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HHOACHUTEJIBHASA 3AIITMCKA

VYuebHsblil kypc «Anredpa U Havajla MaTEMAaTUUECKOTO aHaIM3ay SIBISETCS OJHUM U3
HanOoJiee 3HAYUMBIX B TIPOrpaMMe CPEAHETO OO0IIero oOpa3oBaHUs, MOCKOIBKY, C OJHOU
CTOPOHBI, OH OOecTHeunBaeT MHCTPYMEHTANbHYIO 0a3y JJIsi M3Y4YeHHUs BCEX €CTECTBEHHO-
HAy4YHBIX KypCOB, a C JIPYroil CTOPOHBI, (POPMUPYET JTOTUUECKOe U A0CTPAKTHOE MBIILICHUE
oOydJaronuxcsi Ha YpoBHE, HEOOXOIMMOM JIsl OCBOCHUSI HHPOPMATHUKH, OOIICCTBO3HAHNUS,
WUCTOPUH, CJIOBECHOCTH W JPYrHUX ITUCHUIUIMH. B pamkax maHHOTO yd4eOHOTO Kypca
oOydJaromnifecs: OBJIAJIEBAIOT YHHBEPCAIBbHBIM SI3BIKOM COBPEMEHHOM HayKd, KOTopas
(dbopMyIMpyeT CBOM JTOCTHUKEHUSI B MaTeMaTuieckon opme.

VY4eOHblil Kypc areOpbl U Ha4aJl MaTEMaTUYECKOrO aHaIM3a 3aKJIabIBa€T OCHOBY IS
YCIENTHOTO OBJAJICHUS 3aKOHaMH (U3WKWA, XUMUHU, OWOJIOTHH, TIOHUMAHHS OCHOBHBIX
TEeHJCHITUN Pa3BUTHS YIKOHOMHUKH M OOIIECTBEHHOM XKU3HHM, TTO3BOJISET OPUECHTUPOBATHCS B
COBPEMEHHBIX MTU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHUAX, YBEPECHHO MCTIOIB30BATh X JIJIS
JTajdbHEWIero oOpa3oBaHUS M B TIOBCETHEBHOM JKM3HHU. B TO ’Ke BpeMsl OBIIaJICHHE
a0CTpaKTHBIMU W JIOTMYECKH CTPOTMMHM KOHCTPYKLUUSIMH anreOpbl U MaTeMaTU4YeCKOro
aHanW3a pa3BUBAaeT YMEHHWE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTD,
JIOKa3bIBaTh YTBEPXKICHHUS C TIOMOINBI0 WHAYKIIMM ¥ PacCyXIaTh JEAyKTUBHO,
UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue U aHajioruto, popmupyer
KpPEaTUBHOE U KPUTUUYECKOE MBIIIJICHHUE.

B xone uzyuenus yueOHOTo Kypca «Ajiredpa M Hadajla MAaTEeMaTHYECKOTO aHaInu3a»
oOydJaromniuecs: TMOJy9Yar0T HOBBIM OMBIT PEIICHHS MPUKIIATHBIX 3a/1ad, CaMOCTOSATEILHOTO
MOCTPOEHUS MaTEeMAaTHUYECCKUX MOJICTICH PeaIbHBIX CUTYAIMi, HMHTEPIPETAIIUHN TTOTYYESHHBIX
pEIICHMH, 3HAKOMATCS C TPUMEPaMU MaTEMATUIECKUX 3aKOHOMEPHOCTEH B IPUPOJIE, HAYKE
U UCKYCCTBE, C BBIIAIOIIMMHCST MATEMATUHIECKUMU OTKPBITUSIMU M UX aBTOPAMH.

VY4eOnplii Kypc 00Ja/7aeT 3HAYUTEIBHBIM BOCIUTATEIHHBIM MMOTEHIINATIOM, KOTOPBIN
peanu3yeTcsl Kak uyepe3 y4eOHbI MaTepual, CriocoOCTBYIOMMM (GOPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHUS, Tak © 4epe3 crneuuduky ydeOHOH AesITeNnbHOCTH, TpeOyIomIe
MPOIOJDKATEILHON  KOHIICHTPAllMA BHUMAHMS, CaMOCTOSITEIbHOCTH, AaKKypaTHOCTH |
OTBETCTBEHHOCTH 32 MOJIYYCHHBIA PE3yIbTaT.

B ocHoBe MeTonuku oOydeHus anreOpe U HayajlaM MaTeMaTUYECKOTO aHAIHM3a JICKUT
JESTEIHbHOCTHBIN IPUHITUI O0yYCHHUS.

B crpykrype ydeOHOro Kypca «Anrebpa ¥ Hayajia MaTEMaTHYECKOTO aHAIU3a»
BBIJICJICHBI CJIEAYIOIINE COAEPKATeTbHO-METOINYECKUE JIMHUU: «YUHClia W BBIYUCICHHS,
«DyHkuun U rpaduku», «YpaBHEHUs] M HepaBeHCTBa», «Hawama Maremarnyeckoro
aHanmn3a», « MHOXXECTBa M JIOTUKa». Bce OCHOBHBIE COMIEPIKATEILHO-METOIUUECKHUE JIMHUN
M3yYaroTCs Ha MPOTSHKEHUH JIBYX JIET 00yUEHHUS Ha YPOBHE CPETHEro 00IIero oopa3oBaHus,
€CTECTBEHHO JOIOJHAS JPYr Jpyra W TIOCTCTICHHO HACHIIIAsACh HOBBIMH TEMaMH M
pasnenamu. J[aHHBIA y4eOHBIN Kypc SBJISETCS WHTETPATUBHBIM, IMMOCKOJILKY OOBEAMHSECT B



cebe cojep)KaHME HECKOJbKUX MaTEeMaTHUYeCKUX JUCHUIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHUSI, MATEMATUUCCKUN aHAIIN3, TEOPUS MHOXKECTB, MaTeMaTU4YECKasi JOTUKA U
npyrue. Ilo wmepe Toro kak oOydwaroniuecss OBJaaeBalOT BcE€ Oosee MIHMPOKUM
MaTEMaTUYECKUM amnmnapaToM, y HUX MOCIEI0BaTENbHO (OPMHUPYETCS U COBEPLIEHCTBYETCS
YMEHHE CTPOUTh MATEMATHYECKYI0 MOJE/Ib pealbHOM CHUTyalluu, NPUMEHATh 3HAHUA,
MOJIydeHHBIE TP HM3YyYCHUH YyYEeOHOTO Kypca, Ui PEHICHHS CaMOCTOSITEIHHO
chopMyTUPOBAHHONW MAaTEMaTUYECKOM 3a/1auH, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

CopnepxaTtenbHO-MeTOAMYECKAasT JUHUS —«Yucina U BBIYUCICHUS»  3aBEpIIacT
dbopMHUpOBaHNE HABBIKOB MCIOJIb30BAHUS JEHCTBUTEIHHBIX UMCEN, KOTOPOE OBLJIO HAYATO
Ha YpOBHE OCHOBHOro o01iero oopasoanus. Ha ypoBHe cpennero oOmiero oOpa3oBaHHs
ocoboe BHHMMaHHUE yJensieTcss (OPMUPOBAHUIO HABBIKOB PAIlMOHANBHBIX BBIYMCIICHUH,
BKJIFOYAIOIINX B Ce0S MCMOJIb30BAHHME PA3IMYHBIX (POpM 3amucH 4Yuclia, YMEHHUE JeiaTh
NPUKUJIKY, BBIIOJHITH MPUOIMKEHHBIE BBHIYMCICHUS, OLICHHUBATh YMCJIOBBIE BBIPAKEHUS,
paboTaTh € MaTeMaTHYECKHMMHU KOHCTaHTaMU. 3HAKOMbIE OOy4YarolUMCS MHOXECTBa
HaTypajdbHbIX, UEIbIX, pAlUUOHAIBHBIX W JICUCTBUTEIBHBIX YHCEN JOMOJHSIOTCS
MHOXECTBOM KOMIUIEKCHBIX YHCENl. B KakJAOM U3 3THUX MHOXECTB pPacCMaTpHUBAIOTCS
CBOMCTBEHHBIE €My ClelM(PUUEeCKUe 3aauil U ONepaluu: JAeJIeHUe Hallejlo, ONeprUpOBaHUe
OCTaTKaMM Ha MHOXECTBE II€JIbIX YHCEJ, OCOObleé CBOWCTBAa pAIlMOHAIBHBIX U
WppAIMOHATFHBIX YHUCEN, apu(PMeTHUecKue Oomepanuyd, a TakKe W3BICYCHUE KOPHS
HaTypaJbHOM  CTEMEHM  HA  MHOXECTBE  KOMIUIGKCHBIX  YHUCE. bnaronaps
MOCJICIOBATEIbHOMY ~ PAaCIIMPEHUIO Kpyra HCIOJIb3yEMbIX YHCEII M 3HAKOMCTBY C
BO3MOXKHOCTSIMU WX TPUMEHEHUS ISl pelIeHus pa3IMyHbIX 3adad  (hopMuUpyeTcs
MPEJCTABIICHUE O €JUHCTBE MaTeMaTUKH KaK HAyKu U €€ PoJid B MOCTPOCHUU MOJieNen
peaNbHOTO MHPA, IITMPOKO UCTIOJIB3YIOTCSI 0000IICHIE U KOHKPETH3AIH.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEaIU3yeTCsl Ha MPOTSHKEHUU BCEro OOyUECHUS
Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHUSs, MOCKOIBKY B Kaxjaom pazzaene [Iporpammbl
NPEeIyCMOTPEHO pelIeHUE COOTBETCTBYIOMMX 3anad. B  pesynbprate oOyuwaromuecs
OBJQJICBAIOT PA3IMYHBIMM METOJAMHU PEIICHUS PAIMOHAIBHBIX, HUPPAUOHATBHBIX,
MOKA3aTeNbHbIX, JOTapU(PMUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHUM, HEPABEHCTB U
CHUCTEM, a TakkKe 3aJay, coJepkamux mnapameTpbl. l[lomydyeHHBIE yMEHUS UIUPOKO
UCIIOJIB3YIOTCS TIPU HCCIEOBAaHUU (YHKUIUNA C MOMOIIBIO MPOU3BOJHOM, MPU pPEIICHUU
NPUKIAIHBIX 3a7ad W 3ajlad Ha HaxOXJACHUE HauOOJIBIIMX M HAUMEHBIIMX 3HAYCHUU
¢ynkunu. JlaHHasg coaepkarenbHas JIMHHUS BKIIOYAeT B ce0s Takke (OpMHpPOBaHUE
YMEHUW  BBIIONHATH pacuéTel 10  dopMmyiaMm, TpeoOpa3oBaHUs  PalMOHAIHHBIX,
UPPALMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUHN, & TAK)KE BBIPAXKEHUH, CONEPKAIINX
crereHn u Jiorapudmbl. biarogaps u3ydeHuto ajre0Opandeckoro marepuaia MpPOUCXOIUT
JanbHeiIIee pa3BUTHE AITOPUTMHYECKOTO M aOCTPAKTHOrO MBIIUICHUS OO0ydYaroumxcs,
bopMUPYIOTCS HABBIKK JEAYKTUBHBIX pacCyXAeHUM, pabOThl C CUMBOJBbHBIMH (hOpMamu,
MPEJCTABICHUS] 3AKOHOMEPHOCTEM M 3aBUCUMOCTEW B BUJIE€ PABEHCTB U HEPABEHCTB.



AnreOpa mnpemyaraeT 3(Q(QEKTUBHbIE HHCTPYMEHTBHI Ui PELICHUS NPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJSIIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU KakK s3bIKa
HayKU.

CopepxarenbHo-MeToauueckas JuHus «OyHKIuU U TpaduKu» TECHO NepenieTaeTcs
C JpPYrMMHU JIMHUSIMH Y4Ye€0HOrO Kypca, IIOCKOJIBKY B KaKOM-TO CMBICIE 3aqaéT
IIOCJIEIOBATENIBHOCTh M3YYEHHUsl Marepuana. l3yueHune CTElneHHOW, I10Ka3aTeIbHOM,
norapuMUUECKOW U TPUTOHOMETPUYECKUX (YHKIMHA, KX CBOHUCTB U TpauUKOB,
UCII0JIb30BaHUE (PYHKIUHU JIJIsl pELICHMs 3a/1ay U3 JPYTUX y4eOHbIX MPEIMETOB U pealbHOM
’KU3HHU TECHO CBSI3aHO KaK C MaTEMaTUYECKUM aHAJIU30M, TaK U C PEILICHUEM YPaBHEHUH U
HepaBeHCTB. [Ipu aTom Oombioe BHUMaHUE yaenseTcs GOPMUPOBAHUIO YMEHHSI BbIpaXaTh
dopMynamMu 3aBUCUMOCTH MEXKAY Pa3IMYHBIMU BEJIMYMHAMM, UCCIENOBATH MOJyYCHHbBIE
(GyHKUMU, CTpOUTh HUX Tpaduku. MaTtepuan 3Tol coAaep:KaTeabHON JMHUM HAleJIeH Ha
pPa3BUTHE YMEHUN U HABBIKOB, MO3BOJISIOMIMX BbIpaXaTh 3aBUCUMOCTH MEXAY BEIUYMHAMHU
B paziuMyHOM ¢opmMe: aHAIMTHUECKOW, rpaduueckoil u cioBecHo. Ero wusyuenue
CIIOCOOCTBYET Pa3BUTHIO AJTOPUTMHUYECKOTO MBIIUICHUS, CTIOCOOHOCTH K OOOOIICHUIO H
KOHKPETHU3ALNH, UCIIOJIb30BAHUIO aHAJIOT .

ConepxarenbHasgs JuHUS «Hawana  maTeMarndeckoro  aHaiau3a»  MO3BOJISIET
CYIIECTBEHHO pAacCUIMPUTh KPYr KaK MAaTeMaTHM4eCKUX, TaK W MPUKIAAHBIX 3ajad,
JOCTYITHBIX OOYyYarolIUMCs, TAK KaK y HUX HOSIBJISIETCS BO3MOYKHOCTb CTPOUTH TpauKH
CJIOKHBIX (PYHKIIMH, ONpPEeNsaTh UX HAUOOJIbIINE W HAUMEHBIIME 3HAUCHUS, BBIUUCIATDH
wiom@aan Guryp u oObEMBI TEJ, HAXOJUTh CKOPOCTH M YCKOpEHHUs TpoleccoB. JlaHHas
coJiep KaTesibHasl JIMHUSI OTKPHIBAET HOBBIE BO3MOXHOCTH IMOCTPOCHHSI MATEMaTHYECKUX
MOJIeJIel pealbHbIX CUTYalUi, MO3BOJISET HAXOAUTh HAWIY4lIee PEIIEHUE B MPUKIIAIHBIX,
B TOM 4YHCJIE€ COLMAJIbHO-DKOHOMUYECKHX, 3aJadaXx. J3HAKOMCTBO C OCHOBaMH
MaTEMaTHYECKOTO aHalM3a CIOCOOCTBYET pPa3BUTHIO abcTpakTHOro, (HOopMambHO-
JIOTUYECKOTO0 W KPEaTHMBHOI'O MBIIIICHUS, (OPMHUPOBAHUIO YMEHUH paclo3HaBaTh
NPOSIBJIICHUS 3aKOHOB MAaTEMAaTHKH B HAyKe, TEXHUKE U UCKyccTBe. O0yuaroyecs y3HaT O
BBIIAIOIINXCS PE3yJIbTaTaX, MOJYyUYEHHBIX B XOJ€ pa3BUTHUA MAaTEeMAaTUKU KaK HayKH, U 00 UX
aBTOpax.

CopepxarenbHO-MeTOaUYECKass JUHUA «MHOXKECTBA M JIOTMKa» BKIIOYAeT B cels
AJIEMEHTBl TEOPUHM MHOXXECTB M MATEMAaTHYECKOW JIOTMKH. TeOopeTHMKO-MHOYKECTBEHHBIE
NpEeICTaBJICHUs IPOHU3BIBAIOT BECh KypC IIKOJBbHOM MaTeMaTHKU U IpeiaraloT Haubosee
YHUBEPCAIbHBIN fA3bIK, OOBEAUHSIONMN BCE pa3Jieibl MATEMATUKU U €€ MPUIOKEHUN, OHU
CBA3BIBAIOT pa3Hble MAaTEMAaTUYECKHUE AMCLHMIUIMHBI U UX MPUIOKEHUS B €IMHOE LEJOe.
[loaToMy Ba)XHO JaTh  BO3MOJKHOCTh  OOYyYarolleMycCs [OHHUMAaTh  TEOPETUKO-
MHO>KECTBEHHBII $I3bIK COBPEMEHHOM MAaTEMAaTUKH U HCIIOIb30BaTh €ro JUIsl BBIPAKECHHUS
CBOUX MbICIEN. /[pyrMM Ba)KHbIM INPU3HAKOM MAaT€MAaTHUKH KaK HAyKU ClEAyeT MPU3HATh
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBAHHMI U CIIEIOBAaHUE OIpPEACIEHHBIM IIpaBUIaM
MOCTPOEHUS J0KAa3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTaMHU MaTEMaTUYECKON JIOTUKHU



CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUSI 00yYarOUIUXCs, MO3BOJISIET UM CTPOUTH
CBOM PACCYXXJICHHUS HAa OCHOBE JIOTMUECKUX TpaBui, (HOPMHUPYET HABBIKM KPUTHUYECKOTO
MBIILICHHUS.

