I'ocynapcrBenHoe OroKeTHOE 0011Ie00pa3zoBaTeNibHOE yupexkaeHue Camapckoi o0actu
cpenusisi o0eoOpa3oBarenbHas mKoja ¢. KaMpliia MyHUITUTIAIBHOTO palioHa
Kamprmmuackuii Camapckoit obmactu

IIpoBepeno
3aMm. gupekropa noy BP YTBepxkIEHO
Cadun N.T. npukazom Nel94-ox
10.06.2025r. OU=[upekTop, ot 10.06. 2025r.
O=IE0Y COLL c. Hupexrop Karomona A.X.
Kambiwna,
CN=Awncsbiny
XanwuyrosHa
Katomosa,

E=kamyshl_sch _kms
h@samara.eduPABOYAS ITPOI'PAMMA

yueOHOro npeamera

«MaTemMaTuka» 1Jj1s

oOyuatomuxcs 10-11 kmacca
(yriryOJIeHHBIN YPOBEHb)

[Tpenmer (kypc) Marematuka
Kiacce 10-11
OO0riiee KOJIMYECTBO YacoB 1o yueOHoMY miany — 544 gacos: B 10 kiacce — 272 yaca (8 yacos B
Heneno), B 11 kimacce — 272 yaca (8 4acoB B HE/ICIIIO).

CocraBiicHa B COOTBETCTBHH C deaepanbHON 06Da30BaTCHBHOfI IIPOTrPaMMOM II0 MAaTEMAaTHUKE

Ono6peHa pemeHreM deepaibHOT0 Y4eOHO-METOAMUECKOr0 00bEAMHEHHUS 10 CPEAHEMY

O06pa30BaHUIO.
Yueonuku: Marematuka 10,11 knacc (yriayOn€HHBIN ypOBEHb)

1. Ammumos L. A., Konsrun 10. M., Tkauéa M. B. u np.//Maremartuka: anredpa u Hayana
MaTeMaTHYeCKOro aHaJln3a, reoMeTpus. Anredpa U Hayajla MaTeMaTH4ecKoro aHaiausa. ba3oBelii u
yriyonénnsiit ypoBHu. 10-11 kimacesl. Mocksa. [Ipocsemnienue, 2022 rof

2. Aranacsn JI.C., byry3os B.®., Kagomues C.b. u np. Maremartuka: anreOpa u Hayana
MaTeMaTHYeCcKoro aHainusa, reometpus. ['eometpus. 10-11 k. ba3zoBsiii u yriyOonéHHbli ypoBHHU.
Mockaa. IIpocsemenue, 2023

3.bynumoBuu E.A., bynsiueB B.A. Maremaruka. BeposTHOCT, M cTaTucTUKa. ba3zoBblii u
yriyonéunslil yposau, M: IIpocemenue, 2023 1

Paccmotpena Ha 3acenanuu HIMO yuuteneit MaTeMaTuku, GU3UKA U HHPOPMATUKH.
IIporokon Ne 5 ot 10 .06.2025r

PykoBoautens [IIMO/ /Muxanskos C.B.



IHHOACHUTEJIBHASA 3AIINCKA

Y4eOHbIN Kypc «AJIredpa U HAYAJIa MAaTEMATHYECKOT0 AHAJIN3a» SBIIICTCS
OTHMM W3 Hambojee 3HAYMMBIX B IIporpamMMe CpemHero ooOmero oOpa3oBaHWS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECNeYMBaeT MHCTPYMEHTAIbHYIO 0a3y aiis
U3YYEHHUS! BCEX €CTECTBEHHO-HAy4YHBIX KYPCOB, a C JIPYroil CTOpOHBI, popMuUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE 00yJaroluxcsi Ha ypOBHE, HEOOXOAUMOM
JUTsI OCBOEHUS MH(pOpMaTHKH, 0OIECTBO3HAHMS, HCTOPHUH, CIOBECHOCTH U JPYTHUX
TUCIUIUIMH. B pamkax maHHOrO y4eOHOTO Kypca OOydaromuecs OBJaJeBaiOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HayKu, KoTopas (OpMyJIupyeT CBOU
JTOCTHXKEHHUS B MaTeMaTH4eCKo Gopme.

VY4eOHblll Kypc anreOpsl M Havyajl MaTeMaTHYECKOrO0 aHalHM3a 3aKjaJblBAeT
OCHOBY i1 YCIHEUIHOTO OBJAJEHUA 3aKOHaMu (U3UKH, XUMHUH, OUOJIOTHH,
MMOHWMAaHUSI OCHOBHBIX TEHACHIIUN Pa3BUTHS SKOHOMHUKU U OOIIECTBEHHOU KU3HH,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIIOIB30BaTh UX IS JAJIbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM *W3HU. B TO ke Bpemsi OBJaJicHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTUMM KOHCTPYKIUSIMU aireOpbl M MaTEMAaTHYECKOrOo aHaliu3a pPa3BUBACT
yMEHUE HaXOJUTh 3aKOHOMEPHOCTHU, OOOCHOBBIBATH HCTHHHOCTb, JOKa3bIBATh
YTBEPKIACHUSA C MOMONIIBI0 MHAYKIUU U PACCYKIATh JIECIYKTHUBHO, UCIOJIb30BAThH
000011IeHNEe W KOHKPETH3allMi0, a0CTparupoBaHWE U aHaJIOTuI, (opmupyer
KpEaTUBHOE U KPUTUUECKOE MBIILICHHE.

B xone msyuyenus yuyeOHOro kypca «Anredpa M Hayajga MaTeMaTUYECKOIO
aHajau3a» 00ydJaroluecs MOJy4Yal0T HOBBIM OMBIT PEIIEHUs MPUKIAIHBIX 3ajad,
CaMOCTOSITENIbHOTO TOCTPOEHUSI MAaTEMATHUYECKUX MOJENEH pealbHbIX CHUTYallHil,
UMHTEpIpETallu  TMOJYYEHHBIX  PELICHUM, 3HAKOMATCA C  [pPUMEpaMH
MaTeMaTUYECKUX 3aKOHOMEpPHOCTEH B TPUPOJEC, HAyKe U MCKYCCTBE, C
BBIJIAIOIIMMUCS MATEMATHYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VYuebHblli Kypc 00J1ajaeT 3HAYUTETHHBIM BOCIUTATEIBHBIM TOTEHIIAATIOM,
KOTOpPBIN peanu3yeTcs Kak 4Yepe3 Y4YeOHBbId Marepuan, CIoCOOCTBYIOMINN
(GbOpMHPOBAHMIO HAYYHOTO MHPOBO33PEHHS, TaKk M 4epe3 crnenuduky ydeOHOH
NeATEeIbHOCTH, TpeOyroned MpOAOKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTH UM  OTBETCTBEHHOCTH 3a IIOJYYEHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTHYeCKOIro
aHaIN3a JCKUT JeATeIbHOCTHBINA TPUHITUI O0yUCHHUS.

B crpykrype yueOHOro kypca «Anredpa M Hayajlla MaTeMaTUYeCKOro
aHaJIM3a» BBIJIEICHBI CIEAYIOIINE COAepKAaTENbHO-METOANYEeCKUe JTUHUM: «Yucna



U BBIYUCICHUA», «DyHKIMH U TpaduKkn», «YpaBHEHUS U HEpaBEeHCTBay, «Hauana
MaTeMaTUYeCKOro aHaiu3a», «MHoXkecTBa U JIOTWKa». Bce OCHOBHBIE
COJIEP/KATENbHO-METOANYECKHE JMHUM H3Y4alOTCsl Ha MNPOTSHKEHUM [BYX JIET
oOydeHHUs1 Ha YpPOBHE CpeAHero oOIero oOpa3oBaHMs, €CTECTBEHHO JOIOJIHSASA
Apyr Apyra U MOCTENEHHO HAChIAsCh HOBBIMU TEMaMH WU pazjenamu. JlaHHBIN
y4eOHBId KypC SBJSIETCSI HMHTETPATUBHBIM, TOCKOJBbKY OOBEeIuHSET B cebe
COJIEp)KaHUE HECKOJIbKMX MAaTeMaTH4YeCKMX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHUS, MAaTEMATUUYECKUNA aHaIU3, TEOPUsS MHOXKECTB, MaTeMaTHYeCKas
noruka u apyrue. [lo mepe Toro kak oOydarommecs OBIAJEBAIOT Bce Ooee
IIMPOKUM MATEeMAaTUYECKUM ammapaToM, Y HUX MOCIEeI0BaTEIbHO (POPMUPYETCS U
COBEPILEHCTBYETCS yMEHUE CTPOUTHh MATEMaTUYECKYyI0 MOJENb pealbHOU
CUTyalluH, IPUMEHATh 3HAHUS, TOJYyYEHHbIE NIPU U3YYEHUH Y4eOHOTO Kypca, AJs
PEIIEHUsI CaMOCTOSITENIbHO C(HOPMYIUPOBAHHON MaTeMaTUYECKOM 3aJaul, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

CopeprkarenbHO-MeTOAMYECKasl JIMHUA «YUucna W BBIYMCIEHUS» 3aBEpPILACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE ObLIO
HA4aTo Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpa3oBaHusi 0coboe BHHMaHue ynensercss  (OPMUPOBAHHUIO  HAaBBIKOB
palOHaIbHBIX BBIYHUCICHHUM, BKIIOYAIOUIMX B CE0s HMCIOJIB30BAHUE PA3IUYHBIX
GopM 3amucu yuCla, YMEHUE JeiaTh HPHUKUIKY, BBINOJHATH MPUOIHKEHHbBIE
BBIYMCIICHHS], OLICHUBATh UYWCJIOBBIE BBIPAXKEHHs, pabOTaTh C MaTEMaTUYECKUMH
KOHCTaHTaMU. 3HAKOMble OOYy4aloUIMMCs MHOKECTBAa HATypaJbHBIX, LENbIX,
pAalMOHAIBHBIX W JCHCTBUTEIBHBIX  YMCEJ  JOINOJHSIOTCI  MHOXECTBOM
KOMIUIEKCHBIX 4HCell. B KakIoOM U3 3TUX MHOXKECTB pPaccMaTpPHUBAIOTCA
CBOMCTBEHHbIE €My CIeUU(PHUUEecKHe 3aJayud U Olepaluu: JeJIeHUE Haleo,
ONEpUPOBAHUE OCTATKAMU Ha MHOXECTBE LENbIX YHCEN, O0COoOble CBOMCTBA
paloHaIbHBIX M UPPALMOHAIBHBIX YHCEN, apu(METUUECKUE ONepaluy, a TaKkKe
U3BJICUEHNE KOPHSI HAaTypaJbHOM CTENEHW HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brnaronapsi mocienoBaTenbHOMY PACIIUPEHUIO KpPYyra HCIOJIb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMM HUX NMPUMEHEHHsS JUIsl PELICHMs Pa3IMYHbIX 3a7a4
(opMupyeTcsi NpeacTaBI€HUE O €IMHCTBE MAaTeMAaTHKH KaK HAayKd M €€ pojid B
MOCTPOCHUN MOJIEJICH pealbHOro MHpa, UIMPOKO HCMOJIb3YIOTCS O0O0OIIeHHE U
KOHKpETHU3alusl.

JIunus «YpaBHEHUS! U HEPABEHCTBA» peAU3yeTcs Ha MPOTSHKEHUU BCErO
o0y4yeHHsI Ha YpOBHE CpPEIHEro OOIIero 00pa3oBaHMs, IMOCKOJbKY B KaKJIOM
paznene IlporpamMmbl MpeayCMOTPEHO pEIIEHHE COOTBETCTBYIOLIMX 3anad. B
pe3ynbTaTe OOyyarolluecs OBJIAJEBAIOT PA3IUYHBIMU  METOJaMH  PELICHHUS
paloHaIbHBIX, HPPALMOHAIbHBIX, MOKA3aTeNbHbIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YpAaBHEHUM, HEPABEHCTB W CHUCTEM, a TaKxke 3ajad,
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cofepkaux mapameTpbl. [lomyueHHbIE yMEHUS IIUPOKO HCIOJB3YIOTCA TMpHU
UCCJIeI0BAaHUU (DYHKIHMI C TOMOIIBIO MPOU3BOAHOM, IPU PEIICHUH MPUKIATHBIX
3a/1a4y ¥ 3a7]a4 Ha HAaXOXX/JIEHWE HAUOOJbIINX U HAUMEHbBIIUX 3HAYECHUN (YHKIIUU.
JlanHasi cozep:kaTesibHas JIMHUS BKJIIOYAET B ce0s Takke (popMUpOBaHUE YMEHUN
BBITIOJHATH ~ pacueThl 1o  QopmynaMm, MpeoOpa3oBaHHs  palMOHATIbHbIX,
UPPAMOHATFHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaK)KE BBIPAKCHHM,
colepKalluxX CcTeneHu u Jjorapudmel. braromaps u3ydeHHio anreOpanyecKkoro
MaTepuaia MPOUCXOJUT  JalibHEWIee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIIUICHUS 00yJaronuxcs, GOPMHUPYIOTCSI HaBBIKH JETYKTHBHBIX
paccyxaeHuid, paboOThl C  CHUMBOJBHBIMH  (OpMaMu,  MpPEICTaBICHUS
3aKOHOMEPHOCTEM M 3aBHCHMOCTEHl B BHJE PAaBEHCTB U HEPABEHCTB. AJjredpa
npennaraet d3(QQGEeKTUBHbIE HMHCTPYMEHTHI [JISl PEIICHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJISIIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKH.

CopnepxarenpHO-MeTOANYEeCKass JUHAS «DyHKIHH W TpapuKm» TECHO
neperieTaeTess ¢ JIPYTUMH JIMHUSMU Y4e0HOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 33J]aCT MOCJIEI0BAaTeILHOCTh U3yUeHUsl MaTepuana. M3yueHnre cTeneHHoM!,
MOKAa3aTeNIbHOM, JJOrapuPpMUIECKON U TPUTOHOMETPUUECKUX (PYHKITUHN, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUN JJIsl pelIeHus 3a7a4 U3 JAPYruX y4eOHBIX
MPEIMETOB M PEAIbHOM JKM3HM TECHO CBSI3aHO KaK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pEIICHHEeM ypaBHEHWH M HepaBeHCTB. [Ipum 3TOM OonblIoe BHUMaHHE
ynensiercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (HOpMyJiaMU 3aBUCUMOCTH MEKIY
pPa3TUYHBIMA BEJIMYMHAMH, HCCIIECOBATh TMOJyYCeHHbIE (YHKIHUU, CTPOUTH UX
rpaduku. MaTtepuan 3ToH coepKaTeIbHOW JIMHUU HAIICJICH HAa Pa3BUTHE YMEHUM
U HaBBIKOB, ITO3BOJISIONIMX BBIPAXKATh 3aBUCHMOCTH MEXIYy BEIMYMHAMH B
paznuyHOil (hopme: aHaTUTUYECKOH, rpaduueckoil u cioBecHoil. Ero usydenue
CHOCOOCTBYET pa3BUTHUIO AJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3AIlUU, UCTIOJIb30BAHUIO aHAJIOTHH.

ConmepxxarenpHas nuHHs «Hauama mareMaTWdeckoro aHalii3a» MO3BOJISIET
CYIIECTBEHHO PACIIMPHUTH KPYT KaK MaTeMaTHYECKUX, TaK M MPUKIATHBIX 3ajad,
JOCTYITHBIX O0YyYaromuMcs, TaK KaK y HHUX TOSBISICTCS BO3MOYXKHOCTH CTPOUTH
rpa@uKkyd  CIOXHBIX (YHKIHA, ONpEAeNiaTh WX HAWOOJBIINE W HAWMEHBIINE
3HAYCHUS, BBIYUCIIATH TUIOMAAN (QUTYP U OOBEMBI TEJ, HAXOIUTh CKOPOCTU U
yCKOpeHHusi TmporeccoB. JlaHHas comepxkaTenbHash JUHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKHX MOJeNe pealbHbIX CHUTYyaIlHi,
MO3BOJIIET HAXOAWTh HAWIydlllee pEIICHHEe B TPUKIAIHBIX, B TOM YHUCIE
COIMAIbHO-PKOHOMHYECKHUX, 3a/1adyax. 3HAKOMCTBO C OCHOBAMU MaT€MaTUYECKOTO
aHajM3a CIOCOOCTBYET PAa3BUTHUIO aOCTPAKTHOTO, (HOPMAIBHO-TOTHYECKOTO H
KPEaTUBHOTO MBINUICHHS, (POPMHPOBAHUIO YMEHHH pPACIIO3HABATH IPOSIBICHUS
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3aKOHOB MaTeMaTHKH B Hayke, TEXHHKe M ucKyccTBe. OOyuaromuecss y3HAIOT O
BBIIAIOIINXCST Pe3yabTaTaX, IMOJYYCHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKU Kak
HayKH, 1 00 UX aBTOpax.

CopeprkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
ceOst AJIEMEHTHI TEOpPHH MHOXKECTB W MaTeMAaTHYECKOW JIOTUKH. TeopeTHko-
MHO>KECTBEHHBIE MPEICTABICHUS POHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTUKH
U TpearailoT HamOoJee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSIONIMN BCE pa3zelibl
MaTeMaTHKH W € TPUIOKCHUH, OHHM CBSA3BIBAIOT pa3HbIE MaTEMaTHUYCCKHE
IUCIMIUIMHBL ¥ WX TPWIOKCHHWs B eAuHOe 1enoe. llosTromy BakHO math
BO3MOXXHOCTh 0OO0ydYaronmiemMycsi TOHHMAaTh TEOPETHUKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOM MaTeMAaTUKH U HCIIOJIb30BaTh €r0 Ui BBIPAKEHUSI CBOMX MBICIICH.
JlpyruM BaXHbIM TPHU3HAKOM MAaTEMaTHKU KaK HayKd CIEQyeT NpU3HaTh
CBOMCTBEHHYIO €l CTpPOrocTb OOOCHOBAaHUI U CIIEJOBAaHHE OIpPEACICHHBIM
OpaBWjiaM  IOCTPOEHHUsS]  JOKAa3aTEeJNbCTB.  3HAKOMCTBO  C  3JEMEHTaMHU
MaTEMaTHYECKOH JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00yJaromuxcsi, MO3BOJSET UM CTPOUTH CBOM PACCYXICHHUS Ha OCHOBE JIOTHYECKHIX
npaBuil, GOpMUPYET HABBIKK KPUTHUUECKOTO MBIITUICHHUS.

B yuebHOM Kkypce «AnreOpa M Hayajga MaTeMaTUYECKOTO aHaJIU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJEJIMPOBAHUS, KOTOpbIE MPHU3BaHBI
CrocoOCTBOBaTh (POPMHUPOBAHUIO HAaBBIKOB IIOCTPOEHHUSI MOJENEH peanbHbIX
CUTyallud, MCCIENOBAaHUS JTHX MOJENed C TOMOINBIO ammapara aireopbl u
MaTEMaTHYECKOTO aHa/N3a, WHTEPIPETAlMd TOJMYYCHHBIX pe3yJIbTaToB. Takue
3aJlaHUs BIUIETEHbI B KaXbIH U3 pa3AesioB MPOrpaMMbl, TOCKOJIBKY BECh MaTepual
y4eOHOro Kypca IIHPOKO HCHOJIB3YEeTCs AJisl pelleHUs NpUKIagHbIX 3axad. [lpu
pEeIIeHNH  pealbHBIX  NPAaKTHUECKUX  3a7ad  oOydJarommecs  pa3BUBAIOT
HAOJIIOIaTEIPHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparmpoBaThCs,
WCIONB30BaTh  aHAJIOTHIO, 0000IIaTh W KOHKPETU3UPOBATh  MPOOJIEMY.
JlesiTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PpEUICHMs] TMPUKJIAJAHBIX 3a]ad
OpraHMU3yeTCs B pOLecce U3YyUEHUs BCEX TeM yUeOHOro Kypca «Anredpa 1 Havana
MaTEeMaTHYECKOTO aHAIIN3ay.

Ha wusyuenue yueOHOro kypca «AnreOpa W Hayajla MaTeMaTHYECKOTO
aHanu3a» otBoauTcs 272 vaca: B 10 kiacce — 136 vacos (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEINIO).



COILEPKXAHUE OBYYEHUA
10 KJTACC

Yucaa 1 BBIYUCTICHUSA

Panmonaneupie yucna. OOBIKHOBEHHBIE U JECATHYHBIC JPOOH, MPOIICHTHI,
OeckoHeuHble mnepuoguueckue aApobu. [lpumenenue npoOGeil U MPOLEHTOB IS
pelIeHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTpACiei 3HAHUU U PeabHOM KU3HH.

JelicTBuTenpHbIE 4Kclia. PalMoOHANbHBIE W UPpPAMOHAIBHBIE YHCIIA.
ApudmMeruueckre  omepalMd € JICUCTBUTENbHBIMU  4YuciaMd.  Moayib
JNEUCTBUTEIBLHOTO YMCIIa U €ro cBoMcTBa. [IpnOnmkeHHbIE BBIUYMCICHUS, ITpaBuia
OKpPYIJICHHMS], MPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ 1nensIM  nokaszareneM. buHoM Herotona. Hcnosb3oBanue
HOIXOAIIENH POPMBI 3alMCH IEHCTBUTENBHBIX YUCEN JIJIS PELLIEHUS TPAKTUUECKUX
3a/1a4 ¥ IPEJICTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHOW CTENEHU U €T0 CBOMCTBA.

CreneHp C palMOHaJIBHBIM II0KA3aTeJIEM MW €€ CBOWMCTBA, CTENEHb C
JIICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm umcna. CpoiictBa sorapudma. [lecaTuyHbie M HaTypaibHbIC
JorapuQMBbl.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI'€HC YHCIOBOTO apryMeHTa. ApKCHUHYC,
ApPKKOCHUHYC M apKTaHT€HC YUCJIOBOIO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIIBHBIE ypaBHEHUs M YypaBHEHMs-CieICTBUs. HepaBeHCTBO,
pelIeHNEe HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LIENIBIX U JPOOHO-pAllMOHANBHBIX YPAaBHEHUN U
HEpPaBEHCTB. MHOroujieHbl OT OJHON mepeMeHHOW. JleleHne MHOrodjieHa Ha
MHOTOWIEH C ocrarkoM. Teopema be3y. MHorowiensl ¢  UEIBIMU
kodppunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUH, COACPHKAIIUX CTENEHU U KOPHH.

WppauroHanbHbie ypaBHEHHUS. OcHOBHBIE METO/1bI penieHus
MppalMoOHaIbHbIX YPaBHEHUIA.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHHUHU.
ITpeoOpa3oBaHne BeIpaXXeHUM, COAEPKAILUX JIOTrApUPMBI.
Jlorapugmuueckue YpaBHEHUS. OcHOBHBIE METOJIbI peLIeHus

norapu(MUUECKUX YpaBHEHUH.



OcHoBHbIE TPUTOHOMETPUYECKUE (hopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPHUUYECKUX BbIpaKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.

Pemienne cucreM JIHMHEHHBIX ypaBHEHMU. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUH. OrnpenenuTenb MaTpUIlbl 2X2, €ro TEOMETPUYECKUU CMBICT U
CBOKCTBA, BBIUHCIICHHE €T0 3HAYEHUs, IPUMEHEHUE ONPEACTUTENS I PELICHUS
CUCTEMBbl JIMHEMHBIX YypaBHEHUH. PelieHue MNpUKIANHBIX 3a7a4 C IOMOIIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. HccienqoBaHne TNOCTPOCHHOW MOJEIU €
MTOMOILBIO MATPHIL U ONPEIETUTENECH.

[TocTpoeHne MaTeMaTUYECKUX MOJEIEN PEANbHOM CUTyalldd C MOMOIIBIO
YpaBHEHHI U HEpaBEHCTB. lIpuMeHeHHe ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3aJad M 3a/ad M3 Pa3IUyHbIX 00JIacTel HayKu U pealibHON
KU3HU.

DOyHKUMH U TPAPUKH

OyHkius, crnocodbl 3amgaHus (QyHkiuu. B3aumHO o00partHbIe (QYHKIUU.
Kommnosumus  gynkiuit. 'paduk  QyHkimu. DneMeHTapHble MNpeoOpa3oBaHUs
rpa@uKoB QyHKIIHA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynmu QyHkuu.
[IpomexxyTkH 3HaKOMOCTOSHCTBA. YeTHBIE U HeueTHbIe (pyHKIMH. [leprnoanyeckue
bysakiuu. IIpoMexyTku MOHOTOHHOCTH (PYHKIMU. MakCUMymMbl U MHUHUMYMBI
¢bynkuuu. Hanbosnbiee 1 HauMeHbIee 3Ha4eHUsT GYHKIIUUA Ha POMEKYTKE.

Jluneiinasi, KBajgpaTU4yHasi U JAPOOHO-IIMHEHHAs (PYHKUHMH. DJIEMEHTapHOE
UCCJIEI0BAHKE U TOCTPOEHUE UX IpaUKOB.

CrenenHas (pyHKIMS ¢ HATypaJIbHBIM U LIEJBIM TTOKa3aTeneM. E¢ cBoiicTBa u
rpadguk. CpoiicTBa U rpaduK KOpPHS N-OiM CTEMeHW Kak (PyHKIMH OOpaTHOM
CTEIEHH C HATYpaJbHBIM [TOKA3aTEIIEM.

[TokazatenbHass u Jorapudmuueckass (yHKIHHU, UX CBOMCTBA U TpaduUKH.
Hcnons3zoBanue rpadukoB QyHKIUHN 17151 peLIEHUs] yPaBHEHUH.

TpuroHomeTpuyeckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUUYECKHUX
(GYHKIIUNA YUCIIOBOTO apTyMEHTA.

OYHKIMOHAIBHBIE 3aBUCUMOCTH B pEAJbHBIX IMpoleccax W SBICHUSX.
['paduiky peanbHBIX 3aBUCUMOCTEH.

Hauana maTemaTu4ecKkoro aHajansa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHMs ITOCiIeIOBaTeiIbHOCTEH. MeTton
MaTeMaTU4YEeCKOU WHYKIIIH. MoOHOTOHHBIE u OTpaHUYCHHbIC
IIOCJIEIOBATEIbHOCTH. MCTOpHsSI BO3HMKHOBEHHSI MATEMAaTHYECKOTO aHalM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmerrueckas ¥ TeOMETpUUECKasl MPorpeccuu. beckoHeuHo yObIBarolas
reomeTrpuyeckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOIEH reOMETpUYECKOM
MPOrpeccrr. JINHENHBIA U 3KCIIOHEHIUAIBHBIN POCT. Hncio e. @opmyiia CI0KHBIX
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MpOLEHTOB. lcrnosb30BaHWE NIPOTrpeccHH JUIA  PELICHUS peajbHbIX 3a1ad
IPUKJIAJHOIO XapakTepa.

HempeppiBHbIe (GYHKIIMM W WX CBOWCTBA. TOYKM pas3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkiuii. CBoicTBa (QyHKIMH HENpPEpHIBHBIX Ha OTpe3ke. Meron
UHTEPBAJIOB JUIsI PEIICHMs HEpPaBEHCTB. l[IpuMeHeHue CBOWCTB HENPEPBIBHBIX
(YHKIMI 15 perieHns 3a1ad.

ITepBas u BTOpas npousBoHble PpyHKIMU. OnpeneneHnue, reOMETPUIECKUH U
(duznyecKuil CMBICI MPOU3BOIHON. Y paBHEHHE KacaTeIbHOU K TpaduKy QyHKIUY.

IIpon3BogHBIE  3JIEMEHTAPHBIX (GyHKIUHN. [IpousBogHass  cymwmbl,
IPOU3BEJICHUS, YACTHOTO U KOMIIO3UIINH (DYHKITHH.

MHoskecTBa H JIOTHKA

MHoOXecTBO, oOIepaldd HaJ MHOXECTBAMM M HX CBOWCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETUKO-MHOKECTBEHHOIO — armapara i
OIIMCaHUs peaJbHbIX IPOLECCOB M SBJICHUM, NIPU PELICHUH 3a4a4 U3 JPYTrUx
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUECKOro OOBEKTa, CIEACTBHE,
JIOKa3aTEIbCTBO, PABHOCUJIBHBIEC YPABHEHUS.

11 KIIACC

Yuciaa 1 BBIYUCTICHUSA

HatypanbHble u uensie yucna. [I[puMeHeHre MpU3HAKOB JEIMMOCTH LIEbIX
yucen, HauOonpmuid obmui nenutens (ganee — HOJ]) m Hammenswiee oOree
kpatHoe (nanee — HOK), octaTtkoB no Mmoaysto, anroputma EBkinia 1 pereHus
3a/1a4 B LENbIX YHCIaX.

Kommnekcuble uucia. AnreOpanueckas U TpUTOHOMETpUYecKas (OpMbl
3aliCH KOMIUIEKCHOrO 4Hcia. Apudmernyeckue ornepanuu ¢ KOMIIEKCHBIMU
gyuciaMu. M300pa’keHue KOMIUJIEKCHBIX YHCEN Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHn M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YHCEN JJIs PEIICHHS] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucremMa M COBOKYNIHOCTh YPAaBHEHUI W HEPABEHCTB. PaBHOCWIIbHbBIE
CUCTEMBI U CUCTEMBbI-CJIE/ICTBHSI. PaBHOCHIIbHbIE HEPABEHCTBA.

OTOop  KOpHEl  TPUTOHOMETPUYECKHX  YpaBHEHUH C  MOMOLIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. PerieHne TpuroHoMEeTpuYeCKUX HEPABEHCTB.

OCHOBHBIE ~METO/Bl PEIICHUS TMOKAa3aTelIbHBIX U  JorapupMUuecKux
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS HPPALMOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOJbl PEIICHHS] CUCTEM M COBOKYMHOCTEW palHUOHAIbHBIX,
UPpalMOHATBHBIX, TOKA3aTEIbHBIX U JTOrapU(PMUUYECKUX YPABHEHU.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMU.

[IpumMeHeHnEe  ypaBHEHUM, CHCTEM W  HEPAaBEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3aJad M 3a/lad U3 Pa3MyHbIX 00JIacTel HayKu U pealibHON
KW3HU, UHTEPIPETALMS IT0JyYCHHBIX PE3YIbTATOB.

DOyHKIUM U rPpapuKu

I'paduk kommozunuu GyHKIUHA. ['eoMeTpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAWMHATHOM IIJIOCKOCTH.

Tpuronometpudeckue QyHKIIMH, UX CBOMCTBA U IPpadUKH.

['padmyeckue MeTOABl pellleHUsT ypaBHEHUH W HepaBeHCTB. | paduueckue
METO/IbI PELICHUS 3a/1a4 C ITapaMETPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBHCHUMOCTEH, KOTOpblE€ BO3HUKAIOT MPH PEIICHWU 3a7ad U3 JAPYTUX y4eOHBIX
MIPEAMETOB U PEAJIbHON KU3HHU.

Hayana MmaTeMaTH4ecKOro aHajm3a

[TpuMmeHeHre MPOU3BOIHON K UCCIIEOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb U
sKcTpeMyMbl.  HaxokneHue  HauOOdbIIEr0o W HAUMEHBLIErO0  3HAYEHUU
HEIpEePBHIBHON (DYHKLIMH HA OTPE3KE.

[IppumeHeHne NpPOM3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIero pEUIeHUs B
OPUKJIAJHBIX 3ajadax, JUIsl OIpPEIENICHHs CKOPOCTM M YCKOPEHHUsS IIpoliecca,
3a1aHHOTO (hOPMYJIOM Wi TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBO0OOpa3HbiX. IlepBooOpasHbie
arieMeHTapHbIX QpyHkunid. [IpaBuia HaxoX1eHUs! IepBOOOPa3HBIX.

WNurterpain. I'eomerpuueckui CMBICII VHTErpala. Brruucnenue
onpenenéHHoro uHTerpaia mno ¢popmyne Hetorona-JleiOuuna.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIOLAACH IUIOCKUX (QUryp H
00BEMOB r€OMETPUUYECKUX TEIL.

[Tpumepsl pemenuit auddepeHnnanbHbIX ypaBHEHUN. Maremaruueckoe
MOJICIMPOBAaHUE pealbHBIX TPOIECCOB € MOMOILIBI U depeHInaIbHbIX
YPAaBHEHUM.



IUNTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYEBHOI'O KVYPCA
«AJII'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBII YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCcKOro BOCIIHTAHNS

c(OPMUPOBAHHOCTH TPAKJAHCKOM MO3UIIMUA 00YYAIOIIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHIICKOro  00IecTBa,  NPEACTaBICHHE O
MaTEeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUH,
OpoLEeAyp TIpaxJaHCKOro obmiecTBa (BBIOOpBI, ONPOCHI U JIPYroe), yMEHHUE
B3aUMOJICHCTBOBaTh C COLMAIbHBIMA HWHCTUTYTAMHM B COOTBETCTBHH C HX
(GYyHKUMSAMU U Ha3HAUCHHUEM;

2) MATPHOTHYECKOTO BOCITUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKON I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLUIOMY M HAaCTOSALIEMY POCCHUICKOW MAaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHKEHUSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHICKOM MaTeMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTHXKEHUM B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

OCO3HAHHME JYXOBHBIX LIEHHOCTEH pOCCUICKOro Hapoaa, CPOPMUPOBAHHOCTb
HPABCTBEHHOI'O CO3HAHHWsS, 3TUYECKOTO IMOBEJACHUS, CBSI3aHHOTO C IMPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HAyKu M JIEATEeIBbHOCTBIO YUYEHOIrO, OCO3HAHUE
JUYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOrO OyAYyLIErO;

4) 3¢TETHYECKOr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a7ay, PEeUICHUI, pacCy ACHUI, BOCOIPUUMUYHUBOCTh
K MaTeMaTUYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nYecKOro BOCIIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHATh MAaTeMaTHYEeCKUE 3HAHUS B
MHTEpecax 37J0pOBOro U 6e30macHoro odpasa KU3HU, OTBETCTBEHHOE OTHOLICHHE K
CBOEMY 37I0POBBIO (30pOBOE THUTAHUE, COATAHCUPOBAHHBIN DPEKUM 3aHATUNA U
OTIIbIXa, peryisipHas (pu3nveckas aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
IPU 3aHATUSAX CHOPTUBHO-03/J0POBUTEIBHOM IEATENbHOCTBIO;

6) TPyA0BOT0 BOCTIMTAHWS:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOUs, HHTEpEC K
pa3nuuHbiM  chepam  MpPoQEecCHOHANBHON  JIEATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW U €€ MNPUIOKEHUSMHU, YMEHHE COBEpIIaThb OCO3HAHHBIA BBHIOOP
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Oynymelr mpodeccun u pean30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTP M CIHOCOOHOCTH K  MareMaTHYeCKOMY  OOpa3oBaHHIO U
caMo00pa30BaHUI0 Ha TMPOTSHIKCHHHM BCEH >KU3HHM, TOTOBHOCTH K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYCCKHUX 33724 MAaTEMaTHUSCKOW HAIPaBICHHOCTH;

7) 3KOJIOrHY€CKOT0 BOCIIUTAHMSI:

C(OPMUPOBAHHOCTh  IKOJIOTMYECKON  KYJbTYpbl, TIOHMMaHWE BIIASHUS
COIMATTbHO-IKOHOMHUYECKUX TPOIIECCOB HA COCTOSHHE NMPUPOTHOW M COIMATLHOU
Cpeibl, 0OCO3HAHME TII00ATBHOTO XapaKTepa SKOJIOTHYCCKUX MPOOJIeM, OPHCHTAIHS
Ha TPUMCHCHHME MAaTEMAaTHYCCKMX 3HAHWW [UIs PpEIICHHs 3ajad B 00JacTH
OKpY’)KafoIlled cpeipl, IUIAHWPOBAHHWE ITOCTYIIKOB M OICHKH HX BO3MOXKHBIX
MIOCTICIICTBUH JUISI OKPYKAIOIICH CPEIbL;

8) HeHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM W  OOIIECTBEHHOW  MpPAaKTUKW, IOHUMAaHHE
MaTeMaTHYECKON HaykKH Kak c]epbl 4YeIOBEUECKOH ICesATeNbHOCTH, JTarloB e
pPa3BUTHSA W 3HAYMMOCTH JUIA DPAa3BUTHS IMBWIM3AIMH, OBJIAJICHUC S3BIKOM
MaTeMaTHKH W MaTEeMaTHYECKOH KyJbTYpOH KaK CpPEJICTBOM IIO3HAHHS MHpa,
TOTOBHOCTh OCYIIECTBJISITH TPOSKTHYI0 W HCCIEAOBATEIBCKYIO JCSATCIBHOCTD
WH/IMBHUIYQJIEHO W B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBare/ibHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

ba3oBble Jornueckue aeficTBUs:

BBIBJISITE U XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKA MaTEMATHYECKHUX
OOBEKTOB, TMOHATUN, OTHOLICHUM MEXAy MOHATHAMH, (OPMYJIUPOBATH
OTpe/ieNieHUs MOHATUH, YCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIUH,
OCHOBaHMs 1J1s1 0000IIEHNS U CPAaBHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIupoBaTh MU  IPeOOpa3OBBIBaTh  CYXICHHUS:
yTBEpAUTENbHBIE U OTPULIATENIbHBIC, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISBIIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKIACHUSX, Mpeajaratb KpUTEpUH st
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JleJlaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKIFOUEHUN 110 aHAJIOTHH;

IIPOBOAMUTH CAMOCTOATENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsiMble ¥ OT MPOTUBHOTO), BEICTPAUBATH APTYMEHTALINIO, TPUBOAUTH TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIbI;
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BBEIOMpATh CMOCOO pemieHnus Yy4eOHOW 3afaun  (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  pEIlEHUs, BbIOMpaTh HauOoyiee MOAXOASAIMA € y4€TOM
CaMOCTOSTENIbHO BBIIEIEHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarebCKUe JeHCTBUA:

MCIIOJIB30BaTh BOMNPOCHl KAaK HCCIEIOBATEIIbCKA WHCTPYMEHT MO3HAHUS,
dbopMynMpoBaTh  BOMPOCH,,  (QUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpodIIEMy,
yCTaHaBIMBAaTh HMCKOMOE W JaHHOE, (hOpMHUPOBATH TUIIOTE3Y, apTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIECIOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJIICHUS, TIpollecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMU, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITENILHO (HOpMYyJIHpPOBaTh OOOOIIECHUSI M BBIBOABI MO pe3yJbTaTaMm
MPOBEAEHHOTO  HAOMIONCHUS, MCCJIEAOBaHUsA, OIEHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

MIPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE MpoOllecca, a TaKKE BBIIBUTATh
MPEOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undgopmanueii:

BBISIBIISATH J€(UIIMTHI UHPOPMALIMU, TAHHBIX, HEOOXOAUMBIX JJIsI OTBETa Ha
BOIIPOC U JIJI PEUICHUS 3a]1a4H;

BBIOMpaTh MH(POPMALINIO U3 UCTOYHUKOB PA3JIMUHBIX TUIOB, aHATU3UPOBATH,
CUCTEMaTU3UPOBATh W HMHTEPHPETUPOBAThH HHGOPMAIIMIO PaA3JIUYHBIX BHUIOB U
dbopm npeacTaBIeHUS;

CTPYKTYpPUpPOBAaTh HH(POPMAIIMIO, TPEJCTABIATh €€ B pa3iuvHbIX (opMmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uHbopMaIuu 1o CaMOCTOSITEIIEHO
chopMyITMPOBAaHHBIM KPUTEPUSIM.

