My=uunaisHoe 001meo0pa3oBaTebHOe yUPEKICHUS
cpenHss 00meobpasoBarenbHas mKona Ne 3
r.Konponoru Pecry6nuku Kapenus

IpunsTo Ha MeJArOrH4ecKOM /V TBEPK A0
cosete Ne 1 HdupexTop IIIKO.HH; /-)// Turoa D.A.
\:.
or« 01 » cenrsbps 2023 r. Hpm(aa Ne 118 0T{<_1» ceHTx6px 2023 r.
S ' \ f»’f I
" o)
J

Pabouas nporpamMma
y4eO0HOI0 IpeaMeTa
«MaremaTuka»

(ITIpunoxenne k OOII COO)

Cpok peanu3anuu — 2 roga

2023



PaGouass mnporpamma y4deOHoro mnpeamera «MaTemaTHKa» COCTOUT W3
padouux NnporpaMM Yy4eOHBIX KYpPcOB «AJirebpa M Hayajla MaTeMaTH4eCKOro
aHaau3a», «[eomeTpus» n «BepoSITHOCTH H CTATHCTHKA»

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IHHOACHUTEJIBHAS 3ATIMCKA

VYueOHblii Kypc «AureOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOiero o0pa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOpPOHBI, OH OOecHne4YrBaeT WHCTPYMEHTAIbHYIO 0a3y Uid H3Y4YeHHs BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (JOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0yJaromuxcsi Ha YpOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JPYyruX JUCHMIUIMH. B pamkax pmaHHOro ydeOHOro Kypca
oOydaromuecss OBJQJICBAIOT  YHHUBEPCAIbHBIM  SI3BIKOM  COBPEMEHHOH HayKu, KOTopas
dbopMyIupyeT CBOM JOCTHKEHHS B MaTEMaTUYECKON (hopme.

VY4eOHbIi Kypc anreOpsl W Hadal MaTeMaTHYECKOTO aHAIM3a 3aKJIAJbIBACT OCHOBY IS
YCIEIIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEHACHIMNA pPa3BUTHS IKOHOMUKH M OOIIECTBEHHOW >XW3HHU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH UX IS
JAIBHEWINETO0 O00pa3oBaHWs W B IIOBCEIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpbl U MaTeMaTUYECKOro aHaan3a
pa3BUBAaeT YMEHHE HAaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HCTHHHOCTH, JIOKa3bIBATh
YTBEPXKICHHS C TIOMOIIBI0 UHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIIILJICHUE.

B xone m3yueHus ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAIM3a»
oOydaronuecss MOJy4YaloT HOBBIA ONBIT pPELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
MOCTPOCHUS MaTeMaTHYEeCKUX MOJIeJeH pealbHbIX CUTyalUd, UHTEPIpETalud MOJy4YEHHBIX
pELIECHUH, 3HAKOMSTCS C IPUMEPAMU MaTeMaTHYECKHX 3aKOHOMEPHOCTEN B MPUPOJE, HAYKE U
HCKYCCTBE, C BBIAAIOLIMMUCS MATEMATUUYECKUMHU OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHbIl Kypc o0safaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM ITOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak uepe3 ydeOHbIH Marepuall, CHOCOOCTBYIOUIMI ()OPMHUPOBAHHMIO HAYYHOIO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4deOHOW  JIeATeNbHOCTH, TpeOyromei
MPOJIOJDKUTENIBHOM  KOHLEHTpPAallMM  BHUMAaHUS, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe Meronuku oOydeHus anreOpe W HavajdamM MaTeMaTHYECKOIO aHalu3a JIEKHUT
JEeSTENIbHOCTHBINA MPUHIUT O0yYEHUSI.

B crpykType yueOHOro Kypca «Anredpa v Hayajga MaTeMaTUYeCKOro aHAJIN3a» BBIIACICHBI
CIIEIyIOIINE COJEepKaTeIbHO-METOAUYECKe JTUHUM: «Yucna u BblUKCICHUSY, «DYHKIMH U
rpadukny, «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTnyeckoro ananmsay, «MHOXKECTBA U
Joruka». Bce oOcCHOBHBIE conep)KaTeIbHO-METOAWYECKUE JIMHUM W3Y4aroTCsl Ha MNPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOIHSISA IPYT
JIpyra M TOCTETEHHO HACHIIASCh HOBBIMH TeMaMU U pasznenamu. JlaHHBIA y4eOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJep)KaHue HEeCKOJIbKUX
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MaTeMaTHYECKUX TUCIHIUIMH, TAKHX Kak anreOpa, TPUTOHOMETpHsS, MaTEeMAaTHYSCKH aHaIn3,
TEOpPHsI MHOXKECTB, MareMaTWyeckas Jjoruka u npyrue. [lo mMepe TOro kak oOydaromuecs
OBIIJICBalOT BCE 0o0Jiee MIMPOKUM MAaTEMATHYCCKUM allaparoM, y HHX I[OCICI0BATEIbHO
dopMHpyeTcsT W COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHUYECKYH0 MOJENb pealbHON
CUTYalluH, TPUMEHSATh 3HAHHS, TOJTYYCHHBIC NMPU HM3YYCHUH YYEOHOTrO Kypca, JJIsl pelIeHUs
CaMOCTOSITEIILHO CPOPMYIUPOBAHHONW MATEMAaTHYECKOH 3a7aud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

ConepxatenpHO-MeTOAMYeCKass — JmHUs ~ «Yucina W BBIYMCICHHS»  3aBeplIaeT
(dbopMHpOBaHHE HABBIKOB HCIOJIB30BAHMS JICHCTBUTENBHBIX YHCEI, KOTOpOE OBLJIO HAa4aTo Ha
YpOBHE OCHOBHOTO 00Iero obpazoBanus. Ha ypoBHe cpeanero odmiero o0pa3oBaHus 0co00e
BHUMAHHUC YICIACTCA q)OpMI/IpOBaHI/IIO HAaBBIKOB pPAallMOHAJIBHBIX BBI‘-II/ICJICHI/II;'I, BKIIIOYAKOIIINX B
ceOs1 MCIONIb30BaHKME PA3IMYHBIX (OPM 3alUCH YHCIIa, YMEHHE JIENaTh MPHUKHUJKY, BBITOJIHAThH
NpUOJIMKEHHBIC BRIYMCIICHUS, OLICHUBATD YUCIIOBBIC BBIPAKEHUS, pa0OTaTh C MATEMATUYCCKHUMU
KOHCTaHTaMH. 3HAKOMBIE O6y‘-IaIOH_[I/IMC$I MHOXCCTBA HATYpaJIbHBIX, HCJIbIX, PALlMOHAJIBHBIX U
HeﬁCTBHTCHBHBIX qUCeJI AOIIOJIHAKTCA MHOXECTBOM KOMIIJICKCHBIX YHCCII. B KaXXI0M H3 OTUX
MHOYECTB PaCCMaTPUBAIOTCSI CBOMCTBEHHBIC €MY CIEIU(PUUSCKUE 3aau ¥ ONlePAIUU: JICIICHUE
HAIIEJIO, OMNEPUPOBAHME OCTaTKAaMH Ha MHOXECTBE IICNBIX YHCEJ, OCOOble CBOWCTBA
PaluOHAJIbHBIX W HPPAalUOHAIIBHBIX YHCCII, apI/I(l)MeTI/I'-IeCKI/Ie Oorcpanru, a TaKXKXC HM3BJICUCHUC
KOpHA HaTypaJII:HOfI CTCIICHU Ha MHOXCECTBEC KOMIIJICKCHBIX YUCCII. BHaFOI[ap?I
MOCJICIOBATEIBHOMY — PAaclIIMPEHHIO KpPyra HCIOJB3YeMbIX YHCE W 3HAKOMCTBY C
BO3MOXKHOCTSIMH MX TIPUMECHEHUS JIJISl PEUICHUS PA3JIMYHBIX 3a7a4 (POPMHUPYETCS TPEACTaBICHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIA B IIOCTPOCHUH MOJIEIIEN PEAIbHOIO MUPA, IIIUPOKO
UCTIOIB3YIOTCS 0000IIEHHE U KOHKPETH3ALHSL.

Jluaus «YpaBHEHUS M HEPAaBEHCTBAa» peallM3yeTcs Ha MPOTSHKCHUU BCEro OOydeHHs Ha
YpOBHE cpeaHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxJoM paszene [Iporpammbl
IPEYCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3a1ad. B pe3ysibraTe oOydaromuecs OBIAJICBAIOT
Pa3sIMYHBIMU METOdaMH  PCIICHHA  pallMOHAJIbHBIX, HppauOHaJIbHBIX, IIOKa3aTCJIbHBIX,
JIOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPaBHEHUH, HEPABCHCTB M CHCTEM, a TaKXke 3ajad,
colepkammx mnapamerpbl. [loiydeHHbIE YMEHHS IHIMPOKO HCIOJB3YHOTCS TPU HCCICTOBAHUU
(GYHKIMI ¢ TOMOIIbIO TPOU3BOJHOMN, IPU PELIEHUH NPUKIAAHBIX 3a7a4 U 3a/1a4 Ha HaX0XKJIEHUe
HaWOOJBIINX U HAUMEHBIINX 3HAYECHUN q)YHKIII/II/I I[aHHaH COJZCpIKATCI/IbHAas JIMHUA BKIOYACT B
ce0s1 Takke (GOpPMHPOBAHWE YMEHHUH BBINIOJHATH Pacu€Thl MO Qopmysiam, MpeoOpa3oBaHUs
palMOHATILHBIX, HPPAIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHUH, a TaK)Ke BBIPAKCHUH,
coJepXkKamx creneHu u Jorapudmel. braromaps u3yueHHio anreOpandeckoro MaTepualia
MMPOUCXOOUT JlaJ'II)HCI\/'HlIee Pa3sBUTHUC AITOPUTMHUYCCKOT'O u a6CTpaKTHOFO MBIIIJICHUA
oOy4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PACCyXKICHUH, pabOThl ¢ CUMBOJILHBIMU
(dbopmMaMu, TpeACTaBICHUsT 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BHUJIC PABEHCTB M HEPABECHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI I pEHIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
HAY4YHBIX 3a7a4, HarlIs1IHO JEMOHCTPUPYET CBOU BO3SMOKHOCTH KaK A3bIKa HAYKH.

ConepxaTenpHO-MeTOAMYeCKast TUHUS «DYHKIIUU U TpapUKH» TECHO MEPEIIeTaeTCs C
JNPYTUMH  JIMHUSMH ~ y4eOHOTO  Kypca, TIOCKOJIBKY B  KaKOM-TO  CMBICIE  3a7aér
[OCJIEIOBATEIbHOCTh ~ M3y4YCHHMsT ~ MaTepuaia. V3ydeHWe  CTCMEHHOW, IOKa3aTeIbHOM,
Jorapu(pMHUUEcKOll U TPUTOHOMETPUYECKUX (QYHKIUI, UX CBOMCTB U rpaMKOB, HUCIOIb30BAHHUE
GyHKIMA IS pelieHus 3ajJad U3 JPYyruxX YYeOHBIX MPEJIMETOB M PEabHOW JKU3HU TECHO
CBSI3aHO KaK ¢ MAaTEMaTHYECKUM aHAJIHM30M, TaK U C PEIICHUEM YpaBHEHHH W HepaBeHCTB. [Ipu
3TOM OoJbIIOE BHHUMaHuEe yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTrb (QopmyiaamMu
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3aBUCUMOCTH MEXAy pa3IMYHbIMU BEJIMYMHAMH, UCCIIE0BATh MOTy4YE€HHbIE (QYHKIIUU, CTPOUTh
ux rpaduku. Matepuan 3TOH coJepKaTeNbHOM JIMHUM HaLeleH Ha pPa3BUTHE YMEHUH U
HaBBIKOB, MO3BOJISIOMIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BEIHUYMHAMH B Pa3IMYHON (opme:
aHAJIUTUYECKOH, rpadudeckoil u cioBecHoM. Ero wusyueHue crnocoOCTByeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBILIUIEHHS, CIIOCOOHOCTH K  OOOOIIEHMI0O M KOHKpPETH3allUH,
HCIIOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas nuHusa «Hagana mMaTreMaTnyeckoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
paclIMpUTh KPYr KaK MaTeMaTHYeCKHX, TaK M MPUKJIAJHBIX 3a/1a4, JOCTYNHBIX 00y4aromumcs,
TaK KaK y HUX IOSIBJIETCSI BO3MOXHOCTb CTPOUTh I'paMKHU CIOXKHBIX (PYHKIMH, ONpeaensTh ux
HanOOJbIINE M HAUMEHBIINE 3HAUCHUS, BEIUUCIIATE TUIOMAAN (GUTryp U 0OBEMBI Tel, HAXOAUTh
CKOPOCTM U YCKOpPEHHs IpoueccoB. JlaHHas cozaepxaTeinbHas JIMHHUA OTKPBIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHHUSI MAaTeMaTHMYeCKMX MOJENIell peaJlbHbIX CHUTyalud, I03BOJISIET
HaXOJUTh HaWIyuylllee pelIeHUEe B MPUKIATHBIX, B TOM YHUCJIE COLUAIBHO-3KOHOMUYECKHUX,
3a7a4ax. 3HAKOMCTBO C OCHOBaMH MaTe€MaTHMYECKOI'O aHajiu3a CIOCOOCTBYET pPa3BUTHUIO
abCcTpakTHOTO, (POPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKe U uckyccTBe. OOyuaronuecs
Y3HAIOT O BBIAAIOIIUXCS pe3yJbTaTax, MOJIYYEHHBIX B X0/I€ pa3BUTHS MaTeMaTHKH KaK HayKH, U
00 ux aBTOpax.

CopepxarenpHO-MeTOAMYECKAsE JIMHUS «MHOXKeEcTBa U JIOTMKa» BKIIOYaeT B cels
JJIEMEHTBl TEOPUHM MHOXECTB M MaTEeMAaTUYECKOH JIOTUKU. TeopeTHKO-MHO)KECTBEHHBIE
IpPEICTaBICHUs] MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHUKU M NpeiiaraloT Hauboiee
YHHUBEPCAJBHBIN S3bIK, OOBEIUHSIONMN BCE pa3felbl MAaTeMAaTUKH W €€ MPHJIOKEHHH, OHH
CBS3BIBAIOT Pa3Hble MATEMAaTUUYECKHE TUCLIUIUIMHBI U UX IPUIIOKEHUS B euHoe 1enoe. [loatomy
Ba)XHO JIaTh BO3MOXHOCTb OOy4arolleMycsi IMOHHMAaThb TEOPETUKO-MHOKECTBEHHBIH SA3BIK
COBPEMEHHOM MaTeMaTHKH M MCIIOJIb30BaTh €ro JUIsl BBIPRXKEHUS CBOUX MbIciei. [lpyrum
BaXHBIM IPU3HAKOM MaTE€MaTHKU KaK HayKH CJIENyeT MPU3HAaTh CBOWCTBEHHYIO €l CTPOroCTb
00OCHOBaHMW M  CJI€JIOBaHHE OMNpEAENEHHbIM IpaBUJaM IOCTPOEHMSI JOKA3aTeNbCTB.
3HAaKOMCTBO C 3JIEeMEHTaMH MaTeMaTHYeCKOW JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO
MBIIIEHHUS] 00Y4arOLUXCsl, TTO3BOJISIET UM CTPOUTH CBOM PACCY)KJEHHMsS Ha OCHOBE JIOTHYECKHUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIILJICHUSI.

