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denepanpHas pabouas mporpamma Mo ydeOHOMY mpeamery «MaremaTukay (0a30BBIN
ypOBeHb) (MpeaMeTHass ooacTh «MareMaTrka U WHQOPMATHKA») BKIIOYACT TOSICHUTEIBHYIO
3alACKy, COJCpXKaHHE OOY4YCHHS, IUIAHHUPYEMbIE pPE3yJIbTaThl OCBOCHHUS MPOrpaMMBI I10
MaTeMaTHKe, TEeMaTHYeCKOe TNIAHUPOBAHUE.

[TosicHuTEeNBbHAS 3amMMCcKa OTpaXkaeT OOIIMe IeM W 3a7auyd W3YYCHUS MATEMAaTHKH,
XapaKTEPUCTUKY TCUXOJOTHUECKUX IMPEANOCHUIOK K €€ M3YYCHHIO OOYYarolUMHUCS, MECTO B
CTPYKTYpe Y4YeOHOro TUIaHa, a TaKKe IMOAXOIbl K OTOOpY CONEp)KaHHS, K OIpeIelICHUIO
TUTAHUPYEMBIX PE3YJIbTATOB.

Conepxanue OOy4YeHHsI PaCKPBIBACT COJICpKATeIbHBIC JIMHUU, KOTOPHIC MPEIIaratoTcs
JUTs1 00513aTEIPHOTO U3YUCHUS B KaXK/IOM KJIACCE Ha YPOBHE CPEIHETO 0OIIEro 00pa3oBaHusl.

[ImaHupyembie pe3yibTaThl OCBOCHHUS TPOTPAMMBI [0 MAaTEMaTHKE BKJIFOYAIOT
JUYHOCTHBIC, METANPEIMETHBIC PE3YJIBTATHI 3a BECh MEPUO] OOYUYCHHS HA YPOBHE CPEIHETrO
obmiero oOpa3oBaHHs, a TaKKe MPEAMETHBIC TOCTIKEHHSI OOYYaromerocss 3a KaXKIbId TOJ
0o0yueHus

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o maTemMaTHKEe Ha YpOBHE CpeAHEro o0Iiero oopasoBaHus pa3paboTaHa Ha
ocaoBe ®I'OC COO c y4€ToM COBPEMEHHBIX MHPOBBIX TpeOOBAaHUM, MPEABSIBISIEMBIX K
MaTeMaTH4YeCKOMY OOpa3oBaHHIO, M TPAAMIMA PpPOCCHICKOr0 oOpa3oBaHus. Peanm3arus
NporpaMMbl IO MaTeMaThKe OOeCleYMBAeT OBJAJICHUE KITIOYEBBIMH KOMIIETEHIUSMU,
COCTaBIIIIOIIUMHA OCHOBY JJII CAaMOPAa3BUTHS W HEMPEPHIBHOTO 0Opa30BaHMUs, IEIOCTHOCTH
OOIIEKYIBTYPHOT'O, TMYHOCTHOTO U MTO3HABATEIHFHOTO PA3BUTHS JIMYHOCTH 00YYAIOIINXCS.

B mporpamMme 1o maremMaTMKe Yy4TeHbl HAEH U TosoxeHus KoHuenmuu pa3BUTUA
MaTemMaTH4eckoro oOpaszoBanusi B Poccuiickoit ®@enepanuu. B cooTBeTCTBUU C Ha3BaHHUEM
KOHIIENIMH, MaTeMaThuieckoe oOpa3oBaHUE JOHKHO, B YaCTHOCTH, MPEIOCTABISATh KaXKIOMY
00yyJaromeMycs BO3MOXKHOCTh JOCTIKCHHS YPOBHSI MaTEMaTUUECKUX 3HAHUM, HEOOXOIUMOTO
JUTSL TalbHEHIel yCTISITHOM XKU3HHU B 00mIecTBe. FIMEHHO Ha perieHue 3Tor 3ajayu HarleleHa
mporpaMma o MaTeMaThke 6a30BOro YpOBHSI.

B omoxy ummdpoBoit Tpanchopmanmum Bcex cdep UeTOBEUECKOW eATeIbHOCTU
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 06a30BOM MaTeMaTHYeCKOM
MOATOTOBKH. YK€ B IIIKOJIE MAaTE€MaTUKa CIY>KUT OMIOPHBIM MPEAMETOM ISl U3YUEHUST CMEXKHBIX
JTUCIUIUIMH, & B )KU3HU TIOCJIC IIKOJBI peaTbHOW HEOOXOIUMOCTHIO CTAHOBUTCS HEMPEPHIBHOE
obOpaszoBaHue, 4TO TpeOyeT MOJHOIEHHON 06a30B0H 0011e00pa30BaTEIHLHON MOATOTOBKH, B TOM
YuCclIe W MaTeMaTU4YecKOW. IDTo O0OYyCIOBIEHO TEM, YTO B HalIM JHU PacTET YHUCIO
CMIEIIUATIBHOCTEN, CBS3aHHBIX C HEMOCPEJCTBEHHBIM NMPUMEHEHHEM MaTeMaTHKU: U B cdepe
HPKOHOMHKH, U B OU3HECE, U B TEXHOJOTUYECKUX OONACTSX, M JaKe B T'yMaHUTApHBIX cdepax.
Takum oOpa3zoMm, Kpyr oOydaromuxcsi, s KOTOPBIX MaTeMaTHKa CTaHOBHUTCS 3HAYMMbIM
MPEAMETOM, CYIIECTBEHHO PACIIUPSIETCA.



[TpakTHyeckas MoJE3HOCTh MaTEMATHUKH O0YCIIOBIIEHA TEM, UTO €€ MPEAMETOM SIBIISIFOTCS
dyHIaMeHTaIbHBIE CTPYKTYPHI HAIIETO MUPA: MPOCTPAHCTBEHHBIE ()OPMBI U KOJTUYECTBEHHBIC
OTHOIIEHUSI OT MPOCTEWIINX, YCBAaHMBAaEMBIX B HEMOCPEACTBEHHOM OIBITE, JO OCTaTOYHO
CJIO’KHBIX, HEOOXOUMBIX TSI Pa3BUTHS HAYYHBIX W TEXHOJOTHYECKHUX HJeH. be3 KOHKpeTHBIX
MaTeMaTUYECKUX 3HAHWW 3aTPyIHEHO MOHMMAaHHE MPUHIMIIOB YCTPOWCTBA M HMCIIOJIb30BAHUS
COBPEMEHHON TEXHHKH, BOCHPUATHE W HWHTEPIpPETAlUs Pa3HOOOPAa3HOH COIMATBHOM,
HSKOHOMHUYECKOH, MOMUTUIECKON HHpopMaImu, MaIodQGeKTHBHA TTOBCEAHEBHAS MTPAKTHIECKAs
nesaTenbHoCTh. KakoMy uesnoBeKy B CBOEHM XU3HU TNPUXOAUTCS BBIOJIHATH JTOCTaTOYHO
CIIOKHBIE PAacy€Thl M COCTaBIATh HECIOXKHBIE AJTOPUTMBI, HAXOIUTh HY)KHbIE (HOPMYJIBI U
OPUMEHATh WX, BIAJIETh NPAKTUYECKUMHU MpUEMAMU TIE€OMETPUUYECKUX HM3MEpEeHUuN U
HOCTPOEHUH, YNTaTh WH(OPMAIHIO, IPEJICTABICHHYIO B BUAY TaOJIUL, JUarpamMm U rpadukos,
KHUTh B YCIOBHSAX HEONPEAEeNEHHOCTH U IMOHMMATh BEPOSITHOCTHBINM XapakTep CIydalHBIX
COOBITHUH.

OmHOBpPEMEHHO C pacHmpeHreM cdep MPUMEHEHHS MaTEeMaTHKH B COBPEMEHHOM
obOmiectBe Bc€ Oonee BaKHBIM  CTAHOBUTCS ~ MAaTeMaTHYEeCKHAd CTWIb  MBIIIICHHUS,
NPOSIBIISIIOIINNCS B OTIPEACTIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporiecce n3ydeHus MaTeMaTHKH B
apceHan MPUEMOB W METOJOB MBIIUICHUS YEJOBEKa E€CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS
WHAYKIUS | JeIyKIus, 0000meHne 1 KOHKPETU3alusl, aHalu3 U CUHTE3, KIacCH()HUKAIMS U
cucTeMaTu3aius, abcrparupoBanue u aHamorusi. OObEKTHl MaTeMaTHUECKUX YMO3AKIIOUCHHH,
OpaBuja MX KOHCTPYHMPOBAHHS  PACKPBIBAIOT ~MEXaHU3M JIOTHUECKHUX  IOCTPOECHUiA,
CHocoOCTBYIOT BbIpaOOTKEe yMEHHUs (HOPMYyIUPOBaTh, 0OOCHOBBIBATh U JI0KA3bIBATh CYXKICHUS,
TEM CaMbIM Pa3BHUBAIOT JIOTHUECKOE MBIIIICHHE. MaTeMaTuke MPUHAUICKUT BEIyLasi posib B
(GopMHpPOBaHUM  ANTOPUTMUYECKOW KOMIIOHEHTHl MBIIUICHUS W BOCHHTAHUU YMEHHH
JIeCTBOBATh MO 3a/IaHHBIM aJTOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIE U KOHCTPYHPOBAThH
HOBbIE. B mporiecce perenns 3aa4 - OCHOBHON y4eOHOM A€ATEIbHOCTH HAa YPOKaX MaTEMaTHKH
- Pa3BUBAIOTCS TBOPYECKAS U MPUKIIATHAS CTOPOHBI MBIIIJICHHUS.

OO0yuyenne wmaremaTuke JAaéT BO3MOXKHOCTb pa3BUBaThb Yy OOYYaIOIIMXCS TOYHYIO,
paloHAIBHYIO U MH()OPMATUBHYIO pedb, YMEHUE OTOUPATh HanboJIee MOIXOISIINE SI3bIKOBBIE,
CUMBOJIMYECKHE, TpapuuecKue CpeacTBa MJs BBIPAKCHUS CYXKICHHH W HArSHOTO HX
NPEICTaBIICHHUS.

Heo0XxoanMbIM KOMITOHEHTOM OOIIEH KyIbTYpPhl B COBPEMEHHOM TOJKOBAHUU SIBIISIETCS
o011ee 3HaKOMCTBO ¢ METOJaMH TO3HAHUS JACHCTBUTEIBHOCTH, PEACTABICHUE O MPEIMETE U
METOZIe MaTEeMaTUKH, €ro OTJIWYHUS OT METOJOB €CTECTBEHHBIX M TYMAaHHUTAapHBIX HayK, 00
0COOEHHOCTSAX MPUMEHEHHS] MAaTEeMaTUKH I PEIICHUs] HAyYHBIX U MPUKIAJAHBIX 3a1ad. Takum
o0Opa3oM, MmaTemaTudyeckoe oOpa3oBaHHWE BHOCHT CBOM BKJax B (opmupoBaHue oOmien
KYJIbTYpBI YeJIOBEKa.

W3ydenne MareMaTHKH CIOCOOCTBYET JCTETHYECKOMY BOCIHUTAHHMIO  YEIIOBEKa,
NOHUMAHUIO KpacoThl W  U3ALIECTBA MAaTEMaTHMYECKUX PAaCCYXKIEHUH, BOCHPUSITHIO
reoOMEeTPUYECKUX (OPM, YCBOCHUIO UAEH CUMMETPUH.



[TpuoputetnpiMu 1enssMu oOydenuss matematuke B 10-11 kimaccax Ha 6a30BOM ypoBHE
SABJISIFOTCA:

dbopMupoBaHHEe  LEHTPAJIbHBIX MaTeMaTHYECKUX MOHATUN  (YUCIIO, BeEJIMYUHA,
reoMeTpuueckas (Qurypa, TmepeMeHHas, BEpPOATHOCTh, (YyHKIMs), oOOecrneYnBaIOIIUX
PEEMCTBEHHOCTb U IEPCIIEKTUBHOCTh MATEMATUYECKOT0 00pa30BaHusl 00y4arOIINXCS;

NoJiBe/IeHne 00YyYaronIMXcs Ha OCTYITHOM JJII HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3H
MaTEeMaTUKA U OKPYXKAIOIIETO MHUpPA, MOHUMAaHHWE MaTEMaTHKHU KaK 4acTU OOIIeH KyJIbTyphl
YeJI0BEUECTBa;

pa3BUTHE  HWHTEUIEKTYaJbHBIX M  TBOPYECKMX  CIIOCOOHOCTEM  oOydarommxcs,
MO3HABATEIbHOM AaKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHI, KPUTUYHOCTH MBIIIJICHUSA,
MHTEpeca K U3yUYCHUIO MAaTEMATHUKU;

dbopmupoBanue ¢yHKIIMOHAIBHOW MaTeMaTHYECKON TPaMOTHOCTH: YMEHHUS
pacro3HaBaTh MAaTEMAaTUUYECKHE ACTIEKThI B PEANIbHBIX KU3HEHHBIX CUTYAIMSIX U MIPU U3YUYCHUH
JPYTUX Y4EOHBIX IPEIMETOB, IPOSIBICHUSI 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEN, POPMYIINPOBATh
WX Ha s3BIKE MaTeMaTHUKU M CO37aBaThb MaTEMaTUUYECKHE MOJCNIH, MPUMEHSITh OCBOCHHBIN
MaTeMaTHYeCKUW  ammapar  JJid  pPEIICHHs  MPaKTHKO-OPUEHTHPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OcCHOBHBIMHU JINHUSIMU cofep:kanus Marematuku B 10-11 kiaccax ssusrores: «Hucna u
BBIUHCIIEHUSN», «AnreOpay («Anredpanueckue BbIpaKEHUs», «YpPaBHEHUS U HEPABEHCTBAY),
«Havana wmarematuueckoro ananuza», «l'eomerpusi» («['eomerpuueckue ¢urypsl U ux
cBOMCTBay, «/3MepeHne reoOMEeTPUUECKUX BEJIMUNHY), «BeposTHOCTh U cTaThCcTHKa». JlaHHbBIE
JIMHUY Pa3BUBAIOTCS MAPAJUICIbHO, KaXdasi B COOTBETCTBUU ¢ COOCTBEHHOM JTIOTUKOM, OTHAKO HE
HE3aBHUCUMO OJIHA OT JIPYTOi, a B TECHOM KOHTAaKT€ W B3auMoOJeuHcTBUU. Kpome 3Toro, mx
OoOBeMHSET JIOTHYECKas COCTABISIIONIAsl, TPAIUIMOHHO TMPUCYIIAas MaTeMaTHKe W
MIPOHU3BIBAOIAS BCE MAaTEMATHYECKUE KYpPCHI U cofiepkarenbHble TuHUU. ChopMyITpoBaHHOE
B ®I'OC COO TpeboBaHME «BIAJCHHE METOAAMH JIOKA3aTENbCTB, AITOPUTMAMH PEIICHUS
3aj1a4, yMeHre (OpMyIUpOBaThH ONPEICIICHUs, aKCHOMBI U TEOPEMBI, IPUMEHSTh UX, IPOBOJAUTH
J0Ka3aTeIbHbIC PACCYKICHUS B X0JI€ PEIICHUS 3a7au» OTHOCUTCS KO BCEM y4eOHBIM KypcaMm, a
dbopMupOBaHHE JIOTHUECKHX YMEHHUH pacrpesiesiieTcs 1Mo BCeM rojaM OOy4YeHUs Ha YPOBHE
cpenHero obmero oopa3oBaHusI.

