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MNOSICHUTEJIbHAS 3AITUCKA

Pabouas mporpamma yd4eOHOTO Kypca «Anrebpa M Hayajla MaTeMaTHYECKOTO AHAIHU3a»
0azoBoro ypoBHs it obydatonuxcst 10 —11 kmaccoB paszpaborana Ha ocHoBe DenepalibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApTa CPeaHEro odmiero oOpa3oBaHUs, C y4ETOM
COBPEMEHHBIX MUPOBBIX TpeOOBaHM, MPEABABIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHMIO, U
TpaIuIMid pocCUiickoro oOpa3oBanus. Peamm3anusi mporpamMMbl 00eCIEUMBAET OBJIAJCHHE
KIIFIOYCBBIMU KOMIICTCHUHUAMU, COCTABJIAIOIIMMU OCHOBY IJId CaMOpPa3BUTHUA U HCIIPCPLIBHOT'O
0o0pa3oBaHus, IEIOCTHOCTh OOLIEKYIbTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO DPAa3BHTHUS
JUYHOCTH 00YyJarOIUXCsl.

HEJA U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajlia MaTeMaTHMYECKOTO aHajIW3a» SBIIETCS OJHUM M3 Hauboliee
3HaYMMBIX B MPOTpaMMeE CTapiieil IIKOJBI, IMOCKOJBKY, C OJHOW CTOPOHBI, OH O0ECIeYnBaeT
WHCTPYMEHTAIbHYI0 0a3y /s HM3y4YeHUS BCEX E€CTECTBEHHO-HAYYHBIX KYpCOB, a C JpPYrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE W aOCTpaKkTHOE MBIIIICHHE YYalluxcsl Ha YpPOBHE,
HEO0OXO0IMMOM JUIsl OCBOEHHSI KypCOB MH(POPMATHKH, O0OIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH.
B paMkax maHHOTO Kypca yJamruecst OBJIaIeBal0T YHHBEPCATLHBIM SI36IKOM COBPEMEHHOM HayKH,
KoTOpast GopMyIHpyeT CBOM AOCTIKEHHSI B MaTeMaTHIeCKoi (opme.

Kypc anre6pbl 1 Hayan MaTeMaTHYECKOr0 aHAJIM3a 3aKJIaJbIBa€T OCHOBY JUISl YCHEIIHOTO
OBJIQZICHUSl 3aKOHAMH (HU3UKH, XAMHUH, OWOJOTHH, TIOHNMAaHUS OCHOBHBIX TEHICHIIHN
SKOHOMMKH M OOILIECTBEHHOM >KU3HHU, TIO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LIH(PPOBBIX
U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HMCIOJIb30BaTh UX B MOBCEIHEBHON kU3HU. B TOXeE
BpeMsi OBJIaZIcHHE aOCTPAKTHBIMHM U JIOTHUECKU CTPOTMMHU MAaTeMAaTHUYECKUMHU KOHCTPYKLIHSIMHU
pa3BUBaeT yMEHHWE HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH YTBEPXKIEHUS,
WCIIOJIb30BaTh 00O00IIEHNEe W KOHKPETH3aIMio, a0CTparupoBaHWE W aHAJIOTHIO, (hopmMupyer
KpeaTHUBHOE W KPUTHYECKOE MbIlLIeHHe. B xone u3ydenus anreOpbl M Hayall MaTeMaTUYECKOTO
aHaJli3a B CTapllieil IIKoJie yJalluecs IMOJIy4aloT HOBBIM ONIBIT PELIEeHUs MPUKIAIHBIX 3a/1ad,
CaMOCTOSITEJIBHOTO ~ TOCTPOEHHUS MaTeMAaTHYeCKHMX MOJele  peallbHbIX CHUTyalluid
UHTEPIpETAllMM  TOJYYEHHBIX pELICHUM, 3HAKOMSTCS C MpUMEpaMHU MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH B MpPUPOJIE, HAyKe U B HMCKYCCTBE, C BBIJAIONIMMUCSI MaTeMaTHUYEeCKUMHU
OTKPBITHSIMU U UX aBTOPaMH.

Kypc oOnanaer 3HaYUTENBHBIM BOCHUTATENBHBIM MOTEHIIMAIOM, KOTOPBIA peanu3yercs
Kak uepe3 yueOHBI MaTepuai, CroCOOCTBYIONINN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
Tak u dYepe3 cnenupuky y4eOHON JeATENbHOCTH, TpeOyromeld CcaMOCTOSATEIbHOCTH,
aKKypaTHOCTH, NPOJODKUTEIBHOW KOHIIGHTpAllMM BHUMAHUST M OTBETCTBEHHOCTH 3a
MIOJIy4YEHHBIN pe3ynbTarT.

B ocHoBe meroauku oOyueHus airedpe U HayalaM MaTeMaTUYECKOTO aHalHu3a JICKUT
JeATeIbHOCTHBIN MPUHLUI 00yYeHUsL.

CrpykTypa Kypca «Anredpa U Hayajga MaTeMaTHYECKOTO aHAIN3a» BKIIIOYAET CIIETyIOlIe
coJiepKaTelbHO-METOIUYecKue JUHUU: «YUucna W BbluMcieHus», «OyHKuMH U TpapuKuy,
«YpaBHEHUs U HepaBeHCTBa», «Hauana mMaTeMaTH4eckoro aHanuza», «MHOXECTBA U JIOTHKaY.
Bce ocHOBHBIE cofepkKaTeabHO-METOIMYECKUE JIMHUM U3Yy4aroTcs Ha MPOTSDKEHUHM JBYX JIET
oOy4yeHHs B cTapulel MIKOoJe, eCTECTBEHHO JOMOJHSS JIpyr Apyra M MOCTENEHHO HacChIIAsCh
HOBBIMH TeMaMH U pasjenamu. JIaHHBIH Kypc SBIS€TCS HWHTETPATHUBHBIM, MOCKOJIbKY
oObenuHsieT B cebe Ccojlep)KaHue HECKOJIbKUX MaTeMaTHYeCKuX JUCHMIUIMH: —anreopa,



TPUTOHOMETPUS, MATEMATUYECKUN aHAIU3, TEOPHsI MHOKECTB U Jip. [To Mepe Toro Kak y4amiuecs
OBJIaZICBAIOT BCE OoJiee MMIMPOKMM MaTEMaTHUECKUM amIaparoM, y HHX MOCIEI0BaTeIbHO
(dopMupyeTcsi ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHUECKYI0 MOJENb peaJbHOMN
CUTYaIlu¥, MPUMCHITh 3HAHUs, MOJIydeHHBICE B Kypce «Anrebpa W Hadaisa MaTeMaTHYECKOTO
aHaIM3a», JUIsl PEIIeHUs] CaMOCTOSITENIbHO CQOPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajadyd, a
3aTe€M MHTEPIPETUPOBATH MOIYUYEHHBIN pe3yibTaT.

CopepxarenpHo-MeToAMYecKass  JUHMS — «YHucnma W BBIUMCIIEHHS»  3aBeplIacT
(dbopMUpOBaHHE HABBIKOB HWCIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOE OBUI0 HAa4YaTto B
OCHOBHOI 1iKkojyie. B crapuieil mkose ocoboe BHUMaHUE yaensiercd (GOpMUPOBAHUIO MPOUYHBIX
BBIYUCIIUTEIIBHBIX HABBIKOB, BKJIIOYAIONIUX B C€OS HCIOJIB30BAHHME DPA3IUYHBIX (POpPM 3arucu
NEHUCTBUTENFHOTO YHWCIA, YMEHHME PAIMOHAIBHO BBHITIOJHIATH JCHUCTBUS C HHUMH, JeNaTh
MPUKUJIKY, OIICHUBATh pe3ynbTrar. OOydarommuecss TMOJIy4aloT HaBBIKM TPHOIHKEHHBIX
BBIYUCJICHUH, BBITIOJHEHUS JEWCTBUM C YHMCIaMU, 3alUMCAaHHBIMU B CTaHIApPTHOW Qopme,
WCIIOJIb30BAHUSI MATEMAaTHYECKUX KOHCTAHT, OIIEHWBAHUS YMCIIOBBIX BBIPAKEHUN.

Jlunusa «YpaBHEHHS M HEPABEHCTBA» pEaTU3YyeTCs Ha MPOTSHKEHHWU BCEro OOydeHUs B
CTapuiel mIKoJie, TMOCKOJIbKY B KaXJIOM pas3feie MporpaMMbl NPEAYyCMOTPEHO pEelIeHHe
COOTBETCTBYIOIINX 3aa4. OOyuaronuecs: OBIaJIeBaOT PA3IMYHBIMA METOJIAMHU PELICHUS LIETIbIX,
paIrMoOHAIBHBIX, UPPAITMOHAIBHBIX, TTOKA3aTEeNIbHBIX, JTOTAPUIMUUECKUX U TPUTOHOMETPHUECKHIX
ypaBHEHUM, HEPABEHCTB M MX CUCTeM. [lomydeHHbIe YMEHUS WCIIOIB3YIOTCS TIPH UCCIIEIOBAHUN
(GYHKIME ¢ MOMOUIBIO MPOU3BOJHOM, PEIICHWH MPUKIATHBIX 3a/a4 M 3ajad Ha HaXOXKICHHE
HauOOJIBIINX ¥ HAMMEHBINX 3HaueHuN (QyHKIMU. JlaHHAsS conepikaTeNbHasi TUHUS BKIIOYAET B
cedst Takke (OPMHUPOBAHWE YMEHHUW BBITIOJHATH pacd€Tsl 1Mo ¢opMyliaM, MpeoOpa3oBaHUs
LEbIX, PAlUOHAIBHBIX, UPPALHMOHAIBHBIX M TPUTOHOMETPUYECKMX BBIPDAKECHHUM, a TakkKe
BBIPKEHUH, COJepKalluX cTerneHu U Jorapudmsel. braromaps msydeHuio anreOpanyueckoro
MaTepuasa MPOUCXOAUT JaibHeHllee pa3BUTHE ATOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIICHUS
yuaiuxcs, (OPMHUPYIOTCS HAaBBIKM JEIYKTHUBHBIX PacCyXACHUH, pabOThl C CHUMBOJIbHBIMU
dbopmamMu, peCTaBICHHUS 3aKOHOMEPHOCTE M 3aBUCUMOCTEN B BUJE PAaBEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pPpeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 3aJa4, HarJISJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopepxarenbHo-mMeToanueckas JuHUS «DyHKIUU U TpaduKi» TECHO NepervieTaeTcs ¢
OPYTMMHU JIMHUSIMU Kypca, IIOCKOJbKY B KakKOM-TO CMBICIE 3aJa€T NOCIEI0BaTEIbHOCTD
W3ydeHuss Marepuana. V3yueHue CTenmeHHOH, IOKa3aTeNbHOM, JIorapuPMUYECKON U
TPUTOHOMETPUYECKUX (PYHKUIMNA, MX CBOMCTB M TpaduKOB, HCHOIb30BaHUE (DYHKIUN s
pelieHus 3aJad M3 APYruX Y4eOHBIX NPEIMETOB M pealbHON >KM3HH TECHO CBS3aHO KakK C
MaTeMaTHYeCKUM aHaJIM30M, TaK M C pelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Gombioe
BHMMaHUE yjensercs (OPMUPOBAHUIO YMEHHS BBIpaKaTh (OpMylaMU 3aBHCHUMOCTH MEXIY
pa3IMYHBIMU BEIMYMHAMH, HCCIEIOBAaTh TMOJY4YeHHbIE (YHKIHUHU, CTPOUTh HX TIpaduKH.
Marepuan 3TON cOAep)KAaTEeIbHON JIMHUM HAlEJIeH Ha pPAa3BUTHUE YMEHMM U HABBIKOB,
MO3BOJISIIOIIMX ~ BBIPAKATh 3aBHUCHMOCTHM MEXKAY BEIMYMHAMH B  pa3iuyHOM  (opmMme:
aHAIMTUYEeCKOM, Trpaduueckod u ciaoBecHO. Ero wu3ydeHwe cmnocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIOCOOHOCTH K  OO0OOIIEHHIO W KOHKpETH3alluW,
HCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas nuHus «Hadana maTeMaTHYeCKOTrO aHaIM3a» IMO3BOJISIET CYLIECTBEHHO
pacIIUpUTh KPYT KaKk MaTeMaTUYECKUX, TaK U MPUKIAJHBIX 33/1a4, JOCTYIMHBIX 00yJaromuMcs, Y
KOTOPBIX MOSIBISIETCS BO3MOKHOCTh UCCIIEIOBATh U CTPOUTH Ipaduku HyHKIHMHI, OTpeaensTh UX
HauOOJBIINE U HAUMEHBIIINE 3HAUCHUS, BRIYUCIATh Momaan Guryp u oObEMBI Tel, HAXOIUTh
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CKOPOCTHM U YCKOpEHHs ImpolleccoB. JlaHHas colep)kaTelibHasi JUHUS OTKPBIBACT HOBBIC
BO3MOKHOCTH TIOCTPOCHHSI MaTEeMaTUYECKUX MOJIEJIEH peajbHbIX CHUTYyallui, HaXOXJIECHUS
HaWJIy4lIEero pPEIICHUs] B MPUKIAIHBIX, B TOM YHCIIE COIUAIbHO-DKOHOMHUYECKHX, 3aJadax.
3HAKOMCTBO C OCHOBaMH MaTeMaTHUYECKOTO aHalIM3a CIHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(OpMaTBHO-JIOTUYECKOTO M KPEATUBHOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUI pPacliO3HABAThH
MPOSIBJICHUSI 3aKOHOB MAaTEMAaTUKU B HayKe, TEXHHMKE W HCKyccTBe. OOydwaromiuecs y3HAIOT O
BBIJIAIOIIUXCS PE3yJbTaTax, IMOJYYECHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKU KaK HAyKH, M HX
aBTOpax.

ConepxarenbHo-MeToAMYecKas JUHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM IOCBSIIEHA
3JIEeMEHTaM TEOPUHU MHOKECTB. TeopeTUKO-MHOKECTBEHHBIC MPEICTaBICHUS IPOHU3BIBAIOT BECH
KypC IIKOJIBHON MaTEeMaTHUKH W TpeaiaraloT HauboJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIIONIAN
BCE paslienbl MaTeMaTHKd W €€ NPWIOKEHHH, OHU CBA3BIBAIOT pa3HbIE MaTeMaTHYECKHE
JTUCIUIUIMHBI B enuHoe 1enoe. [loaTroMy Ba)XHO JaTh BO3MOXHOCTH IIKOJBHUKY MOHUMATh
TEOPETUKO-MHOXKECTBEHHBIM SI3BIK COBPEMEHHOW MAaTeMaTHKA U HCIOJIb30BaTh €ro s
BBIPAKEHUSI CBOUX MBICIICH.

