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HHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMma y4ueOHOTO Kypca «AnreOpa W Hayalla MaTeMaTH4ecKOro aHajau3a» 0a30BOr0 YpOBHS IS
oOyyarommuxcsi 10 —11 xmaccoB paspaborana Ha ocHoBe DenepanbHOr0 TOCYAAPCTBEHHOTO 00pa30BaTENbHOTO
CTaHJapTa cpenHero oOmero oOpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHHM, MPEIABSBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPaAHLMN POCCHICKOTO oOpa3oBaHMs. Peanmuzanms mporpaMmbl o0ecrieunBacT
OBJIAJICHUE KJIFOYEBBIMH KOMIICTCHIIUSAMHU, COCTABJISIONIMMH OCHOBY JIII CaMOPAa3BHTUS M HEIPEPHIBHOTO
00pa3oBaHus, IETOCTHOCTh OOIIEKYIBTYPHOTO, THYHOCTHOTO M IO3HABATEIHHOTO Pa3BUTHUS TUIHOCTH 00YUaAIOIINXCS.

HEJA N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Havyana MaTeMaTH4ecKOro aHajIu3ay» SBISAETCS OJHUM M3 HanOoJiee 3HAYUMBIX B IIPOrpaMMe
CTapIlel IIKOJbI, MOCKOJBKY, C OIHOW CTOPOHBI, OH 00ecneyrBaeT MHCTPYMEHTAIbHYIO 0a3y IUIS M3yYeHHs BCeX
€CTEeCTBEHHO-HAYYHBIX KYPCOB, a C IPYyroi CTOPOHBI, (POPMHUPYET JIOTHUECKOE M aOCTPAKTHOE MBIIIJICHUE YYalluXcs
Ha YpOBHE, HEOOXOAUMOM Il OCBOEHHS KYpPCOB MH(POPMATHKH, 00IIeCTBO3HAHUSI, HICTOPHH, CIIOBECHOCTH. B pamkax
JAHHOTO Kypca ydyaluecs OBIIAJCBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOH HayKH, KOTOpas (OpMyNHUPYET CBOH
JOCTIDKEHHS B MaTEMaTH4IecKoi hopme.

Kypc anreGps! u Hagaa MaTeMaTH4eCKOr0 aHAJIN3a 3aKJIa(bIBa€T OCHOBY JJISl YCIIEIIHOTO OBJIAJCHUS 3aKOHAMH
(bU3KMKHM, XMMHU, OWOJIOTHMH, NMOHMMAHWS OCHOBHBIX TEHJICHIMHA 3KOHOMHKH M OOIIECTBEHHOW MH3HH, IO3BOJISCT
OPHUCHTUPOBATHCA B COBPEMCHHLIX HI/I(prBI)IX U KOMIIBIOTCPHBIX TCXHOJOIUAX, YBCPCHHO MCIIOJIbB30BaTh HX B
HOBCGI{HCBHOﬁ )ku3Hu. B TOXke BpEMsA OBJIaICHUC a6CTpaKTHLIMI/I U JIOTUYCCKH CTPOTHMU MATEMAaTU4YCCKUMU
KOHCTPYKIUAMHU PA3BHUBACT YMCHHEC HaxXOJUTb 3aKOHOMCPHOCTH, O6OCHOBBIB3TI: HUCTUHHOCTL YTBCPIKACHMUA,
UCITIONIb30BaTh 0000IIEHHE W KOHKPETH3alMio, a0CcTparupoBaHUE U aHAJOTHI0, (OpMHUpYeT KpeaTuBHOE U
KpUTHYECKOEe MbIIIICHHE. B Xome u3ydeHust anreOpbl M Hadyajdl MaTEeMaTHUECKOro aHalM3a B CTaplIeH IIKoJe
ydamuecsd IMmojay4daroT HOBBII OMBIT pelICHUA NMPUKIAJHBIX 3aJia4, CaMOCTOATCIIbHOIO MMOCTPOCHUSA MATECMATHYCCKUX
MOHCHCﬁ PpCaIbHBIX CI/ITyaHI/Iﬁ W MHTCPHIPCTALU IMOJTYUYCHHBIX pemeHHﬁ, 3HAKOMATCA C IpUMEPaMH MATECMATUUCCKUX
3aKOHOMepHOCTeI>'I B IMpUpPOAC, HAYKC U B HCKYCCTBC, C BbBLJAIOIMIMMUCA MATEMATUYCCKUMH OTKPLITUAMU U HUX
aBTOpaMu.

Kypc obnamaer 3HaYMTENFHBIM BOCIHTATEIBHBIM MOTEHIIMATIOM, KOTOPHIH pealn3yeTcsl Kak uepe3 y4eOHBIH
MaTepuaj, CHOCOOCTBYIOIIMH (QOPMUPOBAHHIO HAYYHOTO MHPOBO33pEHHS, TaK M Yepe3 CHeuupuky ydeOHOU
JEeSITeTbHOCTH, TPEOYIOIIEH CaMOCTOSITENbHOCTH, aKKYpPaTHOCTH, TMPOJODKUTEIBHOW KOHIEHTPAMH BHUMAHHS M
OTBETCTBEHHOCTH 3a MOJIYYEHHBIN pe3yybTarT.

B ocHoBe Mertoamkm 0oOydeHHs anreOpe W HadalaM MaTEeMaTHYeCKOTO aHaju3a JICKHT JesATeIbHOCTHBIN
TPUHIMI 00YYEHUSI.

CrpykTypa Kypca «Anredpa M Havajla MaTeMaTHYECKOTO aHAIN3a» BKIIOYACT CIEAYIOIIUE COAEpXKaTesbHO-
MeToandeckue JMHuK: «Yncna u BeMHCICHUs Y, «DyHKIMKM W Tpadukm», «YpaBHEHHUs W HepaBeHCTBay, «Hauama
MaTeMaTHYecKoro aHanmiza», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COJlepKaTeIbHO-METOAMYCCKUE JIMHUH
H3Yy4aroTCs Ha NPOTAKCHUU ABYX JIET 06yquM$[ B CTapIIIeI\/'I MKOJIC, CCTCCTBECHHO JOIOJHAA APYT Apyra U NOCTCIICHHO
HachIlasCb HOBBIMHU TEMAMU M pa3acjiaMu. HaHHBIfI KYypC ABJIACTCA UHTCTPATUBHBIM, ITIOCKOJIbKY O6’beI{I/IH$IeT B ce6e
COJZICPIKAHUEC HECKOJIBKUX MAaTCMATUYCCKUX JUCHUIIINH!: anre6pa, TPUTOHOMETPUA, MaTeMaTU4eCKHUi aHaJIn3, TCOpud
MHOXkecTB U Jp. [o Mepe Toro kak ydamiuecs: oBlaJieBaroT Bc€ Ooliee IMUPOKUM MATEMATHYECKUM allapaToM, y HUX
MOCJIeI0BaTeIbHO (DOPMUPYETCSl M COBEPLICHCTBYETCSI YMEHHE CTPOHWTh MaTeMaTHYeCKyl0 MOJENb pealbHOM
CUTYyaIluH, IPUMCHSTH 3HaHUSI, TIOJIyUYeHHbBIE B Kypce «Anre0dpa U Hadaja MaTeMaTHYeCKOTO aHalIN3ay, JJIsl PeIICHHs
CaMOCTOSITETIbHO c(HOPMYITHUPOBAHHON MaTeMaTUUECKON 3a/1a4H, a 3aTEM WHTEPIPETUPOBATH MOJTYYSHHBIN pe3yIbTar.

ConepxarenbHO-MeTOIMYeCKass JIMHUS «Yncna ¥ BeIMHCICHUS 3aBepiiaeT (OpMUpOBaHHWE HABHIKOB
UCTIOJIb30BaHMs JICHCTBUTENBHBIX YHMCEl, KOTOpoe ObLIO HAayaTo B OCHOBHOW mikoine. B crapmiedd mkone ocoboe
BHUMAHUC YACIIACTCA q)OpMI/IpOBaHI/HO MPOYHBIX BBIYMCIIUTCIIBHBIX HABBIKOB, BKIIOYANOMIUX B ce0s1 MCII0JIB30BaHUE
Ppa3JInYHbIX (1)OpM 3aI1Inucu HeﬁCTBHTeHBHOFO quciia, YMCHHUEC palfMOHAJIbHO BBIIIOJHATH HeﬁCTBHH C HHUMHU, OCIaTh
MPUKUIKY, OIEHWBATh pe3ynprar. OOydaromuecs MOyYaroT HABBIKM TPUONMKEHHBIX BBIYUCIICHUM, BBITIOJTHEHUS
JICI\/IICTBI/II\/II C yucCJjiaMu, 3allMCaHHbBIMH B CTaH}IapTHOﬁ Q)opMe, HCIIOJIb30BAHUA MaTEMAaTHYCCKUX KOHCTAHT, OLICHUBAHUA
YHUCJIOBBIX BBIpaH(eHHﬁ.



JluHus «YpaBHEHMS U HEPABEHCTBA» PEAIN3YETCsl Ha IPOTSHKEHUU BCEro OOYy4eHHUs B CTapllei IIKOJIE,
IIOCKOJIBKY B Ka)KIOM pas[elie HNporpaMMmbl HNPEAyCMOTPEHO pELICHHE COOTBETCTBYOLMX 3anad. OOydaromuecs
OBJIQICBAIOT PA3IMYHBIMUA METOJAMM pELICHUS LENbIX, PalMOHANbHBIX, HPPALUOHANBHBIX, IIOKA3aTEJIbHBIX,
JorapupMUIEecKUX U TPUTOHOMETPHUYECKHX YPaBHEHHMH, HEPaBeHCTB M uX cucreM. llomydeHHble yMeHUS
UCIIOJIB3YIOTCS IIPU HUCCIIEAOBAaHUN (DYHKIMH C MOMOIIBIO IIPOU3BOJHOM, PELICHUH NMPUKIAIHBIX 337ad U 3a1ad Ha
Haxo’KA€HUE HauOOJbIINX W HaUMEHbUIMX 3HadeHuil ¢yHkuuu. JlaHHas comeprkaTenbHAs JIMHUS BKIIOYaeT B ceOs
TaKke (QOpPMUPOBAHHWE YMEHHUM BBIIONHATH PAacdEThl 10 (opMmysiaM, NpeoOpa3oBaHUsl LENbIX, PaldOHAIbHBIX,
UPPAaLMOHANBHBIX U TPUTOHOMETPHUECKUX BBIPAKEHUH, a TAKKE BBIPAKCHUH, COACP)KAILMX CTEIIEHU M JIOrapH(MBI.
bnaropmapss n3ydeHuro anreOpapdeckoro Marepuana IMPOUCXOOUT JAajbHEHIee pPa3BUTHE AITOPUTMHUYECKOIO U
a0CTPaKTHOI'O MBIIIJICHUS ydauxcs, GOPMUPYIOTCS HABBIKM ACIYKTUBHBIX PACCYXACHUM, pabOThl C CUMBOJIBHBIMU
(hopmamu, penCTaBICHUS 3aKOHOMEPHOCTEH U 3aBUCHMOCTEH B BHJE PAaBEHCTB M HEPaBEHCTB. Anrebpa mpeasaraer
3¢ deKTHUBHBIE HHCTPYMEHTHI AJIS1 PELICHUS] IPAKTUUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HAIrJLIIHO JEMOHCTPUPYET
CBOU BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopnepxarenpHo-MeToandeckas aUHUA «DYHKIMM M TpaQuKW» TECHO MEPEIIeTacTcs ¢ OPYTUMH JIMHHAMHU
Kypca, MOCKOJIbKY B KaKOM-TO CMBICJIE 3a1aéT IOCIEeI0BATEIbHOCTh M3Y4YEHHUs] Marepuana. M3ydeHue creneHHOMH,
MOKA3aTENbHOM, JTOTapu(MUIECKONH W TPUTOHOMETPUYECKHX (YHKIHA, UX CBOWCTB W TPapUKOB, HCIOIH30BAHHUE
GyHKUMH [UIs pelieHus 3ajad M3 APYIMX YYeOHBIX MNPEIMETOB U PpEaJibHOM JXH3HM TECHO CBS3aHO KakK C
MaTeMaTHYECKUM aHAJIN30M, TaK U C pelIeHHEM ypaBHEHUH U HepaBeHCTB. IIpu 3TOM Gonblioe BHUMaHUE yAeNnseTcs
(OpMHPOBaHUIO YMEHHS BBIpaKaTb (OPMYNaMH 3aBHCUMOCTH MEXIY pPa3IUYHBIMH BEJIHMYHMHAMH, HCCIEIOBATH
nosydeHHbIe (DYHKINH, CTPOUTH UX Tpaduku. MaTepuai 3Toi co/iep)KaTelbHOW JTMHAH HAIEICH Ha Pa3BUTHE YMEHHMA
Y HAaBBIKOB, IO3BOJIAIOLIMX BBIPAXaTh 3aBUCHMOCTH MEXAY BEIMUYMHAMU B Pa3IMYHON (opMe: aHATUTUYECKOMH,
rpaduueckoi u ciaoBecHOH. Ero m3yueHue cnocoOCTBYeT pa3BUTHIO aITOPUTMUYECKOrO MBIIIJICHUS, CIOCOOHOCTH K
0000IIeHII0 ¥ KOHKPETH3AIIUH, HCIIOIb30BaHUI0 aHAIOTHH.

CopnepxarenpHas nunusa «Hauana MareMaTn4eckoro aHajau3a» MO3BOJISIET CYIIECTBEHHO PACIIMPHUThH KPYT Kak
MaTeMaTHYEeCKUX, TaK W NPUKIAJHBIX 3a7ad, NOCTYMHBIX OOY4YalOIIMMCS, Y KOTOPBIX IOSBJISETCS BO3MOXHOCTb
UCCIIEIOBATh M CTPOUTH Ipauku (YHKIUH, ONpeAeisTh MX HauOOJbIIME W HAUMEHBIINME 3HAYCHUS, BBIYHCITH
wiomaan Guryp m o0bEMBI TEN, HAXOOUTHh CKOPOCTH U YCKOPEHHMs mpoueccoB. JlaHHas copepkaTeibHas JHHUS
OTKPBIBAE€T HOBBIE BO3MOKHOCTH IIOCTPOCHHUS MAaTeMaTHYECKMX MOJENeH peaNbHBIX CHUTyaluil, HaXOXICHH
HAWIYYIIero peleHus B NPUKIaTHBIX, B TOM YHUCIIE COLMATbHO-’KOHOMHYECKHX, 3aJa4aX. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYECKOI0 aHaji3a CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOro, (HOPMabHO-IOTMYECKOT0 M KPEaTHBHOTO
MBILIIICHHUSA, (OPMUPOBAHMIO YMEHHH pAaclO3HaBaTbh MPOSBICHUS 3aKOHOB MaTeMaTHKM B HayKe, TEXHUKE H
uckycctee. OOyuaromuecsi y3HalOT O BBIJAIOIIUXCS Pe3yJbTaTax, MOIYYEHHBIX B XOJ€ Pa3BUTHA MAaTEMaTHKH Kak
HaYKH, U UX aBTOpPax.

CopnepxareiabHO-METOANYECKAs JTMHNUSA «MHOXXECTBAa M JIOTHKA» B OCHOBHOM IOCBSIIEHA 3JIEMEHTaM TEOPUHU
MHOXeCTB. TeopeTHKO-MHOKECTBEHHbIC NPEACTaBICHUS IMPOHU3BIBAIOT BECh KypC INKOJBHOW MaTEMaTHKH H
npeaaraloT Hanboyiee YHUBEPCAJIbHBIM A3bIK, OOBEAUHSIOMNN BCE pa3liesibl MaTEeMAaTHKH U €€ NMPHUJIOKEHUH, OHU
CBSI3BIBAIOT pasHble MaTeMaTH4yecKue JUCHUILIMHBI B eAnHOe 1enoe. [103ToMy BakHO 1aTh BO3MOXKHOCTH IIKOJIBHUKY
MOHUMAaTh TEOPETHKO-MHOKECTBEHHBIH S3bIK COBPEMEHHOW MaTeMaTUKU M HCIIOJIb30BaTh €rO JJsl BEIPKEHHUS CBOUX
MBICJIEH.

B kypce «AunreOpa m Hayajga MaTeMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT TaKKE€ OCHOBBI MAaTeMaTHYECKOI'O
MOJEIIUPOBAHUS, KOTOpble TpHU3BaHbl C(HOPMHUPOBATh HABBIKM IIOCTPOCHMS MOJENEeH pealbHbIX CHUTYALHi,
MCCIIEIOBAHUSI 3THX MOJENel C MOMOLIbI0 ammapara anreOpbl M MaTeMaTHYECKOro aHajiu3a W WHTEPIpETaLiH
MOJTyYEHHBIX pe3ynbTaToB. Takue 3a1aHus BIUIETEHBI B KKl U3 pa3J/IeloB IPOrPaMMBI, TIOCKOJIBKY BECh MaTepUall
Kypca IIMPOKO HCHONB3YeTCs AN pEIlIeHHs NPUKIAAHBIX 3afad. llpum pemieHnn peanbHBIX MPaKTHUECKUX 3a]ad
yyaluecsl pa3BHBAIOT HAOIIOAATENLHOCTh, YMEHHUE HAXOOUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, WMCHOJIB30BATDH
aHaJoruo, o000maTe M KOHKPETH3MPOBaTh NpoOiieMy. JlesTensHOCTh MO (OPMHPOBAHHIO HABBIKOB PEILICHHS
NPUKJIaIHBIX 3a/a4 OPraHM3yeTcsl B MPOLEcCce M3YyYeHHs BCEX TeM Kypca «Anredpa W Hadala MaTeMaTHYECKOTro
aHAJIN3a».

MECTO YYEBHOT'O KYPCA B YYEBHOM IIJTIAHE



B y4ueOHOM 1u1aHe Ha U3y4eHHEe Kypca anreOpsl 1 Hayal MaTeMaTHIecKOro aHali3a Ha 6a30BOM ypOBHE OTBOJMTCS 2
yaca B Hezienmio B 10 ximacce u 3 gaca B Henemo B 11 kiacce, Bcero 3a qBa roga o0ydenus — 170 gacos.
COJEP XAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucia 1 BbIYMCTCHUS

Pammonaneabie unciaa. OOBIKHOBEHHBIE M IECATHUYHBIE IPOOH, IPOIEHTHI, OCCKOHEYHBIC IEPHOTUICCKUE
Ipobu. ApudmeTnyeckue ONepalud C pandOHAIBHBIMU YHUCIAMM, HIPeoOpa30BaHUSI YHUCIOBBIX BBIPAXKECHUH.
IIpumenenre npoOell W TPOICHTOB JJIA PEUICHUS MPUKIATHBIX 3a/1ad W3 Pa3IMYHbIX OTpaciied 3HAaHWUN W peaahbHOU
KHU3HH.

[elictButenbHple uucna. PanuoHanbHple M MppalUoOHadbHbE 4YHCna. ApudMeTHYecKHe OIepauud ¢
JeHCTBUTENbHBIMU unciaMu. [IpuOnvkEHHble BBIUMCICHUS, IPAaBWIa OKPYIJICHUS, IPUKUAKA M OLIEHKA PEe3ysbTaTa
BBIYKCIICHUU.

Crenenp ¢ mensiM mokazateneM. CraHmapTHas (opMa 3amucH AEWCTBUTENHHOTO dYucha. Vcmonmp3oBaHme
noaxonsmel GOpMbl 3aITUCH ACUCTBUTENIBHBIX YHCEN IS PEIIeHHs IPAKTUUECKUX 3a1a4 U IPEACTaBICHHS JaHHbIX.

Apudmernueckuil KOpeHb HaTypajdbHOW cTemneHd. JlelicTBuS ¢ apu(METHYECKMMH KOPHSIMH HATypalTbHOUN
CTETICHH.

CuHyC, KOCHHYC U TaHT'€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTAHI'€HC YHCIIOBOIO apryMEHTA.

YpaBHeHHs 1 HepaBeHCTBA

ToxzecTBa ¥ TOXAECTBEHHBIE IPEOOPa30BaHUS.

IIpeoOpa3oBaHKre TPUrOHOMETPUUECKUX BbIpaskeHHH. OCHOBHBIE TPUTOHOMETPHUYECKHUE (POPMYJIBL.

VYpaBHeHuUe, KOpeHb ypaBHEHUs1. HepaBeHCTBO, pelleHHe HepaBEHCTBA. MeTol MHTEpBAJIOB.

Pemenue nenbix 1 ApoOHO-palMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB.

Pemenue nppanroHaabHBIX YPaBHEHHN U HEPABEHCTB.

PeuieHne TpUroHOMETPUYECKUX YPAaBHEHUN.

IIpumeHeHne ypaBHEHUH M HEPABEHCTB K PELICHHUI0 MaTeMaTHYEeCKUX 3a7ad W 3a/4ad U3 pazIuyHbIX oOsacteit
HAaYKU U peabHOM XKU3HH.

DOyHKIUM U TPpaduKH

OyHKIHA, criocoOkl 3ananus pyHkuud. ['paduk ¢pynknun. BzaumHo oOpatHble QyHKITNH.

Obnacte onpeneneHus U MHOXKeCTBO 3HadeHUH QyHkuuu. Hymm ¢ynkumu. IIpoMexyTKH 3HaKOMOCTOSHCTBA.
YérHbie 1 HEeUETHBIE PYHKIINH.

CreneHHas (pyHKOMSA C HaTypajJbHBIM W LEJbIM IMoka3areneM. EE cBoiictBa u rpaduk. CpoiictBa u rpadux
KOPHS N-01 cTeneHu.

Tpuronomerpuueckast OKpy>KHOCTb, OIIpeeNICHNE TPUTOHOMETPUIECKUX (DYHKIIMH YUCIOBOTO apryMEHTa.

Hauasia MaTeMaTH4eCKOI0 aHAIU3A

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHKs TTOCeA0BaTeNbHOCTEH. MOHOTOHHBIE MTOCIIEI0BATEIbHOCTH.

Apudmernueckass U reoMeTpuuecKkas nporpeccud. beckoHeuHo yObIBaroliasi reoMeTpudecKas HpOTpecCHs.
CymMa OeckoHe4HO yObIBaromiedl reomerpuyeckoil mporpeccu. Popmyna CIOXHBIX NPOLEHTOB. lcnonb3oBaHHe
NPOrPECCHH ISl PeIIeHHs] peabHbIX 3a/1a4 NPUKIIaJHOTO XapakTepa.

MHoskecTBa U JTOTHKA

MHoxecTBO, omnepanuud Haj MHOxectBamu. Juarpammel Oinepa—Benna. I[lpumeHeHHEe TEOpETUKO-
MHOXECTBEHHOT'0 armapaTa AJisl OIMCAHUs peasIbHBIX MIPOLIECCOB U SIBICHUH, IPU PELICHUH 3aa4 U3 APYTHX YUeOHBIX
MIPEIMETOB.

Omnpenenenune, TeopemMa, CIeICTBUE, TOKa3aTENbCTBO.

11 KJIACC

Yuciia 1 BLIYUCTICHUSA
Harypanbnble u nensie uncia. [Ipu3Haku A1eIUMOCTH LETbIX YUCEL.
CreneHb ¢ palMOHAJIBHBIM MOKa3aTenaeM. CBOICTBA CTEEHH.



Jlorapudm uncna. JlecITHUHBIC U HATYpaIbHBIC JOTapu(MBIL.

YpaBHeHus U HepaBeHCTBA

IIpeobpazoBanme BEIpAXKECHHM, CONEPIKAIINX JIOTapH(DMEI.

IIpeoOpa3oBaHue BbIpa)KeHUH, COEPHKALMX CTEIEHN C PALIMOHANIBHBIM IIOKA3aTeIeM.

[IpumMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[loka3zaresbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmudeckre ypaBHeHHS 1 HEPABEHCTBA.

Cucrembl THHEWHBIX YpaBHEHHHN. Pemienue MpuKiIagHbIX 3a/1a4 ¢ MOMOIMIBIO CHCTEMBI JIMHEHHBIX YpaBHEHUH.

CucTeMbl U COBOKYIIHOCTHU PAllMOHAIbHBIX YPABHEHUH U HEPABEHCTB.

[IpuMeHeHne ypaBHEHU, CUCTEM M HEPAaBEHCTB K PEIICHUIO MaTeMAaTHYECKUX 3a/ad W 3aJad U3 pa3jIndHbIX
obracteilf HAYKH U peaNbHOM KU3HU.

DyHKUUM U rPpaduKH

Oynknus. Ilepuognueckue ¢yHkuuu. IIpoMexyTkd MOHOTOHHOCTH (QYHKIMHM. MaKCHMyMbl U MUHHMYMBI
(dhynaxun. Hanbonpiiee n HanMeHbIee 3Ha9eHne PYHKIAN Ha IPOMEKYTKE.

Tpuronomerpuueckue GyHKLUUHN, UX CBOUCTBA U rPauKy.

IoxazatenpHas u morapudmMudeckas pyHKINH, UX CBOWCTBA U TpadUKH.

Hcnonrs3oBanue rpadhukoB GyHKIHN IS PEMICHAs] YPaBHEHUI W THHEWHBIX CHCTEM.

Hcnonp3oBanue rpagukoB GyHKUIUI A7 HCCIEAOBAaHUSA [IPOLIECCOB U 3aBUCUMOCTEH, KOTOPBIE BOSHUKAIOT IPH
PELICHNN 3a/1a4 U3 APYTUX YUEOHBIX MIPEIMETOB U PEATbHON JKU3HU.

Hauyasia MaTeMaTH4eCKOI0 aHAIU3A

HenpepsiBable pyHkunu. MeToa HHTEPBAIOB AJ PELICHUSI HEPABEHCTB.

[IpousBoanas pynkiun. ['eomeTprudeckmii 1 GU3NIECKHIA CMBICT IIPOU3BOTHOM.

[IpousBoanble 31eMeHTapHBIX GyHKOWA. DOpMYyIbI HAXOXKIECHUS TMPOU3BOJHON CYMMBI, TPOHW3BEACHUS M
YaCTHOTO (pyHKIIHH.

[IpumeHneHne MPOM3BOTHONW K HCCIENOBaHUIO (YHKIHHA Ha MOHOTOHHOCTh W JKCTpeMyMEI. Haxoxkmenue
HauOOJBIIETO U HAMMEHBLIETO 3HauUeHUsI (YHKLUHU HA OTPE3KeE.

ITpumeHeHne NPOM3BOIHON sl HAXOXKICHUS HAWIYULIETO PELICHHUs B IPUKIIAAHBIX 3a/1a4aX, AJIsl ONpeAeICHUs
CKOPOCTH TIpOoIiecca, 3aJaHHOTO (GOPMYIION M TPapUKOM.

IlepBooOpa3znas. Tabmuma nepBooOpasHbIX.

Wnterpasn, ero reoMeTpuuecKuili W Qusuueckuid cmbicia. Beluucnenwe wuHTEerpaza mo  ¢opmyie
Herorona—JIeitOHuma.

