


1. IogcHuTEABLHAA 3ANMIUCKA

Anrebpa u Hauanza MaTeMaTHYECKOTO aHAIHM3a

VY4eOHbIl Kypc «AinreOpa M Hadajga MaTeMAaTHUYECKOTO aHAJIN3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HAYUMBIX B MpOrpaMMe CpeaHero odiiero oOpa3zoBaHMS,
MIOCKOJIbKY, C OJAHOM CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIbHYIO 0a3zy s
M3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPYroil CTOPOHBI, (popMHUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBILIUIEHHE O0Yy4YaroIUXCsl Ha YPOBHE, HEOOXOIMMOM
JUI OCBOEHUSI MH(POPMATUKH, OOLIECTBO3HAHUSA, UCTOPUH, CIOBECHOCTH U JIPYTUX
OUCIMIUTUH. B paMkax AaHHOTO yueOHOro Kypca OOydYaromiuecs OBJIa/JIeBaroOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKd, KoTopas (OpMyIUpYyeT CBOU
JOCTH)KEHHUS B MaTeMaTH4eCKon (popme.

VY4eOHbIll Kypc anreOpbl M Hayal MaTEeMaTHUYECKOTO aHaJIW3a 3aKja/bIBacT
OCHOBY Ul YCIIEIIHOTO OBJAJEHUS 3aKOHAMU (PU3UKH, XUMHUHU, OHOJIOTHUW,
NOHMMaHUSl OCHOBHBIX TEHJIEHIUI pa3BUTUS SKOHOMUKH U OOLIECTBEHHOMN JKU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX MU KOMIIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIOJIb30BATh UX JUIs JaldbHEHIIEro oOpa3oBaHUS U B
IOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBiajgeHuEe aOCTPaKTHBIMU U JIOTMUECKU
CTPOTMMHU KOHCTPYKLUSMHU aireOpbl M MaT€MaTHYECKOro aHajliu3a pa3BUBAeT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTHMHHOCTH, JOKa3bIBaTh
YTBEPKJICHHS C TTOMOILBIO MHIAYKLIHMH U PACCYX AATh NE€IyKTUBHO, HCHOJIb30BAThH
00001lIeHHEe W KOHKpETU3alMio, a0CTparupoBaHWE W AaHAJIOTHIO, (POPMHUPYET
KpEaTUBHOE U KPUTUYECKOE MBILLIICHHE.

B xone m3yuenus yueOHOro kypca «Anredpa u Hayansa MaTeMaTUYECKOTO
aHaJIM3a» 0O0ydYarolMecs MOJY4YarOT HOBBIM OIBIT PEUICHUs] MPUKIAIHBIX 3a1ad,
CaMOCTOSATEJIBHOTO MOCTPOEHUSI MAaTEMaTUYECKUX MOJENEH PEAbHBIX CHUTyaluH,
MHTEPOpPETAlMM  TOJYYEHHBIX  pPEIICHUH, 3HAKOMSATCS C  IpPUMEPAMHU
MaTeMaTUYECKUX 3aKOHOMEPHOCTE B MpPHUpPOJAE, HAyKe M HUCKYCCTBE, C
BBLIAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOPaMH.

VY4eOHbIi Kypc 00JanaeT 3HAYUTENbHBIM BOCIHUTATENIbHBIM MOTEHLUAIOM,
KOTOPBI pealn3yeTrcs Kak dYepe3 Y4ueOHBI Marepuaj, CIoCOOCTBYIOIIHMA
(GOpMHPOBAHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK W uepe3 crneuupuky ydeOHOU
NEeATEeIbHOCTH, TpeOyroued MNpOAODKUTEIbHOW  KOHIIEHTpAllid BHUMAaHMS,
CaMOCTOSATENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIyYECHHBIN
pe3ynbTar.

B ocnoBe Mmeromuku oOydeHus anreOpe M HayalaM MaTeMaTHYeCKOTro
aHaIM3a JIEKUT AeSTEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpyktype ydeOHoro kypca «Anredpa M Hayajla MaTeMAaTHUYECKOTO
aHaJIM3a» BBIIEJEHBI CIEIYIOLINE COJEPKATEIbHO-METOINYECKHE JIMHUM: «YHucia
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U BBIYUCIICHUA», «DyHKIMH U TpaduKu», «YpaBHEHUS U HEpaBEeHCTBay, «Hauana
MaTeMaTUYeCKOro aHaiu3a», «MHokecTBa U Joruka». Bce OCHOBHbIE
COJIEPKATENbHO-METOANUECKNE JIMHUM H3Y4arOTCsl HAa MPOTSHKEHUM JBYX JET
oOyueHHUs1 Ha ypOBHE CpeIHEro o0mero oOpa3oBaHUsS, E€CTECTBEHHO JOTOJIHSIS
Apyr Apyra U MOCTENEHHO HAChIAsCh HOBBIMU T€MaMH M pazjenamu. JlaHHBIN
y4eOHBI Kypc SBISICTCS HMHTETPATUBHBIM, IOCKOJBKY OOBEIUHAET B cebe
COJIEp)KaHUE HECKOJIbKMX MAaTeMaTU4YeCKUMX IUCLUIUIMH, TakKuX Kak anreopa,
TPUTOHOMETPHUS, MAaTEMaTUUYECKUHM aHalIu3, TEOpHUs MHOXKECTB, MaTeMaTHYeCKas
noruka u apyrue. Ilo mepe Toro kak oOydaroliMecs OBIAAEBAIOT Bce OoJiee
IMPOKUM MATEeMAaTUYECKUM amIapaToM, Y HUX MOCIEI0BATEIbHO (POPMUPYETCS U
COBEPILEHCTBYETCS YMEHUE CTPOUTh MATEMATUYECKYI0 MOJENb peaJbHOU
CUTyalluH, IPUMEHATh 3HAHUS, TOJYyYEHHbIE NIPU U3YYEHUH Y4eOHOTO Kypca, AJs
PEILIEHUsI CaMOCTOSITENILHO C(HOPMYIMPOBAHHON MaTeMAaTUYECKOM 3a/1aduu, a 3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

CopeprkarenbHO-MeTOAMYECKasl JIMHUA «YUucna M BBIYUCICHUS» 3aBEpPIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE ObLIO
HA4aTo Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpa3oBaHMsi 0coboe BHHMMaHue yxaensercs  (OPMHUPOBAHHIO  HAaBBIKOB
palOHaIbHBIX BBIYMUCICHHUM, BKIIOYAIOMIMX B €€0sl HCIIOJIb30BAHUE PA3IMYHbBIX
GopM 3amucu YuCIa, YMEHUE JeNaTh MPUKUIKY, BBIIOJHATh NPUOIMKCHHBIC
BBIYKCIICHUS, OLICHMBATh YUCJIOBBIE BBIPAKEHHUS, padOTaTh ¢ MaTEMaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMble OOYy4aloOUIMMCS MHOXXECTBA HATypaJbHBIX, LEJbIX,
pAalMOHAIBHBIX WM JEHCTBUTEIBHBIX  YHMCEJ  JOINOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCell. B KakIOM U3 3TUX MHOXKECTB pPaccMaTpUBAIOTCA
CBOMCTBEHHBIE €My CIeUU(PHUUECKHE 3aJadyd M Olepaluu: JIeJIEHUEe Haleno,
ONEepUpPOBAaHUE OCTATKAMU Ha MHOXKECTBE LEJbIX YHCEN, O0COOble CBOWCTBA
paloHaIbHBIX M UPPALMOHAIBHBIX YHMCEN, apu(PMETUYECKUE ONepaluu, a TaKxKe
U3BJICUEHNE KOPHSI HAaTypaJbHOM CTENEHW HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnaronapsi mocienoBaTenbHOMY PACIIMPEHUIO KPYyra HMCHOJIb3YEMbIX YHCENl U
3HAKOMCTBY C BO3MOXXKHOCTSIMM UX NMPUMEHEHHUS JUIsl PEIICHMs] Pa3IMYHbIX 3a7a4
(GopMupyeTcsi mpeacTaBlICHUE O €IWHCTBE MAaTEeMAaTHKH KaK HAayKd M €€ pojiu B
MOCTPOCHUU MOJIENEl peajbHOro MHpa, IIUPOKO HCHOJB3YIOTCS 0000IIeHHEe U
KOHKpPETH3aLusl.

JIunuss «YpaBHEHUSI U HEPABEHCTBA» pEANIM3yeTCs] Ha MPOTSKEHUU BCETO
o0yueHHsI Ha ypOBHE CpeaHero oOIero oOpa3oBaHUs, IMOCKOJIBKY B Ka)JIO0M
paznene IlporpamMmbl MpeAyCMOTPEHO pEUIeHHWE COOTBETCTBYIOIIMX 3a1ady. B
pe3ynbTaTe OOydarolluecs OBJIAJEBAIOT PA3IUYHBIMU METOJAMHU  PELIEHUS
paloOHaNIbHBIX, HUPPAUOHATIBHBIX, MOKA3aTeNbHBIX, JIOrapuPMUYECKUX U
TPUTOHOMETPUUYECKUX YPABHEHMI, HEPABEHCTB U CUCTEM, a TaKXKe 3ajad,
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cozepxkammx napaMmerpbl. [lomydeHHble yMEHUS IIUPOKO HCIONB3YIOTCS MpH
UCCJIeI0BAaHUM (DYHKIHMI C TTOMOIIBIO MPOU3BOIHOM, MIPU PEHICHUH MPHUKIATHBIX
3a/1ay M 3a7]a4 Ha HAaXOXXJIEHWE HAMOOJBIINX U HAUMEHBIINX 3HAYCHUN (YHKIHUU.
JlanHasi cozep:kaTesibHasl JIMHUS BKJIIOYAET B ce0s Takke pOopMUpPOBaHUE YMEHUM
BBIMIONHATh ~ pacyeTl 1o  QopmynaMm, MnpeoOpa3oBaHHs  pPalMOHATIHHBIX,
UppalMOHATBHBIX M TPUTOHOMETPUUYECKUX BBIPAXKEHUN, a TaKKE BBIPAKCHUH,
coliepKalMx cTeneHu u Jjorapudmel. braromaps u3ydeHuro aireOpanyeckoro
Marepuaia MPOUCXOAWT  JaJbHEWIEEe PpPa3BUTHE  AJNTOPUTMHYECKOTO  H
abCTPaKTHOTO MBINUICHUS OOydaromuxcs, GOPMUPYIOTCS HAaBBIKH JETYKTUBHBIX
paccyxaeHuid, paboOThl C  CHUMBOJBHBIMH  (OpMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTEN M 3aBHCHUMOCTE B BHUJE PAaBEHCTB M HEpaBeHCTB. Airebpa
npennaraet d3(PGEKTUBHbIE HMHCTPYMEHTBHI ISl PEIICHUS] MPAKTUYECKUX U
€CTECTBEHHOHAYUYHBIX 3aJa4, HAarjasJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JMHUS «DyHKIMM wu  rpaduku» TECHO
MEepervieTaeTcss ¢ APYTMMH JHHUSAMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33JaCT MOCIEN0BATEIBHOCTh U3yUEHUsl MaTepraiia. MI3ydeHne CTEneHHOM,
MOKa3aTeNIbHOM, JIorapuPMUIECKON U TPUTOHOMETPUYECKUX (DYHKIIHMM, NX CBONCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIIMN JJIsi pelIeHus 3ajad U3 JPYruX yueOHBIX
MIPEAMETOB U PEabHOM KMU3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAIU30M,
TaK U C pElIeHUEeM YpaBHEHH M HepaBeHCTB. lIpu 3Tom OojbIIOE BHUMaHHUE
ynensiercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMU 3aBUCUMOCTH MEXTY
pPa3UYHBIMA BEJIIMYMHAMU, HCCIIENOBATh TOJyYCHHbIC (YHKIIMH, CTPOUTHh HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JIMHUM HAIlEJIeH Ha pa3BUTHE YMEHUUN
M HaBBIKOB, TIO3BOJSIIOIIMX BBIPAXKAaTh 3aBUCUMOCTH MEXAY BEIMYMHAMHU B
paznuyHOil (hopme: aHaTUTUYECKOH, rpaduueckoil u cinoBecHoM. Ero msydyenue
CHOCOOCTBYET pa3BUTHUIO ANTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTHH.

CopepxxarenpHast JuHus «Hadama maTeMaTH4ecKoro aHajan3a» I03BOJIAET
CYILIECTBEHHO PACIIMPUTH KPYTI KaK MaTeMaTHYECKUX, TaK U MPUKIAIHBIX 3ajad,
JOCTYIHBIX 00YyYarolmuMCs, TaK KaK y HHUX HOSIBISETCS BO3MOXHOCTb CTPOMTD
rpa@uKy  CIOXHBIX (DYHKIHM, OMNPENeTsITh WX HaWOOJbIINE W HAMMEHBIIHNE
3HAYCHUS, BBIYUCIIATH TUIOMAAN (GUTYP U OOBEMBI TEJ, HAXOIUTh CKOPOCTH H
yCKOpeHHusl TmporeccoB. JlaHHas coaep)aTenbHas JIMHUS OTKPBIBA€T HOBBIE
BO3MOXHOCTH TOCTPOEHUS MaTEMaTUYECKUX MOJENe peallbHbIX CHUTYyallui,
NO3BOJISIET HAXOJWTh HAWIIy4lllee pEUIeHWe B TNPUKIAJHBIX, B TOM 4YHUCIE
COLIMAJIBHO-D)KOHOMHYECKUX, 3a/1a4yaX. 3HAKOMCTBO C OCHOBAMH MaTE€MaTUYECKOIO
aHalM3a CHoCOOCTBYET PAa3BUTHUIO a0CTPAaKTHOTO, (HOPMATbHO-IOTUYECKOTO H
KpPEaTUBHOI'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUN Pacro3HABaTh MPOSIBICHUS
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3aKOHOB MaTeMaTHKH B HayKe, TEXHHKEe M HCKyccTBe. OOydaromuecs y3HAIOT O
BBIIAIOIIMXCSl PE3y/bTaTax, MOJYYEHHBIX B XOJE€ pPAa3BUTUS MaTEeMaTHKU Kak
HayKH, 1 00 UX aBTOpax.

CopnepxxarenpHO-MeTOIM4eCKas JTUHUA «MHOXKECTBa U JIOTMKa» BKIIOYAET B
ceOsl 2JEMEHThl TEOPUM MHOXXECTB M MAaTEMaTHYECKOM JIOTMKH. TeopeTuko-
MHO>KECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTUKH
Y TpeayiaraloT HanOoJiee YHHUBEPCAIBHBIN S3bIK, OOBEAMHSIOUIMNA BCE pa3ieiibl
MaTeMaTUKU M €¢ MPUIOKEHUM, OHM CBS3BIBAIOT pa3HbIE MaTEMaTHYECKHE
JUCLMIUIMHBL M MX TNpPUWIOKEHUs B eauHoe nenoe. [loaTomy BakHO 1aTh
BO3MOXXHOCTh OOydYaromiemMycss MOHMMATh TEOPETHKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTeMAaTHKH W HCIIOJIBb30BATh €T0 JUIS BHIPAKCHHSI CBOMX MBICIICH.
JlpyruM BaXHbIM TIPU3HAKOM MAaTEMaTHKA KaK HayKd CIeQyeT NpHU3HaTh
CBOMCTBEHHYIO €Il CTpPOrocTb OOOCHOBAaHMN M CJIEJOBAaHHE OMNPEICICHHBIM
OpaBWjaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO € 3JEMEHTaMH
MaTEMaTHYECKON JIOTMKH CHOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIJICHHS
00yJaromuxcsi, MO3BOJSET UM CTPOUTH CBOM PACCYXACHHUS HA OCHOBE JIOTUYECKUX
npaBuil, POPMUPYET HABBIKM KPUTUUECKOTO MBIIIIJICHHUS.

