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PABOYAS ITPOT'PAMMA

Y4eOHOro npeamMera «AJredpa u Ha4YaJIa MATEMATHYECKOT0 AHAJIH32»
ba3oBblil ypoBeHb»

s ooyuarommmxest 10-11 kmaccoB

@enepasibHasg pabouas nporpaMma 1Mo ydeOHoOMy mpeameTry «MaremaThka»
(0a30BbIl YpOBEHb «BKJIOYAECT IMOSICHUTEIBHYIO 3aIllUCKYy, COAEpkKaHHE OOydeHMs,
IUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHHUS MPOrPaMMBI 1O MAaTEeMAaTHKE, TEMaTHYECKOe
MJIaHUpOBaHKWE, TepedyeHb (Koaudukatop) pachpefeleHHbIX 10  Kiaccam
MPOBEPSIEMBIX TPeOOBAaHUN K pe3yibTaTaM OCBOCHHSI OCHOBHON 00Opa3oBaTEIbHOM
IpOrpaMMbl  CpeJHEro oOmero oOpa3oBaHMs M JJIEMEHTOB COJEpX aHUS IO
MaTeMaTuKe, MepedeHb (KoauduKaTop) MpOoBEpSIeMbIX TPEOOBAHHMI K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CPEIHETO 00111eT0 00pa30BaHus U
AJIEMEHTOB COJEPKAHUS 0 MaTeMaTHKe.

[losicHutenpHast 3amucka OTpa)kaeT oOlMe ULedd MW 3aJayd  H3Y4YeHMs
MaTEeMaTHKH, XapaKTEPUCTUKY IICUXOJOTHYECKUX TMPEANOChUIOK K €€ H3yUYEHUIO
00y4arolMMUCs, MECTO B CTPYKTYpe YUEOHOrO IJlaHa, a TaKkKe MOAXOJbI K 0TOOpY
COJIEpKaHus, K OTIPEACTICHUIO TUTAHUPYEMBIX PEe3yJIbTaTOB.

Copepxxanrie 00OydeHHUsI PpACKpBIBACT COJIEp)KATENbHBIE JUHUH, KOTOPHIC
npeyiaralTcs A 0053aTeIbHOr0 U3yUeHHUsl B KaX/IOM KJIacce Ha YPOBHE CPEIHEro
oO1ero o6pa3oBaHwsl.

[Tmarupyemple pe3ynbTaThl OCBOCHHS MPOTPAMMBI 10 MAaTEMAaTHUKE BKIIOYAIOT
JMYHOCTHBIE, METANpPEJAMETHbIC Pe3ylbTaThl 32 BECh MEPHOA OOydYeHHS Ha YPOBHE
cpemHero o0miero oOpa3oBaHMsl, a TaKKe MPEIMETHBIC TOCTIKEHUS 00ydaromerocs
3a KaXKIbIi TOJ1 00yUYeHUsI

MNOACHUTEJIBHASA 3AIIMCKA




[Iporpamma 1o MareMaTWKe Ha YpOBHE CpEIHEro oOuiero oo0pa3oBaHUs
pazpaborana Ha ocHoBe PI'OC COO ¢ y4eTOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHMM, MPEABABIAEMbIX K MaTEMaTHYECKOMY OOpa30BaHUIO, U TPATUIUI
poccuiickoro  oOpa3zoBanus. Peanmuzanuss mporpamMMbl [0 MaTeMaTHKE
o0OecrieynBaeT OBJAJCHUE KIIOYEBBIMU  KOMIIETCHIMSIMH, COCTaBIISIOIIMMU
OCHOBY JJii CaMOpa3BUTUS U HEMPEPHIBHOIO 00pa30BaHUs, IEIOCTHOCTh
OOIIEKYIbTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHLHOTO pAa3BUTHUSL JIMYHOCTH
0Oy4Jarommxcs.

B mnporpamMMe mo MareMaTtuke y4YTE€Hbl Hjaeu M mnojoxkeHus Konuenuu
pa3BUTHUSI MaTeMaTH4eckoro oOpaszoBanus B Poccuiickoit ®eneparuu. B
COOTBETCTBUH C HA3BAaHWEM KOHIICTIIIMHM, MaTeMaTU4eCcKoe 00pa3oBaHue J0KHO, B
YaCTHOCTHU, MPEJOCTABISATh KKIOMY O00y4aroMIeMycsi BOZMOXHOCTh JTOCTUXKEHUS
YPOBHSI MaTEMaTUYECKUX 3HAHUM, HEOOXOJIMMOTO HJisi JajbHEHIIel yCHenHon
KU3HHU B oOIIecTBe. MiMeHHO Ha pelleHure 3TOM 3a/aud HallelieHa Mmporpamma 1o
MaTeMaTrke 0a30BOT0 YpPOBHSI.

B snoxy mudpoBoii Tpanchopmaliu Beex chep 4enoBeuecKon NeaTeTbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YeJIOBeKOM 0e3 0a30Boii
MaTEMaTUYeCKOM MOATOTOBKU. Y3K€ B IIIKOJIE MaTeMaTHKa CIIYXUT OMOPHBIM
MPEAMETOM JUIsl M3YYEHHS CMEXHBIX IUCIUIUIMH, a B JKU3HU IIOCJIE IIKOJIbI
peaabHON HEOOXOIMMOCTBIO CTAHOBUTCS HEMIPEPHIBHOE 00pa30BaHKe, YTO TpeOyeT
MOJTHOIICHHOM 0a30Boi  00111c00pa3oBaTeIbHONM IMOJTOTOBKH, B TOM 4YHCJIE U
MaTeMaTH4eCKON.IT0 O0OyCJIOBIIEHO TEM, YTO B HAllM JHU PACTET YHCIIO
CHEIUATBHOCTEH, CBA3AHHBIX C HEIIOCPEICTBEHHBIM MPUMEHEHUEM MATEeMAaTHKU: U
B cdepe dKOHOMHUKH, U B OW3HECE, U B TEXHOJIOTMUECKHX O0NACTIX, U JaXe B
rymMaHuTapHbeix cdepax. Takum oOpazom, Kpyr oOydaroumuxcs, Uisi KOTOPBIX
MaTeMaTHKa CTAHOBHUTCS 3HAYMMBIM MPEIMETOM, CYIIECTBEHHO PACIITUPSIETCS.

[IpakTrueckass TMOJE3HOCTh MaTEeMaTUKU OOYCIIOBJI€HA TeM, 4YTO €€
NpPEAMETOM  SBISIFOTCSA  (DyHIaMEHTaJdbHBIE  CTPYKTYpbl  HAIeTo  MHpa:
MPOCTPAHCTBEHHBIE (POPMBI U KOJMYECTBEHHBIC OTHOIICHHS OT MPOCTEHIINX,
yCBaMBAa€MbIX B HEMOCPEACTBEHHOM OIBITE, JO JOCTaTOYHO  CIIOKHBIX,
HEOOXOJMMBIX JIUI1  Pa3BUTHS HAyYHBIX W TEXHOJOTHYECKMX wujeh. bes
KOHKPETHBIX MAaTEMaTUYeCKHX 3HAaHWW 3aTPyJHEHO TIOHMMAaHHWE TMPUHITUIIOB
YCTPOHCTBA W  HWCIIOJIL30BAHMUS COBPEMEHHOW TEXHUKH, BOCHPHUITHE U
WHTEPIpETalds Pa3HOOOpPa3HOUM COIMATBHOM, SKOHOMUYECKOW, MOJUTUYECKON
uHdopmaruu, ManodpPexkTrBHA TOBCETHEBHAS MPAKTUYECKasl JCSITEIBHOCTb.
Kaxxomy 4enoBeky B CBOEH KM3HU MTPUXOIUTCS BBITIOIHATH JOCTATOYHO CIIOKHBIC
pacyeThl U COCTABJISATh HECIOXKHBIC aJTOPUTMbBI, HAXOJIUTh HYXXHBIE (OPMYIBI U
OPUMEHSATh  MX, BIAJETh  MPAKTUYECKHUMH  MPUEMaMU  TE€OMETPUYECKHX
U3MEPEeHU W TOCTPOEHUM, 4YUTaTh HH(OpPMAIMIO, MPEACTaBICHHYI0 B BHUIY
Tabnui, JuarpaMM W TpaduKOB, JXKUTh B YCIOBHSIX HEOMPEICICHHOCTH U



MOHUMATh BEPOSITHOCTHBIN XapakTep CIIy4yalHbIX COOBITUH.

OnHOBpeMEHHO ¢ pacuupeHueM chep TMPUMEHEHHS MaTeMaTUKH B
COBPEMEHHOM 00I1IecTBe Bce 0o0Jiee BaXKHBIM CTAaHOBUTCS MATEMAaTHUYECKUN CTHIIb
MBIIUJICHUS, TPOSBISIONIMNACA B ONpENENEHHbIX YMCTBEHHBIX HaBblkaX. B
IpOIECCe M3YYCHHsS MaTeMaTHKH B apceHajl MPHEMOB M METOJIOB MBIILICHUS
YeJloBeKa €CTECTBEHHBIM O00pa3oM  BKJIIOYAIOTCS HWHAYKIUS W JeAyKIus,
o0oOIIeHre U  KOHKpeTH3alus, aHalu3 W CHUHTe3, Kilaccupukamus W
cuctemMaTuzanus, adcrparupoBaHue W aHajgorus. OOBEKTHI MaTEMaTUYECKUX
YMO3aKJIIOUCHU, TMpaBuUjia MX KOHCTPYHUPOBAHMS PACKPHIBAIOT MEXAHHU3M
JOTHYECKHX TMOCTPOCHUI, CIOCOOCTBYIOT BBIPAOOTKE yMEHHs (OpPMYIIHPOBATD,
O00OCHOBBIBaTh U JOKa3blBaTh CYKIEHHUS, TEM CaMbIM Pa3BUBAIOT JIOTMUYECKOE
MBIIUICHHE. MaTeMaThKe NPUHAUICKUT BeAylias poiab B (OPMHUPOBAHUU
AITOPUTMUYECKOW  KOMIIOHEHTHI ~ MBIIUICHHS] W BOCHHTAHUM  YMEHUU
NeICTBOBAaTh IO 33JaHHBIM aJIrOpPUTMaM, COBEPLICHCTBOBATH W3BECTHBIE U
KOHCTPYHpOBaTh HOBBIE. B mpoliecce pemieHuss 3agad — OCHOBHOW ydeOHOMU
JESTEIIbHOCTH Ha ypOKaX MaTeMaTHUKU — pa3BUBAIOTCS TBOpYECKas M MPUKJIAJHAs
CTOPOHBI MBITIJICHUSI.

OOyueHue MaTeMaTUKe JaeT BO3MOXXHOCTb pa3BUBaTh y OOydaroumxcs
TOYHYI0, PallMOHAIBHYIO M WH(DOPMATHUBHYIO pedb, YMEHHE OTOMpaTh Haubojee
MOJIXOJAIINE S3BIKOBBIE, CHUMBOJIMYECKHE, Tpaduueckue cpeacTBa A
BBIPQXEHUS CYXKIEHUI M HaIJISIIHOTO MX MPEICTaBICHUS.

Heo0xoaumMbIM KOMIIOHEHTOM OOLIEH KyJIbTYyphl B COBPEMEHHOM TOJIKOBAHUU
SBIISIETCS OOIIee 3HAKOMCTBO C METOJaMU TO3HAHUS JIEHCTBUTEIHHOCTH,
IpEJCTaBICHUE O MpeIMETe U METOJe MaTeMaTHKH, €ro OTIMYUS OT METOOB
€CTECTBEHHbIX W TyYMaHHUTapHBIX HayK, 00 OCOOEHHOCTSAX MPUMEHEHHUS
MaTeMaTUKH JJIS PEIICHUs HAyYHbIX U TPHUKIATHBIX 3a1ad. TakuMm oOpaszom,
MaTeMaTh4Yeckoe 00pa3oBaHME BHOCUT CBOW BKJaL B (opmupoBaHue o0OIIen
KyJBTYpPBI UEJIOBEKa.

W3ydyeHne MareMaTHKH  CIOCOOCTBYET  JCTETUYECKOMY  BOCIUTAHHIO
YeJIoBEeKa, MOHMMAaHUI0 KpPacoThl M M3SIIECTBA MAaTEMaTHYECKUX PacCyXICHUH,
BOCTIPUATHIO TEOMETPHUECKUX (POPM, YCBOCHHIO M1 CUMMETPHH.

[IpuopureTHbiMu 1IesIMU  00yueHus wmatematuke B 10-11 kmaccax Ha
0a30BOM YPOBHE SIBJISIFOTCSI:

(dbopMHpOBaHNE LEHTPATBHBIX MAaTEMaTHUECKUX MOHATUN (UMCIIO0, BETUYMHA,
reoMeTpuiecKast durypa, nepeMeHHas, BEPOSITHOCTb, byHKITNA),
00eCneunBaOIIUX MPEEeMCTBEHHOCTh U MEPCHEKTUBHOCTh MAaTEMaTUYECKOTO
o0Opa3oBaHMs 00yYarOIINXCS;

noJiBeJicHNEe OOydJaromuXcsl HAa JOCTYMHOM [JIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3M MAaTEMAaTUKH U OKPYXAlOUIero MHpa, MOHUMaHUE MATEMAaTUKH Kak
yacTH 00IIEeH KyJIbTyphl YEIOBEUECTBA,



Pa3BUTHE WHTEUIEKTYAJbHBIX M TBOPUYECKUX CIOCOOHOCTEHM OOydYarommxcs,
MO3HABATENIbHON AKTUBHOCTHU, HCCIEAOBATEIIbCKUX YMEHUM, KPUTUYHOCTH
MBIIICHUS, UHTEpeca K U3YYEHUIO0 MaTEeMaTUKH;

dbopmupoBaHue (PYHKIIMOHAIBHOW MAaTeMAaTHUYE€CKOW TPaMOTHOCTU: YMEHHUS
pacro3HaBaTh MaTeMaTHYECKHME AaCHEKThl B PEATbHBIX KU3HEHHBIX CUTYalUSIX U
OpyU M3YyYEHUU [JPYTUX Y4YEOHBIX TNPEIMETOB, MPOSBICHHUS 3aBUCUMOCTEU U
3aKOHOMEpPHOCTEH, (OpMyIMpOBaTh HMX HA S3bIKE MaTeMaTUKU M CO3/1aBaTh
MaTeMaTU4YeCKUe MOJIeNM, IMPUMEHATh OCBOCHHBIM MaTeMaTHYECKUM armapar
JUISL  pelieHus] TMPaKTHUKO-OPUEHTUPOBAHHBIX  3a/ad, HMHTEPIPETUPOBATh U
OLICHUBATh MOJYYEHHbBIE PE3YJIbTATHI.

OCHOBHBIMH  JUHUSIMH ~ cojepkaHuss wmarematukun B 10-11 xmaccax
ABISIOTCA: «YUKMcna U BeIMUCIEHUSN, «AnreOpay («AnreOpandyeckue BbIPaKEHUS,
«YpaBHeHMsI W HEpaBeHCTBa»), «Hawama MaTeMaTHYecKOro  aHaIHU3ay,
«l'eomerpust» («['eomerpuueckue @urypsl U uX CBoiicTBay, «M3mepenue
T€OMETPUUECKUX BENMUuH»), «BeposTHOCT, u cTatucTuka». J[laHHBIE JWMHUU
pa3BUBAIOTCS MapajlIeIbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOW,
OJJHAKO HE HEe3aBHUCHMMO OJHAa OT Jpyrod, a B TECHOM KOHTaKkTe M
B3aumozeiictBun. Kpome 3Toro, ux oO0beOUHSET JOrMYecKas COCTaBJISIoLIas],
TPaJAMIIMOHHO TMPUCYIIAasi MaTeMAaTHKE M IPOHU3BIBAIOLIAs BCE MATEMAaTHYECKHUE
Kypchl U conepxkarenbubie TuHuu. ChopmynupoBannoe B ®I'OC COO tpeboBanue
«BIIAZICHUE METOJAMU J0KA3aTelbCTB, aJrOPUTMaMU pEIICHUs 3aJad, yMEHHE
bopMyIIMpoBaTh OMpENEICHHs], aKCUOMBI U TEOPEMBI, NMPUMEHITh UX, MPOBOJIUTH
JIOKa3aTelIbHbIE PACCYXKJIEHHUsS B XOJAE pEIICHHUsS 3aJay» OTHOCUTCA KO BCEM
y4eOHBIM Kypcam, a (POPMHUPOBAHUE JIOTHUECKUX YMEHUHN paclpeieiseTcs Mo BCEM
rojiaMm oOy4eHHsI Ha yPOBHE CPEIHETO 00111ero oopa3oBaHus.

B cootBerctBun ¢ ®I'OC COO wmareMaTuka SBISETCS 00s3aTEIbHBIM
IpeIMETOM Ha JaHHOM YypoBHE oOpaszoBaHus. IIporpamMmoil mo Maremaruke
npeaycMaTpuBaeTca u3ydeHue ydeOHoro mnpenmera «MaTemaTuka» B paMKax
TpeX Yy4eOHbIX KypcoB: «AnreOpa M Hauajga MaTEMaTUYECKOTO aHalIu3ay,
«I'eometpus», «BepositTHocTh U cratucTthkay. DOpMHUPOBaHHME JIOTUYECKHUX
YMEHUN OCYUIECTBIISETCS Ha MPOTSHKEHUMBCEX JIET 00YyUEHHUsl Ha YPOBHE CPETHETO
oOmiero oOpa3oBaHus, a 3JIEMEHTHl JOTMKHM BKIIOYAIOTCS B COJEP)KaHHUE BCEX
HA3BaHHBIX BHIIIE yUeOHBIX KYPCOB.

OO01miee 4nco 4acoB, peKOMEHIOBAHHBIX I M3y4YeHHUS MareMatuku, — 340
gacoB: B 10 kmacce — 170 wgacoB (5 wacoB B Hemeno), B 11 kmacce — 170
yacoB (5 4acoB B HEEIIO).

IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHMUS ITPOI'PAMMBbI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHUA



HSY‘ICHI/IG MAaTCMATUKHW Ha YpPOBHC OCHOBHOI'O O6HICFO 06p&30BaHH51
HaIlpaBJICHO Ha JOCTHIXCHUC 06y‘{aI-OHIHMI/ICH JIMYHOCTHBIX, MCTAIIPCIMCTHBIX H
MMpCAMCTHBIX 06p330BaTCJ'II>HLIX PE3YIILTATOB OCBOCHHUA y‘-I€6HOI‘O npecameTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pesyabTare wu3yueHWss MaTeMaTHKH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus y oOydarorierocss OyayT chOpMHPOBAHBI CICAYIOIINE JTUIYHOCTHBIE
pe3yJIbTaThI:

1) rpaKIaHCKOro BOCIIATAHMSA:

cOPMHPOBAHHOCTh  TPAKIAHCKOW  TMO3UIMK  OOydYaromerocs  Kak
aAKTUBHOTO M OTBETCTBEHHOTO WIE€HA POCCHICKOTO OOIIEeCTBa, MPEICTABICHHUE O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoleAyp TpaxJaHCKOro oOiiecTBa (BbIOOPHI, OMNPOCHl W APYroe), YMEHHE
B3aMMOJICCTBOBATh C COIHAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHH C UX
GYHKIUSIMA ¥ HA3HAYCHUEM;

2) IAaTPHOTHYECKOT0 BOCTIUTAHMS

c(hOpPMHUPOBAHHOCTh POCCHUICKON TPaKJAHCKOW HIICHTUYHOCTH, YBaKCHHS
K M[OpOLUIOMYy W  HACTOSIIEMY POCCHMCKOM  MaTeMaTUKH, LEHHOCTHOE
OTHOIIEHHE K JOCTMXKCHHUSIM pPOCCHUHUCKHUX MATEMAaTHKOB M  POCCHUHCKOMN
MAaTEMATUYECKON IIKOJbI, UCIOJIB30BAHUE ATUX JOCTMKEHUM B APYTrUX HayKax,
TEXHOJIOTHUAX, C(hepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHHME JAYXOBHBIX LIEHHOCTEH POCCHICKOTO Hapoja, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUH HAyKh U JEATEeIbHOCThIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TETHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOUIIEHHWE K MHpPY, BKIIOYAs SCTETUKY MaTEeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXIeHUH,
BOCIIPUUMYHMBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuueckoro BOCIUTAHUS:

cOPMHUPOBAHHOCTh YMEHHUS IPHMEHSATH MaTeMaTHYecKhe 3HaHUS B
MHTEpEecax 370pOBOro M 0e30macHoro 0opasa KU3HU, OTBETCTBEHHOE OTHOIIEHHE K
CBOEMY 3J0pOBBIO (3[0POBOE NHMTaHHE, COATAHCHPOBAHHBIA DPEXHM 3aHATHN H
OT/IbIXa, peryjsipHas (u3nvecKas akTHBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHHUE
P 3aHATHUSIX CIIOPTHBHO-030POBUTEIBHON JAEATEILHOCTHIO;



6) TPy10BOr0 BOCIIHTAHMA:

TOTOBHOCTh K TpyAy, OCO3HAaHHE IEHHOCTH TPYJOJIOOUs, HHTEpPEC K
pasnu4yHbIM  cpepaMm  TPO(PEeCCHOHATBLHON  JACATENHHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ MPUIIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP
Oynymeld mpodeccuu W pealn30BBIBAaTh COOCTBEHHBIC JKHU3HCHHBIC IUTAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTeMaTHYECKON HampaBIeHHOCTH;

7) 3K0JIOrHYeCKOT0 BOCIIUTAHUS

cOPMHUPOBAHHOCTh  IKOJIOTHYECKOW  KYJIbTYpbl, TOHHUMaHUE BIHUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON M COLUATIBHOU
Cpeibl, 0CO3HaHUE II00aTIbHOTO XapaKTepa YKOJIOTUYECKUX MPpo0JieM, OpUeHTAIUS
HAa TPUMEHEHHE MAaTeMAaTHYeCKMX 3HAHWM [JI1 pelieHust 3agady B 00JiacTu
OKpY’Kalollel cpenibl, IUIAHUPOBAHUE IIOCTYNKOB W OIICHKH HUX BO3MOXHBIX
MOCJEACTBUN JIJIS1 OKPY>KAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOTO O3HAHMUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HAyKH M OOIIECTBEHHOM  TMPAKTUKH, TMOHHMAaHHE
MaTEeMaTUYeCKOM HayKh Kak c@epbl YEeIOBEUECKOW J1eATeNbHOCTH, JTAloOB €e
pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTUS LUBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKM M MaTeMaTHYeCKOW KyJbTYypOH KaK CpEJICTBOM MO3HAHUSA MHPA,
TOTOBHOCTb OCYILECTBIATh IPOEKTHYID M HCCIEN0BATEIBCKYIO JEATEIbHOCTD
WHIUBUYaJIBHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesyabTaTe OCBOEHHUS MPOrpaMMbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1mero oopazoBanusi y oOydaromerocsi 0yayT cOpMUPOBAHBI METANPEIMETHBIC
pe3yJIbTaThI, XapaKTePU3YIOIIHECs OBJIaJICHUEM YHUBEPCATbHBIMU
MO3HABATCIIbHBIMU ~ JICHCTBUSAMH,  YHHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMHU
JNEHCTBUSAMU M YHUBEPCATHLHBIMU PETYJIATUBHBIMH JICHCTBUSMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIC yueOHbIE [eilcTBUSs
ba3oBble JJoruueckue aelicTBUA:

