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PabGouass mporpamma mo ydeOHOMy mnpenmery «Marematuka» (0a30BBIA YPOBEHB)
(mpeametHas obnacth «MaTemaruka u nHGOpPMATHKay) (ajiee COOTBETCTBEHHO — IMPOTrpamMma 1o
MaTeMaTHKEe, MaTeMaTHhKa) BKJIIOYACT TMOSCHUTEIBHYIO 3alHCKy, COACpXKaHHE OO0ydYeHUs,
IUTAHUPYEMBIE Pe3yNIbTaThl OCBOCHHS MPOTrpaMMbl [0 MaTeMaTUKe, TEMaTHUYECKOE TIaHUPOBAHUE
[0 MaTeMaTHKe MpUJIaraercs.

[MosicHuTenpHast 3amucKa OTpaKaeT OOIIME eI W 3aJadd W3YYCHHUS MAaTeMaTHKH,
XapaKTEPUCTUKY TICUXOJIOTHUYECKUX TMPEANOCHUIOK K €€ M3y4eHHWIO O0Yy4YarolIMMKCS, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TakkKe IOAXOAbl K OTOOpY coepXaHHUs, K OIpeIelIeHHUI0
IUTAHUPYEMBIX PEe3yJIbTaTOB.

Conepxanne o0y4eHHsI PacKpBHIBAET COAEPIKATEIbHBIC JIMHUHU, KOTOPBIE MpENIararoTcs
JUTs1 00513aTEIBHOTO U3YUCHUSI B KaXKIOM KJIacCe€ Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl.

[Inanupyemble pe3ynbTaTbl OCBOCHMSI MPOTPAMMBI [0 MAaT€MAaTHKE BKIIOYAIOT
JUYHOCTHBIC, METAlpeIMETHBIE PE3yNbTAaThl 32 BECh MEPHOJ] OOYy4YeHHS Ha YPOBHE CPEIHEro
oOmiero o0pa3oBaHMsA, a TaK)Ke IMPEIMETHBIC JOCTIKCHHS OOYYaroOIIeTOoCs 3a KaKIbId ToJ
00y4eHwusl.

[TosicuutenbHas 3amuCKa.

[IporpamMmMa o mMaTemMaTHKe Ha ypOBHE CpeAHero ooiiero odpasoBanus pazpaboTaHa Ha
ocHoBe ®PI'OC COO u POII ¢ yuéTom COBpEMEHHBIX MUPOBBIX TPEOOBaHU, MPEABSIBISEMbIX K
MaTEeMaTHYECKOMY O0Opa3oBaHWIO, W TPATUIUN POCCHICKOro oOpa3oBaHus. Peamm3arus
nporpaMMbl IO MareMmaTuke oOecrmedrBaeT OBNAJCHHE KIIOYEBBIMH KOMIIETEHIUSIMH,
COCTaBISIIOLIIMMU OCHOBY JJIsSi CaMOpa3BUTHS M HEMPEpPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOMIEKYIbTYPHOTO, INYHOCTHOTO U TTO3HABATEILHOTO Pa3BUTHS TJMYHOCTH 00YJaIOIIHXCSI.

B mporpamme mo mMareMaTHMKe YYTCHBI HJEH W TIOJOXKEHHUS KOHICHITUN Pa3BUTHS
MaTeMaTuueckoro ooOpaszoBanus B Poccuiickoit ®denepanuu. B cooTBeTcTBHM ¢ Ha3BaHUEM
KOHIIEMIINHM, MaTeMaTHuecKoe 0oOpa3oBaHUE JOJKHO, B YACTHOCTH, MPEIOCTABIATH KaXKIOMY
o0yJaromeMycsi BO3SMOXKHOCTh JIOCTHIKEHUSI YPOBHS MATEMAaTHYECKUX 3HAHHWH, HEOOXOJINMOTO
JUISL JaJIbHEHIIe ycrenHoi ®u3Hu B oOmectBe. IMEHHO Ha pellleHrue STOW 3a/aud HallelieHa
mporpaMma o MaTeMaTHKe 6a30BOro ypOBHSI.

MatemaTtuka — ONOpPHBIN MpeAMET I U3YYCHHUS CMEXKHBIX TUCIUIUIMH, YTO JejiaeT
0a30ByI0 MaTEMaTHYECKYIO MTOJITOTOBKY HEOOXOTUMOH.

[TpakTHdeckasi IMOJIG3HOCTh MaTEMaTHKHA OOYCIOBJICHA HATMYHEM IPOCTPAHCTBEHHBIX
dbopM, KOIWYECTBEHHBIX  OTHOIICHWH, JKOHOMHUYECKHX  PACUeTOB; HEOOXOJUMOCTHIO
MaTeMaTHYECKUX 3HAHUI B MIOHUMAHUU MPUHITUIIOB YCTPOICTBA U UCIIOJIb30BAHUS COBPEMEHHOM

TEXHUKH, BOCIPUATUS W HUHTEpIpeTalus pa3HOOOpa3sHOW CONHUAIBbHON, 3KOHOMHYECKON



UHPOPMALIUU; MPAKTUYECKUX NPUEMOB I€OMETPUYECKUX H3MEPEHHH M MOCTPOECHUMN, YUTEHHS
uH(pOpMaLIKK, IPEICTABICHHON B BHJIE TaOJIUI, TUarpaMM U rpa)ukos.

[IpumeHeHre MaTEMATUYECKOTO CTUJISI MBIIIJIEHUS, MPOSBISAIOLIEIOCS B ONPEAEIEHHBIX
YMCTBEHHBIX HAaBbIKaX, NIpUEMax M METOJaxX MBILIUICHHUsS YeloBeKa, Ipoleccax o000LeHus u
KOHKPETHU3alllK, aHaIM3a M CUHTE3a, KJIACCU(PUKALMU U CUCTEeMaTU3aluK, a0CTparupoBaHus U
aHaJOTH Kak (OPMUPOBAHMM aNTOPUTMHUECKOW KOMIOHEHTHI MBIIUICHUS M BOCIUTAHUU
YMEHMH JeMCTBOBATh MO 3aJaHHBIM aIrOPUTMaM, [103BOJISIIOLIEH COBEPILIEHCTBOBATh U3BECTHBIE
U KOHCTpyupoBaTb HoOBble. OOBEKTBI MaTEeMAaTHYECKHMX YMO3AKIIOYEHHMH, MpaBHiIa UX
KOHCTPYUPOBAHMS PACKPBIBAIOT MEXAaHU3M JIOTMUECKUX IMOCTPOEHUH, CIIOCOOCTBYIOT BbIpaOOTKE
yMeHu#l (opmMyiaupoBaTh, 00OCHOBBIBATH M JOKA3bIBaTh CYKICHHS, TEM CaMbIM pa3BUBAIOT
JIOTUYECKOE MBIIUICHUE.

OOyueHne MareMaTHKe Kak BO3MOXHOCTb Ppa3BUTHUSA Yy OOYyYarolUMXcs TOYHOMH,
panroHaIbHOM M MH()OPMATUBHOM peyH, yMEHUs OTOUpaTh Haubojee MOIXOSIIUE S3bIKOBBIE,
CHUMBOJIMUYECKHE, TpapUuecKue CpelncTBa JUIS BBIPAKEHUS CYXICHHH W HAIJATHOTO HX
IIpPEJICTaBICHMUS.

OOmiee 3HAKOMCTBO C METOJAMHU IIO3HAHUS JAEUCTBUTEIBHOCTH, MPEJCTaBICHHE O
OpeaMeTe U METOJle MaTeMaTHKH, €ro OTIMYUS OT METO/J0B €CTECTBEHHBIX M I'yMaHHUTapHBIX
HayK, 00 0COOEHHOCTSAX MPUMEHEHHUS MaTEMaTUKHU JUIsl PELICHUS] HAyYHBIX U MPUKJIAJHBIX 3a/1a4
KaK He0OXOUMBIi KOMITOHEHT OOIIeH KyJIbTYpHI.

N3yueHne MaTeMaTHKM CIIOCOOCTBYET JICTETHUYECKOMY BOCHHMTAHUIO 4YeJIOBEKa,
NOHMMAHHUIO  KpacoTbl M  M3ALIECTBA MAaTEMAaTUYECKUX  PACCYKIEHHUH, BOCIHPHUATHIO
FeOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.

[IpuoputernsiMu nensiMu o0yuenus: matemaruke B 10—11 kiaccax Ha 6a30BOM YpOBHE
ABIISIOTCA:

¢dbopMHpOBaHHE  LEHTPAJIBHBIX MaTeMaTHYECKUX MOHATHH  (YMCiIO, BEJIMYMHA,
reomerpuueckas  ¢urypa, TepeMeHHas, BEPOATHOCTh, (YHKIHSA), O0O0ECIMEeYNBAIOIINX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMATUYECKOT0 00pa30BaHus 00y4aroINXCs;

MOJIBEICHNE 00YyYarouXcs Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3U
MaTeMaTHKHd M OKPY)KAIOLIero MHUpa, MOHUMAaHHWE MaTeMaTHKH KaK 4YacTh OOIIed KyJIbTYypbl
YeJI0BEYECTBA;

pa3BUTHE  MHTEJUIEKTYalbHBIX W  TBOPYECKMX  CHOCOOHOCTEM  oOydaromuxcs,
MIO3HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATENBbCKUX YMEHUN, KPUTUYHOCTH MBIIUIEHUS, HHTEpeca

K U3YYCHHUIO MAaTCMAaTUKH,



¢dbopMupoBanue QyHKIIMOHATLHOM MaTeMaTHUYeCKONH TPaMOTHOCTH: YMEHUS paclio3HaBaTh
MaTEeMATHYECKUE AaCMEeKThl B PEATbHBIX J>KM3HCHHBIX CHTYAIUSX M TPU H3YYCHUH APYTUX
y4eOHBIX MPEIMETOB, TPOSBICHUS 3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (GopMyIHpoBaTh WX Ha
A3bIKE MAaTeMaTHKU U CO3/1aBaTb MaTeMaTHYeCKHe MOJENTH, M[PUMEHSITh OCBOCHHBIN
MaTeMaTUYECKUN anmapar JUISt pelieHus MPAKTHUKO-OPHUEHTUPOBAHHBIX 3ajad,
WHTEPIPETUPOBATH U OIICHUBATH MOJYUCHHBIC PE3YIIbTAThI.

OCHOBHBIMU JINHUSIMU cojziepkaHus MaTtematuku B 10—11 kmaccax siBisrorest: «Hucna u
BbIUKCIICHUSY, «Anredpa» («Anredpanyeckue BBIPKEHUS», «YPaBHEHUS W HEPABEHCTBAY),
«Hauana wmartemaruueckoro ananuza», «l'eomerpusi» («l'eomerpuueckue GUIYppl U HUX
cBoiicTBay», «lI3MepeHHE TeOMETPUUYECKHX BEIMUYUH»), «BeposATHOCT M  CTaTUCTUKAY.
CopeprkarenbHble JTMHUMA Pa3BUBAIOTCA MapaJliebHO, KaKaasi B COOTBETCTBUM C COOCTBEHHOM
JIOTUKOH, OJTHAKO HE HE3aBUCUMO OJ[HAa OT JIPYroi, a B TECHOM KOHTaKTe M B3aumozeicTeuu. Mx
o0OBeAMHSIET JIOTMYECKas COCTAaBISIIONIAs, TPAAUIMOHHO TMpHUCYIIas MaTeMaThKe U
MIPOHU3BIBAIONIAS BCE MaTEMaTHYECKHE KYPChl M cojaepkarenbHbie uaud. ChopMymnpoBaHHOE
B ®I'OC COO TpeboBaHHE «BIIAJICHUE METOAAMH JIOKA3aTEIbCTB, AITOPUTMAMH PEIICHUS 3a1ad,
yMeHue (GOpMYyIUPOBATH OIpPENETICHHs, aKCUOMBI U TEOPEMBI, NMPUMEHATh HX, MPOBOAUTH
JOKa3aTeNbHbIE PACCYXACHUS B XOJI€ PEIlIeHHUs 3a7au» OTHOCUTCS KO BCeM y4eOHBIM Kypcam, a
dbopMHUpOBaHHUE JIOTUUECKUX YMEHUW pachpelessieTcs MO0 BCEeM rojiaM OOy4YeHHsS Ha YPOBHE
CpeIHero o0niero 00pa3oBaHusI.

B cootBerctBun ¢ ®I'OC COO martemaTnka sIBIseTCS 00s3aTENbHBIM MPEAMETOM Ha
JTAaHHOM YpoBHe oOpasoBanus. [IporpamMmoii mo maremaTuke MpeaycMaTpUBAETCS HU3YyUEHUE
ydaeOHoro mpeamera «MaTemaTuka» B paMKax TpEX Yy4eOHBIX KypcoB: «Ausrebpa W Havaa
MaTeMaTh4ecKoro aHanuzay, «l'eomerpusi», «BeposTHOCT, W craTucTukay. dopMupoBaHUE
JIOTUYECKUX YMEHUHN OCYIIECTBISIETCS Ha MPOTSHKEHUH BCeX JIeT 00yueHUsl Ha YPOBHE CPEIHETrO
o0miero oOpa3oBaHus, a SJEMEHTHI JIOTUKH BKIIIOYAIOTCS B COAEpKAHUE BCEX HA3BAHHBIX BBIIIE
y4eOHBIX KypCOB.

O6miee uncio yacoB it u3yduenust marematuku — 340 gacos: B 10 kiacce — 170 gacos (5
yacoB B Hezienmo), B 11 kmacce — 170 wacoB (5 4acoB B HEZEIO).

IInaHupyeMele pe3yJabTaThl OCBOCHHS OPOrpaMMEBI 10 MAaTEMATUKE 0a30BbIH YPOBCHb HA

VPOBHE CPEAHEro 00I1ero oopasoBaHusl.

B pesynpraTe u3ydeHus MaTeMaTHKH Ha YpOBHE CpEeAHEro oOmiero ooOpa3oBaHUS Y
oOyuarorierocst OynyT c(hOpMUpPOBaHbI CIEAYIOIINE TNYHOCTHBIE PE3YIIbTAThI:

1) rpasx1aHCKOTO BOCTIMTAHUSI:



C(OPMHUPOBAHHOCTb TPAXKAAHCKOM MO3MLIMU OOydarolerocs Kak aKTUBHOIO MU
OTBETCTBEHHOT'O0 YJICHa POCCHUICKOro OOIIECTBA, MPEICTABICHHE O MaTeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAAHCKOTO OOIIECTBa
(BBIOOPBI, OIPOCHl M APYroe), yMEHUE B3aUMOJEHCTBOBATh C COLUAIbHBIMU HHCTUTYTaMHU B
COOTBETCTBUM € UX (QYHKIMIMU M Ha3HAYEHUEM;

2) NaTpUOTUYECKOI0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTH POCCUNCKOM IPpa)1aHCKOW WACHTUYHOCTH, YBRKEHHUS K MPOLLIOMY H
HACTOAILEMY POCCUHCKOM MaTe€MaTHKH, LICHHOCTHOE OTHOILIEHUE K IOCTHKEHUSIM POCCHMCKHX
MaTEMAaTUKOB M POCCUHCKOM MAaTEMaTU4ECKOW WIKOJIbI, MCIOJb30BAHUE 3THUX IOCTHIKCHUH B
JPYTruX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHME JyXOBHBIX LIEHHOCTEH pOCCUHCKOro Hapojaa, CHOPMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHNUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUI HAyKH U JAESITEIbHOCTHbIO YYEHOI'O, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHHUE
YCTOMYMBOTO OYAYIIETO;

4) 5CTETUYECKOIr0 BOCIIUTAHUS:

JCTETUYECKOE  OTHOLIEHWE K  MHpY, BKIIOYas  OICTETHUKY  MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUM, pacCyXIeHuH, BOCIHPUUMUYUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) ¢u3HUECKOro BOCTIUTAHUS:

c(OPMHPOBAHHOCTh YMEHMsSI NPUMEHSATh MaTeMaTHYeCKHe 3HaHUS B HHTepecax
310pOBOTO U 0e30macHOro obpasa >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0pPOBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
aKTUBHOCTh), (PU3MUECKOE COBEPUICHCTBOBAHME IPH 3aHATHUAX CHOPTUBHO-03/I0POBHUTEIBHOM
JESATEIBHOCTBIO;

6) TPyIOBOTO BOCITUTAHUSA:

TOTOBHOCTb K TPYZy, OCO3HAHUE LIEHHOCTU TPY0JII00Us, UHTEpEC K pa3IndHbIM chepam
npodeCCHOHATIBHON JeSATEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTUKOM M €€ MPUIIOKEHUSIMHU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymield mnpodeccud U peannu30BbIBaTH COOCTBEHHBIE
’KU3HEHHbIE TIIJIaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PELICHUHN
IIPAKTUYECKHX 3a7ja4 MaTEMaTHUECKON HAIPaBIECHHOCTH;

7) PKOJIOTHYECKOT0 BOCITMTAHUS:



C(OPMHUPOBAHHOCTb 3KOJIOIMYECKOM KYJIbTYpbl, IOHUMAaHHME BIHAHUS COLMAIBHO-
HPKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHME HIPHUPOJHOM M COLHMAIbHOM Cpeibl, OCO3HAHUE
ro0anbHOTO  XapakTepa  JKOJOTMYECKMX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHMUM Ui pelleHMs 3a/1ad B O0JIaCTH OKpY’Karollel cpelbl, IUIaHUpOBaHUE
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUM JIsl OKPYKAIOLEN CPE/Ibl;

8) LICHHOCTH HAY4YHOI'O IO3HAHMUSL:

C(pOPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAYKU U OOLIECTBEHHOW MPAKTHUKU, NOHUMAaHME MAaTEMaTHYECKOW HAayKH Kak cgepsl
YEJIOBEYECKON JEATEIIBHOCTH, dTANlOB €€ Pa3BUTHUs M 3HAYMMOCTH JUISl Pa3BUTHS LIMBHIIN3ALINN,
OBJIAJICHUE SI3bIKOM MAaT€MaTUKU U MAaTEMaTU4YECKON KYyJIbTYpPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYILECTBIISATh MPOEKTHYIO M UCCIIEI0BATENbCKYIO IE€ATEIbHOCTh HHANBUAYAIBHO U
B IpyIIIE.

B pesynbrate uM3ydeHHs MaTeMaTHKM Ha YPOBHE CpeIHEro obmero oOpa3oBaHUs Yy
oOyuatomierocst Oynyr chopMHpPOBaHBI MO3HABATEIbHBIE YHUBEpCAJIbHBIC y4eOHbIE JeiicTBUS,
KOMMYHUKAaTHBHbIE YHUBEpCaJbHble Y4eOHBIE JIEHCTBUS, PETYJIATUBHbIE YHUBEpCAJIbHbIE
yueOHbIe JIeMCTBUS, COBMECTHAS J1€ATENbHOCTb.

VY oOyuaromerocsi 6yayT chopMHpOBaHBI CleAyIOIIME 0a30Bble JIOTMYECKHE OeHCTBUA
KaK 4acTh [I03HABATEJIbHBIX YHUBEPCAIbHBIX YUEOHBIX IEHCTBUI:

BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKUM MaTEMaTHYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY TMOHATUAMHU, (OpPMYIUpOBaTH ONPEAETICHUS  MOHATHIA,
yCTAQHaBJIMBaTh CYIIECTBEHHBIH NpPHU3HAK KJIACCHU(UKAIMK, OCHOBaHUSA Ui 000OLIeHHs U
CpPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAIN3a;

BOCIPUHUMATh, (POPMYIHPOBaTH U NPeOOpPa3OBBIBATH CYXKACHUS: YTBEPIUTEIbHBIE U
OTpHIIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHEIE;

BBISIBJIAITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3HM M MPOTUBOpEYUs B (akTax,
JaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSX, TMpeajaratb KpPUTEpUH Ui BBISABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeJIaTh BBIBOJBI C HMCIOJB30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M HHIYKTHUBHBIX
YMO3aKJIIO4YEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MIPOBOAUTH CAaMOCTOSITENILHO JOKa3aTeIbCTBa MATEMAaTHYECKUX YTBEPKIECHUH (IpsSMbIE U
OT TMPOTUBHOTO), BBICTpaUBaTh AapryMEHTAIMI0, MPUBOAUTH MPUMEPHl M KOHTPIPUMEDHI,

000CHOBBIBATH COOCTBEHHEIC CYKACHUA U BBIBOJBI,



BBIOMpATh CMoco0 pemeHus y4eOHOW 3amgaun (CpaBHUBATh HECKOJIHKO BapHaHTOB
pelieHus, BbIOMpaTh HauOollee MOMXOMAMIMA ¢ YY4ETOM CAMOCTOSTETFHO BBIJCIICHHBIX
KPUTEPUEB).

Y oOyuyaromerocss Oyayr copMHUpOBaHBI cienyromme 0a30BbIe HCCIICAOBATEIbCKHUE
JICHCTBUS KaK YacTh MIO3HABATEILHBIX YHUBEPCATBHBIX YUCOHBIX JICHCTBHIMA:

UCIIOJIb30BAaTh ~ BOTMPOCHl  KaK  HCCICNOBATCIbCKHM ~ WHCTPYMEHT  IIO3HAHUS,
dbopMyIUpOBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUNE, MPOOIEMy, YCTAHABIMBATH UCKOMOE
U JJaHHOE, (OPMUPOBAThH TUIIOTE3Y, APIYMEHTHPOBATH CBOIO MO3HIINIO, MHCHUE;

MPOBOJIUTh CAMOCTOSITENIPHO  CIUIAHWPOBAaHHBIA  AKCIEPUMEHT, HCCIEAOBAHHE I10
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro OOBEeKTa, SBJICHHUS, MpPOIECcCa, BBISIBICHUIO
3aBUCHUMOCTEH MKy 00bEKTaMU, SIBJICHUSIMH, TTPOIIECCAMH,

CaMOCTOSITENILHO (POPMYJIMPOBaTh OOOOIIEHUS M BHIBOJIBI I10 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIFO/ICHUS, UCCIICIOBAHMSI, OIICHUBATh JIOCTOBEPHOCTH IMOJIYUYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
000011IEeHHI;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATh MPEATIOIOKCHHS O
€ro pa3BUTHH B HOBBIX YCIIOBHSIX.

VY obyuaromierocs OyayT chopMUpOBaHbI YMEHHs paboTaTh ¢ MHPOpMAIMEeH Kak 4acTh
MO3HABATEIIEHBIX YHUBEPCATBHBIX YICOHBIX JICHCTBUN:

BBISBJIATH Je(PUIIMTH HHPOPMAINH, TaHHBIX, HCOOXOAMMBIX JIJIi OTBETa HAa BOIIPOC U JIIS
pelleHus 3a1a4H;

BbIOMpaTh MHGOpPMAIMIO W3 HWCTOYHMKOB pa3jIMYHBIX THIIOB, aHAJM3UPOBATH,
CUCTEeMATH3UPOBAaTh W HMHTEPIPETUPOBATH HH(DOPMAIMIO pPAa3IMYHBIX BHJIOB U  (GopMm
MIPEJICTaBJICHHUS,

CTPYKTYypUpOBaTh  WHGOpPMAIMIO, TPEACTaBIsATH €€ B  pa3IUyHBIX  (opmax,
WLTIOCTPUPOBATH IPadUUECKH;

OIICHWBATh HANSKHOCTH HWHQPOPMAIMU TI0 CAMOCTOSITEIBHO  C(HOPMYITHPOBAHHBIM
KPUTEPHUSIM.

Y  oOyuwaromerocs OyayT chopMupoBaHBl ~yMeHHs ~ OOINEHHA Kak  4acTh
KOMMYHHKATHBHBIX YHUBEPCAIbHBIX YUCOHBIX JICHCTBUIA:

BOCIIPUHHUMATH U (OPMYIUPOBATH CYKJCHHUS B COOTBETCTBHM C YCIOBUSAMH U IICIISIMU
OOIIeHMs, SICHO, TOYHO, TPAMOTHO BBIPAXXKAaTh CBOKO TOUYKY 3PEHUS B YCTHBIX W IMHCHMEHHBIX
TEeKCTax, JaBaTh TMOSCHEHUS IO XOAY peHICHHs 3a/ladl, KOMMEHTHPOBATh TOTYYCHHBIN

pe3yJIbTaT;



B XOJIe¢ OOCYXKJIEHHUS 3aaBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOUW TEMBI, TPOOIEMBI,
pelaeMoil 3a1auu, BBICKA3bIBATh WICH, HAICJICHHBIE HAa MOWCK DPELICHUS, COMOCTaBIATh CBOU
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOra, OOHApY>KMBATh Pa3IU4KUe U CXOICTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUPOBATh Pa3HOTIACHs, CBOM BO3PAKECHHUS;

MIPEJICTaBIATh PE3yNbTaThl PElICHUsl 3aaud, SKCIepUMEHTa, MCCIEIOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMar BBICTYIJICHMS C Y4€TOM 3aJad MpPE3CHTAllMd |
0COOEHHOCTEN ayAUTOPHH.

