYOHOCU,

® UCNONL308AMb pA3HbIE KpAmMKUe 3anuci Kak MoOeau meKCmos
CILOJACHBIX 3a0ay OJis1 NOCMPOEHUsT NOUCKOBOLU CXeMbl U peuleHUs 3a0ay;

® paziuyames MoOelb  meKcma U MOoOelb  peuleHusi  3a0adu,
KOHCMPYUpo8ams K OOHOU MOOenU peuleHusi HeCl0NCHOU 3a0adu pasHble
MOOenu mekcma 3a0a4u;

® 3Hamb U NPUMEHAmMb 00a cnocoba noucka peulenus 3aday (om
mpebosanusl K yCa08uio 1 om yCiosus K mpebo8anuio),

®  MO0enuposamb  pAcCyyicoOeHusi npu NOUcCKe peuleHus 3a0ay ¢
NOMOWbIO epagh-cxemol;

® BblOEIAIMb dIMANbL PeUleHUs: 3a0au U COOEPHCAHUE KAHCO020 IMAand,

® yuemb 6bIOUPAMb ONMUMALbHLILL MemoO peuleHus 3a0a4u U
0CO3HABAMb 8bLOOP MEmMOOd, PACCMAMPUBANb PA3IUYHbIE MEMOObL, HAXOOUMDb
pasmvle peulenus 3a0a4u, eciu 603MONCHO,

®  QHANUZUPOBAMb 3AMPYOHEHUs. NPU PeUueHUl 3a0ay;

® GLINOIHAMb PA3IUYHbIE NPeodPA308aHUSL NPEONONCEHHOU 3a0ayl,
KOHCMPYUPOBAMb HO8ble 3a0a4u U3 OAHHOU, 8 MOM Yucie obpammvie;

® UHMEPNPemuposamsb  BbIYUCTUMENbHbIE pe3yabmamvl 6 3a0aue,
UCCIe008amb NOJIYYEHHOE peuleHue 3a0a4i,

®  AHATUZUPOBAMDb 6CEBO3MONCHBLE cumyayuu 83AUMHO20
pacnonodicenuss 08yxX 00beKMoO8 U UBMEHEeHUe UX Xapakmepucmux npu
COBMECMHOM OBUINCEHUU (CKOPOCMb, 8peMsl, pACCMOsHIUE) NPU peueHUU 3a0ay
Ha 08udiceHue 08YX 00beKmos8 KAaK 8 OOHOM, MAK U 8 NPOMUBONOJIOHCHBIX
HaNpasieHusx;

® UCCNe008amb BCEBO3MOJICHbBIE CUMYAYUU NPU peuleHuu 3a0ay Ha
osudicere no peke, pAcCMampueams pazHvle CUCIeMbl OMCYEMa,

® peuams pazHooopasHble 3a0ayl «HA YACmuy,

® peuwiamv U 000CHOBbIBAMb CB0€ peuleHue 3a0ad (8vloesmb
MAMeMamuyeckylo OCHO8Y) HA HAXOMCOeHUe Yacmiu Yucia U 4ucia no e2o
yacmu Ha OCHOBe KOHKPEMHO20 CMbLCIA OpoOU,;

® 0CO3HABAMb U OOBACHAMbL UOEHMUYHOCMb 3A0a4 PA3HLIX MUNOS,
CBA3BLIBAIOWUX MPU  eIUYUHLL (HA pabomy, HA NOKYNKU, HA O8UdiceHue).
8bLOCTISIMb MU BEAUUUHBL U OMHOWLEHUSL MeNCOY HUMU, NPUMEHIMb UX Npu
peuenuu 3a0ai, KOHCMpyuposams coOCmeenHble 3a0ay YKA3aHHbIX MUNO08;

® gnademv OCHOBHBIMU MEMOOAMU PeuleHUsl 34044 HA CMecCU, CHIAsbl,
KOHYEeHmpayuu,

® pewams 3a0a4u HA NPOYEHMbL, 8 MOM YUCTe, CLONCHbIE NPOYECHMDbL C
000CHOBAHUEM, UCNOJIL3YS PA3HbIE CNOCOObI;

® peuwams no2udecKue 3a0a4u pa3HbIMU CNOcoOamu, 8 mom Hucie, ¢
08yMs OIoKamu u ¢ mpems OJ10KaMu OAHHBIX ¢ NOMOUbIO MAOIUY,

® pewams 3a0a4u N0 KOMOUHAMOPUKE U Meopuu 8eposimHocmell Ha
OCHOBE UCNOIb30BAHUSL U3YYEHHBIX MEMOO08 U 0D0CHOBLIBAMb PelleHUe;
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® pewams HeCI0AHCHbIE 3a0aUU N0 MAMEMAMUYECKOU CIMamucmuke,

® 081a0emb OCHOBHLIMU MeMOOAMU PeUuleHUs CIOHCEeMHbIX 3a0ay.
apugmemuyeckutl, aneebpauyecKuti, nepeoop apuaHmMos, 2eoMempuyecKul,
epaguueckuil, NpUMeHAMb UX 6 HOBbIX NO CPAGHEHUN) C U3YYEeHHbIMU
CUmyayusix.

