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MOAYJIb «<AJITEBPA» (170 4.)

MOSICHUTEJbHAS 3AIIUCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO
aHanm3a» 0a3oBoro ypoBHs s oOyuaronmxcsi 10 —11 kimaccoB paspaboTtana Ha
ocHoBe PDeiepalibHOrO roCyIapCTBEHHOIO 00pa30BaTENbHOIO CTAaHAAPTA CPETHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NOPEIbIBIAEMBIX K MaTeMaTH4eCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpa3zoBanus. Peanmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMITETEHIIMSIMH, COCTABJISIONIMMHI OCHOBY JJISl CAMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIHLHOIO
Pa3BUTHS JINYHOCTH O0YUYaIOIIUXCA.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajga MareMaTHYE€CKOTO aHaln3a» SIBJSIETCS OJHUM W3
HanOoJIee 3HAYMMBIX B POTPaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJJHOU CTOPOHBI,
OH o0ecreunBaeT WHCTPYMEHTAIbHYIO 0a3zy Ui H3y4eHHUs BCEX €CTECTBEHHO-
HAyYHBIX KYpPCOB, a C JAPYTrOd CTOPOHBI, (OPMHUPYET JOTUUECKOE M aOCTpaKTHOE
MBIIIJICHWE YYalluxXxcsi Ha YpOBHE, HEOOXOJAMMOM JUJIi OCBOCHHS KYpCOB
nH(OpMATHKHU, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B pamkax nanHOTO Kypca
ydaiuecs OBJIAJICBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas
dbopMyIHUpyeT CBOU JOCTUKEHUS B MaTeMaTHUECKOH (opme.

Kypc anreOpsl 1 Hauan MareMaTHue€CKOTO aHajIu3a 3aKJIaJbIBAET OCHOBY IS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBJIaJeHUE
aOCTpAaKTHBIMH U JIOTHYECKH CTPOTHMMHM MATEMATHYCCKUMHU KOHCTPYKIIMSMU
pa3BUBAaET YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOJH30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue U
aHAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIIeHHE. B X0/1e n3ydeHus
anreOppl W HadaJdl MaTeMaTHYeCKOro aHajlh3a B CTapIled IIKOJEe YydJalluecs
MOJIYYatOT HOBBIM ONBIT pEIIEHUS MNPUKIAAHBIX 3aJlad, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MaTEMaTUYECKUX MOJIeTIEH peabHbIX CUTYyalluii M HHTEPIIPETaIluu
MOJIYYCHHBIX ~ pENICHUHM, 3HAKOMSTCA C  TOpUMEpaMH  MaTeMaTHYECKHX
3aKOHOMEpPHOCTE B MpUpOjAE, HAyKe U B MCKYCCTBE, C BbIJAIOIIUMUCA
MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOpaMH.

Kypc obnamaer 3HAYMTEIHHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIMA
peanu3yeTcs Kak 4yepe3 y4eOHbId Marepuaj, CIoCOOCTBYIONMUN (OPMUPOBAHUIO



HAyYHOTO MHPOBO33PEHUS, TaK W 4Yepe3 crenuduky ydeOHOW AesITEIBHOCTH,
TpeOyromen CaMOCTOSITETIbHOCTH, AKKypaTHOCTH, MPOAOJKUTEITBHOU
KOHICHTPAIIMM BHUMAHUA U OTBETCTBEHHOCTH 3a MOJYYECHHBIN PE3yJIbTarT.

B ocHoBe MeToMKKM 00yUeHHS aire0pe U HayajgaM MaTeMaTHYeCKOTo aHaIu3a
JICKUT JEATCIbHOCTHBIN MIPUHIIMI O0yUYCHUS.

CrtpykTypa Kypca «Anredpa u Hadajla MaTeMaTHIECKOTO aHAIIN3a» BKIIOYACT
CHEYIOIINE COAEPKATECIbHO-METOIUYECKAE JIMHUN: «YHCIa W BBIYHCICHUS,
«DyHk1uu u rpadukny, « YpaBHEHUS U HepaBeHCTBay, «Havaia maTemaTuueckoro
aHann3a», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COAEPKATETbHO-METOIUUECKUE
JUHUU HW3Y4aloTCs Ha TMPOTSDKEHMHM JABYX JIET OOYy4YeHHUsT B CTapllel IIKoJie,
€CTECTBEHHO JIOTOJHAS APYT APYra M MOCTENEHHO HACHIIIASICh HOBBIMU TEMAMU U
paznenamu. JlaHHBIN Kypc SIBJISIETCS WHTETPATUBHBIM, MOCKOJBKY OOBEIUHSIET B
cebe colepkaHHEe HECKOJbKHX MaTeMaTUYeCKMX JUCHUIUIMH:  anreopa,
TPUTOHOMETPUS, MATEMAaTUUECKUN aHAIU3, TEOpUs MHOXKECTB U Ap. [lo mepe Toro
KaK yyaluecs OBJIaJIeBalOT BCE OoJiee MIUPOKUM MATEMAaTUUYECKUM alapaToM, Y
HUX TMOCIE0BATEeIbHO (POPMHUPYETCSI U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MAaTEMATHYECKYI0 MOJIENIb PEAIbHOM CUTYalluH, IPUMEHSTh 3HAHUS, TTIOJyYCHHBIC B
Kypce «Anrebpa W Hadala MaTeMaTHYECKOTO aHauu3a», Ui perieHus
CaMOCTOATENLHO  CPOPMYJIIMPOBAHHOM MaTeMaTHUYEeCKOW 3ajadd, a 3aTeM
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YyJIbTaT.

ConepxarenbHO-MEeTOAMYECKas JIMHUA «YHHCna U BBIYUCICHUSD 3aBEPIIACT
dbopMHpOBaHE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiedt mikoige oco0oe BHHUMAaHUE YIEISETCS
(GOpMHUPOBAHUIO TPOYHBIX BBHIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAKOIIMX B CeOs
WCIIOJB30BaHUE PA3IUMYHBIX (OPM 3amucHu JACHCTBUTEIBHOTO YHCIIA, YMEHUE
pAllMOHATIBHO BBITIOJHATh JCHUCTBUSL C HUMH, J€JIaTh IPUKUIKY, OILECHUBATH
pesynbrar. OOyuaromuecss TOJYYalOT HAaBBIKM NPUOMIKEHHBIX BBIYHCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCIAaMH, 3allMCaHHBIMH B CTaHIapTHOH dopmMme,
MCIOJIb30BaHUS MAaTEMaTUUYE€CKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKCHUH.

Jluans «YpaBHEHUST U HEPABEHCTBA» PEATU3YETCS Ha MPOTSIKEHUU BCETO
oOydeHHsT B CTaplieil IIKOJe, TMOCKOJBbKY B KaXIAOM pazfeie IporpaMMbl
MIPETYCMOTPEHO PEIEHNE COOTBETCTBYIOMUX 3anad. OOyuaromuecs OBIaJICBAIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAUMOHAIBHBIX, HPPAUHOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMUYECKUX U  TPUTOHOMETPUYECKUX YpaBHEHUH,
HEPABEHCTB U UX cUCTEM. [loydyeHHbIE YMEHUS UCTIOJIB3YIOTCS MPHU UCCIIEIOBAHUN
GyHKIMNA C TTIOMOIIBI0 TIPOM3BOMHON, PENICHUHM TPUKIAAHBIX 33a/1ad U 3a7ad Ha
HAaXOXXJEHUE HaWOONBIINX W HAUMEHBINTUX 3HaueHWd QyHKuu. JlanHas
colep)KaTeNlbHasl JIMHHUS BKJIIOYaeT B ce0s Takke (QopMupoBaHue yMEHUI
BBITIOTHATHh pacuérbl 1o ¢GopmysiaM, MpeoOpa3oBaHUs IIEJIBIX, PAMOHAIBHBIX,



UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXE BBIPAKEHUH,
COJIEpKaIMX CTEMeHu U JorapudMmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepurasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBILUIEHUST ydaluxcs, (OpPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX pPacCyKIECHUH,
paboTel C CHUMBOJBHBIMU (OpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BHJI€ PaBEHCTB U HEpaBEHCTB. Anredpa npeiaraeT 3QPexTHBHbIC
WHCTPYMEHTBI ISl PELIEHUS MPAKTHYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HarJsHO JEMOHCTPUPYET CBOM BO3MOYKHOCTHU KAaK SI3bIKa HAYKH.

CopnepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
NIEPEIUIETAETCS C IPYTUMH JIMHUSAMH Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEIOBATENBHOCTh U3YUeHUs MaTeprana. M3yueHne cTeneHHoM, MoKa3aTeIbHOM,
Jorapu(pMUYECKO U TPUTOHOMETPUUECKUX (YHKLHA, UX CBOWCTB U TI'pa(UKOB,
UCIOJIb30BaHue (DYHKUUH Ui pelIeHUs 3aad U3 JIPYTrUX Y4eOHBIX NMPEAMETOB U
pearbHOM XU3HHU TECHO CBA3AHO KAaK C MATEMaTUYECKUM aHAJIM30M, TaK U C
pElIeHEeM ypaBHEHUN U HepaBeHCTB. IIpu 3ToM OoubllIoE BHUMAHUE yJENsSeTCs
(bOpMHPOBAaHUIO YMEHUS BbIpaKaTh (hOpMyIaMu 3aBUCUMOCTU MEXIY pPa3IMYHbIMU
BEJIMUYMHAMH, HCCJIENIOBATh TOJyYECHHbIE (YHKUUU, CTPOUTh HUX TIpaduku.
Marepuan 3Toi coiepKaTeNbHOM JIMHUU HALIEJIEH HA pa3BUTHE YMEHUN U HABBIKOB,
MO3BOJIIOIIMX BBIPAXKaTh 3aBUCUMOCTU MEXKIY BEJIMYMHAMU B Pa3IUYHOU popme:
aHAIMTUYECKOW, Tpaduueckod U clioBecHOM. Ero wu3yueHue crnocoOCTByeT
Pa3BUTHUIO AJITOPUTMHUYECKOIO MBIILICHUS, CIHOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3al1H, UCTIOJIb30BAHUIO aHATIOTHH.

CopnepxarenpHass nuHuA «Hauvana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyTI KaK MAaT€MAaTHYECKHUX, TAK M IMPHUKJIAJHBIX 3a]ad,
JOCTYITHBIX 00YYarolMMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTPOUTH rpaduKu PYyHKIUH, ONPEIETATh UX HANOOJIbIINE U HAUMEHbIIINE 3HAYSHUS,
BBIUUCIIATH IUIOUAAU UTYp U OOBEMBI TeJ, HAXOAUTh CKOPOCTU M YCKOPEHUS
npoueccoB. JlaHHas conep)KaTellbHasl JIMHHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
MOCTPOEHUSI MaTEeMaTUYECKUX MOJENEeH peallbHbIX CHUTyalluil, HaxO0XIEHUs
HaWJIY4lIero pelieHus] B MPUKIAIHBIX, B TOM YHCIIE€ COLMUATBbHO-IKOHOMHYECKUX,
3a/layaXx. 3HAKOMCTBO C OCHOBaMHM MaTeMaTHYECKOTO aHajiu3a CIHOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (POPMATLHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
(GbopMHPOBAHKIO YMEHHI PACcIIO3HABATH MPOSBICHUS 3aKOHOB MaTEMAaTHKHU B HayKe,
TEXHUKEe M HucKyccTBe. OOydyaroumuecs Y3HAIOT O BBIJAIOIIMXCS pe3yibTaTax,
IOJIyYEHHBIX B XO/I€ Pa3BUTUSI MATEMATUKHU KaK HAyKH, U UX aBTOPaX.

CopepxarenpbHO-METOAUYECKasl TUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
IPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaT€MaTWKH U IPEAararoT
Haubosee yHUBEPCAIbHBIN S3bIK, OOBEANHSIOIINNA BCE pa3zesibl MATEMAaTUKU U €€



MPUJIOKEHUN, OHU CBSI3BIBAIOT Pa3Hble MAaTEMAaTHUYECKUE NUCIUIUIMHBI B €IUHOE
uenoe. IloatoMy BakKHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHUMAaTh TEOPETUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAKEHUS CBOMX MBICIICH.

B kypce «Anrebpa um Havajlla MaTeMaTHUYECKOrO0 AaHANIM3a» IMPUCYTCTBYIOT
TaKK€ OCHOBbI MAaTEMaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PeaIbHBIX CUTYallUd, UCCIIETOBAHHUS
TUX MOjeNied C MOMOINIbIO amnmapara aiareOpbl ¥ MaTeMaTHYeCKOro aHaiu3a u
MHTEPIIPETALNHN [TOJTYyUYCHHBIX pe3yIbTaTOB. Takue 3aaHus BIUIETCHBI B KaKIbIN U3
pa3AeiioB NporpaMMbl, MOCKOJIBKY BECh MaTEpPHa Kypca IUPOKO UCIIOIb3YETCS AJIs
pelieHrs NpUKIaAHbIX 3adad. [Ipu pemeHuH peasibHbIX MPaKTHUYECKUX 3aaad
y4yaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, MCIOJB30BATh AHAJIOTHIO, 0000IaTh UM KOHKPETU3UPOBATH
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3a/lady OpPraHM3yeTcsl B MPOIECCE M3YyYEHHUs BCEX TeM Kypca «AuredOpa W Haudana
MaTEMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM 11aHE Ha M3yYeHUE Kypca anreOphl M Hadal MaTEMaTHYECKOTO aHaIu3a
Ha 0a30BOM ypOBHE OTBOJIUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B HEACNIO B
11 kmacce, Bcero 3a 1Ba roga ooy4yenus — 170 gacos.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbupie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHaNBHBIMU YHCTIAMU, TPEe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IudHbIX OTpacien
3HAHUU U PEATBbHOM )KU3HH.

JlelictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢opma  3alucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJbHOM  cremeHu.  JlelictBus ¢
apru(pMETUIECKUMH KOPHSMU HATypaJIbHOM CTENEHHU.

CuHHYyC, KOCHHYC W TaHI€HC YMCJIOBOrO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

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

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHne ypaBHEHNN U HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 Pa3auvHbIX 001acTel HayKu U peaibHOW KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoOsl 3amgaHust GyHkuuu. ['paduk  QyHkuu. BzaumuHo
oOpaTHble PYHKIINU.

OobnacTh ompeneiaeHus U MHOXECTBO 3HaueHUi Qynkuuu. Hymm Qyskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIE 1 HEUETHBIE (PYHKIIUH.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauk KOpHS 7-0i CTEIEHHU.



TpuronomeTpuueckas OKPYKHOCTb, OINpPEACICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTn4ecKoro aHajansa

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysa CIOXKHBIX MPOLEHTOB. Mcronb3oBaHWE MPOTPEcCHH st
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUuEe TEOPETUKO-MHOKECTBEHHOIO ammnapara JUisli OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yuciaa v BIYMCICHUSA

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

CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecsiTuuHbie U HATypaTbHBIE JIOTApU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKa3aTeseM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrembl TMHEUHBIX YpaBHEHUHN. PellieHne nMpukiIagHbIX 3a7a4 ¢ MOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATHUYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKU U peaIbHOM JKU3HHU.

DYyHKIUHN U TPAPUKH

Oynkuus. [Tepuonnyeckue pynkuu. [IpomexyTkn MOHOTOHHOCTH (PYHKIIHH.
Makcumymbl ¥ MUHUMYMBI (pyHkiuu. HaunOosbiiee M HavMeHbIIIEe 3HAYEHUE
GyHKIHMY Ha TPOMEXKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpad@ukoB QYHKIMHA JJIs peLICHUS] YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayana MaTeMaTH4eCKOro aHajamu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IpousBonnas  ¢yakuuu. [eomerpudyecknii u  QU3NUECKUH  CMBICI
MIPOU3BOJHOM.

[TpousBogubie  31eMeHTapHbIX  QyHKIuil.  DopMmynbl  HaXOXAECHUA
MPOU3BOJAHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne npou3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmynoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (uU3MYECKUid CMbIchH. Beruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOnuna.



INJIAHUPYEMBIE PE3YJIbTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06HIGI‘O 06pa3OBaHI/ISI Clacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTuKa» XapakTepUu3yroTC:

['paxx1anckoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
IporeAyp TpaxaaHCKOro oOImecTBa (BBIOOPHI, OMPOCH U TIpP.), YMEHHUEM
B3aMMOJICMICTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBUHU C UX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOILLIOMY Y HACTOSIIIEMY POCCUMCKOW MAaTEMATUKH, IIEHHOCTHBIM OTHOIICHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax
AKOHOMMKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHMSI, HATHUYECKOrO  IOBEACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOTO OYYIIIETO.

DCTeTU4eCKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOUYAS ICTETHUKY MATEMATUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHUHN, PACCYKICHUI; BOCHIPUUMYHUBOCTBIO
K MaT€MaTUYE€CKUM aCIleKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ NMUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUMU U
OT/IbIXa, peryJisapHas pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
IIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOU JESATEIBHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPY/Iy, OCO3HAHUEM IIEHHOCTH TPYHOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIA BHIOOD
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MAaTEMATUYECKON HANPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB Ha COCTOSIHUE IIPUPOAHOM U COLMAIBHOM
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpPUEHTALIMEN HA NPUMEHEHUE MATEMATHYECKUX 3HAHWUW I PELICHUS 3a7ady B
00JIaCTH OKPY’KAIOIIECH Cpe/ibl, ITTAHUPOBAHUS MOCTYIKOB U OILICHKU UX BO3MOXKHBIX
IIOCIICICTBUU [T OKPY’KAIOLIEN CpEebI.

[{eHHOCTH HAYYHOTO MTO3HAHHS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS M 3HAYUMMOCTH JUIsI PA3BUTHUS LMBWIW3ALMHU; OBJIAJACHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJbTYpOM KakK CpEICTBOM IIO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
VHJIMBUIYaJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUIMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHLIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vuusepcanvnvie  nosmaeamenvmvle  Oeticmsusi,  obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo08  NO3HAHUSL — OKpYJcalowe20  Mupa,  NpuMeHeHue  JO2UYECKUX,
Ucce008amenbcKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIISATh U XaPaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXAY MOHATUAMH, (HOPMYIHPOBATH
ONpEeNeNIeHNs] TOHATHUW; YCTaHABIMBATH CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUpPOBaTH M  NPEOOPa30OBHIBATH  CYXKIICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHBIE;

BBISBJISITH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3HM U
NpOTUBOpEYHs B (akTaxX, NaHHBIX, HAOIIONCHUSX U YTBEPKIACHHSIX;
npemiaraTh KpUTEPUH JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;
IPOBO/IUTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEPKJICHUM (MPSMbIE U OT MPOTUBHOIO), BHICTPAUBATh ApTyMEHTAIIHIO,
MPUBOJNTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBCHHBIE
CYXKIEHUS 1 BBIBOJBL

BBIOMpATh Croco0 perieHus yuyeOHoW 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpPATh Hauboiee MNOAXOAAIIMN ¢ Yy4€ToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBrle nccenoBaTelIbcKue JeUCTBUS:

WCITOJIB30BaTh BOTIPOCHI KAaK HMCCIICIOBATEIHCKAA WHCTPYMEHT ITO3HAHMS,
dbopMyIpoBaTh BOMPOCH], (UKCHPYIOUIHME MPOTHBOpPEUYUE, MPOOIemMy,
yCTaHaBJIMBaTh HMCKOMOE W  JaHHoe, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHUE;

IPOBOIUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBIT IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCaAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUST U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKXKE BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabota ¢ nundopmarmei:

BBISIBIIATH Je(DULIATHI HTHPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JIJIsl OTBETAa Ha
BOIIPOC U IS PEILLECHUS 3a/1a4u;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CTPYKTYpUPOBaTh HHGOPMAIUIO, IPEACTABIATh €€ B Pa3InYHbIX Qopmax,
WLTIOCTPUPOBATH TpaduiecKH;

OLICHUBATh HaJEXHOCTD uHbopMauu o CaMOCTOSITEIILHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.



2)

YHueepcaﬂbele KoOmMmynukamueHble dedcm@uﬂ, obecnequsarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYYATOUWUXCAL.
OoOuenue:

BOCIPUHUMATh U (JOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMU
U LIETSIMU OOILIEHUS; SICHO, TOYHO, IPAaMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U IMCBMEHHBIX TEKCTAX, AaBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a/1a4l, KOMMEHTHPOBATH MOJIyYEHHBIN PE3yJIbTAaT;

B X0J1€ 00CYKIEHH 3a7aBaTh BOIPOCHI 0 CYILECTBY O0CYKIaeMON TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auu, BbICKAa3bIBaTh UJIEU, HAIIEJICHHBIE HA TIOUCK
pELEHUs]; CONOCTAaBIATH CBOM CYXKIECHUSA C CYXACHUAMHU JPYyIUX
YYaCTHHKOB JHanora, OOHapy»uBaTh pas3jiMyue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMme (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
IIPEACTABIATh  PEe3yJbTaThbl  pEIIeHWs  3aJayd,  OKCIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BBICTYILICHUS
C YYETOM 3aJa4 MPE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHUYECTBO:

MMOHUMATh M UCITOJIB30BATh MPEUMYIIIECTBA KOMAHIHOW U HHIUBHTYaTbHOM
paboThl MpHU penieHuH Y4eOHBIX 3a/layd; MPUHUMATh 11e7b COBMECTHOMU
NEeSATEeIbHOCTH, IUJIAHUPOBATh  OPraHW3allii0  COBMECTHOM  paboThI,
pacmpenensaTh BHIbI paboT, JOrOBapuBaTHCSA, OOCYKIATh TMPOIECC H
pe3yabTar paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYykKIeHUs, 0OMEH MHEHUI,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPHUSM,
c(hOpMYIUPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBHSI.

3) Vrueepcanvuvle pecynamusnuie oeticmaus, obecneyusarom gopmuposanue
CMBLCIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranuzanus:

COCTABJIATH IJIaH, aJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peuicHus C

y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIAJE€Th HaBbIKAMHU [O3HABaTEIbHOM pedJekcuu Kak OCO3HAHMS
COBEPLIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIaJIETh CIIOCOOAMM CaMOIPOBEPKHU, CAMOKOHTPOJIS IIPOLiecca U pe3ysibTara
peleHns MaTeEMaTHIECKOM 3a/1a4u;



e TPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPU PEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTHBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JIAHHBIX, HAWJEHHBIX OLINOOK, BHISBICHHBIX TPYAHOCTEN;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa v Hadajga MaTEMaTHYCCKOTO aHAIH3a»
Ha YpOBHE CpEJIHEro OOIIero oOpa3oBaHUs JOJDKHO O0ECIEeUMBATH JOCTHUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Bomonusate  apudmernyeckue — omepaudd € palUMOHANBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTeslieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHSMU: TOKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BemonusaTe npeoOpa3oBaHUs LEIbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIPAXEHUU U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAJIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUSA MAaTEMAaTUUECKUX 3a1a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha SI3bIKE aireOpbl, COCTaBISATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJa4d, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTNpEe/eNeHNs] ¥ MHOXXECTBO 3HadeHW (yHKUMH, Tpaduk (QyHKIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKLIMU, HYIH (QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A5 pEIICHUS YypaBHEHUI.

CrpouTth M ynTaTh TpaUKu JUHEWHON (PYHKIUMU, KBAAPATUYHON (DYHKIUH,
CTETICHHOM (PYHKIIMH C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KHU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTH MEXIY BEIIMINHAMH.

Havana maTeMaTH4ecKOro aHajm3a

OmnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apuUPMETHUECKass |
reoMeTpUYecKas IpOrpeccum.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaoLlas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEIIEHUS
pealibHBIX 33aJa4 MPUKIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar AJisl ONMCaHUs PEaIbHbIX
IPOLIECCOB U SIBJICHUM, IPHU PEIICHNUH 3a]a4 U3 IPYTHX yYEOHBIX MIPEIMETOB.

OnepupoBaTh  NOHATHUSAMHU:  OINpEAENCHHEe,  Teopema,  CIEJCTBUE,
JI0Ka3aTeNIbCTRO.

11 KIIACC

Yuciia ¥ BBIYUCTICHUSA

OnepupoBaTh MOHATHUAMM: HATypalbHOE, LEJIOE€ YHCIO; HCIOJIb30BaTh
IIPU3HAKK JEJIMMOCTH LENBIX YUCEI, PA3JIOKEHUE YMCIIA HAa MPOCTHIE MHOKUTEIN
JUISL PELIEHUS 3a/1a4.

OnepupoBaTh NOHATUEM: CTEIIEHb C PALIMOHAJIBHBIM IIOKA3aTEIIEM.

OmnepupoBarh NOHATHUAMHU: JIOrapupM uuciaa, AECCITUUHBIE U HATypajbHbIE
Jorapu@mel.

YpaBHeHMS U HEpaBeHCTBA



[IpumMeHATh CBOMCTBA CTENEHHW U1 NpeoOpa3oBaHUS  BBIPAKECHUM;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKallUX JOrapu(msbl;
ONEPUPOBATH MOHATUSAMU: JIOTAPU(PMHUUECKOE YPAaBHEHUE M HEPABEHCTBO; PEILATh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
UCITIOJIB30BATh CUCTEMY JIMHEHHBIX YPABHEHUN JJIs PELICHMS IPAKTUYECKUX 3a1a4.

HaxoauTp pelreHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEH panMOHaIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha $S3bIKE aireOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHUIO 3aJayH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BaHUEM ammapaTa ajareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMM: [epuoANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIMH, TOYKHM OJKCTpeMyma (yHKIUU, HauOosblliee U
HauMEHbIllee 3HAuYeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
uccienoBanus GyHKIUH, 3aJJaHHOM TpaduKoM.

OnepupoBath MOHATUAMM: TpadUKH MOKA3ATENbHOH, JIorapupmMu4eckoil u
TPUTOHOMETPUUECKUX (YHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOMN TUIOCKOCTHU TpavKK JTMHEHHBIX YPABHEHHM U
WCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBath rpadukd (QyHKIME IS UCCIEIOBAHMUS MPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YU4EOHBIX JUCIUIUIMH.

Hayaja MaTeMaTH4eCKOro aHajn3a

OmnepupoBaTh MOHATUSAMHU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (DYHKUUU;
UCITIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHON IJIs1 pelIeHUs
3ajay.

HaxonuTh npon3BOHBIE 3JIEMEHTAPHBIX (PYHKIIUHI, BEIYUCIIATH POU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIEOBaHUS (GYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThl UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcronb30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIYyYIIEro PpELICHUs B
IIPUKIIAIHBIX, B TOM YHCJIE COIUAIBHO-DKOHOMUYECKHX, 3a1a49aX.

OmnepupoBaTh MOHATHSMHU: TIEpPBOOOpa3Has U  HUHTErpai; MOHUMATh
reOMeTpUUECKUN U GU3NYECKUI CMBICT UHTErpaa.



HaxoauTh IepBo0Opa3HbIC 2JIEMEHTAPHBIX (PYHKIIH; BEIYACIATH HHTETPAI I10
dbopmyne Herorona—JleitOnuia.

