MyHuuunajasHoe 0roakeTHOE 00 eoOpa3oBaTe/ibHOE YUpeKIeHHe
ropoackoro okpyra Kopoués MockoBckoii o6/1actu «JInnei Ne 45

MoanucaHo undposoi YTBEPAIIEHO
I_UMaTOBa EneHa noanuceio: LLimatoea Enena /f/ N
BnagnmnpoBHa S N O\
Bn aANMNPOBHA ﬂang 2022.10.16 21:40:35 Hppe E EVFEOY «ﬁfﬂjﬁn o
+03'00" - - EIB;HImarosa:
oT \ W /% Y0231
COI'JTACOBAHO cor OBAHO
Ha 3ace/IlaHuU Kade sl w@
//(yf/?;&‘zdf/ff’ " G e 3aM. upexTopa o YBP
npotokon Ne / JIsicenko E.H.
or«¥ » ©0F 2023, « & & 2023
PABOYAS ITPOI'PAMMA
(YTJYBJEHHBIA YPOBEHD)
I10 IIpeIMeTyY Marematuka
IS KJtacca lla
npeaMeTHas 06J1acTh MaremaTnka nHpOpMaTHKa
Kadempa Apxumen
y4eOHbIH rox 2023 -2024

CocraBurenb:

d.N.0. JIeicenko E.H.
JOJDKHOCTE  YYMTENlh MaTEMATHKH

r.o. Koponés
2023 r.



MHNOACHUTEJIBHAA 3AIINCKA

Pabouass mporpamma mo mareMaTuke misi 11 kiacca COCTaBlieHa B COOTBETCTBUU C
®DenepanbHbiM ['ocymnapcTBeHHbIM cTaHmapToM (/lpuxaz Munobpnayku PO om 17.05.2012
No413 (6 peo. Om 29.06.2017) "O6 ymeepoicoenuu ¢heoepansHoeo 20CyOapCmeenHo2o
00pazoeamenbHO20 CMAHOAPMA cpeodHe2o 00ueco 00pa3o6anusy), TPUMEPHOU OCHOBHOU
oOpa3oBarenbHOM MporpaMMbl  cpenHero oOmero obOpasoBaHus (0dobpena  peuteHuem
heoepanvroco yuebHO-Memoouuecko2o 06veOuHeHus: no oduemy 0oOpa306aHuI (NPOMOKOA Om
28 wwona 2016 e. Ne 2/16-3). Ha ocHOBe aBTOpPCKOH mporpaMmbl. AjreOpa W Havana
mMareMarnyeckoro aHamusza. 10 — 11 xmaccel/ asr.-coct. MM, 3yGapesa, A.I'. Mopakosuu u
I'eomerpust. 10 — 11 knaccei / cocraBurens T.A. BypmucTposa.

Y4eOHO-MeTOnMUeCKU KOMITIEKT BKJIFOYAET:

1. Mopakosud A.I'. Anrebpa v Hadaja MaTeMaTHYECKOro aHajan3a. YueOHuK st 11

KJ1acCOB 0011e00pa3oBaTeNbHbIX yupexkaeHuit. M., «MHeMmo3uHa», 2019

2. Mopakosud A.I'., Mumyctura T.H. Tyneunnackast E.E. Anrebpa u Hauana

MareMarndeckoro aHanusza. 10 - 11 kmacenl. 3amadnHuk 1 001meodpa3oBaTebHbIX

yupexaeHui. M., «Muemo3uHay, 2019

3. Aranacsa JL.C., Byry3os B.®@. u np. ['eometpus, 10-11: yueOHuK ayis 00meoOpa3oBaTeIbHBIX

yupexxaenuil. - M.: IIpocsemenue, 2017

B coorBercTBUM ¢ y4eOHBIM IIJIAHOM, KaJE€HAAPHBIM yueOHBIM TIpaUKOM M paciHCaHUEM

yueOHBIX 3aHATHI Ha M3y4YeHHE MaTeMaTWKH Ha 0a3oBoM ypoBHe B 11 kiacce orBoxutcst 34

yueOHBIX HeneH 1o 6 4acoB B Heesro, utoro 204 yaca B rof.

WNsyuyenne marematuknn B 11 kimacce Ha 0a30BOM ypOBHE HAIMpPaBIEHO HA JOCTHIKEHUE

CIEAYIOLIUX Helel:

- (opmupoBaHue MPEeaCTABICHUH O MATEMATHKE KaK YHHBEPCAJIBHOM SI3bIKE HAYKH, CPEICTBE
MOJIETUPOBAHUS SIBJIEHUH U IPOLIECCOB, 00 MIESIX U METOJaX MaTeMaTHKH,

- Pa3BUTHE JIOTUYECKOTO MBIIIJIEHUS, TPOCTPAHCTBEHHOIO BOOOPAKEHUsS, aIrOpPUTMHUYECKON
KYJIBTYPbl, KPUTHYHOCTH MBIIIJICHHUS] HA YPOBHE, HEOOXOAUMOM it OOYYEeHHsI B BBICIICH
IIKOJIE€ TI0 COOTBETCTBYWOINEH CHeUHMaNbHOCTH, B Oyaymiedl mnpodeccHoHa bHOMI
NesITeNbHOCTH,

- OBJIAJCHHE MAaTEMATHYECKUMH 3HAHMSMH M YMEHUSIMH, HEOOXOOMMBIMH B TTOBCEIHEBHON
JKU3HH, JUI W3YUEHUs INKOJNBHBIX €CTeCTBEHHOHAYYHBIX AMCLUIUIMH Ha 0Oa30BOM YypOBHE,
IUTA TIOJIy4eHUs1 0Opa3oBaHMUs B OONAcCTsIX, HEe TPeOyIOIUX yriIyOJeHHOH MaTeMaTH4eCKOH
MOATOTOBKU,

- BOCIMTaHHUE CPEJCTBAMHU MATEMAaTUKHU KYJbTYpbl JUYHOCTH. OTHOIIEHHUS K MaTeMaTHKe Kak
4acTH OOIIEYEeNIOBEUECKOH KYJBTYpPhL. 3HAKOMCTBO C HCTOPHEH pPa3BUTUS MATEMAaTHKH,
HBOJIOLIMENl  MaTeMaTU4ecKUX HjAel, TMOHMMAaHUSA 3HAYMMOCTH  MAaTeMaTUKH IS
00IIeCTBEHHOTO TIporpecca.

[TporpaMma mo3BoJsieT JOOHBATHCS CIEAYIOIIUX PE3yJbTaTOB OCBOEHHs 00pa30BaTEIbHOM
MPOrpaMMbI CpeTHero 00IIero oOpa3oBaHMS:

1) 6 muunocmnom nanpasienuu:

- chopMHUPOBAaHHOCTL MHPOBO33PEHHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HayKH, KPUTUYIHOCTD MBIIIJICHUA, YMEHUEC pacCrno3dHaBaThb JJOTUYECCKU
HEKOPPECKTHBIC BbICKA3bIBAHUS, OTJINYATh THIIOTE3Y OT (1)aKTa;

= TOTOBHOCTH U CHOCO6HOCTb BECTU AUAJIOr € APYruMHu JIFOOAbMHU, AOCTHUIAaTh B HEM
B3aMMOIIOHUMAaHUsA, HAXOOHUTb O6H_II/Ie HEJI U COTPYAHHUYATE B UX JOCTUKCHUU,

= HAaBBIKU COTPYAHHYECTBA CO CBCPCTHUKAMHU, ACTbMU MIIAALICTO BO3pacTa, B3POCJ/IBIMU B
oOpa3oBaTenbHOH, OOLIECTBEHHO MOJIE3HOW, Y4eOHO-UCCIENOBATEIbCKON, MPOSKTHON U
APYTrUux BUAAX ACATCIBHOCTH;



2)

3)

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHUIO, B TOM YHCJIE CaMOOOpPa3OBaHHIO, Ha
NPOTSDKEHUH BCEH »KU3HH, CO3HATENIbHOE OTHOIIEHHE K HEMPEPBIBHOMY 00Pa30BaHUIO KaK
YCJIOBHUIO yCHEITHOW NMpodecCUOHANBHON 1 O0IECTBEHHON AeSITEIbHOCTH,

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIFOYAsi 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA,

OCO3HaHHBIN BbIOOp Oynymel npodeccun w BO3MOXKHOCTEH peau3alii COOCTBEHHBIX
JKU3HEHHBIX TUIAHOB, OTHOIIEHHE K MPOPECCHOHATBLHON eATENbHOCTH Kak BO3MOKHOCTH
yUYaCTHsl B PELIEHUH JIMYHBIX, OOMIECTBEHHBIX, FOCYIAPCTBEHHBIX, OOINEHAIIMOHATBHBIX
npobiem.

