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[HosicHuTe ILHAS 3aNIMCKA.

Pabouas mnporpamma cocTaBjicHa Ha OCHOBE «DeaepaibHOrO TOCYJAPCTBEHHOTO
00pa3oBaTeNLHOIO  CTaHJapTa OCHOBHOro  oodmiero  obOpa3zoBanua ©  OCHOBHOM
00pa3oBaTeNbHOM MPOTPaMMbl OCHOBHOT'O 00IIEro 0Opa3oBaHUs MBOY «KeBposbckas
ocHoBHas 1mikojia Nel8 um.M. @. TennoBa», aBTopel bypmuctposa T.A. M.: [IpocserieHue.

Pabouasa mporpaMma OpPUEHTHPOBAHA HA JIOCTUIXKEHHE 1€MW OCHOBHOIO OOpa3oBaHMA,
peayCMOTPEeHHBIM ['oCcy1apcTBEHHBIM 00pa3oBareabHbiM cTanaaprom OOO:

OCO3HAHWE 3HAYEHUA MATEMATHUKHU B MOBCEAHEBHOMN KU3HU UEJIOBEKA,

(hopMEpoBaHUE TIPEICTABICHUN O COMMATBHBIX, KYJIbTYPHBIX U HCTOpUUecKuX 12 dakxTopax
CTAHOBJICHUS] MAaTEMATHUUECKON HAYKH,

MOHWUMAaHUE posii HH(POPMAITMOHHBIX MTPOIIECCOB B COBPEMEHHOM MUPE;

(hopMuEpoOBaHUE TIPEACTABIICHUM O MAaTEMaTUKE KaK YacTH OOIMIECUYEIIOBEUECKONW KYIbTYPHI,
YHUBEPCAJIbBHOM A3bIKE€ HAYKH, MO3BOJISAIOIIEM OMUCHIBATh U U3YUaTh PEATbHbIE MPOLIECCHI U
ABJICHUSL.

B pesynprate msyueHus mnpeaMeTHor oOnactu "Maremaruka' oOydarommecs pa3BUBAIOT
JIOTUUECKOE U MAaTEMATUUECKOE MBIIIUICHUE,
MOJIYYaIOT NPEAICTABICHUE O MATEMATHUECCKUX MOJCIISIX;

OBJIQICBAIOT MATEMATHUECKUMHU PACCYKICHUIMU;
y4aTcsi MPUMEHATh MAaTEMATUUYECKUE 3HAHUA MPU PEIICHUM PA3UUYHbIX 33724 U OLCHUBATh
MOJIYYEHHBIE PE3YIbTAThI; OBJIAJEBAOT YMEHUAMU PEILICHUS yUeOHbIX 3a/1a4;

Pa3BUBAIOT MATEMATUUECKYIO HHTYUIIHUIO,

MOJIYYAlOT TPEACTaBICHHE OO0 OCHOBHBIX WH(MOPMAIIMOHHBIX TMPOIECcaX B PEATbHBIX

CUTyalusX.

e Peanuzanmsa 1eneit mporpaMMbl  pacCMaTPUBAETCA C CHCTEMON 00pa30BaTEIbHBIX,
Pa3BUBAIOIIUX U BOCIIUTATEIbHBIX 33/1a4.

Oopa3zoBaTeibHBIE 321249 N:

1) dopmupoBanme npeacTaBIeHU 0O MATEMATHKE KaK O METOC TIO3HAHUS
JNEHCTBUTEIIBHOCTH, MO3BOJISIONIEM OMUCHIBATH U MU3yUYaTh PEaJIbHbIC MPOILECCHI U SBJICHHUS,
3) pa3BUTHE MPEACTABJICHHH O YUCIIC W YHUCIIOBBIX CHCTEMAaX OT HATYPATbHBIX JI0
JEHCTBUTEHHBIX YHCEIT, OBJIAJICHIE HABBIKAMH YCTHBIX, TUChbMEHHBIX, HHCTPYMEHTATbHBIX
BBIYHCJICHUH,

4) oBnaIcHUE CUMBOJIBHBIM SI3BIKOM aJIT€OphI, MPUEMaMHU BHITIOJTHCHHAS TOXKICCTBEHHBIX
npeoOpa30BaHUN BHIPAKEHUM, PEILICHHUS YPABHEHUHN, CUCTEM YPABHEHUH, HEPABCHCTB U
CUCTEM HEPABEHCTB;, YMEHUS MOJICIUPOBATh PEATIbHBIC CUTYAIlUU HA A3bIKE aJireOphl,
UCCIIEIOBATh MOCTPOSHHBIE MOJICIIH C UCTIOJIb30BAHUEM anapara ajareopsl,
WHTEPIPETUPOBATD MOIYUCHHBIH pe3yJibTarT;

5) oBnamenre cucTeMoit (hyHKIMOHAIBHBIX TTOHATHH, PAa3BUTHE YMEHHS UCTIOE30BaTh
(dhyHKIMOHATBHO-TPAdHUICCKUE TIPEACTABIICHHUS T PEMICHUS PA3IMUHBIX MAaTEMAaTHUECKAX
3a/a4, /i1 OMUCAHUA U aHAJIN3a PEAJIbHbIX 3aBUCUMOCTEH;

7) dbopMupoBaHHE CHCTEMATHUECKUX 3HAHKH O TJIOCKUX (PUTYypax U WX CBOMCTBAX,
MPEACTABJIEHUMN O MPOCTEUIINX MPOCTPAHCTBEHHBIX TEIAX, PA3BUTUE YMEHUMN
MOJIETUPOBAHUS PEATIbHBIX CUTYALMI HA A3BIKE TEOMETPUM, UCCIEA0BAHUA MOCTPOCHHOM
MOJIEH C UCTIOJIb30BAHUEM T'€OMETPUUECCKUX MOHATUNA U TEOPEM, ammnapara ajreopsl,
PELIEHUA T€OMETPUUYECKUX U MPAKTUYECKUX 3a/a4;

8) oBnaieHre MPOCTEUIITUMHA CITOCOOAMH TIPECTABICHHS M aHAJIN3a CTATHCTHUCCKIX
JAHHBIX; (OPMHUPOBAHKE MPEJACTABICHHUN O CTATUCTHUCCKUX 3aKOHOMEPHOCTAX B PEATHHOM


http://www.print-driver.ru/?demolabel-ru

MHUPE U O PA3IUUYHBIX CIIOCO0AX UX U3YUCHUS, O MPOCTEHIIINX BEPOATHOCTHBIX 13 Moaensx;
Pa3BUTHE YMEHWN M3BJICKATh WH(OOPMAITHIO, TPEACTABICHHYIO B Ta0IMIAX, HA JUArpPaMMaXx,
rpadukax, OMUCHIBATh U AHATM3UPOBATh MACCUBBI UUCIOBBIX JAHHBIX C TIOMOIIBIO
MOAXOJALINX CTATUCTUYECKUX XAPAKTEPUCTHUK, UCTIOJIB30BATh MIOHUMAHUE BEPOATHOCTHBIX
CBOMCTB OKPY’KAIOIIMX ABJICHUN NPU NIPUHATUN PELICHUN;,

11) dhopmupoBanme npeacTaBieHUst 00 OCHOBHBIX H3yUaeMbIX MOHATHAX: HH(pOpMAIus,
AJrOPUTM, MOJIETb — U UX CBOMCTBAX;

13) dhopmupoBanne ymeHu# hopMannzaiy U CTPyKTypUPOBaHUA HHPOPMAITIH, YMEHUS
BBIOMPATh CIIOCO0 MPEACTABJICHUS JAHHBIX B COOTBETCTBUM C MOCTABJICHHOMN 3a/1auei -
TaOJHIIBI, CXEMBI, TPaUKH, AHATPAMMBI, C UCTIOJIb30BAHUEM COOTBETCTBYIOIIHAX
MPOrPaMMHBIX CPEJCTB 00paOOTKU AAHHBIX;

PazsuBaromme 3agaum:

e pa3BUTHE YMEHHW paboTaTh ¢ yueOHBIM MAaTEMAaTHUYCCKAM TEKCTOM (aHAJIM3UPOBATH,
U3BJICKATh HEOOXOIMMYIO MH(POPMAITHIO), TOUHO ¥ TPAMOTHO BBIPAKaTh CBOW MBICITH C
MPUMEHEHUEM MATEeMAaTHUYECKOW TEPMUHOIOTHN U CUMBOJIUKH, MPOBOIUTH
KJlaccru(puKaIym, JIOruaeckue 000CHOBAHMS, JOKA3aTEILCTBA MATEMATHISCKHIX
YTBEPKICHUN,

e PAa3BUTHE YMCHUU MPUMEHSATh U3YUYEHHBIE TTOHATHUS, PE3YJIbTAaThl, METO/bI IJI
pelIeHUA 3aJ1a4 TPAKTUYECKOT0 XapaKTepa U 3a/1a4 U3 CMEKHBIX TUCLUIUIMH C
HCIOIb30BaHUEM MPU HEOOXOIUMOCTH CIPABOYHBIX MATEPUAJIOB, KOMITBIOTEPA,
MOJIb30BATHCS OLEHKONW U MPUKUJKON MPU MPAKTUYECKUX PACUETAX;

e OBJIQJICHUE T€OMETPUUECKUM A3BIKOM; PA3BUTHE YMEHUS UCIIOIb30BATh €r0 JJIs
OMUCAHUA MPEIMETOB OKPYIKAKOIIETO MUPA; PA3BUTHE MPOCTPAHCTBEHHBIX
MPECTABICHUM, 300PAa3UTEIbHBIX YMEHUN, HABBIKOB T€OMETPUUECKUX MTOCTPOCHUIA;

e Pa3BHUTHE AJITOPUTMHUYECCKOTO MBIIIJICHUSA, HEOOX0AUMOTO IS IPodeCcCHOHATBHOM
JEATEIIbHOCTU B COBPEMEHHOM OOIIIECTBE; Pa3BUTHUE YMEHHI COCTAaBUTh U 3aIKCATh
ITOPUTM JJIs1 KOHKPETHOTO UCTIOJTHUTENS; (HOPMHUPOBAHNE 3HAHHH 00
ANTOPUTMUYECKUX KOHCTPYKIHX, JIOTUUECKUX 3HAUCHUSAX U OMEPaALMAX; 3HAKOMCTBO
C OJIHUM U3 S3bIKOB MPOrPAMMHUPOBAHUS U OCHOBHBIMH AJITOPUTMUUYECKUMHU
CTPYKTYPaMH - JIMHEHHOM, YCIOBHOU U LIMKJIMYECKOH,

o (popmupoBanre HHPOPMATMOHHON U AJITOPUTMHUYECKON KYJIbTYPHI, (GOPMHUPOBAHUE
MPECTABICHUS O KOMIBIOTEPE KaK YHUBEPCATIBHOM YCTPOHCTBE 00pabOTKH
uHdOpMaIK; pa3BUTHE OCHOBHBIX HABBIKOB M YMEHUH UCTIOb30BAHUS
KOMIIBIOTEPHBIX YCTPOMCTB,

BocnuraTeibHBIE 3a0a9M:

o (OpMHUPOBAHNE HABBIKOB M YMEHHUN 0€30MMacHOTO U MEJIeCO00Pa3HOTo MOBEICHUS TIPH
padoTe ¢ KOMIBIOTEPHBIMH TporpaMmMamMu 1 B UIHTepHETe, yMEHUA COOIIOaTh HOPMBI
nH(POPMAITMOHHOM THKH H MPaBa;

o BocnuTanue KynbTypbl JUUHOCTH, OTHOIIECHUS K MATEMATHKE KAaK K YaCTH
00I1IeUEIOBEUYECKOM KYJIbTYPHI, UTparoiiieii 0co0yio posib B 0OIIECTBEHHOM Pa3BUTHH,

o BrisBienne u hopMuUpPOBaHNE MAaTEMATHUCCKUX B TBOPUYSCKUX CIIOCOOHOCTEH.

JInsa peanu3anmy TOCTABJICHHBIX Mened W 3aaad ucnosibdyercs YMK, koropsrit
00€CIeUnBaETCs CIASAYIOMMM yUeOHO-METOAMUECKIUM KOMILJIEKCOM:
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o mon penakuuerr FO.H.MakapeiueBa Anredpa 7k, 8ki.,9xn..  yd4eOHHUK I
ob1ieo0pazoBarebHbIX yupexaeauii. — M. «IIpocsemenuey, 2017,2018,2019.
o Jlanable yucOHUKH BXoAaT B DenepallbHBIM INEepeueHb YUCOHUKOB W SIBIISIOTCS

MPOJIOJIKEHUEM TIOJTYUEHUS MAaTeMaThude€CKOro 00pa3oBaHus 00yUarOIUMUCS.

Marematuueckoe 00pa3oBaHUE SBISIETCA O0OSA3aTEIbHOW W HEOTHEMJIEMON YacThiO
00111ero 00pa3oBaHKA HA BCEX CTYMEHAX MIKOIbl. OOyueHHe MaTEMAaTUKE B OCHOBHOM IIIKOJIC
HAIPaBJICHO HA JIOCTHUKEHUE CICTYIOIIUX 1EICH:

1) B HanpaBJIeHUN JIMYHOCTHOT0 PA3BUTHS:
1) BociTaHne pOCCUHCKON IrpakJaHCKON MICHTHYHOCTH: MAaTPHOTH3MA, YBaXXeHHs K OTeuecTByY, MPOIILIoe
U HacTosiee MHOTOHAIMOHAJIBHOrO Hapona Poccum;, Oco3HaHHME CBOEH STHHYECKOW MPHHAMJIEKHOCTH,
3HaHHUE WUCTOPHH, S3bIKA, KYJbTYPbI CBOETO HApOAa, CBOETrO Kpas, OCHOB KYJBTYPHOTO HACHEIus HapOAOB
Poccun u uenoBeuecTBa; YCBOSHHE T'YMAaHHUCTHUECKUX, NEMOKPATHUECKUX M TPAJULHOHHBIX LEHHOCTEH
MHOTOHAIMOHAJIBHOTO POCCHUHCKOro OOILIecTBa; BOCIHMTAHHE UYYBCTBA OTBETCTBEHHOCTH M JIOJITa Mepen
Ponunoii; 2) ¢opmmupoBaHHE OTBETCTBEHHOTO OTHOLICHHS K YYEHHIO, TOTOBHOCTH H CIIOCOOHOCTH
o0yJarmuxcs K CaMOPa3BUTHIO U CaMOOOPa30BaHMIO HA OCHOBE MOTHBALMHM K OOYYEHHMIO U TIO3HAHUIO,
OCO3HAHHOMY BBIOOPY M MOCTPOEHUIO AajbHEWINEeH WHAWBUAYAJbHOW TPAeKTOPUH OOpa3oBaHHs Ha 0Oase
OpHUEHTHUPOBKH B Mupe mnpodeccuii u mnpodecCHOHANBHBIX TNPEANIOYTEHHH, C Y4eTOM YCTOMYUBBIX
NO3HABATEIBHBIX WHTEPECOB, & TaKXKe Ha OCHOBE (POPMUPOBAHUS YBAXHUTEIBHOIO OTHOIIEHUS K TPYAY,
Pa3BUTHSI OMBITA YYACTHSI B COLMAIBHO 3HAYUMOM TPyZeE; 3) GOPMHUPOBAHHE LIEIOCTHOTO MHPOBO33PEHMU,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHUKU, YUUTBIBAIOLIETO
coLMabHOE, 6 KYJIBTYPHOE, SI3bIKOBOE, TYXOBHOE MHOTrOOOpasne CoBpeMeHHOro mupa; 4) ¢opmuposanue
OCO3HAHHOTO, YBAKUTEJIBHOTO M IOOPOKENATENbHOTO OTHOIICHUS K APYrOMYy YeNIOBEKY, €ro MHEHHIO,
MHUPOBO33PEHHUIO, KYJIbType, SI3bIKYy, Bepe, TIPaXIAHCKOW MO3UIMH, K HCTOPUH, KYJIbTYpe, PEIUTHH,
TPAmULMSIM, sS3bIKAM, LEHHOCTSIM HaponoB Poccum M HapomoB MHpa, TOTOBHOCTH M CIOCOOHOCTH BECTH
IUAJIOT C APYTUMHU JIFOABMH U IOCTUTaTh B HEM B3aUMOTIOHUMAaHUS; 5) OCBOCHHE COLIMAIBHBIX HOPM, MPaBHII
NOBEJCHMs, pojied U (OpPM COLMANBbHOW JKU3HM B TPyNmax M COOOMIECTBax, BKIIOYAs B3POCIbBIE H
coLMabHble COOOILIECTBA; y4acTHe B INKOJBHOM CaMOYIPABICHHU M OOIIECTBEHHOH JKHU3HU B Tpenenax
BO3PACTHBIX KOMIIETEHIIMH C Y4€TOM PETHOHAJIBHBIX, 3THOKYJIBTYPHBIX, COLHANBHBIX U 3KOHOMHYECKUX
ocobeHHoCTel; 6) pa3BUTHE MOPAJILHOTO CO3HAHMS U KOMIIETEHTHOCTH B PELICHUH MOPAJIbHBIX MPOOJIeM Ha
OCHOBE JIMYHOCTHOTO BbIOOpPa, (pOopMHpOBaHHE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO ITOBENEHMUS,
OCO3HAHHOTO H OTBETCTBEHHOTO OTHOIIEHHs K COOCTBEHHbIM TMOCTynmkam; 7) (opMHUpOBaHHE
KOMMYHHKATHBHOH KOMITIETEHTHOCTH B OOLIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMH, AETbMH CTAPILIETO U
MJIQ[IIIETO BO3pacTa, B3POCIBIMH B Mporecce 00pa3oBaTeIbHON, OOMIECTBEHHO TOJE3HOM, y4eOHO-
UCCIIEIOBATENLCKOM, TBOPUECKOH M APYTrUX BUAOB ACATENBHOCTH; 8) (OPMUPOBAHHE LIEHHOCTH 3I0POBOTO U
OezomacHoro o0Opa3a JKW3HH, YCBOEHHE MPaBWJ HWHAMBHAYAJIbHOTO W KOJUIGKTUBHOTO 0O€30MacHOro
MOBEJICHHS B UPE3BBIYAMHBIX CUTYALUSIX, YIPOKAIOMINX KU3HU U 30POBBIO JIIOIEH, MPaBUII MTOBENEHHS HA
TpaHCHIOPTE W Ha noporax;, 9) ¢GopMHpPOBaHHE OCHOB 3KOJOTHYECKOW KYJIBTYPBL, COOTBETCTBYIOLICH
COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKOTO MBIILICHHS, PA3BUTHE OMbITA 3KOJOTHYECKH OPHEHTHPOBAHHOMN
pedIeKCHBHO-OIIEHOYHONW M TMPAKTUYECKOW MAESTeIbHOCTH B JKU3HEHHBIX cuTyanusx; 10) oco3HaHHe
3HAYEHHsI CEMbH B JKM3HH Y€JIOBEKAa M OOIIEeCTBa, MPUHATHE LIEHHOCTH CEMEHHON XKM3HH, YBAKHUTEIBHOE U
3a00TIMBOE OTHOIIEHHE K YJIEHAM CBOEH ceMbH; 11) pa3sBUTHE SCTETUYECKOrO CO3HAHUS 4Yepe3 OCBOCHHE
XYIOXKECTBEHHOTO Hacieauss HapomoB Poccum W Mupa, TBOPYECKOH [EATENBHOCTH SCTETHYECKOTO
XapakTepa.
2) B MeTanpeaMeTHOM HaNpaBJIeHUH:

