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HHOACHUTEJIBHASA 3AIIMCKA

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Pabouas mporpamma ydeOHOro Kypca «Ajnredpa M Hayajga MaTeMaTHYECKOro
aHanu3a» 0azoBoro ypoBHs s oOydaromuxcs 10 —11 kmaccoB pa3zpaborana Ha
ocHoBe DenepaibHOrO TOCYJAPCTBEHHOIO  00pa3oBaTEIbHOIO  CTaHAapTa
cpenHero ooiiero oopa3oBaHusi, C Y4ETOM COBPEMEHHBIX MUPOBBIX TPeOOBaHUM,
NPEIbABIIEMbIX K MAaTEMAaTHUYECKOMY OOpa30BaHUIO, U TPATULUNA POCCUICKOTO
obpa3zoBanus. Peanuzanuss mporpammbl 00€cClieUMBAEeT OBJAJACHHE KIIOUEBBHIMU
KOMTIETCHIIMSIMH, COCTABJISIOIIMMH OCHOBY JUISI CAMOPA3BUTHS M HEMPEPHIBHOTO
00pa3oBaHus, LEJIOCTHOCTh OOIIEKYIbTYPHOI'0, TUYHOCTHOTO U MMO3HABATEIHHOTO
pa3BUTHUS JIMYHOCTU 00 yJarOLIUXCA.

HEJIM N3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hadasia MareMaTHUYeCKOTO aHaIM3a» SBISICTCS OJHUM W3
HanOoyiee 3HAYMMBIX B MPOrpaMMe CTapiied IIKOJbI, IMOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECIeYMBACT HWHCTPYMCHTAIBHYIO 0a3y JUIsi HW3YYCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrod CTOPOHBI, (POPMHUPYET JOTHYECKOE U
aOCTpakTHOE MBIIUICHUE YyYalluxcs Ha YPOBHE, HEOOXOAMMOM IS OCBOEHUS
KypcoB HWH(GOPMATHKH, OOIIECTBO3HAHMS, HCTOPHH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydJalluecs OBJAJEBalOT YHHUBEPCAIBHBIM SI3IKOM COBPEMEHHOM
HayKH, KoTopas (OpMYIUPYET CBOM JOCTHKEHUS B MaTeMaTudeckon (popme.

Kypc anreGpbl 1 Hayan MaTeMaTUYECKOro aHaIn3a 3aKJIaJbIBaeT OCHOBY JJIs
YCIEIIHOTO OBJIQJICHUS 3aKOHAMH (DHU3UKH, XUMUHW, OWOJIOTUHM, TOHUMAaHUS
OCHOBHBIX TCHJICHIIMA OSKOHOMHUKH H OOINECTBEHHON JKM3HU, ITO3BOJISICT
OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(MPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIOJIL30BaTh X B TOBCEIHEBHOW KM3HU. B TOXe BpeMs OBIajcHHE
a0CTpaKTHBIMA ¥ JIOTUYECKH CTPOTMMH MAaTEMaTUYECKUMHU KOHCTPYKIIASIMHU
pa3BUBaET YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH
YTBEPXKIICHUSI, UCTIOJIH30BaTh 0000IICHIE W KOHKPETU3AINI0, a0CTparupoOBaHue U
aHaIoTHI0, POPMUPYET KPeaTHBHOE U KPUTHIECKOE MBIIUIeHHE. B X0/me n3ydeHus
anreOppl M Hayal MaTEeMaTHYeCKOTO aHalu3a B CTapIIeH IIKOJE YdJalluecs
MOJIY9alOT HOBBIA ONBIT PEUICHUS MPUKIAAHBIX 337a4, CaMOCTOSTEIHLHOTO
MOCTPOCHHUSI MATEMAaTHYECKUX MOJIEJIe peajbHBIX CUTyallMii M HHTEpIpETaIUH
MOJIYUCHHBIX  PEIICHUN, 3HAKOMSTCS €  MpUMEpaMUd  MaTEeMaTHYECKUX
3aKOHOMEpPHOCTE B TIpUPOJe, HAayke M B HCKYCCTBE, C BBLIAOIIUMUCS
MaTEMaTUYECKUMH OTKPHITHSIMU U UX aBTOPAMH.

Kypc oGnamaer 3HaYMTENbHBIM BOCHHUTATECIBLHBIM ITOTSHITHAIOM, KOTOPBIN
peayim3yercs Kak 4epe3 ydeOHbI Marepual, CIoCOOCTBYIOMIMK (HOpMHPOBAHUIO



HAyYHOTO MHPOBO33pEHHUSA, TaK U uepe3 crnenupuky y4eOHOU AesITebHOCTH,
TpeOyromein CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, MIPOAOJIKUTEIBHON
KOHIICHTPALIMM BHUMAHHUSI U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN pE3yJIbTar.

B ocHoBe Meronuku oO0y4yeHuss aireOpe M HadajgaM MaTeMaTHYecKOro
aHaIM3a JISKUT JeATENbHOCTHBIN TPUHIIUI O0yYEHUS.

CtpykTypa Kypca «Anredpa v Hauajga MaTEMaTHIECKOTO aHATTN3a» BKIIIOYAET
CIIENYIOIIME COAEPIKATEIBbHO-METOANYECKUE JUHUU: «Uuciia U BBIYUCICHUS»,
«DyHkuun  u rpapukn», «YpaBHeHHMs M HepaBeHCTBa», «Hauana
MAaTeMaTH4eCKoro aHanusa», «MHoxecTBa U Jioruka». Bce OCHOBHBIE
COZIEPKATEIbHO-METOANYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSIKEHUHU JBYX JET
oOyueHusl B CTapuiei MIKOJie, ECTECTBEHHO JOMOJHSISA ApYr APyra U MOCTENEHHO
HAChII[asiCb HOBBIMM Te€MaMu W pasgenamu. JlaHHBIA Kypc  sIBIs€TCA
UHTErPATUBHBIM, TOCKOJBKY OOBEIUHSIET B cebe CcoaepXKaHue HECKOIbKUX
MaTeMaTHYeCKUX AUCLUHUIUINH: aireOpa, TPUrOHOMETPHSI, MATEMAaTUIECKUI aHau3,
Teopusi MHOXKeCTB U Jip. [lo Mepe Toro kak ywamuecss oplajfeBaloT Bcé Oosee
IIMPOKUM MaTeMaTHYECKUM anmnaparoM, Y HUX MOCIEA0BaTEbHO (POPMHUPYETCS U
COBEPIICHCTBYETCA YMEHHME CTPOUTh MAaTEMAaTHYECKYH0) MOJEIb pPEANTbHOU
CUTyallud, TPUMEHSTh 3HAHUS, TOJy4eHHbIE B Kypce «Anrebpa u Hadaia
MAaTeMaTUYECKOr0 aHAJIM3a», IS PEIICHHsS] CAMOCTOSTENIbHO CPOPMYIHPOBAHHON
MAaTeMaTHYECKOU 3aJ1a4t, a 3aT€M UHTEPIIPETUPOBATH MMOJYYEHHBIN PE3yJIbTAaT.

ConepxkarenbHO-MeTOANYECKAsA JIMHUSA «UMCna W BBIYMCIICHHS» 3aBEPIIACT
(opMHUpOBaHUE HABBIKOB MCIIOJI30BAHMSI IEUCTBUTENIBHBIX YUCEI, KOTOPOE OBLIO
HA4YaTo B OCHOBHOM ImKoje. B crapmieil mikoine ocoboe BHHUMaHUE YAENSETCS
(OpMUPOBAHUIO TPOYHBIX BBIUMCIUTEIBHBIX HABBIKOB, BKIIOYAIOMIMX B ce0s
UCTOJb30BaHUE PA3IUYHBIX (OPM 3amKucCH JACUCTBUTEIBHOIO YHCA, YMEHHE
palMOHATIBHO BBINNOJHATH JEHCTBHS C HUMH, JAENATh HPUKUIKY, OLICHUBATh
pesynbrar. OOydwaromuecss MOJYy4alOT HABBIKK MPUOIMKEHHBIX BBIYUCICHUM,
BBITIOJTHEHUST JEHCTBUU C YHUCIaMH, 3alMUCAaHHBIMU B CTaHAApTHOH ¢dopme,
WCIIOJIb30BAHUS MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAKEHHUI.

JIunns «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCs Ha IPOTSIKEHHHU BCETO
oOydeHHs] B CTapuiel IIKoJie, TMOCKOJIbKY B KaXKIOM pasjelie IpOorpaMMbl
MPEIYCMOTPEHO PEIlIeHHWEe COOTBETCTBYIOMIMX 3amad. OOydaroniuecss OBJIa/I€BAIOT
Pa3IMYHBIMHA METOJAMHM pELIEHUs UENbIX, PALNUMOHAIBHBIX, HPPALUOHAIbHBIX,
MOKAa3aTeNbHbIX, JIOTAapUPMUUYECKMX U  TPUTOHOMETPUYECKUX  YpaBHEHH,
HEPABEHCTB U X cucTeM. llonydeHHble yMEHUS UCTIOIB3YIOTCS P UCCIIETOBAHUT
GYHKIIMHA ¢ TOMOIIBIO MPOU3BOJHOM, PEIICHWU MPUKIATHBIX 3a7a4 U 3ajlady Ha
HaXOXK/JCHHE HauOOJbIIMX M HAUMEHbIIMX 3HaueHuil GyHkuuu. JlanHas
coJlep)KaTeNibHas JIMHMUS BKIIOYAaeT B ce0s Takke (OPMUPOBAHHE YMEHHM
BBITIONHATh pacuérbl 1o (opmynaM, mpeoOpa3oBaHUs IIENbIX, PAIMOHAIBHBIX,



UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKKe BBIPAKCHU,
COZEpXalllUX CTENeHUu U Jorapudmel. braronaps u3ydeHHIO anredpanyeckoro
MaTepuana TMPOWCXONUT  JajbHEWIee  pa3BUTHE  aJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBINUJICHUS Yy4alluXcs, (QOPMUPYIOTCS HABBIKK JIEyKTHUBHBIX
paccykneHud, pabOTBl ¢  CHMBOJBHBIMH  (popMaMu,  TMpenCTaBICHHS
3aKOHOMEPHOCTEH M 3aBUCMMOCTEW B BHJI€ PAaBEHCTB W HEpaBeHCTB. Auredpa
npenjaraet d((EKTUBHbIE WHCTPYMEHTBI IS PEIICHUS TMPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3aj[ad, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKH.

ConepxarenpbHo-MeToquueckass JuHUA «DyHKIMM W TpaduKW» TECHO
NEPETIETAETCS ¢ IPYTUMU JTUMHUSMH KypCa, TTOCKOJIbKY B KAKOM-TO CMBICTIE 3371aET
[10CIIEA0BATEIBLHOCTD U3y4ECHUS Marepuaia. N3yuenne CTEIIEHHOMU,
MO0Ka3aTeNbHOM, JIorapu(MHUUECKOW U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpauKoB, UCMONb30BaHNE (QYHKIUHN UId pPEeUIeHHs 3a1ad U3 APYruxX yueOHbIX
IPEIMETOB U PEATbHOM JKU3HU TECHO CBSI3aHO KaK C MAaTEMAaTUYECKUM aHaJIM30M,
TaK ¥ C pelIeHHWeM ypaBHEHHIl M HepaBeHCTB. [Ipu »TOM OoOmbIIOE BHUMaHHE
yaensiercs (OpPMHUPOBAHUIO YMEHHUS BbIpakaTh (POpPMYIaMH 3aBUCHMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJTYYEHHBIE (PYHKIUU, CTPOUTH HX
rpadguku. MaTtepuan 3Toil cojiepKaTeIbHON JIMHUM HalleJeH Ha Pa3BUTHE YMEHUI
U HAaBBIKOB, TO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BEIMYMHAMHU B
paznuuyHOi (opme: aHaAIUTHUYECKOM, Tpaduueckodt u cioBecHoi. Ero msydenue
CHOCOOCTBYET Pa3BUTUIO AITOPUTMUYECKOTO MBIIIJICHHUS, CIIOCOOHOCTH K
0000IIEHUI0 M KOHKPETU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxxarenpHast jquHus «Hadanma mMaTemMaTHUecKOro aHaim3ay TMO3BOJISET
CYIIIECTBEHHO PACHIMPUTh KPYT KaK MaTeMaTUYeCKHUX, TaK W MPUKIATHBIX 3ajad,
JOCTYIHBIX 00YyJaloIIUMCsl, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh MCCIIEIOBATh U
CTpouTh Tpaduku (yHKIUH, ONpeAensaTb WX HauOONbIINE W HAUMEHBIITHE
3HAYCHUS, BBIYUCIATH IUIOMAIU (GUTYp U OOBEMBI TEN, HAXOAWTh CKOPOCTH H
yCKOpeHusi TpoueccoB. JlaHHas coaepkaTeiabHash JUHUSA OTKPHIBAET HOBBIE
BO3MOXKHOCTH TOCTPOCHHSI MaTEeMaTHUYEeCKMX MOJETCH peaabHbIX CHUTYalluH,
HAXOXKICHHUS HAWIYYIIero peuieHuss B MPUKIATHBIX, B TOM YHUCJIE COLHUAIBHO-
HKOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTHYECKOro aHaIu3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATBHO-IOIMYECKOTO U KPEaTUBHOTO
MBIILJIEHUSI, (OPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TeXHUKe U wuckyccrBe. OOydaromuecs Y3HAIOT O
BBIIAIONINXCS PE3YJIbTaTax, IMOJIYYECHHBIX B XOJE pPa3BUTHS MaTEMaTHKH Kak
HayKH, U UX aBTOpax.

ConeprkarenpbHO-MeToAUYeCKast TUHUS «MHOXKECTBa U JIOTHKAa» B OCHOBHOM
MOCBAILEHA  3JIEMEHTaM TEOPUM  MHOXECTB.  [€OpeTHKO-MHOXKECTBEHHbIE



IpEeICTaBJICHUS MMPOHU3BIBAIOT BECh KYPC IIKOJBHOM MaTeMaTHKU M IpeAaraioT
HauboJsiee YHUBEpPCAIbHBIN SA3bIK, OOBEAMHSIONINNA BCE Pa3/ieibl MaTeMaTHKU U €€
MPUJIOKEHUH, OHU CBSI3BIBAIOT pa3HbIE MAaTEMaTHUYECKUE NUCHUILIUHBI B E€AHMHOE
nenoe. [loaTromy BakKHO 1aTh BO3MOXKHOCTH IIKOJIbHUKY IOHHUMAaTh TEOPETHKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHOW MaTEeMaTHKH M HCIOJIb30BaTh €ro s
BBIPQ)KEHUS CBOMX MBICIIEH.

B kypce «Anrebpa u Hayajga MaTeMaTUYECKOro aHalIM3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBBI ~MaTE€MaTHYEeCKOrOo MOJCIHMPOBAHUSA, KOTOPbIE IPU3BAHBI
c(opMUpPOBaTh HABBIKU MTOCTPOCHHUS MOJEINEH peabHbIX CUTYallUid, NCCIIEeIOBAHMS
THX MOJIENel ¢ MOMOUIbI0 ammapara anreOpbl U MaTeMaTUYecKOro aHaju3a U
MHTEPIPETAUHU MOJYYCHHBIX Pe3ylbTaToB. Takue 3aJaHus BIUIETEHBI B KaXKJbIH
U3 pa3zesioB MPOrpaMMbl, OCKOJIBKY BECh MaTepHall Kypca IUPOKO UCIOIb3YETCs
IUISL PELICHUs] MPUKIIAAHBIX 3a1a4. [Ipu pemeHnn peanabHbIX MPAKTUYECKUX 3a7ad
yJaliuecs pa3BUBaIOT HAOJIOATEIbHOCTh, YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HCIOJIb30BAaTh AHAJIOTHIO, 0000IaTh M KOHKPETU3UPOBAThH
npobnemy. [lestenbHOCTh MO (HOPMUPOBAHUIO HABBHIKOB PEIIEHUS MPHKIATHBIX
3ajiay OpraHu3yeTcsl B MpOLeCcCe M3YYEHUs BCEX TeM Kypca «Anrebpa u Hayaia
MaTeMaTUYECKOro aHaI13a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM mMmIaHe Ha HM3ydeHHE Kypca aireOphl MU Hayajl MaTeMaTH4eCKOro
aHanu3a Ha 0a30BOM ypOBHE OTBOJIMTCS 2 yaca B Heaento B 10 kmacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a nBa roga o0ydenus — 170 gacos.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciia 1 BHIYUCICHUSA

Panmonanbuble yucia. OOBIKHOBEHHBIE U JECSTHUYHBIE JIPOOH, MPOLEHTHI,
OECKOHEUHbIE  MepUuoANYEecKue  JapoOu.  ApupMETHYECKHe  oOmepauuud  C
palMOHANILHBIMU YUCIaMH, TPeoO0pa30BaHus YUCIOBBIX BbIpakeHUH. [Ipumenenue
AapoOel U MPOLIEHTOB Ui PEUICHUs MPUKIAIHBIX 3aJa4 U3 pa3UYHbIX OTpacieu
3HAHUU U peasbHOU KU3HU.

JeWictBuTenbHble uuciaa. PanvoHanpHbIE W MppalMOHAJIbHBIE YHCIIA.
Apudmerrnyeckue orepanuu ¢ JACHCTBUTEIbHBIMU 4YuciaMu. [IpubnmxEHHbIe
BBIYMCIICHUS, ITIPABUJIA OKPYTJICHUS, IPUKHUIKA U OLIEHKA PE3yJIbTATa BBIYUCICHHMN.

Cremmenp ¢ menbiM  mokaszarenem. CranmaptHas  ¢dopma  3amucu
JeHCcTBUTENbHOrO 4ucna. Mcnosib3oBaHue  MOAXOAsIie  GopMbl  3amucH
JNEUCTBUTENBHBIX YMCEN AJIS PELICHMs INPAKTUYECKUX 3a0a4 U MNPEICTaBICHUSA
JAHHBIX.

ApupMernyecknii  KOpeHb  HaTypajJbHOM  creneHu. JleWcTBus ¢
apu(PMETUUECKUMH KOPHSMH HATYPaIbHOU CTEIIEHH.

CHHYyC, KOCHHYC ¥ TaHI'€HC YMCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHUHYC,
ApPKTaHI€HC YMCIJIOBOTO apryMEHTa.

YpaBHeHUsS U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHBIE MPEOOPA30BAHMUS.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKCHU . OcCHOBHBIE
TPUTOHOMETPUUECKUE (POPMYJIBL.

VYpaBHEHHE, KOpEHb YypaBHEHUs. HepaBEHCTBO, pElIEHHWE HEPABEHCTBA.
Metoa nHTEpBaIOB.

Pemenue uenbix v IpoOHO-palliOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

Peienne nppauoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHnEe ypaBHEHU U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKHUX 3a7ad
Y 33]1a4 U3 Pa3IMYHbIX 00JIaCTEel HaYKU U PEAIbHOM KU3HHU.

DYyHKIMU U TPAPUKHT

OyHkus, cnocoObl 3amaHus QyHkuuu. ['padux Pysxuuu. Bzaumno
oOpaTHble (DYHKIIHH.

OObnactb onpeneneHuss 1 MHOXKECTBO 3HaueHMi ¢(yHkuuu. Hynu ¢yHxnum.
[IpoMexxyTKH 3HAKOMOCTOSSHCTBA. YETHBIE M HEUETHBIE (DYHKIIMH.

Crenennast GyHKIUMSI C HATypaJIbHBIM U LIEJbIM NOKa3aTeneM. E€ cBolicTBa u
rpaduk. CpoiicTBa U rpaduk KOpHS N-OM CTENEHHU.



TpuroHomerpuyeckass OKPYKHOCTb, ONPEHACICHUE TPUTOHOMETPUUYECKUX
G YHKIIMNA YUCIOBOTO apryMEHTa.

Hayajsia maTeMaTH4eCcKOro aHajiu3a

ITocnenoBarensHOCTH, CIOCOOBI 3aJlaHUsA IIOCJIEN0BATEIBHOCTEH.
MOHOTOHHBIE OCIIEA0BATEIBHOCTH.

ApudmMernueckas ¥ reomeTpuueckas mporpeccuu. beckoHeuHo yObIBaroIiast
reoMerpudeckas mporpeccus. CyMma OE€CKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
nporpeccun. DopMysna CIOXKHBIX MNPOUEHTOB. Vcmonb30BaHHWE TPOrpeccuu IJist
pELIECHHS PeAbHBIX 3a7a4 MIPUKIATHOTO XapakTepa.

MHoxecTBa U JIOTHKA

MHoxecTBO, omnepanuud Haj MHoOxecTBamH. Jluarpammbl Ditnepa—BenHa.
[IpumeHeHne TEOPETHKO-MHOXKECTBEHHOIO armapara JJjs OIMCAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 IPYTUX YUYEOHBIX MPEIMETOB.

Omnpexnenenue, TeopeMa, CIEACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yucsia v BBIYHUCICHUSA

Hatypanbheie u niensie yncna. [Ipu3Haky 1e1mMOoCTH HEIbIX YHUCEIT.

CreneHb ¢ pallMOHAIIBHBIM NTOKa3arenaeM. CBOKCTBA CTEIEHHU.

Jlorapudm uncna. JlecITHUHbIE U HATypaIbHbIE JOrapU(PMBI.

YpaBHeHUsS U HEPABEHCTBA

[IpeobpazoBaHue BbIPAKEHU, COEPKAILINUX JOTapU(PMBI.

[IpeoOpa3zoBaHuEe BBIPAKEHUN, COJAEPIKAIIUMX CTENEHU C PalMOHAIbHBIM
[IOKa3aTeJIeM.

[Iprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHblE ypaBHEHHS U HEPABEHCTBA.

Jlorapupmuyeckue ypaBHEHUS U HEPABEHCTBA.

CucreMbl TMHEMHBIX ypaBHEHUH. Pemenne npukiagHblX 3a1a4d € IIOMOILIbIO
CUCTEMBI JIMHEHHBIX YPABHEHUMU.

CuHcTeMbl M COBOKYITHOCTH PAllMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumMeHeHne  ypaBHEHHMM, CHUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3a7ad M 3a7ad M3 Pa3IUyHbIX 00JacTel Hayku M peaJbHOU
KU3HH.

DOyHKUUU U rpaduKu

Oynkuusa. [lepuognueckue  pynkuumu. [IpomMexyTku  MOHOTOHHOCTH
¢yHkuuu. MakcumMymbl 1 MUHUMYMbl (pyHKknuu. HaumOombiiee m HauMeHbllee
3HaYeHHe PyHKIUU Ha POMEKYTKE.

Tpuronomerpuueckue GyHKINH, UX CBOMCTBA U TPAPUKH.

[lokazarenbHas u Jorapupmuyeckas QyHKIUU, UX CBOMCTBA U IPAPUKH.



HcnonwszoBanue rpadukoB PYHKIUNA I PEIICHUS YpaBHEHUN W JIMHEWHBIX
CUCTEM.

Ucnonws3oBanue rpadukoB (QyHKUIUM AJIE UCCIAEAOBAHUS IPOLIECCOB U
3aBUCUMOCTEN, KOTOpbIE BO3HUKAIOT IPU PELICHUHU 33/]a4 U3 JPYruX y4eOHBIX
IPEAMETOB U PEATBHOM )KU3HH.

Hayana maTteMaTH4eCKOro aHajmu3a

HenpepsiBHble pyHKIIMHU. MeTO MHTEPBAJIOB 1JIs PELLICHUS] HEPABEHCTB.

[IpousBonnas  ¢ynkuuu. ['eomerpuueckuid ©  (QUMYECKHI  CMBICH
ITPOU3BOJIHOM.

[IpousBonHble  dneMEHTapHbIX  (QyHKIuil.  DopMynbl  HAXOXIEHUSA
IIPOM3BOTHON CYMMBI, TPOU3BEACHUS U YACTHOTO (DYHKIIHIA.

[IpumeHeHre MpOM3BOJHON K MCCIEAOBAHUIO (PYHKIIMI Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxaeHne HauOobIlero 1 HauMEeHbIIEro 3HaueHus: GQyHKIUUA Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM [JIsi HAXOXKICHUS HAWIYYIIETO pPEIICHUS B
NMPUKIIAIHBIX 337adax, Uil OINpENeNeHUs CKOPOCTH IpOoLecca, 3aJaHHOrOo
dopmyoii niau rpaduxkom.

[lepBooOpa3znas. Tabmuiia nepBOOOpa3HBIX.

WuTerpan, ero reoMeTrpuuyeckMii u (U3MYECKUMU CcMbICH. Bbluucienue
uHTerpania mno ¢popmyne Herorona—Jleitonuna.



IINIAHUPYEMBIE PE3YJIBTATbBI

OcBoenue yueOHOro mnpeaMera «MaremaTuka» AOJDKHO oOecreunBaTh
JIOCTHKEHUE Ha YPOBHE CPEHEr0 00IIero 00pa30oBaHUs CIENYIOMIUX JINYHOCTHBIX,
METaNpPeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMUYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pPE3yNbTAaThl OCBOEHHUS TPOrPaMMbl y4eOHOTO TMpeaMeTa
«MaremaTrka» XapakTepHu3yIOTCS:

I'paxxpanckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIUU 00Y4arOIIerocsi Kak akTUBHOIO
U OTBETCTBEHHOTO WICHAa POCCHHCKOTO O0OIecTBa, TMPEICTAaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS DPA3IMUYHBIX CTPYKTYp, SIBICHHH,
IpoLenyp TPaKIAaHCKOro oO0ImiecTBa (BBIOOPHI, OMPOCHI M TMp.), YMEHHUEM
B3aMMOJICIICTBOBATh C COLUAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHUM C HX
GYHKIMAMY 1 HA3HAYCHUEM.

[laTpuoTnyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON IPask/IaHCKON UIEHTUYHOCTH, YBAKEHUS K
MPOLIJIOMY Y HACTOAIIEMY POCCHUMCKON MaTEMAaTHUKH, [IECHHOCTHBIM OTHOILLIEHHEM K
TOCTHKEHUSAM POCCUMCKAX MAaTEMAaTUKOB U POCCUMCKON MATEMAaTUYECKOM HIKOJIBI,
K HCIIOJIb30BAHUIO ATUX JIOCTIXKCHHI B JPYrUX HayKax, TEXHOJOTUSX, cdepax
SKOHOMMKH.

JIyXOBHO-HpPAaBCTBEHHOI'O BOCIIUTAHUSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTrO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHUYECKOTO IOBEIICHMS,
CBS3aHHOI'O C MPAKTHYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKU U AESATEIbHOCTHIO
y4€HOr0; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYAYIIETO.

DCTeTUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKIIOYasi ACTETUKY MaTEeMAaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a;ad, pELICHHU, paccyXIeHU;
BOCIIPUMMYHUBOCTHIO K MATEMATUUYECKUM aClEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3n4ecKoe BOCIIUTAHUE:

chOpPMUPOBAHHOCTBIO YMEHUS TPUMCHSITh MATEMAaTHYECKUE 3HAHHUS B
MHTEpEcax 370pOBOro U O€30MaCHOro o0pa3a KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBbBIO (3J0POBOE MUTAHUE, COATTAHCUPOBAHHBIA PEXKHUM 3aHSATUU U

OTIbIXa, peryssipHas dusnueckas aAKTUBHOCTB); (pu3znUecKoro
COBEPILIEHCTBOBAHNU, npu 3aHATHAX CIIOPTUBHO-0310POBUTEIBHOM
JESTENbHOCTBIO.

TpynoBoe BOCIIUTaHHUE:



TOTOBHOCTBIO K TPYNly, OCOBHAHUEM ILIEHHOCTH TPYIOJIOOMS; UHTEPECOM K
paznuuHbIM  chepaM  mpopecCHOHANBLHON  JESITENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPHIOKCHUSIMH, YMEHHUEM COBEpINaTh OCO3HAHHBIM BBIOOD
Oyaymier mnpodeccud W Ppealn30BbIBaTh COOCTBEHHBIEC >KU3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUI0 HA TMPOTSHDKEHUH BCEH KU3HMU, TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHIO B PEUICHUHU MPAKTUYECKUX 3a7a4 MAaTEeMaTHUYE€CKOW HANPaBICHHOCTH.

DKOJIOTUYE€CKOE BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO IKOJIOTHYECKOW KYIbTYPhl, MOHUMAHHEM BIUSHUS
COIMAITLHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpelbl, OCO3HaHWUEM TJ00aJbHOTO XapakTepa JOKOJOTUYECKUX  MPoOJIeM;
OpUEHTAaIMeld Ha TPUMEHEHHE MaTeMaTHYEeCKUX 3HAHWN Ui perieHs 3a7ad B
o0JacTH OKpY’)Kalollel cpebl, IUIAHUPOBAHUSA IIOCTYNKOB M OLEHKH HX
BO3MOXKHBIX TIOCIIEACTBUN JJIsl OKPY>KAFOIICH CPEIIbI.

[leHHOCTH HAYYHOTO MO3HAHMUS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAayKh U  OOIIECTBEHHOW TNPAKTUKH, IMOHUMaHUEM
MaTEMaTUYECKON HayKu Kak cQepbl 4eIOBEYECKOW MEATeNbHOCTH, JTaroB e
pa3sBUTHS W 3HAYUMOCTH [IJII PA3BUTHS I[MBIIM3AIMHU; OBJIAJCHHEM SI3BIKOM
MaTEeMaTUKH M MaTEMaTHYECKOM KYJIbTYpOW Kak CpEICTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBJIATH TPOCKTHYIO M HCCIEIOBATEILCKYI0 NEATeIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeIMeTHbIE pe3yJbTaThl OCBOSHHUS IMPOrPaMMbl Yy4eOHOTO IpeIMeTa
«Marematukay XapaKTePU3YIOTCS OBJIaJICHUEM YHHUBEPCAITbHBIMU
NO3HABGAMENbHBIMU  OClCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeliCMBUAMU.

1)  Vuueepcanvmuvie  noznaseamenvuvle  Oelicmsus,  0becneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUaowuxcs (0ceoeHue
Memo008  NO3HAHUSL — OKPYHCAIOWe20  Mupa;  npumeHenue  J102UHeCKUXx,
uccnedosamelbCKux onepayuil, ymenutl pabomams ¢ uHgpopmayueti).

bazoBrie ornyeckue nenCTBUS:

e BBIABIITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MATEMaTHICCKUX
OOBEKTOB, TOHSITHH, OTHOIICHHM MEXIYy MOHATHUSMU;, (OPMYIUPOBATH
OTIpENCIICHUs]  TOHSATHH;  yCTAHABIMBAaTh CYIIECTBEHHBIH  IMPU3HAK
KJIaccu(UKaIMU, OCHOBaHUS i OOOOIIEHUS U CpaBHEHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJN3a,;



BOCIIpUHUMAaTh, (OopMyaHpoBaTb M  NpeoOpa3oBBIBATH  CYKICHUS:
YTBEpAMUTENbHbIE M OTpULATENbHBIC, €IMHUYHBbIC, YAaCTHbIE U OOIIUE;
YCIIOBHBIE;

BBIBILAITH ~ MAaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeursi B (akTax, JaHHbBIX, HAOMIONEHUSX M YTBEPKICHUSX;
nmpepjiaraTb  KpUTEpUHM Ul BBIABICHMS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JleJlaTh BBIBOABI C HCIOJIB30BAHHEM 3aKOHOB JIOTHMKH, JNEIYKTHUBHBIX W
WHIYKTUBHBIX YMO3AKIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTUU;
ITPOBOJIUTH CaMOCTOSITEJILHO JOKa3aTeNbCTBA MAaTeMaTUYECKUX
YTBEPKAEHUHN (IIpsIMbIE U OT IPOTUBHOIO), BBICTPAaWBaTh apryMEHTALIHIO,
OPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKICHUS U BBIBOJIBI;

BbIOMpaTh CIOco0 perieHus y4eOHOM 3amadyu (CpaBHHBATh HECKOJIBKO
BapUAaHTOB pEILECHUsA, BBIOMpAaTh HauOoJiee MOAXOMAUIMI ¢ Yy4E€TOM
CaMOCTOSITEJILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBrle uccienoBaTeIbCKUe ICHCTBUS:

UCIIOJIB30BaTh BOIPOCHI KaK HCCIENOBATEIbCKANA MHCTPYMEHT IO3HAHUS;
(bopMyIMpoBaTh BOMPOCHL, (PUKCHPYIOUIME MPOTUBOPEUHUE, MPOOJIEMY,
yCTaHaBIMBaTh  HMCKOMO€ M  JaHHOe, (OpPMHUpPOBaTH  THMIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IIPOBOAUTH CaMOCTOSTEIILHO CIUTAaHUPOBAHHBII HKCIIEPUMEHT,
UCCIIEZIOBAHUE 110 YCTAHOBJIEHMIO OCOOEHHOCTEH MaTeMaTH4ecKoro
OOBbEKTa, SBJICHUS, TMPOLIECCA, BBISIBICHUIO 3aBUCUMOCTEN MEXAY
00BEKTaMHU, SIBIICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHHS W BBIBOJBI IO pe3yJibTaTam
NPOBEAEHHOTO HAOJIOJIEHUS, MCCIEAOBAHUSA, OLICHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTAaTOB, BHIBOJOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOYKHOE pa3BUTHE IPOLIECCA, a TAKKE BbIABUIATh
MPEAIONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCJIOBHSIX.

Paborta ¢ undopmanmei:

BBISIBIIATH JeQUUUTH HHPOPMAIMH, TaHHBIX, HEOOXOAUMBIX UIS OTBETa
Ha BOIIPOC U JJIS PELICHMS 3a/1a4U;

BbIOMpaTh  MHGOpPMAIMIO U3  UCTOYHHKOB  PA3IUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(OPMALIMIO
pa3IMYHBIX BUIOB U (JOPM IIPEICTABICHUS;

CTPYKTYpPHpPOBaTh MH(OpPMAIUIO, MIPEACTABIATH €€ B pa3IMUHBIX (hopmax,
WJUTIOCTPUPOBATh TpaduyecKy;



2)

OLICHUBATh HaAEKHOCTh uHdopmaru o CaMOCTOSITEIbHO
c(hOpMYIHPOBAHHBIM KPUTEPUSIM.
Yuusepcanouvie  Kommynuxamuenwvle Oelicmeus, obecneyugaiom

CPOPMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00YUATOUWUXCSL.
OoOuenue:

BOCIIpUHUMATh U (OPMYIUPOBATH CYXKJAECHHUS B COOTBETCTBUH C
YCIOBUSIMU U LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO
X0y PELIeHUs 3a]]a4l, KOMMEHTHPOBATh MOJYyYEHHBII pPe3yJIbTaT;

B X0J1e 00CYXJAEHUS 33J]aBaTh BOMPOCHI [0 CYIIECTBY 00CYXKIAEMOI TEMBI,
npoOJIeMBbl, pelaeMoil 3a7auu, BEICKa3bIBaTh UICH, HALIEJICHHBIC Ha MTOUCK
PELICHHSI; COIOCTABJIATh CBOM CYXKACHUS C CYXKICHUSAIMH JpPYruX
YYaCTHUKOB JMajora, OOHApyKHUBaThb pa3iu4yle U CXOJCTBO IMO3ULUN; B
KOppEeKTHOM popme hopMynupoBaTh pa3HOTIACHs, CBOM BO3PAXKEHUS;
IIPEACTABIATh  pEe3yJbTaTbl  pPEIIEHUs  3a4a4d,  JKCIEPUMEHTAa,
UCCIICZIOBAHUSA,  MPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  (dopmar
BBICTYIVICHHUSA C YIETOM 3a7a4 MPE3ECHTAIIMA U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHHUYECTBO:

3)

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHUBUTyaTbHON PaOOTHI IPU PEIICHUU YU€OHBIX 3a/1a4; MPUHUMATD 11EJTh
COBMECTHOW JIEATEIHHOCTH, IUIAHMPOBATh OPTraHU3AIHUI0 COBMECTHOMN
paboThI, pactipeieisiTh BUIbI padOT, 10rOBapuBaThCs, OOCYKIATh MPOIECC
1 pe3ynbTaT paboThl; 000011aTh MHEHHUS HECKOJIBKUX JTFOJICH;
y4acTBOBATh B IPyNNOBBIX (hopMax paboThl (00CYkAEHHUS, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbl» W WHBIC); BBIOJHITH CBOK 4YacTh pabOThI U
KOOPJIWHUPOBATh CBOM JIEHCTBUA C JAPYTMMH YJCHAMU KOMAaH/IbI,
OILICHMBATh KAueCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

Vuueepcanouvie  pezynamuenvie  Oeticmesus, obecneuusarom

qbopmupoeaHue CMbBICII0BbLX YCMAROBOK U HCUZHEHHBIX HABBIKOB JTUYHOCMU.
CaMoopraH Hn3anus.

COCTABJIATH IJIAH, AJITOPUTM PCHICHUA 3a/ia4H, BBI6I/IpaTB CI1oco0 pemicHuA C

Y4ETOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh
U KOPPEKTHPOBATh BapUaHThI PELLICHUH C Y4ETOM HOBOM MH(OpMAIIIH.
CaMOKOHTpOJIB:

BIaACTh HAaBBIKaMHU MO3HAaBAaTEILHOU pe(bJIeKCI/II/I KaK OCO3HaHHA
COBCPIIACMBbIX ﬂCﬁCTBHﬁ U MBICJIMTCIIBHBIX ITPOLECCCOB, UX PE3YJIbTATOB,
BIaACTh criocooamMu CaMOITPOBCPKH, CaAMOKOHTPOJIA  IIpomecca H
pe3yibTara PCIICHUA MaTEeMaTHYECKOM 3aJa4u,



e TMPEIBUAECTh TPYAHOCTH, KOTOPbIE MOIYT BO3HMKHYTh IIPH pEUICHUHU
3a/layd, BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENLCTB, JaHHBIX, HAUICHHBIX OIMKNOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBHE pe3yJibTaTa IeId M YCJIOBUSIM, OOBSICHITH
MPUYUHBI JTOCTHXKEHUSI WM HEJIOCTHKECHUS PE3yJIbTaTOB JEATEIbHOCTH,
HAXOJUTh OMIKUOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDHI

OcBoenne yueOHOro Kypca «Anredpa U Hayaiaa MaTeMaTHYEeCKOTO aHalIn3ay
Ha YpPOBHE CpEAHEro o0Iero oOpa3oBaHUs JTOJKHO OOECTeyuBaTh JOCTHIKEHHE
CJIEAYIOLUX MTPEAMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB:

10 KVIACC

Yuciaa 1 BIYMCICHUS

OnepupoBaTh TMOHATUSMH: PAlUUOHAIBHOE H JICMCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JECATUYIHAS JPOOH, TIPOICHTHI.

Boimonuare  apudmeTrndeckue — onepalMd ¢ pallMOHAIBHBIMU |
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

BrinonaHsaTe npuOIM>KEHHBIE BHIYUCIICHUS, UCTIONB3YS NIpaBUiia OKPYIJICHUS,
JIeTIaTh MPUKHUAKY U OLEHKY PE3yJIbTaTa BHIYUCICHUN.

OnepupoBaTh NMOHATHUSMU: CTENEHb C LENBIM IOKA3aTeNeM; CTaHIapTHas
dopMa 3amucu JEHCTBUTENHLHOTO 4YHCIA, KOPEHb HATypallbHOM CTEIEHHU;
UCIIO0JIH30BaTh MOAXOAILYI0 (OPMY 3aMMKUCH JEHCTBUTEIBHBIX YUCEN JJIsI PEIISHUS
MPAKTUYECKUX 33/1a4 U MIPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC M TAHT'€HC MPOU3BOJILHOIO YIJIA;
UCIIOJIb30BaTh 3aMKCh MPOU3BOJILHOIO YIJIa Yepe3 0OpaTHBIE TPUTOHOMETPUUECKHE
(GyHKIHIH.

YpaBHeHus] 1 HEPaBEHCTBA

OnepupoBaTh NOHATHUSAMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; IIEJIOE,
palroHaIbHOE, UPPALIMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BrinonHsaTe npeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAKCHUN U pellaTh
TPUTOHOMETPUUYECKUE YPABHEHMUS.

BoimonHaTh npeoOpa3oBaHUs LETBIX, PAMOHAIBHBIX M HPPAIMOHABHBIX
BBIDQKECHWI W  peliaTb  OCHOBHBIC  THUIIBI  I[ENbIX, PAIMOHAIBHBIX W
VPPalMOHAIIbHBIX YPABHEHUIN U HEPABEHCTB.

[IpuMeHATh YypaBHEHHS U HEPABEHCTBA JIJI PEUICHUS] MATEMATUYECKUX 3a]1a4
U 33]71a4 U3 PA3IMYHBIX 00J1aCTel HAYKU U PEaTbHOM JKU3HHU.



