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PabGouas nporpamma y4e0HOro npeamera

«MATEMATHUKA»

OCHOBHOT0 00111er0 00pa3oBaHus

8-9 kiacc



PaGouas nporpamma no marematuke 8-9 kiaacc

IHosicuuTeanLHAA 3aNIUCKA.

PabGouas mporpamma yuebHOro Kypca Mo MaTemartuke miusi 8-9 kiaccos
pa3paboTaHa B COOTBETCTBUH C:

-DenepanbHbIM  TOCYIapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM OCHOBHOTO
oOmiero oOpa3oBaHUsi Ha OCHOBE aBTOpckoi mporpammbl A.I'. Mepsnska, B.b.
[Tonouckoro, M.C. Sxup, E. B. byniko «Maremartuka. 5-9 kinacce». M. :Benrana-
['pad

-OenepanbabiM  3ak0HOM «O0 oOpazoBanuu B Poccuiickoit ®enepanumn» OT
29.12.2012 Ne273-®3;

- IlpumepHOll OCHOBHOW O00pa30BATENBHONW MPOrPpaMMONl OCHOBHOTO OOLIETro
oOpazoBanus (omoOpeHa pelieHueM (peaepaibHOrO y4eOHO-METOANYECKOTO
oObeauHEeHusT 1o obmiemMy oOpaszoBanuio (mportokos oT 8 ampens 2015 ropa
Nel/15));

-Y4yeOubM mianoM MAOY muneit Ne7

- (penepanabHBIM NEPEYHEM YUEOHUKOB;

- IlonoxxeHuem o CTPyKType, MOpsAKE pa3padOTKUM M YTBEPXKACHHS padouux
porpamm 1o y4eOHbIM npenmeram, kypcam MAOY nuneit Ne7

Y4eOHUKH, peali3yIOIINe MPOrpaMMy:

1) A.I'. Mepansik, B.B. [Tomonckwuit, M.C. SIkup. Anrebpa . 8 kimacc. M.
:BenTana - I'pad

2) A.T'. Mep3insik, B.b. TTonouckuit, M.C. Sxup. Anreopa . 9 kiacc. M.
:BenTana - I'pad

3) A.l'. Mep3isik, B.b. TTonouckwuit, M.C. Sxup. ['eomerpus . 8 kinacc. M.
:BenTana - I'pad

4) A.T'. Mep3nsk, B.b. TTonouckuii, M.C. Sxup. ['eomerpust . 9 kiacc. M.
:BenTana - I'pad

]_Ie.]IﬂMI/I n 3ajadaMM HU3Y4YCHUA MATCMATUKH B OCHOBHOH IIIKOJIE
ABJIAIOTCA:

* pa3BUTHE JIOTMYECKOTO WU KPUTHUYECKOIO MBIIUIECHUS, KYJIbTYpbl PEYH,
CIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;

* (¢dopMHpOBaHHWE Yy VYYAIIUXCA MHTEIUICKTyaIbHOW YECTHOCTH U
OOBEKTUBHOCTH, CIHOCOOHOCTH K IMPEOJOJICHUI0 MBICIUTEIbHBIX CTEPEOTHUIIOB,
BBITEKAIOIIMX U3 OOBIIEHHOTO OTIbITA;



* BOCIHTAHHE KAYeCTB JIMYHOCTH, OOECMEUYMBAIOIMIUX CONUATBHYIO
MOOMIIBHOCTB, CIIOCOOHOCTh IMPUHUMATH CAMOCTOSITCIIBHBIC PEIICHHUS,

* (opmMupoBaHHEC KadyeCTB MBIIUICHUS, HCOOXOMUMBIX JUIS ajanTalldd B
COBPEMECHHOM MH(OPMAIIMOHHOM OOIICCTBE;

* pa3BUTHC MHTEpPECa K MaTeMaTHYECKOMY TBOPUYECTBY M MaTEMaTHUYCCKHX
CIIOCOOHOCTEI;

* (¢opMUpOBaHHWE TPEJACTABICHHA O  MaTeMaTUKe KaK  4YacTH
OOIICUEIOBEYECKON  KYJIBTYPhl, O 3HAYMMOCTH MATEMaTUKH B Pa3BUTHH
IIUBUJIN3AINHA ¥ COBPEMEHHOTO 00IIIEeCTBA;

* pa3BUTHE MPEACTABICHUH O MaTeMaTHKE Kak (popMe ONMHMCAHUS M METOJIE
MO3HAHWS  JCHCTBUTEIBHOCTH, CO3JaHHE  YCIOBHHW  JUII  IPHOOpETEHUs
IIEPBOHAYAILHOTO OIBITA MATEMATHUECKOTO MOJICITHPOBAHMS;

* (dopmupoBaHHe OONIMX CMOCOOOB WMHTEIUICKTYAIbHON JEATEIHHOCTH,
XapaKkTepHBIX JJII MAaTEeMAaTUKH W SBIIOIIUXCS OCHOBOW ITO3HABAaTEIHHON
KyJBTYpbl, 3HAUYUMOH [UIsI pa3jMuHBIX CcQep UYETOBEUECKOH NesATeIbHOCTH;

* OBJIaJICHHE MaTEMaTUYECKUMHU 3HAHUSIMHU U YMEHUSIMH, HEOOXOAUMBIMU IS
IpOAODKEHHUs OOy4eHHs B CTapllei IIKOJEe MM HHBIX 0011e00pa3oBaTeNbHbIX
YUPEKACHUAX, U3YUYCHHsS] CMEXKHBIX IUCLUIUIMH, NPUMEHEHHUS B IIOBCEIHEBHOMU
KU3HH;

* co3naHue (pyHIaMeHTa i MaTeMAaTHYeCKOro pa3BUTHS, (OPMUPOBAHUS
MEXaHU3MOB MBIIUICHHUS, XapAKTEPHBIX JJI1 MATEMATUYECKON e TEIbHOCTH.

MecTo yueOHOro npeamera B yueOHOM IJIaHe
Ha u3zyuyenue matematuku B 8-9 Kilaccax OTBOJUTCS CIEAYIOLIEE KOJTUYECTBO

8kiacc: anrebpa - 4 yaca B Hepenmto (4 daca x 34 nenenu= 136 yacoB B T0O1);
reoMeTpus — 2 vyaca B Heqenmo (2 yaca X 34 Henenu= 68 4acoB B rof)
Oxnacc: anredpa- 4 gaca B Hegenmo (4 yaca x 34 negenn—= 136 gaca B rox);

reomMeTpus — 2 4aca B Henelmo B 9a, 90, 9r knaccax (2 gaca x 34 Henmenu= 68
4acoB B roJi) U 3 4aca B Heemto B 9B, 911, 9e knaccax(3x34 nenenu =102yaca
B IoJ).

Iliianupyembie pe3yabTaThl H3Y4YeHHUS] Y4e€0OHOI 0 MpeaMeTa.

N3yyeHnne wmaremMaTHKd B OCHOBHOW IIKOJE JA€T  BO3MOYKHOCTH
OOYYarOIIMMCS JOCTUYD CIEAYIONUX PE3yIbTaTOB PA3BUTHS:

B JIMNYHOCTHOM HANPABJICHUM:

1) yMeHHE SICHO, TOYHO, T'PAaMOTHO H3jaraTb CBOM MBICAH B YCTHOW M
MAUCbMEHHOM pE€YM, MOHMUMATh CMBICI TIOCTAaBJICHHOW 3aJayM, BBICTPAUBATH
apryMEHTALMIO, IPUBOINUTH IPUMEPHI U KOHTPIIPUMEDHI;

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



3) mpeicTaBiIeHHE O MaTEeMAaTHYECKOM HayKe Kak cdepe YellOBEYeCKOM
NEeATEeIbHOCTH, 00 »JTamax ee pa3BUTHs, O €€ 3HAYUMOCTH JUIsl Ppa3BUTHUS
IMBWIN3ALINH;

4) KpeaTUBHOCTh MBIILJICHHS, HHUIIMATHBA, HAXOIYMBOCTh, AKTUBHOCTh MPH
pELICHUH MaTEMAaTUYECKUX 3a/1a4;

5) yMeHHEe  KOHTPOJMPOBATH  MpOIECC M pe3yapTaT  y4eOHOM
MaTeMaTUYECKOUIESITENbHOCTH;

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

7)BOCIIUTaHUE POCCHICKON TpaXAaHCKOM WIECHTUYHOCTU: IMATPUOTH3MA,
yBaxkeHus1 K OTedyecTBy, OCO3HAHMUS BKJIAJa OTEYECTBEHHBIX YUEHBIX B PAa3BUTHE
MHPOBOU HAaYKH;

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

9)oco3HaHHBIII BBIOOp M TOCTPOEHUE JajJbHEHIEH WHIUBUYATbHOU
TpaeKTOpUM O0Opa3oBaHUSI Ha 0a3e OPUEHTUPOBKM B Mupe npodeccuil u
npo(eCCHOHANBHBIX MPEANOYTEHUNH C YYETOM YCTOMUMBBIX MO3HABATEIbHBIX
MHTEPECOB, a TAK)KE HA OCHOBE (DOPMUPOBAHMSI YBAXKUTEIILHOTO OTHOILIEHUS K TPY-
1y, Pa3BUTHE OIIbITa Y4aCTHS B COLMAIBHO 3HAYNMOM TPYIE;

10)ymenne KOHTPONUPOBATH MPOLIECC UM pe3yibTaT y4eOHOM W
MaTEeMaTUYECKON AesITeNIbHOCTH;

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

B MeTanpeIMeTHOM HANPABJICHNH:

1) mepBOHAYAIBHBIC MPEACTABICHUS 00 UACIX M O METO/IaX MAaTEMATHKH KaK
00 yHHMBEpCaIbHOM SI3bIKE HAYKU U TEXHUKH, O CPEJICTBE MOJICUPOBAHUS SBICHUM
U IIPOLIECCOB;

2) yMEHUE BUJICTh MAaTEMAaTUYECKYH0 3a/Jady B KOHTEKCTE MpPOOIeMHON
CUTYallUM B IPYTUX JUCLUIUINHAX, B OKPYXKAIOLIEH )KU3HU;

3) yMCHHE  HAaXOAWTh B  pa3IM4YHBIX HWCTOYHUKAX  WH(OpMAIHIO,
HEOOXOUMYIO JUISl PEIICHUS MaTeMaTUYeCKUX MpoOJieM, M MPEACTaBIsATh €€ B
MOHATHOW (opMe; MPUHUMATh PEIICHHE B YCJIOBHSIX HEMOJHON U M30BITOYHOM,
TOYHON U BEPOSITHOCTHOM MH(OpMAaINH;

4) yMeHUEe TOHMMATh M  HCIOJb30BaTh MAaTEMATHYCCKHE CPEICTBA
HarIsAHOCTH (Tpaduku, TuarpaMMbl, TaOIHIBI, CXEMbl U JIp.) JJISI WJUTFOCTpAIUH,
MHTEPHpPETALNN, apPTYMEHTAllUH;

5) yMeHMe BBIIBUTATH THIOTE3bI MIPU PEIICHUH YYCOHBIX 33]a4 U TIOHUMATh
HEO0OXOAMMOCTb UX MPOBEPKH;

6) yMeHHEe TPUMEHSTh  HMHIYKTUBHBIE W  JIGAYKTUBHBIC  CIOCOOBI
paccyXJIeHUM, BUJAETh PAa3JIMYHbIE CTPATErMHU PEILEHUS 3a/1ay;