Pemarhe npukiagHple 3aJaqd, B TOM YHUCIIC COIIHAIBHO-DKOHOMHUYECKOTO H
(u3nIeCKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypchl
MHoOxecTBa pallMOHAJIBHBIX U
1 EHCTBUTEIBbHBIX YUCEN. PallnOHAIbHBIE 14 1 bubmmorexa [IOK
s et https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
) Oyukuun U rpaduku. CTeneHs ¢ HelbM 6 bubmmoreka [JOK
IoKa3aTeyieM https://m.edsoo.ru/1568aba3
3 Apudmernueckuii KOpeHb N—Oi CTETICHH. 13 | Bbu6mmoteka [JOK
HppaumnoHanbHble ypaBHEHNS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopmMyJibl
4 T I/Irl)“OI}-;OMeT nn. Tpuronomerpuyeckue 22 1 buommorexa [IOK
p prH. 1p P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTeIbHOCTH U TPOTPECCHU 5 bubmmorexa [IOK
4 porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 3 | bu6nmorexa LIOK
3HAHUH https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0



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

11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
CreneHsb ¢ paluOHaJIbLHBIM TOKA3aTEJEM.
1 [TokazarenpHas ¢pynkuus. [lokazarenbHbie 12 1 bubmorexa HOK
YHICHIA: https://m.edsoo.ru/f1 1cdafd
ypaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckast pyHKIHS.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaBIfIleHI/I}I u 12 bubmorexa [IOK
P P https://m.edsoo.ru/f1 1cdafd
HEpaBEHCTBA
Tpuronomerpuueckue KIIUU U UX
3 rpa(bmcn TTpI/IFOHOMe q)IZII{{eCKHe 9 1 bubmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
bu6mmoteka IIOK
4 IT Bl i 24 1
POUSBOIHAA. LIPHMEHEHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
5 nu
HTCTPAJL | EI0 HPUMEHEHIA ? https://m.edsoo.ru/f11c4afd
bubmmoreka IIOK
6 i 12 1
Crctembt ypasHenmii https://m.edsoo.ru/f11c4afd
bu6nmorexa LIOK
H 6
7 ATYPATIBHBIC M HICIIBIC HHC/Ta https://m.edsoo.ru/f11c4afd
2 IToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS 13 ) bu6muoreka [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Koutpoasnubie IIpakTuyeckue op
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThbI padoTshI
pecypcsl
MHo3ecTBO, Onepaluu Haj Eub OK
noIMoTeKa
1 MHOX€eCTBaMu. JlnarpaMMsbl 1 04.09.26 1
i B https://m.edsoo.ru/746d5dce
nnepa—BenHa
PannonaneHble ynca.
) OOBIKHOBEHHBIE U JICCSITHYHBIC 1 07.09.26 bubmuorexa [JOK
JPpOOH, TPOLEHTHI, OECKOHEUHbIE o https://m.edsoo.ru/be888093
MEPUOIUUECKHIE IPOOH
ApudmeTnueckue oneparuu C
3 pPalMOHAIIBHBIMU YUCIIAMHU, 1 11.09.96 bu6mmoreka [IOK
peoOpa3oBaHmst YUCIOBBIX e https://m.edsoo.ru/4d795fe
BBIPAXKECHUM
[Ipumenenue npobeit 1 MpOLEHTOB
4 JUIS peLIeHUs NIPUKIIAHBIX 3a/1a4 U3 1 14.09.96 bubnnorexka [JOK
pa3MYHbBIX OTpacieil 3HAHWI 1 o https://m.edsoo.ru/44dd 1046
peaIbHOU KU3HU
[Ipumenenue npobeit 1 MpOLEHTOB
5 JUIS peLIeHUs NIPUKIIAHBIX 3a/1a4 U3 1 18.09.96 bubnnoreka [JOK
pa3MYHbBIX OTpacieil 3HaHWI 1 o https://m.edsoo.ru/d99d8c74
peanbHOU KU3HU



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74

JlelicTBUTENIbHBIEC YHCIIA.

bubmuoreka [JOK

6 PanmonansHEIE 1 HppallHOHAIBLHEIE 21.09.26
t ppatt https://m.edsoo.ru/2f36a36f
qucia
. Apudmerndeckue onepanum ¢ 25 09,26 bubnuoreka [IOK
JNEUCTBUTEIBHBIMU YUCIAMU R https://m.edsoo.ru/a97a12d9
[TpuG>xEHHBIC BEIYMCIICHHUS],
8 IpaBuJIa OKPYTJICHUS, IIPUKUIKA U 28.09.26 Bubmaorexa ITOK
p pyr » TIPHKHA _ R https://m.edsoo.ru/cb723tbd
OIICHKA PEe3yJIbTaTa BBIYUCICHUN
9 ToxnecTBa U TOXKJISCTBEHHBIC 02.10.96 bu6mmoreka [IOK
peoOpa3oBaHus o https://m.edsoo.ru/3a23ac15
bu6mmorexa [IOK
10 YpaBHeHHE, KOPEHb YPaBHECHUS 05.10.26
p p yp https://m.edsoo.ru/11ac68be
HepaBencTtBo, penienue
1 PaBEHCTBO, PEIICHU 09.10.26 bubnnorexa [JOK
HEPAaBEHCTBA https://m.edsoo.ru/50bdf26d
bu6mmorexa [IOK
12 Metoa nHTEPBAIIOB 12.10.26
A p https://m.edsoo.ru/775f5d99
Pemenue nensix u qpo6HO-
13 allMOHAILHBIX YPaBHEHUI U 16.10.26 Brbmmozexa [IOK
P P o https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTponbHas pabora no teme
"MHOKeCTBa pallHOHATIBHBIX U
14 €lCTBUTENbHLIX YHCE 19.10.26 Bubmorexa ITOK
A ' o https:/m.edsoo.ru/1914a389
PanmonansHbie ypaBHEHUS U
HEpPaBEeHCTB"
DyHKIMA, cIOCOObI 3aIaHus
o 5 bubnmnoreka [JOK
15 dbyakuun. B3anmao obpaTHbie 23.10.26

byHKIUA

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



https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf

I'padux pynkmmn. O6IacTh
OIPEJICTICHUS 1 MHOYKECTBO

bubmuoreka [JOK

16 3HAYEHU kiuu. Hymu 02.11.26
yru Y https://m.edsoo.ru/763e75¢ee
byukun. [IpomexyTku
3HAKOIOCTOSIHCTBA
bubmuoreka [JOK
17 UETHbIE U HEUETHBIE KIUU 06.11.26
Pyt https://m.edsoo.ru/ff4564ad
CrerneHb ¢ 1eNbIM [T0Ka3aTeIeM. Eu6 1IOK
nOJIMOTEeKA
18 CrangaptHas ¢opma 3anucu 09.11.26
ArIApTHas pop https://m.edsoo.ru/66446d3e
JNEHCTBUTENLHOTO Yncia
Hcnonb3oBaHue moaxoasiei
19 (dopMBI 3anHCH ACHCTBUTEIHHBIX 13.11.26 bubnnorexa [HOK
YHCEN JJIS1 PENICHUS MPAKTUYECKUX o https://m.edsoo.ru/6eadc6f1
3a/1a4 U MPeICTaBICHHS TAHHBIX
Crenennas KITUS C
20 HaT aJ'II)HB?I\)/IYII/{I eJIbIM 16.11.26 bubmmorera [TOK
yp H . o https://m.edsoo.ru/3f25a047
nokazateneM. E€ cBoiicTBa u rpaduk
21 ApudmeTnueckuiit KopeHb 90.11.96 bubnuoreka [IOK
HATYpaIbLHOMN CTENEHU o https://m.edsoo.ru/d82¢36d4
” Apudmernueckuit KOpeHb 93.11.26 bubnnorexka [JOK
HATypaJbHOMN CTENIEHH o https://m.edsoo.ru/fe7fc4db
7 CaoiicTBa apu(PMETHIECKOTO KOPHS 971196 bubnuoteka [JOK
HATYpaIbHOMN CTENEHU o https://m.edso0.ru/d0f0b260
24 CaoticTBa apuPMETUUECKOTO KOPHS 30.11.26 bubnmnoreka [JOK
HaTypaJbHOW CTETIEHU o https://m.eds00.ru/c3389865
CaoiicTBa apu(PMETUYECKOTO KOPHS b K
25 pud P 04.12.26 nomroreka 1O

HATypaJlbHOH CTeneHn

https://m.edsoo.ru/444c¢4b9c



https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c

HeiicTBus ¢ apudMeTHaecKuMu

bubmuoreka [JOK

26 07.12.26
KOPHSIMU N—OM CTENIEHU https://m.edso0o.ru/54b815¢c5
7 JleiicTBus ¢ apupMETHICCKUMH 11.12.26 bubnunoreka [HOK
KOPHSIMHU N—OU CTEIICHU https://m.edsoo.ru/83105a0e
)8 JeiicTBus ¢ apupmMeTHUECKUMHU 14.12.26 bubmumoreka [IOK
KOPHSIMU N—OW CTEIEHU https://m.edsoo.ru/2ablc7bc
29 HeiicTBus ¢ apudMeTHIecKuMu 18.12.26 bubmumoreka [IOK
KOPHSIMU N—OW CTEIEHU https://m.edsoo.ru/eacb053¢
30 JleiicTBus ¢ apupMETHICCKHMH 91.12.96 bubnnoreka [JOK
KOPHSIMH N—OW CTEIICHU https://m.edsoo.ru/8a5ada51
31 Pemenue nppannoHanbHbIX 25 12,96 bubnuorexa [JOK
YPaBHEHHUI U HEPABEHCTB https://m.edsoo.ru/69106ae7
1 Pemenne nppanmoHaIbHBIX 98.12.26 bubnnorexa [HOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/9362fea9
1 Pemenne nppanmoHaIbHBIX 11.01.97 bubnuoreka [IOK
YPAaBHEHUI U HEPABEHCTB https://m.eds00.ru/78d9b391
14 Peenne nppanuoHaIbHbIX 15.01.97 bubnnorexka [JOK
YPaBHEHUU U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenne nppanmoHaIbHBIX 18.01.97 bubnnorexka [JOK
YPAaBHEHUI U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CgoiicTBa u rpaduk KOpHS n-oif 99.01.97 bubnuoreka [IOK
CTEIEHU https://m.edsoo.ru/ebOccSe3
37 CgoiicTBa u rpaduk KOpHS n-oif 25 01.27 bubnnoreka [JOK
CTEIEHU https://m.edsoo.ru/5f29b9b5
KoHnTtponbhas pabota mo teme
18 "ApudmeTrueckuii KOpeHb N—ou 99.01.27 bubnnorexa [JOK

crenenu. MppannonaibHble
YPaBHEHHUs U HEpPABEHCTBA"

https://m.edsoo.ru/f13af630



https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630

39 Cunyc, KOCHHYC ¥ TaHT€HC 01.02.27 bubnmoreka [JOK
YHCII0BOTO apryMeHTa o https://m.edsoo.ru/5f605ed0
40 Cunyc, KOCHUHYC U TaHT€HC 05.02.27 bubnunoreka [HOK
YHUCIJIOBOIO apryMeHTa https://m.edsoo.ru/ec9f4d78
A1 ApKCHHYC, apKKOCHHYC U 08.02.27 bubnmoreka [JOK
APKTAHI€HC YHUCIOBOTO apryMeHTa R https://m.edsoo.ru/b8f5d49a
4 ApKcuHYC, apKKOCUHYC U 12.02.27 bubmumoreka [IOK
ApPKTaHI'€HC YMCIOBOTO apryMeHTa o https://m.edsoo.ru/f1{f9220
Tpuronomerpuyeckas OKpyKHOCTb,
43 0111) e eneHH: I/IFOHOMCEyI/IlIeCKI/IX 15.02.27 bubmorexa HOK
peAIeIene Th p e htps://m.edsoo.ru/6df195a0
(GYHKIMH 9UCIOBOTO apryMEeHTa
Tpuronomerpuyeckas OKpyKHOCTb,
44 ONpeIeTICHUE TPUTOHOMETPUUECKUX 19.02.27 bubmorexa [IOK
PEACHCHHC TP p e https://m.eds00.ru/6b61¢578
(GYHKIMH 9UCIOBOTO apryMEeHTa
45 OCHOBHBIE TPUTOHOMETPUYECKHE 99.02.97 bubnuorexa [JOK
bopMyIbI https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUYECKHE 26.02.27 bubnuoteka [JOK
bopMyIbI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUYECKUE 01.03.27 bubnuoreka [IOK
(bopMmybl https://m.edsoo.ru/b8a0ff2f
43 OCHOBHBIE TPUTOHOMETPUYECKHE 05.03.97 bubnuoteka [JOK
bopMyIbI https://m.edsoo.ru/12d1413¢
49 [Tpeobpa3zoBanue 1.03.27 bubnuorexa [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUN h https://m.edsoo.ru/e248c5fc
50 [IpeobpazoBanue 15.03.27 bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN o https://m.edsoo.ru/09baSb3d
51 [IpeobpaszoBanue 19.03.27 bubnmuotexa [JOK

TPUTOHOMCTPUYICCKUX BBIP AKCHUH

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



https://m.edsoo.ru/5f605ed0
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57 [IpeobpazoBanue 9.03.27 bubmuoreka [JOK
TPUTOHOMETPUYECKUX BHIPAKEHUIM R https://m.edsoo.ru/76c¢€9958
53 [IpeobpazoBanue 26.03.27 bu6mmoreka [IOK
TPUTOHOMETPUYECKHUX BHIPAXKEHHIA R https://m.edsoo.ru/8fa598b5
Pemenne tpu e e
54 Tp TOHOMETPUYECKUX 05.04.27 bubmmoreka [JOK
YpaBHEHU U https://m.edsoo.ru/6baefe19
P
55 @ﬂeHHeTpHFOHOMeTqueCKHX 09.04.27 bubmuoreka [JOK
yYpaBHEHUU https://m.edsoo.ru/alf8d141
56 Pewenne IU‘pMFOHOMeTqueCKI/Ix 12.04.97 bubnuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/65a0f2d0
P
57 elIeHUE :["pI/IFOHOMeTpI/I‘IeCKI/IX 16.04.27 bubnuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/0d8a770d
53 Pemienue TpuronomeTpuyecKux 19.04.97 bu6mmorexa [IOK
ypaBHEHUH o https://m.edsoo.ru/cec28774
59 ﬁPmneHHeEpMFOHOMeTqueCKMx 23.04.27 bubnuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/ebeec650
O0006menue no teMaMm "OCHOBHBIE Bt OK
60 TPUTOHOMETpHUUYECKHE (POPMYIIBI. 26.04.27 nommoreka L
" https://m.edsoo.ru/ac44acdc
Tpuronomerpudeckue ypaBHEHHs
KonTponbHas padora no teme
"dopMyIIEl TPUTOHOMETPHH.
61 T H£;;;M6TPHHCCKH6 ’ 30.04.27 bubmorexa HOK
p B p . . https://m.edsoo.ru/b46a8228
ypaBHeHus'"/Bceepoccuiickas
poBepouHas pabora
HtoroBas koHTpoJsibHas padoTa /
. bubmuoteka [JOK
62 Bcepoccuiickas npoBepouHas 07.05.27

pabora

https://m.edsoo.ru/188bbfbc
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O0001enne, cucTeMaTA3aIUsA

63 3HAaHUU 3a Kypc anredpbl U Hayal | 14.05.27 bubnmoreka [JOK
MaTeMarnyeckoro aHanusa 10 https://m.edsoo.ru/33e6629¢
KJjlacca
Apudmernueckas u
reOMEeTpHYECKast TPOTPECCUH.
64 I/Icnon530BaHI/Ie r[;or;)eccnn JUIsL 1 17.05.27 bubmorexa HOK
https://m.eds00.ru/d3666918
pelleHus peaJbHbIX 3a7a4
MPUKIIATHOTO XapaKTepa
beckoneuno yObIBarommas
65 reoMeTpruYecKas porpeccusl. 1 21.05.27 bubnuorexa [JOK
CymMma 6eckoHeuHO yObIBaroIei https://m.edsoo.ru/1cbf72b1
FeOMETPUUECKOHN MPOTrPECCHH
bu6mmorexa [IOK
66 opmysa COKHBIX MPOLCHTOB ! 24.05.27 https://m.edsoo.ru/538fc437
bu6mmoreka [IOK
67 ®opmyna CI0KHBIX MPOLECHTOB 1 28.05.27 https://m.edsoo.ru/c2627eca
O0001Ien1Ee, CUCTEMAaTA3 AU
68 3HaHUH 3a Kypc areOpbl 1 Hayas 1 59.05.27 bubnnorexka [JOK
MaTeMaTruyeckoro ananusa 10 https://m.edsoo.ru/49f1b827
KJlacca
OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME



https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/d36669f8
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11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
| Crenenb ¢ pallMOHAIBHBIM | 02.09.26 bubnnoreka [HOK
[OKa3aTejeM T https://m.edso0o.ru/a52939b3
bu6mmorexa [IOK
2 Caoi 1 04.09.26
BOHCTER CTENEHH https://m.edsoo.ru/ff601408
3 [Ipeobpa3oBaHue BbIpaxeHHH, 1 07.09.26 bubnuorexa [JOK
COJIEpKAIUX pallMOHAIBHBIE CTEIICHU R https://m.edsoo.ru/3d87¢248
4 [IpeoOpa3oBaHue BBIPAKEHHIA, 1 09.09.26 bubmmoreka [IOK
COZIEpKAIUX PAlMOHAIBHBIE CTENCHU o https://m.edso0.ru/343c6b64
5 [IpeoOpazoBaHue BBIpAXKEHUH, 1 11.09.96 bubnmnoreka [JOK
COZIepKaIUX PAllMOHAIBHBIE CTENEHU e https://m.edso0o.ru/4064d354
6 ITokasaTenbHbIE YpaBHEHUS U 1 14.09.96 bubnnorexka [JOK
HEpaBEeHCTBA o https://m.edsoo.ru/be76320¢c
. [TokazarenbHble ypaBHEHUS U | 16.09.26 bubnuoreka [IOK
HEpaBEHCTBA o https://m.edsoo.ru/3d408009
2 IlokazarenabHble ypaBHEHUS U 1 18.09.96 bubnuoreka [IOK
HEpaBEHCTBA o https://m.edsoo.ru/bd5ff0ec
9 ITokasarenbHbIE YpaBHEHUS U 1 91.09.26 bubnnoreka [JOK
HepaBEeHCTBA T https://m.edsoo.ru/cebf10c6
[Tokasate € ypaBHe
10 Ka3aTelbHble YpaBHEHUS U | 23.09.26 bubnuoreka [IOK
HEpPABEHCTBA https://m.edsoo.ru/536de727
IlokazaTenpHas KIIHs, €€ CBOMCTBA
1 Gynkn | 55 09.26 Bbubnuorexa LIOK

u rpaduk

https://m.edsoo.ru/85bc8132
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KonrponsHas pabora o Teme
"Crenens ¢ paluoHaIbHbIM

bubmuoreka [JOK

12 nokasareneMm. [lokazarenpHas 28.09.26
https://m.edsoo.ru/58e8e22
¢bynkius. [lokazaTenbHble ypaBHEHUS
Y HepaBeHcTBa"
bubmuoreka [JOK

13 Jlorapum icna 300925 ips://m.edsoow3e3230d4
14 JlecsiTuuHBIE U HATypAJIbHbBIE 02.10.96 bubnuorexa [JOK

Jorapudmpl https://m.edsoo.ru/lea72162
15 [IpeoOpa3oBaHue BEIpAXKCHUH, 05.10.26 bubnnoreka [JOK

COJIepIKaIIuX Jorapudmel https://m.edsoo.ru/da48154c
16 [IpeoOpazoBaHue BhIpAXKEHUH, 07.10.26 bubnnoreka [JOK

COJIepIKaIIuX Jorapudmbl https://m.edsoo.ru/4beff03b
17 [Ipeobpa3oBanue BhIpaKEeHUM, 09.10.26 bubnuorexa [JOK

coJiep Kaliux JorapupmMbl https://m.edsoo.ru/fe18912d
13 [IpeoOpazoBaHme BhIpaXKEHUH, 121026 bubnunorexa [JOK

coJiepKaliux JorapupmMbl https://m.edsoo.ru/fadb8aa5
19 Jlorapudmudeckue ypaBHEHUS U 14.10.96 bubnmnorexa [JOK

HEpaBEHCTBA https://m.edsoo.ru/3034724¢
20 Jlorapudpmuueckue ypaBHEHUs U 16.10.26 bubnnorexka [JOK

HEpPaBEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudmuueckre ypaBHEHUS U 19.10.26 bubnunorexa [JOK

HEpPABEHCTBA https://m.edsoo.ru/9e3f4bc9
” Jlorapudmudeckue ypaBHEHUS U 1.10.26 bubnmoreka [JOK

HEPaBEHCTBA https://m.edsoo.ru/15bclcfb
” Jlorapudmuueckas GyHKIUS, €€ 93.10.26 bubnuorexa [JOK

CBOMCTBA U TpaduK

https://m.edsoo.ru/d68bbe9d
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24 Jlorapudmuaeckas Gpynkuus, e 02.11.26 bubnmoreka [JOK
CBOIiCTBa U rpaduK o https://m.edso00.ru/9d102051
Tpuronomerpuueckue GyHKINHU, UX bubnuoreka [IOK

25 5 06.11.26
CBOWCTBA U TpapuKu https://m.edsoo.ru/beeff646
Tpuronomerpuyeckue GyHKIUH, UX bubnmoreka [JOK

26 . 09.11.26
CBOICTBa U rpaduku https://m.edsoo.ru/d2e4601b
Tpuronomerpuueckue GyHKIUH, UX bubmumoreka [IOK

27 . 11.11.26
CBOICTBa U rpaduku https://m.edsoo.ru/ba9da96d
Tpuronomerpruyeckue QyHKIUH, UX bubnuoreka [IOK

28 13.11.26
CBOWCTBA U TpapuKu https://m.edsoo.ru/24ab3c53

29 [Ipumepsl TPUTOHOMETPUYECKUX 16.11.96 bubnuorexa [JOK
HEPABEHCTB o https://m.edso0o.ru/5272b9al

30 [IpuMepsl TPUTOHOMETPUYECKUX 18.11.96 bubnnorexa [HOK
HEPaBEHCTB o https://m.edso0.ru/0c837397
[IpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [IOK

31 20.11.26
HEPABEHCTB https://m.edsoo.ru/e6e1901f

1 IIpuMepsl TPUTOHOMETPUYECKUX 93.11.96 bubnnorexka [JOK
HEPaABEHCTB o https://m.edsoo.ru/0f903¢75
KonTponbhas pabota no teme
"Jlorapudmuueckas GyHKIHS.

Jlorapudpmuueckue ypaBHEHUs U

“ pud " yp — 55 11,26 bubamnorexa [JOK
HEPABCHOTREA. | PUTOHOMCIPHHCCKHE o https://m.edso0.ru/10130727
(GYHKIIUU U UX
rpaduku. Tpuronomerpuueckue
HEpaBeHCTBA"

bubnuoreka [IOK
34 HenpepbiBHble QyHKIIUT 27.11.26 1

https://m.eds00.ru/403bfb0d
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MGTOI[ HWHTCPBAJIOB JIs pCIICHUA

bubmuoreka [JOK

35 30.11.26
HEPaBEHCTB https://m.eds00.ru/6db0b423
Meroa UHTEPBAIIOB ISl pELICHUS bubnuoreka [IOK
36 02.12.26
HEPaBEHCTB https://m.edsoo.ru/0adbcelb
bu6mmoreka [IOK
I1 04.12.26
37 pousBoauas pymiciuu https://m.edsoo.ru/0731ad3d
bu6mmoreka [IOK
38 II 07.12.26
POM3BOZHAA yHKIIHH https://m.eds00.ru/723dd608
39 I'eomerpuueckuii u puzndecKuii 09.12.96 bubnuoreka [IOK
CMBICIT IIPOM3BOIHOMN o https://m.edsoo.ru/6¢8d36ff
40 I'eomeTrpuueckuit u puzndeckuit 11.12.96 bubnuorexa [JOK
CMBICII IIPOM3BOIHOMN o https://m.edsoo.ru/a413eca9
41 [Ipon3BOHBIE 3JIEMEHTAPHBIX 14.12.96 bubnnorexa [HOK
byHKIMI o https://m.edsoo.ru/c7550e5f
47 HpOI/ISB(iz[HHe 3JIEMEHTAPHBIX 16.12.96 bu6mmoreka [IOK
byHKIMA https://m.edsoo.ru/14ab3cdb
43 [IponsBoHast CyMMBl, IPOU3BEACHMS, 18.12.96 bubnnorexka [HOK
4aCcTHOTO (DYHKITHIA o https://m.edsoo.ru/c12a0552
44 [TIponsBogHAas CyMMBI, IPOU3BEICHUS, 91.12.26 bu6mmoreka [IOK
Y4acTHOTrO (DyHKI[HI o https://m.edsoo.ru/d598201
45 [Ipon3BoHasE CyMMBI, IPOU3BENACHHS, 93.12.96 bubnunorexa [JOK
Y4aCTHOTO (PYHKIMI o https://m.edsoo.ru/1de34d4d
IIpuMmeHeHne MPOU3BOAHON K
46 HiHeHOBaHHmp(b Kuiﬁ Ha 25.12.26 bubmmorexa LIOK
i o https://m.edsoo.ru/17af2df9
MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMeHeHne Mpou3BOJHOM K
. bubmuotexa [JOK
47 HCCIIeIOBaHUIO (PYHKIMH Ha 28.12.26

MOHOTOHHOCTB U 3KCTPEMYMBI

https://m.edsoo.ru/a8cas5ad4
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IIpuMeHeHne Npon3BOJHOM K

bubmuoreka [JOK
48 HUCCIIETOBAHUIO KA Ha 30.12.26
a by https://m.edsoo.ru/0b411edd
MOHOTOHHOCTb M 9KCTPEMYMBbI
IIpuMeHeHne Npou3BOJHON K
49 WCCIICIOBAHMIO (DYHKIIMH Ha 11.01.27 Enbmiorexa IOK
i R https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTb M 3KCTPEMYMBI
Haxoxnenue HauOOJIbIIETO U BuG 1OK
HOJIMOTEKA
50 HAUMECHBILICT0 3HAUCHUS KIIMK Ha 13.01.27
ymx https://m.edso0o.ru/fac78£05
OTpE3KE
Haxoxneaue HauOoJIbIIETO U BuG 10K
HOJIMOoTEKA
51 HAUMEHBILETr0 3HAUYCHUS KIIMH Ha 15.01.27
ymicu https://m.edsoo.ru/fb6a8acf
OTpe3Ke
Haxoxneaue HauOoJIbIIETO U BuG 1OK
HOJIMOoTEKA
52 HAUMEHBILETr0 3HAUYCHUS KIIMH HaA 18.01.27
ymicu https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnenue HanOOJIbIIETO U BuG 1OK
HOJIMOoTEKA
53 HAWMMEHBIIECTO 3HAYCHUS KIIMU Ha 20.01.27
Gy https://m.edso0.ru/d9469916
OTpE3KE
Haxoxnenue HanOOJIBIIETO U
54 HauMEHBIIETO 3HauYeHus1 QYHKIUU Ha 22.01.27 bubmorexa HOK
YHEI R https://m.edsoo.ru/ad15000e
OTpEe3Ke
Haxoxnenne HauOOJIBIIErO U
55 HauMEHBIIETO 3HaUeHUsl (PYHKIIUU Ha 25.01.27 Bubmiorexa [JOK
yH R https://m.edsoo.ru/86adcbfd
OTpe3Ke
IIpumenenue Npou3BOIHON IS
P P Bu6nuorexa LIOK
56 HaXO0XXJICHUS HAMTYYIICTO PEIICHUS B 27.01.27

