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MNOACHUTEJIbBHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anrebpa u Hayala MaTeMaTHIECKOTO
aHanu3a» 0azoBoro ypoBHs st oOydaromuxcs 10 —11 kimaccoB paspaborana Ha
ocHOoBe DeiepanbHOTr0 roCyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPETHETO
obOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBABISICMBIX K MAaTeMaTHYeCKOMY OOpa30BaHHIO, W TPATUIMA POCCHUHCKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECIIEUYMBAET OBIAJICHUE KITFOYSBBIMU
KOMITETCHIIUSIMH, COCTABIISIOIIMMH OCHOBY JIJISI CAMOPA3BUTHUS M HEMPEPHIBHOTO
o0pa3oBaHwmsl, MEIIOCTHOCTh OOMIEKYIHTYPHOTO, JIMYHOCTHOTO M TI03HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YYarOIIUXCS.

HEJA U3YYHEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana mMaTeMaTHYECKOTO aHAIIW3a» SBIAECTCS OAHUM M3
Han0oJiee 3HAYMMBIX B IPOrpaMMe CTapUIeH KOJIbL, TOCKOJbKY, C OJHOW CTOPOHBI,
OH 00€ecreynBaeT MHCTPYMEHTAJbHYIO 0a3y il M3yYEeHHs] BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, & C JPYrodl CTOpOHBI, (GOPMHUPYET JIOTUYECKOE U abCTpaKTHOE
MBIIIJIEHWE YYalluXci Ha YpOBHE, HEOOXOJAMMOM JJII OCBOCHHS KYpCOB
uH(pOpMaTHKHU, 00IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B pamkax naHHOTr0 Kypca
ydalvecss OBJIAJACBAIOT YHHUBEPCAIBHBIM SI3IKOM COBPEMEHHOW HAYyKH, KOTOpas
(bopMynupyeT CBOM JOCTHKEHHUS B MAaTEMAaTUYECKOM popme.

Kypc anrebpsl u Hayan MaTeMaTUYECKOTO aHaIM3a 3aKjIabIBAET OCHOBY IS
YCHEIIHOTO OBJAJICHUS 3aKOHaMU (PU3UKH, XUMUHU, OWOJIOTHH, TMOHUMaHUs
OCHOBHBIX TEHJICHIMA SKOHOMUKM M OOILIECTBEHHOW W3HH, I[O3BOJSET
OpUEHTHUPOBATLCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIb30BaTh MX B IIOBCEIHEBHOM XKU3HMU. B TOXXE Bpems OBIaJcHUE
a0CTpaKTHBIMM W JIOTHYECKHM CTPOTMMH MaTeMaTHYECKUMHU KOHCTPYKIUSMU
pa3BUBaeT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH
YTBEPKJICHUS, UCIIOIb30BaTh 0000IIEHNE U KOHKPETH3ALMI0, a0CTparupoBaHue U
aHaJIoTHI0, GOPMUPYET KpEaTUBHOE U KPUTHUUECKOE MbIlIeHHE. B Xoae n3ydenus
anreOppl M Hayajdl MAaTeMaTUYeCKOro aHajiu3a B CTaplied MIKoJie Yydyalluecs
MOJIyYalOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOIO
MIOCTPOCHHUSI MAaTEMAaTHYECKUX MOJEJIEN pPEaNbHBIX CHUTYallMi M WHTEpPIpETaluu
NOJIyYEHHBIX  PEIICHHM, 3HAKOMATCA C  NpUMEPAMU  MAaTEMAaTHYECKHX
3aKOHOMEpPHOCTE B MNPUPOJAE, HAYKE M B MCKYCCTBE, C BBIJAIOLMIMMUCA
MaTEMaTUYECKUMH OTKPBITHSIMU U UX aBTOpPaMH.

Kypc obGnagaer 3HauMTENbHBIM BOCHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yeTcsl Kak uyepe3 y4yeOHbId maTepual, CroCOOCTBYIOIIUNA (POPMUPOBAHUIO
HAy4YHOI'O MMPOBO33PEHHMs, TaK M 4epe3 cheuu(puky ydyeOHOU AesITeNbHOCTH,



TpeOyroren CaMOCTOSITEIIbHOCTH, AKKYpaTHOCTH, MIPOJOJIKUTEIBHON
KOHIICHTPAIIMM BHUMaHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YJIbTAT.

B ocHoBe MeTo KM 00ydeHUs areOpe ¥ HavajlaM MaTeMaTHYeCKOro aHalin3a
JICKUT ACATETbHOCTHBINA MPUHIIUN O0YyUYEHUSI.

CrpykTypa Kypca «Anredpa u Hayajla MaTeMaTHYECKOTO aHAJIN3a BKITIOYAET
CIEAYIOUIUE COAEPKATEIbHO-METOIUUECKUE JUHUM: «YUucaa U BBIYUCICHUS,
«DyHKMK U TpaduKny», «YpaBHEHUS U HEpaBEeHCTBaY, «Hauana MmaTeMaTuieckoro
aHaM3a», «MHOXKECTBA U JIOTUKa». Bce OCHOBHBIE COAEPKATEIBHO-METONYECKNE
JUHUAUA U3YYalOTCsl Ha MPOTSKEHUM ABYX JET OOydYeHHsl B CTaplleld IIKOJE,
€CTECTBEHHO JIOMOJHSASA APYT APYra U MOCTENEHHO HACHIIASICh HOBBIMUA TEMaMHU U
paznenamu. JlaHHBIA KypcC SBISIETCSI MHTETPATUBHBIM, MOCKOJIBKY OOBEIUHSET B
cebe couepKaHME HECKOJbKMX MAaTeMAaTHMYeCKUX JUCLUMIUIMH:  anreopa,
TPUTOHOMETPHS, MATEMAaTUYECKUAN aHAIU3, TeOpusd MHOKeCTB U Ap. [lo mepe Toro
KaK ydaiuecs OBJIaJeBalOT BCE 0oJiee MUPOKUM MATEMATHUECKUM ammapaToM, y
HUX TIOCIIEOBATENIbHO (POPMHUPYETCSI M COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTUYECKYIO MOJIENIb PEAJIbHOW CUTYAllMH, IPUMEHATh 3HAHUS, TIOJIyYEHHBIE B
Kypce «Anrebpa u Hadajla MaTeMaTHYECKOTrO aHalu3a», HJs peleHus
CaMOCTOSITENIbHO  C(HOPMYIHPOBAaHHOW MaTeMaTUYeCKOW 3agaud, a 3aTeM
VHTEPIPETUPOBATH NIOJTYUYECHHBIN PE3YJIbTAT.

ConepxaTenbHO-METOANYECKAsT TUHUA «Yuca ¥ BBIYMCICHHUS 3aBEPIIACT
dbopMupoBaHHE HABHIKOB MCIIOJIB30BAHUS JEHCTBUTEIBHBIX YHUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW MIKojie. B crapuiell mkose oco00e BHUMAaHHE YJENsSeTCs
(bOpMHUPOBAHUIO TPOYHBIX BBIYUCIHUTEIBLHBIX HABBIKOB, BKIIIOYAIONIMX B CeOs
UCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3alUCH JICUCTBUTEIILHOTO YHCIIA, YMEHHE
pallMOHAIIBHO BBINOJIHATh JIEUCTBUS C HHUMH, J€JaTh NPHUKUIKY, OLICHUBATH
pesyabrar. OOydaromyecsl IMOJy4YarOT HaBBIKM TMPUOTUKEHHBIX BBIUUCICHUM,
BBITIOJTHEHUS JIEUCTBUI C YKCJIaMH, 3alUCaHHBIMU B CTaHIapTHOU (opme,
VICTIOJIb30BAHUS MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHUM.

JIvHus «YpaBHEHHS U HEPABEHCTBA» PEAIU3YETCAd HA IMPOTSIKEHUU BCErO
oOydyeHHs B cCTapiied IIKOJIe, IMOCKOJbKY B KaXIOM paslieiie IporpaMmbl
IPEIyCMOTPEHO PELIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaIE€BaOT
Pa3IMYHBIMUA METOJIAMU PELICHUS LEbIX, PAlUOHAIBHBIX, HPPALHOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMHUYECKUX W  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loydeHHble yMEHUS UCTIOJIb3YIOTCS IPH UCCIIEA0BAaHUN
GYHKIUH ¢ TTOMOIIBIO MPOU3BOJIHOM, PEIICHWU NPUKIATHBIX 3a/Jad M 3a7a4 Ha
HAaXOXXJICHUE HAWOOJBIIMX M HaUMEHbIIUX 3HaueHu GyHkuuu. JlanHas
colepKaTelbHas JIMHUS BKJIIOYaeT B ceOs Takke (QOpMUpPOBAHUE YMEHUU
BBITIOJIHATDh Pacy€Tsl 1Mo ¢GopMmysaMm, MpeoOpa3oBaHUsl IEIbIX, PAMOHAIBHBIX,
UPPALMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXKE BBIPAKECHUU,



colepkalux CTeneHu U Jorapudmel. braromaps u3ydeHuro anreOpandeckoro
MaTepHalia IPOUCXOIUT ajdbHEHIIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBIIUICHUST y4aluxcs, (HOPMUPYIOTCSI HaBBIKM JEAYKTHUBHBIX PACCYXKICHUIH,
paboThl ¢ CHUMBOJIBHBIMU (OpMaMu, TMPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPABEHCTB. AnreOpa mpemnaraeT 3QpdeKTuBHbIC
WHCTPYMEHTBl Ui PEHICHUs MPAaKTHYECKUX M €CTECTBEHHO-HAy4YHBIX 3a/ady,
HarJsiIHO IEMOHCTPUPYET CBOM BO3MOMKHOCTH KaK SI3bIKA HAYKH.

ConepxaTenbHO-MeTOANYECKasT JUHUS «DyHKIMM W Tpahukw» TECHO
MEPEILIETAETCS C APYTUMU JIMHUSAMU Kypca, IMTOCKOJIBKY B KAKOM-TO CMBICIIE 3a]1a€T
IIOCJIEIOBATENBHOCTh U3YUYEHUs MaTepruaiia. M3yyeHne cTeneHHou, mokas3aTeabHOM,
Jorapu(MUYECKOH U TPUTOHOMETPUYECKUX (YHKIIMM, UX CBOMCTB U TpaduKOB,
UCIIOIb30BaHuEe (PYHKIMM ISl peIIeHus 3aa4d U3 APYTrux y4eOHBIX MPEIMETOB U
pEATIbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKMM AaHAJIU30M, TaK U C
perieHrneM ypaBHCHH W HEpaBeHCTB. [Ipu sTomM OonbIIoe BHUMAHHUE YACISACTCS
dbopMHUpOBaHUIO YMEHUS BhIpaKaTh (OpMYyIaMHU 3aBUCUMOCTH MEXKITY Pa3IMuYHbIMU
BEJIMYMHAMH, HCCJIENOBATh TOJNyYCHHbIEe (YHKIUU, CTPOUTh HUX TpaQUKU.
Marepuan 3Toil coiepKaTeIbHOM JUHUM HALICJICH Ha PA3BUTUE YMEHUI 1 HABBIKOB,
TIO3BOJISIONTUX BBIPAXKaTh 3aBUCUMOCTH MEKIy BEIMYMHAMU B pa3lIndHON (opme:
aHATUTHYECKOM, Tpaduueckoii W cioBecHOW. Ero wu3ydeHuwe crnocoOCTByeT
Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OO0O0OIIEHUI0 W
KOHKPETHU3ALIMH, UCTI0JIb30BAHUIO AaHAJIOTUH.

ConepxarenpHass nuHUs «Hadama mMareMaTHMdecKoro aHaiau3ay IO3BOJSET
CYHIECTBEHHO PACIIMPUTh KPYT KaK MATEMATUYECKUX, TAK M NPUKIAJHBIX 3a1ad4,
JIOCTYITHBIX O0YYaloIUMCs, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh MCCIIEIOBATh U
CTpOUTH rpaduku GyHKIUN, ONIPENEATh UX HAUOOJIbIIINE U HAMMEHBIIINE 3HAYCHUS,
BBIYUCIIATh IUIOMAau GUTYp U OOBEMBI TeJ, HAXOJIUTh CKOPOCTU U YCKOPEHUS
npoueccoB. JlaHHas coaepiKarenbHas JIMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH
MOCTPOCHUSI MAaTEMAaTHYECKUX MOJENIe pealbHbIX CUTyalHui, HaxX0XKJACHUs
HAWJIy4IlIer0 PEUIEHUs B MPUKIAAHBIX, B TOM YHCIIE€ COLUAIbHO-3KOHOMUYECKHX,
3ajlayax. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOrO aHajiu3a CIOCOOCTBYET
Pa3BUTUIO AOCTPAKTHOTO, (POPMATBHO-TIOTHUYECKOTO U KPEATUBHOT'O MBIILJICHMUS,
(dhopMHUPOBAHNIO YMEHUN PACTIO3HABATH NIPOSBIICHUS 3aKOHOB MAaTEeMaTHKU B HAyKe,
TeXHUKEe W HucKyccTBe. OOywaromuecs y3HAIOT O BBIJAIONIMXCS pe3yJbTaTax,
MOJIYYEHHBIX B XOJI€ PA3BUTHSI MAaTEMATUKU KaK HayKH, U UX aBTOPaX.

CopnepxaTenbHO-MeTOANYECKAs! JIMHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
MOCBSIIIEHA  BJIEMEHTAaM  TEOPUM  MHOXKECTB. T€OpETUKO-MHOXKECTBECHHbBIC
MIPEJICTABICHNS] TPOHU3BIBAIOT BECh KypC IIKOJbHOM MAaTEMAaTUKU W NPEIIararoT
HamOoJiee YHUBEPCAIBbHBIN SA3BIK, OOBEAMHSIONNNA BCE pa3/iesibl MAaTeMaTHKU U €€
NPUJIOKEHUI, OHU CBSI3bIBAIOT Pa3HbIE MAaTEMAaTHYECKUE IUCLUIUIMHBI B €IUHOE



nenoe. IloatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHMKY ITOHUMAaTh TEOPETHUKO-
MHOKECTBEHHBIH $3bIK COBPEMEHHOM MAaTeMAaTUKHM M HCIOJIb30BaTh €ro s
BBIPAKEHUSI CBOMX MBICIIEH.

B kypce «Anre6pa W Havasa MaTeMaTHMYECKOTO aHAM3a» MPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTUYECKOIO  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(OpMHUPOBATH HABBIKU ITOCTPOCHUS MOJIEEH peanbHbIX CUTyalUil, HCCIEA0BaHUS
ATUX MOJEJEH C IMOMOUIBIO ammapaTta aiaredpbl U MaTeMAaTUYECKOro aHaiu3a U
MHTEPHIPETALNU OJYYEHHBIX pe3yIbTaTOB. Takue 3a1aHusl BIUIETEHbI B KaXKIbIH U3
pa3ziesoB NPOrpaMMbl, MOCKOJIBKY BECh Marepuajn Kypca IIHPOKO HCHOJIb3YETCs
JUISl pelIeHus] MPUKIAAHbIX 3a1ad. [Ipu penieHun peanbHbIX NMPAKTHYECKUX 3a4ad
ydauiecs: pa3BUBalOT HaOIIOAATEIbHOCTh, YMEHUE HAaXOAWTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HCIONb30BAaTh AHAJIOTUIO0, 0000IIAaTh W KOHKPETU3UPOBATH
npobnemy. [lesTrenpbHOCT MO (POPMUPOBAHUIO HABBIKOB PEIIEHUS IMPHUKIIATHBIX
3aJlay OpraHu3yeTcs B MPOIECCe M3YUYEHMs BCEX TeM Kypca «Anredpa u Hayana
MaTEMaTUYECKOIO aHAJIU3a».

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B yueGHOM 1m1aHe Ha M3yuyeHue Kypca anreOpbl M Hayal MaTeMaTHYeCKOT0 aHaIu3a
Ha 0a30BOM YpOBHE OTBOJUTCA 2 yaca B Hezento B 10 kiacce u 3 yaca B HEJENIO B
11 kmacce, Bcero 3a nBa roga ooyuenus — 170 gacos.



COJEPXAHUME YYEBHOI'O KYPCA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

Pammmonansubie uncina. OOBIKHOBEHHBIE W ACCATUYHBIE JIPOOU, MPOIEHTHI,
OCCKOHEUHbIE  MepuoAndYeckue  npodu. ApudmeTHdyeckue  omepanud  C
panMoHAIIbHBIMU YKCTIaMU, TPe0o0pa30BaHUs YHCIIOBLIX BhIpakeHui. [IpuMenenue
Ipo0elt U MPOUEHTOB ISl PEIICHHs MPUKIAAHBIX 3a/1a4 U3 Pa3U4YHBIX OTpaciien
3HAHWM U PEajbHOU JKU3HU.

JlelicTBuTenbHbIE 4Yuchaa. PanuoHanbHblE W UPPALNMOHAIBHBIE YHCIA.
ApudmMernueckne ornepanud ¢ JeHCTBUTENbHBIMU dYHCIaMmH. [IpubmmkEHHbIC
BBIYMCJICHUS, IPABUIIA OKPYIJIEHUS, TPUKHUIKA U OLIEHKA pe3yJIbTaTa BIYUCICHUN.

Crenenb ¢ 1menbiM  nokazateneMm. CrangapTHas  QopMa  3amucHu
NeUCTBUTENBHOTO yucia. Mcnonb3oBanue mnoaxoxasmiedt  ¢GopMbl  3alucH
JEUCTBUTENBHBIX YHCEN I PELICHUS NPAKTUYECKUX 3a/1ad U IPEICTABICHHUS
JTAHHBIX.

ApudmeTnueckuii  KOpeHb  HaTypaJlbHOM  cTemeHu.  JleWcTBuUA ¢
apu(METUIECKUMHU KOPHSMH HaTypajibHOW CTETICHHU.

CuHyC, KOCHHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
ApPKTaHIE€HC YHUCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxaecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHU . OCHOBHBIE
TPUTOHOMETPHUUECKUE POPMYIIBI.

YpaBHeHUE, KOPEHb ypaBHEHUA. HepaBeHCTBO, pelieHue HepaBeHcTBa. MeTon
UHTEPBAJIOB.

Pemenue nensix u ApoOHO-paIlMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenune npparnmoHanbHbIX YPAaBHEHU U HEPABEHCTB.

Pemenne TpuroHOMeTpUYECKUX YPAaBHEHUN.

[IpumeHeHne ypaBHEHHN U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX 3a7a4
W 3a]1a4 U3 PA3IUYHbIX 00JIaCTEe HAYKHU U PEATbHOU KU3HH.

DYyHKIUU U TPaPUKU

Oyukuus, crnocoObl 3agaHus ¢yHkuuu. ['padux ¢yskuuu. Bzanmbo
oOpaTHbIe PYHKITUH.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymu QyHkiuu.
[TpomexxyTkH 3HaKOOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHas QyHKIMS ¢ HATypaJIbHBIM U IEJbIM MokasaresieMm. E€ cBolicTBa u
rpaduk. CoiicTBa U rpauK KOpHS 71-OU CTENEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

HayvaJyia MmaTeMaTH4eCKOI0 aHAJIHU3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJJaHUs MOCJIEJOBATEIILHOCTEH.
MOHOTOHHBIE TOCHEAOBATEIBHOCTH.

Apudmernueckas U reoMeTpuueckasl mporpeccuu. beckoneuHno yObIBaromas
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH reoMeTpUUYECKOM
nporpeccund. Dopmysia CIOXKHBIX MPOLEHTOB. VCronab30BaHWE MPOTPECCUU A
pelIeHUs pEeAIbHBIX 3a/]1a4 MPUKJIAHOTO XapaKTepa.

MHo:xecTBa U JIOTMKA

MHoOKecCTBO, omnepaluu HajJ MHoXecTBaMu. Jluarpammsl Jitiepa—BeHHa.
[IpuMeHEeHNE TEOPETUKO-MHOKECTBEHHOIO armapara JJjis OMNUCAHUS PeaIbHBIX
MPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX YUEOHBIX MPEIMETOB.

Ornpenenenue, Teopema, CieCTBUE, JOKa3aTEIbCTRO.

11 KJIACC

Yucaa 1 BBIYMCICHUA

Harypanbnble u nensie yncia. [Ipu3zHaku A€IMMOCTH LEIbIX YUCEN.

Crenens ¢ pallMOHAIBHBIM MOKa3zaTeneM. CBOMCTBA CTEIICHMU.

Jlorapudm yncna. JlecaTuduHbIe U HaTypaIbHbIC JOTapUPMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXeHU, COAEPKALTUX JTOTapU(MBI.

[IpeoOpa3oBaHue BBIPAKECHUM, COJEpKAIIUX CTEINEHU C PalMOHAIBHBIM
IIOKa3aTEeJIEM.

[IprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenbHbIE YpaBHEHUS! U HEPABEHCTBA.

Jlorapudmuyeckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHEWHBIX YpaBHEHUH. PellleHne NMpUKIaaHbIX 3a7a4 C MOMOLIBIO
CHUCTEMBI JJMHEUHBIX YPABHECHUM.

CucteMbl M COBOKYITHOCTH PAallMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHeEHNE ypaBHEHU, CUCTEM U HEPABEHCTB K PEUIEHUIO MAaTEMAaTHUYECKUX
3a/1a4 U 3a7a4 U3 pa3InuHbIX 00JacTel HayKH U peaIbHOM KU3HHU.

DOyHKUMU U TPaPuKH

Oyukrus. [Tepuonnueckue pyakmmn. [IpoMexyTkn MOHOTOHHOCTH (DYHKITUH.
MakcuMymbl 1 MUHUMYMbI (pyHKunu. HanGonbiiee M HauMmeHbllIee 3HAUECHUE
(GyHKIMU HA TPOMEKYTKE.

Tpuronomerpruyeckue PyHKIUU, UX CBOMCTBA U IPAPUKH.

[loka3zaTenbHas u jorapudmudeckas (QyHKIHH, UX CBOMCTBA U TpadUKH.



Ucnonb3oBanue rpadmkoB GyHKIUNA 7S PEIICHUS YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonw3oBanue rpadukoB QyHKIMH JUIsi WCCIEIOBAHUS TMPOIECCOB U
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT MPHU PEIICHHH 33]a4 W3 JPYTHX Y4eOHBIX
IIPEIMETOB U PEAIbHOM KU3HHU.

Hauana MaTeMaTH4eCKOro aHajamn3a

HenpepsiBable pyHKIMKH. MeToa MHTEPBATIOB AJI PEIICHUS] HEPABEHCTB.

[IpousBognass  Qynkuuu. ['eomerpuueckuii W QuU3MYECKHd  CMBICI
IIPOU3BOTHOM.

[IpousBognbie  3nmeMeHTapHbIX  GyHKUIUNA.  Dopmynbl  HaXOXKIEHUS
MIPOU3BOJHON CYyMMBI, IPOU3BENICHUS U YACTHOTO (DYHKIIUH.

[TpumeHeHue Mpou3BOAHON K MCCIEAOBAHMIO (DYHKIMI HA MOHOTOHHOCTb U
sKkcTpeMyMbl. HaxoxxaeHne HauOOoIbIIero 1 HAaMMEHbIIEro 3Ha4eHUs (PYHKIIMU Ha
OTpE3KE.

[IpumeHeHne mPOU3BOAHOM Uil HAXOXICHHUS HAWIy4ylIero peLICHUs B
NPUKIAIHBIX 3aJayax, [Js ONpPEAENICHUs CKOPOCTH Mpolecca, 3aJaHHOIO
dbopmyoii unu rpaduKoMm.

IlepBooOpaznas. Tabnuia nepBooOpa3HBIX.

WNurterpan, ero reoMmerpuyeckuii W (PU3MYECKH CMBICI. Bpraucinenue
uHTerpana no gpopmysne Herorona—JleliOuuia.



IIVIAHUPYEMBIE PE3YJIBTATDHI

OcBoenue yueOHOro mnpeamera «MaTeMaTuka» JIOJHKHO O0O0EeCreyuBaTh
JIOCTIKEHHE Ha YPOBHE CPETHEr0 00IIero o0pa3oBaHus CIEAYIOMNX TUYHOCTHBIX,
METanpeIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHbBIX PE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI TMPOTPaMMbl y4eOHOTO TpeaMeTa
«MaremaTnka» XapaKTepU3yTCs:

['paxxnanckoe BocuTaHUeE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUI,
IpoLeyp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMUSAMHA ¥ HA3HAYCHUEM.

[TatproTYECKOE BOCTIMTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxJaHCKOU UICHTUYHOCTH, YBOXKCHUS K
MIPOLUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTEMAaTHKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHKECHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOU IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHXKEHUW B JPYrUX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKHM.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

DCTEeTUYECKOE BOCITUTAHUE:!

ACTETUYECKUM OTHOLICHHEM K MHUPY, BKJIIOUYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEHN, 00bEKTOB, 33J1a4, PEIICHUH, paCCYy ACHHI; BOCIPUUMYUBOCTHIO
K MaT€MaTUYECKUM acCIlleKTaM pa3jInuyHbIX BUJOB UCKYCCTBA.

®U3NYECKOE BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 37J0pOBOT0 U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIN PEKUM 3aHIATHH U
OT/bIXa, peryJisipHas pusznueckas akTUBHOCTB); (U3UYECKOT0 COBEPIIICHCTBOBAHUS,
IIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHON JEATENBHOCTBIO.

TpynoBoe BocIUTaHHE:



TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnrt W PpeaTu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy oOOpa3oBaHHIO U
caM000Opa30BaHUIO Ha TPOTSHKEHWU BCEW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHUIO B PEIICHUHU IPAKTUYECKUX 3a]1a4 MaTEeMaTHYECKON HAIPAaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO JKOJOTUYECKON KYJIBTYpPhl, TOHHUMAHHEM BIIHSHUS
COLMAJIbHO-D)KOHOMUYECKHUX IIPOLIECCOB HA COCTOSIHUE IIPUPOJHOM U COLMAIBHOU
Cpelnbl, OCO3HAaHMEM TJIOOATBHOIO XapakTepa HSKOJIOTMYECKHX Mpolsiem;
OpHEHTAlMEl HAa MPUMEHEHWE MAaTeMaTHYECKHX 3HAHUW Uil PELICHUS 3a/1ad B
00J1aCTH OKpY>KarolIeil cpebl, INTAHUPOBAHUS MOCTYIKOB M OLIEHKH UX BO3ZMOYHBIX
MOCJICICTBUU JIJISL OKPYKAIOIIEH CPEbI.

[lerHOCTH HAYYHOTO MTO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAayKM ©  OOIIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEUECKON MAeSITeTbHOCTH, ITAamoB €&
pa3BUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALMU, OBJAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYULIECTBIISATh INMPOEKTHYK) M HUCCIENOBATEIBCKYHO IEATEIbHOCTD
VHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUe€OHOTO TMpeaMeTa
«MaremaTuka XapaKTePU3yOTCS OBJIaJICHUEM YHHUBEPCATHHBIMHU
NO3HABAMENbHOIMU  OClUCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  VYuusepcanvnvie  noznasamenvmuvie  Oeiicmeus,  obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX HPOYEccos ooOyuarowuxcs (oceoenue
Memo008  NO3HAHUS — OKpPYJCamwe2o  Mupa;  npumeHeHue  J102U4ecKux,
ucciedo8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NqENCTBUS:

e BBISBISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMAaTHICCKUX
00BEKTOB, TOHATUN, OTHOIIEHWHA MEXIY MOHATUIMH; (HOPMYIUPOBATH
OmpeseNieHUs]  TOHITHH, YCTAaHABIWBATh CYIIECTBEHHBIH  IMPHU3HAK
KJaccu(uKanuy, OCHOBaHUS JUisi O0OOOUIEHUS M CpPaBHEHHUS, KpUTEPUU
IPOBOJAUMOTO aHAIN3a;



BOCIIPUHUMATh, (QOPMYJIUpOBaTH U  NPeoOpa3oBbIBaTh  CYXKJICHUS:
YTBEpAUTENIbHbIE W OTPULIATENIbHBIE, €AMHUYHBbIC, YacTHbIE M OOUIUE;
YCIIOBHBIE;

BBISIBJISITH ~ MAaT€MATHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpoTUBOpeYMsl B (pakTaxX, [JaHHBIX, HAONIONEHUSAX U YTBEPKICHUSIX;
npeagaraTb KpUTEPUH AJIs1 BBISIBICHUS 3aKOHOMEPHOCTEN U TPOTHUBOPEYUI;
JieaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;
IPOBOJUTH CaMOCTOSITEJIbHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJIECHUN (IIPSIMBIE U OT MIPOTUBHOIO), BBICTPAUBATh ApryMEHTALMIO,
IPUBOJUTH HPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHUS U BBIBOJBL;

BbIOMpATh crnoco0® pemnieHus ydyeOHOM 3agaud (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMPATh Hauboyiee MNOAXOASIIIUNA C YUYETOM
CaMOCTOATEIIBHO BBIJIEJICHHBIX KPUTEPUEB).

bazoBbie HCCIICOO0BATCIbBCKHUC I[CﬁCTBPISII

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEIOBATENbCKUA MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPodIEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHoe, (OpMHUPOBATH  THIOTE3Y,
apryMEHTUPOBATh CBOKO MO3UIIMIO, MHEHUE;

IPOBOJIUTH CaMOCTOATENILHO CIUTAHUPOBAHHBIN JKCIIEPUMEHT,
UCCIIEOBAHME TII0 YCTaHOBJEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
00BEKTa, SBJIEHMUS, NPOLECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXKIY
00BbEKTaMHU, SIBICHUSAMHU, IPOLIECCaAMU;

CaMOCTOSITENILHO (POPMYIMpPOBaTh 0O0OIIEHNS U BBIBOABI 110 pe3yjbTaTaM
IPOBEAEHHOIO HAONIONEHUS, UCCIIEJOBAHMsI, OLEHUBATh JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IIPOrHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE MPOLECCA, a TAKXKE BBIABUIAThH
IPEATIOIO0KEHUS O €70 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ nuandopmariueii:

BBISIBIISITH J€(DUUUTH HHPOPMALIMH, JTAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha
BOITPOC Y JUUIS PELLICHUS 3a1a4H;

BbIOWpaTh  WMHGOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpMAIUIO
Pa3IMYHBIX BUJOB U (GOPM MpEACTaBICHUS;

CTPYKTYPUPOBATh HH(POPMALIUIO, MPEJACTABIATh €€ B PA3IUYHBIX (PopMax,
WUTIOCTPUPOBATh TpaUIECKH;

OLICHUBATh HaJEXKHOCTh uHpOpMauu 1o CaMOCTOSITEIILHO
c(hopMyITUPOBAHHBIM KPUTEPHUSIM.



2)

Vuusepcanvhvie  KOMMyHUKamueHble  Oelicmeusi,  0bOecneuusaom

CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOS 0DYUAIOUWUXCSL.
OO1eHue:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXJEHUS B COOTBETCTBUU C YCIOBUSIMU
U [EeJIIMH OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PCHUS
B YCTHBIX U MUCBMEHHBIX TEKCTAX, /1aBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a7]a4i, KOMMEHTUPOBATh MOJYUYCHHBIN PE3yJIbTaT;

B X0J1€ 00CY>KJEHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK/1aeMOM TEMBI,
poOIeMBI, peraeMon 3aa4u, BEICKA3bIBaTh UCH, HAIICIICHHBIC HA TIOUCK
pELICHUsI; CONOCTABJIATh CBOU CYXACHUS C CYXICHUSMH JPYTHUX
YYaCTHUKOB JHayiora, OOHapy>KMBaTh Pa3iMuuMe W CXOJICTBO IMO3MIIMM; B
KOpPpEKTHOU popMe popMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;
MPEICTABIATh  pPE3ydbTaTbl  PEHICHUS  3aJa4yd,  JKCIEPUMEHTA,
WCCJICIOBAHMSI, TIPOEKTA; CAMOCTOSATEIHLHO BEIOMPATH (POPMAT BHICTYIUICHUS
¢ yu€ToM 3aJ1a4 MPE3CHTAINMH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyIHUYECTBO:

MTOHUMATh W UCITOJIH30BaTh MPEUMYIIECTBA KOMaHIHOW N MHANBUIYTbHON
paboOThI TIpU peIIeHUM yYeOHBIX 3a/a4; MPUHAMATH IIEh COBMECTHOMN
NEeSTEeNbHOCTH, IUJIAHUPOBATh  OPraHW3allUI0 COBMECTHOW  paboThl,
pacmpenensiatb BUABl padOT, IOrOBApUBATHCS, OOCYXIAaTh MPOIECC U
pe3yabTar paboThl; 00001IaTh MHEHUSI HECKOJBKUX JIFO/ICH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYyk1eHHs], 0OMEH MHEHHIA,
«MO3TOBBIC TITYPMbD» W WHBIC), BBIMOIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTHUMH YWICHAMHU KOMaH/IbI; OLICHUBATh
KauecTBO CBOEro BKJaJa B OOMMA MPOAYKT TIO KPUTEPHUSIM,
chopMyIMPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

3) Vuusepcanvruie pecynamuenule oeiicmaus, obecneuugarom hopmuposarue
CMBICNIO8BIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranuzanusi:

COCTABJIATH IINIaH, AJITOPUTM PCIICHHUA 3a1a4U, BLI6I/IpaTB CI10co0 peuicHus €

y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATH
¥ KOPPEKTUPOBATH BApUAHTHI PEIICHUH C Y4ETOM HOBOW WH(OpMAITUH.
CaMOKOHTPOJIb:

BIaACTb  HaBBIKAMH I103HABATEIbHOU pe(i)JIGKCI/IH KaK OCO3HaHMHA
COBCpHIACMBIX )IGI‘/’ICTBI/II\/'I N MBICIIUTCIBHBIX IMPOUCCCOB, UX PE3YJIbTATOB;
BIaacCTh crocooamMu CaMOITPOBCPKH, CAMOKOHTPOJIA ITPOICCCa U PE3yJibTaTa
peIICHUsA MaTEeMaTHUYECKOM 3aJa4u,



e MPEIBUIIETHh TPYIHOCTU, KOTOPHIE MOTYT BOBHUKHYTb IIPU PEIICHUU 3aa4H,
BHOCUTH KOPPEKTUBBI B JIEATEIHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAUJEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBUE peE3yjbTaTa IEIU U YCIOBUSM, OOBSCHSTH
NPUYUHBI JTOCTHXKEHHSI WIM HEJIOCTHKEHHUSI PE3yIbTaTOB JEATEIbHOCTH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO aHATH3ay
Ha YPOBHE CpPEIHEro OoO0IIero oOpa3oBaHUs JOMAKHO 0OECIEYUBATH JOCTHKEHUE
CJIEYIOIIUX TPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KVIACC

Yucia 1 BIYMCICHUA

OneprpoBaTh NOHATHUAMHU: PALMOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHASI U IECATUYHAs JPOOb, IPOLEHTHI.

BoimonusaTe  apudmernueckue — Oomepaldd € PalUOHAIBHBIMH |
JNENCTBUTEIbHBIMHU YHCIAMU.

BoeinonHATe NpuOAMKEHHBIE BBIUMCIIEHUS, UCIIONIB3YS MpaBUia OKPYTJIEHUS,
JenaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIYNCICHHM.

OnepupoBaTh MOHATUSAMH: CTENEHb C LEIBIM ITOKa3aTelieM; CTaHJapTHas
dopma 3amucu JEHCTBUTENBHOTO 4YMCIA, KOPEHb HaTypajbHOW CTEINEHHU;
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCU JEHCTBUTENIBHBIX YMCEN IJISl PEIICHUs
NPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX.

OneprpoBaTh NOHATUSMU: CUHYC, KOCHHYC W TAHT€HC MPOU3BOJIBHOIO YIJIA;
UCII0JIB30BaTh 3aMKMCh MPOU3BOJBHOIO yIJIa Yepe3 00paTHbIE TPUTOHOMETPUUECKUE
byHKIUU.

YpaBHeHUs U HEPABEHCTBA

OneprpoBaTh MOHATHUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palHOHAIIBHOE, UPPALMOHAIBHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoinonHaTe npeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUN W periarhb
TPUTOHOMETPUUYECKHUE YPABHEHUS.

BoinonuaTe npeoOpa3oBaHUsl LENbIX, PAlMOHAIBHBIX U HPPALMOHAIBHBIX
BBIPQKCHUH U PEIIATh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAJIBHBIX U UPPALMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB.

IIpuMeHATh ypaBHEHHsI 1 HEPABEHCTBA Ul PELICHHUs] MaTEMaTUYECKUX 3a1a4
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTe HaAyKH U PEabHOU KU3HH.



MonenupoBaTh peajbHble CUTyalldd Ha S3bIKE€ airedpbl, COCTaBIATH
BBIPAKEHUSI, YpPAaBHEHMs, HEPaBEHCTBA IO YCIOBHUIO 3a/laud, MCCIIE0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM alllapaTa ajreopsbl.

DYyHKIUU U TPAaPUKHU

OnepupoBath MOHATUAMH: (YHKIHUS, CIIOCOOBI 3amaHus (PyHKIMH, 001acTh
OTpeNeeHUs] U MHOXXECTBO 3HA4YeHHM (QYyHKIUHU, Tpaduk (YyHKIHH, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBath MOHATHIMH: YETHOCTh M HEYETHOCTH (DYHKIIMH, HYJTU (QYHKIIHH,
IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Ucnonb3oBath rpaduku GyHKIHM 715 pelieHnus YpaBHEHUH.

CtpouTh U 4MTaTh TpaUKU JTUHEHHON (PYHKIIMHU, KBAIPATHUYHON (PYHKIIUH,
CTETICHHOU (DYHKIIHH C TEJIBIM TTOKa3aTelIeM.

Ucnonb3oBate rpaduku GyHKOUNA I HUCCIENOBAHUS MPOIECCOB U
3aBHCHUMOCTEH MpH PElICHUH 3a7a4 U3 IPYruX y4eOHbIX NMPEAMETOB U peajbHOU
KU3HU, BBIpakaTh GOpMyIaMu 3aBUCUMOCTH MEXK/y BEIIMUYNHAMHU.

Havajia MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh TOHITHSIMH: TOCIEAOBATEIBHOCTh, apupMETHUecKas U
reoMeTpHuUYecKas MPOrpeccuu.

OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBalOIIas TIeoMeTpuyecKas
mporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMETPUUECKOM MPOTPECCU.

3anaBaTh MOCIEAOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOWCTBA MOCIEAOBATEIBHOCTEN U MPOTPECCUM AJISI PELICHUS
pealibHbIX 3a]a4 MPUKIAJHOTO XapaKTepa.

MHoxkecTBa H JIOTHKA

OnepupoBath MOHATUSIMH: MHOKECTBO, ONEpPAllUU HaJl MHOKECTBaAMHU.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIHN armapar AJIs OMMCaHUS PeaIbHbIX
MPOIIECCOB U SIBICHUM, MIPH PEIICHNN 33]a4 U3 IPYTHX yUYEOHBIX MPEAMETOB.

OnepupoBatb  MOHITHIMH: onpejesiecHue,  Teopema,  CJE/ICTBUE,
JI0Ka3aTeNbCTBO.

11 KIIACC

Yucya v BBIYUCICHUSA

OnepupoBaTh TMOHATUSMHU: HATypaJdbHOE, LEJI0E€ YHUCIO; UCIOIb30BaATh
MPU3HAKU JICIMMOCTH LIEJBIX YHUCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUISL pELLICHUS 3a1a4.

OneprpoBaTh MOHIATUEM: CTENIEHD C PALIMOHATBHBIM ITOKA3aTEIEM.

OnepupoBaTh MOHATHSAMU: JOTapuPM UHCIIA, TECATHUYHBICE W HATypaJibHBIC
J0rapu(pMsl.

YpaBHeHUS U HEPABEHCTBA



[Ipumensaty cBoOWCTBa CTeNmeHW g MpeoOpa3oBaHMsI  BBIPAKECHUI;
ONEPUPOBATh MOHATHUAMU: ITOKA3aTEIbHOE YPABHEHHE M HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI IOKA3aTEIbHbBIX YPABHEHUN U HEPABEHCTB.