1) yMeHue CaMOCTOSITEIbHO OMPEAeNATh Ied CBOero OOy4eHHs, CTaBUThb W (HOPMyNUpOBaTh st ceds
HOBBIE 3aJaud B ydeOe U TO3HABATENBbHON MEATENbHOCTH, Pa3BUBATh MOTHBBI M WHTEPECHl CBOEH
MO3HABATEBHON AEATENBHOCTH; 2) YMEHHE CAMOCTOSITENIbHO IJIAHUPOBATD MYTH JOCTH)KEHUS LIEJeH, B TOM
qrclie aJbTEePHATHUBHBIC, OCO3HAHHO BBIOMpaTh Haubonee 3(pdexkTuBHBIE COCOOBI peleHHs YU4eOHBIX H
NO3HABATENBHBIX 3a7a4; 3) YMEHHE COOTHOCHTb CBOM JACWUCTBHUS C IUIAHUPYEMBIMH pe3yJIbTaTaMH,
OCYILIECTBIISATh KOHTPOJIb CBOEH IEATEIBHOCTH B MPOLIECCE TOCTIKEHHSI Pe3yJIbTaTa, OMPEAeysiTh CIIOCOObI
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OeWCTBUH B paMKax MPEIVIOKEHHBIX YCIOBUH M TpeOOBaHMH, KOPPEKTUPOBATh CBOU [JEHCTBHUS B
COOTBETCTBUHU C M3MEHSIOLICHCSA CUTyalueil, 4) yMeHUe OLEHHBATh MPAaBWJIBHOCTD BBITIOJHEHUS yueOHOH
3amauy, COOCTBEHHBIE BO3MOXKHOCTH €€ PeLleHHst; 7 5) BIaJieHue OCHOBAMH CAMOKOHTPOJISL, CAMOOLICHKH,
NPUHATHUS PELICHUH U OCYIIECTBJIEHUs] OCO3HAHHOTO BBIOOpA B yUeOHOH M MO3HABATENIbHON IEATENbHOCTHY,
6) yMeHHe OIpeneNsaTh MOHATHUS, CO37aBaTb OOOOIIEHHS, YCTaHABIMBATH AHAJIOTHH, KJIACCU(PHUIMPOBATH,
CaMOCTOSITEIbHO BBIOMPATh OCHOBAHHS WU KPUTEPUU ISl KJIACCH(UKAINH, YCTAaHABIWBATH NPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PACCYKACHUE, YMO3AKIIOYeHHEe (MHAYKTUBHOE, NEAYKTUBHOE U
IO aHAJIOTMH) U JeNIaTh BbIBOABI, 7) YMEHHE CO3aBaTh, IPUMEHSITh U NPEOOPa3OBbIBATH 3HAKU U CUMBOJIBI,
MOJIEIM U CXEMBI Il pelIeHHnst y4eOHbIX M TO3HABATENbHBIX 3a7ad, 8) CMBICIOBOE YTeHHE, 9) yMeHHe
OpPraHH30BBIBATH Y4EOHOE COTPYOHHYECTBO U COBMECTHYIO IESTEIBHOCTb C YUYUTENEM W CBEPCTHUKAMU,
paboTaTh MHIMBUAYAIBHO W B TPYMIE. HAXOAWUTH OOINee PElIeHHEe W pa3peratb KOH(IMKTBI HA OCHOBE
COTJIACOBAHMSl TMO3WLIMHA W y4eTa HHTEPEecOB; (HOPMYyJIHUPOBATh, APTYMEHTHPOBATh M OTCTAUBATh CBOE
mHeHne; 10) yMeHHe OCO3HAHHO HCIOJb30BATh pEUEBble CPEACTBA B COOTBETCTBHHM C 3amaqyeit
KOMMYHHKALMH Ul BBIPAXKEHHUST CBOUX YYBCTB, MbICIEH M MOTPEOHOCTEH; ITUIAHUPOBAHHS M PETYJISILIIH
CBOEH EATENbHOCTH, BJIQJICHUE YCTHOW U MUCBMEHHOW PEYbI0, MOHOJIIOTHYECKON KOHTEKCTHOM peubto; 11)
dopMupoBaHHEe ¥  pa3BUTHE KOMIIETEHTHOCTH B OOJNACTM  UCMOJb30BaHUS  HMH(GOPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TexHojorui (manee MKT — kxommereHnmm), pa3sBUTHE MOTHBALUH K OBJIAIEHHIO
KyJbTYPOH aKTUBHOTO TMOJIb30BAHMS CIOBAPSIMU U IPYTUMHU IOUCKOBBIMU cricTeMamu; 12) ¢popmuposanue u
pa3BUTHE SKOJIOTMYECKOrO MBILIUICHHS, YMEHUE NPUMEHSATh €r0 B MO3HABATEIbHON, KOMMYHUKATHBHOM,
COLIMAJIBHOM MPaKTHUKE U MPO(eCCHOHATBHON OpUEHTALINH.
3) B npeAMEeTHOM HaNpaBJICHUM:

1) ¢opmupoBaHMe TpPEACTaBICHUH O MaTeMaTHKe KaKk O METOJIe TII03HAHUS [eHCTBUTENbHOCTH,
MO3BOJISTIFOIIEM OIUCBIBATH M U3y4aThb PeajibHble MPOLIECCHl M SIBJICHUS, 2) pa3BUTHE yMEHUH padoTarh ¢
y4eOHbIM MaTEMaTUYECKUM TEKCTOM (aHAJIM3HPOBATh, U3BJIEKATh HEOOXOMUMYI WH(POPMALHIO), TOYHO U
rPaMOTHO BBIPaXKaTb CBOU MBICIM € IPUMEHEHHEM MAaTE€MaTHYEeCKOW TEPMHUHOJIOTMH U CHMBOJIHKH,
NPOBOJIUTH KJIACCH(PHUKALINY, JJOTHYECKHE OOOCHOBAHUS, TOKA3aTEIbCTBA MATEMATHYECKHIX YTBEPKIACHUH; 3)
pa3BuUTHE MPEACTABJICHUI O YHUCIE U YUCIOBBIX CUCTEMax OT HATYPalbHBIX OO ACHUCTBUTEIBHBIX YHCET,
OBJIAZICHNE HABbIKAMHM YCTHBIX, ITHCbMEHHBIX, HHCTPYMEHTAIbHBIX BBIYHCICHUH, 4) OBlIaneHue
CHUMBOJIbHBIM SI3bIKOM anreOpbl, MPHEMaMH BBINOJHEHHUS TOXIECTBEHHBIX MpeoOpa3oBaHMN BBIPAKEHUH,
pelleHusl ypaBHEHMI, CHUCTEM YPaBHEHMH, HEPAaBEHCTB M CHUCTEM HEPAaBEHCTB, YMEHHUS MOAEIHUPOBATH
peanbHBIE CUTYALlUH Ha SI3bIKE ajreOphl, UCCIENOBATh MOCTPOCHHBIE MOJENH C UCTIOIb30BAHUEM aIlnapara
anreOpbl, HHTEPIPETUPOBATD NOJIYUEHHBIN PE3YJIbTAT, 5) OBJIaACHHUE CHCTEMON (PYHKLMOHAIBHBIX MMOHITUH,
pPa3BUTHE YMEHUS HUCIOJB30BAaTh (DYHKIIMOHAIBHO-rpadUUecKrue NMPEACTABICHUS U PEIIEHUS] Pa3IMUHBIX
MaTeMaTHYECKUX 3a71ad4, ISl OMMCAHUS U aHAJIM3a PeaIbHBIX 3aBUCUMOCTEN;, 6) OBJIaeHHE T€OMETPHUECKIM
SI3BIKOM, PAa3BUTHE YMEHHUS HCIOJb30BAaTh €ro JJIsl OMUCAHUS NMPEIMETOB OKPYKAIOIIEro MHUpPA, Pa3BUTHE
NPOCTPAHCTBEHHBIX MPENCTABIECHUH, N300pa3UTEIbHBIX YMEHUH, HABBIKOB FT€OMETPUIECKUX MOCTPOCHUH; 7)
dopMupOBaHHE CHUCTEMATUYECKUX 3HAHMHA O IUIOCKMX (HUrypax M HX CBOHCTBAxX, NPEACTABICHUN O
MPOCTENIINX NPOCTPAHCTBEHHBIX TENAX, PA3BUTHE YMEHUN MOACIUPOBAHUS PEANBbHBIX CUTYalUH Ha SI3bIKE
F€OMETPUH, UCCIENOBAHUS NOCTPOSHHON MOJEIHN C UCMOJB30BAHUEM T'€OMETPUYECKUX MOHATUI U TEOPEM,
anmapara anreOpbl, pEeIleHUs] TeOMETPUYECKHX M MPAKTUYECKHX 3a1ad; 8) OBJIAACHUE NPOCTEHIIUMU
crnoco0aMHu TIPENCTaBJICHUS M aHANIN3a CTAaTHCTHYECKUX MHAaHHBIX, (POPMUPOBAHHE MPEIACTABICHUNA O
CTaTUCTHYECKUX 3aKOHOMEPHOCTSIX B PEAJTbHOM MHPE U O pPa3JIMYHBIX CHOCO0aX HUX H3Y4YEHHs, O
NPOCTEHIINX BEPOATHOCTHBIX 13 MOZENsIX; pa3sBUTHE YMEHHUH M3BJIeKaTh MHYOPMALHIO, IPEICTABICHHYIO B
Tabnmumax, Ha auarpaMMax, rpadukax, ONUCBIBATP M AaHAJM3HPOBATb MACCHBBI UHCIIOBBIX TAHHBIX C
MOMOILBK MOAXOASAIIMX CTATUCTUYECKUX XaPaKTEPUCTHK, HCMOJIB30BAaTh MOHMMAHUE BEPOSITHOCTHBIX
CBOWCTB OKpPY’KAIOIIMX SIBJICHUH NPU NMPHUHATUH peIleHuil, 9) pa3BUTHE YMEHHH NPUMEHSTb W3yueHHbIE
MOHATHUSA, PEe3yJNbTAaThbl, METOABI Ul PELICHUs 3a]ad MPaKTUYECKOrOo XapakTepa M 3a7ad U3 CMEKHBIX
IVCLUTUIMH C MCIIOJIb30BAaHUEM ITPH HEOOXOIUMOCTH CIPABOYHBIX MATEPHUAJIOB, KOMITBIOTEPA, TIOJIB30BATHCS
OLICHKOH W TPUKUAKOW TPH MpakTHUecKux pacuerax; 10) ¢opmupoBanne HHPOPMALMOHHOH U
ANITOPUTMHUYECKOH KYyJbTYpbl, (OPMHUpPOBAHHE TMPEACTABICHHS O KOMIBIOTEPE KaK YHUBEPCAIHHOM
ycTpoiicTBe 00paboTkn WHPOpPMALMHU, pa3BUTHE OCHOBHBIX HABBIKOB W YMEHHMH HCIOJIb30BAHUS
KOMIBIOTEPHBIX YCTpoiicTB; 11) dopmupoBanue mnpencraBieHHs: 00 OCHOBHBIX M3YYaeMBIX MOHATHUSX:
uHpOpMALKs, ANTOPUTM, MOJENb — W HMX CBOWCTBaxX; 12) pa3BUTHE aNTOPUTMHYECKOTO MBIIIJICHHUS,
HEoOXOoUMOro il NpOQeCcCHOHATBHON NEesTeNbHOCTH B COBPEMEHHOM OOINECTBE, Pa3BUTHE YMEHHI
COCTaBUTh M 3aMUCaTh ANTOPUTM I KOHKPETHOTO HWCHOJHUTENS;, (opMupoBaHue 3HaHUN 00
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ANITOPUTMHUYECKUX KOHCTPYKLUSX, JIOTHYECKIX 3HAUYEHUSX U ONEPalusx, 3HAKOMCTBO C OIHHMM M3 SI3BIKOB
NPOrPAMMHUPOBAHUS W OCHOBHBIMH QITOPUTMHYECKUMH CTPYKTYpaMH - JIMHEWHOH, YCIOBHOH U
nuKiIndecko; 13) dopmupoBanne yMmMeHui (opManuzaluyd U CTPYKTYPUPOBAHUS WHPOPMALUHN, YMEHHS
BBIOMpPATh CrOCOO MPENCTaBJICHUS AAHHBIX B COOTBETCTBHH C IOCTABJIEHHOH 3amaueil - TaOiHLblL, CXEMBbI,
rpadpuKy, JUarpaMMbl, ¢ MCIIOJBb30BAHHEM COOTBETCTBYIOLIMX MPOTPAMMHBIX CPEICTB OOpabOTKU NaHHBIX;
14) ¢dopMupoBaHHEe HAaBBIKOB M YMEHHH O€30MacHOTO U IIeNecCOO0pasHOro MoBeneHHst mpu paboTe ¢
KOMIBIOTEPHBIMHU TTporpaMMmaMu U B MHTepHeTe, yMeHUs1 cOOMoaaTh HOPMBI WH(POPMAIIMOHHON 3THKH U
npaBa

Peliienne Ha3BaHHBIX 337a4 OOECNEUYUT OCO3HAHUE IIKOJbHUKAMH YHUBEPCATIBHOCTH
MaTeMaTHYECKUX CIOCOOOB MO3HAHUS MHUPA, YCBOSHHE MATEeMAaTUUYECKUX 3HAHWUM, CBA3EH
MaTEMaTUKH C OKPYKAIOIIEH NEHCTBUTEIBHOCTBIO U C APYTUMHU IIKOJIbHBIMHU MTPEAMETAMHU, a
TaKXe JINUHOCTHYIO 3aMHTEPECOBAHHOCTh B PACIIUPEHUHA MATEMATUUECKUX 3HAHUM.

MecTto npeaMeTa B yueOHOM mpoluecce

Ha usyuenue yuebnoro npeamera «Matemarukay(anredpa B 7-9 kimaccax OTBOJWATCA
306 gacoB B rog B 00béMe 3 yaca B HEAESTIO B TCUCHHE KaXKJI0T0 roja o0yueHus. B kaxxaom
kiacce no 102 vaca B rog.