BBISIBJIAITH M XAPAKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKKM MaTEMaTUUYECKUX
OOBEKTOB, TIOHATHUN, OTHOIICHUH MEXIy TMOHATUSAMH, (POpMyIUpOBaATH
ONPEAECICHUS MMOHSITUM, YCTaHABIIUBATh CYLIECTBEHHBIN MIPU3HAK
KiIaccupuKalii, OCHOBAaHMS Il OO0OOIIEHHS W CpaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO aHAJIN3A;



BOCIpUHUMATh,  (OpMyIHpoBaTb U  HPEOOpa3OBbIBATh  CYXKICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, SAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIISITH MaTEeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H "
IpOTUBOpeUMs B (paKTax, JAHHBIX, HAOIIONEHUSAX U YTBEPKACHUSX, IpelsiaraTb
KPUTEPHUH [JIS1 BBISIBJICHUS] 3aKOHOMEPHOCTEN M MPOTUBOPEUUH;

JenaTh BBIBOABI C HCIIOJIb30BAHUEM 3AaKOHOB JIOTMKH, JEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSATEIBHO JOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUI
(mpsMble W OT MPOTHBHOIO), BBICTPAWBATh APIyMEHTALUIO, IPUBOAMTH
IpPUMEPBI U KOHTPIIPUMEPBL, 000CHOBBIBATh COOCTBEHHBIE CYICHHS U BBIBOJIbI;

BBIOMpATh CHOCOO pelleHuss ydeOHOMl 3ajayu  (CpaBHUBATH HECKOJBKO
BapUaHTOB  pEUICHMs, BbIOMpaThb HaumOojJee MNOAXOJAMMA C  y4eTOM
CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarTe/ibCKue 1elCTBUS:

WCIIOJIb30BaTh BOTIPOCHI KaK MCCIICIOBATEIILCKAA ~ WHCTPYMEHT  TIO3HAHWMSA,
dbopMyIupoBaTh  BOINPOCH,  (PUKCUPYIONIME  MPOTHUBOpPEYUE,  MPodIieMy,
yCTaHaBJIMBaTh HCKOMOE WU JaHHOE, (DOPMUPOBATH TUIIOTE3y, aAPIYMEHTHPOBATH
CBOIO [MO3UIINIO, MHEHHUE; IPOBOJIUTH  CAMOCTOSITEIIHHO CIUTAaHUPOBAHHBIN
DKCIIEPUMEHT, UCCIICIOBAHHE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro o0ObeKTa, sIBJICHUs, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMu, SIBJICHUSMH, TTPOIIECCAMH,

CaMOCTOSITeNIbHO (popMyIMpoBaTh 0OOOIIEHMS M BBIBOJBI 1O pe3ysibTaTaM
MPOBEICHHOTO  HAOJIO/ICHUs, HCCIECOBAHUA, OIEHHWBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMPOIECCa, a TaKKe BBIIBUTATh
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanueii:

BBISIBJIAT Je(UUUATHI MHPOPMALIMK, JAHHBIX, HEOOXOAUMBIX ISl OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1au;

BBIOMpPATh UHPOPMALIMIO U3 UCTOUYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BUIOB U
dbopmM npeIcTaBICHHUS,

CTPYKTYpPUpPOBaTh MHGPOPMAIIMIO, MPEACTABIATh €€ B Pa3IMYHBIX (QopMmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HAJEKHOCTh uH(pOopMaLIIH o CaMOCTOSATENLHO
c(OpMyIIMPOBAHHBIM KPUTEPHSIM, CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKaTHBHBIE YHUBepCAJIbHbIe y4eOHbIe /1eiicTBUSA



OO0mmenne:

BOCIIpUHUMATh W (HOpPMYyJIHMpPOBaTh CYXKJEHHUS B  COOTBETCTBUH  C
YCJIOBUSIMHM U LEISMU OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY
3pE€HHS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS IO XOAY PEIICHUS
3a/1a4d, KOMMEHTHPOBATh MOJYYEHHBIN pe3yJIbTaT;

B X0Jie 00CYXJICeHHs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOU TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh HJEH, HAICJICHHBIE Ha TIOUCK
PELIEHHUs], COIMOCTABISITh CBOU CYXKIECHUS C CYXICHUSAMHU APYTUX YYaCTHHKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOACTBO TO3UIMH, B KOPPEKTHOU (opme
bopMyITUPOBATh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

IIPEICTABIATh PE3YJIbTAThl PELICHUS 3aa4d, SKCIEPUMEHTA, UCCIICI0OBAHNUsI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (OpMAT BBICTYIUIEHUS C YYETOM 3ajad
Mpe3eHTAaIU U OCOOCHHOCTEN ay IUTOPHUHU.

Pel"yJIﬂTI/IBHl)Ie YHUBEPCAJIBHBIC y‘leﬁﬂble I[eﬁCTBHﬁ

Camoopranusanus:
COCTaBJISITh TIJIaH, aJITOPUTM pEIIEHUs 3aJa4yu, BHIOUpATh CIOCOO pelIeHus C
Y4ETOM  MMEIOIIHNXCS pecypcoB u COOCTBEHHBIX BO3MOKHOCTEH,

apryMEHTUPOBATh M KOPPEKTUPOBATh BapUAHThl PELICHUH C YYE€TOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb, SMOIHOHAIbHbI HHTEJJIEKT:

BIAJCTh HaBBIKAMH  IIO3HABATCIBHOW  pEQIICKCUU  KaK  OCO3HAHHS
COBEPIIIACMbIX JEUCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJISI MpoIlecca M pe3ysbTaTa pEIIeHUs
MaTeMaTUYECKOM 3a/1a4u;

MPEABUACTh TPYAHOCTH, KOTOPhIE€ MOTYT BO3HUKHYTH MPU PEIICHUU 3a/1auH,
BHOCHUTH KOPPEKTHUBBI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA IIEJIA U YCIOBHUAM, OOBSICHATH TIPUUNHBI
JOCTIDKCHUSI WU HEIOCTHUKEHUST PE3YJIbTaTOB JACSATEIBHOCTH, HAXOJIUTh OIITHOKY,
JaBaTh OICHKY IPHOOPETCHHOMY OTIBITY.

CoBmecTHAas 1eTeJIbHOCTD:

MOHUMATh W HUCIOJIB30BaTh MPEHMYIIECTBA KOMAHIHONW W WHIWBUIYAJIBHON
paboThl TpW pemeHuu y4YeOHbIX 3aJad, NPUHUMATh IIeJIb COBMECTHOM
NEeATEILHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHON pabOTHI, pacmlpeneisaTh
BUJIbI pabOT, JIOrOBapuBaThC, OOCYX AaTh IMPOLIECC W pPe3yJbTaT padoThI,
00001maTh MHEHHUSI HECKOJBKHX JIIOJICH; ydacTBOBaTh B TPYMNMIOBBIX (opmax
paboThl (00CyXkaeHUs, OOMEH MHEHHUH, «MO3TOBBIC IITYPMbD) U UHBIEC), BBITIOJHATH
CBOIO 4acTh PabOThl M KOOPAMHUPOBATH CBOW JEHUCTBUS C JAPYTUMH WICHAMH



KOMaH/Ibl, OIIEHUBATh Ka4€CTBO CBOEIO BKJIa/a B OOIIMMA MPOAYKT MO KPUTEPUSIM,
chOpMyYTUPOBAHHBIM YIACTHHKAMHU B3aUMOJICHCTBHSI.

NNPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIEC pe3yabTaThl OCBOCHHUS MPOTPaMMBbI 110 MaTeMaTHKe Ha 0a30BOM
YpPOBHE Ha ypOBHE CpeAHEro oOiero oOpa3oBaHMs IMPEACTaBICHBI MO Tojam
oOyueHusi B paMKax OTHCIbHBIX Y4YEOHBIX KYpCOB B COOTBETCTBYIOIIUX
paszaenax nporpaMMsbl 110 MaTEMATHKE.

OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

IMNOACHUTEJIBHASA 3AIIMCKA

VYuebHblli Kypc «Anrebpa ¥ Hayalla MaTEMaTHYECKOTO aHAN3a» SIBISETCS
OJTHUM U3 HauboJjiee 3HAYMMBIX B IpPOrpaMMe€ CpEIHEro oOIero oodpazoBaHus,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH 00ECHeUnBAET MHCTPYMEHTAIbHYIO 0azy Ui
U3Yy4EHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JIpyrol CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILIIIEHUE O0YYaIOMIMXCA Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOEHHMSI YYEOHBIX KypCOB HH(POPMATHUKH, OOILIECTBO3HAHUS, HCTOPHH,
ciioBecHOCTU. B pamkax ydeGHOro kypca «Anredpa M Hayajla MaTeMaTUYECKOTO
aHanu3a» oOydYarouIvecsl OBJIAJEBAIOT YHHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOMN
HayKH, KOTOpast GOpMyJIMPYET CBOM TOCTHKEHUSI B MaTEMAaTUYECKOM popme.

VY4eOHbIll Kypc anreOpbl M Hayal MaTEeMaTHYECKOTO aHajiu3a 3aKJIaJbIBacT
OCHOBY Uil YCIHEIIHOTO OBJIAJICHUS 3aKOHaMU (PU3UKH, XUMHUHU, OHOJIOTHH,
NOHMMAaHUs OCHOBHBIX TEHICHIINN SKOHOMUKHU U OOLIECTBEHHON YKU3HU, TIO3BOJISIET
OPUEHTUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIb30BaTh MX B IIOBCEJAHEBHOW KM3HM. B Toxe Bpems
OBJIaJICHNE  AOCTPAKTHBIMM W  JIOTUYECKH CTPOTHMMH  MaTEeMaTUYECKUMH
KOHCTPYKIUSIMA PA3BUBAET YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
UCTUHHOCTb  YTBEPXKJEHHUS, MHCIIOJIB30BaTh OO0OOIIEHHE M  KOHKPETH3AlMIO,
abcTparupoBaHle W aHAJIOTUIO, (OpMUPYET KpEaTUBHOE U KPUTUUYECKOE
MbIlIIeHHe. B xone m3ydeHus: aireOpbl ¥ Hayal MaTEeMaTHYECKOTO aHalh3a Ha
YPOBHE CpeaHero o0Imero o0pa3oBaHUS OOYYAIOIIMECS IMOTY4YaloT HOBBIM OTIBIT
pelieHusl MpUKIaJAHbIX 337a4, CaMOCTOSITEIbBHOIO IMOCTPOEHUS MaTeMaTUYECKUX
MOJIETIEN PEAIbHBIX CUTyallUd W HWHTEPOPETALMH IOJIYYEHHBIX PELICHUH,
3HAKOMATCS C NpUMEpaMHU MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE,
HAayKe U B HCKYCCTBE, C BBIJAIOMIMMUCA MATEMATUYECKUMU OTKPBITUAMH M HX
aBTOpaMu. Y4eOHbII Kypc anreOppl M Hadajd MaTEeMaTHYECKOro aHajun3a
oOnamaer 3HAQYUTENBHBIM  BOCIWTATEIbHBIM  IMOTEHLHAIOM,  KOTOPBIM



peann3yercss Kak uepe3 yuyeOHbIH MaTepual, clocoOCTBYIOIIMM (pOPMUPOBAHUIO
HAYYHOTO MHUPOBO33PEHUS, TaK U dYepe3 CHeHuPHUKYy Y4eOHOH MAesITeNbHOCTH,
TpeOytomien CaMOCTOSITEJIbHOCTH, aKKypaTHOCTH, IPOAODKUTEIBHON
KOHIIEHTPAllU! BHUMAaHUS U OTBETCTBEHHOCTHU

34 ITOJIyYEHHBIN PE3YJIbTAT.

B ocHoBe MmeTomukum oOyueHus anreOpe M HadajgaM MaTeMAaTUYECKOTO
aHaJIn3a JIEKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B cTpykrype mporpaMMbl mo ajirebpe M HayalaM aHaliu3a BBIICISIFOTCS
CIIEIyIOIIUE COAEPKATEIbHO-METOAUYECKUE JIMHUK: «Yuciaa W BBIYHMCICHUND,
«Dynknun  u rpadpukw», «YpaBHEHUS U HepaBeHCTBa», «Hauwama
MaTeMaTHUecKoro  aHaimu3a», «MHokecTBa M JIoTHUKa». Bce OCHOBHbBIE
COJIEPKATEeIbHO-METOIMYECKHE JIMHUM U3YyYaloTCid Ha NPOTSHKEHUHU JBYX JIET
oOyueHusi Ha YpPOBHE CpeIHEro oOuero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSASA
Jpyr Apyra W TMOCTENEHHO HACHIIAsCh HOBBIMH TeMaMH H pa3jieiamu. J{aHHBIA
y4eOHBIH KypC SBJISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJIEp’)KaHUE HECKOJIbKMX MAaTEMaTUYECKUX JTUCUUIUIMH: anreOpa, TPUrOHOMETpHS,
MaTEeMaTUYeCKH aHajau3, Teopus MHOXKecTB W Japyrue. Ilo mepe Toro kak
oOyuJaroluecs: OBJaJEBalOT Bce 0oJiee IIMPOKUM MAaTEMaTHYECKUM allapaToM,
y HHUX TIOCJIEOBATENbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTEeMaTHYECKyl0  MOJENb  pEalbHOM  CUTyallud, MNPUMEHITh  3HAHUA,
NOJlyueHHble B Yy4eOHOM Kypce «Auredpa W Hayala MaTeMaTH4YEeCKOTro
aHaJIN3a», Uil PELIEHUS CaMOCTOATENBHO CPOPMYJIUPOBAHHON MaTEMaTHUECKON
3a]]a4M, a 3aTEM UHTEPIPETUPOBATH MOJTyYEHHBIN pe3yIbTar.

CopnepxxarenpHo-MeTOIMYeCKass JUHUS «Yucaa U BBIYMCIEHUS» 3aBeplIaeT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4aTo Ha ypPOBHE OCHOBHOIO 0o011ero oopazosanus. Ha ypoBHe cpennero obiero
oOpa3zoBaHus 0co00€ BHHMaHHe yJenseTrcs (HOPMUPOBAHHMIO  MPOYHBIX
BBIUMCIIUTENbHBIX HABBIKOB, BKJIIOYAIOIIUX B CeOsl MCIHOJIB30BAHUE Pa3IMUHBIX
dbopM 3amucu JAEUCTBUTENBHOIO YMCIA, YMEHHE pAIMOHAJIBHO BBIMOJIHATH
JICHCTBUS C HHUMH, JAeNaTh MNPHUKUAKY, OIEHHWBATh pe3yibTrar. OOydarommecs
MOJy4yatoT HAaBBIKM MPHUOJMKEHHBIX BBIUMCICHUN, BBINOJHEHUS MACUCTBUN C
YHCIIaMU, 3alMCaHHBIMH B CTaHIAPTHOHN (popme, NCTIOIh30BaHUS MaTEMAaTHIECKIX
KOHCTAHT, OIICHUBAHUS YMCIIOBBIX BBIPAKCHU.

ConepxatenpHasi JIMHUS «YPaBHEHUS M HEPABEHCTBA» pealM3yercs Ha
IPOTSKEHUH BCErO O0YUYEHNsI HA YPOBHE CPEIHEr0 00LIEro 00pa3oBaHUsl, IOCKOIbKY
B K&XIOM paslieie IporpamMmbl MPEAYCMOTPEHO PEIIEHHE COOTBETCTBYIOLIUX
3agad. OOydaromuyecss OBJIAJEBAIOT PA3JIMUHBIMA METOAAMHU PELIEHUS LEIbIX,
pallMOHANbHBIX,  UPpPAlMOHAIBHBIX,  IOKA3aTENbHBIX,  JIOTapU(PMUUYECKUX U
TPUTOHOMETPUUECKUX YPABHEHH, HEPABEHCTB U UX cucTeM. llomyueHHble yMeHHs



UCIIOJIb3YIOTCS IIPU UCCIIEIOBAHUN (PYHKIUMN C TOMOIIBIO IPOU3BOIHOM, PEIICHUU
NPUKIAAHBIX 3a7ad W 3aJad Ha HAXOXKICHHE HaWOOJBIIUX W HAUMEHBIHX
3HaueHud (QyHkuuu. JlaHHas conep)KaTenbHAs JIMHUSI BKIIOYAET B CeOsl Takoke
dbopMHpoBaHUEe yMEHUH BBIMOJIHATH pacueThl 1Mo ¢GopmyiaMm, Mpeodpa3oBaHUs
IEJBIX, PAMOHATBHBIX, HPPAITMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKCHUM, a
TaK)K€ BBIpQKECHUM, COAepkKallluX cTeneHu U jorapudmel. braromaps uzyueHuro
aIreOpandecKoro Marepuaia MIPOUCXOTUT TanbHeIIee pa3BUTHE
QITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIUICHUS oOydaroumxcs, (GopMUPYIOTCS
HAaBBIKM JEAYKTHUBHBIX pPacCy>KJIEHUH, paboThl € CUMBOJBHBIMU (HOpMaMH,
MIPEICTABIICHNS 3AKOHOMEPHOCTEH 1 3aBUCUMOCTEH B BUJIC PABEHCTB M HEPABEHCTB.
Anrebpa npejyiaraet 3QQPeKTUBHbIE HHCTPYMEHTHI JJI1 PEUICHUsS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJSITHO JTEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
SI3BIKA HAYKH.

ConepkarenbHo-MeTOAMYECKass JIMHUS «DYHKIUU U Tpa@uKu» TECHO
NepervieTaeTcs ¢ JAPYTUMH JIMHUSIMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33J[a€T MOCJIEI0OBATEILHOCTh N3YUEHUSI MaTepuaia. M3yueHue cTerneHHoH,
MOKAa3aTeIbHOM, JIOTapU(PMUYECKON U TPUTOHOMETPUUYECKHX (DYHKIUH, UX
CBOMCTB U TpaduKoB, UCHOJb30BaHUE (GYHKIMNA U1 PEIICHUs 3aJad U3 JPYTUX
y4eOHBIX MIPEJAMETOB U PEATbHON KU3HU TECHO CBSI3aHO KaK ¢ MaTeMaTUYECKUM
aHAJIM30M, TaKM C PEIIEHWEM YpaBHEHHM W HepaBeHCTB. [Ipu »Tom Oombloe
BHUMaHHE  yJaensieTcss (OPMUPOBAHHIO yMEHUS  BBIpaXaTh  (QopMysiamu
3aBUCUMOCTH MEXy pa3JIMYHBIMH BEJIMYMHAMU, HCCIENAOBATH IMOJTYUYCHHBIC
byHKIIMH, CTpOoUTh UX Tpaduku. Marepuan coaepkarelbHON JTMHUNA HaleJeH Ha
pa3BUTHE yMEHUN WU HABBIKOB, IMO3BOJIAIOINIMX BBIPAXATh 3aBUCUMOCTH MEXIY
BETMYMHAMU B DPa3IM4HON (opMe: aHAIUTUUECKOU, rpadUYecKOl U CIOBECHOM.
Ero wu3yueHue cnocoOCTBYeT pa3BUTHUIO QJITOPUTMUYECKOTO  MBIIUICHHS,
CIIOCOOHOCTH K 0000IICHUIO M KOHKPETHU3AIUH, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas JmHus «Havama maTeMaTHYECKOTO aHaINM3a» MO3BOJSET
CYIIIECTBEHHO PACUIUPHUTHh KPyT KaK MaTeMaTHUYECKHX, TaK U MPUKIAIHBIX 3ajad,
JIOCTYITHBIX OOYYaloIUMCsI, Y KOTOPBIX MOSBISETCS BO3MOXKHOCThH MCCIIEIOBATh U
CTpouTh Tpaduku (YHKIUH, ONpenensITh HX HAWOONBIINE W HAWNMEHBIIHE
3HAUCHUS, BBIYUCISITH IUIOMAAu (Puryp u oObEeMbl T, HAXOAUTh CKOPOCTH H
yckopeHus mporeccoB. CoaepikarenbHas JUHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH
MOCTPOCHUSI MAaTeMAaTHYECKUX MOJCJICH pealbHBIX CHUTyallluid, HaXOXKICHUS
HAWJIY4IlIero pemieHuss B  NPUKIAAHBIX, B TOM  YHCIE  COIMAIBHO-
HPKOHOMHYECKHX, 3a7adax. 3HAKOMCTBO C OCHOBAMHU MaT€MAaTHUYECKOTO aHaJIH3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATLHO-JIOTMYECKOTO W KPEATHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHI pACIIO3HABATH TMPOSIBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHHMKe U ucKycctBe. OOywaronuecs y3HAIOT O
BBIJIAIONIUXCST PEe3yibTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMAaTHUKH Kak



HAyKH, U UX aBTOPaX.

CopeprkarenbHO-MeTOaUYECKass TUHUSA «MHOXeCTBa U JIOTHKa» B OCHOBHOM
MOCBSIIEHA  DJIEMEHTAM  TEOPUU  MHOXKECTB. T€OpeTHKO-MHO>KECTBEHHBIC
NIPEJICTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJBHON MaTEMaTHKU M TpeiararoT
Hanbosiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3feiibl MATEMAaTHKHA U €€
NPUJIOKEHUH, OHU CBS3BIBAIOT Pa3HbIC MATEMAaTUYCCKUE NUCHIUIUIMHBI B EAMHOE
nenoe. [lo3TroMy BakHO 1aTh BO3MOKHOCTH 00YUaIoIeMycsl TOHUMATh TEOPETHKO-
MHO>KECTBEHHBI S3bIK COBPEMEHHOW MaTeMaTWKU W UCIOJb30BaTh €ro s
BBIPXCHHS CBOUX MBICIICH.

B ydeOHOM Kypce «Anrebpa W Hayala MaTEMaTHYECKOTO aHaIIA3a»
MPUCYTCTBYIOT TaKK€ OCHOBBI MAaTEMaTUYECKOrO MOJICTUPOBAaHMS, KOTOpbIE
npu3BaHbl CPOPMUPOBATH HABBIKU TOCTPOCHUSI MOJIEICH pealbHBIX CUTYaIluH,
UCCJIENOBAaHMUS ~ ATHX  MOJEJNEeW ¢ TIOMOIIBI0  ammapara ainreopsl |
MaTEMaTUYECKOr0 aHalii3a W WHTEPHpPETAlMHU TOJYyUYEeHHBIX pPE3yJbTaToB. Takue
3aJlaHds BIUIETEHBl B KaXIbIH U3 pa3lieJIOB NPOrpaMMbl, IOCKOJBKY BECh
MaTepuan yd4eOHOTO Kypca HIMPOKO HCIHOJIB3YETCs JUIsl PEIICHUs TMPUKIATHBIX
3anay. [Ipu pemeHnn peanbHbIX MPAKTUYECKUX 3a7a4 OOyYarolIuecs pa3BUBAIOT
HAOJIOATeIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W KOHKPETU3UPOBATH  MPOOJIeMy.
JlestenpHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS TPHUKIATHBIX 3a/1a4
OpraHu3yeTcsi B TpOIlecce M3Y4YeHHs BCEX TeM Yy4eOHOro kypca «Anredpa u
HayaJia MaTeMaTUYeCKOTO aHaIN3ay.

OO0miee 4YKMCIIO 4YacoB, PEKOMEHJIOBAHHBIX ISl M3y4YeHUS Y4eOHOTO Kypca
«Anrebpa 1 Hayana mMaTeMaTtudyeckoro ananmza», — 170 gaco: B 10 kimacce —
68 uvacoB (2 yaca B Hezeno), B 11 kimacce —102 yaca (3 vaca B Heelo).