B xypce «Anrebpa m Hadasia MaTEMaTHYECKOTO aHATN3a» MPUCYTCTBYIOT TaK)Ke OCHOBBI
MAaTeMaTHYEeCKOTO MOJICTUPOBAHUs, KOTOpPbIE MPU3BaHBI CHOPMHUPOBATH HABBIKH TOCTPOCHUS
MoJieNiel peasbHbIX CUTYallul, UCCIEOBAaHUS 3TUX MOJENIel ¢ TIOMOIIbIO afnmnapaTta aireOpsl u
MaTeMaTHYEeCKOTO aHajdn3a M WHTEPIpEeTAlliyd TOJYyYeHHBIX pe3ynbTaToB. Takue 3amaHus
BIUIETCHBI B KaXIBIM W3 Pa3JeiOB MPOTPAMMBI, MOCKOJIBKY BECh Marepuan Kypca IIHPOKO
WCTIONB3YETCS [Tl pelieHus PUKIaIHBIX 3a/1a4. [Ipu pemennn peaabHbIX TPAKTHISCKUX 3a/1a4
yJamuecss ~ pa3BUBAIOT  HAOMIOAATENIbHOCTh,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJb30BaTh AHAIOTHIO, 0000IaTh W KOHKPETHU3HPOBATH MPOOIIEMY.
JlesTenbHOCTh O (OPMHUPOBAHHMIO HABHIKOB PEIICHHS MPUKIATHBIX 3a/lad OpraHU3yeTcs B
MpoIiecce U3YU4CHUsI BCEX TeM Kypca «Anredpa v Havaia MaTeMaTHYECKOTO aHaTH3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4eOHOM m1aHe Ha M3y4YeHHE Kypca aJireOphl M Hayall MaTeMaTHYeCKOro aHayin3a Ha 6a30BOM
ypoBHE oTBOAUTCA 2 4aca B Henento B 10 kimacce u 3 yaca B Henento B 11 kimacce, Bcero 3a jBa
rojaa ooyuenus — 170 gacos.

COJEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciaa v BbIYMCTIEHUS

PanvionansHbpie uncna. OOBIKHOBEHHBIC W JCCATHYHBIC APOOH, MPOICHTHI, OECKOHEYHBIE
nepuoAndeckue  apobu. ApudMeTHUECKHE OIepaldd C  PAlMOHAIBLHBIMH  YHCIIAMU,
npeoOpa3oBaHUsl YUCIOBBIX BbIpakeHUH. [IpuMeHeHne aApoOE W MPOIEHTOB I PEHICHUS
MPUKIAJAHBIX 3a7a4 U3 PA3JIMUYHBIX OTPACIICH 3HAHUI U PeaIbHOM KU3HHU.

JleiicTBuTenpHble uncna. PalmoHanbHble W WppallMOHANbHBIE Yucia. Apudmernyeckue
oTepanuy ¢ JACUCTBUTEIbHBIMU 4yHclIaMu. [IpuOmmkéHHbIe BEIYMCICHUS, TPABUIa OKPYTJICHHUS,
MPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenens c nensiM nokazateneMm. CrangapTHas ¢opMma 3amucH JeHCTBUTENHHOTO YHCTA.
Hcnonb3oBanue moaxonsmie ¢GopMbl 3amucd  JEHCTBUTENBHBIX YHCEN Ui pelleHus
MPAKTUYECKUX 3a7a4 U NIPEACTABIICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOU cTeneHu. J[lelicTBus ¢ apudMeTHuecKUuMU
KOPHSMHU HATypaJbHOW CTEIIEHHU.



CuHyC, KOCUHYC U TaHI€HC YHMCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHUsI 1 HEPABEHCTBA

ToxnecTBa U TOKIECTBEHHbIE IIPEOOPA30BAHUS.

[IpeoOpa3oBaHne TPUTOHOMETPHUYECKUX BBIpaKeHUH. OCHOBHBIE TPUTOHOMETPHYECKHE
(bopMyIbIL.

YpaBHeHHe, KOpeHb YypaBHeHMs. HepaBeHcTBO, pemieHue HepaBeHCTBa. Meton
MHTEPBAJIOB.

Pemenue nensix u IpoOHO-pallMOHANbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppaniMOHaNbHBIX YPaBHEHUN U HEPABEHCTB.

Pemrenne TpuroHOMETpUYECKUX YPABHEHUN.

[IpuMeHeHne ypaBHEHMI M HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKMX 3aJa4 WU 3aJ1ad W3
Pa3IMYHbIX 00JaCTe HAYKH U peaIbHOM JKU3HH.

DyHKIUHN U rpaduKU

OyHKuMs, crocodsl 3aganus pyHkuuu. ['paduk ynknuu. Bzaumao o6paTtHbie QyHKIUY.

Ob6nacTh onpeaeneHus © MHOKeCTBO 3HaueHud ¢yHkuuu. Hynu dynkmun. [Ipomexyrku
3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIUH.

CrenenHas (QyHKIHS ¢ HaTypalbHBIM W IIENBIM TMOKa3areneM. E€ cBoiicTBa u rpaduxk.
CpoiicTBa U rpaduK KOpHsI N-Oi CTENEHH.

Tpuronomerpuueckasi OKpPYKHOCTb, OIpPEICICHUE TPUTOHOMETPUUYECKUX  (YHKIHI
YHUCJIOBOTO ApTyMEHTA.

Havajia MaTeMaTH4€eCKOI0 aHAJIN3a

ITocnemoBaTenLHOCTH,  CIIOCOOBI  3aJaHUs  IOCJEeNOBaTeIbHOCTEH.  MOHOTOHHEIE
IIOCJIEJOBATEIbHOCTH.

Apugpmernueckass U reomeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaromas
reomeTpuueckas mporpeccus. CyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON MPOTPECCHH.
dopmyna CI0XHBIX IPOUEHTOB. Mcnonp3oBaHMEe NMPOTrpeccUM A PEIICHUs PEalbHBIX 3a1ad
IIPUKIIATHOTO XapaKkTepa.

MHoxecTBa M JI0THKA

MHoOkecTBO, onepaiuyi HaJl MHOXecTBaMu. Jnarpammbl Dinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOIO almapara JJIs ONMCAHMs PEaJbHBIX IIPOLIECCOB U SIBJICHUM, NpHU
peleHny 3aa4 U3 APYTUX y4eOHbIX IPEIMETOB.

Omnpenenenne, Teopema, CIEACTBUE, J0OKA3aTEILCTBO.

11 KJIACC

Yucia ¥ BBIYUCTICHUSA

HarypanbHbie u nensle uncina. [Ipu3Haku 1e1MMOCTH LIETIBIX YHUCEN.

Crenens ¢ palMoHaIbHBIM ITOKa3areneM. CBONWCTBA CTEIIECHH.

Jlorapugm uucna. [lecaTuuHble U HaTypaJibHbIE JOTapU(PMBbI.

YpaBHeHHUS U HEPABEHCTBA

[IpeobpazoBaHue BeIpaKeHU, COAEPIKAIMX JIOTApU(PMBI.

[IpeobpazoBaHue BhIpa)KEHH, COAECPIKALINX CTENEHN C PAllIOHAIbHBIM TIOKA3aTEeNIeM.

IIpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3zarenpHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckie ypaBHEHHUs U HEpaBEHCTBA.

Cucrempl JTUHENHBIX ypaBHEHMH. PenieHue NpUKIagHBIX 3aad C MOMOLIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUM.



CucreMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUH U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PEUICHUIO MATEMaTHYECKHUX 3a1ad U
3a]1a4 U3 pa3IMYHbIX 00J1aCTEW HayKU U peaIbHOM JKU3HMU.

DYyHKUUH U TPaPUKHU

Oynkuus. [lepuonmueckue  pynkuuu. IIpomMexyrku  MOHOTOHHOCTH — (DYHKIMH.
MakcumMymbl 1 MHHUMYMBI QyHKIH. Hambosblnee m HauMeHblee 3HaueHHe (QyHKIMHM Ha
IIPOMEXKYTKE.

Tpuronomerpuyeckne GyHKINHU, KX CBONCTBA U TPaUKH.

[oxa3zatenpHast u norapudmMudeckas GyHKINUU, KX CBOWCTBA U TPAPHKH.

Ncnonp3oBanue rpadukoB GyHKIUH 715 pelIeHUS] YPABHCHHUM U TMHCHHBIX CUCTEM.

Ucnonw3oBanne rpadukoB (GYHKIUN O HCCIETOBAHUS TPOILIECCOB M 3aBUCUMOCTEH,
KOTOPbI€ BOHUKAIOT MPU PELIEHUH 33124 U3 APYrUX y4eOHBIX IPEAMETOB U PEaTbHON HKU3HU.

Hayana maTteMaTH4ecKoro aHajam3a

HenpepriBHble (pyHKIIMN. MeTo1 MHTEPBAIOB /1Sl pELIEHHs] HEPAaBEHCTB.

[IpousBonHas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKUI CMBICI POU3BOIHOM.

[IpousBonHbie 3neMeHTapHBIX (GYHKIUI. DOpMysbl HaXOXIEHHS MPOU3BOJIHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne TpoU3BOAHOMN K MCCIEIOBAHNIO (DYHKIIMI HAa MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxaenrne HaubobIIero 1 HAMMEHbBILIEro 3HaYeHHs] QYHKIIUU Ha OTPE3KE.

[IpuMeHeHre TPOW3BOMHOM Il HAXOXKJICHHS HAWJIydlIEro pEIICHUs B IPUKIIATHBIX
3aJ1a4ax, Ajs onpeAeseH!s] CKOPOCTH Mpolecca, 3aJaHHOTO (pOpMYIION WK rpaduKoM.

[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.

HHuterpan, ero reoMeTpuyecKuid W (U3WYECKUN CMBICA. BhIUmcieHne HMHTErpajia Io
dbopmyne Hetorona—JleitOHuIa.

IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenune ydyebHOro mpenmera «MaremaTHka» JOJDKHO oOecreduBaTh JJOCTHKEHHE Ha
YpOBHE cpeaHero oOmero oOpa3oBaHMs CIEAYIOUUX JUYHOCTHBIX, METalpeAMETHBIX U
IIPEIMETHBIX 00pa30BaTEIbHbIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pE3YNbTAaThl OCBOCHHUS MporpamMmbl ydeOHOro mpenmera «Marematukay
XapaKTepU3YIOTCS:

I'paxpanckoe BocUTaHUE:

cOpPMUPOBAHHOCTBIO TPAKIAHCKOM MO3MIMU OOYyYarolmerocss Kak akKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHA POCCHICKOrO OOIIEeCTBa, MPEACTABICHUEM O MaTEMaTHUYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NIUYHBIX CTPYKTYp, SIBICHUH, MpOLEAYp Tpa)kJaHCKOTO oOIiecTBa
(BBIOOpBI, OMPOCHl W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COLIMATbHBIMA HHCTHUTYTaMH B
COOTBETCTBUU C UX PYHKIUSIMH U HA3HAYCHUEM.

[TarpuoTnyeckoe BOCIUTaHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON TPaXKIAHCKOW UACHTUYHOCTH, YBAKEHUS K MPOILIOMY
U HACTOSAILIEMY POCCUMCKON MaTE€MaTUKH, IIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHHUSIM
POCCUHCKMX MAaT€MaTUKOB M POCCHUICKOM MaTEMaTHYECKOM IIKOJIbI, K HMCHOJb30BAaHUIO 3TUX
JTOCTHKEHHH B IPYTUX HAYyKaX, TEXHOJOTHUSAX, chepax IKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEH pPOCCHIICKOTO Hapoda; CHOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO MOBEACHHS, CBA3aHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
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JOCTH>KCHUM HAyKH U JESATEIbHOCTHIO YUEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJla B MOCTPOEHUE
YCTOHYHMBOTO OYyTYyIIETO.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOILIEHHEM K MHpPY, BKIIOYas 3CTETHKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEW, OOBEKTOB, 3aJad, PEIICHUM, pacCyXICHUN; BOCHPHUUMYHBOCTHIO K
MAaTeMaTHYE€CKUM acleKTaM Pa3JIMYHbIX BHJIOB HCKYCCTBA.

®U3NYECKOE BOCITUTAHUE:

cOPMHUPOBAHHOCTBIO YMEHHS TIPUMCHATH MaTEeMaTHYEeCKHE 3HAHUS B HHTEpecax
3I0pOBOr0 U 0e30macHOro 00pasza >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHUE, COATAHCHPOBAHHBIM PEKUM 3aHITHH M OTAbIXa, peryisipHas (usndeckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIIEHCTBOBAHUS, MPHU 3aHITUIX CIIOPTHBHO-030POBUTEIHHOM
NESITETbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM IIEHHOCTH TPYIOJIOOHS; MHTEPECOM K Pa3IMYHbIM
chepam npodecCHOHATBHOMN IEATEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTHKOW M €€ MPHIIOKEHUSIMU,
YMEHHEM COBEpILIATh OCO3HAHHBIN BbIOOP OyAyleil nmpodeccun U peaanu3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000Opa30BaHUI0 HA TPOTSHKEHWHW BCEH JKW3HM, TOTOBHOCTHIO K AaKTHBHOMY YYacTHUIO B
pEIIeHUN TPAKTUIECKUX 3a7]a9 MaTeMaTHIECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO DKOJOTHYECKON KYJIbTYphl, NMOHUMAHHEM BIUSHHUS COIHUAIBHO-
SKOHOMHYECKHX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW W COLMAIBHOW Cpefbl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJOTMUYECKHWX  MIpoOiieM; OpueHTalueil Ha  NpUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUIs pelIeHus 3a1ad B 00JacTU OKpYXalolle cpelbl, MIaHupOBaHUS
ITOCTYIIKOB U OLICHKH UX BO3MOKHBIX MOCIIEICTBUN JUIsl OKPY>KAIOIIEH CpeJIbl.

