['ocynapcTBeHHOE Or0KEeTHOE 00111e00pazoBaTenbHoe yupexaeHrne CaMmapckoi 001acTi cpeHs
s o01eoOpa3oBarenpHas mkoia c. HoBoe ¥YcMaHOBO MyHUIIMTIIAIBHOTO palioHa
Kampiunuackuii Camapckoii o6actu

IIposepeno YTBepkKIACHO
3am. nupektopa o YBP npuka3zom Ne 17 - on
/A.3.16paeBa/ oT «29» aBrycra 2023 1.
(moamucek)
«28» aBrycra 2023 1. Jupexrop /I" K. ManHnamoBa/

O=re0Y COLI c.Hosoe
YcmaroBo, CN=I". K.
MaHHanosBa,
E=so_svu_n_usman_sch
@samara.edu.ru

00975683ff1328e987
ll \ 2023.09.12 22:48:
42+04'00'
PAGBOYAS ITPOI'PAMMA

Ipeamer (kypc) Marematuka(Anredpa u Hayaia MaTeMaTHUECKOTo aHan3a; ['eomerpus;
BeposTHOCTB U cTaTUCTHKA)

Kaace 10-11 O0mee KoJIM4eCTBO YaCOB 110 y4eOHOMY  ILIAHY:

Ha 6a3oBoM ypoBHe — «Anredpa 1 Hayana MareMaTudeckoro aHanuza» — 170 4: B 10 kiacce -
684 (2u B Henemo), B 11 kiacce -102 u (39 B Hexgemo); «I'eomerpusi» -102u: B 10 xnacce - 684
(2g B Hepemo), B 11 kiacce-34u(lu B Henmemto); «BepostHOCTh M craTHcTUKay -68u: B 10
kiacce344 (14 B Henenmo), B 11 kinacce -34 4 (14 B Henento).

Cocrasiiena B cooTBeTcTBHH ¢ DeepabHoOl padoyeil NporpaMMoi 0 MareMaTHKe s
10-11 kJaccos.

Y4yeOHnku:

VyeOnuku: 1 Matemaruka: anredpa ¥ Hayaja MaTeMaTH4YECKOrO aHalln3a, T€OMETpHS.
Anrebpa u Hayana MaTeMaTHueckoro aHanusa (B 2 yactsx) 10-11 xiacesl/ Yacts 1: MopakoBud
A.I'., CemenoB I1.B.; Yacte 2 Mopakosuu A.I'. u npyrue; non penakuueid Mopakosuya AT,
OO6mectBo ¢ orpanudeHHod oTBeTcTBeHHOCThIO «MOL[ MHEMO3MHA» 2. Marematuka:
anredpa ¥ Hayalla MaTeMaTUYeCKOro aHanu3sa, reomerpusi. ['eomerpus. 10-11 kmaccel: 6a30BbIl
u yrinyonenssiii ypouu/ A.B. Iloropenos . - 7-e uzn., nepepad. u nom. - M.: IIpocsemenue,
2021

PaccmoTpena Ha 3aceganun MO yuuTened €CTECTBEHHO-HAYYHOTO W MAaTEMATHYECKOIO
UKIIA

[Iporokon Ne 1 ot «28» aBrycra 2023r.
[Ipencenarens YMO /ArmaynnuHa A.K./



MNOSACHUTEJBbHAS 3AIINCKA

PabGouass mporpamMa  yuye0HOro Kypca «Aare6pa uW  Havaja
MATEeMaTHYeCKOIr0 aHajJu3a» 0a30BOro YpoBHS s oOywatommxcs 10 —11
KJaccoB  paszpaborana Ha  ocHoBe  (DenepanbHOrO  TOCYIapCTBEHHOTO
o0pa30oBaTeNBLHOTO CTaHAApTa CpEeAHero oO0mero oOpa3oBaHus, C YIETOM
COBPEMEHHBIX MHPOBBIX TpPEOOBAaHUM, MPEIBIBIIEMbIX K MaTeMaTHYECKOMY
00pa30BaHMIO, U TPATUIUI poccuiickoro oOpa3oBanus. Peanuzainus mporpaMMel
o0ecrieynBaeT OBJaleHUE KIIOUEBBIMH KOMIIETEHIMSIMU, COCTABIISIOIIUMU OCHOBY
JUIS ~ CaMOpa3BUTHS U HEMNPEpPHIBHOTO  00pa3oBaHMsA,  IEIOCTHOCTH
OOIIEKYJIbTYpHOTO, JUYHOCTHOTO U TIO3HABATEILHOTO PAa3BUTHUA JIMYHOCTH
O0yJarOIITIXCSI.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa um Havajlia MaTeMaTUYECKOTO aHalU3a» SIBISETCA OAHUM M3
HamOoJiee 3HAYMMBIX B MPOrpaMMe CTapiied IIKOJbI, MOCKOJbKY, C OJHOU
CTOPOHBI, OH OOECIEeUMBAET HMHCTPYMEHTAIbHYIO 0a3y Mg H3yYeHHUsS BCEX
€CTECTBEHHO-HAYYHbBIX KYPCOB, a C JPYroil CTOpOHBI, (POPMUPYET JIOTHUECKOE U
aOCTpAaKTHOE MBIIUICHUE YYallMXCS HAa YpPOBHE, HEOOXOAMMOM [JIsi OCBOCHHS
KypcoB HWH(MOpMATHKH, OOIIECTBO3HAHUS, HCTOPHUH, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca y4Yalluecs OBJIAJIEBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHUECKOU Gopme.

Kypc anredpbl 1 HayaJl MaTEMaTUYECKOTO aHAIN3a 3aKJIabIBAET OCHOBY IS
YCHENIHOTO OBJAJCHHUS 3aKOHAMU (U3HKW, XUMHUHM, OHWOJOTHUH, TOHUMAHUS
OCHOBHBIX TEHJCHIIMA OSKOHOMUKH ¥ OOIIECTBEHHOW JKHU3HHU, TO3BOJISIET
OPUEHTUPOBATHCA B COBPEMEHHBIX HHU(MPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIb30BaTh MX B NOBCEIHEBHOM XW3HU. B TOXEe Bpems oBnaaeHue
aOCTpaKTHBIMM M JIOTUYECKH CTPOTMMU MaTEeMaTUYECKUMU KOHCTPYKLIMSIMU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKJICHUSI, UCOJIb30BaTh 0000IIEHNE U KOHKPETU3ALMIO, a0OCTparupoBaHue U
aHaJoruio, GOpMUPYET KPEaTUBHOE M KPUTHUUYECKOE MBIIUICHHE. B Xome u3yuenus
anreOppl M HayaJl MaTeMAaTUYeCKOro aHajih3a B CTapllield MIKOJe Yydyalluecs
MOJy4arOT HOBBIM OIBIT PELUICHUS MPUKIAAHBIX 337a4, CAMOCTOSATEIIBHOTO
MIOCTPOCHUSI MATEMAaTUYECKUX MOJIENICH PEaJbHbIX CUTyalluid W HHTEPIPETALUHN
MOJYYEHHBIX  PEUICHHWM, 3HAKOMATCS C  [pPUMEPAMH  MaTeMaTHYECKHX
3aKOHOMEpPHOCTEH B MNPUPOJE, HAYKE M B HCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc o6mamaer 3HAYMTENBHBIM BOCHHUTATEIBHBIM MOTEHIIUAIOM, KOTOPBIN
peanu3yeTcss Kak 4depe3 yuyeOHbI Marepuas, crocoOCTBYIOMIMI (OpMUPOBAHUIO



HAyYyHOTO MHUPOBO33pEHHUS, TaK MU uepe3 crneuupuky ydeOHOW [esITeNbHOCTH,
TpeOyroren CaMOCTOATEIIbHOCTH, aKKypaTHOCTH, IPOJOJDKUTENBHON
KOHLIEHTPalMy BHUMAaHHs U OTBETCTBEHHOCTH 32 ITOJIYYEHHBIN PE3yNbTar.

B ocHoBe MeToguku o00ydeHHs anrebpe M HayajlaM MaTeMaTH4eCKOro
aHaJIK3a JICKUT AEATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

Crpykrypa Kypca «Anredpa u Hayajla MaTeMaTHUYECKOI0 aHaIN3a» BKIIOYAET
CIIEIYIOLIUE COAEPKATEIbHO-METOANYECKUE JHHUM: «Hucrna W BBIYHUCICHUSY,
«DyHKIUHU U rpa@uKm», «YpaBHEHUS U HEpaBEHCTBay», «Hadana marematuyeckoro
aHanu3a», « MHOXECTBa U JIOTHKa». Bce OCHOBHBIE COlepKATEIbHO-METOANYECKUE
JUHUM HM3y4aloTCid HAa TPOTSDKEHUU JBYX JIeT OOydeHHs B CTapiied MIKOJE,
€CTECTBEHHO JIONOJIHAS APYT ApYyra U MOCTEIEHHO HAChIIAsCh HOBBIMU TEMAMH U
paznenamu. JlaHHBIA KypcC SIBJISIETCSI MHTEIPATUBHBIM, IMOCKOJBKY OOBEIHUHSIET B
cebe coaepKaHME€ HECKOJbKUX  MaTeMaTHMYeCKUX JUCLMIUIMH:  anreopa,
TPUTOHOMETPHSI, MATEMAaTUYECKUI aHaIU3, TEOPUsl MHOKECTB U 1p. [lo mepe Toro
KaK yyaliuecs OBJIaJIeBalOT BCE OoJiee MIMPOKUM MaTEMaTHUYECKUM alIapaToM, y
HUX TIOCJIEIOBAaTENbHO (POPMUPYETCSI W COBEPUICHCTBYETCS YMEHUE CTPOMTH
MaTEMaTUYECKYIO0 MOJIEIb PEAJIBHOM CUTYAlMH, IPUMEHATH 3HAHUS, [TOJIyYCHHBIC B
Kypce «Anrebpa M HayaJia MaTEMaTUYECKOrO aHaluu3a», JUisl pEelIeHUs
CaMOCTOSITENILHO ~ C(OPMYJIIMPOBAaHHOM MaTeMaTU4YeCcKOM 3ajadyu, a 3aTeM
WHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

ConepxkaTenpHO-MeTOANYECKAsT TUHUS «YHcna W BBIYUCICHUS 3aBEpIIACT
dbopMUpOBaHUE HABBIKOB UCIIOJIL30BaHUS JIEUCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOM Imkoiyie. B crapmieil mkosie ocoboe BHUMAHUE YACIACTCS
(GOpMUPOBAHUIO TIPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIMIUX B CeOs
WCIIOJIb30BAHUE PA3MYHBIX (OPM 3alKUCH JCHCTBUTEIBHOTO 4YHUCIIA, yMEHHE
pallMOHAJIBHO BBIMIOJHATh JCHUCTBUS C HUMM, [I€JIaTh NPUKUAKY, OICHUBATH
pesynbrar. OOyuaromuecs: TMOMy4alOT HABBIKU TPHUOIMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUS JICMCTBUM C 4YHCIaMH, 3alMCaHHBIMM B CTaHAApPTHOM ¢opme,
MCMOJIb30BaHUS MAaTEMaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHUM.

Jlnaus «YpaBHEHUST UM HEPABECHCTBA» PEAIM3YETCS HAa IPOTSIKEHUU BCETO
oOy4yeHuss B CTapliedl IIKOJe, MOCKOJIbKY B KaXJIOM paslelie MpOrpaMMbl
MIPEIYCMOTPEHO PEIIEHHE COOTBETCTBYIOIMMX 3ajad. OOydaroniuecs: OBJIaeBAIOT
pa3IUYHBIMM METOJAMU PELICHUS IEbIX, PAlUOHAIBHBIX, HPPALHOHAIBHBIX,
MOKA3aTeNIbHBIX, JIOTAQpU(PMUYECKUX W  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPABEHCTB U X cUCTeM. [loydeHHbIE YMEHUS UCTIOIB3YIOTCS PU UCCIIECTOBAHUN
GyHKIHNA C TTOMOIIBIO TPOU3BOAHON, PEIICHUU MPUKIATHBIX 3a7ad M 3a/1ad Ha
HAaXOXXJEHUE HauOONBIINX ¢ HAUMEHbINIUX 3HadueHWid GyHKuuA. JanHas
collepKaTellbHasl JIMHUSL BKJIIOYaeT B ce0s Takke (HOPMUPOBAHHE YMEHHIA
BBITIOJIHATh Pacu€Thl 1Mo (opmynaM, npeoOpa3oBaHMs IIENBIX, PalMOHATBHBIX,
MppAlMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKECHUH, a TAKXKE BBIPAKEHU,



coJlepKalux creneHu u jorapudmel. briaromaps u3zydeHuto anredpandeckoro
MaTepyana  MPOUCXOAMT  JajlbHEHIIee  pa3BUTHE  ANTOPUTMUYECKOTO U
a0CTpAaKTHOIO MBIIUICHUS Yy4yauuxcs, (QOPMUPYIOTCS HAaBBIKH JI€yKTHUBHBIX
paccyxaeHudd, pabOTBl C  CHUMBOJBHBIMH  (OpMaMu,  TMPEACTABICHUS
3aKOHOMEpPHOCTEH M 3aBHCHUMOCTEW B BHUJEC PaBEHCTB U HEpPaBEHCTB. Ajiredpa
npemsaraetT 3(PGEKTUBHbIE HMHCTPYMEHTBHI ISl  PEIICHUS] MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33]a4, HAIJISIIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
S3bIKA HAYKH.

CopnepkarenpHO-MeTOAMYECKass JMHUS «DYHKIMU © Tpaduku» TECHO
NeperuieTaeTcs ¢ APYrUMH JIMHUSIMU Kypca, OCKOJIbKY B KAKOM-TO CMBICJIE 33/1aET
MOCJIEIOBATEIBHOCTD U3y4YEeHUs MaTepHana. N3yyenue CTENIEHHO,
MOKa3aTeJIbHOM, JJorapu(pMUIECKON U TPUTOHOMETPUUECKUX (PYHKIUI, UX CBOMCTB
U rpaMKoB, UCIOJIb30BAaHUE (PYHKUMH IJIsl PELICHUs 3a/1ad U3 JAPYTrux y4eOHBIX
MPEAMETOB U PEaJbHOM KU3HU TECHO CBSI3aHO KaK C MATEMATHUYECKUM AHAIM30M,
TaK M C pEUICHWEM YypaBHEHW W HepaBeHCTB. lIpu 3ToM Oosbplioe BHUMaHUE
yaensercs (GOpMUPOBAHUIO YMEHHS BBIpaxaTh (OpMyJIaMH 3aBUCUMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMU, HUCCIIENA0BATh MOJTY4YEHHBbIE (DYHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cofepKaTeIbHON JIMHUM HalleJIeH Ha pa3BUTHE YMEHUMN
YW HaBBIKOB, TIO3BOJISIIOIIMX BBIPAXKAaTh 3aBHUCHUMOCTH MEXAY BEIUYMHAMHU B
paznuuHoi (dopMme: aHaTUTUYECKOM, rpaduueckol U ciaoBecHOW. Ero usydenue
CHOCOOCTBYET pa3BUTHIO AJTOPUTMHYECKOTO MBILIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUA.

CopnepxxarenpHas JuHus «Havama maTeMaTHYECKOTO aHAlM3a» TO3BOJISET
CYILIECTBEHHO PACIIMPUTh KPYr KaK MaTEMaTHYECKUX, TaK W MPUKIAIHBIX 33124,
JIOCTYITHBIX OOYYaloIUMCs, Y KOTOPBIX MOSBIISIETCS BO3MOXHOCTh MCCIIEIOBATh U
CTpouTh rpaduku QGYHKIUNA, ONPENeNsATh WX HauOOJbIINE U HANMEHBIIHNE
3HAYEHUA, BBIYUCIATH IUIOMAAX (QUTYp U OOBEMBI Tell, HAXOIUTh CKOPOCTH H
yCKOpeHHusi mpoueccoB. JlaHHas cojaepKaTeiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TOCTPOEHUS MATEMaTUYECKUX MOJEIEe pealbHbIX CHUTyaluH,
HAXOXKJCHUS ~ HAWIYyYIIer0 peHieHuss B  NPUKIAJHBIX, B TOM  YHUCJE
COLIMAJIBHOAKOHOMHUYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaMH MaT€MaTHYECKOTO
aHaiM3a CIOCOOCTBYET PAa3BUTHUIO aOCTPAKTHOTO, (HOPMaTBHO-IOTUYECKOTO U
KPEAaTUBHOIO MBbILIUICHUS, (OPMHUPOBAHUIO YMEHHMI pacro3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TeXHHMKE M HCKyccTBe. OOydarommecs y3HAIOT O
BBIJIAIOIINXCSI pe3yJibTaTaX, MOJYyUYCHHBIX B XOJI€ Pa3BUTHS MaTEMAaTHUKU KaK HayKH,
U UX aBTOpax.

CopepkarenpbHo-MeToauYecKas TuHUs «MHOXeCTBa U JOTMKa» B OCHOBHOM
NOCBSLIEHA  3JEMEHTaM TEOPUM  MHOXECTB.  T€O0pETHKO-MHOXKECTBEHHBIE
MPEICTABICHUS] MPOHU3BIBAIOT BECh KYPC IIKOJBHOM MaTEMaTUKU W MpeljiaratroT



HanOoJiee YHUBEPCAIbHBIN A3bIK, OOBEAUHSIONINNA BCE pa3/iesibl MAaTEMATUKU U €€
MPUJIOKEHUIN, OHU CBSI3BIBAIOT PAa3HbIE MATEMATUYECKUE JTUCLMIUIMHBI B €IUHOE
nenoe. Ilosromy BaXHO JaTh  BO3MOMKHOCTH  IIKOJBHUKY  MOHHUMATH
TEOPETUKOMHOKECTBEHHBIN SI3bIK COBPEMEHHOW MAaTEMAaTUKU U UCIOJIb30BATh €ro
JUTSI BBIPQXKEHUSI CBOMX MBICIICH.

B kypce «AnreOpa u Hauajga MaTeMaTHYECKOTO aHAM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI ~MaT€MAaTHYECKOTO  MOJEIUPOBAHUS, KOTOpbIE IPHU3BAHbI
c(opMUPOBATH HABBIKU IMOCTPOCHUS MOJIETICH peabHBIX CUTYallUi, UCCIIETOBAHMUS
TUX MOJEJIe C MOMOUIBIO ammapara anreOpbl U MaTeMaTUYECKOro aHaiu3a |
MHTEpIIPETAlUK MOTYYCHHBIX pe3yJbTaToOB. Takue 3aaHusl BIUIETEHBI B KaXKIbIH
U3 pa3/iesioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepuall Kypca IMUPOKO UCIOJIb3YeTCs
JUIsl pelieHus NpUKIaAHbIX 3a71ad. [Ipu permenun peanbHbIX NPaKTUUECKUX 3a/1ad
y4aiuecs pa3BUBAIOT HAOJIO/IaTEeIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HCIOIB30BATh aAHAJOTHIO, 0000IIaTh U KOHKPETU3UPOBATH
npobsiemy. [ledarenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3aJlady OpraHu3yeTcsl B MPOIECCe M3YYEeHHs BCEX TeM Kypca «AnreOpa M Haudama
MaTEMaTUYECKOrO aHaJIU3a».

B ydeOHOM rutaHe Ha M3ydeHHE Kypca «AnreOpbl U Hayajdl MaTeMaTH4eCKOTro
aHanu3a» Ha 0a3oBoM ypoBHe oTBoauTcs: B 10 kimacce 68 uvacoB (2 yaca B
Hezeno), B 11kmacce 102 gaca(3 yaca B Hezielni0), BCEro 3a JiBa Tojia 00y4YeHus —
170 gacos.

Pabouas nporpamma yuedHoro kypca «I'eomerpusi» 0a30BOro ypoBHs st
ooyuarormmxest 10 —11 kmaccoB paspaborana Ha ocHoBe DenepaabHOTO
roCcyJIJapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHAApTa CPEHEro O0IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUN, TPEIBABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAJUIMN POCCUMCKOrO 0O0pa3oBaHMUS.
Peanuzanus nporpamMmbl 00€CieUnBaET OBJIAJICHUE KIIFOUEBHIMU KOMIIETCHIIUSIMH,
COCTaBISIONIMMH OCHOBY I CaMOPAa3BUTHsI W HEMPEPHIBHOTO 00pa3oBaHUS,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO M TIO3HABATEIHLHOTO Pa3BUTHUS
JUYHOCTH O0YyYaroIMnXCs.

HEJIM NT3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOrO Kypca TE€OMETpUHM Ha YPOBHE CPEAHETO OOIIero
oOpa3zoBaHusi OOYCJIOBJIEHA MPAKTHUYECKOW 3HAYUMOCTBIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTAaTOB OOYYCHHUS TEOMETPHHM B HANPABJICHUH JIMYHOCTHOTO
pa3BuTHs OOydaromuxcs, (HOpMHUpOBaHUS (PYHKITMOHAIBHOW MaTEeMaTUYECKON
I'PaMOTHOCTH, U3YUCHUS IPYTUX YUCOHBIX TUCHUILIMH. Pa3BuTre y oOyJaronimxcs



MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TMPOUCXOKIACHUH T€OMETPUYECKUX
abCTpakiuii, COOTHOILIECHUH PEaTbHOTO W HJCAIBHOTO, XapaKTepe OTPaXKECHHUs
MaTEMaTUYeCKOM HAyKOW SBJICHUH M MPOLECCOB PEATbHOIO0 MHpa, MECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MATEMAaTHYECKOTO MOJICIUPOBAHMS B HAYYHOM
MO3HAHUHU U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yUYalllMXCcsl, a TaKXKe KauyeCTB MBIILICHUS, HEOOXOAUMBIX [JIsl aJanTaludd B
COBPEMEHHOM OOIIECTBE.