COAEPKXAHUE OBYYEHMUA

10 KJIACC
YucJa v BbIYHCIEHUS

Panmonanbabie yncina. OOBIKHOBEHHBIE W JECATHUYHBIC APOOH, MPOIEHTHI,
OCCKOHEUHBIE  TIepHOAMYECKHEe  JIpobu. ApudMmeThdeckue  omeparud ¢
palMOHAIBHBIMY YUCJIaMU, MPE0OpPa30BaHUs YHUCIOBBIX BbhipaxeHui. [Ipumenenue
JIpoOeil M MPOIICHTOB IS PEIICHUS NMPUKIATHBIX 3a/1ad U3 Pa3INYHBIX OTpaciei
3HAHWUU U PEabHOU )KU3HU.

JeucrtBurenpHble  yucia. PanMoHanbHBIE W UMPPALUOHAIBHBIE YHUCIIA.
Apudmernueckue omnepanuu ¢ JASHCTBUTENBHBIMU 4uciIaMu. [IpubimkeHHbIC
BBIYHCIICHUS, IPABUJIA OKPYTJICHHS, TPUKUIKA U OLICHKA PE3YyJIbTAaTa BBIYMCIICHUMN.

Crenenp ¢ uenbiM  nokaszatenem. CrangaptHas ¢dopma  3allucH
JNeUCTBUTEILHOTO uucia. Vcmons3oBanue moaxozsmied  GopMbl  3allUCH
JEUCTBUTENBHBIX YHUCENl JJIs PELICHUsS NPAKTUYECKUX 3a7a4 U MPEACTaBICHUSA



JAHHBIX.
Apudmernueckuii  KOpeHb  HaTypajdbHOW  cremeHu.  JleWcTBus  C
apru(pMETUIECKUMU KOPHSMU HATypaJIbHON CTEIICHHU.
CuHyC, KOCHHYC M TaHI€HC YHCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC,
apKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxaecTBa U TOXKIACCTBEHHBIE TPEOOPA30BaHUSI.

[IpeoOpazoBanre TPUTOHOMETPUUECKHUX BbIpaxkeHUil. OCHOBHBIE
TPUTOHOMETPHUIECKHUE (OPMYIIBI.

YpaBHeHUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HEPaBEHCTBA.
Meton uHTEpPBaOB.

Pemenue 1enbix 1 1poOHO-pallMOHATBHBIX YPABHEHU U HEPABEHCTB.

Pemenre uppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

PemieHre TpuroHOMETpUIECKUX YPaBHEHUM.

[IpumeHeHne ypaBHEHHU 1 HEPABEHCTB K PEIIEHUIO MAaTEMAaTHYECKUX 3a7a4 U
3aJlay U3 pa3IuvHbIX 001acTeil HAyKU U peabHOU KU3HHU.

DOyHKUMHU U TPaPUKH

OyHKIus, cnocoosl 3aganus yHkuuu. ['paduk dynkuuu. Bzaumuo
oOpaTHbI€ (PYHKIIHH.

OO6nacTp onpeaeneHuss ¥ MHOXKECTBO 3HaueHu pyHkiuu. Hymm QyHkumm.
[TpoMexyTKH 3HaKOMOCTOSTHCTBA. UeTHBIE M HeUeTHBIC (DYHKIIHH.

CreneHHast QyHKIUS C HATypaJbHBIM M LIEJbIM MoKazareneMm. Ee
cBoiicTBa u rpaduk. CBoMCcTBA U rpaduK KOPHS N-OM CTENEHHU.

TpuronomeTpruyeckast OKpyKHOCTb, ONIPEIEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEeHTa.

Hayaja MmaTeMaTH4eCKOIo aHAJIN3a
ITocmenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs IOCJIEA0BATEILHOCTEM.
MOHOTOHHBIE ITOCJICIOBATEIIEHOCTH.

ApudmeTndeckast 1 reoMeTpuueckasi mporpeccun. beckoneuyHo yObIBaromas
reomeTpudeckas mporpeccus. Cymma OECKOHEUHO YOBIBAaroIIel reoMeTpUIeCcKOn
nporpeccuu. PopMyna CIOXKHBIX MPOLEHTOB. Vcronb30BaHrE MPOTPECCHH IS
pElIeHUs peabHBIX 3a7]a4 MPHUKIATHOTO XapaKTepa.

MHo:xecTBa U JIOTUKA
MHoxecTBO, omepainuu Haj MHOkecTBaMu. Jluarpammel Oiinepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO amnmapara JJjisi ONUCAHMS PEeabHbIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]]a4 U3 APYTUX yUeOHBIX MPEAMETOB.
Onpenenenue, TeopeMa, CIeACTBUE, 10KA3aTENBCTBO.



11 KUIIACC

Yucsia 1 BLIYUCIEHUS
HatypanbHble u nienble uncina. [Ipu3Haku AeTMMOCTH 1EJIbIX YHCElL.
Crenensb ¢ panmoHaIbHBIM MOKa3aTeneM. CBONCTBA CTENEHHU.
Jlorapudm uucna. JlecaTuunbie U HATypaibHbIE JIOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3oBaHue BEIpAKEHUH, CONEPHKALUX JTOTAPUPMBI.

[TpeoOpazoBaHue BbIpaXXEHUH, COIEPKAIIMX CTENEHH C PAallMOHAIBHBIM
IIOKAa3aTeJIeM.

IIprMepB! TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapupmMuyeckrie ypaBHEHUSI 1 HEPABEHCTBA.

CucreMpl NUMHEHMHBIX ypaBHEHHW. PemeHue npukiIagHbeIX 3a1ad C
IIOMOIIBIO CHUCTEMBI JUHEUHBIX YPABHEHUN.

CucreMbl 1 COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

IIprMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEILICHUIO
MaTeMaTHUYECKUX 3a/ad U 3a]1a4 U3 pa3IMyHbIX 00JacTell HayKu U peaibHOM KU3HHU.

DOyHKUMHU U TPaPUKH

Oyuknus.  [lepuoanueckne  QyHkuuu. IIpoMexKyTKH  MOHOTOHHOCTH
byHkuuu. MakcuMymbl 1 MUHUMYMbl QyHKUuU. HauOonbliiee ¥ HauMeHbIlee
3HaueHUE (DYHKIIMHU HA IPOMEKYTKE.

Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U IPAPUKH.

[TokazaTtenbHas u morapudmuueckas GyHKIIUN, UX CBOMCTBA U rpaduKH.

Hcnonb3oBanue rpa@ukoB pyHKIMN A1 peNIeHHs] YpaBHEHUN U TMHEHHBIX

CUCTEM.

Hcnons3oBanue rpaduKoB QPYHKIMN 711 MCCIEAOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NP PEHICHUH 337ad U3 JIPYruX y4eOHbIX
MPEAMETOB U PEATBHOW KU3HU.

Hayajia MaTeMaTH4ecKOro aHaINU3a
HenpepriBabie GpyHKIIMH. MeTOI MHTEPBAJIOB [Tl pEIICHUS HEPABEHCTB.
[TpousBoanas pynkiuu. ['eomeTpuyeckuii U PU3NUECKUIN CMBICIT
npousBoaHON. I Ipon3BoaHBIC dNIeMEHTApHBIX (yHKIMA. DOpMYIIbI
HAXOXKJEHUSI MPOU3BOJIHON CyMMBbI, IPOU3BEACHUS U YACTHOTO (DYHKIIHM.
[IpumeHeHre NpoU3BOIHOMN K UCCIEA0BAHUIO (DYHKIIMIT HA MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxaeHre HanOobIero 1 HaUMEHBILEro 3HaueHus (PyHKIMK Ha
OTpPE3KE.
IIpuMeHneHue Nponu3BOAHON 1JIsI HAXOKICHNS HAWITY YILIETO PELIEHUs B
NPUKJIAIHBIX 3a7a4ax, Ui ONPEesIeHNsl CKOPOCTH Mpoliecca, 3aJaHHOro (opMyioi
WIH TpaduKoM.



[TepBooOpaznas. Tabnuia nepBooOpa3HbIX.
WuTerpain, ero reomeTpuiyeckuii u Qunudeckuii cmpica. Berancnenue
uHTerpaia no popmysne Herorona—Jleitonuna.

IHNPEAMETHBIE PE3YJIBTATBI

K konmy obOyuenuss B 10 kjacce oOy4aromuics TOJYYHUT CIACAYIOIIHAC
peIMETHBIC PE3YIIbTaTHI:

Yuciia v BLIYUCTIEHUSI:

OTEPUPOBATh TOHATUSAMHU: PANMOHATBPHOE W  JCHCTBUTEIHLHOE YHCIIO,
OOBIKHOBEHHAsI U JIECATUYHAS APOOH, MPOIICHTHI;

BEITIOJIHATh ~ apu(METHUECKHE  OINepaldd C  palHOHAJIbHBIMH |
JEHCTBUTEITLHBIMH YHCIIAMH;

BBITIOJIHATh MPUOJIMKEHHBIE BBIUMCICHUS, UCTIONbB3Ys MpaBUia OKPYTJICHHUS,
JienaTh MPUKUAKY W OIIEHKY Pe3yJIbTaTa BEIYMCIICHHIA,

ONEpUPOBATh TMOHATUSMU: CTENEHb C IIEJIBIM TOKa3aTejaeM, CTaHIapTHas
dopma 3amuMcu JACUCTBUTEIBHOTO YKCIA, KOPEHb HAaTypalbHOW CTEMEeHH,
UCII0JIB30BATh MOAXOSIIYI0 (OPMY 3alUCH ACHUCTBUTEIBHBIX YUCEN ISl PEIICHUS
MPaKTUYECKUX 3a/1a4 U TIPEJICTABIICHUS JJAHHBIX;

OTIepUPOBATh MOHSATUSMU: CUHYC, KOCHHYC U TaHTE€HC MPOU3BOJBHOTO YIJIA,
WCITIOJIB30BATh 3aMKCh MPOU3BOJILHOTO yTila Yepe3 0OpaTHbIE TPUTOHOMETPUIECKUE
byHKIUY.

YpaBHeHUS U HEPABEHCTBA:

ONEpUPOBATH TMOHATUAMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, ILEJIOE,
PALMOHAIIBHOE, UPPALUOHATIBHOE YPABHEHHUE, HEPABEHCTBO, TPUTOHOMETPHUUECKOE
YPaBHEHUE;

BBITIOJTHATH TPeoOpa3oBaHUsl TPUTOHOMETPUYECKUX BBIPAKCHHH W pemniaTh
TPUTOHOMETPUYECKHUE YPABHEHMUS,

BBITIOJTHATH TIpeoOpa3oBaHUs IIEIbIX, PAllMOHAIBHBIX W HPpPAlHOHATBHBIX
BBIDQXKCHUM W  pelmaTh OCHOBHBIC THUIMBI  LEJIbIX, pPAalHOHAIBHBIX U
VMPppalHOHAIBHBIX YPABHEHUN U HEPABEHCTB;

IIPUMEHATh YPAaBHEHUS M HEPABEHCTBA ISl PELICHHS MAaTEeMaTH4YECKHUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAYKH U peaJIbHOU KU3HU;

MOJICIUPOBATh peabHbIE CHUTYyalldd Ha s3bIKe aiareOpbl, COCTaBIIATH
BBIPQKCHUS, YPABHEHHUS, HEPABEHCTBA II0 YCIOBUIO 3aa4d, MCCIEN0BATh
MOCTPOCHHBIE MOJICNIU C UCTIOJb30BAHUEM armapara aiareOphl.

DOyHKUMM U rpapuku:

ONEepPUPOBATh MOHATHAMH: (DYHKIIMS, CIIOCOOBI 3amaHus (GYHKIWH, 0OJIacCTh
OTIpENeNICHNs] W MHOXXECTBO 3HAa4YeHHWH (YHKUIWH, TrpapuK (YHKIUH, B3aUMHO
oOpatHbie YHKITUY;



OIEPUPOBATH MOHATUSMU: YETHOCTh U HEUETHOCTh (DYHKIIMHU, HYJH (YHKIINH,
IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

UCTIONIb30BaTh rpaQUKu (PYHKIMMA AJIs pEeLICHHs YpaBHEHUI;

CTPOUTHh U YUTaTh rpaduku JTuHEHHOW (QYHKUIMHU, KBaApaTUIHOW (DYHKIIUH,
CTETIEHHON (PYHKIIMU C LEJIBIM IT0Ka3aTelIeM;

UCIIONB30BaTh Trpaduku (QyHKUMHA [JIs HUCCIENOBAaHUS MPOLIECCOB U
3aBHCHMOCTEH TpU pEelIeHUH 3a7ad U3 APYTUX yUEOHBIX MPEIMETOB M PeabHOU
KU3HU, BBIpAXaTh (hOpMyIaMH 3aBUCUIMOCTH MEX]y BETHUMHAMHU.

Havana maTeMaTH4eCcKoOro aHajam3a:

OIEPUPOBATH MOHATUAMU: MOCIIEA0BATEIILHOCTD, apU(PMETHIECKAsT U
reOMETPUYIECKasl IPOIPECCUU;

OINIEPUPOBATH MOHATUAMU: OECKOHEUHO yObIBaIOIIasi TeOMeTpruIecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOLIEH r€OMETPUUECKON MPOrPECCUU;

3aJ1aBaTh [OCJIE0BATEIbHOCTU PA3IMYHBIMU CIIOCOOAMU;

MCII0JIb30BaTh CBOMCTBA ITOCIIEI0BATEIIBHOCTEN U IPOIPECCUI ISl PELLICHMSI
peanbHbIX 3aJa4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA:
OIIEpUPOBATH ITOHATUSIMHU: MHOXKECTBO, ONEPAIllMU HAJlI MHOKECTBAMU;
HCIMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar sl OMHCAHUS
pEATBHBIX

MPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX y4eOHBIX MPEAMETOB;
OINIEpUPOBATH MOHATUAMU: ONPEACICHUE, TEOPEMA, CIIEJACTBUE, I0KA3ATEIIHCTBO.

K koHiry 00yuenus B 11 kiacce oOy4aronuiics moayyduT CIeayIONue
MIPEIMETHBIC PE3yIbTATHI:

YucJia ¥ BbIYUCIEHUS:

ONEPUPOBATH MOHATUSIMU: HATypaJbHOE, IIEJI0€ YKCIIO0, MCMOJIb30BaTh
MPU3HAKU JIETUMOCTH LETBIX YACEII, PA3JI0KEHUE YMCIIA HA IPOCTHIE MHOKUTEIH JJIS
peuieHus 3aauy;

OINEpUPOBATH MOHATUEM: CTENICHB C pallHOHAJIBHBIM ITOKA3aTEIIEM;

OTIEPUPOBATH OHATUSMU: JIOTAPU(PM UnCIa, JECITUUHBIC U HATYPATbHBIC
Jorapu@mel.

YpaBHeHUs U HEPABEHCTBA:

NPUMEHSATh CBOWCTBA CTENEHM I TPeoO0pa3oBaHUs  BBIPAKEHUH,
ONEPUPOBATH IOHATUSMU: IIOKA3aTEIbHOEC YPAaBHEHHE W HEPABEHCTBO, pEIIaTh
OCHOBHBIE THUIIbI ITOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB;

BBITIOJIHATh ~ MPeoOpa3oBaHMsl  BBIPAKEHUH, COAEpXKAIUX  JorapudMel,
OTIEpUPOBATH MOHATUSAMU: JTOTapU(PMHUUECKOE YPaBHEHUE U HEPABEHCTBO, PEIIaTh
OCHOBHBIE THITBI JIOTAPU(PMUUECKUX YPAaBHECHUI U HEPABCHCTB;



HaXOJUTh PELIEHUS POCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEPUPOBATh NOHATUAMH: CHCTEMA JIMHEHMHBIX YPAaBHEHUW U €€ PEIICHHE,
WCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [T PELICHUS PAKTUYECKUX 3a7a4;

HaXOJUTh PEIICHUs MPOCTEHIINX CUCTEM M COBOKYIHOCTEH PALMOHAIBHBIX
YPaBHEHUI U HEPABECHCTB;

MOJICJIMPOBATh pEAJbHbIE CUTyallUM Ha fA3bIKE aireOpbl, COCTaBIATh
BBIPDAXKECHUs, YPaBHCHMs, HEPABEHCTBA M CHCTEMBI 10 YCJIOBUIO 3aJ]a4H,
UCCJIEI0BATh IOCTPOEHHBIE MOJIENIN C UCTIOIb30BAaHUEM allapara ajareopsl.

DOyHKUMU U TPaPUKH:

ONEpPUPOBATh  MOHATHSAMH:  TepHoauYecKas  (QyHKUHUSA, TMPOMEXKYTKU
MOHOTOHHOCTH (DYHKI[MM, TOYKM DSKCTpeMyMa (YHKIHUH, HauOoJplIee W
HauMeEHbllIee 3HayeHuss (QYHKUMA Ha TMPOMEXKYTKE, HCIONb30BaTh UX IS
UCCIEN0BAHMS (PYHKIMH, 3aJaHHON rpaduKom;

ONEpUPOBaTh MOHATUAMH: TpapUKH IOKa3aTEIbHOU, JIOTapU(PMHUUECKON U
TPUTOHOMETPUYECKUX  (QYHKIUH, UW300pakaTb HUX HA  KOOPJWMHATHOM
IJIOCKOCTH M MCTIOJIb30BATH ISl pEIIEHUSI YPABHEHUN U HEPABEHCTB;

U300pakaTb ~HAa  KOOPAMHATHOM  IUIOCKOCTHM  TIpauKH  JIMHEHHBIX
YPAaBHEHUH W UCIOJIb30BATh UX JUISl PEIIEHUS CUCTEMBI JINHEWHBIX YPaBHEHUI;

UCIONB30BaTh rpauku  (QyHKUMH 11  MCCIIENOBaHUS MPOLIECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Hayaja MaTeMaTH4ecKOIo aHAJIN3Aa:

ONEepUPOBATh MOHATUSMU: HENpephIBHAs (PYHKIMs, MPOU3BOJIHAS (DYHKLUH,
UCITIOJIb30BATh TEOMETPUUECKUN U (PUBNYECKUIA CMBICT TTPOU3BOIHOMN TSI pEIICHUS
3ajay;

HaXOAUTh MPOU3BOJHBIEC 3JIEMEHTAPHBIX (YHKIUH, BHIYUCIATH POU3BOIHbIC
CYMMBbI, TPOU3BEAEHUS, YACTHOTO (DYHKIIMIA;

UCIIOJIb30BaTh  MPOM3BOJHYIO ISl  HCCIEAOBaHUSA  (PYHKIUM  Ha
MOHOTOHHOCTb M JKCTPEMYMBI, MPUMEHATh pPE3YIbTAaThl MCCIEAOBAaHUA K
MOCTPOEHUIO TPAPHUKOB;

WCIIOB30BaTh MPOU3BOAHYIO JUIA HAxXOXKICHUSA HAWIY4IlIEro pEIICHUs B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a9aX;

ONEepUpPOBaTh TMOHATUSAMHU: TepBoOOpazHas W  MHTErpaj, MOHHUMATh
reOMETPUYECKUN U (PU3UUECKUN CMBICIT MHTErpana;

HaXOAWTh  IEPBOOOPa3HbIE  AJIEMEHTApPHBIX  (PYHKIHMH,  BBIYHCIATH
uHTerpan mno ¢popmynie Hotorona—JlelOnuna;

pemaTh NPUKIAJHBIE 337a4¥, B TOM YHUCIE COLMAIbHO-3KOHOMHUYECKOTO U
(bu3MYECKOro XapakTepa, CpeCTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undgposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
1 %EZ:;:TT:E:;T:? ziing;I: I;/IIOHaJIBHBIG 14 1 bubmorexa LIOK
a -rat https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
5 Oyukiuu U rpaduku. CTeneHs ¢ HeIbIM 5 bu6nunorexa LIOK
nokasarejaem https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—O¥ CTEIICHHU. 18 1 bubnnorexa [JOK
WppaimoHaibHbIe ypaBHEHHs 1 HEPaBEHCTBA https://m.edsoo.ru/1568aba3
o
4 T Zﬁf}igﬁe uu. TpUroHOMETPUYCSCKHUE 22 1 bubmmorexa LIOK
p TPuH. TP P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocrnenoBaTeNbHOCTH U IPOIPECCHH 5 bubmmorexa LIOK
1 porp https://m.edso0.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 3 1 bu6nmorexa LIOK
3HaHUM https://m.edsoo.ru/1568aba3
but6mmoreka [IOK
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0

https://m.edso0.ru/1568aba3



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kontpoabubie IIpakTuueckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
I | Toemamestess dymem Noxmaromane 12 . BuGnorera LIOK
YHKUHA. https://m.edsoo.ru/f11c4afd
YpaBHECHHS U HEPABCHCTBA
, ﬁorapniMquCKaﬂ byHKIHS. . BuGmorexa LOK
orapu(pMHUUECKHE YPaBHCHUS U
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
3| epoioen, Tomomemrpm 9 . Batmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
bu6 OK
4 [IpousBoaHas. [Ipumenenne Mpon3BOIHON 24 1 htl/tIpSJ,I:I;I/OrrT].G;ZCIJJC;).ru /F11cdafd
5 HnTerpan u ero npuMeHEHUS 9 bubmmorexa LIOK
P P https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
6 C i 12 1
MCTEMBL ypaBHemHi https://m.edsoo.ru/f11c4afd
7 HarypanbHble 1 1ie/IbIe Yncia 6 bubmmorexa LTOK
yp t https://m.edsoo.ru/f11c4afd
3 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 18 5 bubnunoreka LIOK
3HaHUI https://m.edsoo.ru/fl11c4afd
but6mmoreka [IOK
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0

https://m.edsoo.ru/fl1c4afd



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne IpakTu uudposbie
w/n Tema ypoka B KonTpoibHbIe p 6
cero yecKkHne o0pa3oBaTe/bH
padoThI JomamHee 3a1aHue
padoTbI ble pecypchl
MHOXeCTBO, OIICpalliy Ha
patl 8 Jnarpammsl, myschool.edu.ru
1 MHOXk€ECTBaMU. JluarpaMmMsl 1
. KOHCIIEKT
Oiinepa—Benna
Panmonanehbie yncna. OObIKHOBEHHBIC U .
0 3aITUCH B
2 JECATHYHBIC IPOOH, TIPOLICHTHI, 1 myschool.edu.ru
TeTpaan
OCCKOHEYHBIC TIEPHOAMYSCKHE APOOH P
ApudmeTrueckue ornepaium ¢
3 palMOHAILHBIMH YHCIIAMH, 1 myschool.edu.ru myschool.edu.ru
npeoOpa3oBaHMs YUCIOBBIX BHIPAKECHHI
[Tpumenenue apobeii 1 IPOIEHTOB IS
€IIeHUS TPUKJIAJAHBIX 3a7a4 U3 - -
4 P P . . . 1 http://lwww.fipi.ru/  http://www.fipi.ru/
Pa3IMYHBIX OTpaciel 3HAHUI U peanbHOI
KUZHU
[Tpumenenue apobeii 1 IPOIEHTOB IS
€IIeHUS TPUKJIAJAHBIX 3a7a4 U3 -
5 p p . . . 1 http://www.fipi.ru/ myschool.edu.ru
Pa3IMYHBIX OTpaciel 3HAHUI U peanbHOM
AKUZHU
HeiicTBuTenbHble uncia. PanimonaabHbIE U I'm.1, o/p 2, n.1,2
6 1 myschool.edu.ru
HMPPALMOHAIIBHBIE YHCIIA Nel-7 y
ApudmeTrnyecKre omepainu ¢ I'm1no/p3, 1,23 ..
7 pue P 1 p http://www.fipi.ru/