Cpoxk peanusanuu nporpamMmsi: 3 roja

TpeboBaHus K YPOBHIO MOATOTOBKH BBIMMYCKHUKOB

BoinyckHuk HayuuTces B 8-9 Kkiaccax (aJ1s1 HCOJIb30BAHHUS B IOBCEIHEBHOM KH3HHU U 00ecneveHust
BO3MOKHOCTH YCTIEIIHOT0 NMPOJ0JIKEHHUsI 00pa30BaHHUsI HA 02a30BOM YPOBHe)
DJieMeHThI TEOPUH MHOKeCTB H MATeMATHYeCKOH JTOTHKH

L4 OHCpI/IpOBaTL Ha 0a3z0BOM YPOBHC TMOHATUAMHU. MHOXKCCTBO, 3JICMCHT MHOXKCCTBA, NOAMHOXKCCTBO,
OPUHAAJICKHOCTD,

®  337aBaTh MHOXKECTBA MEPEUUCICHUEM UX JJIEMEHTOB,

® HAXOIUTH IIEPECCUCHHUE, 00BEIMHEHNE, MOAMHOKECTBO B MPOCTCHIINX CHTYALHSX;

e omepupoBaTh HA 0A30BOM YPOBHE MOHATHAMHE: OIPEACICHHE, aKCHOMA, TEOPEMA, JOKA3aTEIbCTBO;

® TPUBOJUTH OPUMEPBI H KOHTPIPHUMEPBI ISl NOATBEPKACHUS CBOUX BBICKA3bIBAHUH.
B noBceaHeBHOM KU3HH U NIPH U3Y4YEHHH APYTHX NPEIMETOB:

®  HCIOJb30BaTh rpaduveckoe NMPEACTABICHUE MHOXECTB ISl OMUCAHMS PEANIbHBIX MPOLIECCOB H
SIBIIEHUH, TIPU PELISHNH 3a/1a4 APYTUX y4eOHbIX PEIMETOB.
Yucaa

e  Omnepuposars Ha 6230BOM YPOBHE MOHATHIMH: HATYPAIPHOE YHCIIO, LETOE YUCIO, OOBIKHOBEHHAS APOOH,
JeCATUYHAS Ipo0b, CMEIIAHHAS AP00b, PALIMOHANIBHOE YHCIIO, ApH(PMETHUECKUN KBAAPATHBIN KOPEHD,

®  UCHOJb30BATh CBOMCTBA UMCEN U MPABUNA JCUCTBUIN NPU BBIIIOJTHEHUN BBIUUCICHUN,

®  HCOOJR30BATh MPH3HAKH AcauMoctH HA 2, 5, 3, 9, 10 mpu BHITOMHCHUN BBIMUCICHUA W PCIICHUHU
HECITOXKHBIX 3324,

L4 BBITIO/IHATD OKPYIVICHUC PATUOHAIBHBIX YHUCCIT B COOTBCTCTBHUHU C IPABUIAMU,

®  OLCHHUBATh 3HAUCHUE KBAAPATHOTO KOPHS U3 IMOJOKUTEIBHOTO LIEIOT0 YUCTIA;

®  pAacmO3HABATh PALIMOHATIBHBIC U UPPALMOHAIBHBIC YHCIIA,

®  CpPaBHMBATbH YHCIA.
B noBceaHeBHOM KU3HH U NIPH U3Y4YEHHH APYTHX NPEIMETOB:

L4 OLICHUBATDH PCIYJIbTAaThL BBIYHCICHUN npyu pCIICHUY HMPAKTUICCKUX 3a1ad,

L4 BBITIO/IHATD CPaBHCHUC YUCCIT B PCAJIBHBIX CUTYaIUAX,

L4 COCTABJIATh YUCJIOBBIC BBIPAXKCHUA MPU PCIICHUU NPAKTUUCCKUX 3adad U 3adav U3 APYTUX y‘Ie6HbIX
IPEIMETOB.
ToxnecTBeHHbIe IPeodpPa3oBaHUA

L4 BbIONMHATE  HECTO0XKHBIC npeo6pa3013aHH;[ A4  BBIYHUCJICHUA 3HAUCHUH YHCJIOBBIX Bpra)KeHHfI,
COoACPKaIUX CTCIICHU ¢ HATYPAJIBbHBIM MMOKAa3aTC/ICM, CTCIICHU € TC/IBIM OTPULIATCIIbPHBIM IMMOKA3aTC/ICM

®  BBIIOJHATH HECIOXKHBIC NPeodpPa30BaHUS LEIBIX BBIPAKCHHUN: PACKPBIBATE CKOOKH, NPHBOAMTH
MOZOOHBIC CIAracMBbIC;
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®  HCIOTb30BaTh (HOPMYJBI COKPAIICHHOTO YMHOMKCHHS (KBaZpaT CYMMBI, KBaApaT Pa3HOCTH, Pa3HOCThb
KBaJPATOB) IS YIPOLICHHS BHIYUCICHUN 3HAUCHUH BB PAKCHU;

®  BBINOJHATH HECTIOXKHBIC MPEoOPA30BaAHUS JPOOHO-THHCHHBIX BRIPAXKCHUH U BBIPAKCHHN € KBAIPATHBIMU
KOPHSIMHU.

B noBcegHeBHO¥ KM3HHM M MPH U3YYE€HHH APYTUX NPEAMETOB:

L4 MNOHUMATH CMBICJI 3allUCU 1NC/IA B CTAHIAPTHOM BUAC,

e  omepupoBath HA GA30BOM YPOBHE MOHATHEM «CTaHAAPTHAS 3aIUCh YUCTIAY.
YpaBHEHHUS M HEPABEHCTBA

e OnepupoBaTb Ha 0a30BOM ypOBHE IMOHSTUSMHU. PAaBEHCTBO, YHCJIOBOE PABEHCTBO, YPaBHEHHE,
KOPEHb YPaBHEHUS, pellIeHHe YPaBHEHUsI, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PELICHHE HEPABEHCTBA,

®  [IPOBEPATDH CIPABEAIMBOCTD YHUCIOBBIX PABEHCTB U HEPABEHCTB,;
pewarb JUHEHHbIE HEPABEHCTBA U HECIIOXKHBIE HEPABEHCTBA, CBOISAIINECS K JIMHEHHBIM,
pelarb CUCTEMbI HECJIOKHBIX JINHEHHBIX YPaBHEHUH, HEPABEHCTB,;

NPOBEPSATB, SIBJISIETCS JIM JAHHOE YUCIIO PeIIeHHEeM YpaBHEHUS (HEPABEHCTBA),
pewmarb KBaIpaTHbIE YpaBHEHUs MO (GOpMyJie KOpHEH KBaAPATHOTO YPaBHEHUS,

e  u300pakaTh pEIIeHUs] HEPABEHCTB U X CUCTEM Ha YUCJIOBON MPSMOM.

B noBcegHeBHO¥ KM3HHM M MPH U3YYE€HHH APYTUX NPEAMETOB:

®  COCTaBINTh W PEIIATh JTHHCHHBIC YPABHCHHUS MPU PCIICHUU 33]a4, BOZHHUKAIOIIUX B JPYTHX YICOHBIX
IpeaMETax.

DyHKUUH

e HaxonuTe 3HaueHue PyHKIMU MO 3aJaHHOMY 3HAUEHHUIO apIyMEHTa,

®  HAXOJAWThb 3HAUYEHHUE apPTYMEHTA I10 3aJaHHOMY 3HAYEeHUIO (PYHKLIUHU B HECIOXKHBIX CUTYALIUSX,

®  ONpeAeNsTH MOJIOKEHHE TOYKU 10 €€ KOOPAMHATAM, KOOPAWHATHI TOUKH MO €€ MOJIOKEHUIO Ha
KOOPAWHATHOM MJIOCKOCTH,

e 10 rpaduKy HaxoOUTh OOJACTb ONPENENeHUs, MHOXECTBO 3HAUCHHWH, HYJIU (YHKIHH,
MPOMEKYTKH 3HAKOMOCTOSIHCTBA, NMPOMEXKYTKH BO3pacTaHMsl U yObIBaHMs, HauOoJsbllee W HaUMMEHbIIEe
3HaueHHs PyHKIHH;

®  CTpOUTH rpaduk JUHEHHON PyHKIMH;

® TIPOBEpPATb, SBISETCS JU JaHHBIN Tpaduk rpapuKoM 3amaHHOW (PyHKUIUH (IMHEHHOMH,
KBaJPaTHYHOM, 0OpaTHON MPOTOPLIHMOHAIBHOCTH),

®  OmnpeaemsaTh NPHOMMKEHHbIE 3HAYSHUST KOOPIWHAT TOUKH TepecedeHns rpadpuKoB GyHKIIHIA;

e omepupoBaTb Ha 0a30BOM YpOBHE TOHATHSMH: IIOCJIEAOBATEIbHOCT, apu(MeTniyecKas
NPOTpeccusi, FeOMETPUYIECKast IPOTrPECCHs;

L4 pemaTh 3aaa4u Ha MPOTrpeCCUr, B KOTOPBIX OTBCT MOXKCT 6LITL OJYyUCH HCIIOCPCACTBCHHBIM HO,Z[C‘IéTOM
6¢3 mpuMeHEHU GopMyI.

B noBcegHeBHO¥ KM3HHM M MPH U3YYE€HHH APYTUX NPEAMETOB:

®  HCHOJb30BaTh TrpaUKH PEATBHBIX MPOLECCOB U 3aBHCHMOCTCH ISl OMPEACICHUS WX CBOMCTB
(HaI/I6OJ'IbH.II/IC U HAUMCHBINUC 3HAYUCHUA, MNPOMCKYTKH BO3paCTaHUA U Y6LIBa,HI/IH, O6J'Ia,CTI/I IIOJIOZKUTCIBbHBIX H
OTPHULATEIBHBIX 3HAYCHHH U T.I1.);

®  HCIIOTB30BATH CBOHCTBA AMHEHHOH GVHKIMHM K c¢ TpadUK NpU PCIICHUH 3a1ad U3 APYIHX YYCOHBIX
HPEIMETOB.

CTaTHCTHKA M TeOpHsI BEPOSITHOCTEH

e lMerp TmpenCTaBieHHE O CTATUCTHYECKUX XapaKTEPHCTHUKAX, BEPOSTHOCTH CIy4aifHOro
COOBITHSI, KOMOMHATOPHBIX 3a/1a4aX;

e pewarh NPOCTeHITNe KOMOMHATOPHBIE 3aJa41 METOIOM MPSIMOTO M OPraHU30BaHHOTO nepedopa,;

NPEACTaBISTh JaHHBIE B BUE TaOIUII, AMarpaMm, rpadukos,;
YUTaTh HHPOPMALIUIO, MPEICTABIEHHYIO B BUAE TAOIHLIbI, AHArPaMMBL, rpaduka;
OTIPENENATh OCHOBHBIE CTATHCTUYECKHUE XapaKTEPUCTUKN YHCIIOBBIX HAOOPOB;
OLICHHUBATb BEPOATHOCTb COOBITHSI B IPOCTEUIINX CIy4JasiX,

®  UMEeTh NPEICTABICHHIE O POJIH 3aKOHA OOJIBIINUX YHCET B MACCOBBIX SIBJICHHUSX.

B noBcegHeBHO¥ KM3HHM M MPH U3YYE€HHH APYTUX NPEAMETOB:

®  OLICHUBATBH KOMHYCCTBO BO3MOKHBIX BAPHAHTOB METOAOM Mepebopa;

L4 UMCTDb MPCACTABJICHUC O POJIN HNPAKTUICCKU JOCTOBCPHBIX U MaJIOBCPOATHBIX CO6LITI/II\/'I;

e  CpaBHMBaTh OCHOBHBIC CTATUCTHYECKHE XAPAKTEPUCTHKH, IMOJYYCHHBIE B IPOLECCE PELICHHUS
NPUKJIAHON 3a1a9H, N3YUEHHUS PEATbHOTO SIBICHUS;
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®  OIICHHMBATb BEPOSITHOCTb PEATbHBIX COOBITHI U SIBJIEHUI B HECJIIOJKHBIX CUTYALHSX.
TexcToBbIE 3a7a4H

L4 Peinath HECI0KHBIC CHOKCTHBIC 3a1a4U PA3HbIX TUIIOB Ha BCC aqu)MeTqucm/Ie ,Z[GI\/'ICTBI/IH;

®  CTPOHUTH MOZECTH YCIOBHS 33a0a4H (B BUAC TAONHIBI, CXEMbI, PUCYHKA WM VPABHCHUS), B KOTOPOH AAHEI
SHa4YCHUA IBYX U3 TpéX B3aUMOCBA3aHHBIX BCIIUYIHH, € LICITBIO MMOUCKA PCIICHUSA 3ada'IN,

®  OCVINECTBIIITH CIOCOO MOHCKA PELICHUS 33Ja4H, B KOTOPOM PACCYKACHUE CTPOHUTCS OT VCIOBHS K
TPeOOBAHUIO KK OT TPEOOBAHUS K YCIOBHIO,

L4 COCTAaBJIATH IIAH PCHICHUS 3a1a1U,
BBLACIIATD 3Tallbl PCIICHUA 3a4a9H1,
HUHTCPIPCTUPOBATD BEIYUCIUTCIIBHBIC PC3YIIBTATHI B 3a4aYC, UCCIICAOBATD MOJTYUCHHOC PCIIICHUC 3a1avu;
3HATH PA3IUIUE CKOPOCTEH 00BEKTA B CTOAUCH BOAC, IPOTHB TCUCHHS H IO TCUCHUIO PEKU;
pemIaTh 3a1a91 Ha HAXOXKACHUC YaCTH YUC]Ia U YUCJIa 10 Cro YacTH,

e  pemaTh 334aYd PA3HBIX THMIOB (Ha PaboTy, HA MOKYIKH, HA JABMXKCHHE), CBSI3BIBAIOIIMX TPU BEIUYHHBI,
BBLACIIATH 3TU BCJIMIUHBI U OTHOIICHUA MCXKAY HUMU,

L4 HaXOAUTh MPOUCHT OT YUCIA, YUCIO0 MO IMPOHCHTY OT HCro, HAXOAUTH MPOLCHTHOC CHUXXCHHUC HIIN
MNPOUCHTHOC MOBBIIIICHUC BCINYUHEIL,

L4 pemaTh HCCIOXKHBIC JIOTUICCKUC 3a4a9U MCTOA0M paccymeHHﬁ.
B noBceaHeBHOM KU3HH U NIPH U3Y4YEHHH APYTHX NPEIMETOB:

e  BBIABUraTb TUIOTE3bl O BO3MOXKHBIX MPEAEIbHBIX 3HAYEHUSX MCKOMBIX B 3a7a4e€ BEJINYUH
(menaTp NPUKUAKY).
HcTropust MmaTeMaTUKH

e  OnuchiBaTh OT/JENbHbBIE BBIJAIOLINECS PE3YIbTAThl, MOJyUYEHHbIE B XOJ€ Pa3BUTHUs MaTeMaTUKU
KaK HayKH,;

e 3HATb NPHUMEPbl MATEMATUYECKUX OTKPBITUH U HX aBTOPOB, B CBS3M C OTEUECTBEHHONW U
BCEMHUPHON UCTOpPHEH,

e IIOHUMATh POJIb MATEMATHUKU B passutuu Poccun.
MeToabl MATEMATHKH

e BriOuparh noaxoasimuii M3y4eHHBIH METOJ AJIS PELICHUs M3YUYEHHBIX THUIIOB MAaTEMaTHUECKUX
3a74a4;

e IIpuBOAUTE MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B OKPYXKAKOLIEH AEHCTBUTEIBHOCTH U
MIPOU3BEICHUAX UCKYCCTBA.

BbinycKHHUK NOJYYHUT BO3MOKHOCTH HAYYHThCSI B 8-9 Kiaccax Ajist o0ecneyeHHsl BO3MOKHOCTH
YCIEeLIHOro NpoaoJKeHHsI 00pa3oBaHusl HA 0230BOM U YIVIYOJIEHHOM YPOBHSIX
DJieMeHThI TEOPUH MHOKeCTB H MATeMATHYeCKOH JTOTHKH

L4 Onepupoeamb NOHAMUAMU. onpedeﬂeyue, meopemd, dKCUoOMd, MHOMNCECMEBO, XAPAKMEPUCMUKU
MHOJCECMBA, JJeMeHn  MHOodcecmed, nycmoe, KOHedYHoe U becroneumnoe MHOIHCECHTBO, noOMHOchecmeo,
I’ZpMHGOJlQOfCHOCWlb, BKIIOYeHUue, padeeHCcme0 MHOMNCECME,
u306pa9fcamb MHO2UCECMEBA U OMHOULEHUE MHOMNCECME C NOMOULbIO KPY2O6 Qﬁ]lepa,'
onpedeﬂﬂmb I’ZpMHGOJl&?fCHOCWlb NeMerHmdad MHONCECE), 00beOUHEHUIO U nepecevyerHuro MHOMNCeCme,
300a60Mb MHONCECMEO C NOMOULbIO NEePEeHUCTEHUSA DNEMEHMOE, CI06ECHO20 ONUCAHUA,

L4 onepupoedmes NOHAMUAMU. 6bICKA3bIEAHUE, UCMUHHOCMb U JIONCHOCMb 6bICKA3bl6AHUMA, Oompuydrnue
BbICKA3bIBAHUTI, ONePayull HAO BbICKA3LIBAHUAMI. U, UL, He, YCIO0BHBIE GbICKA3LIBAHU (UMNIUKAYULL);

L4 CMPOUNTb 6bICKA3bIEAHUA, OMIPUYAHUA BLICKA3bIGAHUII.
B noBcenHeBHOM KU3HM U NPH U3YyYEHUH APYTHX NpPeJIMeTOB:

®  CMpOUmb YenoyKlu yMO3AKAIOYEHUIl HA OCHOBE UCHONb306AHUA NPAGUI IOCUKHU,

®  UCHONB306AMb MHOICECMBA, ONEPAYUU C MHOJICECMBAMU, UX paguyeckoe npeocmaeienue Ois
ONUCAHUA PEANbHBIX NPOYECCOB U AGIEHIU.
Yucaa

