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MOSACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOGHOTO Kypca «Anrebpa U Hadajga MaTeMaTHIECKOTO
aHanm3a» 0a3oBoro ypoBHs i oOydaromuxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C Y4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAHMIIMNA POCCUHCKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMH OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0Opa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCA.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayana MareMaTHYE€CKOTO aHalW3a» SIBISETCS OJHUM U3
Han0oJIee 3HAYMMBIX B IPOTpaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI,
OH O0€eclneynBaeT MHCTPYMEHTAIbHYIO 0a3zy Uil H3y4eHUS BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, a C JAPYTrodl CTOPOHBI, (POPMUPYET JOTUYECKOE U aOCTPaKTHOE
MBIIJIEHUE YYalluXcd Ha YPOBHE, HEOOXOJAMMOM I OCBOEHHSI KypCOB
UH(OpMaATHKHU, 00IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax JaHHOTO Kypca
y4dalyecs OBJIAJIEBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHON HAayKH, KOTOpas
(bopMyIupyeT CBOM JOCTUKEHUS B MAaTEMAaTUYECKOU popme.

Kypc anredpsl 1 Hayasl MaTeMaTUYECKOTO aHAIM3a 3aKJIabIBA€T OCHOBY AJIs
YCHEIIHOTO OBJAJCHHUS 3aKOHaAMU (PU3MKH, XUMUHU, OHOJIOTMHM, NOHUMaHUS
OCHOBHBIX TEHJICHUUA SKOHOMUKM U OOILECTBEHHOW JKU3HU, TO3BOJISET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LIU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIB30BaTh UX B MOBCEIHEBHOW XW3HH. B ToXe Bpems OBIIaJicHUE
aOCTpaKTHBIMH UM JIOTMYECKHM CTPOTMMHM MATEMAaTHYECKUMHU KOHCTPYKLMSIMU
pa3BUBAaET YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AIIUI0, a0CTparupoBaHue u
aHaJIOTHI0, (OPMUPYET KpEeaTUBHOE U KPUTHUECKOE MbIlIeHHE. B xone n3yuenus
anreOppl W HayaJl MaTeMaTHYeCKOro aHajlh3a B CTaplled IIKOJe ydaluecs
MOJIYYalOT HOBBIM OMNBIT pEIIEHUs MNPUKIAAHBIX 3aJlad, CaMOCTOSATEIbLHOrO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJIeNIeH pealbHbIX CUTYyallud M HMHTEpIpeTaluu
NOJIYYEHHBIX  pPEUICHUH, 3HAKOMATCA C  OPUMEPAMH  MaTEMaTHYECKHX
3aKOHOMEpPHOCTEM B MpPHUPOJE, HAYKE M B MCKYCCTBE, C BBLAAIOLIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENbHBIM MOTEHLUUAIOM, KOTOPHIM
peanusyercs Kak 4epe3 y4deOHBbI MaTepuall, CoCOOCTBYIONIUN (HOPMHUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaKk W dYepe3 crneuuduxky ydeOHON AesaTeabHOCTH,



Tpedyroen CaMOCTOSITEIIbHOCTH, AKKYpPaTHOCTH, MPOJOIKUTEIIBHON
KOHIECHTPAIIMM BHUMAHUSA U OTBETCTBEHHOCTH 3a MOJYYECHHBIN PE3YJIbTaT.

B ocHOBE MeToanKy 0OydeHwHs anreOpe u HadaiaM MaTeMaTHYeCKOTo aHAIH3a
JICKUT JEATCIbHOCTHBIN MIPUHIIUI O0yUYCHUS.

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOr0 aHAIIM3a» BKIIOYAET
CHEYIOIINE COAEPKATEIbHO-METOIUYECKAE JIMHUN: «YHHCIa W BBIYUCICHUS,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTudeckoro
aHann3a», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COAEPKaTEIbHO-METOIUYECKUE
JUHUM U3Y4alOTCs Ha TMPOTSHKEHUM ABYX JIET OOY4YeHHs B CTaplled IIKoJie,
€CTECTBEHHO JIOTOJIHSS APYT APYra ¥ MOCTENEHHO HACHINIAsCh HOBBIMU TEMaMHU U
paznenamu. JlaHHBIN Kypc SIBJISIETCS MHTETPATHBHBIM, MOCKOJBKY OOBEIUHSIET B
cebe coaepKaHUE HECKOJbKMX MAaTeMaTHYECKUX JAUCHUIUIMH:  anreopa,
TPUTOHOMETPUS, MATEMAaTUYECKUN aHAIU3, TEOpUs MHOXKECTB U Ap. [lo mepe Toro
KaK ydaiuecs OBIJIQJIEBAIOT BCE 0oJiee MUPOKUM MATEMATHUUYECKUM ammapaToM, y
HUX T[IOCIE0BATEIbHO (POPMHUPYETCSI U COBEPILICHCTBYETCS YMEHHE CTPOUTH
MAaTEMATHYECKYIO MOJIENIb PEAIbHOM CUTYalluH, IPUMEHSTh 3HAHUS, TTIOJyYCHHBIC B
Kypce «Auredpa W Hadajlla MAaTeMaTHYECKOro aHalu3a», [JIsl pEIICHUs
CaMOCTOATENLHO  CPOPMYJIMPOBAHHOM MaTeMaTHUYeCKOW 3ajayd, a 3aTeM
VHTEPIPETUPOBATH NIOJYUYCHHBIN PE3YJIIbTAT.

ConepxarenbHO-MEeTOAMYECKAs JIMHUA «YHCna U BBIYUCICHUSD 3aBEPIIACT
dbopMUpOBaHUE HABHIKOB MCIOJIL30BAHUS JEHCTBUTEIBHBIX YKCEI, KOTOPOE OBLIO
HA4yaTO B OCHOBHOW mIKojie. B crapimiedl mikoige oco0oe BHHUMaHUE YIEISETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
UCIIOJIb30BAHUE PA3IMYHBIX (POPM 3aMuch JIEUCTBUTEIHLHOTO YHCIIA, YMEHHUE
pallMOHAIBLHO BBIMIOJHATH JIEUCTBUS C HHUMH, J€NaTh NPUKUAKY, OILCHUBATH
pesyapTar. OOydaroniygecs: MOJy4YaroT HaBBIKM MNPUOIUAKEHHBIX BBIUMCICHUM,
BBITIOJTHEHUS JICMCTBUM C YHCIIAaMH, 3alMCaHHBIMU B CTaHIapTHOH dopmMme,
VICIIOJIb30BaHUsl MAaTEMAaTUUECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUM.

Jluaus «YpaBHEHUST U HEPABEHCTBA» PEANU3YETCS Ha MPOTSIKEHUU BCETO
oOydyeHUsT B CTaplieil IIKOJe, MOCKOJBbKY B KaXIAOM pa3feie IporpaMMbl
MPEAYCMOTPEHO PEIICHUE COOTBETCTBYIOMMX 3ajad. OOyuaroniuecs OBIaJEBAIOT
Pa3IMYHBIMU METOJaMHU PELICHUS LEJbIX, PAUMOHAIBHBIX, WPPALHOHAIBHBIX,
MOKA3aTeNbHBIX, JIOTApU(PMHUYECKUX ¥  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPABEHCTB U NX cUCTEM. [loydeHHbIE YMEHUS UCTIOJIB3YIOTCS MPU UCCIIEIOBAHUN
GyHKIIUH ¢ TTOMOIIBIO MPOU3BOJIHOM, PEIICHUU MPUKIATHBIX 3ajJad M 3a7ad Ha
HAaXOXXJEHUE HaWOONBIINX W HAUMEHBINTUX 3HaueHWWd QyHKuu. [lanHas
collepKaTelibHasl JIMHHUS BKJIIOYaeT B ceOs Takke QopMupoBaHHEe yMEHUI
BBITIOJIHATh pacy€Thl 1Mo ¢dopMmysaM, MpeoOpa3oBaHUsS IEIBIX, PAUOHAIBHBIX,
MpPAlMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKE BBIPAKEHUM,



COJIepKalINX CTerneHu U JorapudMmel. braromaps n3ydeHuro aiaredGpanyeckoro
MaTepuasa IpOUCXOANT JajbHeilIIee pa3BUTHE aITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIUICHUST ydamuxcs, (HOpMHUPYIOTCS HaBBIKM JEAYKTUBHBIX PacCyXJICHUH,
paboTBl C CHUMBOJBHBIMU (OpMamMu, MpPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJIE paBEHCTB U HEpaBeHCTB. Auiredpa npearaet 3hpeKTUBHbIE
UHCTPYMEHTBI ISl PEIIEHUS MPaKTUYECKHMX M ECTECTBEHHO-HAYYHBIX 3ajad,
HaTJISHO J€MOHCTPUPYET CBOM BO3MOXKHOCTHU KAaK SI3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUSA «DYHKIMM U TpapuKu» TECHO
neperyieTaeTcs ¢ IpyruMHU JIMHUSIMU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a7a€T
NOCJIEI0BATEIbHOCTh U3YUEHHS MaTepuala. M3yueHne cTeneHHol, oKa3aTeabHOH,
Jgorapu(pMUUECKONl U TPUTOHOMETPUUYECKUX (PYHKIIMM, UX CBOMCTB M TpaduKOB,
UCTIONb30BaHue (DYHKIUHN U pelIeHUs 3aJad U3 JIPYTrUX Y4eOHBIX MPEAMETOB U
pealbHOM U3HU TECHO CBSA3aHO KaK C MAaTeMaTUYeCKUM aHaJIN30M, TaK U C
pelieHreM ypaBHEHUI U HepaBeHCTB. llpu 3ToM Oonbllloe BHUMaHUE YIENAeTcs
(GbopMUPOBAHUIO YMEHHUSI BBIpaXaTh (POPMyTaMu 3aBHCUMOCTH MEXIY Pa3TUIHBIMU
BEJIMUMHAMH, UCCIIEJOBaTh TMOJIYYCHHbIE (DYHKIHMH, CTPOUTh UX TpapuKu.
Marepnai 3Toi coAaepKaTeIbHON JUHNN HALIEJICH HA PA3BUTUE YMEHHUUN U HaBBIKOB,
MO3BOJIAIOIIMX BBIPAXKATh 3aBUCUMOCTU MEXKIY BEJIMYMHAMU B PA3IUYHOU (opMe:
aHAIMTUYECKOW, Tpaduueckod u clioBecHOW. Ero wu3yueHue crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOIO MBIILICHUS, CHOCOOHOCTH K OOOOIICHUIO W
KOHKPETH3AI1H, UCIIOJIb30BAHUIO aHATOTHIA.

ConepxarenpHas auHMs «Hauana mareMaTHdeckoro aHaau3a» IO3BOJISET
CYLIECTBEHHO PACHIMPUTh KPYr KaKk MaTeMaTU4YeCKUX, TaK U MPUKJIAJHbIX 3ajad,
JOCTYIHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSIBISETCS BO3MOXXHOCTh MCCIIEI0BAaTh U
CTpOUTH rpaduku PyHKINN, OIPEAETATh UX HAanOOIbIINE U HAUMEHBIIINE 3HAUCHUS,
BBIUUCIIATH TUIOMAAn GUTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTH M yCKOPEHUS
npoueccoB. JlaHHas cojaep)KaTenabHas JIMHUS OTKPHIBA€T HOBBIE BO3MOXHOCTH
INOCTPOCHUS MAaTeMAaTUYECKUX MOJIeNe peajbHbIX CHUTyalud, HaXO0XKICHUs
HAWIYYIIEro PEIIeHUs] B MPUKIATHBIX, B TOM YHCJE COIUATBHO-IKOHOMUYECKHUX,
3aJa4ax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHMUYECKOTO aHaliu3a CIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (POPMATBEHO-TIOTUYECKOTO U KPEATHBHOTO MBIIIJICHHS,
(GbopMHUPOBAHNIO YMEHHI PACcIIO3HABATH MPOSBICHUS 3aKOHOB MaTEMAaTHKHU B HayKe,
TEXHUKE U HUcKyccTBe. OOydaromuecs Y3HAIOT O BBIJAIONIMXCS pe3yJsibTaTax,
MIOJTyYEHHBIX B XO/I€ Pa3BUTHSI MATEMATHKH KaK HAYKH, U UX aBTOPaX.

CopeprxarenpHO-MeTOIMYecKas JINHUS «MHOXeCTBa U JIOTHKa» B OCHOBHOM
MOCBSIIEHA  AJIEMEHTAaM  TEOPHUM  MHOXECTB. T€0peTHKO-MHO>KECTBEHHBIE
IPEJCTaBICHUS MPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTEeMaTHKU U MpeiaratoT
Haubosiee YHUBEPCAIbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3zesibl MAaTeMaTUKU U €€
NPUJIOKEHUH, OHU CBS3BIBAIOT pPa3HbIe MAaTeMaTUYECKUE AWCIMILIUHBI B €IUHOE



uenoe. Ilo3atoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajla MaTeMaTHUYECKOrO0 AaHANIM3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBBI MATEMaTUYECKOTO  MOJICIMPOBAHUS, KOTOPhIE IPU3BAHbI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PEaIbHBIX CUTYallUi, UCCIIETOBAHMS
THX MOJEJIEH C MOMOIUIBbIO ammapaTa aiareOpbl U MaTeMaTHYeCKOro aHaluu3a u
MHTEPHPETALUU OJIYYCHHBIX pe3yIbTaTOB. Takue 3a/1aHusl BIUIETEHbI B KQXKIbIN U3
pa3zienoB MPOrpaMMbl, TOCKOJIbKY BECh MaTepuall Kypca IIMPOKO UCTIONIb3YeTCs AJis
peleHusl TpUKIaAHbIX 3a7ad. [Ipu peleHun pealbHbIX MNPAKTHYECKUX 3a7ad
yyanfecs: pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIONb30BaTh AHAIOTHIO, 0000IIaTh M KOHKPETH3UPOBATH
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHM3yeTCsl B IMpOIECCe M3YyUEHHUS BCEX TeM Kypca «Alredpa u Haudana
MaTEMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM 1u1aHe Ha U3ydeHue Kypca aareOpbl 1 HauaJl MAaTEMaTUYE€CKOTO aHaIn3a
Ha 0a30BOM ypOBHE OTBOJIUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B HEZICINIO B
11 knacce, Bcero 3a jiBa roga ooy4yenus — 170 gacos.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KITACC

Yucsia ¥ BIYMCICHUS

Paunonanbubpie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OeCKOHEUHble  mepuoAuYeckue  JpoOu. ApudMeTHUYecKue  Oomnepanud  C
palMoHaANIBHBIMU YHCIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [IpuMenenue
Ipo0ei U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IU4HbIX OTpacien
3HAHUU U PEATbHOM KU3HH.

[elictBuTenpHblE 4Kclia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue omnepalndd ¢ JIeUCTBUTENbHBIMU Yuciaamu. [IpubmmxkéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLICHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas  ¢opma  3alucu
JNEeUCTBUTENRHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmied  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOM  cremeHu.  JlelictBus ¢
apu(pMETUIECKUMH KOPHSMH HAaTypaJIbHOM CTEIIEHHU.

CHHYyC, KOCHHYC M TaHI€HC YMCJIOBOrO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUH. OcCHOBHBbIE
TPUTOHOMETpUUECKHE (DOPMYIIBI.

YpaBHeHuE, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelienre HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nensix ¥ 1poOHO-pALIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne uppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU M.

[IprMeHeHne ypaBHEHUH U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTel HAyKU U pealbHOW XKU3HH.

DYyHKIUHN U TPAPUKHU

Oyukius, crnocoObl 3amgaHus GyHkuuu. ['paduk  QyHkmuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHUi Qynkumu. Hymn Qyskumu.
[TpomexxyTkH 3HAaKONOCTOSAHCTBA. YETHBIE N HEUETHBIEC (PYHKIIUH.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. ColicTBa u rpauK KOPHS n-Oi CTEIIECHH.



TpuroHomeTpuueckas OKPY>KHOCTb, OMNPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATEILHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysa CIOXKHBIX MPOLEHTOB. McCronb3oBaHWE MPOTPECCHH st
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOxkecTBamu. Jluarpammel Jilnepa—BenHa.
[IpuMeHeHUE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUSl pealbHBIX
IIPOLIECCOB U SIBJICHUM, TIPU PELICHUH 3aJ]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, JOKA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CreneHb ¢ paMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapudwm yucna. JleciTuuHbIe U HATypaIbHBIE JIOTApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHEWHBIX YpaBHEHMU. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CucteMbl M COBOKYITHOCTH PALMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpyuMeHeHNE ypaBHEHUI, CUCTEM U HEPABEHCTB K PELIEHUIO MATEMATHYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKU U peaIbHOM JKU3HHU.

DYyHKIUHN U TPAPUKH

Oyukrus. [lepuoanueckue pynakimn. [IpoMexyTKun MOHOTOHHOCTH (DYHKITUH.
Makcumymbl ¥ MUHUMYMBI (pyHkiuu. HaunOosbiliee W HavMeHbIlIee 3HAYCHUE
(GyHKIHMY Ha TPOMEXKYTKE.

Tpuronomerpruyeckue QyHKIUU, UX CBOMCTBA U IPpaPUKH.

[TokazatenbHas u morapudmuueckas GyHKIIUN, UX CBOMCTBA U TpaduKH.



Hcnonp3oBanue rpadukoB QYHKIMHA 711 peLICHUS] YpPaBHEHUN U JIMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT IMPHU PEIICHUU 33Jlady U3 JAPYTUX Yy4eOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

HenpepsiBabie GyHKIMH. MeTOI MHTEPBAJIOB ISl PEIICHNUS HEPABCHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudyecknii u  QU3NYECKUN  CMBICI
MIPOU3BOIHOM.

[IpousBoaHbie  d7MeMEHTAapHBIX  (QyHKUUNA.  DOpMyIbl  HAXOXKIACHUS
MIPOM3BOIHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: GyHKIUU Ha
OTpE3KE.

[IpuMeHeHnE NPOU3BOAHOM I HAXOXKACHUS HAWJIY4IlIEer0 pPELICHUs B
NPUKIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid u (usmdyeckuid cmbicia. Boruucienue
uHTerpaina no gpopmyne Herorona—IJleiiOHuua.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIXKHO oOecrneynBaTh
AJOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06Hl€r0 06p330BaHI/ISI ciacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTnka» XapakTepU3yIOTC:

['paxx1aHCKOE BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMErocss Kak akKTUBHOTO
M OTBETCTBEHHOTO WI€HAa POCCUHUCKOrO OOIIECTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUM,
IpoLenyp TpaxaaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W TP.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHyeCcKO€ BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM TPa)KIaHCKOW MICHTUUYHOCTH, YBaXKEHHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JICSTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYIYIIEro.

DcTeTU4eCKOEe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCYKICHUI; BOCHIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA.

Pu3nyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
WHTEpecax 370poBoro u 6e3omacHoro odpasa »K1U3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTIbIXa, peryJisipHas pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpyzoBoe BOCIIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIO0HS; MHTEPECOM K
paznuyHbiM  chepaMm  TIPOPECCHOHABHON  MESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSIMU, YMEHUEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHUEM BIUSHUS
COIIMATIbHO-YKOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX Mpo0IieM;
OpUEHTAIlME Ha MPUMEHEHHE MATEMAaTHYECKUX 3HAHWM MJId pelieHus 3a7ad B
00JIaCTH OKPY’KAIOIIECH Cpe/ibl, IJITAHUPOBAHUS MOCTYIKOB U OILICHKU X BO3MOXKHBIX
MOCJEACTBUN JJIS1 OKPYKAOLIEH CPEIBI.

[leHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAayKM ©  OOIIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUEeCKOW eSITeIbHOCTH, HTAaroB €€
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIN3ALMHU; OBJAICHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYeCKOM KyJIbTypOW KakK CpEACTBOM IIO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILECTBIIATh MPOEKTHYI0 M HCCIIEIOBATENbCKYIO JAESITEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHbIMU OCUCTBUIMU.

1)  Vnueepcarvuvlie  nosnasamenvuwvle  Oeticmeus, — obecnevuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYXCalowe2o  Mupa;  NpUMeHeHue  J102UYeCKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrie tornueckue AeUCTBUA:

e BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTUUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXTYy MOHATUAMU, (POPMYIUPOBATH
OTpeNeSieHUs]  MOHSITUH; yCTaHABJIMBAaTh  CYIIECTBEHHBIH  MPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  NPEOOPa30OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

BBISBJISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NpOTUBOpeYHs B (akTax, NaHHBIX, HAOIIONEHUSX U YTBEPKIACHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN W IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCITOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKITIOUCHUH TI0 aHAIOTHH;
IPOBOJIUTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYECKHUX
YTBEPXKACHHUNA (MIPSMBIC U OT MPOTHUBHOTO), BEICTPAWBaTh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIEHUS 1 BBIBOBI

BBIOMpATh Croco0 perieHus: yuyeOHO# 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOASIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUEB).

Bba3oBrle nccienoBaTelIbCKue JEUCTBUS:

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHWS,
dbopmyaupoBaTh BOMPOCH], (UKCUPYIOIIHE MPOTHBOpEUne, MpodiemMy,
yCTaHaBJIMBaTh HCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

IPOBOTUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
0o0BeKTa, SBJICHHS, TPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SBICHUSIMH, IPOIIECCaAMU;

CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIIEHHSI U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE TPOIIECCa, a TaKKe BBIJIBUTATh
MIPEAIOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarueii:

BBISBIIATH Ne()UIUTH HHPOPMAIINH, TAaHHBIX, HEOOXOIUMBIX JIJIT OTBETa HA
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

BBIOMpaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CTPYKTYpHpPOBaTh UH(POPMAIIHIO, IPEACTABISITH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.



2)

Vuueepcanvuvie KoMMyHukamuenvle Oelicmsus, — o0becneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYATOUWUXCSL.
OOmrenue:

BOCIPUHUMATh U (POPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUH C YCIIOBUSMU
Y LIETSIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U IMCBMEHHBIX TEKCTAX, aBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a/1a4i, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTaT;

B X0JI€ 00CYKJEHUS 3a7]aBaTh BOIPOCHI 10 CYIIECTBY OOCYKIaEMON TEMBI,
po0JIeMBbl, pelIaeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJICHHBIE HA IOUCK
pelIeHUs; CONOCTaBIATh CBOU CYXKICHHS C CYXICHHSIMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApYXUBaTh Pa3U4He U CXOJCTBO IMO3ULIUN; B
KOPpPEKTHOI Gopme popMynupoBaTh pa3HOIIACHs, CBOH BO3PAKCHHUS,
IIPEACTABIATh  PE3yJbTaTbl  pELICHHMs  3aJadyd,  JKCIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BBICTYILICHUS
C YYETOM 3aJa4 PE3CHTALMH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHUYECTBO:

MMOHUMATh M UCITOJIH30BaTh IPEUMYIIECTBA KOMAaHTHOW U MHANBUIYATLHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHHUMATH I€Jb COBMECTHOM
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenatb BHIAb pabOT, JOrOBapUBAThCS, OOCYXKAAaTh MpOIECC U
pe3yabpTat paboThl; 00001IaTh MHEHUSI HECKOJBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE WITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPHSM,
chOpMYIUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

3) Yuusepcanvuvie pecynamuensie oeticmeus, obecnevusarom ghopmuposarue
CMBICII0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTNU.
Camoopranuzanus:

COCTAaBJIATH IJIaH, AJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peuicHus €

y4ETOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUHN C Y4ETOM HOBOM MH(MOpMAITUH.
CaMOKOHTPOJIb:

BJIAJE€Th HaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpUIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIA MpoOIiecca U pe3ysbTara
peleHns MaTeEMaTUIEeCKOM 3a/1a4u;



e MPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEILICHUN 3a4a4H,
BHOCHTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJEHHBIX OIINOOK, BBISIBIEHHBIX TPYJHOCTEH;

e OIICHMBAaThb COOTBETCTBHE pe3yjbTaTa ILEJIW U YCIOBUAM, OOBSCHSTH
IIPUYUHBI JTOCTHIKEHHS WIM HENOCTHXKECHUS PE3YJIbTAaTOB ACATEIBbHOCTH,
HaXOAHUTh OIUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa U Hayalla MaTEeMaTHUECKOTO aHAIIN3a»
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS JOKHO 00ECIedMBaTh JTOCTHIKCHUE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAS U JAECATUYHAsS 1POOb, IPOIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEILHBIMU YUCIIAMU.

BoINoNHATh TPUOIMAKEHHBIE BBIYUCIEHUS, UCTIONB3YS MPaBUIia OKPYTJIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3yJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMU: CTENEHb C LEJIBIM IIOKa3aTelIeM; CTaHJapTHAs
dbopma 3ammcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
WCITOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCU TEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC M TaHT€HC IPOU3BOJIBHOIO YIJIA;
MCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKINN.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
paLOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO,; TPUTOHOMETPHUUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoInonHATh mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX U HPPAlMOHATBHBIX
BBIPAXEHUU U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA JJI PEIICHUS MAaTEMAaTHUECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTeil HAyKH U PeabHOM KU3HH.



MonenupoBaTh peaibHble CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHMIO 3aJayd, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireOpsl.

DyHKUMH U TPaPUKH

OmnepupoBarh MOHATHAMU: (YHKIMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
ONpe/eNeHNs] U MHOXECTBO 3HadeHHi (yHkuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh PYHKIIMHU, HYIH (DYyHKLIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBathk rpaduku GyHKUUN A7 pELICHUS] YpaBHEHUI.

CrtpouTs U uuTaTh rpa@uKu JTUHEHHON (PYHKINU, KBAAPATUYHON (PyHKIINH,
CTETIEHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBate rpaduku (QyHKUMA JUIs HCCIENOBAaHUS IMPOLECCOB U
3aBHUCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BbIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHAJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIENOBATEIBLHOCTh, apudMeTHuecKass H
reOMETPUYECKAst IPOIPECCUM.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
nporpeccusi, CcyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MMPOTPECCUMN.

3amaBaTh NOCIEAOBATEIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonp30BaTh CBOWCTBA ITOCIEAOBATEIBHOCTEN U IIPOTPECCUN I PELIECHUS
peanpHbIX 3a7a4 IPUKIAJHOTO XapakTepa.

Muo:xecTBa H JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONIEPALIMU HaJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN AIIIapaT I ONUCAHUS PEATbHBIX
IPOLIECCOB U SIBJICHUH, IPH PELICHUH 33]1a4 U3 JIPYTHX y4eOHBIX MPEAMETOB.

OnepupoBaTtb  MOHATUSMH: ONpENEIICHUE,  TeopeMa,  CIEACTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

Yucia v BBIYUCICHUSA

OnepupoBaTh MOHATUSIMHU: HATypaJIbHOE, IE€J0€ YHCIO; HCHOJIb30BATh
MPU3HAKU JICJIMMOCTH LIEJBIX YHUCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUISL pELLICHUS 3a1a4.

OnepupoBaTh NOHATUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSAMU: Jorapu(dm uucia, AECATUYHBIE U HaATypaJbHbIC
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA



[IpumensTh CBOWCTBa CTemeHW s MpeoOpa3oBaHUsl  BBIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPAaBHEHHE M HEPABEHCTBO; peElIaTh
OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonuaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKaIlUX JOrapu(msbl;
ONEPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JJOTApU(YMUUYECKUX YPABHEHHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
VCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3a7a4.

HaxonuTe pemeHus npocTEeHIMX CUCTEM U COBOKYITHOCTEH palMOHAJIbHBIX
YPaBHEHUU U HEPABEHCTB.

MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
UCCJIEIOBATh MIOCTPOCHHBIE MOJIENIN C UCTIOIb30BAaHUEM aliapara ajareopsbl.

@OyHkuuu U rpadpuku

OnepupoBaTh MNOHATUAMM:  [epuoAndYecKas  (YHKLUHS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIUH, TOYKM OJKCTpeMyma (yHKIMU, HauOosblliee U
HauMEHbIlIee 3HA4YE€HHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIIEOBaHMsI PYHKIINHU, 3aJaHHOU IpauKoM.

OnepupoBaTh MOHATUAMH: TpaUKH MOKA3ATEIbHOH, JIOrapu(pMUUYECKOH U
TPUTOHOMETPUUECKUX (YHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh Il PELICHUS YPAaBHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAUHATHOM TUIOCKOCTH TpadUKH JIMHEWHBIX YPaBHEHUN U
WCIIOJIB30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBaTh rpadukd (QyHKIME IS UCCIEIOBAaHMUS IPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OmnepupoBaTh MOHATUSAMU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (YHKIUY;
UCITI0JIb30BaTh FTEOMETPUUYECKUIA M (PU3MUECKUI CMBICI MPOU3BOIHOM 1JIsl pelIeHUs
3az1ay.

HaxonuTh mpon3BOHBIE 3JIEMEHTAPHBIX (PYHKIIUH, BEIYUCIISATH POU3BOIHBIE
CYMMBI, IPOU3BEACHUSL, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIEIOBaHUS (YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBbI, TPUMEHSTh PE3yJIbTaThl UCCIEIOBAHUS K MOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYLIErO0 PELICHUS B
IIPUKJIAJTHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OmnepupoBaTh TMOHATHSMHU: TEepBOOOpa3Has U  HHTErpaji; MOHUMATh
TreOMETPUYECKUN U (PU3UIECKUN CMBICI HHTErpaa.



HaxonuTs nepBooOpa3Hble 2IEMEHTAPHBIX (PYHKIIUN; BEIYACISITH HHTETPAI 110
dopmyne Herorona—JleitOnuma.