['eoMeTtpust siBAsieTCss OJHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero o0pa3oBaHUs, Tak Kak OO0ECIEYMBAET BO3MOXXHOCTh H3YyUEHHUS Kak
JTUCHUTUIMH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MbIIUIEHHE, (POPMUPYEMOE MPU HM3YUYCHHH OOYYaIOIIMMUCS
MOHSTUWHBIX OCHOB TE€OMETPHUH U MOCTPOCHHUH LIETIOUKH JIOTUYECKUX YTBEPIKIACHHI
B XOJE pEIIECHUS TEOMETPUYECKUX 3a]ad, YMEHHE BBIJIBUTaTb WU OIPOBEPraTh
TUMOTE3bl  HEMOCPEACTBEHHO  HWCIONB3YIOTCA ~ MpPU  PEIICHHHd  3a/Ja4
€CTECTBEHHOHAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3UKU.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIaCTSAX AeATeNbHOCTH 4denoBeka. OpHEeHTalMsl 4YelIOBEKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOJUMOE YCJIOBUE €ro COLHaIbHOTO ObITHS, (opma
OTPaKEHHUS OKPYXAIOIIET0 MHpa, YCIOBHE YCIEIIHOTO MO3HAHHUS M aKTUBHOTO
npeoOpazoBaHusi  AeicTBUTENbHOCTH.  OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIHUHSET pa3Hble BUJBI YYEOHOW W TPYJOBOM JI€ATEIBHOCTH,
SBIIIETCS OAHUM U3 NPO(ECCHOHATIBHO BAXKHBIX KAyeCTB, MO3TOMY aKTyajlbHa
3amadya (HopMUpOBaHMUS Yy OOYYalOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUIHOCTH OOpPa3HOIO MBIIUJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AESITETFHOCTH TI0 MHOTUM HAPaBIICHUSIM.

Ilenb ocBoeHMsI MporpaMMmbl y4deOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 0O0yueHuss — o00meo0pa3oBaTeIbHOE M OOLIEKYJIBTYPHOE pa3BUTHE
oOy4aronmxcs yepe3 ooecrneueHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTIb30BAHUS
CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHUM W  JCHUCTBUMU, Crenu(PUIHbBIX
TE€OMETPUH, BO3MOXXHOCTH  YCHEIIHOTO  TPOJOJDKEHUS  00pa3oBaHUS IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IPUKJIAHBIM UCIIOJIb30BAHUEM T'€OMETPUHU.

[IporpaMmMa 1o reomeTpuu Ha ©0a30BOM YPOBHE TNpeaHA3HAYeHA Jis
oOyJaroluxcs CpeAHEN IIKOJbI, HE HCTBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHHI
Ha YpOBHE OCHOBHOIro 0011ero obpasoBaHus. TakuMm oOpa3om, oOydaromiuecs Ha
0a30BOM ypOBHE JIOJIKHBI OCBOUTH OOIIME MaTEMaTHYECKIE YMEHUS, CB3aHHBIE CO
ciennUKO TeOMETPUU U HEOOXOIUMBIC IJISl )KM3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0r0, 0HM IMEIOT BO3MOXKHOCTh U3YUUTh TEOMETPUIO OoJiee TITy00KO, eciu
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKUX 3HAHUSIX B
po¢eCCUOHATIBHON JIEATEIbHOCTH.



JlocTikeHne 1eId  OCBOEHHUSI MpOorpaMMbl  OOECIEYUBAETCA PpEUICHUEM
COOTBETCTBYIOIIMX  3ajay. [lpuopuTeTHBIMU 3aayaMu  OCBOEHHSI  Kypca
«I"'eometpun» Ha 6a3oBoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

« hopMHUpOBaHKE MPEACTABICHUS O TEOMETPUH KaK YaCTH MUPOBOM KyJIbTYpHI
Y OCO3HAaHHUE €€ B3aUMOCBSI3U C OKPYKAOIIUM MHPOM;

« DOpMUPOBAHUE IIPEICTABICHUS O MHOTOTPAaHHHUKAX U TEJIax BPALLEHUS Kak
O BAKHEWIIMX MAaTEeMaTHYECKUX MOJENSIX, MO3BOJISIIOIIMX ONUCHIBATh U
U3y4aTh Pa3HbIE SBJICHUS OKPYKAIOLIErO MUPA;

« DOpMUPOBAHNUE YMEHMS PacClIO3HABATh HA YEPTEKAX, MOJEIIAX U B PEAIBHOM
MUpPE MHOTOTPAaHHUKH U T€Ja BPAILCHHUS;

* OBJIAJICHUE METOJIaMU pELICHHs 3a]a4 Ha I[OCTPOEHMsI Ha HM300paKEHUsX
IIPOCTPAHCTBEHHBIX (PUTYD;

- GOpMUPOBAHUE YMEHMSI ONEPUPOBATH OCHOBHBIMU  TOHATUSMHU O
MHOTOI'PaHHHMKAX M TeJaX BPALIECHUS U UX OCHOBHBIMU CBONCTBAMU;

* OBJIQJICHUE AIITOPUTMAaMHM PEILICHUS OCHOBHBIX THUIOB 3a/1a4; (POPMUPOBAHUE
YMEHUS IPOBOJUTH HECJIOXKHBIE JIOKA3ATEJIBHBIE DPACCYXKICHUS B XOJ€E
pelIeHusl CTEpEOMETPUYECKMX 3aJad U 3aJad € [PaKTUYECKUM
COJIEpKaHUEM;

* Pa3BUTHE MHTEJUIEKTYalbHBIX U TBOPUYECKHX CIIOCOOHOCTEN 0Oyuaromuxcs,
MO3HABATEJIbHOM aKTUBHOCTHU, UCCIIEI0BATEIbCKUX YMEHUN, KPUTHYHOCTH
MBILIJICHUS;

« (hopmupoBaHHE (PYHKIIMOHAIBHOM T'PAMOTHOCTH, PEJIEBAHTHOW T'€OMETPHUHU:
YMEHHE PACIIO3HABATh MPOSBICHUS] F€OMETPUUECKUX MOHITHH, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B peabHBIX KU3HEHHBIX CUTYallUsX U MPHU U3YyYEHUU
Opyrux  y4eOHbIX  IPEIMETOB,  MPOSBIEHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEHN, POpMyIHpPOBATh UX HA S3bIKE TEOMETPUU U CO3/1aBaTh
T€OMETPUYECKHE MOJIETH, NPUMEHSATh OCBOEHHBIM T€OMETPUYECKUI
anmapar  JUId = peleHus  [PAKTUKO-OPUEHTUPOBAHHBIX  3ajad,
MHTEPHPETUPOBATH U OLICHUBAThH MOJYYCHHbBIE PE3YJIbTATHI.

OTIUYUTENbHOM OCOOEHHOCTBIO MPOrPAaMMBbI SIBISIETCS BKIIIOUEHUE B KypC
CTEpEOMETPUM B Hayaje €ro u3y4YeHUs 3a7ay, pelIaeMbIX Ha YPOBHE
UHTYWUTUBHOTO MO3HAHUS, U ONpeAesIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUSI, CTUMYJIAPYET NMPOTEKAHWE MHTYUTHUBHBIX IMPOLIECCOB, MOTUBUPYET K
JAIbHEUIIEMY U3YUYECHUIO MIPEAMETA.

[Tpennourenue oTAAETCA HATJSAIHO-KOHCTPYKTUBHOMY METONy OOY4YEeHHMs, TO
€CTh TEOPETHYECKHME 3HAHMSI HMMEIT B CBOE OCHOBE YYBCTBEHHOCTh
NPEIMETHOIIPAKTUYECKOH  J€ATEIbHOCTH. Pa3Butne  NpOCTpaHCTBEHHBIX
MPEACTABICHUN Y yYalllUXCs B KypCe CTEPEOMETPUU MTPOBOJIUTCSA 3a CUET PEIICHUS



3aJlad Ha CO3J]aHME IPOCTPAHCTBEHHBIX OOpa30B W 3aJady Ha OINEpPUPOBAHUE
IPOCTPaHCTBEHHBIMH oOOpa3amu. Co3maHue o0Opa3a MPOBOIUTCS C OMOPOM Ha
HArJSIIHOCTh, a OIEepHUpOBaHME o00pa3oM — B YCJIOBUSAX OTBJICUEHHUS OT
HaTJISTHOCTH, MBICJICHHOTO U3MEHEHUS €r0 UCXOIHOTO COACPKAHMUS.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHuororpanHukn», «lIpsiMbIe ¥ INIOCKOCTH B MPOCTpPaHCTBEY, «Tena BpaleHus»,
«BeKTopbl U KOOPJIUHATHI B MIPOCTPAHCTBE». POPMHUPOBAHUE JIOTUUECKUX YMEHUM
pacnpenenseTcs He TOJBKO [0 COJEpKAaTebHBIM JHMHHUSAM, HO M IO ToAam
oOy4eHHMs Ha YPOBHE CpeTHEro 0011ero 00pa3oBaHusl.

Copnepxanue 00pa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yjIbTaTaM
OCBOCHHUS paboueil MporpamMMmbl, pacnpeneaEéHHbBIM 10 TrojaM OOy4YeHHs,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, UTOOBl OBJAJICHUE T'COMETPUUYECKUMHU
MOHATUSIMU U HABBIKAMHU OCYLIECTBISIIOCH MOCIEAOBATENBHO U MOCTYMATENbHO, C
COOJIIO/ICHHEM MPUHIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOLIyI0 CUCTEMY T€OMETPUYECKHX MPEACTABICHU OO0YyYaroluXcs, pacluupss |
yriayousist €€, o0pa3ysi IpOUYHblE MHO>KECTBEHHBIE CBSI3U.

Ha m3yuenne reomerpun orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0ydenus - 102 yueOHbIX yaca.

Pabouas mporpamMmma y4deOHOro kypca «BeposiTHOCTL M CTaTHCTHKA»
0a3zoBoro ypoBHs s oOywarommxcst 10 —11 kimaccoB pa3zpaboTaHa Ha OCHOBE
®denepaibHOTO  TOCYJApPCTBEHHOIO  00pa30oBaTEeNIbHOTO  CTaHAapTa CpPEAHEro
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEeIbSABISEMBIX K MaTeMaTHYeCcKOMYy OOpa3oBaHUIO, M TPaJAMLUNA POCCUICKOTO
oOpa3zoBaHus. Peanuzaiusi mporpamMMbl 00ECIEYMBACT OBJIAJACHUE KIIOUYEBBIMU
KOMIETCHIIMSIMHA, COCTABIISIFOIIMMH OCHOBY ISl CAMOPA3BUTHUS W HETPEPHIBHOTO
o0pa30BaHMsl, LIETOCTHOCTh OOLIEKYJIbTYPHOTO, JINYHOCTHOTO M MO3HABATEIbHOTO
Pa3BUTHS JINYHOCTH O0YYaIOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kKypc «BeposSTHOCTH M CTaTHCTHKA» 0a30BOrO YPOBHS SIBJISIETCS
MPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOIO y4eOHOro Kypca 0a30BOTrO ypOBHS
ocHOBHOW miKoybl. Kypc mpenHaszHaueH aiisi (GOpPMHUPOBAHHS Yy OOYHAFOIIMXCS
CTaTUCTUYECKON KYJbTYpbl M TIOHUMaHUS POJUA TEOPUM BEPOSITHOCTEH KaK
MaTEMaTUYECKOT0 MHCTPYMEHTA JJIsi M3YYCHHs CIydalHbIX COOBITUH, BEIIUYUH H
npoueccoB. IIpu u3yueHun Kypca oOoramjarorcs MPEACTABICHUS Y4Yalluxcs O
METO/IaX UCCIIEI0OBAHUS U3MEHUYUBOTO MUPA, Pa3BUBACTCS NOHUMAHUE 3HAYMMOCTHU



U OOUIHOCTM MaTEeMaTHMYECKUX METOJOB IMO3HAHMUS KaK HEOThEMJIEMOM YacTH
COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS.

ConeprkaHue Kypca HampaBleHO Ha 3aKpeIieHHUE 3HAHUH, MOJYYEHHBIX MPH
U3YYE€HUU Kypca OCHOBHOI IIKOJIBI M Ha Pa3BUTHE NPEJACTABICHUN O CIydailHBIX
BEJIMYMHAX M B3aUMOCBS3AX MEXJIy HUMH Ha BAXXHBIX TPUMEPAX, CIOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO MUpa.

B CcoOOTBeTCTBMM C yKa3aHHBIMH LEISIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCT M CTaTHCTHKa» CpeAHEW HIKOJIbI Ha 0a30BOM YpPOBHE BBIJCIICHBI
CIEAYIOIINE OCHOBHBIE cojJiepXKaTelbHble JUHUU: «Ciy4daliHble COOBITUS H
BEPOATHOCTHY, «CiTydyaliHble BETUYMHBI M 3aKOH OOJIBIINX YHCETD.

Baxnyro dyactb Kypca 3aHMMaeT H3Y4Y€HHE TI'€OMETPUYECKOro U
OMHOMHUANBHOTO PacHpeeeHUd U 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOTaMH
— T0Ka3aTeJIbHBIM U HOPMAJIbHBIM paclpeieiCHUsIMU.

Conmepxxanne muHUM «CiydailHble COOBITHSI W BEPOATHOCTH» CIYXKUT
OCHOBOW 1751 (hOpMHpPOBAHUS TPEICTABICHUNA O PACHPEICICHUU BEPOSITHOCTEH
MEX/y 3HAUCHHUSAMM CIy4daillHbIX BEJIMYMH, a TAKXK€ 3Ta JIMHUS HEOOXOAMMa Kak
0aza Uil M3y4eHHs 3aKOoHA OOJbIIMX 4Yuced — (YHIAMEHTAIBHOIO 3aKOHa,
JNEHCTBYIOIIEr0 B MPUPOAE M OOLIECTBE M HMMEIOIIETO MaTeMaTHYECKYIO
dopmanmzarmio. CaMm 3aKOH OOJBIIUX YWCEN MPEATAaraeTcs B 03HAKOMHUTEIBHOM
dopMe ¢ MUHMMAaJIbHBIM HUCIIOJIb30BAHUEM MaTEMaTHUECKOTo (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HETNPEPHIBHBIMH  CIIyYalHBIMH  BEJIMYMHAMH,
aKUEHTUPYIOT BHUMAHHUE IIKOJIBHUKOB HAa ONUCAHUM WU HW3YYEHHUU CIydailHbIX
SBJICHUI C TIOMOINBIO HEMPEpPhIBHBIX (yHKIMI. OCHOBHOE BHUMAaHHE YACTSCTCS
MOKa3aTeIbHOMY W HOPMAJIbHOMY PaCHpEeNICHUsM, MPU ITOM MPEAroaaraercs
O3HAKOMMTEJIbHOE M3yuyeHHEe Marepuana 0e3 J10Ka3aTeabCTB MPUMEHSIEMbIX
(bakToB.

Ha wsyuenune kypca «BeposSTHOCTP M CTAaTHCTHKA» HAa 0a30BOM YpOBHE
OTBOAMTCS | bac B HEMENI0 B TEUCHHE KaXJOro roja oOydeHus, Bcero 68
y4€OHBIX YaCOB.

COJEPKXAHUE OBYUEHMUSA

Yueonwuit kypc «Anceopa u nauana mamemamuueckozo anaauza» 6 10 knacce
Yucaa v BIYMCICHUSA
Panmonanpabie uncna. OOBIKHOBEHHBIE M JACCATHUYHBIC IPOOH, TMPOIICHTHI,
OeCKOHEYHbIE  Nepuoaudeckue  ApoOu.  Apudmernueckue  omnepanud  C
paIrMoOHAIBHBIMU YHCTIAMU, PE0Opa30BaHUs YHUCIIOBBIX BhIpakeHu. [Ipumenenue
Ipo0el U MPOLEHTOB JJIsl pEeUIeHUs] MPUKIAIHBIX 33a4 U3 Pa3IMYHbIX OTpaciei
3HAHUU U PEATbHOU KU3HU.



HelictBuTenpHple uKcna. PanuoHanbHblE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckre omnepanud ¢ JACUCTBUTENIbHBIMU uuciamMu. [IpubGmmkéHHbIC
BBIYUCJIEHUS, IPABUIJIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCIICHUN.

Crenmenb ¢ 1uensiM  nokasareneM. CranpaptHas  Qopma  3amucu
JNEUCTBUTENHLHOTO uncia. Vcmonmp3oBanwe moaxoasmier  (Gopmbel  3amucu
JEUCTBUTEIBHBIX YHWCEN U1 PEUICHUs MPAKTUYECKUX 3a/1ad W NPEACTABICHUA
JTAaHHBIX.

Apudmernueckuii  KOpeHb  HaTypajdbHOM  cTemeHu.  JleWictBus ¢
apu(PpMETHICCKUMH KOPHSIMH HATYPAJTIbHON CTEIICHH.

CuHHyC, KOCHHYC U TaHT'€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxecTBa U TOXK/IECTBEHHbIE TPEOOPa30BaHHUS.

[Tpeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHHE, KOPEHD ypaBHEHMsI. HepaBeHCTBO, pellieHrEe HEPABEHCTBA.
Meton uHTEpBAIIOB.

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPaBHEHUI 1 HEPABEHCTB.

Pemenne nppaniOHAIBHBIX YPABHEHUH U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU M.

[IpruMeHeHnE ypaBHEHN U HEPABEHCTB K PEIICHUIO0 MAaTEMATHYECKHX 3a4a4 U
3aJlay U3 pa3auvHbIX 001acTel HAyKH U PEalbHOW XKU3HH.

@OyHkuuu U rpadpuku

Oynkums, cnocodwsl 3amanus QyHkuuu. ['padux ¢dyskiuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

OO6nacTh ompeneNieHrus U MHOXKECTBO 3HaueHu# ¢GyHkuuu. Hymu QyHkium.
[TpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUH.

Crenennast QyHKIMS ¢ HaTypaJbHBIM M LIETBIM MOKa3aTeneMm. E€ cBoiicTBa u
rpaduxk. CoiicTBa v rpaduK KOpHsS N-Ol CTENEHHU.

TpuroHomerprueckass OKpPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUECKUX
(GyHKIUNA YUCIOBOTO apTyMEHTA.

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJIaHUs MMOCJICJOBATEILHOCTEH.
MOHOTOHHBIE MOCIIENOBATEIBHOCTH.

Apudmernueckas U reoMeTpuueckas mporpeccun. beckoneuHo yObIBaromas
reoMmerpuyeckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccur. dopMyna CHOXKHBIX IPOLEHTOB. Mcmonb30BaHuME NMPOrpeccuu IS
PELIEHHUs pEAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHUKA



MHoOk€eCTBO, omepauuu HaJa MHOXecTBamu. Juarpammbl Jiliepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOXKECTBEHHOIO ammnapara Uil ONMCAaHHS PEeabHBIX
MPOLIECCOB M SIBICHUM, MPHU PEIICHUH 3a7ad M3 JIPYTUX Yy4eOHBIX MPEIMETOB.
Onpenenenue, TeopemMa, CIeICTBHE, TOKA3aTEIbCTBO.

Yueonwit kypc «l'eomempusny ¢ 10 knacce
IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE
OcCHOBHbIE  TOHATHSI ~ CTepeoMeTpu. Touka, TmpsMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHUYECKOM MOCTPOEHUU CTEPEOMETPHUH:
aKCUOMBI CTEPEOMETPHUU U CIEJCTBUS U3 HUX.

B3auMHOEe pacmnojokeHHe MNpsAMBbIX B MPOCTPAHCTBE: IMEpPECEKaroluecs,
napajulelibHble M CKpelluBaromuecss npsMble. [lapannenbHOCTh MPSAMBIX U
IJIOCKOCTE B NPOCTPAHCTBE: NapalielibHbIE TMPSIMBIE B  MNPOCTPAHCTBE;
NapaJyieIbHOCTh TPEX MNPSIMBIX; MapaUIEIbHOCTh NPSIMOM M IIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMH; YTOJ MEXKAYy MPAMBIMH B MPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: MapaiyieJIbHbIC TTIOCKOCTH; CBOKMCTBA
napajiebHbIX IIockocTei. [lpocteiimme mpocTpaHCTBEHHBIE (GUTYpPH  Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaieenunes]; HOCTPOCHUE CEUECHU.

[leprieHIUKYISIPHOCTh NPSIMOM U IUIOCKOCTH: MEPNEHIUKYJIPHBIE MPSMbIE B
MPOCTPAHCTBE, NpPsIMble NapauieibHble U TNEPHEHIUKYISPHbIE K IIJIOCKOCTH,
MpU3HAK NEPHEHAUKYISIPHOCTA MPSIMOM U TUIOCKOCTH, TEOpeMa O MpsiMOi
MEPIEHIUKYJIAPHONU MIOCKOCTH. YTJIbI B MPOCTPAHCTBE: Yroi MEXKIY MPSAMOU U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yroOJl, JIMHEHMHBIA yroJ JBYIPAHHOIO  yria.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSIHHUE
OT MNOpsIMOM [0  IJIOCKOCTH,  MNpOeKHuss  (GUrypsl Ha  IUIOCKOCTh.
[leprieHIUKYISIPHOCTh ~ IJIOCKOCTEW: MPU3HAK  MNEPHEHAUKYISIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NEPHEHIUKYISpax.

MHoOrorpaHHuKHu

[loHATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'PAHHUKA, BBITYKJIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yronpHas
MpU3Ma; TPAaHU U OCHOBAHUS TMPU3MBI, TIpsIMasi U HAKJIOHHAS MPU3MBbI; OOKOBas U
MOJIHAS MOBEPXHOCTh MIPU3MBI. [Tapannenenunesn, PSIMOYTOJIbHBIN
napajuienienunes U ero cpoiictBa. [lupamupaa: N-yronbHas nupaMuaa, rpaHd U
OCHOBaHHUE MUPAMUJILI; OOKOBAS U TOJIHAS IOBEPXHOCTh MUPAMUJIbL; MPABUIbLHAS U
yceY€HHasi nOupamMuja. OJIEMEHThl TMpuU3Mbl U  nupaMuibl. [IpaBuiibHbIe
MHOTOTPAHHUKH: TOHSITHE MPAaBUJILHOIO MHOTOTpaHHWKA; MpaBWJIbHAS NpU3Ma U
NpaBWIbHAs MNUpPAMHUJA; NpaBUJIbHAS TpPEYrojibHasg NHUpaMuAa W MPABUIbHBIN
terpa’ap; KkyO. IlpeacTtaBieHwe O MNpPaBWIbHBIX MHOTOIPAHHHUKAX: OKTadp,
noaeKadip U ukocadap. CeueHus Npu3Mbl U TUPaMU/IbI.



CuMMeTpusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSMOW,
IJIOCKOCTU.  DJIEMEHThl CUMMETPUM B  NUpaMUJax, MNapajijieienumeax,
MPaBUJILHBIX MHOTOIPaHHUKAX.

Brruncnenue 37€MEHTOB MHOTOTPaHHUKOB: pE&Opa, JAWaroHaid, yYIJIbL
[Inomanes OOKOBOW MOBEPXHOCTH M IOJHOW TOBEPXHOCTH MPSMOW MPU3MBIL,
IJIOIIAIb OCHOBAHUM, TeopeMa O OOKOBOM ITOBEPXHOCTH IMPSIMOU MPU3MBI.
[Tnomans OOKOBOW TOBEPXHOCTH W TIOBEPXHOCTH TMPABWILHOW TMHPAMHUIBI,
TeopeMa o IUIomaau ycedéHHod mnupamuasl. [lonsatue o6 o0BéMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tenma B mpocTpancTBe. COOTHOMICHUS MEXAY TUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TE.

Yuyeonwuii kypc «Bepoamnocms u cmamucmuka» ¢ 10 knacce

[IpencraBnenre AaHHBIX € MOMONIbI0 Tabmui, u auarpamm. CpenHee
apupMeTnyecKkoe, MeauaHa, HauOoJbllIee W HAUMEHbIIEE 3HAUCHUS, pa3Max,
JUCTIEPCUs U CTaHJAPTHOE OTKJIOHEHUE YHCIOBBIX HAOOPOB.

CrnyyaliHble 9KCTIEPUMEHTHI (OIBITHI) U CIIy4ailHbIe COOBITHS. DIIEMEHTAPHBIC
coObITUs (Mcx0nbl). BepossTHOCTH ciiydaliHOrO CcOOBITHS. BIM30CTH 4YacTOTHI U
BEPOSTHOCTU COOBITUI. CiTydaiiHbI€ OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITUSIMU.  BeposTHOCTM COOBITHI B  ONBITaX C  PaBHOBO3MOXXHBIMH
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu Haj COOBITUSIMU: NIEpeceYeHHE, 00bEITMHEHUE, IPOTUBOIMOIOKHBIE
coObITHs. Jnarpammel Ditnepa. Dopmyiia clI0KeHUS BEPOSATHOCTEM.

VYcCil0BHass BEpPOSATHOCTb. YMHOXKEHHUE BEPOSATHOCTEH. JlepeBo cCirydaiiHOro
skcrepumenTa. @opmyria MoaHOM BeposTHOCTU. HezaBucuMbie COOBITHSI.

KomOunaroproe npaBuio ymHoxeHnus. [lepectanoBku u dakropuan. Yucio
coueranuit. Tpeyronsuuk [lackans. ®opmyna 6mHomMa HeroToHa.

buHapHbIil ciy4aiiHblil ONBIT (MCHIBITAaHUE), yCIeX U HeyAada. He3aBucumblie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHBITaHUM 110 mepBoro ycmnexa. Cepust
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

CnydaitHasgs  BenuuumHa. PacnpeneneHue  BeposATHocTe.  /marpamma
pactipenenenusa. [Ipumepsl pacnpeneneHuid, B TOM 4YHUCIE, T€OMETPUYECKOE U
OMHOMHAJILHOE.

Yueonwit kypc «Anzeopa u navana mamemamuueckozo anaauza» ¢ 11 knacce
Yuciaa v BBIYUCIEHUSA
Hatypanwsubie u nienbie uncna. [Ipu3Haku Je1MMOCTH ETbIX YHCElL.
CreneHb ¢ pallMOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIIECHM.
Jlorapudm yucna. JlecaTHIHBIC U HATypaJbHBIC JIOTapHU(PMBI.



YpaBHeHMs U HEpaBeHCTBA

[Tpeobpa3zoBanHue BbIpaXEeHH, COEPIKALIUX JOrapru(MBbI.

[IpeoOpa3oBanre BBIpAKEHHM, COJEPKAIIMX CTEMNEHH C PaldOHAIBHBIM
IIOKAa3aTeJIeM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIC YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl JIMHEHHBIX YpaBHEHMN. PenieHue NpuKIagHbIX 3a7ad ¢ IMOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucteMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHCTEM M HEPABEHCTB K  PEIICHHIO
MaTEeMaTHYECKUX 3a/lad W 3a/ad W3 PA3IUYHBIX 00JacTell HAyKu U peasbHON
KU3HU.

DOyHKUMH U TPaPUKH

Oyuknus.  Ilepuoanueckue  QyHkuu. [IpomMexxyTkm  MOHOTOHHOCTH
¢yHKuM. MakcuMyMbl U MUHUMYMbl (yHKuuMu. HawmbGonbinee u HauMeHbliee
3HaueHHE (PYHKIIMHU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IpaPUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.

Hcnonb3zoBanue rpagukoB GyHKUMUNA IJIs pPELICHUS YPaBHEHUN W JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpaduKoB (QYHKIMA JUIsI HUCCIENOBaHMUS MPOLECCOB U
3aBUCUMOCTEM, KOTOPbI€ BO3HHMKAIOT IMPHU PELICHUU 3a/ad U3 APYruX y4eOHBIX
MIPEIMETOB U PEAIbHOMN KU3HHU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

HenpepriBable GyHKIIMH. MeTo1 MHTEPBAJIOB JIsl pEIICHNS HEPABEHCTB.

[IponsBonnas  ¢yHkiuu. ['eomeTpuueckuidi. ©  (QU3MUECKUNA  CMBICT
ITPOU3BOTHOM.

[IpousBoanbie  aneMeHTapHbIX  (QyHKOHE.  DopMynbl  HAXOXKICHUS
MPOU3BOJHON CYMMBI, MPOU3BEICHUS U YACTHOTO (PYHKIIUH.

[IpumMeHeHne nMpou3BOJHON K MCCIIEOBAaHUIO (QYHKUMA HA MOHOTOHHOCTb M
sKcTpemyMbl. Haxoxnenne HanOOoJIbIIEro 1 HAaUMEHBIIETO 3HAYCHUS! PYHKIIMU Ha
OTpE3KE.

[IpuMeHeHne NTPOU3BOJHOM JUIsI HAXOXKIACHUsS HAWIY4YLIEro pELIEHUs B
NPUKIAIHBIX 3aJadax, MJIsg OIpPEAENEHUs CKOPOCTH IPOILECCa, 3aJaHHOTO
bopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuira nepBooOpa3HBIX.

Wurerpan, ero reomeTpuueckuii u (¢usnmdeckuil cmbicia. Beruncnenue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



Yuyeonwuit kypc «I'eomempusy 6 11 knacce

Tesia Bpalmenus

Hunuaapuyeckast MOBEPXHOCTH, oOpasytomue UIMHAPUYECKON
MOBEPXHOCTH, OCh MWIMHAPUYECKON MOBEepXHOCTH. [lWinHAp: OCHOBaHHUS U
OOKOBasi MOBEPXHOCTb, O0Opa3yrollas M OCh; IUIOM@AAL OOKOBOM M TMOJHOU
MTOBEPXHOCTH.

Konnueckass moBEpXHOCTh, 00pa3ylolne KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON moBepxHocTU. KOHyC: OCHOBaHME U BeplInHA, 00pa3yrolas
U OCh;, IUIOMAAh, OOKOBOM ¥ TIOJIHOHW TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTp, paaumyc, AUAMETp; IUIONIAIb MOBEPXHOCTH C(hEpHI.
B3auMHoe pacnosnoxxenue chepsl U MIOCKOCTH; KacaTelabHasi TUIOCKOCTh K cdepe;
JI011a/1b CHEpPHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTU. Pa3BEépTKa MUIMHAPA U KOHYCA.

KoMOuHanuu Ten BpalleHus W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMUCaHHBIK OKo0JI0 cdephl; cdepa, BOUCAHHAS B MHOTOTPAHHHUK, WJIH TEJO
BpaIlCHUS.

[Tonsarue 06 o0béMe. OcHOBHBIEC CBOICTBA 00BEMOB Ten. Teopema 06 00béEMe
NPSIMOYTOJILHOTO Mapajulesienunena u cienctBuss u3 He€. OOBEM UUIMHIpA,
koHyca. O0BEM 11apa U 1mIomab chepsl.

[TogoGusie Tema B mnpocTpaHcTBE. COOTHOIIECHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenus mwmHapa (MapauiebHO W TEPIEHIUKYJISIPHO OCH), CEUCHUS
KOHyca (TapauieIbHO€ OCHOBAaHUIO M TPOXOJAIIEEe Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miiockocT U B ipocTpaHcTBe. CI0KEHUE U BEIUYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. PasnoxeHne BEKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapaienenunena. Pemienue 3amad, CBS3aHHBIX €
IPUMEHCHUEM TIPABUJI JCUCTBUM C BeKTOpamu. lIpsmoyronpHas cucrema
KoopauHaT B mnpocTpaHcTBe. Koopaunatel Bektopa. IIpocreiimue 3amaun B
KOOpAMHATax. Yroll Mexay BekTopamu. CKaasipHOE MPOU3BEACHUE BEKTOPOB.
Briuncnenne yrioB Mexay OpsIMBIMU U TUIOCKOCTSIMH. Koop/IMHATHO-BEKTOPHBIN
METOJI TIPH PEIICHUU T€OMETPUUECKUX 3a]1ay.

Yueonwit kypc «Bepoamuocme u cmamucmuxa» ¢ 11 knacce
YucroBble  XapakTEPUCTHKWA  CIYYaWHBIX  BEIMYMH: MaTEeMaTHYECKOe

OXXMJAHHUE, NHCIEPCHUS M CTaHJAPTHOE OTKJIOHEHHE. [Ipumepsl mnpumMeHeHus



MaTE€MaTU4YeCKOr0 OKMJaHHs, B TOM YHCJIE B 337a4ax M3 IOBCEIHEBHOM JKHU3HHU.
Marematuueckoe oxujgaHue OWHApPHOW CiydyallHOM BemW4MHBI. MaTemaTHuecKoe
OKHJIaHUE CYMMBI CITy4alHBIX BEIMYMH. MaTeMaTH4eCcKoe OKHUIaHNE U JUCIIEPCHS
T€OMETPUYECKOI0 1 OMHOMHAJIBHOTO PacipeieICHU.

3akoH OONBIIUX YHCET M €ro pojb B Hayke, MPUPOAE M OOIIECTBE.
Br10opouHbIfi METO UCCIEOBAHUMN.

[IpuMepbl HENPEPBIBHBIX CIy4alHbBIX BeIWYMH. [loHATHE O IJIOTHOCTH
pacnpeneneHus. 3agaquu, IpUBOAAIINE K HOPMAIbHOMY paclpeaeiieHuro. [lonsatue
O HOPMAJIBHOM PacCIIpEEICHUN.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA "N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(BA3OBBIN YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETO
OBPA30BAHUA

OcBoenue yueOHoOro mnpeamera «MaremMaTtukay JTOJDKHO OOecreunBaTh
JIOCTUKEHHE Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHusl CAEAYIOMUX JTUYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATbI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUS TPOrpaMMbl y4eOHOTO TIpeIMeTa
«MaremaTuka» XxapakTepu3yrTCs:

['paxxnaHckoe BOCIIMTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKOHN MO3UIIMK 00YyJarOIIErocs Kak aKTHBHOTO
U OTBETCTBEHHOTO 4YJ€HAa POCCHUMCKOrO OOIIeCcTBa, MPEIACTABICHUEM O
MaTEeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUSI PA3IHYHBIX CTPYKTYp, SIBJICHUH,
npoleAyp TpaxIaHCKOro oOmiecTtBa (BBIOOpPHI, OMPOCHI W TMp.), YMEHHEM
B3aUMOJECHUCTBOBATh C COLUAJIBHBIMA MHCTUTYTAMHU B COOTBETCTBUM C HX
dbyHKIUAMHU U HazHadeHueM. [laTpuoTudeckoe BocnuTanue: chOpMUPOBAHHOCTHIO
POCCUNCKON TPAXKIAHCKOW UICHTUYHOCTH, YBAKECHUSA K
MIPOLIIOMY Y HACTOSIIEMY POCCUMCKON MaTEMATUKH, LICHHOCTHBIM OTHOILIEHUEM K
TIOCTUKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUYECKOM IIKOJIBI,
K HCIOJh30BAHUIO ITHX JOCTIKCHUW B JIPYTUX HayKaxX, TEXHOJIOTHSX, chepax
SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUSL:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HApO/a;
cOPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO TIOBEICHHS,



CBS3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUI HAYKU U JACSITEIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JINYHOTO BKJIaJa B IOCTPOECHUE YCTOMYUBOTO OYAyIIETO.

DcTeTu4ecKoe BOCIIUTAHUE:!

ACTETUYECKUM OTHOLICHHUEM K MHpPY, BKIIOYAsh ICTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, peleHnu, pacCcyXICHUM;
BOCIIPUMMYHMBOCTHIO K MATEMATUUECKUM aCTeKTaM Pa3uYHbIX BUIOB UCKYCCTBA.

duznyeckoe BOCIUTaAHUE:

c(OPMUPOBAHHOCTHIO yMEHMSI TPHUMEHATH MaTeMaTUYeCKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 M 0€30MacHOr0 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0pOBBIO (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHATHU H

OTJIbIXA, peryisipHas busnueckas aAKTUBHOCTb); busnuecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CHIOPTUBHO-03/I0POBUTEIHHOM
JEATEIIBHOCTBIO.

TpynoBoe BOCHUTAHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM ILIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
pazmuuHbIM  chepaM  NpoecCHOHATBLHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ MPUIOKEHUSMU, YMEHUEM COBEpIIaTh OCO3HAHHBINA BBHIOOD
Oynymeit mpodeccud W peaau30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHbI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MaTEeMaTHYeCKOMY OOpa3oBaHHUIO U
caMOOOpa30BaHUI0 HA MPOTSHKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTUIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMATHYECKOM HaIpPaBICHHOCTH.

OKOJIOTrHYE€CKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO JKOJOTUYECKON KYJIbTYPhI, MOHUMAHUEM BIIASHUS
COLMAIBHO-D)KOHOMUYECKUX TMPOILIECCOB HA COCTOSHUE MPUPOJHON W COLMATBLHOU
Cpellbl, OCO3HAaHHWEM TIJIOOATHHOTO  XapakTepa HSKOJOTUYECKUX Tpoldiem;
OpHUEHTALIMEM HA NPUMEHEHHWE MATEMAaTUUYECKHWX 3HAHWM Uil PEUICHUs 3a1ad B
0o0JIaCTU  OKpYXalolle cpenapl, IUJIAaHUPOBAHUS TOCTYNKOB UM OIEHKH UX
BO3MOYKHBIX ITOCIIEJICTBUU I OKPY’KAIOLIEN CPEabI.

[{eHHOCTH HAYYHOTO MTO3HAHHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W  OOIIECTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTUYECKOM HayKh Kak cQepbl YeJIOBEYECKOW AESITEIbHOCTH, JTaloB €&
Pa3sBUTUS W 3HAYUMOCTH JUJIl PA3BUTUS LMBWIM3ALWH; OBJIAJICHUEM S3BIKOM
MAaTEMATUKH W MaTeMaTUYE€CKOW KYJIbTYpOM KaK CpPEACTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYILIECTBIIATh IPOEKTHYIO M HCCIEAOBATEIIBCKYIO AEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI



MeTtanpenMeTHbIle Pe3ysbTaThl OCBOEHHUSI MPOrpamMMbl Y4eOHOro IMpeaMmera
«Maremartukay XapaKTEepU3yIOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OClUCMBUAMU,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHbIMU
O0elicmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)  Vhusepcanomuvie  nosmasamenwvhwvle  Oelicmeus, — 0becnevusaom
Gdopmuposanue 6a308bIX KOZHUMUBHBIX NPOYECCo8 o0dyYaowuxcs (oceoenue
Memoo0o8  NO3HAHUA ~ OKpYXHCaowje2o  Mupa,  npumeHeHue  J102U4eCcKUux,
UCC1e008amenbCKux onepayutl, yMmeHut pabomamsos ¢ uHgopmayueti).

ba3oBble 1OrHMYECKUE NENCTBUA:

* BBISIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHBbIE MPU3HAKHM MaTEMaTHYECKHX
OOBEKTOB, TMOHSATUNA, OTHOLICHUW MEXIY TMOHATUIMH; (HOPMYIUPOBATH
ONpENENCHUs] MOHATUW; YCTAaHABIMBATh CYIIECTBEHHBIM  IMPU3HAK
KJIaCCU(UKALMU, OCHOBAaHUSA A1 OOOOIIEHHMS U CpaBHEHUS, KPUTEPUU
IPOBOJIMMOI0 aHAJIN3a;

* BOCIIpUHUMATh,  (OpPMYyIUpOBaTh U  NPEOOpPa3OBbIBATh  CYXKACHMUS:
YTBEpJAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIE, YacTHbIE U OOLIHE;
YCIIOBHBIE;

* BBIIBIIAITH ~ MAaTEMaTUYEeCKUE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTUBOpeursi B (aKkTax, JAHHBIX, HAONIOACHUSX W YTBEPKACHUSIX;
npemjaraTb  KpUTEPUM  JUIL  BBISIBJICHUS ~ 3aKOHOMEPHOCTEHM M
IIPOTUBOPEYNH;

« IeNaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JE€IyKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;

* IPOBOJUTh CAMOCTOSITENIBHO JIOKA3aTelIbCcTBAa  MaTeMaTHYECKUX
YTBEPKJICHUM (MPSMBIE U OT MPOTHUBHOIO), BHICTPAUBATh apryMEHTAIUIO,
NPUBOAUTH TMPUMEPBI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJbL;

« BBIOMpATh CcHoco0 pemieHus ydyeOHOM 3ajaud (CpaBHHUBATh HECKOJBKO
BapUAaHTOB peEUIeHMs], BbIOMpaTh Hauboiee NOAXOAAMUNA C y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBaTenbCKue JENCTBUA:

* MCITOJIB30BaTh BOIIPOCHI KaK HCCIENI0BATEIBCKUI MHCTPYMEHT IO3HAHUS;
bopMyaupoBaTh BOMNPOCHI, (UKCUPYIOLIKME MPOTUBOpEUne, MpodiemMy,
yCTaHaBIMBaTh  MCKOMOE€ U  JlaHHoe, (OpMUPOBAaTh  THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO, MHEHUE;

* IPOBOJUTH CAMOCTOSITENIEHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAHHE
M0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTEeMaTUYECKOro OOBEKTa, SIBICHUS,
Ipolecca, BBIIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SBICHHUIMH,
MPOLIECCAMY;



* CAMOCTOSITENIEHO (POPMYJIUPOBATH 0OOOIIEHUSI W BHIBOJBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WUCCIEIOBaHUS, OICHUBATH JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

* IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIpoIlecca, a TaKKE BBIIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

* BBISIBJISITH Ie(DUIIMTHI WH(DOPMAIIUU, JAHHBIX, HEOOXOIUMBIX JJI OTBETAa HA
BOIIPOC U TSI pEIICHUS 3a/1a4H;

« BEIOWpaTh HHPOPMAIIHIO U3 UCTOYHUKOB PA3INYHBIX THIIOB, aHAIM3HPOBATh,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH HH(POPMAIMIO PAZTUIHBIX
BUJIOB U (DOpM TIpEICTaBIICHIS,

* CTPYKTYpUpPOBaTh MH(OpPMAIHIO, TPEACTABIATh €€ B Pa3IM4YHBIX (hopMax,
WJLTIOCTPUPOBATH Tpaprueck;

* OIICHUBATh HAIEKHOCTD uH(bOopMaIuu M0  CaMOCTOSITETTHHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

2)  VHuueepcanvhbie  KOMMYHUKAGMUGHble  Oelicmeusi,  0becnedusarom
chopmuposanHocms COYUAIbHLIX HABLIKO8 0Oyualowuxcs. OOILIeHHe:

* BOCIIPUHUMATh U (HOPMYJIUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBUSMU

U UeIsIMU OOLIEHUs; SCHO, TOYHO, IPAMOTHO BBIPAXKAaTh CBOI TOYKY

3peHUsI B YCTHBIX U MHCBMEHHBIX TEKCTax, JaBaTh IMOSCHEHUS MO XOIY
peuieHus 3a1a4i, KOMMEHTUPOBATh MMOJIYYEHHBIN pe3yJbTaT;

B X0JI¢ OOCYXXJIEHHUS 3a7aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
poO0JIeMBbI, periaeMoi 3aj1a4m, BEICKa3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
peIIeHUs; COTOCTaBIATh CBOM CYXICHHS C CYXACHUSAMH JPYTHX
YYaCTHUKOB JHayiora, OOHApY>KMBATh Pa3IMuve W CXOJICTBO IMO3UIIMH; B
KOPpEKTHOU opMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,

* IPEJICTABIIATH PE3YJIbTATHI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHNUS,
MIPOEKTA; CaMOCTOSATEIBLHO BBIOMpATh (OpMAT BBICTYIUICHUS C yYETOM
3aJ1a4 Mpe3eHTAIuu 1 0coOeHHOocTer aynuTopuu. COTpyIHUYECTBO:

* TOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U WHANBUIYaJTbHON
paboTHl TpW pelieHUH YYCOHBIX 3aJad; MPUHUMATh IeJb COBMECTHOU
NEeSATEeTbHOCTH, IUIAHUPOBaTh  OPraHU3AIMI0 COBMECTHOM  paboThI,
pacmpenenaTh BUABI padOT, JIOTOBapUBATHCS, OOCYKIATh TPOIECC H
pe3ynbTat padoThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOICH;

* y4aCTBOBATh B T'PYIIOBLIX (opmax paboThl (0OCYXIeHUS, OOMEH MHEHHIA,

«MO3TOBBIC IITYPMbI» W WHBIC); BBIMOJIHATH CBOIO YacTh pPabOTHI H

KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH YJ€HAaMU KOMaH/IbI,

OIICHMBATh KAa4YeCTBO CBOETO BKJaJa B OOIIUH MPOIYKT MO KPUTEPHSIM,

chOpMyITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.



