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MOSICHUTEJIBHASA 3AIIUCKA
Pabouas mporpamma yueOHOro mpenmera «Martematuka. ba3oBblii ypoBEHb» INpe/CTaBlIeHA
TpeMs OTACTBbHBIMU MOAYJISIMU:
1) AunreOpa u Hauana MaTeMaTHYECKOTO aHAJIM3a
2) T'eomerpust
3) BeposTHOCTB M CTATHCTHKA
Pabouas nporpamma yuebHoro kypca «Matemaruka» 6a30BOro ypoBHs Juist oOydaromuxcs 10
—11 xyaccoB pazpaboTana Ha ocHOBe DenepaabHOro rocyJapcTBEHHOr0 00pa30BaTEIFHOIO CTaHAaPTa
cpenHero obmero o0pa3oBaHus, ¢ YI€TOM COBPEMEHHBIX MHPOBBIX TPEOOBAaHHM, MPEIbIBISIEMBIX K
MaTeMaTHYeCKOMY 00pa30BaHMIO, U TPAIUIMA POCCUHCKOTO 0Opa3oBaHus. Peannsanus nporpaMMel
o0ecrieurBaeT OBJIaICHHE KIFOUEBBIMUA KOMITETCHIIUSAMU, COCTABIISIOIIMMHI OCHOBY JUISI CAMOPA3BUTHSA
U HEMPEPHIBHOTO 00pa30BaHMs, IIEIOCTHOCTh OOLIEKYJIBTYPHOTO, JIMYHOCTHOTO M ITO3HABATEIHLHOTO
Pa3BUTHUS JTUYHOCTH O0YYAIOIIUXCSL.

KYPC «<AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaina MaTeMaTUYeCKOro aHAIN3ay SIBJISIETCS. OJJHUM M3 HanOoJIee 3HAYMMBbIX
B [IpOrpaMMe CTapIIel MKOJbI, TOCKOIbKY, C OJJHOM CTOPOHBI, OH 00ECIIEYNBAET HHCTPYMEHTAIBHYIO
0a3y 715 U3Y4YEeHHsI BCEX €CTECTBEHHO-HAYYHBIX KypCOB, @ C IPYTOi CTOPOHBI, (POPMHUPYET TIOTUYECKOE
1 aOCTPaKTHOE MBIIIIJICHUE YUAIIUXCSl HA YPOBHE, HEOOXOIMMOM JIJIsl OCBOEHHUS KypCOB HH(MOPMATHKH,
0OIIIeCTBO3HAHMS, UCTOPUU, CIOBECHOCTH. B pamMkax [aHHOTO Kypca ydalluecs OBJIAJIEBAOT
YHHUBEPCATbHBIM SI3BIKOM COBPEMEHHOH HayKu, KoTopas (QOpMyIUpYeT CBOM JOCTHXKEHUS B
MaTeMaTH4ecKoi dopme.

Kypc anre6psl u Hauan mMaTeMaTH4YeCKOTO aHalU3a 3aKJIaJIbIBa€T OCHOBY JIsi YCIEIIHOTO
OBJIQJICHUS 3aKOHaMH (DU3UKU, XUMUHU, OMOJIOTUU, TIOHUMAHUS OCHOBHBIX TEHJICHIIUA YKOHOMUKHU U
OOIIECTBEHHOM >KM3HH, MTO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX B IOBCEIHEBHOW >XU3HU. B TOXe Bpemsi OBlajeHue
a0CTpaKTHBIMH UM JIOTUYECKH CTPOTUMH MATEMAaTHYECKUMM KOHCTPYKIMSIMU pa3BUBAET yMEHHUE
HaxOJIUTh 3aKOHOMEPHOCTH, 00OOCHOBBIBATh UCTUHHOCTH YTBEP)KJICHHUSI, MCIIOIH30BaTh 0000IICHHE U
KOHKPETH3aIUI0, a0CTparupoBaHue U aHAJIOTHIO, JOPMUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIIICHHUE.
B xone u3ydeHus anreOpbl W Hayal MATEMAaTUYECKOTO aHAIM3a B CTApIICH IIKOJE ydalluecs
MOJTYy4alOT HOBBIM OMBIT PEMICHHUsS] TMPUKIATHBIX 3a7ad, CaMOCTOSITEJIBHOTO TOCTPOSHUS
MaTeMaTUYeCKUX MOJEIEeH pealbHBIX CHUTyallMd ¥ WHTEPIPETAIMHd TIOJYYCHHBIX PEIICHUH,
3HAKOMSATCA C MPUMEpPAMHU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U B UCKYCCTBE, C
BBIJAIOLMMHUCS MATEMATHYECKUMHU OTKPBITUSIMU U UX aBTOPaMH.

Kypc obnamaer 3HAUMTENbHBIM BOCIHMTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIM peain3yeTcs Kak
yepe3 yueOHbII MaTepual, CiocoOCTBYIONUH (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U Uepe3
cnenupuKy  y4yeOHOW  JeATENbHOCTH, TpeOYIoleH  CaMOCTOSTENBHOCTH,  aKKYpPaTHOCTH,
MPOJIOJKUTENIbHOM KOHIEHTPAI[M BHUMAHMS U OTBETCTBEHHOCTH 3a MOJYyUYE€HHBIN pe3yJbTar.

B ocHoBe Mmeromuku oOyueHUs anreOpe W HayalaM MaTEeMaTHYECKOTO aHalu3a JIeKUT
JeATEeTbHOCTHBIM MMPUHIIUATI 00yJIEHUSI.

CtpykTypa Kypca «Anrebpa ¥ Hadajga MAaTEeMaTHYECKOTO aHAIN3a» BKIIOYACT CIEAYIOIIHE
COJZIepKaTeIbHO-MEeTOANYeCKne JuHUU: «YUucna u  BeMUCICHUS», «DYyHKIUU U Trpaduim»,
«YpaBHEHUS U HEpABEHCTBay», «Havana mMaremMaTuyeckoro aHainusza», «MHOXKECTBA U JOruka». Bee



OCHOBHBIE COJEPKATEIbHO-METOINYECKHE JIMHUM U3y4aroTCsl Ha MPOTSHKEHUU JIBYX JIET 00y4YeHHs B
CTapuIel I1IKOJIE, ECTECTBEHHO JIOMOJHSASA APYT ApYyra U MOCTENEHHO HACHIAACh HOBBIMU TEMaMH U
pasnenamu. JlaHHBIN Kypc SIBISICTCS MHTErPAaTHBHBIM, MOCKOJIBKY OOBEIMHSET B cebe copepikaHue
HECKOJIbKUX MaTeMaTU4eCKUX JUCLMILUIMH: airedpa, TPUTOHOMETPHs, MaTeMaTHYECKUH aHaius,
Teopust MHOoxecTB M 1p. Ilo Mepe Toro kak yuwammuecs oOBIaieBalOT BcE Oojiee LIMPOKUM
MaTeMaTHYECKUM armapaTroM, y HUX MOCIEI0BATEIbHO (POPMUPYETCS U COBEPUICHCTBYETCS YMEHHE
CTPOUTh MaTEMAaTHUUYECKYI0 MOJEIb PEAIbHON CUTyalluu, IPUMEHSTh 3HAHUS, NIOJyYEHHBIE B Kypce
«Anrebpa 1 Hayajla MaTEMaTHYECKOI0 aHAJIN3a», AJIS PEILIEHUS] CAMOCTOATENIBHO C(HOPMYITMPOBAHHOM
MaTeMaTUYECKOH 3a7ja4u, a 3aTeM HHTEPIPETUPOBATh MIOJIyYEHHBIN PE3ysbTarT.

ConepxatenbHO-MeTOANYECKas JTUHUSA «YuClia ¥ BBIYMCICHUS» 3aBepuiacT (OPMHPOBAHUE
HABBIKOB HCIOJB30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO HauyaTO B OCHOBHOW mikose. B
cTapIiuel KoJjie 0co00e BHUMaHUE yAeIseTCss POPMUPOBAHUIO IIPOUHBIX BHIYHCIUTEIIBHBIX HABBIKOB,
BKJIFOYAIOIUX B ce€0sl MCHOJIb30BaHUE PA3IMUHBIX (JOPM 3amMcu JEHCTBUTENBHOTO 4MCia, YMEHHE
paMoHaIBHO BBHIIOIHATH ACHCTBHS C HUMHU, I€IaTh IPUKUAKY, OIICHUBATh pe3yibTar. O0ydarommecs
MOJTyYarOT HABBIKW MPHUOIMKEHHBIX BBIYMCICHUHN, BBITOJHEHHS ACUCTBUI C YNCIIaMH, 3alIMCAaHHBIMH
B CTaHJApTHOH (QopMe, HCIONb30BaHUS MAaTEeMAaTHYECKUX KOHCTAHT, OLICHWBAaHUS UHUCIIOBBIX
BBIPAYKECHHUIA.

JIunust «YpaBHEHUS U HEPABEHCTBA» PEAIU3YETCs Ha MPOTSKEHUU BCEro oOyueHus B crapiiueit
LIKOJIE, MTOCKOJIBKY B Ka)XJOM paszjiesieé MporpamMmbl MPEAYCMOTPEHO PELICHHE COOTBETCTBYIOLIUX
3agad. OOydvaroluecss OBJIAQJAEBAIOT PA3IUYHBIMU METOJAaMM pELICHUs LEJbIX, PalUOHAIbHBIX,
UppalMOHANIbHBIX, IOKA3aTelbHbIX, JIOTapU()MUUYECKUX M TPUTOHOMETPUYECKUX YPaBHEHUII,
HEPaBEHCTB W MX cucTeM. [lomydeHHbIE yMEHHUS HCIIONB3YIOTCS NpPU HMCCIENOBaHMU (YHKIUH C
MTOMOUIBIO TPOU3BOJHOM, PEUICHUH MPUKIAJHBIX 3a/a4 W 33/a4 Ha HAaXOXKJICHHE HauOONbIIUX U
HaUMEHbUIMX 3HadeHUH QyHKuuu. JlaHHas cojep)karenbHas JUHHUS BKJIIOYAaeT B ce0s Takxke
(opMHpOBaHKE YMEHUH BBINOJIHATH PAacYETHI 10 (hopMysiam, Mpeodpa3oBaHMs LIETbIX, pallMOHATIBHBIX,
MPPaLMOHATIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUH, a TAK)KE BBIPAKEHUH, COJIEPIKAIINX CTEIIEHU
n norapudmbl. bnaronaps u3ydeHuro anreOpanyeckoro MaTepuana MPOUCXOAUT JalibHeIIee
pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOI'O MBIIUICHUS Y4alluxcs, (HOPMUPYIOTCS HABBIKH
JeTyKTUBHBIX pacCyXJIeHH, paboThl ¢ CHMBOJIBHBIMU (hOpMaMHU, MPEeACTaBICHNUS 3aKOHOMEPHOCTEH
U 3aBUCUMOCTEN B BHJIE PAaBEHCTB U HEpaBEeHCTB. AnreOpa npeiaraeT 3p()eKTUBHbIE HHCTPYMEHTHI
JUIS pEUIeHHs] MPAKTUYECKUX W €CTeCTBEHHO-HAyYHbIX 3ajay, HarjisigHO JEMOHCTPUPYET CBOU
BO3MO>KHOCTH KakK sI3bIKa HAyKH.

ConepxatenbHo-MeToandeckas JUHUA «DyHKIMM W TpaguKH» TECHO IMeperuieTaeTcs ¢
JIPYTUMHU JIMHUSIMH Kypca, TOCKOJIBKY B KaKOM-TO CMbICJE 3a/1a€T MOCJeI0BaTEIbHOCTh U3yUCHHS
Matepuana. V3ydeHue cTeneHHOW, IMOKa3aTeIbHOW, JorapupMUyUecKoil UM TPUTOHOMETPUYECKUX
(GyHKIMH, UX CBOMCTB U IpaMKOB, UCIIOJIb30BaHUE (DYHKIUHN [T pEIIeHUs 3a1a4 U3 APYrHX Y4eOHbIX
IIPEIMETOB U PEAJIBHOM J)KM3HHU TECHO CBSI3aHO KaK C MATEMaTUYECKUM aHAJIN30M, TaK U C PELICHUEM
ypaBHeHUI U HepaBeHCTB. [Ipu sTom Oombiioe BHMMaHME yaensercs (HOPMHUPOBAHHIO YMEHHS
BbIpaXkaTh (OPMyJIaMU 3aBUCUMOCTU MEXAY Pa3IM4YHbIMH BEIMYMHAMU, HCCIEA0BATH MOJTYYEHHbIE
¢GbyHKIMH, CTPOUTh UX rpaduku. MaTepuan 3TOH cojep:KaTelbHON JIMHUM HalleJIeH Ha pa3BUTHE
YMEHUH U HaBBIKOB, TIO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEX/ly BETMUMHAMH B Pa3JInYHON opme:
AHATUTUYECKOW, Tpaduieckoil © cioBecHOW. FEro wu3ydeHwe CcrmocoOCTBYyeT Pa3BUTHIO
QITOPUTMHUYECKOTO MBIIUICHUSI, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKpPETH3alliu, HCIOJIb30BAHUIO
AHAJIOTUH.

CopepxarenpHass yuHUA «Hauana MareMaTH4ecKoro aHaiu3a» IO03BOJISIET CYLIECTBEHHO
paclIMpuTh KpPyr KaK MaTeMaTHYEeCKHX, TaK M NMPHUKIAJHBIX 3a]ad, JOCTYIHBIX OOy4aromumcs, y



KOTOPBIX TOSIBISIETCS BO3MOXHOCTh MCCIENI0BAaTh M CTPOUTHh Ipaduku (QyHKUIUN, OmpenensTh UX
HauOoNbIINEe ¥ HAWMEHBIIWE 3HAUCHHS, BBIUUCIATH IUIOMAAW (UTYp U OOBEMBI TEll, HAXOIUThH
CKOpPOCTH M YCKOPEHUs MpolieccoB. JlaHHast conepkaTenbHast JMHUS OTKPHIBAET HOBBIE BO3MOXXHOCTH
MIOCTPOCHUSI MaTEMaTHUYECKUX MOJIENIeN PeaJbHbIX CUTYaIlMil, HAXO0XJACHUS HAWIYYIIEro pelieHus B
MPUKJIAJHBIX, B TOM YHCJIE COIMAIbHO-DKOHOMUYECKHX, 3ajauyax. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTHYECKOT0 aHalnu3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMabHO-JOIMYECKOTO M
KpPEaTHBHOTO MBIILICHHS, (POPMUPOBAHHIO YMEHHI paclo3HaBaTh MPOSBICHUS 3aKOHOB MaTEMAaTHUKH
B HayKe, TEXHHKe U UcKyccTBe. O0yuaroniyecs: y3HatOT O BBIJAIOUINXCS PE3yIbTaTaX, MOJIYYeHHBIX B
XO/JIe pa3BUTHsI MAaTEMaTUKU KaK HAyKH, U UX aBTOpax.