)I@flCTBI/ITGJ'II)HI)IMI/I qucjiaMu

Nel8-22




¢byukun. [IpomexyTku
3HAaKOIIOCTOSIHCTBA

Ne7.31-7.33

KoanyecTBo yacoB DJIeKTPOHHbIE
Ne Mpaxk nupposbIe
Tema ypoka KonTpoJbHbIe PAKTH op
n/n Bcero yecKue OﬁpaSOBaTeJILH
padoThI JomamHee 3a1aHne
padoThI ble pecypchl
[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
KOHCTIEKT,
8 OKPYTJICHHUSI, IPUKHIKA U OIICHKA 1 Ned5-26 myschool.edu.ru
pe3yJibTaTa BEIYMCIEHUN h
9 ToxnecTBa U TOXKIECTBEHHbIE 1 Ne33-35 myschool.edu.ru
npeoOpa3oBaHUs
myschool.edu.ru
10 VYpaBHeHUE, KOPEHb YPaBHEHUS 1 Ne 29-31 y
I'n.1, o/p 4,n.1,2,3
11 HepaBeHcTBO, pelicHne HepaBeHCTBA 1 o DAL myschool.edu.ru
Ne 46-50
[To 3amucu B myschool.edu.ru
12 Meroa uHTEpBaAJIOB 1 rerpa, NeS1-55
13 Pemienue Ivlenblx U AIpOoOHO-paIMOHATEHBIX 1 C6.3an.EI'D, http:// fipi.ru/
YPaBHEHUI U HEPABEHCTB Ne37-38
KonTponbhas padbota no teme
"M
14 VHO)KeCTBa PAIOHATIHHRIX 1 1 1 cllaya JI0JIroB myschool.edu.ru
JeWCTBUTENBHBIX uKcel. ParmonanbHble
YPaBHEHUS U HEPABEHCTB"
15 DyHKIHA, CITOCOOBI 3aJaHusT (PYHKITHH. 1 I'n.2,o/p7,ml,2, myschool.edu.ru
B3aumHo obpaTHbIe QyHKIUN Ne95-97
I'padpux pynkumu. O6nactb onpeaeneHus
16 1 MHOKECTBO 3HaueHuil pyHkiuu. Hymnu 1 I'm.2,n/p7,1n.2,3.4, myschool.edu.ru




KoauuecTBo yacos DJIeKTPOHHBIE
Ne I nupposbIe
Tema ypoka KoHTpoJbHbIe paKTi bp
n/n Bcero yecKue OﬁpaSOBaTeJILH
padoThI JomamHee 3a1aHne
padoTbI ble pecypchl
I'n.3,0/p8, ml,
17 Yérable 1 HeUETHBIC (PYHKIIUU 1 2,3,4,5, Ne7.57- http://www.fipi.ru/
7.59

CTerneHs ¢ 1eJbIM T0Ka3aTeIeM. http://www.eqe

18 CranmaprHas Gopma 3anucu 1 I1.3.1Ne3.1-3.6 edu .ru | —
JEHCTBUTEILHOTO YHCIIa '
Hcrnosnp30BaHue TOAXOMAIICH (POPMbI

19 3RIHCH ACHCTBHTENEHEIX IHCEN A1 1 I1.3.2Ne3.8-3.18 myschool.edu.ru
pelICHH S TPAKTUUECKUX 3a/1a4 U
HPE/ICTABICHUS TAaHHBIX
CreneHHast GYHKIUS C HATYPAIBHBIM U

20 1eJIbIM TToKa3aTeneM. E€ cBoiicTBa u 1 I1.3.33.23-3.33 http://www.fipi.ru/
rpaduk

21 Apudmernaeckuit KOpeHb HATYPaTbHON 1 [ 3.4Ne3.34-3.46 http://www.ege.
CTENCHU edu.ru/
A N o

22 PHMCTHHCCKHIL KOPEHD HATYPATLHO 1 I1.3.5N03.48-3.65 myschool.edu.ru
CTENCHU

93 CaoiicTBa apUI/I(I)MeTI/I‘{eCKOFO KOpHS 1 [1.3.6N03.66-3.78 myschool.edu.ru
HATYpaJbHON CTEIICHU
Caoii -

24 BOHCTBA ApHPMETHECKOr0 KOpHS 1 I1.3.6Ne3.66-3.78  http:/Awww. fipi.ru/
HATypaJIbHOM CTETeHH

o5 CBoiicTBa apu(pMETHYECKOTO KOPHS 1 [1.3.6N03.66-3.78 http://www.ege.

HATypaJbHOU CTENIEHU

edu.ru/



http://www.ege/
http://www.ege/
http://www.ege/

KoauuecTBo yacos DJIeKTPOHHbIE
Ne I nupposbIe
Tema ypoka KoHTpoJbHbIe paKTi bp
n/n Bcero yecKue OﬁpaSOBaTeJILH
padoThI JomamHee 3a1aHne
padoTbI ble pecypchl

26 Heﬂf TBUA C APUPMETHICCKHMH KOPHAMH 1 I1.4.1Ne4.1-4.8 myschool.edu.ru
N—oii cTeneHu

07 Z[er:TBHH ¢ apru(PMETUIECKHMHU KOPHAMH 1 [L4.1Nod.1-4.8 myschool.edu.ru
N—oii cTerneHu

28 Heﬁf TBILA C APHOMCTIHCCKHMH KOPHAMI 1 [1.4.2 Ne4.9-4.20 http://www.fipi.ru/
N—oii cTerneHu

29 Heﬁf TBH3L C APUPMETHICCKHMH KOPHAMH 1 [1.4.2 Ne4.9-4.20 myschool.edu.ru
N—oii cTerneHu

30 HeﬁfTBHH ¢ apru(PMETUIECKHMHU KOPHAMH 1 [1.4.3Nod 24-4.29 http://www.ege.
N—oii cTerneHu edu.ru/

31 Pelienne uppanioHaIbHBIX YpaBHEHUH 1 1 I1.4.5Ne4.38 myschool.edu.ru
HEPaBCHCTB
P Vi ..

32 CIICHHE HPPATMOHAILHRIX ypaHent 1 1 1.4.6Ne4.45-4.48  http://www.fipi.ru/
HEPaBEHCTB

33 Pemrenue nupparmoHabHBIX YpaBHEHUH 1 1 [1.4.7Nod 49-4 52 http://www.ege.
HEPaBCHCTB edu.ru/
P o

34 CIHICHHE HPPATMOHRIILHRIX ypaheint 1 1 I1.4.7Ne4.49-4.52 myschool.edu.ru
HEPaBECHCTB

35 Pemrenne nppanoHanbHBIX YPaBHEHUN U 1 I1.4.8Ne4.53-4.59 http:/Awww fipi.ru/
HEPaBEHCTB

36 CaoiicTBa u rpaduk KOpHS N-0if cTeneHn 1 myschool.edu.ru



http://www.ege/
http://www.ege/

KoanyecTBo yacoB DJIeKTPOHHBIE
Ne I nupposbIe
Tema ypoka KoHTpoJbHbIe paKTi bp
n/n Bcero yecKue OﬁpaSOBaTe.ﬂbH
padoThI JomamHee 3a1aHne
padoTbI ble pecypchl
. . myschool.edu.ru
37 CaoiicTBa ¥ rpad K KOpHS N-O CTETICHH 1 c6.3am.er
KonrtponbHas pabora no teme
"A i n—oit .
38 pudmeTnyeckuil KopeHb N—oil cTeneHn 1 1 Caua OO myschool.edu.ru
WppaunoHaibHble YpaBHEHUS U
HepaBeHcTBa"
39 CuHycC, KOCHUHYC ¥ TAaHT'€HC YUCJIOBOIO 1 I'm.3, o/p 13, .1, http:/Awww.fipi.ru/
apryMeHra Ne 13.1-13.5
40 CuHyC, KOCHHYC M TAHT'€HC YHCIIOBOTO 1 n/p 13, 1.1, myschool.edu.ru
apryMeHTa Ne 13.1-13.5
41 ApKcuHyC, apKKOCHUHYC U apKTaHT'€HC 1 n/p 13, m.1,2,3 myschool.edu.ru
YHCIIOBOTO apryMeHTa Ne 13.7-13.9
42 ApKCUHYC, apKKOCHHYC U apKTaHTEHC 1 n/p 13, m.1,2,3 myschool.edu.ru
YUCJIOBOI'O apryMEHTa Ne 13.7-13.9
Tpuronomerpruueckast OKpyKHOCTb, n/p 11, m.1,2,3
43 oTpeieNIeHue TPUTOHOMETPHUICCKHIX 1 Ne 11.6-11.10 http://www.fipi.ru/
(yHKIUH YKCI0OBOrO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb, n/p 11, m.1,2,3
44 orpeieNieHue TPUTOHOMETPHICCKHIX 1 Ne 11.20-11.24 myschool.edu.ru
(yHKIUH YKCIOBOrO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUIECKHE 1 COHCTIEKT myschool.edu.ru
bopmyIbl
46 OCHOBHBIE TPUTOHOMETPUIECKHE 1 http://www.fipi.ru/  http://www.fipi.ru/




KoanyecTBo yacoB DJIEKTPOHHbBIE
Ne I nupposbIe
Tema ypoka KoHTpoJbHbIe paKTi bp
n/n Bcero yecKue OﬁpaSOBaTeJILH
padoThI JomamHee 3a1aHne
padoTbI ble pecypchl
bopmyIsl
OCHOBHBIE TPUTOHOMETPUUECKHUE I'n..5 n/p 24, 0.1, .
47 1 http://www.fipi.ru/
bopMyIbL 2, Ne 24.1-24.5 P P
48 OCHOBHbIE TPUTOHOMETPUYECKHE 1 I'n..5, n/p 25, myschool.edu.ru
bopmybI Ne 25.1-25.6
49 [IpeobOpa3oBaHue TPUTOHOMETPHUECKUX 1 I'n..5, u/p 26, myschool.edu.ru
BBIpOKEHU I Ne 26.1-26.6
[IpeobOpazoBaHKe TPUTOHOMETPUICCKUX I'n..5, 0/p 27, ..
50 1 http://www.fipi.ru/
BbIpaXKCHUI Ne 27.1-27.6 P P
51 ]Ipe06pa39?aHHeTpHTOHOMeTqueCKHx 1 I'n.5, n/p 28, myschool.edu.ru
BBIpOKEHU I Ne 28.1-28.5
[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX I'n..5, n/p 29, http://www.ege.
52 . 1
BBIPOKCHU T Ne 29.1-29.5 edu.ru/
53 I]peo6p339?aHHeTpHFOHOMeTqueCKHX 1 I'n..5, n/p 30, myschool.edu.ru
BBIPAKEHUN Ne 30.1-30.7
54 Perenne TpUroHOMETPHUUSCKUX 1 I'n..5, o/p 31, myschool.edu.ru
YpaBHCHHIA Ne 30.1-30.7
Pemenne TpuroHoMeTpruUeCcKuX I'n..5, o/p 31, http://www.ege.
55 . 1
ypaBHEHUI Ne 30.1-30.7 edu.ru/
Pemenne TpuroHoMeTpuuecKux I'n..5, n/p 31, -
56 1 http://www.fipi.ru/
ypaBHEHUI Ne 30.8-30.9 P P
57 Perrenne TpuroHOMETpHUYECKUX 1 http://www.ege.

YpaBHEHUI

edu.ru/



http://www.ege/
http://www.ege/
http://www.ege/

KoanyecTBo yacoB DJIEKTPOHHbBIE
Ne MpakTu uudgposbie
Tema ypoka KonTpoJbHbIe P
n/n Bcero yeckue oOpa3oBaTeJibH
padoThI JomamHee 3a1aHne
padoTbI ble pecypchl
Pemienne TpuroHoMeTpHIECKUX I'n.5,a/p 31,
58 vp P 1 P myschool.edu.ru
YpaBHCHHIA Ne 30.8-30.9
Pemenne TpuroHoMeTpuIeCcKUX I'n..5, 0/p 31,
59 up P 1 P myschool.edu.ru
ypaBHEHUN Ne 30.8-30.9
KonTponbhas padota no teme "®opmysib
P P pMY myschool.edu.ru
60 TPUTOHOMETPHUHU. TPUTOHOMETPUUICCKHE 1 1 caada J0JIroB
ypaBHeHuUs"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3aaHNUS
61 MocyeI0BaTeIbHOCTEH. MOHOTOHHBIE 1 KOHCIIEKT http://www.fipi.ru/
MOCTIeIOBATEIHHOCTH
ApudmeTrnueckas U TeoMeTpUdIeCcKas
nporpeccuu. Mcnonp30BaHne POTPECCUU
62 porp POTP 1 myschool.edu.ru myschool.edu.ru
JUTSL PEIIeHUs] PeaTbHBIX 3a1a4
MIPUKIIQHOTO XapaKkTepa
beckoneuHo yObIBarolasi reoMeTpuiecKas
63 nporpeccust. Cymma 6€CKOHEYHO 1 myschool.edu.ru myschool.edu.ru
yObIBaroIell TeOMETPUUECKON MTPOrPeCcCUu
myschool.edu.ru
64 dopmyia CIOKHBIX IPOLIEHTOB 1 myschool.edu.ru y
65 dopmyiia CIIOKHBIX MMPOIIEHTOB 1 myschool.edu.ru myschool.edu.ru
O0001enue, cucTeMaTU3allds 3HaHUH 3a
myschool.edu.ru
66 Kypc ajireOpbl 1 Hadyal MaTeMaTH4eCKOro 1 c0.3a71.er?

again3a 10 kimacca




KoauvecTBo 4acoB DJIeKTPOHHbIE
Ne 1| undposbie
Tema ypoka KoHTpoJbHbIe paKTi bp
n/n Bcero yecKue OﬁpaSOBaTe.ﬂbH
padoThI JomamHee 3a1aHne
padoThI ble pecypchl
http://www.ege.
67 Hrorosas koHTpoJIbHAs paboTa 1 1 caada J0JIroB 5 d
edu.ru/
O60061eHue, cucTeMaTu3alus 3HaHUH 3a
68 KypcC aireOpbl ¥ HaYaa MaTeMaTHYECKOTO 1 cllaya J0JIroB http://www.fipi.ru/
ananu3a 10 kiacca
OBIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOT'PAMME



http://www.ege/

11 KJIACC

KosaunvecTBO 4acoB DJIeKTPOHHBbIE
Ne MpakTu undposbie
Tema YpoOKa KOHTpOJ‘IbHLIe p I[OMaHIHee (bp
n/n Bceero yeckue o0pa3oBaTe/ibH
padoThbI 3ajaHue
padoThbI ble pecypchl
Inl, m4.1, Ne 4.2- -
1 CreneHp ¢ palOHAILHBIM I0Ka3aTeIeM 1 42 > LA T http://www.fipi.ru/
2 CBoiicTBa cTenIeHU 1 m.4.2, Ne 4.4-4.5 myschool.edu.ru
IIpeo6pa3oBaHye BEIpAKCHUM, COACPIKAIINX
3 beodp P Aeprratt 1 Ne 4.6 myschool.edu.ru
panuoHaIbHbIE CTENIEHU
IIpeo6pa3oBaHye BEIpAKCHUM, COACPIKAIIINX ..
4 peoop P AEpHATi 1 Ne 4.7 http://www.fipi.ru/
palMOHAIbHBIE CTEIIEHU
[TpeoOpazoBaHue BhIpAKEHHI, COIEPIKAIITIX
5 peobp P AepRam 1 Ne 4.17-4.18 myschool.edu.ru
panMoHaIbHbIE CTENIEHU
myschool.edu.ru
6 Iloxa3aTenbHblE ypaBHEHUS U HEPABEHCTBA 1 n.6.1, Ne 6.4 y
7 [TokasarenpHbIC ypaBHEHUS U HEPABEHCTBA m.6.1, Ne 6.5 http://www.fipi.ru/
8 Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA 1 1m.6.1, Ne 6.6
myschool.edu.ru
9 IToka3zaTenbHbIE ypaBHEHHS U HEPABEHCTBA 1 n.6.1, Ne 6.6 y
10 [Toka3arenpHbIe ypaBHEHUS 1 HEPABCHCTBA 1 6.1, Ne 6.7 myschool.edu.ru
IlokazarensHas GyHKIUS, €€ CBOMCTBA U . .
11 Py 1 m.4.8, Ne 4.54 http://www.fipi.ru/
rpadux
KonTponbhas pabota no teme "CreneHs ¢
AI[MOHAJILHBIM [TOKA3aTEIEeM. -
12 patt 1 1 http://www.fipi.ru = myschool.edu.ru

[Toxa3zatenpHast pynkius. [TokazaTenbHble
YpaBHEHHUs U HEpPABEHCTBA"




KoauuecTBo yacoB DJIeKTPOHHbIE
Ne MpakTu uudgposbie
Tema YpoOKa KOHTpoﬂbﬂble p I[OMaIIIHee (bp
n/n Bceero yecKue OﬁpaSOBaTe.ﬂbH
padoThbI 3aJaHue
padoThI ble pecypchl
myschool.edu.ru
13 Jlorapudm ymncna 1 5.1, Ne 5.2-5.4
14 JlecATHYHBIC U HATYPaJIbHBIC JIOTapU(PMbI 1 m.5.1, Ne 5.6-5.7 myschool.edu.ru
IIpeo6pa3oBaHye BEIpAKCHUM, COACPIKAIIINX ..
15 peobp P AEpHATi 1 n.5.2, Ne 5.8 http://www.fipi.ru/
sorapuhMbl
16 [IpeoOpa3oBanue BEIPAKCHHMA, COACPIKAIIIMX 1 152, Ne 5.115.12 myschool.edu.ru
J0rapuQMbI
[TpeoOpa3zoBaHue BhIpAKEHHI, COIEPIKAITIX
17 peodp p » CONCPIRAt 1 n.5.2, Ne 5.13-5.14 myschool.edu.ru
JorapuhMbl
IIpeo6pa3oBaHye BEIpAKCHUM, COACPIKAIIINX
18 peobp P AEpHATi 1 m.5.2, Ne 5.15-5.16 myschool.edu.ru
J0rapuQmbl
Jlora €CKHE ypaBHE .
19 FapUPMICCKHE YpaBHCHHs I 1 m.5.2, Ne 5.17-5.18 | http://www.fipi.ru/
HEPABCHCTBA
Jlorapudmuueckue ypaBHEHUS U
20 pud P 1 n.6.2, Ne 6.10-6.11 myschool.edu.ru
HEPaBEHCTBA
Jlora €CKHUE ypaBHE
21 rapHQMUICCKHE YPABHCHH 1 1 1n.6.3, Ne 6.18-6.19 myschool.edu.ru
HEPaBEHCTBA
Jlora €CKHUE ypaBHE
22 rapHQMUICCKHE YpaBHCHH 1 1 n.6.5, Ne 6.39-6.41 myschool.edu.ru
HEPaBEHCTBA
Jlorapudmuueckast GyHKIUs, €€ CBOMCTBA U myschool.edu.ru
23 P Py 1 1.5.3, Ne5.33 y
rpadux
Jlora ecka €€ CBOICTBA -
24 rapumitecias GyniL, ponerEat 1 m.5.3, Ne5.35 http://www.fipi.ru/

rpadux




KosnyecTBO 4yacoB DJIeKTPOHHbIE
Ne MpakTu undposbie
Tema YpoOKa KOHTpoﬂbﬂble p I[OMaIIIHee (bp
n/n Bceero yecKue OﬁpaSOBaTeJILH
padoThbI 3aJaHue
padoThI ble pecypchl
Tpuronomerpuueckue GyHKIUU, UX
25 - P Py 1 1.10.1, Ne10.3 myschool.edu.ru
CBOWCTBA U TpaduKu
Tpuronomerpuueckue GyHKIUU, UX .10.2, Ne10.12-
26 P . P Py 1 1 * myschool.edu.ru
CBOMCTBA U Irpaduku 10.13
TpuronomeTpuyeckue QyHKITUH, UX
myschool.edu.ru
27 CBOICTBA U IrpaduKH 1 n.10.3, Ne10.20 y
Tpuronomerpuueckue GyHKIUU, UX
28 - P Py 1 m.10.4, Ne10.28 myschool.edu.ru
CBOIiCcTBa U rpaduKu
[IpuMepsl TPUTOHOMETPUIECKUX
29 DHMEPRLTP P 1 n.11.1, Nel11.3-11.4 myschool.edu.ru
HEpPABEHCTB
30 [TpuMepbl TPUTOHOMETPHYECKUX 1 m.11.2, Nel1.8- myschool.edu.ru
HEPaBEHCTB 11.10
IIpuMepsl TPUTOHOMETPUUECKUX 1.7, Nel11.43-
31 PHMEPRLTD P 1 " ’ myschool.edu.ru
HEPABEHCTB 11.44
[IpuMepsl TPUTOHOMETPUIECKUX .
32 PHMEPBLTP P 1 m.11.7, Nel1.45 http://www.fipi.ru/
HEpPaBEHCTB
KonTpomnpHas pabota mo Teme
"Jlorapudmuueckast pyHKIUS.
Jlorapudmuueckue ypaBHEHUS U
33 pu P 1 1 myschool.edu.ru myschool.edu.ru

HepaBeHCTBA. T pUroHOMETpUYECKHE
GYHKIMHA | UX
rpa¢ukn. TpuroHoMeTpudecKre




KoanuyecTBO Yyacos DJIeKTPOHHbIE
Ne IMpakTn nudpoBbIe
Tema YpoOKa KOHTpoﬂbﬂble p I[OMaIIIHee (bp
n/n Bceero yecKue OﬁpaSOBaTeJILH
padoThbI 3aJaHue
padoThI ble pecypchl
HepaBeHcTBa"
34 HenpepoiBHBIE (GYHKITUH 1 KOHCTIeKT, Nel1.48 myschool.edu.ru
Metox nHTEpBANIOB JJI PEIICHUS
35 A P LD 1 KOHCHEKT, Nel1.49 myschool.edu.ru
HEPaBEHCTB
MeTo1 HHTEPBAIOB IS PEIIEHUS myschool.edu.ru
36 A p AP 1 KOHCIIEKT, Nel1.56 y
HEPaBEHCTB
37 [IpousBoanas pyHKINN n.4.1, Ned4.2-4.4 myschool.edu.ru
38 [pousBoaHas GpyHKIMK m.4.1, Ne4.5-4.6 myschool.edu.ru
I'eomeTpuyeckuii ¥ GU3HUECKUNA CMBICIT myschool.edu.ru
39 puieciuii it ¢ 1 4.1, Nod.7 y
MIPOU3BOHOM
T'eomerpudecknii m pU3MIECKUN CMBICIT . .
40 P . ¢ 1 n.4.1, Ned.8 http://www.fipi.ru/
MIPOU3BOTHOM
myschool.edu.ru
41 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIHIMA 1 n.4.2, Ne4.17-4.19 y
. n.4.3,4.4,4.5,
42 [Tpou3BOAHBIC IIEMEHTAPHBIX (YHKIHIA 1 Ned 30, 4.38, 439 myschool.edu.ru
IIpou3BoHAasT CYMMBI, IIPOU3BEIECHUS,
43 P A Y . P A 1 m.4.2, Ne 4,20 myschool.edu.ru
YacTHOTO (PyHKUUH
ITpoussogHas ¢ OHM3BEJIE myschool.edu.ru
44 POWSBOAHA CYMMBL, [IPOMSBEACHIA, 1 m4.2, Ne 421 y
YacTHOTO (PyHKUUH
ITpousBogHass CyMMBI, TIPOM3BEICHMS, 4.3,44,4.5,
45 p a Y N p a 1 1 myschool.edu.ru
4acTHOTO (YHKIUH Ne4.33,4.34
46 [TpuMeHeHre IPOU3BOIHOMN K 1 n.5.1,Ne 5.2 myschool.edu.ru




