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IInanupyembie pe3yabTaThl 0CBOEHUS] Y4eOHOI0 NpeaMeTa

JIMYHOCTHBIE peE3vVabTaTbl
Pocculickas rpaxxgaHCkasd HICHTHYHOCTDb (HanI/IOTI/I3M, YBAXXCHUC K

OTtedecTBY, K MNPOIUIOMY M HACTOSALIEMY MHOIOHALMOHAJIBHOI'O Hapoja
Poccun, YyBCTBO OTBETCTBEHHOCTHM W jJoira nepexn PomuHou,
uaeHTupuKaus cedsd B KadecTBe rpaxaanuHa Poccun, cyObeKTHUBHas
3HAYMMOCTh HCIIOJIb30BAaHUSI PYCCKOI'O sI3bIKa M SI3bIKOB HapoaoB Poccuw,
OCO3HAHME M OUIYLIEHUE JUYHOCTHOM CONMPUYACTHOCTHU CY/IbOE POCCUICKOrO
Hapona). Oco3HAaHHWE STHUYECKOW TMPUHAIIEKHOCTH, 3HAHUE WCTOPUHU,
A3bIKa, KYJBTYpbl CBOErO0 HapoAa, CBOEr0 Kpas, OCHOB KYJbTYpPHOTO
Hacienuss HapolaoB Poccum u yenoBeuecTBa (MIEHTHYHOCTh YEIOBEKA C
POCCHIMCKOW MHOI'OHAIMOHAJIBHOW KYJIBTYPOH, COIPUYACTHOCTH HCTOPUU
HapoOJOB W TOCYIapCTB, HAXOJAUBIUUXCS HA TEPPUTOPUH COBPEMEHHOM
Poccun); wuHTEpuopH3anusi T'yMaHHUCTUYECKHX, JIEMOKPATUYECKUX H
TPaJULMOHHBIX LIEHHOCTEH MHOI'OHAIMOHAJIBLHOTO POCCUHCKOIO OOILECTBA.
Oco3HaHHOE, YBaOXXHUTEIBbHOE U OOPOXKENATETbHOE OTHOLIEHUE K UCTOPUH,
KYJIbTYpE, PEIMIHH, TPAaJuLUsAM, s3bIKaM, LEHHOCTSIM HaponoB Poccun u
HapoJ0B MUpA.

['OTOBHOCTP U  CIIOCOOHOCTH  OOYy4alOUIMXCA K CaMOpPa3BUTHIO U
caM000pa30BaHMI0O HA OCHOBE MOTHBAllUM K OOYYEHHIO W IO3HAHMIO;
FOTOBHOCTh U CIOCOOHOCTh OCO3HAHHOMY BBIOOPDY ©  TOCTPOCHHIO
JallbHEHIIe WHAMBUAYAJIbHOM TpaeKTOpuuM oOpa3oBaHMs Ha 0Oasze
OPUEHTUPOBKHU B MUpe npodeccuil u npodhecCuOHANIbHBIX MPEANOUYTEHHH, C
Y4E€TOM YCTOWYUBBIX I03HABATEIIBHBIX HHTEPECOB.

Pa3BuToe MopanbHOE CO3HAHHE M KOMIIETEHTHOCTh B PEUIEHUU MOPATIbHBIX
npobsieM Ha OCHOBE JTUYHOCTHOTO BhIOOpa, (popMHpOBaHHE HPABCTBEHHBIX
YYBCTB M HPABCTBEHHOI'O IOBEJIEHUS, OCO3HAHHOIO U OTBETCTBEHHOIO
OTHOLIEHUS] K COOCTBEHHBIM MOCTYNKaM (CIOCOOHOCTh K HPAaBCTBEHHOMY
CaMOCOBEPUIEHCTBOBAHUIO; BEPOTEPIUMOCTD, YBaXXUTEJIBHOE OTHOLIEHUE K
PENUTHO3HBIM YYBCTBaM, B3IJIsAaM JIOJEH WIM HUX OTCYTCTBHIO; 3HaHUE
OCHOBHBIX HOPM MOpaJii, HPaBCTBEHHBIX, TYXOBHBIX HJ1€AJI0OB, XPAHUMBIX B
KYJBTYPHBIX TpaauLMAX HapoaoB Poccuu, roTOBHOCTb Ha HX OCHOBE K
CO3HATEIbHOMY  CaMOOIPAHMYEHHMIO B  TOCTYNKaX,  I[OBEICHHH,
pacTOYUTEIHLHOM MOTPEOUTENBCTBE; CHOPMUPOBAHHOCTH MIPENICTABICHUM 00
OCHOBAaX CBETCKOW 3THUKH, KYJbTYPbl TPAAULIUOHHBIX PEIUTUI, UX POJIU B
Pa3BUTHM KYJbTYpPhl M UCTOpUHM Poccum M 4eroBeuecTBa, B CTAHOBJICHHH
IPa)/1IaHCKOr0 O0IECTBa M POCCUHCKON TrOCylapCTBEHHOCTH; IMOHUMaHHE
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3HAYEHUS HPAaBCTBEHHOCTH, BEPhl U PEIUTHM B KU3HHU YEJIOBEKA, CEMbU U
oburectBa). CHopMUPOBAHHOCTH OTBETCTBEHHOIO OTHOIICHUS K YYEHHIO;
YBaKUTEJIbHOTO OTHOILLIEHUS K TPY/y, HaJUYUE OIbITA YYaCTUSI B COLUATILHO
3HaUuMMOM TpyAe. Oco3HaHWE 3HAYEHUS CEMbH B JKU3HU 4YEJIOBEKa U
o0miecTBa, NPUHATHE LIEHHOCTH CEMEHHOW JKHU3HH, YBAXKUTEIbHOE H
3a00TIMBOE OTHOIIEHHE K YIEHAaM CBOEH CEMBbH.

CdopMupoBaHHOCTh  LIETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKH U OOINECTBEHHOW TMPAKTUKH,
VUHUTHIBAIOIIETO  COLMANIbHOE,  KYJIbTYPHOE,  SI3bIKOBOE,  JYXOBHOE
MHOT000pa3ne COBPEMEHHOT 0 MHpA.

Oco3HaHHOE, YBAXUTEIBHOE U J1I00POXKEIATETbHOE OTHOIICHUE K JIPYrOMYy
YeJIOBEKY, €ro MHEHHIO, MHPOBO33PEHHUI0, KYJIbType, A3BIKY, BEpE,
IPXIAHCKON TMO3UIMH. ['OTOBHOCTHh W CIIOCOOHOCTH BECTH JHAJNOT C
JPYTUMHU JIIOJIbMU U JJOCTUTaTh B HEM B3aUMOIIOHUMAaHUS (UAeHTU]UKAIIIS
ceOs Kak TMOJHONPAaBHOIO  CyObeKTa  OOIIEeHUs, TOTOBHOCTh K
KOHCTPYHpPOBaHUIO o00paza TmapTHepa IO JUajJory, TOTOBHOCTh K
KOHCTPYHPOBAHHUIO 00pa3za JOMYCTUMBIX CIIOCOOOB AMaiora, rOTOBHOCTh K
KOHCTPYMPOBAaHUIO  Ipollecca  JAuanora Kak  KOHBEHUHOHHUPOBAHMS
MHTEPECOB, TMpOLENyp, TOTOBHOCTh M  CIHOCOOHOCTb K  BEACHHIO
TIepEroBOPOB).

OCBOEHHOCTh COLMAJIBHBIX HOpPM, MpaBUJ TOBEACHUS, poyiel u Qopm
COLIMAJILHOM JKM3HU B TPYINNAaxX M COOOIIECTBAX. Y4YacTHE B IIKOJbHOM
CaMOYIIpaBJIE€HUU U OOLIECTBEHHON JKM3HM B TIpejesiax BO3PaCTHBIX
KOMIIETEHIIUNA C YY4E€TOM PErMOHAIBHBIX, STHOKYJIBTYPHBIX, COIUAIBHBIX U
HKOHOMUYECKUX OcoOeHHocTel ((PpopMUpOBaHME TOTOBHOCTH K YYacTHIO B
MPOLIECCE YMOPATOUYECHUA COLUUAIBHBIX CBSI3€M U OTHOUICHUW, B KOTOPBIC
BKJIFOYCHBI W KOTOPBhIC (OPMHPYIOT CaMH ydalluecs; BKIIOYEHHOCTh B
HEMOCPEACTBEHHOE TIPa)kIaHCKOE Yy4acThue, TOTOBHOCTb Y4YacTBOBAaTh B
KU3ZHEJEATEIbHOCTH  MOJPOCTKOBOrO  OOLIECTBEHHOIO  OOBEIMHEHHUS,
NPOAYKTHUBHO  B3aUMOJCHUCTBYIOIIETO C  COLMAIIBHOM  CPEaod |
COLIMANIbHBIMU HMHCTUTYTaMU; UACHTU(UKALMS ce0si B KauecTBE CyObeKTa
COIMANILHBIX TPeoOpa3oBaHUi, OCBOCHHE KOMIIETEHTHOCTEH B cdepe
OpraHU3aTOPCKOMN NEeATENbHOCTH; WHTEPUOPU3ALIUS LIEHHOCTEN
CO3MIATEIBHOIO  OTHOLIEHWS K  OKPYXKaroUled  JAEHCTBUTEIBHOCTH,
LEHHOCTE  COLUMAbHOIO  TBOPYECTBA, LIEHHOCTH  MOPOAYKTHUBHOMN
OpraHu3alMd COBMECTHOM JEATEIbHOCTH, CamMopealu3aludyd B Tpynmne u
OpraHu3aluy, UEHHOCTU «JIPYyroro» Kak paBHOIPABHOTO MapTHEpaA,
dbopMHUpOBaHME KOMIETEHIIMN aHaln3a, NPOEKTHUPOBAHUS, OpTraHHU3aAIlUU
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JESATENbHOCTH, PEQPIEKCUU HM3MEHEHUM, CIIOCOOOB B3aMMOBBITOJHOTO
COTPYJIHUYECTBA, CIOCOOOB peajn3alud COOCTBEHHOI'O  JIUJEPCKOro
MOTEHITMANA).

CdopmMupoBaHHOCTh IIEHHOCTH 3J0pPOBOTO U Oe30macHOro olpasa >KU3HU;
WHTEPUOPHU3ANNS TIPABWI WHANBUIYAITHHOT'O M KOJUICKTUBHOTO 0€30MMacHOTO
MOBEJICHUS B UPE3BbIYANHBIX CUTYALUSIX, YTPOXKAIOIINUX KU3HU U 3J0POBbIO
JI0JIeH, MMPaBUII MMOBEICHUSI HA TPAHCIIOPTE U Ha JOPOTrax.

Pa3BUTOCTh ACTETUYECKOrO CO3HAHUSI YE€pPE3 OCBOCHHE XY 0KECTBEHHOTO
Hacimeauss HapomoB Poccum W Mupa, TBOpPYECKOW  ACSATEIHLHOCTH
ACTETHUYECKOT0 XapakTepa (CIOCOOHOCTh TOHUMAaTh XYJ0KECTBEHHBIC
NPOU3BENICHMS, OTpaXalollUe pa3Hble OTHOKYJIbTYPHbIE TpaJULNY;
c(hOpMUPOBAHHOCTh OCHOB XY/JA0KECTBEHHON KYJBTYpPbl 00yUYarOIIUXCsl Kak
4acTH WX OOIIEeH TyXOBHOW KYJBTYpPbI, KaKk 0COOOro croco0a MO3HaHUS
KU3HU U CPEJICTBA OpraHU3aluy OOIEHUSI; SCTETUUECKOE, SMOIIMOHAIBHO-
LIEHHOCTHOE BUJICHHE OKPYXkAIOIIEro MUpPa; CHOCOOHOCTh K AMOIMOHAIBHO-
LEHHOCTHOMY OCBOCHHUIO MHUpPa, CAaMOBBIPDAXEHUIO M OpPUEHTALMU B
XyJI0’KECTBEHHOM W HPABCTBEHHOM MPOCTPAHCTBE KYJbTYPhI; YBAXKEHUE K
UCTOPUM KYJIbTYpbl cBoero (OTedyecTBa, BBIPAKEHHOM B TOM YHCIE B
MOHUMAHUM  KPAacoThbl  4YeJOBEKa; IMOTPEOHOCTh B OOMIEHUH  C
XYJIO)KECTBEHHBIMH ~ MTPOU3BEIACHUSAMH, CHOPMHUPOBAHHOCTh AKTUBHOTO
OTHOIICHUSI K TPATUIHUIM XYJ0KECTBEHHOM KYJIbTYpPhl KaK CMBICIOBOM,
ACTETUYECKOUN U JINYHOCTHO-3HAYUMOM [IEHHOCTH).

CdopMupoBaHHOCTh OCHOB 3KOJOTHYECKON KYJIBTYPbl, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIIUICHUS, HaJW4Yue OIlbITa
JKOJIOTUYECKHU OPUEHTUPOBAHHOMU pedIeKCUBHO-OIIEHOYHON u
MPAKTUYECKON JEATEIbHOCTH B JKU3HEHHBIX CHUTyalusx (TOTOBHOCTh K
UCCIICIOBAHUIO MPUPOJBI, K 3aHSATUAM CEIbCKOXO3SIMCTBEHHBIM TPYJOM, K
XYJI0KECTBEHHO-3CTETUYECKOMY ~ OTPAKEHUIO NPUPOAbI, K  3aHATUAM
TYpU3MOM, B  TOM  4YHUCJ€  DOKOTYPU3MOM, K  OCYIIECTBIICHHIO
MIPUPOJIOOXPAHHON JIEATEIIBHOCTH).

JINYHOCTHBIMH pe3yJbTaTAMHU U3Yy4YeHHUs mpeamera «MartemaTuka» (B

BUJE CIEAYIOIUX Y4eOHBIX KypcoB: 5—6 kiacc — «Maremaruka», 7-9 kjacc —

«Marematukay («Anredpa» u «l'eoMeTpusi») SABISIOTCS CIEIYIONINE KaYecTBa:

HE3aBUCUMOCTb M KPUTUYHOCTL MBIIIJICHUA,

BOJIS ¥ HACTOMYUBOCTH B JOCTHXKCHHNU L CIIN.

CpeI[CTBOM AJOCTHIKCHUS 3TUX PC3YJIbTATOB ABJIACTCA:

cUCTeMa 3aJJaHui YUYCOHUKOB;
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— TpEeICTaBlICHHAs B y4eOHMKaxX B SIBHOM BHJI€ OpraHM3allMsl MaTepuaia Io
IIPUHLUAITY MUHUMAKCa;

— HCHOJB30BAHUE COBOKYNHOCTM TEXHOJIOTMH, OPUEHTUPOBAHHBIX HAa
pa3sBUTHE CaMOCTOSTEIBHOCTH M KPUTUYHOCTH MBIIUICHUSA: TEXHOJIOIHs
CUCTEMHO-JIEATEIbHOCTHOIO  MOAXOJa B OOYYEHMHM,  TEXHOJOTHS
OLICHUBAHMUS.

MeTanpeaMeTHble Pe3YJbTAThI

MeranpeaMeTHble pe3yabTaThl, BKIIOYAIOT OCBOEHHBIE OOYUYAIOUTUMUCS
MEXMPEIMETHbIE TIOHITHS U YHUBEPCAJIbHbIE yueOHbIE NEUCTBUS (PEryIsiTUBHBIE,
M03HABaTEIbHbBIEC, KOMMYHHKATHBHBIC).

Me:xnpeaMeTHble MOHATHUS

— OBJIaJICHHE 00YYAIOIUMHUCS OCHOBAMU YUTATEIbCKON KOMIIETEHIUY;

— MpUOOpPETEHUE HABBIKOB PabOTHI ¢ MH(POpMaIIEH;

— ydYacTHe B MPOEKTHOM JEATEIHHOCTH.

YHuBepcajbHble yueOHbIe 1eCTBUS

PeryasituBubie YY /|

1. VYmeHue CcaMOCTOSITENIBHO OIpEAeNHiaTh eI OOy4YeHUus, CTaBUTh U
dbopMyIMpoBaTh HOBBIE 3aJla4M B yueOe U MO3HABATEIbHOU JESTEIbHOCTH,
pa3BUBaTh MOTHUBBI W HMHTEPEChl CBOEH ITO3HABATEIIBHOW MEATEIHLHOCTH.
OOyyaromnuncs CMOXKET:
® AQHAIM3WPOBATh  CYMIECTBYIOIIME W  IUIAHUPOBaTh  Oymaymiue

o0Opa3oBaTeIbHbIE PE3YJIbTATHI;

® uaeHTU(GUIUPOBAThL COOCTBEHHBIC MPOOJIEMBI M OINPEACNATh TIABHYIO
npo0iemy;

® BBIIBUTATh BEPCHM pEIICHUS NPOoOIeMbl, (OPMYIUPOBATH THIIOTE3HI,
IPEIBOCXUIIATh KOHEUHBIN pPe3yJIbTaT;

® CTaBWUTH IIeJIb JIEATEILHOCTH HAa OCHOBE ONpEIEICHHOW MNpoOJieMbl U
CYLIECTBYIOIINX BO3MOXXHOCTEH;

e (opmynupoBaTh yaeOHbIE 3a/1aUl KaK IIard JOCTHXKCHHS TTOCTaBICHHOM
LENH eTEeTbHOCTH;

e 00OCHOBBIBATH IICJICBBIC OPHUEHTUPHI M TPHUOPUTETHI CCHUIKAMHU Ha
IIEHHOCTH, YKa3bIBasi 1 00OCHOBBIBAS JIOTHUECKYIO MOCIIEI0BATEILHOCTh
I1aroB.

2. YMeHue CcaMOCTOATEIhHO TUIAHUPOBATh MYTH JOCTIDKCHHS IIENICH, B TOM
quclie aJbTepHATUBHBIC, OCO3HAHHO BHIOMpATh HambOosee 3(QexTuBHBIC
crocoObl pelieHusi y4eOHbIX M TMO3HABaTEeNbHBIX 3a1ad. OOydaromuiics
CMOXKeT:
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OIpeneNsTh HEOOXOJUMbIE NEHCTBUE(s]) B COOTBETCTBHHM C Y4eOHOH U
[IO3HABATEIbHOM 3a/1a4€il U COCTABIIATH AJITOPUTM UX BBIIIOJIHEHMUS;
00OCHOBBIBaTb W OCYHIECTBJIATH BBIOOp HambOonee >SPPEeKTUBHBIX
Croco00B pelIeHus] y4eOHbIX U TIO3HABATEIbHBIX 3a/1a4;
OIpENENATh/HaXOAUTh, B TOM YHCIE U3 IPENJIOKEHHBIX BapHAHTOB,
YCJIOBHUSA JIJ1s1 BBITIOJHEHUSI y4€OHOM U MMO3HABATEILHON 3a/1a4u;
BBICTpauBaTh KU3HEHHbIE [UIAHBI HA KPATKOCPOUHOE OyayIee (3asBisITh
LIEJIEBBIE OPUEHTHUPBI, CTABUTh aJEKBATHbIE UM 3aJaud U Npe;iaraTh
JCUCTBUS, YKa3bIBasi U OOOCHOBBIBAS JIOTHUECKYIO MOCIEI0BATENbHOCTh
111aroB);

BBIOMpATh W3 MPEAJIOKEHHBIX BAPUAHTOB M CAMOCTOSITENBHO HCKAaTh
CpeICTBa/pecypchl s pELICHHs 3a1a4i/A0CTHKEHUS LIENH;

COCTaBJIATh IUJIaH pelIeHHss NpoOsieMbl (BBIMOJIHEHUS IPOEKTa,
NPOBEJICHUS UCCIIE0BAHMS);

ONpEAENATh NMOTEHIHAIbHBIE 3aTPYAHEHUS IPU PEIIeHHH y4yeOHOU U
NI03HABATEJIbHOM 3a7]a4M U HAXOJUTh CPEICTBA JUIS UX YCTPAHCHMUS;
OINKCHIBATH CBOM OMBIT, OQOPMIISISL €ro JUisl epeayu APYruM JIIOAsM B
BUJE TEXHOJOIMM pEUIEHUS NPAKTUYECKUX 3a7ad4 ONpeeIE€HHOr 0
KJacca;

IUTAHUPOBATH U KOPPEKTUPOBATh CBOIO UHAUBUIYATbHYIO
00pa30BaTEIbHYIO TPAEKTOPHIO.

3. YMeHHE COOTHOCHTH CBOH HeﬁCTBHH C INIaHUPYCMBIMH PE3YyJibTaTaMu,

OCYHICCTBJIAAITH KOHTPOJIb CBOEH ACATCIIBHOCTU B IIPOHECCC JOCTHIKCHUA

pe3yabpTara, OMNpeNeisaTh CIIOCOOBI JEHCTBHH B paMKax MPeIIoKeHHBIX

ycioBui U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JIEUCTBUS B COOTBETCTBUU C

U3MEHSIIOIIEHCs cuTyanuei. OOyJaronIuiicss CMOXKET:

ONPENENATh COBMECTHO C IIE€NaroroM M CBEPCTHUKAMHM KPUTEPUHU
IUIAHUPYEMBIX pE3yJbTaTOB M KPUTEPUM OLEHKH CBOEH Yy4yeOHOU
NEATEIBbHOCTH;

CUCTEMAaTHU3UPOBATh (B TOM YHUCIJIE BHIOMPATh MPUOPUTETHBIE) KPUTEPUU
IUTAHUPYEMBIX PE3YyJIbTATOB U OLIEHKH CBOEU NEATENBHOCTH;

oTOMpaTh HMHCTPYMEHTBI I OLICHMBAaHUS CBOEH JEATENbHOCTH,
OCYLIECTBJISITh  CAMOKOHTPOJIb  CBOEH  NEATEIBHOCTM B  paMKax
MPEIIOKEHHBIX YCIOBUM U TPeOOBaHUI;

OLICHUBATh CBOIO JIEATENBHOCTb, aPTYMEHTUPYS NMPUYMUHBI JOCTHKEHUS
WJIN OTCYTCTBUS IUTAHUPYEMOTO PE3YJIbTaTa;

HaXO0AUTb AOCTATOYHBIC CPCACTBA AJIA BBIITOJHCHUS y‘-IC6HBIX I[GﬁCTBPIfI
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B HM3MCHSIONICHCS CHUTYallMM W/WIW TPH OTCYTCTBUU IUIAHHPYEMOTO
pe3ysbTara;

paboTras TI0O CBOEMYy IUIaHy, BHOCHUTh KOPPEKTHBBI B TEKYIIYIO
NeSATeTLHOCTh HAa OCHOBE aHaJIW3a U3MEHEHUM CUTYaIluu JIJIs TOJTyYeHUs
3aIUIAaHUPOBAHHBIX XapaKTEPUCTUK MPOAYKTa/pe3ybTaTa;
YCTaHABJIMBATh CBS3b MEXAY TOJYYEHHBIMU XapaKTepUCTHUKAMU
NpPOJIyKTa W XapaKTepUCTHKAMHU TIpoliecca JEATCIIbBHOCTH W 110
3aBEpIICHUU JEATEIIbHOCTH TIpeajiarath H3MEHEHHE XapaKTEePUCTUK
mpolecca Uil HOJIYYeHUS YIYUIlI€HHBIX XapaKTEPUCTUK MPOAYKTA;
CBEpSATh CBOM JICUCTBHUS C IEIBI0O U, NMPU HEOOXOAUMOCTH, UCIPABIISATH
OIIIMOKH CaMOCTOSITEIBHO.

4. YMeHHE OLIEHHMBaTh MPAaBUIbHOCTb BBINOJHEHUS Y4yeOHOM 3ajauu,
COOCTBEHHbIE BO3MOXHOCTH €€ perieHus. OO0yJaronuics CMOXET:

OTIPEENATh KPHUTEPUU TIPABWIBHOCTUH (KOPPEKTHOCTH) BBITOJTHEHUS
y4eOHOM 3a7a4H;

aHAM3UPOBATh W OOOCHOBBIBATH IPUMEHEHHE COOTBETCTBYIOIIETO
WHCTPYMEHTApUS ISl BHIIOJIHEHHS Y4eOHOM 3a/1a4u;

CBOOOJTHO TIOJIb30BAaThCA BBIPAOOTAHHBIMH KPHUTEPUSMH OIEHKH U
CaMOOIICHKH, HWCXOAS W3 eI M UMEIONINXCA CPEACTB, paziuyas
pe3yNbTaT U CIIOCOOBI JCHCTBHI;

OLICHMBATh TMPOJAYKT CBOEH JEATENbHOCTH 10 3aJlaHHbIM W/WIU
CaMOCTOSITETILHO OTPEACIICHHBIM KPUTEPHUSAM B COOTBETCTBUU C IICIIBIO
NeSITeNbHOCTH;

00OCHOBBIBATh JIOCTHXKMMOCTD II€JIM BHIOPAHHBIM CIIOCOOOM Ha OCHOBE
OIICHKU CBOMX BHYTPEHHUX PECYpPCOB U JOCTYITHBIX BHEITHUX PECYPCOB;
dbukcupoBaTh U aHaJIU3UPOBATh JTUHAMHKY COOCTBEHHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB.

5. BrnaageHue ocHOBaMM CaMOKOHTPOJISI, CAMOOLICHKHM, NMPUHATHS PELICHUN U

OCYIIECTBJICHUSI OCO3HAHHOTO BBIOOpa B Y4eOHOW M IO3HABATEILHOM.

OO0yuaronuncs CMOXKeT:

HaOMIOAaTh W AHAIM3UPOBATh  COOCTBEHHYIO  Y4eOHYH0 W
NIO3HABATEIBHYIO JCSITEILHOCTD U JEITEIBHOCTh JAPYTUX O0YYArOIIUXCS
B TIPOIIECCE B3aUMOIIPOBEPKH;

COOTHOCHUTH peabHbIC W IIAHUPYEMbIE Pe3yIbTaThl WHANBUIYaTLHON
00pa30BaTEIBHON AEATENLHOCTH U JNIaTh BBIBOJIBL;

NPUHUMATh pEIICHUE B YyYeOHOH CHTyalldid W HECTH 3a HEro
OTBETCTBEHHOCTb;
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® CaMOCTOSTENIbHO ONPEEsATh NPUYHMHBI CBOErO yCIeXa WM Heyclexa U
HaXOJAMThb CIIOCOOBI BBIXOJ1a U3 CUTYyallUu HEYCIIEXa;

® PETPOCHEKTUBHO OINpPEAENATh, KaKUE ACHCTBUSA MO PEHICHUIO0 Y4eOHOMU
3alayd WM TapamMeTpbl 3THUX JEHCTBUN MNPUBEIN K IOJYYEHHUIO
UMEIOLIErocs MPOAYKTa Y4eOHOU AesTENbHOCTH;

® JEMOHCTPUPOBATh MPUEMBbl  PETYIALUH  NCUXO(DHU3NOIOTHUECKUX/
HSMOLIMOHAJIBHBIX COCTOSHUM JJi1 JOCTHXEHHUS 3(PQeKTa yCIOKOESHUs
(ycTpaHeHus AMOLMOHAIBHON HaANPSHKEHHOCTH), s dekTa
BOCCTAHOBJICHUS (OCJIa0JeHUS TPOSBICHUM yTOMJEHUs), dPdekra
aKTUBU3aLMHU (TIOBBILIEHUS ICUXOPU3NOTOTHUECKON pEaKTUBHOCTH).

ITo3naBarenbHbIe YY/]

YMeHue onpeaensaTh IMOHATUSA, CO3/1aBaTh OOOOLIEHMs, YCTaHABIUBATh

aHAJIOTUH, KJIACCU(UIIMPOBATH, CAMOCTOSITENBHO BHIOMpPATh OCHOBAaHMS U

KpUTEpUU I KIACCU(PUKALMU, YCTAHABIMBATh NMPUYMHHO-CIIEICTBEHHbBIC

CBSI3U, CTPOUTH JIOTUYECKOE PACCYKIECHHUE, YMO3aKIOUeHHE (MHAYKTUBHOE,

JIENYKTUBHOE, 10 AHAJIOTMH) U JeNaTh BbIBOJBI. OOYyYarOIINIICS CMOKET:

e 1010MpaTh CJIOBA, CONMOAYMHEHHBIE KIIIOUEBOMY CJIOBY, ONpPEAEIAIONIe
€ro Npu3HaKu U CBOWCTBA;

® BBICTPaMBaTh JIOTUYECKYIO LENOUYKY, COCTOSIIYIO U3 KIOUYEBOIO CJIOBA U
CONOJYMHEHHBIX EMY CJIOB;

® BBIJCNIATh OOIIMKA NPHU3HAK JABYX WJIM HECKOJIbKUX MPEIMETOB WU
ABJIICHUU U OOBSCHITH UX CXOJICTBO;

e O00BENMHATH NPEAMEThl M SBIEHUS B TPYIIBl IO ONPEICICHHBIM
NpU3HAKaM, CpPaBHUBATh, KJIacCUPUIMPOBATH M 0000mATh (QakThl U
SBJICHHUS,

® BBIIEIATH SIBICHUE U3 OOLIET0 psAJia IPYTuX sIBICHUN;

® OIpEneNsaTh 00CTOATEIBLCTBA, KOTOpBbIE IPE/IIECTBOBAIH
BO3HUKHOBEHHUIO CBSI3M MEXAY SBICHUSAMHU, HU3 ITHUX OOCTOSTENbCTB
BBIICJIATh  OINpPENENSAIONINe, CIOCOOHBIE OBITh NPUYMHON JIaHHOTO
SIBJICHUS, BBISBIIATH PUYUHBI U CIEACTBUS SIBJICHUM;

® CTpPOUTHh pACCYXJIEHHE OT OOIIMX 3aKOHOMEPHOCTEN K YacTHBIM
SBJICHUSIM U OT YaCTHBIX SIBJICHUM K OOILIMM 3aKOHOMEPHOCTSIM;

® CTpPOUTH PACCYKJEHHE HAa OCHOBE CPaBHEHHUS MPEAMETOB M SIBIICHUM,
BBIJIEJISIS IPU ATOM OOIIME MPU3HAKY;

® y3jararh MOJYYEHHYI0 MH(QOpPMAIUIO, UHTEPIPETUPYS €€ B KOHTEKCTE
pelaeMon 3azauu;

® CaMOCTOSTENIbHO YKa3blBaTh Ha HH(QOpMalLMIO, HYKXIAIOIIYIOCI B
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OpoBEpKe, IpeiaraTh U MPUMEHITh CIIOCOO MPOBEPKU JOCTOBEPHOCTH
uHpOopMaLINH;

BepOAIM30BaTh 3MOLMOHAIBHOE BIIEYATIEHWE, OKa3aHHOE Ha HEro
UCTOYHHUKOM,;

OOBSCHATH SBJICHMS, MPOLIECCHI, CBA3M M OTHOLIEHUS, BBISBISEMBIE B
X0/I€ MO3HABATENbHOW U UCCIEA0BATEIbCKON AEATENbHOCTH (IIPUBOIUTH
OOBSICHEHHE C M3MEHEHUEM (OpMBI TIPEJCTABICHUS; OOBSACHSATH,
NEeTaTu3upys Win 000011ast; OOBSICHSTH C 3aITaHHOU TOYKU 3PEHUS );
BBISIBJISITH M HA3bIBAaTh MPHUYMHBI COOBITHA, SIBICHHSA, B TOM YHCIIE
BO3MOXKHbIE /Han0oJiee BEpOsITHbIE MPUYUHBI, BO3MOXKHBIE MOCIEACTBUS
3aIaHHOM  TMPUYMHBI, CAMOCTOSITENBHO  OCYLIECTBIISII  MPUUUMHHO-
CJIEZICTBEHHBIN aHAIIN3;

JieN1aTh BBIBOJI HA OCHOBE KPUTHUYECKOIO aHAIM3a Pa3HbIX TOYEK 3pEHUS,
MOATBEPKIAThH BBIBOJI CcOOCTBEHHOM aprymeHTanuen WIn
CaMOCTOSITEIILHO MOJIyY€HHBIMH JTaHHBIMU.

7. Ywmenue Co3JaBaTb, IPUMCHATbL U HpeO6paSOBBIBaTB 3HAKKM W CHMBOJIBI,

MOACIM MU CXCMbI JIA PCHICHUSA yLI€6HI>IX N IIO3HaBAaTCJIIbBHBIX 3aaay.

OO0yuaronuncs CMOXKeT:

0003Ha4YaTh CUMBOJIOM U 3HAKOM TMPEAMET W/WIH SIBIICHUE;

OIPENENATh JOTUYECKHE CBA3M MEXAY MPEIMETaMU /WU SIBICHUAMH,
0003HaYaTh JaHHBIE JIOTUYECKUE CBSI3H C TOMOIIIBIO 3HAKOB B CXEME;
co3/aBaTh A0CTPAKTHBIN UM peaibHbIN 00pa3 mpeIMeTa U/Uiu SIBJICHUS;
CTPOHUTHh MOJIETIB/CXEMY Ha OCHOBE YCIIOBMH 3a7aud W/WIN crocoba ee
peleHus;

CO3/1aBaTh BepOabHbIE, BEIIECTBEHHbIE U MHPOPMAIMOHHBIE MOJIETH C
BBIJICJICHHEM CYLIECTBEHHBIX XapaKTEPUCTHK OOBEKTA AJIs ONpeeTeHUs
crioco0a peleHus 3ajaui B COOTBETCTBUU C CUTYalIUEH;
npeoOpa3oBeIBAaTh MOJENHU C IENIbI0 BBISIBICHHUS OOMIMX 3aKOHOB,
OIpeNENAIOIUX JaHHYIO IPEIMETHYIO 00J1acTh;

NEPEBOAUTDH CIOXKHYIO [0 COCTaBy (MHOIOACIEKTHYIO) UH(POPMAIUIO U3
rpaduyeckoro uin GopMalIn30BaHHOTO (CMMBOJIBHOTO) MPEACTABICHUS
B TEKCTOBOE, 1 HA00OOPOT;

CTPOUTH CXEMY, QITOPUTM JIEHCTBUS, UCTIPABIISITh WIM BOCCTAHABIUBATh
HEM3BECTHBIM paHee aJrOpUTM Ha OCHOBE HMMEIOIIErocs 3HaHHUS 00
00BEKTE, K KOTOPOMY NPUMEHSIETCS AJITOPUTM;

CTPOHTH IOKA3aTENbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHBHOT'O;

aHaJTM3UPOBATH/pedIeKCUPOBaTh OMNBIT Pa3pabOTKU U peau3aluu
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y4eOHOr0 TPOEKTa, HUCCIEAOBaHUS (TEOPETUYECKOTO, IMIHPUUYECKOTO)
HA OCHOBE MPEIJIOKEHHON MPOOJIEMHON CUTYaAIIUH, MTOCTABIICHHOHN 1EU
W/WITH 33JJaHHBIX KPUTEPHUEB OIICHKHU MPOIYKTa/pe3ynbTaTa.

8. CwmpbicioBoe uTeHre. OOyJaronuiics CMOXKET:

HaXoJIUTh B TEKCTe TpedyeMylo HHPOpMalui0 (B COOTBETCTBUU C
LEJIIMU CBOEH JIEATEIbHOCTH);

OPUEHTHPOBATHCSI B COEPKAHUU TEKCTA, IOHUMATh LIETOCTHBIN CMBICI
TEKCTa, CTPYKTYPHUPOBATh TEKCT;

yCTaHaBJIUBATh B3aUMOCBS3b OMHCAHHBIX B TEKCTE COOBITUH, SIBICHUH,
IPOLIECCOB;

PE3IOMUPOBATH IVIABHYIO UJIEI0 TEKCTA,

npeoOpa3oBbIBaTh TEKCT, «IEPEBOJS» €ro B IPYIYI0 MOJAIbHOCTH,
UHTEPIPETUPOBATh TEKCT (XYIOKECTBEHHBIH M HEXYJ0KECTBEHHBIM —
y4eOHBII, HAYYHO-TIOMYJISIPHBINA, HH()OPMAaIMOHHBIN, TeKCT non-fiction);
KPUTHYECKH OIICHUBATh CO/IepKaHKE U (HOPMY TEKCTa.

9. cI)OpMI/IpOBaHI/IG N Pa3BUTHC OKOJIOTHMYCCKOIoO MBIOUICHUA, YMCHHC

MPUMEHATh €r0 B IO3HABATEIBHOW, KOMMYHUKATHBHOW, COLMAIBHON

MPaKTUKE U MPOoecCuoHaTbHON oprueHTanuu. OO0yJaroImUiics CMOXKET:

OIIPENETATh CBOE OTHOIICHHUE K MIPUPOJTHOMN CPEIE;

aHAJIM3UPOBATh BIUSHUE IKOIOTHUUECKUX (PAKTOPOB Ha Cpedy oOuTaHus
KHUBBIX OPraHU3MOB;

OPOBOJUTh NPUYMHHBIA M BEPOSITHOCTHBIM aHAJIN3 SKOJIOTMUECKUX
CUTYaLNi;

NPOTHO3UPOBATh M3MEHEHHs] CUTYallud NpPH CMEHE JIEUCTBUS OJHOIO
(akTopa Ha JIeHicTBUE IPYyroro Gaxkropa;

paclpoCTpaHATh IKOJIOTUIECKUE 3HAHUS U yUaCTBOBATh B MPAKTHUECKHUX
Jieniax 1o 3alIUTe OKpYyXKarollei cpebl;

BbIpaXKaTb CBOE OTHOLIEHHE K IPHUPOJE 4Yepe3 PUCYHKH, COUYMHEHMUS,
MO/IEJH, TPOCKTHBIE PAOOTHI.

10. Pa3BuTHe MOTHBAIIMK K OBJIAJICHUIO KYJIbTYpOH aKTHMBHOTO WCIOJIb30BAHUS

cJIoBapeil U APYrux MOUCKOBBIX cucTeM. OOydaronuicsi CMOXKET:

OIIPCACIIATD H€O6XOI[I/IMBIC KJIIFOUCBLIC ITOMCKOBBIC CJIOBA U 3aITPOCHI;
OCYHICCTBJIATH BSaHMOHeﬁCTBHG C QJICKTPOHHBIMHU ITOMCKOBBIMHU
CUCTCMAaMHU, CIIOBAPAMU,

@OpMHpOBaTB MHOKCCTBCHHYIO BBI60pKy N3 IMOHCKOBBIX HCTOYHUKOB
JJIsL O6T>€KTI/IBH33HI/II/I PE3YJILTATOB IIOUCKA,

® COOTHOCHUTDH ITOJTYUYCHHBIC PC3YJIbTATHI ITOMCKA CO CBOCH ACATCIIBHOCTBIO.
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KommynukaTusabie Y'Y /]

11. YMeHune oOpraHu3oBbIBaTh y4€OHOE COTPYAHUYECTBO M COBMECTHYIO
JESTENBHOCTh C YUHUTENIEM W CBEPCTHHKAMU; paboTaTh WHIUBUIYAIbHO U B
IPYIINE: HAXOAUTh OO0Iee pelieHHe W pa3pemarbh KOH(MIUKTBI HA OCHOBE
COTJIACOBaHMS  TMO3WIMA W y4deTa  HHTEPECOB;  (OPMYIHPOBATH,
apryMEHTHUPOBATh U OTCTauBaTh CBOE MHEHHE. OOyUaIOMUNACI CMOXKET:

e OIpeAensaTh BO3MOKHBIE POJIM B COBMECTHOM JCSITEILHOCTH;

® UrpaTh ONPEACICHHYIO POJb B COBMECTHOM JEATENbHOCTH;

® [pPUHUMATh TMO3UIHUI0 CcOOECeAHUKa, MOHUMAas TMO3ULHI0 JPYroro,
paziMuath B €ro pedyu: MHEHHE (TOYKY 3pEHHs), JI0Ka3aTelbCTBO
(apryMeHThI), PaKThl; TUIIOTE3bI, AKCHOMBI, TEOPHUU;

® ONpeneNsITh CBOU JIEMCTBUS M JCUCTBUS IIApTHEPA, KOTOpPBIE
CIIOCOOCTBOBAIM WJIU MPEMSATCTBOBAIU NPOAYKTUBHON KOMMYHUKAIINH;

® CTpOUTh T[IO3UTUBHBIE OTHOIIEHHWS B  Mpolecce y4deOHOU U
MIO3HABATEIbHOMN JAESTEIbHOCTH;

® KOPPEKTHO M apryMEHTHUPOBAHHO OTCTaWBaTh CBOIO TOYKY 3pEHUS, B
JUCKYCCUU YMETh BBIIBUTATh KOHTPAPTYMEHTHI, Tiepedpa3upoBaTh CBOIO
MBICJIb (BIaAC€HUE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

® KPUTHUYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM
MpU3HAaBaTh OLIMOOYHOCTH CBOErO MHEHHUSI (€CIM OHO TaKoBO) U
KOPPEKTHPOBATH €r0;

e [MpejJaraTh aJbTEPHATUBHOE PElICHHE B KOH(PJIMKTHON CUTYaIlUH;

® BBIICIATH OOIYIO TOUKY 3PEHHUS B JUCKYCCUH;

® JIOTOBAapWBAThCA O TpaBWIaX © BOMpOcax [HJsi OOCYXICHUS B
COOTBETCTBHHU C IMOCTABIECHHOI Mepe/ TpyNIon 3a1auei;

® OpraHu3oBbIBaTh yuyeOHOE B3aUMOJEHCTBHE B TpyIme (ONpenensTh
o0Iue TeNH, paclpenesaTh POk, TOTOBAPUBATHCS JIPYT C APYTOM U T.
1.);

® YyCTpaHATh B paMKax Juajora pa3pbiBBl B  KOMMYHHUKAaIlUU,
00yCJIOBJIEHHbIE HEMTOHUMAHHEM/HEIIPUSATHEM CO CTOPOHBI COOECeTHIKA
3a7a4u, GOPMBI WU COJICPKAHMS UAora.

12. YMeHne 0CO3HaHHO HCTOJB30BATh PEUYEBHIE CPENCTBA B COOTBETCTBUHU C
3alayeil KOMMYHUKAIMM JUIsl BBIPAKEHUS CBOMX UYBCTB, MbICIEH U
NOTpeOHOCTEW JIsi TUIAHUPOBAHUSI M PETYJSILIUM CBOCU JI€SITEIIbHOCTH;
BJIQJICHUE YCTHOM M MHCHbMEHHON pEYbl0, MOHOJIOIMYECKOW KOHTEKCTHOM
peubto. O0yyaroUuics CMOXKET:

¢ OnpeaciAThb 3aJa4y KOMMYHHUKAIIUU U B COOTBCTCTBUU C HEeH OT6I/IpaTB
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pedeBbIE CPEACTBA;

e oTOMpaTh UM HCIONB30BATh pEYEBBIE CpEACTBA B  Ipolecce
KOMMYHUKAIMK C APYTUMH JIOJbMH (IHAJIOr B Hape, B MaJIOM rpyMIe u
T. 1.);

® TMPEJCTABJIATh, B YCTHOW WM MUCBMEHHOW (popMe pa3BepHYTHIN IUIaH
COOCTBECHHOM JICATEIIHLHOCTH;

e co0m0faTh HOPMBI MYOJIMYHOM pedyH, perjaMeHT B MOHOJOre U
JUCKYCCUU B COOTBETCTBUHM C KOMMYHUKATUBHOM 3a/1auei;

® BBICKa3bIBaTh M OOOCHOBBIBATH MHEHHE (CYXKACHHE) U 3ampalinBaTh
MHEHHE MapTHEPA B paMKaxX JUaJora;

® [IpUHUMATh pEIICHWE B XOAE Juajora M COrJacoBbIBaTh €ro ¢
COOECETHUKOM;

® (C031aBaTh MMMCbMEHHBIE «KJIWIIMPOBAHHBIE» U OPUTMHAIBHBIE TEKCTHI C
UCIOJIb30BaHUEM HEOOXOJIUMBIX PEUYEBBIX CPE/CTB;

® KCIIOJIb30BaTh BepOAJIbHBIE CPENICTBA (CPENCTBA JIOTUUECKOW CBSI3M) IS
BBIJICJICHUSI CMBICJIOBBIX OJIOKOB CBOETO BBICTYIIJICHUS;

® UCIIOJNIb30BaTh HEBepOalbHbIE CPEACTBA WJIM HArJIAIHbIE MaTepHalbl,
MOJITOTOBJIEHHBIE/OTOOPAHHBIE MTO/I PYKOBOJICTBOM YUHTEIIS;

e J€laTh OLEHOYHBIA BBIBOX O JOCTHKEHHHM LEIM KOMMYHHUKALUH
HEMOCPEJCTBEHHO MOCJE 3aBEPIICHUS KOMMYHHKATUBHOI'O KOHTaKTa U
000OCHOBBIBATH €rO.

13. ®opmupoBaHre U pa3BUTHUE KOMIIETEHTHOCTH B OOJACTH HCIIOJIb30BAHUS
MH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHoioruid (manee — HUKT).
OOyuaronuncs CMOXKeT:
® [[eJICHANPABJICHHO UCKATh U UCIOIb30BaTh MH(POPMAIMOHHBIE PECYPCHI,

HEOOXOAMMbBIEC I pEIIeHUs YYeOHBIX M TPAKTUYECKUX 3adad C
nomouipto cpencrs UKT;

® BbIOUpPATHb, CTPOUTH M HCIIOJIB30BaTh aJEKBATHYIO HH(POPMAILMOHHYIO
MOJIENb Ul NEpeNayd CBOMX MbICIEH CpPEICTBAMH €CTECTBEHHBIX U
(hopManbHBIX SA3BIKOB B COOTBETCTBUH C YCIOBUSIMU KOMMYHUKAIINH;

® BbBIJCIATh MH()OPMALMOHHBIA aCMEKT 3a/ayd, ONEpPUPOBATH JAHHBIMH,
HCITIOJI30BaTh MOJIEJIb PEIICHUS 3a1a4H;

® [UCIOJNIb30BaTh  KOMIIBIOTEPHBIE  TEXHOJOTMM  (BKJIOYass  BBIOOD
aJIeKBAaTHBIX 3aJlady€ HWHCTPYMEHTAIbHBIX POrPaAMMHO-ANMAPATHBIX
CPEIACTB W  CEpBHMCOB) JUId pelleHus HUHDOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX Yy4e€OHBIX 3aJay, B TOM YHCIIE: BBIYHCICHHUE,
HallMCaHWE TIMCEM, COYMHEHWH, JOKJIaI0B, pedepaToB, CO3aHHE
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IIpE3EHTalN U Jp.;

® KCIOJIb30BaTh MH(OPMAIMIO C YUETOM 3THUECKHUX U MTPABOBBIX HOPM;

e Co0371aBaTh MH(POPMALMOHHBIE PECYpPChl PA3HOTO THUIMA W ISl Pa3HBIX
ayIuToOpuii, CcoOM0aTh HMHPOPMALMOHHYI0 THUTHEHY U TpaBuUia
UH(GOPMAIIMOHHON O€30MaCHOCTH.

MeTtanpeaMeTHbIMH pe3yJbTaTaMU W3y4deHUs Kypca «MareMmaTukay,
JETATU3UPOBAHHBIMU 10 T0/IaM O0y4eHHUsI, IBJIsIeTCS POPMUPOBAHUE CIAEAYIOMIUX
YHUBEpCAJIbHBIX yueOHbIX aeictBuil (VY I).

Pezcynamuenvie YV/I:
5— 6-1 knaccwi

— CaMOCTOSITENIbHO OOHApYXHBaTh W (POPMYIUPOBATH Y4EeOHYIO MpoOseMy,
OTIPEENSTh 1eNIb Y4eOHOU AesTEIbHOCTH, BHIOUPATh TEMY MPOEKTA;

— BBIJBUTATh BEPCUM peUIeHUs! IpoOeMbl, 0OCO3HABaTh (M UHTEPIPETUPOBATD
B Cily4ae HEOOXOJUMOCTH) KOHEUHBIM pe3ylnbTaT, BBIOMPATH CPEACTBA
JOCTIKEHUS LIEeTU U3 MPEAJIOKEHHBIX, a TAKKE UCKATh UX CAMOCTOSITEIBHO;

— COCTaBJIATh (MHAMBUIYAJIbHO WM B TpPYIIE) IUIAH pPELIeHUs MpOOJIEMBbI
(BBIMIOJIHEHUS TIPOEKTA);

— paboras 1O IUIaHy, CBEpSATb CBOM JEHCTBUS C LEIbI0O U, IpHU
HEOOXOIUMOCTH, MCHPABIATH OHIMOKU CaMOCTOSATENHbHO (B TOM 4YHUCIE U
KOPPEKTUPOBATH ILJIAH);

— B JMAJIOTE C YUYHUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSITEIHHO BHIPAOOTAHHbIE
KPUTEPHUH OLIEHKH.

7-9-11 knaccwi

— CaMOCTOSITEIBHO OOHAPYXKUBATH U (HOPMYIUPOBATH MPOOJIEMY B KIIACCHOU U
WHJMBUIYaJTbHONU YUEOHOU J1eSITEIbHOCTH;

— BBIJIBUTAaTh BEPCUU PEIICHHs TPOOJIEMbI, OCO3HABAaTh KOHEYHBIA PE3yibTaT,
BBIOMpATh CPElICTBA JOCTHKEHUS LIETU U3 NPEJIOKEHHBIX MW UX HUCKaTh
CaMOCTOATEIIBHO;

— COCTaBIATh (MHAMBUAYATbHO WM B TPYIE) IUIAH PEMICHUS TPOOIeMbI
(BBITIOJTHEHMS TIPOCKTA);

— moadupaTh K Kaxaoil mpobieme (3aaue) aJeKkBaTHYIO € TeOpETHUECKYIO
MOJIEIb;

— pabotas o NpeJIoKEHHOMY WJIM CaMOCTOSATEIbHO COCTABICHHOMY ILJIaHY,
UCIOJIb30BaTh HApPALY C OCHOBHBIMU M JIONOJHUTEIbHBIE CPEACTBA
(cripaBOYHas JIUTEpaATypa, CIOKHBIE MPUOOPHI, KOMIIBIOTED);

— IUIAHUPOBATh CBOIO MHAMBUIYAIbHYIO 00pa30BaTElIbHYIO TPAEKTOPHIO;
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— paboTaTh MO CAaMOCTOSATEIHLHO COCTABICHHOMY ILIaHY, CBEPSSICh C HUM U C
LENbI0 JIEATEeIbHOCTH, HWCHPABISIS OIIMOKH, HMCIOJB3Ysl CaMOCTOSATEIIbHO
nono0paHHbIe cpeacTBa (B ToM yucie u HTepHer);

— CBOOOJIHO TIONB30BAThCS  BBHIPAOOTAHHBIMU  KPUTEPUSIMU  OIEHKH H
CaMOOIIEHKH, HCXOJsl U3 I1EId M UMEIOIIMNXCS KPUTEPUEB, pasiinyas
pE3yJIbTAT U CIIOCOOBI ICHCTBHIA,

— B XOJI€ MPEJCTABICHUS MIPOEKTA J1aBaTh OLIEHKY €ro pe3yJibTaTaM;

— CaMOCTOSITEJIbHO OCO3HaBaTh INPUYMHBI CBOErO YCII€Xa WIM HEyclexa Hu
HAXOJIUTh CIIOCOOBI BBIXO/Ia U3 CUTYyalluu HEYCIIeXa;

— YMEThb  OLEHUTh CTENEHb  YCHEIIHOCTH CBOEH  WHIWBUAYAIBHOU
o0pa3zoBaTelbHOMN JAESTEILHOCTH;

— JaBaTh OIIEHKY CBOMM JIMYHOCTHBIM KadeCcTBaM U YepTaM XapakTepa
(«KaKoB s1»), ONPENENISTh HAIMPABICHHS CBOETO Pa3BUTHS («KAKUM SI XOUuy
CTaTh», «4TO MHE JJI 3TOTO HAJIO CHENIAThHY).

CpenctBoMm (dopmupoBaHus peryiaTuBHBIX YY]J| ciayxkaT TexHOIOTHS
CHUCTEMHO-JEATEIIbHOCTHOrO TMOJAX0/Ja HAa ATale HW3y4yeHUsT HOBOTO Marepuaia u
TEXHOJIOTHS OICHUBAHUS 00Pa30BATEIBHBIX TOCTHKEHUHN (YICOHBIX YCIIEXOB).

lloznasamenvuvie YV/I:
5-9-11 knaccoi

— aHAJIM3UPOBATh, CPABHUBATH, KJIAacCU(ULIMPOBATH M 0000UIaTh (aKThl H
SIBIICHUS, — OCYIIECTBJISITH CpaBHEHHUE, CEpHalMi0 U KilacCU(UKAIIUIO,
CaMOCTOSITEJIbHO BBIOWpAsi OCHOBAHUSI M KPUTEPUM I yKa3aHHBIX
JIOTUYECKUX OMEpaIlii; CTPOUTH KIIACCU(PHUKAIIUIO TYTEM JTUXOTOMUYECKOTO
neseHust (Ha OCHOBE OTPHUIaHUS );

— CTPOMTh  JIOTHYECKHM  OOOCHOBAaHHOE€  pAaCCyXJEHHE,  BKIIIOYAIOIIEE
YCTAHOBJIEHNE MPUYNHHO-CIIEICTBEHHBIX CBS3E;

— CO03JaBaTh MaTEMATHUYECKHUE MOJIEIH;

— COCTaBJISITh TE€3UCHI, Pa3JIMYHbIC BUJbI IUIAHOB (MIPOCTHIX, CIOXKHBIX U T.IL.).
[IpeoOpazoBbiBaTh MH(MOPMAIMIO U3 OJHOTO BHUAA B JAPYrou (tabmuily B
TEKCT, TUarpaMmy | 1p.);

— BBIYUTHIBATH BCE YPOBHU TEKCTOBOU MH(POPMAIUY;

— YMETh OMNpEAeHsITh BO3MOXHBIE HWCTOYHHKHA HEOOXOIUMBIX CBEICHUM,
NPOU3BOAUTh TOUCK HH(POPMALUM, aHAJIU3UPOBAaTh W OIECHUBATh €€
JOCTOBEPHOCT;

— TIOHMMAas MO3MIMI0 APYroro 4ejoBeKa, pas3jinyaThb B €ro Pe4yd: MHEHHUE
(TOUKy 3peHus), JOKa3aTelbCTBO (ApryMeHThbl), (akKTbl; THUIIOTE3HI,
aKCHOMBI, T€OopuH. JlJIsl 3TOro caMOCTOSATENBLHO MCIOJBb30BaTh Pa3jInvHbIC
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BUBI YTEHUS (M3yyarolee, IPOCMOTPOBOE, 03HAKOMUTENIBHOE, TOUCKOBOE),
NIPUEMBI CITYILIAHMUS;

caMOMy CO3[aBaTh MCTOYHUKH HMH(OPMALMK PAa3HOTrO THUIA U IS Pa3HbIX
aynuTopuii, coOmogaTh  MHGOPMAIMOHHYIO THTHEHYy M IpaBuia
nH(OpPMaIIMOHHOW 0€30MacHOCTH;

YMETh HUCIIOJIb30BaTh KOMIIBIOTEPHBIE M KOMMYHHUKAIIHOHHBIE TEXHOJIOTUU
KaK MHCTPYMEHT [UIs JIOCTHDKEHHsI CBOUX IieJied. YMeTh BbIOUpPAThH
aJeKBAaTHbIE  3a/Jlau€  HHCTPYMEHTAIbHbIE  MPOrpaMMHO-aNapaTHbIC
CPEIICTBA U CEPBHUCHI.

CpenctBoMm (¢opMupoBaHusl TMO3HaBaTeNbHbIX Y Y] ciyxkar y4eOHBII

MaTcpuall U IIPCKAC BCCTO IIPOAYKTHBHBIC 3adaHUA y‘-Ie6HI/IKa ITO3BOJIAIOIIHNEC

IIPpOABUIaThCs 110 BCEM MICCTHU JIMHHUSAM PAa3BUTHA.

1.

Hcnonp3oBaHne MaTeMaTHYECKUX 3HAHUW JUIsl PELICHUS] Pa3TUYHBIX
MaTEeMaTUYECKUX 3aJ1a4 U OLICHKH MOJIYYEHHBIX PE3yJIbTaTOB.
COBOKYITHOCTh YMEHUU o HCTIOJIb30BAHUIO JI0Ka3aTeJIbHOU
MaTEMaTUYECKON PEUH.
CoBOKYNHOCTh yMEHHMI 1O pabore ¢ HH(opmalued, B TOM 4YHCIE U C
Pa3JIMYHBIMUA MATEMATUYECKUMU TEKCTaAMHU.
YMeHua Hucnosib30BaTh MAaTEMAaTHUYECKHE CPEACTBA JJIsi M3YYECHHUS U
OMMHMCAaHUs PeaJbHbIX MPOIIECCOB U SIBICHUI.
He3aBucumMocTh U KpUTUYHOCTH MBIIIJICHUS.
Bosst 1 HaCTOWYHUBOCTH B JOCTUKEHUU 11ETTH.

Kommynuxamusnvie YV/I:

5-9-11 knaccol

CaMOCTOSITEJIbHO OPTraHU30BbIBaTh Y4eOHOE B3aMMOJCHCTBUE B TpYIIe
(ompenensaTh 00IIKe 1eH, TI0TOBAPUBATHCS APYT C APYTOM U T.J11.);
OTCTaWBas CBOIO TOUKY 3pPEHHS, NMPUBOAUTH apryMEHTHI, TOATBEPKIAs UX
(dakramu;
B JIUCKYCCUU YMETH BBIJIBUHYTh KOHTPAPTYMEHTHI;
YUUTBCA KPUTUYHO OTHOCUTHCA K CBOEMY MHEHHIO, C JIOCTOMHCTBOM
MpU3HABaTh OMIUOOYHOCTH CBOETO MHEHHS (€CJIM OHO TaKoBO) H
KOPPEKTUPOBATH €T0;
MOHKWMAasl TO3ULMI0 JIPYroro, pasziauyaTb B €ro pe4Yu: MHEHHE (TOUKYy
3peHusl), J0Ka3aTeIbCTBO (apryMeHThl), (aKThl, THUMNOTE3bl, AKCHOMBI,
TEOpHH;
yMETh B3TJISIHYTh Ha CUTYAIMI0O C WHOW TO3MIMU U JIOrOBApUBATHCS C
JFOIbMU MHBIX MTO3UIIHIA.
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CpenctBoMm (popmMupoBaHUs KOMMYHHKATUBHBIX Y Y]] ciykaT TEXHOIOTHUS
npoOsieMHOro oOydeHMs, opraHuzanus padoThl B MajblX TIpPYIIax, TaKKe
UCIOJIb30BAaHUE HA YPOKAaxX TEXHOJOIMU JMYHOCTHO- OPHUEHTHPOBAHHOIO H
CUCTEMHO-IEATETbHOCTHOTO O0yUEHHS.

IIpeaMeTHBIE PE3YJIbTATHI
BrinyckHuk Hay4yuTest B 5-6 kiaccax

(17151 KCIO0JIb30BaHMsI B OBCEIHEBHOM KM3HU U 00ecrieueHNs BO3MOKHOCTH
YCHENIHOTO MPOA0JIKeHHUs 00pa3oBaHusi HA 0a30BOM YPOBHeE)
DJJIeMeHThI TEOPUM MHOKECTB U MATEMATHYECKOI JIOTHKHU
e OmnepupoBaTh Ha 0a30BOM YpPOBHE TMOHSTHUSIMH: MHOXXECTBO, HJIEMEHT
MHO>K€CTBA, MMOJIMHOXECTBO, MPUHAJICKHOCTD;
® 33/1aBaTh MHOXECTBA MEPEUUCICHUEM UX DJIEMEHTOB;
® HAaXOJUTh TepeceueHue, OObEIUHEHUE, MOJMHOXKECTBO B MPOCTEUININX
CUTYaIUSIX.
B noBceaHeBHOM KU3HU U NIPU U3YYEHUHU JPYTUX NMPEAMETOB:
® pacro3HaBaTh JOTUYECKU HEKOPPEKTHBIC BhICKA3bIBAHUS.
Yucaa
e OmnepupoBarh Ha 0a30BOM ypOBHE MOHATHAMU: HATYpPAJIbHOE YHCIIO, IIEJI0e
YUCI0, OOBIKHOBEHHAas JApoOb, JECATHYHAS Jpo0b, CMENIAHHOE YHUCIIO,
palMoOHAIBLHOE YUCIIO;
® UCIIOJIb30BaTh CBOMCTBAa YKMCEN W MpaBWwiIa JSHCTBUN C pallMOHAIHHBIMHU
YUCJIaMU TIPU BBITIOJTHEHUU BBIYUCIICHUN;
® ICMOJIb30BaTh TMPHU3HAKK AEIUMOCTH Ha 2, 5, 3, 9, 10 nmpu BBINOJHEHUU
BBIYUCIICHUHN U PEIIEHUN HECIIOKHBIX 3a]1ay;
® BBHINIOJHATH OKPYIVICHME palMOHAJIBHBIX YHCEI B COOTBETCTBUM C
MpaBUJIaMu;
® CpaBHUBATh PAlIMOHAILHBIC YHCIIA.
B noBceHeBHOI KU3HU M MPHU U3YYEHUH APYTUX MPeAMETOB:
® OIICHMBATh PE3YJIbTAThl BEHIYMCICHUHN IIPU PEIICHUH TPAKTUYECKUX 3a/1a4;
® BBIMNOJIHATH CPABHEHUE YUCEI B PEATBHBIX CUTYaIIHUIX;
® COCTaBJISATh YWCJIOBBIE BBIPAKECHHUS MPU PEUICHUM MPAKTUUYECKUX 3ajJad U
3a7a4 U3 APYrux y4eOHBIX MPEIMETOB.
CraTtucTtuka U Teopusi BepOSITHOCTEI
e [lpencraBnarh JaHHBIC B BUJE TAOIUIL, AUATPAMM,
e unuTaTh HHPOPMAIHIO, IPEACTABICHHYIO B BUIE TAOIUIII, THATPAMMBI.
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TexcToBBIE 3a1aYn

Pemiate HECHOXHBIE CIOKETHBIE 33/Jlaud  pPa3HbIX TUIIOB Ha BCE
apu(METHICCKHE ICHCTBUS,

CTPOUTH MOJENIb YCIIOBUA 3a7a4d (B BHJIE TAOJUIBI, CXEMbI, PUCYHKA), B
KOTOPOM J1aHbl 3HAYEHHUs JBYX M3 TPEX B3aUMOCBS3aHHBIX BEJIUYUH, C
LEJIbI0 MIOUCKA PEIICHUS 3aa4H;

OCYIIECTBIISITh CIIOCOO MOMCKA PEIICHUs 3a/ladd, B KOTOPOM PACCYXKICHUE
CTPOUTCS OT YCIOBHUSA K TPEOOBAHHUIO WM OT TPEOOBAHUS K YCIIOBHIO;
COCTaBJISITh IUIaH PEIICHUS 3a]1a4u;

BBIJICJISTh ATallbl PEIICHUS 3a/1a4H;

MHTEPIPETUPOBATh BBIYUCIUTEIIBHBIE PE3YJbTaThl B 3ajlaue, HUCCIEI0BATh
MOJIYYEHHOE PEIICHUE 3a/1a4H;

3HATh PA3IUIUEC CKOPOCTEH 00BEKTa B CTOSYCH BOJE, MPOTUB TCUCHUS H I10
TEUECHUIO PEKU;

peniaTh 3a/1a4i Ha HaXO0XKJEHHWE YAaCTH YMCIIa U YUCIia 0 €ro 4acTH;

pemaTh 3a/laud pa3HbIX TUNOB (Ha pabOTy, HAa TMOKYNKH, HA JABUXKECHHE),
CBSI3BIBAIOIIMX TPU BEJIMYMHBI, BBIJACIATH 3TH BEJIUMYUHBI W OTHOIICHUS
MEXIy HUMU;

HaxOJWTh NPOLIEHT OT YHUCJa, YHUCIO MO MPOLEHTY OT HEro, HaxOAUTh
MPOIEHTHOE OTHOIIEHUE ABYX YHCEJI, HAXOIUTh MPOLIEHTHOE CHUKECHUE WJTU
MPOLICHTHOE MOBBIIICHUE BETUYUHBI;

peuiaTb HECIOXKHBIC JIOTHYCCKUC 3aJa9 MCTOAO0M paCCYH(HEHHﬁ.

B HOBceﬂHeBHOﬁ JKU3HU 1 IIPH U3YYCHUHU IPYIUX NpPEeaIMeETOB:

BBIJIBUTAaTh THUIOTE3bl O BO3MOXKHBIX MPEIEIbHBIX 3HAYEHUSIX HCKOMBIX
BEJIMYUH B 3ajJaue (1e1aTh OPUKUIKY)

Harasianas reomerpust I'eomerpuyeckue Gpurypbl

OnepupoBaTh Ha 0a30BOM ypOBHE MOHSATUSIMU: (UTYpa, TOUKA, OTPE3OK,
npsiMasi, Jy4, JIOMaHas, yrojl, MHOTOYI'OJIbHUK, TPEYIOJIbHUK U
YETBIPEXYTOJbHUK, TPSMOYTOJIbHUK M KBaJApaT, OKPYXKHOCTb U KpYT,
NpsIMOYTONIBHBIN  mapayuienenunen, kyo0, map. M3obpaxats wuzydaemsbie
(GUrypsl OT pyKH U C IOMOIIBIO JIMHEUKHU U LIUPKYJISL.

B nmoBcegHEeBHOM KU3HU U NIPU U3YYeHNH IPYTUX NMPeAMETOB:

pemaTrh TPAaKTUYEeCKHEe 3ajladyd C MPUMEHEHHEM IPOCTEHIINX CBOWCTB
dburyp.

I/I3Mepe1mﬂ H BBIYYHCJICHUSA

BBIIIOJIHATE HM3MCPCHUC IOJIMH, paCCTOHHHﬁ, BCIIMYUH VYTIJIOB, C IIOMONIIBIO
HHCTPYMCHTOB JJIA I/ISMCpeHI/II\/’I AJINH AU YTJIOB;
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® BBIYUCIATH IIOMATN TPSIMOYTOIEHUKOB.
B noBceHeBHOM KM3HU M NIPH U3YYE€HHHU APYTUX NMPEIMETOB:
® BBIUHCIATH PACCTOSTHUS HA MECTHOCTHU B CTaHIAPTHBIX CUTYAIHSIX, IIOIIA TN
PSMOYTOJILHUKOB;
® BBINOJHATH TPOCTEHIITNE TIIOCTPOCHHUS W M3MEPEHUsS Ha MECTHOCTH,
HEO0OXOIUMBIC B PEATBHON KU3HH.
Hcropust MmaTeMaTuKH
® OIMCHIBATh OTJCIIbHBIC BBIJAIONINECS PE3YJIbTaThl, MOJTYYEHHBIC B XOJIC
pa3BUTHSI MATEMATHKHN KaK HAYKH;
® 3HATh IPUMEPhl MATEMAaTHUYECKUX OTKPBITMM M HMX aBTOPOB, B CBS3U C
OTEYECTBEHHOU U BCEMUPHOM UCTOPUEH.
BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYYHThCS B 5-6 Kiaccax
(nJ1s1 00ecreyeHUs1 BO3MOKHOCTH YCIEITHOTO TPOA0JIZKeHsI 00pa3oBaHusl Ha
0a30BOM M yIJIy0JI¢HHOM YPOBHSIX)
DJieMeHTbl TEOPUH MHOKECTB 1 MaTeMaTHYeCKOM JIOTHKH
o  Onepuposamb NOHAMUAMU. MHONCECMBO, XAPAKMEPUCTIUKU MHONICECMEd,
INeMeHm MHOJICeCmed, Nycmoe, KOHeuHoe U OecKOHeuHOe MHOMICEeCmao,
NOOMHONCECMBO, NPUHAONEHCHOCTID,
® onpedenimb NPUHAONEHCHOCHb IJIEeMEHMA MHONCeCmay, 00beOUHEeHUI0 U
nepeceuenuro  MHOJNCeCms;  3a0asamb — MHONCECMBO  C  HOMOWbLIO
nepevucienusl JNeMeHmos, Cl08eCHO20 ONUCAHUSL.
B noBceqHeBHOM KM3HU U NIPHU U3y4YEeHUU APYTUX NPeIMETOB:
®  PACNO3HABAMD JIOCUYECKU HEKOPPEKMHbLE BbICKA3bIBAHUSL,
® CMpoumv UYEenouku YMO3AKIIOHYEHUL HA OCHO8E UCNONb3068AHUS NPABUTL
JIO2UKU.
Yucna
e Onepuposamo NOHAMUAMU. HamypaivHoe yuco, MHOHCECMBO
HAMYPAIbHLIX — YUCel, yYeloe  HUCIA0, MHONCeCMBO  YelblX  4ducel,
00bIKHOBeHHAsL ~ OpoOb,  OdecsAmuyHas  Opobb,  CMEWAaHHOoe  YUCTO,
PAYUOHATBHOE YUCTO, MHONCECMBO PAYUOHAIbHBIX HUCE], 2e0MeMpPU1ecKast
uUHmMepnpemayusi HamypaibHviX, Yeavlx, pAYUOHATbHBIX,
®  NOHUMAMb U 0OBACHAMb CMBICTL NOZUYUOHHOU 3ANUCU HAMYPATIbHO20 YUCA,
® GLINONIHAMb BLIYUCTCHUSA, 6 MOM YUCle C UCHOAb30BAHUEM NPUEMOS
PAYUOHATBHBIX ~ BLIYUCTEHUL, 0DOCHOBLIBAMb  ANCOPUMMbL  BbINOJIHEHUS
oeticmeuil,;
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Ucnonv308ams npusHaku deaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmor u
Npou3BeoeHUsi yucel HNpU GbINOJIHEHUU BbIYUCIEHULl U peuleHUuu 3aoad,
000CHOB8b186aMb NPUSHAKU 0ETUMOCTIU,

8bINOIHAMb OKPY2IleHUE PAYUOHANbHBIX YUCe] C 3a0AHHOU MOYHOCMbIO,
YRnopaooyusamyv 4ucid, 3anUCaHHble 8 8Uuoe 0ObIKHOBEHHbIX U 0eCAMUUHbIX
opobeti;, naxooums HOJ/] u HOK uucen u ucnonvzosams ux npu peuieHuu
3a0a;

onepupogamuv NOHAMUEM MOOYIb YUCLA, 2eOMEMPULECKAas UHMepnpemayus
MOOYJISL HUcCa.

B moBceqHEeBHOM KU3HU U NIPU M3YYEHHUHU APYTUX NPEAMETOB:

NPUMEHAMb  NPAsUla  NPUOTUIICEHHBIX — BbIYUCIEHUN  NpU  peuleHuu
NPAKmMu4ecKux 3a0ay U peuleruu 3a0ay opy2ux yueOHvlx npeomemos,
BbLINOIHAMb ~ CPABHEHUE  pPe3ybmamos  BblYUCIeHU  Npu  pelleHuu
NPAKMU4eCcKux 3a0ay, 8 mom Hucie NPUOIUNCEHHBIX GbIYUCTECHULL,
COCMasNsimsb  4UCNOBble BbIPANCEHUS U OYEeHU8AMb UX 3HAYEHUs Npu
peleruu NPaKmu4eckux 3a0a4 u 3a0ay u3z opy2ux y4eonvix npeomemos.

YpaBHeHUs] U HEPABEHCTBA

Onepupoeamb NOHAMUAMU. pABEHCMB0, YUCI0680€ pDABEHCMEB0, YPABHEHUE,
KOpeHb ypaeHeHUA, peulerHue YpasHerusd, Yucjiloeoe HepaseHcmaeo.

CraTtucTtuka U Teopusi BepOSITHOCTEI

Onepuposéamsv  nowsamuaAMu: cmonouamele U Kpy2osbie Ouazpammol,
mabauybl OaHHbIX, CpeoHee apughmemuueckoe,

U3BIeKamnv, UHGHOPMAYUIo, NPeoCmasieHHy0 8 madIuYyax, Ha OUazpammax;
cocmasnsimes mabauysl, CMpoums OUaAzPaAMMbl HA OCHO8E OAHHBIX.

B moBcegHeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX NPEAMETOB:

uzenexams, UHMeEpNpemuposams U npeobpazosvliéamv  UHpoOpmayuo,
npeocmaegniennylo 8 mabauyax u Ha OUASPamMmax, Ompaxtcarouyio c8otUCmad
U XapaKkmepucmuKu peaibHblX NPoyeccos u sA61eHUl.

TexcToBbIE 3a1a4YN

Pewamv npocmvie u cnooicnvie 3a0auu pasHulx mMunos, a makaice 3a0ayu
NOBLIUEHHOU MPYOHOCMUL,

UCNONIb3068aAMb PA3Hble KPAMKUE 3anUCU KAk MOOeiu MeKCmOo8 CLONCHBIX
3a0au 015 NOCMPOEHUs. NOUCKOBOU CXeMbl U PeUleHUs] 3a0ay,

3HAMb U NPUMEHAMb 00a cnocoba NOUCKa peutenust 3a0ay (om mpebosaHus.
K YCLOBUIO U OM YCIIOBUSL K MPeDO8aHUIO);

MOOenUpo8ams paccyicoenuss npu NOUCKe peueHus 3a0ad ¢ NoMOubo
epagh-cxemol,
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®  guI0eNAMb I9MANbl peulenusl 3a0a4U U CO0epAHCanue Kaxcoo2o smand,
® UHMepPNpemuposamsv  GbIYUCIUMENbHbIE — pe3yibmamvl 6  3aoaue,
uccneo008ams NOLY4eHHOoe peueHue 3a0ayu,
®  AHATUZUPOBAMb BCEBOZMOIICHBIE CUMYAYUU B3AUMHO20 PACNOTIONCEHUS O8YX
00beKmMo8 U USMeHEeHUe UX XApaKmepucmux Npu COBMECHHOM OBUNCEHUU
(ckopocmb, 8pems, paccmosiHue) npu peuweHuu 3a0ai Ha O08udceHue 08yx
00beKmMo8 KaK 8 00HOM, MAK U 8 NPOMUBONOLONHCHBIX HANPABIEHUSX,
® uCCe008amyv 8CEBO3MOINCHbIE CUMYAYUU NPU PeuleHUU 3a0ad Ha 08UNCEHUE
no peke, paccmampueams pazHvle CUcmemvl omciemad,
® pewiams pazHooOpazHvle 3a0aiu «HA YACMUY,
® pewamsv U  000CHOBbIBAMbL  C80e  peuwleHue  3a0a4  (8vl0ensImb
MaAmMemMamuyeckylo 0OCHO8Y) HA HAXONHCOeHUe 4acmu Yucia u 4ucia no e2o
Yacmu Ha OCHO8e KOHKPEMHO20 CMbLCIA OpoOU,
® o0co3Hagamv U O0BACHAMb UOEHMUYHOCMb 3A0a4 PA3HBLIX  MUNOS,
CBA3LIBAIOWUX MPU B8eIUYUHbL (Ha pabomy, HA NOKYNKU, HA OBUdICEHUE);
8b10€e1AMb IMU BENUYUHDL U
® omHOwleHuss Medxcoy HUMU, HNPUMEHAMb UX HpU  peuleHuu  3aoad,
KOHCMPYyuposams coocmeenHvle 3a0auu YKa3anHvlx Munose.
B noBce1HeBHOM KM3HU U NIPH U3yYeHHH APYTHUX NMPeIMETOB:
® guidensaimb Npu peweHuu 3a0ay Xapakmepucmuku paccmMampusaemou 8
3a0aue cumyayuu, OMIUYHbIE OM pealbHblX (me, o0m KOmOopbixX
abcmpazuposanucs), KOHCmMpyupoeams HO8ble CUMYayuu C y4emom IMux
Xapakmepucmuk, 8 4acmHOCMU, NPU peuweHuu 3a0ay HA KOHYEeHmpayuu,
VUUMbL8ams NIOMHOCHb 8eUjecmad;
® pewiamsb U KOHCMPYUPOBAMb 3a0ayu HA OCHOBE PACCMOMPEHUs DedalbHblX
cumyayuii, 6 KOMOPbIX He mpedoyemcs MmMOYHbIU  GbIYUCTUMENbHDILL
pe3yibmam,
® pewiams 3a0auu HA OBUNCEHUE NO peKe, PACCMAMPUBAs pasHvle CUCHembl
omcuema.
Harusignas reomerpus I'eomerpuyeckue Gurypsl
e [361examvb, uHmepnpemuposams U npeoopazoevieamsv UHGOpMayuo o
2eoMempuiecKux ueypax, npeocmasieHHyI0 Ha Yepmercax,
® u300padxcams usyuaemvle ueypsvl om pyKu U ¢ NOMOWbIO KOMNbIOMEPHBIX
UHCMPYMEHMO8.
N3mepenusi u BIYUCIEHUSA
® GbLINOIHAMb U3MepeHue ONUH, PACCMOAHUL, BeIUYUH Y2108, C NOMOWbIO
UHCMPYMEHMO8 Ol U3SMEPEHUl OIUH U Y2N08,
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®  BLIYUCIAMD niowaou  NpsAMOY20JbHUKOS, K68a0pamoe, 00veMbl
NPAMOY20TIbHbIX NAPALLElenUnedos, Kyoos.
BnoBcenHeBHOM KM3HM U NIPH U3YYECHUH APYTHX NPEAMETOB:
® BLIYUCAAMb PACCMOSHUA HA MeCMHOCMU 6 CHMAHOAPMHBIX CUMYAYUSX,
NIOWAOU YUACMKO8 NPAMOY200bHOU POPpMbL, 00BEMbI KOMHAM,
® GLINOIHAMb NpoCcmeluue NOCMPOEHUs HA MeCMHOCMU, HeobXooumble 8
PeanbHOU HCUZHU,
® OYeHUBamMb pamepwvl PealbHbIX 00LEKMOB OKPYHCAIoOUe20 MUpa.
Hcropust MaTeMaTHKHU
o Xapaxkmepuzosams 6KIAO 6bIOANUWUXCA MAMEMAMUKOE 6 pa3eumue
Mamemamury U UHbIX HAYYHbIX 00acmel.
BpinyckHuK HayunTcst B 7-9 Kiaccax
(111 KCMOJIBL30BAHUS B MOBCETHEBHOM KM3HM U 00ecriedeHusi BO3MOKHOCTH
YCHEHOT 0 MPOAO0JIKeHUs1 00pa3oBaHus Ha 02a30BOM YPOBHe)
JJIeMEeHTbI TEOPUHM MHOKECTB M MATEMATHYECKOM JIOTHKHU
e OmnepupoBaTb Ha 0a30BOM YpOBHE TMOHSATUAMH: MHOXECTBO, JJIEMEHT
MHOXECTBA, MOJIMHOXECTBO, MPUHAIIICAKHOCTH;
® 33J]aBaTh MHOXKECTBA MEPEUYUCIIEHUEM UX 3JIEMEHTOB;
® HaxOJIUTh TIepeceueHue, OOBbEAMHEHUE, IMOAMHOXKECTBO B MPOCTEUIINX
CUTYyaIUsX;
e omepupoBaTh Ha 0a30BOM YpPOBHE NOHSTHSAMHU: OIpPEACICHHUE, aKCHOMa,
Teopema, J0Ka3aTelIbCTBO;
® MPUBOJIUTH NPUMEPhl U KOHTPIPUMEPHI JUIsi TOATBEPKACHUS CBOUX
BBICKA3bIBAHUM.
B noBcegHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPEAMETOB:
® UCIONB30BaTh TIpaduyecKkoe MPEICTaBICHUE MHOXKECTB [JIsi ONMUCAHUS
pEeaNbHBIX TPOIECCOB U SIBIICHWUMW, MPU PEIICHUWU 3a7ad JPYruX ydeOHBIX
PEMETOB.
Yucaa
e OmnepupoBaTh Ha 6a30BOM YpPOBHE MOHSATHUSMH: HATypajJbHOE YHCIIO, IEI0e
YUCJI0, OOBIKHOBEHHAas ApoOb, JeCsITUYHas JpoOb, CMENIaHHAas ApPoOb,
pallMOHAIBHOE  YHUCJIO, HPPAIMOHATBLHOE  YHCIO, apu(pMETHYSCKUN
KBaJpaTHBIN KOPEHb;
® JCIOJIB30BaTh CBOMCTBA YKCEN W IpaBUjla JEUCTBUM IPU BBINIOJHEHUU
BBIYKCJICHUI;
® CMOJIb30BaTh TMPHU3HAKK AETUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINIOTHEHUU
BBIYMCJICHUHN U PEIIEHUN HECIIOXKHBIX 3a]1a4;
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BBITIOJIHATh  OKPYIVIEHUE pPAalUMOHAJIBHBIX YHCEI B COOTBETCTBUM C
IpaBUJiaMH; OIICHUBATh 3HAUYCHHE KBAAPATHOTO KOPHS M3 IMOJIOKUTEIHLHOIO
1IEJIOTO YHMCIIA;

pacIio3HaBaTh pallMOHAJIbHBIC U UPPaIlMOHAIbHbBIC YUCIIA;

CpaBHHUBATH 4YHUCJIA.