7) MOHMMaHUE CYIIHOCTH AaJNTOPUTMHUYECKUX NPEANHCAHUN U yMCHHE
JEHCTBOBATh B COOTBETCTBUU C NPEIJIOKEHHBIM aJITOPUTMOM;



8) yMeHHe CcaMOCTOATENBHO CTaBUTh LEJNH, BBIOMPATh U  CO3JABaTh
QITOPUTMBI JJIsI PEIICHUS] y4eOHBIX MaTEMAaTUYECKUX TIPOOIIEeM;

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

10)ymeHne caMOCTOSITENBHO ONPEAEIISITh LIETU CBOETO 00yUYeHHUsI, CTAaBUTh U
dbopmynupoBath A ceOsi HOBbIE 33J]a4M B yuéOe, pa3BUBaTh MOTUBBI U MHTEPECHI
CBOEH MMO3HABATEIIbHOW JEATEIIBHOCTH;

11)ymeHue COOTHOCHTH CBOM JEUCTBUS C IJIAHUPYEMBIMU pPE3YJIbTATAMM,
OCYILECTBIISITH KOHTPOJIb CBOEU AEATEIBHOCTH B IIPOLIECCE TOCTMKEHHUS PE3YIIbTATA,
OTIpPEETSATh COCOObI IEUCTBUN B paMKaX MPEAI0KEHHBIX YCIOBHM U TpeOOBaHUH,
KOPPEKTUPOBATH CBOU JCHUCTBUS B COOTBETCTBUM C U3MEHSIONIECHCA CUTyallue;

12)ymeHne ompenenarh MOHSATHS, CO3[aBaTh OOOOIECHMS, yCTAaHABJIMBATH
aHaJIOrUH, KIACCU(PUIUPOBATH, CAMOCTOSITEIbHO BEIOMPATh OCHOBAHUS U KPUTEPUU
JUIs KJ1acCU(UKALIUKY;

13)ycranaBiauBaTh [IPUYUHHO-CJICICTBEHHBIE CBSI3U, IIPOBOJUTH
JI0Ka3aTeNNbHOE PacCyKACHHE, YMO3aKIIoueHUue (MHAYKTUBHOE, IEAYKTUBHOE U IO
aHaJIOTWHU) U JIeaTh BbIBOJIbI,

14)yMeHne WUTIOCTPUPOBATh HM3YUYEHHBIE TOHATUS U CBOMCTBa (QUryp,
OIIPOBEPraTh HEBEPHBIE YTBEPKICHMUS;

15)komMneTeHTHOCT B OOJACTH  HCIIOJIB30BAHUA  MH(OPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

16)nepBoHavanbHbIe NPEACTaBICHUS 00 UIEAX U O METOAAaX T€OMETPUH Kak
00 YHUBEpCAIbHOM SI3bIKE HAYKH M TEXHHUKH, O CPEJICTBE MOJCITUPOBAHUS SIBICHUIN
Y TIPOLIECCOB;

17)ymenne BHIETh T€OMETPUYECKYIO 3aJadyy B KOHTEKCTE MpOOIEeMHOM
CUTyallU B IPYTUX JUCHUIUIMHAX, B OKPYXKAIOLIEN KU3HMU;

18)ymMeHne HaxXoAMTh B  PaA3IUYHBIX HCTOYHUKAX  HMH(POpPMALHIO,
HEOOXOUMYIO JUIsl PEIEHUS MaTeMaTU4YeCKUuX MpoOseM, U TMpEeACTaBisATh €€ B
MOHSATHOW (popMe, MPUHUMATh PEIIEHUE B YCIOBUAX HEMOJHON WM U30BITOYHOM,
TOYHOMW WJIM BEPOSATHOCTHOM MH(OpMAIIUY;

19)yMeHne moHUMaTh W MCIOJNb30BaTh MaTeMaTHYECKHUE CpEICTBa
HArJSAHOCTH  (YepTexku, TaOJMIbl, CXeMbl M JAp.) I WUIIOCTpPaluH,
WHTEPIPETALUN, apTyMEHTALUU;

20)ymeHue BBIIBUTaTh TUMNOTE3bl NPU PEHICHUM 3aJadyd M TOHHUMATh
HEO0OXOIMMOCTb UX MPOBEPKH.

B pesyabrare usydeHusi ydeOHoOro mpeamera « MaremaTuka» y
o0yuyamomuxcst Oyayr c(OpMHPOBAHBI peryasiTUBHbIC, IO03HABATeJbHbIE,
KOMMYHUKATUBHBIE, TMYHOCTHBIE Y'Y /1.

Perynstusnsie YVY/I:
* CAaMOCTOSITEJIBHO OOHapykuBaTh M (HOpPMYIHpOBaTh yueOHYI0 mpodieMy,
onpenesaTs uens Y /1,



* BBIJIBUTATh BEPCHH PEIICHUS MPOOJIEMbI, 0CO3HABAaTh (M MHTEPIPETUPOBATH B
cirydae HE0OXO0JMMOCTH) KOHEYHBIH PE3yNIbTAT, BHIOUPATh CPEJACTBA JOCTHIKCHHS IICITH
U3 MPEIOKEHHBIX, a TAKKE UCKATh UX CAaMOCTOSTEIBHO;

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

* paboTas 1O IUTaHY, CBEPSATh CBOU JICHCTBHUS C IEIbI0 M MPH HEOOXOIUMOCTH
UCITPABJIATH OIINOKHA CAMOCTOSTEIIBHO (B TOM YHCJIC M KOPPEKTHPOBATH IIJIaH);

*B JUAJOre C YYUTEIEM COBEPIICHCTBOBATH CaMOCTOSTEIBHO BBIOpAaHHBIC
KPUTEPHUH OIICHKH.

.

ITo3naBarenbHbie Y Y /1!

* MPOBOJIUTH HAOIIOJCHUE U SKCIIEPUMEHT TIOJT PYKOBOJICTBOM YUHTEIIS;

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

* OCYIICCTBIIATh BBIOOpP HamOosiee A(PGEeKTUBHBIX CHOCOOOB pelieHus 3a7ad B
3aBUCHUMOCTH OT KOHKPETHBIX YCIIOBHIA;

* aHAIM3UPOBATh, CPABHUBATH, KIIACCU(PHUITUPOBATH U 000011aTh (PAKTHI U SBJICHHUS;

. JlaBaTh OMPEICIICHUS TOHATHSM.

KommynukatuBubeie YV /I

* CAMOCTOSITEIbHO OPTaHW30BBIBATH y4eOHOE B3aUMOACHCTBHE B TPYIIE
(ompenensaTh o0IMe 1eIu, J0TOBapUBATLCS IPYT C APYTOM U T. 11.);

* B JUCKYCCHUU YMETh BBIIBUHYTh aPTYMEHTHI M KOHTPAPTYMCHTHI;

* YYUTHCS KPUTUIHO OTHOCUTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM TIPU3HABATH
OIMMOOYHOCTH CBOETO MHECHHSI I KOPPEKTUPOBATH €T0;

* TOHMMaAs TIO3MIIMIO JPYTOro, pa3indaTh B €r0 pe4H: MHEHHE (TOYKY 3pCHUS),
JTIOKA3aTeNbCTBO (apryMeHThl), GaKThl (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 MATEMAaTHUYECKUM TEKCTOM (CTPYKTYpHUpPOBaHUE,
U3BJIeYEHUE HEOOX0AUMON HH(OPMAIUK), TOYHO U TPAMOTHO BBIPAXKaTh
CBOM MBICIIM B YCTHOW U MUCbMEHHOW PEYH, TPUMEHSIS MATEMATHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BaTh Pa3JIUYHbIC SI3bIKU
MaTEMaTHKH (CIIOBECHBIN, CHMBOJIUYECKHM, TpaduuecKuil), pa3BUTUs
CIIOCOOHOCTH 0OOCHOBBIBATH CYKIEHUS, POBOIUTH KIacCU(PUKAIIHIO;

® BJIaACHUSA 0a30BbIM ITOHATHUHHBIM armaparom: UMCThb IPCACTABICHUC O
YHCIJIC, ,Z[pO6I/I, IMPOLICHTAX, 00 OCHOBHBIX IrCOMCTPHUUCCKUX 00BbeKTax



(TOuka, mpsimMasi, TIoMaHas, yrojl, MHOrOyroJibHUK, MHOTOTPaHHUK, KPYT,
OKPYXXHOCTb, 1Iap, cepa u 1p.), GopMUpOBaHUS PECTABICHUHN O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEATTBHOM MUPE U PA3IUYHBIX
croco0ax Mx U3y4eHHUs;

® TIPAKTHUYCCKH 3HAUYNMMbIC MATCMATHYCCKHUC YMCHUA U HABBIKU, UX
IMPUMCHCHUC K PCHICHUIO MATCMATHICCKUX U HCMATCMATHIYCCKHX 3a14a4,
mpcamojararomuc yMCcHHA:

¢ BLINIOJIHATL BBIYUCIICHUA C HATYPAJIbHBIMU YUCJIAMU, OOBIKHOBEHHBIMH U
ACCATUYHBIMHA I[p06$IMI/I IMOJIOKUTCIbHBIMA U OTPHULATCIIbBHBIMU YU CJIAMU

® pellaTh TEKCTOBbBIC 33/1a4l apUPMETHIECKUM CITIOCOOOM U C MOMOIIIbIO
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 CUMBOJIMKY JUJISl 3aITUCH OOIIMX YTBEPKICHU,
(bopmy, BeIpaXEHUH, ypaBHEHU;

® CTPOWTH HAa KOOPAMHATHOM IMIIOCKOCTH 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.

BoinyckHMK _HayuuTesi B /-9 kjaccax (s HCHOJAb30BaHUS B
MOBCEAHEBHOM KM3HHU U 00ecrevyeHrs] BO3MOKHOCTH yCIEIIHOT0 MPOX0JIKEeHHSI
oOpa3oBaHusi Ha 0230BOM yPOBHe).

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, 00beAMHEHNE, TTOJMHOKECTBO B

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




® CIOJIB30BaTh TpauuecKoe MPEACTABICHUE MHOXKECTB JIJIsl OMMCAHUS
pEeaIbHBIX MPOLIECCOB U SIBICHUM, NPHU PEUICHUH 3adad JPYTHX Y4eOHBIX
IIPEIMETOB

Yucaa.

e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHATHUSAMHU: HATYypaJbHOE YUCIIO,
[eJI0e YHCII0, OOBIKHOBEHHAs! ApoOb, MECATUYHAs Ipo0b, CMEIIAaHHOE YHUCIIO,
palroHaIbHOE YHCIIO, apu(PMETUIECKUI KBaPATHBIN KOPEHB;

® JCIIOJB30BaTh CBOKMCTBA YMCEN U NPABUJIA ACUCTBUM IIPU BBIIIOJIHEHUN
BBIUMCJICHU;

® 1CIOJI30BaTh MPU3HAKHU JCTUMOCTH Ha 2, 5, 3, 9, 10 npu BeINOJIHEHUH
BBIYMCIICHUN U PEIIEHUH HECIIOKHBIX 3aa4;

® BBINOJHATh OKPYIJIEHUWE PAlUMOHAIBHBIX YHCEI B COOTBETCTBHM C
IpaBUJIaMu;

® OILICHUBATh 3HAYEHUE KBAJAPATHOIO KOPHS U3 MOJOKUTEIBHOTO LEIOTO
YUCIIa;

® PpAaCIIO3HABATh PALMOHAIBHBIE U HPPALMOHAIBHBIC YHCIIA;

® CpaBHUBAThH YHUCIA.