KoMMyHHUKATHBHBIE YHHBEPCAJIbHBbIE YUeOHbI€e IeliCTBUSA

Oo01enue:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYXACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMHA OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIPaXKaTh CBOIO TOYKY 3pCHHS B
YCTHBIX U MHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJy pPEIICHUs 3adayd,
KOMMEHTUPOBATH MOJTYyUYCHHBIN pe3yJIbTarT;

B X0JI¢ OOCYXKJICHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIa€MOW TEMBHI,
nmpoOJIeMBl, pelracMoi 3ajauyd, BBICKA3bIBATh HJICH, HAIlCJICHHBIC Ha ITOMCK
pELIEHHUs], COIMOCTABIISITh CBOU CYXIEHUS C CYXKICHHUSIMU JPYTMX YYaCTHUKOB
nauanora, oOHapy>KUBaTh Pa3jIMYMe€ M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
dbopMyIUpOBaThH pa3HOTIIACHS, CBOM BO3PAKECHHUS;
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MPEACTABIATh PE3YIAbTATHI PEUICHUS 3a/1a4d, YKCIIEPUMEHTA, UCCIIECIOBAHMUS,
POEKTa, CaMOCTOSATENbHO BBIOMpaTh (QOpMaT BBICTYIUIEHHS € Y4€TOM 3ajad
pe3eHTallMi U OCOOEHHOCTEH ayUTOPHUH.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE J1eiicTBUS

Camoopranu3anus:

COCTaBIISITh IUJIAH, aJITOPUTM PEIICHUS 3a/auH, BBIOMPATh CIIOCO0 PEmIeHUs ¢
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATh
1 KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTE/IEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedekcuu KaKk  OCO3HAHUS
COBEPIIIACMBIX JEHUCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJIbTATOB, BIIAJIECTh
croco0aMu CaMOTPOBEPKH, CAMOKOHTPOJISI Tpolecca M pe3yibTaTa perieHus
MaTEeMaTUYECKOM 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH TP PEUICHUU 3a/1auH,
BHOCHUTH KOPPEKTHUBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJEHHBIX OMMOOK, BEIIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBSICHATH TPUUUHBI
JOCTHKEHUS WIIA HEIOCTHKEHUST PE3YJIbTATOB JIESITEIbHOCTH, HAXOJUTh OIIHOKY,
JlaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHMUMATh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAWNBUAYATIHLHOM
paboThl mTpuU pEHIeHHH YYeOHBIX 3a7a4, MPUHUMATh Iedb COBMECTHOMU
JeATETBbHOCTH, TIJIAHUPOBATh OPTaHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI palbOT, JOroBapuBaThCS, OOCYXAaTh MPOLECC U pe3yJabTaT padoTHI,
0000111aTh MHCHHS HECKOJIBKUX JIIOMICH;

y4acTBOBaTh B TPYNIOBBIX Gopmax padoThl (00CykeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» H HWHBIE), BBINIOJHATH CBOI YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBHUS C JPYTMMH WICHAMH KOMAaHIIbI, OIICHWBATH
KadeCTBO CBOETO BKJIAJa B OOIIMHA MPOAYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATDI

K xonmy oOywyenus B 10 kiacce 0OOyyarouiuiicss MOJYy4YUT CJEAYIOIIHE
peaIMEeTHBIE Pe3yIbTaThl MO OTIACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa v Hadalia MaTeMaTHYECKOTO aHaTu3ay:

Yucsa ¥ BHIYUCICHHUA:
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cBOOOJHO OMNEpPUPOBaTh MOHATHUAMHU: PAIMOHATIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas JApoOb, TMPOLEHTHI, HPPALUOHAIBHOE YHUCIO, MHOXXECTBa
PALMOHAIIBHBIX U JCHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEIILHOIO YUCIIA,;

OPUMEHATH JpOOM M MPOLEHTHl ISl PEIICHUs MPUKIAJHBIX 3aJad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATbHOW )KU3HU,

NPUMEHATH NPUONMKEHHBIC BBIYUCIICHUS, MTPaBUJIa OKPYTICHUS], TPUKUAKY U
OLIEHKY PE3yJIbTaTa BBIUYNCIICHNN;

CBOOOIHO ONIEpUPOBATH TOHATHUEM: CTENEHb C IEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

cBOOO/HO OIEPUPOBATH MOHATHEM: apU(PMETHUECKHI KOpPEHb HATypabHOM
CTEIEHU;

cBOOO/IHO OIEPUPOBATh MOHATUEM: CTENEHb C PALIMOHAIBHBIM IOKa3aTeleM;

CBOOO/IHO ONEpUPOBATH TMOHATUSAMU: JIOTAapU(PM 4YHUCHIA, JECATUYHBIE U
HaTypaJibHbIE JIOTapU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTE€HC
YUCJIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
aprymeHra.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHSTHUSAMHU: TOXJIECTBO, YPABHEHHE, HEPABEHCTBO,
PABHOCHJIBHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3IUYHble METOAbl PEIICHUS PALMOHAJIBHBIX H JIpOOHO-
pPAlMOHAIBHBIX YPaBHEHUM, IPUMEHATH METOJ MHTEPBAJIOB Ul PELICHUS
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MOHATHUSIMH: MHOTOWIEH OT OJHOM MEepEeMEHHOMH,
MHOTOWIEH C UEJIbIMH KO3(ppUIuEeHTaMu, KOPHM MHOTIOWIEHa, IPUMEHSThH
JEJIEHUE MHOTOYJIEHA HA MHOTOWIEH C OCTATKOM, TeopeMy be3y u teopemy Buera
JUIS PELLICHUS 3a/1a4;

cBOOOZIHO ONEpUpPOBAaTh MOHATUAMU: CHUCTEMA JIMHEWHBIX YpaBHEHH,
MaTpuIla, OMNPENEIUTENb MaTpuipl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOMCTBA OMNPENENUTENA 2 X 2 JJisi BBIYMCIECHUS €ro 3HA4YCHUs,
OPUMEHSATh ONPENEIUTENN [JJs PEUIEHUs CHUCTEMBl JIMHEHWHBIX YpPaBHEHUU,
MOJEIUPOBATh PEATbHBIE CUTYAL[UU C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPABHEHU,
HCCIIE0BATh IIOCTPOEHHBIE MOJEIM C IOMOINBI0 MAaTpULl U ONPEACIMUTENEH,
MHTEPIIPETUPOBATH MMOJTYUYECHHBIA pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOPHSIMHU [UJIsi MpeoOpa3oBaHUs
BBIPAKEHU;
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BBIMOJHATH MpeoOpa30BaHMUs YUCIOBBIX BRIPAKECHUN, COJIEPKAIINX CTEIEHH C
palMOHAIbHBIM [TOKa3aTelIeM;

UCIIOJIb30BATh CBOICTBa norapumMoB TUTST npeodpazoBaHus
Jorapu(MHUUECKUX BBIPAKCHU;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HppAIMOHAIIbHBIC, MMOKa3aTeJbHbIC U
norapuMUYecKre YpaBHEHUsI, HAXOAUTh UX PEHICHUS C TOMOILbIO PABHOCHIIBHBIX
NEPEXO00B UM OCYIIECTBIISISI TPOBEPKY KOPHEH;

IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYJIIbI ISl MPEoOpa30BaHHUS
TPUTOHOMETPUUECKUX BBIPAKCHUI;

CBOOOJTHO  OMEPUPOBATH TMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OpUMEHSATh  HeoOxoaumble  (OPMYJbl Il  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPAaBHEHHI;,

MOJICTTUPOBATh pEalbHbIE CUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIpOKEHUS, ypaBHEHHUS, HEpPaBEHCTBA IO YCJOBHIO 3a/adH, MCCIEI0BATh
HOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHUEM alapara ajireOphl.

DOyHKUMU U TPAPUKH:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIMS, CIIOCOOBI 3a1aHus (pyHKUUH,
B3aUMHO OOpaTHble (QPYHKUUU, KOMIO3UMUUA (YHKUMA, Tpaduk (yHKIMH,
BBINOJIHATH 3JIEMEHTAapHbIE TPeoOpa3oBaHus rpauKoB QyHKLIUH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHHUS U MHOKECTBO
3HaYeHUH QYHKIMH, HYJIH (YHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOMIHO OMEpUPOBaTh TMOHATHSAMH: UYETHbIE W HEUETHbIE (YHKINH,
nepuoandeckre (PyHKINUU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMbI U
MUHUMYMbI (DYHKIIMHM, HAuOOJbIllee W HaUMEHbIIee 3Ha4YeHHe (QYHKIUH Ha
POMEKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs (YHKIMS C HATypajJbHBIM U
[eNbIM TOoKa3zareaeMm, Trpaduk CTENeHHOW (YHKIMM C HATYypalbHBIM W IIEIBIM
nokasarenieM, rpaduk KOpHsS N-Od CTemeHW Kak (yHKIHMH OOpaTHOM CTENEHH C
HaTypaJIbHbIM I10Ka3aTeseM;

ONEpUPOBATh TOHATHUAMU: JIMHEHHAs, KBaJpaTU4Has M JPOOHO-TUHEHHas
(YHKITMH, BBITIONHATH JIEMEHTAPHOE UCCIIE0OBAHUE U IOCTPOCHHUE UX TPAPHUKOB;

CBOOOMHO OMEpHpOBATh MOHATHAMH: TOKa3aTelbHas W Jorapudmuyeckas
byHKIIMM, WX CBOWCTBA U TpaduKH, MCIOIL30BATh MX TPaQUKH JIsT PEIICHHS
YPAaBHEHUU;

CcBOOOJIHO OMEpUPOBATH TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
oTpesieNieHue TPUTOHOMETPUUECKUX (YHKITUI YUCIIOBOTO apryMEHTa,;

UCTIONB30BaTh Tpaduku  (YHKIUHA Ui HWCCIEAOBAHUSA TMPOIECCOB U
3aBHCHMOCTEH MPH PEUICHUH 3a1a4 U3 JPYTuX Y4eOHBIX MPEAMETOB M peabHOU
’KU3HH, BBIpaXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXK/y BETUUMHAMU;
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Havana maTeMaTH4eCKOro aHaJu3a:

cBOOOIHO ONEpUPOBATH MOHATUAMU: apumeThyeckas M TeoMeTpUyecKas
nporpeccusi, 06CKOHEUHO yObIBarolasi reOMeTpuuecKas porpeccus, JIMHEHHBIA U
HKCIIOHEHIIMAIIBHBIA POCT, (GOpMyJia CIOKHBIX MPOLEHTOB, UMETh IPEICTABICHUE
O KOHCTAHTE;

UCITOJIB30BaTh IMPOrPECCUU JI PELIEHUs peajbHBIX 3aJad MPUKIATHOTO
XapakTepa;

CBOOO/IHO ONEPUPOBATH MOHIATUIMMU: MOCIEN0BATENBHOCTD, CIIOCOOBI 3aaHMsI
[IOCJIEIOBATENIBHOCTE, MOHOTOHHBIE M OTPAaHUYECHHBIC IIOCIEIOBATEIBHOCTH,
MIOHUMATh OCHOBBI 3apPOXKJAEHUS MATEMAaTHYECKOr0 aHalu3a KaK aHalu3a
OCCKOHEYHO MAJIBIX;

CBOOOJHO OINEpPUPOBATH MOHATUSIMHU: HENPEpPBIBHbIE (PYHKIUHU, TOYKH
pa3peiBa rpaduka GyHKINUN, aCUMIITOTHI Fpaduka QyHKINH;

CcBOOO/IHO OIEepUpOBaTh MOHATUEM: (YHKIUS, HENpEpbIBHAsS Ha OTpPE3KE,
OPUMEHATH CBOIMCTBA HEMPEPHIBHBIX (QYHKIIUH JIJIs pelIeHus 3a/1ay;

CBOOOIHO OIEpUpPOBaTh MOHATUSMU: TI€pBas W BTOpas IPOU3BOJHBIC
(¢yHKUMHU, KacaTenbHas K rpaduKy QyHKIHHY;

BBIYHCIIATh [IPOU3BOAHBIE CYMMBbI, IIPOU3BEACHUS, YACTHOTO MU KOMIIO3HIIMH
ABYX (YHKIUH, 3HATh IPOU3BOJIHBIE FIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUUECKUM U (PU3MUECKHUIl CMBICT MPOU3BOJHOM AJis
penieHus 3a1ad.

MHoskecTBa U JIOTHKA:

CBOOOJIHO  OINEpUpPOBaTh  TMOHATUSAMHU:  MHOXKECTBO, ONEpalud  Haj
MHOKECTBAMHU;

UCITI0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar sl ONMCAHMS PEAJIbHBIX
MPOLIECCOB U ABJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yU4E€OHBIX MPEAMETOB;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH: ONpENEICHUE, TEopeMa, ypaBHEHHe-
CJIEJICTBUE, CBOICTBO MaTeMaTHYeCKOro 00beKTa, JOKa3aTeabCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOyyaromuics TOJYYHUT CIEIYIOUTUE
MpEAMETHBIE PE3YNbTAThl MO OTACIBbHBIM T€MaM paboyell MporpaMmbl y4eOHOTO
Kypca «AnreOpa u Hauajla MaTEMaTUYECKOTO aHATN3ay:

Yucsa ¥ BHIYHCICHHUA:

CBOOOJIHO OMNEpUPOBaTh TMOHSATUSMHU: HATypalbHOE H IEJ0€ YHUCIIO,
MHO>XECTBA HATypPaJbHBIX M LENbIX YHUCEN, MCIOJIb30BATh MPU3HAKU JCIUMOCTH
uensix yncen, HOJl m HOK nHaTypanbHbIX uncen s peleHus 3a1ay, IPUMEHSTh
anroput™ EBxinaa;

CBOOOJHO OMEpPUPOBATH TMOHATHEM OCTaTKa MO MOJIYJII0, 3alUChIBaTh
HaTypaJIbHbIE YHCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

16



CBOOOJIHO OMEpPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE 4YMCla B alireOpanyeckod u
TPUTOHOMETPUUECKON (pOpMeE, BBIMOIHATH apu(PMeTHUecKre onepanuu ¢ HUMH U
U300paXkaTh Ha KOOPJIMHATHOM MJIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OMNEPHUPOBATh MOHATHUSIMH: HPPALMOHAIBHBIE, MOKa3aTelIbHbIE H
JorapuMHUUECKUe HEpPAaBEHCTBA, HAXOAUTh WX PEIIECHUS C  I[OMOIIBIO
PABHOCHJIBHBIX TIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEW TMpH pEUICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO ONEpUPOBATh IMOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
MPUMEHATh  HEO0OXoauMble  (OpMyNbl [  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKNX HEPABEHCTB;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMHU: CUCTEMa U COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB, PAaBHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIIC/ICTBUSI, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEW pallMOHAIbHBIX, UPPALIMOHAIBHBIX, [MOKA3aTEIIbHBIX U
norapu(pMUYECKNX YpaBHEHUI U HEPABEHCTB;

pemarb palroHaIbHBIE, VMPPALMOHAJIBHEIE, IIOKAa3aTeJIbHBIE,
gorapuMUUecKre U  TPUTOHOMETPUYECKHME YpPaBHEHHMsT U  HEPABEHCTBA,
CoZieprKalliie MOIYJIM U IIapaMeTpsl;

MPUMEHSTH TpaduuecKre METOIbI JJIA PEIICHUs] YpaBHEHUN U HEPaBEHCTB, a
TaKKe 3aJ1a4 C IapaMeTpaMy;

MOJICJIMPOBATh peajbHblE CUTyalldd Ha A3bIKE aireOpbl, COCTaBIAThH
BBIPQKCHUS, YPAaBHCHHS, HEPABEHCTBA M HX CHUCTEMBI IO YCIOBHUIO 3aJa4H,
UCCIIEZIOBaTh IOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM armapara aireopsl,
VMHTEPIPETUPOBATH IMOJTYUYECHHBIN PE3yJIbTAT.

DyHKIUM U rpapuKu:

CTPOUTh TpaUKU KOMIO3ZULIMUA (PYHKIUI C MOMOILIBIO 3JIEMEHTAPHOrO
MCCJICIOBAHUS U CBOWCTB KOMIO3UIIUU JABYX (DYHKIIHIA;

CTpOUTh TreoMeTpuyeckrue oOpa3bl ypaBHEHUH W  HEPaBEHCTB  Ha
KOOPJIMHATHOM TNIOCKOCTH;

CBOOOZIHO  ONEPUPOBaTH MOHATUAMH: TpaQUKH  TPUTOHOMETPUUYECKUX
bynKmi;

OPUMEHITh (QYHKIIUU 1T MOJICTIMPOBAHUST M WCCICIOBAHHS PeabHBIX
IIPOLIECCOB.

Hauana maTeMaTH4eCKOro aHaJIn3a:

MCIOJIb30BaTh IPOU3BOIHYIO JIJIsl UCCIIEIOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;
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HAXOAUTh HauOoJbIlIee U HAaMMEHbIIee 3HaAUCHUS (PYHKIIMN HENPEPHIBHON Ha
OTpE3KE;

UCIIONIb30BaTh TMPOU3BOJIHYIO JUISI HAXOXKACHUS HAWIY4IIer0 pEIIeHUs B
NPUKIAJHBIX, B TOM YHCJIE COIMATbHO-3KOHOMHYECKHX, 3ajadax, Ul
ONpe/eNieHUus] CKOPOCTH M YCKOPEHHs IIpoliecca, 3aJaHHOro (opMysod wim
rpaguKoM;

CBOOOIHO  ONEpUPOBATh TMOHATUSAMHU: THEepBOOOpa3Has, OMNPEICIICHHBIN
MHTETpal, HaXOAUTb NEPBOOOpA3HbIC SJIEMEHTAPHBIX (QYHKIMA U BBIYUCISTH
uHTerpan no gopmysne Horotona-JleitOnuna;

HaXOAUTh IJIOLIAAN MJIOCKUX (PUTYp M OOBEMBI TENI ¢ MOMOIIbIO MHTETpaa;

UMETh MpPEACTABICHUE O MAaTEMATHUYECKOM MOJEIMPOBAHUU Ha IpUMEpe
cocTaBieHus JudpepeHInanbHbIX ypaBHEHUH;

pelaTth MPUKIAJAHBIE 33Ja4d, B TOM YHCJE COLMAIbHO-3KOHOMHYECKOTO U
(pu3nyeckoro xapakrepa, CpecTBaMi MaTEMaTHYECKOIO aHaAIM3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosanyecrBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Konrtpoasubie | Ilpakrnuyeckue
n/n NMPorpaMmbI Bcero o0pa3oBaTe/bHbIC
padoThbI padoThbI
pecypcsbl
MHO0XeCTBO JEHCTBUTEIbHBIX YUCEIL.
1 Mmuorounensl. PaniionanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHHI
5 Oynkiuu u rpadpuku. CreneHnas QyHKIUS ¢ 12 1
LEJIBIM TOKa3aTelleM
3 Apudmerrdeckuii KOpeHb N-0# CTENEHHU. 15 1
HppauronanbHble ypaBHEHHS Bumorexa [IOK
4 [TokazarenbHas ¢pyHkius. [lokazaTenbHbie 10 1 https://m.edsoo.ru/7f4131ce
ypaBHEHUS https://resh.edu.ru/
https://www.uchportal.ru/
5 Jlorapupmuyeckas QyHKIIHS. 18 1 https://urokimatematiki.ru/
Jlorapudmuueckre ypaBHEHUS
5 TpuronomeTpruecKkue BEIPAXKECHUS U 29 1
ypaBHEHUS
[locnenoBarenbHOCTH U IPOTPECCUH 10
HenpepriBabie ¢pyakmmn. [IponsBomHast 20
9 [ToBTOpEeHmEe, 0000IIEHNE, CHCTEMATH3AIUS 5 9
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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http://www.uchportal.ru/

11 KIIACC

Kosmn4yecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Kourpoabubie | IIpakTnyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
1 Hccnenoanue GyHKIHI C TOMOIIbIO 99 1
MIPOU3BOJHOMN
2 [TepBooOpa3Hast u HHTErpa 12 1
3 ['paduku TPUTOHOMETPUYECKHUX (PYHKIIUHA. 1 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 HppanmonanpsHble, MoOKa3aTeabHbIe U o4 1
norapupMuuecKrue HepaBeHCTBa Bu6suoreka LIOK
5 KoMImIekcHbIE YrcIa 10 https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
6 HarypanbHbie 1 nemnplie yncna 10 1 https://www.uchportal.ru/
CucTeMbl palliOHANBHBIX, UPPALIMOHATIBHBIX https://urokimatematiki.ru/
7 MOKa3aTeNbHBIX U JOrapu(MUUECKUX 12 1
YpaBHEHUI
8 3aa4y ¢ mapameTpamu 16 1
9 [ToBTOpenue, 00001IEHNE, CHCTEMATH3AIIUS 16 9
3HAHUU
BIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 10 0
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http://www.uchportal.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnnuyecrBo yacos DJIeKTPOHHbIE
Jlara nu@poBbie
Nem/m | Tema ypoka Koutpoabubie | IlpakTuyeckue p
Bcero u3ydeHusi  odpa3oBaTebHbIE
padoTbI padoTsbI
pecypchl
MHOXeCTBO, OTepaluy Hal bubmorexa TIOK
1 . 1 https://m.edsoo.ru/f2a0ccOc
MHOECTBAMHU M UX CBOMCTBA https://resh.edu.ru/
bubmuotexa [JOK
2 Juarpammel Diinepa-Benna 1 https://m.edsoo.ru/f2a0ccOc
https://resh.edu.ru/
[IpuMeHeHne TEOPETHKO-
3 MHOECTBEHHOTO aIlrmapara Jijis 1
penieHus 3ana4y
Parmmmonansueie uncna. OOBIKHOBEHHBIC bubmorexa [JOK
4 U A€CATUYHBIE APOOU, TPOLIEHTHI, 1 https://m.edsoo.ru/f2a0ccOc
https://resh.edu.ru/
OECKOHEYHBIC TIEPHOIUYECKUE APOOU
Parmmmonansueie uncna. OOBIKHOBEHHBIC bubmorexa [JOK
5 U JIECATUYHBIE IPOOH, IPOIICHTHI, 1 https://m.edsoo.ru/f2a0ccOc
https://resh.edu.ru/
OecKOHEYHbIE TepUOINnYecKre qpodu
5 [Ipumenenue npoOeit ¥ MPOLIEHTOB [Tt 1
perieHust TPUKIATHBIX 3a7a9
7 [Tpumenenue npoOeit ¥ MPOIICHTOB IS 1
pelieHust NpUKIaAHbIX 3a7a4
JleficTBUTENIbHBIEC YHCIIA.
8 PanmonansHbIe U HppaIOHATIEHBIE 1
grcia
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Apudmernieckue onepammu ¢
JEeHCTBUTEILHBIMH YHCIIAMH

10

Moaynb 1eUCTBUTEIBHOTO YHCIIA U €70
CBOMCTBA

11

[TpubnuxEHHbIE BHIYUCICHUS, IPABUIIA
OKpYIJIEHUS, IPUKUJIKA U OLIEHKA
pe3yibTaTa BHIYUCICHUN

Bbubmuotexa [JOK
https://m.edsoo.ru/f2a0ccOc
https://resh.edu.ru/

12

OCHOBHBIE METO/IbI PEIICHUS IIEIBIX U
JIPpOOHO-pallMOHANILHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OcCHOBHBIE METO/IbI PELICHUS LIETBIX U
JIpOOHO-pallMOHAILHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

OCHOBHbBIE METO/Ibl pEILICHUS LEIIBIX U
JIPOOHO-paLlMOHAIBHBIX YPAaBHEHUHN U
HEpaBEeHCTB

15

MHOro4wIieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTo4JIeHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy

bubnunoreka [{JOK
https://m.edsoo.ru/f2a0ccOc
https://resh.edu.ru/

16

MHorousneHs! ¢ IeIbIMU
koa¢ppunmentamu. Teopema Buera

17

Pemenue cuctem TMHENHBIX YpaBHEHUI

18

Pemenue cuctem TMHENHBIX YpaBHEHUI

19

Martpuiia cUCTeMBbI JINHEHHBIX
ypaBHeHui. Onpenenurenb MaTPULIbI
2x2, ero reOMETPUYECKUI CMBICI U
CBOMCTBA; BEIYUCIIEHUE €0 3HAYCHUS

20

Onpenenurens MaTPHIIBI 2X2, €ro

but6mmoreka [IOK
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TF€OMETPUYECKHUM CMBICIT U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS

https://m.edsoo.ru/f2a0ccOc
https://resh.edu.ru/

[IpuMeHeHue onpeaenuTens s

21 pelIeHUs] CUCTEMBI JIMHEUHBIX
ypaBHEHHI
Pemenne npukinaaHsIx 3ana4 ¢
22 IIOMOUIBIO CUCTEMBI JIMHENHBIX
YpaBHEHHI
Pemenne npuknaaHeix 3a1a4 ¢
23 MOMOIIIbIO CUCTEMBI JINHEMHBIX
YpaBHEHHI
Kontponbnas pabora: "PanmonansHele bub6nuoreka [IOK
24 ypaBHEHUs U HepaBeHCTBA. CHCTEMBI https:/m.edsoo.ru/f2a0cc0c
N o https://resh.edu.ru/
JIMHENHBIX YpaBHEHUM
OyHK1MSL, cIOcOObI 3aJaHUs (PYHKIUH. bubnnorexa LIOK
25 B3anMHO 06paTHbIe PYHKIHH. https://m.edsoo.ru/f2a0cc0c
M https://resh.edu.ru/
Komnozunus gpyHkunit
26 I'padux GpyHKIMU. DIeMEHTapHbIe
npeoOpa3oBaHus rpaduKoB QYHKIUI
OO6nacTh omnpeeneHrs 1 MHOKECTBO bubmuoreka [IOK
27 sHaueHuit GyHkimn. Hymu QyHKImm. https://m.edsoo.ru/f2a0ccOc
n https://resh.edu.ru/
POMEKYTKH 3HAK ITOCTOSTHCTBA
YeTHble 1 HeYeTHbIE QYyHKIUH. bubnuoreka [IOK
28 Tepuoauueckue GyHKIIH. https://m.edsoo.ru/f2a0cc0c
[IpoMexyTKr MOHOTOHHOCTH (PYHKIIUU
MakcuMyMbl I MUHUMYMBI (QYHKITHH.
29 Haubonbiiee u HauMeHblee 3HaYCHHE

(GYHKIMN Ha TPOMEXYTKE
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https://m.edsoo.ru/f2a0cc0c

Jluneiinas, KkBagpaTHuHasi ¥ APOOHO-

30 nuHerHas GyHKITUU

31 DneMeHTapHOe UCCIIEJOBAaHUE U
mocTpoeHue rpaduKoB ITHX PyHKINN

39 DneMeHTapHOe UCCIeA0BaHUE U
MOCTPOCHHE TPAPHUKOB ATUX (PYHKIUI

33 Crenens ¢ 1enpIM nokaszatesieM. buaom
Herorona

34 Crenens c 1enbpIM nokaszatesieM. buaom
HerotoHa
CrenenHast QyHKIHS C HATYPATIbHBIM U

35 LeNbIM TIoKa3aTesieM. Ee cBoiicTBa u
rpaduk

36 Kontponbnas padora: "CreneHnas
¢ynkus. Ee cBoiictBa u rpaguk”

37 ApudmeTrueckuii KopeHb HaTypallbHOM
CTEIIEHH U €ro CBOICTBa

38 Apudmernueckuit KOpeHb HATypaJIbHOM
CTEIIEHU U €ro CBOMCTBA
ITpeoOpa3oBaHus YUCTOBBIX

39 BBIp)XEHUH, COAEPIKAIINX CTETICHU U
KOpHH
ITpeoOpa3oBaHus YUCTOBBIX

40 BBIPAXEHUH, COJIEpKAIINUX CTENECHU U
KOpHHU
ITpeoOpa3oBaHus YUCTOBBIX

41 BBIpQ)XEHUI, COAEPIKAIINX CTETIEHU U

KOpHHU
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42

WppanmonansHble ypaBHEHHUS.
OcHOBHbIE METOBI PELICHUS
UppalMOHATIBHBIX YPaBHEHUN

bu6moreka IIOK
https://m.edsoo.ru/f2a0ccOc
https://resh.edu.ru/

43

WppatmonanbHble ypaBHEHUS.
OCHOBHBIE METO/IbI pELICHUS
UppalMOHATIBHBIX YpaBHEHUI

bub6moreka IIOK
https://m.edsoo.ru/f2a0ccOc
https://resh.edu.ru/

44

HppauunoHaibHble ypaBHEHUS.
OcHOBHBIE METO/BI PELLICHUS
HMPPALMOHAIIBHBIX YPABHEHU I

bub6moreka IIOK
https://m.edsoo.ru/f2a0ccOc
https://resh.edu.ru/

45

PaBHOCUIIbHBIE IEPEXO/IBI B PELLIEHUU
HMPPALMOHATIbHBIX YPaBHEHUN

46

PaBHOCUIIbHBIE IEPEXO/IBI B PELLICHUU
HMPPALMOHATIbHBIX YPaBHEHUN

47

PaBHOCHIIBHBIE IEPEXO/IBI B pELLICHUU
MPPALMOHAIIBHBIX YPABHEHUN

48

PaBHOCUIIBHBIE IEPEXO/IBI B PELLIEHUU
UPPaLMOHAIIBHBIX YPaBHEHUI

49

CaoiicTBa u rpaduk KOpHS n-oif
CTeTeHH KaK (pyHKIMH 0OpaTHON
CTEIEHH C HaTypaJlbHbIM TOKa3aTeleM

bubmoreka IIOK
https://m.edsoo.ru/f2a0ccOc
https://resh.edu.ru/

50

CaoiicTBa 1 rpaguK KOpHsI n-ou
CTENEeHU KaK PyHKIIMHU 0OpaTHOU
CTENEHHU C HATYPAJIbHBIM MIOKAa3aTEIEM

51

KonrtponsHas pabota: "CBoiicTBa 1
rpaduk KOpHS N-0if cTeneHu.
HppaunoHanbHble ypaBHEHUS "

52

CreneHs ¢ parmoHaIbHBIM
IIOKa3arelieM 1 €€ CBOMCTBA

25




Crenenb ¢ palliOHATbHBIM

>3 IIOKa3aTEJIEM U €€ CBOMCTBA

54 CreneHb ¢ palioHaJIbHBIM
[I0KAa3aTeJIeM U €€ CBOICTBA

55 [Toka3zarenbHas GyHKIUS, €€ CBOMCTBA
U rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUHU 115
peleHus ypaBHEHUH

57 Hcnonp3oBanue rpaduka GyHKIUHU 15
peuieHusl ypaBHEHUI
IToka3zarenbHble ypaBHeHUs1. OCHOBHBIE

58 METO/IbI PeIIEHUs T0Ka3aTeIbHbIX
YpaBHEHHI
IToka3zarenbHble ypaBHEeHUs. OCHOBHbIE

59 METO/Ibl pELIEHMSI TOKa3aTEIbHBIX
YPaBHEHUU
[TokazaTenbHbie ypaBHEeHHS. OCHOBHBIE

60 METO/]Ibl PELIECHNUS [T0KA3aTEIbHBIX
YpaBHEHHI

61 KonTponbhas pabora: "IlokazaTenbHas
¢ynkuus. [TokazaTenpHble ypaBHeHUS"

62 Jlorapudm uncna. CoiicTBa
norapudma

63 Jlorapudwm uncna. CBoiicTBa
norapupma

64 Jlorapudwm uncna. CBoiicTBa

nmorapudma
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JlecaTu4HbBIC ¥ HATypaJbHbIC

65
sorapudmsl
66 JlecATUUHBIE U HATypaJIbHbIE
norapuMel
67 [IpeobpazoBaHue BEIpAKEHUH,
COJIepKALIHX JIOTapU (MBI
68 [IpeoOpazoBanue BeIpakeHU,
CoJIepKaLIHX JIorapu (MBI
69 [IpeoOpa3oBanue BEIpaKeHUH,
COZIePIKALIHX JIOTapU(HMBI
70 Jlorapudmuueckas pyHkius, ee
CBOMCTBA U rpauK
7 Jlorapudmuueckas GpyHKIHA, €€
CBOMCTBA U TpaduK
79 Hcnonp3oBanue rpaduka GyHKIUT IS
peleHus ypaBHEHUH
73 Hcnonb3oBanue rpapuka GyHKIUHT 115
peuieHusl ypaBHEHU I
Jlorapudmudeckue ypaBHEHHS. bu6mmoreka [JOK
74 OCHOBHBIE METOJIBI PELIEHNs https://m.edsoo.ru/f2a0ccOc
Jorapu(PMUUECKUX YpaBHEHUN https:/resh.edu.ru/
Jlorapudmuueckue ypaBHEHUSI.
75 OCHOBHBIE METOABI PELLIEHUS
Jorapu(pMHUUECKUX YpaBHEHHUH
Jlorapudmuueckue ypaBHEHHUS.
76 OCHOBHBIE METOABI PELLIEHUS

Jorapu(MUUECKUX ypaBHEHUN
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PaBHOCWIIBHBIE ITEPEX0/IBI B pELICHUN

77
JorapupMUUECKUX ypaBHEHUN
78 PaBHOCHIIbHBIE TIEPEXO0/Ib] B PELIEHUU
Jorapu(pMHUUECKUX ypaBHEHUN
KonTponbHas padora:
79 "Jlorapudmuyeckast QyHKITUS.
Jlorapudmuueckue ypaBHeHHS"
80 CunHyc, KOCHHYC, TAHT€HC U KOTAaHTEHC
YHCIOBOTO apryMeHTa
81 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT'€HC
YHCIIOBOTO apryMEHTa
82 ApKCHHYC, apKKOCHHYC H apKTaHT€HC
YHCIIOBOTO apryMeHTa
83 ApKCHHYC, apKKOCHHYC H apKTaHT€HC
YHCIIOBOTO apTyMEHTa
Tpuronomerpuueckass OKpyKHOCTb, bubnnorexa LIOK
84 OMpeJIelICHUEe TPUTOHOMETPUICCKIX https:/m.edsoo.ru/f2a0cc0c
. https://resh.edu.ru/
(GyHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,
85 OTIpeIeIeHUE TPUTOHOMETPUIECKHUX
(GyHKIMN YHUCIOBOTO apryMeHTa
86 OCHOBHbBIE TPUTOHOMETPUYECKHE
bopmyIIbl
87 OCHOBHbBIE TPUTOHOMETPUYECKHE
(bopmyIbI
88 OCHOBHBIE TPUTOHOMETPUIECKHE

bopmyIbl
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OCHOBHBIE TPUTOHOMETPUYECKUE

89
hopMyItbI

9% IIpeoOpa3oBaHue TPUTOHOMETPUIECKUX
BBIPAKEHUI

o1 [IpeoOpa3oBaHue TPUTOHOMETPUIECKUX
BbIpaKECHU I

92 [IpeoOpa3oBaHue TPUTOHOMETPUIECKUX
BbIpaKCHU I

03 [IpeoOpa3oBanue TPUTOHOMETPUICCKUX
BBIPAKEHU I

94 Perienue TpuroHoMeTpu4eCKUx
yYpaBHEHUI

95 Pemenue TpuroHoMeTpuiecKux
yYpaBHEHUI

9% Pemenue TpuroHoMeTpu4eCKuX
YpaBHEHUU

97 Pemenne TpuroHomMeTpu4ecKux
YpaBHEHHI

98 Pemenne TpuroHomMeTpu4ecKuX
YpaBHEHHI

99 Pemenne TpuroHomMeTpu4ecKux
YPaBHEHUU

100 Pemenuie TpuroHoMeTpu4eCKuX
YPaBHEHUU
KonTponbHas padora: bu6mmoreka [JOK

101 " PHTOHOMETpPHIECKHE BIPAKEHHS 1 https://m.edsoo.ru/f2a0ccOc

TPUTOHOMETPUYECKHE YpaBHEHNUS"

https://resh.edu.ru/
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HOCJ’IGILOB&TGJ’IBHOCTI/I, CIIOCOOBI

bu6moreka IIOK

102 3amaHus Mocea0BaTeIbHOCTEH. MeTo https://m.edsoo.ru/f2a0ccOc
. https://resh.edu.ru/
MaTeMaTHYeCKON NHAYKLIUU
MOHOTOHHBIE U OrpaHUYEHHbIC bu6mmoreka [JOK
103 nocieioBaTenbHoCTH. McTopus https://m.edsoo.ru/f2a0ccOc
https://resh.edu.ru/
aHaIM3a OECKOHEYHO MaJlbIX
104 Apudmerndeckas mporpeccust
105 I'eomeTprueckas mporpeccus
106 beckoneuHo yObIBarommas
reoOMeTPHUECKas IPOrpeccust
107 Cymma 6ecKOHEYHO YOBIBAOIIEH
reOMETPHUECKON IPOTrpeccuu
JIMHEWHBIN U 3KCIIOHEHIIUAJIBHBIA POCT. bubmuoreka [IOK
108 Yucno e. DopMyIIa CILOKHBIX https://m.edsoo.ru/f2a0ccOc
https://resh.edu.ru/
IIPOLICHTOB
JIMHENHBIN U SKCTIOHEHIIUATIBbHBIN POCT.
109 Yucno e. Dopmyiia CIOKHBIX
IIPOLICHTOB
Hcnonp30BaHne Nporpeccuu yis
110 penIeHus peaabHbIX 3a7a4 IPUKIaJHOrO
Xapakrepa
11 KonTtponbHas paborta:
"IlocnenoBarenbHOCTH U ITporpeccun”
112 HenpepriBHble QyHKIIMY U UX CBOMCTBA
bubmotexa [JOK
Touka pa3psiBa. ACUMIITOTHI TpaUKOB
113 P . P pad https://m.edsoo.ru/f2a0ccOc
yHKImiT https://resh.edu.ru/
114 CBoiicTBa QyHKIMIT HENPEPHIBHBIX HA
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OTpe3Ke

CoiicTBa (hyHKIMI HETIPEPHIBHBIX HA

115
OTpe3Ke
116 MeTo 1 UHTEPBAJIOB JISI PEIIICHHS
HEpPaBEHCTB
117 MeTo 1 UHTEPBAJIOB JISI PEIIICHHS
HEpPaBEHCTB
118 MeTo 1 HHTEPBAJIOB JIIS PEIICHHS Egggﬁr?:gg;g%}/(fZaOccOc
HCpaBCHCTB https://resh.edu.ru/
119 [IpumeHeHne CBOMCTB HEMPEPhIBHBIX
GYHKIUH 715 pereHus 3a1a4
120 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX
GYHKIUH 1715 pereHust 3a1a4
121 I[TepBast 1 BTOpasi IPOU3BOIHBIE Egggﬁ%fg;ggﬁ?amwc
(byHzagm https://resh.edu.ru/
122 OnpeneneHHve, TEOMETPUUECKHI CMBICIT
MIPOU3BOTHOM
123 Omnpenenenue, PU3NIECKHUI CMBICIT
MIPOU3BOJHOMN
124 VYpaBHeHMe KacaTelbHOH K rpaguKy
byHKIMN
195 VYpaBHeHHE KacaTeIbHOM K rpaQuKy Egggﬁg;ggﬁ%ﬁza&wc
yHKIH https://resh.edu.ru/
126 ITpon3BoiHbIE 3TIEMEHTAPHBIX (PYHKIMH
127 [Ipou3BoiHbIE IIEMEHTAPHBIX (DYHKIIHMA
128 IIpon3BoHast CyMMBI, IPOU3BEAEHUS,
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YaCTHOTO ¥ KOMIIO3UIIUU (DYHKITUH

[IpousBoaHas cymmbl, TPOU3BEAECHNS,

129 Ny 1
YaCTHOTO ¥ KOMITO3UIIUU ()yHKITHI

130 [TpousBoHAs CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO ¥ KOMITO3ULIMU (YHKIUI

131 Kontponbnas pabora: "[IpousBognas" 1 1

132 [ToBTOpeHME, 0000IIECHNE, 1
cucTeMaru3anus 3HaHui: "YpaBHenus"

133 [ToBTOpeHue, 06001IIeHNE, 1
cucreMaTtu3aius 3Hanui: "Oyukun"

134 Hrorosast KoHTposbHAs paboTta 1

135 HroroBas koHTpobHAs paboTa

136 [ToBTOpEHME, 06061116H1Ee, 1
CUCTeMaTu3alusl 3HAaHUH

OBILIEE KOJIMYECTBO YACOB I1O 136 10

[TPOIT'PAMME
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11 KIIACC

Ne
n/n

Tema ypoka

Koaun4yecTBO 4acos

KoHTpoJsbHbIe

Bcero
padoThI

IMpakTuyeckne
padoThI

Jlara
U3yYeHust

JIeKTPOHHbIE
uudposBbie

oOpa3zoBaTe/ibHbIE

pecypchbl

[IprumeHeHnue npou3BOIHOM K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH U SKCTPEMYMBI

[IpuMeHeHne npon3BOIHON K
WCCJICIOBAaHMIO (DYHKITHI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[TpumeHeHne Npou3BOIHOM K
UCCIIeIOBaHMIO (GYHKIIUH Ha
MOHOTOHHOCTB U KCTPEMYMBI

IIpuMeHeHne Mpou3BOIHON K
UCCIIeI0BaHUI0 (DYHKINI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npou3BOAHON K
UCcleIoBaHuI0 (PYHKIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

IIpuMeHeHne Mpon3BOHOM K
UCCIIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTb U KCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaMMCHBIICTIO 3HAYCHUA HerepLIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke

Haxoxnaenue HarOOJIBIIEr0 U
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HaVMEHBIIIETO 3HAYEHUs HEPEPBIBHOMN
(GyHKLUU Ha OTpe3Ke

Haxoxnenue Hanbonbiero u
HAaWMEHBIIIETO 3HAYEHUS HEMPEPHIBHOM
GyHKIIMY Ha OTpe3Ke

10

Haxoxneaue HaubobLIero u
HAUMEHBIIIETO 3HAYCHU ST HETTPEPHIBHOM

(yHKIIMHM Ha OTpe3Ke

11

Haxoxnenue HauOoOJIBIIETO U
HAUMEHBIIIET0 3HAYCHHUS HeITPEPhIBHOM
(GyHKIIMM Ha OTpe3Ke

12

Haxoxnenne HanOoIbIIEro 1
HAUMEHBIIIETO 3HAYCHU ST HeITPEPHIBHOU
(GyHKIIMM Ha OTpe3Ke

13

[IprMeHeHne npou3BOAHON IS
HAaXO’K/JICHUS HAWJIYYILIErO PEIICHMS B
MIPUKIIAJHBIX 3a/1a4aX

14

[IprMeHeHne npou3BOAHON IS
HAaXO’K/JICHUS HAWJIYYILIErO PEIICHMS B
MIPUKIIAJHBIX 3a/1a4axX

15

IIprMmeneHne mponu3BOAHON ISt
ONPEAEIEHUS CKOPOCTU U YCKOPEHUS
mpoiiecca, 3aJIaHHOT0 (HOPMYIION HITH
rpadukom

16

[Ipumenenue npou3BOAHOM ISt
ONPEAEIEHUS CKOPOCTH U YCKOPEHUS
mpoliecca, 3a1aHHOTo (hopMyITon umu
rpadukom
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17

Kommo3zurust ¢pyHKImit

18 Kommo3zurust ¢pyHKImit

19 Komnosunus GyHkmmit

20 ['eomerpuyeckue oOpa3bl ypaBHEHU HA
KOOPAMHATHOW INIOCKOCTH

21 ['eomeTpuyeckue oOpa3bl ypaBHEHUH HA
KOOPAMHATHOW INIOCKOCTH

99 KonTtponsHas padora: "HccnenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"

23 [TepBooOpa3Has, OCHOBHOE CBOICTBO
MepPBOOOPaA3HBIX

24 [TepBooOpa3HbIe AIeMEHTAPHBIX (PYHKIIHA.
[IpaBuna Hax0XICHHS TEPBOOOPA3HBIX

o5 [TepBOOOpa3HBIE AIIEMEHTAPHBIX (PYHKITHIA.
[TpaBuna Hax0Xk1eHUS IEPBOOOPA3HBIX

26 Wurerpair. ['eoMeTpryecKuii CMBICI
MHTErpaia

97 Brruncnenue onpeneneHHOro MHTerpaia
1o popmyne HeroTona-JlelioHuma

08 Borunicnenue onpeaeneHHOro HHTErpaa
o popmyne Herotona-JleltoHuma

29 [IpumeneHnne nHTETpana 1isi HAXOXKICHUS
TJIOMIAJIEH TUIOCKUX (pHUTYp

30 [IpumeneHnne nHTETpana 1isi HAXOXKICHUS
00BEMOB IreOMETPUUYECKHX TET

31 [Ipumeps! perennii auddepeHmanbHbIX

YpaBHEHUI
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[Tpumeps! perennii qudQepeHInaIbHBIX

32 .
YpaBHEHUIA
MaremaTHuecKoe MOJICITUPOBAHUE

33 peaIbHBIX MPOLIECCOB C MTOMOIIBIO
nuddepeHIATbHBIX YpaBHEHUH

34 KonTpomnpHas padora: "TlepBoobpasHas u
uHTerpan”

35 Tpuronomerpudeckne GpyHKIHH, UX
CBOWCTBA U TpapUKu

36 Tpuronomerpudeckue GyHKIHH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GyHKIHH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpudeckue GpyHKIIH, UX
CBOICcTBa U rpaduKu

