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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa 1o MaremMaTHKe Ha YpOBHE CpeJHEro oouiero oopazoBanus pazpadoTaHa Ha OCHOBE
@I'OC COO c yuéTroM COBPEMEHHBIX MHUPOBBIX TPEOOBAHHIA, MPEABIBIIEMBIX K MAaTEeMaTHUYECKOMY
00pa3oBaHMIO, U TPaAULUNA POCCHHCKOro oOpa3zoBaHMsA. Peanmuzanust mporpamMmbl IO MaTeMaTHKe
o0ecrieynBaeT OBJIAZCHNE KIIOYEBBIMH KOMIIETCHIIUSAMH, COCTABISIONIMMU OCHOBY JUIS CAMOPA3BUTHS
U HEINPEpBIBHOTO 00pa30BaHUs, LEIOCTHOCTh OOIIEKYJIBTYPHOIO, JIUYHOCTHOTO U IO3HABATEIbHOIO
Pa3BUTHS JTUYHOCTH 00YUarOIIMXCS.

B nporpamme mno MaTemaTuke ydTeHbl MJedM U nosoxeHus KoHuenuuu pa3BuTHS
MaTeMaThueckoro oopaszoBanusi B Poccuiickoil @enepaunu. B cooTBETCTBUM € Ha3BaHHEM KOHIIETILINH,
MaTeMaTH4ecKkoe 0O0pa30BaHUE JIOJDKHO, B YaCTHOCTH, IPEJOCTAaBIIATh KaXIOMYy OOydarouiemycs
BO3MOYKHOCTh JIOCTH)KEHHUSI YPOBHS MaTeMaTHYECKUX 3HAHUN, HEOOXOIMMOTro s JaibHeHei
YCIIEIIHOM >kM3HM B oOliecTBe. VIMEHHO Ha pelleHHe 3TOM 3ajJjauyd HaleJeHa Iporpamma Io
MaTeMaTHKe 0a30BOTO YPOBHSL.

B snoxy uudposoil tpanchopmanuu Bcex cep 4eIoBEYECKON JAEATENIbHOCTH HEBO3MOXKHO
cTaTh 00pa30BaHHBIM COBPEMEHHBIM UYEJIOBEKOM 0e3 0a30BOl MaTeMaTH4eCKOM MOJATOTOBKH. YKE B
IIKOJIE MaTeMaTHKa CIYXHUT OHOPHBIM IPEAMETOM I U3Y4YEHUS CMEXHBIX JUCLMIUIMH, a B KU3HU
[IOCJIE IIKOJBbl PealbHOM HEOOXOAMMOCTBHIO CTAHOBUTCS HENPEPBIBHOE 00pa3oBaHME, YTO TpeOyeT
MIOJTHOLIEHHOHM 0a30Boi 00111€00pa30BaTeNIbHON MOJArOTOBKM, B TOM YHCIE U MaTeMaTHYecKOH. DTo
Oo0yCJIOBJIEHO TeM, 4YTO B HallM JHUA pacTéT 4YHUCIO CIEHUATBHOCTEH, CBS3aHHBIX C
HEMOCPEJCTBEHHbIM IPUMEHEHHEM MAaTeMaTUKU: U B cdepe HSKOHOMHUKM, M B Ou3Hece, U B
TEXHOJIOTHYECKUX 00JIacTsX, U Jaxe B TyMaHUTApHBIX chepax. Takum oOpazom, Kpyr 00ydaronuxcs,
JUI KOTOPbIX MaTeMaTHKa CTAHOBUTCS 3HAUUMBIM MPEAMETOM, CYIIECTBEHHO pacIIupsIeTCs.

[TpakTHueckas MOJE3HOCTh MAaTEMAaTUKH OOYCIOBJIEHAa TEeM, 4YTO €€ MPEeIMETOM SIBISIOTCS
(byHIaMeHTaJIbHbIE CTPYKTYpbl HAIlero MHpa: MPOCTPAHCTBEHHBIE (OPMBI M KOJIWYECTBEHHBIE
OTHOIIEHUS OT MPOCTEHIINX, YCBAUBAEMbIX B HEMOCPEACTBEHHOM OIBITE, A0 JOCTATOYHO CIIOKHBIX,
HEOOXOANUMBIX Ul Pa3BUTHUSl HAyYHBIX U TEXHOJIOTMYECKUX HJeH. be3 KOHKPETHhIX MaTeMaTHUYeCKUX
3HAHUW 3aTPYAHEHO MOHMMAaHHWE MPHUHIIUIIOB YCTPOMCTBA M HCIOJB30BAHUS COBPEMEHHOW TEXHMKH,
BOCIIPUATHE M MHTEpIpeTaluss pasHOOOpa3HOM coLManbHOM, 3KOHOMHUYECKOH, MOJUTHYECKON
nHpopmanuu, ManodpPeKTUBHA MOBCEIHEBHAs MPAKTHUECKas IEATeNbHOCTh. Kaxa0My 4enoBeKy B
CBOECH JKW3HMU IPUXOJUTCS BBINOJHATH JOCTATOYHO CJIOYKHBIE PAcU€Thl U COCTABIIATH HECIIOXKHBIE
QITOPUTMBI, HAaXOAWTh HY)KHbIE (OPMYJbl U NPUMEHATH HX, BJIAJETh NMPAKTUYECKUMHU NpUEMaMU
TE€OMETPHUECKUX HM3MEPEHMH W IOCTPOEHUH, 4YuTaTh MH(OpMaIMIo, MpPEICTaBICHHYI0 B BHIY
Tabyul, JuarpamMm M rpaukoB, )KUTh B YCJIOBHSIX HEONPEENEHHOCTH U TIOHUMATh BEPOSATHOCTHBIN
XapakTep cIy4alHbIX COOBITHI.

OnHOBpeMEHHO ¢ paciIupeHueM cdep MpUMEHEHUs] MaTeMaTUKU B COBPEMEHHOM 00111eCTBE BCE
Oosiee BaXKHBIM CTAaHOBUTCS MAaTEMaTHUYECKUI CTHIIb MBILIUICHUS, IPOSBISIOMUICS B ONpeAeaEHHbBIX
YMCTBEHHBIX HaBblKax. B mpomecce u3yueHuss MaTeMaTHKH B apceHan NpuéMOB U METOJIOB
MBILICHHUS] YEJIOBEKAa €CTECTBEHHBIM 00pa3oM BKIIOYAOTCS MHIYKLHUS U JAEAYKLHsA, 0000IIeHHEe U
KOHKpEeTH3alusl, aHaJlu3 U CUHTE3, KJIacCU(UKALIMS U CUCTeMaTH3alus, abCTparupoBaHue U aHaJIOTHsl.
OOBeKThl MaTeMaTHUECKUX YMO3AKIIOUEHHUH, MpaBuiIa UX KOHCTPYUPOBAHHS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX MOCTPOCHMM, CHOCOOCTBYIOT BBIpaOOTKE yMEHHUs (OpMYyIupoBaTh, OOOCHOBHIBATH M
JIOKa3bIBaTh CY)KJIEHUS, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MBbIIUIEHHE. MaTeMaTUKe NMPUHAMJIEKUT
Beylas pojb B (OPMUPOBAHWU ANTOPUTMHYECKON KOMIIOHEHTHl MBIIUIEHUS U BOCHUTaHHUH
YMEHHUH JI€HCTBOBATh MO 33JaHHBIM aITOPUTMaM, COBEPIICHCTBOBATh U3BECTHHIE U KOHCTPYUPOBATh
HOBBIE. B mporiecce perienus 3ajad — OCHOBHOM y4yeOHOM JEesATeNIbHOCTH Ha YpPOKaX MaTeMaTHKU —
pa3BHUBAIOTCS TBOPUYECKAS U IPUKJIAIHAS CTOPOHBI MBILLUICHHUS.

OOyueHune MaremaTuke Ja€T BO3MOXKHOCTb pPa3BUBaThb y OOydYarOUIMXCS  TOYHYIO,
palMoOHANBHYI0O M WH(POPMATUBHYIO pEYb, YMEHHE OTOMpaTh HamboJee IMOAXOJSIINE S3BIKOBBIC,
CUMBOJIMYECKHE, TpapuuecKue CpelicTBa [UIs BBIPAKEHUS CYXICHHMM W HaNIAOHOIO HX
IIPEJICTaBICHHUS.

Heo6xoanMbpIM KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBJIAETCS oOliee



3HAKOMCTBO C METOJaMHU IIO3HaHWS JACUCTBUTEIBHOCTH, IPEICTABICHHE O IPEIMETE U METOAE
MaTEMaTHKH, €r0 OTIWYHS OT METOJOB €CTECTBEHHBIX W T'YMaHUTApHBIX HayK, 00 OCOOEHHOCTSIX
NPUMEHEHUS MaTeMAaTUKHU JUIA pEIIeHWs Hay4YHbIX M TNPUKIATHBIX 3a1ad. Takum oOpasom,
MaTeMaTHuecKoe 00pa3oBaHre BHOCUTCBOI BKJIaa B (hopMHUpOBaHKE 00IIEH KyJIbTyphl YelIOBEKa.

N3yueHne maTeMaTHKH CHOCOOCTBYET JCTETUYECKOMY BOCIMTAHMIO YEIOBEKa, MMOHMMAHUIO
KpacoTbl M U3SIIECTBA MAaTeMAaTUYECKUX PACCYXKACHUN, BOCIPHUATHIO TE€OMETpUYECKUX (opm,
YCBOEHHUIO UJIEU CUMMETPUHU.

[IpuoputerHpiMu TiesiMU  OoOydeHust marematuke B 10—11 kimaccax Ha 0a30BOM YpOBHE
SBJISIOTCSL:

dbopMupOBaHUE LEHTPATbHBIX MAaTEeMAaTHUYECKUX MOHATUN (YMCIO0, BEJIMYKMHA, T€OMETPHYECKast
¢urypa, TmepeMeHHas, BEPOSTHOCTb, (YyHKIUSA), O0OECHEUMBAIOMIMX IPEEMCTBEHHOCTh U
MEPCIIEKTUBHOCTh MATEMAaTUYECKOT0 00pa30BaHus 00yUarOIINXCS;

nojJBeieHue OOy4aromMXCsi Ha JOCTYIIHOM JJisi HUX YpPOBHE K OCO3HAHHIO B3aUMOCBS3U
MaTEeMaTHUKd M OKPYKAIOIIEro MHUpa, MOHMMaHUE MaTeMaTHKW Kak 4YacTh oOlell KyJabTyphl
YeJI0BEYECTBA;

pa3BUTHE HMHTEIUIEKTYAIbHBIX U TBOPYECKUX CHOCOOHOCTEH 00ydaromuxcs, MO3HaBaTEIbHON
aKTUBHOCTH, MCCJIEI0BATEIbCKUX YMEHUH, KPUTHUYHOCTH MBILIUIEHUS, HHTEpPECa K U3YyUCHUIO
MaTeMaTHKH;

¢dopmupoBaHne (YHKIMOHAIPHOW MAaTEeMaTHYECKOM T'pPaMOTHOCTH: YMEHHS pAaclO3HABATh
MaTEeMaTHYeCKHUEe acCleKThl B peajbHBIX JKU3HEHHBIX CUTYallUsAX U MPU U3YUYEHUU IPYTUX Y4eOHBIX
IIPEIMETOB, TPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEW, (OpMyJIHpoBaTb HMX Ha S3bIKE
MaTEeMaTHKUd M CO3[aBaTh MAaTeMaTH4YEeCKHE MOJENH, MPUMEHSITh OCBOCHHBIM MaTeMaTHYeCKUu
anmapar JJii pelIeHUus NPAKTUKO-OPUEHTUPOBAHHBIX 3aJa4, HHTEPIPETHPOBAaTh U OLIEHUBATh
MOJIy4YE€HHBIE PE3YJIbTATHI.

OCHOBHBIMH JIMHUSIMH coJiepkanus MaTematuku B 10-11 kmaccax SBISIOTCS:

«Yucna u BeIYUCICHUS», «Anredpa» («Anredpandeckrue BRIpaKeHUs», «Y paBHEHUS] 1 HEPABEHCTBAY),
«Hauana maremarnueckoro anaimzay, «['eomerpus» («I'eomerpuueckue QUTypbl U UX CBOWUCTBaY,
«M3MepeHrne TeoMeTpUYeCKUX BeIMYuH»), «BeposTHocTh W craTucTUKa». JlaHHBIE JUHHUH
pa3BUBAIOTCS MapajyieNibHO, KaXJas B COOTBETCTBUM C COOCTBEHHOM JIOTWKOW, OJHAKO He
HE3aBUCHMO OJIHa OT JIPYTOH, a B TECHOM KOHTAKTe U B3auMojaencTBiH. Kpome 3TOr0, X 00BheANHSAET
JIOTMYECKasl COCTaBIIAMOINAsA, TPAAMIMOHHO TPUCYLIas MaTeMaTUKe M IMPOHHU3bIBAIOIIAs BCe
MaTeMaTH4ecKue Kypchl U copepkartenbhble TuHuu. Chopmynupoannoe B PI'OC COO tpeboBanue
«BIIAZICHUE METOJAMU J0KAa3aTeNbCTB, AJITOPUTMaMHU pELIEHUS 3a7ad, yMeHue (OpMyIHpOBaTh
OIIpEEIIEHUS], AaKCHOMBI M TEOPEMBI, IPUMEHSTh UX, IPOBOJUTH JOKA3aTEIbHbIE PACCYXKIECHUS B XOJ€
pelieHns 3a/jad» OTHOCUTCS KO BCeM Yy4eOHBbIM KypcaMm, a (hOpMHpOBaHHE JIOTHYECKHX YMEHUM
pacripenienigieTcsi 1O BCeM TrojaM o0OydeHHUs Ha YpOBHE CpeIHEro oouiero oopa3oBaHusl.

B cootBerctBuM ¢ ®I'OC COO Marematuka sBISIETCS 00s13aTE€IBLHBIM MPEIMETOM Ha JaHHOM

ypoBHe oOpa3oBaHus. IIporpammoil mo MaTemaTuke IpeaycMaTpUBacTCd H3yYeHHE Y4eOHOro
npeamera «MareMaTuka» B paMKax TPEX YUEOHBIX KYpPCOB:
«Anrebpa W Hayala MaTeMaTUYEeCKOro aHanuza», «l'eomeTpusi», «BeposATHOCTP M CTATUCTHKAY.
dopMHUpoBaHUE JIOTUYECKUX YMEHUH OCYIIECTBISETCS Ha MPOTSHKEHUHU BCEX JIeT 00y4eHUs Ha YpOBHE
CpeaHero oomero o0pa3oBaHus, a IEMEHTHI JOTMKH BKIIOYAIOTCS B COJIEP)KaHME BCEX HA3BAHHBIX
BbIIII€ Y4€OHBIX KYpCOB.