INVIAHUPYEMBIE PE3YJIbTATbBI

OcBoeHue yqe6Horo npeamMeTa «Marematuka JOJIXKHO 00ecreynBaTh AOCTHKCHHUE HaA YPOBHC CPCIAHEIO
0611161"0 O6pa3OBaHI/IH CICAYHOIINX JUYHOCTHBIX, MCTAIIPEAMCTHBIX U IIPEAMCTHBIX OGpaBOBaTGHLHI)IX PE3YJIbTATOB:

JIMHHOCTHBIE PE3YJIBTATDBI

JIMyHOCTHBIE PE3yNIbTaThl OCBOSHHS MPOrpaMMbl yueOHOro npeamera «MaremaTrkay XapakTepH3yOTCs:

I'paskaHcKoe BOCITUTAHUE:

c(OPMHUPOBAHHOCTBIO TPAKAAHCKOW IMO3UIMK OOYYaIOIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOIO YJICHA
poccuiickoro oduiecTBa, MpeACTaBICHUEM O MaTEeMaTHYECKMX OCHOBaX ()YHKIMOHMPOBAHHUS DPA3IHYHBIX CTPYKTYP,
ABJICHUH, TPOLENyp TpaKAaHCKOro oOmecTBa (BBIOOPBI, OMpPOCHl W TMp.), YMEHHEM B3aUMOJCHCTBOBATH C
COLMAILHBIMU HHCTUTYTaMH B COOTBETCTBUH € UX (QYHKUIUSIMH U HA3HAUCHUEM.

[TaTproTHueckoe BoCIIUTaHHUE:

c(OPMHUPOBAHHOCTBIO POCCUHCKON TIpaXJaHCKOH WAGHTHYHOCTH, YB&KEHHS K MPOLUIOMY H HACTOALIEMY
POCCHICKON MaTeMaTHKH, LIEHHOCTHBIM OTHOLIEHHEM K JOCTM)KEHUSM POCCHMCKMX MAaTEMATUKOB M POCCHHCKON
MaTeMaTHYEeCKOH LIKOJIbI, K HCIOIb30BAHHUIO 3THX JIOCTIKEHUN B IPYTUX HayKax, TEXHOIOTHUAX, cepax IKOHOMHKH.

JIlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:



OCO3HAaHMEM IyXOBHBIX IIEHHOCTEH pOCCHIICKOTO0 Hapoja; c(hOpMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
3TUYECKOI'0 ITOBEJCHHUS, CBA3AHHOIO C NMPAKTUYECKUM IIPUMEHEHHEM JOCTHKCHMH HAyKH U AEATENbHOCTHIO YIEHOTO;
OCO3HAHHEM JIMYHOT'O BKJIaAa B IIOCTPOEHHE YCTOWIUBOrO OYyAyILEro.

DcreTndecKkoe BOCITUTaHHE:

JCTETUUYECKUM OTHOLICHUEM K MHPY, BKJIIOUasl 3CTETHKY MaTeMaTH4YECKUX 3aKOHOMEPHOCTEH, 00BbEKTOB, 3a1ad,
peLIeHUH, pacCy>KACHUI; BOCIPUUMYHUBOCTBIO K MATEMaTHYECKUM aCIEKTaM Pa3IMYHbIX BUAOB HCKYCCTBA.

®u3nyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTBIO YMEHHs IPUMEHITh MaTeMaTHYeCKUe 3HAHWS B MHTEpecax 30pOBOTO M 0e30IacHOro
o0pa3a ’KM3HU, OTBETCTBEHHOT'O OTHOLICHUS K CBOEMY 3JI0POBBIO (340POBOE IHUTaHHE, COAIAHCHUPOBAHHBIN PEKUM
3aHATHH WM OTAbIXAa, peryisipHas (usndeckas aKTUBHOCTH); (PU3MYECKOrO COBEPLICHCTBOBAHUS, INPH 3aHITUAX
CIOPTUBHO-03[J0POBUTEIHHON NESTEIBHOCTHIO.

TpynoBoe BOCIIUTaHUE:!

TOTOBHOCTBIO K TpPYyLy, OCO3HAaHHWEM LEHHOCTH TpPYNOJIOOMS; HHTEPecOM K pasiauyHbIM  cdepam
npo¢eCCUOHAIBHON JESTENIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOH M €€ NPWIOKCHHAMH, YMEHHMEM COBEpIIaTh
OCO3HaHHBIA BBIOOP Oyaymield mpodeccHu W peaTn30BBIBATH COOCTBEHHBIE JKM3HEHHBIE IUIAHBI, TOTOBHOCTBIO H
CHOCOOHOCTBIO K MAaTEMAaTHUECKOMY 00pa30BaHHIO M CaMOOOPa30BaHHIO HA MPOTSHKEHUH BCEH JKU3HU; TOTOBHOCTBIO K
AKTUBHOMY YYaCTHIO B PELICHUH NMPAKTUIECKUX 3aJa4 MaTeMaTHUECKON HAIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO  HKOJOTMYECKOH KYNbTYpbl, IOHUMAaHHWEM BIMSIHHSA COLHAJIbHO-3KOHOMHUYECKUX
IPOLIECCOB HAa COCTOSIHUE MPUPOAHOM M COLMAIBbHOM Cpeibl, OCO3HAHHWEM INIOOAIBHOTO XapaKTepa 3KOJIOTMYECKUX
npoOjeM; opueHTalueld Ha MPUMEHEHHE MAaTeMaTHYECKMX 3HAHWK U pelleHHs 3a1ady B OOJIACTH OKpPY)KarowLlen
cpelpl, INTAaHUPOBAHUS IOCTYNIKOB M OLIEHKU MX BO3MO>KHBIX MOCIIEACTBUHN IS OKPYKAIOILEH Cpebl.

LleHHOCTH HayYHOTO TIO3HAHMS:

c(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Da3BUTHSI HAayKd U
0O0IIECTBEHHOW NMPAKTHKK, IOHUMAHUEM MaTeMaTHYeCKOM HayKH Kak cepbl 4EIOBEUECKOM NEsTEIbHOCTH, 3TANOB €€
pasBUTHS W 3HAYMMOCTH MJISl Pa3BUTHSl LUBWJIM3ALMHU; OBJIAJACHHEM S3BIKOM MAaTEeMaTHKH M MaTeMaTU4ecKOu
KyJIbTYpOil Kak CpEACTBOM IIO3HAaHHWA MHpPa; TOTOBHOCTBIO OCYIIECTBIISITH HPOEKTHYIO U HCCIIECAOBATEIbCKYIO
JeSITeIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIbTATBI

MertamnpenMeTHble pe3ysIbTaThl OCBOCHUSI IPOTPaMMBbl yu4eOHOro mpenMera «MaTeMaTukay XapaKTepU3yloTCs
OBJIQ/ICHUEM  YHUBEPCAJIBHBIMU  HO3ZHAGAMENAbHBIMU  OCUCMBUAMU,  YHUBEPCANbHBIMU — KOMMYHUKAMUGHBIMU
OeticmeusMU, YHUBEPCATILHLIMU PE2YISIMUBHBIMU 0eUICTNEUSMU.

1) Vuusepcanvuvie nozmnasamenvhvle Oeiicmeusi, obecneuugaiom @opmuposanue 6a308bIX KOSHUMUGHBIX
npoyeccog odyuaowuxca (oceoeHue Memooo8 NO3HAHUSL OKPYICAIOWEe20 MUupd; NpUMeHeHUue J02UYECKUXx,
uccnedosamenbCKux onepayull, ymeHui pabomams ¢ ungopmayuetl).

ba3oBble ornveckue AeMCTBUS:

® BEISIBIISITH M XapaKTEPU30BaTh CYLIECTBEHHbIC NPU3HAKH MAaTEMaTUYeCKUX OOBEKTOB, MOHATHH, OTHOLICHUH

MEXIY NOHATUAMM; (OPMYITUPOBATH ONPEACICHUS MOHATHH; YCTaHABIMBATh CYIIECTBEHHBIM NPHU3HAK
KJaccu(pUKaluy, OCHOBaHMS 7151 000OIIEHNS U CPAaBHEHUS, KPUTEPHH IPOBOAMMOTO aHAJIN3a;

® BOCIIPHHUMATh, (HOPMYIHPOBaTh M IPeoOpa3oBBIBATH CYKICHMS: YTBEPAUTEIbHbIE W OTpHLATEIbHEIC,

€MHUYHBIC, YACTHBIC U O0IINE; YCIOBHBIE;
® BEUIBJISITh  MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTHUBOpeudss B (akraxX, AaHHBIX,
HaOJMIONEHUSIX W YTBEPXKACHUWSX; IMpeularaTb KPUTEPHM [UIS  BBUIBICHHS 3aKOHOMEpPHOCTEH U
MIPOTHUBOPEYHIA;

e [leNlaTh BBIBOABI C MCIIONb30BAaHHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX M WHAYKTHBHBIX YMO3aKJIIOUEHHH,
YMO3aKJIIOUEHHUH 10 aHaJIOTHH;

® [IPOBOJIUTH CAMOCTOSATENFHO JO0KA3aTeNbCTBA MAaTEeMAaTHYECKHX YTBEpXKIEHHH (IpsAMBbIE M OT HMPOTUBHOIO),
BBICTPaWBaTh apryMEHTAlMI0, HPUBOJUTH HPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYX/JIEHUsI U BBIBOJIBL;



e BRIOMpATh CIOCO0 pemieHus y4eOHOW 3amadu (CpaBHHBATh HECKOJIBKO BapHaHTOB peEIICHUS, BHIOUpATh
HanboJIee MOIXOMSIININ C YIETOM CaMOCTOSITETTFHO BBIIEJICHHBIX KPUTEPHUEB).

Bba3oBeie HccnenoBaTenbCKUe IEHCTBUS:

® HCIIOJIB30BaTh BONPOCHl KaK WCCIEAOBATENbCKH HMHCTPYMEHT TIO3HaHUS; (DOPMYyIHPOBaTh BOIPOCHI,
(uKCcHpYIOIe TPOTUBOPEUHe, MPOOIeMy, YCTaHABINBATh MCKOMOE W JaHHOE, (OPMHUPOBATh THUIOTE3Y,
apryMEeHTHUPOBAThH CBOIO MTO3HUIINIO, MHEHHE,

® MPOBOJUTH  CAMOCTOSITENIFHO  CIUIAHUPOBAaHHBIA  OKCIIEPUMEHT, FHCCIENOBAaHHE [0  yCTAHOBIICHUIO
OCOOCHHOCTEW MaTeMaTH4ecKoro OOBEeKTa, SBIEHHS, IMPOIEcca, BBISBICHUIO 3aBHCUMOCTEH MEXIY
00BeKTaMu, IBICHUSIMH, MTPOIECCAMIT;

® CaMOCTOATENbHO (POpMynHpoBaTh OOOOIIEHWS W BBIBOABI 1O pE3yibTaTaM IPOBENEHHOTO HAOIIOJCHHUSA,
WCCIIEIOBAHNS, OLIEHUBATH JOCTOBEPHOCTD MOMyYEHHBIX PE3yIbTAaTOB, BRIBOAOB U 0000IIEHHH;

® MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TaKKE€ BBLIBHTATh MPEATIONOXKEHHUS O €r0 Pa3BUTHU B
HOBBIX YCIIOBUSIX.

Pabota c mapOpMAaIHICHi:

® BBISIBIIATH Ne(DUIINTHI MHPOPMAIINY, TaHHBIX, HEOOXOUMBIX TSI OTBETA Ha BOIIPOC U [Tl PEIICHUS 3a/1a4H;

® BEIOMpaTh WHPOPMAIMIO W3 WCTOYHUKOB PA3WYHBIX THUIIOB, aHAIM3HPOBATh, CHUCTEMATH3UPOBATH U
WHTEPIPETUPOBATh MHPOPMAIIHIO PA3TMIHBIX BHIOB U (HOPM MIPEICTABICHUS;

® CTPYKTYpHUPOBaTh HHPOPMAIIHIO, IIPEICTABIATE €€ B Pa3INIHBIX popMax, WLTFOCTPUPOBATH rpaduuecKy;

® OI[EHNBATh HAJEKHOCTh HHPOPMAIIIH IO CAMOCTOSTENHFHO CHOPMYITUPOBAHHBIM KPHTEPHSIM.

2) Vuueepcanvhvle KOMMYHUKAmMUHbLE OCliCMBUs, 00eCneuusaiom copMupoSaHHOCIb COYUAbHBIX HABLIKOG
ooyuarowuxcs.

Oo6menue:

® BOCIIPHHAMATH U ()OPMYITUPOBATH CYXKACHUS B COOTBETCTBUH C YCIOBHUSAMH U HEIAMH OOIIEHUS; ICHO, TOYHO,
TPaMOTHO BBIpaXXaThb CBOIO TOYKY 3PEHHS B YCTHBIX W MHUCHMEHHBIX TEKCTaX, MaBaTh MOSCHEHHS IO XOIy
pelIeHus 3a1a91, KOMMEHTHPOBATh MOTyYeHHBIN pe3yNbTaT;

® B X0JIe 0OCYKIIeHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI, TTPOOJIEMBI, pelraeMoi 3ajad,
BBICKA3bIBaTh UJIEH, HAIIEIIEHHBIC HA TIOWCK PEIISHUS; COMOCTABIATh CBOU CYXKACHUS C CYKACHUSIMU APYTHUX
YY9aCTHHUKOB [IMAJNOTra, OOHApPY)KWBaTh pAa3MYMe€ W CXOJACTBO TIIO3WIMH; B KOPPEKTHOH dopme
(hopMyITUpPOBAThH pa3HOTIIACHS, CBOM BO3PAKEHUS;

® MIPEJICTABIATh PE3YIbTAThl PEHICHHUS 3a7add, DKCIEPUMEHTA, HCCICIOBAHMS, IMPOEKTa; CaMOCTOSATEIHHO
BEIOMpaTh (DOpPMAT BRICTYIUICHHS C YUETOM 33729 PE3EHTAINN U 0COOCHHOCTE! ayqUTOPHH.

CoTpynHUYECTBO:

® IOHUMATh U WCIOIB30BaTh MPEUMYIIECTBA KOMAHAHON ¥ MHIUBUAYAIBHON paOOTHI MIPH PEIIeHUU Y4eOHBIX
3a/1a4y; MPUHUMATH IeIb COBMECTHOH NEATENIbHOCTH, IUIAHUPOBATh OPTaHU3aI[UI0 COBMECTHOW paboTHI,
pactpenensaTh BUIbl paboT, TOTOBapUBaTHCA, 00CYKIAaTh MPOIECC U Pe3yNIbTaT padoThl; 00001aTh MHEHHS
HECKOIIbKHX ITFOJIEH;

® y4acTBOBaTh B TPyNNOBEIX (popmax paboTel (00Cyx)aeHus, 0OMEH MHEHHH, «MO3TOBbIE€ IITYPMbI» U WHBIE);
BEITIONHATh CBOK YacTh pabOThl W KOOPAMHUPOBATH CBOW JEHCTBHS C JPYTMMH YIEHaMH KOMAaHIIbI;
OIICHHMBATh KA4€CTBO CBOETO BKJIA/Ia B OOLIMI MPOAYKT 1O KPUTEPUIM, C(HPOPMYIUPOBAHHBIM yYaCTHHKAMH
B3aMMO/ICHCTBUSI.

3) Vuusepcanvnvle pecynsamuenvie Oeticmeus, obecneuusaiom GopmMuposaHue CMblCI08bIX YCMAHOBOK U
HCUSHEHHbBIX HABBLIKOB JIUYHOCMU.

CamMoopraHu3anus:

COCTaBJIATH TUIAH, AITOPUTM PEUICHHS 3a7auH, BEIOUPATH CIIOCO0 pelieHus ¢ YIETOM UMEIOIINUXCSI PECypCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHUPOBATh BapHaHTHl PEIICHUH C YYETOM HOBOM
UHPOPMALUH.

CaMOKOHTpOJIB!

® BJIaJICTh HABBIKAMH IO3HABATEIHHON pedieKCHH KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX
MPOIECCOB, X PE3yJIbTaTOB; BIAJETh CIIOCO0AMM CaMOIPOBEPKH, CAMOKOHTPOIS Mpollecca U pe3yibTara
pellIeHus] MaTeMaTHIeCKOH 3a/1a4w;



® IPEBUIETh TPYOHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTh INPH pEIIEHWH 337add, BHOCHTH KOPPEKTHBHI B
JIeSITEIbHOCTD HAa OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAMIEHHBIX OMIMOOK, BEISIBIICHHBIX TPYIHOCTEH;

® OI[CHMBATh COOTBETCTBHE pE3yJibTaTa IEM W YCIOBUSM, OOBICHATh TPHUYWHBI TOCTIKCHHS WU
HEJOCTIDKEHUS Pe3yNIbTaTOB AesTeNIbHOCTH, HAXOIUTh OIHUOKY, 1aBaTh OIIEHKY TPHOOPETEHHOMY OTIBITY.

HPEJMETHBIE PE3YJIbTATBI

OcBoenne y4eOHOTO Kypca «Ajiredpa W Hayala MaTeMaTHYECKOTO aHaJIN3a» Ha YPOBHE CpemHero oomiero
00pa3oBaHMs JOJKHO 00ECTICUYMBATh JJOCTIKCHUE CIEAYIONINX MMPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

10 KJIACC

Yuciaa 1 BbIYMCTCHUS

OnepupoBarh MOHATUSIMM: PALMOHATIBHOE M ICHCTBUTEIBHOE YUCIO, OOBIKHOBEHHAs M AECATHYHAs IpOOb,
HPOLIEHTHI.

BrimonsaTe apudmMeTrHuecKre onepanuy ¢ paloHaIbHBIMU U JEHCTBUTEIbHBIMU YHCIIAMH.

BoimonHATe NpuOMMKEHHBIE BBIYMCIICHHS, WCIOJB3Ys NpaBUia OKPYIJICHHS, JelaTh NPUKUIKY U OLEHKY
pe3yibTaTa BEIYMCICHHUH.

OnepupoBarh MOHATUSIMM: CTEHNEHb C LETBIM IOKa3aTeNeM; CTaHgapTHas (QopMa 3alucH AECHCTBUTEIBLHOIO
yKcia, KOpPeHb HATYPalbHOW CTENEHH; HCIONb30BaTh MOAXOAALIYI0 (OPMY 3alUCH JEHCTBUTEIBHBIX YHCEN IS
peLICHNS NPAaKTHYECKHUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MNOHATHSMHU: CHHYC, KOCHHYC M TaHI'€HC IPOM3BOJILHOIO YIJIAa; MHCHOJIb30BaTh 3alHCh
MPOM3BOJIBHOTO yIiIa Yepe3 00paTHbIe TPUTOHOMETPUYECKUE (PYHKIIMM.

YpaBHeHHs 1 HepaBeHCTBA

OnepupoBarh HOHATHAMH: TOXIECTBO, YpaBHEHUE, HEPABEHCTBO; LEJIOE, PAlMOHANBHOE, HUPPaLUOHAIBHOE
ypaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUIECKOE YPaBHEHHUE;

BrimonssaTe npeobpa3oBaHus TPUTOHOMETPHUUECKUX BBIPAXKECHUH U PEIIaTh TPUTOHOMETPUUECKUE yPaBHEHUS.

BoimonsaTe npeoOpa3oBaHus LENbIX, PALMOHAIBHBIX M MPPALMOHAIBHBIX BBIPAXKEHUH U PEIIaTh OCHOBHBIE
THUIIBI LEJbIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPaBHEHUH U HEPABEHCTB.

[TpuMeHATh ypaBHEHUS! U HEPABEHCTBA ISl PELICHNSI MAaTEeMaTHUECKHUX 3a7ad U 3a7a4 U3 Pa3IMuHbIX o0sacTeil
HAaYKU ¥ PeaJbHOM XKU3HH.

MopenupoBath peaibHble CUTYyallil Ha SI3bIKE aJIreOphl, COCTABIIATH BBIPAXKEHUS, YPaBHEHHS, HEPABEHCTBA 110
YCIIOBHIO 33/1a4H, UCCIE0BATh IOCTPOCHHBIE MOJIENU C MCIIOJIb30BAHUEM alllapara anreOpsl.

DOyHKIUM U TPpaduKH

OnepupoBarh MNOHATHAMH: (QYHKIMS, CHOCOOBI 3aiaHus (QyHKIMM, OOJAcTb OINpENeNICHHS W MHOXKECTBO
3HaueHuH PpyHKINHU, rpaduk QyHKINN, B3aUMHO 0OpaTHBIC (hYHKITHH.

OnepupoBaTh MOHATHUAMH: YETHOCTh M HEUETHOCTh (DYHKIIUH, HYJIU (GYHKLIUH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKUUH UIS PELICHUS] ypaBHEHHH.

Crpouth W 4nTath rpapyKd JUHEHHONH (YHKIUH, KBaApaTHYHON (YHKUIUH, CTEIIEHHON (QYHKIHM C LEJIBbIM
MIOKa3aTeseM.

Hcnonb3oBath rpadpuku GYHKUUH JUIS MCCIENOBAaHHUS MPOLECCOB M 3aBHCUMOCTEM NPH PEIICHUH 3ajad U3
Jpyrux y4eOHBIX MPEIMETOB U pealibHOM KU3HH; BEIpaXkaTh (YOpMYJIaMu 3aBUCHMOCTH MEXIYy BEIMUHHAMH.

Hauayiia MaTeMaTH4eCKOI0 aHAIU3A

OnepupoBathk MOHITUSAME: MTOCIEA0BATENFHOCTD, apU(PMETHUECKAs! K TEOMETPHUYECKast MPOTrPECCHH.

OnepupoBaTh MOHATHSIMU: OECKOHEUHO YOBIBaloIas TIEeOMETPUYEcKash NpPOrpeccHs, CyMMa OECKOHEYHO
yOBIBaIOIIEH TeOMETPUIECKOM MTPOTPECCHH.

3agaBaTh OCIIEAOBATEIbHOCTH PA3IMYHBIMH CIIOCOOaMHU.

Hcnonp3oBaTh CBOMCTBA MOCENIOBATEILHOCTEH U MPOTPECCHil Ul PELICHUS pealibHBIX 3ajad MPHUKIIAIHOTO
xapakTepa.

MHoskecTBa U JTOTHKA

OnepupoBatTh MOHITUSMHI: MHOXECTBO, ONIEPALlH HaJl MHOKECTBAMHU.



Hcmonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar IJis ONMWCAHHs PEajbHBIX MPOIECCOB M SBICHHM, MPHU
peIIeHny 3a/1a4 U3 IPYTUX YIEOHBIX TPEAMETOB.
OneprupoBaTh NOHATUSMU: OIPEJIEIICHNE, TEOpEMa, CIIeICTBUE, IOKA3aTeIbCTBO.

11 KJIACC

Yucia 1 BbIYMCTCHUS

OnepupoBarh MOHATHSMHU: HATypaJbHOE, LEJIO€ YKCIIO; WCIONb30BaTh NMPHU3HAKA JEITUMOCTH LENbIX YHCEl,
Pa3JIoKEHHE YMCIIA Ha IPOCThIe MHOXKUTEIH VIS PEIICHHS 3a1ad.

OnepupoBatrh MOHATHEM: CTETIEHb C PALMOHAIBHBIM ITOKa3aTEIEeM.

OnepupoBath MOHATUAMMU: JOrapu(M dnca, IeCATUYHBIE U HaTypajbHbIE JOrapu(Mbl.

YpaBHeHus U HepaBeHCTBA

[IpumeHsTH CBOMCTBA CTENEHM AJS MIPpeoOpa3oBaHMs BBIPAKEHUH; ONEPUPOBATH MOHATHAMM: IOKa3aTEIbHOE
ypaBHEHUE U HEPABEHCTBO; PELIaTh OCHOBHBIE TUIIBI IIOKA3aTENbHBIX YPABHEHUI U HEPABEHCTB.

BemonHaTe  mpeoOpa3oBaHMs — BBIPRKEHHH, COAEpXKAIIMX  JIOrapu(Mbl;  ONEPUPOBATh  HMOHATHAMHU:
norapudMuyeckoe ypaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIC TUIIBI JIOTApU(PMHUYECKUX YPABHCHUN 1 HEPABEHCTB.

HaxonuTh pemieHns NpocTeHIINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMa JIMHEHHBIX YPaBHEHHH U €€ pelleHHE; HCIOIb30BaTh CUCTEMY JIMHEHHBIX
YPaBHEHUH JUIS pELICHUs IPAKTHYECKUX 3a1ay.

Haxoauts perieHus: 0pocTEUIINX CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX YPABHEHUI 1 HEPABEHCTB.

MogaenupoBath peanbHble CUTyallud Ha SI3bIKE alreOphl, COCTABISTH BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CHCTEMBI IO YCJIOBHIO 33JjauH, UCCIEI0BATh IIOCTPOECHHbBIE MOJICNIN C UCIIOJIB30BAaHMEM alllapaTa ajireOpsl.

DyHKUUM U TPpaduKH

OnepupoBaTh MOHATHAMH: IEPHOANYECKAST (QYHKIMS, HPOMEXYTKH MOHOTOHHOCTH (YHKLUUH, TOUYKH
3KCTpeMyMa (GYHKLUUHM, HauOonbllee M HaWMEHbLIee 3HAYCHHS (QYHKIMM Ha MPOMEXKYTKE;, HCIIOJIB30BaTh MX IS
WCCIIeIOBaHNs (DYHKIINH, 3aJaHHOHN rpaduKoM.

OneprupoBath MOHATHAME: TpapUKU MMOKA3aTENBHOH, JIOTApU(PMHUUECKON ¥ TPUTOHOMETPUICCKHUX (DYHKITHIA,
n300paxkaTh UX Ha KOOPAHMHATHOH IJIOCKOCTH U MCTIONB30BATh Ul PELICHUS YPAaBHEHUN 1 HEPABEHCTB.

N300paxkath Ha KOOPAMHATHOM IIOCKOCTH Ipa)MKU JTMHEHHBIX YPAaBHEHHH M MCIIOJIB30BAaTh UX Ui PEILICHUS
CUCTEMBI JIMHEUHBIX YpaBHEHUM.

Hcnonb3oBath rpaduku (YHKUMH [UIS HCCIENOBaHUS MPOLECCOB W 3aBUCUMOCTEH U3 JIPYIHX Y4eOHBIX
JUCLUIUIMH.

Hauasia MaTeMaTH4eCKOI0 aHAIN3A

OnepupoBarh MOHATUAMH: HENIPEPbIBHAS (QYHKIMS; TPOU3BOAHAS (DYHKIIMU; HCIIOIB30BATh T€OMETPUUYECKUN U
(u3nUecKuil CMBICI IPOU3BOAHOM IS PEIICHU 3a1au.

HaxonuTh npon3BoaHbIC 371€MEHTAPHBIX (P)YHKLHUH, BEIYUCIATH IPOU3BOAHbBIE CYMMBI, IPOU3BEACHUS, YACTHOTO
(hyHKITHIA.

Hcnonb30BaTh MPOM3BOJAHYIO UISL UCCIENOBaHMS (YHKIUMM HAa MOHOTOHHOCTb M 3KCTPEMYMbI, NPUMEHATH
Pe3yIbTaThl HCCIENOBAHMS K TOCTPOCHUIO Tpa(UKOB.

Hcnonb30BaTh NPOW3BOMHYIO Ul HAXOKACHUS HAWIyYLIero pemeHus B MPHUKIAAHBIX, B TOM YHUCIE
COLMAJIbHO-3KOHOMHUYECKHX, 3a/1a4ax.

OnepupoBarh MOHATHSMHU: MEPBOOOpPA3HAS M WHTErPAN; MOHUMATh T'€OMETPUYECKUI M (U3UUECKUI CMBICT
UHTETpana.

Haxonuth nepBooOpasHbie 311eMEeHTapHbBIX (GYHKIHI; BEIYUCIATh HHTErpai o ¢opmyne Hetorona—JleitoHuna.