MPUKIIAAHBIX 3aa4ax, IJIs

https://m.edsoo.ru/13205d80
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OTIpeJIeNIEHUs] CKOPOCTH IpoLecca,
3aIaHHOTO (POPMYJION WK TpadhUKOM

KonrponsHas pabora o Teme

bu6mmoreka [IOK

57 "HpOI/IBBOI[HiliI. [Ipumenenue 29.01.27 https://m.edsoo.ru/fBed5 99
IIPOU3BOIHOM
58 [TepBooOpaznas. Tabnuia 01.02.27 bubnnoreka [HOK
epBOOOPa3HBIX https://m.edsoo.ru/d777edf8
59 [TepBoobOpaznas. Tabnuna 03.02.27 bubnuorexa [JOK
epBOOOpPa3HBIX https://m.eds00.ru/30c3697b
60 HHTerpai, reoMeTpu4YECKuil 1 05.02.27 bubmnoreka [JOK
(bu3nvecKknuii CMBICI HHTErpaia https://m.edsoo.ru/391272c¢9
61 HuTterpan, reomeTpudyeckuii u 08.02.27 bubnunoreka [JOK
(hU3UYECKU CMBICIT HHTETpalia https://m.edsoo.ru/d359fb5f
2 HHTerpai, reoMeTpuyeCcKuil 1 10.02.27 bubnnorexa [HOK
(hU3UYECKU CMBICIT HHTETpalia https://m.edsoo.ru/07eb464b
63 Brruucnenue unTerpana no gpopmyie 12.02.27 bubnunorexa [JOK
Herorona—Jleibuuiia https://m.eds00.ru/b9b225¢3
64 Brruncnenmne unrerpana no ¢gopmyie 15.02.27 bubnmnorexa [JOK
Hrrorona—JleiiOnumna https://m.edsoo.ru/b800deb4
65 Brruucnenue uaTerpana no gpopmyie 17.02.27 bubnuoteka [JOK
Hrrorona—JleiiOnumna https://m.edsoo.ru/f5eed075
66 Brruucnenue uaTerpana no gpopmyie 19.02.27 bubnunorexa [JOK
Herorona—Jleiibania https://m.edsoo.ru/41da431a
. . 22.02.27 bubnuorexa [IOK
67 CucteMbl TMHENHBIX YPaBHEHUN
https://m.edsoo.ru/b648235a
. . 24.02.27 bubnuorexa [IOK
68 CucreMbl TMHEHHBIX YpaBHEHUN

https://m.edsoo.ru/5ab83864
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Pemenne npukiiagHeIx 3a1a4y ¢

26.02.27

69 IIOMOULIBIO CUCTEMBI JINHEHHBIX bubmmorexa LIOK
. https://m.edsoo.ru/a4d65ee5
YPaBHEHMM
Pemenne npukiagHeIx 3a1a4y ¢
70 IIOMOUIbIO CUCTEMBI JINHEHHBIX 01.03.27 bubmorexa HOK
. https://m.edsoo.ru/aa5962el
YpaBHEHUI
CucreMpl 1 COBOKYITHOCTH LIENBIX,

71 palMOHANBHBIX, HPPALUOHAIBHBIX, 03.03.27 bubnnoreka [JOK
MOKa3aTeIbHBIX, JIOTapHU(PMUIECKIX https://m.edso0.1u/48190472
YPaBHEHUW U HEPABEHCTB
CucreMpl 1 COBOKYITHOCTH LIENbIX,

7 palOHAaIbHBIX, UPPALMOHAIIBHBIX, 05.03.97 bubnuoreka [IOK
MOKa3aTeIbHBIX, JIOTapHU(PMUIECKIX https://m.edsoo.ru/2dbd3859
YPaBHEHUW U HEPABEHCTB
CucreMsl 1 COBOKYITHOCTH LIENbIX,

7 palOHaIbHBIX, UPPALMOHAIIBHBIX, 10.03.27 bubnuoreka [IOK
MOKa3aTeIbHbIX, JJOTapu(PMUIECKUX https://m.edsoo.ru/7ab8d17e
YPaBHEHUW U HEPABEHCTB
CucreMbl 1 COBOKYITHOCTH LIENBIX,

74 palOHaIbHBIX, UPPALMOHAIIBHBIX, 15.03.97 bubnuoreka [IOK
MOKa3aTeIbHbIX, JJOTapu(PMUIECKUX https://m.edsoo.ru/81cccfe9
YPaBHEHUW U HEPABEHCTB

75 Hcnonb3oBanue rpadukoB GyHKIUN 15.03.27 bubnnoreka [JOK
JUISl pELLIEHUs] YPABHEHUN U CUCTEM https://m.eds00.ru/039949bf

76 Hcnons3zoBanue rpadukoB GpyHKIUH 17.03.27 bubnmnoreka [JOK
JUISL pEIIEHUs YPAaBHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79

77 IIpumeHeHne ypaBHEHUH, CUCTEM U 19.03.27 bub6nuorexa [IOK

HCEPAaBCHCTB K PCIICHHUIO

https://m.edsoo.ru/ca878deb
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MAaTCMaTHYCCKUX 3aJa4 M 3aJJa4 U3

pa3IMyYHbIX 00JacTel HayKu U
peanbHOU KU3HU

KonrponsHas pabora o teme

bubmuoreka [JOK

78 '(‘:I;I/IIZ:Z;F; ?ﬂy;aiﬁ;gi ;iﬁeHeHHﬂ' 22.03.27 https://m.edsoo.ru/471¢735b
79 HarypanbHble U 11ebIe Yucia B 24.03.27 bubnunoreka [HOK
3a7a4ax U3 peajbHON KU3HU https://m.edsoo.ru/3ceel1327
20 HarypanbHble u nienble yucia B 26.03.97 bubnuorexa [JOK
3a7a4ax U3 peajbHON KU3HU https://m.edsoo.ru/a35al31d
21 HarypanbHble u niensle 4ucia B 05.04.27 bubnnorexa [HOK
3a7a4ax U3 peajbHON KU3HU https://m.edsoo.ru/ef10c49
82 [Ipu3Haky QeNMMOCTH LEIBbIX YUCEI 07.04.27 ngg;ﬁfg;grouim%am
bubnuorexa [JOK
83 [Ipyu3HaKy JETMMOCTH LEJIBIX YHCEN 09.04.27 https://m.edsol_.lru/fabfi1c0e
bubnuoteka [JOK
84 [Ipy3HaKky JEMTMMOCTHU LEIBIX YUCEI 12.04.27 https://m.edsogru/eﬂc6e43
25 [ToBTOpenue, o6o0IIEeHNE, 14.04.27 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/0312cf8¢
26 [ToBTOpenue, o6o0IIEHNE, 16.04.97 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/247d2fe7
%7 [ToBTOpenue, 06001IeHNE, 19.04.27 bubmuoreka [JOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpenue, o6o0mEeHNE, 1.04.27 bu6mmorexa [IOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/1bf2{b98
29 [ToBTOpenue, o6o0mEeHNE, 93.04.27 bu6mmoreka [JOK

cucTeMaTu3alus 3HaHW. Y paBHEHUS

https://m.edsoo.ru/9c44c6ca



https://m.edsoo.ru/471c735b
https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca

[ToBTOpenue, 060061IeHNE,

bubmuoreka [JOK

90 . 26.04.27
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/337aad59
01 [ToBTOpeHue, 06001IEHNE, 28.04.27 bu6mmoreka [IOK
cucreMarusanus 3HaHuil. HepaBencrsa o https://m.edsoo.ru/a86014¢e1
9 [ToBTOpeHME, 0000MIIEHNE, 30.04.27 bubmuorexa [JOK
cucrtemaTtusanus 3Hanuil. HepaBeHcrna o https://m.edsoo.ru/5c45a60a
93 [ToBTOpenue, 060061IeHNE, 05.05.27 bubmuoreka [JOK
cucrtemaTtusanus 3Hanuil. HepaBeHctna R https://m.edsoo.ru/19304aba
94 [ToBTOpeHme, 06001IEHNE, 07.05.97 bu6mmoreka [IOK
cucreMarusanus 3HaHui. HepaBeHcrsa o https://m.edsoo.ru/c3d4b282
[ToBTOpeHME, 0000IIECHNE,
. bubmuorexa [JOK
95 crcremMaru3anus 3HaHul. CHCTEMBI 12.05.27
. https://m.edsoo.ru/a20b8adc
ypaBHEHUN
[ToBTOpeHue, 06001IEHNE,
. bubnuorexa [JOK
96 cucreMaru3anysa 3HaHUU. CHCTEMBI 14.05.27
. https://m.edsoo.ru/a012476d
ypaBHEHUH
97 [ToBTOpenue, o6o0IIEHNE, 17.05.27 bu6mmoreka [IOK
cucTeMaTu3anus 3HaHui. OyHKIUH T https://m.edso0.ru/d620c191
08 [ToBTOpenue, 06001IeHNE, 19.05.27 bu6mmoreka [JOK
cucTeMaTu3anus 3HaHui. OyHKIUH A https://m.edso00.ru/7017196f
b
99 HToroBast KOHTpOJIbHASA paboTa 21.05.27 nommorexa OK
https://m.edso00.ru/513¢c9889
b
100 WroroBas koHTpoJsibHas paboTa 24.05.27 nommorexa [OK
https://m.edso0.ru/2276973
O0001enue, cucTeMaTH3alusa 3HaHUH
3a KypcC aJire0Opsl ¥ Havyajl
101 yp P 26.05.27 bubnmoreka [JOK

marematudeckoro aganuza 10-11
KJIaCCOB

https://m.edsoo.ru/3330f7ef



https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/a012476d
https://m.edsoo.ru/d620c191
https://m.edsoo.ru/7017196f
https://m.edsoo.ru/513c9889
https://m.edsoo.ru/2276973
https://m.edsoo.ru/3330f7ef

O0001menue, cucTeMaTH3aIusa 3HaHUH
102 3a Kypc anreOpsl U Havyal
MaTeMaTuueckoro anaimusa 10-11

KJIaCCOB

28.05.27

bubmuoreka [JOK
https://m.edsoo.ru/cead345e

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102



https://m.edsoo.ru/cead345e

IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon "
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsSIeMOro .
0o0pa3oBaTe/ibHOI MPOrpaMMBbI Cpe/lHero 001ero 0opa3oBaHus
pe3yjabTara
1 Yucna v BBIYHACIICHUS
. OrnepupoBaTh MOHATUSIMHU: PALMOHAIBLHOE W JEHCTBUTEIBHOE YHUCIIO,
. OOBIKHOBEHHAs U JIECATHUYHAS APOOb, MPOLIEHTHI
- Bremonusate  apudmernyeckue omepaldd € palloOHaIbHBIMU |
' JIEACTBUTEIILHBIMU YUCIIAMH
13 BoimonHATe  pUOMMKEHHBIE  BBIUYMCICHUS, UCIOJB3Ys MpaBHIIA
' OKpYTJIEHUSs, AeNIaTh MPUKUIKY U OLEHKY Pe3yJIbTaTa BHIYUCICHUI
OnepupoBaTh MOHATUAMHU: CTENIEHD C IEJIBIM I0KAa3aTeJIeM, CTaHAapTHAS
14 dbopma 3anucu ACHUCTBUTEIHHOTO YHUCIIa, KOPEHb HATYPAIIbHOU CTEIICHU;
' MCIOJIE30BATh MOAXOIAILYI0 (OPMY 3aMUCH JEHCTBUTENBHBIX YHCEI JJIsI
pEIICHUS TPAKTUYECKUX 3a]1a4 U MPEICTABIECHUS JaHHBIX
OnepupoBaTh NOHATHUSIMU: CUHYC, KOCUHYC U TaHI'€HC IPOU3BOJIBHOTO
1.5 yIJla; HCIMOJIb30BaTh 3allMCh MPOU3BOJBHOTO yIila 4epe3 oOpaTHbIE
TPUTOHOMETpHYECKHe (DYHKIINU
2 YpaBHEHUs 1 HEpABEHCTBA
OnepupoBaTh MOHSATHUSIMU: TOXKIECTBO, YpPAaBHEHHE, HEPABEHCTBO,
2.1 [eyoe, pauroOHAIbHOE, WPPalMOHAJIbHOE YpaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE
55 BremonHsaTe mpeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN W
' pemaTh TPUrTOHOMETPUUECKHUE YPABHEHUS
BelimonsaTe npeobpazoBaHus LETBIX, panroOHaNbHBIX u
2.3 UPPALMOHATBHBIX BBIPAKEHUN M pellaTh OCHOBHBIE THUIIBI LENbIX,
palMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHHUI 1 HEPABEHCTB
54 [IpuMeHATh ypaBHEHUSI U HEPABEHCTBA JIJIsl PEILICHUS] MATEMATUUYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTeil HayKH U pealbHOM KU3HU




MOI[CJ'II/IPOBaTB P€AILHBIC CUTyallMH Ha SA3BIKE aJ'Il"C6pBI, COCTaBJIATHb

BBIDQXXCHUS, YpAaBHEHMs, HEPABEHCTBA 110 YCJIOBUIO  3ajayd,

2 UCCJIEIOBATh IOCTPOCHHBIE MOJENU C UCIOJIB30BaHUEM armapara
anreOpbl
3 OyHkmn U rpaduxu
OnepupoBaTh MOHATUSAMH: (YHKIHS, CIOCOOBI 3amaHusl (QYHKIUH,
3.1 o0nacTb ompeAeNeHuss U MHOXKECTBO 3HadeHHH (GYHKIUH, Tpaduk
¢dyHKIIMHY, B3aUMHO 0OpaTHbBIE (PYHKINH
12 OnepupoBaTh TOHATUSAMHU: YETHOCTh W HEYETHOCTH (YHKIUH, HYIH
' (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonws3oBate rpaduku GyHKUKN AJ pelIeHus] ypaBHEHU I
34 Crpouth W 4HWTaTh TpPaQUKH JIMHEHHON (YHKIUH, KBaIpPaTUIHOM
' GbyHKIMY, cTeneHHON (DYHKIIUU C LIEeTIbIM MToKa3aTesieM
Hcnone3oBate rpaduku (PyHKIHMA i1 HCCIEAOBAHUSA MPOIECCOB H
15 3aBHCUMOCTEN MpU pelIeHUH 3ajad U3 JPYrux y4eOHBIX IPEIMETOB U
' pealbHOM JKWM3HM, BBIpaXaThb (QOpMyJIaMH 3aBUCUMOCTU MEXKIY
BENTMYMHAMU
4 Havana marematndeckoro ananusa
il OnepupoBaTh MOHATUSAMHU: IOCIEA0BATENbHOCTh, apudmMernyeckas u
' reOMEeTpHUYECKasl IPOrpeccuu
OnepupoBaTh MOHATUAMHU: OECKOHEUHO YOBIBaoIllasi reoMeTpuyecKast
4.2 mporpeccusi, cymMMa O€CKOHEUYHO YOBIBAIOUIEH TIeOMETPUUECKOM
IIPOrpeccuu
4.3 3amaBaTh MOCIEIOBATEIHHOCTH PA3IMYHBIMH CIIOCOOaMHU
4d Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN M TMPOTPECCUU ISt
' peIleHus peaTbHBIX 33724 MPUKIATHOTO XapaKTepa
5 MHoO)kecTBa U JTOTUKa
5.1 OnepupoBaTh NOHIATHUSAMU: MHOKECTBO, ONIEpAIIMU HaJl MHOYKECTBAMHU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar sl ONHUCAaHUS
5.2 peanbHBIX NPOILIECCOB M SBICHHM, MPH PEUICHUM 3a0ad U3 JPYrux
yueOHBIX TPEIMETOB
53 OnepupoBaTh MOHATUSIMU: OINpEAENiEeHUE, TeopeMa, CIIEJCTBHE,

J0Ka3aTCJIbCTBO




11 KITACC

Kon IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHON MPOrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTara
1 Hucna 1 BIYUCICHUS
OnepupoBaTh NOHATUSAMU: HAaTypaJIbHOE, 1IEJI0€ YUCIIO; UCIIOIb30BaTh
1.1 MPU3HAKU JCJIIMMOCTH LENbIX YHCEJ, Pa3JIOKEHUE YMCIa HA MPOCThIE
MHOKUTENH JUIsl pELIeHUs 3a/1a4
1.2 OrniepupoBaTh MOHITHEM: CTETICHb C PAllMOHATBLHBIM IMOKa3aTeeM
13 OnepupoBarh MOHATUSAMHU: JorapudmM uucna, JECATHUYHBIE U
' HaTypaJIbHbIE TOTapU(PMBI
2 VYpaBHEHUs U HEPABEHCTBA
[IpumensTh cBOWCTBAa CTENEHU [UIsl NPEoOpa3oBaHUsI BBIPAXKEHUH,
2.1 ONEepUpPOBATh MOHATUAMU: MOKA3aTEIbHOE YPABHEHHE U HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHHUIN U HEPABEHCTB
BoinonHsATe npeoOpa3zoBaHus BBIpAKEHUHN, COAEpIKALUX JorapudMsl;
)5 OTEpUPOBATh  TOHATUSAMHU:  JIOTApU(IMUYECKOE  ypaBHEHHUE W
' HEPaBEHCTBO; PEIIaTh OCHOBHBIE TUIIBI JIOTapU(PMUUECKUX YPaBHEHUH 1
HEPABEHCTB
2.3 Haxoauts pemieHust mpocTeUnX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBarh MNOHATUSAMHU: CHUCTEMA JIMHEHMHBIX YypaBHEHHH H €€
24 pelIeHre; UCTIONIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHHUH ISl pellieHus
MPaKTUYECKUX 3a/1a4
5 HaxomuTe pemeHus NOpOCTEMIINX CHCTEM U COBOKYIHOCTEH
' paloOHaIbHBIX YPABHEHUM U HEPABEHCTB
MonenupoBaTh pealbHbIe CUTYallMH Ha SI3bIKE anreOpbl, COCTaBIISThH
"6 BBIPAXKEHUS, ypaBHEHUSI, HEPABEHCTBA U CUCTEMBI 10 YCJIOBHUIO 33/1a4H,
' HCCIIE0BaTh IIOCTPOEHHBIE MOJENM C MCIOJIb30BAaHUEM ammapara
anreOpsl
3 OyHK1IMU U TpaduKku
11 OnepupoBaTh MOHATUSAMH: TepHOANYECKasT (QYHKIUSA, MPOMEKYTKH

MOHOTOHHOCTH (DYHKIIUH, TOUKU SKCTpeMyMa (yHKLIUHU, HauOoblIee U




HaMMCHbBIIICC 3HAYCHU A (bYHKHI/II/I Ha IIPOMEXYTKE, UCII0JIb30BaTh UX JJId

uccaenoBanust (GyHKIUH, 331aHHOH rpadrKoM

OnepupoBaTh MOHATHAMU: TpaUKU MOKA3ATENBHOM, JorapuMUIecKon

3.2 U TPUTOHOMETPHYECKHX (PYHKIMIA, m300pakaTh MX Ha KOOPIWHATHOM
IJIOCKOCTH U UCIOJIb30BATH /ISl PEILICHUS] YPAaBHEHUI U HEPABEHCTB
N300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH TpadUKd JIMHEHHBIX
3.3 YpPaBHEHUN M MCIOJIb30BaTh WX Uil PEUICHUS CHUCTEMbl JIMHEWHBIX
YpaBHEHUH
14 Hcnonp3oBare rpaduku (GyHKIHAN U1 WUCCIEAOBAHHS TPOLIECCOB U
' 3aBUCHUMOCTEH U3 APYrUuX yUeOHBIX AUCHUIUIMH
4 Hauana maremaTnueckoro aHaian3za
OnepupoBaTh NOHSTHUSAMHU: HENpPepbIBHAS (QYHKIMS, IPOU3BOIHAS
4.1 (YHKIIUM; HCIIONB30BATh TEOMETPUYECKUN H (U3MUYECKUN CMBICIH
IIPOU3BOHOM M1l PELICHHUS 3a1a4
42 HaxomuTh npou3BOJAHBIE 3JIEMEHTAPHBIX  (PYHKUUN, BBIYUCIATH
. MIPOU3BO/IHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (DYHKLIUH
Hcnonb3oBaTe MPOM3BOJIHYIO Ul MCCIENOBaHUSA (YHKIMHM Ha
4.3 MOHOTOHHOCTb U IKCTPEMYMBI, IPUMEHSAThH PE3YJIbTAThl UCCIIEIOBAHUS
K ITOCTPOEHHIO IrpahuKoB
44 Hcnonp30BaTh NPOM3BOAHYIO Ui HAXOXKICHUS HAWIYYILIETO PELICHUS
. B IIPUKJIA/IHBIX, B TOM YHCJIE COLUAIbHO-IKOHOMUYECKUX, 3a/1a4ax
45 OnepupoBaTh NOHATHUAMHU: TNepBooOpa3Has W MHTErpaj; MOHUMATh
' reOMEeTPUUECKUH U (PU3NYECKHI CMBICI HHTETpaja
46 Haxomute mnepBooOpa3Hble 3JIeMEHTapHbIX (QYHKIMHA, BBIYUCIATH
' uHTerpai no gopmyne Herotrona — Jleitbnuma
47 Pemarts npukiagHele 3a1a4u, B TOM YHCIIE COLIMATIBHO-KOHOMHYECKOT O

1 GU3UYECKOro XapakTepa, CpeICTBAMH MaTEMATHYECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Kon
1 Hucna u BBIYUCICHUS
Pammonanbheie  uyucna. OOBIKHOBEHHBIE M JAECATHYHBIC JPOOH, TPOICHTHI,
OecKkOHEUYHbIE  MepuoAuYecKue Ipodu. ApudmMeTruyeckue Omepanuu ¢
1.1 panroHaTFHBIMU YUCIIAMH, TPE0OpPa30BaHUs YHCIOBBIX BhIpaKeHH. [Ipumenenne
Ipobeil v MPOIEHTOB Ul PElICHUs MPUKIAJAHBIX 33/1a4 U3 PA3IUYHBIX OTpaciei
3HaHUH U PEaJbHOM )KU3HU
JelictBuTenbHble  4yMclia.  PalMOHAJbHBIE W HPPAUMOHAIBHBIE  YHCIA.
1.2 ApudmeTrnueckue omepanuu ¢ AeHCTBUTEIbHBIMU uuciaamu. [IpubnumxéHHbIE
BBIUHCJICHUS], IPaBUIJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BBIYUCIECHUN
Crenenp ¢ nenbiM nokasarenaeMm. CrangapTHas gopma 3anucu JeHCTBUTEILHOTO
1.3 yrcna. Mcnonb3oBanue moaxosmien (opMbl 3aucy 1eHCTBUTENbHBIX YHCEN JUIS
pelieHust MPaKTUUECKHX 3a/1a4 U TPEJICTABICHUS TAHHBIX
14 ApudmeTrueckuil KOpeHb HaTypallbHOM cTeneHu. JlefcTBus ¢ apupMeTH4eCKUMHU
' KOpHSIMHU HaTypaJIbHOM CTENEHU
L3 CuHyC, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, ApKKOCHHYC,
' aApKTaHT'€HC YUCIOBOTO apryMeHTa
2 VYpaBHEHUs 1 HEpABEHCTBA
2.1 ToxecTBa U TOXKJIECTBEHHbIE TPeoOpa3oBaHus
57 IIpeoOpazoBanue TPUTOHOMETPUYECKHUX BBIPaKEHUI. OcHOBHbIE
' TPUTOHOMETPHYECKHE (HOPMYIIbI
)3 VYpaBHeHHE, KOpEeHb ypaBHEHHs. HepaBeHCTBO, pellleHHe HepaBeHCTBA. Merton
' HWHTEPBAJIOB
2.4 Pemenue nensix U ApoOHO-pAIMOHANTBHBIX YPABHCHHI 1 HEPABEHCTB
2.5 Pemenue nppanyoHanbHbIX YPAaBHEHU M HEPABEHCTB
2.6 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUH
57 [IpuMeHeHne ypaBHEHUH M HEPABEHCTB K PELICHUIO MAaTEMATHUYECKUX 3aJ1ad U