Y obyuyatomerocst Oynyr chopMHpOBaHBI YMEHHUS CAaMOOpPraHHM3alMU KaK YacTh
PEryJIATUBHBIX YHHUBEPCAJIbHBIX Y4EOHBIX JCHCTBHIA:

COCTABIIATH IUIAH, AITOPUTM pEIICHUsS 3a7add, BBIOMpPATh CHOCOO pemeHHs ¢ y4EToMm
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEIICHU ¢ y4€TOM HOBOM MH(OPMALIUK.

Y oOyuatomerocsi OyayT chOpMHUpOBAHBI YMEHHUS CAMOKOHTPOJNS KaK 4acTh
PETYISITHBHBIX YHUBEPCAIBHBIX YUEOHBIX JICHCTBU:

BJIAJICTh HaBBIKAMH MTO3HABATEIBHON PEQIIEKCHU KaK OCO3HAHUS COBEPILIAEMBIX JCHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMPOBEPKH,
CaMOKOHTPOJIS IIPOIIecca U pe3ysIbTaTa PelIeHrs MaTeMaTHUeCKOH 3a1auu;

MPEBHUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NPH PEIICHUH 33JIa4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjbTaTa 1M M YCIOBHUSM, OOBSCHATH TNPUYUHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHsI Pe3yJIbTaTOB JEATENIbHOCTH, HAaXOAWTh OMIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

VY obyuatomerocs 6yayT copMHUpOBaHbl YMEHUSI COBMECTHOM IESATETLHOCTH:

MOHUMATh U HCIOIb30BaTh MPEUMYIIECTBA KOMAaHAHONW M WHIUBUAYAIbHON pabOTHI MPU
pemeHnn y4eOHBIX 3a31a4, NPUHUMATh I[eJIb COBMECTHOW JIEATENbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM PabOThI, paclpeAessiTh BUIBI pabOT, TOTOBApUBATHCS, OOCYXKIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYMIOBLIX GopMax paboTsl (0OCykaeHus, 0OOMEH MHEHHM, «MO3TOBBIE
IITYpPMBI» W WHBIC), BBITIOJHATH CBOKO 4YacTh PabOTHI W KOOPAWHUPOBATH CBOM JEHCTBHS C
JIPYTUMH 4JIEHAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETO BKJIaga B OOMIMI MPOAYKT TIO

KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.



[IpenMeTHbIe pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 MaTeMaTHKe Ha 0a30BOM ypOBHE Ha
YpOBHE cpemHero oO0mero oOpa3oBaHUs TPEACTABICHB MO ToJaM OOYYEeHHS B paMKax

OTACIBHBIX y‘l€6HBIX KYPCOB B COOTBCTCTBYIOIIUX pa3Aciiax MmporpaMmbl 10 MAaTCMAaTHUKE.

PaGouas nporpamma yuebHOro kypca «Ajnredpa M Hayajga MaTeMaTUYECKOr0 aHAJIU3a.

MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma ydueOHOro Kypca «AnredOpa M Hadaja MaTeMaTHYECKOTO aHAIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepalibHOTO
rOCyJapCTBEHHOI'O 00pa30BaTEIbHOIO CTaHIAapTa CperHEero oouero odpa3zoBaHus, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, MPEIbIBIAEMBIX K MaTeMAaTHYECKOMY OOpa3oBaHUIO, U
TPagUIMA POCCHIICKOTO 00Opa3zoBaHus. Peammzamuss mporpaMmbl 00ECIICUMBACT OBIAICHHE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMH OCHOBY IJId CaAMOPA3BUTHUA U HCIIPCPLIBHOI'O
00pa3oBaHusl, LEIOCTHOCTh OOIIEKYJIbTYPHOI'O, JMYHOCTHOI'O M IIO3HABATEILHOTO DPa3BUTUSA
JUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajna MaTeMaTH4YeCKOI'O aHalIM3a» SIBISETCS OJHUM M3 Hauboiee
3HAYMMBIX B MPOTpaMMe CTapIIeil IIKOJbI, MOCKOJBKY, C OJHOW CTOPOHBI, OH OOecreynBaeT
MHCTPYMEHTAJbHYIO0 0a3y Hjsi HM3Y4YEeHHs BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C ApPYyrou
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE U aOCTpaKTHOE MBIIIJICHUE Y4YalluXcsi Ha YpOBHE,
HEOO0XOIMMOM JJIsi OCBOCHHUSI KypCcOB MH(OPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B paMkax maHHOTO Kypca yJalirecs OBJIaJIeBalOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HaYKH,
KOTOpast GOpMYJIHPYET CBOU JOCTHIKEHHSI B MAaTEMaTHIECKOH (hopme.

Kypc anre6psl 1 Hauas MaTeMaTHYECKOTO aHalW3a 3aKJa/(bIBA€T OCHOBY JUISl YCIICIIHOTO
OBJIQICHUSl 3aKOHAMHM (U3UKU, XHUMHUHM, OUOJOTHM, TOHMMAHUS OCHOBHBIX TEHICHLUH
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
¥ KOMITBPIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOIIb30BaTh UX B IOBCETHEBHOM XKM3HH. B Toke
BpeMs OBJIa/IeHUE aOCTPaKTHBIMHU U JIOTUYECKH CTPOTMMM MaTeMaTHYECKUMH KOHCTPYKLHSIMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEP)KICHMS,
UCIIOJIb30BaTh 0000IIeHNe M KOHKpETH3alhio, abCcTparupoBaHME U aHaJOrHio, (opMHUpYeET
KpPEaTHBHOE M KPUTHUECKOE MBIIICHHE. B X0/e n3ydeHus: anreOpsl U HaYall MaTeMaTHIeCKOTro
aHajM3a B CTapIICH IIKOJE ydalluecs MOJIY4aroT HOBBIM ONBIT PEIICHUs NMPHUKIATHBIX 3ajad,
CaMOCTOSITEJIFHOTO ~ TIOCTPOCHUSI ~MaTeMaTH4YeCKHMX MOJeJed  pealbHbIX CHTyalUud W
UHTEPIPETAlNN  TIONYYEHHBIX PEIICHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B TpUpPOJE, HayKe M B HMCKYCCTBE, C BBIJAIOIIMMHUCS MaTeMaTHYCCKUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc oOnamaer 3HauMTENbHBIM BOCIHMTATENBHBIM MOTEHIMAIOM, KOTOPBIN peamn3yercs
KaK yepe3 y4eOHbI MaTepuai, CoCOOCTBYIOMUN (POPMUPOBAHUIO HAYYHOIO MHUPOBO33pPEHUS,
TaK ®W depe3 crnenupuKky ydeOHON MACSATENBHOCTH, TpeOyIomeld CaMOCTOSTEIhHOCTH,



AKKypaTHOCTH, MPOAODKUTEIBHOW KOHLEHTPAallMM BHUMAaHHUS W  OTBETCTBEHHOCTH 3a
MIOJIyYEHHBIN pe3ysbTar.

B ocHoBe meronuku oOyueHus anreOpe M HadajsaM MaTEeMaTUYeCKOrO aHaIM3a JICKHUT
JEeSTEIbHOCTHBIN MPUHIUI O0yYEHUSI.

Crtpykrypa Kypca «Anrebpa 1 Hauaisa MaTeMaTUYECKOr0 aHAN3a» BKIIOYACT CIEAYIONINE
coJepKaTenbHO-METOqMUecKue JUHUU: «YUucna u BbraucieHus», «OyHKIUH U TpaduKny,
«YpaBHEHUS U HEpaBEHCTBa», «Hadana MaremMarndeckoro aHanusa», «MHOXKECTBA U JIOTHUKA.
Bce oCHOBHBIE COAEPKATENBHO-METOIUYECKUE JIMHUM W3Y4arOTCSd Ha NPOTSKEHUHM JBYX JIET
oOydeHus B cTapiled IIKOJIe, €CTECTBEHHO JOMOJHSS APYr Jpyra U MOCTENEHHO HaChIIIAsCh
HOBBIMM TeMaMU U pasznenamu. JlaHHBIM Kypc SBIJISETCS HWHTEIPATUBHBIM, ITOCKOJIBKY
oObenuHseT B ce0e cofepKaHue HECKOJIbKMX MAaTeMAaTUYeCKUX JUCHUIUIMH: anre0pa,
TPUTOHOMETPUS, MATEMATUYECKUN aHAIU3, TEOPHsI MHOKECTB U Jip. [1o Mepe Toro kak yyaniuecs
OBJIaJICBAIOT BCE Oosiee MIMPOKMM MaTEeMAaTHMYECKHUM ariaparoM, y HHUX IOCIEeI0BaTEIbHO
dopMHpyeTcsi M COBEPIIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUECKyl0 MOZETb pealbHOM
CUTyalluu, NMPUMEHTh 3HAHUS, MOJIyY€HHblE B Kypce «AinreOpa M Hayajlla MaTeMaTH4eCKOTro
aHaJM3ay, A PELICHUS CaMOCTOSTENbHO C(HOPMYITHUPOBAHHOM MaTeMaTHYEeCKOW 3alayd, a
3aTeM MHTEPIPETUPOBATh MOJYUYECHHBIN PE3YIIbTAT.

CopepxarenpHo-MeTOAMYECKass  JMHUS — «Yucna W BBIUMCIEHMSD  3aBEpIIAET
(opMUpPOBaHNHE HABBIKOB HCIOJB30BaHUS JECHCTBUTENBHBIX YHCEN, KOTOpPOE OBLJIO HAyaTO B
OCHOBHOI miKkone. B crapuieil mkone ocoboe BHUMaHue yAenseTcs (pOpMUPOBAHUIO MPOYHBIX
BBIUMCIIUTENBHBIX HABBIKOB, BKJIIOYAIONIMX B CE0s MCIONB30BAHHE PA3NUYHBIX (HOpPM 3amucu
JICUCTBUTEIIBHOIO YHUCJA, YMEHHME pALMOHAIBHO BBIIOJIHATh JACUCTBUS C HHUMH, JENaTh
NPUKHUIKY, OIIGHWBaTh pe3ynbTar. OOydaromuecs TMOJy4aloT HAaBBIKH NPHOIMKEHHBIX
BBIUMCJICHHUM, BBITIOJHEHHUS JAEUCTBUH C YWCIaMH, 3alMCaHHBIMH B CTaHIApTHOH ¢opme,
MCII0JIb30BAaHUS MATEMATHUYECKUX KOHCTAHT, OLIEHUBAHMS YUCIIOBBIX BBIPAXKEHMUII.

Jluaus «YpaBHEHHsS M HEPAaBEHCTBa» PEATM3yeTCs] Ha MPOTSHKEHUH BCETO OOy4YeHHS B
CTaplled WIKOJE, IOCKOJIbKY B KaXJOM paslerne IporpaMMbl INPEIyCMOTPEHO peLIEeHUe
COOTBETCTBYIOLIMX 3a7au. OOyyarommuecs OBIaIeBalOT pa3IMUYHbIMU METO/IaMH PEILIEHUS LIEbIX,
paloHaIbHBIX, UPPAIIMOHATBHBIX, TOKA3aTENbHBIX, TOTaPU(PMUUECKUX U TPUTOHOMETPUIECKIX
YPaBHEHUI, HEPABEHCTB U UX CUCTEM. [losydeHHbIE YMEHHS MCIOJB3YIOTCS IPU UCCIIEI0BAHUN
(GYHKIMI C TOMOIIbIO MPOU3BOJHON, PEIIEHWH MPUKIAIHBIX 3a/1ad M 3aJa4 Ha HaXOXKICHHE
HauOOJBIINX U HAMMEHBITUX 3HaYeHui (GyHKiuu. [lanHas comepikarenbHas TUHUS BKIIOYAET B
ce0s Takke (GOpPMHUPOBAHME YMEHUH BBINOJHATH Pacuyé€Tel MO (GopMyiIaM, NMpPeoOpa3oBaHUS
LEJbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX W TPUIOHOMETPUYECKHUX BBIPDAKECHMM, a TakKkKe
BBIPQXEHHM, CcoJepKaluX cTeneHd u jorapudmsl. brnarogaps usyudeHuro anreOpanyeckoro
MaTepuana MPOUCXOIUT JalbHENIee pa3BUTHE allTOPUTMHUECKOTO U aOCTPAKTHOTO MBIIILIICHUS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM ACIYKTUBHBIX PACCYXJACHHH, pabOThl C CHMBOJIHHBIMHU
dbopMamu, TpeCTaBICHUS 3aKOHOMEPHOCTEHN U 3aBUCUMOCTEN B BHJIE PABEHCTB U HEPABEHCTB.
Anre6pa npeanaraet 3pGeKTUBHbIE HHCTPYMEHTHI JJIs PElIeHHs TIPAKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 33724, HAIJBSIAHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK SI3bIKA HAYKH.

CopnepxaTenbHo-MeToAnYecKast TUHUS «DYHKIMU U TpaQUKH» TECHO MEPerieTaeTcs C
JpPYrUMHU JIMHHUSMH Kypca, IOCKOJbKY B KaKOM-TO CMBICIE 33Ja€T IMOCIEN0BATEIbHOCTD
u3ydeHuss Mmatepuana. V3ydeHWe CTENEHHOW, TOKa3aTelnbHOM, JIorapu(PMUYECKOl U
TPUTOHOMETPUYECKUX (YHKUIUN, WX CBOWCTB M TpaduKOB, UCHONb30BaHUE (DYHKUUN s
peleHus 3agad U3 APYruxX y4eOHBIX NMPEIMETOB M PEeaibHOM KHM3HM TECHO CBSI3aHO Kak C
MaTeMaTUYeCKUM aHAJIM30M, TaK U C pElIeHHeM ypaBHEHUM U HepaBeHCTB. [Ipu 3Tom Oosbiioe



BHUMaHHUE ynemnsercs (GOpMHUPOBAHUIO YMEHHS BBIpaXaTh (OpMyJaMu 3aBUCHUMOCTH MEXIY
pa3IMYHBIME BEIMYMHAMH, HCCIEAOBATh TIONY4YCHHbIE (YHKIUU, CTPOUTh UX TpauKu.
Martepuan 3TOW COJepKATCIbHON JMHWM HAleleH Ha pa3BUTHE YMEHUH M HABBIKOB,
MO3BOJISIIOIINX ~ BBIPAXKATh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pasnuyHor  dopme:
aQHAJTUTUYECKON, rpaduyeckoii W CIIOBeCHOH. Ero wu3ydeHwe CcrocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOMICHHIO W  KOHKPETHU3alluH,
HCIIOJIb30BaHUIO aHAJIOTHIA.

ConepkarenbHas nuHusa «Hadama mMareMaTHuecKoro aHajin3a» MO3BOJISIET CYIIECTBEHHO
pPaCHIMPUTh KPYT KaK MAaTEMaTHYECKUX, TaK U MPUKIAIHBIX 3a]1a4, JTOCTYITHBIX 00y4YaromuMCs, Y
KOTOPBIX MOSIBISETCS BO3MOKHOCTH UCCIIEZIOBATh M CTPOUTH IpaduKu (YHKIUH, ONPEACTSATh UX
HauOOJIbIINE U HAUMEHBIINE 3HAUCHUS, BRIYUCIATH IUIOMAIN GUTYp U OOBEMBI TEJ, HAXOAUTH
CKOPOCTH M YCKOpPEHHMsI TMporieccoB. JlaHHas coxaepkaTeibHas JMHHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH TIOCTPOCHHMSI MaTeMaTHYECKUX MOJCICH pEabHBIX CHUTYalluid, HaXOXKICHUS
HAWIYYIIETO PENICHHs] B TPUKIATHBIX, B TOM YHCJIEC COIHMAIBLHO-DKOHOMHUYECKHX, 3a/Jayax.
3HAKOMCTBO C OCHOBAMH MaTEMAaTHYCCKOTO aHaJIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-JIOrMYECKOTO U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHHIO YMEHUU paclo3HaBaTh
MPOSIBIICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE U HcKyccTBe. OOyuaromiuecss y3HAIOT O
BBIJIAIONINXCS pe3ysibTaTaX, MOJYYSHHBIX B XOJ€ Pa3BUTHUS MATEMATHKH KaK HAyKH, W HUX
aBTOpax.

ConeprkarenbHO-MeToIuuecKas JuHus «MHOXKECTBA M JIOTHKa» B OCHOBHOM IOCBSIICHA
3JIEMEHTaM TEOPHH MHOECTB. TeOopeTHKO-MHOKECTBEHHBIC MPEACTaBICHUS POHU3BIBAIOT BECh
KypC IIKOJIBHOW MaTEeMAaTHKU W NPEIaraioT HauboJIee YHUBEPCATBHBINA SI3bIK, 00BEIUHSIOMNN
BCE pasleibl MAaTeMAaTUKH W €€ TNPWIOKCHHW, OHU CBS3BIBAIOT Pa3HBIE MaTEMaTHYCCKHE
TUCIUIUIMHBL B eAuHoe I1enoe. [losToMy BaXXHO N1aTh BO3MOXHOCTh HIKOJBHUKY MOHMMATH
TEOPETHKO-MHOKECTBCHHBIM SI3bIK COBPEMEHHON MaTeMaTHMKU U HCIOJIb30BaTh €ro s
BBIPQXCHUS CBOUX MBICIICH.

B kxypce «Anrebpa m Havajga MaTeMaTHYECKOTO aHAIIN3a» MPHCYTCTBYIOT TaK)KE€ OCHOBBI
MaTEeMaTHUYECKOTO MOJEIMPOBAHMS, KOTOpPbIE MPU3BAHBI CPOPMHUPOBATH HABBIKM MOCTPOCHUS
MoJieJiell peallbHbIX CUTYallUid, UCCIIEJOBAHUS 3TUX MOJENel ¢ MOMOIIIBIO amnmapaTa anreOpsl u
MaTEeMATHYECKOTO aHaJM3a W WHTEPHPETAllUU TIOMYyYSHHBIX pe3ylIbTaToB. Takue 3amaHus
BIUICTCHBI B K&XIBIA M3 PA3JCIIOB NPOrPaMMBI, IMOCKOJBKY BECh MaTrepual Kypca IIHPOKO
UCIIONB3YETCS JJIs pelIeHus MPUKIAIHBIX 3a1a4. [Ipu pereHnu peanbHbIX MPaKTUYECKUX 3a7a4
yuaiiecs: — pa3BUBAIOT  HaONIOAATeNbHOCTh,  yYMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBarbCs, MCIOJIb30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETU3MPOBATH MpoOIeMy.
JlestenbHOCTh 1O (DOPMHPOBAHHWIO HABBIKOB PEUICHHUS MPUKIAJHBIX 3a7ad OPraHU3yeTcs B
Ipolecce U3y4eHHs BCeX TEM Kypca «Anredpa u Havajga MaTeMaTHYECKOTO aHATH3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B yuebHOM miiaHe Ha U3y4eHHeE Kypca anreopsl ¥ Hayall MaTeMaTHYECKOro aHallu3a Ha 6a30BOM

ypoBHE oTBOJUTCA 2 yaca B Henento B 10 knacce u 3 yaca B Henento B 11 kiacce, Bcero 3a /iBa
roja o0yuyenus — 170 gacos.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia M BLIYMCICHHUA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JIECSITUYHBIE APOOU, MPOIEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu. Apudmernueckue omepanud ¢ palMOHAIBHBIMUA  YUCIIAMH,
npeoOpa3oBaHusl 4MCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHU U pPEaIbHOM JKU3HH.

JleiicTBuTenbHbIC YKcla. PalmoHaNbHBICE M WPpalMOHAIBHBIC YHcha. ApuMeTHuecKue
Olepanuu ¢ JACHCTBUTEIbHBIME YuciaMu. [IpuOmmkEéHHbIE BBIYUCICHHS, IPABUIa OKPYIJICHHS,
IIPUKUJKA U OLICHKA PE3YyJIbTaTa BEIYACICHUM.

Crenenp ¢ nenbiM nokazateneMm. CranzaptHas Gopma 3anucH ASHCTBUTEIBHOIO YHUCIIA.
Hcnonb3oBanue moaxoismeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN JJISi  PEHICHUs
IIPAaKTUYECKMX 3a/1a4 U IPEJICTABICHUS JaHHBIX.

Apudmernueckuil KopeHb HaTypalbHOW cteneHu. JlefictBus c¢ apudmernueckumu
KOPHSIMHM HaTypaJbHON CTEIICHH.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE IPE0OpPa30BAHNUS.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
(bopMyIIBL.

VYpaBHeHue, KopeHb YypaBHeHHMs. HepaBeHcTBO, pelleHMe HepaBeHCTBA. Meroa
MHTEPBAJIOB.

Pemenue uensix 1 1poOHO-paLlMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppanimoOHaNBHBIX YPaBHEHUN U HEPaBEHCTB.

Pemenne TpUroHOMETpUUYECKUX YPABHEHHM.

ITpuMeHeHrEe ypaBHEHMIM M HEPABEHCTB K PELIEHUI0 MATEMaTHYECKHMX 3a1ad W 3a7ad U3
Pa3IUYHBIX 00J1aCTe HayKU U peasIbHOM JKHU3HH.

DyHKIUHN U TPaPUKH

OyHKI1MS, criocoObl 3ananust GyHkiun. ['padux yHkun. BzanmMuo obpatHblie GyHKIMH.

Ob6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢yHnkuuu. Hynu ¢ynkuun. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIEC 1 HEUETHBIE QYHKIUU.

CrenenHas QyHKUMS C HaTypaJbHbIM M LEJNbIM IOKa3zareieMm. EE cBolicTBa u rpaduk.
CaoiicTBa u rpauk KOpHS n-0i CTENEeHN.

TpuroHomerpudeckas OKpPYKHOCTb, OIpEIEICHUE TPUTOHOMETPHUUECKUX (YHKLUH
YUCJIOBOTO APryMEHTA.

Hayana maTemMaTHuecKoro aHajaimsa

[TocnenoBarenbHOCTH,  €cHOCOOBI  33JaHUsl  IOCTENOBAaTeIbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass W reoMeTrpuueckas —mporpeccud. beckoHeuHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBArOIIEH reoMeTpUUEcKOl MpPOrpecCuu.
dopMyna CIOKHBIX IIPOLEHTOB. lCrnonb30BaHUe MPOTrpeccUy Ul PELICHHUS pealbHBIX 3aaad
IIPUKIIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA



MHokecTBO, onepanuu Haj MHoxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aIrapara [Jis1 OMHCaHHA PCAJIbHBIX IMPOHCCCOB U HBHGHHﬁ, npu
pellIeHnN 3a7a4 U3 IpYTUX y4eOHBIX [IPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia ¥ BbIYHMCICHHA

Hatypanbnble u nensie uncina. [Ipu3Haky 1eNMMOCTH LIEIBbIX YACEN.

Crenens ¢ pallMOHaIBHBIM Moka3areneM. CBOWCTBA CTETICHH.

Jlorapudm uncna. JlecaTuynble U HATypaJIbHBIE JTOTAPUPMBI.

YpaBHeHUs1 1 HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3oBaHne BbIpAXKEHUI, COAEPIKALUX CTENEHH C PallMOHAIbHBIM IIOKa3aTENIEM.

[TprMepbl TPUTOHOMETPUUECKHUX HEPABEHCTB.

[ToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHMH. PelieHue NpukiIaaHbIX 3a1ad C [OMOLIbIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPABHEHHUI U HEPABEHCTB.

IIpuMmeHeHnEe ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMATHYECKHX 3a1ad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTeN HayKu U peanbHON )KU3HHU.

DyHKIUH U TpaPUKH

Oynkuus. Ilepuonnveckue  QyHkuuu. IlpomMexkyTku MOHOTOHHOCTH — (YHKLHUH.
Maxkcumymbl 1 MUHUMYMBI (yHkiuu. HauOosnbliee M HauMeHbllee 3HaueHHEe (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA U TPapUKU.

[Toka3zarenbHas u norapupmuueckas GyHKIUU, X CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GYHKUIUHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CHUCTEM.

Ucnonp3zoBanue rpadukoB (QyHKIUN O HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PEUICHUH 3a/1a4 U3 APYTUX YU€OHBIX MPEIMETOB U PEATbHOM KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

HenpepsbiBable GpyHKIIMN. MeTOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB.

[TpousBoaHas ¢pyHkiuu. ['eomeTpuyueckuii 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[TpousBoaHble 3neMeHTapHbIX (YHKIUI. DopMynbl HaXO0XKAEHUS MPOU3BOJHOM CYMMBI,
NPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TpuMeHeHHe MPOM3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HaubobIIero 1 HaMMEHbIIEro 3Ha4eHNs (PyHKIMU Ha OTPE3Ke.

[IpuMeHeHre MPOU3BOMHOM A HAXOXKACHHUS HAWIY4IIero PpeuieHus B MPHUKIaJHbIX
3ajaydax, s ONpeaesieH!s] CKOPOCTH MpoIiecca, 3aJaHHOr0 (OpMYIIoi Ui rpaduKkoMm.

[TepBooOpaznas. Tabnuia nepBooOpas3HbIX.