B yuebHOoM kypce «Anrebpa M Hauyajza MaTeMaTMYECKOTO aHalIM3a» IPUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTUYECKOI'O  MOJAEIMPOBAHUSA, KOTOpble  IpPHU3BaHBl  CIIOCOOCTBOBATH
(OpMHPOBAHHIO HABBIKOB IOCTPOCHMS MOJENeH pealbHbIX CHUTyallud, HCCIEeIOBaHUS ITHX
MoJieJlel ¢ TOMOIIBI0 ammapara aiareOpsl M MaTeMaTHYeCKOro aHaiu3a, HWHTEpHpeTaluu
MOJIyUYEHHBIX pe3yJabTaToB. Takue 3aJaHus BIUIETEHbl B Ka)Abld U3 pa3JlieloB IMPOTrpPaMMBbl,
MOCKOJIBKY BECh MaTepuai y4eOHOro Kypca IIHUPOKO MCIOJb3YeTCs AJS PElIeHUs] MPUKIIaJIHbIX
3agad. Ilpm pemeHuMM peanpHBIX NPAaKTHYECKUX 337ay  oOydaroliuecss pa3BHBAOT
HaOJII0/IaTEIbHOCTh, YMEHHWE HAXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIb30BaTh
aHaJIOTHI0, 0000UIaTh M KOHKPETH3UPOBATh Mpoliemy. JlesaTenbHOCTh MO (OPMHUPOBAHUIO
HaBBIKOB pEIlIeHHs MPUKIIAJHBIX 3a/1a4 OpraHU3yeTcs B Mpoliecce N3yYeHHs BCEX TeM y4eOHOro
Kypca «AnreOpa u Hayajla MaTeMaTHYECKOTO aHAITU3a».

Ha u3yuenue yueOHOro Kypca «Airedpa u Hayajza MaTeMaTHUECKOrO aHaJIW3a» OTBOAMUTCS 272
yaca: B 10 kimacce — 136 wacoB (4 gaca B Heneno), B 11 kimacce — 136 gacoB (4 yaca B HEJEINIO).

COJEPXAHUE OBYYEHUA



10 KJIACC

Yuciia 1 BBIYMCICHUSA

Pannonanenele uncia. OOBIKHOBEHHbBIE U JIECSTUYHBIE JPOOHU, MPOLEHTHI, OECKOHEUHbIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTPACJIC 3HAHUN U PEATIbHON KU3HU.

JleiicTBuTenpHbIe YKcna. PalmoHanbHBIE M WppalMOHAIBHBIC YHcla. ApuMeTHUECKUe
ornepauuu ¢ JCHCTBUTEIBHBIMM 4YMcIaMU. MOAyib INEHCTBUTEIBHOIO YMCIAa U €ro CBOMCTBA.
[TpubnnxKEHHBIE BBIUMCIEHUS, IpaBWJa OKPYIJIEHUs, MNPUKUAKA M OLEHKAa pe3ysbTara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasatenem. bunom Heiotona. Mcnonp3oBanue moaxosmeit popmbl
3alACU ACUCTBUTEIBHBIX YUCEIN Ul PEIICHUS IPAKTUYECKUX 3a]a4 U IIPEICTABIICHUS JaHHbIX.

Apudmerrdeckuii KOpeHb HATYpaJIbHOM CTEIICHH U €T0 CBOMCTBA.

CreneHb ¢ palMOHANBHBIM TIOKa3aTelieM M €€ CBOMCTBA, CTENEHb C JACHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapugm umncna. CoiicTa gorapudma. JlecaTHUHbIE U HATypaJIbHbIE JOrapH(PMBbI.

CuHyC, KOCMHYC, TAHI€HC, KOTAHI'€HC YHMCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHus! M HEpaBEeHCTBA

ToxnecTBa W TOXKIECTBEHHblEe IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHUSI U ypaBHEHUA-CIIeACTBUA. HepaBeHCTBO, pellleHne HEPABEHCTBA.

OCHOBHBIE METO/IbI PELICHUSI LENbIX U IPOOHO-pAlMOHAIBHBIX YPABHEHUN U HEPABEHCTB.
MHorouneHsl OT OJHOM NEPEMEHHOW. JleleHMe MHOrowieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. Muorousnensi ¢ rensimu kodddunmentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUHN, COAECPIKAIINX CTEICHU U KOPHH.

UppanuonanbHple  ypaBHEeHUS. (OCHOBHBIE METOAbl PELIEHHUS]  HPPALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS I10KA3aTEIbHBIX YPABHEHUI.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApU(MBI.

Jlorapudpmuueckne ypaBHeHus. OCHOBHBIE METOABI PEIICHHUS JIOTApUPMUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIpaXEHUI. Pelenne TpuroHoMeTpu4ecKux ypaBHEHU M.

Pemienne cucrem NMHEHMHBIX ypaBHEHMH. Marpuia CHCTEMBl JMHEHHBIX YPaBHEHHM.
Onpenenurens MaTpullpl 2X2, €ro reoMeTpUYECKUH CMBICI M CBOMCTBA, BBIYMCIEHUE €ro
3HAYEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEIICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHMH. Pemenne
IIPUKJIAIHBIX 3a7a4 ¢ IOMOIIbI CHUCTEMBI JINHEHHBIX ypaBHeHUH. MccinenoBanue nocTpoeHHON
MOJIEJIN C TOMOIIBIO MATPHI] U OIIPEACIIUTEIICH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHOM CUTyallMH C MOMOINBK) YpPaBHEHUH U
HepaBeHCTB. I[IpyMeHeHHe ypaBHEHUN M HEPABEHCTB K PELIECHUI0 MaTEMaTHMUYECKHX 3a7ad U
3aJa4 U3 Pa3NUYHbIX 00JacTel HAYKU M pealbHOM KU3HH.

DyHKIUHN U TPaQUKH

OyHKIMsA, crnocoObl 3anaHus (yHKuuu. B3anmHo oOpatnble ¢yHknuu. Kommosuius
¢ynkuuit. I'paduk pynkunn. DnemMeHTapHbIe Ipeodpa3zoBaHus Tpa@uKoB (yHKIMHA.

Ob6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOIMOCTOsAHCTBA. Y€THble U Heu€THble GyHKuuu. [lepuoanueckue Qynkuuu. [IpomexyTku



MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMbl (pyHKIuu. Hanbosnbiiee 1 HauMeHbIIee
3Ha4YeHUs (PYHKIUU Ha IPOMEKYTKE.

JluneitHast, KBaApaTUIHAS U IPOOHO-TUHEIHAS QYHKIMH. DJIEMEHTAPHOE UCCIICIOBAaHUE 1
HOCTPOCHUE UX I'PaPHKOB.

CrenenHas (yHKIMS C HaTypaJbHbIM M Li€JbIM Ioka3areneM. EE€ cBoiicTBa U rpaduk.
CpoiicTBa 1 rpaduK KOpHA N-Of CTENeHH Kak (PYHKIMH OOpaTHOM CTENEHH C HaTypajJbHBIM
[IOKAa3aTeJIEM.

[Toka3zarenbHas U jgorapupmuueckas GyHKIUH, UX cBOIcTBa U rpaduku. McnoabzoBaHue
rpa¢ukoB PYHKITUH AJI1 PEIICHUS YPAaBHCHUM.

TpuroHomerpudeckas OKpPYKHOCTb, OIPEAEICHUE TPUTOHOMETPHUECKUX (YHKIUI
YKCJIOBOTO apryMeEHTA.

@OyHKIMOHANIbHBIE 3aBUCUMOCTH B PEJIbHBIX Ipolieccax U siBieHUsX. ['paguku peanbHbIX
3aBUCUMOCTEM.

Havyana maTeMaTH4eCKOro aHaJIu3a

ITocnenoBaTeabHOCTH, CIIOCOORI 3aMaHUs OCIeA0BaTeIbHOCTEH. MeTo1 MaTeMaTHYECKOH
UHAYKIMA. MOHOTOHHBIE M OTPaHUYEHHBIE IIOCIEA0BAaTENbHOCTH. VCTOpUS BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHaJIM3a Kak aHaJln3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTrpuueckas — nporpeccud. beckoHeuHo — yObIBaroIas
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH reOMETpPUUECKON MPOTrPECCUU.
JIuHelHbII W DKCHIOHEHLHMANbHBIA pocT. Yucno e. Dopmyna CIOXKHBIX IPOLECHTOB.
Hcnonp30BaHne IPOrpecCUU IS PELICHUs] pEaJIbHBIX 3aJa4 IPUKJIAJHOIO XapakTepa.

HenpepeiBable ¢yHKIMM M uX cBoWcTBa. Toukm paspbiBa. ACHMOTOTH TpadUKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HEMPEPBHIBHBIX Ha OTpe3ke. MeToJ MHTEpBAJOB JUISl PEIICHUS
HepaBeHCTB. [IpuMeHeHne CBONCTB HENPEPBIBHBIX (YHKLUHM J1JIs peIlIeH s 3a/1ay.

[TepBas u BTOpas npousBoAHble GyHKIUU. OnpeaeseHue, FreOMeTpUUecKuil U GU3NUECKUit
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduky QpyHKINH.

[TpousBoaHble AneMeHTapHbIX QyHKUIUN. [Ipon3BoaHAs CyMMBbl, IPOU3BEICHHUS, YACTHOTO
Y KOMITO3UIMU (QYHKIUH.

MmuoxecTBa H JIOTHKA

MHOXeCTBO, Omepalvy HajJ] MHOXXECTBAMU M WX CBoMcTBa. J(uarpammel Ditnepa—Benna.
[IprMeHeHre TeOopeTUKO-MHOXKECTBEHHOIO ammnapara Ui ONUCaHHUs peajbHBbIX MPOIECCOB U
SBJICHUH, TIPU pEIIEHUH 3a]a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO  MaTeMAaTH4YeCKOro  OOBEKTa,  CIIEACTBHE,
JI0Ka3aTeNNbCTBO, PABHOCHIIbHBIE YPABHEHHUS.

11 KJIACC

Yucsia ¥ BbIYUCICHUSA

Harypanbuble u nensle uucna. IlpuMeHeHue NPU3HAKOB JAETUMOCTH IIENIBIX YHCEN,
HauOonbmui obmui nenurens (nanee — HOJl) u Haumensiiee obmee kpatHoe (manee — HOK),
OCTaTKOB 10 MOAYJIO, aropuTMa EBKinja ass peieHus 3aa4d B HENbIX YUCIIaX.

KommnekcHble uwncma. AusreOpandeckas W TpUTOHOMETpudeckas (opMbl 3amucu
KOMIUIEKCHOTO 4yucia. ApupMeTHUecKre Oonepaluy ¢ KOMIUIEKCHBIMU unciaMmu. M3o0paxkenue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM mtockocTH. Popmynia Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uucna. [lpuMeHeHHe KOMIUIEKCHBIX 4YHCed I pelleHus (U3NYeCKUX |
FEOMETPUUYECKUX 3a/au.

YpaBHeHus1 M HEpaBEeHCTBA



CucreMa U COBOKYITHOCTb YPaBHEHUN U HEPABEHCTB. PABHOCWIIBHBIE CHCTEMBI H CHCTEMBI-
ciencTBUsl. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUN C IIOMOIIBI0 TPUTOHOMETPUUYECKOM
OKPYKHOCTH. Pelrenne TpuroHoMeTpu4ecKkux HEPaBeHCTB.

OCHOBHBIE METO/IbI PELLICHUS T0KA3aTEeIbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALMOHATILHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHBIX,
UppalMOHATIBHBIX, IOKA3aTENbHBIX U JJOrapu(PMUUECKUX YPaBHEHUH.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUIO MATEMAaTHUYECKUX 3a1ad U
3aJa4 M3 Pa3NUYHBIX OOJNaCTe HAYKH W pPEATbHON >KM3HM, WHTEPHpETAalrs IOJIYy4YCHHBIX
pE3yJIbTaTOB.

DOyHKIUM U rpadpuKu

I'padux xommnozuuuu QyHKuil. ['eomerpuueckue oOpas3sl ypaBHEHUH U HEpaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U IpaUKH.

I'paguueckue MeToabl peLIeHHs YpaBHEHUM M HepaBeHCTB. ['paduueckue MeToabl
peueHus 3a/1a4 ¢ napaMeTpaMH.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 MCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT P PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpumeHeHne NPOU3BOIHOM K MCCIEI0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIETO 3HAYCHUH HEeNIPephIBHOW (DYHKIIMK Ha OTpE3Ke.

[IpuMeHeHne NPOU3BOMHOM A HAXOXKACHMS HAWIYULIEr0 PEUICHHs B IPHUKIAIHBIX
3ajjayax, s ONpEJeNieHHs CKOPOCTH M YCKOpPEHMs Ipolecca, 3aJaHHOro (GopMysnod HiIu
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpa3HbiX. [lepBooOpaszHbie AMeMEHTapHBIX
¢ynkuuit. [IpaBuna HaxoX/1€HUS TEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI MHTErpajia. Berducienyue onpeneacéHHoro HHTerpaia
no popmyne HeroTona-Jleli6Huma.

[IpumeHeHue wWHTErpana JUIsi HAXOXKAEHUS IUIOLMaAed IJIOCKUX @uryp u 00BEMOB
T€OMETPUYECKUX TEJI.

[Tpumepsr pemennit augdepeHIuanbHbIX ypaBHEHUH. MaTeMaTHdeckoe MOJeIMpOBaHHe
peaIbHBIX MPOLIECCOB C MOMOIIBI0 UG (HepeHIINATbHBIX YpaBHEHHI.

INIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJHEI'O OBLIETO
OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATHI
1) rpaaaHCKOro BOCIIMTAHMS:
c(OpPMUPOBAHHOCTh  TPAXKIAHCKOM MO3UIUU OO0ydYarolerocs Kak akTUBHOTO U
OTBETCTBEHHOT'0 4YJIEHa POCCHUICKOro OOIIECTBA, MPEJICTABICHHE O MAaTEeMAaTHYECKUX OCHOBAaX



(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHH, TPOLEAYp Tpa)kJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJEWCTBOBATH C COIMAIBLHBIMH WHCTHUTYTaMHU B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTIaHCKON MICHTUYHOCTH, YBAKEHHUS K MPOILIOMY U
HACTOAILLIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHHUSIM POCCUMCKUX
MaTeMaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTHKECHUU B
JIPYTUX HayKax, TEXHOJIOTHIX, chepax SIKOHOMHKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME  JYXOBHBIX ILIEHHOCTEH  pPOCCHHCKOr0  Hapojaa, CQOPMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, THUECKOTO MOBEICHHSI, CBI3aHHOIO C MPAKTUUYECKUM MPUMEHEHUEM
JIOCTMKEHUN HAayKH W JEATEIbHOCThIO YYEHOr0, OCO3HAHHME JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE  OTHOLIEHHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHWH, pacCyXIEHUN, BOCIHPHUUMUYUBOCTh K
MaTE€MaTUYeCKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obpasa >XU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, pErylsapHas (u3nueckas akTUBHOCTB),
($u3HYEecKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHUIX CIIOPTHUBHO-030POBUTEIHHOM JIEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYIly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
npoecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBepIIaTh OCO3HAHHBIA BBIOOp Oynymieil mpodeccur HW pealu30BBIBATH COOCTBCHHBIE
JKU3HEHHBIC IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHUIO H
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HallpaBJICHHOCTH;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOW KYyJIbTYpbl, TOHUMAHWE BIMSIHHUS COIHAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I00AaNPHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW JJIs pelIeHus 3a7ad B 00JIaCTU OKpYXKAloleh cpefibl, TIIaHUPOBAHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN VISl OKPYXKAIOLIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIECTBEHHOW MPAKTHUKH, MOHUMAaHHWE MAaTEMaTHYECKONW HAyKH Kak cdepsl
YEJIOBEUECKOUW NESITEIIbHOCTH, TANoOB €€ Pa3BUTHS W 3HAYMMOCTHU ISl PA3BUTHS ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MATEMaTHUKUA U MaTeMaTH4YEeCKON KyJIbTYpOil KaK CpeICTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEI0BATENBCKYIO JEATEIbHOCTh UHAUBUAYAIBHO U
B TpYIIIIC.