ConepxaTenbHO-MeTOANYECKass JHHUA «MHOXXECTBAa M JIOTMKa» B OCHOBHOM IIOCBSIIEHA
3JIEMEHTaM TEOPUH MHOXKECTB. TeopeTHKO-MHOKECTBEHHBIE MPEICTABICHHUS TPOHU3BIBAIOT BECh KYPC
IIKOJIbHOM MaTeMaTUKH U IIpejlaraloT HanboJiee yHUBEPCAIbHBIN S3bIK, 00bETUHSIONINI BCE pa3eibl
MaTEeMaTHKU U €€ MPUIIOKEHUN, OHU CBS3BIBAIOT Pa3Hble MAaTEMaTHYECKUE TUCIUILUIMHBI B €IUHOE
nenoe. [103ToMy Ba)XHO 1aTh BO3MOXKHOCTB IIKOJIBHUKY TOHUMATh TEOPETHKO-MHOKECTBEHHBIN SI3bIK
COBPEMEHHOW MaTEeMaTHKHU M UCIIOJIB30BATh €T0 IS BEIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa M Hauyana MaTeMaTUYECKOTO aHAIM3a» MPUCYTCTBYIOT TaKKe OCHOBBI
MaTEeMaTHYeCKOTro MOJIETTUPOBAHUs, KOTOPbIE MPU3BaHbI CHOPMUPOBATH HABBIKK IOCTPOCHUS MOIeTIEi
peaJIbHbIX CUTYyallUd, MCCIEJOBAHUS OTUX MOJEJNEH C TIOMOILBI0 ammapara ainredpsl u
MaTEeMaTHYECKOTO aHAIN3a U MHTEPIIPETALNH ITOyYCHHBIX PE3yIbTaTOB. Takue 3a1aHus BIUICTCHEI B
KOKIBIA U3 Pa3fesioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepuan Kypca MIMPOKO HCIONb3YeTCs IS
pelleHrs MPUKIAIHBIX 3aAa4. [Ipy peleHnn peanbHbIX MPaKTUYECKUX 3a7ad ydyalluecs pa3BUBAIOT
HaOJIOAATENbHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, aOCTparnpoBaThCs, HCIIOJIB30BAThH
aHaJIOTHI0, 000011aTh M KOHKPETU3UPOBaTh Npodiemy. JlesTenbHoCTh 10 (POPMUPOBAHUIO HABBIKOB
peleHus IPUKIIaJIHBIX 33aJ]a4 OpraHu3yeTcs B IIPOLecce U3YUEHUs BCceX TeM Kypca «Airedpa u Havasa
MaTeMaTHYECKOT0 aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIVIAHE

B yuebHOM miaHe Ha W3ydeHHUE Kypca anreOpbl M Hayal MaTeMaTHUYeCKOTO aHajin3a Ha 0a30BOM
ypOBHE O0TBOAUTCS 2 yaca B Hezemo B 10 knacce u 3 yaca B Hegento B 11 kiacce, Bcero 3a JBa roja
oOyuenust — 170 gacos.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KITACC

Yucja v BLIYMCIEHUS

Pammonansubie uucna. OOBIKHOBEHHBIE M JCCATUYHBIE APOOM, MPOICHTHI, OECKOHEUHBIE
nepuoandeckue Apoou. Apudmernyeckue onepanuu ¢ palioOHaTbHBIMUA YHCIaMH, TPE00pa30BaHUS
YHCIIOBBIX BbIpakeHWH. [IpuMeneHue apobOell W MPOLEHTOB I PEIICHUS MPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTpaciell 3HAaHUW U peaJTbHON KU3HU.

JleiictBuTenpHble uKclia. PanuoHanbHBIE W HMppalMOHAIBbHBIC dYHCIA. ApudMeTnuecKue
omepari ¢ JIeHCTBUTENbHBIMH uuciaMmu. [IpuOmmKkEHHbIE BBIYMCICHUS, TpPaBUIa OKPYIJICHHS,
MPUKHJIKA U OLIEHKA pe3yJbTaTa BEIYMCICHUM.

Crenenp ¢ nenbiM mokazateneMm. CranmapTHas (opma 3amucu JeHCTBUTENTBHOTO YHCTIA.
Hcnonb3oBanue nmoaxonsmiei Gopmbl 3amucu AeMCTBUTEIbHBIX YHUCEN IJISl PEUIeHHs MPAKTUYECKUX
3a/1a4 ¥ PE/ICTaBIICHUS] TaHHbIX.



Apudmerndeckuii KOpeHb HaTypaidbHOW cTerneHu. J[elcTBus ¢ apu(METHYECKUMH KOPHSIMH
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCMHYC W TaHI'€HC 4YMCJIOBOI'O aprymMeHTa. ApPKCUHYC, apKKOCHUHYC, ApKTaHI€HC
YHCIIOBOT'O apryMeEHTa.

YpaBHeHHsI M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpa3oBanue TPUTOHOMETPUYECKHX BBIpaKeHHH. (OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyIbI.

VYpaBHeHME, KOPEHb ypaBHeHUA. HepaBeHCTBO, penicHre HepaBeHCcTBa. MeTo L HHTEpBaoB.

Pemienue nenpix U ApoOHO-pAIIMOHANBHBIX YPaBHEHUH U HEPABEHCTB.

Pemrenne nppanoHaNbHBIX YPABHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHUI.

[IpumeHeHHEe ypaBHEHMII M HEPABEHCTB K DEILICHUI0 MATEMaTHYECKUX 3ajad M 3ajad u3
pa3nuYHBIX 001aCTe HAYKH U PeaTbHOM KU3HH.

DyHKIUH U rpaGuKu

Oyukuwms, cnocoos! 3aganus pyukiuu. ['paduk Gynkuuu. Bzaumuo o6patubie pyHKINU.

OO6nacte ompezneneHUs U MHOXKECTBO 3HadeHuWM ¢yHkuumu. Hymu ¢ynkuum. IlpomexyTtku
3HAKOINOCTOAHCTBA. YETHBIE 1 HEUETHBIE QYHKIIUH.

CrenenHast QyHKIUS ¢ HATypaJIbHBIM M LEJIBIM TIoKa3areneM. E€ coiicTa u rpaduk. CBoiicTBa
U rpaduk KOpHs N-0if cTeneHu.

Tpuronomerpuueckass OKpyXHOCTb, ONpe/IeIeHue TPUTOHOMETPUUECKUX (YHKLIUN YUCIOBOIO

apryMeHTa.

Hauvana maTeMaTH4ecKOro aHajm3a

[TocnenoBarenbHOCTH,  CIOCOOBI  3aJaHUsl  IIOCIENOBATEIBHOCTEH. MoHOTOHHBIE
MIOCJIEI0BATEIbHOCTH.

Apudmernueckas U reomeTpuyeckas nporpeccui. beckoneuyHo yObIBaroliasi reoMeTpuieckas
nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH TeOMETpHUecKOil mporpeccuu. DopMynna CIOXKHBIX
IIPOLEHTOB. VcIiosIb30BaHNEe IPOrPECCUN ISl PELIEHMSI PEAJIBHBIX 3a/1a4 IPUKIIAJHOTO XapaKTepa.

MHoxecTBa M JTIOTHKA

MHosecTBO, omnepauuy Haj MHoXecTBamH. [luarpammel Oitnepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'O armapara JJisi ONMCaHMsI PeaIbHBIX ITPOLIECCOB U SIBJICHUH, IPU peIIeHUN
3aJa4d U3 IPYrux y4eOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10KAa3aTEILCTBO.

11 KJIACC
Yuciia 1 BbIYUCICHUA
Hatypanbnble u nensie uncina. [Ipu3Haku 1€1MMOCTH LIETBIX YUCEN.
CreneHs ¢ paMoHaIbHBIM NOKa3areneM. CBONCTBA CTENEHH.
Jlorapudm ymcna. JlecaiTudHbIE U HATYypaIbHbBIE JIOTAPU(PMBI.
YpaBHeHHsI M HEPABEHCTBA
[IpeoOpa3oBanue BBIpaXKEHUH, COAECPIKAIINX JIOTAPU(MBI.
[IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIIMX CTENIEHH C PAIlMOHAIBHBIM MTOKA3aTeJIeM.
[Ipumepsl TPUTOHOMETPHUUECKUX HEPABEHCTB.
Iloka3arenbHble ypaBHEHUS U HEPABEHCTBA.
Jlorapudmuuecke ypaBHEHHs 1 HEPaBEHCTBA.



CucTteMbl TMHEMHBIX YpaBHEHUH. Pelenre npukiiaiHbIX 3a/1a4 C TOMOIIBIO CUCTEMbI JIMHEHHBIX
YpaBHEHUH.

CucreMpl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a/1a4 U 3a7a4 U3
pa3nuyHbIX 001acTel HAYKU U peaIbHOM KU3HHU.

DOYyHKUMH U TPAaPUKHU

@Oynkius. [epuognueckue Gyaxun. [IpoMexyTkn MOHOTOHHOCTH (QyHKIIMH. MaKCUMYyMBI U
MUHUMYMBI pyHKIMU. Hanbonpinee n HauMeHbIlee 3HaueHUe QyHKIMU Ha TPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUY, UX CBOMCTBA U rpaUKH.

[ToxazarenbHast u norapudmudeckas GyHKIMH, UX CBOUCTBA U TpapHKH.

Hcnonp3oBanue rpadukoB GyHKIUN 7S pelIeHus] YpaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpagukoB QyHKIMHA U1 UCCIIEI0BaHUS IPOLIECCOB U 3aBUCUMOCTEH, KOTOphIE
BO3HUKAIOT MPH PEILICHUH 33]a4 U3 APYIUX YUeOHBIX IIPEIMETOB U pealbHON JKU3HH.

Hayana maTeMaTH4eCKOro aHajm3a

HenpepeiBable pyHKIIMN. METOA HHTEPBAIOB /ISl pEIICHHUS] HEPABEHCTB.

[TpouzBonnas ¢pynkuuu. ['eomerprueckuii 1 Gpu3NIECKU CMBICI IPOU3BOIHOM.

IIpou3BosnHble 31eMeHTapHbIX (QyHKUIUH. Dopmysabl HaXO0XIEHHsS MPOU3BOAHON CYMMBI,
IIPOM3BEACHUS U YACTHOTO (PYHKIIHH.

[IpumeHeHre TPOM3BOJHON K HCCICAOBAHUIO (PYHKIMII HA MOHOTOHHOCTh M IKCTPEMYMBI.
Haxoxxnenue HanOoJIbIIero 1 HAMMEHbIIEro 3Ha4eHusl YHKLUU Ha OTpE3Ke.

[IpumeHeHne MPOU3BOIHON [UIsl HAXOKIACHHS HAWIY4IIEero PEeIIeHUs B NMPUKJIAJHBIX 33]a4ax,
TUISL OTIPEJIEJIEHUS] CKOPOCTH TpoIiecca, 3a1aHHOTO (OPMYIIOi UITH rpauKoOM.

[TepBoobOpaznas. Tabmauna nepBooOpasHbIX.

WuTterpan, ero reomeTpuueckuii 1 ¢puzndeckuil cMpici. Boruncinenue unrterpana mno gopmysne
Herorona—IJleli6auna.

INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yueOHOro npeamera «MaTemaTuka» JODKHO 00ecreunBaTh JOCTHKEHHE HAa YPOBHE
cpeAHero oomero o0pa3oBaHMs CHEAYIOIIUX JIMYHOCTHBIX, METANpeIMETHBIX M IPEeIMETHBIX
o0pa30BaTeNbHbIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOrpaMMBI y4yeOHOTro Tmpeamera «MaremaTtukar
XapaKTepU3yIOTCs:

I'paxxnanckoe BocniuTaHue:

C(OPMHPOBAHHOCTBIO  TPAXJAHCKOM  MO3MLIUM  OOyd4aroIlerocss Kak akTHBHOTO U
OTBETCTBEHHOT'0 4JIE€HAa POCCHHUCKOTO OOIEeCTBa, MPEICTABICHHEM O MaTeMaTHYeCKUX OCHOBaX
(YHKIIMOHUPOBAHMS PA3IMUHBIX CTPYKTYp, SBJIEHUH, MPOLETYp IPa’kJaHCKOT0 001iecTBa (BbIOOPHI,
OITPOCHEI U Hp.), YMCHHUEM B3aHMOHeﬁCTBOBaTB C conMaJIbHbIMU MHCTUTYTaMU B COOTBECTCTBHU C HUX
GYHKIIUSMU ¥ Ha3HAUCHUEM.

[TaTpuoTHyeckoe BoCIUTaHUE:!

c(hOPMHUPOBAHHOCTHIO POCCHMCKON T'PaKIaHCKOW HJACHTHYHOCTH, YBOXCHUS K IPOILJIOMY H
HAaCTOSIIEMY POCCUMCKONW MAaTe€MAaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHUSM POCCHUUCKHX



MAaTeMaTUKOB M POCCUUCKON MAaTEMATHYECKOM IIKOJIbI, K KCTIOJIb30BAHUIO ATUX JOCTUKEHUMN B IPYTUX
HayKaX, TEXHOJIOTHSIX, Cepax IKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HaHWEM  JYXOBHBIX  IIEHHOCTEH  POCCHMCKOTO  Hapoaa; CHOPMHPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, JTUYECKOTO IOBEJCHHUS, CBA3AHHOTO C MPAKTHYECKUM IPUMEHEHHUEM
JOCTHXKCHUM HAyKu M JESTENbHOCThIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIaJa B IOCTPOCHHE
YCTOHYHMBOTO Oy TyIIEro.

OCTeTHYECKOE BOCIIUTAHHE:

ACTETUYCCKUM OTHOIICHHEM K MHUPY, BKJIIOYAs ACTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a1ad, PEIICHUW, PaCCYXICHUN; BOCIHPHUHUMYMBOCTHIO K MATEMATHYECKUM acCIeKTaM
pastqHHx BHUJIOB I/ICKyCCTBa.

dusnueckoe BOCIUTAHHE:

c(hOpMHUPOBAHHOCTHIO YMEHUS IPUMEHITh MaTeMaTUUECKUEe 3HAHUS B MHTEpecax 3J0POBOTO U
0e30rmacHOTr0 00pasa KU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO (3J0POBOC MUTAHUE,
cOaTaHCUPOBAHHBIN PEXHUM 3aHITUN U OTIBIXA, peryJsipHas (hu3nyecKas akTUBHOCTS); (PU3UIECKOTO
COBEPIIICHCTBOBAHUS, IIPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBLHOMN JCSITCIBHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYY, OCO3HAHUEM IIEHHOCTH TPYIOIIOOHS; HHTEPECOM K pa3InIHbIM chepam
npoeCCHOHATTBHON JEATENbHOCTH, CBS3aHHBIM C MaTEMAaTUKOH W €€ MPHIOKEHHUSIMH, YMEHUEM
COBepIIaTh OCO3HAHHBIN BbIOOp OyayIiei mpodeccuu U peann30BbIBATH COOCTBEHHbBIC KU3HEHHBIC
IJIaHBI; TOTOBHOCTBHIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMYy 00pa30BaHUIO U caMooOpa30BaHUIO Ha
HpOTiDKeHI/II/I BCGI\/JI KHU3HHU; TOTOBHOCTBIO K aKTI/IBHOMy yqaCTHIO B pGIHeHI/II/I HpaKTI/I‘-IeCKI/IX 3a1a4
MaTeMaTU4eCKOM HAMpPaBIEHHOCTH.

DKOJIOrMYeCKOE BOCIINTAHHE:

c(OPMUPOBAHHOCTHIO  DKOJOTUYECKOW KYJIbTYphl, TOHUMAHHEM BIUSHUS COIMATBHO-
SKOHOMUYECKHUX TMPOIECCOB HA COCTOSHHWE TMPUPOJAHOW U COIMATBHOM CpEIbl, OCO3HAHUEM
JI00AJBHOTO XapaKTepa IKOJOTHYECKUX MPoOeM; OpueHTallMeld Ha TPUMEHEHHE MAaTeMaTHUYeCKUX
3HAHUU I pellleHus 3a7a4 B 00J1aCTH OKPYKAIOIIEH cpeibl, INTaHUPOBAHUS TOCTYITKOB M OI[EHKU UX
BO3MOJKHBIX MOCTEACTBUM ISl OKPY>KAIOIIEH CpeJibl.

]_IGHHOCTI/I HaquOFO IIO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIECTBEHHOW MPAKTHKHU, MOHMMAaHUEM MaTeMaTH4YeCKOW HayKH Kak cepbl YeI0BEeYEeCKOM
NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYMMOCTH JJI PA3BUTHUS LMBUIN3AIMHU; OBJIAICHUEM SI3bIKOM
MAaTEeMaTuUKNu U MaTeMaTquCKOﬁ Ky.]'[BTypOfI KakK CpeI[CTBOM ITIO3HAHUA ana; TOTOBHOCTBHO
OCYHI€CTBJ'I$ITI) HpOGKTHYIO 158 I/ICCJ'Ie}IOBaTeJ'II)CKyI-O OCATCIIBHOCTD I/IH)II/IBI/II[yaJ'IBHO U B rpyr[ne.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIe Pe3yJbTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO mpeaMera «MareMmaTtnkay
XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCATLHBIMH no3HAGAmMeNbHLIMU oeticmeusimu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — VHUBEPCANbHLIMU  PecyNamuUeHbIMU
OelicmeusmMu.