L4 Onepupoeamb NOHAMUAMU. MHONCECMBO HAMYPAIbHBLX YUCE], MHOMCECHIBO YEJIblX YUCE], MHOMCECHIEO
PDAYUOHANBHBIX  YUCEN, UPPAYUOHATLHOE HUCHO, KEAOPAMHDBINL KOPEHb, MHOMCECMEO OeliCmEUMENIbHbIX YUCE,
ceoMempudecKkds uHmepnpemayuid HamypailobHblX, YeaoblX, payuOHA/IbHbLX, OeliCMEUMETbHBIX yuce,

L4 NOHUMAMB UL OOBACHAMD CMBIC]L I’ZOS‘MMMOHHOL? 3anucu HamypaibHO20 Yucid,

L4 BbINOJIHAND 6bIYUCTCHUSA, 6 MOM YUCTE C UCNOTb30BAHUEM npuéMoe PAyUOHAIbHbIX GLIYUCTICHULL,

L4 6bINOJIHANb OKpY2lleHUe pAYUOHAIbHbIX HYUCe] C 300aHHOT MOYHOCMBIO,

L4 cpaeHUuedmes payuoOHdlbHble U UPPAYUOHAIbHbLE YUCTA,


http://www.print-driver.ru/?demolabel-ru

®  NpPedCmABIAMb PAYUOHAILHOE YUCIO 8 81L0e OeCAMUUHOT OpooU

®  Ynopa0ouusams YUCid, 3ANUCAHHbIE 8 Ude OOBIKHOBEHHOT! 1 OeCIMUYHOT Opobu;

o naxooumv HOJ[ u HOK uucen u ucnonws306ams ux npu peuieHu 3a0au.
B noBcegHeBHO¥ KM3HHM M MPH U3YYE€HHH APYTUX NPEAMETOB:

®  npumenAms NPAsUIa NPUOTUNCEHHBIX GBIYUCTEHUTI NPU peuileHut NPAKMUYecKux 3a0ay u
peuteruy 3a0au Opy2ux yueOHvIX npeomMemos;

®  BLINOAHAMYL CPAGHENUE Pe3YIbMAMOE GbIYUCTEHUH NPU Peuenull NPAKMUYeCKux 3a0ay, 6 mom
yycae NPUOUICEHHBIX GbIYUCTEHUL,

®  CoCmMAenAms U OYEeHUBAMs YUCI06bIE BLIPAICEHUS NPU PeULeHUY NPAKMUYECKUX 3a0a U 3a0ay
U3 Opy2ux yueOHwIX NpeoMemos;

®  3aNUCHLIBAMY U OKPY2IAMb YUCTIOBbIE 3HAYEHUS PEANIbHBIX GEUYUN C UCHONbIOBAHUEM DAZHBIX
cucmem u3MepeHusl.
ToxnecTBeHHbIe IPeodpPa3oBaHUA

o Onepuposames noHsMuAMU CMENeHU ¢ HAMYPAIbHLIM HOKA3AMENeM, CMEeNeHu ¢ YeaviM
OMpUYamenbHuIM HOKA3AMeENeM,

®  GLINOIHAMb NPEeOOPAZVBAHUSL YEIbIX GbIPANCEHUTl: OeliCmeUss ¢ OOHOYJIeHAMU (CNOdCeHue,
BBINUMAHUE, YMHOJICEHUE), OCTICMBUS C MHO2OYJIEHAMU (CIOJCEHUe, GbIYUMAHUE, YMHOMCEHE),

®  BLINOAHAMYL PANONCEHUE MHOLOUNCHOE HA MHONCUMENU OOHUM U3 CHOCOD08: GviHeceHue 3d
CKOOKY, 2pYRNUpoOBKd, UCNONb306AHUE (DOPMYI COKPAUEHHO20 YMHOICEHUSL,

®  GbI0ENAMYb KEAOPAM CYMMbL U PAZHOCHU OOHOYNIEHO8,

®  PACKNAObIBANM HA MHONCUMENU KGAOPAMHbII  MpeéXUnen;

®  BHINOAHANMYL NPEeOOPAZ0BAHUSA GLIPANICEHUT, COOEPAUCAUIUX CHIENEHU C YeTbIMU OMPUYAMENbHBIMU
Hoxasamensmut, Nepexooums om 3anucu 6 6ude CMeneHu ¢ Yeasvim OmpuyamenbHuiM HOKA3amenemM K 3anuc
8 uoe opoou;

®  GLINONHAMb HNpPeobpa3o6anlsi OPOGHO-PAYUOHAIBHBIX  BBIPANCEHUI: COKpaujeHue Opooell,
npusedenue aneebpauveckux Opobeil Kk o00ueMy 3HAMEHAMENO, CIOJCeHUe, YMHOMCEeHUe, OelleHuUe
anzebpauveckux Opoodeil, 6036e0eHue aneedpauyeckoli Opodu 6 HAMYPAILHYIO U Yeayld OmpuyameIsHyo
cmeneny,;

®  BLINOAHAMYb NPEOOPAZOBANISL BLIPANCENUTL, COOEPACAUUX KEAOPAMHBIE KOPHU,

o  guldenAmMb  KEAOPAm CYMMbul UAU  PASHOCHIU OBYUNIEHA 6 BbIPANCEHUSX, COOePIUCAUUX
K8AOpamHuble KOPHU,

®  GLINOIHAMb NPEOOPAZOBAHUSL BBIPANCEHUT], COOCPACAUIUX MOOYTb.
B noBcegHeBHO¥ KM3HHM M MPH U3YYE€HHH APYTUX NPEAMETOB:

®  GLINOIHAMb NPEOOPAZV6AHU U OCTCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8UOE;

®  GLINOIHAMb NPEOOPAZVBANUSL ANCeOPAUYECKUX BBIPANCEHUT] NPU PeULeHUU 3a0ay Opy2ux yueOnsix
npeomemos.
YpaBHEHHUS M HEPABEHCTBA

o Onepuposame  NOHAMUAMU:  YPAGHEHUEe, HEPAGEHCMBO, KOPeHb  YPASHEHUs,  peuteHue
HEePABeHCMEA, PABHOCUNIbHYIE YPAGHEHUsl, O0AACHb OnpeoeneHus YPAGHEeHUA (HEPpAGeHCMEd, CUCHmEMbl
ypasHenuii uny HepaseHcms),

® pewiams JUHElHbIE YPAGHEHUSA U YPAGHEHUs, CBOOUMbIe K JUHEHUHbIM ¢ HOMOWbBIO
MOAHCOeCMBEHHBIX NPeOOPA308AHUIL;

® pewams Keaopammuvie YPAGHEHUs U YPAGHEHUS, CE0OUMble K KEAOPAMHLIM C HOMOUbIO
MOAHCOeCMBEHHBIX NPeOOPA308AHUIL;

o pewams OpOOHO-TUHETIHbIE YPAGHEHUS,

*  pewams npocmeiiuiue uppayuonansuvie ypasuenusi 6uoa || (x)=a, \/f(x)=/g(x),

pewams ypasnenus 6uoax" =a;

PeuLams YpasHeH st CROCOOOM PA3N0NHCEHUS HA MHONCUMENU U 3AMEHbI NePEMEHHOT,
UCNONB306AMb MEMOO UHMEPBANOE 0I5l peuteHUsl YeaviX U OPOOHO-PAYUOHATILHBIX HEPAGEHCME,
peuLams JuHeliHble YPAGHEeHUS U HEPABEHCMEA C NAPAMEMPAMU,

PeuLams HeCI0HCHbIE K8AOPAMHbIE YPAGHEHUSL C NAPAMEMPOM,

PeuLams HeCI0HCHbIE CUCHIEMbL JIUHEUHBIX YPAGHEHUT C NAPAMEMPAMU,

PeuLams HeCI0HCHbIE YPAGHEH UL G YeIbIX YUCIAX.
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B noBcegHeBHO¥ KM3HHM M MPH U3YYE€HHH APYTUX NPEAMETOB:

®  cocmaensams U peuiams JNuHelinvie U KeAOpAmMHbIe YPAGHEHUSA, YPAGHEHUsl, K HUM C800SUUecs,
cucmemsl TUHEHHBIX YPAGHEHUIl, HEPABEHCME NPU PeULeHIt 3A0ay OPY2uX yueOHbIX NPeOMemos;

®  GLINOAHAMYL OYEHKY NPAGOONOO0OUs pPe3ynIbmamos, NOMYYAEMbIX NpU pPeuleHuy AUHEHNbIX U
K6QAOpAMHbIX YPAGHEeHUll U CUCMeM JNUHEUHbIX YPAGHEeNUll U HepPAGeHCME NPU peuteHuu 3a0ay Opy2ux
YUeOHbIX NpeoMemos;

®  gwIOUpPamMb COOMBEMCMEYIOuUe YPAGHEHUS, HEPAGEHCMEA UMY UX CUCIEMbl OJisl COCMAGEHUS
MAMEMAMUYECKOT MOOeNU 3A0AHHOT PeanbHOll Cumyayuy il NPUKIAOHOTH 3a0a4i;

®  yMembv uNMepPnpPemupo6ams NOIYYEHNbII NPU peutentl YPAGHeHUs, HePAGEHCMEA U CUCTIEMb]
Dpe3yasmanm 6 KOHMeKCme 3a0aHHOM PeansHoll Cumyayuil uid NPUKIAOHOI 3a0a4u.
DyHKUUH

o Onepuposame noHsMUAMU: OYHKYUOHATLHASL 3A6UCUMOCMb, (DYHKYUA, epapuk  gyuxyuu,
cnocobvl 3a0anust (PYHKYUU, apeymMeHm U 3Hauenue QyHKyuu, 00aacmv OnpedeneHust U MHONCECMBO
3Hauenuil  QYyHKyuu, HyIU QYHKyuu, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCMS  (DYHKYUU,
UEMHOCMb/HEUEMHOCMb (DYHKYUU,

o cmpoums 2pagpuxu AuUHENHOH, KeAOPAMUYHON (QYHKYUi, O0OpaAmMHON NPONOPYUOHATLHOCHIU,

k
Qynryuu suoa: y:a+—b, y=~x,y=3Yx, y :‘x :
X+
®  Ha npumepe KeAOPAMUYHOU (YHKYUU, UCNONBb306AMb NPeoOpa306aHis 2paguxa gyuxyuu y=f(x)
ons nocmpoens epaguros gynxyuii 'y = af (kx+b)+c;

®  Ccocmasisms YpAasHeHus NpsAMOll N0 3A0AHHBIM YCIOGUAM: NpOXOoOsueil yepe3 06e MOYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX0Osetl Yepe3 OaHHYI0 MOYK) U NAPAINETbHON OAHHOI NPAMOIl;

o uccnedosams YyHKYUIO No €é 2paguxy;

®  HAXOOUMb MHOICECMBO 3HAYEHUIl, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCHIU
Ke8aopamuunoli pyuxyuu;

®  Onepuposamv  NOHAMUIMU:  NOCIEO006AMENbHOCHTb, apugpmemuveckas — npozpeccus,
2eOMempUYeCcKas Npocpeccusl;

®  pewams 300a4U HA APUDMEMUYECKYIO U 2eOMEMPUYECKYIO0 HPOCPECCUIO.

B noBcenHeBHOM KU3HM U NPH U3YyYEHUH APYTHX NpPeJIMeTOB:

®  WIIIOCMPUPOBAMYb ¢ HOMOWBIO 2PAPUKA  PeanibHYI0  3A6UCUMOCHIb UMW  Hpoyecc No  ux
XapaKmepucmuKam,

®  UCNONB306AMb CEOIICMBA U 2PAPDUK KEAOPAMUYHOU (PYHKYUU NPU peuwenuu 3a0ay u3 opyux
YUueOHbIX NpeoMemos.

TexcToBbIE 3a7a4H

e Pewamp npocmule 1 CAONCHbIE 3G0A4I PAZHBIX MUNOE, A MAKIICE 3A0aYU NOGLIULEHHOT MPYOHOCHIU,

®  UCNONBL306aMb PA3HBIE KPAMKUE 30NUCU KAK MOOEIU MEKCHO8 CAONCHBIX 3a0ay O NOCMPOeHus.
ROUCKOBOTE CXeMbl U PelLenis 3a0ay,

®  paznuyams MOOens MeKCma U MOOelb PeuleHus 3a0ayu, KOHCMPYUpoeams K OOHOI MoOenu
Ppeutersi HeCLONCHOT 3a0a4y pasHsle MOOeIU MEKCMA 3A0aYl;

®  3HaMb U NPUMEHAMb 00a cnocoba NOUCKA peuteHus 3a0aq (om mpebOoSaHUsL K YCAOBUIO 1 OM YCA0BUS K
mpeboeanuio);

®  MOOENUPOBAMb PACCYHCOCHUS NPU NOUCKE PEULeHUs 3a0ad ¢ NOMOUbIO 2pagh-cxembl;

®  @wIOeNAMb IMANDL PEULEHUS 300AUY 1 COOEPHCANIUE KAHCO020 SMANd;

®  YMemb blOUpaAMb ONMUMOIbHLIL MemoO peuleHus 3a0aq4i U OCO3HABAMb 6blOOp Memood,
PACCMAMPUEAMb PA3IUYTHBIE MEIOObL, HAXOOUMb PA3HBIE PEULeHUs. 3A0AYU, €CTU 803MONCHO,

*  QHANU3UPOSAMDb 3aMPYOHEHUs. NPU PeULeHUU 3000,

®  GLINOIHAMb PA3IUYHbIE NPeoipPa306anis NPeONONCeHHOl 300a4ll, KOHCHMPYUPOSAms HOGble 3a0a4lL U3
OaHHOT, 8 MOM uucie 0bpamuvle;

*  UHMEPNPemMUPOSaAb GbIYUCIUMENbHbIE Pe3YIbMAmbl 6 3a0aye, UCCIe006ams NOLYYEHHOe peulenue
300a4U;

*  QHANUBUPOSAMb 6CEB0IMOICHBIE CUMYAYUU 83AUMHOS0 PACHOLONCEHUSI O8YX OOBLEKMOE U USMEHEHUE UX
XAPAKMEPUCIIUK APU COBMECHHOM O8UICEHUI (CKOPOCb, 6peMsl, PACCIOSHUE) APU PeuteHul 3a0ay HA OGUICEHIUe
06YX 00BEKMO8 KAK 6 OOHOM, MAK U 8 NPOMUBONONONCHBIX HANPAGIEHIUSIX,

®  UCCHe008aMb ECEEOIMONICHDIC CUMYAYUI NPU PEULeHUU 3a0ay HA O8UdICEHUe NO pPeKe, PACCMAMPUEams
pasivle CucmeMvl OMC4Ema,
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®  pewams pazHooOGpa3HbIE 3A0AUNU ( HA YACHIL Y,

e  pewams U OOOCHOBLIGAMb CE0€ peuieHue 3a0ay (6vl0eisims MAMEMAMUYECKYI0 OCHOBY) Hd
HAXOJMCOEHUe YACMU YUCAA U YUCTA NO €20 YACMU HA OCHO8Ee KOHKPEMHO20 CMbICA Opodu;

®  0CO3HABAMD U OOBACHAMS UOCHMUYHOCb 30004 PAHBIX MUNOS, CEA3bIBAIOUIUX MPU GEAUYUHB]
(Ha padomy, Ha NOKYNKU, HA OBUJCEHUE). 6bI0esiMmb MU GeIUYUHbI U OMHOULEHUSL MedcOy HUMI,
HPUMEHSAMb UX NPU PeueHtl 3a0ay, KOHCMPYUPOBams cOOCMEEHHbIE 3a0ay YKA3AHHbBIX MUNOG;

®  1a0emb OCHOBHBIMU MEMOOAMU PeULeHUs 3004 HA CMeCU, CHIAGbI, KOHYEHMPAYUIL,

®  pewiams 30044 HA NPOYEHMbL, 8 MOM HUCIe, CLOHCHbIE NPOYEHMbI ¢ 0OOCHOBAHUEM, UCNONB3YS PA3HBIE
cnocodwl;

®  peuamo 102udecKue 3a0a4u PAHbIMU COCOOAMU, 8 MOM uucie, ¢ 08yMa OioKkamu 1 ¢ mpemsa O1oKaAM
OAHHBIX ¢ NOMOULBIO MADIUY;

®  pewams 3a0ayu NO KOMOUHAMOPUKE U MEeOPUU 6ePOSMHOCHEN HA OCHOBE UCNOIb30GAHU UZYHEHHBIX
MemO008 U 000CHO8LIBAMb peuLeHUe;

®  peuiamv HeCIONCHbIE 300U NO MAMEMAMUYECKOU CIMAMUCIUKE,

®  061A0eMb OCHOBHLIMU MEMOOMU DeUleHUs CHONHCEeMHBIX 3a0ay: apupumemuyeckuti, aieebpaudeckut,
nepebop GAPUAHMOB, 2e0MeMPUYECKUT, 2PAPUUECKUti, NPUMEHIMb UX @ HOBbIX N0 CPAGHEHUIO C U3VYeHHBIMIU
CUmMyayusx.