3) Vuusepcanvnvie  pezynamuemnsle Oeticmaus, obecneyusaom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.

CaMoopranu3anys: COCTABIJIATH IIaH, AITOPUTM PEILIECHUS 3a/lauM, BEIOUPATh
CIOCO0 pelIeHus ¢ y4ETOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBAaTh W KOPPEKTHPOBATh BAPUAHTHI PEHICHUH C Y4ETOM HOBOIA
uHpopMmaiuu. CaMOKOHTPOJIb:

 BJaJIeTh HaBBIKAMU  [O3HABATEIbHOM  pEQIEKCHH KaK  OCO3HAHHS
COBEPILIAEMBIX JACUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3yJIbTATOB;
BIaJeTh CHOcOOaMU  CaMOINpPOBEPKH, CAMOKOHTpOJIA Ipolecca U
pe3yabTara peuieHus MaTeMaTH4eCcKoi 3a1auu;

* IPEIBUICTH TPYAHOCTH, KOTOPbIE MOTYT BOHUKHYTh MPH PEIICHUH 3aauH,
BHOCUTH KOPPEKTHUBBI B ACSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHCTB,
JTAaHHBIX, HAWJCHHBIX OIHUOOK, BHISIBICHHBIX TPYIHOCTEH;

* OLICHMBAaTh COOTBETCTBUE pe3ylbTaTa IeId M YCIOBUSAM, OOBICHSITH
IPUYUHBl JOCTHKEHUS WM HEJOCTHIKEHMSI PE3yJIbTaTOB JEATEIbHOCTH,
HaXOAHTh OMHUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenue yueOHOTO Kypca «Anrebpa U Hayajga MaTeMaTHYECKOTO aHAIN3a»
Ha YpPOBHE cCpeaHero oOiiero oO0pa3zoBaHUs JOJDKHO OOECIeUMBATh JOCTHKCHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KVIACC

Yucia 1 BbIYHCICHUSA

OnepupoBaTh TNOHATHSAMHU: PpAUMOHAIBHOE M JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U JIECATUYHAS APOOb, MPOLEHTHI.

BemonHsaTe  apudmeTHueckue — OmepalMd ¢ palUOHAJbHBIMU U
NEHUCTBUTEIbHBIMU YHCIIAMHU.

BbINONHATE NPUOJIMKEHHBIE BBIYMCIICHUS, UCIIOJIb3Ysl MIpaBuia OKPYTJIeHUs,
JieaTh NPUKUAKY U OLEHKY pe3yJIbTaTa BIYMCICHHMN.

OnepupoBaTh MOHSATUSMU: CTENEHb C LEJIbIM TOKa3zaTeleM; CTaHIapTHas
dopma 3ammcu JEHCTBUTENBHOTO 4YHUCIA, KOPEHb HATYpaJbHOM CTENeHH;
MCITOJIb30BaTh MOAXOSAIIYI0 (hOPMY 3aKCH ACHCTBUTENBHBIX YMUCEN JUIsl PEIICHHUS
MPaKTUYECKUX 3a]1a4 U MPEJCTaBICHUS JaHHbBIX.

OnepupoBarh MOHATUAMU: CUHYC, KOCUHYC W TaHI€HC MPOU3BOJIBHOIO YIJIa;
MCII0JIb30BAaTh 3alMCh TPOU3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUY.



YpaBHeHMs U HEpaBeHCTBA

OnepupoBarh MOHATUSAMU: TOXJECTBO, YpPaBHEHHE, HEPABEHCTBO; IIEJIOE,
pauMoOHAIbHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BhINoNHATE MpeoOpa3oBaHUsl TPUTOHOMETPUUYECKUX BBIPAKEHUN U pelIaTh
TPUTOHOMETPUUYECKHUE YPABHEHUS.

BhInonHATh mpeoOpa3oBaHusl LENbIX, PAlMOHAIBHBIX W HUPPALMOHATBHBIX
BBIPKEHUI U PEIIaTh OCHOBHBIE THUIIBI IENBIX, PALMOHATBHBIX U UPPALMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

[IpuMeHsATh ypaBHEHHSI U HEPABEHCTBA JIJIsl pELIEHUS] MAaTEMaTHYECKUX 3a]1a4
¥ 3aJ1a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HHU.

MogenupoBaTh peajdbHblE CUTYyallUM Ha S3bIKE aireOpbl, COCTaBIISATH
BBIDOKEHHSI, YpaBHEHMs, HEpPABEHCTBA I10 YCJOBHUIO 3aJlayd, HCCIEA0BaTh
MOCTPOEHHBIE MOJIEIIU C MCIIOJIb30BAaHUEM alllapara aiareopsl.

DOyHKUMH U TPaPUuKH

OmnepupoBarh MOHATHAMH: (YHKIUS, CIOCOObI 3aaHusl (YHKIMH, 00JIacTh
ONpENENCHUs] U MHOXKECTBO 3HAUeHW (QyHKUHUH, Tpapuk (PYHKIUHU, B3aUMHO
oOpaTHbIe (PYHKITUH.

OmnepupoBaTh MOHATUIMU: YETHOCTh U HEUETHOCTD (DYHKUUHU, HYJIU (PYHKIIUH,
IIPOMEKYTKH 3HAKONIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKUUN A5 peLICHUS] YpaBHEHUI.

Crpouts U yuTaTh rpaduKy JUHEHHON (PYHKIUHU, KBaAPATUUYHON (PyHKLHUH,
CTENEHHOM (PYHKIMU C LIEJIBIM TOKA3aTeJIEM.

Hcnonp3oBath rpaduku (QYHKIUH A7 UCCIENOBaHMUS MPOIECCOB MU
3aBUCUMOCTEN MpHU PEIICHUH 3a/1ad U3 JIPYTruX Y4eOHBIX MPEJAMETOB U peajbHOU
KU3HU; BbIpaxaTh GOpMyJIaMH 3aBUCUMOCTU MEXY BEIMYMHAMM.

Havana maremMaTH4ecKoro aHajimsa

OnepupoBarh MOHATUAMH: TIOCIEAOBATENbHOCTh, apU(pMeTUYECKass U
reOMETPUYECKast IPOTPECCUM.

OmnepupoBarh MOHATHSAMH: OECKOHEYHO yObIBaromiasi TIeoMeTpuyecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKOM MPOTPECCUH.

3anaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEAOBATENILHOCTEN U MPOTPECCUl I pelIeHus
peanbHBIX 33]1a4 MPUKIIAHOTO XapaKTepa.

MHosxecTBa M JIOTMKA

OnepupoBath MOHATUSMU: MHOXKECTBO, OIEpALlMU HaJlI MHOXKECTBAMH.

Hcnonb3oBaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar i ONHCaHUs

pealibHbIX MPOLECCOB M SIBICHUN, NpPU pPEIICHUU 3a7ad U3 JPYruxX yueOHBIX
IPEIMETOB.



OHCpI/IPOBaTB ITOHATUAMMN OoIpcaciICcHucC, TEOpEMA, CJIICACTBUC,
J0Ka3aTcJIbCTBO.

11 KIIACC

Yuciia 1 BbIYMCICHUS

OnepupoBaTh MNOHATHUSAMH: HATypaJbHOE, LEJIO€ YHUCJIO; MCIOJIb30BaTh
MPU3HAKU JECIIMMOCTH LEJBbIX YHCEII, PA3JIOKEHHUE YKCIIA HA MPOCThIE MHOXKUTEIU
JUISL PELIEHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTENIEHb C PALIMOHAIBHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHSATUSAMU: JOTapudM YHUCIA, NECATUYHBIE U HATypajbHBIC
Jgorapu@mel.

YpaBHeHNs U HEPABEHCTBA

[IpumeHsTh CBOMCTBa CTENEHWM s NpeoOpa3oBaHUS  BBIPAXKECHU;
ONEpUpPOBaTh MOHATHSIMHU: TOKA3aTeIbHOE YpPAaBHEHHE M HEPAaBEHCTBO; peElIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BoeInonHATE  1IpeoOpa3oBaHus  BBIPAXKEHUHM, COAEpXKAIIMX JIOTapu(MBbI;
OIIEPUPOBATh MOHIATUAMMU: JIOTAPUPMUUECKOE YPABHEHHE U HEPABEHCTBO; PELIATh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

Haxonute pemenus mpocTeHIMX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMHU: CUCTEMA JIMHEHHBIX YPAaBHEHWM U €€ PEIICHMUE;
UCITIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH Il pELICHUS IPAKTUYECKUX 3a7ay.

HaxoauTp peuieHuss npoCTEUIINX CUCTEM U COBOKYITHOCTEW pallMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

MopnenupoBaTh pealibHble CHUTyalldd Ha S3bIKE anreOpbl, COCTaBISATh
BBIDAKECHMSI, YPABHEHUS, HEPABEHCTBA M CHUCTEMBI 10 YCJIOBHUIO 3aJ/1ayH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCMOJIB30BAHUEM ariapara aireopsl.

DOyHKUMH U TPaPuKn

OnepupoBaTh MOHATHUAMHU: Hepuoanyeckas  (QyHKUUSA, TPOMEXKYTKU
MOHOTOHHOCTH (PYHKUUHU, TOYKA OJKCcTpeMyMmMa (QyHKUWH, HauOoJbplIee W
HauMeEHblllee 3HAaYeHHUs (QYHKIUU Ha TMPOMEXKYTKE; HCHOIb30BaTh HX IS
UCCIEeI0BaHUS (PYHKIMH, 3aJaHHOU rpaduKOM.

OmneprpoBaTh MOHATUSAMHU: TpadUKH TOKa3aTeNbHOM, JIOTapupMUYECKON U
TPUTOHOMETPUUECKUX (DYHKUMH; H300pakaTh UX HAa KOOPAMHATHOM IMJIOCKOCTH U
MCITIOJIB30BATh JJI PEIICHUS] YPABHEHHU U HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOM MIIOCKOCTH I'padUK JIMHEUHBIX YPABHEHUN U
WCIIOJIb30BaTh MX I PELIECHUs] CUCTEMBI JIMHENHBIX YPAaBHEHUMN.

Ucnons3oBath rpaduku GyHKIUHA A7 UCCIAEAOBAHUS IPOIIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUIUINH.



Havana MmaTeMaTH4eCKOro aHaJIn3a

OmneprpoBaTh MOHATUSMU: HETPEPHIBHAS (PYHKILMS;, TPOU3BOAHAS (DYHKLIUU;
UCIIOJIb30BaTh TEOMETPUUCCKUN U (PU3UIECKHUI CMBICT TIPOU3BOAHOM JIJISI PEIICHUS
3a1ay.

HaxoauTs mpou3BOAHBIC 3JIEMEHTAPHBIX (DYHKIUH, BEIYUCISATH TPOU3BOTHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO I UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHAThH PE3YyIbTAThl UCCICOBAHUS K TIOCTPOSHUIO TPa(UKOB.

Hcronb30BaTh INMPOU3BOAHYIO JUISI HAXOXKICHUS HAWIY4YIIEro pELICHUsS B
NPUKJIAJHBIX, B TOM YUCJIE COUMATbHO-3KOHOMUYECKHX, 3aa4ax.

OmnepupoBaTh MOHATUSMHU: [E€PBOOOpa3Hasi U  HUHTErpayl; I[OHUMATh
reOMeTpUUECKUN U GU3NYECKUIN CMBICT UHTErpaa.

Haxonute nepBooOpa3HbIe AJIEMEHTApHBIX (DYHKIMM; BBIYUCIATH WHTErPajl
o ¢popmyne HperoTona—JIelOuuna.

PemaTte nmpukiiagHele 3a1add, B TOM YHUCIIE COLHMAIBHO-DPKOHOMHYECKOIO U
(pU3UYECKOT0 XapaKTepa, CPEACTBAMU MATEMAaTUYECKOTO aHAIU3a.

IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHSI» (FA30BbI YPOBEHB) HA YPOBHE CPEJTHET'O

OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS MPOTrpaMMbl y4eOHOrO TpeameTa
«MareMaTHuka» XapaKTepU3yrTC:

I'paknanckoe BoclIMTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKOMN MOZUIIMH 00YJArOIIETOCs KaK aKTUBHOTO
W OTBETCTBEHHOTO 4YJ€HA POCCHUUMCKOTO OOlIecTBa, MPEACTABICHUEM O
MaTEeMaTUYECKUX OCHOBaX (YYHKIIMOHHUPOBAHUSI PA3IHYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TpaxIaHCKOTO oOmiecTBa (BBIOOpPHI, OMPOCHI W TMp.), YMEHHEM
B3aUMOJICCTBOBATh C COLUUAIBHBIMA HMHCTUTYTAMH B COOTBETCTBUHM C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO POCCUNCKON TPAKIAHCKON UIEHTUIHOCTH, YBAXKEHUS K
MPONUIOMY Y HACTOSIIIIEMY POCCUHCKON MaTEMAaTUKH, [ICHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTeMaTUYE€CKOW IIKOJIBI,



K HCIIOJBb30BAHHIO 3THUX ,Z[OCTI/I)KCHI/Iﬁ B JIPpYyIruxX HayKaX, TCXHOJIOTHUAX, C(i)ean
9KOHOMMKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO HapoJa;
cOPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO TIOBEICHHS,
CBSI3aHHOTO C IMPAKTUYECKUM MMPUMEHEHUEM JOCTHKCHUN HAYKH U IS TEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYyIIETO.

JcTeTHYeCKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUpPY, BKIIOYAs ICTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, peleHnu, pacCyXICHUM;
BOCIIPUAMYHMBOCTBIO K MATEMAaTUYECKUM aClleKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Dusuyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTbIO YMEHHUS TMPUMEHATh MaTeMaTUYECKUE 3HAHUS B
WHTEpecax 3J0pOBOTO M O€30MacHOT0 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 370pOBbIO (3I0pOBOE MHUTaHUE, COATAaHCUPOBAHHBIN PEXKHUM 3aHITUN U

OTJIbIXa, peryisipHas dusnueckas aKTUBHOCTB); busnuecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIHHOM
JEATEIIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYIOJIOOUS;, WHTEPECOM K
pasnmuyHbiM  cpepaMm  MpodeCcCUOHANBHOU  JEATETbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPUIIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mpodeccid W peaau30BBIBaTh COOCTBEHHBIC KHU3HCHHBIC TUIAHbI,
FOTOBHOCTBIO M  CIHOCOOHOCTBIO K  MaTEMAaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha TPOTSHKEHWH BCEM JKM3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKHUX 3a/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH.

IKOJOTHYECKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTHIO JKOJOTUYECKON KYJIbTYPhI, MOHUMAHUEM BIIASHHUS
COIMATBHO-DPKOHOMHYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOTHON W COIMATLHOM
CpeIlbl, OCO3HAaHHWEM TJIOOAJIBHOTO  XapakTepa JOKOJOTUYECKUX MpoOIieM;
OpHEHTaleld Ha TPUMEHCHHE MaTeMaTHYCCKUX 3HAHWUU JUIA pEIIeHHs 3a7ad B
0o0JaCTH  OKpYy)Karoleh cpebl, IJIAHUPOBAHUS TOCTYNKOB U OICHKH UX
BO3MOYKHBIX MTOCJICICTBHM ISl OKPYKAIOIIEH CPeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCTHI0 MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM W  OOILECTBEHHOW MPAaKTHKH, MOHUMaHUEM
MaTeMaTHYeCKON HAyKH Kak cQepbl YelOBEYECKOW esSTEIBHOCTH, JTamoB e
pa3BUTUS W 3HAYMMOCTH JJISi DPAa3BUTHUS IMBWIM3ALMM, OBJIAJCHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYeCKON KyJIbTypOil Kak CpeIACTBOM IIO3HAHUS MHDA,



TFOTOBHOCTBIO OCYLIECTBIIATh IIPOECKTHYIO M MCCIIENOBATEIBCKYIO JESATEIBHOCTD
WHJVMBUAYAJIBHO U B IPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3ysibTaThl OCBOCHUS MPOrPaMMbl y4eOHOrO MpeaMeTa
«Marematuka» XapaKkTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
0eucmeusamMu, YHUBEPCATbHbIMU Pe2YIAMUSHLIMU OCUCEUIMU.

1)  Vhuusepcanvuvie  nosmasamenwvHwvle  Oelicmeus,  obecneyusarom
Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCO8 00yuarowuxcs (oceoenue
Memo008  NO3HAHUSL — OKpyJcaowe2o  Mupa,  NpuMeHeHue  J102UYECKUX,
ucce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueti).

ba3oBble jioruyeckue aeiicTBusI:

* BEISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKH MaTEMAaTHUCCKHX
OOBEKTOB, TMOHSATUN, OTHOLIEHUH MEXKIY MOHATUAMH; (OPMYIUPOBATH
OTIpe/IeICHUS]  TOHSATWUW; YCTaHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccu(uKalyyu, OCHOBAaHUS JUIsi OOOOIIEHUS M CpPAaBHEHMsS, KPUTEPUU
IPOBOMMOTO aHAIIN3a;

BOCIIpUHUMATh,  (opMyaupoBaTh W  MPeoOpa3oOBBIBATh  CYXKICHUS:
YTBEPAUTEIbHbIE U OTpULIATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOIIHE;

YCIIOBHBIE;

BBISIBJIATH ~ MAaTeMaTHYEeCKHUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBOpeurss B (aKTaxX, JAHHBIX, HAONIOACHUSAX U YTBEPKIACHUSIX,
npemyiaraTh ~ KPpUTEpPUM  JUISE  BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

* ICNIaTh BBIBOABI C HCIOJH30BAHMEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

* IPOBOJIUTH CAMOCTOSITEIBHO  JTOKA3aTelIbCTBA  MaTeMaTHYCCKUX
YTBEPKICHUH (MIPSMBIE U OT MPOTUBHOTO), BHICTPANBATH apTyMEHTAITUIO,
NPUBOANUTH TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

« BEIOMpATh CHOCO0 pemieHus ydeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB pCIICHUS, BBIOMpATh HaWbOOJee TMOAXOAANMN ¢ y4ETOM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBhIe uccieaoBarebCKHe AeiicTBUA:

* UCITOJIB30BaTh BOIPOCHI KaK HCCIIEIOBATCILCKH WHCTPYMCHT ITO3HAHMUS;

dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodieMy,



yCTaHaBJIMBaTh KCKOMOE€ W  JaHHOe, (opMuUpOBaTh  TUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMI0, MHEHUE;

* IPOBOAUTH CAMOCTOSTENILHO CINIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICI0BAaHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTU4YECKOro OObEKTa, SIBICHMUS,
MPOIIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIYy OOBEKTaMHU, SBJICHUSMH,
MPOLIECCAMH;

* CAMOCTOSITENTEHO (hOPMYTUPOBaTh OOOOIIEHUS W BBIBOJBI MO pe3yJbTaTaM
MPOBENEHHOTO HAOJIOECHUS, UCCIEIOBaHUS, OLICHUBATh JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

* IPOTHO3UPOBATh BO3MOXHOE pa3BUTUE IMpOIEcca, a TaKKe BBIIBUTATh
MPEANOJI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmanmeii:

* BBIABJIATH JeUIuThl nH)OpMAILIMK, JaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U JJIS PEILLICHUS 3a]1auu;

« BBIOMpaTh UH(POPMAIMIO U3 UCTOYHUKOB Pa3IMYHbBIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGPOPMAIUIO PAZTUUHBIX
BUJIOB U (JOPM MPEJICTABICHUS;

* CTPYKTYpUpOBaTh MHGPOPMAIMIO, TIPEACTABIATh €€ B paszUyHbIX (hopMmax,
WUTIOCTPUPOBATH TpaduuecKy;

* OIICHUBATh HAJIEKHOCTD uHpopMaru 0  CaMOCTOSITEJIbHO
c(hopMyJIHMPOBAaHHBIM KPUTEPHUSIM.

2)  Vuueepcanvnvle KoMMyHUKamueHwvle  Oelicmeus,  0becneuusaom
CchOPpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUUXCHL.

OO0uenue:

* BOCIIPUHUMATh U (POPMYIUPOBATh CYXKIACHUS B COOTBETCTBUM C YCIOBUSIMHU
U TEeNIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKATh CBOI TOYKY
3pEHHS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh IMOSCHCHHS IO XOIY
perieHus 3aa4i, KOMMEHTHPOBATh IMOTYYEHHBIN pe3yIbTaT;

* B X0JI¢ OOCYXXJIEHHUS 3a7aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAEMOUN TEMBI,
npoOJIeMbl, pelaeMoin 3a/1aui, BICKa3bIBaTh UJICH, HAIICJICHHBIC HAa TTIOMCK
peIIeHUs; COTOCTaBIIATh CBOM CYXICHHS C CYXACHUSAMH JPYTHX
YYaCTHHUKOB JWajora, oOHapy>XMBaTh Pa3MYMe U CXOJCTBO ITO3HIIUH; B
KOPPEKTHOU popMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,

* IPEJICTABIIATH PE3YJIbTATHI PEIICHUS 3a/1a4, SKCIICPUMEHTA, UCCIICIOBAHNUS,
MPOEKTA; CaMOCTOSATEIHLHO BBHIOMPATh (POpPMAT BBICTYIUICHUS C Y4ETOM
3aJ1a4 MPEe3CHTAIMU 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHuvecTno:

* TIOHUMAaTh ¥ UCIOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHONH W WHANBUIYaTbHON
paboThl TIpU pernieHUr Y4eOHBIX 3a/lady; MPUHUMATH I1€Jh COBMECTHOMN



JESTEIIbHOCTH, TUIAHUPOBATh  OPraHU3aIllMI0O COBMECTHOHW  paboTHI,
pacnpenensiaTh BHABI pabOT, TOTOBAPUBATHCA, OOCYXKIATh MPOIECC U
pe3ynbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;

* Y4aCTBOBATh B IPyMHNoOBBIX dopmax padboThl (00CykaeHHs, 0OMEH MHEHHH,
«MO3TOBBIE TITYPMbD» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPIAMHHUPOBATh CBOM JICHCTBUS C JPYTMMH WICHAMH KOMAaHJIBI;
OIICHMBATh KA4E€CTBO CBOETO BKJaJa B OOMIMH MPOAYKT MO KPUTEPHSM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Ynusepcanvnvie  pezynamuenvie Oeticmaus, obecneyugaom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.