[leHHOCTH Hay4YHOTO MO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKH U OOLIECTBEHHON MPAKTUKH, MTOHUMAaHUEM MaTeMaTHYeCKON HayKu Kak cgepbl
YEJIOBEUYECKOU EATEIbHOCTH, ITANOB €€ Pa3BUTHUA M 3HAYUMOCTH JJI Pa3BUTHUSl LIMBWIN3ALUY;
OBJIQJICHUEM $SI3bIKOM MATEMaTHUKW W MAaTE€MaTUYECKOW KyJIbTYypOH KaK CPEICTBOM IIO3HAHUS
MHpA; TOTOBHOCTBIO OCYIIECTBJISATH NPOEKTHYHO U  HCCIENA0BATEIIbCKYIH) JI€ATEIbHOCTh
WHJMBHIyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

MertanpeameTHble pe3ylnbTaThl OCBOCHHUS MTPOrpaMMbl yueOHOTO mpeameTa «MaremaTtukay
XapaKTepU3yIOTCS  OBIAJCHUEM  YHUBEPCAIBHBIMU  HO3ZHABAMENbHLIMU  OelicmEUAMU,
VHUBEPCATbHLIMU —~ KOMMYHUKAMUBHLIMU — OeUCMBUAMY,  YHUBEPCATIbHOIMU — pe2ylamuUeHbIMU
Oelicmeusmu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecneuusarom Gopmuposarnue 6a3068bix
KOCHUMUBHBIX NPOYEcco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npuMeHenue 102UYeCKUX, UCCIe008amelbCKUX onepayuil, yMmeHut pabomams ¢ uHgopmayueli).

bazoBeie tornyeckue AeMCTBUS:

® BBIABIATH M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH MaTEMaTHYECKHX OOBEKTOB,

MOHATHH, OTHOIIEHUH MEXIy MOHITUSIMH;, (HOPMYIUPOBATH OMPENCICHUS TOHSITUM;
yCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK Kilaccu(UKamu, OCHOBAHUS st 0000IIeHUS
Y CPaBHEHMsI, KPUTEPUHU ITPOBOJIMMOI0 aHAIIN3A;



BOCIPUHHUMATh, (pOPMYIHPOBATh U MPEOOPA3OBBIBATH CY)KICHHSA: YTBEPAUTEILHBIC U
OTpHIIATENbHBIE, €IMHIUYHBIC, YACTHBIE U 00IIKe; YCIOBHBIE;

BBISIBJIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHS B (haKTax,
JAHHBIX, HAONIOJCHUAX M YTBEPXKICHHSX; Npelaratb KPUTEPUH JUIS BBISBICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JIeNIaTh BBIBOJIBI C KCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U MHIYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTHH;

MIPOBOJUTH CAaMOCTOSITENILHO J1I0Ka3aTeIbCTBA MaTEMaTUUECKUX YTBEPKIEHUH (IIpsiMble
U OT MNPOTUBHOIO), BBICTpaUBaThb AapryMEHTAlMI0, NPUBOJUTH IMPUMEPHl U
KOHTpHpUMEpPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KAECHUS U BbIBOJIBI;

BBIOMpATh CHOcOo0 pemieHus y4ueOHOW 3ajayuu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIUN ¢ YIETOM CaMOCTOSITENIBHO BBIJICTIEHHBIX
KpUTEPUEB).

ba3zoBrie nccienoBaTeIbCKUe ASHCTBUS

WCIIOJIb30BaTh  BONPOCHI  KaK  HCCIICNOBATENIbCKHA ~ WHCTPYMEHT  I[TO3HAHUS;
(dhopmyTupOBaTh BOMPOCH], (PUKCUPYIOIMIUE TMPOTUBOPEUHE, MPOOIEeMY, YCTaHABINBATh
HMCKOMOE W JIaHHOe, (OPMHPOBATH THIIOTE3y, ApPTryMEHTHPOBATH CBOIO ITO3HIIUIO,
MHEHUE;

MPOBOJMTH CAMOCTOSITENIEHO CIUTAHWPOBAHHBIH OJKCIIEPUMEHT, WCCIEAOBaHUE TI0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEeKTa, SIBJICHHWS, IIpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 0ObEKTaMH, SIBJICHUSMU, IPOIIECCAMU;
CaMOCTOSTENPHO  (popMynupoBaTh 000OIEHUST W  BBIBOJABI IO  pe3yibTaTam
MPOBEIEHHOTO HAOIIOACHUSI, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCa, & TAKXKE BbIABUTaTh MPEIIOI0KEHUS
0 €ro pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabota ¢ uadopmanmeii:

BBISIBIISATh AeQUIMUTHI MHGOpPMAIUH, TaHHBIX, HEOOXOIMMBIX UIsl OTBETa Ha BOIPOC U
JUI pEIICHUS 3a]1a4H;

BBIOMpATh HMHQPOPMAIMI0 U3 HUCTOYHUKOB PA3NIMYHBIX THIIOB, aHAIU3UPOBATh,
CUCTEeMAaTU3UPOBATh U HUHTEPIPETHPOBATH MH(MOPMAIUIO PA3IUYHBIX BUAOB U (GOpM
MIpe/ICTaBJICHHUS;

CTPYKTYpUpOBaTh HMH(OpPMAIMIO, TPEACTaBIAT, €€ B  pa3nuuHbIX (opmax,
WJUTIOCTPUPOBATH TpadudecKH;

OIICHUBATh HAAE&KHOCTh HMHPOpPMAIMM TI0 CaMOCTOSTENbHO c(opMyInpoBaHHBIM
KPUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHBLE OClicmEUs, 00ecneuusarom c@hopmuposanHocms

COUUAIbHBIX HABLIKOB 06yqai0w;ux0}z.
OO01enue:

BOCIPUHUMATh U (POPMYIMPOBATh CYXKJIEHHS B COOTBETCTBUU C YCIOBHUSIMHU M LEISIMU
oOIIeHusA; SCHO, TOYHO, T'PAaMOTHO BBIPAXXaTh CBOI TOYKY 3pEHHs B YCTHBIX H
MIMCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y PELICHMs 3aaul, KOMMEHTHUPOBATh
MIOJIy4YEHHBIH pE3yIbTaT;

B X0Jie 00CYX/JIeHHsI 3371aBaTh BOMPOCHI MO CYIIECTBY 00CYXAaeMOM TeMBbI, IPOOIIEMBI,
pelaeMoi  3ajadd, BBICKA3bIBaTh WJEH, HALEIEHHbIE Ha TOWCK PpELICHUS;
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COIIOCTAaBJIATb CBOU CYXIACHHA C CYXICHUAMHU JPYrux Y4YaCTHHKOB JuaJiora,
0OHapy>KUBaTh pa3In4Ke M CXOJCTBO MO3UIINI; B KOPPEKTHOH opme HOopMyIHpOBaTh
pa3HoOTrIacusi, CBOM BO3PaKCHHUS;

NpCACTAaBJIATL PE3YJIbTAThl PCUICHUA 3aJa4ud, SKCIICPUMCHTA, UCCIICI0OBAaHUsA, IIPOCKTA,
CaMOCTOSITEJIBHO BBIOMpATh (opMaT BBICTYIUIEHHMSI ¢ YYETOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEH ayJUTOPHH.

CoTpyIHUYECTBO:

[IOHMMAaTh M HMCHOJb30BaTh MPEUMYILECTBA KOMAaHIHOM M MHAMBHIYaIbHOU pPabOTHI
IIpM pelIeHUH Y4eOHbIX 3ajJay; HpPUHUMATh LEJIb COBMECTHOW JESTENbHOCTH,
IUIAaHUPOBATh OpraHU3allMl0 COBMECTHOM pabOThl, pacmpenesiarb BHAbI padoT,
JIOTOBApUBAThCs, OOCYXKJIaTh TMpoOlLecC M pe3ynbTarT paboThl; 0000IIaTh MHEHUS
HECKOJIBKUX JIIOACH;

y4acTBOBATh B TPYNIOBBIX popmax paboThl (00Cyk1eHUsI, 0OMEH MHEHUMN, «MO3TOBBIE
HITYPMb» M HHBIE); BBIINOJHATH CBOIO YacTh PAOOTHI M KOOPJIMHUPOBATH CBOU
NEUCTBUS C IPYTMMH YWiIEHAMHU KOMaH/bl; OLIEHUBATh KAYECTBO CBOET0 BKJIAJa B 00N
MIPOJIYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aUMO/ICHCTBUSI.

3) Vuusepcanvhoie pecynamuensvie oeticmaus, obecneuusaronm Gopmuposanue CMulCi06blX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranu3zanus:

COCTaBJIATh IUIAH, aJTOPUTM DEUICHHs 3a/Jadyd, BHIOMpaTh CrOCO0 pelieHus ¢ y4éToMm
MMEIOIINXCA PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATH
BAapUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTpOJIb:

BIIQJIETh HAaBBIKAMU IIO3HABATEJNBbHON pediIeKkcuu Kak OCO3HAHMUSI COBEPILAEMBIX
NEUCTBUM M MBICIUTENBHBIX MPOLECCOB, WX pe3ylbTaTOB; BiaJeTh CHocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTaTa peuIeHUs MaTeMaTH4ecKOn
3a/1a4u;

MpeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUU 3a/1a4H, BHOCUTH
KOPPEKTHUBBI B JICATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, AHHBIX, HallIEHHBIX
OLIMOOK, BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa LEIU U YCIOBHUSIM, OOBICHATH MPUUYUHBI
JOCTHIKEHHSI WM HEIOCTIKEHUS pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI
OcBoeHue y4eOHOro Kypca «Airedpa M Hayalaa MaTeMaTHMYECKOIO aHajIu3a» Ha YpOBHE
cpeaHero oouiero oopa3zoBaHus JOKHO 00€CHeunBaTh JOCTHKEHHUE CIEIYIOUIMX MPEeIMETHBIX

00pa3oBaTeNbHBIX PE3YyIbTATOB:
10 KJIACC
Yuciaa v BbIYMCTIEHUS
OnepupoBaTh MOHATHSIMH: palOHATBHOE M JEHCTBUTEIHHOE YHMCIO, OOBIKHOBEHHAs U
JecsiTuuHasi APoOb, TPOIEHTHI.
Breimonuate apudmernyeckue omnepanud € paldOHAIBHBIMH U JCHCTBUTEIHHBIMU

qucCJIaMu.

BoimonHATe npuOMMKEHHBIE BBIYUCICHMS, HUCIOJb3Ysl IpaBWiIa OKpYIJIEHUS, JeNaTh
MPUKUJIKY U OLIEHKY pe3yibTaTa BHIYMCICHUH.



OmnepupoBaTh HOHATHSAMHU: CTENEHb C IEJBIM IOKa3aTeleM; CTaHIapTHas (opMma 3arucH
JEWCTBUTENFHOTO YHCIIA, KOPEHb HATYPaJIbHOM CTENEHH; HMCIIOJIb30BaTh IO IXOAALIYI0 (hopMy
3aMMCH JEMCTBUTEIBHBIX YNCEN JUIsl PELIEHNs IPAKTUUECKUX 3aa4 U IPEICTABJICHUS JaHHbIX.

OnepupoBaTb MOHATUSAMHU: CHUHYC, KOCHHYC M TAaHI€HC IIPOM3BOJIBHOIO  yIJja;
MCIOJIH30BATh 3aIIUCh TPOU3BOJIFHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPHYECKHE (DYHKIINH.

YpaBHeHus1 1 HepaBeHCTBA

OnepupoBaTh NOHATUSIMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO; LIE€JIO€, PALMOHAIBHOE,
UppalMOHAIbHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPAaBHEHUE;

BoimonHATe  mpeoOpazoBaHHs — TPUTOHOMETPUYECKUMX — BBIP@XKEHMW W pelarhb
TPUTOHOMETPUUECKHUE YPABHEHUSI.

BrinonHsaTe mpeoOpa3oBaHus IENbIX, PAMOHAIBHBIX U UPPALMOHATBHBIX BBIPAKEHUN U
periaTh OCHOBHBIE THUIIBI IIEJIBIX, PAITMOHAIBHBIX U UPPAITMOHAIBHBIX YPABHEHUM 1 HEPABEHCTB.

[IpumeHsTh ypaBHEHMSI U HEPABEHCTBA AJISl PELEHHs] MaTEeMAaTUYEeCKUX 3a/lad U 3a/1a4 U3
pa3IMYHbIX 00JaCTeN HAYKU U pealbHON )KU3HU.

MonenpoBaTh peajbHblE CHUTYyallMM Ha S3bIKE anreOpbl, COCTaBISATh BBIPAXKEHMUS,
YpaBHEHHs, HEpaBEHCTBA [0 YCIOBUIO 3a/layM, HCCIENOBaTh IOCTPOEHHbIE MOJEIH C
HCI0JIb30BAHMEM ammapara ajareOphl.

DyHKIUHN U TPaQUKH

OmnepupoBaTh NOHATHAMU: QYHKIHS, CIOCOOBI 3aMaHusl (DyHKIMH, 001aCTh OMPEICICHUS
1 MHOKECTBO 3Hau€HU QyHKIMH, IpaduK QyHKIHMH, B3aUMHO OOpaTHbIe (PYHKIINU.

OnepupoBaTh TOHATHSMU: UYETHOCTh W HEUYETHOCTh (yHKIMH, HYTH (QYHKINH,
MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonws3oBath rpaduku GyHKIMN 11 pEIICHUST YpaBHEHUH.

Crpouth ¥ uyuTaTh TpaduKky JTUHEHHOW (DYHKIIMH, KBAaIpPATHYHOW (PYHKIIMH, CTETICHHOM
(YHKIHH C LEeIbIM OKa3aTeNIEM.

Hcnonws3oBatrh rpaduku QyHKIUE Is1 UCCIEIOBAHMS IMPOIIECCOB M 3aBUCUMOCTEH TIPH
pElIeHUH 3a/a4 U3 APYruX Y4eOHBIX MPEeIMETOB U peallbHOM KM3HU; BbIpaXkaTh (popmyrnamu
3aBUCHMOCTHU MEXy BEITUYMHAMU.

Hayana maTteMaTH4ecKoro aHajim3a

OnepupoBaTh MOHATHSAMH: IOCJIEIOBATEIBHOCTb, apU(PMETHUECKas U TeoMeTpudecKas
[IPOrPECCUMN.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOIIasi reOMeTpHUecKas MpoTrpeccHs, cymma
0EeCKOHEYHO yOBIBAIOIIEH reOMETPUYECKOM MTPOrPECCHH.

3amaBaTh MOCIEA0BATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30Barh CBOMCTBA MOCIEAOBATEIBHOCTEH U MPOTPECCUN NIl PELICHUS pPeabHBIX
3a/1a4 NPUKJIAAHOTO Xapakrepa.

MHoxecTBa M JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOKECTBO, ONIEPALIMU HAJl MHOKECTBaMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyuisi OMKUCAHUS PEAIbHBIX MPOLECCOB
U SIBIICHUM, TP PEIICHUH 3324 U3 IPYTUX YIeOHBIX MTPEIMETOB.

OnepupoBaTh NOHATUAMU: ONIPENEICHHUE, TEOPEMA, CIEACTBUE, TOKA3ATEIBCTBO.

11 KJIACC

Yucia ¥ BBIYUCTICHUSA

OnepupoBaTh MOHSTHSMHU: HATypaJbHOE, LEJIOE€ YHUCIO; HCIOJb30BaTh MPU3HAKU
JEIMMOCTH LIeJIBIX YUCEIN, Pa3JI0KEHUE YKCIIa Ha MPOCThIe MHOXKUTEM 7Sl PEIICHUs 3aa4.

OnepupoBaTh NOHIATHEM: CTENIEHb C PALIMOHATIBHBIM MOKA3aTEIEM.
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OmnepupoBaTh NOHATUSAMHU: JIOTApU(M YUCIIA, TECITUYHBIE U HATYpAIbHBIE JIOTapU(MBL.

YpaBHeHuUsI 1 HEPAaBEHCTBA

[IpumensaTs cBOMCTBA CTENEHM M IpeoOpa3oBaHUs BBIPAKEHUH; OIEPUPOBATH
MOHATUAMM: IIOKA3aTeJIbHOE YpaBHEHUWE M HEPABEHCTBO; pellaTb OCHOBHBIE  THIIbI
IIOKA3aTeIbHBIX YPABHEHHUI U HEPABEHCTB.