Pemate mpuknazHele 3a1aud, B TOM YHCJIE COLHMAIbHO-’KOHOMHYECKOTO U (HU3MYECKOro XapakTepa,
CpeJIcTBaMHU MaTEMaTHYECKOTO aHaJIn3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHoBaHMe pa3iesioB U TeM KoJunyecTBO 4acon Jdara DJIeKTPOHHbBIE
Ne NporpamMmmel B Kourpoasusie | Ilpakrnyeckue U3y deHUs (mudposrie)
n/n Cero 1 paGoTwr paGoThI o0pasoBaTe/bHbIE
pecypchbl
MHoXecTBa pariMoOHaIbHbIX U
1 NEUCTBUTEILHBIX YUCEIT. 14 1 bubmuoreka LIOK
ParoHabHbIC YPaBHCHUS U https://m.edsoo.ru/1568aba3
HEpPaBEHCTBA
9 Oynkunn u rpaduku. CTerneHs ¢ 6 bubmmoreka [IOK
LEJIBIM [T0Ka3aTelIeM https://m.edsoo.ru/1568aba3
S R A e A 18 ! BuGorexa LIOK
- vippall https://m.edsoo.ru/1568aba3
YpaBHEHHUS M HEPABEHCTBA
4 ? ?/Egggﬁﬂ . TpUroHOMETPHUUECKHE 22 1 Brbmorexa [JOK
P prH. 1p P https://m.edsoo.ru/1568aba3
YpaBHEHHUS
5 IlocnenoBaTenbHOCTH M MMPOTPECCUH 5 Bubmiorexa HOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpenwue, obo0IIeHHE, 3 1 Bbu6nuoreka IJOK
CUCTEMATH3ALMS 3HAHUN https://m.edsoo.ru/1568aba3
OBHIEE KOJIMYECTBO YACOB I10 68 4 0
ITPOI'PAMME



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

11 KJIACC

HaumeHoBaHue Koau4yecTBo yacon Hara uzyyenus DyeKTpoHHBIE (MM (PpPOBLIE)
Ne pa3/1esioB U TeM o0pa3oBaTeJibHbIE pecypchl
KonTposabHbie IIpakTuyeckue
/I | OporpaMmmsl Bcero
padoTsI padoTsI
CrermeHs ¢
palMoHaIbHBIM
MOKa3aTelieM.

1 [Toka3arenbHas 1 1 Bu6nmoreka IJOK
GyHKIHS. https://m.edsoo.ru/f11c4afd
ITokazarenbHbie
YpaBHEHUS U
HEpaBEHCTBA
Jlorapudmuyeckas

2 ?I)zllf: ulxlld;\mqecxne bubmiorexa LIOK

P 12 https://m.edsoo.ru/f11c4afd
YpaBHCHUA U
HEPaBEHCTBA
Tpuronomerpudeckue

3 (b};ljll)ﬂ-l;lfl X bubanorexa [JOK
r HKHU.

P 9 1 https://m.edsoo.ru/f11c4afd
Tpuronomerpudeckue
HEpaBEHCTBA
II .
4 HpOHSeBZHHa: ) Bu6mmoreka ITOK
NMCHCHHN
P . 4 1 https://m.edsoo.ru/f11c4afd
MIPOU3BOIHOM

5 WHTerpain u ero 9 Bubmuorexa LIOK
NPUMEHCHUS https://m.edsoo.ru/f11c4afd

6 Cucrembl ypaBHEHHI 12 1 Bu6mmoreka IJOK



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

https://m.edsoo.ru/f11c4afd
HarypanbHble u nensle Bubnmuorexa LOK
qucia 6 https://m.edsoo.ru/f11c4afd
[ToBTOpEHHE,
00001IeHMe, bu6nmoreka IJOK
cUcTEMAaTHU3aIs 18 https://m.edsoo.ru/fl11c4afd
3HAHUHN

OBIIEE KOJIMYECTBO 102

YACOB II0 ITPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N KoaunyecTBo 4acos Jara DJIeKTPOHHbIe U (POBbIE
/- Tema ypoka KoHnTpo/bHbIe IMpakTuyeckue o0pa3oBaTesIbHbIE
mwn Bcero H3ydeHust
padoThI padoThI pecypcsl
MHOKECTBO, Olepaluy Hajl
’ bubmuorexa LIOK
1 oxxectBamu. [lmarpa
gil Z(pa TBBZIH fﬂ TPaNE 1 https://m.edsoo.ru/746d5dce
rnepa—BeHH
PanmonanpHble ynca.
OOBIKHOBEHHBIC U JICCATHYHBIC
bubmuorexa LIOK
2 JIpOOH, TIPOIICHTHI 1
’ ’ https://m.edsoo.ru/be888093
0ECKOHEYHBIE MEPUOTUUECKIE P
npobu
ApudmeTHuecKue oneparum ¢
3 palUOHAIBHBIMU YHCIIAMU, 1 Bubnmnorexa [JOK
MPeodpPa3OBaHMs YMCITOBBIX https://m.edsoo.ru/4d7f95fe
BBIpaKCHUI
[Ipumenenune npobeit u
MIPOIIEHTOB JJISI PEIICHHS
bu6 OK
4 MPUKJIAJHBIX 3a/1a4 U3 1 " H_HOTeKa 1
PASTHYHBIX OTpaciel SHAHM 1 https://m.edso0.ru/44dd1046
pEaIbHOM KU3HU
[Ipumenenue npobeit u
MPOLICHTOB JJIsl PEIICHHS
bubmuoreka [IOK
> HPHITA/IHBIX 3a7a 13 1 h';p:'jllrr: eI;IS(I)lo ru/d99d8c74
pa3IMYHBIX OTpaciie 3HaHUU U E— :
peaIbHOM KU3HU
6 JlelicTBUTEILHBIC YHUCIIA. 1 bu6mmoreka IJOK



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

Panumonanbubie u
HppalMoHalbHbIE YHCia

https://m.edsoo.ru/2f36a36f

- ApudmeTryeckue onepauu ¢ Bu6mmoreka LIOK
JIEUCTBUTEIbHBIMU YHCIIAMU https://m.edsoo.ru/a97a12d9
[TpuGmmKkEHHBIC BEIYUCIICHHUS,

8 IIpaBUjIa OKPYIJICHUS, Bubmmoreka LIOK
MPUKUJIKA U OLIEHKA pe3yibTaTa https://m.edsoo.ru/cb723fbd
BBIYHCIICHUM

9 ToxmecTBa ¥ TOXKICCTBECHHBIC bubnmnoreka IJOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15

10 YpaBHeHUE, KOPCHb YPaBHEHUS bubmiorexa LIOK

p » KOpeHb yp https://m.edsoo.ru/11ac68be

1 HepagsenctBo, pemenue Bu6mmoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/50bdf26d

bu6mmoreka IJOK

12 M

STOI HITTepBarion https://m.edsoo.ru/775f5d99
P OHO-

13| pruonamms ypasterit buGmnoexa LIOK
patt P https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTponbHas paboTta o Teme
"M

M i
A ] https://m.eds00.ru/1914a389
PanponanbHble ypaBHEHHS U
HEpaBeHCTB"

R

J RV P https://m.edso00.ru/226eeabf
dhysKIIIHI

16 I'paduk pynkuu. O6IacTh bubmuoreka [IOK



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

OTIpeIeNICHHSI U MHOKECTBO
3HaueHui pyHKun. Hymn
¢dbyaxmun. [TpomexyTkn

https://m.edso0.ru/763e75ee

3HAKOMOCTOSHCTBA
bubmuoreka [IOK
17 ya N
CTHBIC  HEUETHBIC QYKL https://m.edsoo.ru/ff4564ad
CreneHs ¢ HENbIM
18 nokaszateneM. CtannapTHas bubmmoreka [HOK
(dopma 3amucu https://m.edso0.ru/66446d3e
JIEHCTBUTEIBHOIO YHCTA
Hcnonp3oBanue noaxonsmein
19 (1):}0 :IH 3aenncn ce bubnmnoreka IJOK
HCTBUTEIBHBIX Y1 s
5 8 AT https://m.edsoo.ru/6eadc6fl
penIeHus MPaKTHIECKUX 3a1a4
U TIPE/ICTaBICHUS JAHHBIX
CrenenHast QyHKUHS C
20 HaTypaJIbHbIM U EJIBIM bu6mmotexa LIOK
nokazareyieM. E€ cBolicTBa u https://m.edsoo.ru/3f25a047
rpadux
21 Apudmernueckuii KOpeHb bu6imoreka [IOK
HATypaJbHOW CTEIICHH https://m.edsoo.ru/d82c36d4
99 ApudmeTrueckuii KOpeHb bu6mmotexa [IOK
HaTYpaJIbHOW CTEIICHH https://m.edsoo.ru/fe7fc4db
93 CaoiicTBa apuhMETHUECKOTO bubmuoreka [IOK
KODHS HaTypaJbHON CTEIIEHU https://m.edso0.ru/d0f0b260
CpoiicTBa apuMETHIECKOTO bubnmnoreka [HOK
24 .
KOPHSI HATYPaJIbHOW CTEIIEHH https://m.edso0.ru/c3389865
25 CoiicTBa aprpMETHUECKOTO Bbu6immoreka [IOK



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

KOpHA HATyp aJIbHOM CTECICHHU

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

26 HeiicTBust ¢ apUPMETHIECCKUMH Bubmmoreka LIOK

KOPHSIMH N—0¥ CTEIICHH https://m.edsoo.ru/54b815c5
97 HeiicTBust ¢ apUPMETHICCKUMH Bubmmoreka LIOK

KOPHSAMH N—Oii CTEIeHH https://m.edso0.ru/83105a0e
28 JleficTBUA ¢ apuPpMETHICCKUMHU bubmoreka [[OK

KOPHSIMHU N—OM CTeTICHH https://m.edsoo.ru/2ablc7bc
29 JeiicTBus ¢ apupMeTHIeCKUMHU bubmmnoreka [HOK

KOPHSIMU N—OM CTETICHH https://m.edsoo.ru/each053c
30 JeiicTBust ¢ apUPMETHIECCKUMH Bu6mmoreka [IOK

KOPHSIMU N—OM CTeTICHH https://m.edsoo.ru/8a5ada51
31 Pemmenue npparmoHanbHbIX Bu6mmoreka [IOK

ypaBHEHHI 1 HEPABEHCTB https://m.eds00.ru/69106ae7
32 Pemenue npparmoHanbHbIX Bu6mmoreka [IOK

YpaBHEHHH 1 HEPABEHCTB https://m.edsoo.ru/9362fead
33 Peienre nppanunoHanbHbIX bu6imoreka [IOK

ypaBHEHUH U HEPABEHCTB https://m.eds00.ru/78d9b391
34 Peienre nppanunoHanbHbIX bu6imoreka [IOK

ypaBHEHUH U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pewenne nppannoHanbHbIX bu6mmotexa [IOK

YpaBHEHHH 1 HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CaoiicTBa u rpaduk KOpHs N- bubmuoreka [IOK

Ol cTeneHu https://m.edsoo.ru/ebOcc5e3
37 CgoticTBa u rpaduk KOpHs N- bubnmnoreka [HOK

oif cTeneHu https://m.edso0.ru/5f29b9b5
38 Konrtponbnas pabora o Teme Bub6imoreka [IOK

"ApudmeTHyeckuii KOpeHb N—

https://m.edsoo.ru/f13af630



https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630

oii crenienn. MpparrioHaibHbIe
ypaBHEHUS U HEpaBeHCTBA"

39 CuHyc, KOCUHYC U TaHT€HC bubaunoreka [JOK
YHCIIOBOTO apryMeHTa https://m.edso0.ru/5f605ed0
40 CuHyc, KOCHHYC ¥ TaHTE€HC bubamoreka [HOK
YHCJIOBOTO apryMEHTa https://m.edsoo.ru/ec9f4d78
a1 ?iKZHHzC;apKé(OgH:};C " bubmoreka [JOK
TaHT'CHC YHCIIOBOT
P . https://m.edsoo.ru/b8f5d49a
apryMeHTa
22 | aperamronc amcnosors buGaorexa LIOK
P https://m.edsoo.ru/f1ff9220
apryMeHra
Tpuronomerpuyeckas
o | s e
P . p https://m.edsoo.ru/6df195a0
(YHKIWH YUCITIOBOTO
apryMeHTa
Tpuronomerpudeckast
» Opr;KI-;OC:I), oné):li:[enenne BuGmorexa LIOK
TPUTOHOMETPUYECKUX
P . P https://m.edso0.ru/6b61c578
(hyHKITHI YUCIIOBOTO
apryMeHra
45 OCH(Z)B}:)HZ ccKte bubnmnoreka [HOK
TPUTOHOMETPHUYECKHU
p p https://m.edsoo.ru/6ed2b3ba
(dbopmynbl
Octiopipie bu6mmotexa [IOK
46 TPUTOHOMETPHUUYECKUE

(hopmyel

https://m.edsoo.ru/fcdd2a2e



https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/fcdd2a2e

OcHOBHEIE

47 HOME ccKite bubmmoreka [JOK
TPHTOHOMETPHHECKH https://m.edsoo.ru/b8a0ff2f
(hopMyITel

48 OC;(Z)]?{}LI;\ZT HYECKHE bubmmorexa LOK
P P https://m.edsoo.ru/12d1413c
(hopMyITeI
II

49 pe‘fpoaf‘*a‘*”; Bu6nnoreka [IOK
TPUTOHOM VTqu X https://m.edsoo.ru/e248c5fc
BBIpaKCHHUH
II

50 pe(;6poa3ZBaHHZCK bubnmnoreka IJOK
TPUTOHOMETPUY nx
P . P https://m.edsoo.ru/09ba5b3d
BBIpa)KCHI/II/I
IIpeo6

51 T I;erszoa;ZTBanZCKHX bubmorexa [IOK
p . p https://m.edsoo.ru/1f4655da
BbIPpAXXCHHUU
II

52 F:r(;ipoa;ZTBaEz:CKHX bubmmorexa [TOK
P N P https://m.edsoo.ru/76ce9958
BBIpaKEHUH

53 Hpe(z)6poangaHHZCK butmmoreka [IOK
TPUTOHOMETPUY 150, 4
P Vp https://m.edsoo.ru/8fa598b5
BbIPpAXXCHHUU
P

54 cHierne bu6mmoreka IJOK
TpHrOHOMpr HrHeciix https://m.edsoo.ru/6baefel9
YpaBHEHUU
P

55 e;;e}}llnid S bubnmnoreka [HOK
TPHTOHO f pree https://m.edsoo.ru/al1f8d141
YpaBHEHUU

56 Pemenue butmmoreka [IOK



https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141

TPUTOHOMETPUUECKUX https://m.edso00.ru/65a0f2d0
YpaBHEHUI
P
57 emZHP(I)e . o bubmmnoreka [JOK
NI OHOMETPHUECKUX
™ . p https://m.edsoo.ru/0d8a770d
ypaBHEHUI
P
58 elzif)l:{ycl)ieT WYECKHUX bubmoreta LIOK
P N P https://m.edsoo.ru/cec28774
ypaBHEHUH
P
59 TeI/LIHFzII{{P(I)i/[eT WYECKHUX bubmmorexa LIOK
p N p https://m.edsoo.ru/e6eec650
ypaBHEHUI
KonrponbHas pabota o Teme
"®opMyJIbl TPUTOHOMETPHUHU. bubmmnoreka [HOK
60
Tpuronomerpuyeckue https://m.edsoo.ru/ae44ac4c
ypaBHeHuUs"
ITocnenoBarenbHOCTH,
0
61 | mocrcaomrensocrei BuGmonexa LIOK
A ’ https://m.edsoo.ru/b46a8228
MoOHOTOHHBIE
MOCJIEI0BATEILHOCTH
Apudmernyeckas u
2 | Venomaonae nporpeccrnt Buomioresa LIOK
porp https://m.eds00.ru/d36669f8
JUISL peLIeHUs! peajIbHbIX 3a/1a4
MIPHUKJIATHOTO XapaKTepa
beckoneuno yObIBaromas
63 reOMeTpUYECKas IPOrPeCCHUsl. Bub6imoreka [IOK

Cymma OeCKOHEUHO
yOBIBAIOIICH Te€OMETPUIECKOI

https://m.edsoo.ru/lcbf72bl



https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/1cbf72b1

HpOrpeccuu

64 Do 4 10 OLCHTO bubmmnoreka [JOK
PMYJIa CHOMHBIX TPOTICHTOB 1 https://m.edso0.ru/538fc437
65 Do 4 10 OLCHTO bubmmnoreka [JOK
PMYJIa CHOMHBIX TPOTICHTOB 1 https://m.edsoo.ru/c2627eca
O0o001enne, cucTeEMaTH3aIs
66 3HAHUH 3a Kypc anreOpsl 1 1 bubmmoreka [HOK
HayaJl MAaTEMAaTHYECKOTO https://m.edso0.ru/33e6629¢
agaimza 10 xiacca
67 Hrorosas koHTpoIbHAs paboTa 1 bubmorexa [JOK
TOroBas HT bHasA T
por p https://m.edsoo.ru/188bbf6c
O0o001enne, cucTEMaTH3AIS
68 3HaHU 3a Kypc anreOpsl U 1 bubanoreka [IOK
Ha4YaJl MATEMaTHYECKOTO https://m.edsoo.ru/49f1b827
ananmza 10 kiacca
OBIIEE KOJIMYECTBO HACOB 68

[10 ITPOI'PAMME



https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/49f1b827

11 KJIACC

KoanyecTBo yacoB

DyeKTpoHHbIe HUPPOBBIE

Ne Jara
Tema ypoxka KoHTpo.ibHbIE IpakTuyeckue o0pa3zoBaTejbHbIE
n/n Bcero U3yYeHUs
padoThI padoThI pecypcbl
1 CremneHb ¢ paluoHAIbHBIM bubnuoreka [JOK
MoKa3areneM 1 https://m.edso0.ru/a52939b3
2 CBoiicTBa CTETICHU brbmmorexa LIOK
! https://m.edso0.ru/ff601408
IIpeo6 5
ACPAAIIX pal ! https://m.edsoo.ru/3d87e248
CTETeHH
ACPAAIIX pal ! https://m.eds00.ru/343c6b64
CTETICHH
i ipeeoi[()SBOBaH:e BZIpaezKeHHeﬁ, BuGmorexa LIOK
HX palfOHAJIbHBI
ACPPAIIIX pal ! https://m.eds00.ru/4064d354
CTETICHH
6 [Toka3arenbHble YpaBHEHUS U L Bubnunoreka [IOK
HEepaBeHCTBA https://m.edsoo.ru/be76320c
7 [loka3aTenbHble YpaBHEHUS U L Bbubnuorexa LIOK
HEepaBEeHCTBA https://m.edso0.ru/3d408009
8 IlokazarenbHble ypaBHEHUS U 1 Bubmuorexa LIOK
HEepaBEeHCTBA https://m.edsoo.ru/bd5ff0ec
9 IlokazaTenbHble ypaBHEHUA U bubnuoreka [IOK
HEPaBEHCTBA 1 https://m.edsoo.ru/cebf10c6
10 Iloka3aTenbHbIE YpaBHEHUS U 1 Bubmoreka [JOK

HCPABCHCTBA

https://m.edsoo.ru/536de727
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[TokazarenbHas QyHKIMA, €€

bubmuoreka LIOK

1 CBOIiCTBa 1 TpaduK https://m.edso0.ru/85bc8132
KontponbHas pabota o Teme
12| noxssareron. Howssamemm Eumorexa LIOK
dymxus, TokasaTebibe https://m.edsoo.ru/58e8e2f2
ypaBHEHUS U HepaBeHCTBA"
bubnuorexa LIOK
13| Jlorapugrmera https://m.edS(])_EJ.ru/3e3230d4
14 JecsTiuuHble U HaTypalbHbBIE Bubmuorexa [JOK
JorapruQMbI https://m.edsoo.ru/1ea72162
15 [TpeoOpazoBanue BHIpaKCHUH, Bubmmoreka [JOK
COZIEpIKAIIHX JIOTapU(PMBI https://m.edsoo.ru/da48154c
16 [IpeobpazoBanue BEIpaXKEHHIA, bubmmorexa [IOK
COZIepIKaIIHX JOraprU(MBbI https://m.edsoo.ru/4beff0O3b
17 [IpeoOpazoBaHue BEIpaXKEHHIA, Bbubmuorexa LIOK
COJIEPIKAIIHX JTOTapUPMBI https://m.edsoo.ru/fe189f2d
18 [MpeobpazoBanue BHIpaKCHUH, Bubmuorexa [JOK
COJIEPIKAIIHX JTOTapUPMBI https://m.edsoo.ru/fadb8aa5
19 Jlorapudmuyeckue ypaBHEHUS U Bubnunoreka [IOK
HEepaBEeHCTBA https://m.eds00.ru/3034724¢
20 Jlorapudmuyeckue ypaBHEHUS U Bbubnuorexa LIOK
HEPaBEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudmudeckre ypaBHEHHUS U Bbubmuorexa LIOK
HEepaBEeHCTBA https://m.edsoo.ru/9e3f4bc9
99 JlorapudmMuyeckue ypaBHEHUS U Bbubnuoreka [IOK
HEepaBEeHCTBA https://m.edsoo.ru/15bclctb
23 Jlorapudmudeckast pyHkius, eé bubnuoreka [IOK
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CBOICTBa U Tpaduk

https://m.edsoo.ru/d68bbe9d

24 Jlorapudmudeckas GyHKIusL, €€ Bubnmuorexa LJOK
CBOMCTBA U TpaduK https://m.eds00.ru/9d102051
o5 Tpuronomerpuueckue GyHKIUH, Bubnmuorexa LOK
UX CBOWCTBA U TpaduKu https://m.edsoo.ru/beeff646
26 Tpuronomerpudeckne GyHKIHUH, bubmmoreka [JOK
UX CBOWCTBA M rpaduku https://m.edsoo.ru/d2e4601b
97 Tpuronomerpudeckne GyHKIHH, bubmmorexa [IOK
UX CBOWCTBA U rpaduku https://m.edsoo.ru/ba9da96d
28 Tpuronomerpuueckue GyHKIUH, Bubmuorexa LHOK
UX CBOWCTBA U Tpaduku https://m.edsoo.ru/24ab3c53
29 IIpumeps! TPUTOHOMETPUUECKUX Bubmuorexa [JOK
HEPaBEHCTB https://m.edsoo.ru/5272b9al
30 IIpumeps! TPUTOHOMETPUUECKUX Bubmumoreka [JOK
HEpPaBEHCTB https://m.eds00.ru/0c837397
31 [Ipumepsl TPUrOHOMETPUUYECKUX Bbubnuorexa LIOK
HEPaBEHCTB https://m.edsoo.ru/e6e1901f
32 [Ipumepsl TPUrOHOMETPUUYECKUX Bbubnuorexa LIOK
HEPaBEHCTB https://m.edso00.ru/0f903c75
KontponbHas paborta o Teme
"Jlorapudmudeckas QyHKITUS.
o | e e
HepaBeHcTBa. TpUrOHOMETPUYECKH
P P P https://m.eds00.ru/10130727
(GYHKIMH U UX
rpa¢uku. TpUroHOMETpHYECKHE
HEpaBeHCTBA"
b K
34 HemnpepsiBHble pyHKIINN uommorexa 11O

https://m.edso0.ru/403bfb0d
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35 Mertoz UHTEpBAIIOB ISl PELLIECHUS Bubnmuorexa LOK
HEPABEHCTB https://m.edsoo.ru/6db0b423
36 Mertoz UHTEpBAIIOB ISl PELLIECHUS Bubmuorexa LJOK
HEPABEHCTB https://m.edsoo.ru/Oadbcelb
37 [TpousBoaHass GyHKINU bubamoreia LIOK
POTSBOAHAT QYHIH https:/m.eds00.ru/0731ad3d
Bu6nmoreka IJOK
38 IT
POH3BOAIAA (YHKLIH https://m.eds00.ru/723dd608
39 I'eomerpuyeckuii 1 GU3NIECKUI Bubmuorexa [JOK
CMBICTT ITPOU3BOTHOMN https://m.edso0.ru/6c8d36ff
I'eomeTrpuyeckuii 1 GU3NIECKUI Bubmmoreka [JOK
40 N
CMBICTT ITPOU3BOTHOMN https://m.edsoo.ru/a413eca9
41 [Ipou3BoAHbBIE AIEMEHTAPHBIX bubmmorexa [IOK
GyHKIHI https://m.edso00.ru/c7550e5f
42 [Ipou3BoAHbBIE AIEMEHTAPHBIX Bbubnuorexa LIOK
GyHKIMI https://m.edsoo.ru/14ab3cdb
43 IIpousBoaHast CyMMBI, Bubmuorexa [JOK
[POU3BE/ICHHSI, YACTHOTO (DYHKIIHI https://m.edsoo.ru/c12a0552
44 IIponsBoaHast CyMMBEI, Bubmorexa [JOK
[POU3BE/ICHHSI, YACTHOTO (DYHKIIHI https://m.edsoo.ru/d598f201
45 [IpousBoaHAs CYMMBI, Bbubnuorexa LIOK
NPOU3BEIECHHS, YACTHOTO (DYHKIMH https://m.edsoo.ru/1de34d4d
I o
46 iﬂl\;ezegne}gpq()) mBO}I}vIOHaK Bbubmuorexa LIOK
u BaHU HKIUH H
e YRR https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U 3KCTPEMYMBI
IIpumeneHune npomBozI}UIof/'I K Bu6mmorexa LIOK
47 UCCIIEIOBaHUIO (DYHKIMH Ha

MOHOTOHHOCTBH U SKCTPEMYMBI

https://m.edsoo.ru/a8ca5ad4
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IIpumeHenue nIpou3BOJHOMN K

bu6mmoreka IJOK

48 i
HCCIICIOBAHMIO (YHKIMH Ha https://m.eds00.ru/0b411edd
MOHOTOHHOCTH U BKCTpeMyMLI
I N
o | e
a YHICH https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTH U BKCTpeMyMLI
H o
50 | mamemsmoro ananerms gymam BuGnorera LIOK
YHII https://m.edsoo.ru/fac78f05
Ha OTPE3KE
H 0
51 ;XO;K[IGHI;ICOH:Ha OeIII)IHe(; (0] I/IK BI/I 6J'II/IOTeKa ]_[ OK
HAUMCHBIIICT HAUYCHUA H Hn
YHKI https://m.edsoo.ru/fb6a8acf
Ha OTpE3Ke
Haxoxnenne Hando €ero
52 Ha;M:(}iu}inoH?,;aqef;H;(; :K uu bubamorera LIOK
YHIEH https://m.edsoo.ru/cffcb7e5
Ha 0Tpe31<e
53 f;;;jﬁ)ﬁ::;:;f;ifézo}i 15071 bubamorerca LIOK
YHKIL https://m.edso00.ru/d9469916
Ha OTPE3KE
H o
54 :XOZ(,HCHI:QOH:I/Ia OeJ'IBIHe(;O I/IK BI/I 6J'II/IOTCK3. ]_[ OK
HAWUMCHBIIICT HAUYCHUA H 15071
YHKIL https://m.edsoo.ru/ad15000e
Ha OTPGSKC
H o
55 | moumwensmero snawerms dysam BuGinorera LIOK
YHIH https://m.edsoo.ru/86adcbfd
Ha OTpe3Ke
IIpumeneHnne npor3BOAHON i
56 HaxXO0XJACHUS HAWITYYIIETO Bu6mmoreka IJOK

pEUICHUA B MIPUKIIA/IHBIX 3aga4dax,
JJ1g OopeACIICHUA CKOPOCTU

https://m.eds00.ru/13205d80
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npoliecca, 3aJaHHoro HOpMYIOoit
WIH Tpad KoM