B cootBerctBUn ¢ ®I'OC COO marematuka sBIseTCS 00sS3aTENbHBIM MPEIMETOM Ha
JTaHHOM YypoBHe oOpazoBanus. [Iporpammoil mo mMaTemMaTHKE MPEAYCMATPUBACTCS HU3yYCHUE
yuebHoro mpenmera «MartemaTtuka» B pamMKax TpEX y4eOHBIX KypcoB: «AureOpa W Havana
MaTeMaTHU4ecKoro aHanmsa», «l'eomerpusi», «BeposTtHOCTh U craTucTUKay. DopmMupoBaHUE
JIOTUYECKUX YMEHUHN OCYIIECTBIISCTCS HA IPOTSHKEHUU BCEX JIET O0yUEHUsI HA YPOBHE CPETHETO
oOurero o0pa3oBaHus, a ANEMEHTHI JIOTMKU BKJIIOYAIOTCS B COJIepKaHHE BCEX Ha3BAaHHBIX BHIIIIE
y4eOHBIX KYPCOB.

OO0m1ee 9MCIIO YacoB, pEKOMEHIOBAHHBIX VIl M3ydeHUs] MaTeMaTuku - 340 vacos: B 10
kiacce - 170 gacos (5 wacoB B Heaeno), B 11 kimacce - 170 gacoB (5 yacoB B HEJETIO).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
MATEMATHKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

I/I3yqu1/Ie MAaTCMAaTUKKU Ha YPOBHC OCHOBHOTI'O 06HI€I‘O 06p330BaHI/I$[ HaIIpaBJICHO Ha
JOCTHUIKCHUC 06y‘IaI-OH_II/IMI/IC}I JINYHOCTHBIX, MCTAIIPpCAMCTHBIX u IMpCAMCTHBIX
06paSOBaTeJIBHI>IX PE3YJIbTAaTOB OCBOCHMUA yqe6H0ro npeamceTa.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare u3ydyeHus MaTeMaTUKA Ha YPOBHE CpeIHEro oOumiero oopa3oBaHUsS Y
oOyuatotierocst OynyT coOpMUPOBaHBI CIEYIONTUE JINYHOCTHBIE PE3YIbTaThI:

1) rpaskIaHCKOro BOCIIUTAHMS:

C(l)OpMI/IpOBaHHOCTB I‘pa)KIIaHCKOI\/’I O3 06yqalomerocsi KaK AaKTHBHOI'O H
OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO 06U.I€CTBa, IpeaACTaBJICHUC O MATCMATHYCCKHX OCHOBax
(YHKIIMOHMPOBAHMS PA3IMYHBIX CTPYKTYpP, SBJICHHH, MPOLERyp TI'PakIaHCKOTO OOIIecTBa
(BBIOOPBI, ONIPOCHI U JIPYroe), YMEHHE B3aMMOJCHCTBOBATH C COIMAIbHBIMA WHCTHTYTaMH B
COOTBETCTBHUMU C UX Q)YHKHI/ISIMI/I 1 HA3BHAUYCHUEM,

2) MATPHOTHYECKOT0 BOCITUTAHUSI:

c(OpMHUPOBAHHOCTb POCCUMCKON IPa’kJaHCKON UACHTUYHOCTH, YBAXKEHUS K MPOILIIOMY U
HACTOSIIIIEMY POCCHUICKON MaT€MaTUKH, [IEHHOCTHOE OTHOLIEHHUE K JOCTHUKEHHSIM POCCUMCKUX
MAaTE€MaTHUKOB M POCCUMCKON MATEMAaTHYECKOW IIKOJIbI, HCIOJIb30BAHUE ITUX HOCTHUKECHUHU B
JIPYTUX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

OCO3HAHME  JYXOBHBIX IIEHHOCTEH  POCCUHCKOro Hapoja, Cc(HOpPMUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOTO TIOBEICHHUSI, CBSI3aHHOTO C MPAKTUYECKUM PUMEHEHUEM
JOCTUKEHUN HAYKU U JIEATEIbHOCTHIO Y4EHOTO, OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOEHUE
YCTOMYMBOTO OYIYIIETO;

4) 3CcTeTHYeCKOro BOCIIUTAHUS:

ACTETMYECKOE  OTHOLIEHWE K  MHUpPY, BKJIHOYas  3ICTETHUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEHICeHUH, pacCyXIEeHUH, BOCIPUUMUYHUBOCTH K
MaTEMaTUYECKUM acleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) ¢u3nYecKkoro BoCIUTAHMS:

C(l)OpMI/IpOBaHHOCTB YMCHUA MPUMEHATb MAaTEMATUUCCKUEC 3HAHWA B MHTEPECAX 3JOPOBOT0
1 0e30MacHoro o6pa3a KHU3HHU, OTBCTCTBCHHOC OTHOIICHHWE K CBOCMY 3JI0POBLIO (3)IOpOBOG
IIMTaHHUE, C6aHaHCHpOBaHHBIﬁ PEXKUM 3aHATHU U OTAbIXa, PETYJIApHAd (1)I/ISI/III€CKa$I aKTI/IBHOCTB),
¢duznyeckoe COBEPILIECHCTBOBAHUE pu 3aHATUAX CIIOPTUBHO-030POBUTEIBHON
ACATCIIbHOCTHIO,

6) TPyA0BOro BOCIIMTAHMA:
TOTOBHOCTH K TPYZly, OCO3HAaHHUE IIEHHOCTH TPY0IIO0HS, HHTEPEC K pa3IMUHbIM chepam
HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTHU, CBA3aHHBIM C MaTeMaTUKOM U e€



NPWIOKEHUSIMM, YMEHHUE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymeid mnpodeccun U
pean30BbIBATh  COOCTBEHHBIE JKM3HEHHBIE IUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K
MaTeMaTH4YeCKOMY OOpa30BaHHIO M €aMOOOpa30BaHUIO Ha IMPOTSKEHUU BCEU IKHU3HU,
TOTOBHOCTh K AKTHMBHOMY Y4YaCTUIO B PpELIEHUM MPAKTUYECKUX 3a7a4 MaTeMaTUYECKOM
HaIPaBJICHHOCTH;

7) KOJIOTHYECKOro BOCIIMTAHMS:

cOpPMHUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYpbl, TOHWMAHWE BIUSHUS COIUAIBHO-
SKOHOMHUYECKHX TPOIECCOB Ha COCTOSHUE TMPUPOJAHOW U COLMAIBHOW Cpeibl, OCO3HAHHE
I00ANBHOTO  XapaKTepa  OSKOJOTMYECKUX  MpoOsieM, OpHEeHTalus Ha  [PUMEHEHHE
MaTeMaTUYECKUX 3HAHWM JJIs pelieHus 3a7ad B 00JIaCTH OKpYKAIOIIEH cpeibl, MJIaHUPOBAHUE
MOCTYIKOB U OIICHKU MX BO3MOXHBIX TIOCTEACTBUIN JJIsi OKPYXKAIOIIEH Cpeibl;

8) meHHOCTH HAYYHOTO MO3HAHMSA:

cOpMHUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd U OOLIECTBEHHOW MPaKTUKU, TOHMMAHHE MAaTEMaTUYECKON HAyKH Kak chepsl
YeJI0BEYECKOM AESITENIbHOCTH, ATANOB €€ Pa3BUTUS U 3HAYMMOCTHU ISl pa3BUTHSI IUBUIIN3ALIUH,
OBJIaJICHUE 3BIKOM MaTEMATUKU U MaTEMaTUYECKON KYJIBTYpOI KaK CpEJCTBOM IIO3HAHUS MUPA,
TOTOBHOCTb OCYHIECTBIISTH IPOEKTHYIO U UCCIIEIOBATENBCKYIO IEATEIbHOCTh HHANBUAYAIBHO U
B IpyIHIe.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrare OCBOCHHS TpOrpaMMbI 1O MaTeMaTHKE Ha ypOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOyuaromerocss OyayT chOpMHUPOBAHBI MeETampeAMETHBIE PE3yIbTaThl,
XapaKTePU3YIOMIUECS  OBJIAJCHUEM  YHUBEPCAIBHBIMU  IMO3HABATEIBHBIMH  JCHCTBUSIMH,
VHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU JICUCTBUSMH M YHHBEPCAIBHBIMH PETYJISTUBHBIMU
JNEUCTBUSIMHU.

ITo3HaBaTelbHbIe YHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBUSA
ba3oBble Jornyeckue 1efMcTBUA:

BBISIBIIATD M XapaKTEpU30BaTh CYIIECTBCHHBIE MPHU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHHH MEXJy NOHATUSAMH, (OPMYIUPOBATh OIpPENEICHUsT TOHSATHUH,
yCTaHABIMBATh CYIIECTBEHHBIM NPHU3HAK KiIacCU(UKALWK, OCHOBAHHUS i 00OOIIEHUS U
CpaBHEHUS, KPUTEPUU TPOBOIUMOTO aHAIIN3A;

BOCTIPUHUMATH, (OPMYJIHPOBATh W TMPEOOPa30BHIBATh CYKICHHUS: YTBEPAUTEIbHBIC U
OTpHIIaTEIbHBIC, SMHIYHBIC, YACTHBIC M 00IIUE, YCIOBHBIC;

BBISIBJIATh MaTeMaTHYECKHAE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M TPOTHBOPEYUS B (akKTax,
JaHHBIX, HAONIOJNCHHUSIX W YTBEPXKACHUAX, TMpeajaraTb KPUTCPUU U  BBISIBICHHS
3aKOHOMEPHOCTEH U MPOTUBOPEUMIA;

JieN1aTh BBIBOJBI C HCIIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTHUBHBIX M HWHIYKTHBHBIX
YMO3aKIIFOYEHN M, YMO3AKIFOUEHHUN 10 aHAJIOTHH;



IPOBOAUTH CAMOCTOSTEIBHO J10KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKACHUM (MpsSMBIE U
OT MPOTUBHOIO), BBICTpaUBaTh AapryMEHTALIMIO, MPUBOAUTH IHPUMEPHl M KOHTPIPHUMEDHI,
000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOJIBI;

BbIOMpaTh crnoco0 peleHuss y4eOHOM 3ajauu (CpaBHUBAaTh HECKOJIBKO BapHAHTOB
pelieHrs, BbIOMpaTh Haubosiee MOAXOMAIMNH C YYETOM CaMOCTOSITENIBHO BBIJECIEHHBIX
KPUTEPUEB).

Ba3oBLIe uccieaoBarTe/LCKHeE 1eCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT O3HAHUS, (OPMYIHPOBAThH
BOIPOCHI, (PUKCHpYIOIIKME HPOTHBOpeYne, MpolieMy, YCTaHaBJIMBAaTh HCKOMOE M JIaHHOE,
(dopMHpOBaTh TUIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3UIUI0, MHEHUE;

IPOBOJIUTh CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBINA SKCHEPHUMEHT, HCCIIEJJOBAHUE IO
YCTQHOBJIEHUIO OCOOEHHOCTEHl MaTeMaTU4YecKOro OOBEKTa, SIBIEHUS, MPOLEecca, BBIABICHUIO
3aBUCUMOCTEN MEXy 00BEKTaMHU, SIBICHUSIMH, TPOLECCAMU;

CaMOCTOATENBHO (HOPMYIUPOBAaTh 000OIIEHHS U BBIBOJBI IO pe3yJibTaTaM MPOBEIEHHOTO
HaOJII0ACHUS, UCCIIeI0BaHMs], OLIEHUBATh JOCTOBEPHOCTD MOJIYYEHHBIX PE3Y/IbTaTOB, BEIBOJOB U
000011IEeHHI];

IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh MPEINOI0KEHUS O
€ro pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISIBJIATH ACQUIMTH HHPOPMAIINH, TaHHBIX, HEOOXOIMMBIX ISl OTBETA Ha BOIPOC H IS
pelieHus 3aauu;

BBIOMpaTh HWH(POpPMANMI0O W3 HMCTOYHUKOB PA3IMYHBIX THUIOB, AaHAJIM3UPOBATH,
CHUCTEMaTU3UpOBaTh W HWHTEPIPETHPOBATh HMHMOPMAIMIO pa3IUYHBIX BUIAOB H  (GOPM
Ipe/ICTaBICHUS;

CTPYKTYpUpOBaTh  MHGOpMalMIO, TMPEACTaBIATh €€ B  pa3auuHbIX  Qopmax,
WUTIOCTPUPOBATH FPpaPUUECKH;

OLICHMBAaTh HAAEKHOCTh HMHGPOPMALMM IO CaMOCTOSATEIBHO CPOPMYIUPOBAHHBIM
KpUTEPUIM, CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIE YHUBEpPCaJIbHbIe YUeOHbIC JeHCTBUA:

BOCTIPUHUMATH U (OPMYITUPOBATH CY)KIIECHUS B COOTBETCTBUHU C YCJIOBUSMHU W LEISIMH
OOIIeHusI, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PCHHS B YCTHBIX U NMHUCHMEHHBIX
TEKCTaX, JaBaTh TOSCHEHUS IO XOJAy pEIICHUs 3a7add, KOMMEHTHPOBATh IOJYUYCHHBIN
pe3ynbTarT;

B XO7e OOCYXXICHHUS 3a]aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMON TEMbI, MPOOJIEMBI,
pelaeMoii 3a/1aun, BBHICKA3bIBaTh HJICH, HAIICJICHHBIC HA MOWCK PEIICHUS, COTIOCTABISATh CBOH
CYXJICHUS C CY)KICHUSMHU JPYTUX YYaCTHUKOB JUAIOTa, OOHAPYKUBATh PA3IMUNE U CXOJICTBO
HO3UILIUH, B KOPPEKTHOU opme (HOpMYITHPOBATH Pa3HOTIACHS, CBOU BO3PaKEHHUS,;

IPEACTaBIATh Pe3yIbTaThl PEIICHUs 3aJaud, SKCIEPUMEHTa, MCCIEeNOBAaHUS, MPOEKTa,
CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4Y€TOM 3a4ad IPEe3CHTalud |
0COOEHHOCTEN ayIUTOPUH.



PeryasiTuBHbIC YHUBEPCAJbHBbIE YUeOHbIE 1eHCTBUS
Camoopranusanus:

COCTaBJIAATh IUIaH, AJITOPUTM PELICHMS 3a/layd, BBHIOMpATh CIOCOO pPELIEHUs C Y4ETOM
HMMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh
BAapUAHTHI PEIICHUI ¢ y4ETOM HOBOM MH(MOPMALIUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIA HHTEJJIEKT:

BJIa/IETh HABBIKAMHU MTO3HABATENHHON pepiieKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUIA
U MBICTUTEIBHBIX TIPOIECCOB, HMX pE3YNIbTAaTOB, BIAAETh CIIOCO0AMH CaMOIMPOBEPKH,
CaMOKOHTPOJISI TIPOIIecca U pe3yNbTaTa pelIeHNs MaTeMaTHIeCKON 3a1auu;

MPEIBUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MpPH PEUICHWH 33Jadd, BHOCHTH
KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX OMIHOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa I€JIM U YCJIOBHUSIM, OOBSICHITH MNPUYHHBI
JOCTHKEHUSI WIM HEIOCTH)KCHHSI Pe3yJbTaTOB JESITENbHOCTH, HAaXOAWUTh OMIMOKY, JaBaTh
OLICHKY MTPHUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEJILHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHAMBUAYAJIHLHOW pabOTHI MPU
pemieHnd y4eOHBIX 3aJady, NPUHUMATH I1I€JIb COBMECTHOW JI€ATEIhbHOCTH, IUIAHHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeneNsaiTh BUIbI paboT, N1OrOBapUBATHCS, 0OCYKIATh
MPOIIECC U Pe3yJbTaT padoThl, 0000IIaTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBAaTh B IPyNNOBBIX (popmax padoThl (0OCYKIeHUS, 0OOMEH MHEHUN, «MO3TOBBIE
IITYPMBI» W HWHBIC), BBIMOIHATH CBOK YacTh pabOThI M KOOPAWHUPOBATH CBOM ACUCTBHUS C
APYTUMU YiIEHAMH KOMAaH[IbI, OICHHBATh KAa4eCTBO CBOETO BKJIaJa B OOIMMH MPOAYKT IO
KpUTEPHUIM, cHOPMYITUPOBAHHBIM YIaCTHUKAMU B3aUMOICHCTBHSI.