B noeceonesnoii s»cusnu u npu uzyueHuu opy2ux npeomemaos:

® guideniamyb Npu peulenuu 3a0ay XapaKmepucmuku paccmampueaemoll
8 3aoaue cumyayuu, OMJIUYHbIE OM pPealbHbIX (Mme, Om KOMOpPbIX
abcmpazuposanucy), KOHCMpPYuUpo8ams HOGble CUMYayuu ¢ YYEMmom Imux
Xapakmepucmuk, 8 YACMHOCMU, NpU peueHuu 3a0ai Ha KOHYEeHMpayuu,
VUUmMvl8ams NIOMHOCHb 8eUeCMBd,

® pewiamsb U KOHCMPYUPOBAMb 3A0A4U HA OCHOBE PACCMOMPEHUs]
PEeANbHbIX CUmyayull, 8 KOmopvlx He mpeOyemcs MOYHbIU GbIYUCIUMETbHBLU
pe3yrbmam,

® pewiamsb 3a0ayu HA OBUNCEHUE NO peKe, PACCMAmpueds pa3Hbvle
cucmembl omcuema

I'eomerpuueckue purypsol.

o Onepuposamsb NOHAMUAMU 2EOMEMPULECKUX Puyp;

® u38IeKamvb, UHMEPNPemuposams U npeoopasznevieams UHDOPMayuo
0 2eomempudecKux u2ypax, npeocmasieHHyIo Ha 4epmenicax,

® npuMeHAmb 2eoMempuyeckue hakmol 0N peuieHus 3a0ay, 8 mom
yucie, npeonoazaruux HeCcKoJIbKo Wa208 peuleHus;

® dopmyruposameb 8 NPOCMEUUX CYYASX CBOUCMBA U NPUIHAKU
ueyp;

®  00KA3bIBAMb 2E0MEMPUUECKUE YMBEPHCOECHUS

® grademv  CMAHOAPMHOU  Klaccugukayueu  nNiIOCKUX  Queyp
(Mpey2onbHUKO8 U YembIPEXY20IbHUKOB).

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

® UCNONBL308AMb CBOUCMBA 2e0MEeMPUYECKUX ueyp OISl peulenus 3a0ay

NPAKMU4ecKo2o Xapakmepa u 3a0ay U3 CMedCHbIX OUCYUNTIUH
OTHOmIEHUS.

e Onepuposamb NOHAMUAMU: PAGEHCMBO @uayp, pasuvie Gueypul,
PABEHCMB0 MpeY2ObHUKO8, NAPALIeIbHOCMb NPAMbBIX, NePHEeHOUKYIAPHOCb
NPAMbBIX, Veabl MedcOy NpAMbIMU, NEPHEeHOUKYIAP, HAKIOHHASA, NPOEKYUs.,
nooobue gueyp, nodobmsie Gueypvl, NOOOOHbIE MPEY2ONbHUKU,

o npumenams meopemy Daneca u meopemy 0 NPONOPYUOHATLHBIX
ompe3Kax npu pewleHuu 3a0ay;

® Xapakxmepuzo8ams 63aUMHOE PACNOJONCEHUE NPAMOU U OKPYHCHOCMU,
08YX OKDYHCHOCMELL.

B noeceonesnoii scusnu u npu uzyueHuu opyzux npeomemaos:

® UCNONBL308AMb OMHOULEHUS] Ol peuleHusi 3a0ad, BO3HUKAIOWUX 8

PeanvHOU HCU3HU
N3mepeHusi u BIYUCTEHUS.
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o Onepuposamsv npeocmasgieHusmMu o OauHe, Naouwjaou, oOvéme Kak
senuuunamu. Ilpumensmos opmynrvr  niowaou, 00véma npu  peuileHuu
MHO20ULIA208bIX 3A0a4, 68 KOMOPbIX He B8ce OaHHble NpedCMmAasieHbl 56HO, d
mpeoyom GblYUCIeHUll, ONepuposams 0oaee WUPOKUM KOIUYECMBOM (POPMYIL
ONIUHBL, NAOWAOU, 0O0BEMA, BLIYUCIAMb XAPAKMEPUCTMUKU KOMOUHAYUU ucyp
(oKpystcHOCMEU U MHO20Y20bHUKOB) — BbIYUCIAMb  PACCIMOAHUSL  MeHCOY
Queypamu, npumeHamb MmpuecoHomempuyeckue Gopmynvl O GLIYUCIEHUU 8
Oosee CIOJHCHLIX CYYAsX, NPOBOOUMb BbIYUCIEHUS HA OCHOBE PABHOBETUKOCTIU
U pasHOCOCMABIEHHOCU,

®  11POBOOUMb NPOCTbLE BbIYUCTICHUSL HA 00BEMHBIX MeNax;

® ¢opmynuposamv npocmeuwiue 3a0a4u  HA  GblYUCIeHUe  ONUH,
niowaoeu u 00bEM08 U peulams ux.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

®  11POBOOUMb GbIUUCIIEHUSL HA MECTHOCU,

® npumensmsb HOPMYIbl NPU  BLIUUCTIEHUAX 8 CMENCHLIX YUeOHbIX
npeomemax, 8 OKpyicaioueli 0etucmaumenbHoOCmu

IMocTpoenus.

o Iz00paxcamev  ceomempuyeckue Queypbl N0  MEKCMOBOMY U
CUMBOILHOMY ONUCAHUIO,

® C80O0OHO  oOnepuposamv  YEPMENCHbIMU  UHCMPYMEHMAMU 8
HeCIIONCHBIX CIIYYAsX,

®  GLINOIHAMb HOCMPOEHU MPey2OlbHUKO8, NPUMEHAMb OMmOebHble
Memoobl NOCMPOEHUU YUPKYIeM U JUHEeUKOU U NPoBoOUms npocmetiuiue
UCCNIe008AHUS YUCTA PEeULeHUT,

® u3z00padicamv mMunogvle NIOCKUe uaeypvl U o0OvemHble mend C
HOMOWBIO NPOCENUUX KOMNbIOMEPHBIX UHCIMPYMEHMOB.