KontponbHas pabota o teme

bubmuoreka LIOK

57 "IT T
npi)::;:;g:;f prMeHeHHe https://m.edsoo.ru/f8ed5f99
58 [TepBoobpa3nas. Tabnuna Bubnmuorexa LJOK
NepBOOOPa3HBIX https://m.edsoo.ru/d777edf8
59 [TepBooOpa3znas. Tabmuna Bubmmoreka [JOK
epBOOOPa3HBIX https://m.eds00.ru/30c3697b
60 WHTerpan, reoMeTpUYeCKUii 1 bubmmorexa [IOK
(bu3HYIECKUiT CMBICT HHTETpaIa https://m.eds00.ru/391272c9
61 WHTerpan, reoMeTpuYeCKUii 1 bubmmorexa [IOK
(bu3uYecKuit CMbICT HHTETpaa https://m.edsoo.ru/d359fb5f
62 WuTerpai, reoMeTpuuecKuit 1 Bubmuorexa LHOK
(bu3uYeCcKuil CMbICT HHTETpaa https://m.edsoo.ru/07eb464b
63 Beruucnenne uHTErpana mo Bubmorexa [JOK
dopmyne HeroroHa—JleliOHuMIA https://m.edsoo.ru/b9b225¢3
64 Briuucienue uHTerpaa mno Bbubnuorexa LIOK
dopmyie HeroronHa—JleliOHuMIA https://m.edsoo.ru/b800deb4
65 Briuucnenue uHTerpaa mno Bbubnuorexa LIOK
dopmyne Hetorona—JleiibHuIa https://m.edsoo.ru/f5eed075
66 Brruncnenue nHTerpana no Bubmuorexa LIOK
dopmyne Hetorona—JleiiOHmIa https://m.edsoo.ru/41da431a
. N Bbubnuoreka [IOK
67 Cucrembl TUHEHHBIX YpaBHEHUN https://m.eds0o.ru/b648235a
b K
68 CucreMbl TMHEHHBIX YPaBHEHUI nomorexa [0

https://m.edsoo.ru/5ab83864
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Pemienne MMPUKIIAAHBIX 3a71a4 C

. Bubmmoreka IJOK
69 [MOMOILIBO CUCTEMBI JIMHEHHBIX 1
ypaBHeHii https://m.edsoo.ru/a4d65ee5
PemieHue npuKIagHbIX 3a1a9 C Bu6 OK
. HOJIMOTEKA
70 [IOMOILB0 CUCTEMBI JIMHEWHBIX a
ypaBHeHHii https://m.edsoo.ru/aa5962el
CucTeMBbl U COBOKYITHOCTH IEJNBIX,
palMOHATBHBIX, HPPAIIMOHATBHBIX,
Bubmmoreka IJOK
71 MOKa3aTelbHBIX, httos-//m.ed 1 148190472
o S.//M.edsoo0.ru
norapuGMUIECKUX YPaBHEHUH U P
HEPABCHCTB
CHCTEeMbI U COBOKYITHOCTH TICTIBIX,
palOHAIBHBIX, HPPAIIMOHATILHBIX,
Bubmmoreka IJOK
72 MMOKa3aTeJbHBIX, 1
SOrapHGMITECKIX YpaBHEHHi 1 https://m.edsoo.ru/2dbd3859
HEPABEHCTB
CucTeMbl U COBOKYITHOCTH IENbIX,
palMOHATBHBIX, HPPAIIMOHATBHBIX,
bubmnnoreka IIOK
73 MMOKAa3aTeNIbHBIX, 1
T https://m.edsoo.ru/7ab8d17e
HEPaBEHCTB
CHCTEeMbI U COBOKYITHOCTH TICTIBIX,
palOHANBHBIX, HPPAIIMOHAJILHBIX,
Bubmmoreka IJOK
74 MMOKa3aTebHBIX, hitos-//m.ed 1 181cccfed
o S.//M.edso0.ru CCcCre
norapu()MUIECKUX YpaBHEHUN U b
HEPAaBEHCTB
Hcnonp3oBanue rpag ko Eubs OK
N . HOJIMOTEKA
75 GYHKIUH U151 pelieHus ypaBHEHUH 1

U CUCTEM

https://m.eds00.ru/039949bf
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Hcnonb3oBanue rpadukon

76 GYHKIAN TSI peIeHus YpaBHEHUH bubmiorexa IOK
et P https://m.edso0.ru/a7d95f79
WA CUCTEM
IIpuMeHeHrEe ypaBHEHUM, CUCTEM U
7| wanewammmecro suta 1 saa BuGmorexa LIOK
Iu[ s https://m.edsoo.ru/ca878deb
Pa3IMYHBIX 00JIACTEH HAYKU U
peabHON KU3HU
| S o o
P pu,, ) https://m.edso00.ru/471c735b
Cucrembl ypaBHEHHH
HarypanbeHble u nenble ynucna B bubmmoreka [IOK
79 o
3aja4ax M3 peasbHON KU3HH https://m.edsoo.ru/3ceel327
80 HatypanbHble u 1ienble yucia B Bubmuorexa [JOK
3aj1a4ax U3 peaabHOM )KU3HH https://m.edsoo.ru/a35a131d
81 HatypanbHble u 11enble grcia B Bubmuorexa [JOK
3aja4ax U3 peasbHOM KU3HH https://m.edsoo.ru/ef10c4f9
82 [Ipu3HaKky 1eTUMOCTH LIETBIX Bu6nuoreka IJOK
qucen https://m.edsoo.ru/51696a67
83 [Ipu3HaKky 1eTUMOCTH LIETBIX Bu6nuoreka IJOK
yucen https://m.edsoo.ru/fab81cOe
84 [Ipu3HaKy IETUMOCTH LIETBIX bubmuoreka IIOK
yucen https://m.edsoo.ru/ef2c6e43
T I BuGiorera LIOK
1 ’ https://m.edso0.ru/0312cf8c
YpaBHeHUd
86 IToBTOpenue, obo0IICHNHE, Bu6mmoreka IJOK

cucTeMaTH3aIus 3HaHUM.

https://m.edsoo.ru/247d2fe7
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YpaBHEHUA

[MoBTOpeHue, 06o0IICHNE,

87 cucTeMaTu3anys 3HaHu| Bubmiorexa LIOK
H ' https:/m.eds00.ru/e8h87729
YpaBHeHUd
N ubmorera LIOK
H ' https://m.edsoo.ru/1bf2fb98
YpaBHEHUA
O I BuGmorera LIOK
1 ) https://m.edsoo.ru/9c44c6ca
YpaBHEeHUA
%0 ?iBT:p;HIZZ’ 060361]:6}11:16’ bubmmorexa [IOK
HNCTCEMATHU Hd 3HAHHUH.
1 https://m.edso0.ru/337aad59
YpaBHeHUs
P Bubmiorera LIOK
1 ’ https://m.edsoo.ru/a86014el
HepageHcTBa
P I BuGmnorera LIOK
1 ) https://m.edsoo.ru/5¢c45a60a
Hepagenctpa
93 ?(::BTeOpaeHT: 060361]:6}11:16’ Bbubnuorexa LIOK
HNCTEMATHU Hd 3HAHHUH.
! https://m.edsoo.ru/19304aba
Hepagenctpa
o [ToBTOpeHue, 0606HICHI:IC, Bubmiorexa [IOK
CHCTEMATHSAIIA SHAHMH. https://m.edsoo.ru/c3d4b282
HepageHnctaa
IToBTOpCHMUE, 0606HICHI:IC, Bubnmorexa LIOK
95 cucreMaTuzanys 3HaHui. CrcTEeMBI

ypaBHEHUI

https://m.edsoo.ru/a20b8a4c
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[MoBTOpeHue, 06o0IICHNE,

96 CHCTEMATH3a spanuii. Cucre bubmorexa [TOK
nerem TIE TS SHATHIL LHCTEMBE 1 https://m.edsoo.ru/a012476d
ypaBHEHUH
97 IToBTOpEHME, 0000MICHME, 1 bu6nmoreka IJOK
CUCTEeMaTH3alus 3HaHui. OyHKIUK https://m.edsoo.ru/d620c191
98 [MoBTOpeHue, 06o0IICHNE, i bubmunoreka LIOK
CUCTEeMaTH3anus 3HaHui. OyHKIUN https://m.edso0.ru/7017196f
bubmuoreka LIOK
n
99 TOrOBas KOHTPOIILHas padoTa 1 https://m.edso0.ru/513c9889
Bu6nuoreka IJOK
1 U
00 TOrOBas KOHTPOIILHas padoTa 1 https://m.eds00.ru/2276973
O0o001Ienne, cucTeMaTU3aIns
101 3HAHWI 32 Kypc anreOpbl 1 HaYam Bubmuorexa [JOK
MareMarnyeckoro aHanusa 10-11 1 https://m.edsoo.ru/3330f7ef
KJIACCOB
O0001IEenye, cucTeMaTU3aIns
102 3HAHWI 32 Kypc anreOpbl 1 HaYal Bubmorexa [JOK
MaremMaruueckoro ananmmsa 10-11 1 https://m.edsoo.ru/cead345e
KJIACCOB
OBHIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEGHBIE MATEPHUAJIBI JJIS1 YUEHUKA
e AnreOpa u Hauana MatemMatndeckoro aHanmsa, 10-11 kmacc/ Anumos 1L A., Komsirun F0.M., TkaueBa M.B. u npy-
rue, AknmoHepHoe o0miectBo «M3narenscTBo «lIpocBemeHues

METOANYECKUE MATEPUAJIBI U151 YYUTEJS
e AnreOpa u Hayana MaTeMaTudeckoro ananmsa, 10-11 kmace/ Anmumos 11 A., Konsrua FO.M., Tkauea M.B. u apy-
rue, AKnnoHepHoe oomecTBo «M3maTenscTBo «IIpocBemenne»
e AnreOpa 1 Hadaa MaTeMAaTHIECKOro aHanmu3a. JngakTinaeckrne Marepuaisl K yaeOHuky L. A. AnmumoBa u apyrux
11 xmacc: yue0. mocobue st o01ieo0pa3oBaT. opranm3anuii: 0a30BeIi U yriuyoun. yposan / M. U. labynun, M.B.
Tkauépa, H.E. ®énopona. «M3narenbctBo «IIpocsemienuey

IOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

https://m.edsoo.ru/
https://resh.edu.ru/

SIKnacc offers@yaklass.ru/
VYuau.py info@uchi.ru
https://ege.sdamgia.ru
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HHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydebnoro kypca «l'eomerpus» 06azoBoro yposus mnsi obydatomuxcsa 10 —11 xmaccoB
paspaboTana Ha ocHoBe DenepanbHOr0 TOCYAAPCTBEHHOTO 00pa30BaTENLHOTO CTaHAApTa CPEIHEro OOIIero
o0pa3zoBaHus, ¢ y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEABIBIIEMBIX K MATEMAaTHIECKOMY 00pa30BaHUI0, 1
TPagUIMHA  POCCHICKOro o0pa3oBaHWs. Peanmuzainms mnporpaMmbl  OOECIIEYMBAET OBIAJCHHE  KITIOUYCBBIMH
KOMITETCHIIUSAMHE, COCTaBJISIFOIUMH OCHOBY JIISI CaMOpPa3BUTHS M HEMPEPBIBHOTO 0O0pa3oBaHUs, IIEIOCTHOCTh
OOIIEKYILTYPHOTO, JINYHOCTHOTO M ITO3HABATENILHOTO PAa3BUTHS JIMYHOCTH O0YYAFOIITIXCSI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTH y4e0HOTO Kypca reOMETpHH Ha YPOBHE CpeHEero o0mero oopazoBaHus 00yCIOBIeHa MPAKTHIECKOM
3HaYMMOCTBIO METAIPEIMETHBIX M MPEIMETHBIX Pe3yJbTaTOB OOY4YEHHUs] T'€OMETPUH B HalpaBlICHUH JITMYHOCTHOTO
pasButusl oOyuaromuxcs, (opmupoBaHus (QyHKIMOHAJIBHOM MaTreMaTndecKod TIPaMOTHOCTH, H3Y4YEeHHS IPYTrux
yueOHBIX AUCUMIUIMH. Pa3Burue y 0O0ydaroumIuxcsi MpaBUJIBHBIX HPEACTABICHUHA O CYLUIHOCTH M IPOUCXOKACHUH
reOMEeTPUUYECKUX aOCTpaKUMii, COOTHOLICHHU DPEAJbHOI0 M HIEAJbHOI0, XapakTepe OTPaXCHUS MaTeMaTH4yecKOH
HAyKOH SBJICHHH M IPOLECCOB pPEaJbHOI0 MHpa, MECTE€ T'€OMETPUH B CHUCTEME HAyK M POJIM MaTeMaTHYECKOTrO
MOJEIIUPOBAHMS B HAYYHOM IIO3HAHMM M B IPAKTUKE CHOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHS
yyaluxcs, a TAaKKe Ka4eCTB MBILIUICHHSI, HEOOXOAMMBIX [UIS aIalTallii B COBPEMEHHOM OOIIECTBE.
I'eomerpust sBIsieTCs OAHUM M3 0a30BBIX NPEIMETOB Ha YPOBHE CpeaHero olmero oOpa3oBaHMs, TaK Kak
o0ecreynBaeT BO3MOXXHOCTb H3YyY€HHMS KaK JUCLUIUIMH ECTECTBEHHO-HAYYHOW HANPaBICHHOCTH, TaK H
T'yMaHUTAPHOM.
Jlornyeckoe MepinuieHHE, (HOpMHUPYEMOE NPH HU3YyYSHHH OOYYarOIIMMHCS HOHITHUHHBIX OCHOB T'€OMETPUH U
MIOCTPOCHUH LIETIOYKU JIOTHYECKUX YTBEP)KACHHH B XOAE PELICHHUS I'€OMETPHUYECKHX 3aJad, YMECHUE BBIIBUIaTh U
OIPOBEPraTh THIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS NPH PEIICHUM 3aJad €CTECTBEHHO-HAYYHOTO IIMKJA, B
YaCTHOCTH U3 Kypca (PU3HKH.
YMeHHe OpUEeHTUPOBATHCSA B NPOCTPAHCTBE MIPACT CYIIECTBEHHYIO POJb BO BCEX OONACTIX IESTEIbHOCTH
yenoBeka. OpueHTays 4eJ0BeKa BO BPEMEHU M NMPOCTPAHCTBE — HEOOXOANMOE YCIOBHE €ro COLHAIBLHOTO OBITHS,
(¢opma OTpakeHHs] OKpYXAlOLIero MHpa, YCJIOBHME YCHEIIHOrO IO3HAHMS M aKTUBHOIO MpeoOpa3oBaHUs
JerictBuTenbHOCTH. ONepUpOBaHUE MPOCTPAHCTBEHHBIMU 00pa3aMM OOBEAMHSCT Pa3Hble BUIBI YIEOHON U TPYAOBOH
JESITeIbHOCTH, SABJISIETCS OJHUM U3 MPO(ECCHOHATIBHO BaXKHBIX KAUECTB, IOITOMY aKTyalbHa 3a1a4a (JOPMHUPOBAHUS Y
00y4aromuxcsi MPOCTPAHCTBEHHOTO MBIIUICHUS] KaK PasHOBUAHOCTH OOpasHOTO MBILIUIEHHS] — CYIIECTBEHHOI'O
KOMITOHEHTA B MOJATrOTOBKE K IIPAKTUYECKOH JAESITeTbHOCTH 10 MHOT'MM HalpaBlICHUSM.
Llenp ocBoeHuss mporpamMMbel yueOHoro Kkypca «l'eomerpus» Ha 0a3oBOM ypoBHE OOy4dyeHHS —
o0meo0OpazoBareIbHOE M OOLIEKYJIBTYpHOE pa3BuUTHE oOydaromuxcs depe3 oOecliedeHHE BO3MOXKHOCTH
NpUOOPETEHHS U UCIIOJIB30BAHMS CUCTEMATHIECKUX T€OMETPHUUECKUX 3HAHUH U ACHCTBUM, ClIenn(UIHBIX T€OMETPHUH,
BO3MOXHOCTH YCIIEIIHOTO MPOAOJDKEHUS OOpa3oBaHMA M0 CIELUAIBHOCTSM, HE CBS3aHHBIM C TPUKIAIHBIM
UCIIOJIb30BaHUEM FE€OMETPHH.
[Iporpamma mo reomerpuu Ha 0a30BOM YPOBHE IpeqHAa3HA4YeHA AJSl OOYYalOLIMXCSl CPeJHEW MIKOJbI, He
WCTIBITHIBABIIMX 3HAYUTEIBbHBIX 3aTPYJHEHHWH Ha YPOBHE OCHOBHOro oOmiero obOpasoBaHus. Takum oO0pazom,
oOyyaronuecs Ha 0a30BOM YpOBHE JIOJDKHBI OCBOMTH OOIIME MaTeMaTHYECKHE yMEHHsl, CBS3aHHBIE CO crieun(uKon
reOMETPUH M HEOOXOIUMBIE JIJIsl )KU3HU B COBpEMEHHOM oOmiecTBe. KpoMe 3Toro, oHM MMEIOT BO3MOXKHOCTh U3yUYHTh
reomeTpuio Oonee rIyOOKO, €ciii B JajJbHEWIIEM BO3HHKHET HEOOXOIMMOCTh B T'€OMETPUYECKHUX 3HAHUSIX B
npodecCHOHANBHON IEATETLHOCTH.
JocTiwkeHne 1elu  OCBOGHUS IPOrpaMMbl  O0ECIIEYMBAETCSl  pEIIEHHMEM COOTBETCTBYIOIIMX — 3a/ad.
[IpuoputeTHsIMU 3a1auamMu 0cBoeHHUs Kypca «['eomerpun» Ha 6a3oBoM ypoBHe B 10—11 kmaccax sIBISIOTCS:
e popMupoBaHue MPEACTaBICHUS O TEOMETPHH KaK YaCTH MHUPOBOW KYJBTYPHl M OCO3HAHHE €€ B3aUMOCBSI3H C
OKPY>KaloIIuM MHUPOM,;

e popMupoBaHre NpenCTaBICHUS O MHOTOTPAHHHMKAX M TEJIaX BPAICHHS KaK O BOKHEHIIMX MaTEMaTHUYECKUX
MOJIEIISIX, TIO3BOJISIOIINX ONMKCHIBATH M U3y4aTh Pa3HbIC SIBICHUS OKPYKAIOIIEr0 MHUPA;

e popMupoBaHre yMeHHs paclio3HaBaTh Ha YEpPTEXax, MOACISIX U B peaJbHOM MHPE MHOTOTPAaHHHKH H Teja
BpaLICHNUS;



® OBJIaZICHUE METOJaMH PELICHUS 3a/1a4 Ha [IOCTPOCHUS Ha N300paKEHUAX [IPOCTPAHCTBEHHBIX QUTYD;

e hopMupoBaHre yMEHHsI OIEPUPOBATH OCHOBHBIMM NOHATHSIMHM O MHOTOTPAaHHUKAX U TEJIaX BpAILEHUS U HX
OCHOBHBIMHM CBOMCTBaMM;

® OBJIAJZICHUE AJITOPUTMAaMHM PEIICHUS] OCHOBHBIX THUIIOB 331a4; (hOpMUpOBaHUE YMEHUs [IPOBOJUTH HECIOXKHBIE
JIOKa3aTeJIbHBIE PACCYXKACHUS B XOAE PELICHHA CTEPEOMETPUYECKHX 3aJad M 3aJad C NPAKTUIECKUM
COJepKaHUEM;

® pa3BUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKHUX CIOCOOHOCTEH 00ydarommxcs, [103HABATENbHONW AaKTUBHOCTH,
HCCIIIOBATENbCKUX YMEHUM, KPUTUYHOCTH MBILIUICHUS;

e popMupoBaHre (QyHKIMOHAIBHOH TI'PaMOTHOCTH, PpEJIEBAaHTHOM TIE€OMETpPUU: YMEHHE PpacIlo3HaBaThb
IPOSIBIICHUS TEOMETPUUYECKHUX IOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEN B PEAJIbHBIX KU3HEHHBIX CUTYALMSIX
U TpU U3YYCHUH [JPYruxX Y4YeOHBIX NPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEM,
dbopMynupoBaTh MX Ha SA3bIKE TEOMETPUHU U CO3[aBaTh I'COMETPUUECKHE MOAEIH, IPUMEHITh OCBOCHHBIHI
TEOMETPUUECKUM ammapaT Al peLIeHHs NPAaKTUKO-OPUEHTHUPOBAHHBIX 3a7ad, HHTEPIPETUPOBATH U
OLIGHUBATh MOIY4YEHHbIE PE3YIbTaThI.

OTnUUNTENPHOH OCOOCHHOCTBHIO IMPOrPaMMBbl SIBISETCS BKIIOYEHHE B KypC CTEpEOMETPHHM B Hadajle €ro
U3y4YeHHUs 3a7ay, pellaeMbIX Ha YPOBHE MHTYUTUBHOTO IIO3HAHMS, U ONpeAeIEHHBIM 00pa3oM OpraHn30BaHHas paboTa
HaJl HUMH, 9TO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOI'O MBILIUICHHS, CTUMYJIUPYET NPOTEKaHHE
MHTYUTUBHBIX [IPOLIECCOB, MOTUBUPYET K JaJbHEHUIIEMY H3yUCHHIO IPEAMETA.

IIpeanourenne OTAAETCS HATSAHO-KOHCTPYKTHBHOMY METONY OOY4Y€HHs, TO €CThb TEOPETHYECKHE 3HAHUS
UMEIOT B CBOCH OCHOBE UyBCTBEHHOCTb IPEIMETHO-IIPAKTHUYECKOW NESTENbHOCTH. Pa3BUTHE HpOCTPaHCTBEHHBIX
NPEACTAaBICHUH Yy Yyd4aluxcsi B Kypce CTEPEOMETPUH TPOBOIUTCA 3a CUET pELIeHUs 3aJady Ha CO3JaHHe
NPOCTPAHCTBEHHBIX O00Opa3oB W 3aJady Ha OIEPUPOBAHUE MPOCTPAHCTBEHHBIMH oOpasamu. Co3ganue oOpasa
IPOBOAMTCS C OMOPOH Ha HAMVIAHOCTH, a ONEPUPOBAHHE OOpPa3oM — B YCIOBHSAX OTBJICUCHMS OT HAIJISLAHOCTH,
MBICIIEHHOT'O H3MEHEHHS €r0 UCXOIHOTO COAEPKaHMUS.

OcHOBHEBIE coziepkaTenbHble JIMHUU Kypcea «l'eomerpum» B 10—-11 kmaccax: «MHororpanHukm», «lIpsMeie u
IUIOCKOCTH B TpocTpaHCTBe», «Tenma BpameHusi», «BeKkTopel u KoOpAMHATHI B IpOCTpaHcTBe». DopmupoBaHHe
JIOTHYECKUX YMEHHUH pacnpenessieTcsi He TOJBKO IO COJIEpXKaTelbHbIM JIMHUAM, HO U MO ToaM 00y4YeHHsI Ha YPOBHE
CpemHero oo1ero oopa3oBaHusl.

Copnepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEIAMETHBIM pPE3yJIbTaTaM OCBOEHHs paldoueil MmporpaMmel,
pacrpenenéHHbIM 1O TojaM o0ydeHHs, CTPYKTYPHPOBAaHO TaKMM 0Opa3oM, 4TOOBI OBJAJCHHE T'€OMETPUYECKUMH
NOHATHSAMU W HaBBIKAMH OCYLIECTBISIOCH IIOCJIEAOBATEIbHO M IIOCTYNATENBHO, C COOJIIOZCHHWEM MPHHLUIA
NPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIOYAJINCH B OOLIYI0 CHUCTEMY T'€OMETPHUUYECKHX MpPEeACTaBICHUN
00yyaromuxcs, pacupsist U yriayousis e€, o0pasys IpOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reometpuu otBoauTcs 2 yaca B Heaento B 10 kiacce u 1 yac B Henento B 11 kacce, Bcero 3a jaBa
roja 00y4eHus - 102 yueOHBIX yaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoOBHBIE MOHATHUSA cTepeoMeTpun. Touka, mpsMas, IIOCKOCTh, IPOCTPaHCTBO. [loHsTHE 00 aKCHOMaTHYECKOM
HOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH H CIIEACTBUS U3 HUX.

B3auMHOe pacnosioxeHHe MPSMBIX B MPOCTPAHCTBE: IEPECEKAIOLINECS, MapajlIeNbHble U CKPELIMBAIOLINECS
npsmele. IlapamnenbHOCTE HPAMBIX M IJIOCKOCTEH B NPOCTPAHCTBE: IMapajUiefbHblEe NPSMBIE B IPOCTPAHCTBE;
[apaJyIeIbHOCTD TPEX MPAMBIX; HapaJUIEIbHOCTD NMPSIMOM M INIOCKOCTH. YTJIBI C COHAPaBIEHHBIMU CTOPOHAMM; YIOJI
MEXIYy MOpAMBIMH B HpocTpaHcTBe. IlapamnenbHOCTE IUIOCKOCTEH: MapayjieNbHbIE IJIOCKOCTH; CBOMCTBA
napajjienbHbIX  IulockocTed. [IpocTedmune mnpocTpaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TETpasap, Kyo,
napajiesenuIel; IOCTPOSHHE CeUeHHH.

[leprieHAUKYAAPHOCT, TPSIMON M IUIOCKOCTH: NEPHEHIUKYJSIPHBIC MpsMbIE B IPOCTPAHCTBE, NPsSMbIE
napajiesbHble 1 NePHIEeHIUKYIJIAPHbIE K IUIOCKOCTH, MPU3HAK NEPHEHANKYIAPHOCTH MPSIMOM M INIOCKOCTH, TEOpeMa O
MNpsIMOM NMEPHEHAUKYJSIPHON IUIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YTOJN MEXAY MPSMON U IUIOCKOCTBIO; ABYTPAHHBIN
yrojl, JUHEHHBIM Yron ABYrpaHHOro yria. lleprneHauKkynsp ¥ HaKJIOHHBIE: PAcCTOSHHE OT TOYKU 1O IUIOCKOCTH,
paccTosiHUE OT MPSMOM A0 MIIOCKOCTH, MPOEKIHsI (PUTYPBI Ha IMIIOCKOCTh. [leprneHanKyaspHOCTh IIIOCKOCTEH: IPU3HAK
NEePHEeHIUKYISIPHOCTH ABYX IUIOCKOCTEH. Teopema o TpEX NepIeHANKYIApax.

MHororpaHHuK#n

IToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBIIYKJIbIE U HEBBITYKJIble MHOIOI'PDaHHUKHY;
pa3BépTKa MHOrorpanHuka. llpusma: N-yrojpHas mpu3Ma; rpaHd UM OCHOBAaHUS NPU3MBI, NpsiMas M HAKJIOHHAs
npu3Mbl; OOKOBash M IOJIHAas MOBEPXHOCTh Mpu3Mbl. [lapannenenumen, nmpsMOYrojbHBIN MapajuleNenunes U ero
cBoiicTBa. I[lupammpa: Nn-yronpHas nmupamuza, 'paHd M OCHOBaHHME NHUpaMHIbl; OOKOBas M IOJHAs MOBEPXHOCTH
NUpaMUJIbL; IPaBUIbHAS M yCeU€HHAs MUpaMuAa. DJIEMEHTHl NPpU3Mbl U nupamusl. [IpaBuibHBIE MHOTOTPAaHHHKH:
MOHATHE MPAaBUIBHOTO MHOTOTPAaHHMKA; MpaBHJbHAS MpPHU3Ma W MpPaBWIbHAS NHpaMKIa; NPaBHIbHAS TPEYrojibHas
nupamMua U OpaBWIBHBINA TeTpadap; KyO. IIpencraBieHue o mpaBUIBHBIX MHOTOIPAHHHMKAX: OKTAdIp, NOACKa’ap U
ukocasdap. CeueHus: IpU3Mbl U TUPaMUIBI.

CHuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSAMOMH, MIOCKOCTH. DJIIEMEHTHI CHMMETPUH B
nupamMuax, napayuiesenuneaax, paBUIbHbIX MHOTOIPaHHUKAX.

BorunciieHne 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHand, yriel. Ilmomans OOKOBOH MOBEPXHOCTH U
MIOJTHOM MOBEPXHOCTH MPSIMOM IMPHU3MBI, IUIOLIab OCHOBAHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTH MPSMON MPU3MBL
[Inomans OOKOBOM MOBEPXHOCTH M IIOBEPXHOCTH MPAaBWIBHOW NHUpaMHIbl, TEOpeMa O IUIOLAAU YCEUEHHOI
nupamusl. [lonstue 06 00péMe. O0bEM MHpaMuabl, NPU3MBIL.

ITono6uele Tena B nmpocTpancTBe. COOTHOIICHUS] MEXIY IUIOLIAIIMH [TIOBEPXHOCTEH, 00bEMaMK OAOOHBIX TEI.



11 KJIACC

Tesa BpaneHus

Hunneapuyeckas MOBEPXHOCTh, OO0pa3ymolIe LWIMHAPHYECKOW MOBEPXHOCTH, OCh LMJIMHAPHYECKON
noBepxHocTH. L{minHAp: ocHOBaHMA M OOKOBas MOBEPXHOCTh, OOpa3yromias M OCh; IUIOMIA[b OOKOBOH M IIOJIHOH
MIOBEPXHOCTH.

Konndeckast moBepxHOCTh, 0O0pasyromupe KOHHYECKOW MOBEPXHOCTH, OCh W BEpPIIMHA KOHHUYECKOH
noeepxHocTH. KoHyc: OCHOBaHHME M BepILIMHA, 0Opa3ylomias M OCh; IUIOLIagb OOKOBOW M IOJHOM IOBEPXHOCTH.
Yceu€HHbIN KOHYC: 00pa3yloliye 1 BEICOTa; OCHOBAHUSI U OOKOBasi IIOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, AMaMeTp; IUIOmadb MoBepXHOCTH cheprl. Blanmuoe pacmonoxkenue chepbl U
IJIOCKOCTH; KacaTelbHas IIOCKOCTh K cdepe; mIomaas chepsl.

W300paskeHue Tel BpalleHNus Ha IUIOCKOCTH. Pa3BEpTKa LuiInHApa U KOHYca.

KomOnnanun Ten BpamieHuss M MHOTOTPAaHHMKOB. MHOTOIpaHHHMK, OIMCaHHbIM oOKoio cdepsl; chepa,
BIIMCAHHAsl B MHOTOI'PaHHUK, WJIH TEJIO BPALLICHHUS.

[lorssitne 06 o00BEMe. OcHOBHBIE CBOHCTBa O00BEMOB Ten. Teopema 00 00BEME MPSMOYTOIBHOTO
napajienenumnena u cieactsus u3 Heé. O0vEM nunmHapa, konyca. O0bEM mapa u mwiomans chepsl.

ITono6uele Tena B mpocTpancTBe. COOTHOIICHUS MEXIY IUIOLIAIMHU TIOBEPXHOCTEH, 00bEMaMM NOAOOHBIX TEl.

Ceuenus nuIMHApa (HapajuIeIbHO M NMEPIEHAMKYISIPHO OCH), CEUEHHs KOHYca (TapajuleIbHOE OCHOBAHUIO U
IPOXOJIIIEe Yepe3 BEPIUINHY), CEUEHUs LIapa.

BekTopbl U KOOPAMHATHI B POCTPAHCTBE

Bekrop Ha miockocty U B npocTpaHcTBe. CIOXKEHNE W BBIUNTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha YUCIIO.
Paznoxenune BekTopa o TpéM HEeKOMIUIAHApHBIM BekTopaM. IIpaBuio mapannenenunena. Pemenne 3anad, cBA3aHHBIX
C MPUMEHEHUEM NPaBUII ICHCTBUN ¢ BeKTopamu. [IpsiMoyroipHas cucteMa KOOpAuHaAT B NpocTpaHcTBe. KoopauHaTh
BekTopa. IlpocTeilive 3agaun B KoopAuHATaxX. YTon MexAy Bekropamu. CKalspHOE MNPOU3BEICHUE BEKTOPOB.
Bobuncrienne  yrioB MexIy TPSAMBIMH M IUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIH METOA TPH  PELICHUH
reOMETPUUYECKHX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATBI

JImaHOCTHBIE pe3ynbTaThl OCBOSHHS MTPOTPaMMBI yaeOHOTO peameTa «MaTeMaTrukay XapaKTepU3yrTCs:

I'paiknaHckoe BocnmuTaHue:

c(hOpMHPOBAHHOCTHIO TPAXKIAHCKOW MO3UIHMH OOYYaIOMmIerocsi KaK aKTHBHOTO M OTBETCTBEHHOTO WieHa
POCCHHCKOTO OOIIEeCTBa, MPEICTAaBICHHEM O MaTeMAaTHYeCKHX OCHOBaX (DYHKIMOHHWPOBAHUS PA3NAUHBIX CTPYKTYP,
SBIIEHUH, TpOUENyp TPaKIAHCKOro o0mecTBa (BBIOOPHI, OMPOCHI M Tp.), YMEHHEM B3anMOCHCTBOBATH C
CONMAJIFHBIMU MHCTUTYTAMH B COOTBETCTBUH C WX (DYHKITUSIMHU U Ha3HAUCHHUEM.

IlaTpuoTuyeckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTHIO POCCHMCKONW TPaKIAHCKOW HMIEHTHYHOCTH, YBRXEHHS K TPOILIOMY W HACTOSIIEMY
POCCHUICKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHHEM K JOCTHXKEHHUSM POCCUMCKHX MAaTEeMaTHKOB U POCCUHCKOM
MaTeMaTHYeCKOW MIKOJIBI, K ICTIOI30BAHUIO ATHX JOCTIKEHUH B PYTUX HAyKaX, TEXHOJIOTHUSX, C(hepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOT0 BOCIIUTAHMS:

OCO3HAaHWEM JIYyXOBHBIX IIEHHOCTEH POCCHIICKOTO Haponaa; c(hOpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHW,
STHYECKOTO MOBENEHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTIKEHUN HAYKH U JeSTeNIbHOCTBI0 YIEHOTO;
OCO3HaHWEM JIMYHOTO BKJIA[[a B IIOCTPOCHHUE YCTOMIUBOTO Oy TyIIETO.

JcreTnYecKoe BOCIIMTAHME:

ACTETUYECKUM OTHOIICHHEM K MHPY, BKIIIOUasi ICTETUKY MaTEMaTHIECKUX 3aKOHOMEPHOCTEH, 0O BEKTOB, 3a/1a4,
pelIeHn, paccyXIeHHH; BOCIPUAMYHBOCTHIO K MATEMATHIECKUM acIlleKTaM Pa3INIHbIX BUIOB UCKYCCTBA.

Du3znyecKoe BOCIUTAHHUE:

c(hOpMHPOBaHHOCTHIO YMEHHUS NMPHUMEHSATh MaTeMaTHYeCKHe 3HaHWS B MHTEpEcax 3J0pPOBOTO M 0e301acHOTro
o0pa3a JXKM3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JIOPOBBIO (370pOBOE MHUTaHUE, COATAaHCUPOBAHHBIN PEXKUM
3aHSATHH W OTABIXa, pPEryJspHas (Qu3uveckas aKTUBHOCTB); (DPH3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHITHAX
CIIOPTUBHO-03I0POBUTEIEHON e TETFHOCTHIO.

TpyaoBoe BociuTaHue:

TOTOBHOCTBIO K TpPYyAy, OCO3HAaHWEM IIEHHOCTH TPYAONIOOWA;, WHTEPECOM K pa3iaudHeM chepam
po(heCCHOHANBHON JEeSITeNbHOCTH, CBS3aHHBIM C MaTeMaTHKOW W €€ TPWIOKEHHUSIMH, YMEHHEM COBEpIIaTh
OCO3HaHHBIA BBIOOP Oyaymiel mpodeccuu W peaTn3oBBIBATH COOCTBEHHBIE KM3HEHHBIE IUIAHBI, TOTOBHOCTHIO H
CIOCOOHOCTBIO K MATEMAaTHIECKOMY 00pa30BaHUIO U CaMO00Pa30BaHMIO HA MTPOTSHKEHUN BCEH KM3HH, TOTOBHOCTBIO K
AKTUBHOMY YYacCTHIO B PEIIEHUH MMPAKTHIECKUX 33/1a4 MaTEMaTHUECKOW HATIPABIICHHOCTH.

IKOJIOTHYECKOe BOCTIUTAHUE:

c(hOpMUPOBAHHOCTHIO  DKOJIOTUYECKOW KYJNBTYphl, TOHHMAaHUEM BIASHUS COIHAIHHO-3KOHOMHYECKUX
MIPOIIECCOB HA COCTOSIHUE MPHUPOJHON M CONMAIBHOW Cpeibl, OCO3HAHHEM TIO0AIBHOTO XapakTepa 3KOJOTHYECKUX
mpoOJieM; OpHEHTAaIlel Ha NpUMEHEHHEe MaTeMaTW4YeCKHX 3HAHWW IS pemieHus 3aj]ad B OOJAacTH OKpY’Karollen
CpeIIbl, TUTAHUPOBAHUS TIOCTYIIKOB M OIICHKH MX BO3MOXHBIX ITOCIIEACTBHN AJISi OKPYKAIOIIEH Cpellbl.

LenHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBaHHOCTHI0O MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKH U
0O0IIIECTBEHHOW NPaKTHKH, TOHNMAaHUEM MaTEMaTHIECKON HayKH Kak cepbl 4eJI0BEUECKOU JIEATEIbHOCTH, STAIloB €€
pa3BUTUS W 3HAYUMOCTH [UISI Pa3BUTHS I[MBHWIIM3AIlMU; OBJIAJECHHEM S3bIKOM MAaT€MaTHKH W MaTeMaTHYeCKOH
KyJIbTYpOM Kak CpPEACTBOM IIO3HAHHUS MHPA; TOTOBHOCTBHIO OCYIIECTBIISITH MPOEKTHYIO U HCCIEIOBATEIbCKYIO
JIeSITEIbHOCTh WHAUBHU/yaIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MertamnpenMeTHble pe3ysbTaThl OCBOCHHUS MIPOTPaMMBI yU4eOHOro mpeaMeTa «MaTeMaTukay XapaKTepu3yrTcs
OBIIQICHUEM  YHUBEPCAIBHBIMH  HOZHAGAMENAbHBIMU  OCUCBUAMU,  VHUBEPCATbHBIMU — KOMMYHUKAMUGHBIMU
OeticmeUsMU, YHUBEPCATIbHLIMU PE2YISIMUBHBIMU 0ClICTNEUSMU.



1) Yuueepcanvuvie noznasamenvhuvle oeticmeus, obecneuusarom opmuposanue 6A308bIX KOSHUMUBHBIX
npoyeccos obyuaruuxcs (0ceoenue Memoo08 HO3HAHUA OKPYIHCAOWe20 Mupa;, npuMeHeHue J102UYecKUXx,
Ucced08amenbeKux onepayuil, ymeHutl pabomams ¢ ungopmayuetr).

Ba3oBble Jlornyeckue aeiicTBus:

® BBISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHbBIE MPU3HAKH MAaTEMATUYECKHUX OOBEKTOB, MOHSITHH, OTHOIICHHN
MEXIy MOHATUAMHU; (OPMYIHPOBATH OINpPEAENCHUS IMOHATHH; YCTaHABIWBATh CYIIECTBEHHBIA MPU3HAK
KJTACCH(MKAIIIH, OCHOBAHUS TSI 000OIIEHNS U CPaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHAIIH3a,

® BOCIIPHHAMATh, (OPMYIHPOBaTh M TPeoOpa3OBBIBATh CYXACHUSA: YTBEpAUTEINbHBIE W OTpPUIATENHHBIE,
eMHUYHBIE, YACTHBIE U OOIIIHE; YCIOBHBIE;

® BRISIBIISITh MaTEeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHBOpeurss B (hakTax, HJaHHBIX,
HaOMIONEHMSIX W YTBEPXKIEHUSAX; TNpeIiaraTb KPUTEPUH Ui BBIABICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUMIA;

® /[eJaTh BBIBOJBI C HCIIONB30BAaHWEM 3aKOHOB JIOTHKH, IEIYKTUBHBIX M WHAYKTUBHBIX YMO3aKIIOYEHHH,
YMO3aKJIFOUCHUH IO AaHAJIOTUU;

® MPOBOJNTHh CAMOCTOSTENBHO JOKa3aTelIhCTBA MATEMATHUECKUX YTBEPXKIACHHN (IpSMBIE M OT MPOTHBHOTO),
BEICTpaMBaTh AapryMEHTAlMIO, TPUBOAWTH TPHUMEPHl M KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CYXKICHHSI U BHIBOJIBL;

® BEIOMpaTh crioco0 pemieHus y49eOHOW 3amadn (CpaBHHUBATh HECKOJNBKO BApHUAHTOB pEIICHUS, BBIOMPATH
HanboJee MOIXOMSIINN C YIETOM CaMOCTOSITETTFHO BEIIEJICHHBIX KPUTEPHUER).

Ba3oBble uccienoBaTe/ibCKue AeiCTBUS:

® HCIIOJIB30BaTh BOMPOCHl KaK WCCIEAOBATENbCKHA HMHCTPYMEHT TIO3HaHUS; (DOPMYyIHPOBaTh BOIPOCHI,
¢uKcHpyIOIie TTPOTUBOPEUHe, MPOOIEeMy, YCTaHABINBATh MCKOMOE W JaHHOE, ()OPMHUPOBATH THUIOTE3Y,
apryMEeHTHUPOBAThH CBOIO MTO3UIINI0, MHEHHE,

® MPOBOJUTh  CAMOCTOSITENTFHO  CIUIAHUPOBAaHHBIA  JKCIIEPUMEHT, HCCIENOBAaHHE M0  yCTaHOBIICHHUIO
OCOOCHHOCTE MAaTeMaTH4ecKoro OOBEeKTa, SBIEHHS, IMPOIEcCca, BBISBICHUIO 3aBHCUMOCTEH MEXIY
00BeKTaMU, SIBICHUSIMH, MTPOIECCAMI;

® CaMOCTOATENEHO (POpMyIHpoBaTh OOOOIIEHWS W BBIBOABI IO pPE3yNbTaTaM IPOBENEHHOTO HAOIIOJICHHUSA,
WCCIIEIOBAHNS, OLIEHUBATH IOCTOBEPHOCTD MOMyYEHHBIX PE3yIbTATOB, BEIBOJAOB U 0000IICHHUH;

® MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBLIBHTaTh MPEATIONOXKEHHUS O €r0 Pa3BUTUU B
HOBBIX YCIIOBUSIX.

PaGora ¢ nundopmanueii:

® BBISIBIIATH Ie(DUIIUTHI MHPOPMAIINH, TaHHBIX, HEOOXOJUMBIX JUIsl OTBETA Ha BOIIPOC U [Tl PEIICHUS 3a/1a4H;

® BEIOMpaTh WHPOPMAIMIO W3 KCTOYHWKOB PA3IMYHBIX THUIIOB, aHAIM3HPOBATh, CUCTEMATU3UPOBATH W
WHTEPIPETUPOBATH NHPOPMAIIHIO PA3IMYHBIX BHIOB U (JOPM MIPECTABICHUS;

® CTPYKTYpHUPOBaTh HHPOPMAIIHIO, MTPEJICTABIATE €€ B Pa3IMUHBIX (OpPMax, HILTFOCTPUPOBATH IpadyUIecK;

® OI[EHUBATh HAJEKHOCTh HHPOPMAIIUH IO CAMOCTOSTENFHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvhvle KOMMYHUKAmMUBHbLE 0CUCMBUs, 00eCneuusaiom copMupoSaHHOCIb COYUATbHBIX HABLIKOG
ooyuarowuxcs.

Oowmenmne:

® BOCIIPHHAMATH U ()OPMYITUPOBAThH CYXKACHUS B COOTBETCTBUH C YCIOBHUSAMU U LEISIMH OOIIEHUS; ICHO, TOYHO,
TPaMOTHO BBIpaXXaThb CBOIO TOYKY 3PEHHS B YCTHBIX W MUCHMEHHBIX TEKCTaX, aBaTh MOSCHEHHS IO XOIy
peleHns 3a1a4l, KOMMEHTUPOBATD HOJTY4YEHHBII pe3ynbTaT;

e B X071¢ 00CY>KACHHUS 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXJaeMOH TeMbl, MPOOIEeMBl, pelaeMoil 3agayu,
BBICKa3bIBaTh W1, HALIEJICHHBIE Ha MOMCK PELICHNUS; CONOCTABISATH CBOH CYKACHHS C CYKIECHHSAMHU APYTHX
YYaCTHMKOB JHajiora, OOHapyXuWBaTb pa3jIMuMe W CXOJCTBO IO3MLIUH; B KOPPEKTHOH Qopme
(bopMyIupoBaTh Pa3HOIIACHs, CBOM BO3PAXKEHUS,;

® [IPEJICTABIATh PE3YyJIbTAaThl PEUICHUS 3aJadyd, SKCIEPUMEHTa, HCCIEAOBAHHS, IMPOEKTa; CaMOCTOSTEILHO
BBIOMpATH (hOpMAaT BHICTYIUICHUS ¢ YUETOM 3ajay MPe3eHTAM 1 OCOOCHHOCTEN ayAUTOPHH.

CoTpyaHnyecTBo:

® IOHMMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMaHIHONH M WHAWBUAYAIbHON pabOTHl MPH pEIICHUN yYeOHBIX
3a1a4; NPUHUMATh LIENb COBMECTHOW AEATENILHOCTH, IUIAHUPOBAaTh OPraHM3allMI0 COBMECTHOM padoThl,



pacrpeiensaTh BUABI padoT, TOTOBApHUBATHCS, OOCYKIATh MPOIIECC M PE3yabTaT paboThl; 0000IIaTh MHEHUS
HECKOJBKHX JIIONICH;
® y9acTBOBaTh B TPyNHOBBIX (popmax paboTel (00Cyx)aeHus, 0OMEH MHEHHH, «MO3TOBBIE IITYPMBI» U WHBIE);
BBITIONHATH CBOKO YacTh pabOTBI M KOOPAMHHUPOBATH CBOW [EHCTBHS C OPYTMMH YIEHaMH KOMaHIIbI;
OIICHWBATh KA4e€CTBO CBOETO BKJIA/a B OOMIMI MPOAYKT IO KPUTEPHSIM, CHOPMYITUPOBAHHBIM yYaCTHHKAMHU
B3aUMOJICHCTBUS.
3) Vuusepcanvnvie pecynsmuenvie Oelicmeus, obecneuusaiom GopmMuposaHue CMuICI08bIX YCMAHOBOK U
JHCUSHEHHBIX HABBIKOG TUYHOCIU.
Camoopranu3aums:
COCTaBIIATH IJIaH, AITOPUTM PEIICHUS 33/1a4H, BEIOMPATh CITOCO0 PemIeHus ¢ yIETOM UMEIOIINXCS PeCypCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YIETOM HOBOU
nH()OpMAaITHH.
CaMOKOHTPOJIb:
® BJa/IeTh HAaBBIKAMH ITO3HABATENBHON pe(IeKCHH KaK OCO3HAHHSA COBEPIIACMBIX NEHCTBUI M MBICIHTEIHHBIX
MPOIIECCOB, WX Pe3yJIbTaTOB; BIAJETh CIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOIS TpOIecca W pe3ylbTaTa
pelIeHns: MaTeMaTHIeCKOl 3a/1a4m;
® IPEBUACTh TPYIHOCTHA, KOTOpPHIE MOTYT BO3HHUKHYTh NpPH pENICHWW 3aJadd, BHOCHUTh KOPPEKTHUBHI B
JIESITEIbHOCTh HAa OCHOBE HOBBIX 0OCTOSITENHCTB, JAHHBIX, HAMIEHHBIX OIUOOK, BEISIBICHHBIX TPYIHOCTEH;
® OIICHWBATh COOTBETCTBUE Pe3yJIbTarTa IeNId U YCIOBUAM, OOBACHATH MMPUUNHBI TOCTIKEHUS WA HEIOCTHKCHHS
PE3yIbTaTOB ACSITENFHOCTH, HAXOUTH OINOKY, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIbTATBI
10 KJIACC

OnepupoBath NOHATHUAMH: TOUYKA, MIPSIMasi, IFIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUH U CIECACTBHS U3 HUX NIPU PELICHUU F€OMETPUYECKHX 3a1ad.

OnepupoBaTh MOHATUSAME: APAIIETLHOCTD U MEPIEHANKYIPHOCTD NPSAMBIX U IFIOCKOCTEH.

KrnaccudpuurpoBaTh B3auMHOE PacloioKeHNUE NPSIMBIX U IFIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBath MOHATUSMHU: JABYTPAHHBIN Yrojl, TPaHM IBYTPaHHOIO yria, peOpo ABYIPaHHOTO yIJia; JTUHEHHBIN
yroJl IByTrpaHHOIO yIjia; rpajycHas Mepa JBYIpPaHHOTO yIia.

OnepupoBarh TOHATHUSMH: MHOTOTPAaHHMK, BBINYKJIBIA M HEBBIIYKJIBIH MHOTOTPAaHHHK, 3JIE€MEHTHI
MHOTOTPaHHHUKA, [TPAaBUIbHBIA MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BUABI MHOTOI'PAaHHUKOB (TUpaMH/a; IPU3Ma, IPSIMOYTOJIBHBIA Napajuiesenunes, Kyo).

KnaccupuurpoBaTb MHOTOIpaHHUKH, BBIOMpas OCHOBaHUS ISl KiaccH(UKAUK (BBIIYKIIBIE M HEBBITYKIIbIE
MHOTOT'PaHHUKH; PaBUIIbHbIE MHOT'OI'PAaHHUKH; IPSIMbIE Y HAKJIOHHBIE IPU3MBI, MTapajlieNIeIUIICAbI).

OnepupoBaTh MOHATUSAME: CEKYIIast INIOCKOCTh, CEYCHHE MHOTOTPaHHHUKOB.

OOBACHATH NPUHLIHMITBI IOCTPOSHUSI CEUEHHUH, UCTIONb3Ysl METO/I CIICHOB.

CTpouTh ceueHus] MHOTOTPAaHHUKOB METOAOM CJIE/IOB, BBIIONHATh (BBIHOCHBIE) IVIOCKHE YEPTEKH U3 PUCYHKOB
NPOCTHIX 0OBEMHBIX QUTYDP: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3agaum Ha HaxXOXKACHUWE TEOMETPUYECKMX BEIMYMH IO O0paslaM WM ajJropuTMaM, NPUMEHSS
W3BECTHBIE AHATUTUYECKUE METOABI IIPH PEIICHNN CTaHJAPTHBIX MaTeMaTHUECKUX 3a7a4 Ha BBIUYMCICHNUE PacCTOSHUM
MEXly IByMs TOUKaMH, OT TOUKHU J0 MPAMOM, OT TOUKHU J0 TUIOCKOCTH, MEXKAY CKPEUIUBAIOIIMMUCS IPSIMBIMH.

Pemate 3agaum Ha HaXOXKACHUWE TEOMETPUYECKMX BEIMYMH IO O0paslaM WM ajJropuTMaM, NPHUMEHSs
M3BECTHBIC AHAJUTHYECKHE METOIbl NPU pEIICHHH CTaHAAPTHBIX MaTeMaTH4YeCKUX 3aJad Ha BBIYUCIICHHE YTJIOB
MEXly CKPEIMBAIOIUMUCS MPSAMBIMH, MEXKIY IPSIMOH U IIIOCKOCTBIO, MEXKY IIIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Borancnate 00bEMBI M IIJIOIIAAM MOBEPXHOCTEH MHOTOTPaHHHUKOB (MIpH3Ma, MUPaMUAa) ¢ NPUMEHEHHEM
(hopMyIT; BEIYUCIATH COOTHOLICHHS MEKAY IJIOMIASIMHA IOBEPXHOCTEH, 00bEMaMu MMOJ0OHBIX MHOTOIPAaHHUKOB.

OneprupoBaTh MOHATHAMU: CUMMETPHUS B IMPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTH CUMMETpPHU; LIEHTpP, OCh U
TUIOCKOCTb CUMMETPHHU (PUTYPBHIL.



W3Bnekatp, mMpeoOpa3oBhIBaTh M HHTEPIPETHPOBATh MH(POPMAIHIO O MPOCTPAHCTBEHHBIX T€OMETPHUECKUX
(urypax, mpeacTaBIeHHYIO Ha YepTeXax U PUCYHKaX.

IIpumensTs TeomMeTpudeckre (pakThl UIA PEHICHUS CTEPEOMETPUIECKUX 3a/1ad, MPEAIONIaraloinX HECKOIbKO
IarOB pPEIIeHNs, €CIIN YCIIOBHUS MPUMEHEHHS 3a]JaHbl B SIBHOU (hopMe.

[IpuMeHsATh mpoCTelIIe MPOTrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI TIPH PEIICHUN
CTepEeOMETPHYECKUX 3a/1a4.

[IpuBoUTE TpUMEPHl MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH B IMPHUPOJE W KU3HHU, PAaCMO3HABATH IPOSIBICHUE
3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh OMyYeHHBIE 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATh PealbHBIE CUTYallll W MPUMEHATh U3yUeHHBIE
MOHATHS B IPOIIECCE TOWCKA PElIeHUs] MaTeMaTH4ecKu C(HOPMYJIMPOBaHHOW MPOOIEMBI, MOAETHPOBATh PEATbHBIC
CUTYaIlMH Ha S3BIKE T€OMETPHUH, UCCIIEA0BATH MIOCTPOCHHBIE MOJIENIH C UCIIOJIH30BAHHEM T€OMETPHUIECKUX MMOHATHN H
TEopeM, ammapara anreOpsl; peraTh MpakTHIeCKHe 3aa9H, CBSI3aHHBIE C HAX0XKIEHUEM T€OMETPHUYECKUX BEITHYNH.

11 KJIACC

OnepupoBaTh HOHATHAMH: LWIMHAPUYECKAs MOBEPXHOCTh, O0Opasyrolve IMIHHIPUYIECKON MOBEPXHOCTH;
LITHHIP; KOHMYECKask IOBEPXHOCTb, 00pa3yolie KOHUIECKOI MOBEPXHOCTH, KOHYC; C(hepruiecKasi HIOBEPXHOCTb.

PacrioznaBath Tena BpamieHus (MAIMHIP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJ BPaIllCHHUS.

KnaccudummpoBats B3anMHOE paciioiokeHne cepsl U TIOCKOCTH.