39 Tpuronomerpudeckne GpyHKINH, UX
CBOMCTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKUX

40 YpaBHEHHUH C TOMOIIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

41 YPaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKUX

42 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH

43 OT160p KOpHEH TPUTOHOMETPUUECKUX

YpaBHEHUH € MOMOIIBIO
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TPUTOHOMETPHUUECKOH OKPYKHOCTHU

Peuienne TpUroHOMETpUYECKUX

44
HEPaBEHCTB

45 Pemienne TpuroHOMeTpUYECKUX
HEpaBEHCTB

46 Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

47 Penienune TpuroHoMeTpu4YECKUX
HEpaBEHCTB
KoHntponbhas padora: "I'paduku

48 TPUTOHOMETPHUYECKUX (QYHKIINH.
Tpuronomerpuieckue HepaBeHCTBA"

49 OCHOBHBIEC METO/IBI PELICHHS
IOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELICHUS
NOKa3aTeIbHbIX HEPAaBEHCTB

51 OCHOBHBIEC METO/IBI PEIICHHS
MOKa3aTeIbHBIX HEPAaBEHCTB

59 OCHOBHBIE METO/IbI PELICHUS
MOKa3aTeIbHBIX HEPAaBEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMHUECKUX HEPABEHCTB

54 OCHOBHBIEC METO/IBI PEIICHUS
norapu(pMHUIECKIX HEPABCHCTB

55 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMHUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IBI PELICHUS
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jorapu(pMUUECKUX HEPABEHCTB

OCHOBHBIC MCTObI pCHICHUA

>/ UppalMOHAIHLHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATILHBIX HEPABEHCTB
61 I'padrueckue MeTo bl perieHus
UpPPaMOHATILHBIX YPaBHEHUN
62 I'paduaeckue MeToabI pereHus
UppaLMOHATIBHBIX YPaBHEHUN
63 I'paduuaeckue MeToabI pereHus
NoKa3aTeIbHbIX YpaBHEHUN
64 I'padrueckue MeTO/1bI perieHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduaeckue MeTobI penieHus
Jorapu(pMHUUECKUX ypaBHEHUIN
66 I'paduaeckue MeTobI penieHus
JorapupMHUECKUX HEPABEHCTB
57 ['padrueckue MeTOIbI peIeHus
JorapupMHUUECKUX HEPABEHCTB
I'padmueckue MeTo b1 pereHus
68 NOKa3aTeIbHbBIX U JIOrapUPMHUUECKUX
YpaBHEHUI
69 I'padmueckue MeToIbI perieHus
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MOKA3aTebHBIX U JIOTAPUPMUIECKIX
YpaBHEHUI

70

['padmyeckue MeTO bl perieHus
MOKAa3aTeNbHBIX U JIOTApUPMUIECKIX
HEPABEHCTB

71

I'paduueckue MeToabl perieHus
MOKa3aTeIbHBIX U JIOTAPUPMHUUECKUX
HEPaBEHCTB

72

KonTtponpHas padota: "HppanuoHaisHbie,
NoKa3aTeNbHble U JIorapupmMuueckre
HepaBeHCTBA"

73

KommuiekcHbie uncna. Anredpandeckas u
TpUTrOHOMETpHYECcKast HOpMBI 3arucu
KOMILICKCHOTO YHCIIa

74

KommnekcHeie uncna. Anredpanyeckas u
TpUrOHOMETpHUUecKast (pOpMBI 3arnucu
KOMIIJIEKCHOT'O YHCIIa

75

Apudmerndeckue onepanuu ¢
KOMILJIEKCHBIMHU YUCIIAMU

76

Apudmerndeckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMU

77

N300pakeHne KOMIUIEKCHBIX YUCEN Ha
KOOPJMHATHOH TIIOCKOCTH

78

N300pakeHne KOMIUIEKCHBIX YHCET Ha
KOOPJAWHATHOM IIOCKOCTH

79

®opmyna Myaspa. Kopuu n-oii crenenn
13 KOMIUIEKCHOTO YHUCJIa

80

®opmyna Myaspa. KopHu n-oii crenenu
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N3 KOMIIJIECKCHOI'O 4ucCiia

HpI/IMeHCHI/IC KOMIIJICKCHBIX YUCECII IJIA

81 penieHus: PU3NIECKUX U TeOMETPUICCKUX
3a1a4

82 KonTtponbHas padota: "KomruiekcHbie
yycna"

83 HatypanbHble u 1ienbie uncna

84 HarypanbHble u Liesble uncna

85 [IpuMeHeHre NPU3HAKOB IETUMOCTH
EJBIX YUCEeIT

86 [IpuMeHeHre NPU3HAKOB IETUMOCTH
LEJIBIX YUCEeIT

87 [TprMeHeHne MPU3HAKOB JETUMOCTH
nenbix yncen: HOJ[ u HOK

88 [IpuMeHeHwe MPU3HAKOB IETUMOCTH
nenbix yucenr: HOJ[ u HOK

89 [TprMeHeHne MPU3HAKOB JETUMOCTH
IEJTBIX YMCEIT: OCTATKH 110 MOJIYIIO

9 [IpuMeHeHwe MPU3HAKOB IETUMOCTH
LEJIBIX YUCEIl: OCTAaTKH 110 MOJYJIIO
[TpuMeHeHne NPU3HAKOB AETUMOCTH

91 LEJNBIX yrcen: anroput™ EBknuna st
pelIeHus 3a1a4 B IIeIbIX YUCIax

92 KonTtponbHas pabota: "Teopus memabix
yucen"

03 Cucrema 1 COBOKYITHOCTb YPaBHEHUH.

PaBHOCHIBHEIE CHCTEMEBI B CHCTEMBI-
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CJICACTBHUA

94

CucreMa ¥ COBOKYTHOCTh YpPaBHEHUH.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-
CIIEJICTBUS

95

OCHOBHBIC MCTOAbI pCHICHUS CUCTEM U

COBOKYITHOCTEM pAllMOHAIBHBIX YPABHEHHI

96

OcCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH HppaliMOHAIBbHBIX
YpaBHEHHI

97

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEM MOKa3aTeIbHbIX
YpaBHEHUI

98

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHBIX
YPaBHEHUM

99

OCHOBHBIE METO/IBI PEILIEHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUecKux
YPaBHEHUM

100

OCHOBHBIE METO/IbI PEUIEHUSI CUCTEM U
COBOKYITHOCTEH JTOTapu(PMHUUECKUX
YpaBHEHUI

101

IIpuMeHeHne CuCTEM K PEIEHUIO
MaTeMaTUYeCKHX 3a7a4d ¥ 3a7a4 13
pa3INYHbBIX 00JacTel HayKU U pealbHOM
JKU3HH, UHTEPIIpETALUs [TOJTy4YEeHHBIX
pe3yIbTaToB

102

IIpuMeHeHne CuCTeM K pEIIEeHUIO
MaTeMaTU4YeCKMX 3a1a4d ¥ 3a7a4 U3
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pa3IMYHbIX 00JIacTell HAYKH U pealibHOM
YKU3HU, UTHTEPIPETALUs IOTy4YEeHHBIX
pe3yJIbTaToB

[IprmeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aa4 U 3a7a4 u3

103 pa3IMYHBIX 00JIACTeH HAyKH U peaTbHON
YKU3HU, HTHTEPIPETALUs TOTy4YEeHHBIX
pe3yJIbTaToB
KonTponbnas pabota: "Cucremsl

104 palMoOHABHBIX, HPPAOHATBHBIX
MOKa3aTeIbHBIX U JIOrapu(HMUIECKUX
ypaBHeHU"

105 PannonansHble ypaBHEHUS C TapaMeTpaMu

106 PanuonansHbIe HEpAaBEHCTBA €
napameTpamu

107 PannonanbHbIE CUCTEMBI C TapaMeTpaMu

108 HppanunonaiibHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109 HppanunoHaabHble CUCTEMBI C
napameTpamu

110 [Toka3arenbHbIC ypaBHEHUs, HEPABEHCTBA C
napaMeTpamu

111 [TokazarenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapugmuueckue ypaBHEeHuUS,
HEpaBEHCTBA C TapaMeTpaMu

113 Jlorapudmudeckmne cucTeMbI ¢

napameTpamu
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114 TpuronomeTpuyecKkue ypaBHEHUS C

napameTpamu

TpuronomeTpuyecKkre HEpaBeHCTBA C
napamMeTpamu

115

TpUroHOMETPUYECKUE CUCTEMBI C
napameTpamu

116

[TocTpoenue u ncciaenoBaHuE
MaTeMaTHYECKHX MOJICICH pealbHBIX
CUTyalMil C MIOMOUIbIO YPABHEHUH C
napaMeTpamu

117

[TocTpoeHue u uccneaoBanme
MaTeMaTHUYECKUX MOJIeNIel peaTbHbIX
CUTYaIUi C TOMOIIBIO CUCTEM ypaBHEHUI
C mapameTpamu

118

[Toctpoenue u uccienoBanue
MaTEMaTUYECKUX MOJEINIEN PeaIbHbIX
CUTYalUH € IOMOILBIO CUCTEM ypaBHEHUI
C rmapameTpamu

119

120 Kontponbnas pabora: "3agauu ¢
napamerpamu”

[ToBTOpenue, 06001IIEHNE,
cucreMarusanus 3HaHui: "YpaBHeHus"

121

122 [ToBTOpeHnue, 060061IEHNE,

cucreMaru3anus 3HaHui: "YpaBHeHus"

[ToBTOpeHue, 00001IEeHNE,
123 cUcTeMaTu3aIus 3HaHuM: ""Y paBHEHUS.
Cucremsbl ypaBHEeHH"

124 [ToBTOpenue, 0600IICHNE,




cucrtemaTusanus 3HaHuii: "HepaBeHncraa"

[ToBTOpeHnue, 06001ICHNE,

125
cucreMarusanus 3HaHui: "HepaBencraa"

126 [ToBTOpenue, 06001ICHNE,
cucremaTtusanus 3Hanui: "HepaBencrna"
[ToBTOpeHnue, 06001ICHNE,

127 cucreMartuzanus 3Hanui: "[IpousBogHas u
e¢ mpuMeHenue"
[ToBTOpenue, 06001ICHNE,

128 cucremaTtusanus 3Hanui: "[IporsBoaHas u
ec npuMeHeHue"
[ToBTOpEeHHE, 0000IICHUE,

129 cucremaTtusanus 3Hanui: "[IpousBoaHas u
ec npuMeHeHue"
[ToBTOpenue, 06001IIEHNE,

130 cuctemarusanus 3HaHui: "MuTerpain u ero
npuMeHeHue"

131 [ToBTOpenue, 06001IIEHNE,
cucreMaruzanus 3HaHui: "OyHkun"

132 [ToBTOpenue, 06001IEHNE,
cucreMaru3anus 3Hanul: "OyHknun”

133 [ToBTOpeHme, 0600IIEHNE,
cucreMaru3anus 3HaHui: "Oyukuun"

134 Wrorosas koHTposbHAsA paboTa

135 HroroBast koHTpoOIBHAS paboTa

136 [ToBTOpenwue, o000mIEeHNE,

CHCTeMaTHU3allus 3HaHU!
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OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

136

10
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBLHOM [TIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsieMble peAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBePsIeMOro .
00pa3oBaTeILHOM NPOrpaMMbI CpeIHero oo0uero o0pa3oBanus
pe3yJabTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTb HOHATHAMHU: pPALMOHAIBHOE U JEUCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAs U JIECATUYHAs APOOb, IPOLIEHTHI
12 Bbmonuare  apudmernyeckue — onepauMd € palUMOHAIBHBIMU U
' JeHCTBUTENIbHBIMH YU CIIaAMU
13 BbInonHATE NpuOAMKEHHbBIE BBIYMCICHUS, UCIIOJB3YsI IPABUIIa OKPYTIICHUS,
' JieNaTh MPUKUAKY U OLICHKY pe3yJbTaTa BEIYUCICHUI
OnepupoBaTh MOHATHSMM: CTENEHb C IEJIBIM I10Ka3aTejeM, CTaHAapTHas
14 dopMa 3amMcu JEHCTBUTEIBHOTO 4YMCIA, KOPEHb HATypaJbHOM CTENEHH;
UCIOJIb30BaTh MOJIXOASIIYI0 (OpPMY 3alUCH ACUCTBUTEIbHBIX YHCEN Ul
pellIeHns IPaKTUUECKUX 3a/1a4 U [IPEICTAaBICHUS JTaHHBIX
OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC U TAaHT'€HC ITPOU3BOJILHOIO YIJIa;
15 UCMOJNb30BaTh  3alMCh  NPOM3BOJIBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETpHYECKHE (PyHKUIUU
2 VYpaBHEHUS U HEPABEHCTBA
OnepupoBaTh MOHATUSAMHU: TOXKJECTBO, YPAaBHEHHME, HEPABEHCTBO, LEINOE,
2.1 parmoHaIbHOE, HUPpALOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPAaBHEHHE
99 BoinonHATe IpeodpazoBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUH U peliaTh
' TPUTOHOMETPUUYECKHUE YPABHEHUS
BeimonsaTe npeoOpa3oBaHus LEIbIX, PAlMOHATIBHBIX U HPPALMOHAIBHBIX
2.3 BBIDAKEHUH M peliarb OCHOBHBIE THUIBI LEJIBIX, pPAlMOHAIBHBIX U
UppalMOHATILHBIX YPAaBHEHUN U HEPABEHCTB
24 [IpuMeHsITh ypaBHEHHUS U HEPAaBEHCTBA JJISl PELICHHs] MaTeMaTHYeCKHX
' 3aj1a4 M 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U peabHOU )KU3HU
MogenupoBaTh peanbHble CHUTyallUM Ha s3bIKE airedpbl, COCTaBIISATh
2.5 BBIPAXCHMS, YPaBHEHHUs, HEPABEHCTBA 110 YCIOBUIO 3aJadd, MCCIEA0BaTh
MOCTPOCHHBIE MOJIENIN C MCIIOJIb30BaHUEM arrapara anreopbl
3 OyHKIMK U TpaPuKu
31 OnepupoBaTh NOHATUAMU: PYHKIIHS, CIIOCOOBI 3aJaHUsI QYHKIIMH, 00JIacTh

ONpEIeTICeHNsT W MHOXECTBO 3HaueHMH (QyHKIMH, TpaduK GYHKIHUH,
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B3aUMHO OOpaTHbIC (DYHKIIUN

OnepupoBaTb MNOHATUSMH: YETHOCTh W HEYCTHOCTb (DYHKLWH, HYIU

32 (GyHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonw3oBarh rpaduku GyHKIMHA 715 pelieHNs YpaBHEHUN
34 Crtpoutsb 1 unTaTh rpaduKu JIMHEHHOHN (PyHKIMH, KBaApaTHUHON (HYHKIINH,
CTETICHHOH ()YHKITHH C IEJIBIM TTOKa3aTelleM
Ucnonb3oBate rpadukd (QyHKUOUN Ui WCCIIEAOBAaHUS TPOLIECCOB U
3.5 3aBUCHUMOCTEH MpH pPELICHUH 3aJady M3 JPYruX Y4eOHBIX MIPEIMETOB U
peaIbHOM KU3HHU, BBIPAXKATh (POPMYJIaMU 3aBHCUMOCTH MEXIY BETUINHAMEI
4 Havana marematnyeckoro anaimsa
41 OnepupoBaTh MOHATHSIMHU: TOCIEIOBATEIBHOCT, apuUpMETHUYECKasT U
' reoMeTpuyecKas Iporpeccuu
42 OnepupoBaTh MOHATHSIMU: OECKOHEYHO YOBIBAIOIasi TreoOMeTpUYecKast
' Mporpeccusi, cyMmma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUIECKON TIPOTPECCHU
4.3 3amaBaTh MOCIEN0BATEILHOCTH PA3IMYHBIMU CIIOCO0aMHU
44 Hcnonp3oBaTe  CBOMCTBA MOCIENOBATENBHOCTEH W MPOTPECCHil A
' pelIeHUs pealbHbIX 3a7a4 MPUKJIAJIHOTO XapaKTepa
5 MHosxecTBa 1 JIOTHKA
5.1 OrnepupoBath MOHATUSIMH: MHOKECTBO, OIl€palliy HaJl MHOKECTBAMHU
Hcrnonb30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJis — ONHCaHUs
5.2 pEATbHBIX TIPOIECCOB U SIBJICHUM, MPU PEIICHUU 33134 U3 IPYTHX YIeOHBIX
MIPEIMETOB
53 OnepupoBaTh  TMOHATHSAMHU:  ONpENEICHHWE,  Teopema,  CIEACTBUE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NPOBEPsIEMOro .
o0pa3oBaTeIbHOI MPOrPaMMBbI CpeIHero 0011ero 00pa3oBaHus
pe3yJbTaTa
1 Uucna 1 BEIYUCIICHUS
OnepupoBaTh MOHATHIMH: HATypalbHOE, IEJI0€ YHWCIIO; HCIOIh30BaTh
11 MPU3HAKK JETUMOCTH IENbIX YHCEeNT, Pa3joKEHHUE YHUCIa Ha MPOCThIC
MHOKHTEH JUTS PEIICHUS 3a/1a9
12 OnepupoBaTh MOHATHEM: CTETICHb C PAIMOHATFHBIM TTOKa3aTeIeM
13 OnepupoBaTh MOHATHSIMH: JIOTAPU(PM YHCIIA, JCCITHIYHBIC W HATYpaIbHBIC
' JorapumMbl
2 VYpaBHEHHS U HEPABEHCTBA
2.1 [TpumeHsTH CBOWCTBA CTENEHH Ui TpeoOpa3oBaHUS  BBIPAKECHHIA,
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OICpHUPOBATH TIOHATHUAMU: IMOKA3ATCIBHOC YPABHCHUC W HCPABCHCTBO,
peiiaTb OCHOBHBIC THIILI ITIOKa3aTCIbHBIX ypaBHCHI/Iﬁ 1 HCPAaBCHCTB

BoinonusaTe mpeoOpa3oBaHUs BBIPAKEHUH, COJEpXKAIIUX JOrapudMel;

2.2 OTIEpPUPOBATH TMOHATUSAMU: JIOTApU(MHUUECKOE ypaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JOTapU(PMHUUECKUX YPaBHEHUHN U HEPABEHCTB
2.3 HaxoauTs pemienus npocTelmx TPUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHIATUSMU: CUCTEMA JIMHEHMHBIX YPABHEHHUN U €€ PEIICHHUE;
24 HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH AJIsl peLICHUS MPAKTUYECKUX
3a1a4
55 Haxoauts perienust npocTeHINX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
' ypaBHCHHI U HEPABEHCTB
MopenupoBaTh peaibHble CHTYyalluUd Ha SI3bIKE anreOpbl, COCTABIATh
2.6 BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA M CUCTEMBI IO YCJIOBMIO 33JayH,
MCCIIEI0BATh MOCTPOSHHBIE MOJICNIN C UCTIOIH30BAHUEM alllapaTa areOpbl
3 OyHKIMH U TpaPUKu
OnepupoBarh MOHATUSAMH: TepHOAWYECKass (DYHKIUSA, MPOMEKYTKH
31 MOHOTOHHOCTH (PYHKLHH, TOYKH SKCTpemMyMmMa (QyHKUHUU, HAuOoIbllee M
' HauMeHblllee 3HaueHus (PYHKIMU Ha MPOMEXKYTKE; HCIOIb30BaTh UX IS
uccienoBaHus QYHKIMH, 3aJaHHOU IrpadrkoM
OmnepupoBaTh NOHATHAMH: TPAPUKH MOKA3aTEIbHOH, JOTapUPMHUUECKON H
3.2 TPUTOHOMETPUUECKUX (PYHKLIMN; u300paxarb HX Ha KOOPAMHATHOMN
IJIOCKOCTH M UCIIOJIB30BATh ISl PEIICHUS YPAaBHEHUH U HEPABEHCTB
33 N300pakaTh Ha KOOPIMHATHOM MJIIOCKOCTH TpaUKK JTUHEHHBIX YpaBHEHUN
' Y UCHOJIb30BaTh UX AJIS PELICHUS] CUCTEMbI IMHEHHBIX YpaBHEHUM
3.4 Ucnonp3oBate rpaduku (QYHKUMH U1 WCCIIEAOBAaHUS TPOLIECCOB U
' 3aBUCHUMOCTEHN U3 APYruX y4eOHBIX AUCLIUIIINH
4 Havana marematudeckoro aHanmsa
OnepupoBaTh NOHATUSMU: HETMPEPhIBHAS (DYHKIIHS, TPOU3BOIHAS QYHKIIUU;
4.1 UCIOJIb30BATh F€OMETPUUECKUN U (PU3MYECKHH CMBICT MPOM3BOIHOM IS
peleHus 3a1a4
40 Haxomute  mpousBOAHBIE  SJ€MEHTApHBIX  (YHKUWH,  BBIYMCIATH
' MIPOU3BO/IHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (DYHKIIUH
Hcnonp30oBaTh  NMPOM3BOAHYIO  JUI  HCCIEAOBaHMA  (QYHKIMM  Ha
4.3 MOHOTOHHOCTh U 3KCTPEMYMBI, NPUMEHATh PE3yJIbTaThl HCCIEIOBAHUS K
MTOCTPOCHUIO TpapUKOB
44 Hcnonb30BaTh MPOM3BOAHYIO U HAXOXACHUS HAWIYYIIEro peuieHus B
' MPUKIIAJHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKHX, 3a1auax
45 OnepupoBaTh MOHATHUSAMHU: TepBOOOpa3Hass M MHTErpajg; IOHUMATh
' reOMEeTPUUECKUI 1 (PU3NYECKHI CMBICI HHTErpaja
46 HaxonuTe nepBooOpa3Hbie 2JIEMEHTApHBIX (YHKIUN, BBIYUCISTH HHTETpal

o gopmyne Hototona — Jleitbnuia
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4.7

Pemrate MPUKJIAAHBIC 3a/1a4l, B TOM YHCJIC CONUAJIBHO-3KOHOMUYCCKOTO U
(GU3NYIECKOTo XapakTepa, CpeJACTBAMI MaTEMAaTUIECKOTO aHaIh3a
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HHPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

Kon
1 Hucna u BEIYKMCIICHUS
Panmonanbhple  uyucina.  OOBIKHOBEHHBIE M JIECSATUYHBIE  JIpOOM, IPOLIEHTHI,
11 OeCcKOHEUHbIE MepUoInYecKre Ipodu. ApudmMeTnuecKue onepanuu ¢ panuoHaIbHBIMU
' YHCIaMHU, IPeoOpa30BaHMs YUCIOBBIX BhIpakeHui. [Ipumenenne apo0eit 1 mpoIeHToB
JUISL pellieHus IPUKIIAIHbIX 3a/1a4 U3 pa3IU4HbIX OTpaciiel 3HaHUN U peasIbHOM JKU3HU
JlelicTBUTEnbHBIE Yynciia. PalinoHanbHble U MppaLlMOHANIbHbIE Yiciaa. ApupMeTndecKue
12 | omnepauuu c AeHCTBUTEIbHBIMU 4YuciIaMu. [IpuGinKEHHbIE BBIYUCIEHUS, IpaBUiIa
OKpYIJICHUS, IPUKU]IKA U OLIEHKA Pe3yJIbTaTa BBIYUCICHUN
Crenens ¢ menbiM nokasareneM. CtannapTtHas (opma 3arucu J1eHCTBUTEIBHOTO YUCIIA.
1.3 | Hcnonb3oBanue noaxoasmeil GopMel 3amucu IEHCTBUTENBHBIX YUCEN M peIleHUs
MIPaKTUYECKUX 3a]a4 U PEJCTaBICHUS JaHHBIX
14 Apudmernueckuii KOpeHb HATypalbHOH cremeHu. [leiicTBus ¢ apudMeTHIeCKUMU
' KOPHSMH HaTypaJIbHOU CTEIICHU
15 CuHyc, KOCHHYC UM TaHIE€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, AapKKOCHHYC,
apKTaHI€HC YMCJIOBOI0 apryMeHTa
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 ToxmecTBa U TOXKIECTBEHHBIE TTPEOOPA30OBAHNUS
29 [IpeoOpa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHUl. OCHOBHBIE TPUTOHOMETPHUYECKHE
' opMyJIBI
53 VYpaBHeHHe, KOpeHb YypaBHEHHUs. HepaBeHCTBO, pellleHME HEpaBeHCTBA. MeTon
MHTEPBAJIOB
2.4 | Pemenue 1enbix U ApoOHO-PAIIMOHANBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemenne nppanoHanbHBIX YpaBHEHUN M HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUYECKUX YpPaBHEHUI
57 [IpumeHneHne ypaBHEHUI 1 HEPABEHCTB K PEHICHUIO MAaTEMaTHYECKUX 3a]1a4 U 3aja4 U3
' pa3nuyHbIX 00JacTeil HayKH U pealbHOM KU3HU
3 OyHKIMH U TpaPUKU
31 OyHkius, cnocoObl 3anaHus ¢yHkuuu. I'paduk QyHkinuu. B3anMHO 0oOpaTHBIE
' GbyHKIN
39 OOnactp ompeneneHuss M MHOXECTBO 3HaueHW Qynkuuu. Hymn Qyskuumm.
' [TpomexyTKH 3HaKONOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKLIUU
3.3 Crenennas GyHKIIMS ¢ HATypaJdbHBIM U LIETBIM MOKa3aTeiaeM. E¢ cBolicTBa U rpaduk.
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CgoiicTBa 1 rpadK KOpHS N-0i CTENEHU
34 TpuroHomerpuyeckas OKpPYXKHOCTb, OINpPENEIEHUE TPUTOHOMETPUYECKHX (DYyHKIMIA
' YHCJIOBOTO apryMEHTa
4 Hauana maremaTnueckoro aHaausa
41 [locnenoBatenbHOCTH,  CIIOCOOBI  3aJaHMsl  IMOCJTENOBAaTEIbHOCTEH. MOHOTOHHBIE
' TIOCIIEI0BATEBHOCTH
Apudmerndeckass U reomerpuueckas Iporpeccuu. beckoHeyHo —yObiBaromias
4p | TEOMETpUUECKas MpOrpeccus. Cymma OeckOHEYHO YOBIBaIOLIEH TreoMeTpUYecKon
' nporpeccuu. Popmyna CIOXKHBIX MPOIEHTOB. lcmonb30Banue mporpeccuu uis
pelLeHHs pealbHbIX 3a7a4 PUKIAJHOIO XapaKTepa
5 MHo:xecTBa U J10ruKa
MHuoxecTBo, omepaluu  Haja MHOXecTBaMu. [lmarpammbl  Oiinepa — Benna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO —ammapara JUisi OINUCAHUS  PeabHBIX
IPOIIECCOB U SIBICHUH, IPY PELICHUH 3a/1a4 U3 IPYTUX YIEOHBIX MTPEAMETOB
5.2 Ornpenenenne, TeopeMa, CIeICTBUE, T0KA3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COJlepPKAHUS
1 Yucna ¥ BBIYUCICHUS
11 Harypanbable u nemnsle yncna. [Ipu3Haku JeTUMOCTH LENbIX YHUCeN
1.2 CrerneHb ¢ pallMoHalIbHBIM MOKa3aTeneM. CBOMCTBA CTEIIEHU
13 Jlorapudm uncna. JlecsiTUUHBIE U HATYpaJIbHbBIE JOrapU(OMBbI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKeHUH, ColepKaIluX JorapudmMsbl
2.2 [IpeoOpazoBaHne BEIpaKEHNN, COIEPIKAIINX CTETICHU C PallMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpuMepbI TPUTOHOMETPUYECKHX HEPABEHCTB
2.4 [Toka3zaTenbHBIC YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEPABEHCTBA
26 CucTeMbl TMHEWHBIX YpaBHEHUH. PemeHne mpukiiaHbIX 3a/1a4 ¢ TTOMOIIBIO CHCTEMBI
' JIMHEUHBIX YPAaBHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHHUH U HEPABEHCTB
28 [IpuMeHeHne ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHNUI0 MAaTEeMaTHUECKUX 3a1a4
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIaCTe! HAYKU U peaslbHOW KU3HU
3 OyHKIHH U TpaPuKu
Oyukuus. Ilepuonuyeckue ¢yHkiuu. I[IpomMexyTku MOHOTOHHOCTH (YHKIUU.
3.1 MakcumymMbl U MHUHUMYMBI (yHKIuM. HauOomnbllee M HauMeHblee 3HAUYEHUE
(GYHKLINN Ha TPOMEKYTKE
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3.2 Tpuronomerpuueckue PyHKIIUN, ©X CBOWCTBA U TpaduKu
3.3 [Toka3zarenbHas U JorapupmMuuecKas GyHKIUHU, UX CBOWCTBA U Tpaduku
3.4 Hcnons3zoBanne rpagukoB GyHKIMHA 1S peIICHUST YPABHEHUH W TUHEHHBIX CUCTEM
Hcnonp3oBanue rpagukoB (GyHKIMNA I UCCIETOBAaHMS MTPOILIECCOB M 3aBUCHUMOCTEH,
3.5 KOTOpbI€ BO3HUKAIOT NpPU PEUICHUH 3aJa4 U3 JAPYruX Yy4eOHBIX MpPeIMETOB U
peanbHOM KU3HU
4 Havana marematnyeckoro anaimsa
4.1 HenpepeiBable QyHKIMH. MeTOX HHTEPBAJIOB JUIs PEIICHUS] HEPABEHCTB
4.2 [IpousBognas ¢pyHkuuu. I'eomeTpudeckuii U GU3HUECKUI CMBICIT IPOU3BOHON
43 [IpousBonubie aneMeHTapHbIX GYHKIUH. DOpMybl HAXO0XKICHUS HPOU3BOIHOU
' CYMMBI, IPOU3BEICHUS U YaCTHOTO (DYHKIIUN
[IpumeHeHre TPOM3BOJHONW K HCCIEJOBAHUIO (YHKIMH Ha MOHOTOHHOCTH H
44 SKCTpeMyMbl. HaxoxaeHne HanOoJdbIIero U HAaWUMEHBIETO 3HaYeHHs (QYHKIMH Ha
OTpe3Ke
[IpumeHeHne MpOU3BOIHON ISl HAXOXKACHHS HAWTYYILIETO PEIICHUS B IPUKIIATHBIX
4.5 3agavax, Uil OIpENeNIeHUus CKOPOCTH Ipollecca, 3aJaHHOro (opMyaod Wid
rpadukoM
4.6 [TepBooOpasnas. Tabnuiia mepBooOpa3HBIX
47 WuTterpan, ero reoMmeTpudeckuii U GU3NIECKUil cMbICT. Berancienne naTerpana mo

dbopmyne Hetotona — JleitOnuna
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IHPOBEPSAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJLHOM
ITPOI'PAMMBbI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemblie TPpeOOBaHMS K NIPeIMETHBIM Pe3yJIbTAaTaM 0CBOEHHS
NpoBePsSIEMOro OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMBbI CpPeIHEro 0011ero
TpeOOBaHUsA o0pa3oBaHusi

BnaaeHHe MCTOAaMHM JOKa3aTC/IbCTB, AJITrOpUTMaMu pPCHIICHHUA 3a1a4,
yMeHHe (QOpPMYyIUPOBaTh M ONEPUPOBATh MOHATHUSAMHU: OIpe/eICHHE,
akcuoma, TeopeMma, CIEACTBHE, CBOMICTBO, IpPU3HAK, J10KA3aTEIbCTBO,
paBHOCHUIIbHBIE (DOPMYIHPOBKHU; MPUMEHATh UX; yMEHHE (OPMYIHUPOBATH
oOpaTHO€ M IPOTUBOIMOJIOKHOE YTBEPXKIECHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HKCIIOJIb30BaTh METOJ] MAaTeMaTH4YeCKOW HWHAYKIUU;
IMPOBOAWUTE AOKA3aTCIbHBIC PACCYXXIACHHUA IPHU PCIICHUN 3aJia4d, OLCHUBATH
1 JIOTUYECKYI0  TPAaBUIBHOCTh  PACCYXKICHHM; yMEHHE ONEpUpPOBATH
MOHATUAMU: MHOXKECTBO, IMOAMHOKCCTBO, OIICpAllMM HAaA MHOXCCTBAMU,
YMEHHE HCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juisd
OIMMCaHus p€ajIbHBIX IPOLECCOB U SIBJICHUU U IIpu pCHICHUMA 3a1a4, B TOM
YHCclie U3 JIPYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBA3HBIN Tpad, 1epeBo, MUK, rpad Ha MIIOCKOCTH; YMEHHE 33/1aBaTh
Y OMHCHIBAThH Tpadbl pa3IMUHBIMH CIIOCOOAMU; UCTIOIB30BaTh Tpadbl MpH

pelieHuu 3a1a4

YMeHue onepupoBaTh MOHITHSIMH: HATypaJlbHOE YHUCIIO, IEJI0e YHCIIO,
CTEMEeHb C LENbIM MoKa3aTeNeM, KOpeHb HaTypadbHOW CTENEeHH, CTETeHb C
palOHAJIbHBIM I1OKa3aTCJIeM, CTCIICHb C HeﬁCTBHTeHBHBIM II0Ka3aTclIeEM,
morapudM dHCIa, CUHYC, KOCHHYC W TAHTE€HC MPOU3BOJIHLHOTO YHCTIA,
OCTaTOK IO MOJIYJIO, PAalMOHATIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHO)KE€CTBAa HATypajbHBIX, II€NbIX, pAIlMOHATbHBIX, JIEHCTBUTEIBHBIX
2 YHUCEN;, YMEHUE MCTOIb30BaTh MPU3HAKHU JIETUMOCTH, HAUMEHBIITNN OO
JeNuTeNh W HaWMEHblee oOliee KpaTHoe, anropuTM EBkimuma mpu
pEeIICHUN 3aaa4; 3HAKOMCTBO C pa3JIMYHBIMU IMO3UIMUOHHBIMU CHUCTCMaMH
CUMCTICHHS; YMEHUE BBITIOHATH BRIYMCICHUE 3HAYCHUN U TPE00pPa30BaHUS
BBIPOXEHUI CO CTENEeHsMH M JjorapudmMamu, mpeoOpa3oBaHUsi ITPOOHO-
pallMOHaNBHBIX  BBIPOKEHUH; YMEHHUE  OMNEepUPOBATh  MOHSTHIMHU:

IoCIC10BAaTCIIBHOCTD, apI/I(i)MeTI/I‘{eCKaH nporpeccusda, TCOMETPHUYCCKAA
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nporpeccusi, OECKOHEYHO YOBIBaIOIIas IeOMEeTpUYecKas IpOrpeccus;
YMEHHUE 3a/aBaTh IIOCJIEAOBAaTEILHOCTH, B TOM YHCJIE C I[OMOLIbIO
PEKYPPEHTHBIX (POPMyYJI; YMEHUE ONEpUPOBATh MOHATHSIMU: KOMIUIEKCHOE
YHUCJIO, CONPSUKCHHBIE KOMIUIEKCHBIE 4YHMCIA, MOJYJIb M  apryMEHT
KOMIUIEKCHOTO ~ yHcia, (GopMa  3alucd  KOMIUIEKCHBIX  YHCEN
(reoMeTpuyeckas, TpPUTOHOMETpUYECKas M ajredpanueckas); YMETb
IIPOU3BOUTh apU(PMETHUECKUE JAEHCTBUS C KOMILJIEKCHBIMH YHCIIaMU;
IIPUBOAUTH IIPUMEPHI MCIIOJIb30BAHMUS KOMIIJIEKCHBIX YHMCEN; ONEpUpOBaTh
HNOHATHSMM:  MaTpuua 2x2  u  3x3, onpeaenuTeslb  MaTpULbl,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHne oOnepupoBaTh MOHATHAMU: PALMOHAIbHBIE, HPPALHOHAIBHBIC,
MOKa3aTeJIbHbIe, CTEIEHHBIC, JOrapu(MHUECKUE, TPUTOHOMETPUUECKUE
YpaBHEHUS M HEPABEHCTBA, WX CHUCTEMBI; YMEHHME OIIEPUPOBATH
MOHATUSIMHU: TOXJIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHHe, ypaBHEHHE,
HEPABEHCTBO, CHUCTEMa YPAaBHEHUHW M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME peularb YpPaBHEHHS,
HEPABEHCTBA W CHCTEMBl C IIOMOLIBIO Pa3JIMYHBIX IPUEMOB; pPEIIATh
YpaBHEHUs, HEPABEHCTBA M CHCTEMBl C I1ApaMETpPOM; IIPUMEHSATH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Ul PEUICHUS MaTeMaTU4EeCKUX

3aia4 " 3aa4 U3 pa3JInIHbIX obOmacrei HAayKHU U peanLHoﬁ KU3HU

YMeHue omnepupoBaTh HOHATHUSAMM: (DYHKIUS, YCTHOCTb (DYHKIUH,
MEePUOJUYHOCTh (YHKIUH, OTPAHUYEHHOCTh (PYHKUIMH, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (yHKIUHM, HauOoJblllee W HAaUMEHbIIee 3HAUYEHUS
(GYHKIIMM HAa IPOMEXKYTKEe, HempepbiBHAs (YHKIUS, aCUMITOTHI rpaduka
¢GyHKIMH, TiepBas U BTOpas NMPOU3BOAHAS (DYHKIMH, F€OMETPUYECKUN U
¢u3nuecKkuii CMBICI TPOM3BOAHOM, MEpBOOOpa3Has, OIpeIeICHHbII
UHTErpaj; yMEHHE HaxOJUTh AaCUMOTOTHl rpaduka (YyHKIHMH; yMEHHE
BBIUUCIATh  MPOM3BOAHBIE  CYMMBI, IPOU3BEJEHUS, YaCTHOTO U
KOMIO3ULMHU (YHKIMHA, HAXOAWUTh YpaBHEHHME KacaTelbHOM K rpaduky
(GyHKIMM; yMEHHE HaXOJIWUThb IPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHUE HCIOIb30BaTh MPOU3BOAHYIO Ui HCCIEAOBaHUS (DYHKIIHIA,
HaxXOJUTh HauOOJbIIME M HAUMEHbIIME 3HAYeHUsS (QYHKIUH; CTPOUTH
rpaduKd MHOTOWJIEHOB C HCIIOJIb30BaHUEM armnapaTa MaTeMaTH4ecKoro
aHaJIM3a; TNPUMEHATh MPOU3BOJHYIO JJIs HAXOXKICHWS HAWIYy4ILEro

peuicHrd B IPUKIAAHBIX, B TOM YHCIIC COHHUAJIBHO-3KOHOMHUUYCCKHX U

54




(bU3MYECKUX 3a7a4ax; HaXOAUTh IUIONMIAIA U 00BbEMBI GUTYP C TTOMOIIBIO
I/IHTeraJ'Ia; HpI/IBOIII/ITB HpI/IMepBI MATEMATHUYCCKOI'O MOI[GJII/IpOBaHI/Iﬁ C

NoMOIIbI0 T hepeHInANTBHBIX YpaBHEHUH

YMeHne onepupoBaTh MOHATUAMHU: Tpaduk GyHKIHH, oOpaTHas (YHKIIHS,
KoMNo3uuusi (QyHKIUH, JIuHEHHAas GyHKUWSA, KBaapaTudyHas (QYHKLHS,
pauMoHanpHass (QYHKLUUSA, CTerneHHass (QYHKLIUSA, TPUTOHOMETpUYECKHE
¢GbyHKIMM, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, IOKa3aTelbHas U
norapupmuyueckas (QyHKIMH; YMEHHE CTPOUTh TIpadUKud HU3YyYCHHbIX
GyHKUMH,  BBINOJHATH  mpeoOpasoBaHust  rpadgukoB  (yHKIHH,
UCIOJb30BATh TPaQUKU JUIsl U3Y4YEHUS MPOLIECCOB U 3aBUCUMOCTEH, Ipu
pelieHnH 3a7ad W3 APYruX Y4eOHBIX MPEAMETOB W 3a/1a4 M3 peabHOU
KHU3HHM; BbIpaXaTb (OpMyJIaMHU 3aBUCHUMOCTH MEXJIy BEJINYMHAMU;
WCIIOJIBb30BaTh CBOWCTBA M TpaduKu (YHKUUH JUIS pPEeIICHHUs YpaBHEHHIA,
HEpaBEHCTB U 3ajJjauy C IapameTpaMy; H300pakaTb Ha KOOPIMHATHOM

IIJTIOCKOCTH MHOXKECTBA peH_IeHI/Iﬁ ypaBHCHI/Iﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbBIX TUIOB (B TOM YHCIE Ha
IPOLEHTHI, JOJM U YacTH, HA JABMKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJOrH, 3aJjaud U3 00JIACTH YNpPaBJICHUS JIMYHBIMU U CEMEMHBIMU
(uHaHCaMM); COCTaBIATb BBIPAKEHMsI, YpaBHEHMs, HEPABEHCTBA M MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HCCIENOBATh IOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBJIONOAOOHOCTh pPE3ylIbTAaTOB, YMEHHME MOJIEINPOBATh
peanbHble CUTyallMd Ha $3bIKE MAaTEMATHKH; COCTaBIIATH BBIPAKECHMS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4H, UCCIIEI0BATh
IIOCTPOEHHBIE ~ MOJEIM C  MCIOJb30BAaHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH ITOIYYEHHBIN PE3YJIbTAT

YMeHue onepupoBaTh MOHATHUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJblllee U HaMMEHbIIee 3HAYEHUs, pa3Max, JUCIEPCUs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTh, UHTEPIPETHPOBATH
nH(pOpMaIMIo, MPEACTABICHHYIO B TaOJIMIIax, HAa JUarpaMmmax, rpadukax,
OTPaXXAIOIIYI0 CBOMCTBA pealibHbIX MPOLECCOB U SBIIEHUH; MPEACTABIATh
uHbOpMAlMI0O C TOMOUIbI0 TalNWI] M  JMarpaMM; HCCIIEJOBaTh
CTaTUCTUYECKUE JlaHHble, B TOM YHCJIE C MPUMEHEHUEM TIpapuuecKux
METOIOB U 3JIEKTPOHHBIX CPENICTB; rpa)uuecKu UCCIe0BaTh COBMECTHBIE