B noeceonesnoit sccuznu u npu uzyuenuu opy2ux npeomemos:

®  GLINOIHAMb NpOCMeluiue NOCMPOeHUs HA MECMHOCMU, He0OX00UuMble
8 PeanbHOU HCUHU,

® OyYeHUBaMb PA3MeEPbl PEalbHbIX 00BLEKMO8 OKPYAHCAIOUIe20 MUPA

IIpeoOpa3zoBanus.

o Onepuposamv noHAMUEM OBUNCEHUST U NPeodpazosanus noooous,
enademsv NPUEMAMU NOCMPOEHUs UeYyp C UCHOIb308AHUEM OBUINCEHUN U
npeobpazosanuii.  NO00OUs, NPUMEHAMb NOJYYEHHble 3HAHUSL U ONblm
HOCMPOEHULL 8 CMENCHBIX NPeOMEMax U 8 PeaibHblX CUMYAYUIX OKPYIHCAIOUe20
mupa,

® cmpoums Queypy, no0OOHYI0 OAHHOU, NOIBL30BAMbCS CEOUCMBAMU
no0oous 015 060CHOBAHUS CBOUCME PUIYD,

® NpUMEHAMb C8OUCMBA OBUNCEHUU Ol NPOBedeHUss NPOCMeultux
obocHosanull c8olcms ueyp.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:

® NPUMEHAMb CBOUCMBA OBUJICEHUU U NPUMEHAMb Nooodue O

NOCMPOEHUL U 8bIYUCTIEHUU
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BekTopbl M KOOPAMHATHI HA MJIOCKOCTH.

o Onepuposamv NOHAMUAMU GEKMOP, CYMMA, PA3ZHOCMb BeKMOPOS,
npouszgedeHue BeKmopa Ha HYUCLO, Y20l MeXHcOy BeKMOpaMU, CKAIAPHOE
npousgedeHue 8eKmopos, KOOPOUHAMbL HA NIOCKOCU, KOOPOUHAMbBL BeKMOPA,

® GLINOAHAML OelicmBUst HAO BeKMOpamu (CloJiceHue, Gbluumanue,
VMHOJMCEHUE HA YUCTO0), BbIYUCIAMb CKANAPHOE NpoussedeHue, Onpeoeiims 8
APOCMEUWUX CAYy4asx Y20l Mexcoy GeKmopamu, 6bINOJHAMb DA3N0NHCEHUE
6eKMoOpa HA coCmagnawue, NPUMEHAMb NOJYYeHHble 3HAHUSL 6 u3uKe,
NONb308aMbC  POPMYNIOL  BLIYUCIEHUSI PACCMOAHUS MeHCOy MOYKAMU No
U3BECMHBIM KOOPOUHAMAM, UCHONb308AMb YPABHEHUs: ueyp 01 peuleHus
3a0ay;

® NpUMEHAMb BEKMOPbl U KOOPOUHAMbBL OJIsl PEULeHUST 2eOMEMPUYECKUX
3a0ay Ha 8bIUUCTEHUE ONIUH, V2l08.

B noeceonesnoii ycusnu u npu uzyueHuu opy2ux npeomemaos:

®  UCNONB308AMb NOHAMUSL BeKMOPO8 U KOOpOUHam OJisl peulenus 3a0a4

no u3suke, ceocpagpuu u Opy2um y4eoOHbIM npeomMemam
HcTopusi MaTeMaTHKH.

o Xapakmepuzosamv 6KIAO 8bIOAIOWUXCL MAMEMAMUKO8 6 PA38UMIe
MAmemMamuxy U UHbLX HAYYHBIX 0baacmetl;

® NOHUMAMb PO Mamemamuxu 6 pazsumuu Poccuu

MeToabl MATEMATHKH.

e Ucnonv3zoeams 0CHOBHbIE MemoObl 00KA3aMenlbCmed, NpPooOUMb
00KA3aMeNbCmeo U 8bINOJIHAMb ONPOBEPIHCEHUE,

® NpUMEHSAMb OCHOBHbIE MEMOObL PeUleHUss MAMEeMAMUYeCcKux 3a0ay;

® HA OCHOBE MAMEMAMuYyecKux 3AKOHOMEPHOCmeU 6 npupooe,
Xapakmepuzoeams — 3CMEMUKy  OKpyJcanoueco Mmupa U  NnpouzeeoeHull
uckyccmea,

® npuMeHAmMb Hpocmeluiue NpocpaMMHble CPeoCmed U I1eKMpOHHO-
KOMMYHUKAYUOHHbIEe CUCMEMbL NPU PeUleHUU MamemMamuieckux 3a0ay

1. Conep:kanue kKypca MaTeMaTHKHU 5-9 KJIacCOB.
Apugpmemuxa

HarypaabHblie yuciia
Psan HarypanmpHbiX uwncen. JlecATudHas 3amnuch HATypAIbHBIX YHUCEIL.

OxpyriaeHue HaTypaabHbIX YHCEIL.

KoopannatHbli s1y4.
CpaBHeHue HaTypanbHbIX uKcen. CIOKEHUE U BBIYUTAHHUE HATypajbHbBIX

quces1. CBOMCTBA CIIOKEHUS.

YMHOXEHHE U JACJICHUC HATypaJlbHbIX YHCCII. CBoiicTBa YMHOXCHHAL.

I[CJ'ICHI/IG ¢ octaTkoM. CTEIEHb UYnca ¢ HaTypaJbHbBIM ITOKA3aTCJICM.

JlenuTenu U KpaTHbIE HATYypalibHOTO yKcia. HanbGonbimmit o01mumii 1euTenb.

Haumensbinee obmiee kpatHoe. [Ipuznaku neaumocty Ha 2, Ha 3, Ha 5, HA 9, Ha 10.
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HpOCTBIe 1 COCTaBHBIC UyKncia. Pa3noxeHnue ynces Ha IMPOCTBIC MHOKUTCIIN.
Pemenne TEKCTOBBIX 3aJgad apI/I(bMCTI/ILICCKI/IMI/I crocodamH.