BoimonusaTe mpeoOpa3oBaHUS  BBIPAKECHUN, COACPXKAIIMX JIOTapU(MBI,
ONIEpUPOBATH MOHITUAMMU: JIOTAPU(PMUUECKOE YpPaBHEHNE U HEPABEHCTBO; peIlaTh
OCHOBHBIE THUIIBI JIOTAPU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB.

HaxoauTe pemenus npocTelmmx TPUrOHOMETPUYECKUX HEPABEHCTB.

OneprpoBaTh NMOHATHSAMU: CUCTEMA JIMHEHMHBIX YPABHEHHU U €€ pELICHHE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHNUN JUIA PELICHUS MPAKTUYECKUX 3a4ad.

Haxonute peuieHus mpoCTeUIINX CUCTEM M COBOKYIHOCTEW pPallMOHAIBHBIX
YPaBHEHHI U HEPABEHCTB.

MopenupoBaTh pealibHble CUTyalldd Ha A3bIKE aireOpbl, COCTaBJISATh
BBIDAXKCHUS, YPAaBHEHMS, HEPABEHCTBA M CHUCTEMBl II0 YCIOBHIO 3aJ1a4H,
MCCIIEJIOBATh MOCTPOCHHBIE MOJIENIU C UCIOIb30BAaHUEM alllapara ajareopsl.

DOyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMH: MepUOAUYEcKas  (QYHKIMSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIMM, TOYKHM OJKCTpemMyma (QYyHKUUH, HaubOoibliee U
HauMeEHbllee 3HayeHuss (QYHKUUM Ha MPOMEXKYTKE; MCIOJIb30BaTh HX A
UccienoBaHus PYHKITUH, 3aJJaHHOM TpaduKOM.

OnepupoBaTh MOHATUSIMH: TpadUKU TMOKA3aTENbHOM, JOrapu(pMUYECKON U
TPUTOHOMETPUUECKUX (PYHKIUN; U300paxaTh UX HA KOOPJAMHATHOW IJIOCKOCTH U
WCIIOJIb30BaTh JJIs PEIICHNS] YPAaBHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIOCKOCTH TpapUKU JTUHEHHBIX YpaBHEHHI
Y UCTOJIB30BaTh UX JJISl PELICHUSI CUCTEMBI JIMHENHBIX YPABHCHUN.

Ucnonb3oBate rpaduku QyHKUMNA I UCCIENOBAHMS TPOILECCOB U
3aBUCUMOCTEN U3 APYruX y4eOHbIX TUCHUILIUH.

Hayana MaTeMaTH4eCKOro aHaIu3a

OnepupoBaTh MOHITHIMU: HETPEPbIBHAS (QYHKIHS; MTPOU3BOAHAS (DYHKIIHH;
UCIIOJIb30BaTh TEOMETPUUYECKUM M (PU3HUUECKUI CMBICI MPOU3BOIHOM JJIS pelIeHUs
3aaad.

HaxonuTth npou3BoIHbIE AIEMEHTAPHBIX (GYHKUUNA, BBIYUCISATH TPOU3BOAHBIE
CYMMBI, IPOU3BEACHHUS, YACTHOTO (QYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIENOBaHUS GYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBbI, TPUMEHSTh PE3yJIbTAThl UCCIEIOBAHUS K TTOCTPOCHUIO TPpadUKOB.

Hcnonp30BaTh NpOW3BOAHYIO I HAXOXKIAEHUS HAWIYYIIEro pEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-YKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATHSAMHU: IE€pBOOOpa3Hasi W  HMHTErpay; IOHUMATh
reOMETPUYECKUIA U (PU3NIECKUN CMBICIT UHTETpaIa.



Haxonutb mepBooOpa3Hbie 3JIEMEHTAPHBIX (PYHKIUN; BBIUYUCISATH UHTETpAl
o ¢popmyie Hetorona—JleiiOuura.

Pemate mpukiagHbie 3a1a4d, B TOM YHUCJIE COIMAIBHO-d)KOHOMHYECKOTO U
($u3nYeCcKOro xapakTepa, CpeICTBAMU MaTEMaTUIECKOTO aHaJIHN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LM (pPOBbIE)
Konrpoabusie | IlpakTnyeckue
n/n | NporpaMmsl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
MHoOxecTBa pallMOHAIbHBIX U
€HCTBUTEIbHBIX YUCEN.
1 A 14 1 https://m.edsoo.ru/ROK9D1U9ID
PanmionansHbIe ypaBHEHHS U
HEpPaBEHCTBA
OyHKIUU a¢puku. CremneHs c
2 yHiuH 1 rpaguicn. Crener 6 https://m.eds00.ru/J8Y003Y2G
LIEJIBIM TOKa3aTesleM
Apudmerndeckuii KOpeHb N—0i
3 creneHu. MppauroHanbHbie 18 1 https://m.edsoo.ru/ESQ1HODOP
YpaBHEHUS U HEPABEHCTBA
DopmyIibl
4 TPUTrOHOMETPUU. TpUTOHOMETPUYECKUE 22 1 https://m.edsoo.ru/ES8K8L6Q2Z
ypaBHEHUS
5 [TocmenoBaTenbHOCTH ¥ TPOTPECCUU 5 https://m.edso0.rt/WIE9G2T2K
IToBTOpEHHnE, 0000IIIEHNE,
6 P H . 3 1 https://m.edsoo.ru/L.9Q1T3U2J
cUCTEeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



https://m.edsoo.ru/R0K9D1U9D
https://m.edsoo.ru/J8Y0O3Y2G
https://m.edsoo.ru/E8Q1H0D0P
https://m.edsoo.ru/E8K8L6Q2Z
https://m.edsoo.ru/W9E9G2T2K
https://m.edsoo.ru/L9Q1T3U2J

11 KITACC

KoaunuyecTBO 4acoB

Ne HanmeHoBaHMe pa3iesioB U DJIeKTpOHHbIe (LM(ppPOBbIE)
Konrtpoabnbie | IIpakTnueckue
n/m | TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
Crenensb ¢ palliOHATBHBIM
noka3zareneM. [TokazaTenbHa
1 e HA 12 1 https://m.edsoo.ru/Q4A4L3F8G
¢ynkuus. [TokasarenpHble
yYpaBHEHHUS U HEPAaBEHCTBA
Jlorapudgmuueckas QyHKIUS.
2 Jlorapudmuyeckue ypaBHECHHS 12 https://m.eds00.ru/W3S8Q200C
Y HEpPAaBEHCTBA
Tpuronomerpuueckue
3 (ysicunit 1 X rpaguich. 9 1 https://m.eds00.ru/O3WI1TOF6F
Tpuronomerpuueckue
HEpaBEHCTBA
[IpounzBoanas. [Ipumen
4 p a . p crme 24 1 https://m.edsoo0.ru/E30004P2K
POM3BOTHON
HHuTerpan u ero npuMeHeHust 9 https://m.edsoo.ru/J6K6M674Q
Cucremsl ypaBHeHUN 12 1 https://m.edsoo.ru/TOA9K3RON
Harypanbnbie u nenble ynucina 6 https://m.edsoo.ru/Y1X3V7P1E
IToBTOpEeHne, 0600IIIEHHE,
8 P o . 18 2 https://m.edsoo.ru/L4Q3T7V4G
CUCTEMAaTHU3alMsl 3HAHUN
OBIIEE KOJIMYECTBO YACOB 102 6 0
I10 ITPOTPAMME



https://m.edsoo.ru/Q4A4L3F8G
https://m.edsoo.ru/W3S8Q2O0C
https://m.edsoo.ru/O3W1T0F6F
https://m.edsoo.ru/E3O0O4P2K
https://m.edsoo.ru/J6K6M6Z4Q
https://m.edsoo.ru/T9A9K3R0N
https://m.edsoo.ru/Y1X3V7P1E
https://m.edsoo.ru/L4Q3T7V4G




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYecKkue
padoThbI

Jara
U3YYeHUs

DJIeKTpPOHHbIe U (ppoBbIE
o0pa3oBaTe/bHbIC PeCypChl

MHO)€eCTBO, ONepaluy Hajl
MHOKeCTBaMH. J[narpamMmmebl
Ditnepa—BenHa

https://m.edsoo.ru/G9F7R3T5M

Panmonanbaeie yucia.
OOBIKHOBEHHBIC U
JIECSITUYHBIE IpO0OH,
MPOIICHTHI, OECKOHEYHBIC
MeproaYecKue Jpoou

https://m.edsoo.ru/Y6W0I914Y

Apudmernueckue onepanuu ¢
palnroHaTbHBIMU YHCIIAMH,
npeoOpa30BaHUs YHCIOBBIX
BBIPAKECHUI

https://m.edsoo.ru/C1T7Z0Q0H

[Tpumenenue apobeii u
IIPOLIEHTOB ISl pELICHUS
MIPUKJIAIHBIX 3a7a4 U3
Pa3JIMYHBIX OTpACIeH 3HAHUN
U pealibHOU KU3HU

https://m.edsoo.ru/J4X7C3LOE

[Tpumenenue apobeit u
IIPOLIEHTOB ISl pEIICHUS
NPUKIIAJHBIX 337a4 U3
Pa3JIMYHBIX OTpAC]IeH 3HAHUN
U peallbHOU KU3HU

https://m.edsoo.ru/J1IPOD8GOH



https://m.edsoo.ru/G9F7R3T5M
https://m.edsoo.ru/Y6W0J9I4Y
https://m.edsoo.ru/C1T7Z0Q0H
https://m.edsoo.ru/J4X7C3L0E
https://m.edsoo.ru/J1P0D8G9H

JlelicTBUTENbHBIC YHCIIA.

6 PauyonaneHbie n https://m.edsoo.ru/H4Q4V4H 1P
UppalMOHaIbHbIC YK CIIa

7 ApUH(bMeTquCKHe orepatuti ¢ https://m.edso0.ru/K2Q0040Q4X
JNEHCTBUTEILHBIME YUCIIAMA
[TpubnuxEHHBIE BEIYUCIICHUS,

8 HIpABILIA GKpyTICHILL, https://m.edsoo.ru/Z4A6K8FOW
MIPUKUIKA U OI[EHKA
pe3yJibTaTa BBIYMCICHUN
ToxaecTBa U TOKIECTBEHHbBIE

9 https://m.edsoo.ru/Y711A2V6E
npeoOpazoBaHus

10 ¥paBetie, Koperb https://m.edsoo.ru/W1F7U7HSM
ypaBHEHUS

11 Hepaserictro, pemterine https://m.edsoo.r/E7G8GI1R2I
HEpaBEHCTBA

12 Meton UHTEpBaIOB https://m.edsoo.ru/T8D1IW6Y3K
Pemurenue nensix u ApoO6HO-

13 palMoHATBHBIX YPaBHECHUH U https://m.edso0.ru/M5C5C0J4C
HEPABCHCTB
KonrtponbHas pabora o Teme
"MHOeCTBa palluOHAJIBHBIX U

14 JICACTBUTEIbHBIX YUCEN. https://m.edsoo.ru/L9IASK2D6J
PanmonansHbIe ypaBHEHHS U
HEpaBEHCTB"
OyHKIUSA, CIOCOOBI 3aJaHHS

15 ¢byHkiuu. B3anMuo oOpaTHbie https://m.edsoo.ru/VOE9J41.3C
byHKIIIN

16 I'padpux pynkumu. O6macTb https:/m.edso0.ru/Q5R1X9T4X



https://m.edsoo.ru/H4Q4V4H1P
https://m.edsoo.ru/K2Q0O4Q4X
https://m.edsoo.ru/Z4A6K8F0W
https://m.edsoo.ru/Y7I1A2V6E
https://m.edsoo.ru/W1F7U7H5M
https://m.edsoo.ru/E7G8G1R2I
https://m.edsoo.ru/T8D1W6Y3K
https://m.edsoo.ru/M5C5C0J4C
https://m.edsoo.ru/L9A8K2D6J
https://m.edsoo.ru/V9E9J4L3C
https://m.edsoo.ru/Q5R1X9T4X

OTIpeIeTICHUSI 1 MHOYKECTBO
3HaueHni Qpynkimu. Hymm
¢bynkuu. [IpomexyTku

3HAKOIOCTOSHCTBA
17 UérHble 1 HeYETHBIC (PYHKIHH https://m.edsoo.ru/O2Z5E9WOY
CreneHs ¢ LeabIM
nokaszareneM. CtanmapTHas
18 Aap https://m.eds00.ru/Z900V2S4Y
(dhopma 3anucu
JNEUCTBUTEIILHOI'O YHCIIa
Hcnonp3oBanue moaxoasmiei
(hopMbI 3anTCH
19 JIEUCTBUTENIBHBIX YHUCEN I https://m.edsoo.ru/M4POM7X9K
pelIeHus: MpakTUYECKHUX 3a/1a4
Y TIPEJICTABIICHUS] IaHHBIX
CrenenHas GyHKIHS C
HATypaJbHBIM U LIEIBIM
20 yp Il N https://m.edsoo.rt/KOM2W6VIK
nokasareneM. E€ cBolicTBa 1
rpadux
ApndmMeTnuecknii KOpeHb
21 pu . p https://m.edso0.ru/S4J1X0T7L
HaTypaJIbHOM CTENEHU
ApndmMeTnuecKknii KOpeHb
22 pr . p https://m.eds00.ru/NOV6N2M2V
HaTypaJIbHOM CTENEHU
CBolicTBa apu(PMETHUECKOTO
23 pud . https://m.edsoo.ru/KOI3A1X9Y
KOpHSI HaTypaJIbHOW CTENEHU
CBoiicTBa apuPMETHIECKOTO
24 . https://m.edsoo.ru/Y6M6E6K OV
KOpHSI HAaTypaJIbHOM CTENEHU
CBolicTBa apu(PMETHUECKOTO
25 pud https://m.edsoo.ru/W1A102C5K

KOpHSI HaTypaJIbHOM CTEIEHU



https://m.edsoo.ru/O2Z5E9W0Y
https://m.edsoo.ru/Z9O0V2S4Y
https://m.edsoo.ru/M4P0M7X9K
https://m.edsoo.ru/K0M2W6V9K
https://m.edsoo.ru/S4J1X0T7L
https://m.edsoo.ru/N0V6N2M2V
https://m.edsoo.ru/K0I3A1X9Y
https://m.edsoo.ru/Y6M6E6K0V
https://m.edsoo.ru/W1A1O2C5K

JewcTBus ¢

26 apupMETHUIECKUMH KOPHIMH https://m.edsoo.ru/U6D1K9XOR
Nn—oM CTEIeHU
JewcTBus ¢

27 apu(METHIECKUMH KOPHIMHU https:/m.edsoo.ru/K4K6P3V6I
N—OM CTEIICHHU
JlelicTBUsA C

28 apu(METHIYECKUMH KOPHIAMHU https://m.eds00.ru/X2S8Q4P3X
Nn—OM CTeIeHHU
JlewicTBus ¢

29 apu(pMeTHYECKUMH KOPHIMU https://m.edsoo.ru/A4Z3XTN7S
Nn—oM CTeneHu
JewcTBus ¢

30 apupMETHIECKUMH KOPHIMH https://m.edsoo.ru/F3U8Z2K6B
Nn—o# CTEIICHU
Pemenne nppannoHaabHBIX

31 vpp H https://m.edso00.ru/G2A6K108B
ypaBHEHU U HEPABEHCTB
Pemenne nppanuoHanibHBIX

32 Vpp " https://m.eds00.ru/R619G7Y4N
YpaBHEHU U HEPABEHCTB
Pemenne nupparmoHaabHBIX

33 . https://m.edsoo.ru/I5Q5J3M4W
ypaBHEHU U HEPABEHCTB
Pemenne nppannoHaabHBIX

34 Vpp H https://m.eds00.ru/W0Z29Q2Y3D
ypaBHEHU U HEPABEHCTB
Penienne nppanmnoHanbHBIX

35 Vpp " https://m.edsoo.ru/A305SH3Y7Y
YpaBHEHU U HEPABEHCTB
CsoiicTBa u rpaduK KOpHS n-

36 . pag p https://m.eds00.ru/J9GI9P7F5Z
Oii cTereHn

37 CoiicTBa u rpaduk KOpHS n- https://m.edsoo.rw/VIDIU1A2Y



https://m.edsoo.ru/U6D1K9X0R
https://m.edsoo.ru/K4K6P3V6I
https://m.edsoo.ru/X2S8Q4P3X
https://m.edsoo.ru/A4Z3X7N7S
https://m.edsoo.ru/F3U8Z2K6B
https://m.edsoo.ru/G2A6K1O8B
https://m.edsoo.ru/R6I9G7Y4N
https://m.edsoo.ru/I5Q5J3M4W
https://m.edsoo.ru/W0Z9Q2Y3D
https://m.edsoo.ru/A3O5H3Y7Y
https://m.edsoo.ru/J9G9P7F5Z
https://m.edsoo.ru/V1D1U1A2Y

Ol cTeneHn

KonrtponbHas pabora o Teme
"ApupmeTrnueckuii KOpeHb

38 N—0i CTENEeHHU. https://m.edsoo.ru/Z2UOM7L2T
UppanmonanbHbie ypaBHEHUS
1 HepaBeHcTBa"

39 (CHIYC, KOCHHYC H TAHICHC https://m.eds00.ru/U9C203PI9P
YUCJIOBOT'O apryMeHTa

40 CHHYC, KOCHHYC U TAHTEHC https://m.eds00.ru/X008C4S8U
YHCIIOBOTO apryMeHTa
ApKCHHYC, apKKOCHHYC U

41 ApPKTAHT€HC YUCIOBOTO https://m.edsoo.ru/V6P6E6T1C
aprymeHra
ApKcuHyC, apKKOCUHYC U

42 ApPKTAHT€HC YUCIOBOTO https://m.edsoo.ru/R3L.0U402]
aprymeHra
Tpuronometrpuyeckas
OKpPYXHOCTB, OIIPE/IECTICHHE

43 TPUTOHOMETPUUECKUX https://m.edsoo.ru/K7S8Y 1J4X
(GYHKIMNA 9UCIOBOTO
aprymeHra
Tpuronomerpuyeckas
OKpPYKHOCTb, OIIPEIECIICHHE

44 TPUTOHOMETPUUECKUX https://m.edsoo.ru/D8J7B317N
(GYHKIMNA 9UCIOBOTO
aprymeHra

45 OctosHbIe https://m.edsoo.ru/I4W7L.3M0J

TPUTOHOMCTPUUCCKHUC



https://m.edsoo.ru/Z2U0M7L2T
https://m.edsoo.ru/U9C2O3P9P
https://m.edsoo.ru/X0O8C4S8U
https://m.edsoo.ru/V6P6E6T1C
https://m.edsoo.ru/R3L0U4O2J
https://m.edsoo.ru/K7S8Y1J4X
https://m.edsoo.ru/D8J7B3I7N
https://m.edsoo.ru/I4W7L3M0J

(hopMyJIbI

OcHoBHbIE

46 TPUTOHOMETPUYECKUE https://m.edsoo.ru/E4C3Y1T6R
(hopmyBI
OcHOBHBIE

47 TPUTOHOMETPHUIECKHUE https://m.edsoo.ru/B1Y0P674S
(bopmybl
OcHOBHbIE

48 TPUTOHOMETPUYECKUE https://m.edsoo.ru/Y6V4Y3Z8I1
hopmytbr
[Ipeo6pa3oBanue

49 TPUTOHOMETPUUYECKUX https://m.edsoo.ru/T4U9P7F6P
BBIPAKECHU I
[IpeobpazoBanue

50 TPUTOHOMETPHUUECKUX https://m.edsoo.ru/Z9P5SU9L4X
BBIPAKECHUU
[Ipeo6paszoBanue

51 TPUTOHOMETPUIECKUX https://m.edsoo.ru/N6K6P3Q2C
BBIPAKCHUM
[IpeobpazoBanue

52 TPUTOHOMETPUUYECKUX https://m.edsoo.ru/MOII3W7W
BBIPAKECHUU
[Ipeo6paszoBanue

53 TPUTOHOMETPUUYECKUX https://m.edsoo.ru/L6H7Q3160
BBIPAKECHU I
Pewenne

54 TPUTOHOMETPUIECKUX https://m.edsoo.ru/J2D1X904H

ypaBHEHUH



https://m.edsoo.ru/E4C3Y1T6R
https://m.edsoo.ru/B1Y0P6Z4S
https://m.edsoo.ru/Y6V4Y3Z8I
https://m.edsoo.ru/T4U9P7F6P
https://m.edsoo.ru/Z9P5U9L4X
https://m.edsoo.ru/N6K6P3Q2C
https://m.edsoo.ru/M0I1I3W7W
https://m.edsoo.ru/L6H7Q3I6O
https://m.edsoo.ru/J2D1X9O4H

55

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUH

https://m.edsoo.rw/FEMIWIZ7D

56

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUH

https://m.edsoo.ru/K1147Z3R41

57

Pemenne
TPUTOHOMETPUUYECKUX
ypaBHEHUH

https://m.edsoo.ru/USOSA1DSO

58

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUN

https://m.edsoo.ru/HENSK4VI1E

59

Pewenne
TPUTOHOMETPUUYECKUX
ypaBHEHUH

https://m.edsoo.ru/S7TG1E2YSF

60

O0600611eHre 1o TeMaM
"OCHOBHBIE
TPUTOHOMETPUUYECKUE
hopmyIbL.
Tpuronomerpudeckue
ypaBHeHus"

https://m.edsoo.ru/B3J1F4A8N

61

KonTponbhas pabota no teme
"®opMyIIbl TPUTOHOMETPHUH.
Tpuronomerpuyeckue
ypaBHeHus'"/Beepoccuiickas
poBepoyHas paboTa

https://m.edsoo0.ru/B4G8PIHOY

62

Htorosast KOHTpoOJIbHASA
pabora / Bcepoccuiickas
npoBepoyHas paborta

https://m.eds00.ru/ASO1L6W90O



https://m.edsoo.ru/F8M9W9Z7D
https://m.edsoo.ru/K1I4Z3R4I
https://m.edsoo.ru/U8O5A1D5O
https://m.edsoo.ru/H8N5K4V1E
https://m.edsoo.ru/S7G1E2Y5F
https://m.edsoo.ru/B3J1F4A8N
https://m.edsoo.ru/B4G8P9H0Y
https://m.edsoo.ru/A5O1L6W9O

63

O06006111eH1E, CUCTEMATU3ALIHS
3HaHUH 3a Kypc anreopsl 1
Ha4vaJl MaTEMaTHIYECKOTO
a"anm3a 10 kiacca

https://m.edsoo.ru/Q2US5I5V3U

64

Apudmernueckas u
reoMeTpHuyecKkas Mporpeccuu.
Hcnonb3zoBanue nmporpeccuun
JUISL pEIlIeHUs] pealbHBIX 3a7a4
MPUKIIATHOTO XapaKTepa

https://m.edsoo.ru/B2C5D5Q8W

65

BeckoneuHo yObIBaromias
reoMeTpHuecKast MPOrpeccusl.
CyMMa 0eCKOHEUHO
yOBIBAIOIICH T€OMETPUIECCKOM
POrpeccuu

https://m.edsoo.ru/T5P4Y 1T3F

66

Dopmyiia CIOKHBIX
IIPOLIEHTOB

https://m.edsoo.ru/T3Z6P6Y6C

67

®opmyJia CII0KHBIX
IIPOLIEHTOB

https://m.eds0o.ru/O9BSY8P3V

68

O0001enue, cUCTEeMaTH3aLM
3HAHUM 32 Kypc anreOpsl U
HayajJa MaTeMaTHYECKOIO
a"anm3a 10 kiacca

https://m.eds00.ru/I8G4S5T8S

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

68



https://m.edsoo.ru/Q2U5I5V3U
https://m.edsoo.ru/B2C5D5Q8W
https://m.edsoo.ru/T5P4Y1T3F
https://m.edsoo.ru/T3Z6P6Y6C
https://m.edsoo.ru/O9B5Y8P3V
https://m.edsoo.ru/I8G4S5T8S

11 KITACC

Ne KosanuyecTBO 4acoB JlaTa
DJIeKTpOHHbIe U (ppoBbIE
n/ Tema ypoka Bcer KoHTpO/ILHBI IIpakTHyeckn H3yYeHH
o0pa3oBaTe/bHbIE PeCypPChI
I 0 e padoThl e paGoThl |
Crenenb ¢ palliOHAIbHBIM
1 patt 1 https://m.edsoo.ru/EQIOK 1U8Q
IIOKa3aTesneM
2 CBoiicTBa cTeneHU 1 https://m.edsoo.ru/U4KSB4S2T
[Ipeobpa3zoBaHue BhIpaKEHUH,
3 coAepKalNX pallMOHAIbHBIE 1 https://m.edsoo.ru/T8T1W2KOR
CTENEeHU
[IpeoOpazoBanue BEIpaXKEHUH,
4 COZEpKAIIMX pallMOHAIbHBIE 1 https://m.edsoo.ru/W2C2A806P
CTENIEHU
IIpeoOpazoBaHue BbIpaKEHHIH,
5 coJiepKaIIMX paOHAJIbHbIE 1 https://m.edsoo.ru/K8Q6X2K9E
CTENEHU
[TokazarenpHbIe ypaBHEHUS U
6 1 https://m.edsoo.ri/E8Y0Z3DOU
HEpaBeHCTBA
[Toka3zaTenbHble ypaBHEHHUS U
7 P 1 https://m.edso0.ru/N3X3Y3G6Z
HEpPaBEHCTBA
[TokazaTenbHble ypaBHEHUS U
8 P 1 https://m.eds00.ru/M6G8Z8SOW
HEpaBEHCTBA
[TokazarenabHble ypaBHEHUS U
9 1 https://m.edso0.ru/Z5X8N1T5V
HEpaBEeHCTBa
[TokazarenbHblE ypaBHEHUS U
10 P 1 https://m.eds00.ru/O7V3I4M 11
HEpPaBEHCTBA
11 IToka3zatenbHast GyHKIMA, € 1 https://m.edsoo.ru/LSW3MI1D6P



https://m.edsoo.ru/E0I0K1U8Q
https://m.edsoo.ru/U4K5B4S2T
https://m.edsoo.ru/T8T1W2K0R
https://m.edsoo.ru/W2C2A8O6P
https://m.edsoo.ru/K8Q6X2K9E
https://m.edsoo.ru/E8Y0Z3D0U
https://m.edsoo.ru/N3X3Y3G6Z
https://m.edsoo.ru/M6G8Z8S9W
https://m.edsoo.ru/Z5X8N1T5V
https://m.edsoo.ru/O7V3I4M1I
https://m.edsoo.ru/L8W3M1D6P

cBOIcTBa U rpaduk

Konrpomnbnas pabora no Teme
"CreneHp ¢ paloOHaJIbHBIM

12 nokasareiieM. Iloka3zarenpHas https://m.edsoo.ru/B1Y1G1X0B
¢bynkuus. [lokasarenbHbIe
ypaBHEHUS U HEpaBeHCTBA"

https://m.edsoo.rt/ WEWEH702
13 Jlorapudm yucna K
€CATUYHBIE M HAaTypaJIbHBIE

14 A yp https://m.eds00.ru/Z2X6Q2791
Jorapudmpl
IIpeoOpa3zoBaHye BEIpAKCHUM,

15 peobp p https://m.edsoo.ru/G9O0K2H]1S
coJiepKamux jJorapupmMbl
IIpeoOpa3oBanye BEIpaKEHUH,

16 peobp p https://m.edsoo.rw/ESF1U3Z1Y
COJIepKALIHX JIOTapU(PMBI
[IpeobpazoBaHue BhIpaKEHUH,

17 https://m.edsoo.ru/I9N3F6B7T
coJiepKaIiux jJorapupmMbl
IIpeobOpa3zoBaHye BEIpAXKCHUM,

18 peobp p https://m.edsoo.ru/ASHOW IN8B
coJieprKalux jorapudmbl
JlorapudpmMuueckue ypaBHEHHUSI U

19 pug yp https://m.edsoo.ru/A3W6EOKON
HEpaBEHCTBa
JlorapundmMuyeckue ypaBHEHUS U

20 pug yp https://m.edsoo.ru/L8T4R574]
HEpaBEHCTBA
Jlorapudmuueckue ypaBHEHUS U

21 pud yp https://m.edsoo.ru/P1T5K2S7R
HEpPaBEHCTBA
JlorapudpmMuueckue ypaBHEHUSI U

22 pug yP https://m.edso00.ru/U7S3A00Q4X
HEpaBEHCTBA
Jlorapundmuueckas QyHKIHA, €€

23 pug ymx https://m.edsoo.ru/POJ9A9IB6X

CBOMCTBa U TpaduK



https://m.edsoo.ru/B1Y1G1X0B
https://m.edsoo.ru/W8W8H7O2K
https://m.edsoo.ru/W8W8H7O2K
https://m.edsoo.ru/Z2X6Q2Z9I
https://m.edsoo.ru/G9O0K2H1S
https://m.edsoo.ru/E5F1U3Z1Y
https://m.edsoo.ru/I9N3F6B7T
https://m.edsoo.ru/A9H9W1N8B
https://m.edsoo.ru/A3W6E0K0N
https://m.edsoo.ru/L8T4R5Z4J
https://m.edsoo.ru/P1T5K2S7R
https://m.edsoo.ru/U7S3A0Q4X
https://m.edsoo.ru/P0J9A9B6X

Jlorapudmuueckas pyHkuus, eé

24 . https://m.edsoo.ru/P9G4H3Q00
CBOMCTBa U Tpaduk
T

25 pHrO%OMeTqueCKHe(byHKHHH’ https://m.edsoo.ru/X6R4J9BOW
UX CBOMCTBA U rpaduku
T

26 pHrOIiOMeTqueCKHe yrxrp, https://m.edso0.sw/T2T2K7Y 61
WX CBOMCTBA U rpaduku
Tpuronome €CKHE ,

27 pur % METPHICCKHE pyHKILH https://m.edsoo.ru/EOL1T2Z5S
UX CBOMCTBA U rpapuku
T

28 pHrO%OMeTqueCKHC(pyHKHHH’ https://m.edsoo.ru/JSEQY7L.3D
UX CBOCTBa U rpaduku
I1

29 PHMEPBL TPHIOHOMETPIACCRAX https://m.edsoo.ru/H4T0J7D7S
HEPaBEHCTB
[Tpume OHOME ec

30 PHMEPEL TPHTOHOMETpHHcCIX https://m.edsoo.ru/UIRIASRIF
HEPaBEHCTB
I1

31 PHMEPHI TPHTOHOMETPIACCKHX https://m.edsoo.ru/T707CI9E3V
HEPaBEHCTB
[Ipume e e

32 PHMEPD! TPHTOHOMETPIRCCRUX https://m.edsoo.ru/EOBIR7T4F
HEPaBEHCTB
KonTponbhas pabota no teme
"Jlorapudmuueckas GyHKUIUS.
Jlorapudmuueckue ypaBHEHUS U

33 HepaBeHCcTBa. TpUroHOMETpUUYECKH https://m.edsoo.ru/X3E3X1E5Q
€ (QYHKIIMH U UX
rpaduxu. Tpuronomerpuaeckue
HepaBeHCTBa"

34 HenpepsiBabie DyHKITIN https://m.edsoo.ru/C1T1J7H2F
Mero €pBaJo emle

35 O HETTEPBATION UL PEHIeHiA https://m.edsoo0.ru/V4S8§HODIC

HEPABEHCTB



https://m.edsoo.ru/P9G4H3Q0O
https://m.edsoo.ru/X6R4J9B9W
https://m.edsoo.ru/T2T2K7Y6I
https://m.edsoo.ru/E0L1T2Z5S
https://m.edsoo.ru/J8E0Y7L3D
https://m.edsoo.ru/H4T0J7D7S
https://m.edsoo.ru/U1R9A8R9F
https://m.edsoo.ru/T7O7C9E3V
https://m.edsoo.ru/E0B9R7T4F
https://m.edsoo.ru/X3E3X1E5Q
https://m.edsoo.ru/C1T1J7H2F
https://m.edsoo.ru/V4S8H0D9C

MeTOI[ HWHTCPBAJIOB JIs1 pCIICHUA

36 https://m.edsoo.ru/D4D611F4C
HEPaBEHCTB

37 [TpousBonHas GyHKIUU https://m.edsoo.ru/S7TP6F5BOL

38 [TpousBoaHas GyHKIIH https://m.edsoo.ru/W1G718V7J
TI"'eomeTpuueckuii u GU3NISCKUN

39 P f,b https://m.edsoo.ru/R5V6ISP2W
CMBICJI IPOU3BOTHOM
I'eomerpruecknii u pu3nIECKHiA

40 . https://m.edsoo.ru/J7T7IM2KTE
CMBICJI IPOU3BOHOM
[TponsBogHBIE IEMEHTAPHBIX

41 . https://m.edsoo0.1u/T9B4D2W3D
byHKIHI
IIpou3BogHEIE 3IIEMEHTAPHBIX

42 p Uﬂ p https://m.edsoo.ru/D3M1Q4K50
byHKIMI
IIpousBogHast CyMMBI

43 p A y ’ . https://m.edsoo.ru/E1X3J8W6L
MIPOM3BEICHNS, YACTHOTO (PYHKIIHIA
IIpou3BogHAS CYMMBEI,

44 POMSBOAHa ¢y 5 https://m.edso0.rW/JIR70004U
MIPOM3BEICHUS, YACTHOTO (yHKIIUHA
IIpou3BogHAs CYMMBI,

45 P A Y . https://m.edsoo0.ru/PSW5D6I7E
MIPOU3BEICHNUS, YACTHOTO (PYHKIIHIA
[IpumeneHnne npou3BOIHON K

46 UCCleIoBaHuI0 (PYHKIINI Ha https://m.edsoo.ru/VOP5SA8C9Z
MOHOTOHHOCTb U 3KCTPEMYMBI
[IpuMeHeHne npou3BOJHOM K

47 uccaea0BaHuIo (PyHKITUN Ha https:/m.edsoo. s u/KO9ROM2W6L
MOHOTOHHOCTb M 9KCTPEMYMBbI
[IpuMeHeHne Mpou3BOJHOM K

48 uccaea0BaHuIo (PyHKITUH Ha https:/m.edsoo.ru/X5S 1H2F91
MOHOTOHHOCTB U DKCTPEMYMBI

49 [IpuMeHeHne Npou3BOJHOM K https://m.edsoo.ru/V6K2V5C5H



https://m.edsoo.ru/D4D6I1F4C
https://m.edsoo.ru/S7P6F5B0L
https://m.edsoo.ru/W1G7I8V7J
https://m.edsoo.ru/R5V6I8P2W
https://m.edsoo.ru/J7T7M2K7E
https://m.edsoo.ru/T9B4D2W3D
https://m.edsoo.ru/D3M1Q4K5O
https://m.edsoo.ru/E1X3J8W6L
https://m.edsoo.ru/J1R7O0O4U
https://m.edsoo.ru/P5W5D6I7E
https://m.edsoo.ru/V0P5A8C9Z
https://m.edsoo.ru/K9R0M2W6L
https://m.edsoo.ru/X5S1H2F9I
https://m.edsoo.ru/V6K2V5C5H

uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

Haxoxneaue HauOoJIbIIErO U

50 HAMMEHBIIETO 3HAYCHUS (PYHKIIUU https://m.edsoo.rw/W2G111K0S
Ha OTpe3Ke
Haxoxaenne HaubobIIero u

51 HaMMEHBIIETO 3HAYEeHUs PYHKLIUU https://m.edsoo.ru/QON7C8Y2B
Ha OTpeE3Ke
Haxoxnenue HanOOJIBIIETO U

52 HaWMEHBIIIETO 3HAYCHUS ()YHKIIHH https://m.edsoo.rt/Z0W4R6Y2H
Ha OTpE3Ke
Haxosxnenne HanOospiiero u

53 HaWMEHBIIIETO 3HAYCHUS ()YHKIINH https://m.edsoo.ru/A4L.OH2Z1D
Ha OTpe3Ke
Haxoxaenne HauOoIbIIero u

54 HAaUMEHBIIIETO 3HAUYCHUS (QYHKIIUU https://m.edsoo.ru/I4M8J4S8X
Ha OTpe3Ke
Haxoxzaenne HaubobIIero u

55 HAaMMEHBIIETO 3HAYCHUS (PYHKLIUU https://m.edsoo.ru/PTHONIT8G
Ha OTpE3Ke
[IpumeneHnne nporu3BOIHOMN ISt
HAaxXO0KJICHUS HaWITy4Ilero

56 DCILICHHA B IPHIUIAZHPIX 3a/1atax, https://m.edsoo.m/ROV2M2SZT
JUISL OIIPEJEIIEHUS] CKOPOCTH
nporiecca, 3alaHHOTO0 (GOPMYIIOi
WK rpaduKoM

57 Korrposteras padora o reme https://m.edsoo.rt/X8WINOMSB

"[IpousBonnas. Ilpumenenune



https://m.edsoo.ru/W2G1I1K0S
https://m.edsoo.ru/Q0N7C8Y2B
https://m.edsoo.ru/Z0W4R6Y2H
https://m.edsoo.ru/A4L0H2Z1D
https://m.edsoo.ru/I4M8J4S8X
https://m.edsoo.ru/P1H6N9T8G
https://m.edsoo.ru/R0V2M2S2T
https://m.edsoo.ru/X8W9N9M5B

MIPOU3BOTHON"

[TepBooOpasnas. Tabnuma

58 https://m.edsoo.ru/NSWSLI1I1Q
NEePBOOOPA3HBIX
ITepBooOpasnas. Tabmuia

59 p p H https://m.edsoo.ru/D8P4P3A3G
epBOOOPa3HBIX
Wuterpai, reoMeTpudeCKuil 1

60 p . P https://m.edsoo.ru/C1C5Z0A9A
(bU3UYECKUN CMBICIT MHTETpasa
HHuterpai, reoMeTpuyeCKuil 1

61 P . P https://m.edsoo.ru/R4R2T1C7Z
(dbu3nuecKuil CMBICT HHTETpala
HuTterpan, reomeTpuyeckuii u

62 o https://m.edsoo.ru/E2K9S1K9F
(bU3UYECKU CMBICIT HHTETpasa
Beruucnenue uaTerpana mno

63 p N https:/m.edsoo.ru/H2X2H7N4N
dbopmyite Hetorona—JleliOaua
Brruucnenue naTerpania mo

64 P . https://m.edsoo.ru/I2T2HIF6K
dbopmyne Hetorona—JleliOHuma
Brruncienue unterpania no

65 o https://m.edsoo.ru/USSON4T1X
dhopmyne Hetotona—JleiiOnura
Breruucnenue nHTerpana mno

66 p . https://m.edsoo.ru/H1J907S3L
dbopmyiie Hetorona—JleliOHuIa

67 CucremMpl TMHEVHBIX ypaBHEHUN https://m.edsoo.ru/N7F3G3C2N

68 Cuctembl TUHEHHBIX YpaBHEHUN https://m.edsoo0.ru/I6Q3R1COJ
Pemenue npukiagHeix 3a1a4 ¢

69 IIOMOIIbIO CUCTEMBI IMHEHHBIX https://m.edsoo.ru/N2D2G1U8U
ypaBHEHUH
Pemenne npukiagHeIxX 3a/1a4 ¢

70 IOMOIIBIO CUCTEMBI JIMHENHBIX https://m.edso0.:/W1Q4N2J3G
yYpaBHEHUU

71 CucrteMbl 1 COBOKYITHOCTH LETIBIX, https://m.edso00.ru/D9X6PI9E7T



https://m.edsoo.ru/N5W8L1I1Q
https://m.edsoo.ru/D8P4P3A3G
https://m.edsoo.ru/C1C5Z0A9A
https://m.edsoo.ru/R4R2T1C7Z
https://m.edsoo.ru/E2K9S1K9F
https://m.edsoo.ru/H2X2H7N4N
https://m.edsoo.ru/I2T2H9F6K
https://m.edsoo.ru/U8S0N4T1X
https://m.edsoo.ru/H1J9O7S3L
https://m.edsoo.ru/N7F3G3C2N
https://m.edsoo.ru/I6Q3R1C0J
https://m.edsoo.ru/N2D2G1U8U
https://m.edsoo.ru/W1Q4N2J3G
https://m.edsoo.ru/D9X6P9E7T

palMoOHANTBHBIX, UPPATMOHATHHBIX,
MOKa3aTeIbHbIX,
norapu(MUUECKUX YpaBHEHUN U
HEPAaBEHCTB