KosuuecTBo yacoB DJIEKTPOHHbBIE
Ne MpakTu uudgposbie
Tema ypoka KoHTpo/bHbIe P Homaninee
n/n Bceero yeckue oOpa3oBaTeJibH
padoThbI 3aJaHue
padoThbI ble pecypchl
UCCIIEeI0BaHHIO (DYHKIIMIT HA MOHOTOHHOCTh
U 9KCTPEMYMBbI
[TpuMeHeHrEe TIPOU3BOTHOM K
47 UCCIIe0BaHuI0 (DYHKINI HA MOHOTOHHOCTh 1 m.5.1,Ne 5.3 http://www.fipi.ru/
U SKCTPEMYMBbI
[TpuMeHeHrEe TIPOU3BOTHOM K
P P . myschool.edu.ru
48 UCCJIEIOBaHHIO (PYHKIMI HA MOHOTOHHOCTh 1 n.5.2,Ne 5.20
U SKCTPEMYMBbI
[IpuMeHeHne nNpou3BOIHOM K
49 WCCJICIOBAHHIO (DYHKIMI HA MOHOTOHHOCTh 1 n.5.2,Ne 5.22 myschool.edu.ru
U SKCTPEMYMBI
HaxosxaeHre HanOOIbIIEro ¥ HANMEHBIIIETO myschool.edu.ru
50 8 1 1.5.5.Ne 5.50 y
3Ha4YeHUs QYHKIIMU Ha OTPE3Ke
HaxosxaeHrne HanOobIIero ¥ HANMEHBIIIETO
51 ! 1 1.5.5,Ne 5.51
3Ha4YeHUs (QYHKIIMU HAa OTPE3KE
HaxosxaeHre HanOOIbIIero 1 HANMEHBIIIETO -
52 A 1 m.5.5,Ne 5.52 http://www.fipi.ru/
3Ha4YeHUs QYHKIIMU Ha OTPE3Ke
Haxox1eHre HanOobIIero 1 HaMMEHBIIETO myschool.edu.ru
53 g 1 m.5.5,Ne 5.53 y
3Ha4YeHHUs GYHKIUU Ha OTPE3KE
HaxoxneHre HanOOoJIbIIero ¥ HANMEHBIIIETO
54 s 1 m.5.5,Ne 5.54 myschool.edu.ru
3Ha4YeHUs (QYHKIIMU HA OTPE3KE
Haxosxaenne HanOOIbIIEro ¥ HAMMEHBIIIETO -
55 A 1 n.5.5,Ne 5.55 http://www.fipi.ru/

3HaYeHUs PYHKIMH Ha OTPE3Ke




KoaunuecTBOo 4acoB DJIeKTPOHHBIE
Ne MpakTu uudgposbie
Tema YpoOKa KOHTpoﬂbﬂble p I[OMaIIIHee (bp
n/n Bceero yecKue OﬁpaSOBaTe.ﬂbH
padoThbI 3aJaHue
padoThI ble pecypchl
[IpuMeHeHne npon3BOHON IS
HAXO0XJICHUS HAWTYYIIEro PEeIICHUs B
56 MIPHUKJIATHBIX 3a7a49aX, U OTPeCIICHUS 1 n.5.6,Ne 5.64 myschool.edu.ru
CKOPOCTH TIpoIriecca, 3aJaHHOT0 (hOpMYIIOi
WM TpaduKoM
KontponbHas paboTa o Teme
57 " P P o 1 1 c/aua J0JIroB myschool.edu.ru
[IpousBoaHas. [IpumeHnenne npou3BOAHOM
myschool.edu.ru
58 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX 1 m.6.1, Ne6.2-6.3 y
59 ITepBooOpasnas. Tabmuia mepBooOpasHBIX 1 n.6.1, Ne6.5 http://www.fipi.ru/
Wuterpan, reomeTpudecKuil M (PU3NUCCKUN
60 P P ¢ 1 1.6.3, No6.26 myschool.edu.ru
CMBICTT HHTETpajia
HHuTerpail, reOMETPUYECKHIN U (PU3NUECKUIMA myschool.edu.ru
61 P P ¢ 1 .63, Ne6.27 y
CMBICTT HHTETpaja
Wuterpan, reomeTpudecKuil M (PU3NUCCKUN
62 P P ¢ 1 myschool.edu.ru myschool.edu.ru
CMBICTT HHTETpaja
Brrunciienue wHTErpaa mo Gopmyiie myschool.edu.ru
63 HTerp (opay 1 11.6.6,Ne6.46-6.47 y
Herorona—JleiiOuuia
Brruncnenue unaTerpana no gopmyie ..
64 N p bopmy 1 1.6.6,Ne6.48-6.49 http://www.fipi.ru/
Herorona—Jleiibaumna
Brruncnenue naTerpaia mo gopmyie
65 N P (bopmy 1 11.6.6,Ne6.50-6.51 myschool.edu.ru
Herorona—Jleiibaumna
66 Berunciienue uHTErpaa mo Gopmysie 1 11.6.6,Ne6.52 myschool.edu.ru




KoauuecTBo yacoB DJIEKTPOHHbBIE
Ne MpakTu uudgposbie
Tema ypoka KoHTpo/bHbIe P Homaninee
n/n Bceero yeckue oOpa3oBaTeJibH
padoThbI 3aJaHue
padoThbI ble pecypchl
Herorona—JleitOnura
. . myschool.edu.ru
67 CucTemMbl TUHEHHBIX YpaBHEHUN 1 m.14.1, Ne14.2 y
68 CucTeMbl TUHEHHBIX YPaBHCHHIA 1 n.14.1, Ne14.3 myschool.edu.ru
Pernienne npukiIagHbIX 33/1a4 C ITOMOIIIBIO . myschool.edu.ru
69 P . . 1 http://www.fipi.ru y
CUCTEMBI JINTHCWHBIX ypaBHCHUN
Pemenue npuknaaHbIX 337124 ¢ TOMOIIBIO i -
70 P . . 1 http://www.fipi.ru | http://www.fipi.ru/
CUCTEMBI JINHEWHBIX ypaBHEHUHI
CucTeMbl U COBOKYITHOCTH LIETIBIX,
AIMOHAJILHBIX, HPPANMOHAIBHBIX,
71 P PP 1 m.14.2, Ne14.19 myschool.edu.ru
MOKa3aTeNbHBIX, Jorapu(pMUIECKUX
YpaBHEHUI U HEPABEHCTB
CuHcTeMbl U COBOKYITHOCTH TIEJIBIX,
AIMOHATILHBIX, HPPANMOHATBHBIX,
72 P PP 1 m.14.2, Ne14.19 myschool.edu.ru
MOKA3aTeIbHBIX, JTJOrapu(PMHIECKUX
YpaBHEHUI U HEPABEHCTB
CucTeMbl U COBOKYITHOCTH IIEJIBIX,
AIMOHAIBHBIX, UPPAMOHATLHEIX, myschool.edu.ru
73 P > 1IPP 1 n.14.2, No14.20 y
MOKA3aTeIbHBIX, JOrapu(OMHIECKUX
YpaBHEHUH U HEPABEHCTB
CHcTeMbl U COBOKYITHOCTH IIEJIBIX,
74 palMOHANBHBIX, HPPAIIHOHATBHBIX, 1 m.14.2, Ne14.20 myschool.edu.ru

MOKa3aTeNNbHbIX, JOrapuMUIECKUX




KoaunyecTBO 9acoB DJIeKTPOHHbIE
Ne MpakTu uudgposbie
Tema YpoOKa KOHTpoﬂbﬂble p I[OMaIIIHee
n/n Bceero yeckue oOpa3oBaTeJibH
padoThbI 3aJaHue
padoThbI ble pecypchl
YpPaBHEHUI U HEPABEHCTB
Hcnonb3oBanne rpapukoB GyHKIUN s myschool.edu.ru
75 paduKoB yHKuHH 1 1 1.14.3, Nel4.27 y
pelleHus: ypaBHEHUH U CUCTEM
Hcnonb3osanue rpadukoB GYHKINT 1T
76 pacukos by 1 m.14.3, Nel4.27 myschool.edu.ru
pelIeHHs YPaBHCHHUI U CHCTEM
[IpumeHeHue ypaBHEHUH, CUCTEM U
HEPABEHCTB K PELICHUI0 MATEMATHIECKHAX
77 P P . 1 myschool.edu.ru myschool.edu.ru
3a/1a4 W 3aJ1a4y U3 pa3audyHbIX 00JIacTeit
HayKH U PEaIbHOU KU3HU
KontpoasHas padora no teme "HHTerpan u
78 P P Ij” 1 1 cza4a J0/IroB myschool.edu.ru
ero npuMmeHeHus. Cuctembl ypaBHEHUH
HatypannHble 1 nieiple 4ucia B 3ajadax u3
79 P . 1 myschool.edu.ru myschool.edu.ru
peabHOM KU3HH
HatypannHble 1 nieiple 4ucia B 3ajadax u3
80 P . 1 myschool.edu.ru myschool.edu.ru
pEATbHON KU3HU
HartypanbHele U 11e1bIe YHCa B 3a1a4ax U3
81 P . 1 myschool.edu.ru myschool.edu.ru
peabHOM KU3HH
82 [Ipu3HaKK JETMMOCTH LENbIX YHCE 1 KOHCIIEKT myschool.edu.ru
83 [Ipu3Haku qeMUMOCTH LEJBIX YUCEI KOHCIIEKT http://www.fipi.ru/
84 [Ipu3Haku qeMUMOCTH LEJBIX YUCEI KOHCIIEKT myschool.edu.ru
IToBTOpenne, 0000IIEHNE, CHCTEMATH3AIUS http://www.fipi.ru
85 P 1 P P myschool.edu.ru
3HaHWM. Y paBHEHMS /
86 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 1 myschool.edu.ru myschool.edu.ru




KoaunuecTBO 4acoB DJIeKTPOHHBIE
Ne MpakTu uudgposbie
Tema ypoka KoHTpo/bHbIe P Homaninee
n/n Bceero yeckue oOpa3oBaTeJibH
a00ThI 3a/aHne
p
padoThbI ble pecypchl
3HaHUU. YpaBHEHUSA
myschool.edu.ru
87 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AIUs 1 IO 3aIkCH B o
3HAHWH. YpaBHEHUS TeTpai http://www.fipi.ru/
[ToBTOpeHue, 0000IICHHE, CHCTEMATH3AIUS myschool.edu.ru
88 N 1 c6.3a1 ers
3HaHHUHA. Y PaBHCHHS
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3 AL 110 3aIIUCH B
89 ? ’ ’ 1 myschool.edu.ru
3HAaHUU. YpaBHEHUS TeTpaan
IToBTOpEHme, 0000IICHNE, CHCTEMAaTH3 IS
90 P ’ ’ 1 c6.3a1 er? myschool.edu.ru
3HaHWNA. Y paBHEHUS
01 [ToBTOpeHue, 0000IICHHE, CHCTEMATH3AIUS 1 10 3aIUCH B myschool.edu.ru
3HaHuil. HepaBeHncTBa TETpau
[ToBTOpeHue, 0000IICHHE, CHCTEMATH3AIUS myschool.edu.ru
92 . 1 c0.3a1 e
3HaHui. HepaBeHcTBa
93 [ToBTOpeHue, 0000IIeHUE, CUCTEMAaTH3AIIHS 1 10 3aI1CH B myschool.edu.ru
3HaHuil. HepaBeHncTBa TETpau
IToBTOpEeHME, 0000IIEHE, CUCTEMATU3ALMS
94 P ’ ’ 1 c6.3a11 erd myschool.edu.ru
3HaHuii. HepaBeHcTBa
95 [ToBTOpeHME, 0000IEHNE, CHCTEMATH3AITHS 1 10 3aITUCH B myschool.edu.ru
3HaHui. CucTeMbl ypaBHEHUN TeTpaau
96 [ToBTOpenue, 06001IeHNE, cCCTeMaTH3aIUs 1 c6.3a1 erd myschool.edu.ru




KoauuecTBo yacoB DJIEKTPOHHbBIE
Ne MpakTu uudgposbie
Tema YpoOKa KOHTpoﬂbﬂble p I[OMaIIIHee
n/n Bceero yeckue oOpa3oBaTeJibH
padoThbI 3aJaHue
padoThbI ble pecypchl
3HaHUi. CucTeMbl ypaBHEHUN
IToBTOpEeHue, 00001IEHNE, CHCTEMATH3 AL IO 3aITUCH B ..
97 P B t 1 http://www.fipi.ru/
3HaHui. OyHKUIMUH TETpau
[ToBTOpeHue, 0000IICHHE, CHCTEMATH3AIUS myschool.edu.ru
98 N 1 c6.3a1 ers
3HaHuil. OyHKUIHUH
99 HTorosast KOHTPOJIbHAS paboTa c6.3a1 erd myschool.edu.ru
100 Wrorosas koHTpOIBbHAS paboTa 1 1 c6.3a1 erd myschool.edu.ru
O06001IeHHe, CHCTEMaTH3allns 3HAHHH 32
101 Kypc anreOpbl U HaYaja MaTeMaTUYeCKOTo 1 ¢6.3a11 erd myschool.edu.ru
ananm3a 10-11 xnaccos
O0001Ienne, cucTeMaTH3alis 3HaHUH 3a
I10 3aIliMCH B ..
102 Kypc anreOpbl U Ha4aja MaTeMaTH4ecKOro 1 rerpau http://www.fipi.ru/
anaymsa 10-11 kiaccos
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME




HEPEYEHb (KOAUDPUKATOP) PACITPEAEJEHHBIX 11O KIIACCAM
MPOBEPSIEMbIX TPEFOBAHUI K PE3YJIbTATAM OCBOEHMUS
OCHOBHO! OBPA30BATEJBHON NPOT'PAMMBI CPEJHEI'O OBIIEIO
OBPA30OBAHUSA U DJIEMEHTOB COAEP KAHUSA 11O MATEMATUKE

B ¢enepanpHbIX M perMOHANBHBIX MPOIETypax OIEHKM KadecTBa 0Opa3oBaHUS
UCIIOJNIb3YETCS MepedeHb (KOAU(PHUKATOP) paCHpeeIeHHBIX MO KilaccaM MpPOBEPSIEMbIX
TpeOOBaHUIl K pe3yibTaTaM OCBOCHHMS OCHOBHOW O0pa3oBaTeIbHOW MPOTPaMMBbI
CpeaHero o01ero 0opa3oBaHus U 3JIEMEHTOB COJIEPKAHUS [0 MATEMATHUKE.

10 KJIACC

IIpoBepsiembie TpeOOBaHMS K Pe3yIbTATAM OCBOCHUS OCHOBHOM 00pa30BaTeIbLHOM
NPOrpaMMbIl

Kon IIpoBepsiemble IPEAMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMBbI CPEIHETO 00IIEro 00pa3oBaHus
pe3yJibTaTa
1 UYuca u BEIYMCICHUS
11 OnepupoBaTh NOHATUSAMHA: PALIMOHAIBHOE U IEUCTBUTEIBHOE YUCIIO,
' OOBIKHOBEHHAS U JIECATUYHAS APOOH, MPOIICHTHI
12 BbimonsHaTte  apudMeTHueckue — Onepaludd € palUOHATIbHBIMU
' Y JCUCTBUTENBHBIMH YU CIaMHU
13 BbINONMHATE  NpUONMIKEHHBIE  BBIYKMCIEHUS, WCIOJb3Yyd IMpaBHUiia
' OKpPYTIJICHHUS], IeTIaTh NPUKUAKY U OLEHKY Pe3yJibTaTa BHIYUCICHUM
OnepupoBaTh MOHATUSMHU: CTENEHb C LEIbIM  IOKAa3aTeNeM,
cTaHaapTHas ¢opMa 3alucHu JEUCTBUTEIBHOIO YHCIA, KOpPEHb
1.4 HaTypaJbHOW CTEMEHM; UCIOIb30BaTh MOAXOJAILYI0 (GOpMYy 3aluch
NEUCTBUTENBHBIX 4YMCENl JJisi pEelIeHUsT MPaKTUYECKUX 3ajay
Y TIPEJICTaBIICHUS JAHHBIX
OnepupoBath MOHATUSMU: CUHYC, KOCUHYC U TAHT'€HC MPOU3BOIBHOTO
1.5 yIJla; UCIHOJIb30BaTh 3aIlMCh MPOMU3BOJILHOTO yIiia 4epe3 OOpaTHbIe
TPUTOHOMETPUUYECKHE PYHKIIUU
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBarh MOHATHAMM: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO,
2.1 LEJ0€, PAalMOHAIBHOE, WPPALMOHAIBHOE YpPAaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
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Bbimonaate mpeoOpa3oBaHUS TPUTOHOMETPUYECKUX — BBIPAKEHHI

2.2
U petiaTh TPUTOHOMETPUUECKHUE YPaBHEHUS
BeimonHsaTe npeoOpa3oBaHus LEJIbIX, panoHaIbHbBIX
2.3 U UPPALMOHAIBHBIX BBIPAKCHUN M PEIIaTh OCHOBHBIC THUIIBI IEJNbIX,
palMOHAaIbHBIX U UPPALMOHAIIBHBIX YPAaBHEHUI U HEPABEHCTB
54 [TpuMeHsTh ypaBHEHHS U HEPABEHCTBA JIJIS PELICHUS MAaTEMaTHUECKUX
' 3a]1a4 1 3a7a4 U3 pa3InyHbIX 00JIaCTEN HAYKU U PEAIbHOM KU3HU
MogenrpoBaTh peajabHble CUTyallMM Ha SI3bIKE alareOpbl, COCTaBIATh
2.5 BBIPA)KEHMSI, YPABHEHNS1, HEPABEHCTBA M0 YCJIOBUIO 337a4M, UCCIIEI0BATh
IOCTPOEHHBIE MOJIEIIU C HCTIOJIb30BAaHUEM allllapara aareopsbl
3 OyHKIMHA U TpaduKu
OnepupoBath NOHATHAMHU: (PYHKIUS, CIOCOOBI 3aaHUs (DYHKIIUH,
3.1 00JacTh OMpENEeTICHUS U MHOXECTBO 3HAUCHUU (PYHKIUHU, Tpadux
(GyHKLIHH, B3aUMHO 00paTHbIE ()yHKIIUH
3.9 OmnepupoBaTh MOHATUSMU: YETHOCTb M HEYETHOCTh (DYHKLUU, HYJIU
' (GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBaThk rpadvku QyHKIUHN 17151 pelICHUs] YpaBHEHU I
3.4 Crpouth M uMTaTh rpaduKu JUHEHMHOW (PYHKUUHU, KBaJAPATUUHOU
' (GyHKLIMH, CTETIEHHON (YHKUIMHU € LEIbIM [MOKa3aTeIeM
Hcnonb3oBaTh rpaduku (DyHKIUN I HUCCIEAOBaHUS IMPOIIECCOB
35 Y 3aBUCUMOCTEHN NIPH PEIIEHUH 3a/1a4 U3 APYTUX yYEOHBIX MPEIMETOB
' U pEalbHOM >KM3HHU, BBIpaXKaThb (OpMyJaMU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU
4 Hauvana MareMaTH4eCcKOro aHaausa
41 OmnepupoBaTh MOHATHSAMH: IOCIEA0BATEIbHOCTh, apudmMeTnyeckas
' Y TEOMETpUYECKask IPOTrPECCUU
OnepupoBath MOHATUAMH: OECKOHEYHO yOBIBAIOIIASI TEOMETPUUECKast
4.2 nporpeccusi, CyMMma OECKOHEYHO YOBIBAalOIIeH TIeoMEeTpUYEeCKON
IPOrpeccuu
4.3 3agaBaTh NMOCJIEA0BATEILHOCTH PA3IUIHBIMU CIIOCOOaAMU
44 Hcnonbs30BaTh CBOMCTBA  IIOCIIEIOBATEIBHOCTEM W MPOTrPECCUM
' JUTSl peLIEHUs] peasibHbIX 3a]1a4 MPUKIIATHOTO XapaKTepa
3) MHo>xecTBa U JTOTMKa
5.1 OmneprpoBaTh NOHATUSMHU: MHOKECTBO, OTIEPALIMM HaJ MHOKECTBAMHU
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Hcnonp3oBaTh TeOpeTI/IKO-MHO)KeCTBeHHI:Jﬁ arrapar il OIMMCaHHsA

5.2 peanbHbIX MPOLECCOB M SBJICHUWA, NPH PEIICHUH 3a1ad U3 JPYTUX
y4eOHBIX MPEIMETOB
53 OnepupoBaTh MOHATHSMHU: OINpEACIICHUE, TEOopeMa, CIIEACTBUE,
' JI0Ka3aTeIbCTBO
6 Teopus BeposITHOCTEN U CTaTUCTHKA
6.1 YuTaTh U CTPOUTH TAOJIUIIBI U AHUATPAMMBI
OmnepupoBaTh MOHATUSIMHU: cpelHee apupMeTHUecKoe, MeIauaHa,
6.2 HauOoJIblIIee, HAMMEHbIIIEe 3HAUYCHHE, pa3MaX MAaCCHMBa YHCIIOBBIX
JTAHHBIX
OnepupoBaTh TMOHATHSAMHU: CIyYalHBIM  SKCIEPUMEHT  (OIIBIT)
U ClydailHOe COOBITHE, 3JIEMEHTapHOE COOBITHE (3JIEMEHTApHBIHI
6.3 UCXOJ) CIy4YyallHOTO ONBITA; HAaXOJUTh BEPOATHOCTH B OIBITaX
' C PaBHOBO3MOXHBIMM  CIyYalHbIMU  COOBITHSIMH, HaxOJHTh
U CpaBHUBATH BEPOSTHOCTH COOBITMI B W3YUYEHHBIX CIy4YalHBIX
DKCIIEPUMEHTAX
Haxonute 1 (opMyaupoBaTh COOBITHS: NepecedeHre U 00bETUHEHHE
6.4 JAHHBIX COOBITHI, COOBITHE, MPOTUBOMNOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BaThCA AUarpaMMamMu  Oiiepa U (HOpMYJION  CIIOKEHUs
BEPOSITHOCTEN NP PELLIEHNN 3a]1a4
OnepupoBaTh MOHATHUAMM: YCIOBHAs BEPOSATHOCTb, HE3aBHCHMBIC
6.5 COOBITHS; HAXOAUTHh BEPOSITHOCTU C MOMOIIBIO IIPaBUJIa YMHOXKEHUS,
C MOMOUIBIO JIEPEBA CIIyYailHOTO OIbITa
6.6 [IpuMeHsATh KOMOMHATOPHOE MPAaBWJIO YMHOXKEHHUS MPU pEUICHUU
' 3a1a4
OnepupoBaTh MOHSATUSIMU: HUCIBITAHWE, HE3aBUCHUMBIE HCIBITAHUA,
6.7 cepus UCTIBITAaHUM, YCIIEX U Heyjaua; HaXOJAUTh BEPOSITHOCTU COOBITHIA
' B CEpPUM HE3aBUCHUMBIX MCIBITAHUN J0 NEPBOrO ycrexa, HaXxOJIUThb
BEPOSITHOCTH COOBITUI B CEpUU UCTIbITaHM bepHyum
6.8 OnepupoBaTh MOHATUSAMU: CiIy4ailHass BEJIMYMHA, paclpeeseHue
' BEPOSITHOCTEW, IMarpaMMa pacnpeieeHus
7 ['eomeTpus
7.1 OniepupoBaTh MOHATUSIMU: TOUKA, MPSIMAasi, TIIOCKOCTh
79 [IpUMEHATh aKCMOMBI CTEPEOMETPUM W CIEACTBUS W3 HUX IIPH

pPEeICHUN T'COMCTPHUICCKHX 3aaa4
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7.3