B noBcegHEeBHOM KU3HU U NIPU U3YYEHHHU PYTUX NMPeAMETOB:

OLICHUBATh PE3YyJbTAaThl BBIYMCIEHUW IPU PEIIEHUH IMPAKTUYECKHUX 3a/ady;
BBIIIOJIHATH CPABHEHUE YHUCEN B PEAIBHBIX CUTyalUsX;

COCTaBJISITh YWCIIOBBIE BBIPAXKEHUS MNPU PEIICHUM MPAKTUYECKUX 3a7ady M
3a/1a4 U3 JIPYruX y4eOHBIX MPEAMETOB.

TO)KI[eCTBeHHbIe Hp606p330BaHI/IH

BBINONHATG HECIOXHBIE TpPeoOpa3oBaHUsl [JIs1 BBIYMCICHHS 3HAaY€HUU
YUCJIOBBIX  BBIPAXEHUH, COAEP)KAIMMX  CTENEHHM C  HaTypaJbHbIM
II0KA3aTelieM, CTEIIEHH C LIEJIBIM OTPULATEIbHBIM I10KA3aTEIEM;
UCIIOJIb30BaTh ()OPMYJIBI COKPAIIEHHOIO YMHOXXEHHs (KBaJIpaT CyMMBI,
KBaJpaT pa3HOCTH, Pa3HOCTb KBAJPATOB) JUIS YHPOLICHUS BBIYUCIICHUM
3HAYECHU U BBIPAKECHUM;

BBINIOJIHATh HECIIOXKHBIE MTPE00pa30BaHUsl IPOOHO-TMHENHBIX BBIPAKEHUMN U
BBIPAKEHUH C KBaJAPAaTHBIMU KOPHSIMU.

B noBceaHeBHOM KNU3HU U IIPU U3YYCHHUU APYI'UX NIPEAMETOB:

IIOHKUMATb CMBICJI 3allMCH YKUCJla B CTaHAAPTHOM BH/JIC,

OIICPHUPOBATH HA 0a3oBOM YPOBHC INIOHATUCM «CTaHAAPTHAA 3aIIUCh YUCJIa».

YpaBHeHUs U HEPABEHCTBA

OmnepupoBath Ha 0a30BOM YpOBHE TMOHATHUSIMH: PaBEHCTBO, YHCIOBOE
PaBEHCTBO, YPaBHEHHUE, KOPEHb YPaBHEHUS, PEIICHUE YPaBHEHMUSI, YUCITOBOE
HEPaBEHCTBO, HEPABEHCTBO, PEIICHHE HEPABEHCTBA,

MIPOBEPATH CTIPABEIIMBOCTh YHCIIOBBIX PABEHCTB U HEPABEHCTB;

pemaTh JIMHEHHbIE HEPAaBEHCTBA U HECIIOXKHBIE HEPABEHCTBA, CBOJIAIIMECS K
JIMHEUHBIM;

peIIaTh CHCTEMBI HECIIOKHBIX TUHEHHBIX YPaBHEHUH, HEPABCHCTB;
MPOBEPATh, SIBISETCS JIM JAaHHOE YHUCIO PCIICHHUEM  YpPaBHEHHS
(HEepaBeHCTBA);

pemath KBaApaTHbIC ypaBHEHWS 10 (opmysie KOpHEW KBaapaTHOTO
YpaBHCHHSI;

I/1306pa}KaTB peUICHUA HCPABCHCTB U UX CUCTCM HaA YHUCIIOBOM HpHMOﬁ.

B moBceqHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPeAMETOB:
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COCTaBJISITh M pElaTh JMHEUHBIE YpPAaBHEHHS IPpU PEUICHUH 3aj]ad,
BO3HUKAIOUIUX B IPYTUX Y4EOHBIX MPEIMETaX.

DOyHKUNHA

Haxoauts 3HaueHue pyHKIMY 110 3aJJaHHOMY 3HAUEHUIO apTyMEHTa;
HaxXOAMTh 3HAYEHHE apryMeHTa M0 33aJaHHOMY 3HAYEHUI0 (QYHKIUU B
HECJIOXKHBIX CUTYyalUsX;

OIPEAEIIATH MOJO0KEHNE TOUKH M0 €€ KOOpAMHATaM, KOOPAUHATHI TOUKHU 10
€€ MOJIOXKEHNIO Ha KOOPAMHATHOM IJIOCKOCTH;

1o rpauKy HaXOAUTh OOJACTh OMpENEICHUsI, MHOKECTBO 3HAYEHUH, HYIU
(YHKIMH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, IMPOMEXYTKH BO3pacTaHUs U
yObIBaHMsI, HAUOOJIbIIIEEe U HAUMEHbIIIee 3HAUCHUS (PYHKINY;

MIPOBEPATH, SBIAETCS JU JNaHHbIM Tpaduk rpadukoM 3aJaHHOM (YHKUUU
(TMHEWHOM, KBaIpaTUYHON, 0OpaTHOW MPOTOPIIMOHAIEHOCTH);

OIIpEeNENATh NPUOIMIKEHHBIE 3HAUYEHUS KOOpJAUMHAT TOYKM IEpEeCcEeUeHMs
rpa@uKoB (QyHKIIMIA;

olepupoBaTh Ha 0a30BOM YpPOBHE TMOHATHSMHU: TIOCIEA0BATEIbHOCTD,
apu(meTnyecKas nporpeccusi, FreoMeTpruiecKas mporpeccus;

pelarh 3aJayd Ha MPOrPEeCcCHUU, B KOTOPBIX OTBET MOXKET OBITh MOJYy4EH
HEMOCPEJCTBEHHBIM T0/IcYueTOM 0€3 MpuMeHeHUs (popMyIL.

B HOBceﬂHeBHOﬁ JKU3HU 1 IIPH U3YYCHHUHU IPYIUX NMPEeaIMETOB:

UCIIOJIb30BaTh TIpaUKKA peaNbHBIX IMPOLECCOB W 3aBUCUMOCTEH IS
ONpeeNeHus] HUX CBOWCTB (HAMOONbIIME M HAUMEHBIIWE 3HAYCHUS,
OPOMEXYTKM BO3pacTaHWsd M YOBbIBaHUS, OOJACTU TMOJIOKHUTEIbHBIX U
OTPHULIATENIbHBIX 3HAYEHUH U T.IL.);

MCIIOJIb30BaTh CBOWCTBA JIMHEHHOW (YHKIMKM M €€ rpaduK MpHU pElIeHUU
3a/1a4 U3 Ipyrux y4eOHbIX MPEAMETOB.

CraTncTHKa U TeOpPHUsi BEPOSITHOCTEM

VMeTh mpeacTaBiieHuE O CTaTUCTHUUYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH
CIIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 33/1a4ax;

pemaTe MOpocTeiiine KOMOMHATOPHBIE 3aJaud METOJOM NPSAMOTrO U
OpPraHM30BAaHHOIO Nepedopa;

MPENCTABIIATH IaHHbIE B BUJIE TaOIUL, AUarpaMm, rpa(ukos;

yuTaTh HMH(OPMALINIO, TPEACTABICHHYIO B BUJIE TaONMUII, JUArpamMbl,
rpaduka;

ONpEAENATh OCHOBHBIE CTAaTUCTHUYECKHE XapaKTEPUCTUKH  YHUCIOBBIX
HAOOPOB;

OLICHUBATb BCPOATHOCTD COOBITHS B HpOCTCﬁIHHX ClIydasiax,
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HMCTh IIPCACTABIICHHUC O POJIM 3daKOHaA OONBIIMX YHMCEI B MAaCCOBBIX
SBJICHHUAX.

B noBceHeBHOM KM3HU M TIPH U3YYE€HHHU APYTHUX NMPeIMETOB:

OLIEHUBATh KOJIMYECTBO BO3ZMOKHBIX BApUAaHTOB METO/IOM Mepedopa;

UMETb  NPEJICTaBICHHE O POJIM  NIPAKTHUUECKH  JOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITUH;

CPaBHUBATh OCHOBHBIE CTATHUCTUYECKHE XAPAKTEPUCTHUKH, IOJIYYEHHBIE B
IpoLECcCe PElICHUs IPUKIIAHON 3a/1aui, U3YUEHUsI pEaJIbHOT'O SIBJICHMS;
OLICHUBAaTh BEPOSITHOCTh PEANbHBIX COOBITUH W SIBIECHUUA B HECIOXHBIX
CUTYyalHsIX.

TexcTOBBIE 3agavyn

PemaTter HecIOXHBIE CIOKETHBIC 3aJadydl  pa3HBIX THIIOB Ha BCE
apupMeTHYEeCKre ACHCTBUS;

CTPOHWTHh MOJIENb YCJIOBHUS 3a7aud (B BHJE TAOIHIIBI, CXEMbI, PUCYHKA WJIH
ypaBHEHUS), B KOTOPOW JaHbl 3HAYCHUS NBYX W3 TPEX B3aMMOCBSI3aHHBIX
BEJIUYMH, C LIEIbIO MTOMCKA PEIICHUS 3a]1a4H;

OCYIIIECTBIIATh CIIOCOO MOWCKA PEIIeHHs 3a/add, B KOTOPOM pacCyKICHHE
CTPOUTCS OT YCIOBHS K TPEOOBAHUIO WIIH OT TPEOOBAHUS K YCIIOBHIO;
COCTaBIIATH IUJIAH PEIICHUS 3a1a4H;

BBIJICTIATH 3TAITbl PEIICHUS 3a/1a4H,

HHTEPIPETUPOBATh BBIYUCIUTEIBHBIC PE3YNbTaThl B 3ajJade, HCCICI0BATH
MOJTYYEHHOE PEIICHNE 3a/1a4K;

3HATh Pa3IMINe CKOPOCTEH 00bEeKTa B CTOSUECH BOJE, MPOTUB TEYCHUS U IO
TEUCHUIO PEKU;

pelIaTh 3a7a49i Ha HaXOKJCHUE YaCTH YMCiIa ¥ YMCia TI0 €ro YacTH;

pelaTh 3aJadd pa3HbIX TUMOB (HAa paldoTy, Ha TMOKYIKH, HA JBHXECHHE),
CBSI3BIBAIONIUX TPU BEIUYMHBI, BBIICIATH OTH BEIMYMHBI M OTHOIICHHS
MEXITy HUMU;

HaXOJWTh TPOIEHT OT YHCIIa, YMCJIO 1O TPOIEHTY OT HEro, HaXOIUTh
MIPOIIEHTHOE CHI)KCHHE WJTH TTPOIICHTHOE TTOBBIIICHUE BEJTNINHBI,

peuiatb HSCIOKHBIC JIOTHYCCKUC 3aJa49 MCTOAOM paCCY)KI[eHI/Iﬁ.

B nmoBcegHeBHOM KU3HU U NIPU M3YYEHHUHU APYTUX NPEAMETOB:

BBIJIBUTAaTh THUIIOTE3bl O BO3MOXHBIX MPEAEIbHBIX 3HAYEHUSX HCKOMBIX B
3a71a4ue BEJIMYMH (JI€71aTh MPUKUIKY).

I'eomeTpuueckue Gpurypsi

OmnepupoBath Ha 6a30BOM YPOBHE NOHATUSIMU T€OMETPUUECKUX PUTYD;
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® W3BJIEKATh MHPOPMAIIUIO O TEOMETPUIECKUX (PUTypax, MPeICTaBICHHYIO Ha
YepTekKax B IBHOM BUJIE;

® TPUMEHSTH JJI PEIICHHS 3a7]a4 T€OMETPUUYECKHUE (PaKThI, €CIIN YCIOBUS HX

® TIPUMEHEHUS 3aJ]aHbl B IBHOU opMe;

® pemaTh 3aJladyd HAa HAXOXJEHHE T€OMETPUYECKUX BEIIMYMH 10 0oOpas3iam
WIH aJITOPUTMaM.

B noBceaqHeBHOM KU3HU M NIPU U3YYEHHHU APYTUX NMPEAMETOB:

® 1CIIOJIb30BATh CBOWCTBAa I'€OMETPUUYECKUX (PUIYp ISl pELICHUs] THUIIOBBIX
3ala4, BO3HUKAIOUIMX B CHUTYyallUsIX I[IOBCEJHEBHOM JKU3HHU, 3a4ad
IPAKTUYECKOT O COEPIKAHMSL.

OTHOIEeHUA

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSATUSIMU: PABEHCTBO (UTYp, paBHbIE
burypel,  paBEHCTBO  TPEYrOJbHUKOB,  MApPALICIBHOCTh  TPSMBIX,
NEePHEHIUKYISIPHOCTh TMPSAMBIX, YIJIBI MEXKIY NPSIMBIMH, MEPICHAUKYIISD,
HAKJIOHHAS!, IPOEKIIHSL.

B noBceqHeBHOM KM3HU U NIPU U3yYeHHUH APYTHUX NPeIMeTOB:

® JCIOJb30BAaTh OTHOUIEHUS ISl pEIIEHUS MPOCTEHIINX 3a/1a4, BOSHUKAOIIUX

B PEAIbHOM KU3HU.
N3mepeHusi M BBIYUCICHUSA

e BpINONHATh M3MEPEHUE UIMH, PACCTOSHMI, BETUYUH YIJIOB, C MOMOUIBIO
WHCTPYMEHTOB [IJIs1 U3MEPEHUN JIJIUH U YTIJIOB;

® TpUMEHATh (GOpMyJbl TNEpPUMETpPa, IUIOMEAAM HW o0bema, IUIOIMAan
NOBEPXHOCTH OTJEJIbHBIX MHOIOTPAHHUKOB MPU BBIYUCIEHUSAX, KOTJa BCE
JTAHHBIE HIMEIOTCS B YCIIOBUU;

e mpumeHsTh  Teopemy  Ilucdaropa, 0a3oBble  TPUTOHOMETPUUECKHE
COOTHOIIECHMSI JJI1 BBIYACIEHUS JUJIMH, PACCTOSHUM, IUIOIIAAEd B
IIPOCTEUIIINX CITyYasiX.

B noBceqHeBHOM KM3HU U NIPU U3yYeHHMH APYTHUX NPeIMETOB:

® BBIYUCIATH PACCTOSHUS HAa MECTHOCTH B CTAHAAPTHBIX CUTYALIMSIX, MIOMIAIN
B MPOCTEHIINX CIy4asix, IPUMEHATh (DOPMYJIbI B MIPOCTEUIIIUX CUTYAIUSAX B
MMOBCEHEBHOM KU3HMU.

I'eomeTpuyeckue mocTpoeHunst

e 1300paxkaTh TUNOBBIE MJIOCKUE (GUTYPBI U PUTYPHI B TPOCTPAHCTBE OT PYKHU
Y C TIOMOIIbIO UHCTPYMEHTOB.

B noBceqHeBHOM KM3HU U NIPU W3yYeHHUH APYTUX NPeIMeTOB:

® BBLINOJHATH MPOCTEHIINE TOCTPOEHUS HAa MECTHOCTH, HEOOXOAMMBbIE B
pEeanbHOM )KU3HMU.
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I'eomeTpuyeckue npeodpazoBaHus
e Crpourb purypy, CHMMETPUYHYIO JaHHON (UType OTHOCUTEIBHO OCHU U
TOYKH.
B noBceHeBHOI )KM3HU U NPHU U3YYEHUH APYTUX MPeAMETOB:
® pacno3HaBaTh JBIKEHHE OOBEKTOB B OKPYKAIOIIEM MUDE;
® pacro3HaBaTh CUMMETPUYHBIC PUTYPHI B OKPYXKAIOIIEM MUDE.
BekTOpbI 1 KOOPAUHATHI HA MJIOCKOCTH
e OmnepupoBarth Ha 0a30BOM YpOBHE IMOHSTUSMHU BEKTOpP, CyMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOPA HA YNCII0, KOOPAWHATHI HA INIOCKOCTH;
® OIpeAenarTh NPUOIUKEHHO KOOPJAWHATHI TOYKH IO €€ HM300pa)KEHUI0 Ha
KOOPJIMHATHOM TIOCKOCTH.
B noBceHeBHOI KU3HU ¥ NIPU U3YYEHHH IPYTUX NMPEAMETOB:
® CIOJIB30BaTh BEKTOPHI I PEILIECHUs NMPOCTEUIINX 3a7a4 Ha OINpPEIEIICHUE
CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHUSI.
Hcropust MaTeMaTHKH
e OmnuceiBaTh OTHAEJbHBIE BBIJAIOIINECS PE3YIbTAThI, MOJYYEHHBIE B XOJ€
pa3BUTHUSI MATEMATUKU KaK HAYKH;
® 3HaThb NPUMEPBl MATEMATHYECKUX OTKPBITUM M WX aBTOPOB, B CBS3U C
OTE€YECTBEHHOW U BCEMUPHOU UCTOPUEH;
® [IOHMMAaTh POJIb MATEMATUKH B pa3BuTun Poccuu.
MeToabl MAaTEMATHKH
e BpiOupaTh NOAXOASIINN U3YYEHHBIA METO IJIsl PEIICHUS] U3YUEHHBIX THUIIOB
MaTeMaTUYECKHX 3a]1a4;
e [IpuBOIUTH NMpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYKAOLIEH
JICUCTBUTEIIBHOCTU U MPOU3BEIACHUIX UCKYCCTBA.
BbInyCKHMK MOJY4YUT BO3MOKHOCTh HAYUYUTHCH B 7-9 Ki1acce
IJIs1 00ecTneYeHUs1 BO3MOKHOCTH YCIECIIHOT O NMPOJ0JIKEeHUs1 00pa30BaHUs HA
0a30BOM M yrJ1y0JIeHHOM yYPOBHSIX.
JJIeMeHTbI TEOPUHM MHOKECTB M MATEMATHYECKOM JIOTUKH
o Onepupoeamzal NOHAMUAMU: ~ OnpeoenieHue,  meopemd,  AKCUOMA,
MHOJICECNBO,  XAPAKMEPUCUKU MHONCECMEd, JJIeMEeHm  MHOMICeCmad,
nycmoe, KoHueuHoe U  OECKOHeuHOe MHOIHCeCmE0, NOOMHONCECHBO,
NPUHAONIEHCHOCTb, BKIIIOYEHUE, PABEHCIBO MHONCECE;
® U300padxcamsv MHONHCECMBA U OMHOULEHUE MHONCECME C NOMOUWbBIO KPY208
Dunepa;

3nech u manee — 3HATH OMpe/IENCHHE HOHATHS, YMETh TOSCHSTh M0 CMBICH, YMETh HCIIONE30BATh OHSTHE H €ro
CBOWCTBA TIPH MIPOBEICHUH PACCYKACHHH, 10Ka3aTeNbCTB, PEIICHUH 3a4a4.
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onpedeﬂﬂmb I’lpl/tHad/Ze.?fCHOCmb dlIeMeERMa MHOIHCECMB), 00veOuHenuro U
nepece4erHuro MHoacecme,

3a0A6aMb MHOMCECMBO C NOMOWbIO NEPEHUUCIIEHUA I1EMEHNTOB, CIOBECHO20
ONnuUCaHuA,

onepuposams NOHAMUAMU. 6blCKA3bl6AHUE, UCMUHHOCNMb U JIOHCHOCMb
6bICKA3blI6AHUA, ompuyaHue 6blCKa3b16aHMﬁ, onepayuu HAO
6bICKA3bl6AHUAMU. U, UU, HE, YCIIOBHblE BbICKA3bIEAHUS (MMI’IJZZ/IKCZL;MM),'

cmpountv 6bICKA3bI6AHUA, OMPUUAHUA 8bICKA3bIBAHUIL.

B noBcegHEeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPeAMETOB:

Cmpoums Yenouku YMO3AKIOYEHUNl HA OCHOBE UCHOAb308AHUS NPABUTL
JIO2UKU;

UCNONB308AMb MHOJHCECMEA, ONEPAYUU C MHONCECMEaMuU, Ux epaguieckoe
npedcmaeiienue 0Jis1 ONUCAHUSL PEaibHbIX NPOYECCO8 U S6IeHUI.

Yucia

Onepuposams NOHAMUAMU: MHOIHCECNBO HAMYPANbHLIX YUCET, MHONCECMBO
YebiX Yucen, MHOMCECMBO PAYUOHANbHBIX HUCe, UPPAYUOHAIbHOE HUCTO,
K8aOpamHulil KOpEeHb, MHOIHCECBO OelcmeumenbHbIxX yucezr,
2eoMempuyecKkas uHmepnpemayusi HamypaibHblX, UYevlX, PAYUOHAIbHBIX,
oelicmeumenbHbulX Yucei;

NOHUMAMb U 0OBACHAMb CMBICTL NOZUYUOHHOU 3ANUCU HAMYPAIbHO20 YUCA;
BLINOJIHAMb  BbIUUCTCHUS, 6 MOM YUCIe C UCHONIb308AHUEM HNPUEMOS
PAYUOHATIbHBIX BLIYUCTICHULL,

BLINOJIHAMb OKPY2leHUE PAYUOHAILHBIX YUCE]L C 3A0AHHOU MOYHOCMbIO,
CpPasHUBaAMb PAYUOHATbHBLE U UPPAYUOHATbHBLE YUCLA,

npeocmasisims PAyUOHAIbHOE YUCIIO 8 8Ude 0eCAMUYHOU OpoOU
YNOpAOOUUBAMb YUCILA, 3ANUCAHHbLE 8 BUOe O0OLIKHOBEHHOU U 0eCAMUYHOU
opobu,

Haxooums HO/ u HOK uucen u ucnonv3oeamo ux npu peuieHuu 3a0adu.

B IIOBceI[HeBHOﬁ JKU3HU U TIIPHU U3YYCHHUU IPYIUX NMPEaAMETOB:

NPUMEHAMb — NPAsUNa  NPUOTUICEHHBIX — BbIYUCIEHUN  NpU  peuleHuu
APAKMUYECKUX 3a0a4 U peueHuu 3a0ay Opy2ux yueoHvlx npeomemos;
BLINONHAMb — CPABHEHUe — Pe3yIbmamos — 6bIYUCIEHUL  NpU  pelleHuu
APAKMUYeCcKUx 3a0a4, 8 mom 4ucie NPUOIUNCEHHbIX 8bIYUCTEHULL,
cocmasnsimes U OYeHU8amb  HUCLOBble  BGbIPANCEHUS NpU  pelleHul
NPAKmMu4ecKux 3a0a4 u 3a0ay u3 opy2ux y4eousvix npeomenos;

3anucvl@ams U OKpY2siMb YUCIO08ble 3HAYEHUS PeanlbHblX GelUdUH C
UCNONIL308AHUEM PASHBIX CUCTEM UMEPEHUS.
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3anucsleams U OKPY2IAMb UYUCTIOBblE 3HAYEHUSA PpedaslbHblX 6CJHIUYUH C
UCNOJIb306AHUEM PA3HbIX CUCMEM USMEDPEHUAL.

ToxnecTBeHHBIE IPEOOPA3OBAHUA

Onepuposams NOHAMUAMU CMENeHU C HAMYPAIbHbIM NOKA3amesem,
cmenenu ¢ YeavlmM OmpuyamenbHbiM noKazamenem,

BbINONHAMb NPEOOPA30BAHUSL YETbIX BLIPANCEHULL. OelicEUsl ¢ 00HOUIeHaMU
(cnooicenue, evluumanue, YMHOJCeHUe), OeUCmeus ¢ MHO2OYIEHAMU
(cnooicenue, gblyumaHnue, YMHONCEHUE),

BbINONHAMb PA3N0NHCEHUE MHO20UIEHO8 HA MHONCUMENU OOHUM U3 CNOCOO08:
8bIHeceHUe 3a CKOOKY, epYNNUpoBKd, UCHOIb308AHUE YOPMYI COKPAULEHHO20
VMHONCEHUSL,

8bl0eIMb KBAOPAm CyMMbl U pAZHOCHU OOHOUIEHO8;

PACKIaobl8amy HA MHONCUMENU KAOPAMHbIU MPEXUIIeH,

BbINONHAMb NPEOOPA308AHUSL BLIPANCEHUL, COOCPAHCAUUX CIMENEHU C YeTbIMU
ompuyamenbHbLMU NOKA3AMeNaMU, Nepexooums om 3anucu 6 8ude cmeneHu
C YenviM OmpuyamenbHblM noKasamenem K 3anucu 6 suoe opoou,
BLINOIHAMbG — NPeobpa308anus  OPOOHO-PAYUOHANbHBIX — GbIPAICEHUI:
cokpawenue Opobdeil, npugedenue anreedbpaudeckux opobei K odbuemy
3HAMeHameno, Clodcerue, YMHOJCeHUe, OeleHue aleebpauyeckux opobell,
8036e0¢eHUe alleeOpaulecKoll opobu 8 HAMYPAIbHYIO U  Yeayio
OMpUYAMENLHYIO CENeHb,

BLINOIHAMb  NPEOOPA30BAHUSL  BLIPANCEHUL, COOEPHCAUUX  KBAOPAMHbLE
KODHU,

8bl0eNAMb KBAOPAM CYMMbL UWIU PA3ZHOCMU OBVYIEHA 8 BbIPANCEHUSX,
cooeparcauiux Keaopamule KOpHIL,

8bINOIHAMb NPEOOPA30BAHUSL BLIPANCEHULL, COOEPAHCAUUX MOOYITb.

B nmoBceqHEeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPeAMETOB:

BLINOAHAMb NPeoOpPA306aHUs U OelUCmEUsi C YUCIAMU, 3ANUCAHHbIMU 8
CMAaHOapmHoMm 8uoe;

BLINOIHAMb NPEoOPA308AHUS ANICEOPAUUECKUX BbIPANCEHUL NPU pelleHUl
3a0a4 Opyeux yueOHvlX npeomMemos.

YpaBHeHUs] U HEPABEHCTBA

Onepuposams noHAMUAMU: YpABHEHUE, HEPABEHCME0, KOPEHb YPAGHEHUS,
peuleHue HepaseHcmed, pAasHOCUNIbHbIE VYPABHEHUs, 001acmb onpeoeneHusl
ypaeneHus (HepaseHcmaea, cucmemsl YpaeHeHUll Ulu HEPAGeHCms),

pewiams JUHEUHble YPABHEeHUsl U YPAGHEHUs, CEOOUMble K JUHEUHbIM C
NOMOWBIO MOAHCOECMBEHHBIX NPEOOPA308AHULL,
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peuwamsv Keaopamuvle YpasHeHusl U YPAGHEeHUsl, C80OUMbLE K KBAOPAMHBIM C
HOMOWBIO MOAHCOECMBEHHBIX NPEOOPA308aAHULL,
peuiamv OpoOHO-TUHElHble YPAGHEHUS,

pewams — npocmetiuiue  UPPAYUOHATbHLIE — ypasHenus  euda [f (x) =a,

V) =4a(x);

pewiame ypasHenus 6uoa X' =a-

peulams YpagHeHUs CNnocoOOM pA3NONCEHUs] HA MHOMCUMENU U 3AMeHbl
nepemeHHou,

UCNONIL306AMb  Memo0 UHMEPBANo8 Ol peuleHus uyeavix u OpoOHO-
PAYUOHATBHBIX HEPABEHCME,

peuiamy TuHeliHble YPAGHeHUs U HEPABEHCMEA ¢ NApaMempamu,
peuamsv HeCl0JCHble K8aOpamHbvle YPAaeHeHUs ¢ Napamempom,
peuams HeCl0HCHble CUCMEMbL TUHEUHbIX YPAGHEHUU C Napamempamu,

peuanmb HECN0IHCHble YPABHEHUA 6 YEJIbIX HUCIIAX.

B noBcegHeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX NPeIMETOB:

cocmasnsime U peuams JuHelnble U K8aopammubvle YpasHeHus, YyPasHenus, K
HUM  CBOOAWUECs, CUCTEeMbl JIUHEUHbIX VPAGHEHUll, HepaseHCme npu
peuieHuu 3a0ay 0py2ux y4eoOHbix npeomemos;

BLINONHAMb  OYEHKY Npasoonooodust pe3yibmamos, NOaYYaemMblx npu
peulenuy  JIUHEUHbIX U KBAOPAMHBIX VYPAGHEHUL U CUCMeM JUHEUHbIX
VpasHeHull U HepageHCcme npu peueHuu 3a0a4 Opyeux yY4eOHbix npeomemos;
BLIOUPAMb COOMBEMCMBYIOWUE YPABHEHUS, HEPABGEHCMBA UIU UX CUCHEMbL
0J1s1 COCMABIeHUsL MAMEMAMUYECKOU MOOeNU 3a0aHHOU PealbHOU CUmyayuu
UU NPUKTIAOHOU 3a0a4u;

yMemv  UHMEPNPemuposams —NOJNYUEHHbI NpU  peuweHuu YpPaeHeHUsl,
Hepageencmea Uil CUucmembl pe3yivmam 6 KOHmeKcme 3a0aHHOU PeanlbHOl
cumyayuu uiu NPUKIAOHOU 3a0a4u.

DOyHKIUU

Onepuposamsv nousmusAMU: QYHKYUOHALHASL 3A6UCUMOCMb,  (DYHKYUS,
epaghux yukyuu, cnocodwvl 3adamusi QYHKYUU, apeyMeHm U 3HaAYeHue
@dyukyuu, obracmes onpeoeneHus u MHONCECMB0 3HAYEHUU (DYHKYuU, HYIU
QYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMb QYHKYULU,
UEMHOCMb/HEUEMHOCMb QYHKYUU,

cmpoums  2pagpuku  TUHEUHOU, K8AOpamu4Hou @YHKyul, o0opamHou

y=a+——7r o _ _ _
NPONOPYUOHATbHOCIU, (DYHKYUU 8UOA: X+b Y= Jx Y= Ix Y= X ,
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Ha npumepe KAOPAMUYHOU (QYHKYUU, UCNOIb308AMb NPeodpPa3068aHUs
epaghuka dyuKyuu y=f(x) ol nocmpoenus epaghuxos
@ynxyuil y = af (kx+b)+c;

cocmaenams YpaeHeHus NPsAMOU N0 3A0AHHbIM YCA08UAM. NPOX0oosaujell
yepe3 06e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0Osueli yepe3 OAHHYIO
MOYKY U NAPANLIEeNbHOU OAHHOU NPIMOU,

uccnedosamov GyHKyuio no ee epapuxy;

HAX00UMb MHOMCECME0 3HAYEHUT, HYTU, NPOMEN’CYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMU K8AOPAMUUHOU (DYHKYUU,

onepupogams — NOHAMUAMU:  NOC1e008ameNbHOCMb,  apugmemuyeckas
npozpeccusi, 2e0MempuyecKas Npocpeccusl;

pewiams 3a0ayu Ha ApUGMemMUYecKyro U 2e0MempUYecKyIo NPo2peccuio.

B HOBceHHeBHOﬁ JKU3HU 1 IIPH U3YICHHUHU IPYIrUX NpeaMeEeTOB:

ULIIOCMPUPOBAMb €  NOMOWDBIO 2pAPUKA PeavbHyl0  3a8UCUMOCTIb  ULU
npoyecc no ux XapaKxmepucmukam,

UCNONIBL3068AMb CEOUCMEA U 2PAPUK KBAOPAMUUHOU (DYHKYUU NPU peuleHul
3a0a4 u3z opyaux yueOHvIX npeomMemos.

TexkcToBBIC 3a12aUN

Pewams npocmoeie u crooichvie 3a0auu pasmwvix munos, a maxice 3a0ayu
NOBLIUEHHOU MPYOHOCTU,

UCNONIb3068aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeiU MeEKCMO8 CLONCHbIX
3a0ay 0Jis1 NOCMPOEHUsE NOUCKOBOU CXeMbl U peleHUs. 3a0ay,

Pasauyams Mooestb meKCma u Mooeitb peuleniss 3a0aiu, KOHCMpyupo8ams K
OOHOU MOOeNU pPeuleHUss HeCI0NCHOU 3a0adu pasHble MOoOelu MmeKCcma
3a0ayu;

3HaAmMb U NPUMEHsAMb 00a cnocoba NOUCKA peuleHus 3a0ay (om mpebosaHus
K YCI08UIO U OM YCI08USL K MPeb0B8aAHUIO),

MOOCUPOBAMb  PACCYHCOCHUST NPU NOUCKE peuleHUst 3a0ay ¢ NOMOUbIO
epag-cxemvi,

8bLOC/ISIMb dMANDL PEUEHUS 3a0aAYlU U COOEPAHCAHUE KANCO020 dIMANA,

yMems 8bl0Upams ONMUMAIbHLIL MemoO peuleHus 3a0ayu U 0CO3HABAMDb
8b100p Memood, paccmMampusams pasiuyHvle Memoobvl, HAX00Umv PasHbvle
peuteHust 3a0a4u, eciu 603MONCHO,

AHATUBUPOBAMb 3AMPYOHEHUS NPU PeUUeHUU 300a4,;

BLINONIHAMb — PA3IUYHbIE — NPEoOPA308aAHUS  NPEONIONCEHHOU  3a0ayu,
KOHCMPYUpPOBams HO8ble 3a0a4u U3 OAHHOL, 8 MOM YUcie 0Opammuoble,
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® uHmMepnpemuposams  GbLIYUCIUMENbHbIE — pe3yIbmamvl 8  3a0aue,
UCC1e008amb NOYUEHHOE peuleHue 3a0aiu;

®  AHANUUPOBAMb BCEBO3MONCHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUS O8)YX
00beKM0o8 U USMEHeHUe UX XAPAKMEPUCMUK NPU COBMECHHOM OBUINCEHUU
(ckopocmb, 8pems, paccmosiHue) npu peweHuu 3a0ad Ha 08udldceHue 08yx
00beKmo8 KaKk 8 00HOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABTICHUSX,

®  UCCNe008aMb BCEBO3MOICHBIE CUMYAYUU NPU PeUeHUU 3a0ad HA O8UdICEHUE
no pexe, paccmampusams pazHvle CUCHeMbl OMCYEéma,

® peuamsv pazHoobpasHvie 3a0a4u «HA YACMUY,

® pewamb U  000CHOBbIBAMb  CBOe  peuleHue  3a0ad  (8vbl0esAMmb
MaAmemMamuyeckyr) OCHO8Y) HA HAXONCOeHUe 4acmu Yucia U Yucid no e2o
Yyacmu Ha 0CHOBe KOHKPEMHO20 CMbLCIA OpOOU,

® ocosHasamvb U OOBACHAMb UOSHMUYHOCMb 3a0ay PA3HLIX  MUNOSE,
CBA3bIBAIOWUX MPU GeNUYUHBL (HA pabomy, HA NOKYNKU, HA O8UMNICEHUE).
8b10€IsIMb IMU GENUYUHBL U OTMHOUWEHUS MeNCOY HUMU, NPUMEHAMb UX Npu
peutenuu 3a0a4, KOHCMpYuposams cOOCMeEeHHbvle 3a0ay YKA3aAHHbIX MUNO8,

® grademv OCHOBHHIMU MEMOOAMU peuleHUus 3a0a¥y Ha cMecu, CHiaswl,
KOHYEeHMpayuu,

® pewamsv 3a0a4u HA NPOYEHMDbL, 6 MOM HUCLE, CIONCHbIE NPOYEHMbL C
000CHOBAHUEM, UCNONB3YSL PA3HBIE CNOCODDI;

® pewams jocudecKue 3a0ayu paHblMu cnocobamu, 8 mom uucie, ¢ 08yMsl
ooKamMu u ¢ mpemst O10KaMu OAHHBIX C NOMOWbI0 MAabIUY;

® peuwamsv 3a0ay4u NO KOMOUHAMOPUKE U MeopUU 8ePOIMHOCMEU HA OCHOBe
UCNONIL308AHUS USYUEHHBIX MEMOO08 U 0O0CHOBbIEAMb peUuleHUe,

® peuams HeCI0XCHbIE 3a0aUl N0 MAMEMAMUYECKOU CIamucmuKe;

® 061a0emb  OCHOBHLIMU  MeMOOAMU  peuleHus  CHOAHCeMHbIX — 3a0ay.
apugmemuueckutl, aneebpauyecku, nepebop 8apuUaHmos,
eeomempuieckull, paguueckuil, NPUMeHAMsb UX 8 HOBbIX N0 CPABHEHUIO C
U3YYEHHBIMU CUMYAYUSIX.

B noBce1HeBHO# KU3HU U MPH U3YYE€HHH IPYTUX MPeIMETOB:

® guldenamb Npu peuwleHuu 3a0ad Xapakmepucmuku paccMampueaemou 6
3adaue cumyayuu, OMIUYHbIE OM PEealbHblX (me, Om  KOMOpPbIX
abcmpazuposanucy), KOHCmMpyuposams HOGvle CUMYAyuu ¢ Y4Emom IMmux
Xapaxkmepucmuk, 6 4acCmMHOCMU, NPU peuleHuUu 3a0ay HA KOHYEeHmpayuu,
VUUMbIEams NIOMHOCHb 8eUeCmad;
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pewams U KOHCMPYUpoeams 3a0ayu HA OCHOBE PACCMOMPEHUs PedalbHbIX
cumyayui, 8 KOMOpbIX He mpedyemcsi MOUYHbIL — BbIYUCIUMENbHbIL
pesynomam,

peuamsv 3a0ayu Ha O08UICEHUEe NO peKe, PaACCMAMPUBas pazHvle CUCMeMbl
omcuema.

CraTtucTtuka U TeOpusi BepOSITHOCTEI

Onepuposams  noHamuAMU: cmoiduamovle U Kpyeogvle Ouazpammol,
maobauybl OaHHBIX, CpeoHee apughmemuveckoe, Meouana, Haubovuiee U
HaumeHbuiee 3HA4YeHUs 6blOOPKU, pa3Max 6vblOOpKU, Oucnepcus U
CMaHoapmuoe OMKIOHeHUe, CLYYaAuHAsl USMEHYUBOCMb,

ussneKkams UHGOpMayuio, npeoCmasienuyo 8 maoauyax, Ha Ouazpammax,
epaghukax;

cocmaenames madauysl, CMpoums OuazpamMmvl U 2pagpuku Ha OCHOGe
OaHHbIX,

onepuposamv NOHAMUAMU. PAKMOPUATL YUCIA, NePECMAHOBKU U COYeMAaHUs,
mpeyzonvHuk Ilackans;

NPUMEHAMb NPAsUIL0 NPOU3BEOEHUS NPU PeuleHUY KOMOUHAMOPHBIX 3A0a4;
onepuposamv  NOHAMUAMU.  CNYYAUHLIL  ONbIM,  CAYYAUHBIU  8bIOOD,
ucnelmanue, d1eMeHmapHoe Cciaydaunoe codovimue (Ucxood), Kiaccuyeckoe
onpeoenenue  8epoOSIMHOCMU  CIYHAUHO20 COObImus, onepayuu  Hao
CYYAUHBIMU COOLIMUAMU,

npeocmasisims UHPOPMAYUIO C NOMOWbIO KpY208 Jiliepa;

pewams 3a0ayu HA GbIYUCTEHUe 8EPOAMHOCMU C NOOCYEmOM KOIU4ecmeda
8apPUAHMOB C NOMOUBIO KOMOUHAMOPUKUL.

B nmoBcegHeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX NPEAMETOB:

u361eKamy, UHMEPNPemuposams U npeodpas0evleams  UHGOpMAYULo,
NpeoCmasieHny0 8 maoauyax, Ha OUaspamMmax, cpaguKax, ompaxcarouyyio
CB0UCMBA U XAPAKMEPUCTUKU PEAbHbIX NPOYECCO8 U s8NIeHUL,

onpeoensims CMAMUCmMuyecKue xapakmepucmuky 8blOOpoK no madauyam,
ouazpammam, 2papukam, binOIHAMb CPAGHEHUE 8 3A8UCUMOCMU OM Yeau
peulenus 3a0ayu,

OYEHUBAMb 8EPOSAMHOCTb PEANbHbIX COOLIMULL U S8TIEHUII.

I'eomerpuyeckue purypsi

Onepuposams NOHAMUAMU 2e0OMeMPULECKUX uayp;
u36neKams, UHMEPNPEemuposams U npeoopasoevieams uUHGopmayuo o
2eomempudeckux usypax, npeocmasieHHy0 Ha 4epmertcax;

NPUMEHAMb ceomempudecKue ¢ClKI’l’lbl ot peternus 361061’-1, 6 mMom vuciie,
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npeonoazaruux HeCcKOJIbKO UWa208 peuletusl,;

Gopmyauposams 8 npOCMeUUX CIyYasx c8OUCMBEa U NPUHAKU ueyp,
00KA3b18AMb 2€0MEMPULECKUE YINGEPIHCOCHUSL,

871a0emsb CMaHOapmuol Kiaccugurayuel niockux ueyp (mpey2oibHuKos u
Yemvipexy20IbHUKOS).

B HOBceﬂHeBHOﬁ JKU3HU U IIPH U3YYCHUHU IPYIrUX NpeaMeToB:

UCNONIL3068AMb  CEOUCMBA 2eOMempUYecKux queyp O peulenus 3aday
NPAKmMuU4ecKo2o Xapakmepa u 3a0ay U3 CMeNCHbIX OUCYUNTIUH.

OTHOIICeHUA

Onepuposams NOHAMUAMU: pABEHCMEO Puyp, pasHvle ucypol, PAGEHCMBO
Mpey2oIbHUKO8, NAPALIeIbHOCHb NPSAMbIX, NEePNEeHOUKYISAPHOCIb NPSIMBILX,
Vbl Mexcoy NpAMbIMU, NEePHREeHOUKVIAP, HAKIOHHAS, NPOeKyus, nodoodue
dueyp, nooobHvie hucypol, NOOOOHLIE MPEY2OTIbHUKUL,

npumenamo meopemy Paneca u meopemy o NPONOPYUOHAILHLIX OMPE3KAX
npu peutenuu 3a0ay,

Xapaxkmepuzo8ams 63AUMHOE PACNONIOHNCEHUE NPAMOU U OKPYHCHOCU, 08YX
OKDYJHCHOCmEU.

B nmoBceqHEeBHOM KU3HU U NIPU U3YYEHHH IPYTUX NMPeAMETOB:

UCNONIL306aMb OMHOULEHUSL OJI5 peuernus 361061'{, 603HUKAIOWUX 8p€a]le011
IHCU3HU.

I/I3Mepe1mﬂ H BBIYYHCJICHUSA

Onepuposams  npeocmasieHuamMu o OauHe, NIOWAOU, o0bveme Kak
senuuunamu. llpumename meopemy Ilughacopa, popmynsvt nnowaou, obvema
npu  peuwleHuu MHO20ULA208blX 3a0ay, 6 KOMOpbIX He 6ce OaHHble
npeocmasiieHvl 56HO, A MPeOYIOm GbIYUCIEeHUL, onepuposams 0Ooiee
WUPOKUM  KOIUYECTNEOM (HOpMYN ONUMbL, NAOWAOU, 00beMA, GbIYUCTAMD
xapaxkmepucmuky Komounayuii pueyp (OKpyscHocmeni u MHO20Y20bHUKOB)
BLIYUCTIAMD paccmosmnus medxHcoy pueypamu, NpUMEHAMb
mpueoHoMempuyeckue @opmyavt Ol GblUUCIeHUll 8 0olee CLONCHBIX
CYYAsAX, NPOBOOUMb  GLIUUCIEHUS. HA OCHO8E PABHOBEIUKOCMU U
PABHOCOCMABIEHHOCTNU,

NPOBOOUMb NPOCMbIE BLIYUCIEHUSA HA 0OLEMHBIX MeNax,

Gdopmyruposames 3a0ayu HA 6bIYUCLEHUE ONUH, NIowaoel U 00vbeMos8 U
peuiams ux.

B moBcegHEBHOM KU3HU U NIPU M3YYEHHUHU APYTUX NPEAMETOB:

I’lpOGO@UWlb 6bIYUCNIEHUA HA MeCmHocmu,
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® npuMeHAmsb hOPMYIbl NPU BLIYUCTICHUAX 8 CMENHCHBIX YUEOHbIX npeoMemax, 8
OKpyHcaroweli 0elucmseumenrbHOCmu.
I'eomeTpuyeckure NOCTPOCHUS
o /300pasxcamv ceomempuyeckue ueypvl no mekCmosomy U CUMBONbHOM)
onucaunuro, c80O0OHO ONEPUPOBAMb YEPMENCHbIMU UHCMPYMEHMAMU 8
HECTIONCHBIX CILYYAsX,
®  GBLINONHAMbL NOCMPOEHUSI MPEY2OJIbHUKOB, NPUMEHAMb 0MOelbHble Memoobl
nOCMpoOeHutl  Yupkyiem U JUHeUKou U Nposooums  npocmetiuiue
UCCNe008aHUS YUCIA PeUleHUl,
® u300padcamsb Munogvle NiOCKuUe Gueypvl U 00veMHble mena ¢ NOMOUbIO
NPOCMetuux KOMNbIOMEPHLIX UHCMPYMEHMOS.
B noBceqHeBHOM KM3HU U NIPU U3yYeHUH APYTUX NPeIMeTOB:
® GBLINONHAMb NpoCmeluue NOCMpPOeHUs HA MeCMHOCMU, HeobXooumble &
DPeanvbHOU HCUSHU,
® OYeHUBamsb pasmepvl peabHbIX 00BLEKMO8 OKPYAHCAIOue20 Mupa.
IIpeoOpa3oBanus
e Onepuposamsv noHsAMuUeM 0BUNCEHUS U NPeodPA308aHUsL N000OUs, 8l1ademb
npuemMamu  HoCmpoeHus — Quayp ¢ UCHONb308AHUEM  OBUNCEHUU U
npeobpazosanuii. nNOO00OUs, NPUMEHAMb HONYYeHHble 3HAHUSL U ONblm
NOCMPOEHULL 8 CMEJCHbIX NpeoMemax U 6 pearbHblX CUMYayusx
OKpYfCcarowe2o Mupa;
e cmpoums hueypy, n0OOOHYIO OAHHOU, NOAL308AMBCSA CEOUCMBAMU NOOOOUS
07151 060CHOBAHUA CBOUCME pucyp;
® NpUMEHAMb  CBOUCMBA  OBUNCEHULl Ol  NPOBEOeHUs  NPOCMEUUUX
obocHoBanull ceoticme ueyp.
B noBceqHeBHOM KM3HU M NIPU U3YyYe€HUHU APYTUX MPeIMETOB:
® NPUMEHAMb CEOUCMBA OBUNCEHUL U NPUMEHMb NOO0OUe OJis1 NOCMPOCHULL U
BLIYUCTIEHUU.
BeKTOpbI H KOOPAUHATHI HA TJIOCKOCTH
o Onepuposamv NOHAMUAMU  8EKMOp, CYMMA, PA3ZHOCHMb  8EKMOPO8,
npousgeoenue 8eKmopa Ha HUCIO, Y201 MeH Oy BeKMOPAMU, CKATAPHOe
npouszeedeHue 8eKmopos, KOOPOUHAMbl HA NIOCKOCMU, KOOPOUHAMbL
sekmopa,
® GLINOMHAMbL  OeUCmeuss HAO  BEKMOpaMu  (ClodiceHue,  8blYUMAaHUe,
VMHOJICEHUEe HA YUCTIO), 8bIYUCTAMb CKATISIPHOE NPoU38eoeHue, onpeoeiiams 8
NPOCMENUUX CAYUAAX Y20l MeHCOy GeKMOpaMU, BbINOJIHAMb PA3NONCEHUE
8eKmopa Ha cocmasgnarwue, NPUMeHsAms NOJyYeHHble 3HAHUA 6 (husuKe,

35



MyHununaipHOe OI0PKETHOE 001e00pa30BaTeIbHOE YUPEKICHUC —
cpeanss o0iieoopasoBarenbHas mkosia Ne 5 roponaa Mckuruma HoBocubupckoit obmactu

NOLb306AMbCSL POPMYNIOU BbIMUCICHUS PACCMOSAHUS MENCOY MOUKAMU NO
U3BECHBIM KOOPOUHAMAM, UCNONIb306AMb YPAGHEHUsL Queyp 015 peuleHus
3a0ay;

NPUMEHMb 6EKMOPbL U KOOPOUHAMbL OJISl PEULCHUSL 2eOMEMPULEeCKUX 3a0aH
HA 8bIYUCTEHUE ONUH, V2Tl08.

B noBcenHeBHOM KM3HU M NIPH U3YYE€HHHU APYTHUX NMPeIMETOB:

UCNONIBL3068AMb NOHAMUSL BEKMOPO8 U KOOPOUHAM 05l peulenus 3a0ad no
Quzuke, ceoepaguu u Opyeum y4eoHvimM npeomMeman.

Hcropust MmaTeMaTuKH

Xapakmepus’oeamb 8K1A0 6blaaIOLl/;MXC}Z mamemamukose 6 paseumue
mamemamuKu U URbIX HAYUYHbIX O6JZCZC‘m€1/7,' NOHUMAMb pPOJjib Mamemaniuku 6
paseumuu Poccuu.

MeToabl MaTEMATHKH

Hcnonv3ys usyuennvie mMemoobl, npogoouns 00KA3amenbCmeo, 8bINOIHAMb
onpogepcerue;, 8blOUPaAmMs U3YYEeHHble Memoobl U UX KOMOUHayuu O
peuwlenuss mMamemamuyeckux 3a0ay, UCHOIb3068AMb MAamemMamuyecKue
3HAHUSA 014 Oonucamusi  3aKOHoOMepHocmel 8 oKpydscarowell
OelicmeumenbHOCMU U NPOU38e0eHUX UCKYCCMEA;

NpUMeHAmMs  npocmetiuiue NpocPamMMHble Cpeocmea U  I1eKMPOHHO-
KOMMYHUKAYUOHHbIE CUCeMbl NPU PeULeHUU MameMamuiecKux 3a0au.

BbINyCKHMK IOJIyYUT BO3MOKHOCTh HAYYHMThCS B 7-9 Kiaccax

JJIs1 yCTIeNTHOT0 MPOI0JIKeHUs1 00pa30BaHMs HA yIi1y0JIeHHOM YPOBHe

JIeMeHTbI TECOPUHN MHOZKECTB U MaTeMaTH4ecKoil JOruKHu

CBoOOHO oOmepupoBaTh MOHITHUSMU: MHOXECTBO, XapaKTEPUCTUKHU
MHOECTBa, JJIEMEHT MHOXKECTBa, ITyCTOEC, KOHEYHOE U OECKOHECYHOE
MHO>XECTBO, IIOJIMHOXKECTBO, NPUHAIJIEKHOCTh, BKIIOUYEHUE, PABEHCTBO
MHOKECTB, CIIOCOOBI 3aJJaHNE MHOKECTBA;

3a/1aBaTh MHOXKECTBA Pa3HbIMHU CIIOCO0AMHU;

MPOBEPATH BBINIOJIHEHUE XapPAKTEPUCTUUECKOIO CBOMCTBA MHOXKECTBA;
CBOOOJIHO OMNEPUPOBATH TMOHATUSIMU: BbICKA3bIBAaHUE, WCTUHHOCTh U
JIOKHOCTh BBICKA3bIBAHUS, CJIOXHBIE WM  IIPOCTbIE  BBICKA3BIBAHUS,
OTPULIAHUE BBICKA3BIBAHUM;

WCTUHHOCTb U JIOKHOCTb YTBEPXKIAEHUS U €r0 OTPULAHUSA, OINEpALU Hal
BBICKA3bIBAHUSIMU: U, WJIH, HE; YCJIOBHBIC BhICKA3bIBaHUS (UMIUIUKAIIUHN);
CTPOUTHh  BBICKAa3bIBAHMSI C  HMCIIOJIB30BAHHUEM  3aKOHOB  ajreOpbl
BBICKAa3bIBAaHUM.
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B noBceqHeBHOM KM3HU U NIPU U3yYeHHUH JAPYTUX NPeIMeTOB:

CTPOUTH PACCYKICHUS HA OCHOBE UCIIOIb30BAHUSA IIPABUII JIOTUKU;
UCIIOJIb30BaTh MHOKECTBA, OINEpallMd C MHOXECTBAMHU, MX TIpadHuueckoe
IIPEACTABICHNUE Ul OIMCAHUA pPEalbHBIX IIPOLIECCOB U SBICHUH, IIPU
pElIeHUH 3aa4 JPYruX Y4eOHbIX MPEIMETOB.

Yucia

CBoOOHO oOIEepHUpOBaTh MMOHATHAMHU: HATYpaJIbHOE YHCIO, MHOXKECTBO
HATypaJIbHBIX ~ YMCEN, IIeJI0€ YHCJIO, MHOXECTBO ILEJbIX  YHuCe,
OOBIKHOBEHHAsT  JIpoOb,  JECATHYHAs  JpoOb, CMEIIAaHHOE  YHUCJIO,
paloHaIbHOE YUCI0, MHOXKECTBO PallMOHAIBHBIX YHCEI, UPPAIMOHAIBHOE
YUCJIO, KOPEHb CTENEHU N, JICUCTBUTEIBHOE YHCIO, MHOXECTBO
JICUCTBUTEIILHBIX YHUCEJ, FeOMETpUYEeCKass HWHTEpIIpeTalus HaTypalbHbIX,
LEJIBIX, PAllMOHATBHBIX, IEMCTBUTEIbHBIX YHCET,

MOHUMATh U OOBSCHATH PA3HUILY MEXKY MO3ULIHMOHHOW M HEMO3UIIMOHHOU
CHCTEMaMU 3aIliCH YHCEIT;

MEePEeBOJUTh YKCJIA W3 OJHOM CHUCTEMBl 3alUCU (CUCTEMbl CUHUCIICHHUS) B
ApYTryro;

JIOKa3bIBaTh M UCIOJIb30BaTh MPU3HAKHU JIeIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10,
11 cyMMBbl U TpPOU3BENCHMS] YHUCET TPU BBHIIOJIHEHUU BBIYUCICHUU H
pelieHuu 3a1ad4,

BBITOJIHATh OKPYIJICHUE pPalMOHAJIBHBIX W MPPAIMOHAIBHBIX YHCENT C
3aJJaHHOM TOYHOCTBIO;

CpaBHUBATh JCHCTBUTEIIHHBIC YHCIIA PA3HBIMHU CIIOCOOAMH;

yIOpSII0YMBATh YMCIIA, 3alMCaHHbIE B BUAE OOBIKHOBEHHOM M JECATHUYHOU
JIpoOu, 4dYuCia, 3aludCaHHble C HCMOJb30BAaHUEM apUPMETUUECKOTO
KBaJpaTHOTO KOPHs, KOPHEH CTEIICHU OOJIbIIIE 2;

Haxoauth HOJl 1 HOK uucen pa3apiMu crioco0aMu ¥ UCTIONIB30BATh UX MPHU
pelIeHuu 3a/1ay;

BBITIOJTHATh BBIUMCICHHS W IIPeoOpa3oBaHUs BBIPAKCHUH, COJACpIKAIINX
JIEUCTBUTENILHBIC YHCIIA, B TOM YUCJIE€ KOPHU HATypaJbHbBIX CTEIICHEH.

B nmoBceqHEeBHOM KU3HU U NIPU U3YYeHHH IPYTUX NMPeAMETOB:

BBIIIOJIHATD U OOBSICHATH PE3YyJIbTAaThl CPABHEHUS PE3YJIbTAaTOB BBIYMCICHUN
OpU pEIIEHUU MPAKTUYECKUX 3a7ad, B TOM YHCIE NPUOJIMKEHHBIX
BBIYMCIIEHUI, UCTIOJIb3YsI pa3HbIE CITIOCOOBI CPaBHEHMIA;

3alMChIBATh, CPABHUBATB, OKPYIJISATH YHUCIOBBIE JAHHBIE PEAJbHBIX BEIUYHH
C UCTOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUS;
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COCTAaBJIAITb U OLCHUBATH pPa3HbIMH croco0aMy YHCIIOBBIE BBIpAKCHHUA IIPH
PCUHICHUH IMPAKTUYCCKUX 3aa1 U 3a1d4 U3 APYTUX y‘l€6HBIX mpeaMcETOB.

ToxnecTBeHHBIE IPEOOPA3OBAHUA

o

CBOOOIHO oOmepHpoBaTh MMOHATUSAMHU CTENEHU C IENBIM U JPOOHBIM
TOKa3aTelieM;

BBITIOJTHATH JIOKA3aTEIbCTBO CBOMCTB CTENEHH C IENBIMA M JAPOOHBIMU
MOKA3aTeIsIMU;

OIEPUPOBATH MOHIATHAMH «OJHOWICH», KMHOTOUIEH», «MHOT'OWICH C OJHON
MePEMEHHOI, «MHOTOUIEH ¢ HECKOJIBKUMH  TIEPEMEHHBIMU»,
KO3 PUITMEHTHl MHOTOWICHA, «CTaHAApTHAS 3aIMCh MHOTOWICHA», CTCTICHb
OJTHOWICHA U MHOT'OUJICHA;

CBOOOMHO BIAACTh MpPHEMaMU MPEeOOpa3oBaHUS MEIBIX ©  JAPOOHO-
paIioHaTbHBIX BBIPAKECHUH;

BBITIOJIHATH ~ Pa3JIOKEHUE MHOTOWICHOB HAa  MHOXHTEIHM  Pa3HBIMU
crioco0amu, ¢ UCTIOIb30BAHIEM KOMOWHAIMN Pa3INIHBIX TPUEMOB;
UCIOJIb30BaTh TeopeMy Buera u Teopemy, oOpaTHyio Teopeme Buera, s
MOVICKa KOPHEH KBaJAPATHOTO TPEXUJICHA U JJIS PEIIeHUs 3a/1a49, B TOM YHUCIIE
3a/1ay ¢ mapaMeTpaMu Ha OCHOBE KBaJpaTHOT'O TPEXUJICHA;

BBITIOJTHATH JISJICHHE MHOTOYJICHA Ha MHOTOYIEH C OCTaTKOM;

JI0Ka3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEH U KOPHEH CTECIICHM n;

BBITIOJTHATH MPE0Opa30BaHMs BEIPAKCHUM, COAEPIKAIUX KBAaIpaTHBIC KOPHH,
KOpHHU CTETICHH N,

CBOOOJIHO OIEPUPOBATh TOHATHUSAMU «TOXKIECTBO», «TOXKIECTBO Ha
MHOXKECTBE», «TOKIECTBEHHOE MPEOOpa30BaHUE;

BBIIIOJIHATH Pa3IMYHbIE IPE0OPa30BaHUs BBIPAKEHUH, COAEPIKAIINUX MOTYIH

() =

B nmoBceqHEeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPeAMETOB:

BBITIOTHATh MPeoO0pa3oBaHUs M JCHCTBUS C OYKBEHHBIMH BBIPAKCHHSIMHU,
YUCJI0BbIE KOADDUITMEHTHI KOTOPHIX 3alIMCaHbl B CTAHIApTHOM BHJIE;
BBITIOJIHATh MpPeoOpa3oBaHUsl PAMOHAIBHBIX BBIPAXKEHUW MpPU PEIICHUU
3a/1a4 IPYyrux y4eOHBIX MIPEAMETOB;

BBITIOTHATH TIPOBEPKY MPABAONO100US PU3NUECKUX U XUMHUUECKUX (OpMY
Ha OCHOBE CPaBHECHUS PAa3MEPHOCTEN U BAJICHTHOCTEH.

YpaBHeHUs M HEPABEHCTBA

CBoOonHO  omepupoBaThb  NOHSTHSIMHU:  ypaBHEHHE,  HEPaBEHCTBO,
PAaBHOCHUJIBHBIE YpPaBHEHHsS W HEPABEHCTBA, YPAaBHEHHUE, SBIIAIOIIEECS
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CIIEICTBHEM JIpyTOrO  YpPaBHEHHs, YpPaBHEHHs, paBHOCHJIBHBIE Ha
MHOXKECTBE, pABHOCUJIbHBIE MPE00OpPa30BaHMs YPAaBHEHU;
® pelaTh pa3Hble BUABl YPABHEHHI U HEPABEHCTB U UX CUCTEM, B TOM YHCIIE
HEKOTOpble ypaBHeHUss 3 u 4 cTeneHei, IpoOHO-pallMOHAJIBHBIE U
UppaLOHAIbHBIE,
e 3HaTh Teopemy Buera i ypaBHEHHI CTENIEHU BBILIE BTOPOW;
® JIOHMMaTb CMBICII TEOPEM O PpAaBHOCWIBHBIX W  HEPABHOCUIIBHBIX
npeo0pa3oBaHUsAX YPABHEHHUI U YMETh UX JI0Ka3bIBaTh;
® BIAJACTh PAa3HbIMM METOJIAMHU PELIECHUS YPABHEHUH, HEPABEHCTB M MX
CUCTEM, YMETh BHIOMPATh METO/ pELIEHUsI U 00OCHOBBIBaTH CBOM BHIOOD;
® UCIOJIb30BaTh METOJ MHTEPBAJIOB JJIs PELICHUS HEPABEHCTB, B TOM YHCIIE
IpOOHO-pAallMOHANBHBIX M BKIIOYAIONIMX B ce€0s  HMppalMOHANbHbBIE
BBIPAKEHHS,
e pemarh aiaredOpanvyeckue YpaBHEHHS W HEPABEHCTBA U HMX CHUCTEMBI C
napameTpaMu anredpandecKuM U rpauaecKuM METOIaMH;
® BIAJCTh Pa3HbIMH METOAAMMU J0KA3ATEIbCTBA HEPABEHCTB;
® pelaTh YpaBHEHUS B LENbIX YHCIAX;
e u300pakaTh MHOXKECTBA HAa IUIOCKOCTH, 3aJaBa€Mble YPaBHEHUSIMH,
HEPABEHCTBAMH U UX CUCTEMaMHU.
B noBceqHeBHOM KM3HU M NIPH U3YYECHHHU APYTHX MPeIMETOB:
® COCTaBJIATh U PEIIATh YPABHEHUS, HEPABEHCTBA, X CUCTEMBI MPU PEIICHUN
3a]a4 JpYrux y4eOHbIX MIPEIMETOB;
® BBHINOJHATH OLICHKY MPaBAONOA00MS pe3ylbTaToB, IMOJYYaeMbIX MpU
pELICHUH PA3JIMYHbIX YPABHEHUM, HEPABEHCTB U UX CUCTEM IPU PELICHUU
3aJa4 IpYrux y4yeOHbIX NPEIMETOB;
® COCTaBJIITh M pellaTh YpPaBHEHUS M HEPABEHCTBA C MapaMeTpaMu Mpu
pELICHNH 3aa4 JPYruX Y4eOHbIX MPEIMETOB;
® COCTaBJISITh YPAaBHEHWE, HEPABEHCTBO WIM HUX CHCTEMY, OIMCBHIBAOLINE
pEIbHYI0 CHUTYallMI0 WIM TPUKIAJAHYI0 3a7ady, HWHTEPIpPETUPOBAThH
NOJIyYECHHBIE PE3YJIBTATHI.
DOYyHKIUU
e (CBOOOIHO omepupoBaTh MNOHATUSIMHU: 3aBUCUMOCTb, (DYHKIIMOHAJIbHAs
3aBHCHMOCTb, 3aBUCHMasi 1 He3aBUCUMas MepeMeHHbIe, (QYHKIUS, CIIOCOOBI
3aJaHus PYHKIMM, apryMEHT M 3HaueHHe (pyHKUUHU, 001acTh ONpEeIeHUs
U MHOXECTBO 3HaueHus (QYHKUUH, HYIH (QYHKIUH, [OTPOMEKYTKH
3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIMM, HAauOOJbIlIee U HaUMEHBbLIEE
3HAYEHUSA, YETHOCTH/HEUYETHOCTh (YHKLIMH, MEPUOJUYHOCTh (PYHKIUH,
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rpaduk QyHKIMU, BEpTUKAIbHAsS,, TOPU30OHTANIbHAS, HAKJIOHHAS aCUMITOTHI;
rpaduk 3aBUCUMOCTH, HE SBJISIONIECHCS PyHKIUEH,

e cTpouTh rpaduku HYHKIMA: TUHEHHOHN, KBaIpaTUIHOHN, NPOOHO-THHEIHHOM,
CTEIEHHOM IPY Pa3HBIX 3HAUYEHUSX MOKA3aTeNs CTENEHH, Y =|X|;

® UCHOJIb30BaTh  NpeoOpazoBaHuss  rpaguka  QyHKIHUH y = f(x) s
IIOCTPOECHUS rpapUKoB QYyHKIUH y = af (kx+b)+c;

® aHAIM3UPOBATH CBOWCTBA (YHKUMA M BUJ Tpaduka B 3aBUCUMOCTH OT
apaMeTpoB;

e CBOOOJHO OMEPUPOBATH MOHATHUSMHU: IOCIEIOBATEIHLHOCTh, OTPAaHUYCHHAS
MOCJIEI0BATENBHOCTD, MOHOTOHHO BO3pacTaronas (yObIBaro1as)
MOCJIEIOBATENbHOCTh, NPEIEN  IOCIEI0BaTeIbHOCTH, apupMeTHIecKas
nporpeccusi, TeoMeTpruecKasi Mporpeccus, XapakTepPUCTUUECKOE CBOMCTBO
apugMeTHIecKoi (reOMETPUIECKOMN ) TPOTPECCHH;

® UCIOJIb30BaTh METOJ] MATEeMAaTHYECKONW WHIYKIIMHM JUIsl BBIBOJA (POPMYII,
JTI0Ka3aTeIbCTBA PABEHCTB U HEPABEHCTB, PEIICHMS 33]]a4 Ha JIETUMOCTb;

® JCCIIEIOBATh MOCJIEI0BATENBHOCTH, 3aJaHHbIE PEKYPPEHTHO;

e pemarh  KOMOWHUPOBaHHBIE  33Jadud  HAa  apU(PMETHYECKYI0 U
reOMETPUYECKYIO TPOrPECCHH.

B noBceqHeBHOM KM3HU U NIPU M3YyYEHHMH APYTHX NPeIMETOB:

® KOHCTPYHPOBAaTb M HCCIENOBAaTh (PYHKIIMM, COOTBETCTBYIOIIHUE PEATbHBIM
npolueccaM U SBJICHHSIM, WHTEPHPETUPOBATH IMOJIYYEHHBIE PE3yNbTaThl B
COOTBETCTBHH CO CIIEUU(DUKON UCCIIEyEMOro MPOIEcca UK SIBICHHUS;

® UCIOJIb30BaTh TpadUKK 3aBUCUMOCTEH I HCCIENOBAaHUS pPeaTbHBIX
IIPOLIECCOB U SIBJICHUN;

® KOHCTPYHpPOBaTh M HCCIENOBATh (DYHKIHMM NPU PEUICHUM 3a7ad JpYrux
yueOHBIX TPEAMETOB, HHTEPHPETUPOBATh TOIYYEHHbIE pE3yNbTaThl B
COOTBETCTBUHU CO CIEUPUKON yueOHOTO MpeaMera.

CraTncTHKa U TeOpHUsi BEPOSITHOCTEM

e (CBOOOIHO OMEpUPOBATH MOHITHIMU: CTOJIOYATHIE U KPYTOBBIE TUArpaMMBbl,
TaONMUIbl JAHHBIX, CpelHee apudMeTHdecKoe, MeIuaHa, HauOojbllee U
HauMEHbIlIee 3HAuYeHUs BBIOOPKM, pa3Max BbIOOPKH, JUCHEpCHUS U
CTaH/JapTHOE OTKJIOHEHUE, Clly4yaiiHasi N3BMEHUMBOCTb;

e BbIOMpaTh HauOosiee yHOOHBIM crmoco0 MpeACTaBICHUS HWHPOPMALINH,
aJICKBaTHBIN €€ CBOMCTBAM U IIEJIIM aHAJIN3a;

® BBIYKCIISATH YUCIOBbIE XapaKTEPUCTUKU BHIOOPKU;

e CBOOOJHO OIEPUPOBATH MOHATUAMM: (PAKTOPHAT 4YHUCIA, IEPECTAHOBKH,

COUYEeTaHUs U pa3MelieHus1, TpeyroiapHuk [lackans;
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CBOOOJIHO ONEPHUPOBATh MOHATHUSAMU: CIyYalHBIN OMNBIT, CIIy4allHBIN BBHIOOD,
UCIIBITAHKUE, 3JIEMEHTApHOE CcllydailHoe coObITHE (KMCXO[), KIACCUYECKOe
ONPEACIICHHE BEPOSTHOCTH  CIYYalHOTO COOBITHS, ONEpalMM  HaJ
CIIy4ailHBIMU COOBITUSIMH, OCHOBHBbIE KOMOMHATOPHBIE (DOPMYIIBI;

3HATh NPUMEPHI CIYYailHbIX BEJIWYUH, U BBIYMCIATH MX CTAaTUCTUYECKHE
XapaKTEPUCTUKU;

UCIOJIb30BaTh (OPMYJIbl KOMOMHATOPUKHU TPHU PEIICHUH KOMOWHATOPHBIX
3a/1ay;

pelmatb 3ajJadyd  Ha BBIYMCIEHUE BEPOSTHOCTM B TOM YHCIE C
UCIOJIb30BaHUEM (HOpPMYII.

B noBcegHEeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPEIMETOB:

MPENCTABIATh HHGOPMAIIMIO O PEATBHBIX MPOIIECCaX U SBJICHHIX CIIOCOO0M,
aJICKBaTHBIM €€ CBOMCTBAM U LIEJIM UCCIICIOBAHUS,

aHAJIM3UPOBATh U CPABHMBATh CTATUCTUYECKUE XaPAKTEPUCTHKU BBHIOOPOK,
MOJIyYEHHBIX B IIPOLECCE pEUICHUA MPUKIAIHOW 3aJa4d, W3y4YEHUs
peaNbHOrO SIBJICHUS, PEUICHUS 3a/1a4u U3 IPYrUX Y4eOHbIX MPEAMETOB;
OLICHUBATh BEPOATHOCTh PEATbHBIX COOBITHII U SIBICHUN B Pa3IMUHbBIX
CUTYyalUsIX.

TexcTOBBIE 3aJavyn

PemaTte mpocThie W CIOXKHBIC 3aJadd, a TaKXe 3aJadydl ITOBBIIICHHOU
TPYIHOCTH U BBIJICISATH UX MATEMAaTHYECKYIO OCHOBY;

pacro3HaBaTh pa3HbIe BUBI U TUIIBI 33]1a4;

HCITIOJIb30BaTh Pa3HbIC KPATKHE 3aITUCH KaK MOJICTTH TEKCTOB CIIOKHBIX 3aa4
¥ 33729 TOBBIIIEHHON CJIOKHOCTH JJIsi TIOCTPOCHUS TMOUCKOBOW CXEMBI H
peIlleHus 3a/1a4, BEIOMpATh ONTHUMAIBHYIO IS pacCMaTpUBacMOW B 3aade
CUTYaIlUH MOJIENTh TEKCTa 3aJ1auH;

pas3nuyaTh MOJENb TEKCTa W MOJENb PEHICHUs 3aJa4d, KOHCTPYHPOBATh K
OJTHOM MOJIETIN PEIICHHS CIIOKHBIX 3a7]a4 Pa3HbIe MOJICH TEKCTa 3a/1auH;
3HATh U MPUMEHSTh TPU CIIOCO0a MOUCKA PelIeHus 3a1a4 (0T TpeOoBaHUS K
YCIIOBHIO M OT yCIIOBUS K TPeOOBaHUIO, KOMOMHUPOBAHHBIN );

MOJICTTHPOBATh PACCYKIACHHUsI MPU TIOUCKE PEIICHHUS 3374 ¢ TOMOIIBIO Tpad-
CXEMBI;

BBIJICIIATH JTAIlbl PEIICHUS 3a/1a4U U COJIEpKaHUe KaKJI0T0 HTara;

YMETh BBIOMpPATh ONTHMAILHBIA METOJ pPEIICHHUsS 3aJadyd W OCO3HABATh
BBEIOOpP METOMa, paccMaTpUBaTh Pa3IUYHBIC METOJbI, HAXOIUTh pa3HbBIC
peIIeHHs 3a7]a4H, €CII BO3MOXKHO;

AHAJIIM3UPOBATD 3aTPYAHCHUA IIPpU PCUHICHUHN 3a/1a4,
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BBITIOJIHATDh ~ pa3JIMYHbIE  TPEOOpa3oBaHUS  MPEMIOKCHHOW  3a7add,
KOHCTPYHUPOBATh HOBBIE 33/1a4M U3 JIAHHOM, B TOM YHUCJI€ OOpaTHBIE;
WHTEPIPETUPOBATh BBIUUCIUTENBHBIC PE3YNIBTATHl B 3ajade, MCCIEI0BATh
MOJTYYEHHOE PEIICHHE 3aa4H;

U3MEHSTh YCJIOBHE 3aJlay (KOJIMYECTBEHHbIE WJIM KauyeCTBEHHBIE JAHHBIE),
HCCIIEI0OBAaTh U3MEHEHHOE MPEe0OPa30BaAHHOE;

aHAJIM3UPOBATH BCEBO3MOXKHBIC CUTYaIlMM B3aUMHOTO PACITOJIOKEHUS JIBYX
O0OBEKTOB M W3MEHEHHE HMX XapaKTePUCTUK NPU COBMECTHOM JBUKEHUU
(CKOpOCTh, BpeMs, PACCTOSHHWE) TPH PEIICHUH 3a]a4 Ha JBUKEHUE JIBYX
O0OBEKTOB Kak B OJIHOM, TaKk M B IPOTHUBOIMOJIOKHBIX HAMPABICHUSIX,
KOHCTPYHPOBATh HOBBIC CUTYyallMM HAa OCHOBE M3MCHEHHS YCJIIOBHH 3aJauu
MIPY IBIDKEHUH 110 PEKE;

MCCJIEIOBAaTh BCEBO3MOKHBIE CUTYaIlMU MPHU PEIICHUU 3a7[a4 Ha JIBIXKCHHUE
0 peKe, pacCMaTPUBATh PA3HBIC CHCTEMBI OTCUCTA;

penaTh pa3sHOOOpa3HbIC 3a/1aUN «HA YaCTH»;

pemath ¥ 000CHOBBIBATH CBOE PEIICHHE 3a/1a4 (BBIJCISITH MATEMATUYECKYIO
OCHOBY) Ha HaxOXXJICHWE YaCTH YHWCJIa M YHUCJIa 10 €ro 4acTH Ha OCHOBE
KOHKPETHOTO CMBICIIA JPOOH;

OOBSICHATh MJIEHTUYHOCTh 3a7a4 Pa3HbIX THIIOB, CBS3BIBAIOIIUX TpU
BEIMYMHBI (Ha pabOTy, Ha TOKYNKH, HA JABWXKEHUE), BBIJCIATH ITH
BEJIMYMHBl W OTHOIICHUS MEXIYy HUMH, TIPUMEHSITh UX MPU PEUICHUU
3aJ1a4, KOHCTPYHUPOBATh COOCTBEHHBIC 3a1a4 YKa3aHHBIX THUIIOB;

BIIAJICTh OCHOBHBIMH METOJAMHU pEIICHHUS 3a7ad Ha CMECH, CIUIaBBI,
KOHIIEHTPAI[MHU, MCIOJIb30BaTh UX B HOBBIX CUTYallUSIX MO OTHOIICHHIO K
W3YYCHHBIM B MPOIECCE OOYyUCHHUS,

pemath 3a7add Ha TMPOIEHTHl, B TOM YHUCJE, CIIOKHBIC TPOICHTHI C
000CHOBaHMEM, UCTIOJNIB3YS Pa3HbIE CITOCOOHI;

pelIaTh JIOTHYECKHE 3aJa4l Pa3HBIMH CIIOCOOAMH, B TOM YHCJE, C JBYMS
0JIOKaMH U ¢ TpeMs 0JI0KaMHU JIAHHBIX C ITOMOIIBIO TaOJIHIT;

pemarh 3a7a4i M0 KOMOMHATOPUKE M TEOPUU BEPOSITHOCTEW Ha OCHOBE
WCIIOJIb30BaHUS N3YYECHHBIX METOJIOB U 0OOCHOBBIBAThH PEIICHUCE;

pelIaTh HECIOXKHBIC 33/1a4M TI0 MAaTEMAaTHYECKOW CTaTUCTHUKE;

OBJIaJIETh ~ OCHOBHBIMM  METOJAMHU  PEIIEHUS  CIOKETHBIX  3ajau:
apudmeTndeckui, anredpanyeckuii, nepedop BapuaHTOB, T€OMETPUUECKUH,
rpaduueckuii, TPUMEHSITh WX B HOBBIX 110 CPABHEHUIO C H3yYCHHBIMU
CUTYaIIUsX.
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B noBceqHeBHOM KM3HU U NIPU U3yYeHHUH JAPYTUX NPeIMeTOB:

KOHCTPYHMPOBATh HOBBIE I JAHHOM 3aJla4M 3aJaYHbI€ CUTYAllUU C YUYETOM
PEATBbHBIX XApPaKTEPUCTHUK, B YACTHOCTH, IIPU PEIICHUHM 3a1a4 Ha
KOHIICHTpALUH, YYUTHIBATh IUIOTHOCTh BEIIECTBA; pearh u
KOHCTPYUPOBATh 33J]a4d HA OCHOBE PACCMOTPEHHUS PEAbHBIX CUTyallWid, B
KOTOPBIX HE TPEOYeTCs TOUHBIM BBIYMCIUTEIBHBIN PE3YIbTaT;

peliaTh 3aJayyd Ha JBHXKCHHE IO PEKE, pacCMaTpuBas PA3HbIE CUCTEMBI
OTCUETA;

KOHCTPYUPOBAaTh 3aJlauHble CUTyallud, NPUOIMKEHHBIE K peallbHOMN
JICMCTBUTEIILHOCTH.