8 MEMAnPeoMenmHoM HANPasIeHuu

yMEHHE CaMOCTOSTEJIbHO OMNpPEAeNATh LeIH [SSITEIbHOCTH U COCTaBJISATh IUIAHBI
NeSITeJIbHOCTH, CaMOCTOSITENIbHO OCYIECTBIATh, KOHTPOJUPOBATH M KOPPEKTHPOBATH
NeSITeJIbHOCTD, MCITOJIb30BATh BCE BO3MOMKHBIE PECYPChI IS JOCTHIKEHHUS TIOCTABJIEHHBIX
Heneil W peanu3alid IJIAHOB JEATENbHOCTH, BbIOMPATh YCIEIIHbIE CTPATerHd B
Pa3NUYHBIX CHUTYAIIHsX,

yMEeHUE MPOAYKTUBHO OOMAThCs M B3aMMOMAEHCTBOBATH B MPOIECCE COBMECTHOM
NesITeJIbHOCTH, YYUTBIBATH TMO3UIHH OPYTHX YYACTHUKOB MEATENbHOCTH, 3(PdeKTHBHO
pazpernaTh KOH(IUKTHL,

BJaJICHUE HAaBbIKAMH TIO3HABATENbHON, Y4YeOHO-HCCIEAOBATENbCKONH U MPOEKTHOMN
NesITeJIbHOCTH, HaBbIKAMHU paspelieHust MpodyiemM, CrnocOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TIOMCKY METOMOB peIlIeHHs] MPAKTHUECKUX 3aaad, NPUMEHEHHIO
Pa3NIUYHBIX METOIOB MIO3HAHUS,

TOTOBHOCTb M CIOCOOHOCTb K CAMOCTOSATENbHOH HH(pOPMALMOHHO-TIO3HABATEIbHON
NesITeJIbHOCTH, BKIIFOYas yMEHHWE OPHEHTHUPOBAThCS B  Pa3jIMYHBIX HMCTOYHHKAX
uH(pOPMAIINH, KPUTHUECKH

OLIEHUBATh U HHTEPIPETUPOBATH HHOOPMAIIHIO, TIOJYIAEMYO M3 Pa3IMYHBIX UCTOYHUKOB,
yMEeHUE UCIOJIb30BaTh CPEACTBA HHPOPMALIMOHHBIX H KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA B
pelIeHn KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OPTaHU3AIMOHHBIX 3a7a4 C COOJIFOAeHUEM
TpeOOBaHUI DSPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHusl,
MPABOBBIX U ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOMN 0€30MacHOCTH;

BJIaJICHHE SI3bIKOBBIMH CPEICTBAMU — YMEHHE SICHO, JIOTHYHO U TOYHO H3JIaraTh CBOKO
TOYKY 3PEHUsI, UCIIOJB30BATh a/IEKBATHBIE SI3bIKOBBIE CPEICTBA;

BJaJicHHE HaBbIKAMU [IO3HABATENbHOM pe(IIEKCHH KaK OCO3HAHUS COBEPIIAEMbBIX
NEeWCTBUIA M MBICJTUTENIBHBIX MPOLIECCOB, UX PE3yJNbTATOB W OCHOBAHHM, I'PAHUIl CBOErO
3HAHUS U HE3HAHHS], HOBBIX MMO3HABATEIbHBIX 3a/1a4 U CPEACTB UX HOCTHKEHHUSI.

8 HPEOMEMHOM HANPAGIEeHUU

c(OPMHPOBAHHOCTb MPEACTABJIEHU O MaTeMaTHKE KaK 4YacTh MHPOBOH KYJIBTYPbI U O
MecTe MaTeMaTHKd B COBPEMEHHOW IMBWIIM3ALMH, O CHoco0ax OmucaHwWsi Ha
MaTeMaTHYECKOM SI3bIKE SIBJIEHUI PealbHOrO MHPAa,

cOPMHUPOBAHHOCTh MPENCTABICHUH O MATEMAaTUYECKUX TMOHSATHSX KaK O BaKHEHINX
MaTeMaTHYECKUX MOJENSX, MO3BOJISIIOIIUX OIMUCHIBATh W HM3y4aThb pa3HbIe MPOLECCHl U
SIBIICHMSI,

MOHUMaHKHE BO3MOKHOCTH aKCHOMATHYECKOTO MOCTPOEHHUS] MATEMATUIECKHX TEOPHIA,
BJIaJCHHE METOMAaMU JOKA3aTENbCTB M aJrOPUTMOB pEIIEHUs, YMEHHE WX NPHMEHSTH,
MPOBOIUTD OKA3aTebHbIE PACCYKICHUS B XO/I€ PEIIeHHUs 3a71a4,

BJaJCHHE CTAHAAPTHBIMH MNPUEMAMH pELIEHUs PAIHOHANBHBIX W HMPPALHOHAJBHBIX,
MOKa3aTeJIbHbIX, CTEMEHHBIX, TPUTOHOMETPHYECKUX YPaBHEHUN U HEPABEHCTB, UX CHUCTEM;
HCTIOJIb30BAHHE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM 4YHCIE [UIsl MOHCKA MyTH
peleHrs U WILTIOCTPALIUU PEIIeHUs] YPaBHEHUH 1 HEPABEHCTB;

c(OPMHUPOBAHHOCTb MpPEACTaBIeHUH 00 OCHOBHBIX TMOHITHSAX, HAEIX M METOJax
MaTeMaTHYECKOrO aHaIN3a,



c(pOpPMHPOBAHHOCTh MPEACTABICHUH O MPOLEcCaX U SBJICHUSAX, UMEIOIINX BEPOSTHOCTHBIN
XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJbHOM MHpE, 00 OCHOBHBIX MOHSATHSIX
3JIEMEHTApHOU TEOPHUH BEPOATHOCTEH, chOPMUPOBAHHOCTh YMEHHI HAXOIUTh U OLIEHUBATH
BEPOSITHOCTH HACTYIUICHUsI COOBITHI B MPOCTEHIINX MPAKTHUYECKUX CUTYALUsIX U OCHOBHBIE
XapaKTePUCTUKH CIIyYalHbIX BEJIUYMH,

BJIQJICHUE HABBIKAMH HCIOJIb30BAHUS IOTOBBIX KOMIBIOTEPHBIX MPOrPaMM IPU PELIEHUU
3a1ad.

BJIA/ICHUE OCHOBHBIMU TOHATHSMU O IUIOCKUX U IPOCTPAHCTBEHHBIX TI'€OMETPUYECKHUX
¢durypax, WX OCHOBHBIX CBOWCTBaX; C(OPMHPOBAHHOCTb YMEHHS pAaCIO3HaBaThb Ha
YepTekax, MOAEINSX U B PEAIbHOM MHPE reOMeTpUdIecKre (GUTrypbl, MPUMEHEHNE H3YIECHHBIX
CBOWCTB reoMeTpudecKkux Guryp u GopMys1 Al pelieHnst TeOMETPUYECKHUX 3a7a4 U 3a1a4 C
MIPAKTUYECKUM COAEPKAHUEM,

c(pOPMHPOBAHHOCTh MPEACTABICHUH O HEOOXOOMMOCTH IOKa3aTeJIbCTB MPHU OOOCHOBAHHUH
MaTEMaTUYECKUX YTBEPXKACHUI W pPOJM AaKCUOMATUKH B MPOBENCHUM ACIYKTHBHBIX
PacCykKIEHUN, BJIAJEeHUE METOJAMHU NOKAa3aTEJIbCTB U AJTOPUTMOB PELICHUS;, YMEHHE HUX
MPUMEHSATD, TPOBOJAUTH JOKA3aTENbHBIE PACCYKACHUS B XO[€ PELICHUs 3aAa4.

ILnannpyemsle pe3yjbTaTbl H3y4eHHst MaTeMaTHKH B 10-11 kiaaccax

JIEMEHTBI TEOPHUHA MHOKECTB M MATEMATHYECKOM JIOTAKH
Buinycknuk nayuumes:

OmnepupoBath Ha 06a30BOM YPOBHE MOHATUSMH: KOHEUHOE MHOJKECTBO, SJIEMEHT MHOYKECTBA,
MOJIMHOKECTBO, NEpeceueHne U 00beTUHEHNE MHOYKECTB, YMCIOBbIE MHOJKECTBA Ha
KOOPJMHATHON MPSIMOM, OTPE30K, UHTEPBAJ,

ONepHPOBATh Ha 0A30BOM YPOBHE MOHITHAMU: YTBEPKACHUE, OTPULIAHUE YTBEPKICHUS,
UCTHHHBIC U JIOKHBIE YTBEPIKIEHUs], TPUYNHA, CJIEACTBUE, YACTHBIN Ciiy4yail o01mero
YTBEPXKAECHUS, KOHTPIIPUMED;

HAXOJIUTh MepeceYeHre 1 OOBETNHEHHNE IBYX MHOXKECTB, IPEACTABICHHBIX rpad)UuecKn Ha
YHUCJIOBOW NMPSIMOU;

CTPOUTH HA YUCJIOBOU NMPSIMON MOJAMHOKECTBO YHCIOBOrO MHOXKECTBA, 3aJaHHOE
MPOCTEUIIUMH YCIOBUSIMU,

PacIio3HABATh JIOXKHBIE YTBEPIKIEHHS, OITUOKH B PACCYKIACHUSAX, B TOM UHUCIIE C
WCIIOJIb30BAHUEM KOHTPIIPUMEPOB.