Pemrate mpuKkiagHbIC 3a/1a4d, B TOM YHUCIE COLIUAITBHO-YKOHOMHUYECKOTO U
(u3MUECKOTro XapakTepa, CpeACTBAMH MATEMAaTHYCCKOTO aHATU3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
MHokecTBa palMOHAIIbHBIX U
1 eHCTBUTENBbHBIX YUCel. PalinoHabHbIE 14 1 bubmmorexa [IOK
8 -ran https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) Oynkiun u rpapuku. CTeneHp ¢ MebM 6 bubnuoreka [IOK
rokasareJjieM https://m.edsoo.ru/1568aba3
3 ApudmMerndeckuii KOpeHb N—O# CTETICHHU. 13 | bubanoreka [JOK
HppaunoHaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopmyITbl
4 T HI:“OZOMCT nu. Tpuronomerpuyeckue 22 1 bubmorexa LIOK
P puH-1p P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUU 5 brbmmorexa [TOK
A poTp https://m.edsoo.ru/1568aba3
6 [ToBTOpEeHue, 006001IeHNE, CUCTEMATH3ALUS 3 | bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoabnbsie IIpakruyeckue
n/n NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcnl
Crenenb ¢ palldOHAIBHBIM ITOKA3aTEJIEM.
1 [TokazarenpHas pynkuus. [TokazarenpHbIe 12 1 buGnuorexa [IOK
i ) https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas ¢ yHKITUS.
2 HOFapI/IiMI/IHGCKI/Ie q)yaBIfeHHa u 12 bubmmorexa LIOK
p yp https://m.edsoo.ru/f11c4afd
HEpPAaBEHCTBA
Tpuronomerpuueckre HyHKIHH U UX
3 r pa(bI/IKI/I T iFOHOMeT(I)IZ‘IeCIj(I/Ie 9 1 bubmmorexa [TOK
p P p https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
bu6nmorexa LIOK
4 I1 T I 24 1
POMSBOATAL. LIPHMCEHEHHC HPOUSBOILION https://m.edsoo.ru/f11c4afd
bu6nunorexa LIOK
n
> HTCTpal 1 Cro NpUMCEHCHMIA ? https://m.edsoo.ru/f11c4afd
bu6nunorexa LIOK
6 C % 12 1
HCTEMPI YPaBHEHIH https://m.edsoo.ru/f11c4afd
bubmmoteka IIOK
7 HarypanbsHble u 1ensie gncia 6
TYPAILHBIC H IEBIC HHCT https://m.edsoo.ru/f11c4afd
8 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL 18 ) bubnunorexa LIOK
3HAHHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
MHo0k€ecTBO, Onepauy Haj
1 MHOXeCTBaMu. JluarpaMMmel 1 bubmmorexa [OK
. ' p https://m.edsoo.ru/746d5dce
Oitnepa—Benna
PanunonaneHble ynca.
’ OOBIKHOBEHHBIE U IECSITHYHbBIC | bubnuorexa [JOK
JpOOH, TIPOLIEHTHI, OECKOHCYHBIC https://m.edsoo.ru/be888093
NEePUOANYECKHE TPOOH
Apudmerndeckne onepanum ¢
3 panoHaIbHBIMHU YUCTIAMHU, | bubnmnoreka [JOK
npeoOpa30BaHUsI YUCITOBBIX https://m.edsoo.ru/4d7f95fe
BBIPKECHUI
[Tpumenenue npoGeit u MPoLEHTOB
4 JUTSL peIlIeHUs PUKIIATHBIX 3a/1a4 U3 | bubnnoreka [JOK
pa3IMYHBIX OTpacied 3HaHUW U https://m.edsoo.ru/44dd 1046
pEATbHOM KU3HU
[Tpumenenue npoGeit u MPoLEHTOB
5 JUTSL pEIIeHUs PUKIIATHBIX 3a/1a4 U3 1 bubnmnoreka [JOK

Pa3JIMYHBIX OTpACiel 3HAHUHN U
peanbHOU KU3HU

https://m.edsoo.ru/d99d8c74




JleficTBUTEIbHBIC YHCTIA.

bu6mmoreka [IOK

6 P
AUHOHATLHRIC 1 MPPALHOHATLHEIC https://m.edsoo.ru/236a36f
qHCIIa
7 ApudmeTrueckue onepanuu c bubnmoreka [JOK
JNEUCTBUTEIILHBEIMU YHCIIaMHU https://m.edsoo.ru/a97a12d9
[IpubnnxEHHBIE BEIYUCIECHNUS,
8 MIpaBHUja OKPYIJICHUS, IPUKUIKA U buGnnorexa LIOK
p pyL » TIPHKHA . https://m.edsoo.ru/cb723fbd
OIICHKA PE3YJIbTaTa BBIYNCICHUN
9 TokiecTBa U TOKISCTBEHHBIS bubmuorexa [JOK
npeodpazoBaHus https://m.edsoo.ru/3a23ac15
10 YpaBHeHHEe, KOPEHb YPaBHEHUS bubnmnorexa LIOK
p » KOP yp https://m.edsoo.ru/11ac68be
1 HepaenctBo, perienue bubnnoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/50bdf26d
bubmuorexa [JOK
12 Metox uHTEpBAIOB
A p https://m.edsoo.ru/775£5d99
Perntenne nensix u ApoOHO-
13 allMOHAIbHBIX aBII){eHI/Iﬁ u bubmmnorexa [IOK
patt yp https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTponbHas pabota mo Teme
"MHOecTBa palliOHaIbHBIX H
N P bubnuorexa [JOK
14 JEUCTBUTEIbHBIX YUCEIL.
https://m.edsoo.ru/1914a389
PaunonansHble ypaBHEHUS U
HEpaBEHCTB"
DOyHKIMA, CIOCOOBI 3aTaHUs
y Bu6miorexa [[OK
15 ¢dbyukun. B3aumHo obpaTHbIe

byHKIIUN

https://m.edsoo.ru/226eeabf




I'padux pynkmmu. O6aacTh
OTIpeIeNIeHUs] U MHOXKECTBO

16 3HayeHud pynkuuu. Hynu bubmmorexa [TOK
YHIHHH. 1Y https://m.edsoo.ru/763e75ee
¢ynkuuu. [IpoMexyTku
3HAKOIOCTOSIHCTBA
bu6mmoreka [IOK
17 UYErHble U HEYETHDBIE K
THEIC H HESETHbIE (YKL https:/m.edsoo.ru/ff4564ad
CrerneHs ¢ LeIbIM [T0Ka3aTEIEM.
18 CranpmaptHas ¢popma 3anucu bubmmorexa [TOK
anaap P https://m.edsoo.ru/66446d3e
JEHCTBUTENILHOTO Yncia
Hcnonp3oBaHre MOIXOsIIeH
19 (GhOpMBI 3aMUCH TCHCTBUTEIIBHBIX bubnnoreka [JOK
YUCEN UL PELICHUA IPAKTHYECKUX https://m.edsoo.ru/6eadc6f1
3a7a4 ¥ MPeICTaBICHUS TaHHBIX
Crenennas KLU C
Pyn bubmuoreka [JOK
20 HaTypaJbHbIM U LIEJIBIM
. . https://m.edsoo.ru/3f25a047
nokazarenem. E€ cBoiicTBa u rpaduk
)1 Apudmerndeckuit KOpeHb bubnnorexka [JOK
HATypaJbHOHN CTCIIEHU https://m.edsoo.ru/d82c36d4
2 ApudmeTnueckuiit KopeHb bubnuoreka [IOK
HaTypaJbHOM CTETIEHU https://m.edsoo.ru/fe7fc4db
23 CaotlicTBa apuPMETUUECKOTO KOPHS bubnnoreka [JOK
HATypaJbHOHN CTEIIEHU https://m.edsoo.ru/d0f0b260
24 CgoiicTBa apu(PMETHIECKOTO KOPHS bubnuorexa [JOK
HaTypaJIbHON CTEIIEHU https://m.edsoo.ru/c3389865
)5 CgoiicTBa apu(pMETHIECKOTO KOPHS bubnmoreka [JOK

HaTypaJlbHOM CTETIEHU

https://m.edsoo.ru/444c4b9c




26 HeticTBus ¢ apuMeTHICCKUMU bubnunoreka [JOK
KOPHSIMU N—OM CTENIEHU https://m.edsoo.ru/54b815¢5
7 JeiicTBus ¢ apupmMeTHUECKUMHU bubnmoreka [JOK
KOPHSIMU N—OM CTENIEHU https://m.edsoo.ru/83105a0e
)3 HeiicTBus ¢ apudMeTHuaecKuMu bubnuoreka [IOK
KOPHSIMU N—O CTENIEHU https://m.edsoo.ru/2ablc7bc
29 HeticTBus ¢ apuMeTHICCKUMU bubnnoreka [HOK
KOPHSIMHA N—OW CTEIICHU https://m.edsoo.ru/eacb053c
30 JeiicTBus ¢ apupMeTHUSCKUMHU bubnuorexa [JOK
KOPHSIMU N—OM CTENIEHU https://m.edsoo.ru/8aSadasS1
31 Pemenne nppanmoHaIbHBIX bubnuoreka [IOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/69106ae7
0 Penrenune nppanmoHanbHbIX bubnnoreka [JOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/9362fead
3 Pemenue nppannoHanbHbIX bubnuorexa [JOK
YpPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/78d9b391
34 Pemenune nppannoHanbHbIX bubnuoreka [IOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemienne nppanmoHaibHbIX bubnnoreka [JOK
YpPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CaoiicTBa u rpaduK KOpHS n-0i bubnuotexa [JOK
CTEIICHU https://m.edsoo.ru/ebOccSe3
37 CgoiicTBa u rpaduK KOpHS N-0i bubnmoreka [JOK
CTEIEHU https://m.edsoo0.ru/5f29b9b5
KonTpomnpHas pabota mo Teme
18 "ApupmeTrueckuii KOpeHb N—oif bubnuorexa [IOK

crenenu. MppanroHanbHbIe
ypaBHEHUS U HEpaBEHCTBA"

https://m.edsoo.ru/f13af630




39 CuHyC, KOCHHYC U TaHT€HC bubnunoreka [JOK
YHCIIOBOIO apryMEHTa https://m.edsoo.ru/5f605ed0
40 CuHyc, KOCHHYC M TaHTE€HC bubnmoreka [JOK
YHUCJIOBOTO apryMeHTa https://m.edsoo.ru/ec9f4d78
A1 ApKcuHYC, apKKOCUHYC U bubnuoreka [IOK
ApKTaHI€HC YHUCI0BOTO apryMeHTa https://m.edsoo.ru/b8f5d49a
4 ApKCHHYC, apKKOCUHYC U bubnnoreka [HOK
apKTaHI'€HC YUCIIOBOTO apryMeHTa https://m.edsoo.ru/f1ff9220
Tpuronomerpuydeckasi OKpyKHOCTb,
43 ONpeIeJICHUE TPUTOHOMETPUUECKHUX bubmmorexa LOK
PEACITEITE TP P https://m_eds00.ru/6df195a0
(GyHKIMI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,
44 OmpeIeTICHUE TPUTOHOMETPUUECKUX bubmorexa LHOK
peAl . P p https://m.edsoo.ru/6b61c578
(GyHKIMI YUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnnoreka [JOK
(bopMmyb https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnnoreka [JOK
(bopmybt https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnuotexa [JOK
dbopMyIbI https://m.edsoo.ru/b8a0ff2f
43 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnnoreka [JOK
(bopMmyb https://m.edsoo.ru/12d1413c
49 [IpeobpazoBanue bubnnoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/e248c5fc
50 [Tpeo6pa3zoBanue bubnnoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/09baSb3d
51 [TpeoOpa3zoBanue bubnuorexa [IOK

TPUTOHOMETPUYECKUX BBIPAKEHUN

https://m.edsoo.ru/1f4655da




57 IIpeoOpazoBanue bubmuorexa [JOK
TPUTOHOMETPUUYECKUX BBIPAKEHUHN https://m.edsoo.ru/76ce9958
53 IIpeoOpazoBanue bubnmoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKCHUN https://m.edsoo.ru/8fa598b5
54 Pemienne TpuroHOMeTpUYECKUX bubnumoreka [IOK
YpaBHEHUN https://m.edsoo.ru/6baefe19
55 PelieHue TpUroHOMETPUYECKUX bu6mmoreka [IOK
ypaBHEHU U https://m.edsoo.ru/alf8d141
56 Pemenue TpuronomeTpuyecKux bubnuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/65a0f2d0
57 Pemienne TpuroHOMeTprU4YECKNUX bubnuoreka [IOK
ypaBHEHUI https://m.edsoo.ru/0d8a770d
53 Pentenne TpUroHOMETPUUECKUX bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/cec28774
Pemenue TpuronomeTpuyecKux bubnuoteka [JOK
59 .
YpaBHEHUU https://m.edsoo.ru/ebeec650
0000menue mo remaM "OCHOBHEIE
60 TPUTOHOMETPUYECKUE (HOPMYIIBI bubmorexa [OK
P P PMYHEL " https://m.edsoo.ru/ae44ac4c
Tpuronomerpuieckue ypaBHEHHs
KonTponbHas pabota mo Teme
"®opMyITbl TPUTOHOMETPHH.
61 T Hﬁ;;;MeTqueCKHeTp bubmorexa [TOK
p " p . https://m.edsoo.ru/b46a8228
ypaBHeHus'"/Bcepoccuiickas
poBepoyHas paborta
Wrorosast koHTpOJIBbHASA paboTa /
. bubnmnoreka [JOK
62 Bcepoccuiickast npoBepouHas

pabota

https://m.edsoo.ru/188bbf6c




O00011eH1Ee, cCUCTEMaTH3 AL

63 3HAHMI 32 KypcC aareOpbl U Hava | bubnnoreka [HOK
MaremaTu4deckoro ananusa 10 https://m.edsoo.ru/33e6629¢
KJ1acca
Apudmerrndeckas u
reOMETpUYECKasi POTPECCHH.
64 Hcnonws3oBanue nporpeccuu st 1 bubmmorexa [TOK
https://m.edsoo.ru/d36669f8
pELIeHUs pealibHbIX 3aa4
MIPUKJIATHOTO XapaKkTepa
beckoneuno yOwiBarorias
65 T€OMETpUYECKasl IPOTPECCHUs. | bubmuorexa [JOK
CyMMa OeckoHEeUHO yObIBaro1en https://m.edsoo.ru/1cbf72b1
T€OMETPUUYECKON MTPOTPECCUU
bubmuorexa [JOK
66 Popmyza CIOKHBIX MPOUCHTOR I https://m.edsoo.ru/538fc437
bubmuorexa [JOK
67 Popmyza CIOKHBIX MPOICHTOR I https://m.edsoo.ru/c2627eca
O06006111EH1E, CHCTEMATU3ALIUSA
3HaHMM 3a Kypc aiareOpsl U Hadasil
68 MaremaTudeckoro anammsa 10 1 bubmorexa HOK
. https://m.edsoo.ru/49f1b827
kiacca/Bceppocutickas
KOHTpOJIbHAs paboTa
OBHIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bceero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
| Crenens ¢ paluoHaIbHBIM | bubmmoreka [IOK
rokasarejieM https://m.edsoo.ru/a52939b3
2 CBoiicTBa CTCIICHH 1 bubmorexa HOK
https://m.edsoo.ru/ff601408
3 [IpeoOpa3oBaHue BBIPAKEHHIA, | bubnuorexa [IOK
COJIepKallUX palliOHaNbHbIE CTEIICHU https://m.edsoo.ru/3d87e248
4 [IpeobOpazoBaHue BBIpAXKEHUH, | bubnnoreka [JOK
coeprKallluX palluOHaAJIbHbIC CTEIIEHU https://m.edsoo.ru/343c6b64
5 [IpeoOpa3oBanue BBIpAKEHHIH, | bubmmoreka [IOK
COJIepKallX paliOHaIbHBIE CTEIIEHU https://m.edsoo.ru/4064d354
6 [TokazarenbHble ypaBHEHUS U | bubnuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/be76320c
7 ITokasaTenbHbIE YpaBHEHUS U | bubnnoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/3d408009
2 [Toka3zaTenbHblE ypaBHEHUS U | bubnnoreka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/bd5ff0ec
9 [TokazarenbHble ypaBHEHUS U 1 bubnuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/cebf10c6
10 ITokasaTenbHbIE YpaBHEHUS U | bubnnoreka [JOK
HEpaBEHCTBAa https://m.edsoo.ru/536de727
1 [TokazarenbHas pyHKIMS, €€ CBOMCTBA 1 bubnnorexka [JOK
u rpaduk https://m.edsoo.ru/85bc8132




KontponbHas pabora o Teme
"CTeneHsp ¢ pallMOHAIbHBIM

12 nokasarenem. [lokasarenpHas bubmmorexa LOK
’ https://m.edsoo.ru/58e8e2f2
¢ynkuus. [TokazarenbHbple ypaBHEHUS
1 HepaBeHcTBa"
bu6mmoreka [IOK
13 JI
orapHgM e https:/m.edsoo.ru/3e3230d4
14 JlecaTu4HBIE U HATypAJIbHbIE bubnunorexa [IOK
norapumsl https://m.edsoo.ru/lea72162
15 [Ipeobpa3oBanue BbIpaxeHUH, bubnuorexa [JOK
coJiepKalIux JorapudmMbl https://m.edsoo.ru/da48154c¢
16 [IpeoOpa3oBanue BBIPAKEHHIA, bubmmoreka [IOK
coJiepKaliux JorapupmMbl https://m.edsoo.ru/4beff03b
17 [IpeoOpa3oBanue BEIPAKEHHIA, bubnuoreka [IOK
COJIepIKaIIuX Jorapudmel https://m.edsoo.ru/fe189f2d
13 IIpeoOpa3oBaHue BBIpAKEHUIH, bubnnoreka [JOK
COJIepKALIHX JIOTapU(PMBI https://m.edsoo.ru/fadb8aas
19 Jlorapudmudeckue ypaBHEHUS 1 bubnuorexa [JOK
HEpPaBEHCTBA https://m.edsoo.ru/3034724e
20 Jlorapudmudeckue ypaBHEHUS 1 bubnnoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/712ac2d9
)1 Jlorapudpmuueckue ypaBHEHUs U bubnnorexka [JOK
HEpaBEHCTBA https://m.edsoo.ru/9e3f4bc9
2 JlorapudmMuueckue ypaBHEHUS U bubnuorexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/15bclctb
3 Jlorapudpmuueckas pyHkuus, eé bubmuoreka [IOK

CBOICTBa U rpaduk

https://m.edsoo.ru/d68bbe9d




24 Jlorapudmuueckas GyHKIHS, €€ bubnunoreka [JOK
CBOWCTBA U TpaduK https://m.edsoo.ru/9d102051
)5 Tpuronomerpuyeckue GyHKIUH, UX bubnmoreka [JOK
CBOICTBa U rpaduku https://m.edsoo.ru/beeff646
26 Tpuronomerpuueckue GyHKIUH, UX bubnuoreka [IOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/d2e4601b
7 Tpuronomerpuueckue GyHKIIUU, UX bubnnoreka [HOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/ba9da96d
)3 Tpuronomerpuyeckue GyHKINH, UX bubnuorexa [JOK
CBONCTBa U rpaduku https://m.edsoo.ru/24ab3c53
29 [IpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/5272b9al
30 [IpuMepbl TPUTOHOMETPUUECKUX bubnnoreka [JOK
HEPABEHCTB https://m.eds00.ru/0c837397
[Ipumepsl TPUTOHOMETPUUYECKUX bubnuorexa [JOK
31
HEPaBEHCTB https://m.edsoo.ru/e6e1901f
0 [Ipumepsl TPUTOHOMETPHUUECKUX bubnuoreka [IOK
HEPABEHCTB https://m.edso00.ru/0f903c75
KonrtponbHas pabora no Teme
"Jlorapudmuueckast pyHKIUS.
Jlorapumuueckue ypaBHEHUS U
33 HepalI:qu()JTBa.TpI/IFOI}-’IﬁMeTpI/ILIeCKI/Ie bubmmorexa LOK
https://m.edsoo.ru/10130727
GyHKIMH 1 UX
rpaduxu. Tpuronomerpuueckue
HepaBeHCTBa"
34 HenpepriBable GyHKIINN bubmmorexa [OK

https://m.edsoo.ru/403bfb0d




35 MeTto1 HHTEPBAJIOB JJIsI PEIICHUS bubmuorexa [JOK
HEPaBEHCTB https://m.edsoo.ru/6db0b423
Meroa UHTEPBAJIOB ISl pELICHUS bubnmoreka [JOK
36
HEPABEHCTB https://m.edsoo.ru/Oadbcelb
bubmuoreka [JOK
37 Hpowssosas dynicuun https://m.edsoo.ru/0731ad3d
bubmuorexa [JOK
38 Tlpousponiast pyriin https:/m.edsoo.ru/723dd608
39 I'eomeTrpuueckuit u puzndeckuit bubnuorexa [JOK
CMBICJI TPOU3BOIHOM https://m.edsoo.ru/6¢8d36ff
I'eomerpuueckuii u puzndecKuii bubnuoreka [IOK
40 .
CMBICJI IPOU3BOIHOU https://m.edsoo.ru/a413eca9
A1 IIpou3BoHBIE 3TEMEHTAPHBIX bubnunoreka [JOK
byHKIUH https://m.edsoo.ru/c7550e5f
4 [Ipon3BOHBIE 3JIEMEHTAPHBIX bubnnorexa [HOK
byHKUIni https://m.edsoo.ru/14ab3cdb
[Tpou3BoHas CyMMBI, IPOU3BEICHHS, bu6mmoreka [JOK
43 .
4acTHOTO (hyHKIIUMA https://m.edsoo.ru/c12a0552
m IIponsBoHas CyMMBI, IPOU3BEACHMUS, bubnuoreka [IOK
4acTHOTO (DYHKIIMH https://m.edsoo.ru/d598f201
45 [IponsBogHAas CyMMBI, IPOU3BEICHUS, bu6mmorexa [IOK
4acTHOTO (YyHKIMH https://m.edsoo.ru/1de34d4d
[Ipumenenne npou3BOTHON K
46 I/Ifc e OBaHmop(b K flf/i Ha bubmmorexa [TOK
A YHIEH https://m.edsoo.ru/17af2df9
MOHOTOHHOCTB U DKCTPEMYMBI
[Ipumenenne npou3BOIHOM K
P P 8 N bubmuorexa [JOK
47 UCCIIEIOBaHHIO (PYHKIIMM Ha

MOHOTOHHOCTBb U 3KCTPEMYMBI

https://m.edsoo.ru/a8caSad4




[Ipumenenne npou3BOIHON K

bu6mmoreka [IOK

48 HUCCIIEIOBAHUIO KIUH Ha
A (ymxn htps:/m.edsoo.ru/0b41 Tedd
MOHOTOHHOCTb U SKCTPEMYMBI
[Ipumenenue npou3BOIHON K
49 uccaeaoBaHuio pyHKIMN Ha Bubmorexa ITOK
i https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTb U DKCTPEMYMBI
Haxoxnenne HanOOJIBIIErO U
50 HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA buGnnorexa LIOK
i https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxnenune HanOOJIBIIErO U
51 HaWMEHBIIIETO 3HAYCHUST (QYHKIIMHA HA bubmmorexa LHOK
i https://m.edsoo.ru/fb6a8act
OTpe3Ke
Haxoxnenue HauOOJIBIIErO U
52 HauMMEHBIIETO 3HaueHus1 (PYHKIUU Ha bubmmorexa LHOK
YHKR https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnenne HanOOJIBIIErO U
53 HaUMEHBIIETO 3HaUeHUsl (YHKIIUU Ha Bubmorexa ITOK
i https://m.edso0.ru/d9469916
OTpe3Ke
Haxoxnenne HauOOJIBIIErO U
54 HauMEHBIIETO 3HaUYeHUsl (PYHKIIUU Ha bubmmorera [TOK
i https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxnenue HanOOJIbIIETO U
55 HaWMEHBIIIETO 3HAYCHUST (PYHKIIMH HA bubmorexa LHOK
i https://m.edsoo.ru/86adcbfd
OTpe3Ke
IIpumenenne IpPOU3BOIHON JUIS
P P bubnmoreka [JOK
56 HaXO0XICHUS HAaWIY4Ilero peeHus B

MPUKIAAHBIX 3a7a4ax, s

https://m.edsoo.ru/13205d80




OIpeIeTICHUS] CKOPOCTH ITpoliecca,
3aanHoro hopmyroi wim rpadpuxom

KonTponbhas pabota no teme

bubmuorexa [JOK

57 "Hpousoxnas. Tlpuverteriie https://m.edsoo.ru/f8edS99
MIPOU3BOTHOM
58 [lepBooOpaznas. Tabmuma bubmumoreka [IOK
epBOOOpa3HBIX https://m.edsoo.ru/d777edf8
59 [TepBooOpaznas. Tabmuma bubnumoreka [IOK
1epBOOOPa3HBIX https://m.eds00.ru/30c3697b
60 WHrerpai, reoMeTpUYECKUl U bubnuorexa [JOK
(hU3UYECKU CMBICIT HHTETpasia https://m.eds00.ru/391272c9
61 WHTerpai, reoMeTpuyYeCKuil 1 bubnnorexa [HOK
(bu3nvecKnuii CMBICT HHTErpasia https://m.edsoo.ru/d359fb5f
& HuTterpan, reomeTpudyeckuii u bubnnoreka [JOK
(bu3nvecKnuii CMBICT HHTErpalia https://m.edsoo.ru/07eb464b
63 Brruncnenmne unrerpana mo ¢popmyie bubnuotexa [JOK
Hrrorona—JleiiOnumna https://m.edsoo.ru/b9b225¢3
64 Brruucnenue unTerpana no gpopmyine bubnuoreka [JOK
Herorona—Jleibuuiia https://m.edsoo.ru/b800deb4
65 Brruncnenmne unrerpana mo ¢gopmye bubnnoreka [JOK
Herorona—JleitOaumna https://m.edsoo.ru/f5eed075
66 Brruncnenmne unrerpana mo ¢popmyie bubnuotexa [JOK
Hrrorona—IJleitOnuna https://m.edsoo.ru/41da431a
67 CucreMpl TMHENHBIX YpaBHEHUN bubmmorexa LIOK
https://m.edsoo.ru/b648235a
68 CucremMpl TMHENHBIX YpaBHEHUN bubmmorexa [OK

https://m.edsoo.ru/5ab83864




Pemenne MMPUKIIAAHBIX 3a/1a4 C

. bu6mmoreka [IOK
69 IIOMOUIbIO CUCTEMBI JINHEHHBIX
. https://m.edsoo.ru/add65ee5
YPaBHEHUU
Pemrenne npukiagHeIx 3a1a4 C
. bu6mmoreka [IOK
70 IIOMOILIBIO CUCTEMBI JINHEWHBIX
. https://m.edsoo.ru/aa5962e1
YpaBHEHUU
CucreMbl U COBOKYITHOCTH LIENbIX,

71 paluMoOHaNbHBIX, UPPALMOHAIbHBIX, bubmumorexa [IOK
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX https://m.eds00.ru/48190472
YpaBHEHUH U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIENbIX,

7 palOHAIBHBIX, UPPALHOHAIBHBIX, bubnnorexa [HOK
MOKa3aTeNbHBIX, JIOTAPUPMUISCKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUH U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIENbIX,

73 palMOHAIBHBIX, UPPALMOHAIBHBIX, bubnnoreka [JOK
MOKa3aTebHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/7ab8d17e
YPaBHEHUI U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIENbIX,

74 palMOHAIBHBIX, UPPALMOHAIBHBIX, bubnnoreka [JOK
MOKa3aTEeNbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/81cccfe9
YPaBHEHUI U HEPABEHCTB

75 Hcnonbs3oBanue rpa¢pukoB QyHKIUN bubnuoreka [IOK
JUISL pEIIEHUs] YPABHEHUN U CUCTEM https://m.eds00.ru/039949bf

76 Hcnonb3oBanue rpadukoB GyHKIUN bubnnoreka [JOK
JUISl pELLIEHUs] YPABHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79

77 [IpuMeHeHne ypaBHEHUHN, CUCTEM U bubnnorexka [JOK

HEPAaBEHCTB K PELICHUIO

https://m.edsoo.ru/ca878deb




MaTEeMAaTHYCCKUX 3aJJa4 1 3aJa4 U3

pa3IMYHBIX 00JacTei HAYKH U
peanbHON KU3HU

KonuTponbhas pabota no teme

bu6mmoreka [IOK

8 “Wurerpai u ero np EIMCHCHHH' https://m.edsoo.ru/471¢735b
Cucrembl ypaBHeHH "
79 HatypanbHble 1 1ienble yncia B bubmumorexa [IOK
3a7a4ax U3 peajbHOU KU3HU https://m.edsoo.ru/3ceel1327
20 HarypanbHble u niensle yucna B bubnuoreka [IOK
3a7a4ax U3 peajbHOM KU3HU https://m.edsoo.ru/a35al31d
81 HarypaneHble u nesnsie yucna B bubnuoreka [IOK
3a7a4ax U3 peajgbHOU KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3Haky OenMMOCTH LEBIX YUCEN bubmmorexa [OK
https://m.edsoo.ru/51696a67
bubmuorexa [JOK
83 [Ipu3Haky OenMMOCTH LEBIX YUCEN
https://m.edsoo.ru/fab81cOe
84 [Ipru3HaKy JETMMOCTH LEJIBIX YUCEN bubmorexa LOK
https://m.edsoo.ru/ef2c6e43
g5 [ToBTOpenue, 06001IeHNE, bu6mmoreka [JOK
cucTeMaTu3anus 3HaHUW. Y paBHEHUs https://m.edsoo.ru/0312cf8¢
26 IToBTOpenue, 06o01IEHNE, bubmmorexa [IOK
cUCTEeMaTU3alus 3HaHUN. Y paBHEHUS https://m.edsoo.ru/247d2fe7
27 [ToBTOpenue, o6o01IIEHNE, bu6mmoreka [JOK
cucTeMaTu3alus 3HaHWi. Y paBHEHUS https://m.edsoo.ru/e8b87729
28 IToBTOpenue, o6o01IeHNE, bubmuoreka [IOK
cucTeMaTu3alus 3HaHUM. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
29 IToBTOpenue, 06o01IEHNE, bubmmoreka [IOK