Camoopranusanus:

* COCTaBIIAITh IUIAH, aJITOPUTM PEIICHUS 33]]a4M, BBIOUPATH CIIOCOO PELICHHUS C
y4€TOM HMMEIOUIMXCS PECYpCOB U COOCTBEHHBIX  BO3MOXHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUH C yUETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

« BIAJETh HABBIKAMHM IO3HABATEJIbHOM pe(JaeKcud KaK  OCO3HaHUs
COBEPIIAEMBIX JNEHCTBUN W MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJBTATOB;
BJa/J€Th CHOCOOAMU  CaMONPOBEPKH, CAaMOKOHTPOJS Ipolecca U
pe3yJIbTaTa peleHns] MaTEMAaTHIECKOM 3a/1a4u;

* IPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPX PELICHUM 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
JTaHHBIX, HAWJEHHBIX OIIUOOK, BBISIBIICHHBIX TPYIHOCTEH;

* OLICHWBAaTh COOTBETCTBUE pe3ysbTaTa IeJd U YCIOBUSAM, OOBICHITH
NPUYHUHBI JOCTUKEHUS WIM HEIOCTHXKEHHS pPe3yJbTaTOB JESTEbHOCTH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh NOHATUSIMU: TOUKA, IIPsIMasi, IIIOCKOCTb.

[IpUMEHATh aKCMOMBI CTEPEOMETPUM W CIEACTBUS U3 HHUX IPU PEIICHUU
F€OMETPHUYECKUX 3a/ay.

OnepupoBaTh NOHATUSIMU: APAJUICTBHOCTh U NEPHEHAUKYISIPHOCTD MPSIMBIX
U MJIOCKOCTEM.

KnaccupunmpoBars B3aMMHOE PACHOJIOKEHHE MPSIMBIX W IIOCKOCTEH B
MIPOCTPAHCTRE.



OnepupoBaTh MOHATUSIMH: ABYTPAHHBIM YroJl, rpaHW JABYTPaHHOrO Yrija,
pedpo ABYrpaHHOTO yria; JUHEHHBIM Yroyl JBYIPAHHOIO YIJIA; TpagycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBarh TMOHSATUSMHU: MHOTOTPAHHUK, BBIMYKIbIA W HEBBIMYKIIbIH
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOIpaHHUKA, MPABUIbLHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MHUpaMuia; MpHU3Ma,
IPSIMOYTOJIBHBIN MapaJlIeNIeUIe], KyO).

KnaccudummpoBatb ~ MHOTOTpAaHHHWKH,  BBIOMpass ~ OCHOBAaHWS  JIJIS
Kkiaccuukanuy  (BBITYKIbIE W HEBBITYKJIbIE MHOTOTPAHHUKH; IPABUIIBHBIC
MHOTOTPAHHUKU; MPSMbIC U HAKJIOHHBIE MPU3MBbI, TapaJUICTICIIUIIC/IbI ).

OnepupoBaTh MOHSATUSMU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHUKOB.

OOBICHATH TPUHITUIIBI TIOCTPOCHUS CEYEHUH, UCTIONB3YSl METO/ CIIE/IOB.

CtpouTh CcE€UYE€HHS] MHOTOTPAHHMKOB METOJIOM  CJIEJIOB,  BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHHUBY.

PemaTe 3a7aun Ha HaX0XJIEHWE T€OMETPUUECKUX BEJIUYHMH MO 00pa3lam Wi
aNropuT™MaM, NIPUMEHSS H3BECTHBIE AHAJUTUYECKUE METOAbl TPU PEUICHUU
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3a7a4 Ha BBIYMCIICHUE PACCTOSIHUN MEXIY JIBYMsI
TOYKaMH, OT TOYKM JO TMPSAMOM, OT TOYKM JO IUIOCKOCTH, MEKIY
CKPEIIMUBAIOIIUMHUCS TPSIMBIMH.

PemaTte 3a7aun Ha HaXO0XKJIEHUE T€OMETPUUECKUX BETUYHUH O 00pasiiam Uiu
aNropuT™MaM, NPUMEHSS W3BECTHBIE AHAJIUTUYECKUE METOAbl MPU PEIICHUU
CTAHJAPTHBIX MaTeMaTHYECKMX 3a/lad Ha  BBIUMCICHHE YIJIOB  MEXKIY
CKpPEILMBAIOIIMMHUCS  MPSIMBIMU, MEXIYy TMPSIMOM H IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.

Boraucisate 00BEMBI M TUIONIAIA TTOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpHU3Ma,
nupaMuia) ¢ MOpuMeHEeHUeM (OpMyJl; BBIYUCIATH COOTHOIICHHUS MEXKIY
TUIOMIASIMU TTIOBEPXHOCTEHN, 00BEMaMU TTOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMU: CUMMETPHUS B MPOCTPAHCTBE; LIEHTP, OCh H
MJIOCKOCTh CUMMETPHUH; LIEHTP, OCh U TIIOCKOCTh CUMMETPHUU (DUTYPHI.

W3Bnekath, MpeoOpa3oBbIBAaTh M HWHTEPHPETUPOBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEJICTABICHHYI0 Ha YEPTEXKaAX U
pUCYHKaX.

[Ipumensate reoMerpudeckue GakThl MJIs PEIICHUS CTEPEOMETPUUYCCKUX
3a/1ay, MpeANoJaratoMxX HECKOJIbKO 11aroB peuieHus], €Clu YCIOBUS MPUMEHEHUS
3aJ1aHbBI B IBHOH (hopme.

[IpumeHnsTh IIPOCTEHUIILINE [IPOrpaMMHBIE cpencraa u
AIEKTPOHHOKOMMYHHMKAIIMOHHBIE CHUCTEMbl TIPU PEHIEHUU CTEPEOMETPUYECKUX
3a1ad.



[IpuBOaMTH NpUMEpPHl MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJyYECHHBIE 3HAHUSA HA NPAKTHKE: AHAIU3UPOBATH DPEAbHBIC
CUTyalldd W TIPUMEHSTh HW3YYCHHbBIC IOHATHS B IIPOLIECCE IOMCKA PELICHUS
MaTeMaTHYeCcKd C(HOpPMYITHpPOBAHHOW MPOOJIEMBbI, MOJEIUPOBATh pEabHbIC
CUTyalldd Ha S3bIKE TE€OMETPUH, HCCIEAOBATh ITOCTPOCHHBIE MOJEIA C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX TOHSATHI U TEOpeM, armnapara aireopbl; penaTh
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHHUEM T€OMETPUUECKUX BEITNYUH.

11 KIIACC

OnepupoBaTh TOHATHUSAMU: IWIMHAPUYECKAS TOBEPXHOCTh, OOpPA3yIOIIHEC
HWIMHAPUYECKON  TOBEPXHOCTH;  UWJIUHAP;,  KOHMYECKass  IMOBEPXHOCTH,
oOpa3yronue KOHMIECKOH TOBEPXHOCTH, KOHYC; c(hepruueckas MOBEpXHOCTb.

Pacnio3naBaTh Tena BpamieHus (IMIMHIP, KOHYC, cdepa U map).

OOBICHATH CIIOCOOBI MOTYUYEHUS TEJ BPAILICHUS.

KinaccudunmpoBats B3auMHOE PacroyiokeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMH: IIAPOBOM CErMEHT, OCHOBAHHUE CETMEHTa, BBHICOTA
CeTMEHTA; IIAPOBOW CJIOW, OCHOBAaHHUE IIIAPOBOTO CJOs, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Beraucisite  00BEMBI M IUIOMIAAW  TOBEPXHOCTEH TEM  BpalleHUs,
Tr€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh TMMOHATHSIMH: MHOTOTPAHHUK, BIIMCAaHHBIM B cdepy W
OMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIcHUs.

BBIYUCIISITE COOTHOIICHUS MEXKIY TUIOMIAASIMH MOBEPXHOCTEH W 00BEMaMuU
MOJ00HBIX TE.

N300pakath m3ydaemble (GUTYPHI OT PYKH W C MPUMEHEHHEM TIPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BhITIOTHATH (BBIHOCHBIE) TNIOCKUE YEPTEXKH M3 PUCYHKOB MIPOCTHIX 0OBEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BPAIICHH.

W3BnekaTh, HHTEPIPETUPOBATH W NPEOOPA3OBBIBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (UTYpaX, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BEBITIONTHATE  TEHCTBHSI  CIIOKCHHSI BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOWCTBAMH OHU 00JIIaIO0T.

[TpumeHsTh paBUIIO MapajuieIenuIesa.



OnepupoBaTh NOHATUSAMU: I€KAPTOBbI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIOJd MEXIY
BEKTOpaMH, CKaJISIPHOE MTPOU3BEJICHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJISpHOE TMPOMU3BENICHHUE, pACKIAJbIBaTh BEKTOp 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh IIOCKOCTh YPaBHEHUEM B JIEKapTOBOM CHUCTEME KOOPAUHAT.

[IpumensaTe reoMerpudeckue ¢GakTbl s PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MpeANoaralouuX HECKOJIbKO IIaroB pEelIEHUs, €CJIM YCIOBUS IPUMEHEHUS
3aJlaHbl B SIBHOM (hopMme.

Pematsp HpOCTCﬁHIHG TCOMCTPHUUICCKHC 3aJa4n Ha IMPUMCHCHHC
BCKTOPHOKOOPAMHATHOTO METO/14.

Pematn 3agadu Ha JOKas3aTCJIbCTBO MATCMAaTHYCCKUX OTHOILICHUH H
HaXO0XIACHHUC I'COMCTPHUICCKNX BCJIMYUH I10 06pa3uaM HJIK aJIrOpuTMaM, IIPUMCHAA
HN3BCCTHBIC MCTOABI ITPU PCIICHUN CTAHAAPTHBIX MATCMAaTUYCCKUX 3a1a4.

[IpumeHaTH IPOCTENIINE IIPOTPAMMHBIE cpeacraa 51
AIIEKTPOHHOKOMMYHMKAIIMOHHBIE CUCTEMbI IIPU PELICHUU CTEPECOMETPUYECKUX
3aj1ay.

[IpuBOINTE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NPHUPOAE U
JKU3HU, PacliO3HaBaTh IIPOSIBICHUE 3aKOHOB I'€OMETpPUU B UCKycCTBE. [IpUMeHATH
IIOJIyYECHHbIC 3HAHHUs Ha IIPAKTUKE: aHAJIW3UPOBATh peEajbHbIE CUTYalUU U
MIPUMEHSTh U3YYEHHBIE IOHATHS B IPOLIECCE NMOMCKA PELICHUsS MaTEMaTHYECKH
c(OopMyJIMPOBAHHON MNPOOJIEMBI, MOJECIUPOBATh peajbHbIE CUTYallUd Ha SI3bIKE
Ir€OMETPUHU,  HUCCIENOBATh  IOCTPOCHHBIE  MOJACIM C  HCIOJIb30BAHUEM
reOMETPUYECKUX TOHATUI M TeopeM, ammapara ajareOpbl; peuiarb NpakTUYeCKue
3a/1a41, CBSI3aHHBIE C HAXOKJIECHUEM T€OMETPUUECKUX BEJIUYUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATHUCTHUKA» (BA3OBBIA YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUAI.

JIMYHOCTHBIE PE3YJBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOro TMpeaMmeTa
«MaremaTnka» XapakTepU3yrTCS:

I'paknanckoe BocnuMTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOM MOZUIIMU 00YYarOIIErocs: Kak aKTUBHOTO
U OTBETCTBEHHOIO 4YJ€HA POCCHMCKOTO OOIIecTBa, IPEACTABICHHEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SBJICHUH,



nporeAyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W TMp.), YMEHHEM
B3aMMOJICCTBOBATh C COIMATBHBIMA WHCTUTYTAMH B COOTBETCTBHH C UX
byHKIMSIMU 1 Ha3HaueHueM. [laTprnoTHyeckoe BocUTaAHHKE:

c(OPMUPOBAHHOCTHIO POCCUICKON TPasKIaHCKOW MICHTUIHOCTH, YBAXKCHUS K
MPOIIJIOMY U HACTOSIIIEMY POCCHICKON MaTeMaTHKH, IIEHHOCTHBIM OTHOIIICHUEM K
JOCTHKEHHSIM POCCUUCKAX MAaTEMaTHKOB U POCCHIMCKONW MaTeMaTHYECKOW IIKOJIBI,
K WCIOJb30BAHUIO ITHX JOCTIDKCHWHW B NPYTrUX HayKaxX, TEXHOJOTHsX, chepax
YKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHHEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO HapoJa;
c(OPMUPOBAHHOCTHIO ~HPABCTBEHHOTO  CO3HAHUA, JTHYECKOTO  TOBEJCHUS,
CBSI3aHHOTO C IMPAKTUYECKUM MMPUMEHEHUEM JOCTHKEHUN HAYKHU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIEro.

JCcTeTHYECKOe BOCIIMTAHUE:

JCTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYas ICTETUKY MaTEMAaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, peleHnH, paccyXICHUN;
BOCIPUMMUYHUBOCTBIO K MATEMAaTUUYECKUM aCIIEKTAM Pa3JIMYHBIX BUAOB UCKYCCTBA.

DusnyecKoe BOCIUTAHUE:

c()OPMHPOBAHHOCTBIO YMEHHUS MPUMEHATh MAaTEMAaTHYECKHE 3HaHUS B
MHTEpecax 3J0pOBOro U 6e30macHOro oopasa *HU3HU, OTBETCTBEHHOI'O OTHOLLIEHUS
K CBOEMY 370pOBbIO (3I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHITUN U

OTJIbIXa, peryJspHas dusnueckas aKTUBHOCTB); busnuecKoro
COBEPIICHCTBOBAHUS, npu 3aHSTUAX CIIOPTUBHO-03/I0POBUTEIHHOM
JEATEIIbHOCTBIO.

Tpyaosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM ILIEHHOCTH TPYAOJIIOOUS; MHTEPECOM K
paznuyHbiM  cepam  npodeCCHOHANBHOW  JEATEIbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U €€ MPUIOKECHUSIMU, YMEHUEM COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymieit mpodeccud M peaJu30BBIBaTh COOCTBEHHBIC JKM3HEHHBIC IIJIaHBI;
FOTOBHOCTBIO M  CIOCOOHOCTBIO K  MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKEHWH BCEM JKM3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH.

IKOJIOTHYeCKOe BOCIIUTAHME:

c(OPMHPOBAHHOCTHIO JKOJOTUYECKOW KYJIbTYpPbl, MOHUMAHHEM BIIHSHUS
COIMATTbHO-D)KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOJHON U COLMATIBHOM
CpeIbl, OCO3HAaHHWEM TJIOOAJIBHOTO  XapakTepa JOKOJOTUYECKUX TMPoOIIieM;
OpUEHTaIlMel Ha MPUMEHEHUE MaTeMaTHYECKMX 3HAHUU JJIs peIleHus 3aaad B
0o0JIaCTH  OKpY)Karolel Ccpenbl, IJIAHUPOBAHHUS TOCTYNKOB U OICHKH WX
BO3MOYKHBIX ITOCIIEJICTBUU JIJISL OKPYKAIOLIEN CPEBI.



ILleHHOCTH HAYYHOI'O NO3HAHUS:

c(OPMUPOBAHHOCTHI0 MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyYKM ©  OOIIECTBEHHOW TPAKTUKHA, TOHHUMAHHEM
MaTEeMaTU4YeCKOM HayKH Kak cdepbl YeloBEUeCKOW NeATeNbHOCTH, JTaroB €&
pPa3BUTUS M 3HAYUMOCTH JUIsl Pa3BUTHUSL ILIMBUJIM3AIMU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH W MaTEMaTUYECKON KyJIbTypOM KaK CpEICTBOM IIO3HAHUS MUDAa;
TOTOBHOCTBIO OCYIIECTBIIAITH MPOCKTHYIO M HCCIEAOBATEIbCKYIO JESTEILHOCTD
WHJVMBUAYAJIBHO U B TPYMIIE.

METANIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3ysibTaThl OCBOCHUS MPOrPAaMMbI y4eOHOrO MpeaMeTa
«Marematuka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHOIMU  OCUCMBUAMU,  YHUBEPCANbHLIMU  KOMMYHUKAMUBHbIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvmvie  nosmasamenwvHwvle  Oelicmeus,  0becneyusaom
Gopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00yHarowuxcs (oceoenue
Memo008  NO3HAHUSL — OKpyJcalowe2o  Mupa,  NpUMeHeHue  J102UYEeCKUX,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

Bba3oBble Jioruyeckue JaeiicTBUS:

* BBISIBIISAITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTeMaTUYECKHX
OOBEKTOB, TMOHSATHI, OTHOLICHUH MEXIy MOHATHAMH; (OPMYyIUPOBATH
OTpeJeICHUs]  TMOHSATUW; YCTaHABJIMBATh CYIIECTBEHHBIM  IMPU3HAK
KJ1acCU(PHUKalMU, OCHOBaHUA sl OOOOIIEHUS M CpPaBHEHMS, KPUTEPUU
IPOBOIUMOI0 aHAJIN3a;

* BOCTIpUHUMATh,  (GOPMYIUPOBaTh W  MPEOOpPa30OBBIBATH  CYXKIACHHS:
yTBEpAUTENIbHbIE U OTpULIATENbHbIC, €AMHUYHBbIC, YacCTHbIE U OOIIME;

YCJIOBHBIE;

* BBISIBIISITh MaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H 151
npoTtuBopeursi B (akTax, JAHHBIX, HAOJIOJEHUSX U YTBEPKICHUSX;
npearaThb KpUTEPUU ISl  BBISIBJICHUS 3aKOHOMEPHOCTEU U
IIPOTUBOPEUHNIL;

* IeJJaTh BBIBOABI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJANTH CAaMOCTOSATENIBHO JI0KA3aTeNIbCTBA  MAaTEMaTUYECKHUX
YTBEPKJICHUM (MPSMbIE U OT MPOTUBHOIO), BHICTPAUBATH apryMEHTAIIUIO,
OPUBOJUTH MPHUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJIEHUS U BBIBOJIBI;



- BBIOMpaTh croco0 pelmeHus y4eOHOW 3ajadyu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BHIOMpATh HAMOOJEE TMOAXOIANUNH C y4ETOM
CaMOCTOSITEITLHO BBIJICTIEHHBIX KPUTEPHUERB).

ba3oBble uccienoBaTebcKue 1eiicTBUS:

* UCITOJIP30BATh BOIPOCHI KaK HMCCIIENOBATECIHLCKH WHCTPYMEHT ITO3HAHMUS;
dbopMyIUpoBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPOOIIEMYy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOE, (OPMHpPOBATH  THIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHCHUE;

* IPOBOJIUTH CAMOCTOSITEIIEHO CTNIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTUYeCKOTO OOBEKTa, SIBICHHUS,
IpOIeCcCca, BBISBICHUIO 3aBUCUMOCTEH MEXIYy OOBEKTaMH, SBICHUSIMH,
MIPOIIECCAMH,

* CAMOCTOSITENILHO (hOPMYIUPOBATh 00OOIIEHUS W BBIBOJBI MO pe3yjbTaTam
MIPOBENEHHOTO HAOJIONEHUS, WCCIEAOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

« IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TIpOllecca, a TakKKe BbBIBUTATh
MIPEAIOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

* BEISIBIIATH JepUIUThl WHOOPMAITUH, JaHHBIX, HEOOXOIUMBIX JIJIT OTBETa Ha
BOIIPOC U JJIsI pEIICHUS 3a/1au;

* BEIOMPATh HHPOPMAIIUIO U3 HCTOYHUKOB PA3TMYHBIX THIIOB, AaHATN3UPOBATH,
CUCTEMATU3UPOBATh W HHTEPIPETHUPOBATH HHGOPMAIMIO PA3TUUHBIX
BUJIOB U ()OPM TIPECTABICHUS;

* CTPYKTYpPUPOBaTh WHGOPMAITUIO, MPEACTABIATh €€ B Pa3IMYHBIX (opmax,
WJLTIOCTPUPOBATH TpadUuecKy;

* OIICHUBATh HAIEKHOCTD uHbOopMaIuu M0  CaMOCTOSITETTHHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvuvie KOMMYHUKGmUGHble  Oelicmeus,  0becneuusarom
CHOPMUPOBAHHOCTID COYUATLHBIX HABLIKOG 00YUAIOUJUXCSL.

OOwmenne:

* BOCTIpUHUMATh ¥ (POPMYITHPOBATH CYXKIACHHSI B COOTBETCTBHU C YCJIOBHSIMHU
U IeIsIMHA OOIICHMS, SICHO, TOYHO, IPAMOTHO BBIPaKATh CBOKO TOYKY
3peHUs] B YCTHBIX M NUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHCHHS IO XOIY
peIIeHus 3a1a9i, KOMMEHTHPOBATh MOJTYUYCHHBIN pe3yiIbTarT;

* B X0JI¢ OOCY)KJCHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI,
IpOo0JIEeMBI, penracMoi 3a/1aduu, BBICKa3bIBaTh MJICH, HAIICIICHHBIC Ha TIONUCK
pCIICHUS, COMOCTABJIATh CBOM CYXACHHS C CYXACHHAMH JPYTHX
YYaCTHUKOB JHAJIOTa, OOHAPYKUBATh PA3JIMYUE W CXOJCTBO TO3WIIHIA, B
KOPPEKTHOM opme GopMyIUpOBaTH Pa3HOIIIACHS, CBOH BO3PAKCHHUS,



* IPE/ICTABIIATH PE3YJIbTATHI PEIICHUS 3a/1a4u, SKCIEPUMEHTA, UCCIIEIOBAHNUS,
IPOEKTa; CaMOCTOSITENIbHO BBIOMpATh (OpMAT BBICTYIUICHHS C Y4YETOM
3a/1a4y Mpe3eHTally U 0COOEHHOCTEN ayJUTOpHUH.