72

Cuctembl 1 COBOKYITHOCTH IICJIBIX,
palMoHATBHBIX, UPPATMOHATHHBIX,
MOKa3aTeIbHbIX,
Jorapu(MUUECKUX YpaBHEHUN U
HEPAaBEHCTB

https://m.eds00.ru/DOQ6G7L7A

73

Cuctembl 1 COBOKYITHOCTH IIEJIBIX,
palMoOHATBHBIX, UPPAITMOHATHHBIX,
MOKa3aTeIbHbIX,
morapu(MUUECKUX YpaBHEHUN U
HEPaBEHCTB

https://m.edsoo.ru/V8I7R11.2X

74

Cuctembl 1 COBOKYITHOCTH IICJIBIX,
palMoHATBHBIX, UPPAITMOHATHHBIX,
MOKa3aTeIbHbIX,
norapu(MUUECKUX YpaBHEHUN U
HEPABEHCTB

https://m.eds00.ru/C4G2N9T4C

75

Hcnonws3zoBanue rpadukoB
GyHKIUH 1715 petieHus ypaBHeHUH
U CUCTEM

https://m.edsoo.ru/D5SL7D5T5D

76

Hcnonb3oBanue rpaduxos
GYHKIUH 1715 pelieH s YpaBHCHHIHA
U CUCTEM

https://m.edsoo.ru/M9U508X4C

77

IIpuMeHeHre ypaBHEHUMN, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a/1a4 U 3a]1a4 U3
pa3IuyYHbIX 00JacTe HayKu U

https://m.edsoo.ru/B9Z6KS14L



https://m.edsoo.ru/D0Q6G7L7A
https://m.edsoo.ru/V8I7R1L2X
https://m.edsoo.ru/C4G2N9T4C
https://m.edsoo.ru/D5L7D5T5D
https://m.edsoo.ru/M9U5O8X4C
https://m.edsoo.ru/B9Z6K5I4L

peanbHON KU3HU

Konrpomnbnas pabora no Teme

78 "NHTerpan u ero npUMeHEHUsI. https://m.edsoo.ru/R4F4I5N4X
Cucremsl ypaBHeHUI"
HarypanbHbie U 1ieble Ynciia B

79 yp H . https://m.edsoo.ru/I9B6D2W1H
3a/la4ax U3 pearbHOM KU3HU
HatypannHEle U 1iesble 4icia B

80 yp i . https://m.edsoo0.ru/Y2G3E5Y0Q
3a/1auax U3 peaslbHON KU3HU
HarypanbHbie U 1eiIble Yucia B

81 yp H N https://m.edsoo.ru/SOU3USI7V
3a/1auax U3 peaibHON KU3HU
ITpusHaku JeIUMOCTH LEIBIX

82 p a H https://m.edsoo.ru/AOG3U6L 8K
qHcel
IIpu3Haku JeIMMOCTH IEJIBIX

83 P s . https://m.edsoo.ru/P211MOF5 A
YHCeN
IIpu3Haku HeIMMOCTH LENIBIX

84 p A H https://m.edsoo.ru/K9E3B1Q9V
YHCel
[ToBTOpeHmEe, 0600IIEHNE,

85 cUcCTeMaTu3anusg 3HaHUN. https://m.eds00.ru/GOM8Z4G5W
YpaBHeHus
[ToBTOpeHue, 0600mEHNE,

86 CHCTEMAaTH3aIlnsI 3HaHUH. https://m.eds00.ru/D9I3FOWOC
YpaBHeHust
[ToBTOpeHme, 06001IEeHNE,

87 CUCTEeMAaTH3aINsI 3HAHUH. https://m.edsoo.ru/A3R0X109V
YpaBHeHust
[ToBTOpeHme, 06001IeHNE,

88 CHCTEMAaTHU3aIus 3HAaHUH. https://m.edsoo.ru/A2HO0Y2S71

YpaBHeHust



https://m.edsoo.ru/R4F4I5N4X
https://m.edsoo.ru/I9B6D2W1H
https://m.edsoo.ru/Y2G3E5Y0Q
https://m.edsoo.ru/S0U3U5J7V
https://m.edsoo.ru/A0G3U6L8K
https://m.edsoo.ru/P2I1M0F5A
https://m.edsoo.ru/K9E3B1Q9V
https://m.edsoo.ru/G0M8Z4G5W
https://m.edsoo.ru/D9J3F0W0C
https://m.edsoo.ru/A3R0X1O9V
https://m.edsoo.ru/A2H0Y2S7I

[ToBTOpenue, o6o0mEeHNE,

89 CUCTEMaTH3allHs 3HAHHI. https://m.edsoo.ru/DOJ3K INSI
YpaBHeHust
[ToBTOpeHmE, 06001IEHNE,

90 CHUCTEeMaTH3aIis 3HAHUH. https://m.edsoo.ru/M47Z7B9H9G
YpaBHeHust
[ToBTOpeHue, 06001IeHNE,

91 cucTeMaTu3alus 3HaHuH. https://m.edsoo.ru/L.7B3G6H8O
Hepasencrtpa
[ToBTOpEeHME, 0000IIEHNE,

92 cucTeMaTu3als 3HaHuH. https://m.edsoo.ru/P8S3U2747.
Hepasencrtpa
[ToBTOpeHue, o600mIEHNE,

93 cUcTeMaTu3als 3HaHUH. https://m.edsoo.ru/H5K400V7P
Hepagencrtpa
[ToBTOpeHME, 06001IEHNE,

94 CHCTEeMaTH3aIlus 3HAaHUH. https://m.eds0o.ru/TOSOW3O7E
Hepasenctpa
[ToBTOpeHnue, 06001eHNE,

95 cucTeMaTu3anus 3Hanui. CUCTEeMEBI https://m.eds00.r/Q 1 WIL6F6F
YpaBHEHUI
[ToBTOpeHnue, 060061IeHNE,

96 cucteMarusanus 3HaHuH. CHCTEMBI https://m.edsoo.ru/M3E1K6Z73Q
ypaBHEHUH
[ToBTOpeHue, 0600IIEH e,

97 . https://m.edsoo.ru/Y1W5U4M2A
cucTeMaTu3aIus 3HaHui. OyHKIHNH

98 losTopenne, obodmente, https://m.eds00.ru/S2S1Y7P7H

cucremaTusanus 3HaHuil. OyHKINU



https://m.edsoo.ru/D0J3K1N5I
https://m.edsoo.ru/M4Z7B9H9G
https://m.edsoo.ru/L7B3G6H8O
https://m.edsoo.ru/P8S3U2Z4Z
https://m.edsoo.ru/H5K4O0V7P
https://m.edsoo.ru/T0S0W3O7E
https://m.edsoo.ru/Q1W9L6F6F
https://m.edsoo.ru/M3E1K6Z3Q
https://m.edsoo.ru/Y1W5U4M2A
https://m.edsoo.ru/S2S1Y7P7H

99 Hroroas xoHTpoapHas paboTa 1 https://m.edsoo.ru/X3W9D8Z2B

100 HToroBasi KOHTpoJbHAsA paboTa 1 https://m.edsoo.ru/C2WIN2TSF
O0001menue, cucTeMaTH3aIMs

101 3HAHMHI 32 KypC areOpe! i Hatan 1 https://m.edsoo.ru/KOK5C9J8Z
MaTeMaThdeckoro aHanmmsa 10-11
KJIaCCOB
O0006111eH1E, CUCTEMATU3ALIHS

102 3HAHMHI 32 KypC areOpe! i Havan 1 https://m.edsoo.ru/B3X6R4T31
MaTeMaThdeckoro ananmmsa 10-11
KJIaCCOB

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/X3W9D8Z2B
https://m.edsoo.ru/C2W1N2T5F
https://m.edsoo.ru/K0K5C9J8Z
https://m.edsoo.ru/B3X6R4T3I




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero o0mero 00pa3oBaHust
pe3yJbTara
1 Yucna v BBIYUCIECHUS
. OnepupoBaTh MOHATHAMH: PALMOHAIBHOE U JIEHCTBUTEIBHOE YUCIIO,
' OOBIKHOBEHHAs! U JECATHUYHAs APOOb, TPOLEHTHI
1o BeimonHATE  apu@MeTHdecKkue Omepand ¢ PalUOHATIBHBIMH U
' JeHCTBUTENILHBIMU YHCIIAMU
13 BbimonuATe  npuOMMKEHHBIE  BBIYMCIEHMS, MCIOJB3Ys IpaBHUiIa
. OKpYIJIEHUS, IeJaTh IPUKUIKY U OLIEHKY pE3yJIbTaTa BEIUMCICHUN
OnepupoBaTh HOHATHUSMU: CTENIEHB C LIETIBIM I1I0Ka3aTeNeM, CTaHIapTHASI
14 (dopma 3anucu JeMCTBUTENIBHOTO YUCIIA, KOPEHb HATYPaIbHON CTENCHH;
. UCTIOJIb30BaTh MOAXOJAIIYI0 (OpMY 3alUCH JEHCTBUTENBHBIX YHUCEI
JUI PeLIeHUs IPAaKTUYEeCKUX 3a/1a4 U IPEACTaBICHUS JaHHBIX
OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAHT'€HC MPOU3BOJHHOTO
1.5 yria; WCHOJb30BAaTh 3aMUCh IPOM3BOJILHOTO yIjia dYepe3 oOpaTHbIE
TPUrOHOMETpHUECKHe (QyHKUINU
2 VYpaBHEHHs 1 HEPABEHCTBA
OnepupoBaTh NOHATUSAMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
2.1 LeJIoe, pPalMOHAJIbHOE, MPPALMOHAIBHOE YypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHUE
55 BbImonHATe 1peoOpa3zoBaHUs TPUTOHOMETPHUYECKUX BBIPAXKEHUH U
' pelaTb TPUrOHOMETPUUYECKUE YPAaBHEHHUS
BeimonzaTe npeoOpa3oBaHus LEJIBIX, panMoHaIbHBIX u
23 UPPALMOHATIBHBIX BBIPA)KEHUH M pPEIIaTh OCHOBHBIE THIBI LEJBIX,
paLMOHATIBHBIX U UPPALMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB
54 [TpuMeHsITh ypaBHEHUS U HEPABEHCTBA JUIsl PEIICHUs MaTeMaTUYECKUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX obnacreit HAayKH U peanLHoﬁ KHU3HU




MopenupoBaTh peajibHbIE CHUTYalluUd Ha SI3BIKE aiareOphl, COCTABISTH

BBIPAKCHUA, YpaBHCHHNA, HCPAaBCHCTBA 10 YCJIOBHUIO 3aJa4u,

2 UCCIIEIOBaTh IIOCTPOEHHbIE MOJENIN C HCIOJIb30BAaHWEM arrmapara
anreOpbl
3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATUSMU: (GYHKIUS, CIOCOOBI 3adaHus (yHKUUH,
3.1 00acTh ONpeneNeHnuss U MHOXKECTBO 3HaueHWH (QYyHKUUH, Tpadux
(GbyHKIIMH, B3aUMHO oOpaTHbIe (PYHKITUH
19 OnepupoBaTh MOHATUSAMHU: YETHOCTh W HEYETHOCTh (YHKIUU, HYIH
. (GYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
33 Hcnonb3oBath rpaduku QyHKIMHA 111 peLIeHns] ypaBHEHUH
34 Crpouts W 4uTaTh TrpaduKd JTUHEHHOW (YHKUIWHU, KBaIpaTUYHON
' GyHKIUH, cTeNeHHOW (QYHKLNU C LIeJBIM [T0Ka3aTeaeM
Ucnons3oBate rpaduku GyHKIMA UIsI MCCIAEAOBAHUS MPOIECCOB U
35 3aBHCHMOCTEH MpU PelIeHUU 3a7a4d U3 JPYTruX y4eOHBIX MPEIMETOB U
' peaJIbHOM JKM3HM, BbIpaXkaTb (QOpMyJaMU 3aBUCUMOCTH MEXAY
BEJTMYMHAMU
4 Havana maTematuyeckoro anammsa
il OnepupoBaTh MOHATUSIMU: TOCIEA0BATEIBHOCTh, apupMeTHdecKas u
. reoMeTpuyecKas porpeccun
OnepupoBaTh MOHATUSAMU: OCCKOHEUHO YOBIBAIOIIAs F€OMETpPUYECKast
4.2 mporpeccusi, CcyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
IIPOrpeccuu
43 3anaBath MOCIEAOBATEIHLHOCTH PA3IMYHBIMU CLIOCOOAMHU
4 Hcnonb30BaTh CBOMCTBA IOCIEAOBATEIBHOCTE W MPOrPECCUN  JUIS
' pellIeHUs pealbHBIX 3a7a4 MPUKIAIHOTO XapaKTepa
5 MHoOkecTBa U JOTHKa
5.1 OnepupoBaTh NOHATUAMHU: MHOXECTBO, OIIEpAL[MN HAJl MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar sl ONUCAHUS
5.2 peanbHbIX NPOILIECCOB W SIBICHWH, MPU PELICHUM 3aJad U3 JpPyTHX
y4eOHBIX IPEAMETOB
53 OnepupoBaTb MOHATUSAMU: ONPEACIECHUE, TEOPEMA, CIEICTBUE,

J0Ka3aTCJIbCTBO




11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHO MPOrPaMMbl CPeTHET0 001IIero 06pa3oBaHMs

1

Yucna ¥ BEIYMCICHUS

1.1

OHCpI/IpOBaTB MNOHATHUAMU: HATYPAJIBbHOC, LICJIOC YUCIIO; UCIIOJIb30BATb
IMPU3HAKHU ACIUMOCTH LCJBIX YHUCCII, PA3JIOKCHUC 4YHCJIa HAa IPOCTHIC

MHOXXHUTCINU OJI pCIICHUA 3a1a4

1.2

OHepI/IpOBaTB MOHATHUEM: CTCIICHDb C pPAallMOHAJIbHBIM IMOKA3aTCJICM

1.3

OnepupoBaTh MOHATUSIMHU: Jorapudm uucia, JOECATHUHBIE U

HaTypaJbHbIE JTOTapU(MBI

YpaBHEHHUs U HEPABEHCTBA

2.1

[IpumeHsATH CBOMCTBAa CTENMEHW JUIs NpPeoOpa3oBaHUs BBIPAKEHHIH,
ONIEpUPOBATh MOHATHAMH: MOKa3aTeIbHOE YPaBHEHHE U HEPABEHCTBO;

peuiaTb OCHOBHBIC THIIbI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB

2.2

BrimonHATe npeobpa3zoBaHMs BBIpaKEHHM, COAEPIKAIUX JOrapu(pMBbl;
ONEpPUPOBaTh  TMOHATUSAMHU:  JIOTApU(PMUYECKOE  ypaBHEHUE WU
HEPaBEHCTBO; pellaTh OCHOBHBIE THIIBI JOTapU(PMHUUECKUX YpaBHEHUN

Y HEPaBEHCTB

23

Haxonuts pemenust npocTeUInX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh MNOHATHSMM: CHUCTEMA JIMHEHHBIX YpaBHEHMM U €€
pEIIEeHNE; HCIIONIB30BAaTh CUCTEMY JIMHEWHBIX YPAaBHEHUM IS PEILCHUS

MPAaKTUYCCKUX 3aaa4d

2.5

Haxomute pelieHuss HPOCTEMIIMX CHUCTEM U COBOKYIIHOCTEH

paloHaIbHBIX YPAaBHEHUHM U HEPABEHCTB

2.6

MopenupoBaTh peajbHbIE CUTYyallMH Ha SI3bIKE alreOpbl, COCTABIATH
BBIPA)KEHMS, YPABHEHMS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBUIO 3aJ1a4u,
HCCIEA0BaTh ITOCTPOEHHBIE MOJENHM C HCIIOJIb30BAHMEM arapara

anreOpbl

OyHKIMH U TpaduKh

3.1

OmepupoBaTh TOHATHAMH: TepUOAMYEcKass (QYHKIHSA, HPOMEKYTKH
MOHOTOHHOCTH (D)YHKIIUH, TOUKU dKCTpeMyMa (hyHKIUH, HAUOOJIbIIee U

HanMMCHBIICC 3HAYCHU A (bYHKI_[I/II/I Ha ITPOMEIKYTKE; UCITIOJIb30BATh UX IJIA




uccliieioBaHus (PyHKIUH, 3aJaHHOH rpadukom

OmnepupoBaTh MOHATHSIMU: TpaQUKH MOKA3ATEIHFHOM, JTOrapru(MUIecKon

3.2 U TPUTOHOMETpUYECKHX (DYHKIHMI;, M300paxkaTh WX HAa KOOPAMHATHOU
IUIOCKOCTHU U MCIOJIb30BATH JJISl PEIIEHUS] YPABHEHUI U HEPABEHCTB
N300paxxaTh Ha KOOPJMHATHOW TUIOCKOCTH TpaduKd JIMHEHHBIX
33 YpPaBHEHUH M HCIIOJIb30BaTh MX JJIs PELIEHUS CUCTEMBI JIMHEHHBIX
YpaBHEHUU
14 Hcnonb3oBate Tpaduku (YHKIMNA A7 UCCIEAOBAHHS IPOLECCOB U
' 3aBUCHUMOCTEH U3 IPYTUX YUeOHBIX NUCHUIUIMH
4 Haygaya maTemMaTH4yeckoro ananmsa
OnepupoBaTh NOHATHUSMHU: HENpepbIBHAS (QYHKIMS, MPOU3BOAHAS
4.1 (YHKIMH; HCIONIB30BaTh TEOMETPUYECKHM M (U3WYECKHH CMBICIT
IIPOU3BOJHON ISl PELICHHUS 3a4a4
42 HaxomuTe TpOW3BOIHBIE DIIEMEHTAPHBIX  (DYHKIUH, BBIYHACIATH
' MIPOM3BOIHBIE CYyMMBI, POU3BECHHUSI, YACTHOTO (DYHKIUI
Hcnonp30BaTh MPOU3BOAHYIO [UIsl HUCCIENOBaHHs (YHKIUU Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSATDH PE3YJIbTAThI UCCIIEI0BAHUS
K IIOCTPOCHHIO TPapuKOB
44 Hcnonbs3oBaTh NPOU3BOAHYIO JJI HAXO0KJICHUS HAUITY4IlIEro PerieHus
' B IIPUKJIAJIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKHX, 3a7ja4ax
45 OnepupoBaTh MOHATHAMHU: IEPBOOOpa3HAass M HMHTErpayl; MOHUMATh
' T€OMETPUUYECKUIN B (PU3NUECKHI CMBICT HHTETpaja
46 Haxomuts mnepBooOpasHble 3JIEMEHTApHBIX (QYHKIMHA, BBIYUCIATH
. uHTerpai o gopmyne Hetorona — JleitOnuma
47 Pemate npuknaasele 3a1a4u, B TOM YUCII€ COLUAIBHO-O9KOHOMHYECKOTO

U (prU3n9IecKoro xapakrepa, CpeJICTBAMH MaTeMaTHIeCKOro aHAIHN3a




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Kon
1 Yucna 1 BBIYUCIICHUS
Pammonanbhele  uncna. OOBIKHOBEHHblE U JECATUYHbIE JApOOM, MPOLEHTHI,
OeCKOHEUYHbIE  MepHoguYeckue Jpobu. Apudmerndyeckue omnepanuu  C
1.1 palnMoHaIbHBIMU YHCIIAMU, TPe0Opa30BaHUs YMCIOBBIX BelpakeHU. [Ipumenenue
npobeil U MPOLEHTOB Ul pelIeHUs MPUKIAAHBIX 3a7ad U3 Pa3IM4HbIX OTpaciei
3HAHUW U pEeAIbHOW JKU3HU
JeiictBuTenpHple  4uciaa.  PanMoHanbHBIE M MPpPAlMOHAIBHBIE  YHCIIA.
1.2 Apudmernueckue omnepanuu C JACHCTBUTENBHBIMH 4HchIamu. [IpubmmkEHHBIC
BBIYMCIICHUS, TIPAaBUIJIA OKPYIJICHHUs, IPUKHUIKA U OLICHKA Pe3yJIbTaTa BEIYACICHUN
Crenenp ¢ nenslM nokasareneM. CranaapTHas ¢Gopma 3alucH AeHCTBUTEIBHOIO
1.3 yrcna. VMcnonp3oBaHue NOAXOAAIEH GOPMBI 3aMUCH JEHCTBUTENBHBIX YHCEN IS
pEIICHNs TPAKTUYECKUX 3a7a4 U IIPEICTABJICHUS JaHHbBIX
L4 Apudmerndeckuii KOpeHb HaTypalbHOU cTeneHu. [leiicTBus ¢ apudpMeTUIeCKUMHU
' KOPHSIMH HaTypaJbHOU CTEIIEHU
s CuHyC, KOCHMHYC M TaHI€HC 4YMCJIOBOIO apryMeHTa. ApPKCHUHYC, AapKKOCHHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa
2 YpaBHEHHUsI 1 HEpABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHBIE TPe0Opa30oBaHuUs
> [Ipeobpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
' TPUTOHOMETpUYECKHE (POPMYJIbI
)3 VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellleHHEe HepaBeHCTBa. Meton
' HUHTEPBAJIOB
24 Perienue nenbIx U IpoOHO-pAIMOHANIBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemenne nppanroHalbHbIX YPaBHEHUN 1 HEPABEHCTB
2.6 Peienue TpuroHoMeTprUUECKUX YpaBHEHUM
57 [IpumeHeHNe ypaBHEHUN M HEPAaBEHCTB K PEIUICHUI0 MATEMAaTUYECKUX 3aJad U

3a7a4 U3 pa3IMYHBIX 00JacTel HAYKU M pealbHOU KU3HU




3 OyHKIMU U TpaduKu
31 Oynkius, crnocods! 3ananus Gynkmun. ['paduk yHxmum. B3anmuao oOpaTHBIE
' byHKIIUN
32 OO6nacte ompeaeneHUs M MHOXECTBO 3HaueHW QyHkuuu. Hynmu dyHKumm.
' [TpomexyTKH 3HAKONOCTOSHCTBA. YETHBIE 1 HEUETHBIC (PYHKIIUU
13 CrenenHas (yHKUMS C HAaTypaJbHBIM W IIeNbIM TOKa3areneM. EE cBoiicTBa
' rpaduk. CBoicTBa U TpadUK KOPHS 1-0i CTETICHU
14 TpuronomeTrpuyeckasi OKpy»KHOCTb, OIIpPe/IeJICHHE TPUTOHOMETPHUUECKUX (PYHKIIHIMA
' YHCJIOBOI'O apryMeHTa
4 Hayana maTemaTnueckoro aHaausa
il [TocnenoBarenbHOCTH, CIOCOOBI 3a/aHUs MOcCienoBaTeIbHOCTEH. MOHOTOHHBIE
' MOCJIEZI0BATEIbHOCTH
Apudmernueckass W TeoMeTpHuUecKas Mporpeccud. beckoHeyHO yObIBaromias
42 reoMerpuueckas mnporpeccus. Cymma 6eCKOHEYHO yObIBaIOIIeH reOMeTpHUeCKO
' nporpeccun. @opMyiia CIIOXKHBIX IpoOLEHTOB. Mcrnonb3oBaHue nporpeccuu s
pelIeHus pealibHbIX 3aJa4 MPUKIIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKa
MHo)kecTBO, oOIepauuy Haja MHOXecTBaMu. Jluarpammel Oinepa — Benna.
5.1 [IpuMeHeHHE TEOPETHKO-MHOKECTBEHHOI'O ammapara JJis ONUCAaHUS pPealbHbIX
MIPOLIECCOB U ABJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
52 Omnpenenenue, Teopema, CIeACTBUE, T0KA3aTEIHCTBO
11 KNIACC
Kon IIpoBepsiemMblii 3JIEeMEHT COAEePKAHUSA
1 Yucina v BBIYUCICHUS
1.1 HarypanbHble 1 nenbie ynucna. [IpuzHaku 1eIUMOCTH LEIbIX YUCEeN
1.2 Crenens ¢ pallMOHAIBHBIM MOKa3zaTeneM. CBOMCTBA CTETICHU
1.3 Jlorapudm yucna. JlecaTnynsie ¥ HaATypajJbHbIE JOrapu(MbI
2 VYpaBHEHMS U HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BBIPAKEHHUN, COACPIKAIIHX JIOTAPU(HMBI
55 [TpeoOpa3oBaHue BBIpAXKEHUN, COACPIKAIINX CTENICHH C PAI[HOHAIEHBIM
' MOKa3aTeseM




2.3

IIpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB

24 Iloka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
"6 CucreMbl JHMHEHHBIX YypaBHEHMH. PelleHue NpUKIAIHBIX 3a7ad C IOMOLIBIO
' CHUCTEMBbI JINHEHHBIX YPaBHEHU
2.7 CucreMbl U COBOKYITHOCTH PallMOHAIIbHBIX YPABHEHUI U HEPABEHCTB
)3 [IpumeHeHre ypaBHEHUH, CHCTEM M HEPABEHCTB K PEIICHHUI0O MaTeMaTHUYEeCKHX
' 3ajlay M 3a]1a4 U3 Pa3IUYHbIX 00JacTel HAyKU U peaibHOU )KU3HU
3 OyHKIMK U TpaduKH
Oynkius. Ilepuonnueckue QyHkuuu. IIpoMexyTKn MOHOTOHHOCTH (DYHKIIUH.
3.1 Maxkcumymbl 1 MUHUMYMBI (QyHKIMu. HanmOonpliee w HauMeHbllee 3HAYCHHE
(GYHKLIMU Ha IPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpaduKu
33 [TokazaTenpHas u orapudmudeckas QyHKIIUN, KX CBOWCTBA U TPapUKH
34 Hcnonp3oBanue rpadukoB QYHKIIHH 1715 pellieHus] ypaBHEHUHN U TMHEHHBIX CUCTEM
Ucnonws3zoBanne rpadukoB (QyHKIUN A9 KCCIAEAOBAaHUS TPOLIECCOB U
3.5 3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPH PELICHUWH 33Jad U3 APYTUX y4eOHbBIX
MPEIMETOB U PEATbHOM )KU3HHU
4 Havana matremaTn4eckoro aHanmnsa
4.1 HenpepoiBHble QyHKIMN. MeTOA HHTEPBAJIOB JJIs pEIICHNs] HEPABEHCTB
4.2 [TpousBonHas Gpyukuuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI TPOU3BOIHON
43 [Tpou3BoHbIe 3IeMEHTApHBIX (QyHKUIUH. POpMyNbl HAXOXKICHHUS MPOU3BOIHON
' CYMMBI, IPOU3BEAECHUS U YACTHOTO (DYyHKIIMH
[IpumeHeHre NPOU3BOMHOM K HCCIENOBAaHUIO (PYHKIMA Ha MOHOTOHHOCTh U
4.4 sKCTpeMyMbl. HaxoxieHrne HanboIbIIero 1 HauMEHbIero 3Ha4eHus: pyHKIUU Ha
OTpE3Ke
[IpumeHeHne MPOW3BOJHOM JUISI HAXOXKJIEHUS HAWIY4YLEro pelIeHus B
4.5 NPUKJIAJHBIX 3aJadax, I ONPEIEJICHHs CKOpPOCTH IIpolecca, 3aJaHHOIo
bopMmyIoil unu rpapukom
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HBIX
47 Wuterpan, ero reoMeTpudeckuii 1 Gpu3nMUecKuii cMbICi. Bpruncienne mHTErpaiga

o ¢popmyne Herorona — Jlelioauma




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon
NMpoBePsSIEeMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBaHUSA K IPEAMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NMPOrPaMMbl CPeIHEro
o011ero oopa3oBaHus

Brnanenue meromaMu JOKa3aTeibCTB, aJrOPUTMAMHU PEIICHHS 3ajad;
yMeH#e (HOpMyIHpOBaTH M ONEPUPOBATH MOHATHUSIMH: OTPEICIICHUE,
aKCcMoMa, TeopeMa, CIICJICTBUE, CBOWCTBO, MPH3HAK, JTOKA3aTEIbCTBO,
paBHOCHIBHBIE  (DOPMYITHPOBKY; OPUMEHATh  WX;  YMEHHUE
dbopMyIHpoBaTh 00paTHOE W TPOTHUBOIOJIOKHOE YTBEPXKICHHUE,
MPUBOJIUTL TMPUMEPHl W KOHTPIPHUMEPBI, HKCIIOJIB30BATh METO/T
MaTeMAaTUYeCKON MHIYKIIMU; TPOBOIUTH JIOKA3aTeIIbHBIC PACCYKICHHUS
MpU  pPEIICHUH 3a/ad, OICHUBATh JIOTUYECKYIO0 MPaBUIBHOCTh
paccyXIeHHIi; yYMEHHE OIEepPHUpPOBATh TMOHATHSIMH: MHOXECTBO,
MMOJIMHO’KECTBO, OTEPAIlUU HAJ MHOXKECTBAMHU; YMEHHE HCIOIH30BATh
TEOPETUKO-MHOXKECTBCHHBIM ~ anmapaT JUIsl ONHCAHUS  PealbHBIX
MIPOLIECCOB U SIBJICHUM W TPU PEUICHUH 33]1a4, B TOM YHCJIE U3 JPYTHX
y4eOHBIX MTPEIMETOB; YMEHHUE OTIEPHUPOBATH MMOHITUAMU: Tpad), CBAZHBIN
rpad, nmepeBo, WK1, Trpad HaA IJIOCKOCTH; YMEHHE 3a/1aBaTh U
OMHCHIBATh Tpadbl Pa3TMIHBIMU CITIOCOOAMM; UCTIONB30BaTh Tpadbl IPH

pelieHuu 3a1a4y

YMeHue onepupoBarh MOHATUAMU: HATYPAIbHOE YHUCIIO, LEJIOE YUCIIO,
CTEITIEHb C LEJIBIM [T0OKA3aTeIeM, KOPEHb HaTypaabHOU CTEIIEHH, CTCIICHb
C PpalMOHAIBHBIM  IIOKa3aTelleM, CTENeHb C JACUCTBUTEIbHBIM
nokaszarenaeM, JiorapuMm 4yuciaa, CHHYC, KOCHHYC U TaHIE€HC
IIPOU3BOJIBHOIO YMCJIA, OCTATOK I10 MOAYJIO, PAlMOHAIBHOE 4YHCIIO,
WPPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATYpPaJIbHBIX,  LEJbIX,
palMOHAIbHBIX, JCHCTBUTEIBHBIX YHUCEI; YMEHUE HCIIOJIb30BaTh
MPU3HAKU JEMMOCTH, HAUMEHBIINNA OOLIUIl 1eIUTeNh U HauMEHbIee
of1iee kpaTHOe, aropuT™ EBKIIMAa mpu peneHny 3a/1a4; 3HaKOMCTBO
C pa3IMYHBIMU TO3UIMOHHBIMM CHUCTEMaMH CYHUCIICHMS; YMEHHE
BBINOJIHATH BBIYMCICHUE 3HAUEHUI U IpeoOpa30BaHUs BBIPAKEHUN CO

CTEeNEeHsIMH U JiorapudmMamu, npeodpazoBaHus APOOHO-paIlMOHATBHBIX




BBIPAKEHUI; YMEHHUE ONEPUPOBATH MOHATUSMU: MOCIEA0BATEIbHOCTD,
apupmeTHyeckass ~ Oporpeccusi,  IeOMETpHuYecKas  Iporpeccus,
OecKOHEYHO yObIBarollasi TIeOMEeTpUYecKass IpOrpeccus; yMeHHe
3a]aBaTh  IIOCJIEJOBATEIBHOCTH, B TOM UHUCJIE€ C IIOMOIIBIO
PEKYppEHTHBIX  (GOpMyJ;  yMEHHE  ONEpUpOBaThb  MOHATUSAMHU:
KOMIUIEKCHOE YHCIIO, CONPSLKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, opma 3alucy KOMIUIEKCHBIX YHCe
(reomeTpuyeckas, TpUTOHOMETpUYecKas W ainreOpandeckas); yMeTh
MIPOU3BOJUTH apu(MeTndecKue AeUCTBUSA ¢ KOMIUIEKCHBIMU YHCIIaMU;
INPUBOJUTh  NPUMEPHI  MCIOJIB30BAaHUS  KOMIUIEKCHBIX  YHCEI;
ONEepUpPOBaTh MOHATUSAMU: MaTpuua 2xX2 u 3%3, omnpenenuTenb

MaTpulbl, FeOMeTpI/ILIeCKI/Iﬁ CMBICJI OTIPCACIIUTECIIA

YMeHue onepupoBaTh NOHATHUSAMHU: pallMOHAIbHBIC, UPPALIMOHAJIbHBIE,
[I0Ka3aTeIbHbIE, CTETIEHHBIE, Jorapu(pMHUUECKHUE, TPUTOHOMETPUUYECKUE
YpPaBHEHHs M HEPABEHCTBA, HX CHUCTEMBI; YMEHHE OIEPUPOBATh
MOHSTHUSIMU: TOXJIECTBO, TOXK/IECTBEHHOE NTPeoOpa3oBaHNe, ypaBHEHUE,
HEPABEHCTBO, CUCTEMA YpPaBHEHHWH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YPAaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE pellaTb YypaBHEHMS,
HEPABEHCTBA M CUCTEMBI C MOMOIIBIO PA3IUYHBIX NMPUEMOB; PELIATh
YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI C IIapaMETPOM; NPUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJI PELICHHUS] MaTEMaTHYECKUX

3a7a4 ¥ 3a/1a4 U3 PA3IMIHbIX 00JIaCTe HAYKH U pPeaIbHOM KU3HH

YMeHue onepupoBaTh MOHATUSAMH: (YHKIHS, YETHOCTh (DYHKIHH,
MEPUOTNIHOCTD (DYHKIMH, OTPAaHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTB
(byHKIMH, SKCTpeMyM (QYHKIIMK, HauOOJIbIIIee U HaUMEHbIIIee 3HAaUeHUS
GYHKIIMM HAa TPOMEXKYTKE, HENpepbhiBHAS (QYHKIHNS, aCUMITOTHI
rpadpuka (yHKOMM, TepBas M BTOpas MPOU3BOAHASA (DYHKIHH,
TEOMETPUUYECKHUIN M (U3MUECKUI CMBICI POU3BOHOM, IIEpBOOOpa3Has,
OTpeNIeNEHHBIA HMHTErpajll; YMEHHE HAXOAWUTh AaCUMITOTHI Tpaduka
(GYHKIMW; YMEHUE BBIYHCISTH MPOU3BOIHBIC CYMMBI, MTPOU3BEACHUS,
YaCTHOTO U KOMITO3UIIUH (PYHKIUI, HAXOAUTh ypaBHEHHUE KacaTeIbHON
K TpaduKy QYHKIMU; YMEHHE HaXOIUTh MMPOU3BOIHBIC dJIEMEHTAPHBIX
(GyHKUMHA; YMEHHE HCHOJb30BAaTh IMPOU3BOAHYIO Ui HCCIIEJOBAHUS
(byHKIMN, HAXOIUTh HAMOOIBIIKE U HAUMEHBIIINE 3HAUYCHUS (yHKIIHA;,
CTpOUTh TpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM  armapara

MaTEMaTUYCCKOI'O aHaIn3a; IPUMCHATD IIPOU3BOAHYTO I HAXOXKACHUSA




HaWjIy4dlllero pPEIICHHUs B MPUKIAIHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHMUECKUX U (PU3NYECKHX 3a/1a4axX; HAXOAUTh IJIOIAIU U 00bEMBI
(buryp ¢ HOMOIIbIO UHTETpaja; MIPUBOIUTE IPUMEPHI MATEMATUYECKOTO

MO/JICIMPOBAHUS ¢ MOMOILBIO AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTb NOHATUAMM: Tpapuk (yHKOUM, oOpaTHas
GbyHKIMA, KOMIO3UIUS (HYHKIHHA, THHEHHAs (YHKINS, KBaJpaTHIHAS
GyHKUMSA,  pauMoOHaJIbHAas  (QYHKUUS,  CTeNeHHas  (yHKUus,
TpUTOHOMETpHUYEeCKHe (YHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GyHKIMH, IOKa3aTeabHass W Jorapupmuueckas (QyHKLIUHU; yMEHHE
CTpOUTH TpadUKU U3yYEHHBIX (PYHKIHMA, BBIOIHATH MpeoOpa3oBaHus
rpaduKoB (GYHKLIUH, UCTIOJIB30BAaTh T'PaQUKH s U3yUEHHs IPOLIECCOB
Y 3aBHCHMOCTEH, IPY PEIICHUH 33/1a4 U3 IPYTHX y4eOHBIX MMPEIMETOB
M 3a/7a4 U3 peaJbHON JKU3HU; BBIpaXKaTh (HOpMyJaMH 3aBHCHMOCTH
MEX]ly BETMYMHAMU; UCTIOIb30BaTh CBOMCTBA U TpapuKy GyHKIMHA 1st
peleHus ypaBHEHUH, HEpaBEHCTB U 33]1a4 ¢ TapaMeTpaMu; H300paxarb
Ha KOOPAWHATHOM INIOCKOCTH MHOXKECTBA PEIICHUM ypaBHEHUH,

HCPABCHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a/ladll Pa3HBIX TUIOB (B TOM YHUCIE Ha
MIPOILEHTHI, JOJIH U YaCTH, Ha IBUKEHHE, padOTy, CTONMOCTh TOBapOB U
YCIIyT, HaJIOTH, 3a]Ja4i U3 00J1aCTH YIIPaBIICHUS TUYHBIMHU U CEMEHHBIMU
(uHaHCAMH); COCTABIATH BHIPAKEHUS, YPABHEHHUs, HEPABEHCTBA M MX
CUCTEMBI 0 YCJIOBUIO 33/1a4d, UCCIIENOBATh MOJYYEHHOE PELICHUE U
OLIEHUBATh MPABIONON00OHOCTh PE3yJIbTAaTOB; YMEHHE MOJIEIUPOBAThH
peanbHble CUTyalluu Ha S3bIKE MATEMAaTHUKH; COCTABJIATH BBIPAXKEHUS,
YpaBHEHHUs, HEpPaBEHCTBA W HX CHUCTEMBI [0 YCIOBUIO 3aJauH,
WCCIEeA0BaTh IOCTPOECHHBIE MOJENM C HCIOJIb30BAHMEM allapara

anreOpbl, UHTEPIPETUPOBATH MOTYYSHHBIH pe3yabTaT

YMeHue onepupoBaTh IMOHATUSAMH: CpelHee apu(MeTHUecKoe,
MeraHa, HauOoJblllee U HaMMEHbIlee 3HAaUeHUs, pa3Max, JAUclepcus,
CTaHJapTHOE OTKJIOHEHHWE YHWCIOBOrOo HaOopa; yMEHHE H3BIIEKATh,
UHTEPIPETUPOBATh WH(OPMALINIO, TPEICTABICHHYIO0 B Ta0iMLax, Ha
nuarpammax, rpadukax, OTpakarollyto CBOMCTBA peaslbHBIX MPOLIECCOB
U SBJIEHUH; NPEICTaBIATh HHPOPMAIMIO C MOMOUIbIO TabIuI u
auarpamm; MCCIeA0BaTh CTaTUCTUYECKUE JaHHbIE, B TOM 4YHCIE C
MPUMEHEHUEM TIpaUUYecCKuX METOJO0B U DBJIEKTPOHHBIX CPEICTB;

rpa(bnqecxn ucCjacaoBaTb COBMECCTHBIC HaGHIOIleHI/IH C IIOMOIIBIO




JarpaMM pacCenBaHUs U JIMHEMHOW PErpeccun

YMeHne onepupoBaTh MOHATHAMU: CIyYalHBIM ONBIT W CIy4YalHOE
COOBITHE, BEPOSTHOCTb CIIy4allHOrO COOBITHSA; YMEHHUE BBIUUCIIATH
BEPOSTHOCTh C HCIIOJNIB30BaHUEM TPaPHUECKUX METOJIOB; MPUMEHSTH
(bopMyJIbl CIOXKEHHUS M YMHOKEHHsI BEPOSTHOCTEH, (popMyily MOTHON
BEpOSTHOCTH, opMyiry bepHymim, KkKoMOMHATOpHBIE (GAKTHI U
(GopMyJbl; OIIEHHBAaTh BEPOSATHOCTH pEAlbHBIX COOBITUH; yMEHUe
ONEpUpPOBATh IOHATHAMM: CiydaliHas BEJIMYMHA, PpaCIpEICIICHHUE
BEPOATHOCTEM, MaTEMaTUIECKOE OKUIAHNE, JUCIIEPCUS U CTaHIaPTHOE
OTKJIOHEHHE CIlyJYailHOH BeNMYMHBI, (YHKIHUW paclpelesieHus] |
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0Ka3aTeJbHOTO M  HOPMAJBHOIO
pacupenesieHnid; YMEHHE HCIIOIb30BAaThb  CBOWCTBA  M3YYECHHBIX
pacnpeneNeHnii UIsl peIeHus 3a/1a4; 3HAKOMCTBO C MOHATHSMU: 3aKOH
OOJNIBIIIMX YHWCENl, METOJbl BHIOOPOUYHBIX HCCIICOBAHUI; yMEHHE
IPUBOAUTH TPUMEPHI MPOSBICHHUA 3aKOHAa OOJIBIIMX YHCENl B
MPUPOJHBIX W OOILIECTBEHHBIX SBJICHUIX; YMEHHE OIEpPUpPOBATh
MOHATUSMM: COYETAaHHE, IEPECTAaHOBKA, YHUCIO COYETAHHH, YHUCIIO
NepecTaHoBOK; OMHOM HbIOTOHA; yMEeHHE MPUMEHATh KOMOMHATOPHBIE
(bakThl U pacCyXKIeHUs Ul peIleHUs 3a1ay; OLEHUBATh BEPOSITHOCTH
peambHBIX  COOBITHIA; COCTaBISTH BEPOSTHOCTHYIO MOJENb U