WuTerpan, ero reomeTpuyeckuid M (¢uU3MYecKuil cMbIci. Bblunmcinenue uHTErpana Imo
dbopmyrne Hetorona—JleliOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne y4yebHOro npeamera «MaTemaTtukay JIOJDKHO OOECHedHMBaTh JIOCTHIKEHHE Ha
YpOBHE cCpelHero ooumero o0pa3oBaHUsl CIEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yibTaThl OCBOCHHUS MpOrpamMmbl ydeOHoOro mpenMera «MaTemMaTHKa»
XapaKTEePU3YIOTCS:

I'paxknaHcKO€e BOCIIUTaHUE:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOM MO3MIMU OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHa POCCUMCKOro OO0IIeCTBa, MPEACTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YyHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHHUH, NPOLEAYp TIPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U HA3HAYCHHEM.

[TaTpnoTHyueckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON Ipa’KIaHCKON MIEHTUYHOCTH, YBAKEHUS K MPOLLIOMY
U HACTOALIEMY pPOCCUUCKOM MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHIICKUX MaTEMaTUKOB U POCCHUMCKOM MaTeMaTH4eCKOM IIKOJbI, K HCIOJIb30BAHUIO 3THUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3TUUECKOT0 MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKU U JIEATEIbHOCTHIO YYEHOrO; OCO3HAHUMEM JIMYHOIO BKIJIAJla B IIOCTPOCHHE
YCTOMUYMUBOTO OyAYIIETO.

DcTeTnuecKkoe BOCIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpYy, BKJIKOYas JCTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajauy, pELIeHUH, pPacCyXIeHUl; BOCIPUMMYHBOCTHIO K
MaTeMaTHUYeCKUM acleKTaM pa3JInYHbIX BUI0B UCKYCCTBA.

PuU3nYeCcKoe BOCITUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHUs NPUMEHATh MaTeMaTH4YecKHe 3HaHUs B HHTEpecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pOBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTbH); (PU3NUECKOIO COBEPIIEHCTBOBAHHUSA, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYAOJIIOOHUS; MUHTEPECOM K pPa3INYHBIM
chepam npodheccuoHANBbHON JEesITeNbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKON U €€ NMPUIIOKEHUSMH,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BbIOOp OynyIiel npodeccuu U peaar30BbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaTeMaTHYecKOMYy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pEeIlIeHN IPAKTUYECKUX 3a7a4 MaTeMaTUYECKOM HallpaBI€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE!

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPbI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
SKOHOMHYECKHX NPOLECCOB HA COCTOSHUE NPHUPOJHOM W COLMAIBHOW Cpeabl, OCO3HAHUEM
II00aTbHOTO  XapakTepa JKOJOTMYECKHX  MpoOsieM; OpUEHTalel Ha  [pUMEHEHHE



MaTeMaTUYeCKUX 3HAHUN Ui pelieHusl 3a7ad B 00JIacTU OKpYXKaroule cpesbl, MIIaHUPOBaHUS
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH CpeJibl.

[leHHOCTH HAYYHOTO MTO3HAHMUSL:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOI MPAKTUKH, TOHHMMaHUEM MAaTeMaTH4YeCKOW HAayKH Kak c(epbl
YeJIOBEUECKOU JIEATETbHOCTH, 3TAOB €€ pa3BUTUSA U 3HAYMMOCTH JJIs Pa3BUTHS LUBUIM3AIINY;
OBJIQJICHHEM SI3bIKOM MAaT€MAaTHUKH W MAaTEMaTUYECKOM KYJIbTYpOM KaK CpPEIICTBOM IO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILIECTBJISATH MPOEKTHYHD M HCCIEAOBATEIbCKYIO JEATEIbHOCTh
WHAUBUAYAJILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3yabTaThl OCBOEHUS IPOrpaMMBbl yueOHOTo nmpeaMera «MaremaTukay
XapakTEpU3YIOTCSd  OBJAJCHHEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCEUaMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
oelicmeusimu.

1) Vuuesepcanvhvie nosnasamenvuvle oelicmsus, obecnewusarom opmuposanue 6A306blx
KOCHUMUBHBIX NPOYECCO8 00y Yalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpa;
npuUMeHeHue 102UHEeCKUX, UCCIe008aAmMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayueli).

ba3oBble nornueckue NeUCTBUS:

® BBIABISATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKUH MATEMAaTHYCCKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (OPMYIUPOBATH ONpPEAENCHUSI MOHSATHUM;
yCTaHaBIMBATh CYIIECTBEHHBIN MPHU3HAK KJIaccu(PUKAIMN, OCHOBAHUS JIJIsi 00001IeHus
Y CpaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHATN3A;

® BOCIPHUHHUMATH, (HOPMYIHPOBATH U MPEOOPA3OBBIBATH CYXKACHUS: YTBEPIUTEIbHBIC U
OTpHUIATENIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
TAHHBIX, HAOJMIOACHHUSX W YTBEPXKICHUSAX; MpeIaraTb KPUTEPHUH JUTSI BBISBIICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JlenaTh BBIBOJIBI C HCIIOIH30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHICCKUX YTBEPKIACHHUH (TIPSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh ApPryMEHTAIMIO, MPHUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

e BBIOMpaTH Croco0 perieHuss y4eOHOUM 3aaauu (CpaBHHUBATh HECKOJBKO BAapUAHTOB
pelIeHus, BEIOUpaTh HaOOJIee MOIXOSAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBble nccnenoBaTenbCKue AeUCTBUSA:

® HCIOJNB30BAaTh  BONPOCHI  KaK  HCCICNOBATCIIBCKHUH  MHCTPYMEHT  IO3HAHUS;
dbopMyIHUpOBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABIMBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) IO3UIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAHUE II0
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCcKOro OOBeKTa, SBICHH, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MKy OOBEKTaMH, SIBICHUSMH, TIPOIIECCAMHU;



® CaMOCTOATENIbHO  (hOpMyIHpOBaTh OOOOIIEHHMS U  BBIBOABI IO  pe3yiabTaraM
IPOBEAEHHOIO HAOJIOJCHUS, UCCIIEAOBAaHM, OLEHUBATh IOCTOBEPHOCTh MOJIYYEHHBIX
pPe3yJIbTaTOB, BEIBOJIOB U O0OOIICHMIA,

® [IPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE IPOLIECCA, & TAK)KE BbIIBUIATh MPEATIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ uapopmarueit:

e BBUIBIATH AePUUIMTH UHPOPMALIUK, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETa HA BONPOC U
JUIsl pEIIEHUs 3a]1a4H;

e BpIOMpaTh HMHPOPMAIMIO W3 HCTOYHUKOB PA3IMYHBIX THUIIOB, AaHAJIM3UPOBATDH,
CHUCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMALMIO PA3IMUYHBIX BUIOB U (HOpM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HMH(OpPMAILUIO, MPEACTaBIATh €€ B pa3IMyHbIX (opmax,
WITIOCTPUPOBATh IpaMuecKy;

® OIICHUBaThb HAAEKHOCTh MH(OpPMALMM 110 CaMOCTOSATENbHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) Vhusepcanvivie KOMMYHUKAMUGHblE Oelicmsus, 0becneuusarom c@hopmuposanHocms

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Obwuenue:

® BOCIPUHHUMATH U (HOPMYIHPOBATH CY)KJIEHHS B COOTBETCTBUH C YCIOBUSIMH U IEIISIMHU
oOIIeHus; SCHO, TOYHO, I'PaMOTHO BBIpAXXaTh CBOIO TOYKY 3pEHHMs B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10 XOAY PEILEHUs 3a/1a4i, KOMMEHTHPOBATh
IIOJIYYEHHBIA pe3yibTarT;

e B X0JIe 00CYX/IEHUS 337aBaTh BOIPOCHI MO CYIIECTBY 0OCYKIaEMOM TEMBbI, TPOOIEMBI,
pemiaeMoil  3ajaud, BbICKA3bIBaTh HJAEH, HALCJIECHHbIE HAa IIOUCK pPELICHUs;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JpPYrMX Y4YacTHUKOB JIMAJOra,
oOHapyKUBaTh pa3IMuue U CXOJCTBO MO3ULUI; B KOPPEKTHOI opme GopMyIrpoBaTh
pa3HoOrIacHsi, CBOM BO3PAKEHUS;

® [IPEACTaBIATH PE3yJbTaThl PELICHUS 3a7aud, SKCIEPUMEHTA, UCCIEA0BaHUs, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3ajad Npe3eHTalud U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

® [IOHMMaThb U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHONW W WHIUBUIYaTbHOW pabOTHI
OpU pelIeHuH Y4eOHbIX 3a/ad; MNPUHUMATh IeJb COBMECTHOM JeATEeNbHOCTH,
IUIAaHUPOBaTh OpPraHMU3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBApUBATHCS, OOCYKJAaTh TpoLecC M pe3yibTaT paboThl; 0000maTh MHEHHS
HECKOJIBKHX JIIOJIEH;

® y4acTBOBAaTh B IPYIIOBBIX Ppopmax paboThl (00Cyk1eHusI, 0OMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOK YacTb pPabOThl UM KOOPAMHHMPOBATH CBOHU
JeMCTBUS C IPYTHMH YIEHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaJa B 00N
MPOAYKT MO KPUTEPHAM, CHOPMYIHMPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHSL.

3) Vnusepcanvnuie pecynamugnuie oelicmeus, obecneuusaiom Gopmupoeanue CMulCl08bIX

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTUL.

Camoopranusanus:

COCTaBIIATh IJIaH, AJTOPUTM pELICHHs 3ajayd, BHIOMPATh CIOCOO pEelIeHUs C y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapHaHThI PEIIeHUH ¢ y4€TOM HOBOM MH(OpMALIUH.

CaMOKOHTpOIIb:



e BJAJeTh HAaBbIKAMM IIO3HABATEIBHOM pE(PIEKCMM KaK OCO3HAHUS COBEPIIAEMBIX
NEHCTBUII M MBICIUTENbHBIX MPOLIECCOB, WX PpE3yNbTAaToOB; BJIANETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolecca M pe3yibTaTa pPEUICHUs MaTeMaTHYeCKO
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHUM 337a4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAHJICHHBIX
OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIICHUBaTh COOTBETCTBHE pE3yJbTaTa LEIH U YCIOBUSAM, OOBSCHATH NPUUYMHBI
JOCTHKEHHUSI WJIM HEIOCTHXKEHUS PEe3yJIbTaTOB JAEATEIbHOCTH, HAXOIWTh OILINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOTO Kypca «AnreOpa M Hayaja MaTeMaTHYECKOrO aHAlN3a» Ha YPOBHE
cpeaHero oouiero oopa3zoBaHus JODKHO 00ECIeUnBaTh JOCTHKEHHE CIETYIOUINX MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KUIACC

Yucjia ¥ BBIYHCIEHHSA

OnepupoBaTh HOHATUSAMM: PALMOHAIBHOE U JICHCTBUTEIIBHOE YUCIIO, OOBIKHOBEHHAs M
JeCATUYHas APOOb, IPOLIEHTHI.

BemonHATe apupmMeTHyecKue Onepaluyd C pPalUOHANBHBIMA M JCHCTBUTEILHBIMU
YHCIIAMH.

BbinonHATe npuOIMKEHHBIE BBIYMCICHUS, MCIIONB3YSl IpaBWJIa OKPYIJIEHUs, JeJaTh
IOPUKUIKY U OLIEHKY pe3yJIbTaTa BBIYMCICHUH.

OnepupoBaTh HMOHSATHSIMHU: CTEIEHb C IEJBIM TOKa3aTeneM; cTaHaapTHas (Gopma 3ammucu
NEMCTBUTENIFHOTO YHCIa, KOPEHb HATYPaJbHOW CTEMEHH; HMCIIOJIb30BaTh MOAXOSIIYIO (OpMY
3aMMCH JIeHCTBUTENBHBIX YUCEN /IS peIIeHHs] MPaKTHUECKUX 3ajay M MPeJICTaBICHUS JaHHbIX.

OnepupoBaTb TMOHATUAMHU: CHHYC, KOCHHYC M TaHI€HC IIPOM3BOJBHOIO  YIJIa;
UCTIOJIF30BAaTh 3aIHMCh IPOM3BOJILHOTO YTila uepe3 0OpaTHbIE TPUTOHOMETPUYECKHE ()YHKIIHH.

YpaBHeHUSs] U HEPABEHCTBA

OnepupoBaTh MOHATHIMHU: TOXXKJIECTBO, YpaBHEHUE, HEPABEHCTBO; 1I€JI0€, pallMOHAIIBHOE,
UppalMoOHAIbHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE;

BemonHaaTe  mpeoOpa3oBaHUS — TPUTOHOMETPHUYECKMX  BBIDAKEHHMH W pemiaTh
TPUTOHOMETPHUYECKHE YPAaBHEHHUS.

BeinonHATe npeobpa3zoBaHus LEJbIX, PAlMOHAIBHBIX U WPPALMOHAIBHBIX BBIPAKEHUH U
pelaTb OCHOBHBIE THIIBI LIEJIbIX, PALIMOHAIBHBIX U UPPALMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHsTH YpaBHEHUS W HEPABEHCTBA JUIS PEUICHUS MAaTEeMaTHYECKUX 3a/a4 W 3a7a4 u3
pa3IMyYHbIX o0JacTel HayKHU U peabHOM KU3HU.

MogenupoBaTh peajbHble CHUTYallMd Ha S3bIKE ajreOpbl, COCTABIATH BBIPAKCHMS,
YpaBHEHMs, HEpaBEHCTBAa [0 YCIOBHIO 3aJlaud, MCCIEI0BATh IOCTPOCHHbIE MOJEIU C
UCTIOJIF30BAHUEM alllapaTa areOpsl.

DyHKIUHN U TPadUKH

OnepupoBaTh MOHATUAMU: (PYHKLHS, CIIOCOOBI 3a/1aHUs PYHKIIUH, 007IacCTh ONpeeIeHUs
¥ MHO>XECTBO 3HAa4eHUH QYHKIUH, rpaduK GyHKINH, B3AUMHO OOpaTHbIE (DYHKIIHH.



OnepupoBaTh MOHATUSAMHU: UYETHOCTH M HEUYETHOCTh (DYHKUWH, HYIH (QYHKIHH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBate rpaduky GyHKIMHA U1 PELICHUsT yPaBHEHUH.

Ctpouth ¥ yuTaTh TpaduKu JTUHEHHON (YHKIHMH, KBaJpaTUYHOW (DYHKIIUH, CTEHIEHHOM
(GYHKIMH C LEIbIM TOKa3aTeJIeM.

Hcnonws3oBath rpaduku GyHKIUN IS UCCICIOBAHUS IMPOIECCOB M 3aBHCHUMOCTEH TpHU
pelIeHnn 3a/a4 U3 APYruX Y4eOHBIX MPEIMETOB U PEaTbHOW XKU3HU; BBIpAXKaTh (HOpMylaMu
3aBHCUMOCTH MEKy BETUYUHAMHU.

Hauyana maTeMaTH4ecKoro aHajaim3a

OnepupoBaTh MOHATHUSMH: TIOCICIOBATEIILHOCTD, apu(PMETHUECKass U TEeOMETpUYECKas
IIPOIPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOIIasi FeOMETpUUYECKas Mporpeccus, cymma
0eCKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON MTPOrPECCUu.

3agaBarh MOCIIEIOBATEIBHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIIEIOBATEILHOCTEH U MPOTPECCUM ISl PEIICHUs] PeaIbHbIX
3aJa4 MPUKJIAIHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OrniepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEpPAIIUU Hal MHOYKECTBAMH.

Hcrnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar Jyisi OMMCAaHUS PEAIbHBIX MPOIECCOB
U SIBJICHU, IPU PEIICHUU 3a7a4 U3 JPYTUX y4eOHBIX MTPEIMETOB.

OnepupoBaTh NOHATUSAMU: ONIPEIETICHUE, TEOPEMA, CIIEJICTBHE, JOKA3aTEIbCTBO.

11 KJIIACC

Yuciia ¥ BbIYUCICHUA

OnepupoBaTb MNOHATUSIMM: HATypaJlbHOE, L€J0€ YHUCIO; MCIONb30BaTh IPU3HAKU
JIEITMMOCTH LIEJIBIX YUCEI, Pa3JIOKEHUE YHACIIA HA IIPOCThIE MHOKUATEIM JJIs PELICHUS 3a1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PAllMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATUAMHU: JIoTapu(M YUCIIa, IeCATUYHBIEC U HATYpaJIbHbIE JIOTapU(MBI.

YpaBHeHUs1 M HEpaABEHCTBA

[IpuMmeHsITH CBOWCTBAa CTENEHW s MpeoOpa3oBaHUs BBIPAKEHUH; ONEPUPOBATH
NOHATHAMM: TI0KAa3aTEIbHOE YPAaBHEHME W  HEPABEHCTBO; pEIIaTb OCHOBHBIE  THIIBI
IIOKAa3aTeNIbHBIX YPABHEHUH U HEPABEHCTB.

BoinonHATe mpeoOpa3oBaHMs BBIPAKEHUH, COJEp)KAIIMX JIOTapu(Mbl; ONEpUPOBATH
HNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHME W HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIbI
Jorapu(pMHUECKUX YPaBHEHUH 1 HEPABEHCTB.

Haxoauts pemieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX ypaBHEHUHN U €€ pelIeHHe; UCI0JIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH /ISl peLIeHUs MPAaKTUYECKUX 3a/1ad.

Haxoauts pemeHust npocTelInX CUCTEM M COBOKYITHOCTEH palliOHAJIBHBIX YPaBHEHUN U
HEPaBEHCTB.

MonenupoBaTh pealbHbIE CHTYal[Md Ha S3bIKE ainreOpbl, COCTaBJISATh BBIPAKEHUS,
YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI 10 YCIOBHIO 3aJ1a4M, UCCIIET0BATh IOCTPOEHHBIE MOJIETH C
UCIIOJIb30BaHUEM allnapaTa ajareopsl.

DOyHKUUH U rpadpuku

OnepupoBaTh MOHATUSAMH: TepuoanyecKkass (QYHKIUSA, TNPOMEXKYTKH MOHOTOHHOCTHU
(GYHKIMHM, TOYKM SKCTpeMyMma (YHKIHMH, HauOoJblllee W HauMeHbIIee 3HaYyeHUs (YHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUIS Hccie1oBaHus QYHKIMH, 3a1aHHOM rpadukom.



OnepupoBaTh  MOHATHAMH:  TpadWKd  TIOKa3aTeNbHOW,  JIOTapU(PMUYECKOH U
TPUTOHOMETPUUYECKUX (PYHKIHMI; N300pa’kaTh X Ha KOOPJMHATHOM TNIOCKOCTH M MCIOJIb30BATh
JUIsl pEIIEHUs] YPAaBHEHUIN 1 HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpapUKd JMHEWHBIX YpaBHEHUH H
MCIIOJIb30BAaTh UX Ul PEIICHUS CUCTEMBbI JINHEHHBIX ypaBHEHUI.

Hcnonb3oBate Tpapuku (YHKIUN A7 MCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH M3
JOPYruX y4eOHbIX JUCHUIUINH.

Havaja maTeMaTH4eCKOro aHaJIM3a

OnepupoBaTb  NOHATHSMM:  HENpepblBHas  (QyHKUuMSA;  Npou3BOAHAs  (yHKIMM;
UCIIOJIb30BaTh T€OMETPUIECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOMN IS peICHHS 3a/1a4.

Haxoaute mpom3BOAHBIE 3JIEMEHTApHBIX (DYHKIHMHA, BBIYUACIATH NPOU3BOAHBIE CYMMBI,
IPOM3BEACHUS, YACTHOIO (DYHKIIUH.

Hcnonb30BaTe NPOU3BOJAHYIO JJIs  MCcielOBaHMS (YHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHUS K TOCTPOCHHIO IPa(hUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO I HAXOXKJIEHUS HAWIYYILEro PEIIeHHs B IPUKIAIHBIX, B
TOM YHCJIE COLIMAIIBHO-DKOHOMMYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Has U UHTErpai; MOHUMAThb FEOMETPUYECKUHA U
(du3nyecKuil CMBICI UHTErpaa.

Haxomute mepBooOpa3Hble dJeMEHTAapHBIX (YHKIUI; BRIYUCIATH MHTETpal Mo (opmyie
Herorona—Jleliouuma.

Pemate npuknasHele 3aa4y, B TOM YUCIIE COLMATbHO-3KOHOMUYECKOIO U (PU3UYECKOTO
Xapaxkrepa, CpeICTBAMHA MaTEMATUYECKOr0 aHAJIA3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yectBo 4yacos DJIeKTPOHHbIE JeATe/ IbHOCTD
Ne HanmeHnoBaHue pa3je/ioB U TeM (undposbie) y4yuTesas ¢
Kourpoububle IIpakTuyeckue
n/n | MNporpaMmmsl Bcero o0pa3oBaTejibHbIE  Y4€TOM
padoThI padoThI
pecypcsl NMpPOrpamMmbI
BOCHMTAHUSA
MHokecTBa pallMOHAJIBHBIX U YcraHaBuBath
JIEMCTBUTEIILHBIX YHCETI. JIOBCPUTEIILHRIC
1 14 1 0 OTHOLIEHUS MEXY
PanmonansHbie ypaBHEHUS U yaHTEIEM H
HepaBCHCTBA 00y4aroMUMHUCS,
OCTBYIOIINX
Oynkuuu U rpaguku. Crenexs C crioco
2 YHEH pad 6 0 0 HO3UTHBHOMY
LIEJIbIM IT0KA3aTeNeM BOCTIPHATHIO
Apudmerndeckuii KOpeHb N—0OK 00yHaroIIMHUCH
TpeboBaHuii U TPOCcO
3 creneHu. MpparnuoHaabHbie 18 1 0
YUYHUTEIS.
YpaBHEHUS U HEPABEHCTBA [To6yskath
Dopmyisl 00y4arommxcs
coOMoIaTh Ha YpOKe
4 TPpUrOHOMETpUH. TpUroHOMETpHUYECKHE 22 2 0 8 P
OOIICTIPUHATHIC HOPMBI
YPaBHCHHU:A HOBEICHNS, TPABUIIA
5 [Tocne0BaTeNPHOCTH M MPOTPECCUN 5 0 0 obIeHHs CO CTapIIIMU
(yuurensMun) u
CBCPCTHUKAMU
(oOyuaroutumucs).
IlonnepxuBaTh B
6 [ToBTOpenue, 06001IIEHNE, 3 | 0 JIETCKOM KOJLICKTHBE

CHCTeMaTHU3alus 3HaHUN

JICTIOBYIO,
JPYKeIMoOHYIO
aTMocdepy.
Crpoutb




BOCTIUTATEIHHYIO
JEeSITeTHHOCTD C YIETOM
KYJBTYPHBIX Pa3IdIui
JICTEH, MTOJIOBO3PACTHBIX
¥ MHIUBUYATBHBIX
0COOEHHOCTEH.
[IpuBnekaTh BHUMaHUE
oOygaromuxcs K
LIEHHOCTHOMY acCIIeKTy
HU3Yy4acMbIX Ha YPOKE
SIBJICHUH, TIOHATHH,
TIPUEMOB.
AHanu3upoBaTh
peaIbHOE COCTOSHUE
JIeN B y4eOHOM Kiracce/
Tpymre.

IToOyxaath
oOyJaromuxcs
coOI0IaTh Ha YpOKe
NPUHLUIEL y4eOHOH
JTUCHHUIUTAHBI 1
CaMOOpTaHU3AIHH.
Opranu3oBbIBaTh
JKCKYPCHH, TOXO/IHI,
AKCHEAUIUU U T.II.
3anuiarh JJOCTOMHCTBO
U UHTEPECHI
o0ydJaromuxcs,
[TOMOTaTh JETAM,
OKa3aBIIUMCS B
KOH(IIUKTHON CHTyallnu
W/WIn
HeOIaronpusTHBIX
YCIIOBHSX

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

68




11 KJTACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/n | MNporpaMmmel Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
CreneHsb ¢ palluOHAIBLHBIM
| nokazareneM. [TokazarenbHast 12 | 0
¢ynkuus. [lokasarenbHble ypaBHEHUS
Y HEpaBEHCTBA
Jlorapudmuueckas GyHKIHUSA.
2 Jlorapudmuueckue ypaBHEHUS U 12 1 0
HEPAaBEHCTBA
TpuronomeTrpuyeckue GyHKIIUH U UX
3 rpaduxu. TpuroHomerpuueckue 9 1 0
HEPaBEHCTBA
[TIpousBognas. [Ipumenenne
4 P P 24 2 0
IIPOU3BOTHON
WuTerpan u ero npuMeHeHus 9 0 0
Cucremsl ypaBHeHU 12 1 0
HarypanbHble u nemnsie yucna 6 0 0
[ToBTOpeHue, 006001IeHNE
8 PETHE, e 18 2 0
CUCTeMAaTH3alusl 3HAaHUH

JlesATEeJIbLHOCTDH
Y4HTEA ¢
y4eToM
NMpPOrpaMmbI
BOCITUTAHUS

YcranaBnuBath
JIOBEPHUTEIIbHBIC
OTHOIIICHHS MEXTY
YUUTEIeM U
o0yJaromumMucs,
CIIOCOOCTBYIOIIUX
MO3UTUBHOMY
BOCTIPUSTHIO
00yJaroImuMucs
TpeboBaHuii U MPOCcO
YUUTEIS.