I'eomeTpuyeckue Gpurypsol

CB0OOAHO OnepUpOBaTh FE€OMETPUUECKUMHU MOHATHSIMH IPU PELICHUH 3a]a4
U IPOBEJICHUU MAaTEMaTUYECKUX PACCYXKACHUM;

CaMOCTOSITEIIbHO (POPMYJIMPOBATH ONPENETIECHUSI T'€OMETPUUYECKUX (UTYP,
BBIJIBUI'aTh T'MIIOTE3bl O HOBBIX CBOWMCTBaX W IPU3HAKAX I'€OMETPUUYECKHUX
buryp u 0OOCHOBBIBaTH WJIM OINpOBEprarh HUX, 0000ATh WIH
KOHKPETH3UPOBATh pE3yJbTaThl Ha HOBBIE KJacchl (QUIyp, MPOBOAUTH B
HECJIOKHBIX CIy4asx KiaccuUKaIuio GUryp rno pa3indyHbIM OCHOBAHUSIM;
UCCJIEOBAaTh YEPTeXH, BKJIOYas KoMOMHauuuM (Quryp, H3BIEKATh,
MHTEPIIPETUPOBATH U NPE0Opa30BbIBaTh HHPOPMAIIUIO, ITPEICTABICHHYIO HA
yeprexax;

pelaTh 3aJa4l T€OMETPUUECKOr0 COJIEPKAHUS, B TOM YHCIIE B CUTYyaILUsX,
KOI/la aJIrOpuTM pEUIEHUS HE CIEAYEeT SIBHO W3 YCJIOBMS, BBIIOIHATh
HEOOXOIUMbIEe JUIsl pEUIeHUs 3aJadd  JOINOJHUTENIbHbIE IOCTPOEHUS,
UCCIIEZIOBATh BO3MOKHOCTh MPUMEHEHHUSI TeopeM H (OopMys ISl pelieHHs
3ajay;

(bopMyIMpPOBaTh U JOKA3bIBATh T€OMETPUUYECKHUE YTBEPIKICHHUS.

B noBceHeBHOM KM3HU M NIPH U3YYE€HHHU APYTHUX NMPeIMETOB:

COCTaBIIAITh C  HKCIOJb30BAHMEM CBOMCTB T'€OMETPUYECKUX  (UTYP
MaTeMaTU4YECKUE MOJICNU JIJIsi PEUISHUs 3a]lau MPaKTUUYECKOro XapakTepa U
3a7la4 W3 CMEXKHBIX JUCHUIUIMH, HUCCJIEAOBaTh IOJYYEHHbIE MOJEIU U
WMHTEPIIPETUPOBATh PE3YJIbTAT.

OTHolIeHUSA

BJ'IaI[eTB IMOHATHUCM OTHOIICHHA KaK MCTAIIPCAMCTHBIM,

CBOOOJHO OMNEPHUPOBATH MOHATUSIMU: PABEHCTBO (UTYp, paBHbIE (PUTYDHI,
PaBEHCTBO TPEYTrOJILHUKOB, napauieIbHOCTh MPSIMBIX,
MEePIEHIUKYJIAPHOCTh MPAMBIX, YIJIBl MEXKIY MPSMBIMH, MEPHEHAUKYID,
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HAKJIOHHAs, TpOoeKuus, nopodue ¢Guryp, momodHsie (UTYphI, TOIO0O0HBIC
TPEYTrOJIbHUKHY;
® UCIOJIb30BaTh CBOMCTBA MOIOOMS M paBeHCTBA QUTYp MPH PEIICHUH 3a71a4.
B noBce1HeBHOM KM3HU U NIPH U3yYeHHUH APYTUX NMPeIMETOB:

® UCIOJb30BaTh  OTHONICHHWS  JUISI  TOCTPOCHUS W HMCCIICIOBaHUS

MaTeMaTUYECKUX MOJIeel 0ObEKTOB pealbHOM KU3HH.
N3mepenusi U BHIYUCIEHUS

e (CBOOOMHO OMEPHUPOBATH IMOHATHUSAMH JJIMHA, TUIOIIA]b, O0OHEM, BEITMYHMHA
yria KaK BEJTMYMHAMM, UCIIOJIb30BaTh PaBHOBEITUKOCTh u
pPaBHOCOCTABJIICHHOCTh, ~ TIPM  pEIICHWM  3a7a4y  Ha  BBIYHCIICHHE,
CaMOCTOSITETILHO TIOJIy4aTh W HMCIOJIB30BaTh (POPMYIIBI 71T BBIYMCICHUN
omaae 1 o0beMoB (Puryp, CBOOOTHO ONEPUPOBATH HMIUPOKUM HAOOpOM
dbopMysT Ha BBIUMCICHUE MPU PEIICHUU CIOXKHBIX 33/Jad, B TOM YHUCIIE U
3aJlay Ha BBIYHCICHHE B KOMOWHAIUSAX OKPY)XHOCTH W TPEYrOJbHUKA,
OKPYXKHOCTH M  YETBIPEXyroJbHUKA, a Takke C OpUMEHEHUEM
TPUTOHOMETPHH;

® CaMOCTOATENBHO  (popMynuMpoBaTh  TUIMOTE3BI W MPOBEPSITh  HX
JIOCTOBEPHOCT.

B noBceHeBHOM KM3HU M NIPH U3YYE€HHHU APYTHUX NMPeIMETOB:

e CcBOOOMHO omepupoBaTh (OpMyJaMd TMPU PEIICHUH 3a7a4 B APYTHX
y4eOHBIX TPEAMETaX W TPU TPOBEACHUM HEOOXOIUMBIX BHIYHCICHUNA B
peAIbHOM JKU3HHU.

I'eomeTprueckue MoCTpOEHUs
e OmepupoBathb MTOHATHEM Habopa  DJIEMEHTOB, OTPEIETSIOITNX
IrCOMETPHUECKYI0 (purypy, BiajeTb HAOOpPOM METOIOB ITOCTPOCHHI
LIUPKYJIEM U JTUHENKOW;
® TIPOBOJUTH AHAIHM3 U PEATM30BBIBATH 3TAIBI PEIICHUS 3a/1a4 Ha TIOCTPOCHHE.
B noBce1HeBHOM KM3HU U NIPH M3yYeHHUH APYTHX NMPeIMETOB:

® BBLINOJHATH MOCTPOCHHUS HA MECTHOCTH;

® OIICHWBAThH Pa3Mephl PEATbHBIX 00BEKTOB OKPYIKAOIIETO MHPA.
IIpeoOpa3zoBanus

e OrnepupoBaTh ABIKCHUSIMHU U MPEOoOpa30BaHUSIMH KaK MeETanpeIMETHbIMU
MOHATHSIMU;

® OmepupoBaTh TMOHSATHEM JBIKCHHS W MPeoOpa3oBaHUS MOAOOUS JUIs
0o0OCHOBaHMHM, CBOOOJHO BJIAJAETh MPUEMaMU MOCTpOeHUss Guryp c
MOMOIIBIO ABMKEHUM U MpeoOpa3oBaHus MO00us, a TakKe KOMOMHAIIUSIMU
JBIDKCHHH, IBMKEHUH U PEoOpPa30BaHM;
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® UCIOJIb30BaTh CBOWCTBA JBWKEHUW W TPEOOpa30OBaHUU I TPOBEICHUS
O00OCHOBaHMSI U JIOKA3aTEIbCTBA YTBEPXKIECHUW B TEOMETPUU M JPYTUX
y4eOHBIX MTPEAMETAX;
® TI0JIb30BAaThCSl CBOMCTBAMU JIBIDKCHUU M TPeoOpa3OBaHMU TP PEIICHUU
3a7a4.
B noBceHeBHOM KM3HU U NIPU U3YYEHUH APYIUX MPEAMETOB:
® IIPUMEHITh CBOWCTBA JABIMKCHHM M NMPUMEHATH MOJ00ME IS TTOCTPOCHUHN U
BBIYUCJICHUM.
BekTopbl 1 KOOPANHATHI HA MJIOCKOCTH
e (CBOOOIHO OIEpPUPOBATH MOHSATUAMH BEKTOpP, CyMMa, Pa3HOCTh BEKTOPOB,
MIPOU3BEJICHUE BEKTOpPA HA YHUCJIO, CKaIIPHOE NPOU3BEICHUE BEKTOPOB,
KOOPAMHATHI Ha IJIOCKOCTH, KOOPAUHATHI BEKTOPA;
® BIIAJICTh BEKTOPHBIM M KOOPAMHATHBIM METOJOM Ha IUIOCKOCTH s
pEelIeHUS 3a7]a4 Ha BBIYMCIIEHUE U I0KA3aTEIbCTBA;
® BBINOJHATH C IOMOIIBIO BEKTOPOB U KOOPAMHAT JOKA3aTEIbCTBO U3BECTHBIX
eMy reoMeTpuueckux (akToB (CBOHCTBA CpENHHX JIMHUH, TEOpEM O
3aMeyYaTeNbHBIX TOYKaX M T.M.) U MOJYy4aTb HOBBIE CBOWMCTBA W3BECTHBIX
uryp;
® CIOJB30BaTh ypaBHEHUS (PUTYp ISl pelieHus 3a7a4 U CaMOCTOSTEIbHO
COCTaBJISITh YPAaBHEHUS OT/ICJIbHBIX MJIOCKUX (DUTYD.
B noBceHeBHOI KM3HU U NPU U3YYEHUH APYTUX NMPeAMETOB:
® CIOJIb30BaTh IOHATHS BEKTOPOB M KOOPAMHAT ISl pEIICHUs 3adad 1o
busnke, reorpadun u IpyruM ydeOHBIM TPEIMETaM.
Hctopust MaTeMaTHKH
e JloHuMarp MaTeMaTUKy KaK CTPOrO OpPraHM30BAHHYIO CHCTEMY HAyUHBIX
3HaHWM, B YAaCTHOCTH BJAJETh NPEJCTABICHUSIMU 00 aKCHOMATHYECKOM
MIOCTPOCHUU TEOMETPHUH U NTEPBUYHBIMHU MPECTABIECHUSMH O HEEBKIINIOBBIX
reOMETPHUSX;
® paccMaTpuBaTh MAaTEMAaTUKy B KOHTEKCTE MCTOPUM Pa3BUTHUS LMBWIN3ALUU
U WCTOPUU DPa3BUTHsA HAyKW, MOHHMaTh POJIb MAaTEMAaTHKHA B pPa3BUTUU
Poccun.
MeTtoabl MaTeMaTHUKHU
e Bianers 3HaHUAMHU O Pa3IMYHBIX METO/JaX OOOCHOBAHUS M OMPOBEPIKECHUS
MAaTEMaTHYECKUX YTBEPKIACHUN U CAMOCTOSITEILHO MPUMEHSTH UX;
® BJIJICTh HABBIKAMU AHAJIN3a YCJOBHUS 33/1a4d M ONPENEIICHHS MOAXOIAIINX
JUISL pEIICHUS 3a/1a4 U3YUYCHHBIX METOJI0B WJIU UX KOMOWHAIIHIA;
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¢ XAapaKTCpU30BATL IIPOU3IBCACHHUA HCKYCCTBA C YYCTOM MATCMATHYCCKHX
SaKOHOMCpHOCTefI B Impupoxace, HCIIOJIB30BaTh MaTCMaTHYCCKUC
3aKOHOMCPHOCTHU B CaMOCTOATCIbHOM TBOPYCCTBC.
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Conep:xanue npeamera «MaTeMaTHKa»

Copnep:xanne Kypca MaTeMaTHKH B 5—6 kJ1accax

HartypajibHble 4YHUC/Ia U HYJIb

HaTtypajabHblil psiJ YHUCeJ U ero CBOMCTBA

HarypanbHoe 4mMCI0, MHOXECTBO HATypajbHBIX YHCEI U €ro CBOMCTBA,
n300pakeHUE  HATypalbHBIX  YHCEI TOYKAMU HAa  YHCJIOBOW  MPSIMOM.
Hcnonb3oBaHne CBOMCTB HATYPaJIbHBIX YHUCEN IPU PEIIEHUN 3a]1a4.

3anuch U YTeHHEe HATYPAJIbLHBIX YHCE

Paznuune mexay mudpoit u unciaom. [lo3unmonHas 3anuchk HaTypaabHOTO
4Kclia, MOMECTHOE 3HaueHue HU@phI, pa3psabl U KJIACChl, COOTHOIICHUE MEXIY
JIBYMSI COCEIHUMH Pa3psAHBIMUA €AWHULIAMH, YTE€HUE M 3aliCh HATYpPAIbHBIX
YUCEIL.

OxpyrJieHue HATYyPaJbHbIX YUCeJI

Heobxoaumocts okpyrienus. [IpaBuiio okpyriieHHs! HaTypadbHbIX YHCEN.

CpaBHeHMe HATYPAJIBLHBIX YKCeJ, CPaBHeHHE ¢ YucaoM ()

IToHsiTHE O CpaBHEHWUM YHCEN, CPABHEHHE HATYPAJbHBIX YHCEN APYr C
JIPYrOM U C HyJeM, MaTeMaTHU4ecKas 3alich CPaBHEHUMN, CIOCOOBI CpaBHEHUS
YHUCEIL.

JledicTBUS ¢ HATYPAJIbHBIMHU YUCJIAMHA

Cilo)keHMEe ¥ BBIUMTAHUE, KOMIIOHEHTHI CJIOKEHUSI UM BBIUUTAHUA, CBS3b
MEXK1y HHMH, HAXOXKJIECHUE CYMMbI M Pa3HOCTH, U3MEHEHUE CYMMBbI U Pa3HOCTHU
IIPU U3MEHEHUH KOMIIOHEHTOB CJI0KEHUS U BBIYUTAHUS.

YMHOXEHUE U JIeJIEHNE, KOMIIOHEHTBhl YMHOKEHHUS U JEICHUS], CBSA3b MEXKIY
HUMU, YMHOXXEHHE U CIOXEHHUE B CTOJIOWK, JEIeHHE YTroJKOM, IpOBepKa
pe3yibTara ¢ MOMOIIBIO MPUKUJIKU U 0OPATHOTO JICHCTBUSI.

IlepemecTUTENBHBIA U COYETATEIbHBIA 3aKOHBI CIOKEHUS W YMHOXCHHS,
pacnpeeuTeNIbHbIA 3aKOH YMHOKEHHUSI OTHOCHUTEIIBHO CIIOXEHUS, 000CHOB8aHUe
An20pUMMO8 8bINOIHEHUS APUPMEMUIecKUx Oeucmeull.

CreneHb ¢ HATYPAJbHBIM NOKa3aTeJeM

3anuch 4KcCiia B BUAE CYMMBI Pa3psiHbIX CIAraeMbIX, MOPSI0K BBIIIOJIHEHUS
JEUCTBAM B BBIPAXKECHUAX, COACPKAIIUX CTENEHb, BBIYMCICHHE 3HAYEHUU
BBIPA)KEHUH, COAEPIKALINX CTEIICHb.

YucaoBble BbIPpaKeHUs

YuciioBoe BhIPaKEHHUE U €r0 3HAUEHUE, TTOPAIOK BBITIOJIHEHUS AEHCTBHIA.

JlejieHHe ¢ 0CTATKOM

JleneHne € OCTaTKOM Ha MHOXECTBE HATYyPaJIbHBIX YHCEN, CBOUCMEA
oenenusi c ocmamxom. [IpakTuueckue 3aaun Ha JEJICHUE C OCTATKOM.
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CBoiicTBa ¥ IPU3HAKHU AeJIMMOCTH

CBOICTBO IETMMOCTH CyMMBI (pa3HOCTH) Ha uucio. [Ipu3Haku nenuMocTH
Ha 2, 3, 5, 9, 10. Ilpusnaxku oenumocmu wa 4, 6, 8, 11. [Joxazamenbcmeo
npushaxkog oOeaumocmu. PellieHue NpPakKTHUECKUX 3ajad € NPUMEHEHUEM
IPU3HAKOB JIETTUMOCTH.

Pa3o:keHue ynciIa HA POCTHIe MHOKUTE/IH

[IpocThie 1 cocTaBHBIE YKCIIA, peuiemo Ipamocgena.

Paznoxenune HaTypanbHOTO YKCIa HA MHOKHUTEIH, Pa3IOKEHHE Ha MPOCTHIC
MHOXUTENU. Konuuecmeo Oenumenei uucna, areopumm pa3noHCeHusi Yucia Ha
npocmvle MHONCUMENU, OCHOBHAS MeopeMa apuhmemuxu.

AsredpanvecKkue BbIPaKeHUs!

Ucnons3oBanue OYykB Jyisi OOO3HAUYECHHS] YMCEN, BBIYUCICHUE 3HAUYCHUS
anreOpanyecKkoro BBIPAKEHHUS, NMPUMEHEHUE alreOpandecKuX BBIPAKCHUH IS
3alucH CBOWMCTB apU(PMETUYECKHX ACHCTBUHM, MpeoOpa3oBaHUE anreOpanyecKux
BBIPAKCHUMU.

JleJuTe M U KPaTHbIE

Jlenutenbr W e€ro CBOWCTBA, OOWIMKA JAENHUTENb JBYX M Oojee 4Yuced,
HAauOONBIINI  OOIIMI  JeNnuTeNnb, B3aMMHO MPOCTHIE YHCIA, HAXOXKICHHE
HauOoapuIero ooduero nenutend. KparHoe u ero cBoiicTBa, o01iee KpaTHOE JBYX U
Oosee yKces, HAMMEHbLIEe 00IIee KpaTHOE, CIIOCOObI HaXO0XKACHHUS HaUMEHBLIETO
00111eT0 KPaTHOTO.

Jpodu

OO0bIKHOBEHHBIE 1PO0H

Hons, yacTh, ApoOHOE uucio, Ipodb. JpoOHOe 4YHMCIO Kak pe3ysbTar
nenenwus. [IpaBuibHBIE W HETPABWIbHBIE JIPOOU, CMEMIaHHAsI JPOOh (CMEIIaHHOE
YUCJIO0).

3anuch HATYpaJIbHOTO YHWCIa B BUJE JAPOOHM C 3aJaHHBIM 3HAMEHATeleM,
npeoOpa3oBaHre CMEIIAHHOW IpoOU B HEMIPABWIBHYIO APOOb U HA00OPOT.

[IpuBenenue apobeii k 001emMy 3HameHaTento. CpaBHEHHE OOBIKHOBEHHBIX
TPOOEH.

CnoxxeHue U BbIUUTAHHWE OOBIKHOBEHHBIX IpoOed. YMHOXKEHUE U JIeJIeHUE
OOBIKHOBEHHBIX JpOOCii.

Apudmernyeckue IEHCTBUS CO CMEIIaHHBIMU JIPOOSIMH.

Apupmernueckue 1eUCTBUS C IPOOHBIMU YHCIAMHU.

Cnocobvl payuonanuzayuu 8bl4UCIeHULl U UX NPUMEHEHUEe NPU GbINOJIHEHUU
oeticmeuil.

JecaTn4HbIE TPOOH
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[lenas u npoOHas yacT AecATUYHOM npodu. [IpeoOpasoBaHue 1eCATUUHBIX
npoOeii B OObIKHOBEHHBbIE. CpaBHEHHE JECATUYHBIX apoOei. CroxeHue u
BBIYUTAHUE JIECATUYHBIX IpoOei. OKpyriieHne NeCATUYHBIX Apo0ed. Y MHOXKEHHE
U JIeJICHHE JECITUYHBIX apoOei. [lpeobpaszosanue 00biKHOGEHHbIX Opodell 8
decamuunvle Opoou. Koneunvle u beckoneunvie oecsaimuunble Opoou.

OTHOIIEHHE IBYX YHCEJ

Macmtab Ha t1ane u  kapre. Ilpomopumu. CBoiCTBa MNPOMOPLMIA,
IIPUMEHEHHE IPONOPLMN U OTHOLICHUH ITPU PELICHUU 3a1a4.

Cpennee apupmeTnyeckoe quce

Cpennee apudmeruueckoe AByX uwucel. M3o0paxeHue cpeaHero
apu(pMETUYECKOT0 JIBYX YMCENl Ha YHCIOBON mpsMoil. PerieHue mpakTUYECKUX
3a/a4 ¢ NpUMEHEHHEM cpenHero apudmernueckoro. Cpeonee apugmemuueckoe
HEeCKONbKUX YUCell.

ITpoueHTHI

[lonsiTue mporeHTa. BbruucieHue NPOLIEHTOB OT YKCIA W YHCIA [0
U3BECTHOMY TMPOLEHTY, BBIPAXKCHHE OTHOILICHHWS B TMpoleHTax. PemieHue
HECJIOKHBIX MTPAKTUUECKUX 33J1a4 C MPOLICHTaMHU.

JAnarpamMmmsbl

Cronbuateie W KpyroBble jguarpammbl. W3Bieuenue wuHbopManuu u3
auarpamm. M3obpaosicenue ouazpamm no 4uUcio8biM OAHHLIM.

PauunonanbHble unciia

IHonoxuTEIbHBIE M OTPUIIATEIbHBIE YHCJIA

N300paxkeHne yucen Ha 4YUCIOBOM (KoopauHaTHOM) mpsiMoi. CpaBHEHHe
yucesn. Moaynp uncia, reoMmeTpudeckasl MHTepIipeTanus MoayJss yncia. JlelcTrus
C MOJIOKHUTEIbHBIMHA U OTPULIATEIbHBIMH YHACIaMHU. MHOKECTBO 1EJIbIX YUCEN.

IlonsiTie 0 panuoHaJabHOM umce. [lepsuunoe npedocmasnenue o
MHOJICeCmee payuoHAalbHbIX yucen. JIeNCTBUS ¢ pallOHAIbHBIMA YHACIAMH.

Pemienne TekcTOBBIX 32124

Enuaunsl u3MepeHMid: UIMHBI, IUIONIAAU, OO0BEMa, MacChl, BPEMEHHU,
CKOPOCTH. 3aBUCHMOCTH MEXIY €IUHUIIAMU HW3MEPEHUS KaKIO0H BEJIIMYUHBI.
3aBUCHUMOCTH  MEXIYy  BEJIWYMHAMH:  CKOPOCTb,  BpEMS,  PACCTOSHUE;
MPOU3BOJIUTEIBLHOCTD, BpeMsi, pab0Ta; 1IeHa, KOJIMYE€CTBO, CTOUMOCTb.

3agaum Ha Bce apupMeTHYCCKHE 1eHCTBUA

Pemenue TeKCTOBBIX 3a7au apupMeTHyeckuMm crocodom. Mcmnonb3oBaHue
Ta0JIMII, CXEM, YEPTEKEH, IPYrUX CPEACTB MPEACTABICHUS JaHHBIX MPHU PEIICHUH
3aa4H.

3ajaum HA ABMKeHHUE, PA00Ty U MOKYIKH
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PelleHne HECHOXHBIX 3a/lad Ha JBI)KEHUE B IPOTHUBOIMOJIOKHBIX
HAIpPaBJICHUSIX, B OJJHOM HAaIPaBJICHUH, JIBXKEHHE IO PEKE MO TEYEHHUIO U MPOTHB
TeyeHus. Pemienue 3amad Ha coBMecTHYIO pabory. [lpumenenue npobeit mpu
pElIeHUH 3aad.

3amaum Ha YaCTH, 101U, IPOLEHTHI

Pemrenrie 3a7ay Ha HAXOXKJIEHME YAaCTH YWCIA W YUCIA IO €ro 4YacTwu.
Pemenue 3amau Ha mpoueHTsl U aoau. lIpuMeHeHne Nponopuuil Npu penieHuu
3a/1ay.

Jloruueckue 3a1a4u

Pemenue HeCHOXHBIX JIOTMUECKUX 3ajad. Peuwenue nocuueckux 3aoad c
nomowwio epaghos, madbauy.

OcHoBHBIC MeTOAbI pelleHMs] TEeKCTOBbIX 3aJau: apu(PMETUUYECKH,
nepe0op BapuaHTOB.

HarnsagHasa reomeTpus

durypsl B okpyxatomeM mupe. Harnsgasie npeacrtaBieHus o purypax Ha
IUIOCKOCTHU: TIpsiMasi, OTPE30K, JIyd, YroJ, JOMaHas, MHOTOYyT OJIbHUK, OKPYXHOCTb,
Kpyr. UYeTblpexyrojbHUK, NPSIMOYTOJbHUK, KBaapaT. TpeyroibHHUK, 6uobl
mpeyzonvHukos. llpasunvruvlie  muozoyeonvruxku. HW300pakeHHe  OCHOBHBIX
reoMeTpuueckux Quryp. B3zaumHnoe pacnonodxcenue 08YX NpPAMbIX, O08YX
OKpYICHOCMEU, NpsAMOU U OKpyicHocmu. JlnvHaA OTpe3ka, jJoMaHoil. EnuHuibl
u3MepeHus JumHbl. [locTpoeHue otTpe3ka 3amaHHOM JUIMHBL. Bunasl yrios.
I'panycnas wmepa yrma. HM3MepeHue H IOCTPOCHUE YIJIOB C IMOMOIIBIO
TpaHCIIOPTHUpA.

[lepumerp MHoroyroisHuka. IloHsTue tuomaan QUrypbl; €AUHULBI
u3Mepenus Tuiomaau. llnomanas npsMoyronbHHKa, KBagpata. [IpubnmxenHoe
U3MepeHue iomaan Guryp Ha kieTdyatoil Oymare. Pasnogenukue gpueypol.

Harmsinaple mpeacTtaBieHWss O  MPOCTPAHCTBEHHBIX — (urypax: Kyo,
napajuieNienunen, OpusMa, nupamuaa, map, cdepa, KOHYC, IMJIMHJIP.
N300paxkenne mnpocTpaHCTBEHHBIX (Quryp. Illpumepst ceuenuii. Muoeoepannuxu.
lIpasunvuvle mrococpannuxuy. ITpuMepsl pa3BepTOK MHOTOIPAHHUKOB, [IWJIMHAPA U
KOHYyca.

[Tonstue  obbema; emuHHMIBI  oObeMa. (OO0BEM  MPSIMOYTOJIBHOTO
napajienenurnena, kyoa.

[lonsatue o pasenctBe ¢uryp. LlenTpanpHas, oceBasi WU 3epKalbHAsA
cummMmeTpuu. M300paxeHne CMMMETPUYHBIX QUTYD.

Pemrenne npakTHYecKMX 3amad C IPUMEHEHMEM MPOCTEUIINX CBOWCTB
buryp.

HcTopusi MaTeMaTUKH
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Tossnenue yughp, o6yke, uepoenugos 6 npoyecce cuema u pacnpeoeneHusi
npooykmoe na Jpesnem Bauoxcnem Bocmoxe. Ceazv ¢ Heonumuueckoii
pesonoyuell.

Poorcoenue  wecmudecamepuunoti  cucmemvl  cuucnenus. Ilossnenue
0ecsAmMUYHOU 3aNUCU YUCE]L.

Poowcoenue u pazeumue apugpmemuxu namypanvuoix uucen. HOK, HO/I,
npocmele yucia. Pewemo Spamocghena.

llosenenue nynsa u ompuyamenvHuix yucen ¢ mamemamuxe opegnocmu. Ponb
Huogpanma. Ilouemy (—1)(—1) =+1?

Jlpoou 6 Baeunone, FEeunme, Pume. Omkpvimue Oecimuunvlx Opoodeli.
Cmapunnvle cucmemvl mep. [ecamuunvie Opoou u mempuyeckas cucmema mep.
JI. Maenuykuii.

Copaep:xanne Kypca MaTeMaTHKHU B 7-9 KJiaccax

Aareopa

Yucaa

PaumnonanbHbIe ynciia

MHOXECTBO palMOHaNbHBIX uHuceld. CpaBHEHHE palMOHAJIBHBIX YHUCET.
JleficTBHS C palMOHAIBHBIMU 4YHCIaMU. [Ipedcmasnenue payuoHaibHO20 HUCIA
0ecsmuyHol OpoobH.

HppaunonanbHbie Yucaa

[lonsTue wuppanMoHaIBLHOTO 4YHCIa. Pacno3HaBaHue HppaMOHATBHBIX

gyucen. Ilpumepsl pgokazatenbcTB B anreOpe. MppauroHanbHOCTh 4MCIA \/E
[Ipumenenue B reomerpuun. Cpasnenue uppayuonanrvhwvlx yucein. Mmnoorecmeo
0elicmeumenbHblxX Yucel.

TosxkaecTBeHHBIE IPe00pa30BaHUA

YucioBbIe 1 OyKBEHHbIE BHIPAKEHUSA

Boipaxxenue ¢ nepemeHHOW. 3HaueHue BbIpaxkeHus. IloacTaHoBka
BBIPA)KEHUI BMECTO MIEPEMEHHBIX.

Ilesibie BbIpaKeHUs

CrerneHb ¢ HaTypaJbHBIM TOKa3areleM U ee cBoiictBa. [IpeoOpazoBanus
BBIPAXEHUH, COAEP/KAIINX CTEIIEHU C HATYPAJIBbHBIM II0KA3aTEIIEM.

OpHounen, MHorowieH. JleWcTBUS C OJHOWIEHAMH W MHOI'OYWIEHaAMHU
(cmo>keHue, BbIUMTAHUE, YMHOXeHHE). DopMmylibl COKpalIeHHOr0 YMHOXKEHUS:
Pa3HOCTh KBAaApPATOB, KBAJApaT CyMMBI M Pa3HOCTH. Pa3nokeHne MHOrodsaeHa Ha
MHOXXMTEJIM: BBIHECEHHE OOIIEero MHOXHUTENIS 3a CKOOKH, 2pynnuposka,
npumeHeHue @GOpMyn COKpaujeHHo2o YyMHodcenus. Keaopamuviii mpexunen,
pasnodicenue K8aopamuo2o mpexuieHa Ha MHOXCUMENU.
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JIpoOHO-panoHa/IbHbIE BHIPAKEHUSA

Crenenp ¢ 1menbiM mokaszareneMm. lIpeoOpa3oBaHue ApOOHO-TMHEHHBIX
BBIDOKCHUN:  CIIOKEHUE, yMHOXEHUE, JeleHHue. Aneebpauyeckas Opoob.
Jlonycmumvble 3naueHus nepemeHHvIX 6 OpPOOHO-PAYUOHANLHBLIX BbIPANCEHUSX.
Cokpawenue ancebpauueckux opobeil. Illpusedenue anceopauueckux Opooell K
oowemy 3uamenamenio. Jleticmeus ¢ aneeopaudeckumu OpooOsImMu. CLOMCEHUe,
gbluUmanue, YMHodCeHue, 0elleHue, 6036e0eHue 8 CmeneHtb.

IIpeobpazosanue gvipasiceHull, cOOepHcAUUX 3HAK MOOYIIAL.

KBaaparHbie KopHH

Apudmernueckuil KBaApaTHBIA KopeHb. [IpeoOpa3oBaHue BBIpaKEHUH,
coJlep KallluX KBaJpaTHble KOPHU: YMHOXKEHHUE, JIEJICHUE, BHIHECEHUE MHOXKHUTEIS
U3-T10/1 3HaKa KOPHS, 8HeCeHue MHOMCUMes noo 3HAK KOPHS.

YpaBHeHUs 1 HEPABEHCTBA

PaBencrBa

UucinoBoe paBeHCTBO. (CBOICTBA YHUCIOBBIX pPaBEHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.

YpaBHeHus

[lonsiTue ypaBHeHUSs W  KOpHsA  ypaBHeHUs. [lpedcmasnenue o
pasHocunvHocmu  ypaeuenuu. QOobaacmv onpeodeiieHus ypasHeHus (0daacme
00NYCMUMbIX 3HAYEeHUL NepeMeHHOU).

JIuHeiiHOe ypaBHEHUE U er0 KOPHHU

Pemienne nuHEWHBIX YypaBHEHWH. JluneuHnoe ypasHeHue ¢ napamempom.
Konuuecmeo kopmeti nuneunoco ypaemwenus. Pewenue numetinvix ypagnenuti c
napamempom.

KBanpaTrHoe ypaBHeHUe U ero0 KOPHU

KBaapaTtHble  ypaBHCHHSL. Hermonaple  KBaApaTHbIE  ypaBHCHHS.
JIMCKpUMUHAHT KBaApaTHOro ypasHeHusa. Popmysia KOpHEH KBaJIpaTHOTO
ypaBHeHus. Teopema Buema. Teopema, obpamnas meopeme Buema. Peiienue
KBaJIpATHBIX ypPAaBHEHHI: HCIIOIb30BaHUE (HOPMYJBI ISl HAXOXKICHUS KOpHEH,
epaguueckull Memoo peuileHus, pasiodceHue HaA MHOXCUmenu, noobop KopHel ¢
ucnonvzosanuem meopemuvl Buema. Konuuecmeo KopHeli K8aOpamHno20 ypagHeHUs.
8 3asucumocmu om e2o ouckpumunanma. bukeaopamnvie ypasnenus. Ypasnenus,
c800uUMble K TUHEUHbIM U KeaopamuviM. Keaopammuuvle ypasHeHusi ¢ napamempom.

JIpoOHo-panoHabHbIe YPABHEHUSA

Pemenre mpocredmux ApoOHO-TMHEHHBIX YpaBHeHUH. Peutenue OpobHO-
PAYUOHATILHBIX YPABHEHULI.
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Memoobl pewenusi ypasuenuil: mMemoovl PABHOCUILHBIX NPeodpaz0saHull,
Memoo 3amMenbl nepemMeHHou, epaguueckuti memoo. Hcnonv3osanue ceoticma
@dyHKYULl npu peueHuu ypasHeHuil.

IIpocmetiuue uppayuonansrsie ypasnenus éuoa (| (x) =a, \j f(x)= \/ g(x) .

Vpasnenus euda X" =a.Ypasnenus 6 yenvix qwuciax.

Cucrembl ypaBHEeHUH

YpaBHeHHE C JAByMs I€pEeMEHHBbIMU. JIMHENWHOE ypaBHEHHE C JBYMs
nepeMeHHbIMU. [Ipsamasn kak epaguueckas unmepnpemayusi TIUHEUHO20 YPAGHEHUs.
¢ 08YMs1 nepeMeHHbIMU.

ITonsaTue cucreMsl ypaBHEHUN. Penienne cuctembl ypaBHEHUN.

Metoabl peleHnsi CUCTEM JIMHEWHBIX YPABHEHUN C ABYMsI IIEPEMEHHBIMU:
epaguueckull Memoo, Memoo Cl0HCeHUsl, METOJI TTOICTaHOBKHU.

Cucmembl TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBencrBa

UucnoBbie HepaBeHcTBAa. (CBOMCTBAa YHUCIOBBIX HepaBeHCTB. IIpoBepka
CIIPaBEJIMBOCTH HEPABEHCTB MPH 3aJaHHBIX 3HAYCHUSX IIEPEMEHHBIX.

HepasenctBo ¢ nepemennoil. Ctporue u Hectporue HepaBeHcTBa. Obnacmo
onpeoenenusi HepaseHcmaea (001acms OONYCMUMBIX 3HAUEHUL NePEeMEHHOL).

Penienve nuHENHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u eco pewenus. Pewenue Keaopammbvix
HEepaseHCcme: UCNONIb308aAHUEe CBOUCME U 2padurka KeaopamuyHou @QYHKYUu,
Memoo UHmMepeanos. 3anucy peueHus KeaopamHo2o HepaseHCcmad.

Pewenue yenvix u  OpoOHO-pAYUOHANIBHLIX  HEPABEHCME  MemoOOM
UHMEPBAO8.

CucremMbl HEPABEHCTB

CucTtempl HEPABEHCTB C OHOW MEPEMEHHOM. Pelienne cucTeM HEPaBEHCTB C
OJTHOM TIEPEMEHHOM: JIMHEWHBIX, Kgadpamuuix. VI300pakeHune perieHns CUCTEMbl
HEPABEHCTB Ha YMCJIOBOM NPSIMOM. 3alUCh PEMIEHUSI CUCTEMbI HEPABEHCTB.

DOyHKUNHA

HHonsiTne pyHKIMU

JlekapTOBbI KOOPAWHATHI Ha MIOCKOCTH. DOPMUpPOBAHUE MPEACTABICHUN O
METaNpeJAMETHOM TOHATHH  «KOOpAMHATh». CrnocoObl 3anaHus  QYHKIMI:
aHANMTUYECKUM, rpaduyeckuil, Tabmuunbid. ['padux Pynkauu. IIpumepsr
(GYHKIMA, TMOJNydaeMbIX B TMPOILECCE HCCIEIOBAaHUS PA3JIMYHBIX pPeaTbHbBIX
NPOLIECCOB U pellleHus 3ajad. 3HaueHue QyHKiuuu B Touke. CBoiicTBa (DyHKIIMI:
o0JacTe  ONpeNeneHus,  MHOXECTBO  3HAYEHUH,  HYJIHU,  [POMEXYTKH
3HAKOIIOCTOSIHCTBA,  YeMHOCMb/HeuemHOCmy,  TPOMEXYTKA BO3pacTaHus U
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yOBIBaHUs, HAMOOJIbIIICe M HaMMEHbIIIee 3HaueHus. ccnenoBanne QyHKIIUU 110 €
rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3aoanuvie ghynxyuu.

JIuneHass QyHKUUA

CaoticTBa 1 rpaduk TuHEHHON GyHKIHUU. YTIOBOH KOAID(UIIMEHT MpPSIMOI.
Pacnonoxenue rpapuka JIMHEHMHOW (PYHKUMM B 3aBUCUMOCTH OT €€ YIJOBOTrO
ko3 dummenTa U cBoOOMHOTO uieHa. Haxoowcoenue ko3pduyuenmos nuHelHoU
@YHKYUYU no 3a0aHHBLIM YCIOBUAM. NPOXOHCOEHUe NPAMOU yepe3 08e MOUKU C
3A0aHHbIMU  KOOPOUHAMAMU, NPOXONHCOEHUe NPAMOU uepe3 OAHHYI0 MOYKY U
napanieibHou OAHHOU NPSIMOU.

KBagparnunasa gyHkuus

CpoiictBa ¥ TpaduKk KBaapatuyHOW QyHKIuu (mapadona). [locmpoenue
epaghuxa keaopamuynou hyukyuu no mouxam. Haxoxaenue Hynei KBaapaTUIHOM
GYHKUUM,  MHOJCecmea  3HAYEHUll,  NPOMENCYMKO8  3HAKONOCMOAHCMEA,
NPOMEHCYMKO8 MOHOMOHHOCHIU.

OOpaTHasi NPONOPIHOHAILHOCTH

. k
CaolicTBa PyHKIUY y = K y=_ ['unep6ona.
X

I'pagpuxu gynkuyuii. Ilpeobpaszosanue epagurxa Gynxyuu y= f(x) 011

NOCMpOeHUs. 2papuKos YyHKYutl 6U0d y = af (kx+b)+c -
v k
I'papuxu gynxyuii y=at—y =Xy =X, y=|x-

IHocsienoBaTEILHOCTH M MPOTPeECCUH

Yucnoas MOCJIEIOBATENbHOCTb. [Ipumepsnl YHCIIOBBIX
nocjenoBaTeNbHOCTEH. beckoHeuHble MOCIen0BaTEeNbHOCTH. ApupMeTHuecKas
nporpeccus 1 ee cBoicTBa. [ 'eomerpuueckas nporpeccus. opmyna obujeeo uniena
U cymmsl N Nepevix YjleHO8 apupmemuyeckol U 2eoMempuyeckou npocpeccul.
Cxoo0sawascs 2ceomempuieckas npocpeccus.

Pemenue TekcTOBBIX 32124

3agaum Ha Bce apupMeTHYECKHE TeHCTBUA

Pemenne TekcToBBIX 3amau apudmernueckuM crnocobom. Mcnonb3oBaHue
Ta0JIMILI, CXEM, YEPTEXKEU, IPYIrUX CPEACTB NPEACTABICHUS JAaHHBIX PHU PELICHUN
3a/1a4u.

3agaum Ha ABMIKeHMe, PA00TY U MOKYIKH

AHanu3 BO3MOXKHBIX CUTYallMi B3aUMHOI'O PaCIOIOKEHUsI 0ObEKTOB MPH UX
JBY)KEHUH, COOTHOUIEHHSI 00bEMOB BBIMOIHIEMBIX padOT IPU COBMECTHOM padoTe.

3agauM HA YacTH, 101U, IPOLEHTHI
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Pemenue 3amay Ha HaxOXJIEHHWE YAaCTH YHUCJIA U YHUCJIA IO €ro YacTu.
Pemenue 3amau Ha mporeHTH U JouH. [I[pUMEHEHHE TPONOPIHA MPHU pPEUICHUN
3ajay.

Jloruueckue 3a1a4u

Pemenne normdeckux 3amad. Peuwenue noeuueckux 3adau ¢ HOMOWBIO
epacghos, mabuy.

OcHOBHbIe MeETOABbI pelieHusi TEKCTOBbIX 3aaau: apupMeTHIECKHA,
anreOpanyeckuii, mepeOOp BapuaHTOB. [lepsuunvle npeocmasienusi o0 Opyeux
Memooax peuileHus 3a0ay (ceomempuieckue u epaguyeckue memoowl).

CTaTUCTUKA U TEOPHUS BEPOSTHOCTEM

Crarucruka

Tabnuynoe wu rpaduveckoe TNPENCTaBICHHWE JaHHBIX, CTOJOYATHIE U
KPYroBbl€ JuarpaMmbl, Tpaduku, MNPUMEHEHHE AuarpamMM U rpaduKoB IS
ONHMCAaHWs 3aBUCHUMOCTEH pEATbHBIX BEJIWYWH, W3BJICUCHUE WHGOPMAIMHN U3
Tabmuil, nauarpamMm U rpadukoB. OnucaTeNnbHbIE CTATUCTUYECKHE TOKA3aTeln
YHUCIIOBBIX HAOOpOB: cpeaHee apupMETUUYECKOe, MeouaHna, Haubonpliee U
HauMeEHbIIIee 3HaYeHUsI. Mephl pacCeuBaHUs: pa3Max, OUCHEPCUsl U CIAHOAPMHOe
OMKIIOHeHUe.

CiyyaiiHasi U3MEHUYMBOCTb. VM3MEHUMBOCTh NpPU U3MEpPEHUsIX. Pewarowue
npasuna. 3aKkOHOMepHOCMU 8 USMEHUYUBBIX eTUUUHAX.

Cuyuaiinbie cOObITHSA

CrnydaiiHbIe OTBITBHI (IKCIIEPUMEHTHI), JIEMEHTAPHBIE CIyJdailHbIe COOBITHS
(ucxompl). BeposTtHOCTH 3neMeHTapHBIX COOBITHH. COOBITHS B CIydaWHBIX
AKCIIEPUMEHTAX M OJarompHsITCTBYIONINE dJeMEHTapHbIe COOBITHSA. BeposTHOCTH
CIIy4aiiHbIX COOBITUNA. OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.
Kmaccnueckne BEpOSATHOCTHBIE ONBITHI C WCIOIB30BAHHEM MOHET, KYOHKOB.
lIpeocmasnenue cobvimuii ¢ nomowwpto ouazpamm Jinepa. Ilpomusononodichvie
coovimus, o00OveOuHeHue U nepeceyerue coovimuli. Ilpasuno croocenus
seposmuocmeti. Cnyuatinviii 6vl60p. I[Ipedcmasnenue 3kcnepumenma 6 8uoe
oepesa. Hezasucumvie coobimus. Ymmuooicenue eeposmuHocmell He3ABUCUMBIX
coovimuii. Ilocnedosamenvuvle Hesagucumvle ucnvimanus. llpencraBieHue o
HE3aBUCUMBIX COOBITUSX B )KH3HHU.

Dnemenmovt KOMOUHAMOPUKU

Ilpasuno ymmoowcenus, nepecmamnosku, axmopuan uucia. Couemanus u
yucno covemanuu. @opmyna yucna covemanui. Tpeyeonvnuk Ilackans. Onvimul ¢
OONLUWUM  YUCTIOM  DABHOBO3MONCHBIX INEMEHMApPHbIX cobvimutl. Beiuucienue
8eposmHOCmell 8 ONbLIMAX ¢ NPUMEHEHUeM KOMOUHamopHulx ghopmyn. Ucneimanus
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bepnynnu. Yenex u wneyoaua. Beposmnocmu cobvimuti 6 cepuu UCHbIMAHULL
bepnynnu.

Cnyuaiinvie geuuunbl

3Hakomcmeo co CAYYAUHBIMU  GEIUYUHAMU HA NPUMEpPAx KOHEeUHbIX
OUCKDEmHbIX CAYHUAUHBIX GENUUUH. Pacnpeodenenue 8eposAMHOCHEl.
Mamemamuueckoe  oocuoanue. (Ceolicmea MamemMamuyecko20  OHCUOAHUSL.
llousmue o 3axome bonvuiux uucen. Msmepenue eeposmuocmei. Illpumenenue
3aKOHa OONbWUX YUCel 8 COYUONO2UU, CMPAX08aHuu, 6 30pPABOOXPAHEHUMU,
obecneuenuu 6e30NACHOCMU HACENEeHUsL 8 YPE38bIUALIHbIX CUNY AYUSIX.

I'eomeTpus

I'eomerpuyeckue purypnl

DuUrypsl B reOMETPUHU H B OKPY KaloleM MUpe

I'eomerpurueckas durypa. dopmupoBaHue IIPEACTaBICHUN 0
METaNpeIMETHOM MOHSITHU «PUrypar.

Touka, JHMHUSA, OTPE30K, MpsAMas, Jyd, JIOMaHas, IUIOCKOCTb, YIOJI,
OuccekTpuca yria 1 ee CBONCTBA, BUbI YIJI0B, MHOTOYTOJILHUKH, KPYT.

OceBas cummerpus reomerpuueckux ¢uryp. LleHTpanbHas cumMmeTpus
reOMETpUYECKUx Quryp.

MHOroyrojibHMKHu

MHOroyrojipHuK, €ro 2JIEMEHTbl W €ro cBoucTBa. Pacno3znaBanue
HEKOTOPBIX MHOTOYTOJIBHUKOB. BblnyKkivle U HeGblnyKivle MHO20Y20bHUKU.
[IpaBunbHBIE MHOTOYT OJIbHUKHU.

TpeyronbHuku. Bwicora, Menuana, OwWCCeKkTpuca, CpeaHss JIUHUS
TpeyrojibHUKa. PaBHOOENpPEHHBI TPEYroJbHUK, €ro CBOWCTBAa M IPHU3HAKHU.
PaBHOCTOpOHHMI TPEYrOJIbHUK. [IpstMOyTOJIBHBIN, OCTPOYTOJIbHBIM,
TYIOYTOJIbHBIM TPEYroJbHUKU. BHemHue yribsl TpeyronbHuka. HepaBeHCTBO
TPEYTOJIbHUKA.

UYetbipexyronbHuku. [lapamienorpamm, poM0O, OpsIMOYTOJBHUK, KBajapar,
Tpanerus, papHoOeapeHHas Tpamenus. CBOWCTBA W MPU3HAKU MapajuiesiorpaMma,
pomOa, mpsIMOYTOJIbHUKA, KBaJIpaTa.

OKpy:KHOCTB, KPYI

OKpyX HOCTb, KPYI', UX 3JIEMEHTHI U CBOMCTBA; LIEHTPAJIbHbIE U BIHCAHHBIE
yribl. KacarenbHas u cekywas K OKPYKHOCTH, ux ceoticmeéa. BrucaHHble u
ONMCAHHBIE OKPYKHOCTH I TPEYIOJBHUKOB, Yemblpex)20JbHUKOG, NPAGUIbHBIX
MHO20Y20/IbHUKOS.

I'eomeTpuyeckue Gurypnl B NpocTpancTBe (00beMHbIE TeJIa)

Muocoepannuk u ez2o snemenmoul. Hazeanus MHO202paHHUKO8 C pPA3HBIM
noJodcenuem u Koaudecmeom cpawveti. llepBuuHbple penCTaBICHUS O NMUPaMU/IE,
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napajienenurnene, npusme, cdepe, mape, MUIMHIPE, KOHYCe, X JJIEMEHTaxX H
MPOCTEUIINX CBOWCTBAX.

OTHOLICHUA

PasencrBo ¢uryp

CBoiicTBa paBHBIX TPEYrOJbLHUKOB. [Ipu3HaKku paBeHCTBA TPEYr OJIbHUKOB.

MapaJjieJbHOCTH NPAMBIX

[Ipr3Haku M CBOMCTBA MapajuIENIbHBIX NPSMBIX. AKcuoma napaiienbHocmu
Eesxnuoa. Teopema @aneca.

IHepneHauKyJAsIpHBbIE IPSIMbIE

IIpsamon yron. Ilepnenmukynap K mnpsamo. HakionHas, mnpoekus.
CepenuHHblid  TEpHEHAUKYJISp K oTpe3ky. Ceoucmea u  NpusHaxu
NepneHOUKYIAPHOCTIU.

Ilooooue

IIponopyuonanvuwvie ompesku, nooodue gueyp. 1looobnvie mpeyeonbHUKuU.
lpusnaxu nooobus.

B3aumHoe pacnoJioskeHue IPSIMON U OKPYKHOCTH, 08YX OKPYICHOCHEL.

N3mepeHust U BbIYUCTICHUS

BeauunHbl

ITousatue Bemnuusbl. JlnuHa. M3mepenue nnuHbL. EXUHULBI U3MEpEHHs
JuMHbl. Bennuuna yrina. ['pagycHas mepa yria.

[lonsatue o MmIom@Au IUIOCKONM (urypel M ee cBoicTBax. M3mepenue
iomaaen. EnuHuIbI n3MepeHus Ionaau.

[IpencraBnenne 06 oObeMe U ero cBolicTBax. Mzmepenue oobema. Equnuribt
U3MepeHus 00bEMOB.

N3mepennst U BHIYMCJICHUSA

NHCTpyMEHTBI 11 U3MEPEHUN U NOCTPOCHUN; U3MEPEHUE U BBIYUCIICHHUE
yIJI0B, JUIMH (pacCcTOsHMIA), TUiomaaei. Tpuronomerpudeckue GyHKIIMA OCTPOTO
yria B MPSMOYTOJIBHOM TPEYroJIbHUKE Tpuconomempuueckue QyHKyuu mymnozco
vena.  BblUMCIEHHME ~ DIIEMEHTOB  TPEYrOJIBHUKOB € HMCIIOJIB30BAHUEM
TPUTOHOMETPUUECKUX  COOTHOWECHUM. @DopMmysibl  IUIOMAAM  TPEYTrOJbHUKA,
napajuieNiorpaMMa M €ro 4YacTHBIX BHJOB, (OPMYIIBI JJIMHBI OKPYXHOCTH U
wiomaan kpyra. CpaBHeHHWe W BbIYUCICHHE Muionaneid. Teopema Iludaropa.
Teopema cunycos. Teopema Kocunycos.

Paccrosinus

Paccrosnune wMexny Toukamu. PaccTtossHue OT TOYKHM A0 TPSMOM.
Paccmosinue mesncoy ueypamu.

I'eomeTpuYeckue nocTpoeHust
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['eomeTprueckre MOCTPOEHUS I WLIIOCTPALMU CBOWCTB T€OMETPUUECKHUX
duryp.

NHCTpyMEHTBI )il NOCTPOCHUM:  LUPKYJb, JIMHEHMKA,  YrOJIbHHUK.
lIpocmetiuue nocmpoenusi yupkyiem u JUHEUKOU: NocmpoeHue OUCCeKmpucsl
yena, nepneHoOuUKyIapa K npsamou, y2ud, pagHo20 OaHHOMY,

Ilocmpoenue mpeyeonbHuxoe no mpem CmMoOpOHAM, O8YM CMOPOHAM U Y2y
MeHCOy HUMU, CMOPOHE U 08YM NPUNEHCAWUM K Hell Y2IAM.

enenue ompesxka 6 0aHHOM OMHOUWEHUU.

I'eomeTpuyeckmne npeodpazoBaHus

IIpeoOpa3oBanus

[Tonsitue mpeobpazoBanusi. [IpencraBieHre o MeTanpeAMETHOM IMOHATUU
«tpeoOpazoBanue». [looobue.

JIBuKeHust

OceBasg W UEHTpaJIbHAsE CUMMETPUSI, NOBOPOM U HNAPATLIENbHbIU NEPEeHOC.
Kombunayuu osusicenuii na niockocmu u ux c8oUcCmad.

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

BekTopsl

[TonsiTue BekTOpa, NEWCTBUSL HAJ BEKTOPAMH, UCIIOJIb30BAHUE BEKTOPOB B
buzuKe, paznoxcenue eKkmopa Ha cocmasiaoujue, CKauapHoe npousseoeHue.

Koopannarsl

OCHOBHBIE MOHATHUSI, KOOPOUHAMbBI BEKIMOPA, PACCHOSAHUE MENHCOY MOYKAMU.
Koopounamur cepedunvr ompesxa. ¥Ypaenuenus gueyp.

Ilpumenenue 6exmopos u Koopounam Ol peueHUus NpPOCMetuux
2eomempuiecKux 3a0adu.

Hcropuss MmaTeMaTUKH

Bosnuxnosenue mamemamuku xax Hayku, smanwvl ee pazeumus. OcHoGHble
pasoenvl mamemamuxu. Bwioarowuecsi mamemamuxu u ux 6KIA0 6 pa3eumue
HAYKU.

beckoneunocms mnoscecmea npocmuix uucen. Hucna u Onumsl ompesKos.
Payuonanvuvie uucna. Ilompednocmv 6 uppayuonanvueix uucnax. Llkona
llugazopa

3apoocoenue anceopvr 6 neopax apugpmemuru. An-Xopesmu. Poowcoenue
oykeennot cumgonruxu. 1. @epma, d. Buem, P. [exapm. HUcmopus eonpoca o
HAaxoxcoeHuu ¢hopmyn KopHel aneedpaudeckux YpaeHeHuul cmenewnetl, OO0IbUUX
yemuwipex. H. Tapmanws, /. Kapoano, HX. Abens, 3. I'anya.

llosisnenue  memooa KOOpOouHam, NO380JI10Ue20 nepesooums
eeomempuieckue ob6vekxmol Ha A3bIK aneeopul. lloasnenue epaghurxos gynxkyui. P.
Jexapm, I1. @epma. Ilpumepvt pazniuunsvix cucmem KOOpOUHAM.
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3aoaua Jleonapoo Ilusanckoeo (@ubomayuu) o KpoIuKax, Hucia
Quobonauyuu. 3adaua o waxmamuou oocke. Cxo0UMOCMb 2eoMempuiecKoll
npozpeccuu.

Hcmoxu meopuu eeposmunocmeti. cmpaxogoe oejno, aszapmuvle uepwvl. 11
@epma, b.Ilackans, A. bepuynnu, A.H.Koamozopos.

Om 3emnedenusn k ceomempuu. Ilughacop u eco wkona. @anec, Apxumeo.
IInamon u Apucmomens. [locmpoenue npasuIbHbIX MHO20Y20IbHUKO08. Tpuccekyus
yena. Keaopamypa kpyea. Yoeoenue xyba. Hcmopus yucna m. 3onomoe ceuenue.
«Havuanay Eexnuoa. JI Dinep, H.U.Jlobauesckui. Mcmopus namozo nocmynama.

l'eomempuss  u  uckyccmeo.  ['eomempuyeckue  3aKOHOMEPHOCMU
OKpYIfcarowe2o Mupa.

Acmponomus u ceomempus. Ymo u kax y3uanru Anaxcazop, Spamocghen u
Apucmapx o pazmepax Jlynot, 3emau u Connya. Paccmosinus om 3emau 0o JIyHvt u
Connya. H3mepenue paccmosinusa om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu: JI. Oinep. H.U.
Jlobauesckuii, I1.J1. Yeoviues, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wikona mamemamuueckux u
Hasueaykux Hayk, pazeumue poccuiickoco ¢aoma, A.H. Kpwinos. Kocmuueckas
npoepamma u M.B. Kenoviu.
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MecTo yueOHBIX PeAMETOB B Y4eOHOM IJIaHE

Kinacc | KonuuectBo | KonuuectBo Y4eOHUK ¢ yKa3aHHEM HOMepa B MIEpeyHe
4acoB B I'oJl 4acoB B
HEJIEIIO
5 175 5 123131
Martematuka 6 kinacc. Bunenknn H. 4., XKoxos B.U.,
UecnoxoB A.C. u ap.
M3patenbcTBO «MHEMO3HHAY»
6 175 5 1.2.3.1.3.2
Martematuka 6 kimacc. Bunenknna H. 4., ZKoxos B.I.,
UecnokoB A.C. u ap.
N3parensctBO « MHEMO3HHA»
7 140 4 1.2.3.25.1
anreOpa Anrebpa 7. Makapsrues FO.H.,
Munarok H.I'., Hemkos K.W. u ap. /
ITon pexn. TensikoBckoro C.A.
MzpatensctBO «lIpocBemenune»
70 2 1.233.21
reoMeTpust I'eometpus. 7-9 knaccel. Atanacsia JI.C., byty3os B.@.,
Kanomuer C.b. u ap. UznarensctBo «lIpocBemenne»
8 140 4 1.2.3.25.2
anrebpa Anrebpa 8. MakaperueB FO.H.,
Munmrok H.I'., Hemxos K.W. u ap. /
[on pen. Tensaxosckoro C.A.
N3parensctBO «IIpocBemienune»
70 2 1.2.3.3.2.1
reoOMEeTpHs I'eomerpust. 7-9 xnaccsl. Aranacss JI.C., byty3zoB B.®.,
Kanomues C.b. u np. M3narensctBo «lIpocBemenne»
9 140 4 1.2.3.25.3
anrebpa Anrebpa 9. Maxkapsrues FO.H.,
Munatok H.I'., Hemkos K.U. u np. /
ITon pen. Tenskockoro C.A.
M3parensctBO «IIpocBemenune»
70 2 1.2.33.2.1
reoMeTpust I'eomerpus. 7-9 knaccel. Atanacsia JI.C., byty3os B.@.,
Kagomues C.b. u np. U3natensctBo «IIpocBemenue»
Yacte, Qopmupyemas ydaCTHHUKaMH OOpa3oBaTEIbHBIX OTHOIIEHHUH,

OTBOJAHUTCA HA CIACAYIOIMC BUABI JCATCIIBHOCTHU!
— HWHAWNBHUAYAJIbHBIC KOHCYJIbTAlIUH,

— TNPOEKTHYIO AEATEIbHOCTh YUaIIUXCS;
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— KOPPEKTUPOBKY MPOMEKYTOUHBIX PE3yJIbTATOB O0YUCHHUS,

— paboTy C 01apEHHBIMHU JETbMH,
U peaJIn3yeTcs yepes cieayromue (POpMbl YPOKOB:

— MUHHU-TIPOEKTHI;

— YPOKH-KOHCYJbTAIIUU;

— YPOKH-3KCKYpCHUHU;

— YPOKH-TIPAKTUKYMBbI;

— MpPaKTUKYMBbI JJI pElIeHUs 3a]1a4 MOBBIIIEHHBIA TpyAHOCTH (7-9 Kiacc),
a TaKKe Ha KOHCYJbTalMM IpPU IOBTOPEHHUU NPONHIAEHHOIO MaTepuana s
oOecrieyeHus: UHAMBH1yalIbHOIO MOJIX0/1a IPU 00YYEHUH MaTEMaTUKe, padoTy HaJl
omMOKaMu s KOPpPEKUMH  pPe3yibTaToB  OOy4eHHs, TpYNIOBbIE U
UHAUBUIYaJIbHbIE COpPEBHOBAHUS (MaTemMaTHYeCKUE  perarhl, abaku,
UCCJIEI0BAHNS ) JUIsl IOBBIIEHUSI MOTUBALMU K U3YYEHUIO MPEAMETA.
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Copep:xanne npeamera. MaremaTuka. S kjiacce

Tema pa3nena IIpeameTHOE YV
cojepiKaHue
Harypanbusle | O6o3HaueHue OnucelBaTh CBOMICTBA HaTypalbHOrO psAna. BepHo
yucia HaTypaJIbHbIX YUCET UCIIONIb30BAaTh B PEUM TEPMUHBL: IU(pa, YHUCIO,
20 Ha3plBaTh  KJACChl W pas3psAabl B 3aIlUCH

Otpesok. yimnaa
oTpe3Ka.

TpeyronpHuk

IInockocts. IIpsamas.
Ty

[Ixaner u
KOOPIMHATHI

Mesnble uiy 00JbIIe

HATYpaJbHOTO 4YHWcla. YWTaTh ©  3aIUCHIBATH
HaTypaJbHbIE YUCIA, ONPEAEISATh 3HAYHOCTh YHCIIA,
CPaBHUBATh U YNOPSAOYMBATH HUX, I'PAaMMAaTHYECKH
MIPABUIIBHO YUTaTh BCTpEUAIOIINECs
MaTeMaTHYeCKUe BBIpaXECHHs. Pacro3HaBaTth Ha
yepTekax, pUCYHKAaX, B OKpPYKAaIOIIEeM MHUDE
reoMeTpuIecKre (PUryphl: TOUKY, OTPE30K, MPSAMYIO,
ayd, JIOTIOJTHUTENbHbIE Ty4H, IUIOCKOCTB,
MHOTOYTOJbHUK. [IpUBOAWTHL MpHUMeEpHl AaHAJIOrOB
reoOMeTpUUeCKUX (Uryp B OKpYXKalOLEM MHpeE.
N3o0paxkaTh reoMeTpudyeckne (GUTYpel H  UX
KOHQHUrypalMid OT PYKH U C HCIOJb30BaHUEM
YepPTEKHBIX UHCTPYMEHTOB. N306paxath
reoMerpuueckue (Gurypel Ha KieT4aTol Oymare.
H3MepsTh ¢ OMOIIBI0 HHCTPYMEHTOB U CPAaBHUBATH
JIIUHBL  OTpe3koB. CTpPOUTH OTPE3KH 3aJaHHOMN
JUIMHBI C TIOMOILBIO JINHEHKHN U LUPKYNsS. BeipakaTsh
OJIHA €IMHHUIIBI W3MEpPEeHHs UIMHBI 4epe3 ApyTrue.
[Tonp30BaThCcsl pa3nUuHBIMU HIKanamu. OnpenensTh
KOOpJAWHATY TOYKH Ha JIyde U OTMEYATh TOUKY 1O e&
KoOp/AWHaTe. BeIpakaTb OJHH €IMHUIBI U3MEPEHHUS
Macchl 4yepe3 JApyrue. BrImonHATE mepebop Bcex
BO3MOXXHBIX BapHaHTOB JUIsl mepecyéTa OOBEKTOB
1507051 KOMOMHAIIHH, BBLIEIATD KOMOWHAIIHH,
OTBEYAIOIIME  3aJaHHBIM  YCIOBHsAM.  PemaTth
TEKCTOBbIE 33Ja4ll apu(PMETHYECKHUMU CIOCOOaMHU.
AHanmu3upoBaTh W OCMBICIMBATH TEKCT 3ajay,
nepehopMyIMpoBaTh yCIIOBHE, U3BJICKaTh
HEOOXOUMYIO nHpopmaruto, MOJICTUPOBATH
YCIIOBHE C TIOMOIIBIO CXEM, PHCYHKOB, peallbHBIX
OPEIMETOB;  CTPOUTHb  JIOTHYECKYIO0  LEMOYKY
paccyXaAeHU; KPUTUYECKHU OLIEHUBATh MOJIyYEHHBIH
OTBET, OCYIIECTBISATh CAMOKOHTPOJb, MPOBEPss
OTBET Ha COOTBETCTBUE YCIIOBHIO. 3aMMCHIBAThH YNCIIA
¢ momomplo pumckux uudp. Hccnemosats
npocTenIme YHCIIOBbIC 3aKOHOMEPHOCTH,
MIPOBONUTDH YHCIIOBBIE SKCIIEPUMEHTHI
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Tema pa3nena IIpeameTHOE YVA
cofepKaHue
Cnoxenne nu | Cnoxxenue BhINONHATE CIIOKEHHE W BBIUMTAHUE HATypaJbHBIX

BBIYUTAHUE
HaTypaJbHbIX
qucel

21

HaTypaJbHBIX YUCET U
€r0 CBOICTBa

Briuuranue
YuciaoBbele U
OyKBEHHBIC
BBIPKECHHUS
bykBeHnHas 3anuch
CBOICTB CJIOXXECHHUA U

BbIYUTaHUA

YpaBHeHue

yucesl. BepHO wHcnonb3oBaTh B PEYM TEPMHUHBIL:
CyMMa, CJIaraéMoe€, pa3HOCTb, YMEHbBILIAEMOE,
BBIUNTAEMOE, YHCJIOBOE BBIPAKEHUE, 3HAUCHUE
YKUCJIOBOTO  BBIPAXEHHS,  YpaBHEHUE, KOpEHb
YPaBHEHUH, HEPUMETP MHOT'OYTOJIbHHKA.
YcTaHaBIMBaTh B3aUMOCBSI3U MEXy KOMIIOHEHTaMHU
U pe3ylbTaTOM TMpU CIOXKEHUH U BbIUUTAHUH,
UCIIOJIb30BaTh MX JUISI HAXOXACHHS HEM3BECTHBIX
KOMIIOHEHTOB ~ ACMCTBUM €  YUCIOBBIMM WU
OYKBEHHBIMM  BbIpaKeHHSIMH.  DPOpPMYIHPOBAThH
IIEPEMECTUTEIBHOE M COYETaTelbHOE CBOMCTBA
CJIOXEHHSI HATYPaJIbHBIX YMCEJI, CBOWCTBA HYJS MPU
cinoxxeHnd. PopMynupoBaTh CBOMCTBA BBIYUTAHUS
HaTypaJIbHbIX  4YMCel.  3amuchlBaTh  CBOMCTBA
CIOXKECHMSI W BBIYMTAHUSA HATYPAIBHBIX YHUCEN C
MOMOIIbI0 OYKB, MPeoOpa3oBbIBATh HAa HMX OCHOBE
YKCJIOBBIE BBIPAKEHHUS UM MCIONb30BaTh HX JUIS
paloHaIu3aun IUCbMEHHBIX U YCTHBIX
BbIUNCICHUN. ['paMMaThyecku BEpHO  UYUTaTh
YUCIOBbIe M OYKBEHHbBIC BBIPA)KEHUS, COJEpIXKallue
JENUCTBUSL CIIO)KEHHUS U BBIYUTAHMS. 3alKCHIBATh
OYKBEHHBIC BBIPDAKEHHUS, COCTaBISATh OyKBCHHBIC
BBIPQXEHUS 110 YCIOBUSAM 3ajad. Beraucisats
YHUCIOBOE 3HAYEHHE OYKBEHHOI'O BBIPAKEHHS IPH
3aJJaHHBIX 3HAYEHUSAX OYKB. BbIUMCIATH EpUMETpHI
MHOTOYT'OJIbHUKOB. CocTaBndaTth npocTeiime
ypaBHEHHsS 1O  YCJIOBUAM  3ajgady.  Pemath
IIPOCTEHIINE YpAaBHEHUS HAa OCHOBE 3aBHCHUMOCTEM
MEXJy KOMIOHEHTAMU apu(PMETUYECKUX AECHCTBUIL.
AHanu3upoBaTh TEKCT 3a4auyd nepedopMyIupoBaTh
yCIIOBUE, H3BJIEKaThb WH(OPMAINIO, MOJEIUPOBATH
YCIIOBUE C TIOMOILIBIO CXEM, PUCYHKOB, pPEaJbHBIX
IIPEIMETOB;  CTPOMUTH  JIOTMUECKYK  ILIETIOYKY
pacCyXIeHUI; KPUTHUECKHU OLICHUBATh IOTYyYCHHBIN
OTBET, OCYHIECTBIIATb CaMOKOHTPOJIb, IIPOBEPSA
OTBET HA COOTBETCTBHE YCIIOBUIO. BBINOIHATH
nepebop  BCeX  BO3MOXKHBIX ~ BApUAHTOB  JUIA
nepecyéra OOBEKTOB WM KOMOWHAIMH, BBIIEIATH
KOMOMHAIMM, OTBEYAIOIIUE 3aJaHHBIM YCIIOBHSIM.
Uccnenosath MPOCTEUIIINE YUCIIOBBIE
3aKOHOMEPHOCTH, MPOBOIUTH YHCIIOBbIE SKCIIEPUMEHTBI.
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Tema pa3nena IIpeameTHOE YVA
cofepKaHue
YMHOXKEHHE U | YMHOXKEHHE BhINONHATE YMHOXEHUE M JI€JIEHWE HaTypalbHBIX

JICJICHHE
HaTypaJbHbIX
yucen

21

HaTypaJbHBIX YUCET U
€r0 CBOICTBa

[enenue
JleneHnue ¢ ocTaTKOM

Ynpouienue
BBIPAKECHUIN

[Topsimok BBIMOTHEHMS
neicTBUI

Crene”p ynucia.
KBagpar u ky0 uncna

4uCeN, ACIEHUE C OCTATKOM, BBIYMCIATH 3HAYCHUS
cTereHed. BepHO MCHOaB30BaTh B peYd TEPMHHBI:
IIPOU3BEJICHUE, MHOXKUTEIb, YACTHOE, JEIUMOE,
JIeIIUTENb, CTENEHb, OCHOBAaHHE M IIOKa3aTellb
CTENeHHW, KBaapaT U KyO0 uucna. YcTaHaBIUBaTh
B3aMMOCBSA3U MEXAY KOMIIOHEHTAaMU U PE3yJbTaTOM
IIPU YMHOXCHUM W JEJIEHUM, MCIOJIb30BaTh UX IS
HaXOXJEHUS HEHW3BECTHBIX KOMIIOHEHTOB JICHMCTBHM
C UHCIOBBIMH U OYKBEHHBIMH BBIPQKCHUSIMHU.
@opMyIUpPOBATH MIEPEMECTUTENIBHOE, COUETATEIIBHOE
U paclpeleiuTesIbHOE  CBOMCTBA  YMHOXKEHUS
HATypaJbHBIX YHCEJ, CBOMCTBA HYJISI U €UHUIIBI IPU
YMHOXKEHUM U JenaeHuu. GopmyinnpoBaTbh CBONCTBA
JIeJICHUsI HATYPAJIbHBIX YKCell. 3alUChIBaTh CBOMCTBA
YMHOXXEHHUSI M JEJI€HUS HATypaJIbHBIX YHCENT C
MOMOIIbI0 OYKB, MPeoOpa3oBbIBATh HAa HMX OCHOBE
YUCJIOBbIE M OYKBEHHBbIE  BBIPOKEHUA U
UCIIOJIb30BaTh ux JUIS panroOHAIN3aLUN
MUCbMEHHBIX M YCTHBIX  BBIYUCJICHUH, JIA
YOPOLIEHUS OYKBEHHBIX BbIpaKEHUM.
['paMMaTHdecKkl BEpHO YUTaThb YHUCIOBBIE U
OyKBEHHBIC BBIPAKCHHS, COJEpXKAIIUE JECHCTBUA
YMHOXEHHS, JeJIeHHs U CcTeneHd. Yurate U
3aMuchiBaTh OYKBEHHBIE BBIPAKEHUS, COCTaBIATh
OYKBEHHbIE BBIp@OKEHUS IO YCIOBHSM  3ajad.
Bbruncnsate  4HMcioBOoe  3HAU€HHE ~ OYKBEHHOIO
BBIDOKEHHSI TPU  3aJlaHHBIX 3HAYCHHSIX OYKB.
CocTaBnsATh ypaBHEHHUS IO YCIOBUSM 3ajay. Pemats
MPOCTEHIINE YpPAaBHEHUS HAa OCHOBE 3aBUCHUMOCTEH
MEXIy KOMIIOHEHTaMHU apu(PMETHIECKUX JCHCTBUM.
AHanu3upoBaTh M OCMBICIMBaTh TEKCT 3aJayH,
nepehopMyIHpoBaTh yCIIOBHE, U3BJICKATh
HEO0OXOTUMYIO uH(pOpPMAIIHIO, MOJEIHPOBATH
YCJIOBHE C TOMOIIBIO CXEM, PUCYHKOB, PEaJIbHBIX
MPEAMETOB;  CTPOUTh  JIOTHUYECKYK)  LIETIOYKY
pacCy X IEHU; KPUTUUECKHA OLUECHHUBAThH MOJYYECHHBII
OTBET, OCYLIECTBIATH CaMOKOHTPOJIb, IIPOBEpPss
OTBET HAa COOTBETCTBUE YCIOBUIO. DBbINOIHATH
nepebop BceX BO3MOXHBIX  BApUAaHTOB IS
nepecyéTa OOBEKTOB WM KOMOWHAIIWN, BBIICTSATH
KOMOMHAIMM, OTBEYAIOlMe 3aJaHHBIM YCIOBHSIM.
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Tema pa3nena IIpeameTHOE YVA
cojiep:kaHue
HccnenoBath npocTeiime YHCIIOBBIC
3aKOHOMEPHOCTH, POBOJIUTH YHCIIOBBIC
DKCIEPUMEHTHL.