HMHTEPIPETUPOBATH MOJTYUYEHHBIN pe3yabTaT

YMeHHne onepupoBaTh MOHATUSMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yIJa, IUIOCKMH Yrod,
JNBYT'PAaHHBI yroJ, TPEXTPAHHBIA YIroOJ, CKPEIIMBAKOLIUECS MPSMBIE,
MapaieTbHOCTh U NEPIEHAUKYIISIPHOCTD MPSMBIX U MIOCKOCTEN, Yrod
MEXIy MPSMBIMHU, YTOJI MEXAY MPSMOM M IUIOCKOCTBIO, YTOJ MEXIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 0 TNIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh
MpU pEelICHUH 3a/1ad M3y4eHHbIEe (PAKThI U TEOPEMBI IIAHUMETPHUH;
YMEHHE OLIEHUBATh pPa3Mepbl 0OBEKTOB OKPY’KAIOLIEro MUPA; CTPOUTH
MaTEMaTUYECKUE MOJEIN C IOMOUIbI0 I'€OMETPUUYECKUX MOHATUH U

BCJIIMYMH, PCIIAaTh CBA3aHHBIC C HUMU MPAKTHYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL (GUTYPBL, 00bEM GUTYDBI,
MHOT'OTpaHHUK, IPaBUJIbHBII MHOTOI'PAHHUK, CEUEHUE MHOTOTPaHHUKA,
Ky0, mapamienenurnes, NpusMa, nupamunaa, ¢urypa M MOBEPXHOCTh

BpallleH!sl, LWIMHAP, KOHYC, map, cdepa, miomanb chepsl, mIomaib




MOBEPXHOCTH NMHUPAMUbI, IPU3MBI, KOHYycCa, IIMINHApPA, 00bEM KyOa,
IPSIMOYTOJIBHOTO Napajuleenunesia, TMpaMubl, IpU3Mbl, [UIUHADPA,
KOHYyca, 111apa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHUSI KOHYCa U LUJIUHAPA,
IapajuleJIbHblE OCHM WM OCHOBAHUIO, CEYEHHE I1apa, IJIOCKOCTD,
Kacawomascs cdeppl, UUIUHAPA, KOHYCa; YMEHHE CTPOUTH CEUEHHUE
MHOTOIpaHHHKA, 1300paXkaTb MHOTOTPAHHUKH, (DUTYPBI U TIOBEPXHOCTH
BpAllleHUs, UX CEUEHHUS, B TOM UHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX
CpEACTB; yMEHHME MPUMEHSTh CBONCTBA TI'E€OMETPUYECKHUX (Uryp,
CaMOCTOSITENIbHO (POPMYJIMPOBATh OINpEIENIEHUsT U3ydaeMbIX (uryp,
BBIIBUTATh THUIIOTE3bl O CBOMCTBAX M IPU3HAKAX TIE€OMETPHUYECKHUX
¢uryp, 0OOCHOBBIBaTH WJIM OIPOBEpPrarb HX; yMEHHUE IPOBOIUTH
kinaccuukanuoo (GUryp mHo pa3iMyHBIM [IPU3HAKAM, BBIIOIHSITH

HCO6XOI{I/IMBIC AOMOJHUTCIIBbHBIC ITIOCTPOCHUA
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YMeHue omepupoBaTh MOHATHSAMH: JBW)KCHHE B TIPOCTPAHCTBE,
TapajuIeNIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHUe IMOA00Ws, MOAOO0HBIE (UTYPBI, YMEHHUE
pacro3HaBaTh paBHbBIC U TIOJJOOHBIE (PUTYPBI, B TOM YHCIIE B MPHPO/IE,
HCKYCCTBE, apXUTEKType; HCIIOIH30BATh TCOMETPHUECKHUE OTHOIICHUS
NP PEIICHUH 3a/1a4, HaXOJUTh I'€OMETPUYCCKHE BEIUYMHBI (JITMHA,
yToJI, IJIOMm@aAb, O0BEM) MPU PEIICHUU 33Jad U3 JIPYTHX YIeOHBIX
MPEIMETOB U M3 PEaTbHOM KU3HHU; YMEHUE BBIYUCIIATH TE€OMETPUICCKHE
BEITMYMHBI (JUTMHA, YTOJ, IJIOMAdb, 00BEM, TUIOMIAb MOBEPXHOCTH),
UCTIONB3ysl M3YYeHHBbIC (HOPMYIBI U METOIBI, B TOM YHCJE: IUIOIIAIb
MMOBEPXHOCTH MIUPAMHUJIBI, IPU3MBI, KOHYCa, IMIMHPA, TUIOIMAIbL Cheph;
00BEM KyOa, PSMOYTOJIBHOTO MapauIeseuea, THPaMUAIb, TPU3MBI,
WIMHApPA, KOHyCa, IIapa; YMEHHE HaXOIWTh OTHOIICHHE OO0BEMOB

MoI00HBIX puryp

YMenue omnepupoBaTh  MOHATUSMHU:  MPSIMOYTOJbHAas — cHUCTEMa
KOOpJUHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa

BEKTOPOB, MMPOU3BEJICHHE BEKTOpA HA YKCIIO, PA3JIOKEHHE BEKTOpa IO

12 0a3ucy, CKaJIIpHOE NPOU3BEICHUE, BEKTOPHOE IMPOU3BEACHHUE, YTOJ
MEXIy  BEKTOpaMH; yMEHHE  MCIOJb30BaTh  BEKTOPHBIA U
KOOPJAMHATHBIA METOJ JUIsl pElICHUs TEOMETPUUYECKUX 3a7ad U 3ajJiay
JIPYTUX YY4EOHBIX MTPEIMETOB

3 VYMeHune BbIOMpaTh TOAXOASIIUA METOJ Ui PEIICHUS 3aayu;

INOHUMAHHUEC 3HAYUMOCTU MATCMATUKU B MU3YUCHUH IIPUPOJHBIX U




OOLIECTBEHHBIX IPOIECCOB M SBJICHMI; YMEHHE paclO3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE, YMEHHUE IIPUBOIUTH
IIPUMEPBl  MAaTE€MAaTHYECKUX OTKPBITHM POCCHUMCKOM U MHMPOBOM

MaTeMaTH4YeCKOM HAayKHn




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

Koxn

1 Yucna v BBIYUCIECHUS

1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku 1eIMMOCTH UEbIX YHACEeIT

- Panmonanshbple  uncia. OOBIKHOBEHHbIE M JECATHYHBIE JIPOOM, IPOLEHTHI,
. OeCKOHEUHbIE IEPUOTUYECKUE IPOOH

13 Apudmernueckuil KopeHb HaTypaibHOI creneHu. [eiicTBus ¢ apudMeTHUEeCKUMU
' KOPHSIMHM HaTypalbHON CTENEHU

L4 Crenenp ¢ wnensiM mnokazaTteneM. CTeNeHb C PpPalUOHAIBHBIM IOKa3aTEJIEM.
' CBolicTBa CTENIEHU

s CHHyC, KOCHMHYC M TaHI€HC YHCIOBOIO AapryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIOBOIO apryMeHTa

1.6 Jlorapudm uncna. [lecaTndynble U HaTypaibHbIE JOTapupMBbI

JeiicTBuTenpHble 4Hcaa. Apu]MeTHUecKue onepauuud ¢ JACHCTBUTEIbHBIMU
1.7 yuciaamu. [IpubnuxEHHble BBIYMCICHUS, IPABUIA OKPYIJICHUS, IPUKUIKA U OLICHKA
pe3ynbTara BEIUMCIICHUN

1.8 [IpeobpazoBanue BoIpaKeHUN

1.9 KommiekcHbie uncna
2 YpaBHEHMsI U HEPABEHCTBA

2.1 L{enbie u qpoOHO-palMOHATBHBIC YPaBHEHUS

2.2 HppannoHanbHble ypaBHEHUS

2.3 TpuronomeTpudecKkue ypaBHEHHs

24 [TokazarenbHble U IorapuPMUUECKUE YPABHEHUS

2.5 Lenbie 1 1poOHO-palIOHATIEHEIE HEPABEHCTBA

2.6 UppanmonanbHbie HEpaBEHCTBA

2.7 [Toka3zaTenbHbIE U JTOrapuPpMHUYECKIE HEPABEHCTBA

2.8 TpuroHomeTpruuecKue HEPABEHCTBA

2.9 CucreMsl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHMSI, HEpPAaBEHCTBA U CUCTEMBI C TTapaMeTPaMHU

2.11

Martpuiia cucTeMbl JIMHEHHBIX ypaBHEeHUH. OnpeaenuTeb MaTPHIIbI




3 OyHKIMU U TpaduKu
31 Oynkius, crnocoOs! 3amanus ¢GyHkud. ['paduk ¢yHkumu. BzanmHO oOpatHbIE
' ¢ynkiuu. UérHeie u Heu€THbIe QyHKIMH. [leproanueckue GyHKINN
OOGnactp omnpeneneHuss U MHOXKECTBO 3HaueHMH ¢yHkuumu. Hymum QyHKium.
12 [IpomexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' Maxkcumymbl 1 MUHMMYMBbl (GyHKuMU. HauGombiee M HanMeHbIlee 3Hau€HHUE
(YHKIIMY Ha TPOMEKYTKE
13 CrenenHass (yHKIMS C HaTypaJbHBIM M II€JIBIM TOKa3zareneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpaduK KOPHS 1-0i CTETICHU
3.4 Tpuronomerpuueckune GyHKIUU, UX CBOMCTBA U TpadUKu
3.5 [TokazarenbHas u norapudmuueckast pyHKINH, X CBOMCTBA U rpaduku
3.6 Toukm paspeiBa. AcumMnToThl TpadukoB QyHkuui. CBolicTBa (QyHKIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUS MOCIIEA0BATENBHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccud. @opmyra ClI0XKHbIX MPOLIEHTOB
4 Havaya maTemaTHuecKkoro aHaamsa
4.1 [IpousBonnas ¢pyukuuu. [IponsBoiHbIE d71€MEHTAPHBIX (PYHKIIHIMA
[Ipumenenne npou3BOJHON K HCCIENOBAHUIO (DYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxnenne HanOobIIero 1 HauMEHbIIETo 3HaUYeHUsI PYHKLUU Ha
OTpEe3Ke
43 [IepBoobOpasnas. UnTerpan
5 MHOX€eCTBa U JIOTUKA
5.1 MHoecTBO, Onepaluy Hajl MHOKecTBaMu. J{narpaMmel Ditsiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHocTh
6.3 KomMOunaropuka
7 ['eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMBbI€ M TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEPXHOCTH BpallCHUSI




7.5

KoopanHatsl 1 BEKTOpPEI




IMNOACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamma ydeOHOro Kypca «I'eomerpus» 0a30BOro ypOBHS s
oOyvarormuxest 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DeaepanbHOTO
rocyZIapCTBEHHOTO 00pa30BaTENBHOIO CTaHJAPTa CPEAHEro OOIIero 00pa3oBaHus,
C YuéTOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, TPEABABIAEMBIX K
MaTeMaTU4ecKoMy OOpa3oBaHUIO, WU TPATUIMNA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzanus mporpamMMbpl 00ecTieunBaeT OBIAJACHUE KIFOYEBBIMU KOMIIETEHITUSIMH,
COCTaBJISIIOIIUMU OCHOBY IS CaMOPa3BUTHsSI M HEMPEPBHIBHOTO 0O0pa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JMYHOCTHOTO W I[IO3HABATEIIbHOTO pa3BUTHUS
JUYHOCTH O0YYarOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTe y4eOHOro Kypca TE€OMETPUM Ha YpPOBHE CpEAHEro oOLIEro
oOpa3oBaHMsl OOYCIIOBJIEHA MPAKTUYECKOW 3HAYUMOCTBIO METANpEeAMETHbIX U
OPEIMETHBIX PE3YJbTATOB OOYUYEHHUS I'€OMETPUM B HAIPABICHUU JUYHOCTHOIO
pa3BuTus oOydaronuxcsi, (GopMUpOBaHUS (PYHKIIMOHAIBHOM MaTeMaTUYECKOM
TPaMOTHOCTH, U3YYCHHUS APYTUX yU4eOHBIX AUCUMILINH. PazButue y oOyuarommxcs
NPaBWIBHBIX MPEJICTaBICHUA O CYIIHOCTH M TNPOHMCXOKJICHUH T€OMETPUUYECKHX
abcTpakuui, COOTHOLIEHUH PEATbHOTO U HUICAIBHOT0, XapakTepe OTpaKeHUs
MaTeMaTHYECKON HayKO! SIBIEHUH U IIPOIIECCOB PEaIbHOI'0 MUPA, MECTE TEOMETPUN
B CHCTEME HayK W POJIM MAaTEMaTHYECKOTO MOJEIMPOBAHUS B HAyYHOM MO3HAHUU
U B IIPAKTHKE CIOCOOCTBYET (HOPMUPOBAHHUIO HAYYHOTO MUPOBO33PECHUS yUAIIHXCA,
a TaK)Ke KauyeCcTB MBILIUICHUS, HEOOXOAUMBIX IJisi aJanTalii B COBPEMEHHOM
00111eCTBE.

I'eomertpust siBasieTcss OAHUM K3 0a30BbIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaK Kak OOECIEeYMBAET BO3MOXHOCTb H3YYEHHUSA Kak
JUCIMILTAH €CTECTBEHHO-HAYYHON HANpPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbIlUIeHHE, (HOpPMHUPYEMOE NpPU H3YYEHHH OO0YyYarolMMHCS
HNOHATUHHBIX OCHOB F€OMETPUU U IOCTPOCHUHU LENOYKU JOTMUECKUX YTBEPKICHUN
B XOJI€ pEIIEHUS TeOMETPUYECKHX 3a7ad, YMEHHUE BBIIBUTATh U ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPHU PEUIEHUH 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3uKu.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX O00JAaCTIX AEATENbHOCTH uenoBeka. OpHeHTaluMs 4esloBEeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COIMalbHOro ObITHS, (opma
OTPaXXEHUsI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIEIIHOTO MO3HAHUS U AKTUBHOIO
npeoOpazoBaHusi  jAeWcTBUTENbHOCTH.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3amMu 00bEIUHSET pa3Hble BUAbI YUEOHOM U TPYI0OBOM AESITEIBbHOCTH, SIBJIAETCS



OJTHUM U3 NpOo(EeCcCHOHATBHO BAXKHBIX KayecTB, IMOATOMY akTyajbHa 3ajaua
dbopmupoBaHus y  oOydarouuxcsi MNPOCTPAHCTBEHHOTO  MBINUJICHUS KAk
Pa3HOBHUJIHOCTH OOpa3HOrO MBIIUIEHUS — CYILIECTBEHHOI'O KOMIIOHEHTa B
HOJITOTOBKE K MPAKTUYECKON AESATENHHOCTH [0 MHOTUM HaIIPaBJICHUSIM.

Lens ocBoeHust mporpaMmbl ydeOHOTro kypca «l'eomerpus» Ha 6a3zoBoM
ypoBHE 00yueHus — oOIeoOpazoBareibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyyaronuxcs yepe3 odecrneyeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
CUCTEMAaTUYECKUX TE€OMETPUYECKUX 3HAHMM U  JAEUCTBUH, cHenupUuyHbIX
F€OMETPUH, BO3MOXXHOCTH  YCIEIIHOTO MPOAODKEHUS  00pa3oBaHUs IO
CHELUATBHOCTSIM, HE CBSI3aHHBIM C IPHUKJIAHBIM UCIIOJIb30BAHUEM T€OMETPUHU.

[Iporpamma no reoMerpuu Ha 0a30BOM YpOBHE TMpeJHA3HAYEHA s
oOyyJaronmxcsi CpelHel MIKOJbl, HE UCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum 00pa3zoMm, oOydaroniuecs: Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMaTUYECKNE YMEHHS, CBI3aHHBIE CO
cHeu(puKol reoMeTpun U HeoOXOUMBbIE JUIsl )KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0ro, oHu UMEIOT BO3MOXKHOCTh U3yYUTh T€OMETPUIO Ooiee ri1y0oKo, eciiu
B JlaJbHEHIIEM BO3HMKHET HEOOXOAMMOCTh B T'€OMETPUYECKHX 3HAHUSAX B
npo(ecCHOHaTLHOM NeITETHHOCTH.

JlocTuKeHHe 1eMM OCBOCHHUS MPOrpaMMbl OOECIEUMBAETCS PELICHHEM
COOTBETCTBYIOIIMX 3amad. [IpuopuTeTHBIMH  3aJadyaMud  OCBOCHHS  Kypca
«I"eomeTrpun» Ha 6a3oBoM ypoBHEe B 10—11 kaccax sBIsIIOTCS:

e (GopMHpOBaHHE TIPEACTABICHUS O TEOMETPUM KaK YacTU MHUPOBOU

KyJbTYPbI H OCO3HAaHUE €€ B3aUMOCBSI3H C OKPYKAOIIUM MUPOM;

e (dopMHpOBaHUE MIPEACTABICHHS O MHOTOIPAaHHUKAX U TeJIaX BpaIIeHUsS Kak
0 BAXKHEWIIIMX MaTeMaTHYECKUX MOJIENSIX, MO3BOJSIONIMX OIMUCHIBATH U
U3ydaTh pa3HbIe SABJICHUS OKPYKAIOLIEro MUPA;

e (GopMHpOBaHHE YMEHUS pACIO3HaBaTh Ha YepTexKax, MOJAEIAX MU B
peaIbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BPaIllCHHUS;

e OBJIQJICHUE METOAAMM PELICHMs 3aJad Ha MOCTPOEHHUS HAa M300pakKeHUAX
IPOCTPAHCTBEHHBIX PUTYD;

e (GOpMHpPOBAHHE YMEHHS ONEPUPOBATH OCHOBHBIMU MOHATHUSIMH O
MHOTOI'paHHHUKaX U T€JaX BPalEHUsI U UX OCHOBHBIMU CBOICTBaMU;

e OBJIAJICHHE  QJITOPUTMAaMHM  pEIICHHS  OCHOBHBIX  THIIOB  3ajady;
dbopMHpoBaHHEe yMEHHUS  TPOBOJUTH  HECJOXKHbBIE  JOKa3aTeJbHbIC
pPacCyXJIeHUs B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKUX 3aJady U 3a7ad C
IPAKTUYECKUM COAECPKaHUEM;

* Ppa3BUTHE MHTEIUICKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEN 00yUarOInXcs,
NIO3HABATEJILHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTHYHOCTH
MBIIILJICHUS;



* (opmupoBaHue PYHKIIMOHAIBHON IPAMOTHOCTH, PEJIEBAaHTHON Fr€OMETPUU:
YMEHHE PACIIO3HABATh MPOSIBICHUS T'€OMETPUUYECKUX MOHITUH, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B PEAIbHBIX )KU3HEHHBIX CUTyalUsX U MPU U3YUEHUN
OpYruX  y4eOHbIX  MpPEIMETOB,  MPOSBICHHUA  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMyIHpPOBATh UX HA A3BIKE TEOMETPHUH U CO3/1aBaTh
IF€OMETPUYECKAE MOJCIH, IPUMEHATbh OCBOCHHBIM TI'€OMETPUYECKUN
anmapar g pEUleHus IPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
WMHTEPIIPETUPOBATH U OLIEHUBATH ITOJYyYECHHBIE PE3YJIbTATHI.

OTnUYuTEeNbHON OCOOEHHOCTHIO MPOTPAMMBI SBIISETCS BKIIOYEHHE B KypC
CTEPEOMETPHUU B HAYaJe €ro U3yYEHHUs 3a/1a4, peIIaeMbIX HA YPOBHE HHTYUTUBHOI'O
NO3HAaHMsI, U ONpeleIEHHBIM 00pa3oM OpraHHW30BaHHas paboTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIMPYET NPOTEKAaHNE NHTYUTUBHBIX MPOLECCOB, MOTUBUPYET K JAJIbHEUILIEMY
W3YUYCHHUIO IIPEAMETA.

[Ipennourenue oTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CThb TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEICTABICHUN Y
ydaluxcs B Kypce CTepeoMeTprr IPOBOAMTCS 3a CUET pELICHUs 3a4a4 Ha CO3/JaHHE
IPOCTPAHCTBEHHBIX 00pa3oB W 3aJady Ha ONEpPUpPOBaHHE MNPOCTPAHCTBEHHBIMU
oOpazamu. Co3mganue oOpa3za NpPOBOAUTCA C ONOPOM Ha HAIJISHOCTh, a
ornepupoBaHue 00pa3oM — B YCIIOBUSX OTBJICUEHUS OT HATJISIAHOCTH, MBICIEHHOTO
WU3MEHEHHUSI €T0 UCXOJAHOTO COJIEPKAHMS.

OcHoBHBIE coaeprkaTenbHble TMHUU Kypca «['eomerpunm» B 10-11 kiaccax:
«MHororpanHukm», «lIpsMble U TIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpauieHus»,
«BeKTOpBI U KOOPAMHATHI B IIPOCTPAHCTBE». DOpMUPOBAHKE JIOTUYECKUX YMEHUN
pacrnpenensercsa He TOIbKO M0 COJAEPKATENbHBIM JIMHUAM, HO U IO TOJaM 00y4eHHUs
Ha YPOBHE CPEAHETO 00111eT0 00pa3oBaHus.

Copepxanne 00pa30BaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUSI paboyeil mporpaMmbl, pacnpelneléHHbBIM MO0 TojaM oOydeHus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOOBl OBJAJAE€HHE T'€OMETPUUECKUMHU
NOHATHUSIMU Y HABBIKAMM OCYILECTBIUIOCH MOCIJIEIOBATEIBHO U MOCTYIATENBHO, C
COOJII0/IEHNEM TPHUHIIMIA PEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHUCTEMY T'€OMETPUYECKUX IMpEeICTaBICHUN O0ydaromuXcs, paciiupss u
yrayOusist €€, oOpa3ysi MpOUYHblE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBoaurcs 2 yaca B Heaenro B 10 knacce u 1 vac B
Henento B 11 kiacce, Bcero 3a Ba rojia o0ydenus - 102 yueOHbIX yaca.



COJEPXAHUME YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCT,
npocTpancTBO. lloHATHEe 00 aKCMOMAaTHYECKOM TMOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3auMHOE pacnosiokeHue MpsMBIX B IIPOCTPAHCTBE: IEpeCEKaroluecs,
napajulelibHble M CKpeuuBaroumecs npsmble. [lapamnensHOCTs NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIABHBIE IPAMBIE B  IPOCTPAHCTBE;
[IapaJUIeIBHOCTh TPEX NMPAMBIX; MAPAJIECIBHOCTh NMPAMOW M IUIOCKOCTH. YTUIBI C
COHANpPABICHHBIMU CTOPOHAaMH; yIrOJd MEXAy IMpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MApAIIENbHBIE INTIOCKOCTH; CBOMCTBA MAPAJIIETbHBIX
wiockocted. [IpocTeiimre npocTpaHCTBEHHbIE (DUTYphl HA MIIOCKOCTHU: TETPa’p,
Ky0, mapajuieNienune1; MOCTPOCHUE CEUSHUIA.

[leprieHIMKYIAPHOCT NPSIMOM M IUIOCKOCTH: NEPIIEHIUKYIISIPHBIC NIPSAMBIC B
IPOCTPAHCTBE, IpPSIMBIE IIAPAJUICIBHBIE W TNEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYTPAaHHBIA  yroJ, JIMHEHMHBIM YrOoJ  JIBYTPaHHOTO  yTJaA.
IleprieHIMKYISp U HAKJIOHHBIE: PACCTOSHUE OT TOYKM JI0 IIJIOCKOCTH, PACCTOSHUE
OT IPSMOH J10 MJIOCKOCTH, MPOEKIMs (PUTyphl HA MIIOCKOCTh. [leprnenauKyIspHOCTh
IUIOCKOCTEM: MPU3HAK MEPHEHAUKYJSPHOCTH ABYX IUIOCKOCTEW. Teopema o TpéEX
NEPIEHINKYJISPAX.

MHororpaHHuKHU

IToHsiTHE MHOTOIPAaHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOI'PAHHMKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronbHas
IpU3Ma; TpaHu U OCHOBAHUS MPU3MBL, IpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuiesienunes; U ero csoucrsa. llupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBas U MOJIHASI IOBEPXHOCTh MUPAMUbL; IPaBUIIbHAS U
yceuéHHasg nHupaMuga. OIJIEMEHTBl Npu3Mbl H nupaMuabl. [IpaBHiIbHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NMPABUIIbHASA NPU3MaA U
IpaBWJIbHAS NHMPAaMHJA; NPABUIIbHAs TPEYroJibHas INHUPAMHMAA W NPAaBUIIBHBIN
TeTpasap; KyO. IlpeacraBieHue O mpaBUWIIBHBIX MHOTOIPAHHUKAX: OKTadp,
nonxeka’p u ukocadap. CeueHus Mpu3Mbl U TUPAMUJIBL.

CummMeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, NPSIMO,
IIJIOCKOCTHU. DJIEMEHTHI CHMMETPHUU B TIUPAMUIAX, TAPAIIIEIETTUIIEIAX, TPABUIbHBIX
MHOI'OTPAaHHHKAX.



Brluucnenue 5JIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHalIM, YTJIblL.
[Inomans OOKOBOM TMOBEPXHOCTH U TMOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI,
IUI0LIab OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOM npu3Msbl. [1no1maas
OOKOBOW TOBEPXHOCTH W TIOBEPXHOCTH TPABWIBHOW TMHPAMHUIBI, TEOpEMa O
wiomaan yceuéuuou nupamusl. [loustue 06 00béMe. OOBEM MUPAMUIBI, IPU3MBI.

[TogoOubie Tenma B mpocTpancTBe. COOTHOIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU MTOJOOHBIX TEl.

11 KIIACC

Tesa Bpamenus

Hunuaapuyeckas IIOBEPXHOCTD, obOpazyrormue HWIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKON TMOBEpXHOCTU. [lMnuHAp: OCHOBaHUA U
OOKOBasi TOBEPXHOCTh, OOpa3ylolas MU OCh; IUIONIaAh OOKOBOM U TOJHOMU
MOBEPXHOCTH.

Konunueckasi moBepxHOCTh, 00pa3yroline KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH nmoBepxHocTU. KoHyc: OCHOBaHME M BepIIMHA, 00pa3yromas
¥ OCh; IJTOIA]1b OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroire
Y BBICOTA; OCHOBAHUSI U1 OOKOBAsi MOBEPXHOCT.

Chepa u map: HeHTp, paauyc, IUAMETP; IUIONMIAJb MOBEPXHOCTH C(hEpHI.
B3anMHuoe pacmonoxkenue chepsl U MIOCKOCTH; KacaTelbHas TIOCKOCTh K cdepe;
IJI0Ia1b CEepHI.

N3o0pakeHue Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka UIMH/pa U KOHYCA.

KomOunaruu te BpalieH1us 1 MHOTOIPaHHUKOB. MHOTOTpaHHUK, ONTMCAHHBIN
oKo0J10 cpepsl; cepa, BIUCAHHAST B MHOTOI'PAHHUK, WX TEJIO BPaIICHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
IPsIMOYTOJILHOTO TMapajuienienurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
KoHyca. O0BEM 1apa u 1iomaab cepol.

[Tono6usie Tenma B mpocTpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEH, 00hEMaMU TTOIOOHBIX TEJL.

Ceuenus munHApa (MapaiebHO U MEPIICHANKYISIPHO OCH), CEUCHHS KOHYyCca
(mapasuiebHOE OCHOBAHMIO M MPOXO/ISIIEE Yepe3 BEPIIUHY ), CEUEHUS apa.

BekTopbl 4 KOOPAMHATHI B POCTPAHCTBE

Bekrtop Ha miiockoctu U B poctpaHcTBe. ClioKEHNE U BEIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwio mapamnenenunena. Pemenue 3amad, CBS3aHHBIX €
IPUMECHEHUEM TIpaBWJl JACUCTBHM € BekTtopamu. I[IpsMoyronbHas cucrema
KoopAuHAT B TmpocTpaHcTBe. Koopaunatel BekTopa. IIpocrteitmune 3agaun B
KOOpAMHATaX. YTOJd MEXIy Bekropamu. CKalipHOE MPOU3BEICHUE BEKTOPOB.



Brruucnenue yriioB Mexay OpsIMBIMU U IUIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIN
METO/I IIPU PELUIEHUN T'€OMETPUYECKUX 3a/1au.



IIVIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJIbTaThl OCBOEHHUSI TMPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTuka» XapakTepU3yIOTCS:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCHUHCKOro OO0IIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
npoleayp TrpaxAaHCKOro ooOmiecTBa (BBIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUUSAMHA ¥ HA3HAYCHUEM.

IIaTpuoTn4yeckoe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxJaHCKOU UICHTUYHOCTH, YBOXKCHUS K
MPOIUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTHKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHIXKEHUW B JPYTMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAaHUEM JTyXOBHBIX [IEHHOCTEN POCCUHCKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM TOCTHKEHUI HayKHU U JIEATEIIbHOCTHIO
y4€HOI0; OCO3HAHHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYIIETO.

JcTeTHYeCKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICEHHEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a]1a4, PEIICHU, paCCy ACHHI; BOCPUUMUYUBOCTHIO
K MaTEMaTUUYECKUM acCIlleKTaM pa3InuyHbIX BUJOB UCKYCCTBA.

Du3uyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTEeMaTHYCCKUE 3HAHUS B
UHTEpecax 3/J0pOBOro M OE€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM 3aHIATHH U
OT/IbIXa, peryJisipHas puznueckas akTUBHOCTB); (U3UYECKOT0 COBEPIIICHCTBOBAHUS,
IIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHON JEATENBHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSTENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC >KU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHHIO U



caM0OOpa30BaHUIO Ha TPOTSHKEHWU BCEHW >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHIO B PEIICHUU MPAKTUYECKHX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JKO0JIOTHYECKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYJIBTYPhl, TOHHUMAHUEM BIIHSHUS
COIMATIbHO-?)KOHOMUYECKUX MPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBbHON
Cpenbl, OCO3HAaHHMEM TJIOOATBHOIO XapakTepa HSKOJOTMYECKHX Mpolsiem;
OpUEHTAIlMel Ha MPUMEHEHHWE MAaTeMaTHYECKUX 3HAHUU JIs PEIICHHUS 3ajiad B
00J1acTH OKpY>Kalollel Cpebl, INITAHUPOBAHUS TOCTYIKOB U OLIEHKU UX BO3MOXKHBIX
MOCJICICTBUU [T OKPY>KAIOIIEH CPEbI.

LleHHOCTH HAYYHOIO NO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTeMaTUYeCKOM HayKh Kak c(]epbl 4YenoBEYECKOW MAesTeTbHOCTH, JTamnoB €&
pa3BUTUSL M 3HAYUMOCTH JJISI PAa3BUTHUS UMBWIM3ALMK; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATH MPOCKTHYIO M MCCIEIOBATENbCKYIO ACSTEIbHOCTD
WHJMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe PE3yJIbTaThl OCBOCHHS MPOTPAMMBI YUE€OHOTO MpeaMeTa
«MaremaTuka» XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHLIMU  OClUCBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OellCTN8UAMU.

1)  VYuusepcanvnvie = nosznasamensmnvie  Oeiicmeus,  obecneuusaiom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECco8 o0yuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJCamwe2o  Mupa;  npumeHeHue  J102U4ecKux,
ucciedo8amenbCcKux onepayuil, ymeHnull pabomams ¢ ungopmayueti).

ba3oBble jjoruyeckue aeiicTBUA:

e BBISBISITH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMaTHICCKUX
00BEKTOB, TOHSATHUN, OTHOIIEHWHA MEXIY MOHATUIMH; (HOPMYIUPOBATH
OmpeseNieHUs]  TOHITHA, YCTaHABIWBATh CYIIECTBEHHBIA  IMPHU3HAK
KJaccu(ukanuy, OCHOBaHUSA JUisi OOOOUIEHUS M CpPaBHEHHUS, KPUTEPUU
POBOMMOTO aHAIIN3a;

e BOCHPHHHMATh, (OPMYIUPOBATH ¥  TPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHbIE W OTpUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTeMaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTuBopeursi B (haKTaxX, MAHHBIX, HAONIOACHUSAX W YTBEPKICHUSIX;
npeayiaraTh KpUTEPHUH JJI BBISIBJICHUS 3aKOHOMEPHOCTEHN U TPOTUBOPEUHIA;



e JleJaTh BBIBOJBI C HCIOJb30BAaHUEM 3AaKOHOB JIOTUKH, NEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e TMPOBOIUTH CaMOCTOSITENIEHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKUX
YTBEPXKACHUNA (MIPsIMBbIE U OT MPOTHUBHOTO), BHICTPAWBATh apTyMEHTAIIHIO,
IPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBL;

e BbIOMpaTh croco0 pernieHUs ydyeOHOUW 3ajauM (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBHIOMPATh Hamboyiee MOAXOASIIMIUNA C YUYETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:

* HCIOJIb30BaTh BOMPOCHI KAK HCCIIEIOBATEIHCKUN WHCTPYMEHT MO3HAHUS,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUnE, Mpodiemy,
yCTaHAaBIWBaTh HMCKOMOE€ MW  JaHHoe, (OpMHUPOBATh  THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

e MPOBOJUTH CaMOCTOSITEIILHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4eCcKOoro
0o0BbEeKTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBHUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSAMH, IPOIIECCAMHU;

e  CaMOCTOATENHHO (POPMYIHPOBATH 000OIIECHUS U BBIBOJBI TI0 PE3YJIbTaTaM
MPOBENEHHOTO HAOJIOEHHUS, WCCIEAOBAHUS, OLICHUBATh JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIECHNUH;

e TPOTHO3UPOBATH BO3MOXKHOE pPAa3BUTHE TMpOIECcCa, a TaKkKe BBIABUTATh
IPEIOIOKEHUS O €T0 PAa3BUTUHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanueii:

e BBISBIATH AeUINTH HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJIs OTBETA Ha
BOTIPOC | TSI PEIICHUS 33]1a4H;

e BBIOMpaTh HMH(POpPMAIMIO U3  HMCTOYHHUKOB  PA3UYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHbIX BUJOB U (JOPM IpEICTaBICHMUS;

* CTPYKTYpPUPOBaTh MHPOPMALIUIO, MPEACTABIATh €€ B PA3IUUHBIX PopMax,
WUTIOCTPUPOBATh TpadUyuecKH;

e OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENIbHO
c(OpMyJIUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKamueHwle Oelicmeus, 00ecneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0uienue:

e BOCIPUHHUMATH U (OPMYIUPOBATH CY>KIACHHS B COOTBETCTBUU C YCIOBUSIMU
U LIETISIMU OOLLEHUS; SICHO, TOUHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUs



B YCTHBIX U IIMCBMEHHBIX TEKCTAX, JaBaTh NOSCHEHUA M0 XOAYy PEIICHUSA
3aJ]a4¥, KOMMEHTUPOBAThH OJIyYEHHBIN PE3YJIbTAT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI IO CYLIECTBY 00CYK/1aeMOM TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BbICKa3bIBATh HJICH, HAIICJIEHHBIC HA TIOUCK
pELIEHNs; CONOCTABIATH CBOM CYXKICHMS C CYXACHUSIMHU JPYyIruX
YYaCTHUKOB JHayiora, OOHapYy>KMBAaTh Pa3iMuMe U CXOJICTBO IMO3MIIMM; B
KOppEKTHOU popMme hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3YJbTAaThl  pEIICHHMs  3a7a4yd,  OJKCIEPUMEHTA,
HCCIICIOBAHMSI, IPOCKTA; CAMOCTOSITENILHO BEIOMPATh JOpMAT BHICTYIUICHUS
¢ Y4€TOM 3ajJa4 Mpe3eHTalM1 U 0COOEHHOCTEH ayAUTOPUH.

CoTpyanunyecTBo:

MOHUMATh U UCIIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U MHAUBUILYATbHON
paboThl MpU peHIeHUH Y4eOHBbIX 3aJay; NMPUHUMATH LENb COBMECTHOMN
JEeSTeNIbHOCTH, IUIAHUPOBAaTh  OPraHU3allMI0 COBMECTHOM  paboThI,
pacnpenenartb BHIbI paboOT, JOroBapuBaThCs, OOCYKIaTh MpPOLECC U
pe3ysbTaT paboThl; 0000IIaTh MHEHUS HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYXI€HUsI, 0OMEH MHEHUH,
«MO3rOBbI€ IITYPMbD» W HHBIE); BBINOJIHATH CBOI 4YacTb pabOThl H
KOOPJMHUPOBATh CBOU JE€HCTBHS C APYTMMH WICHAMH KOMaH/bl; OLLCHUBATh
KayecTBO CBOEro BKJIaJa B OOMMHA MPOIYKT IO KPUTEPUSM,
c(hopMyJTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUSI.

3) Vhusepcanvuvie pecynamuegnuie oeticmaus, obecneyugarom gopmuposanue
CMBICIIOBLIX YCMAHOBOK U HCUBHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABJIATH IUIAH, aJITOPUTM PEIICHU 3a/1a41, BEIOUPATh CIIOCO0 peIeHus
C YYETOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ YUETOM HOBOM
uHbOopMaIuu.

CaMOKOHTPOJIb:

BJaJIeTh HaBBIKAMHM TIO3HABAaTENbHOM pediiekcuu Kak OCO3HaHUs
COBEpLIAEMBIX JIEUCTBUU M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJIAJ€Th CIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpOIIecca U pe3yibTaTa
peleHns] MaTEMaTHIECKOM 3a/1auu;

IIPEABUETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTB IIPH PEIICHUH 3a/1a49H,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJEHHBIX OIIMOOK, BHISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa IEeId M YCIOBUSIM, OOBACHSTH
NIPUYUHBI JTOCTHKEHHS WIM HEJNOCTHKEHHUS DPE3YIbTAaTOB AEATEIBHOCTH,
HaXOAMUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATDHI
10 KJIIACC

OnepupoBath MOHATUAMM: TOUYKA, IPsIMasi, INIOCKOCTb.

IIpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEACTBUS W3 HUX IPHU PELICHUU
reOMETPUUYECKUX 3a/1a4.

OnepupoBaTh NOHIATUSAMU: NMAPATIIETBHOCTh U MEPIIEHIUKYISIPHOCTD IPSIMBIX
U IUIOCKOCTEH.