CHCTeMaTHu3alus 3HaHUH. YpaBHeHm{

https://m.edsoo.ru/9c44c6bea




[ToBTOpeHME, 0000MIIEHNE,

bu6mmoreka [IOK

90
cucTeMaTu3auus 3HaHU. Y paBHEHUS https://m.edsoo.ru/337aad59
[ToBTOpeHME, 0000MIIEHNE,
91 CHCTEMAaTH3aIusI 3HAaHUHN bubmorexa LOK
I ) https://m.edsoo.ru/a86014el
HepaBencrtBa
[ToBTOpenue, 060061IeHNE,
92 CUCTEMATHU3AINI 3SHAHUN buGnnorexa LIOK
H ’ https://m.edsoo.ru/5c45a60a
HepaBencrtBa
[ToBTOpeHme, 06001EHNE,
93 CUCTEMATHU3AINI 3SHAHUN bubnnorexa LIOK
1 ' https://m.edsoo.ru/19304aba
HepasencrBa
[ToBTOpeHME, 0000IIEHNE,
94 CHUCTEMATHU3AINI SHAHUN bubnnorexa LIOK
I ’ https://m.edsoo.ru/c3d4b282
HepasencrBa
[ToBTOpeHME, 0000IICHNE,
95 cucreMaru3anusa 3HaHUH. CHUCTEMBI bubmmorera [TOK
. H ) https://m.edsoo.ru/a20b8adc
ypaBHEHUN
[ToBTOpenue, o6o01IIEHNE,
96 cucteMaru3anusa 3HaHuH. CHUCTEMBI bubmmorera [TOK
st ‘ hitps://m.edsoo.ru/a012476d
ypaBHEHUN
97 [ToBTOpenue, o6o0IIEeHNE, bu6mmoreka [JOK
cucremaTtusanus 3HaHuil. yHKuumu https://m.edsoo.ru/d620c191
08 [ToBTOpenue, 06001IeHNE, bu6mmoreka [JOK
cucremaTusanus 3HaHuil. DyHKuumn https://m.edsoo.ru/7017196f
bubmuorexa [JOK
99 Hrorosas koHTpOIbHAI paboTa
p p https://m.edsoo.ru/513c9889
b K
100 HToroBasi KOHTpoOJIbHASA paboTa nomorexa LO

https://m.edso00.ru/2276973




O0001enue, cucTeMaTH3alus 3HaHUH
3a Kypc anreOpbl U Haval

101
MaTeMaTudeckoro aHamm3a 10-11
KJIaCCOB
O0001enue, cucTeMaTH3alus 3HaHUH
102 3a Kypc anreOpsl U Havdal

mareMaTuueckoro agaimsa 10-11

KJ1aCCOB

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bu6mmoreka [IOK
https://m.edsoo.ru/3330f7ef

bu6mmoreka [IOK
https://m.edsoo.ru/cead345e







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KIIACC
Koxa .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsIeMOro iy
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus
pe3yjabrara
1 Ywuca ¥ BEIYUCICHUS
. OrnepupoBaTh MOHATUSIMHU: PALMOHAIBLHOE W JEHCTBUTEIBHOE YHUCIIO,
. OOBIKHOBEHHAS U JACCATHUYHAS IPpOOb, MPOIICHTHI
. BeimonHAT,  apudMeTHYECKUE ONepalud C  paldOHAIbHBIMH M
' JEACTBUTEILHBIMU YMCIIAMU
13 BoimonHaTe  pUOMMKEHHBIE  BBIUYMCICHUS, UCIOJB3Ys MpaBHIIA
' OKpYTJICHUS, IeJIaTh IPUKUIKY U OLIEHKY PE3yJIbTaTa BRIYUCICHUN
OnepupoBaTh MOHITUSAMHU: CTETIEHB C IIETBIM [TOKA3aTeJIeM, CTaHIapTHAs
14 dbopma 3anucu ACHUCTBUTEIHHOTO YHUCIIa, KOPEHb HATYPAIIbHOU CTEICHU;
' MCIOJIb30BATh MOAXOIAIIYI0 (OPMY 3aMTUCH JCHCTBUTEIbHBIX YHCET IS
pEIIeHUS TPAKTUYECKUX 3a]1a4 U MPEICTABICHUS TaHHBIX
OnepupoBaTh NOHATUSMU: CUHYC, KOCUHYC U TAHI'€HC MPOU3BOJILHOTO
1.5 yIJla; HCIOJIb30BaTh 3allUCh MPOU3BOJBLHOTO yIila dYepe3 oOpaTHbIE
TPUTOHOMETpHYECKHe (PYHKINU
2 VYpaBHEHUs U HEPAaBEHCTBA
OnepupoBaTb MOHSATHUSIMU: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO,
2.1 1[eJ0e, paluoHaIbHOE, HpPpAlMOHAIBHOE YpaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
55 BremonusaTe mpeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUN W
' pemiaTh TPUTOHOMETPUUYECKHUE YPABHEHUS
BrimonaaTs npeoOpa3oBaHus HENBIX, paIroHaIbHBIX u
2.3 MPPALMOHATBHBIX BBIPAKEHUH M pellaTh OCHOBHBIE THUIBI ILENbIX,
parMOHANTBHBIX U UPPAIMOHATBHBIX YPABHEHHUI 1 HEPABEHCTB
4 [IpuMeHATHh ypaBHEHUSI U HEPABEHCTBA JJIsl PEILICHUS] MATEMATUUYECKUX

3aJa4 U 3a]1a4 U3 pa3IM4HbIX 00J1acTel HayKu U pealbHOM KU3HU




MonenupoBaTh pealibHble CUTYallud Ha SI3bIKE alreOpbl, COCTAaBISTH

BBIDAKCHMs, YPAaBHEGHMs, HEPABEHCTBA II0 YCIOBUIO  3aJady,

2 UCCIIEIOBaTh IIOCTPOEHHbIE MOJEIN C HCIOJIb30BAaHMEM armapara
anreOpbl
3 @OyHKmn U rpaduku
OnepupoBaTh MOHATUSMH: (YHKIHS, CIOCOOBI 3amaHusl (QYHKIUH,
3.1 o0acTh ONpeAereHus U MHOXKECTBO 3HAUeHUM (QYyHKUUHU, Tpapux
¢GbyHKIMY, B3aUMHO 0OpaTHbBIE (PYHKIHH
32 OnepupoBaTh MOHATUAMHU: YETHOCTh M HEUETHOCTh (PDYHKIUH, HYIH
' (GyHKLNHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
33 Hcnonw3oBath rpaduku GyHKUUN A pelIeHus] ypaBHEHU I
34 Crpouthb W YHWTaTh TpPaQUKH JIMHEHHON (YHKIUH, KBaJpPaTUIHOM
' (byHKLNY, CTeNeHHON (QYHKIMU C LIETIbIM 0Ka3aTesieM
Hcnonb3oBare rpaduku (QyHKIOUE A8 MCCIEAO0BaHHS IPOLIECCOB U
15 3aBHCUMOCTEN MpU pelIeHuH 3ajad U3 JpYrux y4eOHBIX IPEIMETOB U
' pearbHOM JKU3HHU, BbIpaXaTh (QOPMYJIIaMH 3aBHCHUMOCTH MEXAY
BEIMYMHAMU
4 Hayana maremaTndeckoro ananusa
il OnepupoBaTh MOHATUSAMH: IIOCIIEAOBATEIHLHOCTD, apudmerndeckas u
' reOMEeTpHUYECKasl IPOrpeccuu
OnepupoBaTh MOHATHUAMHU: OECKOHEUHO yOBIBaollasi reoMeTpuyecKast
4.2 mporpeccusi, cymMMa O€CKOHEUYHO YOBIBAIOUIEH TIeOMETPUUECKOM
IIPOrpeccuu
4.3 3amaBaTh MOCIEI0BATEIIHHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonbs30BaTh CBOMCTBA IOCIENOBATEIBHOCTEM W IIPOTPECCHM  UIS
. peleHHs peabHbIX 3aj]au MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa 1 JOruKa
5.1 OnepupoBaTh MOHIATUSMHI: MHOXKECTBO, ONEPALlUN HAJl MHOKECTBAMHU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar A OMHCaHUs
5.2 peasbHBIX TPOIECCOB M SIBICHUH, MpPH pPELIEHUH 3a1ad U3 APYrux
y4eOHBIX IPEMETOB
53 OnepupoBaTh MOHATUSMU: OINpeAENeHUEe, TeopeMa, CIIEJCTBHE,

J0Ka3aTCJIbCTBO




11 KITACC

Kon IIpoBepsiemble NpeIMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NpoBepseMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yabTara
1 UYucna v BBIYUCIICHUS
OnepupoBaTh NOHATUSAMU: HAaTypaJIbHOE, 1I€JI0€ YUCIIO; UCIIOIb30BaTh
1.1 IIPU3HAKK ACIMMOCTH LEJIBIX YMCENl, Pa3I0KEHUE YUCIIa Ha IPOCTHIC
MHOYKUTENN IS PELICHUs 3a1a4
1.2 OnepupoBarh MOHATHEM: CTEIIEHD C PALlMOHAIBLHBIM [10KA3aTEIEM
13 OnepupoBarh MOHATUSAMHU: JorapudM uucna, JECATHUUHBIE W
' HaTypajbHbIE JIorapu(MBbI
2 YpaBHEHHUS U HEPABEHCTBA
[IpumensTh cBOWCTBAa CTENEHU JUIsl NMPEoOpa3oBaHUsI BBIPAKEHUH,
2.1 OIIEpUPOBATh NMOHATUAMM: ITOKA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO;
peniaTb OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BrImonHATh npeoOpazoBaHus BBIPAKEHHH, COAEPIKAIINX JIOTapU(MBI;
- ONEpUPOBATh  MOHATUSAMHU:  JIOrapU(PMHUECKOE  YpaBHEHHUE U
' HEPaBEHCTBO; PEIIATh OCHOBHBIE TUIIBI JIOTapU(PMUYECKUX YPaBHEHUH U
HEPaBEHCTB
2.3 Haxonuts pemenus NpocTeUInX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MNOHATHSAMM: CHCTEMA JIMHEHHBIX YpaBHEHMH U €€
24 peluIeHue; UCIO0Ib30BaTh CUCTEMY JIMHEMHBIX YPABHEHUN NIl pELICHUS
MIPaKTUYECKUX 3a1a4
55 Haxomuth pelleHHss TPOCTEHMIINX CHUCTEM M COBOKYIIHOCTEU
. palMOHAIbHBIX YPABHEHUN U HEPABEHCTB
MopenupoBaTh pealbHble CUTYAIlMM Ha sI3bIKE anreOpbl, COCTABISAThH
06 BBIPa)KCHMS, YPABHEHM ], HEPABEHCTBA U CUCTEMBI 10 YCIIOBHIO 33]1a4H,
' HCCIEA0BAaTh IIOCTPOCHHBIE MOJENM C HCIOIB30BAHMEM allapara
anreopsl
3 OyHKIMH U TpaduKu
31 OnepupoBaTh MOHATUSAMH: TepHOANYECKas (QYHKIUSA, MPOMEKYTKH

MOHOTOHHOCTH (I)YHKI_[I/II/I, TOYKH 3KCTPEMYyMa (I)YHKI_[I/II/I, HanOoJbIlIee U




HaMMCHbBIIICC 3HAUYCHUA (bYHKHI/II/I Ha IPOMEXKYTKE, UCIIOJIb30BaTh UX JJId

uccaenoBaHus (GyHKUIUH, 331aHHOH rpadrKoM

OnepupoBaTh MOHATHAMU: TpaUKU MOKA3aTENBHOM, JorapuMUIecKon

3.2 U TPUTOHOMETPHYECKHX (PYHKIMIA, m300pakaTh MX Ha KOOPAWHATHOM
IJIOCKOCTHU U UCIOJIb30BATH JJISl PEIICHUS] YPABHEHUI U HEPABEHCTB
N300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH TpadUKd JIMHEHHBIX
3.3 YpPaBHEHUN M MCIOJIb30BaTh WX ISl PEUICHUS CUCTEMbl JIMHEWHBIX
YpaBHEHUH
34 Hcnonb3oBare rpaduku (GyHKIMNA U1 MCCIEAOBAHHS IPOLIECCOB U
' 3aBUCHUMOCTEH U3 APYruX y4eOHBIX AUCUUIUIMH
4 Hauana maremaTnueckoro aHaiansa
OnepupoBaTh NOHSTHUSAMU: HENpepbIBHA (QYHKIMS, IPOU3BOIHAS
4.1 (YHKIIUM; HCIIONB30BATh TEOMETPUYECKUN U (U3HUYECKUN CMBICIT
IIPOU3BOJHOM JIJIs PELICHHUS 3a1a4
42 HaxomuTh 10pou3BOJAHBIE 3JEMEHTAPHBIX  (PYHKUUN, BBIYUCIATH
' MIPOU3BOJIHBIE CYMMBI, IPOU3BECHUS, YACTHOTO (DYHKITUH
Hcnonb30BaTh MpPOM3BOAHYIO JUIsl UCCleoBaHHs (QYHKIUH Ha
4.3 MOHOTOHHOCTb U IKCTPEMYMBI, IPUMEHSATDH PE3YJIbTAThl UCCIIEIOBAHUS
K MOCTPOECHUIO TpaduKOB
44 Hcnonp30BaTh NPOM3BOAHYIO Ui HAXOXKICHUS HAWIYYILIETO PELICHUS
' B IIPUKJIQ/IHBIX, B TOM YHCJIE COLUAIbHO-IKOHOMUYECKHUX, 3a/1a4ax
45 OnepupoBaTh NOHATHUAMHU: NepBooOpa3Has W MHTErpaj; MOHUMATh
' reOMEeTPUUECKUi U (PU3NYECKHI CMBICI HHTETpaja
16 Haxomute mnepBooOpa3Hble 3JIEMEHTapHbIX (QYHKIMHA, BBIUYUCIATH
. uHTerpai no gopmyne Hetotona — Jleiibnumna
47 Pemats npuxiiagHele 3a1a4u, B TOM YHUCIIE COLIMAIIBHO-KOHOMHYECKOTO

U (PU3UYECKOro XapakTepa, CPpeICTBAMH MaTEMATUYECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Koxn
1 Hucna u BIYUCICHUS
Parmonanbueie  uyucna. OOBIKHOBEHHBIE M JAECATHYHBIE JPOOH, MPOIECHTHI,
OeCKOHEeuHble  MepHOoAMuYecKue  Ipodu. Apudmernyeckue onepauud  C
1.1 panroHaTFHBIMU YUCIIAMH, TPE0OpPa30BaHUs YHCIOBBIX BhIpaKeHH. [Ipumenenne
ApoOelt ¥ MPOLEHTOB Ul PeleHUs NMPUKIAJHBIX 3a/1a4 U3 pa3iIMyHbIX OTpaciiei
3HaHUH U PEaJbHOM KU3HU
JelictBuTenbHble  4yMclia.  PalMOHaJbHBIE W HPPAUMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuu c JeHCcTBUTENbHBIMU uHciaamu. [lpuGnmxénnble
BBIYMCIICHMS, IPABUIIA OKPYTJICHUS, IPUKUKA U OLIEHKA pe3ysbTaTa BBIYNCICHUN
Crenenb ¢ nenbiM nokasareiaeMm. CrangapTHas gopma 3anucu ACHCTBUTENLHOTO
1.3 yucia. Mcrnonb30BaHue NoAXoAsed (GopMbl 3aMIUCH JHCTBUTENIBHBIX YMCEN TS
penIeHus NPaKTUYECKHX 3a/1a4 U IPEICTABICHUS TaHHBIX
14 ApudmeTrueckuil KOpeHb HaTypaJbHOM cTeneHu. JefcTBus ¢ apupMeTH4eCKUMHU
' KOpHSIMU HAaTypaJIbHOU CTEIEHU
13 CuHyC, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, ApKKOCHHYC,
' apPKTaHI'C€HC YHUCIIOBOI0O apryMeHTa
2 YpaBHEHHUs U HEPABEHCTBA
2.1 ToxnecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHUs
55 IIpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
' TPUTOHOMETPHYECKHE (HOPMYIIbI
53 VYpaBHeHHE, KOpEeHb ypaBHEHHs. HepaBeHCTBO, pellleHHe HepaBeHCTBA. Merton
' HMHTEpBAJIOB
2.4 Pemenue nenbix 1 JpoOHO-pALIMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB
2.5 Pemrenne nppaiimoHaNbHBIX YpaBHEHUN U HEPABEHCTB
2.6 Pemrenne TpuroHoMeTpru4ECKUX ypaBHEHUN
57 [IpuMeHeHne ypaBHEHUN M HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3aJ1a4d U

3aia4 U3 pa3jIMIHbIX oOnacreit HAayKH U pCaHBHOﬁ KHU3HHU




3 OyHK1UU U Tpaduku
31 OyHKIUA, cnocoObl 3ananus ¢GyHKiuu. ['paduk ¢yHknuu. B3zaumHo oOpaTHbIe
' byHKIIUN
32 OOnacte ompeneneHus: U MHOXKECTBO 3HadeHMH ¢GyHkumu. Hynmum ¢yHKnum.
' [TpomMexyTkH 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUINU
33 Crenennas ¢GyHKIHUS C HAaTypajbHBIM W LENbIM Toka3aTesneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 TpuronomeTpudeckasi OKpy>KHOCTb, OIIPEICIICHUE TPUTOHOMETPHUICCKHUX (DYHKITHIA
' YHCIIOBOTO apryMeHTa
4 Hauana maremaTn4eckoro aHanmusa
i1 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHHs TOCIEAOBATEIbHOCTEH. MOHOTOHHBIE
' MOCIIEe0BATEIHHOCTH
ApudmeTrnueckas M TeOMETpUYEeCcKas Mporpeccuu. beckoHeuHo yObIBaroias
42 reomerpuueckas mporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH reOMETPHYECKOM
' nporpeccuu. PopMyna CIOXKHBIX HPOLEHTOB. Vcmonb3oBaHUE MPOrPECCUU IS
pelIeHus peasibHBIX 3314 MPUKIIATHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
MHoXecTBO, omepanuu HajJ MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [IpumeHeHne TEOPETHKO-MHOXKECTBEHHOTO arnapara AJisi ONHUCaHUs pealbHBIX
MPOIIECCOB U SIBJICHUH, MPU PEIICHHUH 3a7a4 U3 APYTUX yUYeOHBIX MPEAMETOB
5.2 Omnpenenenue, TeopeMa, CIeACTBUE, 10KA3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHMS
1 Yucna v BBIYMCIIECHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEl
1.2 Crenens ¢ pallMOHANBHBIM MOKa3aTeraeM. CBONCTBA CTENIEHU
1.3 Jlorapudwm uucna. JlecaTuunbie U HaTypaIbHbIC JOTapU(HMBI
2 YpaBHEHHS U HEPABEHCTBA
2.1 [Ipeobpa3oBaHue BhIpaXKEHHH, COIEPIKALTUX TOTapu(Mbl
55 [Ipeobpa3oBaHue BbIpaXXEHUH, COAECPIKAIIUX CTEIIEHHU C PAIlMOHATHLHBIM
' MOKa3aTeaemM




2.3

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEeHHs 1 HEpaBEHCTBA
2t Cucrembl JIMHEWHBIX ypaBHEHUM. PemieHne NpUKIAaAHBIX 3a7a4 C IOMOILIBIO
. CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
)3 IIpuMeHeHHMe ypaBHEHUI, CUCTEM M HEPAaBEHCTB K PEILICHUI0 MaTeMaTHYECKHX
' 3a]1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTell HAyKU U peallbHOM JKU3HU
3 OyHKIMH U TpaPuKH
Oynkius. Ilepuonnueckne QyHkuu. IIpoMexyTKn MOHOTOHHOCTH (DYHKITHH.
3.1 MaxkcumymMbl 1 MUHMMYMbI GyHKUMU. HanGosbliee ¥ HauMeHblee 3HAYCHHE
(GyHKINN Ha TPOMEXKYTKE
32 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
33 [Toka3zarenpHas u norapudmudeckas GyHKIIMH, IX CBOWCTBA U TPaPUKU
34 Hcnonb3oBanue rpadukoB GyHKIUHI 11 pelIeHHs] ypaBHEHUH U TMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (GYHKUMH Ui HMCCIEIOBAHUS IPOLECCOB U
3.5 3aBUCHUMOCTEH, KOTOpbIE€ BO3HHMKAIOT MpPU PELICHUU 337ad U3 OPYTUX Y4eOHBIX
IIPEIMETOB U peaIbHOMN KU3HU
4 Havana maTremaTnueckoro aHanusa
4.1 HenpepsiBHble pyHKIIMU. METOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB
4.2 ITpouzBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NYECKU CMBICI TPOU3BOIHOM
43 ITpou3BosHbIe 3MEeMEHTAapHbIX (GYHKUUH. POpPMyNbl HAaXO0XIAEHHUS NPOU3BOAHOM
. CYMMBI, IPOU3BEACHMSI U YACTHOTO (PYHKIIUI
[IpumeHeHne NPOU3BOMHOW K MCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTb U
4.4 sKkcTpeMyMbl. Haxoxxnenne HanboIbIIero 1 HAMMEHBIIETO 3HAYeHHsT (DYHKIINHN Ha
OTpE3Ke
[IpumeHeHne TNPOM3BOOHOM JUIsl HAXOXKIEHUS HAWIydlIero peuleHus B
4.5 NPUKJIAJHBIX 3ajJadax, Mg ONpPENeNIeHHUs CKOpPOCTH Ipolecca, 3aJaHHOIo
¢bopmyoit unu rpadukom
4.6 IlepBooOpasnas. Tabnuia nepBooOpa3HbIX
47 WuTterpai, ero reoMmeTpuyeckuii 1 Gpu3nveckuii CMbICI. Brranciaenue nuterpaina no

dbopmyne HeroTona — JleiiOauia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHONH NMPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnagenue merogamu JOKa3aTeNbCTB, aJfOPUTMAMM PELIEHUS 3a/ay;
yMeHue (GpopMylupoBaTh U ONEPUPOBATH MOHATUSAMU: ONpEIEICHHE,
aKCHUOMa, TeopeMa, CIEICTBUE, CBOWCTBO, IPHU3HAK, J10KA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  HIPUMEHATh  HMX;  YMEHHE
dopmynupoBaTth 00paTHOE ¥ IPOTUBOIOJIOXKHOE YTBEP)KICHUE,
IPUBOAMTH MpPHUMEPHl W KOHTPIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHAYKIMH; POBOJUTH JOKAa3aTeNIbHbIE PACCYKICHUS
IpU peIleHUH 3a/a4, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
paccyX/JeHU; yMEHHME OIEepUpPOBATh IMOHATUSMH: MHOXECTBO,
MIOJIMHOXKECTBO, OIEpallMi HaJl MHOYKECTBAMH; YMEHHUE HUCIIO0JIb30BaTh
TEOPETUKO-MHOKECTBEHHbIN  anmapar Juisi OIMCAaHUS  PealbHBIX
IIPOLIECCOB U SIBIIEHUH U MPHU pelIeHUH 337ay, B TOM YHCIe U3 APYrHX
y4€OHBIX IPEIMETOB; YMEHHE ONIEPUPOBATh OHATUAMU: Tpad, CBA3HbBIN
rpad, AepeBo, LHUKI, Ipad Ha IJIOCKOCTH; YMEHHE 3a/laBaTh U
ONMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCTIOIb30BaTh rpadbl MpH

pCUICHUHN 3a1a1

YMeHHe onepupoBaTh MOHATUSIMHU: HATYpaIbHOE YUCIO, LEI0€ YHUCIIO,
CTENEHb C IeJIBIM MoKa3aTesieM, KOpEeHb HaTypalbHOU CTENEHH, CTETICHb
C palMOHAJIBHBIM TIOKa3aTejleM, CTEeNeHb C JIeWCTBUTEIbHBIM
nmokasareieMm, Jjorapudm Yucia, CHHYC, KOCHHYC M TaHIE€HC
MPOU3BOJBLHOTO YHCJIA, OCTATOK MO MOMAYJIO, pallMOHAIBHOE YHCIIO,
WppallMOHANIFHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  IEJBIX,
palMoOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
MPU3HAKU JENIMMOCTH, HAUMEHBIINN OOILIUIl TeTUTeNh U HAaMMEHbIIee
oOmee kpaTHOe, aropuT™ EBKIIMIA TIpH pEIICHUH 3a/1a4; 3HAKOMCTBO
C pa3IUYHBIMU TO3UIMOHHBIMM CHUCTEMaMU CYHCICHHS; YMEHHUE
BBITIOJTHATH BBIYUCIICHUE 3HAYCHUM U TTPeoOpa30BaHUs BRIPAXKEHUN CO

CTCIICHAMUA U J'IOI“apI/I(l)MaMI/I, Hp606p330BaHI/I}I IlpO6HO-paI_II/IOHaJ'ILHBIX




BBIPKEHUI; YMEHUE ONEPUPOBATH MOHATHUSAMU: MOCIEA0BATEIbHOCTD,
apudmernueckass ~ TPOTpPECCHsi,  Te€OMETpPHYECKas  Mporpeccus,
OecKOHEYHO yObIBarolasi TeOMETpUYEeCKass MpPOrpeccusi; yMeHHE
3a/aBaTh  IOCJIEJIOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKYppeHTHBIX  (GOpMyJ;  yYMEHHME  ONEpUPOBATh  MOHATUSMHU:
KOMILJIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOJYJb U
apryMeHT KOMIUIEKCHOTO 4yucia, opMma 3alucy KOMIUIEKCHBIX YHCel
(reomerpuveckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTb
MIPOU3BOJIUTH apu(mMeTndeckue AeUCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHl  UCIOJB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEpPUPOBATh MOHATUAMM: Matpuma 2x2 u 3%3, omnpeaenuTeb

MaTpHUILIbl, T€OMETPUUECKHUI CMBICII ONPEAETUTENS

YMmenue OIICPpHUPOBATH MOHATHAMU: pallUOHAIBHBIC, UPPALUOHAJIBHEIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHA W HCPABCHCTBA, HUX CHUCTCMbI;, YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hp606paSOBaHHC, YpaBHCHHC,
HCpPaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIBHOCTHb
ypaBHeHHﬁ, HCPaBCHCTB MW CHUCTEM, YMCHHC PpCHIATb YPaBHCHUA,
HCPABCHCTBA WU CHUCTCMbBI C IMOMOIINBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HCEPABCHCTBA MW CHCTEMblI C TIIapaMETpOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBbI JJIS1 PCHICHUA MAaTEMAaTUYCCKHUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacren HAaYKH U peaﬂBHOﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, YETHOCTh (DYHKIIMH,
MEePUOJUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(GyHKIMH, SKCTpeMyM (YHKIIMU, HauOoJIblIee 1 HauMEHblIIee 3HaUeHUs
(GyHKIIMM Ha TPOMEXKYTKE, HenpepbhlBHAs (QYHKIHS, aCHUMITOTHI
rpadpuka (yHKIMM, TepBas M BTOpas MPOU3BOAHAA (DYHKIUH,
TEOMETPUUYECKUM M (U3MUECKHI CMBICT TPOU3BOIHOM, IEpBOOOpa3Has,
OTpeNleIEHHBI MHTErpajl; YMEHHE HaXOAWUTh ACHUMITOTHI Tpaduka
(YHKIUM; yMEHHE BBIYMCIATH IMPOU3BOJHBIE CYMMBI, MPOU3BEICHUS,
YaCTHOTO U KOMITO3UIIUH (PYHKIUI, HAXOAUTh ypaBHEHUE KacaTebHOU
K rpaduky GyHKIUH; YMEHUE HAXOJIUTh MPOU3BOJIHBIE FIIE€MEHTAPHBIX
(GyHKIMH; YMEHHE HCHOJb30BATh IMPOU3BOAHYIO JJIS HCCIEI0BAHHS
GbyHKIUH, HAXOAUTh HAUOOJBIINE M HAUMEHbBIINE 3HaUCHUS (PYHKUNT;
CTpOUTh TIpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM  armapara

MAaTE€MaTUYCCKOT O aHaIn3a,; IPUMCHATD ITPOU3BOJHYIO I HAXOXKIACHUSA




HaWjy4dyllero pElICHHUs B MPUKIATHBIX, B TOM YHCIE COLHUAIBHO-
SKOHOMHYECKUX U (PUINYECKUX 33]]a9axX; HAXOIUTh IJIOMAIN U 00bEMBI
¢buryp ¢ IoOMoIIbIO UHTETrpaja; MIPUBOAUTH IPUMEPbl MATEMAaTUYECKOTO

MO/JICIIMPOBAHUS C TOMOILBIO AU PepeHIINATBHBIX YPAaBHEHUI

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GyHKIMS, KOMITO3UIMS (QYHKIUHA, TUHEHHAsS (YHKIMS, KBaJpaTHYHAS
GbyHKUMsA, ~ pauMoHaNbHAas  (QYHKUUS,  CTeNeHHas  (yHKUus,
TPUTOHOMETpHUYecKne (yHKIUU, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMHU, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH, yMeHHUE
CTPOUTH IpadMKH W3YYCHHBIX (YHKIHH, BBIIOIHATH MPEOOpa3OBaHMUs
rpaduKoB (HYHKIUH, UCTIONB30BaTh TPAPUKH ISl U3yYESHHUS MTPOLIECCOB
Y 3aBUCHMOCTEH, MPU PEIICHUH 33134 U3 APYTUX Y4eOHBIX MPEIMETOB
W 33/7a4 U3 peajbHON JKWU3HU; BHIpaKaTh (OpMyllaMu 3aBHCHMOCTH
MEKIY BETHYMHAMH; UCTIOJIb30BATh CBOICTBA U TpaduKu QYHKIMN ISt
peleHus ypaBHEHUH, HEPAaBEHCTB U 33]1a4 C ITapaMeTpaMu; H300paxarhb
Ha KOOpPAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHUI,

HCEPABCHCTB U UX CUCTCM

YMeHue pemniatb TEKCTOBBbIE 3a/lad Pa3HbIX TUIIOB (B TOM YHUCIIE Ha
IIPOLIEHTBI, JOJIM U YaCTH, Ha IBUXKEHHUE, paboTy, CTOUMOCTb TOBAPOB U
yCIIyT, HAJIOTH, 331a4y U3 00JIaCTH ypaBICHUS TUUYHBIMU U CEMEUHBIMU
(uHaHCaMH); COCTABIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI 110 YCJIOBHIO 3a/1a4M, MCCIIEJOBATh IOJ[yY€HHOE PEIICHUE H
OLIEHUBATh MPaBIONOA00HOCTh PE3yJbTAaTOB; YMEHHE MOJICINPOBATh
peanbHbIE CUTYyallMd HA S3BIKE MATEMATHKH; COCTABIISITH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CUCTEMBl II0 YCJIOBHUIO 3aJayH,
HCCIIE0BATh IIOCTPOEHHBIE MOJENIM C MCIONb30BAaHUEM alIapara

anreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH pe3ybTaT

YMeHue ornepupoBaTh TMOHATHSMHU: CpeaHee apu(pMETHUYECKOE,
Me/raHa, HauOoJiblliee ¥ HauMEHbllee 3HaYeHUs, pa3Max, AUCIepcus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIIOBOrO HabOpa; yMEHHE MW3BIIEKATh,
UHTEPIPETHPOBaTh MH(OpMAIMIO, MPEACTABICHHYI0 B TabauIax, Ha
auarpammax, rpaukax, OTpa)xarollyro CBOMCTBa pealbHbIX MTPOLIECCOB
U SBJICHUH; NPEACTaBIATh WH(POPMAIMIO C TOMOIIBIO TabIUIl MU
auarpamMm; HUCCICA0OBATb CTATUCTUYCCKHE JaHHBIC, B TOM YHCIIC C

MNPUMCHCHUCM Fpa(l)I/I‘-ICCKI/IX MCTOHOB U JJICKTPOHHBIX CPCACTB,




rpau4ecKd HCCIEeI0OBaTh COBMECTHBIC HAONIOJACHUS C ITOMOIIBIO

JyarpaMM pacCEeUBAHMS U JIMHEWHOU perpeccuu

YMeHHe OomnepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT U CIIy4allHOE
COOBITHE, BEPOSITHOCTH CIy4allHOro COOBITHS; YMEHHE BBIYMCIATDH
BEPOSITHOCTh C MCHOJB30BaHUEM TPaPHUUECKUX METOJIOB; MPUMEHSThH
(GopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHON
BEpOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKTHl U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONEpUPOBATh IOHATHUAMM: CiydalHas BEJIMYHMHA, PACIPEIACICHUE
BEPOATHOCTEH, MaTEMaTUYECKOE OKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIly4yailHOH BeNWYHMHBI, (YHKUUH pacmpenesneHust |
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0OKa3aTe€IbHOTO W  HOPMAJIBHOIO
pacupeneneHnid; YMEHHE HCIIOJIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Ulsl peleHus 3a/1a4; 3HAaKOMCTBO C IMTOHATUSMU: 3aKOH
OOJNIBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YMEHHUE
IPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKOHAa OOJIBLIIMX YHCENl B
MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE OIEpPUpPOBATh
MOHATUSIMM: COYETaHHWE, IEPECTAHOBKA, YHUCIO COYETAHHM, YUCIO
NepecTaHoBOK; OmHOM HpIOoTOHA; yMEeHUE IPUMEHSITh KOMOMHATOPHBIC
(bakThl U pacCcyXACHUs Ul pelleHHs 3a/1a4; OLEHUBATh BEPOSATHOCTH
peabHbIX  COOBITUH; COCTaBJISATH BEPOSATHOCTHYIO MOJENb U