Ha6J'IIO,Z[CHI/ISI C IOMOIIBIO AUarpamMm pacCCUuBaHUusd U JIMHEHHOM perpeccun

YMeHHne omnepupoBaTh NOHATHUSMH: CIYYalHBIA OIBIT W CIy4dalHOE
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COOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TpapUuecKuX METOAOB; NPUMEHSTH
(bOpMyIIBl CIOKEHHS M YMHOXKCHHS BEPOSTHOCTEH, (OpMYIly IOIHON
BepOSATHOCTH, Gopmyny bepHymnu, komOuHATOpHBIE (akThl U (HOPMYIIHI;
OLICHMBAaTh BEPOSATHOCTU pEANbHBIX COOBITHIl; YMEHHE OIEpUpPOBATh
MOHATUSIMH:  CIIydaiiHash BEJNWYHMHA, paclpeleieHue BEpOSTHOCTEH,
MaTeMaTU4ecKoe OXXUAAaHUe, IUCIEPCUsl W CTaHAAPTHOE OTKJIOHEHHE
CIy4JalHOW  BEJIMYHMHBI, (YHKIMM paclupeieleHuss W  IJIOTHOCTH
PaBHOMEPHOTO, NOKA3aTEIbHOI0 1 HOPMAJIBHOT'O pacIpeeeHuil; yMeHHe
UCIIOJIB30BAaTh CBOIMCTBA M3YYEHHBIX paclpe/esIeHHH ISl peleHus 3a/1a4;
3HaKOMCTBO C MOHATHSMH: 3aKOH OOJIBIIMX YHCEN, METOJBI BHIOOPOYHBIX
UCCIICIOBaHHI; yMEHHE TMPHBOAUTH MPUMEPHl TPOSBICHUS 3aKOHA
OOJNBIINX YHCEN B TPUPOAHBIX W OOIIECTBEHHBIX SIBICHHUAX; YMEHHUE
OIIEpUPOBATH TMOHATHSIMHU: COYETaHHE, MEPECTAHOBKA, YUCIO COYCTAHWH,
YHCIO  TEePecTaHoBOK; OwHoM  HploTOHA; yMeHHWE  NPUMEHATH
KOMOMHATOpHBIE (DaKThl U PACCYKICHUS Ul PELICHUs 3a/a4; OI[CHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJEIH U

MHTEPIIPETUPOBATH ITOIYYEHHBIN PE3YJIBTAT

YMeHue onepupoBaTh MOHSATUAMM: TOYKa, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIYY, BEJIMUMHA YIJIa, INIOCKUHM YIrOJl, ABYTPAHHBIN
YTOJI, TPEXTPAHHBIA YTOJI, CKPEIIMBAIOIIUECS TIPSIMBIE, apAJIIEIHbHOCTh U
MEPIIEHAUKYISAPHOCTD TPSAMBIX U IUIOCKOCTEH, YrOJ MEXAY MNPSIMBbIMU,
Yrojl MEXAy MNpsIMOM M IUIOCKOCTBIO, YroJd MEXKIYy IIOCKOCTSIMHU,
pacCcTossHUE OT TOYKH JIO IUIOCKOCTH, PACCTOSHUE MEXAY IPSIMBIMU,
pacCTOSIHUE MEXAY IIOCKOCTSIMU;, YMEHHE HCHOJIb30BAaTh MPHU PEUICHUU
3a/a4 U3y4yeHHbIe (PAKThl U TEOpPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MATEMAaTHUYECKHE
MOJENIM C TMOMOIIBID TIE€OMETPUYECKUX TMOHATUA M BEJIMYMH, pELIaTh

CBA3aHHLIC C HUMH NPAKTUYCCKUE 3a1aun

10

YMeHue onepupoBarh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHL,
MHOTOIPaHHUK, MPAaBUJIbHBI MHOTOTPAHHUK, CEYEHHWE MHOTOTPAHHUKA,
KyO, mapajjenenumnes, MNpu3Ma, NUpaMuia, (Gurypa U TOBEPXHOCTh
BpallleHHs], IMIUHIpP, KOHYyc, map, chepa, miomans cdepsl, IMIOMIATL
MOBEPXHOCTH NHUPAMHUJBI, MPHU3MbI, KOHYyca, LHWJIMHApa, o0BEM KyoOa,

MPSIMOYTOJIBHOTO MapajuleNieNIAIela, MUpPaMUIbl, TPU3MBL, LHJIUHJPA,

56




KOHYyCa, IIapa, pa3BEpTKa IOBEPXHOCTH, CEYECHHUS KOHyca W IMJIMHApA,
napajulelbHble OCH WM OCHOBaHMIO, CEUYEHHE Ilapa, IUIOCKOCTb,
Kacaomascs cdeppl, LWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKa, M300pakaTh MHOTOTPAaHHUKH, (UTYPBI U TIOBEPXHOCTHU
BpAIICHUS, UX CEYCHUS, B TOM YHCIIE C MOMOIIBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSITh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bOopMyIHpPOBATH ONpPENCIICHUS U3Y4aeMbIX (PUTYp, BBIIBUTATh THIIOTE3BI O
CBOMCTBaX M NpPU3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIN
OlpoBepraTb HWX; YyMEHUE MPOBOAUTH Kiaccuukanuoo ¢Guryp 1o
pa3UYHBIM TIPU3HAKaM, BBIIOJIHATH HEOOXOJMMBIE JIOMOJHUTEIbHBIC

MTOCTPOESHHUSI

11

YMeHue onepupoBaTh MOHATHSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeNIbHBIA MMEPEHOC, CHMMETPHS HA IIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeodpazoBaHue MOA0OMs, T™OMO0OHBIE (UTYPBI; yMEHUE
pacro3HaBaTh paBHBIC W TOJOOHBIC (DUTYPHI, B TOM YHCJIC B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpPE; UCIIOJIb30BaTh FEOMETPHUCCKUE OTHOIICHUS TTPH
pelIeHnr 3a/iad; HaXOJWTh T€OMETPUYCCKHE BEIUYHHBI (JJTMHA, YTOJI,
IUIOIIA/b, 00BEM) NIPU PEUICHUU 3ajad U3 JAPYTHX YYeOHBIX MPEIMETOB U
W3 peajbHOW J>KW3HHM, YMEHHE BBIYHCISATH T'C€OMETPHYCCKHUE BEIIMIMHBI
(nmuHA, yroiy, TMIOMIAAh, OO0BEM, IUIOMIAb TOBEPXHOCTH), HCIOIB3YS
M3Y4YCHHBIE (DOPMYITBI M METOJbI, B TOM YHCIIE: IUIOMAh IMOBEPXHOCTH
MUpaMHIbI, IPU3MBI, KOHYCa, UIUHAPA, TUIOMaas chepbl; 00bEM Kyda,
MPSMOYTOJIBHOTO TIapaJUIeNienuIe/a, MUPAMUAJGI, TPHU3MBI, ITWIHH]IPA,

KOHYCa, Il1apa; YMEHNE HaXOAUTh OTHOLIEHHE 0O0bEMOB OJOOHBIX (HUTYD

12

YMmenue OIICpHUPOBATH TOHATUAMU: NPAMOYIOJIbHAA CHUCTEMA KOOpPAUWHAT,
BCKTOP, KOOpAWMHATBI TOYKH, KOOPAHWHATBI BEKTOpA, CyMMa BCKTOPOB,
NMPOU3BCACHUC BCKTOpAa HaA YHUCIO, PA3JIOKCHUC BCKTOpa II0 6a31/Icy,
CKaJIIpHOC IIPOM3BCIACHUC, BCKTOPHOC IIPOM3BCACHUC, YIoJd MCKIAY
BCKTOpaMH; YMCHHUC HCIIOJIb30BATH BCKTOpHBIfI n KOOpI[I/IHaTHBII\/Il MCTO

IJIg pCICHUS TCOMETPUUCCKUX 3adaY U 3ala4 APYyTrux y‘-Ie6HBIX npeaMETOB

13

VYMmenune BBI6HpaTB HOJIXOJISIH_[I/Iﬁ MCTOJ AJid pCIICHUA 3ala4i; IOHUMAaHUC
3HAYUMOCTU MATEMATUKHW B MU3YUCHHUH TMPUPOJHBIX H O6HIGCTBCHHI)IX
IponecCoB U HBHCHHﬁ; YMCHHC pacClioO3HaBaTb TIIPOABJIICHUC 3aKOHOB
MaT€MaTUuKN B UCKYCCTBC, YMCHUC MMPHUBOJUTH ITPUMEPBI MAaTEMATUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaTeMaTUYECKON HAyKU
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HEPEYEHbDb DJIEMEHTOB COAEPKAHUS, TIPOBEPAEMbBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMeHT COIePKAHMS
1 Yucna ¥ BEIYUCICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky AeIMMOCTH HENBIX YHCeT
19 Pammonanbupie  uncna. OOBIKHOBEHHBIE UM JIECATHYHBIC JIPOOW, TPOLICHTHI,
' OCCKOHEYHBIC TIEPHOIUYECKUE APOOH
13 Apudmernieckuil KOpeHb HaTypaidbHOU creneHu. [leiicTBus ¢ apudmernyeckumu
' KOPHSIMH HaTypaJbHOW CTETIEHH
14 Crenens ¢ nenbiM nokaszareneM. CTeneHb ¢ pallMOHAIbHBIM NoKa3areneM. CBoiicTBa
' CTEeIeHH
15 CuHyc, KOCHMHYC M TaHT€HC 4YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTE€HC YUCIIOBOTO apryMEHTa
1.6 Jlorapu¢m yucina. JlecaTHUHBIC U HATYPAIbHBIE JTOTapUPMBI
JlefictBuTenbHbIE YnCla.  ApUPMETHYECKHE ONepalud C  JICWCTBUTEIbHBIMH
17 yucnamu. [IpuOamKkeHHble BBIYUCICHHUS, IPABUIa OKPYTJICHNUS, TPUKU/IKA U OL[CHKA
pe3yJibTaTa BEIYUCIEHUN
1.8 [IpeoOpa3oBaHue BeIpakeHUI
19 KomriekcHbie urcna
2 VpaBHEHUS 1 HEPABEHCTBA
21 Llesbie 1 APOOHO-pAIIMOHATIBHBIE YPABHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 Tpuronomerpuueckre ypaBHEHUS
24 IToka3zaTenbHble U JIorapupMuyeckre ypaBHEeHHS
2.5 Lenbie u poOHO-palOHATIbHBIE HEPABEHCTBA
2.6 HppannoHanbHble HEpaBEHCTBA
2.7 IToka3zarenbHble U JIorapupMuyeckre HepaBeHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
29 CucTeMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
211 Marpuiia cucteMbl THHEHHBIX ypaBHeHUH. OnpeaenuTenb MaTpULIbI
3 OyHkIMK U rpaduKu
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OyHK1UA, cnocoObl 3amaHus GyHkiuu. ['paduk ¢yHkimu. BzammHO 0oOpaTHBIC

3 ¢ynkuuu. YetHble 1 HeueTHbIE pyHKUMU. [leproanueckue GyHKINU
OOnacte ompeneneHuss M MHOXECTBO 3HadeHuWM QyHkuuu. Hymum ¢ynkuoum.
3.2 [IpoMexxyTKu  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Maxkcumymbl U1 MUHHUMYMBbl ¢GyHKIud. HaunOomnblnee M HavMeEHbIIEe 3HAUYCHHE
(GyHKLIMU Ha IPOMEXYTKE
33 CrenenHass ¢QyHKIMS C HaTypaJbHBIM W IIENBIM IIOKa3aTeneMm. E¢ cBolicTBa
' rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0i cTeneHu
3.4 Tpuronomerpuueckre GpyHKIIUN, UX CBOWCTBA U TPadUKU
3.5 [Toka3zarenbHas U norapupmMuuecKas GyHKINHU, UX CBOWCTBA U Tpaduku
36 Touku paspeiBa. Acumnrorsl rpadukoB  ¢yHkiuit. CpoiicTBa  (YHKIIMIA,
' HETPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS 11OCIIE0BATEIbHOCTEH
3.8 Apudmernueckas u reomerpuueckas nporpeccun. @opmysa ClI0XXKHbBIX MPOLEHTOB
4 Hadana maremMaTHueckoro aHammsa
41 [TpousBoanas pynknun. [Ipon3BoaHbIE AIEMEHTAPHBIX (QYHKITHIA
[IpuMeHeHMe NTPOM3BOJHOW K MCCIEJOBAHUIO (YHKIMH Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoxieHne HanOombIIero 1 HauMEHBIIEro 3HaYeHUs (YHKLUUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Uurerpan
) MHosxecTBa 1 JIOTHKA
5.1 MHOKeCTBO, Olepaliiy HaJ MHOKeCcTBaMu. JlnarpamMmel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnucatenpHas CTATHCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 TCeomeTpust
7.1 Ourypsl Ha IIOCKOCTH
7.2 [Ipsimble ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
74 Tena 1 moBepXHOCTH BpallleHUs
7.5 KoopauHaTel U BEKTOPBI
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HOACHUTEJBHASA 3AIIMCKA

I'eomerpusi sBieTcs OJHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
oO1ero oOpa3zoBaHus, TaKk Kak 00eCIeuyrnBaeT BOZMOKHOCTh U3YUSHUS TUCHUTLTAH
€CTECTBEHHO-HAYYHOW HAIPABJIEHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO IMKJIA.
[lockonmpKky ~ JIOTWUYECKOE  MBIIIICHHE,  (GopMUpyeMoe  TpH  W3YYCHHUU
00y4aronMMuUCs MOHATUHHBIX OCHOB N'€OMETPHH, MPHU JI0KA3aTEIHCTBE TEOPEM MU
MOCTPOCHHUM LIETIOYKHU JIOTUYECKUX YTBEPKICHUM MPU PEIICHUH T€OMETPUYECKUX
3aJla4, YMEHHUE BBIIBUTaTb W OINPOBEPraTh THUIOTE3bl HEMNOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
duznyeckux 3amad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eoMeTpus» Ha yriyOoJIEeHHOM
YPOBHE — pa3BUTHE HHAMBHUIYAJIbHBIX CIHOCOOHOCTEM OOydaromuxcs MpH
M3YYCHHHM TE€OMETPHH, KaK COCTaBIISIONIEH MpeaMeTHONU obnactu «MaremaTuka u
nHpopmaTka»  uyepe3  obOecredyeHue  BO3MOXKHOCTH  MPUOOPETEHUS U
UCIIONIb30BaHUsl OoJjiee TIIyOOKMX TIE€OMETPHUYECKMX 3HaHUl U JIEWCTBHIA,
CHEU(PUYHBIX T€OMETPUU, U HEOOXOIUMBIX JJIsl YCIEITHOTO IpOo(heCCUOHATIBHOTO
o0Opa30BaHMsl, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJCHHOM YpPOBHE,
PACHIMPSIONIMMU U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJIIOTCS:

paclIMpeHne NPeiCTaBICHUS O T€OMETPUN KaK YaCTU MHUPOBOU KYJIbTYPHI U
(opMupOBaHKE OCO3HAHUS B3AUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

dbopMHpOBaHUE MPEACTABICHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIINX MATEMaTUYECKUX MOJEINAX, MO3BOJIAIOUIMX ONKCHIBAaTh W H3y4yaTh
pas3HbIE SBJIEHUS OKPYKAIOLIETO MUPA, 3HAHWE MOHATUMHOTO anmnapara 1o pasaeiry
«CtepeomeTpus» yueOHOT0 Kypca TeOMETpHH;

dbopMHpOBaHHE  yYMEHHMS  BJIAaJE€Th  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (PUTypax W WX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMyn ¥ yMEHHUE WX TPUMEHSITh, YMEHHs JIOKa3bIBaTh TEOPEMbI M HAXOIUTh
HECTaHJapTHBIE CIOCOOBI pElIeHUS 33/1aY;

(dbopMHpOBaHE YMEHUS pacliO3HaBaTh HA YEPTEkKaxX, MOACISIX U B pealbHOM
MHUpE€ MHOIOTPAaHHHMKM M Tejla BpallCHUs, KOHCTPYUPOBATb TI'€OMETPUYECKHUE
MOJIEIIH;

¢bopMHpOBaHHE NMOHWMAaHHS BO3MOXKHOCTH aKCHOMAaTHYE€CKOTO MOCTPOCHHUS
MaTeMaTUYeCKUX TEOpHi, (OPMHUPOBAHUE TMOHUMAHUS POJIM AKCUOMATHUKHA TIPU
IIPOBEACHUY PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAJAETh METOJAaMHU JOKa3aTeIbCTB U aJITOPUTMOB
pelIeHus, YMEHUS UX NPUMEHSTh, MPOBOAUTH JI0KA3aTENIbHbIE PACCYKJCHHS B
XOJI€ PEUICHUs CTEPEOMETPUYECKUX 3a1a4 U 3a1a4 C IPAKTUYECKUM COJIEPKAHUEM,
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(GopMupoBaHne TpPEACTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH
000CHOBaHUM MATEMAaTUYECKUX YTBEPKACHUM U POIM aKCHOMATUKH B TIPOBEICHUU
JNEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE U COBEPILICHCTBOBAHME MHTEIUICKTYIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEN 00yJaronuxcsi, M03HABATEILHON aKTUBHOCTH, MUCCIIEI0BATEIBCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHUS, UHTEPECa K U3YUCHUIO TEOMETPHUH;

dbopmupoBanre (HYHKIIMOHATBHOM TPaMOTHOCTH, PEJICBAHTHON T'€OMETPUU:
YMEHHsI pacro3HaBaTh MPOSBICHUS TE€OMETPUUYECKUX TMOHITHH, OOBEKTOB W
3aKOHOMEPHOCTEN B peajbHBIX KM3HEHHBIX CUTYyalUsX U MPU U3YyUYEHUU APYTHX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUSl PEATbHBIX CHUTYyalldil, HCCIIEJOBAaHMUS TOCTPOCHHBIX MOJEIIEH,
WHTEPIIPETAINN TTOTyYEHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJIEP)KATEIBLHBIMHU JIMHUAMHA y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xnaccax sBusitorcs:  «lIpsmbple M TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekToppl ©  KOOpAWUHATHI B
MIPOCTPAHCTBEY, «J|BIKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUU Ha YIIIyOJICHHOM ypoBHE 00yuyeHus B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COJIEp>KAaTelIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHHE  JIOTMUYECKUX yMEHUW  pacrlpeiensercs He TOJbKO  TI0
coJiepKaTeNIbHBIM JIMHUSM, HO U 10 TojiaM oOyueHusi. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTartaM OcBoeHUs1 DeaepanbHO paboueit
MPOTPaMMBbI, paclpeAeNCHHBIM IO ToJaM OOy4YeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4ToOBI KO BCEM OCHOBHBIM, MMPUHIIUITHATILHBIM BOIPOCAM 00yYaromuecs
oOpamiaiucb HEOAHOKPATHO. OTO  MO3BOJIIET OpPraHU30BaTh  OBJIAJCHHE
Te€OMETPUUECKUMU MOHATUSAMHI M HABBIKAMH TTOCJIEIOBATENIHO U MIOCTYMATEIBHO, C
COOJTIOICHHEM TPUHITUIIA TPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUECKUX MPEICTaBICHUN OOYJArOMIMXCS, PACIIUPSS U YIIIyOJsis
e¢, 00pazys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHU O TEOMETPUN Ha YTIyOJICHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHumanuu  O0OydeHHs, IMOCTPOEHUS
UHAVMBUIYAJbHBIX ~ 00pa3oBaTEIbHBIX IMporpamMMm, oOOeclneyuTh YriyOJICHHOE
M3y4eHHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOHKCHUIO HW3YYEHUS MAaTEMAaTUKH C
y4eToM BBIOOpa Oymymiei mpodeccun, obOecrieuynBas MPEEMCTBEHHOCTh MEKIY
0o01muM u npodeccuoHaIbHbEIM 00pa30BaHUEM.

Ha wu3yuenue yuebHOro Kypca «l'eomeTrpusy» Ha yriayOJIeHHOM YpOBHE
orBoautcst 204 waca: B 10 xiacce — 102 vaca (3 vaca B Heneno), B 11 kimacce — 102
yaca (3 yaca B HEZIeJNI0).
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COILEPKXAHUE OBYYEHUA
10 KJTACC

IIpsimblie ¥ JIOCKOCTH B NPOCTPAHCTBE

OcCHOBHbIE  TIOHSATUSI ~ CTepeoMeTpuu. Touka, TmpsAMasi, IUIOCKOCTb,
npoctpancTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKEHUWE TMpAMBIX B NPOCTPAHCTBE: MEPECEKAIOIINECH,
napajuielibHble W CKpellMBarolmuecss npsMmble. [Ipu3HaKW CKpemMBarOIIMXCS
npsAMbIX. [lapannenbHOCTh MPSAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: MapajuIeiIbHbIE
MpsIMbIE B TPOCTPAHCTBE, NAPALICIBHOCTh TPEX MPSAMBIX, TaPAJLIETbHOCTD MPSIMOM
u 1iockoctu. [lapamiensHoe W IEHTpPaAJbHOE MPOECKTUPOBAHHUE, H300pakeHUe
¢uryp. OCHOBHBIE CBONCTBa MapaJlieIbHOTO MPOEKTUpOBaHUs. 300paxeHue
buryp B mapayiesIbHOW MPOEKIUU. YTJbl C COHAMPABICHHBIMU CTOPOHAMHU, YTOJI
MEKy NMPSAMBIMH B IIPOCTPAHCTBE. llapamienbHOCTh IIIOCKOCTEN: Napasuie/IbHbIC
IJIOCKOCTH, CBOMCTBa MapajuIesIbHBIX IJIOCKOCTEH. [Ipocrenimue
POCTPAaHCTBEHHbIE (PUTYphl HA IUIOCKOCTH: TETpa’Ap, MNapaiIesICIuIIe],
MTOCTPOCHUE CCUCHUU.

[lepneHAUKYISIPHOCTD MPSIMOM U IJIOCKOCTH: MEPIECHAUKYIAPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPSMBIE NApPAUICIBHBIE M TEPIEHAUKYJSIPHBIE K IUIOCKOCTH,
MPU3HAK NEPHNECHAMKYISIPHOCTH TMPSIMOM M IUIOCKOCTH, TEOopeMa O MNpsiMOU
NEPIIEHANKYJIIIPHOU IIJIOCKOCTH. OpTtoroHansHOE IIPOCKTUPOBAHHUE.
[lepieHAUKyYNISP M HAKIIOHHBIE: PACCTOSHUE OT TOYKH O IJIOCKOCTH, PACCTOSTHUE
OT MpsAMOM [0  IJIOCKOCTH,  MNpoeKuus  (GUrypel Ha  IUJIOCKOCTb.
[lepneHAUKYASIPHOCTh  TIOCKOCTEW: TMPU3HAK  MNEPHEHIUKYISIPHOCTH  JBYX
mIockocTel. Teopema o TpeX MepHeHIUKyIspax.

VYriael B NPOCTPAHCTBE: Yroa MEXAY IMPSAMOM M INIOCKOCTBIO, IBYTPaHHBIN
yTOJl, JUHEWHBIA YroJl ABYTPAHHOrO yria. TpeXrpaHHblii 1 MHOTOTPAHHbBIE YTJIBI.
CBoiicTBa TIJIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOWCTBa IUIOCKUX U
JNBYI'PAHHBIX YTIJIOB TPEXIPAHHOTO YyIua. TeopeMbl KOCHHYCOB W CHUHYCOB IS
TPEXTPAHHOTO YIJIA.

MHOrorpaHHuKHU

Buabsl MHOrOrpaHHUKOB, pa3BepTKa MHOrorpanHuka. lIpu3ma: n-yronbHas
npu3Ma, npsmasi 1 HaKJIOHHas MPU3MbI, OOKOBasi M MOJIHASI TOBEPXHOCTH MIPU3MBI.
[Tapannenenunen, nOpsAMOYrOJbHBIA — MapajJielienUIle] W €ro  CBOWCTBA.
Kparuvaiimmne mnyTm Ha TMOBEPXHOCTM MHOIOrpaHHHMKa. Teopema OJinepa.
[IpoctpanctBennass Tteopema Iludaropa. [lupamupa: n-yronpHas mHUpaMuma,
nmpaBujibHAsT W ycedueHHas mnupamuasl. CBolicTBa pedbep M OOKOBBIX TpaHEi
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MpaBUIbHON mUpamuabl. [IpaBuUiabHBIE MHOTOTPAaHHUKH: NpPABWIbHAS NpH3Ma U
OpaBWJIbHAs NHUpaMuja, IMpaBUiIbHAs TPEYrojpHas NUPaMuUaa M TMPaBUIbHBIN
TeTpa’ap, KyO. IlpeacraBieHne O MpaBUWIIBHBIX MHOTOIPAHHUKAX: OKTa3p,
TOJEKa’Ap U UKOCASP.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: peOpa, JMaroHajia, YIJIbl.
[Inomanps OOKOBOM NOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSAMOM IPHU3MBI,
IUIOIIAb OCHOBAHMI, TeopeMa O OOKOBOW IOBEPXHOCTU MPSIMOM MPU3MBL
[Inomans OOKOBOM MOBEPXHOCTH M TIOBEPXHOCTH MPAaBWIBHON MUPaMUIBI,
TeopeMa O IUIOIIA I YCEUCHHON TUPaMU/IbL.

CuMmmeTprss B INPOCTPAHCTBE. JJIEMEHTBl CUMMETPUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPDAHHHUKE: CUMMETPHS
napajiejenuneaa, CUMMETPHs NPaBUIBHBIX MPU3M, CHUMMETPHUS NPABUIBHOU
MUPaMHU/IBI.

BeKTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B NPOCTPAHCTBE, HYJEBOM BEKTOp, [JIMHA HEHYJIEBOTO
BEKTOpA, BEKTOPHl KOJUIMHEApHbIC, COHAMNPABICHHBIE U  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. JIEMCTBUS C BEKTOPAMHU: CIOKEHUE
U BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucio. CBolcTBa ClI0KEeHUs! BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOpPA Ha YHCIIO.
[lonsiTue KOMIUTaHApHBIE BEKTOpPHI. [IpHM3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
IIpaBmino mapamnenenunena. Teopema O pas3IoKEHUM BEKTOpa IO TPEM
HEKOMILJIAaHApHBIM ~ BekTopaM. lIpsmoyrospHasg  cucremMa  KOOpPAHMHAT B
npocrpaHcTBe. KoopaunaTtel BekTopa. CBsi3b MEXIy KOOPAMHATAMHM BEKTOpa M
KOOpJIMHATaMH TOYEK. YToil Mexay BekTopamu. CKalsipHOE MPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena BpameHus

[TonsiTHS: TWIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAas TOBEPXHOCTb,
chepuyeckas NOBEPXHOCTh, OOpa3zyoliue MoBepXHOcTed. Tena BpalleHus:
UUJIUHAP, KOHYC, YCEUCHHBIM KOHYyC, cdepa, map. BzaumHoe pacnosoxeHue
chepsl M TIJIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe. M3oOpaxkeHnue Tten
BpalieHus: Ha TIockocTh. Pa3BepTka mumHapa U KoHyca. Cummetpust chepbl u
mapa.

O06beM. OcHOBHBIE CBOMCTBa 00BEMOB Ten. TeopemMa 00 oObeme
NPSIMOYTOJLHOTO Tapajuiesnenunesa v ciaefactBus u3 Hee. OObEM mNpsMo u
HAKJIOHHOW TIPHU3MBI, IIWIMHIPA, TUPaMUIbl 1 KoHyca. OOBEM Iapa U 1mapoBOTro
CErMEHTA.
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KoMmOunanuu Ten BpamieHus U MHOrorpaHHukoB. I[lpu3ma, BnucaHHas B
HWINHAP, ONHMCAaHHAas OKojio muiuHapa. [lepeceuenue cdepsl uW mapa ¢
iockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTOrpaHHMKA,
OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WM TEJO
BpalICHUSI.

[Tnomanp MoOBEpXHOCTH LMIMHApA, KOHYCA, IUIOMAAs chepbl U e¢ dacTeu.
[Tonobue B mnpocTpanHcTBe. OTHOLIEHHE OOBEMOB, IUIOMIAJEH MOBEPXHOCTEH
nonooHeix Quryp. IlpeoOpaszoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB M TEJ BPAILCHUS: CEUYCHUS LUIIMHIpA
(mapanmienbHO YW TMEPHEHAMKYJISIPHO OCH), CEUYEHUsl KOHyca (mapaluielibHble
OCHOBAHHUIO U MPOXOJAIINE YePe3 BEPIINHY), CEUEHUS I1apa, METObI MOCTPOCHUS
CEUYEHMII: METOJ| CJIEA0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCca
CEKYIIEH TTIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopet B mpoctpanctBe. Ormepauuu Haa  BEKTopaMu. BekTtopHoe
YMHOXEHHE BEKTOpOB. (CBOMCTBA BEKTOPHOrO yMHOXeHudA. lIpsaMoyronpHas
cUcTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PaznoxkeHne BeKTopa
no 6asucy. KoopauHaTHO-BEKTOPHBIA METOJl TPH PEHICHUH TeOMETPUYECKUX
3a/1a4.

JIBMKeHUS B POCTPAHCTBE

JIBkenus mpoctpancTBa. OTtoOpakeHus. [[BWKeHUS W PaBEHCTBO (UTYP.
OO6mue cBoicTBa JBWXCHUW. Buapl JNBWXKEHUN: MapallyICIbHBIM IEPEHOC,
LHEHTpajbHas CHUMMETPUS, 3€pKajlbHasi CUMMETpHs, MOBOPOT BOKPYT MPSMOM.
[TpeobpazoBanus nogodus. [Ipsimas u cepa Diinepa.
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IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaknaHcKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTH IPAKJAHCKON MO3UIIMKM 00YUYaIOIIETrocsi KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEeMaTHUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
MpONEAYp TPaKIAaHCKOro o0OImiecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHUe
B3aMMOJIEUCTBOBATh C COIMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
(YHKIUSAMHU U Ha3HAYEHUEM;

2) NaTPHOTHYECKOEe BOCTIUTAHHE:

c(OPMUPOBAHHOCTh POCCUHCKOMN I'paKAAaHCKOW MAEHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUICKOM MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTUKEHHUSIM POCCUICKUX MAaTEMAaTHUKOB U POCCUMCKON MaTeMaTHUECKOM LIKOJIBI,
UCIIOJb30BaHUE 3TUX JIOCTIKEHUH B JApPYrUX HayKax, TEXHOJOTrusX, cdepax
HSKOHOMUKU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

OCO3HAHHME JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, COPMHPOBAHHOCTh
HPAaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTHYECKUM
NPUMEHEHUEM JIOCTIDKEHWH HayKd ¢ JEeSTeNIbHOCTHIO YYCHOTO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOWYHBOTO Oy IyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAs OSCTETHKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEHIeHUH, pacCy ACHUN, BOCIPUUMYHUBOCTD
K MaTeMaTHYECKUM acleKTaM Pa3InYHbIX BUIOB UCKYCCTBA;

5) pu3uveckoe BOCMATAHHE:

cOpMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHUeCKUe 3HAHUA B
MHTepecax 3710pOBOT0 U 0€30MacHOT0 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3J0POBBIO (370pOBOE THUTaHUE, COATTAHCUPOBAHHBIM PEKUM 3aHATUH U
OTIIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (PM3MUECKOE COBEPUICHCTBOBAHUE
NPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON ACSITEIbHOCTHIO;

6) Tpy10BO€ BOCIIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYIONIOOUs, WHTEpeC K
paznuuHbiM  cepam  mpodecCHOHANIBHON  JIEATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOM M e¢ MNPUIIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIN BHIOOP
Oyayuiel mnpodeccur M peaar30BbIBATb COOCTBEHHbIE >KM3HEHHBIC IIJIaHBI,
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TOTOBHOCTh H  CIIOCOOHOCTh K  MaTeMaTH4eCcKoMy  OOpa3oBaHHMIO U
caM0oOOpa30BaHUIO Ha MPOTSHDKEHUM BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3aJ1ay MaTeMaTHYEeCKON HapaBlIeHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHUE:

c(OPMHUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYphbl, TIOHUMAHUE BIIUSHHUS
COIMAIbHO-PKOHOMHYECKUX MPOLIECCOB Ha COCTOSHUE MPHUPOAHOU M COIMAIbHON
Cpelbl, OCO3HAHUE TII00ATIBHOTO XapaKTepa SKOJOTHUYECKUX MPOoOIeM, OpUEHTAIUS
Ha TMPUMECHEHUE MaTEeMAaTHYEeCKUX 3HAHUW JUIsl peIleHHus 3ajad B o0JacTu
OKpYXalolllel Cpe/bl, MUIAHUPOBAHUE IIOCTYNIKOB U OLEHKH HUX BO3MOMXHBIX
MOCJIEJICTBUM JUIsI OKPY>KaroIeH Cpeibl;

8) HeHHOCTH HAYYHOT0 TO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKU ©  OOIIECTBEHHOM  NPaKTUKH, IOHUMAHHE
MaTEMaTUYECKOM HayKd Kak cdepbl UYeJOBEYECKOM JesTENIbHOCTU, STalloOB €¢
pa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTUS LMBUJIM3AlMU, OBIIAJICHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYECKON KyJIbTypOM KakK CpEICTBOM ITO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJIUBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble 1ornueckue AefcTBu:

BBISIBISAITH M XapaKTEPU30BATh CYILIECTBEHHBbIE NMPU3HAKU MaTEMaTUUYECKUX
OOBEKTOB, TIOHSATUN, OTHOIICHUH MEXIy MOHATUSAMH, (POpMyIUPOBATH
OTpe/IeJICHUS TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(pUKAIIUH,
OCHOBaHMS JJIs1 0000IICHHS 1 CPABHEHHM S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QopMynupoBaTh U  TPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIC, EAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U IPOTUBOPEUHUS
B (pakTax, JMaHHBIX, HAOMIOJCHUSX W YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW Y NPOTUBOPEY U,

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUEHHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JIOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUMN
(TIpsiMbI€ U OT IPOTUBHOTO), BHICTPAUBATh APTYMEHTAIIHNIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;
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BBEIOMPATh CMOCOO pemieHnus Yy4eOHOW 3afaun (CpaBHHUBATh HECKOJIBKO
BApUMAHTOB  pEIIEHUs, BbIOMpaTh HauOoyiee MOAXOASAIIMM €  y4eTOM
CaMOCTOSTENIbHO BBIIETICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejabCKHe J1eHCTBUA:

MCIIOJIB30BaTh BOMNPOCHl KAaK HCCIEIOBATEIIbCKA WHCTPYMEHT MO3HAHUS,
dbopMynMpoBaTh  BOMPOCH,,  (QUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpodIIEMy,
yCTaHaBIMBAaTh HMCKOMOE W JaHHOE, (hOpMHUPOBATH TUIIOTE3Y, apTyMEHTHPOBATH
CBOIO TMO3UIINIO, MHEHHE;

MIPOBOJAUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIECOBAHUE
[0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKoro 00beKTa, SBJIICHUS, Tpolecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMU, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITENILHO (HOpMYyJIHpOBaTh OOOOIIEHUS U BBIBOABI MO pe3yJbTaTaMm
MPOBEJICHHOTO  HAOIONCHUS, HCCJIEJAOBaHUs, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

MIPOTHO3UPOBATh BO3MOKHOE pAa3BUTHE MpOLECCa, A TAKKE BbIIBUIAThH
MPEOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undgopmanmueii:

BBISIBIIATH J€(UIUTHI UHPOPMALIUU, JAaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOIIPOC U JIJI PEUICHUS 3a]1a4H;

BBIOMpaTh MH(POPMALINIO U3 UCTOYHUKOB PA3JIMUHBIX TUIOB, aHATU3UPOBATH,
CUCTEMaTU3UPOBATh W HMHTEPHPETUPOBAThH HHGOPMAIIMIO PaA3JIUYHBIX BHUIOB U
dbopm npeacTaBIeHUS;

CTPYKTYPUpPOBaTh MH(POPMAIINIO, TPEJCTABISATh €¢ B Pa3IMYHbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJCHKHOCTh uHbopMaIun o CaMOCTOSITEIIBHO
chopMyITMPOBAaHHBIM KPUTEPUSIM.

KoMMyHHUKATHBHBIE YHHUBEPCAJIbHbIE YUeOHbI€e JeiicTBHS

Oo01enue:

BOCIIPUHUMATh U (hOPMYJIUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMHA OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIPaXKaTh CBOIO TOYKY 3pCHHS B
YCTHBIX U MHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJy pPEIICHUs 3adayd,
KOMMEHTUPOBATH MOJTYyUYCHHBIN pe3yJIbTarT;

B X0JI¢ OOCYXKJICHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBHI,
mpoOJIeMBl, pelracMoi 3ajauyd, BBICKA3bIBATh HJICH, HAIlCJICHHBIC Ha ITOMCK
pELIEHUs], COIMOCTABIISITh CBOU CYXIEHUS C CYXKICHHSIMU JPYTMX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jIMYM€ M CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
dbopMyIUpOBaThH pa3HOTIIACHS, CBOM BO3PAKCHUS;
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MPEACTABIATh PE3YIAbTATHI PEUICHUS 3a/1a4d, YKCIIEPUMEHTA, UCCIIECIOBAHMUS,
POEKTa, CaMOCTOATENbHO BbIOMPAaTh (OpMAT BBICTYIUIEHHS C YYCTOM 3ajay
pe3eHTallMi U OCOOEHHOCTEH ayUTOPHUH.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE J1eiicTBUS

Camoopranu3anus:

COCTaBIISITh IUJIAH, aJITOPUTM PEIICHUS 3a/1a4H, BRIOMPATh CIIOCO0 pelieHHs ¢
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAThH
1 KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH C y4ETOM HOBOW MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTE/IEKT:

BIAJCTh HABBIKAMH  IIO3HABATEIbHOW  pediaekcnn KaKk  OCO3HAHUS
COBEPIIIACMBIX JEHUCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJIbTATOB, BIIAJIECTh
croco0aMu CaMOTPOBEPKH, CAMOKOHTPOJISI Tpolecca M pe3yibTaTa perieHus
MaTEeMaTUYECKOM 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TP PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTHUBHI B ICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, TAHHBIX,
HaWJEHHBIX OMMOOK, BEIIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEJIU U YCIOBUAM, OOBSICHATH IPUYHHBI
JOCTKEHUS WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbHOCTH, HAXOIUTh OLIUOKY,
JlaBaTh OIIEHKY MPUOOPETECHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHMUMATh M KCTOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAWUBUIYaJTbHON
paboThl TpU pEHIeHUH YYeOHBIX 3aja4y, MPUHUMATH 1I€Jb COBMECTHOU
JeATEIBLHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW pPabOThI, paclpeicisTh
BUJIbI paboOT, JOroBapuBaThCs, OOCYXKIATh MPOIECC U pe3yabTaT padoThI,
0000111aTh MHCHHS HECKOJIBKUX JIIOMICH;

y4acTBOBaTh B TPYNIOBBIX Gopmax padoThl (00CykeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» H HWHBIE), BBIMIOJHATH CBOK YacTh pPabOTBI U
KOOPJIMHUPOBATh CBOM JEHCTBHUS C JPYTMMH WICHAMH KOMAaHJIbI, OIICHUBATH
KadeCTBO CBOETO BKJIAJa B OOIIMK MPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATDI

K xoniy 10 kiacca oOyuaromuiicss HAy4uTCs:

e CBOOOIHO OINEPUPOBATh OCHOBHBIMU TMOHSTUSMHU CTEPEOMETPUH MPU
pEIICHNH 33729 U IPOBEJCHIUH MaTeMaTHIECKUX PAacCyKICHUH;

e TPHUMEHATH aKCHOMBI CTEPEOMETPHH M CJICICTBUSA M3 HUX IMPH PEIICHUU
reOMEeTPUUYECKUX 33/1a4;

68



KJIACCU(UIIMPOBATh B3aUMHOE PACIIOIIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE;
CBOOOJIHO  OMNEpUpPOBaTh TMOHSATHUSMHU, CBSI3aHHBIMU C YIJlaMd B
IPOCTPAHCTBE: MEXAY MPSAMBIMH B TPOCTPAHCTBE, MEXAY MPsIMOU U
IUIOCKOCTBIO;

cBOOO/IHO ONIEPUPOBATH MOHIATUAMH, CBI3aHHBIMHU C MHOTOTPaHHUKAMU;
cBOOOJIHO pAaclo3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TIpu3Ma,
nupamuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

KJIaCCU(PUIMPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHMS  JUIA
KJaccuukanuu;

CBOOOJIHO  OMEpUPOBaTH  MOHSATHSMH, CBSI3AHHBIMH C  CCUYCHHUEM
MHOTOTPaHHHUKOB TIOCKOCTHIO;

BBITIOTHSTH napasuieIbHOe, LEHTPAIbHOE U OpPTOTOHAIILHOE
IPOEKTUPOBAHUE (UTYpP Ha IMJIOCKOCTh, BBIMOJHATH MU300pakeHUs QUryp
HAa IJIOCKOCTH;

CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PA3IMYHBIMH METOIAMH, BBITIOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

BBIUMCIATh  IUIOIIAJM  TOBEPXHOCTEH  MHOIOIPAaHHUKOB  (Ipu3Ma,
UpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

cBOOO/IHO ONEPUPOBATh MOHITUSIMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTh CHUMMETPUHU, LEHTP, OChb M IUIOCKOCTh CHUMMETpPUHU
durype:;

CBOOO/IHO OINEpPUPOBATh MOHATHSIMH, COOTBETCTBYIOUIUMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTRE;

BBITIOJHSATH JICHCTBUS HAJl BEKTOPAMH;

pemath 3aadyd Ha JA0Ka3aTeNbCTBO MAaTEMaTHUYECKUX OTHOLICHHH U
HaX0XJIEHUE T'€OMETPUUYECKUX BEJIMYUH, NMPUMEHSS W3BECTHBIE METObI
IpU PELIEHUN MaTeMaTHYeCKHUX 33/a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

OPUMEHATh NPOCTEeHIIMEe NporpaMMHBIE CpPEACTBA U 3JIEKTPOHHO-
KOMMYHHKAITMOHHBIE CHCTEMBI TIPH PEIICHUN CTEPEOMETPUICCKUX 3a/1ad;
U3BJIEKaTh, MPEOOPa3OBBIBATE W WHTEPIPETHPOBATH HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

NPUMEHATH TOJYYCHHbIE 3HAHWA HA TMPAKTUKE: CpPaBHUBATh W
aHAJIM3UPOBATh peajbHbIC CUTYyallud, MPUMEHATh W3YYCHHBIC TIOHATHS B
mpoliecce IMOWCKa  pEelIeHUusT MaTeMaTH4ecku  CchOpMYIMPOBAHHOM
npo0JieMbl, MOJEIMPOBATh PEabHbIE CHUTyallMd Ha SI3bIKE T'€OMETPUH,
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HCCJICA0BATL IMOCTPOCHHBLIC MOACIIM C HUCIIOJIb30BAHHUEM I'COMCTPUUCCKUX
MOHITHHA M TCOPEM, allrapara aﬂr€6pbl, peuiaTth MPAKTHYCCKHUC 3ada4u,
CBA3aHHBIC C HAXOXKIACHUCM I'COMCTPHUUICCKHUX BCIIMYHNH,

HMCThb IIPCACTABJICHUA 00 OCHOBHBIX JTamax Pa3BUTHA T'COMCTPHH KaK
COCTaBHOM 4acTH (bYHI[aMeHTa Pa3BUTHA TEXHOJIOTUH.