B yuebHOM Kkypce «AnreOpa M Hayajla MaTEeMaTHUYECKOTrO AaHaJIU3a»
OPUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOTO MOJEIUPOBAHUS, KOTOPBIE IMPU3BAHBI
CHocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJENEH pealbHbIX
CUTyallui, MCCIENOBAaHUS JTHX MOJIENe C TOMOIIBIO ammapaTa anreOpbl |
MaTEMaTHYECKOTO aHaIN3a, WHTEPIpEeTAllM TOJIYYCHHBIX pe3yibTaToB. Takue
3aJlaHus BIUIETEHbI B KQX/IbIH U3 Pa3/1esoB MPOrpaMMbl, TOCKOJIbKY BECh MaTepual
y4eOHOro Kypca IIMPOKO HCHOJB3YEeTCs JJIsl pelleHUs NpUKIaAHbIX 3aaad. llpu
pEeIIeHNH  pealbHBIX  MPAaKTHUECKHX  3a7ad  oOydJarommecs  pa3BHBAIOT
HAOIIOIaTENPHOCTh, yYMEHHE HaXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
WCTIONB30BaTh  aHAJOTHIO, 0000IIaTh W  KOHKPETU3UPOBAThH  MpoOJeMy.
JlesTenbHOCTh 1O  (OPMUPOBAHUIO HABBIKOB pELICHMs] TPHUKIAJAHBIX 3aj]ad
OpraHM3yeTcsl B Ipolecce U3yUeHHs BCEX TeM YUeOHOro Kypca «Anredpa 1 Hayania
MaTeMaTHUYECKOTO aHaTTN3a.

Ha wusydyenue yueOHOro kypca «Aurebpa MW Hayana MaTeMaTHUYECKOTO
ananu3a» orBoautcs 204 yaca: B 10 kiacce — 102 vacos (3 yaca B Henento), B 11
kiacce — 102 yacos (3 yaca B Hefielo).

I'eomerpus

['eomeTpus siBNsieTCS OJHUM U3 0Aa30BBIX KYPCOB Ha YPOBHE CPEAHETO 0OIEro
oOpa3oBaHMsl, TaK Kak 00eCeunBaeT BO3MOKHOCTb U3YUESHHS! TUCIUTUINH
€CTECTBEHHOHAYYHOW HAIPABIECHHOCTH U IIPEAMETOB I'yMaHUTAPHOTO LIUKJIA.
[TockonbKy TOrUYECKOE MBIIIEHUE, POopMHUpyeMOe IPU U3YYECHUU
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00y4aroMMUCS NOHATUHHBIX OCHOB T€OMETPHH, MIPH 10KA3aTEIBCTBE TEOPEM H
MTOCTPOEHUH LENOYKH JIOTHUYECKUX YTBEPKICHUI MPU PEIICHUN T€OMETPUUECKUX
3a/1a4, YMEHHE BBIIBUTATh U OIPOBEPraTh TMIOTE3bI HEMTOCPEICTBEHHO
UCIIOJIB3YIOTCS IPU PELLIEHUH 33/1a4 €CTECTBEHHOHAYYHOTO LIMKJIA, B YACTHOCTHU
puznyeckux 3anad.

[lenb ocBoeHUs mporpamMmbl yueOHOTo Kypca «I'eoMeTpus» Ha yriyOJICHHOM
YpOBHE — pa3BUTHE WHIWBUIYaTbHBIX CIOCOOHOCTEH OOy4aroumxcs MpH
U3yYE€HUU T€OMETPUHU, KaK COCTABJISAIOLIEH MpeaMeTHOH obmactu «MaremaTuka u
UHpOpMaTUKa»  uyepe3  OOecleYeHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHUsl  Oosee TIyOOKUX TEeOMETPUYECKHX 3HAaHUW U JeHCTBU,
cnenu(UYHBIX TEOMETPUU, U HEOOXOAUMBIX JJIsl YCIEIIHOTO MpOo(heCCHOHATBLHOTO
oOpa30BaHMsl, CBSI3aHHOTO C UCMOJIb30BAHUEM MATEMATUKH.

[TpuoputeTHBIMM 3a7auaMy Kypca T€OMETPUM Ha YIIyOJICHHOM YpOBHE,
pacIIMPSIOUIMMH U YCUJIMBAIOIUMU KypC 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHne NpeCTaBICHUsI 0 TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpbI U
(opMHpOBaHKE OCO3HAHMS B3aMMOCBSI3U TEOMETPUH C OKPYKAIOLIUM MUPOM;

(GopMUpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIINX MATEMATHYECKUX MOJECISX, MO3BOJLSIIOIIMX ONUCHIBATH M HM3ydaThb
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUpPa, 3HAHUE MOHATUWHOTO arapaTa o pas3aeny
«CrepeoMeTpusi» y4eOHOro Kypca TeOMETpHH;

¢bopMupOBaHHE  YMEHHUS  BJAJeTh  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UTypaX W UX OCHOBHBIMH CBOMCTBAMM, 3HAHHUE TEOPEM,
dopMyn M yMEHHME HMX NPUMEHATh, YMEHHUS JOKa3bIBaTh TEOPEMbl M HAXOJUTh
HECTaHJapTHBIE CIOCOOBI pEIIeHUS 3a/1aY;

(dbopMHpOBaHUE YMEHUS pacliO3HABaTh HA YEPTEkKaxX, MOAEISIX U B pE€aIbHOM
MUpE MHOTOTPaHHUKH W Tejla BpAILIEHUSA, KOHCTPYUPOBAThb TI'E€OMETPUUYECKHE
MOJIEIIN;

(¢bopMUpOBaHHE MOHMMaHUS BO3MOYKHOCTH aKCHOMAaTHYECKOIO MOCTPOCHUS
MaTEMaTUYECKUX TEOpHUi, (OPMUPOBAHUE MOHUMAHUS POJIM AKCHUOMATUKHU MpU
IIPOBEACHUY PACCYKICHUN,

dbopMupOBaHHE yYMEHHMs BIAJETh METOJAMU JOKa3aTEeNbCTB U aJITOPUTMOB
peuieHusl, YMEHHsSI UX MPUMEHSATh, MPOBOJIUTH IOKA3aTENIbHBIE PACCYXKIACHUS B
XO/JI€ PEIICHHS CTEPEOMETPUUECKUX 3a7a4 U 3a4a4 C MPAKTUYECKUM COJIEPKAHUEM,
dbopMHpoBaHHWE MPEACTABICHUS O HEOOXOAUMOCTH  JOKAa3aTelbCTB  MpHU
000CHOBaHUHM MAaTEMAaTUYECKUX YTBEPXKICHUN U POJIM AKCUOMATUKU B TIPOBEJICHUN
JNEAYKTUBHBIX PacCyXIEHUM;

pa3BUTHE M COBEPIUCHCTBOBAHWE HHTEIUIEKTyaJIbHBIX W  TBOPYECKHUX
CHOCOOHOCTEN 00yuaroluxcs, MO3HaBaTeIbHOW aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIIJIEHUS], UHTEPECA K U3YUEHHUIO T€OMETPUH;
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dopmupoBanre (QyHKIMOHATIBHOW TPaMOTHOCTH, PENIEBAHTHOW T'E€OMETPHH:
YMEHHUSl PAClO3HABAaTh TMPOSIBICHUS TECOMETPUYECKUX TMOHSATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYyallUsX U MPHU U3YyYEHUU APYTUX
y4eOHBIX  MPEIMETOB, TMPOSBICHUA 3aBUCUMOCTEH U  3aKOHOMEpPHOCTEM,
MOJICTTUPOBAHUSl PEATbHBIX CUTYyalluid, MCCIEAOBAaHUS TMOCTPOSHHBIX MOJEIEH,
MHTEPIIPETALINN TTOTyUYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJEpKATEIbHBIMUA JTHHUSIMU yueOHOro Kypca «I['eomerpus» B
10-11 knaccax siBastitoTcst: «IIpsiMble U TNIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus’», «Bekroppl ©  KOOpJAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TtpebOoBaHHE «yMETh OMNEPUPOBATH
MOHITUSMWY, PEJICBAaHTHBIMU T€OMETPUH Ha YTITyOJICHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COJIEp)KAaTENIbHBIM JIMHUAM y4eOHOro Kypca, a
(opMupoBaHHE JIOTUYECKUX YMEHUH  pacnpenensercs He TOJIbKO IO
COJIepKaTeNIbHBIM JIMHUSAM, HO U 10 rojgaM oOyueHusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM OcBoeHUs1 DeaepanibHON paboueit
MPOrpaMMBbl, PaCHpeAeNICHHBIM IO TrojaM OOydYeHHUs, CTPYKTYpUPOBAHO TaKHM
o0pa3oMm, 4ToObI KO BCEM OCHOBHBIM, MPUHIUIHAIBHBIM BOIpOCaM 00y4JaroImuecs
oOpamiaiucb HEOAHOKPAaTHO. OTO MO3BOJIAET OPraHU30BaTh  OBJIAJICHHUE
reOMEeTPUUYECKUMHU MOHSITUSIMA U HaBBIKaMU MOCJIEA0BATEIBHO U MOCTYNATENbHO, C
COOJIOICHNEM TMPUHITUIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOUYATh B OOIIYIO
CUCTEMY T€OMETPHUECKHUX MPECTABICHUIA OOYJArOIINXCs, PACIIUPSI U YIIIyOssis
e¢, 00pa3ys NPOYHbIE MHOXXECTBEHHbBIE CBSI3H.

[Tepexon K M3y4EHHUIO TEOMETPHUH Ha YIIIyOJIEHHOM YPOBHE MO3BOJISET:

co3garh  ycnoBus ans  auddepeHnmanyi  oOy4eHHS,  TOCTPOECHUS
WHIUBUYyAIbHBIX ~ 00pa30BaTENbHBIX MPOrpaMM, OOECHEYHUTh YIIIYyOJICHHOE
M3y4YEHUE T€OMETPUH KaK COCTaBIAONIEH yueOHoro nmpeamera «MaTeMaTukay;

HNOJIFOTOBUTh OOYyYalOUIMXCAd K MPOJOJDKECHUIO H3YUYEHHS MaTEeMaTHKU C
y4eToM BbIOOpa Oymymiei mpodeccun, obecrieunBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 mpodeccuoHaIbHBIM 00pPa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «l'eomeTpusi» Ha YriIyOJICHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 gaca (3 yaca B Hezenwo), B 11 kmacce — 102
yaca (3 4aca B HEJIETI0).

BeposaTtHocTh M cTaTuCTHKA
VY4eOHbIi Kypc «BeposITHOCTh ¥ CTaTUCTHKAY YIITyOJICHHOTO YPOBHS SIBJISCTCS
MPOJODKCHHEM M Pa3BUTHEM OJHOMMEHHOTO YYeOHOTO Kypca YIIIyOJEHHOTO
YpOBHSI Ha YPOBHE CpeaHETO 001Iero oopazoBanus. Y4eOHbIN Kypc MpeIHa3HAUYCH
T GOPMUPOBAHUSA y OOYUYAIOMIUXCS CTATUCTUYCCKOW KYJIbTYphl M TOHUMAaHUS
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pOJIM TEOPUHM BEPOSITHOCTEW KAaK MAaTEMAaTHYECKOTO MHCTPYMEHTA I H3yYEHHS
CJIy4aliHbIX COOBITHH, BEIMUYMH U IpoueccoB. [Ipu uzydyennn kypca odoramarorcs
IpPEICTaBICHNUA OOYYAIOIIMUXCS O METOJaX HCCIENOBAaHUS M3MEHYMBOIO MHpA,
pa3BUBacTCAd NOHMMAHHWE 3HAYMMOCTH M OOIIHOCTM MaTEeMATUYECKUX METOJI0B
IIO3HAHUS KAK HEOThEMJIEMOM YAaCTH COBPEMEHHOIO €CTECTBEHHOHAYYHOIO
MHPOBO33PEHHUS.

Conmepxanne y4eOHOTO Kypca HampaBlI€HO Ha 3aKperuieHWe 3HaHUH,
MOJTyYEHHBIX MPU U3YYCHHH Kypca Ha ypPOBHE OCHOBHOTO 001ero oOpa3oBaHus, U
Ha Pa3BUTHE IPEACTABICHUM O CIIy4allHBIX BEJIIMYMHAX U B3aUMOCBS3IX MEXKIY
HUMHU Ha BaXKHBIX NPUMEpax, CHOKETbl KOTOPBIX MOYEPIHYTHl U3 OKPYXKAIOILIErO
Mmupa. B pesynbrate y 00yyaromuxcs J0HKHO ChOPMHUPOBATHCS MPENCTABICHUE O
HanOoJiee ynoTpeOUTENbHBIX U OOIIMX MAaTEMATUYECKUX MOJAEIAX, HCIOIb3YEMbIX
UL  ONMCaHUSl  aHTPONOMETPUYECKUX U JEMOrpaUUecKMX  BEJIUYUH,
HOTPEIIHOCTE B PA3NHUYHBIE POJA HU3MEPEHUAX, IJIUTEIBHOCTH OE€30TKa3HOM
paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOLIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBisieTcs 0a30i I OCBOCHUS BEPOSTHOCTHO-
CTaTUCTUYECKUX METOJ0B, HEOOXOJMMBIX CIIELHAIMCTAM HE TOJIBKO MH)KEHEPHBIX
CHEUUATbHOCTEH, HO TAaKXE COLHMAIBHBIX W IICHXOJIOTHYECKHUX, ITOCKOJIbKY
COBpEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUUTEIHLHOW MEpe UCIONB3YIOT ammapar
aHaiM3a OOJBIIMX JaHHBIX. LleHTpanbHy0 YacThb ydyeOHOro Kypca 3aHUMAaeT
o0cyX/IeHHe 3aKoHa OOoJIbIIMX Yuceld — (yHIAMEHTaIbHOTO 3aKOHA IMPUPOJIbI,
MMEIOIIIEr0 MaTeMaTHIECKyI0 (hOpMalIU3aIHIoO.

B cooTBeTcTBUM C yKa3aHHBIMU LEISIMH B CTPYKType Y4YEOHOro Kypca
«BeposTHOCTh M CTaTHCTUKA» Ha YINIyOJCHHOM YPOBHE BbIJEJIEHbl OCHOBHbBIE
cozepkatenbHble JTMHUN: «CiaydaiiHble cCOOBITUS U BEpOSITHOCTH» U «CiydaiiHble
BEJIMUMHBI U 3aKOH OOJBIINX YUCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB U TEOpPUH MHOXKECTB, HEOOXOAUMBIE Jisi TOJHOIEHHOTO OCBOEHHUS
MaTepuaga JIaHHOTO Y4YeOHOTO Kypca M CMEXKHBIX MaTeMaTHUYeCKUX Y4YEOHBIX
KYpCOB.

Conepxxanne nuHUM «ClydaiiHble COOBITUSL W BEPOSITHOCTH»  CIIY)KHT
OCHOBOW 111 (pOpMUpOBaHUS MPEACTABICHUN O paCHpeleeHUH BEpOsITHOCTEN
MEK1y 3HAUCHUSMU CIIyYalHbIX BEJIMYUH. BaxkHYI0 4acTh B 3TOU COAEPKATEIBHOU
JMHUY 3aHUMAeT U3yyeHHe reOMETPUUECKOro U OMHOMUAIBHOIO paclpeesieHui 1
3HAKOMCTBO C WX HENPEPBIBHBIMUA aHAJIOTaMU — IMOKA3aTEIbHBIM U HOPMAaJIbHBIM
pacrpeneneHusIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIyYalHbIMA BEJIIMYMHAMU U
pacnpeesIeHUs MU, aKLEHTUPYIOT BHUMAHUE OOYYAIOIIMXCS HAa ONUCAHUM U



W3YYEHUU CITyYalHBIX SIBICHUH C MOMOILBI0O HEMPEPHIBHBIX (yHKIHI. OCHOBHOE
BHHUMAHHE YACISIETCS 0KA3aTEIbHOMY U HOPMAaJIbHOMY PaclpeIeICHUSM.

B yuebHOM Kypce mpeaycMaTpHUBaeTCsl O3HAKOMHUTEIIBHOE H3YYEHHE CBSA3U
MEXKJy CIy4YalHbIMM BEIMYMHAMH M OIKMCAHUE OTOM CBA3U C IOMOUIBIO
KO3(pPUIUEHTa KOPPEISUUMU M €ro BbIOOPOYHOIO aHauora. OTHU HJIEMEHTHI
coJlep KaHUs Pa3BUBAIOT TEMY «JlnarpaMMbl pacCEMBaHUA», U3yUYCHHYIO Ha YPOBHE
OCHOBHOr0 oO0miero oOpa3oBaHMs, ¥ BO MHOIOM OINMPAIOTCS Ha CBEICHUS U3
KYpCOB aJIr€Opbl 1 T€OMETPHH.