MonenupoBarh peajibHbIE CHUTyallUM Ha S3bIKe anreOpbl, COCTaBISAThH
BBIPQKCHUS, YPAaBHEHHs, HEPABEHCTBA IO YCIOBUIO 3aJayd, HCCIEA0BAThH
MOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAaHUEM aIlapara ajreOpsl.

DOyHKIMU U TPAPUKHA

OnepupoBaTh MOHATUSAMH: (YHKIUS, CIOCOOBI 3aaHusl (QYHKUHMH, 00JIaCTh
OTIpEe/ICNICHUs] M MHOXKECTBO 3HaueHUU (yHKIuHU, Tpaduk GYHKIUH, B3aUMHO
oOpaTHbIe (QYHKIIUH.

OnepupoBaTh TOHATUSAMU: YETHOCTb M HEUYETHOCTh (QYHKIMH, HYJIU
(YHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKIUN ISl peIeHUs] yPaBHEHUI.

Ctpouth u yuTaTh rpaduku JTUHEHHOW (HYHKIIMH, KBaIPATUIHOU (YHKIIUH,
CTETIEHHOM (PYHKIIMH C LEJBIM MTOKa3aTeNeM.

Ucnonb3oBath Tpaduku (QyHKUMI 51 HMCCIAEAOBAHHMS MPOLIECCOB U
3aBUCHMOCTEN MpU PEIICHUU 3a7a4d U3 APYrUX y4eOHBIX MPEIMETOB U pealbHOM
KU3HU; BhIpaXaTh (OPMYyJIaMH 3aBUCUMOCTH MEXy BETUYMHAMMU.

Havaja MaTeMaTH4eCcKOro aHajau3a

OnepupoBaTh TMOHATUSAMH: TOCIEAOBATEIBHOCTh, apHU(PMETHUECKas U
re€OMETPUYECKAs ITPOrPECCHH.

OnepupoBaTh MOHATUSIMH: OECKOHEYHO YOBIBAarOI[asi TI'€OMETPUYECKAs
nporpeccusi, cymma 0€CKOHEUHO yOBIBAOIIEH T€OMETPUYECKON MPOrPECCU.

3aiaBaTh NOCIEN0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcnonp30Bare CBOMCTBA MOCIEA0BATEIBHOCTEN U IIPOTPECCUM JJI PELLICHUS
peanbHBIX 337a4 IPUKIATHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMH: MHOXKECTBO, ONIEPALIMH HAJl MHOXECTBAMU.

Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapaT Jjsi  ONHMCAHMS
peasbHBIX MPOIECCOB U SIBJICHHUM, MPH pEUIeHUM 3aJad M3 APYrux Y4eOHBIX
IIPEIMETOB.

OnepupoBaTh  MOHATUSIMH: OlpeleNIeHne,  TEeOopeMa,  CIIEICTBHE,
J0Ka3aTeIbCTBO.

11 KIIACC

Yuciaa v BIYUCIEHUSA

OnepupoBaTh MOHATUSMH: HATYpPAJIbHOE, I€J0€ YHUCIO; HCIOIb30BaTh
IPU3HAKH JIETUMMOCTH LIEJIBIX YHCEN, PA3JI0KEHUE YUCIIA HA IPOCTHIE MHOXKUTEIN
IUI peLeHus 3aad.

OnepupoBaTh MOHATUEM: CTENEHB C PALIMOHAIBHBIM OKA3aTEJIEM.

OnepupoBaTh MOHATHAMU: JOrapudm uucia, JECATUYHBIE U HaATypaibHbIC
aorapu@msi.



YpaBHeHus1 1 HEPaBEHCTBA

[IpumeHATh CBOWCTBA CTENEHW JUIsI  NPeoOpa3oBaHUS  BBIPAKECHMI;
ONEPHUPOBATH TOHATUSAMM: IOKA3aTEJbHOE YPAaBHEHUE W HEPABEHCTBO; PpEIIATh
OCHOBHBIE TUIIBI [I0KA3aTEJILHBIX YPABHEHUN U HEPaBEHCTB.

Beimonuath npeoOpa3oBaHMsl  BBIPAKEHUH, COAEpXKAIIUX Jorapudmsr;
OIEepUpOBaTh MOHATUSAMU: Jorapu(PMHUUECKOe YpaBHEHHE M HEPABEHCTBO; peIIaTh
OCHOBHBIE THIIbI JIOTapU(MUYECKUX YPABHEHUN U HEPABEHCTB.

Haxonuts peneHns npoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUAMH: CHCTEMA JIMHEWHBIX YPAaBHEHHH U €€ pELICHUE;
UCIIOJIb30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEILICHUS TPAKTUYECKUX 3a]1a4.

HaxomuTth pemieHnss mpOCTENIINX CUCTEM M COBOKYITHOCTEN PALMOHAIBHBIX
YPAaBHEHUU 1 HEPABEHCTB.

MognenupoBarh peanbHblE CHUTyallUM Ha $3bIKE aiureOpbl, COCTaBJIAThH
BBIDAKCHUS, YPAaBHEHHs, HEPABEHCTBA M CHUCTEMBI IO YCJIOBHMIO 3a7a4H,
UCCIIEI0BATh TOCTPOECHHBIE MOEIH C UCIIOJIb30BAHUEM alllapara ajreOpsl.

DyHKUUH U TPaPUKU

OnepupoBaTh MOHATUSAMU: TEpUoAMYEcKas  (QYHKIUS, TMPOMEKYTKH
MOHOTOHHOCTH (YHKIMHM, TOYKH OKCTpeMyMma (QYHKIUH, HauOoibliee U
HauMeEHblllee 3HayeHus (YHKUMM Ha TMPOMEXKYTKE;, HCIOIb30BaTh HUX I
uccieoBanus QyHKIUH, 3aJaHHON TPapUKOM.

OnepupoBaTh MOHATUAMM: TpadUKU TMOKA3aTENbHOW, JOrapupMHUECKOU H
TPUTOHOMETPUYECKUX (PYHKIIMIA; N300pakaTh UX HAa KOOPAMHATHOM IJIOCKOCTU U
UCIIOJIB30BAaTh I PELICHUs] YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOW MJIOCKOCTU IpaUKH JIMHEWHBIX YpaBHEHUI
Y WCIIONB30BATh UX JUIS PEIIEHUs CUCTEMBI JIMHENHBIX YPABHECHUM.

Ucnonw3oBate rpaduku  (QyHKIMM IS UCCIACAOBAaHUS TMPOILIECCOB U
3aBUCUMOCTEN U3 JPYTUX YYEOHBIX JTUCIUILINH.

Hayana maTreMaTH4eCKOIro aHAJIU3a

OmnepupoBaTh MOHATUSMU: HENpepbIBHAS (DYHKLMS; TPOU3BOAHAS (YHKIINH;
MCIOJIb30BaTh TEOMETPUUYECKUHN U (PU3HUUECKHI CMBICI IPOU3BOJHOM IS PELICHUS
3a1ay.

Haxonuth npou3BOIHBIE 3JIEMEHTAPHBIX (HYHKIUH, BEIYUCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEICHHUSA, YACTHOTO (YHKIIHIA.

Hcnonbp30BaTh TPOM3BOAHYIO JIJIsl UCCIEAOBAHNSA (PYHKIIMM HA MOHOTOHHOCTb
Y SKCTPEMYMBI, TPUMEHSATH PE3YJIbTATHI UCCIEI0BAHUA K TOCTPOCHUIO I'PpaUKOB.

Hcronp30BaTh IMPOU3BOAHYIO JI HAXOXKACHUS HAWIYYLIETO pELICHUs B
NPUKIIAJHBIX, B TOM YHCIIE COLMAIbHO-)KOHOMHUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATHUSIMU: [EepBOOOpa3Has MW  HUHTErpaj; IMOHUMATh
TreOMETPUYECCKUN U (PU3NIECKUI CMBICIT MHTETpaIa.



Haxonuth mepBoOOpa3HbIe AJIEMEHTAPHBIX (PYHKIINH; BBIUUCISATH MHTETPAI
no popmyne HeroTona—Jleitouuria.

Pemate mpukiagHbie 3a4add, B TOM YHCIE COIMAIBLHO-DKOHOMUYECKOTO U
bu3znUecKoro xapakTepa, CpeicTBaMU MaTEMaTUYECKOTO aHAIN3a.

IF'EOMETPUSA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro YpOBHS IS
oOygaromuxcs 10 —11 kmaccoB paspaboraHa Ha ocHoBe DenepalibHOIO
rOCY/IapCTBEHHOT'0 00pa30BaTEILHOTO CTaHAapTa CpeaHero oomero oopa3oBanus,
C yu4y€TOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHM, TNPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHIO, W TPAAUIMA POCCHICKOTO 0Opa3oBaHMS.
Peanuzanus nporpaMmbl 0OecrieunBaeT OBJIAJCHUE KIFOUEBBIMH KOMIIETEHIUSIMU,
COCTAaBJISIFOIIMMH OCHOBY JJIi CaMOpPa3BUTHS W HEMPEpPhIBHOTO 00pa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO W IO3HABATENBHOTO pPa3BUTHUSA
JMYIHOCTU 00YUJaIOIIINXCA.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOCTp y4yeOHOro Kypca TIE€OMETPUHM HAa YPOBHE CpPEIHEro OOILEero
o0pa3oBaHus 00YCJIOBJIE€HA NPAKTUYECKOM 3HAYMMOCTBIO METalpeIMETHBIX |
OPEIMETHBIX PE3yJbTaTOB OOYYEHHS T€OMETPUU B HANPABICHWU JUYHOCTHOTO
pa3Butus oOyvaromuxcs, ¢GopMupoBaHusi (YHKIMOHAIBHOW MAaTeMaTHUYECKOU
IPaMOTHOCTH, U3Y4EHUS IPYruX Y4eOHbIX TUCHUIUIMH. PazBuTue y o0ydarommuxcs
NPaBUIHLHBIX TPEACTABICHUN O CYIIHOCTH U TPOUCXOXKICHUU TEOMETPUUECKUX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOrO0 M HACAJIbHOr0, XapakTepe OTpaKeHUs
MaTeMaTUYECKOM HayKoW SBJIEHUM M MPOLECCOB pEalbHOrO0 MHUpPA, MECTE
reOMETPUHU B CUCTEME HAayK U POJIM MaTeMaTHYECKOI'0 MOJEINPOBAHNS B HAYYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
yJaliuxcs, a TaKXe KadecTB MbIIUICHUS, HEOOXOJUMBIX I aJanTalud B
COBPEMEHHOM OOIIIECTRBE.

['eomeTpust gBiseTcs OAHUM M3 0a30BBIX IPEIMETOB HA YPOBHE CPEAHETO
oOmiero o0Opa3oBaHUsA, TaK Kak OOECHEYMBAET BO3MOXKHOCTb H3Y4YEHHUS Kak
JUCIHIUIAH €CTeCTBEHHO-HAYYHOW HAMPaBICHHOCTH, TaK U TYMaHUTApHOM.

Jlornueckoe MbllUIeHUE, (OPMUPYEMOE MpPU H3YYEHUU OOYyYaroIIMMHUCS
MOHSITUIHBIX OCHOB T€OMETPUHU U TIOCTPOSHUH IETIOUYKH JIOTUYECKUX YTBEPKICHHIMA
B XOJI¢ pEUICHHs] IeOMETPUUYECKUX 3a/lad, YMEHHE BBIIBUraTh U OMNpPOBEprarh
TUMOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCS TMPH PEIICHWH 3a7]a4 eCTECTBEHHO-
HAy4YHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.



YMeHHne OpueHTUPOBATHCA B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JIacTAX MAESITeNbHOCTH uenoBeka. OpHeHTalus 4YejoBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTrO ObITHA, (opma
OTPaXXKECHUSI OKPYXAIOIIEr0 MHpa, YCIOBUE YCHEIIHOT'O IMO3HAHUS U aKTUBHOIO
npeoOpa3oBaHusl  EHCTBUTENBHOCTH. OnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEIWHSAET pa3HbIE BHABl y4YEOHOM U TPYAOBON MESITEIHLHOCTH,
SABJICTCS OJHUM U3 TMPO(ECCHOHANBHO BAXKHBIX KAdyeCTB, MOATOMY aKTyallbHa
3amadya GopMUpOBaHUS y OOYyYaromMXCSd MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUIHOCTH OOpPAa3HOTO MBINIJICHUS — CYIIECTBEHHOTO KOMIIOHCHTa B
MIOJICOTOBKE K TIPAKTUYCCKOM TEITEILHOCTH TI0 MHOTUM HaITPaBJICHHSIM.
[lenp ocBoeHus mporpamMmbl ydeOHOro kypca «['eomerpus» Ha 6a3zoBOM
ypoBHe 0O0y4deHHs — 0OIIe00pa3oBaTeIbHOE M OOIIEKYJIbTYPHOE pPa3BUTHE
oOydaromuxcs  4epe3  oOecleueHHe  BO3MOXKHOCTH  MpPUOOpETeHUsT U
WCMOJIb30BAHUSA CHCTEMATHUYECKUX TIE€OMETPUYECKMX 3HAHUM W JIEUCTBHM,
cnenu@UUHBIX T€OMETPUH, BOBMOXXHOCTH YCIIEITHOTO MPOJIOKEHUST 00pa30BaHUs
0 CTICIMAILHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM HCTIOJIh30BAHUEM T'€OMETPHH.
[Iporpamma 1o reoMeTrpun Ha 0a30BOM YPOBHE MpeAHA3HAUCHA IS
00y4JaromMXCcs CpeHEN IIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyIHEHUN
Ha ypOBHE OCHOBHOTO 0011ero oopa3zoBanusi. TakuM oOpa3om, oOydaromniecss Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MAaTeMAaTHUYE€CKHE YMEHHsI, CBSI3aHHBIC
co crnenuduKo TEeOMETpUH W HEOOXOAMMBIC ISl JKU3HH B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh M3YUYHUTh I€OMETpHIO Oosee
IyOOKO, €Clii B JajbHEHIIEeM BO3HHUKHET HEOOXOAMMOCTh B TE€OMETPHUYECKHUX
3HaHUAX B MPO(ECCUOHANTBHON AeATeIHHOCTH.
JlocTikeHne 1€ OCBOGHHUS TMPOTPaMMBI  OOECIEYMBACTCS PEIICHUEM
COOTBETCTBYIOIMX  3amad. lIpuopuTeTHBIMH 3aadyaMd  OCBOCHHS  Kypca
«["eomerpun» Ha 6a30BoM ypoBHe B 10—11 kinaccax sBIsIOTCS:
e (opmupoBaHHe TPEACTABICHHS O TEOMETPUM KAaK YacTH MHPOBOU
KyJbTYpbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (opmupoBaHHe MpEACTaBICHUS O MHOTOTPAHHUKAX WM TEJIaX BPAIICHUS
KaK 0 BOXHEHIIMX MAaTeMaTUYeCKUX MOJENAX, MO3BOJSIONIUX OMUCHIBAThH
U U3y4yaTh Pa3HbIC SIBICHUS OKPYKAIOIIETO MUPA,

e (opMupOBaHHE YyMEHHUs paclo3HaBaTh Ha YEpTEKax, MOJACIAX U B

peaiIbHOM MUPE MHOTOTPAaHHUKH U TeJia BPAIlCHUS;

e OBIAJCHUE METOJAaMH PEIICHUS 33]a4 Ha MOCTPOCHUS Ha M300paKeHMSIX

MPOCTPAHCTBEHHBIX (QUTYD;
e (opmupoBaHHe yMEHHUS OINEPUPOBATH OCHOBHBIMHU TIOHSTHSIMH O
MHOTOTpaHHUKaX M TelaX BpPaIICHHS U UX OCHOBHBIMHM CBOWCTBAMU;



e OBJAJCHUE  QITOPUTMAMHM  DPCIICHHWS  OCHOBHBIX  THIIOB  3ajady;
¢opMupoBaHUE YMEHHUS IMPOBOJUTH  HECIOXKHBIE  JJOKa3aTelIbHbIE
pacCcyKIeHusi B XOJA€ PEIIEHUS CTEepPEOMETPUYECKHX 3aJady M 3a7ad C
IIPAKTUYECKUM COAECPKAHUEM;

e pa3BUTHE WHTEUIEKTYyaJIbHBIX ~ M TBOPUYECKMX  CHOCOOHOCTEM
oOyyarouMxcs, IMO3HABaTEJIbHOM  aKTHUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHUI, KPUTUYHOCTH MBIIUICHUS;

e (opMHupoBaHUE (G yHKIIMOHATBHON TPaMOTHOCTH, pENeBaHTHOU
r€OMETPUU: YMEHHUE PpACIO3HABATh IMPOSBJICHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEAIbHBIX KU3HEHHBIX
CUTYallUsIX M MpPHU U3YYEHUH JPYTUX Y4E€OHBIX IMPEIMETOB, IMPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEW, (OpMYyITUpOBaTh HX HA S3bIKE
reOMETPHUH U CO3/1aBaTh T€OMETPUYECKUE MOECIIH, IPUMEHATh OCBOCHHBIM
r€OMETPUYECKUI ammapar il pEeHIeHUs] MPaKTUKO-OPHUEHTHPOBAHHBIX
3aJ1a4, UTHTEPIIPETUPOBATh U OLICHUBATh ITOJIYYCHHBIE PE3YJIbTATHI.

OTIMYUATENBHON OCOOEHHOCTBIO MPOrpPaMMBbl SIBISIETCSI BKJIIOYEHUE B KypC
CTEPEOMETPUM B Hayalle €ro Mu3y4eHus 3a7ad, pElaeMbIX Ha YpOBHE
MHTYUTUBHOT'O MO3HAHUS, U ONpEIeNEHHBIM 00pa30oM OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIMPYET NPOTEKAHUE MHTYUTHUBHBIX ITPOLIECCOB, MOTUBUPYET K
JNalbHEUIIEMY U3YYEHHUIO TIPEAMETA.

[IpennouteHne oTaaéTcsl HArMIAIHO-KOHCTPYKTUBHOMY METOY OOY4YEeHHUsI, TO
€CThb TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEM OCHOBE YYBCTBEHHOCTH MPEIMETHO-
NPAaKTUYECKOM JEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcsi B Kypce€ CTEpEOMETPUHM IPOBOJIWTCA 3a CUET pEIIEHUs 3aJad Ha
CO3/IaHME€  TPOCTPAHCTBEHHBIX 00pa3oB W  33Jad Ha  ONEpPUPOBAHHE
IpocTpaHCTBEHHbIMU oOpa3zamu. CoznmaHue oOpaza MPOBOAUTCS C OMOPOM Ha
HarfsgHOCTh, @ ONEpUPOBAHHE OOpa3oM — B YCIOBUSX OTBICYEHHUS OT
HarJIIJHOCTH, MBICJICHHOI'O U3MEHEHUS €r0 HCXOJHOT O COJEPKaHUS.

OcHOBHBIE cofiepKaTesbHble JIUHUKM Kypca «l'eomerpun» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble U INIOCKOCTH B IIPOCTPAHCTBE», «Teia BpaleHus»,
«BeKTOpbI U KOOPAMHATEI B MPOCTpaHCTBEY». POPMUPOBAHUE JTIOTUUECKUX YMEHHM
pacnpenenseTcss He TOJbKO IO COAEP)KATEIbHBIM JIMHHUSM, HO M IO TOJaM
0o0yJeHHUs Ha YPOBHE CpEeAHEro 00IIero oopa3oBaHusl.

Copepxanue o0pa3oBaHHs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJibTaTaM
OCBOEHHMSI pabouell mporpaMmbl, paclpeAcs€HHbBIM 10 ToAaM oOy4yeHwUs,
CTPYKTYPHUPOBAaHO TakuM o0OOpa3oM, YTOObl OBJQJE€HUE T'E€OMETPUUYECKUMHU
HNOHATUSIMU Y HABBIKAMHU OCYILECTBIIIIOCH MOCIEA0OBATENBHO U MOCTYNATENbHO, C
COOJIIO/IEHNEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOUAJIHCH B



OOIIYI0 CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN 00YyJaloluXcs, pacuiupss u
yrayossis e€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reomerpun oTBOAUTCS 2 yaca B Henenmo B 10 kimacce u 1 gac B
Henento B 11 kiacce, Bcero 3a Ba roga o0OydyeHus - 102 yueOHbIX yaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcCHOBHBIE  MOHATHS  cTepeoMeTpuu. Touka, TmpsiMas, IIOCKOCTb,
npocTpadHcTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUA U3 HUX.

B3anMHOE pacronoXeHue NpsMbIX B IIPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajuleJbHbIE W CKpelIMBaroImuecs mnpsMble. [lapamensHOCTh NpAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: INApajuleNIbHbIE MpPsIMbIE B  IPOCTPAHCTBE;
NapaJUIETbHOCTh TPEX MPSAMBIX; MApPaJUIEIbHOCTh NPSIMOM U IUIOCKOCTU. YTJBI C
COHANPABICHHBIMUA CTOPOHAMH; YroJI MEXAY IpPSAMBIMH B IIPOCTPAHCTBE.
[lapannenbHOCTH IIJIOCKOCTEMN: rapaJeiabHble IIJIOCKOCTH; CBOMCTBA
napajuleNibHbIX  MiockocTed. Ilpocreiiue mnpocTpaHCTBEHHbIE (GUTYpPHl Ha
MJIOCKOCTH: TETPadap, KyO, mapaJuleNenue l; MOCTPOSHNE CEUEHUIA.

[lepneHIUKYJIAPHOCTD MPAMON U IUIOCKOCTH: MEPNEHAUKYISIPHBIEC MIPSMBIE B
IPOCTPAHCTBE, MPAMBIE MAPAJIENbHBIE W NEPIECHIUKYISPHBIE K IUIOCKOCTH,
MPU3HAK TEPIECHANKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpEMa O MPAMOU
NEPIEHAUKYIAPHON IIIIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YrOJ MEXKIY IPSAMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  yroy, JIMHEHHBIA yroa JABYTPAaHHOrO  yrJa.
IleprieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSIHUE
OT OpsAMOA A0  IUIOCKOCTH,  MpoeKuHs  (Gurypsl Ha  IJIOCKOCTb.
[leprieHIUKYIAPHOCTh  IUIOCKOCTEM: TMpPU3HAK  NEPIEHAUKYJIAPHOCTH  JABYX
JI0cKOocTer. Teopema 0 TpEX NMEePIECHANKYIAPAX.

MHororpasHHuKHu

IloHsATHE MHOTOIpaHHUKA, OCHOBHBIE JIEMEHTBI MHOIOTPAHHUKA, BBIITYKIIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKY; pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yronbHas
npu3Ma; TPaHU M OCHOBAHUS MPHU3MBI; MIpsiMasi U HaKJIOHHAsSI MPU3MBbL; OOKOBasi U
ITOJTHAs ITIOBEPXHOCTh IIPU3MBI. [lapamenenunen, IPSAMOYTOJIbHBIN
napajuieJienuren U ero coiictBa. Ilupammupaa: N-yronpHas nmupamMuaa, TpaHd U
OCHOBAHHE IMHPAMU/JIbl; OOKOBas U MOJHAS TOBEPXHOCTh MUPAMUJIbL; PABUIIbHAS U
yceu€HHas MUpaMHIa. OJEMEHTbl MNpu3Mbl W nupamuibl. lIpaBunbHbIe
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOTO MHOIOTPAHHMKA; MPABWIbHASA IIPU3Ma U
MpaBWJIbHASL TNUpaMUJa; IPAaBUIbHAS TPEYroJibHAs MNHPaMHAA W IPABUIbHBIN
TeTpa’ap; Ky0. IIpencraBieHue O NpaBUJIBHBIX MHOIOTPAaHHHMKAX: OKTajp,
nonexa’ap v ukocasap. CeyeHust npu3Mbl U TUPAMHUIBIL.

CuMmMmeTprst B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IPSIMOI,
IJIOCKOCTH.  OJJEMEHTBl CHUMMETPUM B NHUPaMHAAX, MapaJuICICInINenax,
IIPaBUJIbHBIX MHOTOI'PAHHUKAX.



Bbluucienne 2J€eMEHTOB MHOTOI'PAaHHMKOB: p&Opa, AWaroHaiv, YIbl.
[Inomaas OOKOBOM MOBEPXHOCTH M TOJHOM TMOBEPXHOCTU MPSMON MPHU3MBI,
IJIOAJb OCHOBaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH NPSIMOM MPHU3MBI.
[Inomanes OOKOBOW MOBEPXHOCTHM UM TOBEPXHOCTH NPABUIBHOM NHUPAMU[BL,
TeopemMa O IUIom@aau yceuéHHoW mnupamunbl. l[lonarue 00 o0bEMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAIAMU
MOBEPXHOCTEM, 00bEMaMu OI0OHBIX TEJL.

11 KUIACC

Tesia Bpalenust

[umuaaprdeckas ITIOBEPXHOCTb, oOpa3yromue HWIAHAPUYECKON
MOBEPXHOCTH, OCh UUJIUHJIPUYECKOW NOBEepXHOCTH. [lunuHap: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, oOOpasylolasi U OCh; IUJIOMAab OOKOBOM U TMOJHOMU
MTOBEPXHOCTH.

Konunueckas moBepXHOCTb, 00pa3ylolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEPILIMHA KOHUYECKOW MOBEPXHOCTU. KOHYC: OCHOBaHUE M BEPIIHMHA, 00pa3yromast
U OCb, IUIOMIaJb OOKOBOM U TIOJHOM TOBEPXHOCTH. Y CEUEHHBIA KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHMUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, AUAMETpP; IUIOMIAb MOBEPXHOCTH CHEPHI.
B3auMHoe pacnonokenue cdepbl U TUIOCKOCTH; KacaTeabHas TII0CKOCTh K cdepe;
JI0aab cepsl.

N300paxkeHue Te BpallleHUs Ha MJI0CKOCTU. Pa3BépTKa HMIMHAPA U KOHYCA.

KoMOuHanuu Ten BpalieHusi ©W  MHOTOTPAHHUKOB. MHOrOrpaHHUK,
OMUCaHHBIA oOkoJiI0 cdepsl; chepa, BIHUCaHHAS B MHOTOTPAHHUK, WJIH TEJO
BpallCHUSI.

[Tonstue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
OpSIMOYTOJIBHOTO TMapajuiesienumnena u cienctsus u3 He€. OObEM UMIMHApA,
koHyca. O0BEM 1mapa u miomanasb chepsl.

[lomo6ubeie Tema B mpoctpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAASIMU
MOBEPXHOCTEMN, 00BEMaMU MOJOOHBIX TEIL.

Ceuenus mwimHApa (MapajulebHO W TEPIEHIUKYJSIPHO OCH), CEUCHUS
KOHyca (TapajijieIbHOE OCHOBAaHHUIO W MPOXOSIIEe Yepe3 BEPIIMHY), CEUCHHS
mapa.

BekTOpbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha mI0cKoCTH U B mpocTpaHcTBe. CI0XKEHUE U BEIYMTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4MCio. Pa3iokeHne BEKTOpa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. llpaBusio mnapauienenunena. Pemenue 3amad, CBSA3aHHBIX C
NPUMEHEHUEM TIpaBUi JEUCTBUUA ¢ BekTopamu. IIpsmoyronbHasi cucreMa



KoopauHat B mnpoctpaHcTBe. Koopauuarel Bektopa. llpocreiimme 3amaun B
KOOpAMHATax. YTosll Mexay Bekropamu. CKalsspHOE NIPOU3BEIEHUE BEKTOPOB.
Boeluucienne yriioB Mex1y HNpSIMbIMH M IUIOCKOCTAMH. KoopanHATHO-BEKTOPHBIN
METOJI ITPH PELIEHUU T€OMETPUUECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pPE3yAbTaThl OCBOCHUS TMPOTpaMMBl y4eOHOTO TMpenMera
«MaremaTHKay) XapaKTepU3yIOTC:

I'paxaanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAKTAHCKOM TMO3UITMH 00yJarOMIeToCs] Kak aKTUBHOTO
M OTBETCTBEHHOI'O WJIEHA POCCHIICKOr0 O0IecTBa, NPEICTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaxX (DYHKIIMOHHPOBAHHS Pa3IMYHBIX CTPYKTYp, SBICHUM,
Iporeayp TPaKIAHCKOro oOImiecTBa (BBIOOPHI, OMPOCH W Tp.), YMEHHEM
B3aMMOJICICTBOBaTh C COIMAJbHBIMA HMHCTUTYTaMH B COOTBETCTBUU C WX
(GYHKIUSIMHU 1 Ha3HAYECHUEM.

Ilarpuornyeckoe BOCIIUTAHHE:

Cc(OPMHUPOBAHHOCTHIO POCCUHMCKON TPaXkTaHCKON MICHTUIHOCTH, YBAXKCHUS K
MPOILIOMY U HACTOSIIEMY POCCHUIICKOM MaTeMaTHUKH, IICHHOCTHBIM OTHOIICHHUEM K
JTOCTHYKCHHUSIM POCCHIMCKIX MaTeMaTUKOB U POCCHICKONW MaTeMaTHYECKON IIKOJBI,
K HCIONB30BAaHUIO ITHX JOCTIKEHUH B JPYrUX HayKaxX, TEXHOJOTHAX, cdepax

SKOHOMMKH.
JIlyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSA:
OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoja;

c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHHWS, OTHYECKOTO ITOBEIICHHS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUM HAYKU U ACSATEIbHOCTHIO
y4€HOTr0; 0OCO3HAHUEM JIMYHOTO BKJIJla B MOCTPOEHUE YCTOMUYMBOTO Oy TIYIIIEro.

IcTeTHYECKOE BOCITUTAHHE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIOUas ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj]ad4, PEIIEHUM, PacCyXJICHUU;
BOCITPUMMYHUBOCTHIO K MATEMATHUYECKUM acCleKTaM Pa3IM4YHbIX BUJIOB UCKYCCTBA.

Pdu3nvecKoe BOCIUTAHME:

chOpMUPOBAHHOCTHIO YMEHUS TPUMEHSITh MATEMAaTHYECKUE 3HAHHUS B
HWHTEpecax 370pOBOro u 06e30macHOro oopasa >KM3HH, OTBETCTBEHHOI'O OTHOIIEHUSI
K CBOEMY 3JIOPOBBIO (30pPOBOE MHUTAHKE, COATAHCUPOBAHHBIM PEXKUM 3aHATHA U

OT]IbIXa, peryisipHas dbuznueckas aKTUBHOCTH); duznueckoro
COBEPIIICHCTBOBAHMUS, npu 3aHATHUAX CHIOPTUBHO-03/I0POBUTEIHHOM
JEeSATENbHOCTBIO.

Tpynosoe Bociuranme:

TOTOBHOCTBIO K TPYIY, OCO3HAHUEM IIEHHOCTH TPYIOIIOOWS; WHTEPECOM K
paznuuHbIM  chepaM  TpopecCHOHANLHON  JESITENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKCHHSIMH, YMCHHEM COBEPINATh OCO3HAHHBIA BBHIOOD
Oynymieit npodeccuu U peau30BbIBATh COOCTBEHHBIC KW3HEHHBIC IIJIaHbI,



TOTOBHOCTBIO M CHOCOOHOCTBIO K MAaTreéMaTHYeCKOMY OOpa3OBaHUIO U
caMo00pa30BaHUIO0 Ha MPOTSIKEHUU BCEH J>KU3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a7a4 MaTEMATUYECKON HAIIPAaBIECHHOCTH.

JIKOJOrM4ecKoe BOCIIMTAHHUE:

c(OPMUPOBAHHOCTBIO HKOJIOTMYECKOW KYJIbTYpbl, MOHUMAHHEM BIUSHHUS
COLIMAIbHO-DKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIIBHOU
cpedbl, OCO3HaHMEM TIJI0O0AJIBHOIO  XapakTepa JSKOJOIMUECKHX IpodseM;
OpUEHTALIMEN HA INPUMEHEHUE MATEMATHUYECKUX 3HAHUM U1 PEIICHUs 3a1a4d B
o0lacTu OKpy’Karolllell cpeabl, IJIaHUPOBAaHUS TOCTYNIKOB W OLEHKH UX
BO3MOYKHBIX MOCJIEICTBUH JUIs1 OKPYXKAOIIEH CPENBbI.

IleHHOCTH HAYYHOI'O ITO3HAHMA:

C(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M  OOIIECTBEHHOW MPAKTUKH, IOHMMAHUEM
MaTeMaTHYeCKON Hayku Kak cdepbl 4UerloBEYECKOM MAesITeIbHOCTH, ATAmoB €&
pa3BUTHs M 3HAYUMOCTH JUIS PAa3BUTHsA LHMBWINA3ALMHU; OBJIAJCHUEM SI3BIKOM
MAaTeMaTUKH W MAaTeMaTU4YECKOW KYJIbTYpOM KakK CpPEICTBOM IIO3HAHUS MUDPA;
TOTOBHOCTBIO OCYIIECTBJIATH ITPOEKTHYIO M HCCIIENOBATEIBCKYIO JEATEIBHOCTD
VH/VBUAYaIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO IpenMeTa
«MaremaTuka XapaKTepU3yIOTCS OBJTaJICHUEM YHHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0eliCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OeLlCMEUAMU.

1)  Vuueepcanvmuvie  nosnaeamenwvuvlie  Oelicmsus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYEcco8 ooyuarowuxca (oceoeHue
Memoo0o8  NO3HAHUA  OKpYJcaroujeeo  Mupda,  NpuMeHeHue  J02U4ecKUX,
uccnedosamenbCKux onepayuil, ymeHutl pabomams ¢ uHgpopmayueti).

ba3oBrblie 1oruyeckue 1eHCTBUA:

e BBUIBIITh U XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TOHITHH, OTHONICHHH MEXIYy MOHITHUSIMU, (OPMYIHPOBATH
ONpe/eNieHUs]  TMOHSATUW; YCTAaHABIMBATh  CYIIECTBEHHBIA  IPHU3HAK
KJIacCU(UKAIMM, OCHOBaHUS i1 OOOOIIEHHS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJN3a,;

e BOCHpPUHUMATh, (OPMYIUPOBATH M  NPEOOPA3OBBIBATH  CYKJCHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIIbHBIC, C€IWHUYHBIC, YaCTHBIC W OOIIWE,
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npotuBopeunsi B (akTax, JaHHBIX, HAOMIOMCHUSX W YTBEPKIACHUSIX,



npenjaratb  KpUTepUM  JJIL  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNaTh BHIBOABI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKIIOUECHUN, YMO3aKIIOUSHHH 0 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEITLHO J0Ka3aTeIhCTBA MaTeMaTHYeCKUX
YTBEpKIEHUMN (IIpsIMbIE U OT MPOTHUBHOTO), BBHICTPAWBaTh apryMEHTAIIUIO,
MPUBOJIUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CYXXJICHUS 1 BBIBOJIBI;

e BBIOMpPATH CMOCOO perieHus ydyeOHOW 3amgadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEIIeHUs, BBIOUpATh HaubojIee TMOAXOMSAINIMNA C Y4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBrble ucciienoBarebCKue JeiicTBUA:

e HCIOJb30BaTh BOMPOCHI KAK MCCIENOBATEIbLCKUI MHCTPYMEHT IO3HAHUS;
dbopMynmupoBaTh BONPOCHL, (PUKCUPYIOIIME MTPOTHUBOpPEUHE, MpoOIeMy,
yCTaHaBJMBaTh MCKOMOE W  JaHHoe, (OpMHUpOBaTH  THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHCHUE;

e TPOBOIUTH CaMOCTOATEITLHO CTUTAaHUPOBAHHBII HKCIICPUMEHT,
UCCJIEIOBAaHUE 10 YCTAHOBJIEHUIO OCOOCHHOCTEM MaTeMaTU4eCKOro
O0BEKTa, SBJICHUS, TMPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMH, SBJICHUSIMHU, IPOIIECCAMMU;

e  CaMOCTOATEJILHO (HOPMYIUPOBATHL 00OOIIECHUS U BBIBOJIBI M0 PE3yjIbTaTaM
MPOBEIEHHOTO HAOIIOJCHUS, MCCIIEIOBAHUSI, OIEHUBATh JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yJIbTaTOB, BBIBOJOB M 0000IICHUI;

e TMPOTHO3WPOBATH BO3MOXKHOE PAa3BUTHE IPOIIECCa, a TAaK)KE BBIIBUTATH
MIPENNONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanmeii:

e BBIBIATH JAePUITUTH WHGOPMAIIUU, TAHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BOMPOC U JJIS PEIICHUS 3aa4H;

e BbIOMpAaTh UHQOpPMAIMIO U3  MCTOYHUKOB  PA3NIUYHBIX  THUIIOB,
aHAIM3UPOBATh, CHCTEMATHU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAIIHIO
pa3IMYHbIX BUIOB U POPM IPE/ICTABICHUS;

e CTPYKTYpUPOBaTh HH(POPMAIIHIO, MPEACTABIATH €€ B Pa3IMUHbBIX (Popmax,
WLTIOCTPUPOBATh rpapuuecKus;

e OIICHUBATH HaJE&KHOCTD uHdopmaru o CaMOCTOSITEIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2) Vhueepcanvuvie KOMMYHUKAMUGHble Oelicméus,  0becnevusaiom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oouenue:



BOCIIpUHUMATh W  (QOPMYIUPOBATH CYXKJCHUS B COOTBETCTBHH C
YCIIOBUSIMH M LIENISIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y PEIIeHUS 33]]Ja4l, KOMMEHTHUPOBATh MOTYYEHHBIN pe3ysbTaT;

B X0 00CYXICHHS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI,
po0JIeMBbl, pelIaeMoi 3aauu, BbICKa3bIBaTh UJIEH, HAILIEJICHHBIC HA TTOMCK
pEIICHUsI; COIOCTABISATh CBOM CYXICHUS C CYXICHUSMH JPYrux
YYaCTHUKOB JHAJIOTa, OOHAPY)KMBATh Pa3IUYUEe M CXOACTBO IO3MITUH; B
KOppeKkTHOU popme hopMyIHpoOBaTh PA3HOTIIACHS, CBOM BO3PAXKEHUS,
MPEICTAaBIIATh  pPE3yJdbTaThl  PEIICHWUsS  3aJadd,  JKCIECPUMCEHTAa,
UCCIICIOBAHUS,  TPOEKTa;  CaMOCTOATEILHO  BbIOMpaTh  (opmar
BBICTYIUJICHUS C y4ETOM 3aJ71a4 MPE3CHTAIMH U OCOOCHHOCTEH ayIUTOPHUH.

Corpyanun4ectBo:

3)

NOHMMATh U HWCIOJB30BaTh  MPEUMYILIECTBA  KOMAaHJAHOW  H
MHAVBUAYAJILHOW paOOTHI TP pElIEHUH YU4eOHBIX 3a7a4; IPUHUMATh LIETb
COBMECTHOM JESTENIbHOCTH, IUIAHUPOBATh OPraHU3aliil0 COBMECTHOU
paboTHl, paclpeaesisiaTh BUAbI paboT, JOroBapuBaThes, 00CYKJIaTh MPOLIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIO/ICH;
y4acTBOBATh B IPYNNOBBIX (opMax paboThl (00CYkAEHUSI, 0OOMEH MHEHUH,
«MO3TOBbI€ ILITYPMbD» W HHBIE); BBIIOJHATH CBOK YacTh pabOThl U
KOOpAUHUPOBATb CBOM JEHUCTBUA C JAPYTMMH YJ€HAMU KOMAaH/bI,
OLICHMBATh KAueCTBO CBOET0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPUSM,
c(OpMYyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBHUSL.

Vuueepcanvuvie  pecynamuenvie  Oeticmeus, obecneuugarom

Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCIU.
Camoopranmzanmusi:

COCTaBJISITh IJIaH, aITOPUTM PEIISHUS 3a7au, BEIOUPATh CIIOCO0 pelieHus
C y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOIBb:

BJIQJICTh HABBIKAMU I[IO3HABaTEJIbHOW pedIeKCuu KaKk OCO3HaHMS
COBEPIIAEMbBIX JIEMCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIHTATOB;
BIIAJETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTpPOJISL —mpolecca |
pe3ysbTara peueHus MaTeEMaTUIECKOM 3a/1a4u;

MPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IMpPU PEUICHUU
3aa4d, BHOCHUTb KOPPEKTHBBI B JEITEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENLCTB, JAaHHBIX, HAUICHHBIX OINOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBl JOCTHKCHUSA WIM HEAOCTHKECHHUSA PEe3yJIbTaTOB ACATEIBHOCTH,
HaXOJUTh OLIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

HPEIMETHBIE PE3YJIbTATbBI

10 KVIACC

OnepupoBaTh MOHATUSMH: TOUKA, IPSIMAasi, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPECOMETPUU W CIICACTBUS M3 HUX TPH PEIICHUN
T€OMETPUYECKUX 3a/1a4.