OnepupoBaTh MHOHATHUAMM: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTA, BBICOTA CErMEHTA; IIApOBOM CIIOH,
OCHOBAHUE LIAPOBOTO CJI0S1, BEICOTA MIAPOBOTO CIIOST; IIIAPOBOH CEKTOP.

Borancnate 06bEMBI 1 TUIOMAN IOBEPXHOCTEH TEJI BPAILEHUS], FEOMETPUUYECKHUX TEJI C IPUMEHEHHEM (popMy.

OnepupoBarh MOHATUSMH: MHOTOTPaHHUK, BIUMCAaHHBIH B cdepy M omucaHHbI OkojJo cdepsl; chepa,
BIIMCAaHHAasl B MHOTOI'PaHHUK WJIH TEJIO BPAILCHHS.

BbI4uCIIATE COOTHOIIECHUS MEXIY IUIOLIAISIMH [TIOBEPXHOCTEH M 00bEMaMy OAOOHBIX TEl.

N300paxats n3ydaeMble GUTYpbI OT PYKH U ¢ IPUMEHEHHEM IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BrimonHATE (BBIHOCHBIE) IUIOCKHE YEPTEKU W3 PUCYHKOB INMPOCTHIX OOBEMHBIX (DUTYpP: BUI CBEPXY, COOKY,
CHM3Y; CTPOUTH CEUEHHUSI TEJ BPAIICHUS.

W3Biekarb, MHTEPIPETUPOBATE M NPeoOpa3oBbIBATh MH(GOPMALMIO O NPOCTPAHCTBEHHBIX TI'€OMETPHUYECKHX
(urypax, npeiCcTaBICHHYIO HA YEPTEKaX U PUCYHKAX.

OnepupoBath MOHITHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATE 1efcTBUS CIIOXKEHUSI BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOKEHHSI BEKTOPA HA YUCIIO, OOBICHSITD,
KaKMMH CBOMCTBaMH OHM 00JIaaIOT.

[TpuMeHsATH IpaBUIIoO NapaJUIeTIeUIIe .

OnepupoBarh MOHATUSMU: JIEKapPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpPA, PABEHCTBO
BEKTOPOB, KOOPAMHATHI BEKTOpA, YrOJl MEXIY BEKTOpaMH, CKISIPHOE NMPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIIJIaHApPHbIE BEKTOPHI.

Haxonuth cymMMy BEKTOPOB W MpPOHM3BEIEHHE BEKTOpa Ha YHCIO, Yrojd MEXIy BEKTOpaMH, CKaJsipHOE
NPOU3BENICHHUE, PACKJIAABIBATE BEKTOP 10 ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh IJIOCKOCTh YPAaBHEHHEM B IEKapPTOBOM CHCTEME KOOPAMHAT.

[IpumeHsTH TeOMETpUUECKHE (AaKTHI AJsl PELICHUs] CTEPEOMETPUUYECKUX 3a/1ad, MPEANoIaraloniX HECKOIbKO
IaroB PELICHUs, €CITU YCIOBUS IPUMEHEHHS 3aaHbl B SIBHOH (opMe.

Pemate npocTeiinye reoMeTpuUecKue 3a4a41 Ha IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/A.

Pemrate 3a1aun Ha JOKA3aTENBCTBO MAaTEMATUYECKUX OTHOLICHUN M HAXOXIEHHE F€OMETPHUYECKUX BETUUUH 110
o0pa3uam Uil anropuTMam, IPUMEHsIST U3BECTHBIE METO/IbI IIPH PEILICHUN CTAHAAPTHBIX MaTEMAaTHYECKHX 3a/1a4.

[IpumensTH MpoCTEiilNe MPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHKAIMOHHBIE CUCTEMBI TIPH PEIICHUN
CTEPEOMETPHUYECKHX 3a/1a4.

[IpuBoANTH TpUMEPBHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B NPHUPOJE M KU3HH, Paclo3HaBaTh NPOSIBICHHE
3aKOHOB T'€OMETPHUHU B HCKYCCTBE.



IIpuMeHsSTh OMyYeHHbIE 3HAHUA Ha MPAKTHKE: aHAIM3UPOBATh PeabHBIC CUTYAllMd M MIPUMEHSATh U3yUCHHbIE
MOHATHS B IPOLIECCE TOWCKA PElIeHUs] MaTeMaTH4ecKu Cc(HOpPMYIMPOBaHHOW MPOOJIEMBI, MOAETHPOBATh PEATbHBIC
CUTYaIlMH Ha S3BIKE T€OMETPHUH, UCCIIEA0BATh IIOCTPOCHHBIE MOJIEIH C WCMOIb30BAHIEM T€OMETPUIECKHUX MMOHITHN H
TEeopeM, ammapara anreOphl; pemaTh IpakKTHYecKue 3a/Jadi, CBI3aHHBIE C HaXOXICHUEM T'€OMETPUYECKUX BEIHYNH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmmuecTBO yacos
Ne HaumeHoBaHue pa3aesioB u DyeKTpoHHBIE (LM (PpPOBLIE)
KonTpoabubie IpakTH4yeckne
n/m | TeM MPOrpaMMblI Bcero o0pa3oBaTeJibHBIE Pecypchl
padoTsI padoThI
1 BEeACHHE B CTEPCOMEThIIO 1 bubmuoreka LIOK
B HHC B CT MCTpPHU
A P P 0 https://m.edsoo.ru/1c209e37
[IpsiMble U MJIOCKOCTH B
5 MIPOCTPAHCTRBE. 19 1 bubnuoreka [IOK
[MapanaeasHOCTh IPAMBIX U https://m.edso0.ru/1c209e37
IJIOCKOCTEN
3 [lepneHANKYISIPHOCTh 12 bubmmorexa [IOK
OPSMBIX U TNIOCKOCTEH https://m.edsoo.ru/1c209e37
4 VIIbl MEeX Y NPSMBIMH U 10 1 Bbubnuoreka LIOK
IUIOCKOCTSIMU https://m.edso00.ru/1c209e37
bubmuoreka IIOK
> Muororpatiitici 11 1 https://m.edsoo.ru/1c209e37
n Bubnunoreka [IOK
6 OObEMbI MHOTOTpaHHITKOB 9 ! https://m.edso00.ru/1c209e37
7 [loBTOpEHUE: cCeueHus, 4 L Bbubnuorexa LIOK
PacCTOSIHUS U YTITBI https://m.edso0.ru/1c209e37
OBLIEE KOJIMYECTBO HACOB 68 5 0

[1O0 ITPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

HaumeHnoBanue KoauyecTBO YacoB

Ne DyekTpOoHHBIE (I (POBDBIE)
pas3iesioB U TeM KonTpoabHbIie

n/n Bcero IpakTuyeckue padoTel | 00pazoBaTejbHbIE PeCypPChI
nmporpaMmMbl padoThbI

1 Tena BoaLe bubaunoreka [JOK

714 Bpatier 12 https://m.edso0.ru/1¢c209e37
bubnunorexa LIOK

2 ..

OOnemr Ten 3 1 https://m.edsoo.ru/1c209e37
B
3 KS;(TOE;I;;H 5 bubmunorexa LIOK
pA 10 1 https://m.edsoo.ru/1c209e37
MIPOCTPAHCTBE
IToBTOpEHUE,

4 00001IeHHE, ; 1 bubnmoreka IJOK
CUCTEMATHU3ALIUA https://m.edsoo.ru/1c209e37
3HAHUMN

OBUIEE KOJIMYECTBO
34 3 0

YACOB I1O ITPOT'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N KosmmyecTBo yacos Nara DIeKTPOHHbIE HH(PPOBLIE
] T
Tema ypoka KoHTpo/bHbIe IIpakTH4yeckue o0pa3oBaTesIbHbIE
n/n Bcero H3y4eHHs
padoTsI padoThI pecypcehbl
OCHOBHBIC TOHSATHS
CTEepEeOMETPHH: TOUKA,
npsiMasi, TIOCKOCTb,
1 npoctpaHcTBo. [IpaBuna L bubmmnoreka [HOK
HU300paKEHUS Ha PUCYHKAX: https://m.edsoo.ru/aecc77cd
p pucy
M300pakeHUs TUIOCKOCTEH,
MapauIeIbHBIX MPSIMBIX
(0Tpe3KoB), CepeUHBI OTPE3Ka
ITonsTHA: nEepecekaromuecs
Bubnunorexa [JOK
2 IJIOCKOCTH, TIEPECEKAIOIINECS 1 h
https://m.edsoo.ru/2d8a9c99
MpsiMast ¥ TNIOCKOCTh
[onsTrs: nepecekaronuecs
bu6mmoreka IJOK
3 IJIOCKOCTH, TIEPECEKAIOIIHECS 1 1
https://m.edsoo.ru/db685e73
HpSIMaH U INIOCKOCTh
3HAKOMCTBO C
MHOTOTPaHHUKAMH,

4 n300pakeHue 1 bubmuoreka IJOK
MHOTOTPaHHUKOB Ha https://m.edsoo.ru/a63959ed
PUCYHKaX, Ha TIPOCKITMOHHBIX
YyepTexax
Hauansabie cBeneHus o Kkyoe

R Bbubnunorexa IJOK

5 U IUpaMUJE, UX Pa3BEPTKU U 1 1

moxenu. CeueHns

https://m.edsoo.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

MHOT'OI'PaHHUKOB

HavanbsHbie cBefieHUs 0 KyOe
U TIMpaMuJie, X Pa3BEPTKU U
Mojenu. CeueHust
MHOTOTPaHHUKOB

butmuoreka [IOK
https://m.edsoo.ru/3d8ffd32

[Toustue 00
aKCHOMAaTHYECKOM
MOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHH H
CIIEICTBUSA U3 HUX

bubmuorexa LIOK
https://m.edsoo.ru/Occ5c4fe

IToustue 00
AKCHOMAaTHYECKOM
MMOCTPOCHUHU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPHH H
CJICACTBUA U3 HUX

bubnmnoreka IJOK
https://m.edso0.ru/239c8ch4

ITousitue 00
aKCHMOMAaTHYECKOM
MOCTPOCHUU CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPHUU U
CIIEICTBUS U3 HUX

butmoreka [IOK
https://m.edso00.ru/65c6b106

10

[Tousitue 00
aKCHOMAaTHYECKOM
MOCTPOCHUU CTEPEOMETPHU:
aKCHOMBI CTEPEOMETPHUU U
CIICJICTBHS U3 HHUX

bu6mmoreka IJOK
https://m.edsoo.ru/258fc245

11

B3aumnoe pacnonoxxenue
MPSIMBIX B MTPOCTPAHCTBE:!
nepeceKarolmecs,
napajjieiabHble U

bu6mmoreka IJOK
https://m.edsoo.ru/1a2520f6



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6

CKpCHIUBAIOIIUECCA MIPAMBIC

[MapanneasHOCTh MPSAMBIX U
IUTOCKOCTEH B IPOCTPAHCTBE:

bubmuoreka [IOK

12 HapaIIIETBHAIC IPAMBIC B https://m.edsoo0.ru/93ad36b3
MIPOCTPAHCTBE;
HapajIeIbHOCTh TPEX NPSMBIX
[TapanneasHOCTh NPSAMBIX U
13 IJIOCKOCTEN B MPOCTPAHCTBE:! bubmmoreka [HOK
[MapamienbHOCTh MPSIMON U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 Yribl ¢ cOHaNpaBiIE€HHBIMU Bbubanoreka [JOK
CTOpOHAMHU https://m.eds00.ru/9f4071b9
15 Yron Mexay NpsIMbIMU B bubmmnoreka [HOK
HPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yroa Mexay npsAMbIMH B bu6imoreka [IOK
HPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapajuienbHOCTb MIIOCKOCTEM: bu6mmotexa [IOK
napaiienbHbIe MIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapamuIenbHbBIX bubmuoreka [{OK
ILUIOCKOCTEMN https://m.edsoo.ru/e504d656
[Ipocreiimue
19 MPOCTPAHCTBEHHBIE (UTYPHI bu6mmotexa LIOK
Ha TUIOCKOCTH: TETPa’p, KyO, https://m.edso0.ru/4a28dc02
napaJuleenuIe
butmmoreka [IOK
2 I i
0 OCTPOCHIE CCaCHIH https://m.edsoo.ru/1d434dO0f
21 ITocTpoenune ceuenuit bubmoreica LIOK

https://m.edsoo.ru/ec26fe5d



https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d

Kontponbhas pabota no Teme
"[IpsiMBbIe ¥ TUTOCKOCTH B

butmuoreka [IOK

22 HPOCTPAHCTBE. https://m.edsoo.ru/9a0a9e56
[NapamieabHOCTh NPSMBIX H
IIockocrei"”
IleprieH UKy ISIPHOCTD IPSIMOU
93 U TUIOCKOCTH: bubmuoreka [IOK
HEePICHANKYJISIPHBIC TPSIMBIC B https://m.edsoo.ru/b19f6a5d
MPOCTPAHCTBE
IT
PHICHARIYILP https://m.edsoo.ru/0ac11c95
IUIOCKOCTH
IT
PHCHIHKY AP https://m.edso0.ru/ba545966
IUIOCKOCTH
26 Hepm:aK ; oc oi butmmoreka [IOK
TIICPIICHIN SPHOCTU IIPSIMON
PHCHARIYIHP p https://m.edsoo.ru/f85bfc46
U TUIOCKOCTH
IT
27 nep H;:}?KI/IK JIIPHOCTH IPSIMOI bubmorexa HOK
PHCHAMIKYIAD p https://m.edsoo.ru/79165d15
U IUIOCKOCTH
T N
%6 | nepnonmmyspro BuGimorera LIOK
PHICHAMIYIVIP https://m.edso0.ru/635¢5087
IUIOCKOCTH
T N
20 | nepnesmcynpro BuGorera LIOK
PHCHAHIYIHP https://m.edsoo.ru/bd3745f8
IUIOCKOCTH
30 Teopema o npsimoii bubmuoreka ITOK



https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8

MEePIEeHANKYIAPHON
IUIOCKOCTH

https://m.edsoo0.ru/7d18834b

[Nepnennukymnsp u
HaKJIOHHBIE: PACCTOSIHUE OT

bu6 OK
31 TOYKH JI0 TIJIOCKOCTH, nommorexa I
PACCTOSHHE OT IPAMOF 710 https://m.edso0.ru/33c477d3
TUIOCKOCTH
[lepnenaukynsp u
HAKJIOHHBIC: PACCTOSHUE OT
buo6 OK
32 TOYKH JI0 IJIOCKOCTH, nomotexa I
paCCTOSHHE OT TIpAMO 110 https://m.edsoo.ru/66fefadd
TIOCKOCTH
Ilepnenauxyisp u
HAKJIOHHBIE: PACCTOSHHUE OT
buo6 OK
33 TOYKH JI0 IIJIOCKOCTH, ubmaorexa L
PACCTOSHHE OT MPAMOi 110 https://m.edsoo.ru/a5b7b8e3
TOSIHHE OT MPSMOH I
IJIOCKOCTH
[eprieruKysip u
HAKJIOHHBIC: PACCTOSHUE OT
buo6 OK
34 TOYKH JI0 TIJIOCKOCTH, uomorexa [
PACCTORHNE OT MpAMOH 10 https://m.edsoo.ru/dbee22bc
IIOCKOCTH
35 VY16l B IPOCTPAHCTBE: YToil bubmuoreka [{OK
MEX/Ty IPSMOIl U TIIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JByrpaHHbIi yroJ, JUHEWHBII bu6mmotexa [{OK
yroJl IByTrpaHHOro yria https://m.edsoo.ru/5faOb3ce
BYTI'PAaHHBIN YTroOJl, IMHCHHBIN noIroTeKa
37 YrPaHHbIH Y MBI Bu6 OK

yroJl IByTrpaHHOro yria

https://m.edsoo.ru/c7c777ed



https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

[lepneHANKYISIPHOCTH
TJIOCKOCTEM: MpU3HaK

bubmmoreka [JOK

38
HEePIECHANKYSIPHOCTH JIBYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEN
[TepnieH IUKYISIPHOCTD
IJIOCKOCTEH: TIPU3HAK bubmoreka [{OK
39
NEePIEHIUKYISPHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEN
IlepnenauKyJISIPHOCTD
40 IJIOCKOCTEN: MPU3HAK bubmmnoreka [HOK
HEPICHANKYIISIPHOCTH JIBYX https://m.edsoo.ru/ba75dc57
IJIOCKOCTEN
A1 Teopema o Tpéx Bbubaunoreka [IOK
HEePIEHINKYJISIPax https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx bu6imoreka [IOK
NEePICHTUKYISpaxX https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx bu6imoreka [IOK
HEePIEeHANKYJISIpax https://m.eds00.ru/9f246736
KonrtponbHas pabota 1o
| e
" g https://m.edso0.ru/5b971ef3
YTaBl MeXTy MPSIMBIMHA U
TIOCKOCTSIMU"
TloHsiTuE MHOTOTrpaHHUKA,
OCHOBHBIE 3JIEMEHTBI BuGmiorexa LIOK
45 MHOT'OI'PaHHHKA, BBIITYKJIbIE U

HEBBIITYKJIbIC MHOTOTPAaHHUKH,
paBBépTKa MHOT'OT'paHHUKa

https://m.edsoo.ru/2d24e873



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873

46

ITpu3ma: N-yroipHas MpU3Ma;
TpaHd U OCHOBAHUS [IPU3MBIL;
psMast ¥ HaKJIOHHAS IIPH3MEI;
0OKOBas U IOJIHAS
MTOBEPXHOCTH ITPH3MEI

butmuoreka [IOK
https://m.edsoo.ru/b4ad63ad

47

TTapannenenunen,
MPSIMOYTOJILHBIHN
napavieIeuIe ]l U €ro
CBOMCTBa

bubmuoreka [IOK
https://m.edsoo.ru/8a7be683

48

[Mupamupga: N-yronpHas
nupamuaa, rpaiu u
OCHOBAHUC MMUPaMUBI;
0OOKOBas W TOJTHAS
IMOBECPXHOCTH IMUPaMUIbI;
NpaBUIIbHAS U yceuEHHAS
nupamua

bubmuorexa LIOK
https://m.edsoo.ru/fblcd0a5

49

HpaBI/IHBHLIe MHOTI'OT'paHHUKU:

IOHATHUC MTPABUIILHOT'O
MHOT'OT'PaHHUKA; PaBHIbHASL
npU3Ma ¥ MpaBUIbHAS
NAPaMUIA; [IPABUIbHAS
TpeyroyibHas MUpaMuIa u
MIPaBUJIBHBINA TETPaAdpP; KyO

bub6mmoreka [IOK
https://m.edsoo0.ru/074c8865

50

IIpencrasnenue o
IIPaBUJIBHBIX
MHOI'OI'PaHHUKAX: OKTas3p,
JOJIEKadAp ¥ HKOCAdIP.

bu6mmoreka IJOK
https://m.edsoo.ru/a0fdd5bf

51

CumMMeTpHs B TPOCTPAHCTBE:
CUMMETPHS OTHOCHUTEIBHO

bu6mmoreka IJOK
https://m.edsoo.ru/b9e777d9



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

TOYKH, IPSIMOH, IMIIOCKOCTH.
DJIeMEHTHI CHMMETPHH B
nUpamMuIax,
napaJuieyenuIeaax,
MPaBUIIEHBIX MHOTOTPAaHHUKAX

Brrunciaenne »iieMeHTOB

52 MHOT'OIPaHHHUKOB: p&Opa Bubmorexa LIOK
p - bebpa, https://m.edsoo.ru/6cdbecef
JMaroHalu, YIiIbl
IInomans 60KOBOI
MOBEPXHOCTH U MOJTHOU
s TOBEPXHOCTHU MPAMON Butmorexa LIOK
TPHSMB, anomam’ https://m.edsoo.ru/37d84157
OCHOBaHUH, TeopeMa 0O
0OOKOBOI1 MOBEPXHOCTH
MIPSIMOU MPU3MBI
IInomans 60KOBOI
MOBEPXHOCTH U TIOBEPXHOCTH
54 MIPaBUJIBHON MTUPAMU/IBI, bu6mmotexa LIOK
TeopemMa o TuIom@aIu OOKOBOH https://m.edso0.ru/5603e30b
MOBEPXHOCTH yCEUEHHOMN
TTHPAMUTBT
55 KontponbHas paborta o Teme bu6mmotexa LIOK
"MHuororpaHHuKH" https://m.edsoo.ru/a95f5c04
bu6mmoreka IJOK
56 11 0 00BE
OIUITHE 05 0bBEME https://m.edsoo.ru/7ad0020b
butmmoreka [IOK
7 .
> OOBEM mpamL! https://m.edso0.ru/235171b3
b K
58 O0BEM TUpaMuIbI nomorexa LIO

https://m.edsoo.ru/f47dfefd



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd

bubmuoreka [IOK

59 OOBEM mupamue! https://m.edso0.ru/79¢10312
n bubaunoreka [JOK
60 OObEm mpavip! https://m.edsoo.ru/2faadc3f
61 O0BEM TIPU3MBI bubmiorexa LIOK
p https://m.eds00.ru/79853608
bubnmoreka IJOK
62 O0Bé
DEM TIPH3MEL https://m.edso0.ru/1e053890
" bubanoreka [IOK
63 OOnEM npH3MbI https://m.edsoo.ru/482d3f51
64 KontponbHas pabota o Teme Bu6mmoreka [IOK
"O6BEMBI MHOTOTPAHHUKOB" https://m.edso0.ru/28a6573c
IToBTOpenue, 0600mIeHNE
65 cUCTeMaTHU3alys 3HaHUH. bubnuoreka LIOK
[TocTpoeHue ceueHuit B https://m.edsoo.ru/098bedad
MHOTOTPaHHUKE
IloBTOpenue, 0600IIeHNE
cucTeMaTHu3aIus 3HaHUM.
B 78
Y ABY . ’ https://m.edsoo.ru/f7792ba9
TOYKHU 0 HpHMOI/I, OT TOUKH
JI0 TUTOCKOCTH, MEXTY
CKPEIIMBAIOIUMHUCS TPSIMBIMU
67 Hrorosas KOHTpOIbHAA Bub6imoreka [IOK
pabora https://m.edso0.ru/b9146bc0
1T
OBTOPCHHE, 0606HICHI:IC BuGmiorexa LIOK
68 CHCTEMATH3AIMS 3HAHUH.

Brlunicnenue yrios: Mexmay

https://m.edsoo.ru/56765e8hb



https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

CKpEIIHBAIOIIUMUCS
MPSIMBIMU, MEXIY TIPSIMOH 1
TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXIY
TUIOCKOCTSIMH

OBLIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

68




11 KJIACC

KoJunuecTBO 4acoB

DJieKTpOHHbBIE N (POBLIE

Ne Jara
Tema ypoka KoHTpo/1bHbIe IIpakTHYeckue o0pasoBaTe/bHbIE
n/n Bcero U3yYeHUs
padoThbI padoThbI pecypcsl

Cdepa u map: nienrp,

1 paznunyc, IuaMerp; n bubnunoreka [IOK
IUTONIA b TOBEPXHOCTH https://m.edsoo.ru/0341bc2b
cepbl
BzaumHoe pacnosioxeHue

5 cepbl U II0CKOCTH; 1 Bbubnunoreka [IOK
KacaTeJIbHas IIOCKOCTh K https://m.edsoo.ru/bed12a43
cdepe; mIoMAaL CHepsl
N300

| e

P ' https://m.edsoo.ru/bc15f7f2
CeueHus mapa
Hunuaapuueckast
IIOBEPXHOCTD,
0

4 Onﬂi?mi;eecxoﬁ 1 bubmiorexa LIOK
B AP https://m.eds00.ru/6054b8c1
MTOBEPXHOCTH, OCh
HUTAHIPHYECKON
TIOBEPXHOCTH
[unuuap: OCHOBaHUS U

| S|

pasyrot L https://m.eds00.ru/188f6216

I0Maas O0KOBOH U
IIOJIHOM IIOBEPXHOCTH

6 H300paxeHue MUIHHIPA 1 Bubaunoreka [TOK



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

Ha mockocth. Pa3Béprka
mmHapa. CeueHus
MAIMHAPA (TUTOCKOCTBIO,
rapasuieIbHON WIH
MEPHEHAUKYIIIPHOU OcH
UWIUHAPA)

https://m.edso0.ru/016e25eb

Konnueckas
IIOBEPXHOCTB,
o0pa3yroire KOHHIECKOH
IMOBEPXHOCTHU, OCb U
BEpIIMHA KOHUYECKOU
MOBEPXHOCTH

bubnunoreka IJOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHoBanue u
BepIlIMHA, 00pa3yroIas u
0Cb; IIJI0IIaAL OOKOBOI 1
MIOJTHOM MOBEPXHOCTH

bubmuorexa LIOK
https://m.edso0.ru/897dd3b2

Y ceu€HHBI KOHYC:
obOpa3syromye u BhICOTa;
OCHOBaHUS U OOKOBas
MOBEPXHOCTH

bubmuorexa LIOK
https://m.edsoo.ru/1468bab3

10

UzobpakeHne koHyca Ha
IJIOCKOCTH. Pa3BépTka
koHyca. CedeHust KOHyca
(TIIOCKOCTHIO,
napasuiesibHON
OCHOBAaHHUIO, U
TUIOCKOCTHIO,
MIPOXOASAIIEHN uepe3
BEPILINHY )

bubnmnoreka [IOK
https://m.edsoo.ru/Obdelbe8



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8

KomMOunanms ten

1 BDAICHIS 1 bub6nmoreka IJOK
pait https://m.edsoo.ru/3cef10e5
MHOTOTPaHHHKOB
MHororpaHHuK,
12| chepu: chepa, smcana BaGmoresa LOK
PEI; €0epd, https://m.eds00.ru/0b136158
B MHOTOTPAHHUK WJIH B
TEJIO BPALICHHS
I1 éMe.
13 | Comomime cootorm Bamorexa LIOK
) https://m.edso0.ru/26a03fb7
00BEMOB Tel
Bbubnunoreka IJOK
14 O0Be
eV IILTHIVIpa, Kotyea https://m.eds00.ru/5513d87b

15 OO0BEéM 11apa u TIoIIAIh bubmuoreka LIOK
cepbl https://m.edsoo.ru/d189bde2
ITogoOHEbIe Tena B
MIPOCTPAHCTRBE.

16 COOTHOIIIEHUS MEXKTY Bubnunoreka [IOK
TUTOMIAISIMA https://m.edso0.ru/810cfleb
MOBEPXHOCTEH, 00BEMaMu
MMOJOOHBIX TEN
K

17 TG?\ZI:AIZ(')'J}FBGILTBPZGOZZL?' bubmorexa LIOK

pail https://m.edsoo.ru/4a33a8ab
u "O0beMsbI Ten"
BekTop Ha MI0CKOCTH U B bubnmnoreka [IOK

18
HPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 CroxeHue v BEIYUTaHNE bubmmotexa [JOK

BEKTOPOB

https://m.edso0.ru/23f4f089
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YMHOkKEHUE BEKTOpA HA

bubmuoteka LIOK

20
9UCII0 https://m.edsoo.ru/dee379eb
Paznoxenune Bexkropa no

21 TpEM HEKOMITIaHAPHBIM bubmoteka [JOK
BekTOpam. [IpaBuio https://m.edsoo.ru/a28fd74e
napajuresennIieaa
Pemenue 3amay,

99 CBSI3aHHBIX C Bbubnunoreka IJOK
NPUMEHEHUEM TIPaBHIT https://m.edso0.ru/5a827900
JEUCTBUN ¢ BEKTOpaMu

N

AUPHP https://m.edsoo.ru/d3alfe30
FeOMETPUUYECKUX 3a]a
IIpsimoyrosbHas cucreMa
KOOpJWHAT B