OO1ee YnciIo 4acoB, peKOMEHIOBAHHBIX Ul M3ydyeHus: Matematuku — 340 gacoB: B 10 kiacce
— 170 gacoB (5 uacoB B Hememo), B 11 kmacce — 170 wacoB (5 wacoBB Hemeno).

PaGouas mporpamma mpenHazHadeHa A U3y4EHHUS MaTeMaTHKW 0a30Boro ypoBHs B 11 kmacce
OCHOBHOHM 00mIeo0pazoBaTeIbHONM IIKONBI 1O yuyeOHHMKaMm: Marematuka. Anrebpa © Hayaja
MaTeMaTh4decKkoro ananusa. ba3zoBeiii ypoBenb. 10 kiacc. Yueouuk / A.1. Mepsnax, /].A. Homuposckuii,
B.M. Ilonsxos. M.: Benrana-I'padp, 2020; MaremaTtuka. ['eomerpus. ba3oBeiii ypoBens. 10 kiacc.
Yuebnuk / A.I. Mep3snsx, /].A. Homuposeckuii, B.M. Ilonaxos. M.: Benrana-I"pad, 2020.



B coorBercTBuu ¢ npuHaTOol KoHumenmumeil pasBUTHSI MaTeMaTH4eCKOro o0pa3oBaHHsl B
Poccniickoii ®@enepanun, MaTeMaTHYECKOe 00pa30BaHUE PEIAeT, B YACTHOCTH, CICAYIOIIUE KIHOUYEBbIe
3a/1a44:

—  «IPEOoCTaBIIATh KaXaA0My 0oOydyarolleMycs BO3MOXKHOCTb JOCTHKEHHUS! YPOBHSI MaTeMaTHUECKUX
3HaHUH, HEOOXOAUMOTO IS AATbHEHIIeH YCIICIIHOM KU3HU B 001IIECTBEY;

— «oOecrnieuyuBaTh HEOOXOJUMOE CTpPAaHE YHUCIO BBITYCKHUKOB, MaTeMaTH4ecKas IOJrOTOBKa
KOTOPBIX TOCTATOYHA IS MPOJOLKEHUS 00pa30BaHMs B Pa3IMYHBIX HANPABJICHUSAX U JJIS1 IPAKTUYECKOM
NeSITeIbHOCTH, BKIIIOUAs MpenojaBaHue MaTeMaTUKU, MaTeMaTHUECKUe HccieloBaHus, padoTy B cdepe
UH(POPMALIMOHHBIX TEXHOJIOTHN U JIP.»;

—  «B OCHOBHOM OOIIEM U CpeAHeM 00IeM 00pa30BaHUKU HEOOXOIUMO IPEAYCMOTPETh MOATOTOBKY
00y4aromuxcsi B COOTBETCTBUU C MX 3alpocaMHd K YPOBHIO HOJATOTOBKH B cdepe MaTeMaTH4ecKoro
00pazoBaHHM.

CoOTBETCTBEHHO, BBIIENAIOTCSA TPU HANpaBJICHUs TPeOOBAaHUM K pe3ysbTaTaM MaTeMaTH4eCKOro
00pa3zoBaHus:

1) mpakTHKO-OPHEHTHPOBAHHOE MaTeMaTH4eCKoe 00pa3oBaHue (MaTeMaTHKa JUIs )KU3HH);

2) Maremaruka Ui UCIOJIb30BaHUs B IPO(ECCHH;

3) TBOpuUECKOE HAMpaBJICHHE, HAa KOTOPOE HAICJCHBI T€ OOy4aroluecs, KOTOPbIC ILIAHUPYIOT
3aHUMAThCS TBOPYECKOH M HCCIENOBATENBCKONH paboTol B 00JacTH MaTreMaTWKH, (U3HKH,
HSKOHOMMKH U APYIHX 00JIACTSIX.

JTH HamnpaB/IeHHSl peaJM3ylTcsd B JABYX 0J0kax Tpe0oBaHHII K pe3yJbTaTaMm
MaTeMaTH4ecKOro odopazoBanus (0a30Bblil YPOBEHb M yI1y0JICHHBII YPOBEHb)

Ha 6a3oBom ypoBHe:

— Bemyckauk mayuumcs B 10-11-m kiaccax: i WCIOJIB30BAHUS B TIOBCETHEBHOW >KH3HU U
o0ecrneveHns BO3MOKHOCTH YCIIEITHOTO MPOA0JKEHUST 00pa30BaHUs MO CMIEIUAIBHOCTSIM, HE CBSI3aHHBIM
C TIPUKJIATHBIM UCTIOJE30BAHUEM MATEMATHKH.

—  BoinyckHUK nosnyuum eo3mosrcnocmo nayuumsca B 10-11-m xmaccax: anst pa3BUTHS MBIIUICHUS,
UCTIOJIb30BAaHUsI B TIOBCECIHEBHON JKU3HW M OOCCIICUYEHUS BO3MOXHOCTH YCICIITHOTO MPOJIOJIKCHHS
00pa3oBaHus MO CHEIHAIBHOCTSIM, HE CBS3aHHBIM C MPUKJIAIHBIM HCIOIb30BAaHHEM MaTeMaTHKU

Ilemn ocBoeHUs1 MporpaMMbl 0a30BOT0 YPOBHSI — OOECIIEYCHHE BO3MOXKHOCTH HCIIOIH30BAHUS
MaTeMaTUYECKUX 3HAHUM U yMEHUN B MOBCETHEBHOW KU3HU M BO3MOXKHOCTH YCHEIIHOTO MPOJOJKEHUS
00pa30BaHUs 1O CHEIHATLHOCTSIM, HE CBSI3aHHBIM C TIPUKIIAHBIM UCTIOJIB30BAaHUEM MaTeMaTuKu. BHyTpH
9TOTO YPOBHS BBIACNAIOTCS JBE Ppa3IUYHbIE MPOTPAMMEBL: KOMHEHCUpyruias 06a308as W OCHOGHAA
oazoeas.

IIporpamma no maremaTnke Ha 6GA30BOM YPOBHeE IpeIHA3HAUEHA ISl O0YJAIOIMIUXCS CpeIHen
IKOJTBI, HE UCTIBITHIBABIINX CEPhE3HBIX 3aTPYIHEHUH Ha MPEABIIYIIEM YPOBHE 00yUCHHSI.

OOyyaromuecs, OCYIIECTBISIONME OOydeHHe Ha 0a30BOM YpOBHE, JTOJDKHBI OCBOUTH OOIIHE
MaTeMaTHYeCKUe yMEHHUs, HEOOXOJHMMBIC JUIS JKU3HM B COBPEMEHHOM OOIIECTBE, BMECTE C TEM OHH
MOJTy4al0T BO3MOXXKHOCTh MU3YUUTh MpeIMeT TIy0xke, ¢ TeM, YTOOBI B JalbHEHWIIeM Mpu HEOOXOIUMOCTH
M3y4aTh MAaTEMATHKY JUIS MPO(PECCHOHATBHOTO TPUMEHEHUS.

B 3aBucumoctn ot YPOBHA HNpOrpaMMBblL 0O0JbIlle MM MEHbBIIE BHUMAHUSI YACTACTCA YMCHHIO
paboTaTh O aJIroOpuTMy, METOJIaM IIOMCKAa QJIrOPUTMa W OINPENEICHUI0 TPaHUI] NPUMEHUMOCTH
anroputMoB. TpeboBanusi, chopMynupoBaHHbIe B pazzeine «I'eoMeTpusi», B O0JbIICH CTEEHH OTHOCATCS
K Pa3BUTUIO MPOCTPAHCTBEHHBIX MPEACTABICHUA M TpapHUUecKUX METOJOB, YeM K (GOpMaTbHOMY
OIMMCAHUIO CTEPEOMETPUUYECKUX (PAKTOB.

IInanupyemsbie pesyabTarsl  ocBoeHuss OOIl (aM4YHOCTHBIE, MeTanpeIMeTHbIEe H
npeAMeTHbIE) HA YPOBHe cpeaHero oomiero odpa3oBanusit «Maremaruka: ajredpa M Hayaja
MaTeMaTH4YeCKOI0 aHAJIN3a, FeOMeTPHsD)



JInyHOCTHBIE Pe3yJIbTATHI:

— OpHEHTalMsl OOydYaloUmIMXCs Ha  peaiu3alli0  IMO3UTHBHBIX  JKU3HCHHBIX  IEPCHEKTHB,
WHUIIMATUBHOCTh, KPEATUBHOCTh, T'OTOBHOCTh U CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIPEICICHHUIO,
CIOCOOHOCTh CTaBUTh LM U CTPOUTH )KU3HECHHBIC TUIAHBI;

—  TOTOBHOCTH M CLIOCOOHOCTH OOYYAIOIIUXCSI K CAMOPA3BUTHIO M CAMOBOCITUTAHUIO B COOTBETCTBUU
C 00IIeYeTIOBEYECKUMH IICHHOCTSMHU U HJIeallaMH I'PaXKIaHCKOTO O0IIeCTBa;

— HPABCTBEHHOE CO3HAHWE W IIOBEJCHHE HAa OCHOBE YCBOCHHUS OOIICYEIIOBEUECKUX IICHHOCTEH,
TOJISPAHTHOTO CO3HAHMS M TIOBEJCHHS B IOJIMKYJIbTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
TUAJIOT C JIPYTUMH JIIOJbMH, JOCTUTaTh B HEM B3aUMOIIOHMMAHUS, HAXOJIUTh OOIIHE IWEeNMu |
COTPYAHUYATH ISl UX JOCTHIKCHHS,

— TPUHATHE TYMaHUCTHYECKHUX IICHHOCTEH, OCO3HAHHOE, YBAKUTEIBHOE H JOOpOXKeIaTeIbHOE
OTHOIIIEHHE K JPYrOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PCHHUIO;

— pa3BUTHE KOMIICTEHIIUH COTPYIHUYECTBA CO CBEPCTHUKAMH, JETbMU MIIAJIIIETO BO3pPACTa,
B3pOCJIBIMH B 00pa3oBaTEIbHOM, OOLICCTBEHHO IOJIC3HOM, y4eOHO-HUCCIICAOBATEIILCKOM, MPOCKTHON U
JIPYTHX BUJAX JACSITEILHOCTH.

—  MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHSI HAYKH, 3HAUMMOCTH HAYKH,
TOTOBHOCTh K HAayYHO-TCXHHYECKOMY TBOPYECTBY, BIIQJICHHE TIOCTOBEPHOU MH(OpMAIHE O TepeOBBIX
JOCTIDKEHUSIX U OTKPBITHSIX MUPOBOW M OTCUECTBCHHOM HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX
00 ycTpoiicTBe MHpa 1 00IIEeCTBA;

—  TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTSHKEHUH
BCEH JKHM3HU; CO3HATEILHOC OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIICITHOM
poQeCCUOHATILHON 1 O0IIECTBEHHOM JICATEIIbHOCTH;

—  OCO3HAaHHBIH BBIOOp Oymymied mnpodeccun Kak TyTh M CIIOCO0 peaau3alid COOCTBEHHBIX
YKU3HCHHBIX TUIaHOB;

—  TOTOBHOCTH OOYYAIONIMXCS K TPYIOBOW MPO(HEeCCHOHATBHON IEATEIIbHOCTH KaK K BO3MOKHOCTH
y4acTus B PEUICHUH JTNYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIMOHAIFHBIX TIPOOIIEM;

—  TOTPeOHOCTh TPYAWTHCS, YBAXKCHHE K TPYAYy H JIOIIM TPyAa, TPYAOBBIM JTOCTHIKEHUSM,
JT0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIIEHHE K Pa3HBIM BHIaM TPYAOBOH A€ATEeIbHOCTH;

—  TOTOBHOCTB K CaMOOOCITY)KHBaHHIO, BKITFOYasi OOYICHHE U BBITIOJTHEHHUE TOMAITHUX 00s3aHHOCTEH.

—  (usuyueckoe, IMOLMOHAIBHO-TICUXOJIOTUYECKOE, COIMANbHOE Oyaromnonydne oOydaroumxcs B
KU3HN 00pa3oBaTeIbHOM OpraHu3alid, ONIYIICHWE JeThbMHU O€30MacHOCTH U TICHXOJIOTHYECKOTO
KoM(opTa, HHPOPMAIIMOHHOHN 0€30MacHOCTH.