3aJa4u U3 pa3IMYHBIX 00JacTel HAYKU M peabHON JKU3HU




3 OyHKIMU U Tpaduku
11 OyHKIUA, ciocoObl 3ananus ¢GyHKiuu. ['paduk ¢yHknuu. B3zaumuo oOpaTHbIe
. byHKIIUN
32 OO6nacte ompeneneHduss U MHOXKECTBO 3HaYeHMH ¢GyHkumu. Hynmum ¢yHKnmm.
' [IpomMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIUU
13 Crenennas ¢GyHKIMS C HAaTypajdbHBIM W LEJNbIM Toka3atesneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOPHS /1-OU CTETICHH
34 Tpuronomerpudeckas OKpy>KHOCTb, OIPEACTICHIE TPUTOHOMETPUUYECKUX (PYHKIIUI
' YHCIIOBOTO apryMeHTa
4 Havana marematnueckoro aHanusa
41 [TocnenoBarenbHOCTH, CIOCOOBI 3alaHus IOCeN0BaTeNbHOCTEH. MOHOTOHHBIE
' MOCIIE0BATEIHLHOCTH
ApudmeTrnueckas M TeOMETpUYeCcKas Mporpeccuu. beckoHeuHo yObIBaroas
42 reoMmerpuueckas mporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH reOMETPHYECKOM
' nporpeccuu. PopMyna CIOXKHBIX HPOLEHTOB. Vcmonb3oBaHUE MPOrPECCUU IS
pelIeHns peabHbIX 3aJa4 MPUKIaJHOTO XapaKTepa
5 MHokecTBa U JJOTHKA
MHoXecTBO, omepanuu HajJ MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOIO armapaTta JJis OMHCaHUsl PEeaIbHbIX
MIPOLIECCOB U ABJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIEICTBUE, T0KA3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Uucna v BIYMCTICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 Crenens ¢ pallMOHANBHBIM MOKa3aTeraeM. CBONWCTBA CTEIIEHU
1.3 Jlorapudwm uucna. JlecaTuunbie U HaTypaIbHbIC JTOTapU(HMBI
2 VYpaBHEHHUs U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIINX JIOTAPU(MBI
57 [IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIINX CTENCHH C PAI[HOHAIBHBIM
' MoKa3areieM
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[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA
2.5 JlorapudmMuueckre ypaBHEHHsI 1 HEPAaBEHCTBA
Y Cucrempl JIMHEHHBIX ypaBHEHHHU. PeleHue NpUKIagHBIX 3a1a4 C IOMOLIBIO
. CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB
53 IIpuMmeHeHNEe ypaBHEHUM, CHCTEM M HEPABEHCTB K PEIICHHUIO MaTeMaTHYECKHX
' 3aJ1a4 U 3aJ1a4 U3 pa3Iu4HbIX 00JacTel HayKH U pealibHOM JKU3HU
3 OyHKIMH U TpaPuKH
Oynkius. [lepuonmueckne QyHkuu. [IpoMexyTKn MOHOTOHHOCTH (DYHKITHH.
3.1 Maxkcumymbl 1 MUHMMYMbl GyHKUMU. HanGosbliee M HauMeHblee 3HAYCHHE
(GyHKINU Ha TPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
33 [Toka3zarenpHas u norapudmudeckas GyHKIMH, IX CBOWCTBA U TPaPUKU
3.4 Hcnonb3oBanue rpadukoB GyHKIUHN A1 pellieHHns ypaBHEHUH 1 IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (GYHKUMH Ui HMCCIEIOBAHUS  IPOLECCOB U
3.5 3aBUCHMOCTEH, KOTOpbhI€ BO3HHMKAIOT MpPU PEIICHUH 3a7ad U3 OPYTUX Y4eOHBIX
IIPEIMETOB U PEAJIBHOM JKU3HU
4 Havana maTremaTrnyeckoro aHanusa
4.1 HenpepsiBHble pyHKIIMN. METOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB
4.2 ITpouzBonnas ¢pyHkuuu. ['eomerprueckuii 1 GU3NIECKUl CMBICI TPOU3BOIHOM
43 IIpou3BosHbIE 3MEMEHTApHBIX (YHKUUH. POPMYIBl HAXO0XIAEHHUS NPOU3BOAHOM
' CYMMBI, IPOU3BEACHMS U YACTHOTO (YHKITHI
[IpumeHeHne NPOU3BOMHONW K MCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTb W
4.4 sKkcTpeMyMbl. HaxoxxeHne HanboIbIIero 1 HAaMMEHbIIETo 3HaYeHUsT QYHKIIMU Ha
OTpe3Ke
[IpumeHeHne NpOU3BOJHOM JUIsl HAXOXKIEHUS HAWIy4LIEro peUIeHus B
4.5 NMPUKIIAJAHBIX 3aJadax, Uil ONpPEJCICHUs CKOPOCTH TIpolecca, 3aJaHHOrO
bopmyoit unu rpadukom
4.6 IlepBooOpasnas. Tabnuia nepBooOpa3HbIX
47 WuTterpan, ero reoMmeTpuyeckuii 1 GpU3NUeCKuii CMbICI. Brranciaenne naterpana no

dbopmyne HetoTona — JleiiOauia




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

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnagenne merogamu J0Ka3aTeNbCTB, aJlfOPUTMAMM PELLEHUS 3a/ay;
yMeHue (popMylnupoBaThb W ONEPUPOBATH MOHIATUSAMHU: ONpEIEIICHHE,
aKCHUoOMa, TeopeMa, CIEICTBUE, CBOWCTBO, MPHU3HAK, J10KA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  NPUMEHATh  HMX;  YMEHHE
¢dopmynupoBath 00paTHOE ¥ IPOTUBOIOJIOXKHOE YTBEP)KICHUE,
OPUBOAMTH IpPHUMEPHl W KOHTPHIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHAYKIMH; IPOBOIUTH JOKAa3aTEeNbHbIE PACCYKIEHUS
IpU peIleHUH 3a/ad, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
pacCcyX/JeHHU; yMEHHE OIEepUpOBaTh MOHATUSIMH: MHOXECTBO,
IIOJIMHOXKECTBO, ONEpaliy HaJ MHOXKECTBaAaMH; YMEHHUE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHbIN  ammapar JUuisl OINUCAaHUS  pealbHBIX
IIPOLIECCOB U SIBJICHUM W NPU PELICHUH 33]a4, B TOM UYUCIIE U3 APYTUX
y4eOHBIX NPEAMETOB; YMEHHE ONEPUPOBATH MOHATUSIMU: Tpad), CBA3HBIN
rpad, AepeBo, LHUKI, Ipad Ha IJIOCKOCTH; YMEHHME 3a/aBaTh U
ONMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMH; UCIOIb30BaTh rpadbl MpH

peUICHUHN 3a1a1

YMeHue onepupoBaTh MOHATUSIMH: HAaTYpaJIbHOE YUCIIO, 1IEJI0€ YHUCIIO,
CTENeHb C IeJIBIM TMT0Ka3aTesieM, KOpEeHb HaTypalbHOU CTENEHH, CTETICHb
C palMOHAJIBHBIM TIOKa3aTejleM, CTEeNeHb C JIEWCTBUTEIbHBIM
nmokasarejeMm, Jorapudm Yucia, CHHYC, KOCHHYC M TaHTEHC
MIPOU3BOJFHOIO YHCIIA, OCTATOK MO MOJYJIO, pallMOHAJIbHOE YHCIIO,
UppallMOHANILHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  IEJBIX,
paloOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE WCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINN OOLIUIl IeTUTeNh U HAMMEHbIIEe
oluiee KpaTHOe, adroput™ EBKiHAa npu penieHuu 3ajay; 3HaKOMCTBO
C pa3IMYHBIMU TMO3UIMOHHBIMM CHUCTEMaMU CYHCIICHHS; YMEHHUE
BBITIOJIHATH BBIYUCIICHHUE 3HAYEHUH U MpeoOpa3oBaHusl BBIPAKEHUH CO

CTENEHSMH U Jorapudmamu, nmpeodpa3zoBaHus APOOHO-PALMOHATBHBIX




BBIPXKEHUI; YMEHUE ONEPUPOBATH MOHATHUSAMU: MOCIEI0BATEIbHOCTD,
apudmernueckass ~ TPOTPECCHsl,  T'COMETpPHYECKas  MPOrpeccus,
OecKkOHEYHO yObIBarolasi TeOMETpUYEecKass MpPOrpeccusi; yMeHHE
3a/aBaTh  IOCJIEJIOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKyppeHTHBIX  (GOpMyJ;  yYMEHHME  ONEpUPOBATh  MOHATUSMHU:
KOMILIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIEC YHCIIa, MOJYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, opma 3alucy KOMIUIEKCHBIX YHCel
(reomerpuveckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTbh
MIPOU3BOIUTH apumMeTndeckue AeUCTBUSA ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHl  UCIOJIB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEepUPOBATh MOHATUAMM: Martpuma 2x2 u 3%3, omnpeaenuTeib

MaTpHUILIbl, TEOMETPUUECKHUI CMBICIT ONPEAETUTENS

VYMmenue OIICPpHUPOBATH IMOHATHAMU: pallMOHAIBHBIC, UPPALUOHAJIBHEIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HUX CHUCTCMbI; YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hp606paSOBaHHC, YpaBHCHHEC,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUIIBHOCTH
ypaBHeHHﬁ, HCPAaBCHCTB MW CHUCTCM, YMCHHC PpCHIATb YPAaBHCHUA,
HCPABCHCTBA W CHUCTCMBI C IMOMOIIBIO Pa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCPABCHCTBA MW CHCTEMbI C TIIapaMETpOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBI JJIS1 PCHICHUA MAaTEMAaTUYCCKHUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacrei HAaYKH U peanLHoﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATHIMH: (DYHKIHSA, 4YETHOCTH (YHKIUH,
MEPUOJUIHOCTh (PYHKIIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh
(GyHKIIUH, SKCTpeMyM (YHKITH, HauOoIbIllee U HaUMEHbIIIee 3HAYCHHUS
(GYHKIIMM Ha TPOMEXKYTKE, HENpepbhiBHAS (DYHKINSA, aCHMIITOTHI
rpaduka GyHKIUU, TepBas W BTOpas NPOW3BOAHAS (PyHKIHUH,
TEOMETPUUYECKUIN ¥ (PU3MUECKHI CMBICIT TTPOU3BOHOM, IIEpBOOOpa3Has,
onpeAenEéHHbId MHTETpall; YMEHHE HaXOJUTh AaCUMMOTOTHI Tpaduka
(YHKIIMU; yMEHUE BBIYHCIATH MPOU3BOJHBIC CYMMBI, TIPOU3BEICHUS,
YaCTHOTO ¥ KOMMO3UIIMH (YHKIIHMI, HAXOIUTh ypaBHEHUE KacaTeabHOU
K TpaduKy GyHKIHUU; YMEHHE HAXOIUTh MPOU3BOIHBIC JIEMEHTAPHBIX
(GyHKIUH; yMEHHE HCIOJIb30BaTh MPOU3BOMHYIO JUISI UCCIICIOBAHUS
(byHKIMA, HAXOIUTH HAMOONIBIINE U HAUMEHBIIINE 3HAYCHUST (PYHKITU;
CTpOUTh TpaUKM MHOTOUJICHOB C HCIOJB30BAaHUEM arapara

MAaTE€MaTUYCCKOI'O aHaIM3a,; IPUMCHATH ITPOU3BOJHYIO JI HAXOXKIACHUSA




HaWIy4llero peuieHus: B NPUKIATHBIX, B TOM YHUCIE COLHUAIbHO-
SKOHOMHYECKUX U PUINICCKUX 33]]a9aX; HAXOIUTh IJIOMAIN U 00bEMBI
¢buryp ¢ IoOMoIIbIO UHTETrpaja; MIPUBOAUTH IPUMEPHl MATEMAaTUYECKOTO

MO/JICIIMPOBAHUS C TOMOILBIO AU PepeHIINATBHBIX YPaBHEHUI

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GyHKIMSL, KOMITO3UIUS (QYHKIHMH, TUHEHHAsS (YHKIHS, KBaIpaTHUIHAs
GbyHKUMsA, — pauMoHaNbHAas  (QYHKUUS,  CTENeHHas  (yHKUus,
TPUTOHOMETpUYecKne (yHKIUHU, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMHM, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH, yMeHHE
CTPOUTH IpadMKH M3YYCHHBIX (YHKIHH, BHIIOIHATH MPEOOpa3OBaHMUs
rpaduKoB GYHKIUH, UCTIONB30BaTh TPaQUKH ISl H3yYESHHUS MTPOLIECCOB
Y 3aBUCHMOCTEH, IIPU PEIICHNH 33134 U3 APYIUX Y4eOHBIX MPEIMETOB
W 33724 U3 peajbHOW JKM3HHU; BBIpaXKaTh (popMylnamMH 3aBHCHMOCTH
MEKIY BETMYMHAMH; UCIIOJIb30BATh CBOICTBA U TpaduKu QYHKIMN ISt
peleHus ypaBHEHUH, HEPaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarhb
Ha KOOpAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHUIA,

HCPaBCHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a/layll pa3HbIX TUIOB (B TOM YHUCIIE Ha
MPOLEHTHI, JOJIM U YaCTH, Ha IBUXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HaJIOTH, 3a]]a4i U3 00J1aCTH YIPaBJIE€HUS TUYHBIMHU U CEMEHHBIMU
(uHaHCaMM); COCTABIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI 10 YCJIOBHIO 3a/1a4M, MCCIIECNOBATh ITOJyYEHHOE PEIICHUE U
OLIEHUBAaTh MPaBIONOA00HOCTh PE3yJbTAaTOB; YMEHHE MOJIEINPOBATh
pealbHBIE CUTYyallMd HA S3BIKE MATEMATHKH; COCTABIISITH BBIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBl II0 YCJIOBHUIO 3aJayH,
HCCIIEI0BaTh IIOCTPOEHHBIE MOJEIHM C MCIOJIb30BAaHUEM armImapara

anreOpbl, HHTEPIPETUPOBATh MOTYYSHHBIH pe3yabTaT

YMeHue onepupoBaTh IMOHATUSIMHU: CpeqHee apupMeTHYECKOe,
Me/raHa, HauboJiblllee M HauMEHbIIee 3HAYeHUs, pa3Max, AUCIIepCus,
CTaH/apTHOE OTKJIIOHEHHE YHCIOBOro Habopa; yMEHUE H3BJIEKaTh,
MHTEPIPETUPOBATh MH(OPMAILINIO, TIPEICTABICHHYIO B TaOIWIaX, Ha
auarpammax, rpagukax, OTpa)aronlyro CBOMCTBa pealbHbIX MTPOLIECCOB
U SBICHUHN; TPEICTABISITh HHPOPMAIMIO C TOMOMIBIO TaOIUIl U
IyarpaMM; HCCIIEOBaTh CTAaTUCTUYECKHE JaHHBIE, B TOM YHUCIE C

NPUMEHEHHEM TpauyecKuxX METOJOB U DJICKTPOHHBIX CPENCTB;




l"pa(bI/ILIeCKI/I ucciaeagoBarb COBMECTHBIC Ha6J'IIOI[eHI/I5[ C IIOMOIIBIO

JyarpaMM pacCEeUBaHMS U JIMHEWHOW perpeccuun

YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTH CIy4allHOro COOBITHS; YMEHHE BBIYMCIATDH
BEPOSTHOCTh C HCHOJB30BAaHUEM TPaPUUECKUX METOJOB; MPUMEHSThH
(bopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHON
BEepOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKThl U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONEpUpPOBATh MOHATHAMM: Ciy4dalHas BEJIMYHMHA, PACIPEIACICHUE
BEPOATHOCTEH, MaTEMaTUUECKOE OKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIIy4alHOM BEIWYMHBI, (YHKIUHU paclpeieieHus Hu
IUDIOTHOCTH  PaBHOMEPHOIO,  II0KA3aTe€JbHOTO W  HOPMAJIBHOIO
pacupeneneHnidi; YMEHHE  HCIIOJIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Ulsl peleHus 3a/1a4; 3HAaKOMCTBO C ITOHATUSMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YyMEHHUE
IPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKOoHAa OOJIBIIMX YHCENl B
NPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSX; YMEHHE OIEpUpOBaTh
MOHATUSIMM: COYETaHHWE, IEPECTAHOBKA, YHUCIO COYETAHHUM, YUCIO
nepectaHoBok; OuHOM HbloTOHA; yMeHUE MPUMEHATh KOMOMHATOPHbBIE
(bakThl U pacCyKICHHUs Ul pelieHHs 3a/1ad; OLEHUBATh BEPOSATHOCTH
peabHbIX  COOBITUH; COCTaBJISATh BEPOSATHOCTHYIO MOJENb U

UHTEPIPETHUPOBATH NOJYUECHHBIA pe3ybTaT

YMeHue onepupoBaTh TMOHATUSAMHU: TOYKa, IMpsMas, IIJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA yria, IUIOCKUHA Yrod,
JBYTPaHHBIA yroJl, TPEXIPAHHBIM Yroj, CKPELIMBAIOLIMECS MpPSMBIE,
MapajuiebHOCTh U MEPIEHIUKYIIPHOCTD MPAMBIX U IUIOCKOCTEH, yroi
MEXY NPSAMBIMH, YTroJl MEXIY HMPSIMONW U IUIOCKOCTBIO, YTOJl MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE MEXKTY
MPSMBIMHU, PAcCTOSIHUE MEXIY IUIOCKOCTSAMM; YMEHHUE HCIOIb30BaTh
IpU pEelIeHUH 3a/ay H3y4yeHHble (DaKThl U TEOpPEeMbl IUIAHUMETPHH;
YMEHHUE OLICHUBATh Pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTH
MaTEMaTHYECKHE MOJEIN C IOMOLIbI0 I'€OMETPUYECKUX INOHATUH U

BCJIMYHWH, PCIIAThb CBA3AaHHLIC C HUMU ITPAKTHYCCKUC 3aa4n
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YMeHne onepupoBaTh MOHATHAMU: TUIOMIAAb GUTYPHI, 00bEM (HUTYDHI,
MHOT'OI'paHHUK, HpaBHHLHBIﬁ MHOT'OrpaHHUK, CCUCHUC MHOT'OI'pPaHHHKA,

Ky0, Mapaijenenure],, npusMa, nupamuaa, Gurypa M MOBEPXHOCTh
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BpallleHUs, UUIMHAP, KOHYC, Iap, cdepa, Mmiomaab cepsl, miomaib
MOBEPXHOCTU MUPAMUABI, TPU3MBI, KOHYCa, IMIUHAPa, 00bEM KyOa,
MPSIMOYTOJIBHOTO MapajulelieNuIela, TUupaMuabl, TPU3MbI, LWIAH]IPA,
KOHYyca, 11apa, pa3BEpTKa NOBEPXHOCTHU, CEYEHMsI KOHYCa U LIMJIMHPA,
MapajuieJbHbIE OCH WM OCHOBAaHUIO, CEUYEHHUE I1apa, IJIOCKOCTb,
Kacaromascs cepbl, HAIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300paxaTb MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpAlllEHUsl, UX CEUEHUs, B TOM YHUCIE C IOMOLIBIO 3JIEKTPOHHBIX
CPEICTB; yMEHHE TPUMEHSATh CBOWCTBA T'€OMETPUUYECKUX (uUryp,
CaMOCTOSITENTFHO (HOPMYITHPOBATh OINPENEICHUsT H3ydaeMbIX (QUryp,
BBIJIBUraTh THUIIOTE3bl O CBOMCTBAX M NPU3HAKAX T'€OMETPUYECKUX
¢uryp, 0OOCHOBBIBaTh WJIM ONPOBEPraTh HX; yMEHHE IPOBOJIUTH
kinaccupukanuo (GUryp MO Pa3IUYHBIM pPHU3HAKaM, BBITOIHAThH

HGO6XOILI/IMBIG JOIMMOJIHUTCIIBHBIC ITIOCTPOCHUA

YMeHue omnepupoBaTh TMOHATUSIMHU: JIBIDKEHHE B TMPOCTPAHCTBE,
napajuieNbHbIN IepeHoCc, CHMMETPHS Ha TJIIOCKOCTH U B MPOCTPAHCTRE,
MOBOPOT, MpeoOpa3oBaHUE M0A00Ms, MOAOOHBIE (UTYPBI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE PUTYPHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BAaTh T€OMETPUUECKUE OTHOIICHHS
MpH PELICHUH 3aJ]]a4; HaXOJWUTh F€OMETPHUYECKHe BENUYHMHBI (IJMHA,
yroj, TUIomaab, 00bEM) TPH PEIICHUH 3a]ad W3 APYTHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHUE BBIYUCIISITH T€OMETPUUECKUE
BEJIMYUHBI (JIJTMHA, YroJI, IUIOMIaAb, 00BEM, TUIONIAAh MTOBEPXHOCTH),
WCTIONIB3YSl M3Y4YeHHbIE (HOPMYNBI U METOABI, B TOM YHCIE: IO
MTOBEPXHOCTU TTUPAMHU/IBI, TPU3MBI, KOHYCA, [IIJIMHPA, TUTOMAIL CPEpHI;
00BEM Ky0a, IPSMOYTOIBHOTO Mapauiesienumeaa, TUpaMubl, TPU3MBbI,
OWIMHApPA, KOHYyCa, Iapa; yYMEHHWE HAaXOIWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX (GUryp
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YMeHue omnepupoBaTh  MOHATUSMHU:  MPSIMOYTOJIbHAas — CHUCTEMa
KOOpJUHAT, BEKTOP, KOOPIUHATHI TOYKH, KOOPJAMHATHI BEKTOPA, CyMMa
BEKTOPOB, MPOU3BEACHNE BEKTOpPAa HA YUCIO, PA3JI0KEHHE BEKTOpa 1O
0a3ncy, CKaISIpHOE MPOU3BEACHUE, BEKTOPHOE IMPOU3BEACHHE, YroOJ
MEXIYy BEKTOpaMH;, yMEHHE  HCIOJNb30BaTh  BEKTOPHBIM U
KOOPJAMHATHBIA METOJ JUISl PEIICHUS TeOMETPUYECKUX 3a7ad W 3a1ad

JpYruX y4eOHBIX MPEAMETOB
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YMeHue BbIOMpaTh NOAXOMSNMIMA METON MJIi PpEUIeHHs 3a/]ayu;
MMOHMMAHHUE 3HAYMMOCTU MAaTeMaTHUKU B HM3YUYCHHH NPUPOAHBIX U
OOIECTBEHHBIX IMPOIECCOB M SBJICHUI; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHUE IPHUBOAMTH
MpUMEPbl MATEMAaTUYECKUX OTKPBITUH POCCUHUCKOM W MHUPOBOH

MaTeMaTUYECKOU HAyKH




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

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Koxn

1 Hucna 1 BIYUCICHUS

1.1 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOoCTH HEIbIX YUCell

- Pammonanbhbele  uyucia. OOBIKHOBEHHbIE M JIECATHYHBIE JPOOM, IPOLIEHTHI,
' OeCKOHEUHBIE TIEPHOUUECKUE IPOOH

13 ApudmeTrdecknii KOpeHb HATypaJIbHOU cTenieHu. [leiicTBus ¢ apudmeTnueckumu
' KOPHSMH HaTypaJIbHOU CTEIICHU

14 Crenenp ¢ wnensiM mnokasatesneM. CTelneHb € palMOHAIBHBIM IIOKAa3aTENIEM.
' CaoiicTBa cTeneHU

s CuHyC, KOCMHYC W TaHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YNCIOBOIO apryMeHTa

1.6 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIe JOrapupMbl

JlelicTBUTENbHBIE 4YKCIa. ApUMETHUECKHE OIepalud C JAeHCTBUTEIbHBIMU
1.7 yucaamu. [TpuOnxkE€HHbIe BBIYUCIIEHNUS, TPaBUIa OKPYTJICHUS, IPUKHJIKA U OLIEHKa
pe3yJibTaTa BBIYMCICHUN

1.8 [IpeobOpazoBanue BeIpaKeHUN

1.9 KommuiekcHele uncna
2 VYpaBHEHHsI U HEPABEHCTBA

2.1 [enble u 1poOHO-pallMOHANTbHBIE YPaBHEHHS

2.2 HppanmonaibHble ypaBHEHUS

23 Tpuronomerpuyeckue ypaBHEHMs

24 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE YPABHECHHS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppaunoHanbHble HEPABEHCTBA

2.7 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuuecKke HEpaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPABHEHHU U HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. ONpeaeanTenb MaTPUILIbI




3 OyHKIMU U Tpaduku
11 OyHK1UA, cmocoosl 3ananus Gynknuu. ['padux dyHknuu. B3aumuo oOpaTHBIC
' ¢ynkuuu. Yérneie u Heu€THbIe GyHKuMU. [lepuoauueckue GpyHKINHN
OOnacte ompeneneHUuss U MHOXeCTBO 3HaueHMd ¢yHkuumu. Hymu QyHKmm.
19 IIpomMexxyTkH  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIMH.
' Maxkcumymbl 1 MUHMMYMbI (GyHKUMU. HanOospliee u HauMeHblee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
13 CrenenHass ¢GyHKUMsA C HaTypajJbHbIM M LEJbIM IOKazaresneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS 71-OW CTETICHH
34 Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 IToka3zarenbHas u sorapudmuyeckas GyHKIUU, X CBONCTBA U TpaduKH
16 Touku paspsiBa. Acumnrtorsl rpadukoB QyHkuuid. CoiicTBa (QyHKIUH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33AaHUS I1OCJIEOBATEILHOCTEN
3.8 Apudmernueckas u reomeTpruaecKkas mporpeccuu. @opmyia CII0KHBIX MPOLEHTOB
4 Havana marematnueckoro ananusa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 21eMEHTApHBIX (QYHKIMNA
[IpuMeHeHHe NPOU3BOMHOM K MCCIEJOBAHUIO (YHKIMA HAa MOHOTOHHOCTb MU
4.2 skcTpeMyMbl. Haxoxnenne HanboIbIIero 1 HAMMEHbBIIETO 3HaYeHUsT (YHKIIMH Ha
OTpE3Ke
4.3 [lepBooGpasnas. MuTterpain
5 MHoXkecTBa U JIOTHKA
5.1 MHo3ecTBO, oniepaluy HaJl MHOKecTBaMu. J[narpammel Ditiiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTuCTHKA
6.1 OnuncarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomeTrpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 IIpsiMBIE U TNIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpalCHUS




7.5

Koopaunatsl u BEKTOpBI




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anrebpa v Hadajia MaTeMaTHYECKOTO aHaIu3a, FTeOMETPHSI.
Anre0Opa u Hadana MmaTematudeckoro ananusa, 10-11 kmacce/ Anumos 11LA.,
Komsirun FO.M., TkaueBa M.B. u np., AxkuimonepHoe odiiectBo «/31aTenscTBo

«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

Anrebpa n Hadaja MateMaTudeckoro aHanusa. 10-i kimacc: 0a30BbIil U
yTIIyOJICHHBIN YPOBHU: TUIAKTUYECKUE MaTepualibl kK yueoHuky III. A. Anumona
u apyrux: yueoHnoe nocooue/ M. U. [llabynun, M. B. Tkauésa, H. E. ®énoposaa. -
16-e uzn., - Mocksa: IIpocsemienue, 2024

AnreOpa u Havaja MaTeMaTUYecKoro ananusa. 11-i kimacc: 6a30BbIi U
yrayOJIeHHBIN YPOBHU: AUAAKTHYECKHE MaTeprabl K yueOnuky I1I. A. AnumoBa
u 1pyrux: yueoHoe nocooue/ M. 1. Illabynun, M. B. Tkauépa, H. E. ®&noposa. -

15-e uzn., - Mocksa: IIpocsemenue, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET



MOAYJIb «'EOMETPUSA» (102 4.)
MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueOHOro Kypca «I'eomerpus» 6a3oBOro ypoBHsS AJis
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCy1apCTBEHHOI'0 00pa30BaTENbHOrO CTaHAApTa CPEAHEro oOLIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEOOBaHWH, NPEABABISIEMBIX K
MaTEMaTHYeCKOMY OOpa30BaHUIO, W TPAAHWIHA POCCHICKOTO 0OOpa3oBaHUS.
Peanusanus nporpammsl 00ecrieUnBaET OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHIUSMU,
COCTaBJISIIOLIMMH OCHOBY JJIsi CAaMOpPa3BUTUS M HENPEPHIBHOTO 00pa3oBaHus,
LEJIOCTHOCTh OOLIEKYJBTYpPHOTO, JUYHOCTHOTO U IO3HABATEIbHOI'O pPa3BUTHUSA
JUYHOCTH 00YyYarOmMnXCs.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
IPAMOTHOCTH, U3YUYEHUS IPYTUX YUeOHBIX AUCHUIUIMH. Pa3BuTue y o0yvaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pEeajJbHOrO0 M HAEaJbHOTO, XapaKTepe OTpaKeHUs
MaTeMaTHYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJICIIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALLIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOMUMBIX MJi1 aJalTallud B COBPEMEHHOM
o01ecTBe.

['eomeTpust siBAsieTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
oOmero oOpa3oBaHUs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TAK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHUH OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS MPU PEIICHUH 3a7ad €CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHEe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAJIbHOTO ObITHA, (dopMa
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS W AKTHBHOTO
npeobpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamu 00BEANHSIET pa3HbIE BUABI yU€OHOU U TPYAOBOM IEATEIbHOCTH, SIBISETCS
OJHUM M3 NPO(PECCHOHATBLHO BAXKHBIX KayeCTB, IOATOMY aKTyalbHa 3ajaua



dopMupoBaHusi 'y  OOYyYalOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIUICHHUS KAk
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHWS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUYECKON JAESITENFHOCTH IO MHOTUM HaNPaBIICHUSIM.

Ilenp ocBoeHMs mporpaMmbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0O0yueHuss — 00meoOpa3oBaTeIbHOE U OOLIEKYJIbTYpHOE pa3BUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEeMAaTUYECKUX TEOMETPHUUYECKMX 3HAHUH H  JIEHCTBUHM, crneuuUIHbIX
IrE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHUH.