K konmy 11 kiacca o0ydaromuiicst HAy9InuTCS:

CBOOOJHO OIEPHUPOBATh TMOHSATUSIMHU, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYCHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPAILEHUS: IIUIHHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacno3HaBaTh Teda BpauleHus (LUWIMHApP, KOHYC, cdepa U IIap) U
OOBSICHATH CTIOCOOBI MOTYYCHHS TEJ BPAICHHS,

KJIacCU(UIIMPOBATH B3aUMHOE PACIIOIO0KEHUE CPEephl U TUIOCKOCTH;
BBIYHCIIATh BEJIMYMUHBI AJIEMEHTOB MHOTOTPAHHUKOB M TeNl BpalleHUS,
O0BEMBI M TUIOIMIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB M TEN BpAIICHHS,
T€OMETPHUECKUX TeJl C MPUMEHEHHEM (popMyT;

CcBOOO/IHO OINEPUPOBATh MOHATHUSAMHU, CBA3AHHBIMU C KOMOWHAIUMSAMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B chepy H
OINKCaHHBIA OKOJIO cdepbl, cepa, BIMCAHHAS B MHOTOTPAaHHUK WM TEJO
BpaIllCHHS,

BBIUUCIISATH COOTHOIICHUS MEXKTY TUIOIIAIIMU TOBEPXHOCTEH U 00bEMaMu
IMOI0O0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBITOJHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUEHUS TeJl BPAILLCHUS;

U3BJIEKaTh, WHTEPIPETHPOBATh M MPeoOpa3oBbIBaTh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (HUrypax, TMpeacTaBIeHHYI0 Ha
yepTexkax U puCyHKax;

cBOOO/IHO ONIEPUPOBATH OHITUEM BEKTOP B POCTPAHCTBE;

BBITIOJHSATH OTIEPAIlUH HaJl BEKTOPAMH;

3aJ1aBaTh IJIOCKOCTh YPABHEHHEM B IEKApPTOBOM CUCTEME KOOPAMHAT;
pemaTh TeOMETPUYECKUE 3a1aUi Ha BBIYHUCIICHUE YTIIOB MEXAY MPSIMBIMH
U TUIOCKOCTSIMHU, BBIYMCJICHHE PACCTOSHUN OT TOYKM JO IUIOCKOCTH, B
IEJIOM, Ha TPUMEHEHHUE BEKTOPHO-KOOPAUHATHOTO METOA MPH PEIICHUN;
CBOOOJIHO ONEpUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN,
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BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalieHUs IMpu
MapajuieIbHOM  MEPEHOCE, ILEHTPAIbHOM CUMMETPHUH, 3EPKAIBHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHHUSI MHOTOTPAHHHMKOB M TEJ BpPAILICHUS: CEUCHUS LIWIMHAPA
(mapasienbHO U MEePIEHIUKYISIPHO OCH), CEYeHUS KOHyca (apaljieibHbIe
OCHOBAHUIO U IPOXOSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
WCIIOJB30BaTh METOABI IOCTPOCHMS CEUYEHUH: METOJ CIEI0B, METOJ
BHYTPEHHETO TPOEKTUPOBAHUS, METO/T IEPEHOCA CEKYIIEN IIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TeoMeTpuueckre (akTbl Uil PEIICHHS] CTEPEOMETPUUECKUX
3a7a4, MPEANOJIAralolIuX HECKOJBKO IIAaroB PEUIEHUS, €CIU YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

peuaTe 3aJa4d Ha JO0Ka3aTeIbCTBO MATEMATUYECKHMX OTHOUIEHUU H
HAXOXJICHUE TEOMETPUUECKUX BEITUYMH;

IIPUMEHATH IPOTrPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKALMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

MPUMEHATh  TOJYYEHHbICE  3HAHWUA  HA  MPAKTHKE:  CpPAaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATH PEAIIbHBIC CUTYAIUU, TPUMEHATh U3YYCHHBIC
MOHATHUS, TEOPEMBbI, CBOWCTBA B MPOIECCE TOUCKA  PEIICHUS
MaTeMaThyecku  cHOopMyIUpOBaHHOM  MPOOJIEMBbI,  MOICIUPOBATH
peaIbHBIE CUTyallUH HA S3bIKE I'€OMETPUM, HCCIEAO0BATH ITOCTPOCHHBIE
MOJIEIA C HCHOJIb30BAHUEM TE€OMETPUUYECKUX TIOHSITHA W TEOPEM,
ammapara ajureOpbl, pemarb MNPAKTHYECKUE 3aJaud, CBSA3aHHBIE C
HAXOXJCHUEM I'€OMETPUYECKUX BEIIUYNH;

UMETh TpeJCTaBICHUs 00 OCHOBHBIX JTalax pPa3BUTHUSI T€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KosanyecrBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Konrtpoasubie | Ilpakrnuyeckue
n/n NMPorpaMmbI Bcero o0pa3oBaTe/bHbIC
padoThbI padoThbI
pecypcsbl
1 BBenenue B crepeoMeTpHio 23 1
5 B3anMHoOe pacrnosioxkeHue npsiMbIx B 6 1
MIPOCTPAHCTBE
3 [TapannenabHOCTh NPSAMBIX U INIOCKOCTEN B 3
IIPOCTPAHCTBE
bu6moreka IIOK
4 1lepreHMKyIAPHOCTb HPAMBIX H 25 https://m.edsoo.ru/7f4131ce
IJIOCKOCTEN B IPOCTPAHCTBE https://resh.edu.ru/
VYTIBl U pacCTOSHUS 16 https://www.uchportal.ru/
https://urokimatematiki.ru/
MHororpanHuKH 7
BekTops! B pocTpaHcTBE 12
8 [ToBTOpeHue, 06001ICHNE U CHCTEMAaTH3AITUS 5 9
3HaAHUMI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KIIACC

Kosmn4yecTBo yacoB JIeKTPOHHbIE
HaumMeHoBaHUe pa3/iesioB U TeM uudpoBbie
Ne n/n P Kontpoabsnsie | Ilpakrndeckue (witcpp )
NMPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchbl
1 AHaMTHYECKast TEOMETPHS 15 1
5 [ToBTOpEeHue, 0600IICHNE 1 15 1
cUCTEeMaTH3aIMs 3HAHUH
3 OO0BEM MHOTOTpaHHHKA 17 bubanorexa [JOK
4 Tenta BpalleHus 24 https://m.edsoo.ru/7f4131ce
p https://resh.edu.ru/
[Tnomaau MOBEpXHOCTH U 0O BEMBI https://www.uchportal.ru/
5 9 1 ) X i,
KPYIJIBIX TEJ https://urokimatematiki.ru/
6 JBr>xeHust 5 1
7 [ToBTOpenue, 060061ICHNE U 17 9
CUCTEeMaTH3aIlHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0
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http://www.uchportal.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KounyecTBO 9acoB DJIeKTPOHHbIE
ara nudpossbie
Ne n/m Tema ypoka Konrpouabsnsie | IlpakTuyeckue A p
Bcero U3y4YeHHs1 | o0pa3oBaTeJbHbIC
padoThI padoThI
pecypcsl
OcHoBHbIE ITpaBHIIa U300PAKEHUS Ha bubanorexa [JOK
PUCYHKE IIIOCKOCTH, MapaJLIe/bHbIX https://m.edsoo.ru/7f415b90
1 1 https://resh.edu.ru/
IPSAMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[TonsiTHs CTEpEOMETPUHN: TOUKA, bubnuorexa [JOK
IpSIMast, TUIOCKOCTD, IPOCTPAHCTBO. https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
5 OcHOBHBIE ITpaBUIIa U300paXKEHNS HA 1
PUCYHKE IIIOCKOCTH, MapajlIeIbHbIX
HPSIMBIX (OTPE3KOB), CEPEIHBI
OTpe3Ka
ITonsATHA: IEpeceKaroIecs bubnuoreka [IOK
3 IUIOCKOCTH, TIEPECEKAIOLINECS TPAMAst 1 https://m.edsoo0.ru/7f415b90
] https://resh.edu.ru/
U IJIOCKOCTB; IMOJIYIIPOCTPAHCTBO
[lonsTus: nepecekarommecs bu6motexa [IOK
4 IJIOCKOCTH, TIEPECEKAIOLIUECS TTPAMAST 1 https://m.eds00.ru/7f415b90
' https://resh.edu.ru/
Y IJIOCKOCTb; MOJYIIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHne bu6mmnoreka [{OK
5 IPOCTEHINX IPOCTPAHCTBEHHBIX 1 https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
¢buryp, HeCyliecTBYyIOIUX 0ObEKTOB
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MHororpaHHuKH, U300paxeHue

bub6nuoreka [IOK

6 IPOCTEHIINX IIPOCTPAHCTBEHHBIX Egpsj ; m.ehdsgo.ru; 77415090
buryp, HeCyIIeCTBYIOIUX 0OBEKTOB ps-/iresh.edu.r
AKCHOMBI CTEPEOMETPUH U TIEPBHIE bubmorexa IOK
7 https://m.edso0.ru/7f415b90
CHICACTBI M3 HIX https://resh.edu.ru/
AKCHOMBI CTEPEOMETPUH U TIEPBHIE bubnmorexa [IOK
8 https://m.edsoo.ru/7f415b90
CICACTBIA U3 HUX https://resh.edu.ru/
AKCHOMBI CTEpEOMETPUH U TIEPBbHIC bubanorexa [JOK
cienctBus U3 HuX. CriocoObl 3a1aHUs EEDS; ; m.idsgo.ruj 7f415b90
9 MPSMBIX U TIJIOCKOCTEH B ps-firesn.edu.r
npoctpancte. OO003HAYEHUS MPSMBIX
U TJIOCKOCTEH
N3o00pakeHrEe CEUCHHI TTUPaMUIbI, bubamrorexa [JOK
Ky0a ¥ MPU3MBbI, KOTOPBIE TPOXOISAT https://m.edsoo.ru/7f415b90
. https://resh.edu.ru/
yepe3 ux pedpa. M3o6paxenue
10 nepecedeHus MOTyYeHHBIX
IIJI0CKOCTEN. PackpammBanue
MOCTPOCHHBIX CEYCHUN PA3HBIMH
[[BETAMHU
N306paxkenue ceueHui mupamuibl, bu6nmorexa [IOK
Ky0a ¥ PU3MBbI, KOTOPBIE TPOXOISAT https://m.edsoo.ru/7f415b90
. https://resh.edu.ru/
yepe3 ux peopa. Mzobpakenue
11 NepEeCcEeYEHUS MOTYYEHHBIX
IJI0cKoCTeN. PackpammBanue
MMOCTPOCHHBIX CEYCHUN PA3HBIMH
I[BETAMH
12 N3ob6pakenue ceueHuit mupamusl, bubnumoreka LIOK

Ky6a U IIPU3MBI, KOTOPLIC ITPOXOAAT

https://m.edsoo.ru/7f415b90
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yepe3 ux peopa. M3obpaxxenue
nepeceueHsl MOJTyYSHHBIX
m1ockocrel. PackpammBanue
MOCTPOCHHBIX CEYEHUI pa3HbIMU
[[BETaMH

https://resh.edu.ru/

N3o0pakeHre CEYCHH TTUPaMUIbI,
Ky0a U MpU3Mbl, KOTOPBIE TPOXOIAT
yepe3 ux peopa. M3obpaxenue

Bbubnunorexa LIOK
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/

13 nepeceyeHusl MOTyYeHHBIX
IJI0CKOCTEH. PackpammBanue
MMOCTPOEHHBIX CEYECHUI Pa3HBIMU
1IBETaMH
MeTo ClieioB )i TOCTPOCHHUSI Bu6mmoreka [IOK
14 . https://m.edso0.ru/7f415b90
ceacHuH https://resh.edu.ru/
Meton cnenoB 1Sl TOCTPOEHUS bubnuoreka [IOK
15 ceuenuii. CBoicTBa nepeceyeHuit https://m.edsoo.ru/7f415b90
. https://resh.edu.ru/
MPSIMBIX | TJIOCKOCTEH
Meroz cnenoB s IOCTPOCHUS bu6numorexa [IOK
16 ceuenuii. CBOMCTBA MepeceveHu it https://m.edso0.ru/7f415b90
N https://resh.edu.ru/
MPSIMBIX U MJIOCKOCTEH
ITocTpoenue ceueHuii B MMpamMuze, bubnunorexa LIOK
KyOe 1o TpéM ToukaM Ha peOpax. https://m.edsoo.ru/7f415b90
17 . https://resh.edu.ru/
Coznanue BRIHOCHBIX UYepTekel u
3aMKCh IIaroB TOCTPOSHUS
IToctpoenue ceueHnii B nupamue, but6mmoreka IJOK
KyOe 1o TpéM ToukaM Ha peOpax. https://m.edsoo.ru/7f415b90
18 https://resh.edu.ru/

CO3,Z[aHI/Ie BBIHOCHBIX qepTexceﬁ u
3aII1Ch IaroB IMOCTPOCHUA
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ITocTpoenue ceueHuii B mupamue,
KyOe 1o TpéM ToukaM Ha peOpax.

bub6nuoreka [IOK
https://m.edsoo.ru/7f415b90

19 y https://resh.edu.ru/
CoztaHue BIHOCHBIX UepTekel U
3aMKCh IIAr0B MOCTPOEHUS
ITocTpoenue ceueHuii B mupamue, bubanorexa [JOK
Ky6e 110 TPEM ToUKaM Ha peGpax. https://m.edsoo.ru/7f415b90
20 . https://resh.edu.ru/
Co3naHne BBIHOCHBIX YEPTEXEN U
3aMych MIAaroB MOCTPOCHUS
[ToBTOpenue mannmerpun: Teopema o bubanorexa [JOK
21 [IPOTIOPLMOHAIBHBIX OTPE3KaX. https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
[Tonobue Tpeyroab,HUKOB
[ToBrOpenue nmnanumerpun: Teopema bu6imorexa [IOK
Menenas. Pacuersl B cE€4EHHAX Ha https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
22 BBIHOCHBIX ueprexax. Mcrtopus
Pa3BUTHSI ITITAHUMETPUU U
CTepeOMEeTpUH
KonTponbsHas pabora "AKCHOMBI bubnmorexa IHOK
23 C | https://m.edso0.ru/7f415b90
CTCpCOMCTpHH. LCHCHUA https://resh.edu.ru/
B3anmHOe€ pacrionoxeHue npsmbIx B bubnuoreka [IOK
npoctpascTe. CKpelHBaOLIHEcs https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
24 npsimblie. [Ipu3Haky ckpenuBaronmxcs
npsmbix. [lapaniensHblie npsiMbie B
MIPOCTPAHCTBE
Teopema o CylIeCTBOBAHUU U bu6motexa [IOK
C/IMHCTBEHHOCTH TIPSIMOM https://m.edsoo.ru/7f415b90
N N N https://resh.edu.ru/
25 napajuleIbHOM TaHHOM MpsAMOii,

MIPOXOSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKALICH Ha
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JTaHHOU npsAMoil. Jlemma o
MePECCUCHUH TTapaJUICIbHBIX MPSIMBIX
ILUIOCKOCTBIO

[TapamienbHOCTh TpEX MPSIMbBIX.
Teopema o Tpex nmapajuieIbHbIX

bubnuoreka [IOK
https://m.edsoo.ru/7f415b90

26 https://resh.edu.ru/
npsaMeIx. Teopema o
CKPEIMBAIOIINXCS MPSIMBIX
[TapannensHOE MPOEKTUPOBAHUE. bubanorexa [JOK
OCHOBHBIE CBOWCTBA MapaIeIbHOTO https://m.eds00.ru/7f415b90
https://resh.edu.ru/
27 npoektupoBanus. M3o0paxenue
pa3HbIX GUTYp B apauIeIbHON
MPOEKLINH
[{enTpasnbHas npoeKuus. YToi ¢ bubanorexa [JOK
28 COHAIpPAaBJICHHBIMU CTOPOHAMH. YTOJI https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
MEXIY MPSIMBIMHU
3agaun Ha OKA3aTeIbCTBO U bubnuoreka [IOK
MCCIIEIOBAHNE, CBI3AHHBIE C https://m.edsoo.ru/7f415b90
29 https://resh.edu.ru/
PacroJI0o)KEHUEM NPSMBIX B
IIPOCTPAHCTBE
[TonATHS: mapamIebHOCTD MPSAMON U bubnumoreka [IOK
ILIOCKOCTH B IpocTpascTse. [Ipu3Hak https://m.edsoo.ru/7f415b90
. https://resh.edu.ru/
30 NapaIeIbHOCTH MPSIMOH M TNTOCKOCTH.
CBolicTBa napauIeIbHOCTU IPSIMON U
TJIOCKOCTH
I'eomeTpuyeckue 3a1aum Ha bubanorexa [JOK
BBIYHCIIEHHE U IOKA3ATENBCTBO, https://m.edso0.ru/7f415b90
31 https://resh.edu.ru/

CBSA3aHHBIC C MMapaJICIIbHOCTBIO
MPAMBIX U IUIOCKOCTEH B MMPOCTPAHCTBC
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[ToctpoeHue ceueHus, MPOXOISAIIETo
yepe3 IaHHYIO IPSIMYIO Ha YEPTEXKE U

bub6nuoreka [IOK
https://m.edsoo.ru/7f415b90

32 . . https://resh.edu.ru/
[apaJuIeIbHOrO IPYroi MpsIMOM.
Pacuér oTHOIIEHMI
[TapannenbHas poeKLUs, IPUMEHEHUE bubanorexa [JOK
JUISL TIOCTPOCHHSL CeueHuit Kyba u https://m.edsoo.ru/7f415b90
33 . https://resh.edu.ru/
napajenenunena. Cporcraa
napajuiejaenuneaa u npu3Mbl
Bbubmuorexa [JOK
ITapannensHble mnockocty. [pusnaku
34 P PHBIH hittps://m.eds00.ru/7f415690
MapajuIeIbHOCTH JIBYX IJIOCKOCTEN https://resh.edu.ru/
Teopema 0 mapaJuIeTbHOCTH U bubamnorexa [JOK
€IMHCTBEHHOCTH TIOCKOCTH, https://m.edso0.ru/7f415b90
. https://resh.edu.ru/
35 MIPOXOJIAIICH Yepe3 TOUKY, He
MPUHAJICKALTYIO TaHHOW IJIOCKOCTH U
CIIEJICTBUS U3 HEES
CBolicTBa napajieIbHbIX JIOCKOCTEN: bub6nmorexa [IOK
0 MAPAILIEIbHOCTH MPSIMBIX https://m.edsoo.ru/7f415b90
36 https://resh.edu.ru/
NIepeCceYeHMsI TP NIEPECEUEHUH IBYX
napajuieIbHbIX INIOCKOCTEN TPEThen
CBolicTBa nMapajuieNnbHbIX JIOCKOCTEH: bubnuoreka [IOK
00 oTpe3Kax napaijelbHbIX MPSIMBbIX, https://m.edsoo.ru/7f415b90
. https://resh.edu.ru/
37 3aKJIFOUCHHBIX MEX/1Y NMapayieTbHBIMU
IUIOCKOCTSIMU; O IIEPECEUEHUH NTPSMOM
C IByMs IapaJuIeIbHbIMU
IUIOCKOCTSIMU
[ToBTopenue: Teopema [Iugaropa na Bubmiorexa [IOK
38 https://m.edso0.ru/7f415b90

INJIOCKOCTH

https://resh.edu.ru/

79




[ToBTOpEHUE: TPUTOHOMETPHUSL

bubnuoreka LIOK

39 https://m.edsoo.ru/7f415b90
PSMOYTOJIBHOTO TPEYTOJIbHUKA https://resh.edu.ru/
CaoiicTBa Ky0a M IPAMOYTOJIEHOTO brbanorexa [IOK

40 Y pAMOY https://m.edsoo.ru/7f415b90
HapaJlieIeinneaa https:/resh.edu.ru/
BrlunciieHue JIMH OTPE3KOB B KYOe U bubmorexa IOK

41 https://m.edsoo.ru/7f415b90
IPSIMOYTOJIBHOM TapajuieenuIeie https://resh.edu.ru/
[lepneHAuKyISIPHOCTD NPAMON U bubanorexa [JOK
mockocty. IpusHax https://m.edsoo.ru/7f415b90

42 . https://resh.edu.ru/
NEPIEeHIUKYISIPHOCTH MPSMOIl U
IJIOCKOCTH
[lepnenauKyISIpHOCTD NPAMON U bubanorexa [JOK
mockocty. IpusHax https://m.edsoo.ru/7f415b90

43 . https://resh.edu.ru/
NEPIEeHIUKYISIPHOCTH MPSMOIl U
IUIOCKOCTH
Teopema o CylIeCTBOBAHUU U bubnnoreka [IOK
€/IMHCTBEHHOCTH TIPSO, https://m.edsoo.ru/7f415b90

. https://resh.edu.ru/

44 MPOXO/ISIIEH Yepe3 TOUKY
IPOCTPAHCTBA U TIEPIICHIUKYIISIPHON K
IUIOCKOCTH
T110CKOCTH U TIEPIICHANKYISIPHbIE UM brbmmorexa [IOK

45 https://m.edso0.ru/7f415b90
MpsIMble B MHOTOTPAaHHHUKAX https://resh.edu.ru/
TT10CKOCTH U TIEPTIECH IUKYISPHBIE UM bubamorexa LIOK

46 https://m.edsoo.ru/7f415b90
MpsIMbIe B MHOTOTPaHHHUKAX https://resh.edu.ru/
[leprieHAUKYSAp U HAKIIOHHAS. bubmmnoreka [{OK

47 TocTpoeHH e NEpIEHAUKYIIAPa U3 https://m.edsoo.ru/7f415b90

TOYKHU Ha MIPAMYIO

https://resh.edu.ru/
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[leprienquKyNAp ¥ HAKJIOHHASL.

bub6nuoreka [IOK

48 IT0CTpOCHHUE [EPICHAUKYISPA U3 https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
TOYKHU Ha IPSIMYIO
Teopema 0 TpEX MePHEHIUKYIAPaX bubmmorexa [OK
49 p g P Yp https://m.eds00.ru/7f415b90
(npsMast 1 obparHas) https://resh.edu.ru/
Teopema 0 TpEX MEPHEHIUKYIIPAX bubmmorexa [OK
50 P g P yp https://m.eds00.ru/7f415b90
(npsMast u obparHas) https://resh.edu.ru/
V011 MeX Iy CKpeIMBAKOIIIMMHUCS bubmmorexa [IOK
51 Y P https://m.eds00.ru/7f415b90
TpAMBIMH https://resh.edu.ru/
[Tonck nepneHauKyJIApHBIX IPSIMBIX C bub6imorexa [IOK
52 IIOMOLL[BIO TIEPIICHNKYISPHBIX https://m.edsoo.ru/7f415b90
. https://resh.edu.ru/
IJIOCKOCTEH
53 OproroHaiabHOE MTPOSKTUPOBAHNE
[TocTpoenue ceuenuit kyoa, mpU3MBbl, bu6nuorexa [IOK
54 [IPaBUJIBHON IUPAMUIBI C TIOMOLIBIO https://m.edsoo.ru/7f415b90
. https://resh.edu.ru/
OpPTOTOHAJILHOM MPOEKIIUN
[TocTpoenue ceuenuit kyoa, NpuU3Mbl, bubnuoreka [IOK
55 [IPaBUJIBHON IUPAMUIBI C TIOMOLIBIO https://m.edso00.ru/7f415b90
. https://resh.edu.ru/
OpPTOTOHAJILHOM MPOEKIIUN
CumMMeTpHs B IPOCTPAHCTBE bubnuoreka [IOK
56 OTHOCHTENBHO II0CcKOCTH. [1ockocTH https://m.eds00.ru/7f415b90
N https://resh.edu.ru/
CUMMETPHU B MHOTOTPaHHUKAX
[Ipu3Hak neprneHuKyJIspHOCTH bu6mmnoreka [{OK
57 IPAMOM M IJIOCKOCTH KaK CJIEICTBHE https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
CUMMETpPUHU
58 [IpaBunbHbIE MHOTOTpAaHHUKH. Pacuet
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paCCTOHHI/Iﬁ OT TOYKH A0 IINIOCKOCTH

[IpaBuiibHBIE MHOTOTPAaHHUKH. Pacuet

bubnuoreka LIOK

59 . https://m.edsoo.ru/7f415b90
PAcCTOSIHUM OT TOYKHU J0 MIIOCKOCTH https://resh.edu.ru/
CriocoObI OIyCTUTH IEPICHTUKYIISPBIL: bubmmorexa [IOK
60 CHMMETpHSI, CIBHT TOUKH II0 https://m.edsoo.ru/7f415b90
N N https://resh.edu.ru/
HapaJuIeIbHOM NMPSAMON
CaBur 1o HemapayuIeIbHON MPSIMOiA, Bubmorexa [IOK
61 . https://m.edsoo.ru/7f415b90
HM3MCHCHHE pacCToAHII https://resh.edu.ru/
KoHnTtponbHas padora "B3aumuoe bubanorexa [JOK
62 PACIOI0KEHHE MPIMBIX M ITIOCKOCTEM https://m.edsoo.ru/7f415b90
" https://resh.edu.ru/
B [IPOCTPAHCTBE
[ToBTOpEHME: yroa Mexay NpsSMbIMU Bbubmmoreka [IOK
Ha IUIOCKOCTH, TPHUTOHOMETPHS B https://m.edsoo.ru/7f415b90
63 https://resh.edu.ru/
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB
[ToBTOpEHME: yroa MexIy bubnuoreka [IOK
64 CKPEILMBAIOIMMICS IPSMBIMH B https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
IIPOCTPAHCTBE
I'eomeTpuueckne MeTo1bl BEBIYUCICHUS bubnmnoreka [JOK
65 yIJia MeXy IPSMBIMH B https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
MHOTOTpaHHUKAX
. N bubnuoreka [IOK
ByrpaHHblii yroi. CBOICTBO
66 A yr13 Y https://m.edsoo.ru/7f415b90
JIMHENHBIX YIJIOB IByTPAaHHOTO yria https://resh.edu.ru/
[lepnenquKynspHbIE INIOCKOCTH. bu6motexa [IOK
67 CBOIICTBA B3aMMHO https://m.edsoo.ru/7f415b90

MEePIEHAUKYIISIPHBIX IUIOCKOCTEN

https://resh.edu.ru/
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[Tpu3Hak nepneHuKyIsIpHOCTH
IIJIOCKOCTEM; TEOpEeMa O IPSAMOU

bub6nuoreka [IOK
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/

68 [IEpPECEUEHMS IBYX IIJIOCKOCTEN
NEePHEHINKYISIPHBIX TPEThEU
IJIOCKOCTH
[IpsaMoyroyibHBIN MapayieaenuIen; bubmmoreka [JOK
69 Ky0; H3MEePEHHsl, CBOICTBA https://m.edsoo.ru/7f415b90
’ ’ https://resh.edu.ru/
MPSIMOYTOJIBHOTO Mapajuiesienuneaa
Teopema o quaronanu bubanorexa [JOK
70 IPSIMOYTOJIBHOTO IIAPAILICIICIIUIICA 1 https://m.edsoo.ru/7f415b90
\ https://resh.edu.ru/
CJIEJICTBUE U3 HEE
CrepeoMeTpHuuecKre U MPUKIIaIHbIE bu6imorexa [IOK
71 3aJ]auM, CBSI3aHHBIE CO B3aUMHBIM https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
PacIoJI0KEHUEM MPSAMBIX U TNIOCKOCTH
[ToBTOpEHME: CKpEIMBAIOIIKAECS bubnuoreka [IOK
72 TpSIMbIE, TTApAIIETbHBIC TTIOCKOCTH B https:/m.edsoo.ru/7f415b90
https://resh.edu.ru/
CTaHJAPTHBIX MHOTOI'PaHHUKAX
[Tapa napamienbHBIX IIOCKOCTEN HA bubanorexa [JOK
CKPELLMBAIOIIUXCS IPSMBIX, https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
73 paccTosiHUE MEXIY
CKPELIMBAIOIINMHUCS MPSMBIMU B
MPOCTHIX CUTYAIUAX
PaccrosiHrE OT TOYKH JI0 TUIOCKOCTH, bu6morexa IIOK
74 g https://m.edso0.ru/7f415b90
paccTosiHUE OT MPSIMOM J10 MIJIOCKOCTH https://resh.edu.ru/
Brruucnenue pacCTOAHUM MEXIY bubnuoreka [IOK
https://m.edso0.ru/7f415b90
CKPEILIMBAIOMIMMUCS TPSIMBIMU C
75 P P https://resh.edu.ru/

IIOMOIIBIO HepHeHﬂHKyﬂﬂpHOﬁ
INJIOCKOCTH
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TpexrpanHblil yros, HepaBeHCTBA JIsI
TpexrpaHHbIX yrioB. Teopema

bub6nuoreka [IOK
https://m.edsoo.ru/7f415b90

76 https://resh.edu.ru/
[Mugaropa, TeOpeMbl KOCUHYCOB U
CHUHYCOB JUJIsl TPEXTPAHHOT'O yIiia
o . Bbubnunorexa LIOK
6) :
77 JICMCHTBI CPCPHHCCKOH FCOMCTpHH https://m.eds00.ru/7f415b90
TeoAC3NYCCKUEC JIMHUU Ha 3emie httpS://reSh.EdU.rU/
K 6ota"y bubmmorekxa [JOK
78 OHTPOJILHAA pAbOTA "o IR 1 https://m.eds00.ru/7£415h90
paccTosHIA https:/resh.edu.ru/
CucreMaru3anus 3HaHUN Bubmmoreka IIOK
79 | Y https://m.edso0.ru/7f415b90
MHOrOrpaHHKK M €r0 JIEMEHTHI https-//resh.edu.ru/
ITupamuna. Bunasl nupamu . Bubmuorexa IIOK
80 P P https://m.edso0.ru/7f415b90
TpasribHas npamuaa https://resh.edu.ru/
IMpu3sma. [psimast ¥ HAKJIOHHAST bubsmorexa LIOK
81 https://m.edso0.ru/7f415b90
npu3Mbl. [IpaBuiibHas Ipu3Ma https-//resh.edu.ru/
[Ipsimoii mapasuienenue], bubamorexa LIOK
82 . https://m.edsoo.ru/7f415b90
IPSIMOYTOJIBHBIN TApaJUIENICIUIIE], KyO https-//resh.edu.ru/
Beimykibie MHOTOrpanHuKH. Teopema Brbmmorexa [IOK
83 i https://m.edsoo.ru/7f415b90
uiepa https://resh.edu.ru/
Brinykiibie MHOTOrpaHHUKU. Teopema bu6mmnoreka [{OK
84 Ditnepa. IIpaBuiIbHbIE 1 https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
HOJTyIIPABHIBHBIE MHOTOIPAaHHUKH
KoHnTposbHas paboTa bubsmorexa LIOK
85 ™M " https://m.edsoo.ru/7f415b90
HOTOTpaHHHIKH https://resh.edu.ru/
86 IMoHsITHE BEKTOpA HA TIIOCKOCTH M B

84




MIPOCTPAHCTBE

bubnuoreka LIOK
87 CymMa BEeKTOPOB https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
bubnuoreka [IOK
88 Pa3HocTh BeKTOpOB https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
Bbubnunorexa LIOK
89 [IpaBuno napamuienenunena https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
bubnuoreka [IOK
90 YMHOXk€eHHEe BEKTOpa Ha YUCIIO https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
Paznoxxenue BexTopa 1o 6a3ucy Tpex bubanorexa [JOK
91 BEKTOPOB, HE JISKALMX B O/HO https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
MJIOCKOCTH
bubnuoreka LIOK
92 CxkansipHO€ TTPOU3BEICHUE https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
bubnunorexa LIOK
B
93 PITHEIICHIE YIIaA MEAULY BECTOPaMH B https://m.edsoo.ru/7f415b90
TIpOCTPaHCTBE https://resh.edu.ru/
bubnmoreka LIOK
94 [Ipocreiimme 3a1a4un ¢ BEKTOpaMH https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
butmmoreka IJOK
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMH https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
bubnuoreka LIOK
96 [Tpocreiimme 3a1a9u ¢ BEKTOpaMU https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
97 [Tpocreiimme 3a1a9u ¢ BEKTOpaMU Bubmaorexa LIOK

https://m.edsoo.ru/7f415b90
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https://resh.edu.ru/

O00011IeHUE U cUCTEMATU3ALUASA

bubnuoreka [IOK

98 . 1 https://m.edsoo.ru/7f415b90
SHaHHH https://resh.edu.ru/
060061en1e U cucTeMaTH3aIus brbmiorexa LIOK

99 N 1 https://m.edsoo.ru/7f415b90
SHaHHH https://resh.edu.ru/

bubnuoreka [IOK

100 HtoroBast KOHTpOJbHAs paboTa 1 https://m.edsoo.ru/7f415b90

https://resh.edu.ru/
bubnuoreka [IOK

101 HtoroBast KOHTpoJbHAs paboTa 1 https://m.edsoo.ru/7f415b90

https://resh.edu.ru/

102 06061{16HH6 Y CHCTEMAaTH3aIus 1
3HAHUH

OBHIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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11 KIIACC

Kosaun4vecTBO 9acoB JIeKTPOHHbIE
Hara uudposBbie
Nen/m | Tema ypoka Kontpoabnsie | IlpakTuyeckue
Bcero u3yueHHs1 | oOpa3oBaTe/ibHbIe
padoThI padoThI
pecypchbl
1 [ToBTOpenue Temsl "KoopanHaTsl BEKTOpa 1
Ha TJIOCKOCTH U B MMPOCTpaHCTBE"
9 [ToBTOpenue Temsl "CkansipHoe 1
MIPOMU3BEJEHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Brruucienue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHHE IPAMOI, 1
MPOXOJIAIICH yepe3 ABE TOUKH"
5 YpaBHEHME IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE TUIOCKOCTH B OTPE3KaX
5 YpaBHEHHE MIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE TUIOCKOCTH B OTPE3KaX
7 BekTopHoe npounsseneHne 1
8 JInHeliHbIE HEpaBEHCTBA, INHEWHOE 1
IPOrpaMMHUPOBAHHE
9 JInHeliHbIC HEPABEHCTBA, INHEWHOE 1
MIPOrpaMMHUPOBAHKE
10 AHaJIUTUYECKHUE METO/IBI pacueTa yria 1
MEXIy MPSMBIMU B MHOTOTPaHHUKAX
1 AHaTMTUYECKHE METO/IBI pacyeTa yria 1
MEXy INIOCKOCTSIMA B MHOTOI'PaHHUKAX
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dopmya pacCTOSIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOPJIMHATaX

13 Haxoxaenue pacCTOSIHUM OT TOUKH J10
TUIOCKOCTH B KyOe

1 Haxosxienue paccTosiHuif OT TOUKH J10
IUIOCKOCTH B MPaBUJILHON MUPaMUIE

15 KonTtponpHas pabota "AHanmuTHueckas
reometpus"

16 CedeHust MHOTOTPAaHHUKOB: CTaHIapTHBIC
MHOTOTPaHHUKHU

17 CeueHHst MHOTOTPaHHUKOB: METO]] CIIE/IOB
CedeHust MHOTOTPAaHHUKOB: CTaHIapTHBIC

18 IUIOCKOCTH, IePECeUeHus IPSIMbIX U
IJIOCKOCTEN

19 [TapannenbHbIe IPSMBIE U TUNTIOCKOCTH:
napasuieTbHbIe CEUCHUS

20 [TapannensHbIe MPSMBIE U MIIOCKOCTH:
pacyeT OTHOIICHUI
[TapannensHbIe IPSMBIE U TNTIOCKOCTH:

21 YIJIbI MEXKY CKPELMBaIOIIUMUCS
TIPSIMBIMH
[TeprieHTUKYIISIPHBIC IPSIMBIE U

99 MJIOCKOCTH: CTaH/IaPTHBIE Maphl
MEePIEHANKYJISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPAaHHHKOB
[lepneHnUKyISIpHBIE IPSIMBIC U

23 MJIOCKOCTH: TEOPEMA O TPEX

MNEPICHAUKYIIApax
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24

[leprieHquKyNIApHBIE NPSIMBIE U
IJIOCKOCTH: BBIYHUCIICHUS IJTUH B
MHOTOTpaHHUKaX

25

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTBHUKOB, (JOPMYJIBI JJIS
10 e, COOOpaKeHUS ITOA00US

26

[ToBTOpenue: momanu
MHOTOYTOJILHUKOB, ()OPMYITBI JIIsI
TI01aJIeH, COOOpakeHUS 000U

27

[ToBTOpenue: momanu
MHOI'OYTOJIbHUKOB, (hOPMYJIbI JUIs
TI01aJIeH, COOOpakeHUS TOA00US

28

[Imomany ceyeHuit MHOTOTPAHHHUKOB:
TUTONIA/I IOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOA00HS

29

[Tnomany ceueHuit MHOTOTPaHHUKOB:
IUTONIA/IM IOBEPXHOCTEMH, pa3pe3aHus Ha
YacTH, COOOpaxeHus Mmo00us

30

Konrpomnsnas pabota "IloBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOT'OI'paHHHUKOB"

31

O6beM Tena. OO6beM MPSMOYTOJIBHOTO
napaJuiesnenurnena

32

3amaun 00 yaBoeHUH Kyba, 0 KBaipaType
Ky0a; 0 TPUCEKIIUU yTIia

33

CrepeoMeTpHuueCcKHE 3a/1a4H, CBI3aHHbIE C
00BEMOM MPSIMOYTOIILHOTO
napaJuiesnenurnena
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HpI/IKJ'IaI[HBIG 3aJa4u, CBA3aHHBIC C

34 BBIYHCIICHHEM 00BEMa IMPSMOYTOJIBHOTO
napaiesienumnena

35 O0BEM IPSIMOM TPU3MBI

36 CrepeoMeTpruecKUe 3a/1a9H, CBSI3aHHBIE C
BBIUKCJICHHEM 00bEMOB IPSIMOMN PU3MBI

37 [IpuknanHbIie 33129, CBSI3aHHBIC C
00BEMOM TIPSMOM TIPU3MBI
Brraucnenue 00bEMOB TEI € TOMOIIBIO

38 onpeaeneHHoro uarerpaita. Oobpem
HAKJIOHHOM MPU3MBI
Brruncnenue 06bEMOB TeI € TOMOIIBIO

39 onpeaencéHHoro uurerpaita. Oobem
TTUPAMUJTBI

40 ®opmyna 06beMa nupamuibl. OTHOIIEHHE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o0bema nupamuibl. OTHOLIEHHE
00BeMOB MUpaMuU ¢ OOLITUM YTIIOM

42 CrepeoMeTpHruecKue 3a/1a4u, CBSI3aHHbIE C
00BEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeoMeTpHUECKHE 3a/1a9H, CBSI3aHHBIE C
o0BEMaMH MUpaMUIbI
[Ipuknanueie 3agauun no Teme "OOBEMBI

44 Ten'", CBSI3aHHBIE C 00BEMOM HAKIIOHHOU
TIPU3MBI

45 [Ipuknagaeie 3aga4n 1Mo TeMe "OOBEMBI

Ten", CBsI3aHHBIE C 00BEMOM MHPAMHU/IBI
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[Ipumenenne o0beMoB. Boruncinenue

46 paccTosiHUS A0 IUIOCKOCTH

47 Kontpoinbhas padota "O6beM
MHOTI'OI'paHHHKA"
Hunuaapudeckasi TOBEPXHOCTD,

48 00pa3yromme UIHHIPUISCKON
MOBEPXHOCTHU

49 e ap. [IpsaMon kpyroBoi HWIJIMHIP.
[Tnomane MOBEPXHOCTH IMIIMHIPA

50 Konunueckas moBepxHOCTh, 00pa3yrolue
KOHHYECKOU IToBepXHOCTU. KOHYC

51 CeueHune KOHYyca MIOCKOCTHIO,
NapauIeIbHOM TIOCKOCTH OCHOBAHHSI

59 VY ceuennslii konyc. U300paxkenue
KOHYCOB M YCEUCHHBIX KOHYCOB

53 [Tmomranbe 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeoMeTpuuecKkre 3aaud Ha

55 JI0OKa3aTelIbCTBO U BBIYMCIICHUE,
MOCTPOCHUEM CEUCHUH IIIINHAPA, KOHYCa
CrepeoMeTpuuecKkue 3aaud Ha

56 JIOKA3aTeJIbCTBO M BLIYKCIICHUE,
MOCTPOCHUEM CEUCHUH IIIINHAPA, KOHYCa

57 [TpukamHbIe 3a1a49U, CBSI3aHHBIC C

OUJINHAPOM
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58

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
MUJIMHIAPOM

59

Cdepa u map

60

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTRIO. Buj 1 n300paskeHue mapa

61

[lepeceuenue cdepsl u mapa c
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTHI0. By u m300paxenue mapa

62

YpaBuenue chepsl. [Tnomans chepsl u e¢
yacTel

63

Cummetpus ceps u mapa

64

CrepeomeTpuyueckue 3aaadyu Ha
JOKa3aT€JIbCTBO WM BBIYUCJIICHUC,
CBsI3aHHBIE CO cPepoil U mapom,
MOCTPOCHUEM HX CEUEHUH TUIOCKOCTHIO