[MoOyxnate
00yYaroIuXCs
co0mroaaTh Ha ypOKe
OOIIETPUHATHIE HOPMBI
MOBEJICHUS, TIPaBHIIa
OOIIIEHHS CO CTapIINMU
(yuurensamun) u
CBEPCTHUKAMU
(oOyuaroutumMucs).
TlonnepxuBaTh B
JIETCKOM KOJUICKTHUBE
JIEJIOBYIO,
JPYKeI0OHYIO
aTMmocdepy.

Crpoutb
BOCIIUTATEIBHYIO




JeATENIbHOCTh C YYETOM
KYJIBTYPHBIX Pa3InIuii
JICTEH, MTOJIOBO3PACTHBIX
Y MHTUBUTYATbHBIX
0COOEHHOCTEH.
[IpuBnekaTh BHUMaHME
00yJaroIuXcs K
LIEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha YPOKE
SIBJICHUH, TIOHSTHUH,
MPUEMOB.
AHanu3upoBaTth
peaIbHOE COCTOSHUE
JIeN B y4eOHOM Kitacce/
rpymme.

[MoOyxnate
00yJaroIuXCs
CO0ITI0IaTh HA YPOKE
MPUHIUIBI Y4eOHOU
JTUCHHUIUTAHB 1
CaMOOpraHU3aIHH.
OpraHu30BbIBATH
JKCKYPCHH, TOXO/IHI,
SKCIIEIUINH H T.II.
3anuiarh JJOCTOMHCTBO
U UHTEPECHI
oOyJaromuxcs,
ITIOMOT'aTh JIETSIM,
OKa3aBIIAMCS B
KOH(JIMKTHON CUTyalnu
W/WIu
HEeOIaronpusTHRIX
YCIIOBHSIX

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
wn Tema ypoka Beero Konrpoabnbie IIpakTuyeckue II/I[3y‘leHI/I$l :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoThI padoThI pecypenI
| MHoXecTBO, Olepaluy HaJl MHOXKECTBaAMH. | 0 0
Juarpammsbl Diinnepa—Benna
Pannonanehblie yncia. OObIKHOBEHHBIE U
2 JeCATUYHBIE APOOH, MPOLIEHTHI, 0ECKOHEYHBIE 1 0 0
nepuondeckue Apoou
Apudmernueckue oneparum ¢
3 panroHaTBFHBIMU YUCIIAMH, TPE0Opa30BaHUs 1 0 0
YHCJIOBBIX BBIPAXKEHUM
[Tpumenenue apoGeil ¥ NPOLEHTOB IS
4 perieHust TPUKIAIHBIX 3a7a4 U3 Pa3TUIHBIX 1 0 0
OTpacieil 3HaHUW U peabHON KU3HU
[Tpumenenue apoGeil ¥ NPOLEHTOB ISt
5 pelIeHus IPUKIAAHBIX 3a1a4 U3 Pa3IUYHBIX 1 0 0
OTpacjeil 3HaHUW U pealbHOU KU3HU
6 HeiicTBuTenbHble yncia. PanionansHbie U | 0 0
UppalMOHAIILHBIE YKCIIa
7 Apudmerrueckue onepanum ¢ 1 0 0
NeHCTBUTENbHBIMH YUCIIaMU
8 [TpubnuxEHHbBIE BEIYUCIICHUS, TPaBUIIA 1 0 0




OKpYTJICHUS, TPUKHUIKA U OLIEHKA Pe3yJIbTara
BBIYUCIIEHUIN

ToxnmecTBa U TOXKIECTBCHHBIC
npeoOpa3oBaHUs

10
11

VYpaBHeHHE, KOPEHb YPAaBHEHUS

HepaBeHctBo, pelieHre HepaBeHCTBA

12

13

14

Merox nHTEpBANIOB
Pemenue nenbix 1 JpoOHO-PaLIMOHATBHBIX
YpPaBHEHUI U HEPABEHCTB

KontposbHas pabora o teme "MHOXKecTBa
paIMOHATIBHBIX U JEHCTBUTENBHBIX YHCET.
PanmonansHble ypaBHEHUS U HEPABEHCTB"

15

OyHK1M, criocoObl 3a1aHus () YHKITHH.
B3anmHuo obpartHbie GyHKIMN

16

17

I'paduk pynkuuu. O6nacTh onpeneacHus u
MHOECTBO 3HaueHui ¢pyHkmu. Hymm
¢bynkuuu. [IpoMexyTKH 3HAKOTIOCTOSTHCTBA

YérHble 1 HeUETHBIE (PYHKLIUU

18

CreneHs ¢ 1eJIBIM ITOKa3aTeneM.
CrangaprtHas ¢popMa 3amucu
NEeWCTBUTEIBLHOTO YHUCIIa

19

Hcnonb3oBanue noaxosmien Gopmbl 3alIucu
NEHUCTBUTENBHBIX YUCEN [Tl pEIICHUS
MPaKTUYECKUX 3aJ1a4 U MPECTaBICHUS
JAHHBIX

20

CrenenHast GyHKLUS C HATYPAJIbHBIM U
1enbIM Toka3aTeneM. E€ cBoiicTBa u rpadux




21

22

Apudmernueckuii KOpeHb HATYpPaTbHOM
CTCIICHHU

Apudmernuecknii KOpeHb HATYPATbHOU
CTEIeHU

23

CaoiicTBa apu(MEeTHUIECKOTO KOPHS
HaTypaJIbHOU CTEIIECHU

24

25

CaoiicTBa apuPMETHICCKOTO KOPHS
HATypaJbHOU CTENEHU

CBoiicTBa apuPpMETHICCKOTO KOPHS
HATypaJIbHOM CTETEeHU

26

27

28

JleticTBus ¢ apu(h)METHIECKUMHU KOPHIMH N—
OU cTeneHu

JleiicTBus ¢ apuMETHUSCKIMU KOPHAMHU N—
OU cTeneHu

JleiicTBus ¢ apuMETHUSCKIMU KOPHAMHU N—
OU CTEleHu

29

30

31

JleiicTBysI ¢ apuMETHUSCKUMH KOPHIMH N—
OH CTEIICHH

JleiicTBust ¢ apu(pMETHUECKUMH KOPHIMH N—
O CTereHHu

Pelrenre nppalioHanbHBIX YpaBHEHUN U
HEPaBEHCTB

32

33

34

Pemenue nppanroHanbHbIX YpaBHEHUN U
HEpPABEHCTB

Pemienue uppanmoHalbHbIX YpaBHEHUH 1
HEPABEHCTB

Pemenue nppannoHanbHbIX YPaBHEHUN U




HEPaBEHCTB

Pemenue nppanroHanbHbIX YpaBHEHUN U

35 1 0 0
HEpPaBEHCTB

36 CBoiicTBa u rpaduk KOpHS N-0i CTETIEHU 1 0 0

37 CgoiicTBa 1 rpad)uK KOPHS N-0i CTETICHU 1 0 0
KonrponsHas pabora o reme

18 "ApudmeTrnueckuii KOpeHb N—Oi CTETIeHH. | | 0
WppatnmonanbHble ypaBHEHUS U
HepaBeHCTBA"

39 CuHyC, KOCUHYC U TaHT'€HC YHUCIIOBOIO | 0 0
aprymeHra

40 CuHyc, KOCHHYC ¥ TaHT'€HC YUCIIOBOTO | 0 0
apryMeHra

A1 ApKcuHYC, apKKOCHUHYC U apKTaHI'€HC | 0 0
YHCIOBOTO apryMeHTa

0 ApKcuHYC, apKKOCUHYC U apKTaHI'€HC | 0 0
YKCJIOBOTO apryMeHTa
Tpuronomerpruyeckas OKpyKHOCTb,

43 OIpeieJICHUE TPUTOHOMETPUYECKHUX 1 0 0
(GYHKIMN YHUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

44 OIIpEAEIIEHUE TPUTOHOMETPUUECKUX 1 0 0
(GYHKIMN YHUCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 0 0

46 OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1 0 0

47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 0 0

48 OcCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1 0 0




[IpeoOpa3oBaHne TPUTOHOMETPHUECKUX

49 . 1 0 0
BBIPAKEHUN
IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX

50 . 1 0 0
BBIpQ)KEHU I

51 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX ! 0 0
BBIPAKEHUN
IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX

52 . 1 0 0
BBIPAKEHUN

53 KontponsHas pabora no reme | | 0
"Tpuronomerpuyeckue GyHKIUN"

54 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1 0 0

55 Perenne TpuroHoMeTpuueCKuX ypaBHEHUM 1 0 0

56 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1 0 0

57 Perenue TpuroHoMeTpuuecKuX ypaBHEHUM 1 0 0

58 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1 0 0

59 Perenue TpuroHoMeTpuuecKuX ypaBHEHUM 1 0 0
KonTponbhas padota no teme "dopmysis

60 TPUTOHOMETpUU. TpUTrOHOMETPUYECKUE 1 1 0
ypaBHeHus"
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS

61 nocneaoBareabHocTell. MOHOTOHHBIE 1 0 0
MOCJIE0BATENBHOCTH
Apudmernueckas U reoMeTpuyecKas

& nporpeccuu. Vcnonb3zoBaHue nporpeccun | 0 0
JUIS pellieHus] peajbHBIX 3a7a4 MPUKIaJHOTO
Xapakrepa

63 beckoneuHo yObIBarolasi reoMeTpuyecKas 1 0 0




nporpeccusi. Cymma 6€CKOHEUHO
yOBIBaroIeil reOMETPUYECKO MPOTPECCHH

64 dopmyJia CIOKHBIX TPOLICHTOB 1 0 0
65 ®opMyia CIOKHBIX TPOLIEHTOB 1 0 0
O0o001enue, cucTeMaTH3alus 3HaAHUH 3a
66 Kypc aJireOpbl ¥ HadaJl MaTeMaTHYECKOTO 1 0 0
ananuza 10 kiacca
67 HTorosas KOHTpOJIbHASA paboTa 1 1 0
O0001menue, cucTeMaTH3alds 3HAHUH 3a
68 Kypc aJire0pbl U Hadall MATeMaTHYeCKOTO 1 0 0
aHaymza 10 kiacca
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
Ne Hara uudposbie
n/n Tewa ypoxa Bcero Koutpoapnpie  IMpaxruyeckue u3yuyeHuss oOpasoBaTesibHbIE
padoThI padoThl

pecypchl




1 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeNleM 1 0 0
2 CBoiicTBa cTENEeHU 1 0 0
3 [IpeoOpa3oBanue BEIpAXKEHUN, COACPIKAIINX | 0 0
paloHaIbHbIE CTENEHU
4 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX | 0 0
panMoHaIbHbIE CTEICHU
5 [IpeoOpa3oBanue BEIpAXKEHUN, COACPIKAIINX | 0 0
paloHaIbHbIE CTENEHU
6 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA 1 0 0
7 [TokazaTenbHble ypaBHEHUSI U HEPABEHCTBA 1 0 0
8 [lokazarenbHble ypaBHEHUS! U HEPABEHCTBA 1 0 0
9 ITokasaTenbHble ypaBHEHUS U HEPABEHCTBA 1 0 0
10 [lokazarenbHble ypaBHEHUS! U HEPABEHCTBA 1 0 0
1 IToka3zarenbHast GyHKIMS, €€ CBOMCTBA U | 0 0
rpaduk
KonTponbhas padora no teme "CreneHs ¢
2 paloHaIbHBIM TOKA3aTEJIEM. | | 0
IToka3zarenbHas pynkuus. [TokasarenbHble
YPaBHEHUs U HEpaBeHCTBA"
13 Jlorapudm uucna 1 0 0
14 JlecATUUHBIE U HaTypaJibHbIE JTOTapH(pMbI 1 0 0
s [TpeoOpazoBanme BhIpaXXEHUN, CONEPKAIIIX | 0 0
Jorapu@msl
16 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX | 0 0
Jorapu@msl
17 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1 0 0




sorapudmbl

18

[IpeoOpazoBaHue BEIpAKEHHH, COIEPIKALTIX
Jorapudmbl

19

20

21

Jlorapudmuueckue ypaBHEHUS U
HEPaBEHCTBA

Jlorapudmuueckue ypaBHEHHUS U
HEepaBeHCTBA
Jlorapudmuueckue ypaBHEHUS U
HEepaBeHCTBA

22

23

24

Jlorapudmuyueckue ypaBHEHUS U
HEpaBEHCTBA

Jlorapudmuueckas pyHKus, €€ CBOWCTBA U
rpaduk

KonTponbhas padota no teme
"Jlorapudmuueckas GyHKIHS.
Jlorapudmudeckue ypaBHEHUS U
HEPaBEHCTBA

25

Tpuronomerpuyeckue GyHKINU, UX
CBOMCTBA U TpaduKu

26

27

Tpuronomerpuueckre GyHKIUH, UX
CBOMCTBA U TrpaduKu
Tpuronomerpuueckre GyHKIUH, UX
CBOWCTBA U TpapuKu

28

Tpuronomerpuyeckue GyHKINU, UX
CBOMCTBA U TpaduKu

29
30

HpI/IMCpH TPUTOHOMCTPUYICCKHUX HCPABCHCTB

[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB




31

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

32

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

33

34

KonrponsHas pabora no reme
"TpuroHomeTrpuieckue GyHKIUH.
Tpuronomerpruyeckue HepaBeHCTBA.”

HenpepriBable GyHKIINN

35

Meto HHTEPBAIOB AJIsI PELICHUS
HEPABEHCTB

36

37

Meto HHTEPBAIOB AJISI PELICHUS
HEpPABEHCTB

[IpousBonHas GyHKIIUN

38

39

[TpousBonHas GyHKIUU

I'eomerpuueckuii u PU3NIECKUIA CMBICTT
MPOU3BOIHOMN

40

I'eomerprueckuii 1 GU3NIECKUN CMBICIT
MPOU3BOIHOMN

41
42

[Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN

ITpon3BoiHbIE NIEMEHTAPHBIX (QYHKLIUH

43

44

45

[Ipon3BoiHast CyMMBI, TPOU3BEACHMUS,
4acTHOTO QyHKIUI
IIpon3BoHas CyMMBI, TPOU3BEACHMUS,
94acTHOTO (YyHKIMH
[Ipon3BoiHast CyMMBI, TPOU3BEACHMUS,
94acTHOTO (YyHKIMH

46

KonTponbhas pabota no teme
"['eomeTprueckmii CMbICT TPOU3BOAHON"




47

48

[IpumeneHnne nporu3BOJHON K UCCIIEI0BAHUIO
(GyHKIMH HA MOHOTOHHOCTB M SKCTPEMYMBI

[IpumeneHue Mporu3BOIHON K HCCIIETI0BAHUIO
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

49

IIpuMeHeHne MPOU3BOIHOMN K UCCIIEN0BAHUIO
(GyHKIMH HAa MOHOTOHHOCTB M SKCTPEMYMBI

50

51

Haxoxnenre HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHus1 QYHKIUU HAa OTPE3KE

HaXO)KI[GHI/IC HauOOIbIIEro 1 HAUMEHBILIETO
3HAa4YCHUA (1)YHKI_II/II/I Ha OTPEC3KE

52

53

54

Haxoxzaenne HaubobIIero 1 HAUMEHbILIETO
3Ha4YeHUs1 QYHKIUU HAa OTPE3KE

Haxoxxaenne HanOoJIbIIero 1 HAUMEHbIIETO
3Ha4YeHUs1 QYHKIUU HAa OTPE3Ke

Haxoxnenue HauOOIBIIEr0 1 HAUMEHBILIETO
3HAa4YCHUA (1)YHKI_II/II/I Ha OTPEC3KE

55

56

57

58

Haxoxzaenne HaubobIIero 1 HAUMEHbILIETO
3HaueHUs QYHKIMU HAa OTpE3Ke

IIpumeHeHne MpoON3BOJHON I HAXOXKACHHUS
HAWJIYYILIEro peleHus B IPUKIAIHbIX
3ajadax, AJIs OIpPeesIEHUs] CKOPOCTH
mpolecca, 3alaHHOro (GopMyson Uit
rpaduxkom

KonrtponbHas pabota no reme
"IIponsBonHas. [IpuMenenne npou3BoAHOM K
UCCIIEIOBaHUIO (PyHKIIMH"

IlepBooOpasnas. Tabnuia nepBooOpa3HbIX




59

[TepBooOpaznas. Tabmuia nepBooOpa3HbIX

60

WuTerpan, reoMeTpruueckuii 1 Gu3nyecKuii
CMBICJI HHTErpaia

61

62

63

WuTerpan, reoMeTpruueckuii 1 Gu3nyecKuii
CMBICJI UHTETpajia

HHTerpai, reoMeTpuyecKkuii U PU3NIECKUA
CMBICJI UHTETpaja

Brruncnenmne uaTerpana mo gopmyiie
Herorona—IJleitOnuna

64

65

66

Brruucnenue unTerpana no popmyie
Herorona—Jleibuuia

Brruucnienue nnaterpana mno gpopmyie
Herorona—Jleitbaunna
Brruucnenue unTerpana no popmyie
Herorona—Jleitbanna

67
68

Cucrembl TMHENHBIX YpaBHEHUN

Cucrempl TMHEVHBIX YPaBHEHUN

69

70

71

Pemrenne npukiiagHeIxX 3a/1a4 ¢ MOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenue npuknaaHeix 3aaa4 ¢ MOMOILIBIO
CUCTEMBI JINHENHBIX YPAaBHEHUN
Cuctembl 1 COBOKYITHOCTH IIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHBIX, Jorapu(PMUIECKUX
YpPaBHEHUM U HEPABEHCTB

72

Cucremsl u COBOKYITHOCTH LECJIBIX,
palliOHAJIBHBIX, UppallnOHAJIbHBIX,




73

74

MOKa3aTeIbHbIX, JOrapu(PMUIECKUX
YpPaBHEHUI U HEPABEHCTB

CucremMbl U COBOKYITHOCTH LENbIX,
paloHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTelbHbIX, JOrapu(pMUIeCcKux
ypaBHEHUI U HEPABEHCTB

Cucremsl u COBOKYITHOCTH LEJIBIX,
PpalluOHAJIbHBIX, UPPALIUOHAJIbHBIX,
IIOKa3aTCJIbHBIX, JIOFapI/I(I)MI/I‘ICCKI/IX
ypaBHeHI/Iﬁ U HCPAaBCHCTB

75

Hcnonp3oBanne rpagukoB GyHKIMNA 15
pelLIeHUs] ypaBHEHUI U CHCTEM

76

77

78

Hcnonp3oBanne rpadukoB GyHKIMN 715
peleHus ypaBHEHUN U CUCTEM
[IpuMeHeHMEe ypaBHEHUH, CUCTEM U
HEPaBEHCTB K PEILIEHUI0 MaTeMaTHYeCKUX
3aJa4 M 3a/1a4 U3 pa3InyHbIX o0sacTei
HayKH{ U pEaIbHOW KU3HU

KonrtponsHas padora no reme "MuTerpan u
ero npuMeHeHus. Cuctemsl ypaBHEHUN"

79

HarypanbpHble 1 1enbie yucia B 3aga4ax u3
peanbHON KU3HU

80

81

HarypanesHble u 1enble yucna B 3aa4ax U3
peanbHON KU3HU

HarypaneHble u nenble yucna B 3aga4ax U3
peanbHOU KU3HU

82

HpI/ISHaKI/I JACIINMOCTHU LCIIBIX YHUCEIT




83

[Ipu3HaKK JETMMOCTH LETBIX YUCE

84

HpI/ISHaKI/I JACIINMOCTHU L CIIBIX YUCCII

85

86

[ToBTOpeHmEe, 06001IEHNE, CUCTEMATH3AIUS
3HaHUU. YpaBHEHUSA

[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL
3HAHUU. Y paBHEHUS

87

[ToBTOpeHmEe, 06001IeHNE, CUCTEMATH3AIUS
3HaHUU. YpaBHEHUSA

88

89

[ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS
3HaHUU. Y paBHEHUSA

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL
3HaHUU. YpaBHEHUS

90

[ToBTOpenue, 00001IeHNE, CHCTEMATH3AIHS
3HaHUU. Y paBHEHUSA

91

92

IToBTOpenue, 00001IEHNE, CUCTEMATH3ALUS
3HaHui. HepaBeHcTBa

IToBTOpenue, 00001IeHNE, CUCTEMATH3ALIHS
3HaHuil. HepaBencrsa

93

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL
3HaHui. HepaBeHcTBa

94

95

[ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs
3HaHui. HepaBeHcTBa

[ToBTOpenue, 060061IeHNE, cCCTeMaTH3aIlUs
3HaHuU. CucTemMbl ypaBHEHUN

96

97

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AT
3HaHui. CuCTEMBI YpaBHEHHI

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS




3HaHui. yHKIUH

[ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS

98 - 1
3HaHui. yHKIUU

99 HToroBast KOHTpOJIbHAs paboTa 1

100 HroroBast koHTpobHAs paboTa 1
O0001menue, cucTeMaTH3alds 3HAHUH 3a

101 Kypc anreOpbl 1 Hadyal MaTeMaTHYeCKOTO 1
aHasin3a 10-11 kmaccos
O0001menue, cucTeMaTH3alds 3HAHUH 3a

102 Kypc aiareopbl 1 HayaJl MaTeMaTHYeCKOI 0 1
aHasimza 10-11 kmaccos

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

* Maremartuka: anrebpa U Hayajla MAaTeMaTHYECKOTO aHallu3a, reoMeTpus. Airedpa u Havana
MaTeMaTudeckoro ananmsa, 10-11 xmaccel/ Anumos LA, Komsarun FO.M., Tkauesa M.B. u

npyrue, AkuuonepHoe oomectBo «M3narensctBo «lIpocBemenue»

METOINYECKHUE MATEPUAJIBI IJI51 YYUTEJIA
JunakTudeckue MaTepuaisl o aiaredpe u Hadaigam ananu3sa ans 10 knacca (M. .11aOynuH,
M.B.Tkauéra, H.E.®énoposa u ap.,
Jlunaktruueckue MaTepuasl o anredpe u Havanam ananu3a s 11 knacca (M.M.11a0ynuH,
M.B.Tkauéra, H.E.®énoposa u ap.,
ors
EI'D. Matematuka, TUIIOBBIEC SK3aMEHAIIMOHHBIE BapuaHThl, oA penakuueit 1M.B. Amenko, 30

BapUAHTOB

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnuoteka [{OK https://m.edsoo.ru/

Ypoku Ha POIII https://resh.edu.ru/

BIIP https://vpr-ege.ru/vpr

OTtkpoIThiii O0ank 3aganuit EI'D https://fipi.ru/



Paboyas oporpaMma V‘I66HOI‘O Kypca «I'eomMeTpusy.

INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHs AJisi 00Y4atOLINXCS
10 —11 xmaccoB pa3paboTtaHa Ha ocHOBe DenepalbHOrO TOCYAapCTBEHHOI0 00pa30BaTEIbHOTO
CTaHaapTa cpeiHero ooumiero oOpa3oBaHHs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUH,
NOPEIbABISEMBIX K MaTeMaTH4ecKoMy OOpa30BaHUIO, MU TPAJUIMKA POCCHHCKOTO OOpa30BaHMA.
Peanmu3zanus  mporpamMMbel  00eCHeUMBAET  OBJIAJCHHE  KJIIOYEBBIMH  KOMIIETECHIMSMH,
COCTaBJISIIOLIMMHU OCHOBY JJISi CaMOPa3BUTHS M HENPEpPBIBHOTO 00pa3oBaHUSs, IEJIOCTHOCTh
OOLIEKYIBTYPHOT0, TUYHOCTHOTO U TTO3HABATENILHOTO PAa3BUTHS IUYHOCTH 00YYarOIIMXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TIe€OMETPHM Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUS
00yCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBHIO METANpEeIMETHBIX M IPEIMETHBIX pe3yJbTaToOB
00y4YeHHsI TEOMETPHH B HANPABJICHUU JIMYHOCTHOTO PAa3BUTHS OOydaromuxcs, (OpMHPOBAHHUS
(GYHKIIMOHATIBHOM MaTeMaTU4eCKOW TPaMOTHOCTH, HM3Y4YEHUS IPYTHX YYEOHBIX JUCHHUIUIMH.
Pa3Butne y oOyyarommxcsi TNpaBHIBHBIX MNPEACTABICHUH O CYIIHOCTH W HPOHUCXOXKICHUH
reOMETPUYECKUX a0CTpaKUMii, COOTHOIIECHUH PEAbHOTO U WICATBHOT0, XapaKTepe OTPaKEHHUS
MaTE€MaTU4YeCKOW HAayKOM SIBJICHUH U IPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HayK M pOJIM MaTeMaTHYeCKOrO MOJICIMPOBAaHHS B HAyYHOM IIO3HAHMM U B NPAKTHKE
CIoCcoOCTBYeT (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YYAIUMXCS, a TaKKe KadecTB
MBIIICHHS], HEOOXOAUMBIX JUTSI a[alTallii B COBPEMEHHOM OOIIIECTBE.