Apoou
OOGbIkHOBEeHHBIE JIpoOu. OCHOBHOE CBOMCTBO Jpobu. Haxoxnenue apobu

oT uyucna. HaxoxjaeHue uucina 1o 3HayeHU0 ero apobu. IlpaBuiibHble |
HernpaBuibHbIe IpoOu. CMelllaHHbIE YHCTIa.

CpaBHeHHE  OOBIKHOBEHHBIX  JApOOEH M CMEMIAHHBIX  YHCE.
ApudmeTrnueckne NOEHUCTBUS C OOBIKHOBEHHBIMH JApOOSMH M CMEIIaHHBIMU
YUCIIAMH.

Hecstuuasie apodou. CpaBHEHHWE W OKPYIJICHHE JECATUYHBIX JPOOCH.
Apudmernueckne ACHCTBUSA C ACCATUYHBIMUA ApoOsmu. [Ipukuakm pe3yabTaToB
BEIUHCIIeHUi. [IpencraBnenue necaTuaHon ApoOu B BUE OOBIKHOBEHHOM ApOOH U
OOBIKHOBEHHOM B BHJI€ JeCATUYHOU. beckoHeuHble MepuoAnYecKue JeCSITUUHbIC
npobu. [lecarrnanoe npubamxKeHne 0ObIKHOBEHHOM JIPOOH.

OtHomenue. IlponieHTHOE OTHOILIEHHWE NBYX uHcen. [leneHue yucna B
JTAHHOM OTHOIIeHHH. MaciTa0.

[Iponoprusi. OcHOBHOE cBoMcTBO mpomnopiuu. Ilpsimas u  oOpartHas
MPONOPLIMOHAIIBHBIE 3aBUCUMOCTH.

[TpouenTthl. HaxoxneHnue npoueHToB oT uncia. HaxoxaeHue yucia mo ero
MPOIICHTaM.

Perienne TeKCTOBBIX 3a/1a4 apu(PMETUUECKUMU CITIOCOOaMHU.

PauunonasbHbIe YHuC/Ia

[TomoxurenbHbIE, OTPULATENIBHBIE YUCA U Yuciio 0.

[IpotuBomnonoxHbIe yncaa. Moaynb yuca.

Henbie yucna. PanuonanbHble uncia. CpaBHEHUE PalMOHAIbHBIX YHCEN.
Apudmernueckue ASUCTBUS C palMOHAIBHBIMU ynciaamMu. CBOWCTBA CIOXKEHUS U
YMHOKEHUS PALMOHAJIbHBIX YHCEIL.

KoopnannatHas npsmas. KoopanHaTHas iI0CKOCTb.

Beauunnbl. 3aBUCHMOCTH MeEXKAY BeJINYMHAMHA

EnuHuLbl 1MHbL, MI01aau, 00beMa, MacChl, BP€MEHHU, CKOPOCTH.

IIpumepsr  3aBucMMOCTEd  Mexay  BenuunHamu.  [IpencraBnenue
3aBUCUMOCTEN B Bue popMyi. Beruuciaenus no popmynnam.

YucsioBbie 1 0yKBEHHbIE BHIPAXKECHUSA. Y PABHEHUS

UucnoBeie BBIPAKEHHS. 3HAYEHHE 4YHUCIOBOrOo BbipaxeHus. [lopsamok
JIEUCTBUN B YUCIIOBBIX BBIpOKCHUIX. bykBeHHbBIE BhIpakeHUs. PackpbiTie CKOOOK.
[TonoGHBIEC caraembie, TPUBEACHUE TIOIOOHBIX CllaraeMbIX. DOPMYIIHIL.

VYpaBuenusi. Kopenb ypaBHenusi. OCHOBHbIE CBOMCTBA ypaBHEHU. PenieHue
TEKCTOBBIX 33]1a4 C MOMOILbIO YPABHEHHUI.
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DJIeMEeHTBhI CTATHCTUKH, BepossTHOCTH. KomMOuHaTopHbIe 3agaun

[IpencraBineHne MaHHBIX B BHJE TaONHI, KPYTrOBBIX M CTOJOYATHIX
auarpamm, rpaQuKoB.

Cpennee apudmerndeckoe. CpenHee 3HAUCHUE BEITUYUHBI.

Crnydaiinoe coopiTre. JlocToBepHOE M HEBO3MOXKHOE COOBITHSI. BeposSTHOCTH
CIIy4aitHOTO cOOBITHSI. Perrenrne KoMOMHATOPHBIX 3a71a4.

FeOMeTpnquKne c[mrypbl. HSMepeHl/lﬂ reOMETPUYCCKHUX BCJINYNH

Otpesok. Iloctpoenne otpeska. [lnuHa oTpe3ka, JoMaHol. H3mepeHue
JUIMHBI ~ OTpe3Ka, IIOCTPOCHUE  OTpe3Ka 3ajaHHoOM  JiuHbl.  [lepumertp
MHOTOYTOJIbHUKA. [1n1ockocTh. [Ipsamas. Jlyyd.

VYron. Buge! yrios. ['pagycHas mepa yria. M3mepenne u nocTpoeHue yrioB
C IOMOIIIBIO TPAHCIIOPTHUPA.

[Ipsamoyromeauk. Ksampar. TpeyronmbHuk. Buael  TpeyroJibHUKOB.
OxpyxHOCTb 1 Kpyr. JlsinHa OKpy)kHOCTH. YHCIO T

PaBenctBo  ¢uryp. Ilomarue wu cBoictBa 1omanu. Iliomans
psIMOYTOJIbHUKA U KBajpaTa. [momane kpyra. Ocb cHMMETpHUH (PUTYPBHI.