B noeceonesnoii ycusnu u npu uzyueHuu Opy2ux npeomemaos:

® OILICHUBATh PE3yJIbTaThl BBIYMCICHUNA NPU PEIICHUU NPAKTUYECKUX
3a/1ay;

® BBINOJHATH CPABHEHUE YHCEII B PEATIbHBIX CUTYaLIHSIX;

® COCTAaBJISITh YMCJIOBBIE BBIPAXKECHHUSI MPU PEIICHUH NMPAKTUUECKUX 3a/1a4
W 3a]1a4 U3 APYTUX y4eOHbIX PEAMETOB

ToxaecTBeHHBbIE MPe0OPa3OBaAHUS.

¢ BrInoaHATh HECIOXKHBIE TPEOOpPa30BaHUA AJI1 BBIYMCIICHUS 3HAYEHUN
YUCJIOBBIX BBIPAXXEHUM, COAECPKALIUX CTENEHU C HATYPAJIbHBIM IOKa3aTelIeM,
CTEINEHU C LIEJIBIM OTPULATEIBHBIM ITI0KA3ATENEM;

® BBHINOJHATH HECJOXKHBbIE TNpeoOpa3oBaHUS LEJIbIX  BBIPAKEHUM:
pacKkpbIBaTh CKOOKHU, MPUBOJIUTH MOJAOOHBIE CIIAaracMbIe;

® CIOJIb30BATh (hOPMYJIbI COKPAILIEHHOTO YMHOXEHUS (KBaIpaT CyMMBbI,
KBaJ[paT pa3HOCTH, PA3HOCTh KBAJApaTOB) Jisi YIPOILIEHUS BBIYUCICHUN
3HAYEHUU BBIPAKECHHUI;

® BLHINOJHATH  HECIOXKHBIE  MPeoOpa3oBaHusl  JPOOHO-TMHEWHBIX
BBIPAKCHU M.

B noeceonesnoii ycusnu u npu uzyueHuu Opyzux npeomemaos:

® [IOHMMATh CMBICJ YHCIIA, 3aMMCAHHOTO B CTAHJAPTHOM BHJIE;

e omnepupoBaTh Ha 0a30BOM YpPOBHE MOHSITUEM «CTAHJIApPTHAs 3aIlHCh
qucia»

YpaBHeHUS U HEPABEHCTBA

e OmnepupoBaTh Ha 6a30BOM ypOBHE MOHSATUSMU: PABEHCTBO, YHCIOBOE
PaBEHCTBO, YpaBHEHHE, KOPEHb YpPaBHEHHS, PELICHUE YpPaBHEHMS, YHCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PELICHUE HEPABEHCTBA,;

® IIPOBEPSATH CIPABEIMBOCTD YNCIOBBIX PABEHCTB U HEPABEHCTB;



e pelaTrh JIMHEHMHBIE HEpPaBEHCTBA M HECJOKHBIE HEPABEHCTBA,
CBOJISLIUECS K JINHEHHBIM;
® pemaTh CUCTEMbI HECIIOKHBIX JTUHENHBIX YPABHEHUN, HEPABEHCTB;
® [pPOBEPATH, SABISIETCS JU JAHHOE YHCIO PEIICHHEM YPaBHEHHUS
(HEepaBeHCTBA);
® pelaTh KBaJAPaTHbIE YPaBHEHUS OJHUM U3 CIIOCOOO0B;
e 1300pa)kaTh PELICHUS] HEPABEHCTB U UX CUCTEM Ha YMCIIOBOW MPSIMOM.
B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:
® COCTaBJITh M pelIaTh JIMHEWHBIE ypaBHEHUS NpPH PELICHUU 3a]ad,
BO3ZHMKAIOIIMX B IPYTUX YUYEOHBIX MTPEIMETAX
DOyHKUMH.
® HaXOJUTh 3HaYeHUE (QYHKLHHU 10 3aJaHHOMY 3HAYECHHIO apryMEHTA;
® HAaxOJUTh 3HAUECHHUE apTryMEHTa IO 33JaHHOMY 3HAUYE€HUIO (PYHKUHU B
HECJIOKHBIX CUTYalUsX;
® OMNpeAeNiITh MOJOKEHWE TOYKU MO €€ KOOpAWHATaM, KOOpPJIWHATHI
TOYKH 10 €€ MOJIOKEHUIO Ha MIJIOCKOCTH;
e 110 rpaguKy HaXOJUTh 00JIACTH ONPENETIEHUSI, MHOKECTBO 3HAUYCHHIA,
HYJU (YHKIMH, TPOMEKXYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHus U
yObIBaHUS, HAUOOJIbIIIEE U HAUMEHBIIIEE 3HAUEHUE (PYHKIINH;
® CTpouTh Irpaduk JMHEHHON DYHKIINH;
® [pPOBEPATh, SABIAETCS JIM JaHHbIM Tpaduk TpaduKOM 3aJaHHOU
GbyHKUMK (TUHEHHOW, KBaAPAaTUYHOM, 00paTHON MPOMOPLMOHATIBHOCTH );
® [PUMEPHO OMNpPEAENSITh KOOPAMHATHI TOYKH IepecedeHus: rpadukoB
dynxmii;
e omnepupoBaTh Ha 0A30BOM YPOBHE MOHSATHUSIMU: MOCIEIOBATEIBHOCTD,
apu(meTnyecKas Mporpeccusi, reoMeTpruiecKast Iporpeccus;
® pelaTh 337a4y Ha IPOTPECCUH, B KOTOPBIX OTBET MOKET OBITh MOJIY4YEH
HEIMOCPEICTBEHHBIM NOACUETOM 0€3 MPUMEHEHUS (POPMYII.
B noeceonesnoii ycusnu u npu uzyueHuu Opy2ux npeomemaos:
® 1CIOJIb30BaTh I'paUKU peajbHbIX MPOLECCOB M 3aBUCHUMOCTEH is
OTIpe/IeNICHUS] UX CBOMCTB (HanOOJbIINE U HAUMEHBIINE 3HAUYEHUS, IPOMEKYTKH
BO3pacTaHus U YyObIBaHUS, OOJACTH TMOJIOKUTEIbHBIX M OTPHUIATEIbHBIX
3HAYCHUH U T.11.);
® JCIOJIb30BaTh CBOMCTBAa JUHEHHON GyHKIMM W ee Tpaduk mpH
pelIeHny 3a7a4 U3 IPyrux y4eOHbIX IPEeIMETOB
CrarucTuka v Teopusi BepOATHOCTEM.
e llmers mpencraBieHHE O CTAaTHCTHYECKUX  XapaKTEPUCTHKAX,
BEPOATHOCTH CIy4YaitHOro COOBITHSI, KOMOMHATOPHBIX 3a/1a4ax;
e pemiath NPOCTEHUIINE KOMOMHATOPHBIE 3a/ladyll METOJOM MPSIMOIo U
OpPraHHU30BAHHOTO Nepedopa;
® [IpPE/ACTaBIATh AAHHBIE B BUJIE€ TAOIUL, TUarpaMM, rpauKoB;
® yyTaTh MH(OPMALIMIO, IPEACTABICHHYIO B BUJE TAOIULIbI, TUArPAMMBI,
rpaduka;



® OIpEAENITh OCHOBHBIE CTATUCTHYECKHE XapAaKTEPUCTUKH YHUCIOBBIX
HabOpOB;
® OIICHUBATh BEPOSITHOCTh COOBITUS B MPOCTEUIIIUX CITydasiX;
® UMETH MPEACTaBICHUE O POJIM 3aKOHA OOJBIIMX YHCEN B MAaCCOBBIX
SBJICHUSIX.
B noeceonesnoii sncusnu u npu uzyuenHuu opy2ux npeomemaos:
® OIICHMBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METO/IOM Iepedopa;
® UMETh MPEJCTABIECHUE O POJU TNPAKTUYECKH JOCTOBEPHBIX H
MaJIOBEPOSTHBIX COOBITH;
® CpaBHUBATh OCHOBHBIE CTATUCTUUYECKUE XaPAKTEPUCTUKHU, IOTYyYEHHBIE
B IIPOLIECCE PELICHUS IPUKIAIHON 3a]1a4i, U3yUYEHHUs PEATbHOTO SIBJICHUS;
® OIICHUBATh BEPOSTHOCTh PEAIbHBIX COOBITUM U SIBIICHUM B HECTIOKHBIX
CUTYyalUsAX
TexcrToBbIE 3a1a4H.
e Pemiarh HECIOXHBIE CIOKETHBIE 3aJa4d pa3HbIX THUIIOB Ha BCE
apupMeTUIECKUE ICUCTBUS,
® CTPOUTh CXEMATHYECKH YepTEX WIM JAPYTyIH0 KpaTKyl 3aluch
(Tabnuma, cxeMa, pUCYHOK) Kak MOJeNIb TeKCTa 3aJadyd, B KOTOPOM JaHbI
3HAQYEHUsI TPOMKH B3aUMOCBSI3aHHBIX BEJIIMYHUH, C LEJIbI0 IMOUCKA PEUICHUS
3a7a4H;
® OCYLIECTBJIATh CINOCOO TIOMCKA pEIIeHUs 3aJaud, B KOTOPOM
paccykJIeHUEe CTPOUTCS OT YCIOBUS K TPEOOBAHUIO, PY MOUCKE PEIICHMS 3a/1a4,
WM OT TpeOOBaHUS K YCIOBHIO;
® COCTaBJISITH IUJIAH MPOLIECCA PELICHUS 3a]auH;
® BBIJICJISTH dTaIlbl PEIICHUS 3a1a4H;
® UHTEpPIPETUPOBATh  BBIUMCIUTEIBHBIE  pE3yJbTaThl B  3ajaue,
WCCJIEIOBATH MTOJIYYEHHOE PELICHUE 3a1a4H;
® 3HATh Pa3JIMuUE CKOPOCTEH 00BEKTA B CTOSAUCH BOJAE, TPOTUB TCUCHUS
U TI0 TEYEHUIO PEKH;
® pelIaTh 33/1a4d Ha HAXO0XKJICHHE YaCTH YKCIIa U YHUCIIA [0 €ro YacTu;
® pelaTh 33J]a4M Pa3HbIX TUTIOB (HA paboTy, Ha TOKYTIKH, HAa JBUKEHUE),
CBSI3bIBAIOIIUX TPU BEJIMYMHBI, BBIJICIATh 3TH BEIUYUHBI U OTHOLIEHUS MEXITY
HUMU;
® HaXOJUTh MPOIEHT OT YKCIIA, YUCIO O MPOLEHTY OT HEro, HaXOIUTh
MPOLIEHTHOE CHUKEHUE WIIU MPOLIEHTHOE MOBBIIICHUE BEJIMYUHBI,
® pelIaTh HECIOXKHBIE JIOTHUECKHE 337]a4l METOJOM PACCYKICHUM.
B noeceonesnoii scusnu u npu uzyuenuu opy2ux npeomemaos:
® BBIJBUraTh THUIOTE3bl O BO3MOXHBIX MPEACIbHBIX 3HAYEHUAX
YHICJIOBOTO OTBETA 33aJa4M (J1e1aTh IPUKUIKY )
I'eomeTpuyeckue purypsl.
e OmnepupoBaTh Ha 0230BOM YPOBHE MOHATUSIMU T'€OMETPUUECKUX

buryp;



® u3BJICKaTh HHPOpPMAIMIO O TEOMETPUYECKUX  (Urypax,
MPE/ICTABIICHHYIO HA YEPTEKax B IBHOM BUJIE;
® [IPUMEHATH JJIs PEUICHUs 3a/ad reoMeTpuyeckue (akThbl, €CIH

YCIIOBHS MIX TIPUMEHEHUS 3aJIaHbI B IBHOU (hopMme;

e pellaTh 3a7a4¥ Ha HAXOXKJACHUE T€OMETPUYECKUX BEIUYUH IO
oOpasiam Wi alropuTMaM.
B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

® JCIIOJIb30BaTh CBOMCTBA TE€OMETPUYECKUX (UTYp I PEIICHUS
TUIIOBBIX 3aJlay, BO3HMUKAIOIIMX B CHUTYalMsX IOBCEIHEBHOM >KW3HM, 3a/lay
MPAKTUYECKOTO COJICPKAHUS

OTHOICHUH.

e OmnepupoBath Ha 0a30BOM YpOBHE IMOHSATUSAMH: PABEHCTBO (UIyp,
paBHbIe (UTYpHI, PABEHCTBO TPEYrOJbHUKOB, MapajUIeIbHOCTh MPSIMBIX,
MEPHEHIUKYISIPHOCTh TMPSMBIX, YIJIbBI MEXKIY NPSMBIMHU, MEPIECHIUKYIISP,
HAaKJIOHHAS, TPOCKIIHUS.