KnaccupunupoBaTe B3aUMHOE pACIOJIOKEHHE NPSAMBIX M IJIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBarh MOHATUSMH: ABYTPaHHBIM YroJi, TpaHW JBYI'PAHHOIO YIJa,
pedpo ABYTPaHHOTO yTIila; JUHEHHBIM Yroyl JBYIPaHHOIO YIJIa; rpajyCHas Mepa
JIBYTPAHHOT'O yrJa.

OnepupoBaTh MNOHATUSAMM: MHOTOTPAaHHHMK, BBINYKJIBIA W HEBBITYKJIbINA
MHOTOTPaHHUK, 3JIEMEHTHI MHOI'OTPAHHUKA, IPABUJIbHBII MHOTOI'PaHHUK.

Pacnio3naBaTh OCHOBHbBIE BHUIBl MHOTOIPAHHHUKOB (MMHpaMUja; NpHU3Ma,
IPsIMOYTOJIbHBIN NapaJiIesIenuIe, Ky0).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS IS
KJacCU(pUKauu (BBIIYKJIblE W HEBBIMYKJIbIE MHOTOIPAHHUKH; IPABUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapaJlIeIICIUIIE b ).

OnepupoBath MOHATUAMU: CEKYIIAsl INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH NPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIOJIb3Ys METOJ] CJIEIOB.

Crpouth ceyeHHUs MHOTOIPAaHHHKOB METOJOM  CJIE€JOB, BBIIIOJIHSITH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpPXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaXOXKJIEHUE FEOMETPUUYECKHUX BEJIMYMH MO 00pa3uaM Wiu
aIropuT™MaM, MPHUMEHSS W3BECTHBIE AHAIUTHUYECKHE METOJbl IpPHU PELIECHUU
CTaHJApPTHBIX MATEMaTUYECKUX 3a/lay Ha BBIYUCIIEHHUE PACCTOSHUN MEXIy IBYMs
TOYKAMM, OT TOYKM JO TMpPsAMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKpEUIMBAIOIIUMHUCS MPIMBIMHU.

Pemate 3a1aun Ha HaXOKJAEHUE TEOMETPUYECKHUX BEJIMUMH MO 00pa3uaM Hin
QIrOpuTMaM, TMPUMEHSS HW3BECTHHIC AHAIUTUYECKHE METOAbl MNpPHU PEIICHUU
CTaHJApPTHBIX MAaTEMaTHYECKUMX 3aJad Ha  BBIYUCIEHUE YIJIOB  MEXAY
CKPEIMBAOIIMMUCA HPSIMBIMH, MEXIy MNPSAMOHM M  IUIOCKOCTBIO, MEXAY
IJIOCKOCTSMHU, IBYTPAHHBIX YTJIOB.

Boruucnate 00bEMBI U IJIOMIAAM MOBEPXHOCTEM MHOIOTPaHHUKOB (TIpHU3Ma,
NUpaMU/Ia) C IpUMEHEeHHEM (HOPMYIT; BEIUUCISATH COOTHOLICHHS MEXTY TUIOIIAIIMU
OBEpXHOCTEHN, 00bEMaMU NOTOOHBIX MHOTOTPaHHUKOB.



OnepupoBaTh NOHATUAMHU: CHMMETPHUsS B IPOCTPAHCTBE; LEHTP, OChb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (PUTYPBI.

W3Bnekatp, mpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PHUTypax, MPEICTaBICHHYIO Ha YepTEXKax U
pUCYHKaXx.

[TpumensTh reomeTprudeckue (hakThl 1Jis pELICHHUs CTEPEOMETPUUECKHX 3a/1ay,
MPEANOJIATAIOIINX HECKOJIBKO IIarOB PELIEHHUS, €CJIA YCIOBUS IPUMEHEHUS 33/1aHbI
B SIBHOU (hopme.

[IprMensaTs mpocCTEHIINE NOpPOrpaMMHBIE  CPEICTBA M JJIEKTPOHHO-
KOMMYHHUKAILIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a/1a4.

IIpuBoauTs NpUMEpPHl MAaTEMaTUYECKHX 3aKOHOMEPHOCTEW B NPUPOAEC U
YKU3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOTyYEHHBIE 3HAHMWS HA IPAKTUKE: aHAJIM3UPOBATH DPEANbHBIC
CUTyallUn W IIPUMEHATb HW3YYCHHBIC IIOHATHS B MPOLECCE IIOUCKA pPEIICHUs
MaTeMaTU4ecku Cc(HOPMYIHPOBAHHONW MPOOJIEMbl, MOJAEIUPOBATh peajbHbIC
CUTyallUM Ha s3bIKE TIE€OMETPHM, MCCIEI0BaTh IOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHITHI U TEOpEM, anmnapara anreOpbl; peraTh
IIPaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYMH.

11 KUIACC

OnepupoBaTh TOHATHSAMU: [WJIMHIPUYECKAsh TOBEPXHOCTh, OOpa3yronme
HUWIMHAPUYECKON MOBEPXHOCTH; LIMJIMH/IP; KOHUYECKAsi TOBEPXHOCTh, 00pasyrolire
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HWIMHIP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI MOTYYCHUS TE BPAIICHHS.

KnaccuduimpoBats B3auMHOE pacmosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIIAPOBOM CETMEHT, OCHOBAaHUE CEIrMEHTA, BHICOTA
CETMEHTa; IIAPOBOW CJIOW, OCHOBaHHWE IIAPOBOTO CIJIOS, BHICOTA IIAPOBOTO CIIOS;
1apOBOU CEKTOP.

Boruucnsate  00BEMBI M IIIOIMIAAM  TOBEPXHOCTEH  TeJ  BpalieHUs,
T€OMETPUYECKUX TeJI C TPUMEHEHUEM (HopMyI.

OnepupoBaTh MOHATUSAMHU: MHOTOTPAHHHK, BIMCAHHBINA B Cepy U ONMMCAHHBIN
0Ko0J10 cpepsl; cepa, BIMCaHHAST B MHOTOIPAHHUK WIIK TEJIO BpaIlleHUsI.

BbIaucisaTe COOTHOIICHUS MEXAY IUIOMAISIMHA TTOBEPXHOCTEH M 00BEMaMu
O0OHBIX TEJL.

N3o0paxarh u3ydaemble QUTYpbl OT PYKM U C TNPUMEHEHHEM THPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BrIOTHATE (BBIHOCHBIC) IIOCKHE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.



W3Bnekarb, WHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh HMHGOPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HAa YepTexkax U
PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B MPOCTPAHCTBE.

BpInonHATE [EUCTBUS CIOXKEHHS BEKTOPOB, BBIYUTAHUA BEKTOPOB U
YMHOKEHHUSI BEKTOPA HA YUCIIO0, OOBACHITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIalOT.

[IprMeHATH MpaBUIIO MapajuieienUunea.

OnepupoBaTh MOHATUSAMU: IE€KAPTOBBI KOOPJAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXKIY
BEKTOpPaMHM, CKaJISIPHOE NMPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxomuTte cymmy BEKTOPOB M NMPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOPAMH, CKaJISPHOE TMPOMU3BEICHUE, pACKIAAbIBAaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[IpumensTh reomeTpuueckue HaKkThl 7151 pEIICHUs] CTEPEOMETPUUYECKUX 3a/1a4,
IIPEANOJIATAIOIINX HECKOJIBKO IIarOB PELIEHHUs], €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B SIBHOI popme.

Pemate mpocreiimme reoMeTpuyecKue 3aJauyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOT'O METO/IA.

Pemlarp 3amaum Ha 0Ka3aTENbCTBO MATEMATHYECKUX OTHOLICHUH U
HAXO0XJICHUE T€OMETPUYECKUX BEIUYMH M0 00pa3liaM WiIu ajlropuT™Mam, NpUMEHss
W3BECTHBIE METO/IBI IIPU PEIICHUU CTAHAAPTHBIX MAaTEMAaTHUYECKHUX 3a]1a4.

[IpumeHsaTs mOpocTEHIINE MPOrPAMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1aU.

[IpuBOANTE TpPUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE U
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJIydYEeHHBIE 3HAHWS Ha MPAKTHKE: AHAIM3UPOBATH PEAIbHBIE
CATyallud U TMPUMEHATb W3YUYECHHBbIC IIOHATUS B IHPOLECCE IOUCKA PEUICHUSA
MaTeMaTU4YeCKu CQOpPMYIMPOBAHHON TPOOIEMBbI, MOJICIUPOBATH pealbHbIC
CUTyallUn Ha S3bIKE TE€OMETPUH, HCCIEAOBAaTh MOCTPOCHHBIE MOJEIN C
UCTIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, ammapaTa anreOpsbl; pemarhb
MIPAKTUYECKUE 3a]1a41, CBS3aHHbBIE C HAX0XKICHUEM T€OMETPUUECKUX BEJTUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Kosnun4yecTBo 4yacos
Ne HanmeHoBaHMe pa3iesioB U DJIeKTpOHHbIe (LM (ppPOBbIE)
Konrpoabnsie | IlpakTnyeckue
n/m | TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE Pecypchl
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 10 https://m.eds00.ru/S2X6T9IS4N
[Ipsimble 1 TUIOCKOCTH B
2 TIPOCTPHATICIEE. 12 1 https://m.edsoo.ru/A4F4T4A1Q
[TapannenbHOCTb NPSAMBIX U
IIJIOCKOCTEN
II
3 epHeH'HHKyHHpHOCTE 12 https://m.edsoo.ru/H6S9B2H3C
IPSIMBIX U IJIOCKOCTEN
Vv e
4 TR MEAAY TIDAMBIMIL 10 1 https://m.edsoo.ru/V1P7V405P
IJIOCKOCTSIMU
MHororpaHHuku 11 1 https://m.edsoo.ru/H4T8T0O3]
O0BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo0.ru/MOU7P9J8N
ITo :
7 BTOpEHe: CORCHI, 4 1 https://m.edsoo.ru/YOB4Q4U6W
PacCTOSIHUS U YIJIbI
OBIIEE KOJIMYECTBO YACOB 68 5 0

I10 ITIPOT'PAMME



https://m.edsoo.ru/S2X6T9S4N
https://m.edsoo.ru/A4F4T4A1Q
https://m.edsoo.ru/H6S9B2H3C
https://m.edsoo.ru/V1P7V4O5P
https://m.edsoo.ru/H4T8T0O3J
https://m.edsoo.ru/M0U7P9J8N
https://m.edsoo.ru/Y0B4Q4U6W

11 KITACC

HaumeHnoBanue KonuuecTBo yacos
Ne DJIeKTpPOHHBIE (HM(pPPOBbIE)
pa3iejioB M TeM Konrpoasnsie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChbl
NPOrpamMMsbl padoTsI padoThI
Tena BpaieHus 12 https://m.edsoo.ru/S5Z2P7H5N
2 OO6bEMBI TEN 5 1 https://m.eds00.ru/U2Z5G4QIN
Bexkrops!
3 KOOPAMHATHI B 10 1 https://m.edsoo.ru/K7Z1X5A7E
MIPOCTPAHCTBE
[ToBTOpEHUE,
0000111eHHE,
4 Het 7 1 https://m.edsoo.ru/T4AMEPOISF
cucTeMaTH3alus
3HAHUU
OBILEE KOJIMYECTBO
- 34 3 0

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/U2Z5G4Q9N
https://m.edsoo.ru/K7Z1X5A7E
https://m.edsoo.ru/T4M8P0I5F




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoaungecTBO yacoB
Ne Hara DJIeKTpOHHbIe U poBbIE
Tema ypoka KonTpoabubie | IlpakTHueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI

OCHOBHBIE TTOHSITHSA
CTEPEOMETPHUH: TOUKA, TIPSIMAas,
IJIOCKOCTD, IIPOCTPAHCTRO.
[IpaBuna nzob6pakeHus Ha
PHUCYHKaX: U300paXKeHUS
TUTOCKOCTEH, TapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

https://m.eds00.ru/S0S2Y9027

[TonsiTus: nepecekaroyecs
MJIOCKOCTH, TTePECEKAIOITUECS
npsiMasi ¥ TI0CKOCTh

https://m.edsoo.ru/N8VS5J9H6P

[TonsTus: nepecekaromumecs
IIJIOCKOCTH, IePECEeKaroecs
npsiMasi ¥ IJI0CKOCTh

https://m.edsoo.ru/U212H4R9X

3HAKOMCTBO C
MHOI'OrpaHHHUKaMHU,
n300pakeHue MHOTOIPaHHUKOB
Ha PUCYHKax, Ha
IPOEKIMOHHBIX YePTEKaX

https://m.edsoo.ru/N4W7I0AS5S

HavanbHbie cBeneHus 0 KyOe u
NApaMUJIE, UX PA3BEPTKU U
mozenu. CeueHus

https://m.edsoo.ru/D3GO0U4V6T



https://m.edsoo.ru/S0S2Y9O2Z
https://m.edsoo.ru/N8V5J9H6P
https://m.edsoo.ru/U2I2H4R9X
https://m.edsoo.ru/N4W7I0A5S
https://m.edsoo.ru/D3G0U4V6T

MHOTI'OrpaHHUKOB

HauanbHble cBenieHus o Kyoe u
NIApaMUJE, UX pa3BEPTKU U
mozenu. Ceuenus
MHOTI'OTPaHHUKOB

https://m.edsoo.ru/C7R7N3P7Z

[TonsaTue 06 akCHOMaTHYECKOM
MOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/YSR6S2W4D

[TonaTne 06 akcHOMaTHYECKOM
IIOCTPOCHHUHU CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/X4H7V6K 7P

ITonsatue 06 akCHOMaTUYECKOM
IOCTPOCHHUU CTCPCOMCTPHUM:
AKCUOMBI CTCPECOMCTPUHU U
CIICACTBHUA U3 HUX

https://m.edsoo.rw/Y1T1U8YSS

10

Ilonsarue 06 akcHOMaTHYECKOM
IIOCTPOCHUHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBHS U3 HUX

https://m.edsoo.ru/U9F1IN7T3X

11

B3aumHoe pacrnionoxeHue
MPSIMBIX B POCTPAHCTBE:
nepeceKarommecs,
napasuieNbHbIe U
CKpELIUBAOIINECS NPSIMbIE

https://m.edsoo0.ru/Q4H1S4S9C

12

[TapamienbHOCTh NPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
napaJeibHble IpsIMble B

https://m.edso0o.ru/BO9HON6RIT



https://m.edsoo.ru/C7R7N3P7Z
https://m.edsoo.ru/Y5R6S2W4D
https://m.edsoo.ru/X4H7V6K7P
https://m.edsoo.ru/Y1T1U8Y5S
https://m.edsoo.ru/U9F1N7T3X
https://m.edsoo.ru/Q4H1S4S9C
https://m.edsoo.ru/B9H0N6R9T

MIPOCTPAHCTBE; NapaIEIIBHOCTD
TPEX MPSIMBIX

[MapannenbHOCTh NPSMBIX U
TUTOCKOCTEH B MIPOCTPAHCTBE:

13 g https://m.edsoo.ru/U4B514D00
[TapamienbHOCTH IPSIMON U
IUIOCKOCTH
VTIBI ¢ COHAIPaBIEHHBIMU

14 p https://m.edsoo.ru/O9F7F7S7L
CTOpOHAMU
VYTroia Mexay npsMBIMHA B

15 Ay ip https://m.edsoo.ru/M2W6K4M1C
MPOCTPAHCTBE
Yron Mexny IpsIMbBIMU B

16 Ay p https://m.edsoo.ru/U4P7UON&C
MIPOCTPAHCTBE
ITapamie1bHOCTH IJIOCKOCTEM:

17 p https://m.edsoo.ru/W5I1H7VIH
napajieJbHbIe IOCKOCTH
CBoHcTBa TapauIEIbHBIX

18 . p https://m.edsoo.ru/V3CIAOLOE
IUTIOCKOCTEMN
IIpocreimue
MPOCTPAHCTBEHHBIE (DUTYPHI HA

19 pocTp uryp https://m.edsoo.ru/K2B6X6Z6F
TIJIOCKOCTH: TETPAdIP, KyO,
napasieenuIe

20 [TocTpoenue ceuenuii https://m.edsoo.ru/C3U4V3I5K

21 [Toctpoenue ceuenuit https://m.edsoo.ru/V0J4J9P1L
KonTponbHas padota no teme
"IIpsiMble U TJIOCKOCTH B

22 TPOCTPAHCTBE. https://m.edsoo.ru/L4I8D3P1J
[TapannenbHOCTh OPSIMBIX U
IUTIOCKOCTEN"

23 [TepnieHAMKYIAPHOCTD MPAMOI https://m.edsoo.ru/GOL6L7U1I



https://m.edsoo.ru/U4B5I4D0O
https://m.edsoo.ru/O9F7F7S7L
https://m.edsoo.ru/M2W6K4M1C
https://m.edsoo.ru/U4P7U0N8C
https://m.edsoo.ru/W5I1H7V1H
https://m.edsoo.ru/V3C9A0L0E
https://m.edsoo.ru/K2B6X6Z6F
https://m.edsoo.ru/C3U4V3I5K
https://m.edsoo.ru/V0J4J9P1L
https://m.edsoo.ru/L4I8D3P1J
https://m.edsoo.ru/G9L6L7U1I

U TUIOCKOCTH:
MEPIEeHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE

[IpsimMble napajienbHble U

24 MEePICHANKYISPHBIE K https://m.edso0.ru/N20302C3R
IUIOCKOCTH
[Ipsimble napaiienbHbie U

25 MIEpIEHIUKYIISIPHBIE K https://m.edsoo.ru/ESESZ5R4W
ITIOCKOCTH
IIpu3Hak nepneHIUKYIIPHOCTH

26 p . PHCHAMRY P https://m.edsoo.ru/C4F9P3B6C
IpsIMOI U TIIOCKOCTHU
IIpu3Hak neprnesuKyIIpHOCTH

27 p . PHCHMKY AP https://m.edsoo.ru/E6R4R2Q2J
MPAMON U TUIOCKOCTH
Teopema o oM

28 peEMa O IIpAM HU https://m.eds00.ru/S8U6GIO4R
MEePHEHIUKYISIPHON MIIOCKOCTH
Teopema o TIpsIMO

29 p p . https://m.edsoo.ru/L7F8S0I6D
NEePHEHANKYISIPHON TIIOCKOCTH
Teopema o TIpsIMO

30 p p . https://m.eds00.ru/O7L.4V3D6U
MEePIEHIUKYIISTPHON TIIOCKOCTH
[lepnieHquKyIsIp ¥ HAKIOHHBIE:

ACCTOSIHHC OT TOYKH JI0

31 p A https://m.edsoo.ru/R7P7D2B27Z
MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MJIOCKOCTH
[lepnieHquKyasip ¥ HAKJIOHHBIE!

ACCTOSHHC OT TOYKH JI0

32 PACCTOARHE OT TOTRHI A https://m.edsoo.ru/VIOI1R9G6M
IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 TUIOCKOCTH

33 [IeprieHqUKyIsp ¥ HAKIIOHHBIE: https://m.eds00.ru/S0Q9Z5D9X



https://m.edsoo.ru/N2O3O2C3R
https://m.edsoo.ru/E5E5Z5R4W
https://m.edsoo.ru/C4F9P3B6C
https://m.edsoo.ru/E6R4R2Q2J
https://m.edsoo.ru/S8U6G9O4R
https://m.edsoo.ru/L7F8S0I6D
https://m.edsoo.ru/O7L4V3D6U
https://m.edsoo.ru/R7P7D2B2Z
https://m.edsoo.ru/V7O1R9G6M
https://m.edsoo.ru/S0Q9Z5D9X

PaCCTOAHUEC OT TOYKHU 10
IIJIOCKOCTH, paCCTOAHUE OT
pr[MOﬁ J0 IINIOCKOCTH

[lepnieHquKyIsp ¥ HAKIIOHHBIE!

PAaCCTOSAHUEC OT TOYKH 10

34 https://m.eds00.ru/S6G8J9U00
MIJIOCKOCTH, PACCTOSTHUAE OT
MPAMOM 10 MIIOCKOCTH
Yrael B IpOCTPaHCTBE: Yol
35 p 13 y https://m.edsoo.ru/Z4J2E9W3F
MEXIy MPSIMOMN U TUIOCKOCTBIO
BYI'PAHHBINA YIOJI, TUHEHHBIN
36 Heyrp yrox, https://m.edsoo.ru/COX9FIB1H
yIoJ ABYTPaHHOTO yIJjia
BYT'PAHHBIN YTOJI, TMHCHHBIN
37 Heyrp y https://m.edsoo.ru/A3Y2P8P9R
yIoJl IBYTPaHHOTO yIJia
[leprieH UKy IAPHOCTD
IJIOCKOCTEN: IPHU3HAK
38 p https://m.edsoo.rw/Z1L1L4WO0O
NEePHEHANKYJISIPHOCTH ABYX
IJIOCKOCTEN
[lepnieHqUKyYASIPHOCTD
OCKOCTEH: 3HAK
39 i TEH: TpHSH https://m.edsoo.ru/F3K7G7B3Z
NEPHEHANKYISIPHOCTH ABYX
IUIOCKOCTEN
[lepnieHquKyASIPHOCTD
MJIOCKOCTEN: MPHU3HAK
40 p https://m.edsoo.ru/POQ7H2S4U
MEePHEHIUKYISIPHOCTU JBYX
IUIOCKOCTEN
Teopema o Tpéx
41 p p https://m.eds0o0.ru/Y8YOR3X7G
NEePHEHANKYIISIpax
42 Teopema o Tpéx https://m.edsoo.ru/FSW6G 114K



https://m.edsoo.ru/S6G8J9U0O
https://m.edsoo.ru/Z4J2E9W3F
https://m.edsoo.ru/C0X9F9B1H
https://m.edsoo.ru/A3Y2P8P9R
https://m.edsoo.ru/Z1L1L4W0O
https://m.edsoo.ru/F3K7G7B3Z
https://m.edsoo.ru/P0Q7H2S4U
https://m.edsoo.ru/Y8Y0R3X7G
https://m.edsoo.ru/F8W6G1I4K

MEepIEHIUKYIIpax

43

Teopema o Tpéx
MEPIEHIUKYIIIpax

https://m.edsoo.rt/E7TW7RINSK

44

KontponbHas paboTa mo remMam
"IlepnieHANKYISIPHOCTD MPSIMBIX
U Tiockocten" u "Yriasl Mexay
MPSIMBIMU U TUIOCKOCTAMU"

https://m.eds00.ru/XSU3G6KSF

45

[ToHsiTHE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOTOI'PAHHHKA, BBIMYKJIbIE U
HEBBIIYKJIbIE MHOTOTPaHHUKMU;
pa3BEpTKa MHOIOTPaHHUKA

https://m.edsoo.ru/K4P319C8T

46

[Ipu3ma: n-yrosyibHasi Ipu3Ma;
TpaHd ¥ OCHOBAHUS MPU3MBI;
npsiMasi 1 HaKJIOHHAS TPU3MBI;
OOKOBas U MOJTHAS TOBEPXHOCTh
MIPU3MBI

https://m.edsoo.ru/B5V5V7I1J

47

[Tapannenenunen,
MPSIMOYTOJIbHBIN
napasuiesIeuIe/1 U ero
CBOMMCTBA

https://m.eds00.ru/O1YSN7C5G

48

[Inpamua: n-yrospHas
NUpaMKia, TpaHu U OCHOBAHHE
n1pamMuibl; 00KOBas U MOJIHAS
IIOBEPXHOCTb TUPAMHU/IBL;
IIpaBUJIbHASA U yCCUEHHAs
nupamuia

https://m.edsoo.ru/EOP3T7B8Q

49

[IpaBusbHBIE MHOTOIPAHHUKH:
MOHSATHE TPABUIILHOTO

https://m.edsoo0.ru/PSD7S5SW2N



https://m.edsoo.ru/E7W7R1N8K
https://m.edsoo.ru/X5U3G6K5F
https://m.edsoo.ru/K4P3I9C8T
https://m.edsoo.ru/B5V5V7J1J
https://m.edsoo.ru/O1Y5N7C5G
https://m.edsoo.ru/E0P3T7B8Q
https://m.edsoo.ru/P5D7S5W2N

MHOTOTpaHHUKA; IPaBUIIbHAS
[IPU3Ma U paBUIIbHAS
NMpaMK/Ia; IpaBUIIbHAS
TpEyroJibHas MUpaMuza u
MIPaBUJIbHBIN TeTpasap; Kyo

50

[IpencraBienre o MpaBUIbHBIX
MHOTOTPaHHUKAX: OKTadp,
JOJICKadAP U UKOCAIP.

https://m.edsoo0.ru/Q1D7DI1T8B

51

CumMMeTpust B IPOCTPAHCTBE:
CUMMETPUSL OTHOCUTEIBHO
TOYKH, MPSIMOM, TUTOCKOCTH.
DneMEHTBl CUMMETPUU B
UpaMujax,
napajuleJenune1ax,
IIPaBUWJIBHBIX MHOTOTPaHHUKAX

https://m.edsoo.ru/H6H3K8Y2V

52

Brruncnenue 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JMaroHalu, YIJibl

https://m.edsoo.ru/V6G2M2X5J

53

[Tnomane 60xoBOI
MOBEPXHOCTH U MOJHOU
TTOBEPXHOCTH MPSMOM TTPU3MBEI,
IJI0IIab OCHOBAHUH, TEOpEMa
0 OOKOBOM OBEPXHOCTH
IIPSMOU IPU3MBI

https://m.edsoo.ru/Q7L.2K9F3R

54

[Inomans GokoBOM
MTOBEPXHOCTU U TIOBEPXHOCTH
IIPaBWJIBHON NMUPaMUJIBI,
TeopeMa o III0IIa 1 GOKOBOM
IIOBEPXHOCTU YCEUEHHON

https://m.edsoo0.ru/Y9D4AIMOX



https://m.edsoo.ru/Q1D7D1T8B
https://m.edsoo.ru/H6H3K8Y2V
https://m.edsoo.ru/V6G2M2X5J
https://m.edsoo.ru/Q7L2K9F3R
https://m.edsoo.ru/Y9D4A9M0X

nrupaMHnuabl

KonrtponbHas pabora o Teme

> "MHororpaHHuku" 1 hitps://m.edsoo.r/SISTUISY
56 [TonsiTre 06 06bEMe 1 https://m.edso00.ru/S8H2N6170
57 O0BEM TUpaMHUTBI 1 https://m.edsoo.ru/V8QS5A2P2L
58 O0BEM TUpaMuIBI 1 https:/m.edsoo.1u/Y 1Z6B6I8C
59 O06bEM TUpaMuIbI 1 https://m.edsoo.ru/R6WOVEI3N
60 O0BEM TUpaMUIBI 1 https:/m.edsoo.1u/J1V6I2CTM
61 O06BEM IPU3MBI 1 https://m.edsoo.ru/ZOE6GIA8Q
62 O06BEM npu3MbI 1 https://m.edsoo.ru/T6P703L5M
63 O06BEM IPU3MBI 1 https://m.edso0.ru/M5G4J509U
64 KOHT}?_OHLHaH padora 1o Teme 1 https://m.edsoo0.ru/GOPOS7TM6B
"O6BEMBI MHOTOTPaHHUKOB"
[ToBTOpEeHME, 0000IIEHNE
65 cHCTeMaTH3atit 3Hai{ i 1 https://m.edsoo.ru/C2R7A6B1E
[TocTpoenue ceuenuii B
MHOTOTPaHHHUKE
[ToBTOpeHME, 0600IIEHNE
CHUCTEMaTH3aIis 3HAHUM.
Brruncienue paccTosHUM:
66 MEXAY JIBYMS TOUKaMHU, OT 1 https://m.eds00.ru/M6T9Q1G7C
TOYKH JI0 TIPSIMOMA, OT TOYKH JI0
TJIOCKOCTH, MEXKIY
CKPEIIUBAIOIIUMUCS TTPSIMBIMU
67 HroroBas koHTpobHAs paboTa 1 https://m.eds00.ru/O6W90O4C4F
[ToBTopenue, 0600IEHNE
68 CHUCTEMaTH3aIlis 3HAHUM. 1 https://m.eds00.ru/C6J1P206S

Brruncnenue yrios: Mmexuay



https://m.edsoo.ru/S1S1U3I3Y
https://m.edsoo.ru/S8H2N6I7O
https://m.edsoo.ru/V8Q5A2P2L
https://m.edsoo.ru/Y1Z6B6I8C
https://m.edsoo.ru/R6W0V8I3N
https://m.edsoo.ru/J1V6I2C7M
https://m.edsoo.ru/Z0E6G9A8Q
https://m.edsoo.ru/T6P7O3L5M
https://m.edsoo.ru/M5G4J5O9U
https://m.edsoo.ru/G0P0S7M6B
https://m.edsoo.ru/C2R7A6B1E
https://m.edsoo.ru/M6T9Q1G7C
https://m.edsoo.ru/O6W9O4C4F
https://m.edsoo.ru/C6J1P2O6S

CKPEUTUBAIOIINMHUCS TPSIMBIMH,
MeX1y IpSIMOM U IIIOCKOCTHIO,
JIBYTPaHHbBIX YIJIOB, YIJIOB
MEXy TIIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

68




11 KITACC

KoanuyecTBO 4acos

Ne Hara DJIeKTPOHHBIEe N (ppoBbIE
Tema ypoka Kontpoasnbie | IlpakTuueckue
n/n Bcero U3y4eHusi | oOpa3zoBaTe/ibHbIE pecypchl
padoThI padoTsbI

Cdepa u map: ueHtp,

1 PRIy, AUaMeTD; 1 https://m.eds00.ru/Y7S2X9Y 1D
TIOMIA/Ib TOBEPXHOCTH
cdepbl
B3aumHoe pacnonoxenue

2 CepEI H IIOCKOCTH; 1 https://m.edsoo.ru/Y1L6L3QOW
KacaTenbHast IIOCKOCTD K
cdepe; maowaab chepsl
N3o6paxenue cdepsl,

3 11apa Ha IJIOCKOCTH. 1 https://m.edsoo.ru/F9Z1J5V2M
CeueHnus mapa
Hunuaapudeckas
MOBEPXHOCTH,
oOpa3yrorue

4 LWIAHAPUYECKON 1 https://m.eds0o0.ru/T4X8R6SSP
MMOBEPXHOCTH, OCh
UMJIMHIPUYECKOMN
MTOBEPXHOCTH
HunuHaap: ocHOBaHUS U
OOKOBast MOBEPXHOCTb,

5 o0Opa3yromias 1 0cCh; 1 https:/m.edsoo.rw/T310T9EOD

IUI0I1a]1b OOKOBOH U
IIOJTHOW ITOBEPXHOCTH



https://m.edsoo.ru/Y7S2X9Y1D
https://m.edsoo.ru/Y1L6L3Q9W
https://m.edsoo.ru/F9Z1J5V2M
https://m.edsoo.ru/T4X8R6S5P
https://m.edsoo.ru/T3I0T9E0D

N306paxenune numuHapa
Ha IIOCKOCTH. Pa3BépTkKa
uuinuHapa. CeyeHus
IIHHIPA (TUIOCKOCTHIO,
napajuieJIbHON WIn
NEPIEHIUKYIISIPHONU OCU
HUJIMHIPA)

https://m.edso0.1ru/S3WIMI1K8N

KoHnyeckas moBepXHOCTS,
o0pasyrolie KOHUYECKOn
IIOBEPXHOCTH, OCb U
BEPIINHA KOHUYECKOU
IIOBEPXHOCTHU

https://m.eds00.ru/PSF67919X

Konyc: ocHOoBaHue u
BEpILIMHA, 00pa3yromas u
0Cb; II0I[ab OOKOBOH U
TIOJIHOW ITOBEPXHOCTH

https://m.eds00.ru/R8ZSE7C2T

Y ced€HHbI KOHYC:
o0pa3yroiue 1 BbICOTa;
OCHOBaHUs U OOKOBast
MIOBEPXHOCTh

https://m.edsoo0.ru/N5SD8T8T4J

10

N306paxenune koHyca Ha
IJI0CKOCTH. Pa3BépTka
koHyca. CeueHus KOHyca
(TUTOCKOCTHIO,
napajuIeJIbHON
OCHOBAHHUIO, U
IJIOCKOCTBIO, IIPOXOISAIIEH
4yepe3 BEPLINHY)

https://m.edso0.1u/I14D8U2M2W

11

KoMmOunanus ten

https://m.eds00.ru/O4E3T6WOD



https://m.edsoo.ru/S3W1M1K8N
https://m.edsoo.ru/P5F6Z9I9X
https://m.edsoo.ru/R8Z5E7C2T
https://m.edsoo.ru/N5D8T8T4J
https://m.edsoo.ru/I4D8U2M2W
https://m.edsoo.ru/O4E3T6W0D

BpalleHus U
MHOTI'OTPDaHHUKOB

MHororpasHuk,
OTIMCaHHBIN OKOJIO C(epHI;

12 ctepa, BiucaHHas B https://m.edsoo.ru/J1IKSF8C2A
MHOTOTPaHHUK WUJTU B TEJIO
BpalieHus
[TonsTHe 00 00BEME.

13 OCHOBHBIE CBOMCTBA https://m.eds00.ri/QOW5V2D4Y
00BEMOB TETT

14 O0béM UIMHIIpa, KOHyCca https://m.edsoo.ru/N4K3R2H3I

15 O0BEM mapa 1 oAy https://m.edsoo.ru/N4Z00O0K3V
chepnl
ITomo6ukIC Tena B
MPOCTPAHCTBE.

16 Coornomerms My https://m.edsoo.ru/H3R3M2NI9R
TUTOIIAAIMHA
MMOBEPXHOCTEH, 00bEMaMu
OA0OHBIX T
KonTponbHas padota no

17 temam "Tena BpameHus" u https://m.edsoo.ru/171710K57
"O6bembI TeT"

18 Bexrop Ha miockocth it B https://m.eds00.ru/X9K2X0Q4E
MPOCTPAHCTBE
ClI0)KeHHE ¥ BEIYUTAHHE

19 https://m.eds0o0.ru/Z3S9D1F7W
BEKTOPOB

20 YMHOMKCHHE BEKTOPa Ha https://m.edsoo.ru/B6MICOH8G

YHUCIIO



https://m.edsoo.ru/J1K5F8C2A
https://m.edsoo.ru/Q0W5V2D4Y
https://m.edsoo.ru/N4K3R2H3I
https://m.edsoo.ru/N4Z0O0K3V
https://m.edsoo.ru/H3R3M2N9R
https://m.edsoo.ru/I7I7I0K5Z
https://m.edsoo.ru/X9K2X0Q4E
https://m.edsoo.ru/Z3S9D1F7W
https://m.edsoo.ru/B6M9C0H8G

21

Pasznosxxenne BexkTopa 1o
TpEM HEKOMILTAaHAPHBIM
BekTopaM. [IpaBuio
napajuienaenuneaa

https://m.edsoo.ru/J125D57Z4K

22

Pemenne 3amau,
CBS3aHHBIX C
MIPUMEHEHHUEM TPABUIT
JIEUCTBUIN C BEKTOPaMHU

https://m.eds00.ru/Z0J2C1G2L

23

KoopanHaTHO-BEKTOpPHBIM
METO/1 IPU PEIICHNUN
reOMEeTPUUYECKUX 3a7a4

https://m.edsoo.ru/N9Q4H2D20

24

[IpsimoyronbHas cucrema
KOOPJMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3ama4uu B
KOOpAUHATaX

https://m.edsoo.ru/R21.4B1S4Q

25

Yrois Mexay BEKTOpPaMH.
CkansipHO€ IIpOU3BEIEHUE
BEKTOPOB

https://m.eds00.rt/Q7R3Q6DI9T

26

Brruucnenue YIJIOB MCKAY
IpsAMBIMHA U TNIOCKOCTAMHA

https://m.edsoo.ru/N6I1F1V3X

27

KontponbHas padota mo
teme "BekTopsl u
KOOpAMHATHI B
npocrpaHcTae”

https://m.edsoo.ru/D2J7V7F7TW

28

[ToBTOpeHME, 0600IIEHNE
U CUCTEMAaTH3aLMs 3HAHUH.
OcHOBHBIE QUTYPHI,

https://m.edsoo.ru/E7B6D4D6U



https://m.edsoo.ru/J1Z5D5Z4K
https://m.edsoo.ru/Z0J2C1G2L
https://m.edsoo.ru/N9Q4H2D2O
https://m.edsoo.ru/R2L4B1S4Q
https://m.edsoo.ru/Q7R3Q6D9T
https://m.edsoo.ru/N6I1F1V3X
https://m.edsoo.ru/D2J7V7F7W
https://m.edsoo.ru/E7B6D4D6U

(hakTbI, TEOPEMBI Kypca
IUTAHUMETPUHU

29

[ToBTopenue, 0600IIEHNE

U CUCTEMAaTHU3alUs 3HAHUN.

OcHoBHBIE HUTYPHI,
(hakTbI, TEOpPEMBI Kypca
IUTAHUMETPUHU

https://m.edsoo.ru/O8WIN3W5H

30

[ToBTopenue, 0600IIEHNE

U CUCTEMAaTHU3alus 3HAHUN.

3aauy MJIaHUMETPUU U
METOIBI X PEIICHUS

https://m.edsoo.ru/H2H5NOROQ

31

[ToBTOopenue, 06o01IEHNE

U CUCTEMAaTHU3allus 3HAHUM.

3aauy JIaHUMETPUU U
METOBI X PEIICHUS

https://m.edsoo.ru/NOT3S8F4A

32

IToBTOpenue, 0600IIECHNE

M CHCTeMaTH3allus 3HaHUIA.