Harnsagueie IIPEACTaBIICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
IOpSIMOYTOJIBHBIN Napajuienenunen, Kyo, nupamMmuia, LWIMHIP, KOHYC, map, chepa.
IIpuMeps! pa3BepTOK MHOI'OI'PAHHUKOB, LIWIMHAPA, KOHyca. IloHaTHe U cBolcTBa
oobema. O0bEM NMPSAMOYTOJIBHOTO Mapaljiesienumneaa u Kyoa.

B3anmHoe pacnonoxkeHue AByX IpsAMBIX. l[leplneHaukyisipHble IpsMBbIE.
[TapanenbHble NPSMBIE.

OceBast 1 IEHTpabHasi CAMMETPHH.

MarteMaTHKa B MCTOPUY€CKOM Pa3BUTHH

Pumckasa cucrema cuucinenus. [lo3MOMOHHBIE CHCTEMBI CUYUCIICHMUS.
O6o3nauenue udp B pesueit Pycu. Crapunnbsie Mepsl JiivHbL. BBegenue metpa
Kak eQuHHULIBl JUIMHBL. Metpuueckas cucrteMa mep B Poccuu, B EBporne. Mcropus
dbopMupoBaHUsS MaTeMaTHYeCKHX CHMBOJIOB. JIpoou B BaBwmiione, Erunte, Pume,
Ha Pycu. OTkphITHE AECATHYHBIX ApoOeit. Mup npocThix unceln. 30J0TOe CeUeHUeE.
YHucio Hynb. [losgBaeHne OTpULATEIIBHBIX YUCE.

Anzeopa
AJire0OpanvecKue BbIPaKeHUs!

BykBeHHBIE BbIpake€HUs (BBIPAXKEHHSI C IEPEMEHHBIMHU ). UNCIIOBOE 3HAUECHUE
OYKBEHHOTO BbIpaXeHHUA. JlOmycTUMBble 3HAYEHHUS TEPEMEHHBIX, BXOISAIIUX B
anrebpanveckre BbIpakeHus. [locTaHOBKAa BBIpaKEHUH BMECTO MEPEMEHHBIX.
PaBeHCcTBO OyKBEHHBIX BbIpaKeHHH. TO0XKIECTBO, JOKA3aTENbCTBO TOXKJIECTB.
[IpeoOpazoBaHne BHIPAKCHHIA.

25



CpoiicTBa crerneHeil ¢ 1ensiM nokaszarenaeM. Muorowiensl. CliokeHue,
BBIYMTAHUE, YMHOXEHUE MHOTrOwieHOB. DOpMyJibl COKpPAIIEHHOTO YMHOKEHUS:
KBaJIpaT CyMMBbI KBaJpaT Pa3HOCTH, KyO cymmsl u Ky6 paznocmu. Dopmyna
Pa3HOCTH KBaJIpaToOB, (hopmynvl cymmsbl Ky608 u paznocmu Kyoos. PaznoxxeHnue
MHOTOWICHa Ha MHOXHUTeNd. KBaapaTHbIl TpexulieH. BwsideneHue noaHo2o
keaopama 6 keaopamuom mpexuiere. Teopema Buera. PaznoxeHue KBajapaTHOTO
TpexujeHa Ha JHUHEHHbIE MHOXHUTEIHM. MHOrOuYJeHbl C OJHOM NEPEeMEHHOM.
Crenenb MHOTOWIeHa. KopeHb MHOTOUJIEHA.

AnreOpamdeckas  apoos.  Coxpamenwe — apoOeit.  JlelictBus ¢
anredpandyecKuMu ApoosiMu.

PanmmonanbHbie BhIpakeHHUsI U UX mpeoOpa3zoBaHusi. CBOMCTBAa KBaJApaTHBIX
KOpHEH M X MPUMEHEHNE B BEIYUTAHUSIX.

YpaBHeHUs U HEPABEHCTBA

VYpaBHenue ¢ oxpHou 1nepeMeHHoOW. Kopens ypaBHenus. JlunelinHoe
ypaBHeHue. KBagpaTHoe ypaBHeHHE, (popMmysia KOpHEH KBaJIpaTHOTO ypaBHEHUS.
Pemenne panumonanpHbIX ypaBHeHWU. [IprMepsl pemieHuss ypaBHEHWMH BBICIIMX
CTEIIEHEW: METO/IbI 3aMEHBI IEPEMEHHOM, PA3JI0KEHNE HA MHOKUTEIIH.

VYpaBHeHUE C AByMs IEPEMEHHBIMU; penieHue cucreMmbl. Cucrema IBYX
JUHENHBIX YPAaBHEHMI C JABYMs IIEPEMEHHBIMH; DEIICHHE ITOJACTAHOBKOW U
alreOpanvyeckuM CJIOKEHUEM. YPaBHEHHE C HECKOJIBKUMH IE€PEMEHHBIMHU.
[Ipumepsl peleHuss HEIMHEWHBIX cucTteM. lIpuMepsl pelieHus ypaBHEHUN B
LEBIX YACIAX.

HepaBenctBo ¢ omHoM mnepeMeHHOW. Pemienne HepaBeHCTBA. JIMHENHBIE
HEPABEHCTBA C OJHOM NEPEMEHHOM M HMX cUCTeMbl. KBajapaTHble HEpaBEHCTBA.
Ilpumepwl pewrenusi OpoOHO-payUOHATLHBIX HEPABEHCME.

UucnoBele HEpaBEHCTBA W HMX CBOMCTBA. Jlokazamenbcmeo YUcCio8blX U
aneebpauyeckux HepageHcms.