[IporpaMMa mno reoMerpur Ha 0a30BOM YPOBHE IIpeJHA3HAUYeHA IS
00yJaromumXxcs CPeAHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUMA
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroiiyecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKNUE YMEHHUS, CBSI3aHHBIE CO
celM(PUKON reOMETpUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpowme 3T0r0, 0OHH NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHI0 OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

JlocTmkeHre eI OCBOCHHS MPOrpaMMbl 00ECTIEUMBAETCS pELICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuoputreTHBIMM 3aJauaMH  OCBOEHHUS  Kypca
«I"'eoMeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

o (dopMupoBaHHE TMPEACTABICHUS O TEOMETPUU KaK YacTH MHPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIIM MHPOM;

e (opMHpoBaHME MTPEICTABICHHU O MHOTOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEMIIMX MaTeMaTHYEeCKUX MOJEISX, MO3BOJISIIOIIMX OIMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (dopMupoBaHHE YyMEHHsI pPAclO3HAaBaThb Ha 4YEpTEX,axX, MOJEISIX H B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIaJICHUE METOJIAaMHU PEILCHHUs 3a/1ay Ha MOCTPOCHHSI Ha M300paMeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHATHSIMH O
MHOTOTpaHHHUKAX W TellaX BPAIICHHS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupOBaHHE yYMEHHS MPOBOAUTH  HECIOXKHBIE  JIOKa3aTeIbHbIC
pacCyXJeHHsS B XOJ€ PEIICHUS CTePEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTUYECKUM COJIEP)KAHUEM;

e Pa3BUTHUE UHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBILICHHUS,;



o (dopmupoBaHue GYHKIMOHAIBHON IPaMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MOHATUI, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHuss  NPAKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEpPEOMETPHUH B HaYaJIe€ €ro U3y4eHHUs 3a/1a4, pEIIaeMbIX HA YPOBHE HHTYUTHBHOTO
NO3HAHUA, U OMNpeAeIEHHBIM 00pa3oM OpraHu30BaHHas paboTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET MPOTEKaHUE NHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3a/ad Ha OINEpPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NTPOBOJUTCS C OMOPOM HA HAMISAHOCTh, a
OlepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HAIJISIIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE cozeprkaresibHble TUHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacrpeensercs He TOJIbKO M0 COJEPKATENbHBIM JIMHUAM, HO U 10 ToAaM 00y4YeHus
Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHMs.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYIATEIbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha u3ydenue reomerpun oTBoauTCA 2 yaca B Heaeno B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga ooydenus - 102 yueOHbIX daca.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIebHbIE INIOCKOCTH; CBOMCTBA MAapaJIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (GUTYpPHl HA TJIOCKOCTU: TETPadp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuICbHBIE W TEPHNECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEopemMa O NpsiMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TNIOCKOCTH, TPOEKIIMS (PUTYPHI Ha TIIOCKOCTh. [leprneHANnKyAsIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpaHHuka. [Ipusma: n-yronpHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero coucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THUPAMUIA; NpPaBWIbHAs TPEYroOJbHAs NUPAMHUAA W MPABUIIbHBIN
teTpadap; KkyO. IlpemcraBienne o TpaBUIBLHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
MJIOCKOCTU. DJEMEHTH CHMMETPHUH B MUpaMUAaXx, HapajuieNenurneaax, NpaBuibHbIX
MHOTOIPaHHUKAX.



BrlunciieHre 3J€MEHTOB MHOTOIPaHHUKOB: péEOpa, AMAroHalld, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TMOBEPXHOCTH M TIOBEPXHOCTH TNPABWIBHOW MHPAMUJIBI, TEOpEMa O
mIommaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMUIbl, TIPU3MBI.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[Hunuaapuueckas MTOBEPXHOCTD, oOpasytorue UAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MMOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: OCHOBaHUE U BepIlMHA, 00pa3yrolasi
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yronue
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue chepsl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10 b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTka MUIMHAPA U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIMpaHHHK, ONTUCAHHBIH
okoJio cdepsl; chepa, BliMcaHHAsE B MHOTOTPAHHUK, UITK TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPSIMOYTOJILHOTO Tapajuiesenunena u ciaeacteus u3 He€. OObEM MIIMHJApPA,
KoHyca. O0BEM 11apa u mIomaab chepsl.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus MHAPA (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapayuieTIbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPIIUHY), CEUSHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTu U B ipocTpaHcTBe. CI0KEHUE U BEIYUTAHUE BEKTOPOB.
YMHOXKEeHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PemieHwe 3amay, CBS3aHHBIX C
NpUMEHEHUEM TMpaBWil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocteiimme 3amaum B
KOOpAMHATaX. YTojl Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.



BerunciieHre yrioB Mexay IMPSMBIMHU M IDIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBJICHUU,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTHU, YBAXKECHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAaHUIO ATUX JOCTHXKCHUM B JPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETrO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH), PACCYKICHUI; BOCHIPUUMUYHUBOCTBIO
K MaTEeMaTUYECKUM acCleKTaM pa3IMuYHbIX BUIOB HCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTIbIXa, peryJisipHas pu3nyeckas akTUBHOCTB); (PU3UYECKOT0 COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymedr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM00Opa30BaHUIO HAa TMPOTSKEHUU BCEU >XWU3HHW; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HAaHWEM TJ00aTBPHOTO XapakTepa HSKOJOTHYECKUX IMPoOJeMm;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOIO TO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTUKH M MaTEeMaTHYECKOH KyIbTYpOW KaK CPEICTBOM TIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanvnvie  no3nasamenvmvle  Oelicmsus,  0Oecnedus8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJcalowe20  Mupa,  HNpUuMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBHuA:

e BBISBIATH U XapaKTepU30BaTh CYNIECTBEHHBIC MPU3HAKK MATEMAaTHUUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXIYy MOHATUAMU, (POPMYIUPOBATH
OTpEeNeSICHUs]  MOHSTHH; yCTaHABIMBAaTh  CYIIECTBEHHBIH  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMymIHpoBaTH W MPeoOpPa3OBHIBATH  CYKICHHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npeiaraTb KpUTEPUHU JIJ1s1 BBISIBIICHHS 3aKOHOMEPHOCTEN U POTUBOPEUUI;



e Jl€JaTh BBIBOJABI C HCIIOJb30BAHHEM 3aKOHOB JIOTMKHU, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBAThH apryMEHTAIUIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIE€HUS U BBIBOIBL

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

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

e CaMOCTOSITENIBHO (hOPMYIHPOBATH OOOOIICHHS U BBHIBOBI IO PE3yjIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIATH AePUIMTHI HHOOPMAITUH, TaHHBIX, HEOOXOAUMBIX JJIST OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1au;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIUIO, IPEJICTABIATh €€ B Pa3au4HbIX (GopMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHueepcanvhbie KOMMYHUKamu@Hwvle Oelicméus, o0becneuusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJICHHUS 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
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN pPe3yJIbTaT;

B X0/ 00CY>KJIeHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY O0CY>KIaeMOU TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOpPEKTHOM opme popMyTupOBaTh pa3HOIIACHs, CBOU BO3PAKECHHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
c y4€TOM 3aj1a4 pe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MMOHUMATh U UCTIOJIL30BaTh MPEUMYIIIECTBA KOMAHHOW U MHIUBUIYaTbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIFOJCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE MITYPMbD» U WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOETO BKJIaja B OOMMA TPOAYKT TI0 KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecynamuensie oeticmeaus, obecneuusarom ghopmuposanue
CMBICI0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTNU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 perieHus
C YIETOM MMEIONITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pediaeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LMW M YCIOBUAM, OOBSCHATH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OmneprpoBaTh NOHATUAMU: TOUKA, IPsIMAasi, INIOCKOCTb.

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

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pacCIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapauienenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuieIeIUIeabl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3aaun Ha HaXOXKJIEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QIrOpUTMaM, TNPHUMEHSSI HW3BECTHBIE AHAJUTUYECKUE METOABbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIYMCIECHUE PACCTOSHHUA MEXKIY JBYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOABl IPU PEIICHUU
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIYMCIEHUE YIVIOB  MEXAY
CKPEILMBAIOIIMMUCS OPSIMBIMH, MEXIy MpPAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
NUpPaMU/a) C IPUMEHEHUEM (POPMYIT; BEIYUCIISITH COOTHOLICHHS MEXTy TUIOIIAISIMU
NOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBarh MOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE;, IIEHTP, OCh U
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUIECCKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTEKax U
pUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/T1aHbI
B SIBHOH (hopme.

[IpuMmeHaTh TpOCTEHIMEe TPOrpaMMHBIE  CPEICTBA U DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1a4.

[IpuBoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
JKU3HH, PAaCIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YEHHBbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh pEasbHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPHUUICCKUX TTOHITHHN M TEOPEM, anmapara aareophl; pemarhb
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KJIACC

OnepupoBaTh MOHATUSIMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
AJIMHAPUYECKON MTOBEPXHOCTH; IIWJIMHP; KOHUYECKAast TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBaTts B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOM, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beraucnste  00BEMBI M TJIOMIAMU  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsr; cepa, BMcaHHAS B MHOTOTPAaHHUK WJTU TEJIO BPAIIICHHUS.

BBIYUCISITE COOTHOMICHHSI MEXIY IUIOMAASIMU MOBEPXHOCTEH W 00BbEMaMu
OA0OHBIX TEII.

N300paxaTh u3ydaeMbie (UTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITTOTHSTH (BBIHOCHBIC) IJIOCKHE YEPTEIKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHHUA.



W3BnekaTh, WHTEPIPETUPOBATh H MpeoOpa3oBhIBaTh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOXEHHUS BEKTOpPA HA YUCJIO0, OOBSICHAThH, KAKUMU CBOMCTBAMH OHU 00JIa/1at0T.

[IpuMeEHTH MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmy BEKTOPOB M MPOU3BEAECHHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKaJIIPHOE MPOU3BEACHUE, PACKIaAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

[IpuMeHsaTh reoMeTpruyeckue (pakThl 17151 pelICHUs] CTEPEOMETPUIECKHX 3a/1ay,
MPEINOIAararoMX HECKOIBKO IIArOB PEUICHUS, €CJIA YCIOBHS TPUMEHEHHUS 3/1aHbI
B sSIBHOU (popme.

Pemarte npocreimme reoMeTpU4eCKUEe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HAXOXKJICHUE TEOMETPUUYECKUX BEIMYUH M0 00pasiiaM Wi arOpUTMaM, MPUMEHSIS
M3BECTHBIE METO/IbI ITPU PELICHUHU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mpocTedlive OPOTPaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOoAMTHE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
JKA3HH, PACTIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPHUU B UCKYCCTBE.

[IprMEHATh MOJMy4YEHHbIE 3HAHUSA Ha MPAKTHUKE: aHAJIW3UPOBATH DPEaAJIbHBIC
CUTyallud W TPUMEHATh HW3YYCHHBIE TOHATUS B MPOLIECCE IOUCKA PEIICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BATh TOCTPOCHHBIE MOJCIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TE€OpEM, arnmapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKIECHUEM T€OMETPUUECKNX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bubmuoreka [IOK
1 B 10
BEACHAE B CTCPCOMETPHIO https://m.edsoo.ru/1¢209¢37
) [Ipsimbie ¥ TIIIOCKOCTH B MPOCTPAHCTBE. 1 | bubnmnorexa [JOK
[TapamienbHOCTh IPSIMBIX U IIIOCKOCTEN https://m.edsoo.ru/1¢209¢37
3 [lepneHquKyISIPHOCTD MPSAMBIX U 12 bubnnorexa [{OK
IJIOCKOCTEH https://m.edsoo.ru/1¢209e37
bubnunoreka LIOK
4 VYTriael MEXAY NPAMBIMU U IIJIOCKOCTSAMU 10 1 hitps-//m.edsoo.ru/1c209¢37
bu6nmorexa LIOK
5 M 11 1
HOTOTpaHHHKH https://m.edsoo.ru/1¢c209e37
N bubnuoreka [{OK
6 1
OGHEMBI MHOTOTPaHHHKOB 9 https://m.edsoo.ru/1¢209e37
7 IToBTOpEHME: ceueHMsI, PACCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P yr https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 5 0
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11 KJIACC

KosunyecTBo 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM uudposbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
bu6mmoreka [IOK
T 12
eI BpAtieHit https://m.edsoo.ru/1¢209e37
N bubmuorexa [JOK
2 1
OOEMb! Ten > https://m.edsoo.ru/1¢209¢37
bu6mmoreka [IOK
B 1 1
3 €KTOpBI U KOOPAUHATHI B IIPOCTPAHCTBE 0 https://m.edsoo.ru/1¢209¢37
4 [ToBTOpenue, 06001ICHNE, 7 | bu6mmoreka [IOK
CUCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/1¢209e37
OBHLIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOT'PAMME
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThbI padoTshI
pecypcsl
OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, TpsiMasi, IUIOCKOCTb,
npocrpancTBo. [IpaBuna
1 1/1506 I;)KGHI/HI Hapnc Kax: 1 01.09.26 bubmorexa HOK
p pHeyH o A https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
napajuIeNbHbIX IPSIMbBIX (OTPE3KOB),
CepearHbI OTpE3Ka
[TonsaTnsa: nepecekaromuecs
2 IUIOCKOCTH, IIEPECEKATOIINECS 1 03.09.26 Brommozexa [OK
> 11¢P o https://m.edsoo.ru/2d8a9¢99
npsiMasi ¥ II0CKOCTh
[TonsTHs: mepecekaronuecs
3 IJIOCKOCTH, TEPECEKAOLTNECs 1 08.09.26 bubmorexa HOK
- 11ep m T https://m.edsoo.ru/db685e73
npsiMasi ¥ II0CKOCTh
3HaKOMCTBO C MHOTOTPaHHHUKaMH,

4 n300pa’keHNe MHOTOTPAaHHUKOB Ha | 10.09.96 bubnuoreka [IOK
PUCYHKaX, Ha TIPOCKIIHOHHBIX o https://m.edsoo.ru/a6395%¢d
gepTeKax
HavanwsHbie cBeneHus 0 Kyde u

N bubnuotexa [JOK

5 nupaMuJie, UX pa3BepTKH U MOJCIIN. 1 15.09.26

CeueHns MHOT'OI'PpaHHUKOB

https://m.edsoo.ru/b30dff38



https://m.edsoo.ru/aecc77cd
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HavansHbie cBeeHNs 0 KyOe u

bubmuoreka [JOK

6 NApaMUIe, UX pa3BEPTKU U MOIEIH. 17.09.26 hitps.//m.cdsoo.ru/3d8fd32
CeueHrss MHOTOTPaHHUKOB
[TonsiTHE 006 aKCHOMATUYECKOM

. MMOCTPOCHUU CTEPEOMETPUH: 9.09.26 bubnmoreka [JOK
AKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/OccSc4dfe
CJIEJICTBHS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM

2 MMOCTPOEHUH CTEPEOMETPHM: 24.06.26 bubnnoreka [JOK
AKCHOMBI CTEPEOMETPUH U https://m.edso0o.ru/239¢c8cb4
CJIEJICTBHS U3 HUX
[TonsTre 06 akCHOMaTUYECKOM

9 MMOCTPOEHUH CTEPEOMETPHM: 99.06.26 bubnnoreka [JOK
aKCHOMBI CTEPEOMETPUHU U https://m.edso00.ru/65c¢6b106
CJIEJICTBHS U3 HUX
[TonsTHE 06 aKCHOMATUYECKOM

10 MIOCTPOEHUH CTEPEOMETPUH: 01.10.96 bubnmnorexa [JOK
aKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CJIEJICTBHS U3 HUX
B3anMHoe pacnionoxeHue npsmbIx B

1 MIPOCTPAHCTBE: MEepeCceKaronuecs, 06.10.96 bubnunoreka [JOK
rnapajulelIbHbIE U CKPEIMBAIOIINECS https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapannensHOCTh IPSIMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:

12 NapajuleIbHbIC NPSIMBIE B 08.10.26 bubmorexa HOK

MIPOCTPAHCTBE; MAPaUIEILHOCTD
TPEX MPSAMBIX

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



https://m.edsoo.ru/3d8ffd32
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[TapamienpHOCTB IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bubmuoreka [JOK

13 . 13.10.26
[TapannensHOCTD NPSIMOM U https://m.edsoo.ru/ee1d19b9
IIIOCKOCTH
14 VYT1Iibl ¢ COHANpaBIEHHBIMU 151026 bubnmoreka [JOK
CTOPOHAMU https://m.edsoo.ru/9f4071b9
N4 e
L5 TOJI MEXY MPSAMBIMU B 20.10.26 bubnunoreka [HOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npssMbIMHU B 92.10.96 bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEM: 03.11.26 bu6mmorexa [IOK
napasielbHbIe IJIOCKOCTU o https:/m.edsoo.ru/2e18255
CBoMCTBa IMapajuIeIbHBIX
18 . p 05.11.96 bu6mmoreka [JOK
IJIOCKOCTEU https://m.edsoo0.ru/e504d656
[Ipocreiinne npocTpaHCTBEHHbBIE 10.11.26
19 (burypsl Ha MJIOCKOCTU: TETPad bubmmorexa [OK
yp ’ pasp, https://m.edsoo.ru/4a28dc02
KyO, mapasienenumne/
20 HocThoeHHe cederit 12.11.26 bubnuoteka [JOK
p https://m.edsoo.ru/1d434d0f
11 HoeTPoerHe ceueruil 17.11.26 bubmuorexa [JOK
p https://m.edsoo.ru/ec26fe5d
KonrtponbHas pabora no Teme 19.11.26
” "[Ipsimble M TUIOCKOCTH B bubnuoreka [IOK
npoctpaHcTse. [lapamiensHOCTh https://m.eds00.ru/9a0a9¢56
MPSAMBIX U IUIOCKOCTEN"
IlepneHIUKYISIPHOCTL OPSIMOU U 24.11.26
P P P bu6mmoreka [IOK
23 MIJIOCKOCTH: TIEPIIEHIUKYIIIPHbIE

MpsAMBIC B IPOCTPAHCTBEC

https://m.edsoo.ru/b19f6as5d
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[IpsiMble apasienbHele U

26.11.26

bubmuoreka [JOK

24
MEPIEHINKYISPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95

75 [Ipsimble napasuienbHbIEe U 01.12.26 bubnunoreka [HOK
IEPIEHIUKYIAPHBIE K INIOCKOCTU https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHANKYISIPHOCTH 03.12.26 bubnmoreka [JOK
MPSAMOU U TIIOCKOCTH https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak neprneHmKyIspHOCTH 08.12.26 bubmumoreka [IOK
HPSAMOH U IJIOCKOCTH o https://m.edso0o.ru/79165d15

)3 Teopema o npsimoit 10.12.96 bubnuoreka [IOK
HEPIICHINKYIISPHOM TJIOCKOCTH o https://m.eds00.ru/635¢5087

29 Teopema o npsmoit 15.12.96 bubnuorexa [JOK
HEPIEHAUKYIAPHOM ITIOCKOCTH o https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit 1712.26 bubnnorexa [HOK
HePIEH IUKYIAPHOMN MIOCKOCTH o https://m.edsoo.ru/7d18834b
[leprieHAUKYISAp U HAKIOHHBIE!

31 paccTostHuE OT TOYKH JI0 MIIOCKOCTH, 99.12.96 bubnunorexa [JOK
PaccTOSHHUE OT MPIMOM 10 o https://m.edsoo.ru/33¢477d3
TUTOCKOCTH
[leprieHAMKYNIAp U HAKJIOHHBIE:

1 paccTostHuE OT TOYKH JI0 IIIOCKOCTH, 94.12.96 bubnunorexa [JOK
PAcCTOSHUE OT HPSIMOi J10 o https://m.edsoo.ru/66fefadd
TUTOCKOCTH
[leprieHAUKYNIAp U HAKIOHHBIE!

1 paccTosiHue OT TOUKH J0 IIJIOCKOCTH, 99.12.96 bubnuorexa [IOK
PAcCTOSIHUE OT NPSAMOM 110 o https://m.edsoo.ru/a5b7b8e3
TUTOCKOCTH
[leprieHAUKYNIAp U HAKIOHHBIE!

34 PHICHIUKYIIAP 12.01.97 bubnmuotexa [JOK

pacCcTodAHruC OT TOYKHU 0 IJIOCKOCTH,

https://m.edsoo.ru/dbee22bc
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paccTosiHue OT NPSMOU 110

IUIOCKOCTH
35 VYIIIBl B IPOCTPAHCTBE: YrOJl MEXIY 14.01.97 bubnuoreka [IOK
IIPSIMOM U TUIOCKOCTBIO o https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, JMHEHHBIA YToi 19.01.27 bubnmoreka [JOK
JBYTPaHHOIO yIJia o https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbII yroi, TUHEHHBIN yrom 1.01.27 bubmumoreka [IOK
JBYTPAHHOIO yIiia o https://m.edsoo.ru/c7¢777ed
IlepreHIUKYIISIPHOCTD IIJIOCKOCTCH:
38 n E?;H&KH neyneg HKYJIIPHOCTH 1B 26.01.27 bubnnorexa LIOK
p Vp JIHKYIEP ABYX A https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEM
[leprnieH IUKyYISIPHOCTD MIOCKOCTEH:
39 MPHU3HAK NEePIEHINKYISIPHOCTH 1B 28.01.27 Bubmorexa ITOK
p Up FHKYIEP ABYX R https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEM
[leprnieH IUKYISIPHOCTD MIOCKOCTEH:
40 MpU3HAK NEePHESHINKYISIPHOCTH B 02.02.27 bubmorexa LHOK
p vp FIHKYIEP ABYX R https://m.edsoo.ru/ba75dc57
IUIOCKOCTEHN
bu6mmoreka [IOK
41 T & 04.02.27
COpEMa O TPEX HCPHEHANKYIAPaX https://m.edsoo.ru/e4972cdc
bu6mmoreka [JOK
42 T & 09.02.27
eopeMa ° TpeX HepHeHﬂHKyﬂﬂan https://m.edsoo.ru/52l88a7d
bu6mmoreka [JOK
43 TeopeMa o TpéX nmeprneHANKYIIpax 11.02.27
P P PHCHAMKY AP https://m.eds00.1ru/9f246736
KonTponbHas paboTa mo Temam
"ITepnneHAUKYIAIPHOCTD MPSIMBIX U
44 PICHAUKYJIAP p 16.02.97 bubnmoreka [JOK

mockocTeil”" n "Yriael MeXIy
MPSIMBIMU U TIOCKOCTSIMU"

https://m.edso0.ru/5b971ef3
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[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBI€ JIEMEHTHI

bubmuoreka [JOK

45 MHOTOTPAaHHUKA, BBIMYKJIbIE U 18.02.27 hitps://m.cdsoo.rw/2d24e873
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOIPAHHUKA
IIpu3ma: n-yrosibHas npu3Ma; rpaHu

46 Y OCHOBAHUS MPU3MBIL; IIpsiMasi U 250297 bubnmoreka [JOK
HaKJIOHHAs MPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
IOJIHAs! IOBEPXHOCTh IPU3MBbI

47 [Tapannenenunen, npssMOyroJIbHBIN 02.03.27 bubnuorexa [JOK
MapajuieenuIiel U €ro CBOMCTBA https://m.edsoo.ru/8a7be683
[Iupamuja: n-yroiapHas nupaMmuna,
I'pPaHu ¥ OCHOBaHHE MHUPaMU/Ibl;

48 OOKOBast ¥ IOJTHASI TOBEPXHOCTH 04.03.27 bubmorexa HOK

https://m.edsoo.ru/fblcd0as

MUpaMU/ibl; IpaBUIbHAS U
yCeu€HHas nupaMuaa
IIpaBuiIbHBIE MHOTOTPAHHUKH:
MOHSTHE MTPaBUIHLHOTO

49 MHOTOTpaHHHKA; IIPaBUIIbHAS 09.03.27 bubnuoreka [IOK
[IpU3Ma U NpaBUIIbHAS IUPAMULA; https://m.edsoo.ru/074c8865
MpaBWJIbHAS TPEYTrobHAas MUpaMuaa
U TIPAaBUWJIbHBINA TETpa’Ip; KyO
[Ipencrasnenue o MpaBUIIBHBIX

50 MHOT'OI'paHHUKAaX: OKTadIp, 11.03.27 bubmorexa HOK

https://m.edsoo.ru/a0fddSbf

NOJEKa’Ap U UKOCAdIP.
CuMMeTpus B IPOCTPAHCTBE:

51 CUMMETpHSI OTHOCUTENIBHO TOYKH, 16.03.27 bub6nuorexa [IOK

MIPSIMOM, TUTOCKOCTU. DJIEMEHTHI
CUMMETPHUH B MUPaMUJIAX,

https://m.edsoo.ru/b9e777d9



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9

napajiiejacnuicaax, nmpaBujIbHbIX

MHOT'OTPaHHUKAX
Brraucnenune 3J1¢MEHTOB Bu6 10K
nOJIMOTEKA
52 OrOTPaHHUKOB: PEODa, 18.03.27
MHOTOTPAFHHKOB: PeOp https://m.edsoo.ru/6¢cdbecef
JTMArOHaJ, YIJbl
[Tnomaae 60KOBOI MOBEPXHOCTH H
MOJIHOM MOBEPXHOCTH MPSMOU
53 MPU3MBI, IUIOIAh OCHOBAHUMI 23.03.27 Bubmaorexa ITOK
PHSMEL, IDTOMAID ! : aas https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBO OBEPXHOCTU
IIPSIMOM IPU3MBI
[Tnomaae 60KOBOI MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIILHOMN
54 MUpaMHJIBI, TEOpPEMa O TIJTOIIA N 25.03.27 Bubmorexa ITOK
p vﬂ - TEOP HI g . A https://m.edso00.ru/5603e30b
OOKOBOI TIOBEPXHOCTH YCCUEHHOM
T PAMH/TBI
K 0
55 OHTpOJIbHAS paboTa MO TeEMeE 06.04.97 bubnuoreka [IOK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95f5c04
bu6mmoreka [JOK
56 11 0 00BE 08.04.27
OHATHE Ob 0DBEME https://m.edsoo.ru/7ad0020b
bu6mmoreka [JOK
57 OO0BéM UpaMUIBI 13.04.27
p a https://m.edso00.ru/235171b3
bu6mmoreka [JOK
58 O0né a 15.04.27
DEM ITHPAMHILET https://m.edsoo.ru/f47dfefd
bubmuorexa [JOK
59 O0né a 20.04.27
HEM TTHPAMHIH! https://m.edsoo.ru/79¢10312
" bubnuotexa [JOK
60 O0né a 22.04.27
HEM TTHPAMHIH! https://m.edsoo.ru/2faadc3f
61 O06BEM npu3MBbI 27.04.27 bubmorera [JOK

https://m.edso00.ru/79853608
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bubmuorexa [JOK

62 O0Bé 1 29.04.27
HEM TPH3MBI https://m.edsoo.ru/1e053890
. bu6mmoreka [IOK
63 O0Bé 1 04.05.27
BEM HPHSMET https://m.eds0o.ru/482d3£51
K §] eMe
64 OHT[.?OJ'IBHa}I pabora o rem | 06.05.27 bubnmoreka [JOK
"OO0BEMBI MHOTOT'PaHHHUKOB" https://m.edsoo.ru/28a6573c¢
[ToBTOpenue, 0600IICHNE
65 cUucTeMaTu3anus 3H3i1Hf/i. 1 11.05.97 bubnuorexa [JOK
ITocTpoenue ceuenuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpenue, 0600IICHNE
cucTreMaTu3alus 3HaHuH.
Brruncnenmne pacCcTOSHUN: MEXIy
66 BYMS TOYKaMH, OT TOYKH JI0 1 13.05.27 bubmmorexa LIOK
ABY . ’ A R https://m.edsoo.ru/f7792ba9
MPSMOM, OT TOYKH 0 TJIOCKOCTH,
MEXIY CKPEIMBaIOIIUMUCS
MPSIMBIMU
bu6mmoreka [JOK
67 J4! 3] 1 18.05.27
TOTOBAA KOHTPOJILHAA paboTa https://m.edsoo.ru/b9146bc0
IToBTrOpenue, 0600IIEHNE
CHCTEMATHU3aLUs 3HAHUI.
Brruncnenue yriioB: Mex
68 CKpEIHNBAI0 fMI/IC?I o SII\fIiMI/I 1 20.05.27 Bubmiorexa IJOK
PEIHBAIOTILI P : e https:/m.eds00.ru/56765e8b
MEXTy TIPSIMOH ¥ TTOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEXKITY
IUTOCKOCTSIMH
OBHIEE KOJIMYECTBO HACOB I10 68

[MPOT'PAMME
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11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
» Tema ypoka Kontpoabnubie IIpakTunyeckue Aara tupposkie
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypen
Cdepa u map: ueHTp, paauyc,
1 JuaMeTp; IIOIAab [IOBEPXHOCTHU 1 01.09.26 bubmoreka LOK
https://m.edso0.ru/0341bc2b

cdepbl
Bsaumnoe pacrnonoxenue chepsl 1

) IUIOCKOCTH; KacaTelbHast 1 08.09.96 bu6mmoreka [IOK
IJIOCKOCTH K cepe; miomas https://m.edsoo.ru/bed12a43
chepsl

3 N3o6paxenue chepsl, mapa Ha I 15.09.26 bubmmoreka [JOK
mwrockoct. CeueHus mapa https://m.edsoo.ru/bc 1572
Hunuuaapudeckast TOBEPXHOCTb,

4 oOpa3zyromue NUINHIPHIECKOM | 9.09.26 bubnunorexa [JOK
IIOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
HAJTUHIPUYECKON MTOBEPXHOCTH
Hunuuap: ocHOBaHMS 1 OOKOBas

5 MMOBEPXHOCTh, 00pa3yroias u och; | 99.09.26 bubnmnorexa [JOK
TJI0MA b OOKOBOM M MOTHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTH
N300paxkeHne nuauHApa Ha
MJI0CKOCTH. Pa3BEépTka nmuimHpa.