B ydeOHOM Kkypce «Anrebpa ¥ Hayajga MaTeMaTHYECKOTO aHalU3a» MPUCYTCTBYIOT
OCHOBBI MaTEeMaTHYECKOTO MOJCIMPOBAHUS, KOTOpPHIE TMPHU3BAaHBI CIOCOOCTBOBATH
(bOpMHUPOBAHNIO HABBIKOB TIOCTPOCHUSI MOJIENIEH PEaIbHBIX CUTYaIlUd, UCCICAOBAHMS ITUX
MoJieNiel ¢ TIOMOIIBI0 amnmapara aiareopbl U1 MaTeMaTHYECKOTO aHalv3a, MHTEpIpeTaluu
MOJIYYEHHBIX pe3ysbTaToB. Takue 3aaHus BIUIETCHBI B KXl U3 pa3/ejIoB MPOrpaMMBl,
MMOCKOJIbKY BECh MaTepual y4eOHOTO Kypca IIUPOKO HWCIOIB3YETCS ISl PEIICHUS
NpUKIAAHBIX 3amad. [lpu pemieHun peanbHBIX MPAKTUYECKUX 3a/lad  00ydarouuecs
pa3BUBAIOT HAOIIOAATENIBHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCII0JIb30BaTh AHAJIOTHI0, 0000IaTh U KOHKPETU3UPOBATH MpoOsiemy. [lesaTenbHOCTh Mo
(GOpMHUpPOBAaHMIO HABBIKOB PpEIICHUS MPUKIATHBIX 3a/lad OpraHu3yeTcss B  Ipoliecce
U3YUYEHHUsSI BCEX TeM y4eOHOro Kypca «Anredpa u Hadyajla MaTeMaTUYECKOT0 aHaIN3ay.

Ha wusydenune ydeGHOro Kypca «AnreOpa M Hayajia MaTeMaTHYECKOTO aHaIH3a
oTBoauTCs 272 vaca: B 10 kinacce — 136 vacoB (4 yaca B Henento), B 11 kimacce — 136 yacos
(4 yaca B HezIeIIO).



COAEPKXAHUE OBYYEHMUSA
10 KJTACC

Yucia 1 BbIYUCICHUS
Panmonanbhubie unciia. OOBIKHOBEHHBIE U JIECATUYHbBIC IPOOU, MPOIECHTHI,

OeckoHeuHbIe Tepuoandeckue Apoou. [Ipumenenue npodeit u MpoIEeHTOB IS
peLIeHUs MPUKJIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIIEH 3HAHUM U PEAJIbHOW KU3HMU.

JleficTBUTENbHBIE YHWcaa. PalnMoHanbHBIE W HMPPALMOHAIBHBIE YHCIA.
Apudmernueckue  omneparud € JCUCTBUTENbHBIMM  4uclaMH.  MoOyJib
JCHUCTBUTEIHHOTO YKCIIa U €r0 CBOMCTBA. [IpnbmkEéHHbIC BBHIYUCICHNUS, TPABUIIA
OKPYIJIEHUs, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCICHUN.

Crenenp ¢ uensiM nokazareneM. buHom Herotona. Hcnosb3oBaHue
MOAXOSIIEH (POPMBI 3aMUCH ACHUCTBUTEIBHBIX YUCEN JJIsI PEIICHUS TPAKTUYECKUX
3a/1a4 Y NPEJCTABICHUS JaHHBIX.

ApudmMernuecknii KOpeHb HaTypaJbHOM CTENIEHH U €r0 CBOICTBA.

CreneHp C palMOHAIBHBIM TIOKa3aTeleM M €€ CBOMCTBAa, CTEIEHb C
JNICUCTBUTEIILHBIM ITIOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa norapudma. J[lecsTuyHble W HaTypajbHbIE
orapupMsl.

Cunyc, KOCUHYC, TAHT€HC, KOTAHT€HC YUCJIOBOTO apryMeHTa. APKCUHYC,
APKKOCHHYC M apKTaHI'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE TpeoOpa3oBaHusA. YpaBHEHHE, KOpPEHb
ypaBHEHUS. PaBHOCUIIBHBIE YpaBHEHUSI M ypaBHEHHS-CIeACTBUA. HepaBeHCTBO,
pEIICHUE HEPABEHCTRBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUN U
HEpaBEHCTB. MHOTOWIECHb OT OJIHOM IIEpEMEHHOM. JleleHne MHOrowieHa Ha
MHOIOWJI€H C ocTaTkoM. Teopema be3dy. MHoOrouseHsl ¢  UEIbIMHU
koa¢ppurmentamu. Teopema Buera.

[TpeoOpazoBaHus YUCIOBBIX BRIPAKEHUH, COIEPHKALIUX CTEICHU U KOPHHU.

HNppaunonansHbie YpPaBHEHHUSL. OcHOBHBIE METO/IbI pelLIeHus
UppalMOHAIbHBIX YPAaBHEHUM.

[TokazarenbHble ypaBHeHHS. OCHOBHBIE METOJIbl PELICHHS TOKa3aTeIbHbIX

YPaBHEHHUM.

[IpeoOpazoBanue BEIpOKEHH, COACPIKAIIUX JIOTAPUPMBI.

Jlorapudmuueckue ypaBHEHUS. OcHoBHbIE METO/IbI pelieHus
Jorapu(pMUUECKUX YpaBHEHHI.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellieHre TpPUroHoMEeTpUYEeCKUX yPaBHEHUH.



Pemienne cucrteM JIMHEHHBIX ypaBHEHHMU. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUH. OmnpenenuTenb MaTpuilbl 2X2, €ro TeOMETPUYECKUUA CMBICH U
CBOMCTBA, BBIUYMCJICHUE €T0 3HAYEHHs], IPUMEHEHUE OINPEACIIUTENS I PEIIEHUs
CUCTEMBbl JIMHEWHBIX YypaBHEHUU. PellleHue NpUKIAIHBIX 3aJad C HOMOIIbIO
CUCTEMBl JIMHEMHBIX ypaBHEHMH. lccnenoBaHue NOCTPOCHHOW MOJENU €
MOMOILBIO MaTPHUIL U ONIPENETUTENCH.

[TocTtpoeHne maTeMaTUYECKUX MOJAENEH pPEalbHOM CUTyallMd C ITOMOIIBIO
YPaBHEHHUN W HEPABCHCTB. l[IprMEHEHHE YpaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7a4 U 3a7ad M3 Pa3IMYHbIX O00JacTeil HayKu U peaabHOU
KU3HU.

DOyHKUUHN U TPaPuKn

OyHkuus, crnocodbl 3agaHus (QyHkuu. B3aumMHO o00parHble (QYyHKIUU.
Komno3zumms ¢yskuuii. I'padpuk  QyHKIuU. OnemMeHTapHble NpeoOpa3zoBaHUs
rpaduKoB HyHKIIHIA.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHuil pyHkiuu. Hynu dyHkuuu.
[IpomesxxyTku 3HaKonocTossHCTBA. UETHbIe 1 HeuéTHbie pyHKuMH. [lepruoanyeckue
¢byskuun. IIpoMexyTkn MOHOTOHHOCTH (YHKUHUHA. MAakCUMyMbl U MHUHUMYMBbI
bynkuun. Hanbonbiee n HanMeHbIee 3HaYeHUS QYyHKIIUUA HA TTPOMEKYTKE.

Jluneiinasi, kBaJpaThyHash W JpOOHO-TMHEHHAs (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAaHUE U MTOCTPOCHUE UX I'PapUKOB.

CrenenHas QpyHKIMS C HaTypaJdbHBIM M LENbIM MoKa3arenem. E€ cBoiicTBa u
rpadux. CpoiictBa M rpaduK KOpHS N-OM CTENEeHM Kak (PYHKIUU OOpaTHOU
CTENEHU C HATYpaJbHBIM IMOKA3aTEIEM.

[TokazaTtenbHast u jorapudpmuyeckas (QyHKIMU, UX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpadukoB PyHKIUHN 711 pelICHUs] YPAaBHEHHM.

Tpuronomerpuyeckass OKPYKHOCTb, OIPEACIEHHE TPUTOHOMETPUUYECKHUX
(GyHKIMI YUCIOBOTO apryMEHTA.

OYHKIMOHAIBbHBIE 3aBUCHMOCTH B peEalbHBIX NPOLECCAX M SBICHUSX.
['pacduxu peanbHBIX 3aBUCUMOCTEN.

HavaJjia MaTeMaTH4eCKOr0 aHAJIHM3a

[TocaenoBaTenbHOCTH, CHOCOOBI 3amaHMsI IIOCJIEAOBATENLHOCTEH. MeTon
MaTeMaTU4YeCKON UHIYKLUU. MOoHOTOHHBIE " OrpaHUYEHHBIE
MOCJEA0BATENBHOCTU. VICTOpHS BO3HMKHOBEHUSI MAaT€MaTHYECKOrO0 aHalIM3a Kak
aHanu3a OECKOHEYHO MaJIbIX.

Apudmernueckas 1 TeOMETpUUECKas Iporpeccuu. beckoneuHo yObIBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEYHO yOBIBaIOIIEH IeOMETPUUECKON
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIIMATIbHBIN pocT. Hucno €. GopmyJia CI0KHBIX
poLEHTOB. Mcnonp30BaHWE MPOTPECCHMU JUIsl  PELICHHsS peajbHBIX 3a4ad
MPUKIIATHOTO XapaKTepa.



HenpepoiBHbIE (YyHKIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMITOTHI
rpadukoB ¢yHkiui. CBoicTBa (YHKIHMA HENPEPHIBHBIX Ha OTpe3ke. Meron
MHTEpPBAJIIOB ISl pEIICHUS HepaBeHCTB. lIprMeHeHHe CBOWCTB HENPEPBHIBHBIX
GyHKUMIA 1715 pelieHus 3aaay.

IlepBas u BTOpas npousBoAHble PyHKIMU. OnpeneneHrue, reOMETPUIECKUN U
(bU3UYEeCKUil CMBICT TPOU3BOAHON. Y paBHEHUE KacaTeIbHOU K TpaduKy GyHKIINU.

[IpousBoaHbIE  AJIEMEHTApHBIX  (PYHKIUH. [IponsBomHas  cymMmbl,
MPOU3BEACHUS, YACTHOTO M KOMIIO3UIINU (DyHKITUH.

MHokecTBa U JIOTHKA

MHOXkeCTBO, omepalnuyd HaJl MHOXKECTBAMU M HMX CBOMCTBA. Jluarpammsbl
Oiinepa—Benna. I[IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara JJis
OMMCAHUs pEaJbHBIX IMPOLECCOB U SBJICHUHN, NPH PEUICHUH 3aJady U3 JPYTUX
y4eOHBIX MTPEAMETOB.

Onpenenenue, TeopeMa, CBONCTBO MaTeMaTHYECKOTO OOBEKTa, CIEICTBHE,
J0Ka3aTeNbCTBO, PABHOCHIIBHBIE YPABHEHUS.

11 KUIIACC

Yucii1a ¥ BbIYMCICHUS

Harypanpnbie u nensie yucna. lIpyumeHeHne npu3HAKOB AENMMOCTH LEIBIX
yuces, HauOosbimii obmuit nenurtens (nanee — HOJl) u Haumenbiee obriee
kpatHoe (nanee — HOK), octaTtkoB nmo MozyJito, anroputma EBkinia 11 pemeHus
3a7a4 B LEJIBIX YUCIIaX.

Kowmmnekcuble uuncia. AnreOpawdeckas U TpUTOHOMETpUYecKas (HOpMbI
3aMCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKHe OIepanud ¢ KOMILIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCE Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii cTeneHr U3 KOMIUIEKCHOTO uucia. [IpuMeneHue
KOMILJIEKCHBIX YMCEN ISl PeIIeHHs] PU3NYECKUX U T€OMETPUUECKUX 3a/1a4.

YpaBHeHUS ¥ HEPABEHCTBA

CucreMa H COBOKYIHOCTb YpaBHEHUH W HEPaBEHCTB. PaBHOCWIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIICICTBHS. PaBHOCHIIBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHX  YPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpuyeCcKuX HEPaBEHCTB.

OCHOBHBIE METOJbI  PEIICHMUS] TMOKa3aTeJbHBIX U  JOrapuMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS HPPALMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS] CUCTEM U COBOKYIHOCTEN paluOHAJIbHBIX,
UPpalMOHATBHBIX, TOKA3aTENIbHBIX U JOTapU(PMUYECKUX YPaBHEHHI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIapaMETPaAMMU.



IIpuMeHeHne  ypaBHEHHM, CHCTEM W  HEPAaBEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7a4 W 3aJad W3 Pa3InyHbIX 00JacTel HAyKh W pealbHOU
KW3HU, UHTEPIIPETALMS [T0JYYEHHBIX PE3YJIBTATOB.

DOyHKUUN U TPaPuKn

I'paduk kommosunum (yHKIMd. ['eomerpuueckue oOpasbl ypaBHEHUU U
HEPABEHCTB HA KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckue QyHKIMHI, UX CBOWCTBA U IPaUKU.

['padprueckne meTonbl pelieHHs ypaBHEHH U HepaBeHCTB. ['paduueckue
METO/IbI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (QyHKUMHA Ui MCCIENAOBAHUS MPOLECCOB MU
3aBUCUMOCTEH, KOTOpbIE BO3HHMKAIOT IMPHU PEIICHUU 3a/lady U3 APYruxX ydeOHbIX
MIPEAMETOB U PEATILHOM KU3HU.

Hauaja MaTeMaTH4eCKOro aHaIu3a

[IpumeneHre MPOU3BOIHON K MCCIAEAOBAHUIO (PYHKIIMH HA MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxknenne  HauOonbIIEro W HAaMMEHBLIETO  3HAYECHHU
HENpephIBHON (QYHKIIUU Ha OTPE3KE.

IIppuMeHeHne nDPOU3BOJHOM I HAXOXKACHUS HAWIY4IlIero pELICHHs B
NMPUKIIAJHBIX 3a/Jadax, Il OINpPEACIEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3a1aHHOTO (hOPMYJIOM HIIH TpadUuKOM.

ITepBooOpa3Has, OCHOBHOE CBOHCTBO IepBooOpa3HbIX. IlepBooOpa3HbIe
aneMeHTapHbIX QyHKIM. [IpaBuna HaxoxIeHus TepBOOOPA3HBIX.

Wurerpain. I'eomerpuueckuin CMBICHI VHTErpaia. Brruucnenue
onpenenéHHoro uHTerpana mno gopmyne Herotona-JIeibnua.

[IpumeHneHnue wHTErpana s HAXOXKIEHUS IUIOMAAeH IUIOCKUX ¢GuUryp u
00BEMOB T€OMETPHUECKUX TEJL.