METAIIPEJIMETHBIE PE3YJIbTATbBI
Ilo3naBaTe/bHBbIE YHHBePCcAIbHbIE YUeOHbIe 1elCTBUS
ba3oBble Jiornueckue A1eCTBUA:



BBISIBJISITH M XapaKTepPU30BaTh CYHIECTBEHHBbIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBCHHBIN NpPH3HAK KIACCU(PUKAIUUA, OCHOBAHUS [UIsI 000OMIEHUS U
CPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHBIE U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISBJISITH MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTHBOpEYHs B (akTax,
JMaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSX, TMpeasaratb KpPUTEPUU Ui  BBISABICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKM, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJII0YEHUH, YMO3aKJIIOUEHUH 110 aHAJIOT UM,

MIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKACHUU (IIpsIMble U
OT TMPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMI0, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOMpaTh CHocoO pemieHus YydyeOHOM 3adauu (CpaBHHMBATh HECKOJBKO BapHaHTOB
peiieHus, BbIOMpaTh Haubollee MOAXOMANIMA € Y4ETOM CAMOCTOSTEIHHO BBIJEICHHBIX
KPUTEPHEB).

ba3oBble nccienoBarebckme 1eiCTBUSA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKII HHCTPYMEHT MMO3HAHMS, (POPMYINPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOPEUYUE, MPOOJIEMy, YCTaHABIMBATh HCKOMOE M JIAaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro OObEKTa, SIBJIEHUS, IPOLIECCa, BbISBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENbHO (OPMYIUPOBATH 0000IIEHUSI ¥ BBIBOJBI MO PE3yJibTaTaM MPOBEAEHHOTO
HaOJII0JIEHUS, UCCIIEI0BAaHUS, OLIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3y/bTaTOB, BHIBOJAOB U
000011IeHHNI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHUE IMPOIIECCA, & TAK)KE BBIABUTATh MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISIBJIATH Je(UIUTHI HHPOPMAILINH, JAHHBIX, HEOOXOIMMBIX JUIsl OTBETAa HA BOMPOC M JIst
pelIeHus 3aa4H;

BbIOMpaTh HMHGOPMALMI0O M3 HCTOYHHUKOB  PAa3NUYHBIX THUIOB, AaHAIU3UPOBATH,
CHUCTEMAaTHU3UPOBaTh U HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3MYHBIX BHJIOB U  (QopMm
IpeJICTaBICHHUS;

CTPYKTypupOBaTh  WHGOpPMAIUIO, TPEACTaBIATh €€ B  Pa3IUyYHBIX  Qopmax,
WLTIOCTPUPOBATH TpadUuecKH;

OLICHMBAaTh HAJIE&KHOCTh MHGOPMAlMM MO CaMOCTOSATENbHO  C(HOPMYITMPOBAHHBIM
KPUTEPHUSIM.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo0wmenne:

BOCIIPUHUMAThL U (POPMYIHUPOBATH CYXKIEHUS B COOTBETCTBUH C YCIOBUSIMH U TEISIMHU
001IeHus, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PEHHS] B YCTHBIX W NMHCHbMEHHBIX
TEKCTaX, JaBaTh IMOSICHEHUS 10 XOJy pEHIeHUs 3aJauyd, KOMMEHTHUPOBATh MOJIYYCHHBIN
pe3ynbTarT;



B X0j/i¢ OOCYXXIEHHUs 3aJaBaTh BOIPOCH MO CYIIECTBY O0OCYXIAEMOW TEMbI, MPOOIEMBI,
pelraeMoil 3aauM, BBICKA3bIBaTh WJCH, HAllEJICHHBIE Ha MOMCK PELICHHS, COMOCTAaBIATH CBOU
CYXJIEHUS C CYXACHUSMH JPYrUX YYaCTHHKOB JUANOTa, 0OHApYKMBATh pa3jiMyhe M CXOJCTBO
MO3UIHUI, B KOPPEKTHOH opMe GOopMyTUpOBATh pa3HOTIaCcHsl, CBOM BO3PAXKECHHUS;

MPEJICTaBIISATh Pe3yJabTaThl PEUICHHs 3aJlayM, DKCIEPUMEHTA, HCCIIEeIOBaHUS, IMPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMar BBICTYIUICHHS C Y4€TOM 3aJad4 [pPE3CHTAlMd U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranu3anus:

COCTaBJIATH IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI peUIeHU ¢ y4€TOM HOBOM HH(DOpMaLINU.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICIUTENBHBIX TIPOIIECCOB, WX pEe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IpoIiecca U pe3yiibTaTa pelieHus MaTeMaTUueCKOH 3a1auu;

MPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPH PEHICHUH 33a/ayl, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ylbTaTa LEIH M YCIOBHSIM, OOBICHATh MPUYUHBI
JOCTHIKEHUSI WJIM HEAOCTH)KEHUS PE3yJNbTaTOB JEATEIbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1€SITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHAUBUAYaIbHOW pabOThI IpU
pelieHnr y4eOHbIX 3a/ay, NPUHUMATh IeJlb COBMECTHOM JEATEeIbHOCTH, IUIaHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeacsisiTh BUIBI pabOT, IOTOBApUBATHCS, OOCYXKIaTh
MIPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHHSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboTsl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMNOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOIYKT IO
KpUTEPUIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konny oOyuenus B 10 kiacce oOyyaroluiics MOJYYHUT CIEAYIOIIME IpEeIMETHbIE
pe3yNbTaThl O OTAENIBbHBIM TeMaM palbouell mporpammsl ydeOHOTo Kypca «AnreOpa u Hayaia
MaTeMaTHYeCKOro aHAJIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO ONEPUPOBATh MOHATUSAMU: PALMOHAILHOE YHCII0, OECKOHEYHAs MepruoInyecKas
Ipo0b, MPOLEHTHI, UPPALMOHATIBHOE YHMCIIO, MHOXKECTBA PAI[MOHAJIBHBIX U JIEHCTBUTEIBHBIX
4KCell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

IPUMEHSATH IpOOU U MPOLEHTHI I PeLICHHsI MPUKJIAIHBIX 3314 U3 pa3IMYHbIX OTpaciieit
3HAHWM U peasbHOM )KU3HU;

NPUMEHATh TPUOTIKEHHBIE BBIYUCICHUS, TPABWIIA OKPYTJICHHS, NMPHUKHIKY U OICHKY
pe3ysbTaTa BHIYUCICHUH];

CBOOOJTHO ONEpUpPOBATh IMOHATHEM: CTENEHb C LEJIbIM I0Ka3aTeleM, HCIOIb30BaTh
NOAXOAIIYI0 (OpPMY 3amUCH JIEHCTBUTENbHBIX YHCEN ISl pEelIeHHs MPAaKTHUYEeCKUX 3a7ad U
MIPEJICTaBICHUS JaHHbBIX;
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CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HAaTYpalbHOH CTENEHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHB C PAllMOHAIBHBIM ITOKa3aTeIIeM;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: JIOTapu(M dYHcIa, NECATUYHBIE M HATypajbHbIC
JorapudMmebI;

CBOOOJTHO ONEpPUPOBAaTh MOHATUSAMH: CHHYC, KOCHHYC, TQHT€HC, KOTaHI€HC YHCIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YUCIIOBOI'O apryMeEHTa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTh  IOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U ypaBHEHU-CIICJCTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHATHh pa3IM4YHbIE METOJbl PELICHUS PAlMOHATIBHBIX U JAPOOHO-PALMOHATBHBIX
YPaBHEHU, IPUMEHSTh METO/ HHTEPBAJIOB JIJIsl pEILICHUS] HEPABEHCTB;

CBOOOJIHO ONEpUPOBaTh MOHATHSAMM: MHOTOYIEH OT OJHOW INEPEMEHHOM, MHOTOWIEH C
HeNbIMA KO3 QHUIMEHTaMH, KOPHH MHOTOYICHA, IPUMEHSATH JeJIeHHe MHOrOWIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u reopemy Buera s perienus 3anay;

CBOOOJTHO ~ONEpUpPOBaTh IMOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpula,
ONpeseNuTeNb MaTpullbl 2 X 2 W €ro IeOMeTpPUYECKUH CMBICI, HCIIOJIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHATh ONPEICIUTENN sl PELIECHUS
CUCTEMbI JIMHEWHBIX YPaBHEHUH, MOJEIMPOBATH peajbHbIE CUTyallUd C MOMOIIbI) CHUCTEMbI
JUHEWHBIX YpaBHEHWH, UCCIel10BaTh IOCTPOEHHbIE MOJAEIM C IIOMOIIBIO MaTpull H
olpenenuTeneil, MHTEPIPEeTUPOBATh MOJIy4YEHHbIH pe3ybTarT;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMM JUIsl MpeoOpa3oBaHUsl BhIPaXKEHUI;

BBIIOJHATh NPEOOPa30BaHMUsT YMCIOBBIX BBIPAKEHUMN, COAEpXKAIUX CTEHNEHU C
paLMOHATILHBIM I10Ka3aTelleM;

UCMOJIb30BaTh  CBOMCTBA JIOrapu(MoB [uid MpeoOpa3oBaHMs  JIOTapHUPMHUUECKUX
BBIPAKECHMI;

CBOOOAHO  ONEpUPOBaTh  MOHATUSIMHM:  HMpPPALlMOHAIbHBIE,  IOKa3aTeJIbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C MMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
WJIM OCYUIECTBIISAS TPOBEPKY KOPHEN;

IPUMEHSTh  OCHOBHBIE  TPUTOHOMETpUUYEcKHe  (QopMyibl  JUIsl  IpeoOpa3oBaHUA
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OINEpPUPOBATH IOHSATHEM: TPUTOHOMETPHUUECKOE ypaBHEHHE, TPUMEHATH
HEeo0Xo1uMble (OPMYIIbI [Tl pEILICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJIEJIMPOBaTh peajibHblE€ CHUTYallMd Ha s3bIKE aiureOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA 10 YCJIOBUIO 3aJlayM, WCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKUUM U rpadpuku:

CBOOOJHO ONEpUPOBATH MOHATUSAMHU: (PYHKLHSA, COCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpaTtHble (QYHKIMM, KOMHOO3ULIMS (yHKUUN, rpaduk (GyHKIUH, BBIIOIHATH 3J€MEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO OMEpUPOBATh MOHATUSAMHU: OOJIACTH OMNPEACICHUS U MHOXKECTBO 3HAUYEHUI
byHKIMM, HyTU QYHKIUHU, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA,

CBOOOJHO OINEpPUPOBATH MOHATUSAMU: YETHbIE U HEUYETHbIE (PYHKIMH, NEPUOAMYECKHE
(GYyHKLIMU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIMM, MAaKCUMyMbl W MHUHUMYMBI (YHKLUH,
HauOoJIbIIIee M HaMMEHblIIee 3HaYeHNEe (PYHKIIUU Ha IPOMEKYTKE;
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CBOOOJTHO ONEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJIbHBIM U LEJIBIM
nokasareseM, rpaduk CTENeHHON (YHKLIMU C HaTypaJbHBIM M LIEJBIM IOKa3aTeseM, rpaduk
KOPHS N-Oi CTETIeHHU KaK (YHKIIUU OOpATHOH CTENEHU C HaTypallbHBIM IIOKa3aTeIeM;

ONEpUPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApoOHO-IMHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJTHO OMEpPHPOBATh MOHATUSMH: IOKa3aTellbHas M Jorapupmuyueckas (GyHKIHUU, UX
CBOWCTBA U TpadUKH, UCIIOIB30BaTh UX IPadUKH JUIsI PEIICHHs YPAaBHEHMIA;

CBOOOJTHO ONEpUPOBaTh MOHATHSMU: TPUTOHOMETPHUUECKAs] OKPYKHOCTb, OIpe/eleHue
TPUTOHOMETPUUYECKUX (YHKLUH YHCIOBOIO apryMEeHTa;

UCTIOJIB30BaTh Ipaduku (QYHKIMHA A7 UCCIEIOBAaHMS IPOLECCOB M 3aBUCHUMOCTEH MpHU
peLIeHNH 3aJad U3 JPYruxX y4eOHbIX MPEIMETOB M peabHOW KHU3HH, BBIpAXaTh (OpMyIaMu
3aBUCHUMOCTH MEXKIY BEIUYNHAMU;

Havaja MmaTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apupMeTHdecKass U TreoMeTpuyecKas Mmporpeccus,
0eCcKOHEUHO yOBIBAIOIIAsi TEOMETPUYECKAsi IIPOTPECCHs, JIMHEHHBIN U SKCIIOHEHIIMAIBHBIA POCT,
(bopMyIa CI0XHBIX IPOLIEHTOB, UMETh IPECTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUU IS PELICHMSI PEAJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOZHO  ONEpPUpPOBaTH IOHATHSMHU:  IIOCJIENOBATEIbHOCTb, CIOCOOBI  3a/aHus
IIOCJIEIOBATEIbHOCTEM, MOHOTOHHBIE U OTPAHUYEHHBIE TIOCIEA0BATEIBHOCTH, [IOHUMATh OCHOBBI
3apOXKJIEHHUS] MaTEMAaTHYECKOI0 aHaIM3a KaK aHaIn3a OECKOHEUHO MaJlbIX;

CBOOOJIHO ONEpPUPOBATh MOHATUSAMH: HENpepbiBHbIE (DYHKIUMH, TOUKU pa3pbiBa rpaduka
¢byHKIMM, acCHMOTOTH Tpaduka QyHKIHIH;

CBOOOJHO ONEpUPOBATh MOHATHEM: (PYHKLMS, HEIpepbiBHAasT Ha OTpe3Ke, INPUMEHATH
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH IS peILieHHs 3a/1a4;

CBOOOJTHO ONEpUpOBaTh IOHATHUAMHU: IepBas W BTOpas NPOMU3BOJAHBIE (YHKIIHH,
KacaTenbHas K rpaduky QpyHKINY,

BBIUNCIIATh MPOU3BOJHBIE CYMMBbI, INPOU3BEACHHS, YAaCTHOTO M KOMIIO3ULUHU JBYX
(byHKLUH, 3HaTh TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUII;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI POU3BOJHOM JUISl peLIeHHs 3a/1au.

MHosxecTBa U JIOTHKA:

CBOOOJHO ONEpPUPOBATh MOHATUAMHU: MHOXKECTBO, OIIEpallU HaJl MHOKECTBAMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JUlsl ONMCAaHUsS peajbHBIX MPOLECCOB
U SIBJIGHUH, IPU PELICHNH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJHO ONEpUpPOBaTh MOHSTUSIMH: OIpEAENIEeHUuEe, Teopema, ypaBHEHHUE-CIIEJCTBUE,
CBOICTBO MaTeMaTH4ecKoro oOO0BEKTa, J0Ka3aTelbCTBO, PAaBHOCWIbHBIE YypaBHEHUS U
HEPABEHCTBA.