HPEIMETHBIE PE3YJIBTATDI

[IpenmeTHbIE pe3ynabTaThl OCBOCHHUS MPOTPaMMBbI IO MaTeMaTHKe Ha 0a30BOM YpOBHE Ha
YpOBHE CpemHero oo0Imero oOpa3oBaHMs TPEACTABICHBI IO ToJaM OOYYeHHs B paMKax
OTJICTIbHBIX YU4EOHBIX KYPCOB B COOTBETCTBYIOIIMX pa3jiefiaX MpOrpaMMbl 0 MaTeMaTHKe.
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OEJNEPAJIBHAS PABOYAS TPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

HOACHUTEJBHASA 3AIIMCKA

YueOHbIli Kypc «AnreOpa ¥ Havajga MaTEMAaTHYSCKOTO aHalu3a» SIBISETCS OIHUM W3
HanOoJiee 3HAYUMBIX B MPOrpaMMe CpPETHETOo OOIIero oOpa3oBaHUS, MOCKOJIBKY, C OJHOM
CTOpPOHBI, OH  oO0OecreyrMBacT WHCTPYMEHTAIbHYIO  0a3y Ul  M3YYeHHs  BCeX
€CTeCTBEHHO-HAYYHBIX KYpPCOB, & C JPYroil CTOPOHBI, POPMHUPYET JOTHUECKOE M aOCTPaKTHOE
MBIIIUICHUE OOydYalolmuXcss Ha YpPOBHE, HEOOXOAMMOM JUIS OCBOCHHSI Y4YEOHBIX KYypCOB
nH(pOopMaTUKH, OOIIIECTBO3HAHUS, UICTOPUHU, CJIOBECHOCTH. B pamkax yueOHOTO Kypca «Anredpa
¥ HayaJla MaTeMaTHYECKOTO aHajau3a» OOYYaroIIMecsl OBJIAJIEBAIOT YHUBEPCATBHBIM SI3BIKOM
COBPEMEHHOH HayKH, KOTOpas (OopMyIupyeT CBOM JIOCTHIKCHHS B MATEMAaTHUECKOH opMme.

VY4aeOHbIi Kypc anreOpbl M Hadajd MaTeMaTHYECKOTO aHajn3a 3aKJIaJbIBaeT OCHOBY IS
VCTCIIHOTO OBJAJACHHUS 3aKOHaMH (HU3UKH, XUMHUH, OHOJIOTHH, TIOHUMAHUS OCHOBHBIX
TEHJICHITNI SKOHOMUKH ¥ OOIIECTBEHHOH XKM3HU, TIO3BOJIICT OPUCHTUPOBATHCSI B COBPEMEHHBIX
MUQPPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSAX, YBEPCHHO HCIIOIbh30BaTh MX B ITOBCEIHEBHOM
Xu3HU. B TOXe BpeMs OBJIaJicHHE aOCTPAKTHBIMU W JIOTHUECKU CTPOTUMH MaTEMAaTHYCCKHUMHU
KOHCTPYKIIMSIMA pPa3BHBA€T YMECHHUE HAXOJHWTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh MCTUHHOCTH
YTBEPKJEHUS, UCIIONIH30BaTh 0000IICHNE M KOHKPETU3AINI0, a0CTparupoBaHUe M aHAJOTHIO,
dbopMupyeT KpeaTHBHOE W KPUTHYECKOE MbIlUIeHHe. B xone u3ydeHus: anreOpbl M Hayanl
MaTEeMaTUYECKOTO aHAJIM3a Ha YPOBHE CPETHETO 00I11ero 00pa30BaHus 00yUYaIONUecs MOTydaroT
HOBBIM OIBIT PEIICHUS MPUKIAIHBIX 33J1a4, CAMOCTOSTEIIBHOIO MOCTPOCHUS MAaTeMaTHUCCKHX
MOJICTICH peaNbHBIX CHUTyallMii W WHTEPIPETAI[UN IOJYUCHHBIX PEIICHUA, 3HAKOMATCS C
MpUMEepaMHi MaTEeMaTHYECKHX 3aKOHOMEPHOCTEH B TIpPHpOJE, HAyKe W B HCKYCCTBE, C
BBITAFOIIMMHKCS] MATEMAaTHUYECKUMH OTKPBITUSIMH U UX aBTOPaMHU.

Y4eOHbIi Kypc aireOpbl U HavYaJl MaTEMaTHYECKOTO aHaiu3a 00JajaeT 3HAYUTEIIbHBIM
BOCITUTATEIIBHBIM TTOTCHIIMAIIOM, KOTOPBIM peau3yeTcsl Kak Yepe3 Y4eOHBbI MaTepual,
CHOCOOCTBYIOIIMN (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK W dYepe3 CHeHuQuKy
y4eOHOU JeSTENBHOCTH, TPEOYIOMEH CaMOCTOSTEILHOCTH, aKKYPaTHOCTH, MPOJIOJDKUTEIHHON
KOHIIEHTPAIIMA BHUMAHUS ¥ OTBETCTBEHHOCTH 3a TIOJYyYEHHBIN PE3YbTaT.

B ocHoBe meTonuku oOydeHUs anreOpe W HadajiaM MAaTeMaTUYECKOTO aHAIHM3a JICKUT
JIeSITEIIbHOCTHBIA MIPUHITUT O0yUEHUSI.

B crpykType mporpammbl mo anreOpe W HavallaM aHaiu3a BBIIEISIOTCS CIEIYIONINE
COZIepKATEITbHO-METOIUICCKHUE JIMHUU: «Hwucna u BerauciacHus», « ODyHkuuu u
rpadukny», «YpaBHEHUS 1 HEpaBEHCTBay, «Havana maTematndyeckoro ananusay, « MHOXKeCTBa U
Joruka». Bce OCHOBHBIC COICpPIKATEIBHO-METOAMYECKHUE JIMHUW W3Y4alOTCsS Ha MPOTSHKCHUU
IBYX JIET 0OOy4eHHs Ha YPOBHE CpeJHEro o0Iero oOpa3oBaHHs, €CTECTBEHHO IOTOIHSIS APYT
ApyTa ¥ MOCTETIEHHO HACKIIIAsCh HOBBIMU
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TeMaMM U pasgenamu. JlaHHBIM y4yeOHBIM Kypc SBISETCS HWHTETPATUBHBIM, ITOCKOJIBKY
o0benuHsAET B cebe COJEepKaHHME HECKOJbKHX MAaTEeMATHYECKUX IUCLUILIMH: anreodpa,
TPUTOHOMETPUS, MATEMAaTUYECKUI aHaINU3, TEOpHUs MHOXecTB u apyrue. Ilo Mepe Toro kak
oOydaromuecs OBJIAJIEBAIOT BcE Oosiee MMPOKMM MaTEMaTHMUYECKHM almaparoM, y HHUX
NOCIIEZIOBATENILHO (OPMUPYETCS M COBEPIIECHCTBYETCS YMEHHE CTPOUTh MaTEMaTHYECKYIO
MOJIENb PEaJbHOM CUTYyallH, IPUMEHATh 3HAHUSA, NIOJyYEHHbIE B YUEOHOM Kypce «Anredpa u
Hayajga MaTeMaTU4eCKOrO aHajau3ay», Uil PEIIEHHs CaMOCTOSITEIbHO CHOPMYIHMPOBAHHON
MaTeMaTU4eCcKOM 3ajauu, a 3aTeM UHTEPIPETUPOBATH ITOJYYEHHBIH pe3ysbTar.

ConepxxatenbHOo-MeTOIMYeCcKass  JuUHUS  «Yucnma W BBIYMCIIEGHUS)  3aBepIIaeT
(dopMHUpOBaHHE HABBIKOB HCIOJIb30BaHMS JACHCTBUTENBHBIX YHCEN, KOTOpOe OBLJIO HauaTo Ha
YpOBHE OCHOBHOTO 0o01ero odpasosanusa. Ha ypoBHe cpegHero o6miero oOpa3zoBaHus ocoboe
BHUMaHHE yAeJseTcsl (OPMUPOBAHUIO MPOYHBIX BBIYHUCIUTEIBHBIX HABBIKOB, BKIIOYAIOIIUX B
ce0s NCIOIb30BaHKUE PA3IMUHBIX (POPM 3aIUCH JEHCTBUTEIBHOIO YHCIA, YMEHHE PAllMOHAIBHO
BBITNIOJIHATh JEHUCTBUS C HHUMH, JA€NaTh NPUKUIKY, OLIEHMBaTh pe3yibraT. OOyuarommecs
NOJIyYalOT HAaBBIKM TNPUOJMKEHHBIX BBIYMCICHUN, BBINOJHEHUS JEUCTBUA C 4HCIaMH,
3aMMCAHHBIMU B CTAHJAPTHON (hopMe, UCTIOIb30BaHNS MAaTEMAaTHYECKUX KOHCTAHT, OLICHUBAHUS
YHCIJIOBBIX BBIPAKEHUH.

CopepxatenbHas JIMHUS «Y paBHEHUS U HEPABEHCTBAY PeaIU3yeTCs Ha MPOTSHKEHUH BCETO
oOydeHHsT Ha YpOBHE cpeAHero ooOumero o0pa3oBaHHs, MOCKOJbKY B KaXIOM pasiele
IpoTrpamMMbl IPETYCMOTPEHO pEIIeHUEe COOTBETCTBYIOUIMX 3ajad. OOydaromuecs: OBIaJAeBalOT
pa3IUYHBIMU METO/IaMHU PELICHUS LEJbIX, PAallMOHAIbHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPHUUECKUX YpaBHEHUI, HEpaBEHCTB U X cucteM. [lomyueHHbie
YMEHHUS HUCIONb3YIOTCA NPU HCCIeN0BaHMM (DYHKIMH C MOMOIIbIO MPOU3BOJHON, pEIICHUU
NPUKIIAJHBIX 3a/1a4 U 337a4 Ha HAXOKJICHHE HauOOJbIINX 1 HAMMEHBIINX 3HaYeHUH (PYHKIUH.
JlaHHas cojeprkaTenbHas JIMHUS BKJIIOYAeT B ceOs Takxke (popMHpOBaHHE YMEHUH BBIMOJIHATH
pacu€étel mo ¢Qopmynam, npeoOpa3oBaHUs LEJbIX, PAUUOHAIBHBIX, HPPALUOHANBHBIX H
TPUTOHOMETPUUECKUX BBIPAXKEHHM, a TAK)KE BBIPAKEHUHN, COJIEPIKALUX CTEIIEHU U JIorapu(msbl.
bnaronapst u3ydenuro anredpandeckoro MaTepuaia NpoOMCXOoUT JaJbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS 0Oydarommxcs, (OPMHUPYIOTCS HaBBIKU
NEAYKTUBHBIX  pacCyXKIeHHH, paboTbl ¢ CHUMBOJBHBIMH (opmamu, mpencTaBlIeHUs
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEM B BHJI€ PABEHCTB M HEpaBEHCTB. AnreOpa npeangaraer
3¢ (eKTUBHBIE WHCTPYMEHTHI IJSl PEUICHHS MPAKTHUYECKUX M ECTECTBEHHO-HAYYHBIX 3aJad,
HarJIsJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKa HAYKH.

ConepxatenbHo-MeTonudeckast THHUA «DyHKIMH U rpaduKm» TECHO NEepPeruIeTaeTcs ¢
OPYTUMHU  JIMHUSMH ~ y4eOHOro  Kypca, TIOCKOJIbKY B  KAaKOM-TO  CMBICIE  33JaéT
NOCJIEZI0BATEIBHOCTD U3Yy4EeHMs MaTepuana. N3yyenne  cTeneHHOi,
NOKa3aTeNbHOMU, Torapu(PMUIECKON M TPUTOHOMETPUIECKHUX (DYHKIIMH, UX CBOMCTB U IpauKOB,
UCMOJIb30BaHUE (DYHKIUI U1 pelleHus 3a1ad U3 JPYTUX Y4eOHBIX IPEIMETOB U pealbHOMN
KHU3HU TECHO CBA3aHO KaK C MaTEMaTUYECKUM aHAJIU30M, TaK U
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C peuieHMeM YypaBHEHUH U HepaBeHCTB. [Ipu 3TOM OoOJbIIOe BHHUMAaHHUE YAENSETCS
bopMUpPOBaHUIO yMEHHUS BbIpaxkaThb (GOPMYyJIaMH 3aBUCUMOCTH MEXIY pa3IUYHBIMU
BEJTMYMHAMM, HCCIEAOBATh TMOJy4YeHHBIE (YHKIMH, CTPOUTh UX Tpaduku. Marepuan
COJIep>KaTeIbHOM JTMHUM HAIlEJIeH Ha Pa3BUTHE YMEHHM M HAaBBIKOB, MO3BOJISIIONINX BBIPAXKAThH
3aBUCHUMOCTH MEX]y BEJIMYMHAMHU B DPa3jIM4HON (QopMme: aHATUTHYECKOU, Trpaduyeckod u
cinoBecHoil. Ero wu3yueHume cmocoOCTBYeT pa3BUTHUIO aJITOPUTMHUYECKOTO MBIIUICHHUS,
CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AIMH, UCTIOIH30BAaHUIO aHATIOTHIA.

CopepxatenbHas nuHus «Hadana maTeMaTH4eCKOro aHaIu3a» MO3BOJIET CYIIECTBEHHO
pacHIMPUTh KPYT KaK MAaTeMaTHUECKHX, TaK U MPUKIIATHBIX 3aa4, TOCTYIMHBIX 00y4aroIHUMCs,
KOTOPBIX TOSIBIISIETCSI BO3MOXKHOCTD UCCJIE0BATh U CTPOUTH rpaduku yHKIUN, ONIPEACITIATh UX
HauOOJBIINE U HAUMEHbIIINE 3HAYCHUS, BRIUUCIATH IIOMAIN GUTYyp U OOBEMBI Tell, HAXOAUTh
CKOPOCTH M yCcKopeHus mporuieccoB. ComeprxarenbHas JTUHUS OTKPBHIBAET HOBBIE BO3MOXXHOCTH
MOCTPOCHUSI MATEeMaTHYECKUX MOJIeNIed pEalbHBIX CHUTYallMi, HaXOXXJICHHUS HAWIY4IIeTro
pelieHus: B MPUKIAJHBIX, B TOM YHUCJE COIMAIBbHO -YKOHOMHUYECKHUX, 3a/lauax. 3HAKOMCTBO C
OCHOBaMH  MaTE€MaTUYeCKOr0  aHalnh3a  CIOCOOCTBYET  pa3BUTHIO  aOCTPaKTHOTO,
(hopMaNTbHO-TOTHUECKOTO U KPEAaTUBHOT'O MBINIICHUS, (POPMUPOBAHUIO YMEHUM PACTO3HABATH
MIPOSIBJICHUSI 3aKOHOB MAaTE€MaTHUKH B HayKe, TEXHUKE W HCKyccTBe. OOydaroniuecs y3HaT O
BBIJIAIOIIUXCS pe3yJbTaTax, MOJYYECHHBIX B XOJI€ Pa3BUTHUA MaTEMaTUKH KaK HAayKH, U UX
aBTOpax.