[Ipumepst pemenuit  auddepeHmaibHbIX ypaBHEHUNH. MareMaTtudeckoe
MOJICIMPOBAHUE PEATbHBIX IMPOLECCOB C TOMOIIBI  AuddepeHInaIbHbIX
YPaBHEHUM.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYUYEBHOI'O KVPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCcKOro BOCIIUTAHUSA:

c(OpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMH 00YUalOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJI€Ha  POCCUUCKOTrOo  oOIlecTBa,  MPEJICTABICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHHMH,
MpoLenyp TPaKIAHCKOTO oO1ecTBa (BBIOOPBI, OMPOCHI W JAPYroe), YMEHHue
B3aMMOJICHCTBOBATh C COIMAIbHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSIMHU ¥ HA3HAYCHUEM;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaXAAHCKON HJIEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHUUCKOW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHKEHUSM POCCUMCKUX MATEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOW IIKOJIBI,
WCIIOJIb30BAHUE OTUX JIOCTHXKCHUH B JPYrUX HayKaX, TEXHOJOTHAX, cdepax
HYKOHOMUKHU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTINTAHMS

OCO3HAHHE JTYXOBHBIX IEHHOCTEH POCCUUCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTIO MOBEACHUS, CBA3AHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JIOCTDKEHMM HayKu U JIeITEeIbHOCThIO YUYE€HOro, OCO3HAHUE
JUYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYas ACTETHKY MaTeMaTHUYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/a4, PEUICHHUH, pacCy IACHHUIN, BOCIPUUMYHUBOCTD
K MaTeMaTHYECKUM acleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uvecKkoro BOCIUTAHNS:

c(hOpMUPOBAHHOCTh yMEHHUSA NPUMEHAThH MaTeMaTU4YeCKUe 3HAHUS B
HWHTEpecax 3/I0pPOBOTO U 0€30MacHOro 00pasa JKU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 37I0POBBIO (370pOBOE MHUTaHUE, COANAHCUPOBAHHBIM PEKUM 3aHATUU U
OTJIIbIXa, peryisipHas (u3nuecKkass aKTUBHOCTH), (U3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CHOPTUBHO-03/JOPOBUTEIIHLHON €SI TENHHOCTHIO;

6) TPy10BOT0 BOCTIMTAHUS:

TOTOBHOCTh K TpPYyHdy, OCO3HAaHWE IIEHHOCTH TPYAOTIOOWs, HHTEpEC K
paznuyHbIM  chepaM  MPOPECCHOHATBHON  JCSATENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynyuiedt mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE YKU3HEHHBIC TJIAHbI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaréMaTH4ecKoMy  oOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSDKCHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PELICHUH MTPAKTUYECKUX 3a7a4 MaTEeMaTUUECKOM HAIPABICHHOCTH;

7) 3KOJIOTHYeCKOro BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh  DKOJIOTHUECKOW  KYJIbTYpbl, TOHUMAHUE BIIHMSIHUS
COLMAIBHO-?)KOHOMHYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHOM U COLIMATIBHOU
Cpellbl, 0OCO3HAHHUE TJI00AIBHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, OpUEHTAIUS
Ha TpPUMEHEHUE MaTeMaTU4YeCKUX 3HaHUN HJs pelleHus 3anad B 00JacTH
OKpY>Kalollel Ccpenbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKHM HX BO3MOXKHBIX
MTOCJEACTBUN JIJIS1 OKPYKAIOILIEH CPEJIbI;

8) HeHHOCTH HAYYHOT0 TIO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAayKM MW  OOIIECTBEHHOW  TMpPaKTHUKHU, IOHUMAaHUE
MaTEeMaTUYeCKOM HayKH Kak cdepbl YeTOBEYECKOW eATEIbHOCTH, JTaloOB €&
pa3BUTHA M 3HAYUMOCTH [UIsl Pa3BUTUA I[MBWIW3ALMU, OBJIAJICHUE SI3BIKOM
MAaTEMAaTUKH W MAaTeMaTHUYECKOW KYJIbTYpOW Kak CpPEICTBOM IO3HAHUSA MHPA,
TOTOBHOCTh OCYUIECTBIIATh MPOEKTHYKD M MCCIENOBATEIbCKYIO JIEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBIE YUeOHbIE AeiiCTBUS

ba3oBble jiornyeckue 1eicTBus:

BBIBILITh M XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKA MAaTEMATHYECKHUX
OOBEKTOB, TOHATHI, OTHOLICHUA MEXAY MOHATUSAMH, (POPMYJIHPOBATH
OTIpE/ICTICHUS TIOHATHH, YCTAaHABIMBATH CYIIECTBEHHBINA MPU3HAK KiIaccuukaimm,
OCHOBaHUS /17151 0000IIEHMSI U CPAaBHEHUS, KpUTEPUHU IPOBOAUMOTIO aHAIIN3A;

BOCIIPUHUMATh,  (QOpMyIHpoBaTh M  NpeoOpa3oBbIBATh  CYXKJEHUSA:
YTBEPAUTENIbHBIE U OTPULIATENIbHbIE, AMHUYHBIE, YaCTHBIE U 00IIKE, YCIOBHBIE;

BBIBJISITh MATEMATUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTHBOPEUHS
B (paxkTax, JAaHHBIX, HAONIOJCHUAX U YTBEPXKACHUAX, MpeiaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U ITPOTUBOPEUHNIA;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIOUECHHUH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMBIE M OT MPOTUBHOI'O), BEICTPAUBATh apIyMEHTALIUIO, IPUBOJAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelleHus Yy4yeOHOW 3adaud (CpaBHHUBATh HECKOJIBKO
BAPUMAHTOB  pElIeHMUs, BbIOMpAaTh HaumboJee MNOAXONAUIMI ¢ y4€ToM
CaMOCTOATENBHO BbIIEJIEHHBIX KPUTEPHUEB).



Ba3oBble uccienoBarejabCcKkue AeCTBHA:

WCITOJIB30BaTh BOIPOCHI KaK HCCIEIOBATECILCKHA WHCTPYMEHT TIO3HAHUS,
(GopMynupoBaTh  BONPOCHl,  (PUKCHPYIOUIME  MPOTUBOpEUYME,  MOpoOIIEeMy,
yCTaHABJIMBAaTh MCKOMOE M JaHHOE, (OPMHUPOBATH THIIOTE3y, apryMEHTHPOBATH
CBOIO MO3MIUIO, MHECHUE;

MIPOBOJIUTH CAMOCTOSITCIIBHO CITITAHUPOBAHHBIA SKCIICPUMEHT, HCCIICIOBAaHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEM MAaTeMaTUYECKOro 00BhEKTA, SIBIICHMUS, IPOIEcca,
BBISIBJICHUIO 3aBUCUMOCTEH MEKTy OOBEKTaMU, SBIICHUSIMH, ITPOIECCAMMU;

CaMOCTOSITeILHO (HOPMYJIMPOBaTh OOOOIIEHUS W BBIBOABI MO Pe3yJIbTaTaM
MPOBEACHHOTO  HAOJIOJCHMS, HWCCJICAOBAaHMs, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHMIA;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TPOIecca, a TaKKe BBIJIBUTaTh
PEATNOIOKEHUS O €0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unopmanueii:

BBIABJIITh AChUIMTHI MHPOPMAIUH, JaHHBIX, HEOOXOIUMBIX JJISI OTBETa Ha
BOIIPOC U JUTSI PEIICHUS 3a]1a4H;

BBIOMpaTh MH()OPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH WHGOPMAIMIO Pa3IUYHBIX BHUIOB U
dbop™m mpeacTaBICHUS;

CTPYKTYpPHpPOBaTh HWH(OpPMAINIO, MPEACTABIATh, €€ B Pa3IMUHBIX (opMmax,
HWUTFOCTPUPOBATH I'PaUUISCKH;

OIICHHBATH HaJIEKHOCTD nHpopmaruu 110 CaMOCTOSITEIILHO
c(hopMyTMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIC YHHBEpPCAIbHbIC Y4eOHbIE NelHCTBUA

Oo0menue:

BOCIIPUHUMATh U POPMYJIHPOBATH CYX ACHUS B COOTBETCTBUU C YCIOBUSMHU U
HEeIsIMU OOIIEHMS, SCHO, TOYHO, I'PAMOTHO BBIPa)KaTh CBOK TOYKY 3PEHHUS B
YCTHBIX W IHCBMEHHBIX TEKCTaX, 1aBaTh IOACHEHUS MO XOAYy PELICHUS 3aJauH,
KOMMEHTHPOBATh IOJy4YECHHBIN PE3YyJIbTAT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOIPOCHI MO CYUIECTBY OOCY>KIAaE€MOU TEMBI,
npoOJeMbl, pelaeMOM 3aJauyd, BbBICKAa3bIBaTh WJEH, HALICJICHHBIE HA ITOMCK
peleHns, COINOCTABIIATh CBOM CYXICHUA C CYXKIACHUAMH APYTUX YYaCTHUKOB
auanora, oOHapy’KMBaTh PAa3IMYMe M CXOACTBO MO3ULMUH, B KOPPEKTHOM (opme
(bopMyIIMpOBATh Pa3HOIIACHS, CBOM BO3PAXKECHHUS;

IIPEACTABIIATHh PE3YJIBTATHl PELICHUS 33]1a4M, DKCIIEPUMEHTA, UCCIEN0BaHus,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (QopMar BBICTYIUIEHUS C Y4€TOM 3adad
MPE3EHTAlU U OCOOEHHOCTEHN ay IUTOPHUH.

PeryasiTuBHbIE YHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBUSA



Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PEILIEHUS 33J1auH, BIOUpaTh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM, apryMEHTUPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4€TOM HOBOU MH(MOpMAITUH.

CaMOKOHTPOJIb, SJMOLMOHAIbHBIN HHTEJICKT:

BJIAJETh HABBIKAMM  IO3HABATENbHOM  pedeKkcud KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpolecca U pe3yibTara peleHUs
MaTeMaTU4YECKOW 3a1a4H;

NpeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYThH NP PELICHUHU 3a/1auH,
BHOCUTbH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSIM, OOBSCHATh PUYUHBI
JOCTUKEHUS WM HEJIOCTHXKEHUS PEe3yJIbTaTOB JIE€ATEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1eSITEIbHOCTD:

MOHUMATh M MCHOJb30BaTh NMPEUMYLIECTBA KOMAaHJHOM M WHIWBUYaJIbHOU
paboThl MpU pElIeHUH Y4YeOHbIX 3a7ay, MPUHUMATh LEJIb COBMECTHOU
ACSITENPHOCTH, TUIAHWPOBATh OPTaHU3AIMI0 COBMECTHOM pPalOTHI, pacHpenensiTh
BUJIBI PabOT, JOrOoBapwWBaThCS, OOCYXKJaTh TMPOIECC M Pe3ysbTaT padoTHI,
0000111aTh MHEHHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPYMNIOBLIX (hopmax paboThl (00CyXAeHHs, OOMEH MHEHU,
«MO3TOBBIE IITYPMBl» U UWHBIE), BBHINOJHATH CBOK 4YacTh pabOTBl U
KOOPAUHUPOBATh CBOU JEUCTBUSL C JPYTMMHU UYICHAMU KOMAaH]bl, OLICHUBATH
KaueCTBO CBOEro BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMU B3aUMOJICUCTBHUS.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kjacce oOydaromuiics TMOJYYUT CICAYIOIINAC
MPEIMETHBIC PE3yJIbTaThl MO OTACIBHBIM TeMaM paboyeil mporpaMMmbl y4eOHOTO
Kypca «AnreOpa 1 Havaja MaTEMaTUYECKOTO aHATN3ay:

Yucnaa v BbIYUCICHUS:

CBOOOJIHO OIEpPUPOBATh MOHATUSAMH: PAlMOHAJIBLHOE YHUCIO0, OECKOHEUYHas
nepuoAndeckas JApoOb, TMPOLEHThI, HPPALUOHAIBLHOE YHUCIO, MHOXECTBa
pallMOHAJIbHBIX U IEUCTBUTEIbHBIX YUCEI, MOYJIb I€UCTBUTEIBLHOIO YNCIA;

MPUMEHATh JPOOM U TPOLEHTHI JUISl pEelIeHUs MPHUKIAJHBIX 3a7a4 u3
PAa3JIMYHBIX OTPACIIEH 3HAHUM U PEATbHOW KU3HH;

MPUMEHSTH NPUOTNKEHHBIC BRIYUCIICHUS, IPABUIIA OKPYTIICHUS, IPUKUAKY U
OLICHKY PE3yJIbTaTa BbIYMCICHNN;



CBOOOZIHO ONEpUPOBATH IIOHATHUEM: CTENEHb C LEJIbIM IIOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIANIYI0 (POPMY 3aMUCH EHCTBUTENBHBIX YUCEI ISl PeIICHUs
IIPAKTUYECKUX 3a/1a4 U [IPEICTABICHNS JaHHBIX;

CBOOOJTHO OINEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypajbHOM
CTEIICHH;

CcBOOO/IHO ONEpPUPOBAThH MOHATHUEM: CTEIEHb C PALIMOHAIBHBIM MOKa3aTeleM;

CcBOOO/IHO ONEpUPOBATh MOHIATUSMHU: Jorapudm yucia, J1eCITUUHbIE U
HaTypaJIbHbIE Jorapu(Mmsl;

CBOOOJHO ONEPUPOBATH MOHATHSIMHU: CHHYC, KOCUHYC, TAHT'€HC, KOTaHT€HC
YUCJIOBOT'0 apTyMEHTA;

OIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHUHYC U apKTaHI€HC YUCIOBOIO
apryMeHra.

YpaBHeHUS M HEPABEHCTBA:

cBOOO/IHO OIEPUPOBATh MOHATUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPAaBHEHUA-CIIEACTBUSA, PABHOCUIIBHBIE HEPABEHCTBA;

NPUMEHATh PA3JUYHbIE METOAbl PEHIEHUS pPALMOHAIBHBIX M JIpOOHO-
pallMOHAJIBHBIX YPAaBHEHUM, MNPUMEHATH METOJ WHTEPBAJIOB Ui PEIICHUS
HEPaBEHCTB;

CBOOOJHO ONEPUPOBATH IMOHATUAMH: MHOTOWIEH OT OJHOW IMEepPEMEHHOM,
MHOTOWJIEH C IeNbIMH KO3(PQPUIMEHTaMHU, KOPHH MHOTOWIEHa, MPUMEHSThH
JICJICHUE MHOTOWIEHA Ha MHOT'OYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUIs PELLICHUSA 3a/1a4;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CHUCTEMA JIMHEHHBIX YpPaBHEHHIA,
MaTpulla, ONpPENEIUTeNh MATpPUIBl 2 X 2 M €ero TreOMETPUYECKHH CMBICT,
UCIIOJIb30BaTh CBOMCTBA ompenenutens 2 X 2 Juid BBIYHUCICHUS €ro 3HaueHus,
MPUMEHSTh ONPEACINUTENN JUIA PEIICHUS CUCTEMbl JIMHEWMHBIX YpaBHEHUM,
MOJENUPOBATh PEANbHBIE CUTYallMH C OMOIIBIO CHCTEMBI JINHEMHBIX YPaBHEHUM,
HCCIIEI0BAaTh IIOCTPOEHHBIE MOJENM C IOMOIIBI0 MATPULl U OIPEACIUTENEH,
UHTEPIPETUPOBATH I10JyYEHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM € KOpHSAMHU Il MpeoOpa3oBaHUs
BBIPAKEHN;

BBITNIOJIHATH MPE0OPa30BaHUS YUCIOBBIX BHIPAXKEHUH, COAEPIKALUX CTENEHH C
paLMOHAIBHBIM IIOKa3aTeIIeM;

UCITI0JIb30BaTh CBOICTBa norapu(pMoB TSI npeoOpa3oBaHus
Jorapu(pMUUECKUX BBIPAKEHUH;

CBOOOJHO ONEPHUPOBATH MHOHATHAMHU: HpPpalMOHANbHBIEC, MOKAa3aTeJIbHbIE U
Jorapu(pMuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHUS C TOMOIIbIO PaBHOCUIIbHBIX
IIEPEXO0I0B UIIA OCYLIECTBIIAA IIPOBEPKY KOPHEH;



NPUMEHSTh OCHOBHBIE TPUTOHOMETpHUUYECKHE (POPMYIIBI U TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAXKECHU;

cBOOO/IHO ONEpUpPOBaTh IMOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh HeoOXoaumble (GOpMyJbI  JUIsl  pEIIeHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICTIMPOBATh peallbHbIe CHUTyalldd Ha S3bIKe anreOphl, COCTaBIATH
BBIPAQXKEHMsSI, YpPaBHEHMs, HEPAaBEHCTBA IO YCJIOBHUIO 3aJaud, HCCIEN0BATh
MOCTPOEHHBIE MOJIENIH C UCIOJIb30BAHUEM ammapara ajareOphl.