K xonny oOyuenus B 11 kJacce oOydaroIIMiCs MOMYYUT CIEAYIOIIME MpeAMETHbIE
pe3yNbTaThl IO OTAENIBHBIM TeMaM palbouell mporpammsl ydeOHOTro Kypca «AnreOpa u Hayaia
MaTEMaTHYECKOTO aHAIIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajbHOE WU 1EJ0€ YHCIO, MHOXECTBa
HAaTypaJbHBIX U LIEJIBIX YHCEII, UCIIOJIb30BaTh NMPU3HAKU AeauMocTH nenslx yncen, HOJl u HOK
HATypaJIbHBIX YHMCEeN JJIsl peleHus 3a7a4, MPUMEHATh aroput™ EBkina;

CBOOOJIHO OTNEPUPOBATh MOHATUEM OCTaTKa MO MOJYJII0, 3alIUCHIBATh HATypajbHbIE YHCIIA
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;
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CBOOOJHO ONEpUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMILIEKCHBIX
qrceNl, PEICTABIATh KOMIUIEKCHBIE YHCIa B anreOpanyecKoil U TPUTOHOMETPUUYECKOU (dopme,
BBITIOJTHATH apu()METUIECCKIE ONIEPALUY C HUIMH U U300paxaTh Ha KOOPAMHATHOMN TIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOAHO  OMEpUPOBATH  MOHATHSAMH:  HppAllMOHANbHBIE,  IOKa3aTelbHbIE U
norapuMuUecKre HEPABEHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIHIO PABHOCWIIBHBIX MTEPEXO0JI0B;

OCYIIECTBIISITH OTOOP KOPHEW MPH PEIICHUN TPUTOHOMETPUIECKOTO YPABHECHHUS,

CBOOOZHO OIEpUpPOBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSTH
HeoOXxoauMbIe (POPMYJIBI IJIS1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPHUPOBATH MOHATHAMH: CHCTEMAa U COBOKYITHOCTh YpaBHEHUN U HEPABEHCTB,
PaBHOCHJIbHBIE CUCTEMBI U CUCTEMBbI-CJIC/ICTBHS, HAXOIUTh PEIICHUS CUCTEMbI 1 COBOKYITHOCTEH
paloHalIbHBIX, HpPPAlMOHATIbHBIX, IIOKA3aTeNbHBIX M JIOTapU(MUYECKUX YypaBHEHUN U
HEPaBEHCTB;

pemiath palioHaJIbHBIC, HWpPpPAIMOHANBHBIC, I[IOKa3aTelbHbIC, JOrapudMHUUECKUe U
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIEpP KAIINE MOYJIN U MTapaMeTphl;

MPUMEHSTh TpadudecKue METObI VISl PEelIeHUs] YPaBHEHUIM 1 HEPABEHCTB, a TaKkKe 3a7a4
C IapaMeTpamu;

MOJICJIUPOBATh peajbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTABIISITH BBIPAXKECHHUS,
YpaBHEHUs, HEPABEHCTBA W WX CHCTEMBI IO YCIOBHIO 3aJaud, HUCCIEJAO0BATh IOCTPOCHHBIC
MOJIEJIH C UCIIOJIb30BaHUEM armapaTa anreOpbl, HHTEPIPETUPOBATD MOIYUYCHHBIN pe3ynbTarT.

DOyHKUUH U rpaduku:

CTPOUTH TpapuKy KOMIO3UIHMHA (DYHKIUN C IMOMOIIBI0 AJIEMEHTAPHOTO WCCIICIOBAHUS U
CBOMCTB KOMITO3HIINU JABYX ()YHKIIHIA,

CTpPOUTh TIeoMeTpHYecKkre oOpa3bl ypaBHEHHH M HEPABEHCTB HA KOOPAWHATHOU
IIJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHICCKHUX (YHKITHIA,

MPUMEHATH (PYHKITU I MOACIIUPOBAHUS U UCCIIETOBAHUS PEATbHBIX MPOIIECCOB.

Hauvana maTemaTnueckoro anajamsa:

UCIIONb30BaTh TMPOU3BOJIHYIO JUIS HCCIEAOBaHHUS (YHKIUM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HaxXO0JIUTh HauOOJIbIlIeEe U HAUMEHbIIIee 3HAUCHUs (PYHKITUU HEMIPEPHIBHON HA OTPE3KE;

MCIIOJIb30BaTh MPOU3BOAHYIO ISl HAXOXKICHUSI HAWITy4dlIEro PElIeHUs] B MPUKIATHBIX, B
TOM YHCJIE COLUAIBbHO-DKOHOMHYECKHUX, 3a7adax, sl ONPENCIICHHUS] CKOPOCTU U YCKOPEHUs
mpolecca, 3alaHHOro opMyJI0i UK TpapuKoM;

CBOOOJIHO OTIEPUPOBATH MOHATUIMU: TIEPBOOOpaA3Has, ONpeeIEHHBIN HHTETPal, HAXOIUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIUH M BBIYHCIATH WHTerpan mo ¢opmyne HproToHa-
JleliOHMnA;

HaXOJIUTh IIJIOMIAIU TUIOCKUX (PUTYp U 0OBEMBI TEJT C IIOMOIIBIO0 UHTETPAJIa;

MMETh TMPEJCTaBICHNEe O MaTeMaTUYEeCKOM MOJICTUPOBAHUHM Ha TPUMEPE COCTABIICHUS
TuddepeHIMaIbHbIX YpaBHEHUH];

peliaTh NPUKIAJHBIE 33a4i, B TOM YHCJIE COIMATbHO-KOHOMHYECKOTO U (PU3UYECKOTO
Xapakrepa, CpeacTBaMu MaTeMaTH4eCKOro aHanIMu3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
KonTpoabubie | IlpakTuueckue
n/n NMpoOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
MHO0€eCTBO TEUCTBUTEILHBIX YHCE. http://school-
1 MHorounensl. PainoHanbHble ypaBHEHUS U 24 1 collection.edu.ru/colle
HepaBeHCTBA. CHCTEMbI TUHEHHBIX ction/
ypaBHEHUH
http://school-
5 Oynkiun 1 rpaguku. CreneHHas GyHKLIUSA C 12 1 collection.edu.ru/colle
LIEJIBIM [TOKA3aTelIeEM ction/
http://school-
3 ApudpmeTrnueckuii KOpeHb N-0i CTEIEHH. 15 1 collection.edu.ru/colle
WppaimoHaibHble ypaBHEHUSI ction/
http://school-
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1 collection.edu.ru/colle
ypaBHEHHUS ction/
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuyeckue ypaBHECHHS
6 TpuronomeTpuueckue BIpAXKEHUS 1 22 1
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YpaBHEHUS

ITocnenoBaTenbHOCTH U IPOIPECCUH 10 1
HenpepsiBabie hynkiuu. [IponsBoanas 20 1
[ToBTOpenue, 060061IeHNE, CUCTEMAaTH3AUS 5 5
3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmeHoBaHHe pa3aejioB H TeM K (undposbie)
oHTposbHbie | IIpakTHYecKHe
n/n MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
http://school-
1 HccnenoBanue GyHKIUI C TOMOIIBIO 29 1 collection.edu.ru/colle
MIPOU3BOJIHOM ction/
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TpUrOHOMETPHUECKUX (HYHKIIHH. 14 1
TpuroHomeTpuveckrue HepaBeHCTBA
http://school-
4 WppanuoHanbHbie, MOKa3aTeIbHBIC U 24 1 collection.edu.ru/colle
norapuMUUECKHe HEPABEHCTBA ction/
5 KoMruiekcHble yncna 10 1
HarypanbsHsle u nensie yucna 10 1
http://school-
CHCTEeMBI pallMOHALHBIX, HPPAIIHOHATBHBIX collection.edu.ru/colle
7 MOKa3aTeIbHBIX U JIOTapU(PMUIESCKUX 12 1 ction/
YpaBHEHUI
8 3amauu ¢ mapaMeTpamMu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 2
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. Anrebpa m Hauvajna marematudeckoro aHamuza. 10 kmacc. YueOHuk. YriaybieHHOE
uzydeHue - Mepsnak, IlomskoB, Homwmposckuit. OOO W3parenbckuil I1EHTP
«BEHTAHA-TPA®»; Akinoneprnoe odmectBo «M3narenscTBo «IIpocsemienuey, 2023

2. Anrebpa m Hauvasia maremaTtuueckoro aHanmuza. 10-11 kmaccel. B 2 wacrsax. Yacts 1.
YyeOnuk (6a30BbIii ypoBeHb) - Mopakosuu A.I'. , . Yacte 2. 3agauynuk (6a30BBIiA
ypoBeHb) - Mopakosuu A.I'., 2014

3. Maremaruka. Anredpa. 10 xmacc. YueOHuk. ba3oBelii U yriyOJieHHBIH ypoBeHb. 1-2
yacth - Mopakosuy, Cemenon, 2019

METOANMYECKHUE MATEPUAJIBI VIS YYUTEJIA

Anrebpa 1 Hauana MaTeMaTH4ecKoro aHaimza. 10 kmacc. YriayOneHHBIH YpOBEHb.
Meroanueckoe nocodbue - bynko E.B., Mep3nsk A.I'. u ap.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Enunas komnexkuust Hudpossix O6pazoBatensubix Pecypcos
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I'EOMETPUS
HOACHUTEJBHASA 3AIIMCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
o0pa3oBaHus, Tak Kak 00ecrieynBaeT BO3MOKHOCTh H3Y4YCHHUs AUCHUIUINH €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTH M INPEIMETOB I'yMaHUTApHOro Iukina. Ilockosbky joruyeckoe MblIIUICHHE,
dopmupyeMoe Ipu M3Y4eHUU OOYy4arOIIMMHUCS TOHSATUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
FEOMETPUUYECKUX 3a/lad, YMEHHE BBIABUIaTh U OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIb3YIOTCS NIPU PEIIEHUM 3a]lady €CTECTBEHHO-HAY4YHOIO LMKJIA, B YACTHOCTH (PU3MUECKUX
3ajau.

Ilenb ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriyOJaEéHHOM ypOBHE —
pasBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOYy4aromMXCsi TMPU H3YYECHHUH TE€OMETPUH, Kak
COCTaBJIAIOLIEH NpeaMeTHON obOnactu «MaremaTnka U MH(pOpPMATHKa» dYepe3 obecreueHue
BO3MOXKHOCTH HPUOOPETEHMsI M HUCIOJIb30BaHUS Oosee IIyOOKHMX IeOMETPUYECKHX 3HAHUN U
NeHCTBUH, CHeNU(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(eCCHOHATBLHOTO
00pa30BaHUs, CBSI3aHHOTO C UCIIOJb30BAaHUEM MaTEMATUKH.

[TpropuTeTHBIMHU 3a/la4aMu Kypca Fr€OMETPUU Ha YTIyOJIEHHOM YPOBHE, PaCIIUPSIFOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacTh MHUPOBOH KYJIbTYphl H
(dopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIMX
MaTeMaTHYECKUX MOJENSIX, [O3BOJIAIONIMX ONUCBIBATh UM  M3ydaTb pas3Hble SBICHUS
OKpY’KaloIllero MuUpa, 3HaHUE MOHATHIIHOrO amnmapata o pasaeny «CrepeoMeTpus» yueOHOTo
Kypca reOMeTpHH;

¢dbopMupoBaHHE YMEHHSI BJIAIETh OCHOBHBIMH MOHATHSIMHU O TPOCTPAHCTBEHHBIX (pUTypax
U HUX OCHOBHBIMHM CBOWMCTBaMHM, 3HaHHE TeopeM, (GOpMydl U YMEHHME HX NPUMEHSATb, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKaxX, MOJAENAX M B PEaJbHOM MHpE
MHOTOTPaHHUKH U TeJIa BPallleHHsl, KOHCTPYHUPOBATh T€OMETPUUECKUE MOJIEIIN;

dbopmupoBaHue IIOHMMaHUs  BO3MOXHOCTHU AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTHYeCKUX TeopHuil, (GopMupoBaHHE MOHUMAHHS POJM AKCMOMATHUKM IPH IPOBEICHUU
pacCyXIeHHUI;

(dbopMUpOBaHHE YMEHHMs BIIAJIETh METOAAMM JI0OKA3aTelIbCTB U aJFOPUTMOB pEIICHUS,
YMEHMSI HMX TPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE PEIICHUs
CTEpEOMETPUYECKUX 337ad M 3aJad C [PaKTUYECKHM CoJep’KaHueM, (OpMHpOBaHUE
NpPEJCTaBICHUsI O HEOOXOJUMOCTH JOKa3aTeIbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM AKCHOMAaTUKHU B ITPOBEECHUH JI€JYKTUBHBIX PACCyKICHHUI;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00yyaroImuxcs, MO3HABATEIILHOW AKTUBHOCTH, WCCIIEAOBATENbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHUS], UHTEPEca K U3YYEHHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacrio3HaBaTh MPOSIBICHUS TE€OMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSIX W MPU U3YUYEHUH JPYTUX YUeOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEHl M 3aKOHOMEpPHOCTEW, MOJETUPOBAHUS pEAIbHBIX CHUTYyallUi, HCCIeI0BaHuUs
MOCTPOECHHBIX MOJIEJIeH, NHTEPIPETAINH [TOJYYEHHbIX PE3yJIbTaTOB.
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OCHOBHBIMH COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kkiaccax sBIAOTCS: «[IpsiMble M TUIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukmu», «Tema
BpaleHus», «BeKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOosn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCpXATEIbHBIM JIMHHUSAM Y4e0HOro Kypca, a (OpMUPOBAHUE IOTUYCCKUX YMEHUUN
pacmpesenseTcss He TOJbKO IO COJEPKATeNIbHBIM JMHUSAM, HO W 1O ToAaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yilbTaTaM  OCBOCHHS
®enepasibHON pabouell MporpaMMebl, pacrpeneiaéHHbIM M0 TofgaM oOyueHUs, CTPYKTYpPHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATEIbHO M IOCTYIATEIbHO, C COOJIIOJIEHUEM MpPUHIHUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHHUA BKIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPUUYECKUX
MPEJICTABICHUIA O0YyYaroNIuXcs, paciupsis U yrayomss e€, obpa3ys MpoYHbIe MHOKECTBCHHBIE
CBSI3U.

[Tepexon K U3y4EHHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus i nuddepeHnmanuu  0O0ydeHHs, TOCTPOCHUS WHAMBHUIYaTbHBIX
00pa3oBaTeNbHBIX  MPOrpaMM, OOECHEUYUTh YIIYyOJIEHHOE U3Yy4eHHE TEOMETPUU  Kak
coCTaBJIsItONIEeH yueOHOTO Ipeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieunBasl MPEeMCTBEHHOCTh MEXIY OOIIMM U MPOPECCHOHATHHBIM
o0pa3zoBaHHEM.

Ha uzyuenune yuebHoro kypca «I'eomerpusi» Ha yriy0si€HHOM ypoBHE oTBoAuTCs 204 yaca: B 10
kiacce — 102 yaca (3 yaca B Hegeno), B 11 kmacce — 102 gaca (3 yaca B HEIEIO).

COJEP XAHME OBYUYEHUA
10 kiace

IIpsiMble ¥ MI0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUSA CTepeoMeTpuu. Touka, mpsimasi, II0CKOCTh, pocTpaHCcTBo. IlonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3anMHOEe pacnosioxkeHue NpsIMbIX B IPOCTPAHCTBE: MEPECEKAOLIUECS, TapalICIbHbIE U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemnBaromumxcs npsaMbixX. [lapannensHOCTs IpSIMBIX U
IUIOCKOCTEN B NMPOCTPAHCTBE: MapajuieibHbIE NPSIMbIE B IIPOCTPAHCTBE, NApauIEIbHOCTb TPEX
NpSMBIX, MApaJUICIbHOCTh NPAMOM M IUIOCKOCTH. [lapamiensHOe W IEHTpaIbHOE
npoeKkTupoBanue, nzodpaxenue ¢uryp. OCHOBHbIE CBOMCTBA MapaUICIIbHOTO MPOEKTUPOBAHUSL.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJl
MEXIy NPSAMBIMU B IpoCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEHN: NapauleabHbIE IIIOCKOCTH,
CBOICTBa MapaienbHbIX II0cKocTel. [IpocTeiiie npocTpaHCTBEHHbIE (PUTYpPbI HA MIOCKOCTH:
TETpa’ap, NapaJIeJIeNUIe], TIOCTPOCHUE CEYEHU M.

[lepnieHAUKYIApPHOCTh TOPSIMOM M IUIOCKOCTH: NEPINEHAUKYJISAPHBIE MpsSMbIE B
IIPOCTPAHCTBE, MpsMbIE NapaUIEIbHBIE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIpPHU3HAK
NEePNEHAUKYISIPHOCTA TOPSIMOM M IJIOCKOCTH, TEOpeMa O TMpsAMON NEpPHEeHAUKYISIPHON
II0CKOCTH. OpPTOTOHANBHOE MPOEKTUpOBaHUE. [leprneHuKynsp U HAKIOHHBIE: PACCTOSHHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMS (PUTYPHI HA IIIOCKOCTb.
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[TeprieHAMKYASIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH ABYX IUIOCKocTel. Teopema
0 TPEX NEPIECHAUKYIIApaXx.