B noBceaHeBHOM KU3HH U NIPH U3Y4YEHHH APYTHX NPEIMETOB:

o guldenAMb NpU peuteHuu 30a0a4 Xapakxmepucmuky paccmMampueaemoil 6 3aoave cumyayui,
OMAUYHBIE OM PeaIbHbIX (Me, Om KOMOpPsIX AOCMPALUPOBANUC), KOHCHPYUPOSAMb HOBble CUMYAYUU C
YVUEMOM IMUX XAPAKMEPUCMUK, 6 YACMHOCMU, NPU peuleHuy 30004 HA KOHYeHMpayuu, Y4umsi6ams
NIOMHOCMb 6elecmsd;

®  pewams U KOHCHIPYUPOSAMb 3A0aYU HA OCHOBE PACCMOMPEHUs PeaibHbIX Cumyayuili, 6
KOMOpwIX He mpedyemcst MOYHbII GuIYUCTUMENbHYII Pe3yTbmanm,

®  pewams 300a4u HA OBUNCEHUE NO PeKe, PACCMAMPUBAsL PA3HbIE CUCMEMbI OMCYend.
CraTHcTHKA M TEOpHsI BePOSITHOCTEH

o Onepupoeamv NoHAMUAMI: CMOLOYAMbIE U KPY2O8ble OUAZPAMMbI, MAOIUYbl OAHHBIX, CpeOHee
apughmemuueckoe, Meouana, HauboavUiee U HAUMEHbULEE 3HAYEHUS 6blIOOPKU, pA3ZMax 6wlbopKu, oucnepcus u
CMAaHOApmMHoe OMKIOHEHUE, CAVUATIHAS USMEHYUBOCIb,

®  U36NEKAMb UHPOPMAYUIO, NPEOCMABTEHHYIO 8 MAOIUYAX, HA OUACPAMMAX, SPAPUKAX;

®  cocmasisms madauYysl, CMPoOUmMs OUALPAMMBbL U 2PADUKU HA OCHOBE OAHHBIX,

®  Onepuposams NOHAMUAMU. PAKMOPUAT YUCIA, NEPECMAHOBKI U codemanus, mpeyeonvruk Tackansa;

®  NPUMEHAMb NPAGIIO NPOU3EEOCHUS NPU PeUleHUN KOMOUHAMOPHBIX 300aY,

®  onepuposamv HNOHAMUAMU: CAYYQUHLII ONbIM, CAVYAUHBIL 6bIO0pP, UCHBIMAHUE, 3JTeMEHMAPHOE
cayuatinoe codvimue (ucxod), riaccuyeckoe onpeoeieHie GepOIMHOCMU CAYHAIHO20 COObIMUS, Onepayuu Hao
CHYHATIHLIMY COOBIMUAMIU,

®  NpedCmasIAMb UHPOPMAYUIO C NOMOUBIO KPYeo8 Diinepd;

®  pewiamv 30004 HA GbIYUCIEHUE 6EPOIMHOCHIL C NOOCHeMOM KOIUYECMBA 6APUAHIMOE C NOMOULbIO
KOMOUHAMOPUKIL.

B noBceaHeBHOM KU3HH U NIPH U3Y4YEHHH APYTHX NPEIMETOB:

®  u36IEKAMb, UHMEPNPEMUPOSAMDb U NPeodpa308bieams UHGopmayuio, NPEOCMABIEHHYIO 6 MAaOIuYAX,
HA OUQCPAMMCX, 2PADUKAX, OMPANCAIOWYI0 CBONUCMEA U XAPAKMEPUCMUKU PeqbHbIX NPOYECco8 U sI8eHUil;

®  onpedenamv CMAMUCMUYECKUE XAPAKMEPUCIUKI GbIOOPOK NO MADIUYAM, OUASPAMMAM, ZPAPUKAM,
BbINOIHAMb CPAGHEHUE 6 3AGUCUMOCTIL OM Yeal PeUuleHUs 3a0ayl;

®  OUYeHUBAMb 6ePOSIMHOCHb PEAIbHBIX COOLIMUIL U SIBNEHUII.

o .

IIpeodpazoBanus

o Onepuposame nonsimuem OBUdNCEHUs U NPeodPA306aHUs. NOO0OUsA, 61a0ems  NpuUémMamu
nocmpoenust pucyp ¢ UCnoNb306aHUEM OBUNCEHUIl U NPeodpa3osanuii NOOOOUs, NPUMEHSAMb NOJYYEeHHbIE
SHAHUSL U ONBIM NOCMPOEHUIl 8 CMEICHBIX NPeOMEMAX U 8 PEANbHBIX CUMYAYUSX OKPYIHCAIOUe20 MUpA;

o cmpoums ucypy, nHOOOGHYI0 OAHHOM, NOTBL306AMBCA CBOUCMBAMU NOO0OUS 015l OOOCHOBAHUS
ceoticms ueyp;

®  NpuUMeHsMb CEOICMEA OBUdICEHUT 015l NPOBEOeHUsl NPOCMETULUX 0OOCHOBAHUTI C8OTICME (u2yp.
B noBceaHeBHOM KU3HH U NIPH U3Y4YEHHH APYTHX NPEIMETOB:

®  NpUMEHAMb CEOIICMEA OBUINCEHUIl U NPUMEHAMb NOO0OUE OJisi NOCMPOEHUT U bIYUCTIEHIUI.
BekTopbl H KOOPAUHATBI HA IJIOCKOCTH
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o Onepuposamv NOHAMUAMU GEKMOD, CYMMC, PAZHOCHb GEKMOPOG, NPOU3EEOeHUE 8eKMOPA HA YUCTO, YOl
MeNHCOY BeKMOPAMIL, CKANAPHOE NPOU3GEOCeHUE BEKMOPO8, KOOPOUHAMbL HA NIOCKOCHIU, KOOPOUHAMbI 6EKMODA,;

®  GBINOIHAMb OClicmEUA HAO GeKMOPAMU (CAONCEHUE, GLIYUMAHUE, YMHOMNCEHUE HA HUCIO), 8bIYUCIAMD
CKANAPHOE Npou3eeoeHe, onpedeiims 8 NPOCMENUUX CIYHAAX Y20l MeHCOY 8eKMOPAMU, GbINOIHAMb DA3NONHCEHUE
6eKMOPa HA COCMABNAIOWUE, NPUMEHAMb NOLYYEeHHbIe 3HAHUA 6 (Qu3uKe, NOIL30BAMbCS POPMYIOU GbIYUCTEHUS
PAcCmoaHUs MeAHCOY MOYKAMU NO U3GECMHBIM KOOPOUHAMAM, UCNOIb308AMb YPAGHEHUS ueyp Ons peuteHus 3a0a4;

®  NPUMEHAMb GEKMOPbL 1 KOOPOUHAMbI OISl PeULeHUs 2eOMEeMPULECKUX 30004 HA 8bI4UCIeHUE ONUH, Y2l08.
B noBceaHeBHOM KU3HU M MPU U3YYE€HUH APYIrHX NpeaMeToB:

®  ULCNONB306AMb NOHAMUIL BEKMOPOG U KOOPOUHAM Ol peuienus 3a0ay no Qusuxe, 2eoepapui u opyeum
YuebHbILM npeoMeman.
HcTropust MmaTeMaTUKH

o Xapaxmepuzosams GKIAO GbIOAUWUXCA MAMEMAMUKOE 6 PA36UmMue MAmemMamux U UHbIX
HAyuHbIX 001acmeil;

®  nonHuUMams pois Mamemamuru 6 pazsumuu Poccuu.
MeToabl MATEMATHKH

o Jcnons3ys usyyeHnsie Memoosl, HPOGOOUMb OOKAAMENbCMBO, 8bINOIHAMY ONPOBEPIHCEHUE,

o GuIOUPAMY U3YUEHHBIE MEMOObI U UX KOMOUHAYUU OJIsl PeuteHUsE MAMeMamu4ecKux 3a0ay;

®  UCNONB306AMb MAMEMAMUYECKUE 3HAHUS Ol ONUCAHUSL 3AKOHOMEPHOCMEN 8 OKpYdcaruyeil
oelicmeumenbHOCHU U NPOU3BEOCHUSX UCKYCCIBA,

®  npumeHsms Hpocmeliuiie HpOSPAMMHbBIE CPEeOCmBA U 9AeKMPOHHO-KOMMYHUKAYUOHHBIE
cucmemul Npu peutenuy MameMamuyeckux 3a0ady.

BBINYCKHHK NOJYYHUT BO3MOKHOCTh HAYYHUThCS B 8-9 Ki1accax Aisl yCemHOro npoaoJ/zKeHus
o0pa3oBaHus HA YIiIy0JIEHHOM ypOBHe

DJIeMeHTHhI TEOPHH MHOMXKECTB U MATEMATHYECKOH JIOTHKH

e (CB00OAHO ONEPUPOBATH MOHATHIMU. MHOXKCCTBO, XapaKTCPHUCTHKH MHOXKECTBA, 3JIEMCHT MHOXKECTBA,
MYCTOE, KOHCUHOE U OCCKOHEUHOE MHOXKECTBO, OAMHOKECTBO, MPUHAAICKHOCTD, BKIIOUCHHE, PABCHCTBO MHOMKECTB,
CIOCcoOBI 3a1aHHE MHOXKECTBA,

®  3372BaTh MHOXKCCTBA PA3HBIMH CIIOCOOAMIU;

®  [POBEPATH BHIOIHCHHE XAPAKTCPHUCTHUCCKOTO CBOUCTBA MHOXKECTBA,

e  cBOOOJHO ONEPUPOBATH MOHATUAMHU: BRICKA3BIBAHUE, HCTUHHHOCTD U JIO)KHOCTh BBICKA3bIBAHHUS, CIIOXKHEIC
U OPOCTHIC BBICKA3BIBAHMS, OTPHULAHHUEC BBHICKA3BIBAHWH, MCTHHHOCTh U JIOKHOCTh VTBEPXKACHHS WU €0 OTPHLAHHMS,
OTICPALIUH HAJ BBICKA3bIBAHHSAMU: M, HITH, HE YCIOBHBIC BRICKA3BIBAHUS (MMILTHKALINH);

®  CTPOHTH BBICKA3BIBAHHUS C HCIONb30BAHICM 32KOHOB aIrcOphl BBICKA3BIBAHHH.
B noBceaHeBHOM KU3HU M MPU U3YYE€HUH APYIrHX NpeaMeToB:

®  CTPOUTH PACCYXACHHS HA OCHOBE MCHOJBb30BAHUSA MIPABUII JIOTHKH,

®  HCMOJB30BaTh MHOMKECTBA, OMEPAILMH C MHOYKECTBAMHU, UX TIpadUyecKoe TPEACTaBICHUES IS
OTMHCAHUS PEATbHBIX TIPOLIECCOB U SIBJIEHUH, MPU PEIICHUH 337a4 JPYTUX YI4eOHBIX MPEIMETOB.
Yucaa

e (CBoboaHO omepHpoBaTh MOHATHAMHU. HATYPAIBHOC YHCIO, MHOXECTBO HATYPAIBHBIX YHCET, LETI0C
YHCIIO, MHOMKECTBO LCIBIX YHCEN, OOBIKHOBEHHAs ApoOb, ACCATHYHAS APOOb, CMEIIAHHOC YHCIO, PALMOHAITBHOC
YHCIIO, MHOXKECTBO PALIMOHAJBHBIX YHCEN, HPPALHOHAIBPHOEC YHCIO, KOPCHb CTCIICHH N, ACHCTBUTENBHOC UHUCIIO,
MHOKECTBO JCHCTBUTCIBHBIX YHCEN, I'COMETPUYCCKAsh WHTCPIPETALMS HATYPATIbHBIX, LETbIX, PALHOHAIBHBIX,
JCUCTBUTCIBHBIX YHCE;

®  [OHWMATH H OOBACHATH PA3HULY MEKIY MO3ULIMOHHONW H HEMOZUITHOHHOH CHCTEMaMH 3aITUCH YHCE;

®  [ICPCBOAUTH YHCIA M3 OJHOH CHCTEMBI 3aIUCH (CHCTEMBI CUMCIICHUS) B APYIVIO;

e  TOKA3bIBaTh W MCIONB30BATH OpH3HAKK aenmuMoct Ha 2, 4, 8, 5,3, 6, 9, 10, 11 cymmsl i ipon3BeACHUS
YHCEN MPH BHITOTHCHUH BBHIUHCICHUH U PELICHUH 32,424,

®  BBINOJHATH OKPYIJICHUC PALlOHABHBIX H HPPALIMOHATBHEIX YHCEI C 3aJaHHOH TOYHOCTBIO;

®  CpaBHMBATH ACHCTBUTEIBHBIC UHCIA PA3HBIMU CIIOCOOAMMU;

®  VOOPAJOYHBATH YUCIA, 3ANHCAHHBIC B BUAC OOBIKHOBEHHOH U JCCATHYHON APOOH, YHCNA, 3aIMUCAHHEIC C
HCIONB30BAHUEM APUPMETHICCKOTO KBAAPATHOTO KOPHS, KOPHEH CTEereH: Oompie 2;

e naxoaute HOJ| u HOK uncen pasHeiMu ciocodaMu B HCIIONB30BATh UX IPH PELICHUH 32134,

®  BHINOJHATh BBIUUCICHHS W MPEOOPA30BAHUS BBIPAKCHHUH, COACPKAIINX ACHCTBUTEIBHBIC YHCNIA, B TOM
YHCIC KOPHU HATYPATbHBIX CTCICHEH.
B noBceaHeBHOM KU3HU M MPU U3YYE€HUH APYIrHX NpeaMeToB:

®  BBIMOJHITh U OOBSICHATH PE3YJIbTAThl CPABHEHUS PE3YJILTATOB BBIYUCICHUNA TPU PELICHUH
MPAKTHYECKUX 3a/1a4, B TOM YHUCJIE IPUOJMKEHHBIX BRIYUCIICHUM, UCTIONB3Ys Pa3Hble COCOObI CPaBHEHUIA,
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®  3aNKCBIBATB, CPABHUBATH, OKPYIJIATh YUCJIOBBIE NAHHBIE PEAJbHBIX BEJIUYUH C UCIOJb30BAHUEM
Pa3HBIX CUCTEM U3MEPEHUS,

® COCTaBJsITh W OICHUWBATh pPAa3HbIMH CIOCOOAMH YHCIIOBBIE BBIPAXKECHHUS TNPH PEIIECHUH
NPaKTUYECKUX 3aa4 U 3a7a4 U3 APYTUX yueOHbIX MPEIMETOB.

ToxnecTBeHHbIe IPeodpPa3oBaHUA

e (CBoOOIHO ONEPUPOBATH MOHITHAMH CTETIEHH C IIETBIM M JPOOHBIM MOKa3aTeleM;

®  BBHINOJHATH JOKA3aTEIbCTBO CBOMCTB CTETIEHU C LENBIMU U IPOOHBIMH MOKA3aTEISIMI,

e  ONepUPOBAThb MNOHATUSIMU «OJHOYJIEH», «MHOTOWIEH», «MHOIOYJIEH C OJHOM MEPEMEHHONY,
«MHOTOWJIEH C HECKOJbKUMH TEPEMEHHbIMUY», KO3(P(PHUIMEHTbl MHOTOWIEHA, «CTaHAAPTHAs 3aIllCh
MHOTOYJIEHa», CTENEHb OAHOYJIEHA U MHOTOYJIEHA,

e  cBOOOMHO BNIAIETh MPUEMAMHU NPEOOPA30BAHMS LENBIX U IPOOHO-PAIIOHAIBHBIX BBIPAXKEHN;

®  BBINOJHATh PA3JIOKEHHE MHOTOWIEHOB HA MHOYKUTEIH Pa3HBIMU CIIOCO0AMH, € UCTIOJIb30BAHUEM
KOMOWHAIMIA Pa3JIMYHbIX TPUEMOB,;

e HCIoONB30BaTh TeopeMy Buera m teopemy, oOpaTHyro Teopeme Buera, mima moucka kopHeit
KBaJIPATHOIO TPEXWIEHA U JIs PELIeHUs 3a1a4, B TOM 4HCIIE 334a4 C apaMeTpaMH Ha OCHOBE KBaAPAaTHOIO
TPEXYIIEHA,

e  BBINOJIHATH AEJEHUE MHOTOUYJIeHA HA MHOTOYJIEH C OCTAaTKOM,

®  J0Ka3bIBAaTh CBOMCTBA KBAJPATHBIX KOPHEH U KOPHEH CTENEHU 77,

®  BBINOJHATH NPe0OPa30BaHMs BBIPAKEHNUHN, CONEPIKAIINX KBAIPATHBIE KOPHU, KOPHH CTETICHU H,

e cBOOONHO ONEPUPOBATH  TOHATHSIMH  «TOJKAECTBO»,  «TOXIECTBO HA  MHOXECTBEY,
«TOXKIECTBEHHOE MpeoOpa3oBaHuey;

o 1||' kY = ik
®  BBHINOJHATh PA3IMUHBIC TPEOOPA30BAHUS BBIPAKEHUN, COAEPIKALITIX MOI[y.]'II/I.( * ) *

B noBceaHeBHOM KU3HH U NIPH U3Y4YEHHH APYTHX NPEIMETOB:

®  BBHINOJHATH MpeoOpa3oBaHUs U JEHCTBUA C OYKBEHHBIMH BBIPAKCHHUSMH, YHCJIOBBIC
K03(ppULIMEHTBI KOTOPBIX 3aITMCAHBI B CTAHAAPTHOM BHIIE,

®  BBHINOJHATH MPe0OPA30BAHNS PALMOHAIBHBIX BBIPAKCHUN MTPH PEIIEHUH 3a1a4 IPYrux y4eOHbIX
MIPEAMETOB;