['eomerpus sBisieTCss OAHMM K3 0a30BBIX TPEIMETOB HA YpPOBHE CPEIHETO OOIIero
o0pa3oBaHus, TaKk Kak oOecleyrBaeT BO3MOXKHOCTh M3YYEHHUS KaK IUCLHUIUIMH €CTECTBEHHO-
Hay4YHOI HalpaBJIeHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MblluIeHUE, (GopMHpyeMOe MNpU H3yYEHUH OOYYarolIMMHUCS HOHSITHUHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIEMOYKH JIOTUYECKUX YTBEPXKIECHUH B XOJI€ peIICHUsS
TreOMETPUYECKUX 3a/a4, YMEHHE BBIIBUTaTh W ONPOBEPraTh TI'MIIOTE3bl HENOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUH 3a7ady eCTECTBEHHO-HAyYHOIro LHMKJIA, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTenbHOCTH 4denoBeka. OpHEeHTalusl yesloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBbITHS, (hopMa OTpaKeHHs OKpYXKAloIEero MHupa,
YCIIOBHE  YCHENIHOTO TIO3HAHWUS M aKTHBHOTO TPEoOpa3oBaHHs  JACHCTBUTEIBHOCTH.
OmnepupoBaH#e MTPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSIET pa3Hble BUIBI YI€OHOH U TPYIOBOM
NeSITeIbHOCTH, SBJSIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAadyecTB, IMO3TOMY akTyajbHa
3agada (OPMHUPOBAHUS y OOYYAIOIIMXCSl NMPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOTO MBIIUIEHUSI — CYHOIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTHYECKON
NEeSITETHHOCTH 110 MHOTHUM HaIPaBJICHUSIM.

Llens ocBOEHMSI MporpaMMbl yueOHOTo Kypca «[ eomeTpus» Ha 6a30BOM ypOBHE 00yUeHUS
— o0mieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE DPAa3BUTHE OOYJAIOMIMXCS 4Yepe3 oOecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CHCTEMATHUYECKUX T€OMETPHUECKUX 3HAHWH U



NelcTBUH, crieu(pUUHBIX T€OMETPUU, BO3MOXKHOCTH YCIIEUIHOTO IIPOI0JIKEHUsT 00pa30BaHus 110
CHELHATBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOJIB30BaHHUEM T€OMETPHH.

[Iporpamma mo reomeTrpur Ha 0a30BOM YPOBHE NpEAHA3HAYCHA JUIA OOYYaIOIIMXCS
CpeIHeH IIKOJbl, HE HCHbITHIBABIIMX 3HAUYUTENIBHBIX 3aTPyJAHEHUIl HAa YPOBHE OCHOBHOI'O
obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0mye MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
KHU3HH B COBpEeMEHHOM o01iecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yYHTh T€OMETPHUIO
6oee ri1yo0Ko, €clii B JalibHEiIIeM BO3ZHUKHET He00XOAUMOCTh B T€OMETPUYECKUX 3HAHUAX B
npoeCcCHOHATILHOM 1eATEIbHOCTH.

JlocTiokeHue e OCBOCHUS MPOrpaMMBbl 00€CIIEUNBACTCS PELICHUEM COOTBETCTBYIOIIMX
3agad. [IpuoputeTHbIMU 3a1a9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (dopMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOH KYJIbTYyphl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;
e (opMupoBaHME INPEACTABICHUS O MHOIOTPaHHMKAX M TejlaX BpALIEHUS Kak o
BOXHEHIINX MaTEeMAaTHYECKUX MOJIENAX, TO3BOJISIOIINX ONMMUCHIBATh M U3yYaTh pa3Hble
SIBJICHHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHME YMEHHMs paclO3HaBaThb Ha 4YEpTEXax, MOJEIAX M B PEaJbHOM MHUpE
MHOTOTPAaHHHUKH U TeJla BpaIlleHHS;

e OBJIQJICHHE METOJaMHU pEUIeHHs 3aJad Ha IOCTPOCHHMS Ha H300pakeHHsIX
IIPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yMEHHUS ONEPUPOBATb OCHOBHBIMHU IMOHATHUSMU O MHOI'OIpaHHHMKax W
TeJIaX BpAIlEHHUs] U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (opMHUpOBaHHE yMEHUS
NPOBOJIUTH  HECIIOKHBIE  JIOKA3aTeNbHBIE  pACCY)KICHHS B  XOJI€  pEIICHUs
CTEpEOMETPUYECKHX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJIepKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOydaromuxcs,
MO3HABATEIbHOM aKTUBHOCTH, UCCIIE0BATEILCKUX YMEHUHN, KpUTUYHOCTH MBIIIUIEHUS;

e (dopmupoBaHue (QYHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBJICHUS T€OMETPUYECKUX TOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKW3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpPOBAaTH WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
reOMETPUYECKU ammapaT Jjs pelleHHs MPaKTHUKO-OPUEHTHUPOBAHHBIX —3a/ad,
UHTEPIPETHPOBATH U OIICHUBATH TOJYIEHHBIE PE3yJIbTaTHI.

OTIMYIHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBISIETCSI BKIIFOUEHUE B KYPC CTEPEOMETPUHU
B Hayalle €ro u3yuyeHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
omnpeneN€HHBIM 00pa3oM OpraHU30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYJIHPYET TNPOTEKaHUE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K AIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipenmourenue OTHAETCS HATIATHO-KOHCTPYKTUBHOMY METONY OOY4YeHHS, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUUYECKOM
NeSTeIbHOCTH. Pa3BUTHE TNPOCTPAHCTBEHHBIX TNPEACTABICHUH Yy ydalmlMxcsi B Kypce
CTEPEOMETPUH MTPOBOJUTCS 32 CUET PEIICHHS 33/1a4 Ha CO3JIaHKME MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEpHpOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CozgaHue oOpaza HPOBOAMUTCA C



OMOpOM Ha HATJISAHOCTh, & ONEPUPOBaHKE 00pPa30M — B YCJIOBUSX OTBJIEUYEHHUS OT HAIJISTHOCTH,
MBICIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COCPIKaHUSI.

OcHoBHbIE cojepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukmn», «lIpsiMble U MJIOCKOCTH B NMPOCTpaHCTBe», «Tena Bpamienus», «Bektopsl u
KOOPJMHATHI B IPOCTpaHCTBE». DOpMUPOBAHKE JTOTHUECKUX YMEHUN pacrpeaesnsieTcss He TOIbKO
M0 COJICPKATENbHBIM JIMHUSM, HO W IO TrojJaM OOY4YCHHs] Ha YpPOBHE CPEIHEro OOMIero
o0OpazoBaHusl.

Copnepxanue oOpa3oBaHHs, COOTBETCTBYIOLEE IPEAMETHBIM pe3yjbTaTaM OCBOCHUS
paboueii mporpaMMbl, pacipeesIEHHBIM 110 T01aM 00y4eHHUsI, CTPYKTYPHUPOBAHO TaKUM 00Pa3oM,
4TOObl  OBJAJCHHE T'C€OMETPUYECKUMH  TOHSATHSAMH W HABBIKAMU  OCYILIECTBIISIOCH
MOCJIEIOBATEIBHO W IIOCTYNATENIBHO, C COOJIIOJICHHEM INPHUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAJIUCH B OOLIYI0 CHCTEMY '€OMETPUUECKHX MPEAICTAaBICHUI 00yJaromuxcs,
pacuupsis ¥ yrayOssis e€, 00pa3ys IpoYHble MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpuun otBoauTcs 2 yaca B Hepemo B 10 kiacce u 1 yac B Henenio B 11
KJIacce, BCero 3a JBa roaa ooydenwus - 102 yaeOHBIX Yaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBo. [loHATne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUU: aKCUOMBI CTEPEOMETPUH U CJIEICTBUS U3 HUX.

B3auMHOe pacnosiokeHue MPsIMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJIIeIbHbIE U
cKkpemuBampmyecss npsamsie. llapannenbHOCT NpPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
NapaJuleJbHbIE IPSIMBIE B IPOCTPAHCTBE; IMAPAUICIBHOCTh TPEX NPSIMBIX; MApaUICIBHOCTh
IpPSIMOM M IIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMHM; YroJl MEXKIY IPSIMBIMU B
npoctpaHcTBe.  [lapamnenbHOCTh  IUIOCKOCTEH: — MapajulelbHbIE  IUIOCKOCTH;  CBOMCTBa
napajuleNbHBIX TuiockocTel. [IpocTeiine mpocTpaHncTBeHHbIE PUTYpPBI HA MIIOCKOCTHU: TETPAdIpP,
KyO, mapajuieNenue]; moCTPOSHNE CEYCHUH.

[lepneHgUKYISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPHIEHIUKYJSPHBIE IPSMBIE B
MPOCTPAHCTBE, NpsIMbIE MapalUIebHbIE M MEPHEHIUKYISAPHbIE K IJIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM M IUJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHeHAUKYISPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXKAY NPSIMOM M IIOCKOCTBIO; JABYTPAHHBIM YTOJI,
JMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHUE OT TOYKHU JI0
IUIOCKOCTH, PAcCTOSHUE OT NPSAMON [0 TIUIOCKOCTH, MPOEKIUs (GUIypbl Ha IUIOCKOCTb.
[lepneHAuMKyISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX IUI0cKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

[loHsiTHE MHOrOrpaHHUKA, OCHOBHBIE DJJIEMEHTbl MHOTOTPAaHHUKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOrOrpaHHuka. Ilpusma: n-yrospHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTb IIPU3MBI.
[Tapannenenunen, NpsMOYroJIbHBIN Napajuiesienunes U ero cpoiictBa. [Iupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBAHME NHMpaMHbl; OOKOBas M TOJHAs IOBEPXHOCTb MHPAMHUIbL;
NpaBUjbHAasl W YyCEUEHHas MNUpaMUJa. OJIEMEHThl MNpu3Mbl W nupamuibl. I[IpaBuiibHbBIE
MHOTOI'PAHHUKH: TIOHITHE IPABUIBHOTO MHOTIOIPAHHHUKA; NMPABWIbHAS IPU3Ma W IIpaBUIIbHAsS
NUpaMuJia; MpaBUiIbHAasl TPEyrobHasi MUpaMKia U IPaBUIBHBIN TeTpasap; kyO0. [IpencraBienue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap U Hukocadap. CedeHus NOpU3MBI U
MUpaMUIBL.

CumMeTpusi B NPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM, MIIOCKOCTH.
DOneMeHTbl CUMMETPUH B UpaMuax, Napaieienunenax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, nquaroHanu, yrisl. [lnomans 6oxoBoi
MOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTHU MPSAMOM IPHU3MBI, IUIONIAJb OCHOBAaHMM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIBHON NMHUpamMuabl, TeopeMa O Iulouiaau yceu€HHo nupamuabl. [loHsTHe 00 00BEME.
O06BEM nupaMuibl, IPU3MBI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOMIAAIMH IMOBEPXHOCTEH,
00BbéMaMHU TOO0HBIX TEJL.

11 KUIIACC

Tesa BpameHus



[MunuHapuyeckas MOBEPXHOCTh, O00pasylolie UWINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxHOCTH. [L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
OCb; TUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yrolre KOHUYECKOW IMOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlMHA, OOpasyiolas U OCh; IJIOLIA/b
OOKOBOW W TOJHON MOBEPXHOCTH. YCEU€HHBIH KOHYC: 00pa3ylolue W BBICOTA; OCHOBAaHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IuaMeTp; IUIOMIab HOBepXHOCTH chepbl. B3aumuHoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; IIoIaas chepol.

N3o00pakeHue e BpalieHus Ha II0CKocTU. Pa3BEépTka HUIUHIpA U KOHYCA.

KomOuHanuu Tten BpalieHWs ¥ MHOTOTPaHHMKOB. MHOIOIpaHHUK, OINMCAaHHBIA OKOJO
cdepsl; cdepa, BiMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BPAlllEHUs.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBolcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus w3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IJIOMIAASIMU TOBEPXHOCTEH,
00BéMaMHu ITONO0HBIX TEI.

Ceuenust mwiMHIApa (MapauieNbHO MW NEPICHAUKYISIPHO OCH), CEUYCHHS KOHYyca
(mapaenbHOE OCHOBAHUIO U POXO/ISIIEE Yepe3 BEPLINHY), CEUEHUS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MI0CKOCTH U B IpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHApHBIM BekTtopam. IIpaBuio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBUI C BEKTOpaMHu.
[IpssmoyronbHas cucrema KoopauHart B mnpocTpaHctBe. Koopnunatsl Bektopa. Ilpocreiimue
3a7layd B KOOpAMHAaTax. Yroa Mexay BekTopaMu. CKallipHOE IPOU3BEIECHHE BEKTOPOB.
Boluncnenue yrioB Mexay NpsMBIMU U IUIOCKOCTAMHU. KOOpauMHATHO-BEKTOPHBIA METOJ IpU
peLIeHNH TeOMEeTPUYECKUX 3a/1a4.



IIJTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yJabTaThl OCBOEHMsI MpPOrpamMMbl y4eOHOro mnpeamera «MaremaTukar»
XapaKTEePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IMO3UIMM OOydYaroUlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBa, MPEJICTABICHUEM O MaTEMAaTUYECKMX OCHOBaX
(YHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYpP TPa)KAAHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMH B
COOTBETCTBUM € UX QYHKIMAMU 1 Ha3HAUEHUEM.

ITaTrpuoTH4eckoe BOCIMTAHHE:

c(OPMHPOBAHHOCTHIO POCCUIUCKOM Ipa)1aHCKOW MACHTHYHOCTH, YBAKEHHS K MPOILIOMY
U HacTOSAUIEMY pPOCCHUHCKOM MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHHWEM K JOCTHIKEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHMCKONM MaTeMAaTHYECKOM HIKOJIBI, K HCIOJB30BAaHUIO ITHX
JOCTH)KEHUH B JPYyTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHNUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIaJa B IIOCTPOCHHE
YCTOMYMUBOTO OyAYIIETO.

JcTeTHYecKoe BOCIIUTAHUe:

JCTETUYECKUM  OTHOLIEHWEM K  MHpYy, BKJIKOYas JCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pelIeHUl, pacCy)KICHHH; BOCHPUUMYHUBOCTBIO K
MaTeMaTUYECKUM acleKTaM pa3JInYHbIX BUI0B UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHSITh MaTeMaTU4YeCKHe 3HaHUS B HMHTEpecax
3I0pOBOTO U 0e30macHOro odpa3a *KHM3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pOBBIO
(3mopoBoe muTaHMe, cOaTaHCUPOBAHHBIM PEXKUM 3aHATHI M OTHAbIXa, pPeryispHas (pusndeckas
AKTUBHOCTbH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnnuTanue:

FOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYAOJIIO0HUS; MUHTEPECOM K pPa3INnYHBIM
chepam npohecCuOHATBHOM AESITENbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMH,
YMEHHUEM COBEpILAaTh OCO3HAHHBIN BbIOOp OyayIiel npodeccuu U peaar30BbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHDKEHWHM BCEW JKM3HM;, TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B
pelIEeHNN IPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPbI, NMOHUMAHHEM BIUSHUS COLMATIBHO-
SKOHOMHYECKHX IPOLECCOB HA COCTOSHHE NPHUPOJHONW W COLMAIBHOW CpeAbl, OCO3HAHUEM
I100aTbHOTO  XapakTepa OKOJIOTMYECKHUX  MpoOJieM; OpueHTalued Ha  IpUMEHEHUe
MaTeMaTHUECKUX 3HAHMUHU I pelIeHHs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpebl, MIaHWPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIIEN CPEJIbI.

ILleHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpMUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOIIECTBEHHOH MPAKTUKH, TOHWMMaHUEM MaTeMaTHYeCKOW HAayKH Kak cgepbl



YeJI0OBEUYECKOM JACATCIIBHOCTH, 3TAIIOB eé Pa3BUTHA U 3HAYUMOCTH IJIA Pa3BUTHUA LUBHUIIN3ALNUHU,
OBJIAJICHHEM SI3BIKOM MaTE€MAaTHUKM M MaTeMaTHYSCKOM KyJIBTypOfI KakKk CpCACTBOM IIO3HAHHA
MHpa; TOTOBHOCTBKO OCYHICCTBJIATH MPOCKTHYHO MW  HCCICHOBATCIIBCKYHO  ACATCIIbHOCTD
HHIWBUAYAJILHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOT0 npeamera «MaremaTrukay
XapaKTepU3yIOTCS  OBJAJCHHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHBIMU  OeliCneusmu,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — De2yIAMUSHbIMU
OelcmeusIMu.

1) Ynusepcanvnvlie nosnasamensusie oeticmeus, obecneuusarom gopmuposanue 6a308vix
KOCHUMUBHBIX NPOYECcco8 00yyarowmuxcs (0ceoeHue memooo8 NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuUMeHeHUe 102ULEeCKUX, UCCIe008aAmMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueli).

ba3oBble Jlornyeckue AecTBUA:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKH MAaTEMaTHYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (HOPMYIHUPOBATH ONpEAENCHUSI MOHATHUM;
yCTaHABIIMBATh CYIIECTBEHHBIN MPHU3HAK KJIaccu(UKAIMN, OCHOBAHUS sl 00001eHus
U CpaBHEHUS, KPUTEPUU MPOBOJIMMOTO aHATIN3a;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpHUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIBIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOJACHHUSX W YTBEPXKICHUSAX; IpeIiaraTb KPUTCPUU JUIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

® JleNaTh BBIBOJIBI C HMCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JICIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKIACHHUH (TIPSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh AaAPrYMEHTAIMIO, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS U BHIBO/IBI;

e BBIOMpaTH CHoco0 pemnieHus y4eOHOU 3aJayM (CpaBHUBATh HECKOJIBKO BapHaHTOB
peleHus, BEIOUpaTh Hanbomee MOAXOASIINN C YIETOM CaMOCTOSITENIEHO BBIIEIEHHBIX
KpUTEPUEB).

Ba3oBble uccienoBareibCKue AeiCTBUS:

® HCIOJNB30BaTh  BONPOCHI  KAaK  HMCCJICNOBATEIbCKUH  MHCTPYMEHT  TIO3HAHHS,
dbopMyIHUpOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPodIeMy, yCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OpMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO MO3UIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HWCCIEIOBaHHE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHyecKoro oOBeKTa, SBICHHS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MKy OOBEKTaMH, SIBIICHUSMH, TIPOIIECCAMHU;

® CcaMOCTOATENbHO (HOpMyIHpOBaTh OOOOMIEHHS U BBIBOABI 1O  pe3yjibTaTaMm
MIPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTH IMOTYyYEHHBIX
pPe3yIbTaTOB, BEIBOJIOB U O0OOIICHHMIA;

® [POTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MPEITOJIOKCHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:



BBISBIIATH AePUIIMTEI MHPOPMAINH, TaHHBIX, HEOOXOAMMBIX JJIsi OTBETa Ha BOMPOC U
JUTSL peIlIeHUs 3a/1auH;

BbIOUpaTh HMHQPOpPMAIMIO M3 MCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEeMAaTU3UPOBATh U HWHTEPIPETHUPOBATH MHGOPMAIUIO PA3IUYHBIX BUIOB U (GOpM
MPE/ICTABJICHHUS;

CTPYKTYypUpOBaTh HH(OpMALMIO, TMPEACTaBIATh €€ B pa3iMyHbIX (opmax,
WLTIOCTPUPOBATH TPaPUICCKH;

OLICHUBATh HAA&KHOCTh HMHGOpPMAIMM MO CaMOCTOSITENIBHO CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvnvle KoMMmyHuKamueHwvle Oelicmsus, 0becnewusaionm coopmuposaHnocno
COYUANBHBIX HABLIKOE 00YUATOUUXCSL.
Oomenmne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUM C YCJIOBUSAMH M LEJISAMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPaKaTh CBOIO TOYKY 3pPEHMSI B YCTHBIX U
IIICBMEHHBIX TEKCTaX, 1aBaTh IOSICHEHUS 110 X0y PEIIEHUs 3aa4l, KOMMEHTHUPOBATh
IIOJIy4YEHHBIH PE3yJIbTaT;

B X0/1€ 00CYKJICHHUS 3a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOI TEMBI, IPOOIEMBI,
pelmaeMoi  3aJaud, BBICKa3blBaTb MJIEH, HALCJICHHbIE Ha IIOMCK PELICHUs;
COINOCTABJIATh CBOU CYXKIEHMS C CYXACHHAMH JPYIMX YYacTHUKOB JMAJIOra,
00HapY>KUBATh Pa3IMUMe U CXOJCTBO IMO3UIHIL; B KOPPEKTHOH opme GpopMyTupoBaTh
pa3HOIIaCcHsl, CBOU BO3PAKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PEIICHUs 3aa4M, SKCIIEPUMEHTA, UCCIIEIOBAHUS, IIPOEKTA;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUICHUS € Y4ETOM 3ahay Ipe3eHTAluH U
0COOEHHOCTEH ayTUTOPHH.

CorpyanunuecTBo:

NOHMMAaTh M HCIOJIB30BaTh MPEUMYILECTBA KOMAHJHOW W WHIMBHIYAILHOW PabOTHI
Opd pemIeHuH Y4YeOHBIX 33134, MPUHUMATh IeJIb COBMECTHOW JAEATENbHOCTH,
IUTAHUPOBATh OPTaHM3ALMI0 COBMECTHOM pabOTHI, pacmlpenessTb BHIBI PadoT,
JIOTOBAapUBaThCs, OOCYXKJIaTh IMPOLECC M pe3ynpTaT paboThl; 0000IIaTh MHEHHUs
HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaAeHUs, 0OMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPAUHHMPOBATH CBOHU
JIeMCTBUS C IPYTUMU WICHAMHU KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIaa B OOIIHIA
MPOIYKT IO KPUTEPHUSM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHSI.

3) Vnusepcanvnuie pezynamuenuie delicmsus, obecneuusaiom GopmuposaHue CMulCl08bIX

YCmaHOB0K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.
Camoopranusauus:

COCTaBJIATH IJIaH, AITOPUTM PELIEHUs 3aJjauH, BBIOUPATh CIIOCO0 peIIeHus ¢ y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(OpMAILIUH.

CaMOKOHTPOJIb:

BIIJICTh HABBIKAMH TI03HABATEIHHON PEQIIEKCHU KaK OCO3HAHHUS COBEPIIACMBIX
JNEUCTBUM W MBICTUTENBHBIX TIPOIIECCOB, WX PE3yJbTAaTOB; BIAJETh CIIOCOOAMHU
CaMONIPOBEPKH, CAMOKOHTpPOJISL MpolEecca M pe3ysbTara PEelIeHHUs MaTeMaTUYecKOou
3a/1a4u;



® I[PEABUACTH TPYAHOCTH, KOTOPBIE MOT'YT BO3HHMKHYTHb IIPU PELICHHUH 3a]a4y, BHOCUTH
KOPPEKTHBBI B J€SITEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JaHHBIX, HallJICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUBaThb COOTBETCTBHE pE3yJlbTaTa LEIM U YCIOBUSAM, OOBACHATH INPUYUHBI
JOCTUXKEHUSI WIM HEIOCTUKEHUS PE3YJbTaTOB JEATEIbHOCTH, HAXOAMTHh OLIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh MOHATUAMH: TOUKA, IPAMas, IJIOCKOCTb.

[TpyuMeHsTh aKCHOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX IPU PEIIEHUU T€OMETPUUECKHUX
3az1ad.

OnepupoBaTb MOHATHSMHU: MApAUIENBHOCTh W MEPHEHAUKYISAPHOCTh HPAMBIX U
IJIOCKOCTEM.

KnaccugunmpoBars B3auMHOE pacloI0KEHNUE PSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb NOHATHUSMHU: JIBYTPAHHBIM Yroj, TpaHU JABYIPaHHOIO yria, pedpo
JIBYTPaHHOTO yIJIa; JIMHEHHBIN yTroJl ABYIPaHHOI'O YIJia; IpaayCcHas Mepa JBYTPaHHOIO yIia.

OnepupoBaTh MOHATUAMHU: MHOTOIPaHHHUK, BBINYKJIBI M HEBBITYKJIBI MHOTOTPaHHUK,
3JIEMEHTBHl MHOTOTPaHHUKA, PAaBUIbHBI MHOTOTPAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BUbl MHOTOTPAaHHMKOB (IMpaMuja; mpusMma, NpsSMOYIrOIbHBIN
napasuienenunes, Kyo).

KnaccupunupoBarb MHOTOrpaHHUKHM, BBIOMpass OCHOBaHUS I Kiaccu(UKaLuu
(BBIIYKJIBIE M HEBBINMYKJbIE MHOTOTPAaHHUKH; IPAaBUJIbHbIE MHOIOIPAHHUKH; HpSMblE H
HAKJIOHHBIE NIPU3MBI, TapajlIeICIUIIEb]).

OnepupoBaTh MOHATUAMU: CEKYILasi INIOCKOCTh, CE4EHNE MHOTOTPAHHUKOB.

OOBACHATH MPUHLUIBI TOCTPOCHUS CEYCHU, UCTIONIB3YSI METO]T CIIE/I0B.