B nosceonesnoii sicuznu u npu usyvenuu Opyzux npeomemos:

HUCIIOJB30BATH YHMCJIOBBIC MHOXXECTBA Ha KOOpHHHaTHOﬁ HpﬂMOfI AJIsL OMMUCAHUS PEATIBbHBIX
MPOLIECCOB U SIBJICHUM,

MNPOBOAUTDL JIOTUYCCKUE PACCYKACHUA B CUTyalUAX HOBCGHHGBHOfI JKHU3HU

Boinycknuk nojiyuum 603mMoicHOCHIb HAYUUMIBCA:
III. BotnyckHuk noayuum 603MONCHOCHIb HAYHUMIbCA

OrnepupoBaTb MOHATUSIMHM: KOHEYHOE MHOXKECTBO, 3JIEMEHT MHOXECTBA, IOJMHOMKECTBO,
nepeceueHne U OOBbEIMHEHNE MHOXKECTB, YHCIOBbIE MHOXKECTBA HA KOOPAMHATHOHN MPSIMOH,
OTPE30K, HWHTEPBAJ, IONYUHTEPBAJ, NPOMEKYTOK C BBIKOJIOTOH TOUYKOH, rpaduieckoe
MPEACTABICHUE MHOKECTB HA KOOPANHATHOU IJIOCKOCTH,

ONEPUPOBATh MOHATUSAMU. YTBEPXKICHUE, OTPULIAHUE YTBEPXKACHUS, UCTUHHBIE U JIOXKHbBIE
YTBEPIKIEHUS, IPUYUHA, CIIEACTBUE, YACTHBIN Ciiy4dail o01mero yTeep kaeHust, KOHTPIpUMED;
MIPOBEPSTE NPUHAIJIEKHOCTD 3JIEMEHTA MHOXKECTBY,

HAXONUTh TMepeceyeHne ©u OOBEAMHEHHE MHOXECTB, B TOM 4YHCIIE TPENCTaBICHHBIX
rpadpuuecKy Ha YMCIOBOH MPSIMOH M HA KOOPAMHATHOM TIOCKOCTH,

NPOBOIUTH JOKA3aTEIbHbIE PACCYKACHUS sl OOOCHOBAHUS HCTUHHOCTH YTBEPKICHHH.

B noscenHeBHON KM3HU U IPU U3YYEHUH OPYTUX NPEIMETOB!

HCIIOJIB30BaTh 4YHUCJIOBBIE MHOXKECTBA HAa KOOPAMHATHOW MpPsIMOH M HAa KOOPAWHATHOMU
MJIOCKOCTH [Tl OITUCAHUS PEANIbHBIX MPOLECCOB U SIBJICHUM;



- TPOBOAMTH JOKA3aTENbHBIC PACCYKACHHUS B CHTYALUSAX ITOBCEIHEBHON XKU3HH, MTPH PEIICHUN
3a7a4 U3 APYrUx NPEeAMETOB

YU CJIA U BBIPAYKEHUSA

Buinycknuk nayuumes:

- OmepupoBarb Ha 0A30BOM YPOBHE MOHATHSIMH. LEJIO€ YHCIIO, TETUMOCTb YHCEI,
OOBIKHOBEHHasI POOb, NeCITHYHAS APOOb, PALIHOHAIBHOE YHCIIO, TPUOIIKEHHOE 3HAUECHUE
YHCIIa, 9aCTh, OJIS, OTHOIICHHUE, MTPOLICHT, MOBBILICHUE U MTOHIKEHNE Ha 3aJaHHOE YUCIIO
MPOLIEHTOB, MacITad;

- omepupoBaTh Ha 0a30BOM yPOBHE MOHATHUSAMH: JIOTAPU(PM YUCIIA, TPUTOHOMETPHUYECKAsT
OKPY’KHOCTb, IPafyCHasi Mepa yria, BEIMYNHA YIJIa, 3alaHHOr0 TOYKOH Ha
TPUTOHOMETPHUECKOH OKPY’KHOCTH, CHHYC, KOCHHYC, TAHT'€HC M KOTAHI'€HC YIJIOB, HIMEIOIIHX
NPOM3BOJIbHYIO BEIUYHHY;

- BBINOJHATH apUPMETHICCKHE NSHCTBHS C LIEBIMU M PAlIMOHAIbHBIMHU YUCIIAMH;

- BBINOJHATH HECJIOXKHBIE MPeoOpa30BaHMUs YUCIIOBBIX BBIPAKEHUH, CONEPIKAIINX CTETIEHN
quce1, MO0 KOPHH U3 YUCe, OO0 JIoTapu(pMbl YUCEIT,

- CpaBHHUBATh PALIMOHAIBHBIE YHCIA MEXIY COOOI;

- OLEHHMBATh U CPABHUBATDH C PAIIIOHAIbHBIMU YHCIAMH 3HAUYEHHSI LIEJIBIX CTETIEHEeH YHCed,
KOpHEH HaTypaJIbHOW CTETIEHU U3 YUCEJI, JIOrapu(pMOB YHCEN B MPOCTHIX CIyHasIX;

- u300pakaTh TOUYKAMHU Ha YHCJIOBOW MPSMOM LieJble U PAllMOHAIbHbIC YHCTIA;

- u300pakaTh TOUYKAMHU Ha YHCIIOBOW MPSMOM LieJble CTETIEHN YHCell, KOPHU HATYPaJbHON
CTETIEHU W3 YUCEJI, JIOTapU(PMBbI UUCEN B IIPOCTHIX CIYYasiX;

- BBINOJIHATH HECJIOJKHBIE TPeoOpa3oBaHMs LEJbIX U IPOOHO-PALIMOHANBHBIX OYKBEHHBIX
BBIPAKECHUIA,

- BBIPAXaTh B MPOCTEHUIINX CIyHasiX U3 PABEHCTBA OJIHY MEPEMEHHYIO UYepe3 IPyTHe;

- BBIYHCISTH B MIPOCTBIX CITy4YasX 3HAYCHHS YHCIOBbIX U OYKBEHHBIX BBIPAKEHHIH,
OCYIIECTBIISAST HEOOXOIMMBIE TIOACTAHOBKH U NIPE0Opa3OBaHUs,

-  n300paXkaThb CXEMATHUYECKH YTOJI, BEIMYMHA KOTOPOTO BBIPAXKEHA B rPagycax;

- OLEHHUBATh 3HAKU CHHYCA, KOCHHYCA, TAHI'€HCA, KOTAHT€HCA KOHKPETHBIX YIJIOB.

B noeceonesnoit yscu3nu u npu uzydeHuu Opyzux yuedHsvix npeomenos:

- BBINOJHATH BBIYUCIICHUS TIPU PEIIEHUH 3314 PAKTUIECKOTr0 XapaKkTepa;

- BBINOJHSATH MPAKTHYECKUE PACUYETHI C UCTIONB30BAHUEM ITPH HEOOXOMMOCTH CIIPABOYHBIX
MaTepPHaJIOB U BBIYUCIUTEIbHBIX YCTPOICTB;

- COOTHOCHTb PEaJIbHbIC BEIMYMHBI, XaPAKTEPUCTHKH OOBEKTOB OKPYIKAIOLIET0 MUPA C X
KOHKPETHBIMHU YHCJIOBBIMU 3HAUYECHUSIMI,

- HCIOJIb30BaTh METOJbI OKPYTIICHUS, MPUOIIKEHHS U IPUKUAKY NP PeIlEeHUH
NPAaKTUYECKHX 3a/1a4 TOBCEIHEBHOMN JKU3HU

Boinycknuk nojiyuum 603mMoicHOCHIb HAYUUMIBCA:

- (C80600HO Onepuposams NOHAMUSMI: YeJloe YUCTO, OeAUMOCHb Ylce]l, OObIKHOBEHHAS!
0pobb, Oecsimuynas Opobs, paYUOHATLHOE YUCTO0, NPUOTUNCEHHOE 3HAYEHUE YUCIA, YACTb,
0015, OMHOULe e, NPOYEHM, NOBbIULEHIE U NOHUJICEHUE HA 3A0AHHOE YUCTIO NPOYEHMOE,
macumao,

- HpUBOOUMb NpUMEpPsL YUCE C 3AOAHHBIMU CEOUCMBAMU OeTUMOCTIU;

- ONepupoBams NOHAMUAMU. TO2APUPM YUCAA, MPULOHOMEMPUYECKSL OKPYIHCHOCHb,
PAOUAHHASL U 2PAOYCHASL MepA Yend, 6eTUYUHA Yead, 3a0aHN020 MOYKOH HA
MPULOHOMEMPUUECKOT OKPYICHOCHIU, CUHYC, KOCUHYC, MAHCEHC U KOMAHEHC Y2108,
UMETOWUX NPOUZCOTLHYIO GETUYUIY, YUCTA € U T,

- GLINOIHAMb ApUPMemuYecKue OeticCmeus, Couemas YCmuole U NUCbMEHHbIe NPUEMbI,
NPUMEHAA NPU HEOOXOOUMOCIU GBINUCTUMENTbHBIE YCMPOTICMEA,

- HAXOOUMb 3HAYEHUsI KOPHSL HAMYPATbHOU CIeneny, Cmenenu ¢ payuoHATbHbIM
nokasamenem, 102apu@ma, UchoIb3yA Npu HeOOXOOUMOCHIU GLINUCTUMENbHBIE YCMPOTICMEA,



- NONb306aMbCA OYEHKOI! U NPUKUOKOI NPU NPAKMUYECKUX PACUEmAX,

- HPOBOOUMD NO U36ECMHBIM (DOPMYIAM U NPAGUIAM NPEOOPA306AHUSL DYKEE HHBIX
BLIPAdKCEHUT, GKAIOYAIOUSUX CINENEHU, KOPHU, 102apUDMbL U MPULOHOMEMPUYECKUE DYHKYUU,

- HAXOOUMb 3HAYEHUSL YUCTIOBbIX U OYKBEHHBIX 8bIPANCEHUIl, OCYUIECMGIISS HeOOX0OUMbIE
NOOCMAHOBKU U NPEeOOPA306AHUSL,

- U300padcamv cXeMaAmu4ecKku Y20, 8eIUYUHA KOMOPO2O GbIPANCEHA 6 2PA0YCcax Ul
pAoUaHax;

- UCNONB306aMb NPU PeUeHUU 3a0ay MAOIUYHbIE 3HAYEHUS MPULOHOMEMPUYECKUX PYHKYUTL
Yenos;

- GBINOAHAMb NEPEBOO GENUNUHBL V2T U3 PAOUAHHOM MepPbl 6 2PAOYCHYIO U OOPAMHO.