MertanpeamerHbie pe3yJibTaThl
MertanpenmeTHble pe3ynbTaTbl OCBOEHHS OCHOBHOM 0Opa30BaTeNbHOM NpOrpaMMbl IpeacTaBJIeHbI
TpeMsi TPyNIaMi YHHBEPCAJIbHBIX y4eOHbIX AelicTBui (YY/):
PerynsiTuBHbBIC YHUBEpPCAJIbHbIE Y4eOHbIE 1€ CTBUA
BbInycKHUK HAyYHMTCS:

—  CaMOCTOSITENIbHO ONpENeNsTh LEeNH, 33JaBaTh HapaMeTpbl U KPUTEPUH, MO KOTOPHIM MOKHO
OIIPEAEINTD, YTO LIEIb IOCTUTHYTA;

—  OIICHMBAaThb BO3MOJKHBIE TIIOCIEJICTBUS JOCTHKEHHSI TIOCTAaBJICHHOW LENU B JIEATEIbHOCTH,
COOCTBEHHOM XHU3HH U )KU3HU OKPYKAIOIIUX JIFOJIEH, OCHOBBIBAsICh HA COOOPAKEHUAX 3TUKU U MOPAJIH;

— craBuUTh W (opmMyaupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BaTEIbHON JEATEIBHOCTH H
YKU3HEHHBIX CUTYalUsX;

—  OIIGHMBATh PECYpCHI, B TOM YHCJIE€ BpEMS U APyTrue HeMaTepHalbHbIe PECYpPChl, HEOOXOIUMBIE TS
JIOCTUKEHUS TIOCTAaBICHHOM 1IEIIN;

—  BbIOMpaTh MyTh AOCTH)KEHUS LENIH, MJIAHUPOBATh PEIlIEHUE MOCTABJICHHBIX 337a4, ONTUMU3UPYS
MaTepuaibHble U HEMAaTepUAJIbHBIE 3aTPaThI;

—  OpraHu30BbIBaTh APPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX Ul TOCTUKEHUS ITOCTABICHHOM
LENH;

—  COIIOCTaBJIATH IOIYYECHHBIN PE3yNbTaT ACATCIBHOCTH C IOCTABICHHON 3apaHee LEIbIO.
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIe NelCTBUS
BbInyCKHUK HAYy4YUTCH:



- HUCKaTb M HaXOJUTh 0606H.[€HHI>I€ CII0COOBI peuicHud 3aJa4, B TOM 4YHCIIC, OCYHICCTBJIATH
pa3BepHYThIM MH(GOPMALMOHHBIN TOMCK U CTABUTh HA €r0 OCHOBE HOBbIE (YueOHBIE M ITO3HABATEIIbHBIC)
3a/1a4u;

—  KPUTHMYECKU OLIEHUBATh U MHTEPIPETUPOBATh UH(POPMALMIO C Pa3HBIX MMO3ULMHI, PacCO3HABATh U
(bUKCHUpPOBaTh MPOTHUBOPEUHS B MH(OPMAIIMOHHBIX HCTOYHUKAX;

— HCHOJIB30BaTh  pa3jIM4YHbIE  MOJEIBHO-CXEMaTHYECKHE  CpeACTBa I MPEACTaBICHUS
CYIIECTBEHHBIX CBS3€d M OTHOIIEHHWH, a TakXe MPOTHBOPEUUl, BBISBICHHBIX B HH(POPMALMOHHBIX
HCTOYHUKAX;

- HaxXOJUTb U MPUBOAUTH KPUTUYCCKUC API'YMCHTHI B OTHOIICHUH HGI\;ICTBI/IIZ n Cy)K[[eHI/Iﬁ Apyroro,
CIIOKOMHO M Pa3yMHO OTHOCUTBCSI K KPUTHUECKUM 3aMEYaHUSAM B OTHOIIEHUH COOCTBEHHOI'O CYKICHHS,
paccMaTpuBaTh X KaK Pecypc COOCTBEHHOT'O pa3BUTHS;

— BBIXOJUTH 33 pPaMKM Y4eOHOro MpeAMeTa M OCYIIECTBIIATH LEIEHANPABICHHbBIH IOMCK
BO3MOXHOCTEH ISl IIUPOKOTO MEPEHOCA CPEACTB U CIIOCOOO0B JCHCTBUS;

—  BBICTpauBaThb HMHJIUBUAYAJIbHYIO O00pa30BaTEIbHYIO TPACKTOPUIO, YUUTBIBas OTPAaHUYEHUS CO
CTOPOHBI APYTUX YYaCTHUKOB U PECYPCHBIC OrPaHUYCHUS;

—  MEHATH U YACPKUBATh Pa3HbIC MIO3ULMH B I03HABATEIILHON AEATEIbHOCTH.

KoMMmyHuKkaTHBHBIE YHHBepcaJIbHble YUeOHbIe AeliCTBUS
BbInyCKHUK HAYYUTCH:

—  OCYHIECTBJISATh [J€JOBYI0 KOMMYHMKAIMIO, KaK CO CBEPCTHUKAMH, TaK U CO B3pPOCIBIMHU (Kak
BHYTpU 00pa3zoBaTeIbHOM OpraHM3alluy, TaK U 3a ee IMpelesiaMu), MoAOUpaTh NapTHEPOB I JEI0BOM
KOMMYHHUKAIMHN UCXO/1 U3 COOOPaKEHUH pe3ynbTaTUBHOCTH B3aUMO/IEHCTBHUSA, @ HE IMYHBIX CUMIIATHII;

— TIpU OCYIIECTBJIEHUHU TIPYyNIOBON pabOThl OBbITh Kak PYKOBOJIUTENEM, TaK U YIEHOM KOMAaHIbl B
Pa3HbIX poJsiX (FeHepaTop Ujied, KPUTUK, UCIIOJIHUTEIb, BBICTYAIOIIHM, SKCIIEPT U T.1.);

— KOOPIMHHMPOBATH U  BBIIOJMHATH pabOTy B  YCIOBUSX PEATbHOrO, BHUPTYaIbHOTO M
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

—  Ppa3BepHYTO, JOTMYHO U TOYHO M3JIararb CBOIO TOYKY 3PEHHUSA C HMCIOJIB30BAaHUEM aJIeKBAaTHBIX
(yCTHI)IX n HI/ICI)MGHHI)IX) SA3BIKOBBIX CPCICTB;

—  pacrmo3HaBaThb KOH(QUIMKTOTE€HHBIE CUTYyallUM M TNPENOTBpAIlaTh KOHQIMKTHI 0 UX AKTUBHOM
¢da3pl, BBICTpaUBaTh JIEJTOBYI0 M 00pa30BaTEIbHYI0 KOMMYHUKAIIMIO, U30€eras JTUYHOCTHBIX OLIEHOYHBIX
CYXKJICHUU.

IIpeamerHsblie pe3ybTarhl. bazoBblil ypoBeHb

B cootBerctBun ¢ ®I'OC COO, mpeamerHsie pe3ynabrathl ocBoeHus OOIl Ha 06a3oBOM ypoBHE
MPEJICTaBJICHBI ABYMsI TpyIaMu: «BBIMyCKHUK HaydyuTCcs — 0a30BBIA YPOBEHBbY, «BBIMTYCKHUK MONTY4YHUT
BO3MOXXHOCTh HAyuduThCs — 0a30BbIil ypoBeHb». Kak ¥ B OCHOBHOM oOmieM oOpa3oBaHHM, TpyIia
pe3ynbTaToB «BBIMYCKHUK HAYYHMTCS» TPEACTaBIseT cOo00M pe3ynbTaThl, IJOCTHUKEHHE KOTOPBIX
o0OecrieunBaeTcs y4yuTelIeM B OTHOIIEHUHU BCEX OOy4aroluxcs, BRIOPABIINX JaHHBIA YPOBEHb 0OyYEHUS.
I'pynma pe3ynbTaToB « BhINYCKHMK MOJYYHUT BO3MOKHOCTH HAYYHUTHCS» 00SCIIEUNBACTCS YUUTEIIEM B
OTHOIIIEHUH YacTH HauOoJiee MOTHBHPOBAHHBIX M CIIOCOOHBIX OOYYaIOIIMUXCS, BHIOPABINUX JTaHHBIN
ypoBeHb 00yueHus. [Ipu KOHTposie KadecTBa OOpa3oBaHMs TPYIMa 3aJaHUN, OPUEHTUPOBAHHBIX Ha
OLICHKY JOCTMKEHHS IUIAHUPYEMBIX pe3yJbTaToB M3 OJioka «BBIMYCKHUK MOJIYYUT BO3MOXKHOCTH
HAyYUTHCSI», MOXKET BKIIOYATHCS B MaTepuaibl OlloKa «BBIMYCKHUK HAy4YUTCS». ITO MO3BOJIHT
MPEIOCTaBUTh BO3MOXKHOCTh OOYYalOIIMMCS MPOJIEMOHCTPUPOBATh OBJIAJIEHUE KAaYECTBEHHO HWHBIM
YPOBHEM JOCTH)KCHHN U BBISBISATH JWHAMUKY pPOCTa YHCICHHOCTH Hanboyiee MOATOTOBIECHHBIX
oOydJaronuxcs.

[IpuHUUNUATBHBIM  OTJIMYMEM  Ppe3yJbTaTOB 0a30BOr0 YPOBHSI OT Pe3yJbTAaTOB
yIri1y0JICHHOTO YPOBHA SIBJISIETCS UX 1eJIeBasi HANPABJICHHOCTD.

Pe3yiabTaThl 6230BOr0 YpPOBHSI OpPUEHTHPOBAHBI Ha OOUIyI0 (YHKIHMOHAIBHYIO I'PaMOTHOCTH,
NOJy4eHHE KOMITIETEHTHOCTEH JJIs TOBCETHEBHOM JKU3HU M OOIIET0 pa3BUTHA. JTa Ipynina pe3yJabTaToB
NpeanoJiaraer:

— INOHMMAaHME TNPEIMETA, KIIIOUEBBIX BOIPOCOB M OCHOBHBIX COCTaBIIAIOIIMX 3JIEMEHTOB H3y4aeMOU
npeIMeTHOM o0jacTh, 4To OOecleyuBaeTcss HE 3a CYeT 3ayuyMBaHMsl ONpPENEJIICHUH U TpaBui, a
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MOCPECTBOM MOJICIMPOBAHUS U TOCTAHOBKH MPOOJEMHBIX BOIPOCOB KYJIBTYPBI, XapaKTEPHBIX IS
JTAHHOM TIPEeIMETHON 00J1acTH;

— yYMEHHME pellaThb OCHOBHBIE IPAKTHUYECKHE 3aJaud, XapaKTEepHbIE ISl HCIOJb30BAaHUS METOAOB U
UHCTPYMEHTApHsl JaHHOH NpeIMeTHON 00J1acTH;

— OCO3HAaHHE PaMOK M3y4yaeMOW IpEeAMETHON 00/acTH, OrpaHMUYEHHOCTH METOJI0OB U HHCTPYMEHTOB,
TUIMYHBIX CBA3€H ¢ HEKOTOPBIMU JIPYTHMHU O0JIACTSIMU 3HAHUS.

Ilpeomemmnsie pesynomamol pazoena «BvlnycKHUK ROIYYUM 603MOMNCHOCHb HAYUUMbBCA» HE
BBIHOCSATCS. HAa WTOTOBYIO aTTECTAIlMIO, HO IMPH 3TOM BO3MOXHOCTh WX JOCTHKCHHS JOJKHA OBIThH
IPeI0CTaBlIeHa KaXI0My 00yJaromemMycsl.

OIIMCAHUE MECTA YYEBHOI'O IPEIMETA, KYPCA B YYEBHOM IIJIAHE

CornacHo yuebHoMy mmiany MAOY «Cpennss mkoma Ne 27» Ha wu3ydeHHE MpeaMera
«MaremaTtuka» 6azoBoro ypoBHs B 11 kmacce orBogutcst 170 yaca (npu 34 Henmensx B rogy B MAOY
«Cpennsis mkona Ne 27»), u3 pacuera 5 yueOHBIX YaCOB B HEJIEIIO.

HpellMeTHbIe pe3yJjbTaThl. MareMaTHuKa: a.ﬂreﬁpa H HAYAJIa MATEMAaTHYICCKOro aHajim3a,

reoMeTpus

Bba3oBblii ypoBenb «IIpo01eMHO-(pyHKIIHOHAIBbHBIE Pe3yJIbTATHDY

|. BbINYCKHUK HAYYUTCH

111, Botnycknuk noayuum 603mM0xHcHOCHb
Hayyumocsa

J1s1 ucrob30BaHusl B TIOBCETHEBHOM

ﬂ]l}l paseumusl MolullieHusl, UCNnojl1b306AHUS 6

eJin .
iICBoeHI/lﬂ KU3HU U 00ECTIeUeHUsI BOSMOKHOCTH | HOBCEOHEBHOU JHCUZHU U 0DecneyeHus
Hmpeamera YCHEUIHOTO MPOI0JIKEHUS B03MONCHOCIU YCHEUHO20 NPOOONHCEHUSL
P 00pa30BaHMsl MO CHEIHUATBLHOCTAM, HE | 00pA308aHUs NO CHEYUATbHOCHIAM, He
CBSI3aHHBIM C MPUKJIATHBIM CBA3AHHBIM C NPUKTIAOHBIM UCNONTb308AHUEM
HCIOJIb30BAHUEM MaTeMaTHKHU Mamemamuxu
TpeGoBanus k pe3yjabTaTam
l1l. Boinycknuk noayuum 603moxcnocmep
Pasznen |. BINyCKHUK HAYYUTCSA

HAy4“umbsca

1. DJeMeHThI

OnepuposaTh Ha 6a30BOM ypoBHE'
MOHSTUSMH: KOHEYHOE
MHO’KECTBO, 2JIEMEHT MHOKECTBA,
MOJIMHO>KECTBO, ITepeceyeHre u
00beTMHEHNE MHOXKECTB,
YHCIIOBbIE MHOXKECTBA Ha
KOOPJMHATHOM IIPSIMOM, OTPE30K,

- Onepupoeamz;z NOHAMUAMU. KOHEeYHOoE

MHOIHCECTNBO, DNIeMEHN MHONCECMEd,
NOOMHOHCECMB0, nepecedeHue U
00beOUHeHUe MHONHCECm8, YUCTIOBble
MHOHCECMBA HA KOOPOUHAMHOU NPSAMOU,
OmMpe30K, UHMeEPBA, NOIYUHMEPBA,
NPOMENHCYMOK C BbIKOTOMOU MOUKOU,

TEOpHH WHTEpBA; epaguueckoe npeocmasienue MHO*CECM8 Ha
MHOKEeCTB H — omepupoBaTh Ha 0A30BOM YpOBHE KOOPOUHAMHOU NIOCKOCTU;

MaTeMaTH4eCcK MOHITUSIMU: YTBEPKICHHE, —  onepuposamv NOHAMUIMU: YMEEPHCOEHUE,
0i1 JIOTMKH OTPHULIAHUE YTBEPKIACHMUS, ompuyanue ymeepicoeHusl, UCMuHHbvle U

HCTUHHBIC U JIOKHEIC
YTBEPKICHUS, IPUUNHA,
CJIEZICTBHE, YACTHBIN CiTydan
00I11ero yTBEpKACHUS,
KOHTPIIPUMED;

HaXOJUTh [IEPECECUCHHUE U

JIOJICHBLE YIMBEPAHCOCHUSL, NPUYUHA,
cnedcmeue, 4acmHulil CIy4ai 0oujezo
VMBEPAHCOeHUsl, KOHMPNPUMED,

—  nposepsimb NPUHAONEHCHOCMb dlleMeHmA
MHOCECMBY,

—  Haxooums nepecevenue u 00veOuHeHue




00beIMHEHNE ABYX MHOXECTB,
NPE/CTAaBICHHBIX TpapUUECKH Ha
YHCIIOBOM MPSAMOI;

CTPOUTH HA YUCIIOBOU MPSAMOMN
IIOJIMHO>KECTBO YHCIIOBOTO
MHO€ECTBA, 3aJJaHHOE
IPOCTEHIINMHU YCIOBUSIMU;
pacro3HaBaTh JIOKHBIE
YTBEPKACHHUSI, OIUOKU B
paccyX/IeHHUsX, B TOM YUCIIE C

HCII0JIb30BAHHUEM KOHTPIIPUMEPOB.