DOyHKUUU U TPaPUKH:

CBOOOJIHO OIEpUPOBATh MOHATUAMU: (PYHKIHUS, CIOCOOBI 3aaHusl (PYHKIIUH,
B3aUMHO O0OpaTHble (QPYHKUMH, KOMIO3UMUMA (QyHKUMNA, Tpaduk QyHKUIUH,
BBITOJIHATH 3JI€MEHTapHbIE TPeo0pa3oBaHus rpaduKoB QyHKIIH;

CcBOOO/IHO OIEPUPOBATh MOHATUSAMU: OOJACTH OIPENEICHUS] U MHOXKECTBO
3HaYeHUH PyHKIMU, HYTU QYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOO/IHO OINEpUPOBaTh TMOHATHUSAMHU: 4YETHBIE U HEYETHblE (YHKIUH,
nepuoanyeckre (QyHKINU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIUH, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMH, HauOoJibllleeé W HaWMEHbIllee 3HaYeHUE (YHKIUU Ha
IPOMEXKYTKE;

cBOOOIHO ONEpPUPOBATH MOHATUSAMHU: CTENEHHAs (YHKIUS C HATYPAJTbHBIM U
LENbIM [OKa3zareiaeM, Tpapuk CTENeHHOW (YHKIUM C HATypaldbHBIM U IIEIBIM
nokasaresieM, rpaguk KOpHS N-Oi CTENEeHH KaK (PYHKIIMM OOpaTHOM CTENEHU C
HaTypaJIbHBIM TOKa3aTeleM;

ONEpUPOBaTh MNOHATHUAMMU: JIMHEHHAas, KBaJpaTU4yHas M JApOOHO-TUHEHHAs
(GYHKIUH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U TIOCTPOEHUE UX IPapUKOB;

cBOOOJIHO OMNEpHpOBaTh MOHATHSAMH: TOKa3aTelbHas M Jorapudmmueckas
byHKIIMM, UX CBOICTBa M TpauKd, UCIOIB30BaTh UX TpaQUKU i PEIICHHUs
YPaBHEHHI;

CBOOO/IHO ONEpPUPOBATH TOHATUSMU: TPUTOHOMETPUYECKAS] OKPYXHOCTB,
oTpeeNieHNue TPUTOHOMETPUIECKHUX (QYHKITUI YUCIIOBOTO apTyMEHTa,;

UCTIONB30BaTh rpaduku  (GyHKIUN Ui WCCIEAOBAaHUS TMPOIECCOB U
3aBHCUMOCTEH TpU pelIeHUH 3a7ad U3 APYTHX Y4eOHBIX MPEIMETOB U peanbHON
’KU3HU, BBIpaXXaTh (OpPMyJIaMU 3aBUCUMOCTH MEXKy BEJIMUYNHAMU;

Hauyana maTeMaTH4ecKOro aHaju3a:

cBOOOIHO ONEpUPOBATh MOHATUAMU: apuPMeTHyecKkas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIAsl T€OMETPUYECKas MPOTPECCHs, TUHEHHBIN U
HKCIMOHEHIIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOIEHTOB, UMETh IPEICTaBICHHE
O KOHCTaHTE;

UCIIOJIb30BaTh IPOrPECCUU AJI PEIICHUS pEealbHBIX 3aJad MPUKIATHOIO
XapakTepa;



CBOOOJ/IHO ONEPUPOBATH MOHSATUAMHU: MOCIETOBATEILHOCTD, CIOCOOBI 3aIaHUS
[IOCJIEIOBATEBHOCTEN, MOHOTOHHBIE W OrPaHUYCHHBIE MOCJIENOBATEIIBHOCTH,
MIOHMMATh OCHOBBI 3apOXKJEHHMS MAaTEeMaTUYECKOr0 aHallu3a KakK aHaiu3a
OECKOHEUYHO MaJbIX;

CBOOOJIHO OMNEPUPOBATh MOHSITUSMHU: HENPEPbIBHbIC (YHKIUU, TOYKH
paspsiBa rpaduka GyHKIIUHA, ACUMIITOTHI Tpaduka QyHKITNY;

CBOOOJIHO OIEpUPOBATh MOHSATHEM: (QYHKIIMS, HEMpEphiBHAS Ha OTPE3KE,
MPUMEHSTH CBONCTBA HETIPEPHIBHBIX (PDYHKITUH JJI pEIICHUS 3a/1a4;

CBOOOJTHO OMNEpPUPOBATH MOHATHUSAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
¢GbyHKIMH, KacaTellbHas K Tpaduky QyHKIUY;

BBIYHCIISITH MTPOU3BOJHBIE CYMMBI, POWU3BEACHUSA, YACTHOTO U KOMITO3UIIUH
IBYX (DYHKIIH, 3HATH MPOU3BOIHBIE JIEMEHTAPHBIX (HYHKIIHIA,

UCIIOJB30BaTh TEOMETPUUECKUNH U (UBUYECKUM CMBICT TPOU3BOJHON Jis
pemieHus 3aaad.

MHozxecTBa U JIOTHKA:

CBOOOJIHO  ONEpUPOBATH  MNOHATUSIMU:  MHOXECTBO, OINEpaluud  Haj
MHOYECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar Jjisl OMUCAHUS PEAIbHBIX
MIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a/1a4 U3 APYTUX YUSOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATHAMU: ONpENEICHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTeMaTUYECKOro 00bEKTa, JOKa3aTeIbCTBO, PABHOCUIIbHbBIE
YPaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOyyaromuiics MOJYYUT CICAYIOIINAE
MpeJIMETHbIE PE3yJbTaThl O OTACIbHBIM T€MaM paboyell MporpaMMmbl y4eOHOTO
Kypca «Anredpa u Hayajla MaTeMaTHYECKOr0 aHaAIU3ay:

Yucaa v BbIYUCICHUSA:

CBOOOJTHO ~OIEpPUPOBATh TOHATHSAMHU: HATypalbHOE U 1IEJI0€  YHUCIIO,
MHOKECTBA HATYpaJbHbIX W LEJIbIX YUCEJ, UCMHOJb30BaTh NMPU3HAKU JIEIUMOCTH
nensix yucen, HOJl 1 HOK HaTypasbHBIX 4MCen sl pelIeHUs 3aa4, IPUMEHATD
anroput™m EBrinaa;

CBOOOJTHO OIEpPUPOBATH IMOHATHEM OCTaTKa IO MOJMYJI0, 3allKChIBATh
HaTypaJbHbIE YHCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIIEHUS,

CBOOOJIHO OMNEPHUPOBATH TMOHSITUSIMU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMILJIEKCHBIX YHWCEJI, MPEJCTaBIATh KOMIUIEKCHBIE 4YMClia B aiareOpanveckoil u
TPUTOHOMETPHUUECKON (hOopMe, BBINMOIHATH apu(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPJMHATHOU IJIOCKOCTH.

YpaBHEHUA U HEPABEHCTBA:



CBOOOJHO ONEPUPOBATh MOHATHUSIMH: HPPALMOHAIBHBIE, MOKa3aTelIbHbIE U
JorapuMUUYECKHEe HEPaBEHCTBA, HAXOJUTh WX PEIICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX [IEPEXO/IOB;

OCYUIECTBJIATH OTOOpP KOpPHEH TpU PpEIICEHUH TPUTOHOMETPUYECKOTrO
YpaBHEHUS;

cBOOOIHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO,
NPUMEHSATh  HEoOXoaumble  (OpMyINBI i pEIIeHHs] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: CUCTEMA U COBOKYITHOCTH YPABHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIIC/ICTBUS, HAXOAUTh PELICHUS
CUCTEMBI 1 COBOKYITHOCTEW pallMOHAIBHBIX, UPPALIMOHAJIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(MUUYECKUX YpaBHEHUN U HEPABEHCTB;

perarhb palrOHAaJbHEIE, MppaluvOHaIbHEIE, IIOKAa3aTeNbHbIE,
gorapuMUYECKHe U TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coJieprKalllie MOJIyJIU U TapaMeTpBhl;

MIPUMEHSTH TpauuecKue METObI JIJIsl PEIICHUS] YPaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ MapaMeTPaAMU;

MOJICJIMPOBATh peajbHblE CUTyalldd Ha A3bIKE alredpbl, COCTaBIATh
BBIPAKCHUSA, YPABHCHMS, HEPABCHCTBA M KX CHUCTEMBbI MO YCJIOBUIO 3aJayH,
MCCJIEIOBATh TOCTPOCHHBIE MOJIETM C HKCIOJB30BAHMEM ammapara aiareopsl,
MHTEPIPETUPOBATH MOTYUYECHHBIN pE3yJIbTaT.

DyHKUUU U TPaPUKH:

CTpOUTh TpadUKUd KOMMO3UIUMU (PYHKIUNH C TOMOIIBIO 3JIEMEHTAPHOIO
MCCJIEIOBAHMS U CBOMCTB KOMIIO3UIIMU IBYX (DYHKIUI;

CTPOUTh TEOMETPUYECKHE O00pa3bl YpaBHEHM W  HEPaBEHCTB Ha
KOOPJMHATHOM TNIOCKOCTH;

CBOOOJIHO  OMEpPUPOBATH TMOHATUAMHU: TpadUKUd TPUTOHOMETPUUECKUX
byHKIM;

OPUMEHATh (QYHKIMW JJIs8 MOJETUPOBAHUS U WCCIEIOBAHUSA PEabHBIX
IPOLIECCOB.

Havana maTeMaTH4ecKOro anajamsa:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBaHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HAXOJIUTh HAaHOOJIbIIEe U HAMMEHBIIIEe 3HaUeHUs (DYHKIIMM HETIPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh NPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IIEro PpEIICHUS B
NPUKIAIHBIX, B TOM YHCJIE€ COLHAIbHO-DKOHOMMYECKHX, 3aJadax, I
ONpENENECHUs] CKOPOCTH M YCKOPEHHUsS IIpolecca, 3aAaHHOro (OpMyJIol WIH
rpadukom;



CBOOOHO OMEpHPOBATH TOHATHAMH: TIEPBOOOpa3Hasi, OMpPeHeIEHHBIN
WHTETrpajl, HaXOAUTh TMEPBOOOpPA3HBIC JJIEMEHTAPHBIX (PYHKIUNA U BBIYUCIATH
uHTerpan no gopmyne Hetotona-Jleionuna;

HAXOJUTh TUIOMAIN TUIOCKUX (PUTYp B 00OBEMBI TET C TIOMOIILI0O HHTETPANIA;

UMETh TPEACTABICHUE O MAaTEeMATHYECKOM MOJICTUPOBAHUM Ha TIPUMEPE
cocrtapiieHus AudhepeHnaabHbIX YPaBHCHH;

permarh TPUKIaAHBIC 3a7a4d, B TOM YHCJE COIMAIBHO-IKOHOMUYECKOTO H
(GU3NYECKOTO XapaKkTepa, CPEeCTBAMU MAaTEMATUYECKOTO aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undgposbie)
Konrpoabnsie | IlpakTuyeckue
n/n NPOorpamMMmslI Bcero o0pa3oBaTebHbIE
padoThI padoTsbl pecypes!
MHO0X€eCTBO I€HCTBUTEIBHBIX YNCE.

1 MHorouiensl. PaiioHalibHbIE YpaBHEHUS U o 1 bubnmnoreka [JOK
HepaBeHcTBa. CHUCTEMBI JIMHEUHBIX https://m.edsoo.ru/
yYpaBHEHUN

5 Oyukunu u rpaduxu. CrenenHas QyHKIUS C 12 1 bu6numoreka [IOK
LIEIBIM ITI0Ka3aTEIEM https://m.edso0.ru/

3 ApudpmeTnueckuii KOpeHb N-0i CTEIEHH. 15 1 bu6mmorexa [IOK
HppauunoHanbHble ypaBHEHUS https://m.edso0.ru/

4 [Toka3zarenbHas Gpynkuus. [lokazaTenbHble 10 1 bu6numoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/

5 Jlorapudpmuueckast GyHKIIHS. 18 1 bu6muoteka [HOK
Jlorapudmuueckue ypaBHEHUS https://m.edsoo.ru/

5 TpUroHOMETPUYECKHUE BBIPAKEHUS U 29 1 bubnmnorexa [JOK
YpaBHEHUS https://m.edsoo.ru/

bubmuoreka [{OK

7 ITocnenoBarenbHOCTH U IPOTPECCUN 10 1 https://m.edsoo.ru/

bu6nmoreka [IOK

8 HenpepsiBabie dyHkmu. [TponssogHas 20 1 https://m.edsoo.ru/

9 [ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3aIUs 5 5 bubmuoteka [JOK

3HAHUHN

https://m.edsoo.ru/
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11 KJIACC

KosmmyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Konrpoasnbie | IlpakTuyeckue
n/m NMpOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcebl
1 HccnenoBanue GyHKIMA ¢ TTOMOIIBIO 99 1 bubnmnoreka [JOK
MTPOU3BOJHOM https://m.edsoo.ru/
bubnuoreka [JOK
2 I1 12 1
epBOODpasHaL H HHTErpa https://m.edsoo.ru/
3 I'paduku TpuroHoMeTpUYECKUX QYHKITUH. 14 1 bubnmnoreka [JOK
TpuronomeTpuiyeckre HepaBeHCTBA https://m.edsoo.ru/
4 HppanuroHanbHble, IOKa3aTEIbHbIE U 24 1 bubamnorexa [JOK
norapudMuuecKre HEPaBeHCTBA https://m.edsoo.ru/
5 KomrmuiekcHble uncia 10 1 brbmmorexa [TOK
https://m.edsoo.ru/
bubmuoreka [JOK
6 Harypasnbnble u 11enble ynciia 10 1 https://m.edsoo.ru/
Cucrembl pallMOHAIBHBIX, UPPALIIOHATBHBIX
patl ppat bubmuoreka [JOK
7 MOKa3aTeJIbHBIX U JIOTapU(PMUUECKUX 12 1
N https://m.edsoo.ru/
ypaBHEHUI
bubnmoreka [JOK
8 3azauyu ¢ napaMmeTpamu 16 1 httos://m.edsoo.ru/
9 [ToBTOpeHue, 06001IeHNEe, CHCTEMAaTH3aIUs 16 5 Bbubnuorexa [JOK
3HAHUMI https://m.edsoo.ru/
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PABOYAS [TPOTPAMMA
(ID 1915990)

yueOHoro npeamera «I'eomerpus. Yriy0JeHHbI YPOBEHb)

st ooyuaromuxcst 10 — 11 xmaccos



INOACHUTEJIBHASA 3AIIMCKA

I'eomeTpust siBnsieTcsi OOHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEIIHETO
oO1mero o0pa3oBaHus, TaKk Kak 00eCIeuynBaeT BOZMOXHOCTh U3YUEHHUS TUCIUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBICHHOCTH M MPEIMETOB T'YMAaHUTApPHOTO IUKJIA.
[TockosibKy ~ JIOTHYECKO€  MbIIUIeHHE,  GopMUpyeMOoe TP U3YUYCHUH
OOyYarOIMMUCS TOHITHIHHBIX OCHOB T€OMETPUH, TIPH JOKA3aTEIHCTBE TECOPEM W
IIOCTPOCHHUH LIEMIOYKH JIOTUYECKUX YTBEPKIACHUM MPU PELICHUU I'€OMETPUYECKUX
3aJa4, YMEHHUE BBIIBUTaTb W OINPOBEpPraTh THUIOTE3bl HEMNOCPEICTBEHHO
WCIOJIB3YIOTCA MPHU PELICHUH 33Ja4 €CTECTBEHHO-HAyYHOr0 IMKJA, B YACTHOCTH
dbuznyecKux 3aaad.

[lens ocBoeHuUst mporpaMmMbl yueObHoro Kypca «l'eomeTpus» Ha yriyoaéHHOM
YPOBHE — pa3BUTHE WHAUBUAYAJIbHBIX CIOCOOHOCTEH OOydYaromuxcs Mpu
M3YUYCHHHM TE€OMETPHH, KaK COCTABJISAIOIICH IpeaMeTHON oOmactu «MaTeMaTuka u
uHpopMaTHKa»  4Yepe3  00ecredyeHHe  BO3MOXKHOCTH  NPHOOpETeHHS |
UCIIOJIb30BaHUsI OoJjiee TINyOOKMX TEOMETPUYECKUX 3HAHUW U  JCHCTBUH,
cnenupUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJIsl YCIEIIHOTO NpodhecCuOHATBHOTO
o0pa3oBaHus, CBI3aHHOTO C UCIIOJIb30BaHUEM MATEMATHKH.