6 Ceuenus nuuHIpa (MIIOCKOCTHIO, | 06.10.26 bubnmoreka [JOK
napasieIbHON WiIn https://m.edsoo.ru/016e25eb
MEPIEHIUKYISIPHOW OCH
UIAH]IPA)



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb

Konnueckas noBEpXHOCTB,
o0pa3yromye KOHUYECKOn

bubmuoreka [JOK

7 13.10.26
MOBEPXHOCTH, OCh U BEPIINHA https://m.edsoo.ru/c94ba09b
KOHHYECKOU IMOBEPXHOCTH
Konyc: ocHOBaHuE U BepIIKHA,

8 o0pa3yrolas U 0Ch; IJIOMIAb 20.10.26 bubmotexa [IOK

. . https://m.edsoo.ru/897dd3b2
OOKOBOW M MOJTHON MOBEPXHOCTH
VYceuéHnbIii KoHyC: 00pa3 ve u
9 BBICOTA; OCHOBaIzHﬂ u gox?:;ll 03.11.26 bubmorexa LIOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N3o06paxenne koHyca Ha
II0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTBIO, 10.11.26 bubnnoreka [JOK
MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, TPOXO/ISIIEH Yepe3
BEPILUHY)

1 KomOunamus ten BpaiieHus u 17.11.96 bu6mmoreka [JOK
MHOTOIPaHHUKOB https://m.edsoo.ru/3cefl10e5
MHororpasHHuk, ONUCaHHbIN

12 0Ko0J10 cepsl; chepa, BIUCAHHAS B 94.11.96 bubnuoreka [IOK
MHOTOTPaHHUK UJIN B TEJIO https://m.edsoo.ru/0b136158
BpaIieHus

13 [Tonsitue 06 00bEMe. OCHOBHBIE 01.12.26 bu6mmoreka [IOK
CBOICTBa 00BEMOB T https://m.edsoo.ru/26a03fb7

" bubnuotexa [JOK
14 O6HEM amHpa, KoHyca 08.12.26 https://m.edsoo.ru/5513d87b
15 O06BEM mapa u wiomaas cheps 15.12.26 bubmorexa HOK

https://m.edsoo.ru/d189bde2



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

[TogoOHEbIe Tena B MPOCTPAHCTBE.
CoOTHOIICHUST MEXKIY TUIOIIAISIMA

bubmuoreka [JOK

16 . R 22.12.26
MMOBEPXHOCTEH, 00bEMaMH https://m.edsoo.ru/810cfleb
MOIOOHBIX Te
17 KonrponsHas pabora mo remam 29.12.96 bubmumoreka [IOK
"Tena Bpamenus” u "O6beMbI TEN" o https://m.edsoo.ru/4a33a8ab
BexTop Ha MIIOCKOCTH U B
13 p 12.01.27 bu6mmoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bubmuorexa [JOK
19 CI10’keH€E U BBIYUTAHUE BEKTOPOB 19.01.27
P https://m.eds0o.ru/23f4f089
bubmuorexa [JOK
20 YMHOKEHUE BEKTOpa Ha YUCIIO 26.01.27
p https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMIUIAaHAPHBIM BEKTOpaM 02.02.27 bubmiorexa IIOK
P pamt. e https://m.edsoo.ru/a28fd74c
[IpaBuio nmapamnenenumnena
Pemenne 3ama4, cCBI3aHHBIX C
22 OpUMEHEHHEM IIPaBUII AeHUCTBHHU C 09.02.27 Bubmaorexa IJOK
p P A B https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIN METOT
23 OPHU PEIIEHNH IT'€OMETPUUECCKUX 16.02.27 bubmorexa IIOK
pup p R https://m.edsoo.ru/d3alfe30
3agau
[IpssMoyronbHas cucrema
KOOPJMHAT B MPOCTPAHCTBE.
b K
24 Koopaunats! BekTopa. 02.03.27 nomorexa [0

[Ipocreiimme 3agayu B
KOOpJMHATAX

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



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
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https://m.edsoo.ru/5a827900
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Yroa Mexay BEKTOpPaMH.

bubnmoreka [JOK

25 CxanspHoe Npou3BeCHUE 09.03.27 https://m.edsogm/7256ffc4
BEKTOPOB

%6 Beluncnenue yrios Mexy 16.03.97 bubnuoreka [IOK
MPSIMBIMU U TIOCKOCTAMU https://m.edsoo.ru/8efbe78e
KontposbHas paboTa mo teme

27 "BekTopbl 1 KOOPJMHATHI B 23.03.27 bubmorera [TOK

" https://m.edsoo.ru/77¢22fc5

MIPOCTPAHCTBE
IToBTOpEeHME, 0000IIEHNE 1

73 cucTeMaTu3alus 3HaHu. 06.04.97 bu6mmorexa [IOK
OcHoBHbIe GUTYPBI, PAKTHL, https://m.edsoo.ru/1780ba5d
TEOpEeMBI Kypca IIIaHUMETPUHU
[ToBTOpEeHME, 0000IIEHNE 1

29 cucTeMaTu3alus 3HaHu. 13.04.97 bu6mmorexa [IOK
OcHoBHbIe GUTYPBI, PAKTHL, https://m.edso00.ru/078cd184
TEOpEMBI Kypca IUIaHUMETPUHI
[ToBTOpenue, 0600IIEHNE U

30 CHUCTEMAaTH3alysl 3HaHUH. 3a1a4u 20.04.27 bubnnorexka [JOK
IUIAHUMETPUU U METOIBI UX https://m.edsoo.ru/7491efe0
peuieHus
[ToBTOpenue, 0600IIEHNE U

31 CUCTEMaTHU3aIlus 3HaHUH. 3a1auun 97.04.27 bubnuotexa [JOK
IUIAHUMETPUU U METOIBI UX https://m.edsoo.ru/4dffda97
peuieHus
[ToBTOpenue, 0600mEeHNE U

1 CHCTEMaTHU3allisl 3HAHWUH. 04.05.27 bu6mmorexa [IOK

OcHoBHbIE QUTYPBI, PAKTHL,
TEOPEMBI Kypca CTEpEOMETPUHI

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



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
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bubmuorexa [JOK

11.05.27
33 Hrorosas koHTpobHas paboTa 1 hitps://m.cdsoo.rw/ec24dfe2
14 IToBTOpEHME, 0606H_ICHI:IC u | 18.05.27 bubnmoreka [JOK
cucTeMaTu3anus 3HaHu1 https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon "
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh NOHIATHSAMU: TOUKA, MPAMAasi, INIOCKOCTh
- [TpyMeHsITh aKCUOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX NPU PELICHUH
. reOMEeTPUUYECKUX 3a7a4
73 OnepupoBaTh MOHATUSMH: MAPAJUIEIBHOCTh M MEPHEHIUKYISIPHOCTD
' IPSAMBIX U IIJIOCKOCTEMN
74 KnaccugunupoBaTs B3aMMHOE pacIoyioKEHHE MPSIMBIX U MJIOCKOCTEN B
' IIPOCTPAHCTBE
OnepupoBaTh MOHITUSIMHU: JBYTPAHHBIN yroJl, TpaHy ABYIPaHHOTO yrJa,
7.5 pebpo IBYrpaHHOro Yyriia, JHMHEWHBIM Yron JBYIpaHHOTO YTIa,
rpaaycHas Mepa JByTpaHHOIO yria
OrnepupoBaTh MOHSATUSMHA: MHOTOTPAHHHK, BBITYKIIBIM U HEBBITYKJIBIHA
7.6 MHOT'OTpaHHUK, 3JIEMEHTHI MHOTOI'PaHHHKA, MIPaBUJIbHBII
MHOTOTPaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BH/bl MHOTOI'PAaHHUKOB (ITMpaMHia, MpU3Ma,
' MPSIMOYTOJIBHBIN Tapajienenumne, Kyo)
KnaccudunupoBaTh MHOTOTpAaHHUKH, BBIOMpas OCHOBAHHS  JUIS
. kinaccuukanmuu  (BBIMYKJIBIE W HEBBIMYKJIBIE  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TPAMbIE M HAKJIOHHBIE MPHU3MBI,
napauieIeTuneIbl)
79 OnepupoBaTb  HOHSTHUAMHU: CeKymas  IUJIOCKOCTb, ceueHue
' MHOT'OIPAaHHUKOB
710 OOBSICHATh MNPUHIUIBl TMOCTPOCHHUS] CEUYEHUH MHOTOTPAaHHHUKOB,

HCIIOJIB3Ys MCTO/ CJIICI0B




7.11

Crpouth ce4yeHHMsI MHOTOIPAHHHUKOB METOJOM CJIEJIOB, BBIIIOJIHSTH
(BBIHOCHBIC) TUIOCKHE YEpPTEeXKM M3 PHCYHKOB MPOCTHIX OOBEMHBIX

buryp: BUI CBEpXy, COOKY, CHU3Y

7.12

Pemmats 3aaun Ha HaX0Xk/IEHUE FEOMETPUUECKUX BETMYHH 10 00pa3iam
WM aJNropyuT™MaM, MPUMEHSS M3BECTHBIC AHAJUTHUYECKUE METOJbI IPHU
pELIEHUM CTAaHJAPTHBIX MaTEMATUYECKMX 3aJad Ha BbIYHCICHUE
PacCTOAHUI MEXKIY ABYMsSI TOUKaMH, OT TOYKH 1O MPSIMOM, OT TOYKH JI0

IIJIOCKOCTH, MEXKAY CKPCIIMBAOIINUMHUCS ITPAMBIMHA

7.13

Pemars 3aJla4y Ha HAXO0KACHUC I'COMCTPHUUCCKUX BCIIMYUH I10 o6pa3uaM
WM aJirOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTUYCCKHUEC MCTOJbI IIPpHU
pemiCHUN CTAHAAPTHBIX MATCMATUYCCKUX 3ala4 Ha BbIYHUCICHUC YIJIOB
MCKAY CKPCHIUBAOIHUMHUCA MMPAMBIMHA, MCIKIY Hpi[MOfI " INJIOCKOCTBIO,

MCKAY MJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

7.16

7.17

7.18

7.19

Bbruucnate 00BbEMBI M IUIOIIAAM IOBEPXHOCTEW MHOIOTPAHHUKOB
(mpu3ma, mHMpaMuga) C TOpPUMEHEHHEM  (OPMYIN,  BBIYHCIATH
COOTHOILIEHUS MEXKY IUIOIIASIMU TIOBEPXHOCTEH, 00BEMaMu 1OT00HBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTL MNOHATHUAMU: CUMMETPUA B IIPOCTPAHCTBC, LICHTP, OCh U

IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPbI

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MH(GOPMALIUIO O
INPOCTPAHCTBEHHBIX T€OMETPUYECKHX (DUrypax, MpeACTaBICHHYIO Ha

YepTekKax U PUCYHKaxX

[TpumeHsTh reoMeTprueckue (paKkThl AJis PEIIEHUsI CTEPEOMETPUUECKUX
3a/1a4, IPEANOIaraloliuX HECKOJIBKO IIaroB pELICHUs, €CIU YCIOBUs
MIPUMEHEHHUS 3aJlaHbl B ABHOU (hopMme

[IpumeHnATs mpocTeNmIne NPOrpaMMHBIE CPEACTBA W DIIEKTPOHHO-
KOMMYHUKAI[UOHHBIE CHCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX
3a1a4

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKHU3HHU, paCllO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHsTh TONlyY€HHBIE 3HAaHUS Ha MPaKTHKE: aHAIU3UPOBATh
pealbHbIE CUTYyallUd M MPUMEHSTh U3yYEHHBIE MOHSATHUS B IPOIECCE
MOKMCKA pEeIIeHUsT MaTeMaTH4ecKu CGHOPMYIUPOBAHHON MPOOIEMBI,
MOJICJIUPOBAThH PeabHbIE CUTYallUH Ha SI3bIKE T€OMETPHUU, UCCIIEI0BATh

MMOCTPOCHHBIC MOACIIN C MCITIOJIB30BAHUEM I'COMETPUUCCKHUX MOHATUMN U




TEOPEM, allrapara aJIFG6pBI, pelaTh MPakKTUYCCKHUE 3ala4r, CBA3AHHBIC

C HAXOKACHUCM I'COMCTPHUYICCKUX BCIINYHH

11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi
pe3yJbTara
6 I'eomerpus
OnepupoBarb MOHSITUSMU: WIMHIpUYECKast MOBEPXHOCTb,
6.1 o0pa3yromue MUIHHAPUICCKONW MOBEPXHOCTH, IUJIUHAP, KOHUYECKAs
' MOBEPXHOCTh, OO0pa3ylolue KOHUYECKOW TOBEPXHOCTH, KOHYC,
cepuueckas mOBEpXHOCTh
6.2 Pacrio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOTyYSHHUS TEJl BPALICHUS
6.4 KrnaccudunupoBats B3aUMHOE pacroiioKeHue cepbl U MI0CKOCTH
OnepupoBarh MOHITUSMH: IIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA,
6.5 BBICOTA CErMEHTA, IIapOBOM CJIOM, OCHOBAHHUE IIAPOBOTO CJIOSA, BHICOTA
IAPOBOTO CIIOS, IIIAPOBOM CEKTOP
6.6 Boruncnsate 00BEMBI M IUIOMIAIM TIOBEPXHOCTEH TeNm BpallleHus,
' TCOMETPHUYECKUX TeJl C MPUMEHEHHEM (opMyIT
OnepupoBarh MOHATHUSMHU: MHOTOTPAHHUK, BIHCAHHBIM B cdepy H
6.7 OMMCAaHHBIN OKOJO cdephl, cepa, BIUCaHHAS B MHOTOTPAHHUK WIIH
TEJIO BpAIECHUS
63 BBIYHCIATE COOTHONICHHST MEXAY IUIOMAIAIMH IOBEPXHOCTEH U
' 00BEMamMH MOJOOHBIX Tel
6.9 N300paxaTh n3ydaemble (GUTYpPBI OT PYKH B C IPUMEHEHHEM TPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrIONMHATE (BBIHOCHBIE) TUIOCKHME YEPTEXKH W3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUTYp: BUI CBEPXY, COOKY, CHHM3Y;,; CTPOUTH CEUCHUS TEi

BpALLICHUS

6.11

W3BnekaTh, MHTEPIPETUPOBATh U MPEOOpPa30BbIBATh MH(POPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYypax, MPEJCTaBICHHYIO Ha

yepTexax U pUCyHKax




6.12

[TpumeHnsaTh reomMeTpruecKue (pakThl Ui peIIeHUs] CTEPEOMETPUUYECKIX
3a/1a4, MPEANONIarallMX HECKOJBKO IIarOB PEIICHUA, €CIIA YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IMPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BbBIYUTAHHA BCKTOPOB U
YMHOXCHHA BCKTOpAa HAa YUCIIO, O6’b$ICH$ITB, KaKHMH CBOMCTBAaMH OHM

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIe A IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB MNOHATHUAMUA: ACKAPTOBbI KOOPJAUWHATBI B IMPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BEKTOPOB, KOOPAHUHATHEI BCKTOPA,
yrojia MEXKAY BCKTOpaMH, CKaJIpHOC IIPOU3BCACHHUEC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HNPOU3BCACHUEC BCKTOpA HA YUCIIO, YI'OJ
MCXKAY BCKTOpAMH, CKAIIIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
110 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHHAT

Pemate 1mpocrelimne TeOMETpUYECKHE 3aladyd  Ha NPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOJa

6.20

6.21

6.22

Pemate 3amaum Ha 10KAa3aTENbCTBO MAaTEMAaTHYECKUX OTHOLICHUH M
HaXO0XJICHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3iiaM WiK alropuTMam,
NIPUMEHSAS.  U3BECTHBIE  METOAbl IIPU  PELIEHUHM  CTaHIAapPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATH TPOCTEHINNE IPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKHU3HH, paCliO3HABATh IMIPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHsATH MONyYEeHHBbIE 3HAHUS Ha IMpaKTHKe: aHaIM3HPOBAThH
peanbHBIe CUTYyallid W TMPUMEHSATh W3YYEHHBIE MOHATHS B IpOIEcce
MOMCKA pEUIeHUs MaTeMaTHYecKd C(HOpMyTUPOBAHHON INPOOIEMBI,
MO/JICIUPOBATh peallbHbIe CUTYAINU Ha S3bIKEe TEOMETPHH, UCCIIEI0BATh
MOCTPOEHHBIE MOJIENTU C UCTIOIb30BAHUEM T€OMETPHUECKUX MOHIATUN U
TEOpeM, ammapara ajareopsl, pemarb NpaKTHUECKUE 3a/1a4H, CBA3aHHBIE

C HAXOKACHUCM I'COMCTPUYCCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

I'eomerpus

7.1

OCHOBHBIE TOHSTHS CTEPCOMETPHHU. Tqua, npsAMasd, IJIOCKOCTb, ITPOCTPAHCTBO.
IlousTue 00 AKCHMOMAaTHYCCKOM MMOCTPOCHUHU CTCPCOMCTPUHU: AKCHOMBI

CTCPCOMETPUHU U CIICACTBUA U3 HUX

7.2

B3aumHOe pacmonoxeHue IpAMBIX B IPOCTPAHCTBE:  IEPECEKAIOLIUECs,
napajuleJIibHble M CKpemmBaromuecs npsMble. [lapamiensHocTs OpsAMBIX U
IJIOCKOCTEM B  IIPOCTPAHCTBE: MAapajuleNIbHbIE IMPSMBIE B IPOCTPAHCTBE,
NapaJUIEIBHOCTh TPEX NPAMBIX, NApaUIEIbHOCTh NPSIMOM M INIOCKOCTU. YTIIBI C
COHANPABJIICHHBIMA CTOPOHAMH, YrOJ MEXKIYy MNpPSIMbIMH B IIPOCTPAHCTBE.
[TapajienbHOCTL  IUIOCKOCTEH: NapajuleJbHble  IIJIOCKOCTH,  CBOWCTBA
napajuleNbHbIX —Mockocted. [Ipocreiimive npocTpaHCTBEHHBIE (GUIYpbl Ha

IIOCKOCTH: TETPAdIP, Ky'6, napajijieJIcnmIic i, moCTpoOCHUC CEUYCHHUI

7.3

[lepnieHIUKYIAPHOCTE HPSAMOM M IIJIOCKOCTHU: IEPIEHIUKYISPHBIE MpPSAMBIE B
MIPOCTPAHCTBE, MpsAMBIE IAPAUICIBHBIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHCHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpEeMa O IIPSIMOMU
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YIrOJI MEXKIY HPSIMON H
IJIOCKOCTBIO,  IBYI'PAHHBIM  Yrojl, JIMHEWHBIA Yrojl JBYIPaHHOIO  yrIJa.
[lepneHuKynsp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE
OT MPSIMOM 10 TIIOCKOCTH, MPOEKLUs (PUTYPHI Ha TIIOCKOCTh. [leprneHaAuKynspHOCTh
IUIOCKOCTEM: NMPHU3HAK NEPIEHANKYIIPHOCTH IBYX IUIOCKOCTeH. TeopeMa o Tpéx

NEPpNCHAUKYIISIpax

7.4

IloHsAiTHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOIOIPDAHHHMKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: n-yrosbHas
npuU3Ma, TPaHU U OCHOBAHMSI NMPHU3MBI, MpsMasi U HAKJIOHHAs NPU3MBbI, OOKOBas U
IIOJIHAs MIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYT OJIbHBIN
napajuiejenume] U ero coucrea. Ilupamupa: n-yrosnpHas nupamuna, TpaHd U
OCHOBaHHUE MUPaMU/JIbl, OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMU/Ibl, IPaBUIbHASA U
yceuéHHas NupaMuaa. OJIEMEHTbl HNpu3Mbl M nupamuisl. [IpaBuiibHbIE

MHOTI'OIpaHHUKHU: IMOHATHUEC IPAaBUJIBHOI'O MHOI'OI'paHHHKA, IIpaBHUJIbHAA IpHU3Ma U




IIpaBWIbHAsg NHUPaMUJA, IIPaBWIbHAs TPEYroJibHas INUPAMHUIA WM IIPABHIIBHBIN
TeTpa’sp, KyO. IIpencraBneHwe O NpPaBUIBHBIX MHOTOTPAHHUKAX: OKTAdp,

AO0ACKas Ap U UKOCASAPYyruc Ceuenus IIPU3MbI U ITMPaMU/JIbI

7.5

CHMMCTpHH B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, pr[MOfI,
IIJIOCKOCTH. ONEeMEHTBI CUMMCTPUU B nupaMujaax, napajjicjicnmiicaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

7.6

Bbluuciienue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomans
OOKOBOW TIOBEPXHOCTH U TIOJHOH TOBEPXHOCTH MPSIMOH MPHU3MBI, IJIONIAIb
OCHOBAHHUH, TeOpeMa 0 OOKOBON MOBEPXHOCTH NMPsAMOM Ipu3Mbl. [ Lomaas 00koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IPABUIBHOW IUpaMuIbl, TEOpeMa O IUIOUIAaH

yceuénHoii nupamubl. [Torstie 06 06béme. OOBEM MUPaMUIBI, TPU3IMBI

7.7

HO,I[O6HI>I€ TCJla B IIPOCTPAHCTBC. CooTHOIICHUS MCXKAY  IUIOIAaAsIMU

MOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX TEI

11 KVIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 3JIEMEHT COePKAHUS

I'eomerpus

[unuHaapudeckass MOBEPXHOCTh, OOpPa3ymOIIME HUIWHIPUYECKON MOBEPXHOCTH,
OChb IMIMHApPUYECKOW moBepxHOCTH. LlunmHap: ocHoBaHus u  OOKOBas
MMOBEPXHOCTh, 00pa3yromias U OCh, TUIONIAAh OOKOBOW U MOJHON MTOBEPXHOCTH
Konuveckass MoOBEpXHOCTh, OOpa3yoIllMe KOHHMYECKOH TMOBEPXHOCTH, OCh U
BEpIITMHA KOHUYECKOH MoBepxHOCTH. KOHYC: OCHOBaHUWE U BepIINHA, 00pa3yrolmas
U OCh, IUIOMaah OOKOBOM W TIOJHOW TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:

06pa3y10ume " BBICOTA, OCHOBAHUIA U OokoBas IOBCPXHOCTH

6.3

6.4

6.5

Cdepa n map: uenTp, paauyc, IMaMeTp, IIOLaAb TOBEPXHOCTH cepbl. BzanmHoe
pacrionio’keHre chepbl U MIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe, IIoaab
cdepsl

N300pakeHue Ten BpameHns Ha INIOCKOCTH. Pa3BEépTka mMiInHApa 1 KOHyca

KOM6I/IHaI_[I/II/I TCJI BpalllCHUSA W MHOTI'OI'PaHHUKOB. MHOFOI‘paHHI/IK, OIMCaHHBIN

oKoJ10 cepsl, chepa, BliMCaHHAS B MHOTOTPAHHUK, UJTU TEJIO BPAIICHUS

6.6

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tenl. Teopema 00 0OBEME
NPSMOYTOJIBHOTO Tapajuiesienunena 1 ciaenctBus u3 He€. OO0bEM IMITUHIpA,

KoHyca. O0BEM mapa u mionaas chepsl




[MomoOuble Tema B mpoctpaHcTBe. COOTHONICHUS MEXAY — IUIOIIAIIMU

6.7 MOBEPXHOCTEH, 00hEMAMHU MTOTOO0HBIX TEJ
6.8 Ceuenust nuauHApa (MapauieibHO M MEPHEHIUKYISIPHO OCH), CEYEHHUsS KOHyca
' (mapaenbHOE OCHOBAHUIO U IIPOXO/SIIEE YEPE3 BEPILLUHY), CEUEHUS 11apa
Bekrop Ha miockoctd u B mpocTpaHcTBe. ClIOKEHUE U BBHIYMTAHHE BEKTOPOB.
6.9 YMHOkKEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. IlpaBwio mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU
[IpssmoyronbHas cucrema KOOpAMHAT B mpocTpaHcTBe. KoopauHaThel BekTOpa.
6.10 [Ipocreiimme 3amaun B KoOpAMHATax. YTroil MexAy Bekropamu. CkaisipHoe

IMPON3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCKAY IPSAMBIMH W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO—BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUYCCKUX 3aaa4d




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

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnagenne merogamu J0Ka3aTeNbCTB, aJlfOPUTMAMM PELLEHUS 3a/ay;
yMeHue (popMylnupoBaThb W ONEPUPOBATH MOHIATUSAMHU: ONpEIEIICHHE,
aKCHUoOMa, TeopeMa, CIEICTBUE, CBOWCTBO, MPHU3HAK, J10KA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  NPUMEHATh  HMX;  YMEHHE
¢dopmynupoBath 00paTHOE ¥ IPOTUBOIOJIOXKHOE YTBEP)KICHUE,
OPUBOAMTH IpPHUMEPHl W KOHTPHIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHAYKIMH; IPOBOIUTH JOKAa3aTEeNbHbIE PACCYKIEHUS
IpU peIleHUH 3a/ad, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
pacCcyX/JeHHU; yMEHHE OIEepUpOBaTh MOHATUSIMH: MHOXECTBO,
IIOJIMHOXKECTBO, ONEpaliy HaJ MHOXKECTBaAaMH; YMEHHUE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHbIN  ammapar JUuisl OINUCAaHUS  pealbHBIX
IIPOLIECCOB U SIBJICHUM W NPU PELICHUH 33]a4, B TOM UYUCIIE U3 APYTUX
y4eOHBIX NPEAMETOB; YMEHHE ONEPUPOBATH MOHATUSIMU: Tpad), CBA3HBIN
rpad, AepeBo, LHUKI, Ipad Ha IJIOCKOCTH; YMEHHME 3a/aBaTh U
ONMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMH; UCIOIb30BaTh rpadbl MpH

peUICHUHN 3a1a1

YMeHue onepupoBaTh MOHATUSIMH: HAaTYpaJIbHOE YUCIIO, 1IEJI0€ YHUCIIO,
CTENeHb C IeJIBIM TMT0Ka3aTesieM, KOpEeHb HaTypalbHOU CTENEHH, CTETICHb
C palMOHAJIBHBIM TIOKa3aTejleM, CTEeNeHb C JIEWCTBUTEIbHBIM
nmokasarejeMm, Jorapudm Yucia, CHHYC, KOCHHYC M TaHTEHC
MIPOU3BOJFHOIO YHCIIA, OCTATOK MO MOJYJIO, pallMOHAJIbHOE YHCIIO,
UppallMOHANILHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  IEJBIX,
paloOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE WCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINN OOLIUIl IeTUTeNh U HAMMEHbIIEe
oluiee KpaTHOe, adroput™ EBKiHAa npu penieHuu 3ajay; 3HaKOMCTBO
C pa3IMYHBIMU TMO3UIMOHHBIMM CHUCTEMaMU CYHCIICHHS; YMEHHUE
BBITIOJIHATH BBIYUCIICHHUE 3HAYEHUH U MpeoOpa3oBaHusl BBIPAKEHUH CO