B noeceoneenoii scuznu u npu
u3yueHuu Opyzux npeomemos:

HCIIOJIb30BaTh YHCIIOBBIC
MHO’KECTBA Ha KOOPAMHATHOM
NPSIMOM J1JI1 ONTUCAHUS PEAIbHBIX
MPOLECCOB U SIBJICHUI;
MIPOBOJIUTH JIOTUYECKUE
PacCyKJIEHUS B CUTYyalHUsIX
MMOBCEIHEBHOW KU3HU

MHOIICECE, 8 MOM YUCTe NPEOCMABLEeHHbIX
epagurecku Ha YUCI080U NPAMOU U HA
KOOPOUHAMHOU NILOCKOCMIUL,

—  mpo8oOUMb 00KA3aMeNbHbLE PACCYHCOCHUS
0151 000CHOBAHUS UCMUHHOCIU
VmeepcoeHUll.

B noeceonesnoit scusnu u npu uzyuenuu

opyzux npeomemaos:

—  UCNOJb308AMb YUCTOB8bLE MHOINCECMBA HA
KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
nI0CKOCMU OJisl ONUCAHUSL PEATIbHbIX
npoyeccos u sA61eHUl,

—  NpPoB0OUMb O0KA3AMEIbHbIE PACCYHCOCHUS 8
CUmMyayusax nO8CeOHe8HOU HCU3HU, NPU
peuieHuu 3a0a4 U3z Opyaux npeomemos

2. Yuciaau
BbIpaKeHUs

OnepupoBatb Ha 6a30BOM YpOBHE
MOHATHAMH: 11€JIOC YHCIIO,
IEJIMMOCTD YHCell, OOLIKHOBEHHAS
IpoOb, AeCATUYHAS APOOb,
panroHaIbHOE YHUCIIO,
npuOIMKEHHOE 3HAUYCHUE YnCIIa,
YacTh, O, OTHOIIICHUE,
MIPOLICHT, MOBBIIICHUE U
MMOHM)KEHME Ha 3aJJaHHOE YHCIIO
MPOIIEHTOB, MacCIITa0;
OTIepUpOBaTh Ha 6A30BOM ypOBHE
MOHITUSIMH: JIOTapU(M UuCIa,
TPUTOHOMETPUYECKAs
OKPY’KHOCTb, TpaJycHasi Mepa
yriia, BeIU4YMHA YIJIa, 3a1aHHOTO
TOYKOW Ha TPUTOHOMETPUUYECKOMN
OKPY>KHOCTH, CHHYC, KOCHHYC,
TAHI€HC U KOTAHT€HC YTJIOB,
MMEIOIIHNX MTPOU3BOIHHYIO
BEJIMYUHY;

BBITIOJTHSTH apu(PMETHIECKHE
JNEWCTBUS C IIEIBIMU U
palMoOHAIbHBIMU YUCIIAMU,
BBIIOJIHATH HECJIOKHBIE
npeoOpa30BaHUsI YUCTOBBIX
BBIPXKEHUI, COAEepKaLUX
CTEMEeHH YHCell, TUO0 KOPHU U3
qucen, 100 Jorapudmsl yuced;
CpPaBHUBATH pallMOHATBHBIC YUCITA
MEXIy COOOM;

OIICHUBATH U CPABHUBATH C
palMOHAIbHBIMU YU CIaAMHU

—  (C80600H0 onepuposams NOHAMUAMU. YeJloe
YuCno, 0enUMocms duces, 00bIKHOGEHHAs
0pobb, decamuunas 0podbs, payuoOHAIbHOE
4uCno, NPUOIUNCEHHOE 3HAUEeHUe YUCA,
yacmo, 00711, OMHOUEHUE, NPOYEHM,
nosvluleHUe U NOHUMCEeHUe HA 3A0aHHoe
YUCTI0 NPOYEeHmMos, macuimao,

—  Npu8oOUMb NPUMeEpPbL YUcel ¢ 3a0aAHHbLIMU
ceoticmeamu 0enumMocmu,

—  onepuposamsv NOHAMUAMU: Jlo2apughm duca,
MPULOHOMEMPULECKASL OKPYHCHOCTD,
paouarHas u epadycHas mepa yaid,
8eIUYUHA Y2d, 3a0aAHH020 MOYKOL HA
MPUSOHOMEMPULECKOU OKPYIHCHOCTU, CUHYC,
KOCUHYC, MAH2EHC U KOMAH2EHC V2Il08,
UMewWUx NPoU3BOILHYIO BEIUYUHY, YUCTA €
um

—  BLINOAHAMb apugmemuyecKkue 0eucmasus,
couemas ycCmHvle U NUCbMEeHHble NPUEeMbl,
npUMeHssi npu HeoOX0OUMOCmU
8bIYUCTUMEIbHBIE YCMPOUICMEA,

—  HaxoOumv 3Ha4eHUs KOPHs HAMYPAIbHOU
cmeneHu, CmeneHu ¢ payuoHaIbHbIM
nokasamesnem, 102apugma, Ucnonrb3ys npu
HeoOX00UMOCMU GbLIYUCTUMENbHBLE
ycmpoticmea;

—  N0Jb308aMbCS OYEHKOU U NPUKUOKOU NpU
NPAKMUYecKux pacuemax,

—  NpoB0OUMb NO U38ECMHBLIM YOPMYNAM U
npaguiam npeodbpasoearus OYKEeHHvIx
8bIPAdICEHU, BKIIOUAIOWUX CTNEeNneHU, KOPHU,
Jlo2apughmel U mpu2oHomMempuieckue




3HAYCHUS LIEIbIX CTCIICHEH YnCel,
KOpPHEW HAaTypaJIbHOM CTENECHU U3
qyucen, JorapuMoB yucesn B
MPOCTHIX CIy4asx;

n300pakaTh TOYKAMH Ha
YHCIIOBOM MPAMOM 1EIbIE U
panMoHaIbHbIC YUCIIA,
n300pakaTh TOYKAMH Ha
YHCIIOBOM MPAMOM 1€JIbI€ CTENIEHU
4KCeJl, KOPHU HAaTypaIbHOU
CTEIEHHU U3 YhCelI, JJIoTrapu(mbI
YHCEJI B MPOCTBIX CIYyYasx;
BBIIOJIHATH HECJIOKHBIE
npeoOpa30BaHusI EJIBIX U IPOOHO-
palroHaIBHBIX OYKBEHHBIX
BBIPKEHU;

BBIPAXKATh B MPOCTEHIINX CITydasx
13 PaBEHCTBA OJIHY MEPEMEHHYIO
yepes Apyrue;

BBIYHCIISATH B IPOCTHIX CIy4asx
3HAYCHUS YUCIIOBBIX U OYKBEHHBIX
BBIPAXXEHH, OCYIIIECTBIISAS
HEOOXOJIMMEIE ITOJICTAHOBKH U
npeoOpa3oBaHMS;

n300paxaTbh CXeMaTHYECKU yroll,
BEJTMYMHA KOTOPOTO BHIPAKEHA B
rpagycax;

OIICHUBAThH 3HAKU CHUHYCA,
KOCHHYCa, TAHT€HCAa, KOTaHI'€HCa
KOHKPETHBIX YTJIOB.

B noeceoneenoi scuznu u npu
U3yueHuu Opy2ux yueoHvix
npeomemos:

BBINOJIHATH BBIYUCIICHUS ITPU
pelIeHNnH 3a/1a4 IPAKTUYECKOTO
XapakTepa,

BBITNOJIHATH MPAKTUYECKUE
pacueTsl ¢ UCTIOJIb30BaHUEM MPU
HEO0XO/IMMOCTH CIIPaBOYHBIX
MaTepuasoB U BbIUMCIUTEIbHBIX
YCTPOMCTB;

COOTHOCUTD pealibHbI€ BETUUHHBI,
XapaKTePUCTUKU OOBEKTOB
OKpPY’KaroIllero Mupa ¢ ux
KOHKPETHBIMHU YHCIIOBBIMU
3HAUEHUSIMU;

HCIIOJIb30BaTh METOBI
OKpYTJIEHUs, IPUOIIMKEHUS U
IPUKUAKY IPU PELIEHUH
IIPAKTUYECKUX 3a7a4
IIOBCEHEBHOM KU3HU

dynryuu;

HAxXoO0umbs 3HA4eHUs YUCL08bIX U OYKBEHHBIX
8bIPAdICEHUL, OCYUeCMBIAL He0OX00UMbLE
NOOCMAHOBKU U NPeoOPa308aHUsL,
uz00pasxicams cxemamuyecKku y2oJ, 6eIuiuna
KOMOPO20 8bIpadcera 8 2padycax uiu
paouanax;

UCNOIb306AMb NPU PEUeHUU 3A0aY
MabauuHvle 3HaA4YeHUsI MPUSOHOMEMPULECKUX
Gynkyuil yenos,

BbINOIHAMb NEPEBO0 BENUYUNBL Y2ld U3
PAOUAHHOU Mepbl 8 2PAVYCHYIO U 0OPAMHO.

B noeceonesnoit sicusnu u npu usyuenuu
opyzux yueOHvIX npeomemos:

BLINOAHAMb OCUCMBUS C YUCTOBLIMU
OAHHBIMU NPU peuleHUU 3a0ay
NPAKMUYECKO20 Xapakmepa u 3a0a4 u3
PA3TUYHBIX 0Oacmelt 3HAHUU, UCNOIbL3YS NPU
HeobX00UMOCmu CRPABOYHbIE MAMEPUATbL U
BbIYUCTUMETIbHBLE YCMPOUCMEA,

OYeHUBAMb, CPABHUBANb U UCHONb306ANb
npu peuteHuy NPaKmu4eckKux 3a0ay
YUCTI08bIE 3HAYEHUS PEATIbHbIX GeNUYUH,
KOHKPEemHuble YUCI08ble XAPAKMePUCMUKU
00bEKMO8 OKPYIAHCAIOUe20 Mupa

3. YpaBHeHust

Pemrars THENHbIC YpABHEHUS U

Pewamo PAUUOHANbHblIE, NOKA3AMENIbHbIE U
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U HEpaBeHCTBa

HEPaBEHCTBA, KBaJIpaTHbHIE

ypaBHEHHUSI,
— pemars JorapupMuIECcKue
ypaBHCHHSI BHIa log a (bx +

C) = d u mpocreiiire HepaBeHCTBA
Buza log a X < d;

— pemaTh MOKa3aTesIbHbIC
ypaBHeHus, Bua a >+ °=d (e d
MOYKHO TIPEJICTaBUTh B BHJIE
CTEINEHU C OCHOBAaHUEM &) U
npocTeiiiie HepaBeHCTBa BrIa &
<d (rme d MOXHO Ipe/ICTABUTH
B BH/IC CTCIIEHH C OCHOBAHHEM a);.

— MPHUBOJHUTH HECKOJIBKO MPUMEPOB
KOpHEH IIPOCTEUIIEro
TPUTOHOMETPHUYECKOTO YPaBHEHUS
BUJA: Sin X =4, COSX=a, tgx =
a, ctg X = a, rae a — TabauyHOoe
3HAYEHHUE COOTBETCTBYIOIICH
TPUTOHOMETPHUYECKON (PYHKIIUH.

B noeceoneenoit ycuznu u npu

U3yUeHUU OpYy2uUx npeomemaos:

— COCTAaBJISITh M peIIaTh YPABHEHUS U
CHUCTEMBbI YpaBHEHUM NpHU
pelIeHUur HEeCI0KHBIX
MPaKTUYECKUX 3a/1a4

JloeapupmuyecKkue ypasHeus u
HepaseHcmaea, npocmeriuiue
UPPAYUOHATbHBLE U MPULOHOMEMPULECKUE
VPa8HeHUsl, HEPABEHCMBA U UX CUCTNEMDb,

—  UCNOTIb308AMb MEMOObl peUleHUs
VpasHeHull: npugeoexue K Uy
«Npou3eedeHUe paeHo HYII0» UIU «YACHOe
PABHO HYI0», 3aMEHA NEPEMEHHBIX,

—  UCNOTIL308aMb MEMOO UHMEPBANO8 O/iA
pewieHuss HepageHCcms,

—  UCNONB3068aMb epaduyecKuli Memoo OJis
NPUOTUICEHHO20 PeuleHUsl YPAGHEHUN U
HepaseHcma,

—  uU3006padcamv Ha MPUSOHOMEMPUUECKOT
OKPYICHOCIMU MHOIICECTBO PeULeHUT
nPoOCmMeuuux mpueoHOMempuyecKux
VPABHEHUll U HEPABEHCME,

—  GbINOJIHAMb OMOOP KOPHell YPAGHEeHUU U
pewieHull HepaseHCcme 8 COOMEEMCmeUU ¢
OONOTHUMENbHBIMU Y CTIOBUAMU U
02PAHUYEHUAMU.

B noeceonesnoit scusnu u npu uzyueHuu

opyzux yueOHbIX npeoMemos:

—  COCMAasnAms U peuams ypasHeHusl,
cucmemvl YpagHeHUIl U HePaseHCmaa npu
peuieHuly 3a0a4 Opy2ux yueOHvIxX
npeomemos;

—  UCNONIb308aMb YPAGHEHUsL U HEPABEHCTNEA
0J151 NOCMPOEHUs U UCCIe008AHUS
nPOCMeuuux Mamemamuyeckux mooenei
PEANbHBIX CUMYAYULL UTU NPUKTIAOHBIX 3A0aY,

—  yMemb UHMEPNPemupo8ams NoIy4eHHblll
npu peuienuy ypasHeHus, Hepagencmed Ui
cucmemvl pe3yibman, OYeHUsanms e2o
npasoonoooodue 8 KOHmMeKcme 3a0aHHOU
PeanbHOU CUmyayuy uiu NPUKIAOHol 3a0a4u

4. DyHKuMu

— OmnepupoBaTh Ha 6a30BOM YpOBHE
MOHATHUSIMH: 3aBHCUMOCTD
BEJIMYMH, QYHKIIUS, apTyMEHT U
3HayeHue PyHKINU, 001acTh
OTIpeieIeHUs] 1 MHOKECTBO
3HaYeHUI QyHKIMUH, TpaduK
3aBHCUMOCTH, rpauk QyHKIHH,
HYH QYHKITIH, TPOMEKYTKH
3HAKOIMOCTOSIHCTBA, BO3pacTaHUe
Ha YUCIIOBOM TPOMEXKYTKE,
yOBbIBaHHE Ha YHCIOBOM
MIPOMEKYTKE, HanOoJIbIee u
HaMMEHbIIIee 3HaUeHUE (PYHKIUH
Ha YMCIIOBOM IPOMEXKYTKE,
nepuoaudeckas GyHKIUs, IEPHOL;