CoTpyaHu4ecTBO:

* IOHUMATh W UCMOJIb30BaTh MPEUMYIECTBA KOMAaHAHON U MHIWBUIYaTbHOM
paboThl MpU peUIeHUU YYEOHBIX 3a/]ay; NPUHUMATh LEJb COBMECTHOU
JESTENIbHOCTH, TUIAHUPOBATh  OPraHU3alMI0O COBMECTHOM  paboThI,
pacmpenenartb BUAbl pabOT, IOroBapuBaThCs, OOCYXKAAaThb NPOLECC U
pe3ynbTat padoThl; 000011aTh MHCHHSI HECKOJIBKUX JIFOJICH;

+ y4aCTBOBaTh B TPYMIMOBLIX Popmax paboTsl (00cyxIeHusi, 0OMEH MHEHU,
«MO3TOBbIE€ WITYPMbD» W UHBIC); BBINOJIHATH CBOIO YacTh pabOThl H
KOOPAMHUPOBATh CBOM JIEHCTBUS C JPYTHMH WICHaMU KOMAaHIbI,
OLICHMBATh KauyeCTBO CBOET0 BKJIAJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

3) Ynusepcanonvie  pezynamuenvie Oelicmaus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

COCTaBJIAITh IIaH, aJITOPUTM PEILIEHUs 3a7jaud, BBIOUPATh CIOCOO pEIIeHUs ¢
y4€TOM MMEIOIIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAIIH.

CaMOKOHTPOJIb:

 BIAJCTh HAaBBIKAMHM  TIO3HABATEIIbHOW  pediekcur Kak  OCO3HAHUs
COBEpIIAEMBIX JACHCTBUM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOMPOBEPKH, CAMOKOHTPOJS Tpolecca U
pe3yibTaTa penieHus MaTeMaTuueCcKon 3a/1auu;

* IPEIBUICTH TPYAHOCTH, KOTOPBIE MOTYT BOHUKHYTH NP PEIICHUH 3aauH,
BHOCHUTb KOPPEKTUBBI B JESITEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
JTAHHBIX, HAWJCHHBIX OIMHUOOK, BHIIBJICHHBIX TPYIHOCTEH;

- OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa IIeId W YCIOBUSAM, OOBICHITH
MPUYUHBI JTOCTUKEHUSI WIM HEIOCTHXKCHHS PEe3yJbTaTOB JESTEIbHOCTH,
HaXOAWTh OMUOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATBI
10 KUIACC

YuTaTh ¥ CTPOUTH TAOIHUIIBI M THATPAMMBL.
OnepupoBaTh  MOHATHSIMU: cpeaHee  apudMeTHUECKOE,  MeJuaHa,
HanOoJIbIIICe, HAMMEHBIIIEE 3HaUCHHE, pa3MaxX MacCHBa YHCIIOBBIX JaHHBIX.



OmneprpoBaTh NOHATUSMM: CIy4yallHBIA SKCHEPUMEHT (OIBIT) M CiaydailHOe
COOBITHE, 3JIEMEHTAPHOE COOBITHE (IIIEMEHTAPHBIA MCXOJ) CIYyYalHOTO OIBITA;
HaXOJUTh BEPOSATHOCTHU B OIBITAX C PABHOBO3MOXHBIMU CIyYallHBIMU COOBITUSIMH,
HaXOJUTh W CpPAaBHUBATh BEPOSTHOCTH COOBITMM B H3YYEHHBIX CIIyYalHBIX
DKCIIEPUMEHTAX.

Haxoauts u popmynupoBaTh COOBITUS: TIEpeceUeHNE U O0BEANHEHNE JAHHBIX
COOBITUH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO; TIOJb30BATHCS
auarpammamu Jitsiepa U GopMyIioi CI0KEHHs BEPOSITHOCTEH MPHU pELIEHUH 3a1a4.

OmneprpoBaTh MOHATHSAMH: YCJIOBHAsl BEPOSTHOCTb, HE3aBHCUMBIE COOBITHUS;
HaxOJUTh BEPOSATHOCTH C NOMOINBIO MpPaBUjIa YMHOXKEHHMS, C MOMOIIBIO JIepeBa
CJIy4ailHOT'O OIIBITA.

[IpuMeHsATh KOMOMHATOPHOE NPABUIIO YMHOKEHHUS [IPU PEILICHUH 3a]1a4.

OnepupoBaTh NOHATUSAMU: HCHBITAHWE, HE3aBUCHUMBIC WCIBITAHUS, CEPHS
UCIIBITAaHUM, yCHEX W HEey/Jauya; HaxOJUTh BEPOSTHOCTH COOBITUH B CEPHUH
HE3aBUCUMBIX MCIBITAHUNA J0 MEPBOrO yClexa; HaXOAUTh BEPOSTHOCTH COOBITUH B
CEepUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTb  NOHATHUAMM:  CllydallHas  BEJIMYMHA,  PACIPEACIICHHUE
BEPOSITHOCTEW, IMarpaMMa pacIpeiesICHus.

11 KVIACC

CpaBHHBaTh  BEPOSITHOCTH  3HAYEHHM  CIIyYaWHOM  BEJIMYUHBI  TIO
paCIpeNEeIeHUIO WA C IOMOIIBIO THATPAMM.

OnepupoBaTh NOHATUEM MATEMATHUUYECKOTO OKUJIaHMUS; IPUBOJIUTH TPUMEPBHI,
KaK TMPUMEHSIETCS MaTeMaTUYECKOE OXUIAHWE CIIyYallHOM BEJIIMYMHBI HAXOAUTH
MAaTEMATUYECKOE OKUAAHNE M0 TAHHOMY PaCIIPEICIICHUIO.

HmeTh nipeAcTaBiIeHUE O 3aKOHE OOJIBIIINUX YHCEIL.

HNmeTts npeacTaBieHne 0 HOPMAJIbHOM PACIPEIEIICHHH.



TEMATHYECKOE IINTIAHUPOBAHUE «AJITEBPA U HAYAJIA AHAJIU3A»

10 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbBIE
Ne (undposbie)
. HanmeHnoBaHMe pa3jeioB H TeM POrpaMMBbl Beera Kontposbusie | Tpaxtuueckue = 00pasoBaTelbHbIe
r
padoThI padoTbI pecypcbl
MHo)kecTBa pallMOHAJIbHBIX U JEHCTBUTEIbHBIX
1 yuces. PalnionanbHble ypaBHEHUS U 14 1
HEpaBEHCTBa
Oyuknun 1 rpadukn. CTEreHb ¢ MelTbIM
2 IIOKa3aTenemM 6
3 Apudmernueckuit KOpeHb N—0if CTETEeHH. 18 1
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
DopMytbl
4 TpuroHoMmerpun. Tpuronomerpuueckue 22 1
ypaBHEHUS
5) [TocnenoBaTenbHOCTH M NPOIPECCUA 5
[ToBTOpeHme, 06001IeHNE, CCTEeMaTH3aIlUs
6 3HAHUU 3 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
11 KJIIACC
Ne HanMeHOBaHHe Pa3IeI0B H TeM KoanuecTBo yacos DJIEKTPOHHBIE




/
i TPOTPaMMEL KonTpoabubie | IlpakTuuyeckue (ungpposere)
Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcsl
CreneHb C palMOHAIBHBIM I10Ka3aTeNeM.
1 [Toka3zarenbHas ¢yHkuus. ITokasarenbHble 12 1
YpaBHEHMsI U HEpaBEHCTBA
Jlorapudmuueckas GyHKIIHUSA.
2 Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA 12
Tpuronomerpuieckne GyHKIUU U UX
3 rpaduku. Tpuronomerpuyeckie HepaBEeHCTBA 9 1
4 [IpounsBonHas. [IpuMeHeHne NpoON3BOIHOM 24 1
5) WHrerpan u ero npuMeHeHus 9
6 Cucremsl ypaBHeHUI 12 1
7 HatypanbHble 1 1ienpie yrcna 6
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3ALIHS
8 3HAHWI 18 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0

TEMATHYECKOE IINTAHUPOBAHUE «I'EOMETPUS»




10 KJIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (ungposnie)
n/n NporpamMMbl Beero Kontpoasusie | Ipaktuueckme | 00pasoBaTeibHbIe
padoThI padoTshI pecypceel
1 Beenenue B ctepeoMeTpuio 10
[Ipsimble ¥ TIIOCKOCTH B MPOCTPAHCTBE.
2 [TapaniensHOCTh MPSAMBIX U IIOCKOCTEN 12 1
3 [IeprieHIMKYIAPHOCTD NMPSAMBIX U IUNIOCKOCTEN 19
4 Vsl MeXAy NPSMBIMU U IJIOCKOCTSIMU 10 1
5 MHororpanHuKu 11 1
6 O0bEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHHUsI, pACCTOSIHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
11 KJIIACC
KosmuecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHHe pa31e/ioB U TeM (ungposie)
Ne n/n MPOrpaMMbl Beero Kountpoasnbie | IlpakTnyeckue odpa3soBaTe/IbHBIE
padoThI padoTbI pecypchbl
1 Tena Bpamenus 12
2 OO0BEMEI TEN 5} 1
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1




[ToBTOpEHME, 0000IIEHUE, CHCTEMATH3 AL
4 3HAaHUH 7 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0

TEMATHYECKOE IINTAHUPOBAHUE «BEPOATHOCTDb U CTATUCTUKA»

10 KJIACC
KosmmuyecTBo yacos DJIeKTPOHHbIE
Ne o/ HaumeHnoBaHue pasieoB U TeM (un¢posnie)
°n/m
NpPOrpaMMbI B Kontpoabubie | IlpakTuueckue o0pa3oBaTeJbHbIE
cero
padoThI padoThI pecypchbl
1 [IpencraBieHre qTaHHBIX U ONUCATEIbHAS
CTaTHCTUKA 4
CnyuaiiHble OTBITHI U CITydyaifHbIE COOBITHS,
2 OTIBITHI C PABHOBO3MOKHBIMH 3 1
AJIEMEHTaPHBIMU UCXOaMHU
3 Onepanuu Haa COOBITHSMHU, CIOXKEHHE
BEPOATHOCTEMN 3
YcnoBHas BEpOSATHOCTb, IEPEBO CIIYIaliHOTO
4 OTIBITa, (OPMYITa IOJTHON BEPOSITHOCTH U 6
HE3aBUCUMOCTH COOBITHI
5) DneMeHTbl KOMOMHATOPUKH 4
6 Cepuu nocie10BaTeNbHbIX UCTIBITAHUN 3 1
7 CryqaifHble BETMYUHBI M pacIipeIesICHUs 6




8 O060011IeHne U cucTeMaTU3alus 3HAaHUN 5 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2
11 KJIACC
KosmyecTBo yacoB DJIEeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TeM (un¢posere)
Ne n/n NpOorpaMmabl Beero KonTpoabubie | IlpakTuueckue o0pasoBaTejbHbIe
padoThbI padoTbI pecypchbl
MareMaTHueCcKoe OKUIAHUE CITyYaHOM
1 BEJIMYMHBI 4
Jucrnepcus M cTaHAApTHOE OTKIIOHEHUE
2 CIIy4yallHO! BEIUYMHBI 4 1
3 3aKkoH OOJIBIINX YUCET 3 1
HenpepbiBHBIC CTy4YaiiHbIC BETUYHHBI
4 (pacmipenieneHus) 2
5) HopmanbHoe pactipenenenus 2 1
[ToBTOpenue, 06001IEeHNE 1
6 cUCTEeMaTH3aIlHs 3HAHUH 19 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
INOYPOYHOE IINTAHUPOBAHHE
10 KJIACC
Nen/n | Tema ypoka KoumnuecTBo yacos Tlata DJIEeKTPOHHBIE




u3yyeHusi  UUPpoBbIE
KonTpoabubie | IlpakTuueckue y bp
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
MHO)€eCTBO, OIepay Hajl
MHOX€ECTBaMU. JlnarpaMmsl 1 6.09
Ditnepa—Benna
PanmonansHele unciaa. OOBIKHOBEHHBIE U Bu6nmoreka IJOK
JECATUYHBIC IPOOH, TTPOLICHTHI, 1 6.09 lesson.edu.ru
OCCKOHEYHBIC TIEPUOAMYCCKHE IPOOH
Apudmernaeckue onepanuu ¢ Bu6moreka [IOK
paLMOHAILHBIMYU YUCIIAMHU, 1 13.09 lesson.edu.ru
npeoOpa30BaHMsI YUCTIOBBIX BHIPAKECHHI
[Ipumenenue apobeii u NPOLEHTOB IS bubmuorexa [JOK
peLIEeHHS TPUKIIAIHBIX 33/1a4 U3 lesson.edu.ru
Pa3IMYHBIX OTpaciell 3HAaHUW U peaJbHOU 1 13.09
KUA3HU
[Tpumenenue apoGeil ¥ NPOLEHTOB ISt bubnnoreka [JOK
peLIEHNs TPUKIIAIHBIX 3a/1a4 U3 lesson.edu.ru
Pa3IMYHBIX OTpaciel 3HaHUW U peaTbHOU 1 20.09
YKA3HU
JleficTBUTENbHBIC YKCIIa. PalioHaabHEIE U bubmmoreka IIOK
HWppalMOHAIIbHBIC YKCIIa 1 20.09 lesson.edu.ru
bubmuoreka LIOK
ApudmeTrndeckre onepanuu ¢
1 27.09 lesson.edu.ru

HGﬁCTBHTeHBHBIMH qucjiaMu




[TpubnuxEHHbIC BRIYUCIICHUS, TIPaBUIIa

bu6mmoreka IJOK
lesson.edu.ru

8 OKpYTJICHUS, PUKUJIKA U OLIEHKA 27.09
pe3ynbTaTa BhIYUCICHUN
ToxnaecTBa U TOXKAECTBEHHbBIE Bubmiorexa LIOK
9 4.10 lesson.edu.ru
npeoOpa3oBaHUs
bubmuoreka LIOK
10 VYpaBHeHUE, KOPEHb YPABHEHUS 4.10 lesson.edu.ru
bubmuoreka LIOK
11 HepagenctBo, penieHne HepaBeHCTBA 11.10 lesson.edu.ru
Bu6nuoreka IJOK
12 Meroa uHTEpBaJIOB 11.10 lesson.edu.ru
Pemtenue 11enpIx ¥ [poOHOpAIIMOHAIBHBIX bubmorexa HOK
13 . P P 18.10 lesson.edu.ru
YpaBHEHUH U HEPABEHCTB
KonrtponbHas pabota no reme
"MHoOecTBa pallMOHANBHBIX U Bu6miorexa [IOK
14 NENCTBUTENBHBIX Yncel. PaninonansHble 18.10 lesson.edu.ru
YPaBHEHUS U HEPABEHCTB"
OyHKIMS, cIOCOOBI 3aJaHUs PYHKIIMH bubmorexa LIOK
15 ’ ' 25.10 lesson.edu.ru
B3aumuo obpatHbie pyHKIMN
I'paduk pyakmuu. O6macTs onpeneneHus bubmunorexa [JOK
U MHOKECTBO 3HaueHui QpyHkiuu. Hymn lesson.edu.ru
16 25.10

¢ynkuuu. [IpomexyTku
3HAKOIOCTOSIHCTBA




bu6mmoreka IJOK

17 Yérable 1 HeUETHBIC (PYHKIIUU 8.11 lesson.edu.ru
CrteneHsb ¢ 1eNIbIM ITOKa3aTeNIeM. bubmuoreka ITOK
18 CrangaprHas ¢hopMa 3arucu 8.11 lesson.edu.ru
JNIEUCTBUTEIILHOI'O YHCIIa
Hcnonp3oBanue noaxosien popmbl bu6mmoteka LIOK
3aIUCH JSHUCTBUTEIBHBIX YHCEN JIJIS lesson.edu.ru
19 pelIeHns MPaKTUYECKUX 3a7a4 U 1511
IIPEICTaBICHUS] TaHHBIX
Crenennast pyHKIUS C HATYPAIbHBIM U Bubmmnorexa [IOK
20 1eJIbIM TToKazaTeneM. E€ cBoiicTBa u 15.11 lesson.edu.ru
rpauk
ApudpmeTnueckuii KOpeHb HaTypaibHOU bubmorexa LIOK
21 22.11 lesson.edu.ru
CTETEeHU
29 ApudpmeTrueckuii KOpeHb HaTypaibHOU
CTEIIECHU 22,11
. bubnuoreka [IOK
CgoiicTBa apuPMETHIECKOTO KOPHS
23 . 29.11 lesson.edu.ru
HaTypaJIbHOM CTENEeHU
24 CBoiicTBa apu(pMeTHYECKOTO KOPHS
HaTypaJbHOU CTENEHU 29.11
25 CgoiicTBa apuPMETHIECKOTO KOPHS
HaTypaJIbHOM CTENEHU 6.12
. bubmunoreka IIOK
JleiicTBusl ¢ apuMETUUECKUMU KOPHIMHU
26 6.12 lesson.edu.ru

N—O0i1 cTereHn




JleiicTBus ¢ apuMEeTHUESCKUMHU KOPHSIMU

21 N—oi1 cTeneHun 13.12
28 JleticTBus ¢ apu(METHUECKUMHU KOPHIMHU
N—0i1 CTeNeHU 13.12
5 JeiicTBus ¢ apuMeTHUECKUMHU KOPHAMU
9 N—oil cTeneHun 20.12
JleiicTBust ¢ apu)METUUECKUMU KOPHIMH
30 N—oil cTeneHun 20.12
Pelrenue nppaliMoHanbHBIX YpaBHEHUN U bubmaorexa LOK
31 P 27.12 lesson.edu.ru
HEPaBEHCTB
32 Pemenne nppanoHalbHBIX ypaBHEHUN U
HEPABEHCTB 27.12
3 Pemenne nppanoHaNbHBIX YPABHEHUN U
3 HEPaBEHCTB 10.01
3 Pemenne nppanoHaNbHBIX YPABHEHUN U
4 HEPABEHCTB 10.01
3 Pemrenne nppanoHanbHBIX YPAaBHEHUN U
5 HEPaBEHCTB 17.01
Bu6nuoreka IJOK
36 CaoticTBa U rpad UK KOPHSI N-OW CTCTICHH 17.01 lesson.edu.ru
37 CoiicTBa u rpaduk KopHs N-0if cTeneHu 24.01




KonTponbhas pabora no teme

"ApudmeTrndeckuit KOpeHb N—0il CTETIICHH.