[IpuopuTeTHBIMU 3aayaMy Kypca TE€OMETPUU Ha YriayOJIEHHOM YpOBHE,
PACHIMPSAIONIMMH M YCUITUBAIOIIUMHE Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

paclIMpeHue NPeACTaBICHUS O T€OMETPUU KAaK YaCTH MHUPOBOU KYJIBTYPHI U
dbopMHpOBaHUE OCO3HAHUS B3AMMOCBSI3H T€OMETPUH C OKPYKAIOIIIUM MUPOM;

dbopMupoBaHUE TPEACTaBICHUS O TMPOCTPAHCTBEHHBIX (UTYypax Kak o
BOKHEUIIINX MaTEMAaTUYECKUX MOJICNISIX, IMO3BOJAIONINX OINKHCHIBATH M M3Yy4daTh
Pa3HbIE SBJIECHUS OKPYXKAIOIIEr0 MUPA, 3HAHWE MOHATUIHOTO anmnapara 1o pasaeiy
«CtepeoMeTpus» yueOHOTO Kypca T€OMETPUH;

dbopmMupoBaHHE€  YMEHHUS  BJIAJIETh OCHOBHBIMU  TOHATHUSIMH 0
MPOCTPAHCTBEHHBIX (UTypax W UX OCHOBHBIMU CBOMCTBaMH, 3HAHUE TEOPEM,
dbopMynT M yMEHHME HMX MPUMEHSTh, YMEHUS JOKa3blBaThb TEOPEMbl W HAXOJHUTh
HECTaH/IApTHBIE CIIOCOOBI pelIeHUs 3a]1ay;

dbopMupoBaHUE YMEHHUS PACIIO3HABATh HA YEPTEXaxX, MOJEISAX U B pPeaJTbHOM
MHpPE MHOTOTPAaHHUKM M TeJla BpALICHUs, KOHCTPYHPOBATH T'€OMETPUUECKHUE
MOJIENH;

dbopMHupoBaHNUE MOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOCHHMS
MaTeMaTUYECKUX Teopuil, (GOpMUPOBAHWE MOHUMAHUS POJU AKCUOMATUKH TPHU
IIPOBEJICHUN PACCYKICHUN;

dbopMHupoOBaHUE yMEHHUS BIAJACTh METOJAMU JOKA3aTeIbCTB W aJITOPUTMOB
pELICHUs], YMEHUSI UX NPUMEHSATH, IPOBOJUTH JIOKA3aTEIbHBIC PACCYXKICHUS B
X0JI€ PEUICHUS] CTEPEOMETPUUYECKHUX 33/1a4 U 33/1a4 C NMIPAKTUUECKUM COAECPKAaHUEM,
dbopMupoBaHUE MPEACTABICHUS O HEOOXOJMMOCTH  JOKa3aTelbCTB  MpHU



000CHOBaHUM MAaTEMAaTUYECKUX YTBEPKJICHUN U POJIM aKCUOMATUKHU B MPOBEACHUU
JeTyKTUBHBIX PACcCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyIbHBIX UM  TBOPYECKHUX
CHOCOOHOCTEN 00ydaromuxcsl, MO3HaBaTEIbHOW aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIUICHUS, UHTEpPECa K U3YUEHUIO TEOMETPUU;

dbopmupoBaHre (PYHKIIMOHAIBHOM T'PAMOTHOCTH, PEJIEBAHTHON TI'€OMETPHUU:
YMEHHUsS paclo3HaBATh TMPOSIBICHUS TIECOMETPUUYECKUX TMOHSATUH, OOBEKTOB H
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX U MPU U3YyYECHUU APYTUX
y4eOHBIX MPEIMETOB, NPOSBICHHUS 3aBUCHUMOCTEd W  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEANBHBIX CUTYyallMil, HCCIENOBaHUS IOCTPOCHHBIX MOJENEH,
WHTEPHPETALUU MTOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEP)KATEIbHBIMU JIMHUAMH y4eOHOro kypca «l'eomerpusi» B
10-11 «kmaccax sBustorcs: «lIpsMble W TJIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukm», «Tema BpameHusi», «BekToppl HW  KOOpPAUHATHL B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSAMUY», PEJIEBAHTHBIMU T'€OMETPUH Ha YIIIyOIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCHUTCS KO BCEM COJIEp)KaTelIbHBIM JMHUSAM ydeOHOro Kypca, a
dbopMupoBaHHE JIOTUYECKMX YMEHUH  pacmpeiensiercss He TOJIBKO IO
COJIEp>KaTEJIbHBIM JIMHUSAM, HO U 10 rojgam odyuenus. Coaepxanue oopazoBaHus,
COOTBETCTBYIOIIIEE NPEIMETHBIM pe3yiibTaTaM ocBoeHus PDepepanbHOil pabouei
pPOrpaMMbl, paclpeleaEHHbIM IO TojaM OOyYeHHs, CTPYKTypPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIMIIMAIBHBIM BOIIPOCAM 00yYaroLuecs
oOpamanuch HEOAHOKPATHO. OTO  TO3BOJSET OPraHU30BaTh  OBJAJICHUE
reOMETPUYECKUMHU MOHATUSAMH M HaBBIKAMU IOCJIEI0BATEIBLHO U MOCTYIATEIBHO, C
COOJII0/IEHUEM MPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0Yy4YaroUXCsl, paclupss U yriayOmuss
e€, 00pa3ys MpOYHbIE MHOXXECTBEHHBIE CBSI3H.

[Tepexos kK U3yUEHHUIO TEOMETPUH Ha YTIIYOJIEHHOM YPOBHE ITO3BOJISIET:

co3nath ycioBus s auddepeHnmanud  o0OydeHUs, TMOCTPOCHUS
UHAUBUIYAJbHBIX  00pa3oBaTEbHBIX MporpamMMm, OO€CIeUuTh YIIIyOJIEHHOE
U3y4YEeHHE T€OMETPUHU KaK COCTaBIISIIOIIEeH yueOHoro npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMaTUKH C
yuéTtoMm BbIOOpa Oyayiuei mpodeccuu, obOecrneunBas MPEEMCTBEHHOCTh MEXKTY
o01muM u npodeccuoHanbHbIM 00pa30BaHUEM.

Ha wusydyenue yuebHOro kypca «['eomerpusi» Ha yriyOJa€HHOM YpOBHE
orBoautcs 204 gaca: B 10 xmacce — 102 gaca (3 yaca B Heneno), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIO0).



COJAEPKXAHUE OBYYEHUA
10 KJTACC

IIpsiMmble U VIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpancTBo. IloHsiTHE 00 aKCMOMAaTHYECKOM TOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnojiokeHue TMpsAMBIX B MPOCTPAHCTBE: IEpECEKarolInecs,
MapajuleNibHble W CKpellMBarolmuecss npsmble. [Ipu3Hakum CckpemmBaromuxcs
npsAMbIX. [lapamienbHOCTh NIPAMBIX U INIOCKOCTEW B IPOCTPAHCTBE: NTapajuIeiIbHbIE
IIPSAMBIE B IPOCTPAHCTBE, MAPAJUIEIbHOCTD TPEX MPSIMBIX, [TAPAIIIECITBHOCTD IIPSIMOMN
u 1iockoctu. [lapamiensHoe W UEHTpaAJbHOE MPOEKTUPOBAHUE, N300paKeHue
¢uryp. OcCHOBHbIE CBOWCTBa MapajlIeNbHOIO NpOEKTUpoBaHuUs. M300pakeHue
¢buryp B mapayieqbHOW MPOEKIMU. YTJbl C COHANPABICHHBIMU CTOPOHAMHU, YIOJ
MEXKy NMPAMBIMH B ITPOCTPAHCTBE. [lapajienbHOCTh MIIOCKOCTEN: NapajlieIbHbIE
IUIOCKOCTH, CBOWCTBA napauieabHbIX IJIOCKOCTEMN. [Ipocrenmue
IPOCTPAHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpajap, HNapajulesenumnesn,
MTOCTPOCHUE CEYEHUM.

[leprieHIUKYISIPHOCTh MPSIMOM U TJIOCKOCTU: MEPIEHANKYISPHBIE TIPSIMBIE B
MIPOCTPAHCTBE, NPSAMBIE NapaJUICIbHbIE W NEPHEHAUKYJISPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH MNPSIMOM M IUIOCKOCTH, TeOpemMa O MpAMOU
IIEPIIECHIUKYJIIPHON IIJIOCKOCTH. OpTtoronansHoe IIPOEKTUPOBAHMUE.
IleprieHIUKYISIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSHUE
OT TOpsMOM 10  IJIOCKOCTH,  MpoeKuus  (GUrypel Ha  IJIOCKOCTbD.
[leprieHIUKYNSAPHOCTh  IUIOCKOCTEW: NPU3HAK  MNEPHEHAUKYISPHOCTH  JBYX
II0CKOCTeEN. Teopema o TpEX MepHEeHIUKYIpax.

YTIiael B NPOCTPAHCTBE: YroJl MEXAY IPSMOU U IUIOCKOCTBIO, ABYTPAHHBIN
yroJj, JJMHEWHBIM YTOoJl ABYTPAHHOTO yryia. TpEXTpaHHbIi U MHOTOTPAHHBIC YTJIBI.
CBoiiCTBa IUIOCKHX YIJIOB MHOTOrpaHHoro yria. CBOWCTBa IUIOCKMX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOrO yria. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHuKoB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yronsHas
npusMa, npsiMasi 1 HakJIOHHAsl MPU3Mbl, OOKOBAasi U MOJHAS MOBEPXHOCTH MPU3MBI.
[Tapayutenienuniesr, OPSAMOYTOJBHBIA — NapajuleeNuIe]; YW  €ro  CBOMCTBA.
Kparuaiimine mnyTh Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBenHass Teopema Iludaropa. I[lupamupa: n-yronbHas mnupamuia,
npaBwibHas W yceu€HHas mnupamuibl. CBoiicTBa péGep M OOKOBBIX TIpaHeil
MpaBWIbHOW nupaMubl. [IpaBuiibHbIE MHOTOIPAHHUKH: MpaBUJIbHASA IpU3Ma U



IIpaBWJIbHAS MHPAMHUAA, NPABUIbHAA TPEYroJibHas MNHpaMuAa W IPABWIbHBIN
TeTpasap, KyO. IlpeacraBneHue O MpaBUIIBHBIX MHOTOIPAHHUKAX: OKTa’JIp,
JTOEKA3P U UKOCADP.

BblunciieHre 371€MEHTOB MHOTOTPaHHUKOB: pEOpa, AMAaroHalld, YIJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSMOW MPHU3MBI,
IJIOMAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH MPSIMOM TPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTH W TOBEPXHOCTH MPABUIBHON MHPAMU/IBI,
TeOpeMaA O IUIOIIANA YCEYEHHOM MUPAMUIBI.

CumMmeTpuss B TOPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  NIPaBUJIIBHBIX
MHOTOTPpaHHUKOB. CHUMMETpHsT B IPAaBWIBHOM MHOTOTPAHHHUKE: CHUMMETpUS
napajuleJIenunea, CAUMMETPHUS IPABWIBHBIX NIPU3M, CUMMETPHs IPABHIBHOU
IIAPaMUBI.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE U IPOTHUBOIOJIOKHO
HaNpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [[€ICTBHS C BEKTOPAMH: CIIOKECHUE
Y BBIUATAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBOMCTBa CIOKEHHS BEeKTOpOB. CBONMCTBA YMHOKEHUSI BEKTOpPA HA YHUCIIO.
IToHsaTHEe KOMIUTaHApHBIE BEKTOpBbI. lIpuM3HAaK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3lnoKEHUMM BEKTOpa IO TPEM
HEKOMIUIaHApHbIM  BekTopaMm. lIpsmMoyronpHas  cucrtemMa  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOpAMHATAMH BEKTOpA U
KOOpJIMHATaMH TOYEK. YTOoid Mexay BekTopaMH. CKalaspHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenus

[loHsTHA: UWIMHApPUYECKAs IOBEPXHOCTb, KOHHMYECKAas IOBEPXHOCTb,
chepuueckass MOBEPXHOCTb, O0Opasyrolmue TmoBepXxHOCTeH. Tena BpauieHus:
UWIMHAP, KOHYC, YCEUEHHBIM KOHyC, cdepa, map. BzanmHoe pacnosoxeHue
chepbl W TIUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe. M3o0paxkenue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka muinHapa u KoHyca. Cummerpust chepsl U
nrapa.

O6béM. OcHoBHBIE CcBoicTBa 00béMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuienenunena M ciueAcTBus u3 He€. OO0BbEM mnpsMon u
HAKJIOHHOM NpU3MbI, HWIMHJpa, TUpaMuabl U KoHyca. OOBEM I1apa U IIapoOBOTO
CErMEeHTa.

KoMOuHanuu Ten BpaiieHuss U MHororpaHHukoB. [lpusma, BmnucaHHas B
WIMHIpP, ONHCaHHas okojo uwinHapa. Ilepeceuenne cdepsl u mapa ¢
miockocThio. Kacanue mapa u chepsl minockoctso. [loHsiTHE MHOTOrpaHHUKA,



OMKMCAHHOTO OKOJO cdepbl, cepbl, BIUCAHHOW B MHOIOTPAaHHUK WU TEJIO
BpaIlCHUSI.

[Inomaae MOBEPXHOCTH LWJIMHAPA, KOHYyCa, IUiomaab chepbl U e€ yacTel.
ITonobue B mpocTtpancTBe. OTHoOIIeHHEe OOBEMOB, IUIOIMIAACH IMOBEPXHOCTEH
nonooHeIx Quryp. IlpeoOpazoBanue mogobus, romoTeTus. Pemenue 3amad Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

ITocTpoeHue ceueHnii MHOTOTPAHHHUKOB U TEJ BPALLEHUS: CEYEHUS LUIIMHIpa
(mapayuienbHO M MEPNEHAMKYJSPHO OCH), CEYCHUsT KOoHyca (mapajuielibHbIe
OCHOBAHHUIO U MPOXOSIIUE Yepe3 BEPIIUHY ), CEUCHUS 11apa, METOAbl TOCTPOCHHUS
CEUYEHUI: METOJ| CIE0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpPEeHOCca
CEKYILEH IUTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepannu Hax BeKkTopamMu. BektopHoe
YMHOXEHHUE BeKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHHUA. [IpsMoyrosibHas
cUCTEMa KOOPAMHAT B npocTpancTBe. KoopauHaTel Bektopa. PasznoxxeHue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJ TPH PEHICHUH TeOMETPHUYECKUX
3a/1ay.

JIBMKeHNs B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OtobOpakenus. JIBUKEHUS UM PABEHCTBO (UTYP.
OO6mue cBoiicTBa JBW)XEHUW. Bunbl OBWXKEHUN: MapajuIebHBIM IMEPEeHOoC,
LEHTpaJdbHasl CUMMETPHUsS, 3€pKajbHas CHUMMETpPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YYEBHOI'O KYPCA
«'EOMETPHSl» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHMAA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaaHckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YUaIOIIETOCs KaK aKTUBHOIO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOro  oO0lIecTBa,  MPEJACTAaBICHUE O
MaTEeMaTUYeCKUX OCHOBAaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, OMPOCHI W JAPYroe), YMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbLHBIMA HHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIUSMH 1 HA3HAUYCHUEM;

2) NaTPHOTHYECKOE BOCTIMTAHHUE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaX)KTAHCKON HUIEHTUYHOCTH, YBXKEHHS K
MPOIIJIOMY U HACTOSIIEMY POCCUHCKOW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOWU IIKOJIBI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHH B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
HDKOHOMUKHY;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHE JTYXOBHBIX IEHHOCTEH POCCHUUCKOTO Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPaKTHUYECKUM
MPUMEHEHUEM JIOCTH)KEHUW HAyKH U JIEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTHYECKOe BOCTIMTAHHE:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYAs SCTETUKY MATEeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyKACHUIN, BOCIPUUMYHUBOCTD
K MaTEMaTUYECKUM aCTeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3uveckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTh YMEHHUS NPUMEHAThH MaTeMaTU4YeCKUe 3HAHUS B
WHTEpecax 3I0pOBOro U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JI0POBBIO (370pOBOE NHUTaHUE, COANAHCHPOBAHHBIM PEKUM 3aHATUH U
OTIIbIXa, peryisipHas (u3nvecKass aKTUBHOCTh), (PU3NUECKOE COBEPIIEHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEILHOCTHIO;

6) Tpy/0BOE BOCIIMTAHHE:

TOTOBHOCTh K TpPYyHdy, OCO3HAaHWE IIEHHOCTH TPYAOTIO0OUs, HHTEpeC K
paznuyHbiM  chepaMm  TpOoPECCHOHATLHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymei mpodeccur U pealr30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,
FOTOBHOCTh W CHOCOOHOCTH K  MaTreMaTH4ecKOMy  OOpa3oBaHHUI0 U



caM000pa30BaHUIO Ha MPOTSHKEHHM BCEW JKHW3HM, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PELICHUH MTPAKTUYECKHX 3a/1a4 MAaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0JIOrHYecKOe BOCIIMTAHHE:

c()OPMHUPOBAHHOCTh  DKOJIOTMYECKOM  KYJbTYpbl, IOHUMAaHHUE BIUSHUSA
COLIMAJIBHO-?)KOHOMHYECKUX MPOLECCOB HA COCTOSHHE NPHUPOAHOW M COLMAIBHOU
Cpelbl, OCO3HaHME TJI00aTbHOIO XapaKkTepa SKOJIOTHUYECKHUX MMPo0IeM, OpHUEeHTaLUs
Ha IPUMEHEHHE MaTeMaTUYeCKUX 3HAHMW /s peuleHust 3ajad B olnacTu
OKpY>Kalollle Ccpefipl, IUIAHUPOBAHUE IIOCTYNKOB M OUEHKHM HUX BO3MOXHBIX
IIOCJEACTBUAN IS OKPY KAIOIIEHW CPEJIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c()OPMUPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUSL HAyKM M OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUE
MaTE€MaTUYeCKOM HayKH Kak c(epbl 4YeTOBEYECKOM MIEesATENbHOCTH, 3TAloOB €€
pa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTUS LMBUJIU3ALMH, OBJAJCHUE S3BIKOM
MaT€MaTHKM W MaTeMaTHYeCKOW KyJIbTYpOH Kak CpEICTBOM IIO3HAHMS MUpa,
TOTOBHOCTh OCYILECTBIIATh MNPOEKTHYI0 M MCCIEI0BATEIbCKYIO AESTEIbHOCTD
WHIUBUYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE yUeOHbIe 1eiiCTBUA

ba3oBblie jjornueckue aeiicTBUA:

BBISBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKA MaTEMATHYECKHUX
OOBEKTOB, TOHSTHI, OTHOLIEHUA MEXAY HOHATHUAMH, (POPMYIHPOBATH
OIpe/IeTICHUs TOHATHH, yCTaHAaBIMBATh CYLIECTBEHHBIN NMPU3HAK KJIACCU(UKALINY,
OCHOBaHUS J1J1s1 000OLIEHHS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATh,  (opmMyiIupoBaTh U  IPeoOpa3oBBIBaTh  CYXACHUS:
YTBEPAMUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBIBJIITh MATEMATUYECKHE 3AaKOHOMEPHOCTH, B3aUMOCBSA3U U IPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOIIOJCHUSIX U YTBEPXKICHUSX, Mpejaratb KpUTEpUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEYU;

JenaTh BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(IpsiMBIE U OT MPOTUBHOTO), BEICTPAUBaTh apIyMEHTALMIO, IPUBOJIUTH PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOIbI;

BBIOMpATh CMOCO0 peleHus y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BAPDUMAHTOB  pEILIEHHUsA, BbIOMpaTh HaumboJiee MOAXOASIIUA € y4ETOM
CaMOCTOATEJILHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble ucciieqoBare/IbCKHe 1eiCTBUA:



WCITOJIP30BaTh BOIPOCHI KaK HCCIIENOBATEILCKHA WHCTPYMEHT TO3HAHUS,
dbopMynupOBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  MpodieMy,
yCTaHABIMBAaTh HMCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, APTYMEHTHPOBATH
CBOIO MO3ULINI0, MHEHHE;

MPOBOJIUTH CAMOCTOSITEIIbHO CIDIAHUPOBAHHBINA SKCTICPUMEHT, UCCIIEIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO 00BEKTa, SBICHUS, TIPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBJICHUSIMHU, TTPOLIECCAMH;

CaMOCTOSITeIbHO (hOpMyIUpoBaTh O00OOIIEHUSI M BBIBOJLI MO pe3yJibTaTam
MPOBEACHHOTO  HAOJIOJCHWS, WCCJICAOBAaHMs, OIICHUBATH  JIOCTOBEPHOCTH
MOJTYYCHHBIX PE3yIbTAaTOB, BEIBOJOB U 000OIIECHHIA;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMpoOIlecca, a TakKe BBIIBUTaTh
MIPEAMOJI0KEHUS O €T0 Pa3BUTHU B HOBBIX YCJIOBHSX.

Pabora ¢ undopmanmueii:

BBISIBIISITH A€(UIUTHI UHPOpPMALIUU, JAHHBIX, HEOOXOJUMBIX JIsI OTBETa Ha
BOIIPOC U IS PEIICHUS 3a1a4H;

BBIOMPATh MH(POPMAIIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH WH(OPMAIINIO DPA3NHYHBIX BUIOB U
dhopmM IpeacTaBICHNUS,

CTPYKTYPUPOBAaTh MH(POPMAIIMIO, MPEJCTABIATh €€ B pa3IMuHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaAEKHOCTD nHpopmarun o CaMOCTOSITEIIbHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIEC YHHMBEpPCaJIbHbIe Y4eOHbIC 1eHCTBUSA

Oo0menne:

BOCIIPUHUMATh U OPMYJIMPOBATH CYX AEHUS B COOTBETCTBUM C YCIOBUAMH U
HeiasiMu  OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BbIpaXaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M NHACBMEHHBIX TEKCTAaX, /aBaTh IOSCHEHUS IO XOAY PELICHMS 3aJauH,
KOMMEHTHPOBATH ITOJy4YEHHBIN pE3yJIbTaT;

B X0j/i¢ OOCY>KJEHHs 3a/laBaTh BOMPOCHI MO CYLIECTBY OOCYKIAaEMOW TEMBI,
npoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HAIIEJIEHHbIE Ha IIOMCK
pelIeHnsl, COINOCTABIIATh CBOM CYXACHUSA C CYXXICHUAMH APYTMX YYaCTHHKOB
auanora, oOHapyXUBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH (opme
(bopMyJIMpPOBATh Pa3HOTIACHS, CBOM BO3PAKECHMUS;

MPEACTABIIATh PE3YJIbTATHl PEUICHUS 3a]laud, dKCIIEPUMEHTA, UCCIEIOBAHNUS,
IIPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4YETOM 3ajaad
IIPE3EHTALUN U OCOOEHHOCTEN Ay IUTOPHUH.

PeryasiTuBHbIe yHUBEPCcAIbHbIE Y4eOHbIE /1eiicTBUS
Camoopranuzanus:



COCTAaBJIATH IIJIaH, AJITOPUTM PEIIECHUS 33a/1a4H, BBIOUPATh CIIOCO0 PEIICHHS C
Y4ETOM MMEIOIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBATH BAPUAHTHI PEIICHUM ¢ yYETOM HOBOM HH(GOPMAIIUH.

CaMOKOHTPOJIb, IMOIMOHAbHBII HHTEJJIEKT:

BJIaJIcTh ~ HaBBIKAMHU  TIO3HABATEIBLHOMW  peduieKkCcuM KaK  OCO3HaHUS
COBEPIIIAEMbIX JICUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACThH
criocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJIS TIpoIlecca W pe3ysbTaTa peHieHUs
MaTeMaTHYEeCKOH 3aa4u;

MIPEJBUJIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a]a4H,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, JaHHBIX,
HAWJICHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa €U U YCIOBHUSAM, OOBSCHIATh IPUIHHBI
JOCTHKCHUS WIIM HEJOCTHXKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJUTh OIIHUOKY,
JaBaTh OIICHKY PHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MMOHMMATh M MCIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW M WHAWUBUIYaTbHON
paboThl MpU pelmieHUH Y4YeOHBbIX 3ajay, NPUHUMATH I€Jdb COBMECTHOM
JCATENBHOCTH, TIJIAHUPOBATh OPTAHM3AIIMI0O COBMECTHOW pPabOThI, pacrpenaeisiTh
BUIIBI pabOT, JIOTOBApWBATHCH, OOCYXKIATh TMPOIECC M PE3yJbTaT pPabOTHI,
00001aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B I'PYNMOBBIX dopmax padboThl (00CYX IeHUsS, OOMEH MHEHUH,
«MO3TOBBI€ INTYPMB» HM HHBIE), BBINOJHATH CBOK YacTh pabOTBl U
KOOPJAWMHUPOBATh CBOW JCHCTBHS C JPYTMMH 4YJieHaMH KOMAaH/IbI, OIICHUBATh
KaueCcTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
YYaCTHHUKAMU B3aUMOJICUCTBHSI.

HPEIMETHBIE PE3YJIbTATDBI

K konmy 10 kaacca oOygaroniuiicss Hay4YuTCs:

e CBOOOJIHO OIEpPUPOBATH OCHOBHBIMU TMOHSTHSMHU CTEPEOMETPUU TIPHU
pEIICHUH 337129 U TPOBEACHUHN MAaTEMAaTHIYECKUX PACCYKICHHIA;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUHU M CIEACTBUS U3 HUX MPU PEIICHUH
TreOMETPUUYECKUX 3a/1a4;

e KJIACCHU(PUITUPOBATH B3aUMHOE PACIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
IUIOCKOCTEN B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpUpPOBATHL TOHATUSAMHU, CBS3aHHBIMH C yIJIaMH B
POCTPAHCTBE: MEXKIY MPSMBIMH B TIPOCTPAHCTBE, MEXIY NPSIMOU H
IUIOCKOCTBIO;

e CBOOOJHO ONIEPUPOBATH MOHITHSIMHU, CBI3aHHBIMH C MHOTOTPAaHHUKAMU;



e CBOOOJHO paclo3HaBaThb OCHOBHBIE BHUbl MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuaa, NPSMOYTOIBHBIN Mapauiesenunen, Kyo0);

e KJIacCU(PUIIMPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBAaHMS IS
KJ1acCU(DHUKAITIN;

e CBOOOJIHO ONEpPUPOBATH TOHATUSMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPaHHUKOB TIJIOCKOCTBIO;

e BBINOJIHATh napajiesibHOE, LEHTPaJIbHOE U OpPTOrOHAJIBHOE
MPOCKTUPOBaHUE (PUTYp HA TUIOCKOCTH, BBIMOJIHATH U300paKeHUST (PUTYD
Ha IJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBIIOJIHSIThH
(BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIYMCIATH IUIOHMIAAM  TOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
nupamMuia), FTeOMETPUUYECKUX Tell C TpUMEHEHUEM (HOpMYJT;

e CBOOOJIHO OTMEPUPOBATH MOHSATUSIMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTD,
OCh M IIOCKOCTh CHUMMETPHUH, ILIEHTP, OCh M IUIOCKOCTh CHUMMETPUU
burypsr;

e CBOOOJHO OMNEPUPOBATH MOHATUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJAWHATaM B MPOCTPAHCTBE;

e BBINOJIHATH JICUCTBUS HAJl BEKTOPaAMU;

e pelaTrh 3aJaud Ha JOKa3aTeIhCTBO MAaTEMaTHYECKUX OTHOIICHUU U
HAXO0XJICHUE TEOMETPUYECKUX BEIUYUH, MPUMEHSISI HU3BECTHBIE METObI
IIPU PELICHUH MAaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOI'O U BBICOKOTO YPOBHS
CJI0’)KHOCTH;

e TMPUMEHSATH TMPOCTEUIINE TMPOrPAMMHBIE CpEACTBA U  AJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPECOMETPUUECKUX 3a/1a4;

e W3BJIEKaTh, MPEOOPa30OBBIBATH U WHTEPIPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (urypax, MpeACTaBICHHYIO Ha
YyepTekax U pUCYHKaX;

e TMPUMEHSATH TIOJYUYCHHBIC 3HAHUS HaA TPAKTUKE: CpaBHUBaTh U
aHaJTM3UPOBaTh peajbHbIE CUTyallUH, MPUMEHATh U3YUYCHHBIC MOHATHUS B
mpolecce  MOMCKAa  pelieHUsT MaTeMaTU4ecKd  CPOpMYyITHpPOBAHHON
npoOJieMbl, MOJEIUPOBATh pPEalbHbIE CHUTyallMd Ha SI3bIKE T€OMETPHUH,
UCCIIEIOBATh MOCTPOCHHBIE MOJIENIM C UCIIOIb30BAaHUEM I€OMETPUUYECKHUX
MOHATUH U TeopeM, ammapara ajreOpbl, peliarh MPaKTUYECKHUE 3aJlayH,
CBSI3aHHBIC C HAXO0XKJICHUEM IeOMETPUUYCCKUX BEITMYHH;

e UMETh MPEJCTaBICHUS 00 OCHOBHBIX O3Talax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM 4acTu (pyHIaMeHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kaacca oOyyaromuiicss Hay4YUTCs:



CBOOO/JIHO OMNEPUPOBATH MOHSTUSIMU, CBSI3AHHBIMU C IUJIUHIPUYECKOU,
KOHUYECKOW U c(hepudecKoll TOBEPXHOCTSIMHU, OOBICHITH CIOCOOBI
MOJTyYEHUSI;

OTIEPUPOBAThH MOHITUSMHU, CBI3aHHBIMU C TE€JIaMU BPAILCHUS: [WIHHAPOM,
KOHyCOM, c(hepoii U mapom;

pacmo3HaBaTh Tena BpamieHus (UWIUHApP, KOHYC, cdepa U ImIap) u
OOBSICHATH CIIOCOOBI TOJTYYESHHS TEJl BPAIICHUS;

KJ1acCU(UIIMPOBATH B3AUMHOE PACTIONOKEHNE C(HEePhI U TNIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TEJI BpAICHUS,
00BEMBI U TUIONIAJM TOBEPXHOCTEH MHOTOTPAHHUKOB M TEN BpAICHUSA,
Tr€OMETPUYECKUX TeJ ¢ TPUMEHEHUuEeM (popmyir;

CBOOOJ/IHO OIEpUPOBATH MOHITUSMH, CBSA3aHHBIMU C KOMOWHAIMSMU Tell
BpaIlleHUs] ¥ MHOTOTPAaHHWUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
OMHCAaHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIA TEJO
BpallCHUS;

BBIYHCIIATH COOTHOIICHUS MEXKTY TUIONIAIIMHA TTOBEPXHOCTEN U 00bEMaMu
II0JIOOHBIX TEN;

U300pakaTh H3ydaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTbH CEUCHHUSI TEJl BPAILICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HHGOPMAIUIO O
OPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTekax U pUCYHKaXx;

cBOOO/IHO ONIEpPUPOBATh NOHATHEM BEKTOP B POCTPAHCTBE;

BBITIOJIHATD OTIEpAllU HaJl BEKTOPaMU;

3a/1aBaTh IMJIIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;
peniaTh reOMETPUYECKHE 3a/1a4i Ha BBIYHUCIECHUE YTIIOB MEXIY MPSIMbIMU
U IJIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSHUWA OT TOYKM JI0 IJIOCKOCTH, B
L[E€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PELICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSIMHU, CBS3AHHBIMH C JIBIDKCHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHU;

BBITIOJIHATh HM300paKEHUSI MHOTOTPAHHHKOB W TEJI BpalleHUS TpH
napajjieIbHOM — [EPEHOCE, UEHTPAIbHOW CHUMMETPUH, 3€pKajJbHOU
CUMMETPUH, MPU MTOBOPOTE BOKPYT MPSIMOiL, mpeoOpazoBaHus moo0us;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TEJ BpAIECHUS: CEUCHUS LUIUHIIPA
(mapaJieaTbHO U NEPHEHIUKYIISPHO OCH), CEUYEHUS KOHYca (MapalieIbHbIe
OCHOBAHHIO U IPOXOJIAIIME Yepe3 BEPIIHUHY ), CEUCHHUS 11apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUS CEUYEHU: METOJ CJEI0B, METO]
BHYTPEHHETO MPOEKTUPOBAHNUS, METO/I IEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKA3bIBaTh FT€OMETPUUYECKUE YTBEPKICHUS;

NPUMEHSTh TeoMeTpuueckre (GakThl IS PEIICHHUs] CTEPEOMETPUUECCKUX
3a71a4, MPEANOIAraloliuX HECKOJbKO IIaroB PELIEHUs, €CIH YCIOBUSA
IIPUMCHEHHMS 3aJIaHbI B SIBHOK 1 HESIBHOM (hopme;

pemarh 3aJa4d Ha JI0Ka3aTeJbCTBO MAaTEMaTHYECKUX OTHOIICHUH |
HaXO0XJCHUE T€OMETPUUECKUX BEITUYHH;

IPUMEHSATh MPOTPAMMHBIE CPEACTBA M JJIEKTPOHHO-KOMMYHHUKAIIUOHHBIE
CHCTEMBI IIPU PELUICHUU CTEPEOMETPUUYECKUX 3314,

IPUMEHATHh  [OJIyYEHHbIE  3HAaHUA  HA  MPAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATh U OLICHUBATH PEAIbHBIE CUTYalluH, TPUMEHSATh U3yUEHHbIC
IOHATHUS, TEOPEMBbI, CBOMCTBA B TNPOLECCE TOMCKA  PELICHUS
MaTeMaTU4ecKu  CHOPMYJIUPOBAaHHOM  MPOOJEMBI,  MOJACIUPOBATH
pEabHBIE CUTyallMM Ha S3bIKE T'€OMETPHUHU, HCCIEA0BATH ITOCTPOCHHBIC
MOJIEIA C HCIOJb30BAHUEM TIE€OMETPUUYECKUX TOHATHH U TEOPEM,
anmapara anreOpbl, pemaTh MPAKTUYECKUE 3a7add, CBSI3aHHBIE C
HaXO0XJCHUEM F€OMETPUUECKUX BEJINYNH;

UMETh NPEACTaBJICHUS OO0 OCHOBHBIX JdTalax pa3BUTHUS TE€OMETPHUH Kak
COCTaBHOM 4acTu (PyHIaMeHTa pa3BUTHUSI TEXHOJOTHUH.