1) Vuueepcanouvie nosmasamenwvhuvie Oeticmeus, obecneuusaiom @Gopmuposanue 0a306bix
KOCHUMUBHBIX NPOYECCcO8 00yYaouuxcs (0c60eHue Memooo8 NO3HAHUS OKPYICAIOWe20 MUupd;
npuUMeHeHUe 102UYeCKUX, UCCIe008AmMeNbCKUX onepayull, yMeHul pabomams ¢ uHgopmayueti).

ba3zosvie nocuueckue deticmeusi:



BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBECHHBIC PU3HAKN MATEMAaTHIECKUX 00BEKTOB, TIOHSATHIA,
OTHOIICHUH MEXIy MOHATUSAMH; (OPMYIMPOBATH ONpEACICHUS TOHSATHUH; YCTaHABIMBAThH
CYILIECTBEHHBII TNPH3HAK KIACCU(PHUKAIUU, OCHOBAHUS Ul OOOOIICHHMS M CPaBHECHUS, KPUTCPHU
MIPOBOJIMMOTO aHAJN3a;

BOCIIPHHUMATh, (OPMYIHPOBATh W MPEOOPA3OBHIBATh CYXKICHUS: YTBEPIAUTCIbHBIC U
OTpHULATENIbHBIC, EIMHUYHBIC, YACTHBIC M OOIINE; YCIOBHBIC;

BBISIBJISITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHBOpeuus B (akrax,
JIAHHBIX, HAOIIOJICHUSX U YTBEP)KACHUSX; IIPEIIaraTh KPUTCPHUH IS BBISIBICHHS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JieNiaTh BBIBOJBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEeHUH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITEIIPHO JIOKA3aTEIbCTBA MATEMATHUECKUX YTBEPXKICHUH (TIPSIMbIE U OT
MIPOTHBHOT'O), BHICTPAUBATh apryMEHTAIIUIO, IPUBOAUTH MIPUMEPBI B KOHTPIIPUMEPBI; 000CHOBHIBATH
COOCTBEHHBIC CY)K/ICHUS M BBIBOJIBL;

BbIOMpaTh CIOCOO peleHus yueOHOU 3aaauu (CpaBHMBAaTh HECKOJIBKO BapUAHTOB PELIEHUS,
BBIOMPATh HAHOOJIEE MOIXOISIINI ¢ YYETOM CaMOCTOSITEIIPHO BBIZICIICHHBIX KPUTEPHEB).

Basosvie uccnedosamenvckue oeticmeusi:

UCIIOJIb30BAaTh BOMPOCHI KaK MCCIIENOBATEIILCKUI WHCTPYMEHT MO3HAHHS; (OPMYIIMPOBATH
BOINPOCHI, (UKCHPYIOIIKME MNPOTUBOpPEUYUE, MPOOJIeMy, YCTaHABIMBATh KMCKOMOE U JaHHOE,
(bopMHPOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHI0, MHCHHE;

NPOBOJUTh  CaMOCTOSITEJIbHO ~ CIUIAHUPOBAHHBIM  OKCIIEPHUMEHT,  HCCIICJOBaHUE  TI0
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKoro OOBEeKTa, SBJICHHUS, TIPOLECCa, BBISBICHHIO
3aBUCHMOCTEH MKy 00BEKTaMU, SIBICHUSIMU, TPOIIECCAMHU;

CaMOCTOATENIFHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOJBI 10 pe3yibTaTaM IPOBEAEHHOTO
HaOJIOJICHNs, MCCIEAOBaHUs, OLEHHUBATh JIOCTOBEPHOCTh TONYYEHHBIX pPE3yJbTAaTOB, BHIBOJIOB H
00001IEHNI;

HPOTHO3UPOBATH BO3MOKHOE PAa3BUTHUE MPOIECCA, & TAKXKE BBIIBUTATH TPEAMOIOKEHUS O €ro
Pa3BUTUH B HOBBIX YCIIOBUSX.

Paboma c ungopmayueri:

BBIABJIATH JeUIMTH UHOOpMALINKU, TaHHBIX, HEOOXOAMMBIX Uil OTBETAa HA BOMPOC M IS
pEIICHUS 3a]1a4H;

BBIOMpaTh  MHPOPMAIMIO M3  HMCTOYHHKOB  PA3IUYHBIX  TUIOB, aHAJIM3HPOBATh,
CHCTEeMaTH3HPOBaTh U HHTEPIPETUPOBATh NH(YOPMALIUIO PA3IMYHBIX BUIOB U ()OPM MPEACTABICHHS;

CTPYKTYpPHPOBaTh MH(OPMAIIUIO, TPEICTABIATh € B Pa3aHuHbIX (popMax, HILTIOCTPUPOBATH
rpaduyecku;

OLICHUBATH HAIEKHOCTh HH(POPMAIIUH IO CAMOCTOATENILHO CPOPMYITHUPOBAHHBIM KPHTEPHUSIM.

2) VHuueepcanvhvie KOMMYHUKAMUGHbBIE OCUCmEUs, 006ecneyusaiom c@opmMuposanHoCcns
COYUATILHBIX HABLIKOG 00YYAIOUUXCAL.
Obuwenue:.

BOCIPUHUMATh W (OPMYJIHPOBATH CYKACHUS B COOTBETCTBUM C YCIOBUSMH W LEISIMHU
OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MIMCHMEHHBIX TEKCTaX,
J1aBaTh MOSICHEHHUS 110 X0y PEIICHHUS 3a/1a41, KOMMEHTHPOBATh MOJYYCHHBIH PE3yJIbTAT;

B XO0Jle¢ OOCYXJCHHWs 3alaBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOWH TEMBI, MPOOJIEMBI,
pelraeMoi 3a/aud, BBICKAa3bIBaTh HJICH, HAILlCJICHHBIC HAa IOWCK PEIICHHS; COMOCTABISTH CBOU
CYKICHHUSI C CYXICHHSAMH IPYIMX Y4YaCTHHKOB JHajora, OOHAPYKWBATh Pa3IWYHe U CXOJCTBO
MO3UIIHI; B KOPPEKTHOH (hopme PopMyITMpOBaTh pa3HOTIIACHUS, CBOM BO3PAKEHIS,



MPEJCTaBISATh PEe3yNbTaThl pEHICHUS 3a/ay, SKCIIEPUMEHTa, HCCIEJOBAaHUS, IPOEKTa;
CaMOCTOSITENILHO BBIOMPATh (hOpMAT BBICTYIUICHUS C YYETOM 3ajad MPE3EHTAIMH U OCOOCHHOCTEH
ayTUTOPHUH.

CoTpyaHUYECTBO:

MOHMMATh WU MCIOJb30BATh MPEUMYIIECTBA KOMAaHAHOW W WHIUBUAYAIbHOW pabOThl MpHU
peleHny y4eOHBIX 3a/1a4; MPUHUMATH 11e]Ib COBMECTHOU JIeATENbHOCTH, TIAHUPOBATH OPTaHU3AIIIO
COBMECTHOH pabOoThI, paclpeAeisaTh BHIbI padOT, TOTOBAPUBATHCS, 0OCYXKAATh MPOIIECC U Pe3yIbTaT
paboThl; 06001IaTh MHEHUST HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX ¢GopMax paboThl (0OCyXIeHHs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» U UHBIC); BHIMOIHITH CBOIO YacTh PabOThl U KOOPJAMHUPOBATH CBOM JIEHCTBUS C IPYTHMH
YJIecHAaMH KOMAaH/IbI, OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOMMN MPOAYKT IO KPHUTEPHSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvhvie pezynsmuensie Oeticmeus, 0b6ecneuu8aiom QopMuposaHue CMviCilo8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.

Camoopranuzanus:

COCTaBJATh IUIAH, aJTOPUTM pEIICHUs 3a/Jayd, BBIOUPATH CIOCOO pElIeHUs C Y4ETOM
UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHPOBATH
BapUaHTbI PELICHUH ¢ yU€TOM HOBOI MHQOpMAIIUH.

CaMOKOHTpOJIb:

BJIa/IETh HABBIKAMHU MO3HABATEIbHOU pe(IeKCUU KaK OCO3HAHHUS COBEPILAEMBIX NEHCTBUI U
MBICITUTENBHBIX MPOIECCOB, MX PE3YJIbTATOB; BIAJAETh CIOCOOAMH CaMOIMPOBEPKH, CAMOKOHTPOJISI
IpolLecca M pe3yJibTaTa pericHIs] MaTeMaTHICCKON 3a]1auH;

MPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPH PEIICHUH 33Jla4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, MaHHBIX, HAMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIH U YCIOBHSIM, OOBSCHATH MPUYUHBI JTOCTHKCHHS
WJTH HEJOCTHIKCHHSI PE3YJIbTaTOB JICITEILHOCTH, HAXOIUTh OMMOKY, AaBaTh OIICHKY IPHOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne ydeOHOro Kypca «Anrebpa W Hadyalla MaTeMaTHYEeCKOrO aHalM3a» Ha YPOBHE
cpeqHero oOmiero oOpa3oBaHUS JOMKHO OOecrednBaTh MOCTHIKEHHE CIEAYIOMIUX MPEeIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

10 KJIACC

Yucjaa ¥ BBIYHCTIECHHUSA

OnepupoBaTh TOHATUSMU: PALUOHAIBLHOE U JCHCTBUTENHHOE YHCIO, OOBIKHOBEHHAs W
necsiTuuHast ApoOb, TPOIEHTHI.

BrimonasaTe apudMeTnuecKkue onepani ¢ paluoHATBHBIME U IEHCTBUTEIILHBIMU YHCIIAMH.

BrimonHsaTh puOIMKEHHBIE BRIYUCIICHUSI, MCTIONB3YS MPAaBUIa OKPYTJICHUSI, I€TIaTh MPUKUAKY
U OLIEHKY pe3yJIbTaTa BHIYMCICHUM.

OnepupoBarh MOHATHSMH: CTENEHb C IENBIM TOKa3aTelleM; CTaHAapTHas Qopma 3amucH
JEHCTBUTEIILHOTO YUCIIa, KOPEHb HATYPAJIbHON CTENEeHU; HCTIOIB30BaTh MOAXOSIIYI0 (opMy 3arucu
JEWCTBUTENbHBIX YUCEN IJI PEIICHHS TPAKTUYECKUX 3a7a4 U MPEACTaBICHUS TaHHBIX.



OnepupoBaTh MOHATUAMU: CHHYC, KOCHUHYC M TaHI€HC NPOU3BOJIBHOTO YIJIA; HCIIOJIB30BaTh
3aIUCh MPOU3BOJIBHOTO yTIila Yyepe3 00paTHbIE TPUTOHOMETPUYECKUE (PYHKIINH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MOHATHSMHU: TOXKJIECTBO, YpaBHEHHME, HEPABEHCTBO; II€JI0€, pallMOHAIBHOE,
UppalnoHaIbHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHHUE;

Brimonsare npeoOpa3oBaHuUs TPUTOHOMETPUYECKHX BBIpAKEHU I u pemaThb
TPUTOHOMETPUYECKHE YPAaBHEHUSI.

BeIinonHATe mpeodpa3oBaHus LEbIX, PAMOHAIBHBIX U UPPALIMOHATIbHBIX BEIPAXKEHUH U PeLIaTh
OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHATIBHBIX U UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[TpuMeHsATh ypaBHEHHsS W HEpAaBEHCTBA JIS PEHICHUS MaTeMaTHYECKUX 3ajad M 3a1ad u3
pa3nuYHBIX 001aCTE HAYKH U PEAbHOM KU3HHU.

MogenupoBaTh peajbHbIE CUTYAllMM Ha S3bIKE aJreOpbl, COCTABIATh BbIPAKEHUs, YPaBHEHHUS,
HEpaBEHCTBA 10 YCJIOBHIO 33J]auy, UCCIIE0BaTh IOCTPOCHHbBIE MOJEIH C UCIOIb30BAHUEM alrapara
anreopsl.

DyHKIUH U rpaGuKu

OmnepupoBaTh MOHATUAMHU: (YHKLHSA, CHOCOOBI 3alaHus (YHKLUUHU, 00JacTh ONpEAETICHUS U
MHO’KECTBO 3HAUCHUN QYyHKIUU, rpa@uK GyHKINH, B3AUMHO OOpaTHbIE (PYHKIIHH.

OmnepupoBaTh NOHATHUAMH: YETHOCTH M HEYETHOCTh (DYHKIMH, HYTH (YHKIHH, TIPOMEKYTKH
3HAKOIMOCTOSIHCTBA.

Hcnonb3oBathk rpapuky GyHKIMMA U1 peleHns ypaBHEHUH.

Crpoutb M uuTaTh Trpaduku JMHEHHOM (GYHKUMH, KBaApaTHYHOW (YHKIHMH, CTEHEHHOM
(YHKIINU C LENBIM MTOKA3aTeIeM.

Wcnonb3oBate rpaduku GyHKIUHN 1)1 UCCIIEI0BAHUS ITPOLIECCOB M 3aBUCHMOCTEN MPU PELLIEHUU
3ajja4 U3 JPYrux y4eOHBIX NMPEIMETOB U peaJbHON KHM3HM; BbIpaXaTb (OpMYyIaMu 3aBHUCUMOCTH
MEX]y BETMUYNHAMHU.

Havyana maTeMaTH4eckoro anajimusa

OnepupoBaTh MNOHATHSMM: IOCJIENOBATEIbHOCTh, apudmMeTnyeckass M TIeoMeTphyYecKas
IIPOrPECCHUHN.

OnepupoBaTh HOHATHAMU: OECKOHEYHO YObIBarolllas reoMeTpudeckas MpOorpeccusi, cymma
0eCKOHEYHO yObIBaIOLIEi reOMETPUUYECKON MTPOrPECCUU.

3azaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOWCTBA MOCIEIOBATEIBHOCTENH M MPOrPECCU IS pelleHUs] pealbHbIX 3a1a4
MIPUKIIQJHOTO XapaKTepa.

MHoxkecTBa M JTOTHKA

OnepupoBath MOHATHSAMH: MHOXECTBO, ONE€paIH HaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBINM ammapaT JUIsl ONMHCAHUS PEalbHBIX MPOLECCOB U
SBJICHU, TIPU PEIIEHUH 3a]a4 U3 APYTHX y4eOHBIX MPEIMETOB.

OnepupoBatrh MOHATHSAMHU: OIIpe/ieJIeHHe, TEOpeMa, CIeICTBUE, 10Ka3aTeIbCTBO.

11 KJIACC

Yucjaa 1 BBIYMCJIEHUS

OnepupoBarh NOHATHSIMU: HATYpaJIbHOE, IEJI0€ YHCIIO; MCIOIb30BaTh MPU3HAKU ACITUMOCTH
LIEJIBIX YHCEJT, PA3JIOKEHHUE YKCIIa Ha TPOCThIE MHOKHUTENH JJIsI PEIICHUS 3a/1a4.

OnepupoBarh MOHIATUEM: CTETICHb C PAllMOHAIBHBIM IMOKA3aTEIEM.

OnepupoBarh MOHATUAMHU: JIOTapUM YUCTIA, JECATHYHBIE U HATypallbHbIC TOTapU(MBI.



YpaBHeHHsI M HEPABEHCTBA

[TpuMeHsTH CBOIWCTBA CTEMEHU U MPeoOpa30BaHUs BBIPAKEHUH; OMEPUPOBATH MOHATHIMU:
[I0KA3aTEeIbHOE YPAaBHEHHE U HEPABEHCTBO; PEIATh OCHOBHBIC TUIIbI IIOKA3aTEIbHBIX YPAaBHEHUU U
HEPABEHCTB.

BbimonHATe npeoOpa3oBaHMs — BBIPAXKEHUH, COAEpXKAIIMX Jiorapu(dMbl;  ONEpUpPOBAThH
MNOHATUSIMHU:  JIOTapU(MUYECKOE ypaBHEHHME M  HEpPaBEHCTBO; pelIaTb OCHOBHBIE  THIIBI
Jorapu(pMHUUECKUX YpPaBHEHUN 1 HEPABEHCTB.

Haxoauts pemieHus NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMH: CHUCTEMA JIMHEHHBIX YPaBHEHMM M €€ pPEIICHME; HCIIOJIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUHU IS PELLICHU IIPAKTUYECKUX 3a/1a4.