— omepupoBaTh Ha 0a30BOM YpOBHE

—  Onepuposamv NOHAMUAMU. 3ABUCUMOCTb
BEUYUH, QYHKYUS, aPeYMEHmM U 3HAYeHUEe
@yHKyuu, obracme onpeoeneHus u
MHOHCECMBO 3HAYEHUL (PYHKYUU, 2PAPUK
3asucuMocmu, epagux GyHKyuu, Hyau
@yHKYUU, RPOMENCYMKU
3HAKONOCMOAHCMEA, 803PACMAHUE HA
YUCTOBOM NPOMENCYmKe, YObleaHue Ha
YUCTOBOM NpoMedNCymKe, Hauborbulee u
HauMeHblee 3HaueHue QYHKYuu Ha
YUCTOBOM NPOMENCYMKeE, NePUOOUYECKAS]
@yHKyusl, nepuoo, Yemnas u Hewemnas
dyHryuu;

—  onepuposamv NOHAMUAMU. NPIMASL U
06pamnas NPONOPYUOHAILHOCHIb, TUHEUHAS,
K8AOpaAMUu4Hasi, 102apupmuieckas u
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HOHATUAMMU: IIpsIMast U OOpaTHas
NPONOPLUHUOHATBLHOCTD JIMHEHHAs,
KBaJpaTU4Hasi, JorapupmMudeckas
U TOKa3aTesbHas PyHKIUH,
TPUTOHOMETpHUUECKUE (PYHKIUMY;
pacrio3HaBaTthb rpapuKu
3JIEMEHTAPHBIX (DYHKIUNA: TPIMOM
1 oOpaTHOI
MPONOPLIMOHATBHOCTH, TUHEUHOM,
KBaJAPaTUYHOM, JIOrapuPMUIECKOI
U TI0Ka3aTeIbHON (DYHKIINH,
TPUTOHOMETPUUYECKUX (QYHKLIUH;
COOTHOCHTD T'paduKu
3JIEMEHTAPHBIX (QYHKIHUNA: TPIMOM
1 oOpaTHOI
MPONOPLIMOHATBHOCTH, TUHEUHOM,
KBaJAPaTUYHOM, JIorapu(PMUIECKOI
Y TI0Ka3aTeJIbHON PYHKIINH,
TPUTOHOMETPUUYECKUX (QYHKLUH C
dbopmynamMu, KOTOPBIMUA OHU
3aJlaHbl,

HAXOJUTh 10 rpaduky
npUOMKEHHO 3HaUYEHUs (QYHKIUU
B 33/IaHHBIX TOYKaX;

OTIpeNeNATh 1o TpaduKy CBOWCTBA
GyHKIMY (HYJU, TPOMEXKYTKU
3HAKOIMOCTOSIHCTBA, TPOMEKYTKH
MOHOTOHHOCTH, HaHOOJIBIIINE U
HalMEHBIIINE 3HAaUEeHUS U T.I1.);
CTPOUTH 3CKU3 Tpaduka QyHKIUY,
YAOBJIETBOPSIONICH
IPUBEJCHHOMY Ha0Opy yCIOBUN
(mpoMmexyTKu Bo3pacTaHus /
yObIBaHuUs, 3HaU€HUE (PYHKIMH B
3aJaHHOM TOYKE, TOYKHU
OKCTPEMYMOB H T.1I.).

B noeceoneenoi scuznu u npu
uUzyueHuu Opy2ux npeomemaos:

OTIpeNieNIATh 10 TpaduKam
CBOICTBA peaJIbHBIX MIPOLECCOB U
3aBHCUMOCTeN (HaubobIIne U
HauMEHBIINE 3HAYCHMS,
MPOMEXKYTKU BO3PACTaHUS U
yOBIBaHUS, TIPOMEKYTKH
3HAKOIOCTOSIHCTBA U T.I1.);
MHTEPIIPETUPOBATH CBONCTBA B
KOHTEKCTE KOHKPETHOU
MPAKTUYECKON CUTYyaIuu

NOKA3amenbHas YYHKYUU,
mpuzoHomMempuieckue QyHKyuu,
onpeodensimo 3Havenue QyHKyuu no
3HAYEHUIO APSYMEHMA NPU PA3TUYHBIX
cnocobax 3a0anust YyHKyuu,

Cmpoumo 2paghuxu u3yyeHHvIX QYHKYUll,
ONUCHIBAMb NO SPAPUKY U 8 NPOCMEUULUX
cyuasx no hopmyne nosedenue u ceolcmea
@dyHryuil, Haxooums no epapuxy yHKyuu
Haubobuue U HaUMeHbLUIUe 3HAYEeHUS,
cmpoums dcKu3 epagura gyukyuu,
yoosiemaopstouelt NpUseOeHHOMy Habopy
VCRosutl (npomedcymku
803pacmanus/yovleanusl, 3Havenue QyHKyuu
6 3A0aHHOU MOUKe, MOUKU IKCIMPEMYMOS,
acumnmomul, Hyiu QYHKYUY u m.o.);
pewams YpaeHerust, npocmeliuiue CUcmembl
VPpasHeHutl, UCNONb3Ys CBOUCMBA PYHKYUUL U
Ux epaguros.

B noeceonesnoii ycuznu u npu uzyueHuu
opyzux yueOHbIX npeoMemos:

onpeoensams no epapuram u UCnOIbL308ANMb
07151 peuleHus NPUKIAOHbIX 3a0ay C80UCMEA
PEAIbHBIX NPOYECCO8 U 3A8UCUMOCTEN
(Hauborbuue U HAaUMEHbUIUE 3HAYECHUS,
NPOMENCYMKU 803PACMAHUSA U YObl8AHUSL
@DyHKYUU, RPOMENCYMKU
3HAKONOCMOAHCMEA, ACUMNIMOMbL, NEPUOO U
m.n.);

UHMEPNPEemupo8ams c8oUCmMad 8
KOHMeEKCme KOHKPEMHOU NPAKMu4ecKol
cumyayuu,

onpedensams no epaguram npocmetiuiue
XapakmepucmuKu nepuooudecKux nPpoyeccos
8 OuoN02UU, IKOHOMUKE, MY3bIKe, PAOUOCEA3U
u Op. (amnaumyoa, nepuoo u m.n.)

5. DJIeMeHTBI
MaTeMaTH4eCK
0ro aHaJm3a

OnepupoBatb Ha 6a30BOM ypOBHE
MOHATUSIMHU: IPOU3BOIHAS
(GyHKIMU B TOUKE, KacaTeabHas K

Onepuposamv ROHAMUAMU: NPOU3EO0OHASL
@yHKYUU 6 MOUKe, KACAMENbHAsL K 2PAPUKY
dyHKYUU, NPOU3BOOHASL PYHKYUU,

11




rpaduky GyHKIMH, IPOU3BOTHAS
byHKIUY;

OTIpeeNsATh 3HaYCHHE
MPOU3BOIHON (DYHKIIMU B TOUKE
0 M300PAKEHUIO KacaTeIbHON K
rpaduky, MpOBEICHHON B ATOM
TOUKE;

pelaTh HECIOXKHBIE 33/1a4u Ha
MIPUMEHEHUE CBS3H MEXIY
MPOMEKYTKaMH MOHOTOHHOCTH U
TOYKaMH SKcTpeMyMa (QyHKIHUH, C
OJIHOW CTOPOHBI, U IIPOMEXKYTKaAMHU
3HAKOIOCTOSIHCTBA U HYJISIMH
MPOU3BOHOM 3TOM PYHKIIUU — C
JIPYTOH.

B noeceonesnoi sicusnu u npu
u3zyueHuu Opyzux npeomemos:

HOJIB3YSCh TpapuKaMH,
CpPaBHUBATh CKOPOCTH
BO3pacTaHus (pocTa, MOBBILICHUS,
YBEIMYEHUS U T.I1.) HIIU CKOPOCTH
yObIBaHUS (TaIeHUs, CHIDKEHUS,
YMEHBIICHHUS U T.I1.) BEJIUYHH B
peaNbHBIX MTPOIIECCax;
COOTHOCHUTH I'paUKH peasbHbIX
MPOLECCOB U 3aBUCUMOCTEN C UX
ONUCAHUSIMHU, BKIFOYAIOLIIMMHU
XapaKTEPUCTHKH CKOPOCTH
u3MeHeHus (ObICTphIi pocT,
TUTAaBHOE TTOHWKCHUE | T.I1.);
UCIIOJIb30BaTh Ipa(UKH peasbHbIX
HPOLIECCOB JUISl PELICHUS
HECIIOKHBIX MPHUKJIAIHBIX 33]1a4, B
TOM YHCJI€ ONpeAesis Mo rpaduky
CKOpOCTB X0/1a TIporiecca

—  BLIYUCTAMb NPOU3BOOHYIO OOHOYJIEHA,
MHO20YIeHa, K8aOpamHO20 KOPH,
NPOU3BOOHYIO CYyMMbL (DYHKYUIL,

—  BLIUUCTAMb NPOU3BOOHBIE IIIEMEHMAPHBIX
DyHKYULl U UX KOMOUHAYULL, UCNOTL3YS
CHpagounvle Mamepuansl,

— uccnedosamv 8 NPOCMeNUUX Cyuasx
DYHKYUU HA MOHOMOHHOCMb, HAXOOUMDb
Haubonbuiue u HauMeHbulue 3Ha4eHus
@dyHKYULl, cmpoums 2paguxku MHO2041eHO8 U
npoOCmMeuuux payuoHaIbHbIX QYHKYUU C
UCNONIb308AHUEM annapama
MaAmemMamuyecko2o aHanusa.

B noeceonesnoii ycuznu u npu uzyueHuu

opyzux yueOHbIX npeoMemos:

—  pewams NpuKIaoHbvle 3a0ayu U3z ouono2uu,
QusuKu, Xumuu, IKOHOMUKU U OPY2UX
npeomMemos, CA3aHHbLE C UCCTIe008aHUEM
Xapaxkmepucmuk peanibHvlX Npoyeccos,
HAXoxcOeHuem HauboIbuux U HAUMeHbULUX
3HAYeHUll, CKOpOCMU U YCKOPEHUS U M.1N.;

—  UHmepnpemupo8ams NONY4eHHble
pe3yibmamol

6. Cratucruka
U Teopus
BEpPOSITHOCTEIA,
JIOTHKA U
KOMOMHATOPUK
a

OnepupoBaTb Ha 0a30BOM ypOBHE
OCHOBHBIMH OIHCATEITHLHBIMHU
XapaKTePUCTUKAMH YHCIOBOTO
Habopa: cpeaHee
apudmeTnueckoe, MeIuaHa,
HanOoJIbIIIee ¥ HAUMEHBIIIEEe
3HAYCHHS;

OInepHupoBaTh Ha 6a30BOM YpOBHE
MOHSATUSMHU: YACTOTA U
BEPOSITHOCTH COOBITHS,
CIIy4aifHbIN BBIOOP, OTBITHI C
PaBHOBO3MOXHBIMHU
3JIEeMEHTapHBIMU COOBITUSIMH;
BBIUHCIISTH BEPOSTHOCTH COOBITUI
Ha OCHOBE I10JICUeTa Ynucia
HCXOJIOB.

B noeceoneenoi scuznu u npu

—  Umemw npedcmasnenue 0 OUCKPEMHbIX U
HeNnpepuLEHbIX CLYUAUHBIX BEIUYUHAX U
pacnpeoeneHusix, 0 He3a8UCUMOCMU
CYUAUHBIX BEUYUH,

—  UMemb npedcmasiieHue 0 MamemamuiecKom
024CUOAHUU U OUCTIEePCUL CTYYAUHBIX
BeNUYUH,

—  umemv npedcmagieHue 0 HOpMAaIbHOM
pacnpeoeneHuu U npuUmMepax HOpMaibHoO
PAcCnpeOeneHHbIX CAVUAUHBIX 8ETUYUH,

—  NOHUMAMb CYyMb 3aKOHA DOTLULUX YUCeN U
8b100POYHO20 MemOOd U3MePEHUS
eeposimHocmel;

—  umems npedcmasieHue 00 YCI08HOU
6EPOAMHOCIU U O NOJIHOU 8EPOSMHOCIU,
NPUMEHAMb UX 8 PeUeHUU 3a0ay,

—  uMemb npedCcmagieHue 0 8aA}CHLIX YaACMHbIX
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UzyueHuu Opy2ux npeomemaos:

OIICHUBATh U CPABHHUBATH B
MIPOCTBIX CIIyYasx BEPOSTHOCTU
COOBITUH B peaTbHOM JKU3HU;
YUTATh, COMIOCTABIIATS,
CpPaBHHBATh, UHTEPIPETUPOBATH B
MPOCTHIX CIIydasix peajibHble
JaHHBIC, TIPEJICTABIICHHBIC B BUJIE
Ta0IuI, TUarpamMmm, rpaduKoB

sudax pacnpeoeneHuil u NPUMeHsImMb Ux 8
peuieHuu 3a0a4,

—  uUMemb npedcmasieHue 0 KoOppeaiyuu
CIVYAUHBLX BETUYUH, O TUHEUHOU pecpecCul.