OmnepupoBaTh MOHATUAMU: MAPATUIETLHOCT U MEPIEHANKYISIPHOCTH IPSIMBIX
Y IUIOCKOCTEM.

KnaccudummpoBarh B3amMHOE paCIOIOKEHUE MPSIMBIX W IUIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh TMOHSATHUSMH: JABYIPAHHBIA YTOJN, TPaHW ABYTPAHHOTO YIJIa,
peOpo IBYrpaHHOTO yrila; JTMHEWHBIM Yroj IBYIPaHHOTO yrja; TpaaycHas mepa
JBYTPAHHOTO yTIJIa.

OnepupoBaTh TOHSTHSMU: MHOTOIPAHHUK, BBIMYKJIBIM U  HEBBITYKJIBINA
MHOTOT'PaHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABIIIbHBIA MHOTOI'PaHHUK.

PacriozHaBaTh OCHOBHBIE BHJIBl MHOTOTPAHHUKOB (TUpaMuia; IpU3Ma,
PSIMOYTOJILHBIN Mapajuiesienume, Kyo).

KnaccupunmupoBaTh ~ MHOTOTpaHHUKH,  BBIOMpas  OCHOBAaHHS  JUIS
KJaccuuKay  (BBIMYKJIBIE W HEBBIYKJbIE MHOTOTPAHHUKHU; TPABUIIbHBIC
MHOTOTPAaHHUKH; TIPSIMBbIE U HAKJIOHHBIE PU3MBbI, TTAPAJUICTICITUTIC B ).

OnepupoBaTh MOHATUAMH: CEKYIas MIOCKOCTh, CEYCHUE MHOTOTPAaHHUKOB.

OOBSICHATH IPUHITUIIBI IOCTPOSHUST CEYCHUH, UCTIONB3YS METOJI CIIE/IOB.

CtpouTh ce4YeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€JIOB, BBITIOJHSTH
(BBIHOCHBIC) TIJIOCKHME YEPTEKHM W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Pemmarp 3a1aun Ha HaXOXJACHUE TEOMETPUIECCKIX BEJTMYHH 10 00pa3am win
QITOpUTMaM, TPUMCHSSI HM3BECTHBIC AHATUTUYCCKHE METOABI TPH PEIICHUH
CTaHJIAPTHBIX MaTEMaTHYECKHUX 3a7a4 Ha BBIYMCICHUE PACCTOSHUN MEXIY TBYM:I
TOYKaMH, OT TOYKHA JIO TMPSMOH, OT TOYKHA JO TIUIOCKOCTH, MEXKIY
CKPEIIMBAIONTUMUCS TPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKICHHE TEOMETPUUYECKUX BEIIMYUH M0 00pa3iiaM Uiu
QITOpUTMaM, TPUMCHSSI HM3BECTHBIC aAHATUTHYCCKAE METOABI TPH PEIICHUH
CTaHJAPTHBIX ~MAaTeMAaTHYECKUX 3a7a4 Ha BBIUKHCIEHHUE YIJIOB  MEXIY
CKPCIIMBAIONUMHUCS ~ TPSIMBIMH, MEXKIy TPSIMOA H  TUIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Bbrancnsate 00bEMBI U IUIOIIAN MOBEPXHOCTEW MHOTOTPaHHHUKOB (IIpHU3Ma,
nupaMyuja) € TpUMEHEHUEM (QOpMYN; BBIYMCISATh COOTHOIICHHUS MEXAY
IJIOLIAASIMU TTOBEPXHOCTEM, 00bEMaMH TOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHUAMHU: CUMMETpPUS B IIPOCTPAHCTBE; LEHTP, OChb U
IJIOCKOCTh CHUMMETPUH; LICHTP, OCh U MJIOCKOCTh CHMMETPUU (DUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPHIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeXax U
PUCYHKAX.

[IpumensaTs reomerpuueckue (HakThl M PEIICHUS CTEPEOMETPHUUECKHUX
3a/1a4, TPEANoJaralolX HECKOJIbKO IarOB PELIECHUs, €CJIU YCIOBUS TPUMEHEHUS
3aJ1aHbBI B SIBHOH (hopme.

[IpuMeHsaTs NpoOCTEHMIIME MNPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHMKAllHOHHBIE CHCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

IIpuBOAMTE IIpUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOAE H
’KU3HHU, pacIiO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh TMONMY4YEHHBIE 3HAHUS HAa NPAKTUKE: aHAIM3UPOBATh pEalIbHbIC
CUTyallud W NPUMEHATb HM3YYECHHBIE IIOHATHSA B IPOLIECCE ITOMCKA PEIICHUs
MaTeMaTuyecku CGOpPMYJIMPOBAaHHOM MpoOJEeMbl, MOIEIUPOBATh pealbHbIC
CUTyallul Ha S3bIKE TE€OMETPUHM, HCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKHUX IOHITUI U TEOPEM, allllapara aireopsl; pemarb
IIPAKTUYECKHUE 3a/1a4H, CBA3AHHBIE C HAXOXKJAECHUEM I'€OMETPUUYECKUX BEIMYHH.

11 KVIACC

OnepupoBaTh MOHATHSIMU: IWJIMHIPUYECKAs TIOBEPXHOCTh, OOpPa3yOIIHe
UWIAHAPUYECKOM  TMOBEPXHOCTH;  LWIMHAP;  KOHUYECKas  IOBEPXHOCT,
oOpa3yrolue KOHUIECKOM TOBEPXHOCTH, KOHYC; chepriecKasi TOBEPXHOCTb.

PacnioznaBath Tena BpamieHus (LWIMHIP, KOHYC, cepa U map).

OOBIICHATH CIIOCOOBI MOIYUYEHHS TEJl BpAIICHUSI.

KnaccupunmupoBaTs B3aMHOE pacroyiokeHue chepbl U TMIIOCKOCTH.

OrnepupoBaTh MOHATHUSIMU: IIAPOBOM CErMEHT, OCHOBAHHUE CETMEHTA, BBICOTA
CErMEHTA; IIAPOBOW CJIOW, OCHOBAHWE IIAPOBOrO CJIOSl, BBICOTA IIAPOBOTO CJIOH;
IaPOBOM CEKTOP.

Beuucnare  o00bEMBI M IUIOHMIQAM  TMOBEPXHOCTEM Tea  BpallleHHUS,
FEOMETPUUECKHUX TeJN C MPpUMEHEHHUEM (OpMYIJL.

OnepupoBaTh TMOHSATUSMH: MHOTOTPAHHHUK, BIHCAHHBIK B chepy U
OmMUCaHHBIM oOKoJIO cdepbl; cdepa, BOUCAHHAS B MHOTOIPAHHUK WJIH TEJO
BpallICHUSI.

BbIUUCIATh COOTHOIIEHUS MEXAY IUIOMIAASIMHU TOBEPXHOCTEH U 00BbEMaMu
IMOJOOHBIX TEIL.



N300paxxate u3ydaemble (UIYpbl OT PYKH U C IPUMEHEHHEM IPOCTBIX
YepTEKHBIX MHCTPYMEHTOB.

BbINONIHATH (BBIHOCHBIE) TJIOCKUE YEPTEXH M3 PUCYHKOB MPOCTHIX O0BEMHBIX
¢uryp: BUa cBepxy, COOKY, CHU3Y; CTPOUTh CEUEHUS TEJl BPaL[CHUSI.

W3BrekaTh, WHTEPOPETUPOBATH U MPeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTeXax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIUMTAaHUS BEKTOPOB U
YMHOXEHUSI BEKTOpa HA YHUCIIO, OOBSICHATh, KAKUMU CBOMCTBAMHU OHU 00JIaJaIOT.

IIpuMeHATE MPaBUIIO NapAJUIEIEIUIIEAA.

OnepupoBaTh MOHATUAMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOPAMH, CKAJIPHOE MPOU3BEAECHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPH bIE
BEKTOPBI.

Haxonuts cymMMy BEKTOPOB M IIPOU3BEICHHUE BEKTOPA HA YHCIIO, YTOI MEXKIY
BEKTOPAMH, CKAJSIPHOE NPOU3BEICHME, PACKIAABIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHHEM B IEKapTOBOW CUCTEME KOOPAMHAT.

[IpumenaTy reomerpuueckue (aKTbl Il PEIHICHUS CTEPEOMETPHUUECKHUX
3a/1a4, TPEANOJaraoX HECKOIbKO IIaroB PEUIEHUs, €CIU YCIOBUS TPUMEHEHUS
3aJIaHbI B SIBHOH (hopme.

Pemwars mpocredmme reoMeTpu4ecKue 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT O METOAA.

Pemlarp 3amaum  Ha [0KAa3aTelbCTBO MATEMAaTHYECKUX OTHOLIEHUHM U
HaXO0XK/ICHHE T€OMETPUUYECKUX BEJIMYUH MO 00pa3laM Uiu ajJropuTMam, MIpUMEHsIs
W3BECTHBIE METO/BI ITPU PEILIEHUN CTAHAAPTHBIX MATEMATUUECKUX 3a/1a4.

[IpuMeHsATs NpoCTEHMIIME NPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHMKALlHOHHBIE CHCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIMTE IpUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B IIPUPONE U
JKU3HHM, pacIiO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPHU B UCKYCCTBE.

[IpuMeEHATh TMONY4YEHHBIE 3HAHUS HAa NPAKTUKE: aHAIM3UPOBATh pEalIbHbIC
CUTyallud W NPUMEHATb WU3YYECHHBIE IOHATHS B IPOLECCE ITOMCKA PEIICHUS
MaTeMaTuyeckKu CGOpPMYJIMPOBaHHOM MpoOJEMbl, MOJIEIUPOBATH peallbHbIC
CUTyallul Ha S3bIKE TEOMETPUHM, HWCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKUX IOHITUI U TEOPEM, allllapara aireopsl; pemarb
IIPaKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOXKJACHUEM I'€OMETPUYECKNUX BETUYMNH.

BEPOATHOCTDB U CTATUCTHUKA



PabGouas mnporpamma y4eOHOro Kypca «BepoATHOCTP U CTaTHCTHKA»
6azoBoro ypoBHs ansi oOydarommxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
@enepanbHOr0 TOCYIApPCTBEHHOIO  00pa30BaTEbHOIO CTaHAApTa CPEIHETrO
obmiero o0Opa3oBaHHsA, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
OPEIbSABISAEMbIX K MaTeMaTHYECKOMY OOpa3OBaHUIO, U TPAaJULUNA POCCUUCKOIO
oOpa3oBaHus. Peanmszanusi mporpammbl 00€ClEUMBAECT OBJIAJACHHE KIIFOUEBBIMU
KOMITETEHIUSIMH, COCTaBJISIOIIMMH OCHOBY I CAMOPA3BUTHS M HEMPEPBIBHOIO
o0pa30BaHus, LETOCTHOCTh OOIIEKYJIbTYPHOIO, JUMYHOCTHOTO M MO3HABATEIBHOTO
Pa3BUTHS JIMYHOCTU 00 y4aIOLIUXCA.

HEJIM N3YUYEHUA YYEBHOI'O KYPCA

YueOHblii kypc «BeposTHOCTh U cratucTuka» 0a30BOrO YPOBHS SIBISIETCS
MPOAODKEHUEM M Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOTO YpOBHS
ocHOBHOW mikoibl. Kypc mpenanaszHadueH Ayt GOpMUPOBAaHUSA y OOYYarOIIUXCS
CTaTUCTUYECKOW KYJIBTYpbl M TIOHUMAaHHS POJIM TEOPUHU BEPOATHOCTEU Kak
MaTeEMaTUYECKOr0 MHCTPYMEHTA JJIsl U3Y4YEHUsI CIIyYalHbBIX COOBITUH, BEIUYHUH U
npoueccos. Ilpm u3ydeHunm kypca o0OramaroTcss NpPEACTABICHUS YYallUXCs O
METOJAaX UCCIEN0BAaHUS N3MEHUMBOIO MUPA, Pa3BUBAETCS IOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTH4YEeCKMX METOJOB IO3HAHMS KaK HEOThEMJIEMOW 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHUS.

CopepxaHue Kypca HanpaBJICHO Ha 3aKpEIUICHUE 3HAHWM, MOJYyYEHHBIX NpU
W3YYEHUH Kypca OCHOBHOM IIKOJIBI M HA Pa3BUTHUE MPEACTABICHUN O CIIydalHBIX
BEJIMYMHAX M B3aMMOCBS3SIX MEXAY HUMH HAa BaXXHBIX IPUMEPAX, CHOXKETHI
KOTOPBIX ITOYEPITHYTHI U3 OKPYXKAIOILIETO MUPA.

B cooTBercTBUM C yKa3aHHBIMM LEISIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCTh U CTAaTUCTUKa» CpeIHEH IIKOJIbI Ha 0a30BOM YpPOBHE BbIJIEJICHBI
CIIEAYIOLIME OCHOBHBIE cojAep)KaTeibHble JIMHUU: «CiyyaliHble COOBITUS MU
BEPOSATHOCTIY, «CiydaiiHble BETMUMHBI U 3aKOH OOJIBIINX YHUCEID.

BaxHyro 4yacTp Kypca 3aHMMAaeT M3Y4EHHE TI'E€OMETPUYECKOro U
OMHOMUAIBHOIO paclpeAesieHUl U 3HAKOMCTBO C UX HENPEPBIBHBIMU AHAJIOT aMU
— II0KA3aTEJIbHBIM U HOPMAJIbHBIM PacCIpeleICHUSIMH.

Conepxxanne nuHUM «CiydailHble COOBITHSI W BEPOSITHOCTU»  CIYXKHT
OCHOBOW [UIs1 (pOPMHUPOBaHUS IPEACTABICHUN O paclpeleseHUN BEpOSATHOCTEN
MEXy 3HAYECHUSAMH CIIyYalHBbIX BEJIMYMH, & TaKXK€ 3Ta JIMHHUS HEOOXOoAuMa Kak
0asa s M3ydyeHUs 3aKoHa OONbIIMX Yucel — (PyHIaMEHTaIbHOIO 3aKOHa,
JEUCTBYIOIIETO0 B TMPUPOAE © OOIIECTBE W HMEIOUIEr0 MaTeMaTHYECKYIO
dopmanuzanuio. Cam 3aK0H OOJIBIIMX YHUCEN NpeularacTcs B O3HAKOMHUTEIbHOU
(dopMe ¢ MUHUMAJIbHBIM HCIIOJIb30BAHUEM MaTEMATUYECKOro hopMain3ma.



Tembl, CBsS3aHHBIE C  HENPEPBIBHBIMU  CIy4alHBIMU  BEIMYHMHAMM,
AKLICHTUPYIOT BHHMMAaHHE IIKOJbHUKOB HA ONHWCAHUU U H3YYECHHUM CIly4alHBIX
ABJICHUW C MOMOILBIO HENpephIBHBIX (yHKIMI. OCHOBHOE BHUMAHHE YAEINSAETCA
II0OKa3aTEJIbHOMY U HOPMAJIbHOMY PAaCIPENEICHUAM, IIPU OTOM IIPEAIOIaraeTcs
O3HAKOMUTEIBHOE M3y4eHUE MaTepuana 0e3 J0Ka3aTelbCTB INPUMEHSIEMBIX
(axToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusydyenme kypca «BeposSTHOCTP W CTaTUCTHKa» Ha 0a30BOM YpOBHE
OoTBOAUTCS | Yac B HENENI0 B TEUCHHE KAXKIOro roma oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBneHne AaHHBIX C MOMOLIBI0 Tabmuu W auarpamm. CpenHee
apudmMernyeckoe, MeAMaHa, HauOoJblllee W HaWMEHbIIEe 3HAUEHUs, pa3Max,
JUCIIEPCHSI U CTAHJIAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyuyaiiHble SKCTIEPUMEHTHI (OIBIThI) M CIIy9allHbIe COOBITHS. DJIEeMEHTapHbIC
coObITHsl (MCXOBI). BeposTHOCTH ciydallHOTO COOBITHS. BIU30CTh 4YacToTHl U
BEPOSATHOCTH  coObITHl.  CiydaiiHble  ONBITBI  C  PABHOBO3MOXXHBIMU
AJIEMEHTApHBIMU  COOBITUSIMH.  BepodaTHOCTM  COOBITUH B ONbITaX  C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU.

Omneparnuu HaJ COOBITUSAMU: TEpEceueHue, 00beINHEHUE, TPOTHUBOIOI0KHbIE
coObITud. JInarpammel Diinepa. dopmysia cioxkeHns BEPOSITHOCTEM.

YcnoBHas BEPOSATHOCTH. Y MHOXKEHHE BEPOSATHOCTEW. JlepeBo CllydarHOTO
sKcriepuMenTa. dopMyIia MoTHON BepoaTHOCTH. He3aBucuMBbIe COOBITHS.

KomOunaroprnoe npasuio ymHoxkeHus. [lepectanoBku u dakropuan. Yucio
couetanuit. Tpeyronpauk [Tackans. ®opmyna 6uHoma HeroToHa.

buHapHbIil cydaliHbIN ONBIT (MCIIBITAHUE), YCIeX W Heynada. HezaBucumbie
ucnbiTanuss. Ceprsi HE3aBUCHMMBIX MCIBITAaHUW 10 TmepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHysum.

CnydaitHass  BenmuuHa. Pacnpenenenne  BepostHocTen.  /Imarpamma
pactpenenenus. [Ipumepsl pacnpeneieHui, B TOM YHCIIE, T€OMETPUUECKOE H
OMHOMUANBHOE.

11 KUIACC

YucnoBble  XapakTEPUCTUKU  CIYYaWHBIX  BEJIIMYMH: MaTEMaTUYECKOE
OXHMJAHHE, NHUCIEPCUs M CTaHAAPTHOE OTKJIOHEHue. [Ipumepsl npumeHeHus
MaTEMATUYECKOrO OKHUAAHUSI, B TOM YHUCJE B 33a/Ja4aX U3 MOBCEAHEBHOM KU3HHU.
Maremaruyeckoe oxugaHue OWHAPHOW Ciy4yailHOW BeTM4MHBL. MaTemaTudyeckoe
OKMJIAHUE CYMMBI CIyY4allHBIX BEJIMYMH. MaremMaTuyeckoe OXUIJAaHUEe U
JTUCIIEPCHSI TEOMETPUYECKOr0 1 OMHOMHUATIBHOTO pacpeiesICHUN.

3aKkoH OOJBIIMX YHUCENT W €ro pojb B Hayke, NPUPOAE U OOIIecTBe.
Br160opouHbIit METOT HCCIIeTOBAHUM.

[IpuMepsl HENpepbhIBHBIX Ciy4alHbIX BenuuuH. [loHsATHE O TJIOTHOCTH
pacnpeneneHus. 3aaadu, NPUBOIAIINE K HOPMAJIBHOMY pacnpenesieHnto. [lonsarue
0 HOPMAaJIbHOM paclpeaeICHNUH.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE pPE3yAbTaThl OCBOCHUS TMPOTpaMMBl y4eOHOTO TMpenMera
«MaremaTHKay) XapaKTepU3yIOTC:

I'paxaanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKTAHCKON TO3UITMH 00yYaIOMIETOCs KaK aKTHBHOTO
M OTBETCTBEHHOI'O WJIEHA POCCHIICKOr0 O0IecTBa, NPEICTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaxX (DYHKIMOHHPOBAHUS PAa3IMYHBIX CTPYKTYp, SBICHUM,
Iporeayp TPaKIAHCKOro oOImiecTBa (BBIOOPHI, OMPOCH W Tp.), YMEHHEM
B3aMMOJICICTBOBaTh C COIMAJbHBIMA HMHCTHUTYTaMH B COOTBETCTBHH C UX
(GYHKIUSIMHU 1 Ha3HAYECHUEM.

Ilarpuornyeckoe BOCIIUTAHHE:

C(OPMHUPOBAHHOCTHIO POCCUHCKOMN TPaXKIaHCKON MICHTUIHOCTH, YBAKCHHS K
MPOILIOMY U HACTOSIIEMY POCCHUIICKOM MaTeMaTHUKH, IICHHOCTHBIM OTHOIICHHUEM K
JTOCTHKCHHUSIM POCCHIMCKIX MaTeMaTHKOB U POCCUMCKON MaTeMaTUIECKOM IIKOJIBI,
K HCIONB30BAaHUIO ITHX JOCTIKEHUW B JPYrUX HayKaxX, TEXHOJIOTHUAX, cdepax

SKOHOMMKH.
JIlyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSA:
OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoja;

c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHHWS, OTHYECKOTO ITOBEIICHHS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; OCO3HAHUEM JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUMBOTO Oy TYIIEro.

IcTeTHYECKOE BOCITUTAHHE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKJIIOYAs ICTETUKY MATEMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj]ad4, PEIICHUI, pPacCyXJICHUM;
BOCIIPUMMYHUBOCTBIO K MATEMaTUYE€CKUM aCIEKTaM Pa3uyHbIX BUJIOB UCKYCCTBA.

Pdu3nvecKoe BOCIUTAHME:

chOpMUPOBAHHOCTHIO YMEHUS TPUMEHSITh MATEMAaTHYECKUE 3HAHHUS B
HWHTEpecax 370pOBOro u 06e30macHOro oopasa >KM3HH, OTBETCTBEHHOI'O OTHOIIEHUSI
K CBOEMY 3JI0POBBIO (3710pOBOE NMHUTaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHSATUU U

OT]IbIXa, peryisipHas busnueckas aKTUBHOCTB); buznuecKoro
COBEPIIICHCTBOBAHMUS, npu 3aHATHUAX CHIOPTUBHO-03/I0POBUTEIHHOM
JEeSATENbHOCTBIO.

Tpynosoe Bociuranme:

TOTOBHOCTBIO K TPYIY, OCO3HAHUEM IIEHHOCTH TPYIOIIOOWS; WHTEPECOM K
paznuuHbIM  chepaM  TpopecCHOHANLHON  JESITENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKCHHSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymieit npodeccuu U peau30BbIBATh COOCTBEHHBIC KW3HEHHBIC IIJIaHbI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTreéMaTHYeCKOMY OOpa3OBaHUIO U
caMo00pa30BaHUIO0 Ha MPOTSIKEHUU BCEH J>KU3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a7a4 MaTEMaTHYECKON HAIPABICHHOCTH.

JIKOJOrM4ecKoe BOCIIMTAHHUE:

c(OpMUPOBAHHOCTBIO HKOJIOTMYECKOW KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAIbHO-DKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIIBHOU
cpedbl, OCO3HaHMEM TIJI0O0AJIBHOIO  XapakTepa JSKOJOIMUECKHX IpodseM;
OpUEHTAIIMEN Ha INMPUMEHEHUE MATEMAaTUYECKUX 3HAHUW I pELICHUs 3a4ad B
o0lacTu OKpy’Karollel cpeabl, IJIAaHUPOBAaHMUSI TMOCTYNKOB M OIEHKHM HX
BO3MOYKHBIX MOCJIEICTBUH JUIs1 OKPYXKAOIIEH CPENBbI.

IleHHOCTH HAYYHOI'O ITO3HAHMA:

C(OPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M  OOIIECTBEHHOW MPAKTUKH, IOHMMAHUEM
MaTeMaTHYeCKOl Hayku Kak cdepbl 4YelIOBEYECKOW NeATENbHOCTH, 3TaloB €&
pa3BUTHs M 3HAYUMOCTH JUIS PAa3BUTHsA LHMBWINA3ALMHU; OBJIAJCHUEM SI3BIKOM
MAaTeMaTUKM W MAaTeMaTUYECKOW KYJIBTYpOM Kak CpPEICTBOM ITO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJIATH ITPOEKTHYIO M HCCIIENOBATEIBCKYIO JEATEIBHOCTD
VH/VMBUAYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO IpenMeTa
«MaremaTuka XapaKTepU3yIOTCS OBJTaJICHUEM YHHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eliCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OeLlCMEUAMU.

1)  Vuueepcanvmuvie  nosnaeamenwvuvlie  Oelicmsus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYEcco8 ooyuarowuxca (oceoeHue
Memoo0o8  NO3HAHUA  OKpYJyHCaAlowjeeo  mMupa;  NpuMeHeHue  J102U4eCKUX,
uccnedosamenbCKux onepayuil, ymeHutl pabomams ¢ uHgpopmayueti).

ba3oBrblie 1oruyeckue 1eHCTBUA:

e BBUIBIITh U XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TOHITHH, OTHONICHHH MEXIYy MOHITHUSIMU, (OPMYIHPOBATH
ONpe/eNieHUs]  MOHSATUW; yCTAHABIMBATH  CYIIECTBEHHBIH  MpU3HAK
KJIacCU(UKAIMM, OCHOBaHUS i1 OOOOIIEHHS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJN3a,;

e BOCHpPUHUMATh, (OPMYIUPOBATH M  NPEOOPA3OBBIBATH  CYKJCHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIIbHBIC, C€IWHUYHBIC, YaCTHBIC W OOIIWE,
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M M
npotuBopeunsi B (akTax, JaHHBIX, HAOMIOMCHUSX W YTBEPKIACHUSIX,



npenjaratb  KpUTepUM  JJIL  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNaTh BHIBOABI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIIOUCHUH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEITLHO J0Ka3aTeIhCTBA MaTeMaTHYeCKUX
YTBEpKIEHUMN (IIpsIMbIE U OT MPOTHUBHOTO), BBHICTPAWBaTh apryMEHTAIIUIO,
MPUBOJIUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CYXXJICHUS 1 BBIBOJIBI;

e BBIOMpATH CMOCOO perieHuss yd4eOHOM 3amady (CpaBHUBATh HECKOJBKO
BApUAHTOB peEIIeHUs, BBIOUpATh HaubojIee TMOAXOMSAINIMNA C Y4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBrble ucciienoBarebCKue JeiicTBUA:

e HCIOJb30BaTh BOMPOCHI KAK MCCIENOBATEIbLCKUI MHCTPYMEHT IO3HAHUS;
dbopMynmupoBaTh BONPOCHI, (UKCUPYIOUINE NPOTHBOpPEUHE, MpodiIeMy,
yCTaHaBJMBaTh MCKOMOE W  JaHHoe, (OpMHUpOBaTH  THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHCHUE;

e TPOBOIUTH CaMOCTOATEITLHO CTUTAaHUPOBAHHBII HKCIICPUMEHT,
UCCJIEIOBAaHUE 10 YCTAHOBJIEHUIO OCOOCHHOCTEM MaTeMaTU4eCKOro
O0BEKTa, SBJICHWS, TMPOIECCA, BBIIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMH, SBJICHUSIMHU, IPOIIECCAMMU;

e  CaMOCTOATEJILHO (HOPMYIUPOBATHL 00OOIIECHUS U BBIBOJIBI M0 PE3yjIbTaTaM
MPOBEIEHHOTO HAOIIOJCHUS, MCCIIEIOBAHUSI, OIEHUBATh JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yJIbTaTOB, BBIBOJOB M 0000IICHUI;

e TMPOTHO3WPOBATH BO3MOXKHOE pPa3BUTHE MPOIECCA, a TaKKE BBIABUTATH
MIPENNONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanmeii:

e BBIBIATH JAePUITUTH WHGOPMAIIUU, TAHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BOMPOC U JJIS PEIICHUS 3aa4H;

e BbIOMpAaTh HUHQOpPMAIMIO U3  MCTOYHUKOB  PANIUYHBIX  THIIOB,
aHAIM3UPOBATh, CHCTEMATHU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAIIHIO
pa3IMYHbIX BUIOB U POPM IPE/ICTABICHUS;

e CTPYKTYpUPOBaTh HH(POPMAIIHIO, MPEACTABIATH €€ B Pa3IMUHbBIX (Popmax,
WLTIOCTPUPOBATh rpapuuecKus;

e OIICHUBATH HaJE&KHOCTD uHdopmaru o CaMOCTOSITEIbHO
chOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vhueepcanvuvie KOMMYHUKAMUGHble Oelicméus,  0becnevusaiom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oouenue:



BOCIIpUHUMATh W  (QOPMYIUPOBATH CYXKJCHUS B COOTBETCTBHH C
YCIIOBUSMH U ILIEJISIMU OOIIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pCHHUS B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y PEIIeHUS 33]]Ja4l, KOMMEHTHUPOBATh MOTYYEHHBIN pe3ysbTaT;

B X0 00CYXICHHS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI,
po0JIeMBbl, pelIaeMoi 3aauu, BbICKa3bIBaTh UJIEH, HAILIEJICHHBIC HA TTOMCK
pEIICHUsI; COMOCTABJSATh CBOM CYXKACHUS C CYXICHUSIMH JIPYrUX
YYaCTHUKOB JHAJIOTa, OOHAPY)KMBATh Pa3IUYUEe M CXOACTBO IO3MITUH; B
KOppeKkTHOU popme hopMyIHpoOBaTh PA3HOTIIACHS, CBOM BO3PAXKEHUS,
MPEICTAaBIIATh  pPE3yJdbTaThl  PEIICHWUsS  3aJadd,  JKCIECPUMCEHTAa,
UCCIICIOBAHUS,  TPOEKTa;  CaMOCTOATEILHO  BbIOMparh  (opmar
BBICTYIUJICHUS C y4ETOM 3aJ71a4 MPE3CHTAIMH U OCOOCHHOCTEH ayIUTOPHUH.

Corpyanun4ectBo:

3)

NOHMMATh U HWCIOJB30BaTh  MPEUMYILIECTBA  KOMAaHJAHOW  H
MHAVBUAYAJILHOW paOOTHI TP pElIEHUH YU4eOHBIX 3a7a4; IPUHUMATh LIETb
COBMECTHOM JESTEIbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOU
paboTHl, paclpeaesisiaTh BUAbI paboT, JOroBapuBaThes, 00CYKJIaTh MPOLIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIO/ICH;
y4acTBOBATh B IPYNNOBBIX (opMax paboThl (00CYkAEHUSI, 0OOMEH MHEHUH,
«MO3TOBbI€ ILITYPMbD» W HHBIE); BBIIOJHATH CBOI 4YacTb padOThl U
KOOpAUHUPOBATb CBOM JEHUCTBUA C JAPYTMMH YJ€HAMU KOMAaH/bI,
OLICHMBATh KAueCTBO CBOET0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPUSM,
c(OpMYyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBHUSL.

Vuueepcanvuvie  pecynamuenvie  Oeticmeus, obecneuugarom

Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCIU.
Camoopranmzanmusi:
COCTaBIISATh IIJIaH, aJITOPUTM PEIICHUS 3a7a4¥, BHIOUPATh CIIOCO0 PEIIeHUs ¢

y4ETOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTHPOBATh BApUAHTHI PELLICHUI C Y4ETOM HOBOM MH(pOpMaIuy.
CaMOKOHTpPO/IBb:

BJIQJICTh HABBIKAMU IIO3HABaTeJIbHOW pedIeKCuu KaKk OCO3HaHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMH  CaMOMPOBEPKH, CaMOKOHTpPOJS Tpolecca U
pe3ysbTara peueH!us MaTeEMaTUIECKOM 3a/1a4u;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUH
3a7a4d, BHOCHUTb KOPPEKTHBBI B JEITEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMICHHBIX OIMNOOK, BBISIBIEHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBl JOCTHKECHUSA WIM HEAOCTHXKEHUs Pe3yJbTaTOB ACATEIBHOCTH,
HaXOJUTh OLIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

HPEIMETHBIE PE3YJIbTATbBI

10 KVIACC

Yurtath ¥ CTPOUTDH TAOIHIIBI U JTUATPAMMBEI.

OnepupoBaTh  MOHATUSIMHU:  CcpeAHee  apuMeTHdYecKkoe,  MeIuaHa,
HauOoJbIIIee, HANMEHbBIIIEe 3HAUCHHE, pa3MaX MAaCCUBA YHUCIOBBIX JaHHBIX.

OnepupoBaTh MOHATHSAMU: CIYYalHBIA AKCIEPUMEHT (ONBIT) W CIydailHOE
cOOBITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTApHBIM MCXOJ) CIIy4allHOTO OIIbITa;
HAXOAUTh BEPOSITHOCTU B OMbBITAX C PABHOBO3MOXXHBIMH CIIYYalHBIMU COOBITHSIMH,
HAaXOAUTh W CPAaBHUBATH BEPOATHOCTU COOBITUH B H3YYECHHBIX CIIy4alHBIX
JKCIIEPUMEHTAX.

Haxomute u QopmynupoBaTh COOBITHS: TepecedeHue U OObEeIUHECHHE
JAHHBIX ~ COOBITHH, COOBITHE, TPOTHBOMOJIOKHOEC JAaHHOMY  COOBITHIO;
MOJIL30BaThCs qUarpaMmamu Jisepa u (GOpMyJoi CI0KEHUS BEPOATHOCTEH Mpu
pelIeHny 3a1a4.

OnepupoBaTh MOHATUSMU: YCIOBHAS BEPOATHOCTb, HE3aBUCUMBbIC COOBITHS;
HaXOJIUTh BEPOSITHOCTU C IMOMOIIbIO MpaBWJia YMHOXKEHHS, C MOMOIIbIO JEpeBa
CIIy4allHOTO OIIBITA.

[TpumeHsaTh KOMOMHATOPHOE TIPABUIIO YMHOXKEHUS MPU PEIICHUH 3a]1a4.

OnepupoBaTh MNOHSATUSMH: HCHBITAHUE, HE3ABUCUMBIC HCIBITAHUS, CEpUs
UCIIBITAHWM, yCHeX U HeyJaya; HaxOJWTh BEPOSTHOCTH COOBITUM B CEpUH
HE3aBUCUMBIX UCIIBITAHUHN JI0 TIEPBOTO yCIeXa; HaXOJUTh BEPOSITHOCTH COOBITHH B
CepUH UCHbITaHUN bepHyIuun.

OnepupoBaTh  MOHATUSIMH:  CIy4yaliHas  BEJIMUMHA,  paclpeiesieHue
BEPOSTHOCTEH, AUarpaMMa pacipeieIeHusl.

11 KIIACC

CpaBHMBaTh  BEPOSITHOCTM  3HAUYEHWM  CIIydalHOW  BEJIMYMHBI 1O
PaCIIPEICIICHUIO UM C IIOMOILBIO THarpaMM.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO OKUAHUS; IPUBOAUTH TPUMEPHI,
KaK IMPUMEHSIETCd MaTEMAaTHYECKOE OXUJIAHWUE CIy4alHOW BEJIWYHUHBI HAXOIUTh
MAaTEMaTHYECKOE OXKUIAHUE 110 JTaHHOMY PacCIpeaeIICHHUIO.

NwmeTh nipescTaBiieHrne 0 3aKOHE OOJBIINX YHCE.

HNmeTs npeicTaBieHre 0 HOpMaIbHOM PaCIpEACICHUN.



TEMATHUYECKOE IINTAHUPOBAHHUE — AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A

10 KIIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HaunmeHnoBaHue pa3iesioB H TeM (uudposbie)
Konrpoasbnsbie | IlpakTuyeckue
n/n NMpPorpaMmel Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
MHoecTBa pallMOHAJIBHBIX U
1 EeMCTBUTENLHBIX Uyncel. ParnonansHbIe 14 1 bubmorexa OK
A -ran https://m.edsoo.ru/1568aba3
YpaBHEHHS U HEPABEHCTBA
) @Oynkuuu 1 rpapuku. CTeneHsb ¢ 1elNbIM 5 bu6mmoreka IIOK
IMOKa3aTeaeM https://m.edso0.ru/1568aba3
3 ApupMeTHuecKkrii KOpeHb N—0il CTEIeHHU. 18 1 bubmorexa [IOK
UpparmonansHbie ypaBHEHHS U HEPABEHCTBA https://m.edso00.ru/1568aba3
dopmybl
4 UTCOHOMETPUH. T pUTOHOMETPUUYECKHE 22 1 bubmorexa LHOK
P prH. 1p p https://m.edsoo0.ru/1568aba3
ypaBHEHUS
5 ITocnenoBaTeILHOCTH U IIPOIPECCUU 5 bubmorexa HOK
8 porp https://m.edsoo.ru/1568aba3
6 [ToBTOpEeHue, 0000IICHHE, CUCTEMATH3AIUS 3 1 bu6moreka [JOK
3HAHUU https://m.edso0.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 0



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

11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
No HaunMeHoBaHue pa3iei0B U TeM (uudposbie)
Konrpoasbnsbie | IlpakTuyeckue
n/n NpOrpamMMbl Bcero o0pa3oBaTesibHbIEC
padoThI padoThI
pecypchbl
CrereHb ¢ paliMoHaIbHBIM MTOKA3aTEJIEM.
1 [TokazatenpHas ¢ynkius. [lokazaTenbHbie 12 1 bubmorexa [JOK
YHICL https://m.edsoo.ru/f11c4afd
ypaBHEHHS 1 HEpaBEHCTBA
Jlorapupmuueckas KITHSL.
2 HOFapI/IiMI/IquKI/Ie Q)Y:B;eﬁna " 12 butmmorexa [IOK
p yp https://m.edsoo.ru/fl1c4afd
HEPaBEHCTBA
Tpuronomerpuueckue GyHKIIUU U UX
3 r paq)HKH T iFOHOMeT (I)I/i]qecine 9 1 bubmorexa [JOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Bbu6moreka [JOK
4 IT T i 24 1
POUSBOIHA, LIPUMEHEHHE HPOHSBOAHOA https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
5 14 9
HTCTPAILIT Er0 TpHMEHEmTt https://m.edsoo.ru/f11c4afd
. bubimmoreka IIOK
0 CHeteMbl ypapHeHiil 12 1 https://m.edsoo.ru/f11c4afd
bu6moreka [JOK
7 H 6
ATYPAIILHRIE 1 HEIHE HHena https://m.edsoo.ru/f11c4afd
[ToBTOpeHue, 0000IIeHNE, CHCTEMATU3ALIHS bubmorexa [IOK
8 . 18 2
3HaHUHN https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0



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

TEMATHUYECKOE IINTAHUPOBAHHUE - TEOMETPUSA

10 KJIACC
KoanuecTBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoasbnsbie | IlpakTuyeckue
n/n NporpaMMmel Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
1 BBenenue B cTepeoMeTpHio 10 Bubmoreia LIOK
A P P https://m.edsoo.ru/1c209e37
) [IpsiMbIe U MIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubmuorexa [JOK
[TapanienbHOCTh NPSIMBIX U IIIOCKOCTEH https://m.edsoo.ru/1c209e37
3 IlepneHIUKYIApHOCT NPAMBIX U 12 bubmorexa [IOK
MJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6moreka [JOK
4 1 1
VYTibl MEXY NPSIMBIMH U IIOCKOCTSIMU 0 https://m.edso00.ru/1c209e37
bu6moreka [JOK
M 11 1
> HOTOT PATHITIH https://m.edsoo.ru/1c209e37
.. bu6moreka [JOK
6 OObemB1 MHOTOrpaRHHKOB o L https://m.edsoo.ru/1c209e37
- n _ . 4 1 bu6moreka [JOK
OBTOpPEHUE: CEUCHHUSI, PACCTOSIHUS U YTJIBI https://m.edsoo. (/1620937
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 ) 0



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 KUIACC

KoangecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabnsie | Ilpakrnueckue
NnporpamMmabl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
bub6munorexa IIOK
T 12
18 BpatieHit https://m.edsoo.ru/1c209e37
.. bubmmoreka [JOK
ObnEmbr Ten > ! https://m.edsoo.ru/1c209e37
BexTOopnl 1 KOOpAUHATEL B IPOCTPAHCTBE 10 1 bubmorexa TIOK
p PA poctp https://m.edsoo.ru/1c209e37
[ToBTOpeHue, 0000IICHHE, 7 1 bu6motexa [IOK
cUcTEMATU3AalU 3HAHUH https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



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

TEMATHUYECKOE INTAHUPOBAHUE - BEPOATHOCTDb U CTATUCTHUKA

10 KIIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmMeHnoBaHue pa3aeioB H TEM uudpoBbie
Ne i/m P Kourposbubie | IlpakTuyeckue (ubp )
NMPOrPaMMBbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
IIpencraBieHne JaHHBIX U O CATENbHAS bubmotexa L{OK
1 4
CTaTUCTHKA https://m.edso0.ru/e0b7b0f1
CnyyaliHbIe O ciiydaiinblie co0 ,
2 onmims ¢ pasnonomonmn 3 1 BuGorera LIOK
p https://m.edsoo.ru/e0b7b0f1
9JIEMEHTAPHBIMH UCXOJaMHU
3 Omneparuu HaJl COOBITUSMH, CIOXKEHHE 3 bubmorexa [IOK
BEpOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOATHOCTb, IEPEBO
4 CIIy4aitHOTO OmbITa, (OpMyJIa MOJTHOM 6 bubmorexa [JOK
v > QOPMY . https://m.edso0.ru/e0b7b0f1
BEPOSTHOCTH U HE3aBUCUMOCTH COOBITHIA
bubmioreka [IOK
S 4
DIEMEHTH! KOMOHHATOPHKH https://m.edsoo.ru/e0b7b0f1
6 Cepuu 1ociie10BaTeNbHbIX HCIIBITAHUI 3 1 bubmorera IIOK
P A https://m.edsoo.ru/e0b7b0f1
7 Ciy4aiiHple BEMMYUHBI U pacipeae/IeHUs 6 bubmorexa HOK
y pactipex https://m.edso0.ru/e0b7b0f1
b K
8 O060011IeHrE U CUCTEMATH3AINAS 3HAHUI 5 2 ht?[?g;r%?ee;{;)gr(: 160b7h0fL
OBHIEE KOJIMYECTBO HACOB I10 I[TPOT'PAMME 34 2 2



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

11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM udposbie
Ne n/m past Konrpoabnsie | Ilpakrnueckue (upp )
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 MaremaTi4yecKkoe OXKUJaHUE CITy4aliHOM 4 bubmmoreka [JOK
BEJIMYMHBI https://m.edsoo.ru/5fbc5dcl
5 Jucnepcrs U cTaHIapTHOE OTKJIOHEHHUE 4 1 bubmmoreka [JOK
CIIy4aiiHOM BeIMYHHbBI https://m.edsoo.ru/5fbc5dcl
but6moreka [JOK
3 3 0 3 1
AKOH DOJBIIHX HHEC https://m.edsoo.ru/5fbc5dcl
4 HenpepbiBHBIE CiTy4aiiHbIC BEIUMYHUHBI 5 bu6motexa [IOK
(pactipeneneHus) https://m.edsoo.ru/5fhc5dcl
bub6morexa IJOK
5 H 2 1
OPMAIIEHOE pacTIpEACTICHIA https://m.edsoo.ru/5fbc5dcl
[ToBTOpeHue, 0000IIeHNE U Bbubmmnoreka [JOK
6 . 19 2
cucTeMaTU3alus 3HaHuU https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 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

HOYPOYHOE IINTAHUPOBAHMUE - AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Jlara nudpoBbie
Tema ypoka Konrtpoasbnbie | IlpakTudeckue p
n/n Bceero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypchbl

MHo)k€ecTBO, Onepanuy Hal

1 MHOXeCTBaMU. JluarpaMMbl 1 bubmioreia LTOK

. ) p https://m.edsoo.ru/746d5dce

Ditnepa—Benna
PanmonanbHbie yncna.