Eme oaun  sneMeHT  cojaepKaHMs, KOTOPBIM — mpeajiaraercss  Ha
O3HAKOMHTEIIBHOM YPOBHE — IIOCJIEJOBATEIBHOCTD CIYYalHBIX HE3aBUCHUMBIX
COOBITUH, HACTYNAIOIINUX B €IUHUIYY BpeMeHU. O3HaKOMJIEHHE C paclpeelIeHuEM
BEPOSITHOCTEM KOJIMYECTBA TAaKMX COOBITUI HOCUT Pa3BHBAIOLIUN XapakTep H
ABJISIETCS] AKTYaJbHBIM JUIsl OyIymuX aOUTYypHUEHTOB, NOCTYIAIOIIUX HA y4yeOHbIE
CHEUUATbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HAyKaMH, IICUXOJIOTHEH H
ynpaieHueMm.CojiepkaHue yuyeOHOro npeamera, yueOHoro Kypca (B TOM YHUCIE
BHEYPOUHOM JIEATEIBHOCTH), yU€OHOTO MOJTYJIS.

Anre0pa 1 Havajia MaTEMaTUYECKOTO aHaTN3a
10 kiace
Hucna 1 BEIUKUCIEHUS
PanmonanpeHbie yncia. OObIKHOBEHHBIE U IECATUYHbIE IPOOH, MPOIICHTHI,

OeckoHeuHbIe nepuoandeckue apoou. [Ipumenenue npodel U NPOUEHTOB s

peleHns NPUKIaAHbIX 3aa4 U3 Pa3JIMYHbIX OTPACiIEd 3HAHUN U PeaIbHOM KU3HH.

JevictButenpHble  yucia. PanuoHanbHBIE W UPPALMOHAIBHBIE  YHUCIIA.
Apudpmernueckue  onepauud € JICUCTBUTENbHBIMH  yHClIaMd.  Moayinb
JNEeUCTBUTEIBHOTO YKciia U ero cBoiicTBa. [IpubOIMKEHHbIC BBIUUCIICHUS, TTPaBUIIa
OKPYTJICHHUSI, IPUKUIKA U OLICHKA PE3YJIbTaTa BbIYNCICHHMN.

Crenenp ¢ uenbiM mnokazateneM. bunom HeroTona. Hcnonb3oBaHue
MOAXO/ISIICH (POPMBI 3aMUCH ACHCTBUTEIBHBIX YUCEN JIJIS PEIICHUS MPAKTUYECKUX
3a7a4 ¥ IPEACTABJICHUS TaHHBIX.

ApudmMernueckuii KOpeHb HATypabHOM CTETICHU B €0 CBOWCTBA.

CreneHp C paldOHAJIBHBIM TIOKa3aTEJIEM M €€ CBOWCTBA, CTENEHb C
JNEUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa sorapudma. JlecsTUuHbIE U HaTypalbHbIE
norapu@Msl.

CuHyC, KOCUHYC, TAHT'€HC, KOTAHI'€HC YHCIOBOIO0 apryMeHTa. ApKCHHYC,
ApKKOCUHYC M apKTAaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHEHUSI U HEPABEHCTBA
ToxaecTBa M TOXIECTBEHHBbIE NpeoOpa3oBaHusl. YpaBHEHUE, KOPEHb
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ypaBHEeHUsl. PaBHOCWIbHBIE YpaBHEHHsS W ypaBHEHUs-ciencTBus. HepaBeHCTBO,
pellIeHNEe HEPABEHCTRA.

OCHOBHBIE METO/BI PEUIEHUSI LEIbIX U APOOHO-PALIMOHAIBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOrouJeHbl OT OJHOM IepeMeHHOH. JleleHne MHOrowieHa Ha
MHOTOWJIEH C ocTaTkoM. Teopema be3dy. MHoOrouneHsl ¢  LENbIMU
koad¢unuentamu. Teopema Buera.

[TpeoOpa3oBaHus YHCTOBBIX BBIPAKEHUH, COACPKAIINUX CTEIIEHU U KOPHH.

HppauroHanbHbie YpaBHEHUS. OcHOBHBIE METO/IbI pelIeHus
UppalMOHATIbHBIX YPABHEHUH.

[Toka3atenbHble ypaBHEHUS. OCHOBHBIE METOJbl PEUIEHUS MOKa3aTeJIbHBIX
YpaBHEHUM.

[IpeoOpa3zoBaHue BBIPAXKEHHI, COEPKAIIMX JOTrapHUPMBI.

Jlorapudmuueckue YpaBHEHHUS. OcHOBHBIE METO/IbI penieHus
Jorapu(pMHUUECKUX YpaBHEHUI.

OcCHOBHBIE TPUTOHOMETPUUYECKHE (bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPHUUYECKUX BBIPAKEHUN. PellleHre TPUroHOMETPUIECKUX YPAaBHEHUM.

Pemenne cucrteM JIHMHENHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHH. OmnpenenuTesb MaTpUIbl 2X2, €ro TIeOMETPUYECKHUH CMBICT U
CBOKWCTBA, BBIUYHCIICHHE €T0 3HAYEHUs, IPUMECHEHUE OINPEACITUTENS U1 PELICHUS
CHUCTEMBI JIMHEMHBIX YypaBHEHHMU. PemieHne npuKiIagHbIX 3a4ady C IOMOLIBIO
CHCTEMBl JIMHEWHBIX ypaBHeHUW. lccnemoBanue TMOCTPOCHHOM MOAENU C
IIOMOIIIBIO MATPHIL U ONIPEAEITUTENCH.

[TocTpoeHne maTeMaTUYECKHUX MOJENEH PEATbHONM CUTyallUd C MOMOUIBIO
YpPaBHEHUN M HEpPaBEHCTB. lIpuMeHeHHe ypaBHEHMI M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3a/ad U3 pa3Iu4HbIX o0JacTedl HaykKd M peajbHOU
KU3HH.

@yHKIUU U rpaduKu

OyHKusA, crnocodbl 3agaHus (QyHKUUMU. B3auMmHO oOpaTHblE (YHKUHUU.
Kommosunust  ¢yskiuit. 'paduk  QyHKIuU. DiaemMeHTapHbIE TpeoOdpa3zoBaHUs
rpaguKoB QYyHKIIHIA.

OObnacTh ompeneneHus U MHOXKECTBO 3HaueHUi Qynkuuu. Hymm Qyskumu.
[IpomexxyTku 3HaKOMOCTOSIHCTBA. YeTHBIE U HeueTHhIe QyHKIMH. [leproanyeckue
¢yakuuu. IIpoMexyTkn MOHOTOHHOCTH (YHKUHUUA. MakCHUMyMbl U MHUHUMYMBbI
¢bynaknuu. Hanbosnpiee n HauMeHbITee 3Ha4eHUsT QYHKIIMA HAa TTPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHas WU JPOOHO-IMHEWHAs (YHKIUUA. DIEMEHTApHOE
UCCJIEIOBAHNE U TOCTPOEHUE UX IPauKOB.

Crenennas (QyHKIMS ¢ HATypaJIbHBIM U 1EJIBIM MokasatesneM. E¢ cBolicTBa u
rpaduk. CpoiicTBa U rpaduK KOpHS N-OM CTENeHW Kak (YHKIMU OOpaTHOM
CTEIIEHH C HATyPaJIbHbIM ITOKA3aTEIIEM.
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[ToxazarenbHast U norapupmudeckas (yHKIUH, UX CBOMCTBA M TpadUKH.
Hcnons3oBanue rpadgukoB GyHKIMMA 151 peIICHUS] yPABHEHUM.

TpuroHomerpuueckass OKpPYKHOCTb, OIIPEIEICHUE TPUTOHOMETPUUECKUX
(YHKIIHI YUCIOBOTO apryMEHTa.

OYHKIMOHAIbHBIE 3aBUCHUMOCTHM B pEAlIbHBIX IMPOLIECCAX U SBICHHSIX.
['paduku peanbHBIX 3aBUCUMOCTEH.
Hauana MmaremaTnyeckoro ananusa

[TocnenoBarenbHOCTH, CMOCOOBI 3alaHus MocieAoBaTellbHOCTEH. MeTton
MaTeMaTU4ECKOU UHIYKIHH. MoOHOTOHHBIE u OTpaHUYCHHBIE
MIOCIEA0BATEIBLHOCTU. VICTOPUS BO3ZHUKHOBEHUS MATEMAaTUYECKOTO aHajau3a Kak
aHann3a OECKOHEYHO MaJlbIX.

Apudmernueckas ¥ reoMeTpruUecKasl mporpeccu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH M€OMETPUUYECKON
IIPOTrpeCcCui. JIMHENHBIN U 3KCITIOHEHIMAIIBHBIN pocT. Hucio e. @opmyiia CI0KHBIX

MpOLEHTOB. VCrnonab30BaHWE MPOrpecCMr ISl  PEIICHHs pealbHbIX —3ajad
MPUKJIAAHOTO XapaKTepa.

HenpepoiBHbIe (GYHKIMM W WX CBOWCTBA. TOUYKM pa3pbiBa. ACHUMIITOTHI
rpagukoB ¢yHkuuid. CBolcTBa (YHKUMI HENpEpBIBHBIX Ha oOTpe3ke. Meroa
MHTEPBAJIOB [JIsl pelieHusi HepaBeHCTB. lIprMeHeHHe CBOWCTB HENMpPEPHIBHBIX
(GyHKUMN U1l pelieHus 3a1ay.

[TepBas u BTOpas nmpousBoaHble PpyHKIMU. OnpenenaeHne, reOMETPUUECKUN U
(bu3MYecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUY.

[IpousBoanbie  3nemeHTapHblX  QyHkuuid.  IIpousBoaHass ~ CyMMBbl,
MPOU3BEECHUS, YACTHOTO U KOMIO3UIUU (QYHKIUH.

MHo2KecTBa U JIOTUKa

MHoOkeCTBO, oOnepauyMu HaJl MHOXKECTBAMH W HX CBOWCTBA. Jnarpammsl
Oiinepa—Benna. IlpuMeHeHHE TEOPETUKO-MHOKECTBEHHOIO — ammapara  Juis
OMMCAaHUS pEeaJbHBIX MPOLECCOB U SIBICHWH, MPU PEIIEHUW 3a0ad U3 JIPYrux
y4eOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHYECKOrO0 OOBEKTa, CIEJCTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIEC YPABHEHUS.

11 knacc
Yucna u BeIYUCIICHUSA

HarypanbHbie u nenble yucina. [IpumeHeHrne npu3HakoB AEIMMOCTH ILEJIbIX
gucen, HauOoypmuid o0muii nenutend (manee — HOJ]) m Hammenswiiee oOrnee
kpatHoe (nanee — HOK), octaTkoB o moayJto, airoputMa EBkiuaa 1js penieHus
3a/1a4 B LENbIX YHCIIaX.

Kommnekcuble uuncna. AnreOpaumdeckas M TPUTOHOMETpUYECKast (HOPMBI
3aMUCcH KOMIUIEKCHOTO 4Yucia. ApudmeTrueckue omnepalnud ¢ KOMIUIEKCHBIMU
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gucnamu. M300pakeHWe KOMIUIEKCHBIX YHCEI Ha KOOPJAMWHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHn U3 KOMILUIEKCHOTO yucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIJIsl pelieHus (PU3NYECKUX U T€OMETPUUECKUX 3a/au.
YpaBHEHUS U HEPABEHCTBA

CucremMa © COBOKYIHOCTb YPaBHEHHUH W HEPABEHCTB. PaBHOCHUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHUX  YpPaBHEHHM €  IMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PellieHne TpuroHoMeTpuyecKuX HEPaBEHCTB.

OCHOBHBIE METOJBI pELIEHUS T[OKa3aTeIbHBIX U  JOorapu(pMUYECcKuxX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHNS] UPPALUOHAJIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS CUCTEM M COBOKYIHOCTEW pallMOHAIbHBIX,
UppalMOHAIbHBIX, TIOKA3aTEIbHBIX U JOrapu(PMUUYECKUX YPABHEHUH.

VYpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITAPaMETPAMH.

[IpumeHeHne  ypaBHEHMi, CHUCTEM M  HEPAaBEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad W 3a7a4 M3 Pa3IM4YHbIX OOJaCTEd HAYKH W peajbHOU
KU3HH, UHTEPIPETALNS TOTYYEHHBIX PE3YIbTaTOB.

OyHKIMU U TpaduKu

['padpux xommosunuu QyHkuuil. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpruueckue QPyHKIIUN, UX CBONCTBA U TpadUKH.

['padprueckne MeToabl pelleHHs ypaBHEHU W HepaBeHCTB. | 'paduueckue
METO/Ibl PEILICHU 3a/1a4 C TapaMETPaAMHU.

Hcnons3oBanue rpadukoB GYHKIUN I HUCCIEIOBAHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOPbIE BO3HHMKAIOT IMPHU PELICHUU 3a/ady U3 APYIHX y4eOHBIX
IIPEIAMETOB U PEAJIbHOU KU3HMU.

Hayana maremaTtrueckoro aHanusa

[IpumMeHeHue mpou3BOAHON K MCCIEN0BAHUIO (DYHKIMI HA MOHOTOHHOCTH U
sKkcTpeMyMmbl.  HaxoxaeHue  HamOOJbIIEro YW HAWMEHbBILIET0  3HAYCHUU
HENpepbIBHON (YHKIMU HA OTPE3KE.

[IpumeHeHrne NPOM3BOMHOM Il HAXOXKICHHWS HAWy4YlIEro pELICHHsS B
NPUKIAAHBIX 3a/adax, s ONpPENeJeHUs CKOPOCTH M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (HOPMYJIOM WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QyHKIUH. [IpaBuna Haxox1eHHs TepBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuin CMBICII VHTErpala. Brruucnenue
onpeneneHHoro uarerpaia mno ¢popmyne Hetorona-JleiiOuura.

[IpumeHneHue wHTErpana i HAXOXKIEHUs IUIOWAAEeH TUIOCKUX (uUryp u
00BEMOB r€OMETPUUYECKUX TEJL.
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[Tpumepsr pemennit nuddepeHMaNbHbIX ypaBHEHHNA. MaTemaTHueckoe
MOJICIMPOBAaHUE PpEaJbHBIX IPOLECCOB C TMOMOIIBIO AU(PepeHInanbHbIX
YPaBHCHUU.

I'eomerpus
10 kimacc
[IpsiMBI€ U TIJIOCKOCTH B MMPOCTPAHCTBE

OcHOBHbIE  TIOHATHUSI ~ cTepeoMeTpuu. Touka, mOpsiMas, IUIOCKOCTb,
npoctpadHcTBO. [loHsiTHE 00 aKCMOMAaTUYECKOM TOCTPOCHUHM CTEPEOMETPHUU:
AKCMOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.

B3auMHOe pacnonokeHrue NpsSIMbIX B MPOCTPAHCTBE: IE€PECEKAIOIIMECH,
napajijieJbHbIE M CKpEIIMBarolIdecss TMpsamble. [Ipu3HaKKW CKpENIMBaIOIIMXCS
npsMbIX. [lapanieabHOCTh MPSAMBIX M INIOCKOCTEN B MPOCTPAHCTBE: MapaJlieIbHbIC
MpsIMbIE B MPOCTPAHCTBE, MAPATIICITBHOCTh TPEX MPAMBIX, TAPAIICTbHOCTh MPSIMOM

u 1miaockocTu. llapamnenbHoe W LEHTpaIbHOE NPOEKTHPOBAHUE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa MNapajlIeIbHOrO MNpPOEKTUpOBaHUsA. M300pakeHue
Guryp B nmapayuieqbHOM MPOEKIUU. YTJbl C COHANPABIEHHBIMA CTOPOHAMH, YIOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuienbHOCTh IIJIOCKOCTEN: NapajuleiIbHbIE
IJIOCKOCTH, CBOKCTBA IapajuIeIbHBIX IJIOCKOCTEH. [Ipocrenmme
MPOCTPAHCTBEHHbIE (UTYphl Ha IUIOCKOCTU: TETpadJp, MapaieJenunes,
MMOCTPOCHUE CCUCHUU.