B noeceonesnoii ycuznu u npu uzyueHuu

opyzux npeomemaos:

—  GLIYUCTAMb UTU OYEHUBAMb BEPOIMHOCIU
coObLIMULL 8 PEATbHOU HCUSHU,

—  8blOUpamv nOOXoosuue Memoobl
npeocmasieHus u 06pabomKu OAHHbIX,

—  yMemb peuiamsb HeCloHCHble 3a0ayu Ha
npuMeHeHue 3aKOHA OOIbUUUX YUcel 8
COYUONO2UU, CIMPAXOBAHUU,
30pasooxpanenuu, obecneyeHuu
be3onacHocmu Hacenenus 8 Upe3sbluatiHblX
cumyayusx

7. TexkcTOBBIE
3aJ1a4M

Pemrate HecI10KHBIE TEKCTOBBIE
3a/1a4¥ pa3HbIX TUIIOB;
aHAJIM3UPOBATH YCIOBUE 3aa4H,
IpU HEOOXOIUMOCTH CTPOUTD JIJIS
€¢ PeIICHHS] MATEMaTHIECKYIO
MOJIEIb;

MMOHUMATh U UCIIOJIB30BATh IS
peleHus 3a1a4 NHPOPMAIHIo,
MPEJICTABICHHYIO B BUJIE
TEKCTOBOM M CHMBOJILHOM 3aIINCH,
cxeM, TabmuIl, Tuarpamw,
rpauKoB, PUCYHKOB;
JEHCTBOBATH I10 AITOPUTMY,
CoJIeprKalleMycsl B YCIIOBUU
3a7a4u;

HCITOJIB30BaTh JJOTHYCCKUE
paccyXIeHus MpH perieHun
3a7a4u;

paboTath ¢ U30BLITOYHBIMU
YCIIOBUSIMU, BBIOUpAs U3 Bcel
uH(pOpMallnH, TaHHBIE,
HEOOXOUMBIC AJIsl PEeIICHUS
3a/1a4H;

OCYIIECTBISITH HECIIOKHBII
nepe0op BO3MOXKHBIX PEIICHUH,
BBIOMpas N3 HUX ONTHMAILHOE T10
KpUTEpUIM, CHOPMYIUPOBAHHBIM
B YCIIOBHH;

aHAIM3UPOBATH U
WHTEPIPETHPOBATH ITOTYICHHBIC
pelIeHus B KOHTEKCTE YCIOBUS
3a/1auu, BEIOUpATh PEIICHHUS, HE
MIPOTUBOpEYAIINE KOHTEKCTY;
peliaTh 3aa41 Ha pacyeT
CTOMMOCTH TTOKYTIOK, YCIIYT,
MOEe3/10K | T.11.;

—  Pewamyw 3a0auu pazuvix munos, 6 mom
yucie 3a0a4u NOGLIUEHHOU MPYOHOCMU,

—  8blOUPaAMb ONMUMATILHBIN MEMOO PeuleHUs
3a0a4u, paccmMampusas paziuyHvle Memoobl,

—  cmpoumsv MoOelb peueHust 3a0adu,
npoB0OUMb 00KA3AMENbHbIE PACCYHCOCHUS,

— pewamb 3a0a4u, mpedyowue nepebopa
8APUAHMOB, NPOBEPKU YCIL08ULL, 8b1O0PA
ONMUMATILHO20 Pe3YIbmama

—  GQHAIU3UPOBAMb U UHMEPNPEemuUpo8ans
pe3yibmamyl 8 KOHMeKCme YClosusl 3a0ayl,
8bI0UpamMb pelieHus, He npomusopeyaujue
KOHMeEKCmy;

—  nepesooumv npu peuleHuu 3a0aqu
ungopmayuro uz 0OHoU Gopmoul 8 Opyeyio,
UCNONBL3YS NPU HEOOXOOUMOCU CXeMbl,
mabauysl, epaguxu, ouazpammol;

B noeceonesnoit scusnu u npu uzyuenuu

opyzaux npeomemaos:

—  pewams npakmuyecKue 3a0ayu u 3a0a4u u3
opyeux npeomemos
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— peuiath HECJOXKHBIE 3a/1auH,
CBSI3aHHBIE C JOJIEBBIM Y4acTHEM
BO BIIaJIeHUH (pupMOH,
OpeINpUITHEM, HEABHKUMOCTHIO;

— pemiarth 3a7a4u Ha MPOCTHIC
MPOLICHTHI (CUCTEMBI CKUJIOK,
KOMUCCHH) U Ha BBIYUCIICHUE
CJIOKHBIX MPOIEHTOB B PA3JIMYHBIX
CXeMax BKJIa/I0B, KPEIUTOB U
UIIOTEK;

— peuath NpaKkTUYECKUE 33/1a4H,
TpeOyIoIIKe NCIOJIb30BAHUS
OTPHUIIATEIILHBIX YHCET: Ha
ompezieNieHne TeMrepaTyphl, Ha
oIpeziesieHUE MOJI0KEHHUS Ha
BpEMEHHOH OCH (710 HaIIel pbl U
MOCJIC), HA JABUIKEHUE JICHEKHBIX
cpenacTs (Mpuxoji/pacxon), Ha
orpesiesieHUue TITyOUHBI/BBICOTHI H
T.IL.;

— HCHOJb30BaTh MOHATHE MaclITaba
JUISL HAXOKIEHUS PACCTOSHUM U
JUIMH Ha KapTax, IIaHax
MECTHOCTH, INIaHaX IIOMCIICHUM,
BBIKpPOWKaXx, Mpu padoTe Ha
KOMITHIOTEPE U T.II.

B noeceoneenoi scuznu u npu
uzyueHuu Opy2ux npeomemaos:

— pelaTh HECIOKHbIE TPAKTUUECKHE
3a/1a4d, BOZHUKAIOIINE B
CUTYAIUSX TTOBCETHEBHOM KU3HU

8. I'eomeTpus

— OmnepupoBath Ha 6a30BOM YpOBHE
MOHSITHSIMH: TOYKA, TIpsiMasi,
MJIOCKOCTh B IIPOCTPAHCTBE,
napajieIbHOCTh U
MEPIeHIUKYISIPHOCT MPSIMBIX U
MIIOCKOCTEI;

— pacno3HaBaTh OCHOBHBIEC BU/IBI
MHOTOTPaHHHUKOB (IIPU3Ma,
MUPAMHJIA, TIPSIMOYTOJTBHBIN
napasuienenumne, Kyo);

— u300paxarh n3ydaeMble PUTYpbI
OT PYKH H C IPUMECHEHUEM
MPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB;

— nenath (BBIHOCHBIE) TIIOCKHE
YEepPTEKH U3 PUCYHKOB MPOCTHIX
00BbeMHBIX (QUTYD: BUJ CBEPXY,
cOOKYy, CHH3Y;

— U3BJIEKaTh HH(OPMAITHIO O
MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (urypax,

Onepuposamv NoHSAMUAMU. MOYKA, NPIMAS,
NIOCKOCMb 8 NPOCMPAHCMEe,
napaiierbHOCmy U NEPREHOUKYISIPHOCHb
APAMBIX U NIOCKOCMEl;

npuMeHamyb 0Jisl peulenus 3a0ay
eeomempuieckue pakmol, eciu ycioeus
npUMeHeHUs. 3a0aHbL 8 ABHOU opme;
pewams 3a0ayu Ha HAxX0HCOeHUe
2eoMempuiecKux 6eluduH no oopasyam uiu
aneopumman;

oenamu (8bIHOCHbIE) NIOCKUE YePMeNCU U3
PUCYHKO8 00BbEMHBIX (pueyp, 6 mom yucie
pucosams U0 ceepxy, cOoKy, Cmpoumbs
ceyeHUss MHO202PAHHUKO8,

u361€KAMb, UHMEPNPEMUPOBAMNb U
npeobpazoevleams UHGOPMAYUo 0
2eomMempuieckux ueypax, npeocmasieHHyIo
Ha Yyepmesncax;

NPpUMeHAMb 2eoMempuieckue paxmol 0
peuwieHus 3a0ay, 8 Mom Yucie
NPeOnona2aruux HeCKOJIbKO Wa2o8
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MPEJICTAaBICHHYIO HAa YepTekax U
PHUCYHKaXx;

npuMeHsTh Teopemy [ludaropa
IIPU BHIYMCIICHUU 3JIEMEHTOB
CTEpEOMETPUIECKUX (PUTYD;
HAXOJUTh 0OBEMBI U IIJIOLIAIN
MOBEPXHOCTEH MPOCTEUIINX
MHOTOTPaHHUKOB C IPUMEHEHUEM
(opmyu;

pacro3HaBaTh OCHOBHbIE BUJBI TEI
BpallieHus (KOHYC, IMIUHAP,
cthepa u map);

HaXOJUTh 0OBEMBI U IIJIOLIA/IN
IIOBEPXHOCTEN MTPOCTEUIINX
MHOTOTPaHHHUKOB U TE€J BPAIICHUS
C IpUMEHEHUEM (HopMy.

B noeceoneenoit ycuznu u npu
U3yUeHUU Opy2ux npeomemaos:

COOTHOCHUTDH a0CTPaKTHBIE
reOMETPUUYECKHUE TTOHATHUS U
(haKThI ¢ peaIbHBIMU KU3HECHHBIMU
00BEKTaMU U CUTYaIUSIMU;
HCIIOJIF30BaTh CBOMCTBA
MPOCTPaHCTBEHHBIX
TEOMETPUUECKUX PUTYp IS
pelieHus: TUTIOBBIX 3a/1a4
MPaKTUYECKOTO COACPKAHNUS,
COOTHOCHTH IIJIOIIATH
MOBEPXHOCTEN TEJI OJUHAKOBOM
(GhOpMBI pa3TUIHOTO pa3Mepa;
COOTHOCHUTH 0OBEMBI COCYIOB
OJINHAKOBOH ()OPMBI Pa3THUHOTO
pa3mepa;

OILICHUBATh (POPMY MPaBUIBLHOTO
MHOT'OIPaHHHMKA MTOCJIE CIUJIOB,
Cpe30B U T.1I. (OIpeaesiTh
KOJIMYECTBO BEPIIHH, pedep u
TPaHEN MOJTyYEHHBIX
MHOTOTPAHHUKOB)

pewenust;
ONUCHIBAMb 83AUMHOE PACNONONHCEHUE
APAMBIX U NIOCKOCMEl 8 NPOCMPAHCmee;
Gopmynuposams c60licmea u NPU3HAKU
pueyp;

00KA3b16AMb 2e0MempuiecKue
VMEepHcOeHUs,

671a0emvb CManoapmuol Kiaccugpuxayuet
NPOCMPAHCMBEHHBIX hu2yp (nupamuobwt,
npu3mMbl, napaiienenuneoslt);

HAxoo0ums 00vembl U niIowaou
NOBEPXHOCEl 2e0MEMPUYECKUX MeTl C
npumenenuem Gopmyi;

BLIYUCTIAMb PACCIOSHUS U YeIlbl 8
npocmpancmse.

B noeceonesnoii ycuznu u npu uzyueHuu
opyzux npeomemaos:

UCNONIL308AMb CEOLICNBA 2€0MEMPUYECKUX
Gueyp onsa pewenusn 3a0ay NPAKMU4ecKko2o
xapakmepa u 3a0a4 u3 opyeux oonacmeii
3Hanuu

9. BekTopsl 1
KOOPAMHATHI B
NPOCTPAHCTBE

OnepupoBaTb Ha 0a30BOM ypOBHE
MOHSTHEM JIEKapTOBbI
KOOpJMHATHI B IPOCTPAHCTBE,
HaXOJHUTh KOOPJIMHATHI BEPILINH
Ky0a 1 IpsIMOYTOJIbHOTO
napajuiejenumneia

Onepuposamv noHAMUAMU OEKAPMOBbl
KOOPOUHAMbL 8 NPOCMPAHCMEE, BEKMOP,
MOOYIb 8eKMOPA, PABEHCMBO BEKMOPO8,
KOOPOUHAMbL BeKMOPA, Y20l MEHCOY
8EKMOpamu, CKaIApHoe npous3seoeHue
BEKMOPO8, KOJIUHEAPHbLE BEKMOPbL,
HAxXo0ums paccmostue mexcoy 08yms
MOUKAMU, CYMMY 8EKIMOPOS U NPOU3BEOeHUe
BEKMOPA HA YUCTIO, Y20l MeHCOY eKMOPAMU,
cKanapHoe npousseoeHue, packiaobléams
BEKMOP NO 08YM HEKOJIUHEAPHbIM
sexmopam;

3a0a6amv NIOCKOCMb YPAGHEHUEM 8
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0eKapmosou cucmeme KOOPOUHAM,

—  pewambs npocmetiuiue 3a0ayu 66e0eHueM

BEKNMOPHO2O basuca

OmnuceiBaTh OTACJIIBHBIC
BBIJAIOIIUECS PE3YIIbTATHI,
IMOJIYYCHHBIC B XOAC pa3BUTHA
MAaTCMAaTUKHU KaK HAYKH;

IIpeocmasnsimo 6Kk1a0 8bIOAIOWUXCS
MAMeMamuKos 8 pazeumue Mamemamuxy u
UHBIX HAYYHBIX 0Oacmel;

NOHUMAMb POJib MAMEMAMUKY 8 PA3GUMUU

10. UcTopus
3HaTh IPUMEPBI MATEMAaTUYECKUX Poccuu
MaTeMaTHKHU .
OTKPBITHI U UX aBTOPOB B CBA3H C
OTEYECTBEHHON U BCEMUPHOM
UCTOPHUEH;
MOHUMATh POJIb MATEMATUKH B
pa3Butuu Poccun
[TpuMeHSTh U3BECTHBIE METOIBI Hcnonvzosams ocHoBHbIE MemoObl
MIPH PEIICHNUN CTaHIAPTHBIX ooxazamenbcmed, nposoOUNMs
MaTeMaTUYeCKUX 3ajay; 00Ka3amenbcmeo U 8bINOJIHAMb
3aMeyaTh U XapaKTepUu30BaTh onposepaicenue;
MaTeMaTHUYeCKHUe 3aKOHOMEPHOCTH NPUMEHAMb OCHOBHbBLE MEMOObl PEUUeHUS
B OKpYXarolien MamemMamuyecKux 3a0ay,
NENCTBUTENBHOCTH; HA 0OCHOBE MAMEMAMuU4ecKux
11. MeTtoabl N N
3aKOHOMepHOCmell 8 Npupooe
MATEMATHKH MPUBOJUTH IPUMEPLI 74 pup
MaTEeMaTHUECKHUX Xapaxkmepuzoeams Kpacomy u

3aKOHOMEPHOCTEH B MPHUPOJIE, B
TOM YHCJIE€ XapaKTePU3YIOILINX
KpacoTy U COBEPILEHCTBO
OKpY’KaroIllero Myupa u
MIPOU3BEJIEHN HCKYCCTBA

COBEPULEHCINBO OKPYICAIOWE20 MUPA U
npouseedeHull UCKyccmed;

NpUMeHSIMb NPOCmeiuiue NPoSPAMMHbLe
cpedcmea u dNeKmpOHHO-
KOMMYHUKAYUOHHbIE CUCTEMbL NPU PeUleHUU
Mamemamuyeckux 3a0ay
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Conepxanue TeM y4eOHOro npeamera «MaremMaTuka: ajredpa u Ha4aJIa MATeMAaTHYECKOI0 aHAJIN3A,
reomerpusi» ba3oBblii ypoBeHb

AJuire0pa ¥ HAYaJIa MATEMATHYECKOI0 AHAJIN3A

IloBTOpenue. Pemenue 3a/1a4 ¢ KCMOIBL30BAaHUEM CBOMCTB YHCEI U CUCTEM CUUCIICHUS, IETMMOCTH, 10JIeH 1
yacTe, MPOLEHTOB, MOIyJIeH yucen. Pelenne 3a1a4u ¢ UCIojab30BaHUEM CBOMCTB CTEIIEHEW U KOpHEH,
MHOTOYJICHOB, TPE00Pa30BaHNU MHOTOYJICHOB U APOOHO-PAllMOHALHBIX BRIpAKCHUA. Perenne 3amad ¢
WCIIOJIb30BaHUEM I'PalyCHOM Mepbl yria. Moyl yucia u ero CBOMCTBa. PerieHue 3a1a4 Ha TB)KCHHUE U
COBMECTHYIO pa0OTy C MOMOIIBIO TUHEHHBIX U KBAIPATHBIX YPABHCHUI U UX CUCTeM. Pemenue 3a1a4 ¢
MTOMOIIIbIO YHCIIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJTHOM MEPEMEHHOM, C TPUMEHEHHUEM H300paKEHHS
YHCIIOBBIX IPOMEXKYTKOB. Pelienune 3a1a4 ¢ UCmoabpb30BaHUEM YUCIIOBBIX (DYHKIUN U X TPadUKOB.
Hcnonbs3oBanne cBOMCTB ¥ rpad)KOB JIMHEWHBIX M KBAJIPATHYHBIX (PYHKIIUH, 0OpaTHON MPOMOPIIMOHAIBHOCTH

u pyHkuuu Yy = \/; . I'paduueckoe perienne ypaBHEHHH 1 HEPAaBEHCTB.