UHTEPIPETHUPOBATH NOJYUECHHBIH pe3ysbTaT

YMeHue onepupoBaTh MOHATUSAMHU: TOYKa, IMpsMas, IIJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYMHA YyINa, IJIOCKUH yrod,
JBYTPaHHBIA yroJl, TPEXIPAHHBIM Yroj, CKPELIMBAIOLIMECS MpPSMBIE,
NapajuiebHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX U IUIOCKOCTEH, Yron
MEXY NPSAMBIMH, YToJl MEXIY HMPSIMOW U IUIOCKOCTBIO, YTOJl MEXKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH /10 TNIOCKOCTH, PACCTOSIHUE MEXKTY
NPSIMBIMHU, PAcCTOSIHUE MEXIY IUIOCKOCTSAMH; YMEHHE HCIIOIb30BaTh
MpU pEelIeHUH 3a/ay H3y4yeHHble (DaKThl U TEOpPEeMbl IUIAHUMETPHH;
YMEHHUE OILICHMBATh Pa3Mepbl 0OBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTH
MaTeMaTHYeCKHe MOJENH C MOMOUIbI0 I'€OMETPUUYECKUX MOHATUN U

BCJIMYHWH, PCIIATh CBA3aHHLIC C HUMU ITPAKTHUYCCKUC 3aa4Nn

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL (GUTYpBl, 00bEM GUTYDHI,
MHOT'OTpaHHUK, IPaBUJIbHBIN MHOTOI'PaHHUK, CEYEHHE MHOTOTPaHHUKA,

Ky0, Mapaijenenurnes,, nNpusMa, nupamuaa, Gurypa u HOBEPXHOCTh
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BpallleHUs, UUIMHAP, KOHYC, 1ap, cdepa, Mmiomanb cepsl, miomaib
MOBEPXHOCTU MUPAMUbI, TPU3MBI, KOHYCa, IIMIUHApa, 00bEM KyOa,
MPSIMOYTOJIBHOTO MapajulelieluIela, TUupaMuabl, TPU3MBbI, LWIAH]IPA,
KOHYyca, 11apa, pa3BEpTKa NOBEPXHOCTH, CEYEHUSI KOHYCa U LIWJINHAPA,
MapajieJbHbIE OCH HWJIM OCHOBAHHUIO, CEUYEHHE I1apa, IJIOCKOCTb,
Kacaromascs cepbl, HWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300paxaTb MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpAlllEHUs, UX CEUEHUs, B TOM YHUCIE C IOMOLIBIO 3JIEKTPOHHBIX
CPEICTB; yMEHHE TPUMEHSATh CBOMCTBA TI'€OMETPUUYECKUX (uUryp,
CaMOCTOSITENIFHO (HOPMYIUPOBATh OINpPENEICHUsT H3ydaeMbIX (QUryp,
BBIJIBUraTh THUIIOTE3bl O CBOMCTBAX M IPU3HAKaX T'€OMETPUYECKUX
¢uryp, 0OOCHOBBIBaTh WJIHM OIPOBEPraTh HX; yMEHHE IPOBOJUTH
kinaccupukanuo (GUryp MO Pa3IUYHBIM IpPHU3HAKaM, BBITOIHAThH

HGO6XOILI/IMBIG JOMMOJIHUTCIIbHBIC ITIOCTPOCHHUA

YMeHune omnepupoBaTh TMOHATUSIMHU: JIBIDKEHHE B TMPOCTPAHCTBE,
napajuieNbHbIN IepeHoCc, CHMMETPHS Ha MJIIOCKOCTH U B MPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3zoBaHue NOA00MS, MOMOOHBIE (GUTYpHI, YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE PUTYPHI, B TOM YUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BAaTh T€OMETPHUUYECKUE OTHOIICHHS
MpU PELICHUH 3aJa4; HaXOJUTh F€OMETPHUYECKHE BENUYHMHBI (AJMHA,
yroJ, TUIOmaab, 00bEM) TPH PEIICHUH 3a]ad U3 APYIHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHUE BBIYUCIISITH T€OMETPUUECKUE
BEJIMYUHBI (JIJTMHA, YTOJI, IUIOMIaAb, 00BEM, TUIONIAAh MTOBEPXHOCTH),
WCIONIB3YSl M3Y4YeHHbIE (HOPMYNBI U METOABI, B TOM YHCIE: IO
MMOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IMJIMHIPA, TUIOMAIL CPEpHI;
00BEM Ky0a, IPSIMOYTOJIBHOTO Mapauiesenureaa, TUpaMuIbl, PU3MBbI,
UWIMHApaA, KOHYyCa, IIapa; yYMEHHWE HAaXOJIWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX (GUryp

12

YMmenue OIICpHUpPOBATH INOHATHUAMMN: IpsAMOYTOJIbHaA cucrema
KOOpAuHAaT, BEKTOP, KOOPAWHATEI TOUKHU, KOOPAWHATHI BEKTOPA, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOpPA HA YHCJIO, PA3JIOKCHUEC BCKTOpPA 110
6331/10}7, CKaJIIpHOC IMPOU3BCACHUEC, BCKTOPHOC IIPOU3BCIACHUC, YI'OJI
MCKAY BCKTOpPAMU;, YMCHUC HCIIOJb30BaTh BCKTOpHBIﬁ u
KOOp}IHHaTHBII)’I METOO MJIA PCIICHHUA TCOMETPHUYCCKUX 3aJdad M 3adad

JPYTUX y4eOHBIX MPEAMETOB
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YMeHue BbIOMpaTh NOAXOIAMIMM METON JAJisd pEeUIeHHUs 3aJayu;
MOHMMAHHUE 3HAYMMOCTU MAaTeMaTUKU B HM3YUYEHHH NPUPOJHBIX U
OOIECTBEHHBIX IMPOIECCOB M SBJICHMI; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHUE IPHUBOAMTH
MpUMEPbl MATEMAaTUUYECKUX OTKPBITUM POCCUHUCKOM UM MHUPOBOH

MaTeMaTHYECKOU HAYKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Koxn

1 Hucna u BBIYUCICHUS

1.1 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEl

- Panmonanbhbple  uyucia. OOBIKHOBEHHbIE M JECATHYHBbIE JPOOM, IPOLIEHTHI,
' 0eCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmerndeckuil KOpeHb HaTypalIbHOH creneHu. [leiicTBus ¢ apupMeTHIECKUMU
' KOPHSMH HaTypaJIbHOU CTEIICHU

14 Crenenp ¢ wnensiM mnokasareneM. CTelneHb € palMOHAIBHBIM IIOKA3aTEIIEM.
' CBoiicTBa cTENeHU

s CuHyC, KOCHMHYC W TaHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOIrO apryMeHTa

1.6 Jlorapudm umcna. JlecaTUuHbIe U HATYypaJIbHBIE JTOrapH(pMbI

JlelicTBUTENbHBIE 4YKCIA. ApUMETHUECKHE OIepalud C JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnmxE€HHbIe BBIYUCIIEHNUS, TPaBUIIa OKPYTIIEHUS, IPUKHUJIKA U OLIEHKA
pe3yJibTaTa BIYMCICHUN

1.8 [IpeoOpazoBanue BeIpaKeHUN

1.9 KommiekcHele uncna
2 YpaBHEHHUsI U HEpABEHCTBA

2.1 [enble 1 1poOHO-pallOHANIbHBIE YPaBHEHUS

2.2 HppaunoHaiibHbIe ypaBHEHUS

2.3 Tpuronomerpruueckue ypaBHEHUS

24 IToka3zaTenbHble U JOrapuPMHUUECKUE YPABHEHUS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppaunoHaibHpie HEpaBEHCTBA

2.7 [Toka3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11

Martpuiia cuCTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI




3 OyHK1MU U Tpaduku
31 OyHK1UA, cmocoos! 3ananus Gyaknuu. 'padux dyaknuu. B3aumuo oOpaTHBIC
' ¢ynkuuu. Yétneie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKINHN
OOnacte ompeneneHuss U MHOXeCTBO 3HaueHMd ¢ynkuumu. Hymm QyHKmmm.
39 IIpomMexxyTkM  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIMH.
' MaxkcumymMbl 1 MUHUMYMbI (GyHKUMU. HanOospliee u HauMeHblee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
33 CrenenHass ¢GyHKUMsA C HaTypajJbHbIM M LEJbIM IOKa3zaresneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.5 IToka3zarenbHas u sorapudmuyeckas GyHKIUU, X CBONCTBA U TpaduKu
36 Touku paspsiBa. Acumnrtorsl rpadukoB Qynkuuid. CoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33AaHUSI [1OCJIE0BATEILHOCTEN
3.8 Apudmernuaeckas u reomeTpuaecKkas mporpeccun. @opmyiia CII0KHBIX MPOLEHTOB
4 Havana marematnueckoro aHanusa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTapHBIX QYHKIIMH
[IpuMeHeHHe NPOU3BOIHOM K MCCIEJOBAHUIO (YHKIMH HAa MOHOTOHHOCTb HU
4.2 sKkcTpeMyMbl. HaxoxxieHue HaubobIIero 1 HaMMEHbLIETo 3HaYeHUs! (QYHKIMU Ha
OTpE3Ke
4.3 [lepBooGpasnas. MHTterpain
5 MHoxecTBa 1 JOrHKa
5.1 MHo3ecTBO, Onepaluy HaJl MHOKecTBaMu. J{narpamMMmel Ditsiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IMIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 MOBEPXHOCTH BpalCHUS




7.5

Koopaunatsl 1 BEKTOpBI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Martemaruka: anreOpa 1 Hadajla MaTeMaTHYECKOTO aHalln3a, TeoMeTpus. Anredpa
¥ Hayaja MareMaTudeckoro aHanmsa. 10 kmacc: y4ued.mist oomeoOpa3oBar.
opranu3anuii:0a30Beiii 1 yrayoa.yposau/lO.M. Komsarun, M.B. Tkaués, H.E.

dEnoposa, M.U. [llabyraun-M.: IIpocBemenue, 2020

Martematuka: anreOpa ¥ Hayajla MaTEMaTHYECKOTO aHaJIN3a, TEOMETPHUSI.
AnreOpa u Hayana MaTeMaTU4YecKoro ananusa. 11 kiace: yueO. s
oOmmeoOpa3oBar. opranu3anuii:0a3oBsiid U yriay0sa.ypoBau/FO.M. Kossirun, M.B.

Tkaués, H.E. ®énoposa, M.U. [1labynun-M.: [Ipocsemienue, 2020

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA
Mopnakosuu, A. I'. AnreGpa u Hauaga MaTEMaTUIECKOTO

aHanu3a. ba3oBeiil ypoBeHb. 10 kimacc. Meroguueckoe mnoco-

oue nns yuurens / A. I'. Mopakosuy, I1. B. CemenoB. — M. :
BMHOM. JlaGoparopus 3uanuid, 2020.

Martemaruka : anreOpa ¥ Hauyajia MaTEMaTUYECKOro aHajau3a, reo-
MeTpusi. Anredpa v Hayajga MaTeMaTHYeCKoro aHaim3a. ba3oBblit ypo-

BeHb : 11 kmace : merognueckoe mocoodue / E. B. bytiko, A. I'. Mep3-



nsik, B. B. Tlomonckuii, M. C. SIxkup. — M. : Benrtana-I'pad, 2020.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

D0P. "Anrebpa, 10kmacc",

D0P "Anreopa, 11 knacc",

TpeHaxep "Obnako 3Hanuit" Maremaruka 10,

TpeHaxep "Obnako 3Hanuit" Maremartuka 11,

Marematuka. Anrebpa 1 Hayalla MaTeMaTuyeckoro anu3a HTepakTuBHbIC
3agannd.10 kiace

Maremartuka. Anredpa 1 Hayajla MaTeMaTU4ecKoro anu3a MHTepakTuBHbIE

3aganus. 11 xkmacce



PABOYAS ITIPOTPAMMA
(ID 7638945)

yueOHoro npeamera «I'eomerpusi. bazoBblii ypoBeHb»

s ooygaromuxest 10-11 kimaccoB



MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUsSI U HENPEPHIBHOIO 00pa3oBaHUs,
HEJIOCTHOCTh OOLIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOIIEero
oOpa3oBaHMsI OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEAMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKiMii, COOTHOIICHUH PEAIBHOIO M HUICAIBHOI0, XapaKTepe OTpaXEHUs
MaTeMaTUYECKON HAYKOH SIBJIEHUU U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJIECIIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUSA, HEOOXOMUMBIX MJi1 aJalTallid B COBPEMEHHOM
oO1ecTBE.

['eomeTtpust siBAsieTCss OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOU HAIPABIEHHOCTH, TAK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHHU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI€ pELIEHUs T€OMETPUYECKMX 3aJayd, YMEHHE BBIIBUraTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEIICHHH 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3uKu.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4YelloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHUaIbHOTO ObITHS, Gdopma
OTPaKEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCHEUIHOIO MO3HAHUS W aKTUBHOIO
npeoOpazoBaHusi  JAEUCTBUTENBHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOM U TPYIOBOM NESITENbHOCTH, SBIISIETCS



OJHUM M3 TPO(ECCHOHATBHO BaXHBIX KAdyeCcTB, IMO3TOMY aKTyalbHa 3ajadya
dbopMupoBaHus y  OOYYalOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIIJICHUS  Kak
Pa3HOBUJHOCTH OOpA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalPaBJICHUSIM.

Ilenp ocBoeHMs mporpaMMmbl yueOHOro kypca «l'eomeTpuss» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE Ppa3BUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, cleuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  MPOAODKEHUS  00pa3oBaHUs IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM F€OMETPUH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
00y4aroluxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroiiuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH OOIINE MAaTEMAaTHUECKUE YMEHMUSI, CBA3aHHbBIE CO
cennPUKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0T0, OHI NMEIOT BO3MOKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPHUECKUX 3HAHUSX B
npo(hecCuOHABHOM NeATEIbHOCTH.

JlocTmKeHre LelnM OCBOCHUS MPOrpaMMbl 00ECIIEUMBAETCS PpEILICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (opMHpOBaHHE NPEICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJIbTYpPbI 1 OCO3HaHHUE €€ B3aUMOCBSI3U C OKPYKAIOLIUM MUPOM;

e (opMHpOBaHHE MTPEICTAaBICHHUS O MHOTOTPaHHUKAX U TeJaX BpallleHus Kak
O BaXHEWIINX MaTEeMaTHYECKHX MOJENSX, MO3BOJISIIOIIMX OIMUCHIBATh U
U3y4daTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHHE YMEHMsI pacloO3HaBaTb Ha YEpTEkax, MOJEIIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJla BPaIICHHUS;

e OBJIAJICHHUE METOJAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPalIeHHs U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHE yYMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
pacCyXJCHHS B XOJ€ PEIICHUS CTEPEOMETPHUECKHUX 3aJad W 3a7ad C
IPAKTHUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00yUaromuxcs,
MO03HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIIICHHUS,



o (dopmupoBanue GYHKIMOHAIBHON IPaMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHHE Paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHITUNA, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalbHBIX JKU3HEHHBIX CUTyallUAX U MPU U3YYECHUU
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus NIPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYECHHBIEC PE3YIIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX Ha YPOBHE HUHTYUTUBHOTO
NO3HAHUA, U OIpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO U TMPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIHUPYET MPOTEKaHUE UHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K JAIbHEUIIIEMY
U3YYECHUIO IIPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCThH IMPEIMETHO-
MIPAKTUYECKOM JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yUYaIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a]a49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B U 3a7ady HAa OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3znanue oOpaza MPOBOAMUTCS C OMOPOM HaA HArISAHOCTh, a
OIepupOBaHUE 00PA30M — B YCIOBUAX OTBJICYEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copepikaresibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B IPOCTPAHCTBEY, «Teia BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOIbKO M0 COAEPKAaTEeIbHbBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha ypPOBHE CPEIHETO 00Iero 00pa3oBaHuUs.

Conepxxanne o0pa30oBaHUs, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacOpeAci€HHbIM 10 ToJaM OOy4YeHHs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJTIO/IEHNEM TPUHIIUITA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOUAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4yarolUuXcs, pacuiupsis U
yrayOnsis e€, o0pasysi MpOYHbIe MHOKECTBEHHbIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

Ha u3yuenue reomerpun orBoaures 2 daca B Henenmo B 10 kimacce u 1 gac B
Hezaento B 11 kiacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX yaca.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM TIOCTPOCHHHM CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3auMHOe pacnosnoxkeHue NpsMBIX B MPOCTPAHCTBE: IE€peceKaronIrecs,
napajuielibHble M CKpeluBaroumecs mnpsmbie. [lapaienbHOCTh MNPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TMapajUlesibHble TMpsSMble B  MPOCTPAHCTBE;
napajyieIbHOCTh TPEX MPAMBIX; MApAJICIbHOCTh MPSMON U TUIOCKOCTU. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMM; Yrod MEXIy NpsSIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: apalielbHbIe TUIOCKOCTH; CBOMCTBA MapalieIbHbIX
rmockocte. IIpocreitme nmpocTpaHCTBEHHBIE (UTYpPHI HA TJIOCKOCTH: TETPadIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPHNEHIUKYJIISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE, NpsMbIE MapajljieIbHbIE M MEPHCHAUKYJSIPHBIE K IJIOCKOCTH,
NpU3HAK NEPHEHAUKYISIPHOCTA MPSIMOM U IUIOCKOCTH, Teopema O MpsSMOu
MEPIEHIUKYJIIPHOW MIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY MNPSIMOMl U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA Yroa JBYTPaHHOIO  yTJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IIOCKOCTH, PACCTOSIHUE
OT MPSMOU JI0 IIIOCKOCTH, TPOEKILIMS PUTYPHI HA TIOCKOCTh. [leprneHauKyaspHOCTh
IJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IIOCKOcTell. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpanHuka. [Ipusma: n-yroiapHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAaKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcta. llupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MUPaMUbl; OOKOBAs U MOJHAs MOBEPXHOCTh MUPAMUJIbI;, TPABUIIbHAS U
ycedéHHasi MnHupamMuaa. OJIEMEHThl TpU3Mbl W TUpamuibl. [IpaBusiibHbIe
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NMpaBWIbHAs NHpPAMUJIa; NpaBUJIbHAs TPEYroJibHash MUpPaMHUAA W TPaBUIIbHBIN
terpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust IpU3Mbl U THPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJE€MEHTh CHMMETPUU B MUPAMKIAX, MapaJlIeIenuIIe1ax, MPaBUIbHBIX
MHOTOTPaHHUKAX.



Brruucnenne »lIeMEHTOB MHOTOTPaHHUKOB: pEOpa, IWaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMUJIBI, TEOpEMa O
rIomaau yceu€éHHoi nupamupl. [lonstue 06 o0béme. O0BEM mUpamMuIbl, TPU3MBI.

[Tomo6upie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEJI.

11 KIIACC

Tesia Bpaimenus

[unuHapuyeckas MTOBEPXHOCTB, oOpasyroiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWimMHIOp: OcCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOCcTU. KOoHyC: ocCHOBaHUWE U BepIiliMHA, 00pa3yroIasi
1 OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, IUaMeTp; IUIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepsl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101 ChEpHI.

N300pakeHne Ten BpallleHHus Ha TIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu e BpaleHrus 1 MHOTOTPAaHHUKOB. MHOTOIpaHHHK, ONTMCAHHBIH
okoJ10 cdepsl; chepa, BliMcaHHASE B MHOTOTPAHHUK, UITH TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
IPSIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM I1apa u miomaab chephl.

[lonoGHbeie Tena B mpocTtpaHcTBE. (COOTHOWIEHUS MEXAY IUIOUIAASIMU
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mumHIpa (MapajieIbHO U MEPIIEHIUKYISIPHO OCH), CEYEHUs KOHYyCca
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHUs Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. ClI0KEHNE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JACUCTBUU € Bekropamu. IlpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatsl Bektopa. Ilpocteiimme 3amaun B
KOOpJMHATax. YTroa Mexay BekropaMu. CKalspHOE INPOU3BEIIEHHUE BEKTOPOB.



BerunciieHre yrioB Mexay IMPsSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTrka» XapakTepU3yrTCs:

I'paxxnanckoe BocniuTanue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMK 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npolLenyp TpaxaaHCcKoro ooOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOIIUIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJOTHUAX, cepax
DKOHOMHKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEU POCCUNCKOTO Hapoaa,
C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYyLIETO.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHU4YECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 33/1a4, PEIICHUH, PACCYKIEHUI; BOCOPUUMYHUBOCTBIO
K MaTEMAaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pduznyeckoe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JI0OPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTHIbIXa, peryJispHas pu3ndeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOM AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuuHbiM  cepaM  MPOPECCHOHAIBHOM  ACSATENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccurn W peamu3oBBIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYeCcKOMYy OOpa30BaHHUIO U



caM00Opa30BaHUIO HA TPOTSIKEHUU BCEU KU3HH; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKO€e BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO AKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpembl, OCO3HaHWEM TJ00aTBLHOTO XapakTepa HSKOJOTHUECKHX TpodseMm;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHUYeCKUX 3HAHWM JJIS pelIeHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEeNbHOCTH, 3TaroB eé
pPa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTUYeCKOW KYJIbTYpOH KaK CPEJACTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBHTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OeUCEUIMU.

1)  Vuusepcanvnvie  no3nasamenvuvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECco8 00yuarowuxcs (oceoenue
Memoo08  NO3HAHUSL — OKpYJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble ornueckue aeiicTBUA:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOLIEHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpeNIeNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTpPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopeursi B (akTax, MAaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA,



e J€JaTh BBIBOJABI C HCIIOJIb30BAHHEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOAUTH TPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3aJauu (CpaBHHUBAThb HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4EToM
CaMOCTOSATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

e HCIIOJB30BATh BONPOCHI KaK MCCIENOBATENLCKUI MHCTPYMEHT IO3HAHMS;
dbopMynupoBaTh BOIPOCHI, (PUKCUPYIOIIUE MPOTUBOpEUHE, MpolJIeMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJEIOBAHUE TI0 YCTAHOBIIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pe3yJibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

e BBIABIITH Ae(PUIMTHI HH()OPMAIUK, TaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1auu;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIIO
pa3IUYHBIX BUIOB M (POPM MPENCTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OLCHUBATH HaAEKHOCTD uH(popMaluu o CaMOCTOSTEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie  KOMMYHUKAMUEHble  Oelicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenne:

e BOCIPUHUMATH U (POPMYITHPOBATH CYKJIEHHUSI B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJYy PEIICHUS
3a/1aul, KOMMEHTUPOBATh MOJYYEHHBIN pe3yIbTarT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJCH, HAIICJICHHbIC HAa TTOUCK
pPELICHUsI; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXICHUSAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApyXHBaTh Pa3U4He U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOI Gopme popMynupoBaTh pa3HOIIACHs, CBOH BO3PAKCHHUS,
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
C Y4€TOM 3aj1a4 MPE3CHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MOHUMATh U UCIIOJIB30BaTh MPEUMYIIIECTBA KOMAHAHOW U MHIUBHUIYaIbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHHUMATH I€Jb COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboThI,
pacnpenensiaTh BUABI padOT, JOrOBapUBaThCA, OOCYXKIaTh IMpoIlecC U
pe3yabTat padoThl; 00001IaTh MHEHUSI HECKOJBKUX JIFOACH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE WITYPMbD» U UHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJIaja B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIHMPOBAaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuusepcanvnvie pecynamuensle oelicmausi, obecneyusaom hopmuposarue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.
Camoopranusamnus:

COCTaBJISATh IJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 pelIeHUsI
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMHU TO3HABaTEIbHOM pedeKcun KaKk OCO3HAHMUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIEcca U pe3yibTaTa
pelIeHUsI MaTEMATUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB,
JTAHHBIX, HAWJEHHBIX OITNOOK, BBISBICHHBIX TPYAHOCTEH;

OIICHUBAaTh COOTBETCTBUE pe3ysbTaTa IEIM U YCIOBHUSAM, OOBACHATH
MIPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBath NOHATUSMHU: TOUKA, IPsIMas, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
T€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pacIlOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTth MOHATUAMM: JABYTPaHHBIA yTOJ, TPaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEHHBIA Yrojl ABYTPAHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPaHHHK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenunes, Ky0).

KnaccupummpoBate ~ MHOTOTpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccu(ukanuy  (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKW; MPaBUIIbHbBIE
MHOTOTPAHHHUKU; IPSIMbIE U HAKJIIOHHBIE PU3MBI, TapaJUICICIUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUL
CBEpXY, COOKY, CHUBY.

Pemmarp 3a7aun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABl IPU PEIICHHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUNA MEXKIY ABYMS
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmars 3a7aun Ha HaxXOXKJIEHHE T€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX  MaTeMaTUYEeCKUX 3aJady Ha BBIYMCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M IJIOLIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUKCIIATH COOTHOLIECHHS MEX 1Y TUIOIIAIIMU
MOBEPXHOCTEN, 00BEMaMU MOOOHBIX MHOTOIPAHHUKOB.



OnepupoBarh MOHATHSIMHU: CHMMETPUS B IPOCTPAHCTBE;, IIEHTP, OCh U
MJI0CKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYpax, MPEICTAaBICHHYIO Ha YepTeKax U
pPUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATraoIINX HECKOIBKO IIaroB PEIIeHHUs, €CIIH YCIOBHS PUMEHEHHUS 3a/T1aHbBI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIME TPOrpaMMHBIE  CpPEICTBA UM DJCKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPHUICCKIX 3a/1ad.

[IpuBoaMTh TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHHU B UCKYCCTBE.

[IpuMeHsTh MONy4YeHHBIC 3HAHUS HA TMPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyalluM W TPUMEHSTh HM3yUYCHHbIE TOHATHS B IMPOIECCE IMOMCKA PEIICHHUS
MaTeMaTH4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha s3BIKE TEOMETPUH, WCCIEAOBaTh ITOCTPOCHHBIE MOJACIHA C
WCITOJIb30BAaHUEM TCOMETPUUCCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXK/ICHUEM I€OMETPUUYECKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs IOBEPXHOCTh, OOpa3zyrolIue
AJIUHAPUYECKON MMOBEPXHOCTH; IIJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIomue
KOHUYECKON TTOBEPXHOCTH, KOHYC; c(peprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CITOCOOBI MOTYYEHUS TEJ BPAICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IMIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHHE IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Boruucnsate  00BEMBI M TIJIOMIATU  TIOBEPXHOCTEM  TeNl  BpalleHHs,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY ¥ ONTUCAHHBIH
okoJio cdepsl; chepa, BlIMCaHHAS] B MHOTOTPAHHUK WJTK TEJIO BPAIICHUS.

BBIYUCIISITE COOTHOMICHHS] MEXIY TUIOMAIASIMU MOBEPXHOCTEH U 00BbEMaMH
OAOOHBIX TEII.

N300pakath u3ydaemble (PUTypbl OT PYKH M C TPHUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BhITIOTHTH (BBIHOCHBIC) IIJIOCKHE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
dburyp: BuI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUA.



W3Bnekatb, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IpumeHsTh paBUIIO Mapajvieaenunesaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEAEHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JEKapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpruecKkue (HaKkThl ISl PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIaralonX HECKOIBKO I1aroB pEeIEHHs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbl
B sIBHOU (popme.

Pemate npocreiilime reoMeTpUYecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOLIEHUU U
HaXO0XJIEHUE F€OMETPUUECKUX BEJIMYMH [0 00pa3naM WiIH alropuT™MaM, NPUMEHSS
W3BECTHBIE METOBI ITPU PELIEHUHU CTAaHAAPTHBIX MATEMATHYECKHUX 3aad.

[IpumeHaTs mOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpyBoAUTH TMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeEHATh MONY4YEHHBIE 3HAHUS Ha MPAKTHUKE: aHAIU3UPOBAaTh PEAJbHBIC
CUTyallUM W TPHUMEHSITh HM3yYEHHbIE TMOHATHS B IMPOLIECCE IMOMCKA PEIICHUS
MaTeMaTUYecKu CQOPMYIHPOBAHHON MPOOIEMBbl, MOJAEIUPOBATh PEAIbHbBIE
CUTyallUM Ha A3bIKE TEOMETPUH, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUUYECKHUX BEJIUYHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuuyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
b K
1 BBenenue B crepeoMeTpuro 10 nommorexa [0
https://m.edsoo.ru/1¢209e37
) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 | bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyYISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 1 1
VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 0 https://m.edsoo.ru/1¢209¢e37
5 MHororpanHuku 11 1 bubmorexa HOK
https://m.edsoo.ru/1c209e37
N bubmuorexa [IOK
6 06 9 1
DEMET MHOTOTPARIHIOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceyeHusl, paCCTOSAHUS U YIJIbI 4 1 brbmmorexa [TOK
P ' P r https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoaudecTBO 9acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/m P Kourposbubie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 T 12
¢J1a Bpattetus https://m.edsoo.ru/1¢209e37
2 OO0BEMBI TET 5 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJUHATHI B POCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpEHME, 0000IICHUE, 7 1 bu6mmoreka [IOK
cUCTeMaTU3alus 3HaHUH https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ceuenus MHOT'OIrpaHHUKOB

KosnuuyectBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE MIOHATHUS CTEPEOMETPUU:
TOYKa, MpsiMasi, IIOCKOCTb,
npocTtpanctso. [IpaBuna
bu6mmoreka [IOK
1 M300paKeHUs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paXeHUs IIIOCKOCTEH,
NapajulebHbIX IPSIMbIX (OTPE3KOB),
CepeHbI OTpE3Ka
[TonsTus: mepecekaronuecs
2 IIJIOCKOCTH, NEPECEKAIOLIUECS 1 bubmmorera LHOK
- 11ep https://m.edsoo.ru/2d8a9c¢99
IpsiMasi ¥ IJI0CKOCTh
[TonsaTHA: nepecekarommecs
3 IIJIOCKOCTH, TEPECEKAIOLIUECS 1 bubnuorexa LIOK
> 1IEP https://m_edsoo.ru/db685e73
IpsiMasi ¥ III0OCKOCTh
3HaKOMCTBO C MHOT'OIPaHHUKaMH,

4 n300pakeHre MHOTOIPaHHUKOB Ha | bubnnoreka [JOK
pUCYHKaX, Ha IPOEKIMOHHBIX https://m.edsoo.ru/a63959%d
gepTexax
HauanpHabie cBenenns o kyoe u

R bubnmoreka [JOK

5 nupamuie, X pa3BEPTKU U MOJIEIH. 1

https://m.edsoo.ru/b30dff38




HauanpHbie cBeneHus o kyoe u

bu6mmoreka [IOK

6 HHPAMITE, HX pASBEPTICHL I MO https://m.edsoo.ru/3d8ffd32
CeueHust MHOTOTPAaHHUKOB
[TonsiTre 06 akCHOMaTUYECKOM

7 MOCTPOEHUH CTEPEOMETPUH: bubnnoreka [HOK
aKCUOMBI CTEPEOMETPUHU U https://m.edsoo.ru/OccScdfe
CJHEACTBUS U3 HUX
[TonsTre 06 akCHOMaTUYECKOM

g IIOCTPOEHUH CTEPEOMETPUM: bubnuorexa [JOK
aKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/239c8cb4
CJIEJICTBHS U3 HUX
[TonsiTue 06 akcMOMaTHYECKOM

9 IIOCTPOEHUH CTEPEOMETPUM: bubnuorexa [JOK
aKCUOMBI CTEPEOMETPUU U https://m.edso0.ru/65c6b106
CJIEJICTBHS U3 HUX
[TonsiTue 06 akcMOMaTUIECKOM
MMOCTPOEHUH CTEPEOMETPHH: bubnuorexa [JOK

10
aKCHUOMBI CTEPEOMETPUHA U https://m.edsoo.ru/258fc245
CJIIEACTBHUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B

1 IIPOCTPAHCTBE: MepeCeKaroIuecs, bubnnoreka [JOK
MapajuleIbHbIE ¥ CKPEIIUBAIOIINEC https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapamiensHOCTh IPSIMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE:!