38 WppatnmonanbHble ypaBHEHUS U 24.01
HepaBeHCTBA"
CuHyc, KOCUHYC U TaHT€HC YHUCIIOBOTO Bubmiorexa LIOK
39 e Y 31.01 lesson.edu.ru
aprymeHra
Cunyc, KOCUHYC ¥ TAHT€HC YUCJIOBOTO bubmaorexa [IOK
40 Ye, Y 31.01 lesson.edu.ru
aprymeHra
ApKCUHYC, apKKOCHHYC U apKTaHT€HC brubmmorexa LIOK
41 P e ap Y P 7.02 lesson.edu.ru
YHCIIOBOTO apryMeHTa
ApKCHHYC, apKKOCUHYC U apKTaHTEHC
42 YHUCIOBOTO apryMeHTa 7:02
Tpuronomerpuueckast OKpy>KHOCTb, bubnnoreka [JOK
43 onpeelIeHue TPUTOHOMETPUUYECKHUX 14.02 lesson.edu.ru
(GyHKIUI YMCIOBOTO apryMeHTa
TpuronomeTpuueckasi OKpy HOCTb,
44 onpeJieJIeHue TPUTOHOMETPUUECKHUX 14.02
(YHKIUI YMCIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUYECKUE bubmaorexa HOK
45 p p 21.02 lesson.edu.ru
(bopMmyIbI
OCHOBHBIE TPUTOHOMETPUUYECKHE
46 21.02
hopmyIbI
OCHOBHBIE TPUTOHOMETPUUYECKHE
47 28.02

(bopmyIbl




OcCHOBHEBIE TPUTOHOMECTPHUYECCKUEC

48 DOpMYIIBI 28.02
[IpeoOpa3oBaHne TPUTOHOMETPHYECKUX bubmmorexa HOK
49 . P 6.03 lesson.edu.ru
BBIpOKCHU I
[IpeoOpa3oBaHne TPUTOHOMETPHUECKUX
50 BBIPAYKEHU I 6.03
[IpeoOpa3oBaHne TPUTOHOMETPHUCCKUX
51 o 13.03
BBIpQKCHU I
[Ipeobpa3oBaHre TPUTOHOMETPHUECKUX
52 o 13.03
BBIPAXKCHUU
[TpeobOpazoBaHre TPUTOHOMETPUUECKUX
53 " 27.03
BBIPAXKCHUU
Pemenne TpuroHoMeTpuuecKux bubmorexa IOK
54 vp p 27.03 lesson.edu.ru
ypaBHEHUN
Pemrenne TpuroHoMeTpu4eCKuX
55 o 3.04
YpaBHEHUU
Pemrenne TpuroHoMeTpudecKux
56 o 3.04
YpaBHEHUHU
Pemrenne TpuroHoMeTpudecKux
57 o 10.04
YpaBHEHUHU
Pemenne TpuroHoMeTpuuecKux
58 o 10.04
YpaBHEHHUU
PemreHne TpUroHOMETpUYECKUX
59 17.04

YpaBHEHUH




60

KontponbHas padota o teme "dopmyiibr
TPUTOHOMETPHH.
TpuronomeTpuieckue ypaBHeHU"

17.04

61

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aaHus
IIOCJICAOBATEIILHOCTECH. MOHOTOHHEIS
IIOCJICIOBATEIIbHOCTH

24.04

bubmuoreka LIOK
lesson.edu.ru

62

ApudmeTrnueckas U reoMeTpudIecKas
nporpeccuu. Vcnonb3oBaHue Nporpeccuu
JUIS peIlieHus] peaabHBIX 3a7a4
MIPUKJIAIHOTO XapaKTepa

24.04

bubmuoreka LIOK
lesson.edu.ru

63

beckoneuHo yObIBaroIIas
reoMmeTpuydeckas mporpeccust. Cymma
0ecKOHeuHO yObIBaroLIeH
T€OMETPUYECKON MPOTPECCUH

8.05

Bu6nmoreka IJOK
lesson.edu.ru

64

CDOpMy.TIa CJIOKHBIX IPOLICHTOB

8.05

bubmoreka IIOK
lesson.edu.ru

65

CDOpMy.TIa CJIOKHBIX IPOLICHTOB

15.05

66

O0o001enue, cucTeMaTH3alusA 3HaHUH 3a
Kypc aiareopbl 1 HayaJl MaTeMaTHYeCKOT0
ananm3a 10 kmacca

15.05

67

Hrorosas KOHTPOJIbHAsA pa60Ta

22.05

68

O0001enue, cucTeMaTH3alds 3HaHUH 3a
Kypc aireOpbl 1 Haval MaTeMaTHIEeCKOTO
a"anu3a 10 kiacca

22.05

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68




11 KJIACC

Kosun4yecTBo yacos JJIeKTPOHHBIE
Ne T Jlata uudgposbie
iy €Ma ypoxa Beero Konrpouabnsie | IIpakrnuyeckue w3yuenusi | 00pasoBaTelbHbIe
padoThI padoThI pecypcesl
1 Crenenb ¢ palldOHATBHBIM ITOKa3aTeIeM 1
2 CBolicTBa CTENEHU 1
3 [IpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX 1
palMoHaIbHbIE CTENECHH
4 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
paloHaIbHBIE CTENICHH
. IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
paloHaIbHbIE CTENEHU
6 [TokazaTenbHble ypaBHEHUS U HEPABEHCTBA 1
7 IlokazarenbHble ypaBHEHUS M HEPABEHCTBA 1
8 IlokazarenbHble ypaBHEHUS M HEPABEHCTBA 1
9 IlokazarenbHble ypaBHEHUS M HEPABEHCTBA 1
10 [TokazaTenbHble YypaBHEHUS U HEPABEHCTBA 1
1 [TokazarenbHast pyHKIMS, €€ CBOWCTBA U N
rpaduk
KonTponbnas pabora no teme "CreneHs ¢
paloOHaIbHBIM IOKA3aTENIEM.
12 1 1

[TokazarenbHas pynkuus. [lokasarenbHble
YpaBHEHUs U HEpaBeHCTBA"




13

Jlorapudm yucna

14 JlecATUYHBIE U HATypaJIbHBIE JTOTapH (MBI

15 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
JorapudMbl

16 [Ipeo6pa3oBanue BbIpaxeHH, copepKaLUX
J0rapupMbl

17 [Ipeo6pa3oBanue BbIpaxxeHU, CopepKaLIUX
J0TapupMbl

18 [TpeoOpa3oBanue BbIpaKEeHUH, COAEPIKAILINX
JorapudMbl

19 Jlorapudmuueckre ypaBHEHUs U
HEPaBEHCTBA

20 Jlorapudmuueckre ypaBHEeHUs U
HEPaBEHCTBA

’1 Jlorapugmuueckue ypaBHEHUs U
HEpaBEHCTBa

2 Jlorapudmuueckue ypaBHEeHUS U
HEpaBEHCTBA

23 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U
rpaduk

24 Jlorapugmuueckas pyHKIuUs, €€ CBOHCTBA U
rpadux

- Tpuronomerpudeckue GyHKINU, UX

CBOMCTBA U rpauKH




Tpuronomerpudeckue GyHKINHU, UX

26 CBOWCTBA U TpapuKu
Tpuronomerpudeckue GyHKINHU, UX

21 CBOWCTBA U TpapuKu

28 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpapuKu

2 [TprMepbl TPUrOHOMETPUUECKUX HEPABEHCTB
[IpumMepsbl TPUTOHOMETPHUUECKUX HEPABEHCTB

30

31 [TprMepbl TPUTOHOMETPHUECKUX HEPABEHCTB

3 [TpumMeps! TPUTOHOMETPHUECKUX HEPABEHCTB
KonTposnbHas padbora no teme
"Jlorapudmuueckast pyHKIuUS.
Jlorapudmuueckre ypaBHEHUS U

33 HepaBeHCTBA. TpuroHOMeTpuvecKne
GYHKIINY U UX
rpadukn. TpuroHoMeTpu4ecKre
HepaBeHCTBA"

34 HemnpepbiBable QyHKITHH
MeToa HHTEepBAIOB JJIs pEIICHUS

35 HEPaBEHCTB

" MeToa HHTEpBAIOB JJIsl pEIICHUS

HEPABEHCTB




37

[IpousBoanas pyHKIUU

38 [TpounsBogHas GyHKIUH

39 I'eomerpuueckuii u HpU3NIECKHUNA CMBICI
MIPOU3BOAHON

10 ['eomerpuyeckuii U GU3NIECKUNA CMBICIT
MIPOU3BOIHOMN

41 [TpousBoHBIE JIEMEHTAPHBIX (PYHKINN

42 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIA

" [IpousBoHas CyMMbl, IPOU3BEACHMUS,
94acTHOTO (DYHKIIMA

a1 [TponsBogHast CyMMBI, TPOU3BENEHNUS,
Y4acTHOTO (PYHKIIMH

45 [IpousBonHas cyMMbl, TPOU3BEACHMUS,
YacTHOTO (QyHKIUH
[IpumeHneHne Mponu3BOIHON K HCCIIEI0BAHUIO

46 (GyHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBbI
IIpuMeHeHne Npou3BOIHON K

47 UCCJIEIOBAaHHUIO (PYHKIIMI HAa MOHOTOHHOCTb U
JKCTPEMYMBI
IIpuMeHeHne npon3BOIHON K

48 UCCJIEIOBaHUIO (PYHKIIMI Ha MOHOTOHHOCTb U

3KCTPEMYMBI




[IpuMeHeHne Npou3BOIHON K

49 UCCIIEI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTb U
9KCTPEMYMBI

50 Haxoxxnenue HauOoJbIIero 1 HAMMEHBLIETO
3Ha4YeHUs QYHKLUU Ha OTpE3Ke

£1 Haxoxxnenne HanOoIbIIEero 1 HANMEHBIIETO
3HaYeHHs (YHKIIMU Ha OTPE3KE

- Haxoxxnenrne HanOobIero 1 HAMMEHBIIETO
3HaYeHHs (YHKIUU Ha OTPE3KE

- HaxoxneHne HauOoJbIIero 1 HaMMEHBLIETO
3Ha4YeHUs (QYHKIHUU Ha OTpE3Ke

” Haxoxxnenrne HanOoIbIIero 1 HANMEHBIIETO
3Ha4YeHHs (YHKIIMU Ha OTPE3Ke
Haxosxnenne HauOoJbIIero 1 HAaMMEHBIIETO

55 3Ha4YeHUs (QYHKIUU Ha OTpE3Ke
[TpuMeHeHHnEe TPOU3BOTHOMN JJIST HAXOXKAEHUS
HAWJTYYIlIero pelieHus B MPUKIaJHBIX

56 3ajaydax, AJIs ONpeIeIeHUs] CKOPOCTH
npoiiecca, 3aJJaHHOro (OpMYIIOi UK
rpadpukom

- KonTtponbHas pabora o Teme

"IIponsBoaHas. [Ipumenenne mponsBogHON"
58 IlepBooOpasnas. Tabnuia nepBooOpa3HbIX
59 [TepBooOpaznas. Tabnuia nepBooOpa3HbBIX




WHTerpai, reoMeTpudeckuii U pu3ndecKuii

60 CMBICJI MHTETpaja

61 WHuTerpai, reoMeTpudeckuii U pu3ndecKuii
CMBICJT MHTETpaja

6 WHuTerpai, reoMeTpudeckuii U pu3ndecKuii
CMBICJT MHTETpaja

63 Brruncnenue wHTErpana mo Gopmyie
Herorona—1Jleiibanma

64 Brrurcnenue waTErpana no Gopmyie
Herorona—JleiiOnuna

- Boruncnenue unrerpana no gopmye
Herorona—JleiiOnuna

66 Brruucnenue nnrerpana no gpopmyie
Hrrorona—Jleiiouuma

67 CucreMbl TUHEHHBIX YpaBHEHHM

68 CucTteMbl TUHEHHBIX YpaBHEHUH

69 Pemenue npuknaaHbIX 3a1a4 ¢ TOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

20 Pemenne mpukiagHeIX 3a7ady ¢ MOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
CucreMbl ¥ COBOKYITHOCTH LIETIBIX,
palMOHATIbHBIX, UPPALIMOHAIIBHBIX,

71

MOKa3aTeNbHbIX, JOrapuMUUECKUX
ypaBHEHUH U HEPABEHCTB




72

CucreMbl ¥ COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
NOKa3aTeIbHbIX, JIOTapU(HMUIECKUX
YPAaBHEHUI U HEPABEHCTB

73

CucTembl 1 COBOKYITHOCTH 1IEJIBIX,
palLMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKA3aTeIbHBIX, JOrapu(MHUECKUX
YpaBHEHUH U HEPABEHCTB

74

CucTtemMbl 1 COBOKYITHOCTH IIEJIBIX,
palMOHANIBHBIX, UPPALUOHAIBHBIX,
MOKA3aTeIbHBIX, JOrapu(PMHIECKUX
YpaBHEHUM U HEPABEHCTB

75

Hcnonb3oBanue rpadukoB GyHKUUN A7
pEILlIeHUs] ypaBHEHUI U CUCTEM

76

Hcnonb3oBanue rpadukoB GyHKIUN A7
pEILIEHUs] ypaBHEHUIN U CUCTEM

77

IIpuMeHeHne ypaBHEHUH, CUCTEM U
HEPaBEHCTB K PEILIECHUI0 MATEMaTHYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX oOnacTeit
HAyKU U PEAIbHOU KU3HU

78

KonTtponbHas padora no Teme "UnTerpan u

ero npuMmeneHus. Cuctemsl ypaBHeHUI"

79

HarypanbHble u 1enble yncna B 3aa4ax U3
pEaTbHOM KU3HU

80

HatypanbHble u 1iesble yncia B 3a7a4ax u3
peaTbHOM KU3HU




HaTypaJ'IBHBIe U LCJIbIC YHCIIa B 3aJa4ax U3

81 peaabHON KU3HU

82 [Tpu3HaKy AETUMOCTH LEBIX YUCEI

83 [Ipu3HaKK JETUMOCTH LIEBIX YHCE

84 [Ipu3Haku JeTUMOCTH LEIBIX YHCEI

g5 [ToBTOpEHHE, 0000IIEHUE, CUCTEMATH3 AL
3HAHUU. YpaBHEHUS

85 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HaHUU. YpaBHEHUS

87 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HaHUU. YpaBHEHUS

a8 [ToBTOpenue, 0600IIEHNEe, CUCTEMATU3AIIHS
3HAaHUHU. YpaBHEHUS

89 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS
3HAaHUHU. YpaBHEHUS

90 [ToBTOpeHue, 060061IeHNE, CUCTEMAaTH3AIUS
3HAaHUU. YpaBHEHUS

o1 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui. HepaBeHcTBa

9 [ToBTOpEeHme, 0600IIEHNE, CUCTEMATH3AIIH
3HaHuil. HepaBeHcTBa

93 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AIUS

3HaHui. HepaBeHcTBa




[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL

94 3HaHuil. HepaBeHnctBa 1
[ToBTOpeHME, 06001IIeHNE, CHCTEMAaTH3aIUs

95 3HaHul. CucTembl ypaBHEHUN 1
[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL

96 3HaHui. CUCTeMBbl YpaBHEHUI 1
[ToBTOpeHME, 00001IEHNE, CHCTEMATH3 AU

97 3HaHuil. OyHKIMN 1
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL

98 3HaHuil. OyHKIMN 1

99 HroroBast KOHTpOJIbHASA paboTa 1

100 HroroBast KOHTpOJIbHASA paboTa 1
O0001enue, cucTeMaTH3allks 3HaHUH 3a

101 Kypc aiare0pbl ¥ HayaJl MaTeMaTHYeCKOTO 1
a"Hammza 10-11 kmaccoB
O0001enue, cucTeMaTH3allMs 3HaHUH 3a

102 Kypc aiare0pbl ¥ HayaJl MaTeMaTHYeCKOTO 1
a"Hammza 10-11 kimaccoB

OBIIEE KOJIMYECTBO YACOB I10 5
[IPOrPAMME 10

IHHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne ni/m Tema ypoka

KoanuyecTBo 4acoB

Jdara

DJICKTPOHHBIE




u3y4eHusi | HU(pPOBHIE
Kontposbubie | IlpakTuueckue ¥ bp
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsimMasi, I0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n3o0paxkeHUs HA PUCYHKAX: 1 1.09
M300paxKeHUsl MJI0OCKOCTEH, MapaljieIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
butnuoreka LIOK

[lonsTHA: IepecekaronIecs MI0CKOCTH, 1 1.0 lesson.edu.ru
NepeceKaroIrecs npsmasi U II0CKOCTh '
[TonsiTHs: mepecekaronecs MIOCKOCTH, L

15.
NIEPECEKAIOIINECS IPsIMasi U IJIOCKOCTh >.09
3HAKOMCTBO C MHOTOI'paHHUKAMH, bubnnorexa [JOK
n300pakeHHe MHOTOTPaHHUKOB Ha 1 15.09 lesson.edu.ru
PUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKaX
Hauanpubie cBeienns o kyoe u nupamuse, bubmmoreka [IOK
uxX pa3BEPTKU U Mojenu. CeueHus 1 22.09 lesson.edu.ru
MHOTOTPaHHUKOB
HauanpHble cBeieHUS 0 KyOe U mupaMu/ie, bubmuorexa [JOK
WX pa3BEPTKU U Mojienu. CedeHus 1 22.09 lesson.edu.ru
MHOTOTPaHHUKOB
IToHsTHE 00 AKCHOMATHYECKOM 1 29.09 bubmmoreka ITOK

MOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH H CIICJCTBHS U3 HUX

lesson.edu.ru




IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU
CTEPCOMETPHHN: aKCUOMBI CTCPEOMECTPUU U
CJIICACTBHA U3 HUX

29.09

[Tonatne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

6.10

10

[TonaTne 06 aKCHOMAaTUYECKOM MTOCTPOSHUH
CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX

6.10

11

Bzaumuoe PpaCIIOJIOKCHUC IIPAMBIX B
IMPOCTPAHCTBE: MCPCCCKAOIIHECCA,
mapaJuiCJIbHbIC U CKPCIINBAIOIIUCCS
IIpsAMBbIC

13.10

bubnmnoreka IJOK
lesson.edu.ru

12

[TapamienbHOCTh NPSMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE: MMAPAJUICIBHBIE IIPSIMBIE B
IIPOCTPAHCTBE; NMAPATUIEIBHOCTD TPEX
MPSIMBIX

13.10

bubmmoreka [IOK
lesson.edu.ru

13

HapaJ'IJ'IGJ'IBHOCTB MMPAMBIX U IUIOCKOCTEH B
MMPOCTPAHCTBE: HapaJ'IJ'ICJIBHOCTB HpﬂMOfI )51
IIJIOCKOCTH

20.10

14

Vel ¢ COHaAITpaBJICHHBIMU CTOPOHAMU

20.10

bu6nmoreka IJOK
lesson.edu.ru

15

VYros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE

27.10

bu6nmoreka IJOK
lesson.edu.ru

16

Yros Mexay NpsIMBIMU B IIPOCTPAHCTBE

27.10




[TapanienbHOCTh MIIOCKOCTEM:

bubmmoreka [JOK

10.11
17 napajie/ibHbIC TNIOCKOCTH 0 lesson.edu.ru
bubmuoreka [IOK
18 CBolicTBa napauiesIbHBIX IIOCKOCTEM 10.11 lesson.edu.ru
[Ipocreiitmme npocTpaHCTBEHHBIE (PUTYPHI bubnunoreka LJOK
19 HAa TUIOCKOCTH: TE€TPa’p, KyO, 17.11 lesson.edu.ru
napajuiejaenunes
20 [TocTpoenue ceueHuit 17.11
21 [TocTpoenue ceueHuit 24.11
KoHntpoinbnas padora o teme "[Ipsmbie u
22 IIJIOCKOCTH B IIPOCTPAHCTBE. 24.11
[TapamienpHOCTD NPSAMBIX U IIOCKOCTEN"
[IepnieHAMKYIAPHOCTH NPAMON U bubmmnoreka [JOK
23 IUIOCKOCTH: MEPIEHAUKYIISIPHBIE PSMBIE B 1.12 lesson.edu.ru
IIPOCTPAHCTBE
5 [IpsimbIe napasiesibHbIe bubmmnoreka [JOK
4 NEePIEeHIUKYIISIPHBIE K IIOCKOCTH 1.12 lesson.edu.ru
25 [Ipsimble napajulesIbHbIE
NEPIEHUKYIISPHBIE K IIIIOCKOCTH 8.12
[Ipu3Hak nepneHANKyIIPHOCTH IPSIMON U bubmmorexa [JOK
26 IUIOCKOCTH 8.12 lesson.edu.ru
[Ipu3Hak nepneHuKyISIPHOCTH NPSIMON U
27 15.12
IJIOCKOCTH
28 Teopema o mpsiMON EPIECHANKYISIPHON , bubanoreka [JOK
15.1

IIJIOCKOCTH

lesson.edu.ru




29

TeopeMa 0 psIMOM ITEPIIEHAUKYIIIPHOU

IIJIOCKOCTH

22.12

30

Teopema o mpsiMON NEPIEHANKYISIPHON

IIJIOCKOCTHU

22.12

31

[leprieHauKYNISAp U HAKIOHHBIE:
paccTosiHUE OT TOYKHU J0 TIOCKOCTH,
paccTosiHuE OT MPSIMOM 10 TIOCKOCTH

12.01

bubnmmoreka [JOK
lesson.edu.ru

32

[leprieHAUKYNSAp U HAKIOHHBIE:
paccTosiHUE OT TOUKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIIOCKOCTH

12.01

33

[IepnieHauKyIsp U HAKIIOHHBIE!
paccTosiHue OT TOYKHU J0 INTIOCKOCTH,
paccTosiHue OT NMPSMOM J0 MIIOCKOCTH

19.01

34

[IepnieHauKyIsp U HAKIOHHBIE!
pPacCTOSIHUE OT TOYKH J0 IIJIOCKOCTH,
pacCTosIHUE OT MPSAMOM A0 MIOCKOCTH

19.01

35

VYTIIBI B IPOCTPAHCTBE: YIOId MEXKAY
MPSAMOM M INIOCKOCTBIO

26.01

bubmmoreka [IOK
lesson.edu.ru

36

JIByrpaHHBIN yroJI, TMHEHHBIN yroi
JIBYTPaHHOI'O yTIJla

26.01

bu6nmoreka IJOK
lesson.edu.ru

37

JIByrpaHHBIN yroJl, TMHEHHBIN Yrojl
JBYTPAHHOI'O yIJla

2.02

38

[lepnieHUKYASIPHOCTD MIIOCKOCTEH:
HNpHU3HAK HEPIEHIUKYIAPHOCTH IBYX
IJIOCKOCTEN

2.02

butmmoreka [IOK
lesson.edu.ru




39

[leprieHANMKYASIPHOCTD IJIOCKOCTEI:
MPU3HAK NEPIEHIUKYISIPHOCTH ABYX

9.02

IJIOCKOCTEN

40

[leprieHANKYASIPHOCTD IJIOCKOCTEI:
MPU3HAK NEPICHIUKYISIPHOCTH ABYX
IJIOCKOCTEN

9.02

41

Teopema 0 TpEX nMEepHEeHAUKYIIPAX

16.02

butnuorexa LIOK
lesson.edu.ru

42

Teopema 0 TpEX nEepHEeHAUKYIIIPAx

16.02

43

Teopema o Tp€x nmepneHaUKYISIpax

23.03

44

KonTponbHnas pabora no temam
"TleprieHIUKYISIPHOCTD MPSIMBIX U
wiockocTe" u "Yribel MexAy OpSMBbIMU U
IUIOCKOCTSIMU"

23.03

45

[TonsTue MHOT'OrpaHHHUKAa, OCHOBHBIC
9JICMCHTBI MHOT'OT'PAHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTOTPaHHHUKH,; pasBépTKa
MHOI'OrpaHHHUKa

1.03

butmmoreka [IOK
lesson.edu.ru

46

[Ipusma: n-yronpHas mpu3Ma; rpaHu v
OCHOBAHMUS IPU3MBI; IPsIMast U HAKJIOHHAsS
npu3Mbl; OOKOBas U MOJIHAS TTOBEPXHOCTh
PU3MBI

1.03

butmmoreka [IOK
lesson.edu.ru

47

[Tapannenenunen, mpsaMOyroJbHbIN
napasulesIenuIle]l U €ro CBOMCTBa

8.03

butmmoreka [IOK
lesson.edu.ru




48

[Tupamuna: N-yroipHas nupamuia, rpaHy u
OCHOBaHUE MUPaMUJIbl; OOKOBAs U MOJIHAS
MOBEPXHOCTh MUPAMU/IBL; TPABUIIbHAS U
yceu€HHasi TUpaMuIa

8.03

bubmmoreka [JOK
lesson.edu.ru

49

[IpaBuITbHBIC MHOTOTPAHHHUKH: TIOHSTHE
HPaBHIBHOTO MHOTOTPAHHUKA; TIPaBUIIbHAS
HpU3Ma U IPaBUIbHAS THPAMH/IA;
[paBWIbHAas TPEYTOJIbHAs IUPAMUIA U
NPaBUIBHBIN TETPadAp; KyO

15.03

bubnmmoreka [JOK
lesson.edu.ru

50

[IpencrasieHne o NpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, TOJACKAIP U
UKOCAdIP.