B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

® UCIOJB30BaTh OTHOILIECHMS [ PEIICHUS NPOCTEMIIMX 3a/aad,

BO3HUKAIOIIUX B PEATbHOMN )KU3HU
N3mepenusi v BbIYMCIEHHS.

e BhINOMHAT HM3MEpPEHHUE [IJIMH, PACCTOSIHUM, BEJIWYHMH YTJOB, C
MOMOIIILI0O HHCTPYMEHTOB JIJI1 U3MEPEHUU IJIUH U YTJIOB;

® TpUMEHIThL (OpPMyJBl MEpUMETpa, TUIOMATU U O0BEMA, IUIONIAAN
MOBEPXHOCTH OTJEJIbHBIX MHOTOIPAHHUKOB IPHU BBIYUCICHUSX, KOTJa BCE
JTAHHBIE UMEIOTCS B YCIIOBUH;

e npumeHsTh Teopemy Iludaropa, 0a30Bble TPUTOHOMETPUUECKHE
COOTHOIIEHHUS JJIs BBIYMCIICHUS JUJIMH, PACCTOSIHUM, IUIOMIAACH B MPOCTEUIIINX
ciyJasix.

B noeceonesnoii ycusnu u npu uzyueHuu Opy2ux npeomemaos:

® BBIYUCIISATH PACCTOSHHUS HAa MECTHOCTH B CTAHJAPTHBIX CUTYyalUsX,
IO B TPOCTEUIIUX CIydasiX, MPUMEHSATH (HOPMYJIBI B TMPOCTEHIITNX
CUTyallusX B MIOBCEIHEBHOMN KU3HU

MocTpoenus.

e 11300paxkaTh TUTIOBBIC IIOCKKE (GUTYPHI K 0OBEMHBIC TEJIA OT PYKHU U C
MTOMOIIIBIO MPOCTEUIIINX CHATh HHCTPYMEHTOB.

B noeceonesnoii scusnu u npu uzyueHuu Opy2ux npeomemaos:

® BBITIOJIHATH TPOCTEHIINE MMOCTPOSHUS HA MECTHOCTU, HEOOXOUMBIE B
pPEATBHOM )KU3HU

IIpeoOpa3zoBanus.

e Crpouth Purypy, CAMMETPHUHYIO TaHHOU (DUTYpEe OTHOCUTEIHLHO OCH.
B noeceonesnoii scusnu u npu uzyuenuu opy2ux npeomemaos:

® PpAaCMO3HABaTh JABMKEHUE OOBEKTOB B OKPYKAIOIIEM MUPE;

® pacro3HaBaTh CUMMETPHUUYHbIE (PUTYPHI B OKPYKAIOLIEM MUPE
BekTOpbl M KOOPAUHATHI HA MJIOCKOCTH.



e OmepupoBarh Ha 0a30BOM YpOBHE TOHATUSIMU BEKTOp, CyMMa
BEKTOPOB, MPOU3BEJICHUE BEKTOPA HA YUCIIO0, KOOPAUHATHI Ha MJIOCKOCTH;
® OMNpeAeNITh MPUOINKEHHO KOOPIMHATHI TOUKH 10 €€ N300paKeHUIO Ha
KOOPJUHATHOM TNIOCKOCTH.
B noBce1HEBHOM XKU3HH U NIPU U3YYEHHUH JIPYTUX NPEIMETOB:
® JCIOJB30BaTh BEKTOPHl JUIA PEHIEHUS NPOCTEMIIMX 3a4ad  Ha
OMpEIEIICHNE CKOPOCTH OTHOCUTENIBHOTO IBUKEHUS
Hcropust MaTeMaTHKH.
e OnuceiBaTh OTHEJIbHBIE BBIJAIOMINECS PE3YIbTATHI, MOJYYECHHBIE B
XOJI€ Pa3BUTHSI MATEMATUKU KaK HAYKH;
® 3HATh NIPUMEPHI MATEMATUYECKUX OTKPBITHI U UX aBTOPOB, B CBSI3H C
OTEUYECTBEHHOW U BCEMUPHON UCTOPHEM;
® [IOHMMAaTh POJIb MAaTEMAaTUKU B pa3BUTHH Poccun
MeToabl MaTEMAaTHKH.
e |IpuMeHATP M3BECTHBIE METOABI IIPU PEIIEHUH CTaHIAAPTHBIX
MaTEeMaTUYECKHX 3a/1a4;
e 3aMeyaTh M XapakTepU30BaThb MATEMATHYECKHE 3aKOHOMEPHOCTH B
OKPYKaIOUIEN JIEUCTBUTEILHOCTH;
® IIPUBOJAUTH IPUMEPHI MATEMATUUECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE,
B TOM YHCJIE XapaKTEPU3YIOLIUX ICTETUKY OKPY’KAOIIET0 MUPa U MPOU3BEICHAN
HCKYCCTBa
BbIYCKHMK IOJYYHUT BO3MOKHOCTH HAVYMThCH B 7-9 kiaccax nis

o0ecriedyeHNs] BO3MOKHOCTH YCIENIHOT0 TMPOJOJ/KEHHs1 00pa3oBaHuUsl Ha
0a30BOM M yri1y0JIEHHOM YPOBHSX

JJIeMEeHThI TEOPUU MHOKECTB U MATEMATUYECKOM JIOTUKH.

o Onepupoeamv? NOHAMUAMU. MHOJICecmeo,
XapaKmepucmuku MHONCECMBA, 3JeMeHm MHOJcecmed, nycmoe,
KOHeyHoe U  OecKOHeuHOe  MHOJHCeCmeo,  NOOMHOICECMBO,
NPUHAONEHCHOCMb, BKIIIOUEHUE, PABEHCIMBO MHONCECNE,

o U300padcams MHONMCECMBA U OMHOUEHUE MHONCECME C
noMowbio Kpy2o8 Junepa,

o onpeoensims NPUHAOLEHCHOCMb DJIeMEeHMAa MHONCECms),
00beOUHEHUIO U NepecedeHuUI0 MHONCECME,

o 3a0asamv  MHONHCECMBO C NOMOWDBIO NepequcieHus
971€MEHMO08, CI08ECHO20 ONUCAHU,

o onepupo8ams NOHAMUAMU. BbICKA3bIEAHUE, UCMUHHOCHb
U JIOMHCHOCMb BbICKA3LIGAHUS, OMPUYAHUE BbICKA3bIGAHULU, ONepayuu
HAO BbICKA3LIGAHUAMU: U, UIU, He, YCIO08Hble BbICKA3bIGAHUS]
(umnauxayuu),

o CMpoUmbs 8blCKA3bIBAHUS, OMPUYAHUS BbICKA3bIEAHUU.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:




® Cmpoums YenouKu yMO3aKIOUeHUll Ha OCHO8E UCNOIb308AHUSL NPABGUI
JIO2UKU;

® UCNONBL308AMb  MHOMNCECMBA, ONEpayuu ¢ MHONCECMBAMU,  UX
epaghuueckoe npedcmasienue 0 ONUCAHUS PeaTbHbIX NPOYECCO8 U ABIEHULL

Yucaa.

o Onepuposamv NOHAMUAMU: HAMYPAILHOE YUCIO, MHOICECEO
HAmMypaivHulX YUCel, yeioe YUcio, MHONCECMBO YelblX ducesl, 0OblKHOBEeHHAs
0pobb, Oecamuunas OpooOb, CMEWAHHOe HUCIO, DPAYUOHAIbHOE YUCTO,
MHOIHCECBO PAYUOHANBHBIX YUCET, UPPAYUOHATbHOE YUCTO, KBAOPAMHbLU
KOpeHb,  OelicmeumenbHoe  YUCN0,  2eoMempuyeckas  UHmepnpemayus
HAmMypaivHoulX, YelblX, PAYUOHAIbHBIX, OCUCMBUMENbHbIX YUCE,

® NIOHUMAMb U OOBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATLHO2O0
yucaa;

®  BbINOJHAMb BbIUUCTCHUS, 8 MOM HUCTe C UCNOTIb308AHUEM HPUEMOS
PAYUOHATIbHBIX BLIYUCTICHULL,

® ucnoavzosams npuzHaku deaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
CYMMbL U NPOU3BEOCHUS. NPU BbINOIHEHUU BbIYUCTEHULL U PeUleHUU 3A0aY,

® GBLINONHAMb  OKpY2leHUe  PAYUOHANbHLIX — Yucel C  3A0aHHOU
MOYHOCMbIO;

® CpasHuBamMb PAYUOHANbHBLE U UPPAYUOHATbHBLE YUCILA,

® ynopsaodouusamsv UUCIA, 3ANUCAHHblE 6 6Ude OObIKHOBEHHOU U
oecssmuyHol opoou,

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

B noeceounesnoii scusnu u npu uzyueHuu opy2ux npeomemaos:

® NPUMEHAMb NPABULA NPUOTUNCEHHBIX BbIYUCIIEHUN NpU peuleHUuU
NPAKMUYECKUX 3a0ad U peuleHuu 3a0ay Opyeux yueOHvlx npeomemos;

® GLINONHAMb CPABHEHUe pe3YlbMamos 6blYUCIeHUl Npu peuleHuu
NPAKMU4ecKux 3a0ay, 8 Mmom 4ucie NPUOIUNCEHHBIX BbIUUCTEHULL,

® cocmasniamv U OYEHUBAMb HYUCIO0B8ble BbIPANCEHUS NPU pDeuleHUuU
NPAKMUYECcKUx 3a0ad u 3a0ay u3z opy2ux y4eoHvix npeomemos,

® 3anucvleamv U OKPYISMb YUCL08ble OAHHblEe PEedibHbIX BEIUYUH C
UCNONB308AHUEM PASHBIX CUCTNEM USMEPEHUS]

To:xknecTBeHHBbIE IPe00pa3oBaHUS.

o Onepuposamsv NOHAMUAMU CMENEeHU C HAMYpalbHblM HOKA3Ameiem,
cmenenu ¢ yeavlM OmpuyameibHbiM NoKa3amenem;