TEMATHYECKOE INTAHUPOBAHUE
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3 [TapamiensHOCTB MPSAMBIX U INTIOCKOCTEH B 8 bubnunoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/
4 [lepneHMKyYIAPHOCTD NPSAMBIX U o5 bub6nuoreka LIOK
IJTIOCKOCTEN B TPOCTPAHCTBE https://m.edsoo.ru/
b K
5 VYTIBl 1 paccTOsTHUS 16 1 nommotexa LO
https://m.edsoo.ru/
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PABOYAS TIPOTPAMMA
(ID 1920155)

y4eOHOro npeamera «BeposiTHOCTb M CTATUCTUKA. YTJIYOJ€HHbIH YPOBEHb»

st ooyuaromuxcs 10-11 kmaccon



INOACHUTEJIBHASA 3AIINCKA

YueOuplii Kypc «BeposTHOCTP M cTatucTuka» yriayOJIEHHOTO YPOBHS
SBIISIETCS MPOJOJDKEHHEM U  Pa3BUTUEM OJHOMMEHHOIO Y4eOHOro Kypca
yIiIyOJIEHHOTO YPOBHSI Ha YPOBHE CpeHEro o0IIero oopasoBaHusi. YueOHbIH Kypc
npeaHa3HavyeH sl OPMUPOBAHUS Y 00YyUAIOLIUXCSl CTATUCTUYECKON KYJIbTYPhI U
IIOHMMAHUS POJIM TEOPUU BEPOSATHOCTEW KaK MAaTEMAaTHYECKOTO MHCTPYMEHTA IS
M3YUYCHUSI CIy4YalHBIX COOBITHUN, BEMWYMH W TporieccoB. [lpm m3ydeHum Kypca
oOoramaroTcsi IpeacTaBlieHUs OOydalmMXcd O METOoJax HCCleOBaHUs
U3MEHYMBOIO MHUpA, pa3BUBAETC MOHUMAaHME 3HAYMMOCTH U  OOIIHOCTH
MaTeMaTUYECKNX METOAOB ITO3HAHUS KaK HEOTHEMJIEMOW YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Conmepxanne y4eOHOrO Kypca HampaBlIeHO Ha 3aKpelyieHue 3HaHUM,
MOJIyYEHHBIX MPU U3YUYEHHUH Kypca Ha ypPOBHE OCHOBHOI'O 00IEro 00pa3oBaHus, U
Ha pa3BUTHE NPEACTABICHUN O CIyYalHBIX BEJIMYMHAX U B3aUMOCBS3AX MEXKIY
HUMM Ha BAXKHBIX IIPUMEPAX, CIOKETHl KOTOPBIX MOYEPHHYTHl U3 OKPYKAIOILIETO
Mupa. B pesynbrate y 00yyaromuxcs 10JKHO CPOPMHUPOBATHCS NPEICTABIEHUE O
Haubosee ynoTpeOUTENbHBIX U OOLIMX MAaTEMAaTUYECKUX MOJIENSIX, UCTIOIb3yEMbIX
JUISE  ONMHMCAHUS  AHTPONIOMETPUYECKUX U JeMOrpapuyecKux  BEJIUYUH,
MOTPENIHOCTE B pa3lIMYHbIE pOAA HM3MEPEHUSX, JIUTEIBHOCTH O€30TKa3HOU
paboOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MPOLIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBisieTcs 0a30i Uit OCBOCHUSI BEPOSTHOCTHO-
CTaTUCTUYECKUX METOJI0B, HEOOXOAUMBIX CIIEIUANINCTAM HE TOJBKO HMH)KEHEPHBIX
CIELHAIBHOCTEM, HO TAaKXE€ COLMAIBHBIX M IICUXOJIOTHYECKHUX, IIOCKOJIBKY
COBpEMEHHbIE O0IIIECTBEHHbIC HAYKHU B 3HAUUTEIILHOW Mepe MCIOJIBb3YIOT ammnapar
aHanu3a OONbIIMX JAaHHBbIX. LleHTpanbHYI0 YacTh Y4yeOHOro Kypca 3aHHMAET
o0CyX/IeHHE 3aKOoHa OOJIbIIMX YHucel — (PyHIAMEHTaJIbHOIO 3aKOHA IMPUPOJIBI,
MMEIOLIET0 MaTEMaTHYECKYI0 (OpMaIU3aLIHIO.

B cooTBercTBUM C yKa3aHHBIMHM IEJISAMH B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTP M CTAaTUCTUKA» Ha YINIyOJIEHHOM YPOBHE BBIJIEJICHBI OCHOBHbBIE
coaepkaTenbHble JIMHUN: «Ciay4ailHble COOBITUS U BEpOSTHOCTUY» U «CiydailHbIe
BEJIMYMHBI U 3aKOH OOJIBIIMX YHCEID.

[ToMuMO OCHOBHBIX JIMHUWA B Y4YEOHBIH KypC BKIIFOUEHBI AJIEMEHTbl TEOPUU
rpaoB U TEOPUM MHOXECTB, HEOOXOIMMBIE MJIi MOJHOLUEHHOIO OCBOEHUS
MaTepuaia JTaHHOIO y4eOHOro Kypca M CMEXKHBIX MAaTeMAaTHYECKUX YYEOHBIX
KYpCOB.

Copnepxanune nuHuU «CiydailHble COOBITUS M BEPOSITHOCTU»  CIIYXKUT
OCHOBOM 711 (pOpMHUPOBAHUSI TPEJCTABICHUN O paclpelesieHud BEepOSTHOCTEH
MEKly 3HAYCHUSMH CIIy4alHbIX BEIUYMH. BaKHYIO 4acTh B 3TOM COAEPKATEIBHON
JIMHUY 3aHUMAET U3YUYEHUE T€OMETPUUECKOr0 U OMHOMHUAIBHOTO pacipeiesieHui u



3HAKOMCTBO C WX HEMPEPHIBHBIMUA aHAJIOTaMHU — IOKA3aTeIbHBIM M HOPMAJIbHBIM
pacrtpeneneHUsIMH.

Tembl, cCBsi3aHHBIE C HEMNPEPHIBHBIMU  CIyYaWHBIMU BEIWYMHAMHU U
pacnpeneneHusIMHA, aKICHTUPYIOT BHUMaHWE OOYydYaloImMXCSd Ha ONMUCAHUU W
M3YUYCHUU CITyYalHBIX SBIICHUN C MOMOIIbIO HEMPEPHIBHBIX (yHKIUNA. OCHOBHOE
BHUMAaHHE YJICIAETCS TIOKA3aTeIbHOMY H HOPMAJIBHOMY PacIIpeACIICHUSIM.

B ydeGHOM Kypce mpeaycMmaTpuBaeTCsi 0O3HAKOMHUTEIIBHOE H3yUYE€HHE CBS3U
MEXIy CIydYalHbIMH BEJIMYMHAMH W OIHUCAaHUE OJTOW CBS3U C TOMOIIBIO
kKod(hurmeHTa KOppensuu W €ro BBIOOPOYHOTO aHajgora. OTH JJIEMEHTHI
coJiep KaHMs pa3BUBAIOT TeMY «JluarpaMMbl pacceMBaHuUs», U3YYCHHYIO Ha YPOBHE
OCHOBHOI'O OOIIero o0pa3oBaHUs, ¥ BO MHOIOM OIHUPAIOTCS HA CBEACHUS U3
KYpCOB aJIr€Opbl U T€OMETPHH.

Emé oauH aneMeHT  colepikaHus, KOTOPBIM  mpejjaraerca  Ha
03HAKOMHUTEILHOM YypPOBHE — TIOCJEAOBATEILHOCTh CIyYaHBIX HE3aBUCHUMBIX
COOBITH, HACTYNAIONINX B €MUHUIY BpeMeHU. O3HAKOMJICHUE C pacipeneicHueM
BEPOSITHOCTEW KOJIMYECTBA TAaKUX COOBITUI HOCUT Pa3BHBAIOIIMN XapakTep H
ABJISIETCS] AKTYaJbHBIM JUIsl OyIyluX aOUTypUEHTOB, MOCTYIAIOIIMX HA yuyeOHbIE
CICIUATBHOCTH, CBSI3aHHBIE C OOIICCTBEHHBIMH HAyKaMH, TICUXOJOTHCH U
yIpaBJICHUEM.

Ha wu3ydyenne yueOHOro kypca «BeposTHOCTP U CTaTUCTHKa»  Ha
yriay0sjaeHHOM ypoBHe oTBoauTcsi 68 uvacoB: B 10 kmacce — 34 wyaca (1 yac B
Heaemo), B 11 kiacce — 34 gaca (1 yac B HeACIO).



COAEPKXAHUE OBYYEHMUSA
10 KJTACC

I'pad, cBsa3ublii Tpad, myTu B rpade: mukibl u nenu. Ctenens (BaIeHTHOCTD)
BepmuHbL. ['padsl Ha TToCcKOCTH. JlepeBbsi.

Crny4aiiHble SKCIIEpPUMEHTHI (OMBITHI) U CIy4YalHbIE COOBITUS. DIIEMEHTAPHBIE
coObITUs (MCX0bl). BeposTHOCTH cilydaitHOTO COOBITHA. BIW30C¢Th YacTOTHI U
BEpPOSITHOCTH ~ cOoObITUH.  CrnydaiiHble  OMBITHI  C PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HaJ COOBITUSAMU: TIEpeceueHue, 00bEeIMHEHUE, TIPOTHUBOIOIOKHbBIE
coObrTus. Jnarpammel Diinepa. @opMyria CII0KEHUS BEPOSITHOCTEH.

VYciioBHasE BEPOSITHOCTb. Y MHOXKEHHE BEPOSATHOCTEH. JlepeBO Clayd4anHOro
skcniepumenTa. Gopmyiia nonHou BeposstHOCTH. Popmyna baiieca. HeszaBucumbie
COOBITHS.

bunapHbIil ciy4aiiHblid ONBIT (MCHBITAHKE), YelieX U Heyaada. He3aBucrumeblie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIBITAHUN 710 mepBoro ycnexa. [lepecraHoBku
u ¢akropuan. Yucno coueranuit. Tpeyronpuuk Ilackams. dopmyna OuHOMA
Hprotona.

Cepusi He3aBUCHMMBIX ucHbITanuii  beprymm. ChiyuailiHelii BeiOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaitnas BenuuuHa. Pacnpenenenwe  BeposiTHocTeil.  [uarpamma
pactpenenenusa. Onepanuu HaJ CIy4YailHbIMU BeIWYMHAMK. buHapHas ciiyyaiiHas
BennunHA. lIpumepsl pacnpenesieHWii, B TOM YHCIE€ TE€OMETPHUYECKOE U
OMHOMHAIILHOE.

11 KJIACC

CoBMecTHOE pacrpeeNieHue ABYX CIy4YallHbIX BenuduH. HeszaBucumeblie
CJIy4YalHbIE BEJIUYHUHBI.

MaremaTuyeckoe OXXUJAaHUE CIy4alHOW BETWYHMHBI (pacrpesesieHus).
[Ipumepsl MpPUMEHEHUsT MaTeMAaTHYeCKOro OXHUAAHHUS (CTpaxoBaHHUE, JIOTEpPEs).
MatemaTuyeckoe oxujaHue OWHApHOW ciydallHOM BeNMYMHBI. MareMaTtuyeckoe
OXHMJAHHE CYMMBI  CIIy4dallHbIX BEJIMYMH. MaTeMaTHyecKkoe  OXHUIAHUE
F€OMETPUYECKOT0 U OMHOMHAJIBHOTO pacipeaeieHU .

Juciepcuss W CTaHAAPTHOE  OTKJIOHEHWE  CIIyYalHOM  BEJIMYUHBI
(pacnpenenenus). Jlucriepcus OMHApHOM CllyyaliHOM BeIWYMHBI. MaTteMaTH4eckoe
OXXKUJAHUE TMPOU3BEACHUS M JUCIEPCUS CYMMBbI HE3aBUCUMBIX CIyYallHBIX
BenuuuH.  [lucmepcuss M CTaHJApPTHOE  OTKJIOHEHHWE  OMHOMHUAIBLHOIO
pacnpenenenusd. Jlucrnepcuss W CTaHAAPTHOE OTKIOHEHHE TI€OMETPUYECKOTO
pacrpeneneHusl.



HepasenctBo YeoOniméBa. Teopema YeOniména. Teopema bepuynnu. 3akon
Oonpmmx  uyucen.  BwiOopouHbld  MeTOn — HWccinenoBaHui.  BwiObopounbie
xapakTepucTuku. OLeHUBAaHUE BEPOSTHOCTH COOBITHS MO BHIOOPOYHBIM JAHHBIM.
[IpoBepka MpOCTEUIINX TUIIOTE3 C TOMOIIBIO H3YUYEHHBIX PACTIPEACIICHUI.

HenpeppiBuble cnydaiinble BenuuuHbl. [IpuMeppl. DyHKIHS TIUIOTHOCTH
BEPOSITHOCTH paclpeesicHusl. PaBHOMEpHOE paclpesiesieHue W €ro CBOWCTBA.
3agaun, IPUBOASIIME K [TOKA3aTEIbHOMY PaCIpEIeICHUI0. 3a/1aU, PUBOISIIHNE K
HOPMaJIbHOMY pacIpeeseHuro. OyHKIMA IJIOTHOCTH BEPOSTHOCTHU
MOKAa3aTeJIbHOTO paclpeAesieHns, PyHKUUS INIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO
pacnpeneneHus. OyHKIUS IUIOTHOCTH U CBOMCTBAa HOPMAJILHOTO PaCIIPEEIICHHUS.

ITocmenoBaTeIbHOCTE  OJWHOYHBIX  HE3aBHCHMBIX  COOBITHHM. 3amauwu,
pUBOJSIINE K pactipeaenenuro ITyaccona.

KoBapuanus nByx ciayuyailHbix BenuuuH. Kosdduiument nunHeiHoi
koppessiuud.  CoBMecTHble  HaOMIOJAEHUS JIBYX BeJMYMH. BbIOOpouHBIN
kKod(hpurmeHT xoppensauu. Paznuyne MexXmy JMHEWHOW CBSI3bI0 M MPUYUHHO-
CJIEACTBEHHOU CBSA3bI0. JIMHENHAs perpeccusi, METOJl HAMMEHbBIINX KBaAPaTOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«BEPOSITHOCTDb U CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHbD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpasKaaHCKOro BOCIIUTAHMS

c(hOpMUPOBAHHOCTh TPAKTAHCKON MO3UIIMHU 00YUaIOIIETOCsd KaK aKTUBHOIO U
OTBETCTBEHHOTO  WIEHAa  POCCHMCKOTO  O0OImecTBa,  NPEICTaBIEHHWE O
MaTEeMaTUYeCKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHIA,
MpoLEenyp TPaKIAHCKOTO o0mecTBa (BBIOOPBI, OMPOCHI U JPYroe), YMEHHE
B3aMMOJICHCTBOBaTh C COIMAJbHBIMU HMHCTUTYTaMH B COOTBETCTBUU C UX
(GYHKIUSMY 1 HA3HAUYCHHUEM;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTh POCCHUHCKOM I'pakIaHCKOW HUIACHTUYHOCTH, YBaXKCHHUS K
MPOIIIOMY U HACTOSIIEMY POCCUHCKOW MaTE€MaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTUKECHUSAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMaTUYECKON IIKOJIbI,
UCIOJIB30BaHUE OATUX JOCTHKEHUM B JPYTrMX HayKaxX, TEXHOJOTusX, cdepax
SKOHOMHKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTINTAHMS

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCUUCKOro Hapojaa, chopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTHKEHHM HayKu U JIeITEJIbHOCTHIO YUYE€HOr0o, OCO3HAHUE
JUYHOTO BKJIaJia B TOCTPOCHHUE YCTOMUYUBOTO OYyAYIIETO;

4) 3¢TeTHYECKOT0 BOCITUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIKOYAs 3ICTETUKY MaTeMaTU4YEeCKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aja4, pEUIeHUHN, PACCYKICHUN, BOCTIPUUMYUBOCTD
K MaTEMaTUYECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3HIecKOro BOCIIUTAHNS:

c(hOpMUPOBAHHOCTh yMEHHUS NPUMEHAThH MaTeMaTU4YeCKUe 3HAHUS B
MHTEpecax 3JI0pPOBOTO U 0€30MacCHOr0 00pasa JKU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBBIO (370pOBOE NHUTaHUE, COATIAHCUPOBAHHBIM PEXKUM 3aHATUU U
OTIIbIXa, peryisipHas (u3nvecKass aKTUBHOCTh), (PU3NUECKOE COBEPIIEHCTBOBAHUE
MIPU 3aHATUSAX CHOPTUBHO-03/J0POBUTEIILHON JI€SITEIHLHOCTHIO;

6) TPY/10BOI0 BOCIIUTAHMS :

TOTOBHOCTh K TPYHy, OCO3HAHHE IIEHHOCTH TPYJOJIOOUs, HHTEpPEC K
pasnu4yHbIM  chepaM  MPOPECCHOHATLHONW  ACATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymei mnpodeccu U pealn30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MaTEMaTHUYEeCKOMY OOpa3OBaHUIO U



caM000pa30BaHUIO Ha MPOTSHKEHHMM BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY
Y4acCTHIO B PEIICHUH MPAKTUYECKUX 3a1a4 MATEMATUYECKOW HAIIPABIEHHOCTH;