ITepexon oT cioBecHOU (HOPMYIUPOBKU COOTHOIICHUN MEXIY BEIUYMHAMU
K airedpandeckoi. PellieHre TeKCTOBBIX 3a/1au alreOpandyecKuM CrocoOoM.

YucjioBble MOCJI€10BATEIbHOCTH

[lonsTe mnocnenoBarenbHOCTU. Apudmernyeckass U TeoMeTpuyecKas
nporpeccur. Dopmynel o0miero wieHa apupMETUYECKOW U T€OMETPUUYECKOMN
IPOrpPeCCHii, CYMMBI TIE€PBBIX HECKOJIBKUX WJIECHOB apU(METUYECKOH U
T€OMETPUUECKOU ITPOTPECCUM.

CI10HBIE TPOLICHTHI.

YucaoBbie QyHKUIHMH

[Tonstue dyukuu. O6nacte onpeaeneHuss Gpynkuuu. CriocoObl 3amaaHus
byukiuu. 'paduk PyHkium, Bo3pactanue U yobiBaHue (QyHKIMH, HAUOObIIEE U
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HAaWMEHbIIIEe  3Ha4YeHHWS  (QyHKOWH,  HYIM  QYHKIAH,  OPOMEKYTKH
3HAKOTOCTOSIHCTBA. UTeHne rpadukoB PyHKIUH.

OYHKIMK, ONUCHIBAIOIIME TMPAMYIO U OOpaTHYIO MPOMOPIHMOHATILHYIO
3aBUCUMOCTH, MX rpaduku. JluHelHas ¢yHKUUA, ee rpaduK, TeOMETPUYECKUN
cMbict  kodddunmentoB. ['mnepbona. Kaaparuunas ¢yHkiusa, ee rpaduk,
napa6ona. Koopnunatel BepuimHbl mnapabonibl, och cummeTpuu. Cmenenwwvie
@dyukyuu ¢ HamypaivHsimM nokazamenem, ux epaguxu. I'padbuxku QyHKIINNA: KOpEHb
KBaJIpaTHBIN, KOPeHb KyOuueckuid, Moayib. Mcnons3oBanue rpadgukoB QyHKIUH
JUTSL pEIICHUs] YPAaBHEHUN U CHCTEM.

[Tpumeps! TpadudecKiux 3aBUCUMOCTEN, OTPAXKAIOIIUX PEabHBIE MPOIIECCHI:
Kojie0aHue, TOKa3aTeNbHBIM POCT; uuUCI08ble (QYHKYUU, ONUCLIBAIOUWUEe MU
npoyeccasi.

[TapannenpHblii mepeHoC rpaduka BAOIb OCEH KOOPIWHAT U CUMMEMmpuUs
OMHOCUMENLHO OCEl.

Koopaunarel

N300pakeHre yucen TOYKaMU KOOPAUMHATHOM mpsiMoi. I'eomeTpuueckuii
CMBICI MOZYJI 4Yuchaa. YUCIOBBIE NPOMEXKYTKH: HMHTEPBAJ, OTPE30OK, Jyd.
Dopmyna paccmoanus Mexicoy mouKamu KOOPOUHAMHOLU NPSIMOII.

JlekapTOBBl KOOPJAMHATHI HA IUIOCKOCTH; KOOPAUHATHI TOUKH. KoopauHaTel
cepeaunsl orpeska. dopMyna paccTOSHUA MEXAY IBYMS TOYKAMM IUIOCKOCTH.
VYpaBHeHue NpsMoOH, yriaoBod Kod(p(UIUEHT NpSAMOH, YCIOBHUE MapajlieIbHOCTH
OpsIMBIX. YpaBHEHUE OKPYKHOCTH C LIEHTPOM B Haudaje KOOPAMHAT U 8 000U
3A0aHHOU MOoUKe.

I'paduueckass uHTEpHpeTanusi YpaBHEHHUWA C JIByMsS HEPEMEHHBIMH U HX
CUCTEM, HEPABEHCTB C JIBYMsI IEPEMEHHBIMH U UX CHCTEM.

T'eomempusn
IIpocreiiimme reomerpudeckue GUrypbl

Touka, npsmas. Otpe3ok, ayd. Yrona. Buasl yrinoB. CMexHble U
BEpTUKaJIbHBIE YIibl. Buccekrpuca yria.

ITepecekaromuecs: U napasienbHble IpsiMble. llepneHauKyisspHble MpsSAMbIE.
[Ipu3Haku mapauieabHOCTH TpsMbIX. CBOICTBAa MapajuIeNIbHBIX MPSIMBIX.
[IepieHaAUKYIISP M HAKIOHHAS K MPSIMOM.

MHOroyroJibHIUKH

TpeyronpHuku. Buabl TpeyroapHukoB. Meauana, OucceKkTpuca, BBICOTA,
CpenHssl JIMHUA TpeyroybHUKa. [[pu3Haku paBeHCTBa TPEYroibHUKOB. CBOMCTBA U
NPU3HAKK  PABHOOEAPEHHOTO TpeyroiabHuka. CepelrHHbIN NepHeHAUKYJIIp
orpe3ka. CymMa yrioB TpEYrojbHUKA. BHEMHWE YIJbl TPEyroJbHHKA.
HepaBeHncTtBo TpeyrosbHuKa. COOTHOLIEHMS MEXAY CTOPOHAMU U yriamu
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Tpeyronbanka. Teopema [udaropa.