12 NapajuiebHbIe IIPSMbIE B bubmmorexa [OK

IIPOCTPAHCTBE; 1apaJUIEIBHOCTD
TPEX MPSMBIX

https://m.edsoo.ru/93ad36b3




[MapannenbHOCTh NPSMBIX
IUIOCKOCTEH B IIPOCTPAHCTBE:

bu6mmoreka [IOK

13
[TapamienbHOCT IPSIMOU U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYriab1 ¢ cOHanpaBIEHHBIMU bubnnoreka [HOK
CTOpPOHaMU https://m.edso0.ru/9f4071b9
1 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMHU B bubnnoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: bubnnoreka [JOK
napaJuieNibHbIE TIOCKOCTHU https://m.edsoo.ru/2e18f255
13 CBoiicTBa mapayieIbHbIX bubnuorexa [JOK
IJIOCKOCTEMN https://m.edsoo.ru/e504d656
[Ipocreiimume npocTpaHCTBEHHBIE
19 (burypsl Ha MJIOCKOCTHU: TETPad Bubmmorexa LIOK
P + TETPASD, https://m.edsoo.ru/4a28dc02
KyO, mapaJuiesnenumnes
bu6mmoreka [JOK
20 IT i
OCTPOCHHE CEaCHiH https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 [TocTpoeHune ceuenui
TpoeHHe cenetmH https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota no teme
2 "[IpsiMbl€ U TUIOCKOCTH B bubnnoreka [JOK
npoctpaHctie. [lapamienbHOCTh https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U IJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH NPAMOU 1
P . P bubmuorexa [JOK
23 IIJIOCKOCTH: TIEPIIEHIUKYJIIPHbIE

MpsiMbI€ B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6as5d




[Ipsimble napasuienbHbIe U

bu6mmoreka [IOK

24 IEPIEHIUKYIAPHBIE K INIOCKOCTU https://m.edsoo.ru/0ac11c95

)5 [IpsimMble mapasnienbHbIC U bubnmoreka [JOK
MEPIIEHAUKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHauKyJIApHOCTH bubnuoreka [IOK
IIPSIMOM U TNIOCKOCTH https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHIuKyJISIPHOCTH bubnnoreka [HOK
IPSIMOM U INIOCKOCTH https://m.edsoo.ru/79165d15

)3 Teopema o npsmoit bubnuorexa [JOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.edso0.ru/635c¢5087

29 Teopema o npsimoii bubnnoreka [JOK
MEPIECHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnnoreka [JOK
MEePHEHIUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKynsip U HAKIOHHBIE:

31 paccTostHue OT TOYKHU J0 IIIOCKOCTH, bubnnoreka [JOK
paccTostHue OT MPSMOU 10 https://m.edsoo.ru/33c477d3
IIJIOCKOCTH
[IepneHuKymnsp ¥ HAKJIOHHBIE:

By paccTostHue OT TOYKHU 10 IIIOCKOCTH, bubnnoreka [JOK
paccTosHUE OT IMPSAMOM 110 https://m.edsoo.ru/66fefadd
IIJIOCKOCTH
[IepneHuKynsp ¥ HAKJIOHHBIE:

3 paccTosHUE OT TOYKH J0 MIIOCKOCTH, bubnuorexa [JOK
paccTosHUE OT MPSMOM 110 https://m.edsoo.ru/a5Sb7b8e3
IIJIOCKOCTH

34 [lepnieHIUKYNsIp U HAKIIOHHBIE: bubnuorexa [IOK

PacCTOAHUEC OT TOYKH 0 IIJIOCKOCTH,

https://m.edsoo.ru/dbee22bc




paccTosiHue oT IpsIMOi 10

MIJIOCKOCTH
35 VYTIubl B IPOCTPAHCTBE: YIOJ MEXIY bubnmoreka [JOK
NPAMOU U TJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnuoreka [IOK
JIBYT'PaHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yTOJ, JUHEHHBIA YTOJ bubnnoreka [HOK
JIBYT'PaHHOIO yIia https://m.edsoo.ru/c7c777ed
[lepneHquKyISPHOCTD MIIOCKOCTEM:
38 MPU3HAK NEPIEHAUKYIIPHOCTH bubmmoreia LIOK
P p fl yip https://m.edsoo.ru/ec3e2da3
JIBYX IJIOCKOCTEMN
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
39 MIPU3HAK NMEPICHANKYISIPHOCTH bubnmorexa LIOK
P p fI P https://m.edsoo.ru/ed9e2a8e
JIBYX IJIOCKOCTEMN
[lepneHuKyISIPHOCTD MIJIOCKOCTEM:
40 1| Egﬁas neynefl HUKYJISIPHOCTH bubmmorexa LIOK
P p il yp https://m.edsoo.ru/ba75dc57
JIBYX TJIOCKOCTEH
41 Teopema o TpEX neprneHAnKyIIpax bubmmorexa LIOK
P B P JUKYTIAP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX neprneHANKyIIpax bubnmorexa LOK
PEMa O TPEX TIEPHCHAMIY AP https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHAUKYISIPax bubmmoreia LIOK
PEMa O TPEX TIEPHCHAMIY AP https://m.edsoo.ru/9f246736
KonTponbHas padboTa no remam
44 "[leprieHIUKYIAPHOCTD MPAMBIX U bubanoreka [JOK

mockocTeil" u "YTibel Mexay
MPSIMBIMU U TUIOCKOCTAMH"

https://m.edsoo.ru/5b971ef3




Iloustue MHOI'OI'paHHHKa,
OCHOBHBIC 3JICMCHTbBI

45 MHOTOI'PAHHUKA, BBIIYKJIbIE U bubmmorexa [TOK
P ’ e https://m.edsoo.ru/2d24e873
HEBBIMYKJIbIE MHOTOIPaHHUKU;
pa3BEPTKAa MHOTOI'PAHHUKA
[Ipu3ma: n-yronbpHast npu3mMa; rpaHu
Y OCHOBAHUS IIPU3MBIL; IIpsiMasi U bubnuoreka [IOK
46
HaAKJIOHHAsI IPU3MBI; OOKOBAas U https://m.edsoo.ru/b4ad63ad
I10JIHAsl TOBEPXHOCTh IPU3MBbI
47 [Tapannenenunen, NpsMOYTOJIbHBII bubnnoreka [JOK
napajuiesienuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yrosibHas nupammuiaa,
IPaHU U OCHOBAHUE TUPaMUIbL;
bu6mmoreka [IOK
48 OOKOBAas M TIOJIHAS IOBEPXHOCTH
https://m.edsoo.ru/fblcd0a5
MUpaMU/Ibl; IPABUIbHAS U
yCeu€HHasi nupamMuaa
[IpaBmiibHBIE MHOTOIPaHHUKHU:
MIOHATHE NTPaBUIIBHOIO
49 MHOT'OIPaHHUKA; IPaBUJIbHAS bubnnorexka [JOK
Npu3Ma U MpaBUIbHAsA IUpaMHUIa; https://m.edsoo.ru/074c8865
MpaBUJIbHAs TPEYToJIbHAS TUPaMHUAA
Y TIPaBUJIBHBIN TETPasp; Kyo
IIpencraBienne o NpaBUIbHBIX
50 MHOT'OTPaHHUKAX: OKTad3/ bubmmorexa [OK
P ' P, https://m.edsoo.ru/a0fddSbf
JOJEKA’AP U UKOCADIP.
CummeTpus B IpOCTPAHCTBE:
51 CUMMETpPHS OTHOCUTEIIBHO TOUYKH, bubnnoreka [JOK

HpHMOﬁ, IJIOCKOCTH. DJIEMCHTEI
CUMMCTpPUH B ITUpaMUiax,

https://m.edsoo.ru/b9e777d9




napajiiCcnuieaax, mpaBuIbHbBIX

MHOT'OTPaHHUKAX
Brruuciienue 371€eMeHTOB
52 MHOTOI'PDAaHHHUKOB: pEOpa Bubmiorexa LIOK
p - Peopa, https://m.edsoo.ru/6cdbecef
JTMAroHaJd, YIJIbl
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOYW ITOBEPXHOCTHU IIPSAMOM
53 OPU3MEL, IUIONIAb OCHOBAHUI Enbmorexa IOK
P ’ tman . ’ https://m.edsoo.ru/37d84157
TeopemMa 0 OOKOBOM MOBEPXHOCTH
MPSAMOU MPU3MBbI
[Tnomanp 60KOBOM NOBEPXHOCTH U
ITIOBEPXHOCTHU ITPABUIILHOMN
54 OAPAMUIBI, TEOPEMA O IUIOLIAAN Brommozexa [IOK
DAMURL, 180D man https://m.eds00.ru/5603¢30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MTHPaAMU/IBI
55 KonTponbhas pabota no teme bubnnoreka [JOK
"MHororpaHHuKku" https://m.edsoo.ru/a95f5c04
" bubnuotexa [JOK
56 I1 0 00
OIPITHE OB 0DBEME https://m.edsoo.ru/7ad0020b
N bubnuoreka [JOK
57 006
DM THPAMITIB! https://m.edsoo.ru/235171b3
" bubnuorexa [JOK
38 OOBEM mpamiE! https://m.edsoo.ru/f47dfefd
" bubnuorexa [JOK
> OonEM THpaMmpt https://m.edsoo.ru/79¢10312
bubmuorexa [JOK
60 O0né
PEM THPaMHIH https://m.edsoo.ru/2faadc3f
61 O06BEM IPU3MBI Eubmorexa IIOK

https://m.edso0o.ru/79853608




bu6mmoreka [IOK

62 O0bem npr3vbl ! https://m.edsoo.ru/1e053890
N bubnmoreka [JOK
63 OGbEm npusmbt ! https://m.edsoo.ru/482d3f51
64 KonrponsHas pabora o Teme | bubnunorexa [IOK
"O6BEMBI MHOTOT'PaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpeHmEe, 0600IIEHNE
65 CHCTEMAaTHU3allKs 3HAHHIA. | bubmuoreka [JOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpEeHHE, 0000IIEHNE
cUCTeMaTHh3als 3HAHHH.
Beruncnenue paccTosHAN: MEXY
66 JBYMSI TOUKaMH, OT TOYKH JI0 1 bubnnorexa LIOK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TUIOCKOCTH,
MEXy CKPEIIUBAIOITUMUCS
MPSIMBIMA
bu6mmorexa [IOK
67 Wrorosas koHTpoJsibHas paboTa 1 hitps://m.cdsoo.ru/b9146bc0
[ToBTOpEeHue, 0600611IEHNE
CHCTEMAaTH3aINsI 3HAHUH.
Beruucnenue yrioB: Mex/1
68 CerILII/IBaIOH_IZIrMI/IC}I Hp}IMIZ;MI/I, 1 bubmorexa LHOK
. https://m.edsoo.ru/56765e8b
MEX1y IPSIMOH U IIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTTIOB MEXKIY
IJIOCKOCTSIMU
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KJIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
0
JJ;H Tema ypoxka Beero KonrTpoabsubie IIpakTuueckue i[:;:ennﬂ :)Ig;l)al;(;izlfenbnme
padoThI padoThI pecypenI
Cdepa u map: ueHTp, pajanyc,
1 JUaMeTp; IUIOAAb IIOBEPXHOCTH 1 bubmmorexa [IOK
https://m.edsoo.ru/0341bc2b

chepnl

BsanmMHuoe pacronoxxeHue cepsl

’ Y TUIOCKOCTH; KacaTebHas | bubmuorexa [JOK
IUTOCKOCTH K cdepe; TIIoaab https://m.edsoo.ru/bed12a43
cepsr

3 N3o0pakenue cdepsl, mapa Ha | bubnnoreka [JOK
mwiockoctd. CedeHus mapa https://m.edsoo.ru/bc15f7{2
HunuHapuyeckass HOBEPXHOCTb,

4 o0pa3yromiue UIHHIPIYECKON | bubnuotexa [JOK
MOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
UUJIUHAPUYECKON TOBEPXHOCTH
[ununap: ocHOBaHMS U OOKOBas

5 MOBEPXHOCTh, 00pa3yromas 1 och; | bubnnoreka [JOK
ILIOMIA b OOKOBOM U MOJIHOM https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N3o0pakenue mumHIpa Ha
mockocTy. Pa3séprka nunuHapa.

6 CeueHust HHIKMH]IPA (TUIOCKOCTBIO, | bubnuorexa [JOK

napanielbHOW Win
NepHeHIUKYISPHOM ocH
HWIMH]IpA)

https://m.edsoo.ru/016e25eb




Konnueckas MOBEpXHOCTb,
00pa3yrolne KOHMYEeCKOM

bu6mmoreka [IOK

! IIOBEPXHOCTH, OCh U BEPIIUHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW IMOBEPXHOCTH
KoHyc: ocHOBaHME U BEpIINHA,

8 o0pa3yrolas 1 ocb; IJI0MAAb bubmmorexa [TOK

Ny . https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJHON IOBEPXHOCTH
Y ceuéHHBIN KOHYC: 00pa3yIolue 1 Bu6miorexa LOK
9 BBICOTA; OCHOBaHUS U OOKOBast
https://m.edsoo.ru/1468bab3
MIOBEPXHOCTh
N306paxkenune konyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 CeueHus KOHYyca (IIOCKOCTBIO, bubnnorexa [HOK
napasuieibHOM OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, IPOXOASILIEH Yepe3
BEPILUHY)

1 KomOunarus Ten BpateHus u bubnuorexa [JOK
MHOI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OMMCaHHbBIN

2 okoJ1o cepsl; chepa, BIUCaHHAS B bubnuorexa [JOK
MHOTOTPaHHUK UJIU B TEIO https://m.edsoo.ru/0b136158
BpalleHus

13 ITonsitue 06 00béMe. OCHOBHBIE bubmuorexa [JOK
CBOMCTBa 00BEMOB Tel https://m.edsoo.ru/26a03fb7

N bubnmoreka [JOK
14 OOBEM LITHHpa, KOtTyca https://m.edsoo.ru/5513d87b
15 O0BEM mrapa u omaas chepsl bubmorexa [TOK

https://m.edsoo.ru/d189bde2




[TonoGHble Tena B MPOCTPAHCTBE.
COOTHOIIEHUS] MEXKTY TUIOIAISIMU

bu6mmoreka [IOK

16
MOBEPXHOCTEH, 00BEMaMu https://m.edsoo.ru/810cf1leb
MOAOOHBIX TEN
KoHnTposbHast paboTta 1mo Temam
17 "Teina Bpamenus" u "O0beMBI Bubmaorexa ITOK
" pattt https://m.edsoo.ru/4a33a8ab
Tel
18 BekTop Ha IJI0CKOCTH U B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnosxeHue U BEIUUTAaHUE BEKTOPOB bubmmorexa LHOK
p https://m.edsoo.ru/23f4f089
bu6mmoreka [IOK
20 YMHOKEHHE BEKTOpa Ha YHUCIIO
P https://m.edsoo.ru/dee379¢eb
Paznoxenune BekTopa o Tpém
21 HEKOMIUIAaHAPHBIM BEKTOPaAM bubmmorexa LHOK
p Pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napamienenumnena
Pemenne 3amay, cBI3aHHBIX C
22 OpPUMEHEHUEM IPABUJI AEHCTBUI C bubmorexa LHOK
P PaBi A hitps://m.eds00.ru/5a827900
BEKTOpaMHU
KoopannaTtHO-BEKTOPHLINA METO
23 I I/Ip elIeHUuN reOMep UYECKUX ’ Bubmorexa ITOK
pHp P https://m.edsoo.ru/d3alfe30
3a7a4
[IpssiMmoyronbHas cucrtema
KOOpPJUHAT B IPOCTPAHCTBE.
P poctp bubnmoreka [JOK
24 KoopanHats! BekTopa.

[Ipocrelimue 3agaum B
KOOpauHaTax

https://m.edsoo.ru/48db7058




YTr01 Mexay BEKTOpPaMHU.

25 CkansipHo€ NMpOU3BEICHHE bubmorexa LHOK
https://m.edsoo.ru/725effc4

BEKTOPOB

26 Bbluncnenue yrioB Mexy bubnmoreka [JOK
NPAMBIMU U IIIOCKOCTAMU https://m.edsoo.ru/8efbe78e
KontponbHast pabora o Teme

27 "BeKTOpbl M1 KOOPAUHATHI B bubmmorexa [IOK

" https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpeHnue, 0600IMICHNE U

)3 CUCTEMAaTH3aLMs 3HAHUH. bubmuorexa [JOK
OcHoBHbBIE QUTYPBI, PAKTHI, https://m.edsoo.ru/1780ba5d
TEOpPEMBI Kypca IIaHUMETPUN
[ToBTOpeHnue, 0600IMICHNE U

29 CUCTEMAaTH3aLMs 3HAHUH. bubmuorexa [JOK
OcHoBHBIE QUTYPBI, PAKTHI, https://m.edsoo.ru/078cd184
TEOpEMBI Kypca INITaHUMETPUN
[ToBTOpenue, 06001IeHUE U

30 cHUCTeMaTH3aIlns 3HaHWi. 3a/1auu bubmuoreka [JOK
IUTAHUMETPUU U METOIBI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpenue, 06001IeHUE U

31 cHUcTeMaTH3allusl 3HaHUi. 3a1auu bubmuorexa [JOK
IUTAHUMETPUU U METOIBI UX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpeHnue, 06001IeHNE U

1 cUCTEeMaTu3aIus 3HaHUM. bubnmoreka [JOK

OcHoBHBIE GUTYPHI, HAKTHI,
TEOPEMBI Kypca CTEepEOMETPUHN

https://m.edsoo.ru/74b2ad91




bu6mmoreka [IOK

33 Wrorosas KoHTpOJIBbHASA paboTa 1
https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, o6o0IIeHNE U | bubnunorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTeIbHON NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTarta
7 I'eomerpus
7.1 OrnepupoBaTh NOHIATHSAMU: TOUKA, MPAMAasi, INIOCKOCTh
- [TpyMeHsITh aKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PELLICHUU
' TreOMETPUYECKUX 3a/1a4
73 OnepupoBaTh MOHATUSMH: MAPAJUIEIBHOCTh M MEPHEHIUKYISIPHOCTD
' IPSAMBIX U IJIOCKOCTEN
74 KnaccugunupoBars B3anMHOE PacIioioKEHUE MPSMBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUSIMU: JBYTPAHHBIN YToJl, TPaHy JBYTPAHHOIO YIJIa,
7.5 pebpo IBYrpaHHOro yria, JIMHEWHBIM Yron JBYIpaHHOTO YTJa,
rpagycHas Mepa JByTpaHHOIO yria
OrnepupoBaTh MOHSATUSIMHA: MHOTOTPAHHHK, BBITYKIIBIM U HEBBITYKJIBIHA
7.6 MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOI'PaHHHKA, MPaBUJIbHBII
MHOTOTPaHHUK
~7 Pacnio3HaBaTh OCHOBHBIE BH/bl MHOTOI'PaHHUKOB (IIMpaMujia, IpusMa,
' MPSIMOYTOJIBHBIN Mapaienenune], Kyo)
KnaccudunupoBaT MHOTOTpAaHHUKH, BBIOMpAs OCHOBAHHS IS
- kinaccuukanuu  (BBIMYKJIBIE W HEBBIMYKJIbIE  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TPAMbIE U HAKIOHHBIE IPHU3MBI,
napajuieIeTuneIbl)
- OnepupoBaTb  HOHSTHUIMHU: CeKyllass  IUJIOCKOCTb,  CEYCHHE
' MHOT'OIPAaHHUKOB
210 OOBSACHATh TPHHIIUIBI TIOCTPOCHUS CEUEHWH MHOTOTPAHHUKOB,

HCIIOJIB3Ys MCTO/ CJIICI0B




7.11

Crpouts ce4yeHHMsI MHOTOTPAHHHMKOB METOJOM CJIEOB, BBIIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEpTEeXKU M3 PHCYHKOB MPOCTBIX OOBEMHBIX

buryp: BUI1 cBepXy, COOKY, CHU3Y

7.12

Pemarts 3aaun Ha HaX0Xk/IEHUE FEOMETPUUECKUX BETUYHMH 10 00pa3iam
WM aJNropyuTMaM, NPUMEHSS MU3BECTHBIC AHAJUTHUYECKUE METOJbI IPHU
pELIEHUM CTAaHJAPTHBIX MATEMATUYECKMX 3aJa4 Ha BbIYHCICHUE
PacCTOSAHUI MEXKY ABYMsSI TOUKAMH, OT TOYKH J0 NPSIMOM, OT TOUKHU 10

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIIHUMHUCS ITPAMBIMHA

7.13

PemraTs 3aaa4i Ha HaXO0XACHUE N'COMCTPUYCCKUX BEJIUYHH 10 o6pa3uaM
WM aJirOpUTMaM, NPUMCHAA H3BCCTHBIC AHAIUTUYCCKHUC MCTOJbI IIPpU
PEIICHUN CTaHAAPTHBIX MaTEMaTHYCCKUX 3aJa4 Ha BbBIYMCICHUC YTJIOB
MCKAY CKPCIIUBAOIHUMHUCA ITPAMBIMUA, MCKIY Hp?[MOfI " ITIJIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, ABYI'PDAHHBIX YIJIOB

7.16

7.17

7.18

Beraucisate 00bEMBI M IUIOMIAJAM TTOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mHpamMuga) C OpUMEHCHHEM  (GOpMYJ,  BBIYHCIATH
COOTHOILIEHUS MEX Y IUIOMIA/IIMU IOBEPXHOCTEH, 00bEMaMU MOT0OHBIX

MHOTI'OrpaHHUKOB

OHepI/IpOBaTB MNOHATHUAMU: CUMMCTpPUA B IIPOCTPAHCTBC, LICHTP, OCb U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUU (PUTYPHI

W3Bnekarb, mpeobpa3oBbIBaTh M HUHTEPHPETUPOBATH MHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (PUrypax, MpeACTaBICHHYIO Ha

YepTekax U PUCYHKaxX

[TpumeHsTh reoMeTprueckue (pakThl AJis PEIIEHUs] CTEPEOMETPUUECKUX
3a/1a4, IPEANOoIaraloliuX HECKOJIBKO IIaroB pEeLICHUs, €CIU YCIOBUS

MIPUMEHEHHUs 3aJ1aHbl B IBHOU (hopMme

IIpuMeHATh mHpocCTEWIIHE NPOrpaMMHBIE CPEACTBA M JIEKTPOHHO-
KOMMYHUKAI[UOHHBIE CHCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX
3a1a4

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKHU3HHU, paCliO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh TMOJy4YEHHBbIE 3HAHWUSA HA NPAKTUKE: AHAIW3UPOBATH
pealbHBIe CUTyallUd M INPUMEHATh HU3YyYEHHBIE IOHATHUS B IIPOLIECCE
MOKMCKA pEeLIEHUsI MaTeMaTH4ecKH CQHOpPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh pealbHbIE CUTYallUH Ha S3BbIKE T€OMETPHUU, UCCIIEN0BATh

MMOCTPOCHHBIC MOACIIN C MCITOJIB30BAHUEM I'COMETPUICCKUX MMOHATHH U




TeopeM, ammapara anreOpbl, penaTh MPaKTHUECKUE 3a7auu, CBI3aHHbIE

C HAXOKACHUCM I'COMCTPHUYICCKUX BCIINYHH

11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yJbTara
6 I'eomerpus
OnepupoBarb MOHSTUSMU: HWIMHIpUYECKast MOBEPXHOCTb,
6.1 o0pasyronme UWIMHAPUIECKON TMOBEPXHOCTH, LWJIMHAD, KOHHYECKAas
' MOBEPXHOCTh, O0pa3yrolue KOHUYECKOW TOBEPXHOCTH, KOHYC,
cepuueckas mOBEpXHOCTh
6.2 Pacrio3naBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTyYSHHS TEJl BPALICHUS
6.4 KrnaccudunupoBars B3auMHOE pacnoioKeHue cepbl U MI0CKOCTH
OnepupoBarh MOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIIAPOBOH CJIOH, OCHOBAHUE IIAPOBOTO CIIOSI, BHICOTA
IAPOBOTO CJIOSI, IIAPOBOM CEKTOP
6.6 Bbruucnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TeNl BpalleHMS,
' TE€OMETPHUECKUX TEJI C MPUMEHEHHEM (HOpMYIT
OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BIHCAHHBIA B cdepy u
6.7 OIMCaHHBIN OKOJO cdeprl, chepa, BIUCAaHHAS B MHOTOTPAHHUK HIIU
TEJIO BpaICHUs
63 BBIUUCIATE COOTHOUICHHS MEXAY IUIOMIAIIMH TOBEPXHOCTEH U
' 00bEMaMU MO0OHBIX TET
6.9 N3o0paxkaTs nzydaempie GUTYPHI OT PYKH U C IPUMEHEHHEM MPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IJIOCKHE YEPTEXU M3 PHUCYHKOB MPOCTHIX
6.10 O00BEMHBIX (QUTYp: BUJI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel

BpalICHUA

6.11

W3BnekaTh, MHTEPIPETUPOBATh U MPEOOPa30BbIBATh MH(POPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, MPEACTaBICHHYIO Ha

yepTekax U pUcyHKax




6.12

[TpumeHsaTH reomMeTpruecKue (pakThl 1Jis pEIIeHUs] CTEPEOMETPUYECKIX
3a/1a4, IPEAIoIaralolluX HECKOJIbKO LIaroB PEIICHUs, €CIIA YCIOBUS

MIPUMEHEHHUS 3a/IaHbl B ABHOU (opMme

6.13

OnepupoBarh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BbIYUTAHHA BCKTOPOB U
YMHOXCHHA BCKTOpAa HAa YUCIIO, O6’b$ICH$ITB, KaKHMH CBOMCTBaMH OHHU

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTL IOHATHUAMU: ACKAPTOBbI KOOPAMHATHEI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BCKTOPOB, KOOPAHUHATHI BCKTOPA,
yrojia MEXKAY BCKTOpPAMH, CKaJI[ApHOC [IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HNPOU3BCACHUEC BCKTOpA HA YUCIIO, YI'OJ
MCKAY BCKTOpaAMH, CKAJIIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
10 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IIJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHAT

Pemate 1mpocreiimme TIeOMETpUYECKHE 3aJadyd  Ha INPUMEHEHHUE

BCKTOPHO-KOOPAHWHATHOI'O METOda

6.20

6.21

6.22

Pemate 3amaum Ha J0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLIECHUH M
HaXO0XJACHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3laM WiK alropuTMam,
NIPUMEHSAS.  M3BECTHBIE METOAbl IMPU  PELIEHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATH TPOCTEHINNE IPOTrPaMMHBIE CPEICTBA M JJICKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U

JKHU3HH, paCliIO3HABATH MMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHATh MONyYEHHBIE 3HAHUS Ha MPAKTUKE: aHAIW3UPOBATh
peayibHble CUTYallud W MPUMEHSATh M3YYEHHbBIE MOHSTHUS B Ipoliecce
MOMCKA pELIeHHUs MaTeMaTHYecKd C(OpMyTUpOBAaHHON MNPOOIIEMBI,
MOJIETTMPOBATh peajbHble CUTYallUU Ha SI3bIKE T€OMETPHUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEH C UCIOJB30BAHUEM FE€OMETPUUECKUX MOHATHH U
TEopeM, afrnapara anredpspl, pemarb NpakTHYeCKUe 3a7au, CBI3aHHbIE

C HAXOKACHUECM I'€COMCTPUYICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

7.1

7.2

I'eomerpus

OcHoOBHbIE TIOHATUSA cTepeoMmeTpur. Touka, mpsmas, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 aKCHMOMATHMYECKOM IIOCTPOCHHUU  CTEPEOMETPUM:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

B3aumHOe pacmonoxxeHue IpAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJIibHble M CKpemmBaromuecs npsMble. IlapamiensHocTs NpAMBIX U
IJIOCKOCTEM B  IPOCTPAHCTBE: MapAJUICJIbHBIE IpsSMBIE B  IIPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX NPAMBIX, NApaUIEIbHOCTh NPSIMON M INIOCKOCTU. YTIIBI C
COHANPABJIICHHBIMA CTOPOHAaMH, YroJI MEXKAy IpPsAMBIMA B IPOCTPAHCTBE.
[lapamienpHOCTh  IUIOCKOCTEH: [apajuleJibHble  IUIOCKOCTH,  CBOMCTBA
napajieNIbHBIX  TuIockocTeil. [lpocreiiimme mpocTpaHcTBeHHBIE (UTYpBI  Ha

INIOCKOCTHU: TCTPARP, Ky'6, mapajiiCICIumIiCa, IoCTPOCHUC CeueHH I

7.3

IlepneHAUKYIAPHOCTE HPSAMOM M IIIOCKOCTH: IEPIEHIUKYISPHBIE IIPSIMBIE B
MIPOCTPAHCTBE, MpsAMBIC IAPAUICIBHBIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHEHAMKYJISAPHOCTH MPSAMOM M IUIOCKOCTH, TEOpeMa O IpsMOM
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YIOJI MEXKIY HPSIMOU H
IJIOCKOCTBIO,  IBYI'PAHHBIM  YroJl, JIMHEWHBIA Yrojl JBYIPaHHOrO  yrIua.
[lepneHuKyIsp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHUE
OT MPSIMOH 10 TJIOCKOCTH, MPOEKLIUs (PUTYpBI Ha IIIOCKOCTh. [leprneHaAuKynsipHOCTh
IJIOCKOCTEH: NMPHU3HAK NEPIEHIUKYIAPHOCTH JBYX ILUIOCKOCTEH. Teopema o Tpéx