Haxomuth pemeHus NpOCTEUIIMX CUCTEM M COBOKYIIHOCTEH DPAalMOHAIBHBIX YPAaBHEHHU U
HEPABEHCTB.

MogenupoBaTh peajbHbIE CUTYAllMH Ha S3bIKE aJreOpbl, COCTABIATh BhIPAKEHUs, ypaBHEHHUS,
HEPABEHCTBA U CUCTEMBI 110 YCIIOBHIO 33J1a4M, HCCIEA0BATh IOCTPOEHHBIE MOJENH C UCIIOJIb30BAHUEM
ammapara anreOpsbl.

DOYyHKUMH U TPaPUKU

OnepupoBarh MOHATUAMU: MEpHOAMUYECKast PYHKIUS, TPOMEKYTKH MOHOTOHHOCTU (DYHKIIHH,
TOYKH JKCTpeMyMma (YHKIWH, HauOOJbIIee W HAMMEHbIIee 3HAUCHHs (YHKIMH HA TPOMEXKYTKE;
HCIOJIb30BaTh UX JUISl UCCIIEI0BAaHUS (PYHKIMH, 3alaHHON rpauKoM.

Onepuposarb MOHSATHSAMH: rpaduku II0Ka3aTeIbHOM, JorapupmMuyecKon "
TPUTOHOMETPUUECKUX (PYHKIUI; n300pakaTh X Ha KOOPAMHATHOM IUIOCKOCTH U UCHOJBb30BATh IS
peluIeHusl ypaBHEHUN U HEPABEHCTB.

N3006paxaTh Ha KOOPIAMHATHON IJIOCKOCTU TpauKU JIMHEHHBIX YPaBHEHUN U UCIIOJIB30BaTh UX
JUISl PEILIEHUS] CUCTEMBI JINHENHBIX YPaBHEHUIA.

Hcnonb3oBate rpaguku GyHKIUHI U HCCIIEAOBaHUS MPOLIECCOB U 3aBUCUMOCTEH U3 APYrHX
y4€OHBIX AUCLHUILIMH.

Hayana maTreMaTH4yecKoro aHajaim3a

OnepupoBaTh MOHATUSMH: HENpPEpbIBHAS (QYHKIUS; MPOU3BOJHAA (YHKIIMU; HCIOJIB30BaTh
reoMeTpHUECKUil U (PU3NIECKUI CMBICI IPOM3BOIHON IS PEIIeHNUs 3a/1a4.

HaxomuTh mnpou3BOAHBIE 3IEMEHTAPHBIX (YHKIMHA, BBIUUCIATH IPOU3BOJIHBIE CYMMBI,
MIPOU3BEACHNUS, YACTHOTO (PYHKIIHH.

Vcnonb30BaTh NPOU3BOJHYIO JUIS MCCIEAOBAaHUS (DYHKIIMM HA MOHOTOHHOCTbh U 3KCTPEMYMBI,
MPUMEHSATH PE3yIbTaThl HCCIIEAOBAHUS K IOCTPOECHUIO TPaUKOB.

Hcnonws30BaTh NpOU3BOIHYIO U1l HAXOKIECHUS HAWIYYIIETO PELIECHUs B NPHUKIAJAHBIX, B TOM
YHUCJIE CONATIBbHO-3KOHOMMYECKUX, 3a/1a4ax.

OnepupoBaTh NOHATHSAMM: TEpBOOOpa3Hasi M MHTETpal; NOHUMATh TEOMETPUYECKHH U
¢u3nyeckuil CMBICI HHTErpaa.

Haxomute mepBooOpa3Hble 3J€MEHTapHbIX (QYHKIMA; BBIYUCIATH HMHTErpai o Qopmyse
Herorona—Jleitbuuna.

Pemate mpukinagHble 3aJaud, B TOM YHCIE COLUAIBHO-3KOHOMHYECKOTO U (PU3MUECKOTro
Xapakrepa, CpeCTBAMUA MaTeMAaTUYECKOr0 aHAJIN3a.



YUYEBHBIN KYPC «TEOMETPUS»

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTO Kypca reOMETpHH Ha YPOBHE CPETHETO 001Iero 00pa3oBaHus 00yCIOBIICHA
MPAKTUYECKON 3HAYMMOCTBIO METANPEIMETHBIX U MPEIMETHBIX PE3yIbTaTOB 00yUEHHS T€OMETPHUHU B
HampaBJICHUHW  JMYHOCTHOTO  pas3BUTHUS  oOywarommxcs, QopmupoBaHus  (DyHKIHOHAIBHOM
MaTeMaTHYeCKON IPpaMOTHOCTH, U3yYEHHS IPYIUX Y4eOHbIX AMCUUIUIMH. PazButue y oOyuaronmxcs
NPaBUJIBHBIX TPEACTABICHUN O CYIIHOCTH M TIPOMCXOXIECHHUH TE€OMETPUYECKUX abCTpakuui,
COOTHOUICHUH PEAIBHOIO U UICAIBHOI0, XapaKTEPE OTPAKEHUSI MaTEMaTUYECKON HAYKOU SBJICHUM U
MIPOLIECCOB pEabHOIO0 MHpa, MECT€ TI'e€OMETPUM B CHCTEME HAayK U POJM MaTeMaTU4YecKOro
MOJIETTUPOBaHUSl B HAYYHOM IIO3HAHWU U B MPAKTHKE CHOCOOCTBYeT (HOPMHPOBAHHIO HAYYHOTO
MHUPOBO33PEHHUSl YUYAIIMXCsI, a TaK)Ke KadeCTB MBINUICHUS, HEOOXOIMMBIX IS aJalTalid B
COBPEMEHHOM OOIIIECTBE.

I'eomeTpus siBiIsIeTCS OHUM U3 6a30BBIX IPEIMETOB Ha YPOBHE CPETHETO 00111ero 00pa3oBaHus,
Tak Kak o0ecreurnBaeT BO3MOXHOCTh H3Y4YEHHMs] KakK JUCHUIUIMH €CTeCTBEHHO-HAYYHOU
HAIpPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIIUIEHHE, POPMUPYEMOE TIPH M3YUYECHUU OOYHAIOUTUMHUCSA MOHSTUHWHBIX OCHOB
TF€OMETPUHM U TOCTPOCHUU IEMOYKU JIOTHUECKUX YTBEP)KICHUI B XO/€ PELICHUS T'e€OMETPUUYECKUX
3a/la4, yMEHHUE BBIIBUTaTh U ONMPOBEPraTh TUIIOTE3bI HETIOCPEICTBEHHO UCIIONB3YIOTCS MPU PEIICHUU
3aJ1a4 €CTECTBEHHO-HAYyYHOT'0 1IMKJIA, B YaCTHOCTU U3 Kypca (PU3UKH.

YMeHue OpUeHTHPOBAThCSI B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJb BO BCEX 00JacTIX
JesITeNbHOCTH 4YenoBeka. OpHeHTalusl 4yesloBeKa BO BPEMEHM U MPOCTPAHCTBE — HEOOXOAMMOE
YCJIOBHE €r0 COLMAIBLHOrO OBITHS, (OpMa OTPaK€HHUs] OKPYXKAIOIEro MHUpA, YCIOBHE YCHEIIHOTO
MO3HAHUS M aKTUBHOTO MPEeoOpa3oBaHMs JIeHCTBUTENHHOCTH. OniepupoBaHue MPOCTPAHCTBEHHBIMH
oOpa3amMu OOBEAMHSET pa3Hble BHUAbI y4E€OHOH U TpPYAOBOH AEATEIbHOCTH, SBISETCS OJHUM W3
po(eCCHOHATIBHO Ba)KHBIX KAa4yecTB, IO3TOMY aKTyallbHa 3ajada (OpMUPOBaHUS y OOydaromIUXCs
IIPOCTPAHCTBEHHOTO MBIIIICHNs KaK Pa3sHOBUAHOCTH OOpPA3HOTO MBIIUIEHHS — CYIIECTBEHHOTO
KOMIIOHEHTA B TIOJITOTOBKE K MPAKTUIECKOH NEATETHHOCTH 110 MHOTHUM HAIPABJICHUSM.

ens ocBoenus mporpamMmbl yueObHOro Kypca «I eomeTpusi» Ha 6a30BOM ypOBHE OOYUECHHS —
obmeoOpa3oBaTesibHOe U OOIIEKYJIBTYpHOE pa3BUTHE oOOydaromuxcs dYepe3 oOecredeHue
BO3MOKHOCTH HNPHUOOPETEHUS] U HCIHOJIb30BAHUS CHUCTEMATHYECKUX T'€OMETPHUECKUX 3HAHUH U
NeWCTBUH, CrelU(PUIHBIX T€OMETPUH, BO3MOKHOCTH YCIIEUTHOTO TPOJOJDKEHUS OO0pa3oBaHUs IO
CTIEIUANBHOCTSIM, HE CBS3aHHBIM C MPHUKJIATHBIM HCITOIB30BAaHHEM T€OMETPHH.

[Iporpamma mo reomeTpun Ha 06a30BOM ypOBHE IpeJHa3HaueHa JJIs 0OydarolIMXCsl CpeaHen
IIKOJIbI, HE UCTIBITHIBABIINX 3HAUYUTENbHBIX 3aTPyJHEHUH Ha YPOBHE OCHOBHOT'O 00I1Iero 00pa3oBaHusl.
Takum o6pazom, oOydarommecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOMTH OOIHME MaTeMaTHYECKHE
YMEHUS, CBS3aHHBIE CO CHENH(PHUKON TeOMETPUH W HEOOXOAWMBIC [UIS JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh H3YYUTh I€OMETpUI0 Oojee Iiy0oKo, eciu B
JambHEMIeM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKMX 3HAHMUAX B TNPO(ecCHOHANTBHOM
JesITeTbHOCTH.

JlocTukeHre Lea OCBOEHHSI MporpamMmbl 00ecreyrBaeTcs PEIIeHHEM COOTBETCTBYIOIINUX
3anad. [IpuopureTHhIMU 3aadyaMHu OCBOeHHS Kypca «l'eomeTpun» Ha 0a3zoBoM ypoBHe B 10—11
KJ1accax sBJISIOTCS:

(dbopMHpOBaHUE MPEICTABICHHUS O TEOMETPUU KaK YacTH MUPOBOM KyJIbTYPHl U OCO3HAHUE €&
B3aMMOCBSI3U C OKPYKAIOLIUM MUPOM;



dopMupoBaHne MPECTABIECHUSI O MHOTOTPAHHUKAaX M TeJaxX BPAIICHHS KaK O BayKHEHUIINX
MAaTEMAaTUUCCKHUX MOJCIIAX, MO3BOJIAIOIINX OIMMCBIBATH WM HU3Y4YaThb PA3HBIC ABJICHHA OKPYXAIOLICTO
MUDA;

dopMupoBaHHe yMEHHS paclio3HaBaTh Ha 4YepTeXKaX, MOAEISIX W B pEaJbHOM MHpE
MHOTOTPaHHHUKH U TeJa BPAICHHS;

OBJIAJICHUE METOJAaMHU PEIICHUS 3a]a4 Ha MOCTPOCHUS Ha U300paKEHUSX MPOCTPAHCTBEHHBIX
uryp;

dopMupoBaHUEe yMEHHs ONEPUPOBATH OCHOBHBIMU IOHATHSAMU O MHOTOTPaHHUKAX M Tejlax
BpALICHUS U X OCHOBHBIMH CBOHCTBaMH;

OBJIAICHUC AJITOpUTMAaMH PCHICHUA OCHOBHBIX THIIOB 3aja4, (bOpMI/IpOBaHI/Ie YMCHUA
IMPOBOAUTDL HCCJIIOKHBIC JOKA3aTCIbHBIC PACCYXXICHUA B XOAC PCHICHUA CTCPCOMCTPHUUCCKUX 3a1a4 U
3a71a4 ¢ MPaKTHYECKUM COJICPKAHUCM;

pa3BUTHE MHTEIUICKTYAJIbHBIX H TBOPYECKUX CIHOCOOHOCTEH 00y4aromIMXcs, IO3HABATEILHON
AKTHUBHOCTH, HCCJICAOBATCIbCKUX yMeHI/II\/JI, KPUTHYHOCTH MBIIIJICHHA,

dbopMupoBaHHe (PYHKIMOHATBHOH TI'PAMOTHOCTH, PEIIEBAHTHOM TEOMETPUHU: YMEHUE
pacro3HaBaTh MPOSBICHUS '€OMETPUYECKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHBIX
’KM3HEHHBIX CHUTYalMsIX U PH U3YYSHHUU APYTHX YUEOHBIX MPEIMETOB, IPOSBICHHUS 3aBUCHMOCTEH 1
3aKOHOMEPHOCTEH, (hOPMYyJIUPOBATh UX HA S3BIKE TCOMETPHUH U CO3/[aBaTh F'€OMETPUICCKHE MOJICIH,
IMPHUMCHATH OCBOCHHBIN FGOMeTpI/I‘-ICCKI/H\/JI arrmapar i peiICcHuA IMPAKTUKO-OPUCHTHUPOBAHHBIX 3a1a4,
MHTEPIIPETUPOBATH U OLICHUBATH MOJTYYEHHBIE PE3YJIbTATHL.

OtnuuuTenbHOW O0COOCHHOCTBIO MPOTPaMMBI SIBISIETCSl BKJIIOYEHHE B KypC CTEPEOMETPUH B
Ha4daJi€¢ €ro HM3Y4YCHUA 3a4ad, pCHIACMbIX HAa YPOBHC HHTYUTUBHOI'O IO3HAHUA, U OHpGI{GHéHHBIM
o0pa3oM opraHu3oBaHHas padoTa HaJ HUMH, YTO CIOCOOCTBYIOT pPAa3BHTHIO JIOTHYECKOTO H
IIPOCTPAHCTBEHHOT'O MBIIIJICHUS, CTUMYJIHPYET MPOTEKaHNE UHTYUTHUBHBIX IIPOIIECCOB, MOTUBUPYET K
JanbHeHIeMy U3y4eHHIO ITpeIMeTa.

[Ipennourenue oTAaércd HArASAHO-KOHCTPYKTMBHOMY METOAy OOy4yeHus, TO €CTh
TCOPCTUYCCKHUEC 3HaHWA HMCIOT B CBOEl OCHOBE YYBCTBCHHOCTDH Hpe)IMeTHO-HpaKTquCKOﬁ
NesTeIbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX NMPEACTABICHUN Yy YYalIUXCS B Kypce CTEPEOMETPHH
IPOBOJUTCS 3a CYET peIleHUs 3ajJady Ha CO3JaHUE MPOCTPAHCTBEHHBIX OOpa30B M 3aj4ad Ha
ONEpUpPOBAaHUE MPOCTPAHCTBEHHbIMM oOpa3amu. Co3naHue oOpa3za MPOBOAUTCS C ONOPOM Ha
HarjI1iJHOCTb, a OIICPUPOBAHUC O6p330M — B YCJIOBHUAX OTBJICUCHUA OT HAIJIAAHOCTHU, MBICIICHHOI'O
M3MEHEHHMSI €r0 HCXOJJHOTO CO/Iep KaHusl.

OcHoBHbIE coJiepKaTenbHble TMHUU Kypcea «I'eomerpun» B 10—11 knaccax: « MHOTOrpaHHUKIY,
«[Ipsitmple w mOcKocTH B TpocTpaHcTBe», «Tema BpameHUs», «BEKTOpPBI M KOOpIMHATHI B
npoctpaHcTBe». DopMHUpOBaHHME JIOTHUECKHX YMEHHH  paclpenensercss He TOJNBKO 110
coJiep KaTeNIbHbIM JJMHUSAM, HO U 10 roJiaM 00y4eHHs Ha YPOBHE CpEeIHEro 001Iero oopa3oBaHusl.

Coneprxanne o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJIbTaTaM OCBOEHHs paboueit
MIPOrpaMMBbl, paclpeneaEHHbIM IO TrojlaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM OO0pa3oM, YTOOBI
OBJIAACHUEC TCOMETPUUYCCKUMHU TIOHATUAMHU W HaBBIKAMHU OCYIICCTBIIAIIOCH IMOCICIOBATCIIBHO H
MOCTYIATENIbHO, C COOJIIO/IEHUEM MTPUHIINIIA PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHSI BKJIIOUAINCH B
OO0IIIYIO CUCTEMY F€OMETPUUECKUX MPEICTABICHUNA 00yJatouXcsl, paciuupsis 1 yriryossis e€, o0pasys
IMPOYHBIC MHOKCCTBCHHBIC CBA3U.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE
Ha n3ydyenue reomerpun otBoauTcs 2 yaca B Heento B 10 kinacce u 1 yac B Hepemo B 11 kitacce,
BCETO 3a J1Ba roja ooy4yenus - 102 yueOHbIX Haca.