® GBLINONHAMbL NPeoOPA30BAHUSL YENblX BbIPANCEHUN. Oelcmeus ¢
OOHOUleHaMu  (ClloJiceHue,  GbluUmMAHUe,  YMHOJICeHue),  Oelicmeus ¢
MHO2OUNIeHAMU (CLOJCEHUe, BLIYUMAHUE, YMHOJNCEHUE),

® BBINOJHAMb PA3IONCEHUE MHO2OUIEHO8 HA MHONCUMENU OOHUM U3
cnocobos: eviHeceHue 3a CKOOKY, 2epYNHUPOBKA, UCNONb308AHUE (DOPMYIT
COKPAUWEHHO20 YMHONCEHUS,

® 8blOeIAIMb KBAOPAM CYMMbL U PASHOCHU OOHOUJIEHO8;

®  PACKIAObIBAMb HA MHOJICUMENU K8AOPAMHBIL MPEXUIEH,



®  GLINOIHAMb NPeodPA308AHUS BLIPANCEHUU, COOEPAHCAUUX CMENEeHU C
YenviMu OmpuyamenbHblMU NOKA3aMensimMu, nepexooums Om 3anucu 8 uoe
cmenenu ¢ YyeavlmM OmpuyamenbHbiM NoKazameiem K 3anucu 8 gude opoou;

® GLINOAHAMb NPeodPa3o8anus OPOOHO-PAYUOHANLHBIX BbIPANCEHULL:
cokpaweHue Opobell, npusedeHue anecedpauyeckux oOpodel K obuemy
3HamMeHamento, CLOJdHCeHUe, YMHOdCeHue, OelleHue aneebpauieckux opooell,
8038edeHuUe aneebpauyeckoll Opoou 8 HAMYpPaIbHYIO U YEyio OMPUYAMeIbHyIO
cmenens;

®  GLINOIHAMb NPE0OPAZ0BAHUSA BLIPANCEHUT, COOEPAHCAUUX KBAOPAMHbIE
KOPHU,

® GblOEAMb KBAOPAM CYMMbL UIU PAZHOCTIU O8VUIIEHA 8 BbIPANCEHUSIX,
cooeparcaujux Keaopamuvlie KOpHU,

®  GLINOIHAMb NPEoOPAZ0BAHUS BLIPANCEHUL, COOEPAHCAUSUX MOOYTb.

B noeceonesnoit scuznu u npu uzyuenuu opy2ux npeomemos:

®  BLINOIHAMb NPEoOPA308AHUS U OCUCBUS C YUCTAMU, 3ANUCAHHBIMU 8
CMAaHOaApmMHOM 8U0e;

®  BLINOIHAMb NPEoOPA30BAHUS YETbIX BLIPANCEHUL NPU peleHul 3a0ay
opy2ux y4eoHblX npeomemos

YpaBHeHHs 1 HEPABEHCTBA.

o Onepuposamv NOHAMUAMU: YPABHEHUe, HepPaABEeHCMBO, peuleHue
VpasHeHusl, peuileHue HepaseHcmed, pAGHOCUNIbHbIE YPAGHEHUs, 001acmb
onpeoeneHus ypagHeHus (HepaseHcmea, CUCmembvl YPaeHeHUll Ul HepageHCme);

® pewams TUHElHblE YPAGHEHUs U YPABHEHUsl, CGOOUMbLE K JIUHEUHBIM C
HOMOWBIO MOACOECMBEHHBIX NPEeoOPA3068aHULL

® pewamsv KeaOpamHvlie YPAGHEHUs U YVPABHEHUS, C8OOUMble K
K8AOPAMHBbIM C HOMOWBIO MONCOECMBEHHBIX NPeoOPA306aAHULL

® pewams OpOOHO-TUHELHble YPABHEHUSL,

f(x)=a

® peuwamo npocmedmue uppayuoHalbHovle YPABHEHUA. )

F(x)=y9(x).

® pewams YpasHeHus Udd X'=a;

® pewams YpasHeHUsi CHOCOOOM PA3JIOHNCEHUS HA MHONCUMENU U 3AMEHbl
nepemeHHOouU,

® UCNONB308AMb MEMOO0 UHMEPBANO8 OJisl peueHuss yeavlx U OpoOHO-
PAYUOHATILHBIX HEPABEHCME,

® pewams JUHElHble YPAGHEeHUS U HePABEeHCMBA C NapaAMempamu;

® peuams HeCl0MCHblE KBAOPAMHbLE YPAGHEHUS C NAPAMEMPOM,

® peuams HeCl0dHCHblEe CUCTeMbL TUHEUHBIX YPASGHEHU C NApAMempamu,

® peuams HeCl0NCHbLE YPABHEHUS 8 YEablX YUCTAX.

B noeceonesnoii ycuznu u npu uzyueHuu Opyzux npeomMemaos:

® cocmasiamv U pewams JUHEUHble U KBAOPAmHbvle YPABHEeHUS U
VPaHeHUsl, K HUM C800SUUecs, CUCMEMbl TUHEUHbIX YPAGHEHUL U HepaABeHCME
npu peuteHuu 3a0ay Opyaux yueoHvix npeomemos;



®  GLINOJIHAMb OYEHKY NPasoonoo0obUs pe3yibmamos, HOAy4aemvlx npu
peuleHuU TUHElHbIX U K8AOPAMHbIX YPAGHEHUN U CUCTEM JTUHEHbIX YPAGHEHU
U HepaseHCme Npu peulenul 3a0ay Opyeux yueOHvIX npeomemos;

® gulOuUpamsv YpasHeHus, HepaeeHcmed Ul UX cucmemsl, OJis
COCMAasIeHus Mamemamu4eckol Mooenu 3a0aHHOU DeanbHOU CUmyayuu uiu
NPUKTIAOHOU 3a0a4u;

® yMemb UHMEPNPEMUPO8AmMsb NOJYUEHHbIU NPU DeueHUuU YpaeHeHus,
HepaseHcmea Uiu CUCmeMbl pe3ylbmam 6 KOHMmeKcme 3a0aHHOU pealbHOU
cumyayuu uiu nPUKIAOHol 3a0a4u

DOYyHKUUH.

o  Onepuposamb NOHAMUAMU: PYHKYUOHAILHAS 3A8UCUMOCb, PYHKYUS,
epaghuk gyHxyuu, cnocobwl 3a0anus QyHKYuU, apeymenm u 3HaveHue QyHKyuu,
obnacms onpedeneHusi U MHONHCECME0 3HAYEHUU (QYHKyuu, Hyau @OYHKyuu,
NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMY @yHryuu,
UEMHOCMb/HEUEMHOCIb PYHKYUU,

e cmpoums 2paghuku JUHEUHOU, K8AOpaAmuyHou QyHKyuil, oOpamHou

—a+——
NPONOPYUOHATLHOCIU, (DYHKYUU U0 X+b Y= Jx Y= W, y =[x :

® Ha npumepe K8AOpAMUYHOU YHKYUU, UCTIOIb308AMb NPE0OPA308aAHUS
epacpura dynxyuu y=F(x) 015 nocmpoenus zpaguros dynxyuii ¥ = (kx+b)+c.

® COCmMasnAmyb YpPasHeHUs NPAMOU N0 3A0AHHBIM YCI0BUIM. NPOX0OAuell
uepe3 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOOsuel yepe3 OAHHYIO
MOYKY U NAPATIENbHOU OAHHOU NPAMOLL,

® uccredosamov PYHKYUIO No e€ 2paguxy;

® HAXOO0UMb  MHONCECMBO  3HAYEHUL, HYU, NPOMENCYMKU
3HAKONOCMOAHCMBA, MOHOMOHHOCIU K8AOPAMUYHOU DYHKYUU,

® onepupogamsv NOHAMUAMU. NOCIE008AMENbHOCb, ApupMemuieckas
npozpeccusi, 2e0MempuyecKas npoepeccus,

® pewamv 3a0auu  HA  APUPMEMUUECKYI0O U  2eOMEeMPUUECK)IO
npozpeccuro.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:

® ocywecmsnsims 8b100p epaghuKa peanbHOU 3a8UCUMOCMU UTU NPOYecca
no €20 XapaxKmepucmuKkam,

® UCNONB308AMb CBOUCMBA U 2PAPUK KEBAOPAMUYHOU QYHKYUU npu
peuteHuu 3a0ay u3 opy2ux yueOHvix npeomemos

CrarucTuka v Teopusi BepOATHOCTEN.

o Onepuposamv noHamusmMu: cmonbuamsie U Kpy208ble OUASPAMMb,
mabauyvl OAHHBIX, CpeoHee apupmemudeckoe, Meouana, Haubovulee U
HaumeHbulee 3Ha4eHUs blOOPKU, pazmax 6blO0PKU, OUCNEPCUsL U CIAHOAPMHOE
OMKJIOHEeHUe, CTYYAUHASL USMEHYUBOCTb,

® uzgIeKamv, UHOpMAyulo, NPeOCMAslIeHHylo 6 mabauyax, Ha
ouazpammax, epaguxax;



® cocmasiamv MadIUYbl, CMPOUMb OUASPAMMbBL U 2PAPUKU HA OCHOBE
OQHHBIX;

® onepuposamv HNOHAMUAMU. (HAKMOPUAL HUCTA, NePeCMAHO8KU U
couemanus, mpeyoavHuk Ilackans;

® onepuposamv NOHAMUAMU. CLYYAUHBLL ONbIM, CAYYAUHBLL BblOOP,
ucnolmawnue, 3I1eMEeHmMapHoe CaydaiHoe codvimue (UCXo0), Klaccuyeckoe
onpeoeenue 8eposIMHOCIU CYYAUHO20 COObIMUS, ONepayul Hao C1yYauHbIMU
COOLIMUAMU, OCHOBHbLE KOMOUHAMOPHbLE POPMYIbL,

® npedcmasisims UHGOPMAYUIo ¢ NOMOWbIO Kpy2o8 Jiiepa,

® pewams 3a0auu HA BLIYUCICHUE BEPOSIMHOCIU C NOOCHEMOM
KOIUYeCmaad 8apuanmos no hopmynam KOMOUHAMOPUKU.

B noeceonesnoil scusnu u npu uzyueHuu Opy2ux npeomemos:

® u3BNeKaAmMb, UHMEPNPemuposams U npeodpas08vieams UHGopmayuro,
NpeoCmaesieHHyo 8 mabauyax, Ha Ouazpammax, 2pagukax, ompaxnxCcaouiyio
CBOUCMBA U XAPAKMEPUCMUKU PEATIbHbIX NPOUECCO8 U SGeHULL,

® onpeodensimv CMAMUCMUYECKUE XAPAKMEPUCTMUKU — 6blOOPOK  NO
maoauyam, OuazpamMmam, cpaguram, 8bINOJHAMb CPABHEHUE 8 3A8UCUMOCTIU O
yenu pewerus 3a0avu,

® OYEHUBAMb BePOSMHOCTb PEANbHbIX COOLIMULL U S6TEHUIL.