CTENEHSMH U Jorapudmamu, nmpeodpa3zoBaHus APOOHO-PALMOHATBHBIX




BBIPXKEHUI; YMEHUE ONEPUPOBATH MOHATHUSAMU: MOCIEI0BATEIbHOCTD,
apudmernueckass ~ TPOTPECCHsl,  T'COMETpPHYECKas  MPOrpeccus,
OecKkOHEYHO yObIBarolasi TeOMETpUYEecKass MpPOrpeccusi; yMeHHE
3a/aBaTh  IOCJIEJIOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKyppeHTHBIX  (GOpMyJ;  yYMEHHME  ONEpUPOBATh  MOHATUSMHU:
KOMILIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIEC YHCIIa, MOJYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, opma 3alucy KOMIUIEKCHBIX YHCel
(reomerpuveckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTbh
MIPOU3BOIUTH apumMeTndeckue AeUCTBUSA ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHl  UCIOJIB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEepUPOBATh MOHATUAMM: Martpuma 2x2 u 3%3, omnpeaenuTeib

MaTpHUILIbl, TEOMETPUUECKHUI CMBICIT ONPEAETUTENS

VYMmenue OIICPpHUPOBATH IMOHATHAMU: pallMOHAIBHBIC, UPPALUOHAJIBHEIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HUX CHUCTCMbI; YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hp606paSOBaHHC, YpaBHCHHEC,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUIIBHOCTH
ypaBHeHHﬁ, HCPAaBCHCTB MW CHUCTCM, YMCHHC PpCHIATb YPAaBHCHUA,
HCPABCHCTBA W CHUCTCMBI C IMOMOIIBIO Pa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCPABCHCTBA MW CHCTEMbI C TIIapaMETpOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBI JJIS1 PCHICHUA MAaTEMAaTUYCCKHUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacrei HAaYKH U peanLHoﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATHIMH: (DYHKIHSA, 4YETHOCTH (YHKIUH,
MEPUOJUIHOCTh (PYHKIIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh
(GyHKIIUH, SKCTpeMyM (YHKITH, HauOoIbIllee U HaUMEHbIIIee 3HAYCHHUS
(GYHKIIMM Ha TPOMEXKYTKE, HENpepbhiBHAS (DYHKINSA, aCHMIITOTHI
rpaduka GyHKIUU, TepBas W BTOpas NPOW3BOAHAS (PyHKIHUH,
TEOMETPUUYECKUIN ¥ (PU3MUECKHI CMBICIT TTPOU3BOHOM, IIEpBOOOpa3Has,
onpeAenEéHHbId MHTETpall; YMEHHE HaXOJUTh AaCUMMOTOTHI Tpaduka
(YHKIIMU; yMEHUE BBIYHCIATH MPOU3BOJHBIC CYMMBI, TIPOU3BEICHUS,
YaCTHOTO ¥ KOMMO3UIIMH (YHKIIHMI, HAXOIUTh ypaBHEHUE KacaTeabHOU
K TpaduKy GyHKIHUU; YMEHHE HAXOIUTh MPOU3BOIHBIC JIEMEHTAPHBIX
(GyHKIUH; yMEHHE HCIOJIb30BaTh MPOU3BOMHYIO JUISI UCCIICIOBAHUS
(byHKIMA, HAXOIUTH HAMOONIBIINE U HAUMEHBIIINE 3HAYCHUST (PYHKITU;
CTpOUTh TpaUKM MHOTOUJICHOB C HCIOJB30BAaHUEM arapara

MAaTE€MaTUYCCKOI'O aHaIM3a,; IPUMCHATH ITPOU3BOJHYIO JI HAXOXKIACHUSA




HauJIydmiero peui€HusA B IPUKIAJHbIX, B TOM YHUCJIE COLHUAIbHO-
OKOHOMHYCCKHX U (1)I/ISI/I‘IGCKI/IX 3agadax; HaXOoAuTh IIOaan U 00BEMBI
(1)I/Il"y C IIOMOLIBIO UHTETpaJia; IPUBOAUTE MPHUMEPBI MAaTEMATUUCCKOT'O

MO/JICIIMPOBAHUS ¢ TOMOILBIO AU(PepeHIINATBHBIX YPaBHEHUI

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GyHKIMSL, KOMITO3UIUS (QYHKIHMH, TUHEHHAsS (YHKIHS, KBaIpaTHUIHAs
GbyHKUMsA, — pauMoHaNbHAas  (QYHKUUS,  CTENeHHas  (yHKUus,
TPUTOHOMETpUYecKne (yHKIUHU, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMHM, TOKa3aTenpHass W JorapupMuueckas (QyHKIUH, yMEHUE
CTPOUTH IpadMKH M3YYCHHBIX (YHKIHH, BHIIOIHATH MPEOOpa3OBaHMUs
rpaduKoB GYHKIUH, UCTIONB30BaTh TPaQUKH ISl H3yYESHHUS MTPOLIECCOB
Y 3aBUCHMOCTEH, IIPU PEIICHNH 33134 U3 APYIUX Y4eOHBIX MPEIMETOB
W 33724 U3 peaJbHOW JKWU3HM; BHIpaKaThb (OpMyllaMu 3aBHCHMOCTHU
MEKIY BETMYMHAMH; UCIIOJIb30BATh CBOICTBA U TpaduKu QYHKIMN ISt
peleHus ypaBHEHUH, HEPaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarhb
Ha KOOpAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHUIA,

HCPaBCHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBbIE 3a/ladll Pa3HbIX TUIOB (B TOM YHUCIIE Ha
MPOLEHTHI, JOJIM U YaCTH, Ha IBUXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HaJIOTH, 3a]]a4i U3 00J1aCTH YIPaBJIE€HUS TUYHBIMHU U CEMEHHBIMU
(uHaHCaMM); COCTABIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI 110 YCJIOBHIO 3a/1a4M, MCCIIEJOBATh IOJ[yYEHHOE PEIICHUE H
OLIEHUBAaTh MPaBIONOA00HOCTh PE3yJbTAaTOB; YMEHHE MOJIEINPOBATh
pealbHBIE CUTYyallMd HA S3BIKE MATEMATHKH; COCTABIISITH BBIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBl II0 YCJIOBHUIO 3aJayH,
HCCIIEI0BaTh IIOCTPOEHHBIE MOJENIM C MCIONb30BAaHUEM ammapara

anreOpbl, HHTEPIPETUPOBATh MOTYYSHHBIH pe3yabTaT

YMeHue onepupoBaTh IMOHATUSIMHU: CpeqHee apupMeTHYECKOe,
Me/raHa, HauboJiblllee M HauMEHbIIee 3HAYeHUs, pa3Max, AUCIIepCus,
CTaH/apTHOE OTKJIIOHEHHE YHCIOBOro Habopa; yMEHUE H3BJIEKaTh,
HMHTEPIPETUPOBATh MH(OPMALINIO, TIPEICTABICHHYIO B TaOIWIlaX, Ha
auarpammax, rpaukax, OTpaXkaroulyro CBONCTBA pealbHBIX MPOLIECCOB
U SBICHUHN; TPEICTABISITh HHPOPMAIMIO C TOMOMIBIO TaOIUIl U
IyarpaMM; HCCIIEOBaTh CTAaTUCTUYECKHE JaHHBIE, B TOM YHUCIE C

NpPUMEHEHHEM TpaUyecKuX METOJOB U 3JEKTPOHHBIX CPEJCTB;




l"pa(bI/ILIeCKI/I ucciaeagoBarb COBMECTHBIC Ha6J'IIOI[eHI/I5[ C IIOMOIIBIO

JyarpaMM pacCEeUBaHMS U JIMHEWHOW perpeccuun

YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTH CIy4allHOro COOBITHS; YMEHHE BBIYMCIATDH
BEPOSITHOCTh C HCIOJB30BaHUEM TpapUUECKHX METOJIOB; MPUMEHSTH
(GopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSTHOCTEH, (POpMyIly HOIHON
BEepOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKThl U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONEpUPOBATh MOHATHAMM: CilydallHas BEJIMYMHA, PaCIPEICIICHHUE
BEPOATHOCTEM, MaTEMaTUUECKOE OKUIAHNE, JUCIIEPCUS U CTAHIaPTHOE
OTKJIOHEHHE CIIy4alHOM BEIWYMHBI, (YHKIUHU paclpeieieHus Hu
IUDIOTHOCTH  PaBHOMEPHOIO,  II0KA3aTe€JbHOTO W  HOPMAJIBHOIO
pacupeneneHnidi; YMEHHE  HCIIOJIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Ulsl peIeHs 3a/1a4; 3HAKOMCTBO C IOHSATHSMU: 3aKOH
OOJNBIINX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUH;, YMEHHE
IPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKOoHAa OOJIBIIMX YHCENl B
NPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSX; YMEHHE OIEpUpOBaTh
MOHATUSIMM: COYETAaHHWE, IEPECTAHOBKA, YUCIO COYETAaHUH, YHCIIO
nepectaHoBok; OuHOM HbloTOHA; yMeHUE MPUMEHATh KOMOMHATOPHbBIE
(bakThl U pacCyXICHHUs Ul pellieHHs 3a/1a4; OLEHUBATh BEPOSITHOCTH
peabHbIX  COOBITUH; COCTaBJISATh BEPOSATHOCTHYIO MOJENb U

UHTEPIPETHUPOBATH NOJYUECHHBIA pe3ybTaT

YMeHue onepupoBaTh MOHATHUAMU: TOYKa, IMpsiMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd4, BEJIWYMHA YyIJa, IJIOCKUH yro,
JBYTPaHHBIA yroJl, TPEXIPAHHBIM Yroj, CKPELIMBAIOLIMECS MpPSMBIE,
MapajuiebHOCTh U MEPIEHIUKYIIPHOCTD MPAMBIX U IUIOCKOCTEH, yroi
MEXY NPSMBIMH, YTroJl MEXIY HMPSMOW U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE MEXKTY
MPSIMBIMHU, PACCTOSIHUE MEKIY IUIOCKOCTSMM; YMEHHME HCIOJIb30BaTh
IpU pEelIeHUH 3a/ay H3y4yeHHble (DaKThl U TEOpPEeMbl IUIAHUMETPHH;
YMEHHUE OLICHUBATh Pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTH
MaTEMaTHYECKHE MOJAEIN C IOMOLIbI0 I'€OMETPUYECKUX INOHATUH U

BCJIMYHWH, PCIIATh CBA3AHHBIC C HUMH IMMPAKTHYCCKUC 3ada4Yn

10

YMeHne onepupoBaTh MOHATHAMU: TUIOMIAAb GUTYPHI, 00bEM (HUTYDHI,
MHOT'OI'paHHUK, HpaBHHLHBIﬁ MHOT'OrpaHHUK, CCUCHUC MHOT'OI'pPaHHHKA,

Ky0, Mapaijenenure], npusMa, nupamuaa, ¢Gurypa u MOBEPXHOCTh




11

BpallleHHsl, LWWIMHIP, KOHYC, ap, cdepa, miomans chepsl, MIomanb
MOBEPXHOCTU MUPAMUABI, TPU3MBI, KOHYCa, IMIUHAPa, 00bEM KyOa,
IPSIMOYTOJIBHOTO NapaJuleenuea, TUpaMubl, PU3Mbl, LIAIUHAPA,
KOHYyca, 11apa, pa3BEPTKa NOBEPXHOCTH, CEYEHHUS] KOHYCAa U LIMJIUHAPA,
NapajuIeJIbHbIE OCHM WM OCHOBaHUIO, CEYECHHE IIapa, IJIOCKOCTD,
Kacaromascs cepbl, HWIMHIAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOI'paHHHKA, 1300paXaTh MHOTOTPAHHUKH, (PUT'YPBI U TIOBEPXHOCTH
BpAlllEHUsl, UX CEUEHUs, B TOM YHUCIE C IOMOLIBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHME MPHUMEHSATb CBONCTBAa TIE€OMETPUYECKHUX (Uryp,
CaMOCTOSITENTFHO (HOPMYJIHPOBATH OINPENEICHUsT H3y4aeMbIX QUryp,
BBIIBUTATh TUIOTE3bl O CBOMCTBAX M IPU3HAKAX IEOMETPUUYECKUX
¢uryp, 0OOCHOBBIBaTh WJIM ONPOBEPraTh HX; yMEHHE IPOBOJIUTH
kinaccuukanuo (GUryp 1O pa3MYHBIM IPU3HAKAM, BBINOJIHAThH

HGO6XOILI/IMBIG JOIMMOJIHUTCIIBHBIC ITIOCTPOCHUA

YMeHue omnepupoBaTh TMOHSTUSIMHU: JIBIDKEHHE B TMPOCTPAHCTBE,
napajuieNbHbIN IepeHoCc, CHMMETPHS Ha TJIIOCKOCTH U B MPOCTPAHCTRE,
MOBOPOT, MpeoOpa3oBaHUE M0A00Ms, MOAOOHBIE (UTYPBI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOJIb30BaTh T€OMETPUUYECKHUE OTHOIICHUS
MpH PELICHUH 3aJ]]a4; HaXOJWUTh F€OMETPHUYECKHe BENUYHMHBI (IJMHA,
yroj, TUIomaab, 00bEM) TPH PEIICHUH 3a]ad W3 APYTHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHE BBIYUCIISITH T€OMETPUUECKUE
BEJIMYUHBI (JIJIMHA, YrOJ, TUIOHIaAb, 00BEM, TUIOMIAb MMOBEPXHOCTH),
WCTIONIB3YSl M3Y4YeHHbIE (HOPMYNBI U METOABI, B TOM YHCIE: IO
MTOBEPXHOCTU TTUPAMHU/IBI, TPU3MBI, KOHYCA, [IIJIMHPA, TUTOMAIL CPEpHI;
00BEM Ky0a, IPSIMOYTOIBHOTO TMapaieNenuIesa, TUPaMuIbl, IPU3MBI,
UWIMHApPA, KOHYyca, IIapa; yYMEHHWE HAaXOJWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX (GUryp

12

YMeHue omnepupoBaTh  MOHATUSMHU:  MPSIMOYTOJIbHAas — CHUCTEMa
KOOpJUHAT, BEKTOP, KOOPIUHATHI TOYKH, KOOPJAMHATHI BEKTOPA, CyMMa
BEKTOPOB, MPOU3BEACHNE BEKTOpPAa HA YHUCIO, Pa3lioKEHHUE BEKTOpaA IO
0a3ncy, CKaISIpHOE MPOU3BEACHHE, BEKTOPHOE IPOU3BEACHHE, YTOJ
MEXIYy BEKTOpaMH;, yMEHHE  HCIOJNb30BaTh  BEKTOPHBIM U
KOOPJAMHATHBIA METOJ JUISl PEIICHUS TeOMETPUYECKUX 3a7ad W 3a1ad

JpYruX y4eOHBIX MPEAMETOB




13

YMeHue BbIOMpAaTh NOAXOMSNMIMA METON JJisl pelIeHHs 3a/1ayi;
MMOHMMAHHUE 3HAYMMOCTU MAaTeMaTHUKU B HM3YUYCHHH NPUPOAHBIX U
OOLIECTBEHHBIX IMPOIECCOB U SBJICHUI; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHUE IPHUBOAMTH
MpUMEPbl MATEMAaTUYECKUX OTKPBITUH POCCUHUCKOM W MHUPOBOH

MaTeMaTU4eCKOU HayKH




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

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Kon
1 Hucna 1 BIYUCICHUS
1.1 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOoCTH HEIbIX YUCell
- Pannonaneupie uyncna. OOBIKHOBEHHBIE U JIECATUYHBIC JIPOOHM, MPOLIEHTHI,
' OeCKOHEUHBIE TIEPHOUUECKUE IPOOH
13 ApudmeTrdecknii KOpeHb HATypaJIbHOU cTernieHu. [leiicTBus ¢ apudmeTnaeckuMu
' KOpHSIMHU HAaTypaJIbHOM CTENEHU
14 Crenenb ¢ wnenbiM MnokazareneM. CTeNeHb C pPalMOHAIBHBIM IOKA3aTEJIEM.
' CaoiicTBa cTeneHU
s CuHyC, KOCUHYC W TaHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YNCIOBOIO apryMeHTa
1.6 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIe JOrapupMbl
JlelicTBUTENbHBIE 4YKCIa. ApUMETHUECKHE OIepalud C JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [TpuOnrkEéHHbIE BBIYUCIIEHNUS, TPaBUIIa OKPYTJICHUS, IPUKUIKA U OLIEHKa
pe3yJibTaTa BBIYMCICHUN
1.8 [IpeoOpazoBanue BeIpaxeHUN
1.9 KommuiekcHele uncna
2 VYpaBHEHHsI U HEPABEHCTBA
2.1 [enble u 1poOHO-pallMOHANTbHBIE YPaBHEHHS
2.2 HppanmonaibHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHMs
24 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE YPABHECHHS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPAaBEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuuecKke HEpaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPABHEHHU U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTPUILLbI




3 OyHKIMU U Tpaduku
11 OyHK1UA, cmocoosl 3ananus Gynknuu. ['padux dyHknuu. B3aumuo oOpaTHBIC
' ¢ynkuuu. Yérneie u Heu€THbIe GyHKuMU. [lepuoauueckue GpyHKINHN
OOnacte ompeneneHuss U MHOXECTBO 3HaYeHMH ¢yHkumu. Hymm QyHKuu.
19 IIpomMexxyTkH  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIMH.
' Maxkcumymbl 1 MUHMMYMbI (GyHKUMU. HanOospliee u HauMeHblee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
13 CrenenHass ¢GyHKLUUs C HaTypalbHBIM M L€NbIM IoKazatesneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS 71-OW CTETICHH
34 Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 IToka3zarenbHas u sorapudmuyeckas GyHKIUU, X CBONCTBA U TpaduKH
16 Touku paspsiBa. Acumnrtorsl TpadukoB ¢Qynkuuid. CpoiicTBa (yHKIUH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUSI TOCJIEI0BATEILHOCTEN
3.8 Apudmernueckas u reomeTpruaecKkas mporpeccuu. @opmyia CII0KHBIX MPOLEHTOB
4 Havana marematnueckoro ananusa
4.1 ITpousBonHas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (QYHKIUN
[IpuMeHeHHe NPOU3BOMHOM K MCCIEJOBAHUIO (YHKIMA HAa MOHOTOHHOCTb MU
4.2 skcTpeMyMbl. Haxoxnenne HanboIbIIero 1 HAMMEHbBIIETO 3HaYeHUsT (YHKIIMH Ha
OTpE3Ke
4.3 [lepBooGpasnas. MuTterpain
5 MHoXkecTBa U JIOTHKA
5.1 MHoecTBO, onepaluy HaJl MHOKeCcTBaMu. J{narpammel Ditniepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTuCTHKA
6.1 OnuncarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomeTrpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 IIpsiMBIE U TNIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpalCHUS




7.5

Koopaunatsl u BEKTOpBI




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSI.
['eometpus, 10-11 xkmaccwl/ Atanacsu JI.C., byry3os B.®., Kagomues C.b. u ap.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOIUYECKUE MATEPHUAJIBI IUISA YUUTEJIA

['eometpus: 10-i knacc: 6a30BbIM U YrITyOJIEHHBIN YPOBHU: AUIAKTUYECKUE
Matepuaibl: yueoHoe nocooue/ b. I'. 3uB. - 4-e u3z., - Mocksa: [Ipocsenienue,
2023

I'eometpusi: 11-i kiacc: 6a30BbIN U YIITyOJIEHHBIA YPOBHU: TUIAKTUYECKHE

Matepuanbl: yueoHoe nocooue/ b. I'. 3uB. - 5-e u3z., - Mocksa: I[Ipocsenienue,

2024

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



MOAYJIb «<BEPOATHOCTDb U CTATUCTHUKA» (68 u.)
MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma ydae6HOTO Kypca «BepoSTHOCTh U CTaTHCTHKA» 6a30BOTO
ypoBHsI 17151 oOy4aroruxcest 10 —11 kimaccoB pazpadborana Ha ocHoBe DenmepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4y€TOM COBPEMECHHBIX MHPOBBIX TpeOOBaHUH, TPEABIBISIEMBIX K
MaTeMaTHYEeCKOMY OOpa3oBaHHWIO, W TPAIUIUKA POCCUHCKOTO 0Opa30BaHUA.
Peanu3armus mporpaMmbl 00€CTIEUNBAET OBJIAJICHUE KIIFOUEBBIMU KOMITETCHITUSMH,
COCTABJISIFONIIIMH OCHOBY JIJII CaMOPA3BUTHsI W HEMPEPHIBHOTO 00pa30BaHMUS,
[EJIOCTHOCTh OOMIEKYNbTYpPHOTO, JUYHOCTHOTO M TI03HABATEIBLHOTO Pa3BUTHUSA
JUYHOCTU 00YyYarOIIXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHblil Kypc «BeposTHOCTh M CTATUCTHKA» 0a30BOr0 ypOBHS SIBIISETCA
IPOAODKEHUEM M Pa3BUTHEM OZHOMMEHHOIO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM mmikoiyibl. Kypc mpenHasHaueH 1jisi (GOpMHpPOBaHUSA y OOYyYarolUMXCs
CTaTUCTUYECKOM KyJbTYpbl W IIOHUMAaHMUS POJIU TEOPUM BEPOSTHOCTEH Kak
MaTeMaTUYECKOr0 MHCTPYMEHTA Uil MU3y4eHUsl CIy4yailHbIX COOBITHM, BEJIUYUH U
npoueccos. Ilpu u3ydeHum kypca 00OramaroTcs NPEACTABICHUS YYallUXCs O
METOJAaX UCCIENOBAHUA U3MEHUMBOTO MUPA, Pa3BUBAECTCS IIOHUMAHUE 3HAYUMOCTHU
¥ OOIIHOCTH MAaTEMaTUYECKUX METOJOB MO3HAHUS KaK HEOThEMIIEMOW 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopeprkaHre Kypca HalpaBJI€HO Ha 3aKPEIUICHHE 3HAHUM, MOJYYEHHBIX IPH
M3YYEHHHM Kypca OCHOBHOMW IIKOJIBI M HA PA3BUTHUE IMPEIACTABICHUN O CIyYalHBIX
BEJINYMHAX U B3AUMOCBA3AX MEXAY HUMH HAa BAXKHBIX IPUMEPAX, CIOKEThI KOTOPBIX
MIOYEPIHYTHI U3 OKPYIKAOLIErO MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU IEJSIMH B CTPYKType yueOHOro Kypca
«BeposTHOCT M CTaTUCTUKa» CpelHEN IIKOJIbl Ha 0a30BOM YPOBHE BBIJICICHBI
CIIEQYIOIIE OCHOBHBIE coAepXkaTeiabHble JIMHUU: «CiydaliHble COOBITHA M
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID.

BaxHyro d4acth Kypca 3aHMMAaeT M3y4eHHE TIE€OMETPUYECKOro U
OMHOMUABHOTO pacHpe/IeIeHNH U 3HAKOMCTBO C X HEMPEPHIBHBIMU aHATIOTaMU —
IIOKAa3aTeJIbHBIM U HOPMAJIBHBIM PACIIPEICIICHUSMMU.

Conepxxanue nmuHun «CitydaiiHble COOBITHS U BEPOSITHOCTUY CITYKUT OCHOBOM
Ui (OPMUPOBAHUS NPEICTABICHUNA O PpacHpelieIeHUH BEPOSTHOCTEH MEXIY
3HAYCHUSIMH CITyYalHBIX BEJIMYMH, a TAKXKe 3Ta JIMHUSA HEoOXoauma Kak 0asza s
U3y4eHHUs 3aKOHa OONbIIUX Yncen — PyHIaMEHTAIbHOTO 3aKOHA, IEHCTBYIOIIETO B
IPUPOJIE U OOIIECTBE U UMEIOLIET0 MaTeMaTHUecKyto Gopmanu3anuio. CaMm 3aK0H



OONBIIMX YHKCEN TMpeJUlaracTcsi B O3HAKOMHUTENIBbHOM (GopMe C MHUHUMAIbHBIM
UCIOJIb30BAHUEM MaTeMaTUYeCKOro popMaau3ma.

Tembl, CBSiI3aHHbIE C  HENPEPBHIBHBIMU  CIyYaHBIMH  BEJIMYHMHAMH,
aKIEHTUPYIOT BHHMAaHUE IIKOJFHUKOB HA OMUCAHUW M W3YUYEHUHM CIy4alHBIX
SBJICHUN C MOMOILBIO HENpPEpBhIBHBIX (QYHKIMA. OCHOBHOE BHUMAaHUE YIENAETCA
M0Ka3aTeIbHOMY W HOPMAJIbHOMY paclpeneseHUsIM, TIPU 3TOM Mperoaaraercs
O3HAKOMUTENbHOE U3YUEeHHE MaTepuasa 6e3 J0Ka3aTeabCTB IPUMEHIEMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha HN3YUCHHUC KypcCa «BepOSITHOCTB Y CTaTUCTHKA» Ha 0a30BOM YPOBHC OTBOAUTCA
l yac B HCACIIO B TCUCHUC KaXXI0I'0 I'oJa O6y‘I€HI/IH, Bcero 68 y‘le6HI>IX qacCoB.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

[IpencraBienne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apuMeTHyecKoe, MeauaHa, HauOoJblllee W HAaWMEHbIIEE 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAaH/IapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4aliHble COOBITHS. DJIEMEHTapHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEPOSITHOCTU COOBITUI. CydaliHbIE OIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
coObITHUSIMU. BeposiTHOCTH  COOBITUM B ONBITaX C PAaBHOBO3MOXXHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSAMU: NIEpECEUEHUE, 00bEINHEHUE, TPOTUBOIIOI0KHbBIE
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcniepuMmenTa. dopmyna nonHoi BeposTHOCTU. HezaBucruMble coOBITHS.

KoMOunatopHoe npaBuino ymHoxxkeHus. IlepecranoBku u pakropuan. Yucno
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

buHapHbIil ciydaiiHbIi ONBIT (MCMIBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHUMBIX HCHBITAaHWM 10 miepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

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

11 KIIACC

UucnoBble  XapaKTEpUCTUKHA  CIIyYaWHBIX  BEJIMYMH: MaTeMaTH4YeCKOe
OXXUJAHUE, IUCHEPCUs U CTaHAApPTHOE OTKIOHEHWE. lIpumepsl NpuUMeHEeHUs
MaTEeMaTU4YECKOr0 OKUIAHUs, B TOM YHUCJE B 3aJayax U3 IOBCECIHEBHOU >KU3HU.
Matematnyeckoe oxugaHue OMHAPHOW Ciy4yaliHOM BelWyuHbl. MaTeMaTtnyeckoe
O’KMJIAHUE CYMMBI CIIy4alHbIX BEIUYUH. MaTeMaTndeckoe 0)KUaaHue U AUCIIEPCUs
reOMETPUYECKOTO U OMHOMUATILHOTO Pacpe/IeICHUH.

