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PaGouas nporpamma

YueOHslif mpemmer MaTemaTuka
Knace 7-9

YpoBeHb 00yueHUS 0a3oBblIit
Yuurens Mycradaesa @.A.

T'on cocraBnenns 2022

PabGouass mporpamma ydeOHOTO Kypca IO MareMmaThke s 7-9 Kjaccos

pa3paboTaHa B COOTBETCTBHH C.

-DenepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO
oOmero oOpa3oBaHMsl Ha OCHOBE aBTopckoul mporpammbl A.I'. Mep3snska, B.b.
[Tononckoro, M.C. fAxup, E. B. byuko «Marematuka. 5-11 kmacce». M.

:Benrana-I"pad

-benepanpapiM  3akoHOM «OO0 oOpazoBanuu B Poccuiickoit ®Denepamum» OT

29.12.2012 Ne273-®3;



- IlpumepHoii OCHOBHOI 00pa30BaTENbHON NPOrPaMMOM OCHOBHOTO OOIIEro
oOpazoBanus (omoOpeHa pelieHueM (eaepaibHOr0  y4eOHO-METOUYECKOTO
oObeMHEHUsT 10 o00ImeMy oOpa3zoBaHuio (mpoTokosn ot 8 ampens 2015 rona
Nel/15));

- (hemepanbHBIM MepeuHeM yUEeOHHUKOB,

- [lonoxxennem o CTPYKType, TOpSAAKE pa3pabOTKH U YTBEPKACHUA pPabOUnxX
nporpamm 1o yueOHbIM npenmeram, Kypcam MOV «Hukanoposckas COLLD.
Y4eOHUKHU, peaTu3yIoIIie MPorpaMmy:

1) A.T'. Mepsnsxk, B.b. ITomonckuii, M.C. SIkup. Anrebpa . 7 xiaacc. M.
:Benrana-I"pad

2) A.T'. Mep3isik, B.b. TTonouckuit, M.C. Sxup. Anreopa . 8 kiace. M.
:BenTana - I'pad

3) A.T'. Mep3isik, B.b. TTonouckuit, M.C. Sxup. Anreopa . 9 kiacc. M.
:BenTana - I'pad

4) A.I'. Mep3nsk, B.B. TTononckwii, M.C. Sxup. 'eomerpus . 7 kirace. M.
:BenTana - I'pad

5) A.I'. Mep3isik, B.B. ITononckuii, M.C. SAxup. ['eomerpust . 8 kirace. M.
:BenTana - I'pad

6) A.I'. Mep3isik, B.B. I[Tononckuii, M.C. SAxup. ['eomerpust . 9 kirace. M.
:BenTana - I'pad
Heasimu u 3agayaMu M3y4YeHHs] MATEMATHKH B OCHOBHOW IIKOJIe

SIBJISIIOTCS

* pa3BUTHC JIOTMYECKOIO0 M KPUTHUYCCKOTO MBIINLICHUSA, KYJBTYPhl PEUH,
CIIOCOOHOCTH K YMCTBECHHOMY JKCIICPUMEHTY;

* (GOopMHpOBAaHHWE Y VYYAIIUXCA HMHTCIUICKTyaJIbHOW YECTHOCTH U
OOBEKTUBHOCTH, CIIOCOOHOCTH K TPEOJIOJICHUIO MBICIUTEIIBHBIX CTEPCOTHIIOB,
BBITEKAIOIINX U3 OOBIIEHHOTO OIIBITA;

* BOCIHTAaHHWE KA4yeCTB JIMYHOCTH, OOCCIICUYUBAIONIUX COLHAIBHYIO
MOOUIBHOCTD, CIIOCOOHOCTH MPUHUMATh CAMOCTOSATEIIBHBIC PEIICHHS,

* (opMHpOBaHHE KAa4YeCTB MBIILICHHUS, HEOOXOAMMBIX IS aJanTallid B
COBpEMEHHOM HMH()OPMAIMOHHOM OOIIECTBE;

* pa3BUTHEC MHTEpECa K MaTeMaTHYCCKOMY TBOPUECTBY M MAaTeMaTHYCCKUX
CIIOCOOHOCTEI;

* (dopmupoBaHHE TPEACTABICHUA O  MaTeMaTWKe KaK  YacTu
OOIIEYeIOBEYECKONH KYNbTYpPhl, O 3HAYUMOCTH MATEeMAaTHKA B Pa3BUTHH
IIUBUJIN3AIINHI ¥ COBPEMEHHOTO 00IIIEeCTBA;

* pa3BUTHEC MPEJCTABICHUN O MaTeMaTUKe Kak (popmMe OmUCaHUs U METOJe
NMO3HAHUSA  JACHCTBUTENBHOCTH, CO3JaHME  YCIOBUM  JUIsI  NPUOOpETEHUS
NEPBOHAYAIILHOTO OMbITa MATEMAaTUYECKOTO MOJIEIUPOBAHUS;

* (opmupoBaHue O0OMMX CHOCOOOB HHTEIJIEKTYalIbHOU JESTEIBHOCTH,
XapaKTEpHbIX JJII MATeMaTHUKW W SBISIIOUIMXCS OCHOBOW TO3HABaTEIbHOU



KyJbTYpbl, 3HAUYUMOM JUIs pPa3IMYHBIX cQep YeTOBEUECKON eATeIbHOCTH;

* OBJIQJICHUE MaTeMaTUYECKUMHU 3HAHUSMHU U YMEHHUSIMH, HEOOXOJMMBIMHU
JUISL TIPOIOJKEHUSI OOYYEHUS B CTapIIel MIKOJIe UM UHBIX 0011e00pa3oBaTeIbHbIX
VUPEKJICHUAX, M3YUEHUS CMEXKHBIX IUCIUIUIMH, MPUMEHEHUS B IOBCEIHEBHOMU
JKM3HU;

* co3ganue (yHIaMeHTa ISl MaTEMaTHUUEeCKOTO pa3BUTHsA, (HOPMUPOBAHMS
MEXaHU3MOB MBIIIJICHUS, XapaKTEPHBIX JI1 MATEMATUYECKOUN eI TEIbHOCTH.

MecTo y4eOHOr0 npeaMeTa B y4eOHOM ILIaHe
Ha n3yyenue mareMaTuku B 5-9 Kiaccax OTBOAMTCS CIIEIYIOIIEE KOJIHMYECTBO
YacoB:

IBapuanT.
7 xnacc: anredpa- 3 yaca B Heaenmto (3 vaca x 34 negenu= 102 yaca B ron);
reoMeTpus — 2 yaca B Hejenro (2 Jaca X 34 Hepenu= 68 4acoB B TO)
8kiacc: anredpa - 3 yaca B Henento (3 vaca x 34 venenu= 102 yaca B ron);
reoMeTpus — 2 yaca B Heqenmo (2 yaca X 34 Henenu= 68 4acoB B o)
Oxmacc: anredpa - 3 gaca B Heaemo (3 yaca x 34 neaenu= 102 gacoB B TOx);
reomMeTpus — 2 yaca B Heqenmo (2 yaca X 34 Henenu= 68 4acoB B rof)
Htoro: 510 gacos.
lIBapuanT.
7 xnacc: anrebpa - 4 yaca B Henento (4 yaca x 34 nenenu= 136 yacoB B 101);
reoMeTpus — 2 yaca B Hejenro (2 Jaca X 34 Hepenu= 68 4acoB B To1)
8xiacc: anrebpa - 4 yaca B Hepenmto (4 gaca x 34 Henenu= 136 yacoB B T0O1);
reoMeTpus — 2 yaca B Hezenmo (2 yaca X 34 Henenu= 68 4acoB B rof)
Oxnacc: anredpa- 4 gaca B Hegenmo (4 yaca x 33 Henenu— 132 gaca B ron);
reomeTpus — 2 yaca B Hezenmo (2 yaca X 33 Henenu= 66 4acoB B rof)

HNrtoro:606 yacos.

Ilnanupyembie pe3yJIbTaThI H3yYEeHUs] Y4eOHOI0 MpeaMeTa.

N3yyeHnne wmaremMaTMKd B OCHOBHOWM IIKOJE JAae€T  BO3MOXKHOCTH
00y4YarommuMcst JOCTUYb CJICAYIOIINX Pe3yJIbTaTOB Pa3BUTHSL:

B JINYHOCTHOM HANPaBJICHUU:

1) ymeHue SICHO, TOYHO, T'PaMOTHO H3JIaraTh CBOM MBICIH B YCTHOW H
MUCbMEHHOM pe4Mu, MOHUMATh CMBICI TIOCTABJICHHOW 3aJay, BBICTPAUBATH
apryMEHTAIMI0, IPUBOUTH IPUMEPHI U KOHTPIIPUMEDHI;

2) KPUTHYHOCTD MBIIIJICHHS, YMEHHE pacrno3HaBaTh JIOTHYECKHU
HEKOPPEKTHBIC BBICKA3bIBAHUSI, OTJINYATh TUIIOTE3Y OT (haKTa;



3) mpeicTaBiIeHHE O MaTEeMAaTHYECKOM HayKe Kak cdepe YellOBEYeCKOM
NEeATEeIbHOCTH, 00 JTamax ee pa3BUTHUS, O €€ 3HAYUMOCTU JUIsl pPa3BUTHUSA
IMBWIN3ALINH;

4) KpeaTUBHOCTh MBIILICHHS, HHUIIMATHBA, HAXOTYMBOCTh, AaKTUBHOCTH TPH
pELICHUH MaTEMAaTUYECKUX 3a/1a4;

5) yMeHHEe  KOHTPOJMPOBATH  MpOIECC M pe3yapTaT  y4eOHOM
MaTeMaTUYECKOUIESITENbHOCTH;

6) cIOCOOHOCThP K OMOIHMOHATBLHOMY  BOCHPHUSTHIO MaTeMaTHYECKUX
00BEKTOB, 3aJ1a4, pEIICHUH, pacCyKICHHIA,

7)BOCIIUTAHUE POCCHICKON TpaKAAaHCKOM WIAECHTUYHOCTU: IAaTPUOTH3MA,
yBaxkeHus1 K OTedyecTBy, OCO3HAHMUS BKJIAJa OTEYECTBEHHBIX YUEHBIX B PAa3BUTHE
MHPOBOU HAaYKH;

8)OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTh U CIOCOOHOCTH
oOyJaromuxcss K CaMOpa3BUTHIO U caMO00pa30BaHUIO Ha OCHOBE MOTHBALMU K
OOyYEHHIO U TIO3HAHUIO;

9)oco3HaHHBIII BBHIOOp M TOCTPOEHUE JajJbHEHIEH WHIUBUY aJTbHOM
TpaeKTOpUM 0Opa3oBaHUSI Ha 0a3e OPUEHTUPOBKM B MHUpe Hpodeccuil U
npo(eCCUOHANBHBIX MPEANOYTEHUH C YYETOM YCTOMYMBBIX IO3HABaTENbHBIX
MHTEPECOB, a TAK)KE HA OCHOBE (DOPMUPOBAHMSI YBAKUTEIILHOTO OTHOILEHUS K TPY-
1y, Pa3BUTHE OIIbITa Y4aCTHS B COLMAIBHO 3HAYNMOM TPYIE;

10)ymenne KOHTPONUPOBATH MPOLIECC UM pe3yibTaT y4eOHOM W
MaTEMaTUYECKOM AEsITeIbHOCTH;

11)KpUTUYHOCTH MBIILJIEHUS, MHULIMATUBA, HAXOIYUBOCTh, aKTUBHOCTb MpHU
pELICHUH FreOMETPUUECKUX 3a/1a4;

B MeTalnpeIMeTHOM HANPABJICHNH:

1) mepBOHAYAIBHBIC MPEACTABICHUS 00 UACIX M O METO/IaX MAaTEMATHKH KaK
00 yHHMBEpCaJIbHOM SI3bIKE HAYKU U TEXHHUKH, O CPEICTBE MOJCITUPOBAHUS SABJICHUMN
UIIPOLIECCOB;

2) yMEHUE BUJICTh MAaTEMAaTUYECKYH0 3a/Jady B KOHTEKCTE MpPOOIeMHON
CUTYallMM B IPYTUX JACLHUIUIMHAX, B OKPYXKaIOLIEH )KU3HU;

3) yMCHHE  HAaXOAWTh B  pa3IM4YHBIX HWCTOYHUKAX  WH(OpMAIHIO,
HEOOXOUMYIO JUISl PEIICHUS MaTeMaTUYeCKUX IMpoOJieM, U MPEACTaBIsATh €€ B
MOHATHOW (opMe; MPUHUMATh PEIICHHE B YCJIOBHSIX HEMOJHON U M30BITOYHOM,
TOYHOM U BEPOSITHOCTHON MH(pOpMALINH;

4) yMeHUEe TOHMMATh M  HCIOJb30BaTh MAaTEMATHYCCKHE CPEICTBA
HarIsiAHOCTH (Tpaduku, TUuarpaMMbl, TaOIUIBI, CXEMBI M JIp.) JUIS WUTFOCTPAIINH,
MHTEPHpPETALNN, apPTYMEHTAllUH;

5) yMeHMe BBIIBUTATH THIOTE3bI MIPU PEIICHUH YYCOHBIX 33]a4 U TIOHUMATh
HEO0OXOIMMOCTb UX MPOBEPKU;

6) yMeHHEe TPUMEHSTh  HMHIYKTUBHBIE W  JIGAYKTUBHBIC  CIOCOOBI
paccyXJIeHuM, BUAETh PAa3IMYHbIE CTPATErMU PEIIEHUS 3a/1ay;

7) MOHMMAaHUE CYIIHOCTH aNTOPUTMHUYECKUX TNPEANHUCAHUN U yMEHHE
JEHCTBOBATh B COOTBETCTBUU C NPEIJIOKEHHBIM aJITOPUTMOM;



8) yMeHHEe CcaMOCTOSATENBHO CTaBUTh I€JIM, BBHIOMpPATh W CO3/aBaTh
AJITOPUTMBI JJIs PEILICHUS YUEOHBIX MaTeMaTHUECKUX IPo0IIeM;

9) yMeHue naaHUupoBaTh U OCYILECTBIATh AEATEIbHOCTh, HAIIPABJIECHHYIO Ha
peluIeHue 3aa4 UCCIIeN0BaTEIbCKOT0 XapakTepa;