OcHoBHBIE UTYPHI,
(bakThI, TEOpPEMBI Kypca
CTepeoMeTpun

https://m.edso0.ru/A8C3N2J5C

33

HToroBast KOHTpOJIbHAs
pabota

https://m.eds00.ru/YOX8ROF9J

34

[ToBTOpEeHME, 0000IIEHNE
U CUCTEMaTH3alus 3HAHUN

https://m.edsoo.ru/T6X6ESK 71

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34



https://m.edsoo.ru/O8W1N3W5H
https://m.edsoo.ru/H2H5N0R0Q
https://m.edsoo.ru/N0T3S8F4A
https://m.edsoo.ru/A8C3N2J5C
https://m.edsoo.ru/Y0X8R0F9J
https://m.edsoo.ru/T6X6E5K7I




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KJIACC
Kon o
IIpoBepsiemble npeIMeTHBbIE pPe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeHero o01ero 00pasoBanus
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSMU: TOUKA, psAMasi, INIOCKOCTh
75 [TpuMeHSITh aKCHOMBI CTEPEOMETPUHN U CIEACTBHS U3 HUX MPU PEUICHUH
‘ reOMEeTPUYECKUX 3a/1a4
73 OrnepupoBaTh MOHATUSIMH: MNAPAJIICIBHOCTh U MEPICHAUKYJISIPHOCTH
' MPSIMBIX U IJIOCKOCTEH
- KnaccuduimposaTs B3aMMHOE PacIioIOKeHHE MPSMBIX U TUIOCKOCTEH B
' IIPOCTPAHCTBE
OrnepupoBaTh NOHATUSAMU: IBYTPAHHBIN YToJl, TPaHu JIBYTPAHHOIO yTJa,
7.5 pedpo BYrpaHHOTO YyIJIa, JIMHEWHBIA YTrojd JBYTPAHHOTO YIJIa,
rpajlycHasi Mepa JABYTPaHHOTO yIJia
OrnepupoBaTh MOHATUSMH: MHOTOIPAHHUK, BBITYKJIbII U HEBBITYKIIbII
7.6 MHOTOTpaHHUK, 3JIEMEHTBI MHOTOT'PaHHHKA, MPaBUIIBHBIN
MHOT'OTPAaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BUbl MHOTOTPAHHUKOB (MMpamuaa, mpu3Ma,
‘ MPSIMOYTOJIBHBIN TTapajuiesenumnes, Kyo)
KnaccupummpoBaTh MHOTOTpAaHHUKH, BBIOMpAs OCHOBaHUS IS
. kinaccupukauuy  (BBIMYKJIbIE U HEBBITYKJIblE  MHOTOTPaHHUKH,
. MpaBUJIbHbIE MHOTOIPAHHUKH, TMPSAMbIE M HAKIOHHBIE MPHU3MBI,
napasuieNenue /ibl)
79 OnepupoBaTb  HOHSTHUIMHU: CeKyllas  IUIOCKOCTb,  CEUEHHUe
' MHOTOIPAaHHUKOB
710 OOBSICHIATh MPUHIUIBI MOCTPOSHUS CEYCHUH MHOTOTPAHHUKOB,

HCIIOJIB3YA METOA CJICI0B

7.11

CTpOI/ITL CCUYCHUA MHOTOTpaHHHMKOB MCETOJAOM CJICAOB, BBINIOJIHATH




(BBIHOCHBIE) MJIOCKHE YEpPTEXH W3 PHUCYHKOB IPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemarsn 3ala4U Ha HaXOXJACHUC I'COMCTPUICCKUX BECJIIMYHH 110 06pa3uaM
HJIN aJirOpuTMaM, NPUMCHAA W3BCCTHLIC AHAJIMTHYCCKUC MCTOABI IPHU
pPCUICHUM CTAHAAPTHBIX MATCMATHUYCCKHUX 3alda4 Ha BbIYHUCICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOUYKaMM, OT TOUKHU OO HpHMOﬁ, OT TOYKH 10

IJIOCKOCTH, MCKAY CKPCHIUBAOIHUMUCS ITPAMBIMUA

7.13

Pemiate 3a1aun Ha HaX0X/I€HHE T€OMETPUUYECKUX BEJTMUUH 0 00pa3Lam
WM AJITOPUTMAaM, IIPUMEHS W3BECTHBIC AHAIIMTUYECKHE METOIbI IIPU
pELICHUHU CTAHAAPTHBIX MaTeMAaTHYECKUX 3a/1a4 Ha BBIYHUCIECHUE YIIIOB
MEXY CKPELIMBAIOIMMUCS NPAMBIMH, MEXAY IPSIMON U IUIOCKOCTHIO,

MCKAY INIOCKOCTAMU, ABYI'PDAHHBIX YTI'JIOB

7.14

Beruucnsate 00bEMBI W TUIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHHUKOB
(mpusma, mnHpamMuga) C OpUMEHEHHEeM  (HOpMYJ,  BBIUUCISTH
COOTHONIEHUS MEXKTy TUIOMIAIMU IIOBEPXHOCTEH, 00bEMaMU TIOTOOHBIX

MHOT'OTrpaHHUKOB

7.15

OHCpI/IpOBaTL MNOHATHUAMU: CUMMETPUA B IPOCTPAHCTBE, LHECHTP, OCh U

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUH (PUTYPbI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MHPOPMALUIO O
POCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUrypax, MpPEJCTaBICHHYIO Ha

YepTeKax U pUCYHKax

7.17

[TpumeHsTh reoMeTpudecKkre (HaKThl IJIs PEHICHUST CTEPEOMETPUIECKUX
3a/1a4, MPEANoIararoliuX HECKOJIbKO IIaroB pPELIEHUs, €CIU YCIOBHS

MIPUMCHCHUS 33JIaHbI B SBHOU (hopMe

7.18

IIpuMeHATH mpocTEHIINEe IPOrpaAMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CHCTEMBl IIPH PEUICHUH CTEPEOMETPUUYECKUX

3aga4

7.19

IIpuBOAUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOLIE U

KN3HU, PACIIO3HABATE MMPOABJICHUC 3aKOHOB 'COMETPHUHN B UCKYCCTBEC

7.20

IIpuMeHATh MONy4YEHHBIE 3HAaHWA Ha IMPAKTUKE: aHAJIU3UPOBATh
peanbHble CUTyallUd U INPUMEHATH HU3YYEHHBIE IOHATHUS B IPOLECCE
MOKMCKAa pEeIIEHUsI MaTeMaTU4ecKH C(HOPMYIUPOBAHHON MPOOIEMBI,
MOZEJIMPOBATh peabHbIe CUTYALMH Ha SA3BbIKE T€OMETPUU, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJIEIH C HUCIIOIB30BAHUEM N€OMETPUUECKUX MOHATUH U

TCOPCM, allapara ajr e6pBI, peuiaTh NPaKTUICCKUEC 3a/la4r, CBA3aHHBIC




C HAXOKACHUEM I'COMCTPHUICCKUX BCIINYHNH

11 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
NpoBePsIeMOro .
00pa3oBaTe/ibHOI NPOrpaMMBbl CpeIHero o01ero 0Opa3oBaHus
pe3yJbTarta
6 I'eomerpus
OnepupoBatb MOHATUSMU: HWIMHIPHYECKas MOBEPXHOCTb,
6.1 o0pa3yromue MUIUHAPUICCKONW MOBEPXHOCTH, MUIUHAP, KOHUYECKAS
' MOBEPXHOCTh, 00pa3ylolue KOHUYECKOW TOBEPXHOCTH, KOHYC,
cepruueckas MOBEpPXHOCTh
6.2 Pacrio3naBats Tena BpameHus (UIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOTYYCHHS TEJl BPALICHUS
6.4 KnaccudunupoBaTs B3aUMHOE pacnoioskeHrue chephl U MI0CKOCTH
OnepupoBarh MOHATHUSAMM: IIAPOBOM CETMEHT, OCHOBAHHUE CErMEHTA,
6.5 BBICOTA CETMEHTA, IAPOBOil CJIOM, OCHOBAaHKE IIAPOBOTO CJIOSA, BHICOTA
IapPOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Boruncnsate 00BEMBI M IUIOMIAM TOBEPXHOCTEH TeNn BpallleHus,
' TCOMETPHUYSCKUX TEJl C MPUMEHEHHEM (PopMyIT
OnepupoBarh MOHATUSMHU: MHOTOTPAHHUK, BIIMCAHHBIM B cdepy H
6.7 OMUCAaHHBIM OKOJO cdepbl, cepa, BNMCAHHAS B MHOTOTPAHHHUK WM
TEJIO BpalleHUs
63 BbluucasTe COOTHOIIEHHS MEXAy IUIOMAASMU TOBEPXHOCTEH U
) 00BEMaMHU ITOTOOHBIX TEN
6.9 N300paxaTh n3ydaemble GUIypbl OT PyKH U C IPUMEHEHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BoInonHATe (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUIyp: BHJ CBEpXY, COOKY, CHH3Y; CTPOUTb CEUEHMsS Tl
BpaIICHUS
W3Bnekatrb, MHTEPIPETUPOBATh M MPEOOPa30BBIBATE MHPOPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTypax, MPEACTABICHHYIO Ha
yepTexax U pUCyHKax
6.12 [IpumMeHsaTh reomeTpuueckue PaKThl 115 peHICHUS CTEPEOMETPUIECKUX




3aaa4, npearnojararommux HECKOJIbKO IaroB pCIiCHUs, €CIU YCIIOBUSA

MIPUMEHEHHUS 3a/1aHbI B SBHOU (hopMe

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BrinmonssTh l[CfICTBI/I?I CJIOKCHUA BCKTOPOB, BbBIUUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpAa Ha 4YUCIIO, OG’BHCHHTB, KakKuMH CBOMCTBAMH OHH

o0JIagaroT

6.15

HpI/IMeHHTB IMpaBUJIO IapaJuICIICIIMIICaa IIpKU CII0KCHUHN BEKTOPOB

6.16

OnepupoBaTh MOHATUSMU: JIEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOP, MO/1yJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yrojl MEXIy BEKTOpaMH, CKAJISIPHOE TIPOU3BEJACHHE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BECKTOPbI

6.17

Haxoauts cyMMy BEKTOPOB M NMPOU3BEJEHHE BEKTOpA Ha YUCIO, YIoJ
MEXJy BEKTOPaMH, CKaJSIPHOE NPOU3BEICHME, PACKIAAbIBATh BEKTOP

10 ABYM HCKOJIJIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTB IJIOCKOCTb YPABHCHUCM B HeKapTOBOﬁ CUCTECMC KOOpAUHAT

6.19

PemraTe HpOCTefIIHI/IC TCOMCTPUUCCKHUEC 3a/laiu Ha IIPUMCHCHHUC

BCKTOPHO-KOOPAWHATHOTI'O ME€TOJa

6.20

Pemrate 3aJa4d Ha J0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHX OTHOIICHUM U
HaXO0XXIACHUC I'COMCTPUICCKUX BEJIUMYHNH 10 o6pa3uaM HJIK aJITOpUTMaM,
MMPpUMCHAA HN3BCCTHBIC MCETO/bI npu peuICHUH CTaHAApPTHBIX

MAaTeMaTUYCCKUX 3aJa4

6.21

[IpuMeHATH mpPOCTEHIINE IPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX

3aJa4

6.22

HpI/IBOZ[I/ITB MNPpUMEPbI MAaTCMATUUCCKUX SaKOHOMepHOCTeﬁ B IIpHUPOJIC

1 )KU3HHU, paCliO3HABATh MPOABJIICHHUEC 3aKOHOB I'COMCTPUU B HCKYCCTBE

6.23

[IpuMmeHsTh TOMy4YEeHHBIE 3HAHMS Ha TWPAKTHKE: aHAIU3HPOBATh
peajbHble CUTYyallMd U NPUMEHSTh U3yUYEHHbIE MOHATHUS B Mpolecce
MOKCKA pEeUIeHUs] MaTeMaTU4ecKd CQOpPMYJIUPOBAHHON MPOOIEMBbl,
MOJIEJIMPOBAThH PEAIbHBIE CUTYaIlUU Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh
MIOCTPOECHHBIE MOJIEH C UCIOJIb30BAHUEM F€OMETPUUECKHUX MOHATHI U
TEopeM, anmapara anredpbl, peniaTth NPakTUIECKUe 3a7a9, CBI3aHHbBIE

C HAXO0XACHHUEM I'€OMCTPHUICCKUX BEJIIMYUH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

I'eomerpus

7.1

OCHOBHBIE MOHSITHS CTCPCOMETPHUU. Tqua, npsamasi, IIOCKOCTh, IMPOCTPAHCTBO.
Ilonstue 00 AKCMOMAaTHYCCKOM IMOCTPOCHUHU CTCPCOMCTPHU: AKCHOMBbI

CTCPCOMCETPHU U CICACTBUA U3 HUX

7.2

B3anmHOe pacnonokeHne TOpsMBIX B MPOCTPAHCTBE:  IEPECEKAIOIINECS,
MapajuyiedbHbIE W CKpeIIMBarolIuecs npsMble. [lapannenbHOCTh NPSAMBIX U
IJIOCKOCTEl B MPOCTPAHCTBE: NapajjiebHbIE MpsAMbIE B MPOCTPAHCTBE,
MApAIJIETBbHOCT TPEX MPSAMBIX, NAPALICIBHOCTh NPSAMON U IUIOCKOCTH. YTIIBI C
COHANpPABJICHHBIMU CTOPOHAMH, YTOJ MEXJIy MNpPSIMbIMH B IPOCTPAHCTBE.
[TapannenpsHOCTH IJTIOCKOCTEM: napasuiesibHble IJIOCKOCTH, CBOICTBA
napajuleNnbHbIX miIockocted. [Ipocreiimme mMpocTpaHCTBEHHbIE (UTYpHI Ha

TUIOCKOCTH: TE€TPadIp, KyO, mapauieenurel, TOCTPOSHHE CEYCHU I

7.3

[lepneHIUKYISIPHOCTh HPSIMOW M IUIOCKOCTH: IEPHEHAUKYJISIPHBIE IpsIMbIE B
MIPOCTPAHCTBE, MpsSMbIE MApPAUICIbHBIE W MEPHEHIUKYJSPHbIE K IUIOCKOCTH,
MPU3HAK MEPIEHIUKYISPHOCTH MpPSIMOM M IUIOCKOCTH, TEOopemMa O NpSAMOH
MEePIEHANKYISIPHON TJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YroJl MEXAY MNPAMON U
IJIOCKOCTBIO,  JIBYIPAHHBIA  YIOJI, JIMHEWHBIA yrojl JBYIPAaHHOIO  yrja.
[leprieHaAUKYISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSTHUE
OT MPSIMOH 10 TNIOCKOCTH, MPOEKLUs (PUTYpBI Ha IIIOCKOCTh. [leprnenauKyIsipHOCTh
IJIOCKOCTEM: MPU3HAK MEPHNEHIUKYJSIPHOCTH NIBYX IIOCKOCTe. TeopeMa o Tpéx

NEepIEHIUKYIIIpax

7.4

[loHsATHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOI'OTPAaHHUKA, BBIIIYKIIBIE U
HEBBIITYKJIbIE MHOTOI'PAaHHHUKH, Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yroybHas
NpuU3Ma, TpaHU U OCHOBAHMS MPHU3MBI, IpsAMas U HAKJIOHHAS MPU3MbI, OOKOBas U
TTOJTHAS ITOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MIPSAMOYTOJIBHBIN
napajuienenumnes U ero csorcrsa. Ilupamupa: n-yrosnbHas nupamMuaa, rpaHd U
OCHOBaHHUE MUpaMuibl, 00KOBas U MOJIHAs TOBEPXHOCTh MUPAMUbl, IPABUIbHAS U

yceqéHHaﬂ nupamMujaa. ONEeMEHTBI Npu3Mbl U [HAPAMUIBI. HpaBI/IHLHHe




MHOT'OTPaHHUKH: IMOHATHE NPABWIBHOTO MHOIOTPAaHHUKA, IIPaBUJIbHAS IPHU3Ma U
[IpaBUJIbHAsA IHpaMUJa, [PAaBWIbHAS TpPEyrojbHas IUpamMuza WU IPaBUIBHBIN
TeTpasap, KyO. llpencraBieHne o MpaBUWIIBHBIX MHOTOTPaHHHUKAX: OKTadap,

AOJCKa’Ap U UKOCAAPYTruUc CeueHus IMPU3MBbI U TUPAMHUIbI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CHMMCTPpUA OTHOCHUTCIbHO TOYKH, HpHMOﬁ,
TIJIOCKOCTH. DIEeMEHTEI CUMMCTPUU B nupamMuaax, napajjiciacnuicaax,

IIpaBUJIbHBIX MHOI'OI'PAHHHUKAX

7.6

Borunicnienue 3neMeHTOB MHOTOTPaHHHMKOB: pEOpa, nuaroHanu, yriel. [Lmomans
OOKOBOW TIOBEPXHOCTHM M TIOJHOM TOBEPXHOCTH MPSIMOH MPHU3MBI, IJIONIAh
OCHOBaHMH, TeopeMa 0 OOKOBOM TOBEPXHOCTH MPSMOM Mpu3Mbl. [Lomans 60koBoM
MIOBEPXHOCTH M IIOBEPXHOCTH IPAaBWJIBHOM MUpaMHIbl, TEOpeEMa O IUIOIIAIU

yceuénHoit nupamubl. [lonstie 06 06béMe. OOBEM MHUPaMUIBI, TPUMBI

7.7

[TongoOubie Tema B mpoctpaHcTBe. COOTHOMIEHUS MEXAY — TUIOMIAISIMHU

MOBEPXHOCTEH, 00BEMAMH MTOTOOHBIX TET

11 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuuapudeckass MOBEPXHOCTh, OOpa3yroNIMe HUIMHIPUYECKON MOBEPXHOCTH,
OoCb LMIUHApPUYECKOW moBepxHOCTH. LlunmuHzap: ocHoBaHus U OOKOBas

MMOBEPXHOCTh, 00pa3yroIas U 0Ch, TUIOMIAIb OOKOBOH U IMOJTHON TTOBEPXHOCTH

6.2

Konundeckass MOBEpXHOCTh, 0Opa3yrolne KOHHYECKOH TMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH oBepXHOCTH. KOHyC: OCHOBaHMe U BepIlIMHA, 00pasyromas
U OCh, IUIONMIAJb OOKOBOM M TIOJHOW TIOBEPXHOCTU. YCEUYEHHBIA KOHYC:

oOpa3yrolne 1 BbICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTh

6.3

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

PaCIIOJIOKCHHUC 0(1)6pr " IIJIOCKOCTH, KacaTCJibHasA IJIOCKOCTb K cq)epe, miomaab

cepsl

6.4

I/I306pa)KCHI/I€‘ TCJI BpallICHUS Ha IMJIOCKOCTHU. PaBBépTKa OUJINHApPA U KOHYCa

6.5

KomOuHnanuu Ten BpallleHuss ¥ MHOTOI'PAaHHHKOB. MHOTOTpaHHUK, ONMUCAHHBIN

OKOJIO C(l)epbl, C(1)epa, BIIMCaHHAA B MHOI'OTPpaHHUK, WJIK TCJIO BPAllICHHA

6.6

[Tonstre 06 o6bEMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
pSIMOYTOJIBHOTO Tapauiesnenuneaa 1 ciefAcTBus u3 He€. OO0bEM HUIHHIPA,

koHyca. O0BEM mapa u riomaab chepsl




[TogoOubie Tema B mpoctpancTBe. COOTHOIICHUS MEXKIAY — IUIOIIAISIMHU

6.7 MMOBEPXHOCTEH, 00BEMAMHU MTOTO0HBIX TET
6.8 Ceuenust nuinuHApa (MapauieIbHO M MEPHEHANKYJISIPHO OCH), CEUEHHUs KOHyca
' (mapasnienbHOEe OCHOBAHUIO U MPOXOSAIIEE Yepe3 BEPILINHY ), CEUEHUs 11apa
Bekrop Ha mimockoctd u B mpocTpaHcTBe. CIIOkKEHUWE W BBHIYMTAHHE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha yucio. Pa3nokeHne BeKTopa 1o TpEM HEKOMIUIAHAPHBIM
' BekTopaM. IlpaBuno mapamnenenunena. Pemenwe 3amay, CBSI3aHHBIX C
IIPUMEHEHNEM NTPABUJI ACHCTBUI C BEKTOpaMU
[IpssMoyronbpHas cuctemMa KOOpPAMHAT B MIpocTpaHCTBe. KoopaumHaTel BEKTOpa.
6.10 [Ipocreiimue 3amaun B KoOpAMHATaX. YToil MeXIy Bekropamu. CkaisipHoe

MMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJI0B MCKAY HNPAMBIMU U IJIOCKOCTSIMHU.

KOOpI[I/IHaTHO—BeKTOpHHﬁ METO/ IIpHU PCIICHUU I'COMCTPUYICCKUX 3a1a1




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon
NMpoBePsSIEeMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBaHUSA K IPEAMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NMPOrPaMMbl CPeIHEro
o011ero oopa3oBaHus

Brnanenue meromaMu JOKa3aTeibCTB, aJrOPUTMAMHU PEIICHHS 3ajad;
yMeH#e (HOpMyIHpOBaTH M ONEPUPOBATH MOHATHUSIMH: OTPEICIICHUE,
aKCcMoMa, TeopeMa, CIICJICTBUE, CBOWCTBO, MPH3HAK, JTOKA3aTEIbCTBO,
paBHOCHIBHBIE  (DOPMYITHPOBKY; OPUMEHATh  WX;  YMEHHUE
dbopMyIHpoBaTh 00paTHOE W TPOTHUBOIOJIOKHOE YTBEPXKICHHUE,
MPUBOJIUTL TMPUMEPHl W KOHTPIPHUMEPBI, HKCIIOJIB30BATh METO/T
MaTeMAaTUYeCKON MHIYKIIMU; TPOBOIUTH JIOKA3aTeIIbHBIC PACCYKICHHUS
MpU  pPEIICHUH 3a/ad, OICHUBATh JIOTUYECKYIO0 MPaBUIBHOCTh
paccyXIeHHIi; yYMEHHE OIEepPHUpPOBATh TMOHATHSIMH: MHOXECTBO,
MMOJIMHO’KECTBO, OTEPAIlUU HAJ MHOXKECTBAMHU; YMEHHE HCIOIH30BATh
TEOPETUKO-MHOXKECTBCHHBIM ~ anmapaT JUIsl ONHCAHUS  PealbHBIX
MIPOLIECCOB U SIBJICHUM W TPU PEUICHUH 33]1a4, B TOM YHCJIE U3 JPYTHX
y4eOHBIX MTPEIMETOB; YMEHHUE OTIEPHUPOBATH MMOHITUAMU: Tpad), CBAZHBIN
rpad, nmepeBo, WK1, Trpad HaA IJIOCKOCTH; YMEHHE 3a/1aBaTh U
OMHCHIBATh Tpadbl Pa3TMIHBIMU CITIOCOOAMM; UCTIONB30BaTh Tpadbl IPH

pelieHuu 3a1a4y

YMeHue onepupoBarh MOHATUAMU: HATYPAIbHOE YHUCIIO, LEJIOE YUCIIO,
CTEITIEHb C LEJIBIM [T0OKA3aTeIeM, KOPEHb HaTypaabHOU CTEIIEHH, CTCIICHb
C PpalMOHAIBHBIM  IIOKa3aTelleM, CTENeHb C JACUCTBUTEIbHBIM
nokaszarenaeM, JiorapuMm 4yuciaa, CHHYC, KOCHHYC U TaHIE€HC
IIPOU3BOJIBHOIO YMCJIA, OCTATOK I10 MOAYJIO, PAlMOHAIBHOE 4YHCIIO,
WPPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATYpPaJIbHBIX,  LEJbIX,
palMOHAIbHBIX, JCHCTBUTEIBHBIX YHUCEI; YMEHUE HCIIOJIb30BaTh
MPU3HAKU JEMMOCTH, HAUMEHBIINNA OOLIUIl 1eIUTeNh U HauMEHbIee
of1iee kpaTHOe, aropuT™ EBKIIMAa mpu peneHny 3a/1a4; 3HaKOMCTBO
C pa3IMYHBIMU TO3UIMOHHBIMM CHUCTEMaMH CYHUCIICHMS; YMEHHE
BBINOJIHATH BBIYMCICHUE 3HAUEHUI U IpeoOpa30BaHUs BBIPAKEHUN CO

CTEeNEeHsIMH U JiorapudmMamu, npeodpazoBaHus APOOHO-paIlMOHATBHBIX




BBIPAKEHUI; YMEHHUE ONEPUPOBATH MOHATUSMU: MOCIEA0BATEIbHOCTD,
apupmeTHyeckass ~ Oporpeccusi,  IeOMETpHuYecKas  Iporpeccus,
OecKOHEYHO yObIBarollasi TIeOMEeTpUYecKass IpOrpeccus; yMeHHe
3a]aBaTh  IIOCJIEJOBATEIBHOCTH, B TOM UHUCJIE€ C IIOMOIIBIO
PEKYppEHTHBIX  (GOpMyJ;  yMEHHE  ONEpUpOBaThb  MOHATUSAMHU:
KOMIUIEKCHOE YHCIIO, CONPSLKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, opma 3alucy KOMIUIEKCHBIX YHCe
(reomeTpuyeckas, TpUTOHOMETpUYecKas W ainreOpandeckas); yMeTh
MIPOU3BOJUTH apu(MeTndecKue AeUCTBUSA ¢ KOMIUIEKCHBIMU YHCIIaMU;
INPUBOJUTh  NPUMEPHI  MCIOJIB30BAaHUS  KOMIUIEKCHBIX  YHCEI;
ONEepUpPOBaTh MOHATUSAMU: MaTpuua 2xX2 u 3%3, omnpenenuTenb

MaTpulbl, FeOMeTpI/ILIeCKI/Iﬁ CMBICJI OTIPCACIIUTECIIA

YMeHue onepupoBaTh NOHATHUSAMHU: pallMOHAIbHBIC, UPPALIMOHAJIbHBIE,
[I0Ka3aTeIbHbIE, CTETIEHHBIE, Jorapu(pMHUUECKHUE, TPUTOHOMETPUUYECKUE
YpPaBHEHHs M HEPABEHCTBA, HX CHUCTEMBI; YMEHHE OIEPUPOBATh
MOHSTHUSIMU: TOXJIECTBO, TOXK/IECTBEHHOE NTPeoOpa3oBaHNe, ypaBHEHUE,
HEPABEHCTBO, CUCTEMA YpPaBHEHHWH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YPAaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE pellaTb YypaBHEHMS,
HEPABEHCTBA M CUCTEMBI C MOMOIIBIO PA3IUYHBIX NMPUEMOB; PELIATh
YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI C IIapaMETPOM; NPUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJI PELICHHUS] MaTEMaTHYECKUX

3a7a4 ¥ 3a/1a4 U3 PA3IMIHbIX 00JIaCTe HAYKH U pPeaIbHOM KU3HH

YMeHue onepupoBaTh MOHATUSAMH: (YHKIHS, YETHOCTh (DYHKIHH,
MEPUOTNIHOCTD (DYHKIMH, OTPAaHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTB
(byHKIMH, SKCTpeMyM (QYHKIIMK, HauOOJIbIIIee U HaUMEHbIIIee 3HAaUeHUS
GYHKIIMM HAa TPOMEXKYTKE, HENpepbhiBHAS (QYHKIHNS, aCUMITOTHI
rpadpuka (yHKOMM, TepBas M BTOpas MPOU3BOAHASA (DYHKIHH,
TEOMETPUUYECKHUIN M (U3MUECKUI CMBICI POU3BOHOM, IIEpBOOOpa3Has,
OTpeNIeNEHHBIA HMHTErpajll; YMEHHE HAXOAWUTh AaCUMITOTHI Tpaduka
(GYHKIMW; YMEHUE BBIYHCISTH MPOU3BOIHBIC CYMMBI, MTPOU3BEACHUS,
YaCTHOTO U KOMITO3UIIUH (PYHKIUI, HAXOAUTh ypaBHEHHUE KacaTeIbHON
K TpaduKy QYHKIMU; YMEHHE HaXOIUTh MMPOU3BOIHBIC dJIEMEHTAPHBIX
(GyHKUMHA; YMEHHE HCHOJb30BAaTh IMPOU3BOAHYIO Ui HCCIIEJOBAHUS
(byHKIMN, HAXOIUTh HAMOOIBIIKE U HAUMEHBIIINE 3HAUYCHUS (yHKIIHA;,
CTpOUTh TpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM  armapara

MaTEMaTUYCCKOI'O aHaIn3a; IPUMCHATD IIPOU3BOAHYTO I HAXOXKACHUSA




HaWjIy4dlllero pPEIICHHUs B MPUKIAIHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHMUECKUX U (PU3NYECKHX 3a/1a4axX; HAXOAUTh IJIOIAIU U 00bEMBI
¢bury c momMoubl0 UHTErpaja; NPUBOAUTH MPUMEPbl MATEMAaTUYECKOTO

MO/JICIMPOBAHUS ¢ MOMOILBIO AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTb NOHATUAMM: Tpapuk (yHKOUM, oOpaTHas
GbyHKIMA, KOMIO3UIUS (HYHKIHHA, THHEHHAs (YHKINS, KBaJpaTHIHAS
GyHKUMSA,  pauMoOHaJIbHAas  (QYHKUUS,  CTeNeHHas  (yHKUus,
TpUTOHOMETpHUYEeCKHe (YHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GyHKIMH, IOKa3aTeabHass W Jorapupmuueckas (QyHKLIUHU; yMEHHE
CTpOUTH TpadUKU U3yYEHHBIX (PYHKIHMA, BBIOIHATH MpeoOpa3oBaHus
rpaduKoB (GYHKLIUH, UCTIOJIB30BAaTh T'PaQUKH s U3yUEHHs IPOLIECCOB
Y 3aBHCHMOCTEH, IPY PEIICHUH 33/1a4 U3 IPYTHX y4eOHBIX MMPEIMETOB
M 3a/7a4 U3 peaJbHON JKU3HU; BBIpaXKaTh (HOpMyJaMH 3aBHCHMOCTH
MEX]ly BETMYMHAMU; UCTIOIb30BaTh CBOMCTBA U TpapuKy GyHKIMHA 1st
peleHus ypaBHEHUH, HEpaBEHCTB U 33]1a4 ¢ TapaMeTpaMu; H300paxarb
Ha KOOPAWHATHOM INIOCKOCTH MHOXKECTBA PEIICHUM ypaBHEHUH,

HCPABCHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a/ladll Pa3HBIX TUIOB (B TOM YHUCIE Ha
MIPOILEHTHI, JOJIH U YaCTH, Ha IBUKEHHE, padOTy, CTONMOCTh TOBapOB U
YCIIyT, HaJIOTH, 3a]Ja4i U3 00J1aCTH YIIPaBIICHUS TUYHBIMHU U CEMEHHBIMU
(uHaHCAMH); COCTABIATH BHIPAKEHUS, YPABHEHHUs, HEPABEHCTBA M MX
CUCTEMBI 0 YCJIOBUIO 33/1a4d, UCCIIENOBATh MOJYYEHHOE PELICHUE U
OLIEHUBATh MPABIONON00OHOCTh PE3yJIbTAaTOB; YMEHHE MOJIEIUPOBAThH
peanbHble CUTyalluu Ha S3bIKE MATEMAaTHUKH; COCTABJIATH BBIPAXKEHUS,
YpaBHEHHUs, HEpPaBEHCTBA W HX CHUCTEMBI [0 YCIOBUIO 3aJauH,
WCCIEeA0BaTh IOCTPOECHHBIE MOJENM C HCIOJIb30BAHMEM allapara

anreOpbl, UHTEPIPETUPOBATH MOTYYSHHBIH pe3yabTaT

YMeHue onepupoBaTh IMOHATUSAMH: CpelHee apu(MeTHUecKoe,
MeraHa, HauOoJblllee U HaMMEHbIlee 3HAaUeHUs, pa3Max, JAUclepcus,
CTaHJapTHOE OTKJIOHEHHWE YHWCIOBOrOo HaOopa; yMEHHE H3BIIEKATh,
UHTEPIPETUPOBATh WH(OPMALINIO, TPEICTABICHHYIO0 B Ta0iMLax, Ha
nuarpammax, rpadukax, OTpakarollyto CBOMCTBA peaslbHBIX MPOLIECCOB
U SBJIEHUH; NPEICTaBIATh HHPOPMAIMIO C MOMOUIbIO TabIuI u
auarpamm; MCCIeA0BaTh CTaTUCTUYECKUE JaHHbIE, B TOM 4YHCIE C
MPUMEHEHUEM TIpaUUYecCKuX METOJO0B U DBJIEKTPOHHBIX CPEICTB;

rpa(bnqecxn ucCjacaoBaTb COBMECCTHBIC HaGHIOIleHI/IH C IIOMOIIBIO




JarpaMM pacCenBaHUs U JIMHEMHOW PErpeccun

YMeHne onepupoBaTh MOHATHAMU: CIyYalHBIM ONBIT W CIy4YalHOE
COOBITHE, BEPOSTHOCTb CIIy4allHOrO COOBITHSA; YMEHHUE BBIUUCIIATH
BEPOSTHOCTh C HCIIOJNIB30BaHUEM TPaPHUECKUX METOJIOB; MPUMEHSTH
(bopMyJIbl CIOXKEHHUS M YMHOKEHHsI BEPOSTHOCTEH, (popMyily MOTHON
BEpOSTHOCTH, opMyiry bepHymim, KkKoMOMHATOpHBIE (GAKTHI U
(GopMyJbl; OIIEHHBAaTh BEPOSATHOCTH pEAlbHBIX COOBITUH; yMEHUe
ONEpUpPOBATh IOHATHAMM: CiydaliHas BEJIMYMHA, PpaCIpEICIICHHUE
BEPOATHOCTEM, MaTEMaTUIECKOE OKUIAHNE, JUCIIEPCUS U CTaHIaPTHOE
OTKJIOHEHHE CIlyJYailHOH BeNMYMHBI, (YHKIHUW paclpelesieHus] |
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0Ka3aTeJbHOTO M  HOPMAJBHOIO
pacupenesieHnid; YMEHHE HCIIOIb30BAaThb  CBOWCTBA  M3YYECHHBIX
pacnpeneNeHnii UIsl peIeHus 3a/1a4; 3HAKOMCTBO C MOHATHSMU: 3aKOH
OOJNIBIIIMX YHWCENl, METOJbl BHIOOPOUYHBIX HCCIICOBAHUI; yMEHHE
IPUBOAUTH TPUMEPHI MPOSBICHHUA 3aKOHAa OOJIBIIMX YHCENl B
MPUPOJHBIX W OOILIECTBEHHBIX SBJICHUIX; YMEHHE OIEpPUpPOBATh
MOHATUSMM: COYETAaHHE, IEPECTAaHOBKA, YHUCIO COYETAHHH, YHUCIIO
NepecTaHoBOK; OMHOM HbIOTOHA; yMEeHHE MPUMEHATh KOMOMHATOPHBIE
(bakThl U pacCyXKIeHUs Ul peIleHUs 3a1ay; OLEHUBATh BEPOSITHOCTH
peambHBIX  COOBITHIA; COCTaBISTH BEPOSTHOCTHYIO MOJENb U

HMHTEPIPETUPOBATH MOJTYUYEHHBIN pe3yabTaT

YMeHHne onepupoBaTh MOHATUSMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yIJa, IUIOCKMH Yrod,
JNBYT'PAaHHBI yroJ, TPEXTPAHHBIA YIroOJ, CKPEIIMBAKOLIUECS MPSMBIE,
MapaieTbHOCTh U NEPIEHAUKYIISIPHOCTD MPSMBIX U MIOCKOCTEN, Yrod
MEXIy MPSMBIMHU, YTOJI MEXAY MPSMOM M IUIOCKOCTBIO, YTOJ MEXIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 0 TNIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh
MpU pEelICHUH 3a/1ad M3y4eHHbIEe (PAKThI U TEOPEMBI IIAHUMETPHUH;
YMEHHE OLIEHUBATh pPa3Mepbl 0OBEKTOB OKPY’KAIOLIEro MUPA; CTPOUTH
MaTEMaTUYECKUE MOJEIN C IOMOUIbI0 I'€OMETPUUYECKUX MOHATUH U

BCJIIMYMH, PCIIAaTh CBA3aHHBIC C HUMU MPAKTHYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL (GUTYPBL, 00bEM GUTYDBI,
MHOT'OTpaHHUK, IPaBUJIbHBII MHOTOI'PAHHUK, CEUEHUE MHOTOTPaHHUKA,
Ky0, mapamienenurnes, NpusMa, nupamunaa, ¢urypa M MOBEPXHOCTh

BpallleH!sl, LWIMHAP, KOHYC, map, cdepa, miomanb chepsl, mIomaib




MOBEPXHOCTH NMHUPAMUbI, IPU3MBI, KOHYycCa, IIMINHApPA, 00bEM KyOa,
IPSIMOYTOJIBHOTO Napajuleenunesia, TMpaMubl, IpU3Mbl, [UIUHADPA,
KOHYyca, 111apa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHUSI KOHYCa U LUJIUHAPA,
IapajuleJIbHblE OCHM WM OCHOBAHUIO, CEYEHHE I1apa, IJIOCKOCTD,
Kacawomascs cdeppl, UUIUHAPA, KOHYCa; YMEHHE CTPOUTH CEUEHHUE
MHOTOIpaHHHKA, 1300paXkaTb MHOTOTPAHHUKH, (DUTYPBI U TIOBEPXHOCTH
BpAllleHUs, UX CEUEHHUS, B TOM UHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX
CpEACTB; yMEHHME MPUMEHSTh CBONCTBA TI'E€OMETPUYECKHUX (Uryp,
CaMOCTOSITENIbHO (POPMYJIMPOBATh OINpEIENIEHUsT U3ydaeMbIX (uryp,
BBIIBUTATh THUIIOTE3bl O CBOMCTBAX M IPU3HAKAX TIE€OMETPHUYECKHUX
¢uryp, 0OOCHOBBIBaTH WJIM OIPOBEpPrarb HX; yMEHHUE IPOBOIUTH
kinaccuukanuoo (GUryp mHo pa3iMyHBIM [IPU3HAKAM, BBIIOIHSITH

HCO6XOI{I/IMBIC AOMOJHUTCIIBbHBIC ITIOCTPOCHUA
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YMeHue omepupoBaTh MOHATHSAMH: JBW)KCHHE B TIPOCTPAHCTBE,
TapajuIeNIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHUe IMOA00Ws, MOAOO0HBIE (UTYPBI, YMEHHUE
pacro3HaBaTh paBHbBIC U TIOJJOOHBIE (PUTYPBI, B TOM YHCIIE B MPHPO/IE,
HCKYCCTBE, apXUTEKType; HCIIOIH30BATh TCOMETPHUECKHUE OTHOIICHUS
NP PEIICHUH 3a/1a4, HaXOJUTh I'€OMETPUYCCKHE BEIUYMHBI (JITMHA,
yToJI, IJIOMm@aAb, O0BEM) MPU PEIICHUU 33Jad U3 JIPYTHX YIeOHBIX
MPEIMETOB U M3 PEaTbHOM KU3HHU; YMEHUE BBIYUCIIATH TE€OMETPUICCKHE
BEITMYMHBI (JUTMHA, YTOJ, IJIOMAdb, 00BEM, TUIOMIAb MOBEPXHOCTH),
UCTIONB3ysl M3YYeHHBbIC (HOPMYIBI U METOIBI, B TOM YHCJE: IUIOIIAIb
MMOBEPXHOCTH MIUPAMHUJIBI, IPU3MBI, KOHYCa, IMIMHPA, TUIOIMAIbL Cheph;
00BEM KyOa, PSMOYTOJIBHOTO MapauIeseuea, THPaMUAIb, TPU3MBI,
WIMHApPA, KOHyCa, IIapa; YMEHHE HaXOIWTh OTHOIICHHE OO0BEMOB

MoI00HBIX puryp

YMenue omnepupoBaTh  MOHATUSMHU:  MPSIMOYTOJbHAas — cHUCTEMa
KOOpJUHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa

BEKTOPOB, MMPOU3BEJICHHE BEKTOpA HA YKCIIO, PA3JIOKEHHE BEKTOpa IO

12 0a3ucy, CKaJIIpHOE NPOU3BEICHUE, BEKTOPHOE IMPOU3BEACHHUE, YTOJ
MEXIy  BEKTOpaMH; yMEHHE  MCIOJb30BaTh  BEKTOPHBIA U
KOOPJAMHATHBIA METOJ JUIsl pElICHUs TEOMETPUUYECKUX 3a7ad U 3ajJiay
JIPYTUX YY4EOHBIX MTPEIMETOB

3 VYMeHune BbIOMpaTh TOAXOASIIUA METOJ Ui PEIICHUS 3aayu;

INOHUMAHHUEC 3HAYUMOCTU MATCMATUKU B MU3YUCHUH IIPUPOJHBIX U




OOLIECTBEHHBIX IPOIECCOB M SBJICHMI; YMEHHE paclO3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE, YMEHHUE IIPUBOIUTH
IIPUMEPBl  MAaTE€MAaTHYECKUX OTKPBITHM POCCHUMCKOM U MHMPOBOM

MaTeMaTH4YeCKOM HAayKHn




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

Koxn

1 Yucna v BBIYUCIECHUS

1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku 1eIMMOCTH UEbIX YHACEeIT

- Panmonanshbple  uncia. OOBIKHOBEHHbIE M JECATHYHBIE JIPOOM, IPOLEHTHI,
. OeCKOHEUHbIE IEPUOTUYECKUE IPOOH

13 Apudmernueckuil KopeHb HaTypaibHOI creneHu. [eiicTBus ¢ apudMeTHUEeCKUMU
' KOPHSIMHM HaTypalbHON CTENEHU

L4 Crenenp ¢ wnensiM mnokazaTteneM. CTeNeHb C PpPalUOHAIBHBIM IOKa3aTEJIEM.
' CBolicTBa CTENIEHU

s CHHyC, KOCHMHYC M TaHI€HC YHCIOBOIO AapryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIOBOIO apryMeHTa

1.6 Jlorapudm uncna. [lecaTndynble U HaTypaibHbIE JOTapupMBbI

JeiicTBuTenpHble 4Hcaa. Apu]MeTHUecKue onepauuud ¢ JACHCTBUTEIbHBIMU
1.7 yuciaamu. [IpubnuxEHHble BBIYMCICHUS, IPABUIA OKPYIJICHUS, IPUKUIKA U OLICHKA
pe3ynbTara BEIUMCIICHUN

1.8 [IpeobpazoBanue BoIpaKeHUN

1.9 KommiekcHbie uncna
2 YpaBHEHMsI U HEPABEHCTBA

2.1 L{enbie u qpoOHO-palMOHATBHBIC YPaBHEHUS

2.2 HppannoHanbHble ypaBHEHUS

2.3 TpuronomeTpudecKkue ypaBHEHHs

24 [TokazarenbHble U IorapuPMUUECKUE YPABHEHUS

2.5 Lenbie 1 1poOHO-palIOHATIEHEIE HEPABEHCTBA

2.6 UppanmonanbHbie HEpaBEHCTBA

2.7 [Toka3zaTenbHbIE U JTOrapuPpMHUYECKIE HEPABEHCTBA

2.8 TpuroHomeTpruuecKue HEPABEHCTBA

2.9 CucreMsl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHMSI, HEpPAaBEHCTBA U CUCTEMBI C TTapaMeTPaMHU

2.11

Martpuiia cucTeMbl JIMHEHHBIX ypaBHEeHUH. OnpeaenuTeb MaTPHIIbI




3 OyHKIMU U TpaduKu
31 Oynkius, crnocoOs! 3amanus ¢GyHkud. ['paduk ¢yHkumu. BzanmHO oOpatHbIE
' ¢ynkiuu. UérHeie u Heu€THbIe QyHKIMH. [leproanueckue GyHKINN
OOGnactp omnpeneneHuss U MHOXKECTBO 3HaueHMH ¢yHkuumu. Hymum QyHKium.
12 [IpomexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' Maxkcumymbl 1 MUHMMYMBbl (GyHKuMU. HauGombiee M HanMeHbIlee 3Hau€HHUE
(YHKIIMY Ha TPOMEKYTKE
13 CrenenHass (yHKIMS C HaTypaJbHBIM M II€JIBIM TOKa3zareneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpaduK KOPHS 1-0i CTETICHU
3.4 Tpuronomerpuueckune GyHKIUU, UX CBOMCTBA U TpadUKu
3.5 [TokazarenbHas u norapudmuueckast pyHKINH, X CBOMCTBA U rpaduku
3.6 Toukm paspeiBa. AcumMnToThl TpadukoB QyHkuui. CBolicTBa (QyHKIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUS MOCIIEA0BATENBHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccud. @opmyra ClI0XKHbIX MPOLIEHTOB
4 Havaya maTemaTHuecKkoro aHaamsa
4.1 [IpousBonnas ¢pyukuuu. [IponsBoiHbIE d71€MEHTAPHBIX (PYHKIIHIMA
[Ipumenenne npou3BOJHON K HCCIENOBAHUIO (DYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxnenne HanOobIIero 1 HauMEHbIIETo 3HaUYeHUsI PYHKLUU Ha
OTpEe3Ke
43 [IepBoobOpasnas. UnTerpan
5 MHOX€eCTBa U JIOTUKA
5.1 MHoecTBO, Onepaluy Hajl MHOKecTBaMu. J{narpaMmel Ditsiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHocTh
6.3 KomMOunaropuka
7 ['eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMBbI€ M TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEPXHOCTH BpallCHUSI




7.5

KoopanHatsl 1 BEKTOpPEI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET



IMNOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHOTo Kypca «BeposiTHOCTh M CTaTUCTUKA» 0a30BOTO
ypoBHs 151 oOy4daromuxcs 10 —11 kimaccoB pazpaborana Ha ocHOBe DeepaibHOTO
rocyZIapCTBEHHOTO 00pa30BaTENBHOIO CTaHJApPTa CPEAHEro O0IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTeMaTU4ecKoMy OOpa3oBaHWIO, M TPAJUIMA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzamnus nporpammbl 00ecriedrBaeT OBJIaieHUE KIIOYEBBIMA KOMIETCHIIMSIMH,
COCTaBJISIIOLIMMH OCHOBY JJIi CaMOpa3BUTHS U HENPEPHIBHOTO 00pa3oBaHusl,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO MW I[I03HABATEIIbHOTO Ppa3BUTHUS
JUYHOCTH O0YYarOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Y4ebupili Kypc «BeposiTHOCTh M CTaTUCTHKA» 0a30BOTO YPOBHS SIBISETCS
IPOAOKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTOo Kypca 0a30BOro ypOBHS
ocHOBHOW mikosbl. Kypc mpeaHaszHadeH st GOpMHpPOBAaHUA y OOydYarOIIUXCS
CTaTUCTHUYECKON KyJIbTYpbl W IIOHMMAHHUS POJM TEOPUM BEPOSTHOCTEH Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsl U3yYEHHs CIy4YalHbIX COOBITHI, BEIUYUH U
nponecco. Ilpu m3ydeHunm kKypca obOoramaroTcs HpeACTaBICHUS YYaIIUXCS O
METO/IaX UCCIEA0BAHUS U3MEHYMBOIO MUPA, PA3BUBACTCS TIOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MaTEMaTUYECKUX METOJOB TMO3HAHUS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOT0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopnepxaHne Kypca HanpaBJI€HO Ha 3aKpEIUICHHE 3HAHWM, MOJYYEHHBIX NPH
M3yYEHUN Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEJICTABICHUN O CIIyYalHBIX
BEJIMYMHAX U B3aMMOCBA3SX MEXAY HUMH HAa BOKHBIX IPUMEPAX, CHOKEThI KOTOPBIX
MOYEPIHYTHI U3 OKPYKAIOLIETO MUPA.