[Tnomanu u Dopmyibl PacrioznaBaTh Ha  yepTexkax, pHUCYHKaX, B
00BEMBI OKPY)KaIOIIEeM MHpPE TEeOMETPHUYECKHE (QUTYpHI,
13 [Tnomans. ®opmyna UMEIOIIIHE bopmy MIPSIMOYTOJIBHOTO

nomraaun
MpAMOYTOJIbHUKA

Ennannel uamepenus
Iomaaei

IIpsiMOyTroNIBbHBIN
napauiesIenune

O0BéMbI. O0BEM
PSIMOYTOJTBHOTO
napasienenumneaa

napasenenunena. [IpuBoauTs MpUMeEpsl aHAJIOTOB
KyOa, MOpsSMOYrojbHOTO  MapajieNienunena B
okpyxatoieM mupe. M3o0pakaTb NpsSMOYTOJIbHBINA
napajuiesienunes; OT PyKM M C HCIOJIb30BaHUEM
4epTEKHBIX HMHCTPYMEHTOB. M300paxkath ero Ha
KIeTdaroii Oymare. BepHO wHconb30BaTh B peuyn
TEpMUHBL: (QopMyna, IUIomanb, 00bEM, paBHbIE
Gurypsl, NpsSMOYroJbHBIA Mapajuienenunen, Kyo,
rpaHd, pebpa M BEpIIMHBI MPSMOYTOJBHOI'O
napamnenenunena.  MoaenupoBaTb — HECIIOXKHBIE
3aBUCUMOCTH C TIOMOIIbIO (DOPMYI; BBIIOIHSATH
BbIUUCIIEHU 10 GopmynaM. ['pammaTruyecku BEpHO
yuTaTh  HUCHosb3yeMmble  (GopMyinbl.  BeramcnsaTs
IUIOIAAN  KBaJpaToB,  MNPSMOYTOJBHHKOB |
TPEYrOJAbHUKOB (B~ MpOCTEHIIMX  CIydasx),
UCToNb3ys  GopMyibl  IUIOMAAM  KBajpara H
OpSAMOYTOJbHUKA.  BbIpakaTb  OJHM  €JUHMIIBI
U3MEpEeHus IUIOIAaau 4Yepe3 Apyrue. Borumcnsars
00BEMBI Ky0a 1 MPSMOYTOJIBHOTO Mapajlieenuea,
UCIIOJIB3YS (hopmyIBI 00BEMa KyOa U
OpSAMOYTOJIBHOTO — Tapaijenenunena. Boipaxartb
OJIHU €JUHMIIBI M3MEpeHUs o0bEMa uepe3 JpyrHe.
MogenupoBatb n3ydaemble reOMeTpUUYECKUe
00BEKTHI, UCIIONB3Ys Oymary, IJIACTHIIMH,
NPOBOJIOKY M Jp. BeimonHsaTs mnepebop Bcex
BO3MOXKHBIX BAapHaHTOB i Iepecyéra OOBEKTOB

A KOMOMHAIIHH, BBIAEIIATD KOMOHWHAIINH,
OTBEYAIONIME 3aJaHHBIM YCJIOBHSM. BBIUHCIATH
(bakTopuabl. Hcnonn3oBaTh 3HAHUS 0

3aBUCUMOCTSIX ~ MEXAYy BEJIMYMHAMH  CKOPOCTb,
BpeMs, IIyTh IPU PEIICHUH TEKCTOBBIX 3ajad.
AHanu3upoBaTh M OCMBICIUBAaTh TEKCT 3aJayH,
nepe@opmMyiIpoBaTh yCIIOBHE, W3BJICKATh
HEOOXOUMYIO uHpopmaruto, MOJIETIUPOBATH
YCJIOBHE C TIOMOIIBIO CXEM, PUCYHKOB, pPEaJbHBIX
NpPEeIMETOB;  CTPOUTH  JIOTHUECKYID  IIETIOYKY
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Tema pa3nena IIpeameTHOE YVA
cojiep:kaHue

paccyXIeHUl; KPUTHUECKH OIICHUBATh MOTYYSHHBIN
OTBET, OCYIIECTBIISATh CAMOKOHTPOJb, IPOBEpPss
OTBET Ha COOTBETCTBHE YCIIOBUIO. BBIMOIHATH

MPHUKUIKY U OLIEHKY B XOJI€ BBIYMCIICHUH.
OObIkHOBEHHBIE | OKPYXHOCTh U KPYT Pacno3naBatb Ha  4UepTexax, pHUCYHKax, B
npoou OKpYXaloIleM MHpPE TI'eOMETPHUYCCKHE (QUTYPHI,
25 Homu. umeromue (GopMy OKpYKHOCTH, Kpyra. [IpuBoauThb
OOBIKHOBEHHBIC OpUMephl  AHAJIOTOB  OKPY)XHOCTH, Kpyra B
Ipobu OKpyxarorem Mupe. HM3o00paxarb OKPYXKHOCTh C
HCIIOJIb30BaHUEM ITUPKYIIS, mradJioHa.
CpaBuenue n1pooeit MopenupoBaTh H3yJaembie reOMETPUUYECKHUE
00BEKTHI, WCTOJB3ys OyMmary, MpPOBOJOKY H Jp.
[IpaBunbHbIC U BepHo ncmonb30BaTh B peun TEPMHUHBI: OKPY>KHOCTb,
HEMpPaBUIbHBIE IPOON | KPYT, UX paguyc U IUaMeTp, Ayra OKPYXKHOCTH.
MoaenupoBaTh B rpaduuecKoi, mpeaMeTHON Gopme
Crnoxenue u TIOHSITUSL ¥ CBOWCTBA, CBS3aHHBIC C MOHITHEM JOJIH,
BBIUMTAHUE Ipo0el ¢ | OOBIKHOBEHHOU npoOu. BepHO Mcnons30BaTh B pedn
OJIMHAKOBBIMU TEPMHHBI: 0751, OOBIKHOBEHHAsI APOOb, YUCIUTETH U
3HAMEHATEeISIMU 3HaMeHaTedb IpOoOM, MpaBWIbHAS U HENpaBUIIbHAS
JIpoOH, CMEIIaHHOE YHCI0. [ paMMaTHYecKd BEPHO
[enenue u npobu YUTATh 3alMCH OpOOEi U BBIPAKEHUH, COAEpKaIIUX
OOBIKHOBEHHBIE JPOOH. BBIMONHATE CHOXEHHE U
CMmemiaHHbIe yncna BbIUMTaHUE OOBIKHOBEHHBIX APOOEH C 0IMHAKOBBIMHU
3HaMEHATEeJSIMH, IMPEoOPa3OBbIBATh HEMPABUIHHYIO
Cnoxxenue u JIpoOb B CMEIIIAHHOE YHCJIO U CMEIIaHHOE YHUCJIO B
BBIUMTAHUE HENPAaBWILHYIO Jpo0b. Mcrmonp30BaTh CBOWCTBO
CMEIIaHHBIX YHCEell JENCHUST CYMMBI Ha YHCIIO Ui pallMOHaIU3alud
BBIUMCIICHUI. Pematp TEKCTOBBIE 3a1aun
apu(pMETHYECKUMH CIoco0aMu. AHaIM3UPOBaTh M
OCMBIC/TMBATh TEKCT 3aJa4d, nepedopMyInpoBaTh
yCIIOBHE, W3BIIEKaTh HEOOXOAMMYIO HH(OpPMAIHIO,
MOJIETUPOBATh  YCIOBHE C TIOMOIIBIO  CXEM,
PUCYHKOB,  pe€albHBIX  MPEAMETOB;  CTPOUTH
JIOTUYECKYIO LENOYKY PpaCCYKICHHM; KPUTUUECKU
OIICHUBATh TOJYYEHHBIM OTBET, OCYIICCTBISAThH
CaMOKOHTPOJIb, TPOBEPsIi OTBET HA COOTBETCTBHE
YCIIOBUIO. BBIMOTHATH MPUKHUIKY U OLIEHKY B XOJ€

BBIYMCIICHUM.

Hecatuunbie | JlecsaTuuHas 3amuch 3anuchiBaTh W YUTAaTh  JECSATUYHBIE  JIPOOH.
Ipoowu. JIPOOHBIX YUCENT [lpenctaBisiTh OOBIKHOBEHHBIE JpOOM B BHUJE

CnoxxeHue u
BBIYUTAHUC

JACCATHYHBIX U ACCATUYHBIC B BUJC OOBIKHOBEHHBIX.

HaXO,ZII/ITI) ACCATUYHBIC HpI/I6J'H/I)KeHH5[
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Tema pa3nena IIpeameTHOE YVA
cofepKaHue
necatuuHbix | CpaBHEHHe OOBIKHOBEHHBIX Ipobeii. CpaBHUBaTh u
npobeit JECATUYHBIX ApoOei | yrmopsaaounMBaTh JECATUYHbIE ApoOu. BbIMOMHATH
14 CIIOKCHUC, BBIYUTAHUC H OKPYIJICHUC OACCATUYHBIX

CroxeHue u
BBIYHUTAHUC
JICCATUYHBIX ApOOei

[TpubnuxeHHbIe
3HAYEHUS YHUCEIL.

OprTJ'IeHI/Ie YHCCJII

nIpoOeii. BBIMOMHATE NMPUKUAKY W OLEHKY B XOJI€

BBIUMCIICHUH. Hcnons3oBaTh HKBHUBAJICHTHBIC
NPECTAaBICHHS APOOHBIX YKMCEN MPH UX CPABHCHUH,
IpU BBIYUCIICHUSX. BEpHO HCIONB30BaTh B pevd
TEPMUHBL: ACCATHYHAS TPOOB, Pa3psabl JECATUIHON
IpoOu, pa3loKEeHHWE JECATHYHOW  JApoOu 1Mo
paspsaaMm, TpUOTMKEHHOE 3HAYCHHWE 4YHClIa C
HEJOCTAaTKOM (C HM30BITKOM), OKPYTJICHHE 4YHCTa JI0
3aJJaHHOTO pas3psna. [’ paMMaTHYecKH BEPHO YUTATh
3alMCH  BBIPAXKCHHM, COJCPXKAIIMX JECATUIHBIC

Ipoou. Pemats TEKCTOBBIC
apu(METHYECKUMH Crioco0aMu. AHAU3UPOBATh U

OCMBIC/IMBATh TCKCT 3aJaydi, nepe(bopMan/IpOBaTb

3aJa4du

yCIIOBUE, H3BJIEKaThb HEOOXOIMMYI0 HH(OpMAaIUIO,
MOJIEIUPOBATh
PHUCYHKOB,

JIOTHYECKYIO0 IIETIOYKY pacCyKICHHH; KPUTUYECKH
OLICHUBAaTh IIOJIYYEHHBIH OTBET, OCYLIECTBIAThH
CaMOKOHTpPOJIb, TPOBEPSISI OTBET HA COOTBETCTBHE

YCJI0BUEC C IIOMOIIBIO CXEM,

PCaJIbHBIX npeaAMETOB; CTPOUTH

YCIIOBUIO

VYMHOXEHHNE B
JIeJICHUE
IECITUIHBIX
npobeit
25

VYMHOKEHHE
JECATUYHBIX Tpo0ei
Ha HaTypaJbHBIC
Yypcia

Jlenenue gecATHIHBIX
npoOeii Ha
HaTypaHLHBIC yucia

VYMHOXKEHNE
JIECATUYHBIX po0ei

Jlenenue Ha
JECSTUYHYIO 1pO0b

Cpennee
apupMeTHIECKOe

BBINONHATE yMHOXXEHHE W JEJICHUE AECATHYHBIX
npoOeii. BBIMOTHATE MPUKUAKY W OLEHKY B XOJI€
BeruncieHnid. [lpeacTaBisaTe 0OOBIKHOBEHHBIE POOH
B BUJIC IECATUYHBIX C IIOMOLIBIO EJICHUS YUCIIUTEIIS

OOBIKHOBEHHOM  JpoOM Ha ee  3HaMeHaTelb.
Hcnonp30BaTh  DKBUBAJIEHTHBIE  IIPEICTABICHUS
IpOOHBIX 4YMCEeNl HOpU HUX CpPaBHEHMM, IIpU

BbIUMCIIeHUsIX. Pemate 3agaun Ha npoOu (B TOM
gypcine  3aJaud = U3 pealbHOM  MPaKTUKH),
MCIIOJIb30BATh TIOHATHUS CPETHEr0 apu(METHIECKOTO,
CpeaHeld CKOPOCTHM W Jp. IpU pElIeHUH 3aaad.
[TpuBoANTH TpUMEPHl KOHEYHBIX M OECKOHEUHBIX
MHOXECTB. AHAJIU3UPOBATh U OCMBICIUBATH TEKCT
3amaun, nepedopMyIupoBaTh YCJIOBHE, H3BJICKATh
HEO0OXOTUMYIO uH(pOpMaInIo, MOJEJINPOBATH
YCJIIOBHE C IIOMOIIBIO CXEM, PUCYHKOB, DPEAJIBHBIX
MPEAMETOB;  CTPOUTH
pacCy X IAEHUI; KPUTUUECKHA OLEHUBATDH IMOJYYEHHBIN

JIOTUYCCKYIO LCTIOYKY

OTBCT, OCYHICCTBIATH CAMOKOHTPOJIb, IIPOBEPSA
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Tema pa3nena IIpeameTHOE YVA
cofepKaHue

OTBET Ha COOTBETCTBHE YCJIOBUIO. BbINONHATH
MPUKUIKY U OLIEHKY B XOJI¢ BbIUMCICHHNA. YUTaTh U
3aIMCBIBATh YUCIIA B IBOMYHON CHCTEME CUUCIICHUS
HUuctpymeHTsl | MUKpPOKaJIbKYIATOP OObsicHATh, 4YTO Takoe TmpoueHT. I[IperncraBisaTh
IS MPOIEHTHl B Jpo0OsiX W JapoOM B MPOICHTaX.
BbIYMCICHUN U | [IponeHTsI OcymectBiate nouck wuHpopmauuu (B CMMN),

U3MEPEHUN

14

VYrou. lpamoii n
pa3BEpHYTHIN yroJ.

YepréxHblil
TPEYrOJIbHUK

Nsmepenue yrios.
Tpaucnoptup

Kpyrossie
JMarpaMMel

COZEpIKallel JaHHbIC, BBIPAXKECHHBIE B IIPOLICHTAX,
MHTEPIIPETHPOBATh UX. Pemnate 3a1auu Ha MPOIICHTHI
u Japobu (B TOM 4YHMCIC 3aJadd M3 pPealbHOMN
HEOOXOIUMOCTH

IMPAKTHUKH, HCIIOJIB3YA npu

KaJIbKYJIATOD). IIpoBoauth HECJIOKHBIE
HCCIICIOBAHMsI, CBS3aHHBIC CO CBOMCTBAMHU JPOOHBIX
qucell, ONUPasCh Ha YHCIOBBIE SKCIEPUMEHTHI (B
TOM 4YHCIE C HCIONb30BAHMEM KaJbKYJIATOpA,
KOMIIbIOTEPA). BBINONHATE NPUKUAKY U OLIEHKY B
X0le BblUMCICHUH. Pacno3HaBaTh Ha deprexax,
PUCYHKax, B OKPYXKAIOIIEM MHpE pa3HbIe BHJIbI
yrioB. IIpyBoauTs mIpUMEpPHl  AHAJIOIOB  JTUX
reOMETPUUECKUX (GUIyp B OKpYXKAlOIIEM MHMpeE.
N300paxath yribl OT pyKd U C HUCHOJIb30BAaHUEM
YepTEXHBIX HMHCTPYMEHTOB. M300pakaTh yriael Ha
KJeTyaToi Oymare. MojienupoBaTh pa3iuyHble BUJIbI
yriaoB. BepHO HCNonb30BaTh B p€Yd TEPMUHBL: YTroJl,
CTOPOHBI YIJla, BEpIIMHA yIya, OUCCEKTpHUCca YIJIa;
IIPSIMOM yroJI, OCTPBIM, TYNOW, Pa3BEPHYTHIM YIJIBI;
YEepTEKHBIN TPEYTOJIBHUK, TpaHCHOpTHp. M3mepsaTs
C IIOMOILBI0 HUHCTPYMEHTOB ¥ CPABHUBATH BEJIUYMHBI
yraoB. CTpouTh yIJibl 3aJaHHOM BEIUYMHBI C
MIOMOIIBIO0 TpaHcnopTupa. M3BinekaTs HHGpOpMAIHIO
13 TabJIUL U AMArpaMM, BBIIOJIHSTH BBIYUCICHUS T10
Ta0JIUIHBIM

HaxXoauThb HanOOJbIINEe U HAUMEHBIINE 3HAYCHUS U

JAHHBIM, CpPaBHHMBAaThb  BEJIMYUHBI,
np. BoimonusaTes cOop mHGOpMaUU B HECIOKHBIX
Cy4asiX, OpraHuM30BbIBaTb HHGOpPMALMIO B BUJE
Ta0MIl U JuarpaMM, B TOM YMCIE C HMOMOUIbIO
KOMITBIOTEPHBIX mporpamm. I[IpuBoguTh mnpuUMEpHI
HECIOXKHBIX  KIacCHUKAMA U3  Pa3IUYHBIX

o0Jacreil )XU3HU

IToBTOpeHne
16

Hrtorosoe noropeHue

Kypca

Pezeps
6
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Ilnanupyembie pe3yabTaThl 00y4eHHUs B S Kiacce

Y4yeHuK HAYy4YuTCH B S KJacce

(I[.]Iﬂ HCIIOJIB30BaHUA B HOBceIlHeBHOﬁ JKM3HM U o0ecneYeHusi BO3MOKHOCTH

YCHEIIHOTO MPOA0JIKeHHUsI 00pa30BaHMsi HA 02a30BOM YPOBHeE)

B nmoBcegHeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX NPEAMETOB:

OnepupoBath Ha 0a30BOM YpOBHE MOHSITHUSIMU: MHOXECTBO, 3JEMEHT
MHO€ECTBA, IOAMHOXECTBO, PUHAIIEKHOCTB;

3a/1aBaTh MHOYKECTBA IIEPEUUCIICHUEM UX DIIEMEHTOB;

HaXOJUTh TEepeceyeHue, OObEAMHEHHE, MOJAMHOXKECTBO B MPOCTEHIINX
CUTYyalusIX;

paciio3HaBaThb JOTHYCCKHU HCKOPPCKTHBIC BBICKA3bIBAHMA.

Yucia

OnepupoBaTh Ha 0a30BOM YypOBHE TMOHSTUSIMU: HATypajlbHOE YHUCIIO,
OOBIKHOBEHHAs P00k, CMEIIAaHHOE YHUCIIO;

MCIIOIb30BaTh CBOMCTBA 4YKCEN W MpaBWiIa JEHCTBUN € pallMOHAIBHBIMHU
YHMCJIAMH TIPY BHITIOJTHCHUY BHIYMCIICHHIA;

HCIIOJIb30BaTh MPHU3HAKU JAEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINIOJTHEHUH
BBIYMCJICHUH U PEIICHUN HECIIOXKHBIX 3a]1a4;

CpaBHUBATL PalMOHAJIBHBIC YHUCJIA.

B nmoBcegHEeBHOM KU3HU U NIPU M3YYEHHUHU APYTUX NPEAMETOB:

OLICHMUBATbH PE3YJIbTAThI BBIYMCICHUN MPU PELICHUH MPAKTUYECKUX 3a/]1a4;
BBITOJIHATH CPABHEHHUE YUCET B PEAIbHBIX CUTYalHSIX;

COCTaBJISITh YWCJIOBBIE BBIPAXKEHUSA INPHU PEIICHUU MPAKTUYECKUX 3a4a4 U
3a/1a4 U3 JIPYruX y4eOHBIX MPEAMETOB.

TekcToBbLIC 3a1a4UN

Pemiatb HECIOXKHBIE CIOKETHBIE 3aJlaud  pa3HbIX THUIIOB Ha BCE
apupMeTHYecKue AeCTBuUs;

CTPOUTHh MOJIENb YCJIOBHUS 3a1aud (B BHUJAE TaOJHUIbI, CXEMbI, PUCYHKA), B
KOTOpPOM J1aHbl 3HAYEHUS JIBYX M3 TPEX B3aUMOCBA3AHHBIX BEIHUYUH, C
LEJbI0 TOMCKA PEIlIeHUs 3a1a4u;

OCYLIECTBJISITh CIOCOO MOMCKA PEIICHUs 3a/layd, B KOTOPOM PACCYXIEHUE
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO WJIM OT TPEOOBAHUS K YCIOBHIO;
COCTaBIIATH IJIAH PEIICHUS 3a1a4H;

BBIJICJISTh ATaIlbl PEIICHUS 3a/1a4H;

HMHTEPIPETUPOBATh BBIUYUCIUTENbHBIC PE3YJbTAaThl B 3aJaye, HCCIIEA0BaTh
MOJIYYEHHOE PEIICHUE 3a/1a4H;
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® 3HATh PA3IUYUEC CKOPOCTEH O00BEKTa B CTOSYCH BOJIE, MPOTHUB TCUCHHUS H I10
TEUECHUIO PEKHU;

e pemarh 33/1a4¥ Ha HaXOXKICHUE YaCTH YMCIIa U YHUCIIA TI0 €r0 YacTH;

e pemaTh 3a7a4d Pa3HBIX TUIIOB (Ha paboOTy, HAa TOKYNKH, HAa JBI)KCHHE),
CBSI3BIBAIONIMX TPU BEJIMYMHBI, BBICIATh ATH BEIMYUMHBI U OTHOILICHUS
MEXIy HUMU;

® pelaTh HECJIOKHBIE JTJOTMYECKHE 3a7]a4d METOJIOM PaCCYKICHUIM.

B noBce1HeBHOI KM3HU U NIPHU U3YYEHUH APYTUX MPeAMETOB:

® BbIIBUraTh THUIOTE3bl O BO3MOXHBIX MPEACIbHBIX 3HAYEHUSIX HCKOMBIX

BEJIMYMH B 3aj71a4e (Je/1aTh MPUKUIIKY)
Harasinnas reomerpusi. I'eomerpuyeckue burypbl

e OmnepupoBaTh Ha 0a30BOM YpPOBHE MNOHATHSAMU: (DUTypa, TOUKA, OTPE3OK,
npsMasi, Jy4, JIOMaHas, yrojl, MHOTOYI'OJIbHUK, TpEYrOJIbHUK U
YETBIPEXYTOJbHUK, TPSAMOYTOJIBHUK U KBaApaT, OKPYKHOCTb M KpYT,
NpsIMOYTOJIBHBIN Tapayuienenunen, kyo, map. HM3o0paxkare w3ydaeMble
(GUrypsl OT pyKH U C TOMOIIBIO JIMHEUKHU U LIUPKYJISL.

B noBcegHeBHOM KU3HU M NP U3YYEHUM APYITUX NPEeAMETOB:

e pemarh MNPAKTHYECKUE 3aJa4d C TMPUMEHEHUEM MPOCTEUIINX CBOWCTB
duryp.

HN3MepeHus ¥ BLIYUCICHUS

® BBINOJHATh M3MEPEHUE JJIMH, PACCTOSHUM, BEJIWYMH YIJIOB, C MOMOIIBIO
WHCTPYMEHTOB JIJI1 U3MEPEHU IJIUH U YTJIOB;
® BBIUKCIIATH IUIOWAINA PSIMOYTOJIbHUKOB.
B noBce1HeBHOI KM3HU U NPU U3YYEHUH APYTUX MPeAMETOB:
® BBIUKCIIATH PACCTOSIHUS HA MECTHOCTH B CTAHAAPTHBIX CUTYALUSX, TJIOIIAIN
MPSIMOYTOJIbHUKOB;
® BBINOJHIATh NPOCTEHMININE TIOCTPOCHUS W M3MEPECHUS Ha MECTHOCTH,
HEO0OXOUMBbIE B pealbHON KU3HH.
HcTopusi MaTeMaTHKH

® OIIUCHIBATH OTAEJIBbHBIC BBIAAIOIIMECS PE3YJbTAThl, IOJIYYEHHBIE B XOJE
pa3BUTHUSI MATEMATUKU KaK HAYKU;

® 3HaThb NPUMEPBl MATEMATUYECKUX OTKPBITUA M WX aBTOPOB, B CBS3U C
OTE€YECTBEHHOW U BCEMUPHOW UCTOPUEN.

Y4yeHUK MOoJIyYuT BO3MOKHOCTh HAYYUTHCHA B S Kj1acce
(ns1s1 o0ecnevyeHNsi BO3MOKHOCTH YCIEIIHOTO MPOI0JIKEeHUs1 00pa3oBaHus HA
0a30BOM M yIJIy0JI¢HHOM YPOBHSIX)
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JIeMEeHTbI TEOPUH MHOKECTB U MATEeMATHYECKOM JIOTUKH

Onepuposams NOHAMUAMU. MHONCECNBO, XAPAKMEPUCTNUKU MHOI*CECMEA,
JNIeMEeHM MHONCeCmed, Nycmoe, KOHeUHoe U OecKOHeuHOe MHOMICecmso,
NOOMHOMNCECMBO, NPUHAONEHCHOCTID,

onpeoensims NPUHAONEHCHOCHb JIEMEHMAa MHONCeCmay, 00beOUHeHUI0 U
nepeceyeHur0  MHOMCeCme;,  3a0aeamb — MHONCECMBO  C  NOMOUWbIO
nepeuucienuss 21eMeHmos, CI08eCH020 ONUCAHUSL.

B nmoBcegHEeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPeIMETOB:

PAaACnosHasambs 10c2UYEeCKU HEKOPPEKMHblLE 6bICKA3bIBAHUA,
cmpounbsv  Yenodku yMOSClK/'l}O’-leHLHZ HA OCHOB€ UCNONb306AHUA nNpaeul
JIOCUKU.

Yucaa

Onepuposams ~ NOHAMUAMU.  HAMYPATIbHOE  YUCIO,  MHOMCECMBO
HamMypanbHulX — yucesl, OObIKHOBEHHAsI  OpOoOb,  CMEWAHHOoe  YUCIO,
2eomMempuiecKkas uHmepnpemayus HamypaibHbix,

NOHUMAMb U 0OBACHAMb CMBICI HOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCTA,
BbINOIHAMY  BLIYUCTIEHUS, 6 MOM YUCIe C UCHONb308AHUEM NPUEMOS
PAYUOHANbHBIX — 8bIYUCTIEHUL, O00OO0CHOBLIBAMb  ANCOPUMMbL  8bINOJIHEHUS
oelicmeuii;

UCnonv308ams npusHaxu deaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymms u
NpoU3BeOeHUsi yucel NpU GbINOJHEHUU BbIYUCIEHUL U peuleHuu 3aoad,
000CHOB8b18aMb NPUSHAKU 0EIUMOCTIU,

8bINOIHAMY OKPY2TleHUe HAMYPANTbHbIX YUCe C 3a0AHHOU MOYHOCMbIO;
VYIOPAOOUUBAMb YUCLA, 3ANUCAHHbBIE 8 8U0e 0ObIKHOBEHHBIX Opobell;
nHaxooumv HOJ/] u HOK uucen u ucnonv3osams ux npu peuienuu 3a0ay;
onepuposamv NOHAMUEM MOOYIb YUCLA, 2eOMEeMPUYeCcKds UHmepnpemayus
MOOYJISL HUCIA.

B HOBceHHeBHOﬁ JKU3HU M IIPH U3YYCHHUH IPYIrUX NpEeaIMeETOB:

NPUMEHAMb  NPAsUNa  NPUOTUICEHHBbIX — BbIYUCIEHUN  NpU  peuleHuu
NPAKMu4ecKux 3a0ay U peuteruu 3a0ay Opy2ux yueOHvlx npeomemos,
BLINONHAMb — CPABHEHUe  Pe3YIbmamos  6bIYUCIEHUL  NpU  peuleHuu
NPAKMU4ecKux 3a0ay, 8 Mmom Yucie NPUOIUNCEHHBIX BbIYUCTICHULL,
COCMasnsAmsb  4UCNOBble BbIPANCEHUA U OYEHUBAMb UX 3HAYEHUs npu
peleruu nPaKmu4ecKux 3a0a4 u 3a0ay u3z opy2ux y4eonsvix npeomenos.

YpaBHeHUS ¥ HEPABECHCTBA

Onepupoeamb NOHAMUAMU. PABEHCNIB0, YUCI0B0€ PABEHCME0, YPAGHEHUE,
KOpeHb ypaeHeHUs, peutenHue ypasHerHus, Yucjiloeoe HepaeerHcmaeo.
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TekcToBbLIC 3a1a4YN

Pewamv npocmwie u cnogichvie 3a0auu pasHvlX mMunos, a makaice 3a0adu
HOBLIUEHHOU MPYOHOCMU,

UCNONIBL3068AMb PA3HblE KPAMKUE 3aNUCU KAK MOOeiU MeKCMO8 CHONCHBIX
3a0ay 0151 NOCMPOEHUsI NOUCKOBOLL CXeMbl U PeueHUsl 3a0al,

3Hamov U NpUMeHAmsb 06a cnocoba Noucka peuteHus 3a0a4 (om mpebo8anus
K YCLOBUIO U OM YCILOBUSL K MPeDOBAHUIO);

MOOenUpPo8aAms pPACCy’COeHUss Npu NOUCKe peuleHUss 3a0a4 ¢ NOMOWbIO
epagh-cxemoi,

8bLOC/ISIMb IMANDL PEUeHUs 3a0AYU U COOEPAHCAHUE KANCO020 dIMANA,
UHMEPNPemuposams — GbIYUCIUMENbHbIE — pe3yibmamvl 8  3a0aue,
uccne0osams nOJyYeHHoe peuleHue 3a0ayu,

AHAUZUPOBANL BCEBO3MONCHBIE CUMYAYUU 83AUMHO20 PACNOTIONCEHUS 08YX
00beKmo8 U U3MeHeHUe UX XapaKxmepucmux npu COBMeCMHOM OBUNCEHUU
(ckopocmb, 8pems, paccmosiHue) npu peweHuu 3a0ai Ha O08udldceHue 08yx
00beKmMo8 Kak 8 00HOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABTEHUSIX,
UCCNe008aMb BCEBO3MONCHbIE CUMYAYUU NPU PeuleHUU 3a0ad Ha O8UdNCEHUE
no peke, paccmampuéams pazuvie CUCMeMbl OMcUema;

peulamsv pazsHooOpasHble 3a0ai «HA YaACuy,

pewamsb U 000CHOBbLIBAMb  CB0E  peuleHue  3a0ay  (8blOesimb
MamemMamuyecKyro OCHOBY) HA HAXOHCOeHUe Yacmu YUCIAd U YUCAA NO e20
Yacmu Ha OCHOBe KOHKPEMHO20 CMbLCILA OpOOU,

0CO3HABAMb U  OOBACHAMb UOEHMUYHOCHb  3A0ay  PA3HLIX  MUNOS,
CBA3BLIBAIOWUX MPU BeIUYUHbL (Ha pabomy, HA NOKYNKU, HA OBUICEHUE),
8bIO0ETISIMb IMU BETUYUHBL U OMHOWEHUSL MENCOY HUMU, NPUMEHAMb UX NPU
peutenuy 3a0ay, KOHCMpYuposams cOOCMeEeHHble 3a0aiu YKA3AHHbIX MUNO8.

B noBcenHeBHOM KM3HU M NIPH U3YYEHHHU APYTHUX NMPeIMETOB:

8bl0eAMb NpU peuleHuUu 3a0ay XapakmepucmuKy paccMampueaemou 8
3a0aue cumyayuu, OMIUYHbIE OM pealbHbIX (me, O0m KOmOopbixX
abcmpazuposanucy), KOHCmMpyuposams HOGvle CUMYAyUU ¢ Y4emom IMmux
Xapakmepucmux, 6 YACMHOCMU, NPU peuweHuu 3a0ay Ha KOHYeHmpayuu,
VUUmMuvl8amv NAOMHOCMb 8eUjeCmEd;

peulams U KOHCMPYUpPO8ams 3a0aiu HA OCHO8E PACCMOMPEHUS PEeabHbIX
cumyayuii, 6 KOMOpPbIX He mpeoyemcsi mMOUHbLUL BbIYUCTUMENbHbLU
pe3yromam,

® peuwamo 3a0ayu HA O0BUdICEHUEe NO peKe, paccmampueas pds3Hble cucniembsl

omcdema.

72



MyHununaipHOe OI0PKETHOE 001e00pa30BaTeIbHOE YUPEKICHUC —
cpeanss o0iieoopasoBarenbHas mkosia Ne 5 roponaa Mckuruma HoBocubupckoit obmactu

Harasinuasi reomerpus. I'eomerpunueckue (purypbl

Uszenexams, unmepnpemuposams u npeobpazosvleams UHGOPMayuio o
2eoMempuiecKux ueypax, npeocmasieHHyI0 Ha Yepmercax,

uzobpasxcams uzyuaemvle ueypbl om pyKu U ¢ NHOMOUWBIO KOMHLIOMEPHBIX
UHCMPYMEHMOB.

H3MepeHusi 1 BLIYUCIEHHUS

BbINOJHAMb UBMEPEHUe ONUH, PACCMOSAHUL, GeIUYUH Y2l08, C HOMOWbIO
UHCMPYMEHMO08 OJisl U3MePEeHULL OUH U Y2l08,

BLIYUCTAMb — NIOWAOU — NPAMOY20JbHUKOS, K6aopamos, 00BeMmbl
NPAMOY20JIbHBIX NAPALIENEeNUned0s, Kyoos.

B noBcegHeBHOM KU3HU U NIPU U3YYeHUHU IPYTUX NMPeAMETOB:

BLIYUCTAMb PACCMOSAHUA HA MECMHOCMU 6 CMAHOAPMHbLIX CUMYayusx,
RIOWA0U YYACMKO8 NPSAMOY20JIbHOU PopMbl, 00bEMbI KOMHAM,

BblNOJIHAMb npocmeiimue noCmpoerusl Ha MecCniHocmu, Heobxooumvle 8
pea]leOMV IHCU3HU,

OYEHUBAMb pA3IMEPLL PEATIbHbBIX 00vbeKmos OKpyarcarouieco mupa.

HcTopuss MaTeMaTuKH

Xapakmepu306amb 8K1A0 6’blaalOM/ﬂ/lXC}Z mamemanmuxkos 6 paszeumue
mamemamuKu U UHblX HAYUYHbIX obnacmeil.
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Copnep:xanne npeamera. MatemaTuka. 6 kiacc

Tema pa3nena IIpeameTHoe YV
coAepKaHue
Jenumocts Jenurenu u kpatHele | QOpMyJIHpOBaThE  ONPEACIICHUS — ACIUTENS U
qucel KpaTHOT 0, IPOCTOT0 U COCTaBHOI'O YMCJIa, CBOMCTBA
20 IIpu3Haky KeIUMOCTH | M HpU3HAKA  AeIUMOCTH.  Jlokas3wslBaTh U
Ha 10, Ha 5 v Ha 2 OIpOBEpPraTb C  TMOMOMIIBIO  KOHTPIPHUMEPOB
YTBEPXKICHUS 0 JNEIUMOCTH 4yucel.

[Ipu3Haku nenumoctu
Ha9 nHa3

[IpocTeie n
COCTaBHBIE YHCIIA

Paznoxenue Ha
MPOCTHIE MHOYKHUTEITH

HauOomnsmmii o0mmii
nenurens. Bzanmuo
IIPOCTBIC YKCIIA

Haumensiuee o01ree
KpaTHOE

KnaccudunupoBats HaTypanbHble yucia (4ETHBIC
1 HEYETHBIE, 110 OCTaTKaM OT JeiieHus Ha 3 u 1. I1.).
Uccnenosats

MPOCTEUIIINE YHCJIOBBIE

3aKOHOMepHOCTI/I, HpOBOI[I/ITB YHUCJIOBBIC
AKCTIIEPUMEHTHI (B TOM YHUCJIE C UCTIOJIb30BAHHEM

KaIIbKYJIATOpa, KOMIbIOTEpa). BepHo ncnonb3oBath
B PCYM TEPMHHBI: JICIUTEIb, KPATHOE, HAUOOIBIIHN
oOmuii AenuTenb, HauMEHbIIee oOIee KpaTHOE,
MPOCTOE YHUCJIO, COCTABHOE YHUCIIO, YETHOE YHCIIO,
HeqéTHoe YHCJIO, B3aUMHO HpOCTBIe qyucja, yuciaa-
ONMM3HEUbl, pa3lokKEeHHe 4YHclia Ha TMPOCTHIE

MHOXHUTCIIN. PemraTe TEKCTOBBIC 3aJa4u

apupMeTHIECKIUMHU CIOco0aMH. BoimonuaTs

nepebop BCEX BO3MOXHBIX BAapUAHTOB  JJIS
nepecyéra 0ObEKTOB MM KOMOWHAIMMA, BBIJIENATH
KOMOMHAIMK, OTBEYAIOLINE 3aJaHHbIM YCIIOBUSM.
Beruucnare ¢akropuansl. Haxonuts o0benHeHNE
" repeceyeHne KOHKPETHBIX MHOKECTB.
[IpuBOaUTH MPUMEPHI HECIOXKHBIX KJIacCU(UKALIUN

U3 Pa3NUYHBIX 00JacTel ku3Hu. MmocTpupoBaTh

CrnoxeHue u
BBIYUTAHHE
npo0eii ¢
pa3HBIMH
3HAMEHATCISIMH

22

OCHOBHOE CBOHUCTBO
npodu

Coxkpaiienue apooeit
[TpuBenenue npodeit k

obmemMy
3HaMEHAaTEI0

CpaBHenue,
CIIOKEHHE U

TEOPETUKO-MHOKECTBEHHBIE u JIOTUYECKUE
MOHATHS C TIOMOUIBIO Aarpamm Jitiepa — Benna

dopMyIUpoBaTh OCHOBHOE CBOICTBO
OOBIKHOBEHHOM  ApoOM, TpaBHia CpPaBHEHUS,

CJIOKEHHUSI W BBIYMTAHHUSA OOBIKHOBEHHBIX le06€I7I.

[TpeoOpazoBbIBaTH OOBIKHOBEHHBIE Ipoou,
CpaBHHUBATL MW YHOPAAOYUBATH UX. BrimmonusaTs
CJIO)KCHHE U BBIUUTAHUE OOBIKHOBEHHBIX APoOei u
CMEIIaHHBIX Yncen. ['paMMaTHUecKu BEPHO YUTATh
3alMCHU HEPaBEHCTB, COJEPIKAIIUX OOBIKHOBEHHbBIC
npobu,

IpoOeii.

apu(pMeTHYECKUMH crioco0amMu. AHaJIM3UpPOBATH U

CYMMBI OOBIKHOBEHHBIX

Pematns

U pa3HOCTH
TEKCTOBBIE 3a/1auun
OCMBICJIUBATh TEKCT 3ajiaud, nepe@opMyIupoBaTh
yCIIOBUE, U3BJIEKaTh HEOOXOAUMYI0 HMH(OPMALHIO,
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Tema pa3nena

IIpeameTHoe
cojiep:KaHue

BbIUKTAHUE IpoOel ¢
pa3HbIMU
3HaMEHATEISIMU

Cnoxenue u
BBIYUTAHUE
CMEILIAHHBIX YUCEN

YV
MOZACINPOBATH yCIOBHE C IIOMOIIIBIO CXEM,
PUCYHKOB, PCaJIbHBIX IpeaAMETOB; CTPOUTH

JIOTUYECKYIO LIETIOYKY PACCYKICHHI; KPUTUUECKHU
OLICHUBAThH HOqueHHBIﬁ OTBCT, OCYIICCTBIIATH
CaMOKOHTPOJIb, TIPOBEPSISi OTBET HA COOTBETCTBHUE
YCIIOBHIO. BBIMOJHATE MPUKUAKY M OIICHKY B XOJI€
niepedop

BO3MOXXHBIX BapHaHTOB JJis IepecuéTa OOBEKTOB

BBEIYHMCIICHUH. BrimmonsaTe BCEX

WIM  KOMOWHAIUM, BBIOENATH  KOMOMHAIIUH,

OTBEUAIOLINE 33JaHHBIM YCIOBUSAM. BBMHUCIATH
(dhakTOpHaIbI.

YMHOXKEHNE U
JIeIICHHE
OOBIKHOBEHHBIX
npo0eit
32

YMHOKEHHuE Ipodeit

Haxoxnenue npobu
OT YHCIa

[Ipumenenue
pacIpeneuTeIbHOIO

CBOMCTBa YMHOXCHUA

B3aumno oOpaTHbIe
qucia

Henenue

Haxoxnenue uncia
0 €ro Jpoou

JpoOHBIC BBIpaXEHUS

dopMynHpOBaTh TPaBUIIA YMHOXCHHS U JCICHUS
OOBIKHOBEHHBIX Ipo0eii. BBIMONHATE YMHOKEHUE U
JIeJIeHHe OOBIKHOBCHHBIX JpoOeld M CMEIIaHHBIX
grces. Haxoaute ApoOb OT YHCIa M YUCIIO 10 €ro
apobu. I['paMMaTHdecKku BEpPHO YHTATh 3aMUCH
MPOU3BEICHUN M YaCTHBIX OOBIKHOBEHHBIX JIPOOCI.
Pematp TekcTOBBIE 3amauM  ApUPMETHUUYECKUMU

croco0amu. HpOBOI[I/ITB HCCJIOKHBIC
HUCCIICOJOBaHUI, CBs3aHHBIC CO CBOMCTBaMH
[[pO6HI>IX YHUCECII, OornupasicCb Ha YHCIIOBBIC

AKCIIEPUMEHTHI (B TOM YHCIIE C HCIIOJIb30BaHUEM
HccnenoBate un
ONUCHIBAaTh CBOMCTBA MHUPAMUJ, MPU3M, UCTIOIb3YSI

KaJbKYJISITOpa, KOMIIBIOTEPA).

AKCIIEPUMEHT, HaOJro/1eHue, U3MEpEeHHe,
MozenupoBaHue. lcronb30BaTh KOMIBIOTEPHOE
MOJEIMPOBAHUE M OKCICPUMEHT i M3y4YCHUS
CBOMCTB  3THX  OOBEKTOB. MonenupoBaTh
MUPaMHUIbI,  TPU3MBI,  HCIONB3Ys  Oymary,
IJIACTWIMH, TPOBOJOKY u Jp. W3roraBnuBarth
MPOCTPAHCTBEHHBIE  (UTYpBI U3  Pa3BEPTOK;

pacro3HaBaTh pPa3BEPTKH NHUPAMHUJbI, MPHU3MBI (B
Ky0a, IPSIMOYTOJIBHOTO
napajenenunena). PacrnosHaBaTh Ha depTexkax,
pPHUCYHKaX,

YaCTHOCTH,

B OKpYKalollleM MHpEe MUPAMMIBI,
npusmel. llpuBoauTh nIpHUMEpHl AHAJIOIOB 3THUX
reOMEeTpUUECKUX (PUTryp B OKpY’KaroIieM MUpe

OTHOIIEHUA U
MPOMOPITUU
19

OTHOIIEHUS
[Iponopuuu

[Ipsimast u oOpaTHas
MIPOIMOPLUOHANIbHAS

BepHo HCIIOJIB30BAaTh B p€YU TCPMHHBI: OTHOICHUC
YUCCJI, OTHOIICHHUEC BCJIHNYHMH, B3aUMHO 06paTHLI€

OTHOLICHUA, Mpomnopuusa, OCHOBHOC CBOMCTBO

BEPHOW MPONOPIUH, MPSIMO MPOMNOPIUOHATIBHBIC
BEJTUYHHEI,

obpatHO MIPOTIOPITMOHATHHBIC
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Tema pa3nena IIpeameTHoe YVA
cojiep:KaHue
3aBUCUMOCTHU BEeIMYMHBI, MacmTalb, JAIuHA  OKPYXKHOCTH,
IoUaAb Kpyra, map u cdepa, ux UeHTp, paauyc u
Macmta6 nuameTp. Mcnonb30BaTh MOHATHS OTHOLIECHUS W

JlnvHa OKpYKHOCTHU U
ioniaab Kpyra

[ap

IIPONOpPLUMU IIpU  pelleHuu 3axad. I[IpuBoauts
[IPUMEPBI UCIIOJIB30BAHUS OTHOLICHUN B IIPAKTUKE.
Hcnonp30BaTh NOHATHE MAcHITad TpU PEIICHUU
MPaKTUYECKUX  3aj]ad. Beruucnate  nnuHy
OKPY’KHOCTH M IUIOIIAJb KPyra, UCIOJIb3ys 3HAHUS
0 TpUOMMKEHHBIX 3HAYCHHSIX Yucel. Pemath
3aJaud Ha TPOLEHTHl M JApoOM COCTaBICHUEM
Opornopuuu (B TOM YHCIE 33Jaydl U3 peajbHOU
[PAKTUKH, HUCHOJB3YS IpPU  HEOOXOJUMOCTHU
KaJIbKYJIATOD)

IlonoxxutenbHBIC
1 OTpULIATCIbHBIC
qucia

13

Koopaunater Ha
NpAMOit

IIpoTHBOIIONOKHEIE
yucia

Mopyns uncna
CpaBHeHue uncen

H3meHeHne BeIMYMH

BepHo wucnomp3oBaThb B pe4d  TEPMMHBIL:
KOOpAWHATHAs IpsMas, KOOpAMHATa TOYKH Ha
IPSIMON, TOJOXKHUTEIBHOE YHUCIO, OTPULIATEIbHOE
YKCJI0, MPOTUBONOJIOXKHBIE 4YHCIA, LIEJI0E YHCIIO,
MOJYJIb quClIa. [IpuBoauTh IIPUMEpBI
UCIIOJIb30BaHUs B OKpYXKaroIieM Mupe
MOJIOKUTENbHBIX U OTPULATENIBHBIX  YHCell
(TemmepaTypa, BBIUTPBIILI-IPOUTPHII, BBIIE —
HIDKE ypoBHs Mops u T. I1.). M300paxare ToukamMu
KOOpAWMHATHOM  HIpPSIMOW  IOJIOXKWUTEIbHBIE U
OTpHLIATEIIbHBIE panuoHaIbHbIE YHCIIa.
XapakTepu3oBaTb MHOXECTBO  II€JIBIX  YHCEI.
CpaBHUBaTh TIOJIOKUTENIbHbIE WM OTPULIATEIbHBIC
gyuciaa. ['paMMaTHdeckd BEpHO YUTATh 3allUCU
BBIPQXECHUM, COJEp)KAIUX IIOJOKUTENBHBIE U
OTpHLATEIbHBIEC Yncaa. MoaeanpoBaTh HUIMHIPSI,
KOHYChI,  MCNONb3ysd  Oymary,  IUIaCTWUJIMH,
IIPOBOJIOKY u ap. W3rorasnuBath
NPOCTPAaHCTBEHHBbIE ~ (QUIYpHl U3  Pa3BEPTOK;
pacno3HaBaThb pa3BEPTKH LWIMHIpA, KOHYCA.
PacriosnaBate Ha  yeprexax, pHCYHKax, B
OKpY)XaloIlleM  MHUpEe  LWIMHIPBL,  KOHYCHI.
IIpuBoauTh IIPUMEPBI aHaJIOTOB TUX
reOMETPUUECKUX (Uryp B OKpY’KaloIleM MHUpe.
CoOTHOCUTBh MPOCTPAHCTBEHHBbIE (QUIYpHl C HX
MPOEKIHSIMH Ha TUIOCKOCTH

Cnoxenue u
BBIUYUTAHUE
MOJIOKUTEIBbHBIX

CI0keHUe YnCcel ¢
IOMOIIBIO
KOOPJAMHATHOU

q)OpMy.]'II/IpOBaTB npaBujia CJIOXKCHUA U BbIYUTAHUA
MOJIOKHUTCIIBHBIX u OTpULATCIIBHBIX YHUCCII.
BrimonsaaTs CJIOKCHHC n BbIYUTAHUEC
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Tema pa3nena IIpeameTHoe YVA
cojiep:KaHue
u psMOi MOJIOKUTENBHBIX W OTPULATENbHBIX  YHUCEIN.
orpunatenbueix | CroxeHnue ['paMMaTuyeckd BepHO UWTaTh 3alHCH CYyMM U
qucesn OTpHUILATEIbHBIX pa3HOCTEH, COAEpKAIIMX  TOJOXKUTEIbHBIE WU
11 YHUCCJI OTPpULATCIBHBIC YHCJIA. Yurate ® 3alHUCHIBATH

CrnoskeHue yucen ¢
Pa3HbIMHU 3HaAKaMH

Briuuranue

OYKBEHHBIC BBIPAKEHUS, COCTABIATH OYKBEHHBIC
BBIPDAKEHHUSI 110 YCIOBUSAM 3a4ad. BpUCIATH
YHCIIOBOE 3HAU€HHE OYKBEHHOT'O BBIPAXKEHHS MpU
3aJJaHHBIX 3HAYEHUSIX OyKB. CocTtaBisTh
yYpaBHEHHs 1O  YCIOBUSIM  3ajad. Pemate
IIPOCTEHIINE YPaBHEHHUS Ha OCHOBE 3aBUCUMOCTEN
MEXKIY KOMIIOHEHTaMH apuPpMETUIECKUX
nerctBuid.  HaxoauTs  mMHY — OTpe3ka  Ha
KOOPAMHATHOW MPSIMOM, 3Hasi KOOPAUHATHI KOHIIOB
aToro otpe3ka. PacrmozHaBaTh Ha ueprexax,
PUCYHKAaX, B OKpPYXaloIIeM MHpPE IPU3MBI,
UWIUHAPBL,  NUpPaMUIbl,  KOHyChl.  Pemarts
TEKCTOBBIE 3a/1a4i apu(PMETHUECKUMHU CIIOCO0aMu

YMHOXKEHHUE U
JeJIEHnE
MOJIOKUTENBLHBIX
5
OTPHULIATENBHBIX
YHCcenl

12

YMHOXEHNE

Henenue
ParmmonansHbie uncia

CBoHCTBa OEUCTBUH C
palMOHAIBHBIMU
quciIaMu

®opMynMpoBaTh NpaBUa YMHOXECHHUS U JCJICHUS
MOJIOKUTENNBHBIX WM OTPULATENbHBIX  YHUCEIN.
BeimonnsaTe YMHOXEHHE u JieJIeHHe
MOJIOKUTENBHBIX U OTPULATENBHBIX  YHUCE.
Bbruucnate  4McioBoe  3HAUY€HUE  JIPOOHOTO
BBIpAXXEHMSI. [ paMMaTUYECKH BEPHO YUTATh 3alIUCH
MPOMU3BEICHUA W YACTHBIX,  COJEpXKaIIUX
MOJIOKUTENIbHBIE W OTPULIATEIbHBIE  YHUCIHA.
XapakTepu3oBaTb ~ MHOYECTBO  PallMOHAJIBbHBIX
yucen. UuraTh UM 3amUCHIBaTh  OyKBEHHBIC
BBIPQXKEHUS, COCTABJISTh OYKBEHHBIC BBIPAKEHUS
[0 YyCIOBUSAM 3ajad. BpluucioaATe 4ncIoBOE
3HayeHue OYKBEHHOI'O BBIPa)KEHHUS IMpPU 3aJaHHBIX
3HaueHusX OykB. POpMyIUpPOBATH U 3AIIUCHIBATH C
noMoImel0o  OykB  cBoifcTBa  JeHcTBUE ¢
palMOHANBHBIMA YHUCJIAaMH, HNPUMEHATh HMX IS
npeoOpa3oBaHus YHUCIIOBBIX BBIPaKCHUI.
CocTaBniTh ypaBHEHHS [0 YCJIOBHMSIM 3ajad.
Pemate mpocreiiive ypaBHEHHs Ha OCHOBE
3aBUCUMOCTEN MEXIY KOMIIOHEHTaMU
apupMeTHYECKNX JeHCTBUN. PemaTre TEKCTOBBIC
3ajaun  apupMeTHYeCKUMH crocobamu. Pemath
JIOTHUYECKHUE 3a/1a4H C TIOMOIIBIO TpadoB

Pemrenne
ypaBHEHUU

PackpriTne cko0OoK

BepHo  wucnonp3oBaTh B peud  TEPMUHBIL:
KOA(p(ULIMEHT, pacKpbITUE CKOOOK, TOJAO00HBIE
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Tema pa3nena IIpeameTHoe YVA
cojiep:KaHue
15 Koaddunment cliaraemble, TpPHUBEICHHE TMOJOOHBIX CJaraeMsiXx,

TTomoOHEBIE cllaraeMele

Pemenne ypaBHeHUI

KOpPeHb  YpaBHEHHUS, JIMHEWHOE  YypaBHEHHE.

I'pammaTH4eCKH BEPHO YUTATh 3aIIUCU YPABHECHHM.

YIIPOIIATh
BBIUUCIIATE KO3 duumeHT Bblpaxkenus. Pemarts

PackpeiBaTh  CKOOKH, BBIPKCHUS,
YpaBHEHHUs YMHOKEHHUEM WITU JIEJICHUEM 00EHX ero
yacTeil Ha OAHO M TO XK€ HE PaBHOE HYJIO YHCIIO
nyTéM IepeHoca CJIaraeMoro U3 OJHOW YacTu
ypaBHEHUs B Ipyrylo. PemaTs TekCTOBBIC 3a7a49u C
MOMOIIbIO YpaBHEHMIA. Pemate TEeKCTOBBIE 3a7auu
apumeTuyecKuMu criocobamu. [TpuBoaUTH
MpUMEpPbl KOHEYHBIX M OECKOHEYHBIX MHOXKECTB.

Pematp noruyeckue 3aauu ¢ NOMOILbIO rpados

Koopnunatel Ha | [lepnennukynspusle | Beppo — ucronp3oBaTh B peud  TEPMHUHBL:
IJIOCKOCTH psIMbIe NEPIEHAUKYIIpHbIE  NpsAMbIe,  MapajielibHble
13 IpsiMble, KOOpJAMHATHAsI IUIOCKOCTh, OCh adcCIHcCC,
[TapannenbHble OCh OpAMHAT, cTOJI0YaTas JauarpamMma, Tpaduk.
IpsiMbIE OOBACHATD, KaKue psIMbIE Ha3bIBAIOT
NEPIEHAUKYIAPHBIMUA U KaK1e — MapajuleIbHbIMHU,
Koopaunartnas dhopmynupoBaTh 150.4 CBOICTBA. Ctpouts
IJI0CKOCTh NEPNEeHIUKYIApHbIE U MapajulesIbHbIE TMpPsIMbIE C
MIOMOUIBIO YEPTEKHBIX UHCTPYMEHTOB. CTPOUTH Ha
Cronbuatble KOOPJAMHATHON MJIOCKOCTH TOYKM M (UTYPHI IO
J1arpaMMbl 3aJJaHHbIM KOOPJIMHATaM; OIPEIesiTh KOOPAUHATHI
TOYEK. Yurats rpaduKu IIPOCTEMNIINX
I'padpuxu 3aBUCMMOCTEH.  Pemate  TEKCTOBBIE — 3ajadu
apu(pMeTHYECKUMH crioco0amMu. AHaJIM3UPOBATH U
OCMBICIIMBATh TEKCT 3a7aud, nepegopMyinpoBaTh
YCIIOBHE, U3BJIEKAaTh HEOOXOAMMYIO HH(OpMAIHIO,
MOJIEIUPOBAaTh  yCJIOBHE C IIOMOUIBIO  CXEM,
PUCYHKOB,  pe€ajbHBIX  IPEIMETOB;  CTPOUTH
JIOTUYECKYIO0 LENOYKY PACCYXACHUN; KPUTHUECKU
OLIEHUBATh IIOJIyYE€HHBI OTBET, OCYLIECTBIAThH
CaMOKOHTPOJIb, IPOBEPsAs OTBET HA COOTBETCTBUE
IloBTOpEHUE Hrorosoe nosropeHue
13 Kypca
Pezeps
5
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IInanupyemble pe3yabTaThl 00y4eHUsI MaTeMaTHKe B 6 KJacce.

Y4yenuk HayunTcs B 6 Kiacce

(I[.]Iﬂ HCIIOJIB30BaHUA B IIOBCCI[HCBHOﬁ “KH3HU U 00ecnevYeHusi BO3MOKHOCTH

YCHEIIHOTO MPOA0JIKeHHUsI 00pa30BaHMsi HA 02a30BOM YPOBHeE)

B nmoBcegHeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX NPEAMETOB:

pacino3HaBaTh JOTHYCCKN HEKOPPECKTHBIC BLICKA3bIBAHMS.

Yucaa

OnepupoBaTh Ha 0a30BOM ypOBHE IMOHSATHUSIMH: HATYypaJbHOE YHCIIO, 11ET10€
YUCJI0, OOBIKHOBEHHAas JApoOb, JeCATHUYHAS Jpo0b, CMENIAaHHOE 4YHUCIIO,
palMoOHAIBLHOE YUCIIO;

MCIIOIb30BaTh CBOMCTBAa YKCENI W MpaBWiIa JSHCTBUN € palliOHAIBHBIMHU
YUCJIaMU TIPU BBITIOJTHEHUU BBIYMCIICHUI;

WCIIOJIb30BaTh MPHU3HAKU JAEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJTHEHUH
BBIYMCIICHUH U PEIICHUN HECIIOKHBIX 3a]1a4;

BBITIOJIHATh  OKPYIVICHHME pallMOHAJIBHBIX YHCEI B COOTBETCTBHUH C
IIpaBUJIaMH;

CpaBHHUBATH PAllMOHAJIBHBIC YHCJIA.

B noBceaHeBHOM KN3HU U IIPU U3YYCHUU APYIUX IIPEIAMETOB:

OLICHUBATH PE3YJIbTAThl BRIUUCICHUN P PELICHUH MPAKTUYECKUX 3a]1ay;
BBITIOJTHATH CPABHEHUE YUCEN B PEAIbHBIX CUTYaAlIUSIX;

COCTaBIIAITh YHUCJIOBBIE BBIPAKEHUS MPHU PEIICHUHM MPAKTUYECKUX 3ajad U
3a/1a4 U3 APYTruX y4eOHBIX MPEAMETOB.

CTaTuCTHKA U TEOpHUsl BEPOSITHOCTEH

[IpencraBnaTs JaHHBIC B BUJIE TaOIUII, JUATPAMM;
YUTaTh UHPOPMAIINIO, IPEJACTABICHHYIO B BUJI€ TaOIUIIbI, JUATPAMMEBI.

TekcToBbLIC 3a1a4YN

Pemrate HECIOXXHBIE CIOKETHBIE 3aJa4d  Pa3HBIX THUIIOB Ha  BCE
apupMeTHIECKUE ACHUCTBUS;

CTPOUTh MOJENb YCIOBUS 3amadul (B BHUAE TAOIMHWIBI, CXEMbI, PUCYHKA), B
KOTOpPOW MJaHbl 3HAYCHHsI NIBYX M3 TPEX B3aMMOCBS3aHHBIX BEIWYUH, C
IEJIBIO TTIOMCKA PELIeHUs 3a0a4u;

OCYIIECTBIISITh CIOCOO MOMCKA PEIICHUs 3a/1add, B KOTOPOM PACCYXKICHUE
CTPOUTCS OT YCJIOBHUS K TPEOOBAHUIO UM OT TPEOOBAHUS K YCIIOBHIO;
COCTAaBIIATH IUIAH PEIICHUS 3aa9H;

BBIACJIATD 3TAIlbl PCIICHUA 3ada4Hu,
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® UHTEPIPETUPOBATh BBIYUCIUTEIbHBIE PE3YJIbTAaThl B 3a7ade, HCCIEI0BAaTh
MOJIYYEHHOE PEIIEHUE 3a/1a4H;
® 3HATh Pa3IUYUE CKOPOCTEH O0BEKTa B CTOSYEH BOJE, MPOTUB TEUEHUS U IO
TEUEHUIO PEKU;
® pEIIATh 33/1a4M HA HAXOXKAECHUE YaCTH YUCJa U YKCIIa TI0 €0 YacTH;
® pemiath 3aJayd pa3HbIX THUMIOB (Ha palboTy, Ha TOKYIIKH, Ha JIBUKEHUE),
CBSI3BIBAIONINX TPU BEJIUYMHBI, BBIICISATH 3TU BEIMYUHBI U OTHOIICHUS
MEXy HUMU;
® HaxOJWTh NPOLEHT OT YHUCJAa, YHUCJIO MO MPOLEHTY OT HEro, HaxOAUTh
MPOLIEHTHOE OTHOILIEHUE ABYX YHCEN, HAXOAUTh MPOLIEHTHOE CHUKEHUE WIH
MIPOLICHTHOE MOBBINICHUE BETUYUHBI;
® pelIaTh HECIOXKHbBIC TOTMUECKUE 3a7a4l METOIOM PACCYXKICHUN.
B noBceaqHeBHOM KU3HU M NIPU U3YYEHHHU APYTUX NPEAMETOB:
® BBIJIBUraTh THUIIOTE3Bl O BO3MOXKHBIX MPEIEIbHBIX 3HAYEHUSIX HCKOMBIX
BEJIMYMH B 3aJa4e (Je1aTh MPUKHUJIKY)
Harasinnasa reomerpusa. I'eomeTrpuueckue purypsol

e OmepupoBaTh Ha 0a30BOM YpOBHE MOHATHUAMHU: (PUTypa, TOYKA, OTPE3OK,
npsMas, Jiyd, JIOMaHas, yrojl, MHOTOYIOJbHUK, TPEYrOJIbHUK U
YETBIPEXYTOJIbHUK, TPSMOYTOJIBHUK W KBaApaT, OKPY)XKHOCTb U KpYT,
OpsIMOYTOJIbHBIN mapaiienenunesn, kKyo0, map. M3o0paxkaTe H3ydaeMble
(Urypbl OT PyKH U C IIOMOIIBIO JTUHEUKU U LUPKYJISL.

B noBceHeBHO KU3HM M NIPH U3YYEHUHU APYTUX NPeIMETOB:

e pemath MPAKTUYECKHE 3aladydl C MPUMEHEHHEM TMPOCTEUIINX CBOWCTB
buryp.

H3MepeHusi M BLIYHMCIEHUS

® BBINOJHATh U3MEPEHUE JIMH, PACCTOSIHUW, BEJIWYHUH YTJIOB, C ITOMOIIBIO
MHCTPYMEHTOB JIJISl U3MEPEHUM JJIMH U YTJIOB;
® BBIUMCIIATH IUIOMAINA MPSIMOYTOJIbHUKOB.
B noBcegHeBHOM KU3HU M MPHU U3YYEHUH APYTUX MPeAMETOB:
® BBIYKCIISITHh PACCTOSIHUS HA MECTHOCTH B CTAHJIAPTHBIX CUTYALUSX, IUIOIIAN
MPSIMOYTOJIbHUKOB;
® BBINOJHATH MPOCTEUIINE TOCTPOCHUS W HU3MEPEHUS Ha MECTHOCTH,
HEOOXOUMBIE B peaTbHOMN KU3HH.
HcTopusi MaTeMaTHKHU

¢ OIIKMCBbIBATH OTACIIbHBIC BBIJAIOIMINMECA PE3YJIbTAThl, IMOJYYCHHBIC B XOAC
Pa3BUTHA MATCMATHUKH KaK HAYKH,
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3HaTh NPUMEPbl MAaTEMAaTHUYECKUX OTKPBITUA M HMX aBTOPOB, B CBS3U C
OTE€YECTBEHHOW U BCEMUPHON UCTOPHUEH.
Y4eHHUK NMOJyYUT BO3MOKHOCTh HAYYHThCH B 6 Ki1acce

(nJ1s1 o0ecreyeHUst BO3MOKHOCTH YCIEIIHOI0 NPOJO0JIKEHUsI 00pa30BaHus Ha

0a30BOM M yIJIy0JI¢HHOM YPOBHSIX)

JIeMEHTbI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKH

Onepuposams NOHAMUAMU. MHONCECMEO, XAPAKMEPUCUKU MHONCeCMEd,
SNeMEeHm MHOIICeCmed, Nycmoe, KOHeuHoe U OeCKOHeuHOe MHOMICEeCmao,
NOOMHONCECMBO, NPUHAONEHCHOCTID,

onpeoensims NPUHAONECHCHOCHb JIEMEHMA MHONCeCmay, 00beOUHeHUI0 U
nepecevenur0  MHOJNCeCms;  3a0asamb — MHONCECMBO  C  HOMOWbIO
nepevucienusl JeMeHmos, CJl08eCHO20 ONUCAHUL.

B HOBceﬂHeBHOﬁ JKU3HU A IIPH U3YYCHUHU IPYIUX NMpeaMeTOB:

® pacno3zHasams j1ocuU4eCKu HeKOppeKnHvle 6bICKA3bI6AHUA,

cmpoums  YyenouxKu yMOS’ClK/lIO'{eHMIZ HA OCHOB6€ UCnoJjJb306AHUA nNpAcUl
JOCUKU.

Yuciaa

Onepuposamsv ~ NOHAMUAMU:  HAMYPAIbHOE  YUCAO,  MHOMNCECMBO
HAMYpanbHulX — Yucel, Yeroe HUClo, MHONCeCMBO  Yelvlx  yucel,
00bIKHOBeHHAsL ~ Opobb,  Odecamuunas  Opobb,  CMEWAHHOEe  YUCTO,
PAYUOHATILHOE YUCTIO, MHONCECBO PAYUOHANbHLIX YUCE]l, 2eOMeMPUecKas
uUHmepnpemayusi HamypanibHsIX, YevlX, PAYUOHATbHBIX,

NOHUMAMb U 0OBACHAMb CMbLCTL NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCILA,
BLINOJIHAMb ~ BbIUUCACHUS, 6 MOM YUCIe C UCNOAb30BAHUEM NPUEMOB
PAYUOHATILHBIX ~ BbIYUCTEHUL, 0OOCHOBbLIBAMb  AJICOPUMMbL  GbINOJIHEHUS]
oeticmeuil,;

UCnoav308ams npusHaxu deaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmor u
npou3eedeHUsi yuceil Npu GbINOJHEHUU BbIYUCIEHUN U peuleHUuu 3a0ad,
000CHOBbIBAMb NPUSHAKU OCIUMOCTU;

BLINOIHAMb OKPY2leHUe PAYUOHAILHBIX YUCE]L C 3A0AHHOU MOYHOCMbIO;
YNOpA0OUUBAMb YUCIA, 3ANUCAHHBIE 8 8U0e OOLIKHOBEHHBIX U 0eCAMUYHbIX
opobeli,

Haxooums HO/] u HOK uucen u ucnonv3osamo ux npu peuleHuu 3a0ay, .
onepuposamv NOHAMUEM MOOYIb YUCILA, 2eOMEeMPULEeCKAsi UHMePNpemayusl
MOOYJISL HUCTA.

B HOBCGHHEBHOﬁ JKU3HU 1 TIIPH U3YYCHUH IPYIUX NpeaMeToOB:
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® NpuMeHAmMb  NpAGUIA  NPUONUNCEHHBIX  BbIYUCIEHUU  NpU  peuleHuu
NPAKmMuYecKux 3a0ad u peuleHuu 3a0ay Opyeux yueOHvix npeomemos;
® GLINOIHAMb  CPAGHEHUE  pe3yIbmamos  BblYUCIEHUU  NpU  peluleHuu
NPAKmMu4ecKux 3a0ay, 8 mom Yucie NPUOIUNCEHHBIX BbIYUCTIeHULL
® COCMasnAmMb UUCILOBblE BbIPAJCEHUS U OYEHUBAMb UX 3HAYeHUs npu
peueruu npaKkmu4ecKux 3a0a4 u 3a0ay u3z opy2ux y4eonsvix npeomemos.
YpaBHeHNs] H HEPABEHCTBA

o Onepuposamv NOHAMUAMU. PABEHCMBO0, YUCI060€ DPABEHCMBO, YPABHEHUe,
KOpeHb YPasHeHUsl, peuleHue YPasHeHus, Yuci080€ HepageHCmao.
CTAaTHCTHKA U TeOPHS BePOSATHOCTEH

o Onepuposamv NOHAMUAMU: CMOLOUAMble U KPY2o8ble  OUASPAMMDL,
maobauysbl OAHHBIX, CpeoHee apu@memuyieckoe,
® uzBIEeKAMb, UHDOPMAYUIO, NPEOCMABIEHHYIO 8 MADIUYAX, HA OUASDAMMAX,
® cocmasasms mabauybl, CMpPoOUNb OUASPAMMbL HA OCHO8€ OAHHUIX.
B noBceHeBHOM KM3HU H NIPH M3yYeHHH APYTHX NMPeIMETOB:
® u3BNeKamb, UHMEPNPemuposams U npeoopazoevleamsv UHDOPMAYUIO,
npeoCcmasieHHy0 8 mabauyax u Ha OUAePAMMax, OmpaxtcaruLyio c8oUCmad
U XapakxmepucmuKky peaibHbiX NPoYeccos U s61eHuUll.
TeKkCcToBbIE 32124

o Pewamb npocmoule U CIONCHbIE 3A0A4U PA3HLIX MUNOS, A MAKJCe 3a0a4u
NOBbIUEHHOU MPYOHOCIU,

® UCNONL306AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeiU MeEKCMO8 CAONCHbIX
3a0a4 OJisl NOCMPOEHUSL NOUCKOBOU CXeMbl U peuleHUsl 3a0ay;

® 3HAMb U NPUMEHAMb 00a CNOCcoOA NOUCKA peuleHUsl 3a0ayd (om mpebo8anus
K YCA08UIO U OM YCI08USL K MPeb0B8aHUI0),

®  MO0enUposamsb paccyicoenuss npu Noucke peuleHuss 3a0ad ¢ NOMOUbIO
epagh-cxemoi,

®  BbIOEIAMb OMANbL PeULeHUs 3A0A4U U COOEPAHCAHUE KAHCO020 IMANd,

® UHmMepPNnpemuposamsb  GbLIYUCTUMENbHbIE — pe3yibmamvl 6  3a0aue,
uccne008ams NOLy4eHHoe peuerue 3a0ayi,

®  QHATUBUPOBATNb BCEBOZMONCHBIE CUMYAYUU B3AUMHO20 PACNOTIONCEHUSL 08)YX
00beKMO8 U USMEHEHUe UX XAPAKMEPUCMUK NPU COBMECHHOM OBUNCEHUU
(ckopocmb, 8pems, paccmosiHue) npu peuweHuu 3a0ai Ha O08udceHue 08yx
00beKMOo8 KaK 6 0OHOM, MAK U 8 NPOMUBONOJIONCHLIX HANPABLEHUSX,

® UCCe008amb 8CEBO3MOIICHbIE CUMYAYUU NPU PeUleHUU 3a0ay Ha 08UNCEHUe
no peke, paccmampueams pazHvle CUCHeMbl Omc4ema;

® peuams pazHooOpa3Hble 3a0aul «HA YACMUY,
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® pewamb U  000CHOBbIGAMb  CBOe  peuleHue  3a0ay  (vloessimb

MaAmemMamuyeckyr0 OCHOBY) HA HAXOJHCOeHUe YACU YUCIAA U YUCLA NO €20
Yacmu Ha OCHOBe KOHKPEMHO20 CMbLCIA OpoOU,

0CO3HABAMb U  OOBACHAMb  UOCHMUYHOCHb  3A0a4  PA3HLIX  MUNOS,
C8A3bIBAIOWUX MPU B8eIUYUHbL (HA pabomy, HA NOKYNKU, HA OBUdCEHUE),
8bI0€IAMb IMU BETUYUHBL U OMHOWEHUST MeHCOY HUMU, NPUMEHAMb UX NpU
peutenuu 3a0ay, KOHCMpYuposams cOOCMeeHHble 3a0aiu YKA3AHHbIX MUNOS.

B nmoBcegHEeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPeIMETOB:

8vI0ENAMb NPpU  peueHuy 3a0ay XapakmepucmuKu paccmampueaemou 8
3a0aue cumyayuu, OMIUYHblE OM pealbHuIX (Mme, O0m KOMOpbiX
abcmpazuposanucs), KOHCmMpyupoeams HOGble CUMYayuu C YY4emom IMux
Xapakmepucmux, 6 YaCMHOCMU, NPU peueHuU 3a0ay Ha KOHYeHmpayuu,
VUUmvieams nJI0OMHOCMb 8euecmed;

pewiams U KOHCMPYUposams 3a0adu HA OCHOBE PACCMOMPEHUs PealbHblX
cumyayuil, 6 KOMOPbIX He mpedyemcs MOUHbIU  GbIYUCTUMENbHBILL
pe3yrbmam,

peuiams 3a0auu Ha 08UMCeHUe NO peKe, PACCMAampueds pasHvle CUCHeMbl
omcuema.

Harassnuas reomerpus. I'eomerpuueckue (purypbl

Uzenexamov, unmepnpemuposamv u npeobpaz08vléams UHGOPMaAyuio o
2eomempudecKux ucypax, npeocmasieHHy0 Ha 4epmeicax;

uzobpasxcams uszyuaemvle ueypsvl om pyKu U ¢ NOMOUBIO KOMNbIOMEPHBIX
UHCMPYMEHMO8.

H3MepeHusi 1 BLIYUCJIEHUS

8bLINOIHAMY U3MepeHue ONUH, PACCMOAHUL, BeIUYUH Y2108, C NOMOWbIO
UHCMPYMEHMO8 Ol U3MepPeHUll ONIUH U Y2l08;

BLIYUCTAMb — NIOWAOU  NPAMOY20JIbHUKOS, K68a0pamoa, 00bEMbL
NPAMOY20TbHLIX NAPALIENenUNneoos, Kyoos.

B nmoBcegHeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX NPEAMETOB:

BLIYUCTAMb PACCMOSAHUA HA MECMHOCMU 6 CMAHOAPMHbLIX CUMYayusx,
HI0WAOU YU4ACMKO8 NPAMOY20JIbHOU (POPMbL, 00BEMbBL KOMHAM,

8bLINONHAMb HpOCMelue NOCMPOeHUs HA MEeCmMHOCMU, Heo0Xooumbvle 8
PeanvbHOU HCUZHU,

OYyeHusambvp pasmepsvl pealbHblx 00beKmos OKpyaicaroueco mupa.

HcTopust MaTeMaTuKH

Xapakmepm’oeamb 8K1A0 6blaal0u/ﬂ/lXC}Z mamemamukose 6 passumue
mamemamuKu U UHblX HAYUYHbIX obnacmeil.
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Conep:xanmne npeamera. Ajareopa. 7 Kjiacc

Tema pa3nena

IIpeameTHoe
coJep:kaHue

YV

Beipaxxenus,
TOKIECTBA,

YpaBHEHUS.
26

Beipaxxenus

[IpeobpazoBanue
BBIPAKCHUIN

YpaBHEHUS C OTHOU
MepeMEeHHON

CraTtucTuueckie
XapaKTEePUCTUKU

OcymiecTBiATh B OYKBEHHBIX  BBIPAXKEHUSX

YHCJIIOBBIC IIOACTAaHOBKH n
COOTBCTCTBYIOIIINEC BBIYHCIICHHSA, CpaBHHBATh

3Ha4eHMsI OYKBEHHBIX BBIPAXEHHUH MPH 3aJaHHbBIX

BBIIIOJIHATD

3HAYCHUIX BXOOAIIMX B
MIPUMEHSATH CBOMCTBA ACHUCTBUM HAJl YUCIAMU IIPU
HAaXOXKJICHUM 3HAYCHUW YHMCIIOBBIX BBIPAXKEHUM.

HUX NCPCMCHHBIX;

N3Bnekars nHGOpMaInio U3 TaOIHI] U AUATPAMM,
BBITIOJTHSITh BBIYMCIICHHSI TIO TAOJUYHBIM JTaHHBIM.
Onpenensth MO JauarpaMmaM HaWOOJBIIHE |
HAUMEHBIIINE JaHHbIE, CPABHUBATH BEIMYUHBIL.
[IpencraBisate uHOpManuio B BHAE TaOIUI,
CTOJIOYATHIX U KPYTOBBIX AMAarpamm, B TOM UYHCIIE
C TIOMOIIIEI0 KOMITBIOTEPHBIX MPOTPaAMM.
[TpuBOIUTE TIPUMEPHI YKUCIOBBIX JAHHBIX (IIEHA,
poct, Bpemss Ha Jgopory W T. J[.), HaxoauTh
cpenHee apupMeTHyecKkoe, pa3Max UHCIOBBIX
HaOopoB. [IpUBOIUTE cozepIKATEIIBHBIC TPHUMEPHI
WCIIOJIb30BaHUSI CPETHUX JIJISl ONHMCAHUS JTaHHBIX
(ypoBeHb  BOJBI B
MOKa3aTe, oTpeziesieHre
KIIMMATHYECKHUX 30H).

BOJOCME, CIIOPTUBHBIC

TpaHUIL

OyHKIMU
18

DOyHKIMHA U UX
rpaduKH.

JIuneitHast pyHKUUS.

[lpaBunbHO  ymoTpeOIsATh

(G YHKIIMOHATEHYIO
TEPMUHOJIOTHIO (3HaYCHHE (YHKIIUH, apryMEHT,
rpaduk  QyHKIUH, omnpeeneHue,

o0JacTh 3HAYEHWM), TIOHMMATh €€ B TEKCTE, B

o0J1acThb

peun yuuTens, B GOpMYIHPOBKE 3a7a4; HAXOIAUTh
3HaYeHus QYHKUUHM, 3aJaHHBIX  (OPMYIOi,
Tabnuie, rpaduKoM; peniatb oOpaTHYIO 3a7ady;
CTPOUTH TpadUKH JIUHEHHON QYHKIUU, TPSIMOU U
oOpaTHOI MIPONOPLMOHATIEHOCTH;

UHTEPIIPETUPOBATL B HECJOXKHBIX  CIydasx
MEXIY

BCIIMYHMHAMH, OTBCYAs HA ITOCTABJICHHBIC BOITPOCHI

rpaduKd  pealbHbIX  3aBHCHMOCTEH

Creneus ¢
HATypaJIbHBIM

HIOKa3aTeseM
19

CreneHn 4 ee
CBOMCTBA

OnHoYJIEH.

OnwucsiBaTh MHOYECTBO LEJIBIX qucell,
MHOXECTBO PALMOHAIIBHBIX YHCEI, COOTHOLICHUE
MEXNYy OTUMHM MHOecTBamMu. CpaBHUBATH H
YHOPSAI0YMBaTh

BBITIOJIHATDH

panuoOHaJIbHBIC qucia,

BBIYUCJICHUA C pPalMOHAJIbHBIMUA

YuCiIaMH, BbIYHCIATH 3HAUCHUSA CTEIEHEN C
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Tema pa3nena

IIpeameTHoe
coJep:kaHue

YV

LEJIbIM [I0Ka3aTeseM. dopMyIMpoOBaThH
ONpECIICHUE KBAJpPAaTHOIO KOPHSA M3 YHUCIA.
Hcnonb3oBath Tpaduk GyHKIHH Y= x* s
HaxOXKJECHUs KBAJpaTHBIX KOpHEW. Berumcisarte
TOYHbIE W TPUOJMKEHHbIE 3HAUYEHUS KOpHEH,
UCHOJNb3ysd MNpPHU HEOOXOAMMOCTH KaJbKYJIATOD;

MIPOBOJMTH OIICHKY KBaJPATHBIX KOPHEH.