7) IKOJIOTHYECKOT0 BOCTIMTAHMS:

c()OPMHUPOBAHHOCTh  DKOJIOTMYECKOM  KYJbTYpbl, IOHUMAaHHUE BIUSHUSA
COLIMATIbHO-D)KOHOMUYECKUX ITPOLIECCOB HA COCTOSTHUE IPUPOJHON M COLUAIBHOU
Cpelbl, OCO3HaHME TI00aTbHOI0 XapakTepa SKOJIOTMUYECKHUX MPo0IeM, OpHUeHTaLUs
Ha MPUMEHEHME MaTeMaTHUYeCKUX 3HaHMM i1 peuleHust 3ajad B oOlrjacTu
OKpY>Karollel Cpenpl, IUIAHUPOBAHUE IIOCTYNIKOB M OLIEHKHM HX BO3MOXHBIX
ITOCJEACTBUN U1l OKPYKAIOIIEHW CPEJIbI;

8) HeHHOCTH HAYYHOT0 MO3HAHMA:

c()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKd U OOUIECTBEHHOM  MPAaKTUKW, MOHUMAaHHE
MaTE€MaTUYeCKOM HayKH Kak c(epbl 4YeIOBEYECKON IEesATENbHOCTH, 3TAlOB €€
pa3BUTUA M 3HAYMMOCTH JUIs DPAa3BUTUSA LMBUIM3ALMHU, OBJAJCHUE S3BIKOM
MaTe€MaTHKM W MaTE€MaTHYeCKOW KyJbTYpOH KaK CpEICTBOM IIO3HAHMS MUDpa,
TOTOBHOCTh OCYUIECTBIIATh MPOEKTHYKD M HCCIEIOBATEIBCKYIO JEATEIbHOCTD
VHJVMBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE yUeOHbIe 1eiiCTBUA

ba3oBblie jiornueckue 1eicTBUA:

BBISBJSITh M XapaKTEpU30BaTh CYIIECTBEHHBIE NPHU3HAKM MATEMAaTHYECKUX
OOBEKTOB, TOHATHI, OTHOLIEHUA MEXAY MOHATHAMH, (QOPMYJIHPOBATH
OTIpe/IeTICHUS TOHATHH, yCTaHABIMBATh CYLIECTBEHHBIN NMPU3HAK KJIACCU(UKALINY,
OCHOBaHUS /17151 000OIIEHMSI ¥ CPABHEHUS, KpUTEPUHU IPOBOAUMOIO aHAIN3A;

BOCIIpUHUMATh,  (QOpMyJIHpOBaTH M  MpeoOpa3oBbIBATh  CYXKICHUS:
YTBEPAMUTENbHBIE U OTPHULIATENbHBIE, €IMHUYHBIEC, YACTHBIE U OOLIUE, YCIOBHBIE,

BBIBJIITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3U U IPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOIIOJACHUSIX U YTBEPXKICHUSX, MpeIararb KpUTEpUH s
BBISIBJICHHS] 3aKOHOMEPHOCTEW U TPOTUBOPEUN;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
MHIYKTUBHBIX YMO3AaKJIOUECHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOATENIBHO JA0KA3aTEIbCTBA MATEMATUUECKNUX YTBEPKIACHUN
(IpsiMBIE U OT MMPOTUBHOTO), BEICTPAWBaTh apryMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIEHUS U BHIBObI;

BBIOMpATh CHOCOO pelleHus Yy4uyeOHOM 3amau (CpaBHUBATh HECKOJIbKO
BAPDUMAHTOB  pEUIeHUs, BbIOUpaTh HaumboJiee MOAXOIAMH € YYETOM
CaMOCTOATEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble nucciienoBare/ibCKHue 1eiCTBUA:



WCITOJI30BaTh BOIPOCHI KaK MCCIIENOBATEILCKHMA WHCTPYMEHT TIO3HAHUS,
dbopMynupoBaTh  BOINPOCH,  (UKCHPYIONIME  MPOTUBOpEUHe,  MpooseMy,
yCTaHaBIMBAaTh HMCKOMOE W JaHHOE, (OpMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULINI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIPHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIICIOBAHUC
M0 YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTEeMaTUYECKOTO OOBEKTA, SIBICHHS, MTPOIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXK Iy OOBEKTaMH, SBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITeNILHO (HOPMYIMpPOBaTh OOOOIIEHUS U BBIBOJABI MO PE3yjIbTaTaMm
MPOBEAEHHOTO  HAONIONCHMS, WCCIICNIOBAaHUS, OICHWUBAThH  JIOCTOBEPHOCTH
MTOJTYUYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 00OOIICHHUIA;

MPOTHO3UPOBATh BO3MOXHOE pa3BUTHE MPOIECCa, a TaKXKe BBIIIBUTaTh
MIPEANOJI0KEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBUSX.

Pabora ¢ unopmanmei:

BBISIBIISITH A€UIUTHI UHPOpPMALIUU, JAHHBIX, HEOOXOJUMBIX JJig OTBETa Ha
BOIIPOC U JUTSI pEIICHUS 3a/1a4H;

BBIOMPATh MH(POPMAIINIO U3 UCTOYHUKOB Pa3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH WHGOPMAIMIO PA3IUYHBIX BHUIOB U
dhopmM mpeACcTaBICHNUS,

CTPYKTYpPUPOBaTh HH(POPMAIINIO, MPEJCTABIATh €€ B Pa3IMUHBIX (PopMmax,
WJUTIOCTPUPOBATH TpadhUUuecKH;

OIICHUBATh HaJEKHOCTD uH(bopMaIu 1o CaMOCTOSATEITLHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIC YHHBeEpPCaJIbHbIC Y4eOHbIE AeHCTBHS

OO0menne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKIEHUS B COOTBETCTBHU C YCIOBHSIMU U
HeasiMU OOLIeHUSs, SCHO, TOYHO, T'PAaMOTHO BBIPaKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M NHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUs MO XOJy PEIICHUs 3a7auH,
KOMMEHTHPOBATH ITI0Jy4YEHHBIN pE3yJIbTaT;

B X0j/i€ OOCYKJEHHs 3a/laBaTh BOMPOCHI MO CYLIECTBY OOCYKIAaE€MOU TEMBI,
npoOiemMbl, pelaeMol 3a7aud, BBICKA3bIBATh WJIEW, HAIICJICHHbIE Ha TOHUCK
pelIeHnsl, COIOCTABIIATh CBOU CYXKACHUSA C CYXXICHUAMH APYTMX YYaCTHUKOB
auanora, oOHapyXUBaTh Pa3IMYUe M CXOACTBO MO3UIUI, B KOPPEKTHOH (opme
(bopMyJIMpPOBATh Pa3HOIJIACHS, CBOM BO3PAKECHMUS;

MPEACTABIATh PE3YJIbTATHl PEUICHUS 3a]laud, SKCIIEPUMEHTA, UCCIEIOBAHMUS,
IIPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4YETOM 3ajaad
MPE3eHTALNN U OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHUBepcaJbHbIEe yUeOHbIe JeiicTBUS
Camoopranusanus:



COCTAaBJIATH IIJIAH, AJITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCOO pPEIIeHUs C
y4ETOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOUMOHAIbHBII MHTEJJIEKT:

BJIQJICTh  HaBBIKAMU  [IO3HABAaTEIbHOW  pEQUICKCHH  KaK  OCO3HAHWSI
COBEPIIIAEMBIX JCUCTBUI W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB, BIAJICTh
croco0amMu CaMOMPOBEPKHU, CAMOKOHTPOJS Tpolecca M pe3yjbTaTa pelieHus
MaTeMaTHYeCKOH 3a1auu;

NPEIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh NIPU PEIICHUHU 3aJa4H,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaWJICHHBIX OIMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSIM, OOBICHITH MPUUUHBI
JTOCTH)KCHHS WM HEJAOCTH)KCHUS PE3yJIbTAaTOB JCSITEILHOCTH, HAXOJUTh OLITHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1€AATEJIbHOCTD:

MOHUMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAMBUIYATbHON
paboThl TpHM pemieHWH YYeOHBIX 3a7ad, TNPUHAMATH IIeIb COBMECTHOM
JCATENBHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pabOThI, pacmpeneisTh
BUIIBI PabOT, JOTOBapHWBATBCS, OOCYXKIaTh TMPOIECC M PE3ysbTaT padoTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNIOBBIX (opMax padoThl (0OCyXkaeHUs, OOMEH MHEHHH,
«MO3TOBbIE IITYpPMb» ¥ HWHBIE), BBINOJIHATH CBOK YacTh paboThl U
KOOPJAMHHUPOBATh CBOM JCHCTBHS C JPYTUMHU YICHaMH KOMAaHIIbI, OIICHHWBATh
KaueCcTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
YYaCTHHUKAMU B3aUMOJICUCTBHSI.

INPEAMETHBIE PE3YJIBTATbHI

K xonmy 10 ki1acca oOy4Jaromuiicss HAy4YnuTCs:

cBOOOHO OMEepUpOBaTh MOHATHUAMU: Tpad, mmockuil rpad, cBA3HBINA rpad,
nyTh B Tpade, Ienb, NUKI, JEPEeBO, CTENEHb BEPIIUHBI, JEPEBO CIyYaHOTO
HKCIIEPUMEHTA;

CBOOOJTHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA SKCIEPUMEHT (OIbIT),
CIIy4yaiiHO€ COOBITHE, HJIEMEHTApHOE CIydailHOe cOObITHE (3JIEMEHTAPHBIA HCXO/)
CIy4allHOTO  OTBITa, HAXOAWTh BEPOSTHOCTH COOBITHH B  OMBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU;

HAXOJIUTh U (POPMYJIHPOBATH COOBITUA: MepeceueHne, 0ObeIMHEHNE JTaHHBIX
COOBITHI, COOBITHE, MPOTHBOINOJIOKHOE JIAHHOMY, HCIOJIb30BaTh JUarpaMMbl
Diinepa, KOOPAUHATHYIO TIPSAMYIO JUIS PEIICHHs 3a/1ad, MOJIb30BaThCsl (POPMYIIOn
CJIOEHUSI BEPOSITHOCTEH ISl BEPOATHOCTEH JIBYX M TPEX CIyYalHBIX COOBITUI;



ONEpPUPOBATh  NOHATHIMMU: YCIOBHAsi  BEPOSTHOCTb,  YMHOKECHHUE
BEPOATHOCTEW, HE3aBUCUMBIE COOBITHS, JI€PEBO CIYYaHOTO SKCIIEPUMEHTA,
HaXOAUTh BEPOATHOCTH COOBITUH C MOMOIIBIO IpaBUia YMHOXKEHUS, JEpeBa
CIIy4yallHOTrO OIBITA, MCIOJIb30BaTh (OPMYJIY TOJHOM BEpPOSTHOCTH, (POPMYITY
baifeca npu pelieHun 3aay, onpeaeisiTh HE3aBUCUMOCTh COOBITHI TIO (hopMyJie U
10 OPraHU3alUHU CIIy4alHOTO YKCIIEPUMEHTA;

NPUMEHATh HM3YyYEHHbIE KOMOWHATOpPHBIE (HOPMYJIBI JUISI NEPEUHUCICHUs
AJIIEMEHTOB MHOXXECTB, JJIEMEHTApHBIX COOBITUN CIy4alHOTO OIIBITA, PEIICHUS
3a/1a4 [0 TEOPUU BEPOSTHOCTEN;

CBOOOJHO  ONEPUPOBATH MOHATHUSAMHU: OWHAPHBIA  CIyYalHBIA  OMBIT
(ucnbplTaHue), ycrex U HeyJaya, He3aBUCHMbIE HCIBITAHUS, CEpUs HCIIBITaHUM,
HaXOAUTh BEPOSITHOCTH COOBITHI: B CEpUM HCIBITAHUN 10 MEPBOro ycrexa, B
cepuu uclbITaHui BepHyIn, B OMbITE, CBA3aHHOM CO CIIy4yallHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATHSAMU: ClIydyalHas BEJIMYMHA, PACIpeeIeHHe
BEpOSITHOCTEW, JAuarpaMma pachnpefeneHus, OuWHapHas clydailHas BeJIMYMHA,
reoMeTpuYecKoe, ONHOMUAIILHOE paclpeesICHHE.

K xoniy 11 ksacca oOydaroniuiicst HAy4uTCs:

ONEPUPOBATh MOHITUSMH: COBMECTHOE PACHPENEICHHE [BYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMILy COBMECTHOIO PACTIPENCICHUS ABYX CIIy4YailHBIX
BEJIMYMH [UIS BBIACIICHUS PACHPEACIICHUS KaXKJIOM BEJIWYUHBI, OIPEICICHUS
HE3aBUCHUMOCTH CIIyYalHbIX BEJINYMH;

CBOOOJTHO ONEpPUPOBAThH MOHATUEM MATEMAaTHUYECKOTO OKHIAHMS CITy4alHOM
BEJIMYMHBI (pacnpeniesieHus), IPUMEHSITh CBOMCTBA MATEMAaTHYECKOTO OXKUJAHUS
IpU PEUIEHUH 337a4, BBIYHMCIATh MATEMATHYECKOE OKHMJIaHHE€ OMHOMHAIBHOTO U
r€OMETPUUECKOTO PaCIIPEICTICHNN;

CBOOOJHO OIEpUPOBATh MOHATUSAMHU: JHUCIEPCUS, CTAHJAPTHOE OTKIOHEHUE
CIIy4allHOM BEJWYMHBI, IIPUMEHATh CBOWCTBA JIHUCIEPCUU CIIyYaWHOU BEJIMYHUHBI
(pactipeiesieHusi) TPU PEIICHUM 3a/ay, BBIYMCIATH JUCIEPCUI0 U CTaHJAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAJIBHOT'O pacipeieICHUM;

BBIYKCIIATh BBIOOPOYHBIE XapAaKTEPUCTUKU MO JAHHOM BBIOOPKE M OLICHHBATh
XapaKTePUCTUKU TEHEPAJbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapakTepuctukaM. OIeHUBaTh BEPOSITHOCTU COOBITHUN U MPOBEPSTH MPOCTEHIINe
CTaTUCTUYECKUE TUIIOTESHI, NOJIb3YSACh H3YUEHHBIMU PACIPEACICHUSIMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM unppoBbIe
Ne ni/nn pasi Kourpoabnsie  IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTbl padoTbl
pecypcsbl
bu6mmoreka [JOK
1 C) 3
JICMCHTBI TCOpHH rpaghoB https://m.edsoo.ru/
5 Ciy4aifHbIe OTIBITHI, CITy9ailHbIe COOBITUS U 3 bu6mmoreka [JOK
BEPOSTHOCTH COOBITUI https://m.edso0.ru/
Onepanuu HaJ MHOXKECTBAMHU U
3 coObrTusiMu. CroskeHHEe U YMHOKEHUE 5 bu6nuoreka [HOK
BEPOATHOCTEM. Y CIIOBHASI BEPOSATHOCTb. https://m.edsoo.ru/
HezaBucumebie cOOBITHS
4 DJeMeHTbl KOMOMHATOPUKHU 4 1 bubmorexa [TOK
https://m.edsoo.ru/
Ce ocliez0BaTe CIIBITAHUI.
: Hensartnn Bepryaan, Caysaisni o : BiGmiorera LIOK
. PHYILH. SYH p https://m.edso0.ru/
13 KOHEYHON COBOKYITHOCTH
. bu6mmoreka [JOK
6 C 14 1
Ty4yaiiHble BEJIMUUHBI U paCpe/IeTICHUS httos://m.edsoo.ru/
OBIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 0



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

11 KJIACC

KosmmyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3aejoB U TeM nudposbIe
Ne i/m P Kourpoasbnbie | IIpakTnyeckue (1udpp )
NMpPOrpamMMblI Bcero odpa3oBaTeJbHbIE
padoThI padoThbI
pecypchl
1 3aK0oH OOJIBLIMX YUCET 5 Bubmorexa LIOK
https://m.edsoo.ru/
. bu6mmoreka [JOK
2 DeMeHThl MATEMATUYECKONU CTATUCTUKU 6
https://m.edsoo.ru/
HenpeprIBHBIE ClTyYaiiHbIe BEITMUNHEL
3 ( aci 12 €JICHUS) YI;{OKaSaTeHLHOG " 4 bubmmorera IIOK
pactipea ’ https://m.edsoo.ru/
HOPMAaJIbHOE PaCIIpeICICHHS
bubmuorexa [JOK
4 P IT 2
acripenienetine iyaccona https://m.edsoo.ru/
5 CBs3b MEXIY CIIVUYAHBIMU BETAYNHAMU 6 bubmorexa I1OK
Ay ¢y https://m.edsoo.ru/
6 O000111eHIE U CUCTEMATU3AIIAS 3HAHUIA 11 1 bubmmorexa IIOK
https://m.edsoo.ru/
OBIIEE KOJIMYECTBO HACOB I10 [TPOTPAMME 34 1 0



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