5 OOBIKHOBEHHBIC U IECATUYHBIC 1 bu6mmoreka [JOK
poOH, IPOIEHTHI, OECKOHEUHBIC https://m.edso00.ru/be888093
MEPUOUYECKUE TPOOH
ApudmeTrueckue orneparmu ¢

3 palMoHaIILHBIMU YHCJIaMU, 1 bubmioreka [IOK
peodpa3oBaHuUs YUCITOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHUN
[Tpumenenue npoGeit ¥ MPOLIEHTOB

4 JUISL pEeLIeHUs TPUKIIAAHBIX 33124 U3 1 bubmmorexa [IOK
Pa3JIMUHBIX OTPACIIeH 3HAHUI U https://m.edso00.ru/44dd1046
peabHON KU3HU
[Ipumenenue npoGeit ¥ MPOLIEHTOB
JUISL pEIIeHUs TPUKJIaAHBIX 3a7a4 U3 bubmotexa [JOK

5} . . 1
Pa3JIMYHBIX OTPACIICH 3HAHUI U https://m.edso00.ru/d99d8c74
peabHOMN KU3HU

6 JleficTBUTENBbHBIE YUCIIA. 1 bubmotexa [JOK

PannonansHbIe M HppALIMOHAIIBHBIE

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



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

qucia

ApudmMeTnueckue orneparuu ¢

bubmoteka [JOK

7
EUCTBUTEILHBIMHU YU CIIAMU https://m.edsoo.ru/a97a12d9
[IpuGamkEHHBIEC BEIYUCIICHUS,

8 npaBHna OKPYIJIEHUS, IPUKUIKA U bubmorexa HOK

p Py > TIPHKHA . https://m.edso0.ru/cb723fbd
OLIEHKA pPe3yNbTaTa BEIYMCICHUN

9 ToxaecTBa M TOXKIECTBECHHBIE bu6mmoreka [JOK
npeoOpa3oBaHuUs https://m.edsoo.ru/3a23ac15

10 VpaBHeHNE, KOPEHb YPABHEHUS bubmorexa HOK

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

11 HepaseHcTBO, pelienre HepaBeHCTBA Bubmiorexa HOK

p P p https://m.edso0.ru/50bdf26d
bubmoteka [JOK

12 M

CTOM HHTCPBATIoB https://m.edsoo.ru/775f5d99
Pemenue nensix u 1poOHO-

13 AIMOHAJIBHBIX VDABHEHUN U bubmorexa LIOK
patl yp https://m.edsoo.ru/6ec7al07
HEPaBCHCTB
KonTtponpHas pabora 1o reme
"MHOXeCTBa pallMOHAILHBIX U

14 elCTBUTEIbHBIX YUCEN bubmorexa LIOK
A ' https://m.eds00.ru/1914a389
PanmonanbpHbIC ypaBHEHUS U
HEpaBEHCTB"

DyHKIHSA, CIIOCOOHI 3aJaHHS
15 b yrII{KLI{lHI/I Bszaumno 06H aTHEIE bubmorexa HOK
Y ' P https://m.edso0o.ru/226eeabf
byHKIIUN
I'paduk pyaxknuu. O6acts
paduic bysicu N bubmoteka IJOK
16 OTIpE/ICIICHHUS] © MHOYKECTBO 3HaUCHUH

¢bynkun. Hymu GyHKImm.

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



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

[IpoMeKyTKH 3HAKOIIOCTOSHCTBA

17 YérHble u HeuETHBIE PyHKUIUU Bubmorexa LIOK
https://m.edsoo.ru/ff4564ad
CrerneHb ¢ LeNbIM MOKa3aTeIeM.
18 CranmaptrHas popma 3amnucu bubmmorexa [IOK
. https://m.edsoo0.ru/66446d3e
JEHUCTBUTEIHLHOT O YHCIIa
Hcnonp3oBanue noaxoasiueit GopMsl
19 3aIIMCH IEUCTBUTENBLHBIX YHUCET IS bu6mmoreka [JOK
peuIeHus MPaKkTUY eCKUX 3a/1a4 U https://m.edsoo.ru/6eadc6fl
IPEACTABICHUS JaHHbBIX
CrenenHast pyHKIUS ¢ HATYyPATbHBIM
20 U 1eJIbIM no(Ilc):saTL;neM. Eé }cq]:oﬁcma U bu6amorexa [IOK
https://m.edso00.ru/3f25a047
rpaduk
21 ApudmeTnueckuil KOpeHb bu6mmorexa LIOK
HaTypaJbHOHN CTEIEHU https://m.edso0.ru/d82c36d4
29 ApudmeTnueckuii KOpeHb bubmotexa [JOK
HAaTypaJIbHON CTEIIEHU https://m.edsoo.ru/fe7fc4db
93 CaolicTBa apu(PMETHUECKOTO KOPHS bubmotexa [JOK
HaTypaJbHOHN CTEEHU https://m.edso00.ru/d0f0b260
24 CaoiicTBa apuPMETHUECKOTO KOPHS bubmuorexa [JOK
HaTypaJIbHON CTEIIEHU https://m.eds00.ru/c3389865
o5 CBolicTBa apu(PMETHUECKOTO KOPHS bubmuorexa [IOK
HaTypaJIbHOM CTENEeHU https://m.edsoo.ru/444c4b9c
26 JeiicTBus ¢ apupMeTHIECKUMU bubmuoreka IIOK
KOPHSIMU N—O0i1 cTeneHu https://m.edsoo.ru/54b815c5
97 JleiicTBuUs ¢ aprdMeEeTHIECCKUMH bubmmorexa [IOK
KOPHSIMU N—OW CTENEHU https://m.edso00.ru/83105a0e
28 JeiicTBus ¢ apupmMeTHIecKUMU bu6mmorexa [IOK



https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e

KOPHSIMU N—OW CTENEHU

https://m.edsoo.ru/2ablc7bc

JleiicTBuUs ¢ aprupMEeTHIECCKUMH bubmmoreka [IOK
29 .
KOpHSIMHU N—OH CTENEHU https://m.edsoo.ru/each053c
30 JeiicTBus ¢ apupMeTHIECKUMU bubmotexa [JOK
KOPHSIMU N—OM CTEreHn https://m.edsoo.ru/8a5ada51
Pemenune nppannoHanbHbIX bubmmorexa [IOK
31 .
YPaBHEHHI U HEPAaBEHCTB https://m.edso00.ru/69106ae7
32 Pemenune nppannoHanbHbIX bubmmoreka LIOK
YPaBHEHHI U HEPABEHCTB https://m.edso0o.ru/9362fea9
33 Pemenne nppannoHanbHbIX bubmuorexa [IOK
YpaBHEHUM U HEPABEHCTB https://m.edso0.ru/78d9b391
34 Pemenune nppannonanbHbIX bubmuoreka IIOK
YpaBHEHUH 1 HEPAaBEHCTB https://m.edsoo.ru/de7ca33e
35 Penienne nppannoHanbHbIX bubmmorexa [IOK
YpaBHEHUI U HEPABEHCTB https://m.edso00.ru/87e5e52d
36 CaoiicTBa 1 rpaduk KOpHs N-0i bubmotexa [JOK
CTEIICHU https://m.edsoo.ru/ebOcc5e3
37 CaoiicTBa 1 rpaduk KOpHs N-0i bubmuotexa [JOK
CTEIEHU https://m.edsoo.ru/5f29b9b5
KonTtponenas paborta o reme
38 "Apudmernueckuit KOpeHb N—oi bubmmorexa [IOK
crenenu. MppamoHanbHbie https://m.edsoo.ru/f13af630
YpaBHEHHS U HEPaBEHCTBA"
39 CuHyc, KOCUHYC U TAHT'€HC YHUCIIOBOTO bubmmorexa [IOK
apryMeHTa https://m.edso00.ru/5f605ed0
CuHYyC, KOCUHYC 1 TaHI'€HC YHCIOBOTO bu6mmoreka [IOK
40
aprymeHTa https://m.edsoo.ru/ec9f4d78
41 APpPKCHHYC, apKKOCUHYC U apKTaHT€HC bubmmorexa [IOK
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YHUCJIOBOTO apryMeHTa

https://m.edsoo.ru/b8f5d49a

ApKCHHYC, apKKOCHHYC U apPKTAaHT€HC

bubmoteka [JOK

42
YHUCJIOBOTI'O apryMEHTa https://m.edsoo.ru/f1ff9220
Tpuronome ecKasi OKPYKHOCTb,
43 orF[) H(: :n;\:{:: ITHI/IFOHZMeE yI/IquCKT/ILX butmmorexa [IOK
e . p p https://m.edsoo.ru/6df195a0
(YHKIHIA 9UCIIOBOTO apryMeHTa
Tpuronomerpuueckast OKpy>KHOCTb,
44 orII) e eneHH: T I/IFOHOMe’Il“)yI/I‘leCKI/IX butmmorexa [IOK
peA . p p https://m.edsoo.ru/6b61c578
(GYHKIMI YUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUECKUE bubmotexa [JOK
hopMyIBI https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE€ TPUTOHOMETPUYECKHUE bubmuorexa [IOK
(hopMyIIBI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUECKUE bubmotexa [JOK
hopMyITBI https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE€ TPUTOHOMETPHUIECKHE bubmoteka IJOK
(bopmyb https://m.edsoo.ru/12d1413c
49 [IpeobpazoBanue bubmmorexa [IOK
TPUTOHOMETPUUYECKHUX BBIPaK CHUI https://m.edsoo.ru/e248c5fc
[IpeobpazoBanue bubmmoreka LIOK
50 .
TPUTOHOMETPUYECKUX BbIPAXKECHUI https://m.edso0.ru/09ba5h3d
51 [IpeobpazoBanue bubmmorexa IIOK
TPUTOHOMETPUYECKUX BBIPAXKECHUN https://m.edso0.ru/1f4655da
59 [IpeobpazoBanue bubmmorexa [IOK
TPUTOHOMETPUYECKUX BbhIPAKECHUI https://m.edso00.ru/76ce9958
53 [IpeobpazoBanue bu6mmoreka [IOK
TPUTOHOMETPUUYECKUX BBIPAKEHUI https://m.edso00.ru/8fa598b5
o4 Peuienne TpuroHoOMeTpUUECKUX bubmmorexa [IOK
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ypaBHEHHI https://m.edsoo.ru/6baefe19
55 Penienne TpUroHOMETPUUYECKUX bubmmoreka [IOK
YpaBHEHHI https://m.edsoo.ru/a1f8d141
56 Peuienne TpuroHOMeTpUYECKUX bubmotexa [JOK
YpaBHEHHI https://m.eds00.ru/65a0f2d0
57 Pemenne TpuroHomMeTpuyeCcKux bubmmorexa [IOK
YpaBHEHUI https://m.eds00.ru/0d8a770d
58 Pemenune TpUroHOMETpUYECKHUX bubmmoreka LIOK
YPaBHEHMI https://m.edsoo.ru/cec28774
59 Penienne TpuroHOMETpUYECKUX bubmuorexa [IOK
ypaBHEHUI https://m.edsoo.ru/e6eec650
O6061enue no remam "OCHOBHbIE
60 UTOHOMeETpUudecKkue GopMyJibl butmmorexa [IOK
P P PMYJIbL " https://m.edsoo.ru/ae44ac4c
Tpuronomerpuueckue ypaBHEHUs
KonTtponsHas paborta mo reme
"®OopMyJIbl TPUTOHOMETPHH.
61 T HFPOHyOMeTqueCKHe b bubmmorexa [IOK
P | P . https://m.edso0.ru/b46a8228
ypaBHeHus"/Bcepoccuiickas
poBepovHas pabora
62 Hrorosas koHTposbHAs padoTa / bub6mmorexa IIOK
Bcepoccuiickas npoBepouHas pabota https://m.edsoo.ru/188bbf6c
O0o006111eH e, CHCTEMATH3AIIN 3HAHUH
63 3a Kypc aireopbl 1 Hayal bubmioreia LTOK
P P https://m.edso00.ru/33e6629¢
MaremaTuyeckoro aHanuza 10 kiacca
ApudmeTnueckas 1 reoMeTpudecKas
64 nporpeccun. Mcnons3oBanue bubmuorexa LIOK

MPOTPECCHU JIJISI PEIICHUS PeaTbHbIX
3a/1a4 NPUKJIAJHOIO XapaKkTepa

https://m.edso00.ru/d36669f8
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beckoneuno yObIBaromas

65 reoMeTpuueckas nporpeccus. Cymma 1 bubmotexa [JOK
OCCKOHEYHO yOBIBAIOIIICH https://m.edsoo.ru/1cbf72b1
reOMETPUYECKON MPOrpECCUU

bu6mmoreka [JOK
66 )] 1
OpMYJIa CHONHBIX HPOUCHTOB https://m.edso0.ru/538fc437
bubmioreka [IOK
67 )] 1
OPMYIa CHOXHEIX IPOUCHTOB https://m.edsoo.ru/c2627eca
O000111eH1E, cUCcTEMAaTH3a 3HaHMH
8 | spcarcopunnasn |1 buGnorera LIOK
P P https://m.edso0.ru/49f1b827
MaTeMaTHdeckoro aann3a 10 xiacca
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME
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11 KUIACC

KoanuecrBo yacos DJIeKTPOHHBIE
Ne Hara uugposbie
Tema ypoka Konrpoabnsie | Ilpakrnueckue
n/n Bcero u3y4yeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 CrerneHb ¢ paliuOHAJIbHBIM 1 bubmmorexa [IOK
1oKazaTeaemM https://m.edso00.ru/a52939b3
bubmioreka [IOK
2 Csoit 1
poreTBa cletert https://m.edso0.ru/ff601408
[Ipeobpa3zoBanue BbIpaX)eHUH, bub6mmorexa IIOK
3 1
COJIepKalllMX palOHAJIbHbIE CTEIIEHU https://m.edsoo.ru/3d87e248
4 [IpeoOpa3zoBaHuEe BBIpAKCHHIA, 1 bubmmorexa [IOK
CoJleprKallliX palioHaJIbHbIE CTEIIEHU https://m.edsoo.ru/343c6b64
[IpeobpazoBaHue BbIpaX]KeHUH, bubmmorexa LIOK
5 1
COZEpKAIMX PALIMOHAJIBHBIE CTEICHU https://m.eds00.ru/4064d354
6 IToka3aTenbHble ypaBHEHUS U 1 bubmmorexa LIOK
HEPABEHCTBA https://m.edso0.ru/be76320c
7 [loka3aTenbHble ypaBHEHUS U 1 bubmmorexa [IOK
HEpPaBEHCTBA https://m.edso00.ru/3d408009
IToka3aTenbHble ypaBHEHUS U bubmmoreka LIOK
8 1
HEpaBEHCTBA https://m.edsoo.ru/bd5ffOec
9 ITokazarenbHble YpaBHEHUS U 1 bubmuorexa [IOK
HEpaBEHCTBA https://m.edsoo.ru/cebf10c6
10 [Toka3aTenbHble ypaBHEHUS U 1 bubmuorexa LIOK
HEpaBEHCTBA https://m.edsoo.ru/536de727
11 [Toka3arenbHast pyHKIHUS, €€ CBOMCTBA 1 bubmoteka IJOK
u rpadux https://m.edso0.ru/85bc8132
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KontposnbpHas pabora o reme
"CreneHs ¢ palliOHAIbHBIM

12 nokasareneM. [lokazaTenbHas bubmmorexa [OK
https://m.edso0o.ru/58e8e2f2
¢bynkuwmst. [TokazarenpHbIe ypaBHEHUS H
HepaBeHCTBA"
bu6mmoreka [JOK
13 Jlorapuu uicia https://m.edso0.ru/3e3230d4
14 JlecsaTU4HbBIEC U HATYpAJIbHBIE bubmmoreka LIOK
Jorapu (pmbl https://m.edsoo.ru/lea72162
15 [IpeoGpa3zoBaHuEe BBIpAKCHHI, bubmuorexa [IOK
coJiepXKaIuX Jorapupmbl https://m.edsoo.ru/da48154c
16 [Ipeobpa3zoBanue BbIpaXeHUH, bubmuorexa LIOK
coJepKaIuX Jorapumbl https://m.edsoo.ru/4beff03b
17 [Ipeobpa3zoBanue BbIpaX)eHUH, bu6mmorexa LIOK
coJiepXKaIux Jorapupmbl https://m.edsoo.ru/fe189f2d
18 [IpeobpazoBaHue BEIpAKECHUIA, bubmotexa [JOK
coJiepXKaIux Jorapupmol https://m.edsoo.ru/fadb8aab
19 Jlorapudmudeckrue ypaBHEHUS U bubmotexa [JOK
HEPAaBEHCTBA https://m.edso00.ru/3034724e
20 Jlorapupmuyeckue ypaBHEHUs U bubmmoreka LIOK
HEPABEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudmudeckue ypaBHEHUS U bubmuorexa [IOK
HEpPaBEHCTBA https://m.edso0.ru/9e3f4bc9
99 Jlorapudmudeckue ypaBHEHUS U bubmotexa [JOK
HEpaBEHCTBA https://m.edsoo.ru/15bclcfb
93 Jlorapudmuyeckas QyHKIuUs, €& bubmmorexa [IOK
CBOICTBa U rpaduK https://m.edso0.ru/d68bbe9d
24 Jlorapupmudeckast GyHKIHs, €€ bu6mmorexa [IOK
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CBOMCTBa U rpauk

https://m.edso0.ru/9d102051

o5 Tpuronomerpuyeckue QyHKIIUH, UX bubmmoreka [IOK
cBolcTBa U rpaduKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuueckue GpyHKIIUU, KX bubmotexa [JOK
CBOMCTBA M rpauKu https://m.edsoo.ru/d2e4601b
97 Tpuronomerpuueckue QyHKIUU, UX bubmmorexa [IOK
cBolcTBa U rpaduKu https://m.edsoo.ru/ba9da96d
Tpuronomerpuueckue GyHKIUU, UX bubmmoreka LIOK
28 .
CBOMCTBa U rpaduKu https://m.edsoo.ru/24ab3c53
29 IIpumepsl TPUTOHOMETPUUECKUX bubmuorexa [IOK
HEPABEHCTB https://m.edsoo.ru/5272b9al
30 [Ipumepsl TPUTOHOMETPUUECKUX bubmuoreka IIOK
HEpaBEHCTB https://m.edso0.ru/0c837397
31 ITpumepsbl TPUTOHOMETPUUYECKUX bubmmorexa [IOK
HEPaBEHCTB https://m.edsoo.ru/e6e1901f
39 [Ipumepsl TPUTOHOMETPUUECKUX bubmmorexa LIOK
HEPABEHCTB https://m.eds00.ru/0f903c75
KonTtponbeHas pabora 1o reme
"Jlorapupmuueckas GyHKIUS.
Jlorapupmuyeckue ypaBHEHUs U
33 Hepa]SquéTBa.TpI/IFOZI())MeTpI/I‘IeCKI/Ie bubmioreia LIOK
https://m.eds00.ru/10130727
(YHKIIUY U UX
rpaduku. TpUuroHoMeTpuyecKue
HepaBeHCTBA"
bu6mmoreka [JOK
34 Henpepeipibic dynicuiit https://m.edso0.ru/403bfb0d
35 MeTon HHTEpBAJIOB AJIsl PEIICHUS bubmmorexa [IOK

HEpPaBEHCTB

https://m.edsoo.ru/6db0b423
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36 Meron HHTEpBAJIOB AJIs PELICHUS bubmuorexa LIOK
HEPaBEHCTB https://m.edsoo.ru/0adbcelb
bu6mmoreka [JOK
37 IT
POH3BOAIAS PYHKLLIH https://m.edsoo.ru/0731ad3d
bu6moreka [JOK
38 IT
POH3BOAHAS pYHKLUHH https://m.eds00.ru/723dd608
39 I'eomerpuyeckuii u pusnueckuit CMbICI bubmmorexa [IOK
MPOU3BOIHOM https://m.edsoo.ru/6c8d36ff
I'eomerpuyeckuii u GU3NIECKUN CMBICIT bubmuorexa [JOK
40 .
MIPOU3BOTHON https://m.edsoo.ru/a413eca9
. bu6mmoreka [JOK
41 IT
POH3BOAIHBIC DIIEMEHTAPHBIX (pYHKLUMH https://m.edso0.ru/c7550e5f
bubmoteka [JOK
42 IT i
POH3BOIHEIC SICMCHTAPHBIX (YHKIIHH https://m.edsoo.ru/14ab3cdb
[IponsBoaHas CyMMBl, IPOU3BEACHUS, bubmmorexa [IOK
43 .
9acTHOTO (YHKIIHA https://m.edsoo.ru/c12a0552
44 [IponsBoaHas cyMMbl, IPOU3BEACHUS, bubmmorexa LIOK
4acTHOTO (YHKIMHA https://m.edso0.ru/d598f201
45 [IpousBoaHast CyMMBbl, IPOU3BEACHUS, bubmmorexa LIOK
4acTHOr O (YyHKLMH https://m.edsoo.ru/1de34d4d
IIpumeHeHrEe MPOU3BOAHOMN K
46 UCCIICIOBAaHUIO QYHKIIUN Ha bubmorexa [JOK
A YHIEH https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U 3KCTPEMYMBI
[IpumeHenne npon3BOIHON K
47 WcciIenoBaHui0 GyHKIIUN Ha bubmorexa [JOK
i https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTb U 9KCTPEMYMBI
48 [IpumeHeHnne npor3BOIHON K bubmmorexa [IOK

UCCIeIOBaHNIO QYHKIMN Ha

https://m.edsoo.ru/0b411edd
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MOHOTOHHOCTB U OKCTPEMYMBbI

IIpumeHeHre TPOU3BOAHOMN K

49 WCCIeNOBaHUI0 QYHKIIUN Ha bubmiorexa LIOK
a YHKIL https://m.edsoo.ru/cafObd2f
MOHOTOHHOCTD M DKCTPEMYMBI
Haxoxnenne HanOombIIETO U
50 HaUMEHBILIEro 3HauYeHUs] PYHKIIUU Ha br6amorexa [IOK
YHEI https://m.edsoo.ru/fac78f05
oTpe3Ke
Haxoxnenne HanOoOIbIIEroO U
51 HAaWMEHBIIEro 3HAYeHUs PYHKITUU Ha bubmmorexa HOK
Y https://m.edsoo.ru/fb6a8acf
OTpe3Ke
Haxoxnenne HanOOIbIIEro U
52 HaWMEHBIIIET0 3HAYeHHs (YHKITUU Ha bubmorexa HOK
i https://m.edsoo.ru/cffch7e5
OTpe3Ke
Haxoxnenue HanOoNbIIErO U
53 HaWMEHBIIIETO 3HaYeHHs (PYHKIIUU Ha bubmmorexa [IOK
YHEI https://m.edsoo.ru/d9469916
OTpe3Ke
HaxoxneHve HauOombIIETO U
54 HaWMEHBIIIETO 3HAYCHHs (PYHKITUU Ha bubmorexa LIOK
y https://m.edsoo.ru/ad15000e
oTpe3Ke
Haxoxnenne HanOoIbIIEroO U
55 HAaWMEHBIIIEro 3HaAYeHUs PYHKITUU Ha bu6amorexa [IOK
yHKH https://m.edso0.ru/86adchfd
OTpe3Ke
[Ipumenenne npou3BOIHON 11
HAXOXKJICHUS HAWTYYIIEro PeIieHs B
56 MIPUKIIAAHBIX 3aa9ax, I bubmorexa HOK
p ’ https://m.edso0.ru/13205d80
OTIpEeIeICHHs] CKOPOCTH TIpoliecca,
3a1aHHOT0 (HOPMYJIIOH MK TpaduKOM
o7 KontponeHas paborta mo reme bubmuotexa [JOK
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"IIponsBonnas. IIpumenenue

https://m.edsoo.ru/f8ed5f99

MpOU3BOTHON"
58 [TepBoobpa3znas. Tabmuma bu6mmorexa LIOK
MepBOOOPa3HBIX https://m.edsoo.ru/d777edf8
59 [TepBoobpa3znas. Tabmuma bubmotexa [JOK
1epBoo0pa3HbIX https://m.edso00.ru/30c3697b
60 WHrerpain, reoMeTpudeckuil u bubmmorexa [IOK
(bU3HYECKHI CMBICI HHTErpaia https://m.eds00.ru/391272c9
61 WHrerpai, reoMeTpu4ecKkuil u bubmmoreka LIOK
(bu3nYeCcKuil CMbICI UHTErpaa https://m.edsoo.ru/d359fb5f
62 HuTerpan, reomeTpudeckuii u bubmuorexa [IOK
(bU3HYECKUI CMBICII HHTErpajia https://m.edso0.ru/07eb464b
63 Brruucnenue unrerpana o gopmye bubmorexa [JOK
Herotona—JleitOnuma https://m.edsoo.ru/b9b225c3
64 Brrancnenne naTerpana mo popmyine bubmorexa [IOK
Herorona—Jlelionuna https://m.edsoo.ru/b800deb4
65 Brraucnenue unrerpana mo gopmyse bubmotexa [JOK
Herotona—JleitOnuma https://m.edsoo.ru/f5eed075
66 Brruucnenue unrerpana o gopmyie bubmuorexa [IOK
Herorona—Jleit6Huna https://m.edsoo.ru/41da431a
67 Cucrembl TMHEWHBIX YpaBHEHUN Bubmorexa [OK
https://m.edsoo.ru/b648235a
68 CucreMbl TMHEHHBIX ypaBHEHHUI bubmmorexa [IOK
https://m.edso0.ru/5ab83864
Pemenne npuk
69 IIOMOIILIO fncfef:ib;;;z;ili bubmorexa HOK
. https://m.edsoo.ru/a4d65ee5
ypaBHEHHI
70 Pemienne npukiiagHbIx 3a/1a4 ¢ bubmotexa [JOK
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MOMOUIBIO CHCTEMbI TUHEHHBIX
ypaBHEHUM

https://m.edsoo.ru/aa5962el

Cucremsl 1 COBOKYITHOCTH ILICJIBIX,
palOHAJIBHBIX, HppalliOHAJIbHBIX,

bu6moreka [JOK

& MMOKAa3aTeNbHBIX, JIOTapU(HMUYECKIX https://m.eds00.ru/48190472
ypaBHEHHI U HEPaBEHCTB
CucreMbl U COBOKYITHOCTH IIEJIBIX,

79 palMOHAIBHBIX, HPPALMOHAIIBHBIX, bubmmorexa LIOK
IIOKa3aTeNIbHBIX, JOrapu(pMUIECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUI U HEPABEHCTB
CucreMbl 1 COBOKYITHOCTHU LETIBIX,

73 pauMoOHaNIbHBIX, UPPALIMOHAIIBHBIX, bubmuorexa [IOK
ITOKa3aTeNbHBIX, JIOrapu(HMUYSCKIX https://m.edsoo.ru/7ab8d17e
YpPaBHEHUN U HEPABEHCTB
CucTteMbl U COBOKYITHOCTH IIEJIBIX,

74 palMOHANIBHBIX, UPPALlMOHAJIBHBIX, bubmmorexa LIOK
MOKa3aTeNIbHBIX, JOrapu(pMUIECKUX https://m.edsoo.ru/81cccfe9
YPaBHEHHI U HEPABEHCTB

75 Hcnonbp3zoBanue rpaduKoB GyHKIIHMA bubmmorexa LIOK
JUISL pEIIeHUs] YPaBHEHUH U CUCTEM https://m.eds00.ru/039949bf

76 Hcnonp3zoBanue rpapkoB pyHKIMMA bubmmoreka LIOK
JUTSL PEIICHUS] YPABHEHHUH U CUCTEM https://m.edso0o.ru/a7d95f79
IIpumeHeHre ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PELICHUIO

77 MaTEMAaTHUYECKUX 3aa4 U 3a7a4 U3 Bubmorexa HOK

. https://m.edsoo.ru/ca878deb
pa3IUyYHBIX 00acTel HAyKH U
peaibHOMN KU3HU
78 KonTponpsHas pabora 1o teme bubmorexa [JOK

https://m.edsoo.ru/471c735b
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"MHTerpan u ero npuMeHeHUsl.
Cucrembl ypaBHeHH"

79 HatypaspHble U 11enble uncia B 3a/1a4ax bu6mmorexa LIOK
U3 peabHON KU3HU https://m.edsoo.ru/3ceel327
80 HatypanpHble 1 Lenble ynuciia B 3a1a4ax bubmmorexa [IOK
U3 pearbHOU KU3HU https://m.edsoo.ru/a35a131d
81 HatypanpHble 1 nenble yncia B 3aa4ax bubmmorexa [IOK
U3 peajibHOU KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3Haku A€IMMOCTH 1IEJIBIX YU CEIl butamorexa [IOK
https://m.edso00.ru/51696a67
83 [Ipu3HaKu AETUMOCTH IENIBIX YHCEeIl brbmiorexa LTOK
https://m.edsoo.ru/fab81c0e
84 [Ipu3HaKK AETUMOCTH IIENIBIX YHCEIl bubmiorexa LIOK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpeHue, 0600MIICHNE, bu6mmoreka [JOK
CUCTEMaTH3allHsl 3HAHUW. Y paBHEHUS https://m.edso00.ru/0312cf8c
86 [ToBTOpeHue, 0600IICHNHE, bubmioreka [IOK
CUCTEMATH3alUs 3HAaHUW. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpenue, o0ob1IeHME, bubmmorexa [IOK
CUCTEeMAaTH3allus 3HaHUM. Y paBHEHUS https://m.edsoo.ru/e8b87729
88 [ToBTOpenue, 0600IIeHNHE, bubmioreka [IOK
CHCTeMaTH3allusl 3HAaHUH. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
[ToBTOpenue, o0ob1IEeHME, bub6mmorexa IIOK
89 .
CUCTEMaTH3allHsl 3HAHUW. Y paBHEHUS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpEeHnue, 06001ICHHE, bubmmorexa [IOK
cucTeMaTHh3alus 3HaHuil. Y paBHEHUS https://m.edsoo.ru/337aad59
01 [ToBTOpeHue, 0600IICHNE, bu6mmoreka [JOK

cucTemaTu3anus 3HaHui. HepaBeHcTa

https://m.edsoo.ru/a86014el
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92 [ToBTOpenue, 0600MICHNHE, bu6mmoreka [JOK
cucTemMaTH3anus 3HaHuii. HepaBeHcraa https://m.edsoo.ru/5c45a60a
93 [ToBTOpeHue, 0600MIICHNHE, bu6moreka [JOK
cucTemaTu3anus 3HaHui. HepaBeHcTa https://m.edsoo.ru/19304aba
94 [ToBTOpenue, 06001ICHME, bu6mmoreka [JOK
cucrteMaru3anus 3HaHuii. HepaBencrea https://m.edsoo.ru/c3d4b282
[ToBTOpenue, o0ob1IeHME,
95 cucreMaTu3anus 3HaHui. CUCTEMBI bubmmorexa [IOK
. https://m.edsoo.ru/a20b8a4c
ypaBHEHH I
[ToBTOpenue, 06o0IeHNE,
96 cucTeMaTu3anus 3HaHui. CHCTEMBbI bubmorexa [TOK
. https://m.edsoo.ru/a012476d
ypaBHEHUI
97 [ToBTOpEeHnue, 06001ICHHE, bubmorexa [IOK
cucTeMatu3anus 3HaHu. OyHKIU https://m.edsoo.ru/d620c191
98 [ToBTOpeHue, 0600IICHNHE, bu6mmoreka [JOK
cucTeMaTH3auus 3HaHui. OyHKIIUN https://m.eds00.ru/7017196f
bubmioreka [IOK
% Hrorosas konTpoNbHA padoTa https://m.edso00.ru/513c9889
bubmioreka [IOK
100 Hrorosas koHTpoJbHas paboTa https://m.eds00. /2276973
O0o006111eHME, CHCTEMAaTH3AIlAS 3HAHU T
101 3a Kypc anreOpbl ¥ Haval bu6mnoreka [JOK
MaTreMaTudeckoro aHaiamusa 10-11 https://m.edso00.ru/3330f7ef
KJIACCOB
O000111eHE, cUcTEMAaTH3aLUs 3HAHUH
102 3a Kypc ayireOpbl ¥ Havyasl bubmotexa [JOK

MareMaTuueckoro agaiansa 10-11
KJIACCOB

https://m.edsoo.ru/cead345e
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OBUIEE KOJIMYECTBO YACOB I10

102 6 0
[TPOTPAMME
IMOYPOYHOE IINTAHUPOBAHME - 'TEOMETPUSI
10 KITACC
KoanuectBo yacos DJIEKTPOHHBIE
Ne arTa nudppoBbIe
Tema ypoka Kounrpoabubie | IlpakTuueckue a p
n/n Bcero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThbI
pecypchbl
OCHOBHBIE TTOHATHS CTEPEOMETPHH:
TOYKa, MpsiMasi, IIOCKOCT,
npoctpancTBo. [1paBuna
I/I13)06T1:>KGHI/I$I Ha pI/IC Kax: 1 bubmorexa TIOK
P preys o https://m.edsoo.ru/aecc77cd
1300paXK CHUs TIIIOCKOCTEH,
napajieJIbHbIX IPSMBbIX (OTPE3KOB),
CepeIMHbI OTpe3Ka
[Tonatus: nepecekaromyecs
IUIOCKOCTH, TIepeceKaroIuecs npsamas 1 bubmmorexa [IOK
> HEP P https://m.edsoo.ru/2d8a9c99
U IJIOCKOCTh
[TonsTHs: nepecekaromuecs
IJIOCKOCTH, MEPECEKAIOUINECS MTpAMast 1 bubmorexa [TOK
> Hep B P https://m.edsoo.ru/db685e73
Y TJIOCKOCTh
3HAKOMCTBO C MHOTOTpaHHUKaMH,
M300paKEHHE MHOT' OTPAaHHUKOB Ha 1 bubmmorexa [IOK
pUCYHKaX, Ha MPOEKIIUOHHBIX https://m.edso00.ru/a63959ed
yepTexax
HavanbHble cBenenus o kyde u 1 bu6mmorexa [IOK
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MMUPaMUIEC, UX Pa3BEPTKU U MOJEIIH.
CeueHust MHOTOTPaHHUKOB

https://m.edsoo.ru/b30dff38

HauanpHbie cBenneHust o Kyoe u

5 . . 35S e bu6moreka [JOK
MMUPaMHUJIE, UX PA3BEPTKH U MOJIEINH.
p p p https://m.edsoo.ru/3d8ffd32
CeveHusI MHOTOTPaHHUKOB
TTorarne 06 akcHOMAaTHYECKOM
7 IIOCTPOEHUU CTEPEOMETPUU; AKCHOMBI bubmorera HOK
p p TpHH: https://m.edsoo.ru/0Occ5c4fe
CTEpEOMETPHH U CJIEIICTBUS M3 HUX
ITousiTrie 00 aKCMOMAaTHYECKOM
8 [IOCTPOEHUU CTEPEOMETPUU: aKCUOMBI bubmmorexa HOK
P P pu: https://m.edso0.ru/239c8ch4
CTEPEOMETPHH U CIICICTBUS U3 HUX
TTousitrie 00 aKCHOMAaTHYECKOM
9 IIOCTPOEHUU CTEPEOMETPUHN: AKCUOMBI bubmorexa HOK
P P i https://m.eds00.ru/65c6b106
CTEPEOMETPHH U CJICIICTBUS M3 HUX
ITousiTrie 00 aKCMOMATUYECKOM
10 IIOCTPOEHUU CTEPEOMETPHN; AKCHOMBI bubmrorexa ITOK
p p TpHH: https://m.edso00.ru/258fc245
CTEPEOMETPHH H CIICJICTBUS U3 HUX
B3aumHoe pacroyiokeHue mpsMbIX B
11 IIPOCTPAHCTBE: MTEPECEKA0IIUecs, bubmmorexa [IOK
MapaJuIeIbHbIE U CKPEIIUBAIOIINECS https://m.edsoo.ru/1a2520f6
TIpSIMbIE
[TapamienbHOCTh MPSMBIX
IJIOCKOCTEH B IPOCTPAHCTBE:
12 rapauiejbHbIe IPSIMbIE B Bubmiorexa IOK
p p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MapajlIeIbHOCTh TPEX
MPSAMBIX
13 [TapamiensHOCTh NPAMBIX U bu6mmoreka [IOK

IUIOCKOCTEH B IIPOCTPAHCTRE:

https://m.edsoo.ru/ee1d19b9
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[TapamiensHOCTD NPIMOM U

MJIOCKOCTH
14 VYTIIBI C COHAIPaBICHHBIMU bubmmorexa [IOK
CTOpOHAMH https://m.eds00.ru/9f4071b9
15 VYron Mexay npsMbIMHA B bubmotexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexny npsMbIMHA B bubmotexa [JOK
MPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 [TapamieabHOCTD INIOCKOCTEN: bubmmoreka LIOK
napajuiebHbl€ MI0OCKOCTU https://m.edsoo.ru/2e18f255
18 CpoiicTBa mapamienbHbIX MI0CKOCTEH bubmmorexa [IOK
https://m.eds00.ru/e504d656
[Ipocreiime npocTpaHCTBEHHBIE
19 (Gurypsl Ha IJIOCKOCTH: TETPadIp, butamorexa [IOK
https://m.edso00.ru/4a28dc02
KyO, mapasienenumnesn
. bubmotexa [JOK
20 Hocrpoeitite ceserit https://m.edsoo.ru/1d434d0f
N bu6moreka [JOK
21 Hocrpoerie ceternit https://m.edsoo.ru/ec26fe5d
KonTtponbsnas paborta o reme
99 "[TpsiMble U MJIOCKOCTHU B bu6mmorexa IIOK
npoctpaHcTie. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U TIJIOCKOCTEN"
[leprieH IUKYIAPHOCTL NPSIMOM U
23 HJI(I))CKO(iH: }ll'lep];:]eHI[I/IKyIJ)I}IpHBIC bubmorexa [JOK
https://m.edsoo.ru/b19f6a5d
MPSIMBIE B TIPOCTPAHCTBE
24 [Ipsimble mapanenbHbIe U bu6mmoreka [IOK