TexcToBbBIE 321a4M.

e Pewams npocmvie U CLOJCHbIE 3A0AYU PA3HLIX MUNOB, A MAKJiCe
3a0a4u NOBLIUEHHOU MPYOHOCMIL,

® UCNONB308aAMb pA3Hble KPAMKUe 3anucu Kak MoOeiu meKCcmos
CILOJICHBIX 3a0ay OJis1 NOCMPOEHUsI NOUCKOBOLU CXeMbl U peuleHUs 3a0ay;

® paziuuames MoOelb  meKcma U MoOelb  peuleHus — 3a0adu,
KOHCMPYUPOBams K 00HOU MOOeU PeuleHusi HeCA0NHCHOU 3a0ayu pasHvle MOOelu
mexcma 3a0ayil,

® 3Hamb U NPUMEHAMb 00a cnocoba noucka peuwlenuss 3aoday (om
mpeboB8anus K YCI08UI0 U OM YCI08USL K MPeO08aHuU0);

®  MOOeNUPOBAMb PACCYHCOCHUS NPU NOUCKE PelleHUs] 3a0ay ¢ NOMOUbIO
epagh-cxemol,;

® BblOEISIMb dMANbL PeUleHUs: 3a0adl U COOEPIHCAHUE KANHCO020 IMAand,

® yuemb 6bIOUPAMb ONMUMAILHBIL MemoO peuleHus 3a0auu U
0CO3HABaAMb 8b1O0P Memood, paccCMampueams pa3iutiHvle Memoobl, HAX0OUMb
PasHvie peulenuss 3a0adu, ecid 603MONCHO,

®  QHATUZUPOBAMb 3aMPYOHEHUs. NPU PeueHUl 3a0ay;

® GLINONHAMb PA3IUYHbIE NPeodpPa306aHUsL NPEeONONCEHHOU 3a0ayl,
KOHCMPYUPOBAmMb HO8ble 3a0aiu U3 OAHHOU, 8 MOM YuUcCie 0Opamubvie,

® UHMePNpPemuposams  BbIUUCTUMENIbHbIE pe3yIbmamvl 6 3aoaue,
ucce008amnv NoJIyYeHHoe peueHue 3a0ayu,

®  AHATUZUPOBAMb BCEBOMOIICHBIE CUMYAYUU B3AUMHO20 PACHONONCEHUS]
08YX 00bEKMO8 U UBMEHEeHUE UX XAPAKMEPUCTNUK NPU COBMECHHOM OBUNCEHUU



(ckopocmb, 6pemsl, paccmosHue) Npu peuleHuu 3a0ay Ha O08UNCeHUe 08YX
00beKmMOo8 KaK 8 00HOM, MAK U 8 NPOMUBONOIONCHBIX HANPABTIEHUSIX,

® UCCeO08aMb  BCEBO3MOJICHbIE CUMYAYUU NPU pPeuleHuUu 3a0ay Ha
ogudIcenUe no pexe, paccCmampusams pazHsle CUCMeEMbl OMCYEéma,

® pewiamsb pazHoobpa3Hble 3a0a4U «HA YACMUY,

® pewamsv U 000CHOBbIBAMb CB0€ peuleHue 3a0ay (8bloenamy
MAMeMamuyecKyro OCHOBY) Ha HAXOHCOeHUe Yacmu YUCIA U YUCIA NO €20 4acmu
Ha OCHOBE KOHKDEMHO20 CMbICAA OpoOU;

® 0co3Hasamv U O00BACHAMb UOSHMUYHOCHb 3A0ay DA3HLIX MUNOS,
CEAZLIBAIOWUX — MPU  GeIUYUHbl  (Ha ~ pabomy, HA  NOKYNKU,  HA
o8udICcenUe).8bl0eIAMb IMU EIUUUHBL U OMHOUEHUS MeNHCOY HUMU, NPUMEHIMb
UX npu peuweHuu 3a0ay, KOHCMPYUposamv coOCmEeHHble 3a0ai YKA3AHHbIX
Munoe,

® g1a0emb OCHOBHLIMU MemOoOamu peueHus 3a0ay Ha cmecu, CNiasbl,
KOHYeHmpayuu,

® pewams 34044l HA NPOYEHMbL, 8 MOM YUCIE, CIONHCHbIE NPOYEHMDbL C
000CHOBAHUEM, UCNONBb3YSL PA3HbIE CNOCOObL;

® pewams no2uyecKue 3a0ayu pasHLIMU CHOCOOAMU, 8 MOM Uucie, C
08yMsL O10KaMU U ¢ mpems O10KAMU OAHHBIX C NOMOUWbIO MAOIUY,

® pewamsv 3a0ayu NO KOMOUHAMOpPUKe U Meopuu 8epOosimHOCmell Ha
OCHOB€ UCNONIL30BAHUS U3YYEHHBIX MeMOO08 U 060CHOBLIBAMb peLleHUe;

® peuwams HeCI104CHbLE 3A0aAYU N0 MAMEMAMU4ecKou Cmamucmuxe,

® o61a0emb OCHOGHLIMU MEMOOAMU PEULeHUs CIOHCEMHbIX 3a0ay:
apugpmemuueckuil, aneebpauyecKuti, nepedoop BaApUAHMO8, 2eoMempuUYecKul,
epaguueckull, NPUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C U3VUEHHbIMU CUMYAYUSIX.

B noeceonesnoit scuznu u npu uzyuenuu Opy2ux npeomemos:

® GbLOCNAMb NPU PeUeHUU 3A0a4 XapaKmepucmuKky paccmampueaemou 8
3a0ave cumyayuu, OmMIUYHbIE OM  PealbHblX (me, Om  KOMOPbIX
abcmpazuposanucy), KOHCMpPYUpos8ams HOBble CUMYAyuu C Y4Emom OIMmux
Xapakmepucmuk, 6 4YacmHOCMU, APU peuweHuu 3a0ay Ha KOHYEHMpayuu,
YUUmvleams nIOMHOCHb 8eULeCEd;

® pewiamsv U KOHCMPYUPOBAMb 3a0a4U HA OCHOBE PACCMOMPEHUs.
PEeAIbHbIX cUumyayuil, 8 KOmopvlx He mpeOyemcsi MOuHbll BblYUCIUMETbHBLI
pe3yavmam,

® pewamv 3a0auu HA OBUdCeHUe NO peKe, PACCMAMPUBAsi pPAa3Hble
cucmemvl omcuema

I'eomerpuueckue ¢purypsl.

o  Onepuposams NOHAMUAMU 2EOMEMPULECKUX PUYD;

® U3GIEKAMb, UHMEPNPEMUPOBAMb U NPEOOPA308b16AMb UHPOPMAYUIO O
2eoMempuieckux Queypax, npeocmasieHHyI0 Ha Yepmextcax;

® npumeHsmb 2eomempuyeckue Gakmvl 018 peweHus 3a0ad, 8 Mmom
yucie, NPeonoazaruux HeCKOJIbKO Wa208 peuletusl,

® opmynuposams 8 NPOCMENUUX CTLYUAAX CBOUCMEA U NPUSHAKU Pu2yp,



®  00KaA3bI8AMb 2EOMEMPUUECKUE YMBEPHCOCHUS

® grademb  CMAHOAPMHOU  Klaccugukayueu  NiIOCKUX  Queyp
(mpey2oIbHUKO8 U 4emblPEXY20NbHUKOB).

B noeceonesnoii scuznu u npu uzyueHuu opy2ux npeomemos:

®  UCHONB308AMb CEOUCMBA 2e0MemPUYecKUX Gueyp 0isl peuieHus 3a0a4

APAKMUYECKO20 Xapakmepa U 3a0a4 U3 CMeHCHbIX OUCYUNTIUH
OTHOLIEHMUS.

o Onepuposamv NOHAMUAMU. DPABEHCMBO Queyp, pasHvle Gueypol,
PABEHCMBO MPeY2ONbHUKO8, NAPALIEIbHOCHb NPIAMbBIX, NePNeHOUK)ISIPHOCb
NPAMBIX, Yelbl MeHCOY NPAMbIMU, NEePHEeHOUKYAAP, HAKIOHHAA, NPOeKyus,
nooooue gueyp, noooodHvie gueypol, NOOOOHBIE MPEY20TbHUKU,

o npumensams meopemy Daneca u meopemy 0 NPONOPYUOHATLHBIX
ompe3Kax npu peuweHuuy 3a0ay,

® Xapakmepuzoeamv 83AUMHOE PACHOLONCEHUE NPAMOU U OKPYIHCHOCTIU,
08YX OKPYAHCHOCME.

B noeceonegnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

® UCNOAB308AMb OMHOWIEHUsT O] peuwleHuss 3a0ad, B03HUKAIOWUX 8

PeanvbHOU HCU3HU
N3mepeHusi 1 BLIYUCIEHHSI.

o Onepuposamsv npeoCmasieHusMu o OauHe, Naowaou, 0OvéMme Kak
genuuyunamu. Ilpumenamo opmynel niowaou, o00véma npu peuienuu
MHO20UIA208bIX 3A0aY, 8 KOMOPbIX He 6ce OaHHble NpedCmasieHbl A6HO, d
mpebyom 6blYUCTIeHUl, Onepuposams bonee WUPOKUM KOIUYECMBOM (POPMYIL
ONUHBL, NAOWAOU, 0O0BEMA, BLIYUCTAMb XAPAKMEPUCTNUKU KOMOUHAYUL hucyp
(oKpyJtcHOCMEU U MHO20Y20lbHUKOB) — 8bIYUCAAMb — PACCMOAHUSL  MEAHCOY
Queypamu, npumMeHAmb MmpucoHomempuyeckue Gopmyavl Ol GbIYUCIEHUU 8
Ooee CLONACHBIX CYUASIX, NPOBOOUNb GLIYUCIEHUSI HA OCHOBE PABHOBEIUKOCTU U
PABHOCOCMABNIEHHOCU,

®  11POBOOUMb NPOCHIbLE BLIYUCTIEHUSL HA 00BEMHBIX MeNax;

® dopmyruposamo npocmetiuiue 3a0ayu Ha bIYUCIEHUE ONUH, NIoWAOell
U 00HEMO8 U peuiams Ux.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomemnos:

®  11POBOOUMb GbIUUCICHUSL HA MECTHOCU,

® npumeHAmsb QOPMYIbl NPU BbIYUCTIEHUAX 6 CMENCHbIX VYEOHbIX
npeomemax, 8 OKpyoicaroujeli 0etcmaumenbHoCmu

IHocTpoenus.

o Mzobpaxcamev ceomempuyeckue @ueypbl N0  MEKCMOBOMY U
CUMBOILHOMY ONUCAHUIO,

® C80O0OHO  oOnepuposamv  YEPMENCHLIMU  UHCMPYMEHMAMU 8
HeCIIOJCHBIX CIYYAsX,

®  GLINOIHAMbL NOCMPOEHU. MPeyeOibHUKO8, NPUMEHAMb OMOebHble
Memoobl NOCMPOEHUU YUPKYIeM U JUHEeUKOU U Npo8ooums npocmeliuiue
UCCNIe008AHUSL YUCTIA PeUuleHUl;



® u300padicamv munogvle NIOCKUe @uaypvl U o0OveMHble mena C
HOMOWBIO NPOCMEUUUX KOMNBIOMEPHBIX UHCIPYMEHMO8.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

®  BLINONHAMb NPOCMeEUiUe NOCMPOEHUsL HA MECMHOCMU, He0bX00uMble
8 PeanbHOU JHCUIHU,

® OyeHusamv pamepuvl pearbHblX 00bEKMOE OKPYHCAIOUe20 MUpa

IIpeoGpa3zoBanus.

o Onepuposamb NoOHAMUEM OBUNCEHUS U NPeoOpa308anusi Noooous,
61a0ems NpuéMamu NOCmMpoeHus @Queyp ¢ UCNOIb30GAHUEM OBUNCEHUN U
npeobpazosanuil. no0oOUs, NPUMEHAMb NOAYYeHHble 3HAHUS U  ONbim
NOCMPOEHULL 8 CMENCHBIX NPEOMemax U 8 PeaibHbIX CUMYAYUSIX OKPYIHCAIOUIe20
mupa;

e cmpoumsb @Quaypy, NO00OHYI0O OAHHOU, NOJBL30BAMbC CEOUCMBAMU
no00o6Us 0151 060CHOBAHUS CBOUCME PUIYp;

® /IPUMEHAMb CBOUCMBA OBUINCEHUL Ol NPOBEOEHUs. NPOCMEUUUX
obocHosanutl ceolcme uyp.