10)yMeHne caMOCTOATENBHO ONPENETATh LEIN CBOET0 00y4YeHMsI, CTaBUTh U
(dopMynupoBaTh s ceOsl HOBBIE 3a/1a4i B Yu€0e, pa3BUBATh MOTUBBI U HHTEPECHI
CBOEH MO3HABATEIBLHOMN EATEIBHOCTH;

11)ymeHue COOTHOCHTH CBOM JAECUCTBHUS C IITAHUPYEMBIMU DPE3YJIbTATAMM,
OCYILECTBIISITh KOHTPOJIb CBOEH JIESATENBHOCTH B NPOLECCE JTOCTHKECHUS
pe3ynbTara, OnpeaeisaTh CocoObl NEUCTBUI B paMKax MPEIJIOKEHHBIX YCIOBUHI U
TpeOOBaHUl, KOPPEKTUPOBATH CBOU JCUCTBUS B COOTBETCTBHU C HM3MEHSIOLICHCS
CUTyaluen;

12)ymenue onpenensTh MOHATHSA, CO3[aBaThb OOOOIIEHHUSA, YCTaHABIIUBAThH
aHaJIOTUH, KJIacCU(PUIMPOBATh, CAaMOCTOATEIbHO BBIOMpPATh OCHOBAaHUS U
KPUTEPUU AJIs1 KIIACCU(PUKALIUY;

13)ycranaBiauBaTh IIPUYUHHO-CJIEICTBEHHBIE CBsI3H, IPOBOJUTH
J0Ka3aTeNbHOE PacCyKACHHUE, YMO3aKItoueHue (MHAYKTUBHOE, TEAYKTUBHOE U IO
aHaJIOTWUHU) U JIeNaTh BBIBOJIbI,

14)yMeHne WLTIOCTPUPOBAaTh HM3YUEHHBbIE IOHATUS M CBOMCTBAa (Quryp,
OIPOBEPIaTh HEBEPHBIE YTBEPKACHUS;

15)koMneTeHTHOCT B 00JaCTH  UCMOJBb30BaHUS ~ MH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

16)nepBoHavanbHbIe MPEACTaBICHUS 00 UIEAX U O METOAAaX T€OMETPUH Kak
00 YHUBEpCAIbHOM SI3bIKE€ HAYKH M TEXHUKH, O CPEJICTBE MOJECIHPOBAHUS SIBJICHUI
Y TIPOLIECCOB;

17)ymenne BHIETh T€OMETPUYECKYIO 3aJadyy B KOHTEKCTE MpOOIEeMHOM
CUTYallMM B IPYTUX JUCLHMIUIMHAX, B OKPYKAIOIIEH KU3HH;

18)ymMeHne HaxXoAMTh B  Pa3IMYHBIX HCTOYHUKAX  HMH(POpPMALHIO,
HEOOXOUMYIO JUIsl PEIEHUS MaTeMaTU4YecKuX MpoOseM, U MpeACTaBlsATh €€ B
MOHATHOW (popMe, MPUHUMATh PEIIEHUE B YCIOBUAX HEMOJHON WM U30BITOYHOM,
TOYHOMW WJIM BEPOSATHOCTHOM MH(OPMAIINH;

19)ymeHne mnNOHMMATh W HUCIOJIB30BaTh MaTEMaTUYECKHE CpPENICTBA
HArJSAHOCTH  (YepTexH, TaOJMIbI, CXeMbl M JAp.) I WIUIIOCTPaluy,
MHTEPHpPETALNN, apPTYMEHTAllUH;

20)ymeHue BBIIBUTaTh TUMOTE3bl NPU PEHICHUH 3aJadyd M TOHHUMATh
HEO0OXOUMOCTb UX MPOBEPKH.

B pesyabrare usydeHusi y4yeOHOro mpeamera « MaremMaTuka» Yy
oOyuaromuxcss OyayT cGopMUPOBAHBI PperyJjsiTUBHbIe, IO3HABaTeJbHbIE,
KOMMYHUKATUBHbIE, TMYHOCTHBIE Y'Y /L.

Perynstusnsie YVY/I:
* CAMOCTOSITENIbHO OOHapykuBaTh H (HOpPMyIHpOBaTh yueOHYI0 mpobiemy,
onpenesATs uens Y /l;



* BBIJIBUTATh BEPCHH PEIICHUS MPOOJIEMbI, 0CO3HaBaTh (M MHTEPIPETUPOBATH B
cirydae HE0OXO0JMMOCTH) KOHEYHBIH PE3yNIbTAT, BHIOUPATh CPEJACTBA JOCTHIKCHHS IICITH
U3 MPEUIONKEHHBIX, a TAKKE UCKATh UX CaMOCTOSTEILHO;

* COCTaBIATh (MHIMBHAYyaJIbHO WJIM B TPYIIIC) IUIAH PEIICHHS MPOOJIEMBI
(BBITIOJIHEHUSI TIPOCKTA);

* paboTas 10 IUTaHY, CBEPATh CBOM JCHCTBHUS C IEIBIO M MPH HEOOXOIUMOCTH
UCITPABJIATH OMIMOKHA CAMOCTOSTEIIBHO (B TOM YHCJIC M KOPPEKTUPOBATH IUIAH);

*B JUAJOre C YYUTEIEM COBEPIICHCTBOBATH CaMOCTOSTEIBHO BhIOpAaHHBIC
KPUTEPHUH OIICHKH.

.

ITo3naBarenbHbie Y Y /1!

* MPOBOJIUTH HAOIOJCHUE U IKCIIEPUMEHT TI0]T PYKOBOJICTBOM YUHTEIIS;

* OCYIIECTBIIATHh PACIIMPEHHBIN MOUCK WH()OPMAITUU C UCIIOJIB30BAaHUEM PECYPCOB
oubnuotek u Murtepuera;

* OCYIICCTBIIATh BBIOOpP HambOosiee A(PGEeKTUBHBIX CIOCOOOB pelieHus 3aaad B
3aBUCHUMOCTH OT KOHKPETHBIX YCIIOBHIA;

* aHAIM3UPOBATh, CPABHUBATH, KIACCU(PHUITUPOBATH U 000011aTh (DAKTHI U SBJICHHS;

. JlaBaTh OMPEICIICHUS TOHATHSM.

KommynukatuBubeie YV /I

* CAMOCTOSITEIbHO OPTaHHW30BBIBATH Y4eOHOE B3aUMOJACHCTBHE B TPYIIC
(ompenensaTh o0IMe 1eIu, J0TOBapUBATLCS IPYT C APYTOM U T. 11.);

* B IUCKYCCHUU YMETh BBIIBUHYTh apPTYMEHTHI M KOHTPApPTYMCHTHI;

* YYUTHCS KPUTUIHO OTHOCUTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM TIPU3HABATH
OIMMOOYHOCTH CBOETO MHECHHUS U KOPPEKTUPOBATh €T0;

* TOHMMaAs TIO3MIIMIO JPYTOro, pa3indaTh B €r0 pe4H: MHEHHE (TOYKY 3pCHUS),
JIOKA3aTeNbCTBO (apryMeHThl), (aKThl (TUIIOTE3bl, aKCUOMBI, TEOPHH).

B IIPE€IMETHOM HaNpPaBJICHUM:

® 0OCO3HAHUE 3HAYCHUS MAaTEeMAaTUKH J1JIsl TOBCEIHEBHOM KU3HU YEIOBEKA;

® IPE/ICTABIICHUSI O MATEMAaTHYECKOW Hayke Kak chepe MaTeMaTHndecKon
JesTeIbHOCTH, 00 dTanax e€ pa3BuTHUs, 0 €€ 3HAUUMOCTH JJIS PA3BUTHS
UUBUIN3ALINH;

e yMeHHS padOTaTh C MATEMAaTUUYECKUM TEKCTOM (CTPYKTYpPHUPOBAHUE,
U3BJIEYEHUE HEOOX0AUMON HH(OpPMAIUK), TOYHO U TPAMOTHO BBIpaXaTh
CBOM MBICIIM B YCTHOW U MUCbMEHHOW PEYH, TPUMEHSIS MATEMATHYECKYIO
TEPMHUHOJIOTHIO M CUMBOJIMKY, UCIIOJIb30BaTh PA3JIUYHbIC SA3bIKU
MaTEMaTHKH (CIIOBECHBIN, CHMBOJINYECKHM, TpaduuecKuil), pa3BUTUs
CIIOCOOHOCTH 0OOCHOBBIBATH CYKIEHUS, POBOIUTH KIacCU(PUKAIIHIO;

® BJIaACHUSA 0a30BBIM ITOHATHHHBIM arraparom: UMEThb IMPCACTABICHUC O
YHCIJIC, ,Z[pO6I/I, IMPOLICHTAX, 00 OCHOBHBIX IrCOMCTPHUUCCKUX 00BeKTax



(TOuka, mpsimMasi, TIOMaHasi, yrojl, MHOrOyroJIbHUK, MHOTOTPaHHUK, KPYT,
OKPYXXHOCTb, 1Iap, cepa u 1p.), GopMUpOBaHUS PECTABICHUHN O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEATTBHOM MUPE U PA3JIUYHBIX
croco0ax Mx U3y4eHHUs;

® TIPAKTHUYCCKH 3HAUYNMMbIC MATCMATHYCCKHUC YMCHUA U HABBIKU, UX
MMPUMCHCHUC K PCHICHUIO MATCMATHICCKUX U HCMATCMATHYCCKUX 34144,
mpcamojararomuc yMCcHHA:

¢ BLINIOJIHATL BBIYUCIICHUA C HATYPAJIbHBIMU YUCJIAMU, OOBIKHOBEHHBIMH U
CCATHYHBIMU I[pO6$IMI/I IMOJIOKUTCIIbHBIMUA 1 OTPULATCIIbHBIMH YHUCIIAMU;

® pellaTh TEKCTOBBIC 33/1a4l apUPMETHUECKUM CITIOCOOOM U C TIOMOUIBIO
YpaBHEHUN;

® 1300paxkath PUTyphl HAa TIOCKOCTH;

® JCIOJIb30BaTh FTEOMETPUICCKHI «A3BIK» JIJISl ONMCAHUS TPEIMETOB
OKPY’KaIOIIEeT0 MUPA;

® U3MEPATH IJIUHBI OTPE3KOB, BEJMYMHBI YTIIOB, BBIYHCIISATH TUIOIIAIN 1
00BEMBI PUTYp

® pacro3HaBaTh U U300paKaTh paBHbIE U CUMMETPUYHBIE (DUTYPBI;

® TPOBOJUTH HECIIOXKHBIE MPAKTUYCCKUE BBIYUCICHHUS C TIPOIICHTAMH,
UCTIONIb30BaTh MPUKHUJIKY U OLIEHKY;

® BBINOJHITH HEOOXOIUMBIE U3MEPEHUS;

® CNOJb30BaTh OYKBEHHYIO CUMBOJIUKY JUJISl 3aITUCH OOIIMX YTBEPKICHU,
(bopmy, BeIpaXEHUH, ypaBHEHU;

® CTpPOWTH HAa KOOPAMHATHOM IIIOCKOCTH TOYKH IO 3aIaHHBIM KOOpIMHATaM,
OTIPEETSATH KOOPAUHATHI TOUEK;

® YWTATh M UCIIOJIB30BATh MH()OPMAIINIO, TPEICTABICHHYIO B BU/IE TaOJIHIIbI,
JTuarpaMMbl (CTOIOYATON WM KPYTOBOI), B Tpa)iueckoM BHJIE;

e pewiaTh NpocTelIIe KOMOMHATOPHBIE 3a7]aul IEPeOOPOM BO3ZMOMKHBIX
BapHaHTOB.

BpimyckHuk Hayuyurcs B 5-6 kiaccax (WS MCNOJbL30BAHUA B
NMOBCEJHEBHOM JKHU3HM M  o0ecrmeyeHHs] BO3MOKHOCTH  YCIIEHIHOIO
NMPOI0JIKeHHsI 00pa30BaHUA HA 02A30BOM YPOBHeE)

JJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKM:

o OnepupoBarh Ha  0a30BOM  ypoBHE'  MNOHATHAMU:
MHOECTBO, 3JIEMEHT MHOKECTBA, IOAMHOKECTBO, TPUHAJIEKHOCTb;

o 3a]1aBaTh MHOKECTBA MTEPEUHCICHUEM HX JJIEMEHTOB;

o HAXOJIUTh MepecedyeHre, 00beIMHEHHE, TOAMHOKECTBO B

IPOCTEUIINX CUTYaAlUsX.
B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:




® DPacno3HaBaTh JOTUUYECKU HEKOPPEKTHBIE BhICKA3bIBAHUS
Yucaa.

e OmnepupoBaTh Ha 0A30BOM YPOBHE MOHSATHUAMH: HATYpaJIbHOE YHCIIO,
1E€JI0€ YMCII0, OOBIKHOBEHHASI POOb, JMECATUYHAS APOOb, CMEIIaHHOE YHCIIO,
palMOHANILHOE YUCJIO;

® JCIIOJB30BaTh CBOKMCTBA YMCEN U NPABUJIA ACUCTBUM IIPU BBIIIOJIHEHUN
BBIUHCJICHU;

® 1CHOJIb30BaTh TMPU3HAKKA Jeaumoctd Ha 2, 5, 3, 9, 10 mnpu
BBITIOJTHEHWHU BBIYMCIICHUN W PEIICHUH HECIOXKHBIX 3a/1a4;

® BBHINIOJHATh OKPYIJIEHUE PALMOHAIBHBIX YUCEI B COOTBETCTBHM C
MpaBUJIaMH;

® CpaBHMBATbH pallMOHAJILHbBIC YUCIIA.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

® OIICHUBAaTh PE3YyJbTAThl BBIYUCICHUN NPU PEIICHUH MPAKTHUYECKUX
3aj]ady;

® BBHINIOJHATHh CPABHEHUE YUCET B PEAIBHBIX CUTYalIHSIX;

® COCTaBJIATh YHWCJOBBIE BBIPAKECHUS TPU PEHICHUM MPAKTUYECKUX
3a/1a4 ¥ 337124 U3 APYTuX y4eOHBIX IPEAMETOB

YpaBHeHUA U HEPABEHCTBA.