VYIu1bl B IPOCTPAHCTBE: YIOJl MEXAY HPSAMOM U IUIOCKOCTBIO, IBYTPAHHBINA YIOJ1, IMHEWHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHslii MU MHOrorpaHsbie yribl. CBONCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JIBYTPaHHBIX YIVIOB TPEXTPAHHOIO yria. TeopeMmbl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOTIO YyIIa.

MHororpaHHuKu

Buael MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpusma: n-yronbHas npusma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSAMOYTOJIBHBINA MapajulelIeldIe]l W ero coWcrBa. Kpargaillume mnyTH Ha IIOBEPXHOCTH
MHOrOorpaHHuka. Teopema Oinepa. IIpocrtpanctBeHHass Teopema Iludaropa. IMupammma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX I'paHeil
IIPaBWIBHOM nupaMuel. [IpaBuiibHBIE MHOTOTPaHHMKH: IIpaBWIbHAs NPU3Ma U INpPaBUJIbHAs
nupamMua, MpaBuiIbHAs TPEYrojbHas MHUpaMHIA U TPAaBUIIBHBINA TeTpasap, Kyo. IlpeacraBnenue
0 MPaBUJIbHBIX MHOTOI'PaHHUKAX: OKTA3IP, JOJAEKAYAP U UKOCABIP.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHan, yrisl. [Tnomans 6oxoBoi
IIOBEPXHOCTU U TIOJHOM IIOBEPXHOCTH MNPSMOM INpPU3MBI, IIOLIAAb OCHOBAHMM, Teopema O
OOKOBOI MMOBEPXHOCTH TPsAMOI mpu3Mbl. [lnomaas OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH
IPABUJIbHOM MUpaMUbl, TEOPEMA O IIJIOLIAAN YCEUEHHON MUPaMUIbI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPHUM IIPAaBUIIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIDAaHHUKE: CHMMETPHUS IapajulesIeNUIend, CHUMMETPHs
IPABWIBHBIX IPU3M, CHMMETPHSI IPABUILHON UPAMU/IBL.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

[TonsiTHsI: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, AJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHANPABICHHBIE W IPOTHBOIIOJIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO
BEKTOPOB. JIefCTBUS C BEKTOpaMHU: CIOKEHUE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, yMHOXXEHHME BeKkTopa Ha uucio. CBolicTBa clokeHHS BeKTopoB. C(BolicTBa
YMHOXEHHUS BEKTOpa Ha uyucio. [loHaTne komiuianapHsle BeKTOpbl. IIpu3Hak KoMIiaHapHOCTH
Tp€X BekTOopoB. llpaBuino mapamnenenunena. Teopema O pPa3IoKEHUM BEKTOpa IO TPEM
HEKOMIUIaHapHBIM  BekTopaMm. IIpsMoyronpHas cuctemMa KOOpJAUMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBsA3b MeXAy KOOpAMHATAMHU BEKTOpAa W KOOPJIMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaJasipHOE POU3BEIEHUE BEKTOPOB.

11 kaace

Tesa BpaleHus

[ToHATHSA: UUIMHApPUYECKAsh IOBEPXHOCTb, KOHUYECKash IOBEPXHOCTb, cheprueckas
MOBEPXHOCTh, OOpasyromue noBepxHocTed. Tena BpalleHus: LUUIMHAP, KOHYC, YCEUYEHHBIN
KOHYcC, cdepa, map. BzaumHoe pacrnonokeHue cepbl U INIOCKOCTH, KacaTelabHasl IIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha MII0CKOCcTU. Pa3BépTka munuHapa u konyca. CuMmeTpust
cdepsl U mapa.

O6béM. OcHoBHblE cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOIO
napauienenunena U cuenctsus u3 He€. OObEM NMpPAMONW W HAKIOHHOW TPHU3MBI, ITUIUHAPA,
nupamMubl 1 KoHyca. O6bEM 1mapa U apoBOro CerMeHTa.

KomOunanmu Tten BpamieHHss U MHOrorpaHHUKoOB. llpu3Ma, BhucaHHas B LWJIMHAP,
omnucaHHas okosio IunHApa. [lepeceuenne cdeprbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIIMCAHHOTO OKOJIO cepsl, Chepbl, BIUCAHHOU B

MHOT'OT'PpaHHUK WJIA TCJIO BPAILICHHA.
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[Tnomans MOBEpXHOCTH IMJIMHIAPA, KOHyca, Iuiomanas chepbl u e€ yacterd. [logobue B
npoctpancTtBe. OTHomieHHe O0O0BEMOB, IUIOIMIAZEH TOBEPXHOCTEH TOMOOHBIX  uryp.
[TpeoOpazoBanue monobus, romorervs. PemieHune 3amad Ha TUIOCKOCTH C HUCIOJIb30BaHHUEM
CTEPEOMETPUUECKIX METOJIOB.

[ToctpoeHue ceuyeHUl MHOTOTPAHHUMKOB Y TEJd BpaIICHUS: CEUYEHHUs IMHJIMHApA
(mapamienbHO M TMEPIEHIUKYISIPHO OCH), CEYeHHs KOHyca (mapajijiesibHble OCHOBAHUIO M
MPOXOJISIINE Yepe3 BEPIINHY), CEYCHHsI MIapa, METOJbI MOCTPOCHHS CEYCHHI: METOH CIEIOB,
METO/]l BHYTPEHHETO MPOSKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH TUIOCKOCTH.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTopsr B mpoctpancTBe. Onepanuu HajJ BEKTOpaMu. BEKTOpHOE YMHOKEHUE BEKTOPOB.
CBolicTBa BEKTOPHOTO YMHOXEHHUA. [IpsiMOyronbHas cucTteMa KOOPAWHAT B TPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxenue Bekropa mno 6asucy. KoopanHaTHO-BEeKTOPHBIA METOA MpU
pEIIeHNU T€OMETPUYECKUX 3a/1ay.

JIBU:KeHHS B TPOCTPAHCTBE

Juxennst npoctpancTBa. OroOpakenus. J[BrkeHus W paBeHCTBO ¢uryp. OOmue cBoicTBa
IBUKEHUH. Buabl ABM>KEHUIN: MapauleNbHbII MepeHoc, HEeHTpalbHas CUMMETPUs, 3epKajabHas
CUMMETpHUS, TOBOPOT BOKPYT mpsmMoii. [IpeoOpazosanus mogobus. [Ipsmas u cdepa Diinepa.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPHS» (YIJTYBJIEHHBIN YPOBEHB) HA YPOBHE

CPEJHEI'O OBIIET'O OBPA3OBAHUASA
JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:kianckoe BocIMTaAHME:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOW TMO3UIIMU  OOY4YalOIIeTOCs KaKk aKTHUBHOTO U
OTBETCTBEHHOT'O 4JIEHa POCCHICKOTO OOIIECTBA, MPEACTABIEHUE O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUM, MpOIenyp TpakJaHCKOTro oOIiecTBa
(BBIOOpBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COIMAIBHBIMA WHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAYCHHUEM;

2) naTpuoOTHYECKOE BOCIIMTAHHE:

c(hOpPMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOIIJIOMY U
HACTOAIIEMY POCCUMCKOM MaTeMaTHUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHUSIM POCCHUCKUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, dTHUYECKOTO TMOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOIO, OCO3HAHWE JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOHYHBOTO OyIyIIEro;

4) acTeTHYECKOE BOCMIUTAHUE:

ACTETUYECKOE  OTHOIIEHWEe K  MHpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, peHIeHHWH, pacCyXIeHUH, BOCIPHUUMYHUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHHE:
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c(OPMHPOBAHHOCTb YMEHHUS IPUMEHATh MaTEMaTUYECKHE 3HAHUS B UHTEPECax 3J0POBOTO
u Oe3omacHOro oOpasza XH3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (310pOBOE
NUTaHue, cCOATAHCHPOBAHHBIN PEXXUM 3aHATHH U OTIbIXA, peryJisipHas (pu3nuecKasi akTHBHOCTD ),
(bu3nUecKoe COBEPIIEHCTBOBAHUE MPH 3aHATUAX CIOPTUBHO-03J0OPOBUTEIIBHON JE€STEIbHOCTHIO;

6) Tpy10BO€E BOCIUTAHME:

TOTOBHOCTH K TPYAY, OCO3HaHME IIEHHOCTU TPYIOJIO0MS, HHTEPEC K Pa3IHMuHBIM cdhepam
npoeCCHOHATILHON JESATEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTUKON M €€ MPHUIIOKEHUSIMHU, YMEHUE
COBEpIIaTh OCO3HAaHHBIA BBIOOP Oyaymied mnpodeccud M pean30BbIBATE COOCTBEHHBIE
KU3HEHHbIE IUJJaHbl, TOTOBHOCTb M CIIOCOOHOCTb K MAaTeMaTHYeCKOMY OOpa30BaHHUIO MU
camM0o00pa30BaHMIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B PEIICHUHU
IIPAaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JI0rHYecKoe BOCIIUTAHUE:

C(OPMHUPOBAHHOCTb 3KOJOIMYECKOW KYJIbTYPbl, IOHHMAaHHE BIMSHUSA COLHUAIBHO-
DKOHOMHUYECKHUX IIPOLECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HaHUE
r00aNbHOTO ~ XapakTepa  SKOJOTMYECKMX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHMUM Ui pelleHMs 3a/ad B O0JIACTH OKpYXarollleil cpeibl, MIaHUpOBaHUE
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI AJI1 OKPY>KAIOIIEN CPEJIbl;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHSI HAYKU U OOLIECTBEHHOW MPAKTHUKH, NOHUMaHME MaTEMaTUYEeCKOM HayKH Kak chepsl
4eJI0BEUYECKON JESTEIbHOCTH, 3TAllOB €€ Pa3BUTUSA U 3HAYMMOCTH VISl Pa3BUTHs LIMBUIIM3ALINY,
OBJIAJICHUE SI3BIKOM MATEMAaTUKHA M MAaTEMaTU4YECKON KYJIbTYpOM KaK CPEICTBOM IO3HAHUS MUPA,
TFOTOBHOCTb OCYHIECTBIIATH IIPOECKTHYIO U MCCIIEI0BATEIBCKYIO AEATEIbHOCTh HHIANBUAYAIBHO U
B IpyIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eMCTBHSA:

BBISBIISAITh M XapaKTEpPU30BaTh CYLIECTBEHHbIE MPHU3HAKM MaTEMAaTUYECKHX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY TMOHATUAMHU, (OpPMyTUpOBaTH ONpEAEICHUs  MOHATHH,
YCTaHABJIMBATh CYIIECTBEHHbIM NpHU3HAK KiIacCU(UKALMKM, OCHOBAHUA JUIsi 00O0OLIeHUs u
CpaBHEHUs1, KPUTEPUU ITPOBOJMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIHMPOBATh W MPeoOpa3oBHIBATh CYXKJIEHHs: YTBEpIUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IKe, YCIOBHBIE;

BBISIBJISITH MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHBOpeYMs B (akrax,
JaHHBIX, HAOMIONEHUSX U  YTBEPXKICHHUSX, Mpeajararb KpPUTEpUU Ui  BBISABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

JIeNIaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKJIFOUEHH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATEIBHO J10KA3aTeIbCTBA MAaTEMATUYECKUX YTBEPKIECHUN (IpsiMble U
OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTAIlMIO, MPHUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHS U BBIBOJIbI;

BbIOMpaTh cHoco® pemieHus YydyeOHOM 3adauu (CpaBHMBATh HECKOJIbKO BapHUaHTOB
pemieHusi, BbIOMpaTh HauOoliee NOAXOMANIMM € Y4ETOM CAMOCTOSTEIBHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:
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UCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUSI, (POPMYJINPOBATH
BOIIPOCHI, (UKCUPYIOIINE NPOTUBOpEUHEe, NpoOJIeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(dbopMHpOBAThH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHI0, MHEHHE;

IPOBOJUTh CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  HKCIEPUMEHT, HCCIEI0BaHHE 110
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SIBJICHHUS, IPOLECCa, BBIBICHUIO
3aBUCUMOCTEN MEXy 00bEKTaMHU, BJICHUSIMHU, [TPOLIECCaAMU;

CaMOCTOSITENILHO (DOPMYITUPOBATH 000OIIEHNS U BBIBOJBI IO PE3yIbTaTaM MPOBEIEHHOTO
HaOJII0I€HNUS, UCCIIEI0BAaHMs], OLICHUBATh JIOCTOBEPHOCTh IOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IeHMI;

IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHUE MPOLIECCA, a TAK)KE BbIABUTATh IPEIIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

PatGora ¢ undopmaunmeii:

BBISBIIATh JE€(PUIMTH MHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC U JJIS
pelleHus 3a1auH;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB pA3JIMYHBIX THIIOB, AaHAJIM3HPOBATH,
CHUCTEMaTU3UpOBaTb M HHTEPIPETUPOBaTh MH(OPMAIMIO pa3IUYHBIX BUAOB U (opMm
IPECTaBICHHUS;

CTPYKTYpUpOBaTh  WHPOpPMANMIO, TPEACTaBIATh €€ B  pa3iuyHbIX  (opmax,
WITIOCTPUPOBATH IpadUuecKy;

OLIEHUBATh HAAEKHOCTh MH(OpPMALMM 10 CaMOCTOATENbHO  C(HOPMYJINPOBAHHBIM
KPUTEPHSIM.

KoMMmyHuKkaTHBHBIE YHHBepcaibHble YueOHbIe 1eliCTBUS

Oo0menne:

BOCIIPUHUMATh U (HOPMYIUPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSMH U LEJISIMHU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIpa)KaTb CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCBMEHHBIX
TEKCTax, JaBaThb IIOSCHEHUS IO XOAY pElIeHUs 3a/ladd, KOMMEHTHPOBATh IOJyYEHHBIN
pe3ynbTar;

B X07€ OOCYX/IEHHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, POOIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATH MJEH, HALIEJICHHBIE HA MOMCK PELICHMs], CONOCTaBISATh CBOU
CYXKICHHS C CY)KJIEHUSIMU IPYT'HX YYaCTHUKOB Juajora, oOHapyXHBaTh pa3jMuue U CXOACTBO
MO3UIMH, B KOPPEKTHON opMe GOpMYyIUPOBATH Pa3HOIIACHsI, CBOM BO3PAXKECHHUS;

IPEJCTaBIISITh PE3YJAbTaThl PEUICHMs 3aJadyM, DKCIEPUMEHTA, HCCIIEIO0BaHUS, IPOEKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (¢opMmarT BBICTYIJICHMS C Y4€TOM 3aJad MpPE3eHTaluu |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranuzanus:

COCTaBJIATh IUIAH, aJIFOPUTM peIIeHHs 3a/auyd, BBIOMpaTh CIOCOO peleHHs ¢ y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapHaHTHI peUIeHUH ¢ yuéTOM HOBOM MH(pOpMaLIH.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON pedieKCHU KaK OCO3HAHUS COBEpIIAEMBIX NeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMONPOBEPKH,
CaMOKOHTPOJIS IpOIiecca U pe3yiibTaTa pelieHus: MaTeMaTUYeCcKOl 3a1a4u;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELIEHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAlJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;
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OLICHUBATh COOTBETCTBHE pe3y/ibTaTa IEIH H YCIOBHSIM, OOBSICHATH IPHUHMHBI
JOCTHIKEHUS WM HEAOCTH)KCHUS PE3YIbTAaTOB JNEATEIbHOCTH, HAXOAUTh OIIUOKY, IaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHasl 1eSITeJILHOCTh:

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaTbHOH pabOTHI TpU
pemieHMH y4eOHBIX 3a/Ja4y, NPUHUMATh IeJIb COBMECTHOH JeATENbHOCTH, IUIAHUPOBAThH
OpraHu3allMi0 COBMECTHOM pPabOTHI, pacrpelneniaTh BHIAbI padoT, JOrOBApHBATHCSA, OOCYXIATh
npoIiece M pe3yabTaT paboThl, 0000IIATh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TpynmoBbIX (Gopmax paboThl (0OCYKIeHUsS, OOMEH MHEHHH, «MO3TOBBHIE
IITYPMBD» W WHBIE), BBITIOJNHSATH CBOIO YacTh PabOThl U KOOPJAMHHPOBATH CBOM JICHCTBUS C
JPYTUMH 4JI€HAMH KOMAaHJbl, OLIEHUBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIIUPOBAHHBIM YYaCTHUKAMU B3aUMOCHCTBUSI.