[leprieHIUKYJISPHOCTD NPSIMOM M IUIOCKOCTH: IEPIICHINUKYJIAPHBIC NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIbHBIE W IEPIEHAMKYJSIPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, TeopemMa O IpAMOU
MIEPIICHIUKYIJISIPHOU IIJIOCKOCTH. OpTroronaneHOE IIPOEKTUPOBAHUE.
[leprieHAMKYISIp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH IO IJIOCKOCTH, PACCTOSTHUE
OT MpsAIMOW 0  IJIOCKOCTH,  HpoeKuuss  (uUrypl Ha  IUIOCKOCTb.
IlepnieHIMKYISAPHOCTh  IIOCKOCTEW: IPU3HAK  INEPIEHAMKYISAPHOCTH  JABYX
miockocTer. Teopema o0 TpexX NepneHIUKYJIIIpax.

VYriael B OPOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, JBYIPaHHBIN
yToJl, JUHEWHBIA YroJl IBYTPAHHOrO yria. TpEeXrpaHHbli 1 MHOTOTPAaHHbBIE YIJIBL.
CBONCTBA TIUIOCKMX YIJOB MHOTOrpaHHoro yria. CBOWCTBa IUIOCKMX H
JIBYTPAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopeMbl KOCHHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJIa.

MHororpasHHuKH

Buzipl MHOTOIpaHHHMKOB, Pa3BepTKa MHOrorpaHHuka. llpusma: N-yrosibHas
npusMa, rnpsiMasi 1 HaKJIOHHasl pU3Mbl, OOKOBasi U MOJIHASL TTOBEPXHOCTH MPU3MBI.
[Tapayutenenunesn, NpsAMOYIOJIBHBIA — MapajuleJICNIANIEl M €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha DOBEPXHOCTM MHOrOrpaHHuMKa. Teopema Oiepa.
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[IpoctpanctBennas teopema Iludaropa. Ilupammpma: n-yronmpHasi mnupamuna,
OpaBWIbHAs W YyceucHHas nupaMuibl. CBolicTBa pedep M OOKOBBIX TIpaHEil
IpaBWIbHOW mUpaMuibl. IIpaBuiabHBIE MHOTOTPAaHHUKH: IpaBWIbHAs INpU3Ma U
IpaBWJIbHAs THpPAaMHUAA, NPABUJIbHASL TPEYrojbHAs NUPaMUIAa W NPABUIBHBIN
TeTpadap, KkyO. IlpenacrtaBieHue o TNpPaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
JOEKAdIP U UKOCASP.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: peOpa, JAWaroHaja, YIJbl.
[Inomans OOKOBOM NOBEPXHOCTH M TIIOJHOM MOBEPXHOCTH MPSMOM TNPU3MBI,
IUIOIIAJlb OCHOBaHWI, TeopeMa O OOKOBOH MOBEPXHOCTH MPSMOU IPHU3MBIL.
[Inomans OOKOBOM NOBEPXHOCTH M MOBEPXHOCTH MPaBUWIBHOM MNHpPaMHIIbI,
TeopeMa O IUIOMIAAU YCEUCHHON MUpaMU/IbI.

CuMmmeTprss B INIPOCTPAHCTBE. OJJIEMEHTBl CUMMETPUM  ITPaBUIIBHBIX
MHOTOI'paHHUKOB. CUMMETpHS B MPAaBUIBHOM MHOTIOTPAHHUKE: CUMMETPHS

napajuiesienunea, CUMMETPHUS MPABWIBHBIX MPU3M, CHUMMETPHS IPaBUIBHOU
MAPaAMU/IBI.

BekTopsl 1 KOOPAUHATHI B TPOCTPAHCTBE

[loHATHS: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJIEBOTO
BEKTOpA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABICHHBIE W MPOTHUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. J€CTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
yucio. CBoiicTBa ciiokeHus: BeKTopoB. CBONCTBA YMHOKEHHUSI BEKTOpA Ha YHCIIO.
Ilonatne komrmuianapHble BEKTOpbI. [IpM3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapawtenenunena. TeopemMa O pa3jgoXKEHUH BEKTOpa MO TPEM
HEKOMIUIaHapHbIM  BekTopam. lIpsMoyronpHas  cucteMa  KOOpJAMHAT B
npoctpancTBe. KoopaumHatel BekTopa. CBsI3b MEXKIy KOOpPJIMHATAMHU BEKTOpa H
KOOpJIMHATaMH TOYEK. YToJl Mexay Bekropamu. CKalsgpHOE NpOU3BEACHHUE
BEKTOPOB.

11 knacc

Tena BpaieHus

[loHaTHs: UIMHAPUYECKAs] TMOBEPXHOCTb, KOHHMYECKas IOBEPXHOCTb,
chepuueckas TMOBEPXHOCTh, oOOpasyolmue MmoBepxHocTe. Tena BpalueHus:
UJIUHAP, KOHYC, YCEUCHHBIM KOHYyC, cepa, map. BzaummnHoe pacmomoxxeHue
cheppl M TUIOCKOCTH, KacaTejabHash IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpalleHUs] Ha TJIOCKOCTU. Pa3BepTka nuimHapa u koHyca. Cummerpus chepsl u
mapa.

O0beM. OcHOBHBIE cBoiicTBa 00beMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajjieienunena u ciueAcTBus u3 Hee. OO0BEM mNpsMod H
HAKJIOHHOW MPU3MBI, IWJIMHIpPA, TUpaMHUIbl U1 KoHyca. O0bEM mIapa U MIapoBOTO
CErMEHTA.
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KomOunanuu Ten BpallleHMss U MHOTOrpaHHUKOB. llpu3ma, BhucaHHas B
IJIMHAP, ONHCaHHas okojo IwuuHApa. Ilepecedenue cdepsl u mapa c
iockocTeio. Kacanme mapa u cdepbl miockocteio. IloHsATHE MHOTOrpaHHUKA,
OMHUCAaHHOTO OKOJO cdepsl, cdepbl, BIMCAHHON B MHOTOIPAHHUK WU TEJO
BpaIICHHUS.

[Tnomans MOBEpXHOCTH LWIMHJpA, KOHYyca, IUIOMIAAL cepsl U e yacTew.
[lonobue B mpocrpancTBe. OTHOIIEHHE OOBEMOB, IUIOLIAJAEH IOBEPXHOCTEN
nofo6HbIx ¢uryp. IlpeoOpasoBanue momoOusi, romoreTus. Pemenue 3amauy Ha
IUIOCKOCTH C UCHOJIb30BAHUEM CTEPEOMETPUUECKHUX METOJIOB.

[TocTpoeHue ceyeHuii MHOTOTPaHHUKOB U TEJ BPAILEHUs: CEYCHUS LMINHIpA
(mapamnenbHO M TEPHEHAMKYJISPHO OCH), CEYEHUs KOHyca (mapajulesibHbIe
OCHOBAHUIO U MPOXO/SILIUE YEPe3 BEPILNHY), CEUSHUS I1apa, METOIbl TOCTPOSHUS

CEUCHUI: METOJ CJIEHAO0B, METOJ BHYTPEHHETO IIPOSCKTUPOBAHUSA, METOJ IEPEHOCA
CEKYIIEHN TIOCKOCTH.

BekTopbl ¥ KOOpAUHATHI B IIPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepannu Haj —BEKTOpaMmH. BekTopHoe
YMHOKEHHE BEKTOpoB. (CBOICTBA BEKTOPHOrO yMHOXEHHUA. [IpsMoyronbHas
cUcTeMa KOOpAMHAT B mpocTpaHcTBe. KoopanHaTel BekTopa. PasznoxeHnne BeKTopa
no 6azucy. KoopauHaTHO-BEKTOPHBIA METOJ| TMPHU PEIICHUH TeOMETPUYECKUX
3aaad4.

JIBM>KEHMS B TPOCTPAHCTBE

JBrokeHust mpoctpancTBa. OToOpakeHus. J[BUXKEHUS U PABEHCTBO (UTYP.
OO6mue cBoMcTBa JBWXEHUWA. Buapl ABWKEHUM: mnapajiedbHbI TEPEHOC,
LCHTPpAJIbHA CUMMETPUS, 3€PKAIbHA CUMMETPHUS, IOBOPOT BOKPYT IPSIMOM.
[IpeoOpazoBanus mogodus. [Ipsimas u chepa Diinepa.

BeposaTHOCTh M cTaTHCTHKA
10 knacc

['pad, cBsa3ublii Tpad, myTH B rpade: ukibl 1 1end. CteneHb (BaJICHTHOCTH)
BepiuHbL. ['padsl Ha mmockoctu. [epeBbs.

CrydaitHble SKCIEPUMEHTHI (OIBIThI) M CIIyYaiiHbIe COOBITHS. DJIeMEHTapHBIC
coObITust (Mcxonbl). BeposTHOCTH citydaitHOro coObITHSA. Biam3ocTh 9acToThl U
BeposiTHOCTU ~ coObITuiA.  Cily4aiiHble  ONBITBI  C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMUA COOBITUSIMH.

Omnepanuu HajJ COOBITUSIMU: TIEpECeUeHUE, 00beIMHEHNE, POTUBOIIOJIOKHbBIC
coObrTus. Jluarpammer Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYciloBHass BEpPOSTHOCTb. Y MHOKEHHE BEPOATHOCTEU. [lepeBo CiiydailHOTO
skcniepuMmenTa. Popmyia noinHou BeposTHocTH. Dopmyna bakieca. HeszaBucrumele
COOBITHSI.
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bunapHbIi cilydaiiHblid ONBIT (MCOBITAHKE), YCIieX U Heyaadya. HesaBucumble
ucnbiTaHus. Cepusi HE3aBUCUMBIX UCIIBITAHUN 1O MepBoro ycrexa. [lepecranoBku
u daktopuan. Yucmo coueranmii. TpeyronpHuk Ilackans. dopmyna OuHOMa
Hprorona.

Cepust He3aBUCUMBIX HcnbITaHU bepuymnu. ChydaiitHslii BbIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuvaitHas  BennunHa. Pacnpenenenue  BeposiTHocTed.  Jlmarpamma
pacnpenenenua. Onepanuu Haj ClydyallHbIMU BEeMYMHAMK. buHapHas ciydaiiHas
BesmunHa. lIpumepel pacnpeneneHuil, B TOM YHUCJIE TEOMETPUYECKOE H
OMHOMUAIBHOE.

11 kimace

CoBMecTHOE paclpelesieHue JABYX CIy4dalHbIX BenuuuH. He3aBucumele
CIIy4ailHbIC BEJIUYUHBI.

MaremaTudyeckoe OXUJAHUWE CIydallHOW BEIWYMHBI  (pacrpeneseHus).
[IpuMepbl NMpPUMEHEHHS MAaTeMaTHYEeCKOro OKUIaHUs (CTpaxoBaHUE, JOTepes).
MareMatnyeckoe OKuJaHue OMHAPHOM cilydyallHOM BEIMYMHBI. MaTeMaThuuecKoe
OXXKMJAaHUE CYMMbI CIyYallHbIX BEJIMYMH. MareMaTH4ecKoe  OKHJIaHHE
reOMETPUUYECKOT0 1 OMHOMHUAIIBHOTO Paclpe/IeIICHUN.

Jucnepcus W CTaHOAPTHOE  OTKJIOHEHHWE  CIy4YallHOW  BEJIMYHHBI
(pacnpenenenus). ucniepcust OuHapHOM cliydaliHOM BeIWYMHBI. MaTtemaTudeckoe
O0’)KMJIAHUE TIPOU3BEICHHUS M JHUCIEPCUS CYMMBbl HE3aBUCHUMBIX CIIy4aWHBIX
BenuuMH. Jlucrepcuss M CTaHIApTHOE  OTKIIOHEHUWE OMHOMUAIBHOTO
pactpenenenud. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHWE TIE€OMETPUYECKOTO
pacrpeneneHus.

Hepasenctso UeoOsnimeBa. Teopema YUeOwimeBa. Teopema bepnynau. 3akon
Oonpimmx  uymcen.  BwpiOOpouHBIi  MeTOm — HWccienoBaHui.  BeibopouHble
xapakTepucTUku. OleHUBaHUE BEPOSATHOCTU COOBITUS 1O BHIOOPOYHBIM JITAHHBIM.
[IpoBepka mpocTenmmx TUIIOTE3 C HOMOLIBIO U3YUYEHHBIX PACIPEACIICHUM.

HenpepsiBHble ciyyalible BeauuuHbl. [Ipumepbl. @DyHKUUS IUIOTHOCTH
BEPOSITHOCTU pacHpeaciicHus. PaBHOMEpHOE pacnpenelieHue W €ro CBOWCTBA.
3ajauu, NpUBOAAILNE K TOKA3aTEIIbHOMY PACHPEAEICHUIO. 3a1a4u, IPUBOISIINE K
HOPMaJIbBHOMY pacIpeneneHuto. OyHKIMA IIJIOTHOCTH BEPOSITHOCTHU
MOKA3aTeJIbHOTO pacnpeiesieHus, PyHKIUS MIOTHOCTH BEPOSTHOCTH HOPMAJIBLHOTO
pacnpeneneHus. OyHKIUSA ITIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICIICHUS.

ITocmenoBaTeIbHOCTh  OJWHOYHBIX  HE3aBHCHUMBIX  COOBITHH. 3ajaud,
NpUBOIAIIME K pacnipeneneHuto Ilyaccona.

KoBapuanus nByx ciayudailHbix BenuuuH. Koadduiument mauHeHHOM
koppemsiiuu.  CoBMecTHbIE — HAOMIOJEHUS  JBYX  BEIWYHMH. BbIOOpOUHBIit
kodhpuLMeHT Koppensiuu. Paznuune Mexnay JMHEHMHOW CBS3bI0 M MPUYMHHO-
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CJIECTBEHHOU CBA3bI0. JIMHEHas perpeccus, METOJl HAMMEHbBIIINX KBaAPaTOB.

2. IlnanupyemMble pe3yabTaThbl OCBOEHHS Y4eOHOI0 MpeaMeTa, yueOHoro
Kypca (B TOM YHCJIe BHEYPOUHOI AeSITeJIbHOCTH), Y4eOHOr0 MOTYJIsI.

[Inanupyemble pe3yiabTaThl OCBOCHHS MPOrpaMMbl  y4eOHOTO Kypca
«Marematuka» (yrayOJeHHBII ypOBEHb) Ha YPOBHE CpEAHEro OOUIEro
o0Opa3oBaHuUs

JIn4yHOCTHBIEC pE3yIbTAThI

1) rpa)1aHCKOTO BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMKA O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€HAa  POCCHMCKOTO  OOIIecTBa,  MPEACTABICHHE O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUM,
NpONEAYp TPaKIaHCKOro oOIecTBa (BBIOOpPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMO/JICUCTBOBATh C COIMAJIbHBIMM MHCTUTYTaMHU B COOTBETCTBUU C UX
GYHKIMAMY U Ha3HAYCHHUEM;

2) MaTpHOTHYECKOTO BOCITUTAHHUS:

c(hOpPMHUPOBAHHOCTh POCCUNCKON TPaKTAHCKOW HMIECHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOM MaTEMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKECHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMAaTHYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
AKOHOMHKU;

3) IyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUSI:

OCO3HAHME JTYXOBHBIX IEHHOCTEH POCCHUHUCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JIOCTIKEHUM HayKu W JIESITEIbHOCTBIO YUYCHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 5CTETHYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIIEHUWE K MUPY, BKIIOYAash 3CTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/ad, pelieHul, pacCykIeHU, BOCIPUUMYNBOCTh
K MaTeMaTUYECKUM acCIlleKTaM pPa3IMUYHbIX BUJOB UCKYCCTBA;

5) Gbu3HYECKOro BOCIIUTAHHS:

cOPMHPOBAHHOCTh YMEHHUS TPUMEHATh MaTeMaTUYECKHWE 3HAHUS B
MHTEpecax 3JI0pOBOTO 1 0e30MmacHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 30pOBbIO (30pOBOE MHUTaHUE, COATaHCUPOBAHHBIM PEXHUM 3aHATUU U
OTIIbIXa, peryisipHas (pu3udecKas aKTUBHOCTH), (DM3MUECKOE COBEPIICHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO;

6) TPy 10BOTO BOCITUTAHUS:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpec K
paznuyHbiM  cPepaM  MPOPECCUOHAIBHONW  JESATENBHOCTH,  CBS3aHHBIM  C
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MaTEMaTHUKON M e¢ MPHJIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP

Oyayueil mpodeccun U peanu3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCT M CHOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3OBaHUIO U
caMO0OOpa30BaHUI0 HA MPOTSIKEHUU BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYACTHIO B PEILICHUU TPAKTUYECKUX 33]1a4 MaTEMaTHYE€CKON HAPaBIEHHOCTH;

7) PKOJOTUYECKOI0 BOCIIUTAHUS:

C(OPMUPOBAHHOCTh  AKOJIOTMYECKON  KyNbTYpbl, TOHHUMAaHHE BIMSHUS
COLIMAJIBHO-D)KOHOMHYECKUX IPOLECCOB HA COCTOSHUE IMPUPOJHON M COLMAIBHON
Cpelibl, 0CO3HaHME II100aIbHOIO XapaKTepa SKOJIOTMUECKUX MPOOIeM, OpUEHTaLUs
HAa TPUMEHEHHE MaTeMaTHYeCKUX 3HAHUM JUIsi pemieHus 3agad B 00JacTH
OKpYXalollled Cpelbl, IUIAHUPOBAHUE IIOCTYIKOB M OLIEHKM HX BO3MOKHBIX
MOCJIE/ICTBUM JIJIsl OKPY KarOLIEH Cpeibl;

8) eHHOCTH HAyYHOTO ITO3HAHUS:

C()OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKd U  OOIIECTBEHHON  MpakTUK{, IOHUMaHHE
MaTeMaTUYeCKOM HAayKH Kak c(depbl 4YelOBEYECKOM JeATEIbHOCTH, 3TAlOB €¢
pa3BUTHS W 3HAUYMMOCTH JUIsl PpAa3BUTUS LMBWIM3ALWHU, OBJIAJCHHUE SI3bIKOM
MaTEMaTUKM M MaTeMaTHYeCKOW KyJIbTypOHM KakK CpEICTBOM IIO3HAHHS MUpa,
TOTOBHOCTh OCYILECTBIIATh ITPOCKTHYKD M HCCIENOBATEIBCKYIO JEATEIbHOCTb
WHJUBUIyaJIbHO U B TPYyIIIE.