Tpuronomerpuueckasi OKpY:KHOCTb, paduanHasn mepa yeia. CUHYC, KOCUHYC, TAHT'€HC, KOMAH2eHC
MPOU3BOJILHOTO yriia. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO U CIAEACTBUSA U3 HETO. 3HAYCHUS

TpuroHomMeTpuueckux Gyukiuit s yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E, E,E, T pan). @opmynv
6 43 2
CILOJICEHUS MPUSOHOMEMPUYECKUX PYHKYUL, POPMYIbl NPUSEOeHUs, YOPMYIbl OBOUHO20 apeyMeHma.
Hyiu ¢pyHKuuH, IPOMEKYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTH. Hanbospiiee 1 HanMeHbIIee 3HaYeHUE
¢bynkun. [lepuonnyeckue pynkuunu. YeTHOCTh U HeUeTHOCTh BDyHKIMN. CrooicHbie (hyHKYuUU.
Tpuronomerpuueckue Gynkmun Y =C0SX, Y =Sin X, Y =1tgX. @yuxyus Y =CtgX . CpoiicTBa u rpaduxu
TPUTOHOMETPHUYECKUX (DYHKIUN. APKKOCHHYC, apKCHHYC, apKTaHT€HC YUCIIA. APKKOMAH2eHC YUuca.
IIpocreiilmme TpUroHoMeTpuyeckne ypaBHeHus. PelieHre TpUroHOMeTpUUeCKUX ypaBHeHUH. Oopamnvle
mpuzoHomempuyeckue QyHKyuu, ux ceoucmea u epaguxu. Pewienue npocmeuuiux mpueoHOMempuyeckux
HepaseHcms.
CreneHs ¢ AeficTBUTEIbHBIM MOKA3aTeeM, CBOHCTBA CTENEHH.
IIpocreiimme nokasareabHble ypaBHeHHs M HepaBeHcTBa. [lokazaTenbHas QyHKIUS U ee CBOICTBA U
rpaguk.
Jlorapugm unciaa, coiicTsa Jorapudpma. /lecatuunstit norapudm. Yucno e. Hamypanonwiii nocapugm.
[TpeoOpazoBanue morapupMUIEeCKuX BeIpaxeHn. Jlorapupmuyeckue ypaBHeHHs M1 HEPABEHCTBA.
Jlorapudmuueckas pyHKIUS U €€ CBOHCTBA U rpaduk.
Crenennasi pyHKuMs u ee cBolicTBa M rpaduk. VppannonanbsHble ypaBHEHUs. Memoo unmepeanos 0is
peutenus Hepagencms. [Ipeobpazosanus epaguxos GyHKkyuil: cosue 60016 KOOPOUHAMHBIX OCel, PACMANCEHUE
u colcamue, Oompasjicerue OMmHOCUMeNbHO KOOpOuHammuvlx oceu. I paguueckue memoovl peuwienus ypagHeHu u
Hepaserncms. Peuwienue ypagueHuii u HepaseHcma, co0epicayux nepemennyro noo sHakom mooyns. Cucmemuvl
NOKA3AMENbHBIX, 102apUPMULECKUX U uppayuorantbHulx ypasuenui. Cucmemvlt noKa3amenbHbiXx,
noeapugmuyeckux Hepasencms. Bzaumno oopamuvie pynxyuu. I paghuxu 83aummuo oopamusix hyHKyuil.
Ypasnenus, cucmemul ypasnenuil ¢ napamempom.
IIpousBoanas pynkuuu B Touke. Kacarenpnas k rpapuxy ¢pynkuuu. ['eomerpuueckuit 1 pu3nyueckuii cMbIca
npou3BoHOM. [Ipon3BoHbIE 2N1eMeHTapHbIX DyHKIUN. [Ipasuna ouggepenyuposanus. Bmopas npouzsoonas,
ee eeomempuyeckuil u ghusuyeckuti cmvica. IToHATHE O HETIPEPBIBHBIX QYHKUUAX. TOUKH S3KCTpeMyma
(MakcumyMa u MUHUMYMa). MccnenoBanue seMeHTapHbIX (PYHKIMN Ha TOUYKH 3KCTpeMyMa, Haubosbliee 1
HaMMEHbIIIee 3HaYeHUE C MIOMOIIbIO MPOU3BOAHOMN. [locmpoenue epaguxos hyHkyuti ¢ noMowb10 NPOU3EOOHBIX.
IIpumenenue npouze00HOU npu peuteHuu 3a0axu.
IlepBooOpa3nas. [lepsoobpasnvie snemenmapHuix hynxyuii. [lnowaow kpusorunelinot mpaneyuu. Popmyna
Hvromona-Jleiibnuya. Onpedenennwiii unmezpan. Buiuucnenue niowaoei niockux gpueyp u o6vemos men
8paujeHs: C NOMOWbIO UHMeZPad.

I'eomerpus

IloBTOpenue. Pemenre 3aa4 ¢ npruMeHEHUEM CBOMCTB (DUTyp Ha MJIOCKOCTH. 3a7aun Ha J1I0Ka3aTeIbCTBO U
IIOCTPOEHHUE KOHTPIIPUMEPOB. Vcronp3oBaHUe B 3a1a4ax MPOCTENIINX JIOTHYECKUX NTpaBuil. Pemenue 3anad ¢
HCIIOJIb30BAHUEM TEOPEM O TPEYroJIbHUKAaX, COOTHOIIEHUH B MPSMOYTOJIbHBIX TPEYrOJIbHUKAX, (PAKTOB,
CBSI3aHHBIX C YETHIPEXyroJbHUKaMHU. PeleHne 3aau ¢ uCroab30BaHueM (PAKTOB, CBA3aHHBIX C OKPY>KHOCTSMH.



Pemienue 3a1a4 Ha MU3MEpPEHHSI HA TNIOCKOCTH, BRIYUCICHHUE JJIUH U TUIOIIAAeH. Peutenue 3a0ay ¢ nomoubio
8EKMOPO8 U KOOPOUHAM.

Harasnnas crepeomerpusi. urypsl u ux nzobpaxkenus (ky0, nupamuna, npusma). OcHogHvle nousamus
cmepeomempuu u ux ceoticmea. CeueHus Kyda 1 TeTpadJipa.

Touka, npsiMas U IVIOCKOCTh B IPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX. B3anmHoe
pacrojoKeHue MPsSMbIX U IIOCKOCTel B pocTpancTBe. [lapasieibHOCTh NPSAMBIX M IJIOCKOCTEH B
npocrpancTBe. M300pakeHne MpOCTEUIINX MPOCTPAHCTBEHHBIX (DUTYp HA IJIOCKOCTU. PaccTostHUS MEXTY
¢dburypamu B mpoCTPaHCTBE.

Yrasbl B npocTpancTBe. [lepneHAUKYISIPHOCTD NPAMBIX H NJIOCKOCTEH.

[Ipoekuust purypsl Ha IWIOCKOCTH. [IpU3HaKK MEPIEHIUKYISIPHOCTH MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.
Teopema o Tpex NneprneHAnKyIsIpax.

Muororpannuku. [Tapamtenenumnen. CBoiicTBa MpsAMOYTOIbHOTO Napaienenuneaa. Teopema [ludaropa B
npoctpanctse. [Ipuzma u nupamuaa. [lpaBunbHas nupamuia v npaBuibHas npusma. [psimas nupamua.
DneMeHTHI NPU3Mbl U MUpaMUIbl. BeIUuCiIeHne 21eMEeHTOB MPOCTPAHCTBEHHBIX GUryp (pedpa, quaroHainiu,
YIJIBI).

Tesia BpameHusi: HWIKHIP, KOHYC, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOI0 KPYTroBOro LUIMH/PA,
IPSIMOTO KpyroBoro konyca. M3o0pakeHue Tein BpallleHus Ha III0CKOCTU. [Ipedcmasnenue 06 yceuennom
KOHYcCe, ceueHus KOHyca (napaiieiibHoe OCHOBAHUIO U NPOXoosauee uepe3 8epuiuty), ceuerus yuruHopa
(napannenvHo u nepneHOUKyIApHo ocu), cevenus wapa. Pazeepmka yununopa u xkonyca. llpocmetiwue
KOMOUHAYUYU MHO202PAHHUKO U el 8PAUeHUs. MeHcdY COOO.

IL1omaas MOBEPXHOCTH ITPABUIILHON UPAMUABI U IPSIMON Npr3Mbl. [1101aae MOBEpXHOCTH NIPSMOTO
KpYroBOTO LIUIUHAPA, MPSMOTO KPYTrOBOTO KOHYCa U I11apa.

IonsTue 06 06beme. OObEM TUPAMHU/IBI U KOHYCA, IPU3MBI U IIIMHApPA. OOBeM 1mapa.

Ilo0o6Hble mena 6 npocmpancmee. COOTHOIICHUS MEXK Y IUIOIIAIIMU TTOBEPXHOCTEN 1 00beMaMu O JOOHBIX
TeNl.

BekTopbl 1 KoOpaAUHATHI B IpocTpancTBe. CyMMa BEKTOPOB, YMHOKEHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BekTopamu. KosuinHeapHble 1 KOMILIaHapHble BEKTOPbL. CkanapHoe npoussedenue 6ekmopos. Teopema o
PA3I0ACEHUU 8eKMOPA NO Mpem HeKOMNIaHapHbim éekmopam. CkansipHoe npousgedeHue 6eKmopos 6
Koopounamax. Ilpumenenue 6ekmopos npu pewienuu 3a0ay Ha HaxodcoeHue paccmoanuil, OIuH, niowaoel u
00beMo08. J]sudicenus: @ npocmparcmee: napaielibHbli NepeHoc, YeHMPATbHAs CUMMEMPUs, CUMMempusl
omuocumenvHo niockocmu, nogopom. Ceoticmea ogudxcenuii. Ilpumenenue 08udiceHuti npu peueHul 3a0au.
Ypasnenue nnockocmu 6 npocmpancmee. Ypasnenue cghepvl 6 npocmpancmee. Popmyna 0ns 8bl4UCTIEHUS
PACCMOSIHUSL MeHCOY MOUKAMU 8 NPOCMPAHCMEE.

BepositHOCTB M cTaTucTHKA. PadoTa ¢ JaHHBIMU

IloBTOpenue. Pemenue 3anau Ha TabauM4HOE U rpaduueckoe nmpeAcTaBlieHre JaHHbIX. Mcnons30Banue
CBOMCTB M XapaKTEPHUCTHK YUCIOBBIX HAOOPOB: CPEIHUX, HAMOOJBIIIETO M HAMMEHBIIIETO 3HAUYCHUS, pa3Maxa,
oucnepcuu.

Pewenue 3a0au na onpedenenue uacmomul u eeposimuocmu coovimui. Bvluucnenue eeposmunocmeti ¢ onolmax
C PABHOBO3MONCHBIMU INIeMeHMAPHbIMU ucxooamu. Pewenue 3a0au ¢ npumenenuem komounamopuxu. Pewenue
3a0ay Ha 8blUUCTIEHUE 8EPOSAMHOCMEL He3ABUCUMbBIX COObIMULL, NPUMEHeHUe HOPMYIblL CIONHCEHUS
seposimuocmell. Pewenue 3a0au ¢ npumenenuem ouazpamm Jiliepa, oepesa 6eposimHocmetl, hopmyivl
bepuynnu.

Yenosnas eeposmnocms. Ilpasuno ymuodicenus éepoamuocmeri. Popmyna NOaIHOU 8epOAMHOCIU.
Jluckpemnvle cayuatineie genuuunsl u pacnpedenenus. Hezasucumvle cnyuatinvle éenuyunsl. Pacnpedenenue
CYyMMbL U NPOU3BEOEHUS HE3ABUCUMBIX CTLYUALHBIX BEIUYUH.

Mamemamuueckoe odxcuoanue u Oucnepcust CIy4atiHou eenrudunsl. Mamemamuueckoe odxcuoanue u OUCnepcust
cymmbl caydaunslx geauyut. I eomempuueckoe pacnpedenenue. bunomuanonoe pacnpedenenue u e2o ceoticmaa.
Henpepuiguvie cnyuaiinvie senuuunsl. Ilonsmue o nnomuocmu eeposmuocmu. Pasnomeprnoe pacnpeoenenue.
IlokazamenvHoe pacnpedenenue, e2o napamempbi.

Ilonsamue o nopmanvrom pacnpedenenuu. Ilapamempol HopmanbHo20 pacnpedenenus. Ilpumepul ciyuatinvlx
8eUYUH, NOOYUHEHHBIX HOPMALLHOMY 3AKOHY (NO2PEUHOCMb USMEPEHUN, POCT YelloseKa).

Hepasencmeo Yebviwmesa. Teopema bepnynnu. 3akon 6onvuuux uucen. Boibopounwiii memoo usmepeHus
gepoamuocmel. Ponv 3axona bonvuiux uucen 8 nayke, npupooe u oowecmeae.



Kosapuayus osyx cnyuatineix eenuyun. Illonamue o koagguyuenme xoppenayuu. Coemecmmvie HAOA0OEHUA
08YX CIYYAUHBIX 8eIUYUH. BolOopounblll KOG Guyuenm Koppeniyuu.