NPEAMETHBIE PE3YJIbTATbBI

K xonny 10 kj1acca o6yuaromuiics HayanuTCs:

® CBOOOJHO OMNEpPUPOBATh OCHOBHBIMU IOHATHUSMHU CTEPEOMETPUHU IPU PEIIEHUM 33had U
IPOBEICHUN MaTEMATHIECKUX PACCYKICHHIA;

® TIPUMEHSTH AaKCHOMBI CTEPEOMETPUH M CIEJCTBHS U3 HUX MPU PEUICHUU T€OMETPUIECKUX
3ajay;

e KiaccupUIMPOBATH B3aUMHOE PACIONIOKEHUE MPSAMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO ONEpPUPOBATHh MOHSATHSIMH, CBS3aHHBIMHA C YIJIAaMH B IPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U IJIOCKOCTHIO;

®  CcBOOOJHO OIEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJTHO pAacIO3HAaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (IIpHU3Ma, MHpaMUa,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo);

e  KiaccupUIMPOBATH MHOTOTPAHHUKHU, BBIOMpAsi OCHOBAaHUS JUIs KilaccuuKanuy;

® CBOOOJHO OMNEpUPOBaTH MOHATHUAMHU, CBS3aHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

®  BLHINOJHATH MapajljleNIbHOE, IIEHTPaIbHOE M OPTOTOHAJIBHOE MPOEKTUPOBaHUE (QUTYp Ha
IUIOCKOCTB, BBIIOJIHATH N300paXkeHHUs (PUryp Ha MIOCKOCTH;

® CTPOUTh CEYEHHMs] MHOTOTPAHHUKOB PA3JIMYHBIMH METO/IaMH, BBIIOJHATH (BBIHOCHBIE)
IUIOCKHUE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD: BUJI CBEPXY, COOKY, CHU3Y;

® BBHUNCIATH IUIOMIAJM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (NIpHU3Ma,  MHPaMHJA),
reOMEeTPUYECKUX TeJl ¢ MPUMEHEHUEM (HopMy;

®  CcBOOOJHO ONEPUPOBATH MOHATUSAMH: CHMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh
CUMMETpPHH, IIEHTP, OCh U IIOCKOCTh CAMMETPHUH (DUTYPHI;

® CBOOOJHO OIEPHUPOBATH MOHSATHSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM W KOOpIWHATaM B
IPOCTPAHCTBE;
BBITIOJIHATH ICHCTBHS HAJl BEKTOPaMH;

® pemiaTh 3aJadd Ha JO0Ka3aTelbCTBO MAaTEMaTHUECKHMX OTHOIICHWH U HaXOXXICHHE
TEOMETPUYECKUX BEIIMYHH, TPUMEHSST U3BECTHBIE METOBI TP PEIICHUH MaTeMaTHIECKUX
3a]1a4 OBBIIIEHHOT'O M BHICOKOTO YPOBHSI CI0KHOCTH;

® [IPUMEHSATH MPOCTEHIINE IMPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI TIPH PEUICHUU CTEPEOMETPHUYECKUX 3a]1aY;

®  U3BJICKaTh, MPEOOPa3OBHIBATE U MHTEPIIPETUPOBATh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX

TCOMETPHUICCKUX (I)I/Il"yan, MNPEACTAaBJICHHYIO Ha YCPTCIKAX U PUCYHKAX;
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MIPUMEHSATH IOJTYYEHHbIE 3HAHUS HA MPAKTHUKE: CPABHUBATH U AHAJIU3UPOBATH PEAJIbHBIC
CUTYaIlH, IPUMEHATh U3YUCHHbIC TOHATHUS B MPOLECCE MOUCKA PEIICHUS] MaTeMaTHUYEeCKU
c(hOpMyIIMPOBAHHOHN TIPOOIEMBI, MOJICTUPOBAThH peaTbHbIC CUTYAIIUU HA S3bIKE TEOMETPHUH,
UCCJIEI0BATh IOCTPOEHHBIE MOJEIN C HCIHOJIb30BAHUEM TIE€OMETPUYECKUX IOHATHUH U
TEeopeM, amrmapara aiaredOpbl, pellaTh MpPaKTHUeCKHUe 3aJauyd, CBSI3aHHbIE C HAXO0XKJIEHUEM
r€OMETPUUYECKHUX BEJINYUH;

UMETh TMPEACTABICHUS 00 OCHOBHBIX 3Tarax Pa3BUTHS FEOMETPHHM KaK COCTAaBHON 4acTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.

K konny 11 Kj1acca obyqaromuiics HaydnuTCs:
CBOOOJTHO ONEpUPOBATh TMOHSATHSIMHU, CBA3aHHBIMH C LWIMHAPUYECKOH, KOHUYECKOH WU
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI MOTY4EHUS;
OIIEpPUPOBATH NOHATHAMM, CBSI3aHHBIMU C TEJIAMU BPAILEHUS: [IWJIUHIPOM, KOHYCOM, chepoil
U [LIapOM;
pacro3HaBaTh TeJla BpalleHUs (UWIMHID, KOHYC, cdepa W Imap) U OOBSICHITH CIOCOOBI
MIOJTy4YEHUS TeJl BPAIICHUS;
KJIaccu(puIUpoBaTh B3aUMHOE PACIOI0KEHHUE CPephl U MIIOCKOCTH;
BBIYUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U TeJl BpallleHUs, 00bEMBI U IJIOIIAIH
MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BPAIICHUS, TE€OMETPUYECKUX TeNl C MPUMEHEHUEM
(opmyu;
CBOOOJTHO ONEpPHPOBATh MOHATUSAMH, CBA3aHHBIMH C KOMOMHALMSAMHU TeJ BpAIIEHUS U
MHOTI'OI'PaHHMKOB: MHOTOTPaHHUK, BIUCAHHBIN B chepy U OIUCaHHBIN 0KoJo cepsl, chepa,
BITMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILICHHS;
BBIYUCIISITH COOTHOIICHHS MEXTY TUIOIIAISIMHA TOBEPXHOCTEH M 00bEMaMU TIOJJOOHBIX TEIT;
n300pakaTh U3ydaeMble (UTYpHI, BBIIOJIHATH (BBIHOCHBIE) IIOCKUE YEPTEXHU U3 PUCYHKOB
HPOCTHIX 00BEMHBIX (UTYpP: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUs TEJ BpallleHHS,;
U3BJICKaTh, WHTEPIPETHPOBATH W TPEOOPa3OBBIBATE WHPOPMALHUIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECKUX (PUTYpax, MPeaCTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;
CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;
BBITOJIHATH ONEPAIMK Ha/l BEKTOPaMH;
3aJ1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT;
pemaTh reOMeTpUYECKHe 3aJ]aui Ha BBIUYMCIIEHUE YIIIOB MEXKIY NPSIMBIMHA U TUIOCKOCTSIMH,
BBIYUCIICHHE PACCTOSIHUH OT TOYKU JIO0 IUIOCKOCTH, B II€JIOM, Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/Ia MPH PEIICHHH;
CBOOOJTHO OIEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C JIBM)KEHHEM B TPOCTPAHCTBE, 3HATH
CBOMCTBA JBIKCHHIA,
BBITOJIHATH N300pa’keHHsI MHOIOTPaHHUKOB U TEJ BPAIlEHUs NIPU MapauieIbHOM IepeHoce,
LEHTPAJIbHOW CHUMMETpPHUH, 3€pKaJbHOH CHMMETPHHM, NpPU IOBOPOTE BOKPYr MPsIMOH,
npeoOpa3oBaHmsl OI00MS;
CTPOHTH CEYCHHS] MHOTOTPAaHHUKOB M TeJl BPAICHHs: CEUCHHS IMIMHIpA (MapauieIbHO |
NEepIEHIUKYIISIPHO OCH), CEYeHHUsI KOHYca (MapauleIbHble OCHOBAHUIO U MPOXOASIIHE Yepes3
BEpIINHY), CeUEHHs 11apa;
UCTIONIB30BaTh METONBI TTOCTPOSHHSI CEYEeHWI: METONl CIIeJ0B, METOJl BHYTPEHHETO
MPOEKTHUPOBAHUS, METO]T TIEPEHOCA CEKYIIEH IIIOCKOCTH;

JAOKa3bIBaTh I'COMCTPUUCCKUC YTBCPIKACHUS,
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OPUMEHATh TEOMETpUYEeCKHe (aKThl JUIs  pEIIeHUS  CTEPEOMETPUYECKHX  3ajad,
npeamnojgaratromux HECKOJbKO HIaroB peiCHus, €CJIM yCJIOBUA NPUMCHCHHA 3alaHbl B SIBHOH
U HesiBHOU (hopwme;

pemiath 3ajJa4d  HA JI0KAa3aTeJIbCTBO MATEMAaTHYECKUX OTHONICHWH W HaXOXKICHUE
TCOMETPUYCCKUX BEITMYWH;

HNPUMEHATEL IIPOrPaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHUKAIMOHHBIE CHUCTEMBI IIpH
pEIICHUN CTEPEOMETPUICCKIX 33]1aY;

NPUMEHSATh MOJYYCHHBIC 3HAHUS Ha MPAKTHKE: CPABHUBAThH, aHAIM3UPOBATh U OLICHUBATH
peajbHbIE CHUTYyallud, NMPUMEHSATh H3YYCHHBIC TOHSATHUS, TEOPEMBI, CBOWCTBAa B TpOIECCE
MIOWCKA PELICHHS MaTeMaTHYecKd C(OpMyIHpOBaHHONW NpPOOIEMbl, MOJECIUPOBATH
peasibHbIC CHUTYyalldd Ha S3bIKE TEOMETPUHU, HCCIIEIOBaTh IMOCTPOCHHBIE MOJETH C
UCITIOJIb30BAHUEM T'€OMETPUYECKUX IOHATUH M TEOpeM, armapara aiureOpbl, pemarb
NPaKTUYECKHE 3a/laud, CBSI3aHHBIE C HAXOXKICHHEM TI'€OMETPUYECKUX BEINYHMH;, HMETh
MMpCaACTaBJICHUA 06 OCHOBHBIX J3Tallax pasBUTHUA TCOMCTPUHU KaK COCTAaBHOM 4YacTH
byHIameHTa pa3BUTUA TEXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsnuecTBo 4yacoB DJIeKTPOHHbIE
Ne HanMeHoBanue pa3/ieioB M TeM (undposrie)
/ pasi KoHnTpoJbHbIE IIpakTuyeckue
n/m NpPOrpamMMblI Bcero oOpa3oBaTe/IbHbIE
padoThbI padoThl
pecypchbl
1 BBenenue B ctepeoMeTputo 23 1
http://school-
5 B3auMHOE PacrosioKeHue NpsMbIX B 6 1 collection.edu.ru/colle
POCTPaHCTBE ction/
3 [MapamienbHOCTh MPSIMBIX | TNIOCKOCTEH B 3
IPOCTPaHCTBE
http://school-
4 [MeprieH AMKYIIIPHOCTD MPSIMBIX o5 collection.edu.ru/colle
TUTOCKOCTEH B ITPOCTPAHCTBE ction/
S) VYTiibl 1 paccTosTHUS 16 1
http://school-
collection.edu.ru/colle
6 MHororpaHHUKH 7 1 :
ction/
7 BexTops!l B IpocTpaHcTBE 12
g [ToBTOpEeHUE, 0000IIECHNE U CHCTEMATH3AIINS 5 9
3HaHUHN
OO11ee KOIMYECTBO YaCcOB IO MPOrpaMMe 102 6 0
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11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne i/ P Konrpoasubie | Ilpakruueckue (1ubp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
http://school-
collection.edu.ru/collecti
1 AHaMTHYECKass T€OMETPHS 15 1 on/
5 IToBTOpEeHME, 0000IIEHNE 1 15 1
crcTeMaTH3aIus 3HAHUM
http://school-
collection.edu.ru/collecti
3 OOBEM MHOTOTpaHHUKA 17 1 on/
4 Tena BpaieHus 24 1
http://school-
5 [Tnomamy moBepXHOCTH U 00BEMBI 9 1 collection.edu.ru/collecti
KPYIJIBIX TEJ on/
6 JIBroKeHus 5 1
7 [ToBTOpeHUEe, 06001IeHNE 1 17 5
CUCTEeMaTH3aIusl 3HAaHUH
102 8 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Maremaruka. ['eomerpus. 10 kinacc. YueOHHUK. YTIyOJeHHBIN ypOBEHD - Mep3sik,
[TonsixkoB, Homuposckuid.,2023

2. T'eomerpus, 10-11 xmaccel, bazoBbiit u yriny6nénnsiii yposau, Atanacss JI.C., Byry3os
B.®., Kagomier C.b., 2019

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

I'eomerpus. 10 kiracc. Meroaudeckoe rmocodue. YrinyOneHHbIl ypoBeHb - bynko E.B.,
Mepznsak A.l'. u 1p.,2019

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

Enunas xomnekuus LHudpossix ObpazoBatenbubix Pecypcon



MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMmma ydae0HOT0 Kypca «BeposiTHOCTh U CTATUCTHKA) 0a30BOTO YPOBHS ISt
obyuaromuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe denepanbHOTO TrOCYIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHIApPTa CpeaHero ooémero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, NPEABSBISIEMBIX K MaTEMaTHYeCKOMY OOpa30BaHHIO, W TPAJAULIUN
poccuiickoro oOpa3oBanusi. Peanmmzaiusi mporpaMmbl 00eCHeUnMBaeT OBJIAJCHUE KITIOUEBBIMU
KOMIETEHIUSIMH, COCTaBJISIONIMMHI OCHOBY JJII CAMOPA3BUTHUSL U HENPEPHIBHOTO 00pa3oBaHUS,
LEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO M IO3HABATEIBHOTO PA3BUTHUSI JIMYHOCTU
o0yyJarouuxcs.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

VYuebHblil Kypc «BeposTHOCTb U CTaTHCTHKa» 0a30BOr0 YPOBHS SABISETCS MPOJOJIKEHUEM
U Ppa3BUTHUEM OJHOMMEHHOIO y4yeOHOro Kypca 0a30BOro ypoBHs OCHOBHOHM Imikousibl. Kypc
npeaHa3HayeH s (OPMHUPOBAHUS Y OOYYAIOIIUXCSI CTATUCTUYECKON KYJIbTYPHl U MMOHMMAaHUS
POJM TEOPUH BEPOSTHOCTEH KaK MaTEeMaTHYECKOTO WHCTPYMEHTA Il M3YyYCHHS CIIydailHBIX
coObITHH, BenMuuH W mpoueccoB. llpu wu3ydeHunm Kypca oOoramarTcs NpeAcTaBICHUsA
y4alluxcsi 0 METO/IaX UCCIEe0BaHUs U3MEHUMBOIO MHpa, Pa3BUBAETCS TIOHUMAaHUE 3HAYMMOCTHU
U OOLTHOCTH MAaTeMaTHYECKHUX METOAOB IO3HAHHS KaK HEOTHEMJIEMOH 4YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUSI.

Copnepxkanue Kypca HalpaBiIeHO Ha 3aKpelieHWe 3HAHUM, MOJyYEHHBIX MPHU U3YYEHUHU
Kypca OCHOBHOW IIKOJBI M Ha pa3BUTHE INPEACTaBICHUH O CIy4alHbIX BEJIMYHMHAX U
B3aMMOCBSI35IX MEXJIy HUMH Ha BaXHBIX IPHUMEPAxX, CIOKETHl KOTOPBIX MOYEPIHYTH M3
OKPY’KaIOMIEro MHUpa.