[TogoGubie TpeyronabHuku. [lpu3Haku m1OAOOUS TPEYroJbHUKOB. TouKH
NepecevyeHusl MeauaH, OUCCEKTPUC, BBICOT TPEYrOJbHUKA, CEPEIUHHBIX
NEPHEHAUKYIISIPOB CTOPOH TpeyrojibHUKa. CBOMCTBO OMCCEKTPUCHI TPEYTOJILHUKA.
Teopema @aneca. MeTpuyeckue COOTHOILIEHHS B MPSMOYTOJIBHOM TPEYTOJbHUKE.
CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC OCTPOro yrIJia MPsSMOYIOJIbBHOTO Tpe-
yrojibHUKa U yriaoB ot 0 go 180. @opmyibl, CBA3BIBAIOIIME CHUHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC OJJHOTO W TOro e yria. PemieHue TpeyroibHHKOB. Teopema
CHUHYCOB U T€OpeMa KOCUHYCOB.

YerbipéxyronpHuku.  [lapamrenorpamm.  CBoiicTBa W IPU3HAKU
napauienorpamma. [IpsMoyroabHUK, poM0O, KBaapar, UX CBOMCTBA W TMPHU3HAKU.
Tpaneuus. CpenHsis IMHUS TpaNlEUUU U €€ CBOICTBA.

MHoroyroinbHUKH. Belykisie MHOTOYrojibHUKU. CymMMa yrioB BBITYKJIOTO
MHOTrOoyroyibHuKa. [IpaBuiabHbIE MHOTOYTOJIBHUKH.

Oxpy:xHOCTH U KpYyTI. ['eoMeTpHYecKue NOCTPOCHHUS

OKpy>XHOCTb U KpyT. DJIEMEHTHl OKPYXXHOCTH M Kpyra. LleHTpanbHblE U
BIMcaHHble yIubl. KacatenbHas K OKpY)KHOCTM M €€ cBoiicTBa. B3amMHoe
pPaCIIOJIOKEHUE MPAMONW M OKPYKHOCTH. OnucaHHas M BIMCaHHAs OKPYXHOCTH
TPEYTrOJbHUKA. BIMcaHHBIE M ONHUCAHHBIE YETBIPEXYTOJBHHUKU, MX CBOMCTBA WU
IIpU3HaKy. BrincaHHbIE U ONMCAHHBIE MHOTOYTOJIbHUKHU.

I'eomerpuueckoe wmecto Touek (I'MT). CepenuHHblil NepHEeHIUKYISAP
oTpe3ka u ouccektpuca yria kak [MT.

['eomeTpudeckne NOCTPOCHUS HUPKYJIEM U JIMHENKOW. OCHOBHBIE 3a1a4l HA
IIOCTPOECHUE: TOCTPOEHUE YIJVIA, PABHOIO JAHHOMY, IOCTPOCHHUE CEPEIUHHOIO
NIEPIICHMKYJIApA JAHHOTO OTPE3Ka, IOCTPOCHHUE IPAMOW, MNPOXOMSIIEH dYepes
JAHHYIO TOYKY U TEPICHIUKYISIPHON JaHHON MPSAMOMN, OCTPOCHUE OMCCEKTPUCHI
nanHoro yria. [loctpoenue TpeyrosgpHuKa 110 3aaHHbIM diemenTam. Merog ['MT
B 3371a4ax Ha IIOCTPOCHUE.

I/I3MepeHHe r¢eOMETPpHYC€CKHUX BCJIUYNH

JlnuHa otpeska. Pacctosinue Mexay nBymsi ToukaMu. PaccTosiHue oT TOUkH
110 IpsiIMOM. PaccTosiHrE MEX Ay MapallyIeIbHBIMU MPSMBIMH.

IlepumeTp MHOTOYTOJIBHUKA.

JInHa OKpYKHOCTH. /[TMHAa TyTH OKPYXHOCTH.

I'panycHas mepa yrna. BennunHa BOMCAaHHOTO yIJIa.

[TonsTus mionaau MHOroyroibHuka. PaBnoBenukue gurypsl. Haxoxnenue
IUIOIAAM  KBajJpara, MpsIMOYrOJbHUKA, MapajulejorpamMma, TpEeyroJIbHUKA,
Tparenu.

[Tonstne mnomanu kpyra. Ilmomane cektopa. OTHOIIEHHE IUIOLIAACH
Mo00HBIX GUTYP.
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JlekapToBbIe KOOPAMHATHI HA MVIOCKOCTH

@opmynia pacCTOSHHUS MEXKIy AByMs ToukaMu. KoopauHaTel cepeauHbl
oTpe3ka. YpaBHeHUE (QUTYpbl. YpaBHEHUS OKPYXKHOCTH W MPSAMOH. YTIIOBOM
KO3 hULIMEHT MpsSIMOiA.

BexkTopbl

[lonsitue Bektopa. Mogyne (nnuHA) BekTOpa. PaBHBIE  BEKTOpBI.
Komnmuneapusie BekTopbl. Koopaunatel BekTopa. Cl0KE€HHE W BbIYUTAHUE
BEKTOPOB. YMHOXEHHE BEKTOpa Ha uucio. CKajaspHOE NPOU3BEACHHE BEKTOPOB.
Kocunyc yria Mexay 1ByMst BEKTOPaMH.

I'eomeTpuueckue npeodpasoBanus

[Tonsitue o mpeoOpazoBanuu Gurypsl. [IBrxenue Gurypsl. Bunbl neuxenus
burypsl: napauieIbHBIM MEPEeHOC, OCeBasi CUMMETPHUSI, IIEHTpaJbHAas CUMMETpPHS,
noBopoT. PaBubie purypsl. ['omoteTus. [lonobue guryp.