ConeprkatenbHO-MeTOuYeCKast TMHUSI «MHOXECTBa U JIOTHKa» B OCHOBHOM IOCBSIIICHA
JJIEMEHTaM TEOPUHM MHOXECTB. TEOPETHKO -MHOXKECTBEHHBIC MPEJICTABICHUS MPOHU3BIBAIOT
BECh KypC IIKOJIBHOM MaTeMaTHMKW U MpeajaraloT Haubojee YHUBEpPCAJIbHBIN S3BIK,
OOBEIUHSAIONINN BCE pa3/ielibl MaTeMaTUKH U €€ NPUIIOKCHUH, OHU CBS3BIBAIOT DPa3HbIE
MaTeMaTH4YeCKUe JUCLUUIUIMHBI B e€AuHoe 1enoe. [loaToMy BakHO [aTh BO3MOXKHOCTh
oOy4aromeMycsi TOHUMaTh TEOPETUKO-MHOKECTBEHHBIN $I3BIK COBPEMEHHON MaTeMaTHKU U
WCIIO0JIb30BATh €T0 JJI BBIPAXKEHUS CBOMX MBICIEH.

B yuebHOM Kypce «Anrebpa u Hayalla MaTEeMaTUYECKOTO aHAIN3ay MPUCYTCTBYIOT TAKXKe
OCHOBBI MAaTEMaTHYECKOTO MOJICIMPOBAHUs, KOTOpPbIE MpPH3BaHbI CHOPMHUPOBATH HABBIKU
MIOCTPOEHUSI MOJIEJIEH pealbHbIX CUTYaAllUN, UCCIEAOBAHUS ITUX MOJIEJIEH C MOMOIIbIO anmnapara
anreOpbl 1 MAaTEMaTUYECKOTO aHalu3a W WHTEPIPETAIUU TOJYYCHHBIX Pe3yJbTaToB. Takue
3aJlaHus BILIETEHBI B KAXKIIBIM M3 Pa3/IeNiOB MPOrPaMMBbI, MIOCKOIBKY BECh MaTepuan y4eOHOTro
Kypca IIMPOKO HCIOJB3YeTCS ISl PElIeHUs MPUKIAIHBIX 3aaad. [Ipu pemieHun peanbHbIX
MPAKTUYECKUX 3a7ad OOydJarommecs: pa3BUBAIOT HAOIIOJATEIILHOCTh, YMEHHE HAaXOIWTh
3aKOHOMEPHOCTH, a0CTParupoBaThCs, KCIOIb30BaTh AHAJIOTHIO, 0000IIATh U KOHKPETH3UPOBATH
npobnemy. [estenpbHOCTh 1O (OPMUPOBAHHWIO HABBIKOB PEIICHUS TMPUKIATHBIX 3a7ad
OpraHu3yeTcss B TIpOIleCCe€ M3YYCHHS BCEX TeM Yy4eOHOro kypca «Anredpa U Hayana
MaTeMaTHYECKOTO aHaTNu3ay.

OO01iee yuCIO YacoB, PEKOMEHJIOBAHHBIX IJIsi U3y4EHUs y4eOHOTO Kypca «Aunredpa u
Hayaja MaTeMaTHYEeCKOTO aHan3ay, - 170 yacos: B 10 kitacce - 68 yacos (2 yaca B Heen0), B 11
kimacce -102 gaca (3 yaca B HEACIIO).
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COJAEPXKXAHUME OBYUYEHUA

10 KJIACC Yucaa u BbIYUCIEHUS

Panmonanbnbie uncina. OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, MPOIEHTHI, OECKOHEUHbIE
nepuogudeckue apobu. ApudMeTrudyeckue Omepanuy ¢ paldoOHAIbHBIMU  YHCIAMH,
npeoOpa3oBaHusl YUCIOBBIX BbIpakeHuH. [IpuMeHenue npoOelt MU MPOLEHTOB ISl peUIeHUs
MPUKJIAJHBIX 3a/1a4 U3 PA3IUYHBIX OTPACIEH 3HAHUHN U PEAIbHON KU3HHU.

JleiicTBUTENbHBIE YKca. ParyioHanbHble W UppalMOHANIbHBIE Yucia. ApudMeTHdecKue
orepaluu ¢ JeHCTBUTEIbHBIMU YyucHaMy. [IpuOnmkE€HHbIE BEIYUCICHUS, IPABIIIa OKPYTIICHUS,
NPUKUAKA U OLIEHKA pe3ybTaTa BHIYMCICHUN.

Crenens ¢ uenbiM nokazareneM. CtanaaptHas Gopma 3amucu IeWCTBUTEIBHOTO YHUCIIA.
Wcnonp3oBaHue mnoaxoismie QopMbl 3amucu  JACHCTBUTENBHBIX YHCEN JJsl  PELICHUS
NPAKTUYECKUX 3a/1a4 U MPECTABICHUS JaHHBIX.

Apudpmernyeckuii KOpeHb HaTypajlbHOM creneHu. J[ledicTBus ¢ apupMeTudecKuMu
KOPHSIMH HATYpaJIbHOM CTETEHH.

CuHyC, KOCUHYC U TaHI€HC YMCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHUHYC, apKTaHT€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE IPEOOPA30OBAHMS.

[IpeoGpa3oBaHre TPUTOHOMETPUUYECKUX BbIpakeHH. OCHOBHBIE TPUTOHOMETPUUYECKUE
dbopMyIIbIL.

YpaBHeHHE, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Merton
UHTEPBAJIOB.

Pemenue nienbix 1 1poOHO-PaLlMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB.

Pemenue nppanroHanbHbIX YpaBHEHUN U HEPABEHCTB.

Pemenve TpuroHOMeTpUYECKUX YPABHEHUM.

[IpuMeHeHre ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTEMaTHYECKUX 3aJad U 3a1ad u3
pa3IuYHbIX 00JIacTel HAYKU U pealbHOU KU3HU.
DYyHKIUHN U TPAPUKH

Oynxkius, ciocoos! 3ananus Gpynkuuu. ['paduk Gynkiun. Bzaumuo oOpatHbie GyHKIUH.

OO6nacTp omnpeneneHns 1 MHOXKeCTBO 3HaueHui pyukiuu. Hymu @ynkuuu. [pomexyTku
3HAKOMOCTOSTHCTBA. YETHBIE M HEUETHBIE (DYHKIUH.

CrenenHass (QyHKIMS C HAaTypaJbHBIM W IIeNbIM TMOKa3aTesneM. E€ cBoiicTBa u rpaduk.
CaotiicTBa 1 rpaduk KOpHS N-0i CTENEHHU.

TpuronoMmerpuueckasi OKpPY>XHOCTb, OIpeAeNieHue TPUTOHOMETPUUYECKUX (PYHKIUH
YUCJIOBOTO apryMEHTA.

Hauana MmaTeMaTH4eCcKOro aHajmnusa
ITocnemoBaTeIbHOCTH, CIIOCOOBI  3aJaHMs  IIOCJEIOBAaTeIbHOCTEH. MOHOTOHHEIE
[IOCJIEJOBATEILHOCTH.
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Apudmerndeckass ¥ reoMeTpuyeckas mporpeccuu. beckoHeyHo — yObIBaromias
reoMeTpuueckas nporpeccusi. Cymma 6ecKOHEUHO yObIBaroleil reOMeTpUYECKOM MPOrpecCcui.
dopmyna CIOXHBIX MpoleHTOB. Mcnonb30BaHue Mporpeccuu s pellieHnus peajbHBIX 3a7ad
MPUKIAIHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHoecTBO, onepaluy Haja MHOKecTBamu. [{luarpammel Diinepa-Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'0 aNIapara Uil ONUCAHUs PEabHbIX POLECCOB U SIBJIICHUM, IIPU
pelleHny 3a1a4 U3 Ipyrux y4eOHbIX npeameroB. OnpeneneHue, Teopema, CIeICTBHE,
JOKa3aTeNbCTBO.

11 KJTACC Yuciaa v BBIYUCTCHUS
Harypanbnsbie n nenpie uncia. [Ipu3Hakyu 1eIMMOCTH LENBIX YUCE.
CreneHb € palmoHadbHbIM NoKa3aTeneM. CBOMCTBA CTENICHH.
Jlorapudm uuncna. [lecaTuuHble U HATYpaJIbHbIE JIOTapU(MBI.

YpaBHeHMs M HEPABEHCTBA

[IpeobpazoBaHue BEIpAKEHHM, COAEPKAIIUX JIOTapU(MBI.

[IpeobpazoBaHue BEIpAKEHHM, COJIEPKAIINX CTENIEHH C PAllMOHAIBHBIM [TOKa3aTeJIEM.

IIpumepb! TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenpHblE ypaBHEHUS 1 HEPABEHCTBA.

Jlorapudmuyeckne ypaBHEHUsI 1 HEPABEHCTBA.

CucreMbl JIMHEHHBIX YpaBHEHMI. PerieHue mpUKIaaHBIX 33/1a4 C MOMOIIBIO CHCTEMBI
JIMHEWHBIX YPAaBHEHUI.

Cuctembl 1 COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHeHNEe ypaBHEHMM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMaTHUYECKUX 3a1ad U
3aJ1a4 U3 pa3InYHbIX 00JacTe HayKU U peajJbHOM KU3HMU.

DOyHKUUM U TPaPuKu

Oyukmus.  [lepuoanueckne  QyHkriuu. [IpoMexyTku MOHOTOHHOCTH — (YHKITUH.
MaxkcumyMbl 1 MUHUMYMBI (pyHKumu. HanOosnpiee u HauMeHbllee 3HaueHHE (YHKIHUU Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKINU, HX CBOMCTBA U TPaQUKH.

[TokazarenpHas u orapudmuueckas QyHKIMH, UX cBoMcTBa U rpaduku. Mcnons3oBanue
rpadukoB QYHKIMI 1715 pellieHus] YpaBHEHUI U TMHEHHBIX cucTeM. Mcnonb3oBanue rpagukoB
GyHKIUHN 1715 UCCIIeI0BaHUs MTPOLIECCOB U 3aBUCUMOCTEHN, KOTOPbIE BOZHUKAIOT MPU PEIICHUN
3a7a4 U3 APYrux y4eOHBIX MPEAMETOB U PEATbHON KU3HHU.

Hauana MaTeMaTH4eCKOr0 aHAJIHU3a
HenpepsiBubie pyHKIMN. MeTO] MHTEPBAJIOB IS pelIeHUs HepaBeHCTB. [IponsBotHas
¢byakmmu. I' eomerpuueckuii 1 GU3MUECKUN CMBICI TPOU3BOIHOM.
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[Tpou3BoaHbIC 3NeMEHTAPHBIX (GYHKIHA. DOPMYITBI HAXOXKACHUS MPOU3BOTHONU CYMMBI,
NPOMU3BEICHHUS U YaCTHOTO (DYHKITHIA.

[TpuMeHeHe MPOU3BOAHOMN K HCCIICTIOBAaHHUIO (PYHKIIMH HA MOHOTOHHOCTB M SKCTPEMYMBI.
HaxosxaeHre HanOoIbIIero ¥ HAaMMEHbBIIIEro 3HaYCHHUS (QYHKITUN Ha OTPE3Ke.

[TpuMeHeHre TPOU3BOAHON Ui HAXOXKIACHHUS HAWMIYUIIETO0 PEUICHHS B TMPUKIATHBIX
3ajavax, Ui OMpeAesICHHs] CKOPOCTH MPOoIIecca, 3alaHHOT0 (hOPMYIIOH HITH TPaPUKOM.

[TepBoobpasnHas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuvecKHii M (U3UYCCKHI CMBICI. BBIYMCcIeHHEe HWHTETpaia Io
dbopmyne HerotoHa-JIeOnwma.

IMPEAMETHBIE PE3YJIBTATBI

K konmy obOyuenus B 10 KJacce oOyJaromuiics MOJYYUT CICIYIOUIHE MPEIMETHBIC
pe3yNbTATHI:

YucJia 1 BBIYUCIEHUS:

OIICPHUPOBATh IIOHATHAMHU: PALIMOHAJIBHOC U ,Z[GfICTBHTGJIBHOG qHucClJIo, 06BIKHOBGHHaH u
JECATUYHAS IPOOb, MPOIECHTHI;

BEBITIIOJIHATH apI/I(l)MeTI/I‘leCKI/Ie orcpanyu C palduOHAJIbHBIMU H I[GfICTBHTGJIBHBIMPI
qucJjiIiaMu,

BBIIIOJIHATH HpI/I6JII/I}KéHHI>Ie BBIYUCIICHUA, HCIIOJIb3ydA IIPaBUWJIa OKPYIJTICHHA, ACJIAThb
MIPUKUIKY U OLEHKY PE3YJbTAaTa BEIYMCIICHUM;

OIICPHUPOBATH IMOHATHUAMU. CTCIICHDL C LECJIBIM IIOKAa3aTCJICM, CTaHIapTHAA (1)opMa 3alIucu
JEHCTBUTENBHOTO YUCIa, KOPEHb HATYPAJIbHON CTENEHH, UCIOIB30BaTh MOAXOAAIIYI0 (GopMy
3alIiucu I[eﬁCTBHTeHLHLIX YUCCI I pCIICHUA IMTPAKTUYCCKUX 3ada4 U IIPCACTABICHHA JaHHBIX]

OIICPHUPOBATH NNOHATHUAMU: CHHYC, KOCMHYC U TAHI'CHC IIPONU3BOJIBHOI'O YI'JId, UCIIOJIBb30BATh
3aIMuch MPOU3BOJILHOTO yTia yepe3 oOpaTHbIe TPUTOHOMETPHUYECKUE (PYHKITHH.

YpaBHeHMs U HEPABECHCTBA:

OIEpUPOBATH OHATUAMU: TOXIECTBO, YPAaBHEHHE, HEPABEHCTBO, LIEN0E,
palMoOHAIbHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPABHEHUE,

BBINIOJHATE ~ NPE0Opa3OBaHMsI ~ TPUTOHOMETPUYECKUX  BBIPAXKEHMM W pelaTh
TPUTOHOMETPUYECKUE YPABHEHNS,

BBITOJIHATH MPEOOpPa30BaHUS IIENbIX, PALMOHATIBHBIX M UPPALMOHATBHBIX BBIPAKCHUNA U
pelaTb OCHOBHBIE THIIbI LIEJIBIX, PALIMOHAIBHBIX U UPPALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB;

NPUMEHITh YPABHEHUS M HEPABEHCTBA JJISl PELLIEHUSI MAaTEMaTUUECKUX 3a]a4 U 3a]a4 U3
pa3IUYHBIX 00J1aCTel HAyKH U PeabHON )KU3HH;

MOJICIMPOBATh pEAJbHbIC CUTYallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA II0 YCIOBUIO 3a/add, HCCIENOBaTh IIOCTPOCHHBIE MOJEIH C
UCIOJIb30BAHUEM alrapaTa aareopsl.
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DOyHKuMU ¥ rpapuku:

ONEepUPOBATH MOHATUAMU: PYHKIIMS, CIOCOOBI 3aaHusl GyHKIUH, 00JIACTh ONPEIeICHUS U
MHOECTBO 3HaYCHHH (QyHKINH, rpaduK GYHKIIMH, B3aUMHO 0OpaTHBIC (DYHKITUH;

ONEepUPOBATh MOHATHUSAMHU: UYETHOCTh M HEYETHOCTh (QYHKIUHU, HYIH (QYHKINH,
MIPOMEKYTKHU 3HAKOIIOCTOSIHCTBA,

UCIOJNIb30BaTh rpaduku GYHKIUHN AJIs pellIeHUs YpaBHEHH; CTPOUTH U YUTATh rpaduKu
TUHEHON QYHKINU, KBaJAPATUYHON (QYHKIIMHU, CTEIIEHHON (DYHKIIMU C IeJIBIM MOKa3aTeleM;

UCIIOJNIb30BaTh Ipaduku GYHKUUN I UCCIEAOBAHUS IMPOILECCOB U 3aBUCHUMOCTEH MpH
pElIeHnH 3a7]a4 U3 JIPYTruX yu4eOHBIX MPEAMETOB U pPEaIbHOM KU3HH, BhIpaxaTh (HopMyiIaMu
3aBUCUMOCTU MEXIY BETUUHMHAMH.