B cooTBeTcTBMM ¢ YyKa3aHHbIMU LIEJSIMH B CTPYKType YueOHOro Kypca
«BeposTHOCTh M CTAaTUCTHKA» CPEIHEW IIKOJIBI Ha 0a30BOM YPOBHE BBIJICICHBI
CIIEyIOIINEe OCHOBHBIE coJepKaTesnbHble JUHUM: «CiydaiiHble COOBITHS U
BEPOSITHOCTUY, «CilydyailHble BEIMYUHBI U 3aKOH OOJIBIINX YUCEID».

Baxnyro d4acth Kypca 3aHMMAaeT M3y4Y€HHE TE€OMETPHUYECKOTO U
OMHOMHAJILHOTO  paclpeiesieHHd W 3HAaKOMCTBO C MX  HENpPEpPhIBHBIMU
AHAJIOTaMH — TMOKa3aTEJIbHBIM U HOPMAJIBHBIM PACIIPEICIICHUSIMH.

Conepsxanue muHUN «Ciy4aitHble COOBITHS K BEPOSITHOCTH CIIYKUT OCHOBOM
st (opMuUpOBaHUS TPEJCTABICHUN O paclpeiesieHUd BEpPOSTHOCTEH MEXIy
3HAUYECHUSIMH CIIyYalHBIX BEJIMYMH, & TAaKXK€ 3Ta JIMHUA HeoOXoauma Kak 0asza ams
U3y4eHHUs 3aKOHA OONBIINX Yncen — PyHIaMEHTaIbHOTO 3aKOHA, ICHCTBYIOIIETO B
IpUpoJie U OOIIECTBE M UMEIOLIETO MaTeMaTH4ecKyto ¢popManuzanuio. Cam 3aKoH



OOJBIIMX YHWCEN TpeasiaracTcsi B O3HAKOMUTEIbHOW (OpMe C MUHHUMAIbHBIM
UCIOJIb30BAaHUEM MaTEMaTUYECKOro (popmanusma.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIIyYalHBIMHA  BEJIMYMHAMH,
AKICHTUPYIOT BHHMAaHUE IIKOJIbHUKOB HA ONHCAHUM M HW3YyYECHUU CIIyYalHBIX
SIBJICHUM C TIOMOIIBIO HEMPEPHIBHBIX (QYHKIMNA. OCHOBHOE BHUMAHUE YACIACTCS
II0KA3aTEJIbHOMY W HOPMAJIBHOMY pAacCIIpEIeNICHUsIM, IPU 3TOM MPEAINOIaracTcs
03HAKOMUTEIbHOE U3yUeHUE MaTepualia 6€3 10Ka3aTeIbCTB IPUMEHSIEMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue kypca « BeposiTHOCTh U CTaTUCTHKA» HA 0a30BOM YPOBHE OTBOJUTCS
1 yac B HeJeNIO B TEYCHHUE KAXIO0T0 rojia 00y4ueHus, Bcero 68 y4eOHbBIX 4acoB.



COJEPXAHUME YYEBHOI'O KYPCA
10 KVIACC

[IpeacraBinenre AaHHBIX C MOMOINbIO Tabmui u auarpamMm. Cpennee
apupMeTHIecKoe, MearaHa, HauOoJblllee W HAWMEHbIIIEE 3HAYCHHUS, pa3Max,
JUCHEPCHS U CTAHIAPTHOE OTKJIOHEHUE YHUCIOBBIX HAOOPOB.

Crny4aiiHble SKCIIEPUMEHTBI (ONBITHI) U CIy4YalHbIE COOBITUSA. DIEeMEHTAPHbIE
coObITUs (Mcx0/bl). BeposTHOCTH cliydallHOTO COOBITHSA. BIW30CTh YacCTOTHI U
BEPOSITHOCTU COOBITUI. CiydaliHbIE OMBITHI C PABHOBO3MOXXHBIMHU 3JIEMEHTApPHBIMU
coObITUsIMUA.  BeposiTHOCTM  COOBITUI B ONBITAX C  PaBHOBO3MOXKHBIMU
3JIeMEHTapHBIMU COOBITUSIMHU.

Onepanuu Haj COOBITUAMU: NepecedeHre, 00beAMHEHNE, TPOTUBOIOIOKHBIE
coObrtust. Jlmarpammer Diinepa. @opMyina CIOKEHHSI BEPOITHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEH. [lepeBO CiydailiHOTrO
skcniepuMenTa. @opmyiia mojaHoN BeposiTHOCTU. He3zaBrucuMbie COOBITHS.

KomMOunaTopHoe npaBuio ymHoOkeHusl. [lepectaHoBKHM U pakTopuai. Yucio
couetanuit. Tpeyronpuuk Ilackams. ®opmyna 6mHoma HeroToHa.

bunapHbIi ciydaiiHbIil ONBIT (MCIIBITAHKE), YCIEX U Heyaada. HezaBucumbie
ucneiTanus. Cepusi HE3aBUCUMBIX HCHOBITAaHUKW 10 mnepBoro ycrexa. Cepus
HE3aBUCUMBIX UCTIBITAaHUN bepHyIu.

Cnyuaiinas  BenmunHa. Pacnpenenenue  BepositHOcTed.  Jmarpamma
pacnipenenenud. [Ipumepsl pacnpenenceHuid, B TOM YHCIE, T€OMETPUYECKOE H
OMHOMHAJIBHOE.

11 KIIACC

UuciioBble  XapakTEPUCTHKU  CIyYalHBIX  BEJIWYMH: MaT€MaTHUYeCKOe
OKHJIAaHWE, JUCIEePCUsi M CTaHJapTHOE OTKIOHeHue. [Ipumepsl mnpuMeHeHus
MaTeMaTU4YECKOr0 OXKUJAHWs, B TOM YHUCIE B 3aJayax M3 MOBCEIHEBHOU JKHU3HHU.
Maremarrnueckoe OXujaHue OWHAPHOW ciIydalHOW BENIMYMHBI. MareMaTtuueckoe
0’KMJIAaHUE CYyMMBI CIIy4YalHbIX BEIUYUH. MaTeMaTH4ecKoe OKUIAHUE U AUCTIEPCUS
reOMETPUUECKOT0 M OMHOMHAIBHOTO PaCIpe/ICICHHA.

3akoH OOJBIIMX 4YHCEN W €ro poJib B Hayke, NpuUpoie U OOIlecTBe.
Br16opounblii MeTOA HCCIIEIOBAaHUM.

[Ipumepbl HeENmpephIBHBIX CIyYaHBIX BeIWYUH. [loHSATHE O TMJIOTHOCTH
pacrnpeneneHus. 3a1add, IPUBOISIIME K HOPMAIbHOMY pactpeneneHuto. [lonsarue
0 HOPMAJIBHOM pacIpeIeICHUH.



IIVIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJIbTaThl OCBOEHHUSI TMPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTuka» XapakTepU3yIOTCS:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCHUHCKOro OO0IIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
npoleayp TrpaxAaHCKOro ooOmiecTBa (BBIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUUSAMHA ¥ HA3HAYCHUEM.

IIaTpuoTn4yeckoe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxJaHCKOU UICHTUYHOCTH, YBOXKCHUS K
MPOIUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTHKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHIXKEHUW B JPYTMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAaHUEM JTyXOBHBIX [IEHHOCTEN POCCUHCKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM TOCTHKEHUI HayKHU U JIEATEIIbHOCTHIO
y4€HOI0; OCO3HAHHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYIIETO.

JcTeTHYeCKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICEHHEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a]1a4, PEIICHU, paCCy ACHHI; BOCPUUMUYUBOCTHIO
K MaTEMaTUUYECKUM acCIlleKTaM pa3InuyHbIX BUJOB UCKYCCTBA.

Du3uyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTEeMaTHYCCKUE 3HAHUS B
UHTEpecax 3/J0pOBOro M OE€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM 3aHIATHH U
OT/IbIXa, peryJisipHas puznueckas akTUBHOCTB); (U3UYECKOT0 COBEPIIICHCTBOBAHUS,
IIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHON JEATENBHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSTENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC >KU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHHIO U



caM0OOpa30BaHUIO Ha TPOTSHKEHWU BCEHW >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHIO B PEIICHUU MPAKTUYECKHX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JKO0JIOTHYECKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYJIBTYPhl, TOHHUMAHUEM BIIHSHUS
COIMATIbHO-?)KOHOMUYECKUX MPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBbHON
Cpenbl, OCO3HAaHHMEM TJIOOATBHOIO XapakTepa HSKOJOTMYECKHX Mpolsiem;
OpUEHTAIlMel Ha MPUMEHEHHWE MAaTeMaTHYECKUX 3HAHUU JIs PEIICHHUS 3ajiad B
00J1acTH OKpY>Kalollel Cpebl, INITAHUPOBAHUS TOCTYIKOB U OLIEHKU UX BO3MOXKHBIX
MOCJICICTBUU [T OKPY>KAIOIIEH CPEbI.

LleHHOCTH HAYYHOIO NO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTeMaTUYeCKOM HayKh Kak c(]epbl 4YenoBEYECKOW MAesTeTbHOCTH, JTamnoB €&
pa3BUTUSL M 3HAYUMOCTH JJISI PAa3BUTHUS UMBWIM3ALMK; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATH MPOCKTHYIO M MCCIEIOBATENbCKYIO ACSTEIbHOCTD
WHJMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe PE3yJIbTaThl OCBOCHHS MPOTPAMMBI YUE€OHOTO MpeaMeTa
«MaremaTuka» XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHLIMU  OClUCBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OellCTN8UAMU.

1)  VYuusepcanvnvie = nosznasamensmnvie  Oeiicmeus,  obecneuusaiom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECco8 o0yuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJCamwe2o  Mupa;  npumeHeHue  J102U4ecKux,
ucciedo8amenbCcKux onepayuil, ymeHnull pabomams ¢ ungopmayueti).

ba3oBble jjoruyeckue aeiicTBUA:

e BBISBISITH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMaTHICCKUX
00BEKTOB, TOHSATHUN, OTHOIIEHWHA MEXIY MOHATUIMH; (HOPMYIUPOBATH
OmpeseNieHUs]  TOHITHA, YCTaHABIWBATh CYIIECTBEHHBIA  IMPHU3HAK
KJaccu(ukanuy, OCHOBaHUSA JUisi OOOOUIEHUS M CpPaBHEHHUS, KPUTEPUU
POBOMMOTO aHAIIN3a;

e BOCHPHHHMATh, (OPMYIUPOBATH ¥  TPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHbIE W OTpUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTeMaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTuBopeursi B (haKTaxX, MAHHBIX, HAONIOACHUSAX W YTBEPKICHUSIX;
npeayiaraTh KpUTEPHUH JJI BBISIBJICHUS 3aKOHOMEPHOCTEHN U TPOTUBOPEUHIA;



e JleJaTh BBIBOJBI C HCIOJb30BAaHUEM 3AaKOHOB JIOTUKH, NEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e TMPOBOIUTH CaMOCTOSITENIEHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKUX
YTBEPXKACHUNA (MIPsIMBbIE U OT MPOTHUBHOTO), BHICTPAWBATh apTyMEHTAIIHIO,
IPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBL;

e BbIOMpaTh croco0 pernieHUs ydyeOHOUW 3ajauM (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBHIOMPATh Hamboyiee MOAXOASIIMIUNA C YUYETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:

* HCIOJIb30BaTh BOMPOCHI KAK HCCIIEIOBATEIHCKUN WHCTPYMEHT MO3HAHUS,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUnE, Mpodiemy,
yCTaHAaBIWBaTh HMCKOMOE€ MW  JaHHoe, (OpMHUPOBATh  THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

e MPOBOJUTH CaMOCTOSITEIILHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4eCcKOoro
0o0BbEeKTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBHUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSAMH, IPOIIECCAMHU;

e  CaMOCTOATENHHO (POPMYIHPOBATH 000OIIECHUS U BBIBOJBI TI0 PE3YJIbTaTaM
MPOBENEHHOTO HAOJIOEHHUS, WCCIEAOBAHUS, OLICHUBATh JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIECHNUH;

e TPOTHO3UPOBATH BO3MOXKHOE pPAa3BUTHE TMpOIECcCa, a TaKkKe BBIABUTATh
IPEIOIOKEHUS O €T0 PAa3BUTUHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanueii:

e BBISBIATH AeUINTH HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJIs OTBETA Ha
BOTIPOC | TSI PEIICHUS 33]1a4H;

e BBIOMpaTh HMH(POpPMAIMIO U3  HMCTOYHHUKOB  PA3UYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHbIX BUJOB U (JOPM IpEICTaBICHMUS;

* CTPYKTYpPUPOBaTh MHPOPMALIUIO, MPEACTABIATh €€ B PA3IUUHBIX PopMax,
WUTIOCTPUPOBATh TpadUyuecKH;

e OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENIbHO
c(OpMyJIUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKamueHwle Oelicmeus, 00ecneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0uienue:

e BOCIPUHHUMATH U (OPMYIUPOBATH CY>KIACHHS B COOTBETCTBUU C YCIOBUSIMU
U LIETISIMU OOLLEHUS; SICHO, TOUHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUs



B YCTHBIX U IIMCBMEHHBIX TEKCTAX, JaBaTh NOSCHEHUA M0 XOAYy PEIICHUSA
3aJ]a4¥, KOMMEHTUPOBAThH OJIyYEHHBIN PE3YJIbTAT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI IO CYLIECTBY 00CYK/1aeMOM TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BbICKa3bIBATh HJICH, HAIICJIEHHBIC HA TIOUCK
pELIEHNs; CONOCTABIATH CBOM CYXKICHMS C CYXACHUSIMHU JPYyIruX
YYaCTHUKOB JHayiora, OOHapYy>KMBAaTh Pa3iMuMe U CXOJICTBO IMO3MIIMM; B
KOppEKTHOU popMme hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3YJbTAaThl  pEIICHHMs  3a7a4yd,  OJKCIEPUMEHTA,
HCCIICIOBAHMSI, IPOCKTA; CAMOCTOSITENILHO BEIOMPATh JOpMAT BHICTYIUICHUS
¢ Y4€TOM 3ajJa4 Mpe3eHTalM1 U 0COOEHHOCTEH ayAUTOPUH.

CoTpyanunyecTBo:

MOHUMATh U UCIIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U MHAUBUILYATbHON
paboThl MpU peHIeHUH Y4eOHBbIX 3aJay; NMPUHUMATH LENb COBMECTHOMN
JEeSTeNIbHOCTH, IUIAHUPOBAaTh  OPraHU3allMI0 COBMECTHOM  paboThI,
pacnpenenartb BHIbI paboOT, JOroBapuBaThCs, OOCYKIaTh MpPOLECC U
pe3ysbTaT paboThl; 0000IIaTh MHEHUS HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYXI€HUsI, 0OMEH MHEHUH,
«MO3rOBbI€ IITYPMbD» W HHBIE); BBINOJIHATH CBOI 4YacTb pabOThl H
KOOPJMHUPOBATh CBOU JE€HCTBHS C APYTMMH WICHAMH KOMaH/bl; OLLCHUBATh
KayecTBO CBOEro BKJIaJa B OOMMHA MPOIYKT IO KPUTEPUSM,
c(hopMyJTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUSI.

3) Vuusepcanvruie pecynamuesnule oeiicmausl, obecneuugaom hopmuposarue
CMBICNI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranusanus:

COCTaBJIAThH IUJIaH, aJITOPUTM PEIICHUS 3a7a4H, BBIOUPATh CIIOCOO PEIICHHS C
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTHPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOW WH(OpMAITUH.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TIO3HABAaTEIbHOM pediekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JEHCTBUU U MBICIMTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoOIIecca U pe3yibTaTa
pELICHUSI MATEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IPU PELICHUU 3a4a4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAUJECHHBIX OLINOOK, BBISBICHHBIX TPYAHOCTEMH;

OIICHMBAaTh COOTBETCTBUE pe3yjibTaTa 1AM U YCJIOBUSM, OOBSCHSTH
MIPUYXHBI JIOCTHXKEHUSI WIM HEJOCTHKECHUS PE3yJIbTAaTOB JESATEIbHOCTH,
HAXOJUTh OIMHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDI
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Yurarh ¥ CTPOUTH TAOJIUIBI U TUATPAMMBI.

OnepupoBatTh MOHATUSIMU: CpeIHEE apuPmeTnyeckoe, MeIana, Hauboblee,
HaWMEHbIIIEE 3HAUCHHUE, pa3MaxX MacCHBA YUCIIOBBIX JJAHHbIX.

OnepupoBaTh MOHATHSMU: CIYyYaHBIM SKCIEPUMEHT (ONBIT) U CIydailHOE
COOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIM HMCXOJ) CIY4YalHOTO OIIbITA;
HAXOJUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIyYalHBIMHU COOBITHSIMHU,
HAaxXOJWTh W CpPAaBHUBATh BEPOSTHOCTU COOBITUH B U3YUCHHBIX CIyYalHBIX
AKCIIEPUMEHTAX.

Haxomaute 1 hhopMyIHpoBaTh COOBITHS: IIEPECEUCHHUE H 00hEANHEHNUE JTAHHBIX
CcOOBITHH, COOBITHE, TPOTUBOIMOJIOKHOE JAaHHOMY COOBITHIO; TOJIb30BATHCS
auarpaMmMaMu Jusepa u GopMyJIoN CIIOKEHHUS BEPOSITHOCTEH IIPU PEIICHUH 3a]1a4.

OnepupoBaTh MOHSITUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS,
HaXOJHUTh BEPOATHOCTH C MOMOIIBIO MpaBUia YMHOXKEHHUS, C MOMOIIBIO JepeBa
CIIy4ailHOTO OIBITA.

[TpumeHsaTh KOMOMHATOPHOE MPABUIIO0 YMHOXKEHHUS MPU PEIICHUH 3a/a4.

OnepupoBaTh TOHSATUSIMHU: HCHBITAHUE, HE3ABUCUMBIC HCHBITAHUS, CEpUS
UCIIBITAHUM, YyCIEeX U HeyJaua, HaXOJUTh BEPOATHOCTH COOBITUH B Ccepuu
HE3aBUCUMBIX HCTIBITAHUHN JI0 TIEPBOTO YCIIeXa; HAXOAUTh BEPOSITHOCTU COOBITHIA B
cepuu UcnbITaHui bepHyuim.

OnepupoBaTh  MOHATUAMM:  CIy4aiiHas ~ BEJIMYMHA,  paclpelescHue
BEPOSITHOCTEH, TuarpaMMa pacrpe/ieeHus.

11 KIIACC

CpaBHUBaTh  BEpPOSITHOCTM  3HAYEHUW  CIOy4ailHOM  BEJIWYUHBI  TIO
pACIPEICIICHUIO WJIK C IIOMOIIBIO IHAarpaMM.

OnepupoBaTh NOHATHEM MAaTEMATUYECKOTO OKHUIAHUA; TPUBOIUTH MPUMEPHI,
KaK MPUMEHSETCI MAaTEMATHYECKOE OXKHUAAHWUE CIyYalHOW BEJIWYMHBI HAXOIWTh
MAaTEMaTHYECKOE OKHUIAHUE 110 TAHHOMY PaCIpEICIICHUIO.

HNmeTs mpeacTaBiaeHue 0 3aKOHE OOJIBIIINX YUCE].

HNmets npencraBieHre 0 HOPMaJIbHOM PaCHPENCICHUN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuecTBo yacos
Ne HaunmeHoBaHMe pa3ie/ioB DJIeKTpOHHbIe (LM(ppPOBbIE)
Kourpoasnsie | IlpakTnyeckue
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTsbI padoThI
[IpencraBnenue JaHHBIX U
1 e g 4 https://m.edsoo0.ru/NSO7M6B7N
onucarenbHasi CTATUCTHKA
Crny4aiiHble ONBITHI U
CIIy4aifHbIE COOBITHS,
OTIBITHI C
2 3 1 https://m.edso0.ru/M2V2G5N6F
PaBHOBO3MO>KHBIMU
3JIEeMEHTapHBIMU
HcXoJaMu
Onepanuu Haj
3 COOBITHUSIMH, CI0KEHNE 3 https://m.edsoo.ru/PSL6LOJOV
BEPOATHOCTEMN
VYcnoBHas BEpOSITHOCTS,
JEPEBO CIIy4aiHOTO
4 OTbITa, OPMYJIa OTHOM 6 https://m.edsoo.ru/Z3L8NOIIM
BEPOSITHOCTH U
HE3aBUCHMOCTb COOBITUI
DIIEMEHTHI
5 4 https://m.edsoo.ru/F6Z1NSNSB
KOMOHWHATOPUKH
Cepun nociea0BaTEIbHBIX
6 . 3 1 https://m.eds00.ru/X8W5P4C7C
WCIIBITAHUI
CrnydaiiHble BETUYUHBI U
7 Y 6 https://m.edsoo.ru/N1LOJ1V7

pacrpezeneHus



https://m.edsoo.ru/N5O7M6B7N
https://m.edsoo.ru/M2V2G5N6F
https://m.edsoo.ru/P8L6L0J9V
https://m.edsoo.ru/Z3L8N0I1M
https://m.edsoo.ru/F6Z1N8N8B
https://m.edsoo.ru/X8W5P4C7C
https://m.edsoo.ru/N1L0J1V7Q

O00011eHNEe "

cUCTEMaTU3alus 3HaHUI

https://m.edsoo.ru/M2J5KO0H5M

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



https://m.edsoo.ru/M2J5K0H5M

11 KITACC

HaumeHnoBanue KonuuecTBo yacos
Ne DJIeKTpPOHHBIE (HM(pPPOBbIE)
pa3aesioB U TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NPOrpamMMsbl padoTsI padoThI
Marematnueckoe
1 O0KUJAHUE CITy4alHON 4 https://m.eds00.ru/Z9W8ISTIZ
BEITUYNHBI
Hucnepcus u
CTaHJapTHOE
2 Aap 4 1 https://m.edsoo.r/WOH1H9I6D
OTKJIOHEHHE
CIIy4ailHON BEJTMYMHBI
3 3aKoH OOJBIINX YHCET 3 1 https://m.edsoo.ri/W6D4V6D0B
HenpepriBHbIe
4 CIIy4YailHbI€ BETUYMHBI 2 https://m.edsoo.r/ESCOV4EQT
(pactipeneneHus)
Hopmanbnoe
5 p 2 1 https://m.edsoo.ru/C3D3QOM2U
pacrpeaeseHus
[ToBTOpEHME,
o0o01ieHue u
6 B 19 2 https://m.edsoo0.ru/S1FOY8H2G
cucTeMaTtu3anus
3HAHUU
OBILEE KOJIMYECTBO
- 34 2 3

YACOB II10 ITPOIT'PAMME



https://m.edsoo.ru/Z9W8J5T9Z
https://m.edsoo.ru/W0H1H9I6D
https://m.edsoo.ru/W6D4V6D0B
https://m.edsoo.ru/E5C9V4E0T
https://m.edsoo.ru/C3D3Q0M2U
https://m.edsoo.ru/S1F0Y8H2G




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Kosnun4yecTBo 4yacos
Ne Hdara DJIeKTPOHHBIE N (ppoBbIE

Tema ypoka Konrtpoasubie | IlpakTuuyeckue
n/n Bcero H3y4eHHusi | oOpa3oBaTe/ibHbIC peCypchl

padoTsbl padoThI

[IpencraBnenue qaHHBIX
C IIOMOIIBIO TAOJINIT U 1 https://m.edsoo.ru/E6ASN8Z7G
JTuarpaMm

Cpennee
apupMeTHIecKoe,
MeIraHa, HauOoJIbIllee 1
HaAaMMCHBIICC 3HAYCHUA,

2 pasma crtepe 1 https://m.edsoo.ru/G4R8Q4P4N
Max, JUCIIEPCHs,

CTaH/IapTHOE
OTKJIOHEHHUE YHCIIOBBIX
HabOpoB

Cpennee
apudmeruyeckoe,
MeznaHa, HauOoJbIlee 1
HalMEHbIlIee 3HaUYeHUs,

3 1 https://m.edsoo.ru/N8R1B6F5A
pa3mMax, Aucnepcus,
CTaHJapTHOE
OTKJIOHEHHE YHCJIOBBIX
HaOOpOB
Cpennee
4 apudmeTieckoe, 1 https://m.edsoo.ru/Z5B1P1Q8J

MeauaHa, HanOoJIbIIIee U
HauMeHbIIIee 3HAYECHU,



https://m.edsoo.ru/E6A5N8Z7G
https://m.edsoo.ru/G4R8Q4P4N
https://m.edsoo.ru/N8R1B6F5A
https://m.edsoo.ru/Z5B1P1Q8J

pa3max, aucrnepcus,
CTaHJapTHOE
OTKJIOHEHUE YUCIIOBBIX
HaObOpOB

Cry4aifabie
9KCIIEPUMEHTHI (OIBITHI)
U CIy4alHbIE COOBITHSI.
DneMeHTapHbIe COOBITHS
(ucxompI)

https://m.edsoo.ru/P7ES5Y9X7R

BepostHOCTB
CITy4alfHOTO COOBITHSI.
BepositTHOCTH COOBITHI B
OTIBITax C
PaBHOBO3MOXHBIMU
3IIEMEHTapHBIMU
COOBITUSMH

https://m.edsoo.ru/B2H5Z3G7M

BepositHOCTB
CIIy4aifHOTO COOBITHSI.
[IpakTuueckas pabora

https://m.edsoo.ru/X1P6M4K6M

Omnepanuu Hag
COOBITHSAMU:
nepeceucHue,
00beINHEHNE COOBITUH,
TIPOTHBOMOJIOXKHBIE
coObITHA. JlMarpaMmbl
Oiinepa

https://m.edsoo.ru/B7E8A7P5S

Onepanuu Haj
COOBITUSAMU:
nepeceyeHue,

https://m.edsoo.ru/EOO2A7B8V



https://m.edsoo.ru/P7F5Y9X7R
https://m.edsoo.ru/B2H5Z3G7M
https://m.edsoo.ru/X1P6M4K6M
https://m.edsoo.ru/B7E8A7P5S
https://m.edsoo.ru/E0O2A7B8V

00beIMHEHHE COOBITUH,
MIPOTHBOTIOIOKHBIS
coObITus. JlmarpaMMbl
Ditnepa

dopmyiia CIOKEHHS

10 . https://m.edsoo.ru/Z7F1R108Y
BEpPOSITHOCTEH
VYcnoBHasi BEpOSITHOCTD.
YMHOXKEHUE

11 BEeposATHOCTEM. JlepeBo https://m.edsoo.ru/W5P4J8G5SW
CIIy4ailHOTO
JKCTIEpUMEHTA
VYcnoBHasi BEpOSITHOCTD.
YMHOXKEHUE

12 BEeposATHOCTEM. JlepeBo https://m.edsoo.ru/DOBOJ1F7X
CIIy4ailHOTO
JKCTIEpUMEHTA
VYcnoBHasi BEpOSTHOCTD.
YMHOKEHUE

13 BeposATHOCTEM. JlepeBo https://m.edsoo.ru/N7M6H8C2H
CIIy4ailHOTO
JKCTIEpUMEHTA

14 ®opmyxa monHoH https://m.edsoo.ru/R11517Z28D
BEpPOSITHOCTH
®dopmyiia MoJTHOK

15 https://m.edsoo.ru/H704Z7B8C
BEPOSITHOCTH
dopmyiia MOJTHOU

16 BEPOSTHOCTH. https://m.eds00.ru/VITID6X4E

He3asucumeble coOBITHS



https://m.edsoo.ru/Z7F1R1O8Y
https://m.edsoo.ru/W5P4J8G5W
https://m.edsoo.ru/D0B0J1F7X
https://m.edsoo.ru/N7M6H8C2H
https://m.edsoo.ru/R1I5I7Z8D
https://m.edsoo.ru/H7O4Z7B8C
https://m.edsoo.ru/V9T9D6X4E

17

KonTponbnas pabora

https://m.edsoo.ru/E3N7B9H4H

18 Kombunaroptoe https:/m.edso0.r/BOS809X1Q
MIPABWJIO YMHOXKECHUS

19 Hepecrarobii i https://m.eds00.ru/G3V3LIT3S
(bakTopuan

20 Yucno coueranuii https://m.edso0.ru/J9B6Y4I0Y
Tpeyronsuuk [Tackas.

21 ®opmyiia buHOMA https://m.edsoo.rw/U4S6E1A6G
Hsrorona
bunapHbIil CiydaiiHbIi
OTIBIT (MCTIBITAHHE),
yCcrex U HeyJaua.

22 Hesarcimsie https://m.edso0.ru/S3B4G8P7U
ucnelitanus. Cepus
HE3aBUCHUMBIX
WCIIBITAHUH J0 MIEPBOTO
ycrexa

23 Cepus He3ilBHCHMHX https://m.edsoo.ru/JSCOJSLOT
ucneiTanuii bepHymm
Cepust HE3aBUCUMBIX
UCIIBITaHU.

24 [IpakTuueckas pabora c https://m.edsoo.ru/X7J8C6ROT
WCIIOb30BAHUEM
ANEKTPOHHBIX TAOJIHIL

25 CrnyyaiiHas BeIM4YMHA https://m.edsoo.ru/P2Z4H6Q11
Pacnpenenenue

26 BEPOSATHOCTEM. https://m.edsoo.ru/STC3F3Y9A

Huarpamma



https://m.edsoo.ru/E3N7B9H4H
https://m.edsoo.ru/B0S8O9X1Q
https://m.edsoo.ru/G3V3L9T3S
https://m.edsoo.ru/J9B6Y4I0Y
https://m.edsoo.ru/U4S6E1A6G
https://m.edsoo.ru/S3B4G8P7U
https://m.edsoo.ru/J5C0J8L0T
https://m.edsoo.ru/X7J8C6R0T
https://m.edsoo.ru/P2Z4H6Q1I
https://m.edsoo.ru/S7C3F3Y9A

pacrpeaeaeHus

27

CYMMa " MIPOU3BCACHUC
CJIy‘-I&fIHI:IX BCJINYHH

https://m.edsoo.rt/O8H4W2Z1T

28

Cymma u mpou3BeIeHUE
CIIy4aifHbIX BETUYUH

https://m.edsoo.ru/WEN4ANKSU3D

29

[Ipumepsr
pacrpeaeseHnii, B TOM
YHClie TEOMETPUUYECKOE U
OMHOMMAIIBHOE

https://m.edsoo.ru/X5K0T3IH8W

30

IIpumepsr
pacnpenesieHuii, B ToM
YHUCJIE TEOMETPUIECKOE U
OMHOMUANIbHOE

https://m.edsoo.ru/H4GOB2G2M

31

[ToBTOpEHUE,
00001IeHnE U
cUCcTeMaTU3alus 3HaHUI

https://m.edsoo.ri/D7L3USUTQ

32

[ToBTOpEHUE,
00001IeHnE U
CUCTEMAaTU3anus 3HaHUU

https://m.eds00.ru/C4DIM4YSY

33

Hrtorosast KOHTpOJIbHAS
paborta

https://m.edsoo.ru/I3Y4Y3V3IN

34

[ToBTOpEHME,
000011eHNE 1
cUCTEMaTU3allus 3HaHUI

https://m.edsoo.ru/K6A4COS1TW

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



https://m.edsoo.ru/O8H4W2Z1T
https://m.edsoo.ru/W8N4N8U3D
https://m.edsoo.ru/X5K0T3H8W
https://m.edsoo.ru/H4G0B2G2M
https://m.edsoo.ru/D7L3U8U7Q
https://m.edsoo.ru/C4D9M4Y5Y
https://m.edsoo.ru/I3Y4Y3V3N
https://m.edsoo.ru/K6A4C0S1W

11 KITACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jlara
H3YYeHH S

JIEKTPOHHBIE N (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

[ToBTOpEHUE,
0000111eHME,
crucTeMaTu3alus 3HaHH.
CityyaliHbl€ OTBITHI 1
BEPOSITHOCTH CITyYalHbBIX
cobprTuii. Cepun
HE3aBUCUMBIX
HUCTIBITAHU I

https://m.eds0o0.ru/R7G5G7G3S

[ToBTOpEHME,
0000111eHHE,
CHUCTeMaTH3alvs 3HAHHH.
CrnyualiHble OTIBITHI U
BEPOSITHOCTH CITyYalHbBIX
coobITHit. Cepun
HE3aBHUCUMBIX
HUCIBITaHHI

https://m.eds00.ru/BOQ6C6R4R

IToBTOpEHME,
0000111eHHE,
cHUcTeMaTU3alus 3HaHHM.
CrnydaitHble ONIBITHI U
BEPOSITHOCTH CIIy4YalHBIX
coObITuii. Cepun
HE3aBUCHUMBIX
UCIIBITAaHUI

https://m.edsoo.ru/X3G9R6EOC



https://m.edsoo.ru/R7G5G7G3S
https://m.edsoo.ru/B9Q6C6R4R
https://m.edsoo.ru/X3G9R6E0C

[ToBTOpEHME,
0000111eHHE,
cucTeMaTH3alys 3HaHU.
Ciyualinble ONBITHI U
BEPOSITHOCTH CIIy4alHBIX
cobbiTHit. Cepun
HE3aBHCHUMBIX
WCIIBITAHUI

https://m.edsoo.ru/LSN9Z3IMEK

[Tpumeps! npuMeHeHUs
MaTeMaTH4ECKOIro
OKUJaHus (CTpaxoBaHUE,
jorepest)

https://m.edsoo.ru/ROP7B1A7G

MaremMaTndeckoe
OKNJJaHUC CYMMBI
Cﬂyqaf/'lHLIX BCJINYHH

https://m.edsoo0.ru/GEMTW6L7G

MaremMaTudeckoe
OKHIaHHUE
reOMETPUYECKOT0 U
OMHOMHUAJILHOI'O
pacpeneneHun

https://m.edsoo.ru/R1B1X474S

MaremMaTudeckoe
OKHIaHUE
reOMETPUYECKOT0 U
OMHOMHUAJILHOI'O
pacrpeneieHui

https://m.edsoo.ru/Q1QO0F1 D8P

Hucnepcus n
CTaHJapTHOE
OTKJIOHEHHE

https://m.edsoo.ru/M5B21L.5K9G

10

Hucnepcus u

https://m.edsoo.ru/EOX8U9E2M



https://m.edsoo.ru/L5N9Z3M8K
https://m.edsoo.ru/R0P7B1A7G
https://m.edsoo.ru/G8M7W6L7G
https://m.edsoo.ru/R1B1X4Z4S
https://m.edsoo.ru/Q1Q0F1D8P
https://m.edsoo.ru/M5B2L5K9G
https://m.edsoo.ru/E0X8U9E2M

CTaH/IapTHOE

OTKIIOHCHHE
Hucnepcun

11 TEOMETPHHCCKOTO 1 https://m.edsoo.ru/U6I3B4A6E
OMHOMUAJIBHOT'O
pacrpeneieHus
[IpakTuueckas pabora c

12 HCIIOJIb30BaHUEM https://m.edsoo.ru/Q7U110H2D
3JIEKTPOHHBIX TaOJIHUIL
3aKOH OOJIBIITUX YHCEIL.

13 Br16opounslii MeTo1 https://m.edsoo.ru/DIM6M119M
HUCCIEOBAHUIN
3aK0H OOJIBIITUX YHCEIL.

14 Br16opouHbIii MeTOT https://m.edsoo0.ru/TOPOC5C1G
HCCICA0BaHUM
[IpakTuueckas padora ¢

15 HCHOJb30BAHUEM https://m.edsoo.ru/J2W2W8I6M
AJICKTPOHHBIX TAOJIHUIL

16 Hrorosas KOHTpOTEHAS https://m.edsoo0.ru/M0Y4Q4K9U
pabora
[TpuMepsl HeTTPEPBIBHBIX
CIIyYaiHbIX BETUYHH.
OyHKIHS MTIOTHOCTH

17 pacrpeaeneHus. https://m.edso0.ru/M500J1D7P
PaBHOMepHOE
pacrpeieieHle U ero
CBOICTBA

18 IIpumeps! HENpepBIBHBIX https://m.edsoo.ru/P2S1U8G3S



https://m.edsoo.ru/U6I3B4A6E
https://m.edsoo.ru/Q7U1I0H2D
https://m.edsoo.ru/D1M6M1I9M
https://m.edsoo.ru/T0P0C5C1G
https://m.edsoo.ru/J2W2W8I6M
https://m.edsoo.ru/M0Y4Q4K9U
https://m.edsoo.ru/M5O0J1D7P
https://m.edsoo.ru/P2S1U8G3S

CIIyYalHBIX BEJIUYHH.
OyHKIUSA TIOTHOCTH
pacrpeaeneHus.
PaBHomepHOE
pacupeseneHue U ero
CBOMCTBA

19

3agauu, OpUBOASIINE K
HOPMaJbHOMY
pacrpeieNICHHUIO.
OyHKIUA IJIOTHOCTU U
CBOMCTBAa HOPMAJIBHOTO
pacnpeneseHus

https://m.edsoo.ru/M4R9X9V41

20

[IpakTuueckas pabora c
UCTIOJIb30BAaHUEM
ANEKTPOHHBIX TAOJIHUIL

https://m.edso0.:u/YSN1D3K7C

21

[ToBTOpEHME,
00001eHne 1

CHCTEeMaTH3alus 3HaHUH.