B cooTBeTcTBMM C yKa3aHHBIMM IIEJIIMH B CTPYKType yueOHOro kKypca «BeposTHOCTb U
CTaTUCTHKA» CpeIHEeH IIKoJbl Ha 0a30BOM YpPOBHE BBIJENEHBI CIEIYIOIUE OCHOBHbBIE
cozepkarenbHble TUHUM: «CiaydaiiHble COOBITHS M BEpOATHOCTH», «CllydaliHble BEJIUYUHBI U
3aKOH OOJIBIINX YHCEI.

BaxHylo uacTb Kypca 3aHMMaeT MH3Y4Y€HHE TEOMETPUYECKOr0 U OMHOMHMAIBHOIO
pacripesieieHuii UM 3HAaKOMCTBO C HUX HENPEephIBHBIMU AaHAJIOraMH — II0Ka3aTelIbHbIM U
HOPMAaJIbHBIM pacTpeaeTICHUSIMU.

Conepxanne ymHUM «CrydaifHble COOBITHSI W BEPOSTHOCTH» CIYXHT OCHOBOHM st
(dopMHpOBaHUS NpPEJCTABICHUNH O paclpelielIeHud BEpOSTHOCTEH MEXIy 3HAaYeHUSIMHU
CJIlydaliHBIX BEJIMYMH, a TAK)Ke 3Ta JIMHUS HeoO0XouMa Kak 0a3a JJIs 3ydeHUs 3aKoHa OOJIBIINX
gyriced — (pyHIaMEHTATBHOTO 3aKOHA, JEHCTBYIONIETO B TPUPOAE M OOIIECTBE W HMMEIOIIETO
MaTematuueckyro  ¢opmanuzanuto. Cam  3akOH  OOJNBIIMX  4YWCeN  Mpeayiaraercs B
03HAaKOMUTENBHON (pOpMe ¢ MUHUMAJIbHBIM HUCIOIb30BAHUEM MAaTEMATHYECKOTO (popMaIn3ma.

Tembl, CBsI3aHHBIE C HEMPEPHIBHBIMU CITY4ailHBIMU BEJTMUYMHAMMU, aKIIEHTUPYIOT BHUMaHUE
MIKOJHHUKOB HA OMUCAHWW M WM3YYCHUW CIyYalHBIX SIBICHUH C TIOMOIIBIO HETPEPBIBHBIX
¢ynknuii. OCHOBHOE BHUMAHHUE YIEISIETCS MOKA3aTeIbHOMY U HOPMAJIBHOMY pacIpeleIeHUsM,
OpU O3TOM MpEAIojaraercs O3HAKOMHUTEIbHOE M3y4YeHHE MaTepuana 0e3 J10Ka3aTesIbCTB
IpUMEHSeMbIX (PaKTOB.
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MECTO KYPCA B YYEBHOM IIVIAHE

Ha usyuenue kypca «BepoATHOCTh U CTaTUCTUKA» Ha 0a30BOM ypOBHE OTBOAMUTCS | yac B
HEJIEII0 B TEUEHHE KaXKI0ro roja o0y4deHus, Bcero 68 yueOHbIX 4acoB.

COIAEPKAHUE YYEBHOI'O KYPCA

10 KITACC

[IpencraBiaeHne AaHHBIX C MoMouIbio Tabuui U auarpamm. CpenHee apu(pMETHUYECKOE,
MenuaHa, HauOosblllee M HaMMEHbIIEe 3HAYeHMs, pa3Max, [JUCIepCHs M CTaHAapTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnyyaliHple SKCTIEPUMEHTBI (OMBITHI) M CIIyYailHbIE COOBITHS. DJIEMEHTAPHBIC COOBITHS
(ucxozpl). BeposiTHOCTD ciy4aifHOTO COOBITHS. BIHM30CTh 4acTOTBI M BEPOSITHOCTH COOBITHH.
CrnyvaiiHbIe OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH. BeposTHOCTH cOOBITHI
B OIIBITAaX C PABHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMH COOBITUSMHU.

Omnepanuu Haj COOBITHAMHU: INepecedeHue, 0ObeIUHEHNE, POTUBOIOIOXKHbBIE COOBITHS.
Huarpammsl Ditniepa. @opmyiia cI0KeHUsI BEPOATHOCTEH.

VYcnoBHas BEPOATHOCTb. Y MHOKEHUE BEPOSTHOCTEN. [IepeBO CllydaliHOrO 3KCIIEpUMEHTA.
®dopmyiia noiaHo# BeposaTHOocTU. HezaBucumbie cOOBITHSL.

Kombunartopaoe npasmino ymHokeHUs. [lepectaHoBKH U ¢akTopuan. Yucmo codeTaHHi.
Tpeyronsauk [Tackans. @opmymna 6maoma HeroToHa.

bunapHblii ciydaliHbIi ONBIT (MCIIBITAHKE), YCIIEX U HeyAada. He3aBucuMble UCIIBITAHUS.
Cepusi HE3aBUCHUMBIX HCHBITAaHUNH A0 nepBoro ycmnexa. Cepusi HE3aBUCHUMBIX HCIBITAHUI
bepnymn.

Cnyuaiinas BenuunHa. PacrnpeneneHue BeposTHOCTeH. JluarpaMma pacnpeleseHHUs.
[Tpumeps! pactipesieneHuii, B TOM 4HCie, TeOMETPHUECKOe U OMHOMHUAIBHOE.

11 KIIACC

UucnoBple  XapaKTEPUCTUKU  CIIyYaWHBIX BEIMYMH: MATEMAaTHYECKOE OXHUIAHUE,
JIACTIEPCUS U CTAaHIAPTHOE OTKIIOHEHUE. [IpruMepsl MpUMEHEHUT MATEMAaTUYECKOTO OKUIAHUs, B
TOM 4YHCIIe B 3ajJayaX U3 TOBCEIHEBHOM »U3HU. MaremaTHdecKoe OXHUJaHue OWHapHOU
CIy4YallHOM  BEJIMYMHBI. MaremMaTH4ecKoe OXUIAHUE CYMMBI  CIIy4allHBIX  BEJIMYMH.
Marematuueckoe 0XKHIaHUE U TUCIIEPCUsI TEOMETPUUYECKOTO U OMHOMHUAIBHOTO paCIpeeICHUM.

3aKoH OOJIBIIMX YHCENI W €r0 POoJib B HayKe, MpUpojie U obriecTBe. BEIOOpOUHBI METO
HUCCIIENOBAHUN.

IIprmepsl HENPEPBIBHBIX CIIYYaWHBIX BENUYUH. [IOHATHE O IJIOTHOCTH pacCHpeleCHUs.
3ajmauu, TOPUBOASAIIME K HOpMalbHOMY pacmnpeaeineHuto. [loHstue o HoOpMaabHOM
pacrpeIeneHuH.
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IINTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE PpEe3yNbTaThl OCBOCHHS MpOrpamMmbl yuyeOHOro mnpenmera «MaTemaTHKa
XapaKTEepU3YHTCSA:

I'paxxnanckoe BocnuTanue:

c(OPMHPOBAHHOCTBIO TPAXKAAHCKOW TIMO3UIMM OOydYaromlerocs Kak akTHBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOr0 OOIIEeCTBA, MPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3UYHBIX CTPYKTYp, SBICHHUI, MpoOIeayp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCICTBOBATh C COLUAIBHBIMU HHCTUTYTAMU B
COOTBETCTBUH C UX (QYHKIMAMU M Ha3HAUECHUEM.

IlarpuoTHyeckoe BocIMTaHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON IPa)KTAHCKOW MIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
U HACTOALIEMY pPOCCUUCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIYXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoaa; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO MOBEACHUS, CBA3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOHYUBOTO OYyIYIIEroO.

JcTeTHYecKoe BOCIIUTAHHUe:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUIeHUH, pPacCyXIeHUlH; BOCIPUMMYHMBOCTHIO K
MaTEMaTHYECKUM acCIEKTaM Pa3JInYHbIX BUAOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 370POBBIO
(310poBO€e mMHTaHUe, cOATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXa, PeryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JEATEITBbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LEHHOCTH TPYAOIIOOUS; MHTEPECOM K pa3IHMYHbIM
chepam npodhecCHOHATBHOM AESITEeNbHOCTH, CBSI3aHHBIM C MaTE€MaTHKON W €€ MpPUIIOKEHUSIMU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyaylieil mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIE IUJIaHbl, TOTOBHOCTbIO M CIOCOOHOCTBIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM0o00pa30BaHUIO Ha MPOTSIKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY Y4YacTHIO B
pELIEHNN IPAKTUYECKUX 3a/1a4 MaTEMAaTHYECKOW HAITPaBIEHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBHIO 3KOJOTUYECKOW KYNIbTYpbl, NMOHUMAHHEM BIJIUSHUS COLMAIBHO-
HDKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHHUE IMPUPOJHOM U COLMAIBHOW Cpeabl, OCO3HAaHUEM
r7100aNbHOTO  XapakTepa OKOJOTMYECKHMX IpoOJieM; OpHEeHTaluel Ha  NpUMEHEHHUe
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MaTeMaTUYeCKUX 3HAHUN Uil pelieHusl 3a7iad B 00JIacTU OKpYXKalouleil cpespl, MIaHUpOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJI1 OKPYKAIOIIEH CPEJIbI.

LleHHOCTH HAYYHOT0 MO3HAHUA:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOIIECTBEHHOH MPAKTUKHU, TOHHMMaHUEM MAaTeMaTUYeCKOM HayKH KakK cgepbl
YeJI0BEUYECKON JESTEIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH I Pa3BUTHUS LUBUIM3ALUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTUKU M MaTeMaTU4eCKOW KyJIbTYpPOH KaK CpEACTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh IPOEKTHYHO U HCCIENOBATEIBCKYIO JI€ATEIbHOCTh
WHJUBUIyaJIbHO U B PYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

MertarnpeMeTHbIe pe3yabTaThl OCBOCHUS POrPaMMBbI yueOHOTO mpeaMeTa «MareMaTHKay
XapakTepU3yIOTCd  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCEUaMl,
VHUBEPCAILHBIMU —~ KOMMYHUKAMMUBHBIMU — OeliCEUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
oelicmeusmu.

1) Vhusepcanvhvle noznasamenshsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 0byyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUS:

® BBLIIBIATH U XapaKTEPHU30BaTh CYNIECTBEHHBIC NMPU3HAKA MATEMaTHYECKHX OOBEKTOB,
MOHSATHI, OTHOLICHUH MEXIy MOHATUSAMH; (HOPMYIHPOBATH OIMpPECIICHUS MOHATHH;
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS JIJIsl 00001IeHus
U CpaBHEHUs, KPUTEPUHU TIPOBOJAUMOTO aHAIN3a;

® BOCHPHUHUMATh, (POPMYIHPOBATH M MPEOOPA3OBBIBATH CYKACHHUS: yTBEPIUTEIbHBIC H
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIC U 00INNE; YCIOBHBIC;

® BBIABIATH MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M TPOTHBOPEYHs B (pakTax,
JTAHHBIX, HAOMIONEHMSIX W YTBEPXKACHUAX; MpensaraTb KPUTEpUU JJs BBISABICHHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JienaTh BBIBOJBI C MCIOJIH30BAHUEM 3aKOHOB JIOTWKH, JIEAYKTHBHBIX U WHIYKTHBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

® [IPOBOJMTH CAMOCTOATENBHO J0KA3aTEeIbCTBA MATEMaTUYECKUX YTBEPXKICHUH (TIpsiMble
U OT TMPOTUBHOIO), BBICTpAUBaTh apPryMEHTAllUl0, MPUBOAUTH TNPUMEPHl U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIBI;

e BbpIOMpaTh crnoco0 pemieHus: y4yeOHOM 3agaud (CpaBHMBAThb HECKOJIbKO BapHUaHTOB
peleHus, BEIOUpaTh Hanbosee NOIXOAAINHA ¢ YIETOM CaMOCTOSITEIbHO BBIJEIEHHBIX
KPUTEPHEB).

Ba3oBble ncciaenoBaTebcKue AeiicTBU:

® JCIIONIB30BaTh  BOMPOCHI  KaK  HMCCIENOBATENbCKHA  MHCTPYMEHT  ITO3HAHHMS,
(dopMynHpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTHUBOPEYHE, MPOOIeMy, YCTaHABIUBATD
UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATH CBOIO IO3UIIMIO,
MHEHHE;

® TIPOBOJWTH CaMOCTOSTEIBHO CIUIAHUPOBAHHBIM OKCIIEPUMEHT, HCCIEIOBAaHHE 10
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro oObeKTa, sBIEHHs, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMU, IBICHUSMHU, POLIECCAMU;
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® CaMOCTOSTENbHO  (OPMYNIHpPOBAaTh OOOOIIEHWs] W  BBIBOABI IO  pE3yibTaTam
NPOBEAEHHOTO HAOIIOJCHNS, UCCIIEAOBAaHUS, OLEHUBATh JTIOCTOBEPHOCTh MOJTYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;
® [IPOTrHO3MPOBATH BO3MOXHOE Pa3BUTHUE MPOLECCA, @ TAKKE BBIABUIaTh MPEANIOIOKEHUS
0 €ro pa3BUTUU B HOBBIX yCIIOBHSX.

Pabora ¢ unopmanmeii:

® BBIABIATH JePUIHUTH MHGOPMAIMH, JAHHBIX, HEOOXOIMMBIX Ui OTBETA HAa BOIPOC U
JUIs PEeLIeHUs 3aiau;

® BpIOMpaTh UHGOPMALMIO U3 MCTOUYHUKOB pPA3JIMYHBIX THUIIOB, AHAJIU3UPOBATh,
CHCTEMaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

® CTPYKTypupoBaTb HH(MOpMALMIO, MPEACTaBIATh €€ B  pa3dUuHbIX  (Qopmax,
WITIOCTPUPOBATh IpaUuecKy;

® OlEHMBATh HAAEKHOCTh HH(OOPMAIMM MO CAMOCTOATENBHO C(HOPMYITUPOBAHHBIM
KPUTEPHSIM.

2) Vuueepcanvivie KOMMYHUKamMuUHble Oeiicmeust, 06ecnedusaiom chopmuposanHocno
COYUATILHBIX HABLIKOG 00YUAIOUWUXC.