NEPICHAUKYIIAPHBIC K IIJIOCKOCTHU

https://m.edsoo.ru/0ac11c95
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25 [Ipsimble mapanienbHbIe U bubmuorexa LIOK
MEePIICHANKYJIIPHBIE K TTIOCKOCTH https://m.edso0.ru/ba545966

26 [Ipu3Hak nepneHauKyJIIpHOCTH bu6mmorexa LIOK
MPSIMOM U IITIOCKOCTH https://m.edso0.ru/f85bfc46

97 [Ipu3Hak nepnesauKyJIpHOCTH bubmotexa [JOK
MIPSIMOM U IIIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npssmoit bubmmorexa [IOK
NEePHEeHIUKYJIIPHOU MIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoit bubmmoreka LIOK
eI EHINKYJIIPHON IIIOCKOCTH https://m.edsoo.ru/bd374518

30 Teopema o npsmoit bubmuorexa [IOK
NepHeHIUKYJIIPHOU MIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHTUKYISAp ¥ HAKIOHHBIE:

31 paccTostHUE OT TOYKH J10 TIJIOCKOCTH, ﬁgfﬁ;ﬂ?ﬁ:ﬁ;?gg 3c477d3
paccTosHUE OT MPSMOH JIO TUIOCKOCTH — '
[lepnieHIUKYNIAp U HAKJIOHHBIE:

32 paccTosiHUE OT TOYKH J10 IJIOCKOCTH, ]r?t?fg;;T:g;?rOu}é 6fefadd
paccTosiHUE OT MPSMOH JI0 TUIOCKOCTH o '
[leprieHTUKYISAp U HAKIOHHBIE:

bu6 OK

33 paccTosiHuE OT TOYKH JI0 IJIOCKOCTH, htPtIsz'I/I;I;Tg;(;gru /a5b7h8e3
paccTosTHHUE OT MPSIMOM JI0 TIOCKOCTH T '
[leprnienAMKyNISAp ¥ HAKIOHHBIE:

bub6 OK

34 paccTosHUE OT TOYKH J10 TJIOCKOCTH, htI:pj;Ir?]T:;(;)OHru Idbee22be
PacCTOSHKE OT IPAMOU 10 IIOCKOCTU T '

35 VYriabl B IpOCTPAHCTBE: YIOJI MEKY bubmotexa [JOK
MPSIMOH M TIJIOCKOCTBIO https://m.edso0.ru/6b61b2b4

36 JIByrpaHHbIi yro, TMHEWHBIN yroi bu6mmorexa LIOK

JBYT'PAaHHOT'O yrja

https://m.edsoo.ru/5fa0b3ce
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JIByrpaHHBII yroJ, JUHEUHBINA yTroj

bu6mmoreka [JOK

37
JBYTPAHHOT'O yTja https://m.edsoo.ru/c7c777ed
Ilepnen UK YISIPHOCTD INIOCKOCTEI:
38 I I/IIJSHaIiI neyneg HWKYJSIPHOCTH JIBYX bubmmorexa I[IOK
P up AHIYIEP ABY https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEN
[lepneHAMKYISAPHOCTD MIIIOCKOCTEMN:
39 MPU3HAK MEPIEHIUKYIIIPHOCTH IBYX bubmorexa HOK
p vp FHKYTBP By https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEN
[TepneHANKYISPHOCTD TIIIOCKOCTEH:
40 [IPA3HAK MEPHEHIUKYIAPHOCTH ABYX bubmrorexa ITOK
p Vp AHKYIUP ABY https://m.edsoo.ru/ba75dc57
ILUIOCKOCTEN
41 TeopeMa o0 TpEX MEPHECHAUKYIIIPAX bubmorexa HOK
P P P yap https://m.edsoo.ru/e4972cdc
42 TeopeMa o TpEX MepHESHANKYIIIPAX bubmorexa HOK
P P PHCHIIIYIAD https://m.edsoo.ru/52188a7d
43 TeopeMa 0 TpEX MEPIEHAUKYIIIPAX buGmrorexa ITOK
p P PHCHAKY AP https://m.edso0.ru/9f246736
KonTtponpHas pabora no reMmam
44 "IlepneHAUKYISIPHOCTD NPSAMBIX U bubmmorexa [IOK
1ocKocTel" u "Yrisl Mex1y https://m.edso00.ru/5b971ef3
MPSIMBIMH M TUIOCKOCTAMU"
[ToHsITHE MHOTOT'PaHHHMKA, OCHOBHBIE
AJIEMEHTBl MHOT OTPaHHHKA,
45 BBINYKIIbIE Y HEBBITYKIIBIE bubmrorexa ITOK
y y . https://m.edsoo.ru/2d24e873
MHOT'OI'PaHHHMKH; pa3BEPTKa
MHOTOI'paHHHKA
IIpusma: N-yrospHas puU3Ma; TpaHd U
P o P P Bu6morexa LIOK
46 OCHOBaHUS NMPU3MBI; IpsMas U

HAaKJIOHHasd IIPU3MBI, OOKOBas U

https://m.edsoo.ru/b4ad63ad
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II0JIHAs IIOBEPXHOCThH MTPU3MBI

[Tapannenenunen, NpsIMOYTOJIbHbBINA

bu6moreka [JOK

47
napajuiesienuIe]] U €ro CBOicTBa https://m.edsoo.ru/8a7be683
[Mupamuga: N-yroipHas MUpaMuma,

I'paHu ¥ OCHOBAHUE MTUPAMU/IBL;
48 OOKOBas ¥ MOJHAS TOBEPXHOCTH brbmorexa [TOK
P . https://m.edsoo.ru/fblcd0a5
MMUPAMHU/IBL;, TPABIIIBHAS U yCeUEHHAS
MUpaMua
[IpaBrIIbHBIE MHOTOT PAHHUKH:
MOHATHE MPABUIHLHOT O

49 MHOT'OT'paHHUKA; TpaBUJIbHAS TPHU3Ma bubmuorexa [IOK
Y IIpaBWJIbHAS TMpaMuU/ia; IPaBUIIbHAS https://m.eds00.ru/074c8865
TpeyrojibHas MupaMuIa u
MPaBUJILHBIN TETpadap; Kyo
[IpencraBnenne o NpaBUIBHBIX

50 MHOTOIPaHHUKAX: OKTad bubmorexa HOK

P ‘ P https://m.edso0.ru/a0fddshf
JOJIEKAdIP U HKOCAdIP.
CumMeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCHTEIILHO TOYKH,

51 NPSAMOM, TIIIOCKOCTU. DJIIEMEHTbI bubmmorexa [IOK
CUMMETPHUH B TUpaAMUIAX, https://m.edso0.ru/b9e777d9
napa’suiesenuneaax, mpaBHIbHbBIX
MHOT'OI'PaHHUKAX
Brrunciienue 351eMeHTOB

52 MHOTOT'PaHHUKOB: pPEOpPa, IUaroHaIu bubmorexa HOK

P + Peopd, ’ https://m.edsoo.ru/6cdbecef
yTJIbI
[Tnomans 60KOBOI MOBEPXHOCTH U
. . bubmoteka IJOK
53 MTOJTHOM MTOBEPXHOCTHU MPSIMOK

MPU3MBI, TIOIIA/Ib OCHOBAHHU,

https://m.edsoo.ru/37d84157
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Teopema 0 OOKOBOI MOBEPXHOCTU
MPSIMOUN NPU3MBI

[Tnomane 60KOBOI MOBEPXHOCTH U
ITOBEPXHOCTH MTPABUIIBHON

bu6mmoreka [JOK

4
S HHpaMHfIH’ reopema o Hnom__am . https://m.edso0.ru/5603e30b
6OKOBOI/I MOBCPXHOCTHU YCCUCHHOH
MUpaMUu bl
55 KonTtposnbHas pabora 1o reme bubmmorexa LIOK
"MHororpaHHukm" https://m.edsoo.ru/a95f5c04
" bu6mnoreka [JOK
56 Towsrme 06 0dnéme https://m.edso0.ru/7ad0020b
N bu6mmoreka [JOK
o7 OOBEM mupanm ! https://m.edso00.ru/235171b3
N bubmotexa [JOK
o8 OOBEM mupamie! https://m.edsoo.ru/f47dfefd
n bubmoteka IJOK
59 OOBEM mupanm b1 https://m.eds00.ru/79¢10312
.. bu6moreka [JOK
60 OOEM mupanm et https://m.edsoo.ru/2faadc3f
N bu6mmoreka [JOK
61 O0bem npisml https://m.eds00.ru/79853608
" bu6mmnoreka [JOK
62 06
PEM TIPHSMBL https://m.edso00.ru/1e053890
N bu6mmoreka [JOK
63 06
DM TPHIMBT https://m.edsoo.ru/482d3f51
64 KonTponpHas pabora 1o Teme bubmmorexa [IOK
"OO0BEMBI MHOTOTpAaHHUKOB" https://m.edso00.ru/28a6573c
65 [ToBTOpeHue, o6006IICHNE brbmorexa [OK

https://m.edsoo.ru/098bedad
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CUCTEMATH3aLIMs 3HAHUM.
ITocTpoenue ceuenuii B
MHOTI'OTPaHHUKE

[ToBTOpeHue, o6o0IIeHNE
CHUCTEMAaTHU3alUsI 3HAHUI.

66 Brruucnenne paccTossHUN: MEXAY 1 bubmmorexa [IOK
JBYMSI TOUKAMH, OT TOYKH J10 TIPSIMOM, https://m.edso00.ru/f7792ba9
OT TOYKH J0 TNIOCKOCTH, MEXKAY
CKPELIMBAIOIMMHUCS TTPIMBIMU
bubmioreka [IOK
o7 Hrorosas koutposbias pagora ! https://m.edsoo.ru/b9146bc0
[ToBTOpEeHuUE, 0600IICHIE
CUCTEMaTH3allHsl 3HaHHUM.
Beruucnenue yrios: Mexn
68 CerIIII/IBaIOHIZIrMI/ICH HpHMIiMI/I, 1 bubmorexa HOK
. https://m.eds00.ru/56765e8b
MEX]ly IPSIMOH U MIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXIY
TJIOCKOCTSAMHU
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KUIACC

KosauuyecTBo yacos DJIeKTPOHHBIE
Ne ara uudpoBbIe
Tema ypoka Konrpoabnsie | Ilpakrnueckue A bp
n/n Bcero u3yuyeHus | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcsbl
Cdepa u map: meHTp, paanyc,
1 IUaMeTp; IUIOIAAb TIOBEPXHOCTHU 1 bubmorexa HOK
P P https://m.edsoo.ru/0341bc2b
chepsl
B3aumuoe pacnosiokenue chepsl 1
bubmioreka [IOK
2 MJIOCKOCTH; KacaTeJbHasl TUIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; mmomaas cheps
N3o6pakenue chepel, mapa Ha bubmmoreka [IOK
3 1
mockoctu. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[{unmHapryecKkast TOBEPXHOCTD,
o0pa3yrolye HUIUHIPUYECKON bubmotexa [JOK
4 . 1
MOBEPXHOCTH, OCh ITUIMHAPUYECKON https://m.eds00.ru/6054b8c1
MTOBEPXHOCTH
[{umHap: ocCHOBaHUS U OOKOBast
5 MOBEPXHOCTh, 00pa3yroas 1 och; 1 bubmmorexa [IOK
IUIOIIAab OOKOBOU U IOJIHON https://m.edso00.ru/18816216
MIOBEPXHOCTH
N300paxeHne MUIMHIPA Ha
mockocTu. Pa3BépTka numuHapa.
6 CeucHus mUIMHIPA (TTIOCKOCTHIO 1 bubmorexa TIOK
JHAP ’ https://m.edsoo.ru/016e25eb
napauieIbHON UITH
MepIeHANKYJIIPHON OCH ITUITHH]IPA)
bubmuotexa [JOK
7 Konnueckas moBepxHOCTb, 1 momoreka I

https://m.edsoo.ru/c94ba09b
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o0pa3yromme KOHUY €CKOr
MOBEPXHOCTH, OCh M BEpIIIMHA
KOHUYECKOH MOBEPXHOCTU

Konyc: ocHOBaHME 1 BepIInHa,

8 oOpasyromas ¥ 0Ch; TJIOMAIh bubmorexa [JOK
. . https://m.eds00.ru/897dd3b2
OOKOBOM U TIOJIHON TTOBEPXHOCTH
Yceu€HHBIM KOHYC: 00pa3yIomme u
9 BBICOTA; OCHOBaIzI/IH u gOKZBaH: brbmorexa [TOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
H300paxkeHne KoHyca Ha
mwiockoctu. Pa3pépTka koHyca.

10 Ceuenus KoHyca (IJIOCKOCTBIO, bubmuorexa [IOK
napasuieIbHOW OCHOBAHUIO, U https://m.edsoo.ru/0Obdelbe8
IUIOCKOCTBIO, TPOXOJIAIIEH Yepes
BEPIIMHY)

11 KomOunanus Ten BpamieHus u bubmotexa [JOK
MHOTOI'PaHHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OITMCAHHBIN OKOJIO

12 cdepsl; chepa, BHUCAHHAS B bubmmorexa LIOK
MHOT'OTPaHHUK UJIU B TEJIO https://m.eds00.ru/0b136158
BpalleHus

13 ITousatue 00 00béMe. OCHOBHBIC bubmioreka [IOK
CBOlcTBa 00BEMOB TEl https://m.edsoo.ru/26a03fh7

N bu6mnoreka [JOK
14 O6beM wnmHnApa, KoHycCa https://m.edso0.ru/5513d87b
N bubmotexa [JOK
15 OOwEm wapa i NI0WAAL cheps! https://m.edso:fru/d189bde2
16 [Tomo6HBIC TENa B TPOCTPAHCTRBE. bubmorexa [JOK

https://m.edsoo.ru/810cfleb
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CoOoTHOIIIEHUS MEXKY THIOIIAISIMH
MOBEPXHOCTEH, 00bEMaMu
MOIOOHBIX Tel

17 KonrtponsHas pabora mo remam bu6mmoreka LIOK
"Tena Bpamenus" u "O0bemsbl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MJI0CKOCTH U B bubmmoteka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 ClI0KeH1 e U BRIYUTaHNUE BEKTOPOB bubmorexa [JOK
P https://m.edso0.ru/23f4f089
20 VYMHOXKEHHE BEKTOpa Ha YHCIIO0 bubmorexa [TOK
p https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa mo TpémM
21 HEKOMILIaHAPHBIM 11:eI<T0 TEM bubmorexa TIOK
p pau. https://m.edsoo.ru/a28fd74e
IIpaBuno napautenenunena
Pemienue 3agay, CBI3aHHBIX C
22 MPUMEHCHUEM TIPABHII ICHCTBUM C bubmorexa [JOK
P P A https://m.edso00.ru/5a827900
BEKTOpaMH
KoopauHaTHO-BEKTOPHBIN METO,
23 I I/Ipl::meHI/H/I reom:f HYCSCKUX ! bubmorexa IIOK
prp P https://m.edsoo.ru/d3alfe30
3a7a4
IIpsimoyrosbHas cucrema
24 KOOpJUHAT B IIPOCTPAHCTBE. bubmuorexa LIOK
Koopnunatsl BexTopa. [Ipocreiimme https://m.edsoo.ru/48db7058
3a/1a4M B KOOPJIMHATAX
o5 VYros Mex1y BEKTOpamu. bubmmorexa [IOK
CxasnsipHo€ IpOU3BEAECHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beryucrienue yriioB Mexay bu6mmoreka LIOK

MNpsAMBIMHU U ITIJTOCKOCTAMU

https://m.edsoo.ru/8efbe78e
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KonrponpsHas pabora o reme

27 "BEeKTOpBI B KOOPJUHATHI B 1 butmmorexa [IOK
. https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpeHue, 0600IICHNE 1
98 cucrteMaTu3anus 3HaHuil. OCHOBHBIE 1 bubmotexa [JOK
¢burypsl, GpaxkThl, TEOpEeMBbI Kypca https://m.edso00.ru/1780ba5d
TUTAHUMETPUN
[ToBTOpeHue, 0000IICHHE U
29 cucremMaTu3anus 3HaHuii. OCHOBHBIE 1 bubmuorexa [JOK
¢burypsl, GpaxkTsl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPUN
[ToBTOpEHuUE, 0000IICHHE 1
30 CHUCTEeMaTH3allus 3HaHWI. 3a1aun 1 bubmoteka IJOK
MJIAHUMETPUH U METOJIBI UX https://m.edsoo.ru/7491efe0
pelIeHust
[ToBTOpeHue, 0600IICHNE 1
31 CUCTEeMaTH3alus 3HaHWI. 3a1aun 1 bubmotexa [JOK
IIJIAHUMETPUU U METOMBI UX https://m.edsoo.ru/4dffda97
pelIeHust
[ToBTOpEeHue, 0600IICHNE 1
39 cucteMaTu3aius 3HaHuH. OCHOBHBIC 1 bubmotexa [JOK
¢burypsl, GakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPHH
bubmioreka [IOK
33 Hrorosast KOHTpObHas padoTa 1 https://m.edsoo.ru/ec24dfc2
[ToBTOpEHuUE, 000O0IICHHE 1 bubmmorexa [IOK
34 . 1
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34
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HOYPOYHOE INTAHUPOBAHUE - BEPOATHOCTb U CTATUCTHUKA

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Hara nupposbIe
Tema ypoka Konrpoasbnsie | IlpakTnueckue
n/n Bceero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypcbl
1 [IpencraBienune faHHBIX C 1 bubmioreka [IOK
MTOMOIIBIO TAOJHI] U TUATPAMM https://m.edsoo.ru/25c6d12b
Cpennee apudmeTtraeckoe,
MeauaHa, HanOoJbIIee U
2 HauMeEHBIIIee 3HAYEHU, pPa3Max 1 bubmiorexa TIOK
P ’ https://m.edsoo.ru/dd00738d
JUCIIePCHS, CTAaHAAPTHOE
OTKJIOHCHU € YHCIIOBBIX HA0OPOB
Cpennee apupmerndeckoe,
MenuaHa, HanOoJblee U
3 HaWMEHbIIIEE 3HAUEHUS, Pa3Max 1 bubmorexa HOK
b ’ https://m.eds00.ru/98645f6¢c
TUCTIEPCHS], CTAHAAPTHOE
OTKJIOHEHU € YHCIIOBBIX HA0OPOB
Cpennee apudmeTraeckoe,
MeauaHa, HauboJIbIIee U
4 HaVMeHbIIIEe 3HAUECHHU, Pa3Max 1 bubmrorexa ITOK
43 ’ https://m.eds00.ru/7¢9033a8
JTUCIIEPCHS, CTAHIapTHOE
OTKJIOHCHU € YHCIIOBBIX HA0OPOB
CrnydaifHbIe KCIIEPHUM CHTBI
. bu6mmorexa IIOK
) (OTBITHI) M CIyYailHbIE COOBITHS. 1
https://m.edsoo0.ru/347c¢1b78
DneMeHTapHbIe COOBITUS (MCXOJIBI)
6 BeposiTHOCTE clIy4aliHOr0 COOBITHS 1 bubmorexa HOK
P e ’ https://m.eds00.ru/64d75244
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BeposiTHOCTH COOBITHIA B OTIBITaX C
PaBHOBO3MOXHBIMU
AIIEMEHTAPHBIMH COOBITHSIMU

BeposTHOCTD Cly4aitHOTO COOBITHSI.

bu6moreka [JOK

! ITpaktuueckas pabora https://m.edsoo.ru/5e8fa94a
Omnepaunu HaL COOBITUSMHU:

3 nepecevyeHne, 00beIMHEHNE bubmioreka [IOK
COOBITUH, POTHUBOIIOJIOKHbIE https://m.edsoo.ru/221c622b
coObITusA. J{narpamMmmsel Ditnepa
Omnepanuu HaJl COOBITUSMU:

9 nepecevyeHre, o0beTuHeHN e bubmuorexa [IOK
COOBITHH, POTHBOMOJIOKHBIC https://m.edsoo.ru/cc10cle2
coOwITUA. J{narpamMmmel Ditnepa

10 ®dopmyIa cI0XKEHUS BEpOATHOCTEN bu6mmorexa [IOK

https://m.eds00.ru/3057365d
VYcnoBHas BEpOSTHOCTb.
11 YMHOXEHNe BepoaTHOCTEN. JlepeBo butmmorexa [IOK
. https://m.edso00.ru/9a408d25
CIly4aifHOT0 3KCIIEpUMEHTa
VYcnoBHas BEpOSITHOCTb.
12 YMmHoxeHue BeposiTHocTeil. [lepeBo br6amorexa [IOK
. https://m.edsoo.ru/ble76d3a
CIIy4ailHOr0 3KCIIEpUMEHTA
YcnoBHas BEpOATHOCTb.
13 YMHOXKEHHE BepossTHOCTEH. JlepeBo bubmorexa [JOK
. https://m.edsoo.ru/47tb6bl11
CIly4aifHOTO SKCIIEpUMEHTa

14 @®opMyia MOITHONW BEPOSATHOCTH butmmorexa [IOK

https://m.edso00.ru/15941bec

15 dopmyIa MoIHON BEPOSTHOCTH butmmorexa [IOK

https://m.edsoo.ru/a9ec13c8
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16 ®opMyia MOIHONW BEPOATHOCTH. bubmuorexa LIOK
HezaBucumelie coObITHS https://m.edsoo.ru/e3dd5ac9
bubmmorexa LIOK
17 Konrposbias pabora https://m.edsogru/29d06cb9
18 Kom6unaropHoe npaBuio bubmorexa [IOK
YMHOXKEHUS https://m.eds00.ru/2270cf70
bubmotexa [JOK
19 Hepecranosiit  paxropiaz https:// m.edsog ru/d58ce6d1
. bubmmorexa [IOK
20 Hueo cotrerani https://m.edSO(I)l.ru/79O4dbe
21 Tpeyronpnuk [Tackansa. ®opmyina bubmuorexa LIOK
6unoma HproToHa https://m.edsoo.ru/fa4d7998f
BuHapHbIil crydaliHbIN ONBIT
UCMBITAaHUE), YCIIeX U Heyaya.
22 ;e3aBHCI/IMb)1,eyHCHLITaHI/I;}1/.HCepmi bubmmorexa [IOK
. https://m.edsoo.ru/2e1f2368
HE3aBHCHUMBIX HCIBITAHUH J10
MIepBOro ycrexa
93 Cepust HE3aBUCHUMBIX UCIIBITAHUN bubmotexa [JOK
bepnynmmn https://m.edso00.ru/e9572a68
Cepust HE3aBUCHMBIX U CITBITAHUN.
24 [IpakTryeckas paboTa ¢ bubmuorexa [JOK
WCII0JIb30BAaHUEM AJICKTPOHHBIX https://m.edsoo.ru/f4a15al14
TaOIHI]
. bubmotexa [JOK
25 CyHaifias BeTHHiA https://m.edsogru/639be9aa
26 Pacnipenenenve BeposSTHOCTEH. bubmmorexa [IOK
Jnarpamma pacripeneneHus https://m.edsoo.ru/6dc7ff39
27 CymMma 1 mpousBesieHue bu6mmoreka [IOK
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CIIy4aiiHBIX BETUIMH https://m.edsoo.ru/51b7ed5f
98 CyMMma 1 mpou3sBeicHue 1 bubmmoreka [IOK
CIIy4ailHbIX BEJTUYMH https://m.edsoo.ru/c2757cc3
II e acnpeneiaeHu, B TO
29 qlfclji\; rpezlxlje Hlfqgc;:o: iﬂ o 1 bubmorera TIOK
P https://m.edso0.ru/91e08061
OMHOMHAIILHOE
IIpumMepsl pacnpeneicHu, B TOM
30 qI/II)cne rpeonfe I/II)‘ISCKOC i 1 bubmiorexa ITOK
P https://m.edsoo.ru/5afffO5f
OMHOMHAJILHOE
[ToBTOpeHue, o6o0LIIeHNE 1 bubmuoreka LIOK
31 . 1
CHCTEMAaTH3allNs 3HAHUI https://m.edsoo.ru/0f4d3cd7
39 [ToBTOpEHUE, 0000IICHHE U 1 bubmuorexa [IOK
cUCTEMAaTHU3allU 3HAHUH https://m.edsoo.ru/e0la3dc4
bu6mmoreka [JOK
33 n §) 1
TOroBas KOHTPOJIbHAA pabota https://m.edsoo.ru/a985ae79
34 [ToBTOpEHue, 0600IICHHE U 1 bu6moreka [JOK
CHUCTEMAaTHU3aIlU 3HAHUHU https://m.edsoo.ru/lddca5e0
OBIIEE KOJIMYECTBO YACOB I10 34
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11 KUIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[ToBTOpEeHue, 0600IICHNE,
cHUCTeMaTH3aIus 3HAHUM.
N bu6mmoreka [JOK
1 CinyyaliHble ONBITBHI U BEPOSITHOCTH 1
. . https://m.edso00.ru/430d330a
ciry4aitHbeIx coObITHil. Cepun
HE3aBUCHUMbBIX MCIIBITAHUH
[ToBTOpenue, 0600mIIeHNHE,
CHCTEMaTH3aIus 3HAHUM.
9 Crvaiinie o CDOATHOC 1 bu6mmoreka [JOK
Jy4aWHBIC ONBITHI K BEPOSITHOCTH
Y . . p https://m.edsoo.ru/a573a292
ciydailHbIX coObITui. Ceprn
HE3aBUCUMBIX UCIIBITAHUM
[ToBTOpeHue, 0600IICHNHE,
CHUCTEMAaTH3aIIMs 3HAHUH.
. bubmotexa [JOK
3 Crny4aiiHbl€ OIBITHI U BEPOSTHOCTH 1
. . https://m.edsoo.ru/07a5e861
ciry4aitHbeIx coObITHil. Cepun
HE3aBUCHUMBIX MCIIBITAHUH
[ToBTOpenue, 0600IeHNHE,
CHCTEMaTHU3aIUs 3HAHUM.
4 Cny4aitHple ONBITH U BEPOSTHOCTH 1 bubmorexa HOK
v . . p https://m.edsoo.ru/32bc29bf
ciydailHbIX coObiTuil. Cepun
HE3aBHCHUMBIX HCIIBITAHUM
[Ipumepsl IpUMEHEHUS
bubmioreka [IOK
5 MaTEeMaTHYECKOI'0 OKUIaHUS 1

(crpaxoBaHue, JOTEpES)

https://m.edsoo.ru/ea27084d
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MaremaTtndueckoe OXHJIAHUC CYMMBI

bu6mmoreka [JOK

6
CIIy4aiiHbIX BEJTUIMH https://m.edsoo.ru/0adefe9e
MaremaTHueckoe OKHIaHNue
7 TeOMETPUIECKOTO U bubmorexa [OK
P . https://m.edsoo.ru/20de2fc2
OMHOMHAIBHOTO pacHpeeeHUH
MaremMaTudeckoe OKUIaHUE
8 TeOMETPUYECKOr0 U bubmorexa TIOK
P . https://m.edsoo.ru/17b0e769
OMHOMMAJILHOTO pachpeneieHui
9 Jucnepcus u crangapTHoe bubmmorexa [IOK
OTKJIOHEHHUE https://m.edsoo.ru/bcc67f76
Hucnepcus u ctangapTHOE bubmuotexa [JOK
10
OTKJIOHEHHUE https://m.edsoo.ru/bf78aad6
11 Jucnepcuu reoMeTpuueckKoro u bubmorexa [IOK
OMHOMMAJILHOTO pacipeeaeHus https://m.edsoo.ru/4b5a495e
[IpakTueckas pabota c
12 HUCIOJIL30BAHUEM DJIEKTPOHHBIX bubmorexa HOK
P https://m.edsoo.ru/a53cd884
TaOJIHIL
13 3aKkoH OOJIBIIMX YHCEL. bu6moreka [JOK
Br160opouHBIit MeTO HCCTenoBaHUN https://m.edsoo.ru/94ddc34a
14 3akoH OOJBIINX YHCEIL. bubmmorexa [IOK
Br16opounbIii METO U CCIIEOBAHUIM https://m.edsoo.ru/cf23b369
[TpakTryeckas paboTa ¢
15 HCIOJIb30BaHUEM DIEKTPOHHBIX bubmorexa HOK
P https://m.edsoo.ru/6c1d11a6
Ta0IUL
bu6mmoreka [JOK
16 Hrorosas koHTpoianHas padora
TOroBas KOHTPOJIRHA paboT https://m.edso0.ru/7e379f8f
17 [Ipumeps! HenpepbIBHBIX bubmmorexa [IOK

Cily4aiHbIX Benn4uH. OyHKIMA

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



https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d

IUIOTHOCTH PACHPEACICHUS.
PaBHOMEpHOE pacnipeneneHue u ero
CBOICTBa

[Ipumepsl HEMPEPBIBHBIX
CIy4yalHbIX BeJIMYUH. OyHKIUA

bu6mmoreka [JOK

18 IUIOTHOCTH PacIpe/ieIcHuUs.
pacip https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacripeeneHue u ero
CBOICTBA
3agaun, TpUBOIAIIUE K
19 HOPMAJILHOMY PACIIPEEICHHUIO. bubmuorexa LIOK
@OyHKLKS NIOTHOCTU U CBOHCTBA https://m.eds00.ru/97¢19f59
HOPMAJILHOT'O pacrpeneneHus
[IpakTyeckas pabota ¢
bu6moreka [JOK
20 HCIIOJIb30BAHUEM AJICKTPOHHBIX
https://m.edso00.ru/1f1f9ad9
TabJIHNI
[ToBTOpEeHue, 0600IICHNE U
21 CHUCTEMAaTHU3allUs 3HAHUHU bubmorexa LHOK
’ https://m.edso00.ru/72953f4c
OnwmcatenbHas CTaTUCTUKA
IToBTOpEenue, 0600MIEHNE U
22 CI/ICTel\faTI/ISaHI/I}I 3HAHUH brbmorexa [OK
' https://m.edsoo.ru/b699ad0c
OnucarenbHask CTATUCTHKA
[ToBTOpenue, 0600mIeHHE U
93 cucteMatu3aiys 3HaHui. OMbBITHI C bu6mmoreka [JOK
PaBHOBO3MOXKHBIMU https://m.edsoo.ru/3fcbacf9
AJIEMEHTAPHBIMU COOBITUSIMU
[ToBTOpEHue, 0606IICHUE U
24 cucTemMaTu3anus 3HaHui. OMbITHI € bubmmorexa [IOK

PaBHOBO3MOXXHBIMHU
QJICMCHTApHBIMHU COOBITHSAMU

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



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

25

[ToBTOpEHue, 06001IeHHE U
cucTeMaTHh3alus 3HaHUH.
Beruucnenue BeposiTHOCTEN
COOBITHH C TpUMEHEHHEM QOpPMYIT U
rpadu4ecKuX METOI0B
(xoopauHaTHas psimasi, 1EpeEBO,
nuarpamma Oitiepa)

bu6mmoreka [JOK
https://m.edso00.ru/272910f5

26

[ToBTOpEHUE, 0000IICHHE U
cHCTeMaTH3alus 3HaHUH.
Brrunciienne BeposiTHOCTEN
COOBITHI C TPUMEHEHHEM (HOPMYJI U
rpadu4ecKiux MeTO10B
(koopauHaTHAs MpsMasi, 1€PEBO,
auarpamma Jisepa)

bu6munoreka [JOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpEHue, 06001ICHNE U
CHUCTEMaTU3allisl 3HAHUM.
Beruucnenue BeposiTHOCTEN
COOBITHH ¢ TpUMEHeHHeM (popMyI1 1
rpau4ecKiux MeTO10B
(xoopauHaTHas npsiMas, 1€PeEBoO,
nuarpamma Oiliiepa)

bu6mmoreka [JOK
https://m.edsoo.ru/5964f277

28

[ToBTOpEHUE, 0000IICHHE U
cHCTeMaTH3alus 3HaHUH.
Brrunciienne BeposiTHOCTEN
COOBITHH C TPUMEHEHHEM (HOPMYJI U
rpaguUecKux METOI0B
(koopauHaTHAs MpsMasi, 1€PEBO,
nuarpamMma Jitiepa)

bu6nmunoreka [JOK
https://m.edsoo.ru/e71debe4

29

[ToBTOpeHue, 0600IICHHE U

bu6mmoreka [JOK



https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4

cUCTEMATHU3ALIMI 3HAHUH.
Cny4aiiHple BETMYMHbBI U
pacnpeaenenus

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

[ToBTOpEeHue, 0600IICHHE U

30 CUCTEMAaTH3alIs 3HAHUM. 1 bubmotexa [JOK
Crny4aiiHble BETUYUHBI U https://m.edsoo.ru/lcc2df8f
pacripeneneHus
[ToBTOpEHue, 0600IIeHHE U

31 cHUCTEMaTHh3aIus 3HaHUM. 1 bu6moreka [JOK
MaremMaTuueckoe OXKUIaHUE https://m.edsoo.ru/aeal298c
CIIy4YaiiHOW BEIUYUHBI
[ToBTOpEHUE, 0000IICHHE U

39 cUCTeMaTHh3allus 3HaHUH. 1 bubmoteka IJOK
MaremMaTuueckoe OKUIaHUE https://m.edsoo.ru/640a8ebf
CIIy4ailHOW BEJIMYUHBI

bu6mmoreka [JOK

33 Hrorosas koHTpoLHAA padoTa 1 https://m.edso00.ru/0fd6d597

34 [ToBTOpenue, o6o0IIeHNE U 1 bubmmorexa [IOK
CHCTEMaTH3aIus 3HAaHUN https://m.edso0.ru/5006273e

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBbBI

AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A

10 KVIACC
Kon .
IIpoBepsiemMblie npeaMeTHbIE Pe3y/1bTAaThl 0CBOCHHUSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTeJIbHOIM NPOrpamMMbl CpeAHero oo1ero oopa3oBaHust
pe3yabrara
1 Yucna v BEIYMCIEHUS
11 OmnepupoBaTh MOHATUSAMHU: PAlMOHAIBHOE M JAEHCTBUTEIBHOE YMCIIO,
' OOBIKHOBEHHAs U JAE€CATUYHAS P00k, IPOLIEHTHI
12 BbimonuaTe  apudmernueckue  omnepanMd ¢ palMOHAIBHBIMH U
' NeHCTBUTENbHBIMU UM CIIAMU
. BbimonHATe  npuOMKEHHBIE — BBIYMCIICHUS, HCIOJB3Ys  IpaBHIIa
' OKPYTJIEHUS], JIeNIaTh IPUKHUIKY U OLIEHKY Pe3yJIbTaTa BEIYUCICHHUH
OnepupoBaTh NOHATUSIMH: CTEIEHb C LIEJBIM [TOKa3aTeIeM, CTaHAapTHas
14 dopma 3anucu AEHCTBUTENBHOIO YHCIIa, KOPEHb HATYpalIbHOW CTEMEHH;
' UCTI0JIb30BaTh MOAXOAANIYI0 (pOpMY 3aIUCH EHCTBUTENBHBIX YUCEN JUIs
pelIeHns MPAaKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX
OnepupoBaTh NOHATUSAMU: CHHYC, KOCUHYC U TAaHI€HC IPOU3BOJILHOIO
1.5 yIila; HCHONb30BaTh 3alMUCh IPOM3BOJIBHOTO yIjla uepe3 oOpaTHBIE
TPUTOHOMETpUYECKHEe PYHKIIUU
2 VYpaBHEHUS U HEPABEHCTBA
OmnepupoBaTh NOHATUSAMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO, LIEJI0E,
2.1 panroHaNbHOE, UpPPaIMOHATIBHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE
25 BbimonHATe npeoOpa3oBaHUs TPUTOHOMETPUYECKMX BBIPDAKEHUH U
' pelaTh TPUTOHOMETPUYECKHE YPABHEHUS
BoInonHATe mpeoOpa3oBaHus LEIbIX, PAIIMOHAIBHBIX U HPPAI[HOHAIBHBIX
2.3 BBIPOKEHMH M pellaTb OCHOBHBIC THIIBI I€JbIX, PALUOHAIBHBIX U
UppaloHaIbHBIX YPAaBHEHUHN U HEPAaBEHCTB
”4 [IpuMeHATh ypaBHEHHsI M HEpaBEHCTBA Ul PEIICHHs MaTeMaTHYECKHUX

3a/1a4 | 3a]1a4 U3 pa3InyHbIX 00acTell HAayKH U peabHOM KU3HU




MopnenmupoBaTh peanbHBIE CHUTyallMHM Ha S3BbIKE aireOphl, COCTaBISATH

2.5 BBIpaKEHUs, ypaBHEHUS, HEPABEHCTBA 10 YCIOBUIO 3a/1a4H, UCCIIE0BATh
IOCTPOEHHBIE MOJIEH C UCIOJIb30BAaHUEM ammapaTa ajreopbl
3 OyHKUMU U rpaduKu
OnepupoBarh TOHATUAMHU: (YHKIUS, CIOCOOBI 3ahaHus (YHKIUH,
3.1 o0acTb OMpeneNeHuss W MHOXKECTBO 3HadeHWid (QyHKuuu, rpaduk
(GyHKIMH, B3aUMHO 00paTHbIE QYHKIUN
3.0 OmnepupoBaTh MOHSATHAMHU: YETHOCTH W HEUYETHOCTh (YHKUWH, HYJIH
' (GYHKIIHH, TPOMEXYTKH 3HAKOMOCTOSTHCTBA
3.3 Hcnonp3oBath rpaduky GyHKIUH 1715 PELICHUs YypaBHEHUM
34 Crpouth ¥ 4yMTaTh TrpaduKd JMHEHHOM (yHKIMM, KBaJApaTUYHON
' (YHKLIMH, CTENEHHON (YHKIMHU C L[EJIBIM [10Ka3aTeIeM
Hcnonb3oBath rpadguku (QyHKIMH [J8 HCCIEAOBaHUS IPOLECCOB U
35 3aBHCUMOCTEH NpH peIleHUM 3aJad U3 JIPYyruX yuyeOHBIX MpPEIMETOB U
' pealbHOM  KU3HHU, BBIpaXKaTh (OPMYyJaMU 3aBUCUMOCTH  MEXIY
BEIMYUHAMU
4 Hayana maTemaTtuyeckoro aHanusa
i1 OmnepupoBaTh MOHATUSAMH: IIOCJIEJOBATEIBHOCTh, apupMeTHyecKass Hu
' reoMeTpUuYecKas Iporpeccuu
OnepupoBaTh MOHATUSIMU: OECKOHEYHO YOBbIBarollas reoMeTphuecKast
4.2 nporpeccusi, CcyMMma OECKOHEYHO  yObIBaroIled TIeoMeETPHUYECKOMN
IPOrpeECCUU
4.3 3asaBaTh MOCIEAOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMU
W Hcrnonp30BaTh CBOMCTBA IIOCJIENOBATEIBHOCTEW U IIPOTPECCHM  JUIA
' pelIeHNUs peaabHBIX 3a4a4 IPUKJIAJHOTO XapaKTepa
5 MHoxecTBa U JOruKa
5.1 OnepupoBaTh NOHITUSIMHU: MHOXKECTBO, ONE€paIH HaJl MHOXKECTBAMHU
Hcnonp3oBaTh TEOPETHUKO-MHOXKECTBEHHBIM —ammapaTr [l ONUCaHUs
5.2 peaJIbHBIX TMPOLECCOB U SIBIEHUH, NpPU PpEUIeHUM 3aJad W3 JIpYrux
y4eOHBIX IPEMETOB
£ 3 OnepupoBaTh  MOHATHUSMH:  ONpEEIIEHUuEe, Teopema,  CIEICTBUE,