Hauajna MmareMaTuuyecKoro aHajim3a:

OTIEpUPOBATH MOHATUSIMHU:

MOCJIEIOBATEeNIbHOCTD, apu(MEeTHUECKas U TEOMETPUIECKas MPOTPECCHH;

OTIEpUPOBATH MOHATHAMU: OECKOHEUHO YOBIBaIOIasi T€OMETPHUUECKasl MPOrPeccHsi, Cymma
OeCKOHEUHO YOBbIBAIOIIEH TeOMETPUUYECKON MPOTPECCHH; 3a/laBaTh MOCIEIOBATEILHOCTH
Pa3IUYHBIMU CIIOCOOAMU;

HCIIOJIb30BATh CBOMCTBA IMOCJIEA0BATEIIBHOCTEN M MPOrPEeCcCHil IJis PEUIeHUsl pealbHBIX
3a/1a4 MPUKJIAJHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA:

OHCpI/IPOBaTI) IIOHATHUAMU:. MHOXECTBO, onepauHH Haa MHOXCECTBaMH, HCIIOJIB30BATh
TGOpGTHKO-MHO)K@CTBGHHBIfI annapaT IJId OIIMCAaHUusA pGaJII)HI)IX HpOIIGCCOB nu ﬂBJ’IGHHﬁ, HpI/I
pELICHNH 3a/1a4y U3 APYTUX y4eOHBIX MPEIMETOB;

OMCPpUPOBATE MOHATUAMU: OIIPEACIICHUEC, TCOPEMA, CICACTBUC, TOKA3aTCILCTBO.

K koniy obyuenus B 11 KJ1acce oOydaromiuiics MOJydUT CICAYIONIUE MPEIMETHBIC
pe3yJIbTaThI:

Yucaa 1 BLIYMCTIEHUS

OHepI/IpOBaTB IIOHATUSAMU. HaTypaJIBHOG, Ooejao€ 4Yuciao, HCIOJIb30BATb HpI/I3HaKI/I
ACIIMMOCTH LOECIBbIX YHCCII, paBJ'IO)KCHI/IC qyuclia Ha HpOCTBIC MHOKUTCIIN OJIA pemeHm{ 3agayd,

OIIEPUPOBATH MOHITUEM:

CTCIICHb C paHI/IOHaHbHHM IIOKAa3aTCJICM, OHepI/IPOBaTL IIOHATUAMU.

norapuM 4ncia, IeCITUYHBIC U HaTypalbHbIe JOrapu(MBbI.

YpaBHeHUS U HEPABEHCTBA:

INPUMEHATh CBOWCTBA CTENEHW I NpeoO0pa3oBaHMs BBIPAXKEHHUH, ONEPUPOBATh
IIOHATUSAMU. ITIOKA3aTCIIbHOC ypaBHeHI/Ie nu HepaBeHCTBO, pemaTb OCHOBHBEIC THUIIbI
IIOKa3aTEIbHBIX YPABHEHUN U HEPABEHCTB;

BBIMIOJTHATG TPeo0pa3oBaHMs BBIPAKECHUN, COAEPKAIIUX JIOTapu(pMBbl, ONEPUPOBATH
IIOHATHUSAMU. JIOFapI/I(bMI/I‘IeCKOG YPAaBHCHHUC U HCPABCHCTBO, PCIIATh OCHOBHBIC TUIIbI
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Jorapu(MUUECKUX YpaBHEHUI U HEPABEHCTB;

HAXOJIUTh PEUICHUS MPOCTEHIIINX TPUTOHOMETPUUECKUX HEPABEHCTB; ONEPUPOBAThH
MOHATUSAMM: CUCTEMA JIMHEWHBIX YPABHEHUH U €€ pellIeHNE, NCII0Ib30BaTh CUCTEMY JIMHENHBIX
YpaBHEHUH JUIsl pELLICHHS IPAKTUYECKUX 3a/1a4;

HAXOJIUTh PELICHUs IPOCTEUIINX CUCTEM U COBOKYITHOCTEW pAallMOHAJIbHBIX YPABHEHUN U
HEPaBEHCTB;

MOJICJIMPOBATh peajbHbIE CUTYallUM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHUS,
yYpaBHEHUs, HEPABEHCTBA U CUCTEMBI I10 YCIIOBHIO 33]1a4H, UCCIIEI0BATh TIOCTPOCHHBIE MOJEIIH C
MCIIOJIb30BAHKMEM aIllapaTa aureopsl.

DOyHKuMU U rpapuku:

OIEpUPOBATH MOHATUSAMMU:

nepuoguveckas (PyHKIUs,, MPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, TOUYKH SKCTpEMyMa
GbyHKIIMY, HAaUOOJbIIIee U HAUMEHbIIee 3HaUeHUs (PYHKIIMU HA MMPOMEXKYTKE, UCIIOIb30BaTh UX
JUIS vccreioBanus (DYHKIMH, 3aIaHHOM rpaduKoM;

ONEepUPOBATH MOHATUSIMU:

rpaduku  TOKa3aTeIbHOM, JOTapu(MUYECKONM U TPUTOHOMETPHUUECKHX (PYHKIIHIA,
M300paXkaTh WX Ha KOOPJIWHATHOM TIOCKOCTH W HWCIOJIb30BAaTh JJIs PEHICHHs] YPAaBHEHUN U
HEPaBEHCTB;

M300pakaTh Ha KOOPJWHATHOW IIJIOCKOCTH TpapuKd JUHEHHBIX ypaBHEHUU U
MCIIO0JIb30BATh UX ISl PEILICHUS] CUCTEMBI JINHEMHBIX YpPaBHEHU;

UCIOJb30BaTh rpaduku (YHKIMHA AJI1 UCCIEAOBAaHUS IPOLIECCOB U 3aBUCUMOCTEH W3
IPYTUX y4eOHBIX TUCIIUILINH.

Havajia maTeMaTH4ecKoro aHajusa:

ONEPUPOBATH MOHATUIMU:

HempepbIBHAS (QYHKIUS, MPOU3BOAHAS (DYHKIMH, HCIOIB30BaTh T'€OMETPUYECKHH U
(bu3HUeCKUii CMBICI TPOU3BOIHOM JIJISl PEIICHUs 3a/1a4;

HAXOJUTh TPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIUH, BBIUUCIATH MPOU3BOJIHBIE CYMMBI,
MPOU3BEACHHUSI, YACTHOTO (DYHKIIHIA,

WCIIOJIb30BAaTh MPOU3ZBOJHYIO JUIS UCCIeNOBaHWs (YHKIMM HAa MOHOTOHHOCTh H
HKCTPEMYMBI, IPUMEHSATH PE3YJIBTATHI HCCIIEOBAHUS K TOCTPOCHHIO TPa(UKOB;

WCIIOJIb30BATh MPOU3BOAHYIO ISl HAXOXKICHUS HAWIIYYILIETrO PEIICHUsS B MPUKIIAIHBIX, B
TOM YHCJIE COLMATBbHO-OPKOHOMUYECKHUX, 3a/1a4ax;

ONEPUPOBATH MOHATUSIMU:

nepBooOpa3Has M WHTETpal, IOHUMATh T'C€OMETPUYECKHUH U (HU3UYECKHA CMBICI
UHTETrpaa;

HaxOJIUTh TIEPBOOOPA3HBIC DJIEMEHTAPHBIX (DYHKIIMH, BEIYUCIATH UHTErpal 1Mo (Gopmyre
Hrrorona-JleiiOnuna;

pemaTh MpUKIaJHbIe 3a7a4i, B TOM YHCIIe COLMATbHO-DPKOHOMUYECKOTO U (PU3NYECKOTO
Xapakrepa, CpeICTBAMU MAaTEMAaTUYECKOI0 aHaIu3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

OcHoOBHOE COACPIKAHUC

HaumeHnoBanue paszeina KosnuecTso OCHOBHBIE BUIBI IEATEILHOCTH
(Tembl) Kypca 4acoB 00yYaroIIMXCs
14

MHOXeCcTBa pallMOHAIBHBIX U
NENCTBUTEIBHBIX YUCEI.
PaniroHanbHble ypaBHEHUS U
HEPAaBEHCTBA

MHO0K€eCTBO, OIEepaIMU HAJT
MHOKecTBaMu. Jluarpammebl
Oiinepa-Benna.

Panronanpubie ynciaa. OOBIKHOBEHHbIE
U JICCSITUYHBIE IPOOH, IPOIICHTHI,
OeCKOHEUYHbIE IEPUOANYECKUE APOOU.
ApudmMernueckue oneparmm ¢
palMOHAIBHBIMH YHCIIAMH,

npeoOpa3oBaHUs YUCIOBBIX BBIPAKESHUM.

[Ipumenenue qpobeit 1 NPOUEHTOB AJIs
pelIeHns NPUKIaAHbIX 3a1a4 U3
Pa3IMYHBIX OTpACiIe 3HAHUW U
peanbHOM KU3HHU.

JlercTBUTENbHBIE YnCHa. PalinoHaabHbIC
Y MppaIlMOHAIbHBIE YHCIIA.
ApudmMernueckre oneparu ¢
JNEUCTBUTEIBHBIMU YUCIIAMU.
[TpuOnmxEHHBIE BHIYUCIICHUS, TIPABUIIa
OKPYTJICHHUsI, IPUKUIKA U OLIEHKA
pe3yJIbTaTa BEIYUCICHUM.

Hcnoab30BaTh TEOPETUKO-
MHOECTBEHHBII anmnapar AJisl ONUCaHUs
X0J1a pelIeHrs MaTeMaTUYECKUX 3a/1a4, a
TaKXe peaIbHBIX MPOIIECCOB U SABJICHUH,
IIPU PEIICHUU 3a/1a4 U3 APYTUX YU4EOHBIX
PEAMETOB.

OnepupoBath NOHATUSIMU:
palMOHANIbHOE YUCIIO, IEUCTBUTENBHOE
YHUCJI0, OOBIKHOBEHHAS JPOOb,
JeCATUYHAs APOOb, MPOIICHTHI.
BoInoHaTh apudpmMeTHIecKre
omnepaluu ¢ paliuoOHaIbHbIMU U
JNEeWCTBUTEIbHBIMU YUCIIAMU;
npUOTNKEHHBIC BHIYUCIICHHS,
UCIIOJIB3YS MPaBUJIa OKPYTIICHUS.
Jdenars NPUKUAKY M OLIEHKY
pe3yabTaTa BEIYMCICHUM.

OnepupoBath NOHATUSIMU:
TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO;
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ToxmecTBa v TOKIECTBEHHBIE
npeoOpazoBaHus. Y paBHEHUE, KOPEHb
ypaBHeHUsI. HepaBeHCTBO, perieHne
HepaBeHCTBa. MeTol HHTEPBAJIOB.
Pemenue nensix u
IpOOHO-pAIIMOHATIBHBIX YPAaBHCHUHN H
HEPaBEHCTB

1[EJI0€ U pallMOHAIbHOE YpaBHEHHUE,
HEPaBEHCTBO.

BoinoiHsTh peodpa3oBaHus 1ENIbIX U
palMOHAIBHBIX BBIPAKECHUH.

PemiaTh OCHOBHBIE THIIBI LEBIX
UPPALMOHAIBHBIX YPABHEHUH U
HEPaBEHCTB.

IIpumMeHsATH palMOHAIbHBIE YPAaBHEHUS
Y HEPABEHCTBA IS pEeLIEHUS
MaTeMaTUYECKHX 3a/1ay U 3a7a4 U3
Pa3IUYHBIX 00JaCTel HAYKH U peaabHOM
KU3HU

@yukuuu u rpaguku. CteneHpb
C LIEJIBIM IIOKA3aTelIeM

DyHKIMSA, CIOCOObI 3a1aHus (DYHKITUU.

B3anMHo oOpaTtHbie pyHKIMU. ['paduk

GyHKUIHUU.
OO6nacTh onpeaesICHUs] U MHOXKECTBO
3HaueHu pyukiuu. Hymu ¢pyHkiumu.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA.
UéTnbie n HeuéTHbIC QyHKIMH. CTENEHb
C 1enbiM nokaszarenem. CtanaapTHas
dbopma 3anucu ACUCTBUTEIHHOTO YKCTIA.
Hcnonp3oBanne moaxoasiieid Gopmel
3aMuCH JEHCTBUTEIBHBIX YUCET IS
pelIeHns MPaKTUYECKUX 3a71ad U
MIPECTaBICHUS TAHHBIX.

OnepupoBarb NOHATHAMM: QYHKLIUS,
CrocoOBI 3a1aHus QYHKIIUN, B3AUMHO
oOpatHble QyHKIIUU, 00JIACTh
OTIpEe/ICTICHUS] 1 MHO>KECTBO 3HAYCHUIA
bynkunn, rpaguk GyHKIUH; YETHOCTH U
HEYETHOCTh (PYHKIUU, HYTIU QYyHKIIUH,
MIPOMEKYTKU 3HAKOTIOCTOSIHCTBA.
BoinosiHsaTh npeodpa3oBaHus
CTETICHEH C IIEJIBIM TTOKA3aTeIIeM.
Hcnonp3oBathk cTangapTHYIO hopmy
3aIlMCH JICUCTBUTECIILHOTO YHCJIa.
@opMyJaHpPoOBaTh U WILTIOCTPHUPOBATH
rpaduyecKu CBOMCTBA CTEIIEHHON

GyHKIMH.
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CremneHHast yHKIUS C HATYpaJIbHBIM H
eJabIM rmokasareiieM. E€ cBoiicTBa n

rpaduk

Bbipaxkats (popmyJiaMu 3aBUCUMOCTH
MEK]ly BETMYNHAMM.

HUcnoab3oBath uudpoBbie pecypchl
I TOCTPOCHUS rpaduKoB PyHKIUU U
V3YYCHHS UX CBOMCTB

ApudMeTHIECKHIT KOPEHb
11-OU CTEIICHU.
HppatnmoHansHbie ypaBHEHUS
1 HEpaBEHCTBA

18

ApudmeTnuecknii KOpeHb HaTypaIbHOU
creneHu. JleficTBus ¢ apuMeTHUIECKUMU
KOPHSIMH 1-ON CTEIICHH.

Pemenne nppanOHAIBHBIX YpaBHEHNN
Y HEPABEHCTB.

CaoiicTBa 1 rpauK KOpHs n-Oi CTENEHU

D®opMyJIHPOBATH, 3AIUCHIBATH B
CHUMBOJINYECKOH popMe u
WLIIOCTPUPOBATh IPUMeEpPaMu
CBONCTBA KOPHS 71-OU CTETIEHMU.
BoimosHsaTh npeoOpa3zoBaHus
MppalyoOHaIbHbIX BRIpaKeHU. PemiaTh
OCHOBHBIE THUIIbI UPPALIMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB.