65

CrepeomeTpuyueckue 3agadu Ha
JO0Ka3aTeJIbCTBO WU BBIYUCICHUC,
CBsI3aHHBIE CO cPepoil U mapom,
MOCTPOCHUEM MX CEUEHUH TUIOCKOCTHIO

66

IIpuknagHeie 3aaa4u, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYNKHOCTH Ha MIIOCKOCTH,
BBIYHCIIEHUS] B OKPY>KHOCTH, CTAaHIAPTHHIE
o400

68

Paznuunbie KOM6I/IHaI_[I/II/I TCJI BpallICHUA U
MHOT'OI'paHHHUKOB

69

3amaun o Teme ""Tena u MoBEpPXHOCTH
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BpanieHus"

70

3anauu no Teme "Tena u NOBEpXHOCTH
BpaieHus"

71

KonTponbhnas padota "Tena u
MOBEPXHOCTHU BpalieHus"

72

O0beM mmuHApa. Teopema 06 00bEMe
PSIMOTO IAJIHHAPA

73

Brrunciienre 005EMOB TEJI ¢ IIOMOIIBIO
onpenencHHoro uurerpana. O0bemM
KOHYCa

74

[Tnomaan 00KOBOI ¥ NOJIHOM
MOBEPXHOCTU KOHYyCa

75

CrepeomeTpHUeCKHE 3a/1a4H, CBSI3aHHbBIE C
BBIYHCIICHHUEM 00BEMOB IIMIIMHAPA,
KOHYyCa

76

[Tpuknanueie 3agaun o Teme "OO0BEMBI U
MJI0IA U TOBEPXHOCTEN Ten"

77

O0BEM 11apa U MapoOBOTO CEKTOPA.
Teopema 006 o0weMe miapa. [Tnomans
cdepsl. CTepeoMeTpuyuecKue 3a1auu,
CBSI3aHHBIE C BBHIUMCICHHEM 00BEMOB
rapa, ImapoBOT0 CErMeHTa U [IapOBOTO
CEeKTOpa

78

[Tpuknagasie 3ama4n 1o TeMe "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIIapa U
miomaasio cepbl. COOTHOIIECHUS MEXKTY
IUIOINASIMU TIOBEPXHOCTEN U 00BbEMaMU
MMOJOOHBIX TEN
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79

[TonoOHEBIE TENIa B MPOCTPAHCTBE.
N3menenune oobeMa Ipu mog00uu.
CrepeomeTpuyiecKkue 3aauu, CBSI3aHHbIE C
BBIYMCIIEHHEM 00BEMOB TEJI U IIJIOIIaACH
MMOBEPXHOCTEH

80

KonTtponsnas padora "[lnomanu
MOBEPXHOCTH ¥ 0OBEMBI KPYTIIBIX Ten"

81

JBmwxenus npoctpancTBa. OTOOpaKeHHUS.
JBrxenwust u paBeHCTBO (huryp. OOrue
CBOMCTBA IBWKECHUH

82

Bubl iBMKeHMI: TapauieIbHbII
MEPEHOC, LICHTPaJIbHAsi CHMMETPHS,
3epKaJIbHasi CHMMETPHSI, TOBOPOT BOKPYT
psAMOit

83

[IpeobpazoBanus mogodus. [psimas u
cdepa Ditnepa

84

FGOMeTpI/I‘-IeCKI/Ie 3ala41 Ha IPUMCHCHUEC
JBUKCHUA

85

Konrponbnas pabota "BekTops! B
npocTpascTae”

86

O6o6matomiee nopropenue 11 mousaruii u
MeTO/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3aIlNs 3HAHUH:
"[TapamyienbHOCTB MPSAMBIX U IJIOCKOCTEN
B IIPOCTpaHCTBE"

87

Ob6o6maromee nopropenue 11 nouaruit u
MeTOoJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTeMaTH3aIlns 3HAaHUH:
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"BekTopsbl B mpocTpaHcTBe"

88

Ob6o6maromee nopropenue 11 nonaruii u
MeTO/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIMsI 3HAHHI:
"BekTopsbl B mpocTpaHcTBe"

89

Ob6o6maromee nopropenue 11 nonaruii u
METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEeMaTH3aIlus 3HAHUH
"O06beM MHOTOrpaHHuKa"

90

Ob6o6maromee nopropenue 11 monsaruii u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEeMaTH3aIlus 3HAHUH
"O06beM MHOTOrpaHHuKa"
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Ob6o6maromee nopropenue 11 nonsaruii u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"Tlnomaau MoBEpXHOCTH U OOBEMBI
KpyTJbIX Ten"

92

O6o6matomiee nopropenue 11 mousaruii u
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTEeMaTH3aIlns 3HAHUH:
"ITnomaau mMOBEpXHOCTH U 0O BEMBI
KpyTJbIX Ten"

93

HtoroBast KOHTpoJIbHAs paboTa

94

Hroropas KOHTpPOJIbHAA pa60Ta

95

[ToBTOpenwue, 0000ImIeHNE 1
CUCTEeMAaTH3aIHsI 3HAHHHA

96

I/ICTOpI/IH Pa3BUTHUA CTCPCOMCTPHUHU KaK
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HAyKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ul

HcTopus pa3BUTHS CTEPEOMETPUN KaK
97 HAyKH U €€ poJib B Pa3BUTUU

COBPCMCHHBIX NHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

HcTtopus pa3BUTHS CTEPEOMETPHUH KaK
08 HAyKH U €€ PoJib B Pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHH

Hcropus pa3zBUTHA CTEPEOMETPHUH KaK
99 HayKH U €€ poJIb B Pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Wcropus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJIb B pa3BUTHHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Wcropus pa3BuTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

OBILIEE KOJIMYECTBO YACOB T10

102




I[TPOT'PAMME
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MPOBEPSEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOM TIPOT'PAMMOBI

10 KJIACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUsI OCHOBHOI
NPOBepPsIeMOro .
00pa3oBaTeILHOM NPOrpaMMbI CpeIHero o01ero 00pa3oBanus
pe3yJibTaTa
7 I'eomerpust
7.1 OnepupoBaTh NOHATUAMU: TOUKA, NIPsIMast, INIOCKOCTh
79 [TprMeHSATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX IMPHU PEUICHUU
' reOMETPUUECKUX 3a]a4
73 OnepupoBaTb HOHATUAMH: MAPAUICIBHOCTh UM MEPHEHIUKYISIPHOCTD
' NPSMBIX U IJIOCKOCTEH
74 KnaccugumupoBars B3anMHOE pacroNOXEHUE MPSIMBIX U IJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JIBYTPAaHHBIA YroJy, TpaHW ABYI'PAaHHOIO YyIJja,
75 peOpo BYrpaHHOrO yIia, JUHEHHBIM yroja JBYTpaHHOrO yIJa, rpagycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh TOHSATHSAMH: MHOTOTPAaHHHK, BBIMYKIBIA M HEBBITYKIIBINA
' MHOT'OI'PaHHMK, 3JIEMEHThI MHOTOTPAHHUKA, IPaBHJIbHBI MHOTOIPaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHIBl MHOTOTPAHHUKOB (TIMpamuia, MpHU3Ma,
PSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBarb ~ MHOTOTPaHHUKHM,  BbIOMpasi ~ OCHOBaHMS  JUIA
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPDAaHHHUKH, TTPABUJIHHBIC
MHOT'OT'PaHHHUKH, IPSMbIE U HAKJIIOHHbIE TPU3MBI, MTapajlIeJIeuIe /bl)
79 OnepupoBaTh HOHATUAMMU: CEKYIIast INIOCKOCTh, CEYEHNE MHOTOIPAaHHUKOB
210 OOBACHATH MPUHLUIBI TOCTPOCHUS CEYCHUIH MHOTOIPaHHUKOB, HCIIOJIB3YSI
' METOJI CIIENIOB
Crpoutpb ceyeHHS] MHOTOTPAaHHHKOB METOJOM  CJIE€AOB, BBIIOJHATH
711 (BBIHOCHBIE) IJIOCKHE YEPTEXH W3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3a7aun Ha HaXOXKJAECHHWE T'€OMETPHUYECKUX BEJIMYMH MO 0oOpasiam
WIA aIropuTMaM, INPUMEHSS HW3BECTHbIE AaHAJUTHYECKHE METOJbl MpHU
7.12 pelIeHnH  CTaHJApPTHBIX MaTeMaTHYeCKMX 3ajJjad Ha  BBIYMCIICHHE
pPacCTOSTHUN MEXIy NBYMSI TOYKAMH, OT TOYKH JI0 TPSIMOH, OT TOUYKHIO
TUIOCKOCTH, MEX]Ty CKPELIMBAIOIIUMHCS IPIMBIMU
Pemarp 3agaun Ha HaXOXJE€HHE T€OMETPUUYECKUX BEJIMYMH IO o0pas3iam
7.13 WIA aJropuTMaM, NPHUMEHss HM3BECTHBIE AHAJIMTUYECKHE METOJbl MpHU

peiCHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJlad Ha BBIYUCICHUC YTJIOB
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MEXYy CKPELIUBAIOLIMMUCS MPSIMBIMH, MEXAY NMPSAMON U IUIOCKOCTBIO,
MEXy TUIOCKOCTSIMM, JBYTPAHHBIX YTJIOB

Boruncnsate 00bEMBI U IIJIOLIAAN TOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma,

7.14 NUpaMu/ia) ¢ TpPUMEHEHHuEM (OpMyJ, BBIUUCIATH COOTHOLICHUS MEXKIY
IUIOLIAISIMU [TOBEPXHOCTEN, 00BEMaMHU MO0OHBIX MHOTOI'PAaHHUKOB
715 OnepupoBaTh NOHATUSMHU: CUMMETpPUS B IMPOCTPAHCTBE, LEHTP, OCh U
' IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (HUTYDPBI
W3Bnekath, mnpeoOpa3oBbIBATb W HMHTEPIPETUPOBATH HH(POPMAIMIO O
7.16 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, IMpeACTaBICHHYI0 Ha
yepTexax U pUCyHKax
[IpumeHsTh reoMeTpudecKkrue (GaxkThl JUIsI PEHICHUS CTEPEOMETPUUCCKUX
717 3a7a4, OPEANOJIAralolIIMX HECKOJIbKO IIAroB PEIICHUs, €CIU YCIOBHUSA
MIPUMEHEHHUS 33]JaHbl B IBHOU opme
718 [IpumensaTs npocredmme NpPOrpaMMHBIE  CPEACTBA M DIIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CHUCTEMBI ITPHU PEIICHUN CTEPEOMETPUUECKHX 33124
719 [IpuBoUTH MpUMEpHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MpUpPOAE U
' KU3HU, pacliO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpyuMeHsTh MONMy4YEHHbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh peajbHbIC
CUTYalluu U MPUMEHATh U3yUCHHbIEC TIOHATHS B IPOLECCE ITOUCKA PELICHUS
MaTeMaTH4ecKu chOpMyIUPOBAHHON MPOOJIEMbI, MOJEIUPOBATh PeabHbIC
7.20 CUTyallul Ha S3bIKE TEOMETPUH, HCCIEAO0BaTh MOCTPOCHHBIE MOJENU C
WCIOJIb30BaHUEM T'€OMETPUUECKUX MOHATUN U TEOpeM, ammapara anreOpsl,
pemars  NpakTUYECKHE  3aJaud,  CBSI3aHHBIE C  HAXO0XICHHEM
reOMEeTPUUYECKUX BEJTUUHH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
NPOBEPsIEMOro .
00pa3oBaTeJILHOM NPOrpaMMbI CpeIHero oo0uero oopa3oBanusi
pe3yJabTara
6 I'eomerpust
OnepupoBaTh MOHATHAMH: LMIUHAPUYECKas MOBEPXHOCTb, 00pa3yromiue
6.1 WIMHAPUYECKON MOBEPXHOCTH, IIWIMHAP, KOHUYECKass IOBEPXHOCTD,
o0pasyrolire KOHNYECKOH MOBEPXHOCTH, KOHYC, cpepruecKkasi IOBEepXHOCTh
6.2 Pacnio3naBats Tena BpareHus (IMIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI OTYUYEHHUS TEJ BpaILlCHUs
6.4 KnaccudumupoBats B3auMHOE pacrosiokeHne chepbl U MI0CKOCTH
OnepupoBaTh NOHATUSAMU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
6.5 CErMEeHTa, IIapOBOH CIIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO

CJ1051, IIAPOBOU CEKTOP
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Beruucnare  00bEMBI M TUIOIIAAM  TOBEPXHOCTEM  TeNm  BPAIICHHUS,

6.0 T€OMETPUYECKHX TeN C MPUMEHEHHuEM hopMyIT
OmnepupoBaTh TOHATUSMU: MHOTOTPAaHHUK, BIMCAaHHBIA B cdepy ¥
6.7 OIMCAHHBIN OKOJIO cdephl, cdepa, BIMCAHHAS B MHOTOIPAHHHUK WJIH TEIO
BpallleHHs
6.8 BBIUMCISTE COOTHOMICHHS MEKAY IIOIIAASIMHU MTOBEPXHOCTEH M 00BEMaMu
' MOJOOHBIX TEI
6.9 N300paxath n3ydaembie QUTYpbl OT PYKH M C MPUMEHEHHEM IMPOCTHIX
' YEepPTEIKHBIX HHCTPYMEHTOB
BbImonHATE  (BBIHOCHBIE) IIJIOCKHME YEPTEeXKH U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (pUTryp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUYEHHUS TeIl
BpallleHHs
W3Bnekarb, WHTEPIPETHPOBATH M MPEeoOpa3OBBIBATh HH(POPMALUIO O
6.11 IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UIypax, MpEACTaBIECHHYIO Ha
4epTexkax U pUCYHKax
[MpumeHsaTh reomMeTpuyeckue (GaKThl I PEIICHHS CTEPEOMETPUYCCKUX
6.12 3a7a4, MPEIIONAralolnX HECKOJbKO IIaroB pPELICHUs, €CIH YCIOBUS
MPUMCHEHHUSI 33J1aHbI B SIBHOH (hopme
6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IIPOCTPAHCTBE
BBINONMHATE  ACHCTBHS CIIOKCHUSI BEKTOPOB, BBIYMTAHHS BEKTOPOB |
6.14 YMHOXCHHUSI BEKTOpPAa Ha YHUCIO, OOBICHATh, KAKMMH CBOWCTBaMH OHH
00J1a1a10T
6.15 [TpuMeHATh MpaBUIIO apaJUIeNIeIHITe 1A IPH CII0KEHUH BEKTOPOB
OmnepupoBaTh TMOHATHSMHU: JCKAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE,
6.16 BEKTOp, MOJTyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, yroJl
' MEXy BEKTOpaMH, CKaJIIPHOE MPOHU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE H
KOMITJTAaHAPHBIE BEKTOPBI
HaxomuTe cymMMy BEKTOpPOB M TpPOHM3BEICHHE BEKTOpa Ha YHUCIO, YTON
6.17 MEXKIYy BEKTOpaMH, CKaIIPHOE MPOM3BEICHUE, PACKIAAbIBATH BEKTOP IO
JIBYM HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3amaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT
6.19 Pematp mpocTeiinme reoMeTpuYecKie 3aaud Ha MPUMEHEHHE BEKTOPHO-
' KOOPJIUHATHOTO METO/1a
Pemrate 3amaum Ha J0Ka3aTeNbCTBO MAaTEMATHUECKHUX OTHOIICHUH |
6.20 HaXOXXJCHHE TEOMETPUYECKUX BEIMYHMH IO 00pasliaM I alIropuTMaM,
' NPUMEHSISE ~ WM3BECTHBIE ~ METOAbl  TPH  PEHICHHWH  CTaHIApPTHBIX
MaTeMaTH4YeCcKuX 3a1aq
6.21 [IpumensaTs mpocTedmvie MPOrpaMMHBIE  CPENCTBA M DIIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI IPU PEILICHUH CTEPEOMETPHUYECKUX 3a1a4
6.22 [MpuBOAUTE TPHMEPbI MAaTEMATHYECKHX 3aKOHOMEPHOCTEW B MPUPOJE U

JKHU3HH, paCIIO3HABATH MPOABJICHUC 3aKOHOB T'COMETPUUN B UCKYCCTBC

100




6.23

[IpuMeHATh MOMyYEHHBIE 3HAHMS HAa NPAKTUKE: aHAIU3UPOBATh PEATbHBIE
CUTYyallUu U NMPUMEHATh U3YUYCHHBIC NTOHATHUS B MPOLIECCE MOMCKA PELICHUs
MaTeMaTHYecKu cPOpMYyIUPOBAHHOIN MPOOJIEMbI, MOJEIUPOBATh peabHbIC
CUTyallul Ha S3bIKE T'€OMETPUM, MCCIEAO0BAaTh IIOCTPOCHHBIE MOJEIU C
HCII0JIb30BAHUEM I'€OMETPUUECKUX HOHITUM U TEOpeM, ammapara ajireopsl,
pemiare  MpaKkTUYECKHE  3aJayd,  CBSI3aHHBIE C  HAXO0XKJIECHUEM
re€OMETPUUECKUX BEJTUUNH
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IPOBEPAEMBIE DJIEMEHTBI COIEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

['eomerpust

7.1

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, MpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTre 00 akCHOMATHYECKOM IMOCTPOSHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUU U
CJIIEACTBUS U3 HUX

7.2

B3anMHOe pacrionokeHue npsMbIX B IPOCTPAHCTBE: MIEPECEKAIOIIMECS, NTapaJICIIbHbIC
U ckpemmBaromuecs npsamble. [lapamienbHOCTs NOpAMBIX W IUIOCKOCTEH B
MIPOCTPAHCTBE: MapajuieJbHblE MpPsMbIE B NPOCTPAHCTBE, MAPAIEIBHOCTh TPEX
NpAMBIX, NAPAUICIIBHOCTh NPSAMOM M IUIOCKOCTU. YIUIBIC COHAIIPaBJICHHBIMU
CTOpPOHAMH, Yroj MEXIy HpsIMbIMU B IpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEM:
MapajuielbHbIE IJIOCKOCTH, CBOMCTBA NapalIeNIbHBIX IUIOCKOCTeH. [Ipocreimue
MPOCTPAHCTBEHHBIE (QUTYphl Ha TUIOCKOCTH: TETpadJp, KyO, mapasuieienune]n,
MMOCTPOEHUE CEYEHU I

7.3

HepHGHZII/IKYJIﬂpHOCTB HpHMOfI N IUIOCKOCTU: MCPHCHAUKYIIAPHBIC IIPSAMBIC B
MIPOCTPAHCTBE, MPSIMbIE MapajlieibHble U MEPIEeHANKYISIPHbIE K MIOCKOCTH, MPU3HAK
MEPIEeHIUKYIAPHOCTU MPSMOI U IIIOCKOCTH, TeopeMa O MPsIMOU MepreHANKYIIPHON
IJIOCKOCTH. YTJIBI B MIPOCTPAHCTBE: YTOJI MEX]Y MPSAMOM U TIOCKOCTHIO, IBYTPaHHBIH
yroJ, TMHEHHBIN yroi AByrpaHHoro yria. [lepneHaukynsp U HaKJIOHHbBIE: PACCTOSIHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIUs PUTyphl Ha
IJIOCKOCTh. [lepneHauKynsIpHOCTh TUIOCKOCTEN: NPU3HAK NEPHEHANKYIAPHOCTH JIBYX
mockocTeil. Teopema o Tpex MeprneHIuKyIsipax

74

[loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE DJEMEHTHl MHOTOIDAHHUKA, BBINYKIBIE U
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, pa3BepTKa MHororpaHHuka. llpusma: n-yrosbHas
pu3Ma, TpaHU M OCHOBAaHHUS NPHU3MBI, MpsiMas W HAKJIOHHAs TNPU3MbI, OOKOBas u
IIOJIHAs IOBEPXHOCTH NpU3MBbl. [lapamuienenumnen, npsAaMOyTrOIbHBIN MapauieIenuIe] 1
ero cpoucrea. [Ilmpammpa: N-yrosbHas mUpamMuaa, I'PaHM M OCHOBAaHWE IHUPaMUBI,
O0oKOBasi M TOJHAs MOBEPXHOCTh MHUPAMHJIbl, NpaBWIbHAs U YCEUCHHAs MUPaMUA.
OnemMeHTbl MNpu3Mbl M nUpaMuibl. [IpaBWiIBHBIE MHOTOIpaHHUKU: IIOHATHE
[IPaBWJIBHOTO MHOTOTPAaHHMKA, IIpaBWIbHAs IIpU3Ma M IpaBWIbHAs IHpaMHIA,
NpaBUJIbHAS TPEYrojbHAs MUpaMHIa U TMPaBUIIbHBIN TeTpadp, ky0. IlpeacraBinenue o
MPAaBUJIBHBIX MHOTOTPAaHHMKAaX: OKTajap, JoAeKa’ap M ukocayapyrue CeueHus
MIPU3MBbI U TUPAMUJIbI

7.5

CummeTpust B IPOCTPAHCTBE: CHMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOU, MIIOCKOCTH.
OneMeHTbl  CUMMETPUM B NHpaMUAax, MNapajjiesienuIenax,  paBUIbHBIX
MHOTOTPaHHUKAX

7.6

Borunicnenue 31€MEHTOB MHOTOIPAaHHUKOB: pelOpa, AuaroHanu, yrisl. [lmomans
OOKOBOM MMOBEPXHOCTH U MOJIHOW MOBEPXHOCTH NMPSIMOI MPU3MBI, TJIOIIA/1b OCHOBAHUH,
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TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsMOK npu3Mbl. [Imomrank 60K0BOI MOBEPXHOCTH H
MOBEPXHOCTU MPABWIBHON MUPaMHJIbI, TEOPEMA O IUIOMIAA YCEYCHHOW MUPAMUJIBI.
[Tonsitue 06 o6bemMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOHbIe Tenma B pocTpancTBe. COOTHOMICHHUS MEXTY IUIOIIAIAMU ITOBEPXHOCTEH,
00BbEMaMU ITOTOOHBIX TEI

11 KJIACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COIEPKAHMS

I'eomerpus

6.1

Hunuaapudeckas TOBEPXHOCTh, 00pa3yIoie MINHIPUYECKON MOBEPXHOCTH, OCh
UAJTUHIPUYECKON TMOBEpXHOCTU. llwnmmHap: ocHoBaHuMs M OOKOBasi MOBEPXHOCTH,
o0pasyromias 1 0Cbh, IUIOIAAb OOKOBOM U IMOJHOM OBEPXHOCTH

6.2

Konunyeckas moBepxHOCTb, 00pa3yIole KOHUYECKOM TOBEPXHOCTH, OCh U BEpILMHA
KOHWYECKOW moBepXxHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, 00pa3yromias U OcCh,
ionaab OOKOBOW M IIOJIHOH TOBEPXHOCTH. YCEUCHHBIM KOHYC: O0Opa3yroomue u
BBICOTA, OCHOBaHHs U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: ueHtp, paauyc, 1uaMmeTp, Iiouaab noBepxHoctu chepsl. Bzanmuoe
pacnosoxeHue cepbl U INIOCKOCTH, KacaTelbHas MJIOCKOCTh K cdepe, IIIomaab

cdepsl

6.4

N300paxkeHne Ten BpalleHHs Ha TUIOCKOCTH. Pa3BepTka MWIMHIpA U KOHYCa

6.5

KoMb6uHammu ten BpaiieHus 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIN OKOJIO
cdepsl, chepa, BMCaHHAsT B MHOTOTPAHHUK, WJIH TEJIO BpaIlEHUS

6.6

[Tonsitue 06 oO6beme. OCHOBHBIE CBOMCTBa 00beMOB Tel. Teopema 00 oOBEMe
MPSIMOYTOJIBHOTO NIapajuleienuneia u cieAacTBus u3 Hee. O0beM HMIMHIIpA, KOHYCA.
O6beM mapa ¥ miomaab cepsl

6.7

[Tono6ubIe Tena B mpocTpancTBe. COOTHOIIEHUS MEKTY MIJIOMIAASIMH TOBEPXHOCTEH,
00BEMaMH TTONOOHBIX TEN

6.8

Ceuenuss nmiaMHApa (mapajiellbHO M HEPHEHAUKYISPHO OCH), CEYEHHUS KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIUIMHY), CEUEHHs 11apa

6.9

BekTop Ha miockoctd M B mpocTpaHcTBe. ClOK€HUE M BBIYMTAHHUE BEKTOPOB.
YMHOKeHUEe BeKTopa Ha uucio. Pa3iokeHune BeKTOpa Mo TpEM HEKOMIUIaHApHBIM
BekTopaM. [IpaBuio napamnenenunena. Pemenue 3agad, CBA3aHHBIX ¢ IPUMEHEHHEM
IIPaBUJI ICUCTBUH C BEKTOPaMU

6.10

HpHMOYF OJIbHagd CHUCTEMA KOOPAWHAT B MPOCTPAHCTBE. KOOpI[I/IHaTLI BCKTOpA.
HpOCTCfII.HHC 3ajauyu B KOOpAWHATax. VYron MCKAY BCKTOpaMH. CKaJBIpHOC
IMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJI0B MCKAY MNPSIMBIMHA U TIJIOCKOCTIMMH.
KOOleHHElTHO-BCKTOpHLIfI MCTOA IpHU pCHICHUN TCOMECTPHUICCKUX 3a/1a4
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INPOBEPSAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJLHOM
ITPOI'PAMMBbI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemblie TPpeOOBaHMS K NIPeIMETHBIM Pe3yJIbTAaTaM 0CBOEHHS
NpoBePsSIEMOro OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMBbI CpPeIHEro 0011ero
TpeOOBaHUsA o0pa3oBaHusi

BnaaeHHe MCTOAaMHM JOKa3aTC/IbCTB, AJITrOpUTMaMu pPCHIICHHUA 3a1a4,
yMeHHe (QOpPMYyIUPOBaTh M ONEPUPOBATh MOHATHUSAMHU: OIpe/eICHHE,
akcuoma, TeopeMma, CIEACTBHE, CBOMICTBO, IpPU3HAK, J10KA3aTEIbCTBO,
paBHOCHUIIbHBIE (DOPMYIHPOBKHU; MPUMEHATh UX; yMEHHE (OPMYIHUPOBATH
oOpaTHO€ M IPOTUBOIMOJIOKHOE YTBEPXKIECHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HKCIIOJIb30BaTh METOJ] MAaTeMaTH4YeCKOW HWHAYKIUU;
IMPOBOAWUTE AOKA3aTCIbHBIC PACCYXXIACHHUA IPHU PCIICHUN 3aJia4d, OLCHUBATH
1 JIOTUYECKYI0  TPAaBUIBHOCTh  PACCYXKICHHM; yMEHHE ONEpUpPOBATH
MOHATUAMU: MHOXKECTBO, IMOAMHOKCCTBO, OIICpAllMM HAaA MHOXCCTBAMU,
YMEHHE HCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juisd
OIMMCaHus p€ajIbHBIX IPOLECCOB U SIBJICHUU U IIpu pCHICHUMA 3a1a4, B TOM
YHCclie U3 JIPYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBA3HBIN Tpad, 1epeBo, MUK, Tpad Ha MIIOCKOCTH; YMEHHE 33/1aBaTh
Y OMHCHIBAThH Tpadbl pa3IMUHBIMH CIIOCOOAMU; UCTIOIB30BaTh Tpadbl MpH

pelieHuu 3a1a4

YMeHue onepupoBaTh MOHITHSIMH: HATypaJlbHOE YHUCIIO, IEJI0e YHCIIO,
CTEMEeHb C LENbIM MoKa3aTeNeM, KOpeHb HaTypadbHOW CTENEeHH, CTETeHb C
palOHAJIbHBIM I1OKa3aTCJIeM, CTCIICHb C HeﬁCTBHTeHBHBIM II0Ka3aTclIeEM,
morapudM dHCIa, CUHYC, KOCHHYC W TAHTE€HC MPOU3BOJIHLHOTO YHCTIA,
OCTaTOK IO MOJIYJIO, PAalMOHATIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHO)KE€CTBAa HATypajbHBIX, II€NbIX, pAIlMOHATbHBIX, JIEHCTBUTEIBHBIX
2 YHUCEN;, YMEHUE MCTOIb30BaTh MPU3HAKHU JIETUMOCTH, HAUMEHBIITNN OO
JeNuTeNh W HaWMEHblee oOliee KpaTHoe, anropuTM EBkimuma mpu
pEeIICHUN 3aaa4; 3HAKOMCTBO C pa3JIMYHBIMU IMO3UIMUOHHBIMU CHUCTCMaMH
CUMCTICHHS; YMEHUE BBITIOHATH BRIYMCICHUE 3HAYCHUN U TPE00pPa30BaHUS
BBIPOXEHUI CO CTENEeHsMH M JjorapudmMamu, mpeoOpa3oBaHUsi ITPOOHO-
pallMOHaNBHBIX  BBIPOKEHUH; YMEHHUE  OMNEepUPOBATh  MOHSTHIMHU:

IoCIC10BAaTCIIBHOCTD, apI/I(i)MeTI/I‘{eCKaH nporpeccusda, TCOMETPHUYCCKAA
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nporpeccusi, OECKOHEYHO YOBIBaIOIIas IeOMEeTpUYecKas IpOrpeccus;
YMEHHUE 3a/aBaTh IIOCJIECAOBAaTEILHOCTH, B TOM YHCJIE C IIOMOLIBIO
PEKYPPEHTHBIX (POPMyYJI; YMEHUE ONEpUPOBATh MOHATHSIMU: KOMIUIEKCHOE
YHUCJIO, CONPSUKCHHBIE KOMIUIEKCHBIE 4YHMCIA, MOJYJIb M  apryMEHT
KOMIUIEKCHOTO  yHcia, (GopMa  3alucu  KOMIUIEKCHBIX — YHCEN
(reoMeTpuyeckas, TpPUTOHOMETpUYECKas M anreOpandeckas); yMeTb
IIPOU3BOUTh apU(PMETHUECKUE JAEHCTBUS C KOMILJIEKCHBIMH YHCIIaMU;
IIPUBOAUTH IIPUMEPHI MCIIOJIb30BAHMUS KOMIIJIEKCHBIX YHMCEN; ONEpUpOBaTh
HNOHATHSMM:  MaTpuua 2x2  u  3x3, onpeaenuTesb  MaTpULb,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHne onepupoBaTh MOHATHSAMH: PALMOHAIbHBIE, HPPALHOHAIBHBIC,
MOKa3aTeJIbHbIe, CTEIEHHBIC, JOrapu(MHUECKUE, TPUTOHOMETPUUECKUE
YpaBHEHUS M HEPABEHCTBA, WX CHUCTEMBI; YMEHHME OIIEPUPOBATH
MOHATUSIMHU: TOXJIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHHe, ypaBHEHHE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHUIIBLHOCTH
YpaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME peularb YpPaBHEHHS,
HEPABEHCTBA W CHCTEMBl C IIOMOLIBIO Pa3JIMYHBIX IPUEMOB; pPEIIATh
YpaBHEHUS, HEPABEHCTBA M CUCTEMBl C IapaMeTpPOM; IIPUMEHSATH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Ul PEUICHUS MaTeMaTU4EeCKUX

3aia4 " 3aa4 U3 pa3JInIHbIX obOmacrei HAayKHU U peanLHoﬁ KU3HU

YMeHue omnepupoBaTh HOHATHUSAMM: (DYHKIUS, YCTHOCTb (DYHKIUH,
MEePUOJUYHOCTh (YHKIUH, OTPAHUYEHHOCTh (PYHKUIMH, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (yHKIUHM, HauOoJblllee W HAaUMEHbIIee 3HAUYEHUS
(GYHKIIMM HAa IPOMEXKYTKEe, HempepbiBHAs (YHKIUS, aCUMITOTHI rpaduka
¢GyHKIMH, TiepBas U BTOpas NMPOU3BOAHAS (DYHKIMH, F€OMETPUYECKUN U
¢u3nuecKkuii CMBICI TPOM3BOAHOM, MEpBOOOpa3Has, OIpeIeICHHbII
UHTErpaj; yMEHHE HaxOJUTh AaCUMOTOTHl rpaduka (YyHKIHMH; yMEHHE
BBIUUCIATh  MPOM3BOAHBIE  CYMMBI, IPOU3BEJEHUS, YaCTHOTO U
KOMIO3ULMHU (YHKIMHA, HAXOAWUTh YpaBHEHHME KacaTelbHOM K rpaduky
(GyHKIMM; yMEHHE HaXOJIWUThb IPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHUE HCIOIb30BaTh MPOU3BOAHYIO Ui HCCIEAOBaHUS (DYHKIIHIA,
HaxXOJUTh HauOOJbIIME M HAUMEHbIIME 3HAYeHUsS (QYHKIUH; CTPOUTH
rpaduKd MHOTOWJIEHOB C HCIIOJIb30BaHUEM armnapaTa MaTeMaTH4ecKoro
aHaJIM3a; TNPUMEHATh MPOU3BOJHYIO JJI HAXOXICHHUS HAWIYydILEro

peuicHrd B IPUKIAAHBIX, B TOM YHCIIC COHHUAJIBHO-3KOHOMHUUYCCKHX U
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(bU3MYECKUX 3a7a4ax; HaXOAUTh IUIONMIAIA U 00BbEMBI GUTYP C TTOMOIIBIO
I/IHTeraJ'Ia; HpI/IBOIII/ITB HpI/IMepBI MATEMATHUYCCKOI'O MOI[GJII/IpOBaHI/Iﬁ C

NoMOIIbI0 T hepeHInANTBHBIX YpaBHEHUH

YMeHne onepupoBaTh MOHATUAMHU: Tpauk GyHKIHH, oOpaTHas (YyHKIIHS,
KoMNo3uuusi (QyHKIUH, JIuHEHHAas GyHKUWSA, KBaapaTudyHas (QYHKLHS,
pauMoHanpHass (QYHKLUSA, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢GbyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, MOKa3aTelbHas U
norapupmuueckass (QyHKIMH; YMEHUE CTPOUTh TIpapUKd H3YyYEHHBIX
GyHKUMH,  BBINOJHATH  mpeoOpasoBaHust  rpadgukoB  (yHKIHH,
UCIOJb30BATh TPaQUKU JUIsl U3Y4YEHUS MPOLIECCOB U 3aBUCUMOCTEH, Ipu
pelieHnH 3a7ad W3 APYruX Y4eOHBIX MPEAMETOB W 3a/1a4 M3 peabHOU
KHU3HHM; BbIpaXaTb (OpMyJIaMHU 3aBUCHUMOCTH MEXJYy BEJINYMHAMU;
WCIOJIBb30BaTh CBOWCTBA M TpapuKu (YHKIUH JUIS pPEelICHUS ypaBHEHHH,
HEpaBEHCTB U 3ajJjauy C IapameTpaMy; H300pakaTb Ha KOOPIMHATHOM

IIJTIOCKOCTH MHOXKECTBA peH_IeHI/Iﬁ ypaBHCHI/Iﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbBIX TUIOB (B TOM YHCIE Ha
IPOLEHTHI, JOJM U YacTH, HA JABMKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJOrH, 3aJjaud U3 00JIACTH YNpPaBJICHUS JIMYHBIMU U CEMEMHBIMU
(uHaHCaMM); COCTaBIATb BBIPAKEHMsI, YpaBHEHMs, HEPABEHCTBA M MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HCCIENOBATh IOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBJIONOAOOHOCTh pPE3ylIbTAaTOB, YMEHHME MOJIEINPOBATh
peanbHble CUTyallMd Ha $3bIKE MAaTEMATHKH; COCTaBIIATH BBIPAKECHMS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4H, UCCIIEI0BATh
IIOCTPOEHHBIE ~ MOJEIM C  MCIOJb30BAaHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH ITOIYYEHHBIN PE3YJIbTAT

YMeHue onepupoBaTh MOHATHUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJblllee U HaMMEHbIIee 3HAYEHUs, pa3Max, JUCIEPCUs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTh, UHTEPIPETHPOBATH
nH(pOpMaIMIo, MPEACTABICHHYIO B TaOJIMIIax, HAa JUarpaMmmax, rpadukax,
OTPaXXAIOIIYI0 CBOMCTBA pealibHbIX MPOLECCOB U SBIIEHUH; MPEACTABIATh
uHbOpMAlMI0O C TOMOUIbI0 TalNWI] M  JMarpaMM; HCCIIEJOBaTh
CTaTUCTUYECKUE JlaHHble, B TOM YHCJIE C MPUMEHEHUEM TIpapuuecKux
METOIOB U 3JIEKTPOHHBIX CPENICTB; rpa)uuecKu UCCIe0BaTh COBMECTHBIE

Ha6J'IIO,Z[CHI/ISI C IOMOIIBIO IarpaMm pacCCUuBaHud U JIMHEMHOMN perpeccun

YMeHHne omnepupoBaTh NOHATHUSMH: CIYYalHBIA OIBIT W CIy4dalHOE
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COOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TpapUuecKuX METOAOB; NPUMEHSTH
(bOpMyIIBl CIOKEHHS M YMHOXKCHHS BEPOSTHOCTEH, (OpMYIly IOIHON
BepOSATHOCTH, Gopmyny bepHymnu, komOuHATOpHBIE (akThl U (HOPMYIIHI;
OLICHMBAaTh BEPOSATHOCTU pEANbHBIX COOBITHIl; YMEHHE OIEpUpPOBATh
MOHATUSIMH:  CIIydaiiHash BEJNWYHMHA, paclpeleieHue BEpOSTHOCTEH,
MaTeMaTU4ecKoe OXXUAAaHUe, IUCIEPCUsl W CTaHAAPTHOE OTKJIOHEHHE
CIy4JalHOW  BEJIMYHMHBI, (YHKIMM paclupeieleHuss W  IJIOTHOCTH
PaBHOMEPHOTO, NOKA3aTEIbHOI0 1 HOPMAJIBHOT'O pacIpeeeHuil; yMeHHe
UCIIOJIB30BAaTh CBOIMCTBA M3YYEHHBIX paclpe/esIeHHH ISl peleHus 3a/1a4;
3HaKOMCTBO C MOHATHSMH: 3aKOH OOJIBIIMX YHCEN, METOJBI BHIOOPOYHBIX
UCCIICIOBaHHI; yMEHHE TMPHBOAUTH MPUMEPHl TPOSBICHUS 3aKOHA
OOJNBIINX YHCEN B TPUPOAHBIX W OOIIECTBEHHBIX SIBICHHUAX; YMEHHUE
OIIEpUPOBATH TMOHATHSIMHU: COYETaHHE, MEPECTAHOBKA, YUCIO COYCTAHWH,
YHCIO  TEePecTaHoBOK; OwHoM  HploTOHA; yMeHHWE  NPUMEHATH
KOMOMHATOpHBIE (DaKThl U PACCYKICHUS Ul PELICHUs 3a/a4; OI[CHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJEIH U

MHTEPIIPETUPOBATH ITOIYYEHHBIN PE3YJIBTAT

YMeHue onepupoBaTh MOHSATUAMM: TOYKa, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIYY, BEJIMUMHA YIJIa, INIOCKUHM YIrOJl, ABYTPAHHBIN
YTOJI, TPEXTPAHHBIA YTOJI, CKPEIIMBAIOIIUECS TIPSIMBIE, apAJIIEIHbHOCTh U
MEPIIEHAUKYISAPHOCTD TPSAMBIX U IUIOCKOCTEH, YrOJ MEXAY MNPSIMBbIMU,
Yrojl MEXAy MNpsIMOM M IUIOCKOCTBIO, YroJd MEXKIYy IIOCKOCTSIMHU,
pacCcTossHUE OT TOYKH JIO IUIOCKOCTH, PACCTOSHUE MEXAY IPSIMBIMU,
pacCTOSIHUE MEXAY IIOCKOCTSIMU;, YMEHHE HCHOJIb30BAaTh MPHU PEUICHUU
3a/a4 U3y4yeHHbIe (PAKThl U TEOpPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MATEMAaTHUYECKHE
MOJENIM C TMOMOIIBID TIE€OMETPUYECKUX TMOHATUA M BEJIMYMH, pELIaTh

CBA3aHHLIC C HUMH NPAKTUYCCKUE 3a1aun

10

YMeHue onepupoBarh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHL,
MHOTOTPaHHUK, NPaBUIbHBI MHOTOTPaHHHMK, CEYEHHME MHOIOIPAaHHUKA,
KyO, mapajjenenumnes, MNpu3Ma, NUpaMuia, (Gurypa U TOBEPXHOCTh
BpallleHHs], IMIUHIpP, KOHYyc, map, chepa, miomans cdepsl, IMIOMIATL
MOBEPXHOCTH MUPAMHJIbI, MPU3MBI, KOHYyca, IMJIMHIpa, 00BEM KyOa,

MPSIMOYTOJIBHOTO MapajuleNieNIAIela, MUpPaMUIbl, TPU3MBL, LHJIUHJPA,
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KOHYyCa, IIapa, pa3BepTKa IOBEPXHOCTH, CEYECHHUS KOHyca W IMJIMHApA,
napajulelbHble OCH WM OCHOBaHMIO, CEUYEHHE Ilapa, IUIOCKOCTb,
Kacamomascs cdeppl, MWIMHIPA, KOHYCa; yMEHHE CTPOUTh CEYCHHE
MHOTOTpaHHHKa, M300pakaTh MHOTOTPAaHHUKH, (UTYPBI U TIOBEPXHOCTHU
BpALICHUS, UX CEYCHHUS, B TOM YHCIIE C TOMOIIBIO IEKTPOHHBIX CPEJCTB;
yYMEHHUE MPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bOopMyITHpPOBATH ONpPENCIICHUS U3y4aeMbIX (PUTYp, BBIIBUTATh THIIOTE3BI O
CBOMCTBaX W NpPU3HAKaX T'€OMETPHUYECKHX (HUryp, OOOCHOBHIBATH WIIU
olpoBepraTb MX; YyMEHHE MPOBOIUTH Kiaccuukanuoo ¢Guryp mo
pa3UYHBIM TIPU3HAKaM, BBIIOJIHATH HEOOXOJMMBIE JIOMOJHUTEIbHBIC