OHCpI/IPOBaTB IMMOHATHUAMU: MAPAJJICIIBHOCTD U ICPICHAUKYIIAPHOCTD
IIpAMBIX U IUIOCKOCTEH

7.4

KnaccuduimpoBaTs B3aMMHOE PacroioKeHHE MPSMBIX U MIIOCKOCTEH
B IIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATHUSAMH: ABYTPAHHBIM YTroJl, TPaHH JBYTPAHHOTO
yria, pedpo ABYrpaHHOTO yria, JUHEWHBIA yroj ABYTPAHHOTO yTJa,
rpajxycHasi Mepa JIBYTPaHHOIO yIJia

7.6

OHGpHpOBaTb MOHATHAMU: MHOI'OI'PAHHUK, BBIHYKHBIﬁ )41 HGBBIHyKJ'IBIﬁ
MHOT'OI'PaHHHK, 3JICMCHTBI MHOI'OI' paHHUKA, HpaBI/IJIBHHﬁ MHOT'OI'PAaHHHK

7.7

Pacro3naBaTh OCHOBHBIE BUJIbI MHOTOTPAaHHUKOB (MMUpaMuUIa, IpU3Ma,
MPSIMOYTOJIBHBIN MapalijiesienuIiel, Kyo)

7.8

KnaccudunmpoBatb MHOTOTpaHHHMKH, BBIOMpasi OCHOBAaHUS JUIS
Kiaccupukanuu  (BBIMYKIbIE U HEBBIMYKJIbIE MHOTOTPAHHUKH,
MpaBUJIbHBIE MHOTOTPAHHUKH, TpsSIMble W HAKJIOHHBIC MPHU3MBI,
napayuIeNIeTUIe bl )

7.9

OHepI/IpOBaTB ITOHATHAMMN: CCKyLIasd IIIIOCKOCTD, CCUCHUC
MHOI'OI'paHHHUKOB

7.10

OOBICHATH IMPUHIOMUIIEL  ITOCTPOCHUA CEYCHUHM MHOT OI'PAaHHUKOB,
HCIIOJIB3Yys METO CJICI0B

7.11

CTpouTh CeueHUs] MHOTOIPAaHHUKOB METOJOM CJIEJIOB, BBIMOJHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKU W3 PHUCYHKOB IPOCTHIX OOBEMHBIX
¢buryp: BUI cBEpXY, COOKY, CHU3Y

7.12

Pemarsn 3aJa4d Ha  HaXOXIACHHUC TI'COMCTPHUCCKHX  BCIHNYHUH
I10 06pa3uaM WJIK aJITOPUTMaM, IPUMCHSA U3BECCTHBIC aHAJIMTUYCCKHC
MCTOABI IIpU PCHICHHMHM CTAaHAAPTHBIX MATCMATHYCCKUX 3aldad
Ha BBbIYHUCIICHHUC paCCTOHHI/Iﬁ MCXKAY OIBYMA TOYKaMHM, OT TOYKH
a0 HpHMOfI, OT TOYKHM OO INNTIOCKOCTH, MCKAY CKPCIINBAIOIIUMUCS
IIPpAMBIMH

7.13

Pemartpb 3ajladyd Ha  HaXO0XIACHHUC TI'COMCTPHUUYCCKUX  BCIIMYHUH
10 06pa3uaM HJIK aJITOPpUTMaM, IIPUMCHAA N3BCCTHBIC aHAJIMTUYCCKUC
MCTOJAbI IIpKW PCHICHHHU CTAHAAPTHBIX MATCMATHYCCKHUX 3aJad
Ha BBIYUCIICHUC YTJIOB MCK/Y CKPCIIUBAOINUMUCA IIPAMBIMU, MCIKIY
HpHMOﬁ H INIOCKOCTBIO, MCIKAY IINIOCKOCTAMH, ABYTPAHHBIX YIJIOB

7.14

Breruncnare oO0beMbl W IUIONIAJAM MOBEPXHOCTEM MHOTOIPaHHUKOB
(mpuzma, TUpamMuaa) C TOpUMEHEHHEM  (OpMYyJ,  BBIYUCISTH
COOTHOIIIGHUSI MEXAYy IUIOMIAASIMU TOBEPXHOCTEH, OObeMaMu
MOT00OHBIX MHOTOTPaHHUKOB

41



7.15

OnepupoBaTh MOHATUSIMH: CUMMETPHUSL B IPOCTPAHCTBE, LIEHTP, OCh
U IUIOCKOCTb CHUMMETPHUM, LEHTP, OCh U IUIOCKOCTH CUMMETPUHU

burypsl

7.16

N3Bnekath, npeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHPOPMAIIUIO
O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTYypaxX, MPeICTABICHHYIO
Ha YepTexax U pUCyHKax

7.17

[TpumensTh reOMETPUYECKUE bakTbI LTSI penieHus
CTEPEOMETPUYECKUX 3a/1ad, MPEJIoIaralliX HECKOJIbKO IIaroB
pelieHus, €Clid yCIOBUs MPUMEHEHHUS 3alaHbl B SIBHOU opMe

7.18

[IpyMeHATP MPOCTEHIINE IMPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX
3aj1a4

7.19

[IpuBOINTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOIE
Y J)KM3HHU, PACIIO3HABATH IPOSBIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE

7.20

[IpuMeHATh TOMYyYEHHBIE 3HAHUS HA NPAKTHKE: aHAJIU3UPOBATH
pealibHble CUTyallud U MPUMEHSATHh U3YUYEHHbIC MOHSATHSA B MPOLIECCE
MOWCKA PEIIEHUsT MaTeMaTHYECKH CPOPMYIMPOBAHHON MPOOIEMBI,
MOJEIUPOBaTh pEaJbHbIE CUTyallud Ha S3bIKE T'E€OMETPHH,
UCCIIEI0OBAaTh  IOCTPOEHHBIE  MOJEIA  C  HCIOJIb30BaHUEM
r€OMETPUYECKUX TOHATUM W TEOpeM, amrmapara ajiredpbl, pemiarh
MPaKTUYECKUE 3aJlauH, CBSI3AHHBIE C HAXOXKJICHUEM T€OMETPUUYECKHUX
BEJTUYUH

IIpoBepsieMbie 3J1eMEHTHI COACPKAHMS

Kon

ITpoBepsieMblil 3JIEMEHT COACPKAHUS

1

Yucia v BEIYUCIIEHUS

1.1

Pammonansabie yncina. OOBIKHOBEHHBIE U JCCATHUYHBIC JAPOOU, TIPOIICHTHI,
OCCKOHEYHBIE TEpHOAUYECKUe ApoOu. ApudMeTHuecKue ornepauu
C palMOHAJIBHBIMH YHCIAMH, TPEOOpPA30BAHUS YHCIIOBBIX BBIPAKCHUI.
[Ipumenenue npobGeit W MPOIEHTOB JUIS PEIICHUS TPUKIAAHBIX 3aaad
W3 Pa3JIMYHbIX OTPACICH 3HAHUN U PEAIbHOMN KU3HU

1.2

JlelicTBUTENBHBIE YHCIA. PalMoHalbHBIE W HPPALMOHAIBHBIE YMCIIA.
Apudmernueckue onepauuu c NEUCTBUTEIBHBIMU YHCIIAMU.
[Tpubnm>keHHbIE BBIUMCICHUS, TIPaBUIA OKPYTIEHUS, IPUKUIKA U OICHKA
pe3ysbTaTa BEIYUCIEHUN
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Cremenp ¢ 1enbiM  TokazateneMm. CranmaptHas ¢opma  3amucu
nercTBUTENbHOTO YKcia. Mcmonb3oBaHue moaxojsmied (Gopmbl 3amucu

1.3 N
NEUCTBUTEIBHBIX ~ YHMCEN  JUIsl  pPEIICHHs  MPAaKTHYECKUX  3aJad
Y TIPE/ICTABIICHUS] TaHHBIX
14 ApudmeTuyeckuii KOpEHb HaTypaJIbHON CTEIICHHU. JlencTBus
' ¢ apuPMETUYECKUMU KOPHSMU HATypaJIbHON CTENEHU
15 CuHyc, KOCUHYC U TaHT€HC YHUCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YMCIIOBOTO apryMeHTa
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 ToxnecTBa M TOXKACCTBEHHBIC ITPEOOPaA30BaAHUS
99 [IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPAKEHUI. OcHoBHBIE
' TPUTOHOMETPHUYECKHE (POPMYIIBI
53 VYpaBHeHUEe, KOpeHb ypaBHEHHUs. HepaBeHCTBO, pEIlIEHHE HEPAaBEHCTBA.
' MeTton nHTEpBAIOB
2.4 | Pemenue nenbix 1 JpoOHO-palMOHABHBIX YPaBHEHUI 1 HEPABEHCTB
2.5 Pemenne nppanroHanbHbIX YPaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpuroHOMETpUYECKUX ypaBHEHHIA
97 IIpuMeHeHre ypaBHEHUI U HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX 3a/1a4
' Y 3aJ1a4 U3 Pa3IMvHbIX 00JacTeil HAYKH U PeabHOU XKU3HU
3 OyHKIMH U rpaduKu
31 @yHkIMsA, cnocodbl 3aganus GyHkuud. [padux ¢dyskumu. Bizaumuo
' oOpaTHbIe (yHKIHH
3.9 OO6acth onpeneneHrs 1 MHOKECTBO 3HaUeHUH GyHkiuu. Hynm dyHkimm.
' [TpoMexyTKH 3HAKOMOCTOSIHCTBA. YeTHbIE U HeUeTHbIe (DYHKUIUU
33 CrenenHas pyHKIMS C HATypaJIbHBIM U IIEJIBIM MOKa3zaTesneM. Ee cBolicTBa
' u rpaduk. CBolicTBa U rpaduK KOPHS N-OM CTENIEHU
3.4 Tpuronomerpruyeckass OKpPY>KHOCTb, ONPENEIECHUE TPUTOHOMETPHUECKHUX
' (YHKIIMI YHUCIOBOTO apryMeHTa
4 Hauanma maTematnueckoro anaimsa
41 ITocnenoBaTenbHOCTH, Ccr1ocoOBI 3aJlaHUSA MOCJIEJ0BATEIbHOCTEMN.
' MOHOTOHHBIE NOCTIEA0BATEILHOCTH
Apudmerrueckas 1 reoMeTpuyecKas nporpeccuu. beckoneuno yObiBatomiast
4.2 reomerpuyeckas  mporpeccus. CyMma  OecKOHEYHO  yObIBaromiei

reoMeTpuueckor  mporpeccun.  Popmyna  CIOXKHBIX  MNPOLIEHTOB.

43



Hcnonb3oBanue Mporpeccuu AJisg peuieHusl peaibHbIX 3a7a4 MPUKIIaIHOTO
Xapaktepa

MHuoecTBa U JJOTUKA

5.1

MHoXxecTBO, onepanuu HajJ MHOxecTBamu. Jluarpammel Ditniepa — BeHHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOTO —ammapara Uil  ONUCAHUS
peanbHBIX MPOIECCOB U SIBIICHUH, NPU PEUICHUU 3a7a4 U3 APYTUX YUEOHBIX
MPEIMETOB

5.2

Onpe;[eneHHe, TeOpCMa, CJIICACTBUC, 10KA3aTCIbCTBO

TCOpI/IH BepOHTHOCTGﬁ N CTaTHUCTHUKA

6.1

[IpeacraBnenre AaHHBIX C TOMOLIBIO Tabmuu W guarpamm. CpenHee
apupMeTnyecKoe, MeInana, HauboJbIIee U HAaUMEHbIIIee 3HAYCHUS, pa3Max,
JUCIIEPCHUS U CTAaHAAPTHOE OTKJIOHEHHUE YHUCIOBBIX HAOOPOB

6.2

CnyyaiiHple  SKCHEpUMEHTHI  (OMBITBI) W CiIy4yallHble  COOBITHSL.
DOneMeHTapHble COOBITHUSA (HMCXOJbl). BeposATHOCTH CiyyallHOTO COOBITHSI.
bmuzocth 4YactoTel W BEpOSTHOCTH CcOObITHH. Cily4ailHble OIBITHI
C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU. BeposSTHOCTH COOBITHI
B OTIBITaX C PABHOBO3MO>KHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMU

6.3

Onepanuu HaJl COOBITUSIMU: TIEpeceUeHUE, 00bEIMHEHNUE, POTUBOTOJIOXKHbBIC
coObITus. Jnarpammel Ditnepa. @opMyiia CI0KEHHS BEPOATHOCTEN

6.4

YcnoBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEN. [[epeBO CiydailHOTO
akcniepuMenTa. @opmyiia mojaHo# BeposTHOCTH. He3aBucumbie COOBITHS

6.5

KomOunaroproe npaBuiio ymHosxxenus. [lepectanoBku u pakropuan. Yucino
coueranuii. Tpeyronsuuk [lackans. ®opmyna 6uHoma HeroTona

6.6

bunapHbIi ciy4aiiHbIl ONBIT (MCTIBITAHUE), YCIIEX U Heynaya. HezaBucrumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCHIBITAHUM 110 mepBoro ycrexa. Cepus
HE3aBUCUMBIX UCTIBITAaHUN bepHyIu

6.7

Cnyvaiinas BennuunHa. Pacnpenenenwe BeposiTHOocTed. Jmarpamma
pacnpeaenenus. [Ipumepsl pacnpenesieHui, B TOM YUCIE€ T€OMETPUUECKOE
1 OMHOMHAJIBHOE

I'eomerpus

7.1

OcHOBHBIE TNOHATHS  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTD,
npoctpancTBo. [loHATHE 00 aKCMOMAaTHYECKOM MOCTPOSHUH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX

7.2

B3aumuoe PAaCIIOJOKCHUC IIPSAMBIX B IIPOCTPAHCTBC: IICPCCCKAINOIIHCCH,
napaJui€jIbHbIC M CKPCIIHMBAIOIMUCCS ITPAMBIC. HapaHJICHBHOCTB IMPAMBIX
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M IUIOCKOCTEN B MPOCTPAHCTBE: MapasuiesibHbIE NPSIMbIE B MPOCTPAHCTBE,
NapaJlJIEIbHOCTh TPEX MPSMBIX, MapajuIeIbHOCTh MPAMON M TUIOCKOCTH.
Yrael ¢ COHampaBJICHHBIMM CTOPOHAMH, VYIOJ MEXAY NPSMbIMHU
B npocTtpadcTie. [lapamienbHOCTh IIOCKOCTEN: MapalIeNIbHbIE TIIOCKOCTH,
CBOMCTBa MapaJyIeNbHBIX IUIOCKOCTEH. IIpocTteiinme mpocTpaHCTBEHHBIE
Gurypel Ha TUIOCKOCTH: TeTpadap, KyO, Hapajieienurnea, MOCTPOCHHE
CCUCHMU

7.3

[leprieHIMKYIAPHOCTh NPSAMOM U TUIOCKOCTH: NEPIICHIUKYIISIPHBIE MPSAMBIE
B NPOCTPAHCTBE, IMpsAMbIE TNapalUieIbHble W  IEPICHANKYISPHBIC
K IJIOCKOCTH, IIPU3HAK NEPIIEHANKYJIIPHOCTH IPSIMOM U INIOCKOCTH, TEOpEMa
0 MPAMON NEPHEHAUKYJSAPHON IUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YIOJ
MEXKIY TMpPAMOM M IUIOCKOCTBIO, JBYTPAHHBIA YIOJI, JMHEUHBIA YTIOJ
IBYIPAaHHOTO yria. llepnenaukyisp U HaKJIIOHHBIE: PACCTOSIHUE OT TOYKH
10 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM /10 IJIOCKOCTH, MPOEKUHMs (HUTYpPBHI
Ha IIJIOCKOCTb. IleprieHIMKYIAPHOCTD IIJIOCKOCTEN: IIPU3HAK
MIEPIICHINKYJISIPHOCTH ABYX IUIOCKOCTEN. Teopema o0 Tpex NepueHaIuKYJIIsIpax

7.4

[ToHsiTHE MHOTOIpaHHKKA, OCHOBHBIE AJIEMEHTHI MHOI'OTPAaHHUKA, BBIITYKJIbIE
U HEBBIMYKJIbIE MHOIOTPAHHUKM, pa3BepTKa MHoOrorpaHHuka. I[Ipusma:
N-yroyibHas MpU3Ma, TPaHU M OCHOBAHHS MPU3MBI, MpsMas U HAKIOHHaA
npu3Mbl, OOKOBas W TOJHAs TOBEPXHOCTh MNpu3MbL. [lapannenenunen,
PSMOYTOJIBHBIN MapaJuIeIenune U ero cpocraa. [lupamuaa: n-yronapHas
MUpaMKia, FpaHd U OCHOBAaHKE MUPaMUIbl, 00KOBAs U MOJIHAs MOBEPXHOCTh
NUpaMUJibl, TMpaBWIbHAsA M YCEUEHHAs MNUpaMHIA. ODJIEMEHThl MPU3MbI
n nupamuabl. [IpaBuibHbIE MHOTOTPAaHHHMKH: TIOHSTHE MPABUIBHOIO
MHOTOTPaHHMKA, TPAaBUJIbHAS IPU3Ma U MPaBUJIbHAS TUPaMUIa, PABUIIbHAS
TpPEyroJibHasl THMpaMuia U TPaBWIbHBIA TeTpadap, kyO. I[lpeacramienue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTAadAp, JOAEKa’ap U ukocada CedueHus
IIPU3MBI U IUPAMUIBI

7.5

CumMeTpus B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOI,
IJIOCKOCTH. JJIEMEHThl CHMMETPUU B MNHUPaAMHUAAX, MHapajulesenunenax,
MPaBUJIbHBIX MHOTOIPaHHUKAX

7.6

Boruncnenue 5>1€MEHTOB MHOTOIPAaHHUKOB: pelpa, OUaroHalid, Yribl.
[1nomaas OOKOBOM MOBEPXHOCTU U MOJIHOM MOBEPXHOCTU MPSAMOU MPU3MBIL,
IUIOLIAAb OCHOBAaHM, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM MPU3MBI.
[Tnourans OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIBLHOW MUPaMUIBbI,
TeopeMa O TUIoIAaU yceueHHoW nupamMuibl. [lonsatue 06 oobeme. OO6bem
MUpPaMUbL, TPU3MBbI

7.7

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIICHUS MEXAY IUIOMIAIIMU
MMOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX TEI

45



11 KJIACC

IIpoBepsiemble TPeOOBAHMS K Pe3yJIbTATAM OCBOCHUSI OCHOBHOM 00pa30BaTe/IbHOI

NMPOrpaMmbIl
Kon IIpoBepsiemble IpEAMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
IIPOBEPSAEMOTO 00pa30BaTeNbHON IPOrpaMMBbl CPETHETO O0ILEr0 00pa30BaHUs
pe3ynbrara
1 UYucna u BEIYMCICHUS
OnepupoBath NOHATUAMH: HATYPAIBHOE, LIETI0€ YHUCIIO; UCIOIb30BATh
1.1 MPU3HAKU JIETMMOCTHU LIEJIBIX YHCEJI, PA3JIOKEHUE YUCIia Ha MPOCThIE
MHOKHUTEIN JUIsl pelIeHus 3a/1a4
1.2 OnepupoBaTh NOHITHEM: CTENIEHD C PALIMOHATIBHBIM I10KA3aTEIEM
13 OnepupoBaTb  MOHATUAMU:  JlorapudM  4YucHa,  JAECATUYHBIE
' U HaTypaJibHbIE Jorapudmbl
2 VYpaBHEHUS U HEPABEHCTBA
[IpuMeHsATh CBOMCTBAa CTENEHW MJisi MpeoOpa3oBaHUs BBIPAKECHUI,
2.1 OIIEpUPOBATh NOHATUAMU: IT0KA3aTEIBHOE YPABHEHUE U HEPABEHCTBO;
peniaTb OCHOBHBIE THUIIbI IT0KA3aTENIbHBIX YPABHEHUI U HEPABEHCTB
BrimonHsaTe peoOpazoBaHus BEIPAKEHUH, COAEPIKAIIMX JorapuMsl;
99 OIepUpPOBaTh HNOHATUAMU: JorapuMuyeckoe ypaBHEHUE
' U HEpPaBEHCTBO; pelIaTh OCHOBHBIE THUIIBI JIOrapu(PMUYECKUX
YPAaBHEHUN U HEPABEHCTB
2.3 Haxonute pemenus npocTeHnX TPUrOHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh MOHATHSAMHU: CHCTEMA JIMHEWHBIX YpPaBHEHUW U €€
2.4 pELIEHHE; UCTIOIB30BATh CUCTEMY JTMHENHBIX YPABHEHHUM ISl PEILIEHUS
MPaKTUYECKUX 3a]a4
25 HaxomuTe pemeHuss nOpoOCTEMIIMX CUCTEM UM COBOKYIIHOCTEH
' palMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB
MonenupoBaTh peanbHble CUTYyallud HA SI3bIKE aJireOpbl, COCTABISTh
26 BBIPQKEHMUSI, YDABHEHU S, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHIO 33/1a4H,
' WCCIIEN0BAaTh TIOCTPOCHHBIE MOJENIHM C HCIIOJIb30BaHUMEM ammapara
aJreOpsl
3 OyHKIUYU U TpapuKu
OmneprpoBaTh MOHATHAMH: Tepuoanyeckas (QyHKUHSA, MPOMEKYTKU
31 MOHOTOHHOCTH (D)YHKIIUH, TOUKU 3KCTpeMyMa (YHKIMH, HauOoJIbIIee
' Y HaUMEHbLIee 3HaUYeHUs! PYHKIIMH Ha IPOMEKYTKE; UCIIOIb30BaTh UX
JUTSL ICCIIeTOBaHUs (DYHKIIMH, 3aIaHHON Tpadrrom
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OnepupoBatb HOHATUSAMU: rpaduku [IOKa3aTeJIbHOM,
jorapuMUYECKON U TPUTOHOMETPUUECKUX (PYHKIUI; N300paXkaTh UX