Oo0menne:

® BOCIPHUHUMATHh U (POPMYJIHUPOBATH CY)KACHUS B COOTBETCTBHH C YCIOBHSIMH U LEIISIMH
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIpAXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHMS 110 XOJy PELIeHMs 3a/1a4l, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

® B X07€ 00CYXJCHHS 3a/1aBaTh BOIIPOCHI 110 CYHIECTBY 00CYKIaeMON TEMBI, TPOOIEMBI,
pemraeMoil  3ajauM, BBICKa3bIBaThb MWJEHM, HAllEJCHHbIE HA IIOUCK pEIIeHUS;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JpPYrMX YYacTHUKOB JIMAJOra,
0oOHapy>KUBaTh Pa3IMUMe U CXOJCTBO TO3UINI; B KOPPEKTHOH opme PopMyInpoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

® [IpE/CTaBIATh PE3YNbTaThl PELICHUS 3a7aul, SKCIIEPUMEHTa, UCCIEeI0BaHMs, IPOEKTa;

CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEH ayAUTOPUH.
CoTpyaHunuecTBo:
® [IOHUMAaTh U HCHOJb30BATH MPEUMYIIECTBA KOMAHAHOM M MHIUBHUAYaJIbHONH pabOTHI
OpU pelIeHuH Y4YeOHbIX 3a/]ad, NPUHUMATh IeJb COBMECTHOM JEATEeNbHOCTH,
IUIAHUPOBAaTh OPraHM3allMI0 COBMECTHOM paboThl, pachpenenirtb BHAbI padoT,
JIOTOBapUBAaThCs, OOCYXJaTh TMpollecC U pe3ynbTar paboThl; 0000IaTh MHEHMUS
HECKOJIbKUX JIIOJIEH;

® Yy4acTBOBATbh B IPYNMOBBIX (popMax paboTsl (00CYXIeHHsI, 0OMEH MHEHHA, «MO3TOBbIE
IITYpPMBI» W WHBIE); BBINOJIHATH CBOK YacThb pPaOOTHI W KOOPAMHHPOBATH CBOU
JIEHCTBUS C IPYTUMU YWICHaMH KOMaH/Ibl; OIEHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHIA
IPOAYKT 10 KPUTEPUSIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

3) Yuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom popmuposanue Cmoico8bix
YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

COCTABJIATh IUIAH, aJITOPUTM pEIIEHHs 3a/lauyd, BBIOMpPATh CIOCOO peleHus ¢ y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pELIeHUH ¢ y4€TOM HOBOM MH(OPMALIUU.
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CaMOKOHTPOJIb:

® BIAJeTh HABBIKAMHU II03HABATENHHOW pEQICKCUU KaK OCO3HAHUS COBEPIIACMBIX
JNEUCTBUM M MBICTUTENBHBIX MPOLIECCOB, HX PE3yJbTAaTOB; BIAJETh CIOCOOaMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa peuieHUs MaTeMaTH4ecKOi
3a]a4u;

® [IPEABUIETH TPYAHOCTH, KOTOPBHIE MOI'YT BO3HUKHYTH IIpH PEIIEHUU 3a1a4d, BHOCUTH
KOPPCKTHUBBI B ACATCIIbBHOCTL HaA OCHOBC HOBBIX OGCTOSITGJIBCTB, JaHHBbIX, HElfIIIGHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBHUE pe3yJbTaTa IeJd U YCIOBUSAM, OOBICHITH MPUUHHBI
JOCTHIKCHUSA HWJIM HCAOCTUIKCHHUA PE3YJIbTATOB ACATCIBHOCTH, HAXOAUTb OIJ_II/I6Ky,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IHHPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

YuTaTh U CTPOUTH TAOJIUIBI U 1UATPAMMBI.

OnepupoBaTh MOHATUSMH: cpenHee apudmerHyeckoe, MenuaHa, HauOoJbIIee,
HavVMEHBbIIIEE 3HAaYCHHE, Pa3MaX MaCcCHUBA YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATHUAMH: CIy4alHbBIM SKCIIEPUMEHT (OMBIT) M Cly4ailHOe COOBITHE,
3JIEMEHTApHOE COOBITHE (JIEMEHTAPHBIN MCXO0J1) CIYy4alHOTO OIBITA; HAXOJIUTh BEPOSTHOCTU B
OTBITaX C PABHOBO3MOXKHBIMH CIIyYailHBIMH COOBITHUSIMHU, HaXOAWUTh M CPAaBHUBATH BEPOATHOCTHU
COOBITU B U3YYEHHBIX CIy4YailHBIX 3KCIIEpUMEHTAaX.

Haxonute u ¢opmMynupoBaTh COOBITHS: NepeceueHre U 00bEIUHEHUE JaHHBIX COOBITHIH,
coObITHE, MPOTHUBOMOJIOKHOE JAHHOMY COOBITHIO; TOJb30BAaThCS JUarpaMmamu Oiiepa U
(bopMyJII0ii CI105KEHUS BEPOATHOCTEN MIPU PEIICHUH 3a/1au.

OnepupoBaTh NOHSTHUSMU: YCIOBHAsE BEPOATHOCTb, HE3aBUCUMBIE COOBITHS; HAXOAWUTh
BEPOSITHOCTH C ITIOMOILIBIO IIPaBUjIa YMHOXEHUS, C TIOMOIIBIO I€pEBA CIIy4alHOIO OIBITA.

[TpuMeHsATH KOMOMHATOPHOE NMPABUIIO YMHOXKEHUS TPU PEIICHUH 3a/1ay.

OnepupoBaTh MOHATUSIMHU: HCIBITAHUE, HE3aBUCHMBIE HCIBITaHUS, CEPUSl HCIBITAHWUM,
yclex W HeyJayda; HaXOJUTh BEPOSTHOCTU COOBITMM B CEpUM HE3aBUCUMBIX HUCIBITAHUN 0
NEPBOTO yclexa; HaXOAUTh BEPOSITHOCTH COOBITUI B cepuu HcTbITaHui bepHysmu.

OnepupoBaTb MNOHATHAMM: CilydaiiHass BEIUYMHA, PpACHpPEIECICHUE BEPOSTHOCTEH,
JuarpamMma pacipeencHus.

11 KJIACC

CpaBHUBaTh BEpOSTHOCTU 3HAYEHUH CIIydallHOM BETMYMHBI 10 PACHPENCICHHUIO WU C
MTOMOIIBIO AUArpaMM.

OnepupoBaTb NOHATHEM MaTEMAaTUYECKOTO OKHUJAHUS; IPUBOAUTH IPUMEPHI, Kak
IIPUMEHSAETCS MAaTEMAaTHUYECKOE OXHUIAHUE CIIy4alHOW BEJIMYMHBI HAaXOAUTh MaTEMaTU4YECKOe
OKHJaHUE 110 JAHHOMY PACIIPENEICHUIO.

Hmets mpencraBieHue o 3aK0He OOJIBIINX YUCE].

HNmeTts MMpEaACTaBICHHUE O HOPpMaJIbHOM PACIIPEACICHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPOrpamMMbl

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

HpeIlCTaBJ'IeHI/Ie JaHHBIX U OIIKMCAaTCJIbHAasA
CTaTUCTHKA

CrnyyaiiHble ONBITHI U CiTy4yaiiHble COOBITHS,
OTIBITHI C PABHOBO3MOXKHBIMU
3JIEMEHTapHBIMU UCXOAAMU

Onepanuu HaJ COOBITHUSME, CIIOKEHUE
BEPOSATHOCTEU

VYciioBHasI BEPOSATHOCTD, JEPEBO
CJIy4aifHOTO OIbITa, PopMyIia MOTHON
BEPOSITHOCTH U HE3aBHCUMOCTB COOBITHIA

OneMeHTbl KOMOMHATOPUKH

CepI/II/I MOCJIEI0BATENbHBIX UCIIBITAHUI

Crnyvaiinbple BeIMYMHBI U PacIpe/ieNICHHs

I N|[O | Ol

O0001IeHne 1 cucTeMaTU3aINs 3HAHUI

O w|d

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ KonrpoJsbnsie | IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 MatemaTtuueckoe OXKHIaHue CIy4aiHON 4
BEJIMYHHBI
5 Jlucniepcus 1 cTaHJapTHOE OTKIOHEHHUE 4 1
CIIy4aiiHOM BEIMYMHBI
3 3aKoH OOJIBIINX YHCelT 3 1
4 HenpepbiBHbIE CiTydaliHbIE BEIIMYUHBI 5
(pactipenenenusi)
5 HopmansHoe pacnipenenenus 2 1
6 [ToBTOpenue, 0600IIEHNE U 19 5
CHUCTEMAaTH3alysl 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

. “Teopust BepostHocTedl u  craructuka” 10-11. VYuebuoe mocobue s
obmeoOpazoBaTenbHbIXx opranuzanuii. / Beiconkuit U.P. Amenxo M.B.u ap, - M:
[Ipoceemenue, 2022r

e MaremaTuyeckas BepTUKaidb. Teopusi BeposiTHOcTed u craructuka. 10-11 kmacc:
nocobwue st 00meoOpa3oBaTenbHbIX opranu3anuil/ Makapos A.A., Amenko U. B. u ap.
- M: IIpocsemenue, 2020

e Tropun IO.H., MakapoB A.A., Amenko MN.B. u np. “Teopus BeposTHOCTENH U
craTuctuka’: Metoanyeckoe nocodue ais yunrtess. - M: [Ipocsemenue, 2020r

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

(denepanbHbI HHCTUTYT Nefarornyeckux usmepenuit (fipi.ru);

VYuu. Py (uchi.ru)
Sxnacc (yaklass.ru)

Enunas xoyutekuus mudpoBbix oOpa3oBaresbHbIX pecypcoB school-collection.edu.ru

MarepuajibHO — TEXHHYECKOe o0ecniedeHne 00pa30BaTe/NILHOTO MpoLecca

KOMIIBIOTEP

IIPOEKTOP
MHTEpAaKTUBHAsI IOCKa
MIPUHTEP

CKaHep
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OcHOBHbBbIE BU/IbI 1€ITE€JILHOCTH YUuTesd ¢ y4€ToM nNporpaMmbl BOCIIMTAHUSA

Bocnuranue uHTEpeca K YYEHHIO, K IpOLECCY IMO3HaHUS (CHOCOOBI CO3JaHUS U
NOJJEpKAaHUS MHTEpeca, aKTUBU3AL[UH 103HABATEIIbHON JAESITEIbHOCTU YYaIlUXCs).
Bocnuranue co3HaTeabHON IUCHMIIMHBI (YMEHUE YUUTENS 0Ka3aTh BaXKHOCTh y4eOHO-
MIO3HABATEBHOM JIESITEIBbHOCTH, Y4€OHON U TPYAOBOM TUCIUILIMHEI).

@opmMupoBaHUE YMEHMHM M HABBIKOB OpraHU3allMM y4YalllUMHCS CBOEU IEATEIBHOCTH
(opranuM3anus — CaMOCTOSTENILHOW  paOOThl  y4yalIMXCs, COONIOJIEHHE  TEXHUKHU
0€30I1aCHOCTM M TUTMEHUYECKHUX IPaBUJ, CBS3aHHBIX C OCAHKOM M OpraHu3aluei
pabouero mMecra)

Bocnuranue KyabTypbl OOIIeHMs (OopraHu3ainus oOLIeHHs Ha ypoke, (OpMHpPOBAHHUS
YUUTEJIEM YMEHUH CIylaTh, BICKAa3bIBATh U apIyMEHTUPOBATH CBOE MHEHUE).
dopMHUpOBaHUE U PAa3BUTHE OLIEHOYHBIX YMEHUH (KOMMEHTHPOBAHHE OLICHOK YYUTEIIEM,
00CYXJIEHHE OLCHOK C YYallMMHCS, KOJUIEKTUBHOE OLICHUBAHME, B3aUMOIIPOBEpKa U
OLIEHUBAHME JPYT IPYyra yyaluMucs).

Bocnutanue ryMaHHOCTH (XapakTep OTHOIIEHUH «yYHUTEIb — YUEHUK)», PETYJIUPOBAHUE
YUUTEIEM OTHOLICHUHN MEXIY yJaIlllUMUCS).

Peaﬂumuuﬂ eocnumamelibHo20 nomenuuana ypoka npeonwmzaem

YCTAHOBJICHHE JOBEPUTEIBHBIX OTHOMICHUH MEXAYy Y4YHTEIeM M €ro YyYeHUKaMH,
CIOCOOCTBYIONIMX TO3UTHUBHOMY BOCHIPHUATHIO YyYalllUMUCA TpPeOOBaHUNW U TPOCHO
yUuTeNs, TPUBJICUCHUIO HMX BHHMAHHS K 0OCyXJaeMoil Ha ypoke HHGOpMAaIHH,
AKTUBM3AIMH UX TTO3HABATEIbHOU JAESITENbHOCTH;

noOyX/IeHUE HIKOJBHUKOB COOJIIOJIaTh HA YpPOKE OOUICTIPHUHSTHIE HOPMBI ITOBEICHUS,
mpaBuiia OOMICHHSI €O CTapIIUMU (YyYUTENsIMHU) M CBEPCTHUKAMHU (IIKOJIbHUKAMHU),
NPUHIUIG Y9eOHOH TUCIUILIMHBI U CAMOOPTaHU3aIiH;

MPUBJICYCHHE BHUMAHUS IIKOJIBHUKOB K LIEHHOCTHOMY aCIEKTY HM3y4aeMbIX Ha ypOKax
SIBJICHUW, OpPraHM3alusi WX pPadOThl C TOIy4aeMOW Ha YpPOKE COLMAIBHO 3HAYMMOM
uHpopMaLreil — UHUIMMPOBAHUE €€ OOCY)KICHMs, BBICKAa3bIBAaHUs y4YalllUMHUCS CBOETO
MHEHHS TI0 €€ TOBOJTY, BHIPAOOTKH CBOETO K HEH OTHOIICHUS;

UCIOJIb30BAaHUE BOCHHUTATENIbHBIX BO3MOXKHOCTEH COJepKaHusl y4eOHOro ImpeaMmera
4yepe3 JAEMOHCTPAIMIO JIETSM IMPHUMEPOB OTBETCTBEHHOTO, TPAXKTAHCKOTO ITOBEICHUS,
IPOSIBJIIEHUS] YEJIOBEKOJIIOOUS M T0OPOCepAECUHOCTH, Yepe3 Moa00p COOTBETCTBYIOIIUX
TEKCTOB JUISl YTEHUS, 3a/1a4 JIUIs PEIICHHs, MPOOJIIEMHBIX CHTYallui Uit 0OCYKICHUS B
KJ1acce;

NpUMEHEHHE Ha YPOKe WHTEPAKTUBHBIX (POpPM pabOTHI ydaInuxcs;

MHTEJJIEKTYaTbHBIX UTP, CTUMYIUPYIONIUX TO3HABATEIHHYI0 MOTHBAIUIO IIKOJEHUKOB;
OpraHu3aIys JUCKYCCHUH, KOTOpPbIE NAIOT YYallMMCS BO3MOXKHOCTH MPHOOPECTH OIIBIT
BE€/ICHUSI KOHCTPYKTHUBHOI'O IMAJIOTa;

rpynmnoBoid paboTel WM paboTHl B MMapax, KOTOPHIE ydYaT MIKOJHHHUKOB KOMaHIHOM
paboTe 1 B3aMMOAEUCTBHIO C APYTUMH JETbMU;

BKITIOYCHHE B YPOK MTPOBBIX IMPOIEAYP, KOTOPhIE TOMOTAIOT MOJICPKATh MOTHBAIIUIO
JeTel K TOMyYeHUI0 3HAHUH, HATAKUBAHUIO TTO3UTHUBHBIX MEXIMYHOCTHBIX OTHOIICHUHN
B KJIacce, MOMOTAI0T YCTAaHOBIICHHUIO TOOPOKEIAaTEIbHON aTMOC(EPhI BO BpEeMs yPOKa;
opraHm3anus medcrBa MOTHBUPOBAHHBIX M OJPYAUPOBAHHBIX YUYaIUXCS HAJIl HUX
HEYCIICBAOIIUMHI OJHOKITACCHUKAMH, MAOMIETO IMKOJBHUKAM COIMAIbHO 3HAYAMBIN
OTBIT COTPYIHUYECTBA U B3aUMHOW MOMOIIIY;

WHUIIMUPOBAHUC U MTOAACPIKKA HCCIIeA0BAaTEIbCKOM NEATEIbHOCTH IIIKOJILHIUKOB B paMKax

pcam3aniui UM MHIUBUAYAJIbHBIX U T'PYIIIOBBIX UCCICAOBATCIILCKUX MPOCKTOB, YTO JaCT
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IIKOJIbHUKAM BO3MOYKHOCTb IPHOOPECTH HABBIK CAMOCTOSATEIBHOTO PEILICHHS TEOPETHUECKON
po0JIeMbl, HaBBIK TEHEPUPOBAHUS U O()OPMIICHUSI COOCTBEHHBIX UJICH, HABBIK YBAXKUTEIHLHOTO
OTHOILIEHHS K YYXXKUM UAEIM, 0(OPMIIEHHBIM B paboTax APYrux UCCIeI0BaTENeH, HaBBIK
yOJIMYHOTO - BBICTYIUICHHUS IIEpe]l ayIUTOPUEH, apryMEHTUPOBAHUS U OTCTAaUBAHUSI CBOEH
TOYKH 3pEHUs
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