MHorousneHs! CymMma 1 pa3HOCTb @opMyIMpOBaTh, 3aMUCHIBATh B CUMBOJINYECKOU
23 MHOTOWIEHOB. dbopmMe m OOOCHOBBIBATH CBOWCTBA CTETICHU C
HaTypaJIbHbIM II0Ka3aTeseM; IPUMEHSATh
CBOWCTBA  CTENEHM I IpeoOpa3oBaHUsA
[TpousBenenue . .
BBIPXCHUM M BBIUMCICHUH.  BBIMOIHATH
OJTHOYJICHA U o
JNEUCTBUSL €  MHOIOYWICHAMH.  BBINONHATH
MHOTOHJICHA. pasjioKeHHe MHOTOWIEHOB HA  MHOXHTEIH.
PacriozHaBaTh KBaJpaTHBIM TPEXWICH, BBIACHATH
[IpousBenenue BO3MOXXHOCTh ~ Pa3JOXEHUs] Ha  MHOXHTEIH,
MHOT'OYJICHOB. IIPEICTABIATh KBAJAPATHBIM TpPEX4IeH B BUIC
MIPOU3BEACHUS JIMHENHBIX MHOXUTEIIEH.
[TpumensaTs pas3nuuHble (HOPMBI CAMOKOHTPOJIS
IIPY BBIITOJTHEHUH IPeoOpa30oBaHui.
Dopmyisl KBagpar cymmel u BeimosHATE  A€MCTBUA ¢ MHOTIOYIEHAMHU.
COKpAILEHHOTO KBaapaT pa3HOCTH. BBIBOI[I/ITL (I)OpMyHBI COKpAaICHHOI'0 YMHOXCHUA,
YMHOKEHHS MPUMEHSTh UX B MPEOOPa30BaHUIX BBIPAXKEHUN U
BBIUNCIICHUSIX. Brimonnate paziokeHue
23 Pa3HocTh KBagparTos,
MHOTOYJIEHOB Ha MHOXHUTenu. Pacno3HaBathb
a3HOCTb U CyMMa .
p ™ KBaJIpaTHBI TPEXUJIEH, BBIICHATH BO3MOYKHOCTb
KyOOB. pas3IOKEHUsT HA MHOKHTEIH, TPEICTaBIISTh
KBaJIpaTHBI TPEXWIEH B BHJE IPOU3BEACHUS
[Ipeobpa3zoBanue JUHENHBIX MHOXUTENEH. [IpumensaTs paznnyHble
LIEJIBIX BI)Ipa)KeHI/If/'I. (bOpMBI CaAMOKOHTPOJIA npu BBITIOJTHCEHUU
npeoOpa3oBaHuit
Cucremsl Pemenne cucrem OmnpenensTs, ABIAETCS U Napa YUCENl PELICHHEM
JIMHCUHBIX JIMHEHUHBIX JaHHOT'O YypaBHCHUA C JBYMA IICPEMCHHBIMU,
ypaBHeHuit ypaBHEHHUil. IPUBOJUTh IIPUMEPBI PEIICHHUS YPABHEHUH C
17 IByMsl  I€PEMEHHBIMHU. Pemarp  3anmaum,

anredpandeckol MOJENbI0 KOTOPBIX SIBISIETCS
YpaBHEHHE C JABYMsI NEPEMEHHBIMH; HaXOJIUTh
Huenble pemieHus myreM mnepebopa. Pemartsb
CUCTEMBI  JBYX ypaBHEHUI C  JByMs
MIEPEMEHHBIMHY, YKa3aHHbIE B  COJEpKAHUMU.
Pemate TekcTOBBIE 3amauMl  anreOpandecKUM
CrocoooM: NepPeXOaUTh oT CJIOBECHOM
(bopMyITHPOBKH YCIIOBUS 3a1aun K
anreOpanyeckol MOJAENU IyTeM COCTaBJICHHUS

CUCTEMBbl YpaBHEHHUH; pellaTh COCTaBICHHYIO
cUcTEMY YpaBHEHMI; UHTEPIPETUPOBATH
pesynbrar. CTpouTh TpaduKd YpaBHEHHH C
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Tema pa3nena IIpeameTHoe YV
cojiepKaHue
IBYMsI  TIEpEMEHHBIMH. Kounctpyuposath
SKBHUBAJICHTHBIE  pPEUYEBBIC  BBICKA3BIBAHUSA C
HCIOJIb30BaHUEM anredpanvdecKoro u
reOMEeTPUUYECKOro SI3BIKOB. Pemarp u
HUCCIICA0BAaThL YpaBHCHHUA U CHUCTCMEIL ypaBHeHI/If/’I
Ha OCHOBE (hyHKIIMOHATBHO-TpahUIECKIX

IIPEACTaBICHUN YPaBHEHUH

[loBTOpEHME l'onoBas koHTpoNbHAS | 3HaTh  MaTepuall, M3YYEHHBIM B  Kypce
11 pabota MaTeMaTUKd 3a 7 Kiacc. YMETb NPUMEHSTH
MOJIydYeHHbIE 3HAHMS Ha TPaKTUKE. YMETh
JIOTUYECKH MBICIUTh, OTCTAaWBaTh CBOK TOYKY
3peHHsI Y BBICJIYIIMBaTh MHEHUE JIPYTHUX,
paboTath B KOMaH/E.
Pezeps
3
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Copep:xanne npeamera. I'eomerpus. 7 kiace

Tema pa3nena IIpeameTHoe YV
coJep:KaHue
Havanbubie Touka, nnpsimast. [lpuBoAUTH NPHUMEPHl T€OMETPUYECKHX (Uryp.
reoMerpuueckue | OTpesok, Jiyd ¥ yroia. | PopmMyanpoBaTh ONPEIEICHNs PaBHBIX OTPE3KOB,
CBEJICHUSA VYromn. Ilpamoit yrom, CEepEIMHbl OTpEe3Ka, PACCTOSHUSI MEXIY ABYMS
10 OCTPBIN U TYIION TOYKAMH, YIJIa, OPSIMOrO, OCTPOro, TYIOTO H
yTJIbl, pa3BEPHYTHIN Pa3BEpHYTOr0; BEPTUKAJIbHBIX U CMEXHBIX YIJIOB;
yroist. CMeXHble U OMCCeKTpUCHl yria, MEpHeHIUKysIpa. YMeTb
BEpTUKAJbHbBIC YIJIBl. | PacllO3HaBaTb Ha  4Yeprexkax, H300paxkaTh,
B3anmuoe dbopMynupoBaTh OnpeeNIeHUs
pacrosnoxeHue NEPIEHIUKYISAPHBIX MPSAMBIX, OUCCEKTPUCHI yIia.
MPSIMBIX HA YMerp  pemare  3aJadyd Ha  IOCTPOEHUS,
IIJIOCKOCTH: BbIUUCIICHUS.  YMeTh  (opMyaupoBaTb |
napauiesIbHbIEC U JIOKa3bIBaTb TEOPEMBI, BbIpaXKarollWe CBOMCTBa
nepeceKaronmecs BEPTUKAJIBHBIX M CMEXHBIX YIJIOB. YMETb
HpsIMBIE. BBIJICJSITh B YCIOBMM  3aJa4d  yCIOBHE U
[lepnenaukynspHele | 3akitoueHue.  Pemate  3agadM,  NPOBOAMTH
psIMbIE HEOOXO/AMMBIE  JTOKa3aTeJbHbIE  PACCYXICHUS.
ConocTaBnsaTh  TOJIYYECHHBIM  pe3yabTaT ¢
YCIIOBHEM 3aJa4H.

TpeyronsHuku | TpeyronbHHUKH. DopmMynupoBaTh OIIpeZIcIICHNE paBHBIX
17 IIpsimoyronbHsle, TpeyrojabHUKOB. DOpMyIHpOBaTh M JOKa3bIBaTh

OCTPOYTOJIbHBIE U
TYIOYTOJbHBIC
TPEYTOJIbHUKH.
Bricora, menuana,
OouccekTpuca
TPEYTroJIbHHKA.
PaBHOGenpeHHbBIC U
PaBHOCTOPOHHUE
TPEYTrOJIbHUKHY;
CBoiicTBa M IPU3HAKH
PaBHOOEPEHHOTO
TPEYTroJIbHHKA.
[TpusHaku paBeHCTBA
TPEYTOJIbHUKOB.
[Toctpoenus ¢
MTOMOIIIBIO ITUPKYIIS |
nuHerku. OCHOBHbIE
3a/1a4M Ha
MIOCTPOCHHUE: JeTICHUE
OTpe3Ka TOToJIaM,

TEOPEM O IPU3HAKAX PABEHCTBA TPEYrOJIbHUKOB.
YMeTb GopMyIHpOBaTh M JOKa3bIBATh TEOPEM O
CBOWCTBaX M TNPU3HAKAX PABHOOEIPEHHOIO
TpeyrojipHuKa Pemars 3agaud Ha NOCTPOEHUE,
JOKa3aTeNbCTBO U
MOJEJINPOBATH

BEIUHCJICHUS. YMeTh

yCIOBUE 3aladd C IOMOIIBIO
pHUCYHKa,
JIOTIOJIHUTENIBHBIE ITOCTPOCHUSI B XOJ€ PELICHUS.
VYMeTh BBLACHATH Ha 4YepTeke KOH(Urypauuw,

JCpTEeIKa NI MpoOBOAUTDH

HEOOXOAUMBIE ISl TPOBEACHUS OO0OCHOBAHUI
JIOTUYECKUX IIIaroB peEIIeHUs. YMETh pelaTh

3ala4yi Ha MOCTPOCHUC, [JOKaA3aTCJILCTBO U

BblUKCIeHHUs. Pacmo3HaBaTh Ha — uepTekax
PaBHOCTOPOHHHE, pPaBHOOEIpPEHHBIC, pPaBHbBIE
TPEeYroJbHUKU o YKa3aHHbIM paBHBIM

3JIEMEHTaM, IPUMEHASI CBOWCTBA TPEYTOJIbHUKOB,
MIPU3HAKH
HETOCPEICTBEHHO

paBeHCTBA
IPUMEHSTh

TPEYrOJIbHUKOB;
MpU3HAKU
paBEHCTBA TPEYrOJIbHUKOB. JI€JaTh BBIBOJBI M3
PaBEHCTBAa TPEYTOJbHUKOB; BBIYUCIISATH 3HAYCHUS

87




MyHununaipHOe OI0PKETHOE 001e00pa30BaTeIbHOE YUPEKICHUC —

cpeanss o0iieoopasoBarenbHas mkosia Ne 5 roponaa Mckuruma HoBocubupckoit obmactu

Tema pa3nena IIpeameTHoe YV
coJep:kaHue
MIOCTPOEHHUE yTJIa, JUIMH  CTOPOH, TpagyCHYlO Mepy  VIJOB,

PaBHOTI'O IaHHOMY;
IIOCTPOCHHE
TPEYTOJIbHUKA 110
TPEM CTOPOHAM;
IIOCTPOCHHE
NEPIECHIUKYJIIApa K
MIPSIMOM; TOCTPOEHNE
OMCCEKTPHCHI yIIa.

MEePUMETPBI TPEYTOJIbHUKOB, PUMEHSS PU3HAKU
pPaBEHCTBA TPEYroJIbHUKA, MPU3HAK M CBOMCTBO

PaBHOOEAPEHHOTO TPEYroJIbHUKA, YMETh
IIOHUMAThb YCJIOBHUC 3aJa4u, BJIaAACTH
COOTBETCTBYIOIICH TEPMUHOJIOTHEH u
CHUMBOJIMKOH; YUTATh YEePTEIKH,

COIMIPOBOXOAOIINE TCKCT 3adadu, COIMOCTABJIATH
TCKCT 3aJlaud C JAHHBIM YCPTCIKOM, BBIACIIATL HAa

yepTexe HE00XO0IUMYIO pu 3a1auu
KOH(UTypaIuIo.

[TapamtensHbie | B3aumHoe @opMyJIMpOBATh  OINPEIECICHUE MapaAJUICIIbHBIX
IpsIMbIE pacnosoKeHue NPSMBIX; YIJIOB, 00pa30BaHHbBIX MPU NEPECEUCHUN
13 MPSIMBIX HA JIBYX  MapajulelIbHbIX  MpPSAMBIX  CEKYUIEH;
IIJIOCKOCTH: dbopMynupoBath AKCUOMY napajIeIbHbIX
napaJijiesibHbIe U npsiMbIX. JloKa3bIBaTh TEOPEMBI, BBIPAYKAIOLIUE
nepeceKaronmecs CBOMCTBA M NPU3HAKU MAPAJUIENIBHBIX MPSIMBIX.
npsimble. Teopembl 0 | YMeTh pacro3HaBaTh Ha depTexkax, u300pakaTh,
MapajuieIbHOCTH U dbopMynupoBaTh ONpeleieHHE MapalieIbHbBIX
MEPHEeHIUKYJIIPHOCTH | IPSAMBIX; YIJIOB, 00pa30BaHHbIX NP MepeceUeHUH
MPSIMBIX. IBYX TapajjIebHbIX MPSAMBIX CEKyIlel; YMETb
¢dbopmynupoBaTh aKCHUOMY napasiesIbHbIX
OpsIMBIX. YMETh (POpMyIHpoBaTh U JOKa3bIBaTh
TEOPEMBI, BBIPAKAIOIINE CBOMCTBA M INPU3HAKU
NapajuleNIbHbIX  NPSAMbIX. YMETh  I[OHUMAaTh
yCIIOBUE 3aJaud, BIAJETh COOTBETCTBYIOUIEH
TEPMUHOJIOTUEH U CHUMBOJIMKOW; YMEThb YUTaTh
YEepTEKH, COMPOBOXKIAIOIIME TEKCT 3aJlayH,
COMOCTABIIATh TEKCT 3a/1a4 C IaHHBIM YEPTEKOM,
BBIICNISATh HA 4YEpTEKE HEOOXOAUMYIO IIpH

pElIeHNH 3aa9i KOH(UTYPALIHIO.
Cootnomenue | [Ipusnaku paBeHcTBa | @opMyIHpOBaThH U 10Ka3bIBATH TEOPEMBI O CyMME
MEXIy MPSIMOYT OJIbHBIX VJIJIOB  TPEYrojbHUKa, O  BHEUIHEM  yrje
CTOPOHAMH U TPEYTOJIbHUKOB. TPEYroJbHUKA, COOTHOLIEHUSX MEX1Y CTOPOHAMU
yriaamu Hepasenctso U yriamMd  TpeyroibHuka.  OOBACHATH U
TPEYroJIbHUKA | TPEYrOJIbHUKA. WJUTFOCTPUPOBATh HEPABEHCTBO TPEYrOJIbHUKA.
18 CooTHomeHus MeXy | YMeTh (GOopMyaupoBaTh U JIOKa3bIBaTh CBOWCTBA

CTOPOHAMU U yriaMu
Tpeyroyibuka. Cymma
YTJIOB TPEYTrOJbHUKA.
Bnemnue yriibl
TPEYroJIbHUKA,

U TPU3HAKH IPSIMOYIOJBHBIX TPEYrOJbHHUKOB.
Pemate 3amaun Ha IMOCTPOCHHE C IIOMOILBIO
LUPKYJIS U JUHEWKH; YMETb HAXOIWUTH YCJIOBHS
CYLICCTBOBAHMS  pEUICHUS.  YMETh

MPOCTEUIIINE 3a]]a4H 110 TEME

pemiarthb
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Tema pa3nena IIpeameTHoe YV
coJep:kaHue

TeopeMa O BHEIIHEM
yTJie TPEYTrOJIbHUKA.
I'eomerpuueckue
MeCTa TOYCK.
3aMeuaTelbHEIS
TOYKH TPEYTrOJbHHUKA!
TOYKHU MEePEeCCYEHUS
OuCCeKTpHUC, MeuaH,
BBICOT UJIH KX
MPOAOJKEHUIN

IloBTOpEHHE. I'otoBast KOHTpOJIBHAS
Pemenne 3agau | pabora
12
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IInanupyembie pe3yabTaThl 00y4eHUsI MATeMaTHKe B 7 KJjacce.

Y4yeHuK HAy4YuTCH B 7 KJjacce
(111 KCOJIB30BAHMSA B MOBCEIHEBHOM KM3HM U 00ecredyeHUus1 BO3MOKHOCTH
YCHENIHOT0 MPOA0JIKEeHUsI 00pa3oBaHusi HA 02a30BOM YPOBHeE)
DJIeMEHThI TEOPUHM MHOKECTB M MATEMATHYECKOI JIOTHKHU

e OmnepupoBath Ha 0a30BOM YpOBHE IMOHATHSAMU: MHOXECTBO, JJIECMEHT
MHOECTBA, MOJMHOXECTBO, MPUHAIJICAKHOCTB;
® 3aJlaBaTh MHOXKECTBA MEPECUUCICHUEM UX DJIEMEHTOB;
® HaxOJWTh TMepeceueHue, OOBEIUHEHHE, IMOJMHOXKECTBO B MPOCTEHIINX
CUTYyalusX;
e oOmnepupoBaTh Ha 0a30BOM ypOBHE MOHATHUSMH: OIpEACICHUES, aKCHOMa,
TeopeMa, 10Ka3aTeIbCTBO;
® [PUBOJAUTHL MPUMEPHl U KOHTPOPUMEPHI JJIsI TOITBEPXKICHUS CBOMX
BbICKa3bIBaHUMU.
B noBceqHeBHOI KU3HU M NIPU U3YYEHUM IPYTHX NPEIMETOB:
® JCIONB30BaTh Tpaduyeckoe TMPEACTABICHHE MHOXECTB [IJIsi OMHCAHUS
peabHBIX TPOIECCOB W SBJICHHWM, NMPH PEIICHUH 3a7ad JIPYrux y4eOHBIX
PEMETOB.
Yucaa
e OmnepupoBarh Ha 0a30BOM ypOBHE MOHATHAMU: HATYpPAJIbHOE YHCIIO, IIEJI0e
YUCJI0, OOBIKHOBEHHAas JApoOb, JecsATUYHas ApoOb, CMEIIaHHas Jpoob,
palMoOHAIBLHOE YUCIIO;
® CMOJIb30BaTh CBOMCTBA YMCEN W IMpaBWja JICMCTBUN MPU BBIIIOIHEHUU
BBIYUCIICHUI;
® ICMOJIb30BaTh MpPHU3HAKK AeIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUHU
BBIUMCIICHUH U PEILICHUN HECIIOKHBIX 3a]1a4;
® BBHINIOJHATH OKPYIVICHUE palMOHAbHBIX YHCET B COOTBETCTBUU C
MpaBUJIaMu;
® CpaBHHUBATh YHCIIA.
B noBceaHeBHOI JKM3HU M IPH U3YYEHNH APYTUX NMPeAMETOB:
® OIICHUBATh PE3YyJbTAaThl BHIUHUCICHUIN MPU PEIICHUM MPAKTUUYECKUX 3a]ay;
BBITIOJIHATH CPABHEHUE YHUCEN B PEAJIbHBIX CUTYyaIUsX;
® COCTaBJISATh YWCJIOBBIE BBIPAKECHUS MPHU PEUICHUM MPAKTUYECKUX 3aJad U
331249 U3 APYruX y4eOHBIX MMPEIMETOB.
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ToK1eCTBEeHHbIE TPe00pa30BaAHMSA

e BrINoMHATE HECIOXKHBIE TpeoOpa3oBaHUs IS BBIYUCICHUS 3HAYCHHUI
YUCJIOBBIX  BBIPAKEHUW, COAEPKAIIMX CTENEHHM C  HaTypaJlbHbIM
MMOKa3aTeIeM;

® BBINIOJHATh HECJIOXKHBIE TTPEoOpa30oBaHUsI 1EIBIX BBIPAXKEHUN: PACKPHIBATH
CKOOKH, TPUBOJIUTH MOJOOHBIC ClIaraeMbI¢;

® HCIIOIb30BaTh (POPMYJIBI COKpAIIEHHOI'0 YMHOXKEHHUS (KBaapaT CYMMBI,
KBaJpaT Pa3HOCTH, Pa3HOCTh KBAJIpaTOB) ISl YHPOIICHUS] BBIYUCICHUN
3HAYEHUU BBIPAKECHUM;

B noBcegHeBHOM KU3HU U NP U3YYEHUH APYTUX NPeIMETOB:

® [IOHMMAaTh CMBICJI 3aIIMCHU YUCJIA B CTAHJAPTHOM BUJIE;

e oIepupoBaTh Ha 0A30BOM YPOBHE MOHSATHEM «CTaHAAPTHAS 3aIUCh YHUCIIAY.
YpaBHeHMs1 M HEPpABEHCTBA

e OmnepupoBaTh Ha 0a30BOM YpOBHE TMOHATHUAMH: PABEHCTBO, YHCIOBOE
PaBEHCTBO, ypaBHEHNE, KOPEHb YPAaBHEHUS, PEIICHUE YPABHEHMS;
® IIPOBEPATH CIPABEIIMBOCTb YUCIIOBBIX PABEHCTB;
® pEIIATh CUCTEMBI HECIIOKHBIX JIMHEWHBIX YPABHEHUN;
® IIPOBEPATH, ABJISIETCS JIU JAHHOE YHUCIIO PEMIEHUEM YPABHEHUS;
B nmoBcegHeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX NPEAMETOB:
® COCTaB/ITh M peulaTh JIMHEMHBIE YpAaBHEHUS IIPU PELICHUHM 3ajady,
BO3HUKAIOUIUX B IPYTUX YYEOHBIX IPEIMETAX.
CTaTuCTHKA U TEOPHUS BEPOATHOCTEH

e pemarh MPOCTCHIINE KOMOMHATOPHBIC 3a7a4d METOJOM TPSIMOTO |
OpraHWU30BaHHOTO Tepedopa;
® TIPENCTaBIATH JAHHBIC B BUE TaOIUII, TUarpamm, rpadukos;
® uyuTaTh MHGOPMAIIMIO, TMPEACTABICHHYIO B BHJE TaOJUIbI, JHArPaAMMBI,
rpaduka;
B noBce1HeBHOM KM3HU U NIPH M3yYeHHH APYTHX NMPeIMETOB:
® OIICHUBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM Tiepedopa.
TekcToBBIC 321a4U

e Pemare HECHOXHBIE CIOKETHBIE 3aJayd  pa3HbIX THUIIOB Ha BCE
apupmMeTHyecKue AeiCTBuUS;

® CTpPOWUTH MOJIENb YCJIOBHUS 3aJaud (B BHUJE TaOJUIbI, CXEMbl, PUCYHKa WUJIU
YpaBHEHHUSI), B KOTOPOM JaHbl 3HAYEHUS JIByX M3 TPEX B3aUMOCBS3aHHBIX
BEJINYMH, C LETbIO MTOMCKA PEIICHUS 3a/1a4H;

® OCYLIECTBIISITh CIIOCOO MOMCKA PEIIECHUs 3a/ladd, B KOTOPOM PACCYXIEHUE
CTPOUTCS OT YCJIOBHS K TPEOOBAHHIO MIIH OT TPEOOBAHUS K YCIOBHIO;
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® COCTaBJISITH IUIAH PEIICHUS 3a/1a4H;
® BBIJICIIATH dTaIlbl PEIICHUS 3a/1a4H;
® UHTEPIPETUPOBATh BBIYUCIUTEIbHBIC PE3YJIbTAaThl B 3ajade, HCCIEI0BATh
MOJIYYEHHOE PEIICHUE 3a/1a4H;
® 3HATh Pa3JIUYUE CKOPOCTEH 00BEKTa B CTOSYCH BOJE, MPOTHUB TCUCHUS H I10
TEUEHUIO PEKU;
® pelIaTh 33/1a4M Ha HAXOXkKJACHUE YaCTH YUCJa U YKCIIa 110 €ro YacTH,
® pemath 3aJayd pa3HBIX THMNOB (Ha paboTy, Ha IOKYIIKH, Ha JIBHKEHHE),
CBSI3BIBAIOIIMX TPU BEJIMYMHBI, BBIJICISATH ATU BEJIMYMHBI U OTHOIICHUS
MEX]1y HUMU;
® HAaXOJWUTh IPOIEHT OT YHWCJA, YHUCJIO IO MPOILEHTY OT HEro, HaxOIUTh
MPOLICHTHOE CHUKEHUE WUJTU MPOIIEHTHOE MOBBIIIICHUE BEJIUYHHBI;
® pelIaTh HECIOXKHbBIC TOTMUECKUE 3aa4l METOJIOM PACCYXKICHUU.
B noBcegHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NMPEAMETOB:
® BBIJIBUraTh TUIIOTE3bl O BO3MOXKHBIX MPEAETbHBIX 3HAYEHUSX HCKOMBIX B
3a71a4ue BEJIMYMH (JI€T1aTh MPUKUIKY).
I'eomeTpnueckne Gurypbl

e OnepupoBaTh Ha 6a30BOM YPOBHE MOHITUSAMU T'€OMETPUUECKUX PUTYD;
® U3BJIEKATh UHPOPMALIMIO O TEOMETPUUECKUX (PUrypax, IPeICTaBICHHYIO Ha
YyepTexax B IBHOM BUJIE;
® TPUMEHSTH JJI PEIICHUS 3a7]a4 FTe€OMETpUYECKHre (PaKThI, €CIU YCIOBUS UX
® TPUMEHEHMS 3aJaHbl B IBHOU (opMe;
e pemath 3aJa4d Ha HAaXOXKJICHHE T'€OMETPUUYECKHUX BEIMYHMH MO oOpasuam
WIN aIrOpUTMaM.
B noBceqHeBHOM KM3HU U NIPU U3YyYeHHMH APYTHX NPeIMETOB:
® ICIIOJIb30BAaTh CBOWCTBA T'€OMETPUUYECKUX (UTYp ISl PEUICHUs THUIIOBBIX
3a/la4, BO3HUKAWOIIUX B CHUTyalUssX IIOBCEIHEBHOM JKM3HM, 3a]ad
IPAKTUYECKOT O COJEPKAHMSL.
OTHOLICHUA

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSATUSIMU: PABEHCTBO (GUTYp, paBHbIE
burypel, PpaBEHCTBO TPEYTrOJIbHUKOB, MAPAIUIEIIBHOCTh  MPAMBIX,
NEePHEHIUKYJIAPHOCTh MPSAMBIX, YIJIBI MEXKIY HPSMBIMH, MEPIECHIAUKYISD,
HAaKJIOHHAs, IPOCKLIHS.

B nmoBcegHeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX NPEAMETOB:

® JCIIOJIb30BaTh OTHOWIEHUS JIJISl PEUICHUS IPOCTENIINX 3a/1a4, BO3HUKAKOLIUX

B PEAIbHOM KU3HHU.
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HN3mMepeHusi 1 BLIYUCIEHUS

e BrINonaHATh U3MEpPEHUE JJIMH, PACCTOSHUMN, BEIUYUH YIJIOB, C IOMOIIBIO
WHCTPYMEHTOB JIJIs1 U3MEPEHUM JIJTUH U YTJIOB;
B noBcegHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPEAMETOB:
® BBIYUCIIATH PACCTOSHUS HAa MECTHOCTH B CTaHAAPTHBIX CUTYaAIMSIX, TUIOMIATN
B IIPOCTEHIINX CIy4YasiX, IPUMEHITh (OPMYJIbI B IPOCTEUIINX CUTYaAlUSIX B
[TIOBCEIHEBHOM KU3HHU
I'eomeTpuyeckre NOCTPOECHUS

e l300paxkaTh TUIOBLIE TIOCKUE (GUTYPHI U PUTYPHI B TPOCTPAHCTBE OT PYKHU
Y C TIOMOIIbIO HHCTPYMEHTOB.
B noBceqHeBHOM KM3HU U NIPU U3yYeHUU APYTUX NPeIMeTOB:
® BBLIMOJHATH MPOCTEHININE TOCTPOCHUS HAa MECTHOCTH, HEOOXOAUMBIE B
pEATBHOW KU3HU.
HcTropus MaTeMaTHKHU

e OmnuchiBaTh OTHAEJbHBIE BBIJAIONINECS PE3YIbTAThl, MOJYYEHHBIE B XOJ€
pa3BUTHUSI MATEMATUKU KaK HAYKU;
® 3HAaThb NPUMEPBl MATEMATHYECKUX OTKPBITUM M WX aBTOPOB, B CBS3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPUEM;
® [IOHMMAaTh POJb MATEMATUKH B pa3BuTun Poccuu.
MeToabl MATEMATHKH

e BpiOupaTh MOAXOASIINN N3YUCHHBI METO/ JJI PEHICHUS U3YYEHHBIX TUIIOB
MaTeMaTUYECKHUX 3a]1a4.
Y4YeHHuK MOJIyYUT BO3MOKHOCTH HAYYHUTBLCH B 7 Kjacce
AJ1s1 00ecrneYeHUus1 BO3MOKHOCTH YCIECIIHOI0 NMPOJ0JIKEHUsI 00pa30BaHUs HA
0a30BOM M yIJIy0JIeHHOM YPOBHSAX
JJIeMEeHThI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKHU

o  Onepuposamb NOHAMUAMU: OnpeodereHue, meopemd, aKCUoOMd, MHOMICECmEo,
Xapaxmepucmuku MHONCECMed, deMeHm MHOXCECMEA, Nycmoe, KOHeuHoe U
beckoHeuHoe MHOHACECMB0O, NOOMHONCECMBO, NPUHAODIEHCHOCb, BKIIOUEHUE,
PABEHCMBO MHONCECMB,

® onpedensamsb NPUHAONIEHCHOCHb INEMEHMA MHOMCECmsy, 00beOUHeHUI0 U
nepeceyeHuro ; MHO}CeCma,

®  300a8amb MHOIHCECMBO C NOMOWbIO NEPEeUUCTEeHUs INEMEHMO8, CIOBECHO20
onucauusi;

® U300padxdcamsv MHONCECMBA U OMHOULEHUE MHONCECME C HOMOUWbIO KPY208
Dinepa;
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onepupoeams NOHAMUAMU. 6blCKA3bleAHUE, UCMUHHOCMb U JIOJCHOCN1b
BbICKA3bIBAHUA, ompuyaHue 6blCK'd3bl€ClHML7, onepayuu HAo
6bICKA3bIBAHUAMU. U, UIU, HE, YCIIOBHbIE B6bICKA3bIBAHUA (uMnguKauuu);

cmpounitv 6bICKA3bl6AHUA, OMPUUAHUA BbICKA3bIBAHUL.

B noBcegHEeBHOM KU3HU U NIPU U3YYeHUHU APYTUX NPeAMETOB:

cmpoums YenouKu YMO3AKIOYEHUNl HA OCHOBE UCHONb30BAHUS NPAGUT
JIO2UKU, UCNOAb308AMb MHOJICECMEd, ONepayuu ¢ MHONCECMBAMU, UX
epaghuueckoe npedcmasnenue Ons ONUCAHUS PEAbHbIX NPOYEeccos8 U
S6NEeHU.

Yucia

NOHUMAMb U OOBIACHAMb CMBIC I/IOSML;MOHHOZZ 3anucu HamypajibHo20 Yucia,

BLINOIHAMb  BbIUUCACHUS, 6 MOM YUCIe C UCHOIb308AHUEM NPUEMOB
PAYUOHATIbHBIX BbIYUCTICHULL

BbINOIHAMb OKPY2IeHUE PAYUOHATbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,
YIOPs00UUBAmMd YUCAA, 3ANUCAHHbIE 8 BUOe 00bIKHOBEHHOU U OeCAMUYHOLL
opoou,

Haxooumv HOJ/] u HOK uucen u ucnonvzosams ux npu peuienuu 3a0ay.

B noBcegHEeBHOM KU3HU U NIPU U3YYEHHHU IPYTUX NMPeAMETOB:

NPUMEHAMb — NPABUNA  NPUOTUIICEHHBIX — BbIYUCICHUN  NpU  peuleHuu
NPAKmMuyecKux 3a0ad u peuleHuu 3a0ay Opyeux yueOHvlx npeomemos;
BbLINONHAMb — CPABHEHUe  pe3yIbmamos — 6bIYUCIEHU  NpU  peuleHuu
APAKMUYECKUX 3a0a4, 8 mom 4ucie NPUOIUNCEHHBIX BbIYUCTeHUT,
cocmasnsime U - OYEeHUBAMb  HUCLOBble  BbIPANCEHUS. NPU  pPelleHUl
NPAKmMuyecKux 3a0ad u 3a0ay u3z opy2ux y4eonvix npeomemos;

3anucvl@ames U OKpPY2ISMb YUCIO08ble 3HAYEHUS PealbHblX BelUdUH C
UCNONIL30BAHUEM DAZHBIX CUCTNEM USMEPEHUSL.

TokI1eCTBEeHHbIE TPeo0pa30BaAHNA

Onepuposamb NOHAMUAMU CMENEeHU C HAMYPATbHLIM NOKA3amesnem;
BLINOJIHAMb NPEoOPA30BAHUS YENbIX BbIPANCEHUL: OelCMBUs C 0OHOUIeHAMU
(cnodciceHue, @vluumaHue, YMHOMCEHUE), OeUcCmeus ¢ MHO2OUIeHaAMU
(crodicerue, gbluumanue, YMHOJICEHUE),

6bINOJIHAMb PA3N0HCEHUE MHOCOUJIEHO6 HA MHOJMCUmMeNIU OOHUM U3 CNOCODO08:

gblHeCeHUe 3a CKOOKY, 2pYRNUPOBKA, UCNONb308AHUE (POPMYT COKPAUIEHHO20
VMHOMCEHUS, 8blOENAMb K8AOPAMm CYMMbl U PA3HOCMU OOHOUNEHO8,

B noBceqHeBHOM KU3HU U IPH U3YYCHHUU APYI'HX NIPEAMETOB:

BLINONIHAMb NPeodPA306aHUs U O0euUcmeuss ¢ YUCIAMU, 3ANUCAHHLIMU 8
CMAaHOApmMHOM 8UOe;
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BbINONHAMb NPEeoOPA306aAHUs ANCEOPAUYECKUX BbIPANCEHUU NPU pelleHUl
3a0a4 Opyeux yueOHvIX npeomemos.

YpaBHeHUS ¥ HEPABECHCTBA

onepuposamv NOHAMUAMU: YPAGHEeHUe, KOPEeHb VPABHEHUs, peuleHue
VpaeHeHus, peuiamsv JUHelHble YPAGHEHUs U YPAGHEHUs, C800UMble K
JIUHEUHBIM C NOMOUWBIO MOHNCOECEEHHBIX NPeoOPA308aHULL

pewiams TUHelnble YPAGHEHUs C NapAMEempamu,

pewiams HeCI0HCHbIe CUCEMbl JIUHEUHbIX YPABHEHUU C napamempamu,
pewams HeCI0ICHbLE YPAGHEHUSA 8 YEIbIX YUCIAX.

B moBceqHEeBHOM KU3HU U NIPU M3YYEHHUHU APYTUX NPEAMETOB:

cocmasnsime U pewamsv JUHeliHble YPAGHeHUs, YPABHeHUs, K HUM
c800AUWUECS, CUCTNEMbL TUHEUHbIX YPAGHEeHUll npu peuleHuu 3a0ai Opy2ux
VUEOHbIX NPeoOMemos;

BLINOIHAMb OYEHKY NpaABOON000OUs pe3yibmamos, HOLYYAeMblx Hnpu
peuwleHuy JIUHEUHbIX YPAGHEeHUU U CUCmeM JUHEUHbIX YPAaeHeHUl npu
peueruu 3a0ad 0py2ux y4eoOHbix npeomemos;

gLIOUpAMb  COOMEEMCmeyowue VpPasHeHuss Ulu Uux cucmemvl OJis
COCMABIeHUsI MAMEMAMU4ecKoU MOOenu 3a0aHHOU PealbHOl CUMYayuu Uil
NPUKIAOHOU 3a0a4u;

yMemsb UHMEPNPemupo8ams MNOJIYVHeHHbIL NpU peuleHUU VPAGHeHUs UIU
cucmemvl pesyibmam 8 KOHMmeKCcme 3A0aHHOU PeanbHOU CUmyayuu uiu
NPUKIAOHOU 3a0ayl.

TekcToBbLIC 3a1a4YN

Pewams npocmeie u cnooicuvie 3a0avu pasuvix munog, a makice 3a0ayu
HOBbIUEHHOU MPYOHOCTU,

UCNONIL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeiu MeKCMO8 CLONCHBIX
3a0ay OJisl NOCMPOEHUS NOUCKOBOU CXeMbl U PeUulenusl 3a0a4,

Pasiuyames Mooeilb meKCma u Mooeb peulerus 3a0a4u, KOHCMpyuposams K
OOHOU MOOeNU peuleHUuss HeC/0JNHCHOU 3a0ayu pasHble MOoOelu MmeKcma
3a0ayu;

3HaAMb U NPUMEHAMb 00a cCnHOCObA NOUCKA peuleHus 3a0ay (om mpebosaHus
K YCA0BUIO U OM YCI08USL K MPeb0B8aHUI0);

MOOCUPOBAMb  PACCYHCOCHUSL NPU NOUCKE peuleHus 3a0a4d ¢ NOMOWbIO
epagh-cxemol,

8b10€/ISIMb IMANbL PEUeHUs: 3a0aYU U COOEPAHCAHUE KAHCO020 dIMAanda,
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yMemsb 8blOUpamsb ONMUMATbHBINI MEemOoO peuleHus 3a0aiyu U 0CO3HABAMb
8bI00p Memood, paccmampueams pasiuiHbvle Memoovl, HAX0OUMb pPA3Hble
peutenus 3a0ayu, eciu 603MONCHO,

AHAUBUPOBANb 3AMPYOHEHUS. NPU PEUeHUU 3a0ay,

BLINOIHAMb — PA3IUYHLIE — NPeoOpaA308aHUsi  NPEONOANCeHHOU  3a0adl,
KOHCMPYUpo8ams HOBble 3a0ayu U3 OAHHOU, 8 MOM Yucie 0Opammubie;
UHmMepnpemuposams  GbIYUCIUMENbHbIE  pe3yIbmamvl 8  3a0aue,
uccne0os8ams NoyYeHHoe peueHue 3a0ay;

AHAIUBUPOBANL BCEBO3MONCHBIE CUMYAYUU 83AUMHO20 PACNOTIONCEHUS. 08YX
00beKmMo8 U UMeHeHUe UX XAPaAKmepucmux npu COBMeCMHOM OBUNCCHUU
(ckopocmb, 8pems, paccmosiHue) npu peweHuu 3a0ay Ha 08udceHue 08yx
00beKmo6 Kak 8 00HOM, MAK U 8 NPOMUBONOJIOHNCHBIX HANPABLEHUSX,
UCCNe008aMb 8CEBO3MONCHbIE CUMYAYUU NPU PeUeHUU 3a0ad Ha O8UNCEHUE
no peKe, paccmampusams pazusle CUCHeMbl OmMcyema,

peuiams pazHooopasHvie 3a0aiu «HA 4acmuy, peulams U 0O00CHOBLIBAMb
ceoe  peuwienue 3a0ay  (8bl0€SIMb  MAMEMAMUUECKYI0  OCHO8Y)  HdA
Haxodcoenue 4acmu Yucid U Yyucia no e20 4acmu Ha OCHO8e KOHKPEMmHO20
cmuleaa opoou,

0CO3HABAMb U  OOBACHAMb  UOCHMUYHOCHb  3A0ay  PA3HLIX  MUNOS,
CBA3bIBAIOWUX MPU BeUYUHBL (HAa pabomy, HA NOKYNKU, HA OBUICEHUE),
8bIO0ETISIMb IMU BETUYUHBL U OMHOUEHUS MeNCOY HUMU, NPUMEHAMb UX NPU
peutenuy 3a0ay, KOHCmMpYuposams cOOCMeEeHHble 3a0ay YKA3aHHbIX MUNos;
81adems OCHOGHbIMU MEeMOOAMU peuleHUus 3a0ay Ha cMecu, CNiaswl,
KOHYeHmpayuu,

pewams 3a0a4u HA NPOYeHmbsl, 8 MOM UUcle, CLONCHblEe NPOYEHMbL C
060CHOB8AHUEM, UCNONB3YSL PA3HBIE CNOCODDI;

pewiams o2udeckue 3a0aiu pasHblMu cnocobamu, 8 mom 4ducie, ¢ 08yMs
onoxamu u ¢ mpems OJIOKAMU OAHHLIX ¢ HOMOWbBIO MAOAUY,

peuwiams 3a0auu no KOMOUHAMOPUKe U Meopuu 8eposmHoCcmel Ha OCHOGe
UCNONIb308AHUS U3YUEHHBIX MeMO0008 U 000CHOBbIBAMb pelleHUe;

peuiams HeCl0diCHbLE 3A0ayU N0 MAMEeMAmu4eckol Cmamucmuxe;

061a0emb  OCHOBHbIMU ~ MEemOOaMU  pPeWleHUs  CIOHCEMHbIX — 3a0au:
apugmemudeckuti, aneeopauyeckui, nepeoop 8apUAHmMos,
2eomempuieckutl, spaguieckuti, NPUMEeHAMsb UX 8 HOBLIX NO CPABHEHUIO C
U3YYEHHBIMU CUMYAYUSX.
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B noBceqHeBHOM KM3HU U NIPU U3yYeHHUH JAPYTUX NPeIMeTOB:

8bl0eNIAMb NpU  peuleHuu 3a0ay XapakmepucmuKky paccmMampueaemou 8
3a0aue cumyayuu, OMIUYHbIE OM pealbHbIX (me, O0m  KOmOopbixX
abcmpazuposanucy), KOHCmMpyupoeams HOGble CUMYayuu C yYyemom IMux
Xapakmepucmuk, 8 YaCMHOCMU, NPpU peueHuu 3a0ad Ha KOHYeHmpayuu,
YVUUmMbl8amsv NJIOMHOCHb 6eUeCmed,

® peuwamdvb U KOHCmMPYyupoeamntb 3a0a4u HA4 OCHOGe paccmomperusl peailbHblx

cumyayuil, 6 KOMOpbLIX He mpedyemcsi MOYHbIL —GbIYUCTUMETbHDIL
pe3yibmam,

® peuanisv 3a0a4u HA O0BUdICEHUEe NO peKe, paccmampueasd pd3Hbvle Cucniembsl

omcdema.

CTAaTHCTHKA U TeOPHS BePOSATHOCTEH

Onepuposams  nouamusmu: cmoiduamole U Kpy2ogvle OUASPAMMDL,
mabauybl 0aHHbIX, CpedHee apudmemuieckoe;

ussnekams uHopmMayuio, npeocmasieHtHyo 8 mabiuyax, Ha Ouazpammax,
epacghuxax;

cocmaenames  madauysl, CMpoums OuacpamMmvl U 2paguku Ha OCHOGe
OAHHBIX;

NPUMEHAMb NPABUILO0 NPOU3BEOCHUS NPU PeUeHUU KOMOUHAMOPHBIX 3A0a4,

npeocmasisaimes UHPOPMAYUIO ¢ NOMOWbIO Kpy208 Jinepa;

B nmoBcegHeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX NPEAMETOB:

U361eKamo, UHMEPRPemuposams U Npeodpas0evleams  UHGOpMaAYUro,
npeoCcmasiennyo 8 mabauyax, Ha OUaspamMmax, cpapurax, omparicarouyio
CBOUCMBA U XAPAKMEPUCIUKU PEATbHBIX NPOYECCO8 U S6NEeHULL,

onpeoensims CIMAmUCmuyecKue xapakmepucmuky 8blOOpoK no madauyam,
ouazpammam, 2pagukam, binOIHAMb CPAGHEHUE 8 3a8UCUMOCIU OM Yeau
peutenus 3a0avu;

T'eomerpuueckune Gpuryvpnl

Onepuposams NOHAMUAMU 2eOMEMPULECKUX uyp;

u3gleKams, UHMepNpemuposams U npeoopas’oevléams UHGopMayuw o
2eomempudeckux hueypax, npeocmasieHHy0 Ha 4epmercax;

npUMeHAmb ceomempudeckue Gaxmsl 01 peuieHus 3a0ad, 6 mom uucie,
npeononasarouux HeCKOIbKO uWa2o8 Peuenusl,;

Gopmynuposams 8 NPOCMeEUUUX CIYYASX CEOUCMBA U NPUSHAKU (hucyp,
O00KA3bIBAMb 2e0MeMPUYECKUE YMBEPIHCOCHU,

8l1ademsv CMaHOaApmMHoOU Kiaccugurayuel mpey2oibHUKos.
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B nmoBcegHEeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX NPEAMETOB:
® UCNONBL308AMb CBOUCMBA 2e0MempUdecKux uayp 05 peuieHus 3a0ay

NPAKMUYeCcKo20 Xxapakxmepa u 3a0ad u3 CMeNCHbIX OUCYUNTIUH.
OTHOIICeHUNA

e Onepuposamb NOHAMUAMU: PAGEHCMBO (Duayp, pasHvle hu2ypsl, paseHCcmeo
Mpey20ibHUKO8, NAPALIeNbHOCb NPAMbIX, NEPHEHOUKYIAPHOCMb NPIMbIX,
Velnvl MexHcOy NpAMbIMU, NePREeHOUKYIAD, HAKNOHHASA, NPOEKYUs,
B noBcegHEeBHOM KU3HU U NIPU U3YYEHHHU JPYTUX NMPeAMETOB:
®  UCNONBL308AMb OMHOUIEHUS OJISl peuleHusl 3a0ad, G03HUKAIOWUX 8 PealbHOU
JHCU3HUL.
HN3mepennsi M BbIYMCICHUS

o Onepuposamsv npeocmasieHusMu o OJuHe Kak eeiuduramu. IIpoeooumuv
Gopmynupoeams 3a0auu Ha GblUUCIEHUE OJIUH U PEULams UX.
B noBceaqHeBHOM KU3HU M NIPU U3YYEHHH IPYTUX NMPEAMETOB:
®  1POBOOUMb BLIYUCIIEHUSL HA MECHHOCU,
®  NpuUMEeHAMb hOPMYIbL NPU BLIYUCTEHUSX 8 CMENCHBIX YUeOHbIX NpeoMemax, 6
OKpYHCcaoweri 0eucmeumerlbHOCmL.
I'eomMeTpuYecKHre MOCTPOCHUS

o 3006pasicamv ceomempuyeckue Queypvl no meKcmosoMy U CUMBONIbHOMY
ONUCAHUIO;
® (CB0OOOHO ONEpUPOBAMb HEPMENCHLIMU UHCIMPYMEHMAMU 8 HECIONCHLIX
CAYHASX, BLINOJHAMb NOCMPOEHUSL MPEY2OJIbHUKO8, NPUMEHAMb OMOeNIbHble
Memoodbl NOCMPOEHUN YUPKYIeM U JUHEUKOU U NPpO80OUMb npocmetiuiue
UCCIe008aHUs. YUCIA PeULeHULL,
® u300paxdcamev mMunosvle NIOCKue Queypvl U 0OveMHbvle meia ¢ NOMOWbIO
NPOCMEUUUX KOMNbIOMEPHBLIX UHCIPYMEHMO8.
B noBcegHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPEAMETOB:
® GBLINONHAMb NpOCmelwue NOCMPOEHUs HA MeCMHOCMU, HeobXxooumvle 8
PeanbHOU HCUZHU,
® OYeHUBAMb Pasmepovl PEAbHBIX 00BEKMOB8 OKPYIHCAIOUe20 MUPA.
Hcropusi MAaTeMATHKH

o Xapaxmepuzoeamv 6KIAO BbLOAIOWUXCA MAMEMAMUKO8 8 pazsumue
MAMeMamuKy U UHbIX HAYYHBIX obaacmel,
® NOHUMAmMbv poib Mamemamuku 6 paseumuu Poccuu.
MeToabl MATEMATHKH

L4 HCI’ZOJZbS’yﬂ U3y4€eHHble Mel’l’lOabl, npoeodumb 00Ka3ameﬂbcme0, 6bIlNOJIHAMb
onpoeepoIcerue,
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gulOUpams  u3yyeHHuvle Memoobl U UX KOMOUHAYUu Ol peuleHusl

Mamemamuyeckux 3a0ad;

UCNONIL308AMb MameMamuieckue 3HaHus 01 ONUCAHUSL 3AKOHOMEPHOCmell

8 OKpYHcaouel 0eticmeumebHOCMU U NPOU3BEOeHUSX UCKYCCMBA,

NpUMeHAmMsb  npocmetiuiue NpoSPaAMMHbIE CpPeocmea U  INeKMPOHHO-

KOMMYHUKAYUOHHbIE CUCMEMbL NPU PeUleHUU MamemMamuiecKux 3a0adu.
Y4eHHUK NMOJIyYUT BO3MOKHOCTh HAYYHUTHLCH B 7 Kjacce

AJISL YCIICHTHOT O ITPOAOJIZKCHUSA OﬁpainBaHI/ISI Ha yI‘JIyﬁ.]IeHHOM YPOBHE

JIeMEHTbI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKH

CBOOOJIHO OIEpUPOBATH MOHSATUSMHU: MHOXECTBA, 3JIEMEHT MHOXKECTBa,
NyCcTO€, KOHEYHOE U OECKOHEYHOE MHOXECTBO, IOJAMHOKECTBO,
NPUHAITICKHOCTh, BKJIIOYEHUE, PABEHCTBO MHOXECTB, CIIOCOOBI 3aJaHUE
MHOKECTBA;

3a/1aBaTh MHOXKECTBA Pa3HbIMU CIIOCOOAMU;

MIPOBEPSTH BBHIMOTHEHUE XaPAKTEPUCTUUECKOI0 CBOMCTBA MHOKECTBA;
CBOOOJHO OMEpUpOBaTh TMOHSATUSAMH: BBICKa3bIBAHUE, HWCTUHHOCTH U
JIO’)KHOCTh BBICKA3bIBaHUS, CIOKHbBIEC U MPOCThIC BHICKA3bIBAHUS, OTPUIIAHUE
BBICKA3bIBAHUI; UICTUHHOCTh U JIO)KHOCTb YTBEPXKIAEHUS U €ro OTPUIAHUA,
oreparuy HaJl BBICKA3bIBAHUSIMU: W, WIH, HE; YCJIOBHBIC BBICKA3bIBAHUS
(MMIUTUKALIIN);

CTPOUTh  BBICKA3bIBAaHWS C  HCIIOJIb30BAaHMEM  3aKOHOB  aireOpbl
BBICKa3bIBaHUM.

B noBceHeBHOM KM3HU M NIPH U3YYE€HHHU APYTHUX NMPeIMETOB:

CTPOUTH PACCYKICHHUS HA OCHOBE UCIIOIb30BAHUSA IIPABUII JIOTUKU;
UCIIOJIb30BaTh MHOYKECTBA, OIIEPallii C MHOXKECTBAMHU, UX rpapuueckoe
MIPEACTABIICHUE I OINHCAHUS PEAJbHBIX IPOLIECCOB U SABJIEHUH, IpHU
pelleHny 3a7a4 APYTux y4eOHbIX MPEIMETOB.

Yucaa

CB0OOHO oOmEpUpOBaTHh MOHATHSIMU: HATYpaJIbHOE YHCIO, MHOXECTBO
HATypaJdbHBIX  YHCEN, IIeJI0€ YHUCJIO, MHOXECTBO IICJIBIX  YHCET,
OOBIKHOBEHHasi  ApoOb,  JecSITUYHas  JapoOb, CMEIIaHHOE  YHUCJIO,
paIMOHAIBHOE YHCII0, MHOXKECTBO PAIMOHATBHBIX YHCEI, TeOMETpHIecKas
UHTEPIIpETalns HATypaIbHbIX, IENBIX, PAIIHOHAIBHBIX;

MOHUMATh M OOBSICHATH PA3HUILy MEXY MO3WIIMOHHOW M HETIO3UITMOHHOU
CHUCTEMaMHU 3aIHCH YUCE;

MEPEeBOANTh YHCIa W3 OJHOW CHUCTEMBI 3aIUCH (CHCTEMBbI CUHCICHHS) B
APYTYIO,
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JIOKa3bIBaTh M UCIOJIb30BaTh MIPU3HAKHU JIEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10,
11 cyMMBl W TNpPOU3BENEHUSA YHCEN IPU BBHINOJHEHUM BBIYUCIEHUN U
peLIeHUN 3a1a4;

BBITIOJIHATH OKPYTJICHUE PAIIMOHAIBHBIX YHCEI C 3aJaHHON TOYHOCTHIO;
CpPaBHHMBATh PaIlMOHAJILHBIE YHCIIA Pa3HBIMU CIIOCO0aMU;

yIOpsIIOYMBATh YMCIIA, 3alMCaHHbIE B BUAE OOBIKHOBEHHOM U JECATUYHOU
1poowu;

Haxoauth HOJI u HOK uucen pasapiMu crioco0aMu ¥ UCTIONIB30BATh UX MPU
pelIeHUN 3aaY;

BBITIOJIHATD BBIYUCIICHUS W TIPEOOpa3oBaHUSI BBIPAKECHHM, COACpPIKAITUX
palroOHaIbHbIE YUCIIA.

B noBceaHeBHOI JKM3HU M IPH U3YYEHNM APYTUX NPeAMETOB:

BBIIIOJIHATD U OOBSICHATBH PE3YyJbTAaThl CPABHEHUS PE3YJIbTAaTOB BBHIYMCICHUN
OpU pELIEHUU MPAKTUYECKUX 3aJady, B TOM UHUCIE MNPHUOIMKEHHBIX
BBIUHCIIEHUI, UCTIOJIBb3Ysl pa3HbIE CIIOCOOBI CPaBHEHMIA;

3aMMChIBATh, CPABHUBATh, OKPYIJIATH YHUCIOBBIE JAHHBIE PEAJBHBIX BEITUYHH
C UCIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS;

COCTaBJIATh U OLIEHUMBATH PA3HBIMHU CIIOCOOAMU YKCIIOBBIE BBIPAXKEHUS MPHU
pEIIeHNH MPAaKTUYECKUX 3a7a4 U 3a7a4 U3 JPYyrux y4eOHbIX IPEIMETOB.

ToxaecTBeHHbIE MPeo0pa3oBaHusA

CB0OOZIHO OIEepUpPOBaTh NOHATHSMU CTENEHU C HATYPAJIbHBIM [TOKA3aTENIEM;
BBIIIOJIHATD ~ JJOKA3aTeJIbCTBO  CBOMCTB  CTENEHUM C  HATypaJIbHBIMU
MIOKa3aTEIsIMH;

OIIEPUPOBATH MOHATUAMU «OAHOWICH», «MHOTOWIECH», «MHOTOWIECH C OJTHOU
IIEPEMEHHON, «MHOTOWJIEH c HECKOJIbKHMH IEPEMEHHBIMUY,
KO3 (DUIIMEHTHl MHOTOWIEHA, «CTaHJapTHAs 3alMCh MHOTOWJIEHA), CTEEeHb
OTHOWIEHA ¥ MHOT'OYJICHA;

CBOOOJIHO BJIaJIETh pUeMaMu NpeoOpa30BaHUs LETbIX BbIPAaKEHUI;
BBIIIOJIHATh ~ PA3J0KEHUE  MHOTOWICHOB HAa  MHOXMUTEIM  Pa3HbIMHU
croco0amu, ¢ UCIOJIb30BAHMEM KOMOMHALIMI pa3IMYHbIX TPUEMOB;
CBOOO/IHO  OIEPUPOBaTh TMOHATUSMU «TOXKAECTBO», «TOXAECTBO Ha
MHOXKECTBEY, «TOXKIAECTBEHHOE MPEOOpPa30OBAHUEY;

B noBce1HeBHOM KM3HU M NIPH U3YYE€HHHU APYTHUX NMPeIMETOB:

BBIMOJHATh MpeoOpa3oBaHUsl M JEUCTBUS C OYKBEHHBIMU BBIPAKEHUSIMU,
YHUCIIOBbIE KO3 (UIIMEHTHI KOTOPBIX 3alIMCaHbl B CTAHIAPTHOM BH/IE;
BBIMIOJHATh TPeoOpa3OBaHUsl PAIMOHATBHBIX BBIPAKCHUNA TMPU PEIICHUU
3aJ1a4 IpYrux y4eOHbIX NMPEIMETOB;
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BBITIOJTHATH MIPOBEPKY MPABAOMOA00Us HU3UIECKUX U XUMHUIECKUX (HOopMyI
Ha OCHOBE CPaBHEHUS pa3MEPHOCTEH 1 BaJICHTHOCTEH.

YpaBHeHUS ¥ HEPABECHCTBA

CB0OOOAHO ONEepUpOBaTh MOHATHAMU: YpaBHEHUE PaBHOCUIIbHBIE YpaBHEHUS,
ypaBHEHHUE, SIBIIAIONICECS CIEACTBHEM JPYroro ypaBHEHHUS, YpaBHEHHS,
paBHOCWJIbHBIEC HA MHOKECTBE, PAaBHOCUJIbHBIEC IPE0Opa30OBaHus ypaBHEHUN;
pelaTh pa3Hble BUbl YPaBHEHUH U UX CUCTEM;

BJIQJICTh Pa3HBIMH METO/JaMU DEUICHHS YpaBHEHHH M UX CHUCTEM, YMETb
BBIOMpATh METOJI PEIIeHUs] 1 0OOCHOBBIBATH CBOM BHIOOD;

pemaTe anredpanvyeckue YpaBHEHHsI M HX CHCTEMbl C IapamMeTpaMu
anrebpandeckuM U rpapuaecKkuM MeToaMu;

pelaTh ypaBHEHUS B IEBIX YHCIaX;

n300pakaTb MHOXKECTBA Ha TUIOCKOCTH, 33/1aBaeMble YPAaBHEHHMAMH, U HUX
CHCTEMaMH.

B noBcegHeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX NPeIMETOB:

COCTaBJIATh U pELIaTh YPaBHEHUs, UX CUCTEMBI IIPU PEIIEHUH 3a4a4 APYTUX
y4€OHBIX MPEIMETOB;

BBINIOJIHATD OLIEHKY MPaBIONON00MS pe3ylbTaTOB, IMOJY4YaeMbIX MpU
pELIECHNH Pa3IMYHbIX YPABHEHHH M UX CHCTEM IPH PEIICHUH 3a7a4 JPYyrux
y4€OHBIX MTPEIMETOB;

COCTaBJIATh W pElIaTh YpPAaBHEHHsS C NapaMeTpaMy IpH PEIICHUH 3aaad
IPYTUX Y4eOHBIX IIPEIMETOB;

COCTaBIIAITb yYpPaBHEHHE WM HUX CHUCTEMY, OIKCHIBAIOIINE pEATbHYIO
CUTyallMI0 WIH MPUKIAAHYIO 3aJady, HHTEPIPETUPOBATH I1OJTYYEHHBIE
pE3yNbTaTHI.

CTaTucTHKA ¥ TEOPHUsS BEPOSITHOCTENM

CB0OOOAHO OmEepUpPOBaTH MOHATUSAMU: CTOJIOUYATHIE U KPYTOBBIE THArPaMMBI,
TaOJMIIBI JaHHBIX, CpeHEE apUPMETHIECKOE;
BbIOMpaTh HauOosiee YyAOOHBIM CIOCOO MpencTaBieHUss HHPpOpMAIUH,
aJeKBATHBIM €€ CBOMCTBAM M IIEJISIM aHaJIN3a;

B HOBceHHeBHOﬁ JKU3HMU 1 ITPHU U3YYCHHUH APYTUX NIPEAMETOB:

MPEACTABIATh HHPOPMALIMIO O PEAIbHBIX MPOLIECCAX U SBJIEHUIX CIIOCOOOM,
aJICKBAaTHBIM €€ CBOMCTBAM U LIEJIM UCCIIEIOBAHUS;

aHAJIM3UPOBATh M CPABHUBATH CTATUCTUYECKUE XAPAKTEPUCTHUKU BBIOOPOK,
NOJIyYEHHBIX B TIIPOLECCE PEIICHUS NPUKIAIHOM 3aJadd, HW3y4YCHHUs
peasbHOr O SIBICHUS, PELLIEHUS 3a7]aui U3 JPYTUX y4eOHBIX MPEIMETOB.
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TekcToBbLIC 3a1a4YN

Pemate mpocTele M CIIOKHBIE 3aJaud, a TaKKe 3a7aud IOBBIIIEHHOM
TPYAHOCTH M BBIAEISATh MX MATEMAaTHYECKYIO OCHOBY;

pacno3HaBaTh pa3HbIE BUbI U TUIIBI 33/1a4;

UCIIOJIb30BaTh pPa3Hble KPATKUE 3alIMCU KaK MOJENIN TEKCTOB CIIOKHBIX 33134
U 337a4 TOBBILIEHHOW CIOKHOCTH [JIsl MOCTPOEHUS MOMCKOBOW CXEMbI U
pellieHus 3a/1a4, BbIOMpaTh ONTHMAJbHYIO JJIsl pacCMaTpUBaeMOW B 3a/iaye
CUTYallMM MOJIENb TEKCTa 3aJauH;

pasnuyaTh MOJENb TEKCTa M MOJENb PELIeHUs 3aJa4yl, KOHCTPYHUPOBATH K
OJTHOM MOJIENN PELIEHMsI CJIO0KHBIX 33]1a4 pa3Hble MOJIETN TEKCTA 3a/1a4H;
3HATh U NPUMEHATh TPU crIocoOa Moucka pemeHus 3aaad (0T TpeOoBaHus K
YCIIOBHIO M OT YCIIOBUS K TPEOOBaHNIO, KOMOMHUPOBAHHBIN );

MOJIEITMPOBATh PACCY>KICHUS IPU TIOUCKE PEIICHUs 3a/1a4 C IIOMOLIbIO Ipad-
CXEMBI;

BBIJICIIATH 3TaIlbl PEHICHUS 33/1a4U U COJAEPKaHUE KaKI0ro Tana;

yMEThb BBIOMpPATh ONTHUMAJBHBIA METOJ pEIIeHUs 3aJadyd U OCO3HABaTh
BBIOOp METO/a, paccMaTpuUBaTh pa3IUYHbIE METOJbl, HAXOAUTh pa3HbIE
pelIeHHs 3aa41, €CIIH BO3MOXKHO;

aHAJIM3UPOBATH 3aTPYAHEHUS [IPU PELICHNN 3a/1a4;

BBIIOJHATh ~ pa3iuyHble  NpeoOpa3oBaHUsl  NPEAJIOKEHHOM — 3ajauu,
KOHCTPYHUPOBATh HOBBIE 33/1a4M U3 JAHHOM, B TOM YHUCIIE€ OOpaTHBIE;
WMHTEPIPETUPOBATh BBIYHUCIUTEIBHBIE PE3YNbTaThl B 3a/Jade, UCCIEI0BATh
MOJTyYEHHOE PEIlICHHE 3a/1a4H;

U3MEHSTh YCIOBHE 3ajay (KOJIMYECTBEHHbIE WJIM KaYECTBEHHBIE JTAHHBIE),
UCCIIEZIOBATh U3MEHEHHOE MPeo0pa30BaHHOE;

aHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYAllMM B3aMMHOI'O PAacCIOJIOKEHUS JIBYX
O0OBEKTOB M M3MEHEHHE HMX XapaKTEPUCTUK MNPU COBMECTHOM JIBHXKEHHH
(CKOpOCTB, BpeMsl, PACCTOSHHUE) NPHU PEIICHWH 3a]a4 Ha JABWKEHUE JIBYX
O0OBEKTOB Kak B OJHOM, TaKk M B MPOTHBOIOJOKHBIX HAMPABICHUSX,
KOHCTPYHUPOBAaTh HOBBIE CUTYyallUd HAa OCHOBE M3MEHEHHUs YCIOBUU 3a]ayu
IpU ABMXKEHUU IO PEKE;

UCCJIEIOBAaTh BCEBO3MOKHBIE CUTyallud MPU PEUICHUM 3a7a4 Ha JIB)KECHUE
10 PEKE pacCMaTpPUBATh Pa3HbIE CUCTEMBI OTCUETA;

pelaTh pa3sHOOOpa3HbIe 3a/1a4ll «HA 4aCTH»;

penaTb 1 00OCHOBBIBATH CBOE PEIICHUE 3a/1a4 (BBIACISITh MAaTEMATUYECKYIO
OCHOBY) Ha HAaxO0’JICHME YaCTH YHUCJIa M YHCIIa [0 €ro YacTH Ha OCHOBE
KOHKPETHOI'O CMbICHA Ipo0H;
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OOBSCHATHh HMJCHTHYHOCTHh 3aJlad pPa3HBIX THUIIOB, CBS3BIBAIOIINX TPHU
BeIWYMHBI (Ha paboTy, Ha TMOKYNKH, Ha [IBHKEHHUE), BBIJACIATH OTHU
BEJIMYUHBI U OTHOILLICHUS] MEXI1Y HUMHU, IPUMEHATh UX MPU PEIICHUU 3a7a4,
KOHCTPYUPOBATh COOCTBEHHBIC 3a1a4 YKa3aHHBIX THIIOB;

BJIQJICTh OCHOBHBIMM METOJIaMHU PEILICHHUS 3a7a4 Ha CMECH, CIUIaBhI,
KOHIIGHTPAIIU, UCIOJIb30BaTh MX B HOBBIX CUTyallUSX MO OTHOIICHUIO K
W3Y4YEHHBIM B MpOIIecce O0yIeHUS;

pemarh 3aJadyd Ha TPOLEHTHl, B TOM UYHCIE, CIOXKHBIE MPOIEHTH C
000CHOBaHHUEM, HUCIIOIB3YS pa3HbIC CITIOCOOHI;

pemaTh JOTUYeCKHe 3a7a4yd pa3HbIMU CIIOCO0aMH, B TOM 4YHCIE, C JABYMS
0JIOKaMu U C TpeMs 0JI0KaMU JTAaHHBIX C MMOMOIIIbIO TaOJIHIL;

OBJaJ€Th  OCHOBHBIMH  METOJAMH  pPEIICHUS  CIOKETHBIX  3ajad:
apuMEeTHIYCCKUM, aNreOpandecKuii, mepedop BapuaHTOB, TCOMETPUUCCKUM,
rpaduyecKkuii, TPUMEHSITh WX B HOBBIX MO CPABHEHUIO C HU3YYCHHBIMHU
CUTYaIUSIX.

B noBceaqHeBHOM KU3HU U IIPH U3YYCHUHU APYIUX IIPECIMETOB:

KOHCTPYUPOBATh HOBBIE Ui IAHHOM 3aJa4yM 3aJaYHbIE CUTYAIUU C YYETOM
pEAIBHBIX XapaKTEPUCTHUK, B YAaCTHOCTH, NIPU pEIICHUWM 33Jad Ha
KOHIICHTpAllM¥,  Yy4YWUTHIBaTh  IUIOTHOCTh  BENIECTBA;  pemaTth U
KOHCTPYUPOBATh 33Ja4M HA OCHOBE PACCMOTPEHUS PEAIBHBIX CUTYyallUil, B
KOTOPBIX HE TPEOYETCsI TOUHBIN BBIYUCIUTEILHBIN PE3YIIbTaT;

pemarh 3aJayd Ha JBHKEHHE II0 PEKEe, pacCMaTpuBasl Pa3HbIE CHCTEMBI
OTCYEeTA;

KOHCTPYUPOBATh 3aJlauHble CHUTyallud, MPUOIMKEHHBIE K peajabHOMN
JICUCTBUTEIILHOCTH.

I'eomeTpuueckue purypsl

CB0OOAHO OTIEPUPOBATH TEOMETPUUCCKUMH TTOHATHSAMH TIPU PEIICHUH 33129
Y TIPOBEJICHUY MAaTEMaTHYECKUX PACCYXKICHUH;

CaMOCTOSITETTLHO (OPMYITHPOBATH OMpPENETECHUsI TEOMETPUUYECKUXx (uryp,
BBIJIBUTATh THIOTE3bl O HOBBIX CBOMCTBaX M MPHU3HAKAX T€OMETPUUICCKUX
dburyp u OOOCHOBBIBaTH WJIH OINpOBEpraTh UX, 0000maTh WIH
KOHKPETH3UPOBATh PE3yJIbTaThl Ha HOBBIC KJIAacChl (DUTYp, TPOBOIUTH B
HECJIOXKHBIX CITy4asx KiacCUPUKAINIO (GUTYp IO pa3IMIHBIM OCHOBAHUSIM;
HCCIIENOBaTh UYEPTeXKM, BKJIIOYas KoMOWHanuu (uryp, U3BIEKATh,
MHTEPIPETUPOBATH U TIPE0OPa30BBIBATh MHPOPMAIIUIO, IPEICTABICHHYIO Ha
YepTeKax;
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® peliath 3a7a4d T€OMETPUUECKOTO COJIEpkKAaHUs, B TOM YHUCIIE€ B CUTyallUsX,
KOTJla QJITOPUTM PEIICHUS HEe CJeAyeT SBHO W3 YCJIOBHS, BBITIOIHATH
HEOOXOAUMBIC JUII pEIICHUS 3aJadd  JOMOJHUTEIbHBIC ITOCTPOSHUS,
HCCJIEIOBAaTh BO3MOXKHOCTh IIPUMEHEHHSI TeopeM U (HOpMyIH IS pelICHHUs
3aJ1a4;
e (GOpMyIHPOBATH U JJOKA3BIBATh TEOMETPUUECKHUE YTBEPIKICHHUS.
B noBcegHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPEAMETOB:
® COCTaBISATh C HCIOJB30BAHUEM CBOMCTB T'C€OMETPUYECKUX  (PUTYP
MaTeMaTUYECKUE MOJEIN JIJIA PEIICHUs 3a/lad MPAKTUYECKOro XapakTepa U
3a7a4 M3 CMEXHBIX JHUCIUIUIMH, HUCCJIEAOBaTh IOJTYYECHHbIC MOJEIU U
MHTEPIPETUPOBATH PE3YJIbTAT.
OTHOLIEHUS

e Braners NOHATHEM OTHOILIEHUS KAK METAIIPEAMETHBIM;

e CBOOOJAHO OMNEPHUPOBATH MOHATUSMHU: PABEHCTBO (PUrYyp, paBHbIE (QUIYpBHI,
PaBEHCTBO TPEyTrOJIbHUKOB, [1apajuIeIbHOCTD MPSMBIX,
NEPIEHANKYIAPHOCTD TNMPAMBIX, YIJIBI MEXKAY HPSMBIMH, NEPIEHAUKYIIAD,
HAKJIOHHAs1, IPOEKLUS;

® 1CIIOJIB30BATh CBOIMCTBA paBEHCTBA (UTYp MPHU PELICHUH 3a/1a4.

B noBcegHeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX NPEAMETOB:

® UCIONb30BaTh  OTHOWIEHMS  JUISI  TOCTPOEHHWA WM HCCIENOBaHUSA

MaTEeMaTUYECKUX MojieNiell 00bEKTOB peaibHOM KU3HH.
HN3mepeHns ¥ BHIYMCICHUSA

e (CBOoOOmHO omepupoBaTh TMOHATUAMH JJIMHA, BEJIWYWHA YIJIa Kak
BEJIMYMHAMH, CBOOOJHO OIEPUPOBATH HIMPOKMM HabopoM ¢opMys Ha
BBIUMCIICHUE TIPU PEIICHUM CIIOXKHBIX 33/Ja4, B TOM YHCIE WU 3aJa4 Ha
BBIYMCJICHHE B  KOMOMHAIIMAX  OKPYXKXHOCTH U TPEYroJIbHUKA,
CaMOCTOSITeTbHO  (OpPMYJUPOBATh  TUINOTE3bl M MPOBEPATh  HX
JIOCTOBEPHOCTb.

B noBce1HeBHOI KM3HU U NPHU U3YYEHUH APYTUX NMPeAMETOB:

e CBOOOJHO omepupoBath (opMyslIamMu TMpPU PEIICHUH 3aJad B JIPYrux
y4eOHBIX TIpPEAMETaX M IMPH MPOBEICHUH HEOOXOAUMBIX BBIYMCICHUN B
pEATBHOW KU3HU.

I'eoMmeTpryecKHe MOCTPOEHHUS

e Omnepuposatb IIOHATHEM Habopa  DJIEMEHTOB, OIPEIEIAIOIINX
reoMeTpudeckyto ¢Gurypy, BiageTb Ha0OpOM METOIOB MOCTPOEHUI
LIUPKYJIEM U JTUHEUKOM;

¢ IIPOBOJAUTH aHAJIN3 U PCAJIM30BbIBATH OTAllbl PCHICHUA 3a/{a4 Ha IIOCTPOCHHUC.
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B noBceqHeBHOM KM3HU U NIPU U3yYeHHUH JAPYTUX NPeIMeTOB:

BBITIOJIHATD ITOCTPOCHUA HAa MCCTHOCTH;,

OLICHMBATh Pa3Mepbl PEAIbHBIX OOBEKTOB OKPY’KAIOIIET0 MHUPA.

HcTopust MaTeMaTHKH

[ToHnmMaTh MaTeMaTWKy Kak CTPOrO OpPraHM30BAHHYI) CHUCTEMY HAY4YHBIX
3HaHUW, B YACTHOCTH BJIAJETh MPEJICTABICHUSMH OO0 aKCHOMaTUYE€CKOM
IIOCTPOCHUH TEOMETPUHN U TIEPBUYHBIMU MPEACTABICHUSIMHA O HEEBKJIUIOBBIX
reOMETPHUSIX;

paccmaTpuBaTh MaT€éMaTUKy B KOHTEKCTE MUCTOPUM PA3BUTHUS LUBWIN3ALUU
U HUCTOPUM Pa3BUTHUS HAYKH, MOHUMATh POJIb MATEMATHUKU B Pa3BUTHUU
Poccun.

MeToabLI MATEMATHKH

BJ'I&I[GTI) SHAHWAMUA O PA3JIMYHBIX MCTOOAX 000CHOBaHHS U OIIPOBCPIKCHUA
MAaTEMAaTHYCCKUX yTBep)KI[CHI/II\/'I H CaMOCTOSATCIIbHO ITPUMCHATD HUX;

BJIAJICTb HABBIKAMHU aHAJIM3a YCJIOBUA 3ada4d W OIPCACICHUA IMOAXOAAIINX
I pCICHUA 3a1a49 U3YUCHHBIX MCTOJO0B UJIN UX KOM6HH3HHﬁ;
XapaKTCpU30BaTh IPOU3ZBCACHHUA HMCKYCCTBA C YYCTOM MATCMATHYCCKHUX
SaKOHOMepHOCTeﬁ B npupoac, HCIIOJIB30BaTh MaTEMaTH4YCCKHUC
3aKOHOMCPHOCTHU B CaMOCTOATCIIbHOM TBOPYCCTBC.
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Conep:xanmne npeamera. Ajareopa. 8 kiacc

Tema pa3nena IIpeameTHoe YV
coJep:kaHue
Panmonansueie | ParmonansHble 1pobu | Pacmo3HaBath 1enbie paliuoHaIbHbIe BRIPAKEHUS,
apobu U UX CBOMCTBa IpoOHbBIE pallMOHANBEHBIE BBIPAKECHUS, TPUBOIUTD
30 MpUMEPHI TaKUX BBIpaKeHUH. DOpMyIUpOBATH:
CymMa 1 pa3HOCTh OTpEeNEeNICHUSI:  PalMOHAIBLHOTO  BBIPAKCHHS,
npobeit JOIYCTUMBIX 3HAYEHUI MEPEMEHHOM,
TOXK/IECTBEHHO PaBHBIX BBIPAKEHUU, TOXKIECTBA,
[IpousBenenue u PaBHOCUJIBHBIX  YPaBHEHMI,  palMOHAIBLHOTO
YacTHOE IPOOeH. YpaBHEHUS, CTENEHH C HYJICBBIM TOKa3aTelieM,

CTENEHU C IIEJIBIM OTPUIIATEIILHBIM IMOKa3aTeseM,
CTaHJapTHOTO BHUA qHcIa, oOpaTHoi
MPOMOPIUOHAIBHOCTH;  CBOWCTBA:  OCHOBHOE
CBOMCTBO  pallMOHAJIBHOM  ApOOH, CBOWCTBA
CTENEHW C 1EJIbIM IIOKa3aTesieM, ypaBHEHHH,

byHKIMN Y = % ; npaBuiIa: CIIOXKEHHSI,

BBIUMTAHUS, YMHOXEHHs, JeNeHus JpoOdeH,
BO3BeJICHUS APOOU B CTETNCHb; YCIOBUE PAaBEHCTBA
npobu Hymro. Jloka3blBaTh CBOMCTBA CTENEHU C
HeNnbIM 1okasaresneM. OnuchBaTh rpaduyecKuii
METOJ peLIeHns YpaBHEHUI C OIHOM
nepeMeHHOM. [IpUMEHSATHP OCHOBHOE CBOMCTBO
panMoHaNbHOM  NpoOM 1T COKpaIieHUs
u ipeoOpa3zoBanust apooeit. [lpuBoauts apobu
K HOBoMY (0o0memy) 3HameHatemo. HaxomuTsb
CyMMY, pa3HOCTb, IIPOM3BEJEHUE U YACTHOE
Ipooeit. BeimonsaTh TO/1€CTBEHHbIE
peoOpa3oBaHMs pallMOHAIbHBIX BHIPAKEHUH.
Pematp ypaBHEHHS C IEPEMEHHOI B 3HAMEHATEE
npobu. [IpuMeHATbh CBOICTBA CTENEHH C LIEIbIM
MoKasaresieMm Jijisl mpeoOpa3oBaHusl BhIPAXKECHUH.
3anuceIBaTh YHUCIIA B CTAHIAPTHOM BHUJE.
BbIMonHATE mOCTpOeHHE U uTeHHEe rpaduka

dyskImn y = K

X
KBanpatubie JlenicTBUTENbHBIE OnuceiBaTh: IIOHSTHE MHOJMKECTBA, DJJIEMEHTa
KOpHH. yucia MHOXKECTBA, CIIOCOOBI  3aJaHUS  MHOYKECTB;
25 MHOKECTBO HATYpPaJbHBIX YHUCEI, MHOXECTBO
ApubmeTnueckuit LIEJIBIX YKMCEJ, MHOXKECTBO PAIlMOHAIBHBIX YHCEII,
KBaJIpaTHbI KOPEHb. MHOKECTBO JICHUCTBUTENBHBIX YHCEI M CBSI3H

MCXKAY 3THUMH YHCJIOBBIMHU MHOXCCTBAMH; CBA3b
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Tema pa3nena IIpeameTHoe YV
coJep:kaHue
CsoiicTBa MeX1y OECKOHEYHBIMU JECATUYHBIMU JAPOOSIMU U
apupMeTUIECKOTO palMoHAIBHBIMHA, HPPAIMOHAIBHBIMUA YHCIIAMH.

KBaApPaTHOr 0 KOPHHA.

IIpumeHeHne CBOWCTB
apu(pMeTHYECKOro
KBaJpaTHOTO KOPHSI.

Pacnio3naBath panmoHalbHBIC U UPPAIMOHATIEHBIC
yucia. [IpuBoguTh TpUMEPHl palMOHATBHBIX
YyuCcel U UPpAlMOHATIBHBIX YKCEN. 3alUChIBATh C
noMmouiplo  (GopMyln  CBOWCTBAa ACHCTBHI ¢
JNEUCTBUTEIbHBIMA 4YHCIaMU. DOpMYyIMpPOBaTh:
ompeeNicHUs: KBAJApPaTHOTO KOPHS W3 4YHCIA,
apu(MeTHYECKOTO KBAaIPATHOTO KOPHS W3 YHUCIA,
PaBHBIX MHOKECTB, ITOJIMHOKECTBA, MEPECECUCHUS
MHOKECTB, OOBEAMHEHUS MHOECTB; CBOMCTBA:
byHKIMH Yy = X2, apuMeTUIECKOr0 KBaJPATHOTO

KOpHS, QyHKIIUN Y =\/; . Jloka3wpIBaTh CBOMCTBA
apu(MeTuyecKoro KBaapaTtHoro kopHs. CTpoutsb
rpaduku QyHKIUN y = x* u y= \/; . [IpumeHsTH
MOHSTHE apU(PMETHIECKOTO KBAJPATHOTO KOPHS
JUISL  BBIYMCJIEHUS ~ 3HAYEHUM  BBIPAXKEHUM.
Ynpomate BBIPAXKEHHUSI, coeprKalme
apudMeTHYeCKre KBaJpaTHble KOpHU. Pemrath
ypaBHeHUsi. CpaBHUBATh 3HAYEHUS BBIPAXKEHUH.
BremonHaTe mpeoOpa3oBaHUE  BBIPAKEHUH  C
MIPUMEHEHUEM BBIHECEHHUS] MHOXUTENS U3-TIOJ
3HaKa KOPHS, BHECEHWsS MHOXHUTEJS TI0J 3HAK
KOpHS. BrimmonusaTte 0CBOOOXKIEHHE oT
UppAlMOHANILHOCTA B 3HAMEHATele JIpoOw,
aHAJIM3  COOTHOIIEHMM  MEXAY  YHUCIOBBIMU
MHO’KECTBAMHU M UX dJIEMEHTaMH

KBagparusie
ypaBHEHUS
30

KBanpaTtHoe
YPaBHEHUE U €T0
KOpHHU.