MeranpeaMeTHbIe Pe3yJIbTAThI
[To3HaBaTeNbHbIE YHUBEPCAJIbHBIE YUEOHBIE IEHCTBHS

ba3oBble 0rnuecKue AenNCTBUS:

BBIBIAIT M XapaKTEPHU30BaTh CYLIECTBEHHBIE IMPU3HAKKM MAaTEMaTHYECKUX
OOBEKTOB, MOHSTUW, OTHOLIEHUN MEXAy MOHATHAMH, (OPMYJIUPOBATH
onpeaeneHus] MOHATHI, YCTAHABIMBATh CYIIECTBEHHBIM MPU3HAK KilacCU(UKAIIH,
OCHOBaHMs /17151 0000IIEHHS U CPAaBHEHHUSI, KPUTEPUU TIPOBOJUMOTO aHAIIN3a;

BOCIpUHUMATh,  (OpMYyJIHpOBaTh M  NPeoOpazOBbIBaTh  CYXKIACHMS:
YTBEpAUTENbHbBIE U OTPULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHbIC;

BBISIBJIAITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOJIIOEHUSX U YTBEPXKACHUSX, MpEIaraTb KpUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTh BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AENYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKJIFOUEHH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUN
(IpsiMble U OT MPOTUBHOTIO), BEICTPAUBATh APryMEHTALINIO, TPUBOAUTH IPUMEPHI U
KOHTp MPUMEpbI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHHSI U BBIBOJIBI;

BbIOMpaTh cnoco0 pemieHus y4eOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BapHMaHTOB  pEIICHHsA, BbIOMpaTh HaumboJee TMOAXOASAMUNA €  y4eTOM
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CaMOCTOATCIIBHO BBIACICHHBIX KpI/ITepI/IeB) .

bazoBbie nccnenoBaTeNbCKUE NEUCTBUS:

MCIIOJIB30BaTh BOMPOCHl KaK HCCIEIOBATEIIbCKUM HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOINPOCH,  (UKCHpPYIOUIME  MPOTUBOpeune,  mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (pOopMUpOBaTh TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3ULINI0, MHEHHE;

MPOBOJAUTH CAMOCTOSATENIHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIETOBAHUE
10 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, SBIICHHUS, TIpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXK Ty OOBEKTaMHU, SIBICHUSIMH, POIIECCaAMU;

CaMOCTOSATENFHO (OPMYITHPOBATh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
MIPOBEJICHHOIO  HAONIOACHUS, HCCIEAOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIHTATOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpollecca, a TakKe BBIIBUTATh
NPEANOJIOAKEHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

PaGota ¢ undopmarueii:

BBIABJIATH AeUIMTH MHPOpPMAIMHU, TAHHBIX, HEOOXOIUMBIX /Ji1 OTBETA HA
BOIIPOC U JJIA PELICHUS 3a1a4H;

BBIOMpaTh MH(POPMALINIO W3 UCTOUHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATh,
CHUCTEMaTU3UPOBATh M HWHTEPIPETUPOBATH HMHQPOPMAIUIO PA3NIUYHBIX BHUIOB H
dbopm IpeacTaBICHNUS,

CTPYKTYpPHUpPOBaTh HH(POPMAIIMIO, TPEACTABIATh €€ B Pa3NUuYHbIX (opmax,
WJUTIOCTPUPOBATH TpadUUuECcKH;

OIICHUBATH HaJICKHOCTD uHpopMau 1o CaMOCTOSATENIbHO
chopMyIMPOBAaHHBIM KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHUBEpCATbHBIC YICOHBIC JCHCTBUS

OO6menue:

BOCIIPMHUMATh U (hOPMYJIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHAIMU H
[eJasIMU  OOIIEHUSI, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOUYKY 3pPEHUS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOJIY PEIICHHs 3aadH,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXJICHHS 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOH TEMBI,
mpoOJIeMBl, pelracMoOi 3ajauyd, BBICKA3bIBATh WJICH, HAIlCJICHHBIC Ha IIOMCK
pEIIeHUs, COMOCTABISTh CBOM CYXKJICHHS C CYXJICHHSIMH JPYTUX YYaCTHUKOB
auanora, oOHapy>KWBaTh Pa3jIMYUe W CXOACTBO TO3UWIMH, B KOPPEKTHOU (opme
(bopMyIMpOBaTh Pa3HOTIIACHS, CBOH BO3PAKCHUS;

MIPE/ICTABIIATh PE3YJIbTAThl PEIICHHS 3a/1ayd, SKCIICPUMEHTA, HCCIICOBAHUS,
MPOEKTa, CAMOCTOSITEIbHO BBIOMpaTh (OopMaT BBICTYIUICHUS C YYETOM 3ajad
MIPE3CHTAIUNA U OCOOEHHOCTEH ayUTOPHH.
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PerynsaruBHbIe yHUBEpCATbHBIC YUCOHBIC ACHUCTBUS

Camoopranuzanus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHHS 3aa9d, BEIOMpPATh CIIOCOO PEIIeHUs C
YY4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh
U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUI C y4ETOM HOBOM MHGOpPMALIHH.

CaMOKOHTPOJIb, SMOIMOHATIbHBINA UHTEIIICKT:

BJIQJICTh  HAaBBbIKAMHU  T[IO3HABaTENbHOW  pedIEKCMU  KaK  OCO3HAHUSs
COBEpIIAEMbIX JCHCTBUI M MBICIUTEIIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJCTh
croco0aMu CaMOTPOBEPKH, CAMOKOHTPOJSL Tpollecca U pe3yibTaTa pelieHus
MaTeMaTH4YeCKON 3a/1a4H;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a7auH,
BHOCHUThH KOPPEKTHUBBI B JICATCIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIIMOOK, BHISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHATH MPUYUHBI
JOCTI)KEHUS WIIA HEJIOCTHKEHUSI PE3YJIbTATOB JIEATEbHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OLIEHKY MPUOOPETECHHOMY OIIBITY.

CoBMecTHas IeSITENbHOCTD:

MIOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThl mMpU pEeHIeHUH YYEOHBIX 3ajady, MPUHUMATH 1€Jb COBMECTHOM
NEeSATEIbHOCTH, IJAHUPOBATh OPraHU3aLMI0 COBMECTHOW pabOThI, paclpencsTh
BUJIBI PpabOT, JOTOBapUBATLCA, OOCYXAaTh MPOIECC W pe3yiabTar padoThl,
000011aTh MHEHHUS HECKOJIBKHX JTIOICH;

y4acTBOBaTh B T'PYMIOBBIX (opMax paboThl (0O0CyKaeHuss, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMB» W HWHBIE), BBIMIOJHATH CBOIO YacThb pPaOOTBI |
KOOPAWUHUPOBATh CBOU JCHCTBUS C JAPYTMMHU YICHAMU KOMAaHJbl, OLICHUBATH
KauyeCcTBO CBOETro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHHUKAMU B3aUMOJICUCTBUS.

[IpenMeTHbIE pe3yabTaThI

K konny oOyuenus B 10 kiacce oOydaromuics MOIYYUT CIEAYIOLINE
peAMETHbIE Pe3ybTaThl MO OTJEIbHBIM TeMaM pabouell MporpaMMbl Y4eOHOTO
Kypca «AnreOpa 1 Hauajga MaTEMaTUYECKOTO aHAIU3a»:

Hucna v BBIYUCIIEHUS:

CBOOOJTHO OIEPUPOBATh TMOHATHUSMHU: PAIMOHAIBHOE YHCIIO, OECKOHEYHas
Mepuoanyeckasl JIpoOb, TPOILEHTHI, HPPAIMOHAILHOE YHCIIO, MHOXECTBa
pPalMOHAIIBHBIX U ICMUCTBUTEIIbHBIX YUCEN, MOIYJIb ICCTBUTEIBHOTO YHCIIA;

MPUMEHSIThL JPOOM U TPOLICHTHI JUIS pElICHUs] TNPUKIAJAHBIX 3a7ad U3
PAa3IMYHBIX OTPACIIEN 3HAHUN U pEAIbHOM KU3HU;

MPUMEHSTH MPUONMKCHHBIC BIYUCIICHUS, TIpaBUjIa OKPYTJICHUS, TPUKUJIKY H
OIIEHKY Pe3yJIbTaTa BbIUYMCICHUN;
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cBOOOJIHO ONEpUPOBATh TMOHITHEM: CTENEHb C LEJIbIM TOKa3aTeleM,
UCIIOJIb30BaTh MOAXOAAIIYI0 (hOpPMY 3allUCU ACUCTBUTENBHBIX YUCEN JJIS PEIICHHUS
MPAKTUYECKUX 3a]1a4 U MPEACTABICHUS IaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETUUECKUN KOpPEHb HaATypajbHOMU
CTEIECHHU;

CcBOOO/IHO OINEPHUPOBATh MOHSATUEM: CTETICHb C PALMOHAIBHBIM MOKa3aTeleM;

cBOOO/IHO OTIEPUPOBATH MOHITHIMHU: JIOTapudM YHCIIa, IeCATUIHBIC U
HaTypajbHbIe JTOrapu(MBbI;

CBOOOJTHO ONEPHUPOBATH MOHITUSIMHU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHTECHC
YHUCJIOBOTO apTyMEHTa;

ONEPUPOBAThH MOHATHAMH: apKCUHYC, aQPKKOCHHYC M apKTaHTE€HC YUCIOBOTO
apryMeHTa.

YpaBHEHUS 1 HEPABEHCTBA:

cBOOOHO OMEpPUPOBATH MOHITHSIMH: TOXAECTBO, ypaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHATh pa3jMyYHble METOJAbl PEUICHHUs PAlUOHAIBHBIX M JIPOOHO-
palioHaJbHBIX ypaBHEHUH, NPUMEHATH METOA HHTEPBAJIOB [JISl PEIICHUS
HEPABEHCTB;

CBOOO/IHO OIEpPUPOBATh MOHATUSMHU: MHOTOUYIEH OT OJHOW NEPEMEHHOI,
MHOTOUWIEH C ILeJbIMH Ko3((dULHMEeHTaMH, KOPHUM MHOTOYJIEHa, MPUMEHATH
JieJIeHMe MHOTOWJIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMmy besy u treopemy Buera
IUTS peIlieHus 3a1a4;

cBOOOIHO ONEpUPOBATh TOHATUSAMH: CHUCTEMa JIHMHEWHBIX YpaBHEHU,
MaTpUIla, OMpPENeIUTeNh MATPUIBl 2 X 2 U €ro TeOMETPUYECKHd CMBICT,
UCIIOJIb30BaTh CBOWCTBA OMNpeAeNuTeNs 2 X 2 s BBIYUCIICHUS €ro 3Ha4eHWUs,
OPUMEHATh ONPEACNUTENN JJIi PELIEHUs CHUCTEMbl JIMHEHHBIX YpaBHEHHH,
MOJIETTUPOBAThH peajbHbIC CUTYAI[UH C TOMOIIBIO0 CUCTEMBI JIMHEHHBIX YpaBHEHUH,
WCCIIEIOBaTh TOCTPOCHHBIE MOJENNM C TOMOIIBI0O MAaTPHIl U OMpeaeiIuTenei,
MHTEPIPETUPOBATH MOJTYUCHHBIN pe3yNbTarT;

WCIIOJIb30BaTh CBOWMCTBA JICUCTBUM C KOPHAMHU I TpeoOpa3oBaHUs
BBIPAXKCHUU;

BBITIOJHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAXKECHUN, COJEPIKAINX CTETICHH C
paIoHaIbHBIM TTOKa3aTeNIeM;

UCII0JIb30BaTh CBOMCTBa norapupmMoB TUTSt npeoOpa3zoBaHus
Jorapu(pMHUUECKUX BBIPAKCHUH;

CBOOOJHO ONEpPUPOBATH TOHATHUSAMU: HppAIOHATBHBIC, MOKa3aTelIbHBIE U
norapuMuUECKre YpaBHEHUS, HAXOAUTh UX PEIICHUS C TIOMOIIBIO PABHOCHIIBHBIX
NEPEXOA0B UM OCYIIECTBIISSI IPOBEPKY KOPHEH;
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IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYIIBI I TPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUN;

CBOOOJHO OINEPUPOBATH IMOHSATHEM: TPUTOHOMETPUYECKOE YpABHEHUE,
MPUMEHATh HEOOXOoAMMBIE  (QOpPMyJNIBI I PEHIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHMUI];

MOJICJIMPOBaTh pEaAbHbIE CUTYallUW Ha $3bIKE aJreOpbl, COCTaBIAThH
BBIPQXKCHMs, YpPaBHEHUS, HEPABEHCTBA II0 YCJIOBHMIO 3aJa4yM, MCCIEAO0BAThH
MTOCTPOEHHBIE MOJIEIH C UCIIOJIb30BaHUEM alllapaTa ajreopsbl.