Bemonsate mpeoOpa3oBaHus BBIPOKEHHH, COAEpXKAIUX JOrapuMbl; OIEPHPOBATH
MOHATUAMM: JIOTApU(PMHUUYECKOE YpPAaBHEHME U HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIbI
norapu(MUYECKUX YPaBHEHUH 1 HEPABEHCTB.

Haxoauthb perienus npocTeHInX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YPaBHEHUH U €€ pelleHHe; UCII0JIb30BATh
CUCTEMY JINHEWHBIX YPAaBHEHHUM JUIS PEIICHUS] IPAKTUYECKUX 3a/1a4.

Haxonutes pemenus npocTemmx CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB.

MonenpoBaTh peajbHblE CHUTYyallMM Ha S3bIKE anreOpbl, COCTaBISATh BBIPAXKECHMUS,
YPaBHEHUs, HEPABEHCTBA M CUCTEMBI 110 YCIOBHIO 3aJa4M, UCCIIEI0BATH IOCTPOEHHBIE MOJIEIH C
MCI0JIb30BAHMEM anmapara ajireopsl.

DyHKIUHN U TPaQUKH

OnepupoBaTh MOHATHSAMU: IepUOANYEcKass (QYHKLIHA, TPOMEXKYTKH MOHOTOHHOCTH
(GYHKIMM, TOYKH IKCTpeMyMa (YHKIMH, HauOOJbIllee W HAauMEHbIlee 3HAYeHMs] (YHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BaTh UX JUIS MCCle0BaHus (QYHKINH, 331aHHOM rpa@uKoM.

OnepupoBaTb  MOHATHSIMHM:  TpadUKH  TOKa3aTeNbHOM,  Jjorapudmuueckoil u
TPUTOHOMETPUUECKUX (PYHKIMIT; N300pakaTh X Ha KOOPAWHATHOM IJIOCKOCTH U MCIOJIB30BaTh
JUIA PEILICHUS] yPaBHEHUN U HEPABEHCTB.

M3o0pakaTh Ha KOOPAMHATHOM TUIOCKOCTH TpaduKH JIMHEWHBIX YpPaBHCHUH U
HCIOJIb30BATh UX Ul PEILICHUS CUCTEMBI JIMHEHHBIX YPABHCHUM.

Hcnonws3oBarh Tpaduku QyHKIHMA IS MCCIEIOBAHUS TMPOIECCOB W 3aBUCUMOCTEH U3
APYruX y4eOHBIX TUCLUILIMH.

Havajia MaTeMaTH4€CKOr0 aHAJIN3a

OnepupoBaTb  NOHATHSAMM:  HENpepblBHAsA  (QYHKIUS;  [POU3BOAHAs  (PYHKIUH;
UCIOJIb30BATh T€OMETPUUYECKUN U PU3UUECKUI CMBICI POU3BOJHOM ISl peLeHHs 3a1au.

HaxonuTe npou3BOAHBIE 3JI€MEHTapHBIX (YHKLUMH, BBIYUCIATH IPOU3BOJHBIE CYMMBI,
IIPOU3BEJICHUS, YACTHOTO (QYHKIHIA.

Hcnonbs3oBaTh MNPOM3BOJIHYIO JJISi HUCCIEIOBaHMS (YHKIMM Ha MOHOTOHHOCTb U
SKCTPEMYMBI, IPUMEHSATh PE3yIbTaThl UCCIIEA0BAHMS K IOCTPOECHUIO IPa(UKOB.

Hcnonb30BaTh NpOU3BOAHYIO U HAXOXKIEHUS HAWIYYIIEro PEUICHMs B NPHUKIAIHBIX, B
TOM YHCJIE COUMAIBHO-?KOHOMUYECKHX, 3a7adax.

OnepupoBaTh MOHATUSAMU: NEPBOOOpa3sHass MU MHTErpai; MOHUMAaTh NEOMETPUYECKUN U
¢bu3nyecKkuil CMbICI UHTErpaa.

Haxonuthk nmepBooOpa3Hble 3ieMEHTApHbIX (DYHKIMI; BBIYUCIATH UHTErpai no (opmyie
Herorona—Jleitbuuna.

Pemare mpuxiagHble 3a1a4M, B TOM YHCIIE COLMATbHO-?KOHOMHUYECKOTO U (PU3UYECKOTrO

XapakTepa, CpeaCcTBaMyd MaTeMaTH4YECKOro aHaJin3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
MHOK€eCcTBa pallHOHAJIBHBIX U
1 CMCTBUTEIBHEIX uKcell. PalimoHaabHbIC 14 1 bubmiorexa HOK
& -ran https://m.edso0.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ 1eabiM 6 bubnuoreka [IOK
mokaszareieM https://m.edsoo.ru/1568aba3
3 Apudmernueckuil KOpeHb N—O CTETEeHH. 18 1 bubnuoreka [IOK
HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMmyJibl
4 TPUTOHOMETPHUU. T pUTOHOMETPUYCCKHE 22 1 bubmorera [IOK
P puH-2p P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocremoBaTeNbHOCTH U IPOTPECCHHU 5 bubmorera [JOK
s POTP https://m.edso0.ru/1568aba3
5 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1 bu6mmoreka [JOK
3HAHUM https://m.edso0.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [lokazarenbHas ¢pyHkuus. [lokazarenbHble 12 1 brbmmorexa [OK
YHIIHA. https://m.edsoo.ru/f11c4afd
YpaBHEHHUS W HEPABCHCTBA
Jlorapudmmueckas KITHS.
2 HorapniMquCKHe (by:BI—IIIeHI/IH " 12 bubnmorexa [IOK
p M https://m.edsoo.ru/fl1c4afd
HEpPaBEHCTBA
Tpuronome €CKUe
3| rosioen Tomomomermmenne : s buGorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
. bu6mmoreka [IOK
4 [IpousBonas. [Ipumenenne mpou3BOHOM 24 1 httos://m.edsoo.ru/f1cdafd
bu6mmoreka [JOK
5 14 9
HICTPall 1 eI0 NpHMEHEHHA https://m.edsoo.ru/f11c4afd
. bu6mmoreka [JOK
6 C 12 1
HCTEMET YPABHEHHH https://m.edsoo.ru/f11c4afd
7 HarypanbpHble U 1enble yncia 6 bubmotera [JOK
P t https://m.edsoo.ru/f11c4afd
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS bu6mmoreka [JOK
8 . 18 2
3HAHUM https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
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MNOSICHUTEJIbHAS 3AITUCKA

PaGouas mporpamma yaeOHOTO Kypca «I eomeTpus» 0a30BOro ypOBHS sl OOYIArOIIHXCS
10 —11 xyaccoB pa3zpaborana Ha ocHoBe DeepanbHOrO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa cpenHero oduiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSIBISAEMBIX K MaTeMaTH4eCKOMYy OOpa30BaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa30BaHUsI.
PeaJ'II/I?;aHI/I?I mporpaMmal o0OecrieuuBaeT OBJIAICHUC KIIFOYCBBIMHU KOMIICTCHIIUAMMU,
COCTaBJAIOIIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OEJIO0CTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBHOI'O PA3BUTHA JINMYHOCTHU 06yqa101up1xcs[.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3YJIbTaTOB
0OydYeHUs] TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS O0YJArOIMUXCS, POPMUPOBAHUS
(YHKIIMOHATFHOW MAaTeMaTUYeCKOW TPaMOTHOCTH, HW3YYCHHsS JAPYrUX Y4eOHBIX JIUCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUNH O CYINIHOCTH W TIPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIIEHUH PEATbHOTO W HJICATLHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKON HAyKOW SIBJIEHUUA M MPOIIECCOB PEaJTbHOr0 MUPA, MECTE T€OMETPUU B CUCTEME
HAayK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHWIO HAyYHOTO MHPOBO33PEHUS YYANIUXCSA, a TaKKE KavyecTB
MBIIIICHHUS, HEOOXO0IUMBIX JJIs QN Talldd B COBPEMEHHOM OOIIECTRE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JUCIHUIUIAH €CTECTBEHHO-
HAay4YHOUW HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MepIIUIeHHE, (HOpPMUpYEMOe TPH HM3YYCHUH OOYYAIOMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM M TIOCTPOCHUM IICTIOYKH JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUs
TCOMETPUYECKUX 3a/la4y, YMEHWE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWW 3aJlad eCTECTBCHHO-HAYYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsX AeATENbHOCTH 4YejoBeka. OpUeHTalusi YeioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE0O0XOIMMOE YCIIOBUE €ro COIMAIBbHOTO OBITHS, (opMa OTpaKEHHsI OKpPYXKAIOIIEro MHpa,
yCJIOBHE  YCICHNIHOTO TO3HAHWUS M aAKTHUBHOTO  MPEoOpa3oBaHHs  JCHCTBUTEIBLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEIMHSET Pa3HbIC BUJIbI YUCOHOH U TPYIOBOM
NESTEbHOCTH, SBISCTCS OJHUM M3 MPO(ECCHOHAILHO BAXKHBIX KAyeCTB, MOITOMY aKTyaslbHA
3agaua (OPMHUPOBAHUS y OOYUAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUSI KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B TOJIrOTOBKE K MPAaKTUYECKON
JESTETBHOCTH 110 MHOTHM HAPaBJICHUSIM.

Lenb ocBoeHus mporpaMMel yueOHOTO Kypca «I eomeTpus» Ha 6a30BOM ypoBHE 00yUeHUs
— oOmieoOpa3oBarenbHOEe U OOMIEKYIHTYPHOE pPa3BUTHE OOyYaromMXcs depe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJb30BAHUS CUCTEMATUYECKUX T'€OMETPUYCCKUX 3HAHUHN U
JCWCTBUH, CIICU(PUUHBIX TEOMETPHUH, BO3MOXXHOCTH YCIICIITHOTO TPOJIOJDKCHUSI 00pa30BaHUs IO
CTEIUANTBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM HCIIOJIB30BAHUEM T'€OMETPHUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpPOBHE IMpeAHa3HAu€Ha Ui OOyJaromIuXCs
CpeIHEH IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEIILHBIX 3aTPYIHCHH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JIOJIKHBI OCBOUTH



oOImre MaTeMaTHYeCKUEe YMEHHS, CBA3aHHBIE CO CHEIM(PUKON TE€OMETPHH U HEOOXOIUMBIE IS
KH3HU B COBpEeMEHHOM o0recTBe. Kpome 3T0ro, OHM MIMEIOT BO3MOXKHOCTh U3Y4YUTh T€OMETPHIO
6osiee TIIyOOKO, €ClIM B JabHEHIIEM BO3HUKHET HEOOXOIUMOCTh B T€OMETPUYECKUX 3HAHUSIX B
npoheccuOHaTbHON 1A TELHOCTH.

JlocTrkeHue el OCBOEHUS IPOrpaMMbl 00€CIIEUNBAETCS PEILIEHUEM COOTBETCTBYIOIIUX
3ajna4. [IpuopureTHsiMU 3a1a4aMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIFOTCS:

e (dopMupOBaHHE NPEICTABICHUS O TEOMETPHH KaK YacTH MHPOBOH KYIbTYpHl H

OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e (dopMupOBaHHE TPEACTABICHUS O MHOTOTPAaHHUKAX M TelaxX BpAIICHUS KaKk o
BAKHEHIINX MAaTeMaTUYECKUX MOJIENSIX, MO3BOJISIOUIMX OMMCHIBATh U M3y4aTh pPa3HbIE
SIBIICHUS OKPY>KAIOILIEr0 MUPA;

e (opmupoBaHuE yMEHHs paclO3HAaBATh HA UYEPTEKaxX, MOJEISIX U B pEalbHOM MUPE
MHOTOTPAaHHUKH U TeJa BpalllEHUS;

® OBJAJCHHE METOJAAMM peUIeHHs 3a7ad Ha [OCTPOEHUS Ha H300paKeHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHuE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSATUSMU O MHOTOIPAaHHUKAX W
TeJax BPALleHUs! U UX OCHOBHBIMH CBONCTBaMU;

® OBJIQJICHHE AITOPUTMAMH PEIIEHUS OCHOBHBIX THUIIOB 3ajay; (OPMUPOBAHHE YMEHUS
MPOBOJUTH  HECJOXKHBIE  JOKA3aTeNbHbIE PAcCyXJEHHUS B  XOJ€  pEelIeHUs
CTEepEOMETPUUYECKUX 3a]1a4 U 3a/1a4 C MPAKTUUYECKUM COJIePKaHUEM;

® Da3BUTHE MHTEIUIEKTYallbHBIX M  TBOPYECKHUX CIIOCOOHOCTEH  oOydarommxcs,
MI03HABATEIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHUH, KPUTHYHOCTH MBIIIJICHUS;

e (opMupoBaHHE (QYHKIMOHAIBHOM TPaMOTHOCTH, PEICBAHTHOM TE€OMETPUU: yMEHHE
pacro3HaBaTh NPOSBICHUS T€OMETPUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CUTYyalMsIX U IPU H3YYEHUM JAPYTUX Y4eOHBIX MPEIMETOB,
IPOSIBJICHUS 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMyIMpOBaTh HX Ha A3bIKE
IreOMETpUM U  CO3/1aBaTh TI'€OMETPUUYECKHE MOJENH, IMPUMEHITh OCBOEHHBIN
IreOMETPUYECKUN ammapaT s pelleHus IPaKTUKO-OPHEHTHUPOBAHHBIX —3ajad,
UHTEPIPETUPOBATh U OLICHUBATH Oy4YEHHBIE PE3yJIbTATHI.

OTnu4uTeNbHOM 0COOEHHOCTBIO IPOTrPAMMBI SIBJISIETCS BKIFOUEHHE B KypC CTEPEOMETPUU
B Hayaje €ero MW3ydyeHHs 3ajad, pellaeMblX Ha YPOBHE MHTYUTHBHOIO IIO3HAHUS, U
onpenenéHHbIM 00pa30oM OpraHM30BaHHAs pabOTa HaJ HUMH, YTO CIIOCOOCTBYIOT pa3BUTHUIO
JIOTUYECKOTO0 M TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET INPOTEKaHUE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY HU3YUEHHIO TIpeIMeTa.

[Ipennourenue oOTHAETCS HArIsAHO-KOHCTPYKTUBHOMY MeETOAy OOy4YeHMs, TO €cTh
TEOpETHUYECKHE 3HAHHUA HMEIOT B CBOEHl OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKOMN
NESITENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEJICTaBICHMM y ydalmuxcs B Kypce
CTEPEOMETPUH MPOBOJUTCS 3a CUET pelIeHHs 337a4 Ha CO3/laHHe MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEpPUPOBAHHE IMPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue oOpa3za NPOBOAUTCH C
OTOPOH Ha HArJSIHOCTh, a OTIEPHPOBAaHUE 00PAa30M — B YCIOBUSAX OTBJIEUEHHs OT HArTIAAHOCTH,
MBICJIEHHOTO U3MEHEHMSI €M0 UCXOJHOTO CONEPIKAHUS.