Hpobubie
pauroHaJIbHbBIE
ypaBHEHHSI.

PacnioznaBath u IIPUBOJIUTH MPUMEPBI
KBaJpAaTHbIX YPaBHEHUN  PA3IUYHBIX  BUIOB
(TOMHBIX, HEIOJIHbIX, MPUBEAEHHBIX),

KBaJIpaTHBIX TpEXwieHOB. OnuchBaTh B 0O0IIEM
BUJE  pEUICHHE HEINOJHBIX  KBaJpPaTHBIX
ypaBHeHUH.  DOpMYJIHPOBATH:  ONPEACIICHUSA:
YpaBHEHHs NIEPBOM  CTENEHH, KBAJPaTHOIO
YPaBHEHUS; KBaJpaTHOTO TPEXUICHA,
JUCKPUMHMHAHTA KBAJpPaTHOIO YpaBHEHUS W
KBaJIpaTHOIO TPEXWIEHA, KOPHS KBaJpaTHOTO
TpéxusieHa; OMKBaPaTHOTO YpaBHEHUS; CBOMCTBA
KBaJIpaTHOrO TpEXwieHa; TeopeMy Buera u
oOpaTHylO €l  Teopemy. 3anuceiBaTh U
noKa3piBaTh (opMylly KOpHEH KBaJpaTHOTO
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Tema pa3nena

IIpeameTHoe
coJep:kaHue

YV

ypaBHeHus. MccnenoBaTh KOJIMYECTBO KOpHEH
KBaJpAaTHOI'O YPaBHEHHUS B 3aBUCUMOCTH OT 3HAKa
€ro JIUCKpUMHHAHTA. JlOKa3pIBaTh TEOPEMBI:
Buera (nmpsmyo u 00paTHyI0), O pa3lOKECHUH
KBaJpaTHOTO TpEXWiIeHA HA MHOXHUTEIH, O
CBOICTBE KBaJPaTHOI'O TpEXuieHa
C OTPULATEIBHBIM TUCKPUMUHAHTOM. ONKCHIBATH
Ha TpUMEpax METOJ 3aMEHBbI TEPEMEHHOW IS
pelieHus YpaBHEHHI. Haxonute KOpHU
KBaJpPAaTHBIX YPaBHEHUW pa3UYHBIX BUJIOB.
[Ipumensatrs Teopemy Buera u oOpaTHyro ei
TeopeMy. BBINONHATH pa3iioKEeHUE KBaJIPaTHOTO
TpéXuieHa Ha MHOXuTenH. HaxomuTe KOpHH
YpaBHEHUHM, KOTOPBIE CBOJSATCS K KBAJpPATHBIM.
CocraBnsth KBaJpaTHbIE yYpaBHEHUS u
YpaBHEHUs,  CBOJASAIIMECS K  KBaJpaTHBIM,
SBJSIIONIMECS ~ MaTeMaTUYECKUMH  MOJEISIMU
pEeaJIbHBIX CUTYalUN

HepaBenctpa
24

YuciaoBble
HEpPaBEHCTBA U MX
CBOICTBA.

HepasencrtBa ¢ ogHoM
MEPEMEHHON U UX
CUCTEMEL.

@opMynupoBaTh M JOKa3blBaTb  CBOWCTBA
YUCJIOBBIX HEpPaBEHCTB. lcmonp30BaTh ammapar
HEPAaBEHCTB JUIA OLICHKH MOTPEIIHOCTH U
TOYHOCTH TpubmbKeHus. HaxoauTs nepeceueHue
U Oo0OBEAMHEHHE MHOXECTB, B YaCTHOCTH
YUCJIOBBIX IPOMEXYTKOB. Pemars nauHelHbIE
HEpaBeHCTBa. PemaTe CUCTEMBI  JIMHEWHBIX
HEPAaBEHCTB, B TOM YHCJIE TaKHUX, KOTOpbIE
3aIlMCaHbl B BUJE JBOWHBIX HEPABEHCTB.

CreneHs ¢ 1eJIbIM
MoKa3aTeJeM.
OneMeHThI
CTATHCTHKH.

13

CreneHs ¢ 1eIbIM
OoKa3aTelieM U eé
CBOICTBA.

DJIeMEHTHI
CTATUCTUKU

3HaTh ONpeeIeHNe U CBOMCTBA CTENEHU C IIEJIbIM
nokasareneMm.  IIpumeHATs  CBOMCTBA  IIpHU
BBIMIOJIHEHUM BBIYUCIEHUH H TpeoOpa3oBaHUU
BbIpakeHUil. [cronp3oBaTh 3amuch 4ucen B
CTaHJApTHOM  BUJE S BBIPAXEHHUS U
COTIOCTAaBIICHUS pa3MepoB 00BEKTOB,
JUIUTEIBHOCTU IPOLECCOB B OKPY)KAIOILIEM MHUPE.
[IpuBoauTe mNpUMEPBl PENPE3CHTATUBHON W
HEepenpe3eHTaTUBHOM  BbIOOpkHM.  M3BiekaTsb
nH(pOpMaIKIO U3 TaOIHI] YaCTOT U OPraHU30BaTh
uHbOpMaNMI0O B BHUAE TAOIUI] YacTOT, CTPOUTH
UHTEpBalbHbIM psf. Mcmonb3oBaTh HarisgaHOE
NPEJCTaBICHHE CTaTUCTUYECKOH WH(pOpMAalUU B
BUJE CTOJOYATBIX W KPYrOBBIX JHarpamw,
MOJINTOHOB, TUCTOTPAMM.
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Tema pa3nena IIpeameTHoe YV
coJep:kaHue
[loBTOpEHME 3HaTh ~ Marepuain, M3Y4YeHHBIM B Kypce
14 MaTeMaTHKH 3a 8§ Kiacc. YMeTb TNPHUMEHSTh
HOJ'Iy‘IeHHI)IC 3HAHUS Ha HpaKTI/IKe. YMGTI)
JJOTMYCCKHU MBICINTBh, OTCTauBaThb CBOIO TO‘-IKy
3peH1/151 n BBICJIYIHI/IBaTL MHCHUEC I[pyFI/IX,
paboTath B KOMaH/IE.
Pe3zeps
4
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Copnep:xanne npeamera. I'eomerpus . 8 kiace

Tema pa3aena IIpeameTtHoe YV
coJep:KaHue
YersipexyronbHuku | [lonsarus OnpenensiTb MHOTOYrOJIbHUK, BBITYKJIBIH
14 MHOTOYT'OJIbHUKA, MHOTOYT'OJIbHUK. YEThIPEX YT OJIbHUK KaK
BBIITYKJIOTO YAaCTHBIN BHUJI BBITYKJIOTO YETBIPEX YT OIbHUKA;
MHOI'OYT'OJIbHUKA. @OopMyJIHPOBATH TEOPEMBI O CYMME YIJIOB
[lapamutenorpaMM U | BBIIIYKJIOTO MHOI'OYI'OJIbHUKA,
€ro CBOWCTBA U YETBIPEXYTOJIbHUKA U JOKA3bIBATDH UX.
IIPU3HAKH. DopMyIMpOBaTh ONPEACICHUE
Tpanenus. rapajuiesIorpaMMa, €ro CBOKMCTB; IPU3HAKH
[IpssMOyTONBHUK, napasuiesorpaMmma. GopMynupoBaTh
poMO, KBaJpaT U UX | ONpEAENICHUE TPANleLUN U €€ JIEMEHTOB,
cBoiicTBa. OceBas U | paBHOOEAPEHHOM U MPSIMOYTOJILHOM Tpareuii;
LEHTpaJIbHas CBOWCTBa paBHOOEAPEHHOM Tpanenuu u
CUMMETPHH. JOKa3bpIBaTh UX. DOpMyIMpOBaTh U MPUMEHSITH
OcHoBHas 11€71b — teopemy Daneca. Pemate npocreime 3agayu
JaTh ydaluMmces Ha [IOCTPOEHHUE; ICIUTh OTPE30K Ha N PABHBIX
CUCTEMAaTUYECKHE qacTel, BBIMOIHATE HEOOXO0IMMbIE TIOCTPOCHUS.
CBEJICHUA O DopMyIMpOBaTh ONPENEICHUE
YEeTBIPEXYTOJIbHUKAX | MPAMOYTroJibHUKA, poM0Oa U KBajipaTa; CBOMCTBA
U UX CBOMCTBAX; U IPU3HAKU NPSIMOYTOJIbHUKA, poMOa U
chopMHpOBATH KBajipaTa, 10Ka3bIBaTh UX.
IIPEICTABICHUS O
durypax,
CUMMETPUYHBIX
OTHOCHUTEJILHO
TOYKH WIH IPSMOH.
Wzyuenue ¢puryp,
CUMMETPUYHBIX
OTHOCHTEJIBHO
TOYKH WIH MPSIMOH,
HOCUT
MIPOIEIEBTUYECKUI
XapakTep 10
OTHOLIEHUIO K TEME
«JIBUKEHUEY.
Pemrenne cioxxHbIX
3az1a4 10 3TOM TeMe
HE
IIpEAYCMaTPUBACTCS
[Tnomane Ilonarune mnomann | @opMynupoBaTh NOHATHE ILIOMIAIH; OCHOBHBIE
14 MHOTOYTOJIbHUKA. cBoiicTBa momaseii; [Ipumenars popmyiy s
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Tema pa3nena IIpeameTHoe YV
cofepKaHue
[Tnomanu BBIYMCIICHUS TUIOLIAAN KBaJIpaTa, IUIoUaan
MPSIMOYTOJIbHHKA, MpsIMOYTOJIbHUKA. Jl0Ka3bIBaTh U MPUMEHSTh
napasuienorpaMma, | GopMyIry ILIOmIaay MapaieorpaMma,

TPEyroJbHHUKA U
Tpaneuuu. Teopema
[Tudaropa.

bopMyiTy IIIOLIaau TPEYroiIbHUKA, TEOPEMY 00
OTHOILIEHUH IUIOIIAJIEN TPEYTOJIbHUKOB,
UMEIOIIUX 10 PaBHOMY yIi1y, (hopMyIy
IUIOUIaM Tpaneuuu. Pemars 3amaum ¢
MIPUMEHEHHUEM MOHITHH II0LIaI1; OCHOBHBIX
CBOWCTB IIIOLIa1ed; (POPMYIIBI [l BEIYUCIICHUS
IUIOLIAIA KBajpaTa, IPsIMOYTOJIbHUKA,
Tparneuuy, napauienorpaMmma, pomoa,
TpeyroapbHUKoB. DopMynupoBaTh, JOKa3bIBaTh
U npuMeHATh Teopemy [udaropa, reopemy,
obpatnyto Teopeme [Tudaropa.

ITomoOusIe

TPEYTrOJIBHUKU
19

ITomoOusle
TPEYTOJIbHUKHU.
[TpuzHaku nomobus
TPEYroJIbHUKOB.
[Ipumenenue
oxo0us K
JIOKa3aTeJIbCTBAM
TEOPEM U PELICHUIO
3a71a4.
CooTHoIIeHUA
MEXy CTOPOHAMH U
yriiaMu
MPSIMOYTOJIBHOTO
TPEYrOJIbHHKA.

dopmynHpoBaTh OIpeeIeHIe MOJ00HBIX
TPEYroJIbHUKOB; IIOHATHE IPONOPIIMOHATIBHBIX
OTPE3KOB; CBOHCTBO OMCCEKTPHUCHI yIIa.
®opMynupoBaTh U J0Ka3bIBaTh TEOPEMY 00
OTHOILICHUH TUIOIIA e MO J00HBIX
TPEYroJbHUKOB, MEPBbIM MPU3HAK MOT00MS
TPEYTrOJIBHUKOB, BTOPOM U TPETHUI NPU3HAKH
1o100us TpEYroNbHUKOB. Pemarts 3agaun ¢
MPUMEHEHUEM BCEX MPU3HAKOB MOA00MUS.
@opMyIHpOBATh ONPEIEICHUE CPEAHEN JINHUN
TPEYroJbHUKA, TEOPEMY O CPEIHEN JIMHUN
TPEeYrojbHUKa, CBOWCTBO MEJINaH
TPEYTOJIbHUKA, OIIPEJIETIEHUE CPEHETO
MIPOMOPLUOHAIIEHOTO (CPETHETO
reOMETPHUECKOr0) JIByX OTPE3KOB; TEOPEMY O
IIPOMOPLUOHAIIBHBIX OTPE3KaX B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE; CBOWCTBO
BBICOTBI IIPSIMOYTOJIBHOT'O TPEYT OJIbHUKA,
MIPOBEAECHHON U3 BEPIIMHBI IPSIMOTO yIia.
Haxonute paccrosgHue 10 HEJOCTYITHOM TOYKH.
Hcnonp3oBaTh n0/1001€ TPEYTrOJILHUKOB B
M3MEPUTENBbHBIX paboTax Ha MECTHOCTH,
OIIUCHIBATh PEaJIbHbIE CUTYal[MH Ha SI3bIKE
reoMmeTpun. CTpOUTH OUCCEKTPUCHI, BHICOTHI U
MeJIuaHbl TPEYroJIbHUKA; YIila, PABHOTO
JTAHHOMY; MPAMOM, apajieIbHON TaHHOM.
DopMynMpOBaTh MOHATUE CUHYCA, KOCUHYCA U
TaHI€HCa OCTPOrO yria IpsIMOYrOJIbHOTO
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Tema pa3nena

IIpeameTHoe
cofepKaHue

YV

TPEYroJIbHUKA, OCHOBHBIE TPUTOHOMETPUYECKUE
ToKecTBa. HaxonnuTe 3HaYeHMs OQHOU U3
TPUTOHOMETPUUECKUX (QYHKIMH 110 3HAUEHUIO
JOpYroi. BBITOIHATE YepPTEXK 10 YCIOBUIO
3a/1a4M, PeIIaTh T€OMETPUYECKUE 3a0a4H C
HCII0JIb30BaHNEM TpUroHomerpuu. Haxonurs
CTOPOHBI TPEYTOJbHUKA 110 OTHOLIEHUIO
CpPeIHMX JUHUH U nepumeTpy. Pemars
IIPSIMOYTOJIBHBIN TPEYTOJIBHUK, UCIIOJIB3YSI
COOTHOILICHUS MEXAY CTOPOHAMU U yIIaMHU.
HaxonuTs cTOpOHBI TPEYTrOJIbHUKA, UCIIONb3Ys
CBOMCTBO TOYKHU IIEPECEUEHUS MEIUAH.

OKpy>XHOCTb
17

KacarenabHas x
OKPY>KHOCTH U
CBOICTBA.
[lenTpanbHble

Brmcannas
OIHCaHHAas
OKPYKHOCTH.

BIIMCAHHBIC YTJIBI.

®opMynHpOBaTh U JOKA3bIBATH MOHATHS
KacaTeJIbHOW U CEeKYIIEH K OKPYKHOCTH, TOUKH
KacaHus, OTPE3KOB KaCaTEJIbHbIX, IPOBEACHHBIX
W3 OJTHOM TOYKH; CBOMCTBO KacaTeJIbHOM U €€
MPU3HAKA; CBOMCTBA OTPE3KOB KAaCATEIbHBIX,
MPOBEACHHBIX U3 OAHOU TOUKHU.
@opMyIHpPOBATH MOHATHUSA FPATYCHON MEPBI
IYTd OKPY>KHOCTH, LIEHTPAIILHOTO yIJIa,
TEOPEMY O BIIMCAHHOM YTJIE€ U €€ CJIEJICTBUS C
JI0Ka3aTelbcTBaMu. Pacrio3HaBaTh Ha yepTexax
BIMCAHHBIE YTJIbl, HAXOJAUTh BEJIMUNHY
BIIMCAHHOTO yria. PopMyaupoBaTh U
JI0Ka3bIBaTh TEOPEMY 00 OTpe3Kax
MIEPECEKAIOIINXCS XOP/I, CBOMCTBO OMCCEKTPHUCHI
" Cro CJICACTBUC, MOHATHUC CCPCAUHHOTO
MEPIEHIUKYIIAPA; TEOPEMY O CEPEANHHOM
MEPIEHIUKYIISIPE, TEOPEMY O TOUKE
IIEpECEYECHUS BBICOT TPEYroybHUKA. [IpuMEHATH
NEPCUYUCIICHHBIC TCOPCMBI JIJIA PCIICHUS 3a/1a4.
Pacno3naBath Ha yepTekax BIUCAHHBIE
OKPY’KHOCTH, HAXOJAUTh 3JIEMEHTBI
TPEYroJIbHUKA, UCTIO0JIb3Ysl CBOMCTBA BIMCAHHOM
OKpY’KHOCTH. HaxoquTh OIMH U3 OTPE3KOB
KacCaTCJIbHBIX, ITIPOBCACHHBIX U3 O,Z[HOI\/'I TOYKHU I10
3aIaHHOMY PaJINYCy OKPYKHOCTH; HAXOAUTh
LIEHTpaJIbHbIE U BIMCAHHBIE YTJIbI 10
OTHOILIEHHUIO Ay OKPY>KHOCTH; HaXOAUTh
OTPE3KHU MEPECEKAIOIINXCS XOP/l OKPY>KHOCTH,
KCIIOJIB3Ysl TEOPEMY O MTPOU3BEICHUU OTPE3KOB
MEPECEKAIOIINXCS XOP/I.
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Tema pa3nena

IIpeameTHoe
cofepKaHue

YV

IloBTOpEHUE.
Pemrenue 3agau
4

Peszepn
2
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IInanupyemble pe3yabTaThl 00y4eHUsI MATeMaTHKe B 8 KJjacce.

Ydenuk HayunTcs B 8 Kiiacce

(1151 KCMOJIBL30BAaHMSI B MOBCETHEBHOM KM3HU U 00ecreuyeHnus1 BO3MOKHOCTH

YCIEIHOT0 MPOA0JIKeHUs1 00pa3oBaHus HA 02a30BOM yPOBHe)

JIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKH

OnepupoBaTh Ha 0a30BOM ypOBHE TOHSATHUSIMH: MHOXECTBO, DSJIEMEHT
MHOKECTBA, MOJIMHOKECTBO, NPUHAIJIEKHOCTD;

3aJ1aBaTh MHOKECTBA MMEPEYUCICHUEM UX 3JIEMECHTOB;

HaxOJHTh TEpeceueHue, OOBEAUHCHHE, ITOJMHOXECTBO B MPOCTECHUIINX
CUTYyaLUsIX;

OMepUpoBaTh Ha 0a30BOM YpPOBHE MOHATUSIMU: OMNPEACIICHUE, aKCUOMa,
TEOpeEMa, JI0Ka3aTeNbCTBO;

MPUBOJUTh MPUMEPbl KW KOHTPOPUMEPHI I TOATBEPKICHUS CBOUX
BBICKA3bIBaHUI.

B HOBceIlHeBHOﬁ JKU3HA A IIPH U3YIYCHHUH IPYIrUX NpeaMeToB:

UCIIOJIb30BaTh TIpaUuecKoe TMPEACTAaBICHUE MHOXKECTB JJId OIUCAHUs
pETBHBIX TPOIECCOB W SIBJICHUM, MPU PEIICHUHU 3aJad JAPYTUX YICOHBIX
MPEIMETOB.

Yuciaa

OnepupoBaTh Ha 0a30BOM ypOBHE IMOHSATHUSIMU: HATYypallbHOE UYHCIIO, 11710
YUCJI0, OOBIKHOBEHHAas JApOOb, JeCATHYHas JpoOb, CMEIIaHHAas JpoOb,
pallMoOHAJIbHOE  YHCIIO, HppalMOHAIBbHOE  YHCIO, apu(pMeTHdecKuit
KBaJIPaTHBIM KOPEHb;

WCIIOJIb30BAaTh CBOMCTBA YHCENI W IIpaBWia JIEUCTBUM IIPU BBIIIOJIHECHUU
BBIYKCJICHUI;

WCIIOJIb30BaTh MPHU3HAKU JAEIUMMOCTH Ha 2, 5, 3, 9, 10 npu BBIIIOJTHEHUH
BBIYUCJICHUH U PEIIEHUN HECIIOKHBIX 3a]1a4;

BBITIOJIHATh  OKPYIJICHUE palMOHAJIbHBIX YHCEI B COOTBETCTBUU C
MpaBWIaMHU; OIIEHUBATh 3HAUYCHUE KBAJAPATHOI'O KOPHS U3 MOJIOKUTEIHHOTO
IIEJIOr0 YHCIIA;

pacro3HaBaTh pallMOHAIbHBIE U UPPAIMOHAIBHBIE YUCIA;

CpaBHUBATH YHUCIIA.

B noBceaqHeBHOM KU3HU U IPU U3YYCHHUU APYI'HX NIPEAMETOB:

OLICHMBATL PC3YyJIbTAThbI BBIUMCJICHUM Ipu PCHICHHUU IIPAKTHYCCKHX 3aaay,
BBIIIOJIHATE CPAaBHCHHUC YHUCCII B PCAJIBHBIX CUTYAIIUAX
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COCTaBIIATh YHUCJIOBBIC BBIPAKEHUS TPH PEIICHUH MPAKTUYECKHUX 3a7ad U
3a/1a4 U3 Ipyrux y4eOHbIX MPEAMETOB.

TokIaeCTBEeHHbIE IPe00pPa30BaAHUS]

BbITIONHATh  HECHOXHBIE TPeoOpa3oBaHUs Il BBIYUCIICHHS 3HAYCHUN
YUCIIOBBIX  BBIPAKEHUW,  COAEPKAIIMX CTENEHHM C  HATypaJlbHbIM
MOKA3aTeNEM, CTEIIEHU C LIEJIBIM OTPUILIATEIbHBIM NTOKA3ATEIIEM;

BBITIOJIHATD HECIIOXKHBIE MPEOOpa30BaHUs IIENbIX BBIPAKEHHI: pacKphIBATh
CKOOKH, MPUBOJIUTH TIOJIO0OHBIE ClIaraeMbie;

HCIIOJIB30BaTh (OPMYJIBI COKPAIICHHOTO YMHOXCHHS (KBaapaT CyMMBI,
KBaJIpaT Pa3HOCTH, PA3HOCTh KBAJAPATOB) MJisi YIPOILIECHUS BBIYUCICHHIM
3HAYEHUN BBIPAXKCHUI; BBIMOJIHATh HECIOXHBIE MpeoOpa3zoBaHUs APOOHO-
JIMHEVHBIX BBIPAXKECHHUM U BBIPAXKEHUN C KBAAPATHBIMUA KOPHSIMH.

B HOBceHHeBHOﬁ JKU3HU A IIPH U3YYCHUM APYTIUX NTPEAMETOB:

OIICPUPOBATH HA 0a3oBOM YPOBHEC IMOHATUEM «CTaHAAPTHAA 3allMCh YHUCJIa».

IIOHKUMATb CMBICJI 3allMCH YKCJIa B CTAaHAAPTHOM BH/IC,

yDaBHeHl/Iﬁ H HEPpABCHCTBA

OnepupoBath Ha 0a30BOM YPOBHE MOHATHUAMH: PABEHCTBO, YHCIOBOE
PaBEHCTBO, YPaBHEHUE, KOPEHb YPAaBHEHUS, PEIICHUE YPABHEHMsI, YNCIOBOE
HEPaBEHCTBO;

IIPOBEPSATH CINPABEMIMBOCTD YUCIOBBIX PABEHCTB,;

pemars CUCTEMBbI HECIIOKHBIX JINHEVHBIX YPABHECHUN;

IIPOBEPATH, ABJISCTCSA JIU JAHHOE YHUCIIO PELICHUEM YPaBHEHMUS,

pemarth KBajApaTHble ypaBHEHUs 10 (opMylie KOpHEW KBaJpaTHOTO
YPaBHEHHSI.

B moBcegHeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX NPEAMETOB:

COCTaBJIATh U PEIIATh JIMHEMHBIE U KBAJPATHBIC YPABHEHUS IPU PELICHUU
3a/1a4, BO3HUKAIOIINX B IPYTrUX YYEOHBIX IPEeIMETax.

DYHKIUU

Haxoauts 3HaueHue GyHKIMU 10 3aJTaHHOMY 3HAYEHUIO apryMEHTa;
HaXOJWTh 3HAYEHHE apryMeHTa MO 3aJaHHOMY 3HAUYCHUI0 (PYHKUUH B
HECJIOXKHBIX CUTYaIUsAX;

ONPENENATh II0JI0KEHUE TOUKHU 110 €€ KOOpAMHATaM, KOOPAUHATHI TOYKH 110
€€ MOJI0)KEHNIO Ha KOOPIMHATHOW IJIOCKOCTH;

o rpaduKy HaXOAUTH O0JACTh OMpPEEICHUS, MHOXKECTBO 3HAUCHUH, HYIU
GYHKIMU, TMPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pAcTaHUs U
yObIBaHMsI, HAUOOJIbIIIEEe U HAUMEHBIIIEE 3HAUYCHUS (DYHKITNY;
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® TIPOBEPSTH, SBISETCSA JIM JAHHBIM rpaduk TpaduKoM 3aqaHHON (PYHKIIUU

(JIUHEMHOM, KBaJApaTUUYHOM, 0OpaTHON MPONOPIIMOHAILHOCTH);

® OIpPCACIATD HpI/I6J'II/I)K€HHBIe S3HAYCHUSA KOOPAWMHAT TOYKHU IICPCCCUHCHUA

rpaguKoB QyHKIIHIA;

B noBcegHEeBHOM KU3HU U NIPU U3YYeHUHU APYTUX NPeAMETOB:

® UCIOJb30BaTh TrpaduKu peaJbHbIX TMPOIECCOB U 3aBUCHUMOCTEH s

OlpeneNeHus WX CBOMCTB (HauOOJbLIME W HAaUMEHbIINE 3HAYECHMUS,
OPOMEXYTKM BO3pacTaHusd M YOBbIBaHUS, OOJIACTU TMOJIOKUTEIbHBIX U
OTpULIATENbHBIX 3HAYECHUH U T.11.);

UCIOJIb30BaTh CBOMCTBA JIMHEWHOM (QYHKIMM U €€ rpaduKk IpHU peuieHUH
3a/1a4 U3 Ipyrux y4eOHbIX MPEAMETOB.

CraTucTuKka M Teopusi BEPOSITHOCTEM

NPECTaBIISITh IaHHBIC B BUC TA0JIHII, AHArpaMMm, TpadrKoB;
yuTaTh WHGOPMAIMIO, TMPEACTABICHHYIO B BHJC TaOJHWIIbI, JHArPaMMBbI,
rpaduka;

B HOBceHHeBHOﬁ JKU3HMU 1 IIPH U3YYCHHUHU IPYIUX NMPEIMETOB:

OLICHMBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METOJIOM NIepedopa;
CpPaBHUBATh OCHOBHBIE CTATUCTUYECKHE XAPAKTEPUCTUKH, MOJyYEHHBIE B
Ipolecce pelIeHNs IPUKIIAHON 3a/1auil, U3YUEHUsI pEaJIbHOTO SIBJICHMUS;

TekcToBbLIC 3a1a4YN

Pemrate HECHOXHBIE CIOKETHBIE 33aJa4d  pPa3HbIX TUIIOB Ha BCE
apupMeTHIECKUE ICUCTBUSA;

CTPOUTHh MOJIETb YCJIOBHS 3ajaud (B BHUJI€ TaOIUIbI, CXEMbI, pUCYHKA WJIU
yYpaBHEHHUsI), B KOTOPOH JaHbl 3HAYEHUS JIByX U3 TPEX B3aUMOCBSI3aHHBIX
BEJINYMH, C LIEJIbIO [TIONCKA PELICHUS 3a/1a4H;

OCYLIECTBJISITh CIOCOO MOMCKA PEIICHUs 3a/layd, B KOTOPOM PACCYXIEHUE
CTPOHTCS OT YCJIOBHUS K TPEOOBAHUIO WIIM OT TPEOOBaHUS K YCIOBHIO;
COCTaBJIATh IUIAH PELICHUS 33]a4U;

BBIJICJIATD dTAIlbl PEUICHUS 33/1a4y;

MHTEPIPETUPOBATh BBIUYUCIUTENbHBIC PE3YJbTaThl B 3ajaye, HCCIEN0BaTh
MOJTYYEHHOE PEIICHHE 3a/1a4H;

3HATh pa3jinyue CKOPOCTEH 00bEKTa B CTOSIUEH BOJE, MPOTUB TEUEHUS U TIO
TEUEHUIO PEKU;

pemaTh 3a1aui Ha HaXOXKJEHHUE YAaCTH YMCIIa U YUCIia 0 €ro YacTH;

pelarh 3a/Jauyd pa3HbIX TUMNOB (Ha padoTy, Ha TOKYINKH, HA JBUXKEHHUE),
CBSI3BIBAIONIMX TPU BEJIUYMHBI, BBIJICISATH STU BEJIMYMHBI U OTHOUIICHUS
MEXITy HUMU;
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® HAxXOJWTh NPOLEHT OT YHUCJIa, YHUCIO MO MPOLEHTY OT HEro, HaxOAUTh
MPOIEHTHOE CHUKEHUE WUJTA MPOLIEHTHOE MOBBIIIEHNE BEJIUYHHBI;
® peIIaTh HECIOXKHbBIC JJOTMUECKUE 3a]a4l METOJIOM PACCYXKICHUU.
B noBceaHeBHOM KU3HU U NIPU U3YYEHUHU PYTUX NMPEAMETOB:
® BBIIBUraTh TMIOTE3bl O BO3MOXXHBIX MPEAEIbHBIX 3HAUYCHUSAX HCKOMBIX B
3a71a4e BEJIMYMH (JI€71aTh MPUKHUIKY).
I'eomerpuyeckue purypsi
e OmnepupoBath Ha 6a30BOM YPOBHE MOHITUSMH I'€OMETPUUECKUX PUTYD;
® u3BJIEKaTh UHGOPMAIIUIO O TEOMETPUYECKUX (DUrypax, MpeaCTaBICHHYIO Ha
YyepTekKax B IBHOM BUJIE;
® TIPUMEHSTH JJIsI pEIICHUS 3a]1a4 TeOMETpUUECKHEe (DAKTHI, €CIIM YCIOBUS UX
® TIpUMEHEHUS 3a/IaHbl B IBHOU (popme;
® peliaTh 3aJlaud Ha HAXOXJICHUE T€OMETPUUYECKUX BEIMYMH MO oOpasiam
WJIW aJICOPUTMAaM.
B noBceHeBHOI JKM3HU M NIPH U3YYEHNH APYTUX NPeAMETOB:
® JCIOJB30BaTh CBOMCTBA T'€OMETPUUYECKUX (DUTYp JJIST PEIICHHS] THUIOBBIX
3a7la4, BO3HUKAIONIMX B CHUTyalluaX IIOBCEAHEBHOM IKU3HU, 3aaad
MPAKTUYECKOTO COACPKAHUSI.
OTHOLIEHUS

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHATHUSIMU: PABEHCTBO (GUTYp, paBHbIC
burypbl,  paBEHCTBO  TPEYrOJILHUKOB,  MapaJIEIbHOCTh  MPSMBIX,
NEPNEHIUKYIAPHOCTh TMPSAMBIX, YIJIBI MEXKAY HNPSIMBIMHU, MEPIEHIUKYIISP,
HAKJIOHHAs, IPOCKIIHSI.

® HCHOJIb30BaTh OTHOLIEHUS JJIsI PEHICHUS MPOCTENIINX 3a7a4, BO3SHUKAIOIINUX
B PEAIbHOM KU3HHU.

HN3MepeHusi M BLIYUCJICHUS

e BpInonHATH U3MEPEHUE [UINH, PACCTOSHHUM, BEJIWYHWH YIJIOB, C ITOMOILIBIO
MHCTPYMEHTOB JIJISl U3MEPEHUM JJIMH U YTJIOB;

® TpuUMEHSTH (HOPMYJIbI IEPUMETpPA, TUIOIIAIU, KOT/Ia BCE TaHHBIE UMEIOTCS B
YCJIOBUH;

e mpuMeHATh  Teopemy  Iludaropa, 0a3oBble  TPUTOHOMETPUUYECKHE
COOTHONIEHUSI IS BBIYKMCIIEHUS [UIMH, PACCTOSIHUW, IUIOMIAACH B
IIPOCTEUIIINX CITYYasiX.

B noBce1HeBHOM KM3HU U NP U3YYEHUH APYTUX NMPeAMETOB:

® BBIUKCIISTH PACCTOSHUS HA MECTHOCTH B CTAHIAPTHBIX CUTYaLHSIX, TUIOMIAAN
B IIPOCTECHIIMX CIydasiX, IPUMEHATh (OPMYJIBI B IPOCTCUININX CUTYaIlUSIX B
MMOBCEIHEBHOM KU3HU.
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I'eomeTpryecKHre MOCTPOEHHUS

N300paxkath TUMOBBIE IUTOCKKE PUTYPBI U (GUTYPHI B IPOCTPAHCTBE OT PYKU
U C TIOMOIIIbI0 UHCTPYMEHTOB.

B nmoBcegHeBHOM KU3HU U NIPU M3YYEHHUHU APYTUX NPEAMETOB:

BBITIOJTHATh MPOCTEUINNE IOCTPOCHUSI HAa MECTHOCTH, HEOOXOJIUMBIE B
peanbHOM )KU3HMU.

HcTopusi MaTeMaTuKH

OnuceiBaTh OTHENBHBIE BBIJAIOIINECS PE3YJIbTAThl, MOIYYECHHBIE B XOJAE
pPa3BUTHs MATEMATHUKU KaK HAyKH;

3HATh INPUMEPBl MAaTEMaTHYECKMX OTKPBITUH W HMX aBTOPOB, B CBS3HU C
OTEYECTBEHHOW U BCEMUPHON UCTOPUEM;

IMIOHKUMATh POJIb MAaTCMAaTHUKH B PAa3BUTHU P OCCHH,

MeToabl MATEMATHKH

BriOupaTh moaxoasiimuil n3y4eHHbIA METO JIJIsl PEIISHUs U3YYEHHBIX TUIIOB
MaTeMaTHYECKHUX 3a]1a4;
[IpuBOoAUTE NpUMEPH MATEMaTUYECKUX 3aKOHOMEPHOCTEW B OKPYKArOLIEH
JIEUCTBUTEIIbHOCTU U MPOU3BEACHUSIX UCKYCCTBA.

Y4eHHUK NMOJIyYUT BO3MOKHOCTh HAYYHThCH B 8 Kiacce

JJIS1 o0ecrnevyeHus1 BO3MOKHOCTH YCIEIHOT0 MPOAOIXKEHUSA Oﬁpa3OBaHHﬂ Ha

0a30BOM M yIJIy0JICHHOM YPOBHAX

DJIeMeHThI TEOPHH MHOKECTB H MATEeMATHYECKOW JJOTHKH

Onepuposams noHamMusAMuU. onpeoenenue, meopemda, AKCUuoma, MHOICECMao,
Xapakxmepucmuxku MHONCeCmad, dJ1eMeHm MHOXCECMBa, NyCcmoe, KOHeYyHoe U
OecKOHeuHoe MHONCECMB0, NOOMHONCECB0, NPUHAONIEHCHOCHb, BKIIOUEHUE,
DPABEHCMBO MHOHCECNE,

U300paANCAmMb MHONCECMBA U OMHOULEHUE MHONCECME C NOMOUWDbIO KPY2o8
Dunepa;,

onpeoenims NPUHAONEHCHOCIb IJIEMEeHMA MHONCeCmay, 00beOUHeHUI0 U
nepeceuenuro MHONCeCms,

3a0a8amb MHOIICECMBO C NOMOWDbIO NEePEeUUCTeHUsl DTIEMEHMO8, COBECHO20
ONUCAHUS,

onepuposamv NOHAMUIMU. BbICKA3bIBGAHUE, UCMUHHOCMb U JIOHCHOCHb
6bICKA3bIBAHUS, ompuyarue BbICKA3bIBAHUIL, onepayuu Hao
BbICKA3LIGAHUAMU. U, UL, He, YCIO08HbIE 8bICKA3bIBAHUS (UMNIUKAYUU),

cmpountv 6bICKA3bI6AHUA, OMPUYAHUA BbICKA3bIBAHUU.
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B noBceqHeBHOM KM3HU U NIPU U3yYeHHUH JAPYTUX NPeIMeTOB:

CMpoumsv Yenouku YMO3aKIIOUeHUll HA OCHOB8e UCNONb308AHUSL NPABUT
JIOCUKU

UCNONIL308AMb MHONCECEA, ONepayul ¢ MHONCeCmeamu, ux epaguieckoe
npedcmagienue 0Jis1 ONUCAHUSL PEAibHbIX NPOYECCO8 U SIeHUI.

Yucaa

Onepuposams NOHAMUAMU. MHONCECMBO HAMYPALLHBIX YUCEIL, MHOICECBO
YenviX yucei, MHOMICECME0 PAYUOHAIbHBIX YUCET, UPPAYUOHATILHOE YUCIO,
K68AOpamHbwlll KOpeHb, MHOIHCECMBO oeticmeumensHoix yucer,
2eomempuiecKkas uHmepnpemayus

HamypanibHulX, Yeavlx, payuoOHAIbHbIX, OeUCTN8UMETbHBIX YUCE,

HOHUMAMb U 00BACHAMb CMBICT NO3UYUOHHOU 3aNUCU HAMYPATILHO20 YUCIA,
BbINONHAMb  BLIYUCAEHUS, 6 MOM Yucle C UCHONAb308AHUEM NPUEMOB
PAYUOHATLHBIX BbIYUCTEHULL

BbINONHAMb OKPY2leHUe PAYUOHATILHBIX YUCEl C 3A0AHHOL MOYHOCMbIO;
CPABHUBAMb PAYUOHANbHBLE U UPPAYUOHAIbHBLE YUCTA,

npeocmasisims payuoOHAIbHOE YUCTO 8 8UOe 0eCAMUYHOU 0poou;
YROPAOOUUBAMb YUCA, 3ANUCAHHbIE 8 8UOe OObIKHOBEHHOU U O0eCAMUUHOU
opobu,

B noBcegHeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX NPEAMETOB:

NPUMEHAMb  NPAsUIa  NPUOTUICEHHBIX — BbIUUCIEHUL  Npu  peuleHuu
NPAKMUYECKUX 3a0aqu peuleHuy 3a0ay Opyeux yueOHvix npeomemos;
BLINONHAMb — CPABHEHUe — Pe3YIbmamos — 6bIYUCIEHUL  NpU  pelleHuu
APAKMuYecKux 3a0a4, 8 mom 4ucie NPUOIUNCEHHbIX BbIYUCTEHUL,
cocmasnsime U OYeHU8Amb  HUCLOBble  GbIPANCEHUS NpU  pelleHUul
NPAKmuyeckux 3a0ad u 3a0ay u3z opy2ux y4eonvix npeomemos;

3anuUcvl@ams U OKPY2IsiMb YUCIO08ble 3HAYEHUS PeanlbHblX GelUdUH C
UCNONL308AHUEM PASHBIX CUCTEM UIMEPEHUS.

ToxK1eCTBEHHbIE HD606D330B3HI/IH

Onepuposams  noHAMUAMU CMENeHU C HAMYPAIbHLIM —NoKa3ameiem,
cmenenu ¢ YenvlM ompuyamenbHblM noKazamenem,
BbINOIHAMb NPEOOPAZ0BAHUSL YETbIX BLIPANCEHUIL. OellCEUsl ¢ OOHOUIEeHAMU
(cnoocenue, @vluumMaHue, YMHOMCEHUE), OeUcCmeus ¢ MHO2OYIEeHAMU
(cnooicenue, @vluUmMaHue, YMHON’CEHUE),
BbINONHAMb PA3NONCEHUE MHO2OYULEHO8 HA MHONCUMENU 0OHUM U3 CHOCO008:
8bIHeceHUe 3a CKOOKY, epYyNNUpoBKd, UCNOIb308aHUe YOPMYI COKPAULEHHO20
VMHOMNCEHUSL,
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8b10eIAMb KBAOPAam CyMMbl U pAZHOCMU OOHOYIEHO8;

PACKIAObIBAMb HA MHONCUMENU K8AOPANMHbLL MPEXUIeH,

BbINOIHAMb NPEOOPAZ0BAHUSL BLIPANCEHUL, COOEPHCAUUX CINENEHU C YeTbIMU
ompuyamenbHuIMU NOKA3AMeIsIMU, Nepexooums om 3anucu 8 8uoe cmenenu
C YeblM OMPUYaAmebHbIM NoKazamenem K 3anucu 6 suoe opoou,
BLINONIHAMb — NPeodpPa3z08anusi  OPOOHO-PAYUOHATBHBIX — BbIPANCEHULL:
cokpawenue Opobdell, npusedenue ancedbpaudeckux opoobei K odwemy
BHAMEHAment0, ClodNCeHue, YMHOdCeHuUe, OelleHue aneebpaudeckux opoobel,
8038edeHue  aneebopaudeckou  Opobu 8  HAMYPAILHYIO U YETYIo
OMPUYANENILHYIO CIEeNneHb,

BLINONIHAMb  NPEOOPA30BAHUSL  BBIPAICEHUL, COOEPACAUUX KB8AOPAMHbIE
KOPHU,

8blOCNIAMb  KBAOPAM CYMMbl WIU PA3ZHOCMU O8YYIeHA 6 BbIPANCEHUIX,
cooepaHcauiux Kaopamuvie KOpHU,

BbLINOIHAMb NPEOOPA30BAHUSL BLIPANCEHULL, COOEPAHCAUUX MOOYIb.

B moBcegHeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX NPEAMETOB:

BLINOIHAMb NPeoOpA306aHUs U OelUCMEUs C YUCIAMU, 3ANUCAHHbIMU 8
CMAaHOapmHoM 8uoe;

BbINOAHAMb NPeoOPA308AHUS ANICOPAUUECKUX BbIPANCEHUL NPU pelleHUl
3a0a4 Opyeux yueOHvIX npeomemos.

YpaBHeHUS ¥ HEPABECHCTBA

Onepuposams NOHAMUAMU: YpAGHEHUe, HepPA8eHCME0, KOPEeHb YPAGHEHUs,
peuleHue HepaseHcmed, PAasHOCUNIbHbIE YPAGHEHUs, 00aacmb onpeodeieHus
YPABHEHUsL , CUCTeMbl YPABHEHUIL);
peuiams JUHElUHble YPABHEeHUsl U VPAGHEHUs, C80O0UMble K JUHEUHbIM C
HOMOWBIO MOAHCOECMBEHHBIX NPEOOPA308AHULL,
peuamsv Keaopamuvle YpasHeHusl U YPAGHEeHUsl, C80OUMbLE K KBAOPAMHBIM C
HOMOWBIO MOAHCOECMBEHHBIX NPEOOPA308AHULL,

peuiams OpoOHO-TUHElHbIe YPAGHEHUS,

pewams npocmeiuie UPPAYUOHATbHbBIE YPAGHeHusi 6uda |f(x)=a,

V() =ya(x);

n — -
pewams ypasHenus 6uoa X =a:

peuams YpasHeHUus cnocoOOM pa3ioNCeHUsl Ha MHOMCUMENU U 3aMeHbl
nepemeHHouU,

pewamy TuHelnble YPAGHEeHUs C NAPpAMempamul;
peuamsv HeCl0JCHble K8AOpamHbvle YPAGHeHUs C Napamempom,

120



MyHununaipHOe OI0PKETHOE 001e00pa30BaTeIbHOE YUPEKICHUC —
cpeanss o0iieoopasoBarenbHas mkosia Ne 5 roponaa Mckuruma HoBocubupckoit obmactu

peuamsb HeC/NO0IHCHble CUCMEMDbI JIUHEUHBIX ypaenenud C napamempamu,
Peulanib HeCJl024CHble YPABHEHUS 6 YUETIbIX YUCIAX.

B noBceHeBHOM KM3HU M TIPH U3YYE€HHHU APYTHUX NMPeIMETOB:

coCmaesnams U peuams JUHelHble U K8AOPAmHble YPAGHEHUsl, VPAGHEHUs, K
HUM C800AWuUeCs, CUCmeMbl JIUHEUHbIX VPAGHEeHUNl Npu peuleHuu 3a0ay
Opyaux yuebHvix npeomemos,

BbLINONIHAMb  OYEHKY NpAgoonoo0oous pe3yibmamos, HoAYUaemMvlx npu
peuleHuy JUHEUHbIX U KBAOPAMHbLIX YPAGHEHUU U CUCmeM JUHEUHbIX
YPasHeHull npu peuwieHuy 3a0ay opy2ux y4eoHvlx npeomMemos;

8bI0UPaAMb COOMBEMCMEYIouUe YPAaGHeHUs, UX cucmemsl OJisi COCMABIeHUs
MAMeMamuyeckol Mooeiu 3a0aHHOU PealbHOU CUmMyayuu uiu npuxkiaoHou
3a0auu;

yMemsb  UHMEPNpemuposams  NOJVYEHHbI NPU  peleHUUu VpPaeHeHUs,
cucmembl pe3yibmam 6 KOHMmeKcme 3a0aHHOU peanbHOU CUmyayuu uiu
NPUKIAOHOU 3a0ayl.

DYHKIUU

Onepuposams nouamusAMU: QYHKYUOHAILHASL 3A8UCUMOCTb,  (DYHKYUA,
epaghux yuxkyuu, cnocodvl 3a0anus QYHKYUU, apeymeHm U 3HadeHue
@dyukyuu, obracme onpeoeneHus U MHONICECME0 3HAUeHUll (QYHKYuu, HyIu
@YHKYUU, NPOMENHCYMKU ZHAKONOCMOSHCIEA, MOHOMOHHOCMb (DYHKYUU,

cmpoums  epagpuku  TUHEUHOU, KeaopamuuHou @yHKyuil, o0opamHou

NPONOPYUOHATLHOCU, (DYHKYUU 8UOA: Y= , Y= ‘/;, y= 3/;, y=Ix] ;
Ha npumepe K6AOPAMUYHOU @OYHKYUU, UCNOIb3068AMb NPeoOPa308aHUs]
epacghuxa dyHKyuU y=f(x) ol nOCMpOoeHUs epaghukos
pynxyuii y = af (kx+b)+c;

cocmaenams YpagHeHus HNPAMOU HO 3A0AHHbIM YCA08UAM. NPOX0Oaujell
yepes 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOOsuell yepes OAHHYIO
MOYKY U NAPANIENbHOU OAHHOU NPAMOUL,

uccnedosamsv QyHKYUio no ee 2papuxy;

HAX00UMb MHONCECME0 3HAYEHUT, HYTU, MPOMENHCYMKU 3HAKONOCMOAHCMEA,

MOHOMOHHOCMU K8AOPAMUUHOU (DYHKYUU,

B nmoBceaHEeBHOM KU3HU U NIPU U3YYeHUH APYTUX NPeIMETOB:

ULTIOCMPUPOBAMb C HOMOWbBIO 2pAPUKA  peanvHyr0 3a8UCUMOCIb  UTU
npoyecc no ux Xapaxkmepucmurkam,

UCNONIL308AMb CEOUCMBA U 2PAPUK KEAOPAMUUHOU (DYHKYUU NPU peuleHuu
3a0a4 u3 Opyeux y4eonvix npeomemos.
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TekcToBbLIC 3a1a4YN

Pewamv npocmwie u cnogichvie 3a0auu pasHvlX mMunos, a makaice 3a0ayu
HOBBLIUEHHOU MPYOHOCIU,

UCNONIBL306AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CLONCHBIX
3a0ay 0151 NOCMPOEHUsT NOUCKOBOLL CXeMbl U PeueHUsl 3a0ay,

Paznuiams Mooeib meKcma u MoOeib peuleHus 3a0ayu, KOHCmpyupo8ams K
OOHOU MOOeNU peuleHUsl HeCI0MNCHOU 3a0aqu pasHvle MoOeiu meKcma
3a0avu,

3Hamob U NpuUMeHAmsb 0ba cnocoda noucka pewteHus 3a0a4 (om mpeoosanus
K YCLO8UIO U OM YCILOBUSL K MPeDOBAHUIO),

MOOenUpPo8ams pPACCy’COeHUss Npu NOUCKe peuleHUss 3a0ad ¢ NOMOWbIO
epagh-cxemol,

8bIOETIAMb IMANBL PEULCHUS 3A0AYU U COOEPHCAHUE KAHCO020 IMAaNd,

yMemsb 8blOUpaAmMb ONMUMATbHBIL MEeMOO peuleHUs 3a0aiu U 0CO3HABAMDb
8b100p Memooa, paccmampueams pasiuyHvle Memoovl, HAX0OUMb pa3Hble
peutenust 3a0auu, eciu 603MONCHO,

AHAUZUPOBANb 3AMPYOHEHUS NPU PeUeHUlU 3a0ay,

BLINOIHAMb — PA3IUYHbIE — NPeoOpaA306aHusi  NPeONONCeHHOU  3a0adl,
KOHCMPYUpo8ams HOBble 3a0ayll U3 OAHHOU, 8 MOM Uucie 0opammubie;
UHMEPNPemuposams — GbIYUCIUMENbHbIe — pe3yabmamvl 8  3a0aue,
uccne0osams NOJyYeHHoe peueHue 3a0ayu;

AHAUBUPOBATNL BCEBO3MOICHBLE CUMYAYUU 83AUMHO20 PACNOTIONCEHUSL O8YX
00beKmo8 U UsMeHeHue UX XapaKxmepucmux npu COBMeCMHOM OBUNCEHUU
(ckopocmb, 8pems, paccmosiHue) npu peuleHuu 3a0ay Ha O08UdCeHue 08yX
00beKmMo8 Kak 8 00HOM, MAK U 8 NPOMUBONOJIONCHBIX HANPABLEHUSX,
UCCe008aMb BCEBO3MONCHbIE CUMYAYUU NPU PeuleHUU 3a0ad Ha O8UdCEHUE
no peke, paccmampusams pazHsle CUCMeMbl Omcyema,

peulams pazsHooOpasHble 3a0au «HA YACUy,

pewamsv U 000CHOBbLIBAMb  CB0€  peuleHue  3a0ay  (8bloensamy
MamemamuyecKyro OCHOBY) HA HAXOJHCOeHUe Yacmu YUCIA U YUCIa NO e20
Yyacmu Ha OCHOBe KOHKPEMHO20 CMbLCLA OpoOU;

0CO3HABAMb U  OOBACHAMb  UOCHMUYHOCHb  3A0ay  PA3HLIX  MUNOS,
CBA3BIBAIOWUX MPU GeIUYUHbL (Ha pabomy, HA NOKYNKU, HA O8UdICEHUE),
8bI0EISIMb IMU BETUYUHBL U OMHOUWEHUS MeNCOY HUMU, NPUMEHAMb UX NpU
peutenuy 3a0ay, KOHCmMpYuposams cOOCMeeHHble 3a0ay YKA3aHHbIX MUNos;
81adems OCHOBHbIMU MEmOOAMU peuleHus 3a0ady Had CcMecu, CHIA8bl,
KOHYeHmpayuu,
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pewams 3a0ayu HA HNPOYEHMbl, 8 MOM HUCIe, CLOJNHCHble NPOYEHMbL C
000CHOBAHUEM, UCNOJIb3YSL PA3HblLE CNOCOObL;

peulams no2udecKue 3a0a4u paHuvIMu Cnocooamu, 8 mom yucie, ¢ 08yMsl
onoxamu u ¢ mpems OIOKAMU OAHHBIX C NOMOWBIO MAOAUY,

peuamsv 3a0ayu N0 KOMOUHAMOPUKe U Meopul 8epOosimHOCMell HAd OCHO8E
UCNOIb308AHUS U3YUEHHBIX MeMO0008 U 000CHOB8LIBAMb peuleHle,

061a0emb  OCHOBHbIMU — MemOoOaMU  pPeWeHUss  CIOMHCEemMHbIX  3a0au:
apugmemuueckutl, aneebpauyeckutl, nepebop sapuanmos,
2eomempudeckull, epaguueckuti, NPUMeHsams UxX 8 HOBbIX NO CPABHEHUIO C
UBYUEHHLIMU CUNY AYUSIX.

B noBcegHEeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPEIMETOB:

8bI0€NAMb NpU  peuleHuu 3a0ay XapakmepucmuKku paccmMampueaemou 8
3a0aue cumyayuu, OMIUYHblE OM pPealbHbIX (Mme, O0m KOmMopbix
abcmpazuposanucs), KOHCmMpyupoeams HOGble CUMYayuu C y4yemom IMmux
Xapakmepucmux, 6 4acmHOCMU, NpU peuleHuu 3a0ad Ha KOHYeHmpayuu,
VUUmMvl8ams NJI0OMHOCMb 8eUecmed;

peuwams U KOHCMPYUposams 3a0a4u HA OCHO8E PACCMOMPEHUS PealbHbIX
cumyayuil, 6 KOMOPbIX He mpedyemcss MOUHbLL  GbIUUCTUMETbHDIL
pe3yrbmam,

pewamsv 3a0ayu Ha O08UICEHUEe NO peKe, paACCMAMpUeas pasuvle CUCmeMbl

omcuema.

CTaTucTHKA ¥ TEOPHS BEPOSITHOCTEM

Onepuposams  noHamuAMU: cmoiduamole U Kpyeogvle OUASPAMMDL,
mabauybl OaHHLIX, cpedHee apughmemuueckoe, Meouana, Haubonvuiee U
HauMeHbUlee 3HAYeHUs. 6blOOPKU, paA3Max 6blOOPKU, Oucnepcusi u
CMAanOapmHoe OMKIOHeHUe, CYYAUHASL UBMEHYUBOCTND,

ussIeKams UHGOpMayuoo, NpeocmasieHHyro 8 maobauyax, Ha Ouacpammax,
epacghukax;

cocmaenames  mabauysl, CMpoums OuacpamMmvl U 2paguku Ha OCHOGe
OAHHBIX;

NPUMEHAMb NPABUNO NPOU3BEOCHUs NPU PeULeHUU KOMOUHAMOPHBIX 3404y,
npeocmasisims UHGOPMAYUIO ¢ NOMOWbIO Kpy208 Diliepa;

B HOBceHHeBHOﬁ JKU3HU 1 IIPH U3YICHUH IPYIuX NpeaMeTOoB.

U3BIeKamsb, UHMEPNpemuposams U Npeodpazosvleams  UHGOpMAYUIO,
npeoCcmasieHHyr0 8 mabauyax, Ha OUdAspamMmax, 2papurax, Ompaxicarousyro
CBOUCMBA U XAPAKMEPUCMUKU PEATbHbIX NPOYECCO8 U SAGIEeHUL,

123



MyHununaipHOe OI0PKETHOE 001e00pa30BaTeIbHOE YUPEKICHUC —
cpeanss o0iieoopasoBarenbHas mkosia Ne 5 roponaa Mckuruma HoBocubupckoit obmactu

T'eomeTrprueckue purypbl

Onepuposams NOHAMUAMU 2e0MEMPULECKUX uyp;

u36neKams, UHMEPNPemuposams U npeoopas0evieams UHGopmayuo o
2eomempudecKux ueypax, npeocmasieHHy Ha 4epmericax;

NPUMEHAMb 2eoMempuyecKue Gaxkmol 05 peueHus 3a0a4, 8 mom yucie,
npeonoazaruux HeCKOJIbKO Wac08 peuleHusl,;

Gopmynupoeams 8 npocmetumux CIyyasx c8oUCmMea U NPUHaKu guayp;
00KA3b18AMb 2€0MEMPUUECKUE YINGEPIHCOCHUSL,

61a0emsb CMAaHOApmMHOU Kiaccugurayuell niockux ueyp (mpeyeoibHuKo8 u
Yyemvipexy20IbHUKO8).

B moBcegHeBHOM KU3HU U NIPU M3YYEHHUHU APYTUX NPEAMETOB:

UCNONIL308AMb CBOUCMBA 2e0MempPUdecKux ¢uayp O peuieHus 3a0ay
NPAKmMu4ecKko2o Xapaxkmepa u 3a0ay u3 CMeNCHbIX OUCYUNTIUH.

OTHOIICeHUA

Onepuposamsb noHAMUAMU: pAGEHCMBO (ueyp, pasHvle hucypsl, pageHcmeo
Mpey20abHUKO8, NAPANIeNbHOCb NPAMbIX, NEPHREHOUKYIAPHOCHb NPIAMBbIX,
Venbl MedHcOy NpAMbIMU, NePReHOUKYIAP, HAKIOHHAS, NPOeKyus, noooodue
Gueyp, nooobHvle hucypol, NOOOOHLIE MPEY2OTLHUKU,

npumensimo meopemy Daneca u meopemy 0 NPONOPYUOHATLHBIX OMPE3KAX
npuU peueHuy 3a0a4,

Xapakxmepuzoeams 63aUMHOE PACNONIONCEHUE NPAMOL U OKPYIHCHOCMU, O8YX
OKDYJHCHOCMEl.

B noBceqHeBHOM KM3HU M NIPH U3YyYEHHUH APYTHUX NPeJIMETOB:

UCNONb3068aMb OMHOULEHUS OIS peuteruAd 361()61’41, BO3HUKANOWUX 6 peaJZbHOIZ
IHCU3HU.

H3MepeHusi 1 BLIYUCJIEHUS

Onepuposams npeocmagieHuamu o OluHe, NIOWAOU KAK BeTUUUHAMU.
Ipumenamo meopemy Ilughacopa, @opmyavt niowaou, npu peuiteHuu
MHO20UIA208bIX 3a0al, 8 KOMOPbIX He 8ce OaHHble NpedCmasieHbl s6HO, d
mpeoyiom  GuluUCNieHUll, Oonepuposams 0Oonee WUPOKUM KOIUHeCE8OM
Gdopmyn OnuHbl, NIOWAOU, BLIYUCTAMb XAPAKMEPUCMUKU KOMOUHAYUU
Queyp (oKpysicHocmell U MHO20Y20JIbHUKOB) GbIYUCTAMb PACCHOAHUSA
mexncoy ueypamu, npumeHsmov mpucoHomempuyeckue @Gopmyavt O
BLIUUCTIEHUL 8 DOJIee CONCHBIX CYUAAX, NPOBOOUMb BLIYUCTEHUS HA OCHOBE
PABHOBENUKOCTU U PABHOCOCNABLEHHOCU,

Gdopmyruposamo 3a0a4u Ha 8blYUCTeHUe ONIUH, NIOWAOeU U peulambsb UX.
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B noBceqHeBHOM KM3HU U NIPU U3yYeHHUH JAPYTUX NPeIMeTOB:

L4 I’lpOGO@L{WZb B6bIYUCNIEHUA HA MeCMHOoCMU,

® npuMeHsAmb hOPMYIbL NPU BLIYUCTEHUSX 8 CMECHBIX YUeOHbIX NpeoMemax, 6
OKpYHCcaoweri 0eucmaumerbHOCmIL.
I'eomeTpuyecKue NOCTPOEHHUS

e 300pasicams ceomempuuecKkue Gueypvl o MeKCMOBOMY U CUMBOJILHOMY
ONUCAHUIO;
® (CB00O0OHO ONepuposamv YepMmeNCHbIMU UHCMPYMEHMAMU 6 HEeCH0NHCHbIX
CYUasX,
®  GBINOJIHAMb NOCMPOEHUST MPEY2OTIbHUKOS, NPUMEHAMb 0MOelbHble Memoobl
NOCMpPOeHUll  Yupkyliem U JUHeUKOU U NpoBoOumsv  npocmeuuue
UCCNIe008aHUsL YUCTA PeUuleHUl;
® u300padxcamv munogvle NIOCKue @ueypvl U 0OvbeMHble mena ¢ NOMOubIO
nNpOCMetuux KOMIbIOMEPHLIX UHCIMPYMEHMO8.
B noBceqHeBHOI KU3HU M NIPU U3YYEHHH IPYTUX NMPEAMETOB:
® GLINOIHAMb Npocmeliuiue NOCMPOEHUsT HA MeCMmHOCMU, HeobXooumvie 6
PeanvbHOU HCUZHU,
® OYeHUusambv pamepwvl PearbHbIX 0OBLEKMOE OKPYHCAIOULe20 MUpaA.
IIpeoOpa3oBanus

o Onepuposamsv noHsmMuem npeodPa308aHuUs NO000OUs, G1Ad0emb NpuemMamu
nocmpoenus  @Quayp ¢ UCHONb308AHUEM  Npeobpa308aHull  noooodus,
NPUMEHAMb  NOJIYYeHHble 3HAHUS U ONbIM  NOCMPOEHUl 8 CMENCHBIX
npeomMemax u 8 peaibHulX CUMYAYUsX OKPYHCaroue20 Mupa,

® cmpoums Queypy, n0O0OHYI0 OAHHOU, NONL308AMbC CEOUCMBAMU NOO0OUS
0151 06oCcHOB8aHUsA c8OLicmE uzyp;

B noBcenHeBHOM KM3HU M NIPH U3YYE€HHHU APYTHUX NMPeIMETOB:
® NpuUMeHAmb N00ooUe OJis1 NOCMPOEHUN U BbIYUCTICHUIL.
HcTopusi maTeMaTuKH

o Xapaxmepuzosamsv 6K1AO0 BbIOAIOWUXCS MAMEMAMUKO8 6 pa3sumue
MAMeMamuKy U UHbIX HAYYHBIX obaacmell,
® NOHUMAamMv poib Mamemamuku  pazeumuu Poccuu.
MeT0abl MATEMATHKH

L4 HCI’IO]le’y}l U3y4€eHHble M@WIOabl, npoeodumb doxa3ameflbcm60, BbINOJIHAMb
onpoeepoicerue,

® gblOUpamMb  U3YUEHHble MemoObl U UX KOMOuHayuu Ol peuleHust
mamemamuyeckux 3a0a4;
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® UCNONB308aAMb MamemamuyecKue 3Hanus Ol ONUCAHUS 3AKOHOMepPHOCmel
8 OKpYIHCcarouell 0elicmeumelbHOCMU U NPOU3BEOCHUSIX UCKYCCMBA,
® NpUMEHAmb npocmeluiue NpocpamMMHwvie Cpeocmea U  INeKMPOHHO-
KOMMYHUKAYUOHHbLE CUCMEMbL NPU PeUleHUU MAmeMamuidecKux 3a0adu.
Y4YeHUK MOJIyYUT BO3MOKHOCTh HAYYUThCH B 8 Kiacce
JJIS yCTIETHOT 0 MPOA0JIKeHUs1 00pa30BaHUsl HA YIJIy0JIeHHOM YPOBHe
JIEMEHThI TEOPHUH MHOKECTB 1 MaTeMaTHYECKOM JJOTHKH

e (CBOOOMHO OIEPUPOBATH IMMOHATHSAMU: MHOXECTBO, XapaKTEPUCTHKHU
MHOKECTBa, D3JICMEHT MHOXECTBa, IIyCTOC, KOHEYHOe M OCECKOHEYHOC
MHOXKECTBO, TIOJMHOXXECTBO, TPHUHAIICKHOCTh, BKJIIOYCHHE, PaBEHCTBO
MHOKECTB, CIIOCOOBI 3a/JaHHE MHOYKECTBA;

® 33/1aBaTh MHOXKECTBA Pa3HBIMHU CIIOCOOAMHU;

® IIPOBEPSATH BBHINMOJTHEHUE XapaKTEPUCTUIECKOTO CBOMCTBA MHOYKECTBA;

e CBOOOJHO OIMEpPUPOBATh IMOHATHUSMH: BBICKa3bIBAaHUE, HWCTUHHOCTh U
JIO’)KHOCTh BBICKA3bIBaHUS, CIOKHBIC U MPOCTHIC BHICKA3bIBAHMS, OTPHUIIAHHE
BBICKA3bIBAHUM;

® JCTUHHOCTh W JIO)KHOCTh YTBEP)KICHUS W €ro OTPHUIIAHUWSA, OIepariuy Ha
BBICKA3bIBAaHUSIMU: U, WU, HE; YCIIOBHBIE BHICKA3bIBAHMSI (MMILTAKAITIN);

® CTPOWTh  BBICKA3bIBaHHMS C  HUCIIOJIb30BAaHMEM  3aKOHOB  ajreOpbl
BBICKA3bIBAaHUM.

B noBceHeBHOM KM3HU U NIPH M3yYeHHH APYTHX NMPeIMETOB:

® CTPOWTH PACCYXKJICHHUS HA OCHOBE MCITOJIb30BAHUS MTPABUII JIOTUKU;

® JCIOJB30BaTh MHOXECTBA, OIMEpAIlMd C MHOXXECTBaAMHU, HX TrpadudecKoe
IpeACTaBICHUE IS OIMCAaHHMS PEAIbHBIX IPOIECCOB M SBICHHMA, TIPH
pelieHnu 3a1a4 Apyrux y4eOHbIX MPEeIMETOB.

Yuca

e CB0OOTHO OIEPUPOBATH IMOHATHSAMH: HATypaJbHOE YHCIO, MHOXECTBO
HATypaJdbHBIX  YHCEN, IIeJI0€ YHCJIO, MHOXECTBO IICNIBIX  YHCET,
OOBIKHOBEHHAss  ApoOb,  JIeCATHYHASA  JOpoOb, CMEIIAaHHOE  YHCJIO,
palMoHaIbHOE YHCJI0, MHOXKECTBO PaIlMOHAIBHBIX YHCEIl, HPpalliOHATBLHOE
YHCJIO, KOPEHb CTETICHH N, ICUCTBUTEILHOE YHCIIO, MHOYKECTBO

® JICHCTBUTENBHBIX YHCEN, TEOMETPUYECKas WHTEPIpeTanusi HaTypalbHBIX,
1[EJIbIX, PAlMOHATBHBIX, IEUCTBUTEIBHBIX YUCEIT;

® TIOHMMATh U OOBSCHITH PA3HUILy MEXKAY MO3UIIMOHHON M HEMO3WIIMOHHOMN
CHUCTEMAaMH 3aIIMCH YHUCEI;

® TIEPEBOJUTH YHCJIA W3 OJHOM CHUCTEMBblI 3alUCU (CUCTEMBbI CUYHUCJICHUS) B
APYTYIO;
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JIOKa3bIBaTh M UCIOJIb30BaTh MPU3HAKHU JIeIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10,
11 cyMMBl W TpPOU3BENCHUS YHCEI MPHU BBHINOJHEHUU BBIYUCICHUA H
peLIeHUN 3a1a4;

BBITIOJIHATh OKPYIJICHUE PAlMOHAIBHBIX M HUPPALMOHAIBHBIX YHCET C
3aJaHHOM TOYHOCTBIO;

CpaBHUBATh JEHCTBUTENIbHBIE YHCIIa Pa3HBIMU CIIOCOOAMU;

YIOPSAI0YUBATh YUCIA, 3aMCAHHBIC B BUJIE OOBIKHOBEHHOW M JECATUYHOU
IpoOu, 4YHuClIa, 3alMCAaHHbIE C HKCIOJb30BAaHUEM  apUPMETUUECKOTO
KBaJpaTHOTO KOPHS, KOPHEW CTerneHu OoJibliie 2;

naxoauth HOJI 1 HOK uucen pa3npiMu crmoco6amMu M UCIIOIB30BaTh UX MIPH
pelLICHUY 3aa4;

BBITIOHATh BBIUMCICHUST W TPEOOpa30oBaHUsI BBIPAKEHUH, COAECpKAIINX
JIEUCTBUTEIILHBIE YUCIIA, B TOM YUCJIE KOPHU HATYPAIbHBIX CTEIICHEN.

B noBceaqHeBHOM KU3HU U IIPU U3YYCHHUU APYI'HX NIPEAMETOB:

BBITIOTHATh U OOBSICHATH PE3YJIbTAaThl CPABHEHUS PE3YJIbTATOB BHIYUCICHUN
OpU  pEUICHUU TPAKTUYECKUX 3aJlad, B TOM 4YHUCJIE MPUOIMHKEHHBIX
BBIYUCJICHUH, UCTIONB3YS pa3HbIe CIOCOOBI CPAaBHEHMUIA;

3alUChIBATh, CPABHUBATh, OKPYTJISITh YACIOBBIE TAHHBIE PEAIbHBIX BEIUYUH
C UCTIOJIb30BAHUEM PA3HBIX CUCTEM M3MEPEHUS,;

COCTaBJISITh U OLICHUBATHh Pa3HBIMHM CIIOCOOAMHU YHCJIOBBIC BBIPAXEHUS TPHU
pENICHUH MPAKTUYECKUX 3a/1a4 1 33J1a4 U3 JPYTUX YU€OHBIX MPEAMETOB.

ToxaecTBeHHbIE MPeo0pa3oBaHusA

CBoOOHO oOmepupoBaTh MOHATUSMH CTENEHU C ILEIbIM U JPOOHBIM
MOKa3aTeIeM;

BBITIOJIHATD JIOKA3aTEJIbCTBO CBOMCTB CTENEHU C IEIBIMA M JAPOOHBIMU
MOKa3aTeIsIMH;

OMEPUPOBATH MOHATUSIMU «OAHOWICH», «MHOTOWICH», «MHOTOUJICH C OJIHOU
epeMEeHHOI», «MHOT'OYJIEH C HECKOJIbKUMHU epEeMEHHBIMI,
K03 (HUIMEHTHI MHOTOWICHA, «CTaHIapTHAs 3alMCh MHOTOWICHA), CTCTICHD
OJIHOWJIEHA U MHOT'OUJICHA;

CBOOOJHO BJIAAETh MpHUEMaMu MpeoOpa3oBaHUs LEIbIX H  APOOHO-
palOHANIbHBIX BhIPaXKEHUH;

BBIMIOJIHATh  PA3J0KEHUE MHOTOWICHOB HAa  MHOXUTEIUM  Pa3HbIMHU
crocobamu, ¢ UCTIOJIb30BAHHEM KOMOMHAIIMI pa3IMuHbIX TPUEMOB;
UCIIOIb30BaTh TeopeMy Buera u Tteopemy, oOpatHyro Teopeme Buera, nis
MOMCKA KOPHEN KBaJIpaTHOIO TPEXWICHA U ISl PELICHUS 3a/1a4, B TOM YHCIIE
3a/1a4y ¢ mapaMeTpaMu Ha OCHOBE KBaJpaTHOI'O TPEXUJIeHa;
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BBINTOJIHATD JI€JIEHNE MHOIOYWJIEHA HA MHOTOWIEH C OCTATKOM;

JOKa3bIBaTh CBOKWCTBA KBaJPAaTHBIX KOPHEW;

BBINIOJIHATH NMPE00pa30BaHUsI BBIPAKEHUH, COJEPKALLMX KBAIPATHbIE KOPHHU;
CBOOOJHO OINEpUPOBATh MOHATHUSAMHU «TOXKIECTBO», «TOXIECTBO Ha
MHOKECTBE», «TOKJIECTBEHHOE NMpeoOpa3oBaHUE; BBINOIHATH pa3iIHyYHbIE
npeoOpa3oBaHus BEIPAXKEHUM, COAEPIKAIIX MOAYIIH.

B noBcenHeBHOM KM3HU M NIPH U3YYE€HHHU APYTHUX NMPeIMETOB:

BBITIOJIHATH MPEOOpa3oBaHUs W JEHCTBUA C OYKBEHHBIMH BBIPAKEHUSIMH,
YUCIOBBIE KO3 PUIIMEHTHI KOTOPBIX 3alIUCAHbI B CTAHIAPTHOM BH/IE;
BBHITIONTHATH TMPEOOpa30BaHUs PAIMOHAIBHBIX BBIPAKCHUN MPU PEIICHUU
3a/1a4 APYrux y4eOHBIX MPEIMETOB;

YpaBHeHUS ¥ HEPABECHCTBA

CBoOogHO  omepupoBaTh  MOHSATHUSIMU:  ypaBHEHUE, PABHOCUIIbHBIE
YPaBHEHHUsI, YpaBHEHHWE, SBIAIOLIEECS CIEICTBUEM APYroro ypaBHEHHS,
yYpaBHEHUS], pABHOCWIIbHbIE HA MHOXECTBE, PABHOCWIIbHBIE PE0Opa30BaHUS
YPaBHEHUN;

pemaTte pa3Hble BUAbl YPABHEHUW M MX CHCTEM, B TOM YHCIE HEKOTOPHIE
ypaBHeHUs 3 U 4 cTeneHel, IpoOHO-palliOHAIbHbIE U UPPALIMOHAJIBHBIE;
3HaATh TeopeMy Buera 11 ypaBHEHUN CTENIEHU BBIIIE BTOPOU;

MMOHUMATh CMBICI TEOPEM O paBHOCWIBHBIX M  HEPABHOCHJIBHBIX
npeo0pa3oBaHUsAX YPABHEHUI U YMETh UX JI0KA3bIBATh;

BJIAJIETh PAa3HbIMU METOJIaMH PEIICHUS YPAaBHEHUHM M UX CUCTEM, YMETh
BBIOMpATh METO/1 pElIeHUs] 1 000CHOBBIBATH CBOM BHIOOD;

pemarh anreOpanyeckue YpaBHEHHUS M HMX CHUCTEMbl C TapamMeTpamu
anredpandeckuM 1 rpaduuecKuM METOJIaMU;

pelaTh ypaBHEHHUS B LIENbIX YUCIIAX;

M300pakaTh MHOXECTBAa HA IUIOCKOCTH, 3a/1aBa€Mbl€ YPaBHEHUSMH M HX
CHUCTEMAaMHU.

B HOBceﬂHeBHOﬁ JKU3HU U IIPHU U3YUYCHUMN NPYTUX NIPEAMETOB.

COCTAaBIIATh W pelIaTh YPaBHEHUS, UX CUCTEMBI MIPH PEIICHUH 3a1a4 JAPYTUX
y4eOHBIX MPEIMETOB;

BBHITIOJHSATh OIICHKY TIPaBIOMOAOOUS PE3yJIbTaTOB, IOMYyYaeMbIX IPH
pEIICHUH Pa3TUIHBIX YPAaBHCHUN W X CHCTEM TPH PEIICHUH 3a/1a4 APYTUX
y4eOHBIX MTPEIMETOB;

COCTaBJISTh W pelIaTh ypaBHEHHUS C TapaMeTpaMH TpU PEIICHUH 3a1ad
JIPYTUX YI€OHBIX MPEIMETOB;
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COCTABJATH YpPAaBHEHHWE WIA HUX CHCTEMY, OIHMCHIBAIOIINE PEATBHYIO
CUTYaLUIO WIH
MPUKJIAIHYIO 3a71a4y, HHTEPIIPETUPOBATH MOJYYEHHBIE PE3YJIbTATHI.

DyHKUNHA

CBOOOIHO oOmepupoBaTh MOHATUSIMHU: 3aBHUCUMOCTb, (DYHKIIMOHAJIbHAs
3aBUCUMOCTb, 3aBUCHUMAas M HE3aBUCHMAsl IEPEMEHHbIE, (YHKIIHS, CIIOCOObI
3alanusa (PyHKIMHU, apryMEHT U 3HauYeHue (PyHKIUHU, 00JaCTh OMpEaeICHUs
U MHOXECTBO 3HaueHuss (QyHKIUH, HYIH (QYHKIUHA, OPOMEKYTKH
3HAaKOIIOCTOSTHCTBA, MOHOTOHHOCTh (DYHKIIMH, HAuOOJbIlIee U HaUMEHbLIEe
3HAYEHUS, YETHOCTH/HEUYETHOCTh (YHKIHUH, MEPUOJUYHOCTh (PYHKIHUH,
rpaduk GyHKIUU, BEpTUKAIbHAsI, TOPU3OHTAIbHAS, HAKJIOHHAS aCUMITOTHI,
rpaduk 3aBUCUMOCTH, HE SIBIISIONICHCS (PyHKITUEH,

CTpoUTh rpaduku QYHKIIMNA: TUHEHHOM, KBaJpaTUUHOHN, APOOHO-TMHEHHOH,
CTENEHHOM IPY Pa3HbIX 3HAUYEHMAX IOKA3aTeNs CTENEHH, Y =|X|;

UCIIONB30BaTh  NpeoOpasoBanust  rpaduka  QyHKIMH  y=f (x)A704
NOCTpOeHUs rpapUKoB QyHKIUH y = af (kx+b)+c;

aHAJIM3UPOBATh CBOWCTBA (PYHKIMA W BUJ TpaduKka B 3aBUCUMOCTH OT
[IapaMeTpOB;

MCIIOIb30BaTh METOJ MAaTEeMaTUYeCKOW WHAYKIWU Uil BbIBoAa (opmyd,
JI0KA3aTeNIbCTBA PABEHCTB U HEPABEHCTB, PEIICHUS 3a1a4 HA JIEJIMMOCTD;

B noBceaHeBHOM KN3HU U IIPU U3YYCHHUU APYI'UX NIPEAMETOB:

KOHCTPYHpPOBaTh M HCCIENOBaTh (YHKIUH, COOTBETCTBYIOIIUE pPEaTbHBIM
IporeccaM M SIBJICHUSAM, HWHTEPIPETUPOBATH IOJTYYECHHBIE PE3YJIbTAaThl B
COOTBETCTBHH CO CHEU(PUKON UCCIEAYEMOI0 MPOLIECCA U SIBJICHUS;
UCIOJb30BaTh TpaduKU 3aBUCUMOCTEH JJI HCCIIENOBaHUS peaJbHbIX
MIPOLIECCOB U SIBJICHUIA;

KOHCTPYHPOBaTh M HCCIEAOBATh (PYHKIMU NPU PELICHUU 3aJay JPYrux
yueOHBIX TPEAMETOB, HHTEPHPETUPOBATh TOIYUYEHHbIE pE3yNbTaThl B
COOTBETCTBHHU CO CIEU(UKON yU4eOHOro MpeaMeTa.