JOKa3aTcJIbCTBO

11 KVIACC




Kon

IIpoBepsiemMble peAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM

NpoBepseMoro .
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BEIYMCIEHUS
OnepupoBarh MOHATUSIMU: HATypajbHOE, IEI0€ YHCIO0; MCIOIb30BaTh
11 MPU3HAKK ACIMMOCTH LIEJIBIX YHCEN, Pa3joKEHHE YHhCJia Ha MPOCThIE
MHOYKHUTEIH JJIs peleHus 3a/1a4
1.2 OnepupoBaTh NOHIATHEM: CTENEHB C pallMOHATIBHBIM MOKa3aTelleM
13 OnepupoBarh  TOHATHSAMHU: JOrapuM  dYucaa, JECATHYHBIE U
' HaTypaJIbHbI€ JIorapu(mMbl
2 VYpaBHEHUs U HEPABEHCTBA
[IpumeHsT, CBOHCTBA CTENEHHM I NpeoOpa3oBaHUs BBIPAXKEHUH,
2.1 OIlEpUpOBaTh IOHATUSAMU: II0KA3aTEIbHOE YPAaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE THIIBI ITOKa3aTEJIbHBIX YPAaBHEHUI U HEPaBEHCTB
BoimonHATe mpeobpazoBaHUs BBIPAKEHUH, COAEpXKAILUX JIOTapU(MBbL;
2.2 OIEpUPOBATh MOHATUSAMU: JIOTapU (PMUYECKOE YpaBHEHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JIOrapu (PMUYECKUX YPaBHEHHUI U HEPABEHCTB
2.3 HaxoauTs pemieHus npocTeiimx TPUroHOMETPUUECKUX HEPABEHCTB
OnepupoBarh MOHATHUSMHU: CHUCTEMa JIMHEWHBIX YypaBHEHUH u e€
2.4 pelLlIeHUE; UCIOIb30BaTh CUCTEMY JMHEWHBIX YPaBHEHWH JUIsl pELICHUs
IPAaKTUYECKUX 3a/1a4
25 Haxomute  pemreHns  mOpoCTEHINMX  CUCTEM U COBOKYIIHOCTEH
' palMOHAJIBHBIX YPaBHEHUHN U HEPABEHCTB
MonenupoBate peajbHble CUTyallUM Ha S3bIKe aireOpbl, COCTABIATh
26 BBIPAXKEHUS, YPAaBHEHMsI, HEPAaBEHCTBA M CHUCTEMbI 110 YCIIOBHUIO 3aJauH,
' UCCIIEZIOBATh IIOCTPOEHHbIE MOJEIM C MCIOJIb30BAaHMEM ammapara
anredpsl
3 OyHKIMH U TpauKH
OmnepupoBaTh MOHATHSAMHU: HepHOAMYEcKass (QYyHKIMSA, TNPOMEKYTKH
31 MOHOTOHHOCTH (DYHKLMHU, TOUKH KCTpeMyMa (QYHKLUMH, HauOosbllee U
' HauMEHblIee 3HaYeHUs] (PYHKIUN Ha MPOMEXKYTKE; UCIOJIb30BATh UX IS
uccrenoBanus QyHKINH, 3aJaHHON IpaPrKOM
39 OnepupoBaTh MOHATUSIMU: TPaQUKU MTOKa3aTETbHOM, JlorapuMuyeckoil u

TPUTOHOMETpUYECKUX (YHKIMI; H300pakaTb HMX Ha KOOPAMHATHOM




IUIOCKOCTH U UCIIOJIb30BATh JUJIsl PELICHHs] ypaBHEHUI U HEpaBEHCTB
N3o0paxkaTh Ha KOOpPAWMHATHOW IIJIOCKOCTH TpadUKH JIHMHCHHBIX
3.3 YPaBHEHUII M UCIOJb30BaTh MX MJs PELICHUS CUCTEMBl JIMHEHHBIX
YpaBHEHHI
34 Hcnonb3oBath rpaduku GYHKIUH 118 HCCIENOBaHHS MPOLIECCOB U
' 3aBHCUMOCTEN U3 APYrUX Y4eOHBIX JUCLIUTUINH
4 Hayana maTemaTtudeckoro aHamausa
OnepupoBaTh TOHSTUSMM: HEMpepbiBHAas (QYHKLIMSA, MPOU3BOAHASL
4.1 (GyHKIMM; HCMOJb30BaTh T'E€OMETPUYECKUH U (UBHYECKUH CMBICT
IIPOM3BOJHOM I pEIIEHUS 3a1a4
12 HaxonuTe NpoM3BOAHBIE  3JIEMEHTApPHBIX  (YHKUUH, BBIYUCIATH
' IPOU3BOAHBIE CYMMBI, IPOU3BEIEHNUS, YACTHOTO (QYHKIUI
Hcnonb3oBaTh MPOM3BOAHYIO I HCCIENOBaHMS  (QYyHKIMM Ha
4.3 MOHOTOHHOCTb ¥ 9KCTPEMYMBI, IPUMEHATh PE3YJIbTAThl UCCIEIOBAHUS K
MOCTPOCHUIO TPaPrKOB
4 Hcnonp3oBaTh NPOM3BOAHYIO AJI1 HAX0XKIECHUS HAWIydIIEro peleHus B
' IPUKIIAJHBIX, B TOM YU CIIE COLUATBHO-3KOHOMUY ECKUX, 3a/1a4ax
45 OmnepupoBaTh MOHATUSAMH: IepBOOOpa3Hasi M MHTErpajl; MOHUMATh
' TeOMEeTPUYECKUN U PU3NIECKUI CMBICI MHTErpaia
46 Haxonute mnepBooOpasHble dJeMEHTAapHBIX (YHKIUH, BBIUUCIITH
' uHTerpan no popmyine Hetorona — JleliOnnmna
47 Pematp npukianHele 3aja4i, B TOM YHCIE COLMAIBHO-IKOHOMUYECKOT O
' U (pr3HYecKoro Xapakrepa, CpeACTBAMU MaTEMaTUYECKOr0 aHaJM3a
I'EOMETPUSA
10 KVIACC
Kon .
IIpoBepsiemMblie MpegMeTHBIE Pe3y1bTAThl 0CBOCHHS OCHOBHOI
NpoBePsAEMOro .
o0pa3oBaTe/ibHOI MPOrpamMMbl CpeIHero 001ero 00pa3oBaHus
pe3yabrara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSMU: TOUYKA, IPsAMAast, IOCKOCTb
7.2 [IpuMeHsTh aKCHOMBI CTEPEOMETPUN U CIEACTBUSA U3 HUX IIPU PEIICHUU




TCOMCTPUUCCKUX 3a1a1

7.3

OnepupoBaTh MNOHATUSMH: MAPALIEIBHOCT U MEPIEHAUKYISAPHOCTh

MNPSAMBIX U IIOCKOCTEN

7.4

KnaccuduimpoBaTh B3auMHOE PACHONIOKEHUE MPAMBIX U ILIOCKOCTEH B

MPOCTPAHCTBE

7.5

OnepupoBaTh MOHATHSAMM: ABYTPAHHBIN YroJy, TpaHU ABYTPaHHOrO YIia,
pedpo IBYTpaHHOTO YyIJIa, IMHEHHBIN yroj IByrpaHHOro yriia, rpajycHas

Mepa ABYI'PaHHOIrO yTIJia

7.6

OHepI/IpOBaTI) MOHATHAMHA: MHOI'OI'PAHHHK, BBIHYKHBIﬁ u HGBBIHYKHBIﬁ

MHOT'OI'paHHUK, 3JICMCHTBI MHOI'OTpaHHUKA, HpaBHHBHBIﬁ MHOT'OI'paHHUK

7.7

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOT'OI'pPaHHHUKOB (HI/IpaMI/IZ[a, Ipusma,

IPSAMOYTOJIbHBIN Mapasienenunes, Kyo)

7.8

KHaCCI/Iq)I/ILII/IpOBaTb MHOI'OrpaHHUKH, B1>161/1pa;1 OCHOBAaHHA JJIA
KJ'IaCCI/Iq)I/IKaLII/II/I (BBIHYKJ'II)IG )41 HCBBIITYKJIBIC MHOT'OI'paHHHKH,
MMPpaBUJIbHBIC  MHOI'OIPAHHUKH, TMPAMBIC W  HAKJIOHHBIC  IIPHU3MBEI,

napasuiesenuIebl)

7.9

OnepupoBatb MTOHATHUSIMU : CeKyIas IJIOCKOCTb, ceyeHue

MHOTI'OI'PaHHHUKOB

7.10

OOBSACHAT, MNPUHIUNBI  TIOCTPOSHHUS  CEYEHHH  MHOTOTPAaHHUKOB,

HCIOJIB3Yysd METO/ CJIICA0B

7.11

Crpoute ceueHHs MHOTOIPAaHHUKOB METOJOM CJIEOB, BBINOJIHATH
(BBIHOCHBI€) TUIOCKHE YEPTEXH U3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYD:

BU/J] CBEPXY, COOKY, CHU3Y

7.12

Pematsn 3ala41 Ha HAXOXKACHUEC I'COMCTPUUCCKUX BCJINYHH IO 06pa3uaM
HUin ajaroputMam, HNpUMCHAA HU3BCCTHBIC AHAJIUTUYCCKUE MCETOAbLI IIpU
PEICHUN CTAHAAPTHBIX MATEMATHUUYCCKUX 3a/lad Ha  BbIYHCICHHUC
paCCTOHHI/II\/'I MCXKIAY ABYMS TOYKAaMH, OT TOYKHU 0 Hp}IMOﬁ, OT TOYKH JO

IJIOCKOCTHU, MCKAY CKPCIINBAOMIUMUCS ITPAMBIMH

7.13

Pemats 3a/la4i Ha HAXOXICHUC I'COMCTPUICCKUX BCIUYUH I10 06pa3uaM
HIIM aJITOpUTMaM, IPHUMCHASA H3BCCTHLIC AHAJIUTUYCCKHUC MCTOAbI IIPpU
pCIICHNN CTAaHAAPTHBIX MATCMATUUYCCKUX 3aJa4 Ha BBIYMCIICHHUC YIJIOB
MCKAY CKPCIIMBAOIUMUCA HNPAMBIMH, MCEKIY prlMOfI n IJIOCKOCThIO,

MCXKIY IIIOCKOCTAMU, ABYI'PaHHBIX YI'JIOB

7.14

Beruncnsate 00BEMBI M TUIOMIAAX TOBEPXHOCTEH MHOTOTPaHHUKOB




(mpu3Mma, nupamMuia) ¢ IpUMEHEHUEM (POPMYJI, BBIYUCISATh COOTHOLICHMUS
MEXIYy  IUIOLAASIMU MOBEPXHOCTEH, o6bEMamMu 0JJOOHBIX

MHOTI'OI'PaHHHUKOB

7.15

OnepupoBarh MOHATUAMH: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OChb U

IUIOCKOCTh CUMMETPUH, IIEHTP, OCh U MJIOCKOCTh CUMMETPUN QUTYPBI

7.16

W3BnekaTh, mpeoOpa3oBBIBATh M HHTEPIPETHPOBATH HH(OpMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NpPEICTaBICHHYIO Ha

UCPpTECIKAX U pPUCYHKAX

7.17

[TpumensaTh TeoMeTprueckre (PakThl JUIsl PEIICHUS CTEPEOMETPHUECKUX
3aJa4, NPEANOIAraloluX HECKOJBKO HIArOB PENICHHs, €CIIM YCIOBHS

IpYMEHEHUS 3a/1aHbl B IBHOW (popme

7.18

[IpumenaTs mnpocTelinue NpOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-

KOMMYHUKAITUOHHBIC CUCTCMbI ITPHU PCHICHUU CTCPCOMCTPUICCKUX 3a/lav

7.19

[IpuBoauTs MpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOIE U

JKU3HU, pACIIO3HABATh IMPOABJICHUEC 3aKOHOB I'COMCTPHUH B HCKYCCTBC

7.20

[IpuMeHsITh TTOTyYCHHBIC 3HAHUS HA IPAKTUKE: aHATM3UPOBATH PEATbHbBIS
CHUTyalldd ¥ TMPHMCHATHh W3yYCHHBIC IIOHATUS B TIPOIECCe IOMCKA
peIICHUS MaTeMaTHYeCKH chopMyIUpPOBaHHOU POOJIEMBI,
MOJIEIMPOBATh PEaNbHbIE CUTYallMH Ha SI3bIKE T€OMETPHH, UCCIIEI0BAThH
MOCTPOCHHBIE MOJENIU C HCIOJb30BAHHEM T€OMETPHYECKUX TMOHITHH U
TEopeM, armapara ajreOpsl, penaTh NPaKTHUYECKUE 3aa9H, CBI3aHHBIC C

HaXO0XXJICHUCM I'COMCTPUICCKUX BCININH

11 KIIACC

Kon
NpoBEPSIEMOT0
pe3yabTara

IIpoBepsiemMble npeMeTHbIE Pe3y1bTAThI 0CBOEHNUS] OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHusd

6

TI'eomerpus

6.1

OnepupoBarh NOHATUAMH: LIUJIMHAPUYECKasi OBEPXHOCTh, 00pa3yroLye
HWINHIPUYECKON TOBEPXHOCTH, LMJIMHIAP, KOHHUYECKas IOBEPXHOCTb,
oOpa3yrolmme KOHHYECKOW  TIOBEPXHOCTH, KOHYC, cdepuueckas

MMOBEPXHOCTh

6.2

PacnioznaBaTh Tena BpamieHus (MUIMHAP, KOHYC, cdepa u map)




6.3

OOBACHATD CIOCOOBI MOTYYEHUSI TEJT BpalleHUs

6.4

KnaccuduimpoBaTh B3auMHOE pacnoiokeHne chepsl U MI0CKOCTH

6.5

OnepupoBaTh NOHATUSAMH: IIAPOBOM CETMEHT, OCHOBAHHME CEIMEHTa,
BBICOTa CErMEHTA, LIApOBOW CJIOH, OCHOBAHME IIApOBOrO CJIOs, BBICOTA

IAPOBOTO CJIOS1, IAPOBOUM CEKTOP

6.6

Berancnate 00bEMBI W IUIOMIAJAM TIOBEPXHOCTEH Ted BpalleHus,

TEOMETPUYECKUX TeJ C MPUMEHEHHeM (popmy

6.7

OHepI/IpOBaTI) MOHATHAMHA: MHOI'OI'PAHHUK, BIHUCAHHBIM B cq)epy u
OIMMCAaHHBIA O0KOJIO C(l)epI)I, cq)epa, BIIMCaHHAA B MHOT'OI'PAHHHUK WJIA TCIIO0

BpaILCHUS

6.8

BbIUMCHISTE  COOTHOIIECHUS MCXKAY IUIomazasiMu I10B erHOCTCfI n

00BéMaMM MTOTOOHBIX TEN

6.9

N306paxaTh nzydaemble QUIYpHl OT PYKH U C MPUMEHEHHEM IMPOCTHIX

4epTEKHBIX HHCTPYMEHTOB

6.10

BbinonHATh (BBIHOCHBIE) IIJIOCKHME YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYpP: BHIl CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUEHHUS Tell

BpaIleHUs

6.11

W3Bnekatb, MHTEPHpPETHPOBATH U MPeoOPa3oBBIBATH WHGOPMAILUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (UTypax, MPEACTaBICHHYI0 Ha

YepTekax U pUCyHKaxX

6.12

[IpumensaTs reomerpuyeckre (axKThl IS PEUICHUS CTEPEOMETPUYECKUX
3a/1a4, NPEANoJaralluX HECKOJIbKO IIAaroB PpELIEHUs, €CIU YCIOBUS

NpUMEHEHUS 3aJ]aHbl B IBHOM (hopme

6.13

OHepI/IpOBaTB IMOHATHUEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBIMOHATE AEHCTBUS CIIOKEHHUS BCKTOPOB, BBbIYUMTAHUSA BCKTOPOB H
YMHOXXCHHA BCKTOpa Ha 4YHUCIIO, 06’b${CH$[TI), KakKuMH CBOMCTBAMHM OHH

o0JagaroT

6.15

HpI/IMeHﬂTB IMMpaBUJIO Mapajuiejacnuieaa nmpu CI0XXKCHUU BEKTOPOB

6.16

OHepI/IpOBaTB MNOHATHAMU: ACKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJb BEKTOpAd, PaBCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOpPA,
yroja MCXKAY  BCKTOpaMH, CKaJIIpHOC IMPOU3BCACHUC BCEKTOPOB,

KOJIJIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLL

6.17

HaxoauTe cymMMy BEKTOPOB M MNPOU3BEIECHHE BEKTOpAa HA YHUCIO, YroJl
MEXy BEKTOpaMH, CKaJIIPHOE NMPOU3BEAECHUE, PACKIIAIbIBATh BEKTOP IO

JABYM HCKOJIJIMHCAPHBIM BEKTOpPaM




6.18

3amaBaTh IJIOCKOCTh YpaBHCHHUEM B HCKapTOBOfI CUCTEMEC KOOpAHUHAT

6.19

Pemate mpocreililime TeOMETPUUYECKHME 3aJa4yd Ha IPUMEHEHUE

BCKTOPHO-KOOPAUWHATHOI'O METOJa

6.20

Pematn 3aJa4u Ha J0Ka3aTCIbCTBO MAaTEMATHUYCCKUX OTHOIICHUH H
HaXO0XJICHUC I'COMECTPUUCCKUX BCIIMYHH I10 06pa3uaM HJIK aJIroOpuT™MaMm,
IMPUMCHAA HU3BCCTHBIC MECTOAbI Ipu pPELIICHNHA CTaHOAapPTHBIX

MaTEMaTHYCCKHX 3aJa4

6.21

[IpumeHsAT, mpoCTEeWIIME NPOrpaMMHBIE CPEACTBA U BIEKTPOHHO-

KOMMYHUKAITUOHHBIC CUCTCMBI ITPHU PCHICHUU CTCPCOMCTPUICCKUX 3a/lav

6.22

IIpuBoauTE MpUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPHUPOAE U

JKU3HU, PACIIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMCTPHUH B HCKYCCTBC

6.23

[IpumeHsATs MOJNydYeHHBbIE 3HAHUS Ha TMPAKTUKE: aHAJIM3UPOBATH
peasibHble CUTyallMd M TMPUMEHSATb HW3y4YEHHBIE TOHSTUS B MPOIECCE
MOWCKa pEeUIeHHs] MaTeMaTU4ecKd cHOpPMYIMPOBAaHHONH MPOOIEMBI,
MOJIEJTUPOBATh peajibHble CUTYAllMU Ha SI3bIKE T€OMETPHUH, HUCCIEA0BaTh
MNOCTPOEHHBIE MOJEIN C HCIOJb30BAHUEM T'€OMETPUYECKUX IMOHATUN U
TeopeM, anmnapaTa aiareopbl, pelarb MPaKTUYECKUE 3a/1a4i, CB3aHHbIE C

HaXO0XJACHHUEM I'€COMCTPUUCCKUX BCIINYNH

BEPOATHOCTB U CTATUCTHUKA

10 KJIACC
Kon .
IIpoBepsiemble npeaAMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus
pe3yJbTara
6 Teopust BEpOATHOCTEN U CTaTUCTHUKA
6.1 Yurtath ¥ CTPOUTH TAOJHIIBI U AT PAMMBI
OnepupoBath TMOHATUAMH: CpelHEEe apudMeTHyecKoe, MeauaHa,
6.2 HauOonbllee, HAWMEHbIIEEe 3HAYCHHE, pa3Max MaccuBa YHCIOBBIX
JAHHBIX
OnepupoBaTh MOHSATUSIMM: CIIydyallHBIH  OSKCIIEPUMEHT (OMNBIT) H
cllyyailHOE COOBITHE, JJIEMEHTapHOE COOBITHE (PIEMEHTApPHBIA HCXON)
6.3 Clly4yallHOrO  ONbITa;  HAXOAMTh  BEPOSTHOCTH B  ONBITaX C

PaBHOBO3MOKHBIMHA CHy‘I&ﬁHbIMH CO6LITI/I$IMI/I, HaXxoIuTb U CPaBHHUBATHb

BEPOSITHOCTH COOBITUN B M3YUYEHHBIX CITyYailHBIX SKCIIEPHUMEHTaxX




Haxoauts u ¢opmynupoBath COOBITHS: IEpecedeHHEe U OO0bEeIUHEHHE

JAHHBIX COOBITHI, COOBITHE, MPOTHUBOIIOIOKHOE JTAHHOMY COOBITHIO;

o4 NOJb30BaThCA  AMarpaMMmamu  Oildepa U QopMyJiol  CIOXKEHUs
BEpPOSITHOCTEH MPU PEUICHUHU 3a7a4
OnepupoBaTh TOHATHSIMHU: YCIIOBHasE BEpPOSITHOCTb, HE3aBUCHUMBIC
6.5 COOBITHS; HaXOIUTh BEPOSTHOCTH C MOMOIIBIO MPaBHJIa YMHOXKEHUS, C
MOMOILBIO JIEpEBA CIyYalHOIO OMbITA
6.6 [IprMeHsATh KOMOMHATOPHOE TTPABUIIO YMHOXKEHHUS IIPU PEIICHUH 3a/1a4
OrnepupoBaTh MOHSATUSMU: UCIBITAHUE, HE3ABUCUMBIC UCIIBITAHUS, CEPUS
6.7 WCIBITAHUM, yCIIeX W HeyAa4a; HaXOJUTh BEPOSITHOCTH COOBITHI B CEPHUH
' HE3aBUCUMBIX HMCIBITAHUM IO MEPBOro ycrexa, HaXOAUTb BEPOSITHOCTH
COOBITH B C€pHH HCIIbITaHUN bepHymm
6.8 OnepupoBaTh MOHSATUSMM: CiIy4dailHasi BEJIWYWHA, pacrpeneieHue
' BEpPOSITHOCTEHN, TMarpaMMa pacrpeieieHus
11 KJIACC
Koa .
IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NMpoBepPsieMOro .
o0pa3oBaTe/ibHOI MPOrpamMMbl CpeHEro 001ero 06pa3oBaHus
pe3yabTara
5) Teopus BEpOATHOCTENW U CTATUCTHUKA
£ 1 CpaBHHMBATh BEpPOSTHOCTH 3HAYEHUW  CIy4allHOW BEJMYMUHBI 10
' pacrpeneseHuIo Uik ¢ TOMOIIBIO TuarpamMm
OnepupoBarh MOHATHEM MATEMaTUYECKOrO OXHUAAHUS, MPUBOAUTH
5 NpUMepbl  TOr0, KakK MPUMEHAETCS MaTeMaTHYEeCKOoe OXHUIaHUE
' CIIy4allHOM BEJMYMUHBI, HAXOAUTh MaTEMaTHYECKOE OXXUIAHUE TI0
JAHHOMY paclpeaeIeHU0
5.3 Hmetp npencTaBiaeHUE O 3aKOHE OOIBIINX YU CE
54 HmeTs npeacTaBiieHHE O HOPMAJILHOM paclpeieieHU!




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A

10 KJIACC

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

Koxa
1 Yucna v BEIUMCIEHUSA
PanmonanpHble yucna. OOBIKHOBEHHbIE U JECSATUYHBIE JPOOHM, MPOIEHTHI,
OecKOHEYHbIE  IepuoJuYeckue  Jpobu.  ApudmeTHueckue  omnepanuu ¢
11 palMoOHaIbHBIMU YHCJIaMU, TTPEO0Opa30BaHUs YMCIOBBIX BbIpakeHui. [IpumeHeHue
IpoOell W MPOLEHTOB Ul pPELICHUs NMPUKIAAHBIX 3a7ad W3 pa3JIUdHbIX OTpaciei
3HAHUH U peabHON KU3HU
[elictBuTenbHble  4yMcia.  PalnuMoHanmpHBIE W MPpPAlUMOHAJIbHBIE  YHUCIA.
1.2 ApudmeTnueckue omnepauuu ¢ JeHcTBUTENbHbIMM yuciamMu. [lpuOnmkénHble
BBIUMCIICHUS, IPaBUJIa OKPYTJICHUS, IPUKU]IKA U OLIEHKA Pe3yJibTaTa BhIYMCICHUI
Crenenp c nenbiM mnokazateneM. CrangaptHas ¢opMa 3amMcu JeHCTBUTEIBHOTO
13 yucia. Mcrnonp3oBanue moaxonsuie GpopMmbl 3anucu AEWCTBUTEIbHBIX YMCEN JUIS
pellIeHus MPaKTUYECKUX 3a/1a4 U NPEICTaBICHUS JaHHBIX
14 ApudmeTnueckuil KOpeHb HaTypasibHOH creneHu. JleficTBus ¢ apudmMeTnyecKuMU
' KOPHSIMU HaTypasbHOMN CTENeHU
15 CuHyc, KOCMHYC M TaHT€HC YHCIOBOIO aprymeHra. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOT O apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxecTBa U TOXKJIECTBEHHBIE TPE0Opa3OBaAHUS
25 ITpeo6pa3oBanue TPUTOHOMETPUY ECKUX BBIPAJKECHUI. OcHoBHBIE
' TPUTOHOMETpUYECKUE (HOPMYJIbI
23 VpaBHeHuEe, KOopeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpaBeHCTBA. MeTroxn
' HUHTEPBAJIOB
2.4 Pemenue nensix U 1poOHO-pallMOHAIBHBIX YPABHEHUM U HEPABEHCTB
2.5 Pemenue nppanroHaabHbIX ypaBHEHUN U HEPABEHCTB
2.6 Pemmenue TpuroHoMeTpUUECKUX ypaBHEHHU I
97 ITpuMeHeHnEe ypaBHEHUI U HEPABEHCTB K PEIIEHUI0 MaTEMAaTUUYECKUX 3a/1ad U 3a1a4

U3 Pa3IMYHBIX 00J1acTell HAYKH U peabHOM KU3HU




3 @yHKUIUU U rpapUKu
31 OyHkius, cnocoObl 3amanus (GyHkuwu. ['paduk ¢yHkumu. B3aumHO oOpaTHBIC
. byHKIIUH
3 ObnacTp ompeaeneHuss W MHOXKECTBO 3HadeHWid ¢yHkuuu. Hymmu QyHKUIUU.
' [TpomexxyTkH 3HaKOMOCTOSTHCTBA. UETHBIE U HEUETHBIE (YHKIIHH
33 CrenenHass (QyHKIMS C HATypajdbHBIM M IEJbIM Moka3ateneMm. EE€ cBoiicTBa u
' rpaduk. CoiicTBa U rpaduiK KOPHS N-0l CTEIEHH
34 Tpuronomerpruyeckas OKpY>KHOCTb, ONpEeIEHUE TPUTOHOMETPHUUECKUX (PYHKIIHI
' YHICIIOBOIO apryMeHTa
4 Hauana marematnueckoro ananmsa
41 IlocnemoBaTenbHOCTH, CHOCOOBI 3aJaHMs IIOcienoBaTelbHOCTEH. MOHOTOHHBIE
' M10CJIE0BATEIbHOCTH
Apudmernueckas M TeoMeTpudeckas mporpeccud. beckoHeuHo yObIBaromas
42 reomerpuueckas nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOILEH TeoMeTpHuYecKOou
' nporpeccur. dopmyna CHOXHBIX NpPOUEHTOB. Mcnonab3oBaHMe NpOrpeccuu s
pElIeHMs pealibHbIX 3a/1a4 MPUKJIAJHOrO XapakTrepa
5 MHoXecTBa H JIOTHKa
MHoxecTBO, omepauuu HaJl MHoXecTBamu. Jluarpammbl Oiinepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOXKECTBEHHOTO ammapaTta i OINUCAaHUS PeaTbHBIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUHU 33/1a4 U3 IPYTUX YICOHBIX MPEIMETOB
5.2 Omnpenenenue, TeopemMa, CI€ACTBHE, J0KA3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COIEPKAHUS
1 Yucna u BbIUUCIICHUS
1.1 Hartypanbabie u nenbie uncina. [[pu3Haku 1eTMMOCTH LEJIbIX YUCET
1.2 Crenenb ¢ panlMoHaIbHBIM NOKa3aTeseM. CBOMCTBA cTeneHU
1.3 Jlorapudm uucna. JlecaTHYHBIC U HATYPAJIbHBIC JIOTapUPMBI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpeoOpazoBanue BeIpakeHUH, COJEpKAIIUX JIOTapHU(PMBbI
25 [TpeobpazoBanue BeIpaKEHUN, COEPKAIINX CTEIEHU C PallMOHATEHBIM
' MoKasaTesieM




2.3

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

24 IToka3aTenbHbIE YpaBHEHMSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEeHUS U HepaBEHCTBA
26 CucreMbl JIMHEHHBIX YpaBHEHUW. PelleHune NpHUKIaaHBIX 3a4a4 C ITOMOIIBIO
' CUCTEMBI JIMHEHHBIX YPaBHEHUI
2.7 CucreMsbl 1 COBOKYITHOCTH palliOHAJIbHBIX YPaBHEHUI U HEPABEHCTB
28 IIpumeHenue ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEMATHYECCKUX 3a]1a4
' W 3a7a4 U3 Pa3IMYHBIX 00J1acTel HAYKU U peabHON )KU3HU
3 OyHKIIUY U TpaduKu
@Oyukuus. Ilepuoanueckue QyHkiuu. IIpoMexyTKn MOHOTOHHOCTH (DYHKIIMH.
3.1 MakcuMyMbl U MUHUMYMbl (yHKIuu. HambGonbliee M HanMmeHblllee 3Ha4yeHUE
(YHKLIMH HA TPOMEXYTKE
3.2 Tpuronomerpruueckue GyHKIIUU, ©X CBOWCTBA U IPaUKH
3.3 [ToxazaTenbHas u norapupmuueckas GyHKIUU, UX CBONCTBA U IpapUKu
3.4 Hcnonb3oBanue rpadukoB GyHKIMHI 1S pelieHns ypaBHEHUN U JIMHEHHBIX CUCTEM
Hcnonp3oBanue rpadukoB  (QYHKIUH JUIsI  UCCIEAOBAaHUS  IPOIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpbI€ BO3HMKAIOT NPU PEUICHUM 3aJad U3 JIPYTUX Y4eOHBIX
MPEMETOB U peabHON KU3HU
4 Hayana maTeMaTn4eckoro aHaausa
41 HenpepriBHble QyHKIIMH. MeTO HHTEPBAJIOB JJIsl PELICHUS] HEPABECHCTB
4.2 [TponsBoanas ¢pynkuuu. ['eomeTpudeckuii u Gu3nUecKuii CMBICI POU3BOTHOMN
43 [TpousBoaHbIe 3MeMEHTApHBIX (GYHKIUNA. DPOpMYyJbl HAXOXKICHUS IPOU3BOIHOM
' CYMMBI, TPOU3BEICHUS U YaCTHOTO (PyHKINH
[IpumeHeHne NpoU3BOJHOM K HCCIEeNOBaHHIO (YHKUHMH HAa MOHOTOHHOCTb M
4.4 SKCTpeMyMbl. HaxoxeHne HanOombIIero U HaMMEHbIEro 3Ha4eHus (QyHKLUUU Ha
OTpE3Ke
IIpumenenne npou3BOAHON AJIs1 HAXOXKAECHUS HAWIYYIIErO PEIICHNs B IIPUKIIAIHBIX
4.5 3ajjayax, A ONpeNeseHHs CKOPOCTH TIpolecca, 3aJaHHOro QopMysoil wuiam
rpadgukom
4.6 [TepBooOpa3znas. Tabnuia mepBooOpa3HBIX
A7 WuTerpai, ero reomerpuyeckuil u ¢puzndeckuili cMbici. Beuncienue uurerpaiga no

dopmyne Hrrotona — JleliOnua




I'EOMETPUA

10 KJTIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

7.1

OcHOBHBIE TOHATHUS cTepeoMeTpud. Touka, npsmas, IIOCKOCTb, IPOCTPAHCTBO.
[TonsTme 00  aKCMOMATHYECKOM  TOCTPOCHHU  CTEPEOMETPHHM:  AKCHOMBI

CTCPpCOMCTPHH U CIICACTBUS U3 HUX

7.2

B3auMHOe pacnosiokeHre TpSAMBIX B IPOCTPAHCTBE:  IMEpeceKaroIuecs,
napajuiefibHble W CKpeluBaromuecs mpsmble. [lapamnensHocTh MHpSAMBIX |
IUIOCKOCTe B MPOCTPAHCTBE: MapaulelibHble MpsSMbIE B  IPOCTPAHCTBE,
MapajuieTIbHOCTh TPEX MPAMBIX, MapaleNbHOCTh MPSAMOM M TIIOCKOCTH. YTJBI C
COHAIPABIICHHBIMU CTOPOHAMH, YTOJI MEXAY TMNPSIMBIMA B TMPOCTPAHCTBE.
[TapanienbHOCTh MIIOCKOCTEH: MapasuiesbHble INIOCKOCTH, CBOMCTBA MapajliebHbIX
mockocted. [lpocreiimme mpocTpaHCTBEHHBIE (UTYPBI HA TUIOCKOCTH: TETPadp,

Ky0, mapasuienenurne], IoCTPOSHHE CeYeHHH

7.3

[lepneHAMKYISIPHOCT, NPSAMOM M IUIOCKOCTH: MNEPHEHAUKYISAPHBIE IpsMbIE B
MIPOCTPAHCTBE, MPSIMBbIE NMAPAJUIEIIbHBIE U IEPIEHINKYIJISPHBIE K IIIOCKOCTH, TPU3HAK
MEPIEHINKYJISIPHOCTH NPSIMOM U IJIOCKOCTH, TEOPEMA O IPSAMOU MEPIEHAUKYIISPHON
IJIOCKOCTU. YT/l B IMPOCTPAHCTBE: YroJl MEXKAy HIPSIMOM M IUIOCKOCTBIO,
JBYI'PaHHBI YroOJI, JIMHEWHBIM yroia JByrpaHHoro yria. Ilepnenaukynsap u
HaKJIOHHBIE: PACCTOSTHUE OT TOYKHM JO IIJIOCKOCTH, PAaCCTOSHUE OT MPSIMOH [0
IUIOCKOCTH, NPOEKIMs (GUIrypbl Ha IIIOCKOCTh. lleprneHIuKyIapHOCTh IIOCKOCTEN:
IPU3HAK  TEPIEHOUKYJISIPHOCTH  JIByX  IUIOCKocTed. Teopema o  Tpéx

MEPIICHIUKYIIIpax

7.4

[loHATHE MHOrOrpaHHHMKA, OCHOBHBIE JJIEMEHTHl MHOI'OIPaHHUKA, BBIIYKIBIE H
HEBBIIIYKJIbIE MHOIOIPaHHUKHM, pa3BEPTKA MHororpaHHuka. Ilpusma: n-yrosbHas
Ipu3Ma, 'paHd U OCHOBAHHUS NPU3MBI, IpsMas M HaKJIOHHAs IpPU3Mbl, OOKOBasl U
II0JIHAsl TIOBEPXHOCTh Npu3Mbl. [lapanienenumnen, npsMOyroibHbIA MapasIesIenuIe
u ero cBoictsa. [Iupamua: N-yrojapHas nUpaMuia, FpaHd U OCHOBAHME IUpPaMUBL,
OOKOBasi U MOJIHAS MOBEPXHOCTh MUPAMUJIbI, IPABUIIbHASL U yCEUEHHAs MUpaMuja.
OneMeHThl Npu3Mbl M nupaMuiel. IIpaBuibHBIE MHOTOTPDAaHHUKU: IIOHSTHE

MPaBWJIBHOIO MHOIOT'PAHHUKA, IpaBWIbHAs IpuU3Ma M IpaBWIbHAs NUPaMUJA,




[IpaBWJIbHAs TPEYrojbHasi NUpaMKia U IpaBUIbHBIN TeTpasap, kyO. [IpencraBienue
O IPaBUJIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, JOAEKa’dAp M ukocadapyrue CedeHus

MMPU3MBI U ITUPAMHIbL

7.5

CumMeTpuss B HPOCTPAHCTBE: CHUMMETPUSL OTHOCUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTU. DJIEMEHThl CUMMETPUH B NTMpaMUJIaX, NapajuiesienuIenax, NpaBuIbHbIX

MHOT'OI'paHHHUKAaX

7.6

Brruucnenne »1eMEHTOB MHOTOIPaHHHMKOB: pEOpa, amaroHanw, yriubel. [lnomans
OOKOBOW TIOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TPSIMOM TPHU3MBI, ILJIOMIAh
OCHOBaHH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPsIMOi Tpu3Mbl. [1momians 60koBoi
MOBEPXHOCTH M IIOBEPXHOCTH MPABWIBHOM MHUPAMUIBI, TEOpeMa O IUIOLAIU

yceuéHHol nupamuibl. [Tonstre 00 00béme. O0BEM nUpaMubl, IPU3MbI

7.7

HOI[O6HBI€ TCJIa B IIPOCTPAHCTBC. CooTHOIIEHUS MCXAY IIomaasaMu HOBerHOCTCﬁ,

00BpEéMaMI TOTOOHBIX TEN

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpus

6.1

HunuHaapuyeckas MOBEPXHOCTh, 00pa3yolire IMHAPUIECKONW MOBEPXHOCTH, OCh
MWINHIPUYECKOW MoBepXHOCTU. LlummHap: ocHOBaHUS U OOKOBasi MOBEPXHOCTH,

o0pa3yromas u 0Ch, IJIOMIA/Ib OOKOBOK M MOJHOM MOBEPXHOCTH

6.2

Konudeckast moBepXHOCTh, 00pa3yrome KOHUIECKONH TOBEPXHOCTH, OCh M BEpIITHA
KOHUYECKON mnoBepxHOCTH. KoHyc: ocHOBaHME M BepilMHA, o0pasylomas U OCh,
wiom@ab OOKOBOM M TMOJHOM MOBEPXHOCTU. Y CEUEHHBIH KOHYC: oOpa3yroliue U

BbICOTAa, OCHOBAHHA U OoKoOBas ITOBCPXHOCTH

6.3

Cdepa u map: neHTp, paguyc, AMaMeTp, IUIOIAlb OBEPXHOCTU cepbl. B3anMHoe

pacronoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IMIoIalb

cdepbl

6.4

N3o6pakenne Ten BpalieHus Ha MmI0CKocTU. Pa3BEépTka nummHapa u Konyca

6.5

KomOunanuu Tten BpalleHus W MHOTOTPAHHMKOB. MHOIOrpaHHMK, OINMCaHHBIN

okono chepsl, chepa, BuCaHHAS B MHOTOT paHHUK, WU TEJIO BPALICHUS

6.6

[Tonsitue 06 o6béme. OcHOBHBIE cBocTBa 00bEMOB Ten. Teopema 00 00BEME
NpsSIMOYTOJIFHOTO Tapajuiesienunena u cieactBuss u3 He€. OObEM mMIMHIpA,

koHyca. O0BEM mIapa u nomanb cheps

6.7

[lomobusie Tema B mpocTpancTBe. COOTHONMICHHS] MEXKIY  IUIOMIAISIMH




IOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEI

6.8

Ceuenuss nuivHiapa (mapajuieibHO U TMEPHEHIUKYJISIPHO OCH), CEYEHHUs KOHyca

(mapannenbHOe OCHOBAHUIO U MPOXOIAIIEE Yepe3 BEPIINHY), CEUSHHS 1apa

6.9

Bektop Ha mmockoct M B mpocTpaHcTBe. CIIO)KEHME W BBIUUTAHHE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4yucio. Pa3noxeHue BEeKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekropaM. lIpaBuno mnapamnenenunena. Pemienue 3agad,  CBS3aHHBIX  C

IIPUMEHEHUEM MTPABUII IEHCTBUM C BEKTOPAMHU

6.10

[IpsimoyronbHast cucTeMa KOOpAWHAT B TpocTpaHcTBe. KoopawHaTel BeKTOpa.
[TpocTeifmme 3amaun B KOOpAMHATaX. Yrol MexIy BekTopamu. CkaisipHOoe
MPOU3BEACHUE BEKTOPOB. BBIUKCIICHHE YTII0B MEXKIY MPSAMBIMH U TUIOCKOCTSMH.

KOOpHHHaTHO'BeKTOpHBIﬁ MCTO/ IIPU PCIICHUU I'COMCTPHUYCCKHUX 3aaa4

BEPOATHOCTDB U CTATUCTHUKA

10 KITIACC

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

Kon
6 Teopurs BEpOATHOCTEN U CTATUCTHKA
[IpencraBienne JaHHBIX ¢ TOMoOmbI0 Tabmu, u  auarpamm. Cpennee
6.1 apumeTHuecKoe, MeauaHa, HauOoJblllee W HAMMEHbIIEE 3HAYEHUs, pa3Max,
JTUCHEPCHS U CTAH/IaPTHOE OTKJIOHEHUE YU CIIOBBIX HA0OPOB
CrnydaifHble JKCIMEPUMEHTHI (OMBITBI) W CIy4alWHBIE COOBITHSA. DJIEMEHTapHBIE
coObrtst (ucxonbl). BeposiTHOCTh ciydaitHOro coObITHSA. BAM30CTH 4YacTOTHl U
6.2 BEPOATHOCTU COOBITUIN. CilydailHble ONBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTaPHBIMU
coObrTusiMu.  BeposiTHocTH  cOOBITUH B OMBITaX C  PaBHOBO3MOXXHBIMU
AIEMEHTAPHBIMH COOBITHSIMU
6.3 Onepanuu Hajx COOBITHSIMU: TIepecedyeHue, OOBbETUHEHUE, MPOTHUBOMOJIOKHBIE
' coObITHs. J{narpammer Diinepa. @opMyria CIOKEHHS BEPOSITHOCTEH
6.4 VYcnoBHas BEpOATHOCTb. YMHOXKEHHE BeposTHOCTEW. [lepeBo  ciydalHOro
' aKcriepuMenTa. @opMysia MmoaHoM BepoaTHOCTH. HezaBucumblie COOBITHS
65 Kombunaropnoe mnpaswio ymHoxeHus. [lepecranoBku u dakropuan. Yucio
' couetanuii. Tpeyronpuuk [lackansa. ®opmyna 6uHoma HproToHa
6.6 bunapubiii cnydaliHbli ONBIT (MCOBITaHHWE), ycnmex M Heynada. HeszaBucumeble




ucneltanuss. Cepusi HE3aBUCHMBIX MCIBITAHUN 10 mnepsoro ycmexa. Cepus

HE3aBHUCHUMBIX UCTIBITAHUN bepHymmn

6.7

Cnyuaiinas BenuuuHa. Pacnipenenenue BeposiTHocTel. Jluarpamma pacrnpeaesieHus.