OcHoBHBIE conepkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpaHHukn», «lIpsMble U MIOCKOCTH B NMpOCTpaHCTBE», «Tena BpameHus», «BekTropsl u
KOOpPJMHATHI B IPOCTpaHCTBE». POpMHUpPOBaHKE JOTMYECKUX YMEHUN PacpeessieTcsl HE TOIbKO
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[0 COJEPKATEIbHBIM JIMHUSAM, HO W TIO TrojaM OOy4eHHsI Ha YPOBHE CpEIHEro O0OIIero
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEJAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMMmsl, pacpeAeIEHHBIM 10 ToJaM 00yUeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
LITO6I)I OBJIAICHUC reoMETpUICCKNMHA HOHATUAMHA u HaBBbIKaMU OCYHICCTBJIAIOCH
MOCJIEJIOBATEIBHO M TIOCTYNATEIbHO, C COOJIOJCHHEM IPUHIMIA MPECMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOUAJIUCH B OONIYI0 CHCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00yJaronuxcs,
paciupss u yrayOsnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha u3yuenne reomerpun oTBOaUTCS 2 yaca B Heento B 10 kimacce u 1 yac B Hepenio B 11
KJIacce, BCETo 3a JiBa rojia ooyuenus - 102 yueOHBIX yaca.

COJAEP KAHUE YYEBHOTI'O KYPCA

10 KJIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHUS cTepeoMeTpuH. Touka, mpsimasi, INIOCKOCTh, IPOCTPaHCTBO. [ToHsATHE
00 aKkCHOMaTHYeCKOM MOCTPOEHUHU CTEPEOMETPHUH: aKCHOMbI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHoe pacrnosio’keHne MpsIMbIX B MPOCTPAHCTBE: MepeceKarouluecs, napauieiabHble U
cKpemuBampmuecss npsamsle. [lapannenbHOCTh MNPSMBIX M IJIOCKOCTEHM B MPOCTPAHCTBE:
MapajuieJIbHbIE IPSMbIE B MPOCTPAHCTBE; MAPAUIEIBHOCTh TPEX NPSIMBIX; MAPATIIETBHOCTh
NpsIMOM M IJIOCKOCTH. YTJIbI C COHANPABICHHBIMH CTOPOHAMM; YroJl MEXAy NpPSIMbIMU B
npoctpanctBe.  [lapainenbHOCTh  IJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBaA
napajuieabHbIX MIIocKocTel. [IpocTeiinme mpocTpaHCTBEHHBIC (PUTYPBI HA TUIOCKOCTH: TETPadp,
KyO, mapaJijiesienume; IoCTPOSHUE CEYSHHI.

[lepneHUKYISIpHOCTh HPSAMOM M IJIOCKOCTH:  NEPIEHAUKYISPHBbIE IpsMbIE B
MPOCTPAHCTBE, MpsMbIE MapajuleibHble M TMEPHEHIUKYISIPHBIE K IJIOCKOCTH, IPU3HAK
NEePIEHAUKYIIIPHOCTA MPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOM NEepHeHANKYIIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEXIY HPSIMOM M IJIOCKOCTBIO; JBYIPAHHBIA YIOJI,
JIMHEWHBIN YroJl ABYrpaHHOro yria. llepneHaukyisp M HakJIOHHBIEC: PACCTOSIHME OT TOYKU J0
IUIOCKOCTH, PACCTOSIHHE OT NPSIMON [0 IUIOCKOCTH, NpPOeKUUs (UTYpbl Ha IJIOCKOCTb.
[lepneHuKyISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX IUIOocKocTeil. Teopema
0 TPEX MEPIEeHIUKYISIPAX.

MHoOrorpaHHuK#u

[loHdaTHE MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIblE MHOIOTPAaHHUKHU; pa3BEPTKAa MHOrorpaHHuka. IIpusma: N-yronaeHas npusma; rpaHu
Y OCHOBaHMS MPU3MBL; IPsIMasi U HaKJIIOHHAsI IPU3MbL; OOKOBAs U MOJHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, OpsMOYTOJIbHBIN Napajulesienunen U ero coictea. [lupammpa: N-yronbHas
nUpaMuia, TpPaHU W OCHOBaHWE NHUPaMHIbl; OOKOBas U TMOJIHAS TMOBEPXHOCTh MHPAMUJIBI;
NMpaBUJIbHAsE W YyCEUEHHas NupamMuja. OJNEMEHThl MNpu3Mbl W nHUpaMmuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: TOHITHE MPaBUIBHOTO MHOTOTPAHHMKA; MpPaBWIbHAs MPU3Ma U NpaBUIIbHAs
MUpaMuia; MpaBUbHas TPEYrojabHas MUpaMuaa U MPaBIIbHBIN TeTpadap; Kyo. [IpencraBnenue
O IMpaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Ip, HOAeKa’ap M ukocayap. CedyeHus NOpu3Mbl U
MUPaAMU/IBI.



CuMMeTpusi B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, IMPSAMON, IJIOCKOCTH.
DneMEHThl CUMMETPUH B IUpaMUax, Napajuieienurenax, IpaBUIbHbIX MHOTOT PAaHHUKAX.

Brruncnenue 37eMEHTOB MHOTOTPAHHUKOB: p&Opa, auaronanu, yriel. [lnomans 60koBoit
MIOBEPXHOCTH M TIOJHOW IOBEPXHOCTU NPAMOM MpPHU3MBI, IUIOLIAJb OCHOBAHWUW, Teopema O
OOKOBOH IMOBEPXHOCTH TPSIMON mpusMbl. Ilnomags OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH
NPaBUIBHON MHUPaMHIBI, TeopeMa O IUIOMmaau ycedéHHo# mupamuapl. [lonsarue o6 oObéme.
OO0BbEM nupamMuibl, IPU3MBI.

[lonoOusie Tena B mpoctpancTBe. COOTHOWICHHS MEKIY IUIOMAASIMU TOBEPXHOCTEH,
00BEMaMu TOJOOHBIX TEII.

11 KJIACC

Tena ppamenust

Hunuaapuyeckas MNOBEPXHOCTh, O00pa3yloIMe UUIMHAPUYECKON IOBEPXHOCTH, OCh
UWIMHAPUYECKON nmoBepXHOCTU. [lunuuap: ocHoBaHMs 1 OOKOBasi MOBEPXHOCTh, 0Opasytomias u
OCb; IJIOLIab OOKOBOW U MOJHOW MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliMe KOHUYECKOM IOBEPXHOCTH, OCh M BEpUIMHA
KOHHYecKkoi mnoBepxHocTH. KoHyc: ocHOBaHMe M BeplIMHA, oOpasyromias M OCh; IUIOIIAIh
OOKOBOM M TOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 0oOpa3yollie U BBICOTA; OCHOBAHMS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: neHTp, paguyc, QuUameTp; IUIONIaJb HOBEPXHOCTH cdepbl. B3aumuoe
pacnoio’keHue cepbl U MI0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomanb chepsl.

N300paxkenue Ten BpalleHus Ha II0CKOCTU. Pa3BépTka nMnuHApa U KOHyca.

KomMOuHnamuu Ten BpaiieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK, OMHUCAHHBIM OKOJIO
cdepsl; cepa, BiMcaHHAs B MHOTOTPaHHUK, UITH TEJIO BPallleHHUS.

[Tonsatue 06 o6béMe. OcHOBHBIE CcBOWicTBa 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuieenuneaa u cineAcTBus u3 He€. OO0béM 1munuHApa, KoHyca. O0bEM
mapa u rioimaab chepsl.

[TogoGuble Tena B mpoctpaHcTBe. COOTHOIICHHMS MEXKAY IUIOMIAIMU HOBEPXHOCTEH,
00BéMaMHu ITOJOOHBIX TEl.

Ceuenust uunuHApa (MapajyieiIbHO M NEPHeHIUKYISIPHO OCH), CEeUeHUs KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPILHUHY), CEUeHHUs 1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha muiockoctu U B ipocTpancTBe. Clio)keHHe U BRIUMTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uyuclo. PasnokeHue BekTOopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunesaa. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII ICHCTBUI C BEKTOPAMHU.
[IpsimoyronpHas cuctema KoopAMHAT B mpocTpaHcTBe. Koopnunatel BekTopa. I[Ipocreiimine
3aJladyd B KOOpAMHATaX. Yrol MexAy BekTopamu. CKalspHOE NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy HpSMBIMA U IHIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pEIIeHUH TeOMETPUUECKUX 3a/1a4.

INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS IpOrpamMMmbl y4eOHOro mnpeamera «MaremaTuka»
XapaKTEePU3YIOTCSL:

I'paxnanckoe BocnuTaHue:

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOW MO3UIMM OOyyalomerocs Kak akTHBHOTO U
OTBETCTBEHHOT'0 YJICHa POCCUICKOr0 OOIIEeCTBa, MPEACTABICHUEM O MAaTEeMaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHHUH, MOpOLEAYp TpakIaHCKOTo oOIIecTBa
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(BBIOOpPBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAJIbHBIMH HMHCTHTYTaMH B
COOTBETCTBUH C UX (DYHKLIUSAMU U HA3HAYCHUEM.

IIaTpuoTnyeckoe BocIMTAHKE:

c(OPMHUPOBAHHOCTHIO POCCUIMCKON IPa)KAaHCKOW MACHTHYHOCTH, YBOKEHHS K MPOILIOMY
U HACTOAILIEMY pPOCCUHWCKOW MaTEeMaTHKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCHICKMX MAaT€MAaTUKOB M POCCHUMCKOM MaTEMAaTHYECKOW IIKOJbI, K HCIOJb30BAHUID ITUX
TOCTHKEHHUH B IPYrUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIINTAHMSA:

OCO3HAHMEM JYXOBHBIX IICHHOCTEH pPOCCHICKOTO Hapoaa; Cc(HOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JNOCTHKEHUM HayKd U JESTeIbHOCThIO Y4EHOTO; OCO3HAHHWEM JIMYHOTO BKJIAJa B MOCTPOEHUE
YCTOMYMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHUe:

ACTETUYECKUM  OTHOLIEHHWEM K  MHUpPY, BKIIOYas 3CTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajad, pelIeHUH, pacCyKJIEeHUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTHYEeCKUM aclleKTaM pa3IMyHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIIUTAHME:

cOpMHUPOBAHHOCTBIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOr0 M Oe3omacHoro obpa3a >KU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3I0POBBIO
(3nopoBoe muTaHMe, COATAHCHUPOBAHHBIA PEXUM 3aHATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIOPTUBHO-030POBUTEIHHON
NESATENbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3INYHBIM
chepam mpodeccnoHaNbHOM JESITEeNbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymiei mpodeccun U peaqTn3oBbhIBaTh COOCTBEHHBIC
KU3HEHHBIC IUIaHbl, TOTOBHOCTHIO M CHOCOOHOCTBIO K MaTeMaTU4ecKoMy OOpa3oBaHUIO U
caMo00pa30BaHUIO HAa MPOTSHKEHWU BCEW JKM3HU; TOTOBHOCTbIO K AaKTUBHOMY Y4YacTHIO B
pelIeHUN TPAKTUYECKUX 3a]]a4 MaTEMaTHYECKON HAIIPABICHHOCTH.

JKO0JI0TrH4YeCKOe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKON KYIbTYPhl, HNOHHMAHUEM BIHUSHUS COLMAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW K COLMAIBHOW Cpelbl, OCO3HAHUEM
rI00aTbHOTO  XapakTepa  JKOJIOTHMYECKUX  MpoOJieM; OpUeHTalueid Ha  [pUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUIsl pelIeHUs 3ajad B 00JacTU OKPYXKAloIIe cpeibl, MIIaHUPOBAHUS
MIOCTYIIKOB U OLICHKH UX BO3MOKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH Cpelibl.

LleHHOCTH HAYYHOI'O NO3HAHUA:

cOpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKH U OOLIECTBEHHON MPAKTUKH, MTOHHUMaHUEM MaTeMaTHUYeCKOW HayKH Kak chepsl
YEJIOBEUYECKOUN NEATEeNIbHOCTH, ITANOB €€ Pa3BUTHUA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUY;
OBJIQJICHUEM $SI3bIKOM MAT€MaTHUKA W MAaTE€MaTUYECKOW KyIbTYypOH KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYILECTBISATh MPOEKTHYH0O M  HCCIEIOBATENIBCKYIO JIEATEIbHOCTD
WHJIMBUyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

MetanpeaMeTHble pe3ylnbTaThl OCBOCHHUS MPOrpaMMBbl yueOHOTO TpeameTa «MartemaTukay

XapaKTepU3yIOTCSd  OBJAJEHUEM  YHMBEPCAJIBHBIMU  HO3HAGAMENbHLIMU  OCliCIBUIMU,



VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSIMU, — YHUBEPCALbHOIMU — PeCYISIMUBHBIMU
oelicmeusimu.

1) Vnusepcanvnvie noznasamensuule oeticmeus, obecnewusaom Gopmuposanue 6a308uix
KOCHUMUBHBIX NPOYECCO8 00YyHarowmuxcs (0C8oeHue Memoodo8 NOZHAHUSL OKPYHCAIOWE20 MUpA,
npUMEHEHUe T02UHeCKUX, UCCAeO08AMENbCKUX ONepayull, yMeHull pabomams ¢ uHghopmayuet).

Ba3oBble JJoru4yecKkue JeiicTBHA:

BBISIBJISITh M XAPaKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKU MAaTEMaTHUYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUNA MEXAY MOHATUAMH; (HOPMYIHPOBATH ONpPENEICHUS MOHSITUH;
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KiacCH(UKALIMU, OCHOBAHUSA JUIsi 0000ImIeHUs
U CPaBHEHMSI, KPUTEPUU IIPOBOIMMOTrO aHaIN3a;

BOCIIPUHUMATh, (GOPMYIUPOBATh U MpeoOpa3oBbIBaTh CYKIECHUS: YTBEPAUTEIbHbIE U
OTpULaTeNbHbIE, €AMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B (haKTax,
JAHHBIX, HAONIONIEHUAX W YTBEPXKACHUAX; IpeaiaraTb KPUTEPUM JUISl BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNlaTh BBIBOJIBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JE€AYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKIIFOYEHNH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MaTEMaTHYECKUX YTBEPKACHUN (TIpsSMbIe
U OT TPOTHBHOIO), BBICTpauBaTh AapryMEHTAlMI0, NPUBOJUTH TMPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CY)K/IECHUS U BBIBOJIBI;

BBIOMpATh CHoco0 pemieHuss yuyeOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHusi, BbIOUpaTe HauboJiee MOAXOAAIUIN ¢ yUETOM CaMOCTOSTENIBHO BbIIEIEHHBIX
KpUTEPHUEB).