NEpNCHAUKYIIApax

7.4

ITonstue MHOI'OrpaHHHUKA, OCHOBHBIC J3JICMCHTBI MHOTI'OT'PaHHHKA, BBIITYKIILIC U
HEBBIMYKJIbIE MHOTOI'PDAaHHUKH, Pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yronapHas
npu3Ma, rpaHd U OCHOBAHHA IIPU3MBI, IIpAMasd U HAKIIOHHAsA IPU3MBI, OoKkoBas u
MOJIHAS MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajuiesienuIe] U ero coucrsa. Ilupamupa: n-yronpHas nupamMuaa, TpaHU U
OCHOBaHHE MUPaMH/JIbl, OOKOBAsI U TIOJIHAS TOBEPXHOCTh MUPAMU/IbI, IPABUIbHAS U

yced€HHass MNHpaMHJa. OJEMEHTBl MNpHU3Mbl W nupaMuiabl. [IpaBuibHbIE




7.5

7.6

7.7

MHOT'OTPaHHUKH: MOHATHE MPABWIBHOTO MHOTIOTPaHHUKA, NpaBUiIbHAs NPU3Ma U
NpaBUjibHAs MUpaMUJa, TMPaBWIbHAS TPEYrojibHas NUPaMHUAa U MPaBUIbHBIN
terpasap, ky0. IlpencraBienne o MNpaBUIIBHBIX MHOTOTPAaHHHUKAX: OKTadp,

nonexa’ap u ukocadapyrue CeueHust MPU3Mbl U TUPAMUIbI

CummeTpusi B TNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETpPUM B NHpaMUJax, MapaulelieluIenax,

MMpaBHUJIbHBIX MHOTOTpaHHUKaX

Bbruuciienue 371eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. [lmomians
OOKOBOH TIOBEPXHOCTHM U TIOJHOH IOBEPXHOCTH HPAMOM HPU3MBI, IUIOIIAIb
OCHOBAHHUH, TeOpeMa 0 OOKOBOW MOBEPXHOCTH MPSAMOH Mpu3Mbl. [ Lomans 60xoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IIPABWIBHOM NUPAaMUIbl, TEOpPEMa O ILIOLIAIU

yceu€HHoi nupamupsl. [Tonstre 06 00bpéMe. OOBEM MHPaAMUIBL, TIPU3MBI

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY — IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEIT

11 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

6

I'eomeTpus

6.1

[{unHapuyeckass MOBEPXHOCTb, 00pa3ylolie HIUHIAPUYECKONW IMOBEPXHOCTH,
OCb IWIMHAPUYECKOW moBepXHOCTH. LlunmuHzap: ocHoBaHus U OoOKOBas

IMMOBCPXHOCTD, o6pa3y10u1a;1 1 OCh, IJ1omIaab OOKOBOM M IMOJIHOM MMOBEPXHOCTU

6.2

6.3

Konnueckass TOBEpXHOCTh, OOpa3yroIIMe KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyc: OCHOBaHME U BeplInHa, 00pa3yrorast
U OCh, IUIOMAAb OOKOBOW M TIONHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yromiye U BbICOTa, OCHOBaHMS U OOKOBasi TOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIOLIalb HOBEPXHOCTH ceprl. Bzanmuoe

pacnosioxkeHue cepbl U INIOCKOCTH, KacaTelabHasl INIOCKOCTh K cdepe, IUIoNalb

cepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha IJIOCKOCTH. PEBBépTKa MUIIMHAPA 1 KOHYCa

6.5

KomOuHanmu Ten BpalieHHs W MHOTOTPAaHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIN

OKOJIO C(I)CpLI, cq)epa, BIIMCAHHAA B MHOT'OT'paHHUK, UJIA TCJIO BpAlICHUSA

6.6

[Tonsitne 06 o6béMe. OcHOBHBIE CBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
OpSIMOYTOJIBHOTO Tapajuiesienumena u cieactsus u3 He€. OOBEM IWIMHIpA,

koHyca. O0BEM mapa u miomaab chepol




[MomoOuble Tema B mpocTpaHcTBe. COOTHONIICHHS MEXKAY — IUIOIMIAIIMU

o7 MOBEPXHOCTEH, 00bEMaMHU MOAOOHBIX TET
6.8 Ceuenust nuauHApa (MapauieibHO M MEPHEHANKYISIPHO OCH), CEYEHUs KOHYyca
' (mapanenbHOE OCHOBAHUIO U IPOXO/SIIEE YEPE3 BEPILUHY), CEUEHUS 11apa
BexTop Ha miockoctu M B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAHHE BEKTOPOB.
6.9 YMHOkEHUE BEeKTOpa Ha yuciio. Pa3noxkeHne BeKTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. IlpaBwio mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUI C BEKTOpaMU
[IpssMoyrosbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopawHaTel BeKTOpa.
6.10 [Ipocreitine 3amaun B KOOpJAWHATax. Yroil Mexay BekTopamu. CkaisipHOe

MMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCXKAY IMPSAMBIMHU W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO—BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUICCKHUX 3a1aY




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHONH NMPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnagenue merogamu JOKa3aTeNbCTB, aJfOPUTMAMM PELIEHUS 3a/ay;
yMeHue (GpopMylupoBaTh U ONEPUPOBATH MOHATUSAMU: ONpEIEICHHE,
aKCUOMa, TeopeMa, CIEICTBUE, CBOMCTBO, IMPHU3HAK, J10KA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  HIPUMEHATh  HMX;  YMEHHE
dopmynupoBaTth 00paTHOE ¥ IPOTUBOIOJIOXKHOE YTBEP)KICHUE,
IPUBOAUTH MpPHUMEPbl U KOHTPIOPUMEPHI, MCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHAYKIUU; IPOBOJUTH AOKA3aTEIbHbIE PACCYXKACHUS
IpU peIleHUH 3a/a4, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
paccyX/JeHU; yMEHHME OIEepUpPOBATh IMOHATUSMH: MHOXECTBO,
MIOJIMHOXKECTBO, OIEpallMi HaJl MHOYKECTBAMH; YMEHHUE HUCIIO0JIb30BaTh
TEOPETUKO-MHOKECTBEHHbIN  anmapar Juisi OIMCaHUS  pealbHBIX
IIPOLIECCOB U SIBIIGHUI U MPH PELIeHUHU 3a/1a4, B TOM YHUCIE U3 IPYTUX
y4€OHBIX IPEIMETOB; YMEHHE ONIEPUPOBATh OHATUAMU: Tpad, CBA3HbBIN
rpad, AepeBo, LHUKI, Ipad Ha IJIOCKOCTH; YMEHHE 3a/laBaTh U
OMMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCIOIB30BaTh rpadbl MpH

pCUICHUHN 3a1a1

YMeHHe onepupoBaTh MOHATUSIMH: HATYpPaJIbHOE YUCIIO, LEI0e YHCIIO,
CTENEHb C IeJIBIM TMoKa3aTesieM, KOpEeHb HaTypalbHOM CTENEHH, CTETICHb
C palMOHAJIBHBIM  TIOKa3aTejleM, CTEeNeHb C JIeWCTBUTEIbHBIM
nmokasarejeMm, Jjorapudm Yucna, CHHYC, KOCHHYC U TaHIEHC
MPOU3BOJIBLHOTO YHCJIA, OCTATOK MO MOMYJI0, PAIlMOHAIBHOE YHCIIO,
UppallMOHANIFHOE  YHUCJIO, MHOXECTBa  HATypajbHBIX,  IEJBIX,
palMoOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINIM OOIUI JIeTUTeNh U HaNMEHbIIee
obmee kpaTHOe, airopuT™ EBKIIMIA TIpH pEIICHUH 3a/1a4; 3HAKOMCTBO
C Ppa3IUYHBIMU TMO3UIUOHHBIMM CHUCTEMaMM CYHUCIICHHS; YMEHHE
BBITIOJTHATH BBIYMCIICHUE 3HAYCHUM U TTPeoOpa30BaHUs BRIPAXKEHUN CO

CTCIICHAMUA U J'IOI“apI/I(l)MaMI/I, Hp606p330BaHI/I}I IlpO6HO-paI_II/IOHaJ'ILHBIX




BBIPXKEHUI; YMEHUE ONEPUPOBATh MOHATUSMU: MOCIEA0BATEIbHOCTD,
apudmernueckass ~ TPOTpPECCHsi,  TeOMETpHYECKas  IpOrpeccus,
OecKOHEYHO yObIBarolasi TeOMETpUYEeCKass MpPOrpeccusi; yMeHHE
3a/aBaTh  IOCJIEJIOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKYppeHTHBIX  (GOpMyJ;  yYMEHHME  ONEpUPOBATh  MOHATUSMHU:
KOMILJIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOJYJb U
apryMeHT KOMILUIEKCHOTO 4ucia, opMma 3alucyu KOMIUIEKCHBIX YHCel
(reomerpuveckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTb
MIPOU3BOJIUTH apu(mMeTndeckue AeUCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHI  UCIOIB30BAHUS  KOMIUIEKCHBIX  YHCEJ;
ONEpPUPOBATh MOHATUAMM: MaTpuma 2x2 u 3x3, omnpeaeiuTeNb

MaTpHUILIbl, T€OMETPUUECKHUI CMBICII ONPEAETUTENS

YMmenue OIICPpHUPOBATH MOHATHAMU: pallUOHAIBHBIC, UPPALUOHAJIBHEIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHA W HCPABCHCTBA, HUX CHUCTCMbI;, YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hpeo6pa3013aHHe, YpaBHCHUC,
HCpPaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIBHOCTHb
ypaBHeHHﬁ, HCPaBCHCTB MW CHUCTEM, YMCHHC PpCHIATb YPaBHCHUA,
HCPABCHCTBA WU CHUCTCMbI C IOMOIIBIO PA3JIAMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHs, HCEPABCHCTBA MW CHCTEMbl C IApaMETpOM; IIPUMCHSATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBbI JJIS1 PCHICHUA MAaTEMAaTUYCCKHUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacren HAaYKH U peaﬂBHOﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, YETHOCTh (DYHKIIMH,
MEePUOJUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(GyHKIMH, SKCTpeMyM (YHKIIMU, HauOoJIblIee 1 HauMEHblIIee 3HaUeHUs
(GyHKIIMM Ha TPOMEXKYTKE, HenpepbhlBHAs (QYHKIHS, aCHUMITOTHI
rpadpuka (yHKIMM, TepBas M BTOpas MPOU3BOAHAA (DYHKIUH,
TEOMETPUUYECKUM M (U3MUECKHI CMBICT TPOU3BOIHOM, IEpBOOOpa3Has,
OTpeNleIEHHBI MHTErpajl; YMEHHE HaXOAWUTh ACHUMITOTHI Tpaduka
(YHKIUM; yMEHHE BBIYMCIATH IMPOU3BOJHBIE CYMMBI, MPOU3BEICHUS,
YaCTHOTO U KOMITO3UIIUH (PYHKIUI, HAXOAUTh ypaBHEHUE KacaTebHOU
K rpaduky GyHKIUH; YMEHUE HAXOJIUTh MPOU3BOJIHBIE FIIE€MEHTAPHBIX
(GyHKIMH; YMEHHE HCHOJb30BATh IMPOU3BOAHYIO JJIS HCCIEI0BAHHS
GbyHKIUH, HAXOAUTh HAUOOJBIINE M HAUMEHbBIINE 3HaUCHUS (PYHKUNT;
CTpOUTh TIpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM  armapara

MAaTE€MaTUYCCKOT O aHaIn3a,; IPUMCHATD ITPOU3BOJHYIO I HAXOXKIACHUSA




HAWJIY4llleTO pEIIEHHUS B MPHUKIAAHBIX, B TOM YHCIE COIMUAIBHO-
SKOHOMHYECKUX U (PUINYECKUX 33]]a9axX; HAXOIUTh IJIOMAIN U 00bEMBI
(bury ¢ moMouIp0 UHTErpalia; MPUBOAUTH MPUMEPHI MATEMAaTUUECKOTO

MO/JICIIMPOBAHUS C TOMOILBIO AU(PepeHIINATbHBIX YPaBHEHUI

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GyHKIMS, KOMITO3UIMS (QYHKIUHA, TUHEHHAsS (YHKIMS, KBaJpaTHYHAS
GbyHKUMsA, ~ pauMoHaNbHAas  (QYHKUUS,  CTeNeHHas  (yHKUus,
TPUTOHOMETpHUYecKne (yHKIUU, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢GbyHKIMM, TOKa3aTenbHass W JorapupmMuueckas (QyHKIUH, yMEHUE
CTPOUTH IpadMKH W3YYCHHBIX (YHKIHH, BBIIOIHATH MPEOOpa3OBaHUs
rpaduKoB (GYHKUIUH, UCTIONB30BaTh TPa(QUKH ISl U3yYEHHUS TPOLIECCOB
Y 3aBUCHMOCTEH, NPU PEIICHNH 33134 U3 APYTUX Y4eOHBIX MPEIMETOB
W 33/7a4 U3 peajbHON JKWU3HU; BBIpaKaTh (OpMylIaMu 3aBHCHMOCTH
MEKIY BETMYMHAMH; UCTIOJIb30BAaTh CBOICTBA U TpaduKu QYHKIMN ISt
peleHus ypaBHEHUH, HEPAaBEHCTB U 33]1a4 C ITapaMeTpaMu; H300paxarhb
Ha KOOpAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHUIA,

HCEPAaBCHCTB U UX CUCTCM

YMeHue pemniatb TEKCTOBBbIE 3a/lay Pa3HbIX TUIOB (B TOM YHUCIIE Ha
IPOLIEHTHI, JOJIM U YaCTH, Ha IBUXKEHUE, paboTy, CTOUMOCTb TOBAPOB U
yCIIyT, HAJIOTH, 331a4y U3 00JIaCTH yNpaBICHUS TUUYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTABIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI 110 YCJIOBHIO 3a/1a4M, MCCIIEJOBATh IOJ[yYEHHOE PEIICHUE H
OLIEHUBATh MPaBJIONOJ00HOCTh PE3yJbTAaTOB; YMEHHE MOJIEIUPOBATh
peanbHbIe CUTYyallMd HA S3bIKE MATEMAaTHKH; COCTABIISITH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBl II0 YCIOBHUIO 3ajJayH,
HCCIIE0BATh IIOCTPOEHHBIE MOJEIM C MCIONb30BAaHUEM ammapara

anreOpbl, HHTEPIPETUPOBATD MOJYYSHHBIH pe3yabTaT

YMeHue ornepupoBaTh TMOHATHSMHU: CpeaHee apu(pMETHUYECKOE,
Me/raHa, HauOoJiblliee ¥ HauMEHbllee 3HaYeHUs, pa3Max, AUCIepcus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIIOBOrO HabOpa; yMEHHE MW3BIIEKATh,
MHTEPIPETHPOBaTh MH(OpMAIMIO, MPEACTABICHHYI0 B TabauIax, Ha
auarpammax, rpaukax, OTpa)xarollyro CBOMCTBa pealbHbIX MTPOLIECCOB
U SBJICHUH; NPEACTaBIATh WH(POPMAIMIO C TOMOIIBIO TabIUIl MU
auarpamMm; HUCCICA0OBATb CTATUCTUYCCKHE JaHHBIC, B TOM YHCIIC C

MNPUMCHCHUCM Fpa(l)I/I‘-ICCKI/IX MCTOHOB W OBJICKTPOHHBIX CPCACTB,




rpau4ecKd HCCIEeI0OBaTh COBMECTHBIC HAONIOJACHUS C ITOMOIIBIO

JyarpaMM pacCEeUBAHMS U JIMHEWHOU perpeccuu

YMeHHe OomnepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT U CIIy4allHOE
COOBITHE, BEPOSITHOCTH CIy4allHOro COOBITHS; YMEHHE BBIYMCIATDH
BEPOSITHOCTh C MCHOJB30BaHUEM TPaPHUUECKUX METOJIOB; MPUMEHSThH
(GopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHON
BEpOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKTHl U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONEpUPOBATh IOHATHUAMM: CiydalHas BEJIMYHMHA, PACIPEIACICHUE
BEPOATHOCTEH, MaTEMaTUYECKOE OKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIly4yailHOH BeNWYHMHBI, (YHKUUH pacmpenesneHust |
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0OKa3aTe€IbHOTO W  HOPMAJIBHOIO
pacupeneneHnid; YMEHHE HCIIOJIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Ulsl peleHus 3a/1a4; 3HAaKOMCTBO C IMTOHATUSMU: 3aKOH
OOJNIBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YMEHHUE
IPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKOHAa OOJIBLIIMX YHCENl B
MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE OIEpPUpPOBATh
MOHATUSIMM: COYETaHHWE, IEPECTAHOBKA, YHUCIO COYETAHHM, YUCIO
NepecTaHoBOK; OmHOM HpIOoTOHA; yMEeHUE IPUMEHSITh KOMOMHATOPHBIC
(bakThl U pacCcyXACHUs Ul pelleHHs 3a/1a4; OLEHUBATh BEPOSATHOCTH
peabHbIX  COOBITUH; COCTaBJISATH BEPOSATHOCTHYIO MOJENb U

UHTEPIPETHUPOBATH NOJYUECHHBIH pe3ysbTaT

YMeHue onepupoBaTh MOHATUSAMHU: TOYKa, IMpsMas, IIJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYMHA YyINa, IJIOCKUH yrod,
JBYTPaHHBIA yroJl, TPEXIPAHHBIM Yroj, CKPELIMBAIOLIMECS MpPSMBIE,
NapajuiebHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX U IUIOCKOCTEH, Yron
MEXY NPSAMBIMH, YToJl MEXIY HMPSIMOW U IUIOCKOCTBIO, YTOJl MEXKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH /10 TNIOCKOCTH, PACCTOSIHUE MEXKTY
NPSIMBIMHU, PAcCTOSIHUE MEXIY IUIOCKOCTSAMH; YMEHHE HCIIOIb30BaTh
MpU pEelIeHUH 3a/ay H3y4yeHHble (DaKThl U TEOpPEeMbl IUIAHUMETPHH;
YMEHHUE OILICHMBATh Pa3Mepbl 0OBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTH
MaTeMaTHYeCKHe MOJENH C MOMOUIbI0 I'€OMETPUUYECKUX MOHATUN U

BCJIMYHWH, PCIIATh CBA3aHHLIC C HUMU ITPAKTHUYCCKUC 3aa4Nn

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL (GUTYpBl, 00bEM GUTYDHI,
MHOT'OTpaHHUK, IPaBUJIbHBIN MHOTOI'PaHHUK, CEYEHHE MHOTOTPaHHUKA,

Ky0, Mapaijenenurnes,, nNpusMa, nupamuaa, Gurypa u HOBEPXHOCTh
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BpallleHUs, UUIMHAP, KOHYC, 1ap, cdepa, Mmiomanb cepsl, miomaib
MOBEPXHOCTU MUPAMUbI, TPU3MBI, KOHYCa, IIMIUHApa, 00bEM KyOa,
MPSIMOYTOJIBHOTO MapajulelieluIela, TUupaMuabl, TPU3MBbI, LWIAH]IPA,
KOHYyca, 11apa, pa3BEpTKa NOBEPXHOCTH, CEYEHUSI KOHYCa U LIWJINHAPA,
MapajieJbHbIE OCH HWJIM OCHOBAHHUIO, CEUYEHHE I1apa, IJIOCKOCTb,
Kacaromascs cepbl, HWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300paxaTb MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpAlllEHUs, UX CEUEHUs, B TOM YHUCIE C IOMOLIBIO 3JIEKTPOHHBIX
CPEICTB; yMEHHE TPUMEHSATh CBOMCTBA TI'€OMETPUUYECKUX (uUryp,
CaMOCTOSITENIFHO (HOPMYIUPOBATh OINpPENEICHUsT H3ydaeMbIX (QUryp,
BBIJIBUraTh THUIIOTE3bl O CBOMCTBAX M IPU3HAKaX T'€OMETPUYECKUX
¢uryp, 0OOCHOBBIBaTh WJIHM OIPOBEPraTh HX; yMEHHE IPOBOJUTH
kinaccupukanuo (GUryp MO Pa3IUYHBIM IpPHU3HAKaM, BBITOIHAThH

HGO6XOILI/IMBIG JOMMOJIHUTCIIbHBIC ITIOCTPOCHHUA

YMeHune omnepupoBaTh TMOHATUSIMHU: JIBIDKEHHE B TMPOCTPAHCTBE,
napajuieNbHbIN IepeHoCc, CHMMETPHS Ha MJIIOCKOCTH U B MPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3zoBaHue NOA00MS, MOMOOHBIE (GUTYpHI, YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE PUTYPHI, B TOM YUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BAaTh T€OMETPHUUYECKUE OTHOIICHHS
MpU PELICHUH 3aJa4; HaXOJUTh F€OMETPHUYECKHE BENUYHMHBI (AJMHA,
yroJ, TUIOmaab, 00bEM) TPH PEIICHUH 3a]ad U3 APYIHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHUE BBIYUCIISITH T€OMETPUUECKUE
BEJIMYUHBI (JIJTMHA, YTOJI, IUIOMIaAb, 00BEM, TUIONIAAh MTOBEPXHOCTH),
WCIONIB3YSl M3Y4YeHHbIE (HOPMYNBI U METOABI, B TOM YHCIE: IO
MMOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IMJIMHIPA, TUIOMAIL CPEpHI;
00BEM Ky0a, IPSIMOYTOJIBHOTO Mapauiesenureaa, TUpaMuIbl, PU3MBbI,
UWIMHApaA, KOHYyCa, IIapa; yYMEHHWE HAaXOJIWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX (GUryp

12

YMmenue OIICpHUpPOBATH INOHATHUAMMN: IpsAMOYTOJIbHaA cucrema
KOOpAuHAaT, BEKTOP, KOOPAWHATEI TOUKHU, KOOPAWHATHI BEKTOPA, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOpPA HA YHCJIO, PA3JIOKCHUEC BCKTOpPA 110
6331/10}7, CKaJIIpHOC IMPOU3BCACHUEC, BCKTOPHOC IIPOU3BCIACHUC, YI'OJI
MCKAY BCKTOpPAMU;, YMCHUC HCIIOJb30BaTh BCKTOpHBIﬁ u
KOOp}IHHaTHBII)’I METOO MJIA PCIICHHUA TCOMETPHUYCCKUX 3aJdad M 3adad

JPYTUX y4eOHBIX MPEAMETOB
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YMeHue BbIOMpaTh NOAXOIAMIMM METON JAJisd pEeUIeHHUs 3aJayu;
MOHMMAHHUE 3HAYMMOCTU MAaTeMaTUKU B HM3YUYEHHH NPUPOJHBIX U
OOIECTBEHHBIX IMPOIECCOB M SBJICHMI; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHUE IPHUBOAMTH
MpUMEPbl MATEMAaTUUYECKUX OTKPBITUM POCCUHUCKOM UM MHUPOBOH

MaTeMaTHYECKOU HAYKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Koxn

1 Hucna u BBIYUCICHUS

1.1 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEl

- Panmonanbhbple  uyucia. OOBIKHOBEHHbIE M JECATHYHBbIE JPOOM, IPOLIEHTHI,
' 0eCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmerndeckuil KOpeHb HaTypalIbHOH creneHu. [leiicTBus ¢ apupMeTHIECKUMU
' KOPHSMH HaTypaJIbHOU CTEIICHU

14 Crenenp ¢ wnensiM mnokasareneM. CTelneHb € palMOHAIBHBIM IIOKA3aTEIIEM.
' CBoiicTBa cTENeHU

s CuHyC, KOCHMHYC W TaHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOIrO apryMeHTa

1.6 Jlorapudm umcna. JlecaTUuHbIe U HATYypaJIbHBIE JTOrapH(pMbI

JlelicTBUTENbHBIE 4YKCIA. ApUMETHUECKHE OIepalud C JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnmxE€HHbIe BBIYUCIIEHNUS, TPaBUIIa OKPYTIIEHUS, IPUKHUJIKA U OLIEHKA
pe3yJibTaTa BIYMCICHUN

1.8 [IpeoOpazoBanue BeIpaKeHUN

1.9 KommiekcHele uncna
2 YpaBHEHHUsI U HEpABEHCTBA

2.1 [enble 1 1poOHO-pallOHANIbHBIE YPaBHEHUS

2.2 HppaunoHaiibHbIe ypaBHEHUS

2.3 Tpuronomerpruueckue ypaBHEHUS

24 IToka3zaTenbHble U JOrapuPMHUUECKUE YPABHEHUS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppaunoHaibHpie HEpaBEHCTBA

2.7 [Toka3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11

Martpuiia cuCTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI




3 OyHK1MU U Tpaduku
31 OyHK1UA, cmocoos! 3ananus Gyaknuu. 'padux dyaknuu. B3aumuo oOpaTHBIC
' ¢ynkuuu. Yétneie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKINHN
OOnacte ompeneneHuss U MHOXeCTBO 3HaueHMd ¢ynkuumu. Hymm QyHKmmm.
39 IIpomMexxyTkM  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIMH.
' MaxkcumymMbl 1 MUHUMYMbI (GyHKUMU. HanOospliee u HauMeHblee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
33 CrenenHass ¢GyHKUMsA C HaTypajJbHbIM M LEJbIM IOKa3zaresneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.5 IToka3zarenbHas u sorapudmuyeckas GyHKIUU, X CBONCTBA U TpaduKu
36 Touku paspsiBa. Acumnrtorsl rpadukoB Qynkuuid. CoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33AaHUSI [1OCJIE0BATEILHOCTEN
3.8 Apudmernuaeckas u reomeTpuaecKkas mporpeccun. @opmyiia CII0KHBIX MPOLEHTOB
4 Havana marematnueckoro aHanusa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTapHBIX QYHKIIMH
[IpuMeHeHHe NPOU3BOIHOM K MCCIEJOBAHUIO (YHKIMH HAa MOHOTOHHOCTb HU
4.2 sKkcTpeMyMbl. HaxoxxieHue HaubobIIero 1 HaMMEHbLIETo 3HaYeHUs! (QYHKIMU Ha
OTpE3Ke
4.3 [lepBooGpasnas. MHTterpain
5 MHoxecTBa 1 JOrHKa
5.1 MHo3ecTBO, Onepaluy HaJl MHOKecTBaMu. J{narpamMMmel Ditsiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IMIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 MOBEPXHOCTH BpalCHUS




7.5

Koopaunatsl 1 BEKTOpBI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: ajiredpa ¥ Hayajla MaTeMaTHYECKOT0 aHalIM3a, TEOMETPHUSI.
['eometpusi. 10-11 kmaccel: yueb. 115 oOieoOpa3oBat. opraHu3aiinii: 0a30BbIN U

yriabma. ypouu/ JI.C. Atanacsis u zip.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
['eometpust : M34 10—11-e kacchl : 6a30BbIi U YIIIyOJIEHHBIA YPOBHU :
MeToanYecKkre pekoMmenaanuu K yaeouuky JI. C. Atanacsana, B. ®@. byry3ona, C.

b. Kapomnesa u ap. — Mocksa : [Ipocsenienue, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

O0P "T'eomerpus 10 kmacc"

O0P "I'eomerpus 11 kmacc"

Marematuka. ['eomerpust. UnTepakTuBHbIe 3a0anusa 10 kacc.

Marematuka. ['eomerpus. UHnTepakTuBHbIE 3a0anus 11 knacc.

Hudposoit kypce "I'eomerpus” 10 knacc

[Hudposoit kypce "T'eomerpus” 11 knacc

bubmuorexa S0P 'eomerpust 10-11 kmacc. MHororpannuku. Tena BpaiieHus.

Crepeometpus. Harnsaiasle ypoku



PABOYAS ITIPOTPAMMA
(ID 7737951)

yueOHoro npeamera «BeposiTHOCTb U CTATHCTHKA.
ba3oBblil YpOBEHb)

s ooygaromuxest 10-11 kmaccoB



MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydae6HOTO Kypca «BepoSTHOCTh U CTaTHCTHKA» 6a30BOTO
ypoBHs st oOydatomuxcst 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DenepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHHWIO, W TPAIUIMKA POCCUHUCKOTO 0Opa30BaHUS.
Peanm3arus mporpaMmbl 00€CTICUNBAET OBJIAJICHUE KIIFOUEBBIMU KOMITETCHITUSIMH,
COCTaBIISIIONIMMH OCHOBY JIJIi CaMOpPa3BUTHS W HEMPEPHIBHOTO 00pa3oBaHUS,
HEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO M TIO3HABATEIBLHOTO Pa3BUTHUSA
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposiTHOCTh M CTAaTUCTHKa» 0Aa30BOr0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM 1mKoyibl. Kypc mpegHazHadueH aiig (popmupoBaHusi y 0O0ydarouuxcs
CTaTUCTUYECKON KYJBTYpbl W TIOHUMAHUS POJM TEOPUU BEPOSTHOCTEM KaK
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYEHUS CIIy4alHBIX COOBITHM, BEIUYUH U
npoiieccoB. [lpu m3ydeHum Kypca oOOramarTcsi MPECTaBICHUS YYalluxcs O
METO/IaX UCCIEIOBAHUS U3MEHYMBOTO MUPA, PA3BUBACTCS] TOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTHYECKUX METOJOB IO3HAHUS KaK HEOThEeMJIEMON 4YacTu
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJI€HO Ha 3aKPEIJICHUWE 3HAHWMW, MMOJYyYECHHBIX MPHU
M3YyYEHUH Kypca OCHOBHOW IIKOJIBI M HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aUMOCBS35X MEK/y HUMHU Ha BaXKHBIX TPUMEPAX, CFOKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYKAOIIETO MHUPA.

B cooTBeTrcTBMM C yKa3aHHBIMH LIETSIMA B CTPYKType Y4YeOHOro Kypca
«BepoaTHOCTh M CTAaTUCTUKA» CpPeIHEN IIKOJIbI Ha 0a30BOM YPOBHE BBIJCICHBI
CJIEIYIONIME OCHOBHBIE cojiepKarenbHbie JUHUU: «CiydaiiHbie COOBITHS W
BEPOSATHOCTY, «CydailHble BETUYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyto d4acTp Kypca 3aHMMAaeT M3YYCHUE TE€OMETPUYECKOTO U
OMHOMMAIILHOTO PACIIPEACIICHU U 3HAKOMCTBO C MX HEMPEPHIBHBIMHU aHAJIOTAMH —
MMOKa3aTEIbHBIM U HOPMAJIbHBIM PACIIPEICICHUSMU.

Conepxxanue muHUU «CaydaifHble COOBITHS U BEPOSITHOCTHY CIY>KUT OCHOBOM
11 GOpMUPOBAHUS TIPEJCTABICHUN O pPacOpeaeICHUH BEPOSITHOCTEH MEXTy
3HAYCHUSIMH CIIy4alHBIX BEJIMYMH, a TaK)Ke 3Ta JUHUA HEoOXoauma Kak 0aza s
W3YYCHUS 3aKOHA OOJBITUX Yncel — (PyHIaMEHTaIbHOTO 3aKOHA, IEWCTBYIOMIETO B
pUPOIE U OOIIECTBE U UMEIOIIEro MaTeMaTH4IecKyto Gopmanuzamnuio. Cam 3aK0H



OONBIIMX YWCEN TpeaiaracTcss B O3HAKOMUTEIBHOW (OopMe ¢ MUHUMAILHBIM
UCITOJIb30BAaHUEM MAaTEMaTUYECKOTO (popmanm3ma.