B noeceonesnoit scu3nu u npu u3y4eHuu Opyzux y4edHsIx npeomemos:

—  BBINONHAMY OCICMBUS C YUCIOBBIMU OAHHBIMU NPU PEULeHUU 3A0ay NPAKMUYECKO20
xapaxkmepa u 3a0ay u3 pasiuyHsIX 001acmedl 3HAHU, UCNONb3Ys NPU HEOOXOOUMOCU
CHPABOYHbIE MAMEPUATLL U BBINUCTUMENbHBIE YCMPOUCMEA,

- OYeHUusamsv, CPAGHUBAMb U UCHONb306AMb NPU PEULeHUU NPAKMUYECKUX 3A0aY YUCTOBbIE
3HAYEHUA PEAIbHBIX GeNUYUH, KOHKDEMHbIE YUCI06bIe XAPAKMEPUCMUKU 00bEKMO8
OKPYIHCAIOUIe20 MUpa

YPABHEHUA U HEPABEHCTBA

Boinycknuk nayuumcs:

- Pemarb nuHeiiHbIe ypaBHEHUS U HEPABEHCTBA, KBalpaTHbIE YPaBHEHU,

- pemats JorapupMUIECKHe YpaBHEHNS BUAA log , (bx + ¢) = d u npocTeiimne
HepaBeHCTBa Buja log , x < d,

- pelaTh MOKA3aTebHbIC YPaBHeH s, Buaa a ‘= d (rme d MOKHO IPEICTABHUTD B BULE
CTETeHH C OCHOBAHHMEM () M TIPOCTEHIIIe HEpaBeHCTBa Buna @ < d  (rame d MOXKHO
MIPEICTaBUTD B BUJE CTENIEHU C OCHOBAHUEM Q);.

- IPUBOJAUTH HECKOJIbKO PUMEPOB KOPHEH MpocTeliiero TpPUroHOMETpUUECKOTr0 YpaBHEHHS
BUJA: SIN X =a, COSX=a, tgXx=a, ctg x =a, T a — TAOIUIHOE 3HAUCHUE
COOTBETCTBYIOLIEH TPUTOHOMETPHUYECKOH (DYHKIIMH.

B nosceonesnoil sicusnu u npu uzyuenuu Opyzux npeomMemos:

-  COCTaBJIATh U pellaTh YPaBHEHUsI U CUCTEMbI YPaBHEHUI PU PELIEHUH HECIOXKHBIX
MPaKTUYECKUX 3a7a4

Boinycknuk noiyuum 603M0MHCHOCHIb HAYHUMbBCA:

- Pemarp paunonanpHbIe, MOKa3aTeIbHbIE U JOrapupMUIECKHe YPAaBHEHNSI U HEPABEHCTBRA,
IpocTeiile HppaLuOHaIbHble U TPUTOHOMETPUYECKHE YPABHEHUs], HEPABEHCTBA U UX
CUCTEMBI,

- HCHOJBb30BaTb METOABI PELIEHUS YPAaBHEHU: IPUBEACHNE K BUly IIPOU3BEIEHUE PABHO
HYJIFO» WJIN «4aCTHOE PaBHO HYJIIO», 3aMEHa NePEMEHHbIX

- HCHOJb30BaTb METOA MUHTEPBAJIOB JJIS PELIEHUs] HEPABEHCTB;

- HCIOJIB30BaTh rpauaecKuil METON AJIsl MPUOIIFKEHHOTO PEIIeHHUs YPaBHEHUH U
HEPaBEHCTB;

- n300paxkaTh HA TPUTOHOMETPUYECKOH OKPY>KHOCTH MHOKECTBO PELICHUH NP OCTEHIINX
TPUTOHOMETPUUECKUX YPaBHEHUIN U HEPABEHCTB;

- BBINOJHSTH OTOOP KOPHEN YpaBHEHUH HIIN PEIIEHUI HEPABEHCTB B COOTBETCTBUU C
JOTIOJHUTETIbHBIMU YCJIOBUSIMU U OIPaHUYEHUSMU.

B noBcenHeBHOM XKU3HHU H NP U3YYEHHH JPYTUX Y4eOHBIX MPeAMeTOB:

- COCTaBJISTb U pellaTh YpaBHEHHs, CUCTEMbl YPaBHEHHI U HepaBeHCTBA MPHU PELICHUH 3a/1a4
Opyrux yueOHbIX PEAMETOB,

- HCHOJBb30BaTh YPaBHEHUs U HEPABEHCTBA JJIsl IOCTPOEHUS U UCCIIeI0BAHUS POCTENIINX
MaTeMaTUYECKUX MOJeNiel peajibHbIX CUTYyaLUi UIH NPUKJIAIHbIX 33724,



- yMeTb HHTEPINPETHPOBATh NOJYYEHHBIH NPU pPELICHUH YpPAaBHEHHs, HEPABEHCTBA WU
CHCTEMBI PE3yJIbTAT, OLIEHUBATh €ro MpPaBIONOAoOMe B KOHTEKCTE 3aJaHHOW peajbHOM
CUTYAIMH WIN NPUKIIATHON 3a1a91

OYHKIINHN

Buinycknuk nayuumes:

- OmepupoBarb Ha 0a30BOM YPOBHE MOHITHAMHU: 3aBUCUMOCTD BEJIMYUH, (PYHKIHSA, APTYMEHT
U 3HaueHue QyHKINH, 00JIaCTh ONPENETICHNsT 1 MHOXKECTBO 3HaUeHUH QyHKINH, rpaduk
3aBHCUMOCTH, rpaduk GyHKUNUHU, HYJIU (PYHKLIHUU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
BO3PACTaHHE Ha YHCIOBOM MPOMEXKYTKE, YOBIBAHHE HA YUCIOBOM IMPOMEXKYTKE, HANOObIIEe
U HaMMeHbIlee 3HaueHne GYHKIIMH Ha YUCIOBOM MPOMEXKYTKE, IEPHOANYECKast (yHKIIHS,
HepHOL;

- omepupoBaTh Ha 0Oa30BOM ypOBHE MOHATUSMU: MPsiMast U 00paTHAast MPOMOPLIHOHAIBHOCTD
JUHEWHAas, KBaIpaTU4Has, JorapupMUIeckas 1 rmokasarenbHas (PyHKLNH,
TPUTOHOMETPHUECKHE (PYHKIIUH;

- pacmno3HaBaTh rpaduku IeMEHTAPHBIX (PYHKIMNA: IPSMON U 0OpaTHOH
NPONOPUHOHAIBHOCTH, JTHHEHHOH, KBAIPAaTUIHOH, JJOrapupMUIecKol 1 MOKa3aTeIbHON
(bYHKUMHA, TPUTOHOMETPUUECKUX (DYHKIIHIA;

- COOTHOCHTH IpapyKu 3JI€MEHTAPHBIX QYHKIHI: PpsiIMOil 1 0OpaTHONH MPONOPLIMOHAIBHOCTH,
JTUHEWHOMH, KBaAPATHYHOH, JIOTApUPMHUECKOH U MOKA3aTeNbHOH (PYHKIIHH,
TPUTOHOMETPHUECKUX PYHKUUH ¢ HOpMyJIaMH, KOTOPBIMH OHH 3a1aHBbI,

- HaxOIUTH IO rpaduKy NpHOMDKEHHO 3HaYeHHUs (PYHKIIMU B 33JaHHBIX TOUKAX;

- ompenensaTs no rpaduky cBoHcTBa QYHKIUH (HYJIH, IPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
MPOMEKYTKH MOHOTOHHOCTH, HAaNOOJIbIINE U HANMEHBIINE 3HAYSHHS U T.11.);

- CTPOUTH 3CKU3 rpaduka PyHKLUNH, yIOBICTBOPSIOLIEH NPUBEICHHOMY HA0OPY YCIOBUH
(mpomexxyTKH Bo3pacTaHus / yObIBaHMsI, 3HaUeHNE (PYHKIIUU B 3a1aHHON TOYKE, TOUKH
HKCTPEMYMOB H T.1I.).

B noeceonesnoii sicuznu u npu uzyueHuu Opyzux npeomemos:

- ompenensTh No rpadykaM CBOHCTBA peabHBIX MPOIECCOB U 3aBUCUMOCTeN (HanbOobinue u
HAMMEHBLINE 3HAYCHUS, TPOMEKYTKH BO3PACTAHUS U YOBIBAHUS, POMEXKY TKH
3HAKOTIOCTOSIHCTBA U T.11.);

- HHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON MPAKTUYECKON CUTYALIUH

BbinycKHUK ROJIYYUM 603MONCHOCHID HAYHUUMIBCA:

- OmnepupoBaTh NOHATHIMU: 3aBUCUMOCTD BEJTMYUH, (PYHKIIHS, apTYMEHT U 3HAUEHHUE
¢byHKIMH, 00NACTh ONpeneIeHNs 1 MHOJKECTBO 3HaUeHUH PpyHKuMH, rpaduk 3aBUCUMOCTH,
rpaduk GyHKUNH, HYJTH (PYHKINH, TPOMEKYTKH 3HAKOMOCTOSIHCTBA, BO3PACTAHHE HA
YICIIOBOM MPOMEXKYTKE, YOBIBAHHE HA YHUCIOBOM MPOMEXKYTKE, HauOObIee 1 HANMEHbIIee
3HaYeHHe (PYHKIUU Ha YHCIOBOM MPOMEKYTKE, IEPUOANIeCcKas (PYHKIUS, TIEPHOA, YETHAS U
HeueTHast QyHKIHH;