Ba3oBble ncciaenoBarebCcKHe NeliCTBUA:

WCTONB30BaTh  BOMPOCHI  KAaK  HWCCIEAOBATENLCKUH  WHCTPYMEHT  TIO3HAHUS;
(hopmMyaupOBaTh BOMPOCH], (PUKCUPYIOIINE TPOTUBOPEYHE, MPOOJIEMY, YCTaHABINBATh
HUCKOMOE W JlaHHOE, (OPMHUPOBATh THIIOTE3Y, APryMEHTHPOBATh CBOIO IO3UIIHIO,
MHEHHC;

MPOBOJIUTh CAMOCTOSITENIFHO CIUIAHUPOBAHHBIA OKCIEPUMEHT, HCCIICAOBaHUE TIO
YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYECKOro OOBEeKTa, SIBJIICHHs, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEKY 00bEKTaMU, SIBICHUSMH, TIPOIIECCAMH;
CaMOCTOSATENIbHO  (OPMYJIMPOBAaTh  OOOOIIEHUS W  BBIBOJBI 10  pe3yJbTaTam
MPOBEAEHHOTO HAOJIIOJICHHS, HCCIICIOBAHUS, OLICHHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
pe3yJIbTAaTOB, BEIBOJIOB U 000OIICHUIA,

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKKE BBIJIBUTATh MIPEIIIOI0KECHUS
0 €ro pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISBJIATH Je(PUUIUTH HHPOPMALIUH, TaHHBIX, HEOOXOUMBIX Ul OTBETAa HA BONPOC U
IUIsl peLIeHus 3a1a4H;

BbIOMpaTh MH(OpPMAIMI0 M3 HCTOYHMKOB PpA3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMaTU3UpOBaTh U HMHTEPIPETHUPOBaTh MH(OPMALMIO PA3IMYHBIX BUIOB U (hopMm
IIPE/ICTaBICHMS;

CTPYKTYpUpOBaTh HMH(POPMALMIO, MPEACTaBIATH €€ B  pa3iuyHbIX (opmax,
WUTIOCTPUPOBATH IPpahuuecKu;



OLICHUBATh HAAEKHOCTh HMH(OPMAIMM IO CaMOCTOATENBbHO C(HOPMYTHPOBAHHBIM
KPUTEPUSIM.

2) YHnueepcanvrvie KOMMYyHUKamMueHole Oelicmeus, 00ecnedusaom c@opmuposanHocns
COYUANBLHBIX HABLIKO8 00YUAIOUWUXCAL.
Oo0menue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJIECHUS B COOTBETCTBUU C YCIOBUSAMU U LIEIAMU
OOIICHHUsA; SICHO, TOYHO, T'PAMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHHSI B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 XOJy PElLIeHMs 3ajaul, KOMMEHTHPOBATh
IIOJTY4EHHBIN pe3ysbTarT;

B X0JIe 00CYKJICHHS 33J]aBaTh BOIPOCHI IO CYIIECTBY 00CYKJaeMOH TE€MBbI, IPOOIEMBI,
pelmaeMoll  3ajaud, BbBICKA3bIBaTh UJEH, HAICJIEHHbIE Ha TIIOUCK pPEIEHUs;
COMOCTABJATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
0oOHapyXMBaTh pa3IMuMe U CXOJCTBO MO3UIINIA; B KOPpEKTHOU (opMme popmyarpoBath
pa3HoIJIacusi, CBOM BO3PaKEHMS,;

MIPEJICTaBIATh PE3YNIbTaThl PELICHUs 3a7au, IKCIEPUMEHTA, UCCIeI0BaHUsS, IPOEKTa;
CaMOCTOSITENIBHO BBIOMpPATh (opMaT BBICTYIUIEHHS C YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEH ayAUTOPHH.

CorpyaHunuecrno:

IIOHUMATh W HUCIOJb30BATH NPECHUMYIICCTBA KOM&H}IHOﬁ u HHJII/IBI/IJIyaHLHOﬁ pa6OTI)I
IpU pelIeHuH Yy4eOHbIX 3ajJad; MNpPUHUMATh LEJdb COBMECTHOW JesTeNbHOCTH,
IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW palOThI, pacmpenensiTh BHUIBI padoT,
JIOTOBApUBAThCs, OOCYXKIaTh TpoIlecc M pe3ynbTar paboTel; 0000IIaTh MHEHUS
HECKOJIBKHUX JTIOCH;

y4acTBOBATh B TPYMIOBKIX GopMax padboTel (00CykaeHHs, 0OMEH MHEHUN, «MO3TOBBIC
HITYPMb» M HHBIE); BBIIOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU
NEeUCTBUS C IPYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KAYECTBO CBOET0 BKJIaJa B 00U
MPOJIYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvnvie pecynamuensle oeticmsus, obecneuusaiom Gopmuposanue cCmMolClo8blX
VCMAHOBOK U HCUBHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranuszanms:

COCTaBIIATH IUIaH, AITOPUTM PEIICHUS 3a/1a4M, BEIOUPATh c1oco0 perieHus ¢ yuéTom
HMMEIOILIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAThH U
KOPPEKTUPOBATh BApUAHTHI PEeLICHUH ¢ yu€TOM HOBOM MH(OpMALIHH.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMHM IO3HABATEIbHOM peQUeKCUM KaK OCO3HAHUS COBEpLIAeMbIX
JNEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3ylIbTaToOB; BIAJAETh CHOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3ylbTaTa pPELIeHHUs MaTeMaTH4ecKOon
3aJau;

IIPEIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPU PEIIECHUU 3aa4H, BHOCUTH
KOPPEKTHUBBI B JIETEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWICHHBIX
OLIMOOK, BBISBJICHHBIX TPYJHOCTEH;

OLICHUBATb COOTBETCTBHE pe3yJabTaTa LEJIW U YCIOBUSAM, OOBSICHATH INPUYMHBI
JOCTHDKEHUS] WJIM HEIOCTH)KEHHUS PE3YJbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIUOKY,
J1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI
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OnepupoBaTh NOHATUAMU: TOUKA, IpAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PELIEHUH T'€OMETPUUYECKUX
3azad.

OnepupoBaTb NOHSTUAMM: MApPAVIEIbHOCTh W MEPHEHAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccngunupoBaTs B3aMMHOE PacIIONIOKEHHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb NOHATUSMHU: JBYTPaHHBIM Yroj, TpaHU JABYIPaHHOTO Yyria, pedpo
JBYTPAHHOIO YIJIa; JUHEHHBIN YyroJl ABYTPaHHOTO yIiia; TpajdycHasi Mepa ABYI'PaHHOTIO yIJia.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBITYKJIBIH M HEBBITYKJIbIH MHOTOTPaHHUK,
3JIEMEHThl MHOTOI'PaHHUKA, TPABWIIbHBII MHOTOTpaHHHUK.

PacriozHaBaTh OCHOBHBIE BHbl MHOTOTPAaHHUKOB (MHpaMuja; Mpu3Ma, NpSIMOYTOIbHBIN
napajuiesienumne, Kyo).

KnaccuduiupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS Ui KJjacCUUKAIIIU
(BBIMMyK/IbIE M HEBBINYKJIbIE MHOTOTPAHHUKHU; TPaBUJIbHbIE MHOTOTPAHHUKHU; MpSAMbIE U
HAKJIOHHBIE TPU3MBI, TapaljIesIeuIe bl ).

OnepupoBaTh NOHATUSAMU: CEKyIIas MIOCKOCTh, CE4eHNE MHOTOTPAaHHHUKOB.

OOBACHATH MPUHIMITBI TOCTPOEHUS CEUEHUH, UCTI0Ib3Ysl METO/1 CIIE/I0B.

Crpouth cedyeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIIOJIHATH (BBIHOCHBIE) MJIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxOXICHHE TEOMETPUYECKHX BEJIMYMH 10 oOpasluaM WId
aNropuT™MaM, NPUMEHSS H3BECTHBIE AHAIMTHYECKHE METOJAbl IPH PEIIEHWH CTaHIAPTHBIX
MaT€MAaTHYECKUX 3a/7a4 Ha BBIYMCICHUE PACCTOSIHUN MEXIAY IBYMS TOYKAMH, OT TOYKH J0
MPSIMOM, OT TOYKH A0 MIOCKOCTH, MEXKIY CKPEIIMBAKOIIUMUCS MPSIMBIMHU.

Pemarp 3amaunm Ha HaxOXKICHHE TEOMETPUYECKHX BEJIMYMH 10 oOpasluaM WId
aNropuT™MaM, NPUMEHSS H3BECTHBIE AHAIMTHYECKHE METOJAbl IPU PEIIEHWH CTaHIAPTHBIX
MAaTeMaTHUYECKUX 3a/1a4 Ha BBIUMCICHUE YIJIOB MEXK]Y CKpPEIIMBAIOLIMMHUCS MPSMBIMU, MEXKIY
MPSIMOM M TJIOCKOCTBIO, MEX/1Y INIOCKOCTSIMU, IBYTPaHHBIX YTJIOB.

Boruncnsate 00bEMBI U MJIOUIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MIpU3Ma, MUpaMuia) ¢
npUMeHeHHeM (OpMyI; BBIUUCISATH COOTHOIIEGHUS MEXAy IUIOMAASMH IOBEPXHOCTEH,
00bEMamMu MOJOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MNOHATHUSMHU: CHUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh M IIOCKOCTh
CUMMETPUH; IEHTP, OCh U TUIOCKOCTh CUMMETPHUH (DUTYPBHI.

N3Bnekarb, mpeoOpa3oBeIBaTh U UHTEPIPETUPOBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpPHUECKUX PUrypax, MpeACTaBICHHYIO Ha YePTEKaX U PUCYHKAX.

[IpumensaTs reomerpuueckue (akThl Ui pEUICHUS CTEPEeOMETPHUYECKHUX —3ajad,
MPEANOJIararluX HECKOJbKO IIAroB PEHICHUs, €CIM YCIOBHS NPUMEHEHHUs 3aJlaHbl B SIBHOU
dbopwme.

[IpumeHATh MpoCTEHIINE NMPOTPaMMHBIE CPEACTBA M IJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI IIPU PEILIEHUHU CTEPEOMETPUUECKUX 3a/1ad.

IIpyBoauTe mHpUMEpPHl MAaTEMaTHYECKMX 3aKOHOMEPHOCTEM B TMPUPOAE M JKU3HH,
pacrno3HaBaTh NPOSIBJIEHUE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[IpuMeHATh MOJIydeHHBIE 3HAHUS HA MPAKTUKE: aHAIW3UPOBATh pEAbHbIE CUTYALlMH U
NPUMEHATh  U3YYEHHBIE TIOHSATHA B  IIPOLIECCE IOMCKA  PEIIEHHs MaTeMaTU4eCKU
cOpMyYIMPOBAHHONW MPOOIEMBI, MOJIETUPOBATh pPEATbHbIE CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
HCCIIEI0BaTh NOCTPOEHHBIE MOJENN C HCIOJIb30BAHUEM TI'€OMETPUYECKUX IOHATUH U TEOpEM,
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ammapara anredpsl; peniath IpakTHYECKUe 3aa4i, CBSI3aHHbBIE C HAXOXKICHUEM IeOMETPUIECKUX
BEJIMYMH.
11 KJIACC

OnepupoBatb TOHSATHSMH: [IMHIPHYECKAst HIOBEPXHOCTH, oOpazyromue
MWIMHAPUIECKOH MOBEPXHOCTH; WIMHAP; KOHWUYECKask TOBEPXHOCTh, 00pa3yroIne KOHUYECKOU
MOBEPXHOCTHU, KOHYC; ChepruiecKas MOBEPXHOCTb.

PacriosznaBats Tena BpamieHus (IIMHAP, KOHYC, cdepa u map).

OOBSACHATH CIIOCOOBI MMOJTyYSHHUS TEJl BPAILICHHS.

KrnaccuduimpoBars B3auMHOE pacIoioskeHre cephl U MI0CKOCTH.

OmnepupoBaTh MOHATHUSMU: IIAPOBOI CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTA,
IapOBOM CJI0M, OCHOBAHHE IIAPOBOTO CJIOSA, BBICOTA IAPOBOTO CJIOS; IAPOBOM CEKTOP.

Bbraucnare 00bEMBI M TUTOIAAM TOBEPXHOCTEH TEN BpAIleHUs, T€OMETPHYECKUX Tell C
MIpUMEHEHUEM (POPMYIIL.

OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BIUCAHHBIA B cepy W OIMHMCAHHBINA OKOJIO
cdepsr; chepa, BIUCaHHAS B MHOTOTPAHHUK HITH TEJIO BPAIICHUS.

BBMUCIATE COOTHOIIEHHST MEXKIy TUTOIIAASMH TIOBEPXHOCTEH W 00BbEMaMH MOIOOHBIX
TeNl.

N3o0pakats m3ydaembie (UTYpBI OT PYKH H C TPUMEHEHHEM TIPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BoInosHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX QPUTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeIl BPAIICHUSI.

W3Bnekarb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (QUrypax, MPeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATh AeWCTBUS CIOXKEHHSI BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha 4YHUCJI0, OOBSICHATH, KAKUMH CBOMCTBAMM OHU 00aJaloT.

[IpumeHsTh npaBUiIo Napajuieaenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEKIY BEKTOpPaMH, CKaJspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxoauth cymMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA Ha YHUCIIO, YIOJl MEXIY BEKTOPaMHU,
CKaJISIpHOE MPOU3BECHIE, PACKJIaIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YpaBHEHHEM B JIEKaPTOBOM cucTeMe KOOpHHAT.

[IpumensaTs reomerpuueckue (akTbl Ui pEUICHUS CTePEOMETPHUYECKHUX  3ajad,
MIPEINOIAaraloIMX HECKOJbKO IIaroB PELICHUs, €ClU YCIOBUS MPUMEHEHHUS 3aJaHbl B SBHOM
dbopwme.

Pematp npocreiiiye reoMmeTpuueckre 3aa4u Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTO/1a.

Pemarp 3amauM Ha JOKa3aTENbCTBO MATEMATHMUECKUX OTHOIICHUNW W HaXOXIACHHE
reOMETPUYECKUX BETUYHMH O 00pas3liaM WM alropuTMaMm, IPUMEHsS U3BECTHBIE METOIbI MpPHU
pEIIeHUH CTaHAAPTHBIX MaTeMaTHYECKUX 3a/1au.

[IpuMeHsATH HpoOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHNU CTEPEOMETPHUECKUX 3aad.

[IpuBoauTh TpUMEpPHl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B TpUPOAE U IKHU3HH,
pacro3HaBaTh MPOSBICHNE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.