B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

® NPUMEHAMb CBOUCMBA OBUJCEHUU U NPUMEHAMb Noodobue O

noOCMpoeHuU U 8bl4UCTeHUU
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH.

e Onepuposamb NOHAMUAMU BEKMOP, CYMMdA, PA3ZHOCMb GEKMOPOS,
npouzeedeHue 6eKmopa Ha UYUCIO, Y20l MeXHcoy BeKMOpamu, CKAIApHOe
npouseedeHue 6eKmopos, KOOPOUHAMbL HA NIOCKOCU, KOOPOUHAMbL BEKMOPA,

® GLINOIHAMb OelicmBUs HAO BeKMOopamu (CrodiceHue, Gvbluumatue,
VMHOJICEHUe HA YUCTO), 8bIYUCTAMb CKAIAPHOE NPOU3BEOeHUe, Onpeoensims 6
NPOCMEUUUX CYYAsX Y20l MedHcOy BEeKMOpAMU, BbINOIHAMb DA3I0OHCEHUE
8eKmMopa Ha cocmasifgiowue, NPUMEHAMb NOJYYEHHble 3HAHUS 6 (usuKe,
NOb306aMbC  (POPMYNOU  BLIYUCTEHUSL PACCMOAHUS MeHCO0y MOYKAMU O
U3BECMHBIM KOOPOUHAMAM, UCNONIb308AMb YPAGHeHUs Quayp O0Jisl peuieHus
3a0au;

® NpUMEHAMb BeKMOPbl U KOOPOUHAMbL OJisl PeUleHUs] 2e0MeMPULECKUX
3a0ay Ha evluuciieHue ONIUH, V2Jl08.

B noeceonesnoii scusnu u npu uzyuenuu opy2ux npeomemaos:

®  UCHONB308aMb NOHAMUS 6EKMOPO8 U KOOPOUHam OJisl peulenus 3a0ay

no gu3suxe, ceocpaguu u Opyeum y4eoHbIM npeomMemam
HUcropuss MmaTeMaTUKHU.

o Xapaxmepuzoeams 6KIAO BbLOAIOWUXCSL MAMEMAMUKOE 8 pa3eumue
MaAmemMamury U UHbLX HAYYHBIX obnacmetl;

® NOHUMAamMb Posb Mamemamuku 6 passumuu Poccuu

MeToabl MATEMATHKH.

e /cnonv3zosame OCHOBHbIE MemOObl 00KA3AMENbCMEAd, NPOBOOUMD
00Ka3amenbCmeo U GblNOIHAMb ONPOBEPHCEHUE,

® /IPUMEHAMb OCHOBHbBLE MEMOObl PeUleHUss MAmeMamu4ecKux 3a0ay,



® HQ OCHOBe MamemamuyecKux 3aKOHOMepHOCmeu 6 Npupooe,
Xapakxmepuzoeams 3CMemuKy OKpy#caoue20 Mupa u npouseedeHull UCKyccmaed;

® NpUMEeHAmb npocmetiuiue NpocpamMMuble Cpeocmsed U JeKMpPOHHO-
KOMMYHUKAYUOHHbIE CUCEMbL NPU PeUleHUU MamemMamudecKux 3a0ay

Conep:xanue Kypca MaTeMaTHKH 8-9 KJ1accoB.

Anzeopa
AJire0OpanvecKue BbIPAKEHUS

BbykBeHHbIE BbIpaykeHUs (BBIPAXKEHUSI C IEPEMEHHBIMHU ). UHNCTIOBOE 3HAUCHHE
OYKBEHHOTO BbIpakeHUs. JlOMyCTHMBbIE 3HAUYEHUSI TEPEMEHHBIX, BXOJSAIIUX B
anreOpanueckue BhIpakeHUs. [lojcTaHOBKa BBIPAKEHUN BMECTO MEPEMEHHBIX.
PaBeHCTBO OyKBEHHBIX BbIpaXKe€HUH. TOXKAECTBO, JOKA3aTENBCTBO TOXKIECTB.
[IpeoOpa3zoBaHue BHIPAKEHUIA.

CBoMCTBa CTEIEHEW ¢ IIeabIM Moka3aTreneM. MHoroujieHbl. (CioXXeHHe,
BBIYUTAHUE, YMHOKEHHE MHOTrouJiecHOB. DOpMysbl COKpaIEeHHOTO YMHOKEHUS:
KBaJpaT CyMMBbI KBaJpaT pPa3HOCTU, KYO cymmsl u Kyo paznocmu. Dopmyia
Pa3HOCTH KBaJpaTOB, opmynvl cymmsl Ky608 u paznocmu Kyoos. PaznoxxeHue
MHOTOUYJicHa Ha MHoOXxuTenu. KBaapaTHbeli TpexulieH. BwldeneHue noaHo2o
keaopama 6 keaopamuom mpexuneHe. Teopema Buera. PaznoxeHnue KBaapaTHOTO
TPEXUJICHA Ha JIMHEHHBIE MHOXUTEIUW. MHOTOYJIEHbl C OJHOM TEPEMEHHOM.
Crenenb MHOrowieHa. KopeHnb MHOTOUJIEHA.

AnreOpamveckas  apoos.  Coxpamenwe — apoOeit.  JlelictBusi ¢
anredpandyecKuMu ApoosiMu.

Panmonansubie BhIpakeHHs U UX TpeoOpa3oBanusa. CBoOWCTBa KBaJpaTHBIX
KOpPHEW U UX TPUMEHEHUE B BHIYUTAHUSIX.

YpaBHeHUS U HEPABEHCTBA

YpaBHenue ¢ oxHouM nepemeHHoW. KopeHs ypaBHeHus. JluHenHoe
ypaBHeHue. KBangpatHoe ypaBHeHue, GopMmysa KOpHEH KBaJpaTHOTO YpaBHEHHS.
Pemenne panmoHanbHBIX ypaBHEHMH. [IpuMmepbl pemieHuss ypaBHEHHU BBICIIMX
CTEIEHEW: METO/IbI 3aMEHBI IEPEMEHHOM, PA3JI0KEHNE HA MHOKUTEIIH.

YpaBHeHUE C AByMs IIEPEMEHHBIMM; pelieHue cucrtembl. CHucrema IByX
JVHEMHBIX YpPaBHEHUM C JBYMsS IIEPEMEHHBIMHU; pPELICHUE IOACTAaHOBKOU U
anreOpanyeckuM CIOXKEHUEM. YpaBHEHHUE C HECKOJIbKUMU TEePEMEHHBIMHU.
IIpumepsl pelieHrs HEMMHEUHBIX cucTeM. [IpuMepsl pelieHns ypaBHEHUN B LEBIX
quciax.

HepaBenctBo ¢ omHoM mnepeMeHHOUW. Pemienne HepaBeHCTBa. JIMHEWHBIE
HEPABEHCTBA C OJHOM NEPEMEHHOM M HMX cucTembl. KBaapaTHble HEpPaBEHCTBA.
IIpumepul pewenus OpoOHO-pAYUOHATILHBIX HEPABEHCME.



YuciioBble HEpPaBEHCTBA W WX CBOMCTBA. /J[okazamenbCmeo 4Yuciogvix u
aneebpauyeckux HepageHcms.

[lepexon oT crioBecHOM HOPMYITUPOBKU COOTHOIICHUNA MEXKITY BEIMUUHAMHU K
anrebpanyeckoil. Pemienne TeKCTOBBIX 3a/1a4 aareOpandeckuM CrocoOoM.

YucaoBble MOCJAET0BATEILHOCTH

[Tonatue mocnenoBaTeNbHOCTU. ApudmeTnyeckass HU TreoMeTpuyecKas
nporpeccur. Dopmynel o0miero wieHa apupMETUYECKOW W T'€OMETPUUYECKON
MPOTPECCHi, CYMMBI TIEPBBIX HECKOJIBKHX WICHOB apU(METUYECKOH U
T€OMETPUUECKOU ITPOTPECCUM.

CI1oXHbIE TPOLICHTHI.

Yuciaosble pyHKIUH

[Tonsitue ¢dynkuuu. O6nacte onpeneneHus ¢yHkuuu. CrocoObl 3amaHus
bynkuuu. ['padux dyHkmu, Bo3pactanue u yobiBaHuEe (YHKIIMU, HAUOOJBIIEE U
HaUMEHbIllee  3HauYeHWs  (QYHKOMHM,  HyJId  QYHKIUH,  [POMEKYTKH
3HAKOMOCTOSIHCTBA. UTeHne rpadukoB PyHKITHI.

OYHKIMK, OMHUCHIBAIOIIME TMPAMYIO U OOpaTHYIO MPOINOPIUOHAIBHYIO
3aBUCUMOCTH, MX rpaduku. JluHeliHas ¢yHKIusg, ee rpaduk, reoMeTpUIEeCKUi
cmbicnt  koddurmentoB. ['mnepboma. Ksampatuunas ¢yHkuus, ee Trpaduxk,
napabona. KoopamHatel BepmmHbI mapaboisibl, ocb cuUMMeETpuu. CmeneHHbie
@dyukyuu ¢ HamypaivHsiM nokazamenem, ux epaghuxu. I'paduxu QyHKIUA: KOPEHb
KBaJpaTHBIN, KOpeHb KyOuueckuii, Moayib. Mcnonbs3oBanue rpadukoB QyHKIUI
JUTSL pEIIICHUST YPABHCHUH M CHCTEM.

[Tpumeps! TpadudecKiX 3aBUCUMOCTEH, OTPAKAIOIINX PEaTbHBIC TPOIIECCHI:
KoJe0aHue, TOKa3aTeNbHBIA POCT; UUCA08ble (QYHKYUU, ONUCLIBAIOUWUE MU
npoyecchwi.

[TapannensHblii nepeHoc rpaduka BAOIL OCEH KOOPAWHAT U CUMMEMPUs]
OMHOCUMENbHO OCell.

Koopaunarsi

N300pakeHre 4yucen TOYKaMU KOOPJIWHATHOM mpsMou. ['eomeTrpuueckuit
CMBICII MOJTYJIsl yKcIia. YncmoBbIie MPOMEXKYTKHU: UHTEPBAJL, OTPE30K, JIyd. Popmyna
PACCMOSHUS MEHCOY MOUKAMU KOOPOUHAMHOU NPIAMOIL.

JlekapTOBbI KOOPAMHATHI HA TJIOCKOCTH; KOOPAMHATHI TOUYKU. KoopauHaTsl
cepeauHbl oTpe3ka. DopMysna pacCTOSHUS MEXAY JABYMs TOUYKAMHU IUIOCKOCTH.
YpaBHeHue NpsSMOH, YriaoBOW KOIPQPHUIIMEHT MPSAMOM, YCIOBHE MapaJlIeTbHOCTH
NpsIMBIX. YPaBHEHUE OKPYKHOCTU C ILIEHTPOM B Hadajie KOOPAWHAT U 8 000U
3A0aHHOU MOUKe.