MTOCTPOESHHUSI

11

YMeHue onepupoBaTh MOHATHSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeNIbHBIA MMEPEHOC, CHMMETPHS HA IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeodpazoBaHue MoA0OMs, T™OMO0OHBIE (UTYPBI; yMEHUE
pacro3HaBaTh paBHBIC W TOJNO0HBIC (DUTYPHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpPE; UCIIOJIb30BaTh FEOMETPUUCCKUE OTHOIICHUS MTPH
pelIeHnr 3a/lad; HaXOJWTh T€OMETPUYCCKHE BEIWYHMHBI (JJIMHA, YTOI,
IUIOIIA/Ib, 00BEM) NIPU PEUICHUU 3ajad U3 JAPYIHX YYeOHBIX MPEIMETOB U
W3 pPeaTbHOW J>KW3HHM, YMEHHE BBIYHCISTH TCOMETPHUYCCKHUE BEIMYUHBI
(nmuHA, yroiy, TMIOMIAAh, OO0BEM, IUIOMIAb TOBEPXHOCTH), HCIOIB3YS
M3Y4YCHHBIE (DOPMYIIBI M METOJbI, B TOM YHCIE: TUIOIIATh IMOBEPXHOCTU
MUpaMHJIbI, IPU3MBI, KOHYCa, HUIUHAPA, IIOMmaas cdepbl; 00beM Kyda,
MPSMOYTOJIBHOTO TIapaJUIeNienuIe/a, MUPAMUAJGI, TPHU3MBI, ITWIHH]IPA,

KOHYCa, Il1apa; YMEHNE HaXOAUTh OTHOLIEHHE 0O0bEMOB OJOOHBIX (HUTYD

12

YMmenue OIICpHUPOBATH TOHATUAMU: NPAMOYIOJIbHAA CHUCTEMA KOOpPAUWHAT,
BCKTOP, KOOpAWMHATBI TOYKH, KOOPAHWHATBI BEKTOpA, CyMMa BCKTOPOB,
NMPOU3BCACHUC BCKTOpAa HaA YHUCIO, PA3JIOKCHUC BCKTOpa II0 6a31/Icy,
CKaJIIpHOC IIPOM3BCACHUC, BCKTOPHOC IIPOM3BCACHUC, VIOl MCKIAY
BCKTOpaMH; YMCHUC HCIIOJIb30BATH BCKTOpHBIfI n KOOpI[I/IHaTHBII\/Il MCTO

IJIg pCICHUS TCOMETPUUCCKUX 3adaY U 3ala4 APYyTrux y‘-Ie6HBIX npeaMETOB

13

VYMmenune BBI6HpaTB HOJIXOJISIH_[I/Iﬁ MCTOJ AJId pCHICHUS 3aaa4u,; IOHUMAaHUC
3HAYUMOCTU MATEMATUKHW B HU3YYCHHUMU TPUPOJHBIX H O6H_[eCTBeHHI)IX
IponecCoB U HBHCHHﬁ; YMCHHC pacClioO3HaBaTb TIIPOABJIICHUC 3aKOHOB
MaT€MaTUuKN B UCKYCCTBC, YMCHUC MMPHUBOJUTH ITPUMEPBI MAaTEMATUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaTeMaTUYECKON HAyKU
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HEPEYEHbDb DJIEMEHTOB COAEPKAHUS, TIPOBEPAEMbBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMeHT COIePKAHMS
1 Yucna ¥ BEIYUCICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky AeIMMOCTH HENBIX YHCeT
19 Pammonanbupie  uncna. OOBIKHOBEHHBIE UM JIECATHYHBIC JIPOOW, TPOLICHTHI,
' OCCKOHEYHBIC TIEPHOIUYECKUE APOOH
13 Apudmernieckuil KOpeHb HaTypaidbHOU creneHu. [leiicTBus ¢ apudmernyeckumu
' KOPHSIMH HaTypaJbHOW CTETIEHH
14 Crenens ¢ nenbiM nokaszareneM. CTeneHb ¢ pallMOHAIbHBIM NoKa3areneM. CBoiicTBa
' CTEeIeHH
15 CuHyc, KOCHMHYC M TaHT€HC 4YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTE€HC YUCIIOBOTO apryMEHTa
1.6 Jlorapu¢m yucina. JlecaTHUHBIC U HATYPAIbHBIE JTOTapUPMBI
JlefictBuTenbHbIE YnCla.  ApUPMETHYECKHE ONepalud C  JICWCTBUTEIbHBIMH
17 yucnamu. [IpuOamKkeHHble BBIYUCICHHUS, IPABUIa OKPYTJICHNUS, TPUKU/IKA U OL[CHKA
pe3yJibTaTa BEIYUCIEHUN
1.8 [IpeoOpa3oBaHue BeIpakeHUI
19 KomriekcHbie urcna
2 VpaBHEHUS 1 HEPABEHCTBA
21 Llesbie 1 APOOHO-pAIIMOHATIBHBIE YPABHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 Tpuronomerpuueckre ypaBHEHUS
24 IToka3zaTenbHble U JIorapupMuyeckre ypaBHEeHHS
2.5 Lenbie u poOHO-palOHATIbHBIE HEPABEHCTBA
2.6 HppannoHanbHble HEpaBEHCTBA
2.7 IToka3zarenbHble U JIorapupMuyeckre HepaBeHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
29 CucTeMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
211 Marpuiia cucteMbl THHEHHBIX ypaBHeHUH. OnpeaenuTenb MaTpULIbI
3 OyHkIMK U rpaduKu
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OyHK1UA, cnocoObl 3amaHus GyHkiuu. ['paduk ¢yHkimu. BzammHO 0oOpaTHBIC

3 ¢ynkuuu. YetHble 1 HeueTHbIE pyHKUMU. [leproanueckue GyHKINU
OOnacte ompeneneHuss M MHOXECTBO 3HadeHuWM QyHkuuu. Hymum ¢ynkuoum.
3.2 [IpoMexxyTKu  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Maxkcumymbl U1 MUHHUMYMBbl ¢GyHKIud. HaunOomnblnee M HavMeEHbIIEe 3HAUYCHHE
(GyHKLIMU Ha IPOMEXYTKE
33 CrenenHass ¢QyHKIMS C HaTypaJbHBIM W IIENBIM IIOKa3aTeneMm. E¢ cBolicTBa
' rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0i cTeneHu
3.4 Tpuronomerpuueckre GpyHKIIUN, UX CBOWCTBA U TPadUKU
3.5 [Toka3zarenbHas U norapupmMuuecKas GyHKINHU, UX CBOWCTBA U Tpaduku
36 Touku paspeiBa. Acumnrorsl rpadukoB  ¢yHkiuit. CpoiicTBa  (YHKIIMIA,
' HETPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS 11OCIIE0BATEIbHOCTEH
3.8 Apudmernueckas u reomerpuueckas nporpeccun. @opmysa ClI0XXKHbBIX MPOLEHTOB
4 Hadana maremMaTHueckoro aHammsa
41 [TpousBoanas pynknun. [Ipon3BoaHbIE AIEMEHTAPHBIX (QYHKITHIA
[IpuMeHeHMe NTPOM3BOJHOW K MCCIEJOBAHUIO (YHKIMH Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoxieHne HanOombIIero 1 HauMEHBIIEro 3HaYeHUs (YHKLUUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Uurerpan
) MHosxecTBa 1 JIOTHKA
5.1 MHOKeCTBO, Olepaliiy HaJ MHOKeCcTBaMu. JlnarpamMmel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnucatenpHas CTATHCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 TCeomeTpust
7.1 Ourypsl Ha IIOCKOCTH
7.2 [Ipsimble ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
74 Tena 1 moBepXHOCTH BpallleHUs
7.5 KoopauHaTe! U BEKTOPBI
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HOACHUTEJBHASA 3AIIMCKA

VY4eOHblil Kypc «BeposiTHOCTL M CTATHCTHKA» YIIyOJICHHOIO YpPOBHS
ABJIACTCS TNPOJOJDKEHHMEM M Pa3BUTUEM OJHOMMEHHOIO Y4eOHOro Kypca
yrayOICHHOTO YPOBHS Ha YPOBHE CpeIHEro oo1ero oopa3oBanus. Y 4eOHbII Kypc
npenHazHayeH st GopMHUpOBaHUS Y 00YUAIOMIMXCS CTATUCTUYECKONW KYJIbTYpPhI U
MTOHUMAaHUS POJIM TEOPUU BEPOSITHOCTEM KaK MAaTEeMATHYECKOI0 MHCTPYMEHTA IS
U3yYEHUsl CIy4daillHbIX COOBITHI, BEMWYMH U mpoueccoB. [Ipm u3ydeHun Kypca
oOoramjaroTcsi MPEACTaBICHUS OOYyYalOIIMXCS O METOJax  MCCIEIOBAHUSA
M3MEHYMBOIO MHpA, paA3BUBACTCA NOHUMAHUE 3HAYMMOCTH UM  OOIIHOCTH
MaTE€MaTUYECKUX METOJOB MO3HAHUSA KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'O0 MUPOBO33PEHMUS.

ConmepxaHue ydeOHOro Kypca HaNpaBlI€HO Ha 3aKpelyieHue 3HaHUil,
HOJyYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOT'O 00IEero oopa3oBaHus, U
Ha pa3BUTHE MPEACTABICHHA O CIIy4ailHbIX BEJIIMYMHAX W B3aUMOCBA3SAX MEXKIY
HUMHU Ha BAXKHBIX NPUMEPaAX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIETO
Mmupa. B pesynbrate y 00ydaromuxcs J0HKHO ChOPMHUPOBATHCS MTPEICTABICHUE O
Haubosiee ynoTpeOUTENbHBIX U OOUIMX MAaTEMAaTUYECKUX MOJIENSIX, UCIIOJIb3YEMbIX
JUIA ~ ONUCAHUS  aHTPONOMETPUUYECKUX U JAeMorpaduyeckux  BEJIUYUH,
MOTPEUTHOCTE B pa3/IMYHBIE pOAA HM3MEPEHUSX, [JIMTEIBHOCTH O€30TKa3HOM
pabOThl TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTHUK MACCOBBIX SIBICHUI M MPOLECCOB
B oOmiecTBe. Y4YeOHBIM Kypc SBISICTCS ©0a30i IS OCBOCHHS BEPOSTHOCTHO-
CTaTUCTUYECKUX METO/IOB, HEOOXOAMMBIX CIIEUATNCTaM HE TOJIbKO MHXKEHEPHBIX
CHEUMATBHOCTEH, HO TAaKXE COLUAJIBHBIX M IICUXOJOTMYECKHX, IIOCKOJIbKY
COBpPEMEHHbBIE OOIIIECTBEHHbIE HAYKH B 3HAUMTEJIBHONW MEpe UCHOJIb3YIOT ammnapar
aHanu3a OoJbIIMX JAaHHBIX. LleHTpanbHy0 YacTh y4yeOHOro Kypca 3aHUMAET
oOCyXJieHHe 3aKoHa OoJbIIMX 4Yuced — (YHAAMEHTaJIbHOI'O 3aKOHA MPHUPOJIBI,
MUMEIOIIEr0 MaTeEMaTHYECKYI0 (popMaln3aluio.

B cooTBeTrcTBUM C yKa3aHHBIMU LEISIMU B CTPYKType YyueOHOro Kypca
«BeposTHOCTh M CTaTHCTHKA» Ha YINIYOJCHHOM YpPOBHE BbIEJIEHbl OCHOBHBIC
conepxkatenbHble TUHUU: «CinydyaiiHble cCOOBITUS U BeposiTHOCTH» U «CirydaiiHble
BEJIMYHMHBI U 3aKOH OOJIBILIUX YHUCEI.

[ToMMMO OCHOBHBIX JIMHMWA B y4€OHBIH KypC BKJIIOUEHBI 3JIEMEHTHI TEOPHH
rpagoB M TEOPUU MHOXKECTB, HEOOXOJUMBbIE JJISi TOJHOLEHHOTO OCBOCHUS
MaTepuaia JaHHOTO Y4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4eOHBIX
KypCOB.

Conmepxxanne nuHuUM «CryyaiiHble COOBITHS M BEPOSITHOCTH»  CIIYXKUT
OCHOBOW sl (pOPMUPOBAHUSI TPEACTABICHUA O paCHpENeTICHUU BEPOSITHOCTEU
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MEKly 3HAYCHHUSAMH CIIy4aMHbIX BEIUYUH. BaKHYIO 4acTh B 3TOM COAEPKATEIBHOU
JMHUM 3aHUMAET U3yYeHHE N'€OMETPUUECKOr0 U OMHOMUAIBHOIO PacpeesIeHui 1
3HAKOMCTBO C WX HEINPEPBIBHBIMU aHAJIOTaMU — ITOKA3aTEIbHBIM U HOPMAaJIbHBIM
pacpeeICHUAMH.

Templ, CBSI3aHHBIE C HENPEPBIBHBIMU  CIyYaWHBIMU BEIWYMHAMHU U
pacnpeeIeHUs MU, aKIEHTUPYIOT BHUMaHHE OOydyarolUuXCsi Ha ONMCAaHUU U
M3YYCHHUU CITyYalHBIX SIBJICHUN C TIOMOINBIO HENMPEpBIBHBIX (YHKIUNA. OCHOBHOE
BHUMAHHE YAEIAETCA 0KA3aTENbHOMY U HOPMAJIBHOMY PaCIIPEACICHUSM.

B yuebHOM Kypce mpenycMaTpuBaeTcsi O3HAKOMUTEIbHOE HU3YUYEHHUE CBSA3U
MEXAY CIy4allHbIMM BEJIMYMHAMHM W OIMCAaHUE 3TOM CBA3HM C IIOMOILIBIO
koo purmenTa KOppeasIuu W €ro BBIOOPOYHOTO aHajora. OTH DJIEMCHTHI
coJiep KaHus pa3BUBAIOT TeMY «/luarpamMmbl pacceuBaHUs», U3YUYEHHYIO HA YPOBHE
OCHOBHOIr0 0011ero o0pa3oBaHHs, © BO MHOTOM OIMPAIOTCA Ha CBEACHUS W3
KypCOB aJIreOpbl ¥ TEOMETPUH.

Eme oauH  2JIeMEHT  COAEp)KaHWs, KOTOPBIA  IpeajlaraeTcs  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIyYalHBIX HE3aBUCHUMBIX
COOBITUM, HACTYIAIONIUX B €IUHUIYY BpeMeHU. O3HaKOMJIGHHUE C pacipeeicHueM
BEPOATHOCTEH KOJIMYECTBA TaKUX COOBITUH HOCUT Ppa3BUBAIOLIUI XapakTep Hu
ABIIIETCS aKTYaJIbHBIM JUIsI OyQylIIMX aOUTYypUEHTOB, MOCTYMAIOIIUX HA y4eOHBIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMU HayKaMM, IICUXOJIOTMEH U
YIPAaBJICHUEM.

Ha wu3yuenue yueOHOro Kypca «BepodATHOCT W CTAaTUCTUKA» Ha
yrayOaeHHOM ypoBHE oTBojauTcs 68 yacoB: B 10 kimacce — 34 waca (1 yac B
Heneno), B 11 knacce — 34 gaca (1 yac B Heelno).
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COILEPKXAHUE OBYYEHUA
10 KJTACC

['pad, cBsa3ublil Tpad, myTH B rpade: mukibl u 1enu. CterneHb (BaJIeHTHOCTD)
BepiuHbL. ['padbl Ha miiockocTu. JlepeBbs.

CrnyyaliHble SKCIIEPUMEHTHI (OMBITHI) U Cy4YalHbIE COOBITUS. DIIEMEHTAPHBIE
coObITust (Mcxobl). BeposiTHOCTE ciydaitHoro coObITHs. bim3ocTh 9acToThl U
BEpOSITHOCTU  coObITHil.  CiydailHble  ONBITBI  C  PABHOBO3MOXHBIMH
AJIEeMEHTapHBIMU COOBITUSIMU.

Omnepatu Haj, COOBITUSIMU: TIEpeceueHne, 00beIMHEHNE, TPOTUBOMOJIOKHbBIE
coObrTus. Jlnarpammer Ditnepa. @opMmyiia CI0KEHHSI BEPOSITHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEH. JlepeBO CiydalHOro
skcriepumenTa. Gopmyiia nonHou BeposatHOocTU. Popmyna baiieca. HezaBucumbie
COOBITHSI.

bunapHbIil ciydaiiHblid ONBIT (MCHBITAHKE), YCIIeX U Heyaadya. He3aBucumeblie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 1O MEPBOro ycrexa. [lepecranoBku
u ¢akropuan. Yucino coueranuit. Tpeyronmpuuk Ilackans. dopmyna OuHOMA
Hprorona.

Cepusi He3aBUCHMBIX wHcHOblTaHuld bepuymnu. CiydaiiHblii  BbIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnydaitHas  BennunHa. Pacnpenenenne  BeposTHocTe.  [[marpamma
pactpenenenusa. Onepanuu HajJ ClydallHbIMU BeJIMUYMHAMH. buHapHas ciydyaliHas
BenmunHa. [Ipumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUYECKOE U

OMHOMHAJILHOE.
11 KJIACC

CoBMecTHOE pacnpefeieHe JBYyX Cily4dalHbIX BenudyuH. HesaBucnumeble
CJIy4ailHbIC BEJITUYUHBI.

MaremaTudyeckoe OXUAAHUE CIy4YallHOW BEJIWYMHBI  (pacrpeneseHus).
[Ipumepbl MPUMEHEHUsST MAaTEMATHUYECKOro OXHUAAHUS (CTpaxoBaHHUE, JIOTEpes).
MareMatnyeckoe OkujgaHue OWHApHOW ciydallHOM BeIMYMHBI. Maremarnueckoe
OKUJIaHWE CYMMBI  CIIy4allHBIX  BeJIMYMH. MaTemMaTuyeckoe OKHJlaHuE
reOMETPUUECKOT0 M1 OMHOMHAIILHOTO PacIpeIeICHUN.

Hucniepcust ¥ CcTaHgapTHOE  OTKJIOHEHME  CIIyYalHOM  BEJIMYMHBI
(pacnpenenenus). Jlucriepcust OMHapHOM CllydaliHOM BeIWYMHBI. MaTtemMaTudeckoe
OKUJIaHWE TPOU3BEJCHUA U JIUCIEPCUS CYMMBbl HE3aBHCHMBIX CIIy4alHBIX
BequuuMH.  Jlucmepcuss M CTaHJApTHOE  OTKJIOHEHHE  OMHOMHAIBHOIO
pacnpenenenus. Jlucnepcuss M CTAaHAAPTHOE OTKJIOHEHHE TI'€OMETPHUYECKOIrO

pacrpeesieHus.
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HepasenctBo Uebnimena. Teopema YeOnimeBa. Teopema bepnymnu. 3akon
Oonpmx  4yucen.  BpIOOpouHBI  MeTOA — HcchenoBaHuil.  BwribopouHble
XapakTepucTHKU. ONeHMBaHUE BEPOATHOCTU COOBITUS MO BBIOOPOUYHBIM JIAHHBIM.
IIpoBepka nIpOCTENIINX TUIIOTE3 C IOMOLIBIO U3YYEHHBIX PACIPEICICHUN.

HenpepsiBHbIE citydaiiHble BenuuuHbl. lIpumepbl. DyHKIHS IIIOTHOCTH
BEPOSITHOCTH paclpesesicHus. PaBHOMEpHOE paclpelereHue U €ro CBOMCTBA.
3anayu, NpUBOASILINE K MTOKA3aTEIbHOMY paclpeleseHUI0. 3a1aun, MPUBOIAIINE K
HOPMAaJbHOMY  PacHpeAcIICHUIO. OyHKIHSA IJIOTHOCTH BEPOSTHOCTHU
[I0Ka3aTEeNbHOTO pacnpeaesieHus], QyHKIUS IIOTHOCTU BEPOSITHOCTH HOPMAJIbHOTO
pacupeneneHus. @yHKIMS IDIOTHOCTH U CBOMCTBA HOPMAJIbHOT'O PACIIPEECIICHHUS.

[TocnemoBaTenbHOCTE  OOMHOYHBIX  HE3aBHCHUMBIX  COOBITHH. 3agadd,
MIPUBOJAIINE K pacnpenesennto [lyaccona.

KoBapuanusa nByx ciuyyailHeiX BennuuH. Kosdduiuent nuHeiHOU
koppemsiiud.  CoBMeCTHble  HAOMIOJEHUS  JABYX  BEIMYMH. BbIOOpOUHBIN
KO3(pGuIUeHT Koppensuuu. Pasnuuue Mexay JAMHEMHON CBSI3bI0 U MPUYMUHHO-
CJIEACTBEHHOU CBA3bI0. JIMHEHAs perpeccusi, METOI HAMMEHBIINX KBAJAPaTOB.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOSAATHOCTH M CTATHCTHUKA» (YIJIYBJEHHBIN YPOBEHD)
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCcKOro BOCIIHTAHNS:

c(hOpPMHUPOBAHHOCTh MPAKIAHCKON MO3UIIMK 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4l€Ha  POCCHUMCKOTO  o0IliecTBa,  MNPEACTABICHHE O
MaTeMaTUYECKNX OCHOBaX (YYHKIIMOHHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHH,
MpOIeyp TPaKIAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI WU APYroe), yMEHHE
B3aMMOJIEUCTBOBATh C COLMAIbHBIMA HWHCTUTYTaMH B COOTBETCTBUUM C HX
GYHKIUSAMHA U Ha3HAYCHHUEM;

2) IaTPHUOTHYECKOT0 BOCIIMTAHHUSI:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaXTAHCKON HJICHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCHICKON MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIBI,
UCIIOJIb30BAHUE JTUX JOCTIDKCHHM B JAPYrMX HayKax, TEXHOJOTHUsX, cdepax
HYKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOTO BOCIIHTAHMSI:

OCO3HAHHWE JYXOBHBIX LEHHOCTEN POCCUICKOro Hapoaa, cPOPMUPOBAHHOCTb
HPABCTBEHHOT'O CO3HAHUS, dTUYECKOTO MOBEJACHUS, CBA3AHHOTO C MPAKTHUYECKUM
NPUMEHEHHEM JIOCTIDKEHUH HayKd H JACSITeNbHOCThIO YUYCHOTO, OCO3HAHWE
JMYHOTO BKJIa/a B MOCTPOCHUE YCTOWYHBOTO Oy TyIIEro;

4) 3¢TETHYECKOI0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAas AICTETHKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEHIeHUH, pacCy ACHUN, BOCIPUUMYHUBOCTD
K MaTeMaTUYECKUM acTeKTaM pPa3Iu4HbIX BUIOB UCKYCCTBA;

5) pu3uvecKoro BOCIIMTAHHUS:

cOPMHPOBAHHOCT, yMCHHUS TPUMEHSATH MaTeMaTHYeCKHUE 3HAHHUS B
MHTepecax 3710pOBOro U 0€30MacHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 37I0POBBIO (30pOBOE THTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
NPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON ACSITEIbHOCTHIO;

6) TPyA0BOT0 BOCTIMTAHWS:

TOTOBHOCTh K TpPYAY, OCO3HAaHHME IICHHOCTH TpPYAOIIOOHs, HHTEpPEC K
pasnuyHbiM  chepaMm  MPOPECCHOHATBHOW  JEATEIBHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €¢ TMPUJIOKECHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOP
Oynymield mpodeccuu W Pean30BBIBATh COOCTBEHHBIE >KM3HEHHBIE TUIAHBI,
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TOTOBHOCTh H  CIIOCOOHOCTh K  MaTeMaTH4eCcKoMy  OOpa3oBaHHMIO U
caM0oOOpa30BaHUIO Ha MPOTSHDKEHUM BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEILICHUU MPAKTUYECKUX 3aJ1ay MaTeMaTHYEeCKON HapaBlIEHHOCTH;

7) 3KOJIOrHY€CKOT0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPhbl, TOHHUMAaHUE BIUSHUS
COIIMAJIbHO-DPKOHOMHUYECKUX MPOIIECCOB HAa COCTOSIHWE MPUPOJHON U COLUATBHOM
Cpelnbl, 0CO3HaHUE TJIOOATBHOTO XapaKTepa dKOJOTUYECKHUX MPOOIeM, OpUCHTAITHS
Ha MPUMECHEHUE MaTEeMAaTUYeCKUX 3HAHUW JJisl pelIeHUs] 3aJad B 00JIacTH
OKpYXalollled Cpefpl, IUIAHUPOBAHUE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJIEJICTBUM JUIsI OKPY>KaroIeH Cpeibl;

8) HeHHOCTH HAYYHOT0 TO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKU U OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHUE
MaTEMaTUYECKON HayKd Kak cdepbl UYeIOBEUYECKOW AEsITENbHOCTH, ITAloB €€
pa3BUTHS M 3HAYMMOCTH JUIsI Pa3BUTUS LIUBUJIU3AIMU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEICTBOM IMO3HAHMS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO M HCCIEIOBATEIIbCKYIO JAESATEIbHOCTD
WHJIUBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble 1ornueckue AefcTBu:

BBISIBJISAITH M XapaKTEPU30BaTh CYLIECTBCHHBIE INPU3HAKA MATEMATHYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUN MEXKIYy TMOHATUSAMH, (POPMYITUPOBATH
OTIpe/ICJICHUS TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIaCcCU(UKAIIUU,
OCHOBaHMS JJIs1 0000IICHHS 1 CPABHEHHM S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QopMynupoBaTh HM  TPEOOPa30OBBIBATH  CYXKICHUS:
YTBEPJUTENbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOMIONCHUSX W YTBEPKICHUSIX, MpeajiaraTb KPpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW Y NPOTUBOPEY U,

JIeJIaTh BBIBOABI C HCHOJIb30BAaHWEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUEHHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(TIpsiMble U OT IPOTUBHOTO), BHICTPAUBATh APTYMEHTALINIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;
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BBEIOMPATh CMOCOO pemieHnus Yy4eOHOW 3afaun (CpaBHHUBATh HECKOJIBKO
BApUMAHTOB  pEIIEHUs, BbIOMpaTh HauOoyiee MOAXOASAIIMM €  y4eTOM
CaMOCTOSTENIbHO BBIIETIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarebCKUe JeHCTBUA:

UCIIOJIb30BaTh BOMNPOCHl KaK HCCIIEIOBATEIIbCKAM WHCTPYMEHT ITO3HAHMS,
dbopMynMpoBaTh  BOMPOCH,,  (QUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpodIIEMy,
yCTaHaBIMBAaTh HMCKOMOE W JaHHOE, (hOpMHUPOBATH TUIIOTE3Y, apTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MIPOBOJAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, HCCIIEIOBAHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTENW MaTEMaTHYECKOTO 00BEKTA, SIBICHUS, Mpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMU, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITENIbHO (HOpMYyJIHpOBaTh OOOOIIEHUS U BBIBOABI MO pe3yjbTaTaM
MPOBEJCHHOTO  HAOMIONCHUS, UCCJIEAOBaHHUS, OIEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pAa3BUTHE MpOLECCa, A TAKKE BbIIBUIAThH
MPEOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undgopmanueii:

BBISIBIIATH JeUIUTHI MHPOPMALIUU, JaHHBIX, HEOOXOJUMBIX JUIs OTBETa Ha
BOIIPOC U JIJI PEUICHUS 3a]1a4H;

BBIOMpaTh MH(POPMALINIO U3 UCTOYHUKOB PA3JIMUHBIX TUIOB, aHATU3UPOBATH,
CUCTEMaTU3UPOBATh W HMHTEPHPETUPOBAThH HHGOPMAIIMIO PaA3JIUYHBIX BHUIOB U
dbopm npeacTaBIeHUS;

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, TMPEJCTABIATh €¢ B Pa3IMUHBIX (PopMmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJICKHOCTh uHbopMaIuu 1o CaMOCTOSITEIILHO
chopMyITMPOBAaHHBIM KPUTEPUSIM.

KoMMyHHUKATHBHBIE YHHUBEPCAJIbHbIE YUeOHbI€e JeiicTBHS

Oo01enue:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMU U
IeJasIMHA OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIPaXKAaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJAYy PEIICHUS 3aJauH,
KOMMEHTUPOBATH MOJTYyUYCHHBIN pe3yJIbTarT;

B X0JIe OOCYXXJICHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYX IaeMON TEMBI,
mpoOJIeMBl, peIIacMoOi 3ajayd, BBICKA3bIBATh HJICH, HAIlCJCHHBIC Ha IIOMCK
pELIEHHUs], COIMOCTaBIISITh CBOU CYXIEHUS C CYXKJICHHSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jM4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU ¢opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;
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MPEACTABIATh PE3YIbTATHl PELICHUS 3a/1aul, YKCIIEPUMEHTA, UCCIICIOBAHUS,
IPOEKTa, CaMOCTOSITeNIbHO BBIOMpaTh (QOpMaT BBICTYIUICHHS C Y4€TOM 3ajad
pe3eHTallMi U OCOOEHHOCTEH ayUTOPHUH.

PeryasiTuBHbIe YHUBeEpPCAJIbHbIE Y4eOHbIe NeiiCTBUSA

Camoopranmuzanms:

COCTaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIOCO0 pElIeHUs C
Y4ETOM MMEIOILIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH C y4ETOM HOBOW MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIIUOHATbHbIN UHTEJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEIbHONW  pediekcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JCHCTBHUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTaTOB, BJIAJICTh
croco0aMy CaMOTPOBEPKH, CAMOKOHTPOJS Tpollecca U pe3yibTaTa pelIeHus
MaTeMaTU4eCKON 3a/1a4H;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPHU PEIICHUU 3a]1a4H,
BHOCHUThH KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HalJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBSICHATH TPUUUHBI
JOCTKEHUS WIIA HEJIOCTHKEHUST PE3YJIbTATOB JIEATEIbHOCTH, HAXOJIUTh OIIHUOKY,
JlaBaTh OIIEHKY MPUOOPETECHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM U WHIAUBUIYATHHOU
paboThl mTpuU pEHIeHHH YYeOHBIX 3a7a4, MPUHUMATh Iedb COBMECTHOMU
JeATEIbHOCTH, IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOW pabOThI, pacrpeneisiTh
BUJIbI palbOT, JOroBapuBaThCS, OOCYXAaTh MPOLECC U pe3yJabTaT padoTHI,
0000111aTh MHCHHS HECKOJILKUX JTIOACH;

y4acTBOBaTh B TPYNIOBBIX Gopmax padoThl (00CykeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» H HWHBIE), BBIMIOJHIATH CBOK YacTh pPabOThl U
KOOPAWHUPOBATh CBOU JEHUCTBUS C JIPYTMMHU YJICHAMH KOMAaH/IbI, OILICHUBATh
Ka4yeCTBO CBOETO BKJIajJa B OOUIUU MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATDI

K xoniy 10 kiacca oOyuaromuiicss HAy4uTCs:

CBOOOJIHO OMepUpoBaTh MOHATUSAMHU: Tpad, miockuii Tpad, CBI3HBINA rpad,
nyTe B Tpade, Iemnb, UK, JEePeBO, CTENCHb BEPIIMHBI, JIEPEBO CIYYaiHOTO
IKCIIEPUMEHTA;

CBOOOJIHO OMNEpPUpPOBAaTh MOHATHUSAMH: CIy4yalWHBIM SKCIEPUMEHT (OIBIT),

ClIy4aiiHOe COOBITHE, DIIEMEHTAPHOE CIIydailHOe cOOBITHE (JIIEMEHTAPHBIN HCXO.)
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CIy4yalHOTO  OIbITA, HAXOAUTh BEPOSITHOCTA COOBITUA B  ONBITaX C
PABHOBO3MOHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaXOoJUTh U (POPMYyIMPOBATH COOBITHS: MEepeceueHne, 00bEeTMHEHNE JaHHBIX
COOBITHH, COOBITHE, TPOTHBOIOJIOKHOE TAaHHOMY, WCIOJIb30BaTh JHATPAMMBI
Diinepa, KOOPAUHATHYIO MPSAMYIO IS PEIIeHUs 3a/1ad, MOJb30BaThCs (PopMyIion
CJIOYKEHUSI BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH JABYX U TPEX CIy4alHBIX COOBITUI;

ONEPUPOBATh  MOHATUSIMU: YCIOBHAasi  BEPOATHOCTb,  YMHOKCHHE
BEPOSITHOCTEH, HE3aBUCUMBIC COOBITHSA, JACPEBO CIIy4allHOTO OSKCIEPUMEHTA,
HaXOJIUTh BEPOSITHOCTH COOBITHH C TIOMOINBIO TpaBWiia YMHOXEHUS, JepeBa
CIIy4ailHOTO OIBITA, MCIOJIb30BaTh (OPMYITY TMOJHON BEpPOSTHOCTH, (HOPMYITY
Baiteca ipu periennn 3aay, onpeaeisTh HE3aBUCUMOCTh COOBITHI TI0 hopMyJie U
10 OPTraHU3alNHN CITyYaAHOTO YKCIIEPUMEHTA;

MPUMEHSTh M3Y4YCHHbIE KOMOMHATOpHBIE (HOPMYJBI JJIsI MEPEUUCTICHUS
AJIEMEHTOB MHOKECTB, JJIEMEHTapHBIX COOBITUM CIy4ailHOTO OMbITa, PEIICHUS
3a71a4 110 TEOPUU BEPOSITHOCTEM;

CBOOOJTHO  ONEPUPOBATH TMOHATUSMU: OWHAPHBIA  CIyYallHBIA  OMBIT
(ucmipITaHue), ycmex M Heyjaada, HE3aBUCUMBIEC HCIBITAHUS, CEPHsl UCIBITAaHUM,
HaXOJUTh BEPOATHOCTU COOBITUH: B CEPUU HUCHBITAHUN 1O MEPBOTO yCIexa, B
CepuM HCTbITAHUNH BepHyIu, B ONbITE, CBA3aHHOM CO CIy4allHBIM BBIOOPOM U3
KOHEYHON COBOKYIIHOCTH,;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: Cy4yaliHas BEJIMYMHA, PACTpEEICHHE
BEPOSITHOCTEW, JuarpamMma pacnpeicsieHusi, OuHapHas ciydyailHas BeJIWYHWHA,
reoMeTpuYecKoe, ONHOMHUAIILHOE pacipeiesieHue.

K konmy 11 kiacca o0yyaromuiicst HAy9uTCs:

ONEPUPOBATH MOHATHUSIMU: COBMECTHOE PACIpPEICIICHUE JABYX CIIyYahHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIUILy COBMECTHOTO paclpeesieHUus ABYX CIydaHbIX
BEJIMYMH JJIsl BBIJICIICHUS PACIPEICIICHUSI KaXJO0W BEIMYMHBI, OINPEACICHUS
HE3aBUCHUMOCTH CJIyYalHbBIX BEJIUYUH;

CBOOOJTHO OTEpPUPOBAThH MOHSATUEM MATEMATHYECKOTO OXKHMJAHUS CITydailHOM
BEJIMYMHBI (pacrpenesieHus), MPUMEHITh CBOMCTBA MAaTEMaTUYECKOTO OXXUAaHUs
MPU PEIICHUU 3ajJlay, BBIYUCIIATh MaTeMaTH4YeCKOe OXXHJAaHue OMHOMHUAILHOTO U
F€OMETPUYECKOTO PACIIPEICIICHUM;

CBOOOJTHO OTEpPUPOBATH MOHATUSMU: JUCIIEPCHUsS, CTAHIAPTHOE OTKIOHEHHUE
CIIy4YallHOM BEJWYMHBI, IIPUMEHSATh CBOWCTBA IUCIEPCHUU CIIyYaWHOM BEJIIMYHMHBI
(pacopenenieHus) TpU PEIICHUH 3a/lad, BBIYUCISATH JUCIEPCHI0 U CTAaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOr0 1 OMHOMHUAIBLHOTO pacipeeeHui;

BBIYUCIISITh BHIOOPOYHBIE XapAaKTEPUCTUKH T10 JTaHHOW BHIOOPKE U OIICHUBATH
XapaKTEPUCTUKU TEHEPATbHONH COBOKYIMHOCTH JIAHHBIX TI0 BBIOOPOYHBIM
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xapaktepuctukam. OIeHNBaTh BEPOATHOCTH COOBITUN U MPOBEPATH MPOCTEUIINE
CTaTUCTUYECKUE TUIIOTE3BI, NIOJIb3YACHh U3YYCHHBIMU PACIIPEACICHUAIMU.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Konrpoibnbie | IIpakTnyeckue
NPOrpaMMbl Bcero oOpa3oBaTe/IbHbIC
padoThbI padoThI pecypest
1 DnemeHThl Teopun rpados 3
9 CiyvaiiHble ONBITHI, CITy4aiiHble COOBITUS U 3
BEPOSTHOCTH COOBITUI
Omnepanuu HajJl MHOXKECTBaMU U
3 coObITHsIMH. CI0XKEHHE U YMHOKEHUE 5
BEPOSATHOCTEN. Y CIIOBHASI BEPOATHOCTb.
He3zaBucumeble coObITHS
4 DneMeHTbl KOMOMHATOPUKHU 4 1
Cepun 11ociie10BaTeIbHbIX UCIIBITAHUM.
5 Ucneiranus bepuynnu. CaydaiiHsiit BHIOOD 5
13 KOHEYHO! COBOKYITHOCTHU
6 CiyuaiiHble BEIMUMHBI U PaCIpEACICHUS 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0
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11 KUIIACC

Kosmn4yecTBo yacoB JJIeKTPOHHbIE
HanmeHnoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/n Kontpoabnbie | IlpakTudeckue
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThbI padoThbI
pecypchbl
1 3aK0H OOJIBIIIUX YHCEIT 5
DNEeMEHTH MATEMaTHICCKOW CTATUCTHKU 6
HenpepriBHbIe c1y4aiiHble BETUYHHBI
3 (pacripenenenus), Moka3aTeabHOE U 4
HOpPMAJIbHOE pactpeeTICHIUs
Pacnpenenenue Ilyaccona
CBsi3b MEX]Ty CITyJaiHBIMU BETMIMHAMU
O0600611eHre 1 cucTeMaTH3aIus 3HaHUH 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHBIE
Jlara muppoBbIe
Ne i/ Tema ypoka Konrpouabnsie | IlpakTuyeckue p
Bcero u3y4yeHHs1 | oOpa3oBaTe/ibHbIe
padoTsbI padoThbI
pecypcsl
I'pad, cBs3ubI rpad, npeacTaBIcHnE Bubmiorexa [IOK
1 3812491 ¢ IOMOIIBIO Fpacha 1 https://m.edso0.ru/7f415b90
. a p https://resh.edu.ru/
9 Crenenb (BaJICHTHOCTD ) BEPIIUHEI. 1
[Tyts B rpade. Llenn u nukis!
3 I'padst Ha TuTOCKOCTH. [lepeBo 1
CIIy4allHOTO 3KCIIEpUMEHTA
CrnyuaitHble SKCTIEPUMEHTHI (OTIBITHI) bubnuorexa [JOK
4 ¥ CITydaifHbIe COOBITHSL. 1 https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
DnemMeHTapHbIe COOBITUS (MCXObI)
BeposiTHOCTB ci1y4aifHOTO COOBITHSI.
5 BepositTHOCTH COOBITHII B OTIBITaX € 1
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU
BeposiTHOCTB ci1y4aifHOTO COOBITHSI. bu6nmorexa [IOK
BeposTHOCTH COOBITHI B OMBITAX C https://m.eds00.ru/7f415b90
6 1 https://resh.edu.ru/
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH
COOBITUSIMH
[Tepeceuenue, oObeqUHEHTE
7 MHOKECTB U COOBITHIA, 1

IMPOTHUBOIIOJIOKHBIC COOBITHA.