COJAEPKAHUE YYEBHOTI'O KYPCA

10 KJIACC

IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATUS cTepeoMeTpun. Touka, mpsmasi, IIOCKOCTb, NMpocTpaHcTBO. [ToHaTue 06
AKCMOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anMHOe pacnosioKeHuEe IpsAMBIX B IIPOCTPAHCTBE: IEPECEKAIOIUecs, IapajuleIbHbIE U
CKpeIuuBaroIuecs npsmMsle. [lapamieasHOCTh NIPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE: apajlIeIbHbIC
IIpsIMBbIE B IIPOCTPAHCTBE; NMApaJUIEIbHOCTh TPEX NPSAMBIX; MAPAJLIEIBHOCTh NMPSMON U IIJIOCKOCTH.
VYIubl ¢ COHANPABICHHBIMA CTOPOHAMU; YroJl MEXAY NPsAMBIMUA B mpocTpaHcTBe. [lapamiensHOCTh
IJIOCKOCTEM: IapajulebHble IUIOCKOCTH; CBOMCTBA ITapaJuleibHBIX IUIOCKOcTed. IIpocreiimne
IIPOCTPAHCTBEHHBIE (PUTYPHI HA MIJIOCKOCTU: TETPa3p, KyO, napajuieienumnen; NoCTpOeHHE CeUeHH.

[lepnieHIUKYISPHOCTh NMPAMOM M IJIOCKOCTH: NEPHEHIUKYJSPHBIE IPSAMbIE B IIPOCTPAHCTBE,
IIpsIMBIE NTApAJLIEIbHBIE U NEPIEHANKYJIAPHBIE K IUIOCKOCTH, IPU3HAK MEPIEHIUKYISIPHOCTH MIPSIMON
U IUIOCKOCTH, TEOPEMA O IPSIMOU NEPIEHAUKYIIIPHON IUIOCKOCTHU. Y TJIbl B IPOCTPAHCTBE: YIOJI MEXAY
IIPSIMOW U IJIOCKOCTBIO; IBYTPAHHBIN YroJl, JMHEWHBIN yroj AByrpaHHoro yria. I[lepnenaukymsap u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSHUE OT MPSMOM 10 IJIOCKOCTH, MPOEKIMS
¢burypsl Ha TUIOCKOCTh. [lepreHANKYISAPHOCTh IUIOCKOCTEH: MpPU3HAK MEPHEHIUKYISIPHOCTH JIBYX
mrockocreil. Teopema o TpEX NMeprneHANKYIsIpax.

MHOrorpaHHuKHa

IlonsiTHE MHOTOrpaHHMKA, OCHOBHBIE 2JIEMEHTHl MHOI'OIPDAHHUKA, BBIIIYKJIBIE U HEBBIITYKIIBIE
MHOI'OTPaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipmsma: N-yronapHas npusma; I'paHH M OCHOBAHUSA
MIPU3MBI; IpsIMasi U HAKJIOHHAs IPU3MbL; OOKOBAas U MOJIHAs OBEPXHOCTh Npu3Mbl. [lapamienenunen,
IIPSIMOYTOJIBHBIN TapajulesieNune] U ero cpoicrtBa. [Iupammupa: N-yronapHas nupaMuja, TPaHd U
OCHOBAaHHE MUpPaMUMbI; OOKOBas M MOJHAs MOBEPXHOCTh MHUPAMUJbI, MpaBWIbHAS W yceUEHHas
nupamMuia. JJIEeMEHThl MPU3Mbl U TUpaMubl. [IpaBuIbHbIE MHOTOIPAaHHUKU: TOHSATHE PABUIIBHOTO
MHOI'OTPaHHUKA; PAaBWJIbHAS IPU3Ma U IIpaBUJIbHAS IUpaMua; IpaBuibHas TPEYroJbHas MIMPAMHIA
U IPaBUJIbHBIN TeTpadap; KyO. [IpeacTaBienue o npaBUIbHBIX MHOTOIPaHHUKAX: OKTA3IP, 10AECKad P
n ukocadip. CeueHus NpU3Mbl U TUPAMUBL.

CuMMeTpust B IPOCTPAHCTBE: CHMMETPUS OTHOCUTEJIBHO TOYKH, MPSIMOW, IIJIOCKOCTH.
DneMeHThl CUMMETPHUH B MHMpaMuax, napaienenunenax, IpaBuIbHbIX MHOTOTPAHHUKAX.

Brruucienue >71€eMEHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yriael. [lmomans OoKOBOM
MOBEPXHOCTU M TOJHOM MOBEPXHOCTU MPSIMOI MPHU3MBI, IUIOIIAAb OCHOBAaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTU TMpsAMoi mpusMbl. [lnomans OGOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH MPABUIIBHOM
MUpaMHJIbl, TeOpeMa o Iuiouiaau yceu€HHou nupamuabl. [lonstue o0 o6béme. OOBEM nupamMuabl,
MIPU3MBI.

ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXTY IUIOLIAIIMU TOBEPXHOCTEH, 00bEMaMu
MOJTIOOHBIX TE.

11 KJIACC
Tena Bpamenus
[unuaapudeckass TMOBEPXHOCTh, O00pasylolye IWIMHIPUYECKOH TMOBEPXHOCTH, OCh
IAJTUHIPUYECKOU TOBepXHOCTH. [[unmHAp: ocHOBaHUS M OOKOBasi MOBEPXHOCTh, 00pa3yroIIas U OCh;
TJI0IA b OOKOBOM M IMOJTHOM MMOBEPXHOCTH.
Konudeckass moBepXHOCTh, 0Opa3ymooline KOHHMYECKOH TOBEPXHOCTH, OCh U BEpIIUHA
KOHUYECKoi moBepxHocTH. KOHyC: OCHOBaHME U BepIIMHA, 00pa3yoIas U OCh; MJIOMAAb OOKOBOW U



MOJTHOM TIOBEPXHOCTU. YCEUYEHHBIM KOHYC: oOpasylolue W BBICOTA;, OCHOBAaHHS M OOKOBas
IIOBEPXHOCTb.

Cdhepa m map: meHTp, paguyc, IHAMeTp; IUIOIAAb MOBEPXHOCTH cdeprl. B3aumuoe
pacriosioskeHue cepbl U INIOCKOCTH; KacaTesbHas INIOCKOCTh K cepe; miomas chepsl.

N300pakeHue Tes BpallleHHsl Ha MJIOCKOCTH. Pa3BEpTka uumHApa U KOHYyca.

KomOuHnanmu Ten BpamieHus 1 MHOTOTPAaHHUKOB. MHOTOIpaHHHK, OMMCAHHBINA OKOJIO cepsl;
cdepa, BiucaHHAs B MHOTOI'PAaHHHK, WJIH TEJIO BPAILICHHS.

[TonsTue 06 06bEMe. OCHOBHBIEC CBOKCTBA 00BEMOB Tell. TeopeMa 06 00bEME MPSIMOYTOIBLHOTO
napajiesienunena u cieacTeus u3 He€. O0bEM nminHapa, konyca. O0BEM 1apa U miomaab chepsl.

[TonoGHbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXTY TUIOIIAISIMU TIOBEPXHOCTEH, 00bEMaMu
MI0/1I00HBIX TEl.

CeueHus nunuHApa (MapauleabHO U NMEPIEHAUKYISIPHO OCH), CEYEHUs KOHYca (TapajuleabHOoe
OCHOBAHUIO U MPOXO/AILee Yepe3 BEPIINHY), CEUeHuUs 1apa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTtop Ha miuockoctu U B npocTpaHcTBe. ClI0XKEHHE U BBIYMTAHHE BEKTOPOB. Y MHOMKEHHE
BEKTOpa Ha 4ucio. PasznoxkeHne BeKkTopa IO TpEM HEKOMIUIAHApHBIM BekTopaM. IIpasuio
napauienenunena. Pemenue 3agad, CBSI3aHHBIX C NPUMEHEHMEM INPABUJI ACUCTBUM C BEKTOPaMHU.
[IpssMoyronbHas cucreMa KoopAuHAT B pocTpancTse. Koopaunate! Bexropa. [IpocTeimme 3anauu B
KOOpJuHaTax. YTrojl Mexay BekTopamu. CKalsipHOE NMPOU3BEACHHUE BEKTOPOB. BhluncieHue yrios
MEXy NPSAMBIMU U IJIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIN METOA IIPHU PELICHUH F€OMETPUUECKUX
3aj1ad.

INJIAHUPYEMBIE PE3YJIbTATBI

JJMYHOCTHBIE PE3YJIBTATbI

JIMdHOCTHBIE pPE3yJbTaThl OCBOSHHUS MPOrpaMMBI y4eOHOro TmpenMera «MareMaTuka
XapaKTepU3yITCs:

I'paxxnanckoe BocnuTanue:

COPMUPOBAHHOCTHIO ~ TPAKIAHCKOW  TMO3WUIUU  OOYYaroIIerocsi Kak  aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUHCKOTO OOIIEeCTBa, MPEACTABICHUEM O MAaTeMaTHYCCKHUX OCHOBaX
(GYHKITMOHUPOBAHMS PA3IMUHBIX CTPYKTYp, SABICHUH, MPOLETYp TPaKJAHCKOTO 00IIecTBa (BHIOOPHI,
OTIPOCHI U TP.), YMEHHUEM B3aUMOJICHCTBOBATh C COIMATBHBIMU WHCTHUTYTAMH B COOTBETCTBHUU C UX
(GYHKIUSAMU ¥ Ha3HAUYEHUEM.

IlaTpuoTHyeckoe BOCIUTAHHE:

c(hOPMUPOBAHHOCTHIO POCCUHCKON Tpa)KTaHCKOW HISHTHUYHOCTU, YBOXKEHHS K IMPOLUIOMY H
HACTOAIIEMY POCCUUCKONH MaTeMAaTHKH, [EHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHHUSM POCCHUICKUX
MaTEMAaTHKOB U POCCHICKON MaTEeMAaTUYECKOU IIKOJIBI, K UCTIONB30BAHUIO ITUX JOCTHKEHUH B PYTUX
HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHSA

OCO3HAHHWEM  JyXOBHBIX  IIEHHOCTEH  POCCHICKOrO  Haponaa;  cHOopMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMsI, ITHUYECKOTO IMOBEICHUS, CBSI3aHHOTO C TMPAKTHUUYECKUM MPUMEHEHUEM
JMOCTHKCHUM HAYKH W JCITCIbHOCTHIO YYEHOr0; OCO3HAaHWEM JIMYHOTO BKJAJa B IOCTPOCHHE
YCTOMYHUBOTO OYAyIIEro.

IcTeTHYECKOE BOCIUTAHUE:



JCTETHUYECKUM OTHOLICHHEM K MHPY, BKIIIOUYas 3CTETUKY MaTEMATHYECKUX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3ajay, PEIICHUH, PACCYKICHHH; BOCHPUUMYHMBOCTHIO K MATEMaTHUYECKHUM acleKTaM
Pa3JIMYHBIX BUJIOB UCKYCCTBA.

Pusnyeckoe BOCIUTAHHE:

C(OPMHUPOBAHHOCTBIO YMEHMS IPUMEHSTh MaTeMaTHYeCKUe 3HaHUs B UHTEpPecax 3J0pOBOTO U
6e3omacHoro 00pas3a JKM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3J0POBBIO (3710pOBOE IMHUTAHUE,
cOaTaHCUPOBAHHBIN PEXHUM 3aHIATUN U OTIbIXA, PETyJsipHas (pu3ndecKkas aKTUBHOCTD); (PU3MYECKOTO
COBEPLICHCTBOBAHUSA, IIPU 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JESATEIBHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTHU TPYI0JII00US; HHTEPECOM K Pa3UIHBIM chepam
npoeCCUOHATTbHON AEATEIbHOCTH, CBS3aHHBIM C MAaTEMAaTHKOW M €€ MPHIOKEHHSIMH, yMEHHEM
COBeplLIaTh OCO3HAHHBIM BBIOOP Oyaylied Mmpodeccuu M peain30BbIBATE COOCTBEHHbBIC KM3HEHHBIE
IUTaHbl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTH4ecKkoMy oOpa30BaHUIO U caMOOOpa30BaHUIO Ha
MIPOTSDKEHUM BCEH KM3HU; T'OTOBHOCTBIO K AKTMBHOMY YYAaCTHIO B PEIICHMM MPAKTUYECKUX 3a7ad
MaTeMaTHYECKOW HAIPABIECHHOCTH.

JIKOJIOTHYEeCKOe BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTBIO  3KOJOIMYECKOW KYJIbTYpbl, IOHUMAaHHWEM BIUSHHUS COLUAIBHO-
SKOHOMHUYECKHX IIPOLECCOB HA COCTOSHUE INPUPOAHOM M COLMAIBHOM Cpenbl, OCO3HAHUEM
r7100aIBHOTO XapaKTepa SKOJIOTMYECKHX MpoOJeM; OpHeHTalMeld Ha IPUMEHEHNE MaTeMaTHUeCKUX
3HaHU U1 peleHus 3aad B 00JIaCTH OKPY>KaroLeH cpe/ibl, INIaHUPOBAHUS IIOCTYIKOB U OLIEHKH UX
BO3MO>KHBIX ITOCJIEICTBUH NIl OKPY’KAIOLLEH CPEB.

IleHHOCTH HAYYHOI'0 TO3HAHUSA:

c(OPMHUPOBAHHOCTHI0 MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOIECTBEHHOM MPaKTUKU, TOHMMaHHEM MaTeMaTHYeCKON HayKH Kak cepbl YyeloBeuecKou
JESATEIBHOCTH, ITAOB €€ Pa3BUTUSA U 3HAYMMOCTH JJIsl Pa3BUTHS LIMBUWIN3ALMN; OBJIAJICHUEM SI3BIKOM
MaTeMaTHKM W MaTE€MaTU4YeCKOM KYJIbTYpOM KakK CpEICTBOM IIO3HAHMS MHPA; TOTOBHOCTHIO
OCYULIECTBJIATH IPOEKTHYIO ¥ UCCIIEI0BATEIBCKYIO IEATEIBHOCT HHANBHTyAJIbHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIBTATDI

MertamnpeaMeTHbIe pe3yJIbTaThl OCBOCHHS IMPOrpaMMbl ydeOHOro mpeamera «MaTeMaTHKay
XapaKTePU3YIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMU NO3HABAMENbHBIMU oeticmeusimu,
VHUBEPCANbHLIMU ~— KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — VHUBEPCANbHLIMU — PecysamuUeHbIMU
OelicmeusmMu.