Crtpouth ceueHuss MHOTOIPAaHHUKOB METOJIOM CJI€JIOB, BBINOJHATH (BBIHOCHBIE) IIOCKHE
YepTEekKH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXKJIEHME TIEOMETPUYECKMX BEIMYMH TO oOpas3naMm MU
aIropuT™MaM, IMPUMEHAS W3BECTHBIE AHAJIUTHUUECKHE METOIbl IPU PEUICHMHM CTaHAAPTHBIX
MaTeMaTUYeCKUX 3aJjad Ha BBIUMCICEHHE PACCTOSHUN MEXIy JBYMS TOYKAMH, OT TOUKH JI0
IPSIMOM, OT TOYKHU 70 TNIOCKOCTH, MEXK1Y CKPEIINBAIOIIUMUCS IPSIMBIMHU.

Pemate 3amaun Ha HaxoXXIEHME TE€OMETPUYECKUX BEIMYMH 10 oOpasuaM WiIn
aIropuT™MaM, IMPUMEHAS HU3BECTHBIE AHAJIUTHUUECKUE METOIbl IPU PEUICHMHM CTaHAAPTHBIX
MaTEMAaTHUYECKUX 3a/1a4 HAa BBIYHUCICHHUE YIJIOB MEXAY CKPELIMBAIOIIMMUCS NPSIMBIMH, MEXIY
NPSIMOM U TJIOCKOCTBIO, MEXAY TUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI 1 MIJIOLIAAN TOBEPXHOCTEW MHOTOTPAaHHUKOB (MpU3Ma, TUPaMUIA) C
OpUMeHeHHeM (OpMyll; BBIYMCIATH COOTHOIIEHHS MEXIy IUIOMAASIMU IOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh MNOHATUSIMU: CHUMMETPUS B IMPOCTPAHCTBE; IEHTP, OCh U IUIOCKOCTh
CUMMETPUH; UEHTP, OChb U TNIOCKOCTh CHMMETPHUH (PUTYpPHI.

N3Bnekath, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.



[lpuMeHATh TeoMeTpUYecKue (akThl IS PEHICHUS CTEPEOMETPUYECKUX 3aad,
npeamnojgaratomux HECKOJIBKO MAaroB pPCHICHHA, CCJIIM YCJIIOBHA MPUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh MPOCTEHIIME MPOrPaMMHBIE CPEACTBA U 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUUCSCKHX 3a/1au.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJAE U JKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TMOJIyYCHHBbIC 3HAHHS Ha MPAKTUKE: aHAIM3UPOBATh pEalbHbIC CHTYyallud H
NPUMEHATh M3YYCHHbIE TOHATHS B  TIpOllECCEe TMOMCKA  PEIICHHS  MaTeMaTH4EeCKH
chOpMyYITUPOBAHHOM MPOOIEMbI, MOICIUPOBATh PEATbHBIC CHTyallUd Ha SI3bIKC T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHUEM I'COMETPUYCCKUX TOHATHH U TEOPEM,
anmapara anreOpbl; penath MPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHUEM FeOMETPHYCCKUX
BEJTUYHH.

11 KUIIACC

OnepupoBaTthb TIOHSITHSIMH WIMHAPHYECKAs MTOBEPXHOCTb, obpasyroriue
WIMHAPHYCCKOM MOBEPXHOCTH; IIMIIMH/P; KOHUYECKAsk TOBEPXHOCTh, 00pa3yroIine KOHHYSCKON
MOBEPXHOCTH, KOHYC; ChepruiecKas OBEPXHOCTb.

Pacro3HaBath Telna BpalieHus (MUIMHAP, KOHYC, cdepa u miap).

OOBACHATH CITOCOOBI MOJTYYCHHS TEJT BPAIICHHUS.

KitaccuunmpoBars B3anMHOE pacIoyioskeHHue Chephl U INTOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOM CErMEHT, OCHOBAaHHWE CETMEHTA, BHICOTA CErMEHTAa,
IIAPOBOM CJIOM, OCHOBAaHHE IIAPOBOIO CJI0s, BHICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Boruncisate 00bEMBI U TUIONIAM MOBEPXHOCTEH TeJI BpAIICHHS, TE€OMETPHUCCKHUX TEN C
pUMEHEHUEM (HOPMYIL.

OnepupoBaTh MOHATUSAMH: MHOTOTPAHHUK, BIIUCAHHBIA B Cepy M OMUCAHHBIH OKOJIO
cdepsr; chepa, BMCaHHAs B MHOTOTPaHHUK HITH TEJIO BPAIICHUSI.

BBIUUCIIATE COOTHOMICHHUS MEXY IUIOIAASIMHA TOBEPXHOCTEH M 00BbEMaMH IMOJTOOHBIX
TEIL.

N300paxath u3yudaeMble (GUTYpbl OT PYKH M C TIPUMEHEHHEM MPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BBINMOHATE (BBIHOCHBIC) TUIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX O0OBEMHBIX (UTYp: BUJ
CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEIT BPAILICHHUS.

W3BnekaTh, MHTEPIPETUPOBATh M MPEOOPa30BhIBATE HHAOPMAIIMIO O MPOCTPAHCTBEHHBIX
TFeOMETPUYUCCKUX (PUTYpax, MPEICTABICHHYIO Ha YEPTEIKaX U PUCYHKAX.

OnepupoBaTh MOHIATHEM BEKTOP B IPOCTPAHCTBE.

BBINONMHATE AEHCTBHS CII0KEHUST BEKTOPOB, BHIUNTAHHS BEKTOPOB U YMHOXECHHS BEKTOPA
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBAMHU OHH 00J1a/1a10T.

[TpuMeHSTH TPaBHIIO TApaJICIICHITe .

OnepupoBaTh MOHATHSAMH: JCKAPTOBBI KOOPIMHATHI B IMPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, yrojd MEXKIy BEKTOPaMH, CKaIIPHOE
NPOM3BEICHNE BEKTOPOB, KOJUTHHEAPHBIC M KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cyMMy BEKTOPOB W MPOU3BEJCHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOpaMH,
CKaJIIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP 10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3agaBarh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT.



[lpuMeHATh TeoMeTpuuYecKhe (aKThl JJIsl PEHICHUsS CTEPEOMETPUYECKUX  3ajad,
npeamnojgaratomux HECKOJIBKO MAaroB pPCHICHHA, CCJIIM YCJIIOBHA MPUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

Pemath mpocTeiiiime reoMeTpuYecKue 3aa4l Ha NMPUMEHCHHE BEKTOPHO-KOOPANHATHOTO
MeTo/a.

Pemrate 3amauum Ha J0Ka3aTelIbCTBO MATEMATHYCCKMX OTHOLICHHA W HAaXOXKICHUE
TCOMCTPHUICCKUX BCIWYHH I10 06pa3uaM WM aJirOpuTMaM, NpUMCHASA U3BCCTHBIC MCTOJbI IIPU
pEIICHUH CTaHIAPTHBIX MATEMATUICCKUX 3a71ad.

[IpuMeHATh MPOCTEUIIINE MPOrPAMMHBIE CPEACTBA U 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUCCKUX 3a/1au.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJAE U JKU3HH,
pacro3HaBaTh MPOSIBJICHNE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATh TMOJyYCHHBbIC 3HAHHS Ha MPAKTUKE: aHAIM3UPOBATh pEalbHbIC CHUTYyallud H
IMPUMCHATH HN3YUCHHBIC IIOHATUA B mponecce IIOUCKa peicHuA MaTeMaTHU4YCCKHN
chOpMyYITUPOBAHHOW MPOOIEMbI, MOJICIUPOBATh PEATbHBIC CHTyallUd HA SI3bIKE T'€OMETPHH,
UCCIIeI0BaTh MMOCTPOCHHBIE MOJENIN C HCIOJIb30BAHHEM TCOMETPHUYCCKHUX TOHITHH U TEOpeM,
ammapara anreOpbl; peniath MPaKTHYSCKHUE 3a/1a41, CBSI3aHHBIC ¢ HAXOXKICHHEM ITeOMETPHUYCCKUX
BCIIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Konu4yecTBo yacos DJIeKTPOHHbIE JdesATe IbHOCTD
Ne HaunmeHnoBaHmue pa3jesioB u (undposbie) y4yuTead ¢
KoHnTpoJbHbIE IIpakTuyeckue
n/n  TeM NPOrpaMmbl Beero oOpa3oBaTe/ibHble | Y4€TOM
padoThI padoThI
pecypcebl NMpOrpaMmbI
BOCIIUTAHUS
1 BBenenue B crepeomMeTpuio 10 0 0 YcranaBiuBaTh
H JOBEPUTCIILHBIC
pSAMBIE U TNIOCKOCTH B OTHOMICHIS MESKLY
) IIPOCTPAHCTBEC. 12 1 0 Y4YUTeIIeM U
[TapannenbHOCTh MPSIMBIX U 00yYaIOIUMUCS,
TOCKOCTEH CIOCOOCTBYIOIIHNX
NIO3UTUBHOMY
3 [TeprieHAMKYASAPHOCTD MPSIMBIX 2 0 0 BOCTIPHSTHIO
¥ IJIOCKOCTEH obyHatomumucs
v TpeOoBaHUii U MPOCHO
IJIbI MEXKTY TIPSMBIMH 1
4 Ay Ip 10 1 0 YUUTEIS.
NJIOCKOCTSIMH IMobyxnats
MHororpaHHuKu 11 1 0 obyuaonmuxca
CO6J'IIO,I[21TB Ha ypoke
OO0BbEMBI MHOTOTPaHHUKOB 9 1 0 OOLIENPHHATBIE HOPMBI
[ToBTOpEHME: CEUEHUS, TMOBCACHIA, TpaBHIIa
7 4 1 0 OOIIEHHUS CO CTAPIIUMU
PacCTOSHUSA U YTJIbI R —
CBEpCTHUKaMU
(oOyuaroutuMucs).
IMoanepxxuBate B
OBHIEE KOJIMYECTBO YACOB 68 5 0 JICTCKOM KOJILICKTHBE
JIEJIOBYIO,
1O ITPOI'PAMME APy KEeTIOOHYIO
aTMocdepy.
Ctpoutb
BOCIIMTATCJIBHYIO




JeATEIbHOCTD C yYETOM
KYJIBTYPHBIX Pa3In4Iuil
JICTEH, MTOJIOBO3PACTHBIX
U MHUBUTYaTbHBIX
0COOCHHOCTEH.
[IpuBnekaTh BHUMaHKE
o0yJaroImuxcs K
LIEHHOCTHOMY aCTIeKTy
H3y4aeMbIX Ha YPOKE
SIBJICHUH, TIOHSTHH,
MIPUEMOB.
AHanu3upoBath
pealbHOE COCTOSHUE
JIeN B y4eOHOM Kitacce/
rpymme.

[oOyxaate
00yJaroIuXcs
co0II0IaTh HA YPOKE
MIPUHIUIBI Y4eOHOU
JUCIHUIUTAHBI 1
CaMOOpraHU3aI[HH.
OpraHu30BbIBATH
9KCKYPCHH, TOXO/IHI,
SKCIIEIUINH H T.II.
3anuiark JOCTOMHCTBO
1 UHTEPECHI
oOyJaromuxcs,
[IOMOTAaTh JICTSIM,
OKa3aBIIHAMCS B
KOH(DJIMKTHOM CUTyaluu
W/WIu
HeOIaronpusTHBIX
YCIIOBHSIX




11 KJTACC

CHCTeMaTHU3alus 3HaHUN

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB u (undposbie)
KoHTpoJibHbIE IIpakTHYeckue
n/n  TeM MPOrpaMmbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Tena Bpaienus 12 1 0
2 OO0BEMBI TET 5 1 0
BekTopbl 1 KOOpAMHATHI B
3 P P 10 0 0
MIPOCTPAHCTBE
IToBTOpenue, 0000IIEHNE,
4 P m 7 1 0

JlesATEJILHOCTDH
YYHUTEJA ¢
y4eToM
NMPOrpaMMblI
BOCITUTAHUS

VYcranaBnuBathb
JIOBEPUTEIIbHBIC
OTHOIIICHUS MEXKTY
YUUTENEM U
o0yJaromuMucs,
CIIOCOOCTBYIOIIUX
MO3UTUBHOMY
BOCIIPUSATHIO
o0yJaroImuMucs
TpeOOBaHuii U MPOCO
YUUTEIS.

[oOyxaate
00yJaroIuXCs
coOII0IaTh Ha YpOKe
OOIIETPUHATHIE HOPMBI
MOBEJICHUS, TIPaBHJIa
OOIIEHNS CO CTapUINMU
(yuurensamn) u
CBEpPCTHHUKAMU
(oOyuaroutuMucs).
IHoanepxuBate B
JIETCKOM KOJUIEKTHBE
JICTIOBYIO,
JIPYKETOOHYIO
aTMocdepy.

Crpoutb
BOCIIUTATEILHYIO



JeATENIbHOCTD C yYETOM
KYJIBTYPHBIX Pa3In4auil
JICTEH, MOJIOBO3PACTHBIX
U MHUBUTYaTbHBIX
0COOCHHOCTEH.
[IpuBnekaTh BHUMaHKE
o0yJaroImuxcs K
LIEHHOCTHOMY aCTIeKTy
H3y4aeMBbIX Ha YPOKE
SIBJICHUH, TIOHSTHH,
MIPUEMOB.
AHanu3upoBath
peabHOE COCTOSHUE
Jien B y4eOHOM Kitacce/
rpyme.

[oOyxnate
00yJaroIuXCs
co0IIOIaTh Ha YPOKE
MPUHIUIBI Y4eOHOU
JUCIHUIUTAHBI 1
CaMOOpraHU3aIHH.
OpraHu30BbIBATH
9KCKYPCHH, TOXO/IHI,
SKCIIEIUINH H T.II.
3anuinarh JOCTOMHCTBO
U UHTEPECHI
oOyJaromuxcs,
IIOMOTaTh JICTSIM,
OKa3aBIIAMCS B
KOH(DJIMKTHON CUTyalnu
W/WIn
HeOJIaronpHusTHBIX
YCIIOBHSIX

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

34




IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTtpoJabHbie

padoThI

IIpakTHYeckue

padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE TIOHSITHSI CTEPEOMETPUU: TOYKA,
npsimMasi, III0CKOCTh, IpOoCcTpaHcTBO. [IpaBmiia
M300pakeHNs Ha PUCYHKAX: H300paKeHHUs
HJ’IOCKOCTef/'I, MnapajiCIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

Ilonstus: nepeCceKaromuecs MmiIOCKOCTH,
IepeceKaromumecs npsamas U rnji0CKOCTb

Ilonsatus: nepeceKaromuecs MmIOCKOCTH,
nepeCCKaromurec: 1mpsamMasi u IJI0CKOCTb

3HaKOMCTBO C MHOI'OI'paHHUKaMH,
n300pakeH1e MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha TPOEKIIHOHHBIX YePTeKaX

HavaneHble cBeieHNs 0 KyOe U mupamu/e,
uX pa3BEépTku U Mojenu. CeueHus
MHOTI'OTPaHHUKOB

HauanbHble cBefieHUs 0 KyOe U upamue,
uX pa3BEpTku U Mojenu. CeueHus
MHOTOTPaHHUKOB

[TousiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUUN
CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUN U




CICACTBUS U3 HUX

[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOCHHUH
CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U
CJIEICTBUS U3 HUX

[TonaTue 06 akCHOMAaTHYECKOM MTOCTPOSCHUH
CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUU U
CIIEZICTBUS U3 HUX

10

11

12

13

[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOCHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUU U
CIIEJICTBUS U3 HUX

Bzaumnuoe PAaCIIOJIOKCHUC IIPAMBIX B
IIPOCTPAHCTBE: MEPECCKAOIINUCCA,
napaljICJIbHBIC U CKPCIIUBAOIINUECCA ITPAMBIC

[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE: MapaieNbHbIE IPSMBbIC B
MIPOCTPAHCTBE; MapaIeNbHOCTh TPEX
MPSIMBIX

[TapamienpHOCTh IPSIMBIX U IUNIOCKOCTEN B
npocrpancTse: [lapannenbHOCTh NpsMON U
IIJIOCKOCTH

14
15

Vel ¢ COHaIpaBJICHHBIMU CTOPOHAMU

VYron Mexay npsMbIMU B IPOCTPAaHCTBE

16

17

18

Yros Mexay IpsMBIMU B IPOCTPAHCTBE

ITapannenpHOCTh MIOCKOCTEM:
napajJiesIbHble INIOCKOCTH

CBoiicTBa napaJjijiCJIbHBIX IUIOCKOCTEH

19

[Ipocreiimue npocTpaHCTBEHHbIE PUTYpHI HA




IJIOCKOCTH: TETpadip, Ky0, mapaenenumes

20

[Toctpoenue ceuenuit

21

22

[Toctpoenue ceuenuit
Kontponbnas padota o teme "[Ipsmbie u

IJIOCKOCTH B mpocTpaHcTBe. [lapannenbHoCcTh
MPSAMBIX U IUIOCKOCTEMR"

23

IlepneHUKyYIAPHOCTD NPSMOM U IVIOCKOCTH:
[IEPIEHIUKYIISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE

24

25

[IpsimMble mapasienbHble U
IIEPIEHIUKYISIPHBIE K INIOCKOCTH
[Ipsimble napasuienbHble U
MIEPIEHIUKYJIAPHBIE K IIJIOCKOCTH

26

[Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH

27

28

[Ipu3Hak NepneHIuKyIIPHOCTH MPSIMON U
IJIOCKOCTH

Teopema o npsMoil meprneHAUKYIIPHON
MIJIOCKOCTH

29

Teopema 0 npssMON NEpIEHIUKYISIPHON
IIJIOCKOCTH

30

31

TeopeMa 0 npsAMON NepIEH AUKYIISAPHON
IJI0OCKOCTH
IlepnieHqUKYIIAp U HAKIIOHHBIE: PACCTOSHUE

OT TOYKH OO INIOCKOCTHU, paACCTOAHUC OT
HpHMOfI A0 IIIIOCKOCTHU

32

[TeprieHAMKYISIp U HAKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TNIOCKOCTH, PACCTOSTHUAE OT




NPAMOM 10 MIIOCKOCTH

33

[lepnenuKysip U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE OT
MPSIMOM 710 TIIOCKOCTH

34

[lepnenuKysip U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 710 TIIOCKOCTH

35

36

VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOM
U IUIOCKOCTBIO

JIByrpaHHBbIN yroJi, JMHEHHBIN yroi
JIBYTPAHHOI'O yIJia

37

JIByrpaHHBIN yroJl, JMHEHHBIA yroi
JBYTPAHHOI'O yria

38

39

[TeprieHAMKYAAPHOCTD IUIOCKOCTEMN: MTPU3HAK
MEPIEHANKYISIPHOCTH JBYX IIIOCKOCTEH
[lepneHquKyISIPHOCTD IJIOCKOCTEMN: MTPU3HAK
MEePIEHIUKYISIPHOCTU ABYX IJIOCKOCTEMN

40

[lepneHMKyYISAPHOCTD IIJIOCKOCTEM: IPU3HAK
MEPIEHIUKYISIPHOCTH JABYX IJIOCKOCTEMN

41
42

Teopema o Tpéx nepneHANKYISIpax

Teopema o Tpéx nepneHANKYISIpax

43

44

45

Teopema o TpEX nepneHANKyIIpax
KonrtponbHas paboTta no remMmam

"IlepnieH IMKYISIPHOCTD NPSAMBIX U
iockocTeil" u "YTIbl MEXIYy NPSIMBIMU U
mockocTaMu"”

ITonsatue MHOIr'orpaHHvKa, OCHOBHBIC




46

47

OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHUKH, pa3BépTKa
MHOTr'OrpaHHuKa

[Ipu3ma: n-yrospHas npu3Ma; TpaHu U
OCHOBAHUS IPU3MBL; IPsIMasi U HAKJIOHHAS
MIPU3MBbI; OOKOBasl U MOJIHASL TOBEPXHOCTh
MIPU3MBI

[Tapannenenunen, npsAsMOyTroJIbHBIN
napajuiesienune/1 U ero CBoicTBa

48

[Inpamua: n-yroiapHas NUpaMuIa, TPaHU U
OCHOBaHUE NMHUpaMUbl; OOKOBas U MOJHAS
[IOBEPXHOCTD IMUPAMU/IbI; [IPABUIIbHAS U
yCed€HHas MUpamMuaa

49

[IpaBuiibHBIE MHOTOI'PaHHUKHU: [TOHSITHE
[IPaBHWJIBHOI'O MHOTOTPAHHUKA; TPaBUJIbHAS
Ipu3Ma U NpaBuibHasi MUPaMUAA;
IIpaBUJIbHAS TPEYTOJIbHAs MUpaMUa U
NIPAaBUIIBHBIN TETpasap; KyO

50

[IpencraBnenue o MpaBUIBHBIX
MHOTOIpaHHHUKAX: OKTAdp, JOJAEKadIp U
HKOCAdP.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHTEJIBHO TOYKH, TPSMOM, INIOCKOCTH.
DneMeHThl CUMMETPUH B UpaMuax,
napajuiejenuIeax, NpaBUiIbHbIX
MHOT'OTPaHHUKAX

52

Brruncnenue 3J1eMEHTOB MHOTOTPAHHHUKOB:
p€Opa, TuaroHasu, yribl




[Tnomans 60KOBOI MOBEPXHOCTH M TTOTHOM
IIOBEPXHOCTHU MPSIMOM IIPU3MBI, ILIOIIAIb

53 . . 1 0 0
OCHOBaHUH, TeopeMa 0 OOKOBOMU
MMOBEPXHOCTH MIPSIMOU TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH H
54 MMOBEPXHOCTHU MPABUIIbHOM MUPaMUIBbI, 1 0 0
TeopeMa O TUIONaau OOKOBOM TOBEPXHOCTH
YCEUEHHOW MUPAMUBI
55 'I‘<OHTpOJ'II>HaH pa6'c')Ta o TeMe | | 0
MHororpaHHuKH
56 [Tonsitue 06 00BEME 1 0 0
57 O0BEM TUpaMuIBI 1 0 0
58 OO0BEM TUPAMHUTBI 1 0 0
59 OO0BEM TUPAMHUTBI 1 0 0
60 O06BEM TUpaMuIBI 1 0 0
61 O0BEM pu3MBI 1 0 0
62 O06BbEM TPU3MBI 1 0 0
63 O06BEM PU3MBI 1 0 0
64 KonrtponbHas padora no reme "O6bEMBI 1 | 0
MHOTOTPaHHHUKOB"
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
65 3HaHuil. [loctpoeHue ceuenuii B 1 0 0
MHOTOTpaHHHUKE
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
66 3HaHUW. BeuncieHne pacCTOSHUN: MEXKIY 1 0 0

ABYMA TOYKaMH, OT TOUKH 10 HpHMOﬁ, oT
TOYKH O0 IIIOCKOCTH, MCXKOY




CKPEILMBAIOIIUMUCS TIPSIMBIMU
67 HToroBast KOHTpOJIbHAs paboTa 1 1 0
[ToBTOpEeHME, 0600IIEHNE CHCTEMATHU3AIIHS
3HaHUU. BeIlUKCIIEHNE YIII0B: MEXIY
68 CKPEILIMBAIOIIMMUCS PAMBIMU, MEKTY 1 0 0
MPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJI0B MEXKY MIIOCKOCTSIMU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KJIACC
Nen/m | Tema ypoka KosmmuecrBo 4acos JlaTa " DueKTpoHHbIE
Bcero Konrtposbubie IlpakTuueckue  U3yYCHUHA ‘ uugposbie




padoThI

padoThI

oOpa3oBaTe/ibHbIE
pecypcsbl

Cdepa u map: ueHTp, paanyc, 1uamerp;
TUTONIA/Ib TTIOBEPXHOCTHU CHEPHI
B3anmMHoe pacnionoxenue chepsl 1
TUIOCKOCTH; KacaTellbHas TNIOCKOCTh K
cthepe; miomaas chepsl

N3obpakenue cepsl, 1apa Ha IIOCKOCTH.
CeueHnus mapa

HI/IJII/IHI[pI/I‘IeCKaﬂ IMOBCPXHOCTD,
00pa3yromue MUJINHIPUIECKOM
IMMOBEPXHOCTHU, OCb III/IJII/IHIIPI/ILIGCKOI\/JI
[IOBEPXHOCTU

LunuHaap: ocHOBaHHS M OOKOBas
HIOBEPXHOCTh, 00pa3yromas ¥ OCh; MJIOIMAab
OOKOBOH U MOJHON OBEPXHOCTH

N300paxeHne NUINHAPA HA TIIOCKOCTH.
Pazeéptka unnmnapa. CeueHus QUINHApa
(MTOCKOCTHIO, MapaIeNbHON UITN
MEePIEHANKYIISIPHON OCH IMJIMH]IPA)
Konunyeckasi moBepXHOCTh, 00pazyrolue
KOHHUYECKOW MOBEPXHOCTH, OCh M BEPILIMHA
KOHUYECKOW MOBEPXHOCTHU