OnucarenpHas
CTAaTUCTHKA

https://m.edsoo.ru/M1S4A6GOD

22

[ToBTOpEHME,
000011IeHNe U

CHCTeMaTH3aIus 3HaHUH.

OnucarenpHas
CTAaTUCTHKA

https://m.edsoo.ru/X8V3IE6G3U

23

[ToBTOpEHME,
00o0011IeHNe U

CHCTeMaTH3aIus 3HaHUH.

OIBITHI €

https://m.eds0o0.ru/O7BOR6C1P



https://m.edsoo.ru/M4R9X9V4I
https://m.edsoo.ru/Y5N1D3K7C
https://m.edsoo.ru/M1S4A6G0D
https://m.edsoo.ru/X8V3E6G3U
https://m.edsoo.ru/O7B0R6C1P

PaBHOBO3MOKHBIMH
3JIEeMEHTaPHBIMHU
COOBITUAMH

24

[ToBTOpEHME,
000011IcHHE U
CUCTEeMAaTH3aInsI 3HaHUMH.
OmEBITHI C
PaBHOBO3MOKHBIMH
3JIEMEHTapHBIMHU
COOBITUSIMHU

https://m.edsoo.ru/I15J8W4C4H

25

[ToBTOpEHME,
o0o01ieHue u
cUCTEeMaTu3alus 3HaHUM.
Brruncnenue
BEPOATHOCTEH COOBITHIA C
npuMeHeHreM popmy U
rpau4ecKux METOJI0B
(xoopauHaTHas npsAMas,
JIEpEeBO, UarpaMma
Diinepa)

https://m.edsoo0.ri/O8L3X616A

26

[ToBTOpEHUE,
0000111eHHE U
CHCTEMAaTH3aIUs 3HAaHU.
Brruncienue
BEPOSITHOCTEH COOBITHIA C
npuMeHeHueM Gopmyit u
rpau4ecKux METOJIOB
(xoopauHaTHAs TpsAMas,
JIepeBo, TMarpaMmma

https://m.edsoo.ru/SIW7I1Z1K



https://m.edsoo.ru/I5J8W4C4H
https://m.edsoo.ru/O8L3X6I6A
https://m.edsoo.ru/S1W7I1Z1K

Diinepa)

27

IToBTOpEHME,
00001IeHNE U
crucTeMaTu3alus 3HaHH.
Brruncnenue
BEPOSITHOCTEH COOBITHIA C
npuMeHeHueM Gpopmyst u
rpaduuecKux METOI0B
(xoopauHaTHAs TpsAMas,
JIepeBO, TUarpaMmma
Diinepa)

https://m.eds00.ru/WS5K2T8T6P

28

[ToBTOpEHME,
00001eHNe U
CUCTeMaTH3alusI 3SHAaHHH.
Brruncnenue
BEPOSITHOCTEH COOBITHH C
npuMeHeHreM GopMyII U
rpadU4ecKux METOJI0B
(xoopauHaTHas npsAMas,
JIepeBO, IUarpaMma
Diinepa)

https://m.edsoo.ru/K4P9ASJ6F

29

[ToBTOpEHME,
000011eH1E U
cHUCTeMaTU3als 3HaHH.
CityyaliHbl€ BEJIMYUHBI U
pacrpeneneHus

https://m.edsoo.ru/SAMEX5N5B

30

[ToBTOpEHME,
000011eHNE U
cUCTeMaTu3alus 3HaHuH.

https://m.edsoo.ru/X9B2I81.4D



https://m.edsoo.ru/W5K2T8T6P
https://m.edsoo.ru/K4P9A5J6F
https://m.edsoo.ru/S4M8X5N5B
https://m.edsoo.ru/X9B2I8L4D

CrydaifHpie BETUYUHBI U
pacrpeneneHus

31

[ToBTOpEHUE,
o0o0mieHue u

CUCTEMAaTHU3allusd 3HAHUN.

Marematnueckoe
OXXUJaHUE CITy4alHOU
BEJIMYUHBI

https://m.edsoo.ru/I4D6M5SN7V
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[ToBTOpEHME,
000011eHNE U

cUCTeMaTHU3alus 3HAHUN.

MaremaTtudeckoe
OXXUJaHUE CIy4alHOU
BEJINYUHBI

https:/m.edsoo.ru/KON1Q1X6J
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Hrtorosast KOHTpOJIbHAS
paborta

https://m.edsoo.ru/F2721.1T1J
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IToBTOpEHME,
00001IeHnE U
CUCTeEMAaTU3alus 3HaHUU

https://m.edso0.ru/19T67475V

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KUIACC
Kox .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
NpoOBePSIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeHero o0mero 00pasoBaHus
pe3yJbTarTa
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 UuTath ¥ CTPOUTH TAOJIHUIIBI ¥ TUATPAMMBI
OnepupoBaThb NOHATUAMU: CpeHee apudmeTnyeckoe, MeanaHa,
6.2 HauOosbIllee, HauMEHbIIEEe 3HAUYEHUE, pa3Max MacCHBa YHCIOBBIX
JTAHHBIX
OnepupoBaTb MOHATUSAMU: CIy4YallHBIH OKCIEPUMEHT (OMBIT) H
cilydaifHOe cOObITHE, 3JIEeMEHTapHOe COObITHE (3JIEMEHTAPHBIN HMCXO/)
6.3 CIIy4allHOrOo  OMbITa; HAaxXOAUThb BEPOSTHOCTU B  OMNBITaX C
PaBHOBO3MOXHBIMH CITyYailHBIMHM COOBITUSMH, HAXOJUTh U CPABHUBATh
BEPOATHOCTH COOBITHI B U3yUEHHBIX CITyYallHBIX SKCIIEPUMEHTaX
Haxonutbs u gopMynupoBarh COOBITHS: NEpPECEUEHHE U O0ObEIUHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, NMPOTHUBOIIOJIOKHOE JaHHOMY COOBITHIO;
. MOJIB30BATBCS  AMarpamMmMamu  Jiiepa u  (OpMYJIOH  CIOKEHUS
BEPOATHOCTEN ITPU PEIICHNUH 3a]a4
OnepupoBaTb MNOHATUSAMHU: YCIOBHAas BEPOSATHOCTb, HE3aBUCHUMBIC
6.5 COOBITHUS; HAXOAUTH BEPOSITHOCTH C MTOMOIIBIO MPAaBUIa YMHOKEHUS, C
IIOMOUIBIO €PEBA CIIy4alHOT'O OIBITA
6.6 [IpumMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TIPU PEIICHUHN 3a/1a4
OnepupoBaTh MOHATUSMU: HCIBITAHUE, HE3aBUCHUMbIE HCIBITAHUS,
6.7 cepusl UCIBITAaHUM, YCIIeX U HeyJlaua; HaXOAUTh BEPOSITHOCTU COOBITUI
' B CEpPUM HE3aBHCHUMBIX HCIBITAHUN /0 TMEpPBOr0 YycIlexa, HaXOIUTh
BEPOSITHOCTH COOBITUH B cepUU UCTIBITaHUHN beprynu
6.8 OnepupoBaTh MOHATUSAMU: CllydaiiHas BEJIWYMHA, pACIPENCICHUE

BEPOSATHOCTEH, AnarpaMma pacipeesIeHHs

11 KJIACC




Kon

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM

NpoBePsIeMOro .
o0pa3oBaTeIbHOI NPOrpPaMMBbI CpeIHero o01mero 00pa3oBaHus
pe3yJabTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHHBaTh BEpPOSTHOCTH 3HAYCHHH CIIy4yalHON BEJIWYUHBI TIO
. pacrpeesieHuI0 WK ¢ MTOMOILbIO AMarpaMm
OnepupoBaTh MOHATHEM MAaTEMATHUYECKOTO OXHUIAHMS, MPUBOIAUTH
- MpUMEPBl  TOTO, KaK TPUMEHSETCS MaTeMaTHYECKOE OXUJaHUE
' CIy4yallHOM BEJIWYMHBI, HAXOJUTh MaTEeMaTHYECKOE OKUJAHUE 10
JTAHHOMY pacIpeeIICHUIO
53 Nmetsb npencraBiaeHue o 3aKkoHe OOJBITUX YHCET
5.4 NmeTp npeacraBiieHUE 0 HOPMAJIBHOM PAaCIIpeACIICHUN




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 3JIeMEHT COIePKAHUS
Kona
6 Teopus BEpOATHOCTEN U CTATUCTHKA
[IpencraBieHne MOaHHBIX C TMOMOIIBI0 Tabmui u  auarpamMMm. CpeaHee
6.1 apudMeThyecKoe, MeauaHa, HauOoJIbIlIee W HAWUMEHBIIEe 3HAYCHUs, pa3Max,
TUCTIEPCHUS U CTaHJAPTHOE OTKJIOHEHHE YHCTIOBBIX HA0OPOB
CryJaifHble SKCIEPUMEHTHI (OMBITHI) W CiIy4alHbIE COOBITHS. DJEeMEHTapHBIC
coObITUsl (HMcxonbl). BeposTHOCTH citydaitHOro coObITHS. Bin30cTh 4acToThl H
6.2 BEpPOSATHOCTH COOBITUI. CiTyualfHbIE ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH
coObITHsIMH. BeposTHOCTH  COOBITUH B ONBITAX C  PAaBHOBO3MOXKHBIMH
3JIEMEHTAPHBIMHA COOBITUSIMHU
63 Oneparu HajJ COOBITUSMH: TIEpeceueHue, OOBEIUHEHUE, MPOTHUBOIOJIOKHBIC
. coObITus. narpammsl Diinepa. @opmysia ciokeHus: BEpOsSATHOCTEN
64 VYciioBHast BEPOSITHOCTh. YMHOXKEHUE BEPOSTHOCTEW. JlepeBO CiydaillHOro
' skcniepuMmenTa. dopmysia mosiHOH BeposiTHocTH. HesaBucumple coObITHS
6.5 Komb6unaropuoe mnpaBuino ymHoxeHus. llepectanoBku u ¢akropuan. Ywucino
. coueranuil. Tpeyronsuuk Ilackans. @opmysna 6uaoma Hetorona
bunapHblii ciy4aifHbIl ONBIT (MCHBITAaHUE), yclexXx W Heydada. HesaBucumble
6.6 ucnibiTanusi. Cepusi HE3aBUCHUMBIX HCIBITAHUKW 70 TmiepBoro ycmnexa. Cepus
HE3aBUCUMBIX UcTIbITaHUN bepHymium
Cnyuaiinas BEJIMYMHA. Pacnpenenenue BEPOSATHOCTEM. Juarpamma
6.7 pacnpenenenus. [Ipumepsl pacnpenelieHUd, B TOM YHUCIE TE€OMETPUYECKOE U
OMHOMUAJILHOE
11 KJIACC
Kona IIpoBepsieMblii 3JIeMEHT COIePKAHUS
5 Teopust BEpOATHOCTEH U CTATUCTHKA




5.1

YucaoBwie XapaKTCPUCTHUKHU CJ'Iy‘IElfIHBIX BCIIMYHMH: MAaTCMaTHYCCKOC OXHUJIaHHC,
AUCTICPCUA U CTAHAAPTHOC OTKIIOHCHUC. HpI/IMepLI MMPUMCHCHUA MAaTCMAaTUUICCKOT' O
OXHAaHus, B TOM YHUCJIIC B 3aJadyax U3 HOBCGI[HGBHOﬁ KU3HA. MaTteMaTHdecKoe
OXXHIaHUC 6PIHapHOI>'I cnyqaﬁHoﬁ BEJIWYMHBL. MaTeMaTuuecKoe OXKUJAHUC CYMMBI
CJ'Iy‘I&fIHI:IX BeaMUMH. MaTemMaTHdecKoe OXHIAHUC U AUCTICPCUSA TCOMETPHUICCKOIO

1 OMHOMHUAJIBHOTO paclpeieNeHuit

52

3aKoH OOJBIIMX YKCEN U €ro poiib B HayKe, mpHUpojie U obmiecTBe. BriOopouHbIit

METOJI UCCIIENOBAHUM

53

IIpuMepsl HENpPEpBIBHBIX  CIy4alHbBIX BeIW4YuH. [loHATHE O IUIOTHOCTH
pacnpeneneHus. 3a1a4yu, IpUBOIALINE K HOPMAJIbHOMY pacnpezenenuto. Ilonarue

0 HOPMAJILHOM pacIpee/ICHUN




ITPOBEPAEMBIE HA ET'D 110 MATEMATHUKE TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kox IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJJbTaTaM OCBOEHMUSsI
NMpoBePsieMOro  OCHOBHOIi 00pa30BaTeIbHOI MPOrpaMMBbI CpeTHEro o00Iero
TpeOoOBaHNS o0pa3zoBaHus

Brnasenue meromamu J10Ka3aTeiabCTB, AJITOPUTMAMH pEIICHUS 3aj1ad;
ymeHue GOpMyIUpOBaTh M ONEPUPOBATH MOHITHSIMH: OIpeAeTeHHE,
akcuoMma, TeopeMa, CIIeJICTBHE, CBOWCTBO, MpPH3HAK, JJ0Ka3aTEIbCTBO,
paBHOCHIIbHBIE (DOPMYITHPOBKU; TPUMEHSITh UX; YMEHHE (DOPMYITHUPOBATH
oOpaTHOE W MPOTHBOIIOJIOKHOE YTBEPXKIECHUE, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, HUCIOJIL30BaTh METOJI MaTeMAaTHYECKOW WHIYKIIHUH;
MIPOBOJIMTH JI0KA3aTeIbHBIC PACCYKICHUS TIPU PEIICHUH 33]1a4, OIICHUBATh
1 JOTHYECKYI0 TPAaBHIBHOCTh PACCY)KICHHI; yMEHHE ONepUpOBaThH
HOHSATHSMH: MHOXECTBO, TIOMHOXKECTBO, OTIEPAIlMH HaJl MHOKECTBAMH;
YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIA  ammapar — Juls
OTMCaHUs PEaTbHBIX MPOIECCOB U SBICHUHN U MPH PEUICHUH 33724, B TOM
YHCIIe U3 JPYTUX YUYEOHBIX MMPEIMETOB; YMEHHUE OTIEPUPOBATH TOHITHIMH:
rpad, cBsi3HBIN rpad, AepeBo, UK, rpad Ha MITOCKOCTH; YMEHHUE 3a1aBaTh
Y ONUCHIBATH Tpadbl Pa3IMIHBIMU CIIOCOOAMU; UCITOJIB30BATh Tpadbl IPH
pelICHNH 3a1a4

YMeHue omnepupoBaTh MOHSATUSMHU: HATypallbHOE YHUCIO, LIET0€ YHCIIO,
CTCIICHBb C LCJIBIM ITOKA3aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHD C
paluOHAJIbHBIM ITOKAa3aTCJICM, CTCIICHL C HeﬁCTBHTCHBHbIM II0Ka3aTcJIeEM,
norapuM umcIa, CUHYC, KOCHHYC W TaHI'CHC MPOW3BOJIBHOIO YHCIIA,
OCTaTOK 10 MOAYJIO, PalMOHAIBHOE YHCIIO, HWPpAMOHAILHOE YHCIIO,
MHOXECTBa HATypaJbHBIX, IICIBIX, PAIMOHAIBHBIX, JACHCTBUTEIHHBIX
YKces; yMEHUE UCTI0Ih30BATh MPU3HAKY JIEIMMOCTH, HAMMEHBIIUN OO
JeTUTEeNh W HaWMEHbIIEee O0Ilee KpaTHOe, alroput™ EBkimma mpu
pelleHnH 3a7a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMU CUCTEMAMH
CUUCJICHUA, YMCHUC BBITIOJIHATH BIYHUCICHUC 3HA4YCHUH U HpeO6p8.30BaHI/IH
BBIPQXXCHUI CO CTEMEHSAMH W JiorapudmMamu, MpeoOpa3oBaHUs IPOOHO-
panuoOHaJIbHBIX BI)Ipa)KCHI/If/'I; YMCHUEC OICprupoBaTh INOHATUAMMU:
MIOCJIEIOBATEIBHOCTD, apU(PMeTHdYecKass MNpPOTpPecCusi, TeoMEeTpUIecKas
nporpeccusi, OSCKOHEYHO YOBIBAIOIIas T€OMETPHUYECKas IPOTPECCHS;
YMEHHE 3aJ1aBaTh IOCIEJI0BATCIBHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHHUE ONEPUPOBATH MOHATHSIMH: KOMIUIEKCHOE
YHCIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYJIb U apryMeHT
KOMIUIGKCHOTO  4yucia, (opMa  3amuCH  KOMIUIGKCHBIX — YHCEIN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anreOpandeckas); yMeTh

IMPOU3BOANTH apI/I(i)MCTI/ILIeCKI/IG Z[GflCTBI/ISI C KOMIUICKCHBIMH YHCJIaMMU,




IMPUBOAUTE MPUMCEPBI UCITOJIB30BAHUSA KOMINJICKCHBIX YHCCII; OIICPHUPOBATH
NOHATHSAMHU:  MaTpuua 2x2 u  3X3, onpeneiauTeab  MaTpHIIbL,
TeOMETPUUYECKUN CMBICI ONIPEAeTUTENs

YMenue ONCpHUPOBATH IMOHATUAMU: PALUOHAIBHBIC, HWPpalUOHAJIBHBIC,
NOKa3aTeNbHbIE, CTENEHHbIE, JIOrapu(PMHUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHCHHUA W HCPABCHCTBA, HWX CHUCTEMbI; YMCHUC OIICPpUPOBATH
HOHATUAMM: TOXKIECTBO, TOXKJIECTBEHHOE IIpeoOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHIIBHOCTH
YPaBHEHHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peEllaThb YypaBHEHMS,
HEPaBEHCTBA M CHUCTEMbl C IIOMOIIBIO PA3IMYHBIX IPUEMOB; pPEIIATH
YpaBHCHHA, HCEPABCHCTBA W CHUCTCMbI C IApaMCTpOM; HPUMCHIATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JJI PCIICHHUA MATCMATHYCCKUX
3a/1a4 U 3a/1a4 U3 pa3IM4HbIX 00JacTe HayKu U peanbHON KU3HU

YMeHue onepupoBaTh MOHATUSAMH: (QYHKLUS, UYETHOCTb (YHKLUH,
HNEepUOIUYHOCTh (DYHKIMH, OTPAaHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTbH
¢byHKLIMHU, SKCTpeMyM (YHKIMU, HauOoOJbllee U HauMEHbIICE 3HAYCHHUS
(GYHKINU HAa TPOMEXYTKe, HelpepbIBHAS (DYHKIIHSI, aCUMIITOTHI rpaduka
¢yHKIMHM, TIepBas ¥ BTOpast MPOU3BOAHAS (YHKIIMH, TEOMETPUICCKUN U
¢u3znyecKkuil CMBICI TPOU3BOJHON, IMepBooOpa3Has, OINpeaAeaEHHbIN
UHTErpal; YMEHHE HaXOIUTh AaCUMIITOTHI Tpaduka (yHKIHMH; YMEHHE
BBIUUCIIATh  NIPOM3BOJIHBIE  CYMMBI, IPOU3BEJIEHMs, YAaCTHOIO U
KOMIIO3UIMKM (DYHKIMHA, HaXOJUTh ypaBHEHHE KacaTelbHOM K Ipauky
(GYHKLIMU; yMEHHME HaXOJIUTh IPOU3BOJAHBIE AJIEMEHTAPHbIX (YHKLHUH;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI HCCIEIOBAaHUS (DYHKUUH,
HAXOJIUTh HAWOOJIbIIME M HAUMEHBIINE 3HAuYeHUs (DYHKIUH;, CTPOHUTH
rpaduKd MHOTOWJIECHOB C HCIOJB30BAHMEM armapara MaTeMaTHYeCKOTO
aHaM3a; TPHUMEHSATh NPOM3BOJHYIO JUISI HAXOXKACHUS HAWITYUIIero
pelieHusi B TPUKIAIHBIX, B TOM YHCJIE COIMAIbHO-DKOHOMHUYECKHX H
bu3nYecKuX 3a7a4ax; HaXOJUTh TUIOMIAAN U 00BEMBI GUTYP C TTOMOIIBIO
UHTErpana; MPUBOAUTH NPUMEPbl MAaTEMAaTUYECKOIO MOJEIUPOBAHMS C
noMoIeko AuddepeHnnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpapuK GyHKIUHU, 0OpaTHas QYHKIMS,
KOMIO3UIMS (QYHKIMM, NUHEWHas (yHKUUS, KBagpaTuyHas (QYHKIIMS,
panMoHanbHas (QYHKLUS, CTENeHHass (QYyHKLUS, TPUTOHOMETPUYECKUE
(GyHKLIMH, OOpaTHbIE TPUTOHOMETpUYECKHe (DYHKIMM, MOKa3aTelabHas U
naorapupmuueckas (yHKIMH; YMEHHE CTPOMTh TpadUKU H3YYEHHBIX
(GYHKUMH,  BBINONHATH  NpeoOpazoBaHus  rpadukoB  (QyHKIMM,
UCIIOJIb30BaTh TpauKU A U3yYEHUsS MPOIECCOB M 3aBUCHUMOCTEH, MpH
pelleHny 3aad U3 JAPYTUX Y4eOHbIX NPEIMETOBM 3alad W3 pealbHON
KU3HHM, BBIpAXaTh (OpMyJaMH 3aBUCUMOCTH MEXIY BEIMYUHAMH,
UCIIOJIb30BaTh CBOMCTBA U rpaduku GyHKIUN Ui pelieHusl ypaBHEHU,
HEpaBEHCTB M 3aJad C MapaMeTpaMy; H300pa)xkaTb Ha KOOPAMHATHOM
IUIOCKOCTH MHOKECTBA PEILICHUH ypaBHEHUH, HEPABEHCTB U UX CUCTEM




YMeHue pemaTh TEKCTOBBIE 3a/Jayd Pa3HbIX TUIOB (B TOM YHUCIIE Ha
HPOLIEHTHI, JOJIM M YacTH, HA JBM)KEHHUE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/la4i U3 OOJIACTH yNpPaBJIECHUS JIUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTaBISATh BBIPAKEHUs, YPABHEHHUS, HEPAaBEHCTBA M MX
CUCTEMBI II0 YCIOBHUIO 3aJlayd, HCCIEOBAaTh IIOJYyYEHHOE pELICHUE U
OLIGHUBATh IPABJIONOAOOHOCTh PE3yJIbTAaTOB; YMEHUE MOJAEIHPOBATH
peanbpHble CHUTyallUd Ha S3bIKE MAaTE€MATHKH; COCTABIIATH BBIPAXKECHUS,
YPAaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J1a4H, UCCIEA0BaTh
NOCTPOCHHBIE ~ MOJEJIM € HCIHOJB30BaHHWEM amnmapara airedpsl,
MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATHAMU: cpelHee apupMeTHYecKoe, MeuaHa,
HanOoJbIlIee U HAUMEHbIIee 3HAUCHHs, pa3Max, JUCIIEPCHs, CTAaHIapPTHOE
OTKJIOHEHHE YHUCJIOBOrO HabOpa; YMEHHE H3BJIEKaTh, MHTEPIPETUPOBATH
uH(pOpMalMIO, IPEACTABIECHHYIO B Ta0IMIIAX, HA JUarpaMmax, rpapukax,
OTpaKaroIllyl0 CBOMCTBA PEaNIbHBIX MPOLIECCOB U SBJICHUMN; MPEICTABIATD
uHbOpMaIIMI0O C TOMOIIBI0 TalOdAWIl M JAMarpaMM; HCCIeA0BaTh
CTaTHUCTUYECKUE JAaHHBIE, B TOM YHCIE C MpUMEHEHUEM TpadudyecKux
METO/IOB U 3JIEKTPOHHBIX CPEACTB; rpa)uuecKy UCCIe0BaTh COBMECTHBIE
HaOJII0/IEHUS C TOMOIIBIO JMarpaMM pacCeUBaHUs U JIMHEHHON perpeccun

YMenue onepupoBaTh MOHATUSIMH: CIIyYalHbIA ONBIT M ClIy4yallHOE
coObITHE, BEPOSITHOCTh CIy4alHOrO COOBITHS; yMEHHE BBIYUCIIATH
BEPOATHOCTh C HCIOJB30BaHHEM TpadUyecKuX METOJIOB; MPUMEHATH
bOpMyIbI CIOXKEHUS W YMHOXEHHS BEpPOSTHOCTEH, (HopMyiny MOTHOU
BeposATHOCTH, (opmyiy beprHynnu, komOuHaTOpHBIE (HAKTHI U POPMYIIBL;
OLICHUBATh BEPOSITHOCTH pEAIbHBIX COOBITHH; yMEHHE OIEepHpOBAThH
NOHATUSMU: CJIydaliHas BEJIMYWHA, paCIpPEACIICHHE BEpPOSITHOCTEM,
MaTeMaTUYeCKoe OXKHIaHHWE, TUCIIEPCUST W CTaHAAPTHOE OTKJIOHEHHE
CIy4ailHOM  BeJIMYMHBI, (QYHKUMHU paclpelesieHuss U  IUJIOTHOCTH
PaBHOMEPHOT0, T0Ka3aTeILHOTO U HOPMAIBHOTO paclpeeNieHuil; yMeHue
UCIIOJIb30BaTh CBOMCTBA U3YUEHHBIX pacHpeesIeHui Uil peleH s 3a1a4;
3HAKOMCTBO C MOHATHSIMH: 3aKOH OOJBIINX YKCEN, METObI BEHIOOPOYHBIX
UCCJIEIOBAHUI; yMEHUE TMPUBOAUTH MPUMEPHl TPOSBICHUS 3aKOHA
60JIBH_II/IX qucesl B MPUPOJHBIX H O6IJ.I€CTB€HHBIX SABJICHUAX, YMCHHC
OTIepUPOBATH MOHATUSMU: COUETAHUE, TIEPECTAHOBKA, YHCIO COUYECTAHHM,
YUCJIO  NEpPecTaHOBOK; OuHOM  HbloTOHa; yMeHue  MPUMEHSTH
KOMOWHATOpHBIE (hAaKThl U PACCYNKACHUS I PEIICHHs 3a7a4; OIEHUBAThH
BEPOATHOCTH PEANbHBIX COOBITUH; COCTaBIATh BEPOSITHOCTHYIO MOJIEb U
MHTEPIPETUPOBATH MOIYYSHHBIN pe3yiabTatT

YMeHue OneprupoBaTh IIOHATUAMMU: TOYKa, npsamasd, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMUYHMHA YIJIa, INIOCKUHI YTOJI, ABYTPAHHBII
yroJi, TPEXTPaHHbBIN YToJ, CKPEIIMBAIOMIMECS TPSAMbIE, MapaJUIEIbHOCTh U
NEPIECHIUKYJIAPHOCT MPSMBIX M IUIOCKOCTEH, YIOJl MEXIy NPSMBIMH,
yTOJI MEXKIYy MpsAMOM M IUIOCKOCTBIO, YIOJd MEXIy IUIOCKOCTSIMM,




PaCCTOAHNE OT TOYKH OO0 INIOCKOCTH, PACCTOAHHUEC MCKAY IPSAMBIMU,
PACCTOAHNEC MCKAY INIOCKOCTAMH, YMCHUC HCIIOJIB30BATh IIPpU PCIICHUUN
3a1a4 U3y4YCHHBIC (baKTBI U TCOPEMbI IUIAHUMCTPHUHU, YMCHHE OLICHHUBATH
pasMEpPhbI 00BEKTOB OKpyZKaromero mupa, CTpOUTb MATCMATHYCCKUC
MOACIN C IOMOHIBKO TC€OMCTPHUYCCKUX MOHATUN H BCJIMYHH, PpCUIATb
CBA3aHHLIC C HUMU ITPAKTHYCCKUC 3a1a4n

10

YMeHne omnepupoBaTh MOHATHSAMHU: TUIOMAAL (UTYPBI, 00bEM (UTYDHI,
MHOTOTPaHHHK, NPaBUIbHBI MHOTOTPAaHHHMK, CEYEHHWE MHOTOIPaHHHKA,
KyO, mapajenenunen, npuMa, nupamuaa, (Gurypa U MOBEPXHOCTH
BpallleHus, IWIMHApP, KOHYC, Imap, cdepa, miomanb chepsl, MIOManb
HOBEPXHOCTH MUPAaMUJbI, TPU3MBI, KOHYyca, LWIMHApPA, 00bEM KyoOa,
MMpAMOYTOJIBHOI'O IMapaJuiejCnvicaa, NnHUpaMHuIbl, IMIPWU3Mbl, LOUJIWHIApPA,
KOHyca, Iapa, pa3BépTKa MOBEPXHOCTH, CCUCHHUS KOHyca W LWIMHIPA,
napajjieNlbHble OCH WJIM OCHOBaHHWIO, CEUeHHE MIapa, IUIOCKOCTh,
Kacaromasicss cepbl, NWIMHAPA, KOHYCa; YMEHHE CTPOUTh CCUCHHE
MHOTOTpaHHHKA, W300pakaTh MHOTOTPAHHUKH, (PUTYPHI ¥ MOBEPXHOCTH
BPAIIICHHS, UX CCUCHHSI, B TOM YHCJIE C TIOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBOICTBA F€OMETPHUUECKUX (UTYpP, CAMOCTOSITENHHO
dbopMynHUpoBaTh ONMpeAeNeHUs] U3y4aeMbIX (DUTYp, BBIABUTATH TUIIOTE3BI
O CBOWCTBaxX M NPU3HAKAX T'€OMETPHUECKUX (UTYp, 0OOCHOBBIBATHUIN
OmpoBepraTh HX; YMEHHE NPOBOAUTH Kiaccuukanuioo ¢Guryp 1o
Pa3siIMiYHBIM IIPpHU3HAKaM, BBIIIOJIHATH HCO6XOI[I/IMI>IG JOITIOJIHUTCIIbHBIC
TIOCTPOCHHS
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YMeHue onepupoBaTh MOHATUSMH: JBIJKEHHE B  IPOCTPAHCTBE,
napaieNbHbId EPEeHOC, CUMMETPUS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TmpeoOpa3oBaHUe MOM00US, TOM00HBIE (UTYPBI, yMEHHE
pacro3HaBaTh paBHbBIE W MOJO0HBIE (UTYpPHI, B TOM YHCIIE€ B TPHUPOJIE,
HCKYCCTBE, apXUTEKTYpE; UCIIOJIb30BaTh TEOMETPHUECKUE OTHOIICHUS TTPH
pelleHNH 3a/1a4; HAXOOUTh IeOMETPUYECKHE BEJIMYMHBI (AJIUHA, YToll,
IUIOIAAb, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX y4EOHBIX MPEIMETOB U
U3 pealbHOW JKU3HU; YMEHHE BBIUUCIATH T€OMETPUYECKHE BETUYMHBI
(nMHa, yrom, IUIOMAAb, OOBEM, IUIONIAAb MOBEPXHOCTH), HCHOIb3YS
U3yueHHbIE (POPMYJIBI U METOJbI, B TOM YHCIE: IUIOMAb MOBEPXHOCTH
NUpaMUJIbI, TIPU3MBI, KOHYCa, IIIUHIPA, IJIoMaas chepbl; 00bEM Kyoa,
NPSMOYTOJIBHOTO TapajuIeJIeNuIeia, MHPaAMHIbL, TPU3MBI, IIWIMHApPA,
KOHYca, Il1apa; yMEHUE HaXOAUTh OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD
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YMeHue onepupoBaTh MOHATUSAMHU: MPSMOYTOJIbHAS CHCTEMa KOOpJIWHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPIMHATHI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpa Ha YHCIIO, Pa3JIOKEHHE BEKTOpa Mo Oaswmcy,
CKaIIpHOE TPOW3BEJCHHE, BEKTOPHOE TPOM3BEACHUE, YIOJd MEXIY
BEKTOPAMH;, YMCHHE HCIOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBIM METOJ
JUISL pelIeHHs TeOMETPUYECKHX 3a/1a4 U 3a]1a4 IPYTUX y4eOHBIX MTPeIMETOB
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YMeHue BLI6I/IpaTB HO[[XOI[SIIJ_[I/If/’I MCTO JJId pCUICHUA 3aa4U; IOHUMAaHUC




3HAYMMOCTH MaTeMaTUKH B HW3YYEHUU TPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB M SIBJICHUI; YMEHHUE pACIO3HABaTh IPOSIBJICHUE 3aKOHOB
MaTE€MaTUKHU B UCKYCCTBE, YMEHHE PUBOJUTH IPUMEPHI MATEMATHUYECKUX
OTKPBITUHA POCCUICKON U MUPOBOM MAaTeMaTUYECKOW HayKH




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATUKE

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

Kon
1 Yucna u BIYUCICHHS
1.1 | HarypanpHsle u nienble uncina. IlpusHaku 1eIMMOCTH LENBIX YUCEN
12 Pannonaneupie umcna. OOBIKHOBEHHBIE M JECATHYHbIE JIpOOH, MPOLEHTHI,
OecKOHEYHbIE IEPUOANUECKHE IPOOH
13 Apudmernueckuii KopeHb HaTypajdbHOH creneHu. [leiicTBusa ¢ apudmMeTHuecKuMu
’ KOPHSIMH HAaTypaJbHOW CTEIIEHU
L4 Crenens ¢ nenslM nokazarteseM. CTENEHb C pallMOHAJIBHBIM MToKa3areneMm. CBoiCTBa
’ CTerneHu
L5 CuHyCc, KOCHMHYC ¥ TaHIE€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 | Jlorapudm uncna. JlecaTHUHBIC U HATYpaJIbHBIE JIOTAPU(DMBI
JleiicTBuTenpHbIe yrcna. ApudpMeTHueckre onepalnu ¢ J1eHCTBUTEIbHBIMUI YUCIaMU.
1.7 | TlpubnuxEHHBIC BEIUMCICHHUS, TTPABIIIa OKPYTJICHHUS, IPUKHIKA U OIICHKA pe3ysIbTara
BBIYMCIICHUI
1.8 | IIpeobpazoBanHue BhIpaKeHUN
1.9 | KowmmiekcHsie ynucia
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 enbie u 1poOHO-paIIOHANIEHBIE YPaBHEHUS
2.2 | HppauuoHaibHble YpaBHEHUS
2.3 | TpuroHomerpuueckue ypaBHEHHUS
2.4 | Tloka3arenabHbIC U JJOTapU(DMHUECCKUE YPABHCHUS
2.5 | Uenbie u 1poOHO-palIMOHATIEHBIE HEPABEHCTBA
2.6 | HppanuoHanbHble HEpAaBEHCTBA
2.7 | Tloka3zaTenbHbIC U Jorapu(PMUIECKUE HEPABEHCTBA
2.8 | TpuroHomerpuueckue HEpaBEHCTBA
2.9 | Cucrtembl U COBOKYITHOCTU YpaBHEHUI 1 HEPABEHCTB
2.10 | VYpaBHeHus, HEpaBEHCTBA U CUCTEMBI C lTapaMeTpaMu
2.11 | Marpuua cuctembl JMHEWHBIX ypaBHeHUH. OnpeaenuTesb MaTPUILIbI
3 @OyHKIUHN U TpapUKU
31 OyHKUa, crnocodbl 3amanus ¢GyHkuuu. ['paduk ¢yHknuu. B3zanmHO 00paTHBIE
’ ¢bynkuu. YérHele u Heu€THbIe QpyHKIMH. [leproanueckue GyHKIUN
OOnacte ompeneneHuss W MHOXKECTBO 3HaYeHMH (QyHkuuu. Hymm ¢ysHkuum.
3.2 | TlpoMexyTKu  3HAKONMOCTOSIHCTBA. [IpOMEXYTKH  MOHOTOHHOCTH  (PYHKIIHH.

MakcumMymbl U1 MUHUMYMBl GyHKIuH. HauGomnpliee M HauMeHbllee 3HAUYCHUE




(yHKIMU Ha IPOMEKYTKE

CrenenHas (QyHKIMS C HATypaJbHBIM M LI€JIbIM MoKa3aTeneM. E€ cBoiicTBau rpadux.

33 . .
CaoiicTBa U rpad UK KOpHS n-0i CTETICHU
3.4 | Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U TpadUKu
3.5 | Iloka3arenbHas u norapupmuydeckas GyHKINUU, UX CBOMCTBA U rpaduku
316 Toukwu pa3psiBa. ACUMIITOTHI rpadukoB GhyHKIMH. CBOHCTBA QYHKIIUN, HETIPEPHIBHBIX
' Ha OTPE3Ke
3.7 | TlocnenoBaTenbHOCTH, COCOOBI 3aaHMsI TOCIIE0BATEIbHOCTEN
3.8 | Apudmerndeckas u reoMmeTprueckas rnporpeccuu. opmya CI0KHBIX TPOIICHTOB
4 Hauana maTtemaTndeckoro aHaiamsa
4.1 [MpousBonuas ¢pyakiuu. [Ipon3BoIHbBIEC STIEMEHTAPHBIX (PYHKITHIA
[IpumeHeHune mPOU3BOJHOM K MCCIEJOBAHUIO (YHKIMH Ha MOHOTOHHOCTH U
4.2 | okctpemymbl. Haxoxnenue HamOONbIIEr0 U HaWMEHBIIET0 3HAYeHHUS (YHKIMHM Ha
OTpe3Ke
4.3 | IlepBooOpa3Has. Murerpan
5 MHokecTBa U JIOTHKa
5.1 MHoOkecTBO, ornepaiuu HajJ MHOKecTBamu. J{uarpammer Ditiepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 | BeposTHOCTB
6.3 | Kombunaropuka
7 I'eometpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 | lIpsiMble U MIIOCKOCTH B TPOCTPAHCTBE
7.3 | MHororpaHHuKu
7.4 | Tenau NOBEpXHOCTHU BpalllCHUS
7.5 | KoopauHAaThl U BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA
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