1) Vuueepcanvuvie nosmasamenwvhuvle Oeticmsus, obecneuusaiom @Gopmuposanue 6a306bix
KOZHUMUBHBIX NPOYECco8 00yYaouuxcs (0c6oeHue Memooo8 NO3ZHAHUSL OKPYICAIOue20 Mupa,
npuUMeHeHUe T02UHeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayuetr).

basoBble Jlornyeckue 1eMcTBUA:

BBISIBIISAITh U XapaKTEPU30BaTh CYIIECTBCHHBIC IPU3HAKYA MATEMAaTHIECKUX 00BEKTOB, TOHSATHIA,
OTHOIICHUHA MEXAy MOHATHAMH; (OPMYIHUPOBaTH ONPEACICHUS IOHSITHH; YCTaHABJIMBAThH
CYIIECTBEHHBI TPU3HAK KJIaCCH(PHMKAIIMK, OCHOBAHUS Ui OOOOMICHHS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOT0 aHAJTN3a,;

BOCIIPUHUMATh, (OPMYJIHPOBaTh W MPEOOpPa3OBBIBATH CYKACHHUS: YTBEPAUTCIbHBIE U
OTpHIIATENIbHBIC, €IUHHYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

BBISIBIISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTUBOpeunsi B (hakrax,
JIAHHBIX, HAOJIIOJICHUSX U YTBEPXKACHUSAX; IPEIIaraTb KPUTCPHH IS BBISBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYU;



JieaTh BBIBOJABI C MCIIOJIb30BAHHEM 3aKOHOB JIOTMKH, JAEJYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIILHO JIOKA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPXKIEHUH (TIpsIMBIE U OT
IIPOTUBHOI'0), BHICTPAUBAaTh apryMEHTALMIO, IPUBOAUTH IIPUMEPBI U KOHTPIPUMEPHI; 0OOCHOBHIBATh
COOCTBEHHBIE CYXJIEHUS U BBIBObI;

BBIOMpATh crocol pemieHust yd4eOHOW 3a1aun (CpaBHUBATh HECKOJBKO BAPUAHTOB PELICHHUS,
BbIOMpATh HanOoJIee MOIXOASIINN ¢ YIETOM CaMOCTOSTEIBHO BBIZCICHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBarejabLCcKue AeiicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HMCCIEN0BATEIbCKUM MHCTPYMEHT IO3HaHUA; (OPMYIMPOBATH
BOMPOCHI, (UKCUPYIOIIME TPOTUBOpEYHE, MpoOJIeMy, YCTaHABIMBATh KMCKOMOE U JaHHOE,
(opMHPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;

IPOBOJIUTh  CaMOCTOSITEJIbHO  CIUIAHUPOBAHHbBIM  3KCIIEPUMEHT,  MCCIEJOBAHUE IO
YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OObEKTa, SBJIEHUsS, IpoLecca, BBIABICHUIO
3aBHCUMOCTEHN MEXTy 00BEKTaMH, SIBICHUSMH, IPOIIECCAMH;

CaMOCTOSITENILHO (HOPMYIMPOBaTh OOOOLICHUS W BBIBOJABI 10 pe3yJbTaTaM MpPOBEAEHHOTO
HaOJIIOACHUS, UCCIEI0BaHMs, OLIEHUBATh JOCTOBEPHOCTh IOJYYEHHBIX pE3yJIbTAaTOB, BBIBOJOB U
0000I11IeHMI;

IPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE TPOIIECCa, a TAK)KE BBIIBUTATD MPEIIOIOKEHHS O €ro
Pa3BUTHH B HOBBIX yCIIOBUSIX.

PabGora ¢ undopmanmeii:

BBISBIIATH JA€(UIUTHI MH(OpMAIMK, JaHHBIX, HEOOXOMUMBIX Ui OTBETAa Ha BOIPOC U JUIs
peIIeHHMs 3a/1a9H;

BHIOMpaTh  HMHGOPMAIMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,  AaHAJM3UPOBATH,
CHCTEMaTU3UPOBATh U UHTEPIIPETUPOBATH HH(OPMALINIO PA3INYHBIX BUAOB U (POPM IpeaCcTaBICHNUS;

CTPYKTYPUPOBaTh MH(OPMALNIO, MPEJCTABIATh €€ B pa3IMYHbIX (opMax, WILIFOCTPUPOBATh
rpaduyecku;

OILIEHUBATh HAAEKHOCTH HH(OPMAIIHH IO CAMOCTOSATENEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

2) VHuueepcanvhvie KOMMYHUKAmueHbvle Oelicmeus, 00ecneyusarom coopmMuposaHHoCmy
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
OO0wmenue:

BOCIIPHHUMATh M (OPMYJTUPOBATh CYXICHHS B COOTBETCTBUU C YCIOBUSIMH H LEISIMHU
O0I1IEeHUS; ICHO, TOYHO, TPAMOTHO BBIPAXXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHMS [0 XOY PEeIICHHUs 3aa4l, KOMMEHTUPOBATh MOJyYEHHBIH pe3ysbTar;

B XO0JIe¢ OOCYKICHHs 3alaBaTh BOIPOCH IO CYHIECTBY OOCYXJTaeMOW TEMBI, MPOOIIEMBI,
pemaeMoi 3a1a4n, BHICKA3bIBaTh HWJIEH, HAIlCJICHHBIE Ha TIOWCK DEUICHHUS; COIMOCTaBISITh CBOH
CYXJEHHUS C CYXICHHUSMHU JPYTUX Y4YacCTHUKOB Juajiora, OOHApyXHBaTh pPa3IU4ue U CXOJCTBO
MO3ULIMI; B KOPPEKTHOH (hopme (popMyTupoBaTh pa3HOTIIACUS, CBOM BO3PaKEHHUS,;

NPEICTaBIATh PE3yIbTAaThl PEUICHUS 3aJadd, SKCIEPUMEHTa, WCCICIOBAHUS, IPOCKTA;
CaMOCTOSITENIbHO BBIOMpAaTh (hOopMaT BBICTYIUIEHUS C YYETOM 3ajjad Mpe3eHTallu U 0COOEHHOCTEH
ayJAUTOPUH.

CoTpyannuecTBo:

MOHMMAaTh M HWCIOJB30BATh MPEUMYIIECTBA KOMAHJHOW M WHAMBHIYATbHON pabOTHl TpH
pemeHnn y9eOHbIX 3a7a4; MPUHUMATD I1eJThb COBMECTHOH JEATEIhHOCTH, TUIAHUPOBATh OPTaHU3AIHIO
COBMECTHOH pabOTHhI, pacripeieNnaTh BUIbl paboT, TOrOBapUBAThCs, 00CYKAAThH MPOLECC U PE3yabTaT
paboThl; 06001IaTh MHEHHS HECKOJIBKUX JIIO/ICH;



y4acTBOBAaTh B TPYIIOBBIX ¢Gopmax padboThl (0OCykIeHHs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» U UHBIE); BBIMOJHATH CBOIO YaCTh pabOTHl M KOOPAWHUPOBATH CBOM ACUCTBUS C APYTUMH
YJieHaMX KOMaHJbBI; OIICHWBAaTh KAayeCTBO CBOETO0 BKJIaJa B OOMMN TMPOAYKT IO KpPUTEPHUSIM,
chOpMyIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSL.

3) Vuueepcanvhvie pezynsamuensie Oeticmeus, 0becneuuaiom QopMuposaHue CmvlClo8blX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.

Camoopranuszanus:

COCTaBISTh IUIAH, aJTOPUTM pELICHHUS 3a/Jayd, BbIOUpaTh CIOCOO pelIeHus C Y4ETOM
UMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATh U KOPPEKTHPOBAThH
BapHUaHTHI PEUICHUH ¢ y4€TOM HOBOM HH(pOpMAaILIUK.

CaMOKOHTPOJIb:

BJIa/IETh HABBIKAMHU MMO3HABATEIbHOU pe(IeKCUU KaK OCO3HAHHUS COBEPIAEMBIX NEHCTBUI U
MBICITUTENBHBIX TPOIECCOB, X PE3YIbTAaTOB; BIAJAETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOIIS
IpoLecca 1 pe3yJibTaTa pelieHHsl MaTeMaTH4eCKON 3a/1auH;

NpPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IPH PEIICHWH 3a7add, BHOCHTH
KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JaHHBIX, HAMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBAaTh COOTBETCTBUE PE3YyJIbTaTa LIEIU U YCIOBUSIM, OOBSCHATH NMPUYMHBI JOCTUKCHUS
WA HEJOCTI)KEHUS PEe3yIbTaTOB ACATEIBHOCTH, HAXOAUTh OIMOKY, JaBaTh OLIEHKY TPHOOPETEHHOMY
OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

OnepupoBarh NOHATUAMM: TOYKA, IPSAMAas, INIOCKOCTb.

IIpuMeHsITh aKCHOMBI CTEPEOMETPUH U CIIEACTBHS U3 HUX IIPU PELIEHUH T€OMETPUYECKUX 3a1a4.

OnepupoBarh NOHATUAMU: NapaLIEIbHOCT U MEPIEHAUKYISIPHOCTD MPSAMBIX U TNIOCKOCTEH.

KnaccudunupoBars B3aMMHOE pacioioKeHUE MPSIMbIX U IUIOCKOCTEN B IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSAMU: ABYTPAHHBIM YroJ, TpaHH JIByTPaHHOTO yria, peOpo ABYIpaHHOIO
yria; JUHENHBIA yroJl ABYTPaHHOTO YIJIa; IpaJyCcHas Mepa JBYTPaHHOIO yrJa.

OnepupoBaTh NOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBINYKJIBIH MHOTOTPaHHUK,
3JIEMEHThl MHOTOI'pPaHHUKA, TIPABUIIbHBI MHOTOTPaHHUK.

PacniozHaBaTe OCHOBHBIE BHJIbI MHOTOTPAaHHMKOB (TIMpaMuja; MpU3Ma, PSIMOYTOJIbHBIN
napaenenunes, Kyo).

KnaccudunupoBaTs MHOrOrpaHHUKH, BBIOUpPAst OCHOBAHUS JUIsl KJIaCCU(UKAUU (BBITYKIIbIE U
HEBBIMYKJIbIE MHOTOTPaHHHUKH; TMpPaBUJIbHbIE MHOTOTPAHHUKH, MpPSIMble M HAKJIOHHBIE MPU3MBI,
napasiesIenune Ibl).

OnepupoBarh NOHATHAMU: CEKYIasl INIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBACHATH IPUHITUTIBI TIOCTPOCHUS CEYCHHM, UCTIOIB3YS METOJI CIIE/OB.

CtpouTh ceyeHHs] MHOTOTPAaHHUKOB METOJIOM CJIE€JIOB, BBINOJHATH (BBIHOCHBIE) IJIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHHU3Y.

Pemate 3aaun Ha HaXOXXIEHHWE T'€OMETPUUYECKHX BEIMYMH O 00paslaM WM aJropuTMam,
MIPUMEHSISI U3BECTHBIE aHATMTUYECKHE METOIbI PU PEIIEHUHU CTaHAAPTHBIX MaTEMaTHUECKUX 3a/1a4 Ha
BBIYHCJICHUE PACCTOSIHUM MEXAY IBYMS TOYKaMH, OT TOYKHM IO MPAMOH, OT TOYKH IO IIOCKOCTH,
MEXy CKPELIMBAIOLIMMUCS IPSIMbBIMU.



Pemate 3aaun Ha HaXOXXIEHHE I'€OMETPUUYECKUX BEIMUYMH 10 00paslaM WM aaroOpuTMaM,
IIPUMEHSIS] U3BECTHBIC AHAIUTUYECKUE METO/IbI IIPU PELICHUH CTaHIaPTHBIX MATEMATHYECKUX 3a/1a4 Ha
BBIYMCIICHUE YIJIOB MEXKJY CKPCIMBAIOLUIUMUCS IPSIMBIMHM, MEXAY MPAMOU U INIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Bbruuciare 00bEMBI UM MJIOLIAAM MOBEPXHOCTEH MHOTOIpaHHMKOB (IIpU3Ma, MUPaMUAA) C
npUMeHeHHEeM (HOpMyJl; BBIUUCIATH COOTHOIICHUS MEXIY IUIOMIAAIMH HOBEPXHOCTEH, 00bEMamu
I10I00HBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh NOHATHAMM: CUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh CHMMETPHH;
LEHTP, OCb U INIOCKOCTh CHMMETPUH (PUTYPBI.

W3BnekaTh, MpeoOpa3oBbIBATh W HHTEPIPETUPOBATH WH(POPMALMIO O TMPOCTPAHCTBEHHBIX
reoOMEeTPHUECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTeKaX U PUCYHKAX.

IIpumensaT  reomerpuyeckue  GakThl A pPELIEHUS  CTEPEOMETPUYECKHUX  3ajad,
IPEJIoJIararolluX HECKOJIbKO 1IaroB peIeH s, €ClId YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

[IpuMeHATH mpocTEHIIME NPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a1ad.

[IpuBoaUTE NpUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEHN B PUPOJE U KU3HM, PACIIO3HABATh
IIPOSIBJIEHUE 3aKOHOB '€OMETPUH B HCKYCCTBE.

[IpuMeHATh NOJyYEHHBIE 3HAHMS Ha IPAKTUKE: AHAIM3UPOBATh pPEAIBHBIC CUTyallUd U
NPUMEHATh N3YUYEHHBIE MTOHATHUS B MPOIECCe MOMCKA PELICHUS MaTeMaTHYeCKH c(hOpMYITHPOBAHHOM
po0JIeMbl, MOJIEIMPOBATh PEAIbHBIE CUTYallUd Ha fA3bIKE T'€OMETPUHU, MCCIEN0BATh MOCTPOECHHBIE
MOJIJIN C MCIOJb30BAaHMEM T'€OMETPUYECKMX IOHATHM W TeopeM, ammapara aiareOphl; pelarb
IIPAaKTHUYECKUE 3a]]a4M, CB3aHHBIC C HAXOKJICHUEM T'€OMETPUYECKUX BEJINYMH.

11 KJIACC

OnepupoBaTh MOHATUSAMU: HUIUHAPUYECKas MOBEPXHOCTh, OOpa3yIOIIMe IHINHIPUYECKON
MOBEPXHOCTHU; LIMJIMH/P; KOHWYECKasi MOBEPXHOCTh, 00pa3yrolre KOHUUYECKON MOBEPXHOCTH, KOHYC;
chepudeckas MoBepXHOCTh.

PacnoznaBate Tena Bpamenus (HWJIMHIP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI TOMYyYEHUS TEl BpallleHUSI.

KnaccudunupoBars B3auMHOE pacnoiioskeHue cephl U MIOCKOCTH.

OnepupoBaTh TMOHATUSIMHU: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTAa, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBAHHUE IIAPOBOI0 CJIOSA, BHICOTA IIAPOBOIO CJIOS; IAPOBOM CEKTOP.

Boeruncnsate 00BEMBI M TMIIOMAAM TMOBEPXHOCTEM TeNn BpalleHHUs, T'€OMETPUUYECKUX TeNl C
pUMEHEHHEM (OpPMYIL.

OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIIMCAHHBIN B chepy M OMHMCAaHHBINA OKOJIO cheps;
cdepa, BiMCaHHAs B MHOTOTPAaHHHK HJTH TEJIO BPAIICHUSI.

BbI4HcnsTh COOTHOMICHHS] MEXKAY TUTOIIAIIMU TOBEPXHOCTEH U 00bEMaMU MTOTOOHBIX TE.

N3o00paxaTh wu3ydaemMble (QUTYpHl OT PYKH H C TNPUMEHEHHEM TMPOCTHIX UYEPTEKHBIX
WHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKH W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUTYp: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUs TEJl BpaIleHUs.

W3Bnekatb, MHTEPIPETUPOBATh W TMPeoOpa3oBbIBATh WH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTeKaxX U pUCYHKaX.

OnepupoBatrh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BBIONMHATE NEHCTBUS CIOXKEHUS BEKTOPOB, BHIYMTAHHS BEKTOPOB U YMHOKEHHUSI BEKTOpa Ha
YUCII0, O0BICHITEH, KAKHMH CBOMCTBAMHU OHH 00JIaaIoT.



[IpuMeHsTH IpaBUIIO NapauICICIIUIICAA.

OnepupoBath NOHATUAMU: AEKapTOBBl KOOPIAMHATHI B IPOCTPAHCTBE, BEKTOP, MO/YJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXAY BEKTOPAMM, CKaJISIPHOE IPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE BEKTOPBI.

Haxomute cymMMy BEKTOPOB M IPOM3BEIEHHE BEKTOPA Ha YHMCIIO, YroJl MEXAY BEKTOpaMH,
CKAJIPHOE MPOU3BEACHUE, PACKIIAbIBATh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3azaBath IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

[IpumensaT  reomerpuyeckue  GakThl A PELIEHUS  CTEPEOMETPUYECKUX  3azad,
IPEJIOIararolluX HECKOJIbKO 1IaroB PeIeH s, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe.

Pemate mnpocreiiye reoMeTpUYecKHe 3aJadyd Ha IIPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METOA.

Pemarp 3amaum Ha [10Ka3aTeabCTBO MAaTEMaTHYECKMX OTHOLICHMH W HaXO0XICHUE
IeOMETPUUECKUX BEJIWYMH 10 00pasuaM WIM alropuTMaM, MPUMEHssI U3BECTHBIE METObl IPH
pEeLIeHUH CTaHAAPTHBIX MATEMATHYECKUX 3a4a4.