®  BBHINOJHATH MPOBEPKY IMPaBIOMOAOOMS (PU3NUECKUX M XUMHYECKHX (OPMyNT Ha OCHOBE
CPaBHEHHUsI Pa3MEPHOCTEN U BAJIGHTHOCTEM.
YpaBHEHHUS M HEPABEHCTBA

e (CBo0oaHO omepUPOBATH MOHATHAMH. YPAaBHCHHE, HCPABCHCTBO, PABHOCHIBHBIC YPAaBHCHHS U
HCPABCHCTBA, YPABHCHUC, ABJIAIOLICCCA CICACTBUCM APYTOro ypaBHCHHA, YPAaBHCHUA, PABHOCUJIPHBIC HA MHOXKCCTBC,
PaBHOCHIBHBIC TPEOOPA3OBAHMS YPABHCHHIA,

e pelaTh pasHbIe BHUIbl YPABHEHUN W HEPABEHCTB U UX CHCTEM, B TOM YHCJI€ HEKOTOpbIE
ypaBHeHUs 3 1 4 creneHel, 1poOHO-palIOHANBHBIE 1 HPPALIOHABHEIE,

e 3HATh TeopeMy Buera nis ypaBHEHUN CTENEHHU BbILIE BTOPOH;

® [TOHMMATb CMBIC] TEOPEM O PAaBHOCHJIBHBIX U HEPABHOCHIIBHBIX MPEOOPa30OBAHUSIX YPABHEHUH U
YMETb UX NOKa3bIBATh,

®  BJAJETh Pa3HBIMHU METOJAMU pEIleHHs] YPaBHEHMI, HEPABEHCTB U UX CHUCTEM, YMEThb BBHIOUPATH
METOJ peIeHust U 0OOCHOBBIBAThH CBOH BBIOOD;

® UCHOJBb30BaTb METOJ HHTEPBAJIOB Uil pEIIEHUs HEPAaBEHCTB, B TOM 4YHCIe JpoOHO-
PALMOHATIBHBIX U BKJIFOUYAIOIIHNX B Ce0sl HPPALMOHAIbHBIE BBIPAKECHNUS,

e pewmarb anreOpanvyecKre YpaBHEHHUS M HEPABEHCTBA M HUX CHCTEMBl C IlapaMeTpamu
anredOpandeckuM U rpapuuecKuM METOIAMH;

e  BJIAAETb PA3HBIMHU METOJAMH JOKA3aTENbCTBA HEPABEHCTB,

e  pelIaTh YPaBHEHUS B LEJBIX YUCTIAX,

e u300pakaTh MHOXKECTBA HAa IUIOCKOCTH, 3a7aBacMble YpPAaBHEHHUSIMH, HEPAaBEHCTBAMH U HUX
CHUCTEMAaMH.
B noBceaHeBHOM KU3HH U NIPH U3Y4YEHHH APYTHX NPEIMETOB:

® COCTaBJATb U peulaTb yYpPaBHEHMs, HEPABEHCTBA, MX CUCTEMBbl NMPHU PELICHUM 3a7ad APYTrUx
yueOHBIX IPEIMETOB,;

®  BBHINOJHATH OLEHKY NPaBAONOAOOUs PE3yJbTATOB, MOJYYAaE€MBIX IPH PEIIEHUH Pa3IMIHBIX
ypPaBHEHHH, HEPABEHCTB M UX CHCTEM IPH PEIIEHUH 33a4 APYTHX YIEOHBIX MPEIMETOB;
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®  COCTaBJSITh M PeLIaTh YPaBHEHHs] M HEPABEHCTBA C MapaMeTpaMH NPU PELISHUH 3ajad APYTHX
yueOHBIX IPEIMETOB,;

®  COCTaBJSITh YPaBHEHHE, HEPABEHCTBO MJIM HX CHCTEMY, ONHCBHIBAIOIINE PEANbHYI0 CHUTYALUIO
WA TIPUKJIATHYIO 3a7a9y, HHTEPIPETUPOBATH MOJYYEHHBIC PE3YIIbTATHL
DyHKUUH

e (CBoOomHO OnepupOBaTh MOHATHIMH: 3aBUCUMOCTb, (PYHKLIMOHAIbHAS 3aBUCUMOCTb, 3aBUCHMAasI
U HEe3aBHCHUMas NepeMeHHble, (YHKLUsS, CIOCOObl 3amaHus (YHKIHMH, apryMEHT W 3Ha4YeHue (QyHKIuH,
00JacTh OTNpenesIeHNs U MHOYKECTBO 3HaUeHMsI (PYHKLUH, HYJIU QYyHKIHH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA,
MOHOTOHHOCTb (PYHKLMH, HauOOJblIee M HAUMEHbIIEE 3HAUEHHs, YETHOCTH/HEYETHOCTh (DYHKIUH,
NepUONNYHOCTh (PYHKIMH, rpaduk (QYHKINH, BEPTHKAIbHAs, TOPHU3OHTAJIbHAs, HAKJIOHHAs ACHMITOTHI,
rpadpuK 3aBUCUMOCTH, He SABJISIOIIEHCS (PyHKIHEH,

e crpouth rpaduku (YHKOWA JUHEHHOW, KBaJAPATHYHOH, MPOOHO-TMHEWHOH, CTENMEeHHOW Mpu
PA3HBIX 3HAYEHHSAX TIOKA3ATENs CTEICHH, } =|x

,
®  HCIONBL30BaThH NpeoOpasosanuss rpaduka ¢GyHkmuu y = f(x) and nocTpoeHus rpadukos
bynxumit y =af (kx+b)+c;

®  aHAJM3UPOBATH CBOMCTBA (PYHKIMI U BHJ rpaduka B 3aBUCHMOCTH OT apaMeTPOB;

e ¢BOOOIHO OIEePUPOBATH MOHSTUAMUA MOCJIEA0BATENBHOCTD, OrpaHU4Ye€HHAast
NOCIIeIOBATEeIbHOCTh, MOHOTOHHO  Bo3pactaromas  (yObIBaromasi)  IOCHENOBATEIbHOCTb,  Mpene
MOCJIEAOBATEIPHOCTH, apu(pMeTHIeCKasi MPOrPeCcCHsi, TeOMEeTPUYecKasl MPOTPECcCHs, XapPaKTEPUCTUIECKOE
CBOMCTBO apudpmMeTHdecKoil (reoMeTpHIECKO) MPOTPECCHH;

®  HCMOJB30BaTh METOJ MAaTEeMAaTHYeCKOHW WHAYKUMUU JUIsi BbiBOJAA (DOPMYJ, IOKA3aTeIbCTBA
PaBEHCTB M HEPABEHCTB, PELICHHUs 3a1a4 Ha JEITUMOCTb,

®  HCCIIENOBATH MOCIEAOBATENBHOCTH, 3aJaHHBIE PEKYPPEHTHO,

e pemaTh KOMOWHUPOBAHHBIC 3a1a4YH HA APUPMETHUECKYIO U T€OMETPUIYECKYIO MPOTPECCHH.

B noBceaHeBHOM KU3HU M MPU U3YYE€HUH APYIrHX NpeaMeToB:

® KOHCTPYUPOBATh W HCCIENOBaTh (DYHKIMH, COOTBETCTBYIOIIME pEaNbHBIM MpoLeccaM |
SIBJICHUSIM, WHTEPIPETHPOBATh MOJYYCHHBIE PE3YJbTaThl B COOTBETCTBUU CO CHEUU(UKON HUCCIEAyEMOTO
MPOLECCa WM SBJIEHUS,

®  HCMOJB30BaTh rpaduKy 3aBUCUMOCTEH TS UCCIIEIOBAHUS PeabHBIX MPOLIECCOB U SIBJICHUH;

® KOHCTPYHUPOBATh U HMCCIENOBATH (PYHKIHMH MPH PEIISHUU 3a1a4 APYTUX YYeOHBIX MPEIMETOB,
UHTEPIPETHUPOBATH MOJYYCHHBIE PE3YJIBTAThl B COOTBETCTBUH CO crielU(UKO yaeOHOTO mpenMeTa.
CraTucTHKA U Teopusi BEepPOSITHOCTEH

e  (CB0o0oaHO OmepHpPOBATh MOHATHAMU: CTOIOYATHIC M KPYTOBBIC AUArPaMMbl, TaOIHLBI JAHHBIX, CPEAHEE
apudMeTHIecKoe, MeIuaHa, HAauOONMbIICE W HAWMCHBIICEC 3HAYCHUS BBHIOOPKH, pasMax BbIOOPKH, JUCTICPCHS H
CTaHJAPTHOE OTKIOHCHHE, CIVIAWHAS H3MCHUNBOCTE;

e  BHIOUpaTh HanboNee VAOOHEIN criocod mpeacTaBiacHUs HHpopMaLyy, aacKBaTHEIN €€ CBOHCTBAM H LIETAM
aHaIM3a;

®  BBIYHC/IATH YHCIOBBIC XaPAKTCPUCTHKU BBIOOPKH;

e  cBOOOJHO ONECPUPOBATH MOHATHAMH. (AKTOPHAT YHCIA, NEPECTAHOBKH, COUYCTAHHS M PA3MCIICHHS,
TpeyrombHuk [lackarms;

e  cBOOOJHO ONMEPHPOBATH MOHATHAMH. CIVYAWHBIN OIBIT, CIYYAHHBIA BEIOODP, UCHBITAHUE, BICMCHTAPHOS
CAyYaiiHOS COOBITHE (MCXOM), KIACCHUYCCKOS OMPEACACHHE BCPOITHOCTH CAYYAHHOTO COOBITHS, OIMCPALIMA HAJ
CIy4aiHBIMH COOBITHAMH, OCHOBHbIC KOMOUHATOPHEIC (POPMYJIBI;

e  cBOOOJHO ONMEPHPOBATH MOHATHAMH. CIVYAWHBIN OIBIT, CIYYAHHBIA BEIOODP, UCHBITAHUE, BICMCHTAPHOS
cnyyaiiHoe cOOBITHE (HCXOJ), KIACCHUCCKOE OIMPEACICHUE BEPOATHOCTH CIYYAHHOrO COOBITHS, ONEpaLHH Hax
CIy4aiHBIMH COOBITHAMH, OCHOBHbIC KOMOUHATOPHEIC (POPMYJIBI;

®  3HATH NPHUMCPHI CIYYAHHBIX BETMYHH, U BBIYUC/ISITE HX CTATHCTHICCKHE XaPAKTCPUCTHKH;

®  HCHOJB30BaTh (POPMYJIbI KOMOMHATOPUKHU TPH PEIIEHHH KOMOMHATOPHBIX 33/ad,;

e  pemiaTh 33/1a4M Ha BHIYHCIICHUE BEPOSITHOCTH B TOM YHCJIE C HCIIOJIB30BAHUEM (HOPMYIL.

B noBceaHeBHOM KU3HU M MPU U3YYE€HUH APYIrHX NpeaMeToB:

® MpeACTaBNsATh MHPOPMAIMIO O PEAbHBIX MPOLIECCaX U SIBJICHUSIX CIOCOOOM, aJeKBATHBIM €&

CBOWCTBaM U LIEJIN UCCIEAOBAHMS,
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®  AQHAIM3UPOBATHP U CPABHUBATh CTATUCTUYECKHE XAPAKTEPUCTHKH BBIOOPOK, MOJYYEHHBIX B
nporecce peLIeHus NMPUKIAAHON 3a7aud, W3YYeHHs] PEaJbHOTO SIBJICHUS, PELICHUs 3aJadd U3 JPYTUx
yueOHBIX IPEIMETOB,;

®  OIICHMBAThH BEPOSITHOCTb PEATBHBIX COOBITHI U SIBJICHUI B Pa3IMYHBIX CUTYaLHsX.

TexcToBbIE 3a7a4H

e Pemarh nmpocThIe U CIOXKHBIE 337]a4UH, a TAK)KE 3a/1a4H TIOBBIIIEHHON TPYAHOCTH M BBIAENATDH UX
MaTeMaTHIECKYI OCHOBY;

®  pacro3HaBaTh Pa3HbIE BUIbI U THIIbI 33/1a4,;

®  UCIOJb30BAaTh pPa3HbIE KpPaTKHE 3amMCH KaK MOJENH TEKCTOB CIIOKHBIX 3a7a4 M 3am1ad
MOBBIIIEHHON CJIOKHOCTH JUISI TOCTPOSHHSI TOMCKOBOM CXEMBI U PEIIEHHs 3a/a4, BBIOMpPaTh ONTUMABbHYIO
IUISL pacCMaTPUBAEMOH B 3a/1a4€ CUTYallUH MOJIENb TEKCTa 3aa4Hy,

® pa3iIu4yaTh MOAETb TEKCTa W MOJENb PEIICHUS 3ahadH, KOHCTPYHPOBATh K OJHOW MOAEIH
pELIeHHsI CTIOXKHBIX 33724 Pa3HbIE MOJIENIN TEKCTa 3a/1a4H;

® 3HaTh W NPUMEHITH TPH Crocoba Momcka pemeHus 3aaad (OT TpeOOBaHUS K YCIOBHIO M OT
yCcIoBHs K TpeOOBaHMIO, KOMOWHIPOBAHHBIH);

®  MOJEJIHMPOBATH PACCY)KIAEHHSI MPH MOVCKE PELIEHHS 331a4 C IIOMOIIBIO rpad)-CXeMBbl;

®  BBIICJSITH ATAIBI PEIIEHU 3a1a41 U COZIEPIKaHUe KaXKI0TO 3Tara;

e yMeThb BBHIOMpPATh ONTHUMAJIBHBIH METOA pPEIIeHHs] 3aJa4d W OCO3HaBaThb BBIOOP MeETOMA,
paccMaTpUBaTh PA3IMUHBIE METO/IbI, HAXOIUTh Pa3HbIE PELICHHUS 3a1a4H, €CJIH BO3MOYKHO,

®  AHAJIM3MPOBATH 3aTPYAHEHUS NPU PELICHUH 3a1a4,

®  BBHINOJHATH pAa3JIMYHbIE NPeoOpa3oBaHMsA NPEIJIOKEHHOH 3ahadd, KOHCTPYHMPOBATb HOBBIE
3a/a4d U3 JaHHOM, B TOM YHCIIE OOpaTHBIE,

®  UHTEPIPETUPOBATH BHIYUCIUTEbHBIC PE3YJIBTATHI B 33/1a4€, UCCIIEAOBATh MOJTyYEHHOE PEeIeHHE
3am1a4y;

® U3MEHATh YCJIOBHE 3a1a4 (KOJWYECTBEHHBbIE WM KAuyeCTBEHHBIE JAHHBIE), HCCIENOBATh
HU3MEHEHHOE MPeoOpa3oBaHHOE;

®  AHAIM3UPOBATH BCEBO3MOXKHBIE CHUTYAallUM B3aWMHOTO PACIOJIOKEHHSI IBYX OOBEKTOB W
U3MEHEHHE UX XapaKTePUCTHK MPU COBMECTHOM ABIKEHUH (CKOPOCTb, BPEMsl, PACCTOSIHHE).IPH pPeIIeHUe
3ama4 Ha [BWKEHHE [BYX OOBEKTOB Kak B OJHOM, TaK W B IPOTHUBOTOJIOXKHBIX HAIPABICHUSX,
KOHCTPYHPOBATh HOBBIE CHTYAILlMH HA OCHOBE M3MEHEHHsI YCIOBHH 3a71au TIPU IBUKEHHUH TI0 PEKE;

®  UCCIIEIOBAaTh BCEBO3MOXKHBIE CHTyallUd TIPH pEIIeHWH 3a7ad Ha JABIDKEHHE TII0 peKe,
paccMaTpUBaTh Pa3HbIE CUCTEMBI OTCUETA,

e pewarb pa3sHOOOPa3HBIE 3a/1a4H KHA YACTHY,

e pemarb M OOOCHOBBIBATH CBOE€ pELICHHE 3a7ay (BBIOENATP MATEMAaTHYECKYIHO OCHOBY) Ha
HAXOJKIACHHUE YaCTH YUCJIA M YHCIIa [0 €r0 YaCTH HAa OCHOBE KOHKPETHOTO CMBICHA APOOH,

e  OOBSACHATH MACHTUYHOCTb 337a4 Pa3HBIX TUIOB, CBSI3BIBAIOIIMX TPH BENUYMHBI (Ha padoTy, Ha
MOKYIKH, HAa MABIDKEHHE). BBIAENATH 3TH BEJWYUHBI M OTHOLICHHWS MEXAYy HHMH, NMPHUMEHSATb UX IPH
peLIeHNH 3a7a4, KOHCTPYHPOBATh COOCTBEHHBIE 33/1a4 YKa3aHHBIX THIIOB;

L4 BJIAACTh OCHOBHBIMU MCTOAAMHU PCHICHUA 3a1a4 Ha CMCCH, CIUIaBbl, KOHICHTPAIWU, UCTIOJIb30BaATh UX B
HOBBIX CUTYyalUAX MO OTHOMICHUIO K U3YUCHHBIM B IIPOLICCCC O6yquI/IH;

e  pemiath 337a4YM HA MPOLEHTHI, B TOM YHCJE, CJIOXKHBIE MPOLIEHTH ¢ OOOCHOBAHUEM, UCTIOJNB3YS
pa3HbIe CIIOCOOBI,

®  pewarh JIOTUYECKUE 33a4d Pa3HBIMHU CIIOCOOaMH, B TOM HHUCIHE, C ABYMs OJIOKAMH M C TPeMsI
OJIOKaMH JaHHBIX C MIOMOIIBIO TAOJIHIL,

e pewmwarb 3a7a4d MO KOMOMHATOPUKE M TEOPUU BEPOSITHOCTEH HAa OCHOBE HCIIOJIb30BAHMS
U3yUYEHHBIX METOZOB U OOOCHOBBIBATH PELICHHUE;

®  pewarb HECJIOXKHBIE 33a4H 110 MATEMATHYECKON CTATHUCTHUKE,;

® OBJaeTb OCHOBHBIMH METONAMM  pCLICHHs CIOKETHBIX  3a7ad.  apU(PpMETHUECKHI,
anreOpandeckuii, nepebOp BapHAHTOB, T€OMETPUYECKHMH, TrpadUvecKul, MPUMEHSATh WX B HOBBIX IIO
CPaBHEHHIO C U3yYEHHBIMHU CUTYALHSIX.