YYEBHO-TEMATUYECKHWH IJTAH
11A knacc (yHuBepcaJbHbIN NMPOPUIIb)

N3 Hux 20P
No Tena Bcero yacoB | KOHTPOJIbHBIX
pabot
Anzeopa 87
1 IToka3zarenbHas QyHKIHS 21 1+BM Yuu.py:
2 | Jlorapudmuueckas pyHKIHs 26 1 Jucranunonnoe
3 | Murerpan u ero npuMeHeHue 19 1 o6pasosanue s
4 OnemeHThl KoMOMHaTOpuku. bunom HeroToHa 11 1 KO THHHKOB
5 DJIEMEHTHI TEOPUU BEPOSITHOCTEN 10 1 P BT
T'eomempus 59 Sd;_rl::yiaT
6 KoopauHatsl 1 BEKTOPBI B TPOCTPAHCTBE 15 1+BM
7 Tena Bpamenus 13 1
8 MHoOrorpaHHUKH 1 Teja BPaIICHHUs, 14 1 ®OI'GHY
BIMCAHHBIC U OMTUCAHHBIE OKOJIO CEephl «DUIIN>
9 O6bémpl Ten. [Tnomans chepsr 17 1
10 | Iloemopenue u cucmemamusayus yueoHozo UM
mamepuana. Illoocomoexa k EI'D no 24
mamemamuxe. Illpoonvie EI'D.
NTOI'O 170 12

IIpooubie EI'), MOHUTOPHHTH NPOBOAATCS 110 OTACJILHOMY I'padUKy aIMUHUCTPAIIMH.
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KAJIEHJTAPHO-TEMATHYECKOE IVTAHUPOBAHHUE

11A knacc (yHuBepcaIbHBIH NPOQUIIb)

Anaredpa v HaYyaJ1a MATEMATH4Y€CKOT0 AaHAJIN3a

No Coneprkanue ydeOHOro MaTepuasa Kon-so | [lara | [ara | [Ipumeuanue
ypoka 4acoB o o
mwiany | gaxry
1 yeTBepTH — 24 YyacoB
IlokazaTenbHast pyHKIUA 21
1 Bxoonoti monumopune 1
2 AHan3 BXOJHOTO MOHUTOPUHTA 1
3-5 | Crenenb ¢ MPOU3BOIBHBIM JEHCTBUTEIBHBIM [T0KA3aTEIIEM. 3
[Toka3zarenpHas QyHKIHS
6-12 | [loka3zaTenbHBIC ypaBHCHUS 7
13-19 | IToka3aTenbHBIC HEPABEHCTBA 7
20 O06001IeHre U cUCTEeMaTU3aIUs MaTepuiIa Mo TeMe 1
«[TokazarenpHast QyHKIUSI
21 Konmponvnas paboma no meme «llokazamenvras 1
Qyukyusay
Jlorapudgmuueckas GpyHKuus 26
22 AHam3 KOHTPOJIbHOM paboThl. JIorapudm u ero cBoicTBa 1
23-24 | Jlorapudm u ero cBoiicTBa 2
2 YyeTBepTh — 24 4acoB
25 Jlorapudm u ero cBoiicTBa 1
26 Jlorapudmmueckas QyHKIUS 1 €€ CBOWCTBA 1
27-33 | JlorapumMuyeckue ypaBHEHUS 7
34-40 | Jlorapudmuyueckrue HEpaBeHCTBA 7
41-45 | [Ipown3BoaHBIC MOKA3ATEIHHOM U JJOTapU(HMHUUSCKON 5
byHKIMMA
46 O06o0011eHNe U cUCTeMaTU3alus MaTepuia o Teme 1
«Jlorapudgmuueckast pyHKIMsI»
47 Konmponvnasa paboma no meme «Jlocapugpmuyecras 1
dynryusy
HuTerpan u ero npuMeHeHune 19
48 Ananus konmponvrou pabomsi. IlepBoobpazHas 1
3 yerBepTH-30 YacoB
49-51 | IlepBooOpa3Hast 3
52-55 | [IpaBuna Hax0XI€HUS MEPBOOOPA3HOM 4
56-61 | [Tnomane kpuBoONMMHENHHOM Tpanenuu. OnpeneaéHHbII 6
HUHTETpal
62-64 | Beruncienue o0bEMOB Te 3
65 O06o0011eHMEe U cUCTeMaTU3alUsl MaTepuia Mo TemMe 1
«HTETpan u ero NpUMEHEHUE
66 Koumponvnas paboma no meme « nmezpan u ezo 1
npUMeHeHue
DuieMeHThI KoMOMHAaTOPUKHU. Bunom HeloToHa 11
67 Ananuz konmpoavHot pabomui. MeTOI MaTeMaTHIECKOM 1
WHIYKIAH
68 MeTo 1 MaTeMaTHIeCKOW HHTYKITUH 1
69-70 | IlepecranoBku. Pazmerenus 2
71-72 | Coueranus (KOMOUHAIINN) 2
73-75 | buaom HeroTona 3




76 O060011eHNEe U cUCTeMaTU3alUs MaTepuia Mo TeMe 1
«9nemeHTsl KoMOuHaTOpUKH. buHOM HBhloTOHA)»
77 Konmponvnas paboma no meme «nemenmot 1
komournamopuxu. bunom Hoiomonay
DJj1eMeHThI TEOPUH BEPOSITHOCTEI 10
78 Ananuz xkonmponvrou pabomut. Oniepariiv HaJl COOBITUSIMH 1
4 yeTBepTH-24 yaca
79 Omnepanuu HaJ COOBITUIMU 1
80-81 | 3aBucuMBbIE 1 HE3aBUCUMBbIE COOBITHS 2
82-83 | Cxema bepuymmu 2
84-85 | CnyuaifHble BETHUMHBI M UX XapaKTEPUCTHKHI 2
86 O06o01eHre 1 cucTeMaTr3aIis MaTepuiIa 1o TeMe 1
«DJIEMEHTBI TEOPUHU BEPOSTHOCTEI
87 Konmponvnas paboma no meme «nemenmol meopuu 1
8epoOsIMHOCIEN»
Iloemopenue u cucmemamusayus y4eoH020 mamepuana. 15
Iloozomoexka k EI'D no mamemamucxe. Ilpoonvie EI'3.
88 AHnanuz konmpoavHol pabomvi. BeraucieHus u 1
npeoOpa30BaHKE BBIPAKEHUN
89-90 | Beruncnenus u npeodpa3oBaHUE BhIPAKECHUN 2
91-92 | ®usnyeckuii ¥ reOMETPHUUCCKUI CMBICI TTPOU3BOIHOM 2
93-94 | Pemenue ypaBHeHUH 2
95-96 | Pemenue HepaBEeHCTB 2
97-98 | [lpu3Haku AETUMOCTH 2
99-100 | TekcroBbIe 3agaun 2
101 | Amocosvlii moHumopume 1
102 | Ananuz konmpoavHol pabomul. 1




KAJIEHAAPHO-TEMATHYECKOE IIVTAHUPOBAHHUE

11A knacc (yHUBepcaJbHbIN MPopuJin)

I'eomeTpus
Ne Conep:kanue y4eOHOT0 MaTepuaJia Koa- | dara | Hdara | [lIpumeyanue
ypoka BO no no
4acoB | IJIaHy | pakry
1 yeTBepTh — 16 YacoB
KoopanHaThl M BeKTOPbI B IPOCTPAHCTBE 15
1 Bxoonoti monumopune 1
2 Ananusz xonmponvHou pabomwl. JIekapToBBl KOOPAUHATHI 1
TOYKH B IPOCTPAHCTBE
3-4 | BekTOpHI B IPOCTPAHCTBE 2
5-6 | CnokeHHe W BBIYUTAHHE BEKTOPOB 2
7-8 | YMHOXeHHe BeKkTopa Ha yncio. ['omorerus 2
9-11 | CkansipHOE MPOU3BEJCHHE BEKTOPOB 3
12-13 | YpaBHeH#HE MJIOCKOCTH 2
14 | O6obuieHue 1 cucTeMaTH3alys MaTepuia Mo TeMe 1
«Koopounamwl u 6exmopul 6 npocmparncmeey
15 | Koumponvnas paboma no meme «Koopounamet u eexkmopui 6 1
npocmpancmeey
Tesia BpameHus 13
16 | Auanusz xoumponvroti pabomuol. Llunuaap 1
2 yeTBepTh — 16 4yacoB
17 Humsap 1
18-19 | KoMOuHammu NUIMHIPA U TPU3MBI 2
20-21 | Konyc 2
22-23 | Yceu€HHBIH KOHYC 2
24-26 | KomOuHanmm KoHyca ¥ MAPaMHUJIBI 3
27 | OGo0mmeHue U cucreMaTH3anus marepuia rno reme «Tena 1
BpAICHUS
28 | Konmponvnasa paboma no meme « Tena epawjenusy 1
MHOrorpaHHMKH U TeJIa BpallleHHs1, BIUCAHHbIE H 14
onucaHHbIe 0K0JI0 cepbl
29 | Ananuz konmponavHou pabomul. Chepa u map. YpaBHeHHE 1
cdepbl
30 | Cdepa u map. YpaBHeHue chepsl 1
31-32 | B3anMHOe pacmnosioskeHue chepbl ¥ IITOCKOCTH 2
3 yerBepTh — 20 yacos
33-34 | MHOrorpaHHMKH, BOUCAHHBIE B chepy 2
35-36 | MHOTOrpaHHHKH, OITMCAHHBIE OKOJIO CEpHI 2
37-38 | Tena BpalieHusi, BIUCaHHbIE B chepy 2
39-40 | Tena BpamieHusi, ONMCaHHBIE OKOJIO chepsl 2
41 | O6oOb1eHre U cucTeMaTU3alus MaTepuia Mo Teme
«MHOTOTpaHHHKH U Tella BPAIICHUs, BIIMCAHHBIE H 1
OIMCaHHbIE OKOJIO ChephbI»
42 | KoumponvHas paboma no meme «Muocoepannuxu u mena 1
8pawetUs, BNUCAHHbIE U ONUCAHHbBLE OKOIO Chepbly
O0bémpbl Ted. [linomans chepobl 17
43 | Ananuz konmponvrot pabomei. O0beM Tena. DopMyITbl s 1
BBIUUCIICHUS] 00bEMA TPU3MBI
44-45 | O6beM pU3MBI 2




46 | ®opmyIbl sl BEIYUCICHHS] 00bEMOB TUPAMU/IBI U 1
YCEUEHHOU MUPAMUJIbI
47-49 | O6beM nupaMuIbl M YCEUEHHON TUPAMHUIBI 3
50 | OboOuieHre u cucTeMaTH3alys MaTepuiia o Teme «O0beMbl 1
MHOTOT'PaHHHKOBY
51 | Kommponvuas paboma no meme « Oo6vembi MHO2OCPAHHUKOBY 1
52 | Ananu3 KOHTpOJIbHON paboThl. OOBEMBI TEI BpalieHUs 1
4 yeTBepTh — 16 YacoB
53-55 | O6BEMEBI TeN BpaleHus 3
56-57 | Tlnmomans cdepbl 2
58 | KontponbHas pabota mo Teme «O0bemsl Ten. [Inomans 1
chepni»
59 | Kommponvuas paboma no meme « Oovemsr men. Ilnowaow 1
cchepviy
Iloeémopenue u cucmemamuzayus yueoHo20 mamepuana. 9
Iloozomoexa k EI'D no mamemamuxe. lIpoonvie EI'D.
60 | Ananusz xonmpoavHou pabomul. IlnanHuMeTpUYECKUE 33291 1
61-63 | [ImanuMerpuyeckue 3aaauu 3
64-68 | CtepeomerpuiecKue 3a1a9u 5




OIIUCAHHUE YYEBHO-METOANYECKOI'O U MATEPHAJIBHO-TEXHAYECKOI'O
OBECIIEYEHHUSA OBPA3OBATEJIBHOU AEATEJBHOCTHU

Marematuka. Anre6pa ¥ Havajla MaTeMaTH4ecKoro aHaimu3a. ba3oBeii ypoBeHs. 11 kmacc. YueOHuk /
A.I'. Mep3nak, /[.A. Homuposckuii, B.M. [lonaxos. M.: Bearana-I'pag, 2021;

Maremartuka. AnreOpa ¥ Hayala MaTeMaTH4YEeCKOTo aHaju3a, reoMeTpusa. Airedpa v Hayalla aHaIHU3a.
bazoBeiit ypoBenb. 11 kiracc. CamocTosTeNbHBIE U KOHTPOJIbHBIE paboThl / A.I. Mepsask, /].A. Homuposckuil,
EM. Pabunosuu, M.C. Axup. M.: Bentana-I'pad, 2021;

Maremarnka. Anrebpa ¥ Hadajga MaTeMaTHYECKOTO aHalM3a, reoMeTpus. AnreOpa v Hayana aHaau3a.
bazoerii yposenb. 11 kmacc. Merogudeckoe nocodue / E.B. Byyxo, A.I. Mepsnax, B.b. [lononckuii, M.C.
Axup. M.: Benrana-I'pad, 2021;

Marematuka. ['eometpusi. ba3zoBbiit ypoBenb. 11 kmacc. Yueonuk / 4.1 Mepsusax, /[.A. Homupoeckuil,
B.M. Ilonaxos. M.: Bearana-I'pag, 2021;

Marematuka. AnreOpa W Hayala MaTeMaTHYeCKOro aHanu3a, reomerpus. ['eomerpus. ba3oBbrit
ypoBeHb. 11 kimacc. CaMocTosiTenbHBIE U KOHTPOJIbHBIE paboTel / A.I. Mepsnax, /[.A. Homupoeckui, E.M.
Pabunosuu u op. M.: Benrana-I'pad, 2021,

Marematnka. AnreOpa M Hadajla MaTeMaTHYecKOro aHaiu3a, reoMeTpus. [ eomerpus. ba3obrit
ypoBeHb. 11 kmacc. Meronuueckoe nocodue / E.B. Byyko, A.I'. Mep3snax, B.b. [lononckuii, M.C. Hxup. M.:
Benrana-I'pad, 2021.

TexHuuyeckue cpeacTBa 00y4eHuUst
1. KommbroTep.
2. MynbpTHMeIra IPOeKTopP.
3. UnTepakTuBHAs 10CKa
4. Ilpunrep
5. Ckanep



JIneT KOPpPEKTHPOBKH KAJTEHIAPHO-TEMATHYECKOT0 MJIAHUPOBAHUS
1la kaacca (yHHBepcaJbHbI NPpouiib) no ajaredpe

Ne [Hara Tema Ko:-Bo yacos IIpnynna Crioco6
YPOKA | pnan | ¢akr mwiaH | ¢axr | KOPPEKTUPOBKHA |  KOPPEKTHPOBKH
VYuutenb MaTeMaTHKuU: A.O. KoHcTranTHHOBa
JIneT KOPpPEeKTHPOBKHU KAJTEeHAAPHO-TeMATHYeCKOr0 MJIAHUPOBAHUS
1la kanacc (YHMBepcaJbHbIi NPo¢uJib) N0 reoMeTpHH
No Hara Tema Kos-Bo vacos [Ipuuuna Cnoco6
YPOKa | pmnan | dakr mwiaH | dakr | KOPPEKTHPOBKM |  KOPPEKTHPOBKH

Yunutenb, MaTeMaTUKH:

A.O. KoncrautnHosa
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