- ONepUpPOBATh MOHITUSMH: MPsiMast U 00paTHast MPONOPIHMOHATBHOCTD, JIMHEHHAS,
KBaJpaTU4HAas, JorapupMuIecKkas 1 rnokasaresnbHast pyHKIUH, TPUTOHOMETPUIECKHE
byHKIUY,

- OmnpenensaTh 3HaUeHHE (PYHKIHUU N0 3HAYEHUIO apTyMEHTa IPH Pa3IMUHbIX criocodax
3ananus QyHKIUY,

- CTpOUTbh rpaduKku N3yueHHbIX (QYHKIHH;

- ONHCHIBATH O rpauKy U B MPOCTEHINNX CiIydasx 1o (popmylie moBeIeHNne U CBOMCTBA
byHKUMHA, HAXOAUTH MO rpaduKy GyHKIHNH HAHOONBIINE U HANMEHbIINE 3HAYCHNUS,

- CTPOUTb 3CKU3 rpaduka QyHKLINH, yIOBIETBOPSIOIIECH NPUBEACHHOMY Ha0OPY yCIOBHN
(mIpoMeXyTKH BO3pacTaHus1/yObIBaHuUs, 3HaUeHHE (PYHKIIMH B 33JaHHOM TOUKE, TOUKU
HKCTPEMYMOB, ACUMITOTBI, HYJIU PYHKLUHU U T.1.);



- pemaTth YpaBHEHUS, MIPOCTEHIINE CUCTEMbI YPABHEHHH, UCTIONB3YS CBONCTBA QYHKIUI U X
rpadpuKoB.

B noBceaHeBHOI :KM3HH M IPH U3YYE€HHH APYTHX Y4eOHbBIX PEAMETOB:

- ONpeAeNsaTh Mo rpadukaM U UCIOIB30BATh AJIS PELICHUS PUKIAJHBIX 334 CBOWCTBA
peanbHBIX NMPOLIECCOB M 3aBUCUMOCTEH (HanOObIINe 1 HANMEHBLINE 3HAYCHUS,
MPOMEKYTKH BO3PACTaHMs U YOBIBAaHUS (PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
ACHMIITOTBL, IEPUOS H T.IL.),

- HHTEPIPETHUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON MPAKTUYECKON CUTYallNH,

- ompemensaTb MO rpaduKaM NPOCTEHIINE XaPAKTEPUCTUKH MEPUOTUYECKUX IPOLECCOB B
Ouonorun, SKOHOMHUKE, My3bIKe, PAIHOCBA3N U 1p. (aMIUTUTY1a, IEPUOA U T.11.)

SJIEMEHTBI MATEMATUHYECKOTI'O AHAJIN3A

Buinycknuk nayuumes:

- OmepupoBarb Ha 0a30BOM YPOBHE MOHSITHAMH. MPOU3BOIHAS QPYHKIIMH B TOUKE, KacaTeIbHAS
K rpaduKy GyHKINH, TPOU3BOAHAS QYHKIIHH,

- ONpeneNsATh 3HAUEHHUE MPOU3BOIHON QYHKIIMH B TOUKE IO U300PAKEHUIO KAaCaTENbHOMN K
rpaduKy, IpOBEIEHHON B 3TOH TOUKE;

-  pelaTh HECJOXHBIE 3a/1aYH HA MPUMEHEHHUE CBSA3H MEXIY MPOMEKYTKAMU MOHOTOHHOCTH U
TOUYKAaMH 3KCTpeMyMa (QyHKIUH, C OOHOH CTOPOHBI, U IIPOMEKYTKAMH 3HAKOIIOCTOSIHCTBA U
HYJISIMH ITPOU3BOHOM 3TOH (PYHKLNHU — C IPYTOH.

B nosceonesnoii sicuznu u npu usyuenuu Opyzux npeomemos:

- TOJB3YACH TpadiKaMH, CPaBHUBATH CKOPOCTH BO3PACTAHUS (POCTA, MOBBIICHUS,
YBEJIMYESHUS U T.11.) WIN CKOPOCTH yObIBaHMS (TTANEHSI, CHIDKEHHSI, YMEHBIIEHUS H T.I1.)
BEJIMYHMH B PEaJIbHBIX MPOLIECCAX;

- COOTHOCHUTH IpapvKi peasbHBIX MPOIIECCOB U 3aBUCUMOCTEH C UX OMHUCAHHSMH,
BKJTFOYAIOIUMH XaPAKTEPUCTHKH CKOPOCTH M3MeHeHUs1 (ObICTPBII pOCT, IJIaBHOE
MOHIKEHUE U T.11.);

UCTIONIb30BaTh IPadMKH PeabHBIX MPOLECCOB U PEIISHHs HECJIOXKHBIX MPUKIATHBIX 33724, B

TOM YHCJIe OIPEeAeIsisi 10 rpaduKy CKOPOCTh XOJ1a MpoLecca

BoinycKHUK ROJIYYUIM 603MONCHOCHD HAYUUMIBCA:

- OmnepupoBaTh NOHATHIMU: POU3BOAHAS (PYHKIIMH B TOUYKE, KacaTesbHas K rpaduky
¢byHKUMH, Tpou3BOAHAsA (PYHKLINY,

- BBIYUCIATH MPOU3BOIHYIO OMHOUYJIEHA, MHOTOYJIEHA, KBAIPATHOTO KOPHS, IPOM3BOIHYIO
CYMMBI () yHKIIHIA;

- BBIYUCIATH MPOU3BOIHBIC JIEMEHTAPHBIX (PYHKUHUN U MX KOMOMHALIUH, HCTIOB3Ys
CTIPaBOYHBIE MAaTEPHAJIBI,

- HCCIIENO0BATh B MPOCTEHINNX CiTydasX (yHKIMH HA MOHOTOHHOCTb, HAXOAUTb HAMOOJBIINE U
HAVMEHbLINE 3HAaYeHUs PyHKLIUH, CTPOUTh IpadIKi MHOTOUJICHOB M MTPOCTEHIIINX
pPaLMOHATBHBIX (DYHKIMI C HCIIOJIb30BAHUEM arapara MaTeMaTHUECKOTO aHAIN3A.

B noBceaHeBHOI :KM3HH M IPU U3YYE€HHUH APYTHX Y4eOHBIX MPEIMETOB:

- pemaTh NPUKJIATHBIE 331a4H U3 OMONOTHH, PU3NKH, XUMUH, SKOHOMHUKH U APYTHUX
NPEIMETOB, CBSA3aHHBIE C HCCIEIOBAHUEM XapaKTEPUCTHK PEAbHBIX MPOLIECCOB,
HAXO)KICHUEM HauOOJbIINX U HAUMEHBIINX 3HAYEHUH, CKOPOCTH U YCKOPEHHS U T.I1.;
UHTEPIPETUPOBATD MOJYICHHBIC PE3YJIbTATHI

CTATHCTHKA U TEOPHSI BEPOATHOCTEM, IOTNKA I KOMBUHATOPHKA

Buinycknuk nayuumes:

- OmnepupoBath Ha 6a30BOM YPOBHE OCHOBHBIMH OITUCATEIBHBIMH XaPaKTEPUCTHKAMU
YHUCJIOBOTO HaOOpa: cpeaHee apupMeTHIeckoe, MeAnana, Handobinee 1 HANMEHbIIIee
3HAYEHUS,

- omnepupoBaTh Ha 0A30BOM YPOBHE MOHATHUSIMH: YaCTOTA U BEPOSTHOCTDb COOBITHSI, CITy4aitHbIN
BBIOOp, OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMI,



BBIUUCIISITE BEPOATHOCTH COOBITHIA HA OCHOBE TMOACYETA YNCIIa UCXOMOB.
B nosceoneenoii sicuznu u npu uzyueHuu Opyzux npeomemos:
OLICHUBATh U CPABHUBATH B MIPOCTHIX CIyUasIX BEPOSTHOCTH COOBITUI B peaslbHON KU3HUY,

YUTaTh, COMNOCTABJIATh, CPAaBHUBATH, HHTEPIPETUPOBATH B MPOCTBIX CIIy4asiX pPeaJbHbIE
TaHHbIE, IPEACTABICHHbIC B BUAE TaONHLI, 1UarpamMmm, rpagpuKos

BblnyCKHuK ROJIYYHUNTL 6O3MOMNCHOCHLD HAYHUMbBCA:

HNwmerts npencraBneHne 0 TUCKPETHBIX U HEPEPBIBHBIX CIIy4YalHbIX BEINYNUHAX U
pacnpeneneHusx, O He3aBUCUMOCTHU CITy4YalHbIX BEJINYUH,

HMMETb NPEACTABICHUE O MATEMAaTHYECKOM OXXUAAHUU U TUCIIEPCUH CITyYalHbIX BEJIUYHH,
MMETb NPEACTABICHUE O HOPMAJIBHOM PacIpenesleHHH U IPUMEPAX HOPMAJIBHO
pacnpeneNeHHbIX ClTy4YaiHbIX BEJIUYHH,

MOHUMATh CyTh 3aKOHA OOJIBININX YHCET U BEBIOOPOYHOTO METOA H3MEPEHHSI BEPOSITHOCTEH;
UMETb MPEICTaBIeHNE 00 YCIOBHOH BEPOSTHOCTH U O TIOJIHOM BEPOSTHOCTH, MPUMEHSTh UX B
pelIeHny 3a1ad4,

UMETh MPEACTABICHNE O BAKHBIX YACTHBIX BUIAX PACHpPEACICHUN U MIPUMEHSITh UX B
peLIeHNY 3a71aY,

HMMETb NPEACTABICHUE O KOPPEJALMH CIIy4aiHBIX BEIUYUH, O JUHEHHON PErpeCcCHH.