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSIMHU: PABEHCTBO, YHCIOBOE
PaBEHCTBO, ypaBHEHHUE, MPOBEPATH CIPABEIJIMBOCTh YHUCIOBBIX PABEHCTB M
HEPABEHCTB;

CrarucTuka ¥ TeOpusi BEepOATHOCTEM.

e [IpencraBiarh AJaHHBIC B BUJI€ TaOIUI, AUArpamMM, TpauKoB;

e yyTtaTh MWHGOpPMALUIO, TPEJACTABICHHYD B  BUJE  TaOJMIIBI,
JUarpaMmbl, Tpaduka.

TexcrToBbIC 321a4H.

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

® CTpPOUTh CXEMATHYECKUM YepTEX WIM JPYryl0o KpPaTKyl 3amuch
(Tabnuita, cxema, PUCYHOK) KaK MOJEIb TEKCTa 3ajJaud, B KOTOPOH JaHbI
3HAYEHUS TPOMKH B3aMMOCBS3aHHBIX BEIMYWH, C LIEJIbI0 TOMCKA PEIICHUs
3a/1a4y;

® OCYIICCTBJISATH CHOCOO TIOMCKAa pENICHHS 3aJadd, B KOTOPOM
pacCcykJieHue CTPOMUTCS OT YCIIOBUS K TPEeOOBaHWIO, MPU TOUCKE PEIICHUS
3a/1a4, Uiu OT TPeOOBaHUS K YCIIOBHIO;

® COCTaBJIATH IUIAH Mpoliecca PEIICHHS 3a/1auu;

® BBIJICIIATH dTaIlbl PEIICHUS 3a1a4H;

® UHTEpPIPETUPOBATh  BBIUMCIUTENIbHBIE  pE3yJbTaThl B  3ajaue,
HCCIIEIOBATh MMOJYUYEHHOE PEIICHHE 3a]1a4H;

® 3HATh Pa3IMUME CKOPOCTEH 00BEKTa B CTOSUEH BOJIE, TPOTUB TCUCHHUS
U 10 TEYECHUIO PEKU;

e pemaTh 33/1a4M Ha HAXO0XKIAEHUE YAaCTU YUCIa U YKCIIA 110 €ro YacTH;



e pemarh 3a7a4d pa3HbIX TUMOB (HAa paboTy, Ha TIOKYNKH, Ha
JIBIKEHHUE), CBS3BIBAIONIMX TPHU BEJIMYMHBI, BBIICIATH AITH BEJIMYMHBI H
OTHOILICHHS MEXIY HUMU;

® HaxOJWUTh MPOLEHT OT YKCJIA, YUCJIO MO MPOLUEHTY OT HEr0, HAXOAUTh
MPOIIEHTHOE CHUYKEHUE WM MPOIEHTHOE MOBBIIIICHUE BEIUUMHBIL;

® pemiaTh HECT0XKHBIC TIOTUYECKUE 3a]a4l METOJIOM PACCYKICHUM.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

® BBIJBUraThb THUIOTE3bl O BO3MOXHBIX MPEAECIbHBIX 3HAYEHUAX

YHICJIOBOT'O OTBETA 33Jja4M (J1e1aTh MPUKUIKY )
I'eomeTpuyeckue purypsl.

e OmnepupoBath Ha 0a30BOM YPOBHE MOHATUSAMH: (HPUTypa HA TIIOCKOCTH
U TeI0 B NPOCTPAHCTBE, TOYKA, OTPE30K, MpsAMas, Jyd, JIOMaHas, yrodi,
MHOTOYTOJIbHUK, TPEYTOJbHUK W YETBIPEXYTOJbHUK, TMPSMOYTOJbHUK U
KBaJpaT, OKPY>KHOCTb U KPYT, IPSIMOYTOJIbHBIN Napajuiesienunen, Kyo, map.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

e pemaTh NPaKTUYECKUE 33/1a4d ¢ IPUMEHEHUEM MPOCTEHIINX CBOMCTB
uryp.

N3mepenusi M BbIYMCICHHS.

® BBHINIOJHATH HM3MEPEHHE JJIMH, PACCTOSIHUM, BEJIMYHUH YIJIOB, C
MOMOII[BI0O HHCTPYMEHTOB JIJISI K3MEPEHUU IJIMH U YTJIOB;

® BBIYUCIIATH IUIOMIAAN TPSIMOYTOJIBHUKOB.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

® BBIYUCIATHh PACCTOSHHUS HAa MECTHOCTHM B CTAHAAPTHBIX CUTyalUsX,

IJIOIIAIA PSIMOYTOJIbHUKOB
HocTpoenus.

e 1300paxkarh u3ydaemble MIIOCKUE (UTYpPBI U OOBEMHBIE TENA OT PYKH
U C TIOMOIIBIO TUHEUKU U IIUPKYJIS.

B noeceonesnoii ycusnu u npu uzyueHuu Opy2ux npeomemaos:

® BBITNOJHATH IPOCTEHIITNE MOCTPOCHUSI HA MECTHOCTU, HEOOXOIMMBIE B
PEATBHOM )KU3HU

HUctopust MaTeMaTHKH.

® ONUCHIBAaTh OTHEJbHBIC BBIAAIOIIMECS PE3YIbTaThl, IMOJTYYEHHbIE B
X0JI€ pa3BUTHSI MATEMAaTUKN KaK HAyKH;

® 3HaTh NPUMEPHl MATEMATUYECKUX OTKPHITUN U MX aBTOPOB, B CBSI3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPUEN

BbIyCKHHK __HavuuTcss B 7-9 kjgaccax (mjisi HMCIOJb30BAaHUA B

NMOBCETHEBHON  KM3HM W  o0eclmeYeHUs] BO3MOKHOCTH  YCIEHIHOTO
NPOJ0JIKeHNsI 00pa30BaHNsl HA 02a30BOM yYPOBHe).

DJIeMeHThI TEOPUH MHOKECTB M1 MATEeMATH4YeCKOM JIOTHKU:
o OnepupoBaTh Ha 0a30BOM  ypOBHE®>  MOHATHSAMU:
MHOY€ECTBO, 3JIEMEHT MHOKECTBA, [TOJIMHOXKECTBO, IPHUHAJIEKHOCTH;
J 3aJ]aBaTh MHOYKECTBA MEPEUUCICHUEM UX AIIEMEHTOB;




o HaxXOJUTh NepeceueHre, 00beAUHEHNE, TOJJMHOKECTBO B
IPOCTENIINX CUTYaILHSX.
B noeceonegnoit ycuznu u npu uzyueHuu opyzux npeomemaos:

® JCIOJIb30BaTh Ipaduueckoe Mpe/ICTaBlIeHHe MHOXKECTB JJIs ONMUCAHUS
peanbHBIX MPOIECCOB M SBJICHUM, MPU PEIICHUU 3a7a4 JPYTrUX Y4eOHBIX
pEIMETOB

Yucaa.

e OrnepupoBarh Ha 0a30BOM YPOBHE MOHATHUSIMU: HATypajdbHOE UYUCIIO,
1[EJI0€ YUCII0, OOBIKHOBEHHAsI ApOoO0b, JAecATUYHas ApoOb, CMEUIAaHHOE YHCIIO,
palMoHANIBHOE YUCIIO, ApUPMETUUECKUIN KBAIPATHBIN KOPEHB;

® JCIIOJb30BaTh CBOKMCTBA YMCEN U IIPaBUJjIa AEHCTBHI NPHU BBIIIOJHEHUN
BBIYMCIICHMI;

® HCNOJIb30BaTh MPU3HAKKA Jenumoctd Ha 2, 5, 3, 9, 10 mnpum
BBITIOJTHEHUHU BBIYMCIICHUM U PEIICHUH HECIOKHBIX 3a]1ay;

® BBHINIOJHATH OKPYIJIEHUE PAllMOHAIBHBIX YHUCEN B COOTBETCTBHM C
MpaBUJIAMH;

® OIICHMBATh 3HAYECHUE KBAJPATHOTO KOPHS U3 MOJOKUTEIBHOTO LIETOTO
YHUCIa;

® pPacno3HaBaTh pallMOHAJbHBIC U UPPAIIMOHATBHBIC YHCIIA;

® CpaBHMBATh YHUCJIA.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

® OIICHMBAaTh PE3YyJIbTAThl BBIYUCICHUNA MPU PEIICHUH MPAKTUYECKUX
3ajay;

® BBHINIOJHATH CPABHEHHUE YUCEN B PEATbHBIX CUTYaLIUIX;

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

ToxknecTBeHHbIE IPeo0pa3oBaHus.

¢ BrInmogHATh HECIOKHBIE TPEOOPA30BaAHMUS JJII BEIYUCIICHUS 3HAYCHUN
YUCJIOBBIX BBIPAYKEHUM, COAEpKAIIMX CTEIEHU C HATypaJbHbIM IOKa3aTeseM,
CTEICHH C IIeJIBIM OTPUIATEIbHBIM MTOKa3aTeleM;

® BBINOJIHATL HECJOXKHBIE MPEeoOpa3oBaHUS  IIEBIX  BBIPAKCHUN:
pPacKpbIBaTh CKOOKH, IPUBOIUTH MOJAO0HBIC ClIaraeMbIe;

® HCIMOJBK30BaTh (POPMYIJBI  COKPAIIEHHOTO YMHOXEHMs (KBajpar
CYMMBI, KBaIpaT pa3HOCTH, Pa3HOCTh KBAJIPATOB) ISl YIIPOLIECHUS BEIYMCICHUIN
3HAYEHUU BBIPAKECHHUI;

® BBINOJIHATHL  HECJIOXKHBIE  TIpeoOpa3oBaHus  JAPOOHO-TUHEHHBIX
BBIPAKCHUM.

B noeceonesnoii scusnu u npu uzyuyeHuu Opy2ux npeomemaos:

® TIOHMMATh CMBIC]I YHCJIA, 3aITUCAHHOTO B CTAHJAPTHOM BU/IE;

e onepupoBaTh Ha 0a30BOM YPOBHE IMOHSATUEM «CTAHAAPTHAS 3alKCh
YHUCTIa

YpaBHeHUs U HEPABEHCTBA



e OmnepupoBarh Ha 6a30BOM ypOBHE MOHSATUSMU: PABEHCTBO, YHCIOBOE
PaBEHCTBO, ypaBHEHHE, KOPEHb YpaBHEHUS, PEIICHUE YpPaBHEHHUS, YHCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PEIIICHNE HEPABEHCTBRA,;

® TIPOBEPSATH CIPABEIMBOCTH YNCIOBBIX PABEHCTB U HEPABEHCTB;

e pelaTh JMHEHHBbIE HEPAaBEHCTBA W  HECJIOXKHbIE HEPABEHCTBA,
CBOJAIIMECS K JIMHCHHBIM;

® pelIaTh CUCTEMbI HECJIOKHBIX JIMHEUHBIX YPAaBHEHU, HEPABEHCTB;

® TPOBEPATH, SIBISICTCS JM JAaHHOE YHCIO PEIICHUEM YpPaBHEHMUS
(HEepaBeHCTBA);

® pelaTh KBaAPaTHBIE YPaBHEHUS OJHUM U3 CIIOCOOO0B;

® 1300pa)kaTh PEIICHHUS HEPABEHCTB U MX CUCTEM Ha YHCIIOBOM MPSAMOM.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

® COCTaBJATh U pEIlIaTh JIMHEWHBIE YpaBHEHHUS IpPHU PEIICHUU 3ajady,

BO3HUKAIOIIUX B IPYTUX yUEOHBIX MPEAMETaX
DyHKUMH.

® HaXOJUTh 3HaYeHUE (QYHKLHHU 10 3aJaHHOMY 3HAYECHHIO apryMEHTA;

® HaXOJUTh 3HAYEHHUE apTryMEHTa 0 33JJaHHOMY 3HA4YeHHIO (YHKLIHU B
HECJIOKHBIX CUTYALIUAX;

® OIpelneisaTh IMOJIOKEHHE TOYKH MO €€ KOOpAMHATaM, KOOPAMHATHI
TOYKH 1O €€ MOJIOKEHUIO Ha IJIOCKOCTH;

e 10 rpaguKy HaXOJUTh 00JIACTH ONpENETIEHUSI, MHOKECTBO 3HAUCHHIA,
HYJTU (YHKIIHH, TPOMEKYTKHA 3HAKOIIOCTOSIHCTBA, MPOMEKYTKH BO3PACTAHUS U
yObIBaHMsI, HAMOOJIbILIEEC ¥ HAUMEHbIIEE 3HaUCHUE (DYHKIINHY;

® CTpouTh rpaduiK TUHEHHONU PYHKITUY;

® TIPOBEPSATH, SBIAETCS JIM JaHHBIM Tpaduk TpaduKoOM 3aTaHHOM
byHKUMK (TUHENHOW, KBaAPAaTUYHOM, 00paTHON MPOMOPLMOHATIBHOCTH);

® [PUMEPHO OMNpPEAENSATh KOOPAMHATHI TOYKHU MEpecedyeHus: rpaukoB
yHKUMH;

e oOmnepupoBaTh Ha 0a30BOM ypOBHE MOHATHUSIMU: MOCJIEI0BATEILHOCTD,
apudmeTryeckas Iporpeccusi, reoOMeTpruIecKast porpeccus;

e pemiath 3a7aud Ha MPOTPECCHM, B KOTOPBIX OTBET MOXKET OBIThH
MOJIy4EeH HEMOCPEACTBEHHBIM MOACYETOM 0€3 MpUMEHEHUsT (HopMy.