3.2 .
Ha KOODIMHATHOW IUIOCKOCTH M HWCHOJIB30BAaTh JUISl PELICHUs
YPAaBHEHUI U HEPABEHCTB
N300paxaTh Ha KOOPAWHATHOW TUIOCKOCTH TpaduKH JTHMHEWHBIX
3.3 YPAaBHEHUN M HMCIHOJIb30BaTh HUX IS PEUICHUS CHCTEMBI JIMHEWHBIX
YpaBHEHUU
34 Hcnonp3oBath rpaduku (yHKIMHA IS MCCIEAOBAHUS IPOLIECCOB
' Y 3aBUCUMOCTEN U3 JPYTUX YUYEOHBIX TUCIUILINH
4 Hayana maTeMaTH4eCKOTO aHaIn3a
OmnepupoBaTh MOHATUSMM: HENpEpPbIBHAS (PYHKIMS, MPOU3BOIHAS
4.1 (yHKLIHMH; WCHOJIb30BaTh TE€OMETPUYECKHN W (PU3NYECKH CMBICI
IIPOU3BOIHOM ISl pELICHUS 3a1a4
49 HaxoauTe 1pOW3BOJHBIE AJIEMEHTApPHBIX (PYHKIMM, BBIYHUCIATH
' IIPOU3BOIHBIE CYMMBI, TPOU3BEICHUS, YACTHOTO (PYHKIUH
Hcnonp30BaTh  MPOU3BOJIHYK  JUIsl  HCCIENOBaHUS  (QYHKIUH
4.3 Ha MOHOTOHHOCTh M OJKCTPEMYMBI, MPUMEHATH PE3yJIbTaThI
UCCJIEI0BAHMS K TOCTPOEHUIO IPaPUKOB
44 Hcrnonb30BaTh MPOU3BOAHYIO JUISl HAXOKIAEHUS HAWITYYILEro penieHus
' B IIPUKJIQJHBIX, B TOM YUCJIE COLNAIBHO-3KOHOMHUYECKHX, 3a/1a4ax
45 OmnepupoBaTh MOHATUSMU: MEepBOOOpa3Hasi U MHTETPall; MOHUMATh
' reOMETPUYECKUN U (PU3UIECKUIN CMBICI HHTErpaja
46 Haxoaute nepBooOpa3Hble 3JIEMEHTApHBIX (PYHKLIUN, BBIUUCIATH
' uHTerpai no gopmyne Hetotona — Jleitonuiia
Pemate nmnpukiagHele  3agaud, B TOM  YHMCJIE  COLIMAIBHO-
4.7 DKOHOMHMYECKOTO M (PU3MYECKOr0  XapakTepa, CpelCTBaMH
MaTE€MaTUYECKOIr0 aHaIn3a
3) Teopust BEpOSITHOCTEN U CTaTUCTHKA
51 CpaBHUBaTh  BEPOSTHOCTM  3HAYEHUM  CIy4YallHOW  BEJIMYMHBI
' 10 PacHpeAeSICHAIO WK ¢ TOMOILBIO THarpamMm
OnepupoBarh NOHATHEM MATEMAaTHYECKOTO OKHMJIaHHS, NPHBOJIWUTH
5.9 OpUMEPBl TOr0, Kak IPUMEHSAETCS MAaTeMaTH4YeCKOe OXHUIAHHE
' CIIy4YalHOW BEJIWYMHBI, HAXOJWThb MAaTEMaTHYECKOE OXKHUJAHHE
10 JTAHHOMY PaclpeIeICHUI0
5.3 HMeThb mipeicTaBIeHHE O 3aKOHE OOJIBIITNX YUCEIT
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5.4

Nmetn MMpCACTABJICHUC O HOPMAJIbHOM PACHIPCACICHUN

6 ['eomerpust
OnepupoBaTh  MOHATHSMH:  UWJUHApPUYECKAss  MOBEPXHOCTD,
6.1 oOpa3ymolue MUIMHAPUIECKON MOBEPXHOCTH, IUIUHAP, KOHUYECKas
' MOBEPXHOCTh, OOpa3ylolue KOHUYECKOW MOBEPXHOCTH, KOHYC,
chepudeckasi MOBEPXHOCTh
6.2 Pacno3naBath Tena BpaiieHust (IWJIMH]P, KOHYC, cdepa U 1map)
6.3 OOBICHATH CIOCOOBI MOJTYYEHHUS TEJT BPAIICHHUSI
6.4 KinaccudunmpoBaTh B3aiMHOE pacnofiokeHue chepbl U IIOCKOCTH
OmneprpoBaTh MOHATUSAMU: IIAPOBOM CEIrMEHT, OCHOBAHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIIapPOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJI05, BBICOTA
IIApOBOTO CJIO0, IIIAPOBON CEKTOP
6.6 Bbruncnsare o0beMBbl M IUIOUIAAM  TOBEPXHOCTEH TN BpallCHHUS,
' T€OMETPHUECKUX TEJl C MPUMEHEHHEM (POopMyT
OmneprpoBaTh TOHATUAMU: MHOTOTPAaHHHK, BIHMCAHHBIM B cdepy
6.7 Y ONMCAHHBIN 0K0JIO c(hephl, chepa, BNIUCAHHAS B MHOTOIPAHHUK WJTU
TEJIO BpaIleHUs
6.8 BblUKCHATh  COOTHOLIEHUS MEXKIY IUIOHIAJSIMH  IOBEPXHOCTEH
' A 00beMaMU ITOJO0O0HBIX TEN
6.9 N300paxxath n3yyaemble (PUTypbl OT pyKU U C IPUMEHEHUEM MTPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BeImonHATh (BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX
6.10 00OBEMHBIX (UTYpP: BUJl CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tell
BpaIeHus
W3Bnekatb, MHTEPIPETUPOBATh U TPEOOpPA3OBHIBATH HMH(DOPMAIIHIO
6.11 O IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYypax, IPEICTABICHHYIO Ha
gepTekax U pUCYyHKaX
[TpumeHsITH TeOMETPUUECKUE (dakTeI TUTST pereHus
6.12 CTEPEOMETPUYECKUX 3aJiad, MPEINoJIaraloiiuXx HECKOJIbKO IIIaroB
pelleHus1, €Clii YCIOBHs MPUMEHEHUS 331aHbl B IBHOU (popme
6.13 OnepupoBaTh MOHSATUEM: BEKTOP B POCTPAHCTBE
BhITIONHATE JEHCTBUS CIOXKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB
6.14 ¥ YMHO>XCHHS BEKTOpa Ha YUCIIO, OO BICHIThH, KAKUMHU CBOMCTBAMU OHU
00J1a1ar0T
6.15 [IpumeHsTh TpaBUIIO MapajuieNenuIea npu cI0KeHUH BEKTOPOB
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6.16

OnepupoBaTh MOHATUSMHU: JIEKAPTOBbI KOOPJAMHATHI B MPOCTPAHCTBE,
BEKTOp, MOJlyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA,
Yrojl MEXAY BEKTOpaMH, CKAJSIPHOE NIPOU3BENECHUE BEKTOPOB,
KOJUJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI

6.17

Haxonute cyMMy BEKTOpPOB U NMPOU3BEICHUE BEKTOPA HA YHUCIIO, YTOJ
MEXJly BEKTOpaMH, CKaJsipHOE MPOU3BEACHHE, PACKIIAAbIBATh BEKTOP
10 JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

33I[aBaTB IIJIOCKOCTb YPAaBHCHUCM B I{CKapTOBOﬁ CUCTCMC KOOPpAHUHAT

6.19

Pemate mpocredimme TEOMETPUYECKHE 3aJayd Ha IIPUMEHEHHE
BEKTOPHO-KOOPAMHATHOI'O METOA

6.20

Pematn 3aJa4u Ha JOKa3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIICHUH
N HaXO0XKICHHUC TI'COMCTPHUCCKHX BCIUYHH IIO o6pa3uaM HnIm
AIropuTMaM, IIPpHUMCHAA  HM3BCCTHBIC MCETOALI IIpW  PCHICHUHA
CTaHIapPTHBIX MATCMATUYICCKHUX 3ada4

6.21

[IpyMeHATP MpPOCTEHIINE IMPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX
3aj1a4

6.22

HpI/IBOIII/ITB IMPUMCPBI MAaTCMATUYICCKHUX SaKOHOMepHOCTGﬁ B IIpHUPOAC
H J)KMU3HHU, paCIIO3HABATL ITPOSABJICHUC 3aKOHOB I'COMETPHUU B HCKYCCTBC

6.23

[IpuMeHsATh MOJy4YEHHbIE 3HAHMS Ha NPAKTUKE: aHAJIM3UPOBATh
peanbHble CUTyalluM U NPUMEHSTh W3YUYEHHBIE MOHATUS B MPOLECCE
MOMCKA PELIEHUsT MaTeMaTU4YeCKh CPOPMYIHMPOBAHHON MPOOIIEMBI,
MOJEJINPOBaTh  pPEANBHBIE CUTyallMH Ha S3bIKE TE€OMETPHH,
UCCIENOBATh  IIOCTPOEHHBIE  MOJEIM  C  HCIOJB30BAHUEM
F€OMETPUYECKUX TOHATHM M TeopeM, ammapara ajireOpbl, pemarhb
NPaKTUYECKHE 3a7a4H, CBSI3AHHBIE C HAXOXKJIECHHEM I'€OMETPUYECKUX
BEJIMYMH

IIpoBepsieMbIe 3J1€MEHTHI COACPKAHMS

Kon IIpoBepsieMblii 2JIEMEHT COIEPIKAHUS
1 Hucna 1 BBIYMCIICHUS
1.1 HarypanbHbie u uenblie uncia. [TpuzHaku JeIMMOCTH HENbIX YUCET
1.2 Crenensb c pallMoOHaIbHBIM TTOKa3aTeneM. CBOMCTBA CTENEHU
1.3 Jlorapudwm uucna. JleciTuuHble U HaTypajbHbIE JIOTapU(PMbI
2 VYpaBHEHUS U HEPABEHCTBA
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2.1

[IpeoOpa3oBaHue BeIpaKEHUH, CONEPIKALINX JIOTAPUPMBbI

Hp606p8,30BaHI/I€ BBIp&)KCHHﬁ, coacpiKaux CTCIICHU C palluOHAJIbHBIM

2.2
MOKa3aTeieM
2.3 | [Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 | Iloka3zarenpHble ypaBHEHUS U HEPABEHCTBA
2.5 | Jlorapudmuueckrue ypaBHEHUS U HEPABEHCTBA
26 Cucrembl TMHENHBIX YpaBHEHM. Pellienne npukiagHbixX 3a1a4 ¢ IOMOIIbIO
' CHUCTEMBbI JIMHEMHBIX YPABHCHUU
2.7 CucTeMbl M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUI U HEPABEHCTB
[IpuMeHeHne  ypaBHEHMH, CHCTEM W  HEPaBEHCTB K  PELICHUIO
2.8 | MaTeMaTHUYECKHUX 3ajlay U 3a/1a4 U3 pa3InyHbIX 00JacTeil HAyKu U pealbHON
KU3HU
3 @OyHKIUU U rpapuKu
Oyukuus. Ilepuogmueckue Qynkuuu. IlpoMexyTkn MOHOTOHHOCTH
3.1 ¢ynkuuu.  MakcumMymMbl W MUHUMYMBl  QyHKUuMu.  HawuOonbiuee
Y HaMEHblIee 3HaueHne QYyHKIIUN HAa TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIHUU, UX CBONCTBA U FpaUKu
3.3 | IlokasarenwsHas u norapudmMudeckast QyHKIHH, UX CBOMCTBA U rpaduKu
3.4 Hcnonb3oBanue rpadukoB GyHKUUN ISl peLIEHUs] YPABHEHUI U TMHEWHBIX
' CHCTEM
Ucnonbs3zoBanne rpadukoB (QYHKIUH 7 MCCIEIOBAaHUSA MPOLECCOB
3.5 | ¥ 3aBUCHMOCTEH, KOTOpbI€ BO3HUKAIOT NMPU PEIICHWH 3a1ad U3 JPyTUX
y4eOHBIX MPEAMETOB U pPeaJTbHON KUZHU
4 Hauana MmaTeMaTn4yeckoro aHanmsa
4.1 HernpepsiBHbIe QyHKITMKA. METO HHTEPBAJIOB JIJIsl PEIIICHUSI HEPABEHCTB
49 [IpousBonnas QyHkiuu. ['eomeTpuyeckuit W (U3HYECKUH  CMBICIT
' MIPOU3BOHOM
43 [IpousBomHbie  dieMeHTApHBIX  (pyHKIMA.  DopMysnbl  HAXOXKICHUS
' MIPOU3BOJHON CyMMBI, MPOU3BEACHUS U YACTHOTO (DYHKIIUI
[IpuMeHeHre NpoOU3BOJHON K MCCIEAOBAHUIO (PYHKIMHA HA MOHOTOHHOCTh
4.4 U dKcTpemMyMmbl. HaxoxzaeHue HauOONbIIEro WM HAMMEHBIIEro 3HAaYeHUs
(GyHKLIHUU Ha OTpE3Ke
[IpumMeHeHrne mNPOU3BOAHOM 7l HAXOXKIEHUS HAWIY4IIEro peuieHus
45 B MPUKJIAJHBIX 33/1a4aXx, i1 ONPEEICHUs CKOPOCTH MPOIECCa, 3aJJaHHOTO

dbopmyioi unu rpapukom
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4.6

[TepBoobOpasnas. Tabnuiia mepBooOpa3HBIX

4.7

WNHurerpan, ero reomerpuueckuit © (U3MYECKUNA CMBICT. Berunciaenue
uHTerpana no popmysie Herotona — Jleibuuia

TCOpI/IH BepOHTHOCTGﬁ N CTaTHUCTHUKA

5.1

UucnoBple XapaKTEpUCTUKHA CIyYaWHBIX BEJIWYUH: MAaTeMaTHYECKOE
OKHJIaHWE, TUCIIEPCHS U CTaHJIAPTHOE OTKIOHEHUE. IIpumephl mpuMeHeHus
MAaTeMaTUYECKOTO OXKHUIAHWA, B TOM YHUCJIE B 3aJadyax U3 ITOBCEIHEBHOMN
KU3HU. MaTemMaTHueckoe OXXHMJIaHuE OWMHApHOM Ciy4dailHOW BEITWYHHBI.
MaremaTnueckoe 0’)KHJJaHUE CyMMBI CIIy4alHbIX BEJIMYMH. MaTemaTnueckoe
OKHUJIAHUE€ U  JIACIEpPCUSl  TEOMETPUYECKOr0o U OMHOMHAIBHOTO
pacrpeaeneHuin

5.2

3akoH OOJBIIMX YHUCET W €ro poJib B HayKe, MPUpPOJie W OOIIECTBE.
Bri0opouHbIii METOT UCCIIEIOBAHUM

5.3

[Ipumepsl HENpEpBIBHBIX CIIy4YaWHBIX BeNWYWH. [loHSTHE O TUIOTHOCTH
pacnpeneneHus. 3agadyu, NPUBOAAIIME K HOPMAJIbHOMY PACIPEIECICHHUIO.
[ToHsiTHE O HOPMAIBHOM pacHpeieIeHUN

I'eometpus

6.1

[Humuaapuyeckas MMOBEPXHOCTD, obpazyrorue IWJIMHIPUYECKON
MOBEPXHOCTH, OCh IUJIMHIPUYECKONW MOBEPXHOCTU. [[umuHAp: OCHOBaHMS
1 O0OKOBas MOBEPXHOCTh, 00pa3yrolias U OCh, MIOHIAAL OOKOBOM M MOJIHOU
MMOBEPXHOCTHU

6.2

Konunueckass moBepXHOCTh, 00pa3yroIue KOHHYECKON ITOBEPXHOCTH, OCh
YW BEpIIMHA KOHUYECKOW MOBEpXHOCTH. KOHyC: OCHOBaHME M BEpIIMHA,
obOpasyroIias u oCh, IJIOIIaAs OOKOBOM U ITOJTHOM IMOBEPXHOCTH. Y CEUCHHBIN
KOHYC: 00pa3yIoIlie U BICOTA, OCHOBAHHS M OOKOBas IIOBEPXHOCTh

6.3

Cdepa u map: meHTp, pajanyc, IdaMeTp, IUIONAAb MOBEPXHOCTH CREphl.
B3anMHoe pacrosnoxkenne chepbl M IIOCKOCTH, KacaTelbHAs TUIOCKOCTh
K cepe, omaas chepsl

6.4

N3o0paskenne e BpallieHus Ha MII0OCKOCTH. Pa3BepTka muinHapa U KOHyca

6.5

KoMOunanmu Ten BpamieHus W MHOTOTPAaHHUKOB. MHOTOTrpaHHUK,
ONMMCaHHBIA OKOJIO c(ephl, chepa, BIMCAHHAS B MHOTOTPAHHUK, WK TEJO
BpallCHUs

6.6

ITonsarue 06 06beme. OcHOBHBIE CBOMCTBA 00beMOB Tell. Teopema 00 o0beMe
PSIMOYTOJIBHOTO Tapajuieyenuie1a U cieACTBUS U3 Hee. O0beM IMIMHAPA,
koHyca. O0beM 1mapa u miomasb chepsl
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6.7

ITogoOHbie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEH, 00beMaMu TTOAOOHBIX TEI

6.8

Ceuennsa wwivHApa (MApajulelbHO W NEPHEHAMKYJSPHO OCH), CEYEHUS
KOHyca (MapaJuleIbHOE OCHOBAHMIO M IPOXOJAIIEE Yepe3 BEpUIMHY),
CEYEHMS I1apa

6.9

BekTop Ha II10CKOCTH U B TpocTpaHcTBe. CI0KEHNE U BBIMUTAHUE BEKTOPOB.
YMHOXKEHME BEKTOpa Ha 4uciao. PasznoxkeHue BEKTOpa IO  TpEM
HEKOMIUIaHAapHBIM BekTopaM. [IpaBuiio mapamienenunena. Pemenue 3anayq,
CBA3aHHBIX C IPUMEHEHUEM NPABUII JEUCTBUN C BEKTOpaMU

6.10

[IpsMoyrosibHast cucTeEMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatsl
BekTopa. [Ipocreimme 3amadun B KOOpAMHATAX. YTOJI MEXAY BEKTOPAMHM.
CkansipHOE NMPOU3BENEHNE BEKTOPOB. BBEIUMCIEHNE YIII0B MEXKY MPSAMBIMU
U IUIOCKOCTSAMHU. KOOpIMHAaTHO-BEKTOPHBIM METOX MpPU  pPELICHUHU
r€OMETPUYECKHX 3a1a4
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MNEPEYEHBb (KOAUPUKATOP) IPOBEPSEMbIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIBHOM
HHPOI'PAMMBI CPEJHETI'O OBHIEI'O OBPA3OBAHUSA U DJIEMEHTOB
COLEPKAHUA ITO MATEMATHUKE

JIJist ipoBeNIeHNsT €IMHOTO TOCYAAapCTBEHHOTO dK3aMeHa M0 MaTeMaTHKe (Janee —
E['D mno wmaremMaTuke) HCIONB3YETCS NEepedyeHb (KOAU(PHUKATOP) MPOBEPSIEMBIX
TpeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOW OOpa30BaTEIbHON MPOTrPaMMBI
cpeaHero oOmiero obpa3oBaHUsl W 3JIEMEHTOB cojepkaHus. [lpu mpoenenuu EI'D
0 MaTeMaThKe 0a30BOTO YPOBHS W3 MepedHs (Koau(uKaTopa) BHIOMPAIOTCS MO3UIUH,
COOTBETCTBYIOIIME (efepanpbHO pabodeil mnporpamMme Mo MaremaTuke (0a30BbIi
YPOBEHb)

IIposepsiembie Ha EI'D mo maTemaTuke TpeOOBaHUSA K pe3yJibTaTaM 0CBOCHUSA
OCHOBHOI1 00pa30BaTeJIbHON IPOrPaMMBbI CpeIHero 001ero 00pa3oBaHusA

Kon IIpoBepsiembie TpeOOBaHUS K IPEAMETHBIM pe3yJIbTaTaM OCBOCHUS
MIPOBEPSEMOTO OCHOBHOH 00pa3oBaTeIbHOM MPOrpaMMbl CPETHETO OOIIETO
TpeOOBaHUS 00pazoBaHUs

1 Brnanenne mMerogamMu J0Ka3aTelbCTB, alTOPUTMAMH PEIICHUS 3a7aY,

yMeHHe (HOpMyIHpOBaTh U ONEPUPOBATH MOHATHIMH: ONpPEICIICHUE,
aKkcuoMa, Teopema, CIEJCTBUE, CBOMCTBO, MPU3HAK, JA0KAa3aTEIbCTBO,
paBHOCUJIbHBIE  (OPMYJIUPOBKH;  NPUMEHATh  HMX;  YMEHHUE
dbopmynnpoBaTh 00paTHOE U MPOTHUBOIMOJIOKHOE YTBEPXKICHUE,
OPUBOJUTH TIPUMEPHl M KOHTPIPHUMEPHI, HCIIOJIB30BaTh METOM
MaTeMaTH4eCKON UHAYKIINH; IPOBOAUTD Jl0Ka3aTelIbHbIe
pacCy>XAeHHs TIpH peUIeHWH 3a/ad, OICHUBATh JIOTUYECKYIO
IOPAaBUWIBHOCTh PACCYXACHUN; yMEHHE OIEepUpOBATH MOHITUIMHU:
MHO’KECTBO, MOJAMHOKECTBO, OINEpalMi HaJ MHOXECTBAMH;, YMEHHE
UCTIONIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapar Ui OMUCaHHUS
pealIbHBIX MPOLIECCOB U SBJICHUI U NPU PEIICHUU 33/1a4, B TOM YUCTIE
U3 APYTUX y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHITHIMHU:
rpad, cBS3HBIN rpad, aepeBo, LUK, Tpad Ha TUIOCKOCTH; YMEHHE
3aJaBaTh W  ONMCHIBAaTh TIpadbl  pa3iIWYHBIMU  CIOCOOaMH;
MCTIONIb30BaTh Tpadbl P PEIICHUN 3329

2 YMeHue onepupoBaTh MOHATUSAMU: HATYPATLHOE YUCIIO, LIETI0€ YUCIIO,
CTENEHb C IEJbIM IIOKa3aTelIeM, KOPEHb HATypajbHON CTENEHH,
CTENEHb C PALMOHAIBHBIM ITOKA3aTEIEM, CTENEHD C AEHCTBUTEIBHBIM
noKasaresneM, JIorapupM uuciaa, CHUHYC, KOCHHYC U TAaHIEHC
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IPOU3BOJIBHOIO YHUCJA, OCTATOK MO MOJIYJIIO0, PAaMOHAIBHOE YHCIIO,
UppAlMOHAJIbHOE  YWCJIO, MHOXECTBAa  HATypalbHbIX, ILEJBIX,
pPalMOHAIIBHBIX, JCHCTBUTEIBHBIX YHCEN; YMEHHE HCIIOJIb30BATh
MPU3HAKH JEIMMOCTH, HAMMEHBIIUN OOINI JENUTENh U HAUMEHbIIIEEe
o01uiee kpaTHOE, alropuT™ EBKiINJa pyu pelieHny 3a/1a4; 3HAKOMCTBO
C pPa3IUYHBIMH TO3ULIUOHHBIMH CUCTEMAaMHU CYUHCICHUS; YMEHHE
BBINOJIHATh BBIYMCICHUE 3HAYEHUN U IpeoOpa3oBaHUs BBIPAKEHUHN
CO cTemeHaMH U Jorapudmamu, mnpeoOpa3zoBaHUs JIPOOHO-
pPAaUMOHAIBHBIX BBIPAKEHUW; YMEHHE OIEpUPOBaTh MOHITHSIMMU:
HIOCJIE0BATEIBHOCTD, apu(pMeTHUECKasi POTpeccrs, TeOMETpUIeCcKas
nporpeccusi, 0ECKOHEYHO YyOBIBAIOLIasi T€OMETpUYECKasi MTPOTrPECCHS;
YMEHHUE 3aJaBaTh IOCJIEIOBATEIBHOCTH, B TOM YHCJIE C IIOMOIIBIO
PEKyppeHTHbIX  (OpMyJd; yMEHHE  ONEepUpOBATh  IOHATUSMHU:
KOMILJIEKCHOE YHCJIO0, COMNPSHKEHHBbIE KOMIUIEKCHBIE YHCIIAa, MOJIYJIb
U apryMEeHT KOMIUIEKCHOTO 4Yucia, (opMa 3alucyh KOMIUIEKCHBIX
yucen (TeoMeTpuueckas, TPUTOHOMETPHUUECKasi M ajredpandeckas);
YMETb TNPOU3BOJAUTH apU(PMETUUYECKUE AECUCTBUA C KOMIUIEKCHBIMHU
YUCIIAMH; IPUBOIUTH IPUMEPBI UCIIOJIB30BAHUS KOMIUIEKCHBIX YHCEIT;
ONEPUPOBATH MOHATHAMU: MaTtpuua 2 X 2 m 3 X 3, ONpenenuTeNb
MaTpPUILbl, FTEOMETPUYECKUNA CMBICI OIIPENEITUTENSA