B noBcegHeBHO¥ KM3HHM M MPH U3YYE€HHH APYTUX NPEAMETOB:

®  KOHCTPYMpPOBaTb HOBBIE MJIs1 JAHHOW 3a1a4yd 3aJadyHble CUTYallMd C YYETOM peabHBIX

XapPaKTEPUCTHK, B YaCTHOCTH, NMPH PELISHUH 3a7a4 HAa KOHLEHTPALMH, YYUTHIBATH IUIOTHOCTH BEIIECTBA,
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pewmarb U KOHCTPYHUPOBATh 33/1a4H HA OCHOBE PACCMOTPEHHSI pEasIbHBIX CUTYALNH, B KOTOPBIX HE TpedyeTcs
TOYHBIN BBIYUCIUTENbHBINA PE3YNIbTAT,

e  pelaTh 334a4U Ha JBUXKEHUE M0 PEKe, pACCMaTpUBast pa3Hble CUCTEMBI OTCUETA,

®  KOHCTPYMPOBATH 33/Ia4HbIE CUTYAINH, MPUOIMKEHHBIE K PealIbHOH 1eHCTBUTEIbHOCTH.
HcTropust MmaTeMaTUKH

L4 Iloaumars MAaTCMATHUKY KaK CTPOro OPraHu3o0BaHHYH) CUCTCMY HAYIHBIX 3HaHHI>i, B YaCTHOCTH BJIAACTD
npcACTaBJICHUAMU 00 aKCHOMATHYECKOM NOCTPOCHUUN I'COMCTPUHN U NICPBUIHBIMU NPCACTABICHUAMU O HCCBKIINAOBBIX
TCOMETPHSIX,

e  paccMaTpuBaTb MaTEMATHKY B KOHTEKCTE€ HCTOPUHU PA3BUTHS LUBWIN3ALUN U UCTOPUH PA3BUTHUSA
HayKH, TOHUMAThb POJIb MAaTEMAaTHKH B pasButun Poccun.
MeToabl MATEMATHKH

e Branerp 3HaAHUSAMH O Pa3JIMYHBIX METOJAX OOOCHOBAHUS M ONPOBEPIKEHHUS] MAaTEMaTHUECKHX
YTBEPXKACHUN U CAMOCTOATENIBHO NPUMEHSTh UX,

e  BJAJCTb HABBIKAMH AHAJIN3a YCJIOBUSA 33a4d U ONpPENEIeHUs NOAXOAIIINX IJIs PELICHHs 3aAa4
U3yUYEHHBIX METOJOB WJIM UX KOMOWHAIIN;
XapaKTepU30BaTh MPOU3BEACHUS UCKYCCTBA C Y4ETOM MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEN B IPUPOLE,
HCIOJIb30BAaTh MATEMATHYECKUE 3aKOHOMEPHOCTH B CAMOCTOSATEIIbHOM TBOPUYECTBE

Copaep:xanue y4eOHOr 0 rpeaMera
Auaredpa 7 knacc

Ne
Koanuects B TOM
Pasnenanl, TeMbl
0 4acoB yucje KP
n/n

1 BripakeHus1, TO)aeCTBa, ypaBHEHUS 22 2
2 DyHKIMU 11 1
3 CreneHb ¢ HaTypaJbHBIM NOKA3aTeIeM 11 1
4 MHOTO4IEHBI 17 2
S DopMyIIbl COKPALIEHHOTO YMHOKEHHUS 19 2
6 CucreMbl TUHENHBIX ypaBHEHUN 19 1
7 Hrorosoe noBTopeHne 6 1

Hroro: 105 10

Auredpa 8 kaace
Ne Koanuects B TOM
Pasnenanl, TeMbl
n/n 0 4acoB yucje KP
1 Paunonanpabie 1podu 23 2
2 KBanpatnsie kopHU 19 2
3 KBangparnele ypaBHeHuUs 21 2
4 Hepasencrsa 20 2
5 CreneHb C 1IeTbIM MOKA3aTENEeM. DJIEMEHThI CTATUCTUKH 14 1
6 Hrorosoe noBTopeHne 8 1
Hroro: 105 10
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No [ asa Konuuecmeo
yacos
9 kaacc

1 |Ksaaparuunas ¢hyHKIIHAS 22
2 | YpaBHEHMS U HEPABEHCTBA C OJIHOM NEPEMEHHON 14
3 | YpaBHEHMS U HEPABEHCTBA C JIBYMS NEPEMEHHBIMHU 17
4 | ApudmeTndeckas U T€OMETPAUYECKAsT POTPECCHS 15
5 |DneMeHTh KOMOMHATOPUKHA U TEOPUU BEPOATHOCTEH 13
6 |HroroBoe moBTOpEHUE 21
HUTOI'O 102

Copaep:xanue y4eOHOr 0 rpeaMera
7 knacce

1. BeIpaxkeHus1, TOXKAECTBA, YPABHEHUs
Beipaxkennst. UucnoBble BBIpaXKEHUST M BBIPAKEHHUs] ¢ MepeMeHHbIMU. IlpocTeiimne mpeoOpa3oBaHUs
BBIPQKCHUI1. YpaBHEHHE C OJHUM HEU3BECTHBIM M €ro KOPEHb, JIMHEHHOEe ypaBHeHUe. PerieHue 3anad
MeTOJIOM ypaBHeHUNH. CTaTUCTUUECKHUE XapaKTEPUCTUKU.
Hens — cucremarm3upoBarb W OOOOIINTH CBEACHUS O NPEOOPA3OBAHUM BBIPAXKEHHH W PELICHUU
YPaBHEHUN C OAHUM HEU3BECTHBIM, TOJYYEHHbIE YYAIIMMUCS B KypCe MaTeMaTUKH 5,6 KJIacCOB.
2. DyHKUHNH
Oyukiun u ux rpadukun.  Jluneitnas ¢ynkuwmsa. JlunetiHas ¢yaxuus u ee rpaduk. CrocoOw
3amaHmsIpyHKIUH. B3anMHOe pacrosioskeHne rpagikoB JTHHEHHBIX (DyTKIHA.
Henas — NMO3HAKOMUTH YYAIIHMXCS C OCHOBHBIMH (DYHKIIMOHAJIBHBIMH MOHITHAMH U C rpaduxamu
byHkuuit y=kx+b, y=kx.
3. CteneHb ¢ HATYPAJIBHBIM NOKAa3aTeJIeM
Crenenb ¢ HaTypaJbHBIM MOKa3aTeneM U e€ cBoiictBa. OnHouwteH. @yHKUMHU y=x2, y=x3, U UX rpaQuku.
Henab — BeIpaboTaTh YMEHNE BBIMOIHATD JEHCTBUS HAll CTETIEHSIMH C HATYPAJIbHBIMH ITOKA3aTEIISIMI.
3namp onpeneneHue CTENeHH, OJHOWIEHa, MHOTOWISHA; CBOMCTBA CTETIEHHU C HATYPAJIbHBIM
4. MHOro4J1eHbI
Meuorounen. CrnokeHue, BbIUMTaHME M YMHOXXeHHe MHorouseHoB. [IpousseneHue ofHOuNeHa U
MHOroujeHa. Pa3joxkeHne MHOro4sieHa Ha MHOXKUTEIH.
Heas — BbIpaboTaTh yMEHHE BBINOJHATH CJIOXKEHHE, BBIYUTAHWE, YMHOJKEHHE MHOTOUIEHOB U
Pa3noKeHNEe MHOTOWICHOB Ha MHOXKHUTEIH.
S. ®opmyabl COKpamIEHHOT0 YMHOKEHUS
®opmynel (atb)’=a’+2ab+b’, (atb)’=a’+3a’b+3ab™th’, a® — b? = (a-b)(ath), a’+b’=(atb)( a’tab+b?).
IIpumeneHue GopMyIt COKPAIEHHOTO YMHOXKEHHUS K Pa3io’KeHHI0 Ha MHOXkuTenu. [IpeobpasoBanne Lenbix
BBIPAXKEHUI.
Henas — BeIpaboTaTh YMEHHE NMPUMEHSATH B HECIOXKHBIX CIy4astx (OPMYJIbl COKPAIIEHHOTO YMHOXKEHUS
115 ipeoOpa30BaHus 1EeJbIX BBIPAKEHUH B MHOTOUICHBI M JJIST PA3JIO’KEHUSI MHOTOUWIEHOB HA MHOXKUTEITH.
6. Cucrembl JTUHEHHBIX YPABHEHHH
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JluHeliHble ypaBHEHHUs C ABYMsl NEPEMEHHBIMH M UX CUCTEMBI. PeleHue CHCTeM ABYX JIMHEHHBIX
YPaBHEHUH € ABYyMs IEPEMEHHBIMU. Perenune 3a1a4 METO0M COCTABJICHHS] CUCTEM YPABHEHHUI.

Heab — MO3HAKOMHUTH YHYAIIHMXCS CO CHOCOOAMH PELICHHs CHUCTEM JIMHEHHBIX YPaBHEHUH C ABYMs
NepEeMEHHBIMH, BBIPA0OTATh yYMEHHE pellaTb CHUCTEMbl YPAaBHEHWH M MPUMEHSATb WX TPU PEIICHUH
TEKCTOBBIX 3a/1a4.

7. IlloeTopenue. Pemenne 3agauy.

3akperuieHue 3HaHUH, YMEHHI W HaBBIKOB, MOJYYEHHBIX HA YPOKax IO AAHHBIM TeMaM (Kypc anreOper 7
KJjiacca).

8 kiacc

PaunonanbHbie Apodu

PauvonanpHast 1pods. OCHOBHOE CBOKMCTBO npoOu, cokpaimneHue apobeit. Cymma u pasHOCTH ApoOei.
IIpoussenenne n yactHoe npobeii. [IpeoOpazoBanne pariOHANBHBIX BbIpaxkeHUH. DyHKIUSA ¥ = k/x U €€
rpadux.

Henab — BeIpaboTaTh YMEHHE BBIMOJHATH TOKAECCTBEHHBIE MPEOOPA30BAHNS PALIMOHATBHBIX BBIPAKEHHI.

2. KBaapaTHble KOpHH

HeiictButenpHbie uncna. [TorsTre 00 nppanroHaIbHOM ducie. ApuMeTnieckuil KBaapaTHBIN KOPEHb,
npuONMKEHHOE 3HAueHUe KBazpaTHOro kopHs. CBoiicTBa apu(METHUECKOro KBaApPaTHOTO  KOPHS.
IIpumeneHue cBOICTB apudmMeTndeckoro ksanpatHoro kopHs [IpeoOpa3oBaHus BeIpaK€HUH, COAEPIKALINX
KBaZpaTHbIE KOpHU. DYHKIMS ¥ = X U €€ rpaduxk.

Hens — cucreMaTu3upoBaTb CBEACHUS O PALUOHANBHBIX YHCIAX M JaTh MPEACTaBJIEHHE 00
UPPALMOHAJBHBIX YHUCJIAX, PACIIUPHB TEM CaMbIM TIOHSATHE YHCIA;, BBIPA0OTaTh YMEHHE BBINOJHATD
npocreiimne npeoOpa3oBaHus BBIPAKEHUH, COACPIKAIINX KBAIPATHBIE KOPHU.

3. KBaapaTHble ypaBHeHHs

KBagparnoe ypaBHeHue u ero xopHu. PopMmynbel KOpHEH KBaApaTHOro ypasHeHus. Teopema Buera.
JlpoOHbIe panMOHANbHBIE ypaBHEHUs. PemmeHue 3amad, MPHUBOAALINX K KBAJPATHBIM M PAlMOHAIBHBIM
YPaBHEHHUSIM.

Henan — BeIpaboTaTh YMEHUS peIIaTh KBaAPATHBIC YPABHEHHS, IPOCTEHIIINE PAlIHOHAIbHBIE YPABHEHUS U
MIPUMEHSATH U3 K PELICHUIO 3a7a4.

4. HepaBeHcTBa

Hucnosele HEPAaBEHCTBA M UX CBONCTBA. llodsneHHOE CloXeHHe W YMHOXKEHHE YHCIIOBBIX HEPaBEHCTB.
IlpuMmenenne CBOWCTB HEPABEHCTB K OLIEHKE 3HAYEHUs BbIpakeHUsA. JIMHEHHOe HEpaBeHCTBO C OAHOU
nepeMeHHOl. CucTeMa JUHENHbIX HEPaBEHCTB C OAHON NEPEMEHHOIN.

Henwb — BEIpaOOTAaTh YMEHUS PEIIATh JIMHEWHbIE HEPABEHCTBA C OAHON MEPEMEHHOUN U UX CUCTEMBL

5. CteneHb ¢ 1eJIbIM NOKA3aTeeM. JJIeMeHThI CTATHCTHKH.

Crenens ¢ 11enbIM NTOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHBIN BUI YKcha. 3aluch

NpUONMKEHHBIX 3HaUeHnH. JleficTBust Hax MpUOMKEHHBIMU 3HAUSHUSIMUA. DieMeHThl ctatuki.. Coop u
IPYNIIHUPOBKA CTATUCTHYECKUX JNAaHHBIX. HarmsmHoe rpencraBieHne CTaTUCTHIECKOH HHPOPMALUU.

Heas — chopMupoBaTh yMEHHE BBITIOJIHATD AEHCTBUS HA/l CTETICHSAMH C LIEJIbIMU

MOKA3aTeJsIMH, BBECTH TIOHATHE CTAHJAPTHOTO BUAA YHCIA, CHOPMHUPOBATH HAYaJIbHBIE MTPEICTABICHHS O
cbope U rpynnupoBKe CTATHCTUYECKUX JAHHBIX, UX HATJIIAHON HHTEPIIPETALIIH.

6. IllosTopenue. Pemenne 3agaq

3akperuieHue 3HaHUH, YMEHHH W HaBBIKOB, MOJYYEHHBIX HA YPOKAxX IO AaHHBIM TeMaM (Kypc anreOpsl 8

KJjiacca).

9 kaacc
o AuredpanyecKue BhIpaskeHUus1. bykBeHHBIC BRIpaXeHUS (BBIPAKCHHS C TIEPEMEHHBIMH ).
JlommycTUMble 3HAUEHUS MEPEMEHHBIX, BXOAAIIUX B aIreOpanueCKUe BbIPAKCHUA.
UucnoBoe 3HaYeHUE OYKBEHHOTO BHIPAKECHMUS.

e CBoiicTBa cTemeHell ¢ LeJbLIM MOKa3aTeJeM U UX MPUMEHEHUE B MpPeoOpa3OBaHUU

BI)Ipa)KeHI/If/'I. MHOTrO4JICHBHI. CJ'IO)KGHI/IG, BBIYUTAHHUC, VYMHOXKXCHHUC MHOTI'OYWICHOB.
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®opMyJibl COKPAIIEHHOTO YMHOKEHHUS . KBAJApaT CYMMbI M KBaJpaT Pa3HOCTH, KYO CyMMBbI
u Ky0 pasHoctu. Gopmysia pa3HOCTH KBaapaToB, (HOPMYJIBI CyMMBI KyOOB W Pa3HOCTH
KyOoB. PasnokeHue  MHOrowieHa Ha  MHOXUTENIW. BbluncineHus  3HaYeHUH
apu(pMETHICCKUX U alITeOPanIECKAX BHIPAKCHHA.

e Kaaapatnblii TpexwieH. BpigeneHue mojiHOro KBajpaTa B KBAJpPaTHOM TPEXUJICHE.
PaznoxxeHne kBaapaTHOro TPEXWICHA HA JIMHEWHBIC MHOXUTEIA. MHOTOUYIEHBI ¢ OJTHOU
nepemenHoi. CteneHs MHoroujeHa. KopeHb MHorousieHa. Anredpawdeckue ApoOH.
HleiicTBus ¢ anredpanueckumu apodamu. [IpeoOpazoBanus anreOpandyeckux BhIpaKEHUH.

e VYpaBHeHHSI U HePABEHCTBA. YPABHCHUE C OJHUM HEU3BECTHBIM. KOpeHb ypaBHEHHS.
Jluneitnoe ypaBHenue. KwaapatHoe ypaBHeHme: ¢GopMmysia KOPHEH KBaJApPaTHOTO
ypaBHEHHS, COOTHOIICHHUS MeXay Kodhdumnuentamu w  KOpHAMH. Pemienue
palMOHAIBHBIX YpaBHEHUH. [IpuMepsl pelieHnsi ypaBHEHUHN BBICIINX CTETCHEH; METO/IbI
3aMEHBI IEPEMEHHOM, PA3JIOKEHHS HA MHOXKUTENU. [[puMepsl ypaBHEHUI ¢ HECKOJIBKUMU
Heu3BeCTHbIMU. (CuctemMa ypaBHeHuM. Pemienne cuctembl. Cuctema ABYX JIMHEHHBIX
VPaBHEHHUA C JBYMS HEU3BECTHBIMU. MeETOAbl TOACTAHOBKM U are0pandyeckoro
cnoxkeHusd. [IpuMepsl pelenns HeTMHEHHBIX CUCTEM. |IpuMepsl pellieHrus ypaBHCHUN B
LeJIbIX ynciiax. HepaBeHCTBO ¢ OTHUM HEW3BECTHBIM. PelieHne HepaBeHCTBa. JInHEiHbIE
HEPABEHCTBA C OJIHUM HEHW3BECTHBIM M HX CHCTEMBI. KBaapaTrHele HEpPaBEHCTBA.
[Tpumepbl  pemieHus  ApPOOHO-JIMHEHHBIX HepaBeHCTB. [IpuMepbl  J10Ka3aTEIbCTB
anreOpanuecknx HepaBeHCTB. COCTaBJICHUE YPABHEHUM, HEPABEHCTB M MX CHUCTEM MO
yCJIOBUAM 3a7a4. PerieHre TeKCTOBBIX 3a7a4 alreOpandyecKumM METOI0M.