B noeceonesnoii scusnu u npu uzyuyeHuu Opy2ux npeomemaos:

® JCIOJIb30BaTh IpaUKU peaIbHBIX MPOILIECCOB M 3aBUCUMOCTEH ISt
ONpenieNeHus MX CBOWCTB (HauOoyblIME M HAUMEHbIIWE 3HAYCHHUS,
OPOMEXYTKH BO3pacTaHUsl U YOBIBaHUSA, OOJACTH TOJOXKUTEIbHBIX |
OTPHUIATENbHBIX 3HAYCHUH U T.I1.);

® JCIOJIb30BaTh CBOMCTBAa JWHEHHOW GyHKIMH W ee Tpaduk mpu
pelIeHn  3a7a4 U3 APYyrux y4eOHbIX PEIMETOB

CraTucTuka ¥ TeOpusi BEPOSITHOCTEM.

e llmers mpencraBieHHE O CTAaTHCTHYECKUX  XapaKTEPUCTHKAX,

BEPOSITHOCTU CIy4aHOTO COOBITHSI, KOMOMHATOPHBIX 3a/1ayax;



® pemiaTh MPOCTEWIlIMe KOMOWHATOPHBIE 3aJa4yd METOJIOM MIPSIMOTO U
OpraHU30BaHHOTO Nepedopa;

® T[IPEJICTABIIATh JaHHBIE B BUE TaOIUIl, 1Uarpamm, rpadukos;

e unutath WHPOPMANWIO, TMPEACTABICHHYIO B BHAC  TaOJHIIbI,
JUarpammsl, rpaduka;

® ONpENeNISITh OCHOBHBIE CTATUCTUYECKHE XAPAKTEPUCTUKHU UYHMCIIOBBIX
HabOopOB;

® OIICHUBATh BEPOSITHOCTh COOBITUS B MPOCTEUIIINX CITydasiX;

® UMETh NPEACTABICHUE O POJU 3aKOHA OOJIBIIMX YHCEI B MAacCOBBIX
SABJICHUSIX.

B noeceonesnoii ycusnu u npu uzyuyeHuu Opy2ux npeomemaos:

® OIICHUBATh KOJUYECTBO BO3MOXKHBIX BAPUAHTOB METOIOM Mepedopa;

® UMETh MPEACTABICHUE O POJM MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHIH;

® CpaBHMBATh OCHOBHBIE CTaTUCTUYECKHUE XapaKTePUCTUKU,
MOJIYYEHHBIE B MPOLIECCE PELICHUs MPUKIATHON 3aau, U3YYEHHUS! PEaTbHOIO
SBJICHUS;

® OIICHUBATh BEPOSITHOCTh PEATbHBIX COOBITHI U SIBIICHUHN B HECIIOKHBIX
CUTYaIHIX

TexkcrToBbIC 321a4H.

e Pemiarh HECIOXHBIE CIOKETHbIE 3aJayd pa3HbIX TUIIOB Ha BCE
apupMeTUIYECKUE ICUCTBUS,

® CTpPOUTh CXEMAaTHYECKUN YepTEX WIM JPYryl0 KpPaTKyl 3amuch
(Tabmuma, cxeMa, pPUCYHOK) Kak MOJENb TEKCTa 3aJladyd, B KOTOPOW JaHbI
3HAYEHUS TPOMKH B3aUMOCBA3aHHBIX BEIMYWH, C LIEJIbI0 TOUCKA PEIICHUs
3a/1a4u;

® OCYHICCTBJISTH CHOCOO TIOMCKAa peIHIeHUs 3aJadd, B KOTOPOM
pacCyXJIeHUE CTPOUTCS OT YCJIOBHS K TpeOOBaHUIO, NPHU TOHMCKE pEelIeHUs
3a/1a4, Wik OT TPEOOBaHUS K YCIIOBHIO;

® COCTaBJISITH IUIAH MPOLIECCA PELICHUS 3a]auH;

® BBIJICIIATH dTaIlbl PEIICHUS 3a1a4H;

® HHTEPNPETUPOBATh BBIUMCIUTENIBHBIC  PE3yJNbTaThl B 3ajade,
UCCIIEIOBATh MMOJTYYEHHOE PEILICHHE 33/1a4H;

® 3HATh pa3JIMuUE CKOPOCTEH 0OBEKTA B CTOSAUEH BOJIE, IPOTUB TCUCHUS
U TI0 TEUCHUIO PEKH;

® pelaTh 33Jla4d Ha HAXO0K/ICHHE YaCTH YKCIIa U YKCIIa IO €ro YacTu;

e pemaTrh 3a7a4d pa3HbIX THUMOB (HAa paboTy, Ha TIOKYNKH, Ha
JBIDKEHUE), CBS3BIBAIONIMX TPH BEJIMYMUHBI, BBIICTSATH OTH BEJIUYUHBI U
OTHOUICHUS MEXTY HUMU;

® HaXOJUTh MPOIEHT OT YKCIIA, YUCIO IO MPOLEHTY OT HEro, HaXOUTh
MPOLIEHTHOE CHUKEHUE WU MPOLIEHTHOE MOBBIIICHUE BEJIMYUHBI,

® pelaTh HECIOXKHBIE JIOTHUECKHUE 337]a4l METOJOM PACCYKICHUM.

B noeceonesnoii scusnu u npu uzyuenuu opy2ux npeomemaos:



® BBIBUTATh THUIOTE3bI O BO3MOXHBIX MPEACTHHBIX 3HAYCHUSIX
YHICJIIOBOTO OTBETA 3aJja4M (JIe1aTh MPUKUIKY )
I'eomerpuueckue purypsl.
e OrnepupoBaTh Ha 0230BOM YPOBHE MOHSATUSMU T'€OMETPUUECKUX
buryp;
e u3BJICKaTh HHPOPMAIMIO O TEOMETPUUYECKUX (Urypax,
MPE/ICTABIICHHYIO HA YEPTEKax B IBHOM BUJIE;
® [IPUMEHATH JJIs PEUICHUs 3a/ad reoMeTpuyeckue (akThbl, €CIH
YCIJIOBUSI X TPUMEHEHUS 3a/1aHbl B IBHOM (opMme;
® pemniaTh 33Ja4d HAa HAXOXKJIECHHE T€OMETPUYECKHUX BEJIMYMH IO
oOpasiam Wi alropuTMam.
B noeceonesnoii ycusnu u npu uzyuyeHuu Opyux npeomemaos:

® JCIOJIb30BaTh CBOMCTBA TEOMETPUYCCKUX GUTYpP A PEIICHUS
TUTIOBBIX 3aJ1a4, BO3HUKAIOIIMX B CHUTYalMsIX TOBCEAHEBHOM KU3HM, 3aj]a4
MPAKTUYECKOTO COJICPIKAHUS

OTHOLIEHUS.

e OmnepupoBath Ha 0a30BOM YpOBHE TMOHSATUSMH: PABEHCTBO QUTYD,
paBHbIE (UTYpBI, PABEHCTBO TPEYTOJbHHUKOB, NapAICIBbHOCTD MPSIMBIX,
NEPICHANKYIAPHOCTh TPSIMBIX, YIJIBI MEXKAY TPSIMBIMH, TEPICHIUKYIIP,
HAKJIOHHAS, TIPOSKITHSI.

B noeceonesnoii ycusnu u npu uzyuyeHuu Opy2ux npeomemaos:

® JCIOJb30BaTh OTHOIIEHWS IS PEIICHUsS TPOCTEHIMX 3ajad,

BO3HUKAIOUIMX B PEAIbHOM KU3HU
N3mepeHusi u BIYUCIEHUS.

e BHINOMHATh HW3MEPEHHE JUIMH, PACCTOSHUMA, BEIUYMH VYTIJOB, C
MTOMOIIBIO HHCTPYMEHTOB JIJTSI NU3MEPEHHH JIJTUH U YTJIOB;

® TpUMEHATH (OPMYJBI TMEpUMETpa, IUIOMAAX W O00BEMA, TUIOIIAJH
MOBEPXHOCTH OTJECIBHBIX MHOTOTPAHHUKOB TIPH BBIYHCIICHHUSAX, KOT/JA BCE
JTAHHBIE UMEIOTCS B YCIIOBHH,

e mnpumeHsTh Teopemy Iludaropa, 0a30Bble TPUTOHOMETPUUECKHE
COOTHOWIEHHUSI JJIs BBIYMCIICHHS JUIMH, PACCTOSHUH, IUIOIIAEN B MPOCTEUIIINX
CITyJasix.

B noeceonesnoii scusnu u npu uzyuyeHuu Opy2ux npeomemaos:

® BBIYHCIIATH PACCTOSIHUS HAa MECTHOCTH B CTaHIAPTHBIX CHTYaIWsAX,
IJIOMAA B TPOCTEHIIUX CIydasX, MPUMEHATh (OPMYJIbl B TPOCTEHIIMX
CUTYaIlMsIX B MIOBCETHEBHOMN KU3HU

MocTpoenus.

e 11300paxkaTh TUTIOBBIC TJIOCKUE PUTYPHI U 0OBEMHBIC TENa OT PYKHU H
C TIOMOIIILIO MMPOCTEUIIINX CHATH HMHCTPYMEHTOB.

B noeceonesnoii scusnu u npu uzyuyenuu opy2ux npeomemaos:

® BBINOJHATh NPOCTEHIIINE MOCTPOCHUS HA MECTHOCTU, HEOOXOIUMBIE B
pEaIbHOM KU3HU

IIpeoGpa3zoBanus.



e Crpouth ¢urypy, CUMMETPUUYHYIO JaHHOW (UTYpEe OTHOCHUTEIHHO
OCH.
B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:
® pAacCMO3HaBaTh ABUKEHUE OOBEKTOB B OKPYKAIOIIEM MUPE;
® PpAaCMO3HABaTh CAMMETPHUYHBIE (PUTYPHI B OKPYKAIOIIEM MUPE
BekTOpbl M KOOPAUHATHI HA MJIOCKOCTH.
e OmnepupoBarb Ha 0a30BOM YypOBHE TOHSTHSIMU BEKTOp, CyMMma
BEKTOPOB, MPOU3BEJICHUE BEKTOPA HA YUCII0, KOOPAUHATHI Ha MIJIOCKOCTH;
® OMNpeAeNITh NPUOMMKEHHO KOOPAUHATHI TOUKH MO €€ M300pakeHUIO
Ha KOOPAUHATHOM IIJIOCKOCTH.
B noBceaHeBHOM KU3HU U NIPU U3YUYECHUU IPYTUX MPEIMETOB:
® JCIOJIb30BaTh BEKTOPHI [UIsl pEHIeHHs MPOCTEMIIMX 3adad Ha
OIPEJEIEHNE CKOPOCTH OTHOCUTEBHOTO JIBUKECHHUS
Hcropust MaTeMaTUKHU.
e OnuceiBaTh OTHEJIBHBIC BBIIAIONIUECA PE3YJIbTATHI, MOJYYEHHBIE B
X0JI€ Pa3BUTHSI MATEMATUKU KaK HAYKH;
® 3HaTh NPUMEPHl MATEMATUUYECKUX OTKPHITUN U UX aBTOPOB, B CBSI3U C
OTEUYECTBEHHOW U BCEMUPHON UCTOPHEM;
® TIOHMMATh POJIb MAaTEMATUKU B pa3BUTUHN Poccun
MeToabl MaTEMAaTHKH.
e [IpuMEHATP W3BECTHBIE METOABI TMPU PEIICHUH CTaHAAPTHBIX
MaTeMaTUYeCKHX 3a/1ay;
® 3aMeyaTh M XapaKTepHU30BaTh MATEMATHUYECKUE 3aKOHOMEPHOCTH B
OKpYKaIOIIEH ICUCTBUTEIBHOCTH;
® TPUBOJUTH MIPUMEPHI MATEMATUUECKUX 3aKOHOMEPHOCTEU B MIPUPO/IE,
B TOM YHUCJIE XapaKTEpHU3YIOLIUX OSCTETUKY OKPYXKAOIIEro Mupa U
ITPOM3BEICHUIN UCKYCCTBA
BhIyCKHMK NOJYYMT BO3MOKHOCTh HAay4YuThes B 7-9 kiaccax ajs
o0ecre4yeHNs] BO3MOKHOCTH YCICIIHOIO MPOAOJIKEHUsI O00pa3oBaHUsl Ha
0a30BOM M yIiIy0JIéHHOM YPOBHSIX
DJIeMEeHTbI TEOPUH MHOKECTB U MATEeMaTHYeCKOM JIOTHKH.

o Onepuposamy® NOHSMUSMU. MHOICECMBO,
Xapakmepucmuku MHONCECMBA, JIeMeHm MHOMICeCmad, nycmoe,
KOHeuHoe U  DecKoHeuHOe — MHONCeCmeo,  NOOMHONCECMBO,
NPUHAONEHCHOCMb, BKIIIOUEHUE, PABEHCMBO MHONCECNE,

o U300padicamsv MHON*CECMBA U OMHOUEHUE MHONCECME C
noMowbio Kpy2o8 Junepa,

o onpeoensims NPUHAOTIEHCHOCb INEMEHMA MHONCeCmay,

00beOUHEeHUIO U nepece4eHuro MHoarecme,
L4 3a0a6amb  MHOMNCECMBO  C NOMOULbIO  nepevucienusl
ANEMEHRMOB, CI0BECHO20 ONUCAHUA,




o onepuposamv NOHAMUAMU. BbICKA3bIGAHUE, UCIUHHOCHb
U JIOHCHOCMb BbICKA3bIGAHUS, OMPUYAHUE BbICKA3bIBAHUL, ONnepayuu
Hao BbICKA3bIGAHUAMU: U, UIU, He, YCIO0BHble BbICKA3bI6AHUS
(umnauxayuu),
o CMPOUmb 8bICKA3bIBAHUSL, OMPUYAHUS 8bICKA3bIGAHUII.
B noeceonesnoii s»cusnu u npu uzyueHuu opy2ux npeomemaos:

® Ccmpoumbs YenouKu YMO3aKIO4eHUll Ha OCHO8e UCNOIb308AHUS NPABUIL
JIOUKU,

® UCNONBL308AMb  MHOMCECMBA, ONepayuu ¢ MHONCECMBAMU,  UX
epaghuueckoe npedcmasienue 01 ONUCAHUS PealbHbIX NPOYECCO8 U AGIEHULL

Yucaa.

e Onepuposamb NOHAMUAMU. HAMYPATbHOE YUCTO, MHONCECMBO
HAmMypanbHulX Yuces, Yeioe YUcio, MHOMICECME0 Yevlx yucesl, 0O0blKHOBeHHAs
0pobb, OecamuuHas OpoOb, CMEWAHHOe YUCIO0, PAYUOHAIbHOE YUCIO,
MHOMCECMBO DPAYUOHANIbHBIX YUCeN, UPPAYUOHATbHOE YUCIO, KBAOPAMHbIU
KOpeHb,  OelCcmeumenbHoe  YUCI0,  2eOMempuyeckds  UHmepnpemayus
HamypaibHbulLX, YelblX, PAYUOHAIbHBIX, 0eUCMEUMENbHbIX YUCE,