123




dopmyiia CI0KEHUS BEPOATHOCTEN

VY cioBHas BEPOSITHOCTh. Y MHOKEHUE
BepoATHOCTEN. DPopMysia yCIOBHOU
BEPOSTHOCTH

VYciioBHas BEPOATHOCTD. Y MHOKEHUE
BeposiTHOCTEN. DOpMmysia yCIIOBHOM
BEPOSTHOCTH

Bbubnunorexa LIOK

https://m.edsoo.ru/7f415b90

https://resh.edu.ru/

10

®opmyJia MOJTHON BEPOSITHOCTH

11

®opwmyia baiieca. HezaBucumele
COOBITHS

12

KombunaTopHoe npaBmiio
ymHOxeHus. [lepecranoBku n
(baxTopuain

bub6nuoreka [IOK

https://m.edso0.ru/7f415b90

https://resh.edu.ru/

13

Yucno coueranmii. TpeyroapHuUK
[Tackans

14

®opmyna OuHoma HerotoHa

15

KontponsHas pabota Nel: "I'padpsl,
BEPOSITHOCTH, MHOXECTBA,
KOMOMHaTOpHKa"

16

bunapHsIii CIy4alHBII ONBIT
(ucmbITaHue), ycrex U Heyaava.
HesaBucnmeblie ucneiranus. Cepust
HE3aBHCHUMBIX UCIIBITAHUM 10 IEPBOTO
ycrexa

17

Cepnst HE3aBUCUMBIX HUCTIBITAHUHN J10
IIEPBOTO yCIexa

18

Cepust HE3aBUCHUMBIX UCIIBITAHUN
bepnymm

butmmnoreka IJOK

https://m.edso0.ru/7f415b90
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https://resh.edu.ru/

19

CiyyaiiHblii BBIOOp U3 KOHEUHOM
COBOKYITHOCTH

20

[IpakTuueckas pabora c
MCIIOJIb30BAHUEM JICKTPOHHBIX
Ta0JIAL

21

CityyaiiHasi BeJIMUMHA.
Pacnipenenenue BeposTHOCTEN.
Jwnarpamma pacnpenesieHus

22

Onepanuu HaJl c1ydyallHBIMU
BennuuHamu. [Ipumepst
pacupeneneHnid. buHapHas ciyqaiiHas
BEIMYUHA

bubnuoreka [IOK
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/

23

FGOMeTpI/I‘leCKOC pacipeaciCHuc.
bunomuansHOE pacipeacjicHuc

24

MatemMaTudeckoe OXKUgaHnue
clly4aiiHOM BennunHbl. COBMECTHOE
pacrpenesieHue IByX CIy4alHbIX
BEJIMYMH

25

He3aBucumeble cinydailHble BETMYHHBI.
CaolicTBa MaTEeMaTHICCKOTO
oXXumanusa. MarteMaTnueckoe
OKHU/1aHue OMHAPHON CIydaiiHOM
BEJIMYUHBI

bubnuorexa [JOK
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/

26

MaremaTtudeckoe OKHUIaHue
T€OMETPUUYECKOTO 1 ONHOMHAIBHOTO
pacnpeneseHun

27

Jucnepcus u cTaHAapTHOE
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OTKJIOHCHHEC

28

Jucnepcust OMHapHOM cityyaiiHOM
BennurHbl. CBOMCTBA JUCIEpCUU

29

MartemMaTuueckoe OXKXKHAAaHUC
IIPOU3BCACHUA U AUCTICPCUSA CYMMBI
HC3aBUCHUMBIX CJIy‘-I&fIHbIX BCJIMYMH

30

[IpakTnueckas padota ¢
UCIIOJIb30BaHUEM JJIEKTPOHHBIX
Ta0JIUL

bub6nuoreka [IOK

https://m.edsoo.ru/7f415b90

https://resh.edu.ru/

31

Jucnepcust OMHOMUAIBHOTO
pacnpenenenus. [Ipaktnueckas
paboTa ¢ UCrob30BaHUEM
ANEKTPOHHBIX TaOIHIIL

32

O06001IeHrE U cCUCTEMATU3ALUSA
3HAaHUN

33

KonrtponbHas pabora Ne2:
"Ucnerranns beprynnu. Ciayvaiinbie
BEJIMYMHBI U pacnpezeneHus"”

34

O000111eH1E U CHCTEMATHU3AIIHS
3HAHWI

OBIIEE KOJIMYECTBO HACOB I10
[TPOT'PAMME

34
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11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHTpoJsbHbIe
padoThI

IMpakTuyeckne
padoThI

Jlara
U3yYeHust

JIeKTPOHHbIE
uudposBbie

oOpa3zoBaTe/ibHbIE

pecypchbl

Hepasencto YeoOnimera. Teopema
UYeonimena. Teopema bepuyinu. 3akon
OOJIBIITUX YHCEeTT

Hepasencto YeOrimeBa. Teopema
YeoOnimena. Teopema bepuymiu. 3akoH
OOJIBIINX YHCET

Hepasencto YeObimera. Teopema
UYeonimena. Teopema bepuyinu. 3akon
OOJIBIINX YKCET

Br16opouHbIii METO HiccaeI0BaHUH

IIpakTryeckas paboTa c HCIIOJIb30BaHHEM
3JIEKTPOHHBIX TAOIHUI]

I'enepasibHast COBOKYITHOCTB U CITy4aiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakTtepucTukamu. OLieHKa CPEIHETO U
JUCTIEPCUU F'E€HEPAIbHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK

I'enepasibHast COBOKYIIHOCTD U CITy4aiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepucTukamu. OLleHKa CPpEHETO U
JUCIIEPCUU F'E€HEPAIbHON COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK
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OrneHBaHUE BEPOATHOCTEH COOBITUH TTO
BBIOOpKE

Cratuctuueckas runoresa. [IpoBepka
MPOCTEHIINX TUIIOTE3 C TOMOUIBIO CBOWCTB
W3YYECHHBIX paclpeeIeHUI

10

Craructuueckas runoresa. [IpoBepka
MIPOCTEHIINX TUTIOTE3 C TOMOIIBIO CBOMCTB
W3YYECHHBIX paclpeeIeHHUI

11

IIpakTryeckas paboTa ¢ HCIIOJIb30BaHUEM
3JIEKTPOHHBIX TAOJIHUI]

12

[IpuMepsl HEPEPBIBHBIX CIIyYalHBIX
BeIMYHUH. DYHKIIHS ITIOTHOCTH
BEPOSATHOCTH

13

PaBHOMepHOEe pactipenenenue. [Ipumepsl
3a/1a4, MPUBOALIUX K TOKA3aTEIIbHOMY U K
HOPMAaJIbHOMY paclpeaeICHUIM

14

CDYHKI_II/ISI IIJIOTHOCTH BEPOATHOCTHU
IMOKa3aTCJIbHOTO paCcpCACICHUA

15

OYHKIMSA TNIOTHOCTH BEPOSITHOCTU
HOPMaJIbHOTO pacrpeaeeHus

16

ITocnemoBaTeIbHOCTE OTUMHOYHBIX
He3aBHCUMBIX coObITHI. [Iprmep 3anaun,
MIPUBOJIAIICH K pactipeenennto [lyaccona

17

HpaKTI/I‘-ICCKaﬂ pa60Ta C UCITIOJIb30BAHUEM
QJICKTPOHHBIX Ta6J'II/II_[

18

KoBapuanus aByx ciy4ailHbIX BEJIMYHH.
Koaddunment xoppensuuu

19

CoBMecTHBIE HAOTIOACHHSI IBYX BEIUYHH
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20

Br16opounbIii kKo3hPUIuEeHT KOppensnuu

Paznuune mexny TMHEHHOM CBA3BIO U

21 IIPUYMHHO-CIIEACTBEHHOM CBA3BIO

22 Jlunelinas perpeccus

23 [IpakTuueckas paboTa ¢ UCIIOIb30BAaHUEM
ANEKTPOHHBIX TAOJIHII
[IpencraBieHye TaHHBIX C IOMOILBIO

24 TaOJIUI U AUarpamMm, olnucaTeabHast
CTaTUCTHUKA

o5 OneITHI C pABHOBO3MOKHBIMU
3JI€MEHTapPHBIMU COOBITUAMHU

26 Brraucienue BeposSTHOCTEN COOBITHI C
pUMEHEHHEM (hopMyIT
Brruucnenue BeposiTHOCTEN COOBITHI €

97 IPUMEHEHHEM TpapUUECKUX METOI0B:
KOOpJMHATHasI psiMasi, 1epeBo,
auarpamma Jusepa

28 CrnyuaiiHble BEJIMUMHBI U paCIpENEICHUS

29 MaremaTrnuecKkoe 0)KUAaHNuEe CITy4YalHOU
BEJTMYMHbI

30 MareMatnuyeckoe 0KUAaHUE CIIy4anHON
BEITMYMHBI

31 KonrtponsHas pabota: "BeposTHOCT U
cTaTucTuka"
Boruncnenue BeposTHOCTEN COOBITHIH C

32 npuMeHeHueM GopMyi U rpaduyeckux

METO0B
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Brruucnenue BepossTHOCTEN COOBITHI C

33 npuMeHeHneM GopmyJI U rpaduIeCKux 1
METOIOB
CityyaliHble BEJTMYMHBI U paCpeICIICHUSI.
34 MareMatuueckoe 0KHIaHue CIydalHON 1
BEJTMYMHBI
OBILIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME
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MPOBEPSEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIbHOM [TIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
NMPoBEpPsIEMOro .
o0pa3oBaTeJIbHOM MPOrpaMMbI CpeIHEro 0011ero 00pa3oBaHusd
pe3yJbTara
6 Teopust BEpOSTHOCTEHN U CTATUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOIHIILI U JHArPAMMBI
6.2 OnepupoBaTh  TMOHATUSIMHU:  CpelHee  apuMETHYECKOoe,  MEIuaHa,
HauOoJIbIlIee, HANMEHbIIIee 3HAUCHHE, pa3MaX MaCCHBA YHCIOBBIX JaHHBIX
OnepupoBaTh MOHIATUSIMH: CIY4YalHBIN SKCIIEPUMEHT (OMBIT) U CIlydaiiHOE
coObITHE, >JEeMEHTapHOe COOBbITHE (PIEMEHTAPHBIM HCXOMA) CIIy4aiHOTO
6.3 ONbITa; HAXOJIWUTh BEPOSTHOCTM B OMNbITAX C PaBHOBO3MOXXHBIMU
CIIy4aiiHBIMU COOBITUSIMHU, HAXOJUTh U CPABHUBATH BEPOSITHOCTH COOBITHI B
M3YYEHHBIX CIIyYalHbIX SKCIIEPUMEHTAX
Haxogute u QopmynupoBaTe coOBbITHS: mepecedueHne u oObeAHMHEHUE
6.4 JTAHHBIX COOBITUH, COOBITHE, MPOTUBOMOIOXKHOE JTAaHHOMY COOBITHIO;
' MOJIb30BAThCA AUarpaMmamu Ditnepa u popMysIoi CI0KEHUS BEPOSTHOCTEN
P pELICHUU 33/1a4
OnepupoBaTh MOHATHSIMH: YCIOBHAsI BEPOSITHOCTh, HE3aBHCUMBIE COOBITHS;
6.5 HaxXOJIUTh BEPOATHOCTH C TMOMOIIBIO TPABWJIA YMHOXEHUS, C TOMOIIBIO
JIepeBa CIIy4allHOTO OIbITA
6.6 [TpuMeHsITh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS IIPH PEIICHUU 3a/1a4
OnepupoBaTh NOHATHUSMU: HCIBITAHUE, HE3aBUCUMBIE HCIBITAHUS, CEpUs
6.7 UCIBITAHUH, YCIEX W HeyJada; HAaXOJUTh BEPOSTHOCTU COOBITUN B CEpUU
' HE3aBUCUMBIX HCIBITAHUW [0 TMEpPBOr0 YCIexa, HaXOAUTh BEPOATHOCTH
coOBITHI B cepuM ucnbITaHUN bepHymu
6.8 OnepupoBaTh  MOHATHSAMHU:  ClIydailHas  BEJIMYMHA,  pacCHpeeIeHHe
' BEPOSITHOCTEH, TarpaMma pacrpeaeieHus
11 KJIACC
Kon .
IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NPOBEPSIEMOro .
o0pa3oBaTe/IbHOI MPOrPaMMbI CpeHero 001ero o0pa3oBanus
pe3yJabrara
5 Teopust BEpOATHOCTEHN U CTATUCTHKA
51 CpaBHuBaTh BEPOATHOCTH 3HAYEHUI CilyJaitHOU BEJIMYMHBINO

pacnpeaciCHnuIo Uin C IOMOIIBIO JUarpamMm
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OHepI/IpOBaTB IHOHATHUEM  MAaTEMATUYCCKOI'O OXXHaaHus,

IIPpHUBOJAUTH

MpUMEPBI TOTO, KaK MPUMEHSETCS MaTeMaTU4YecKOoe OKUIaHHe CIydaiiHON

52 BEJIMYHMHBI, HAXOJUTh MaTEMAaTHYECKOC OXKHJAHUE [0 JAHHOMY
pacrpeeneHuto

53 HNwmetsb npeacTaBiaeHUE 0 3aKOHE OOJIBIIINX YHUCEIT

5.4 NMmets npeacraBiaeHue 0 HOPMAJIBHOM paclpeeieHuN
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IPOBEPAEMBIE DJIEMEHTBI COIEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpencrarneHne TaHHBIX C IIOMOIIBIO Ta0uIl U nuarpamm. CpenHee apudmMeTHdecKoe,
MejraHa, HauOoJbIllee U HaUMEHBIIIee 3HAUYCHUsI, pa3Max, AUCIIEPCUS U CTaHIAPTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OPOB

6.2

CrnyyaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4aiHble COOBITHS. DIeMEeHTapHbIe COOBITHS
(ucxomsr). BeposATHOCTH ciiydailHOTO COOBITHS. BIM30CTh 4YacTOTHIM BEPOATHOCTH
coObThii. CirydaliHbIC OIBITHI C PAaBHOBO3MOXKHBIMH 3JIEMCHTAPHBIMH COOBITHSIMHU.
BeposiTHOCTH COOBITHIA B OIBITAXC PABHOBO3MOXKHBIMH JICMEHTAPHBIMU COOBITHSIMH

6.3

Onepanuu  HaJg  COOBITUSIMM: IIepeceuyeHue, OOBbEIMHEHHE, MPOTHUBOMOJIOKHbIE
coObITHs. [lnarpammsl Ditnepa. @opmyiia ClIoKEHUsS] BEpOATHOCTEH

6.4

VYcinoBHass ~ BEpOSATHOCTb.  YMHOKEHHE  BEpOATHOCTEM.  JlepeBo  ciydalHOro
skcnepumenTa. @opmyia nosHoN BepossTHOCTH. He3aBucuMble cOOBITUS

6.5

KomOunaropaoe mpaBwino ymHOXeHHs. IlepecranoBkm u  ¢akrtopuan. Ywcio
couetanuii. Tpeyronbuuk [lackans. ®opmyna Ounoma HeroToHa

6.6

bunaphblil ciyyaiiHplii  OombIT (MCHbITaHHME), ycnex U Heyldaya. HesaBucumsle
ucnbiTanud. Cepust HE3aBUCHMBIX UCHBITAaHMKW 110 nepBoro ycmexa. Cepus
HE3aBUCHMBIX UCTIbITaHUN bepHymm

6.7

Cnyuaitnas BennuuHa. PacnpeneneHue BeposATHOCTEH. J[MarpaMma pacrpenencHus.
[Ipumeps! pacnpesesieHnit, B TOM YHCII€ TEOMETPUUYECKOEN OMHOMUAIBHOE

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUSA

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

UucnoBble XapaKTEPUCTUKH CIyYalHBIX BEIMYMH: MAaTEMATHYECKOE OXKHJAHUE,
JUCIIEPCUSl M CTaHJAPTHOE OTKJIOHEHHWE. [Ipumepsl mpUMEHEeHUsT MaTeMaTH4eCcKoro
OKMJIaHWs, B TOM YHCIE B 337a4ax W3 INOBCEAHEBHOM XW3HH. Maremarnueckoe
OXKHMJIaHWE OWMHAPHOW CIIy4ailHOW BENWYWHBI. MaTeMaTH4ecKoe OXKUJAHWE CYMMBI
CIIyYalHBIX BEIUYMH. MaTeMaTHYeCKOe OKUAAHUE U TUCIIEPCUSI T€OMETPUUECKOTO U
OMHOMUAIBHOTO pacripeaeIeHu

5.2

3akoH OOJBIIMX YHCEN U €ro poiib B HayKe, Mpupoje U oluiecTBe. BrIOOpoUHBIH
METOJ UCCIIEJOBaHUN

5.3

HpI/IMCpLI HCIIPCPBIBHBIX CJ'Iy‘-IElfIHBIX BCJINYHMH. Ilonstue 0 IJIOTHOCTH
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pacnpezeneHus. 3aJa4n, IpUBOIALINE K HOPMAJIBHOMY pactipeneneHmto. [lonsatue o
HOPMaJIbHOM PaclpeacIeHuN
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INPOBEPSAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJLHOM
ITPOI'PAMMBbI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemblie TPpeOOBaHMS K NIPeIMETHBIM Pe3yJIbTAaTaM 0CBOEHHS
NpoBePsSIEMOro OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMBbI CpPeIHEro 0011ero
TpeOOBaHUsA o0pa3oBaHusi

BnaaeHHe MCTOAaMHM JOKa3aTC/IbCTB, AJITrOpUTMaMu pPCHIICHHUA 3a1a4,
yMeHHe (QOpPMYyIUPOBaTh M ONEPUPOBATh MOHATHUSAMHU: OIpe/eICHHE,
akcuoma, TeopeMma, CIEACTBHE, CBOMICTBO, IpPU3HAK, J10KA3aTEIbCTBO,
paBHOCHUIIbHBIE (DOPMYIHPOBKHU; MPUMEHATh UX; yMEHHE (OPMYIHUPOBATH
oOpaTHO€ M IPOTUBOIMOJIOKHOE YTBEPXKIECHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HKCIIOJIb30BaTh METOJ] MAaTeMaTH4YeCKOW HWHAYKIUU;
IMPOBOAWUTE AOKA3aTCIbHBIC PACCYXXIACHHUA IPHU PCIICHUN 3aJia4d, OLCHUBATH
1 JIOTUYECKYI0  TPAaBUIBHOCTh  PACCYXKICHHM; yMEHHE ONEpUpPOBATH
MOHATUAMU: MHOXKECTBO, IMOAMHOKCCTBO, OIICpAllMM HAaA MHOXCCTBAMU,
YMEHHE HCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juisd
OIMMCaHus p€ajIbHBIX IPOLECCOB U SIBJICHUU U IIpu pCHICHUMA 3a1a4, B TOM
YHCclie U3 JIPYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBA3HBIN Tpad, 1epeBo, MUK, Tpad Ha MIIOCKOCTH; YMEHHE 33/1aBaTh
Y OMHCHIBAThH Tpadbl pa3IMUHBIMH CIIOCOOAMU; UCTIOIB30BaTh Tpadbl MpH

pelieHuu 3a1a4

YMeHue onepupoBaTh MOHITHSIMH: HATypaJlbHOE YHUCIIO, IEJI0e YHCIIO,
CTEMEeHb C LENbIM MoKa3aTeNeM, KOpeHb HaTypadbHOW CTENEeHH, CTETeHb C
palOHAJIbHBIM I1OKa3aTCJIeM, CTCIICHb C HeﬁCTBHTeHBHBIM II0Ka3aTclIeEM,
morapudM dHCIa, CUHYC, KOCHHYC W TAHTE€HC MPOU3BOJIHLHOTO YHCTIA,
OCTaTOK IO MOJIYJIO, PAalMOHATIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHO)KE€CTBAa HATypajbHBIX, II€NbIX, pAIlMOHATbHBIX, JIEHCTBUTEIBHBIX
2 YHUCEN;, YMEHUE MCTOIb30BaTh MPU3HAKHU JIETUMOCTH, HAUMEHBIITNN OO
JeNuTeNh W HaWMEHblee oOliee KpaTHoe, anropuTM EBkimuma mpu
pEeIICHUN 3aaa4; 3HAKOMCTBO C pa3JIMYHBIMU IMO3UIMUOHHBIMU CHUCTCMaMH
CUMCTICHHS; YMEHUE BBITIOHATH BRIYMCICHUE 3HAYCHUN U TPE00pPa30BaHUS
BBIPOXEHUI CO CTENEeHsMH M JjorapudmMamu, mpeoOpa3oBaHUsi ITPOOHO-
pallMOHaNBHBIX  BBIPOKEHUH; YMEHHUE  OMNEepUPOBATh  MOHSTHIMHU:

IoCIC10BAaTCIIBHOCTD, apI/I(i)MeTI/I‘{eCKaH nporpeccust, TCOMCTPUUCCKAA
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nporpeccusi, OECKOHEYHO YOBIBaIOIIas IeOMEeTpUYecKas IpOrpeccus;
YMEHHUE 3a/aBaTh IIOCJIECAOBAaTEILHOCTH, B TOM YHCJIE C IIOMOLIBIO
PEKYPPEHTHBIX (POPMyYJI; YMEHUE ONEpUPOBATh MOHATHSIMU: KOMIUIEKCHOE
YHUCJIO, CONPSUKCHHBIE KOMIUIEKCHBIE 4YHMCIA, MOJYJIb M  apryMEHT
KOMIUIEKCHOTO  yHcia, (GopMa  3alucu  KOMIUIEKCHBIX — YHCEN
(reoMeTpuyeckas, TpPUTOHOMETpUYECKas M anreOpandeckas); yMeTb
IIPOU3BOUTh apU(PMETHUECKUE JAEHCTBUS C KOMILJIEKCHBIMH YHCIIaMU;
IIPUBOAUTH IIPUMEPHI MCIIOJIb30BAHMUS KOMIIJIEKCHBIX YHMCEN; ONEpUpOBaTh
HNOHATHSIMM:  MaTpuua 2x2  u  3%3, ompeneiauTesnb  MaTpULb,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHue onepupoBarh IMOHATUSMHU: palUOHAIbHBIC, HPPALUOHAIBHBIC,
MOKa3aTeJIbHbIe, CTEIEHHBIC, JOrapu(MHUECKUE, TPUTOHOMETPUUECKUE
YPaBHEHUs M HEPaBEHCTBA, WX CUCTEMBI; YMEHHE OIIEPUPOBATH
MOHATUSIMHU: TOXKIECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHME, YpaBHEHHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHUIIBLHOCTH
YpaBHEHUH, HEpPaBEHCTB M CHUCTEM; YMEHHME peEllaThb YpaBHEHHS,
HEPABEHCTBA W CHCTEMBl C IIOMOLIBIO Pa3JIMYHBIX IPUEMOB; pPEIIATh
YpaBHEHHUS, HEPABEHCTBA U CUCTEMBl C [AapaMeTPOM; IPUMEHSAThH
YPaBHEHUs, HEPABEHCTBA, WX CHUCTEMBI IJIsl PEIICHUS MaTEeMaTHUYECKHX

3aia4 " 3aa4 U3 pa3JInIHbIX obOmacrei HAayKHU U peanLHoﬁ KU3HU

YMeHue omnepupoBaTh HOHATHUSAMM: (DYHKIUS, YCTHOCTb (DYHKIUH,
MEePUOJUYHOCTh (YHKIUH, OTPaHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (yHKIUHM, HauOoJblllee W HAaUMEHbIIee 3HAUYEHUS
(GYHKIIMM HAa TPOMEXKYTKE, HempepblBHAs (YHKIUS, aCUMIITOTHI rpaduka
¢GyHKIMH, TiepBas U BTOpas NMPOU3BOAHAS (DYHKIMH, F€OMETPUYECKUN U
¢u3nuecKkuii CMBICI TPOM3BOAHOM, MEpBOOOpa3Has, OIpeIeICHHbII
UHTErpaj; yMEHHE HaxOJUTh AaCUMOTOTHl rpaduka (YyHKIHMH; yMEHHE
BBIUUCIATh  NPOU3BOAHBIE  CYMMBI, IPOM3BEJEHUS, YAaCTHOTO U
KOMIO3ULMHU (DYHKIMHA, HAXOAWTh YpaBHEHHE KacaTelbHOH K Trpaduky
(GYHKIUM; yMEHHE HaXOJWUTh IPOU3BOJHBIE AJIEMEHTApHbIX (DYHKUINMH;
YMEHHUE HCIOIb30BaTh MPOU3BOAHYIO Ui HCCIEAOBaHUS (DYHKIIHIA,
HaxXOJUTh HaumOOJbIIME M HAUMEHbIINE 3HAYeHUsS (QYHKIUH; CTPOUTH
rpaduKd MHOTOWJIEHOB C HCIIOJIB30BAaHUEM arllapaTa MaTeMaTH4ecKoro
aHaJIM3a; TNPUMEHATh MPOU3BOJHYIO JJIs HAXOXKICHWS HAWIYy4ILEro

peuicHrd B IMPUKIAAHBIX, B TOM YHCIIC COHHAJIBbHO-DKOHOMUYCCKUX U
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(bU3MYECKUX 3a7a4ax; HaXOAUTh IUIONMIAIA U 00BbEMBI GUTYP C TTOMOIIBIO
I/IHTeraJ'Ia; HpI/IBOIII/ITB HpI/IMepBI MATEMATHUYCCKOI'O MOI[GJII/IpOBaHI/Iﬁ C

NoMOIIbI0 T hepeHInANTBHBIX YpaBHEHUH

YMeHne onepupoBaTh MOHATUAMHU: Tpaduk GyHKIHH, oOpaTHas (YHKIIHS,
KoMNo3uuusi (QyHKIUH, JIuHEHHAas GyHKUWSA, KBaapaTudyHas (QYHKLHS,
pauMoHanpHass (QYHKLUUSA, CTerneHHass (QYHKLIUSA, TPUTOHOMETpUYECKHE
¢GbyHKIMM, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, IOKa3aTelbHas U
norapupmuyueckas (QyHKIMH; YMEHHE CTPOUTh TIpadUKud HU3YyYCHHbIX
GyHKUMH,  BBINOJHATH  mpeoOpasoBaHust  rpadgukoB  (yHKIHH,
UCIOJb30BATh TPaQUKU JUIsl U3Y4YEHUS MPOLIECCOB U 3aBUCUMOCTEH, Ipu
pelieHnH 3a7ad W3 APYruX Y4eOHBIX MPEAMETOB W 3a/1a4 M3 peabHOU
KHU3HHM; BbIpaXaTb (OpMyJIaMHU 3aBUCHUMOCTH MEXJIy BEJINYMHAMU;
WCIIOJIBb30BaTh CBOWCTBA M TpaduKu (YHKUUH JUIS pPEeIICHHUs YpaBHEHHIA,
HEpaBEHCTB U 3ajJjauy C IapameTpaMy; H300pakaTb Ha KOOPIMHATHOM

IIJTIOCKOCTH MHOXKECTBA peH_IeHI/Iﬁ ypaBHCHI/Iﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbBIX TUIOB (B TOM YHCIE Ha
IPOLEHTHI, JOJM U YacTH, HA JABMKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJOrH, 3aJjaud U3 00JIACTH YNpPaBJICHUS JIMYHBIMU U CEMEMHBIMU
(uHaHCaMM); COCTaBIATb BBIPAKEHMsI, YpaBHEHMs, HEPABEHCTBA M MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HCCIENOBATh IOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBJIONOAOOHOCTh pPE3ylIbTAaTOB, YMEHHME MOJIEINPOBATh
peanbHble CUTyallMd Ha $3bIKE MAaTEMATHKH; COCTaBIIATH BBIPAKECHMS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4H, UCCIIEI0BATh
IIOCTPOEHHBIE ~ MOJEIM C  MCIOJb30BAaHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH ITOIYYEHHBIN PE3YJIbTAT

YMeHue onepupoBaTh MOHATHUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJblllee U HaMMEHbIIee 3HAYEHUs, pa3Max, JUCIEPCUs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTh, UHTEPIPETHPOBATH
nH(pOpMaIMIo, MPEACTABICHHYIO B TaOJIMIIax, HAa JUarpaMmmax, rpadukax,
OTPaXXAIOIIYI0 CBOMCTBA pealibHbIX MPOLECCOB U SBIIEHUH; MPEACTABIATh
uHbOpMAlMI0O C TOMOUIbI0 TalNWI] M  JMarpaMM; HCCIIEJOBaTh
CTaTUCTUYECKUE JlaHHble, B TOM YHCJIE C MPUMEHEHUEM TIpapuuecKux
METOIOB U 3JIEKTPOHHBIX CPENICTB; rpa)uuecKu UCCIe0BaTh COBMECTHBIE

Ha6J'IIO,Z[CHI/ISI C IOMOIIBIO AUarpaMm pacCCUBaAHUS U JIMHEHMHOMN perpeccun

YMeHHne omnepupoBaTh NOHATHUSMH: CIYYalHBIA OIBIT W CIy4dalHOE
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COOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TpapUuecKuX METOAOB; NPUMEHSTH
(bOpMyIIBl CIOKEHHS M YMHOXKCHHS BEPOSTHOCTEH, (OpMYIly IOIHON
BepOsATHOCTH, Gopmyny bepHymnu, komOuHaTOpHBIE (aKThl U (HOPMYIIHI;
OLICHMBAaTh BEPOSATHOCTU pEANbHBIX COOBITHIl; YMEHHE OIEpUpPOBATh
MOHATUSIMH:  CIIydaiiHasi BeNWYHMHA, paCIpeNelieHue BEpOSTHOCTEH,
MaTeMaTU4ecKoe OXXUAAaHUe, IUCIEPCUsl W CTaHAAPTHOE OTKJIOHEHHE
CIydJalHOW  BEJIMYHMHBI, (YHKIMM paclupeieleHuss W  IJIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAJIBHOTO PACIpeeICHUN; YMEHHE
UCIIOJIB30BAaTh CBOICTBA M3YYEHHBIX PACIpeNesICHHH IS pelIeHus 3a/1a4;
3HaKOMCTBO C MOHATHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BHIOOPOYHBIX
UCCIICIOBaHHUI; yMEHHE TMPHBOAUTH MPUMEPHl TPOSBICHUS 3aKOHA
OOJNBIINX YHCENl B TPUPOJHBIX W OOIIECTBEHHBIX SIBICHHUAX; YMEHUE
OIIEpUPOBATH IMOHSATHSIMHU: COYETaHHE, MEPECTAHOBKA, YUCIO COYCTAHWH,
YHCIO  TEPecTaHoBOK; OwHOoM  HploTOHA;  yMeHHWE  TPUMEHSTH
KOMOMHATOpHBIE (DaKThl U PAacCyXIEHHs Ul PELICHUS 3a/1ad; OICHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJEIH U

MHTEPIIPETUPOBATH ITOIYYEHHBIN PE3YJIBTAT

YMeHue onepupoBaTh MOHATUAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEIUUMHA YIJa, INIOCKUK YroJl, ABYIPAHHBIN
YTOJI, TPEXTPAHHBIA YTOJI, CKPEIIMBAIOIIUECS MPSMBIE, TAPALIEIHFHOCTh U
MEPIIEHAUKYISAPHOCTD TPSAMBIX U IUIOCKOCTEH, YrOJ MEXAY MNPSIMBIMU,
Yrojl MEXAy NpsIMOM M IUIOCKOCTBIO, YTrOJ MEKAY IUIOCKOCTSIMU,
pacCcTossHUE OT TOYKHU JIO IUIOCKOCTH, PACCTOSHUE MEXAY IPSIMBIMU,
pacCTOSIHUE MEXAY IIOCKOCTSIMU;, YMEHHE HCIOJIb30BaTh MPH PEUICHUU
3a/a4 MU3ydyeHHbIe (PAKThl U TEOPEMBI IUIAHUMETPUU; YMEHHE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MATEMAaTHUYECKHE
MOJENIM C TMOMOIIBID TIE€OMETPUYECKUX TMOHATUA M BEJIMYMH, pELIaTh

CBA3aHHLIC C HUMH NPAKTUYCCKUE 3a1aun

10

YMeHue onepupoBarh MOHATUSAMU: IUIOW@AAb (GUIYpbl, 00BEM (UTYPHL,
MHOTOIPaHHUK, MPAaBUJIbHBI MHOTOTPAHHUK, CEYEHHWE MHOTOTPAHHUKA,
KyO, mapajjenenumnes, MNpu3Ma, NUpaMuia, (Gurypa U TOBEPXHOCTh
BpallleHHs], IMIUHIpP, KOHYyc, map, chepa, miomans cdepsl, IMIOMIATL
MOBEPXHOCTH NHUPAMHUJBI, MPU3MBI, KOHyca, LHWJIMHApa, o0BEM KyoOa,

MPSIMOYTOJIBHOTO MapajuleNieNIAIela, MUpPaMUIbl, TPU3MBL, LHJIUHJPA,
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KOHYyCa, IIapa, pa3BEpTKa IOBEPXHOCTH, CEYECHHUS KOHyca W IMJIMHApA,
napajulelbHble OCH WM OCHOBaHMIO, CEUYEHHE Ilapa, IUIOCKOCTb,
Kacaomascs cdeppl, LWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKa, M300pakaTh MHOTOTPAaHHUKH, (UTYPBI U TIOBEPXHOCTHU
BpAIICHUS, UX CEYCHUS, B TOM YHCIIE C MOMOIIBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSITh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bOopMyIHpPOBATH ONpPENCIICHUS U3Y4aeMbIX (PUTYp, BBIIBUTATh THIIOTE3BI O
CBOMCTBaX M NpPU3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIN
OlpoBepraTb HWX; YyMEHUE MPOBOAUTH Kiaccuukanuoo ¢Guryp 1o
pa3UYHBIM TIPU3HAKaM, BBIIOJIHATH HEOOXOJMMBIE JIOMOJHUTEIbHBIC

MTOCTPOESHHUSI

11

YMeHue onepupoBaTh MOHATHSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeNIbHBIA MMEPEHOC, CHMMETPHS HA IIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeodpazoBaHue MOA0OMs, T™OMO0OHBIE (UTYPBI; yMEHUE
pacro3HaBaTh paBHBIC W TOJOOHBIC (DUTYPHI, B TOM YHCJIC B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpPE; UCIIOJIb30BaTh FEOMETPHUCCKUE OTHOIICHUS TTPH
pelIeHnr 3a/iad; HaXOJWTh T€OMETPUYCCKHE BEIUYHHBI (JJTMHA, YTOJI,
IUIOIIA/b, 00BEM) NIPU PEUICHUU 3ajad U3 JAPYTHX YYeOHBIX MPEIMETOB U
W3 peajbHOW J>KW3HHM, YMEHHE BBIYHCISATH T'C€OMETPHYCCKHUE BEIIMIMHBI
(nmuHA, yroiy, TMIOMIAAh, OO0BEM, IUIOMIAb TOBEPXHOCTH), HCIOIB3YS
M3Y4YCHHBIE (DOPMYITBI M METOJbI, B TOM YHCIIE: IUIOMAh IMOBEPXHOCTH
MUpaMHIbI, IPU3MBI, KOHYCa, UIUHAPA, TUIOMaas chepbl; 00bEM Kyda,
MPSMOYTOJIBHOTO TIapaJUIeNienuIe/a, MUPAMUAJGI, TPHU3MBI, ITWIHH]IPA,

KOHYCa, Il1apa; YMEHNE HaXOAUTh OTHOLIEHHE 0O0bEMOB OJOOHBIX (HUTYD

12

YMmenue OIICpHUPOBATH TOHATUAMU: NPAMOYIOJIbHAA CHUCTEMA KOOpPAUWHAT,
BCKTOP, KOOpAWMHATBI TOYKH, KOOPAHWHATBI BEKTOpA, CyMMa BCKTOPOB,
NMPOU3BCACHUC BCKTOpAa HaA YHUCIO, PA3JIOKCHUC BCKTOpa II0 6a31/Icy,
CKaJIIpHOC IIPOM3BCACHUC, BCKTOPHOC IIPOM3BCACHUC, VIOl MCKIAY
BCKTOpaMH; YMCHHUC HCIIOJIb30BATH BCKTOpHBIfI n KOOpI[I/IHaTHBII\/Il MCTO

IJIg pCICHUS TCOMETPUUCCKUX 3adaY U 3ala4 APYyTrux y‘-Ie6HBIX npeaMETOB

13

VYMmenune BBI6HpaTB HOJIXOJISIH_[I/Iﬁ MCTOJ AJid pCIICHUA 3ala4i; IOHUMAaHUC
3HAYUMOCTU MATEMATUKHW B HU3YUYCHHUH TMPUPOJHBIX U 06HI€CTB€HHI)IX
IponecCoB U HBHCHHﬁ; YMCHHC pacClioO3HaBaTb TIIPOABJIICHUC 3aKOHOB
MaT€MaTUuKN B UCKYCCTBC, YMCHUC MMPHUBOJUTH ITPUMEPBI MAaTEMATUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaTeMaTUYECKON HAyKU
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HEPEYEHbDb DJIEMEHTOB COAEPKAHUS, TIPOBEPAEMbBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMeHT COIePKAHMS
1 Yucna ¥ BEIYUCICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky AeIMMOCTH HENBIX YHCeT
19 Pammonanbupie  uncna. OOBIKHOBEHHBIE UM JIECATHYHBIC JIPOOW, TPOLICHTHI,
' OCCKOHEYHBIC TIEPHOIUYECKUE APOOH
13 Apudmernieckuil KOpeHb HaTypaidbHOU creneHu. [leiicTBus ¢ apudmernyeckumu
' KOPHSIMH HaTypaJbHOW CTETIEHH
14 Crenens ¢ nenbiM nokazateneM. CTeneHb ¢ pallMOHaJIbHBIM M0Ka3areneM. CBolicTBa
' CTEeIeHH
15 CuHyc, KOCHMHYC M TaHT€HC 4YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTE€HC YUCIIOBOTO apryMEHTa
1.6 Jlorapu¢m yucina. JlecaTHUHBIC U HATYPAIbHBIE JTOTapUPMBI
JlefictBuTenbHbIE YnCla.  ApUPMETHYECKHE ONepalud C  JICWCTBUTEIbHBIMH
17 yucnamu. [IpuOamKkeHHble BBIYUCICHHUS, IPABUIa OKPYTJICHNUS, TPUKU/IKA U OL[CHKA
pe3yJibTaTa BEIYUCIEHUN
1.8 [IpeoOpa3oBaHue BeIpakeHUI
19 KomriekcHbie urcna
2 VpaBHEHUS 1 HEPABEHCTBA
21 Llesbie 1 APOOHO-pAIIMOHATIBHBIE YPABHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 Tpuronomerpuueckre ypaBHEHUS
24 IToka3zaTenbHble U JIorapupMuyeckre ypaBHEeHHS
2.5 Lenbie u poOHO-palOHATIbHBIE HEPABEHCTBA
2.6 HppannoHanbHble HEpaBEHCTBA
2.7 IToka3zarenbHble U JIorapupMuyeckre HepaBeHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
29 CucTeMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
211 Marpuiia cucteMbl THHEHHBIX ypaBHeHUH. OnpeaenuTenb MaTpULIbI
3 OyHkIMK U rpaduKu
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OyHK1UA, cnocoObl 3amaHus GyHkiuu. ['paduk ¢yHkimu. BzammHO 0oOpaTHBIC

3 ¢bynkuuu. YétHpie u HeuéTHbIe QyHKIMHU. [leproanueckue GyHKINU
OOnacte ompeneneHuss M MHOXECTBO 3HadeHuWM QyHkuuu. Hymum ¢ynkuoum.
3.2 [IpoMexxyTKu  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Maxkcumymbl U1 MUHHUMYMBbl ¢GyHKIud. HaunOomnblnee M HavMeEHbIIEe 3HAUYCHHE
(GyHKLIMU Ha IPOMEXYTKE
33 CreneHHass (QyHKIUS ¢ HaTypaJbHbIM U LeJdbIM Ioka3ateneM. EE cBoiictBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0i cTeneHu
3.4 Tpuronomerpuueckre GpyHKIIUN, UX CBOWCTBA U TPadUKU
3.5 [Toka3zarenbHas U norapupmMuuecKas GyHKINHU, UX CBOWCTBA U Tpaduku
36 Touku paspeiBa. Acumnrorsl rpadukoB  ¢yHkiuit. CpoiicTBa  (YHKIIMIA,
' HETPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS 11OCIIE0BATEIbHOCTEH
3.8 Apudmernueckas u reomerpuueckas nporpeccun. @opmysa ClI0XXKHbBIX MPOLEHTOB
4 Hadana maremMaTHueckoro aHammsa
41 [TpousBoanas pynknun. [Ipon3BoaHbIE AIEMEHTAPHBIX (QYHKITHIA
[IpuMeHeHHe NPOM3BOJHONW K MCCIENOBAHUIO (YHKIMH Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. HaxoxieHne HanGosblIero 1 HauMeHbIIero 3HayeHus (QpyHKIUM Ha
OTpEe3Ke
4.3 [TepBooOpaznas. Uurerpan
5 MHosxecTBa 1 JIOTHKA
5.1 MHOKeCTBO, Olepaliiy HaJ MHOKeCcTBaMu. JlnarpamMmel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnucatenpHas CTATHCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 TCeomeTpust
7.1 Ourypsl Ha IIOCKOCTH
7.2 [Ipsimble ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
74 Tena 1 moBepXHOCTH BpallleHUs
7.5 KoopauHaTs! U BEKTOPBI
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O IPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

1. Ammmos 1. A., Konsarun FO. M., TkauéBa M. B. u np.//Maremaruka: anredpa u
Hayaja MaTeMaTU4YecKOro aHainu3a, TreoMmeTpus. Anrebpa u  Hayana
MaTeMaTU4ecKoro aHainusa. ba3oBeiii u yrimyOnéHHeiid ypoBau. 10-11 kmaccsl.
M. Ilpocsemenue, 2022 roa

2. Aranacsan JI.C., byryzoB B.®., Kagomues C.b. u ap. Matemaruka: anrebpa u
Hayajla MaTeMaTU4ecKoro aHaiusa, reomerpus. ['eomerpus. 10-11 xi. ba3obiit
u yrnyonéuusiii ypoBuu. M. [Ipocsemienune, 2023

3. bynmmosudu E.A., bynerueB B.A. Martemaruka. BeposiTHOCTh 1 cratucTka. bazoBsiil n
yriny6néaneiii ypoBHH, M: [Ipocsemenue, 2023 r

METOANYECKHUE MATEPUAJIBI AJISA YUUTEJIA

1. Anre6pa. 10 kiracec. CamocTosITEIbHBIC U KOHTPOJIbHBIE PAOOTHI.
VYrnyonennsiit ypoBenb. ®T'OC/ Mepaisik A.T'., Sk M.C., [Tonouckwuii B.b.;
nox penakmnueit CamconoBoit H.B., AO «IIpocsemienuey, 2022.

2. Anre6pa. 11 knacc. CaMoCTOsITENIbHBIE U KOHTPOJIbHBIE PA0OTHI.

VYrnyonennsiit ypoBenb. ®T'OC/ Mepaisik A.T'., Sk M.C., [Tonouckwuii B.b.;

nox penakuueit Camconooit H.B., AO

«[IpocBemenuey, 2022.

3. N3yuenue reomerprn B 10 — 11 xinaccax: ku. i yunrens / C.M.CaaxksiH,

B.®.byty30B. — 4-¢ u3n., nopad. — M.: IIpocsemienue, 2015.

4. Kapnayxosa O. A. Ilpuknannele 3a7jauu B MaTeMaTuke: yueOnoe nocodue / O. A.

Kapnayxosa, B. A. IllepuineBa, T. O. KouerkoBa. — Cu0. penep. yH-1, UIH-T KOCcMuUY.

u uHpopM. Texronoruit. — Kpacnospck: COY, 2020. — 216 c.

5. Mrmaypus JI. @. O TpUTOHOMETPHUH U HE TOJIBKO O HE: mocodue st yaamumxcst 9—

11 kn. — M.: IIpocBerenue, 1996. — 80 c.

6. [Moits 1. Kak pernrate 3agaqy: mocodue Jist yauTelen. —

I'ocynapcTBeHHOE yueOHO- Me1arornueckoe U31aTenbCTBO

Munncrepcrsa npocsemenuss PCOCP, 1959. — 208 c.

7. Tpyxun A. B. O0 ncrnons30BaHUYM BUPTYaIbHBIX JJabopaTopuii B oOpa3oBanuu / A.
B. Tpyxun

I/l OtkpbITOE M AKCcTaHIMOHHOE oOpa3oBanue. — 2002. — Ne 4 (8). [Hamupo . M.

Vcnonp3oBaHue 3a/1a4 € MPAKTHYECKUM COJIEPYKAHUEM B MTPETOIaBaHUN MAaTEMaTHKH.

Ku. nig yuurensa. — M.: [Ipoceemenue, 1990. — 96 c.

HUDPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

* https://resh.edu.ru/

« https://interneturok.ru/

« https://kopilkaurokov.ru/

« https://fipi.ru/metodicheskaya-kopilka
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* http://karmanform.ucoz.ru/index/0-4
« https://www.uchportal.ru/

* https://urokimatematiki.ru/
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