Konyc: ocHOBaHue u BepinHa,
o0pa3yroias u oCh; IIIOMIa b OOKOBOW U
MIOJIHOM NTOBEPXHOCTH




10

11

VYceu€HHblil KOHYC: 00pa3yroIIue U BhICOTA;
OCHOBaHHMA U OOKOBast MOBEPXHOCTh

N306paxeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(MI0CKOCTHI0, MapaIeIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, MPOXO/SIIEH Yepe3 BEpIIUHY)

KoMOuHamust Ten BparieHus u
MHOTOI'PAaHHUKOB

12

13

14

KonTtponpHas padora no temam "Terna
BpaiueHus"

[Tousatre 00 00béMe. OCHOBHBIE CBOMCTBA
00BEMOB Ten

O06BEM IuIMHApa, KOHYCa

15

16

O06BEéM mapa u miomaas chepst

[TonoOHBIE TENa B MPOCTPAHCTBE.
CoOTHOIIEHUS MEX Y IUIOIAISIMU
MOBEPXHOCTEH, 00bEMaMK MOTIOOHBIX TEIl

17

Kontponbnas padota o teme "OObeMbl

Tex"

18
19

BCKTOp Ha INIOCKOCTU U B IPOCTPAHCTBEC

CrnoXeHHE U BIUNTAaHHUE BCKTOPOB

20

21

YMHOKEHNE BEKTOPA HA YUCIIO
PasnosxeHne BEKTOpa 110 TPEM
HEKOMILIaHapHBbIM BekTopam. [IpaBuiio
napajuiejaenunena

22

Pemenne 3amay, cBI3aHHBIX C
IIPUMEHEHNEM TPaBUJI AEUCTBUH C




BEKTOpaMHU

23

[IpsimoyronpHas cucreMa KOOpAUHAT B
npoctpancTBe. KoopauHaThl BEKTOpAa.
[Ipocreiinve 3aa4u B KOOpJAUHATAX

24

VYron mexy BekTopamu. CKaiasipHOe
NPOM3BEICHUE BEKTOPOB

25

26

Brruncnenue yrioB Mexy NpsIMbIMU U
MJIOCKOCTSIMU

KoopauHatHO-BEKTOPHBIN METOJ ITPU
pEIIeHUU T€OMETPUYECKUX 3a/1a4

27

28

29

30

31

KoopanHaTHO-BEKTOPHBIN METOJ ITPU
pEeLIEHNN TEOMETPUYECKUX 3a1a4

[ToBTOpEHME, 0000IICHUE 1
cucremaTusais 3Hanuii. OCHOBHEIE
burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPHH

[ToBTOpEHME, 0000IICHUE 1
cucremaTusaius 3Hanui. OCHOBHEIC
¢burypsl, paxkTel, TEOPEMBI Kypca
TUTAHUMETPHH

[ToBTOpenue, 060061IeHUE U
cUcTeMaTH3alus 3HaHUH. 3a1auu
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI

[ToBTOpenue, o6obIIeHNE 1
cUCTeMaTH3alus 3HaHUi. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHSI

32

[ToBTOpenwue, 0600IIEHNE 1




cucreMarusanus 3Haguii. OCHOBHEIE
burypsl, GpaxTsl, TEOPEMBI Kypca

CTEpPEOMETpUU
33 HroroBast kKoHTpoIbHAs paboTa 1
34 [ToBTOpeHue, 0600IICHNE U |
crucTemMaTu3aluvs 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

* Maremaruka: anrebpa U Hayajla MAaTeMaTHYECKOTo aHaln3a, reometpus. ['eomerpus, 10-11
knaccel/ Atanacsa JI.C., byry3zos B.®., Kagomnes C.b. u npyrue, AkipioHepHoe 00IIeCTBO

«3narenscTBO «lIpocBemenue»

METOINYECKHUE MATEPUAJIBI IJI51 YYUTEJIA
Junaktuueckue Matepuansl mo reomerpun 11t 10 knacca / b.I'. 3uB,
Junaktuueckue maTepuansl o reomerpun 1uist 11 kimacca / B.I'. 3uB,
[Toypounsie pazpadotku no reometpuu 10 knacc, H.®. I'aBpunona,

[Toypounsie pa3pabotku no reometpuu 11 kmacc, H.®. ['aBpunosa

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbhI CETU HHTEPHET
bubnuoteka [{OK https://m.edsoo.ru/

VYpoxu Ha POIII https://resh.edu.ru/

BIIP https://vpr-ege.ru/vpr

OTtkpoIThiid Oank 3aganuit EI'D https://fipi.ru/



Pabouyas nmporpamMma yuyeOHOro Kypca «BEposITHOCTE M CTATHCTUKAY.

INOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueOHOTo Kypca «BeposTHOCTh M CTaTUCTHKa» 0a30BOTO YPOBHS IS
obOydaromuxcst 10 —11 xmaccoB paspaborana Ha ocHOBe DeaepanbHOrO TOCYTAPCTBEHHOTO
00pa30BaTeNLHOTO CTaHIAPTa CpeaHero oomero oOpa3oBaHUs, C Y4ETOM COBPEMEHHBIX
MUPOBBIX TPEOOBAHUH, MPEIBABIIEMBIX K MaTeMaTHU4ecKoMy OOpa30BaHUIO, W TPAIUIHAN
poccuiickoro o0Opa3oBaHusi. Peanmu3zaiusi mporpaMMmbl 00€CICUMBAET OBJIAJICHUE KITFOUEBBIMU
KOMIIETCHIIMSIMH, COCTABJISIONIMME OCHOBY JJISI CAMOPA3BUTHUSL U HEMPEPHIBHOTO 0Opa30oBaHUS,
[EJIOCTHOCTh  OOMICKYJIbTYPHOTO, JIMYHOCTHOTO ¥ IIO3HABATEIILHOTO PA3BUTHS JIMYHOCTU
oOyyJaronuxcs.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

VYueOHbIi Kypc «BeposITHOCTh M CTaTUCTHKA» 0a30BOTO YPOBHS SIBJISICTCS TIPOIOJDKCHUEM
U pa3BUTHUEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOrO YpOBHsI OCHOBHOHM Imkouibl. Kypc
npenHasHaueH Uit GOPMUPOBAHUS Y OOYUAFOIIMXCS CTATUCTHYCCKON KYJIBTYPHl U TIOHUMAaHUS
pOJII/I TGOpI/II/I BepOHTHOCTCﬁ KaKk MaTeMaTu4dcCKOIro I/IHCTPYMGHTa JUUIA I/I3Y'-IGHI/I$[ CJIyLIaf/'IHI)IX
COOBITHI, BeMMYMH W TporeccoB. [lpm wu3ydeHMH Kypca oOOTramiarTcs TMpPeACTaBICHUS
YUAIIUXCSl 0 METO/IaX UCCIIEIOBaHMS U3MEHUMBOTO MUPA, Pa3BUBACTCS MIOHUMAHUE 3HAYUMOCTH
n O6IIIHOCTI/I MAaTEMATHUYCCKUX MCECTOOOB IIO3HAHHA KaK HGOTBGMHGMOﬁ qacTu COBpeMCHHOFO
€CTECTBCHHO-HAYYHOT'O MUPOBO33PEHUSI.

CogepxaHue Kypca HAIpaBlIeHO Ha 3aKpeIUIeHHe 3HAHWi, MOJYYEHHBIX MPU U3YYEeHUU
Kypca OCHOBHOM IIKOJBl M Ha pa3BUTHE NPEICTABICHUNW O CIy4allHBIX BENIWYMHAX U
B3aMMOCBS3SIX MEXIYy HHMH Ha BaXXHBIX NpUMEpax, CIOXKEThl KOTOPBIX MOUYEPHHYTHl U3
OKPYKArOIIEeTr0 MHpA.

B cooTBercTBUUM € yKa3aHHBIMHU LIEJIIMU B CTPYKType yueOHOro kypca «BeposTHocTb u
CTaTHCTHUKA» CpeAHEeW WIKOIbl Ha 0a30BOM YpPOBHE BBIIEICHBI CIEAYIONIME OCHOBHBIC
conepkatenbHble TUHUM: «CrydaiiHble cOOBITHS M BEpOSTHOCTUY», «CiydaliHble BETUYMHBI U
3aKOH OOIBIINX YHUCET.

Baxnyto dacth Kypca 3aHUMaeT U3yYEHHUE TEOMETPUUYECKOTO W OWHOMHAIBLHOTO
pacrpefieieHuii M 3HAKOMCTBO C WX HEMPEpPHIBHBIMU aHAlOTAaMU — TIOKa3aTeNbHBIM U
HOPMAaJIbHBIM pacIipeieTICHUSIMHU.

Conepxanvie nuHHH «CilydaliHbIe COOBITHST W BEPOSITHOCTH» CIIY’)KHT OCHOBOM IS
dbopMHUpOBaHMS TIPEACTABICHHH O pacHpe/eIeHUH BEPOATHOCTEH MEXKIYy 3HAUYCHUSIMHU
CIIy4aifHBIX BEJIIMYUH, a TAKXKe 3Ta JIMHUS He0OXoIuMa Kak 0a3a aJisl U3y4eHHsl 3aKOHa OONBIINX
yricen — (yHIaMEHTAIBHOTO 3aKOHA, JEWUCTBYIOIIETO B MPHUPOAE U OOIIECTBE W UMEIOIIETO
MaTematudeckyro  (¢opmanmusanuto. Cam  3akoH  OOJNBINIMX  YHCEN  MpejiaraeTcs B
03HaKOMHTeJ’IBH0171 (1)opMe C MUHUMAJIBHBIM HUCIIOJIBb30BAHUECM MATEMATHYCCKOT'O (1)0pMaHH3Ma.

Tewmpl, CBsI3aHHBIC C HEMPEPHIBHBIMU CITyYailHBIMU BETMYMHAMH, aKIIEHTUPYIOT BHUMaHUE
IIKOJIbHUKOB HAa OMHCAHUM W W3YYCHHH CIy4YailHBIX SBJICHHA C TOMOIIBI0 HEMPEepPhIBHBIX
¢yHkuil. OCHOBHOE BHUMaHHE yJeseTcs OKa3aTelbHOMY U HOPMaJIbHOMY pacIipe/ieieHUsIM,



Opyd ATOM MPEAINONaracTcsi O3HAKOMHTENIBHOE W3Yy4eHHE Marepuana O0e3 J10Ka3aTesbCTB
IpUMEHSEMbIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha un3yuenune xypca «BeposTHOCTh M CTaTHCTHKa» Ha 0a30BOM YpPOBHE OTBOJAMTCS 1 yac B
HEJIENI0 B TEYEHUE KAKAOI0 rojia 00y4eHus, Bcero 68 ydeOHbIX YacoB.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBineHne MaHHBIX C TOMOIIBIO Tabmui u auarpamm. CpemaHee apudmMeTHdeckoe,
MeAMaHa, HauOoJNblliee W HaUMEHbIIee 3HAYEHUs, pa3Max, MAUCIEePCUs U CTaHJApTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB.

CrnyualiHple 5KCIEpUMEHTHI (OIBITHI) M CIIy4alHbIE COOBITHS. DJIEMEHTapHBbIE COOBITHS
(ucxonpl). BepositHOCTh ciydaitHOTO cOOBITHS. BAM30CTH 4acTOTHI U BEPOSTHOCTU COOBITHH.
Crny4aiiHble OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH. BeposaTHocTH cOOBITHI
B OIBITAaX C PABHOBO3MO)KHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMH.

Onepanuu HaJ COOBITHSAME: TEpecedeHHE, O0ObEeTUHEHHE, MPOTHBOIOIOXKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyra Cl0KEHUs BEPOATHOCTEMN.

YciioBHas BEPOATHOCTb. Y MHOXKEHUE BEPOATHOCTEN. JlepeBO CIIy4aHOr0 3KCIIEPUMEHTA.
®opmyna NoJHOU BepoaTHOCTH. HezaBucuMbie cOOBITHS.

Komb6unaropuoe npasBuino ymHoxeHus. [lepectaHoBku u Qaxropuan. Yucno codeTaHui.
Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.

bunapHbIii cilydaliHbIi ONBIT (MCIIBITAHKE), YCIIEX U HeyAada. He3aBucuMble MCIIBITAHUS.
Cepusi HE3aBUCHUMBIX HCHBITAaHUN A0 nepBoro ycmnexa. Cepusi HE3aBUCUMBIX HCIBITAaHUN
bepnymn.

Cnyuaitnass BenuuuHa. Pacnpenenenue BeposiTHOCTel. Jlmarpamma pacrpezesieHus.
[Tpumepsl pacnpeeneHuii, B TOM 4KCie, FEOMETPHUECKOE i OMHOMHAIBLHOE.

11 KUIIACC

UucnoBple  XapaKTEPUCTUKU  CIIyYaWHBIX BEIMYMH: MAaTEMAaTHYECKOE OXKHUIAHUE,
JIMCTIEPCUS U CTAaHJIAPTHOE OTKJIOHEHUE. [[prumMepbl IpUMEHEHUsI MAaTEMATHYECKOTO OKHIAHUS, B
TOM 4YHCIIe B 3aJadaXx W3 IIOBCEIHEBHOW KU3HH. MaTeMaTHyecKoe OKUJaHWe OWHApHOU
CIy4YallHOM  BEJIMYMHBI. MaremMaTH4yecKoe OXUJAHWE CYMMBI  CIy4allHbIX  BEJIMYHH.
Marematuueckoe 0XKHJIaHUE U IUCIIEPCUsI TEOMETPUUYECKOT0 U OMHOMHUATIBHOTO PaCTIPEICIICHHI.

3akoH OOJIBIIUX YMCEN U €T0 POoJib B HaykKe, MpHUpojae U obmiecTBe. BeIOOpOUHBINH MeTON
HCCJIeIOBaHUM.

IIprmMepsl HENPEPBIBHBIX CIIyYaWHBIX BENUYUH. [IOHATHE O IJIOTHOCTH pacIpeleeHus.
3ajmaun, TpPUBOAAUIME K HOpPMajibHOMY pacrpeaeneHuto. I[loHsiTue o0 HOpMalbHOM
pacnpeneeHunu.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS IIPOTrPaMMBbl ydeOHOTO npeameTa «MaTemaThukay
XapaKTepU3yIOTCS:

I'pa:knanckoe BocnuTaHue:

c(OPMUPOBAHHOCTHIO TPAKIAHCKON TMO3MIHUK OOYYaIOMIErocss Kak aKTHBHOTO U
OTBETCTBEHHOI'O WICHA POCCUHCKOro OOIIECTBA, NPEACTABICHHEM O MAaTeMaTHYEeCKUX
OCHOBaX (PYHKIIMOHMPOBAHMS PA3MYHBIX CTPYKTYp, SBJICHHH, MPOUEAYP TPakKTaHCKOTO
obmiecTBa (BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aUMOJICHCTBOBATh C COIUAIBHBIMHU
WHCTUTYTaMU B COOTBETCTBHH C UX (PYHKIMSIMHA U HA3HAYCHUEM.

IMaTpuoTHYeCKOe BOCIMTAHME:

c(hOPMHUPOBAHHOCTBIO POCCHHCKON TpakIaHCKONM HIEHTUYHOCTH, YBAXKCHHSI K
MPOILJIOMY Y HACTOSIIIEMY POCCHUCKOM MAaTeMaTHK{, IIEHHOCTHBIM OTHOIICHHUEM K
JOCTUKEHHUSIM POCCUMCKHMX MATEMaTUKOB M POCCHUMCKONM MaTeMaTH4YECKOW IIKOJbI, K
WCIOJIb30BAHUIO STUX JOCTUKEHHUM B IPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HAHHWEM JIyXOBHBIX IIEHHOCTCH POCCHICKOrO0 Hapoaa; CHOPMUPOBAHHOCTHIO
HPAaBCTBEHHOT'O  CO3HAHMS, HJTHUYECKOTO TIOBEICHMsS, CBSI3aHHOTO C MPaKTUYECKUM
MIPUMEHEHUEM JOCTUKEHUN HAYKHU U JEATEIbHOCThIO YYEHOT0; OCO3HAHUEM JINYHOTO BKJIaAa
B [IOCTPOCHUE YCTONYHUBOTO OYIYyIIETO.

IcTeTHYECKOE BOCIUTAHUE:

ACTETUYECKUM OTHOIIEHHMEM K MHUpPY, BKJIIOYAs ACTETHUKY MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEHICHWH, PAaCCYXICHUU; BOCHPUUMYHUBOCTBIO K
MaTeMaTUYECKUM acleKTaM pa3jIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKkoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTBIO YMEHHS TPUMEHITh MaTeMaTHYECKHWE 3HAHUS B HWHTEpecax
3JI0POBOTO U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO
(3mopoBoe UTaHue, COATAHCUPOBAHHBIN PEXXUM 3aHITHIA U OTIIbIXA, peryispHas Gusndeckas
AKTUBHOCTb); (U3UYECKOTO  COBEPIICHCTBOBAHUS, TMPU  3AHATUAX  CIIOPTHUBHO-
03/I0POBUTETHLHOM JESITEIILHOCTHIO.

TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TPY/ly, OCO3HAaHHWEM IIEHHOCTH TPYI0JI00US; UHTEPECOM K Pa3IMYHBIM
chepam Tpo(eCcCUOHANBHOM  JESATENbHOCTH, CBSI3aHHBIM €  MaTeMaTUKOH u  eé
MPUIOKEHUSAMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymiedt mnpodeccun wu
pealn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE IIJIaHBl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMy OOpa30oBaHUI0 M CaMOOOpPa30BaHUIO HA TMPOTSHKEHUU BCEH IKHU3HU;
TOTOBHOCTBIO K aKTHBHOMY YYacTHIO B PEUIEHWU MPAKTHUYECKUX 3a7a4 MaTeMaTHYEeCKOU
HaIpaBJIEHHOCTH.

IKoJ0ruyecKoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTHIO DKOJIOTUYECKON KYJIbTYpPHI, IOHUMAHUEM BIUSHUS COLUATBHO-
SKOHOMHUYECKHUX TPOIIECCOB HA COCTOSTHUE MPHUPOIHOW M CONMATBLHON CpEelbl, OCO3HAHHEM
MI00ANBHOTO  XapaKTepa OSKOJOTHMUECKHX MpoOJieM; OpHEHTalue Ha NpPUMEHEHHE
MaTEeMaTHYeCKUX 3HAHMW [UIsI pelleHwus 3agad B O0JIaCTH  OKpPY)KAloIIel cpesl,
IJITAHUPOBAHUS TOCTYIKOB M OLIEHKH X BO3MOJKHBIX IMOCJIEACTBUH AJI OKPYKAIOIIEH Cpeibl.



ILleHHOCTH HAYYHOTO MO3HAHMSA:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH U OOIIECTBEHHOW NPAKTUKH, MOHMMAHUEM MaTEMaTHYeCKOH HAayKH Kak
cdepbl YEIOBEUECKOW MESATETBHOCTH, JTAnoB €€ pa3BUTHS M 3HAYUMOCTH IS Pa3BUTHUSA
UMBUJIM3ALMU; OBJAJICHUEM SI3BIKOM MaTeMaTUKH W MAaTeMaTH4YeCKOW KYyJIbTypol Kak
CPEICTBOM MO3HAHMS MUPA; TOTOBHOCTBIO OCYLIECTBIIATH MPOEKTHYIO U HUCCIIE0BATENBCKYIO
NEeSTENIbHOCTh UHMBUYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble  pe3yabTaTbl  OCBOGHHS  IPOTpaMMbl  y4eOHOTO  Ipeamera
«MaremaTiKa» XapaKTepU3YIOTCSl OBJAaJICHUEM YHUBEPCAJIbHBIMU HO3HAGAMETbHLIMU
0eticmeusMY,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OEUCMBUAMY,  YHUBEPCATbHBIMU
PeYNAMUBHBIMU OCUCTNBUIMU.

1) Vhusepcanvnuvie noznasamensuwvie Oelicmeus, obecneyusaiom @opmuposanue
0a306bIX  KOCHUMUBHBIX  NPOYECco8  0OyYalowuxcs (0ceoenue Memooo8 NO3HAHUSA
OKpyJlcalouje2o mMupa; npuMeHeHue J102UYecKux, Uccred08amenbCKux onepayull, ymeHuu
pabomamy ¢ ungopmayueti).

Ba3oBbie joruyeckue aeiicrBus:

e BBUBIATL M XapaKTEpU30BaTb CYLICCTBEHHBIC IPU3HAKKM MAaTEMaTHYECKHUX
OOBEKTOB, TOHSATHH, OTHONIGHWH MEXIy MOHATUAMH;  (OPMYIHPOBATH
OTIpeJIeNICHUs] TIOHATHH; YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(HKAIINY,
OCHOBAHUS AJIs1 0000ILEHHs ¥ CPaBHEHMsI, KPUTEPUU IPOBOIMMOI0 aHAJIN3a;

® BOCIPHHHUMATh, POPMYIUPOBATH U MPEOOPA3OBHIBATH CYKACHUSA: YTBEPIAUTEIHHBIC
U OTpULIATENbHbIE, €IMHUYHbIC, YACTHBIE U 0OIIE; YCIOBHBIE,

e BBIBIATHL MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W INPOTHBOpEYUs B
¢dakTax, JaHHBIX, HAONIOACHUSAX M YTBEPKICHMAX; NpeasaraTb KpPUTEpUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUUI;

e JeNaTb BBIBOABI C HCIHOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHJYKTUBHBIX YMO3AKIOYEHUH, YMO3AKIIOUYEHUI 110 AHAJIOTHH;

® IIPOBOJUTH CAMOCTOSITEJIBHO JOKa3aTelIbCTBA MAaTEMAaTHUECKHUX YTBEPXKIACHUU
(IpsiMble U OT IPOTUBHOTO), BBICTpaUBaTh apryMEHTAIUIO0, IPUBOANUTH IPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CY)KJICHHSI U BBIBOBI;

e BbIOMpaTh crOocO0 pelmieHus yuyeOHOM 3ajaun (CpaBHHUBATh HECKOJIBKO BapHAHTOB
pemieHus, BbIOMpaTh HaubOoyiee MOAXOMAMMM ¢ Y4€TOM CaMOCTOSITEIBHO
BBI/ICJICHHBIX KPUTEPHUEB).

Ba3zoBble nccienoBarejbckue 1elCTBUA:

® HCIOJIB30BATh BONPOCHl KaK HCCIIENOBATEIbCKMM MHCTPYMEHT IO3HAHUS;
dbopMynupoBaTh  BOMPOCH,,  (UKCHpYyIOIIME  MPOTHBOpEYHe,  Mpoliemy,
YCTaHABIIMBAaTh HCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Yy, APTYMEHTHPOBATh
CBOIO TO3MIIMI0, MHEHHUE;

® [IPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIA 3KCIEPUMEHT, HCCIIEJOBAHHE IIO
YCTAQHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro oOBeKTa, SBIEHH, Ipolecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMu, SBICHUSIMHU, TPOLIECCAMU;



CaMOCTOSITENIbHO  (pOopMynUpOBaTh OOOOIIEHUS UM BBIBOABI IO  pe3yjbTaTaM
OPOBEAEHHOTO  HAONIOAEHUS,  HCCIEIOBAaHMSA, OIEHUBATH  JIOCTOBEPHOCTD
MOJTYYEHHBIX Pe3yIbTaTOB, BEIBOAOB H 0000IICHUN;
IPOTHO3MPOBAaTh BO3MOKHOE pa3BUTHE TIIpolecca, a TakKe BbBIIBUTAThH
IPEATIOIOKEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

2)

BBISIBJIATh JE(PUIUTHI MH()OPMALUK, TaHHBIX, HEOOXOUMBIX /ISl OTBETA Ha BONPOC
U JUIsl pEeLICHUs 3a/1a4U;
BbIOMpPaTh HMHGOpPMALMIO M3 HMCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJIU3UPOBATh,
CHCTEMaTU3HPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3IIMYHBIX BUIOB U (HOPM
[IPEACTABICHUS;
CTPYKTYpUpOBaTh HWHGPOPMALIMIO, TMPEICTaBIATh €€ B pPa3sIUYHbIX (opmax,
WUTIOCTPUPOBATh rpaUuecKy;
OLICHMBATh HAJEKHOCTh MHPOPMAIMU MO CaMOCTOSITEILHO CPOPMYIUPOBAHHBIM
KPUTEPUSM.