Koopaunatsi

e 300pakeHue uncesl TOUKAMU KOOPAMHATHON npsMoil. ['eoMeTprudecKkuii CMbICT MOAYJIs
yucia. YWCIIOBBIE TPOMEKYTKH: HHTEPBAJ, OTPE30K, MOJYHHTEpPBAI, Jiyd. Dopmyna
PACCTOAHUA MEKAY TOUKAMU KOOPAUHATHOU TIPAMOM.

e JlexkapToBa cHCTEMA KOOPAMHAT HA IUIOCKOCTH. KoOOpaWHATBl TOYKH HaA IUIOCKOCTH.
YpaBHEHHE MPAMOHM, YPAaBHEHHE OKPY)KHOCTM C LEHTPOM B HAUajle KOOPIWHAT.
['padmaeckas wHTEpTIpeTanid ypaBHEHUH W HEPABEHCTB C JABYMs HEW3BECTHBIMH W WX
cuctem. [Ipumepsr rpadmuecknx 3aBUCHUMOCTEH M (DYHKITUH, OTPAXKAIONUX PEaTbHBIC
MPOIIECCHI (B TOM YHUCJIEC TIEPUOANUCCKIE — CHHYC; TTOKA3aTEIbHBIA POCT).

YucaoBble pyHKIMHA

o Jlonsatne ¢ynkmmu. O6nacte ompeacneHus ¢GyHknuH. CrocoObl 3amaHus (YHKIIHH.
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I'paduk dynkmmm, Bo3pactanme W yObIBaHWE (PYHKITMH, HAMOOJBIIEE W HAUMCHBIIICE
3HAUCHWA (PYHKITHH.

o [Ipsamas TPOMOPIMOHATIEHOCTh, JWHEHHAsA (YHKIHSA W €€ TpaPuk, TeOMETPUUECCKHMA
cMbIcT kodddurmmenTos. ObpaTHas MPOMOPIIMOHATILHOCTS U €€ Tpaduk (runepbdona).

o Kpanmparnunas ¢pyskims u ee rpaduk (mapadona). Koopauaarsl BepmmHbl Tapadboisl, OCh
cummerpun. CteneHHas PyHKIHS ¢ HATYPabHBIM MTOKa3aTelieM Hu €€ Tpaduk.

o ['padwkm GyHKIHI: KOPEHb KBAAPATHBINA, KOPEHb KYOUUECKUH, MOTYITb.

¢ lcnons3zoBanne rpadukoB (PYHKITHH T PEIICHAS YPAaBHEHUN U CUCTEM.

e lcmonws3oBanme mnpeoOpazoBanuii rpadukoB (MApaLICHBHBIA TMEPEHOC BAOIL OCEH
KOOPJIMHAT ¥ CUMMETPHSI OTHOCUTEIHHO OCEH).

YucioBbie N0CI€10BATETbHOCTH U CIOCOOBI UX 3aJaHUS

e Apudmernueckas ¢ reoMeTpuueckas mporpeccuu. @Dopmynel  olmiero  4ieHa
apu(pMETHICCKON U TEOMETPUUCCKONW TPOTPECCHA, CYMMBI TIEPBBIX HECKOJBKUX UYJICHOB
apu(pMETHIECCKON B TeOMETpUUSCKON TTporpeccuii. C0KHbBIE TIPOIIECHTHI.

JJIeMeHThI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKH U TEOPUHU BEPOSATHOCTEIl

e MHoxecTBO. OJIEMEHT MHOXKECTBA, MOJAMHOXKECTBO. OOBEIMHEHUE U TIEPECCUCHHUE
MHOXeCTB. Jlmarpammbl Oiiniepa. [lonsatusa o0 akcuomMax M TeopeMmax, CIECACTBUAX,
HEOOXOJUMBIX W JOCTAaTOYHBIX YCJOBUSX, KOHTPIPUMEPAX, JIO0KAa3aTEIbCTBE OT
npotuBHOTo. [IpuMephl perieHnss KOMOMHATOPHBIX 33/1a4; epedop BapUaHTOB, MPABUIIO
ymHOkeHus. [IpencraBnenue maHHBIX B BUjae TaOauil. auarpamm. rpaduxos. CpeaHue
PE3yJIbTAThl U3MEPCHUM.

o lloHatTne wu mnpumepsl ciaydaHbIX coObiTUd. YacroTta COOBITHH, BEPOATHOCTD.
PaBHOBO3MOXKHBIE COOBITHS W TOJACUET uX BeposaTrHocTd. [lpencraBienune o

F€OMETPUUYECKOU BEPOATHOCTH.
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Ipuioxenue

Kpurtepuu i HOpMbI OLIEHKH 3HAHUIL, YMEHUI H HABBIKOB 00yUYaKLINXCS
1. OueHka NUCbMEHHBIX KOHTPOJBHBIX pa0OT 00YUaAKOIINXCS IO MATEMATHKE.

o OTBET OIICHUBACTCS OTMETKOM «5», €CITH:

o paboTa BBIMIOJHEHA MOJHOCTHIO;

e B JIOTHYECKHUX PACCYKIACHUIX U 0OOCHOBAHWH PEIICHMSA HET MPOOEIIOB M OIMMOOK;

e B PEIICHUH HET MAaTEMATHUCCKUX OIMMOOK (BO3MOKHA OJJHA HETOYHOCTD, OTTMCKA,
KOTOpas HE ABISAETCS CICACTBUEM HE3HAHWS WUJIM HEMOHUMAaHUSA yU4eOHOTO
Marepuaa).

o OtMmeTKka «4» CTAaBUTCS B CACAYIOIIUX CIyUasX;

o paboTa BBHITIOJIHEHA MOJTHOCTHIO, HO 0OOCHOBAHMS I1aroB PEIICHUA HEAOCTATOUHBI
(ecrmi ymMeHHE 0OOOCHOBBIBATHh PACCYKIACHUS HE SBJISIIOCH CIICAATLHBIM O0BEKTOM
MTPOBEPKH);

e JOMYIICHBI OJIHA OIMOKA WJIM €CTh JIBA — TPH HEA0UETA B BBIKIIAAKAX, PUCYHKAX,
yepTexkax win rpadukax (€Ciid 3T BUABI padOT HE SABIISUTACH CIICAATLHBIM 00 BEKTOM
MTPOBEPKH).

o OTMeTKa «3» CTAaBUTCH, €CIIH:

e JOMYyIICHO 00Jiee OTHOM OIMMOKH WK 00Jiee ABYX — TPEX HEJIOUETOB B BBHIKIAJKAX,
yepTexkax win rpadukax, Ho oOydarornuiics obaanaeT 00s13aTeIbHBIMA YMCHHAMH T10
MPOBEPAEMOU TEME.

o« OTMeTKa «2» CTAaBUTCH, €CIIH:

e JOMYIICHBI CYIIECTBEHHBIE OITMOKH, TTOKA3aBIINE, UTO 00yUJaromuiicsa He 001aaaeT

00s3aTEIIbHBIMHA YMCHHUAMH 110 I[aHHOﬁ TEME B MOJIHOM MCPC.
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OHGHKa YCTHBIX OTBCTOB O6yanOLHHXCﬂ IO MAaTCMAaTHUKE

OTBET OLICHUBAETCS OTMETKOMN «5», €ClIi YUCHUK:

MOJIHO PACKPbLI COJICPKaHUE MaTepraa B 00beMe, MPEYCMOTPEHHOM MPOrpaMMoit U
YUCOHHUKOM,

W3JI0XKUJI MaTE€pUal TPAMOTHBIM S3bIKOM, TOUHO UCMOJIb3YysI MATEMATHUECKYIO
TEPMUHOJIOTHUIO U CUMBOJIUKY, B OMPEACIICHHON JIOTHUECKON MOCIIeI0BATEIbHOCTH,
MTPABHITHHO BHITIOTHAJI PUCYHKH, UEPTEXH, TrpahuKh, COMyTCTBYIONIHAE OTBETY,
MOKa3aja YMEHUE WUTKOCTPUPOBATh TEOPUIO KOHKPETHBIMU MPUMEPAMU, TPUMEHATD €€
B HOBOM CHUTYaIlMH MPH BHIMOJHCHUN MTPAKTUUECKOTO 3aJaHUA,

MPOJIEMOHCTPUPOBAJI 3HAHUE TEOPUHU PAHEE U3YUYEHHBIX COMYTCTBYIOIIUX TEM,
c(hOpMHUPOBAHHOCTh ¥ YCTOWUHMBOCTH UCIIOIB3YEMBIX TTPH OTBETE YMEHUN 1
HAaBBIKOB;

OTBEYAJI CAMOCTOATENBHO, 0€3 HABOJAIIUX BOMPOCOB YUUTEIIA,

BO3MO>KHBI OJTHA — IBE HETOUYHOCTH MPHU OCBEIICHUN BTOPOCTEIIEHHBIX BOMPOCOB WU
B BBIKJIQ/IKAX, KOTOPbIE€ YUEHUK JIETKO UCIPABUI TIOCJIC 3aMEUAHUS YUUTETIA.

OTBeT OLICHUBAETCS OTMETKOMN «4», €ClIA YIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUIM
Ha OLEHKY «5», HO TIPU ATOM UMEET OJUH U3 HEJAOCTATKOB!

B U3JIO’KCHHUH JOMYIIEHBI HEOOJbIIINE MPOOEbl, HE NCKA3UBIIEE MATEMATUYECKOE
COJIepKaHUE OTBETA,

JOMYIIEHbI OJIMH — JIBa HEA0UETA MPU OCBEILICHUN OCHOBHOTO COAEPKAHUS OTBETA,
WCIIPABJICHHBIC MOCIIE 3aMEUYAHU YUUTENS,

WCIIPABJICHHBIC MOCIIE 3aMEUYAHU YUUTENS,

JOMYIIEHBI OIIMOKA WK 00Jiee IBYX HEIOUETOB MPH OCBEIICHUU BTOPOCTENEHHBIX
BOITPOCOB WJIM B BBIKJIQJIKAX, JIETKO UCIPABJICHHBIC MOCIE 3aMEUaHUA YUUTENS.
OT1meTKka «3» CTaBUTCSA B CJCAYIOMIUX CAyYAsaX:

HETIOJTHO PACKPBITO COAEPIKaHKE MaTeprana (CoaepKaHnue U3I0KEHO (pparMeHTapHo,
HE BCET/Ia MOCJIeA0BATENBHO ), HO MOKA3aHOo 00IIee MOHMMaHUe BONPOca
MPOJAEMOHCTPUPOBAHBI YMEHHS, JOCTATOYHBIE JJIsl YCBOCHUS MPOTPAMMHOTO
marepuana (onpeneneHs « TpeboBaHUAME K MAaTEMAaTHUYECKOW MOATOTOBKE

00ydJaromuXCcs» B HACTOSIICH MPOTpaMMe TI0 MaTEMATHKE ),
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e HMEIIVCh 3aTPYAHCHHS VI JOMYIIEHBI OIMTUOKA B ONIPEICTICHUN MAaTEMaTHICCKOMH
TEPMHUHOJIOTHH, YEPTEIKAX, BHIKIIAIKAX, UCITPABIICHHBIC MTOCIIC HECKOIBKIX
HaBOAMINX BOMPOCOB YUUTEJIS,

e VUCHHK HE CIPABHWIICS C MPUMECHECHUEM TEOPUH B HOBOW CHUTYAITMH TIPH BHITIOJTHCHAH
MPAKTUYECKOTO 3aIaHUS, HO BHITIOJTHIIT 3aaHus 0043aTEIHPHOTO YPOBHS CJIOKHOCTH
O JJAHHOU TEME;

e TIPU JOCTATOYHOM 3HAHWH TCOPETHUCCKOTO MaTepHajia BhISBICHA HEAOCTATOUHAS
c(hOopMHUPOBAHHOCTH OCHOBHBIX YMEHHI W HABBIKOB.

o OtMeTKa «2» CTAaBUTCS B CACAYIOIIUX CIyUasX;

e HE PACKPBITO OCHOBHOE COJEpKaHUE yueOHOro MaTepuana,;

o O0OHaApY>XEHO HE3HAHME YUCHUKOM OOJIbINEH MM HanOoJIee BaXKHON YacTH yueOHOTO
Marepuana;

e JIOMYIIEHBI OIMMOKH B ONIPEACICHUHN TIOHITHH, IPX UCITOJIb30BAHUN MaTEMATHUIECKOMN
TEPMHUHOJIOTHH, B PUCYHKAX, UePTEeKaxX WK Tpadukax, B BEIKIAAKAX, KOTOPHIC HE

UCITPaBJICHBI TTOC/IE HECKOJBKMX HABOISAILIUX BOMPOCOB YUUTEIIS.
3. O6mas knaccudukamnus ommodoK.

o Ilpu oneHke 3HAHUN, YMEHUH U HABBIKOB O0YUYAIOIIUXCS CAEAYET YUYUThIBATh BCE

omOkH (TpyObie U HETPYObIE) M HEMOUETHI.
3.1. I'pyObIMU CUMTAOTCS OLIUOKHU:

o HE3HAHME OMPEACICHUS OCHOBHBIX MTOHITHIN, 3aKOHOB, ITPABHJI, OCHOBHBIX MOJOKEHUH
TEOPHH, He3HAHUE (POPMYII, OOIIECTTPHHATEIX CUMBOJIOB 0003HAYCHW BEJIMUHH,
€JIMHMI] UX U3MEPEHHUS

o HE3HAHHWE HAUMEHOBAHWN €IMHUII U3MEPEHUS,

e HEYMCHHE BBIJICIINTH B OTBETE IJIaBHOE,

e HEYMCHHE NMIPUMEHATH 3HAHUS, aJITOPUTMBI JJIs PEIICHUS 3anad;

e HEYMEHHME JeaTh BBIBOBI U 0000IICHNS,

e HCYMCHHE YMTATh U CTPOUTH TPAPHKH;

e HEYMEHHME T0JIb30BaThCA MEPBOMCTOUYHUKAMH, YUCOHUKOM U CIIPABOYHUKAMH,

e MOTCPA KOPHA WK COXPAHCHHUC ITOCTOPOHHCTO KOPHA,
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o oTOpachiBaHHue 0€3 OOBSICHEHUI OJHOTO U3 HUX,
e PaBHO3HAYHBIC UM OITHOKH,
e BBIUHCIIATEIIHPHBIC ONMTUOKH, €CIIH OHH HE SIBJISTIOTCS OIMCKOM;

e JIOTHYECKUE OIIUOKHU.
3.2. K HerpyObIiM omIMOKaM CIAEAYET OTHECTH

e HETOYHOCTH (POPMYIUPOBOK, ONPEACIICHH, IOHATHH, TCOPHIA, BRI3BaHHAS
HETIOJIHOTOM 0XBATa OCHOBHBIX MTPU3HAKOB OMPEAETAEMOrO IMOHATHS WA 3aMEHOU
OZHOTIO - JBYX U3 3TUX NPU3HAKOB BTOPOCTENIEHHBIMU,

e HETOYHOCTH rpaduka;

e HEPALMOHAIBHBIN METOJ PELICHUA 3a4aYM WJIM HENOCTATOYHO MPOAYMAHHBIN IUIAH
OTBETA (HAPYIICHWE JIOTHKH, TIOAMEHA OT/ICITHHBIX OCHOBHBIX BOTIPOCOB
BTOPOCTETIEHHBIMH );

e HEpAIMOHAJIBHBIE METO/IBI PAOOTHI CO CITPABOYHOM U APYTON JTUTEPATYPOI;

e HEYMEHHME PEIaTh 3a/1a4M, BHITIOJHATH 331aHUA B 00IIIEM BHUJE.
3.3. HegoueraMmu ABIIAIOTCA:

e HEpAIMOHAIbHBIC NPUEMbI BBIUUCIICHUN U TPe0oOpPa30BaAHUM;

o HEOPEKXHOE BHITIOHEHUE 3aMHUCEH, UePTEKEH, cxeM, TpaduKoB.
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