JJIeMEeHTBI JIOTHKHU

Onpenenenue. AkCMOMBI U TeopeMbl. JlokazarenscTBo. J[0Ka3aTenbCcTBO OT
npotuBHOro. Teopema, oopatHas nanHoi. Heo0xoaumMoe u 10CTaTOYHOE yCIOBUS.
VYnoTpebiieHre JOTHYECKUX CBSA3OK eCal..., Mo ..., mo2oa U mojbKo mo2od.

I'eomeTpusi B HCTOPUYECKOM Pa3BUTHH

N3 ncropun reomerpun, «Havana» EBknuma. Mcropus mstoro mocrynara
EBxinna. TpuroHomerpus — Hayka o0 MU3MEpEHHH TpeyroiabHUKoB. [locTpoenue

MIPaBUJIBHBIX MHOTOYTOJIBHUKOB. Kak 3apoawmiack uaes KoopauHarT.
H.N. Jlo6auesckuii. JI. Ditnep. @anec. [Tudarop.

1. Temarnueckoe NIaHUPOBaHUeE.

5 Knacc (mamemamura)

KoJu - Bo KoJa — Bo
Ne Tema JacoB YacoB
(I BapuanT) | (Il BapuanT)

1 | HatypanpHble yncna. 20 23
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9 CrnoxeHre U BRIYUTAaHUE HATYPaTbHBIX 33 38
YUCe.
3 YMHOKEHHE U JIeTICHUE HATypaTbHBIX 37 45
YHUCe.
4 | OOBIKHOBEHHBIC JPOOH. 18 20
5 JHecatuanbie 1poOu. 48 55
5 [ToBTOpEHME U CHCTEMAaTHU3AITUS 14 93
y4eOHOro MaTepHaia.
Uroro: 170 204
6 Knacc (mamemamuxa)
Koua - Bo Koua - Bo
Ne Tema 4acoB 4acoB
(I BapuanT) | (Il BapHanT)
1 | JlenuMocCTh HATypalbHBIX YUCE. 17 22
2 | OObIKHOBEHHBIE APOOH. 38 47
3 | OTHOIIEHUS U IPOTIOPIIUH. 28 35
4 PannonanpHbIC YnCTa U IEHCTBUS HAJT 79 81
HUMU.
5 [ToBTOpEHME M CHCTEMAaTH3AITUS 15 19
y4eOHOro MaTepHaia.
Uroro: 170 204

7 Knacc (anzeopa)
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Koua - Bo Koua - Bo
Ne Tema 4acoB 4acoB
(I BapuanT) | (Il BapHanT)
1 JIunenHnoe YPaBHCHHE C OZIHOH 15 17
EPEMEHHOIA.
2 | Llenbie BoIpaskeHUSI. 52 68
3 OyHKIWH. 12 18
4 CucTteMbl TMHEHHBIX YPaBHEHUN C 17 21
JIBYMsI TIEPEMEHHBIMHU.
[ToBTOpEeHME M CUCTEMATHU3AIIHS
5 6 12
y4eOHOro MarepHana.
Uroro: 102 136
8 knacc (anzeopa)
Ko - BoO Kou - BoO
Ne Tema 4acoB 4acoB
(I Bapuanr) | (Il BapHanT)
1 | PaunoHanbHbIE BHIPAXKEHUS. 44 55
2 KBanpaTtHeie kopHU. J[eICTBUTEBHBIE o5 30
qucla.
3 | KBamparnbie ypaBHEHHS. 25 36
[ToBTOpEeHME U cucTeMaTU3aIysl
4 8 15
y4eOHOTO MaTepHaia.
Uroro: 102 136




9 knacc (anzeopa)

Koua - Bo Kou - BoO
Ne Tema 4acoB 4acoB
(I BapuanT) | (Il BapHanT)
1 | HepaBencrra. 20 25
2 | KBaaparnunas GyHKIUS. 38 45
3 | DneMeHTHl NPUMEPHON MaTEeMaTHUKH. 18 26
4 YucnoBbIe IOCIEI0BATEILHOCTH. 16 20
5 [ToBTOpEHME U CHCTEMAaTH3AITHS v 16
y4eOHOro MarepHana.
Hroro: 99 132
1 Kknacc (2eomempus)
Koua - Bo
Ne Tema 4acoB
1 [Ipocreiime reoMmeTpudeckre GUryphbl U UX 15
CBOWCTBA.
2 | TpeyroJbHUKH. 18
3 [TapannensHbie npsimpie. CymMMa yIjioB 15
TPEYTOJIbHHKA.
4 OxpyXHOCTb U KpyT. [ 'eoMeTpuieckue 15
MOCTPOCHUS.
5 [ToBTOpEHME 1 cucTeMaTU3aIKs Y4eOHOTO 5
Marepuana.
Uroro: 68
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8 knacc (ceomempus)

Koua - Bo
Ne Tema 4acoB
1 | YeThIpexyTroJbHUKHY. 22
2 | IlomoGue TpeyroJbpHUKOB. 16
3 | Pemmenne mpsiMOyTONBHBIX TPEYTOIBHUKOB. 14
4 MuoroyrosibHUKH. [110118]16 MHOTOYTOJIBHHUKA. 10
5 [ToBTOpEHUE U cUcTEeMaTU3aIUs Y4eOHOTO 5
Marepuana.
Hroro: 68
9 knacc (zeomempus)
Koua - Bo
Ne Tema 4acoB
1 | Pemenue TpeyroibHUKOB. 16
2 | [IpaBunbHbIE MHOTOYTOJILHUKH. 8
3 JlexkapToBbI KOOPIMHATHI HA INIOCKOCTH. 11
4 | BekTopshl. 12
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['eomeTpuueckue npeoodpazoBaHuUs. 11
[ToBTOpEHME M cucTEeMaTH3aKs Y4eOHOTO 3
MaTepuara.

Uroro: 66
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