TeMbl, CBsiI3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIMYMHAMH,
AKIICHTUPYIOT BHHMAaHWE IIKOJBHUKOB HA ONHCAHUUM W HW3YYCHHH CIIyYalHbBIX
SBJICHUA C MOMOIIbI0 HENMpPepbIBHBIX (PyHKIUN. OCHOBHOE BHUMAaHUE YJEsSETCS
MOKA3aTeIbHOMY U HOPMaJIbHOMY pacCIpeleeHUsIM, MPU ATOM MPEANoaracTcs
O3HAKOMHTENFHOE U3yUeHUE MaTepuaia 06e3 J0Ka3aTelbCTB MIPUMEHSIEMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha HN3YyUCHUC KypCa «BepOSITHOCTL Y CTaTUCTHKA» Ha 0a30BOM YPOBHEC OTBOAUTCA
I yac B HCACJIIO B TCUCHUC KaXXI0I'0 I'oJJa O6yII€HI/I}I, Bcero 68 y‘le6HI>IX qacCoB.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KJTACC

[IpencraBieHne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apuMeTHyecKoe, MeauaHa, HauOoJsblliee W HAaWMEHbIIEE 3HAYCHHUSA, pa3Max,
JUCIIEPCHS M CTAHJIapPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OMBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHbIE
coObITUs (MCX0/bl). BeposITHOCTH ciydailHOTO coObITHSA. Bau3ocTh 4acTOTHI U
BEPOATHOCTH cOOBbITHIA. CiryyaiiHbI€ OTBITH C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITSIMU.  BeposiTHOCTH  COOBITUM B ONBITaX C PAaBHOBO3MOXXHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HajJ COOBITUSAMU: IIEpECEUEHUE, 00bEINHEHUE, TIPOTUBOIIOIO0KHbBIE
coObITHs. J{narpammel Ditnepa. Dopmyiia ClI0KeHUS BEPOSTHOCTEH.

VYcil0BHas BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydamHOro
skcniepumenTa. dopmyrna nonHoi BeposTHocTU. HezaBucruMble cOOBITHS.

KoMOunaTopHoe npaBuino ymHoxxkeHus. IlepecranoBku u pakropuan. Yucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

buHapHbIil ciydailHbIi ONBIT (MCMBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHBITAHUN 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIBITAHUI bepHyuin.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenusa. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAJILHOE.

11 KIIACC

YucnoBele  XapaKTEpUCTHKM  CIYYaWHBIX  BEIMYMH: MAaTEMAaTHYECKOE
OKMJIAHUE, IUCIIEPCHSI W CTAaHJAPTHOE OTKJIOHEHHWE. [Ipumepsl npUMEHEHHS
MaTeMaTUYECKOTO OXKMIAHUS, B TOM YHUCIE B 3aJa4aX M3 NOBCEIHEBHOW JKHU3HU.
Matematnueckoe oxugaHue OMHAPHOW Clay4yaliHOUN BelWyuHbBl. MaTeMaTtnyeckoe
O’KMJIAHUE CYMMBI CIIy4alHbIX BEIUYMH. MaTeMaTudyeckoe 0KuaaHue U JUCIIEPCUs
reOMETPUYECKOTO 1 OMHOMUATILHOTO Pacpe/IeIICHUH.

3akoH OOJIBIIMX 4YHCEI M €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Br100opouHbIif METO/T MCCIIEOBAHUM.

[Ipumepsl HENpephIBHBIX ClOy4YauHbIX BeaudyuH. [loHATHE O IIOTHOCTH
pacnpeneneHus. 3a1add, IPUBOASIIME K HOPMAJIbHOMY pactpeneneHuro. [lonsarue
0 HOPMAJIbHOM PaCIpEEICHUN.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTrka» XapakTepU3yrTCs:

I'paxxnanckoe BocniuTanue:

c(hOpPMHPOBAHHOCTBIO TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npolLenyp TpaxaaHCcKoro ooOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUHU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOIIUIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaTeMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJOTrHUSX, cpepax
DKOHOMHKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEU POCCUNCKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOTO  CO3HAHUS, JATHUYECKOIO  IOBEJIEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JdcTeTHYECKOoe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAs ICTETHUKY MAaTEMaTH4YECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCYKIEHUI; BOCHPUUMYHUBOCTBIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pduznyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 0€30MacHOro o0pa3a KM3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas pu3nyeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccur W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO ¥  CIIOCOOHOCTBIO K MaTeMaTMYecKoMy OOpa3oBaHHMIO U



caM000Opa30BaHUIO HA TMPOTSIKEHUU BCEU MXU3HHW; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKO€e BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbhI, IOHUMAHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TpoOJIeM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHUYeCKUX 3HAHWM JJIS pelIeHUs 3aaad B
00J1aCTH OKPY’KAFOIICH Cpe/Ibl, INTAHUPOBAHUS IIOCTYIIKOB M OIICHKH UX BO3MOMHBIX
MIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak cdepbl 4YeIoBeYeCKOW MIesATEeNbHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJICHUEM SI3BIKOM
MaTeMaTUKH M MaTEeMaTHYeCKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBHTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusmMu, YHUBEPCATbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuusepcanvhvie  no3nasamenvHuvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpyJcaowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue geicTBUs:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUAMU;, (POPMYIUPOBATH
OTIpENCNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(ukanuy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIUpOBaTH W MPEOOPa30BHIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npoTtuBopeursi B (aKkTax, MAaHHBIX, HAONIOJCHHSIX U YTBEPKICHUSX;
npeaiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;



e J€JaTh BBIBOJBI C HCIIOJb30BAHHEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3aJauu (CpaBHHUBAThb HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4EToM
CaMOCTOSATENbHO BBIIEICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATEIBLCKUI MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOIPOCHI, (PUKCUPYIOIIUE MPOTUBOpEUHE, MpolJIeMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYIHPOBATH 0OOOIIEHHS U BBIBOABI O pe3ybTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

e BBIBIITH Ae(PUIMTHI HH()OPMAIUK, TaHHBIX, HEOOXOAUMBIX JJI1 OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIIO
pa3IUYHBIX BUIOB U POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJICTABIATh €€ B Pa3IM4HbIX (popMax,
WJLTIOCTPUPOBATH TpadUuecKH;

e OLECHUBATH HaAEKHOCTD uH(popMaluu o CaMOCTOSTEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie  KOMMYHUKAMUEHble  Oelicmeus, 0becneuusarom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHUSI B COOTBETCTBHUHU C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJYy PEIICHUS
3a/1aul, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJCH, HAIICJICHHbIC HAa TTOUCK
pPELICHUsI; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXICHUSAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApyXKHBaTh Pa3U4Me U CXOJCTBO IO3HIIMIA; B
KOPPEKTHOI Popme popMyaHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
C Y4€TOM 3aj1a4 MPE3CHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAaHAHOW U MHIUBHUIYaTIbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHHUMATH I€Jb COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboThI,
pacnpenensaTh BUABI padOT, JOroBapUBaThCA, OOCYXKIaTh IpOLECC U
pe3yabTat padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE WITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEUCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOETO BKJaJa B OOMMI MPOAYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAaHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vhueepcanvrvle pecynamuesnuie oeticmaus, obecneyugarom gopmuposanue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusamnus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUs 3a/1auM, BIOUPATh CIIOCOO pelIeHus ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMM  TIO3HABATEJILHOM peduiekcur KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUH M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIAJETh CITIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS POLECCA U pe3yibTaTa
pELICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPH PELIEHUH 3a/1a4H,
BHOCHUTh KOPPEKTHUBHI B JICSITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB,
JTAHHBIX, HAWJEHHBIX OMOOK, BHISBICHHBIX TPYAHOCTEM;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa 1€MW M YCIOBUAM, OOBSCHATH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHUKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



10 KIIACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OmnepupoBaTh NOHATUSAMU: CpeAHee apudMeTnyecKoe, Meiana, HauoobIIee,
HaWMEHbLIEE 3HAUCHUE, pA3MaX MACCUBA YUCJIOBBIX JIAHHBIX.

OnepupoBaTh MOHATUSIMU: CIy4YalHBIM SKCIEPUMEHT (OMBIT) U CiIy4ailHoe
COOBITHE, DJIEMEHTApHOE COOBITHE (JIEMEHTApPHBIM HMCXOMA) CIy4alHOTO OIBITA;
HaXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIy4ailHBIMH COOBITHSIMU,
HaXOAWTh W CPaBHUBATh BEPOSTHOCTU COOBITHM B M3YYEHHBIX CIy4alHBIX
AKCIEPUMEHTAX.

Haxonutb u hopMynrpoBaTh COOBITUS: TIEpeceUeHE U 00bEMHEHNE JaHHBIX
COOBITHM, COOBITHE, TPOTUBOIOIOKHOE JAHHOMY COOBITHIO; TI0JIb30BAaThCS
auarpaMMmamu Jisepa u (opMyJIoi CII0KEHHUsS] BEPOATHOCTEN IPH PELICHUH 3a/ay.

OnepupoBaTh MOHATUSAMHU: YCIOBHAsi BEPOSATHOCTb, HE3ABUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C IIOMOIIBIO NPAaBWIA YMHOXKEHUS, C IIOMOIIBIO JepeBa
CJIy4alHOTI'O OIIBITA.

[IpumeHsATh KOMOMHATOPHOE PABUIIO YMHOKEHHUS MIPU PEILICHUH 3a]1a4.

OnepupoBaTh NOHATUSAMM: HCHIBITAHUE, HE3aBUCHUMBIE HCIBITAHUS, CEpUS
UCIBITAaHUM, yCleX M HeyJaya; HaXOAWTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBHCHUMBIX MCIIBITAHUN JI0 IEPBOTO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUN B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSMH:  CIy4YadHasT  BEJIIMYMHA,  paCIpElETICHUE
BEPOSATHOCTEN, TMarpaMMa pacrpeIesICHuUs.

11 KJIACC

CpaBHUBAaTH  BEpPOSITHOCTM  3HAYEHUM  CIy4YallHOM  BEJIMYMHBI 110
paclpeesieHUIO UM C IOMOILBIO THArPAMM.

OnepupoBaTh NOHATHEM MATEMATUYECKOTO OXKUIAHUS, TPUBOJUTH IIPUMEPHI,
KaK MPHUMEHSETCS MaTEMAaTUYECKOE OXHUAAHUE CIIYYalHOW BEJIWYMHBI HAXOIWTh
MAaTEMATUYECKOE OKUAAHNE M0 TAHHOMY PACIPEICIICHUIO.

HmeTh nipeAcTaBiIeHUE O 3aKOHE OOJIBIIUX YHCEIL.

HNMeTs npeacTaBiIeHrEe 0 HOPMAJIbHOM PacipeacICHUN.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBo 4acoB DJIeKTPOHHbBIE
HaunmeHnoBanue pa3iejaoB U TeM nudposBbie
Ne n/m P Kontpoabnsie IlpakTuueckue (udpp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
| [IpencraBieHue JaHHBIX U ONMKCATENIbHAS 4 bubnunorexa LIOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CnyyaiiHble OIBITBHI M CITy4aliHbIE COOBITHS,
2 omijm C aBHOB03MO)KH}I/:I{MI/I 3 1 bubnuorexa [IOK
p https://m.edsoo.ru/eOb7b0f1
AJIEMEHTAPHBIMU MCXOaMHU
3 Orneparuy HaJy COOBITHSMU, CIIOXKEHUE 3 bu6nmoreka LIOK
BEPOSATHOCTEM https://m.edsoo.ru/e0b7b0f1
YcnoBHast BEPOSITHOCTD, AEPEBO
4 CIIy4alHOTO (I))HBITa bopm ia IIOJTHOU 6 buomorexa LIOK
i » DOPMY 5 https://m.eds00.ru/cOb7bO0f 1
BEPOATHOCTH U HE3aBUCUMOCTh COOBITHIT
bubmnoreka IIOK
5 9 0 4
JICMCHTE! ROMOMHATOPHKH https://m.edso00.ru/e0b7bOf1
6 CepuH ociieJ0BaTEIbHBIX UCIIBITAHUHN 3 1 bubmorexa HOK
p A https://m.edsoo.ru/e0b7b0f1
7 CryyaiiHble BEIIMYUHEI U pACIIPEAEICHUS 6 bubnuorexa [IOK
i pactipea https://m.edsoo.ru/e0b7b0f1
bubnunorexa LIOK
8 06006 7 5 2
ODTIEHIE 1 CHCTEMATHSATHA SHAHMH https://m.eds00.ru/c0b7b0f1
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 2 2




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
| Marematuueckoe 0>XKHIaHue CITydailiHOU 4 bubmmoreka [JOK
BEJIMYHUHBI https://m.edsoo.ru/5fbcSdcl
) Hucnepcus u ctTaHAapTHOE OTKIOHEHHE 4 | bubnnorexa [JOK
CIIy4allHO! BEIUYMHBI https://m.edsoo.ru/5fbc5dcl
3 3aKoH OOJNBIINX YHCET 3 1 bubmmorexa [IOK
https://m.edsoo.ru/5fbc5dcl
4 HenpepbiBHbBIE CiyyaliHbIE BEIMUHUHbI ) bubnnorexa [JOK
(pactipeneneHus) https://m.edsoo.ru/5fbc5dcl
bubnunoreka LIOK
5 H 2 1
OPMAILHOC paCHpeACTCHIA https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, o6o0IIEeHNE U 19 ) bu6mmoteka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 34 ) 3

I[TPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
Ne HMara uudposeie
Tema ypoka Konrpoasusie IIpakruueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchbl
| [IpencraBienue JaHHBIX C | bubmumoreka [IOK
MTOMOIIIbIO TAOJIUII U JTUATPAMM https://m.edsoo.ru/25¢6d12b
Cpennee apudmernueckoe,
MearaHa, HauOoJIbIee U
2 HaWMEHbIIICEC 3HAYCHHS, pa3Max 1 bubmorexa LHOK
> PasMax, https://m.edsoo.ru/dd00738d
TUCTICPCHS, CTAHJAPTHOE
OTKJIOHCHHE YHCJIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MeauaHa, HanOoJIpIIee U
3 HauMEHBIIIee 3HAUCHHS, pa3Max 1 bubmorera [JOK
> Pasmax, https://m.edsoo.ru/98645f6c
TUCTICPCHS, CTAHJAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeTndeckoe,
MeauaHa, HanOoJIpIIee U
4 HaWMEHbIIIEEe 3HAYCHHS, pa3Max 1 bubmorexa HOK
P ’ https://m.edsoo.ru/7¢9033a8
TUCTIEPCHSl, CTAHJAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CiydaiiHble DKCIIEpUMEHTHI
5 (OTIBITHI) ¥ CITy4alHbIE COOBITHS. 1 bubnuorexa [JOK
DneMeHTapHbIE COOBITUS https://m.edsoo.ru/347c1b78
(ucxompl)




BepositHOCTB ciiydaitHOTO
coObITHs. BeposTHOCTH cOOBITHIT

bu6mmoreka [IOK

6 B OIIBITax ¢ PaBHOBO3MOKHBIMHU https://m.edsoo.ru/64d75244
AIIEMEHTAPHBIMU COOBITUSIMH

7 BepositHOCTB ciydaitHOTO bubnnoreka [HOK
coObITus. [IpakTueckas pabora https://m.edsoo.ru/Se8fa94a
Onepanuu HaJ COOBITHSAMMU:

g nepeceyeHune, 00beAMHEHNE bubnmoreka [JOK
COOBITUH, TIPOTHUBOITOJIOKHBIC https://m.edsoo0.ru/221c622b
coObITuA. JlnarpamMmmsl Ditnepa
Omneparuu HaJl COOBITHAMU:

9 nepeceyeHue, 00beAMHEHNE bubnnorexa [HOK
COOBITUH, TIPOTUBOITOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITUA. JlnarpamMmsl Ditnepa

10 dopmyia cioKeHus bubnnorexa [HOK
BEPOSITHOCTEN https://m.edsoo.ru/3057365d
VYcnoBHas BEpOATHOCTb.

1 YMHOXEHUE BEPOSITHOCTEH. bubnnoreka [JOK
JlepeBo ciy4aiftHOTro https://m.edsoo.ru/9a408d25
JKCIIEPUMEHTA
YcnoBHas BEpOATHOCTb.

12 YMHOXEHUE BEPOSITHOCTEN. bubnmnoreka [JOK
JlepeBo ciy4aiftHOTro https://m.edsoo.ru/ble76d3a
JKCIIEPUMEHTA
VYcioBHas BEpOATHOCTb.

13 YMHOXEHUE BEPOSITHOCTEH. bubnmoreka [JOK

JlepeBo ciry4aifHOTro
JKCIIEPUMEHTA

https://m.edsoo.ru/47fb6b11




bu6mmoreka [IOK

14 Popmysta NOMHOH BepoATHOCTH https://m.edsoo.ru/15941bec
15 @dopmyIa MoIHON BEPOATHOCTH bubmmorexa LIOK
https://m.edsoo.ru/a9ec13c8
16 @opMyi1a MOJIHON BEPOATHOCTH. bubnunorexa [IOK
HezaBucumeblie coObITHS https://m.edsoo.ru/e3dd5ac9
bubnunoreka [HOK
17 Kontporbias pabora https://m.edsogru/29dc6cb9
13 KoMOuHaTopHOE TIpaBHIIO bubnnoreka [JOK
YMHOKEHHUS https://m.eds00.ru/2270cf70
bubnnoreka [JOK
19 Iepecranosku u daxropnan https://m.edsogru/d58066dl
. bubnnoreka [JOK
20 Hucno coueranmii https://m.edsogru/7904dfb0
)1 Tpeyronsnuk [Tackansa. @opmyna bubnnoreka [JOK
omnoma Herotona https://m.edsoo.ru/fad7998f
bunapHbI Cl1y4alHBIHI OIBIT
5| Hesumontas scmaranna, g Batimaonera LOK
. https://m.edsoo.ru/2e1{2368
HE3aBUCHUMBIX UCTIBITAHUN J10
MEepBOro ycnexa
23 Cepust HE3aBUCUMBIX MCIIBITAHUN bubnnorexka [JOK
bepnymnn https://m.edsoo.ru/e9572a68
Cepus HE3aBUCHUMBIX HCTIBITAHUM.
24 [IpakTuueckas pabora c bubnnorexka [JOK

WCIOJIb30BaHUEM DIIEKTPOHHBIX
TaOJIAILL

https://m.edsoo.ru/f4al5al4




bu6mmoreka [IOK

25 C i 1
HYHAIHA BETHHIHA https://m.edsoo.ru/639be9aa
Pacnipenenenue BepoATHOCTEN. bubnunorexa [IOK
26 1
Junarpamma pacnpenesieHus https://m.edsoo.ru/6dc7{f39
7 CyMMa 1 Ipou3BeICHHE 1 bubnmoreka [JOK
CIIy4aHBIX BEJIMYNH https://m.edsoo.ru/51b7ed5f
)3 CyMMa u nipou3Be/ieHHE | bubnmoreka [JOK
CIIy4alHBIX BEJIINYUH https://m.edsoo.ru/c2757cc3
ITpnMeprl pactipeieneHuii, B TOM
29 qlfcne E)eo::eT IE‘I:CKOG i 1 bubmorexa [JOK
p https://m.edsoo.ru/91e08061
OMHOMHAJIBHOE
[IpuMepsl pacnpeaeaeHuii, B TOM
30 ‘II/II)CJ'IG feoala)eT I/II)‘{SCKOG H 1 bubmorexa LIOK
p https://m.edsoo.ru/5afffO5f
OMHOMHAJIBHOE
31 [ToBTOpEeHue, 06001IeHNE 1 1 bubnuorexa [JOK
cucTeMaTHu3alsl 3HaHuH https://m.edsoo.ru/0f4d3cd7
1 [ToBTOpenue, 06o0IIEeHNE U | bu6mmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/e0la3dc4
bu6mmoreka [JOK
33 " o 1
Toroas KOHTpOJIbHad pabota https://m.edsoo.ru/a985ae79
34 [ToBTOpenue, 06o0IIEHNE U | bu6mmoreka [JOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/1ddca5e0
OBIIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

KosmyecTBo yacoB DJIEKTPOHHbIE
Ne ara udpossbie
/i Tema ypoxka Beero Kontpoabsubie IIpakruueckue fll3yqemm 26[?;1;0B3Teﬂbﬂme
padoThI padoThI pecypenr
[ToBTOpeHnue, 06001ICHNE,
cHUCTeMaTU3alus 3HaHHM.

| CiyuyaiiHble OIIBITHI U | Bbu6mmoteka [JOK
BEPOSITHOCTH CITy4alHbIX https://m.edsoo.ru/430d330a
coObIThii. Cepun HE3aBUCUMBIX
UCIIBITAaHUI
[ToBTOpenue, 060061ICHNE,

CUCTeMaTH3aIlKs 3HAaHHUH.

) CiyuyaiiHble OIIBITHI U | Bbu6motreka [JOK
BEPOSITHOCTH CITy4alHbIX https://m.edsoo.ru/a573a292
coObITHii. Cepun HE3aBUCUMBIX
WCTIBITAHUI
[ToBTOpenue, 06001IEHNE,

CUCTEeMaTH3aIHs 3HAaHHH.

3 CiyyaiiHbl€ ONIBITHI U | bubmuoreka [IOK
BEPOSITHOCTH CIIy4alHBIX https://m.edsoo.ru/07a5e861
coObITuii. Cepun HE3aBUCUMBIX
WCTIBITAHUI
[ToBTOpenue, 060061ICHNE,

4 CHCTEeMAaTU3alMs 3HaHUH. | bubnunorexa LIOK

CriyuaiiHbl€ ONBITHI U
BEPOSITHOCTH CITy4alHBIX

https://m.edsoo.ru/32bc29bf




coOpITuii. Cepun He3aBUCUMBIX

HUCIIBITaHUH
[Ipumepsl IpuMEHEHUS
5 MEI:TCM;”)[I/I‘I@I::KOFO O0XKHUJIaHHUS bubmorexa HOK
A https://m.edsoo.ru/ea27084d
(cTpaxoBaHwue, JIOTEpEs)

6 MaremMaTH4eCKOE OKUIaHUC bubnunorexa LIOK
CYMMBI CIIy4alHbIX BEJINYUH https://m.edsoo.ru/0adefe9e
MaremMaTHYEeCKOE OKUIaHUC

7 T€OMETPHUUCCKOTO U bubmmorexa [TOK

P . https://m.edsoo.ru/20de2fc2
OMHOMUAIBHOIO pacrpeaeaeHui
MaremaTH4eCKOe OKHIAHUE
bubnuoreka [{OK
8 reOMETPUYECKOr0 U
. https://m.edsoo.ru/17b0e769
OMHOMUAIBHOIO pacrpeaeaeHui

9 Hucnepcus u ctanaapTHOE bubmmoreka [JOK
OTKJIOHCHUE https://m.edsoo.ru/bcc67f76

10 Jucniepcust u cTaHAapTHOE bubnnorexa [JOK
OTKJIOHEHHE https://m.edsoo.ru/bf78aad6

1 Jucnepcuu reoMeTpuyecKoro u bubnuoreka [{OK
OMHOMMAJILHOTO pacrpeieieHus https://m.edsoo.ru/4b5a495¢e
[IpakTuueckas padbora ¢

12 I/I(f)HOJ'IB3OBaHI/Ier1)VI 3JIEKTPOHHBIX bubmmorera [OK

p https://m.edsoo.ru/a53cd884
Ta0JIuII
3aK0H OOJBIITUX YHCEIL.
13 Br10opouHklil MeTOx bubmmorexa TOK
P . https://m.edsoo.ru/94ddc34a
HCCICAOBAaHUN
3aK0H OOJIBIITUX YHCEIL.
. bubmuoreka [{OK
14 Br10opounbIif MeTO

HUCCIEe0BaHUuN

https://m.edsoo.ru/cf23b369




[TpakTrueckas padoTta ¢

15 HCIIOJIb30BAHUEM DJIEKTPOHHBIX Bubmaorexa ITOK
P https://m.edsoo.ru/6¢cldl11a6
Ta0JINI]
bu6nmoreka [IOK
16 Hrorosas kouTpoibHas padora
P P https://m.edsoo.ru/7e379f8f
[Tpumeps! HeNTPEPBHIBHBIX
CIIVYaWHbBIX Beu4yuH. OyHKINA
17 HJI}(,;HOCTI/I acIpe CJICHyI/II{SI bubnmorexa LHOK
pactipei ) https://m.edsoo.ru/9f5b423d
PaBHOMEpHOE pacnipenencHue u
€r0 CBOMCTBA
[Tpumepsl HeNTPEPBIBHBIX
CIIy4alHbIX BeandyuH. OyHKIms
18 HJI}(/)I;HOCTI/I acIpe eJIeHyI/II{ﬂ bubnnorexa [IOK
pactipel ) https://m.edsoo.ru/b1c2712¢
PaBHOMEpHOE pacnipenencHue u
€r0 CBOMCTBA
3ajauu, TPUBOISAIINE K
19 HOPMaJIbHOMY paclpeesICHNUIO. bubmuoreka [IOK
DyHKIMA INIOTHOCTH U CBOMCTBA https://m.edso0.ru/97¢19£59
HOPMAJIBHOTO PacIpeIeTICHIUS
[TpakTrueckas pabota ¢
20 UCHOJIL30BAHUEM DJIEKTPOHHBIX Bubmiorexa IOK
p https://m.edsoo.ru/1f1f9ad9
Ta0JIHIL
IToBTOpenue, 00001IEHNE U
21 CI/ICTCNII:)aTI/Ba WS 3HAaHUU bubmorexa HOK
1 ' https://m.edsoo.ru/72953f4c
OrnucarenbHas CTATUCTUKA
[ToBTOpenwue, 0600IIEHNE 1
. bubnuotexa [JOK
22 CHUCTeMaTHU3aIus 3HaHNUH.

OmnucarenbHas CTaTUCTUKA

https://m.edsoo.ru/b699ad0c




23

24

25

[ToBTOpEeHME, 0000IICHUE U
cucremaTusaius 3HaHui. OIbITI
C paBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU

[ToBTOpEHME, 0000IICHUE U
cucreMaTu3anys 3HaHUH. OIBITHI
C paBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU

IToBTOpEHME, 0000IICHUE U
CUCTEeMaTH3aIMs 3HAaHHH.
Brruncnenue BeposiTHOCTEH
COOBITHII ¢ IpUMEHEHHEM (POPMYIT
U rpauyecKux METOI0B
(koopauHaTHas npsMas, 1epeBo,
nuarpamma Jusepa)

bu6nmmoreka [IOK
https://m.edsoo.ru/3fcbacf9

bu6nmmoreka [IOK
https://m.edsoo.ru/538fd7cf

bubnuoreka [{OK
https://m.edsoo.ru/272910f5

26

[ToBTOpEHME, 0000IICHUE 1
CcHUCTeMaTU3alus 3HaHH.
Brrunciienue BeposTHOCTEM
cOOBITHI ¢ IPUMEHEHUEM POopMYyIT
U Tpadu4ecKX METOJI0B
(koopauHaTHAs MpsAMas, IepeBo,
nuarpamma Ditnepa)

bu6mmoteka IIOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpenue, o6obIIeHNE 1
cUCTEeMaTU3alus 3HaHUM.
Brrunciienue BeposiTHOCTEM
cOOBITHI ¢ TpUMEHEeHHEM (OpPMYIT
U rpauyecKkux MeTo/10B
(koopaMHATHAs MpsiMast, 1€PEBO,
auarpamma Oiliiepa)

but6mmoreka [IOK
https://m.edsoo.ru/59641277




[ToBTOpEeHME, 0000IICHUE U
cucTeMaTu3alys 3HaHuH.
Brrunciienue BeposiTHOCTEN

N bu6nmorexa [IOK
28 COOBITHII ¢ pUMEHEHHEM (OPMYIT 1
https://m.edsoo.ru/e71debe4
U rpauyecKux MEeTo10B
(koopauHaTHAs TIpsiMast, IEPEBO,
nuarpamma Jusepa)
[ToBTOpeHue, 0600IICHNE U
29 CHCTEeMaTH3aIrs 3HaHHH. | bubnnorexa [IOK
CrnyualiHble BEJIMUHHBI U https://m.edsoo.ru/00b2efb3
pacnpeneneHus
[ToBTOpeHnue, 0600IICHNE U
30 CUCTEMAaTH3aLIMs 3HAHUH. | bubnuoreka [{OK
Crny4aiiHble BETUYUHBI U https://m.edsoo.ru/1cc2df8f
pacripeaesieHust
[ToBTOpEHME, 0000IICHUE 1
31 CHCTeMaTH3aIrs 3HaHHH. | bubnuoreka [{OK
Maremarudeckoe oXugaHue https://m.edsoo.ru/acal 298c
CIIy4ailHON BEJIMYMHBI
[ToBTOpenue, 06001IeHUE U
1 CHUCTeMaTHU3aIus 3HaHU. | bubnuoreka [{OK
Marematrnueckoe 0KUAaHue https://m.edsoo.ru/640a8ebf
CIIy4ailHON BEJIMYHHBI
33 Hrorosast koHTpOBHAS paboTa 1 bubmmorexa [IOK
https://m.edsoo.ru/0fd6d597
34 [ToBTOpeHnue, 0600IeHNE U | bubnunorexa LIOK
cHUcTeMaTU3alus 3HaHUI https://m.eds00.ru/5006273e
OBULIEE KOJIMYECTBO YACOB I10 34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KIIACC
Kox .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTeIbHON NPOTrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTaTh U CTPOUTH TAOJIHUIBI U TUATPAMMBI
OnepupoBaTh MOHATUAMHU: CpeAHee apudMeTHUecKoe, MeauaHa,
6.2 HauOoJblllee, HAaUMEHbIIEE 3HAUYEHUE, pa3Max MacCHUBa YHCIOBBIX
JAaHHBIX
OnepupoBaTb MOHATUAMH: CIy4YalHbBIM SKCIEpUMEHT (OMBIT) H
CIIy4aifHOe COOBITHE, dJIEMEHTapHOE COOBITHE (dJIEMEHTapHBIN HMCXO)
6.3 CIIy4alHOTO  OIIbITa; HAaxOIWUThb  BEPOSATHOCTH B  ONBITaX C
PaBHOBO3MOYXHBIMU CIy4allHBIMU COOBITHSIMHU, HAXOJUTh U CPABHUBATh
BEPOSITHOCTH COOBITUH B U3YYEHHBIX CIy4alHBIX 3KCIIEPUMEHTaX
Haxonute u GopMmynupoBaTh COOBITUSA: MEpecedeHrne U 00beJUHEHUE
6.4 JAHHBIX COOBITUI, COOBITHE, MPOTHUBOMOJIOKHOE AAHHOMY COOBITHIO;
' MOJb30BaThCA  AMarpamMmMamMu Oinepa U GOpPMYNIOH  CIIOKEHUS
BEPOSATHOCTEN MPH PEIICHNUHU 3a]a4
OnepupoBaTh TOHATUSAMHU: YCJIOBHAsl BEPOSITHOCTb, HE3aBUCHUMBIE
6.5 COOBITHUS; HAXOAUTh BEPOSITHOCTH C MOMOIIBIO TPAaBUIIa YMHOXKEHHUS, C
MMOMOUIBIO A€PEBA CIYYANHOTO OMbITa
6.6 [TpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTh MOHATUAMH: MCIBITAHUE, HE3ABHUCUMBIE MWCIIBITAHMS,
. cepus UCHBITaHUH, yCIIeX U Hey/Aauya; HaXOJIUTh BEPOSITHOCTH COOBITHI
' B CEpPUM HE3aBHCHMBIX HCIBITAHUN [0 IEPBOTrO YCIEXa, HaXOIWUTh
BEPOATHOCTH COOBITHI B cepuH UcnibITaHuii bepHym
6.3 OnepupoBaTh NOHATUSMHU: CIIy4aiiHasT BEIWYMHA, PACIPEICICHUE