® NOHUMAMb U 0OBACHAMb CMBICI NOZUYUOHHOU 3aNUCU HAMYPATIbHO20
yucna,

®  GLINONHAMY BLIYUCTEHUS, 8 MOM YUCTe C UCNOIb308AHUEM NPUEMOS
DPAYUOHATILHBIX BbIYUCTICHULL

® ucnoav3osams npuzHaku deaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
CYMMbl U NPOU3BEOEHUS NPU BbINOIHEHUU BbIYUCIEHULL U PeUleHUU 3a0aY;

® GLINONHAMb  OKpY2lleHue  pPAYUOHANbHBIX — Yucel ¢  3A0aHHOU
MOYHOCMBIO,

® CpPABHUBAMb PAYUOHANbHBIE U UPPAYUOHATILHBLE YUCIA,

® ynopsadouusamsv HUCIA, 3ANUCAHHbIE 6 6Ude OObIKHOBEHHOU U
oecssmuyHol opoou,

e naxooums HOJ/[ u HOK u ucnonvzosams ux npu peuienuu 3a0ay.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

® NpUMEHAMb NPAGUAA NPUOTUNCEHHbIX BbIYUCIEHUL NpU peuleHUuu
NPAKMUYECKUX 3a0ad U peuleHuu 3a0ay Opyeux y4eoHvlx npeomemos;

® GLINONHAMb CPAGHEHUEe pe3YIbMmamos 6blYUCIeHU NpU peuleHUuu
APAKMUYECKUX 3a0a4, 8 MOM YUCie NPUOTIUNCEHHBIX GbIUUCTICHUL,

® cocmasnamb U OYEHUBAMb HUCTOBblEe BbIPANCEHUS NPU peuleHUU
NPAKMUYeCcKux 3a0ad u 3a0ay u3 opy2ux y4eoHvix npeomemos,

® 3aNUCLIBAMb U OKPY2ISAMb YUCT08ble OAHHbIE DEedlbHbIX BENUUUH C
UCNOIb308AHUEM PA3HBIX CUCTEM U3MEPEHLs]

ToxkaecTBeHHBbIE MPEOOPA3OBAHUSI.

e Onepuposamb NOHAMUAMU CMENEHU C HAMYPATbHbIM NOKA3AMENEM,

cmeneHu ¢ YyeavlmM OmpuyamebHulM NoKazamenem,



® GLINOIHAMb NPeoOPA306aAHUSL  YENbIX BbIPANCEHULL: Oelicmeus ¢
OOHOUNleHaMU  (ClloJiceHue,  GblYUMAHUE,  YMHOJICeHue),  Oelcmeus ¢
MHO20UNEHAMU (CLOJdHCEHUe, BbIYUMAHUE, YMHOJICEHUE),

®  GLINOIHAMb PA3IOJNCEHUEe MHOLOUIEHO8 HA MHONICUMENU OOHUM U3
Ccnoco6o08: eviHeceHue 3a CKOOKY, 2epYNnuposKd, UCHOIb308aHUE @OopMYL
COKPAUEHHO20 YMHONCEHUS,

® 8blOeIAIMb KBAOPAM CYMMbL U PASHOCHU OOHOYICHO8;

®  PACKNA0bIBAMb HA MHOJCUMENU KBAOPAMHBIL MPEXUIEH,

®  GLINOIHAMb NPEoOPA30BAHUSL BLIPANCEHULL, COOEPAHCAUUX CENEeHU C
YenviMu OmpuyamenbHblMU NOKA3amensimu, nepexooums Om 3anucu 6 Guoe
cmenenu ¢ YeavlM OmpuyamenbHbiM noKkazamenem K 3anucu 8 guoe opoou;

® GLINOIHAMb NPeodPazoeanuss OPOOHO-PAYUOHANLHBIX BbIPANCEHULL:
cokpawenue Opobell, npuseoenue ajeebpauveckux opooei Kk odwemy
SHAMEHAameno, ClodCeHue, YMHOJICeHUe, OelleHue aneeopauyeckux opooell,
8038e0eHuUe aneebpauyeckoll Opoou 8 HAMYPAILHYIO U YEIVio OMPUYAMETLHYIO
cmenenb;

®  GLINOIHAMD npeoopazoeanis 8bIPAdCEHUIL, cooeparcauux
K8aopammubvie KOpHU,

® gblOeNAMb KBAOPAM CYMMbL UIU PAZHOCIMU O8VUIICHA 8 BbIPANCEHUSIX,
cooeparcaujux Keaopamuvlie KOpHU,

®  GLINOIHAMb NPEoOPAZ0BAHUS BLIPANCEHUL, COOEPAHCAUJUX MOOYTb.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

®  GLINOIHAMb NPEeoOPA308aAHUSA U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8
CMAaHOapmMHOM 8U0e;

®  BLINOIHAMb NPEoOPA30BAHUSA YETbIX BLIPANCEHUU NPU pelleHUul 3a0ay
opy2ux y4eoHblx npeomemos

YpaBHeHUS U HEPABEHCTBA.

e Onepuposamv HOHAMUAMU: YPAGHEHUe, HepPaABeHCMBO, peuleHue
VPasHeHusl, peuileHue HepaseHcmed, pAaGHOCUNIbHbIE YPAGHEeHUs, 001acmb
onpeoeneHusi  ypagHeHus  (HepaseHcmed,  CUCMEMbl  YPAGHEHUU  UU
HepaseHcms),

® pewiams TUHElIHble YPABHEHUs U YPABHEHUsl, CBOOUMbLE K JIUHEUHBIM C
HOMOWBIO MOACOECMBEHHBIX NPeodPA3068aHULL

® pewiamv KeaOpamHvlie VYPAGHEHUs U VPABHEHUS, C8OOUMble K
K8AOPAMHBIM C HOMOWBIO MOACOECMBEHHBIX NPeodPA306aAHULL

® peuwamsv OpOOHO-TUHEUHbIE YPABHEHUSL,

f(x)=a

® pewamv npocmevuwiue UPPAYUOHATbHbIE YPAGHEHUS: :
VF(x)=y9(x)

x"=a-
e pewams ypaenenus suoaXx =2a;

® pewiamv YpasHeHus CHOCOOOM pAa3OACEHUA HA MHONCUMENU U
3aMeHbl NepPeMeHHOT;



® UCHONB308AMb MEMOO UHMEPBAN08 O peuleHus: yeavlx U OpoOHO-
PAYUOHATbHBIX HEPABEHCNE,

® pewiams JUHElUHble YPABHEHUS U HePABEHCMBA C NapAMempamu;

® peuwams HeCl0MHCHbIE KBAOPAMHbLE YPAGHEHUS C NAPAMEMPOM,

® pewiamsb  HECIONCHble  CUCMeMbl  JTUHEUHbIX  VPAGHEHUU  C
napamempamu,

® peuams HeClOHCHbIE YPABHEHUS 8 YENblX YUCAX.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

® cocmasnamv U peuwams JUHEUHble U K8AOpamHvle YPAGHEeHUs U
VpaeueHus, K HUM C800AUUecs, CUCmeEMbl TUHEUNbIX YPAGHEHUU U HepaBeHCmE
npu peuleHuu 3a0ay Opyeux yueoHvlx npeomemos;

®  GLINONHAMb OYEHKY Npasoonooodus pe3yibmamos, noayuaemvlx npu
peuieHul TUHElHbIX U KBAOPAMHBIX YPAGHEHUN U CUCTEM JIUHEHbIX YPAGHEHU
U HepaseHCma npu peuenul 3a0ay Opyeux yueOHvIX npeomMemos;

® gulOUpamsv YpasHeHus, HepaAGeHCcmed Ul UX cucmemsl, OJis
cocmaenenus Mamemamuideckou mMooenu 3a0aHHOU pPeanbHOU CUMyayuu uiu
NPUKTIAOHOU 3a0a4u;

® yMemb UHMEPNPEMUpPO8ams NOJYUEHHbIU NPU DeueHUuU YpaeHeHus,
HepaseHcmea Uil CUCmeMbl pe3ylbmam 6 KOHmeKcme 3a0aHHOU pealbHOU
cumyayuu uiu nPUKIAOHol 3a0a4u

DYyHKIUM.

o Onepuposamv  NOHAMUAMU:  QYHKYUOHANbHASL — 3ABUCUMOCHDb,
@dyukyus, epagux gynxyuu, cnocobwl 3a0anus GyHKYUU, apeymeHm u 3HaueHue
@dyukyuu, obaacmev onpeoeneHus U MHONCECMBO 3HAYEHUU QYHKYUU, HyIu
@yHKYUU, npoMed’CymKu 3HAKONOCMOAHCMEA, MOHOMOHHOCMb  QYHKYUU,
YEMHOCMb/HEUEMHOCIb PYHKYUU,

e cmpoums 2paghuku JUHEUHOU, K8AOpAmuyHou QyHKyuil, oOpamHou

NPONOPYUOHATLHOCMU, PYHKYUU 8UOA: ~ XD , Y= ‘/;, y= §/§’ y=[x| ;

® Ha npumepe K8AOPaAMu4HOU QYHKYUU, UCNOIb308AMb NPEOOPA30B8AHUSL
epaguxa ynxyuu Y=F(X) ona nocmpoenus epaguxoe pynxyuii Y =af (kx+b)+c
;

® cocmasniamv  YPAGHEHUS ~ NPAMOU N0  3A0AHHBIM  YCIOBUSM.
npoxoosiuell yepe3 08e MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOOsuyell
yepe3 OAHHYI0 MOYKY U NAPALLEIbHOU OAHHOU NPAMOU;

® uccredosamov YYHKYUIO No eé epaguxy;

® HAXOOUMb  MHOMNCECMBO  3HAYEHUL, HYU, NPOMENCYMKU
3HAKONOCMOSIHCMBA, MOHOMOHHOCMU K8AOPAMUYHOU (DYHKYUU,

® Onepuposamv NOHAMUAMU. NOCIe008AMENbHOCTb, APUPMemuecKast
npozpeccusi, 2e0MempulecKas Npocpeccusl;

® pewams 3a0a4u  HA  APUPMEMUUECKYIO U  2eOMEemPUHEecKyro
npozpeccuio.

B noeceonesnoii ycuznu u npu uzyueHuu Opyzux npeomMemaos:



® ocywecmenims 6blO0p epapuxa peanvHOU  3A8UCUMOCMU  UTU
npoyecca no e20 XapaKmepucmuKam,

® UCNONBL308AMb CBOUCMBA U 2pauK K8aOpamuyHou @QYHKYuu npu
pewienuu 3a0ad U3z opyeux yueOHulX npeomemos

CrarucTuka v Teopusi BEepOATHOCTEN.

e Onepuposamb NOHAMUAMU. CMOAOYAmMble U KpY208ble OUacpammul,
mabauyvl OAHHBIX, CpedHee apupmemuveckoe, Mmeouana, Haubovulee U
HaumeHnbuiee 3Ha4eHusi 6b100PKU, pa3Max 6blOOPKU, OUCNEPCUSL U CIMAHOAPHOE
OMKIOHeHUe, CAYHUAtHAs USMEHYUBOCTD,

® u3gnexams, UHpOpMayulo, NPeoCmMasieHHyl0 6 madIuyax, Ha
ouazpammax, epaguxax;

® cocmasnamvs mabauysbl, CMPOUmMs OUASPAMMbBL U 2PAPUKU HA OCHOBE
OaHHbIX;

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

® onepuposamv NOHAMUAMU. CAVYAUHBIL ONbIM, CIYYAUHLIL BblOOD,
ucnolmanue, 3IN1eMeHmMAapHoe CaydaiHoe codvimue (UCX00), Klaccuyeckoe
onpeoenenue 8eposIMHOCMU CYYAUHO20 COObIMUS, ONEpayuy HAO CLYYAUHbIMU
COObLIMUAMU, OCHOBHBIE KOMOUHAMOPHbLE POPMYTbL,

® npedcmasnams UHGOpMayuio ¢ NOMowbIo Kpy208 Junepa,

® pewamv 3a0a4u HA GbIYUCIEHUE BEPOAMHOCU C NOOCUEHOM
KOJIUYeCmaa 8apuanmos no oopmynam KOMOUHAMOPUKU.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

® u361E€KAMb, UHMEPNPEMUPOBANb U NPeodpa3o6vleams UHGOPMAyUIo,
NpeoCmaesieHHyo 8 mabauyax, Ha Ouazpammax, 2pagukax, ompaxncarouyio
CBOUCMBA U XAPAKMEPUCMUKU PEATIbHbIX NPOYECCO8 U S6TIeHULL,

® onpeoenimv CMAMUCMUYECKUE XAPAKMEPUCMUKU  BbIOOPOK  NO
maoauyam, ouazpammam, 2pagukam, 8bINOJIHAMbL CPAGHEHUE 8 3ABUCUMOCTNU
om yenu peweHus 3a0a4u,

® OYEHUBAMb BePOSAMHOCMb PEAIbHBIX COOLIMULL U S81EeHUI.