@OyHKIMYU U rpaduKu:

CcBOOO/IHO ONEPUPOBATh MOHIATUIMU: (PYHKIIMS, CIIOCOOBI 3aaHUs (PYHKINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMMIO3ulus GyHKIMA, Tpaduk GyHKINUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIIHIA;

CBOOOJTHO OIEpPUPOBATh MOHATHSAMHU: 0O0JIACTH OMNPEACIICHUS MU MHOXECTBO
3Ha4YCHUU (PYHKIMH, HYJIH (PYHKIIUU, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/IHO ONEpUPOBaTh MOHATHUSAMHU: YCTHBIE W HEYCTHblE (YHKIUH,
nepuoanyeckrie (QyHKIUU, IPOMEKYTKH MOHOTOHHOCTH (DYHKLIHH, MAaKCUMYMbI U
MUHUMYMBI (DYHKIIMM, HauOoJiplleeé M HauWMEHblIee 3HadeHUue (QyHKIUM Ha
MIPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh NOHATUAMHU: CTENEHHAs QYHKIUS C HATypaJbHBIM U
LEJIBIM TOKa3aTeneM, rpapuk CTEneHHOM (YHKIUM C HATypalbHbIM U IIEJIbIM
nokasarenemM, rpaduk KOpHS N-oi CTENeHW KakK (PYHKIMM OOpaTHOWM CTENeHu ¢
HaTypaJbHBIM MOKa3aTeJeM;

ONEepUpOBaTh MOHSATUSMU: JIMHEWHAs, KBaJpaTU4YHAs W JPOOHO-TMHEHHas
(YHKIIMH, BBITIOTHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE X TpaUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSAMU: IOKa3aTelibHas U Jiorapu@muueckast
(yHKUMU, WX CBOMCTBA M rpauKH, HCHOJIb30BaTh MX TpaduKH AJis peuIeHUs
YpaBHECHUH;

CcBOOOIHO ONEpUPOBATH TOHATUSMHU: TPUTOHOMETPUYECKAS] OKPYKHOCTbD,
oTpesiefieHue TPUTOHOMETPUUECKHUX (PYHKIIUI YMCIOBOTO apryMEHTa;

UCIIONB30BaTh rpauku (QYHKUMH JJIsI  UCCIEIOBAaHMS MPOLECCOB U
3aBUCUMOCTEH MpHU PEHICHUH 3a/1ad U3 JPYruX y4eOHBbIX MPEIMETOB U pealbHOU
KU3HU, BBIPAXKATh (POPMYJIaMU 3aBUCHUMOCTH MEXIY BEIMUMHAMMU;

Hauana marematnyeckoro aHamusa:

cBOOOJHO OMNEpUPOBATh MOHATUAMM: apuUPMETHUECKas U TeoMeTphUYecKas
nporpeccusi, 0eCKOHEYHO yObIBaOIIasi reOMETpUUecKasi Mporpeccus, JTMHEHHbIA 1
AKCTIOHEHUIUATIBHBIN pocT, (OopMysia CIO0XKHBIX MPOIEHTOB, UMETh MPEACTABICHHE
0 KOHCTAHTE;

UCIIOJIb30BaTh IPOIPECCUU I PEIICHUs pEeabHbIX 3a4ad IPUKIAJHOTO
XapakTepa;
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CBOOOTHO OTIEPUPOBATH MOHATUSIMU: TTOCIEAOBATEILHOCTh, CIIOCOOBI 33 aHuUs
NOCJIEN0BATENBHOCTENH, MOHOTOHHBIE W OrPAaHUYCHHBIE IOCJIEA0BATEIBHOCTH,
NOHUMATh OCHOBBI 3apOKJICHHUS MATEeMaTUYECKOr0 aHalh3a KakK aHaln3a
OECKOHEYHO MaJIbIX;

CBOOOJTHO OMEpUPOBATh TOHATUSAMH: HENPEPHIBHbIC (YHKIUU, TOYKH
paspsbiBa rpaduka QyHKIMH, aCUMIOTOTHI Ipadrka GyHKIINH;

CBOOOJHO OIEpUPOBaTh TOHATHEM: (DYHKIMSA, HENpEephIBHAS HAa OTPE3KE,
MIPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJIs PEIICHHUS 3a71a4;

CBOOOJTHO OIEpUPOBATh MOHATUSIMHU: TIepBas W BTOpas IPOU3BOJHBIC
byHKIIMHU, KacaTtelbHas K rpaduky GyHKIINY;

BBIYUCIISITh MTPOU3BOJIHBIC CYMMBI, MPOU3BEICHUS, YACTHOTO U KOMIIO3UIIUU
NBYX (QYHKIIMH, 3HATh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIUT;

UCIIOJIb30BaTh T'€OMETPUYECKUN M (DU3UYECKUU CMBICI HPOU3BOJHOM st
pelIeHus 3a1ay.

MHoO»xecTBa U JIOTHKA:

CBOOOJTHO  ONEpUPOBATh  MOHATHUSMHU:  MHOXECTBO, OIEpaluyd  HaJ
MHO>KECTBaMHU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJis ONKUCAHUS PEATbHbBIX
IIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 JPYTUX YUEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHITHSIMU: ONpENEICHUE, TeopeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MaTeMaTHUECKOr0 00BbEKTa, JOKa3aTeIbCTBO, PABHOCUIIHHBIC
YpPaBHEHHUS U HEPABEHCTBA.

K xonimy oOyuenus B 11 kmacce oOydwaromwuiicss TMOMYYUT CIEAYIOUIUE
IIPEeIMETHBIE PE3yJIbTAaThl M0 OT/ACJIBbHBIM TeMaM pabodeil mporpaMMmbl yueOHOTO
Kypca «AnreOpa 1 Hauaja MaTEMaTUYECKOTO aHAITH3ay:

Yucna v BEIYUCIEHUS:

CBOOOJIHO ONEPUPOBATh TOHATUAMHU: HATypaJlIbHOE U 1EJI0€ YHUCIIO,
MHOXECTBa HAaTypaJbHBIX M LEJIBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JEITUMOCTHU
uenbix yucen, HOJ u HOK naTypalibHBIX 4MCeN JJIsl pelIeHHs 3a]a4, IPUMEHSTh
anroput™ EBxinaa;

CBOOOJIHO OIEpUPOBATH TMOHITHEM OCTaTka IO MOMAYJI0, 3allUChiBaTh
HaTypaJjbHbIC YKCIa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO ONEPHUPOBATH MMOHSITUSIMU: KOMIUIEKCHOE YHCJIO M MHOXECTBO
KOMILJIEKCHBIX YHCEN, MPEJCTABIATh KOMILICKCHBIE YHCIIa B alreOpandeckor u
TPUTOHOMETPUUYECKON (pOpMe, BBHIMOTHATH apu(PMEeTHUECKUE ONepari ¢ HUMH U
n300paxaTh Ha KOOPAMHATHOMN TIJIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA:
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CBOOOJHO OMEPHPOBATH TOHITHSAMU: HppallMOHATBHBIC, TOKa3aTeIbHbBIC WU
norapu(MHUUECKHe HEpPaBEHCTBA, HAXOJUTh UX PEHICHHS C OMOIIBIO
PaBHOCHJIBHBIX MTEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEHM TpH pEIICHUH TPUTOHOMETPUYECKOTO
YpaBHEHHUS;

CBOOOJIHO OMNEPUPOBATH TOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MPUMEHATh  HEOOXoAWMMBbIE  (OPMYNIBI IS PENICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIICICTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUUYECKUX YPAaBHECHUN U HEPABEHCTB;

peuiaTh paloHaIbHbIE, HMppalrOHaIbHBIE, MOKa3aTeNbHBIE,
gorapuMUUecKre U  TPUTOHOMETPUYECKHE YypaBHEHHMsI M  HEPABEHCTBA,
coep Kallye MOAYJIU U [apaMeTpBbI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TaKXe 3a7]a4 C IapaMeTpaMu;

MOJICIUPOBATh peajibHbIE CHUTyalldd Ha S3bIKe aireOpbl, COCTaBIATH
BBIPQKCHUS, YPAaBHCHHMS, HEPABEHCTBA M HX CHUCTEMbI IO YCIOBUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJIENIM C MCIOJIb30BAaHUEM ammapara ajireophl,
WHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTaT.

®OyHKIUYU U TpaduKu:

CTpOUTh TpaduKu KOMMO3UIMU (PYHKIUNA C TOMOIIBIO DJIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIIMU JABYX (YHKIIHIA;

CTPOUTH TeOMETpUYECKHe oO0pa3bl YpaBHEHUH U  HEPaBEHCTB Ha
KOOPJIMHATHOM TNIOCKOCTH;

CBOOOJIHO  OMEpPUPOBATH TMOHATUSIMU: TpadUKU TPUTOHOMETPUUECKUX
dynKImi;

OpUMEHATh (GYHKIUA IS MOJCITUPOBAHUS U WCCICIOBAHUS PEaTbHBIX
IIPOLIECCOB.

Hauayia maTemaTueckoro ananusa:

WCITOJIH30BATh MPOU3BOIHYIO JIJISl UCCIIEIOBAaHUS (DYHKIIMA HA MOHOTOHHOCTD
U OKCTPEMYMBI;

HaxOJUTh HAOOJIbIlIEC U HAUMEHbIIICE 3HAUEHUS (DYHKIIMU HEMPEPHIBHON Ha
OTpE3KE;

MCIMOJIb30BaTh MPOU3BOJIHYIO I HAXOXKACHWS HAWJIY4llero PELICHUS B
NPUKIAAHBIX, B TOM YHUCJ€ COLMAJIbHO-JKOHOMUYECKHX, 3ajadax, s
OTIpeNeNIeHUs] CKOPOCTH W YCKOpPEHHWs TMporiecca, 3agaHHOro (OpMYJIoN wiIn
rpaduxom;
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cBOOOJIHO OMEpUpOBAaTh TOHATUAMHU: TEepBOOOpa3Hasi, OMPEICICHHBIH
UHTErpaj, HAXOJWTh IEPBOOOpA3HbIC 3JIEMEHTApHBIX (QPYHKIUNH U BBIUUCIATH
uHTerpan o gopmyne Hetorona-JleiOnuiia;

HAXOJUTh IJIOMIAIU TJIOCKUX QUTYp U OOBEMBI TEJl C MOMOIIBIO MHTErpaa;

UMETh MPEACTaBICHUE O MAaTEMAaTUYECKOM MOJICIMPOBAHUU Ha TIPUMEPE
coctaBieHus TudPpepeHIHATBHBIX YPaBHEHU;

pemarb NpUKIaJAHbIE 33Ja4d, B TOM YHUCIE COLMAIbHO-3KOHOMUYECKOTO H
¢u3znyecKoro xapakTepa, CpeCTBaMH MaTEMAaTHIECKOTO aHAIH3a.

K xonmy oOydyenus B 10 kmacce oOydaromwuiicss TOJMYYUT CIETYIOLINE
IpEeIMETHbIE PE3yJIbTaThl MO0 OTACJIbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «['eomeTpus».

K xonmy 10 kimacca oOyJaroIuiicss HaydYnuTCs:

CBOOOJHO ONEPHPOBATH OCHOBHBIMU MOHSTHSIMU CTEPEOMETPHUH MPU PELICHUU
3a/1a4 U MPOBEJCHUHA MAaTEMAaTUUECKUX PACCYKICHUII;

MPUMEHITh AaKCHOMBI CTEPEOMETPUU M CIEICTBUS M3 HUX MPH PEUICHUU
r€OMETPUYECKUX 3a]1aY;

KJaccu(UIMpOBaTh B3aMMHOE  PACIOJOKEHHE TMPSMBIX B  IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C YIJIaMH B IIPOCTPAHCTBE:
MEXKy MPSIMBIMHU B IPOCTPAHCTBE, MEK]TY IPSIMOM U TIIOCKOCTBIO;

CBOOOTHO OMIEPUPOBATH MOHSATUSMHU, CBI3aHHBIMU C MHOTOTPAHHUKAMU;

CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MpU3Ma, MUpaMuia,
PSIMOYTOJIbHBIN TapaliieNienure, Kyo);

KJIAaCCU(PHUIIMPOBATh MHOTOIPAHHHUKH, BBIOMPAsi OCHOBAHMUS JJIs1 KITACCU(PUKALINH;
CBOOOJIHO OIEPUPOBATH MOHITHSIMHU, CBS3aHHBIMH C CEYCHHEM MHOTOIPAaHHUKOB
IUIOCKOCTBIO;

BBINIOJIHATh MapajliebHOE, UEHTPAIbHOE W OPTOTOHAIBHOE MPOEKTUPOBAHUE
(Guryp Ha MIOCKOCTb, BBIMOJHATh U300pakeHUs GUTYpP Ha MIIOCKOCTH;

CTPOUTh CEYCHHS MHOTOTPAaHHUKOB PA3JIMYHBIMA METOJIaMH, BBITIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEkKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHI
CBEpXY, COOKY, CHU3Y;

BBIUMCIIATh IUIOMIAIM TOBEPXHOCTE MHOIOTPaHHUKOB (MpU3Ma, MHPaAMUJIA),
r€OMETPUYECKUX TeJl C TPUMEHEHUEM HOpMYIT;

CBOOOJTHO OTEPUPOBATH MOHSITHSIMHU: CHMMETPHUSI B MPOCTPAHCTBE, IIEHTP, OCh H
MJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUH (DUTYPHI;

CBOOOJHO  ONEPUPOBATH  MOHSATUSMHU, COOTBETCTBYIOIIMMHM  BEKTOpaM U
KOOpPJIMHATaM B ITPOCTPAHCTBE;

BBINIOJIHATH JEUCTBUS HAJl BEKTOPAMU;
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pemarh 3a/la4yd Ha JI0Ka3aTeIbCTBO MAaT€MAaTHUYECKUX OTHOIICHWN WM HAXO0XKJICHHE
F€OMETPUUYECKUX BEJIWYUH, MPUMEHSS M3BECTHBIE METOJbl IPU PELICHUU
MaTeMaTHYECKUX 3a/1a4 TOBBIIIEHHOTO ¥ BBICOKOTO YPOBHSI CJIOKHOCTH;
OPUMEHATh  MPOCTEHIIME  MPOTPaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUU CTEPEOMETPUUECKHX 3a/1ay;
U3BIIEKAaTh, MpeoOpa3oBbIBAaTh M WHTEPIPETHPOBATH  HMHOOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTEKax U
PUCYHKaX;
IOPUMEHATh MOJyYEHHBbIE 3HAHMWA Ha NPAKTUKE: CPAaBHUBATh M aHAJIU3UPOBATH
peaJIbHbl€ CUTYyalluW, NPUMEHATh H3yYEHHbIE IIOHATHSA B IpOIECCE IOMCKa
pemieHusl MaTeMaTU4YecKd C(OpMYyJIMpPOBAHHOW MpPOOJIEMBbI, MOJEIUPOBATH
peanbHble CUTYallUd Ha SI3bIKE T€OMETPUH, UCCIEAOBATh MOCTPOECHHBIE MOJEIHU C
HCIIOJIb30BAaHUEM F€OMETPUUYECKHX MTOHATUHN U TEOPEM, allapaTa ajreopbl, pemarhb
NPAaKTUYECKUE 33]]a4l, CBA3aHHbIE C HAX0XKICHUEM I'€OMETPUUECKUX BEJINYMH;
UMETh MPEACTABIEHUS 00 OCHOBHBIX ATalax pa3BUTHS '€OMETPUU KAaK COCTABHOM
4acTH (PyH/IaMEHTa Pa3BUTHs TEXHOJIOTUH.

K kony 11 kiacca o0ydaronuiicst HAy4uTCs:
CBOOOIHO  ONEpUPOBATh  MOHATHSAMH, CBSI3aHHBIMM C  LIWJIMHIPUYECKOI,
KOHMYECKOHN U c(pepruuecKoil HOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI TIOJTYyYEHUS;
ONEpPUPOBATh TOHATHUSIMHU, CBSI3aHHBIMU C TEJaMHM BpallCHUS: IMIMHAPOM,
KOHYCOM, c(hepoii U mapom;
pacno3HaBaTh Teljla BpallleHus (LHIHHIP, KOHYC, cdepa U map) U OObICHITh
CHIOCOOBI MOJTYYESHHUS TEJ BpalCHMUS;
KJIACCU(PUIIMPOBATH B3aUMHOE PacloiokeHHe chephl U MIOCKOCTH;
BBIUMCIISTh BEJTUYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB M TEJ BpallleHusl, 00bEMBI U
IJIOIIAM MOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJl BPAIEHUS, TEOMETPUUECKUX Te
C IpUMEHEHHEM (POPMYIT;
CBOOO/IHO ONEPUPOBATH MOHATUSMH, CBA3AHHBIMU C KOMOMHALIMSIMU TEJT BPALLECHUS
¥ MHOTOIPaHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B cepy U OMUCAHHBIA OKOJIO
cdepsl, cepa, BOUCaHHAS B MHOTOTPAHHUK WM TEJIO BPAILLECHUS;
BBIUMCIIATh COOTHOIICHUS MEXIY IUIOIAAIMU TIOBEPXHOCTEM U oO0BEMaMu
ITOJIOOHBIX TEI;
U300pakaTh M3y4yaeMble (PUTYpPHI, BBIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKHU W3
PUCYHKOB TPOCTBHIX OOBEMHBIX (UTyp: BUJ CBEpXy, COOKY, CHHU3Y, CTPOWTH
CEUEHHs TeJ BPAIllCHUS;
U3BJIEKaTh, HMHTEPIPETUPOBATH U  NpeoOpa3oBbIBaTh  MHPOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX;
CcBOOO/IHO ONEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;
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BBINIOJIHATH ONIEPAIlMU HaJl BEKTOPAMU;
3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT;

pemath T€OMETPUYECKME 3a/Jaud Ha BBIYMCICHUE YIJIOB MEXAY MNPAMBIMA H
IJIOCKOCTSIMH, BBIYMCIICHHE PACCTOSHHI OT TOYKHM JI0 IUIOCKOCTH, B IIEJIOM, Ha
IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/IA MIPU PELIEHUU;