YMeHue onepupoBaTh MOHITUAMU: PAlMOHAIBHBIE, UPPALMOHAIIBHBIE,
MOKa3aTebHbIC, CTENIEHHBIC, JIOTapU(MUIECKUE, TPUTOHOMETPUUECKUE
YPaBHEHUsIT M HEPABECHCTBA, UX CHUCTEMbI; yYMEHHUE OIEPUPOBATH
MTOHATHUSIMMU: TOXJIECTBO, TOXKJECTBEHHOE  IMpeoOpa3oBaHUE,
YpaBHEHHUE, HEPABEHCTBO, CHCTEMA YPAaBHEHHH U HEPABEHCTB,
PaBHOCWUJIBHOCTh YPABHEHUM, HEPABEHCTB U CUCTEM; YMEHUE PEIIATh
YpPaBHEHUsI, HEPABEHCTBA M CHUCTEMBbI C IIOMOIIBIO Pa3JIUYHBIX
IIPUEMOB; PELIATh YPABHEHHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM;
IIPUMEHATh YPAaBHEHUs, HEPABEHCTBA, UX CUCTEMBI IS PEIICHUSA
MaTeMaTHYECKUX 3aJad W 3aJa4 M3 pas3JIMuHbIX o0O0JlacTe HayKu
Y pEATIbHOW KU3HU

YMeHue omnepupoBaTh MOHATUSAMU: (PYHKIHS, YETHOCTh (DYHKLHUH,
NEPUOANYHOCTD (YHKIIUHU, OTPAHUUYEHHOCTh ()YHKIIMU, MOHOTOHHOCTh
GbyHKIMH, DJKCTpeMyM (YHKIMM, HauOoJsblliee W HaWMEHbIIIEe
3HaYeHUs (YHKUMU Ha TPOMEXKYTKE, HeNpepbiBHAs (QYHKIMS,
acCUMNTOTHl Tpaduka (yHKIWM, TIepBass W BTOpas MPOU3BOIHAS
GyHKIIMHA, TEOMETPUYECKUH W (PU3UYECKH CMBICI MPOU3BOHOM,
nepBooOpa3Has, ONPENCICHHbI UWHTEerpajl; YyMEHHE HaXOIUTh
aCUMMTOTHI Tpaduka (PyHKIHMHU; YMEHHE BBIYHCISATH MPOU3BOIHBIC
CYMMBI, TPOU3BEICHNUS, YACTHOTO U KOMITO3UIIMHU (PYHKIIUN, HAXOTUTD
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ypaBHEHUE KacaTelbHOW K Tpaduky (QyHKIIMH; YMEHHE HAXOIUTh
MIPOU3BOJHBIC 3JIEMEHTAPHBIX (PYHKIMH; yMEHHE MCIOJIb30BaTh
MPOU3BOJHYIO TSI MCCAEAOBaHUS (PYHKITMH, HAXOJAUTHh HAUOOJBIITHE
¥ HaUMEHBIITNE 3HaYeHUs! (YHKIHA, CTPOUTHh Ipa)UKi MHOTOUYJICHOB
C MCIIOJIb30BAaHHMEM alIlllapaTa MaTeMaTHYCCKOTO aHaJIM3a; MPUMCHSTh
TIPOU3BOIHYIO TS HAXO0KICHUS HAWJTY4IIeTro pereHus
B TNPHKIQJHBIX, B TOM YHCJIC COIMAIbHO-3KOHOMHUYCCKUX
u (U3MYECKUX 3ajadax; HAXOAUTh IUIOMAAM M OOBEMBI (GUTYp
C TIOMONIBIO HWHTETpajia; MPUBOAWTH MPUMEPHl MAaTEMATHUYECKOTO
MOJICJIMPOBAHUS C TIOMOIIBI0 MU PEPECHIIMATBHBIX YpaBHEHUN

YMeHue onepupoBarh MOHATUSAMHU: Tpaduk (QyHKUMH, oOpaTHas
GyHKUHS, KOMIO3ULMs PYHKIUH, TUHEHAs QYHKIM, KBaIpaTHYHAS
¢yHKIMS,  pauuMoHanbHas — (QyHKUMSA,  CTEHEeHHass  (YHKIMS,
TPUTOHOMETpUUYECKHE (yHKIHUU, OOpaTHbIE TPUTOHOMETPUUYECKUE
(GyHKUIMH, TOKa3zaTeabHas W Jiorapudmuueckas (QyHKUUU; YMEHHE
CTPOUTDH rpaMKu U3yUEHHBIX (DYHKLUUH, BBIOIHITH peoOpa3oBaHUs
rpaguKoB PyHKIUH, UCIIONIB30BATh IPAPUKH IJIs1 U3yUEHHUS IPOLECCOB
Y 3aBHCUMOCTEM, IPU PELIEHUH 3a]1a4 U3 IPYTUX YUYEOHBIX NPEIMETOB
U 3aJa4 U3 peajbHOM KHU3HU; BbIpakaThb (OpMYJIaMU 3aBHCUMOCTH
MEXIYy BEIMYMHAMU; HCIOJIb30BATh CBOMCTBA U Tpapuku (PyHKIMIA
JUIsl PELICHHs YPAaBHEHMI, HEPABEHCTB M 33Jad C IapaMeTpamy;
n300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBA pELICHUI
yYpaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTth TEKCTOBBIE 33Ja4ul pa3HbIX TUIOB (B TOM YHUCJE Ha
MPOLIEHTHI, JOJM U YaCTH, Ha IBM)KEHHE, pabOTy, CTOMMOCTh TOBApPOB
U YCIOyr, HaJOTH, 3aJayd u3 00JIaCTU YNpaBJICHUS JUYHBIMU
U CeMEHHbIMU (UHAHCAMM); COCTABJIATH BBIPAKEHUS, YpPaBHEHUS,
HEpPAaBEHCTBA MW HX CHUCTEMBI II0 YCJIOBHIO 3aJadM, HCCIEN0BATh
MOJIy4YE€HHOE pEIICHNUE U OIICHUBATh MPaBIONOJ00HOCTh PE3yIbTaTOB;
YMEHHE MOJEIMPOBATh PEAIbHBbIE CUTYAlMH Ha SI3bIKE MATEMAaTHKHU;
COCTaBJISAITh BBIPAKCHHS, YPABHEHUS, HEPABEHCTBA U HUX CHUCTEMBI
[0 YCIOBHUIO 3aJa4M, MCCIENOBaTh ITOCTPOECHHBIE  MOJEIN
C WCHOJB30BAHMEM  ammapara  airedpbl, HHTEPIPETUPOBATH
IIOJTyYECHHBIN PE3yJIbTaT

YMeHue onepupoBaTh IMOHATHSMU: CcpefaHee apudMeTHIECKOe,
MeJIMaHa, HauOoJIblllee U HAMMEHbIIIee 3HAUEHHU S, pa3Max, JUCIIEPCHs,
CTaHJApTHOE OTKJIOHEHUE YHCIOBOTO HA0Opa; yMEHHE W3BIIEKATh,
WHTEPIIPETUPOBaTh HWH(OpPMAIINIO, MPEJICTABICHHYI0 B TabiuUIaX,
Ha JaMarpaMmax, Tpadukax, OTpa)KarwIllyl0 CBOMCTBA pPeabHBIX
MPOIIECCOB M SBJICHHM; TMPECTaBIATh MHPOPMAIMIO C TMOMOIIBIO
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TaOJIMI] U JAUarpaMM; KCCIEN0BaTh CTATUCTUYECKUE JaHHBIE, B TOM
qucie ¢ TNPUMEHEHHEM TIpaUUYEecKuX METOJOB U AJIEKTPOHHBIX
CpeAcTB; TIpaduyecKd HCCIeIoBaTb COBMECTHbIE HAOIIOJEHUS
C IOMOIIBIO IMarpaMM pacCEeUBaHUs U JIMHEUHOWU pErpeccuu

YMeHue onepupoBaTh MOHATHUSIMH: CIYYaWHBIA OMBIT U CIIy4allHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHSI; YMEHHE BBIYUCIATH
BEPOSITHOCTh C UCIOJIb30BAaHUEM TpaUyECKUX METOOB; MPUMEHSThH
(bOpMYIIBI CITOKEHUS U YMHOXEHUST BEPOSITHOCTEH, (POPMYITy TIOJTHOM
BeposiTHOocTH, dopmyny  bepHymiu, komOuHATOpHBIE  (DAKTHI
U (hOpMyIIbI; OIICHUBATH BEPOATHOCTH PEATBHBIX COOBITHH; yMEHHUE
ONIEPUPOBATH IIOHATUSIMH: CIIydyalHash BEJIMYWHA, paCHpPEACIICHUE
BEPOSITHOCTEN, MaTEMaTU4YECKOE 0KU/JIaHUE, IUCTIEPCHUS
U CTaHJAApTHOE OTKJIOHEHUE CIIy4ailHOM BEJIWYUHBI, (QYHKIUU
pacupeneneHuss W IUIOTHOCTH PAaBHOMEPHOIO, IOKA3aTEIbHOIO
U HOPMAJbHOTO pPaCHpEAEIeHUN; YMEHHE HCIOJIb30BAaTh CBOWMCTBA
M3YYECHHBIX PpAacHpeIeNieHu Uil PENIEHHUs] 3a/Jad; 3HAKOMCTBO
C TIOHSATUSIMU: 3aKOH OOJBIIMX YHCET, METOAbl BBIOOPOUYHBIX
WCCIICIOBAHUM; YMEHHE MNPUBOJAWTH MPUMEPHI MPOSIBICHUS 3aKOHA
OOJBIIMX YKCEN B MPUPOJAHBIX U OOIICCTBEHHBIX SIBJICHUSX; YMEHUE
ONEPUPOBATH  MOHSATHUSIMHU: COYETAHWE, TMEPECTAHOBKA, YHCIO
COYETaHUM, YHCJIO TEepecTaHoBOK; OuHOM HrploTOHA; ymeHuUe
MPUMEHSATh KOMOMHATOpHBIE (PaKThl W PACCYXKIEHUS IS PEIICHUS
3a/1a4; OLIEHUBATh BEPOSTHOCTH PEAIBbHBIX COOBITHM; COCTaBJISTH
BEPOSITHOCTHYIO MOJIEJIb U HHTEPITPETUPOBATH MOJYYEHHBIN PE3YJIbTAT

YMeHue onepupoBarb IOHATHUSMH: TOYKA, MpsAMas, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIWYMHA YyIUVIA, IUIOCKUH Yrod,
JNBYTPaHHBIM yTOJI, TPEXTPAHHBIA YIOJI, CKPEIIUBAIOIIUECS NPSAMBIE,
[1apajuIeNIbHOCTh U NEPIIEHAUKYJIAPHOCTD IIPSAMBIX U IIJIOCKOCTEHN, YTOJI
MEXKy MPSAMBIMH, YIOJI MEXKAY MPSAMOU U TUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSAMM, PACCTOSHUE OT TOYKH 10 IUIOCKOCTH, PAacCTOSTHUE
MEXIy IpPSAMBIMH, pACCTOSHUE MEXKAY IUIOCKOCTAMM; yMEHHE
UCIIOJIb30BaTh MPU PEIICHUM 3a/lady U3yYEHHbIE (AaKThl U TEOPEMBbI
IUTAHUMETPHUH; YMEHHUE OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO
MHpa;  CTPOUTh  MATEMATHYECKHE  MOJACIH C  ITOMOUIBIO
r€OMETPUYECKUX TOHATHUNA W BEJIWYMH, PEIIATh CBSI3aHHBIE C HUMU
IIPAKTUYECKUE 3a0a41

10

YMeHue oneprupoBaTh MOHATUSAMH: TIOMAAL PUTYPBI, 00BeM (PUTYDHI,
MHOTOTPaHHUK, TIPaBUJIBHBI MHOTOTPAHHUK, CEYCHUE MHOTOTPAHHHUKA,
KyO, TapajjieNienure]l, Mpu3Ma, nmupaMmua, Gurypa u moBepXHOCTh
BpallleHus1, IWIHHIP, KOHYC, I1ap, cdepa, miomanb chepsl, IUIOmab
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MOBEPXHOCTU MUPAMUJbI, TPU3MBI, KOHYCa, IIMIUHIpPA, 00beM KyOa,
IIPSIMOYTOJIBHOTO apaJuIeICIIAIIe1a, TMPAMU/IbI, IPU3MBbI, UIMHPA,
KOHYCa, I1apa, pa3BepTKa NOBEPXHOCTH, CEUYECHHs KOHYCa U LIWIIMHPA,
IapajuleNIbHblE OCU WJIM OCHOBAHUIO, CEYEHWE IIapa, IUIOCKOCTH,
Kacaromasicss ceppl, HUIMHIPA, KOHYCA; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHUKA, U300pa’kaTh MHOTOTPAaHHUKH, (PUTYPBI U TIOBEPXHOCTU
BPALLCHUS, X CEYEHUS, B TOM YHUCIIE C TIOMOILBIO 3JIEKTPOHHBIX CPE/CTB;
yYMEHHUE MIPUMEHSTh CBOMCTBA T€OMETPUIECKUX (DUTYD, CAMOCTOSTEIILHO
(dbopMyIHpOBaTh ONpEAeNCHNs N3y4aeMbIX (DUTYD, BHIABUTATh THITOTE3bI
O CBOWCTBAaX M MPU3HAKaX FEOMETPUUECKUX PUTYp, OOOCHOBBIBAThH WU
ONMpOBEpPrarb HX; yMEHUE NPOBOAUTH Kiaccuukauuoo Quryp
10 PA3JIMYHBIM [IPU3HAKAM, BBINOJHITH HEOOXOAUMBIE IOTIOTHUTEIbHBIE
IIOCTPOEHUS

11

YMeHue omnepupoBaTh TOHATUSMHU: JIBIDKEHHE B MPOCTPAHCTBE,
napaJuIeIbHbIA IEPEHOC, CAMMETPHS Ha IVIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHUEe MOAOOUs, MOJ00HBIE (UTYPHI, YMEHUE
pacrno3HaBaTh paBHBIE U TOI00HBIE GUTYPHI, B TOM YHCIIE B IPUPOJIE,
UCKYCCTBE, apXUTEKTYPE; UCIIOJIb30BaTh FT€OMETPUUECKHE OTHOLLICHUS
IpU pelIeHUH 3a7a4; HaXOIUTh TEOMETPUUECKHE BEIUYUHBI (IUIMHA,
yroJ, IIomaas, o0beM) MpHU PELICHUH 3aJad U3 APYTUX y4eOHBIX
OpeIMETOB W M3  peallbHOM  KU3HU; YMEHHE  BBIYMCIATH
r€OMETPUYECKHE BETMYMHBI (JJIMHA, YTOJI, TUIO1a/lb, 00bEM, IIOIIA]b
MOBEPXHOCTH), MCHOJb3Ysl M3y4eHHbIE (HOPMYJBl U METOABI, B TOM
qyclie: IUIOMAAh TOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYCa,
HUJWMHIpa, I[omaas cdepsl; o0beM KyOa, MOpSIMOYTOJIBHOTO
napajuiefienunesna, NUpaMuabl, MPU3MbI, HWIMHIpA, KOHYca, Iapa;
yMEHHUE HaXOJUTh OTHOUIEHUE 00BEMOB MOIOOHBIX (QUTYP

12

YMeHue onepupoBarb IMOHATUAMM: NPSIMOYrOjibHasg CHCTEMA
KOOPAMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPJANHATHI BEKTOPA, CyMMa
BEKTOPOB, INPOU3BEIACHUE BEKTOPA HA YHUCIO, PA3JIOKEHUE BEKTOpa
110 6a3uCy, CKAIIPHOE POU3BEICHUE, BEKTOPHOE POU3BEACHHE, YOI
MEXKIY BEKTOPaMHu; YMEHHE UCIIOJIb30BaTh BEKTOPHBIN
Y KOOPAMHATHBIM METO JJIsI PELIEHUs TEOMETPUYECKUX 3a/1a4 U 3a71a4
JIPYTUX y4eOHbIX MPEIMETOB

13

YMenue BbIOMpaTh MNOAXOASIIMNA METOJ JUIsl pEIICHUs 3aJayu;
IIOHMMAHWE 3HAYUMOCTH MAaTEMAaTUKU B U3YYEHUU MNPUPOJIHBIX
U OOIIECTBEHHBIX IMPOLIECCOB U SIBICHUN; YMEHHUE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B MCKYCCTBE, YMEHHUE IIPUBOJIUTH
IIPUMEPBl MATEMATUYECKUX OTKPBITUA POCCUUCKOW U MHUPOBOM
MaTeMaTHYECKOU HAYKH
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IlepeyeHsb 3JIeMEHTOB COAePKAHUSA, TPoBepsieMbIX HAa EI'J mo maTemartuke

Kon [IpoBepsiemMblii 2JIEMEHT COJIepKaHuUs
1 Yucna u BEIYUCIICHUS
1.1 Harypanpnbie u nemnble yncina. [Ipu3Haku 1e1MMOCTH LENBIX YACET
1.2 Pammonansabie yrcia. OOBIKHOBEHHBIE W JIECSITUYHBIC TPOOH, MPOICHTHI,
OeCcKOHEUYHBIE IEPUOANYECKUE ApOoOH
1.3 | Apudmernueckuit KOPEHb HaTypaJbHON CTEMEHH. HeiicTBus
¢ apu(pMeTHIECKUMHU KOPHSIMHU HAaTypaJIbHOM CTENeHU
1.4 | Crenensb c nensiM nokaszareneM. CTENEeHb ¢ paloOHATbHBIM MOKA3aTEIEM.
CBoiicTBa cTeneHH
1.5 | CuHyc, KOCHHYC U TaHT€HC YMCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC,
apKTaHTEHC YMCJIOBOTO apTyMEHTa
1.6 | Jlorapudm uucna. JlecaTnaapie U HATYpaTbHBIE JOTAPHUPMBI
1.7 | lefictBuTrenbHble yncia. ApupMeTHIECKUE ONepalu ¢ JeHCTBUTEIbHBIMU
yrcnamu. [IpubnvxeHHbIe BBIUKCICHUS, TIPaBUIa OKPYTJICHUS, TPUKUAKA
Y OLICHKA Pe3yJIbTaTa BRIUYMCICHUN
1.8 [IpeoGpazoBanue BbIpa)KEHUN
1.9 KommnekcHble uncna
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 Ienbie u ;poOHO-paIMOHATBHBIC YPAaBHCHUS
2.2 | UppaumonanbHbie ypaBHEHUS
2.3 TpuroHoMeTpruyecKue ypaBHEHHUS
2.4 [Toka3zaTenbHble U JOrapupMUYECKHE YPABHEHHUS
2.5 [{ensie 1 1poOHO-palOHATBFHBIC HEPABEHCTBA
2.6 HppannoHaibHble HEPAaBEHCTBA
2.7 [TokazaTenbHble 1 JOorapupMUYECKHEe HEPABEHCTRA
2.8 TpuroHomeTpuueckre HEpaBEHCTBA
2.9 CucteMsl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 | YpaBHeHUsI, HEpPAaBEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 | Marpuria cuctembl IMHEWHBIX ypaBHEHUH. ONpeaeuTens MaTPUIIbI
3 OyHKIMH U TpapuKu
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3.1

Oynkiusa, cnocoOwsl 3amanus Gyskmuu. ['padux dysknun. B3aumuo
obOparnbie (QyHkmmu. YeTHple W HedeTHble QyHKIuH. [leprommueckue
byHKITMN

3.2 OO6nacth onpeneneHus 1 MHOXECTBO 3HaueHU QyHkiuu. Hynu gyHkiuu.
[IpomMexxyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (PYHKIUH.
Makcumymbl ¥ MUHUMYMBI (yHkiuu. HawuGoinbliee W HauMeHbIee
3HauYeHHUE (PYHKIIMU Ha MPOMEKYTKE

3.3 | Crenennas QpyHKIUs C HATYpaJbHBIM U LIENBIM MOKa3ateneM. Ee cBoiicTBa
u rpaduk. CBoicTBa U rpa@K KOPHS N-Oi CTETIEHU

3.4 Tpuronomerpuyeckue GyHKIUU, UX CBONCTBA U IpauKu

3.5 [TokazaTenbHas u jorapudmudeckas GyHKINH, UX CBOWCTBA U TpaduKu

3.6 Touku pazpsiBa. AcuMnToThl rpadukoB GyHkiui. CBolcTBa (PYHKIUH,
HEMPEPHIBHBIX HAa OTPE3KE

3.7 ITocienoBaTeNbHOCTH, CIOCOOBI 3aJIaHUS ITOCIICIOBATEILHOCTEH

3.8 | Apudmernyeckas u reomerpuueckas mnporpeccuu. Dopmyna CIOXHBIX
MIPOIICHTOB

4 Hauana maTemMaTrnyeckoro aHainusa

4.1 [IpousBoanas Gyukiuu. [Ipon3BogHbIE 3IEMEHTAPHBIX (QYHKUIUH

4.2 [IpumeneHnre MpoU3BOIHON K MCCIEAOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH
U JKcTpemMyMmbl. HaxoxaeHue HauOONbIIEr0 W HAUMEHBIIETO 3HAYCHUS
(GyHKIIUU Ha OTPE3KE

4.3 [TepBooOpaznas. Muterpan

5 MHoO>ecTBa U JIOTUKA
5.1 MHO»XeCcTBO, onepanuu HaJl MHOKeCTBaMu. J{luarpaMmmsl Ditnepa — BenHa
5.2 Jloruka

6 BeposiTHOCTE 1 cTaTUCTHKA

6.1 OnucarenbHas CTAaTUCTHKA

6.2 BepostHOCTB

6.3 | KomOunaropuka

7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 | [IpsiMble U MIOCKOCTH B POCTPAHCTBE
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7.3

MHoOrorpaHHuKu

7.4

Tenan IMOBCPXHOCTHU BPAILICHUA

7.5

KoopaunaTel 1 BEKTOpBI
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Maremartuka: anredpa u Hadajga MaTeMaTHIECKOTO aHAJIN3a, TEOMETPHSI.
Anrebpa ¥ HavyaJila MaTeMaTUYecKoro aHanausa (B 2 yactsx), 10-11 kmacesl/ YacTh
1: Mopakosuu A.I'., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u 1pyrue; nosa

penakiueir Mopakosuua A.I'., O01IECTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO

«10L0 MHEMO3HWHA»

METOJANYECKHUE MATEPUAJIBI 1JI5S1 YYUTEJISL
Mopakosuu A.I'. "Anrebpa u Havasia aHanu3a" MeToandeckoe mocodue s

y4yuTeIen

IJIEKTPOHHBIE OBPA30OBATEJIBHBIE PECYPCBI

http://www .fipi.ru/

https://resh-1k.ru/

https://myschool.edu.ru/
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