B nosceqHeBHOM )KU3HH U NPH H3YYE€HHH APYTHX NPEAMETOB:

BBIUUCJISITh WJIA OLICHUBATH BEPOSTHOCTH COOBITHIA B PealIbHOM JKU3HH,
BBIOMPATH MOAXOASIINE METOIBI MPEACTaBICHUs U 00pabOTKU JaHHBIX;

yMETh pellaTh HECJIOKHBIE 3a/1a4ll Ha MPUMEHEHHE 3aKOHA OOJIbITNX YUCEN B COIHOJIOTHH,
CTPaxOBaHWH, 3IPABOOXPAHEHUH, o0ecrieueHun 0e30MaCHOCTU HACEJCHUS B YPE3BbIYaiHBIX
CUTYaIUsIX

CTATHCTHKA U TEOPHSI BEPOATHOCTEM, IOTNKA I KOMBUHATOPHKA
Buinycknuk nayuumes:

OmnepupoBath Ha 6a30BOM YPOBHE OCHOBHBIMH OMHCATENbHBIMU XapPaKTEPUCTUKAMHU
YHCJIOBOTO Ha0Opa: cpeaHee apupMeTHIeCKoe, MeIaHa, HanOoIbIee i HAUMEHbBIIIee
3HAYECHNS,

onepupoBaTh Ha 0A30BOM YPOBHE MOHSITHSIMH: YaCTOTA U BEPOSITHOCTb COOBITHSI, CITy4aifHbIN
BbI60p, ONBbITHI C PABHOBO3MOXKHBIMU 3JICMCHTAPHBIMHA CO6bITI/I$IMI/I;

BBIUHCIISITH BEPOSITHOCTH COOBITHIT HA OCHOBE TOZCUYETA YHUCIIa UCXOIOB.

B noscenHeBHON KU3HU U IIPU U3YYEHUU APYTUX NPEIMETOB!

OLICHUBATh U CPABHUBATH B MIPOCTHIX CIyUasIX BEPOSTHOCTH COOBITUI B peaslbHON KU3HUY,

YUTATh, COMOCTABJIATh, CPABHUBATh, HHTEPIIPETUPOBATH B MPOCTBIX CIy4asiX peajbHbIe
JaHHbIE, PEACTABICHHbIE B BUAE TaOJHL, AUarpamMm, rpagukoB

BblnyCKHuK ROJIYYHUNL 6O3MOMNCHOCHLD HAYHUMBCA:

Hwmets NPEACTABICHHUE O AUCKPETHBIX U HCIIPECPBIBHBIX Cﬂy‘{aﬁHbIX BEJIMYHMHAaX 1
pacnpeaciceHusx, O HE3aBUCUMOCTH C.]'Iy‘IElfIHbIX BCJIMYUH,

HUMETDB NPEACTABJICHUEC O MATEMATUYCCKOM OXKUJAaHUN U JUCTIEPCHUN Cﬂy‘{aﬁHbIX BCJIMYHNH,

HMMETb MPEACTABICHUE O HOPMAJIBHOM PAaCOpeneIeHUN U MPUMEPAX HOPMAJIBHO
pacrpeneseHHbIX CIyYailHbIX BEJIUYMH,

MOHUMATh CYThb 3aKOHA OONBIINX YHCEN U BbI6OpOLIHOFO METOHa U3MCPEHUA BepOﬂTHOCTefI;

UMETh MPEICTaBICHHE 00 YCIOBHON BEPOSITHOCTH U O TIOJIHOM BEPOSTHOCTH, MPUMEHSTh UX B
pelleHnH 3a1a4;

UMETh MPEACTABICHUE O BAKHBIX YaCTHBIX BUAAX PACIPEACICHUIN U MIPUMEHSTh UX B
peLIeHNY 3a71aY,

HMMETb NPEACTABICHUE O KOPPEJALMH CIIy4aiHBIX BEIUYUH, O JUHEHHON PErpeCcCHH.

B nosceqHeBHOM )KU3HH U NPH H3YYE€HHH APYTHX NPEAMETOB:

BBIUUCJIATE UK OLEHUBATL BEPOATHOCTU COOBITHH B peaanoix'I JKHU3HU,



- BBIOMPATH MOAXOMASALINE METOBI IPEACTABICHUS U 00pabOTKU NaHHBIX;

- yMeTb pellaTh HECJIOXKHBIC 33Ja4l Ha NMPUMEHEHUE 3aKOHA OOJIbIINX YHCEN B COLIMOJIOTHH,
CTPaxOBaHWH, 3[]PaBOOXPAHEHUH, O0eCcTIedeHnH 0€30MacCHOCTH HACENICHHsI B UPe3BbIYAHHBIX
CUTYaLHsIX

TEKCTOBBIE 3AJAYN

Boinycknuk nayuumecs:

- Pemarp HeCNOXKHBIE TEKCTOBBIC 337]a4t PA3HBIX TUIIOB;

- aHaJM3UPOBATH YCIOBUE 3a/1a4H, TPU HEOOXOIUMOCTH CTPOUTD IS €€ PEIlEHHS
MaTeMaTHYECKYIO0 MOJIENb;

- TIOHUMATb U HCIIONIb30BATh IJIS1 PELICHHUS 3314l HH(POPMALIHIO, TPEACTABICHHYIO B BUIE
TEKCTOBOH M CUMBOJIbHOH 3amlHCH, CXeM, TabJIHL, 1uarpamMmm, rpagikoB, PUCYHKOB,;

- NIeHCTBOBATH 10 AJITOPUTMY, COAEPIKAILIEMYCSI B YCIOBUHU 3a71a4H,

- HCIIOJIb30BAaTh JIOTHUECKUE PACCYKACHUS MPU PELICHUH 3a/1a4H;

- paborarb ¢ M30BITOYHBIMU YCIOBUSIMH, BEIONpast U3 Bcell HHPOpMALNH, JaHHBIE,
HEOOXOIUMBIE IJIsl pEIIeHUS 3a/1a4H;

-  OCYLIECTBIISITh HECJIOXKHBIH Mepedop BO3MOKHBIX PEIIEHHH, BEIOUpas U3 HUX ONTHMAJIbHOE
10 KPUTEPHSIM, CPOPMYIHPOBAHHBIM B YCIIOBUH,

- aHaJM3UPOBATh U MHTEPIIPETUPOBATH IOTyUYEHHBIE PEIIEHHS B KOHTEKCTE YCIOBUS 3a/1a4H,
BBIOMPATH PEIIeHHUs, He IPOTUBOPEYAIINE KOHTEKCTY;

- peraTh 3a1a4M HA PacdeT CTOMMOCTH MOKYIOK, YCIIYT, O€3JJ0K H T.IL.;

- pelaTh HECJOXKHBIE 3a/1a4H, CBSI3aHHBIE C IOJIEBbIM yUaCTHEM BO BJIaleHUH (GUPMOH,
NPEANPUATHEM, HEABUKUMOCTBIO;

- pemaTh 3a/1a4H HA TMPOCThIE MPOLIEHTHI (CHCTEMBI CKUIOK, KOMUCCHH) M HA BBIYHCIICHNE
CJIOJKHBIX MPOLIEHTOB B PA3JIMUHBIX CXEMaxX BKJIAJ0B, KPEIUTOB U HITOTEK;

-  pelaTh NpaKkTUYECKUe 3a/1a4u, TPeOYIOINe UCTIONb30BAHUS OTPULIATEIBHBIX YHCEN. Ha
OTpeneIeHre TEMIIEPaTyPhl, Ha ONpeesIeHUe MOJIOKEHHST Ha BPEMEHHOH OCH (10 HalIel 3Pl
U TIOCTIE), HA IBMDKEHUE IEHEXKHBIX CPencTB (PUXO/Pacxo), Ha ONpeaeieHue
rTyOUHBY/BBICOTHI H T.I1.;

- HCIIOJIb30BAaTh MOHATHE MacIITada il HAXOXKIACHHS PACCTOSIHUH | JUIMH Ha KapTax, IulaHax
MECTHOCTH, TJIAaHAX MOMELIEHHH, BBIKPOWKAX, P padoTe Ha KOMIBIOTEPE U T.II.