11 KUIACC

BCpOHTHOCTeﬁ, AuarpaMma pactupeaCiICHUA




Kon

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM

NpoBepsieMoro .
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 001ero o0pazoBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh BEpPOSATHOCTH 3HAYEHUU CIIy4yalHOW BEJIMYMHBI 10
' pacnpeesieHUIO WK ¢ TOMOUIbIO AUarpaMm
OnepupoBaTh MOHATHUEM MATEMaTUYECKOrO OXXHJIAHMS, MPUBOIAUTH
- OpUMephl TOrO, KaKk MPUMEHSETCS MaTeMaTU4YecKoe OXKUIaHHE
' CIy4yallHOM BEJIWYMHBI, HAXOJUTh MAaTEMaTHYEeCKOE OXHUIaHUE II0
JAHHOMY paclpeeIeHUIO
53 HmeTs npeacTaBieHne 0 3aKOHE OOJIBIINUX YHCE
54 HmeTh npeacTaBlieHne 0 HOpMajibHOM pacrpeeieHuu




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Kon
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpencraBnenue fAaHHBIX C MOMOWIBIO Ta0au W auarpamMm. CpenHee
6.1 apudmernyeckoe, MeaMaHa, HauOoJblliee W HAUMEHbIIEE 3HAUeHUs, pa3Max,
JCTIEPCHS U CTaHAAPTHOE OTKJIIOHEHUE YMCIOBBIX HAOOPOB
CrnyualiHble SKCIIEPUMEHTHI (ONBITBI) U CiydailHble COOBITHSA. DJeMEHTapHbIE
coObITHs (MCXObI). BepoATHOCTH ciydyaliHOTO COOBITHS. BIM30CTh 4YacCTOTHI H
6.2 BEPOSTHOCTH COOBITHIA. ClTydaifHBIE ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU
coObiTusiMH.  BeposTHOCTM  COOBITUH B ONBITAX C  PAaBHOBO3MOXKHBIMHU
DJIEMEHTAPHBIMU COOBITUSIMU
63 Onepauuy Hajx COOBITUSAMU: IEpECcEeYeHHUE, OObEIUHEHHUE, MPOTUBOMOIOKHBIE
' coObItus. unarpammsl Diinepa. opmyrna cIoKeHus: BEpOATHOCTEH
6.4 VYcnoBHass BEpOSTHOCTb. YMHOXKEHHE BepoATHOCTeW. JlepeBo ciydailHOro
' sKcriepuMenTa. @opmysia MoJHOM BepoaTHOCTU. HezaBucumeblie cOOBITHS
6.5 KomOunatopHoe mnpaBumino ymHoxeHus. IlepectanoBku u ¢akropuan. Yucio
' couetanuil. Tpeyronbauk Ilackans. ®opmyna bunoma HeroTona
bunapHbili ciydaliHbIil ONBIT (MCHBITAaHUE), ycrex M Heynaya. HesaBucumbie
6.6 ucnelTanus. Cepus HE3aBUCHMBIX HCHBITAaHUN 10 mepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUI bepHyum
Cny4aitHas BEJIMYMHA. Pacnpenenenue BEPOSATHOCTE. Jwnarpamma
6.7 pacupenenenusd. IIpumepsl pacnpeneneHuii, B TOM 4YHUCIE T€OMETPUYECKOE U
OMHOMUAIBHOE
11 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COEPKAHUSA
5 Teopus BeposiTHOCTEN U CTaTUCTHKA




5.1

52

YucrioBble XapaKTEPUCTUKU CIIYYalHBIX BEJIUYMH: MATEMAaTHYECKOE OXKUIAHUE,
JACTIEPCUS U CTAaHJAPTHOE OTKJIOHEHHUE. [[prMepbl NpUMEHEHUSI MATEMaTUYECKOTO
0’KMJIaHMSI, B TOM YHKCJE B 3a7a4ax U3 MOBCEAHEBHOM >XM3HU. MartemaTudeckoe
OXKUJaHNEe OMHAPHOW CITydalHOW BETMYMHBL. MaTeMaTHYeCKOe OXKUJTAHUE CYMMBI
CIIy4alHBIX BEIMYMH. MaremMaTnuecKoe 0°)KMIaHUE U AUCIIEPCHSI TEOMETPUUECKOTO

¥ OMHOMHUAJIBHOTO pacIpeeIeHHH

3akoH OOJBIIMX YKCET U €ro poJib B HAayKe, Mpupojae U obmecTtBe. Boibopounbiii

METO I/ICCJ'ICIIOBaHI/Iﬁ

5.3

[Tpumepbl HempepbIBHBIX ~ ClAy4alHbBIX BeauuuH. [loHsATHE O IUIOTHOCTH
pacrpeneseHus. 3a1a4y, IPUBOAALINE K HOpMAIbHOMY pacrpeenenuto. [lonsatue

0 HOPMAJIbHOM pacCpEacICHUN




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Brnanenwe wmeromaMu JI0OKa3aTeNbCTB, AITOPHUTMAMH PEIICHHS 3ajad;
yMeHue (GOpPMYIHPOBATh W OINEPUPOBATH TOHATHIMH: OIpEACICHHUE,
aKCMOMa, TeopeMa, CJICICTBUE, CBOMCTBO, IMPHU3HAK, IOKA3aTEIbCTBO,
paBHOCHIIbHBIC (POPMYIMPOBKH; TIPUMEHSATh UX; YMEHUE (HOPMYIHUPOBATH
oOpaTHOE W TMPOTHUBOIOIOKHOE YTBEPKACHHE, MPHUBOIUTH MPUMEPHI H
KOHTPIIPUMEPBI, HCIIOJIB30BAaTH MCTOA MaTeMaTU4YECKOU HUHAYKIOWUH,
IMPOBOAUTD JOKA3aTCIIbHBIC PACCYKACHUA ITPU PCHICHUHN 3a1a4, OUCHUBATh
JIOTUYECKYI0 IPAaBWIBHOCTb PACCYKJIECHHUW; YMEHHE OIEpUpPOBATH
TOHSATUSIMH: MHOYXECTBO, MOJIMHOYKECTBO, OIEPAIlUU HaJl MHOXKECTBAMU;
YMEHHE HCIIOJIb30BaTh TEOPCTUKO-MHOKECTBEHHBIN  ammapar — Jijist
OIKCAHMSI PEAIbHBIX MPOIIECCOB U SBJICHUH U TPU PELICHUU 3324, B TOM
YHCJIC U3 APYTHX YYCOHBIX MPEIMETOB; YMEHHE OIIEPHUPOBATH IOHSATHUSIMHU:
rpad, cBs3HBIN rpad, 1epeBo, MUK, Tpad HA TNIOCKOCTH; YMEHUE 33/1aBaTh
¥ ONKCHIBATH Ipadbl pa3IMYHBIMU CIIOCOOAMH; HCIIOIB30BaTh Tpadbl MpH
pelICHUH 33129

YMeHue omnepupoBaTh MOHATHUSMHU: HaTypallbHOE YHUCIIO, LEJI0€ YUCIIO,
CTENEHb C LEBIM II0KA3aTeNIEM, KOPEHb HAaTypaJIbHOM CTENEHHU, CTETIEHD C
palMOHAJILHBIM MTOKA3aTeNIeM, CTETIEHb C JIEUCTBUTEIbHBIM TIOKa3aTelEM,
jgorapum uuciaa, CUHYC, KOCUHYC M TAaHIEHC IPOU3BOJBHOIO 4MHCIIA,
OCTaTOK MO MOJYJII0, PalMOHaJIbHOE YHWCIO, UPPaLMOHAIBHOE YHCIIO,
MHOKECTBAa HATypaJIbHbIX, IEJIbIX, PALUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeIT; YMEHHE HCII0JIb30BaTh MPU3HAKHU JIETMMOCTH, HAUMEHBIINN 0011
JenuTeNns W HauMeHblllee oOliee KpaTHoe, ainroput™ EBkiamna mnpu
pELIeHUH 33/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMU CUCTEMaMHU
CUMCJIEHUS;  YMEHUE  BBINOJHATH  BBIYUCICHME  3HAYCHUH U
npeoOpa3oBaHUsl  BBIPQXKEHUH €O  CTENEHsAMH W Jorapupmami,
npeoOpa3oBaHus  JpOOHO-PAllMOHATBHBIX  BBIPAXKEHUH;  yMEHHE
ONEepUpOBaTh  MOHATUSIMU:  IIOCIENOBATENBbHOCTh, apudmMeTHyeckKas
Iporpeccusi, reoMeTpuyueckas mporpeccusi, OeCKOHEYHO YObIBaroIas
reoMeTpuueckas Mporpeccus; yMeHHe 3aJaBaTh MOCJIEI0BATEIbHOCTH, B
TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (OPMYI; yMEHHE ONEepUupOBaTh
MOHATUSAMH: KOMIUIEKCHOE YHCIIO, CONPsDKEHHbIE KOMIUICKCHBIE 4YHCIa,
MOJyJIb U apIyMEHT KOMIUIEKCHOTO 4Hcia, popMa 3alUCH KOMILICKCHBIX
qucen (reoMeTpudeckas, TPUrOHOMETpUIEcKas U anredpandeckas); yMeTb
MPOU3BOJIUTH apuPMeThyecKkue IeHCTBHS C KOMIUIEKCHBIMH YHCIIaMU;




HpI/IBOI[I/ITI: HpI/IMepLI HUCIIOJBb30BaHUA KOMIIJIICKCHBIX YUCCII, OHepI/IpOBaTB
MOHATHSAMU: MaTpuna 2X2 u  3%3, omnpeaeiauTenb  MaTpHIbL,
T€OMETPUUECKHUI CMBICIT OTIPEICTUTEIS

YMeHue ONCpHUPOBATH IMOHATHAMHU: PAUMOHAJIBLHBIC, HWPPAllUOHAJILHBIC,
NoKa3aTesbHbIC, CTETEHHBIC, JOrapu(pMHUUECKUE, TPUTOHOMETPUUYECKHE
YpaBHCHHUA MW HCPABCHCTBA, HUX CHCTCMbI; YMCHHUC OIICpHUPOBATH
HOHATUSAMU: TOXKIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEPAaBEHCTBO, CHCTEMA YPAaBHEHMMI M HEPAaBEHCTB, PAaBHOCHUIIBHOCTH
YPaBHECHHI, HEPAaBEHCTB M CUCTEM; YMEHHME pEIIaTh YPaBHEHMS,
HEPAaBEHCTBA U CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX INPUEMOB; pEIIATh
YpaBHCHHA, HCPABCHCTBA U CHUCTCMBI C IApaMCTpOM; MNPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBI Ui PCIICHHA MATCMAaTUYCCKHUX
3a[a4 ¥ 3a/1a4 U3 Pa3JInYHbIX 00JIaCTe HAYKU U peabHON )KU3HU

YMeHue omnepupoBaTh MNOHATHAMM: (YHKIMSA, UYETHOCTh (YHKLUH,
HNEPUOJIMYHOCTh (YHKIMH, OIPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (QYHKIIUH, HAHOOJbIIee U HaUMEHbIIEe 3HAYCHUS
(GyHKIMU HAa TIPOMEXYTKE, HeMpepbIBHAS (DYHKIUS, aCHMIITOTHI rpaduka
(GyHKIMM, TIepBas U BTOpas MPOU3BOAHAA (YHKIMH, T€OMETPUUECKUI U
¢u3nvecKkuii CMBICI TPOW3BOJIHOW, IEepBOOOpa3Has, ONpeAeTEHHBIN
UHTErpajl; yMEHHE HaxOJUTh ACUMIOTOTHI rpaduka (QyHKIUM; YMEHHE
BBIUNCIIATh  INPOU3BOJHBIE CYMMBI, IIPOM3BEACHHS, YaCTHOIO U
KOMIIO3ULIMK (YHKUIMH, HAXOAUTh YpaBHEHHME KacaTelbHOM K rpaduky
(GYyHKLMU; YMEHHE HaxXOIUTh MPOU3BOJHBIC IEMEHTAPHBIX (YHKIHUI;
YMEHHUE HCIIOJb30BaTh MPOU3BOJIHYIO I HCCIEIOBaHUSA (YHKLUH,
HaXOJUTh HauOOJbIINE W HAUMEHbIINE 3HAYCHUs] (DYHKIUH; CTPOUTH
rpauKd MHOTOYJIEHOB C HMCIOJIb30BAaHUEM allapaTa MaTeMaTH4eCKOIro
aHaJIM3a; NPUMEHATh MPOU3BOJHYIO Ui HAXOXACHUS HAWIY4IIEro
peuieHuss B NPUKIAJAHBIX, B TOM YHUCJE COLMAIBHO-)KOHOMUYECKHUX M
bu3mueckux 3agavax; HaXOIUTh IUIOMAAN U 00BEMBI GUTYP C TTOMOIIBIO
UHTErpaja; MPUBOIUTH IPUMEPHI MAaTEMaTUYECKOIO0 MOJEIMPOBAHUS C
noMoIIbI0 AU depeHInanbHbIX YpaBHEHUH

YMeHnue onepupoBath NOHATUIMU: Tpaduk QyHKINU, 0OpaTHas PyHKIMS,
KOMIO3UIMSA (PYHKUMN, JUHEHHas (QyHKUMs, KBajgpaTudHas (QyHKUHUA,
paunoHanbHas (YHKIMS, CTeneHHas (QyHKIUS, TPUTOHOMETPUUYECKHE
¢byHKLIMH, 0OpaTHbIE TPUTOHOMETpHUUYECKHE (DYHKIMM, MOKa3aTeiabHas U
jgorapupmuueckas (QyHKLIUU; YMEHHE CTPOMTh TpaduKd H3Yy4EHHBIX
GyHKUMH,  BBINOJHATH  IpeoOpa3oBaHusi  rpadukoB  (DYHKIIMIA,
HCIIOJIb30BaTh IpadUKK AJs M3Y4YEeHHUs MPOILIECCOB U 3aBUCUMOCTEH, IpU
pelleHny 3a7ad U3 JPYruxX y4eOHbIX MPEeIMETOBH 3aJady U3 peajbHOU
KU3HHU, BBIPAKATh (OPMYIAMH 3aBHCUMOCTH MEXIYy BEIHYUHAMU;
HCIIOJIb30BaTh CBOMCTBa M rpaduku (PyHKUMH JUIsl pelieHus] ypaBHEHUH,
HEpaBEHCTB M 33Jay C MapaMeTpamu; H300pakaThb Ha KOOPIMHATHOM
IUIOCKOCTH MHOXKECTBA PEILICHUH ypaBHEHUH, HEPABEHCTB M UX CUCTEM




YMeHue peliaTth TEKCTOBBIE 3aJayd Pa3HbIX THUMIOB (B TOM 4YHUCIE Ha
MPOLEHTHI, O U YacTH, Ha JBUKEHHE, paboTy, CTOUMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33/1a4u U3 00JIACTH YIPABIICHUS JIMYHBIMUA U CEMEHHBIMU
dbuHaHCaMM); COCTaBIISITh BBIPAKECHUSI, YpPaBHEHHs, HEPaBEHCTBA U HX
CUCTEMbI [0 YCIOBHIO 3a/layd, HCCIEIOBATh IMOJIYYEHHOE pEeIleHUuEe U
OLICHUBATh MPaBIONOJ00HOCTh PpE3yabTaTOB; YMEHHE MOCIUPOBAThH
pealibHbIE CUTYallMM Ha $3bIKE MAaTEMATHUKHU; COCTaBIIATH BBIPAXKCHUS,
YpaBHEHHS, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~MOJENIM C HCIOJIBb30BaHHEM  ammapara  ajureOpsl,
MHTEPIIPETUPOBATH [1OJYYEHHBIN pe3ysbTar

YMeHue onepupoBarh MOHATUAMU: CpelHee apudmMeTnueckoe, MeanaHa,
HauOOoJIbIlIEE U HAaUMEHBIIIEE 3HAUEHUs, pa3Max, IUCIEPCHs, CTaHAAPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEeHHE HM3BJIEKATh, HHTEPIPETUPOBATDH
UH(OPMALNIO, TPEJCTABICHHYIO B TaOIMIIax, HA qUarpaMMmax, rpadukax,
OTpaXKAIOIYI0 CBOWCTBA PEajbHBIX IPOLIECCOB U SIBJICHUN; IPEICTABIIATh
UHpOpPMALIMIO C TOMOUIbI0 TalJIMI M JUarpaMM; HccieloBaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHUCIIE C NPUMEHEHHEM TIpapHuecKux
METO/I0B M 3JIEKTPOHHBIX CPEJICTB; rpapuuecKu UCCIIe0BaTh COBMECTHBIE
HaOJII0ICHUS C IOMOILBIO IarpaMM pacceuBaHMs U JIMHEHHO perpeccuut

VYMeHue onepupoBaTh MOHATHSAMU: CIy4allHbIA OMNBIT U Ciy4ailHoe
cOOBITHE, BEPOATHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HCHOJIb30BAaHUEM TIpaUUECKUX METOA0B; MPUMEHATH
bopMyIbl CIOXKEHHS U YMHOXKEHHUSI BEpOSITHOCTEH, (popMyny MOITHOM
BepoATHOCTH, (opMyny beprynnn, koMOMHaTOpHBIE (PAKTHl U POPMYJIBL;
OLICHMBAaTh BEPOSATHOCTU pEANbHBIX COOBITUH; YMEHHE OIEepUpOBATH
MNOHATUSIMM: CllydyaliHasi BEJIWYMHA, paclpeesieHue BepOSTHOCTEH,
MaTeMaTUYeCKOoe OKHMJaHUE, TUCIEepPCUss M CTaHAapTHOE OTKIOHEHHE
CIy4ailHOM BeJIMYMHBI, (QYHKUUM paclpeienaeHuss |  IJIOTHOCTH
PaBHOMEPHOT0, IOKA3aTEIbHOIO M1 HOPMAaJIbHOTO PACIIPEAEICHHUH; YMEHHUE
MCII0JIb30BaTh CBOMCTBA U3YUEHHBIX PACIIPEAEICHU IS pEIIEHUS 3aay;
3HAKOMCTBO C MOHATHAMHU: 3aKOH OOJIBIINX YHCEN, METO/IbI BEIOOPOUYHBIX
UCCIIEJOBAHNM; YMEHHE TPUBOAUTH IPUMEPHI IPOSIBICHUS 3aKOHA
0OJBIIMX YHCENT B MPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSX; YMEHHE
ONepUpPOBATh MOHATUSMU: COUYETAHUE, IEPECTAHOBKA, YHCIO COYETAHMM,
YUCIIO  NEpecTaHOBOK; OMHOM  HploTOHa; yMeHHEe  NPUMEHSTH
KOMOHMHATOpHBIE (DAKTBI U pACCYKJEHUS [l PEIICHUs 3a/1a4; OIlEHUBATh
BEPOSITHOCTH PEANbHBIX COOBITUH; COCTABIATh BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MOTYUEHHBIN pe3ynbTaT

YMeHne OIICpHUPOBATH IIOHATUAMMU.: TOYKa, mnmpsamasd, IIJIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YIJIA, IFIOCKUH YIroJl, IBYTPAHHBINA
YTOJI, TPEXTPAHHBIN YTroJI, CKPEUIMBAIOIIHUECS MPAMbBIE, TAPaICIIbHOCTh U
NEPHEHAUKYJIAPHOCTh IPSIMBIX U IUIOCKOCTEH, YroJl MEXIY NPSAMBIMH,
Yroa MexXAy MpsAMOM M IUIOCKOCTBIO, YrOJI MEXKIY IUIOCKOCTSIMY,
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pPacCTOsIHUE OT TOYKU A0 IUJIOCKOCTH, PACCTOSTHUE MEXAY MPSMbIMHU,
paccTosiHuE MEXAY IJIOCKOCTSAMM; YMEHUE HCIIONb30BaTh MPHU PEUICHUH
3aJa4 U3y4yeHHbIe (aKThl U TEOPEMbI IJIAHUMETPUHU; YMEHHUE OLICHUBAThH
pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTh MaTeMaTHYeCKHe
MOJIEJI C TOMOIIBI0 T'€OMETPUUYECKUX TOHATUH U BEJIMYUH, pellaTh
CBSI3aHHBIE C HUMU IIPAKTUYECKUE 3a/1a4

YMeHHue onepupoBaTh MOHATHAMU: IUIOWAAb (GUTYpbl, 00BEM (UTYPHL,
MHOT'OIPAHHUK, MPABWIbHBIH MHOTOIPDAaHHHUK, CEYEHWE MHOIOIPAaHHHUKA,
KyO, mMapajuienenumnesa, MNpu3Ma, NUpaMuia, QuUrypa M MOBEPXHOCTb
BpallleHus, IWIMHApP, KOHYC, Imap, cdepa, miuomanb cdepsl, MiIoaab
MOBEPXHOCTH MUPAMUAbI, MPHU3MBI, KOHYCa, LWIMHApPA, O0BEM Kyoa,
IPSIMOYTOJIBHOTO MapajuieeNnunena, MUpaMHUAbl, MPU3MBblL, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa IOBEPXHOCTH, CEUEHUs KOHyca M IWIMHJIPA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEUYEHHE Ilapa, IUIOCKOCTb,
Kacaromasicss cheppl, HWIMHIpPA, KOHYCa; yYMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, U300pakKaTh MHOTOTPAaHHUKU, (GUTYPHI U MOBEPXHOCTU
BpalCHUs], UX CEYEHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE IMPUMEHATH CBOWCTBA T€OMETPUYECKUX (UTYpP, CAMOCTOSITEIHHO
dbopMynupoBaTh onpeAeneHust H3y4aeMbIX (GUTYp, BBIIBUTATh TUIIOTE3BI O
CBOWCTBAaX M NPU3HAKAX T'€OMETPHUYECKUX (GUryp, O0OOCHOBBIBATHUIIN
ONpoBepraTh HWX; YMEHHE TMPOBOAWUTH KIACCUPHUKAIMIO (UTYp TIO
pa3MYHBIM TPU3HAKaM, BBHIMOJHATE HEOOXOJMMBIE JOMOIHUTEIbHBIE
MOCTPOCHUS

11

YMeHue onepupoBaThb IOHATHSAMM: JABMKEHHME B IPOCTPAHCTBE,
napajuleJIbHbIA MEPeHOC, CUMMETPHUSl Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue NOA00UsA, MOAOOHBIE (UIypBl; yMEHHE
pacrno3HaBaTh paBHbIE U NOJOOHBIE (UIYpbI, B TOM YHUCIE B IPUPOIE,
HCKYCCTBE, apXUTEKTYpPE; UCII0JIb30BATh T€OMETPUUECKUE OTHOLICHUSI TPU
peLIeHNH 3aJay; HaXOAUTh T€OMETPUYECKHE BEIMYMHBI (JJMHA, Yrod,
II0IaAb, 00bEM) MPHU PELICHUH 3a]1a4 U3 APYrHX Y4eOHBIX MPEIMETOB U
U3 peaJbHOW JKNW3HM; YMEHHE BBIYHMCIATH I€OMETPUYECKHE BEIMUYMHBI
(MHa, yroj, MJoOMmAagb, OOBEM, IUIOIAAb MOBEPXHOCTH), UCHOJIb3Ys
U3Y4YEHHbIE (OPMYJIBI U METOABI, B TOM UHCIE: IJIOLIAAb MOBEPXHOCTH
NUPaMU/JIbI, TIPU3MBI, KOHYCA, LIWIMHJpPA, MJI0AaAb cepbl; 00bEM Kyda,
IPSIMOYTOJIBHOTO Tapajuieenunena, MUpaMuabl, MPU3Mbl, LWIMHIPA,
KOHYCa, Iapa; yMeHUE HaXOUTh OTHOIIIEHHE 00BEMOB MTOAOOHBIX (hHUTYD
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YMeHue onepupoBaTh MOHATHIMU: IPSIMOYTOJIbHASL CHCTEMa KOOpAMHAT,
BEKTOp, KOOPAWHATHI TOYKH, KOOPAWHATHI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa HA YHUCIO, PAa3IOKEHHE BEKTOpa Mo Oaswucy,
CKaISIpHOE TIPOM3BEICHNWE, BEKTOPHOE IMPOU3BEIACHUE, YroJd MEXIY
BEKTOpaMH;, YMEHHUE UCIIOIH30BaTh BEKTOPHBIA M KOOPIWHATHBIA METOJ
JUIS pellieHHsI TeOMETPUYECKHX 3a/1a4 U 3a]a4 JPYTUX y4eOHBIX IPEAMETOB
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YMeHnue BeIOMpaTh MOIXOASIINN METO TS PEIICHUS 3a/1a4H; IOHUMaHKE
3HAYUMOCTH MAaTEeMAaTHKH B HM3YUYEHUU MPUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHHUM; yMEHHE paclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTeMaTHKHU B UCKYCCTBE, YMEHUE IPUBOJUTH PUMEPHI MATEMaTHYECKUX
OTKPBITUNA POCCUUCKON U MUPOBOM MAaTEMAaTUUECKON HAyKH




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

K IIpoBepsieMblii 3JIeMEHT COIeP:KAHUS
ox

1 Yucia 1 BEIUMCIIEHUS

1.1 Harypanbublie u nenbie ynucna. [IpusHaku 1eIMMOCTH LEIbIX YUCEeT

Pammonanbupie  uyucna. OOBIKHOBEHHBIE W JIECATUYHBIE ApPOOM, MPOIECHTHI,

1.2 OCCKOHEYHBIC MTEPUOIUUECKHE TpoOH

13 Apudmerndeckuii KOpeHb HAaTypalbHOW creneHH. JlelicTBus ¢ apupmMeTHyecKuMU
' KOPHSIMH HATypalIbHON CTEIICHU

14 Crenenb ¢ nenbM nokaszareneM. CTeneHb ¢ pallMOHaIbHBIM MoKa3arenaeM. CBoiicTBa
' CTEIEeHH

L5 CuHyc, KOCMHYC ¥ TaHTE€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,

APKTAHI'CHC YU CJIOBOI'O aprymeHTa

1.6 = Jlorapudm uncna. JlecsiTHuHBIC M HATYpaJIbHBIE JTOTAPU(MBI

JleficTBUTEIBHBIC YnCcIa. ApU(DMETHIESCKUE OIIepaIlui C IeHCTBUTEIbHBIMU YUCIIAMHU.
1.7 [TpubnmxEHHbIC BBIYUCICHUS, IPABUJIA OKPYTJICHUS, TPUKHUIKA U OLICHKA pe3yJbTara
BBEIYMCIICHUN

1.8  TIpeoOpa3oBaHue BRIpaKCHUN

1.9 KomMmiuiekcurie yncia

2 YpaBHEHHUsI U HEPABEHCTBA

2.1  llensle u qpoOHO-pallMOHATIBHBIE YPABHEHUS

2.2 = HppauroHanbHbIE YpaBHEHUS

2.3 = TpuroHoMmerpuueckue ypaBHEHUS

2.4 Tloka3arenbHble U JlorapuMudyeckue ypaBHEHUs

2.5  llensie u qpoOHO-pallMOHATBHBIE HEPABEHCTBA

2.6 = HppauvoHanbHbIE HEPABEHCTBA

2.7 = Tloka3atenbHbIe U JorapupMUUECKHE HEPABCHCTBA

2.8 = TpuroHoMeTrpuyecKue HEPABEHCTBA

2.9 = Cucrembl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB

2.10  YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C IApaMETPAMU

2.11  Marpuna cuctemsl JUHEHHBIX ypaBHEHUN. ONpeaennuTens MaTPULIbI

3 OyHKIUH U TpapuKH

31 Oyukuus, crnocodbl 3amaHus QyHkuuu. ['paduk ¢ynkuumu. BzaumHO 0OpaTHBIE
' ¢ynkuuu. YétHeie u Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN

ObnacTh ompeneneHus W MHOXECTBO 3HaueHud Qynkuuu. Hymu ¢yHxnum.

32
[IpoMexyTki  3HAKOMOCTOSHCTBA.  [IpoMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.




MakcumMymbl ¥ MUHUMYMBI (GyHKUIMH. Haumbonbliee M HauMeHblee 3HAYECHUE
(yHKIIMH Ha IPOMEKYTKE

Crenennast (yHKIMS ¢ HATYpaJbHBIM U IIeNBIM MOKa3zateneM. E€ cBoiicTBan rpadux.

33 N .
CBoiicTBa U rpaduKk KOpHS n-0i CTENeHN
34  Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U rpaduKu
3.5  Iloka3arenbHas u JorapupmMuyueckas QyHKIUHU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. Acumntotel TpadukoB QyHkiuid. CpoiicTBa  (QYHKIIHA,
' HEIPEPBIBHBIX HA OTPE3KE
3.7  llocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUS MTOCIIEA0BATEILHOCTEH
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyia CiI0XKHBIX MPOILEHTOB
4 Havana marematnueckoro anaiamnsa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (PYHKITHIA
[IpumeneHne mTPOU3BOMHOM K HCCIENOBAaHUIO (YHKIUHA Ha MOHOTOHHOCTH U
4.2 = skctpemymbl. Haxoxknenue HanOONbIIEro U HAaMMEHBIIErO 3HA4YCHHS (YHKIMH Ha
OTpe3Ke
4.3  IlepBooOpa3Has. MHrterpan
5 MHoXxecTBa U JIOTHKA
5.1 MHoXxecTBO, onepaiuu HajJ MHOKecTBaMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2  BeposiTHOCTB
6.3  KombOunartopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 | IlpsiMble M TUIOCKOCTH B MPOCTPAHCTBE
7.3 ~ MHOrorpaHHUKH
7.4  Tena u mOBEpXHOCTH BpalLlEHUS
7.5 Koopaunats! u BEKTOPHI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

https://urok.apkpro.ru/

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

https://urok.apkpro.ru/

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPChHI CETU
NHTEPHET

Marematuka.BeposTHoCTh U cratucTuka. IHTepakTuBHbIE 3a0aHus. 10-11
KJIACChI

BepostHocTs u ctatuctuka 10

BepositHocTh M cTatncTrka 11

Hudposoii kypc "BepositHocTh 1 ctatuctuka" 10 kiace

[udposoit kypc "BepositHocTh 1 ctatuctuka" 11 kiace
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