IIpuMeHATSH /151 pelieHus Pa3sJInYHbIX
3aJa4 UppaLOHAJIbHBIC YPABHEHUS U
HEpPABEHCTBA.

CrponTb, YNTATH rpaduK KOPHSA n-0U
CTCIICHHU.

HUcnoab3oBath nngposbie pecypebl
IUIsl TOCTpOeHUsI rpadMKOB PYHKIUN U
W3y4YE€HUsI UX CBOMCTB
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Tpuronomerpuyeckue
YpaBHEHUS

DOpMyJIbI TPUTOHOMETPHU.

22

CuHHyC, KOCUHYC U TaHT€HC YHCIIOBOTO
aprymeHnTa. ApKCHHYC, apKKOCHHYC U
apKTaHTEHC YMCIOBOTO apryMEeHTa.
Tpuronomerpudeckasi OKpy>KHOCTb,
oTpeeNieHue TPUTOHOMETPHUUECKHUX
(GYHKIMI YHCIIOBOTO apryMEeHTa.
OCHOBHBIE TPUTOHOMETPUUECKHE
dbopmysl. [IpeoOpazoBanue
TPUTOHOMETPUUECKUX BBIPAKCHU.
Perenne TpuroHOMETpUYECKUX
YpaBHEHUI

OnepupoBarh NOHATUSAAMHU: CUHYC,
KOCUHYC M TAHT€HC MPOU3BOJIBHOTO YTJIa.
Hcnoan30BaTh 3aN1iCh

MIPOM3BOJIBHOTO YIJla Yepe3 0OpaTHbIC
TPUTOHOMETPHUYECKUE (PYHKITUH.
BbinosiHATH Ipeodpa3zoBaHus
TPUTOHOMETPUYECKHUX BBIPAKCHUM.
Pemiath 0OCHOBHBIC THIIBI
TPUTOHOMETPUYECKUX YPABHCHUH

[lociienoBaTeILHOCTH U
[pOTpeccuu

[TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS
nocneaoBareabHoCTe. MOHOTOHHBIE
MOCJICIOBATEIHLHOCTH. AprudMeTHIeCKas
U TEOMETPUYECKasi TPOTPECCHH.
beckoneuHno yObIBarorast
reoMeTpuYecKas Mporpeccusi.

CymMa OeCKOHEYHO yOBIBAIOIICH
reoMeTpuuecKkou nporpeccur. Popmyna
CJIOXHBIX TIPOIIEHTOB. Mcnonb3oBanue
MIPOTPECCHUH JIJISI PEIICHUS pPeaTbHBIX
3a7a4 MPUKJIAHOTO XapaKkTepa

OnepupoBaTth NOHATUSAMM:
MOCJeA0BaTEILHOCTD, apudMeTHIECKast
Y TEOMETPUYECKasi IPOTrPECCUU;
O0ecKOHEYHO yObIBarOIIas
reoOMETPUYECKAs] IPOrPECCUL, CYMMa
OecKkoHEeUHO yOBIBaroIen
reoOMETPUYECKOM ITporpeccun. 3aaaBarhb
MOCJIEA0BATEIbHOCTH PA3INYHBIMU
croco0amu.

IIpumensaTs GpopMyJ1y CIOKHBIX
NPOLEHTOB /IJI pelleHust 3a7a4 13
peaabHOM MPAKTUKHU (C UCTIOIB30BAaHUEM
KayibKyssiTopa). Ucnosib3oBaTh
CBOMCTBA IIOCJIEIOBATEILHOCTEN U
MPOTPECCUN ISl PELLICHUS
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peaNbHBIX 3a/1a4 IPUKIIATHOTO
Xapakrepa

[loBTOpEHME, 00001ICHME, 3 OCHOBHBIE NMOHATHA Kypca anreopsl U IIpuMeHsATh OCHOBHBIE MMOHATHA Kypca
CUCTEMaTHU3aLMs 3HAHUN HayaJl MaTeMaTu4eckoro anamumsa 10 anreOphl ¥ HA4Yall MAaTEMAaTUYECKOTO
KJj1acca, 000011IeHHe U cUCTeMaTH3alusl | aHajlu3a JUis pelIeHus 3a1a4 U3
3HaHUU pealbHOM KU3HU U APYTUX IIKOJIbHBIX
TUCLMILTUH
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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11 KITACC

OcHoOBHOE COACPIKAHUC

HanmeHoBanue pasgena  |KOTAUECTBO OCHOBHBIC BUJIBI IEATCIILHOCTH
(TemsI) Kypca 4acoB 00yJaronuxcst
CreneHsb ¢ palMoHaIbHBIM 12 Crenensb ¢ palMoHaIbHBIM
rokasareneM. [lokazarenbHas noka3aresieM. CBOMCTBA CTENEHHU. DopMyJIHPOBATH, 3ANHCHIBATH B
¢dbynkuus. [TokazaTenbHbie [IpeoOpazoBaHue BoIpaKEHUH, CHMBOJIMYECKOH (opme n
YpPaBHEHUs U HEPABEHCTBA coJiepKalluX paloHalbHbIe cTeneHy. | WIIOCTPHPOBATE NPpUMEpaMu
[Toka3arenbHble YpaBHEHUS U CBOHCTBA CTETICHH.
HEPABEHCTBA. IIpuMeHsTH CBOMCTBA CTENICHU JJISI
IokasarenbHast GyHKIHS, e cBOficTBa 1| 1PCOOPa3OBAHMUS BHIPAKCHHH.
rpadux @®opMyJTUPOBATH 1 WILJIIOCTPUPOBATH
rpagu4ecKu CBOMCTBA IMOKA3aTEIbHOU
¢byukiuu. Pemiath OCHOBHBIE THIIBI
MOKa3aTeJIbHbIX YPaBHEHUN U
HEPABEHCTB.
Hcnoab3oBath HU(POBbIE pecypChl
JUTs ToCcTpoeHust rpadMKoB PYHKITUN U
W3YYEHUS UX CBOWCTB
12

Jlorapupmuueckast pyHKIUS.
Jlorapupmuueckre ypaBHEeHUs
1 HEpaBEHCTBA

Jlorapudwm uucna. JlecsTudannie u
HaTypaJIbHbIC JIOTapH(PMBbI.
IIpeoOpazoBaHme BEIpaKCHUM,
coJiepKaIIuX Jorapu(pMbI.
JlorapumMuyeckre ypaBHESHHUS
HEPaBEHCTBA.

D®opmMyIHpPOBaTh, 3ANIUCHIBATH B
CHUMBOJINYECKO (popme u
WLITKCTPUPOBATH PUMepaMM
CBOMCTBa Jiorapudma.

BoimosansaTs npeo6pazoBaHus
BBIPKEHUM, COIEPKAIINX JTOTapUPMBI.
®opmMyIMpPOBaTh U WIIIOCTPUPOBATH
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Jlorapudmuueckas GyHKIusA, €€
CBOICTBa U rpaduk

rpaguyecku

CBOICTBaA Jorapu(PMuIecKoil PyHKIIHH.
PemiaTe OCHOBHBIE THIIBI
Jorapu(pMUUECKUX YpaBHEHUH U
HEPaBEHCTB.

HUcnoab3oBath HudpoBbie pecypchl
JUI TOCTPOEHUS rpaduKoB PyHKIUN U
U3YUYEHHUS UX CBOMCTB.

3HAKOMUTBHCS ¢ UICTOPHEH PA3BUTUS

MaTeMaTUKH
Tpuronomerpruueckue Tpuronomerpuueckue QpyHKIUHU, UX OnepupoBarsb
(yHKUIMH U UX TpaduUKH. CBOMCTBa U rpaduKmy. NMOHAITHEM [IEPUOINYECKAS PYHKIHS.
Tpuronomerpruueckue [IprMepbl TPUTOHOMETPUUECKUX Crpourtsb, aHAJIM3UPOBATH,
HEpPaBEHCTBA HEPaBEHCTB CPaBHUBATH I'pauKu

TPUTOHOMETPUUECKUX (YHKIIHI.
DopMyJIHPOBATH U WILJIIOCTPUPOBATH
rpapu4ecKu CBOKMCTBA
TPUTOHOMETPUUECKUX (PYHKIIHI.
Pemats npocrenimme
TPUTOHOMETPUYECKHE HEPABEHCTBA.
HUcnoab3oBath rpapuku 11
peleHns TPUTOHOMETPUYECKHUX
HEPABEHCTB.
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Hcnoab3oBath nugposBbie pecypebl
11 TOCTPOCHUS rpadukoB PyHKIUN U
V3YUYCHHS UX CBOMCTB

[IponsBonnas. [Ipumenenne
[TPOU3BOTHOU

24

HenpepriBabie ¢pyHkiun. Meron
VHTEPBAJIOB JUIS PELICHUS HEPABEHCTB.
[TpousBogHast GyHKIIMH.

I' eomerpuueckuii U GU3NIECKUN CMBICIT
IIPOU3BOJHOM.

[Ipou3BogHBIE IIEMEHTAPHBIX QYHKIIUH.
[IpousBoHas CyMMBI, IPOU3BEACHUS,
yacTHOro ¢pyHkuui. [Ipumenenue
MPOW3BOTHON K UCCIIETOBAHUIO
GbyHKIUI HA MOHOTOHHOCTh U
skcTpeMyMbl. Haxoxnenue
HanOOJBIIEr0 U HAMMEHBLIETO 3HAYEHUS]
(yHKUIMU Ha OTPE3KE.

[IprmeHenne MpoON3BOIHON JIst
HaXO0XJICHUS HAWIYUYLIErO PEUICHUS B
NPUKJIAIHBIX 3aJa4ax, JJIs1 ONPEIeIICHHS]
CKOpOCTH IIPOILIECCa, 3aJaHHOTO
dbopmyoii umu rpaduKoM

OnepupoBaTthb NOHATUSAMMN:
HeTnpepbIBHAS (PYHKIIMS; TPOU3BOTHAS
GyHKIMH.

Hcnoab30BaTh reOMETPUIECKUN U
(bU3UYECKUI CMBICI POU3BOIHOM IS
pelleHus 3a1ay.

HaxoauTthb pon3BOJIHBIE 2JIEMEHTAPHBIX
(GyHKIUH, BBIYUCIAATH POU3BOIHBIC
CYMMBI, IPOU3BEJICHUS, YACTHOTO
GyHKUIMA.

Hcnonb30BaTh MPOU3BOIHYIO JJIS
UCCJIEI0BaHMS (PYHKIIMU Ha
MOHOTOHHOCTb U DKCTPEMYMBbI,
NMPUMEHSATH Pe3yJbTaThl
HCCJIEIOBAHMS K TIOCTPOCHUIO
rpadukoB. IIpuMeHsSITH TPOU3BOTHYIO
JUTS1 HAXOKJICHUS] HAWJTYUIIErO PEeIICHUs
B MPUKJIAIHBIX, B TOM YHCJIE
COIIMATLHO-P)KOHOMHUYECKHUX, 3a7a4ax.
3HAKOMUTBCS ¢ UCTOPHUEH Pa3BUTHS
MaTEeMaTHUYECKOTO aHaJin3a
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I/IHTCFpaJI " €TI0 IIPUMCHCHUA

ITepBooOpaznas. Tabnuia
epBOOOPa3HbIX.

HNnTerpai, reomeTpudecKuii u
(bu3MUecKuil CMBICI UHTErpaa.
Brruucnenue uarerpana no ghopmyse
Herorona-JleiiOuuma

OnepupoBaTh NOHATUSMMN:
nepBooOpa3Has, UHTErpall.

Haxoauthb nepBooOpa3Hbie
AIIEMEHTAPHBIX (PYHKUINN; BHIYHCIATH
UHTETpAI 0 popmy.ie
Herorona-Jleitbnuna.

3HAKOMHTBCS € HCTOPHE pa3BUTHS
MaTEeMaTHUYECKOI0 aHaJIn3a

CucrteMbl ypaBHEHUN

12

CucrteMbl TMHENHBIX YPaBHEHUM.
Pemenune npukiagHbeIx 3a1a4 C
IIOMOIIIBIO CUCTEMBI JINHENHBIX
YPAaBHEHHU.

CucreMsl 1 COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALIMOHAIIBHBIX,
NOKa3aTeNbHbIX, JOrapu(pMUIECKUX
YPaBHEHUI U HEPABEHCTB.
Hcnons3zoBanue rpa@ukoB QyHKIHIA
JUISL PEIIEHUS] YPABHEHHUM U CUCTEM.
[IprMmeHenne ypaBHEHH, CUCTEM U
HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKHX 3a7a4 U 3a7a4 U3
pa3IMyYHbIX o0JacTel HAyKH U peabHOU
KU3HU

OnepupoBarb NOHATHAMM: CUCTEMA
JIMHEWHBIX YPABHEHUN U €€ PEILICHHUE.
Hcnonb30BaTh CUCTEMY JTMHEUHBIX
YpaBHEHUH Il pEUICHUS IPAKTUYECKUX
3aaad.

Haxoaurthb penieHust NpoCTENIINX
CHUCTEM U COBOKYITHOCTEH
palMOHANIbHBIX YPABHEHUN U
HEPaBEHCTB.

Hcnoan3oBarh rpaduku GyHKIUN 115
pelieHus: ypaBHeHul. MoaeaupoBarthb
peanbHbIe CUTYyalluu Ha sI3bIKE anreOphl,
COCTABJISITh BBIPAXKEHUS, YPABHEHHUSI,
HEPABEHCTBA U CUCTEMBI M0 YCIOBUIO
3a/1a4M, MCCJIeI0BATH NMOCTPOCHHbIE
MO/IeJIM C UCTIOJb30BAaHUEM anmnapara
anreopsl
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HaTypaJILHLIG M O CJIbIC YUCJIa

HarypanpHblie u niensle yncia B 3aa4ax
13 peabHOU Xn3HU. [Ipu3Haku
JENMMOCTH LEJIBIX YHCEIT

OHepI/IpOBaTL MOHATUAMMU.
HaTypaJIbHOC Y1 CJI0, HCJI0C YUCIIO.
Hcnoan3oBarhb IMPU3HAKH JCIIMMOCTHU
ICJIBIX YUCCII, PA3JIOKCHUC YUCJIa Ha
IMPOCTBIC MHOXXHUTCIIN AJIA pCIICHUA
3agad

[loBTOpEHue, 06001IeHUE,
cUCcTEeMaTH3allus 3HaHUI

18

OcCHOBHBIC TOHATHS Kypca aireOpsl u
Hayal MaTeMaTHYECKOTO aHajau3a,
0000I1IIEHNE U CUCTEMATU3AIUA 3HAHUNA

PemaTh npukiagnblie 3a1a4u

U3 pa3InYHbIX 00J1aCTEN HAYKU U
peaNbHOM XKU3HH C TOMOILBIO OCHOBHBIX
HNOHSTUN Kypca ajare0pbl 1 Havyall
MaTeMaTHYeCcKoro aHanusa. Belouparb
ONTUMAaJIbHbIE CIOCOOBI BBIYMCIICHUN.
Hcnoab3oBaTh 1J1s pelieHus 3a1a4
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA HYHKIIUHA U
rpadukoB

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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®EJEPAJIBHASA PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«TEOMETPUS»

MNOACHUTEJBHASA 3AIINCKA

BaxxHocTh y4ueOHOro Kypca reoMeTpUM Ha YpOBHE CpeIHEro oOIero oopa3zoBaHUs
00ycIIOBJI€Ha MPAKTUYECKON 3HAYMMOCTBIO METAINPEAMETHBIX U MPEIMETHBIX PE3yJbTaTOB
oOydyeHHsT TE€OMETpUM B  HANpaBICHUHM JIMYHOCTHOTO  Pa3BUTHS  OOydaroIIMXcH,
dopmupoBanus (PYHKIMOHATPHOW MaTEeMaTUYECKOW TPAMOTHOCTH, W3YYCHHS JPYTHUX
y4eOHBIX TUCIUIUINH. Pa3BuTre y 00ydaroniuxcs MpaBHIIbHBIX MPEICTABICHUHN O CYITHOCTH U
IPOUCXOXKJICHUH T€OMETPUUYECKUX a0CTpakUui, COOTHOLUIEHUH PEaTbHOI0 U HJIEATbHOTO,
XapakTepe OTPaKEHUsT MaTeMaTUYeCKOW HAayKOW SBJIEHUH M NPOLIECCOB PealbHOI0 MHUDA,
MeCTe T€OMETPUH B CHUCTEME HAayK M POJM MaTeMaTUYeCKOro MOJEIMPOBAHUS B HAyYHOM
NO3HAHMM M B HPAKTUKE CIOCOOCTBYET (POPMHUPOBAHHIO HAYYHOIO MHPOBO33PEHUS
00yYaronmxcs, a Tak’Ke Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX JJIS a1allTallil B COBPEMEHHOM
oO1recTBe.