24 MPOCTPAHCTBE. Bub6imoreka [IOK
KoopauHatel BeKTOpa. https://m.edso0.ru/48db7058
IIpocreiimine 3anauu B
KOOpAWHaTax

25 é’;;)j: Me);(:y BszozaI:H' . Bub6imoreka [IOK

SAPH IIPOU3B HH!
P P A https://m.edsoo.ru/725effc4
BEKTOPOB
o | Dmeneue yron busmiorera LIOK
CRAY TP https://m.edsoo.ru/8efbe78e
TUTOCKOCTSIMU
KontposbHas paboTa 1o
97 TeMme "BekTopsl u Bub6imoreka [IOK

KOOPJMHATHI B
npocTpaHcTBe"

https://m.edsoo.ru/77c22fc5
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IToBTOpeHue, 0600IICHIE
U CUCTEMATU3aLH

buomuoteka LIOK
28 i. O
;H;;I;I; @C;{Zi?L;ZOpeMH https://m.edsoo.ru/1780ba5d
Kypca IJIaHUMETPHH
IToBTOpEHME, 0000IICHE
U CHUCTEMAaTU3aLUs
bub OK
29 3HaHui. OCHOBHBIC " H_HOTeKa .
(UrypEL, (hAKTHL, TEOpEMEL https://m.edso0.ru/078cd184
Kypca IIIaHUMETPUHU
[ToBTOpenue, o6o0IIeHNE
U CUcTeMaTuilanus
bubmuorexa LIOK
30 i. 3
SHzHHHe Zﬂaqﬂ eto https://m.edsoo.ru/7491efe0
INTAaHUMETPUHN U MCTOAbI
UX PelICHUs
[ToBTopenue, 0600IEHNE
W CUCTEMAaTU3aLU
bub OK
31 3HaHW. 3amauu uosmorexa I
HAHIMETpHI H METOJE! https://m.edsoo.ru/4dffda97
UX PelICHUs
[ToBTOpenwue, o6o0IICHIE
U cUucreMaTtulanus
bub K
32 3HaHUHU. OCHOBHEIE uosmorexa 110
(urypEL, aKThL, TEOpEME https://m.edsoo.ru/74b2ad91
Kypca CTEpEOMETPUH
33 WroroBast KOHTpOIbHAS bubanorexa LIOK
pabora https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 0000IICHKE bubmuorexa LIOK

H cucreMarTrusanus

https://m.edsoo.ru/f465d10e
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3HAHUU

OBLIEE KOJIMYECTBO
YACOB I1O [TPOT'PAMME

34




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIbI 1J151 YYHEHUKA
e ['eomerpus 10-11 xnacc/ Aranacsu JI.C., byry3oB B.®., Kanomues C.b. u npyrue, AkuuonepHoe o6mectso «M3na-
tenbeTBO «IIpocBenienne»

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

e ['eomerpust 10-11 xmacc/ Aranacsn JI.C., byry3os B.®., Kagomnes C.b. u nqpyrue, Akimonepraoe oobmiectBo «M3ma-
tenbeTBO «IIpocBemienne»

o ['eomerpus. Aunaktuueckue matepuansl. B.I'.3uB, 10 knacc: «M3natenscTBo «lIpocBemenue»

o ['eomerpus. Aunaktuueckue matepuansl. B.I'.3uB, 11 knacc: «M3natensctBo «lIpocBemenne»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://m.edsoo.ru/

https://resh.edu.ru/

SKacc offers@yaklass.ru/
VYuu.py info@uchi.ru
https://ege.sdamgia.ru
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MMHHCTEPCTBO I[TPOCBEIIEHWS POCCUMCKON ®EEPALIN
MuHucTepcTBO 00pa3oBaHusl U HAYKH Y AMypTCcKoi PecryOnuku
Anmvunuctparus MO "T'opon Moxra"
MynunumnanpHOe 010KeTHOE 00111e00pa30BaTeIbHOE YIPEKISHIE
«Cpennsis obmeo0Opa3oBaTebHas mKoja No 5y
ropoaa Moxru Y amyptckoit Pecriyonuku

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
Ha nepgarorndeckom cosere 3amecTuTens AupekTopa no Y BP Hupexrop

MBOY «COII Ne 5»

[Tpotokom Nel T.H. HeBoctpyena
OT «26» aBrycrta 2024 1.

O./1. BanuroBa
IIpuka3z Ne 85
oT «26» aBrycra 2024 r.

PABOYAS TIPOTPAMMA

yqeﬁﬂoro npeamera «BepOHTHOCTb M cTaTucTHKA. Ba3oBblii YPOBECHL»

1t ooydaromuxcs 10-11 knaccos

r. Moxra 2024



HHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHOTO Kypca «BeposTHOCTh U CTaTUCTHKA» 0a30BOTO YPOBHS It oOy4atormxcs 10 —
11 xmaccoB pa3paborana Ha ocHoBe (DenepanbHOTO TOCYNAapCTBEHHOTO 00pa30BAaTEIBHOTO CTAaHAAPTa CPETHETO
obmrero o0Opa3oBaHusl, ¢ Y46TOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHM, NPEIBSIBISEMBIX K MaTeMaTHYECKOMY
o0pa3oBaHHI0, W TpPaAWIMHA POCCHICKOrOo oOpa3oBaHus. Peamuzamuss mporpamMMbl 0OOeCTieUYMBAET OBJAJCHHE
KITFOYEBBIMH  KOMITICTEHIIMSIMU, COCTAaBJISIONIMMU OCHOBY JUJISi CAaMOpa3BUTHS W HENPEPBIBHOTO 00pa30BaHUS,
[EIOCTHOCTH OOMIEKYJIETYPHOTO, IMYHOCTHOTO U MO3HABATEILHOTO PA3BUTHSI TMYHOCTH O0YYAIOIITIXCSI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VYu4ebublii Kypc «BeposTHOCTH M CTAaTHCTHKa» 0a30BOr0 YpPOBHS SIBISICTCA NPOJODKEHHEM U Pa3BUTHEM
OTHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHs OCHOBHOW Imikomnbl. Kypc mpenHasHadeH it GOpMHUpPOBAHUS Y
00y4aroImuXxcsl CTaTUCTUYECKOW KyJbTYphl W IOHMMAaHHMS DPOJM TEOPUH BEPOSTHOCTEH KaK MaTeMaTHYECKOTrO
MHCTPYMEHTA Ul W3YyYCHMs CIIyYallHbIX COOBITMH, BETMYMH W mpoueccoB. [Ipu m3yuenunu Kypca oOoramarorcs
NPEACTABICHUS YYaIlIUXCSd O METOAAX HCCIENOBaHMS M3MEHYMBOI'O MHpa, Pa3BUBACTCS MOHUMAaHUE 3HAYMMOCTU U
OOIIHOCTH MaTeMaTHYECKHX METONOB MO3HAHMS KaK HEOThEMJIEMOW YacTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS.

CopnepxaHue Kypca HalpaBleHO Ha 3aKpelyieHue 3HaHUH, MOYyYEeHHBIX IIPH U3yYEHUN Kypca OCHOBHOM LIKOJIBI
U Ha pa3BUTUE MPEICTABICHUI O CIlydalHbIX BEIMYMHAX M B3aUMOCBS3AX MEXIY HUMH Ha Ba)KHBIX IpHUMEpax,
CIO’KETBI KOTOPBIX ITOYEPITHYTHI U3 OKPY>KAIOLIEr0 MHpa.

B cooTBeTcTBUM C yKa3aHHBIMHU LIEJSIMU B CTPYKType yuyeOHOro Kypca «BeposSTHOCTb M CTaTUCTHKa» CpeaHei
IIKOJIbI HAa 0a30BOM YPOBHE BBIJCJICHBI CIEIYIOLINE OCHOBHBIE conepikareibHble NUHHUU: «CiydaiiHple cOOBITUS U
BEPOSITHOCTHY, «CiTydaiiHble BETMYUHBI X 3aKOH OOJIBIINX YHCEI».

BaxHyo 4acTh Kypca 3aHUMaeT U3y4YeHHE TeOMETPHUUECKOr0 1 OMHOMUAIIBHOTO PAacIpeaeseHni U 3HAaKOMCTBO
C MX HENPEPHIBHBIMH aHAJIOTAMU — IOKA3aTEIbHBIM 1 HOPMAJIbHBIM PacIpeeIeHUsIMHU.

Conepxanne nuHuM «CiydaiiHple COOBITHS W BEPOSITHOCTH» CIY’KUT OCHOBOM [uia  (hopMupoBaHus
NPEACTABICHUH O pacHpeneseHHH BEPOSTHOCTEH MEXIy 3HAUYEHUSIMHM CIIyYalHbBIX BEJIUYMH, a TaKXKe 3Ta JIMHUA
HeoOXxoauma Kak 0a3a Asl M3Y4YeHHS 3aKOHAa OOJbIIMX 4YKcesl — (YHAaMEHTAIbHOTO 3aKOHA, NEHCTBYIOLIETO B
pupose U OOILECTBE W UMEIOLIEro MaTeMaTHuecKyto (opmanuzanuioo. CaM 3aKOH OOJBLIMX YHCENl NMpeAiaraercs B
03HAKOMHTEIBHON (POpME C MUHUMAaJIbHBIM UCIIOJIb30BAaHUEM MaTeMaTHIeCKOro opMaIn3ma.

TeMmbl, CBSI3aHHBIE C HENPEPHIBHBIMU CIIyYadHBIMH BEJTMYMHAMHU, aKUEHTUPYIOT BHMMAaHHE IIKOJHHHKOB Ha
OINMCAaHWU ¥ M3YYEHUH CIYYalHBIX SIBICHUHA C IOMOLIbIO HENpepbIBHBIX (QyHKuMH. OCHOBHOE BHUMAaHHUE YIENsSeTCs
MIOKA3aTeIbHOMY M HOPMAJBHOMY paclpelesieHHsM, HpU 3TOM MPEeArojaracTcsi O3HAKOMHUTEIbHOE H3ydeHHE
MarepHaia 0e3 10Ka3aTeIbCTB IPUMEHIEMbIX (aKTOB.



MECTO KYPCA B YYEBHOM IIJIAHE

Ha wn3ydyenme kypca «BeposTHOCTb M CTAaTHCTHKa» Ha 0a30BOM ypOBHE OTBOAMTCSA | Yac B HENENIO B TEUYCHHE
Ka)KI0TO roja oOydeHus, BCETO 68 Y4IeOHBIX 9JacoB.



COJEPXAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBienue AaHHBIX C HOMOLIbIO Tabnui U nuarpamm. CpenHee apudmMeTHUecKoe, MeanaHa, Haubosplee
Y HauMEHbLIIee 3HaUeHHs, pa3Max, JUCIEPCHs U CTAaHJAPTHOE OTKIIOHEHUE YHUCIIOBBIX HA0OPOB.

CrnyuvaliHble SKCTIEPUMEHTHI (OTIBITHI) M CIy4aiHble COOBITHS. DIIeMeHTapHbIe COOBITHS (MCcX0abl). BeposiTHOCTh
clydailHOTO coOBITHSI. Bim3ocTe 4acToThl M BEpOSTHOCTH cOOBITHH. CiydailHbIE OIBITBI C PaBHOBO3MOXXHBIMH
3JIEMEHTAPHBIMU COOBITHAMU. BeposSTHOCTH COOBITHI B ONBITAX C PABHOBO3MOXKHBIMH HJIEMEHTAPHBIMU COOBITHUSAMH.

Onepauuu Hal COOBITHSMU: NepeceyeHne, 00beANHEHNE, IPOTUBOIONIOXKHbBIE coObITHs. Juarpammel Ditepa.
DopMyna CI0KEHHS BEPOSITHOCTEH.

VYcnoBHas BEPOSITHOCTh. Y MHOKEHHE BEpOSTHOCTEH. JlepeBo citydailHOro skcrnepuMeHTa. DopMyiia MOIHON
BeposTHOCTH. HezaBucuMbie COOBITHSI.

KombOunaropHoe mpasmio ymHOkeHusa. llepectaHoBkm u akropuan. Umcno coderanuit. TpeyroiabHHUK
[Mackans. @opmyna 6uHoma HetoToHa.

bunapHBI# cydaliHBIH OMBIT (MCIIBITAHKE), yCIieX U Heyaada. HezaBucumebie ucnbitTanus. Cepusi He3aBUCUMBIX
UCIBITaHUM 10 nepBoro ycnexa. Cepusi He3aBUCUMBIX UCObITAaHUN bepHyiu.

Crnyuaitnas BenuuuHa. Pacnipenenenue BepositHocTel. Juarpamma pacnpenenenus. [Ipumeps! pacnipeneneHuii,
B TOM YHCJIe, TEOMETPUYECKOE U OMHOMUAIIBHOE.

11 KJIACC

UucioBble XapaKTEPUCTUKU CIYYaWHBIX BEJIMUMH: MAaTEMaTUYECKOE OXHUAAHWE, NUCHEPCHUS M CTaHJApPTHOE
oTKJIOHeHHE. [IpuMepsl MpUMEHEHH MAaTEMaTHIECKOTO OKHJaHMsl, B TOM YHCIIE B 3aJa4ax U3 MOBCEAHEBHOM KU3HMU.
MareMaTrueckoe OXHIAaHHE OWMHAPHOW CIy4allHOW BeIMYMHBIL. MaTeMaTHYecKoe OXHIAHHE CYMMBI CIy4aiHBIX
BEJIMYMH. MaTeMaTHYeCKoe 0XKUIaHUE U AUCTIEPCHS] TEOMETPUYECKOTO U ONHOMHUAIIBHOTO paclpelesIeHUH.

3aKoH OOJBIIMX YMCEIl U €r0 Pojb B HayKe, IPUpoe U oduiecTBe. BoIOOpOUHBIN METO HCClIeT0BaHUH.

IIpumeps! HENMPEPHIBHBIX CIy4allHBIX BeMU4YUH. [IoHATHE 0 TUIOTHOCTH pactpeaeneHus. 3a1a4uu, MPUBOIAIINE K
HOPMaJIBHOMY pacnpenencHHIo. Ilonarune 0 HOpPMaJIbHOM pacnpenencHuH.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JImaHOCTHBIE pe3ynbTaThl OCBOSHHS MTPOTPaMMBI yaeOHOTO peameTa «MaTeMaTrukay XapaKTepU3yrTCs:

I'paiknaHckoe BocnmuTaHue:

c(hOpMHPOBAHHOCTHIO TPAKIAHCKOW TMO3WIMHA OOYYAIOMIeTocss KaK aKTHBHOTO W OTBETCTBEHHOTO HJIEHA
POCCHICKOTO OOIIECTBa, MPEICTAaBICHHEM O MaTeMAaTHYeCKHUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3IWYHBIX CTPYKTYP,
SBIIEHUH, TpOUENyp TPaKIAHCKOro o0mecTBa (BBIOOPHI, OMPOCHI M Tp.), YMEHHEM B3anMOCHCTBOBATH C
CONMAJIFHBIMU MHCTUTYTAMH B COOTBETCTBUH C WX (DYHKITUSIMHU U Ha3HAUCHHUEM.

IlaTpuoTuyeckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTHIO POCCHMCKOW TPaKIAHCKOW HMIEHTHYHOCTH, YBRXEHHS K TPOILIOMY W HACTOSIIEMY
POCCHUICKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHHMEM K JOCTIXKEHHUSM POCCHUMCKUX MaTEMAaTUKOB U POCCHUUCKOM
MaTeMaTHYeCKOW IIKOJIBI, K MCTIOIB30BAHUIO ITHX JOCTIDKEHUH B IPYTUX HAyKaX, TEXHOJIOTUAX, C(hepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOT0 BOCIIUTAHMS:

OCO3HAaHWEM JIYyXOBHBIX IIEHHOCTEH POCCHIICKOTO Haponaa; c(hOpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHW,
STHYECKOTO MOBENCHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTIDKEHUN HAYKH U JIeSTeIbHOCTBI0 YUEHOTO;
OCO3HaHWEM JIMYHOTO BKJIA[[a B IIOCTPOCHNUE YCTOMIUBOTO Oy TyIIETO.

JcreTnYecKoe BOCIIMTAHME:

ACTETUYECKUM OTHOIIECHHEM K MHPY, BKIIF0Uasi ICTETUKY MaTeMaTHIECKUX 3aKOHOMEPHOCTEH, 00BbEKTOB, 33/1a4,
pelIeHn, paccyXIeHHI; BOCIPUAMYHBOCTHIO K MATEMAaTHIECKUM acIlleKTaM Pa3INIHbIX BUIOB UCKYCCTBA.

Du3znyecKoe BOCIUTAHHUE:

c(hOpMHPOBaHHOCTHIO YMEHHUS NMPHUMEHSATh MaTeMaTHYeCKHe 3HaHWS B MHTEpEcax 3J0pPOBOTO M 0e301acHOTro
o0pa3a JKM3HH, OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO (3I0pPOBOE MHUTaHWE, COANAHCHPOBAHHBIA PEKUM
3aHSATHH W OTABIXa, pPEryispHas (Qu3nYecKkas aKTUBHOCTH); (DM3MUYECKOTO COBEPIICHCTBOBAHHS, ITPH 3aHATHIX
CIIOPTUBHO-03I0POBUTEIEHON e TETFHOCTHIO.

TpyaoBoe BociuTaHue:

TOTOBHOCTBIO K TpPYyAy, OCO3HAaHWEM IIEHHOCTH TPYAONIOOWS, WHTEPECOM K pas3IudHeM chepam
po(heCCHOHANBHON JEesITeThHOCTH, CBS3aHHBIM C MaTeMAaTUKOW W €€ TNPWIOKEHUSIMH, yYMEHHEM COBEpIIaTh
OCO3HaHHBIA BBIOOP Oyaymiel mpodeccuu W peaTn3oBBIBATH COOCTBEHHBIE KM3HEHHBIE IUIAHBI, TOTOBHOCTHIO H
CIOCOOHOCTBIO K MATEMAaTHIECKOMY 00pa30BaHUIO U cCaMO00Pa30BaHMIO HA MTPOTSHKEHUN BCEH KM3HH, TOTOBHOCTHIO K
AaKTUBHOMY YYacCTHIO B PEIICHUH MTPAKTHYECKUX 33/1a4 MAaTEMATHYECKOW HATIPABIICHHOCTH.

IKOJIOTHYECKOe BOCTIUTAHUE:

c(hOpMUPOBAHHOCTHIO  DKOJIOTUYECKOW KYJNbTYphl, TOHHMAaHUEM BIHSHUAS COIHMAIHLHO-3KOHOMHYECKUX
MIPOIECCOB HA COCTOSIHWE MPUPOAHON M CONMAIBHOW Cpelbl, OCO3HAHHEM TJI00ATBHOTO XapakTepa 3KOJOTHYECKUX
mpoOJieM; OpHEHTAaIlel Ha NpUMEHEHHEe MaTeMaTW4YeCKHX 3HAHWW IS pemieHus 3aj]ad B OOJAacTH OKpY’Karollen
CpeIIbl, TUTAHWPOBAHUS TIOCTYIIKOB M OIICHKH MX BO3MOXHBIX ITOCIIEACTBHI AJISI OKPYKAIOIIEH Cpellbl.

LenHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO DAa3BUTHS HAyKd W
0O0IIIECTBEHHON NPAaKTHKH, TOHUMaHUEM MAaTEMaTHIECKON HayKH Kak cepbl 4eJIOBEUECKOU NeATEIHbHOCTH, 3TAIOB €€
pa3BUTUS W 3HAYUMOCTH [UIsl Pa3BUTHS IMBIIM3ALMH; OBJIAJICHUEM S3BIKOM MAaTeMaTUKAd W MaTeMaTH4eCKOH
KyJIbTYpOM Kak CpPEACTBOM IIO3HAHHUS MHPA; TOTOBHOCTBHIO OCYIIECTBIISITH MPOEKTHYIO U HCCIEIOBATEIbCKYIO
JIeSITEIbHOCTh WHAUBHU/yaIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATbBI

MertamnpeaMeTHble pe3ysbTaThl OCBOCHHUSI NIPOTPaMMBbl yueOHOro mpenMeTa «MaTeMaTuKay XapaKTepu3ylTCs
OBIIQICHUEM  YHUBEPCAIBHBIMH  HOZHAGAMENAbHBIMU  OCUCBUAMU,  VHUBEPCATbHBIMU — KOMMYHUKAMUGHBIMU
OeticmeUsMU, YHUBEPCATIbHLIMU PE2YISIMUBHBIMU 0ClICTNEUSMU.



1) Yuueepcanvuvie noznasamenvhuvle oeticmeus, obecneuusarom opmuposanue 6A308bIX KOSHUMUBHBIX
npoyeccos obyuaruuxcs (0ceoenue Memoo08 HO3HAHUA OKPYIHCAOWe20 Mupa;, npuMeHeHue J102UYecKUXx,
Ucced08amenbeKux onepayuil, ymeHutl pabomams ¢ ungopmayuetr).

Ba3oBble Jlornyeckue aeiicTeus:

® BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTeMaTUYECKHMX OOBEKTOB, MOHATHUH, OTHOIICHUI
MEXIy MOHATUAMHU; (OPMYIHPOBATH OINpPEAENCHUS IMOHATHH; YCTaHABIWBATh CYIIECTBEHHBIA MPU3HAK
KJTACCH(MKAIIIH, OCHOBAHUS ISt 000OIIEHNS 1 CPaBHEHNS, KPUTEPHH TTPOBOANMOTO aHAJIH3a;

® BOCIIPHHAMATh, (OPMYIHPOBaTh M TPeoOpa3oBBIBATh CYXACHUSA: YTBEpAUTEINbHBIE W OTPUIATENHHBIE,
eMHUYHBIE, YACTHBIE U OOIIIHE; YCIOBHBIE;

® BRISIBIISITh MaTEeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHBOpeurss B (hakTax, HJaHHBIX,
HaOMIONEHMSIX ¥ yTBEPXKIEHUSAX; TpeuiaraTh KPUTEPHUH Ui BBIABICHHS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUMIA;

® /[eJaTh BBIBOJBI C HCIIONB30BAaHWEM 3aKOHOB JIOTHKH, IEIYKTUBHBIX M WHAYKTUBHBIX YMO3aKIIOYEHHH,
YMO3aKJIFOUCHUH IO AaHAJIOTUU;

® POBOJINTHh CAMOCTOSTENBHO JOKa3aTeIhCTBA MATEMATHUECKUX YTBEPKICHHN (NMPSMBIE M OT MPOTHBHOTO),
BEICTpaMBaTh apTyMEHTAIMIO, TPUBOAWUTH TPHUMEPHl M KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CYXKICHHSI U BHIBOJIBL;

® BEIOMpaTh crioco0 pemieHus y49eOHOW 3amadn (CpaBHHUBATh HECKOJNBKO BApHUAHTOB pEIICHUS, BBIOMPATH
HauboJee MOIXOMSIINN C YIETOM CaMOCTOSITETTFHO BEIIEJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTe/ibCKue AeiCTBHUS:

® HCIIOJIB30BaTh BOMPOCHl KaK WCCIEAOBATENbCKHA HMHCTPYMEHT TIO3HaHUS; (DOPMYyIHPOBaTh BOIPOCHI,
¢uKcHpyIOIie TTPOTUBOPEUHe, MPOOIEeMy, YCTaHABINBATh MCKOMOE W JaHHOE, ()OPMHUPOBATH THUIOTE3Y,
apryMEeHTHUPOBAThH CBOIO ITO3UIINIO, MHEHUE;

® MPOBOJNTh  CAMOCTOSITENTFHO  CIUIAHUPOBAaHHBIA  OKCIIEPUMEHT, FHCCIECNOBAaHHE IO  yCTaHOBIICHHUIO
OCOOCHHOCTE MAaTeMaTH4ecKoro OOBEeKTa, SBIEHHS, IMPOIEcCca, BBISBICHUIO 3aBHCUMOCTEH MEXIY
00BeKTaMU, SIBICHUSIMH, MTPOIECCAMI;

® CaMOCTOATENEHO (POpMyIHpoBaTh OOOOIIEHUS W BBIBOABI TI0 PE3yNbTaTaM IPOBENEHHOTO HAOIIOICHHUS,
WCCIIEIOBAHNS, OLIEHUBATH IOCTOBEPHOCTD MOMyYEHHBIX PE3yIbTATOB, BEIBOJAOB U 0000IICHHUH;

® MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBLIBHTaTh MPEATIONOXKEHHUS O €r0 Pa3BUTUU B
HOBBIX YCIIOBUSIX.

PaGora ¢ nundopmanueii:

® BBISIBIIATH Ie(DUIIUTHI MHPOPMAIINHY, TaHHBIX, HEOOXOJUMBIX ISl OTBETA Ha BOIIPOC U [Tl PEIISHUS 3a/1a4H;

® BEIOMpaTh WHPOPMAIMIO W3 KCTOYHWKOB PA3IMYHBIX THUIIOB, aHAIM3HPOBATh, CUCTEMATU3UPOBATH W
WHTEPIPETUPOBATH NHPOPMAIIHIO PA3IMYHBIX BHIOB U (JOPM MIPECTABICHUS;

® CTPYKTYpHUPOBaTh HHPOPMAIIHIO, IIPEJICTABIATE €€ B pa3INYHBIX popMax, WLTFOCTPUPOBATh rpaduuecKy;

® OI[EHUBATh HAJEKHOCTh HHPOPMAIIUH IO CAMOCTOSTENFHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvhvle KOMMYyHUKAmMUHble 0eticmaust, 00ecnedu8aiom chopMuposaHHoCmy COYUAIbHBIX HABBIKOG
ooyuarowuxcs.

Oowmenmne:

® BOCIIPHHAMATH U ()OPMYITUPOBATH CYXKIACHUS B COOTBETCTBUH C YCIOBHUSAMH U LEISIMH OOIIEHUS; ICHO, TOYHO,
TPaMOTHO BBIpaXXaThb CBOIO TOYKY 3PEHHS B YCTHBIX W MUCHMEHHBIX TEKCTaX, aBaTh MOSCHEHHS IO XOIy
peleHns 3a1a41, KOMMEHTUPOBATh OJTY4YE€HHBIN pe3ysbTaT;

e B X071¢ 00CY>KAEHHUS 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXJaeMON TeMbl, TpOOIeMbl, peraeMoi 3axauu,
BBICKa3bIBaTh W1, HALIEJICHHBIE Ha MOMCK PELICHNUS; CONOCTABISATH CBOH CYKACHHS C CYKIECHHSAMHU APYTHX
YYaCTHMKOB JHajiora, OOHapyXuWBaTb pa3jMude€ W CXOJCTBO IMO3MIMH; B KOPPEKTHOH ¢opme
(bopMyIupoBaTh pa3HOIIaACHs, CBOM BO3PAKEHUS,

® [IPEJICTABIATh PE3YyJIbTAaThl PEUICHUS 3aJadyd, SKCIEPUMEHTa, HCCIEAOBAHHS, IMPOEKTa; CaMOCTOSTEILHO
BBIOMpATH (hOpMAaT BHICTYIUICHUS ¢ YUETOM 3ajay MPe3eHTAM 1 OCOOCHHOCTEN ayAUTOPHH.