[Ipumeps! pacnipenesieHuit, B TOM Yuciie F€OMETPUUECKOe U ONHOMUAIIbHOE

11 KUIACC

Kon

IIpoBepsieMblii J1eMEeHT COePKAHUS

Teopm{ BGPOSITHOCTeﬁ U CTaTHUCTHUKA

5.1

UucioBble XapaKTEpUCTUKH CIy4alHBIX BEJIIMYMH: MAaTEeMaTH4ECKOE OKUJAHUE,
JUCHEPCHS U CTaHJAPTHOE OTKJIOHEHHWE. [Ipumepsl NpUMEHEHHs] MaTEMaTHYECKOIO
OKMJAHHs, B TOM YHUCJIE B 3aJa4ax U3 IIOBCEAHEBHOM >XM3HU. Maremarudeckoe
OXHJaHUue OMHApPHOHM ciy4yailHOM BenMuuHBI. MaTeMaTH4ecKoe OXKHIAHUE CyMMBbI
CIIy4alHBIX BEJIMYMH. MaTeMaTU4eCcKoe OXUIAHUE U JUCHEPCUS T€OMETPUUECKOTO

¥ OMHOMMAJILHOTO pacipeesieHuit

5.2

3akoH OONBIIMX YHCEN W €ro poiib B HayKe, MpHpojae u obmiectBe. BbiOopouHbIit

METO/J1 UCCIIENOBAaHUI

5.3

[Ipumepsl  HENpepbIBHBIX  CiaydalHbIX BenuuuH. lloHaTHEe O IUIOTHOCTH
pacnpeneneHus. 3aauu, NIPUBOASIINE K HOpPMaJIbHOMY pacnpezneneHuto. [lonstue o

HOPMAaJIbHOM pacipeeieHUN




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

AJI'EBPA

Kon IIposepsiemble TpeGOBaHUS K NPEeIMETHBIM Pe3yJIbTATaAM 0CBOCHHS
NpoBePsAEMOro OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMBbl CpeIHero o01ero
TpeOOBaHNUs o0pa3oBaHus

Bnagenune meromamu 10Ka3aTeNbCTB, AIrOpPUTMaMHU peElIEHUs 3anay;
yMeHHE (GOpPMYJIUMpOBATh U ONEPUPOBATh IOHATUSMH: OIpPEIEICHUE,
aKCuoMa, TeOopeMa, CJEICTBUE, CBOWCTBO, IpPHU3HAK, J0Ka3aTelIbCTBO,
paBHOCUJIbHBIE (DOPMYJIMPOBKH; IPUMEHATh UX; YMEHHE (HOPMYIUPOBATh
o0paTHOE M IPOTUBOIOJOXHOE YTBEP)KICHHE, MPUBOIUTh IMPUMEPHI U
KOHTPIIPUMEpPBI, HCIOJb30BaTh METOJ| MaTeMaTUYeCKOHM MHIYKLUH;
IPOBOJAUTH  JOKA3aTENbHbIE PACCYy)KIEHUS IMpU pEUIeHUH 3ajaad,
1 OLIEHMBATh  JIOTMUECKYI0  IPAaBWIBHOCTb  PAcCyKICHUH; yMEHHE
OIEpUPOBATh MOHATHSIMH: MHOXKECTBO, IOJIMHOKECTBO, ONEpallUy HaJ
MHOKECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN
anmnapar JJIs ONMCaHUs PeaJIbHbIX MIPOLIECCOB U SIBJIEHUH U IPU PEILIEHUU
3a7a4, B TOM 4YHCIE€ W3 JPYyrux Y4eOHBIX IIPEIMETOB; YMEHHE
OIlepHpoOBaTh MOHATUAMU: I'pad, CBSI3HBIN rpad, nTepeBo, MUK, rpad Ha
IUIOCKOCTH; yMEHHME 3aJaBaThb M OMNHCHIBaTh Tpadbl pazIMuHBIMU

croco0aMu; UCIOJIb30BaTh T'padbl P PEIICHUN 3a1a4

YMeHue onepupoBaTh MOHSITHUSAMU: HATYpajJbHOE YMCIO, 1EJ0€ YHUCIIO,
CTENEHb C LIEeJIBIM [10Ka3aTesIeM, KOPEHb HAaTypaJbHOW CTENEHU, CTEIEHb
C pauHdOHAJIbHBIM  I[IOKa3aTeJIeM, CTElNEeHb C  JEHCTBUTEIbHBIM
nokasareieMm, Jorapupm Uucia, CHHYC, KOCHHYC M  TaHTEHC
MPOU3BOJILHOTO YHCIIA, OCTATOK IO MOIYJIO, palUdOHAJIbHOE YHUCIIO,
UppALMOHATIBHOE  YHUCJIO,  MHOXKECTBA  HATypaJIbHbIX,  LEJbIX,
palMOHAIbHBIX, JCHCTBUTENBHBIX YMCEN; YMEHHE HCIO0Jb30BaTh
NPU3HAKK JEIMMOCTH, HAMMEHbIIMI OOIIMHA AeIuTeNb U HauMeEHbIIee
of1iee KpaTHOE, anropuT™M EBKIMAa mpu pemeHun 3a1ad; 3HaKOMCTBO C
pa3IMYHBIMH ~ MO3ULIMOHHBIMM  CHUCTEMAaMH  CUHUCIICHUS; yMEHHUE
BBITIOJTHSATh BBIUMCIICHWE 3HAUYEHUW W TMPeoOpa3OBaHMs BBIPAKEHHHN CO

CTENEeHAMU W JorapudmMamu, MpeoOpa3oBaHHs IPOOHO-PAIMOHAIBHBIX




BBIPAKCHUI; YMEHHUE OIEpUPOBATH IOHATHUAMM: I1OCIEIOBATEIBHOCTD,
apumernueckas nporpeccus, reoMeTpruYecKast nporpeccus,
OeCKOHEYHO YyObIBarollass TIeOMETpUYEcKas IpOorpeccus; yMeHHe
3a/1aBaTh MOCIEN0BATEIBHOCTH, B TOM YUCJIE C IIOMOIIBIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepHUpoBaTh MOHATHAMU: KOMIUIEKCHOE YHUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YUCIIA, MOAYJIb U apryMEHT KOMIUIEKCHOT O
yucna, ¢opmMa 3amuCH  KOMIUIEKCHBIX 4Hcesl (TeomeTpudeckas,
TpUTOHOMETpUYeckass M  anreOpamdeckas); yMeTb IPOU3BOJUTH
apudmMernueckue NEHCTBUS C KOMIUJIGKCHBIMU YHCIAMH; TPUBOAUTH
IPUMEPBl  MCHOJIB30BAaHUSA  KOMIUIEKCHBIX  YHCEJ;  OIEpUpPOBATH
HNOHATHAMM: Marpuua 2x2  wm  3X3, OnpenenuTeNb  MaTpULbL,

FeOMeTpI/I‘-ICCKI/Iﬁ CMBICJT OTPECACIIUTECIIA

YMeHHne onepupoBaTh MOHATUSAMH: PALUOHAIBHBIE, HUPPALHOHAIIBHBIE,
MOKa3aTeNbHbIe, CTENEHHBIC, JIOrapu(PMHUIECKUE, TPUTOHOMETPHUECKHE
YpPaBHEHHUS W HEPABEHCTBA, WX CHCTEMbI; YMEHHUE OIEpUpPOBATH
MOHATUSIMU: TOXJIECTBO, TOXAECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMa YPAaBHEHHUW M HEPABEHCTB, PAaBHOCHJIBHOCTH
YpPaBHEHHM, HEPAaBEHCTB M CHUCTEM; YMEHUE pellaTb YpaBHEHUS,
HEPaBEHCTBA M CHUCTEMbI C IOMOILNBIO PA3JIMYHBIX NPUEMOB; PpELIATh
YpaBHEHHUS, HEPABEHCTBA M CHUCTEMbl C MapaMeTpOM; MPUMEHSATH
YpaBHEHHUSI, HEPABEHCTBA, UX CHUCTEMBI JJIsI PEUICHUS MaTeMaTHYECKHX

3a/1a4 U 3a]1a4 U3 pa3IMuHbIX 001acTell HAayKU U pealbHOM KU3HU

YMeHue onepupoBaTh MOHATUSAMHU: (QYHKIHSA, YETHOCTh (PYHKIHH,
NEPUOIUYHOCTh (PYHKIIMH, OTPAaHMYEHHOCTh (YHKIUH, MOHOTOHHOCTH
(GyHKUIMH, SKCTpEeMyM (QYHKLHH, HanOOJbIlIee U HAaUMEHbIIEE 3HAYEHUS
(GYHKIHMM Ha IPOMEXYTKE, HepepbIBHAs (PyHKILMS, aCUMIITOTHI I'paduka
(GyHKLIMH, TIepBast U BTOpas NPOM3BOJHAS (YHKIUH, T€OMETPUUYECKUN U
(bu3MYECKHil CMBICI TPOM3BOJAHOM, IepBOOOpa3Has, OmpeneaEHHbIN
UHTErpajl; yMEHHEe HaxXOAMTh aCHUMIITOTHI rpaduka (yHKLIUH; YMEHHE
BBIUUCIIATH  NPOU3BOIHBIE CYMMBI, IIPOM3BEIEHHUS, YacCTHOTO U
KOMIO3UIIMM (PYHKLIMH, HAXOAUTh ypaBHEHHE KacaTeIbHOH K rpauky
(GYHKIHMH; YMEHUE HaXOAMTh IPOM3BOJHBIE AIEMEHTApHBIX (YHKIIMIA;
YMEHHME HCIOJIb30BaTh MPOU3BOAHYIO ISl HCCIENOBaHUS (DYyHKIUH,
HaXOJUTh HamOOJbIIME M HAUMEHBbIIME 3HAYeHHs (QYHKIHH; CTPOUTH
rpadKd MHOT'OWIEHOB C MCIIOJBb30BAaHUEM arlapaTta MaTeMaTH4eCKOIro

aHalin3a; MPUMCHATb MMPOU3BOAHYIO [JI1 HAXOXACHUS HAWIY4YHICTrO




pelIeHHs] B MPHUKIAIHBIX, B TOM YHCJIE COIUATBHO-DPKOHOMHYECKUX H
busznueckux 3agav4ax; HaXOAUTh TIOMAIN U 00BEMBI (GUTYD C TTOMOIIBIO
WHTErpaja; MNPUBOJUTH MPUMEPbl MAaTEMaTHUYECKOTO MOJCIMPOBAHUS C

MOMOIIBI0 U (P epeHITNaNbHBIX YPaBHEHUN

VYMeHue omepupoBaTh MOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
byHkuus, koMmro3unus (GpyHKUMH, JUHEWHas (QYHKUMS, KBaJpaTHYHAsS
byHKIHS, panuoHabHas byHKIHS, CTereHHas byHKIHSA,
TPUTOHOMETpUYECKHe (YHKIHH, OOpaTHbIE TPUTOHOMETPUYECKHUE
GyHKIMKM, TOKa3zaTenbHas W Jorapupmuueckas (QyHKIUH, yMEHHUe
CTpOUTHh TpadUKH H3YYCHHBIX (DYHKIMH, BBHIMONHATH MPeoOpa3OBaHUS
rpaduKoB QYHKIUH, UCIIOIb30BaTh IPadUKU JUId U3ydYEHUs IPOLIECCOB U
3aBUCUMOCTEH, IIPU PELIEHUH 3a/ad U3 APYIHX y4yeOHBIX NpPEeIMEeTOB U
3a71a4 U3 peajbHOM JKU3HU; BBIPAXKATh (POPMYITAMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMH; HCIOJB30BaTh CBOWCTBA M rpadukud GYHKOIUH a7s
pelIeHnsl ypaBHEHUH, HEPAaBEHCTB U 3334 ¢ mapaMeTpamu; H300paxkaTh
Ha KOOPAMHATHOM IUIOCKOCTM MHOXKECTBA pELICHUH ypaBHEHUH,

HCPAaBCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3aJa4d Pa3HBIX THIOB (B TOM YHCIIE Ha
MPOIIEHTHI, JIOJIM U YacTH, Ha JBW)KEHHUE, padOTy, CTOMMOCTh TOBApOB U
yCIyT, HAJIOTH, 3a7a41 13 00JacCTH YIIPaBJICHUS JIMIYHBIMU U CEMEUHBIMU
¢uHaHCAaMM); COCTaBISATh BBIPAKECHUS, ypaBHEHUS, HEPABEHCTBA U HUX
CHUCTEMBI O YCJOBMIO 3a/Jaud, HCCIENOBATh MOJYYEHHOE DPEIICHHE M
OIICHMBATh TMPABJIOMOJIOOHOCTh PE3YyJIbTATOB; YMEHHE MOJCIUPOBAThH
pealibHbIE CHUTYyallud Ha fA3BIKE MaTEMaTHKH;, COCTaBIIATH BBIPAXKEHMUS,
YpPaBHEHHS, HEPAaBEHCTBA M HUX CHCTEMbl [0 YCJIOBHUIO 3aJayM,
WCCIEN0BAaTh IOCTPOEHHBIE MOJENM C HCIOJIb30BAHUEM amIapara

anreOppl, UHTEPIPETUPOBATH MTOJTYUEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpeHEe apu(dMeTHuecKoe, MeIuaHa,
HauOonpllee M  HAauMEHbILIEe 3HA4YeHUs, pasMmax, JUclepcus,
CTaHJApPTHOE OTKJIOHEHHE UYHCJIOBOro Halbopa; yMEHUE H3BIEKaTh,
UHTEPIPETUPOBATh HMH(OpPMAINIO, MPEACTaBICHHYIO B TaOiunax, Ha
auarpammax, rpadukax, OTpaXkarollylo CBOMCTBA peabHBIX MPOLIECCOB U
SBJICHUI; TIPEICTaBISITh HHPOPMALIUIO C TIOMOILBIO TaOJIHIl U JUarpamm;
HCCIIEI0BAaTh CTaTUCTUYECKHE JIaHHbIC, B TOM YHUCIIE C NPUMEHEHHEM
rpa@uyeckux METOJO0B U  OJEKTPOHHBIX CPEACTB; TIpaduyecku

HuccjacaoBatb COBMECTHBIC Ha6JIIOIIeHI/Iﬂ C IMOMOIIBKO  JHArpamMm




paccerBaHMs U TMHEHHOW pErpeccuy

YMeHue omnepupoBaTh MOHSITUSIMU: CIyYalHBIM ONBIT W Ciy4dailHOE
COOBITHE, BEPOSTHOCTh CIy4YaWHOTO COOBITHUS, YMEHHE BBIUUCIATH
BEPOSTHOCTh C MCIIOJb30BAaHUEM TIpapUuecKUX METOJO0B; MPUMEHSTh
GopMyIBl CIOKEHUS W YMHOXEHHS] BEpOATHOCTEH, (popMyity mosHOI
BeposiTHOCTH, hopmyiy bepuymim, komOuHaTOpHBIE GaKThl U (HOPMYIIBI;
OLICHUBATh BEPOATHOCTH pEAIbHBIX COOBITHH; YMEHHE ONepupoBaTh
MOHATUAMM: CIIydaliHash BEJIMYMHA, paACIpPEIEIICHHE BEPOSTHOCTEN,
MaTeMAaTHYECKOE OXKHUAAHUE, NUCHEPCUs U CTAHAAPTHOE OTKJIOHEHHE
ClyuailHOM BeNMUYUHBI, (QYHKIUU paclpeneneHusi U  IJIOTHOCTH
PaBHOMEPHOr0, II0Ka3aTeJIbHOIO W HOPMAJbHOIO pacIpeesieHul;
YMEHHUE HCIOIb30BaTh CBOMCTBA W3YYEHHBIX pacHpenesieHuid s
pelieHust 3a7ad; 3HAKOMCTBO C TMOHSTUSAMU: 3aKOH OOJIBIIMX 4YHCET,
METOJIbI BBIOOPOYHBIX HCCIEAOBAHHI; YMEHHE TNPUBOAUTH IPUMEPHI
IPOSIBJICHUSI 3aKOHA OOJbIIMX YUCEN B MPUPOIHBIX U OOLIECTBEHHBIX
SBJICHUSAX; YMEHHE ONEPUPOBATH MOHATUSAMU: COUETAHHE, IEPECTAHOBKA,
YUCIIO COYETAHUH, YUCIO NEPECTAHOBOK; OMHOM HbIOTOHA; yMeHHe
OPUMEHSTh KOMOMHATOPHBIE (PAKTHI U PACCYXKIECHUS IS PEUICHUS 3a7a4;
OLICHUBATh BEPOSATHOCTH peanbHBIX COOBITHUH; COCTaBJIATh

BEPOSTHOCTHYIO MOJI€NIb U HHTEPIPETUPOBATH MOTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh IOHATHAMHU: TOYKa, IIpsiMas, IUIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA yIjia, IUIOCKUH yroll,
JBYTPAaHHBIN yroi, TPEXTPaHHBIA yroji, CKpEeuMBaoIIuecs IpsMbIe,
NapaJUIeIbHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH, YroJl
MEXAY IPSAMBIMHM, YroJI MEXAYy NPAMOW U INIOCKOCTBIO, YrOJ MEXKIY
IJIOCKOCTSIMM, PACCTOSIHUE OT TOYKH O INIOCKOCTH, PACCTOSTHUE MEXAY
IPSIMBIMH, PACCTOSIHUE MEXY IIJIOCKOCTSIMU; YMEHHE UCII0JIb30BaTh IIPU
pelIeHny 3ajad M3ydyeHHble (PAaKThl U TEOpEMBbl MJIAHUMETPUM; YMEHHUE
OLIEHMBATh pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHUpPA; CTPOUTh
MaTEMaTUYECKUE MOJCIU C IIOMOILIBIO TIE€OMETPUYECKUX IIOHATUH U

BCJIMUUH, p€IIaTh CBA3aHHBIC C HUMU MMPAKTHYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: ILIOMAAL (GUrypbl, 00BEM (GUTypHI,
MHOT'OT'PaHHUK, MPABWIBHBI MHOTOI'PAaHHUK, CEYCHHE MHOTOTPAHHHKA,
KyO, MapajuleNienure]), Mpu3Ma, MupamMuaa, QGUrypa u TOBEPXHOCTH
BpalleHus, UIUHIP, KOHYC, map, chepa, miomans chepsl, MIOMaIb

MOBEPXHOCTH MHPAMUIbI, TMPU3MBI, KOHyCa, MHIUHApPA, 00BbEM KyOa,




NpSMOYTOJIFHOTO Tapajuleenuiesia, MUPaMUAIbl, TPU3MbI, HWIMHAPA,
KOHyCa, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUYCHUS KOHyca M IHIMHIPA,
napajuleIbHble OCH WJIM OCHOBAaHHWIO, CEUYEHHE INapa, IUIOCKOCTb,
Kacatomasicsi cepsl, IMIMHIPA, KOHYCAa; YMEHHE CTPOUTh CEUCHHE
MHOT'OTpaHHUKa, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYpPHI U TIOBEPXHOCTH
BPAIICHHUS, X CEUYCHHS, B TOM YHCJIE C TTIOMOIIBIO AJIEKTPOHHBIX CPECTB;
YMEHUE NMPUMEHSTh CBOHCTBA T€OMETPUYECKUX (HUTYP, CAMOCTOSITEIBHO
(GopMyIMpoOBaTh ONpEACIICHNS U3y4aeMbIX (UTYp, BBIIBUTATh THIIOTE3bI
0 CBOICTBax M NMpPU3HAKAX T€OMETPHUYECKUX (PUTYp, 0OOCHOBBIBATH HIIU
OIIpOBEpraTh HMX; yMEHHE NPOBOAMTH KIACCUPHUKAIMIO (GHUTYp MO
pa3IUYHBIM TpPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE JOTOJHUTEIBHBIC

MOCTPOCHUS
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YMeHue ornepupoBaTh MOHSATUSIMHU: JBUKEHHE B IPOCTPAHCTBE,
napauieIbHBIA EPEHOC, CUMMETPHSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
IIOBOPOT, MpeoOpa3oBaHue MOA00MS, MOA0OHBIE (UIYpBl; yMEHHE
pacro3HaBaTh paBHbBIE U MOJO0HBIE (UTYpHI, B TOM YHUCJIE B MPHPOJE,
UCKYCCTBE, apXUTEKType; HCIOIb30BaTh T'€OMETPHUECKHE OTHOIICHUS
OpU pPEIIeHUH 3a7ay; HaXOAWTh T'e€OMETPUYECKHE BEIMYUHBI (IJIMHA,
yroj, mjomanab, 0o0bEM) MpH pEHICHHH 3aJad U3 JAPYruX Y4eOHBIX
MPEIMETOB U U3 PeabHOU JKU3HU; YMEHUE BBIUHUCIISATh T€OMETPUUCCKH e
BEJIMYMHBI (JJIMHA, YTOJ, TUIOMAAb, OO0BEM, IUIOMIANb TMOBEPXHOCTH),
UCIOJIb3Ysl M3y4YyeHHBbIE (OPMYINIBI U METOJbl, B TOM YHCIE: IJIOUIa/Ib
MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCa, IWIHHAPA, TUIOMAab chepsr;
00bEéM KyDa, MpSMOYTOIBHOIO Tapajuiesienunea, MUPAMUIBI, TTPU3MEI,
WIMHApPA, KOHYyca, MIapa; YMEHHE HaXOIUTh OTHOUIEHHE OO0BEMOB

noI00HBIX UTyp
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YmMmenue OIICPUPOBATL MMOHATHAMMU: IMIPAMOYTOJIbHAd CUCTEMA KOOpPAMUHAT,
BCKTOp, KOOPAHWHATbBI TOYKH, KOOPAMHATBI BCKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpPAa Ha 4YHUCIO, PA3JIOKCHHUC BCKTOpa II0 6a31/1cy,
CKaJIAPHOC IIPOU3BCACHUEC, BCKTOPHOC IIPOU3BCACHHUEC, YI'OJI MCKIY
BCKTOpaMH; YMCHUC UCIIOJIb30BATh BGKTOpHBIﬁ u KOOpI[I/IHaTHHﬁ MCTOA
g peHICHUA TCOMETPUYCCKUX 3aJad W 3aaad Jpyrux y‘~I€6HBIX

IIPEIMETOB
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VmMmenune BI)I6I/IpaTI) HOI[XOZ[SIHII/Iﬁ MCETOH [JIA PpCIICHUA 3aaayu,
IMNOHMMAaHHUE 3HAYUMOCTU MATCMATHUKU B H3YUYCHUU TIPUPOAHBIX U

06IJ_I€CTB CHHBIX IPOHECCOB u HBHGHHﬁ; YMCHHUC  pPaCIlO3HAaBATh




IIPOSIBJICHUE 3aKOHOB MAaTEMaTHKM B MCKYCCTBE, YMEHHE IPUBOIUTH
IPUMEPBl MaTEMaTHYECKUX OTKPBITMM pPOCCHMCKOM M  MHPOBOH

MaTEeMaTUYECKON HAyKH

I'EOMETPUA

Kona
NpoBepsieMoro
TpedoBaHMs

IIpoBepsiembie TPeGOBaHUSI K MPEeIMETHBIM Pe3yJibTaTaM 0CBOECHHS
OCHOBHOI1 00pa30BaTe/ILHO NPOrpaMMbl CpeHero o01ero
oOpa3zoBaHus

Bnanenne meromamu J0Ka3aTenbCTB, aJrOpPUTMAMU DPELICHUS 3a71ad4;
ymeHue GOpMyJIHpOBaTh M ONEPUPOBATH MOHSATUSMU: OIpEAeTeHue,
aKcuoma, Teopema, CJEACTBHE, CBOMCTBO, IPHU3HAK, J0KAa3aTENbCTBO,
paBHOCUIIbHBIE (POPMYITHPOBKU; IPUMEHITH UX; YMEHUE (HOPMYyITUPOBATH
0o0paTHOE U MPOTUBOMOJOXKHOE YTBEpP)KIEHUE, MPUBOAUTH MPUMEPHl U
KOHTPIPUMEPBI, MCIOJIb30BATh METOJ MAaTEeMaTUYECKOH WHAYKIINH;
IIPOBOJUTh  JIOKA3aTEJIbHBIE PACCYKACHMS IIpU pEUIeHUH 3ajad,
OLICHMBATh  JIOTUYECKYIO  IIPaBUJIBHOCTb  PACCYXACHHUM; yMEHHE
ONEepUpOBaTh MOHATHUSIMH: MHOXECTBO, IOJMHOKECTBO, ONEpPALMM HaJ
MHOXECTBAMH; yMEHUE HCIIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
arnmapar JiJis ONHUCAHUS PEAJIbHBIX MPOLIECCOB U SIBJIECHUN U MPU PEIICHUU
3a7a4, B TOM 4YHCJIE€ M3 JPYruX Yy4eOHBIX TMPEAMETOB; YyMEHHE
OIepHpOBaTh MOHATUAMU: I'pad, CBSI3HBIN rpad, nTepeBo, MUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTb M ONHUCHIBaTh TIpadbl pPa3IUYHBIMU

CHOCO6aMI/I; HCIIOJIB30BaTh l"pa(i)BI IIpyU PpCIICHUHU 3a/1a1

YMeHue onepupoBaTh MNOHATHSMH: HATYpalbHOE YHUCIO, ILIEJOE YHUCIO,
CTEIEHD C IEBIM MOKa3aTeJIeM, KOPEHb HATYpallbHOM CTENEHU, CTENEHb
C palMOHAIILHBIM  IOKa3aTeJleM, CTENeHb C  JEeUCTBUTEIbHBIM
nmokasareineMm, Jorapugm Uucia, CHHYC, KOCHHYC W TaHTEHC
MPOU3BOJILHOIO YHCJIA, OCTATOK IO MOIYJI, PAalHOHAIBHOE YHUCIIO,
MppALMOHATILHOE YHCIIO, MHOECTBA HaTypaJbHBIX, IEBIX,
pallMOHANBHBIX, JIEMCTBUTENBHBIX YHUCEN; YMEHHUE MCIO0JIb30BaTh
MPU3HAKKA JETUMOCTH, HAaUMEHBITMN OOIIMNA JeNUTeNb U HauMEHbIIee
o0Imiee KpaTHOe, aaroput™ EBKiHIa MpH pelieHUH 3aad; 3HAKOMCTBO C

Pa3IMIYHBIMUA IIO3UIIMOHHBIMH CHUCTEMaMU CUHUCJICHUA, YMCHHUEC




BBINOJIHATh BBIYMCIIEHUE 3HAUYEHUN U NMpeoOpa3oBaHUsS BBIPAXKEHUH cO
CTENEeHsAMU U Jiorapupmamu, npeoOpa3oBaHMs IPOOHO-PALMOHAIBHBIX
BBIpQXKEHUH; yYMEHHE ONEepUpOBaTh MOHSITUSIMU: IOCIEI0BATEIbHOCTD,
apupmeTnyeckas porpeccus, reoMeTpruecKas nporpeccus,
OeckoHeYyHO yObIBalomiasi TeOMETpHYEcKas IpOrpeccus; yMeHHue
3a/1aBaTh MOCIEN0BATEIBHOCTH, B TOM YU CJIE C IIOMOIIBIO PEKYPPEHTHBIX
dopmyn; yMeHHE OINepupoBaTh MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
CONpPsKEHHBIE KOMITJIEKCHBIE YHCIia, MOJIYJIb U apryMEHT KOMIUIEKCHOT'O
yucna, ¢opmMa 3amuCH  KOMIUIEKCHBIX 4Hcen (TeomeTpudeckas,
TPUTOHOMETpUYeCcKass M  anredpamdeckas); yMeTb  IPOU3BOJUTH
apumMernueckue IEHCTBUSA C KOMIUIEKCHBIMHU 4YMCIAMH; IPUBOAUTH
OpUMEpbl  MCIOJIb30BAaHUS ~ KOMIUIEKCHBIX  YHCEN;  ONEpUpOBaTh
MOHATUAMM: MaTpuua 2X2 u  3X3, onpeaenuTeab MaTpPUILbI,

FGOMeTpI/I‘ICCKI/Iﬁ CMBICII OIIPpEACIIUTCIIA

YMeHue onepupoBaTh IMOHATHSAMM: palMOHAIBHBIC, MPpPalUOHAIBHBIC,
IIOKa3aTeNlbHble, CTENEHHbIE, JorapuMUUecKue, TPUrOHOMETPUUECKH e
YPaBHEHHMS W HEPABEHCTBA, HX CUCTEMBI; YMEHHUE OIEpPUPOBATH
HOHATUAMH: TOXIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa YPaBHEHHM M HEPAaBEHCTB, PaBHOCUJIBLHOCTh
YPaBHEHMI, HEpPaBEHCTB W CHCTEM; YyMEHUE pelaTb YypaBHEHUS,
HEPaBEHCTBA M CHCTEMBI C TOMOIIBIO pa3JIMYHBIX NPUEMOB; peHIaTh
YPaBHEHMs, HEPAaBEHCTBA U CHCTEMBbl C IAapaMeTpOM; IPUMEHSATH
YPaBHEHMS, HEPABEHCTBA, UX CUCTEMBI IJIs PEIICHUs MaTEMaTUYECKUX

3a/1a4 U 3a]1a4 U3 pa3IMuHbIX 001acTell HAyKU U pealbHOM XKU3HU

YMeHue onepupoBaTh MOHATUAMHU: (QYHKUMS, 4YETHOCTb (YHKLUH,
HNEepUOJNYHOCTh (PYHKIMM, OIPaHUYEHHOCTb (PYHKIUH, MOHOTOHHOCTb
(GyHKUIMH, SKCTpeMyM (QYHKLHH, HanOOJbIlIee U HaUMEHbIIEE 3HAYEHUS
GbyHKIMM Ha TPOMEXKYTKE, HempepbiBHAs (PYHKIMS, aCUMITOTH Tpaduka
dbyHKuMU, TIepBas ¥ BTOpas MPOU3BOAHAS (YHKIUH, T€OMETPHUUECKUN U
(GU3MYECKHl CMBICI TPOM3BOAHON, IepBOOOpa3Has, OmpeneaEHHbIN
UHTErpajl; yMEHHE HaXOJUTh ACUMIITOTHI Ipaduka (QyHKUUU; yMEHHE
BBIUMCIATh MPOMU3BOJIHBIE CYMMBI, TPOM3BEICHMS, YacCTHOIO U
KOMIIO3UIIMM (PYHKUIMH, HAXOAUTh ypaBHEHHE KacaTeJIbHOH K rpauky
(GYHKIMM;, YMEHHE HAXOAWTh MPOM3BOJHBIC 3JIEMEHTAPHBIX (YHKIMH;
YMEHHUE HCIIONB30BaTh IMPOU3BOIHYIO JUISI HCCIENOBaHUS (DYHKIIHIA,

HaxXoauTb HauOOJbIINE M HAaWMMEHBIINE 3HAYEHHUS (bYHKHHﬁ, CTpOUTD




rpaduKu MHOTOYICHOB C MCIOJIb30BAHUEM alllapaTa MaTeMaTHIeCKOro
aHaJM3a; TPUMCHITh MPOU3BOIHYIO [JII HAXOXKICHHS HAMIYYIIETO
peIIeHUsT B TPUKIAIHBIX, B TOM YHUCJIC COIUATBHO-D)KOHOMHYCCKUX M
bu3HUeCcKHX 3a/1auax; HaXOIUTh IUIOMAIN U 00bEMBI (DUTY C TTOMOIIBIO
WHTErpaja; MPUBOIUTH MPUMEPbl MaTEMaTHUYECKOTO MOJCIMPOBAHUS C

OMOIIIBI0 U (hepeHITNaIBLHBIX yPaBHEHHIHA

YMeHue onepupoBaTh MOHATUAMH: Tpaduk (QyHKIMM, oOpaTHas
GyHKIMA, KoMno3unus (GyHKIUHA, TUHEHHass (QYHKUIUS, KBaApaTUIHAS
byHKIHS, panoHanbHas byHKIH, CTETIEHHAas byHKIUMA,
TpUroHOMeTpudeckue (yHKIUU, OOpaTHbIE TPUTOHOMETPUYECKHUE
GyHKIMM, TOKa3zaTeslbHas W Jorapupmuueckas (QyHKIUM;, yMEHHE
CTpOUTh T'paUKHU H3Y4YEHHBIX (DYHKIMH, BBINOIHATH NMpPeoOpa3oBaHUs
rpadukoB (QpyHKLIMHA, UCIIOJIBL30BATh TPaQUKH Il U3yUEHUS IIPOLECCOB U
3aBUCUMOCTEH, MpU PELICHUM 3aJad U3 JPYruX y4eOHBIX MPEIMETOB U
3a/1a4 U3 peasibHOM KU3HU; BbIpakaTh (JOpMYyJIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMH; MCHOJb30BAaTh CBOMCTBA M rpaduku GYHKUUH A8
pelleHnsl ypaBHEHUH, HEPaBEHCTB U 3ajlay ¢ apaMeTpamMu; n300paxaTh
Ha KOOPAMHATHOM TIJIOCKOCTM MHOXECTBA PEUICHUN ypaBHEHHH,

HEPABCHCTB U UX CUCTEM

YMeHue pemiate TEKCTOBBIE 3aJadyM pPa3HbIX TUIOB (B TOM 4YHCIIE Ha
HPOLIEHTHI, T0JIU M YacCTH, Ha JBU)KEHHUE, paboTy, CTOUMOCTh TOBapOB M
yCIIyT, HAJOTH, 3a7a4i U3 00JacCTH YIPaBJICHUS JIMYHBIMU U CEMEUHBIMU
¢uHaHCAaMM); COCTaBJISATh BBIPAKECHUS, YpaBHEHUS, HEPAaBEHCTBA U HUX
CHCTEMBI IO YCJIOBUIO 3a/layH, MCCJIEN0BAaTh IOJYYEHHOE DPEIICHUE U
OLIEHMBATh IPAaBAONOJO0HOCTh PE3YyJIbTaTOB; YMEHHME MOJEINPOBATh
peaJbHbIE CUTyallUd HA SI3bIKE MAaTEMAaTHKHU; COCTaBIITH BBIPAXEHUS,
YpaBHECHMS, HEPAaBEHCTBA M HUX CHCTEMBI II0 YCIOBUIO 3aJa4H,
UCCIIEN0BAaTh IIOCTPOCHHBIE MOIEIM C MWCIIOIb30BAHMEM allapara

anreOppl, UHTEPIPETUPOBATH MOJIYUYEHHBINA PE3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeHEee apuPMeTHuyecKoe, Menana,
HauOoJplllee W HauMEHbIIee 3HAYEHWs, pa3Max, JucIepcus,
CTaHJApPTHOE OTKJIOHEHHE UYHCJIOBOro Ha0bopa; YMEHHE H3BIEKaTh,
WHTEPIPETUPOBATh HHPOPMALIMIO, TMPEACTABICHHYI B Ta0iuIax, Ha
nuarpammax, rpadukax, OTpaXkarollylo CBONCTBA peabHbBIX NPOLIECCOB U
SIBJICHUI; TIPEJICTABJIATh HH(OPMAIMIO C TIOMOIIBIO TAOJUIl U TUATrPAMM;

HCCIICA0BATh CTATUCTUYCCKHEC AAaHHBIC, B TOM 4YHCIC C IIPUMCHCHHUCM




rpa@uyecKkux METOJO0B U  JJEKTPOHHBIX CpeACTB; TIpaduyecku
UCCIIEZIOBAaTh COBMECTHBbIE HAOJIIOJIEHUS C MOMOLIbIO JAHarpamMmm

pacceuBaHMs U JMHEHHON PErpeccuu

YMeHue onepupoBaTh MOHATHAMM: CIy4YalHBIM ONBIT W CIy4dalHOE
COOBITHE, BEPOSITHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C MCIOJb30BaHUEM TIpapUuecKuX METOJOB; MPUMEHSTh
(GOpMyNBI CIOXKEHHS W YMHOXXEHHsI BEpOSTHOCTEH, (OpMyIy IOJIHOI
BEPOSITHOCTH, (hopmyiy bepHyimi, koMOMHAaTOpHBIE (PAKTHI M (POPMYIIBI;
OLIEHUBAThb BEPOATHOCTH peEAJbHBIX COOBITUH; yMEHHME OIEpUpOBaTh
MNOHATUSIMU: ClIy4aifHas BeJIMYWHA, paclpeelieHue BepOsSTHOCTEH,
MaTEMaTUYECKOE OXHUJAHHUE, NUCIEPCHs U CTAHIAPTHOE OTKJIOHEHHE
ciyyailHOM BeNWYMHBL, (YHKUUM pacupefeneHus U IIOTHOCTU
PaBHOMEPHOI'O, I10KA3aTE€JbHOI'O M HOPMAJIbHOTO paclpeneneHuil;
YMEHHME MHCIIOJIb30BATh CBOMCTBA M3YYEHHBIX pacHpeneiacHui ams
peleHus 3a/ay; 3HAKOMCTBO C IOHATHSIMM: 3aKOH OOJIBIIMX YHCEll,
METO/lbl BBIOOPOYHBIX HCCIEIOBAHUN; YMEHHE NPUBOIUTH MPUMEPHI
IPOSIBJIEHUS 3aKOHA OOJBIIMX YHUCEN B MPUPOIHBIX M OOLIECTBEHHBIX
ABJICHUSIX; YMEHUE OIEPUPOBATh NOHATHSIMU: COUETAaHUE, IIEPECTAHOBKA,
YUCIIO COYETaHWH, 4YMUCIO NepecTaHOBOK; OuHOM HploToHa; ymeHue
IPUMEHSATh KOMOMHATOPHBIE (PAKTHI U PACCYKAEHUS JJI PEIICHUS 3a/1a4;
OLIEHUBATh BEPOSITHOCTH peaNbHbBIX COOBITHUH; COCTaBJISITh

BEPOATHOCTHYIO MOJZIENIb U HHTEPIIPETUPOBATH MTOTYYEHHBIM pe3yIbTaT

VYMeHue onepupoBaTh TOHATHSAMHU: TOYKa, HpsiMas, IJIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA yIJa, IUIOCKUM  yroll,
JBYIPAHHBI yroj, TPEXTPAaHHBIA YroJ, CKPEIIUBAIOIIMECS IPSIMBIE,
NapaJUIeIbHOCTh U MEPIEHAUKYISIPHOCTD MPAMBIX U IJIOCKOCTEH, YroJl
MEXAY HPSAMBIMHM, YroJI MEXAY NPAMOH M IIOCKOCTBIO, YTrOJ MEXKIY
IJIOCKOCTSAIMH, PACCTOSSHUE OT TOYKH IO IIOCKOCTH, PACCTOSHHUE MEKIY
IPSAMBIMH, PACCTOSHUE MEXKAY IJIOCKOCTAMU; YMEHUE UCIOJIb30BATh IIPU
pelIeHny 3ajad M3ydyeHHble (DAKThl U TEOpEMbl IJIAHUMETPHM; YMEHUE
OLIEHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHUpPa; CTPOUTh
MaTEMaTUYECKUE MOJEIHM C IIOMOIIBI0 TIE€OMETPUYECKHX ITOHATUH U

BCJIMYUH, p€UIaTh CBA3aHHBIC C HUMU MPAKTUYCCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHAMU: IUIOMIAAL (GUTYphl, 00BEM GUTYpHL,
MHOT'OT'PaHHUK, MPAaBWIbHBIII MHOTOI'PAaHHUK, CEYEHHE MHOIOTrpaHHHKA,