['eomeTpust siBisieTcs OJHUM M3 0a30BBIX NPEIMETOB HAa YPOBHE CpEIHETO OOLIEro
oOpa3oBaHusl, TaK KaKk o0OecleuynBaeT BO3MOKHOCTh H3Y4YEHHUS KaKk JUCLUILIUH
€CTECTBEHHO-HAYYHOU HAIPAaBICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormyeckoe MblluieHne, GOpMUPYyEMOE IPU U3yYEHUU OOYYaIOIIUMHUCS MMOHATUHHBIX
OCHOB TEOMETPHH M TOCTPOCHUHW IIETIOYKH JIOTUYECKUX YTBEPKACHUH B XOJ€ PEIICHUS
FeOMETPUYECKUX 3a/lay, YMEHHUE BBIJBUTaTh M OMPOBEPraTh T'MIIOTE3bl HEMOCPEACTBEHHO
UCTOJB3YIOTCS MPU PEIIEHUH 337a4 €CTeCTBEHHO-HAyYHOIro IMKJIA, B YaCTHOCTH U3 Kypca
1076371978

YMeHue OpHEeHTHpPOBAThCA B IPOCTPAHCTBE WIPAET CYLIECTBEHHYIO POJb BO BCEX
o0nactsax nesTenbHOCTH uenoBeka. OpueHTanus 4eaoBeKa BO BPEMEHHM U MPOCTPAHCTBE -
HE00XO0/IMMO€ YCJIOBHE €r0 COIMAIBHOTO OBITHS, (popMa OTPaKEHHUSI OKPYXKAroIEero Mupa,
YCIOBHE YCIEUIHOTO TIO3HAHMA U AaKTMBHOTO TNpeoOpa3oBaHMs JEHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU OO0pa3zaMu OOBEIUHSET pa3Hble BUABl y4eOHOH U
TPYJOBOM JI€ATEIbHOCTH, SABJISAECTCS OJHUM U3 NPOPECCHOHATIBHO BaXXHBIX KaU4eCTB, IOATOMY
aKTyaJlbHa 3aja4a (OpMUpPOBaHUSA Yy 00YyYarOUIMXCsS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUJIHOCTH OOPAa3HOTO MBIILIEHUSI - CYIIECTBEHHOTO KOMIIOHEHTa B MOJIOTOBKE K
NPaKTUYECKON ACSITETLHOCTH II0 MHOTHM HAIIPABICHUSIM.

[lens ocBoeHusi mporpammbl yueOHOTo Kypca «l'eomerpusi» Ha 06a30BOM ypOBHE
oOyueHust - o0meoOpa3oBaTelbHOE U OOIIEKYIBTYPHOE pPa3BUTHE OOyYaIOIIUXCA depe3
o0OecrieueHHEe  BO3MOXKHOCTH  TNPHOOPETEHUS M HCIOJB30BAHUS  CHCTEMATHUYECKUX
reOMETPUYECKUX 3HAHUN U JeHUCTBUN, CHEIM(PHUYHBIX T€OMETPUH, BO3SMOKHOCTH YCIICITHOTO
OPOJOJDKEHUST 00pa3oBaHMsl IO CIEHUAIBHOCTSM, HE CBA3aHHBIM C MPUKIAIHBIM
UCIIOJIb30BAHUEM FE€OMETPUHU.

[TpuopuTeTHRIMU 3a7adaMu OCBOEHHUS yueOHOro kypca «['‘eomerpum» Ha 6a3oBOM
ypoBHe B 10-11 kaccax siBnsroTCS:
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dbopMHpOBaHKE TPEICTABICHUS O TEOMETPHUH KaK YacTH MHPOBOU KYJIbTYpPHI |
OCO3HAHUE € B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

dbopMHUpOBaHWE TIPEACTABICHHS O MHOTOTpaHHUKAaX M TeJax BpalleHUs Kak o
BOKHECUITMX MATEMAaTHYECKUX MOJCISAX, MO3BOJISIONIMX ONKCHIBATH M HM3ydaTh pa3HBIC
SIBJICHHSI OKPYKAIOIIETO MUPA;

dbopMHupOoBaHKE YMEHHS paclio3HaBaTh HA YEPTEk,axX, MOJENISIX U B PEATbHOM MHPE
MHOTOTPaHHUKH U TeJla BpaIICHUS;

OBIIQJICHUEC METOJaMH pEIICHUs 3aJa4 Ha TOCTPOSHUS Ha H300paKCHHIX
IPOCTPAHCTBEHHBIX (QDUTYD;

(dopMHUpOBaHKE YMEHHUS ONEPUPOBATH OCHOBHBIMHU IMOHATHSIMH O MHOTOIDaHHUKAX U
TEJIaX BPAIICHUS U X OCHOBHBIMU CBOWCTBaMU;

OBIIQZICHUE alITOPUTMAMHU PEIICHUS OCHOBHBIX THIIOB 3a/a4, (OPMUPOBAHUE YMEHUS
IIPOBOJIUTH HECIIOKHBIC IOKA3aTEIbHBIC PACCYKACHHUS B XOJI€ PEIICHUS CTEPEOMETPHUYECKUX
3a]a4 ¥ 33724 C MPAKTHIECKUM COJEPIKAaHUEM;

pa3BUTHE MHTEJUIEKTYyaJIbHBIX M  TBOPYECKHUX CIOCOOHOCTEM  oOydaromuxcs,
MI03HABATEIHHON aKTUBHOCTH, HCCIIEIOBATEILCKAX YMEHHM, KpUTHYHOCTH MBITILICHHS;

dopmupoBaHue (QPYHKIMOHATBFHOW TPaMOTHOCTH, PEJICBAHTHONW TE€OMETPUH: yMEHHUE
pacro3HaBaTh MPOSBICHUS T€OMETPUYECKHX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYyallMsX H TPH HU3YUYEHUH JAPYTUX YYEOHBIX TIPEAMETOB,
NPOSIBJICHUS 3aBHCUMOCTEH U 3aKOHOMEPHOCTEH, (DOpMyIMpOBaTh UX Ha SI3BIKE TEOMETPUH H
CO3/1aBaTh T€OMETPUUECKUE MOJCIH, TPUMEHATh OCBOCHHBIN T€OMETPUUYECKUI anmapar Jiis
pelIeHus] MPaKTUKOOPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATH U OIICHUBATH MOTyYCHHBIS
pe3yabTaTHI.

OTnnYuTeIbHON OCOOCHHOCTBIO MPOTPAMMBI MO T'€OMETPUHU SIBISETCS BKIIOUYEHUE B
KypC CTEpeOMETpUHU B Hayaje €ro M3y4deHHs 3a]lad, pellaeMbIX Ha YpOBHE MHTYUTHBHOIO
MO3HAHUS, U OTNIPEIeNEHHBIM 00pa30M OpraHn30BaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT
Pa3BUTHIO JIOTUYECKOTO M IMPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYJIUPYET IPOTEKaHUE
MHTYUTHBHBIX [TPOLIECCOB, MOTUBUPYET K JaJbHEHIIEMY H3YUYEHUIO TPEeIMETA.

[Ipennoutenne OTAAETCS HAMNIATHO-KOHCTPYKTUBHOMY METOy OOy4YeHHs, TO €CTb
TEOPETHUYECKUE 3HAHUS MMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO- MPAKTUUECKOU
NeSITeNbHOCTU. Pa3BuTHE MPOCTPAaHCTBEHHBIX NPEJCTABICHUH y OOyYarommuxcsi B Kypce
CTepEOMETPHHU MPOBOJUTCA 32 CUET PEIICHNUS 3a/1a4 Ha CO3/IaHuE MTPOCTPAHCTBEHHBIX 00Pa30B
¥ 33J71a4 Ha OTNIEpUPOBAaHUE MPOCTPAHCTBEHHBIMH 0Opazamu. Co3naHue o0pasza MPOBOAUTCSA C
OTOpOil Ha HAIJISIAHOCTh, a ONEepupoBaHME OOpa3oM - B YCIOBHUAX OTBICYEHHUS OT
HArJISITHOCTH, MBICJIEHHOTO M3MEHEHHS €r0 HCXOTHOTO COJIEPIKaHUSI.

OCHOBHBIMH COZICPKATEIBHBIMU JIMHUSAMHU ydeOHoro Kypca «l'eomerpusi» B 10-11
KJaccax sBISIOTCSA: «MHororpaHHHKN», «[IpsmMble M MIOCKOCTH B TMpocTpaHcTBe», «Tema
BpaieHus», «BeKTOpbl M KOOPIUHATHI B IIPOCTPAHCTBE).
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dopMupoOBaHHUE JIOTHYECKUX YMEHUH paclpeiensercs He TOJbKO IO COoJepKaTelbHbIM
JIMHUSAM, HO U TIO ToJiaM 00y4YeHHUsl Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHuUs.

Copepxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3YJIbTaTaM OCBOCHUS
MIpOrpaMMBbI IO TEOMETPHUH, PacpeIeIEHHBIM 10 ToJIlaM 00yUYeHHUsI, CTPYKTYPUPOBAHO TaAKUM
o0pa3zoM, 4TOOBI OBJIaJICHUE TCOMETPUUECKUMHU MOHSATUSMH U HABBIKAMHU OCYIIECTBISIOCH
MIOCJIEIOBATENIbHO M MOCTYNATENbHO, C COOJIFOICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI
HOBbIE 3HAaHMS BKIIOYAIUCh B OOIIYI0 CHUCTEMY TE€OMETPUUYECKHX MpPEeACTaBICHUN
00y4aromuXxcs, pacuupsist 1 yriayomsisi e€, 00pa3ysi MPOYHbIE MHOXXECTBEHHBIE CBSI3U.

OO611ee 4nClIO YacoB, pEKOMEHAOBAHHBIX JIJISl U3YYeHHs yueOHOro Kypca «I eomeTpus»
- 102 gaca: B 10 kitacce - 68 yacos (2 yaca B Heento), B 11 kiacce - 34 yaca (1 yac B Hezenio).

COILEPXAHUE OBYUYEHUA

10 KJIACC

I[IpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHA CTepeoMeTpuu. Touka, MpsMas, IJIOCKOCTh, MPOCTPAHCTBO.
[Tonatue 00 akCMOMAaTHYECKOM IOCTPOCHHUU CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX.

B3anmHOe pacnionokeHue npsMbIX B IPOCTPAHCTBE: nepeceKaronmecs,
MapajuleJIibHbIe W CKpeluBarommecs npsmele. [lapamienbHOCTh NPSAMBIX U IUIOCKOCTEW B
IIPOCTPAHCTBE: NapaJUICIbHbIE NPSIMbIE B IPOCTPAHCTBE, MAPAJIIEIBHOCTh TPEX MPSAMBIX,
MapaJUIEIbHOCTD NMPSMON U INIOCKOCTH. YTUIBI C COHAIIPABIECHHBIMU CTOPOHAMHU, YTOJI MEXIY
NpsAMBIMH B TIpocTpaHcTBe. [laparmienbHOCTh IUIOCKOCTEN: MapajulesibHbIe IUIOCKOCTH,
CBOICTBa mapajyieNbHbIX IUI0cKocTed. [Ipocrteiime mnpocTpaHCTBEHHbIE (UTyphl Ha
TUIOCKOCTHU: TETPadip, KyO, mapajuiesenurie]], IOCTPOCHNUE CEUeHH.

[leprieHIUKYIAPHOCT MHPSMOM M IUIOCKOCTH: IEPHEHIUKYISPHBIE IPsIMBIE B
[IPOCTPAHCTBE, IMPSIMBIC NApAJUICIbHbIE W IEPHEHIUKYISAPHBIE K IUIOCKOCTH, IPU3HAK
MEPIEHIUKYIAPHOCTH NPSIMOM M IUIOCKOCTH, TEOpEeMa O IMpPsSMOU MNEPIEHAUKYISAPHOU
IJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YIrOJI MEXKIYy IMPSMOM U IUIOCKOCTBIO, ABYTPAHHBIN YIOJI,
JIMHEWHBIN yroJ IBYIrpaHHOrOo yria. [lepneHauKkynsap U HakJIOHHBIE: PACCTOSIHUE OT TOYKHU 10
MJIOCKOCTH, PAacCTOSTHUE OT MNPSAMON A0 IUIOCKOCTH, MPOEKUUs (Urypbl Ha TIJIOCKOCTb.
[leprieHAUKYISAPHOCTh IUIOCKOCTEN: MpU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEM.
Teopema 0 TpEX NEPHEHAUKYJIISIPaX.

MHororpaHHuKH

ITonsarue MHOTOTpaHHHUKA, OCHOBHBIC JJICMCHTBI MHOI'OTpAHHHWKA, BBIIIYKIIBIC H
HEBBIITYKJIBIE MHOTOI'PDAaHHMKH, pa3BEPTKAa MHOrOrpaHHMKa. [Ipu3ma: m-yroibHas Inpusma,
r'paH 1 OCHOBAHUWA IIPU3MBI, IIpsAMasd U HAKJIOHHAsA IIPU3MBEI, OOKOBast ¥ IOJIHAS MMOBCPXHOCTH

npusMmsl. [lapamienenunen, mpsAMOyToIbHBIN NapaJJIEIeIUIIE] U €0 CBOUCTBA.
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[Mupamuna: n-yrojapHas nupamMuaa, TpaHd U OCHOBaHHE MUPAMMJIbI, OOKOBAs M MOJIHAS
NOBEPXHOCTh MHPAMHUJIbI, MPABUJIbHAS U YCEUEHHAs NUPAMHIA. DJIEMEHThl NHPU3MBI U
nupamubl. [IpaBuabHEIE MHOTOIPaHHUKH:

MOHSTHE NPABUIILHOTO MHOTOTPaHHUKA, IPABWIIbHASI IPU3Ma U NIPAaBUIIbHAS IUPaMUA,
IpaBUJIbHAsL TPEYroyibHas NHpaMuAa U IMpaBWIbHBIM TeTpa’np, KyO. IlpencraBnenue o
IPABWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, NoAeKa’ap U ukocadap. CeueHus NpuU3Mbl U
IUPAMMIBI.

CruMMeTpus B NIPOCTPAHCTBE: CUMMETPHSI OTHOCUTENIBHO TOUYKH, NPSAMOM, INIOCKOCTH.
DneMEeHThl CHMMETPHUH B IUPaMUJIaX, NapaJljieseNuIe1ax, IPaBUIbHbIX MHOTOTPaHHUKAX.