TexcToBBIE 3a7a4H.

e Pewamsb npocmule U CLONCHbIE 3A0AYU PA3HBIX MUNOS, A MAKH#CE
3a0a4u NOBLILUEHHOU MPYOHOCU,

® UCNONBL308AMb pA3HblE KPAMKUE 3aNUCU KAK MOOeIU MeKCmo8
CJLOJHCHBIX 3a0ay O HOCMPOEHUS NOUCKOBOU CXeMbl U peuleHUst 3a0ay,

® pasmuuames  MOOelb  meKcma U MOOelb  peueHus  3a0ayl,
KOHCMPYUpo8ams K OOHOU MOOeIU peuleHusi HeCl0NHCHOU 3a0adu pasHble
MOoO0enu mekcma 3a0avu;

® 3HamMb U NPUMEHAMb 00a cnocoba noucka peutenus 3aoay (om
mpeb08aHus K YCI08UI0 U OM YCL08Us. K mpebo8anuio);

® M00enuposamsb paccyHCcoeHusi npu NOUCKe pewieHus 3a0ay ¢
HOMOWBIO epagh-cxembi;

® guIdenAmb SMansvl peulenusl 3a0a4U U CO0epHCAHue Kaxcoo2o smand;



® yuemdb 6bIOUPAMb ONMUMAILHBIL MemoO peuleHus 3a0auu U
0CO3HABAMb 8bLOOP MemoOd, PACCMAMPUBANb PA3IUYUHbLE MEMOObl, HAXOOUNb
pasmvie peulenus 3a0a4u, eciu 603MONCHO,

®  AHATUZUPOBAMb 3aMPYOHEHUs. NPU PeueHul 3a0ay;

® GLINONHAMb PA3IUYHbIe NPeodPA308aHUS NPEONONCEHHOU 3a0ayl,
KOHCMPYUPOBAmMb HO8ble 3A0aiu U3 OAHHOU, 8 MOM YUCie 0Opamubvie,

® UHMEPNpPemuposamsb  BbIUUCTUMENbHbIE pe3yIbmamvl 6 3aoaue,
UCCIe008amv NOJIYYEeHHOE peuleHue 3a0ayi,

®  AHATUBUPOBAMDb BCEBO3IMOIICHDBLE cumyayuu 83AUMHO20
pacnonodicenuss 08yx 00beKmMo8 U UBMEHEeHUe UX Xapakmepucmux npu
COBMECMHOM OBUINCEHUU (CKOPOCMb, 8peMsl, pACCMOsAHIUE) NPU peueHUU 3a0ay
Ha O08udiceHue 08YX 00beKmos8 KAK 6 O0OHOM, maxK U 6 NPOMUBONOJONCHbIX
HanpasieHusx,

® UCCe008amb BCEBO3MOJICHbBIE CUMYAYUU NPU peuleHuu 3a0ay Ha
08UdICEHUE NO peKe, PACCMAMPUBAMb PA3HbLE CUCTIEMbl OMCYEMA,

® pewams pazHoobpasHble 3a0a4U «HA YACMULY,

® pewamsv U 000CHOBbIBAMb CB0€ peuieHue 3a0ad (8vloesimb
MaAmMemMamuyeckylo OCHO8Y) HA HAXOMCOeHUe Yacmu Yucia U 4ucia no e2o
yacmu Ha OCHOBe KOHKPEMHO20 CMbLCIA OpoOU,;

® 0co3HaBamv U OOBACHAMb UOEHMUYHOCMb 3a0a4 PA3HbIX MUNOS,
ceA3bIBAOWUX — mMpU  GeIUYUHbl  (Ha  pabomy, Ha  NOKYNKU,  HA
08UdICEHUE). 8bIOEIAMb IMU BEIUUUHBL U OMHOULEHUST MeHCOY HUMU, NPUMEHAMD
UX npu peweHuu 3a0ay, KOHCMPYUposams COOCMEEHHble 3a0ai YKA3AHHBIX
MUnoes,

® gnademv OCHOBHBIMU MEMOOAMU PeuleHUsl 3a0a4 HA CMecCU, CHIasbl,
KOHYEeHmMpayuu,

® pewams 3a0a4u HA NPOYEHMbl, 8 MOM YUCTe, CLONHCHbIE NPOYEHMbL C
000CHOBAHUEM, UCNONIL3YS PA3HBIE CHOCOObL;

® pewams no2uvecKue 3a0ayu pazHuIMu CHOCODAMU, 8 MOM Yucje, C
08yMsL O10KaMu U ¢ mpemsi O10KaAMU OAHHBIX C NOMOULIO MAOIUY,

® pewams 3a0a4u N0 KOMOUHAMOPUKE U Meopuu 8eposimHocmell Ha
OCHOBE UCNOILb30BAHUSL U3YYEHHBIX MEMOO08 U 0O0CHOBLIBAMb PeuleHUe;

® peuams HeCl0MCHbLE 3A0aUU N0 MAMEMAMUYECKOU CMamucmuKe,

® 081a0emb OCHOBHLIMU MeMOOAMU PeUleHUs CIOHCEMHbIX 3a0ay.
apugmemuydecku, aneebpauyeckutl, nepeboOp BapUAHMO8, 2eoMempudecKull,
epagpuueckuil, NPUMEHAMb UX 6 HOBbIX N0 CPABHEHUI0 C U3YYEeHHbIMU
cumyayusix.

B noeceonesnoii scusnu u npu uzyueHuu Opyzux npeomemaos:

® guidensamb Npu peuleHun 3a0ay XapaKmepucmuku paccmampuéaemotl
6 3adaue cumyayuu, OmMJIUYHbIE OM PealbHbIX (Mme, Om KOMOPbIX
abcmpazuposanucy), KOHCMPYUpo8ams HOGble CUMYAyuu ¢ YYEMmom Mmux
Xapakmepucmuk, 8 YACMHOCMU, NPU peueHuu 3a0aiy Ha KOHYeHmpayuu,
VUUMbIBAMb NIOMHOCHb 8eUeCMBa,



® pewiamsv U KOHCMPYUPOBAMb 3a0a4U HA OCHOBE PACCMOMPEHUs.
DEeanbHbIX CUmMyayuti, 8 KOMOpblX He Mmpedyemcs MOYHbIL BbIYUCIUMENbHbIU
pe3yribmam,

® pewams 3a0ayu HA OBUMCEHUE NO peKe, PACCMampuéds pazHbvle
cucmembl omcuema

I'eomeTpuueckue Gpurypol.

o  Onepuposamv NOHAMUAMU 2EOMEMPULECKUX PUYD;

® u38leKAmMb, UHMEPNPEMUPO8ams U npeobpasznevieams UHDOPMAyuIo
0 eeomempudecKux pueypax, npeoCmasieHHy0 Ha 4epmedricax,

® NpUMEeHAmMb 2eoMempuyecKkue akmol Ol peuieHus 3a0ay, 8 mom
yucie, npeononazalouux HeCKOIbKO Ua208 peueHus,

® popmyruposamsb 8 NPOCMEUWUX CAYYASX CBOUCMBA U NPUSHAKU
pueyp;

®  00KA3bIBAMb 2€0MEMPUUECKUE YMBEPHCOCHUS

® grademb  CMAHOAPMHOU  Klaccugukayueu  NiOCKUx  Queyp
(mpey2onbHUKO8 U YembIPEXY20TbHUKOB).

B noeceonesnoit scuznu u npu uzyuenuu opy2ux npeomemos:

® UCNONBL308AMb CBOUCMBA 20MeMPUYECKUX uzyp 05 peulenus 3a0ay

NPAKMU4ecKo2o Xapakmepa u 3a0ay U3 CMeXCHblX OUCYUNTIUH
OTHomeHus.

e Onepuposamv NOHAMUAMU. pPABEHCMBO Queyp, pasHvle ¢ueypul,
PABEHCMB0 Mpey2ONbHUKO8, NAPALIeIbHOCMb NPAMbIX, NePHEeHOUKYIAPHOCTb
NPAMbBIX, Veabl MedcOy NpAMbIMU, NEPHEeHOUKYIAP, HAKIOHHASA, HNPOEKYUs.,
nooobue gueyp, nodobnsie Gueypvl, NOOOOHbIE MPEY2ONbHUKU,

o npumenams meopemy Daneca u meopemy O NPONOPYUOHATLHBIX
ompe3Kax npu peuleHuu 3a0ay;

® Xapakmepu3oeamv 63AUMHOE PACHOLONCEHUE NPSAMOU U OKPYIHCHOCMU,
08YX OKPYHCHOCHE.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

® UCHONB308aMb OMHOWIEHUs. O] peuleHusl 3a0ad, B03HUKAIOWUX 8

PeanbHOU HCUZHU
N3mepeHust 1 BLIYHCIEHHSI.

e Onepuposamsv npeocmasieHusmMu o OauHe, Naowaou, 0Ovéme Kak
senuuunamy. Ilpumenamo ¢opmynel naowaou, 00véma npu peuieHuu
MHO20WA208bIX 3A0ay, 8 KOMOPbLIX He 6ce OaHHble NpeocmasieHvl A6HO, d
mpeoyom GblYUCTIeHUl, ONepuposams 6onee WUPOKUM KOIUYECMBOM (DOPpMYIL
ONIUHBL, NaoWaou, 06véMa, BLIYUCIAMb XAPAKMEPUCTNUKY KOMOUHAYUll uayp
(OKpys#cHOCMEU U MHO20Y20JIbHUKOB) — BbIYUCIAMb  PACCHMOAHUSL  MeHCOY
Gueypamu, npumensms mpucoHomMempuyeckue Gopmynvl 0N BbIYUCICHUL 8
Oosee CNLOJNCHBIX CTYYAsX, NPOBOOUNb BbIYUCIIEHUSI HA OCHO8E PABHOBENUKOCTU
U PABHOCOCMABNIEHHOCMIU,

®  1P0BOOUMb NPOCMbIE BLIUUCIEHUS HA 00BEMHBIX MENax,



® ¢opmynuposams npocmeuwiue 3a0auu  HA  GblUUCIeHUe  ONUH,
niaowaoeu u 00bEM08 U peulams ux.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

®  1POBOOUMb BbIUUCTIEHUSL HA MECTHOCU,

® npumensmsb GHOPMYNbl NPU  BLIUUCTIEHUAX 8 CMENCHLIX YUeOHbIX
npeomemax, 8 OKpycaroujeli 0etucmaumenbHoCmu

IMocTpoenus.

o Iz06paxcamev  ceomempuyeckue ueypvl N0  MEKCMOBOMY U
CUMBOILHOMY ONUCAHUIO,

® C80O0OHO  Onepupoéamv  YEPMENCHbIMU — UHCMPYMEHMAMU 8
HeCNIONCHBIX CIIYYAsX,

®  GLINOIHAMb HOCMPOEHUS MPeyeOlbHUKO8, NPUMEHAMb OMmOebHble
Memoobl NOCMPOEHUU YUPKYIeM U JUHEUKOU U NPoBoOUms npocmetiuiue
UCCNIe008AHUS YUCIA PEeULeHUT,

® u300padicamv mMunogvlie NIOCKUe uaeypvl U o0OveMmHble mend C
HOMOWBIO NPOCENUUX KOMNBIOMEPHBIX UHCIPYMEHMOB.

B noeceonesnoit sccuznu u npu uzyuenuu opy2ux npeomenos:

®  GLINOIHAMb NpOCMeluiue NOCMPOeHUs HA MeCMHOCMU, He0OX0OUMble
8 PeanbHOU JHCUHU,

® OyeHUBamb Pa3mMepbl PeanlbHbIX 00BLEKMO8 OKPYHCAIOULe20 MUPA

IIpeoOpa3zoBanus.

o Onepuposamv noHAMUEM OBUNCEHUST U NPeodpazosanuss noooous,
enademsv NPUEMAMU NOCMPOEHUs. @uUeyp ¢ UCHONb30BAHUEM OBUINCEHUL U
npeobpazosanuii.  n000OUs, NPUMEHAMb NOJYYEHHble 3HAHUSL U ONblm
HOCMPOEHULL 8 CMENCHBIX NPeOMEMax U 8 PeanibHblX CUMYAYUIX OKPYIHCAIOWe20
mupa,

e cmpoums ueypy, No00OHYIO OAHHOU, NOJL306AMbBC CEOUCMBAMU
1n0000UsL 0151 060CHOBAHUS CBOUCE PUeYp,

® /PUMEHAMb CBOUCMBA OBUJCEHUN Ol NPOBEOeHUs. NPOCMEUUUX
obocHosanutl ceolcme uyp.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:

® NPUMEHAMb CBOUCMBA OBUJICEHUU U NPUMEHAMb Nooodue O

NOCMPOEeHUU U BbIYUCTIEHUL
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH.

o Onepuposamv HNOHAMUAMU GEKMOp, CYMMA, PA3HOCMb BEKMOPO8,
npouzeedeHue 6eKmopa Ha HYUCIO, Y20l MedHcOy BeKMOpaAMU, CKAIAPHOe
npouzgedeHue 6eKmopos, KOOPOUHAMbL HA NIOCKOCU, KOOPOUHAMbL BEKMOPA,

® GLINOIHAMb Oelicmeus HAO 6eKMOopamu (CloJiceHue, Gbluumaniue,
VMHOJMCEHUe HA YUCTO0), B8bIYUCTAMb CKAIAPHOE Npoussedenue, onpeoeisims 8
NPOCMEUWUX CAydasx Y20l Mexcoy BeKmopamu, 6bINOJHAMb DPA3N0NCEHUE
8eKMOpA HA COCMABAOWUe, NPUMEHAMb NOJNYYeHHble 3HAHUL 6 u3uKe,
NONb308AMbC  POPMYNIOL  BLIYUCIEHUSL PACCMOSAHUS MeHcOy MOUKAMU NO



U3BECMHBIM KOOPOUHAMAM, UCHONb308aMb YPAGHEHUs. Quayp Ol peuleHusl
3a0ay;
® /IPUMEHAMb 8eKMOPbL U KOOPOUHAMbL OISl PeUleHUsl 2e0MemPUUeCcKUX
3a0ay Ha 8bIUUCTEHUe ONIUH, Vel08.
B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:
®  UCNONBL308AMb NOHAMUS 8EKMOPOE U KOOPOUHAM OJisl peuleHus 3a0ay
no ¢usuxe, ceoepaguu u Opyeum yueOHvIM npeomemam
HcTopusi MaTeMaTHKH.
e Xapaxmepuzoeamsv 6KIAO BbIOAIOWUXC MAMEMAMUKOE 8 DA3GUMUE
MamemMamuxy U UHbIX HAYYHBIX 001acmell;
® IOHUMAmMb PoJib MamemMamuku 8 passumuu Poccuu
MeToabl MATEMATHKH.
e /cnonv3zoeams OCHOBHbIE MemOObl 00KA3AMENbCMEd, NpPOBOOUNb
00Ka3amenbCmeo U GblNOIHAMb ONPOBEPHCEHUE,
® IPUMEHAMb OCHOBHbBIE MEMOObL PEULeHUsL MAMEeMAmU4ecKux 3a0ay;
® Ha OCHOBe MameMmamuyecKux 3aKOHOMepHOCmel 8 Npupooe,
Xapakmepuzoeams — 9CMEMmuKy  OKpyxicalowe2o Mupa U NpouzeeoeHull
uckKyccmea
® NpuUMeHAmb npocmeliuiue NpocpamMMHble Cpeocmed U NeKMpOoOHHO-
KOMMYHUKAYUOHHbIE CUCMEMbL NPU PeUleHUU MamemMamuieckux 3a0ay

Coaep:kanue Kypca MaTeMaTHKH 5-9 Ki1accoB.
Apugpmemuxa

HarypaabHblie yucia

Psan HarypanbHbIX uwncen. JlecaTudHas 3amuch HaTypaJIbHBIX 4YHCE].
OkpyrjeHue HaTypajbHbIX YHUCEII.