15.03

bubnmnoreka IJOK
lesson.edu.ru

51

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPUS
OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, INJIOCKOCTH.
OJIEMEHTHI CUMMCTpPUH B ITUpaMUiax,
MnapajjiejicnmIie 1ax, rmpaBUJIbHBIX
MHOT'OI'paHHUKAaxX

29.03

52

Brrunciaenue 31€eMEHTOB MHOTOT PAHHUKOB!

pé06pa, TuaroHau, yribl

29.03

53

[Tnomaas 60KOBOI MOBEPXHOCTH H ITOJTHOM
MMOBEPXHOCTHU MPSMOI TPU3MBI, TUTIOIIA/Tb
OCHOBaHUM, TeopemMa 0 OOKOBOM
MOBEPXHOCTH MIPSIMOU MPU3MBI

5.04

bu6nmoreka IJOK
lesson.edu.ru




[Tnomans 60KOBOI MOBEPXHOCTH U
IMMOBCPXHOCTHU HpaBI/IHBHOI\/JI nupamMubl,

54 TeopeMa O TUIOIIAI OOKOBOM MOBEPXHOCTH 5.04
YCEUEHHOU MUPaMUIbI
KonTtponsnast pabora o Teme
55 "M " 12.04
HOTOTPaHHUKHU
56 n 6 o6 butmmoreka [IOK
OHATHE 00 00BEME 12.04 lesson.edu.ru
57 065 bubnmnoreka IJOK
'bEM ITUPAMMUIBI 19.04 lesson.edu.ru
58 O0BEM upamMu b1 19.04
59 O0BEM mupamMuIbI 26.04
60 O0BEM TUpaMUIBI 26.04
61 OBLE bu6imoreka [IOK
'bEM IIPU3MBI 3.05 lesson.edu.ru
62 O0BEM npU3MBbI 3.05
63 OO0BEM TTPU3MBI 10.05
KonTtponbHas padora no Teme "O0bEMBI
64 " 10.05
MHOTOTPaHHUKOB
[ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AITHS
65 3HaHui. [loctpoeHue ceueHuii B 17.05

MHOTI'OI'paHHUKE




66

[ToBTOpEeHUE, 0600IICHNE CHCTEeMATHU3AIIHS
3HaHUU. BBIYKCIIEHHE PACCTOSIHUI: MEXKIY
JBYMsI TOUKaMH, OT TOYKH /10 IPSMOH, OT
TOYKH JI0 TJIOCKOCTHU, MEXKTY
CKPEIIMBAIOIIUMUCS IPSIMBIMU

17.05

67

Wrorosas KoHTpOJbHAS paboTa

24.05

68

IToBTOpenue, 06000mEeHNE CUCTEMAaTH3 AL
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY
CKPELIMBAIOIIMMHUCS IPSIMBIMU, MEKIY
IIPSIMOM U INIOCKOCTBIO, IBYTPAHHBIX

24.05

YTJIOB, YIJTIOB MCXKAY IJIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68 5

11 KJIACC

Ne i/

Tema ypoka

KoaunuecTBo yacoB

KouTtpoJbHbie

Bcero
padoThl

IIpakTHYeckue
padoTbl

JlaTa
U3YUYCHUS

DJIeKTPOHHbIE
uupposeie
oOpa3oBaTe/ibHbIEC

pecypchl

Cdepa u map: eHTp, paanyc, AuameTp;
TUTONIAJTb TTIOBEPXHOCTH CEpPhI

B3aumnoe pacnionoxenue chepsl u
IJIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe;
1016 Chepsl




N300paxenue cdepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

HI/IJII/IHI[pI/I‘-IeCKaﬂ IIOBCPXHOCTD,
00pa3yromue HUJINHIPUIECKOM
MMOBEPXHOCTHU, OCh I_II/IJIPIH,IIpI/I‘{eCKOﬁ
IIOBEPXHOCTH

Hununaap: ocHoBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yrolas U OCh; IIIOIAlb
OOKOBOM M IMOJTHOM MMOBEPXHOCTH

N3obpakenne NMIMHAPA HA TUIOCKOCTH.
Pa3Béprka nununapa. CedeHus HUIMHIPA
(TJIOCKOCTHI0, MapauIeIbHON WUITH
NEePIEeHIUKYIIPHON OCH LIMIMHAPA)

Konnueckas moBepxHOCTh, 00pasyroiiye
KOHUYECKOW MOBEPXHOCTH, OCh U BEpPIINHA
KOHUYECKOU TOBEPXHOCTHU

KoHyc: ocHOBaHMe 1 BepinHa, 00pa3yromas
1 OCh; IJIOIAAL OOKOBOM M ITOJHOMN
MIOBEPXHOCTH

VYceu€HHbII KOHYC: 00pa3yrolue 1 BhICOTA,
OCHOBaHHUS 1 OOKOBas IMOBEPXHOCTH

10

N3o6pakenue KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHnusi KoHyca
(MII0CKOCTHI0, MapajIeIbHOM OCHOBAHUIO, U
MJIOCKOCTBIO, MPOXO/ASIEH uepe3 BEpIINHY)




KomM0Ounaus ten BpaieHus u

1 MHOTOTPaHHUKOB
MHororpaHHHK, OMUCAaHHBIN OKOJIO chephl;

12 cdepa, BliMCcaHHAs B MHOTOTPAHHUK UITU B
TEJO BpallleHus

" [Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA
00BEMOB TeN

14 O06BEM IuIMHApa, KOHYCa

15 O06béM 1mapa u mIomaab chepol
[TomoGHBIE TENa B IPOCTPAHCTRE.

16 COOTHOIICHUS MEX/Ty TUIOIIASTMHU
MOBEPXHOCTEH, 00bEMaMHU MTOI00HBIX TEN

17 KonTponbnas pabora o temam "Tena
BpamieHus" u "O0bembl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnoxeHre ¥ BEIMUTAHUE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
PasnosxeHne BEKTOpa 110 TPEM

21 HEKOMILTaHApHBIM BeKkTopaM. [IpaBuio

napajjejienmicaa

22

Pemenne 3ana4, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IEUCTBUI C BEKTOPaAMH




23

[IpssMoyrosibHast CUCTEMA KOOPJIMHAT B
npoctpancTBe. KoopauHaTel BeKTOpa.
[Ipocreiiiue 3a7a4u B KOOpJAUHATAX

24

VYron mexay Bekropamu. CKainsipHOe
MIPOU3BE/IEHNE BEKTOPOB

25

Brruncnenue yrioB Mex1y NPSIMbIMU U
MJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOJ ITPU
peLIEeHNN TEOMETPUYECKUX 3a1a4

27

KoHnTtposbHas padota mo teme "BekTopsr u
KOOPJMHATHI B MpOCTpaHCcTBE"

28

IToBTOpEHME, 0000IICHUE 1
cucremaTrusanus 3HaHui. OCHOBHBIE
¢burypsl, GpaxTsl, TEOpEMBbI Kypca
IUTAHUMETPHUH

29

[ToBTOpenue, o6odIIeHNE U
cucremaru3anus 3HaHui. OCHOBHBIE
¢burypsl, GpaxTsl, TEOpEMBbI Kypca
IUTAHUMETPHUH

30

[ToBTOpenme, 0600IIEHNE 1
cucTeMaTu3aInys 3HaHuH. 3a1aun
MJIAHUMETPUHU U METOJIbI UX PEIICHUS

31

[ToBTOpeHnue, 06001IEeHNE U
cUcTeMaTH3allus 3HaHUH. 3a7aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI




[ToBTOpEHHE, 0000IICHUE 1
cucremaTusanus 3Hanuii. OCHOBHbIE
32 burypsl, pakTbl, TEOPEMBI Kypca 1
CTEpEeOMETpUHU
33 HroroBast kKoHTpoIbHAs paboTa 1 1
[ToBTOpEHME, 0000IIICHUE 1
34 crucTeMaTu3alurs 3HaHUI 1
OBIIEE KOJIMYECTBO YACOB I10
TIPOrPAMME 34 3 0
IHOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
KoumnuectBo yacos DJIEeKTPOHHBIE
Jlata uupposeie
Nen/n Tema ypoxa Beero Konrposbupie | IIpakTuyeckue | ysyyenus oOpa3oBaTesbHbIE
padoThI padoThI pecypcel
bubmuoreka IIOK
1 [TpencraBieHne JaHHBIX C TTOMOIIIBIO 1 5 09 lesson.edu.ru
TaOJIHI] ¥ TUarpaMm
2 Cpennee apudmeTnyeckoe, MearuaHa, 1 12.09 bubmuoreka [JOK

HanOOJIbIIIeE ¥ HAUMEHBIIIEE 3HAUCHUS,
pa3max, AUCIepPCHs, CTAaHIapTHOES
OTKJIOHCHHUE YUCIIOBBIX HAOOPOB

lesson.edu.ru




Cpennee apudmernyeckoe, MeIuaHa,
HauOoJIbIlIee U HAaMMEHbIIee 3HAaYeHUs,

bu6nmoreka IJOK

19.09 lesson.edu.ru
pa3max, JUCIEPCHs], CTAHIapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
Cpennee apudmernueckoe, MeiMaHa,
HauOOoJIbIlIee U HAMMEHBIIIEE 3HAYCHUS, Fn6nno(TjeKa HOK
esson.edu.ru
pa3max, JUCIepCHs, CTAHIAPTHOE 26.09
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyuaiiHble S9KCIIEPUMEHTHI (OTIBITHI) U bubmmorexa [IOK
clty4daiiHble COOBITHS. DJIeMEHTapHbIE 3.10 lesson.edu.ru
cOOBITHSI (MCXOIbI)
BeposiTHOCTB citydaiiHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OIBITaX C Eubmiorexa OK
10.10 lesson.edu.ru
PaBHOBO3MO>KHBIMU AJIEMEHTapPHBIMU
COOBITUSMU
BeposiTHOCTB ciiy4aifHOTO COOBITHS.
[IpakTuueckas padora 17.10
Onepanuu HaJ COOBITUSIMU: TIEpeceueHue,
. bubmoreka IIOK
00beIMHEHNE COOBITHI,
24.10 lesson.edu.ru
MIPOTHUBOIIOJIOKHBIE COOBITHS. J[marpaMmMbl
Olinepa
Orneparuy HaJ| COOBITHSIMU: TIEPECEUCHHE,
. bubnmnorexa [JOK
00beTMHEHNE COOBITHI,
7.11 lesson.edu.ru

MMPOTHUBOIIOJIOKHBIC COOBITHSL. I[I/IanaMMBI

Olinepa




bubmuoreka LIOK
lesson.edu.ru

10 dopmyna CII0KEHUS BEPOSTHOCTEH 14.11
VY ciioBHas BEPOATHOCTh. Y MHOKEHHE bubmnorexa [IOK
11 BEPOATHOCTEN. JepeBo ciy4aiiHOro 21.11 lesson.edu.ru
AKCIIEPUMEHTA
YciioBHas BEPOATHOCTb. Y MHOKEHHUE bubmmorexa [IOK
12 BeposiTHOCTEH. [lepeBo cirydailHOro 28.11 lesson.edu.ru
3KCHEPUMEHTA
YciioBHas BEPOATHOCTb. Y MHOXKEHHUE bubmmorexa [IOK
13 BeposiTHOCTEH. [lepeBo cirydailHOro 512 lesson.edu.ru
3KCHEpPUMEHTA
bubmuoreka IIOK
14 dopmyna MOTHONW BEPOSITHOCTH 12.12 lesson.edu.ru
bubmuoreka IIOK
15 dopmyna MOTHONW BEPOSTHOCTH 19.12 lesson.edu.ru
o . bubmuoreka IIOK
16 OpMyJia MOJHON BEPOATHOCTH. 26,12 lesson.edu.ru
HezaBucumeblie coObITHS
17 KonTponbHas padora 9.01
bubmuoreka LIOK
18 KomMOuHaTopHOE ITpaBUIo YMHOKECHHS 16.01 lesson.edu.ru
bubmunoreka IIOK
19 [TepecranoBku U akTopuan 23.01 lesson.edu.ru




bubmuoreka LIOK
lesson.edu.ru

20 UYucino coueraHmit 30.01
T I . 5 bubnunoreka [JOK
21 peyronpHuk [lackansa. @opmyna 6uHOMa 6.02 lesson.edu.ru
Herorona
buHapHbIii ciiy4aliHbIi ONBIT (MCHIBITAHUE),
Bu6nmoreka IJOK
ycnex u Heyaada. HesaBucumele | q
n.edu.r
22 ucnelitanus. Cepusi HE3aBUCUMBbIX 13.02 esson.edu.ru
WCIIBITAHUI J0 MEPBOro ycrnexa
C . bubanoreka [IOK
u
93 €pys HE3aBUCUMBbIX UCIIBITAHUMN 20.02 lesson.edu.ru
bepnymn
Cepust HE3aBUCUMBIX UCTIBITAHUM.
24 [TpakTuyeckas pabora ¢ HCIOIB30BAHUEM 27.02
AJIIEKTPOHHBIX TAOJIHUIL
25 CrnyuaiiHas BelMuMHa 5.03
Pacnpenenenue BeposSTHOCTEN.
26 12.03
Junarpamma pacrnpeneseHus
c . Bu6nuoreka IJOK
7 yMMa U IPOU3BEIECHUE CITydallHbIX 26.03 lesson.edu.ru
BEJIMYUH
C . bu6moreka [IOK
28 yMMa U IPOU3BEICHUE CITy4YallHbIX 504 lesson.edu.ru
BEJIMYUH
- . bu6moreka [JOK
29 pUMEPBI pacIpeeICHUN, B TOM YHCIIE 9.04 lesson.edu.ru

TCOMECTPHUICCKOC U OMHOMHAIIEHOE




. bubmoteka [IOK
30 [Tpumepsl pacnpezeneHuii, B TOM 4HCIIe 1 16.04 lesson.edu.ru
reoMeTpUUECcKOe U OMHOMHAIILHOE
bu6nmoreka IJOK
31 [ToBTOpEHHE, 0000IIEHUE 1 1 23.04 lesson.edu.ru
CUCTeMAaTH3alusl 3HAaHHUH
Bu6nuoreka IJOK
32 [ToBTOpEHHE, O606H16HI:I€ u 1 2 05 lesson.edu.ru
CUCTEeMAaTH3alHsl 3HAaHHHA
33 Wrorosas koHTposibHas paboTa 1 1 14.05
[ToBTOpEHME, 0000IICHUE 1
34 N 1 21.05
CUCTEeMAaTH3alHsl 3HAaHHHA
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
TaTa uugposbie
Nen/m | Tema ypoka Beero Konrpoabusie | Ilpakruueckue usydennsi | 00pasoBareibHbIe
padoThI padoTsI pecypebl
[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui. Ciy4aifHbIe ONBITHI U BEPOSITHOCTH
1 city4aifHbIX coObITHI. Ceprun He3aBUCUMBIX 1

UCIILITAHUN




[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHUi. CiryyaiiHble OIBITHI U BEPOSTHOCTU
ciydaitHbIX coObITHi. Cepuu HE3aBUCUMBIX
WCTIBITAHUI

[ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL
3HaHuM. Ciy4yaliHbIE OIBITHI U BEPOSTHOCTH
ciyyaiiHbIX coObITHH. Cepuu HE3aBUCUMBIX
HUCIIBITAaHHUI

[ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALMS
3HaHui. CiryyaiiHble OIBITHI U BEPOSTHOCTU
cirydaiiHeIX coObITHi. Cepuu HE3aBUCUMBIX
WCTIBITAHUI

[IpuMeprl NpUMEHEHHsI MATEMATHYECKOTO
OKHJaHMs (CTpaxoBaHUE, JOTEpest)

MareMaTruueckoe OXHIOaHHUC CYMMBI
CﬂyqaﬁHBIX BCJINYHNH

Maremartndaeckoe oKHIaHue
T€OMETPUUYECKOT0 U ONHOMHUATIEHOTO
pacnpeneneHui

Maremartndeckoe oKHIaHuE
T€OMETPUUYECKOT0 U ONHOMHUATEHOTO
pacnpeneneHui

I[I/ICHGPCI/ISI " CTaHAAPTHOC OTKIIOHCHUC




10

Jucnepcus U CTaHJapTHOE OTKIOHEHNE

I[I/ICI'ICpCI/II/I r€OMETPHUYCCKOIo U

1 OMHOMHUAIBHOTO pPaclpeaeIeHUs

19 [TpakTrueckas paboTa ¢ UCIOJIb30BAHUEM
AIEKTPOHHBIX TaOJIHII

13 3akoH OonpmMx yucen. BerOopouHbIii
METO/I UCCIIEIOBAHUI

v 3akoH 00bIINX yncen. BeIOOpoUYHbIit
METO/ UCCIIEJOBAaHUIN

1 [TpakTrdeckas paboTa ¢ UCMOJIb30BaHUEM

5 AIEKTPOHHBIX Ta0JIHII

16 Hroroas xouTpoapHas pabora
[Ipumepsl HENPEPBIBHBIX CITyYatHBIX
Benn4YrH. OYHKIUS TUIOTHOCTH

17 pacnpenenenus. PaBHomepHoe
pacnpenesieHle U ero CBOMcTBa

18 [IpuMepr! HEPEPBIBHBIX CITyYalHbIX
Benn4YrH. OYHKIMUS TUIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacipeneneHre U ero CBorMcTBa
3amauu, TPUBOISIIHNE K HOPMATEHOMY

19 pactipenenennro. OyHKIUS TIIOTHOCTH U
CBOMCTBAa HOPMAJIBHOTO PaCIIpEACIICHUS

20 [TpakTrueckas paboTa ¢ UCMOJIb30BAHUEM

AJICKTPOHHBIX TAOJIUII




21

[ToBTOpeHue, 0600IICHNE U
cucTeMaTH3anus 3Hanuil. OnucarenbHas
CTaTHUCTHKA

22

[ToBTOpEHHE, 0000IICHUE 1
cucTeMaTu3anys 3Hanuil. OnucarenpHas
CTaTHUCTHUKA

23

IToBTOpEHME, 0000IICHUE 1
cucTeMaTu3anys 3HaHui. ONBITHI C
PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMHU
COOBITHSIMH

24

IToBTOpEHKE, 0000IIICHUE 1
cucTeMaTu3anys 3HaHui. ONBITHI C
PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMHA

25

[ToBTOpenue, o6obIIeHNE 1
crucTemMaTu3alus 3HaHuil. Beraucnenue
BEPOATHOCTEN COOBITHI ¢ IPUMEHEHUEM
dbopmyn u rpadUUECKUX METOIOB
(koopauHaTHas npsAMas, 1epeBo,
nuarpamma Jusepa)

26

[ToBTOpenwue, 0600IIEHNE 1

cucTeMaTHu3anus 3HaHui. Beraucnenue
BEPOSTHOCTEN COOBITHI ¢ MPUMEHEHUEM
dbopMy1 u rpadUIECKIX METOIOB
(koopanHaTHas npsAMas, AepeBo,
auarpamma Oiliiepa)




27

[ToBTOpeHue, 0600IICHNE 1
crucTemMaTu3alus 3HaHui. Beruucnenue
BEPOSTHOCTEW COOBITHI C MPUMEHEHUEM
dbopMyI u TpadUIECKIX METOIOB
(koopanHaTHas npsAMas, 1epeBo,
auarpamma Jusepa)

28

[ToBTOpenue, 0600IICHNE 1
crucTemMaTu3alus 3HaHuil. Beruucnenue
BEPOATHOCTEN COOBITHI ¢ IPUMEHEHUEM
dbopmyn u rpadUUECKIX METOIOB
(koopauHaTHas NpsAMas, 1epeBo,
nuarpamma Jusepa)

29

[ToBTOpenue, 0600IICHNE 1
cucremarusanus 3HaHui. CiryyaiiHble
BEJIMYMHBI U pacrpeeseHus

30

[ToBTOpenue, o6odIIEHNE 1
cuctemaruzanus 3HaHui. CryyaiiHbie
BEJIMUMHBI U pacrpeeeHus

31

[ToBTOpenue, 060061IIeHUE U
cHUCTeMaTU3als 3HaHH.
MareMaTtnueckoe 0)KMIaHUE CITy9aliHON
BEJTMYNHBI

32

[ToBTOpenwme, 0600IIEHNE 1

cucTeMAaTU3aIusg 3HaHU.
MaremaTuyecKkoe OKUJIaHUE CITy4YalHOU
BEJINYHHBI

33

Hrorosast koHTpOIBHAs paboTa




34

[ToBTOpeHue, 0600IICHNE 1
crucTemMaTu3auuvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1 MaremaTuka: anareOpa M Hayala MaTeMaTUYECKOro aHajiu3a, reoMmerpus. Aisredpa M Hadajla MaTeMaTHYECKOIO
aHanu3a (B 2 yactsax) 10-11 xmacesl/ Yacts 1: Mopakosuu A.I'., CemenoB I1.B.; Hacts 2 Mopakosuu A.I'. u apyrue; mon
penakiueit Mopakosuua A.I'., O01ecTBo ¢ orpanndeHHON oTBeTCTBEHHOCTHIO « MOl MHEMO3UHA»

2. MaremaTuka: aireOpa ¥ Hayajla MaTeMaTH4YEeCKOro aHanusa, reometpus. ['eomerpus. 10-11 knaccel: 06a30BbId U
yriyosnenusiit yposau/ A.B. Iloropenos . - 7-e u3n., nepepad. u gom. - M.: Ilpocsemenue, 2021

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubmmoreka [IOK