B noeceonesnoii sicuznu u npu uzyueHuu Opyzux npeomemos:

- pelmaTb HEeCJIOXKHbIE NPAKTHUYECKHE 3a]aud, BO3HUKAIOIIME B CUTYALMsIX ITOBCEIHEBHON
JKU3HU

BbinyckHuK noiyuum 603mMoicHoCmb HAYYUMIBCA:

- Pemarp 3amaun pa3HBIX THIIOB, B TOM YHCIIE 33Ja41 TIOBBIIIEHHON TPYAHOCTH;

- BBIOMPATh ONTHMAJIBHBIN METO PEIIEHHS 3a1a41, PACCMATPHUBAsl PA3JINYHBIE METOIBL,

- CTPOUTb MOAEIb PEIIEHUs 3a/1a41, IPOBOANTD JOKA3ATENbHBIC PACCYKICHUS,

- pewarth 3aaa4u, Tpedyromue nepedopa BApUaHTOB, MPOBEPKH YCIOBHI, BBIOOpA
ONTUMAJIBHOTO PE3YJIbTaTa;

-  aHaJM3UPOBATh U MHTEPIIPETUPOBATH PE3YJIbTAThl B KOHTEKCTE YCIOBHUS 3a/1a4H, BEIOUPATh
peLIeHHs, He MPOTUBOPeYaIlne KOHTEKCTY;

- TEepPEeBOIUTH NPH PELICHUHU 3a1a41 HHPOPMALHIO U3 OIHOH (POPMBI B IPYTYIO, HCIIONIB3YSI
pu HEOOXOMUMOCTH CXEMBI, TaOJIHILIbI, rpad K, TUArPaMMBL;

B noBcenHeBHOI JKU3HU U TP U3yUEHUH APYTUX MPEIMETOB:

- pemaTh NPaKTUYECKUE 3a1a41 U 3a/1a4 U3 JPYTUX MPEIMETOB

IT'EOMETPUSA

Boinycknuk nayuumcs:

- OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATUSMH. TOYKA, MPSIMasi, MJIOCKOCTh B TIPOCTPAHCTBE,
NapajiebHOCTh U MEPNEHANKYIIPHOCTD NPAMBIX U INIOCKOCTEMH;



pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAHHUKOB (TIPHU3Ma, IUPAMUAA, MTPSIMOYTOJIbHBIHI
napajuienienunen, Kyo);

n300pakaTh U3ydaeMble PUTypHI OT PYKU U C IPUMEHEHHUEM MPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB,;

nenaThb (BBIHOCHBIE) TUIOCKUE YEPTEIKU M3 PUCYHKOB MPOCTHIX OObEMHBIX (QUTYD: BUA
CBEpXy, COOKY, CHU3Y,

U3BJIEKaTh HHPOPMALHIO O MPOCTPAHCTBEHHBIX T€OMETPUUIECKUX (PUTYpax, IPEACTABICHHYIO
HA YepTekax U PUCYHKaX,

NpUMEHSTH TeopeMy [lndaropa mpy BEIMUCIEHUH 3JIEMEHTOB CTEPEOMETPUIECKUX PUTYD;
HAXOAUTh OOBEMBI U IJIOLIAIH MIOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB C
npuMeHeHneM (HOpMYyIT;

pacrio3HaBaTh OCHOBHBIE BHIIBI TN BpaleHus (KOHYC, WINHAP, chepa u map),

HAaXOAUTh OOBEMBI U IJIOLIAIN MTOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB U TEJl
BpaIleHUs C MpUMeHeHueM Gopmyir.

B nosceoneenoii sicuznu u npu uzyueHuu Opyzux npeomemos:

COOTHOCHUTb a0CTPAKTHbIE TEOMETPUUECKHE MOHSITHS U (PAKThI C PeabHbIMH JKH3HEHHBIMH
OOBEKTaMU U CUTYALUSIMH;

HCIOJIb30BATh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (PUTYD IS peLIeHHUS TUTIOBBIX
3a71a4 MPaKTUYECKOTO COACPIKAHMS,

COOTHOCHUTD IUTOLIAU MOBEPXHOCTEN TeJl OMUHAKOBOH (POPMBI pa3IuYHOrO pasMepa,
COOTHOCHTH 00BEMBI COCYIOB OJJMHAKOBOH (POPMBI PA3IIHIHOTO pasMepa,

oLeHHBaTh (HOPMy MPABUIBHOTO MHOTOTPAHHUKA MOCJE CIUJIOB, CPE30B U T.M. (ONpenessiTh
KOJIMYECTBO BEPLIHH, pedep U rpaHeil MOoNy4eHHBIX MHOTOIPAHHHKOB)

BblnyCKHuK ROJIYYHUNTL 6O3MOMNCHOCHLD HAYHUMbBCA:

OmnepupoBaTh MOHATUSAMH: TOUKA, IIPSIMAsi, IIIOCKOCTh B IPOCTPAHCTBE, NMapauIeIbHOCTD U
NEePIEHIUKYJISIPHOCTD MPSIMBIX U TIOCKOCTEH;

NPUMEHSTD JUIS PELICHUS 3a1a4 reOMeTPUIeCKre (PaKThl, €CIIH YCIOBHS MPUMEHEHHS 3aJaHbI
B SIBHOM (popme;

pelarh 3a7a41 Ha HaXOXKIEHHE TeOMETPHUYECKUX BEJIMYHMH MO 00pas3iaM WK alropuTMam,
nenaThb (BBIHOCHBIE) TUIOCKUE YEPTEIKU M3 PUCYHKOB OOBbEMHBIX (PUTYp, B TOM YHUCIIE
pHICOBaTh BHJ CBEPXY, COOKY, CTPOUTH CEUEHUs] MHOTOTPAHHUKOB,

U3BJIEKaTh, HHTEPIPETHPOBATH U MPe0OPa30BBIBATH HHPOPMALIHIO O T€OMETPUIECKHX
¢durypax, npeaCcTaBIeHHYIO HA YePTEXkKax;

NPUMEHSITh F€OMEeTPUIecKre (PaKThl ISl pEIIESHHs 3a/1a4, B TOM YHCJIE TPEATIONArato X
HECKOJIBKO IIaroB peLIeHus,

ONUCBIBATE B3aMMHOE PACIIOJIOKEHUE MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE,
(bopMyIHpPOBATH CBOWCTBA U MPU3HAKH QUTYD;
NOKa3bIBATh T€OMETPUYECKUE YTBEPKICHNUS,

BJIAJIETh CTAHIAPTHOH KiacCU(UKALIUEH MTPOCTPAHCTBEHHBIX (puUryp (mUpaMusbl, MPpU3MBI,
napaJieNIenIIe b)),

HaxXOOUuTh O6”beMbI U riomaan HOBerHOCTeﬁ FeOMeTpI/ILIeCKI/IX TCII C HpI/IMeHeHI/IeM
dopmy;
BBIUUCIIATH paCCTOSIHI/Iﬂ 41 YFJ'IbI B HpOCTpaHCTBe.

B nosceqHeBHOM KU3HHM H NPH U3YYEHUH APYTHX NPEIMETOB:

UCITIOJNB30BAaTh CBOHCTBA T'€OMETPUUECKHUX (UIYyp s peLIeHHs 3a7ad MPaAKTHYECKOTO
XapakTepa M 3a/1a4d U3 APyrux odnacreit 3HaHUH

BEKTOPBI 1 KOOPJIUHATHI B TIPOCTPAHCTBE
Buinycknuk nayuumes:

Omnepuposarh Ha 6a30BOM YPOBHE MOHSATHEM IEKAPTOBBI KOOPAMHATHI B TPOCTPAHCTBE;



- HAXOAWTH KOOPAWHATHI BEPIITHUH KyOa U MPSIMOYTOJILHOTO Mapaieienuneaa

Bovinycknuk noyuum 603moicHOCHb HAYUUMBCA:

- OmnepupoBaTh MOHATUAMU JEKAPTOBbI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP, MOYJIb
BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YTOJ MEXKAY BEKTOPaMH, CKaJIsIpHOE
MPOU3BEECHHUE BEKTOPOB, KOJJIMHEAPHbIE BEKTOPHI,

- HaxOAWUTb PACCTOSTHUE MEXKIY ABYMsI TOUKaMH, CYMMY BEKTOPOB U MPOU3BEACHHE BEKTOPA HA
YHUCJIO, YTOJI MEXKAY BEKTOPAMH, CKAJIIPHOE MPOU3BEACHHE, PACKIAAbIBATh BEKTOP MO ABYM
HEKOJUIMHEAPHBIM BEKTOPaM,

- 3aJaBaTh ILUIOCKOCTh YPABHEHHUEM B JEKAPTOBOM CUCTEME KOOPIAWHAT,

pelaTh IpoCTeHIINe 3a1a41 BBEACHHEM BEKTOPHOTO Da3uca

HNCTOPUA MATEMATHUKH

Bovinycknuk nayuumes:

- OnuceiBaTh OTAENBHBIC BHIAAIOLINECS PE3YJIBTATHI, TOJYYCHHBIC B XOI€ PA3BUTHUS
MaTeMaTHUKHU KaK HayKH,

- 3HaTh NPUMEPHI MATEMATHYECKUX OTKPBITUN U UX aBTOPOB B CBA3U C OTEUECTBEHHON U
BCEMHUPHOM UCTOpPHEH,

- TMOHUMATh POJIb MATEMATUKH B pa3BuTuu Poccun

Boinycknuk noyuum 603mMoicCHOCHb HAYUUMBCA:

- IlpencraByiATh BKJIaa BBIIAKOLIUXCSI MATEMATUKOB B PA3BUTHUE MAaTEMATHUKU U UHBIX HAYYHBIX
obacreii;

- TOHUMATh POJb MaTEMAaTUKH B pa3BuTuu Poccuun

METOABI MATEMATHKH

Bovinycknuk nayuumes:

- IIpumeHATH U3BECTHBIC METOABI IIPU PELIEHUH CTAHAAPTHBIX MATEMAaTUYECKUX 34724,

- 3aMeuaTh U XapaKTEepU30BaTh MATEMATUUECKHE 3aKOHOMEPHOCTH B OKPY KArOLIEH
JIENCTBUTENIBHOCTH,

- MNPUBOAUTH TMPUMEPbl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOAE, B TOM HUHCIHE
XapaKTEPU3YIOIINX KpPacoTy U COBEPLICHCTBO OKPYXKAKILETO0 MUpPAa W MPOU3BEAECHUI
HCKYCCTBa

Boinycknuk noyuum 603mMoicCHOCHb HAYUUMBCA:

- MHcnonp3oBaTh OCHOBHBIE METOBI JOKA3aTEIbCTBA, IPOBOAUTh JOKA3aTEIbCTBO U
BBIMIOJIHATE ONPOBEPKEHUE,

- MPUMEHATb OCHOBHBIE METOABI PEIICHHUS] MATEMaTUYECKUX 3a7a4,;