CBOOOJIHO OINEpPUPOBATh MOHATUSMH, CBA3AaHHBIMH C JBHXKEHHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JABUKCHUII;

BBIIIOJIHATh M300paKEHUsSI MHOTOIPAaHHHUKOB U TEJI BPALLEHUs NMPU NapajieIbHOM
IIEPEHOCEe, LIEHTPAIBHOW CUMMETPHUM, 3E€PKAIBHOW CHUMMETPHUM, IIPU IIOBOPOTE
BOKPYT MPsIMOiA, mpeoOpa3oBaHus mo100us;

CTPOUTh CEYEHUSI MHOTOTPAHHMKOB W TEJI BpAlICHUSA: CEUCHHS UIMHAPA
(mapajuienbHO W TEPHEHIUKYJISPHO OCH), CEYeHUs KoHyca (IapasuiesibHbIe
OCHOBAHMIO M MPOXOSIUE Yepe3 BEPIINHY), CEUEHUS 1I1apa;

UCII0JIB30BaTh METOJBI IOCTPOEHUSI CEYEHUI: METOJI CIE0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHHUS, METO/] [IEPEHOCA CEKYILEH MIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHNUS;

NPUMEHSTh TeoMeTpuueckue (GakThl I PEIICHUS CTEPEOMETPUUYECKUX 3ajad,
MPEANOJAraloIuX HECKOJIbKO IIAroB pEIICHUs, €CJIH YCIOBUS IMPUMEHEHHUS
3a/1aHbl B IBHOM U HESIBHOM (hopME;

pelmaTh 3a/layd Ha JI0Ka3aTelbCTBO MATEMaTUYECKUX OTHOILICHUN U HAaXOXKJICHHE
r€OMETPUYECKHUX BEJIMYHUH,;

MPUMEHSTh POrPAMMHBIE CPEJICTBA U 3JEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI
MIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1a4;

NPUMEHSTh TMOJYYCHHbIE 3HAHUS HA MPAKTHUKE: CPaBHUBATh, aHAJIU3UPOBATh U
OIICHUBATh pEalbHbIE CUTYyalluW, MPUMEHITh HW3YyUYCHHBIC TMOHITHUSA, TEOPEMBI,
CBOMCTBa B Mpollecce IOUCKAa pEIIEHUS MaTeMaTH4ecKu chopMyIrpoBaHHON
npoOJeMbl, MOJETUPOBATh pEalbHbIE CHUTyallMM Ha S3bIKE TE€OMETPHH,
MCCJIEI0BATh MMOCTPOEHHBIE MOJEIIU C UCTIOIb30BAHUEM T'€OMETPUUECKUX MOHATUN
U TEOopeM, ammapara aireOpbl, pelmaTh MNPaKTUYECKUE 3aJauyM, CBSI3aHHBIE C
HaX0JICHUEM F€OMETPUUYECKUX BEJIUYHH;

MMETb MPEACTABICHUS 00 OCHOBHBIX 3Talax Pa3BUTHUsI TEOMETPUU KaK COCTaBHOU
4acTH (PyHJIaMEHTa Pa3BUTHs TEXHOJIOTUH.

K xonmy oOydyenus B 10 kimacce oOydwaromwuiicss TMOMYYUT CIETYIOLINE
peIMETHbIE PE3yJIbTaThl MO0 OTACJIbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «BepoATHOCTb U CTaTUCTUKAY.

K xoniy 10 kiacca 00ydaroniuics HayqYuTCs:

CBOOOJTHO OMEepUpOBaTh MOHATUAMH: Tpad, miockuii Tpad, CBSI3HBINA Tpad,
nyTb B rpade, memnb, LUKI, JAEPEBO, CTENEHb BEPIINHBI, JAEPEBO CIy4ailHOTO
AKCIIEPUMEHTA;
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CBOOOJIHO OIEpPUPOBaTh MOHATUSMHU: CIIy4alHbBII 5SKCHEPUMEHT (OIBIT),
cllydailHOE€ COOBITHE, JIEMEHTAapHOE Ciy4aiiHoe cOObITHE (JIIEMEHTApHBIA UCXO)
CIIy4allHOTO  ONbITA, HAaXOAWTb BEPOSTHOCTU COOBITMM B  ONBITaX C
PaBHOBO3MOYKHBIMU JIEMEHTAPHBIMU COOBITUSMU;

HaXOAUTh U (POPMYIUPOBATH COOBITHS: MepeceueHrne, OObEANHEHNE JaHHbIX
COOBITUH, COOBITHE, MPOTHUBOIIOJIONKHOE JIAHHOMY, HCIIOJIb30BAaTh JHUArpaMMbI
Diinepa, KOOPAWHATHYIO MPSAMYIO JUIsS PEIleHus 3ajad, MOJIb30BaThCs (POopMyson
CJIOKEHUSI BEPOSITHOCTEN ISl BEPOATHOCTEHN JABYX U TPEX CIyHYailHbIX COOBITHIA;

OllEpUPOBaTh  IOHATUSAMHU:  YCJIOBHAas  BEPOSITHOCTb, YMHOKECHHE
BEPOSATHOCTEW, HE3aBUCUMBIE COOBITHSA, JE€PEBO CIY4YallHOIO HSKCIEPUMEHTA,
HaxXOJIUTh BEPOSITHOCTU COOBITUM C MOMOIIBIO TMpPaBUJIa YMHOXKEHHUS, IEpeBa
CIIy4ailHOTO ONBITAa, HMCHOJB30BaTh (HOPMYJTY MOJHOM BEPOATHOCTH, (HOpMyITy
Baileca pu pemienunn 3aay, onperensTh HE3aBUCUMOCTb COOBITHI 10 (popmylie u
10 OpraHU3alUy CIy4aiHOr0 YKCIIEPUMEHTA;

OPUMEHATh M3yYEHHblE KOMOWHATOpHBIE (QOPMYJBl MJs MEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITUH CIIy4ailHOTO ONBITA, PEIICHUS
3a/1a4 110 TEOPUHU BEPOSITHOCTEM;

CcBOOOIHO  ONEpUPOBATh MOHATUAMU: OWHAPHBIA  CIIy4YallHBIM  OIBIT
(ucmbITaHue), ycrex M Heynaya, HE3aBUCHUMbIE HCIBITAHUS, CEpUsl UCIBITAaHUM,
HaxXOJUTh BEPOATHOCTH COOBITHI: B CEpUM HCHBITAHUN 10 MEPBOrO ycrlexa, B
CepUU UCIbITaHUM BepHyIin, B OMbITE, CBA3aHHOM CO CIIyYalHbIM BBIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

cBOOOIHO OINEpUPOBaTh MOHATUSAMU: ClydailHas BEJIMYWHA, paclpeleieHHe
BEpOSATHOCTEW, JauarpaMMa paclpeneieHusi, OuHapHas ciydyaiiHas BeJIMYMHA,
reoOMeTpuYecKoe, ONHOMHUAIILHOE pacipeiesiCHue.

K xonmy 11 kiacca oOydarouiuiicst HAy4uTCs:

ONEPUPOBATh MOHATUSMH: COBMECTHOE PACHPEACIICHUE NBYX CIyYalHBIX
BEJIMYMH, UCIOJB30BaTh TA0JIMIy COBMECTHOIO PACHpEIENICHUsI IBYX CIIydalHbIX
BEJIMYMH JUIS BBIACIICHUS PACHPEACIICHUS KaXKIOM BEJIMYMHBI, ONPEIEIICHUS
HE3aBUCHUMOCTH CIIyYalHbIX BEJINYUH;

cBOOO/IHO OMEpUPOBATH MOHATHEM MATEMaTHUYECKOTO OXXKMJIAHUS CIy4ailHOH
BEJUYMHBI (pacnpeniesieHus), IPUMEHITh CBOMCTBA MAaTEeMaTHYECKOTO OKUJIaHUs
Opy pelIeHUH 3a7a4, BBIYUCIATh MATEMAaTHUECKOE OXXKHIaHHE OMHOMHUAIBHOTO U
r€OMETPUYECKOI0 PaCIIpeIeICHNN;

cBOOOHO ONEpPUPOBATH MOHSTUSAMU: TUCHEPCUS, CTAaHAAPTHOE OTKIJIOHEHUE
CIIy4allHOM BEJIWYMUHBI, IIPUMEHATH CBOMCTBA IUCIIEPCUU CIIYYAWHOU BEJIMYHMHBI
(pactipenienieHus) MpU PEIICHUM 33a4, BBIYUCIATH JUCIEPCUI0 U CTaHJIAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 M OMHOMHAIILHOTO pacCIpeIeIeHNN;
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BBEIYHCIIATh BBIOOPOYHBIC XapPAaKTEPUCTUKH IO JTAHHOW BBIOOPKE W OIICHUBATH XapPaKTEPUCTUKH TEHEPATbLHOMN
COBOKYITHOCTU JAHHBIX 10 BBIOOPOYHBIM XapakTepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITUA U TPOBEPSTH
MPOCTEHIINE CTATUCTUYECKUE TUIIOTE3bI, TOJIB3YSICh U3YYEHHBIMU PacIpeacICHUSIMH.

3. TemaTuyeckoe IVIAHUPOBAHME C YKAa3aHHEM KOJIUYECTBA aKaJeMUYECKUX YaCOB, 0OTBOJMMBbIX HA OCBOEHHUE
Ka)KI0il TeMbl Y4eOHOI0 NnpeaMeTa, y4e0Horo Kypca (B TOM 4ucJ/ie BHEYPOUHOM 1eATEJIbHOCTH), Y4eOHOT 0
MOJYJIsI, 1 BO3MOKHOCTH HCIOJIb30BAaHUA 110 ITOM TeMe 3JIEKTPOHHBIX (HM(pPOBbIX) 00pa3oBaTe/JIbHbIX PECYPCOB,
SIBJISIIOIINXCSH Y4e0HO-MeTOAMYEeCKMMHU MaTePUaJIaMHU, HCIIO0JIb3YeMbIMU JJIs1 00y4eHHUSI M BOCIIMTAHUSA
Pa3JIMYHBIX TPy N0JIb30BaTeIeH, PeICTABJICHHBIMHI B 3JIEKTPOHHOM (IIH(POBOM) BH/Ie U PeATU3YIOIIUMH
aunakTudeckne Bo3moxkHoctu UKT, conep:kanue KOTOPBIX COOTBETCTBYET 3aKOHOAATEJIbLCTBY 00 00pa30BaHUM

AnreOpa 1 Hadaa MaTeMaTHIecKOTo aHan3a

10 kiace
KonnuecTBo yacos .
Ne | HaumeHoBaHue pa3zienos u OnexTpoHHbIe (LIM(POBLIE) BocnurarensHslii
Kontponbnsie | [IpakTnueckue
/Tl | TEM MPOTPaMMBbI Bcero o0Opa3oBaTeNbHbIE PECYPCHI KOMITOHEHT ypOKa
paboThI paboThI
[IpumensaTs Ha ypoke
UHTEPaKTUBHbIE
MHoxecTBO (dopMbI paboTHI C
JENCTBUTENBHBIX YHCEIL. y4alIUMUCS:
MHorousneHsl. . MHTEJUIEKTYyaJIbHbIE
1 24 1 https://school.oblakoz.ru/materials/504574 Y
PanmonaneHble ypaBHEHUS U UT'PBI,
HepaBeHCTBA. CUCTEMBI CTUMYJIUPYIOLIUE
JIMHENHBIX YPaBHEHUN [I03HABATEJILHYIO
MOTHBALIAIO
y4aluxcs.
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OyHKIMHU U TpadUKH.

Opranu3oBbIBaTh B
paMKax ypoka

CreneHHas GyHKIHS C 12 https://school.oblakoz.ru/materials/504574
MOOUIPEeHNe

L[EJIBIM TTOKa3aTeNeM . .
y4eOHOM/coraabHOM
YCIENTHOCTH 3
[IpuMeHsTh Ha ypoKe
WHTEPAKTUBHBIE
(hopmbI paboTHI C

ApudmMeTHIecKuii KOpeHb n- YYaITIMHUCS:

OH CTEIEHH. . WHTEJUIEKTYaAJIbHBIE

15 https://school.oblakoz.ru/materials/504574 4

Hppanuonanbusie UTPBI,

ypaBHECHUS CTUMYJIUPYIOIITUE
MO3HABATEIIbHYIO
MOTHBAIIHIO
YUaIIUXCH.
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[TokasarenpHas PyHKIIHSL.
[TokazaresnbHbIC ypaBHEHUS

https://school.oblakoz.ru/materials/504574

O0beTUHATH
yuanmxcs
MO3UTUBHBIMU
SMOLMSIMH U
JIOBEPUTEIIbHBIMU
OTHONIICHHUSIMH JPYT
K npyry. PasBuBarh
HPABCTBEHHbIE
OPUEHTHUPHI U
JTyXOBHBIE [IEHHOCTH.
Conepxanue
[IEHHOCTHOTO
Xapaktepa
(neMoHcCTpanus
00pasioB
JIpYKemoous,
MUPOITIOOHUS,
OTBETCTBEHHOT'O
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OTHONICHUS K
OTEYECTBY, CEMbE,
TPY1y, 3HAHUSM,
KYJIbTYpE, IPUPOJIE).

Jlorapudmugeckas
byHKIHS.
Jlorapudmudeckue
ypaBHEHHS

10

https://school.oblakoz.ru/materials/504574

dopmMUpOBaThH
YBa)KeHHE K
JUYHOCTH U €€
JIOCTOMHCTBAM,
no0OpoXKeIaTeTbHOe
OTHOIIICHUE K
OKPYKAFOIIHM

Tpuronomerpuueckue
BBIPQXXCHUS U YPABHEHUSI

10

https://school.oblakoz.ru/materials/504574

[IpumeHnATH Ha ypoke
UHTEIJIEKTyaIbHbIE
UTPBI, U1 pa3BUTHUS
HECTAaHJIapTHOTO
MBILLUICHHS],
BHHUMaHUE K
JETaNIsIM, YMEHHE
BBIJIETISITH TJIaBHOE,
JA0T BO3MOKHOCTb
MIPOSIBUTH 3PYIUIIMIO,
HaxXOIYMBOCTh U
qyBCTBO IOMOpA.
JemoncTpanus
IPUMEPOB
OTBETCTBEHHOT'O
IPa)IaHCKOTO
HIOBEJICHMS,
IPOSIBICHUS
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4eJI0BEKOJIIO0OUS U
J00pOCEePICYHOCTH

IlocnenoBaTenbLHOCTH U
MIPOTPECCHH

https://school.oblakoz.ru/materials/504574

OpueHTHpOBaTh B
CHUCTEME MOPAIIbHBIX
HOPM U LIEHHOCTEN
UX HepapXu3aLuu.
dopMHpoOBaTH
YBa)KEHHE K
JUYHOCTHU U €€
JIOCTOMHCTBAM,
no0poXkKenaTenbHOe
OTHOIIIEHUE K
OKpYKaroI1M

HenpepbiBHble QyHKIHH.
[IponsBoHas

15

https://school.oblakoz.ru/materials/504574

PazButue
IIEHHOCTHOTO
OTHOIICHUS K
3HAHUSM KaK
UHTEIJIEKTyaJIbHOMY
pecypey,
obecrieunBaroeMy
Oynyliee 4yeaoBeKa,
KaK pe3y/bTary
KpPOTIOTJIIMBOTO, HO
YBJIEKATEIILHOTO
yueOHOro TPYAa,;

[ToBTOpeHue, 06001IeHNE,
CUCTeEMAaTHU3anus 3HaHUU

https://school.oblakoz.ru/materials/504574

OpranuzoBatb B
paMKax ypoka
HOOIPEeHNE y4eOHOM
U COLIMAJIBHOU

33
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YCIIEIIHOCTH.
Peanu3oBeiBaTh
BOCIIUTATEIbHbIE
BO3MOXHOCTH B
pa3IUYHbIX BUAAX
JESTENIbHOCTH
Y4YaIUXCsl 3HAKOBOM
OCHOBOI,
CaMOCTOsITeNIbHAs
paboTa ¢ yueOHUKOM,
paboTa ¢ Hay4HO-
HONYJIIPHOM
JTUTEPATYpOit, 0OTOOP
U CpaBHEHUE
MaTepuaia rno
HECKOJIBKMM
HCTOYHUKAM.