I'paduueckass uHTEpripeTanusi YpaBHEHM C JIByMsS NEPEMEHHBIMU U UX
CUCTEM, HEPABEHCTB C JIByMsI IEPEMEHHBIMH U UX CUCTEM.



I'eomempusn
IIpocreiiiiue reomerpuyeckre (pUrypbl

Touka, mnpsmas. Ortpe3ok, Jyd. Yron. Buael yrinoB. CMmexHble WU
BEPTUKAJIBHBIE YIUIBI. bruccekTpuca yria.

Ilepecekaromuecs ¥ napauiesibHble Ipsmble. [leprneHauKyspHbIe MpsAMBIE.
[IpuzHakun napawienbHOCTH HOpsAMbIX. CBOWCTBA NapaJUIeNbHBIX — MPSMBIX.
[leprieHIUKYIISIp ¥ HAKJIOHHAS K IPSIMOM.

MHOI‘O)’I‘OJ’ILHHKI/I

TpeyronpHuku. Buasl TpeyroabHuUKOB. MenuaHa, OuMCCEKTpHca, BBICOTA,
CpEIHssl JIMHUSA TpeyroyibHUKa. [Ipr3Haky paBeHCTBA TpeyroiabHUKOB. CBOMCTBA U
OpU3HAKU PaBHOOENPEHHOTO TpeyrojbHUKa. CepeluHHBIA MNEepIeHIUKYIIp
orpe3ka. Cymma yIJIOB TpEyrojpHUKAa. BHemHHWe yriael TpeyroJibHHKA.
HepaBeHcTBO TpeyrosibHHKa. COOTHOLIEHMS MEXAY CTOPOHAMU U yriamu
Tpeyroybauka. Teopema [ludaropa.

[Tono6ubie TpeyronbHukH. [Ipu3Haku mnomoOUsT TPEYroJbHUKOB. Touku
nepeceyeHus: MeauaH, OHCCEKTPUC, BBICOT TPEYTrOJbHHKA, CEPEIUHHBIX
NEPHEHANKYJIIPOB CTOPOH TPEYrojbHUKA. CBONCTBO OMCCEKTPUCHI TPEYTOIbHUKA.
Teopema @aneca. MeTpuyeckue COOTHOIIEHHS B MPSMOYTOJIBHOM TPEYTOJIbHUKE.
CuHyc, KOCHHYC, TAHI€HC, KOTAaHI€HC OCTPOro yrIjia MpPsSMOYIOJIBHOTO Tpe-
yroapHuKa U yrioB oT 0 mo 180. dopmyinbl, CBA3BIBAIOIINE CUHYC, KOCHHYC,
TaHI€HC, KOTAHT'E€HC OJHOTO M TOro ke yria. Pemenune tpeyroisHukoB. Teopema
CUHYCOB U T€OpEMa KOCHHYCOB.

Uetpipéxyronpuuku.  [lapamnenorpamm.  CBolicTBA W MPU3HAKHU
napajuienorpamma. [IpsMoyroiabHuK, poM0O, KBaJpar, UX CBOICTBAa U NpPU3HAKH.
Tpaneuust. CpegHsisa TUHUS Tpanenuy U €€ CBOMCTBA.

MHoroyronsHuKH. Beltykiple MHOTOyroJbHUKH. CymMMa yrioB BBIIYKJIOIO
MHOI'OyroyibHuKa. [IpaBuiabHbIE MHOTOYTOJIBHUKH.

OxpykHOCTH U KpYr. ['eomeTpuyecKkue nocTpoeHust

OKpy>XHOCTb U KpYyT. DJIEMEHThl OKPYXHOCTH M Kpyra. LleHTpanbHble u
BIIMCaHHbIE yrubl. KacatenpHas K OKpPYXHOCTM M €€ cBoicTBa. B3amMHOe
pacronoKeHue NpsMOM M OKpYKHOCTH. ONMCaHHAas M BIIMCAHHAs OKPYKHOCTH
TpeyrojibHUKa. BrimcaHHble M ONMUCaHHBIE YETHIPEXYTOJIBHUKH, MX CBOWICTBA U
NpU3HaKU. BriucaHHble ¥ ONMMCAaHHbIE MHOTOYTOJIbHUKHU.

I'eomerpuueckoe Mecto Touek (I'MT). CepeauHHbBI TNEPHEHIUKYIIAP
oTpe3ka u ouccekTpuca yria kak [MT.

['eoMmeTpuyeckre NOCTPOECHUS LUPKYJIEM U JTMHEWKoW. OCHOBHBIE 3a7a4d HA
IIOCTPOECHUE: IOCTPOEHUE YIUIA, PABHOIO NAHHOMY, IOCTPOCHHUE CEPEIUHHOIO
NEPIECHNKYJIAPA JAHHOTO OTPE3Ka, IOCTPOCHUE MNPAMOU, NPOXOAALIEH 4Yepes



JAHHYIO0 TOYKY M MEPHEHAUKYISIPHON NTaHHOW MPsIMON, MOCTPOEHUE OMCCEKTPHCHI
JIaHHoro yria. [loctpoenue TpeyroiapHuKa 10 3aJaHHbIM dseMeHTaM. Meron ['MT
B 33/la4ax Ha IMOCTPOEHUE.

N3mepeHue reoMeTpryeCcKUX BeJMYMH

JlnuHa otpeska. PaccTostHue Mexnay IByMsl TOUKaMu. PaccTosiHUE OT TOYKH
JI0 TIpsAMOM. PaccTosiHre Mexay napaiieabHbIMU MPSIMbIMU.

[TepumMeTp MHOTOYTOJIBHUKA.

JInuHa OKpYyKHOCTH. J[TMHA 1yTru OKPY>KHOCTH.

I'panycHas mepa yrna. BennunHa BOMCaHHOIO yIuIa.

[TonsTus mionaan MHOroyroyibHuka. PaBHoBenukue purypsl. Haxoxnenue
IUIOIIAIA  KBajpaTa, MpsMOYIOJbHUKA, NapajulesiorpaMMa, TpPEYroJIbHUKA,
TpaIneuuu.

[Tonarne mnomamu kpyra. Ilnomane cexropa. OTHOLIEHHE IUIOLIAJEH
NMoI00HBIX GUTYP.

JlekapToBbIe KOOPAUHATHI HA MJIOCKOCTH

@opmynia pacCTOSAHHUS MEXIYy AByMs ToukamMu. KoopauHatel cepeauHbl
oTpe3ka. YpaBHEHHE (PUTYpHl. YpaBHEHHS OKPYKHOCTU M TMPSMOW. YTIIOBOH
KO3 PUILIMEHT MPAMOH.

BexTopbl

[Tonsatue BekTOopa. Mopaynbs (muHa) BekTopa. PaBHbIE BEKTOPHI.
Komnuneapueie BekTopbl. KoopauHatel BekTopa. CloKeHUE W BBIYMTAHUE
BEKTOPOB. YMHOKEHHE BEKTOpa Ha yucio. CKalsgpHOe MPOU3BEACHUE BEKTOPOB.
Kocunyc yrina mexay 1ByMsi BEKTOpaMH.

I'eomeTpuuyeckue npeodpa3zoBaHus

[Tonsitue o mnpeoOpasoBanun ¢urypel. JIBuxkenue ¢urypsl. Bums
JIBUKCHUSI(PUTYPBI: TMapaieIbHbIH MEpEeHOC, OceBasi CUMMETPHS, LIEHTpasibHas
cuMMeTpHusi, noBopoT. PaBHbie purypsl. 'omoTeTus. Ilogodue guryp.

JIeMEHTBI JIOTUKHU

Omnpenenenue. AKCMOMBI U TeopeMbl. JlokazarenbcTBO. Jl0Ka3aTenbCTBO OT
npotuBHoro. Teopema, oopatHas nanHoi. Heo6xoaumMoe u 10CTaTOYHOE YCIOBUS.
YnotpebieHue JJIOTUYECKUX CBI30KECIU..., MO ..., M020a U MOAbKO Mo20d.

I'eomeTpus B HCTOPHYECKOM Pa3BUTHH

N3 ucropun reomerpun, «Havana» EBxnmpa. Mcropus maroro mocrynara



EBxinna. TpuroHomerpuss — Hayka 00 MU3MEPEHHM TPeyroiabHUKOB. [locTpoeHue
IIPaBUJIBHBIX MHOTOYTOJIBHUKOB. Kak 3apoauinace uaes KoopauHar.
H.N. Jlo6auesckuii. JI. Ditnep. ®anec. [Tudarop.

1 knacc (anzeopa) Ilpozpamma noegwvtit @I'OC

8 knacc (anzeopa)

KoJg — Bo KonTpoabHbI
Ne Tema 4acoB e padoTsl
3
1 | PanuoHanbHbIE BBIpAKEHUS. 55
9 KBanparusie KopHH. 30 1
JleCTBUTENIBHBIC YHCIIA.
2
3 | KBagparnble ypaBHEHHUS. 36
4 [ToBTOpEHUE U cUcTeMaTU3AIUS 15 1
y4eOHOro Marepuania.
;
Hroro: 136
9 knacc (anzeopa)
Ko — Bo KoHTpoabHbI
No Tema 4ACOB e padoThbl
1
1 | HepaBeHncrana. 25
2
2 | KBagparnunas QyHKims. 46
3 DneMEeHThl NPUMEPHOI 26 1
MaTEeMaTHKH.




1
4 | YuciioBele MTOCIIEA0BATEIHLHOCTH. 21
5 [ToBTOpEHUE U cUcTEMaTHU3AIUS 18 1
y4ueOHOro MaTepHaa.
6
Htoro: 136
1 knacc (ceomempus) Hoewvrit @IOC
8 knacc (ceomempus)
KoJi — Bo KoHTpoJbHBI
Ne Tema 4acoB e paboTsI
2
1 | YeTbIpexyroiabHUKHU. 22
1
2 | llomobOue TpeyroabHUKOB. 16
2
3 | Pemenne nmpsMOyTroibHBIX TPEYTOILHUKOB. 14
4 MmuoroyronsHuku. [Imomans 10 1
MHOT'OYTOJIbHHUKA.
5 [ToBTOpEHuUE U cucTemMaTU3aIus y4eoOHOTro 6 1
Marepuaa.
7
Hroro: 68
9 knacc (ceomempus) ¢ 9a, 96, 92
KoJu — BO KonTposbHbI
Ne Tema 4acoB € paboThI
1
1 | Pemenue TpeyroiabHUKOB. 16




2 | IlpaBunbHBIE MHOTOYTOJIBHUKH. 10
1
3 | JlekapTOBBI KOOPIMHATHI HA IJIOCKOCTH. 11
1
4 | Bektopsl. 12
1
5 | I'eomerpuueckue mpeodpa3oBaHuUs. 11
5 [ToBTOpEHME U cHCcTEeMaTH3aIUs Y4eOHOTO 8 1
MaTepuana.
6
Htoro: 68
9 knacc (2eomempus) ¢ 98, 90, 9e
Ko — Bo KoHTpoJbHBI
Ne Tema 4acoB ¢ padorer
1
1 | Pemienue TpeyroabHUKOB. 20
1
2 | IlpaBuibHBIE MHOTOYTOJEHUKY. 15
1
3 | JlekapTOBBI KOOPAMHATHI HA TIOCKOCTH. 15
1
4 | BeKTopshl. 15
1
5 | I'eomerpuueckue mpeodpa3oBaHusl. 12
6 [ToBTOpEHME U cucTeMaTH3aIus y4eOHOTO 17 1
Marepuana.
6

Hroro:

102
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