CraTucTuKa M TeopHusi BEPOSITHOCTEM

CB00O/IHO OmepupOBaTh MOHATUSIMU: CTOJIOYATHIC M KPYTOBBIE TUATPAMMBI,
TaOJMUIbl JAHHBIX, CpelHee apudMeTHdecKoe, MeIuaHa, HauOOoJIbIlee U
HaMEHbIlIee 3HAUYEHUS BBIOOPKH, pa3Max BBIOOPKH, JUCHEpPCHUS H
CTaHJAPTHOE OTKJIOHEHUE, CIIy4yaliHasi N3MEHYUBOCTB;

BBIOMpATh HauOosiee yAOOHBIM c€moco0 MpeACcTaBiICHUs HHPOPMALINH,
aJICKBAaTHBLIM €€ CBOMCTBAM U ILIEJISIM aHaAJIM3a;

® BBIYHCJEATH YHUCIIOBBIC XaAPAKTCPHUCTHUKHU BI)I60pKI/I;
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CBOOOZHO OMEPUPOBATH MOHATUSAMH: (PaKTOpHan dYHCIa, MEPECTAHOBKH,
COYETaHUs U pa3MelleHus1, TpeyroiabHuk Ilackans;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: CIyYalHbBIN OIBIT, CIIy4ailHBIA BBIOOP,
UCTIBITAHKE, DJIEMEHTAPHOE CIIy4ailHOe cOoOBITHE (KMCXO0J), KIIaCCHYeCKOoe
OINpeNeJieHHe BEPOSATHOCTH  CIy4alHOTO COOBITHS, ONepaluu  Haj
CIIy4aliHBIMH COOBITUSIMHU, OCHOBHBIE

KOMOWHATOPHBIE (POPMYIIBI;

3HATh TPUMEPHI CIYYailHbIX BEJIWYUH, U BBIYHCIATH MX CTAaTUCTUYECKHE
XapaKTEPUCTUKH;

UCIOJIb30BaTh (OPMYJIbl KOMOMHATOPUKH TPHU PEUICHUH KOMOHWHATOPHBIX
3azay;

pemiaTh 3aJadyd  Ha BBIUYMCICHHE BEPOATHOCTH B TOM YHCIE C
HCITOTb30BaHuEM (popMyII.

B noBceaqHeBHOM KU3HU U IIPU U3YYCHHUU APYI'HX NIPEAMETOB:

MPENCTABIATh HHPOPMALIMIO O PEAIBHBIX MIPOLIECCAX U SBJIEHHIX CIIOCOOOM,
aJICKBaTHBIM €€ CBOMCTBAM U LIEJIM UCCIIEOBaHU;

aHAJIM3UPOBATh M CPABHUBATH CTATUCTUYECKUE XAPAKTEPUCTHUKU BBIOOPOK,
MOJIYyYEHHBIX B IIPOLIECCE PEIICHHUS NPUKIAAHOM 3aJauM, HU3YYEHUS
pEasIbHOT O SIBJIEHUS, PEILICHUS 3a]a4ul U3 IPYTUX y4EOHBIX MIPEIMETOB;
OLICHUBAaTh BEPOSITHOCTb PEAIbHBIX COOBITUH M SIBICHUU B Pa3IUUYHBIX
CUTYaLUsX.

TekcTOBbIE 3a1a4H

Pemate mpocTbie W CIOXKHBIC 3aJayd, a TakKe 3aJayd TOBBIIIEHHON
TPYAHOCTH U BBIJICISITH UX MATEMAaTHUECKYIO OCHOBY;

pacrno3HaBaTh pa3HbIC BUbI U TUIIBI 337124,

MCIIO0JIb30BaTh Pa3HbIe KPATKUE 3aMMUCH KaK MOJEIHM TEKCTOB CJIOKHBIX 3a/1a4
¥ 3a7a9 TOBBIMIEHHON CJIOKHOCTH JIJISi TIOCTPOCHUS TMOMCKOBON CXEMBI U
pelieHus 3aaad, BeIOMpaTh ONTUMAIbHYIO JUIsl paccMaTpUBAaeMoOil B 3ajaye
CUTYyalluu MOJENb TEKCTA 3a]1a4H;

paszinyath MOJEIb TEKCTa M MOJIENIb PEHICHUs 3aJadyl, KOHCTPYUPOBATH K
OJTHOM MOJIEIN PELIEHHUs CJI0KHBIX 3a7a4 pPa3Hble MOJIETIN TEKCTA 3a/1a4u;
3HaTh W MPUMEHSTh TPU cloco0a MOKCKa penieHus 3aaa4 (0T TpeboBaHuUs K
YCIIOBHIO M OT YCIIOBUS K TPeOOBAHUIO, KOMOMHUPOBAHHBIN );

MOJIETUPOBATH PACCYKIACHUS MPU MOUCKE PEIICHUS 3a]1a4 C TOMOIIbIO rpad-
CXEMBI;

BBIACIIATD 3TAIIbl PCHICHUA 3ad49i U COACPIKAHUC KAXKIO0I'0 dTalla,
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yMEThb BBIOMpATh ONTHMAJIbHBIA METOJ pEIICHUs 3aJadyd U OCO3HABaTh
BBIOOp METO/A, paccMaTpUBaTh pPAa3IMYHbIE METOMbI, HAXOAUThb pa3HbIe
peleHus 3a7a4u, €Clii BO3MOXKHO;

aHaJIM3UPOBATh 3aTPYIHEHUS IPU PELICHUU 3a7a4;

BBIMOJIHATh ~ pa3jiMyHble  MpeoOpa3oBaHMs  NPEIJIOKEHHOW  3ajauu,
KOHCTPYHPOBATh HOBBIE 337Ul U3 JAHHOH, B TOM YHCJE OOpaTHBIE;
MHTEPIIPETUPOBATh BBIYMCIUTEIBHBIE PE3YNbTaThl B 3a/iaye, HCCIe0BaTh
HOJTYYEHHOE pPelIeHHE 3a1a4u;

U3MEHATH YCJIOBHE 3a/ay (KOIMYECTBEHHBIE WM KauyeCTBEHHBIC TaHHBIC),
UCCIIEZIOBATh U3MEHEHHOE NMPeo0pa30BaHHOE;

aHAJM3UPOBATh BCEBO3MOXKHBIE CUTYAI[MM B3aUMHOI'O PACIOIOKEHHUS JIBYX
O0OBEKTOB M M3MEHEHHE HMX XapaKTEPUCTHUK IMPH COBMECTHOM ABMXKCHUU
(cKkOpoCTh, BpeMs, pacCTOSIHHE) MPH PELICHUHU 3a/lad Ha JIBUYKEHUE JBYX
OOBEKTOB Kak B OJHOM, TaK W B MPOTHUBOMOJOXXHBIX HAIPABICHUSAX,
KOHCTPYHpPOBaTh HOBBIE CUTYAllMd Ha OCHOBE M3MEHEHHUS YCIOBHH 3a1adyu
IpU JABWKEHHUHU TIO PEKE;

HCCIIEZIOBATh BCEBO3MOXKHBIE CUTYAllMU MPHU PEIICHUU 3a/1ay Ha JIBIKCHHE
0 PEeKe, pacCMaTPUBATh Pa3HbIE CUCTEMBI OTCUETA;

pemarb pa3HoOOpa3HbIe 33/1a4K «HA YaCTHY;

pemaTh 1 00OCHOBBIBATh CBOE PEIICHHUE 3a7a4 (BBIACIATh MATEMAaTHICCKYTO
OCHOBY) Ha HaxOXJEHHME YacCTH 4YMCJa M YHCa MO ero 4acTd Ha OCHOBE
KOHKPETHOT'O CMbICIIa JpOo0H;

OOBSICHATh MIASCHTHUYHOCTh 3a/lad pa3HbIX THUIOB, CBS3BIBAIOIIUX TPH
BEIMUYMHBl (Ha paboTy, Ha NOKYNKH, Ha JABI)KEHUE), BBIACIATH OSTHU
BEJIMYMHBI U OTHOILICHUS MEXy HUMH, IPUMEHATh UX MPH PEUICHUH 3a1ad,
KOHCTPYHPOBAaTh COOCTBEHHBIE 337a4 YKa3aHHBIX THUIIOB;

BJa/IETh OCHOBHBIMM METOJAMM pEIIeHHs 3aJad Ha CMECH, CIUIABBHI,
KOHIICHTPAIIMH, MCIOIb30BaTh UX B HOBBIX CHUTYAIHsIX MO OTHOIICHHIO K
HM3y4YEHHBIM B ITpoIiecce 00ydYeHUs;

peliaTh 3aJa4d Ha TMPOLEHThI, B TOM 4YHCIE, CIOXHBIE MPOLEHTHl C
000CHOBaHHUEM, UCIIOJIb3YS Pa3HbIE CIIOCOOBI;

peliaTh JOTMYECKUe 3aJa4d Pa3HbIMH CIIOCO0aMHU, B TOM YHCIE, C JBYMS
OJ0KaMu ¥ ¢ TpeMsi OJI0OKaMHU JaHHBIX C TIOMOIIBIO TAOJIHII,

pemiath 3a1a4d M0 KOMOMHATOPUKE U TEOPUU BEPOSTHOCTEH Ha OCHOBE
UCTIOJIb30BaHUS U3YUYEHHBIX METOJ0B U 0OOCHOBBIBAThH PELICHHUE;

peuiaTb HECIOXKHBIC 3a/1a4H I10 MaTEeMaTHUUYECKOM CTaTUCTHKC,
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OBJIQJIETh ~ OCHOBHBIMHU  METOJIaMH  PEIICHUS  CIOKETHBIX  3aJay:
apudmeTndeckui, anredpanyeckuii, nepedop BapuaHTOB, T€OMETPUUECKUH,
rpaduueckuii, TPUMEHITh WX B HOBBIX 110 CPABHEHUIO C W3yYCHHBIMU
CUTYaIIUsX.

B noBceqHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPeIMETOB:

KOHCTPYUPOBATh HOBBIE JUISl IAHHOM 3aJa4M 3aJaYHbI€ CUTYAIUU C YYETOM
pEaIbHBIX XapaKTEPUCTHUK, B YaCTHOCTH, IIPpU pEIICHUU 33Ja4 Ha
KOHIIEHTpaIUH, YUYUTBIBATH  IUIOTHOCTHh  BEIIECTBA;  peliaTtb U
KOHCTPYHPOBATh 33J]a4 Ha OCHOBE PACCMOTPEHUS pEabHBIX CUTYyalluH, B
KOTOPBIX HE TPEOYETCs] TOUHBIN BHIYMCIUTEIbHBIN PE3YIIbTaT;

pemarh 3aJayd Ha JBHKEHHUE 110 PEKEe, pacCMaTpuBas pPa3HbIE CHCTEMBI
OTCYETA;

KOHCTPYUPOBATh 3aJlauHble CUTyallud, TMPUOIMKEHHBIE K peaabHOMN
JICUCTBUTEIHLHOCTH.

I'eomeTpuueckue purypsl

CBOOOTHO OTIEPUPOBATH TCOMETPUICCKUMH TIOHATHSIMH TIPH PEIISHUHN 3a/1a4
Y TIPOBEJICHUY MaTEeMaTUYECKUX PACCYKICHUM;

CaMOCTOSITETILHO (OPMYJIMPOBATH OMNpENETEHUsI TEOMETPUUYECKUX (uryp,
BBIJIBUTATh THUIIOTE3BI O HOBBIX CBOWCTBAX W IMPHU3HAKAX T'€OMETPUUYCCKUX
buryp u 0OOCHOBBIBaTH WJIHM OINPOBEprarb HuX, 0000mAaTh WU
KOHKPETHU3UPOBATh PE3yJIbTaThl Ha HOBBIC KJIACCHI (PUTYp, MPOBOJIUTH B
HECJIOKHBIX CITydasx KiacCU(UKAIUIO (GUTYP IO pa3IMIHBIM OCHOBAHUSIM;
UCCIIEIOBAaTh YEPTEeXKM, BKJIOYas KoMOuHanuu (Quryp, U3BJIEKATh,
WHTEPIPETUPOBATh U MPe0oOpa30BbIBaTh HH()OPMAITHIO, MPEACTAaBICHHYIO Ha
yepTexax;

pelaTh 3a7a4i T€OMETPUUECKOr0 COJIEP KaHMsI, B TOM YHCII€ B CUTYyaIlHUsX,
KOTJla ajJrOpUTM peIICHUS He CJIeAyeT SBHO W3 YCJIOBHS, BBIMOJIHATH
HEOOXOMUMBIC JUIsI PpEIIeHUs 3aJadd  JOMOJHHUTENbHbIE MOCTPOCHUS,
UCCIIEZIOBATh BO3MOKHOCTh TIPUMEHEHUS

TeopeM U POopMyJ TSl peIIeHHs 3a/1a4;

(bOopMyIMpPOBATh U JOKA3BIBATh T€OMETPUUECKHUE YTBEPIKICHHUS.

B nmoBcegHeBHOM KU3HU U NIPU M3YYEHHUHU APYTUX NPEAMETOB:

COCTaBJIATh C  HCHOJB30BAHHUEM CBOMCTB T'€OMETPUYECKUX  (UTyp
MaTeMaTUYECKUE MOAENIH ISl PEIICHUs 3a7a4 NMPAaKTHYECKOro0 Xapakrepa u
3aJa4 W3 CMEXKHbIX AUCLMIUIMH, WCCIENOBaTh IIOJIYYEHHbIE MOZAEIU MU
MHTEPIPETUPOBATH PE3yJIbTaT.

132



MyHununaipHOe OI0PKETHOE 001e00pa30BaTeIbHOE YUPEKICHUC —
cpeanss o0iieoopasoBarenbHas mkosia Ne 5 roponaa Mckuruma HoBocubupckoit obmactu

OTtHolIeHUS

e BajneTs NOHATHEM OTHOLIECHUS KaK METaIPEeIMETHBIM;

e CBOOOJHO ONEPUPOBATH MOHSATUSAMHU: PABEHCTBO (UTYp, paBHbIE (QPUTYPBHI,
PaBEHCTBO TPEYrOJIbHUKOB, napaJlyIeIbHOCTh IPSIMBIX,
NEPHEHAUKYIAPHOCTh MPAMBIX, YIJbl MEXKIY MNPSAMBIMU, NEPHEHAUKYIIAP,
HAKJIOHHAs, MPOEKIus, mojodue Quryp, mogodHbie (GUTYpHI, MOA00HBIE
TPEYTOJIbHUKHU;

® JCIOJIb30BaTh CBOMCTBA MOJI00MS M paBeHCTBA (GUTYpP MPHU PEIICHUH 3aad.

B noBcegHeBHOM KU3HM M IPH U3YYECHUHU APYTUX NPeIMETOB:

® 1CNOJNb30BaTh  OTHOLIEHHUS  JUII  IOCTPOEHHS M HUCCIIEJOBaHMS

MaTeMaTUYECKUX MojieNiell 00bEKTOB pealbHOU KU3HMU.
H3mepeHusi M BLIYHMCICHUS

e (CBOOOIHO OMEpUPOBATH MOHATHUAMH JJIMHA, TUIONIA/]b, O0BHEM, BEIMYHUHA
yria KaK BEJTMYMHAMH, UCIIOJIb30BaTh PaBHOBEITMKOCTh u
PaBHOCOCTABJIICHHOCTh ~ NPH  pEIIeHWH  3a7a4  Ha  BBIYHCIICHHE,
CaMOCTOSITEIILHO TOJIy4aTh W HMCIIOJIB30BaTh (POPMYIIBI ISl BBIYMCICHUIN
wionaaeil 1 o0beMoB QUTYp, CBOOOHO ONMEPUPOBATH ITUPOKUM HAOOPOM
dbopMy Ha BBIUMCIEHUE MPU PEHICHUU CIOXKHBIX 3a/ad, B TOM YHUCIE U
3alad Ha BBIYHCICHHE B KOMOWHAITUSAX OKPY)XHOCTH M TPEYrOJIbHHKA,
OKPYXHOCTH M  YETBIPEXYrOJIbHUKA, a Takke C [pUMEHEHUEM
TPUTOHOMETPHH;

® CaMOCTOATENHHO  (opMyIHpOBaTH  TUIOTE3BI W TPOBEPATH  UX
JIOCTOBEPHOCTb.

B noBceqHeBHOM KM3HU U NIPH U3yYEHUU JAPYTUX NMPeIMEeTOB:

e CcBOOOMHO omepupoBaTh (OpMyJaMd TPU PEIICHWH 3a7a4 B APYTHX
y4eOHBIX MpEeAMETaxX W MpU MPOBEACHUH HEOOXOIUMBIX BBIYMCICHUNA B
peanbHOM )KU3HMU.

I'eoMeTpryecKHe OCTPOCHUSA

e OnepupoBatb MOHSATHEM Habopa 3JIEMEHTOB, OTIPEETAFOIINX
r€OMETPUUECKYI0 (purypy, BiIajeTb HAO00OpPOM METOJOB MOCTPOCHUI
UHUPKYJIEM U JIMHEUKOW;

® [IPOBOAUTH AHAJIN3 U PEAIM30BBIBATH 3TAIbI PEHICHUS 3a7a4 Ha IOCTPOCHUE.

B noBceqHeBHOI KU3HU M NIPU U3YYEHHH IPYTUX NMPEAMETOB:
® BBIIIOJHATH IOCTPOEHUSI HA MECTHOCTHY,;

® ONCHUBATH pa3sMCpPbl pCaJIbHbIX 00BEKTOB OKpYyZKaromero Mmupa.
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HcTopust MaTeMaTHKH

[ToHnmMaTh MaTeMaTHKy KakK CTPOrO OpPraHM30BAHHYIO CHUCTEMY HAaY4YHBIX
3HaHUH, B YAaCTHOCTH BJIAACTh IPEJACTABICHUSIMH OO0 aKCHOMAaTHYECCKOM
MMOCTPOECHUM T€OMETPUU U TIEPBUYHBIMU MPEACTABICHUAMHU O HEEBKIUIOBBIX
reOMETPHUSX;

paccMaTpuBaTh MaT€éMaTUKy B KOHTEKCTE MUCTOPUM PA3BUTHUS LUBWIN3ALUU
W HUCTOPUM PA3BUTHUS HAYKU, MOHUMATh POJIb MAaTEMATUKU B Pa3BUTUU
Poccun.

MeToabl MATEMATHKH

BJ'IaI[eTB SHAHWAMHU O pa3JIMYHBIX METOAAX 00OCHOBaHHUS U OITPOBCPIKCHUA
MaTEMAaTH4YCCKUX YTBep)KI[eHI/Iﬁ N CaMOCTOATCIIbHO IIPUMCHSATH UX;

BJIAACTh HAaBbIKAMH aHAJIN3ad YCIIOBHA 3ada4d M OIPCACIICHHA ITOAXOIAININX
A1 pCIICHUA 3a1a4 U3YUCHHBIX MCTOIO0B UJIN UX KOM6HH3HHﬁ;
XapaKTCpUu3oBaTb IPOU3IBCACHUA HCKYCCTBA € YUYCTOM MATCMATHYCCKHX
BaKOHOMepHOCTeﬁ B IIpUpOaAC, HCIIOJIBb30BaTh MAaTCMATHUYCCKHUC
3aKOHOMCPHOCTH B CaMOCTOATCIIbHOM TBOPUYCCTBC.
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Conep:xanmne npeamera. Ajareopa. 9 kiacc

Tema pa3aena

IIpeameTtHoe
coJep:KaHue

YV

KBagparuunas

byHKIHS
29

DyHKIMHU U UX
CBOMCTBa

KBagparuslit
TPEXUIICH

KBanparuunas

byHKIMS U e
CBOMCTBA

Crenennas
GyHKITHA.

Kopens n-it
CTEIICHHU.

OnwuceiBaTh NOHATHE (QYHKIIUHU KaK MIPABHIIA,
YCTaHABIIMBAIOIIETO CBA3b MEXKIY JIEMEHTaMU
JIBYX MHOKECTB.

dopMyIMpOBaTh: ONPEACIICHHS: HYJIS () YHKIINH,
MIPOMEKYTKOB 3HAKOTIOCTOSHCTBA (DYHKIIUH;
¢byHKUMH, Bo3pacTatoiieil (yobIBarorieit) Ha
MHO>KECTBE; KBaIpaTUYHON QYHKIINU;
KBaJ[paTHOTO HEPABEHCTBA; CBOHCTBA
KBaJpaTUYHON ()YHKIIMHU; IPABUIIA TOCTPOCHHUS
rpaduKoB (PYHKIIHIA C TTOMOIIBIO
npeoOpazoBanuii Buna f(x) — f(X) + b;

f(x) — f(x + a); f(x) = kf(x).

Ctpouts rpaduku GyHKIHNA ¢ TTOMOIIBIO
npeobpazoBanwmii Buja f(x) — f(x) + b;

f(x) — f(x + a); f(x) = kf(x).

CtpouTts rpaduk kBaapaTuaHoit pynkuuu. [To
rpaduky KBapaTUUHOU (PYHKIIMU ONUCHIBATH €€
CBOMCTBA.

OnwuchIBaTh CXEMaTHYHOE PACIIONIOKECHHE
napaboJIbl OTHOCUTENBHO OcH adcIuce B
3aBHUCHUMOCTH OT 3HaKa CTapIlIero

ko3 uimenTa 1 JUCKPUMHUHAHTA
COOTBETCTBYIOLIETO KBAJIPATHOTO TPEXUIICHA.

YpaBHeHus U
HEpaBEHCTBA C
OJIHOM IEPEMEHHOMN
20

VYpaBHeHuUs ¢ ogHOM
MePEMEHHOM.

HepaseHnctsa ¢
OJIHOU IIEPEMEHHOM.

Pemiate ypaBHEeHUS TpeThel U YETBEPTOM
CTEINEHNU C TOMOIIBIO PA3JIOKEHUS Ha
MHOXHTEJIN U BBEICHUE BCIIOMOTaTEIbHbIX
IIEPEMEHHBIX, B YACTHOCTH PELIATh
OWKBaJpaTHbIC ypaBHEHUs. Pemate ApoOHbIe
paluroHaIbHbIE YPABHEHUS, CBOAS UX K 1IEJIBIM
YPaBHEHUSIM C MOCJIEAYIOIIECH TPOBEPKOM
KOpHEH.

Pemate HepaBeHCTBA BTOPOM CTEIICHY,
UCHOJb3Ys IpaduuecKre NpeICcTaBIeHus.
Hcnonb3oBaTh METOJ MHTEPBAJIOB JJIs1 PEILICHUS
HECJIO)KHBIX PAlMOHAIbHBIX HEPABEHCTB.

YpaBHeHuA U
HEPaBEHCTBA C IBYMsI
MePEMEHHBIMU

24

YPaBHeHI/IH C IBYyMA
MNEPEMEHHBIMU U UX
CHCTCMBI.

Ctpoutb rpaduKu ypaBHEHHUH ¢ ABYMS
[ePEMEHHBIMH B IIPOCTEHUIINX CITydasix, KOTaa
rpadukoM sBIIseTCS psMas, napadoia,
rurnepooa, OKpy>KHOCTb. HCIOIb30BaTh UX AJIS
rpauuecKoro pemeHusi CUCTeEM YpaBHEHUH C
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Tema pa3nena

IIpeameTHoe
cofepKaHue

YV

HepaseHnctsa ¢
JIBYMsI
IIEPEMEHHBIMU U UX
CUCTEMBI.

JABYMS IIEPEMEHHBIMU.
Pemate cnioco60M MOACTaHOBKH CUCTEMBI IBYX
YPAaBHEHUH C ABYMsI IEPEMEHHBIMH, B KOTOPBIX
OJIHO YPaBHEHHE NIEPBOU CTCIICHM, a APYrO€ —
BTOPOMU CTEIICHH.

Pematp TekcTOBBIE 3a1auu, UCIIONB3YS B
KayecTBe alre0pandeckoil MOAEIN CUCTEMY
YPaBHEHUN BTOPOU CTENEHU C JBYMS
[IEPEMEHHBIMU; PEIIATh COCTABICHUIO CUCTEMY,
MHTEPIPETUPOBATH PE3YIIBLTAT.

ApudpmeTrnueckas u
reoMeTpuIecKas

porpeccun
17

Apudpmernueckas
HPOrPeccHs.

I'eomerpuueckas
nporpeccus

[IpuBOAUTE MPUMEPHI: TIOCIEI0BATEIBHOCTEN;
YHUCJIOBBIX MOCIEN0BATEIBHOCTEN, B YACTHOCTH
apu(pMeTHYECKON U TeOMeTPUIECKOM
IIPOrPECCUI; UCTIOIB30BaHUS
MOCJIEIOBATEIbHOCTEN B PEAIbHON KU3HU;
3a/1a4, B KOTOPBIX paCCMATPUBAOTCS CYMMBI €
OECKOHEUHBIM YHCJIOM CIIaracMbIX.

OnuceIBaTh: MOHATHS I1OCIIEIOBATEIIBHOCTH,
YJIeHa [10CJIe10BaTEIbHOCTH; CIIOCOOBI 3aJaHHs
ITOCJIEI0BATEIIBHOCTH.

BBIUnCATE WIEHBI OCIE0BATEIBHOCTH,
3aaHHOI (POpMYITOii N-To YjIeHa WK
PEKYPPEHTHO.

DopMyIMpPOBATh: ONPEACIICHUS:
apuMeTHIECKOI MPOTrpecCHr, TEOMETPUICCKOM
MPOTPECCUH; CBOMCTBA YJIEHOB F'€OMETPUUECKON
1 apupMEeTHUYECKON POTPecCHil.

3anaBaTh apu(PMETHUECKYIO U T€OMETPUUECKYIO
IIPOrPECCUN PEKYPPEHTHO.

3anuchIBaTh U MOSCHATH (POPMYITBI OOIIETrO
YjieHa apuPMETHIECKOI U TeOMETPUIECKOM
IIPOrPECCUM.

3anuchIBaTh U JOKa3bIBaTh: (POPMYJIbI CYMMBI N
NIEPBbIX YJICHOB apu(METHUECKON U
reOMEeTPUUECKON porpeccHii; popmysl,
BBIPAKAIOLIUE CBOMCTBA YWICHOB
apu(pMeTHYECKON U TeOMeTPUIECKOM
MPOTPECCUH.

DJIEMEHTEI
KOMOMHATOPHUKH H

TEOPUHU BEPOSITHOCTEN
17

OneMeHTHI
KOMOHWHATOPUKH

HayvanrHbIE

BeinosnHuTh nepedop Bcex BO3MOKHBIX
BapHaHTOB IS Iepecuéra U KOMOUHAIUH.
[TpumeHsTh NpaBUIO0 KOMOMHATOPHOTO
YMHOKEHHUSI.
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Tema pa3nena IIpeameTHoe YV
cofepKaHue
cBelieHUs U3 Teopun | Pacmo3HaBaTh 3a/1a4M Ha BBIUMCIICHUE YHMCIIA
BEPOSATHOCTEH MepEeCTaHOBOK, pa3MEIICHU, COYETaHUN 1
MIPUMEHSITh COOTBETCTBYIOIINE (POPMYIIBI.
BbruncnsaTe 4acToTy Cly4aliHOTO COOBITHS.
OreHnBaTh BEPOATHOCTH CIYYaiHOTO COOBITHS
C IOMOILBIO YAaCTOThI, YCTAHOBJICHHON
ONBITHBIM MyTéM. HaxoIuTh BEpOATHOCTH
CIIy4aifHOTO COOBITHS HAa OCHOBE KJIaCCHYECKOTO
ornpezeneHus: BeposaTHOCTU. [IpuBoauTh
IIPUMEPBI JOCTOBEPHBIX U HEBO3MOKHBIX
COOBITHIA
[loBTOpEHuUeE. I'onosas
29 KOHTPOJIbHAS
pabora.
Pe3zeps
4
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Copep:xanne npeamera. I'eomerpus. 9 kiace

Tema pa3aena

IIpeameTtHoe
coJep:KaHue

YV

Bexropsl
8

[Tonsatue BekTOpA.
AOconroTHas
BEJIMYMHA U
HanpaBJICHUE
BEeKTOpa. PaBeHCTBO
BEKTOPOB.
Cnoxxenue u
BBIYMTAHHE
BEKTOPOB.
VYMHOXEHHE
BEKTOpAa Ha YUCIIO.

DopMyIMpPOBATH ONPEICIICHUS U
WIUTIOCTPUPOBATH OHSATUSI BEKTOPA, €0 JUTHUHBI,
KOJIJTMHEAPHBIX U PABHBIX BEKTOPOB;
MOTHUBHUPOBATH BBEJCHHUE MOHATUNA U IEUCTBUH,
CBSI3aHHBIX C BEKTOPAMH, COOTBETCTBYIOLLIMMU
MpUMepaMH, OTHOCSIIIUMUCS K (PU3HUECKUM
BEKTOPHBIM BEJIMYMHAM; IPUMEHSITH BEKTOPBI
U JICUCTBUA HaJ HUMU MPU PEIICHUHN
reOMETPUYECKHUX 3a/1a4.

Meron koopaunat | Paznoxenue Pemrate 3a1a4n Ha MpUMEHEHUE TEOPEMBI O
10 BEKTOpa 110 Pa3I0KEHUU BEKTOPA 110 JBYM
KOOpPJUHATHBIM HEKOJUIMHEapHbIM BekTopaM. Haxonute
OCSIM. KOOPJUHATBI BEKTOPA 110 €ro Pa3ioXeHUIO U
Koopaunatsl Ha000pPOT, HAXOUTh KOOPUHATHI BEKTOpa
BEKTOpA. yepe3 KOOPAUHATHI €r0 Hayasla ¥ KOHIIA.
Komnnnneapusie OnpenensT KOOpIAUHATHI PaINyC-BEKTOPA,
BekTopa. [Ipoekunsa | BBIYMCIATH JUIMHY BEKTOpA IO €r0
Ha OCb. KOOpJAMHATaM, KOOPJUHATBI CEPEIUHBI OTPE3KA
[Ipocreiimne U paccTosiHue M/y Toukamu. Pemrate 3amaun
3a/1a4u B METOZ0OM KOOpAUHAT.
KOOpJUHATaXx. CocTaBnATh ypaBHEHUE OKPY>KHOCTH, 3Hasi
YpaBHeHUs KOOpJMHATHI LICHTPA U TOUYKH OKPY’KHOCTH.
OKPYKHOCTH U CocTaBisiTh ypaBHEHHUE MIPSMOM 1O
MIPSAMOM. KOOpAMHATAM JBYX €r0 TOYEK.
N300pakaTh OKPY>KHOCTHU U NPSIMBIE, 3a/IaHHbIC
YPaBHEHUSIMH, pelIaTh IPOCTEHIINE 3a1a4u B
KOOpJUHAaTaXx.
CootHomeHus Cunyc, KocuHyc u OnpenensaTs 3Ha4€HUS TPUTOHOMETPUYECKUX

MEXy CTOPOHAMU H
yriiamu
TPEYroJIbHHKA.
CkansipHoe
MIPOU3BEICHUE
BEKTOPOB
11

TAHTEHC yIJa.
Teopembl CHHYCOB U
KOCHHYCOB.
Pemenune
TPEYTOJbHHUKOB.
CooTHOIICHUS
MEXy CTOPOHAMH U
yrilaMu
TPEYTroJIbHHKA.

¢bynkuuit st yraos ot 0 1o 180 rpaa. o
3aJJaHHBIM 3HAYECHUSM YTJIOB; HAXOIUTh
3HAYEHHS TPUTOHOMETPUYECKUX (QYHKIUH TI0
3HAQ4YECHUIO OJIHOU U3 HHUX.

[Tonp30BaThCsl TOKIECTBOM U HAXOTUTh
KoopauHaThl Touku. opMynupoBaTh U
JOKa3bIBaTh TEOPEMY O IUIOIIA ! TPEYroJIbHUKA,
MPUMEHSTH e¢ IS penieHus 3aaad. [IpoBoauTs
JI0Ka3aTeIbCTBO TEOPEM CHHYCOB U KOCHHYCOB U
MPUMEHSTH €€ TPU PEeIIeHUH 3a/1a4.
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Tema pa3nena

IIpeameTHoe
cofepKaHue

YV

Pemate TpeyroipHUK 10 JBYM CTOpPOHAM U
YTIIy MEXAY HUMM; 110 CTOPOHE U NPUIIEKALIUM
K HEH yrilam; 10 TPEM yTJIaM.

BBIIIOJIHATE YepTexk MO YCIOBHIO 3a/1a4H,
IIPUMEHATH TEOPEMBI CHHYCOB U KOCUHYCOB IIPH
BBINOJIHEHUH U3MEPUTENbHBIX paboT Ha
MECTHOCTH. M300paxats yroa Mexuy
BEKTOPAaMH, BBIYUCIITh CKAJISIPHOE
IIPOU3BEJICHUE JBYX BEKTOPOB.
@opMyJIMpOBaTH CBOMCTBA CKAJSIPHOIO
npousBeneHus. HaxoauTs yrisl Mexny
BEKTOpPaMH, UCTIONb3Ys (OPMYILYy CKaJIIPHOTO
IIPOU3BEICHMS B KOOpaAnHaTax. [ [puMensaTs ux
IIpYU pellleHuH 3aaa4. Pemarts nmpocreiiimme
IIJIAHUMETPUYECKUE 3a1a4U HA IPUMEHEHUS
CKaJIIPHOTO ITPOU3BEICHUS BEKTOPOB.

Pemate reomeTpuyeckue 3a1auu c
HCIIOJIb30BAaHUEM TPUTOHOMETPHH.

JliHa OKPY>KHOCTH
Y TUIOIIAJIb Kpyra
12

[IpaBuiibHBIE
MHOTOYT'OJIbHUKH.
JInvHa OKpYKHOCTH
U IUIOIIAJb KpyTa.

@opMyIIHpOBaTh ONPEIEICHUE TPABUIIBHOTO
MHOTOYT'OJIbHUKA.

BbruncnsaTe yroa npaBUiIbHOTO
MHOT'OYTI'OJIbHUKA.

Jloka3bpIBaTh TEOpEeMy 00 OKpPY>KHOCTH,
ONMMCAaHHOM OKOJIO MPABUIIBHOIO
MHOT'OYTI'OJIbHUKA.

OnuceiBaTh OKPYKHOCTH OKOJIO ITPaBHJIBHOTO
MHOT'OYTI'OJIbHUKA.

Jloka3bpIBaTh TeOpeMy 00 OKpPY>KHOCTH,
BIUCAHHOW B MPaBUJIbHBIA MHOTOYTOJIbHHK.
BnucsiBaTh OKpYKHOCTB B IIPABUJIbHBIN
MHOTOYTI'OJIbHUK.

Brnaners popmynamu. Pemats 3agauun Ha
MIpUMEHEHUS (POPMYIT 3aBUCIMOCTH MEXTY
paauycoM OIMCAaHHOM OKPYXHOCTH, PaJuyCcOM
BIIMCAHHOM OKPY>KHOCTU U CTOPOHOM
IIPaBWJIBHOTO MHOIOYToJIbHMKA. PemaTe 3agaun
Ha MpUMEHeHue GOopMyJ 1JIsl BBIYUCICHUS
IJIOIA AU TPaBUIBHOTO MHOTOYTOJIBHUKA, €TI0
CTOPOHBI U pajinyca BIMCAHHON OKPY>KHOCTH.
CtpouTh NpaBUIIbHBIE MHOTOYTOJILHUKH C
MTOMOUIBbIO LIUPKYJIS U JIUHENKH.

BreiBonuth ¢GopMyIbl JIHHBI OKPYKHOCTH H
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Tema pa3nena

IIpeameTHoe
cofepKaHue

YV

JIYTH OKPY>KHOCTH.
[Ipumensarts Gopmyty IIoMAaM Kpyra u
KpYroBOT'O CEKTOpA.

JBrxeHus
8

[lonsiTue TBUKEHMUS.
[TapannenbHbIi
MIEPEHOC U MOBOPOT.

OnpenensTs 4TO TaKOE ABHKEHUE TUIOCKOCTH,
BHJIBI IJIOCKOCTH. [I0Ka3bIBaTh, YTO OCEBas U
LIEHTpaJIbHasi CHMMETPUH SIBIIFOTCS
JBUKECHUSMH.

IIpumeHATh cBOMCTBA ABMKCHUM IIPU PEILICHUN
3az1ad.

Crtpouts GUrypsl Npu 0CeBON U IEHTPAIbHON
CUMMETpPHU.

Jloka3pIBaTh, UTO NapasUIENbHBIN IEPEHOC ECThH
JBIOKeHUe. PemaTe npocTenime 3a1a4u 1o
TEME.

DopMynMpoBaTh MOHATUE IIOBOPOTA; IIPABHIIA
MIOCTPOECHUS TE€OMETPUUECKHUX QUTYp C
HCIIOJIb30BaHUEM II0BOPOTA.

J10Ka3bIBaTh, YTO IMOBOPOT €CTh ABUKEHUE.
Ocy1ecTBIATh HOBOPOT (GPUTYPHI IIPU PEILIEHUN
3amad. [IpuMenHaTs npaBuia NOCTPOCHUS
TreOMETPUIECKUX (PUTYp C HCIIONTb30BAaHHEM
[apajuIelIbHOTO MIEPEHOCca U II0BOPOTA IIPU
pEILICHNN 3aa4.

HauanrnHabie cBeieHUs
U3 CTEPEOMETPUH
8

MHOrorpaHHHUKH.
Tena 1 MOBEPXHOCTH
BpalllCHUS.

OOBACHATH, UTO TAKOE MHOTOTPAHHHK, €TI0
rpany, p&Opa, BEpIIMHBI, IHATOHAIM, KaKOH
MHOTOTPaHHHUK Ha3bIBACTCS BBITYKIIBIM, YTO
TaKoe N-yrojbHas Mpu3Ma, e€ OCHOBAaHUS,
OOKOBbIE rpaHH U OOKOBBIE pEOpa, Kakas
MpU3Ma Ha3bIBAETCS MPSMOU U KaKast
HAKJIOHHOH, YTO TaKOE BBICOTA MPU3MBI, KaKas
npu3Ma Ha3bIBaeTCs MapalIeIIeHUIIE0OM U
KaKOH ImapaJuiesieTuIie/ ] Ha3bIBaeTCs
MPSIMOYTOJBHBIM; (hOPMYITHPOBATE U
00OCHOBBIBATh YTBEP)KJICHHS O CBOICTBE
JMaroHajel napauienenunesa U o KBajapare
JMaroHaJi MPSMOYTOJIBHOTO NapaulesenuIea;
OOBSCHSITH, UTO TAKOE O0BEM MHOTOTPAHHHKA;
BBIBOAMTS (C MOMOIIBIO ipuHIHIa KaBansepn)
bopmyity 06bEMa IPSIMOYTOJIBEHOTO
napa’suiesenunesa; O0bsICHATh, KaKoH
MHOTOTPaHHHK Ha3bIBACTCS MUPAMUIOH, YTO
TaKoe OCHOBaHHE, BEPIINHA, OOKOBBIE TPAHH,
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Tema pa3nena IIpeameTHoe YV
cofepKaHue

OoKoBbIe pEOpa M BBICOTA MUPAMH/IBI, KaKast
UpaMuIa Ha3bIBACTCS MPABUIBHOM, YTO TaKOEe
arnogema paBHILHON THPaAMHU/IbI, TPUBOIUTH
bopmyiny 00bEMa THpaMUIbI; OOBSICHITH, KAaKOE
TEJIO HAa3bIBACTCS LIWIMHIIPOM, YTO TAKOE €ro
0Ch, BEICOTA, OCHOBAHUS, pauyc, OOKOBas
MOBEPXHOCTB, 00pa3yromue, pa3BépTKa
OOKOBOI TOBEPXHOCTH, KAKUMH (HOpMyIIaMu
BBIpa)karoTcsi 00bEM U IIIoIa b OOKOBOM
MOBEPXHOCTH LMIMHPA; OOBSICHATH, KAKOE
TEJIO Ha3bIBACTCSI KOHYCOM, YTO TaKOE€ €T0 OCh,
BBICOTA, OCHOBAaHUE, OOKOBas TIOBEPXHOCTb,
oOpa3yrommue, pa3BépTka OOKOBOMH
MOBEPXHOCTH, KAKUMU (hopMyriaMu
BBIPAXKAIOTCSL 00BbEM KOHYCa U IUIOIIA/Ib
OOKOBOI OBEPXHOCTHU; OOBACHATH, KaKast
MOBEPXHOCTh Ha3bIBaeTCs c(hepoii U KaKoe TeIo
Ha3bIBACTCS IIAPOM, YTO TAKOE PAINYC U JTUa-
MeTp cdepsl (1mapa), Kakumu GopMyIaMu
BBIPAYKAIOTCS 00BEM I1apa U IUI0IAAb CHephl;
n300paxkaTh U pacMo3HaBaTh Ha PUCYHKAX
pU3MYy, MapajuiesIeuIe 1, TUPaMHUY, -
JHUHIP, KOHYC, IIap.

06 akcromax AKCHOMBI
TUTAHUMETPHH TUTAHAMETPUH
2
[ToBTOpEHUE. Nrorosas
9 KOHTPOJIbHAS
pabora.
Pe3zeps
2
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IInanupyemble pe3yabTaThl 00yUeHUsi MaTeMaTuKe B 9 Kjacce.

BoinyckHuk HayunTces B 9 kiacce

(I[.]Iﬂ HCIIOJIB30BaHUA B IIOBCCI[HCBHOﬁ JKH3HU M o0ecrieyeHns1 BO3MOKHOCTH

YCHEIIHOTO MPOA0JIKeHHUsI 00pa30BaHMsi HA 02a30BOM YPOBHeE)

JIeMEeHTbI TCOPHUU MHOKECTB " MAaTEeMATHYECKOM JJOTMKH

OnepupoBaTh Ha 0a30BOM ypOBHE IMOHSATHUSIMU: MHOXECTBO, JJIEMEHT
MHOKECTBA, MOJIMHOKECTBO, NPUHAJIEKHOCTD;

3aJ1aBaTh MHOYKECTBA IMEPEYUCICHUEM UX SJIEMECHTOB;

HaxOJWTh TepeceueHre, OOBEIUHEHHE, IMOJMHOXECTBO B MPOCTEHIINX
CUTYyalHsIX;

OIepHpoOBaTh Ha 0a30BOM YypOBHE IOHATHSAMHU: ONPEACICHHE, aKCHOMa,
TeopeMa, 10Ka3aTeIbCTBO;

MPUBOJIUTh MPUMEPbl MW KOHTPOPUMEPHI U1 TOATBEPKICHUS CBOUX
BBICKA3bIBaHUM.

B noBceaqHeBHOM KU3HU U IIPU U3YYCHHUU APYI'HX NIPEAMETOB:

UCIIOJIb30BaTh Tpaduueckoe TMpeACTaBICHUE MHOXKECTB IS ONUCAHUS
pEaNbHBIX TPOIECCOB U SIBIICHUM, MPU PEIICHUU 3a7ad JPYruX ydeOHBIX
IIPEAMETOB.

Yuciaa

OmnepupoBarh Ha 6a30BOM ypOBHE MOHSATHUSAMH: HATypajJbHOE YHCIIO, IEI0e
YUCJI0, OOBIKHOBEHHAas JApOOb, JeCSITHYHas JpoOb, CMEIIaHHAas JpoOb,
palMOHAIbHOE  YHUCJIO, HUPPAIMOHAIBHOE  YHCIO, apu(pMETHYECKUN
KBaJIpaTHbIM KOPEHb;

WCIIOb30BaTh CBOWCTBA YHWCEN W IPAaBWIA JEUCTBUM NPU BBITOJIHEHUU
BBIUNCJICHUI;

WCTIOJIb30BaTh MPU3HAKU AEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBIOJTHEHUH
BBIYUCJICHUHN U PEIIEHUU HECIIOKHBIX 3a]1a4;

BBIMIOJIHATh  OKPYIJIEHUE pPAlMOHAJIbHBIX YHCEI B COOTBETCTBUM C
IpaBUJIaMH; OLICHUBATh 3HAUYCHHE KBAJAPATHOTO KOPHS U3 IOJIOKUTEIBHOTO
1EJI0r0 YHCIIa;

pacrio3HaBaTh pallMOHAJIbHbIE U UPPALMOHATIbHBIC YUCIIA;

CpaBHHUBATH 4YHUCJIA.

B noBcegHEeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPeAMETOB:

OLCHUBATb PC3YJIbTAThI BBIUMCJICHUM IIpyu PCHICHUHU IIPAKTHYCCKHX 3aaay,
BBIIIOJIHATDb CPABHCHHEC YHUCCII B PCAJIBHBIX CUTYAlIUAX
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COCTaBIIATh YWCJIOBBIC BBIPAKEHUS TPH PEIICHUH MPAKTUYECKHUX 3a71ad U
3a/1a4 U3 JPYruX y4eOHBIX MPEAMETOB.

TokIaeCTBEeHHbIE IPe00pPa30BaAHUS]

BbITONHATh  HECHOXHBIE TIPeoOpa3oBaHUsl [JI1 BBIYUCICHHS 3HAaYCHUN
YUCIIOBBIX  BBIPAKEHUW,  COAEPKAIIMX CTENEHHM C  HATypaJlbHbIM
IIOKAa3aTeJeM, CTEIIEHH C LIEJIBIM OTPULATEIbHBIM ITI0KA3aTENIEM;
UCIOJIb30BaTh (HOPMYJIBI COKPAIIEHHOTO YMHOXEHHs (KBaJIpaT CyMMBbI,
KBaJpaT Pa3HOCTHU, PA3HOCTh KBAJAPATOB) MJIA YMPOIIEHUS BBIYUCICHUN
3HAYEHUU BBIPAKECHUM;

BBITIOJHATH HECJIOKHbBIE TTPeo0pa3oBaHus JIPOOHO-ITMHEHHBIX BBIPAKEHUNA U
BBIPAKEHUH C KBAJAPATHBIMUA KOPHSIMH.

B noBceHeBHOM KM3HU U NIPU W3yYeHHUH JAPYTUX NPeIMeTOB:

IIOHUMATb CMBICJI 3alITMCH 9YUCJIa B CTAHAAPTHOM BHUIC,
OIICPpHUPOBATH HA 0a3oBOM YPOBHE MOHATUEM «CTaHAAPTHAA 3allMCh YHUCJIa».

YpaBHeHUS M HEPABECHCTBA

OnepupoBaTh Ha 0a30BOM YpOBHE MOHITHUSMH: PABEHCTBO, YHCIIOBOE
PaBEHCTBO, YPABHEHHUE, KOPEHb YPABHEHUS, PEIICHUE YPABHEHHUSI, YUCIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEIICHUE HEPABEHCTRBA;

MIPOBEPSITH CIPABEJIMBOCTDH YUCIOBBIX PABEHCTB U HEPABEHCTB;

pelaTth JUHEHHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJISIIIIUECS K
JIMHEHHBIM;

pelaTh CUCTEMbI HECTIOKHBIX JTMHEUHBIX YPABHEHUM, HEPABEHCTB;
MPOBEPSTh, SBISETCA JIM JIAHHOE YHUCIO PEHIEHUEM  YpPaBHEHHS
(HepaBeHCTBA);

pemaTrh KBaJApaTHBIC ypaBHEHUS 110 (opMysiae KOpHEH KBaapaTHOIO
ypaBHEHUS;

n300paxaTh PEIICHUSI HEPABEHCTB U UX CUCTEM Ha YKMCIIOBOU MpsIMOiA.

B noBcegHeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX NPEAMETOB:

COCTAaBJATh M pEIIATh JMUHEWHBIE YPaBHEHUS IMIpU pELICHWH 3ajad,
BO3HUKAIOUIUX B IPYTUX YYEOHBIX IPEIMETAX.

DYHKUNHA

HaXOILI/ITB 3HAa4YCHUC q)YHKHI/II/I I10 3a/TaHHOMY 3HAYCHHIO apI'yMCHTA,
HaxoAWTh 3HAUCHHUC aprymMcHTa I10 3aJlaHHOMY 3HA4YCHUIO CI)yHKI_II/II/I B
HCCJIOKHBIX CUTYAllUAX;

ONpCaACIATh ITOJIOKCHHUEC TOYKH I10 €€ KOOpAUMHATAM, KOOPAWHATBI TOYKH I10
€€ IIOJOXCHHIO HAa KOOpI[PIH&THOﬁ IIJIIOCKOCTH,
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1o rpaduKy HaxXoIWTh O0JACTh OIMpPENeICHHs, MHOXKECTBO 3HAUYCHUH, HYIH
(YHKIMM, NMPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IMPOMEXYTKH BO3pAacTaHUS U
yObIBaHUs1, HAUOOJbIIIEE U HAUMEHbBIIIEE 3HAYCHUS (PYHKIIHH;

MPOBEPATH, SBIACTCS JU JNaHHBIA Tpaduk rpadukoM 3anaHHON (GYHKIUU
(JTuHEWHOM, KBaIpaTUYHOM, 0OpATHOW MPONOPIMOHAIEHOCTH);

ONpeAeNiaTh NPUOIMKEHHbIE 3HAYEHUS KOOPAMHAT TOYKHU IEepeceyeHus
rpaguKoB HyHKIIHIA;

olepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSMHU: IIOCIEA0BATEIbHOCTD,
apudmerrnyeckas mporpeccusi, reOMeTpruIecKasi Mporpeccs;

pelaTh 3a/a4yd Ha MPOrPECCUH, B KOTOPHIX OTBET MOXKET OBbITh MOJy4YeH
HEMOCPEJCTBEHHBIM NOJIcCYeTOM 0€3 MpUMEHEeHUs (POopMYIL.

B noBceHeBHOM KM3HU M NIPH U3YYE€HHHU APYTUX NMPeIMETOB:

UCIOJb30BaTh TIpauKU pealbHbIX MPOLIECCOB W 3aBUCUMOCTEH s
ONpeeNeHusT HUX CBOWCTB (HamOonblIME M HAUMEHbIIME 3HAYEHUS,
OPOMEXYTKM BO3pacTaHWsd M YOBbIBaHUS, OOJACTU IOJIOKUTEIBHBIX U
OTpHULATEIbHBIX 3HAUEHUHN U T.11.);

UCIIOJIb30BaTh CBOWCTBA JIMHEHMHOW (YHKUMU U €€ rpapuk NpH pelIeHUuu
3a/1a4 U3 ApYrux y4eOHBIX MIPEAMETOB.

CTaTHCTHKA U TeOpHsl BEPOSITHOCTEH

HMeTh TIpeACTaBICHUE O CTATUCTHYCCKUX XapaKTEPUCTHUKAX, BEPOSITHOCTU
CIIy4aHOT'0 COOBITHS, KOMOMHATOPHBIX 33J1auax;

pemaTh TpOoCTeHine KOMOWHATOPHBIE 3aJa4d METOJOM TPSIMOTO |
OpraHU30BaHHOIO Mepedopa;

MPECTABISATH TAHHBIE B BUJIE TAOIUII, AUArpaMM, rpa(uKoB;

YuTaTh WHGOPMAIIMIO, TPEACTABICHHYIO B BHJE TAaONUIBI, JHArpamMMbl,
rpaduka;

ONPEACNATh OCHOBHBIE CTAaTHUCTHYECKHE XapaKTEPUCTUKH  YHUCIOBBIX
HabOpOB;

OILICHUBATh BEPOSATHOCTH COOBITHUS B MTPOCTEHUIITUX CITYYasIX;

UMETh TIPEJICTABIICHUE O pOJM 3aKOHA OOJBIIUX YHCET B MAaCCOBBIX
SIBIICHUSIX.

B noBceaqHeBHOM KU3HU U IIPU U3YYCHHUH APYI'HX NIPEAMETOB:

OLICHMBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METOJIOM NIepedopa;

UMETh  NPEJICTAaBIEHUE O PpPOJM  INPAKTUYECKH  JIOCTOBEPHBIX MU
MaJIOBEPOSITHBIX COOBITUH;

CpPaBHUBATh OCHOBHBIE CTATUCTUYECKHE XAPAKTEPUCTHUKH, MOJYYECHHBIE B
IPOLIECCE PELICHMS] PUKIIAHOM 3a]a4H, U3yUEHUS PEAIBHOTO SBJICHHUS;
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OLICHUBATb BCPOATHOCTL PCaJIbHBIX COOBITHMH M SBJICHUH B HECJIOKHBIX
CUTyanusiax.

TekcToBbLIC 3a1a4YN

Pemratb HECIOXKHBIE CIOKETHBIE 3aJlaud  pa3HbIX THUIIOB Ha BCE
apupMeTHIYECKUE JICUCTBUS,

CTPOUTHh MOJIETb YCJIOBHS 3a/aud (B BHUJI€ TaOIUIbI, CXEMbI, pUCYHKA WJIU
YpaBHEHHUSI), B KOTOPOM JaHbl 3HAYEHUS NIBYX M3 TPEX B3aUMOCBS3aHHBIX
BEJIMYHH, C LIEIbI0 TIOUCKA PEIIeHUs 3a/1a4H;

OCYILIECTBIISATh CIIOCOO MOMCKA PEUICHHs 3aJla4d, B KOTOPOM pacCyKICHHE
CTPOMUTCS OT YCJIOBHS K TPEOOBAHUIO WIIH OT TPEOOBAHUS K YCIOBHIO;
COCTaBJISITh IJIaH PEIIeHUS 3aa4u;

BBIJICJISIT ATaIlbl PEIICHUS 3a/1a4H;

MHTEPIIPETUPOBATh BBIUYUCIUTEIbHBIE PE3YJbTAaThl B 3ajJaue, UCCIEAOBAThH
MOJTYYEHHOE PEIlICHHE 3a/1a4K;

3HATh Pa3JuYue CKOPOCTEH 00BEKTa B CTOSYEH BOJE, MPOTUB TEUEHUS U IO
TEUEHUIO PEKU;

peliaTh 3a7a4i Ha HaXO0KJEHUE YaCTH YMCia U Yrcia 10 e€ro YacTH;

pemaTh 3ajJjaud pa3HbIX TUMOB (Ha paboOTy, HAa TMOKYNKH, HA JBUKCHHE),
CBSI3bIBAIONINX TPU BEJIMYMHBI, BBIJICISATH 3TU BEJIMYUHBI U OTHOIICHUS
MEXITy HUMU;

HaxOJWTh TPOILEHT OT YHUCJa, YHUCJIO MO MPOLEHTY OT HEro, HaxOAUTh
MPOLIEHTHOE CHUKEHUE WJIU MPOLIEHTHOE MOBBIIIIEHUE BEJIUYNHBI;

peuiaTb HECIOXKHBIC JIOTHYCCKUC 3a a9 MCTOAOM paCCYH(,HCHHﬁ.

B noBcegHeBHOM KU3HU U NIPU U3YYEHHHU IPYTUX NMPeAMETOB:

BBIJIBUTAaTh TUIIOTE3bl O BO3MOXKHBIX MPEACIbHBIX 3HAYEHUSX HCKOMBIX B
3a/1aue BEIUYUH (JeN1aTh MPUKHUIIKY).

T'eomeTrpuueckne Gpuryvpbl

OmnepupoBath Ha 6230BOM YPOBHE MOHITHUSIMU T€OMETPUIECKUX PUTYD;
U3BJIEKaTh UHPOPMAIIUIO O TEOMETPUUYECKUX (UTYpaX, MPEACTABICHHYIO Ha
yepTekax B IBHOM BUJIE;

MPUMEHSTH TSI PEIICHUS 3a71a4 reoMeTprIecKie GaKThl, €CII YCIOBUS HX
MPUMEHEHUS 3aJIaHbl B SIBHOU (opMe;

pelath 3a7a4yd Ha HaXOXJACHHE TeOMETPUUYECKHX BEIUYHMH IO o0Opaslam
WU aIrOpUTMaM.

B noBcegHeBHOM KU3HU U NPU U3YYEHHUHU APYTUX NPEIAMETOB:
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® JCIOJB30BaTh CBOMCTBA T'€OMETPUUYECKUX (UTYp U1 PEIICHHS] THUIIOBBIX
3a7a4, BO3HUKAIOIIMX B CUTyallUsX TIOBCEIHEBHOM JKM3HM, 3aja4
MPAKTUYECKOT0 COJIepKaHUS.
OTHOLIEHUA

e OmnepupoBaTh Ha 0a30BOM YpOBHE IMOHSATUSIMU: PABEHCTBO (UTYp, paBHbIE
¢Gurypsl,  paBEHCTBO  TPEYTOJIbHHUKOB,  MAapalIeIbHOCTh  MPSAMBIX,
NEPIEHANKYIISPHOCTh MPAMBIX, YIVIBI MEXAY IHPSMBIMH, NEPIIEHIUKYJIAD,
HAKJIOHHAS, TIPOEKIIMS.

B noBceqHeBHOM KM3HU U NIPU W3yYeHHUH APYTUX NPeIMeTOB:

® JCIOJB30BaTh OTHOUIEHUS ISl PEIICHUS MPOCTEHIIMNX 3a/1a4, BOSHUKAOIIUX

B PE€AIbHOM KU3HHU.
N3mepeHusi M BLIYUCICHUS

e BBINONHATh U3MEPEHUE IJIMH, PACCTOSHUM, BEIUYUH YIJIOB, C IOMOILIBIO
WHCTPYMEHTOB JIJIs1 U3MEPEHUM JIJTUH U YTJIOB;

® TpuUMEHATH (OPMyNBl TEPUMETpa, IUIOMEAAM H 00bema, IUIOIMAIn
MOBEPXHOCTH OTACIbHBIX MHOTOIPAaHHUKOB IPH BBIUMCICHUSIX, KOT/da BCE
JTAHHbIE UMEIOTCS B YCJIOBUU,

e mpumeHsTh  Teopemy  Ilucdaropa, 0a3oBbie  TPUTOHOMETPUUECKHUE
COOTHOIIEHUSI JUIl BBIUMUCICHMS [UIMH, PpACCTOSHMM, IUIOManel B
IIPOCTEUIINX CIyqasiX.

B noBceaHeBHOI KU3HU M NIPU U3YYEHHH PYTUX NMPEAMETOB:

® BBIYUCIIATH PACCTOSHUS HA MECTHOCTHU B CTaHJAPTHBIX CUTYaAILMSIX, TUIOMIATN
B MIPOCTEHIIINX CIIy4asix, IPUMEHATh (DOPMYJIbI B IPOCTEUIITUX CUTYAIUAX B
MMOBCEIHEBHOM JKU3HU.

I'eomeTpUYeCcKHE IOCTPOEHUS

e l300paxkaTh TUMOBKIE TJIOCKUE GUTYPHI U PUTYPHI B TPOCTPAHCTBE OT PYKHU
Y C TIOMOIIIbIO HHCTPYMEHTOB.
B noBceaHeBHOM KU3HHU M TP U3YYEHHHU APYTUX MPEIMETOB:
® BBLINOJHATh MPOCTEHINNE TOCTPOCHUS HAa MECTHOCTHU, HEOOXOAMMBIE B
pEAIBHOU KU3HU.
I'eomeTpuyeckne npeodpa3oBaHusi

e Crpoutrb purypy, CHMMETPUYHYIO JaHHOW (UType OTHOCUTEIHHO OCHU U
TOYKH.
B nmoBcegHeBHOM KU3HU U NIPH U3YYEHHUHU APYTUX MPeIMETOB
® PpAaCMO3HABaTh ABUKEHUE O0OBEKTOB B OKPYKAIOIIEM MUPE;
® PpAaCMO3HABaTh CUMMETPHUYHBIE (PUTYPHI B OKPYKAIOIEM MUPE.
BekTOpbl M KOOPANMHATHI HA NJIOCKOCTH
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e OmnepupoBath Ha 0a30BOM YPOBHE IMOHSTHUSMH BEKTOpP, CyMMa BEKTOPOB,
MPOU3BEJICHUE BEKTOPA HA YHUCJIO, KOOPJIMHATHI HA IIOCKOCTH;
® ONpeNeNaTh MNPUOIMKEHHO KOOPIAMWHATHI TOYKH IO €€ HU300paKECHUIO0 Ha
KOOPJIMHATHOM IUIOCKOCTH.
B noBceHeBHOM KM3HU U NIPHU U3YYEHUH APYITUX MPEAMETOB:
® HCNOJIb30BaTh BEKTOPHI JJIs PEMICHUS MPOCTEUIINX 3a7a4 Ha ONPENIEIICHUE
CKOPOCTH OTHOCHUTEIBLHOTO JIBUKECHUS.
HcTopusi MAaTeMATHKH

e OmnuchiBaTh OT/EJbHBIC BBIJAIONIMECS PE3YIbTAThl, MOJYYEHHBIE B XOJ€
pa3BUTHS MATEMATHUKU KaK HAYKH;
® 3HAaThb NPUMEPbl MATEMATHYECKUX OTKPBITUM M WX aBTOPOB, B CBS3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH;
e [IOHMMAaTh POJIb MATEMATUKH B pa3BuTun Poccum.
MeToabl MATEMATUKH

e BpiOupaTh NOAXOASAMIMI U3YYEHHBIA METOA JIs1 PELICHUS] U3YUEHHBIX THUIIOB
MaTEeMaTUYECKUX 3a/1a4;

e [IpuBoguTh nMpuUMeEpbl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B OKpPYKaIOLIEH
JNEHUCTBUTENBHOCTH U IPOU3BENCHUAX UCKYCCTBA.

BhInyCKHHMK MOJYYHMT BO3MOKHOCTh HAYYMTHCH B 9 Ki1acce
AJ1s1 00ecneYeHusi BO3MOKHOCTH YCIIEIIHOT0 MPOI0JIKeHUs1 00pa30BaHMsA HA
0a30BOM M Yrj1y0JICHHOM YPOBHSX.
DJIEMEHThI TEOPUHM MHOKECTB M MATEMATHYECKOM JIOTUKHU

o One‘zmpoeamb2 NOMAMUAMU: ~ OnpeoeNieHue,  meopemd,  AKCUOMA,
MHONCECMBO,  XAPAKMEPUCMUKU ~ MHONCECMBA, DJIeMEeHM  MHOMCecmaa,
nycmoe, KoHeuHOe U OECKOHeYHOoe MHONCeCmeo, HNOOMHOMCECEBO,
NPUHAONIEIHCHOCMb, GKIIIOYEHUE, PABEHCHBO MHOINCECTNE,

®  U300padcamb MHONHCECMBA U OMHOWEHUE MHONCECME C NOMOUWbIO KPY208
dunepa,

® onpedensimb NPUHAOLEHCHOCMb DJIeMEHMA MHOHMCeCmsy, 00beOUHeHUIO U
nepeceyeHur0) MHOMCeCms,

® 300a8amb MHONCECE0 C NOMOWDBIO NEPEYUCTIeHUS] DeMEHMO8, CLOBECHO20
onucanusi;

® 0nepuposamv NOHAMUAMU: BbICKA3bIGAHUE, UCMUHHOCMb U JIOMHCHOCHIDb
8bICKA3bI6AHU, ompuyanue 8bICKA3bIBAHUL, onepayuu Hao
BbICKA3LIGAHUAMU: U, UTU, He, YCTIOBHbIE B8bICKA3bIBAHUS (UMNIUKAYUU),

35iech U Jaee — 3HATh ONMPEIE/ICHHE MOHATHS, YMETh MOSACHSTH €r0 CMBICH, YMETh HCIIONE30BATh TOHSTHE H €ro
CBOWCTBA TIPH MIPOBEICHUH PACCYKACHHH, 10Ka3aTeNbCTB, PEIICHUH 3a4a4.
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cmpountv 6bICKA3bI6AHUA, OMPUYAHUA BbICKA3bIBAHULL.

B IIOBCCI[HCBHOﬁ JKU3HA 1 IIPH U3YICHHUHU IPYIUX NMPEIAMETOB:

CMpoums Yenouku YMO3AaKIIOUeHUl HA OCHO8e UCHOIb308AHUS NPABUIL
JOCUKU;

UCNONB308AMb MHOICECEA, ONEPAYUU C MHONCECMBAMU, UX 2paghuieckoe
npeocmasienue 0jisi ONUCAHUS PeaTbHbIX NPOYECCO8 U SBIEeHU.

Yucaa

Onepuposams NOHAMUAMU: MHONCECMBO HAMYPALLHBIX YUCE]L, MHONICECTBO
YenviX yucen, MHOMICECmeo DAYUOHATbHBIX YUCE], UPPAYUOHATIbHOE YUCIO,
K8AOpamHblil KOpeHb, MHOCECMBO OeticmeumenbHbix yucer,
2eomMempuiecKkas UHmepnpemayus HamypaibHvlX, Yevlx, PAyUuOHAIbHbIX,
oelcmeumenbHbulX Yucei,

HOHUMAMb U 0OBACHAMb CMBICA NO3UYUOHHOU 3ANUCU HAMYPATILHO20 YUCIA,
BLINONHAMb  BLIYUCACHUS, 6 MOM 4YuUCle C UCHOAb308aAHUEM NPUEMOB
PAYUOHANBHBIX BbIYUCTIEHULL

BbINOIHAMb OKPY2leHUe PAYUOHATLHBIX YUCE C 3A0AHHOL MOYHOCMBIO;
CPAasHUBAMb PAYUOHANbHBIE U UPPAYUOHATbHBIE YUCA,

npeocmasisims payuoOHAIbHOE YUCTO 8 8UOe 0eCAMUYHOU Opobu
YROPAOOUUBAMb YUCA, 3ANUCAHHbIE 8 8UOE OObIKHOBEHHOU U 0eCAMUUHOU
opoou,

Haxooums HO/[ u HOK uucen u ucnonv3osamo ux npu pewieHuu 3a0ay.

B moBceqHeBHOM KU3HU U NIPU U3YYEHHUH APYTHUX MPEAMETOB:

NPUMEHAMb  NPABUNA  NPUOTUIICEHHBIX — BbIYUCICHUN  NpU  peuleHuu
NPAKMUYeCcKUx 3a0ad U peuleHuu 3a0ay Opyeux yueOHvlx npeomemos;
BbLINONHAMb — CPABHEHUe  pe3ylbmamos — 6blYUCIEHU  NpU  pelleHuu
NPAKMUYECKUX 3a0a4, 8 mom 4ucie NPUOIUNCEHHbIX BbIYUCTEHULL,
cocmasnsime U OYEeHUBAMb  YUCIOBble  BbIPANCEHUSI NPU  peuleHUuu
APAKMUYEecKux 3a0a4 u 3a0ay u3z Opyeux y4eOHbuIX npeomemos;

3anUCLIBAMb U OKPY2IsiMb YUCTIO08ble 3HAYEHUS PeanlbHbiX GelUdUH C
UCNONIL308AHUEM PASHBIX CUCTEM UMEPEHUSL.

3anucvl@ames U OKpY2IsiMb YUCIO08ble 3HAYEHUS PeanbHblX GelUdUH C
UCNONIL30BAHUEM PAZHBIX CUCTNEM USMEPEHUSL.

TokIaecTBEeHHbIE MPeo0pa30BaAHNA

Onepupoeamb NOoRAMUAMU CNMEeNneHu C HamypalibHbiM nokKkasameiem,
CMmeneHu ¢ Yyeablm ompuyamelbHbiM noKasameiem,
6blNOJIHAMb npeo6pa306cmwz yeiblx 6blpanC€HZ/l12.' oeticmeust ¢ 00HOUNICHAMU
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(cnooicenue, evluumanue, YMHOJCeHUe), OeUCmeusi ¢ MHO2OULEHAMU
(cnoowcenue, goluumanue, YMHONCEHUE),

BbINONHAMb PA3N0NHCEHUE MHO20YIEHO8 HA MHONCUMENU OOHUM U3 CHOCOO08:
8bIHeCeHUe 3a CKOOKY, epYNNUpPOBKd, UCHOIb308AHUE YOPMYI COKPAULEHHO20
VMHOMCEHUSL,

8bl0€IIMb KBAOPAM CYMMbL U PAZHOCIU OOHOYIEHO8;

PACKIaobl8amy HA MHONCUMENU KAOPAMHbIU MPEXUIIeH,

BbINOIHAMb NPE0OPA308AHUSL BbIPANCEHULL, COOCPAHCAUUX CTNENEHU C YeTbIMU
ompuyamenbHbIMU NOKA3AMeNAMU, Nepexooums om 3anucu 6 8ude cmeneHu
C YenblM OMPUYamenrbHblM NOKa3amesem K 3anuci  suoe opoou,
BLINOIHAMbG — NPeobpa308anus  OPOOHO-PAYUOHANLHBIX  GbIPAICEHUI:
cokpawjenue Opobdel, npugeoeHue ancedpaudeckux opooei K oduemy
3HaMeHamento, ClodceHue, YMHOXMCeHue, oelenue ancebpauueckux opobell,
6036e0eHUe aNleebpauiecKoll opobu 8 HAMYPAibHYI0 U  Yeayio
OMpUYAMENbHYI0 CMENneHb,

BLINONHAMb  NPEoOPA30BAHUSL  BLIPANCEHUL, COOEPHCAUUX  KBAOPAMHDBLE
KOPHU,

gblOeNAMb KEAOpAm CYMMbl UIU PA3ZHOCMU O8VUIIeHA 6 BblPANCEHUIX,
cooeparcaujux Keaopamuvie KOpHu,

BbINOIHAMb NPEOOPAZ0BAHUSL BLIPANCEHUL, COOEPIHCAUYUX MOOYTb.

B noBceHeBHOM KM3HU M NIPH U3YYE€HHHU APYTHUX NMPeIMETOB:

BLINOIHAMb NPeoOpPA306aHUs U OelUCmeuss C YUCIamMu, 3ANUCAHHLIMU 8
CMAaHOapmHoM 8uoe;

BbLINONHAMb NPEeoOPA308aAHUS ANIEOPAUUECKUX BbIPANCEHUL NPU peuleHUl
3a0a4 Opyeux yueOHvIX npeoMemos.

YpaBHeHUS ¥ HEPABECHCTBA

Onepuposamsb NoHAMUAMU: YPABHEHUE, HEPABEHCME0, KOPEHb YPAGHEHUS,
peuleHue HepageHcmed, pAasHOCUNIbHbIE VYPABHEHUsl, 001acmb onpeoeneHusl
ypaeneHus (HepaseHcmaed, CUucmembl YpaeHeHUll Ulu HEPaGeHCms);

pewiamsv JUHEeUHble YPABHEeHUs U YPAGHEHUs, CEOOUMble K JUHEUHbIM C
HOMOWBIO MOAHCOECMBEHHBIX NPEOOPA308aAHULL,

peuamsv K8aopamHvle YpasHeHusl U YPAGHeHUsl, CB0OUMbLE K K8AOPAMHBIM C
HOMOWBIO MOACOECMBEHHBIX NPeodPaA3068aHULL;

peuiamv OpoOHO-TUHElIHble YPABHEHUS,

pewiams  npocmenwiue  UPPAYUOHATIbHbIE — YPAGHEHUs. euda,/f(x):a,

JEX) =4a(x);
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n — -
pewams ypasHenus 6uoa X' =a -

pewams YpagHeHUus CnocoOOM pAa3N0NCEHUs HA MHOMCUMENU U 3aAMeHbl
nepemeHHOU;

UCNONB308AMb  Memo0 UHMEPBANos OJisl peuleHuss yYeavlx U OpoOHO-
PAYUOHAILHBIX HEPABEHCNG,

peulamsv TUHelHble YPAGHEHUs U HEPABEHCMEA ¢ Napamempamu,

peulamsv HecCloJiCHble KeaOpammbvle YPAGHEeHUs C NAPAMEMpPOM,

peuamsv HeCl0JCHble CUCIEMbL TUHEUHbIX YPAGHEHU C NapamMempamu;
peuamsv HeCl0JCHble YPAGHEHUS 8 YeblX YUCTAX.

B nmoBcegHeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX NPEAMETOB:

coCmasnsims U peuams JuHelinbie U K8aopammuvle YpasHeHus, ypasHenus, K
HUM  CBOOAWUECs, CUCMEMbl JIUHEUHbIX YPAGHEHUU, HepaeeHCme npu
peuenuu 3a0ad Opy2ux y4eOHbix npeomemos;

BLINONHAMb  OYEHKY Npagoonooodus pesyibmamos, Noayyaemvlx npu
peuileHuy JIUHEUHbIX U KB8AOPAMHBIX YPAGHEHUU U CUCMeM JIUHEUHbIX
VPABHeHUll U HePABeHCME NPU pelueHUU 3a0ayd 0py2ux y4eoHbix npeomemos;
8bLIOUPAMb COOMEEMCMBYIOWUe YPAGHEHUS, HEPABGEHCMBA WU UX CUCHEMbl
0J1s1 COCMABNIeHUsL MAMEMAMUYECKOU MOOeNU 3a0AHHOU PealbHOU CUmyayuu
UU NPUKTIAOHOU 3a0au;

YyMemyv  UHMepnpemuposams —NOJNYUEHHbI NpU  peuleHuu YpaeHeHUsl,
HepageHcmea Uil CUCmeMbl pe3yibmam 6 KOHMeKcme 3a0aHHOU PedanbHOl
cumyayuu uiy NPUKIAOHOU 3a0ayu.

DYHKUNHA

Onepuposamsv  NOHAMUAMU.  DYHKYUOHAIbHASL 3A6UCUMOCHIb,  (DYHKYUS,
epaghux yukyuu, cnocodwvl 3adanus QYHKYuu, apeymeHm u 3HauyeHue
dyukyuu, obracmev onpeoeneHuss U MHONCECMBO 3HAYEHUU (DYHKYUU, HYIU
DYHKYUU, NPOMENCYMKU 3HAKONOCMOSAHCMEA, MOHOMOHHOCMb (DYHKYULU,
YEMHOCMb/HEUEMHOCb PYHKYUU,

cmpoums  epagpuku  TUHEUHOU, KeaopamuuHou @yHKyul, o0opamHou

NPONOPYUOHATLHOCU, (DYHKYUU 8UOA: y=ar Xx+b ¥= */;, y= \3/;, y =[x ;
Ha npumepe K8aOpaAmuyHou @YHKYuU, UCHOIb3068aMb NPeodpa308aHUs
epaghuka dyuKyuu y=f(x) o nocmpoenus epaghuxos
@ynxyuil y = af (kx+b)+c;
coOCmasnams YpasHeHuss NpamMou NO 3A0AHHLIM YCA0BUAM: NPOX0Osawell
uepez 08e MOUKU C 3a0AHHBIMU KOOPOUHAMAMU, NPOX0Oswell Yepe3 OaHHYIO
MOYKY U NAPALIEIbHOU OAHHOU NPAMOLL,
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uccnedosams QYHKYUIo no ee epaguxy;

HAX00Uums MHOJNCECMB0 3HAYEHUL, HYU, NPOMEICYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU (DYHKYUU,

onepuposamv  NOHAMUAMU:  NOCIE008AMENbHOCMY,  apuhmemuyecKkast
npoepeccust, 2eo0MempuiecKas NPoSPeccust,

peuamyv 3a0ayu Ha apupMemudecKyio U 2eoOMempuiecKyro npozpeccuio.

B moBceqHEeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPeAMETOB:

ULTIOCMPUPOBAMb ¢ NOMOWbIO 2pAPUKA  PeanvbHyl0 3a8UCUMOCTb  UTU
npoyecc no ux Xapakxmepucmuxkam,

UCNONIL3068aMb CBOUICMEA U 2PAPUK K8AOPAMUUHOU DYHKYUU NpU peuleHuu
3a0ay4 u3z Opyeux yueOHvIX npeomemos.

TekcToBbLIC 3a1a4YN

Pewamv npocmuie u cnooichvie 3a0auu pasHuvlX munos, a makaice 3a0ayu
NOBLIUEHHOU MPYOHOCIL,

UCNONIL3068AMb PA3HblE KPAMKUE 3aNUCU KAK MOOeIU MEKCMO8 CIO0NCHLIX
3a0au 011 NOCMPOEHUs NOUCKOBOU CXeMbl U peuleHUst 3a0ay,

Pa3IuLams Mooeib meKcma u MoOeib peuleHus 3a0ayu, KOHCmpyupo8ams K
OOHOU MOOeNU peuleHUss HeCI0NCHOU 3a0adu pasHble MOoOelu MmeKcma
3a0ayu;

3HAMb U NPUMEHAMb 00a CnOcoba NOUCKA peulenus 3a0ay (om mpebo8aHus.
K YCLOBUIO U OM YCIIOBUSL K MPeDOBAHUIO),

MOOenUpo8ams paccyricoenuss npu NOUCKe peueHUs 3a0ady ¢ NOMOubIo
epagh-cxemvi;

8b10EIAMb dMANbl peuleHus 3a0a4u U CO0ePHCAHUe KAHCO020 Imand,

yMemsb 8blOUpamsb ONMUMATbHBII MEemOO peuleHUs 3a0aiyu U 0CO3HABAMDb
8b100p Memooa, paccmampusams pa3iuyHvle Memoobl, HAXOOUMb PA3HbLe
peutenust 3a0ayu, eciu 603MONCHO,

AHAUZUPOBAMb 3AMPYOHEHUS NPU PeleHUlU 3a0ay,

BLINONHAMb — PA3IUYHLIE — NPeodpA3’08aHUsi  NPEONONCeHHOU  3a0ayl,
KOHCMPYUpo8ams HOBble 3a0ayu U3 OAHHOU, 8 MOM Yucie 0Opammubie;
UHMepNpemuposams  BbIYUCIUMENbHbIE  pe3yabmamvl 6  3a0aue,
UCcn1e008amy NOIYUEHHOe peuleHue 3a0adu;

AHAIUBUPOBANL BCEBO3MONCHBIE CUMYAYUU B3AUMHO20 PACNOTIONCEHUSL O8YX
00beKmMo8 U USMEeHeHUe UX XapaKxmepucmux npu COBMECHMHOM OBUINCEHUU
(ckopocmb, 8pems, paccmosiHue) npu peueHuu 3a0ad Ha O8UMNCEHUE O08YX
00beKmo8 Kak 8 00HOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABTIEHUSX,
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® UCCNe008aMb BCEBO3ZMONCHBIE CUMYAYUU NPU PeUeHUU 3a0ad Ha O8UNCEHUE
no pexe, paccmampusams pazHvle CUCHEMbl OMCYEma,

® peulamsv pazHoobpasHvie 3a0a4u «HA YACMUY,

® pewamsv U  000CHO8bIGAMb  CB0€  peuleHue  3a0a4  (8vloensimb
MAmMemMamuyeckyro OCHO8Y) HA HAXONCOeHUe 4acmu Yucia U Yucid no e2o
yacmu Ha 0CHOBe KOHKPEMHO20 CMbLCILA OpOOU,

® ocosHasamv U  OOBACHAMb UOCHMUYHOCMb 3A0ay PA3HLIX  MUNOS,
CBA3bIBAIOWUX MPU GeNUYUHBL (HA pabomy, HA NOKYNKU, HA O8UICEHUE).
8b10€IAIMb IMU GENUYUHBL U OMHOUEHUS MEHCOY HUMU, NPUMEHAMb UX NpU
peutenuu 3a0a4, KOHCMpYuposams cOOCMeeHHble 3a0ay YKA3AHHbIX MUNO08,

® grademv OCHOBHHIMU MEMOOAMU peuleHUs 3a0ay Ha CcMecu, CNiaewl,
KOHYEeHmMpayuu,

® pewamsv 3a0a4u HA NPOYEHMbL, 68 MOM HUCLe, CIO0NHCHble NPOYEHMbL C
000CHOBAHUEM, UCNONB3YSL PA3HBIE CNOCODDI;

® pewams jo2udecKue 3a0ayu pazHblMu CHOCOOAMU, 8 MOM YUCIe, C 08YMsL
onoKamu u ¢ mpemst O10KaMu OAHHBIX C NOMOWbIO MAOIUY;

® pewamsv 3a0a4u NO KOMOUHAMOPUKe U MeopuUU 8epoOIMHOCMEU HA OCHOBe
UCNONL306AHUS U3YUEHHBIX MEMOO08 U 0OOCHOBLIBAMb peuleHUe,

® peuams HeCI0NCHbIE 3A0aUl N0 MAMEMAMUYECKOU CIMamucmuKe;

® 061a0emb  OCHOBHLIMU  MeMOOAMU  PeuleHUus  CIOHCeMHbIX  3a0ay.
apugmemuueckutl, aneeopauyeckul, nepebop 8apUAHmMos,
eeomempuieckull, epaguueckuil, NPUMeHAMsb UX 8 HOBbIX N0 CPABHEHUIO C
U3YYEHHBIMU CUMYAYUSX.