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

10
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11 xmacc

No Hanmenosauue KonuuectBo yacos 5
OnexTpoHHbIe (T(POBLIE) BocnurarensHsii
/ Pa3AciioB U TEM Bcer KonTposibHbI [IpakTyecku
o0pa3oBaTenbHbIC PECYPCHI KOMIIOHEHT YpOKa
1| pOrpaMMbl 0 € paboThI € paboThI
[IpumensaTs Ha ypoke
UHTEPAaKTUBHbIE
(hopmbI paboOTHI C
alUMHUCS:
HccnenoBanue . i
N https://school.oblakoz.ru/materials/50457 WHTEJUIEKTYaIbHbIE
(GYHKIUH C TOMOIIBIO 20 1
. 5 UIPHI,
MIPOU3BOTHOM
CTUMYJIUPYIOLIHE
MI03HABATEJIbHYIO
MOTHBAIIHIO
yUYaluxcs.
Opranu3oBbIBaThH B
. aMKax ypoka
[TepBooOpaznas u https://school.oblakoz.ru/materials/50457 P P
10 MOOIPEHUE
HHTErpa 5 .
y4eOHOM/COoIuaIbHO
i ycnemHocTH 3
OO0beTMHATH
yyaumxcs
I'paduxu MO3UTUBHBIMH
TPUTOHOMETPUICCKUX ) SMOIHSIMH U
. https://school.oblakoz.ru/materials/50457
GbyHKIU. 10 1 5 JIOBEPUTEIILHBIMU
Tpuronomerpuiecku B OTHOIICHUSIMU JAPYT
€ HepaBEHCTBA K npyry. Pa3BuBatp
HPAaBCTBEHHbIE
OpPUEHTUPHI U
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JyXOBHBIC IICHHOCTH.
Conepxanue
IIEHHOCTHOTO
Xapakrepa
(neMoHcTpanus
00pasioB
IpyKemoous,
MHPOJIIOOHS,
OTBETCTBEHHOTO
OTHONICHHS K
OTEYECTBY, CEMBE,
TPYAY, 3HAHUSIM,
KYJIbTYpE, IPUPOJIE).

HppannoHanbHble,
[I0Ka3aTEeNbHBIEC U
norapupmMuUecKue
HEPaBEHCTBA

20

https://school.oblakoz.ru/materials/50457

5

dopmMupoBaTh
YBa)KEHHE K
JMYHOCTH U €€
JIOCTOMHCTBAM,
no0poskenaTeIbHoe
OTHOIIEHHUE K
OKpPYKaroII1M

KoMmnnexcHbie uncia

https://school.oblakoz.ru/materials/50457

5

[IpumensaTs Ha ypoke
MHTEIUIEKTyaJIbHbIE
UTPBL, ISl Pa3BUTHS
HECTAHAApPTHOTO
MBILUIEHUS,
BHUMaHHE K
JIeTalsiM, YMEHUE
BBIICIIATH [JIABHOE,
JTAt0T BO3MOYKHOCTh
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NPOSIBUTH IPYAUILIHUIO,
HaXoa4YuBOCTH U
YyBCTBO IOMODa.
JemoncTpanus
IPUMEPOB
OTBETCTBEHHOTO
IPaXKIaHCKOTO
TIOBEJICHHS,
NIPOSIBJICHUS
YEJIOBEKOJIIOOHS U
T00pOCePICIHOCTH

Harypanbnsle n
LIeJIbIE YUCIIa

https://school.oblakoz.ru/materials/50457

5

OpueHTupoBars B
CUCTEME MOPATBHBIX
HOPM U LIEHHOCTEM
UX HepapXu3aluu.
dopmMHpoBaThH
YBa)KEHHE K
JUYHOCTH U €€
JIOCTOMHCTBAM,
no0poskenaTeIbHoe
OTHOIIEHHUE K

OKPYKaIOIIUM
PazButune
Cucrembl
LIEHHOCTHOTO
paroHaIbHBIX,
. OTHOIICHHUS K
HUPPALMOHAIIBHBIX https://school.oblakoz.ru/materials/50457
3HAHUSM KaK
MOKa3aTeNbHBIX U 5
WHTEIUICKTYaAIbHOMY
JorapuMUIECKIX
. pecypcey,
ypaBHEHHI
obecrieunBaroIeMy
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Oynylee yemoBeka,
KaK pe3ylibTaTy
KPOTOTJIMBOTO, HO
YBJICKATEIILHOTO
y4eOHOT0 Tpy/a;

3agaun ¢
rnapamMeTpamu

10

https://school.oblakoz.ru/materials/50457
5

OpranuzoBatb B
paMmKax ypoka
MOOoHIpeHne yueOHon
Y COLIMAJIBHOU
YCIICIIHOCTH.
PeanuzoBbiBaTh
BOCIIUTATEIIHbHBIE
BO3MOXXHOCTH B
pa3IMYHBIX BHJIAX
JeSITeTbHOCTH
y4aluxcsi 3HaKOBOH
OCHOBOIA,
CaMOCTOsITeNIbHAs
paboTa ¢ ydeOHUKOM,
paboTa ¢ Hay4HO-
MONYJIIPHOM
JTUTEPATYPOH, OTOOP
U CpaBHEHHE
MmarepHana 1o
HECKOJIBKUM
HMCTOYHHUKAM.

[ToBTOpEHME,
0000111cHNE,
cucTeMaTu3anus

12

https://school.oblakoz.ru/materials/50457

5

OpranuzoBatb 1
yUalIUXCs CUTyalluu
KOHTPOJISI U OLIEHKU
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(kaKk yueOHBIX

3HaHUHI

JIOCTUKEHU N
OTMETKH, TaK U
MOpPAJTbHBIX,
HPABCTBCHHBIX,
TPaKIaHCKUX
MOCTYIIKOB).

OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME
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['eomeTpust

10 xmace
KonnuecTBo yacos ONEeKTPOHHbIE
No HaumenoBanue pa3nenoB u TeM (dpoBsie) BocnurarenbHblii
Kontposbnsie | [lpakTuyeckue
n/n IIPOrpamMMBbl Bcero o0pazoBaresbHbIE KOMIIOHEHT YpOKa
paboThI paboThI
pecypchl
[Tomoup yuammmcs
B3TJISSHYTh Ha
bubnuorexa [JOK eOHBIN MaTepua
1 BBenenue B crepeomeTputo 23 1 1 7 P
https://lesson.edu.ru/02.3/10 | CKBO3b MPUIMY
YEJI0BEYECKOU
LEHHOCTHU
Opranu3oBbIBaThH B
pamKax ypoka
B3anmMHuoe pacnonoxeHue bubnunoreka [JOK
2 6 1 MOOIIPEHNE
MPSIMBIX B IIPOCTPAHCTBE https://lesson.edu.ru/02.3/10 . .
yueOHOI/coruanbHOR
YCHEUHOCTH
OObenuHATh
yUanmxcs
MTO3UTUBHBIMH
OMOLIUSIMH U
[TapamiensHOCTh IPSIMBIX U bubnuoreka [JOK
3 . 8 JIOBEpUTEIbHBIMU
IJTOCKOCTEM B MPOCTPAHCTBE https://lesson.edu.ru/02.3/10
OTHOIIICHUSIMH JIPYT
K npyry. PazBuBaTh
HPAaBCTBEHHbIE
OpPUEHTHUPHI U
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JTyXOBHBIC IIECHHOCTH.
Coneprxanue
[IEHHOCTHOTO
Xapakrepa
(zemoHcTpanus
o0pasioB
TIpyxKenoous,
MHUPOJTFOOUS,
OTBETCTBEHHOTO
OTHOIICHUS K
OTEYECTBY, CEMbE,
TPYIy, 3HAHUSM,
KYJIbTYp€, IPUPOJIE).

[IeprieHAMKYIAPHOCTH MPSAMBIX
U IUIOCKOCTEH B IIPOCTPAHCTBE

25

bubmmoreka [IOK
https://lesson.edu.ru/02.3/10

®opMupoBaTh
yYBa)KEHHE K
JUYHOCTH U €€
JIOCTOMHCTBAM,
JI0OpOoKeNnaTeTbHOE
OTHOIIIEHHUE K
OKPY>KAIOIIUM

Vel u pacCTOAHUA

16

bu6nuoreka [JOK
https://lesson.edu.ru/02.3/10

[IpumensTh HAa ypoke
HMHTEIUIEKTyaJIbHbIE
WTPBIL, U1 PA3BUTHSL
HECTaHAApPTHOTO
MBILLJIEH NS,
BHUMAaHHE K
JleTansiM, yMEHHE
BBIJICJISITH TJIaBHOE,
JTAat0T BO3MOKHOCTh
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MPOSIBUTDH SPYIUIIHIO,
HaXOoaA4YUBOCTh U
4yBCTBO IOMOpa.
JemoncTpanus
PUMEPOB
OTBETCTBEHHOT'O
IpaxIaHCKOTO
MOBE/ICHUS,
MIPOSIBIICHUS
YeNIOBEKOIIO0US 1
JI0OpPOCEPIEUHOCTH.

MHororpaHHuku

bubmmoreka [IOK
https://lesson.edu.ru/02.3/10

OpueHTupoBath B
CHCTEME MOPAJIbHBIX
HOPM U LIEHHOCTEMN
WX UepapXU3aLINH.
dopMupoBaTh
YBa)KE€HUE K
JUYHOCTH U €€
JIOCTOUHCTBAM,
JI0OpOoKeNnaTeTbHOE
OTHOILLIEHUE K
OKPYXAaIOIIUM.

BexTopsl B ipocTpaHcTBE

12

but6mmoreka [IOK
https://lesson.edu.ru/02.3/10

OpranuzoBatb B
paMKax ypoka
MOOIIpeHre YueOHOM
U COITUATbHOM
YCIEIIHOCTH.
Peanu3oBeIBaTH
BOCITMTATCIbHEIC
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BO3MOYKHOCTH B
Pa3IUYHBIX BHIAX
JeSITeTbHOCTH
y4dauuxcs 3HaKOBOM
OCHOBOM,
CaMOCTOSITEIbHAs
paboTta ¢ yaeOHUKOM,
paboTta ¢ Hay4HO-
MONYJIIPHOMN
JUTEPaTypoit, 0TOOp
U CpaBHEHHE
MaTepuasa 1o
HECKOJIbKUM
HCTOYHUKAM.

[ToBTOpenue, 0600IIEHNE U
cHUcTeMaTu3alus 3HaHUI

bu6nuoreka [JOK
https://lesson.edu.ru/02.3/10

PazButue
LIEHHOCTHOTO
OTHOILIECHHUS K
3HAHUSM Kak
MHTEIUICKTYaJIbHOMY
pecypcy,
o0ecrneurBaIeMy
Oynmyliee 4eIoBeKa,
KaK pe3yibTaTry
KPOIIOTIIMBOIO, HO
YBJIEKATEIBHOTO
yueOHOro Tpyaa;

OBLIEE KOJIMYECTBO HACOB I1IO
I[TPOTPAMME

102
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11 xnacc

Ne
/1

HaumenoBanue paszzienos u
TEM IpPOTrpaMMBbl

KommyectBo yacos

Bcero
paboTsI

KonTposbhbie

[IpakTnyeckue
paboThI

DIJIEKTPOHHBIE
(tmudpoBsIe)
oOpa3oBaTebHbIC

pecypcbl

BocnurarenbHbIi
KOMITOHEHT ypOKa

AHanutHueckas TCOMCTpHUs

15 1

bu6mmoteka [IOK
https://lesson.edu.ru/02.3/11

[Tomoup yuammmces
B3IJISIHYTh Ha
yueOHbIN MaTepual
CKBO3b IIPU3MY
YEII0BEYCCKOM
IICHHOCTH

[ToBTOpenue, 0000IIEHIE U
CHCTEMaTH3aInsI 3HaHUH

15 1

bubmmoteka [IOK
https://lesson.edu.ru/02.3/11

OpraHu30BbIBaTh B
paMKax ypoka
HOOLIPEHHE
yueOHOM/coruanbHOM
YCIIEIIHOCTH

O6bEeM MHOTOTpaHHUKA

17 1

bu6nuoreka [JOK
https://lesson.edu.ru/02.3/11

OO0benuHATh
y4Yanuxcs
MO3UTUBHBIMH
SMOLMSIMU U
JIOBEPUTEIIbHBIMU
OTHOULICHUSIMU APYT
K npyry. PazBuBate
HPABCTBEHHBIE
OpPUEHTUPHI U
JyXOBHBIE LIEHHOCTH.
Conepxanue
LIEHHOCTHOTO
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Xapakrepa
(neMoHcTpanus
o0pasioB
TIpyKeToous,
MUPOJTIOOHS,
OTBETCTBEHHOTO
OTHOUICHUS K
OTEUECTBY, CEMbE,
TPy, 3HAHUSM,
KYJIbTYpE, IPUPOJIE).

Tena Bpamenus

24

bubmuorexa [JOK
https://lesson.edu.ru/02.3/11

dOopMupoBaTh
yBa)K€HUE K
JUYHOCTHU U €€
JIOCTOMHCTBAM,
no0porkenaTeIbHoe
OTHOILLIEHUE K
OKPY’KaOIIUM

[Imomaan noBepXHOCTH U

00BEMBI KPYTJIBIX Tell

bu6nuoreka [JOK
https://lesson.edu.ru/02.3/11

[IpumensTH Ha ypoke
UHTEIJIEKTyaJIbHbIE
UTPBI, U1 pa3BUTHUS
HECTaH/AapTHOTO
MBIIJICHHUS,
BHUMAaHUE K
JeTalsIM, YMEHHE
BBIJIETIATH TJ1aBHOE,
JIal0T BO3MOKHOCTh
IPOSIBUTH IPYAULIHIO,
HaXOJ4YMBOCTb U
YyBCTBO FOMODA.
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JeMoHcTpanus
IPUMEPOB
OTBETCTBEHHOT'O
TPaKIaHCKOTO
MOBEJICHUS,
MPOSIBIICHUS
YeJI0BEKOIIOOUS U
T00POCEPICYHOCTH.

JBro>xeHus

bu6mmoreka [IOK
https://lesson.edu.ru/02.3/11

OpueHTupoBars B
CUCTEME MOPATBHBIX
HOPM U IIEHHOCTEMH
UX HepapXu3aiim.
dopMupoBaTh
yBaKEHHE K
JMYHOCTH U €€
JIOCTOMHCTBAM,
T00poXKenaTenbHOe
OTHOIIIEHHE K
OKpY>KaroIluM.

[ToBTOpeHmE, 0600IICHIE 1
cHCTEMaTH3aINsI 3HAaHUH

17

but6mmoreka [{OK
https://lesson.edu.ru/02.3/11

PazButne
[IEHHOCTHOTO
OTHONICHUS K
3HAHUSM KaK
UHTEIJIEKTyaTbHOMY
pecypcy,
o0ecreunBaroIeMy
Oynayiiee uyeaoBeKa,
KaK pe3ylbTaTy
KPOIOTIMBOTO, HO
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OBIIEE KOJIMYECTBO YACOB I10O

I[TPOTPAMME 102 8 0

4. YueOHO-MeTOAMYECKOE o0ecrieyeHHe (B TOM YUcJe NPH HATHYUH BO
BHEYPOYHOM 1eATeJIbHOCTH)

e Maremaruka: anarebpa ¥ Hayaja MaTeMaTHYECKOTO aHaW3a, T'€OMETpPHS.
Anre0Opa u Hauana matemMatudyeckoro ananuza. 10-11 kmacesl/ Anmumosn 1A,
Konsarun KO.M., Tkauea M.B. u apyrue, AkiimoHepHoe 0OIIECTBO
«M3narenbctBO «IIpocBenieHune

e Maremaruka: anrebpa W Hayajga MaTEMaTHYECKOTO aHaln3a, TeOMETpHS.
I'eometpusi, 10-11 xnmaccsl/ Atanacsu JI.C., byryzoB B.®., Kagomues C.b. u
npyrue, AkironepHoe obiectBo «M3naTenscTBo «IIpocBeiieHne»

e Teopus BEepOATHOCTEM M CTATUCTUKA. DKCHEPUMEHTaIbHOE ydeOHOe mocooue
111 10 m 11 kmaccoB obmieodpazoBarenbHbix yupeskaenuit/ FO.H. Tropun, A.A.
Makapos, 1.P.Beiconkuii, 1.B. Smenko. — M: MITHMO
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