KoopaunatHsli s1y4.

CpaBHeHue HaTypaibHbIX 4ucesl. CI0XXEHHE M BBIUMTAHUE HATypaTbHBIX
yrcen. CBOMCTBA CI0KCHUS.

YMHOXEHHE U JIeJICHHE HaTypalbHbIX uuced. (CBOWCTBA YMHOXEHUS.
Henenue ¢ octatkoM. CTENeHb YKCIIa ¢ HAaTypaJIbHBIM MTOKa3aTesIeM.

JlenuTenu U KpaTHbIC HATYypaJlbHOTO YyKcia. Hanbonbimmii o0muii 1eIuTenb.
Haumensbinee obmiee kpatHoe. [Ipusnaku neaumocTty Ha 2, Ha 3, Ha 5, HA 9, Ha 10.

[IpocTeie u cocTtaBHbIe uncia. Pa3nokeHne ynucesn Ha MPOCTbIE MHOXKUTEU.

Pemienue TekCTOBBIX 3a/1a4 apu(PMETHUECKUMU CIIOCOOaMHU.

Apodu
OO6bIkHOBEeHHBIE poOu. OCHOBHOE CBOMCTBO apobm. Haxoxkmenue mapoOu

oT uucna. Haxoxnenue umcina mo 3HadeHHto ero Apoou. IlpaBunbHble U
HenpaBWIbHBIE Jpoou. CMelaHHbIe YHCTa.



CpaBHeHne  OOBIKHOBEHHBIX  JpoOeil ¥ CMEUIaHHBIX  YHCEll.
ApudpmeTnueckue JEHUCTBUS C OOBIKHOBEHHBIMM JApOOSMHU M CMEIIAHHBIMU
YHCIIaMHU.

Hecstuunple apodu. CpaBHEHME W OKpYIJIEHHE JECATHYHBIX JApoOeH.
ApudpmeTnueckue NENUCTBUSA C NECATUYHBIMU ApoOsimu. llpukuiaku pe3ynbTaTtoB
BblunciaeHui. [IpeacraBnenue nqecsaTUUHOM ApoOu B BUJE OOBIKHOBEHHON IpOOH U
OOBIKHOBEHHOH B BUJE JIECATUYHON. BEeCKOHEUHbIE NMEPUOUYECKUE ECATUUHbIE
npobu. [lecatnunoe npubamxKeHrne 0OBIKHOBEHHOU IpOOH.

OtHomenne. IlpoueHTHOoe OTHOLIEHHME ABYX uMcenl. JleneHue umcina B
JTAHHOM OTHOIIeHNH. MacrraO.

[Ipomopuusa. OcHoBHOe cBoiicTBO mpomopuuu. Ilpsmas u oOpaTHas
MPOMOPIIMOHAIIBHBIE 32aBUCUMOCTH.

[IpouenTtel. Haxoxnenue npoueHToB oT uncia. Haxoxaenue yucia no ero
IIPOLICHTAM.

Pemenue TeKCTOBBIX 3a71a4 apu(PMETHUECKUMHU CIIOCOOaMH.

PanuonajabHbIe YHCIa

[TonoxuTenbHbIE, OTPULIATEIbHBIE Yncaa U yncio 0.

IIpoTuBomnonoxusie ynuciaa. Moayis yucia.

Llenple uyncna. PanuonanbHble yncia. CpaBHEHHE pPALMOHAJIBHBIX YHUCEN.
Apudmernueckue ASUCTBUS ¢ palMOHAIBHBIMU yuciaamMu. CBOWCTBA CIOXKEHUS U
YMHOXEHHUSI pAllMOHAJIBHBIX YUCE.

Koopaunartnas npsimas. KoopaunatHas IocKoCTb.

BeanyuHbl. 3aBUCHMOCTH MeXKAY BeJITHYUHAMMA

Enununisl yiuHel, mwionaam, o0beMa, MacChl, BpeMEHHU, CKOPOCTH.

[Ipumepsr  3aBucumocTer  mexnay — BennunHamu.  [IpeacraBienue
3aBUCUMOCTEH B Buje popmMyit. Beruucnenus mo ¢popmynam.

YucaoBbie 1 OyKBEeHHbIE BHIPAKEHUSA. Y PABHEHUS

UucnoBple BBIPAKEHHS. 3HAUYECHHE YHCIOBOrO BbIpakeHUs. llopsmok
JIEUCTBUN B YUCIIOBBIX BhIpaKeHUsIX. BykBeHHbIE BbIpakeHUs. PackpbiTue CKOOOK.
[TonoGHbIe cnaraembie, TPUBEAECHUE TTOJIOOHBIX cllaraeMbIX. GOPMYIIbIL.

VYpaBuenusi. Kopenb ypaBHenuss. OCHOBHBIE CBOMCTBA ypaBHEHU. Penienue
TEKCTOBBIX 33/1a4 C ITIOMOILBIO YPABHEHUM.

JJIeMeHTBhI CTATUCTHKU, BeposATHOCTH. KoMOMHaTOpHBIE 3a1a4n

[IpencraBienne AaHHBIX B BUJE TaOJUIl, KPYTOBBIX M CTOJOYATBIX
JuarpaMm, rpauKoB.

Cpennee apudgmerndeckoe. CpeiHee 3HAaUCHUE BEIUYUHBI.

Cnyuaiinoe coobiThe. JlocTOBEpHOE U HEBO3MOXKHOE COOBITHSI. BeposTHOCTD
ciydaitHoro coObiTHs. Pemienrie KoMOMHATOPHBIX 3a/1a4.



I'eomerpuyeckue purypoi. I3MepeHus reoMeTpUYeCKUX BeJIMYUH

Otpesok. Iloctpoenne otpeska. [lnuHa oTpe3ka, JoMaHol. M3mepeHue
JUIMHBI ~ OTpE3Ka, IIOCTPOEHHE  OTpe3Ka  3ajaHHoM  juuHbBL.  [lepumerp
MHOroyrosbHuka. [nockocts. [Ipsmas. Jlyq.

VYron. Buge! yrios. ['pagycHas mepa yrna. MI3mepenre u noctpoeHue yrioB
C IOMOIIIBIO TPAHCIIOPTHUPA.

IIpsamoyroneauk. Ksagpar.  TpeyronmbHuk. Buael  TpeyrojibHUKOB.
Oxpy:xHOCTb U KpyrT. JJInHa OKpykHOCTU. Hucio 7.

PaBenctBo  ¢uryp. Ilonstme wu cBoiictBa 1wiomaau. I[lmomans
NpsIMOYTOJIbHUKA U KBajipaTa. [lmomans kpyra. Ock cuMMmeTpuu Urypsl.

Harnsgueie IIPEICTABIICHHUS 0 IIPOCTPAHCTBEHHBIX ¢purypax:
IpSIMOYTOJIBHBIN Napajuienenunen, Kyo, nupamMuia, LWIMHIP, KOHYC, map, chepa.
IIpuMeps! pa3BepTOK MHOIOI'PAaHHUKOB, LIWIMHAPA, KOHyca. IloHaTHe U cBoOWCTBa
oobema. O0beM MPSAMOYTOJIBHOTO Mapajjiesienunena u Kyoa.

B3anmHOEpaconoKeHNEIBYXITPSAMBIX. [lepnenauKyIsIpHBIEIPSIMBIE.
[TapannensHpIENPSIMBIE.

OceBas U UEHTpAJIbHAS CUMMETPHH.

MaTtemaTHuKa B HCTOPHUICCKOM pasBUTUH

Pumckas cucrema cuucienus. [lo3MLMOHHBIE CHCTEMBI CUHUCIICHUS.
O6o3nauenue 1upp B pesueit Pycu. Ctapunabie Mepsl 1uHb. BBenenne merpa
KaK eQuHHULIBl JUIMHBL. Metpuueckas cucrtema mep B Poccuu, B EBpornie. Mcropus
dbopMupoBaHUsS MaTeMaTHYeCKUX CHMBOJIOB. JIpoOou B BaBwmiione, Erunte, Pume,
Ha Pycu. OTKpbITHE AECATUUHBIX Ap0oOeil. Mup nmpocThixX yucen. 30JI0TOE CEUYEHUE.
Yucno nynb. [losgBneHne OTpULIATETBHBIX YHCEIL.

Anzeopa
AJire0panvecKue BbIPaKeHUs!

BykBeHHBIEBBIpAKEHUS (BBIPAKEHUS C IEPEMEHHBIMU). YHNCIOBOE 3HAUCHUE
OYKBEHHOTO BBIpaKeHUs. JlOMyCTHMBbIE 3HAYCHUS TEPEMEHHBIX, BXOJSANIUX B
anreOpanueckre BhIpakeHUs. [loJcTaHOBKa BBIpAKEHUH BMECTO TEPEMEHHBIX.
PaBeHCTBO OyKBEHHBIX BbIpaXeHHH. TOXKIECTBO, JOKA3aTENbCTBO TOXKIECTB.
[IpeobpazoBaHue BBIPAKCHUIA.

CBoilicTBa cTerneHeidl ¢ 1enbiM mnokazareiaeM. Muorounenbsl. CliokeHue,
BBIYUTAHUE, YMHOKEHHE MHOTOWJIeHOB. DOpMyJibl COKpAIIEHHOTO YMHOXXCHUS:
KBaJJpaT CyMMBbI KBaJpaT pa3HOCTH, KyO cymmsl u Kyo6 paznocmu. Dopmyna
Pa3HOCTH KBaJIpaToOB, Ghopmynvl cymmsbl Ky608 u paznocmu Kyoos. PaznoxxeHnue
MHOTOWIEHa Ha MHOXHUTend. KBaapaTHbIl TpexulieH. BwsideneHue noanoco
keadpama 6 keaopamuom mpexuiene. Teopema Buera. PaznoxeHnue KBaJpaTHOTO



TPEXWICHA Ha JIMHEHWHBIE MHOXXMUTENW. MHOrowieHsl C OJHOW NEPEMEHHOM.
Crenenp MHOTOUIeHa. KopeHb MHOTOUJIEHA.

AnreOpamveckass  apoOb.  Coxpamenne — apoOei.  JledictBus ¢
anreOpanyecKuMu IpoOsMHu.

PannonanpHbie BhIpakeHHs U UX mpeoOpazoBanus. CBoMCTBa KBaJIpaTHBIX
KOpHEHN M UX IPUMEHEHUE B BHIYUTAHUSIX.

YPaBHeHI/Iﬂ H HEPABCHCTBA

VYpaBHenue ¢ oxHoW nepemMeHHoW. KopeHb ypaBHeHus. JIuHeiHOe
ypaBHeHue. KBagpaTHoe ypaBHeHHE, (popmysia KOpHEH KBaJIpaTHOTO ypaBHEHUS.
Pemenne panuonanbHbIX ypaBHeHUM. [Ipumepsl pemieHus ypaBHEHUMH BBICIIMX
CTEIICHEW: METO/IbI 3aMEHBI IEPEMEHHOM, PA3JI0KEHNE HA MHOKUTEIIH.

YpaBHeHHE C IAByMs IIE€PEMEHHBIMM; pelieHue cucrtemsbl. CHucrema IByX
JVHEWHBIX YPAaBHEHUW C JBYMs IIEPEMEHHBIMH; pPEIICHUE NOJCTAHOBKOW U
aNreOpanyeckKuM CIOXEHUEM. YPaBHEHUE C HECKOJbKHUMH TMEPEMEHHBIMU.
[IpuMepbl pelieHHus HENIMHENMHBIX cucTteM. llpuMepbl pelieHus ypaBHEHUM B
LEJIBIX YUCIIAX.

HepaBencTtBo ¢ omHol mnepemeHHoOW. Penienue HepaBeHcTBa. JIMHEWHBIE
HEPaBEHCTBA C OJHOM NEPEMEHHOW M MX cHUCTeMBI. KBaJpaTHbIE HEpaBEHCTBA.
Ipumepwl pewrenus OpoOHO-paYUOHATLHBIX HEPABEHCME.

UucnoBele HEpaBEHCTBA U MX CBOMCTBA. /JlokazamenbCmeo YuUciobix U
aneebopauieckux HepaseHcms.

[Tepexon oT ciaoBecHOU (HOPMYIUPOBKH COOTHOIICHUN MEXYy BEIHUUMHAMHU
K ainredpanyeckoil. Pemenre TeKCTOBBIX 3ajjau aare0panyeckum crocoooMm.

YucaoBble MOCJAeI0BATEILHOCTH

[TonsiTue mocCHenoOBaTeILHOCTH. ApudMeTHUeckass W TeoMeTpUYecKas
nporpeccur. dopMyssl 00mIero 4jeHa apuPpMETHUYECKONM M TCOMETPHUYECKOU
MPOTPECCHi, CYMMBI TIEPBBIX HECKOJIBKUX WICHOB apu(METUYECKOH U
r€OMETPUUECKON MPOrPECCHI.

CIoxHbI€ TPOLICHTHI.

Yucaosbie pyHKIUH

[Tonsitne ¢dynkumu. O6nacTs onpenenenus ¢yHkuud. CrocoObl 3aaHus
bynknuu. ['padux dyHKMu, Bo3pactanue M yobiBaHuE (YHKIIMU, HAUOOJBIIIEE U
HAaWMEHbIlIee  3Ha4YeHWs  (QYHKIMH,  HYJId  (QYHKIUH,  TPOMEKYTKH
3HAKOTIOCTOSIHCTBA. UTeHne rpadukoB QyHKITHIL.