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

IIpuMepbl HENpPEepbIBHBIX Cily4alHbIX BenuuuH. [loHATHE O IUIOTHOCTH
pacnpenesieHus. 3ana4u, IpUBOIAIIME K HOPMAJIBHOMY pacupeneneHuto. Ilonsatue
O HOPMAJILHOM pacCIIpeeICHUN.



INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMK 00YYAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHH C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTHXKCHUM B JPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OSTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1a4, peIICHUH, PACCYKICHUI; BOCHIPUUMYHUBOCTHIO
K MaTEeMaTUYECKUM acCleKTaM pa3IMuYHbIX BUIOB HCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro 00pa3a KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IEHHOCTU TPYAOIIOOMS; WHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO Y  CIOCOOHOCTBIO K MareMaTHYeCKOMy OOpa3oBaHUIO U



caM00Opa30BaHUIO HAa TMPOTSKEHUU BCEU >XWU3HHW; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIHSHHS
COIMAJIBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CpPeIbl, ITTAHUPOBAHUS IIOCTYITKOB M OIICHKH UX BO3MOYHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOIO TO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM MACATEIbHOCTH, 3TAroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanvnvie  no3nasamenwvmvle  Oelicmsus,  0becnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJcalowe20  Mupa,  HNpUuMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble JJornueckue aeiicTBUA:

e BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMATUUECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXIYy MOHATUAMU, (POPMYIUPOBATH
OTpEeNeSICHUs]  MOHSTHH; yCTaHABIMBAaTh  CYIIECTBEHHBIH  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOJANMOTO aHaJN3a;

e BOCIpPUHUMATH, (OopMyIHUpOBaTH W  MPEOOPa30BHIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npeiaratb KpUTEPUH JIJ1s1 BBISIBJICHHS 3AKOHOMEPHOCTEN U MPOTUBOPEUUI;



e Jl€JaTh BBIBOJABI C HCIIOJb30BAHHEM 3aKOHOB JIOTMKHU, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTHUBHOTO), BHICTPAUBATH apTryMEHTAIIUIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIE€HUS U BBIBOIBL

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENbHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULUIO, MHEHUE;

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

e CaMOCTOSITEJILHO (hOPMYIUPOBATH OOOOIIICHUSI M BBIBOJIBI 110 pe3yjIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

e BBIABIATH AePUIUTHI HHGOOPMAITUH, TaHHBIX, HEOOXOAUMBIX JJISI OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1au;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHueepcanvhbie KOMMYHUKamu@Hwvle Oelicméus, o0becneuusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:

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



B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pEILIEHHUsI; COMOCTAaBIATh CBOM CYXKIECHHS C CYXACHUSMH JIPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA; CAMOCTOATEIHLHO BEIOMPATH (POPMAT BHICTYIUICHUS
c y4€TOM 3aj1a4 pe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHOU
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
NEeSATEIbHOCTH, IUJIAHUPOBATh OPraHU3alMi0  COBMECTHOM  paloThI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE TITYPMBDY W WHBIC), BBIMOJIHATH CBOIO YacTh pabOThI U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vrueepcanvuvle pecynamuesnuie oeticmaus, obecneyusarom gopmuposanue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.

Camoopranusamnus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/1aul, BBIOUPATh CIIOCOO pelieHus ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMHU [O3HABaTEIbHOM pedaekcud Kak OCO3HAHMS
COBEPULIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
peleHns MaTeMaTUIEeCKOM 3a1auu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTB IIPH PELICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAaHHBIX, HAJEHHBIX OIIUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yJibTaTa LIEId U YCIOBUSAM, OOBACHATH
IIPUYUHBI TOCTHKEHHUS WIM HENOCTHKEHUS DPE3YJIbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OMUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



10 KJIACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OmnepupoBaTh NOHATUSAMU: CpeAHee apuMeTndecKoe, MeinaHa, HauoobIee,
HauMEHbIIIEE 3HAUYCHNE, PA3Max MaCCHUBA YUCIIOBBIX TAHHBIX.

OmnepupoBaTh NOHATUAMU: CIIy4alHBI SKCIEPUMEHT (OIBIT) U CIIy4aiHOE
COOBITHE, DIIEMEHTAapHOE COOBITHE (IJIEMEHTAPHBIM HMCXO0J) CIy4allHOTO OIIbITa;
HaXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIy4ailHBIMH COOBITHSIMU,
HaXOJIUTh W CPAaBHUBAThb BEPOSITHOCTU COOBITUHA B M3YUYEHHBIX CIIy4alHBIX
DKCIIEPUMEHTAX.

Haxoauts u popMynupoBath cCOOBITHS: ITepeceueHUe U 00bEAMHEHNE TaHHBIX
COOBITHM, COOBITHE, TPOTUBOIOIOKHOE JAHHOMY COOBITHIO; TI0JIb30BaThCS
auarpaMMmamu Jisepa u (opMyJioi ClI0KEHHUs] BEPOATHOCTEN IPHU pELICHUH 3a/ay.

OnepupoBaTh MOHATUSMHU: YCIOBHAs BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C IIOMOIIBIO NPAaBWIA YMHOXKEHUS, C IIOMOIIBIO JIepeBa
CJIy4alHOTI'O OIIBITA.

[TpumeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PEILICHUH 3a]1a4.

OnepupoBaTh NOHATUSAMM: HCHBITAHUE, HE3ABHUCUMBIE HCIIBITAHUS, CEPUS
UCIBITAHUHM, yCleX M HeyJaya,; HaXOAUTb BEPOATHOCTH COOBITMH B CEpUHU
HE3aBHCHUMBIX MCIIBITAHUNA JI0 IEPBOTO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUH B
CEepUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  NOHATHUSMH:  CIy4YalHas  BEJIIMYMHA,  paCIpEleTICHUe
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHus.

11 KJIACC

CpaBHUBAaTH  BEPOSITHOCTM  3HAYEHUM  CIy4YalHOW  BEJIMYMHBI 10
pacnpeesEHUIO UM C TIOMOIIBIO THATPAMM.

OnepupoBaTh NOHATHEM MATEMATHYECKOTO OXKUJIAHUS;, TPUBOJIUTH IIPUMEDHI,
KaK MPUMEHSIETCS MaTEeMAaTUYECKOE OXHUAAHUE CIyYalHOW BEJIWYMHBI HAXOIUTh
MAaTEMATUYECKOE OKUAAHUE M0 TAHHOMY PACIIPEICIICHUIO.

HMmeTh nipeAcTaBiICHUE O 3aKOHE OOJIBIIIUX YHCEIL.

HNmeTts npeacTaBiaeHrue 0 HOPMaJIbHOM PACIPEIEIICHHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TEM nuppoBbIe
Ne ni/m P Konrpoabnsie IIpakrnyeckue (1upp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
| [IpencrapieHue JaHHBIX U OMUCATEIbHAS 4 bu6nmnorexa LIOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHBI€ OIIBITBI M CITy4aliHBIC COOBITHS,
2 OHIZ;I“H c aBHOB03MO)KH}EI:MI/I 3 1 bubmorexa HOK
P https://m.eds00.ru/e0b7bOf1
3JIEMEHTapHBIMU UCXOJaMU
3 Onepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 Bbu6mmoteka [JOK
BEpPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcinoBHAs BEPOSITHOCTD, ASPEBO
4 CITy4aitHOTO (F))HI)ITa do I\I; ia TTOJTHOM 6 bubmmorexa [IOK
ya » POPMY. . https://m.edsoo.ru/e0b7b0fl1
BEPOSITHOCTH Y HE3aBUCUMOCTH COOBITUI
bu6nmorexa LIOK
4
> DJICMCHTHI KOMOMHATOPUKH https://m.edsoo.ru/e0b7b0f1
6 Cepun nocie0BaTeIbHBIX UCITBITAHUI 3 1 bubmorexa LHOK
P s https://m.edsoo.ru/e0b7b0f1
7 CnyJaiiHple BEJIUYHMHEI U pacIpeaeicHus 6 bubmmorexa HOK
i pactipen https://m.edsoo.ru/e0b7b0f1
but6mmorexa [IOK
8 0600 5 5 2
ODTICHHE 1 CHCTEMATHSATHA SHAHHMH https://m.edso0o.ru/e0b7b0f1
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KJIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
| MaremaTuyeckoe OKUJIaHue CITy4yalHOU 4 bubmuorexa [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
) Hucnepcust u cTaHAapTHOE OTKJIOHEHHE 4 1 bubmmoreka [JOK
CIy4yallHO! BEJIUYHHBI https://m.edsoo.ru/5fbc5dcl
bubnunoreka LIOK
3 3 0 3 1
AKOH DOTILIIHX HHCEH https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHbIe cilydaliHble BETUYUHbI ) Bu6mmoteka [JOK
(pactipeenenusi) https://m.edsoo.ru/5fbc5dcl
bubnuoreka [{OK
5 H 2 1
OPMAILHOE pACTIpeAeIeHHA https://m.edsoo.ru/5tbeSdcl
6 [ToBTOpenue, o6odIICHNE U 19 5 bu6nmorexa LIOK
cucTeMaTH3alus 3HaHuH https://m.edsoo.ru/5fbc5dcl
OBHIEE KOJIMYECTBO YACOB I10 34 5 3

ITPOTPAMME



https://m.edsoo.ru/5fbc5dc1
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https://m.edsoo.ru/5fbc5dc1
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HOYPOYHOE INIVIAHUPOBAHUE

10 KIIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Hara uudgpoBbie
Nen/m | Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThbI padoTshI
pecypchl
1 IIpencraBnenne naHHBIX C 1 02.09.26 bu6mmoreka [IOK
HOMOIIBIO TaBJIUIL ¥ THArPaMM o https://m.edso0o.ru/25¢6d12b
Cpennee apudmeTndeckoe,
MeraHa, HauooJbIee U BuG OK
noImoTeKa
2 HaWMEHbIIIee 3HAYCHUs, pa3Max, 1 09.09.26 1
https://m.edsoo.ru/dd00738d
JMCTIEpCHsi, CTAaHJAPTHOE
OTKJIOHEHHME YMCIIOBBIX HAOOPOB
Cpennee apudmeTndeckoe,
MeraHa, HauooJbIIee U
3 HauMEHBIIIEE 3HAYEHHU S, pa3Max 1 16.09.26 bubmorexa LOK
P ’ R https://m.edso00.ru/98645f6¢
JTUCIIEPCHS], CTAaHIAPTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MeraHa, HauooJbIIee 1
4 HauMEHBIIIEE 3HAYEHHU S, pa3Max 1 23.09.26 bubmorexa LOK
P ’ R https://m.edsoo.ru/7¢9033a8
JUCIIEPCHS], CTAHIAPTHOE
OTKJIOHCHHE YHCIIOBBIX HAOOPOB
Crny4aiiHble SKCTIEpUMEHTHI
. bubnuotexa [JOK
5 (OmBITHI) U CITydaifHbIE COOBITHSL. 1 30.09.26

DneMeHTapHbIe COOBITUS (MUCXOIBI)

https://m.edsoo.ru/347¢1b78



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78

BepositHOCTB CitydaitHOTO
coObITus. BeposiTHOCTH COOBITHIT B

bubmuoreka [JOK

6 07.10.26
OIBITaX C PaBHOBO3MOKHBIMU https://m.edsoo.ru/64d75244
AJIEMEHTAPHBIMU COOBITUAMU

. BeposiTHOCTB cityyaiiHOTO 14.10.26 bubmumoreka [IOK
coOwiTus. [IpakTudeckas pabora https://m.edsoo.ru/5e8fa94a
Onepanuu Hag COOBITHSAMMU:

2 nepeceveHue, 00beTMHEHHE 91,1026 bubnnoreka [JOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edsoo0.ru/221c622b
coObITHs. JlmarpamMmel Diinepa
Onepanuu Hag COOBITHSIMHU:

9 nepeceyeHune, 00beAMHEHNE 11.11.96 bubnnoreka [JOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITHs. [lnarpammsl Ditnepa

. bubmuorexa [JOK

10 dopmyra cIoKEeHUsI BEPOATHOCTEN 18.11.26 hitps://m.edsoo.rw/3057365d
VYcnoBHast BEpOSITHOCTD.

1 YMHOXEHUE BEPOSITHOCTEH. 25 11.96 bubnunorexa [JOK
JepeBo cnydaitHOTO https://m.edsoo.ru/9a408d25
IKCIIEPUMEHTA
VYcnoBHast BEpOSITHOCTD.

12 YMHOXEHUE BEPOSITHOCTEN. 02.12.96 bubnunorexa [JOK
JepeBo cnydaitHOTO https://m.edsoo.ru/ble76d3a
IKCIIEPUMEHTA
VYcnoBHast BEpOSITHOCTbD.

13 YMHOXEHUE BEPOSITHOCTEM. 09.12.26 bubnmoreka [JOK

JlepeBo ciry4aiftHOro
JKCIIEPUMEHTA

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



https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
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bubmuorexa [JOK

14 ) i BE 16.12.26
OPMYIIa HOJHOM BEPOATHOCTH https://m.edsoo.ru/15941bec
bu6mmoreka [IOK
15 ) 5 23.12.26
OpMYJId HIOIHOHM BEpOATHOCTH https://m.edsoo.ru/a9ec13c8
16 dopMyta MoJTHON BEPOATHOCTH. 30.12.26 bubnmoreka [JOK
HesaBucumple cOOLITHS o https://m.edsoo.ru/e3dd5ac9
bubmuoreka [JOK
17 K 0 13.01.27
OHTPOIbHAA pabota https://m.edso0o.ru/29dc6cb9
18 Komb6unatopHoe npaBuio 20.01.27 bubnuorexa [JOK
YMHOXEHHUS https://m.edsoo.ru/2270cf70
bu6mmoreka [IOK
19 Ilepecrano aKTOpHal 27.01.27
PECTAHOBKH 1 paKTOpH https://m.edsoo.ru/d58ce6d1
bu6mmorexa [IOK
20 Y i 03.02.27
Mo coneranun https://m.eds00.ru/7904dfb0
21 Tpeyronbuuk Ilackans. @opmyna 10.02.27 bubnnorexa [JOK
ounoma HeroTona o https://m.edsoo.ru/fad7998f
bunapHsIii C1y4alHBIN ONBIT
UCIIBITAaHUE), YCIIEX U Heyaya.
22 %‘163aBI/ICI/IMB)Ie};/ICHBITaHI/IS}IIHCC ust 17.02.27 bubmorexa HOK
o P A https:/m.edsoo.ru/2e12368
HE3aBUCHUMBIX UCTIBITAHUN JI0
MEePBOTO ycrexa
7 Cepus HE3aBUCUMBIX HUCTIBITAHUM 20.02.27 bubnunorexa [JOK
bepnymm https://m.edsoo.ru/e9572a68
Cepus HE3aBUCHUMBIX UCTIBITAHUMN.
24 [IpakTryeckas pabora c 03.03.27 bubnuoreka [IOK

WCIIOJIb30BAaHUEM JICKTPOHHBIX
TalJIHI]

https://m.edsoo.ru/f4al5al4



https://m.edsoo.ru/15941bec
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bubmuorexa [JOK

25 CiyyaiiHasi BeTMYruHA 1 10.03.27
https://m.edso0.ru/639be9aa
2% Pacnipenenenue BepoATHOCTEN. | 17.03.27 bubnmoreka [JOK
Jluarpamma pacrpeaeacHus o https://m.eds00.ru/6dc7{f39
7 CyMMf, Y NPOU3BEJICHUE 1 94.03.27 bubnnoreka [HOK
CIy4alHBIX BEJIWMYNH https://m.edsoo.ru/51b7ed5f
C
73 yMM'il Y NPOMU3BEJICHUE | 07.04.27 bubnnoreka [HOK
CIIy4alHBIX BEJIUYUH https://m.edsoo.ru/c2757cc3
[Ipumepsl pactipenesieHuid, B TOM
PHMEPBI pactip bu6mmorexa [IOK
29 YHUCJIE TEOMETPUYECKOE U 1 14.04.27
https://m.eds00.ru/91e08061
OMHOMHAIIBHOE
ITpnMepsl pactipeieneHuii, B TOM
30 ‘-II/II)CJIG femIZeT II/I)HCCKOG u 1 21.04.27 bubmmorexa [JOK
P o https://m.edsoo.ru/5afffO5f
OMHOMHAIIBHOE
31 [ToBTOpeHUE, 0600IICHNE 1 | 28.04.27 bu6mmoreka [IOK
cUCTeMaTU3als 3HAHUI T https://m.edsoo.ru/0f4d3cd7
I1 6006
1 OBTOpEHHUE, 000 H.ICHIfe u | 05.05.27 bubnuoteka [JOK
crucTeMaTu3alysa 3HaHUU https://m.edsoo.ru/e01a3dc4
b
33 HToroBast KOHTpOJIbHAs paboTa 1 12.05.27 nommorexa [OK
https://m.edsoo.ru/a985ae79
I1
14 OBTOpEHHE, 06o6meHIfe u | 19.05.27 bubmmoreka [JOK
CHUCTeMaTHu3alus 3HaHUM https://m.edsoo.ru/1ddca5e0
OBIIEE KOJIMYECTBO YACOB I10 34

I[MTPOT'PAMME



https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KJIACC

Ne ni/n

KoanuecTBo 4acoB

Tema ypoka KonTposbHbie
Bcero
padoThI

[ToBTOpEHmE, 0600IICHUE,
CHCTeMaTU3alys 3HAHMI.

CrygaliHbIC OTIBITHI U BEPOSTHOCTH 1
ciy4aiHbIX coObITHil. Cepun
HE3aBUCUMBIX UCIIBITAHUI

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTU3alys 3HAHMI.

CrygaliHbIC OTIBITBI U BEPOSTHOCTH 1
ciy4aiHbIX coObITHil. Cepun
HE3aBUCUMBIX UCIIBITAaHUI

[ToBTOpenue, 06001IIEHNE,
CHCTeMaTHU3alys 3HAHHA.

CrygaliHbIC OTIBITHI U BEPOSTHOCTH 1
ciy4aiHbIX coObITHil. Cepun
HE3aBHUCHUMBIX MCIIBITAHUM

[ToBTOpenue, 06001IIEHNE,
CUCTEMAaTH3alMsl 3HAaHUM.

City4aifHbIe OTIIBITHI U BEPOSITHOCTH 1
ciy4aifHbIX coObITHil. Cepun
HE3aBHCHUMBbIX UCIIBITAHUN

[Tpumeps! npuMeHeHUs
MaTeMaTHYECKOTO OKUIAHUS 1
(cTpaxoBaHue, 0TEpES)

IIpakTuyeckue
padoThI

JlaTa
H3y4eHust

02.09.26

09.09.26

16.09.26

23.09.26

30.09.26

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubnuoreka [{OK
https://m.edsoo.ru/430d330a

bubmuoreka [{OK
https://m.edsoo.ru/a573a292

bu6nmorexa LIOK
https://m.edsoo.ru/07a5e861

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

bubnuoreka [{OK
https://m.edsoo.ru/ea27084d
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MareMaTH4eCcKoe OXKHIaHIe

bubnunorexa LIOK

6 y 07.10.26
CYMMBI CITy4alHbIX BEJIUYAH https://m.edsoo.ru/0adefe9e
MaremaTudeckoe 0KUIaHUE
7 TeOMETPUUECKOTO U 14.10.26 Bubmaorexa ITOK
P . o https://m.edsoo.ru/20de2fc2
OMHOMHUAIBHOIO paclpeaeIeHui
MareMaTH4uecKoe 0XKHUIAHNE
8 reOMETPUYIECKOT0 U 21.10.26 bubmaorexa LIOK
p . o https://m.edso0.ru/17b0e769
OMHOMUAIBHOIO pacrpeaeaeHuil
9 Hucnepcus u ctanaapTHOE 11.11.96 bubmmoreka [JOK
OTKJIOHEHHE o https://m.edsoo.ru/bcc67f76
10 Hucniepcust u cTaHAapTHOE 18.11.26 bubmmorexa [JOK
OTKJIOHEHHE o https://m.edsoo.ru/bf78aad6
1 Jlucriepcuu reoMeTpuYecKoro u 55 11.26 bubnnorexa [JOK
OMHOMHUAIILHOTO pacipeeeHus o https://m.edsoo.ru/4b5a495¢
[IpakTrueckas pabota ¢
12 HUCIOJIL30BAaHUEM DJIEKTPOHHBIX 02.12.26 bubmiorexa LOK
p o https://m.edsoo.ru/a53cd884
Ta0IIUIL
3aK0oH OONBIINX YHCE. Eubs 110K
nOInoTEKA
13 Br10opouHEbIil METO 09.12.26
p . A https://m.edsoo.ru/94ddc34a
HCCIIETOBAaHUI
3aKoH OOJBIINX YHCE. Bub 10K
HOJINOTEKA
14 Br10opouHEbIil METO 16.12.26
P . A https://m.edsoo.ru/cf23b369
HCCJIEIOBAaHNI
[IpakTuyeckas pabora c
15 HCIOJIL30BAHUEM DJIEKTPOHHBIX 23.12.26 Bubmuorexa IOK
p o https://m.edsoo.ru/6¢1d11a6
Ta0JIHIL
bub6 OK
16 HtoroBast KoHTpoJIbHAs paboTa 30.12.26 nosmotera I

https://m.edsoo.ru/7e379{8f



https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f

[IpumMeps! HETTPEPBHIBHBIX
CIIy4alHBIX BeIMYUH. OyHKIMS

bubnunoreka LIOK
17 IJIOTHOCTH pPaclpeaciICHHUS. 13.01.27
pactipe https://m.edsoo.ru/9f5b423d
PaBHOMeEpHOE pacnpenencHue u
ero CBOICTBa
[Ipumepb HeIPEPHIBHBIX
CIIVYalHBIX BeUYuH. OyHKINA
- s bubnunoreka LIOK
18 IJIOTHOCTHU pacipeacsieHus. 20.01.27
https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacnipeneneHue u
€ro CBOMCTBa
3amauu, TpUBOISIINE K
19 HOPMaJIbHOMY PacCIpEeeIICHHUIO. 27,0127 bubmmoreka [JOK
®yHKIUSA IUIOTHOCTU U CBOMCTBA R https://m.edso0.ru/97¢19f59
HOPMAaJIBHOT'O pacipeie/ICHUs
[IpakTuyeckas pabora c
bubnunoreka LIOK
20 MCIIOJIb30BaHUEM 3JIEKTPOHHBIX 03.02.27
https://m.edsoo.ru/1f1f9ad9
Ta0JIUII
[ToBTOpenue, o6odIIEHNE 1
. bubnuoreka [{OK
21 CHCTEMAaTH3alIMs 3HAHUH. 10.02.27
https://m.eds00.ru/72953f4¢
OmnmcaTenbHas CTAaTUCTHKA
[ToBTOpenue, 06001IeHUE U
. bubnuoreka [{OK
22 CHCTEMAaTH3alMs 3HAHUH. 17.02.27
https://m.edso00.ru/b699ad0c
OmnmcaTenbHas CTAaTUCTHKA
[ToBTOpeHnue, 0600IIeHNE U
” cucreMartusanus 3HaHui. OTbITHI C 24.02.27 bubnmnoreka [JOK
PaBHOBO3MOKHBIMH R https://m.edsoo.ru/3fcbacf9
AJIEMEHTAPHBIMHA COOBITUSIMHU
IToBTOpenue, 0000IICHNE U bubmmoreka [JOK
24 P 0 03.03.27 nommorexa [O

CHCTeMaTHU3alus 3HaHUH. OmnBITHI ¢

https://m.edsoo.ru/538fd7cf
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PAaBHOBO3MOKHBIMU
OJIEMCHTAapPHBIMU COOBITUSIMU

25

[ToBTOpeHnue, 0600IICHNE U
cHUCTeMaTU3alurs 3HaHU.
Brluucienue BeposaTHOCTEN
COOBITHIA ¢ IPUMEHEHUEM (HOPMYIT
U rpaduYecKX METOJIOB
(xoopauHaTHAs NpsAMas, AepeBo,
nuarpamma Ditniepa)

10.03.27

bubnunorexa LIOK
https://m.edso0.ru/272910f5

26

27

28

[ToBTOpeHue, 0600IICHNE 1
CHUCTeMaTU3alus 3HaHU.
Brruuciienue BepositTHoCTEH
COOBITHIA ¢ IpUMEHEHUEM (HopMYyIT
U rpauYecKrxX METOI0B
(koopaMHATHAS MpsIMast, IEPEBO,
nuarpamma Jusepa)

[ToBTOpenue, 06001IeHUE U
cucTeMaTH3alus 3HaHUi.
Brraucnenue BepostHocTeH
coOBITHI ¢ MpUMEHEeHHEM (OpMYIT
U Tpadu4ecKuX METOJI0B
(koopauHaTHas npsAMas, 1epeBo,
nuarpamma Jusepa)

[ToBTOpeHnue, 0600IIeHNE U
cucTeMaTH3alus 3HaHUi.
Brruucnenue BeposTHOCTEN
cOOBITHI ¢ TpUMEHEHUEM (HopMYIT
U TpaduYecKX METOJI0B

17.03.27

24.03.27

07.04.27

bubnunoreka LIOK
https://m.edsoo.ru/dc9ad6ca

bubnmorexa LIOK
https://m.edso00.ru/5964{277

bubnmorexa LIOK
https://m.edsoo.ru/e71debe4
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(koopauHaTHas npsAMas, 1epeBo,
auarpamma Jusepa)

[ToBTOpeHnue, 0600IICHNE U

79 CUCTEMAaTH3aLMs 3HAHUH. 1 14.04.97 bubmuorexa [JOK
CiyyaiiHble BEITHYMHBI U o https://m.edsoo.ru/00b2efb3
pacrpeaeseHus
[ToBTOpEeHHE, 0000IICHUE U
CHCTEeMAaTH3a 3HAHMUIA.

30 . LS 3HAHUH 1 21.04.27 bubnuoreka [IOK
CrnyualiHble BEJIMUHHBI U https://m.edsoo.ru/1cc2df8f
pacripeaeseHus
[ToBTOpEHME, 0000IICHUE 1
CHUCTEMATHU3ALUs 3HAHUH.

31 1 1 28.04.97 bubnuoreka [{OK
Maremarudeckoe oxxuganue https://m.edsoo.ru/aeal298c
CIIy4ailHON BEJIMYMHBI
[ToBTOpEHHME, 0000IIICHUE 1
CHCTEMAaTH3alMs 3HAHUI.

1 11 1 05.05.27 bubmuoreka [{OK
Maremarudeckoe oKugaHue https://m.edsoo.ru/640a8ebf
CIIy4ailHON BEJIMYHHBI

bu6nmorexa LIOK
33 HTtorosas KOHTpOJIbHasA padboTa 1 12.05.27
p p https://m.edso0o0.ru/0fd6d597
IToBTOpenue, 00001IEHNE U

34 Y 1 1 1 19.05.27 bubnuoreka [{OK

cUcTeMaTHu3alus 3HaHUU https://m.eds00.ru/5006273¢
OBHIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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