CoTpyaHnyecTBo:

® IOHMMATh U UCIOJIb30BATh NPEUMYILECTBA KOMaHIHON M WHAWBUAYaATbHON pabOTHI MPH PEIICHUN Y4eOHBIX
3a1a4; NPUHUMATh LIENb COBMECTHOW AEATENILHOCTH, IUIAHUPOBAaTh OPraHM3allMI0 COBMECTHOM padoThl,



pacnpeenaTh BUIbI pa0oT, J0rOBapHBaThCs, 00CYKIATh IPOIECC M PE3yNIbTaT paboThl; 00001IaTh MHEHHS
HECKOJBKHX JTIFONICH;

® y9acTBOBaTh B TPyNHOBBIX (popmax paboTel (00Cyx)aeHus, 0OMEH MHEHHH, «MO3TOBBIE IITYPMBI» U WHBIE);
BBITIONHATH CBOKO YacTh pabOTBI M KOOPAMHHUPOBATH CBOW [EHCTBHS C OPYTMMH YIEHaMH KOMaHIIbI;
OIICHWBATh KA4e€CTBO CBOETO BKJIA/a B OOMIMII MPOAYKT IO KPUTEPUAM, C(HOPMYIHPOBaHHBIM yYaCTHHKAMH
B3aUMOJICHCTBUS.

3) Vuusepcanvnvie pecynsmuenvie Oelicmeus, obecneuusaiom GopmMuposaHue CMuICI08bIX YCMAHOBOK U
JHCUSHEHHBIX HABBIKOG TUYHOCIU.

Camoopranu3aums:

COCTaBIIATh IDIAH, AITOPUTM PEIICHHS 337jauH, BRIOMPATh CIIOCO0 PEHmIeHHsI C YIETOM WMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOJXKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BapHaHTHl pPENIEHHH C YIETOM HOBOW
nH()OpMAaITHH.

CaMOKOHTPOJIb:

® BIIaJIeTh HABBIKAMHU MO3HABATEIHHON peieKCHn KaK OCO3HAHHSA COBEPIIAEMBIX NEHCTBHA M MBICIUTEIBHBIX

MIPOIIECCOB, UX PE3YIbTATOB; BIAJETh CIIOCOOAMH CAaMOIPOBEPKH, CAMOKOHTPOIS Ipollecca U pe3ysbTara
pelIeHns: MaTeMaTHIeCcKOl 3a/1a4w;

® IPEBUICTh TPYOHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPH PEIICHWH 3aJla4d, BHOCHUTh KOPPEKTHUBHI B

JIESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX, HAIEHHBIX OMIMOOK, BEISIBIICHHBIX TPYIHOCTEH;
® OI[CHMBATh COOTBETCTBHE pE3yJibTaTa IEIH ¥ YCIOBUSM, OOBICHITh TPHUYMHBI JTOCTHKCHHS WU
HEJOCTIKEHUS Pe3yNIbTaTOB JeSATEIbHOCTH, HAXOIUTh OIIHUOKY, TaBaTh OIIEHKY TPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIbTATBI

10 KJIACC

YuTaTh U CTPOUTDH TAOIHUIBI M JUATPAMMBI.

OnepupoBath MOHATHAMHU: CpelHee apupMETHIECKOe, MeAraHa, HauboblIee, HauMEeHbIIee 3HaUeHUE, pa3Max
MacCHBa YUCIIOBBIX JaHHBIX.

OnepupoBarh MOHATHSMHU: CIy4alHBII 3KCIIEPUMEHT (OMBIT) U ClydailHOE COOBITHE, 3JEMEHTApHOE COObITHE
(3meMeHTapHbBII UCXOJ) CIyYalHOTO OIIBITA; HAXOAUTH BEPOSITHOCTU B OIBITaX C PABHOBO3MOKHBIMH CITy4aiHBIMH
COOBITHSIMU, HAXOAUThH U CPAaBHUBATH BEPOSATHOCTH COOBITHI B M3YYEHHBIX CIIyYailHBIX SKCIIEPUMEHTAX.

Haxonute u ¢opmynupoBate coOOBITHS: IepecedeHHe M OObEAMHEHHE [aHHBIX COOBITHH, COOBITHE,
IPOTHBOIIOJIOKHOE TaHHOMY COOBITHIO; MOJIb30BATHCS AuarpamMmaMu Jiiepa 1 GOpMyJIoN CIOXKEHUSI BEPOATHOCTEH
NpY peLIeHUH 3a1ad.

OnepupoBarh IMOHATHSMH: YCIIOBHas BEPOSTHOCTb, HE3aBUCHMBbIC COOBITHS; HAaXOAWUTh BEPOSTHOCTU C
MOMOIIBIO TIPaBUJIa YMHOKEHHMS, C TOMOILBIO JIEPEBa CIy4aifHOTO OIBITA.

[TpumMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUSI [IPH PELICHUH 3a1ad.

OneprpoBaTh MOHATUSAMH: HCIBITAHUE, HE3aBUCHUMBIE HCIBITAHUS, CEpHsl HCIBITAHWM, yCIleX W Heynaya;
HaXOJUTh BEPOSITHOCTH COOBITHMH B CEpHUHM HE3aBUCHMBIX MCIBITAHMH A0 MEPBOrO YCIeXa; HAXOAMTH BEPOSTHOCTH
COOBITHI B CEpUU HCTIBITAHNH bepHyIm.

OneprpoBaTh NOHATUAMU: ClTydaiiHasl BETMYHMHA, pACIPEEIICHUE BEPOSITHOCTEN, IUarpaMMma pacripeecHus..

11 KJIACC

CpaBHHBaTh BEPOSITHOCTH 3HAYCHHI CITy4ailHOM BEIMUUHBI IO PACTIPEACICHHUIO WK C TIOMOIIBIO JUATPAMM.

OmnepupoBaTh TNOHATHEM MAaTEMaTHYECKOTO OXHIAHUS;, TPHBOJUTH IPUMEPHI, KaKk HPUMEHSETCS
MaTeMaTHYeCKOe OKUIAHUE CIy4ailHOW BEJMYMHBI HAXOIUTh MAaTeMaTHYECKOEC OKHIAHWE 110 JIAHHOMY
pacrpeeneHHIo.

Hmets npezicTaBieHUe 0 3aKOHE OOJBIINX YUCEI.

Hmets Ipe/ICTaBICHHE 0 HOPMaJILHOM pachpe/ielieHuN.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHnoBaHue KosnuecTBO Yacon

Ne DyeKTpoHHBIE (LM (PpPOBLIE)
pa3iejioB H TeM KonTposabHbie IIpakTu4yeckue

n/n Bcero o0pa3oBaTe/IbHbIE PeCypChl
NporpamMMbl padoThI padoThI

1 [IpencraBneHue JaHHBIX U 4 0 0 bubmuoreka LIOK
onMcarenbHas CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
Ciry4aiiHbI€ OTIBITHI U
CIy4yaliHbIE COOBITHA,

5 OTIBITHI C 3 0 L bubnuoreka [IOK
PaBHOBO3MOKHBIMH https://m.edsoo.ru/e0b7b0f1
3JIEMEHTapHBIMU
HCXOIaMH
(0]

3 corgiﬁjlf:hjnHiiomeHne 3 0 0 bubmiorexa LIOK

> https://m.edsoo.ru/e0b7b0fl
BEPOSITHOCTEH
VYcnoBHas BEPOSITHOCTb,
4 | omima, Gopuysa nosmoi 0 0 0 BuGmiotexa LIOK
» @OPMY https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH U
HE3aBHCUMOCTEL COOBITHI

5 DJIeMEHThI 4 0 0 bubmmoreka IIOK
KOMOMHATOPUKHU https://m.edsoo.ru/e0b7b0f1l
C

6 ij:; OBaTEILHBIX 3 0 1 bubmmorexa HOK

a N https://m.edsoo.ru/e0b7b0f1l
HCIIBITAHUI
7 CirydaifHbIe BEJTMYUHEBI 1 6 0 0 bubmuoreka IIOK



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

pacnpeesneHus

https://m.edsoo.ru/e0b7b0f1l

O06001enue u

cucTeMaTH3aIys 3HaHU!

bubmuoteka LIOK
https://m.edsoo.ru/e0b7b0f1l

OBLIEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME

34



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

11 KJIACC

HauMmeHoBaHHUe KoauyecTBO YacoB

Ne DyekTpOoHHBIE (I (POBDBIE)
pas3iesioB U TeM KonTpoabHbIie

n/n Bcero IpakTuyeckue padoTel | 00pazoBaTejbHbIE PeCypPChI
IporpaMmMabl paGOTbI
MaremaTudeckoe

1 0XUJIAHUE CITyYalHOU 4 bubmorexa LIOK
A y 0 https://m.edsoo.ru/5fhc5dcl

BEJIUYHHBI
Hucnepcus u

5 CTaHJIAPTHOE 4 1 bubanoreka [IOK
OTKJIOHEHHE https://m.edsoo.ru/5fhc5dcl
CIIy4ailHOU BEIMYUHBI

bubnmoreka IJOK

3 3axon Gompimmx wncen 3 1 https://m.edsoo.ru/5fhc5dcl
H

4 . enr;ePHB:H: ) Bubnmnorexa IJOK

YalHbIE BEJIMYUHBI
y . 0 https://m.edsoo.ru/5fbcsdcl
(pacmipenenenus)

5 Hopwmansnoe 5 L bub6imoreka [IOK
pacnpe/ieNieHust https://m.edsoo.ru/5fbcsdcl
[ToBTOpEHue,

6 000011IeHHEe U 19 0 bubmuoreka IJOK
CUCTEMATU3ALIUA https://m.edsoo.ru/5fbcsdcl
3HAHWUH

OBUIEE KOJIMYECTBO
YACOB IO TIPOTPAMME 34 3



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

IHOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KounuecTBO 4yacosB

Bcero

KonTpoabubie
padoTsI

IIpakTuyeckue
padoTsI

Jara
H3yUYeHus

DJIeKTpOHHBbIE HU(POBBIE
o0pa3oBaTeJibHbIE

pecypcsbl

[Ipencrarnenne naHHBIX
C IIOMOIILIO TAOJIHUI U
JuarpamMmm

bubmuoreka LIOK
https://m.edsoo.ru/25c6d12b

Cpennee
apupMeTHYECKOE,
MeauaHa, HanOoJblIee 1
HaAaMMCHBIICC 3HAYCHUSI,
pasmax, Jucrepcus,
CTaHJapTHOE
OTKJIOHECHUE YHCIIOBBIX
HabOpOB

bubmuoreka IIOK
https://m.edsoo.ru/dd00738d

Cpennee
apupMeTHYEeCKOE,
MeanaHa, HauOoJIbIIIee 1
HaMMEHbIIIEe 3HAYCHUS,
pa3Max, JUcrepcus,
CTaHJapTHOE
OTKJIOHCHHUE YHCIIOBBIX
HaboOpOoB

bubmmoreka IIOK
https://m.edso00.ru/98645f6¢

Cpennee
apupmeTHYECKOE,
MeInaHa, HauOoJIbIIee U
HAaMMCHBIICC 3HAYCHUS,

bubmmoreka IIOK
https://m.edsoo.ru/7c9033a8



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

pa3Max, Tucrepcus,
CTaH/IapTHOE
OTKJIOHEHHE YUCIIOBBIX
HaOOpPOB

Crnyuaiinble
AKCIIEPUMEHTHI (OTIBITHI)
U cIly4aiiHble COOBITHSI.
OnemMeHTapHbIe
COOBITHS (MCXOBI)

bubmuoreka LIOK
https://m.edsoo.ru/347c¢1b78

BepostHOCTB
CITy4aifiHOTO COOBITHSI.
BepostHocTH COOBITHI

B OIBITaX C bubmuoreka IIOK

PaBHOBO3MOK https://m.edso0.ru/64d75244
BHOBO3MOKHBIMHU

AJIEMEHTapHBIMH

COOBITHSIMH

BepostHOCTB

CITy4aifiHOTO COOBITHSI.
[MpakTudeckas padbota

bubmoreka LIOK
https://m.edsoo.ru/5e8fa94a

Orneparuu Hax
COOBITUSIMH:
nepeceycHue,
00beInHEHNE COOBITHIA,
MIPOTHBOIIOJIOKHBIE
coObITH. J[narpaMMer
Oiinepa

bubmoreka IJOK
https://m.edsoo.ru/221c622b

Onepanuu Haj
COOBITUSIMU:
nepeceyeHue,

bubmuoreka LIOK
https://m.edsoo.ru/cc10cle2



https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2

00beIMHEHNE COOBITHIA,
MIPOTHUBOIIOJIOKHBIE
coObITHS. JImarpaMmeI
Diinepa

®DopMyna cIoKeHUs

bubmuoreka LIOK

10
BEPOSATHOCTEH https://m.edso0.ru/3057365d
YcnoBHas BEPOSTHOCTS.
1 ZMI:)OXQ;TZV Jlepeo Bu6nuoreka IJOK
B SATHOCTCH. B
p . p https://m.edsoo.ru/9a408d25
ClIydaiiHOro
JKCIIEpPUMEHTA
VYcnoBHast BEPOSITHOCTb.
12 SB;MI;Z:(}IG(I){:I"GGP'I JlepeBo bubmmorexa LIOK
post AP https://m.edsoo.ru/ble76d3a
ciydaifHoro
JKCIIEpUMEHTA
VcnoBHas BEPOSITHOCTb.
15| sepormocre.Jepeno buGaorexa LIOK
P . e https://m.edsoo.ru/47fb6b11
ciydaifHOTO
9KCIIEPUMEHTA
14 ®opmyna MoIHOU Bbubnuorexa LIOK
BEPOSTHOCTH https://m.edsoo.ru/15941bec
®opmyna MOITHON Bbubmuorexa LHOK
15
BEPOSTHOCTH https://m.edsoo.ru/a9ec13c8
® o
OpMYJIa HOTHOU bubmmoreka IIOK
16 BEPOSATHOCTH.

HeszaBucumele cOOBITHS

https://m.edsoo.ru/e3dd5ac9



https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9

bubmuoreka LIOK

17 K 0
OHTPOJIbHAA pabota https://m.edso0.ru/29dc6ch9

18 KombunaropHoe Bubmuorexa LHOK
NPaBUJIO YMHOMKCHUS https://m.edso00.ru/2270cf70

19 IlepecTranoBkH U bubmmoreka [JOK
(axropuan https://m.edsoo.ru/d58ce6d1

Bu6nmoreka IJOK
20 q 5
HEIo COTETATIH https://m.eds00.ru/7904dfb0
T I1 .
21 | Gopuyaa Guowa BGiniorexa LIOK
pMY https://m.edsoo.ru/fa47998f
HeroTona
Bunapuslii cnyyailHbIiA
OTIBIT (MCTIBITAHNUE),
ycrex M HeynaJa.

99 HezaBucumnie bubmoreka IIOK
ucneitanus. Cepust https://m.edsoo.ru/2e1f2368
HE3aBUCUMBIX
WCTIBITAHUM 10 TIEPBOTO
ycmexa

93 Cepus HE3aBUCUMBIX Bubnuoreka [IOK
ucnbiTanuit bepuym https://m.edso00.ru/e9572a68
Cepusi HE3aBUCHMBIX

o4 lpflcr;HTaHI:ZL a4 paBoTa ¢ bubmuoreka ITOK

KTHYECKast T
P p https://m.edsoo.ru/f4al5al4
MCIIOJIb30BaHHEM
3JIEKTPOHHBIX TAOJTHI]
. bubmuoreka LIOK
25 CrnyuaiiHasi BeTU4rHa

https://m.edsoo.ru/639be9aa



https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa

Pacnpenenenue

26 BEpPOSITHOCTEH. 1 bubmmoreka [JOK
Iuarpamma https://m.edsoo.ru/6dc7ff39
pacrmpenencHus

97 CyMMa 1 mpousBecHIE 1 bubnuoreka [IOK
CITy4aliHbIX BEJTHUHH https://m.edsoo.ru/51b7ed5f

28 CyMMa 1 mpou3BecHIE 1 bubnuoreka [IOK
CITy4aliHbIX BEJIHUYHH https://m.edsoo.ru/c2757cc3
[Ipumepsl

29 pacrpeneneHui, B TOM 1 bubnuoreka [IOK
YHCIIe TEOMETPUIECKOE https://m.eds00.ru/91e08061
1 OMHOMUAIIEHOE
[Ipumepsl

30 pacrpeneneHui, B TOM 1 bubnuoreka [IOK
YHCIIE TEOMETPHYECKOE https://m.edsoo.ru/5afffO5f
1 OMHOMHMAIIEHOE
I1

N BuGmorera LIOK

HUE U
B . 1 https://m.edsoo.ru/0f4d3cd7
CHUCTeMAaTH3alns 3HAaHUH
I1

39 60 B6TOp CHHE, Bubmmoreka ITOK

o0obmenne u
» . ! https://m.edsoo.ru/e0la3dc4
CUCTeMAaTU3alUs 3HAHUH

33 Hrorosas KOHTpOIbHAA 1 Bbubmuorexa LHOK
pabora https://m.edsoo.ru/a985ae79
II

34 o g;gozzize; 1 bubmuoreka IJOK

B . https://m.edsoo.ru/1ddca5e0
CUCTeMAaTU3alINs 3HAHUH
OBILIEE KOJIMYECTBO 34



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

YACOB I1O [TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoJunuecTBO yacoB

Bcero

KonTpoabhbie
padoThI

ITpakTH4yeckue
padoThbI

Jara
U3y4eHust

Dy1eKTPpOHHBIE MU (POBLIE
o0pa3oBaTejibHbIE

pecypcsl

IToBTOpEHUE,
00001IEHME,
CHUCTEeMAaTH3aus
3HaHu#. CiyyaiiHble
OTIBITHI U BEPOSITHOCTH
CITy4aiHBIX COOBITHH.
Cepuu HE3aBUCUMBIX
UCIIBITaHUI

bubmunoreka LIOK
https://m.edsoo.ru/430d330a

IToBTOpEHuUe,
00001EeHME,
CUCTEeMaTH3aLus
3HaHui. CiydaliHble
OTIBITHI U BEPOSITHOCTH
CITy4aifHbIX COOBITHH.
Cepun HE3aBUCHMBIX
WCTIBITAHUI

bubmmoreka LIOK
https://m.edsoo.ru/a573a292

IIoBTOpEHUE,
0000111EHHE,
CUCTEMAaTH3aLIUs
3HaHuid. CirydaiiHbIe
OTIBITHI U BEPOSITHOCTH
CITy4alHbIX COOBITHH.
Cepuu HE3aBUCUMBIX
UCIIBITaHUI

bu6nmoreka [IOK
https://m.edso0.ru/07a5e861



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861

IToBTOpEHUE,
000011IeHHE,
CUCTEMATU3aLHUs
3HaHui. CiydaiiHble

bu6mmoreka IJOK

4
OIIBITHI U BEPOSTHOCTH https://m.edsoo.ru/32bc29bf
CITy4aiHbIX COOBITHH.

Cepun HE3aBUCHUMBIX
HACIIBITAaHHUI
[Ipumeps! mpruMeHEHUS

5 MaTeMaTH4YECKOIo bubmunoreka LIOK
OXHJAHMS https://m.edsoo.ru/ea27084d
(cTpaxoBanme, J0TEpES)

M
6 o;TeraTZieCKoe Bu6nnoreka [JOK
HIaHUE CYMMBI
A N M https://m.edsoo.ru/0adefe9e
CITy4aifHbIX BEIHYUH
MaremaTuaeckoe
7 O;I;HI;aHHe ecKoro bubmmoreka LIOK
reoMeTPUY ro U
P https://m.edsoo.ru/20de2fc2
OMHOMHUAJILHOT'O
pacrpeneneHui
MaremaTHUeCKOE
8 :;Koli/lﬂeaTHI;zeCI(oro H bubmmorexa [IOK
p https://m.edso0.ru/17b0e769
OMHOMHAJILHOT'O
pacrpeneneHui
. JCITP;IHZPCTPII;; : Bu6muorexa LIOK
ap https://m.edsoo.ru/bcc67f76
OTKJIOHEHHE
10 Hucnepcus u Bbubmuoreka LHOK



https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76

CTaHJapTHOE https://m.edsoo.ru/bf78aad6
OTKJIOHEHHE
Hucnepcun
1 TEOMETPHUIECKOTO U bubmmoreka [JOK
OMHOMMAJILHOI'O https://m.edsoo.ru/4b5a495e
pacnpeneneHus
IT 0
2 | e s
https://m.edsoo.ru/a53cd884
3NIEKTPOHHBIX TAOJIHUI]
13 'f;alcg: iOJIBH‘I’I/IXe‘-IIZCGJI. Bubmuoreka [IOK
bl YHBIHA MET
P . 8 https://m.edso0o.ru/94ddc34a
WCCIIeIOBaHUN
| o e
P . A https://m.edso0.ru/cf23b369
WCCIIeIOBAaHUN
o | e s
https://m.edso0o.ru/6¢1d11a6
3JIEKTPOHHBIX TAOIHI]
16 Htoroast KOHTpoOJIbHAS bubnuoreka LHOK
pabota https://m.edsoo.ru/7e379f8f
IIpumepsl
HENPEPBIBHBIX
CITy4aiiHbIX BEJIMYMH.
17 OYHKINA TUIOTHOCTH bubmmotexa [{OK

pacrpeneneHus.
PaBHOMepHOE
pacrpeieneHue u ero
CBOMCTBa

https://m.edsoo.ru/9f5b423d



https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d

18

IIpumepsl
HETPEPBIBHBIX
CIy4YalHbIX BEJIUYMH.
@YHKIHNA IOTHOCTH
pacnpeneneHusl.
PaBHOMepHOE
pacnpesnencHue 1 ero
CBOICTBa

bu6mmoreka IJOK
https://m.edsoo.ru/b1c2712e

19

3agauu, OpUBOIALIUE K
HOpMAaJIbHOMY
pacnpenencHuIo.
OyHKUUS IVIOTHOCTH U
CBOMCTBAa HOPMAJIBHOTO
pacnpenencHus

Bu6nmoreka [JOK
https://m.edsoo0.ru/97c¢19f59

20

[IpakTudeckas padora ¢
UCIIOJIb30BaHUEM
3JIEKTPOHHBIX TAOJHI]

bubmnuoreka LIOK
https://m.edsoo.ru/1f1f9ad9

21

IToBTOpEHME,
000011IEHHE U
CHCTEMaTH3aLIH
sHannii. OnrcarenpHas
CTaTUCTHKA

bubmuoreka LIOK
https://m.edsoo.ru/72953f4c

22

IToBTOpEHue,
0000111eHNE U
CHCTeMaTH3aIs
3HaHui. OnucarenbHas
CTAaTHCTUKA

bubmuoreka LIOK
https://m.edsoo.ru/b699ad0c

23

IToBTOpEHME,
00o0uIeHne u

bubmuorexa LIOK
https://m.edsoo.ru/3fcbacf9



https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9

CHCTEMATH3AIUs
3HaHUH. OMBITH ¢
PaBHOBO3MOKHBIMH
3JIEMECHTaPHBIMU
COOBITHSAMU

24

IToBTOpEHME,
000011IeHHE U
CHCTEMaTH3aLIHs
3HaHui. ONBITH C
PaBHOBO3MOXHBIMHU
AIIEMEHTaPHBIMH
COOBITHSIMU

bubmunoreka LIOK
https://m.edsoo.ru/538fd7cf

25

IToBTOpEHuUE,
00o0mIeHne n
CHUCTeMAaTH3aHUs
3HaHui. Berunciaenue
BEPOSATHOCTEH COOBITHIA
¢ IpuMeHeHneM (hopMyI
U rpauIecKux METOI0B
(koopnuHaTHAS TIpsMast,
JIEpeBO, TuarpaMmma
Ditnepa)

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

26

IToBTOpEHME,
00o0mieHune n
cUcTeMaTu3alus
3HaHU. Brruncienue
BEPOSTHOCTEH COOBITHIA
C IpUMEeHeHneM QopMyIT
U TpaUIeCKUX METO/I0B
(xoopnuHaTHAs IIpsMast,

bu6nmoreka [IOK
https://m.edsoo.ru/dc9ad6ca



https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca

JepeBo, AuarpaMmma
Ditnepa)

27

IToBTOpEHME,
o0obmenne u
cUCTEMaTH3aLus
3HaHuil. Beiunciaenue
BEPOSTHOCTEH COOBITHIA
C IpUMeHeHHeM QopMyIT
1 TpadUIeCKUX METO/IOB
(xoopnuHaTHas mpsiMas,
JepeBo, 1uarpaMma
Diinepa)

bu6mmoreka IJOK
https://m.edsoo0.ru/5964f277

28

IToBTOpEHuUE,
00o0mIeHne n
CHUCTeMAaTH3aHUs
3HaHui. Berunciaenue
BEPOSATHOCTEH COOBITHIA
¢ IpuMeHeHneM (hopMyI
U rpauIecKux METOI0B
(koopnuHaTHAS TIpsMast,
JIEpeBO, TuarpaMmma
Ditnepa)

bubmuoreka LIOK
https://m.edsoo.ru/e71debed

29

IIoBTOpEHUE,
000011eHE U
CUCTEMATU3ALUs
3HaHud. Ciry4aiiHbIe
BEJINYHMHBI U
pacnpeneneHus

bubmuoreka LIOK
https://m.edsoo.ru/00b2efb3

30

IToBTOpEHue,

Bbu6nmoreka IJOK



https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/00b2efb3

o0o0mieHue u
CHCTeMaTH3aIHs
3HaHud. CiryqaiiHbIe
BEJIUYUHBI U
pacnperneneHus

https://m.edsoo.ru/lcc2df8f

31

IToBTOpEHME,
000011IeHHE U
cucreMaTusanus
3HAaHUM.
MaremaTuueckoe
0XKHJIaHUE CIy4YarHOU
BEIIMYHHBI

bubmunoreka LIOK
https://m.edsoo.ru/aeal298c

32

IToBTOpEHuUE,
000011IeHNE U
CHCTEeMAaTH3aIUs
3HAHUM.
MaremaTuueckoe
0XKHJIaHUE CIy4YalHOU
BEJIMYUHBI

bubmnuoreka LIOK
https://m.edsoo.ru/640a8ebf

33

HToroBasi KOHTPOJIbHAS
paborta

bubmmoreka LIOK
https://m.edso0.ru/0fd6d597

34

IloBTOpEHME,
000011IEHHE U
cucTeMaTH3alus 3HaHUI

bubmmoreka LIOK
https://m.edso0o0.ru/5006273e

OBILIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34



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

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V1A YYEHUKA

e BepositHoCTh U craTucTka, 10 knace/ Byanmosuu E.A., BynsrueB B.A., AkunonepHoe obmiectBo «M3narenbcTBo
«IIpocsemenue»
e BepositHOCTB U ctaTucTHKa, 11 knace/ Byaumosuu E.A., BysnsrdaeB B.A., AkunonepHoe obmectBo «M3narenbcTBo
«IIpocsemmenue»

METOJUYECKHUE MATEPHUAJIBI J1JISA YYUTEJIA

e BepositHoCcTh U ctaTucTka, 10 knace/ Byanmosuu E.A., BysnsrdaeB B.A., Akunoneproe obmiectBo «M3narenpcTBo
«IIpocsemmenue»
e BepositHocTh 1 craTucTuka, 11 kinace/ bynumosud E.A., Bynbeiaes B.A., AkironepHoe 001iecTBo «M31aTenbcTBo
«IIpocsemmenue»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://m.edsoo.ru/

https://resh.edu.ru/

SIKnacc offers@yaklass.ru/
VYuu.py info@uchi.ru
https://ege.sdamgia.ru
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