Yuusepcanonoie KOMMYHUKAMUGHDbIE oeticmeusl, obecneuugarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABBIKOG 0OVUAIOUJUXCSL.
Oobmenmne:

BOCIPUHUMATh U (POpPMyIHpOBaTh CYKIEHUS B COOTBETCTBUU C YCIOBUSMU U
LEeJISIMH OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
U THCbMEHHBIX TEKCTax, JaBaThb MOSICHEHHS IO XOAY peIleHus 3a/Jayu,
KOMMEHTHUPOBATh IIOJyYEHHBIN Pe3yibTar;

B xoJe OOCyXIeHHus 3aJlaBaTh BONPOCHI IO CYHIECTBY O0OCYXIaeMONl TeMbl,
npoOJeMbl, pemaeMoi 3aJa4yd, BBICKAa3bIBaTh HWJICH, HAICJICHHBIE Ha TIOMCK
pEILIEHNUs; COIOCTABIATh CBOU CYXKIEHHUS C CYXKICHUSMHU JPYIHX YYaCTHUKOB
nuanora, oOHapyKUBaTh PAa3IMYUE U CXOJACTBO IMO3ULUN; B KOPPEKTHOH Qopme
(bopMyIMpOBaTh Pa3HOTIACHS, CBOU BO3PAXKEHUS;

IIPECTABIIATh PE3YJbTaThl PEIICHUs 3aJauyd, ODKCIEPUMEHTa, MWCCIEI0BaHus,
MIPOEKTa; CaMOCTOATENbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C YYETOM 3aaay
Mpe3eHTalM1 U OCOOEHHOCTEN ayIuTOPUH.

CoTpyaHnuecTBo:

3)

MOHUMATh M MCIIOJB30BATh MMPEUMYIIECTBA KOMAH/IHOW W WHAMBHIYATBHON paObOTHI
NpHU peHIeHWH Y4eOHBIX 3a/av; NPUHUMATh IeJIh COBMECTHOH JesITeIbHOCTH,
IUTAHUPOBATh OPraHU3aIMI0 COBMECTHOW paboThl, pacmpenensTh BHUIbl padoT,
JIOTOBapHUBAaThCs, 0OCY)XIaTh IMpOLECC U Pe3ynbTaT paboThl; 0000IIaTh MHEHUS
HECKOJBKHUX JIIOJCH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTsl (0OCyxkaeHus, oOMeH MHEHHIH,
«MO3TOBBIC ITYPMBID» M WHBIE); BHITOIHATH CBOIO YaCTh pabOTHI i KOOPAHMHUPOBATH
CBOU JICMCTBUS C APYTUMH WIEHAMH KOMaH/bl; OLIEHUBATh KAUeCTBO CBOETO BKIJIAJa
B OOmMiA TOPOAYKT TO KPUTEPHsIM, C(HOPMYIMPOBAHHBIM  YYaCTHHKAMHU
B3aUMO/ICHCTBUS.

Vuusepcanvnvie pezynamuenvlie Oeiicmeus, obecneuusarom Qopmuposanue

CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTU.
Camoopranmu3anmus:



COCTABJIATh IUIaH, QJIFOPUTM PELICHMs 3a/a4yM, BHIOMPATh CIIOCOO pelieHHs ¢ y4ETOM
HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHPOBATH
BapHUaHTHI PEUICHUH ¢ y4€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb:

® BJAJCTh HAaBBIKAMHU IIO3HABATEIBHOW pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX

JNEUCTBUI U MBICIUTENbHBIX IPOLECCOB, MX Pe3yJbTaToOB; BIAJETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECCa U Pe3yIbTaTa PEIIEHUSI MaTEMAaTHYECKOU
3a/1a4H;
® IIpeABUIAETH TPYAHOCTH, KOTOPHIE MOIYT BO3HHUKHYTb IIPH PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHBBI B JACATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HalIEHHBIX OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUMBAaTh COOTBETCTBUE pe3yJbTaTa IENH U YCIOBUSAM, OOBSACHATH MPUYUHBI
JTOCTIDKEHUS] WIM HEIOCTUIKECHUSI Pe3yJbTaToOB JIEATENbHOCTH, HAXOIUTh OIIUOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

YuraTth 1 CTPOUTH Ta6JH/IIII)I " JuarpaMMbl.

OmnepupoBaTh TOHATUSIMH: cpeaHee apudmerndeckoe, MenuaHa, HauboIbIIee,
HaMMeHbIIIee 3HAaUCHHE, Pa3Max MacCHUBA YHCIOBBIX JTAHHBIX.

OmnepupoBaTh HMOHATHUSMH: CIyYalHBIA 3KCIIEPUMEHT (OIBIT) U CIy4aiiHOe COOBITHE,
AJIEMEHTAPHOE COOBITHE (JIE€MEHTAPHBIN MCXO/I) CIIy4aifHOTO ONBITA; HAXOJIUTh BEPOSITHOCTH
B OIIbITaX C PaBHOBO3MOXHBIMU CJIy‘IafIHBIMH CO6I)ITI/ISIMI/I, HaxoJuTb W CpaBHUBATb
BEPOSITHOCTH COOBITHI B M3YUEHHBIX CIIy4alHBIX IKCIIEPUMEHTAX.

Haxonute u ¢opMynupoBaTh COOBITHS: IepeceueHHue U OObEIMHEHHE TaHHBIX
CO6I)ITI/II\/JI, CO6I>ITI/I€, IIPOTHUBOIIOJIOKHOC JaHHOMY CO6BITI/IIO; IMOJIB30BAaTbCA AUarpamMmmamMmu
Diinepa u GopMyJIoi CI0KEHUS BEPOATHOCTEN MIPU PEILICHUH 3ajau.

OnepupoBaTh NOHATUSAMH: YCIOBHAs BEPOSTHOCTh, HE3aBUCHMBbIE COOBITUS; HAXOAUTh
BEPOSATHOCTH C TIOMOIIbIO MPABUIJIa YMHOXKEHHMSI, C TIOMOLIBIO JIEpPEeBa CIy4aifHOTrO OIBITA.

[IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUH 3aay.

OHCpI/IpOBaTI) MOHATHUAMU:. UCIBITAHUC, HE3AaBUCUMBIC HCIIBITAaHUA, CCPUA HCHBIT&HI/I?I,
yclex M HeyAaya; HaXOJUTh BEPOSTHOCTH COOBITHH B CEpUM HE3aBUCHUMBIX HCIBITAHUN J0
MIEPBOTO yCIexa; HaXOAUTh BEPOSITHOCTH COOBITHI B cepuu UcTIbITaHui beprynu.

OnepupoBaTh TOHSATHAMH: CIydaifHas BEIUYMHA, pPACHpEIeNieHHEe BEPOSTHOCTEH,
aMarpaMMa pacrpezeeHus.

11 KJIACC

CpaBHMBaTh BEPOSITHOCTH 3HAYEHHUM CIy4allHOM BEJIWMYMHBI IO PACIpPEACIICHUIO WIH C
IIOMOILBIO JUATPAMM.

OnepupoBaTh IMOHATHEM MAaTEMAaTUYECKOTO OXHUAAHUSA;, INPUBOJUTH IIPUMEPHI, Kak
MIPUMEHAETCS] MaTEMAaTUYECKOE OXKUAAHUE CITyYallHOM BEJIMYMHBI HAXOJIUTh MAaTEMaTHYECKOE
OKUJAHME 10 TaHHOMY PACIpPENEICHHUIO.



HNmeTh MpEaACTaBICHHUEC O 3aKOHEC OONBIINX YKCE.
HNmeTh IMpEACTAaBICHHUEC O HOpMaJIbHOM paCIIpEACICHNH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KUIACC

n/n

HauMmenoBanue
pa3aesioB U TeM
NporpamMmbl

IIpencraBnenue
JIaHHBIX U
omnMcarteabHas
CTaTHUCTHKA

CiyuaiiHble OIIBITHI
U CIy4yalHble
COOBITHSI, OTBITHI C
PaBHOBO3MOYXKHBIMU
3JIEMEHTapHBIMU
UcXoJaMu

Onepanuu Hajg
COOBITHSMU,
CIIOXKEHUE
BEPOATHOCTEMN

Ycnosnas
BEPOATHOCTb,
JEPEBO CIIy4alHOIO
omeITa, popmyrna
MTOJIHOM

KoanuyecTBO 4acos

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

JlesATEJIbHOCTDH
YYHUTEJA ¢
y4eToM
NMpPOrpaMMbl
BOCITUTAHUS

VYcranaBnuBathb
JIOBEPUTEIIbHBIC
OTHOIIICHUS MEXKTY
yauTeNeM U
o0yJaromuMucs,
CIIOCOOCTBYIOIUX
MTO3UTHBHOMY
BOCTIPHSATHIO
00yYarOIUMUCS
TpeGoBaHUH U TIPOCHO
YAUTENS.

[ToOyxnate
obydaromuxcst
COOIOIaTh Ha YPOKe
OOIMICTIPUHATHIC HOPMBI
MOBEJICHUS, MPaBHJIa
OOIIEHNS CO CTapIINMU
(yuurensamn) u
CBEPCTHHKAMU
(oOyuaroutumMucs).
IMoanep:xuBath B
JIETCKOM KOJUICKTHBE
JICTIOBYIO,
JpyXeTro0HyI0




BEPOSTHOCTH U
HE3aBUCUMOCTD
cOOBITHUH

DNeMEeHThI
KOMOHWHATOPUKH

Cepun
OCJI€J0BAaTEILHBIX
HUCIILITAHUN

Ciyuaiinble
BEJIMYUHBI U
pacrpeeneHus

O06001IeHne "
cUCTeEMaTH3allHs
3HaHUH

aTMocdepy.

Ctpourp
BOCIIHTATEIHHYIO
JEeSITeTbHOCTD C YIeTOM
KYJBTYPHBIX Pa3IuIui
JICTEH, MTOJIOBO3PACTHBIX
Y MHIUBUAYAITBHBIX
0COOEHHOCTEH.
[IpuBnekaTh BHUMaHKE
00yJaromuxcs K
LIEHHOCTHOMY acCIIeKTy
H3y4aeMbIX Ha YPOKE
SIBJICHUM, TIOHSTHH,
TIPUEMOB.
AHanu3upoBaTh
peabHOE COCTOSHHE eI
B yueOHOM Kiacce/
Tpymre.

IToOyxaateh
00yJaroIuXCs
cOOMI0IaTh Ha YPOKe
NPUHLUIIEL y4eOHO
JUCHUIUTAHBL U
CaMOOpTaHU3aIHH.
OpraHn3oBEIBaTh
IKCKYPCHUH, TOXO/IBI,
SKCICIUITHH U T.I1.
3amumare JOCTOMHCTBO
U MHTEPECHI
oOy4aromuxcs,
MIOMOTATh JIETSIM,
OKa3aBIIAMCS B
KOH(IIMKTHOW CHTyalluu
W/WITA HeOIarOnpUsATHBIX
YCIIOBHSX.




OBIIEE KOJIMYECTBO

YACOB I10 34 2
I[TPOIT'PAMME
11 KUIIACC
KoaunuyecTBo yacos DJIEKTPOHHBIE JdeATe IbHOCTH
HaumenoBanue
Ne (undposbie) y4uTes €
pa3ie/ioB H TeM KoHnTtpoabHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHble  Y4€TOM
nporpamMmMbl padoThI padoThI
pecypcbl MPOrpaMmbl
BOCIIUTAHUS
MaremaTtrnueckoe VCTaHaBIUBATh
0XUIaHUE JAOBCPUTCIIBHBIC
) ) 4 0 OTHOILICHUS MEKAY
CIIy4aitHOM yuuTeNeM M
BEJIIMYHHBI o0yJaromuMucs,
,Z[I/ICHepCI/ISI " CHOCO6CTByIOH.II/IX
IMO3UTUBHOMY
CTaH/IApTHOE BOCTIPHATHIO
OTKJIOHEHHE 4 1 00y4aroIUMHUCS
cay4aiiHol TpeOOBaHUH U TIPOCEO
YUYUTEIIS.
BEJIMYHHBI
[oOyxnate
3aK0H OONBIINX 3 1 o0yJaroIuxcs
qucen co0mroaaTh Ha ypOKe
OOIIETPUHATEIE HOPMBI
HenpepriBHbIE MOBEJIEHUS, IPABMIIA
ClIly4alHbIE ) 0 OOLICHNS CO CTAPIIUMH
BEJIMYUHBI (ynrensmu) n

(pactipenenenusi)

CBEPCTHUKAMU




HopmanbsHoe )
pacnpeneneHus
[ToBTOpEHHE,
000011eHNE U

» 19

CHCTEMAaTU3aLU
3HAHUH

(oOyuarommMucs).
IlonnepxuBath B
JICTCKOM KOJUICKTHUBE
JIETIOBYIO,
JPYKETIOOHYIO
aTMocdepy.

Crpoutb
BOCTIMTATEIHHYIO
JESITEBHOCTD C YYETOM
KYJBTYPHBIX Pa3IdIui
JeTeH, TTOJI0BO3PACTHBIX
U MHIUBUIYATbHBIX
0COOEHHOCTEH.
[IpuBnexaTh BHIMaHHE
oOyJaromuxcs K
LIEHHOCTHOMY aCIICKTy
HM3yJaeMBbIX Ha YpOKe
SIBIICHHH, TTOHATHI,
MIPUEMOB.
AHanmu3upoBaTh
peasHOE COCTOSHHE JeT
B yueOHOM Kiacce/
rpymre.

[HoOyxnate
o0yJaromuxcs
coOIoIaTh Ha YpOKe
NPUHLUIIEL y4eOHO
TUCTIUTUTAHBL
CaMOOpraHU3aIHH.
Opranu3oBbIBaTh
AKCKYPCHH, TTOXOIHI,
SKCHCIUINH U T.I1.
3anmmare JOCTOUHCTBO
U HHTEPECHI
o0yJaromuxcs,




OBIIEE KOJIMYECTBO
YACOB I10 34 2
ITPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

noMorarts JCTAM,
OKa3aBIIMMCs B

KOH(JIUKTHOW CUTyalluu
W/WIIMA HEONAaronpUsTHBIX

YCIOBUSIX.

Ne i/

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoJaLHbIe
Bcero P
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3ydeHus

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypcbl

[IpencraBieHue TaHHBIX C TOMOIIBIO
TaOJIUI ¥ TUarpaMMm

Cpennee apudmeTnyeckoe, MearaHa,
HauOOoJIbIIIee M HAMMEHBIIIEe 3HAYCHUS,
pasMax, TUCIIepCHs, CTAaHIaPTHOE
OTKJIOHCHUEC YUCJIIOBBIX Ha60pOB

Cpennee apudmeTnueckoe, MeIuaHa,
HanOoJIbIIIee ¥ HAUMEHBIIIee 3HAUYCHNUS,
pa3Max, JUucrepcus, CTaHIapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB




Cpennee apudmernyeckoe, MeuaHa,
HauOoJIbIlIee ¥ HAaMMEHbIIee 3HAaYCHUS,
pa3Max, TUCIepcusi, CTaHJapTHOE
OTKJIOHEHHE YHCTIOBBIX HA0OPOB

CrnyuaiiHble S9KCIIEPUMEHTHI (OTIBITHI) U

Ciy4alHbIE COOBITHS. DJIeMEHTapHbBIC
COOBITHS (MCXOIBI)

BeposiTHOCTB cilydyaiiHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OIBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU

10

BeposiTHOCTB CITy4aifHOTO COOBITHSI.
[IpakTuyeckas pabora

Oneparyu HaJ COOBITUSMHU:
nepecedcHue, 00bEIMHCHHE COOBITHIA,
IMPOTHUBOIIOJIOKHBIC CO6I>ITI/I$L
Huarpammsl Ditniepa

Onepanuu Haj COOBITUAMU:
nepeceueHue, 00beTUHEHNE COOBITHH,
MMPOTHUBOIIOJIOKHBIC COOBITHSL.
Huarpammsl Ditniepa

dopmyna CII0KEHUS BEPOITHOCTEN

11

VYcnoBHas BEPOSITHOCTh. Y MHOKEHHE
BepoATHOCTEH. JlepeBo ciryyaiiHOroO
SKCTIEPUMEHTA

12

VYcnoBHast BEpOSITHOCTh. Y MHOKEHUE
BEepOATHOCTEN. JlepeBo cirydyaiiHOroO




OKCIICPUMCEHTA

VYcioBHas BEpOATHOCTb. Y MHOKEHUE

13 BeposATHOCTEN. JlepeBo ciryyaiiHOro 1 0 0
IKCIIEPUMEHTA
14 dopmyiia MOJHON BEPOATHOCTH 1 0 0
15 dopmyiia MOJHOKU BEPOSITHOCTH 1 0
16 dopMyia MOJIHON BEPOATHOCTH. | 0 0
HezaBucumble coObiTUS
17 KoHTposbHas pabota 1 1 0
18 KomM6uHnaTopHOE IpaBUII0 YMHOXKEHUS 1 0 0
19 [TepecranoBku u dakTopual 1 0 0
20 Uucno coueranuit 1 0 0
)1 Tpeyronbuuk [lackans. @opmyna GuHoma 1 0 0
Hsrotona
bunHapHbIl Ciy4ailHbIM ONBIT
(ucmbITaHue), ycrex U Heyaava.
22 He3aBucumsle ucnbitanus. Cepus 1 0 0
HE3aBHCHUMBIX UCIBITAHUN J0 IEPBOTO
ycrexa
7 Cepust HE3aBUCUMBIX UCTIBITAHUI | 0 0
bepnymu
Cepust HE3aBUCUMBIX UCTIBITAHUH.
24 [IpakTuueckas paboTa ¢ UCIOIb30BAaHUEM 1 0 1
AJIEKTPOHHBIX TAOJIHUII
25 CrnyuaiiHas BelMuMHa 1 0 0
26 Pacnipenenenue BeposaTHOCTEN. 1 0 0




Juarpamma pacrnpenesnenus

CyMMa U IpOU3BEICHHUE CITyUYalHbBIX

27 1
BEJIMYUH

)3 CyMMa ¥ pOU3BEJCHUE CITyYalHbIX 1
BEJIMYUH

29 [Ipumepsl pactipesiesieHUid, B TOM YKCIIE 1
reoMeTpHUYecKoe 1 OMHOMHAIILHOE

30 [IpuMeps! pactipeiesieHHid, B TOM 4UCIIE |
reOMEeTPUYECKOe U OMHOMHUATBHOE

31 [ToBTOpEHHE, O606I.L[CHI:IC u |
CUCTEeMaTH3aIHsl 3HAaHHHA

1 [ToBTOpeHwue, 0606meHIile U |
CUCTEeMAaTH3alHsl 3HAaHHHA

33 Wrorosas koHTposibHas paboTa 1

34 [ToBTOpEHHE, O606H16HI:I€ u |
CUCTeMAaTH3alHsl 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME

11 KJIACC




Ne ni/n

Tema ypoka

[ToBTOpEeHme, 0600IICHNE,
cucremarusauus 3Hauui. Ciryyaiinbie
OTIBITHI U BEPOSITHOCTH CITy4aiHBIX
coObITuii. Cepun HE3aBUCUMBIX
WCTIBITAHUI

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[ToBTOpEHHME, 0000IICHUE,
cucremarusauus 3HaHui. CiryyaiiHbie
OTIBITHI U BEPOSTHOCTH CITYIaHBIX
coObITuii. Cepun HE3aBUCUMBIX
HUCTIBITAHU N

[ToBTOpEHHME, 0000IICHUE,
cucremarusanus 3HaHui. CiyyaiiHbie
OTIBITHI U BEPOSTHOCTH CITYIaHBIX
coObITuii. Cepun HE3aBUCUMBIX
HUCTIBITAHU N

[ToBTOpenue, 06001IIEHNE,
cucremarusanus 3HaHui. CiyyaiiHbie
OTIBITHI M BEPOSITHOCTH CITy4aiHBIX
coObITuii. Cepun HE3aBUCUMBIX
WCTIBITAHUI

HpI/IMepLI MNPUMCHCHUS MATEMATUYCCKOT'O

OKHJaHUS (CTpaxoBaHUE, JOTEpest)




MatemaTtuueckoe OXNJaHUEC CYMMBI
CJ'Iy‘I&fIHBIX BCJIIMYHH

Marematuueckoe 0XuaIaHue
TEOMETPHYECKOTO M OMHOMHAIILHOTO
pacrpeaeneHui

MaremaTuueckoe 0KUaaHue
TCOMETPHUICCKOI'0 1 6I/IHOMI/IaJIbHOI‘O
pacnpeneneHui

I[I/ICHepCI/ISI " CTAHAAPTHOC OTKIIOHCHUC

Hucniepcust u cTaHAapTHOE OTKJIOHEHUE

11

12

Jlucriepcuu reoMeTpu4ecKoro u
OMHOMUATIBHOIO PACIpPEAEICHUS

HpaKTI/I‘IeCKaﬂ pa60Ta C HCIIOJIB30BAHHUCM
OJICKTPOHHBIX Ta6J'II/II_I

13

3akoH Oonpmmx yuceln. BeroopodnsIii
METOJ UCCIIEJOBAaHUI

14

15

3akoH OonbIIMX yucen. BeiOopouHblii
METOJI UCCIIEOBAHUN

HpaKTI/I‘-IeCKaSI paGOTa C UCIIOJIb30BAHUCM
OJICKTPOHHBIX Ta6J'II/II_I

16

17

18

Wrorosas koHTposibHasA paboTa

[Ipumepsl HENMPEPBIBHBIX CITYYaHBIX
BenM4YMH. OyHKIMSA UIOTHOCTH
pacnpenenenusi. PaBHomepHoe
pacnpenesieHle U ero CBOcTBa

[IpumMeps! HENTPEPBIBHBIX CITyYailHBIX
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BennurH. OyHKIKS IOTHOCTH
pacnpezenenusi. PaBHomepHoe
pacrpeziesieHue 1 ero CBOMCTBa

3ajauu, IpUBOASIIKNE K HOPMAJILHOMY
pacnpeneneHuto. OyHKIUSA MIIOTHOCTH U
CBOICTBa HOPMAJIBLHOI'O paCIpe/IeICHUS

20

21

22

23

[IpakTudeckas paboTa C HCIOIH30BAHHEM
AJIEKTPOHHBIX TAOJIUIT

IToBTOpEHME, 0000IICHUE 1
cucreMarusanus 3Hanui. OnucareabHast
CTATUCTHKA

IToBTOpEHME, 0000IICHUE 1
cucreMarusanus 3Hanui. OnucareabHast
CTaTUCTHUKA

[ToBTOpenue, 0600IICHNE U
cucreMaTHu3anus 3HaHui. OTBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTApHBIMHU
COOBITUSMHU

24

[ToBTOpenue, o6odIIEHNE 1
cucteMaru3anus 3HaHui. OTBITHI ¢
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU
COOBITUSMH

25

[ToBTOpenue, o6obIIeHNE 1
crucTeMaTu3alus 3HaHuil. Beraucnenue
BEPOATHOCTEN COOBITHI ¢ IPUMEHEHUEM
dbopMy1 u rpadUIECKIX METOIOB
(koopauHaTHAs MpsMas, IepeBo,




auarpamma Jusepa)

26

[ToBTOpeHue, 0600IICHNE 1
crucTemMaTu3alus 3HaHui. Beruucnenue
BEPOSTHOCTEW COOBITHI C MPUMEHEHUEM
dbopmy u rpadUUECKUX METOI0B
(xoopauHaTHas NpsAMas, AepeBo,
nuarpamma Jisepa)

27

28

29

[ToBTOpenue, 0600IICHNE 1
crucTemMaTu3alus 3HaHuil. Beruucnenue
BEPOSITHOCTEU COOBITHI C IPUMEHEHUEM
dbopmy1 u rpadpuIecKIX METOIOB
(koopaMHATHAS MPsMast, 1EPEBO,
nuarpamma Ditnepa)

[ToBTOpeHue, 0600MICHNE U
cucTeMaTH3alus 3HaHui. Beraucienue
BEPOSITHOCTEW COOBITHI C IPUMEHEHUEM
dbopMyn u rpaduIECcKIX METOIOB
(koopauHaTHAs MpsAMas, IepeBo,
nuarpamma Jusepa)

[ToBTOpenue, 060061IIeHUE U
cuctemaruzanus 3HaHuii. CryyaiiHbie
BEJIMUMHBI U pactpeaeeHus

30

[ToBTOpenue, o6obIIeHNE 1
cuctemaruzanus 3HaHui. CryyaiiHbie
BEJIMYMHBI U pacrpeaeieHus

31

[ToBTOpeHme, 0600IIEHNE 1
cUCTeMAaTH3aInsI 3HaHWH.




MaremaTuyeckoe OKUJIaHue CITy4alHOU
BEJINYHUHBI

[ToBTOpeHue, 0600IICHNE 1
crucTeMaTU3alus 3HaHH.

32 N 1
MatemaTHyecKoe 0KHIaHUE CITydaiHOM
BEJIMYMHBI
33 Wrorosas KoHTpoJbHASA paboTa 1
14 [ToBTOpEHHE, O606H16HI:I€ u |
CHUCTEeMAaTH3aIMsl 3HAHHIMA
OBILIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

BepositHocTs 1 cratuctuka 10 knace E.A. Bynumosuu, B.A. Bynbrues

BepositHocTh 1 cratuctuka 11 xinace E.A. Bynumosuu, B.A Bynbrues

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA
Crartucruka .3agaun u pemenus , .M. IIpocBeToB

Komb6unaropuka, cratuctuka, epostHocTs A.X. [Ilaxmeiictep

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bu6numoreka LIOK https://m.edsoo.ru/

VYpoku Ha POIII https://resh.edu.ru/

BIIP https://vpr-ege.ru/vpr

OTxkpeIThiil OaHk 3aaanuil EI'D https:/fipi.ru/
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