- Ha OCHOBE MaT€MaTHYECKUX 3aKOHOMEPHOCTEHN B MPUPOAE XAPAKTEPU30BATh KPACOTY U
COBEPLIEHCTBO OKPY>KAIOLIETr0 MUpa U MPOU3BEAECHUIN UCKYCCTBA,

- MPUMEHATb NPOCTEHLINE TPOrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPU PELICHUH MATEeMAaTHYECKUX 3a7a4



COJAEPXAHHUE KYPCA MATEMATHKH 11 KJIACCA
AJITEBPA U HAYAJIA AHAJIN3A
Crenenn u kopHu. CTeneHHbie (PyHKIHH,
IToHsTHE KOpHA N-# CTENeHH M3 AeHCTBUTENbHOro umcia. PyHKUMH y=4/X, UX CBOMCTBA U
rpapuku. CpoiicTBa KOpHS n-ii crenenn. [IpeoOpasoBaHue BBIpaKEHUH, COAEPIKAIIUX
panukanbel. O000IIeHHe OHITUSA O MoKasarese creneHd. CteneHHble (PYHKINU, UX CBOWCTBA U
rpaduky.
MMokazarenbHas u Jorapudgmudueckas (PyHKIIUH,
[TokazarenpHast pyHKUMS, ee cBoiicTBa u rpaduk. [lokaszaTenbHble YpaBHEHHUS U HEPABEHCTBA.
[Tousitne norapupma. dynkuus y= log, x, ee cpotictBa u rpaduk. CpoiicTa jmorapudmos.
Jlorapudmuueckue ypaHenus. Jlorapudmudeckne HepaBeHCTBA. llepexom K HOBOMY
ocHoBaHuto jorapudpma. Juddepenunpopanre nokasarebHON 1 Jorapudmuueckoi GyHKIwiA.
IlepBooOpa3Hasi 1 HHTErpaJIL.
IlepBooOpasHas. OnpeneneHHbIA HHTErPa.
DJIeMeHThI MATEMATHYECKOH CTATHCTUKH, KOMOHMHATOPUKH U TEOPUH BEePOATHOCTEHH.
Crartucrhueckas o0paboTka nOaHHBIX. [Ipocreliliue BepOSTHOCTHbIE 3amayd. CoueTaHus H
pasmernenus. @opmyna bunoma Hetorona. Ciydaiinbie COOBITHSI M UX BEPOSITHOCTH.
YpaBHeHus u HepaBeHcTBa. CHCTEMBbI YPABHEHHI H HEPABEHCTB.
PaBHOCHIBHOCTE ypaBHeHuid. OO0IKMe METOAbI pPelleHus ypaBHeHWH. PelneHue HEpaBEeHCTB C
OJTHOM nepeMeHHOH. YpaBHEeHUsl U HEPaBEHCTBA C AByMs NepeMeHHbIMU. CHCTEMBbl YpaBHEHUI.
3anaqu ¢ napaMmeTpamu.

IT'EOMETPUSA

MeTtoa KOOPAUHAT B MPOCTPAHCTBE.

Koopounamer mouku u koopounamser éexkmopa. IIpsMOyTrojpHasi CUCTeMa KOOPIUHAT B
npoctpancTBe. KoopauaaTel BekTopa. CBsi3b MEXAY KOOPAMHATAMU BEKTOPOB U KOOPAHMHATAMU
touek. [Ipocretimnue 3anadu B KOOpAUHATAX.

Cransiproe npouseeodenue 6exmopos. Yroji Mexay Bekropamu. CKaispHOe MPOU3BEICHUE
BEKTOPOB. BhIUUC/ICHNE YIIIOB MEXKAY NMPSIMBIMHU U TUIOCKOCTSIMH.

Jeuorcenus. Lentpanbaas cummerpusi. OceBasi CHMMETpUs. 3epKajlbHasi CHMMETPUSI.
[TapannenbHblii epeHOC.

Inauaap, KOHYC H map.

Hununop. Nonstue twmnuaapa. Inomanb MOBEPXHOCTH UIHHIPA.

Konyc. Ilonsitue konyca. [lnomanps NoBepXHOCTH KOHYCA. Y CEYEHHBIN KOHYC.

Cghepa. Cohepa u map. Ypasaenue chepsl. BzaumHoe pacrnosoxkenue chepbl U MIOCKOCTH.
KacarenpHast mnockocts k chepe. [Tnomans chepsr.

Oo0bemblI TeJ1.

Ob6vem npamoyzonsrozo napannenenuneoa. llonstue O6vema. O0BeM NMPSAMOYTOIBLHOTO
napayIeNiennIeaa.

Ob6vemvr npsamoii npuzmst u yuaunopa. O0vpeM npsimoii mpu3mMbl. OObeM LIHHIPA.

O0vembl HAKIOHHOT NPU3MbL, HUPAMUOB! U KOHYCA. Bbraucienne 00beMOB TeJl ¢ TOMOIIBIO
onpeneaeHHoro uarerpaiga. O6beM HakIoHHOH npu3Mbl. OO0beM nmupamuabl. OObeM KOHyCA.
Obvem wapa u nrowads cgepor. O6beM mapa. OObEMBI IAPOBOTO CETMEHTA, IAPOBOTO CJIOS U
IIaPOBOTO CEKTOPA.

Hrorosoe noBTOpeHHE Kypca reoMeTpu



TemaTuueckoe NJIAHUPOBAHUE

Tembl pasaena KonunuyectBo uacos
Auaredpa

Crenenu u kopau. CreneHHble PyHKINU. 24

Henens nayku, nocssimeHHas qHio Jlunes.

ITokazaTtenpHas u Jorapudmuyeckas QyHKIIH 38

ITepBooOpasnas u uHTerpan. Henens Hayku, MOCBSIIEHHAs! THEO 11

POCCHICKON HAYKH.

DNeMEeHTBI MaTEMaTHUECKOH CTATUCTHUKH, KOMOMHATOPUKHU U TEOPHU

BEpOSATHOCTEN. Beepoccuiickast BUKTOpPUHA, TOCBALLCHHAS HENeJe 20

MaTeMaTUKHU

VYpaBHeHus1 u HepaBeHcTBa. CucTeMbl ypaBHEHUI U HepaBeHCTB. Henens 2%

KOCMOHABTHUKH.

Obo01maromnee NOBTOpPEHUe 17

I'eomeTpus

Merton koopAauHAT B MPOCTPAHCTBE. Beenuuelickas BUKTOPUHA KO 15

BCEMUPHOMY JHIO MAaTEMAaTHKH.

Hununap, koHyc, mwap 16

O6wemsl Ten. I'arapuHckuil ypok «Kocmoc — 310 MbI!» 22

3aKITIOYUTEIbHOE TTOBTOPEHUE 15
Hmoeo: 204

Cnucok auTepaTypsl AJIs1 YUUTes1

1. HacronbHas kHura yuutens Mmatematuku. — M.: OOO «M3natensctBo Actpenby,
2019.

2. Mopaxosuu AT., Cemenon I1.B. Anrebpa 1 Hauana MmareMaTHuecKoro aHanusa. 10—
11 k1. 6a30BbIi ypoBeHb: MeTonuueckoe nocodbue s yuurens. — M.: Muemosuna, 2019.

3. Mopakosud A.I'., Tynpunnckas E.E. AnreOpa u Hauana ananusa. 10—11 xo.:
KonTponbpHbie paboTe! st obmeodpasosar. yupexnenuii. — M.: Muemo3una, 2019.

4. Caaksn C.M., byry3os B.®.. U3yuyenue reomerpun B 10 — 11 kiaccax:
Metoanueckue pekoMeHnaunu K yueOunky. Kuura nis yuurens. — M.: IIpocsemenue, 2019.
5. 3uB b.I'., Meitnep B.M., baxanckuit A Il. 3agaun no reomerpun ays 7 — 11

kyaccoB. — M.: IIpoceemenue, 2020.

Cnucok auTeparypsl AJs YYALIHXCS

1. Mopakosua A.I. Maremaruka: anreOpa M Hadaja MaTeMAaTHYECKOrO aHAJIN3A,
reomerpusa.  Anredpa W Hayala ~ MaTeMaTHUECKOro  aHaiusa.  YueOHuUK  1uis
obmmeoOpasoBarenbHbIX opranusanuii. B 24. U. 1 — M.: Muemo3suHa, 2019.

2. Mopakosnu A.I. Anrebpa um Hauama MmareMarmdeckoro aHaimmza 10-11 xu:
3agaynuk. — M: Muemosuna, 2019.

3. Atanacsn JL.C., byryzoB B.®. u ngp. T'eomerpusi, 10-11: yueOuumk nmns
obmmeoOpasoBarenbHbIX yupexaeHuid. - M.: IIpocsernenne, 2022




4. Mopakosua AT, Tynpumackas E.E. Anrebpa m Hauajga MaTeMaTHYECKOTO
aHamm3a. 10-11 xn.: KontpospHble paloThl s oOmeoOpasoBar. yupexaeHud. — M.:
Mmuemo3zuna, 2020.

5. AnexcannpoBa JI.A. AnreOpa w Hayama wmaremartudeckoro aHammsza 10
CamocTtosTenbHble padoTel. —M.: Muemo3uHa, 2020

6. Epmosa AIl, I'omobopompko B.B. Anrebpa u Hauama anamm3a 10-11 kimacc.
CamocTosiTeNnbHbIE U KOHTPOJIbHBIE padoThl.- M.: Mnekca, 2020.
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