[IpumensTh nmpocTeiiline MNporpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aau.

[IpuBoaUTE NpUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEHN B MPUPOJE U KU3HU, PACIIO3HABATh
IIPOSIBJICHUE 3aKOHOB F€OMETPUHU B HCKYCCTBE.

[IpuMeHsTh MONMy4YEHHbIE 3HAHUS HA MPAKTUKE: AHAJU3UPOBATH pEalbHblE CUTYallUH U
IIPUMEHATh U3yUEHHbIE MTOHATHUS B IIPOLEcce MOMCKa PELIeHNUs MaTeMaTUYecku c(hOpMYIMPOBAHHOM
po0JIeMbl, MOJIEIMPOBATh PEAJIbHBIE CUTYyallUd Ha fA3bIKE T'€OMETPUHU, MCCIEN0BATH MOCTPOECHHBIE
MOJIEIM C HCIIOJIb30BAaHMEM T'€OMETPUUECKUX IOHSITHM W TEeopeM, ammapara aiaredpbl; pelaTh
MIPAaKTHUYECKHUE 3a7]a4M, CBSI3aHHBIE C HAXOKIECHUEM T€OMETPUUECKUX BEITUYMH.



KYPC «BEPOATHOCTDb U CTATUCTHUKA»

VYu4eOusblii kypc «BeposiTHOCTh M CTaTHCTHKa» 0a30BOr0 YPOBHS SIBJSETCS MPOJOJIKEHHEM U
pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca 6a30BOTO YpOBHsI OCHOBHOM 1Kokl Kypc nmpenHazHaueH
it (GOPMHUPOBAHHUA Yy OOYYAIOIIUXCSA CTATUCTHYECKOW KYJIBTYphl M TOHUMAHHUSA POJH TEOPHH
BEPOATHOCTEH KaK MaTeMaTHYeCKOro MHCTPYMEHTA JUIsl U3YUYEHUS CIIyYalHbIX COOBITH, BETHUUH U
npoueccos. [Ipu nu3ydenun kypca odoramaroTcs IpeaCTaBICHUs yYalIUXCs O METOJaX UCCIIeIOBaHUS
W3MEHUYMBOIO MHUpPA, Pa3BUBAETCA MOHUMAHUE 3HAYUMOCTU U OOIIHOCTH MAaTEMAaTUYECKUX METOJOB
[IO3HAHUS KaK HEOThEMJIEMOM YaCTU COBPEMEHHOT'O €CTECTBEHHO-HAYUYHOT'O0 MUPOBO33PEHHUS.

ConepxkaHue Kypca HallpaBi€HO HA 3aKpEIUICHUE 3HAHWM, MOJYyYEHHBIX IPU U3YYEHUHU Kypca
OCHOBHOM HIKOJIBI M Ha Pa3BUTHE MPEICTABICHUN O CIy4alHbIX BEJIMYMHAX U B3aUMOCBA3SIX MEXIY
HUMU Ha BaXXHBIX IPUMEpax, CIOKEThI KOTOPBIX MOYEPIIHYTHI U3 OKPYKAIOIIEr0 MUpA.

B cooTBercTBMM C yKa3aHHBIMH LEISIMH B CTPYKType ydeOHOro Kypca «BeposTHOCT H
CTaTUCTHUKa» CpeJHed IIKOJbl Ha 0a30BOM YPOBHE BBIJCJIEHBl CIEAYIOLIUE OCHOBHBIE
cojiepkarenbHble TMHUU: «CiiydaiiHble COOBITHS U BEPOSTHOCTUY», «CilyyaiiHble BETMUUHBI U 3aKOH
OOJIBIINUX YHUCET.

Baxknyro yacTh Kypca 3aHUMAaeT U3y4eHHE T€OMETPUUYECKOT0 1 OMHOMUAIBLHOIO pacpeIeIeHUN
U 3HAKOMCTBO C UX HENPEPbIBHBIMU AHAJIOIAaMU — IIOKA3aTelIbHbIM M  HOPMaJbHBIM
pacrnpeneneHusIMH.

Copepxanne nuHNM «CrydaiiHple COOBITHSI M BEPOSTHOCTH» CIYXXUT OCHOBOM U
(dhopMUpOBaHHS TPEACTABICHUN O pPACHpPECIICHUH BEPOSTHOCTEH MEXKIY 3HAUCHUSMHU CITyYalHBIX
BEJIMYMH, a TaKXe 3Ta JIMHMUS HEeoOXoauMa Kak 0a3a s U3yuyeHHUs 3aKOHa OOJbLIMX YHCENT —
(GyHIaMEHTaJIbHOTO 3aKOHA, NEHCTBYIOIIEro B MPUPOAE U OOIIECTBE U MMEIOIEro MaTeMAaTHYECKYIO
¢dopmanuzamuio. CaMm 3akoH OOJBIIMX YMCEN HpeJlaraeTcss B O3HAKOMUTENbHOW ¢opme ¢
MUHUMAaJIbHBIM UCMOJIb30BaHUEM MaTeMaTH4ECKOro (hopMaausma.

Tembl, cBA3aHHBIE C HENPEPHIBHBIMU CIy4ailHBIMHU BEJIMYMHAMM, AKIEHTUPYIOT BHUMAaHHE
IIKOJIbHUKOB Ha ONMCAHUU U U3YYEHHM CIIyYalHBIX SBJICHHNA C MOMOIIbIO HEMPEPBIBHBIX (YHKIUIL.
OCHOBHOE BHHMMAaHHE YAEIAETCS IOKA3aTeIbHOMY M HOPMAaJIbHOMY PpAaCHpENEICHUSIM, IPU ITOM
MpeoiaraeTcs 03HaKOMUTENIBHOE U3yUeHUE MaTepralia 6e3 10Ka3aTeabCTB MPUMEHsIEMBbIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE
Ha uzyuenue kypca «BeposTHOCTh U CTaTHCTHKa» Ha 6a30BOM ypOBHE OTBOAUTCA | yac B HEETIO B
TEeUEHNE KKJIOTO ToJ1a O0y4eHHs, BCEro 68 y4eOHBIX YacoB.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

[IpencraBienre AaHHBIX C TMOMOIIBIO Tabmui u auarpamMM. CpenHee apupMeTHYECKOE,
MearaHa, HauOoublllee U HauMEHbIllee 3HAYCHUS, pa3Max, JUCHEpCHs U CTaHAApTHOE OTKIOHEHHE
YHCJIOBBIX HAOOPOB.

CrnyuyaiiHble SKCIIEpUMEHTHI (OMBITHI) W Cly4ailHble COOBITHS. OJIeMEHTapHbIe COOBITHS
(ucxonsl). BeposTHOCTH ciay4ailHOTO cOOBITHSA. BIM30CTH YacTOTBI U BEPOSTHOCTH COOBITHIA.
CryvaiiHple ONBITHI C PAaBHOBO3MOKHBIMHU 3JIEMEHTapHBIMU COOBITHSIMU. BeposTHOoCcTH COOBITHII B
OIBITAaX C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH COOBITUSMHU.

Omnepanu Hajg COOBITUSIMH: TiepeceueHHe, OOBEAMHEHHE, INPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Jitnepa. Dopmyna cia0KeHUs BEPOSITHOCTEN.



VYcinoBHas BEPOSATHOCTh. YMHOKEHUE BEpOATHOCTEH. JlepeBO CllydailHOTO 3KCHEpPUMEHTA.
dopmyna moaHON BeposTHOCTH. HezaBrucuMbIe COOBITHSI.

KomOunatopaoe mnpaBmino ymHOxkeHus. llepecranoBku u Qaxropuan. Yucio codeTaHHi.
Tpeyronbhuk Ilackang. @opmyna Ounoma HeroToHa.

bunapHbIii ciryyaliHbIN OIIBIT (MCIIBITAHKE), yelieX U Heyaauya. HezaBucumele ucnsitanus. Cepust
HE3aBUCUMBIX HCMBITAHUN 10 nepBoro ycnexa. Cepust He3aBUCUMBIX UCIIBITAaHUN bepHyim.

Cnyuaiinas BennuuHa. Pacnipenenenue BeposatHocTel. Juarpamma pacnpenenenus. [Ipumepst
pacnpesiesieHui, B TOM YHCiie, FeOMETpHUecKoe M OMHOMHAIIBHOE.

11 KJIACC

UucoBble XapaKTEPUCTUKH CIIy4alHBIX BEJIMYMH: MAaTEMaTU4YECKOE OXHUIAHUE, JUCIEPCUS U
CTaHJApPTHOE OTKJIIOHEHHE. lIpumepsl NpUMEHEHUsT MaTEMaTUYECKOrO OKHMJAHHs, B TOM YHCIE B
3ajjayax M3 IOBCEAHEBHOM XM3HHM. Maremaruyeckoe OXHJaHHe OMHApHOHM CiydallHOW BEJIWYMHBI.
MatemaTHuecKkoe 0XKUIaHUE CyMMBI CIIy4alHbIX BEIMUMH. MaTeMaTH4ecKkoe 0’KUJaHUE U JUCTIEPCUs
reOMETPHUECKOro 1 OMHOMHUAIBHOTO paclpeieleHuH.

3akoH OOJBIIMX YMCENT M €ro pojib B HayKe, Npupoie U oduiectBe. BriOopouHblil MeTox
HCCIIEJOBaHUI.

[Ipumepsl HenpephIBHBIX CIIy4alHbIX BeIUUuH. [IoHATHE O TUIOTHOCTH pacnpeesieHus. 3aaauu,
MIPUBOIALINE K HOPMAIILHOMY paclpezesieHuIo. [IoHsITHe 0 HOpMaJIbBHOM pacpeieIeHUN.

INJIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yNabTaTbl OCBOEHHUS IMPOrpaMMbl yueOHOro mnpenMera «MaremaTuka»
XapaKTepU3yIOTCs:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO  TPAXJAHCKOM  MO3MLMM  OOyyarollerocss Kak akTUBHOIO U
OTBETCTBEHHOI'0 WIEHAa POCCHHMCKOro OOINEeCTBa, IMPEJICTaBIEHHUEM O MaTeMaTHYeCKHUX OCHOBaX
(YHKIIMOHUPOBAHMSI PA3IMUHBIX CTPYKTYp, SABJIEHUH, MPOLETYp IPa’kJaHCKOro 001iecTBa (BbIOOPHI,
OTIPOCHI U Tp.), YMEHHUEM B3aUMOJICHCTBOBATh C COLUAIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX
(GYHKIMSAMU ¥ Ha3HAYEHUEM.

IIarproTnyeckoe BOCIMTaHUE:

c(OPMUPOBAHHOCTHIO POCCUHCKON Tpa)IaHCKOM WIECHTHUYHOCTH, YB)KEHMSI K MPOLUIOMY U
HACTOAIIEMY POCCUHCKON MaTeMaTHWKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHHUSM DPOCCHICKUX
MaTEMaTHKOB U POCCUMCKON MaTeMaTUYeCKOM IIKOJIbI, K UCIIOJIB30BAHUIO ATHX JIOCTHIKEHUH B APYTUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

OCO3HAHHWEM  JIyXOBHBIX  LIEHHOCTEH  POCCHHMCKOrOo  Haponaa;  c(pOpMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHMsSI, ITHUYECKOrO TMOBEJIEHUS, CBSI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM
JNOCTUKEHUM HAyKH M JAEATEIbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJAJa B IOCTPOCHHE
YCTONYHMBOTO OYyTyIIEro.

JCTeTHYEeCKOe BOCIIUTAHHUE:



JCTETUYECKUM OTHOLICHHEM K MHpY, BKIIIOUYAs ICTETHKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3ajay, PEIICHUH, PaCCYKICHHI; BOCHPUUMYMBOCTHIO K MATEMaTHUYECKHUM AacleKTaM
Pa3JIMYHBIX BUJIOB UCKYCCTBA.

Pusnyeckoe BOCIUTAHHE:

C(OPMHUPOBAHHOCTBIO YMEHMS IPUMEHSTh MaTeMaTHYeCKUe 3HaHUs B UHTEpPecax 3J0pOBOTO U
6e3omacHoro 0obpas3a JKM3HH, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO (310pOBOE MHUTAHUE,
cOaTaHCUPOBAHHBIN PEXHUM 3aHIATUN U OTIbIXA, PETyJsipHas (pu3ndecKkas aKTUBHOCTD); (PU3MYECKOTO
COBEPLICHCTBOBAHUSA, IIPU 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JESATEIBHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPY/Y, OCO3HAHHEM LEHHOCTH TPYAOIIO0US; HHTEPECOM K Pa3IUYHBIM chepam
npoeCCUOHATTbHON AEATEIbHOCTH, CBS3aHHBIM C MAaTEMAaTHKOW M €€ MPHIOKEHHSIMH, yMEHHEM
COBeplLIaTh OCO3HAHHBIM BBIOOP Oyaylied Mmpodeccuu M peain30BbIBATE COOCTBEHHbBIC KM3HEHHBIE
IUTaHbl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTH4ecKoMy OOpa30BaHHUIO M caMOOOpa30BaHUIO Ha
MIPOTSDKEHUM BCEH KM3HU; T'OTOBHOCTBIO K AKTMBHOMY YYAaCTHIO B PEIICHMM MPAKTUYECKUX 3a7ad
MaTeMaTHYECKOW HAIPABIECHHOCTH.

JIKOJIOTHYEeCKOe BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTBIO  3KOJOIMYECKOW KYJIbTYpbl, IOHUMAaHHUEM BIUSHHUS  COLMAIBHO-
SKOHOMHUYECKHX IIPOLECCOB HA COCTOSHUE MNPHUPOAHOW M COLMAIBHOM Cpenbl, OCO3HAaHUEM
r7100aIBHOTO XapaKTepa SKOJIOTMYECKHX MpoOJeM; OpHeHTalMeld Ha IPUMEHEHNE MaTeMaTHUeCKUX
3HaHUH JUIs peleHus 3aa4d B 00JIaCTH OKPY>KaroLIel cpe/ibl, IJIAHUPOBAHUS TOCTYIIKOB U OLIEHKH UX
BO3MO>KHBIX ITOCJIEJICTBUH JIJIs1 OKPYKAIOLIEN CPEB.

IleHHOCTH HAYYHOI'0 TO3HAHUSA:

c(OPMHUPOBAHHOCTHI0 MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOIECTBEHHOM MPaKTUKU, TOHMMaHHEM MaTeMaTHYeCKON HayKH Kak cepbl YyeloBeuecKou
NEATEIBHOCTH, ITAIOB €€ Pa3BUTHUSA U 3HAYUMOCTH U1l Pa3BUTHsI IMBWIN3ALNN; OBJIAJIEHUEM SI3bIKOM
MaTeMaTHKM W MaTE€MaTU4YeCKOM KYJIbTYpOM KakK CpEICTBOM IIO3HAHMS MHPA; TOTOBHOCTHIO
OCYULIECTBJIATH IPOEKTHYIO ¥ UCCIIEI0BATEIBCKYIO IEATEIBHOCT HHANBHTyAJIbHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIE pe3yJbTaThl OCBOCHHUsS IMPOrpaMMbl ydeOHOro mpenMera «MareMaTHKa
XapaKTePU3YIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMU NO3HABAMENbHBIMU oeticmeusimu,
VHUBEPCANbHLIMU ~— KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — VHUBEPCANbHLIMU — PecysamuUeHbIMU
OelicmeusmMu.