[IpumeHATh MOJydEHHBIE 3HAHHMS Ha IMPAKTUKE: aHAJIU3UPOBATh PEAIbHBIE CUTyallMHd M
MPUMEHATh  HM3YYCHHBIE TIOHATHS B  MPOLECCE IOKWCKA PELICHHS  MaTeMaTH4YECKU
chOpMyTUPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEATbHBIC CUTYaIllMH HA S3BIKE TEOMETPUH,
HCCIIEIOBATh MOCTPOCHHBIE MOJEIHA C HUCIOJIb30BAHUEM T'€OMETPUUYECKUX IOHSITUH U TEOPEM,

arrapara aJIFC6pI)I; pemaTh NPAaKTUYCCKUEC 3aJa4n, CBA3aHHbBIC C HAXOKACHUEM I'COMETPUICCKUX
BCJIIMYHMH.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [IOK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapamiensHOCTE IPSAMBIX U IIJIOCKOCTEN https://m.edsoo0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 v 10 1
FAIEL MEACAY TIPAMBIMEH H [IIOCKOCTAMH https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPauHHKH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 Et?[i?/?;f;(;ggﬁc 209637
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
bubmmoreka [IOK
T 12
©J1a BpaieHus https://m.edsoo.ru/1c209e37
. bubnuorexa [JOK
006 5 1
BEMBLTET https://m.edsoo.ru/1c209e37
BekTopsl ¥ KOOPAMHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [TOK
p pA poctp https://m.edsoo.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUCTeEMAaTU3aIys 3SHaHUH https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYEHUKA

* MartemaTuka: anredpa 1 Hadaima MaTeMaTHIeCKOTo aHam3a, reomerpust. ['eomerpus, 10-
11 xnaccel/ Atanacsa JI.C., byry3os B.®., Kagomues C.b. u npyrue, AKiimoHepHOE 00IIIeCTBO
«M3narensctBO «lIpocBemenue»

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA
Metoanyeckoe mocoOue K nmpeaMeTHOH TUHUK yaeOHHKOB 1o reomeTpuu JI.C. AtanacsH,
B.®.byry3oBa, C.b. Kagomuena

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://resh.edu.ru/subject/17/10
https://uchi.ru/teachers/Ik/main
https://math100.ru/ege/



https://resh.edu.ru/subject/17/10
https://uchi.ru/teachers/lk/main
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MNOACHUTEJIbHASA 3AIINCKA

PaGouas mporpamma yue6HOTO Kypca «BeposTHOCTh U CTaTUCTHKA» 0a30BOTO YPOBHS IS
obyuatommuxcs 10 —11 xmaccoB paspaboraHa Ha ocHoBe DenepalibHOTO TOCYAAPCTBEHHOTO
00pa30oBaTeNLHOTO CTaHAApTa CpemHEero oOmero ooOpa3oBaHMs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, NPEIbSIBISIEMbIX K MaTeMaTHYecKoMy oOOpa3oBaHHUIO, M TpaauLui
poccuiickoro obpa3oBaHus. Peanmuzamusi mporpaMMbl 00€CIEUHMBAET OBJIAJICHUE KIFOUEBBIMU
KOMIICTCHOUAMHU, COCTABJIAIOIIMMU OCHOBY JIA CaMOPa3BUTUA W HCHPCPBIBHOI'O O6p330BaHI/I$I,
[[EJIOCTHOCTh  OOIICKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIIBHOTO PAa3BUTHS JIMYHOCTU
00yJaromuxcs.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHbli Kypc «BeposiTHOCTh 1 cTaTUCTHKa» 0a30BOr0 YPOBHSI SIBISETCS MPOJOHKEHUEM
U pa3BUTHEM OJIHOMMEHHOTO Y4eOHOro Kypca 0a30BOro YpoBHsS OCHOBHOM mikoJibl. Kypc
npenHazHayeH uid GOpPMUPOBAHUS y OOYYarOIIMXCsl CTaTUCTHMUECKON KYNbTYPbl U NOHHMaHUS
pOJIN TEOPHHM BEPOSITHOCTEH Kak MaTeMaTHUYeCKOTO MHCTPYMEHTa JUIsl M3Y4YeHHs CIydalHBIX
coObITH, BenMUMH U mpoleccoB. [Ipu wu3ydeHnn Kypca oOOramarwTcs MpeICTaBICHUS
yyalxcs 0 MeTo/iaX UCCIIeOBaHHs M3MEHUYMBOTO MHpA, pa3BUBAETCS NTOHUMaHUE 3HAUUMOCTH
1 OOIIHOCTHM MaTeMaTH4YECKHX METOJOB IMO3HAHHUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAyYHOT'0 MUPOBO33PEHUSI.

CopepxaHue Kypca HalpaBlIeHO Ha 3aKpEIUIEHHWE 3HAHUN, MOJYyYEHHBIX MPHU H3yYEHHH
Kypca OCHOBHOM IIKOJIBI W Ha pa3BUTUE MPEICTABICHUA O CIy4allHbIX BEJIMYMHAX U
B3aMMOCBS35X MEXKIy HHMH Ha BaKHBIX IIPUMEpax, CIOKETbl KOTOPBIX IIOYEPIHYTHI W3
OKPY’KAOILIEr0 MHpa.

B cooTBeTcTBUM C yKa3aHHBIMM LIEJIIMH B CTPYKType y4eOHOro Kypca «BeposTHOCTH U
CTaTUCTHKa» CpeJHEW IIKOJbl Ha 0a30BOM YpPOBHE BBIJIEJIEHBI CIEAYIOIUE OCHOBHbBIE
cojepxarenbHble JUHUU: «CiydaiiHble COOBITHSI U BEpOATHOCTH», «CiydaliHble BEIMYUHBI U
3aKOH OOJIBIIMX YUCEI.

BaxHyro dacTb Kypca 3aHUMaeT M3y4€HHE T[EOMETPUYECKOro M OMHOMHAIBHOIO
pacrnpefeieHuii M 3HAaKOMCTBO € MX HEIPEPBIBHBIMU AHAJIOTAaMH — I[OKA3aTEIbHBIM H
HOPMAaJIbHBIM paclpeAcICHUsIMU.

Conepxxanne nuHuUM «CiydaiiHble COOBITHSI UM BEPOSATHOCTH» CIY)KUT OCHOBOM st
(dbopMupoBaHHUsA MpPEICTABICHUA O pacHpeelieHud BEPOSITHOCTEH MEXIy 3HAYCHUSAMU
ClIyJaHbIX BEJIMYMH, a TAKKE 3Ta JIMHUSA HeoOXoIuMa Kak 0as3a JJIs M3y4eHHUs 3aKOHa OOJIbIINX
gyucen — (pyHIaMEHTaJIbHOIO 3aKOHA, JEHCTBYIOIIEIO B MPHUPOJAE M OOIIECTBE M HMEIOILEro
MaTeMartuyeckyro  gopmanuzanuio. CaMm  3akoH  OOJBIIMX  YHMCed Ipejlaraercs B
03HAKOMUTENBHOU (hOpME ¢ MUHUMAJIbHBIM UCIOJIb30BAHUEM MAaTEMAaTHYECKOTO (popManu3ma.

Temsl, cBsI3aHHBIE C HENPEPBIBHBIMU CIYyYalHBIMU BEJIMYMHAMMY, aKUEHTUPYIOT BHUMAaHUE
IIKOJIBHUKOB Ha ONMCAHMM WM M3YYEHHMH CIy4alHBIX SIBJICHUI C TOMOILBIO HENPEPHIBHBIX
¢ynkuuii. OCHOBHOE BHUMAaHHUE YIENSIETCs T0OKA3aTeIbHOMY U HOPMaJIbHOMY pacIipeielIeHUsIM,
IpU OSTOM TMpeNnojaraeTcs O3HAKOMHUTEIbHOE U3yYyeHHe MaTepuana 0e3 J0Ka3aTeslbCTB
IIPUMEHSAEMBIX (DAaKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE
Ha usyuenue kypca «BeposTHOCTh M CTaTHUCTHKa» Ha 0a30BOM ypOBHE OTBOAUTCS 1 yac B
HEJIENIO B TE€YEHUE KaXKJ0Tr0 ro/1a 00ydeHus, Bcero 68 yueOHbIX YacoB.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBnenne JaHHBIX C MOMOLIbI0 Tabnun u auarpamm. Cpeanee apupMeTHUECKOE,
MeJuaHa, HauOosblllee M HaUMEHbLIeEe 3HAYEHUs, pa3Max, AUCIEPCUs U CTaHIapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB.

CriydaiiHple KCIIEPUMEHTHI (OTBITHI) M CIy9ailHble COOBITHS. DIIeMEHTapHbIE COOBITHS
(ucxonpl). BepoaTHOCTh cilydaliHOTO COOBITHS. BIM30CTh 4acTOTBI U BEPOATHOCTU COOBITHH.
CrnyyaiiHble OIBITHI ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU. BeposiTHOCTH cOOBITHIT
B ONBITAX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMHU.

Omneparuu Haja COOBITHSIMU: TEepeceueHue, 00beIMHEHNUE, MPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyiia ClI0KEHUS BEPOATHOCTEN.

VYcnoBHas BEPOSTHOCTb. Y MHOXKEHUE BEPOSITHOCTEN. JlepeBO CIy4ailHOTO HKCIIEPUMEHTA.
dopmyria moaHOM BepoaTHOCTH. HezaBucumbie COOBITHS.

KombOunaTtopHoe npaBuino ymHoxeHus. IlepecranoBku u ¢aktopuan. Yucino coueTaHuid.
Tpeyronbuuk [Tackansa. @opmyna 6uHoma HeroToHa.

bunapHblii cimydaliHbIN ONBIT (MCTIBITAHKE), YCIIEX U HeyAada. HezaBucHMble UCIIBITAHUSL.
Cepust He3aBUCHUMBIX HCHBITAHUN a0 nepBoro ycrexa. Cepus HE3aBUCHMBIX HCIBITAHUN
beprymn.

CnyualiHass BenuuuHa. Pacrnpenenenue BepoATHOCTEH. [luarpamMma pacnpeneneHus.
ITpumeps! pacipeneneHuii, B TOM YHCIIe, TEOMETPUUECKOE U OMHOMUAIIBHOE.

11 KJIACC

UucnoBele  XapaKTEPUCTHKH  CIIyYalHBIX BEIMYHMH: MAaTE€MaTU4EeCKOE OKHIAHHE,
JHUCIIEPCUS U CTaHIAPTHOE OTKJIOHEHHE. [IpuMepsl MprMeHeHUsT MaTeMaTHYECKOTO OKUIaHUs, B
TOM 4YHCJIE B 3a/JadyaX M3 IIOBCEJIHEBHOW >KM3HH. MareMaTuuecKoe OXKHIaHWEe OWHApHOU
CIIydallHOM  BelIW4YUHBL. ~MaTemMaTuueckoe OXHMJAHUE CYMMBl  CIy4alHBIX  BEJIMYMH.
MaremaTnueckoe 0’KUJaHNe U JUCTIEPCUs T€OMETPHUECKOro 1 OMHOMUAIBHOTO paclpe/ieeHui.

3aKkoH OOJIBLIMX YMCEN U €ro posib B HayKe, NpHUpoJse U obiecTBe. BeiGopouHblii MeTO
HUCCJIEJOBAHUM.

IIpumepbl HENPEpBIBHBIX CIy4alHbIX BeIW4MH. [IOHATHE O IJIOTHOCTH paclpeiesICHUs.
3azaqy, NpUBOAAILME K HOPMAJIBHOMY pacipenencHuto. [IoHsTne HopManbHOM paclpeneIcHuH.

IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS IpOrpaMMmbl y4eOHOro mnpeamera «MaremaTuka»
XapaKTEePU3YOTCSL:

I'paxnanckoe BocnuTaHue:

C(OPMHUPOBAHHOCTBIO TPAXKIAHCKOW MO3UIMMU OOyyarolmerocs Kak akTHMBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOrO OOILIeCcTBa, MPEACTaBICHUEM O MAaTEeMAaTHYECKUX OCHOBaX
(YHKIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SBJICHHUH, MOpOLENYp TpakIaHCKOro oOIiecTBa
(BBIOOpPBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBaTh C COLMAJbHBIMH WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKLHUSMU U Ha3HAYECHUEM.

IIarpuoTnyeckoe BOCIUTAHUE:



c(OPMHUPOBAHHOCTHIO POCCUIUCKOM I'Pa)TaHCKOW MICHTUYHOCTH, YBAXCHHUS K MPOILJIOMY
U HACTOAILLEMY POCCUHCKOW MaTEMaTHKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCHIMCKMX MAaTEMAaTUKOB M POCCHUMCKOM MATEMATHYECKOW ILIKOJIbI, K HMCIOJIb30BAHUIO 3THUX
JTOCTIKEHHUH B IPYrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIINTAHMSA:

OCO3HAHMEM [JYyXOBHBIX IICHHOCTEH pPOCCHICKOTO Hapoaa; c(HOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHUKEHUM HayKd U JESTENIbHOCThIO YY4EHOTO; OCO3HAHHWEM JIMYHOTO BKJIAJa B IOCTPOEHHUE
YCTOMYMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHUe:

ACTETUYECKUM  OTHOLIEHHWEM K  MHUpY, BKIIOYas  ACTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajay, pElIeHUH, pacCyKJIE€HUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTHYEeCKUM aclleKTaM pa3IMYHbIX BUJOB HCKYCCTBA.

dusuyeckoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBIO YMEHMsI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310poBOro M Oe3omacHoro o0pa3a >KW3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO
(3nopoBoe muTaHHe, COATAHCHUPOBAHHBIA PEXUM 3aHATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIOPTUBHO-03A0POBUTEIHHON
NeSITENIbHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM LEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IMYHBIM
chepam mpodeccnoHaNbHOM JEsITENbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymiei mpodeccun U peaqn30BbhIBaTh COOCTBEHHBIC
KU3HEHHBbIE IUIaHbl; TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caMo00pa30BaHUI0O Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pelIeHUN TPAKTUYECKUX 3a]]a4 MAaTEMaTUHYECKON HAIIPABIECHHOCTH.

JKO0JI0rH4YecKOe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKON KYIbTYPhl, MOHHMAaHUEM BIHUSHUS COLMAIBHO-
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW M COLMAIBHOW Cpelbl, OCO3HAHUEM
rJI00aTbHOTO  XapakTepa  JKOJIOTMUECKUX  MpoOsieM; OpueHTalued Ha  [pUMEHEHHE
MaTeMaTHUYeCKUX 3HAHUU JUIsl pelIeHus 3ajad B 00JacTU OKPYXKAloIIe cpelibl, MIaHUPOBAHUS
IIOCTYIIKOB U OLIEHKH UX BO3MOXKHBIX NOCJIEICTBUMN JUIsl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO NMO3HAHUA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKH U OOLIECTBEHHOW MPAKTUKH, MTOHUMaHUEM MaTeMaTHUYeCKOW HayKHu Kak chepsl
YEJIOBEUYECKOU NEATEeNIbHOCTH, 3TANOB €€ Pa3BUTHUA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWINA3ALUY;
OBJIQJICHUEM $S3bIKOM MATEMaTHUKW W MAaTE€MaTUYECKOW KyJIbTYypOH KaK CPEICTBOM IO3HAHUs
MHpA; TOTOBHOCTBIO OCYHIECTBJSATh IPOCKTHYHO U  HCCIEA0BATEIIbCKYIO JI€ATEIbHOCTh
WHJIMBUIyaJlbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

MertanpeaMeTHbIe pe3ynbTaThl OCBOCHHUS MPOrpaMMBbl yueOHOTO TpeameTa «MartemaTukay
XapaKTepU3yIOTCS  OBIAJCHHEM  YHUBEPCAIBLHBIMU  HO3ZHAGAMENbHBIMU  OelicmEUAMU,
VHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMY, — YHUBEPCATIbHbIMU — Pe2yisamuUeHbIMU
0eticmeuUsMU.