KyO, Mapajuienenures, Mpu3Ma, mupamuaa, ¢GuUrypa u TOBEPXHOCTH




BpallleHus, UIMHIpP, KOHYC, wap, cdepa, miomanb chepsl, MIOLAAb
MOBEPXHOCTH MHUpaMUAbI, MPU3MBI, KOHyCa, LMIUHApPA, 00bEM Kyoa,
IPSIMOYTOJIBHOTO IapajulesienuIleia, MUpaMuAbl, MPU3MbI, LWIMHIpA,
KOHYycCa, Iapa, pa3BE€pTKa MOBEPXHOCTH, CEYEHUs KOHYCa U LWIMHAPA,
napajuielbHble OCH WJIA OCHOBAaHHIO, CEYEHUE WIapa, ILIOCKOCTb,
Kacaromasicst cqepbl, IMUIMHIPA, KOHYCa; yMEHHE CTPOUTH CEUEHHUeE
MHOTI'OI'paHHHKA, U300pa’kaTh MHOTOTPaHHUKHU, (PUTYPBl U MOBEPXHOCTH
BpAIICHUS], UX CEYEHUsI, B TOM YHUCJE C TOMOUIBbIO 3JIEKTPOHHBIX CPE/ICTB;
yYMEHHE MPUMEHSTh CBOMCTBA T'€OMETPUUYECKUX (PUTYpP, CAMOCTOSITENbHO
GopMynupoBaTh ONpeAeNeHns U3ydyaeMbIX (Uryp, BBIBUTaTh THIIOTE3BI
O CBOWCTBax U MpPH3HAKaX F€OMETPUUECKUX (Uryp, o0OCHOBBIBATh WUIIU
OIpOBEpPraTh MX; YMEHUE MPOBOAUTH Kiaccupukauuo GUryp Imo
pa3IUYHBIM TPU3HAKAM, BBIMOJIHITH HEOOXOAMMBIE IOMOJHUTEIbHBIE

IMOCTPOCHUA
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YMeHue omnepupoBaTh IOHSATHAMHU: JABIDKEHHE B  IIPOCTPAHCTBE,
napajuiesibHbIi MepeHOC, CHMMETPHUSI Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE IOA00MUsS, MOAOOHBIE (DUTYpPBI; YMECHHE
pacro3HaBaTh paBHbIC M MOMO0HBIC (DUTYpBI, B TOM YHUCIIE B MPUPOIE,
UCKYCCTBE, ApXHUTEKType; HCIOJIb30BATh T'€OMETPUUYECKUE OTHOILICHH S
NPy pElICHUM 3a1ad; HaXOMUTh T'C€OMETPHYECKHE BEIHMYWHBI (IJIMHA,
yroy, MJOW@Ab, 00bEM) MpU pEeHIeHHH 3a7ad U3 JPYyruX YyueOHBIX
IPEIMETOB U M3 PEAIbHOW KU3HU; YMEHUE BBIYUCIATH T€OMETPHUECKH e
BEJIMYMHBI (JUIMHA, YTOJI, IUIOMIAgbh, O0BEM, IJIOMIAIb TOBEPXHOCTH),
UCTIONIB3YSl M3YyYeHHBbIE (OPMYJBl M METOABI, B TOM YHCIE: IJIOIIAIb
MIOBEPXHOCTH TTHPAMHUIbI, TIPHU3MbI, KOHYCA, HUJIMHAPA, TUIOMAIb CHEphI;
00bEM Ky0a, MPSIMOYTOJIBHOTO MapajuielienuIea, MTUPaMHIbI, TPU3MBI,
IWIMHIPA, KOHyCa, Iapa; yMEHHE HaxXOAWTh OTHOIIEHHE OOBEMOB

no00HBIX puUryp
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YMeHue onepupoBaTh MOHITUAMHU: MPIMOYTOIbHASI CHCTEMA KOOPJIUHAT,
BEKTOP, KOOPJIMHATHI TOYKH, KOOPJAMHATHI BEKTOPa, CyMMa BEKTOPOB,
MPOU3BEACHHE BEKTOpa Ha 4YHUCIO, Pa3j0kKEHHUE BEKTOpa IO Oasucy,
CKAJISIPHOE TPOM3BENECHUE, BEKTOPHOE MPOU3BEICHHE, Yrojd MEXIY
BEKTOPAMU; YMEHUE HCIOJIb30BATh BEKTOPHBIA U KOOPAMHATHBIA METOJ
JUI  pelleHHusl TEeOMETPUYEeCKHX 3a7ad H 3a]ad JpPYruxX YyueOHBIX

MPEIMETOB
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YMmenune BBI6I/IpaTB HOI[XOI[HIJ_[I/II;'I MCTOA A PpCHICHUA 3aadaydu,




MMOHMMAaHUE 3HAYMMOCTH MATEMATHKA B H3YYEHUU MPUPOAHBIX U
OOIIECTBEHHBIX TIPOIECCOB H  SBJICHWH, YMEHHUE pPACIIO3HABATH
MPOSIBJICHUE 3aKOHOB MAaTE€MAaTHKA B MCKYCCTBE, YMEHUE NPUBOAUTH
MpUMEPHl  MAaTEMAaTHYECKUX OTKPBITUH POCCUHUCKOH ©  MHUPOBOU

MaTeMaTHYECKOW HaYKH

BEPOATHOCTB U CTATUCTHUKA

Kona
MPoBepPsieMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUA K NMPeIMETHBIM Pe3y1bTATaM OCBOECHUS
OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMBbI CpeIHero 001ero
oOpasoBaHus

Bnanenue wMeronamMu J0Ka3aTenbCTB, aJrOpUTMaMU pELICHUs 3aj]ad;
yMeHue (QOpMyJIUpOBaTh U ONEPUPOBATH IOHATHSAMH: ONPEIEIIECHUE,
aKkCcHMoOMa, TeopeMma, CJIEICTBHE, CBOMCTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCUJIbHBIE (OPMYIUPOBKH; MPUMEHATh UX; YMEHHE (HOpMynnpoBaTh
o0paTHOE M MPOTUBOMOJOXKHOE YTBEPXKJIEHUE, MPUBOJIUTH IMPUMEPHI U
KOHTPIPUMEPBI, HCHOJB30BaTh METOA  MAaTeMaTH4YEeCKOM HHAYKLHU;
IIPOBOJIUTH JTOKAa3aTEJIbHbIE PACCYKJEHUS MPHU PELICHUM 3ajad, OLleHUBATh
JOTMYECKYI0  NPaBWIBHOCTb  PAcCyKICHHWH; yMEHHE  OIEpUpOBaTh
MOHATUSMU: MHOXECTBO, NMOAMHOXKECTBO, OIEPAallMU HaJ MHOKECTBAMU;
YMEHHE UCIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Uil OlUCaHUs
peaJIbHBIX MPOLIECCOB M SIBJCHUM M NPH PELIEHUU 3a7ad, B TOM YHCIE U3
ApYyrux Y4eOHbIX HPEIMETOB; YMEHUE OINEPUPOBATH MMOHITUSIMU: Trpad,
CBsI3HBIN rpad, nepeBo, LUK, Tpad HA IJIOCKOCTH; yMEHHE 3aJaBaTh U
ONUCHIBaTh Ipadbl pa3IMYHBIMU CIHOCOOAMM; HCIOJB30BaTh rpadbl IpU
pelIeHuy 3a1a4

YMeHue OonepupoBaTh IMOHATUSAMH: HATypajbHOE YHCIO, IIEJI0€ YHCIIO,
CTEIeHb C IIEJIBIM TI0Ka3aTeneM, KOpEeHb HAaTypajbHOW CTENEeHHU, CTENEHb C
pallMOHAJBHBIM MOKAa3aTeJeM, CTEIEHb C JICHCTBUTEIBHBIM IOKa3aTelieM,
JorapuM 4HCIa, CHHYC, KOCHMHYC M TaHTCHC IPOM3BOJIBHOTO 4YHCIIA,
OCTaTOK MO MOJYJIIO, PallMOHAJIBHOE YHCIIO, HMPPAIOHAIBHOE YHCIIO,
MHOXCCTBA HATypPaJbHbIX, HCJIbIX, pallMOHAJIIbHBIX, HeﬁCTBHTeHBHBIX YUCCII,
YMEHHUE HCIIOJIB30BATH IMPU3HAKKU JCIMMOCTH, HauMEHbIIUHA O6IIII/II\/'I
JCIUTEeIb W HaWMEHbIee OO0Illee KpaTHOe, alroputM EBkimga mpu
pPCIICHUHN 3aad; 3HAKOMCTBO C PA3JIMYHBIMU IMO3UIUOHHBIMU CHCTEMaMU
CUHCJICHUA, YMCHHUC BBIIIOJIHATL BBIYUCIICHUC 3HAa4YEeHUH U Hp€O6paSOBaHI/I$I
BBIPDAKEHUU CO CTEMEHSAMH M Jorapudmamu, mpeoOpa3oBaHusi JPOOHO-
panroOHAJIBHBIX BBIpa)KeHHfI; YMCHUE OIICpUpPOBATH IIOHSTUAMMU:
MOCJIE/IOBATEIbHOCTh, aphU(MeTHdYecKkas MpPOrpeccusi, TeoMeTpUIecKast




nporpeccusi, OECKOHEYHO yObIBalOllash TIeOMETpUYEcKas IPOrpeccus;
yMEHHE 3a7aBaTh IIOCJIEIOBATEIILHOCTH, B TOM YHCIE€ C IIOMOILBIO
PEKYPPEHTHBIX (OpMYJ; YMEHHE ONEepUpOBATh MOHATHAMU: KOMILIEKCHOE
YHCIO0, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHClAa, MOJYJIb H  apryMeHT
KOMIIJIGKCHOTO  4Yucia,  (opma  3alUCHM  KOMIUIEKCHBIX — YHCEN
(reomeTpuueckas, TpPUTOHOMETpUYecKas M anredpanueckas); yMeEThb
POU3BOIUTH apHU(PMETUUYECKHE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
IIPUBOAUTH MPUMEPBI UCHOJIB30BAaHUS KOMILJIEKCHBIX YHCEJ; OIEpUpOBaTh
HNOHATUAMU:  MaTpuua 2x2  um  3X3, ONpeAenuTeNb  MaTpUIbI,
reOMETPUYECKUN CMBICI ONPENEIUTENS

YMeHune omnepupoBaTh TMOHATHSAMHU: pallMOHAJbHBIE, HPPALMOHAJIBHBIE,
MOKa3aTelbHbIe, CTEICHHBIC, JIOTapu(PMHYECKHEe, TPUTOHOMETPHUECKHE
YPaBHEHHS U HEPABEHCTBA, UX CUCTEMbI; YMEHHE ONEpUPOBATh OHATUIMMU:
TOXAECTBO, TOXAECTBEHHOE Npeo0pa3oBaHuE, YypaBHEHHE, HEPaBEHCTBO,
CUCTEMAa yPAaBHEHHMH M HEPAaBEHCTB, PAaBHOCUJIBHOCTbh YpPaBHEHUH,
HEPaBEHCTB M CUCTEM; YMEHUE pelIaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TNOMOUIBIO Pa3JIMYHBIX NPUEMOB; pPEIIATh YPaBHEHUS, HEPABEHCTBA WU
CUCTEMBI C MMApaMEeTPOM; IPUMEHSTh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUIS pEIICHUS MaTeMaTHYeCKMX 3a/lad W 3aJad M3 Pa3IMYHbIX 001acTeu
HAaYKH U peajibHOU )KU3HU

YMeHue onepupoBaTh TMOHSATUSMHU: (DYHKIUSA, UYETHOCTH (YHKIIHH,
MEPUOAUYHOCTh (YHKIMH, OrPAHMYEHHOCTh (YHKIHHU, MOHOTOHHOCTBH
byHKIMH, SKCTpeMyM (GYHKIMH, HAauOOIblllee W HAWMEHbIIee 3HAYCHHS
GyHKIIMM Ha TPOMEXKYTKE, HEMpepbiBHAS (YHKIHS, aCHMIITOTHI rpaduka
byHKIMH, TIepBas U BTOpas MPOU3BOAHAS (YHKIMH, T€OMETPHUYECKUN U
Gu3NYeCKuii  CMBICI TPOM3BOAHOM, TMEpBOOOpa3Has, OMpeAenEHHBIN
WHTETpaJl; YMEHHE HaXOJUTh ACUMNOTOTHI rpaduka QyHKIHH, YMEHHE
BBIYHCIIATH TPOU3BOAHBIE CYMMBI, IIPOU3BEICHHS, YACTHOTO U KOMITO3HIIHH
(GYHKIMIA, HAXOIUTh YPaBHEHUE KacaTEIbHON K rpaduKy (QyHKIUH; YMEHUE
HAXOAUTh MPOU3BOJIHBIE DJIEMEHTAPHBIX (DYHKUUN; yMEHHE HCIOJIb30BATh
MPOM3BOAHYIO MJIi HCCIeNoBaHUS (QYHKUUN, HAXOIUTh HaUOOJNBIINE U
HauMeHbIIME 3HA4YeHUs (QYHKIUN; CTPOUTh TrpadUKd MHOTOWIEHOB C
UCTIONb30BAaHUEM  allllapaTa MaTeMaTHYeCKOro aHaiu3a; M[PUMEHSTh
MPOM3BOAHYIO ISl HAXOXKACHHS HAWIYUYLIEr0 PElIeHHUs B MPUKIAJHBIX, B
TOM YHCIIE COIMAIbHO-9KOHOMHYECKUX U (PU3UUYECKUX 3a]adyax; HaXOIUTh
IoMAaaM U 00bEMBI (PUTYp C MOMOIIBI0 MHTErpajia; MPUBOJUTH MPUMEPHI
MaTEeMaTHUYECKOT0 MOJAEIUPOBAHUSA C MOMOILIbI0 AuddepeHnanbHbIX
YpaBHEHUM

YMeHue onepupoBaTh NOHATHIAMU: Tpaduk GyHKIUH, oOpaTHass (QYHKIIMS,
KoMNO3uIMs (QyHKUMHA, JuHeliHas QYHKUMS, KBaapaTUyHas ¢ yHKUUS,
panuoHanbHas (QYHKIUSA, CTeNeHHas (QYHKOWS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMM, IMMOKa3aTelbHas U
norapumuyeckas (QyHKIUU; yMEHHE CTPOUTHh TpaduKh HIyYSCHHBIX




(GYHKUMH, BBIIOIHATH peoOpa3oBaHus IrpadukoB (QyHKIUH, HCI0JIb30BAThH
rpadMKH A U3y4EHUs] IPOLIECCOB M 3aBUCHUMOCTEH, MPH PELICHUU 3a]ay
U3 JpYTUX y4eOHBIX MPEAMETOBH 337ay U3 pealbHOW XKU3HH; BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEX1Y BEIMYMHAMMU; MCIOIB30BATH CBOWCTBA U
rpaduky (QYHKIMHA A1 pelIeHus YpaBHEHHUIl, HEpaBeHCTB M 3ajad C
napameTpaMy; Hu300pakaTb Ha KOOPAMHATHOW IUIOCKOCTH MHOXECTBA
peleHnii ypaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBBIE 3a/Jayd pa3HbIX THUIOB (B TOM 4YHCIE Ha
MPOIEHTHI, JOJIM U YacTH, Ha JABW)XEHUE, paboTy, CTOMMOCTh TOBapoOB U
yCIIyT, HAJOTH, 3aJja4d U3 O0JIACTH YMpaBICHHS JIMYHBIMU U CEMEHHBIMU
¢buHaHCAMM); COCTABJIATH BBIPAXKEHHS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI II0 YCJIOBHIO 3a/lladd, HCCIEN0BaTh IIOIyYCHHOE PELICHHE U
OLIEHMBATh IPABJONOJO0OHOCTh pPE3YyJbTATOB;, YMEHHME MOJENNPOBAThH
peanbHbIE CHUTyalluH Ha $3bIKE MAaTEMAaTUKH; COCTaBJIATH BBIPAKECHHUS,
YPaBHEHMS, HEPABEHCTBA U UX CUCTEMBI I10 YCJIOBMIO 3aJ1a4H, UCCIIEN0BATh
IOCTPOCHHBIE ~ MOJAEIM C  HCIOJIb30BAaHMEM  ammapara  aiuredpsl,
HUHTEPIPETUPOBATH MOJyYCHHBIN PE3YIbTAT

YMeHue onepupoBaTh MOHATHIMHU: CpenHee apupMETHYECKoe, MeauaHa,
HauOoJbIlIee ¥ HAWMEHbIICe 3HAYCHUs, pa3Max, JUCIEPCHUs, CTaHAapTHOE
OTKJIOHCHHE YHCIIOBOIO0 Ha0bOopa, yMEHHE H3BIIEKaTh, HMHTEPIPETHPOBATH
nH(popMaIuio, MPEACTaBICHHYI0 B Ta0JMIAX, HA JuUarpammax, rpadukax,
OTpPaXKarIIyK CBOMCTBA peaslbHBIX MPOIIECCOB M SIBJICHHI, MPEICTABISATH
uHOpMAIIMI0O C TOMOIIBID Ta0JHMII W  JAMarpaMM; HUCCIEeI0BaTh
CTaTUCTUYECKHE JaHHBIE, B TOM YHCIE C MNPUMEHEHHEM TrpadUuvuecKux
METOJIOB U DIIEKTPOHHBIX CPEACTB; I'paUYecKH HCCIENOBATh COBMECTHBIC
HAOJIOJICHHSI C TOMOIIBIO AUArpaMM PacCeHBaHUS U TMHEWHOW perpeccuu

YMeHue OonepupoBaTh MOHATHSMH: CIy4aWHBIM OIBIT W CIy4alHOE
COOBITHE, BEPOSITHOCTh CIYYaWHOTO COOBITHS; YMCHHE BBIYHCIATH
BEPOSTHOCTh C WCIOJh30BAHUEM TIpaUUeCKUX METOAO0B; MPHUMEHSThH
(GOpMyJIBl CIOKEHUS M YMHOXEHHUS BEpPOSTHOCTEH, (QopMyiy MOIHON
BEpOSATHOCTH, (popmyny bepHymnn, komOuHaTtopHble (akThl U (HOPMYIIbI;
OLICHUBAaTh BEPOATHOCTH pEATbHBIX COOBITUH; yMEHHE ONepUpOBaThH
MOHATUSMU:  ClIy4dailHass BEJIMYMHA, pacCIpelelieHue BEpPOSATHOCTEM,
MAaTEeMATUYECKOE OXHUJAHHUE, AUCHEPCUs U CTaHAAPTHOE OTKJIOHEHUE
CIlydailHOW  BeNMYHMHBI, (DYHKIMU  pacnpeneneHuss ¢ IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOI0O U HOPMAJIBHOIO PACHPENEICHUN; YMEHUE
KCIIOJb30BaTh CBOWCTBA M3YYEHHBIX pACIpPEENICHUI Uil pelIeHHs 3a]ady;
3HAKOMCTBO C TOHSATHSMU: 3aKOH OOJIBIIUX YHCEN, METOABl BHIOOPOUYHBIX
WCCJIEIOBAaHN; YMEHHE TIPUBOUTDH MMPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX
YuCceJl B MPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSAX; YMEHHE OINEPUPOBATh
MOHATUSIMU: COYETaHWE, TMEPECTAHOBKA, YHCJIO COYETAHHM, YHUCIO
MepecTaHoBOK; OnHOM HpIOTOHA; yMeHHE NPUMEHSATh KOMOWHATOpPHBIC
GbakThl M paccyXKIeHUs [UIsl pelleHUs 3a/iay; OICHHBATh BEPOSTHOCTH




peanbHBIX  COOBITHMH;  COCTaBJATH  BEPOSTHOCTHYIO  MOIETb U
HMHTEPIIPETUPOBATH IMOJYYEHHBIN PE3YJIbTAT

VMmenne OIeprupoBaTh IIOHATHUSAMMU TO4YKa, npsamas, IIJIOCKOCTbD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYHMHA YIJIA, INIOCKUHA YroJl, JBYTPaHHBIN
YroJl, TPEXTPaHHBIN Yroj, CKPEIIMBAIOIIMUECS MPsAMbIE, MapaJUIEIbHOCTh U
MEPIIEHANKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YIOJl MEXKY MPSMBIMH, YTIOJl
MEXAY NMPSAMOM U IIOCKOCTBIO, YTOJ MEXAY NIOCKOCTSIMH, PACCTOSHUE OT
TOYKHU OO0 IJIIOCKOCTH, paCCTOAHUE MCKAY MNPAMBIMU, PACCTOAHUC MCEKIAY
IUIOCKOCTAMH,; YMCHHUC HUCIIOJb30BATh IIpU PCHICHUH 3adad HU3Y4YCHHBLIC
(l)aKTBI U TCOPCMbI INIAHUMCTpPHUH; YMCHHUC OLICHUBATL Pa3MCPbI 00BEKTOB
OKpyXKaromero Mupa, CTPpOUTb MATCMATUYCCKHEC MOJACINU C IIOMOIIbBIO
reOMCTPHUICCKUX MNOHATUN U BCJIMYHH, PpCIIaTb CBA3AHHBIC C HUMU
IIPaKTUYECKUE 3aJa4H

10

YMeHue onepupoBaTh MOHATUSAMU: IIOUIALb (QUIypbl, 00BbEM (GUIYpHI,
MHOTOTPaHHUK, IPaBUJIbHBIH MHOTOTPAaHHUK, CEYEHHME MHOIOIpPaHHHUKA,
Ky0, mNapamienenunen, NpusMa, nupamuaa, ¢urypa M IOBEpXHOCTb
BpallleHUs, IWIMHAP, KOHYC, wap, cdepa, miomanb chepsl, MIOMEAAb
MIOBEPXHOCTH MHUPaMUAbI, NPHU3MBI, KOHYCa, LMJIUHAPA, O0BEM KyoOa,
HOPSAMOYTOJILHOTO —Tapalijieienuiesna, HTUpaMHUIbl, MPU3MbI, LHIMHIPA,
KOHycCa, IIapa, pa3BEPTKa IMOBEPXHOCTH, CEUEHHMs] KOHyca M IMJIMHIPA,
napajieNbHble OCH WM OCHOBAHHIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss cdepsl, LWIMHApPA, KOHYCa; YMEHHE CTPOUTb CEUCHHE
MHOTOTPaHHHKA, M300pa’kaTb MHOTOIPaHHHUKH, (HUTYypbl U TOBEPXHOCTH
BpallleHUs, UX CEUYEHHUS, B TOM UHUCJIE C MOMOIIBIO JJIEKTPOHHBIX CPENCTB;
yYMEHHE MPUMEHATh CBOHCTBA T€OMETPHUECKUX (UTYp, CaMOCTOSATENBHO
(bopMyIUpOBaTH ONpENENeHUsI U3yd4aeMbIX (UTyp, BBIIBUTATh THIIOTE3BI O
CBOMCTBAX M IIpU3HAKaX TE€OMETPUYECKUX (Uryp, OOOCHOBBIBATHUIM
OmpoBeprath HX; YMEHHE MPOBOJAUTH KiaccHpHUKAIMiO (Uryp 1o
pa3IUYHBIM TpPU3HAKAM, BBIIOJHATH HEOOXOAUMBIE JIOMOJHUTEIbHbIE
HOCTPOEHUS

11

YMeHHe OmepupoBaTh IMOHATUAMHU: JBW)KEHHE B  IMPOCTPAHCTBE,
napajuieNbHBI EePEeHOC, CUMMETPHs Ha IUJIOCKOCTH W B TIPOCTPAHCTBE,
IIOBOPOT, IpeoOpa3oBaHME MOJAO0MS, MOJ0OHbIE (UIYpBl; yMEHUe
pacno3HaBaTh paBHbIE M TOAOOHBIE (UTYpBI, B TOM YHCIE B IPHPOJE,
HCKYCCTBE, apXHUTEKTYype; UCIIOIb30BATh T'€OMETPHIECCKHNE OTHOIICHHS IpPU
pelIeHNH 3a/1a4; HAXOAWTh TEOMETPUYECKHE BEIWYMHBI (IUIMHA, YTOIL,
IUI0IIaJ(b, 00BEM) P PELICHUH 334a4 U3 JIPYTUX y4eOHBIX MPEIMETOB U U3
peanbHOM JKM3HU; YMEHHUE BBIYHCISITH T€OMETPHUECKUAE BEIMYMHBI (JUIMHA,
yroj, miomanb, 00bEM, IJIOMAAb MOBEPXHOCTH), MCHOJB3YS HM3ydEHHBIC
GOpMyNIBI ¥ METOABI, B TOM YHCJIC: IUIOMIAJb MOBEPXHOCTH HHUPAMHUJIBI,
NpU3Mbl, KOHyca, IWIMHIApa, IUomaab cdepbl; 00bEM  KyoOa,
IPSIMOYTOJIBHOTO —TMapalijieienuiesa, HHpaMHUIbl, MPU3MBI, HIMHIPA,
KOHYCa, IIapa; yMEHUE HaXOAUTh OTHOILIEHHE 00bEMOB MOTOOHBIX HHUTYp
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YMeHue omepupoBaTh MOHATHUSAMH: TPSIMOYTOJIbHAs CHCTEMa KOOpPIMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATBI BEKTOpa, CyMMa BEKTOpPOB,
MpOM3BECHHE BEKTOpa HAa YHUCIO, pPa3loOKEeHHe BEKTopa Mo Oas3ucy,
CKaJsIpHOE TMPOU3BEIEHUE, BEKTOPHOE IPOM3BEJICHUE, Yrod MEXIY
BEKTOpPAaMU; YMEHHUE UCII0JIb30BATh BEKTOPHBIA U KOOPAUHATHBIA METOJ JJIs
pellleHus: TeOMETPUIESCKUX 3a/1a4 U 3a]1a4 IPYTUX y4eOHBIX MPEIMETOB

13

YMeHue BBIOMPATh MOAXOALINI METOA /sl pPelleHus 3aJaul; OHUMaHHue
3HAYUMOCTH MAaT€MaTUKH B M3YyYEHUU TMPUPOAHBIX U OOIIECTBEHHBIX
IIPOLIECCOB UM SBJICHWM; YMEHHUE pacClO3HaBaTh IIPOSBICHUE 3aKOHOB
MaTeMAaTUKU B MCKYCCTBE, YMEHUE IIPUBOJIUTH IPUMEPHI MATEMaTHYECKUX
OTKPBITUM POCCUMCKON U MUPOBOW MaTeMAaTU4ECKOU HayKU




HNEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbBIX HA ETID
11O MATEMATUKE

AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

Koxn

1 Yucna v BeIUMCIEHUSA

1.1 HatypanbsHbie u nienbie uncia. [Ipu3Haky JeTMMOCTH IETBIX YHCEell

1o Pamonaneabie  unciaa. OOBIKHOBEHHBIE M JIECATHYHBIC JApPOOHM, TPOICHTHI,
' OeCcKOHEeUHbIEe TePHOIUIECKIE TPOOHU

13 ApudmeTnueckuii KopeHb HATypalbHOW cTeneHH. JlefcTBus ¢ apuMeTHYeCKUMHU
' KOPHSIMU HaTypasibHOMN CTENeHU

14 Crenenb ¢ nenbiM nokasareneM. CTeneHb ¢ palloHaNbHBIM Toka3aTeneM. CBoiicTBa
' CTEIEeHU

15 CuHyc, KOCHMHYC ¥ TaHTE€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecATHYIHBIE U HATypaJIbHBIC JIOTapU(OMBI

JeiicTBuTenpHble 4ucna. ApudMETHUYECKHE ONepalud C JAeHCTBUTEIbHBIMU
1.7 gucaamu. [TpuOmmkEéHHBIC BEIYUCICHUS, TIPABHIIA OKPYTJICHHS, TIPUKHUIKA U OICHKA
pe3yJibTaTa BEIUUCICHUN

1.8 [IpeobpazoBaHue BEIpaKCHHIA

1.9 Komrnekchbie uncna
2 VYpaBHEHHUSI U HEPABEHCTBA

2.1 [lensie u ApoOHO-pallMOHATBHBIC YPABHEHUS

2.2 HppanyonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckne ypaBHEHH

24 [TokasarenbHbIe U TorapuPMUIECKUE YpaBHEHHS

2.5 Llensie u ApoOHO-palIOHATBHBIC HEPABEHCTBA

2.6 HppannoHanbHble HEPAaBEHCTBA

2.7 [TokazarenbHbIC U JTOrapuPMUUIECKHIE HEPABEHCTBA

2.8 Tpuronomerpruyeckre HepaBeHCTBA

2.9 CucreMbl M1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB

2.10 VYpaBHeHUS, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu




2.11

Matpuna cucreMsl JMHEHHBIX ypaBHEHUN. ONpenenuTellb MaTpULbI

3 ®OyHKIMYU U rpaduKu
31 @Oynkuus, crnocoObl 3anaHus (GyHkuuu. ['padux Qynkumu. B3aumuo oOpatHble
' ¢bynkuu. YérHpie 1 HeuéTHBIC QyHKIUU. [lepuoandeckue GyHKIUH
Ob6nacTp ompeneneHuss M MHOXECTBO 3HaueHWW QyHkuuu. Hymm QyHkmum.
3.9 [IpomexxyTku  3HaKomocTOsHCTBA. [IpOMeXyTKM  MOHOTOHHOCTH  (DYHKIUH.
' MaxkcumyMmbl U MHUHHUMYMBI (yHKIuu. HanOonbiiee u HauMeHbIlee 3HAUYCHHE
(YHKIMH HA TPOMEXKYTKE
33 CrenenHass (QyHKIMS C HaTypajJbHBIM M IIeJbIM IOKa3aTeneM. EE cBolicTBa u
' rpa¢uk. CoiicTBa U rpagyK KOpHs N-0i CTENEHU
3.4 Tpuronomerpruueckue GyHKIIUU, UX CBOMCTBA U rpaduKu
3.5 [TokazarenbHas u JorapudmMudeckas GyHKIUU, UX CBOMCTBA U rpaduku
35 Touku paspbiBa. Acumnrtorsl rpagukoB QyHkumil. CpoiicTBa  QyHKUHH,
' HENpEepbIBHBIX HA OTPE3Ke
3.7 ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHuUs MOCJIEN0BATEILHOCTEN
3.8 ApupmMeTnueckas 1 reoMmeTprueckas nmporpeccur. @opmyiia CII0KHBIX TPOIICHTOB
4 Hayana matemaTtudeckoro aHammsa
4.1 [TpousBoanas ¢pynkuuu. [IpousBoaHbIe 3MeMeHTapHbIX QyHKINN
[IpuMeHeHue TPOU3BOMHOM K HCCIENOBaHUIO (QYHKIHMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxeHne HanOoJbIIeT0 U HAaUMEHbIIEro 3HaueHus (QyHKUIUU Ha
OTpe3Ke
4.3 ITepBooOpa3znas. MuTerpan
5 MHoOXkecTBa U JIOTUKa
51 MHoxecTBO, onepanuu HaJ MHOKecTBamMu. Jlnarpammel Diisiepa — Benna
5.2 Jloruka
6 BeposTHOCTh 1 cTaTHCTHKA
6.1 OmnwucarenbHas CTATUCTHKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKN




7.4

Tena 1 MOBEpXHOCTH BpalleHUs

7.5 KoopaunaTsl 1 BEKTOPHI
I'EOMETPUSA
IIpoBepsieMblii 3JIEMEHT COIEPIKAHUS
Kon
1 Yucna v BBIUUCIICHHS
1.1 Hatypansablie u nienble uncia. [Ipu3Haky JeTMMOCTH IIETBIX YHCell
1 Paunonanbabsie uncna. OOBIKHOBEHHBIE W JIECATHYHBIE JIPOOU, TMPOLEHTHI,
' OECKOHEYHBIE TEPHOTUICCKIE TPOOU
13 ApudmeTnueckuii KOpeHb HATypalbHOU cTeneHu. JlelcTBUs ¢ apu(MeTHUeCKUMU
' KOPHSIMH HATypaJbHON CTEICHU
14 Crernenb c uenbiM nokasareneM. CTeneHb ¢ palMoHalbHbIM MToKazaTeneM. CBoiicTBa
' CTEIleHU
15 CuHyc, KOCMHYC M TaHT€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecsTuuHbIe 1 HATypaJIbHBIE JOrapru(OMbI
elictButenpHble uYncna. ApudMETHUYECKHE ONepandd C JIeHCTBUTEIbHBIMH
1.7 guciaamu. [TpuOImkEéHHbBIC BEIYUCICHUS, TIPABHIa OKPYTJICHHS, TIPUKHUIKA U OLICHKA
pe3ylibTaTa BEIYHCICHUI
1.8 [TpeobpazoBaHue BeIpaKEHUN
1.9 Komrmnekchbie uncnia
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Ienbie u ApoOHO-pallMOHATIBHBIC YPABHEHUS
2.2 HppanuoHanbHbie ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHEHHs
24 [TokazarenbHbIe U JTOrapu(PMHUIECKUE YPaBHCHHS
2.5 Llenbie u APOOHO-pallOHAIBHBIC HEPAaBEH CTBA
2.6 HppannoHanbHble HEPaBEHCTBA
2.7 [Toka3zaTenbHble U TorapupMUYecKre HEpaBeHCTBA
2.8 TpuroHomerpruyeckrue HepaBeHCTBa




2.9

CucreMbl M COBOKYITHOCTH YPaBHEHUHN U HEPABEHCTB

2.10 VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTpaMu
211 Matpuia cucreMsbl JUHEHHBIX ypaBHEHUI. ONpeneauTelb MaTpULbL
3 @OyHKUIUU U rpapUKu
31 Oynkuus, crnocoOsl 3amanus Gyakuuu. ['padux Qynkumu. B3zaumuo oOpaTHbIE
' ¢byukuun. YétHeie u HeuéTHbIe QyHKIUU. [lepuoanueckue GyHKITMN
OOnacte ompeneneHuss W MHOXECTBO 3HaueHud ¢ynkuuu. Hymn ¢dynknunm.
39 [TpoMexyTKkn  3HAKOMOCTOSHCTBA. [IpOMEXYTKH  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumyMmbl U MHHUMYMBbI (yHkiuu. HanGonbinee u HauMeHbllee 3HauCHHE
(GYHKIMM HA TPOMEXKYTKE
33 Crenennass (yHKOHS C HaTypajdbHBIM U IIeJIBIM ITOKa3aTesneM. EE cBolicTBa u
' rpacuk. CBoiicTBa U rpaduK KOpHS N-0i CTENEHH
3.4 Tpuronomerpudeckue GyHKLINH, UX CBONCTBA U rpauKu
3.5 ITokazarenbHas u JorapudmMudeckas GyHKIUU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl rpadukoB ¢yHkiuid. CBolicTBa (YHKIUH,
' HEMpPEPBIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOEI 3aaHUs OCIEA0BATEILHOCTEMH
3.8 ApudmeTrueckas U reoMmeTpuyeckas nporpeccu. @opmyiia ClI0KHBIX TPOLIEHTOB
4 Hayana maTemMaTnyeckoro aHanmsa
4.1 [TpousBoanas ¢pynkuuu. [IpousBogHbIe 2IeMEHTapHBIX (QYHKIINH
[IpumeHeHue NPOU3BOMHOM K HCCIeNOBaHUIO (GYHKIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxenne HauOoOINbIIero U HauMEHBIIEro 3Ha4eHUs: (QyHKIUHU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. MuTerpan
5 MHoXecTBa U JIOTUKa
5.1 MHoxecTBO, onepauuu HaJ MHOKecTBamMu. Jluarpammel Diisepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BeposTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH




7.2

[IpsiMbI€ U MIIOCKOCTH B TPOCTPAHCTBE

7.3 MHororpaHHUKHA
7.4 Tena v NOBEpXHOCTU BpalleHUs
7.5 KoopauHate! 1 BEKTOPBI

BEPOATHOCTDb U CTATUCTHUKA

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUSA

Kon
1 Yucna 1 BbIUKCICHUS
1.1 | HarypanbHble u 1enbie uncina. [Ipu3Haku JeMMOCTH IeTBbIX YUCET
12 Panmonanbuple  yucna. OOBIKHOBEHHBIE UM JCCATUYHBIE JPOOH, MPOIEHTHI,
' OeCcKOHEeYHbIE TePHOIUIECKIE TPOOH
13 ApudmeTrueckuii KOpeHb HaTypajbHOM cTeneHu. JleWcTBUd ¢ apupMETHUECKUMU
' KOPHSIMH HATYpaJIbHOW CTENEHH
14 Crenenb ¢ nenbiM nokasareneM. CTeleHb C pallMOHANIbHBIM MokaszaTteneM. CBoiicTBa
' CTEIEHN
15 CuHyc, KOCHMHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHTeHC YU CIOBOTO apryMeHTa
1.6 | Jlorapu¢m yucna. /lecaTnaHbIe U HATYPaJbHbIE JTOTAPUPMBI
JeiicTBuTenbpHBIC Yncia. Apru(METHUESCKAE ONEpAlH C JACHCTBUTEIBHBIMH YHCIAMHU.
1.7 | TpubmmkEHHBIC BHIYUCICHUS, MIPABUIIA OKPYTJICHUS, MPUKUIKA U OIEHKA pe3ysbTara
BBIYMCIICHUN
1.8 | IIpeoOpa3oBaHue BBIPAKCHUIMA
1.9 | KomrmuiekcHble yncia
2 VYpaBHEHUS U HEPABEHCTBA
2.1 | Lensle u ApoOHO-pAIMOHATIBHBIE YPABHEHHS
2.2 | HppauuoHanbHbIE YpaBHCHHUS
2.3 | TpuroHomerpuueckue ypaBHEHUS
2.4 | Tloka3aTenbHbIC U JOrapUPMUIECKUE YPABHEHUS
2.5 | Lensie u ApoObHO-paliOHATIHHBIC HEPABEHCTBA
2.6 | MHppauuoHaibHbIC HEPABEHCTBA
2.7 | TlokasarenbHbl€ U JIOTapu(pMHUUECKHE HEPABEHCTBA
2.8 | TpuroHomerpuueckrue HepaBeHCTBA
2.9 | CucreMbl U COBOKYITHOCTH YPaBHEHUN 1 HEPABEHCTB
2.10 | VYpaBHeHUs, HEPABEHCTBA U CHCTEMBI C TapaMeTpaMu




2.11

Matpuia cucreMsl JUHEHHBIX ypaBHeHUH. OnpenenuTenb MaTpULbI

3 OyHKIMYU ¥ rpaduKu
31 @Oynkuus, crnocodbl 3amaHus ¢QyHkuuu. ['papux QyHkumu. B3aumHo oOpaTHbIE
' ¢ynkuu. Yérapie 1 Heu€THBIe QyHKIMU. [lepuoauyeckue GyHKIHH
OO6nacth ompeneneHuss M MHOXKECTBO 3HaueHMM ¢yHkuuu. Hymn dyHxoum.
39 [IpoMeXyTkH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKIHH.
' Maxkcumymbl 1 MUHUMYMBI pyHKInu. Hanbospiiee n HauMeHblee 3HaueHne (QyHKIUH
Ha MPOMEXKYTKE
33 CreneHnHas (pyHKIMS ¢ HaTypajbHBIM U LIEJIbIM IOKa3aTeneM. E€ cBolicTBanu rpadux.
' CaoiicTBa 1 rpaduk KOpHS N-0i CTEIIEHU
3.4 | Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U Tpaduku
3.5 | IlokasarenbHas u JorapupMudeckas QyHKIHH, UX CBOWCTBA U rpauKu
36 Touku paspeiBa. AcuMnToThl rpadukoB GyHkuuid. CBoiicTBa (pyHKINN, HEMTPEPHIBHBIX
' Ha OTpe3Ke
3.7 ITocnemoBaTenbHOCTH, CIIOCOOBI 3aaHHUs MOCJIEN0BATEILHOCTEN
3.8 | Apudmernyeckas u reoMmerpuueckas nporpeccuu. Dopmya cI0KHBIX MPOIEHTOB
4 Hayana maTemaTtuueckoro aHaausa
41 [TpousBoanas ¢pyHkiuu. [Ipon3BoaHbIC dJIEMEHTAPHBIX ()YHKIIHHA
[IpumeHeHue mPOU3BOJHOM K HCCIENOBAaHUIO (QYHKUIMH Ha MOHOTOHHOCTH U
4.2 | okctpemyMmbl. HaxoxaeHue HauOoOJIbLIEro M HAMMEHBIIEro 3HAYeHUs (QYHKIUU Ha
OTpe3Ke
4.3 | TIlepBooOpa3nas. MHTerpan
5 MHoXxecTBa U JIOTUKa
5.1 | MmuoxecTBo, onepalu HaJl MHOXKecTBaMHU. JlnarpamMmmsl Ditniepa — Benna
5.2 | Jloruka
6 BeposatHoCTb 1 cTaTHCTHKA
6.1 | OmnwucarenbHas CTATHCTHKA
6.2 | BeposTHOCTB
6.3 | KomOunaropuka
7 I'eomerpust
7.1 | ®urypsl Ha MIIOCKOCTU
7.2 | TlpsiMble U TUIOCKOCTH B TPOCTPAHCTBE
7.3 | MHoOrorpaHHUKN
7.4 | Tena u MOBEPXHOCTU BpaIleHUs
7.5 | KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
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