1) Vuueepcanvuvie nosmasamenwvhwvle Oeticmsus, obecneuusaiom @Gopmuposanue 6a306bix
KOZHUMUBHBIX NPOYECco8 00yYaouuxcs (0c6oeHue Memooo8 NO3ZHAHUSL OKPYICAIOue20 Mupa,
npuUMeHeHUe T02UHeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayuetr).

basoBble Jlornyeckue 1eMcTBUA:

BBISIBIISAITh U XapaKTEPU30BaTh CYIIECTBCHHBIC IPU3HAKN MATEMAaTHUYECKUX 00BEKTOB, TIOHATHIA,
OTHOIICHUHA MEXAy MOHATHAMH; (OPMYIHUPOBaTH ONPEACICHUS IOHSITHH; YCTaHABJIMBAThH
CYIIECTBEHHBI TPU3HAK KJIaCCH(PHMKAIIMK, OCHOBAHUS Ui OOOOMICHHS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOT0 aHAJTN3a,;

BOCIIPUHUMATh, (OPMYJIHPOBATh W MPEOOpPa3OBBIBATH CYXKJICHUS: YTBEPIAUTCIbHBIC U
OTpHIIATENIbHBIC, €IUHHYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

BBISIBIISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTUBOpeunsi B (hakrax,
JIAHHBIX, HAOIIOJICHUSX U YTBEPXKACHUSAX; IPEIaraTh KPUTCPUH IS BHISIBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYU;



JieaTh BBIBOJABI C MCIIOJIb30BAHHEM 3aKOHOB JIOTMKH, JAEJYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIILHO JIOKA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPXKIEHUH (TIpsIMBIE U OT
IIPOTHBHOTI'0), BBICTPAUBATh apryMEHTALUIO, IPUBOAUTH IPUMEPBI U KOHTPIPUMEPHL; 0OOCHOBBIBATb
COOCTBEHHBIE CYXJIEHUS U BBIBObI;

BBIOMpATh crocol pemieHust yd4eOHOW 3a1aun (CpaBHUBATh HECKOJBKO BAPUAHTOB PELICHHUS,
BbIOMpPATh HanOOJIee MOIXOASIIINHA ¢ YIETOM CAMOCTOATENBHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBarejhLCcKue AeiiCTBHA:

UCIIOJIb30BaTh BOIPOCHl KaK HMCCIEN0BATEIbCKUM MHCTPYMEHT IO3HaHUA; (OPMYIMPOBATH
BOMPOCHI, (UKCUPYIOIIME TPOTUBOpEYHE, MpoOJIeMy, YCTaHABIMBATh KMCKOMOE U JaHHOE,
(bopMHPOBATH THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIHI0, MHEHHE;

IPOBOJIUTh  CaMOCTOSITEJIbHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT,  MCCIEJOBAaHUE IO
YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OObEKTa, SBJIEHUsS, IpoLecca, BBIABICHUIO
3aBHCUMOCTEHN MEXTy 00BEKTaMH, SIBICHUSMH, IPOIIECCAMH;

CaMOCTOSITENILHO (HOpMYyITUPOBaTh OOOOLICHHUS W BBIBOJBI IO pe3yJibTaTaM MpPOBEAEHHOTO
HaOJIIOACHUS, UCCIEI0BaHMs, OLIEHUBATh JOCTOBEPHOCTh IOJYYEHHBIX pE3yJIbTAaTOB, BBIBOJOB U
0000I11IeHMI;

IPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE TPOIIECCa, a TAK)KE BBIIBUTATD MPEIIOIOKEHHS O €ro
Pa3BUTHH B HOBBIX yCIIOBUSIX.

PabGora ¢ undopmanmeii:

BBISBIIATH Ae(UIUTHI MH(DOpMAIMK, JaHHBIX, HEOOXOJUMBIX Ui OTBETa HAa BONPOC U IS
peIIeHHMs 3a/1a9H;

BHIOMpaTh  HMHGOPMAIMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,  AaHAJM3UPOBATH,
CHCTEMaTU3UPOBATh U UHTEPIIPETUPOBATH HH(OPMALINIO PA3INYHBIX BUAOB U (POPM IpeaCcTaBICHNUS;

CTPYKTYPUPOBATh WH(OPMAILIMIO, NMPEICTABIATh €€ B pa3IM4YHbIX (opMax, WIITIOCTPUPOBAThH
rpaduyecku;

OILIEHUBATh HAAEKHOCTH HH(OPMAIIHH IO CAMOCTOSATENEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

2) VHuueepcanvhvie KOMMYHUKAmueHbvle Oelicmeus, 00ecneyusarom coopmMuposaHHoCmy
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
OO0wmenue:

BOCIIPHHUMATh M (POPMYITUPOBATh CYXKICHHS B COOTBETCTBUU C YCIOBUSIMH H ULEISIMHU
O0I1IEeHUS; ICHO, TOYHO, TPAMOTHO BBIPAXXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHMS [0 XOY PEeIICHHUs 3aa4l, KOMMEHTUPOBATh MOJyYEHHBIH pe3ysbTar;

B XO0JIe¢ OOCYXJCHHUs 3alaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIAeMOW TEMBI, MPOOJIEMBI,
pemaeMoi 3a1a4n, BHICKA3bIBaTh HWJIEH, HAIlCJICHHBIE Ha TIOWCK DEUICHHUS; COIMOCTaBISITh CBOH
CYXJEHHUS C CYXICHHUSMHU JPYTUX Y4YacCTHUKOB Juajiora, OOHApyXHBaTh pPa3IU4ue U CXOJCTBO
MO3ULMI; B KOPPEKTHOM (hopMme PopMyTupoBaTh pa3HOTIIACHs, CBOM BO3PAKEHHUS;

NPEICTaBIATh PE3yIbTAaThl PEUICHUS 3aJadd, SKCIEPUMEHTa, WCCICIOBAHUS, IPOCKTA;
CaMOCTOSITENIbHO BBIOMpAaTh (hOopMaT BBICTYIUIEHUS C YYETOM 3ajjad Mpe3eHTallu U 0COOEHHOCTEH
ayJAUTOPUH.

CoTpyannuecTBo:

MOHMMAaTh M HWCIOJB30BAaTh IMPEUMYIIECTBA KOMAHJHOW WM WHIAMBHIyaTbHON pabOTHI TpH
pemeHnn y9eOHbIX 3a7a4; MPUHUMATD I1eJThb COBMECTHOH JEATEIhHOCTH, TUIAHUPOBATh OPTaHU3AIHIO
COBMECTHOH pabOTHhI, pacripeieNnaTh BUIbl paboT, TOrOBapUBAThCs, 00CYKAAThH MPOLECC U PE3yabTaT
paboThl; 06001aTh MHEHHS HECKOJIBKUX JIIO/ICH;



y4acTBOBaTh B TPYMIOBBIX ¢Gopmax padboThl (0OCykIeHHs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» U UHBIE); BBIMOJHATH CBOIO YaCTh pabOTHl M KOOPAWHUPOBATH CBOM ACUCTBUS C APYTUMH
YjieHaMH KOMaHJbI; OIICHWBAaTh KAayecTBO CBOETO BKJaJa B OOMMN MPOAYKT IO KPUTEPHUSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvhvie pezynsamuensie Oeticmeus, 0becneuuaiom QopMuposaHue CmvlClo8blX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.

Camoopranuszanus:

COCTaBJATh IUIAH, aJTOPUTM pEIICHUs 3aJayd, BBIOMPATh CIOCOO pelieHus ¢ Y4ETOM
UMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH
BapHUaHTHI PEUICHUH ¢ y4€TOM HOBOM HH(pOpMAaILIUK.

CaMOKOHTPOJIb:

BJIa/IETh HABBIKAMHU MMO3HABATEIbHOU pe(IeKCUU KaK OCO3HAHHUS COBEPIAEMBIX NEHCTBUI U
MBICITUTENBHBIX TPOIECCOB, MX PE3YJIbTATOB; BIAJAETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS
IpoLecca 1 pe3yJibTaTa pelieHHsl MaTeMaTH4eCKON 3a/1auH;

NpPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IPH PEIICHWH 3a7add, BHOCHTH
KOPPEKTHUBBI B JIEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJIEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBAaTh COOTBETCTBUE PE3YyJIbTaTa LIEIU U YCIOBUSIM, OOBSCHATH NMPUYMHBI JOCTUKCHUS
WA HEJOCTI)KEHUS PEe3yIbTaTOB ACATEIBHOCTH, HAXOAUTh OIMOKY, JaBaTh OLIEHKY TPHOOPETEHHOMY
OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

YuraTh U CTPOUTH TAOJIHUIBI U TUATPAMMBI.

OmnepupoBaTh MOHATUAMU: CpelHee apu(MeTHuecKoe, MeuaHa, HauOoJblllee, HaUMEHbIlIee
3HAYeHHE, pa3Max MacCHUBa YMCIIOBBIX JIaHHBIX.

OnepupoBaTh MOHATHSAMH: CIy4yalHBIM SKCIEPUMEHT (OMbIT) W CiydyailHOe COOBbITHE,
3JIEMEHTapHOe COOBITHE (3JIEMEHTApHbIM HCXOMA) CIYy4alHOrO OIbITA; HAXOJUTh BEPOSITHOCTU B
OIBITaX C PAaBHOBO3MOYKHBIMU CIIy4allHBIMH COOBITHSIMHM, HaXOAWTh W CPaBHUBATh BEPOSITHOCTU
COOBITUH B U3YYEHHBIX CIy4YaillHBIX 3KCIIEpUMEHTAX.

Haxomute u QopmynupoBaTh COOBITHS: TIEpeceueHHEe W OOBEIWHEHHE ITaHHBIX COOBITHH,
cOOBITHE, TPOTUBOIIOJIOKHOE JAHHOMY COOBITHIO; NTOJIb30BAThCs JUarpaMmamu Jitniepa u hopmyion
CJIOKEHMSI BEPOSITHOCTEN MPU PELIEHUH 3a/a4.

OnepupoBaTh MOHATHSIMH: YCIIOBHAs BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS, HaXOJIUTh
BEPOSTHOCTH C TOMOUIBIO IIPaBUJIa YMHOKEHHS, C TIOMOILBIO JIEpeBa Cy4yalHOTO OMBITA.

[TpuMeHATH KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TP PEIICHUH 3a]1a4.

OnepupoBaTh NOHATUSMU: UCIIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS MCTIBITAHUM, YCIIEX U
HeyJlaya; HaXOJUTh BEPOSTHOCTH COOBITUN B CEPUM HE3aBUCHMBIX MCIBITAHUNA JI0 TEPBOTO YyCIeXa;
HaXOJUTh BEPOSITHOCTU COOBITUIN B CEpUU UCTIBITAaHUHN bepHymu.

OnepupoBaTh NOHATUAMM: CIIy4aiiHas BEIMUYMHA, paclpeiesieHue BEPOSITHOCTEN, Auarpamma
pacnpeneseHus.

11 KJIACC
CpaBHUBaTh BEPOSTHOCTHM 3HAYCHHH CIY4allHOM BEJIMYMHBI IO PACHIPENCICHUI0 WIH C
MMOMOIIBIO AUarpamMm.



OmnepupoBarh MOHATHEM MaTEMAaTHYECKOTO OKUIAHUS; IPUBOJUTH PHUMEPHI, KaK IPUMEHSIETCS
MaTeMaTH4dYCCKOEC OXKUIAaHUC CHy’-IafIHOfI BCJIIMYMHBI HAXOAUTh MATEMATHUYCCKOEC OXHWIAHHUEC II0
JTAHHOMY PacIpe/eIICHHIO.

Hwmetp npencraBieHue o0 3aKoHe OOJBIINX YUCEIT.

Wwmetp npencraBieHne 0 HOPMAILHOM PacIpeIeIICHUH.



AJITEBPA 1 HAYAJIA MATEMATHYECKOT'O AHAJIN3A.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NMpoOrpamMmbl Bcero Kontpoaburie  Ilpaxrireckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypenr
MHoxecTBa palliOHAIBHBIX U
1 JIEMCTBUTEIILHBIX YKcell. PannoHaibHbIE 14 1
ypaBHEHUS U HEPABEHCTBA
5 Oyukuun U rpaduku. CTeneHs ¢ HelbM 5
MOoKa3aTeieM
3 Apudmernaeckuii KOpeHb N—0i CTETICHH. 18 1
UppanmonanbHble ypaBHEHHS 1 HEPABEHCTBA
DopMyiibl
4 TpUroHOMETpHUH. T pUroHOMeTpUUYecKre 22 1
ypaBHEHUS
5 [TocnenoBarenbHOCTH M MPOrPECCUN 5
6 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 3 1
3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undgposBbie)
n/n NMPOrpamMMbI Bcero Kontpoapueie  Ipaxruueckue oOpa3oBaTe/ibHbIE
padoThI padoTsbI pecypeni
CreneHsp ¢ palMOHaJIbHBIM MTOKA3aTEJEM.
1 [TokazarenpHas ¢pyHkums. [lokazarenbHbie 12 1
ypaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKITUS.
2 Jlorapudmudeckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. TpuroHOMeTpHUSCKUE 9 1
HEPaBCHCTBA
4 IIponsBonHas. IIpuMenenne npon3BoaHON 24 1
5 WNHterpain u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensie yncna 6
3 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 18 p
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




I'EOMETPUA
TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NMpOrpamMmbl Bcero Konrpoaburie  Ilpaxtirieckue o0pa3oBaTesbHbIE
padoThI padoTsbI pecypenr
1 BBenenmne B crepeoMeTpuio 10
5 [IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
3 HepHeHHI/IIiyJIﬂpHOCTB PSIMBIX H 12
TUIOCKOCTEH
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 IToBTOpEHUE: ceueHus, pacCTOSIHUS U YTJIIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Temna Bpamenus 12
OOBEMEBI TEN 5)
BekTopbl 1 KOOPIMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001EeHNE, 7 1
crcTeMaTH3aIus 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




BEPOATHOCTDb U CTATUCTHKA

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypeni
1 [IpencraBieHne faHHBIX U ONUCATEIbHAS 4
CTaTUCTHKA
Crny4aiiHbI€ OTIBITHI U CITy4aiiHbIE COOBITHSA,
2 OTIBITHI C PABHOBO3MO>KHBIMHU 3 1
3JIEMEHTApHBIMU UCXOJaMU
3 Omnepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3
BEPOSATHOCTEM
VYcioBHast BEpOATHOCTh, IEPEBO
4 CJIy4aifHOTO OIbITa, popMyIia MOTHON 6
BEPOSITHOCTH Y HE3aBHCUMOCTh COOBITHIA
5 OneMeHThl KOMOMHATOPUKU 4
6 Cepuu nocrienoBaTeNbHbIX UCIIBITAHUI 3 1
7 CrnyyvaiiHble BeIMYMHBI U PacIpeieNeHHs 6
8 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 5 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 MaremaTH4yecKoe OKHUIAHUE CIy4YaiiHOM 4
BEJIMYUHBI
5 HHCHGPCHjI Y CTaHJApTHOE OTKJIOHECHHE 4 1
CIIy4aiiHOM BEIMYMHBI
3 3aK0H OOJIBIINX YHCET 3 1
4 HenpepriBHbIe CilydaiiHbIe BETUYHMHBI 5
(pacripeneneHus)
5 HopwmainbHoe pacnpenenenus 2 1
5 [ToBTOpEHME, 0606HICHI:IG u 19 5
CUCTeMaTH3aIusl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1) Maremaruka: anreOpa ¥ Havaja MaTEeMaTHYECKOTO aHAJIM3a, reoMeTpus. Anrebpa u
Hayvaja MaTeMaTu4yeckoro aHaimsa (B 2 yactsax), 10-11 xmaccel/ Yacts 1: Mopakosuu A.T.,
Cemenos I1.B.; Yacte 2: Mopakosuu A.I'. u npyrue; noj penakuueit Mopakosuda A.T.,
O6mecTBO ¢ orpannueHHOM 0TBeTcTBEHHOCTHI0 « IOl MHEMO3NHA »

2) Maremaruka: anreOpa W Hadaja MaTEeMaTHYEeCKOTO aHaiu3a, reoMmerpus. AisreOpa u
Hayajia MaTeMaTudeckoro ananmsa (B 2 yactsx), 11 kimacc/ Mopnkosuu A.I'., Cemenos I1.B.,
AnekcannpoBa JI.A., Mapnaxaea E.JI., AxumonepHoe o6mectBo «M3mareabcTBo
«IIpocBemenue»

3) Marematuka: anreOpa U Hadaia MaTeMaTH4YeCKOro aHaiu3a, reomerpus. ['eomerpus, 10-
11 xmaccel/ ArtanacsH JI.C., byryzoB B.®., Kagomues C.b. m apyrue, AKIIMOHEpPHOE

obmectBo «M3aatenbpcTBO «IIpocBemieHue)

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

https://edu.mob-edu.ru/

https://mathb-ege.sdamgia.ru/

https://fipi.ru/eqge/otkrytyy-bank-zadaniy-ege



https://edu.mob-edu.ru/
https://mathb-ege.sdamgia.ru/
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