1) Yuueepcanvnvie nosnasamenwvnsie oeticmaus, obecneyusarom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00yUarowmuxcs (0ceoenue mMemooos NO3HAHUS OKPYIHCAIOWe20 Mupa,

npuMeHenUe 102UYeCKUX, UCCIe008amelbCKUX Onepayull, ymeHuti pabomamo ¢ uH@opmayueli).
ba3oBble joruveckue 1ecTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKU MATEMaTHUYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUHA MEXAY MOHATUAMH; (HOPMYIHPOBATH ONpPENEICHUS MOHITHH;
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCH(UKAIIMU, OCHOBAHUSA Ui 0000ImIeHUs
U CPaBHEHMSI, KPUTEPUHU IIPOBOIMMOTIO aHAIIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBATh U MpeoOpa3oBbIBaTh CYKICHMS: YTBEpPAUTEIbHbIE U
OTpULATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE;

BBISIBIISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B (haKTax,
JAHHBIX, HAONIONIGHUAX W YTBEPXKACHUAX; IpeniaraTb KPUTEPUM JUISl BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U MHIYKTHBHBIX
YMO3aKIIIOYEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MaTEMaTHUECKUX YTBEPKACHUN (TIpsSMble
U OT TPOTHBHOIO), BBICTpauBaTh AapryMEHTAlMI0, NPUBOJUTH TMPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/IECHUS U BBIBOJIBI;

BBIOMpATh CHoco0 pemieHuss yuyeOHOW 3ajadyu (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHus, BpIoupaTh HanboJiee NOAXOASMMNUN ¢ YYETOM CaMOCTOSATEIBHO BbIIETICHHBIX
KpUTEPUEB).

Ba3oBble ncciaenoBarebCcKHe NeliCTBHA:

WCTIONB30BaTh  BOMPOCHI  KAaK  WCCIEAOBATENLCKUH  WHCTPYMEHT  TIO3HAHUS;
(dhopmMyaupOBaTh BOMPOCH], (PUKCUPYIONINE TPOTUBOPEYHE, MPOOJIEMYy, YCTaHABIHBATh
HUCKOMOE W JaHHOe, (OPMHpPOBATh THIIOTE3Y, ApPTryMEHTHPOBATH CBOIO IO3HUIIHIO,
MHEHHC;

MPOBOJIUTh CAMOCTOSITENIFHO CIUIAHUPOBAHHBIA OKCIEPUMEHT, HCCIICAOBAaHUE TIO
YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYECKOro OOBEeKTa, SIBJIICHHs, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEKY 00ObEKTaMU, SIBICHHSIMH, TIPOIIECCAMH;
CaMOCTOSATENIEHO  (OPMYJIUPOBAaTh OOOOIIEHUS] W  BBIBOJABI 10  pe3yJbTaTam
MPOBEAEHHOTO HAOJIOJICHHS, HCCIICIOBAHUS, OLICHHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
pe3yJIbTAaTOB, BEIBOJIOB U 000OIICHUIA,

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, & TAKKE BBIJIBUTATh MIPEIIOI0KECHUS
0 €ro pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISABJIATE Je(PUUUTHl HHPOPMALIUH, TaHHBIX, HEOOXOUMBIX U1 OTBETAa Ha BONPOC U
IUIsl pELIeHUs 3a1a4H;

BbIOMpaTh MH(OpPMAIMI0 M3 HCTOYHMKOB PpA3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMaTU3UpPOBaTh U HMHTEPHPETHPOBaTh MH(OPMALMIO PA3IMUYHBIX BUIOB U (popMm
MIPE/ICTaBIICHMS;

CTPYKTYpUpPOBaTh HMH(POPMALMIO, MPEACTaBIATH €€ B  pa3iuyHbIX (¢opmax,
WUTIOCTPUPOBATH IpahuuecKu;

OLICHUBATh HAAEKHOCTh MH(OPMAIMM IO CaMOCTOATENbHO C(HOPMYIHMPOBAHHBIM
KPUTEPHSIM.



2) VHnueepcanvrvie KOMMYyHUKamueHole Oelicmeus, 00ecneuusaom c@opmuposanHocnms
COYUANBHBIX HABLIKO8 00YUAIOUWUXCAL.
Oo0menne:

BOCIPUHUMATH M (POPMYIHPOBATH CYXKJIECHHS B COOTBETCTBUHU C YCIOBHAMHU M LEISAMU
OOIICHHUs; SICHO, TOYHO, T'PAMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHHSI B YCTHBIX H
MMCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 10 X0y pEIIeHUs 3aJjaul, KOMMEHTUPOBATh
IIOJTY4EHHBIN pe3ysbTarT;

B X07I¢ 00CYKJICHHS 337]aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBbI, TPOOIEMBI,
pellaeMoil  3ajaud, BbICKA3bIBaTh UJEH, HAICJIEHHbIE HAa IIOMCK PEILEHUs;
COMOCTABJIATh CBOU CYXKACHHUS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
0OHapyXMBaTh pa3jIMuue U CXOJICTBO MO3MIIMIL; B KOPpEeKTHOH hopme GpopMynupoBaTh
pa3HoOIJIacusi, CBOM BO3paKEHMS,;

MIPE/ICTaBIATh PE3YNIbTaThl PELICHUs 3a7auu, IKCIEPUMEHTA, UCCIeI0BaHUs, IPOEKTa;
CaMOCTOSITENIBHO BBIOMpPATh (opMaT BBICTYIUIEHHMS] ¢ YYETOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEN ayAUTOPHH.

CorpyanunuecTno:

MOHUMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUIAYaJbHOW pabOTHI
NpH pEUICHWH Y4YeOHBIX 3a/a4, NPUHUMATh IIellb COBMECTHOW JEATENbHOCTH,
TUTAHUPOBaTh OPTaHHM3AIHMI0O COBMECTHOM pPa0OTHI, pachpeAessTh BHIBI PadoT,
JIOTOBapUBaThcs, OOCYXKJaTh IMpollecC U pe3ynbTarT paboThl; 0000IIaTh MHEHUS
HECKOIBKHUX JIFOJIEH;

y4acTBOBATh B TPYMIOBKIX GopMax paboTel (00CykaeHHs, 0OMEH MHEHUMN, «MO3TOBBIC
HITYPMbI» M HHBIE); BBIIOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU
NEeUCTBUS C IPYTMMH YWiIEHAMU KOMaH/bl; OLIEHUBATh KaueCTBO CBOETO BKJIaJa B OOIIMIA
MPOJIYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMO/ICHCTBUSI.

3) Vuusepcanvnoie pecynamuenuvie oeticmaus, obecneuusarom Gopmuposanue CMoliClo8bIxX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTUL.

Camoopranuszanms:

COCTaBJIATh IUJIaH, AJITOPUTM PEUICHUS 3aJadd, BBIOMPATh CHOCOO pEmIeHHUs] C y4ETOM
HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBAaTh W KOPPEKTHPOBATH
BAapUAaHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMM IO3HABATEIbHOM pe(IEeKCMH KaK OCO3HAaHHUS COBEPILAEMBIX
JNEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yibTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3ylbTaTa pPELIeHHUs MaTeMaTH4ecKOon
3aJauy;

IPEIBUAETh TPYIHOCTH, KOTOPblE MOTYT BO3HUKHYTh IIPU PEIIEHUM 3a/1a4l, BHOCUTh
KOPPEKTHBBI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJEHHBIX
OLINOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATb COOTBETCTBHUE pe3yJabTaTa LEJIW U YCIOBUSAM, OOBSICHATH INPUYMHBI
JOCTMDKEHUS] WJIM HEIOCTHW)KEHHUS pe3y/bTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC
YurtaTh U CTPOUTH TAOJIHUIBI U AUATPAMMBI.
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OnepupoBaTh MOHATUSIMHU: cpenHee apudmernueckoe, MeauwaHa, HauOoJIbIIee,
HavMEHbIIIEEe 3HAYCHHUE, pa3MaX MacCUBa YHUCIOBBIX JAHHBIX.

OnepupoBaTh MOHATUSAMU: CIIYYalHBI AKCHEPUMEHT (OIBIT) U CilydailHOe coObITHE,
AIIEMEHTAPHOE COOBITHE (JIIEMEHTAPHBIN MCXO[) CIY4aifHOTO OMBITa; HAXOJUTHh BEPOSITHOCTH B
OTIBITaX C PAaBHOBO3MOXKHBIMU CITyJalHBIMH COOBITHUSIMHU, HAXOJUTh M CPAaBHUBATH BEPOSTHOCTH
COOBITHH B U3YUEHHBIX CITYYalHBIX IKCIIEPUMEHTAX.

Haxomute u dopmMynupoBars COOBITHSA: MEpeceueHrue U 0ObEeMHEHUE JaHHBIX COOBITHIA,
COOBITHE, TPOTHUBOIOJIOKHOE MAHHOMY COOBITHIO; TIOJIB30BAThCS JHarpamMmamu OJiiepa U
(bopMyIoii CIIOKEHUS BEPOATHOCTEH MPH PEIICHUH 3a/1a4.

OnepupoBaTh MOHATHUSMU: YCIOBHAsi BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHSA; HAXOJUTh
BEPOSTHOCTH C MIOMOIIBIO NTPAaBUJIa YMHOKEHUS, C IOMOIIBIO IEPEBA CIy4allHOTO OIBITA.

[IpumeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PEILICHUH 3a/1a4.

OnepupoBaTh MOHATUSAMM: HCIBITAHUE, HE3aBHCHMBIE HCIBITAHUS, CEPUS HCIBITAHUH,
yCclex W HeyJada; HaXOJIUThb BEPOSTHOCTH COOBITHH B CEpUM HE3aBHCUMBIX HCIBITAHUN 0
MIEPBOTO ycIleXa; HaX0AUTh BEPOSITHOCTH COOBITHI B cepuM UcnbITaHui bepHysu.

OnepupoBaTh MNOHATHAMM: CIy4aiiHas BEJIMYMHA, PACIPEICICHUE BEPOSTHOCTEH,
Jyarpamma pacipeeeHus.

11 KJIACC

CpaBHMBaTh BEPOSTHOCTH 3HAYECHHM CIy4alHOM BEIMYMHBI IO PACHPENEICHUI0 WU C
ITOMOIIIBIO TUATPAMM.

OnepupoBaTh MNOHATHEM MATEMAaTHYECKOTO OXHUAAHMS; IPUBOJUTH MPUMEPHI, Kak
MIPUMEHSETCS MAaTeMaTU4EeCKOE OKHUIAHME CIYy4alHOM BEIMYMHBI HAaXOIWTh MaTE€MaTH4ECKOe
O’KHJAHME I10 TaHHOMY PacCIpEIEICHHUIO.

VmeTsb npencTaBieHue 0 3aKOHE OOJIBIINX YHCE.

Nwmets npencraBieHne 0 HOPMAIbHOM PacpeCIICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 [IpencraBnenue JaHHBIX U ONIMCATENIbHAS 4 bubmmoreka [{OK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CrnyyaiiHble OTIBITHI U CITydaiiHble COOBITHS,
2 OIIBITHI C PABHOBO3MOKHBIMH 3 1 bubmorexa LOK
p https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMU UCXOIaMHU
3 Omneparuu HaJ| COOBITHSMU, CIIOKEHUE 3 bu6moreka [IOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOATHOCTH, AEPEBO
4 CITy4aitHOTO OTbITa, (hOPMYIIa IMOJTHOM 6 bubmorexa [IOK
i » QOPMY. . https://m.edsoo.ru/e0b7b0f1
BEPOSATHOCTH M HE3aBUCHMOCTh COOBITHUI
bu6mmoreka [JOK
5 9 o 4
JICMEHTBI KOMBIHATOPHIKH https://m.edsoo.ru/e0b7b0f1
6 Cepuu ocaeI0BaTeIbHBIX HCIBITAHNN 3 1 bubmorexa [IOK
p s https://m.edsoo.ru/e0b7b0f1
7 CnyyaliHble BEJTUYUHEI U pACIIPENSICHUS 6 bubmorexa LIOK
ya pactipea https://m.edsoo.ru/e0b7b0f1
bubmuoreka [JOK
8 00600 I 5 2
ODIHCHHE H CHCTCMATHIAIA SHAHHHA https://m.edsoo.ru/e0b7b0fl
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KJIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 MaremaTrnuecKkoe 0)KUJaHUE CIIy4aitHOU 4 bubnuorexa [JOK
BEJINYMHBI https://m.edsoo.ru/5fbc5dcl
9 Jlucniepcus U CTaHAAPTHOE OTKJIIOHEHUE 4 1 bubnuorexa [JOK
CIIy4ailHOM BETUYMHBI https://m.edsoo.ru/5fbc5dcl
bu6moreka [IOK
3 3aKoH Gombumx Hncen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE ClTydaliHbIE BETUYHHBI 5 bubnuoreka [IOK
(pacmipenenenusi) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
5 H 2 1
OPMAIIBHos pacnpeneietue https://m.edsoo.ru/5fbc5dcl
[ToBTOpEeHue, 0600IICHNE 1 bubnuoreka [IOK
6 . 19 2
cUcTeMaTu3aIys 3HaHUH https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

Teopus BeposTHOCTEH U CTaTUCTUKA. DKCIIEPUMEHTAIBHOE yaeOHOe TocoOme
s 10 u 11 xmaccoB obmieo0pazoBarensHbix yupexaenuii / FO. H. Tropun,
A. A. Makapos, U. P. Beicoukuii, 1. B. Amenko. — M.: MITHMO, 2014. —
248c.

METOJNYECKHUE MATEPHAJIbBI IJIAA YYUTEJISA

METOJUYECKHNE MATEPHAJIbI I1O OBYUEHUIO KYPCY «BEPOATHOCTDH U
CTATUCTUKA» B 7-11 KITACCAX JUUTA IEAAT'OI'OB, BHE/IPAIOLINX
OBHOBJIEHHBIE ®I'OC OO0 U ®T'OC COO ABtopckuii komuiektus: E.WU. Kynpuenko —
akcniepT PeaepanpHoro Mmerogudeckoro meaTpa PI'AOY IO «Akagemuss MUHIIpOCBEIIEHUS
Poccun»; T.®. CepreeBa — JOKTOp MeAArorn4eckux Hayk, npodeccop, BeAyUuil SKCIepT
®enepanbHoro metoauueckoro neHrpa ®I'AOY JI10 «Akanemus MuHIpoCBeELIEHUS
Poccun»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://ptlab.mccme.ru/vertical



https://ptlab.mccme.ru/vertical
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