@DYHKIIMY, ONMHUCHIBAIONINE TPSIMYHO W OOpaTHYIO IPOIOPIHOHAILHYIO
3aBHCHUMOCTH, uX Tpaduku. JluHeiHas QyHKIus, ee rpapuk, TeOMETPUUECKUN
cmbicn  kodddunmentoB. ['mnepbona. Kaaparuunas ¢yHkiusa, ee rpaduk,
napabona. KoopamHatel BepmmHBI Mapaboiibl, ocb cUMMETpuH. CmeneHubie
@dyukyuu ¢ HamypaivHuiM nokazamenem, ux epaguxu. I'pabuxku QyHKIINNA: KOpEHb



KBaJIpaTHbIN, KOPeHb KyOuueckuid, Moayib. Mcnonp3oBanue rpadukoB GyHKIUH
U1 peUIeHNs] yPaBHEHUN U CUCTEM.

[Tpumeps! rpaduUecKrux 3aBUCUMOCTEH, OTPAXKAIOIINX PeaibHbIE MPOIIECCHI:
KosiebaHue, TOKa3aTeNbHBI POCT; YuUClI08ble (QYHKYUU, Onucvliearuwue mu
npoyeccul.

[TapannenbHblii epeHoc rpaduka BAOIL OCEW KOOPIMHAT U CUMMEMpPUs]
OMHOCUMENbHO OCEel.

Koopaunarsl

N3o0pakeHre yucesl TOYKaMHU KOOpIAWMHATHOW mpsiMoi. I'eoMeTrpuueckuii
CMBICII MOAYJS 4ucaa. YHCIOBBIE NPOMEXKYTKH: HHTEpPBal, OTPE30K, JIyd.
Dopmyna paccmosaHus Mexcoy moukamu KOOpOUHAMHOU NPAMOU.

JIlekapTOBbl KOOPAMHATHI HA IIOCKOCTH; KOOPJAWHATHI TOYKU. KoopamHatsl
cepenuHbl oTpe3ka. DopMysna pacCTOSTHUS MEXAY ABYMS TOYKAMHU IUIOCKOCTH.
VYpaBHeHue mpsiMo, yriioBol KOA((UIMEHT MpAMOM, YCIOBUE HapaJUIeIbHOCTH
NpsIMBIX. YPaBHEHUE OKPYKHOCTH C LIEHTPOM B Haudalie KOOPJAUHAT U 8 000U
3a0aHHOU MOUKe.

I'paduueckass uHTEpHpeTanus ypaBHEHUM C JABYMs IMEPEMEHHBIMH M HUX
CHUCTEM, HEPABEHCTB C JBYMsI IIEPEMEHHBIMU U UX CHUCTEM.

I'eomempus
IIpocreiime reomerpudeckue Gpurypbl

Touka, npsmas. Otpe3ok, nayd. Yron. Buael yrmoB. CmexHble U
BEPTHUKAJIbHBIE YIibl. buccekrpuca yria.

[lepecekaromuecss n napajienbHble npsmele. llepnenaukyspHbIe MpsMbIE.
[Ipu3Hakun mapamieabHOCTH HpsAMBIX. CBOMCTBA IMApajuICNIbHBIX  MPSMBIX.
[leprieHIUKYIISIp ¥ HAKJIOHHAS K TIPSIMOM.

MHOroyrojabHuKHu

Tpeyronsuuku. Buapl TpeyrompHukoB. Menamana, OucCEKTpHca, BBICOTA,
CpeIHss IUHUS TpeyroibHuKa. [Ipu3sHaku paBeHCTBa TpeyrojabHUKOB. CBOWCTBA U
OpU3HAKU PaBHOOENPEHHOTO TpeyrojbHUKa. CepeluHHBIA MNEepIeHIUuKyIIp
orpe3ka. Cymma yIJIOB TpEyrojpHUKa. BHEmHWE yribl TpeyroibHUKA.
HepaBeHnctBo TpeyrosbHHKa. COOTHOLIEHMS MEXAY CTOPOHAMU U yriamu
TpeyroiasHuka. Teopema ITudaropa.

[TogoOubie TpeyronabHuku. Ilpu3Haku mMoAOOUS TPEYroJbHUKOB. TOUYKH
NepecevyeHnsl MeauaH, OUCCEKTPUC, BBICOT TPEYrOJbHUKA, CEPEIUHHBIX
NEPIEHIUKYJIIPOB CTOPOH TpeyroibHUKa. CBOWCTBO OMCCEKTPUCHI TPEYTOJIbHUKA.
Teopema ®aneca. Merpruueckre COOTHOIIEHUS B MPSMOYTOJIBHOM TPEYTOJIbHUKE.
CHHYC, KOCHHYC, TaHI€HC, KOTAHIE€HC OCTpPOro yrIia MpSAMOYIOJBHOTO Tpe-
yroiabHuka U yriioB oT 0 mo 180. dopmyiibl, CBA3BIBAIOLIME CHUHYC, KOCHUHYC,



TAHT€HC, KOTAHT€HC OJHOTO M TOTO K€ yria. Pemenune TpeyrojibHUKoB. Teopema
CHUHYCOB U TEOpPEMa KOCHHYCOB.

Yetrbipéxyronpauku.  I[lapamtenorpamm.  CBolicTBA W TPU3HAKU
napayenorpamma. IIpsmMoyronbHUK, poMO, KBaJpar, UX CBOWCTBA W IMPU3HAKHU.
Tpanenus. CpeaHss TMHUS Tpaneluu U €€ CBOMCTRA.

MHOroyronbHuKH. BeITyKiible MHOrOyroJibHUKH. CymMMa yIJIOB BBITYKJIOTO
MHOTrOyroyibHuKa. [IpaBuiabHbIE MHOTOYTOJIBHUKH.

Oxpy:xHOCTH U KpPYI. 'eoMeTpUYecKue NOCTPOEHUs

OKpy>XHOCTb U KpYyT. DJIEMEHTBl OKPYXHOCTH M Kpyra. LleHTpanbHble u
BIIMCaHHbIE Yyrubl. KacarenpHas K OKpPYKHOCTM M €€ CBOWCTBa. B3amMmHoOe
PACIIOJNIOKEHUE NPSIMOM M OKPYKHOCTH. ONHMCaHHAasE UM BIMCAaHHAs OKPYKHOCTH
TPEYroJIbHUKA. BrmcaHHble M ONMCaHHBIE YETHIPEXYTOJIBHUKHM, MX CBOWCTBA U
IIPU3HAKU. BrimcaHHbIE ¥ ONTMCAHHBIE MHOTOYT'OJIBHUKHY.

[I'eomerpuyeckoe wmecto Touek (I'MT). CepenuHHbIl MepreHIUKYISP
oTpe3ka u ouccekTpuca yria kak [MT.

I'eomeTpuyeckre MOCTPOCHUS UPKYJIEM U JTMHEWKOW. OCHOBHBIE 3a7a4l HA
IIOCTPOCHUE: IIOCTPOCHUE YIUIA, PABHOIO JAHHOMY, IIOCTPOCHHUE CEPEIUHHOIO
IIEPIICHIMKYJIApAa JAHHOIO OTPE3Ka, IIOCTPOCHUE IPAMOW, MNPOXOAAIICH 4Yepes
JAHHYIO TOYKY U MEPIEHIUKYISIPHON JaHHON MpAMOM, OCTPOEHUE OUCCEKTPUCHI
nanHoro yria. [loctpoenue TpeyroapHuKa 1Mo 3aJaHHbiM diementam. Metog ['MT
B 3371a4ax Ha IIOCTPOEHUE.

I/I3MepeHne reOMETPpUYCCKHUX BCJIHYUNH

JnuHa orpeska. PaccrosiHue Mexay nIByms TOukaMu. PaccTtositHue OT TOUKH
JI0 IpsIMOM. PaccrossHue Mex 1y nmapasielbHbIMU IIPSIMBIMH.

[IepumeTp MHOTOYTOJIBHUKA.

JlnmrHa OKpyXHOCTH. J{JTMHA OyTH OKPY>KHOCTH.

I'panycHas mepa yrna. BennunHa BOMCAaHHOIO yIvIa.

[TonsiTus momanu MHOTOyroJibHUKa. PaBHOBemKkue ¢urypsl. Haxoxaenue
IUIOIAAM  KBajJpara, MpsIMOYrOJbHUKA, MapajulelorpaMma, TpeyroJIbHUKA,
Tpanenuu.

[Tonstue nnomamu kpyra. Ilmomane cekropa. OTHOIIEHWE TUIOMIAACH
noJ00HBIX (Uryp.

JlekapToBbIe KOOPAMHATHI HA MJIOCKOCTH
dopMyna pacCTOsiHAST MEXAYy AByMsa Toukamu. KoopauHatel cepeauHbl

oTpe3ka. YpaBHeHWE (QUTYpBl. YpaBHEHUS OKPYKHOCTH W TPSMOH. YTIIOBOU
KO3 UITUEHT MPSMOIA.



BexkTopbl

[lonsitue Bektopa. Mogyns (nnuHA) BekTOpa. PaBHBIE  BEKTOpHI.
Komnuneapusie Bektopbl. Koopaunatel BekTopa. CroK€HHE U BBIUUTAHUE
BEKTOPOB. YMHOKEHHE BekTopa Ha yucio. CKalsipHOe MPOU3BEJICHHE BEKTOPOB.
Kocunyc yria Mexty 1ByMsi BEKTOpaMH.

I'eomeTpuueckue npeodpa3oBanus

[lonsTie o mnpeobpazoBanuu ¢Gurypsl. JIBmwxkenue ¢urypel. Buabl
JIBUKCHUSI(UTYPBI: TapaiedbHBId TEPEeHOC, OceBasi CHMMETPHS, LEHTpasibHas
cuMMeTpHusi, HoBopoT. PaBHbIe purypsl. 'omoTeTus. [lonodue guryp.

JIeMEHTHI JIOTUKH

OmnpeneneHue. AKCHOMBI U TeopeMbl. JlokazaTenbcTBO. Jloka3aTenbCcTBO OT
npoTuBHOTO. Teopema, obpatHas qanHoi. Heobxoammoe U 10CTaTOYHOE YCIOBHSI.
YrorpebieHue J0ru4ecKux CBI30KeCIU..., MO ..., Mmo20d U MOJbKO Mo2od.

I'eomeTpusi B HCTOPHYECKOM PA3BUTHH

N3 ucropun reomerpun, «Hauama» EBknmpa. Mcropus maroro mocrysara
EBxinna. TpuroHomerpus — Hayka o0 M3MEPEHHUM TpeyroiabHUKoB. [locTpoenue
MpaBUJIBHBIX MHOTOYTOJIbHUKOB. Kak 3apoiunacek uaes KoopJuHar.

H.N. Jlo6auesckuii. JI. Ditnep. @anec. [Tudarop.

TeMaTI/IquKOC HJIaHI/IpOBaHI/Ie.
7 Knacc (anzeopa)

Koo — Bo Kou1 — Bo KoHTpoJbHbI
Ne Tema 4acoB 4acoB e padoThbI
(I BapuanT) | (Il BApUaHT)
1 JIunerinoe XpaBHeHI/Ie C OJTHOM 15 17 1
MEPEMEHHOM.
4
2 | llenmbie BeIpaxKeHUSI. 52 68
1
3 | dyHKIUH. 12 18




CucreMbl TMHENHBIX YPABHEHHH €

4 17 21
JBYMS TIEPEMEHHBIMH.
[ToBTOpEHUE U cUCTEMaTU3AIUS 1
5 6 12
y4eOHOro MaTepHaia.
8
Uroro: 102 136
8 knacc (anzeopa)
Ko - Bo Koua —Bo | Konrpoabusr
Ne Tema 4acoB 4acoB e paoThI
(1 (1
3
1 | PauroHanbHbIE BBIPAXKEHUS. 44 55
KBagpaTHbie KOpHH. 1
2 " 25 30
JlercTBUTENbHBIC YUCIIA.
2
3 | KBamparHble ypaBHEHHS. 25 36
[ToBTOpEHME U cHCTEMAaTHU3AITUS 1
4 8 15
y4eOHOro MaTepHaia.
7
Uroro: 102 136
9 knacc (anzeopa)
Ko — Bo Ko — Bo KonTpoabHbl
No Tema 4acos 4acoB e paboTnl
(I BapuanT) | (Il BapuanT)
1
1 | HepaBencraa. 20 25
2
2 | KBaaparnunas ¢hyHKIUS. 38 45




DJIEMEHTBI IPUMEPHON 1
3 pHUMEp 18 26
MaTEMaTUKH.
1
4 | YucioBble MOCIEA0BATEIbHOCTH. 16 20
5 [ToBTOpEHUE U CUCTEMAaTU3AIUS 10 16 1
y4eOHOro Marepuara.
6
Hroro: 102 132
{ Knacc (ceomempus)
Ko — Bo KoHTpobHBI
No Tema 4acoB e padoTe!
1 [Ipocreiinme reomMmerpudeckue GUrypbl U UX 15 1
CBOICTBA.
1
2 | TpeyronbHUKH. 18
3 [Tapamnienbabie npsiMbie. CyMMa yTiioB 15 1
TPEYroJIbHUKA.
4 OKpyXHOCTb U KpyT. [ 'eomMeTprueckue 15 1
MOCTPOCHMUS.
5 [ToBTOpEHUE U cUcTeMaTU3aIUs Y4eOHOTO 5 1
Marepuarna.
5
Hroro: 68
8 Kknacc (ceomempus)
Kou — BO KoHTpoabHbI
No Tema 4acoB e padoThI




1 | YeThIpexyroabHUKH. 22
1
2 | IlomoGue TpeyroJbpHUKOB. 16
2
3 | Pemenue mpsiMOyTOJIbHBIX TPEYTOIBHUKOB. 14
4 MmuoroyrosbHukd. [Inomanb 10 1
MHOTOYTOJIbHUKA.
5 [ToBTOpEHME M cCCTEMAaTH3AKS YI4eOHOTO 5 1
Martepuana.
7
Utoro: 68
9 knacc (2eomempus)
Koux — Bo KouTpoabHubl
Ne Tema 4acoB e pabote!
1
1 | Pemenue TpeyroibHUKOB. 16
1
2 | [IpaBusibHBIE MHOTOYTOJILHUKH. 8
1
3 | JdexapToBbI KOOPAUHATHI HA TIOCKOCTH. 11
1
4 | BekTopsl. 12
1
5 | 'eomerpuueckue mpeodpa3oBaHus. 11
6 [ToBTOpEHME M cUCTEMAaTH3AIMS YI4EOHOTO 10 1
Marepuania.
6

Uroro:

68