B noBcegHeBHOM KU3HHU M MPH U3YYEHHHU APYTUX MPEIMETOB:

® guldenamb npu pewleHuu 3a0ad XapaxKmepucmuku paccMampueaemol 6
3adaue cumyayuu, OMIUYHbIE OM PealbHblX (me, Om  KOMOPbIX
abcmpazuposanucy), KOHCmMpYyuposams HOGble CUMYayuu ¢ Y4Emom IMmux
Xapaxkmepucmuk, 8 4acmHOCMU, NPU peueHuu 3a0a4 HaA KOHYeHmpayuu,
YUumvi8ams NIOMHOCMb 8EULECTNEA,

® pewamsv U KOHCMPYUPOBAMb 3a0a4u HA OCHOBE PACCMOMPEHUS DealbHbIX
cumyayuii, 68 KOMOpblX He mpedyemcs MmMOUYHbIU  GLIYUCIUMETbHDLU
pe3yromam,

® pewamsv 3404yl HA OBUJICEHUE NO peKe, PACCMAMPUBAs pa3Hble CUCTeMbl
omcuema.

CTaTHCTHKA U TeOPHS BEPOSITHOCTEH

o Onepuposamv nousmusmMu: cmoadouamole U Kpyeosvle Ouazpammul,
mabauybl OaHHBIX, CpeoHee apughmemuueckoe, MeouaHa, Haubovuiee u
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HauMeHbulee 3HAYEHUS BblOOPKU, pa3max GvlOOpKU, oucnepcus U
CMaHoapmuoe OMKIOHeHUe, CLY4YauHaAs USMEHYUBOCTNDb,

uzgnekamos uUH@GoOpmayulo, npeoCmasieHuyl0 6 mabauyax, Ha Ouazpammax,
epaghukax;

cocmaesnams  maobauysl, CMpoumv Ouazpammvl U 2papuku HA OCHO8e
OaHHbIX,

onepuposamv NOHAMUAMU. PAKMOPUATL YUC]IA, NePEeCMAHOBKU U COYemaHusl,
mpeyzonvHuk lIlackans;

NpUMEHAMb NPAsUL0 NPOU3IBEOEHUS NPU PeULeHUU KOMOUHATMOPHBIX 3A0a4,
onepuposamv — NOHAMUAMU.  CAYUAUHBIL  ONbIM,  CAYYAUHLIL  BbIOOP,
ucnelmanue, d1eMeHmapHoe caydaunoe codovimue (ucxood), Kiaccuyeckoe
onpeoeieHue  GePOAMHOCMU  CIYYAUHO20  CcOObIMuUsA, onepayuu  Hao
CAYYAUHBIMU COOLIMUAMU,

npeocmassams UHPOPMAYUIO ¢ NOMOWbIO Kpy208 Jiinepa;

pewams 3a0ayu HA GbIYUCTEHUe BEPOSAMHOCMU C NOOCYeMOM KOAU4ecmad
8APUAHMOE C NOMOWBIO KOMOUHAMOPUKUL.

B nmoBcegHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPeAMETOB:

u361eKamo, UHMEPNPemuposams U npeodpas0evleams  UHGOpMAYUIO,
npeoCmasieHHyo 8 mabauyax, Ha Ouazpammax, 2pagukax, ompaicarouyyio
CB0UICMBA U XAPAKMePUCMUKU PeaibHblX NPOYeccos8 U s181eHUl,

onpeoensims CMAMUCMuyecKue xapaxKmepucmuky 6blOOPOK no madauyam,
ouazpammam, 2paguxam, 8bINOIHAMb CPAGHEHUE 8 3A8UCUMOCMU OM Yeu
peuienus 3a0adu;

OYEHUBAMb 8EPOAMHOCTINb PEANbHbIX COObIMULL U SAGTIEHUI.

T'eomeTpuueckue purypbl

Onepuposams NOHAMUAMU 2EOMEMPUUECKUX PUSYD;

u3gnekamsv, UHMeEPNpemupo8amsv U npeoopazoevieamsv UHGOPMAYU o
2eoMempuiecKux ueypax, npeocmasieHHy0 Ha Yepmencax,

NpUMEHAMb 2eoMempuyecKue axmol 018 peulenus 3a0a, 8 mom ducie,
npeonoazaruux HecKOJIbKO Ua208 peuleHusl,;

Gopmynuposams 6 npocmeuuux CLyuasx c8OUCMEa U NPUIHAKU Queyp;
O00KA3b18AMb 2€0MEMPUUECKUE YINBEPIHCOCHUSL,

61a0emsb CMAanoapmuol Kiaccugurayuei niockux ueyp (mpeyeoibHuKo8 u
Yemblpexy20/lbHUKOB).

B HOBceHHeBHOﬁ JKU3HU 1 IIPH U3YYCHHUHU IPYIUX NMPEIMETOB:

UCNONIL308AMb  CBOUCMBA 2€0MEemPUYecKUx uayp 0151 peuieHus 3a0ay
NPAKMu4ecKo2o Xxapaxkmepa u 3a0ay u3 CMeNCHbIX OUCYUNTIUH.
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OTtHolIeHUS

o  Onepuposams NOHAMUAMU: PABEHCEO DUSYp, pasHvie hucypul, paseHCmMeEo
Mpey2oNbHUKO8, NAPAIeIbHOCHb NPAMbIX, NEePNeHOUKYISAPHOCIb NPIAMDBIX,
Vbl Mexcoy NpsAMbIMU, NePReHOUKVIAP, HAKIOHHAS, NPOoeKyus, nooooue
@ueyp, nooobHwvie hucypol, NOOOOHLIE MPEY2OIbHUKU,
o npumenamv meopemy Paneca u meopemy o NPONOPYUOHATILHBIX OMPE3KAX
npu peutenuu 3a0ay,
® Xapaxkmepuzo8ams 83AUMHOE PACHONONCEHUE NPAMOU U OKPYHCHOCHU, O8YX
OKDYIICHOCM L.
B noBceHeBHOM KM3HU M TIPH U3YUYEHUH APYTUX MPEAMETOB:
® UCNOBL306AMb OMHOWEHUS OJI peuleHUss 3a0ay, 803HUKAIOWUX 68 PealbHOl
JHCUBHUL.
N3mepeHusi M BLIYUCIEHUS

o Onepuposamv npeocmasgieHusmu o OluHe, njiowaou, oodveme KaK
seauuunamu. Ilpumensmoe meopemy llughacopa, popmynvt nnowaou, obvema
npu  peuwleHuu MHO20ULA208bIX 3a0ay, 6 KOMOpbIX He 6ce OaHHble
npeocmasieHvl A6HO, A MpeOyIom GblYUCIEeHUl, onepuposams 0Oonee
WUPOKUM KOJIUYECNBOM (DOPMYN ONUHbL, Naowaou, o0dvemd, BblYUCTAMb
xapaxkmepucmuky Komounayui ueyp (OKpyscnocmeti u MHO20Y20/1bHUKOB)
BLIYUCTIAMD paccmosnus mexHcoy Queypamu, NpUMEHAMb
mpueoHoMempuieckue @opmyavl Ol GblYUCIeHUll 8 00lee CIONCHBIX
CYYasAx, NpPOBOOUMb  GbIYUCIEHUS HA OCHOBE PABHOBEIUKOCMU U
PABHOCOCMABNIEHHOCMU,

®  1POBOOUMb NPOCbLE BLIYUUCTIEHUS. HA 0ODEMHBIX MeNax,

®  opmynuposamsv 3a0auu Ha GblYUCIEHUe ONUH, niowjalel U 00vbeMo8 U
peuiams ux.

B noBceHeBHOM KM3HU U NIPU U3YyYEeHHUU JAPYTUX NPeIMETOB:

®  1POBOOUMb BLIYUCTICHUS HA MECMHOCIU,

® npuMeHamb GOPMYIbl NPU BLIYUCTIECHUSIX 8 CMENCHBIX YUEOHbIX NpeoMemax, 8
OKpyHcaroweti 0eucmaumenrbHOCmu.

LeomeTpuyecKkne NOCTPOEHHUSI

o /306pasxxcamv ceomempuyeckue ueypvl N0 mMeKCmosomy U CUMBOTbHOMY
onucanulo, c80O00OHO ONEPUPOBAMb YEPMENCHbIMU UHCMPYMEHMAMU 8
HECTIONCHBIX CILYYAAX,

®  BBLINONHAMbL NOCMPOEHUSI MPEY20JIbHUKOS, NPUMEHAMb 0MOelbHble Memoobl
NOCMPOeHUll  Yupkyliem U JUHEeUKoU U Nposooums  npocmetiuiue
UCCNIe008AHUSL YUCIA PeUleHU;
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® u300padicamsv Munogvle NiocKue @ueypvl U obvemHble mena ¢ NOMOUbIO
NPOCMetUUx KOMNbIOMEPHLIX UHCMPYMEHMO8.
B noBceHeBHOM KM3HU M TIPH U3YYE€HHHU APYTUX NMPeIMETOB:
® GHLINONHAMb NpOCHmeluue NOCMPOeHUs HA MeCMHOCMU, HeobXooumble 6
PeanbHOU HCUZHU,
® OyeHUu8amsv pasmepvl pedibHbIX 00BEKMO8 OKPYHCAIoue20 Mupa.
IIpeoOpa3oBaHus

e  Onepuposamov noHAMuUeM OBUNCEHUS U NPeodOPA308aHUSL NO00OUs, 8lademb
npuemamu  nocmpoeHus  Queyp ¢ UCNONb308AHUEM  OBUNCEHUU U
npeobpazosanuii. NOO00OUs, NPUMEHAMb HONYYeHHble 3HAHUSL U  ONblm
NOCMPOEHULL 8 CMEJCHbIX NpeoMemax U 6 pealbHblX CUMYayusx
OKpYHCaIOUieco Mupa,

® cmpoums hucypy, n0OOOHYIO OAHHOM, NOAL308AMBCSA CBOUCMBAMU NOOOOUS
07151 000CHOBAHUSAL CBOUICME hulyp;

® NpUMEHAMb  CBOUCMBA  OBUNCEHUL Ol  NPOBEOeHUs  NPOCMEUUx
obocHosanull ceolicme ueyp.

B noBce1HeBHOM KM3HU M NIPH U3YYE€HHHU APYTHUX NMPeIMETOB:

® NPUMEHAMb CEOUCMBA OBUNCEHUU U NPUMEHAMb NO00OUE 01 NOCMPOEHU U
BLIYUCTIEHU.

BeKTOopbl M KOOPAHHATHI HA IJIOCKOCTH

o Onepupoéamv NOHAMUAMU  GEKMOp, CYMMdA, PA3HOCMb  BeKMOPOS,
npousgeoeHue 8eKmopa Ha HUCIO, Y201 MeH Oy BeKMOPAMU, CKATAPHOe
npousgeoenue GeKmopos, KOOPOUHAmMbl HA NIOCKOCMU, KOOPOUHAMbL
eekmopa,

® GLINOMHAMbL  OeUCmEUss HAO  BeKMOpAMu  (ClodceHue,  8blyUmMAaHue,
VMHOMCEHUE HA YUCTO0), BbIYUCTAMY CKATISIPHOE NPou3sedenue, Onpeoeniams 6
NPOCMEtUUX CAYUAAX Y20l MeHcO0y 8eKmOpamu, BbINOJIHAMb PA3NONHCEHUE
8eKmopa Ha cocmasgnarwue, NPUMeHAms NOJyYeHHble 3HAHUA 6 (husuKe,
NOIb306aMbCA POPMYNOU BbIYUCTIEHUS PACCNOAHUSL MeHCOY MOUKAMU HO
U3BECMHBIM KOOPOUHAMAM, UCHOIb308AMb YPAGHEHUs uayp Ol peuleHus
3a0au;

®  NPUMEHAMb BeKMOPbl U KOOPOUHAMbL OJISl peUleHUsl 2e0MEeMPUYECKUX 3a0ay
Ha 8bIYUCTIEHUE ONIUH, V2TI08.

B noBceHeBHOM KM3HU U NIPU W3yYeHHUH JAPYTUX NPeIMeTOB:

® UCNONL3068aAMb NOHAMUA BEKMOPO8 U KOOPOUHAM O peuieHus 3a0ai no

Quzuke, ceoepaguu u Opyeum y4eoHviM npeomMeman.
Hcropust MaTeMAaTHKH
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Xapa:<mepu306amb 8K1A0 ebzdarowuxc;z mamemamukoe 6 paszsumue
mamemamuKu U UHbIX HAYUYHbIX 06]161071161/7,' NOHUMAMb POJib MamemamuxKu 6
paseumuu Poccuu.

MeToabl MATEMATHKH

Hcnonv3ys usyuenHvie mMemoosl, npo8ooUuUms 00KaA3amenbCmeo, 8blNOIHAMb
onposepaicenue;, 8blOUpaAmMb U3YUEHHble MemoObl U UX KOoMOuHayuu OJisl
peuwleHus Mamemamuyeckux 3aoay, UCHOAb3068amMb Mamemamuyeckue
3HAHUA 074 OnUCaHUus  3aKOHOMEpHOCmel 8 oKpyaHCcarouen
0elicmeumenbHOCMuU U NPOU38e0eHUSX UCKYCCMEBA;

NpUMeHAmMsb  npocmetiuiue NpoSPAMMHbIE Cpeocmea U  INeKmMPOHHO-
KOMMYHUKAYUOHHbIE CUCEMbL NPU PeULeHUU MameMamuieckux 3a0adu.

BhINyCKHHMK MOJYYUT BO3MOKHOCTh HAYUYMTHCA B 9 KJ1acce

AJISl YCIICHTHOT O IPOA0JIZKCHUHA oﬁpasosaﬂnﬂ Ha yI‘JIyﬁ.]IeHHOM YPOBHE

JIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKH

CBO6OIIHO OIICPHUPOBATH ITOHATHAMM . MHOXXCCTBO, XApaKTCPUCTUKHU
MHOKCCTBA, JJICMCHT MHOKCCTBA, IIYCTOC, KOHCYHOC U OeCKOHEYHOE
MHOXCCTBO, ITOAMHOYKCCTBO, IIPHHAIJICKHOCTb, BKIIOYCHUC, PABCHCTBO
MHOXECTB, CIIOCOOBI 3aJaHuEC MHOXKECTBA,

3aJlaBaTb MHOKCCTBA Pa3HbIMU CHOCO6aMI/I;

IIPOBCPATH BBIITOJIHCHHUC XaPaKTCPUCTHICCKOI'O CBOMCTBA MHOXXCCTBA,
CBO6OI[HO OIICPHUPOBATL IIOHATHUAMM: BbICKA3bIBAHHUC, HNCTHHHOCTbL U
JJOXXKHOCTHh BBICKA3bIBAHMUA, CJIOXKHBIC u IMPOCTHBIC BBICKA3bIBAHUA,
OTPHUIAHUC BBICKaSLIBaHHﬁ;

NCTHUHHOCTL M JIOJKHOCTb YTBCPKIACHHA M CTO OTPHUIAHMA, OIICpAlIUH HAI
BBICKA3bIBAHWAMM: U, WU, HC; YCIIOBHBIC BbICKA3bIBaHHA (I/IMHJ'II/IKaL[I/II/I);
CTPpOUTH BBbICKAa3bIBaHUsA C HCII0JIb30BaHHUECM 3aKOHOB aﬂre6pH
BBICKA3bIBaHU.

B noBcenHeBHOM KM3HU M NIPH U3YYE€HHHU APYTHUX NMPeIMETOB:

CTPOUTH PACCYKJICHUS HA OCHOBE MCITOJIb30BAHMS ITPABUII JIOTUKU;
UCIOJIb30BaTh MHOKECTBA, OIEpallid C MHOXECTBaMHU, MX Tpaduueckoe
MPEJCTABJICHUE JJIsI OINUCAHUSA PEAJTbHBIX MPOLECCOB U SBICHUHU, IpPHU
pEIIeHUH 33124 IPYTrUX YYEOHBIX MPEIMETOB.

Yucia

CBoOOHO oOmEpUpOBaTh MOHATHSIMU: HATYpaJIbHOE YHUCIO0, MHOXKECTBO
HATypAJIbHBIX  YHCEN, IeJ0€ YHCJIO, MHOXECTBO IEJIBIX  YHCET,
OOBIKHOBEHHass  JpoOb, JecATHYHAas  JApoOb, CMEIIaHHOE  YHUCJIO,
palMoOHAIBbHOE YHCIIO, MHOXKECTBO PaIlMOHAJIBHBIX YHMCEN, UpPallMOHAIHLHOE
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YUCJIO, KOPEHb CTENEHU 1N, JEUCTBUTEIBHOE YHUCIO, MHOXECTBO
JICUCTBUTENIBHBIX YHUCEI, T€OMETPUYECKAass HWHTEPIPETAMs HaTypajbHBbIX,
LEJIBIX, PAMOHAJIBHBIX, IECTBUTENBHBIX YUCEIT;

® TIOHUMAaTh M OOBSICHATH PA3HUILY MEXIY MO3UIIMOHHOW M HEMO3UIIMOHHOU
CUCTEMAaMHM 3aIMCH YHCEIT,

® [IEPEBOJIUTHh 4YHUCJIAa W3 OAHOM CHUCTEMBbI 3alUCU (CUCTEMBbI CUUCICHHS) B
APYTYIO;

e JI0OKa3bIBaTh U UCMOJB30BaTh MPU3HAKU JACIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10,
11 cyMMBl U NOpPOU3BENCHHS] YHUCENT NPU BBINOJIHEHUU BBIYUCICHUU H
pelIeHnH 3a1ady,

® BBINOJHATh OKPYIVICHUE PAMOHAJIBHBIX W UPPALUMOHAIBHBIX YHUCET C
3aJaHHOM TOYHOCTBIO;

® CpaBHUBATH JEHCTBUTEIBHBIE YKCIIA PA3HBIMH CIIOCOOAMU;

® VIOPSIOYMBAThH YMCIIA, 3alMMCAHHBIE B BUAE OOBIKHOBEHHOM U JECATUYHOU
npoOu, 4YHWCia, 3alWCaHHbIE C HWCIOIb30BAaHUEM apUPMETUIECKOTO
KBaJIPaTHOTO KOPHs, KOPHEW cTereHu Ooblie 2;

e naxoauth HOJl u HOK yucen pa3ubiMu crioco0aMu ¥ UCHOIB30BATh UX MPU
pEUICHUH 3a/1aY;

® BBLINOJHATH BBIYUCICHHUS M TMPEeoOpa3oBaHUsI BBIPAKEHMM, COAEpIKAITUX
JIEUCTBUTENIBHBIE YMCIIA, B TOM YUCJIE KOPHU HATYPaJIbHBIX CTEIICHEN.

B noBce1HEeBHOI )KM3HU U NMPH U3YYEHUH APYTUX NMPeAMETOB:

® BBLINOJHAT U OOBSICHATH PE3yJbTAThl CPABHEHUS PE3yJIbTATOB BHIYMCICHUN
IpU pEHIeHWH TMPAaKTUYECKUX 3ajlad, B TOM YHCIE MOPUOIMKEHHBIX
BBIYHCIICHUMN, UCTIOJIb3YsI pa3HbIE CITIOCOOBI CPAaBHEHHI;

® 3anuChIBaTh, CPABHUBATh, OKPYIJISITh YHCIIOBBIC TAHHBIE PEATbHBIX BEIUYUH
C MCIIOJIb30BAHUEM PA3HBIX CUCTEM HU3MEPECHUS;

® COCTaBJISITh W OIIEHUBATHh PA3HBIMHU CIIOCOOAMH YHCIIOBBIC BBIPAXKEHUS MPHU
pEIICHUH MTPAKTUYECKUX 3a/a4 U 3a7a4 U3 IPYTUX y4eOHBIX PEIMETOB.

TokaecTBeHHBIE TPeodpa3oBaHus

e CB00OOJIHO OIEPUPOBATH TOHATUSIMHU CTCICHH C I1EABIM M JAPOOHBIM
MOKa3aTeseM;

® BBINOJHATH JOKA3aTEeIbCTBO CBOMCTB CTENEHU C UEIBIMU U APOOHBIMU
MOKa3aTeIsIMU;

® ONEPUPOBATH MOHATUSAMU «OJJTHOWIEH)», KMHOTOUYJICH», «MHOTOWIEH C OJHOM
MIEPEMEHHON, «MHOT'O4JIEH c HECKOJbKUMH MIEPEMEHHBIMU,
KO3(PUIIMEHTHI MHOTOUJICHA, «CTaHJApTHAs 3aITUCh MHOT'OYJICHA), CTEIICHb
OJIHOYJICHA U MHOTOWJIEHA;
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CBOOOIHO BJAAETh MpHUEMaMH MpeoOpa3oBaHusl LEIBIX U JAPOOHO-
PalMOHAIIBHBIX BBIPAXKCHUM;

BBIIIOJIHATD  PA3J0KEHUE  MHOTOWIEHOB HAa  MHOXHUTEIM  Pa3HbIMU
croco0aMu, ¢ MCTI0JIb30BAHUEM KOMOMHAIIMNA pa3IMYHbIX IPUEMOB;
UCIOJb30BaTh TeopeMmy Buera u Teopemy, oOparHyto Teopeme Buera, nis
ITOMCKA KOPHEN KBAJIPaTHOTO TPEXWICHA U JUISl PEIIEHU 3a]a4, B TOM YHCIIE
3a/1a4 ¢ IapaMeTpaMu Ha OCHOBE KBaJPaTHOIO TPEXUJICHA;

BBITIOJIHATE JEJICHHE MHOIOYWIEHA HA MHOT'OYWIEH C OCTaTKOM;

JOKa3bIBaTh CBOMCTBA KBAJAPATHBIX KOPHEW U KOPHEN CTENEHH N;

BBITNOJIHATH MpeoOpa3oBaHuUs BhIPAXKEHH, CoepKaIUX KBaJpaTHbIE KOPHHU,
KOPHHM CTEIEHH n;

CBOOOIHO OIEPUPOBATh TOHATUSAMU  «TOXKIECTBO», «TOXKAECTBO Ha
MHOXKECTBE», «TOXKIECTBEHHOE MPE0OPa30BaHUE;

BBIIIOJHATH Pa3IM4YHbIE IPE0OPa30BaHUs BBIPAKEHUH, CONEPIKAILINUX MOLYIIH

() =+

B noBceHeBHOM KM3HU U NIPU W3yYeHHUH JAPYTUX NPeIMeTOB:

BBINIOJIHATD MPeoOpa3oBaHUsl W JEHUCTBUA C OYKBEHHBIMH BBIPAKEHUSIMH,
YUCJI0BBIE KOA(DDUITMEHTHI KOTOPHIX 3alTMCaHbl B CTAaHIApTHOM BU/IE;
BBITIOJIHATD TPEOOPa30BaHUSI PAIMOHAIBHBIX BBIPAKCHUA TPH PEIICHUU
3a/lay APYrux y4yeOHbIX MPEIMETOB;

BBITIOJTHATH MIPOBEPKY MPABAONOA00Us PU3NUECKUX U XUMUUECKUX (POpMYyT
Ha OCHOBE CPaBHEHHUsI pa3MEPHOCTEN U BaJICHTHOCTEN.

yDaBHeHl/Iﬂ H HEPpABCHCTBA

CBoOonHO  omepupoBaThb  NOHSTHSIMHU:  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCWIBbHBIE YPaBHEHHsS M HEPAaBEHCTBA, YpPAaBHEHHE, SBISAIOLIEECS
CIIEICTBUEM JIPYTOr0  YpaBHEHHUS, YypPaBHEHMs, pPaBHOCHUJIbHBIE Ha
MHO>KECTBE, PABHOCWJIbHBIE MPE00OPa30BaHMS YPAaBHEHNUI;

pelaTh pa3Hble BUJbl YPABHEHUN U HEPABEHCTB M MX CUCTEM, B TOM YHUCIIE
HEKOTOphle ypaBHeHHs] 3 U 4 cTeneHed, JIpOOHO-pallMOHANIBHBIE U
UppaLOHAIbHBIE,

3HaTh TeopeMy Buera s ypaBHEHMI CTEIIEHH BBILLIE BTOPOM;

IIOHUMAaThb CMBICI TEOPEM O PAaBHOCHIBHBIX M  HEPAaBHOCHJIBHBIX
peo0pa3oBaHUsAX YPABHEHHUI U YMETh UX JI0Ka3bIBaTh;

BJAJETh PA3HBIMM METOJAMH pEIIEHUS YPABHEHUM, HEPaBEHCTB M HX
CUCTEM, YMETh BbIOMPATh METO/] PELICHUS U 0OOCHOBBIBATH CBOI BHIOOD;
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MCII0JIb30BaTh METOJ MHTEPBAJIOB JIJIsl PEIICHUS HEPABEHCTB, B TOM YHUCIE
IpOOHO-pAllMOHANIBHBIX M BKJIIOYAIOIMX B ce0s HppalMoHaIbHbIE
BBIPAXKEHUS,

pemath anreOpanvyeckue ypaBHEHHsI M HEPaBEHCTBA W MX CHUCTEMBI C
napaMeTpaMu ajredopaundeckum 1 rpauueckum MeTo/1aMu;

BJIQJICTh Pa3HBIMU METOaMU JJOKa3aTeIbCTBA HEPABEHCTB;

penaTh ypaBHEHHUS B LEIbIX YUCIIAX;

M300pakaTh MHOXKECTBA Ha IUJIOCKOCTH, 3aJaBaeMble YPaBHEHUSIMH,
HEPaBEHCTBAMU U X CUCTEMaMHU.

B nmoBcegHeBHOM KU3HU U NIPU M3YYEHHUHU APYTUX NPEAMETOB:

COCTaBIIATh U PeIllaTh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMbI MPU PELICHUU
3a/1a4 IPyrux y4eOHbBIX MPEAMETOB;

BBITIOJIHATD  OICHKY MPaBIOMONO0US pe3yIbTaTOB, MOTYyYaeMbIX MIPH
pEelICHUH Pa3uYHbIX YpaBHEHUW, HEPABEHCTB M UX CHUCTEM MPHU PEIICHUU
3a/1a4 IPyrux y4eOHBIX MPEAMETOB;

COCTaBJSATh M PEIIaTh YPAaBHEHUS W HEPABEHCTBA C MapaMeTpaMu IpHU
pElIeHUH 3a/1a4 IPYTUX Y4eOHbBIX MPEAMETOB;

COCTaBJISITh YpaBHEHHE, HEPABEHCTBO WJIM HMX CHUCTEMY, OMHUCHIBAIOIINE
pealbHYI0 CHUTyalUI0 WIM TMPUKIAAHYIO 3ajady, HWHTEPIPETUPOBATh
MOJIyYEHHBIE PE3YIIbTATHI.

DyHKUNHA

CBOOOIHO oOmepupoBaTh TMOHATUSIMH: 3aBUCUMOCTh, (YHKIHMOHAIbHAsS
3aBUCUMOCTb, 3aBUCHMas ¥ HE3aBUCHMasl TICPEMEHHbBIC, (DYHKIIHS, CIIOCOOBI
3aanns (PyHKIIMHU, apryMEHT W 3Ha4YeHHue (PyHKIUHU, 00JaCTh OMpeaeiIeHUs
U  MHOXECTBO 3HaueHUs (PYyHKIMM, HYJIM (QYHKIUH, OPOMEKYTKU
3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTh (DYHKITMH, HanOOJbIIEe W HAUMEHBIICE
3HAYEHHUs, YETHOCTH/HEUETHOCTh (YHKIUH, MEPUOJUYHOCTh (PYHKIIUH,
rpaduk QyHKIINN, BEPTHKAIbHAS, TOPU30HTAIbHAS, HAKJIOHHAS aCHMITOTHI;
rpaduk 3aBUCUMOCTH, HE SIBIISIONICHCS (PyHKITUEH,

CTpOUTh rpaduku PYHKIIMNA: TUHEHHOMN, KBaJpaTUUHOHN, APOOHO-TMHEHHOMH,
CTENEHHOM NPU PA3HBIX 3HAYEHUAX IIOKA3aTENs CTENECHH, v =|x|;

UCIIONB30BaTh  NpeoOpaszoBaHust  rpapuka  QyHKIMM  y=f (x)a70d
IIOCTPOEHHS rpaMKOB QYHKIUH y = af (kx+b)+c;

aHaJIM3UpPOBaTh CBOMCTBA (PYHKIMM W BUJI Trpaduka B 3aBUCUMOCTH OT
napaMeTpoB;

CBOOOJIHO OMNEPUPOBATH MOHATHUSIMH: IOCIEAOBATEIHLHOCTh, OrpaHUYCHHAS

MIOCJIEI0BATENBHOCTb, MOHOTOHHO BO3pacTaroLIas (yOwIBaro1as)
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MOCIIEIOBATENbHOCTh, TPEeN MOCIeN0BaTeNbHOCTH, apudmernueckas
Iporpeccus, TeoOMeTpuyeckasi MpOrpeccus, XapaKTEpPUCTUUYECKOE CBOMCTBO
apuPMEeTHIECKOM (reOMETPUIECKON) TPOTPECCHH;

UCIOJIb30BaTh METOJ] MAaTeMaTH4YeCKON HHIYKIMH JUIsl BBIBOJA (POPMYII,
JI0OKa3aTeIbCTBA PABEHCTB U HEPABEHCTB, PEIICHHU 3a7]a4 Ha JCIUMOCTb;
MCCJIEI0BATh MOCJIEI0BATENbHOCTH, 3aJaHHbIE PEKYPPEHTHO;

pemiatb ~ KOMOMHHMpOBaHHbIE  3a7aud  Ha  apUOMETUYECKYI0  H
TEOMETPUIECKYIO TIPOTPECCHH.

B noBceqHeBHOM KM3HU M IPU U3YyYeHUHU APYTUX MPeIMETOB:

KOHCTPYMpOBaThb M HCCIEN0BaTh (YHKIMH, COOTBETCTBYIOIIME pPEaIbHBIM
IpoLeccaM M SIBJICHUSAM, HWHTEPIPETUPOBATH IIOJIYyYECHHBIE PE3YJIbTATHI B
COOTBETCTBHHU CO CIIEHU(UKON UCCIIEyeMOro MpoIecca UilH SIBICHHUS;
UCIOJb30BaTh TIpadUKU 3aBUCUMOCTEH JJI HCCIEOBAaHUS pEalbHBIX
IIPOLIECCOB U SIBJICHUM;

KOHCTPYHPOBaTh M HCCIEAOBATh (DYHKIMM IPU PEUIEHUM 3a4a4 JPYrHx
y4eOHBIX TPEAMETOB, HHTEPHPETUPOBATH TOIYUYEHHBIE pE3YyNbTaThl B
COOTBETCTBHUHM CO CIIELUPUKON yueOHOro Npeamera.

CTaTuCTHKA U TEOPHUsl BEPOSITHOCTEH

CB00O/IHO ornepupoBaTh MOHITHAMU: CTOJIOYATHIE U KPYTOBBIE IHMAarpaMMbl,
TaONMUIbl JaHHBIX, CpelHee apudMeTHYeCKOoe, MeIuaHa, HauOoJblliee U
HauMEHbIlIEe 3HAu€HUs BBIOOPKM, pa3Max BbIOOPKH, JUCHEpPCHUS U
CTaH/JapTHOE OTKJIOHEHUE, CllydyailHasi NU3MEHUMUBOCTb;

BBHIOMpATh HauOosiee ymOOHBIM Ccrmoco0 TpeacTaBieHus WHHOPMAIIHH,
aJIeKBaTHBIN €€ CBOMCTBAM M LIEJISIM aHAIn3a;

BBIYHCIIATH YUCIOBBIE XapAKTEPUCTUKU BEIOOPKH;

CBOOOIHO OINEPHPOBATh MOHATHAMHU: (aKTOpUAT 4YHUCIA, TEPEeCTaHOBKH,
COUYETaHUs U pazMelieHus, TpeyroiapHuk [lackans;

CBOOOJHO ONEPUPOBATH MOHSATUSMU: CITyYalHbBIN OIBIT, CIIy4alHBIN BHIOOD,
UCTIBITAHKE, DJIEMEHTApPHOE CIy4ailHOe coObITHE (KMCXOM), KIACCUYECKOe
OIlpeNleJICHUE BEPOATHOCTH  CIy4alHOro COOBITHS, OINEpaluu  Haj
CIIy4ailHBIMH COOBITUSIMH, OCHOBHbIE KOMOMHATOPHBIE (DOPMYJIBI;

3HATh NPHUMEPHI CIYyYailHbIX BEJIWYUH, U BBIYHMCIATH MX CTAaTUCTUYECKHE
XapaKTEPUCTUKH;

MCIOJIb30BaTh (POPMYJibl KOMOMHATOPUKHU TMPU PELICHUH KOMOMHATOPHBIX
3a1ad4;

pelmaTh 3aJadyd  Ha BBIUYMCIEHHE BEPOATHOCTM B TOM YHCIE C
UCII0JIb30BaHuEM (popMyIt.
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B noBceqHeBHOM KM3HU U NIPU U3yYeHHUH JAPYTUX NPeIMeTOB:

IPEICTaBIATh HHPOPMALUIO O PEAJIbHBIX MPOLECCaX U SIBIEHUAX CIIOCOOOM,
aZICKBaTHBIM €€ CBOMCTBAM U LIE€JIU UCCIICOBAHNUS;

aHaJIM3UPOBAaTh U CPaBHUBATh CTATHUCTUYECKUE XAPAKTEPUCTUKH BBIOOPOK,
MOJIyYEHHBIX B TMPOLECCE PpEUICHUs MNPUKIAAHOW 3aJaud, HW3yYECHUS
pEAIbHOTO SBJICHMS, PELIEHUS 3aJ]a4H U3 APYTUX y4€OHBIX IPEIMETOB;
OLIEHUBATh BEPOSITHOCTh PEAbHbIX COOBITUN U SBJIECHUN B PpPa3INYHBIX
CUTyaLUsIX.

TekcToBbLIC 3a1a4YN

Pemate mpocThle W CIOXKHBIE 3a/lauyd, a TaKXe 3aJauyd TOBBIIICHHOU
TPYAHOCTH U BBIJIETSATh X MATEMATUYECKYIO OCHOBY;

pacrio3HaBaTh pa3HbI€ BUAbI U TUIIBI 33]1a4;

MCII0JIb30BaTh Pa3HbI€ KPATKUE 3aMMCH KaK MOJENIH TEKCTOB CIIOKHBIX 33/1a4
W 3aJlay TOBBIIICHHONW CJIOKHOCTHU JJIsl TIOCTPOEHHUSI TMOUCKOBOM CXEMbl U
pelIeHusl 3a/1a4y, BHIOMPATh ONTHMAIBHYIO JUIsI paccCMaTpUBAEMON B 3ajade
CUTYallU1 MOJEJIb TEKCTa 3a]1a4H;

paszinyath MOJIEIb TEKCTa M MOJICNIb PElIeHUs 3aJaud, KOHCTPYHPOBATh K
OJIHOW MOJIEH PEIICHUS CI0KHBIX 3a/1a4 Pa3Hble MOJIEIN TEKCTA 3aJ1auu;
3HATh U MPUMEHSTH TPU CHOCO0a MOMCKA pelieHus 3a1a4 (0T TpeOOBaHUS K
YCJIOBHIO U OT YCJIOBUS K TpeOOBaHHIO, KOMOUHUPOBAHHBIN);

MOJICTTUPOBATH PACCYKICHUS TPH IMOUCKE PEIICHUS 3a71a4 C ITOMOIIIBIO rpad-
CXEMBI,

BBIJICJISTh ATAIlbl PEIICHUS 3a1a4M U COJIepKaHne KaKI0ro dTara;

yMETh BBIOMPATH ONTUMAJbHBIA METOJ PEIICHUS 3aJa4d U OCO3HABATh
BBIOOp METO/a, paccMaTpuBaTh pPa3UYHBIC METOJbI, HAXOJUTh pa3HbIC
pelIeHHs 3a7]a4H, €CIIM BO3MOXKHO;

aHAJIM3UPOBATH 3aTPYAHEHUS MIPU PEIICHUH 3a/1ay;

BBITIOJIHATDh ~ pa3JIMYHbie  MPEoOpa3oBaHUSl  MPEMIOKEHHOW  3a7add,
KOHCTPYUPOBATh HOBBIE 33/1a4M U3 JAHHOM, B TOM YHCIJIE OOpaTHBIE;
HMHTEPIIPETUPOBATh BBIUUCIUTENbHBIC PE3YyJbTaThl B 3ajaye, HCCIIEA0BaTh
MOJIYYEHHOE PEIICHHE 3a/1a4H;

U3MEHSTh YCJIOBHE 3a/ay (KOJIMYECTBEHHbIE WJIM KauyeCTBEHHBIE JAHHBIE),
UCCJIEI0BAaTh U3MEHEHHOE NMPE00pPa30BAHHOE;

aHAJIM3UPOBATH BCEBO3MOXKHBIE CUTYallMM B3aMMHOI'O PACIOJIOKEHHUS JBYX
OOBEKTOB M U3MEHEHHE MX XapaKTEPUCTUK IMPU COBMECTHOM JIBHUKECHUU
(CKOpOCTh, BpeMsi, PACCTOSHHUE) MPU PEIICHUU 337a4 Ha JBHXKEHUE JBYX
O0OBEKTOB Kak B OJIHOM, TaK M B MPOTHUBOIMOJIOKHBIX HAMPABICHUSX,
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KOHCTPYHUPOBATh HOBBIE CUTYallMd HA OCHOBE M3MEHEHHUS YCIOBUM 3aJlauu
MIPY IBYOKCHHH T10 PEKE;

HCCJIEIOBAaTh BCEBO3MOKHBIE CHUTYAIlUU MPHU PEIISHUH 3a7a4 Ha JIBIKCHUE
TI0 PEeKe, pacCMaTpPUBATh Pa3HbIe CUCTEMBI OTCUETA;

pemiaTh pa3sHOOOpa3HbIC 3a/1a4M «HA YaCTH,

penaTh 1 00OCHOBBIBATh CBOE PEIICHHE 3a/1a4 (BBIACIATh MATEMAaTHIECKYIO
OCHOBY) Ha HaxOXXJ€HHE YaCTH YHUCJIa M YHUCJIa 10 €ro 4acTH Ha OCHOBE
KOHKPETHOI'O CMBICIIa IPOOH;

OOBSICHATh HMJICHTUYHOCTHh 3a7a4 Pa3HBIX THIIOB, CBS3BIBAIOIINX TPH
BeMMUMHBI (HAa paboOTy, Ha TIOKYNIKH, Ha JABWKEHHUE), BBIICIATH OTH
BEJIMYMHBI W OTHOIICHUS MEKIYy HUMH, MPUMEHATh UX IMPH PEIICHUH
3aJ1a4y, KOHCTPYHUPOBATh COOCTBEHHBIE 3a/]a4 YKa3aHHBIX TUIIOB;

BJIQJICTh OCHOBHBIMH METOJAMH pEIICHUs 3aJad Ha CMECH, CIUIABHI,
KOHIICHTPAIIMHU, WCIOJb30BaTh UX B HOBBIX CHUTYaIUSX MO OTHOIICHHUIO K
H3y4YEHHBIM B TIPOIIECCE OO yUICHHUS;

pemaTh 3aJadd Ha TPOIEHTH, B TOM YHCIE, CIOXHBIE MPOIEHTHI C
000CHOBaHUEM, HCTIONB3Ys Pa3HbIE CIIOCOOBL;

pemiaTh JIOTUYECKHUE 3a7a4d Pa3sHbIMH CIIOCOOAMH, B TOM YHUCIE, C JBYMS
OJIOKaMH 1 ¢ TpeMsl OJIOKaMU JaHHBIX C TIOMOIILIO TA0JIHII;

pemaTth 3ama4v M0 KOMOMHATOPUKE M TCOPUU BEPOSTHOCTEH Ha OCHOBE
WCIIOJIb30BAHUS U3YYEHHBIX METO/IOB U 0OOCHOBBIBATH PEIICHUE;

pelaTh HECIOXKHBIC 3a/1a4M 110 MATEMAaTHYECKON CTaTUCTHUKE;

OBJIaJICTh ~ OCHOBHBIMH  METOJAMH  PEIICHUS  CIOKETHBIX  3ajau:
apuMeTHIecKui, anredpandeckuii, mepedop BapuaHTOB, T€OMETPUUECKUM,
rpadudecKkuii, MPUMEHATh MX B HOBBIX 110 CPAaBHEHUIO C HW3YYCHHBIMH
CUTYaIUsX.

B moBcegHeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX NPEAMETOB:

KOHCTPYHUPOBATh HOBBIE JJI1 JAHHOM 3aJla4l 3aJa4HbIE€ CUTYallUd C YYETOM
pEATBbHBIX XApPaKTEPUCTHUK, B YACTHOCTH, IIPU PEIICHUHU 3a1a4 Ha
KOHIICHTpALUH, YUYUTHIBATh IUVIOTHOCTh BEIIECTBA; pearhb u
KOHCTPYUPOBATh 33J]a4d HA OCHOBE PACCMOTPEHHUS PEAbHBIX CUTYyalllid, B
KOTOPBIX HE TPEOYeTCs TOUHBIA BBIYMCIUTEIBHBIN PE3YIIbTaT;

pelaTe 3a7Jayd Ha JABHXKECHHE MO PEKE, pacCMaTpuBas PA3HbBIE CUCTEMBI
OTCUETA;

KOHCTPYUPOBATh 3aJa4Hble CHUTyallud, MPUOIMKEHHBIE K peaabHOMN
JICMCTBUTEIILHOCTH.

T'eomeTrpuueckue purypnl
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CB0OOOIHO OTIEpUPOBATH TEOMETPUIECKUMH TIOHATUSIMH TIPH PEUICHUH 3a/1a4
U IPOBEJICHUY MAaTEMaTUYECKUX PACCYXKACHUM;

CaMOCTOSITEIbHO (DOPMYJIHPOBATH OMNPECIICHUS] TE€OMETPUUECKUX (Duryp,
BBIJIBUTAaTh TUIIOTE3bl O HOBBIX CBOWCTBAaX M IMPU3HAKAX T'€OMETPUUYECKUX
buryp u 0OOCHOBBIBaTH WJIM OINpOBEpraTh HUX, 00001ATh WIH
KOHKpPETHU3UPOBATh PE3yJIbTaThl Ha HOBBIC KIIACCHI (UTYp, MPOBOAHWTH B
HECJIOKHBIX Cy4asx Kjiaccu(UKaIuio GUryp rno pa3imiyHbIM OCHOBAHUSIM;
HCCIIEIOBAaTh YEPTEXKU, BKIOYAs KOMOWHANMU  (QUryp, H3BIEKATh,
WHTEPIPETUPOBATH U MPE0OPa30BBIBATH WH(OPMAIIUIO, TPEACTABICHHYIO Ha
yepTexax;

pemaTh 3aJa4i T€OMETPUUECKOTr0 COJIepKAHUs, B TOM UYHUCII€ B CUTYaIUsX,
KOrJa aJrOpuTM PEIIEHUSI HE CIEAyeT SIBHO W3 YCIOBHS, BBINOJHSITH
HEOOXOIUMbIEe JUISl pEUIeHUs 3a/Jayd  JOIMOJHHUTENIbHbIE MOCTPOEHUS,
HCCIIEIOBAaTh BO3MOXKHOCTh MPUMEHEHHUSI TeopeM U (HOpMyJ IS pPErIeHUs
3ajay;

(GhopMyIMpOBaTh U I0KA3bIBATh T€OMETPUUECKUE YTBEPKICHUS.

B noBceHeBHOM KM3HU M NIPH U3YYEHHHU APYTHUX NMPeIMETOB:

COCTaBJISATh C HCIOJB30BAaHHEM CBOWMCTB T'E€OMETPUUECKHX  (QUTYp
MAaTEMATUYECKUE MOJEINHN Ul PELICHUs 3aa4 MPAKTUYECKOI0 XapakTepa U
3a1a4 W3 CMEXHBIX JHUCLMUIUIMH, HCCJIEAOBAaTh ITOJIYYEHHBIE MOJEIU M
MHTEPIIPETUPOBATh PE3YJIbTAT.

OTHOIICHUHA

Bnagers NOHATHEM OTHOLIEHHS KAK METANPEAMETHBIM;

CBOOO/IHO ONEPUPOBATH MOHSTUSAMM: PABEHCTBO (QUIYp, PaBHbIE (QUIYPBHI,
pPaBEHCTBO TPEYroJIbHUKOB, napajiyIeIbHOCTh NPSIMBIX,
NEPHEHANKYIAPHOCTh MNPAMBIX, YIJIbl MEXKIY MPSMBIMU, NEPHEHIMKYIIP,
HAKJIOHHAs, Mpoekuus, nopodue ¢uryp, nonodHsie (Uryphl, MOJOOHBIE
TPEYrOJbHUKM;

MCIIOJI30BATh CBOMCTBA MOI00MS ¥ paBeHCTBA (UTYp NPH PEIICHUU 3a]1a4.

B noBceaqHeBHOM KU3HU U IIPU U3YYCHHUH APYI'HX NIPEAMETOB:

HCIIOJIB30BaTh OTHOIIICHHUA JJIA IMOCTPOCHHUA u HCCJICAOBaHUA
MAaTCMAaTHYCCKUX MOIIGJ'IGI‘/’I 00BEKTOB peaHBHOﬁ KHU3HU.

H3MepeHusi 1 BLIYUCIEHHUS

CBoOOHO omepHpoBaTh MOHATUSIMU JJIMHA, IUIONIA/lb, OOBEM, BEIMYMHA
yria Kak BEJIMYMHAMU, UCIIOJIb30BATh PaBHOBEJIMKOCTD 151
PaBHOCOCTABJIICHHOCTh  TPU  PEIIEHMHA  33Ja4  Ha  BBIYUCIICHHUE,
CaMOCTOSITEJILHO TOJIy4aTh W HMCIOJB30BaTh (POPMYJIBI ISl BBIYMCICHUMN
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wiomnaaeil 1 o0beMoB QUryp, CBOOOIHO ONMEPUPOBATH MIMPOKUM HAOOPOM
dbopMysT Ha BBIUMCICHUE MPU PEIICHUU CIOXKHBIX 33/Jad, B TOM YHUCJIEC U
3aJlay Ha BBIYHCICHHE B KOMOWHAIUSAX OKPYXHOCTH M TPEYrOJIbHUKA,
OKPYXKHOCTH M  4YETBIPEXYrOJIbHWKA, a TaKke C TPUMCHECHUEM
TPUTOHOMETPHH;

CaMOCTOSATETTbHO  (hOpMyTUpOBaTh  TUMOTE3BI W MPOBEPATh  HX
JIOCTOBEPHOCTb.

B nmoBceqHeBHOM KU3HU U NIPU U3YYeHHUHU APYTUX NPeAMETOB:

CBOOOJIHO oIepupoBaTh (OpMyJIaMH TIPpU PEIICHUH 3aJad B JPYrux
y4eOHBIX TpeAMEeTax M MpHU TMPOBEIACHUU HEOOXOIUMBIX BBIYMCICHUU B
peAIbHOM JKU3HHU.

FeOMeTpnquKne IHOCTPOCHUHA

OmnepupoBathb TIOHATHEM HaOopa  DJICMEHTOB, OTIPEEIISIIONITUX
IrCOMETPHUECKYI0 (purypy, BiajaeTb HAO0OpPOM METOJIO0B ITOCTPOCHHI
UHUPKYJIEM U JIMHEUKOW;

MIPOBOJIUTH aHAIM3 U PEATM30BBIBATH 3TAIBI PEIICHUS 3a/1a4 Ha TIOCTPOCHHE.

B nmoBceqHEeBHOM KU3HU U NIPU M3YYEHHHU APYTUX NPEAMETOB:

BBITOJIHSTH MIOCTPOCHHSI HA MECTHOCTH;
OLICHMBATh Pa3MepPbl PeAIbHBIX O0BEKTOB OKPYKAIOIIET0 MUPA.

IIpeoOpazoBanus

OmnepupoBaTh IBIKEHUAMH M TPEOOPA30BAHUSMU KaK METanpeaIMeTHBIMU
MOHSTUSIMU;

ONEpUPOBATh TMOHSATHEM [IBIDKCHHSI W TPEOoOpa3oBaHUS TMOAOOUS s
o0OCHOBaHMH, CBOOOJHO BJIAJAETh MPUEMaMU TMOCTpOEHUss GuUryp c¢
MOMOIIBIO ABMXKEHUM U MpeoOpa3oBaHus Mo100us, a TakKKe KOMOMHAIIUSIMU
JBIDKCHHH, TBMKEHUH U MPEe0OPa30BaHMIA;

HCIOJIb30BaTh CBOMCTBA JBWKEHUW M TpeoOpa3oBaHUN NJisi MPOBEICHUS
O00OCHOBaHUS W JIOKA3aTEIIbCTBA YTBEPKICHUW B TEOMETPUU W JIPYTUX
y4eOHBIX MPEAMETAX;

MOJIb30BaThCSl CBOMCTBAMHU JIBIJKEHUW M TpeoOpa3oBaHUl NP PElIeHUU
3a/1ay.

B nmoBcegHeBHOM KU3HU U NIPU M3YYEHHUHU APYTUX NPEAMETOB:

MPUMEHSTh CBOMCTBA JBMXKEHUN W MPUMEHSATH MOA00UE I MOCTPOCHUMN U
BBIYHCIICHUMN.

BeKTODLI 1 KOOPAUHATHI HA IIVIOCKOCTH
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CBOOOIHO OIEpPUPOBATH TMOHSATUSMH BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB,
NPOU3BE/ICHUE BEKTOpa Ha YHCIO, CKAISIPHOE IMPOM3BEACHHE BEKTOPOB,
KOOPJIMHATHI Ha TIOCKOCTH, KOOPAMHATHI BEKTOPA;

BIIAJICTh BEKTOPHBIM M KOOPJWHATHBIM METOJOM Ha IUIOCKOCTH IS
peIIeHMs 3a7]a4 Ha BBIYUCIICHHUE U JIOKA3aTeIbCTBA;

BBITIOJTHATH C TTOMOIIBI0 BEKTOPOB M KOOPAMHAT J0KA3aTEIhCTBO U3BECTHBIX
eMy reomMeTpuueckux (akToB (CBOMCTBA CpENHHX JUHUH, TEOPEM O
3aMeJyaTeIbHBIX TOYKAaX W T.II.) M IOJy4aTh HOBBIC CBOWCTBA HM3BECTHBIX
uryp;

UCTIOB30BaTh YPaBHEHUS (QUTYpP JUISI PEIICHHUS 3aJad W CaMOCTOSITEITHHO
COCTAaBIIATh YPaBHEHUS OTIEIbHBIX ITIOCKUX PUTYD.

B noBceHeBHOM KM3HU U NIPU W3yYeHHUH JAPYTUX NPeIMeTOB:

UCIIOJIb30BaTh IMOHSTHUSI BEKTOPOB M KOOPJAMHAT AJI pElIeHHs 3ajad o
¢buzuke, reorpa@uu 1 IpyruM y4eOHbIM IPEeIMETaM.

HcTopust MaTeMaTHKH

[ToHnmMaTth MaTeMaTWKy KakK CTPOrO OpPraHM30BAaHHYIO CHUCTEMY HAay4YHBIX
3HAHWA, B YAaCTHOCTH BJIAQJETh TNPEICTABICHUSIMU OO0 aKCHMOMATHYECKOM
MMOCTPOCHUU TEOMETPUHU U TIEPBUYHBIMH MIPEICTABICHUSIMU O HEEBKJINIOBBIX
reOMETPHUSX;

paccmaTpuBaTh MAaT€MaTUKy B KOHTEKCTE MUCTOPUM PA3BUTHUS LIUBWIN3ALUU
W HUCTOPUM PA3BUTHUS HAYKU, MOHUMATh POJIb MATEMATUKU B Pa3BUTUU
Poccun.

MeToanLl MATEMATHKH

BJ'IaI[eTI) SHAHWAMU O PA3JIMYHBIX MCTOOAX 000CHOBaHHS U OIIPOBCPIKCHUA
MaTEMATHYCCKUX YTBep)KI[eHI/Iﬁ N CaMOCTOATCIIbHO IIPUMCHATD HX;

BJIaACTh HAaBbIKAMH aHAJIN3ad YCIIOBHA 3ada4d U OIIPCACIICHHA ITOAXOIAININX
1 pCICHUA 3aaa4 U3YUCHHBIX MCTOJO0B UJIIN UX KOM6HHaHHﬁ;
XapaKTCpU30BaTh IIPOU3IBCACHUA HCKYCCTBA € YUYCTOM MATCMAaTHYCCKHX
SaKOHOMepHOCTeﬁ B IIpupoac, HCIIOJIBb30BaTh MaTCMaTH4YCCKUC
3dKOHOMCPHOCTHU B CaMOCTOATCIbHOM TBOPYCCTBC.
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TemaTuuyeckoe NIIAHUPOBAHUE

Kiacenl IpeameTni Tema Kosa-Bo yacos
MaTeMaTHYeCKOro
HHUKJIa
5 Martematuka (350 4.) | HarypanbHbie uyncna 20
(175 4.) CrnosxeHue v BIYMTAHUE 21
HATypaJIbHBIX YHCEIl
YMHOXKEHHUE U IeTICHHE 21
HATypaJIbHBIX YHCEI
[Tnomanu u 00BEMBI 13
OOBIKHOBEHHBIEC TPOOH 25
JlecsiTuunblie 1pooH. 14

Ci1o)eHMe U BEIYUTAHHE
JECATUYHBIX ApoOeit

YMHOXCHHUE U JICJICHHE 25
JECATUYHBIX APOOeii
WNucTpymenTs! a1 14
BBIYUCIICHUM U U3MEPEHUN
[ToBTOpEeHME 16
Pesepn 6
6 JlenuMoCTh uncen 20
(175 4.) CroskeHHe ¥ BRIYUTAHUE 22

npo0eii ¢ pa3HbIMHU

3HAMEHATCISIMU
VYMHOXKEHUE U IEJIEHUE 32
O0OBIKHOBEHHBIX JIPO0OCi

OTHOIIEHHS ¥ TPONIOPLIUU 19
ITomoxxuTenpHbIE U 13

OTPpULATCIIBHBIC YUCIIa

Ci1o)eHue U BEIYUTAHHE 11
MOJOXUTENBbHBIX U
OTPHUIATENLHBIX YHCETT

VMHOXKEHUE U IEJICHUE 12
TOJIOKUTEIBHBIX U
OTPHIIATEIILHBIX YHCEI

Pemenue ypaBHeHuit 15

KoopauHaTs! Ha TIIOCKOCTH 13

IloBTOpEeHue 13

Peseps 5

7 Anrebpa (420 4.) Bripaxkenus, ToxecTna, 26
(140 4.) ypaBHEHUSI.

OyHKIUH 18
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CreneHb ¢ HATYPAIbHBIM 19

MoKa3aTesieM

MHorousneHsl 23

DopMyITbl COKPALIEHHOTO 23

YMHOYKEHUS

Cuctembl TUHEHHBIX 17

YpaBHEHUI

HTororoe moBTOpEHHUE Kypca. 11

Pezeps 3

8 PanmonansHbie 1pooH 30

(140 4.) KBajpaTHbIe KOpHH. 25

KBanpatHsle ypaBHEHUS 30

Hepasenctsa 24

CrerneHs C HenbIM 13

OoKa3zaTeyieM. DJIIEMEHTEI

CTaTUCTHKH.
[ToBTOpEeHME 14
Pe3zeps 4
9 KBanpatnunas ¢pyHkus 29
(140 4.) VYpaBHEHMsI U HEPABEHCTBA C 20
OJTHOM MIEpEMEHHOM
VYpaBHEHUs U HEPABEHCTBA C 24
JBYMs IEpEMEHHBIMU
ApudpmeTrnueckas u 17
reoMeTpuYecKas Iporpeccun
DnemMeHTbl KOMOMHATOPUKH U 17
TEOPHUH BEPOSTHOCTEN
[loBTOpEHue. 29
Pezeps 4
7 I'eomerpust (210 u.) | HauanbHble TeOMETpUYECKHE 10
(70 4.) CBEJICHUSA
TpeyroapHuku 17
[TapannensHbIe psMbIS 13
CooTHo1IEHNE MEXTY 18

CTOPOHAMHU U yriaMu

TPEeYroJabHHUKA
[ToBTOpEeHue 12

8 YeThIpexyroJbHUKU 14
(70 9.) [Tnomanu duryp 14
[MonoGHBIE TPEYTONBHUKH 19

OKpy>XHOCTB 17

[ToBTOpEHME 4

Pesepn 2
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9
(70 4.)

BexkTopbl 8
Meroa koopauHaT 10
CooTHoIIEHHE MEXY 11
CTOPOHAMH U YTJIaMH

TPEyroJbHHKa

JlnnHa OKpyXKHOCTH U 12
IUIOIIAb Kpyra

JIBrkeHUs 8
HauanbHble cBefieHUs U3 8
CTepeOMeTpUn

OO0 axcuoMax IIaHUMETPHUH 2
[ToBTOpeHue 9
Pesepn 2
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Y4eOHO - MeTOIUYECKOE U MaATCPUHAJIBHO — TEXHUYIECCKOE o0ecreuyeHue
OﬁpaI}OBaTeJILHOFO nmponoecca

Maremaruka 5 — 6 Ki1ace

Hcnoab3yemas aureparypa Ajis y4eHHKA 5 Kiacca:

. Bunenkun H.J. Marematuka. 5 Kkimacc: yudeO. JUISI  ydaniuxcs
obmieoOpaszoBar. yupexnenmii / H.S. Bunenkwun, B.M. XXoxos, A.C.
UYecnoxkos, C.W. [IBapudypa. — 31-e uza., crep. — M.: Muemo3uHa, 2013.

. ITonoB M.A. Jlupaktuueckue Marepuaibl MO MaTeMaTHKe: 5 Kiacc K
yueOnuky H.S. Bunenkuna u np. «Maremaruka. 5 kinaccy» / M.A. Tlomnos. —
M.: UznarenbctBo «Ok3amen», 2013. — 143 [1] c. (Cepus «YueOHO-
METOANYECKHUI KOMILJIEKT))

. Munaesa C.C. 20 TecToB 0 MaTemMaTuke: 5-6 KJIacchl 5-€¢ U31., CTEPEOTHIL.
— M.: UsnparenbctBOo «Ok3amen», 2010. — 159, [1] c. (Cepus «YdueOHO-
METOJIUYECKHUI KOMIUIEKT))

. ITomoB M.A. KOHTpO/IbHBIE U CAMOCTOATENbHBIE pa0OTHl IO MAaTEMAaTHUKE: 5
kiacc: Kk yueOnuky H.S. Bunenkuna u np. «Maremartuka, 5 kimacc»/ M.A.
ITonos. — 7-¢ m31., crepeotut. — M.: M3narenscTBo «OKk3amen», 2012, — 127
[1] c. (Cepust «Y4ueOHO-METOIUIECKUN KOMITIICKT))

. Munaepa C.C. Bpruucisiem 6e3 ommubok. PaGoTsl ¢ camomnpoBepKon ist
yuamuxes 5 — 6 kiaccos / C.C. MunaeBa. — 4-e u3., nepepad. u gom. — M.:
UznatenbctBo  «Ox3amen», 2014, — 126 [2] c. (Cepus «YueOHO-
METOANYECKUIN KOMILJIEKT))

. Kpacc 2.10., Jlesurac I'.I'. Hecrannaptasie 3aaun mo maTremMaTuke B 5 — 6
knaccax. — M.: MJIEKCA, 2013. — 64 c.

. ITomoa JL.I1. COopHUK MpakTHYECKUX 3a/1a4 0 MaTeMaTHke: 5 kiacc. — M.:
BAKO, 2012. — 64 c.

Hcnoan3yemas Jurepartypa AJjsi ydeHHKa 6 kiacca:

. Bunenkun H.SI. Marematuka. 6 kimacc: y4del. IS ydalmxcs
obmeobpazoBar. yupexnenuit / H.A. Bunenkun, B.M. XKoxom, A.C.
Yecnokos, C.U. lIBapidypa. — 31-e u3z., crep. — M.: Muemo3suna, 2013.

. Munaesa C.C. 20 TecToB 110 MaTemMaTuke: 5-6 KJacchl 5-€ U31., CTEPEOTHIL.
— M.: UznarenbctBO «OK3amen», 2010. — 159, [1] c. (Cepus «YuebHO-
METOJIUYECKHUI KOMIUIEKT))

. Munaea C.C. Bpruucisiem 6e3 ommubok. PaGoTsl ¢ camompoBepkon ist
ydamuxcst 5 — 6 xknaccos / C.C. Munaesa. — 4-e u3f., nepepad. u jom. — M.:
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M3narensctBOo  «Ox3amen», 2014. — 126 [2] c. (Cepus «Y4debHO-
METOJIMYECKHI KOMILIIEKT)
. Kpacc 2.10., Jlesurac I'.I'. Hecrannaptusie 3a1aun mo maremMaTuke B 5 — 6
knaccax. — M.: MJIEKCA, 2013. — 64 c.

Hcnoab3yemas aurepatypa Jjs yYuTes:
Ky3nenioB A.A. Ilpumepnble mnporpamMmbl 1O YYEOHBIM TIPEIMETaM.
Marematuka. 5-9 kmaccel: mpoekt./, M.B. PepkakoB, A.M. Kannakos,
A.A Ky3nenoB — 2-e uznanue.-M.: [Ipocsemenne, 2010. — 67c.
. Maremaruka. COOpHHK pabodux mporpamMM. 5 — 6 KJacchl: mocooue s
yautenen o0meoopa3oBaTenbHbIX opranm3arnuii / [coct. T.A. Bypmmct-
poma]. — 3-e uza. — M.: [Ipocsenienne, 2014. — 80 c.
. IlonoB M.A. Jlupnakthueckue Marepuanbpl IO MaTeMaTHKE: 5 Kiacc K
yueOnuky H.Sl. Bunenkuna u ap. «Maremartuka. 5 kiace» / M.A. Tlomos. —
M.: UznarenbctBo «Ok3amen», 2013. — 143 [1] c. (Cepus «YueOHO-
METOANYECKHUIN KOMILTIEKT))
. Munaesa C.C. 20 TecToB 10 MaTeMaTuke: 5-6 KJ1acchl 5-€¢ U31., CTEPEOTHIL.
— M.: UznarenbctBO «OK3amen», 2010. — 159, [1] c. (Cepus «YuebHO-
METOANYECKHUI KOMILJIEKT))
. ITonoB M.A. KOHTpO/bHBIE U CAMOCTOATENbHBIE pa0OTHl IO MAaTEMAaTUKE: 5
kiacc: Kk yueOnuky H.Sl. Bunenkuna u np. «Matemaruka, 5 kiacc»/ M.A.
[TomoB. — 7-e u3a., crepeorun. — M.: M3narenbcTBo «OKk3amen», 2012, — 127
[1] c. (Cepust «Y4eOHO-METOUYECKUN KOMILIEKT) )
. Munaea C.C. Borluucnsem 0e3 ommbok. Pabotsl ¢ camornpoBepkoit s
yaamuxcs 5 — 6 kiaccoB / C.C. MunaeBa. — 4-e u3., nepepad. u gom. — M.:
M3narensctBOo  «Ox3amen», 2014. — 126 [2] c. (Cepus «YueOHO-
METOANYECKUIN KOMILJIEKTY)
. Kpacc 2.10., JleButac I'.I'. HectanmapTHbie 3a1aun Mo MareMaTuke B 5 — 6
knaccax. — M.: MJIEKCA, 2013. — 64 c.
. ITonosa JL.II. COOpHUMK MpakTHUYECKHUX 3aJa4 10 MaTeMaTuke: 5 kiacc. — M.:
BAKO, 2012. - 64 c.
. ®apkoB A.B. Maremarnueckue onuMnuaapl. 5 — 6 Kiacchl: y4eOHO-
METOIMYECKOE TIOCOOME ISl YIUTENIeH MaTeMaTUKH 001e00pa30oBaTeIbHBIX
mkon / A.B. ®@apkoB. — 5-¢ uzn., nepepadb. U mom. — M.: M3natenbcTBO
«9x3ameny, 2011. — 189 [2] c. (Cepust «Y4eOHO-METOIUUECKUN KOMIUIEKT))

10.Cratbu H3 HaYIYHO-TCOPCTHYCCKOI'O )41 MCTOAUYCCKOI'O JKypHalia

«MaremaTuka JUIsi IIKOJBHUKOB» U «MaremaTuka B IIKOJIE», U3
SKEHENIETbHOTO Y4eOHO-METOAMUECKOro MpuiokeHuss Kk razere «llepsoe
ceHTs0ps» «Marematuka - [IC». Pecypchl nuntepHera.
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Auareopa 7 — 9 kinace

Hcnoab3yemast sureparypa uisi yY4Y4eHMKA 7-9 KJ1accoB:

1. Anrebpa: VYueb6. nans 7 ki obOmieoOpazoBar. yupexaenuid / HO.H.
MakapsiueB, H.I'. Munatok u ap.; nmox pen. C.A. TenskoBckoro. M.:
[Ipocsemenne, 2015.

2. Anrebpa: VYue6. mma 8 k. oOmeoOpasoBar. yupexaenmid / FO.H.
MakapsiueB, H.I'. Munatok u ap.; nmox pen. C.A. TenskoBckoro. M.:
[Ipocsewmenue, 2015.

3. Anre6pa: VYueb6. mis 9 i obmeobOpaszoBar. yupexaenuit / HO.H.
MakaperueB, H.I'. Munatok u ap.; noa pea. C.A. TensaxoBckoro. M.:
[Ipocsemenue, 2015.

4. Jlupaxktudyeckue marepuansl Juisi 7 knacca. 3BaBuu JI.W., Ky3nenosa JI.B.,
Cysoposa C.b. — M.: IIpocsemienue, 2014

5. lupmakTudeckne Matepualbl o anreope mis 8 kinacca / B.M. XKoxos, FO.H.
Makapserue, H.I'. Munatok. — M.: IIpocsemienue, 2014. — 144 c.

6. JlmmakTudeckue Marepuaibl mo aiareope mist 9 kimacca HO.H.Makapserues,
H.T''Munntok, JI.b.Kpaitnesa - M.: [IpocBemienne,2014 r.

7. KononoB A.{l. 3agauu no anredpe s 7-9 k.

8. Konte A.C.. AJITEBPA MaremaTtudueckue IUKTaHTBI 7-9 Kioaccel —
Bonrorpan: «Yuurens», 2007. - 78 c.

9. AmpxoBa 3.H. IIpoBepouynsie pabOTBHl ¢ 3JIEMEHTaMHU TECTUPOBAHUS II0
anreope. 8 knacc. —Caparos: «Jlurneii», 2001. — 64 c.

10. Aynuuueia FO.I1. u ap. Anre6pa. TemaTuueckue TecThl. 9 KIL.

11.Tamuukuit M.JI. u np. COopHuk 3a1a4 mo anredpe: 8-9 Kinacchl.

12.TkaueBa M.B. u np. CoopHuk 3a1a4 1o anredpe st 7-9 Kiaccos.

13.MaxkapsrueB FO.H. u np. DneMeHThI CTaTUCTUKU U TEOPUU BEPOSITHOCTEH, 7-
9 knacchwl.

14 Makapprue FO.H., Munatok H.I'. Anrebpa. [lononHuTenbHbIE TIaBbl K
IIKOJILHOMY Y4eOHUKY, 8 1 9 Ki1acchl.

15.Ky3nenoBa JI.B. u np. T'ocynapctBenHass utoropas arrecrauus. Asnre0pa.
COopHuK 3alaHMii i1 TMOJATOTOBKM K TOCYJapCTBEHHON HUTOrOBOM
aTTecTanuu B 9 kiacce

Hcnoab3yemas anreparypa AJisl y4UTeJIs:

1. IIporpammsl 061Ic00pa3OBaTENbHBIX YyupekacHUN. Anrebpa. 7-9 Kiacchl.

Cocrasurens: bypmucrposa T.A. — M.: [Ipocsemenune, 2010 r.
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2. EpmoBa A.Il., T'ono6opoasko B.B., EpmoBa A.C. CamocTosTenbHbie U
KOHTPOJIbHBIE pa0OTHI 10 anredpe u reomeTpun ais 7 kiacca, - M.: Unekca,
2010.

3. Uzyuenune anrebpst B 7-9 wiaccax. Ilocobume mist  yuureneil.
FO.H.MakapsiueB, H.I' Munaiok, C.b.CyBopoBa, W.C.IInsikoBa- M.:
[Ipocsemenune,2009r

4. B.M.Koxos, JI.b.KpaitneBa Ypoku anredopsl B 7 kitacce- M.: «Bepoym - M»,
2000;

5. Anrebpa. 7 kiacc: noypousble Iuianbl no yueOHuky HO.H.MaxkapeiueBa u
np./aB.-coct. JI.A.Tamunmunaa, T.JI.AdanacekeBa.- Bonrorpam: Ywuutens,
2007.

6. XKoxos B.U., KpaitneBa JI.b. Ypoku anre6psr B 9 kmacce: Ilocobue mis
yantened K ydeOHuKy «Anrebpa: Yueb. mis 8 ki oOmreoOpasosar.
yupexaenuii / FO.H. MakapsiueB, H.I'. Mungiok u ap.; nox pen. C.A.
TensikoBckoro.» - M.: Bepoym-M, 2000. — 96 c.

7. Anrebpa. 8 xnacc: noypoussle miaHbl no yueoHuky HO.H. MakapbrueBa u
np. / aBt.-cocT. T.JI. AdanaceeBa, JI.A. Tanununa. — Bonrorpaa: Yuurerns,
2007.-303 c.

8. JL.W.3BaBuu, JI.A.Ilnsmounuk. KoHTpoipHBIE W TIpOBEpOUYHBIE PabOTHI MO
anreope 7-9 kimaccel: M.: JIPODA, 1998. 160 c.

9. Hynuuusid FO.I1. u np. Anre6pa. TemaTuueckue TecThl. 9 KiI.

10.MaxkaperueB FO.H. u np. U3ydenue anrebpsr, B 7-9 kmaccax. Kuwra mis
YUUTEIS.

11.MaxkapeiueB FO.H., Munatok H.I'. Anrebpa. JlononHuTenbHbIE TIaBbI K
IIKOJIBHOMY Y4eOHUKY, 8 U 9 Ki1acchl.

12 Ky3neuoa JI.LB. u gap. TocymapctBeHHass uWTOroBas arTecTallus.
AnreOpa.COOpHHK 3aJaHUM I MOATOTOBKU K TOCYJApCTBEHHON MUTOTOBOM
aTTecTaluu B 9 Kiacce.

13.Ctatbm  ¥3  HAyYHO-TEOPETHUYECKOrO M  METOJWYECKOTO IKypHaia
«MatemaTtuka a7 IIKOJBHUKOB» M «MaTremaruka B IIKOJE», U3
€KEHEEIBHOI0 y4eOHO-METONYECKOro NpuiokeHuss Kk rasere «llepsoe
ceHTAOps» «Marematuka - [1Cy». Pecypchl nnTepHera.

I'eomeTpus 7 — 9 kiacc

Hcnoas3yemas Jureparypa AJs Y4eHUKOB 7-9 KJiacc:
1. Teomerpus: 7 — 9 k. / JI.C.Atanacsu, B.®.byry3os, C.b.Kagomiies u ap. —
M.: IIpocemienue, 2014.
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2. T'eomerpusi: pabouas Terpanb: 7 kiu. / JI.C.AtanacsH, B.®.byry3os, FO.A.
['nmazkoB, U.M.FOauna — M.: IIpocsemienue, 2014.

3. T'eomerpus: pabouas terpaap: 8xi. / JI.C.Artanacsn, B.®.byry3os, FO.A.
I'nazkoB, N.N.FOauna — M.: IIpocsemienue, 2014.

4. T'eomerpusi: pabouas terpaab: 9 xiu. / JI.C.AtanacsH, B.®.byry3os, H0.A.
I'nazkoB, N.N.FOauna — M.: IIpocsemienue, 2014.

5. I'eomerpus: aupaktuueckue Marepuansl: 7 ki. / b.I'.3uB, B.M.Meiinep. —
M.: [Ipocsemienue, 2014.

6. I'eomerpust: nupaktuueckue matepuansl: 8ki. / b.I.3uB, B.M.Meiinep. —
M.: IIpocsewmenue, 2014.

7. T'eomerpus: aupaktuueckue marepuansl: 9 k. / b.I'.3uB, B.M.Meiinep. —
M.: [Ipocsemienue, 2014.

8. Mumenko T.M. I'eomerpms: Tematudeckue TecThl: 7 Ki/T.M.MumeHko,
A.Jl.baunkos. — M.:IIpocsemenne, 2014.

9. Mumenko T.M. T'eomerpus: Tematudeckue Tectol: 8 ki1/T.M.MumieHko,
A.Jl.baunkos. — M.:IIpocsemienne, 2014.

10.Mumenko T.M. T'eomerpusi: Temarmueckue TecThl: 9ki/T.M.Murenko,
A.Jl.binakoB. — M.:ITpocsemienue, 2014.

Hcnoab3yemas JurepaTypa AJisl y4UTeJIs:

1. TaBpunoBa H.®. [Toypounsie pa3paboTku mo reomeTpun. 7 kimacc. M.:
«Baxkoy, 2004. —288c. 2.I'aBpusioBa H.®. [loypounsie pazpaboTku 1o
reomerpuu. 8 knacc. M.: «Bako», 2004. —288c.

2. Paboune mporpammsel 1o reomerpum: 7-11 xmaccel / coct. H.D.
l'aBpunora. M.:BAKO, 2011.

YueOHbie KaOWMHETHI 00OPY/IOBaHBI Y4eOHON MeOENbI0 U TEXHUYECKUMU
CpeJCTBAaMH B COOTBETCTBUU ¢ TpeOOBaHMSIMH JcicTByromux CaHHTapHO-
AMHUIEMUOIOTHYECKAX TPaBWJI W HOPMATHUBOB, OCHAIIEH KOMITBIOTEPOM C
JIMIICH3MOHHBIM TIporpamMmMHubIM o0ecrieuenuem Windows 7, MicrosoftOffice 2007,
Windowsserver 2008, AVP, a Takke CBOOOJHO paclpoCTpPaHIEMbIM
nporpaMmHubIM obecnieuenuem: 7Zip, Kommac, AdobeReaderAdobeFlashplayer, u
npyroe I1O, umeercs Boixon B MuTepHer. Jlns obecnieueHus: ymoOcTBa paboThI ¢
UPPOBBIMH pecypcaMH U paboTaMU yJaIuXcsi UCMONb3yeTcs (pailioBwIid cepBep,
BXOMAIIMA B  COCTaB  MAaTEpPUATbHO-TEXHUYECKOTO  OOCCIEYCHHS]  BCETO
00pa30BaTEIHLHOTO YUPESKICHUSI. Kabunersr TaKKe 000pyTOBaHBI
UHTCPAKTUBHBIMU JOCKAMH, MYJIBTHMEIUHHBIM MPOCKTOPOM, MEJIOBOM JTOCKOH,
MarHuTHoOU nockoi. Umeercs MOV (nipunTep, CkaHep, KOMUp), TOKYMEHT-KaMepa.
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KaOunersl  OCHAIIEHbl  KOMIUIEKTAMH  YEPTEKHBIX  HWHCTPYMEHTOB:
JMHEHKAMH,  yrOJIbHUKAMH,  TPAHCIIOPTHUPAMH,  KOMIUIGKTAaMU  TaOJIHII;
pa3HOOOpa3HBIMU  HATJSAIHBIMH  MOCOOMSIMH, TMOAOOpaH  Pa3HOYPOBHEBBIM
MaTepHal JIjIsl MPOBEACHUS BHEKIACCHOW paOOThI IO MaTEMaTHKE; JHIaKTUICCKUI
U METOAMYECKUN MaTepHall IJIs MPOBEICHUS IIKOJIBHBIX OJUMITHA]] W TTOATOTOBKU
K UTOTOBOM aTTECTALUU.
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