Bbruncienue 31€MEHTOB MHOTOIpAaHHUKOB: pEOpa, aAuaroHanu, yriubel. [lnomans
OOKOBOI TOBEPXHOCTH U IOJIHOM MOBEPXHOCTHU MPSMOM MPHU3MBI, IUIOIIA/b OCHOBAaHMIA,
TeopemMa O OOKOBOM MOBEPXHOCTH MpsiMOM mpu3Mbl. [lmomans OOKOBOM MOBEPXHOCTU U
MOBEPXHOCTH MPABUWILHOW TUPAMHU/IBI, TEOPEMA O IIJIOIAIU ycedEHHOU nmupaMuibl. [lonsTue
00 00béMe. OOBEM NUpamMuabl, IPU3MBIL.

[TonoOHbie Tena B mpocTpancTBe. COOTHOIIEHUS MEX]Y IUIOIIAISIMH MOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

11 KIIACC

Tesia Bpaimenus

[{winHaapuyeckas MOBEPXHOCTh, 00pa3yoliue MWINHIAPUIECKONW MOBEPXHOCTH, OCh
[WIMHAPUYECKOH TNOBepXHOCTH. LlunuHap: ocHOBaHHMS W OOKOBas IOBEPXHOCTH,
oOpasyroias ¥ 0Ch, IJIOMIab OOKOBOI U MOJTHOM MOBEPXHOCTH.

Konnueckasi moBepxXHOCTh, 00pa3yrolye KOHUIECKONW MOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKoi moBepxHOCcTH. KoHyc: ocHOBaHHMe M BepliMHA, oOpa3yromas U Och, IJIOIAdb
OOKOBOH U MOJHON MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolue U BbICOTa, OCHOBAHUS U
OO0KOBas MOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, IuameTp, IJIOWAAb MOBEpXHOCTU cdepbl. B3aumHoe
pacnosoxxeHnue chepsl U INIOCKOCTH, KacaTelIbHAsI INTOCKOCTh K cdepe, MIomaasb cepol.

N300pakeHune Ten BpalleHus Ha TUNIOCKOCTH. Pa3BépTka HMIMHIpA U KOHYCA.

KoMOuHanmu ten BpamieHus: 1 MHOTOTPaHHUKOB. MHOrOrpaHHUK, OMMCAHHBINA OKOJIO
cdepsl, chepa, BIMCaHHAS] B MHOTOTPAHHUK, WIIN TEJIO BPAIIICHUS.

[Tonsitne 06 o0bEMe. OcHOBHBIE CBOIicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSAMOYTOJILHOTO MapauieNenunena u cueAactsus u3 He€. O0bEM munuHapa, konyca. O0bEM
1rapa  miomajp cepsl.

[Tono6uble Tena B mpoctpancTBe. COOTHOMICHUS] MEXAY IJIOLIAIMU TTOBEPXHOCTEM,
00BbéMaMu ITOJOOHBIX TEI.

Ceuenuss umnuHapa (MapajuieibHO M NEPHEHIUKYJISIPHO OCH), CEYEHHs] KOHyca
(mapanieabHOEe OCHOBAHUIO M MPOXOSIIIEe Yepe3 BEPIINHY), CEUCHHUSI 1Iapa.
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BeKTOpbI H KOOPAMHATHI B MPOCTPAHCTBE

Bektop Ha miockoctd UM B mpoctpaHcTBe. CioKeHHWE UM BBIYMTAHHE BEKTOPOB.
YMHOKEHHE BEeKTOpa Ha ynciio. Pa3noxeHue BeKTopa 1no TpéM HEeKOMILTaHAPHBIM BEKTOpaM.
[IpaBuno napannenenunena. Pemenue 3anay, CBI3aHHBIX C IPUMEHEHUEM MPABUI ACHCTBUI
¢ BekTopaMu. [IpsiMoyrosibHas cuctemMa KOOpJAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiimme 3anaun B KOOpAMHATAX. YTOJd MexAy Bekropamu. CKalasipHOE NMPOU3BEICHUE
BEKTOPOB. BrIuncienue yrioB Mexay NpsMbIMH U INIOCKOCTAMU. KoopinHAaTHO-BEKTOPHBIN
METOJI IPH PELICHUH T€OMETPUUYECKUX 3a]a4.

IMPEAMETHBIE PE3YJIBTATDBI

K konimy o6ydenuss B 10 kiacce oOydaromuiicss moayduT CIeAyIONMe MPeAMETHBIC
pe3yabTaThI:

OIIEPUPOBATh MOHITHSIMHU: TOUKA, TIPSMAasi, INTOCKOCTH;

NPUMEHATh aKCHOMBI CTEPEOMETPUU M CICACTBHS W3 HHUX TMPH  PEUICHUU
TEOMETPUYECKHX 33]1a4;

OTIEpUPOBATh TOHATHUSMH: TAPAUICTLHOCTh M TICPICHIUKYISIPHOCTh TPSIMBIX U
IUIOCKOCTEH;

KJIaCCU(UITUPOBATH B3aUMHOE PACIIOJIOKCHHE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

OTepUPOBATh TOHATHSIMH: JBYTPaHHBIA YTroJl, TPaHW JBYIPAHHOTO yTIJia, pedpo
JIBYTPAHHOTO YTJIa, IMHCWHBIN yroJl ABYTPAHHOTO yTJia, TpajycHas Mepa JIBYTPaHHOTO yIiia;

OTIEpUPOBATH MOHSATUSIMHU: MHOTOTPAaHHUK, BBITYKJIBIA ¥ HEBBITYKJIbIH
MHOTOTPAaHHUK, DJIEMEHTHI MHOTOTPaHHHUKA, TIPABUIIHBII MHOTOTPaHHUK;

pacrno3HaBaTh OCHOBHBIC BU/Ibl MHOTOTPAHHUKOB (MUpaMua, Mpu3Ma, MpsSMOYTOJIbHBII
napajuiesienuIie 1, Kyo);

KJIacCU(UIIMPOBATh MHOTOTPAHHUKH, BBIOMpass OCHOBaHHS Ui Kiaccuukanuu
(BBITIYKJIBIE W HEBBINTYKJIbIE MHOTOTPAHHHUKH, MPAaBHIbHbIE MHOTOTPAaHHUKH, TPSIMBIE H
HAKJIOHHBIE TIPU3MBI, TTAPALICIICTIUIICTBI);

OTIepUPOBATH MOHATHUSAMHU: CEKYIIas TNIOCKOCTh, CCUCHUE MHOTOTPAaHHUKOB;

OOBSACHATH MIPUHIIUITBI TOCTPOCHMS CEUCHUH, UCTIONB3YS METOJT CIIC/IOB;

CTPOUTH CEUCHHUSI MHOTOTPAaHHUKOB METOJIOM CJICIOB, BBITIOJIHATE (BBIHOCHBIC) INTIOCKUE
YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DHUTYp: BHJI CBEPXY, COOKY, CHH3Y;

pemarh 3aJa4yd Ha HaXOXKJICHHWE TECOMETPHUYSCKHX BEJIMYUH 10 O0pa3laMm Hiu
QIropuTMaM,  TPUMEHSSI W3BECTHBIC  AHATUTHUYECKHUE  METOJbl  TMPH  PEIICHUU
CTaH/JAPTHBIX MAaTEeMATHUYECKHUX 3a]]a4 HA BBIUYMCIICHUE PACCTOSHUN MEXKIY JIBYMS TOUYKAMH,
OT TOYKH JI0 TPSIMOM, OT TOYKH JI0 THIOCKOCTH, MEXKITY CKPEIIMBAIOITUMUCS TPSIMBIMU;

pemiath 3amayd Ha HAXOXKJEHHWE TEeOMETPUUYECKHUX BEIIMYUH 10 o0pas3lam Hiu
QITOPUTMaM,  TNPUMEHSSI W3BECTHBIC  AHAIUTHUYECKHE  METOABl IMPH  PEUICHUU
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CTAaHJAPTHBIX MATCMATUYCCKHUX 3aad Ha BBIYUCIICHHUC YIJIOB MCKAY CKPCIIMBAIOIIMMHCS
IIpAMBIMHU, MCKOY HpHMOfI U IINIOCKOCTBIO, MCK Y INNIOCKOCTAMMU, IBYI'PAHHBIX YIJIOB,

BBIYHUCIISITE 00BbEMBI M TUTOIIAIU TOBEPXHOCTEH MHOTOTPaAaHHUKOB (TIPH3Ma, MUPaMH/IA)
C IPUMCHCHUCM ¢)0pMYJ'I, BBIYUCIIATE COOTHOIICHUA MCKAY IIOMIAIAMN HOBerHOCTeﬁ,
00BpéMaMu HOI[O6HBIX MHOT'OT'PaHHUKOB;

OIICPHUPOBATh IIOHATUAMU: CHMMCTPHUA B IIPOCTPAHCTBC, HCHTP, OCb U IINIOCKOCTb
CUMMCTPpHUH, OCHTP, OChb U IINIOCKOCTb CHMMCTPHU (bI/II‘ypBI;

HA3BJIEKATH, npeoOpa3oBbIBaTh 51 MHTEPIPETUPOBATH nH(popMaIuo 0
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTYpaX, IPEICTABICHHYIO Ha YEPTEKaX U PUCYHKAX;

NPUMEHATh TIEOMETpUYEeCKHEe (AKThl Al PpElIeHUs CTEPEOMETPUUYECKUX 3ajad,
npeamnojjararomux HECKOJIbKO HIAroB pCcHurs, C€CJIN YCIOBUA MPUMCHCHUA 3aaHbl B SIBHOU
dopme;

MIPUMEHATh ~ INPOCTEHIIME  MPOTPAMMHBIE  CpPEICTBA M DJJIEKTPOHHO -
KOMMYHHUKAITHOHHBIC CUCTCMBI IIPpHU PCHICHHUUN CTCPCOMCTPHUCCKUX 3a/1a4;

IIPpUBOIUTE IIPHUMCPBI MAaTCMATHYCCKUX SaKOHOMepHOCTeﬁ B IIpUPOAC MW IKU3HH,
PpacIiio3HaBaTh IIPOABJICHHUEC 3aKOHOB I'COMCTPHUU B HCKYCCTBC;

IIPUMCHATD IIOJIYYCHHBIC 3HAHWA HA IIPAKTHUKC. aHAJIM3UPOBATL PCAJIBHBIC CUTYallUU U
INPpUMCHATL HU3YYCHHBIC IIOHATHA B IIPOLHECCEC IIOHMCKAa PCHICHUA MATCMAaTHYCCKU
chopMyIHpPOBAHHON MPOOIEMBI, MOACIIMPOBATh peabHbIC CUTyaIlUH Ha S3bIKE TE€OMETPHH,
HCCIICA0BATh MOCTPOCHHBIC MOACIIN C UCITOJIB30BAHNEM I'COMETPUICCKUX HOHATUHI U TCOPEM,
anmaparta aireOphl, peliaTh MNPAKTUYECKUE 3a7adyd, CBSI3aHHBIE C HAXOXKJICHHEM
reOMETPUUICCKUX BCINYNH.

K xoniy o0yuerus B 11 Kjacce o0y4aronuiicss HayduTCs:

ONepUpOBaTh  MOHATHSAMH:  IIUIMHApPUYECKass  IHOBEPXHOCTb,  OOpasylomue
WIMHAPUYECKOH TOBEPXHOCTH, IMJIUHAP, KOHUYECKas IOBEPXHOCTh, 0Opasyromue
KOHMYECKOU MOBEPXHOCTH, KOHYC, ChepruecKasi IOBEPXHOCTb;

pacrno3HaBaTh Tella BpalleHus (LUIUHAP, KOHYC, cdepa U map); 00bICHIATH CIIOCOObI
MOJIy4YEHHUS TeJ BpallleHus ; KJlacCu(ULIMPOBATh B3aUMHOE PaCIOIokKeHHE cPephl U
MJI0CKOCTH; OTMIEpPUPOBATh MOHATUSMHU: IAPOBOM CETMEHT, OCHOBAHHUE CErMEHTa, BHICOTA
CErMEeHTa, IIApOBOM CJI0M, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS, IAPOBOM
CEKTOD;

BBIUUCIATH O0BbEMBI M TUIOINAN TIOBEPXHOCTEN TEJ BPALICHHS, TEOMETPHUECKUX TEI C
npuMeHeHueM (Gpopmy;

OTIEpPHPOBATH MOHATHAMH: MHOTOI'PAaHHHK, BITUCAHHBIN B cepy U OMHMCAHHBIA OKOJIO
cdepsl, chepa, BnucaHHasi B MHOTOTPAHHUK WJTH TEJIO0 BPAILCHHUS;

BBIUMCIIATH COOTHOIICHUS MEXY IUIOMIAIIMHU IMOBEPXHOCTEH 1 00bEMaMH 1OT0OHBIX
TeI;
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n300paxaTh u3ydaemble (QUTypbl OT PYKH M C IPUMEHEHHEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;

BBITIOJTHATH (BBIHOCHBIC) IJIOCKHUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BU/JI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJ BpalllCHUS;

W3BJICKATb, UHTEPIPETUPOBaTh U MpeoOpa3oBbiBaTh  UH(OOpPMAIUIO 0
MIPOCTPAHCTBEHHBIX FT€OMETPUUECKUX (PUTYpax, IPEACTABICHHYIO HA YEPTEKaX U PUCYHKAX;

ONepUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHATh JEHCTBUSL CIIO)KEHHSI BEKTOPOB, BBIUMTAHUSI BEKTOPOB M YMHOXKEHUS
BEKTOpa Ha YUCJIO, OOBSACHATh, KAKUMH CBOWCTBAMH OHU 00J1a/1al0T;

MPUMEHSTH MPABUIIO Mapalieenunea;

OTIepUPOBATH MOHATUSMHU: JIEKAPTOBBI KOOPJAHHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YTOJI MEXIY BEKTOPAMHU, CKAISIPHOE
MIPOU3BEACHUE BEKTOPOB, KOJUTMHEAPHBIE M KOMIUTAHAPHBIE BEKTOPHI;

HaxOJUTh CYMMYy BEKTOPOB M TIPOW3BEICHHE BEKTOpa HA YHUCJIO, YroJl MEXIY
BEKTOpaMH, CKaJsipHOE MPOU3BEJCHUE, PACKIIA/bIBATh BEKTOP MO JABYM HEKOJUIMHEAPHBIM
BEKTOpaM;

3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT;

MPUMEHATh TeOMETpPUYEeCKUe (aKThl JUIsl PEIICHUS CTEPEOMETPUUECKUX 3ajaad,
MIPEANOJIaralouX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBHS TPUMEHEHHUS 3a/1aHbl B SIBHOM
(opwme;

pemiate MPOCTEHIIME TEOMETPUUECKHE 3a/Jaud Ha NPUMEHEHHE BEKTOPHO -
KOOPJAMHATHOTO METO/1A;

pemaTh 3a/Jadyd Ha J0Ka3aTelbCTBO MAaTEMaTUYECKUX OTHOIIEHUN U HaxO0XJCHHE
TeOMETPUYECKUX BEJIMUMH 110 00pa3iiaM WK aIrOpUTMaM, IPUMEHSISI H3BECTHBIE METOIbI TIPH
pELIeHUN CTaHJAPTHBIX MaTEeMATHUYECKUX 3a/1ay;

MIPUMEHSATH MIPOCTEHIIINE MPOTPaMMHBIE CPEACTBA U SJIEKTPOHHO - KOMMYHUKAIMOHHBIC
CHUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKUX 3a/1au;

MPUBOJUTL TPUMEPhl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAEC U IKHU3HU,
pacro3HaBaTh MPOSIBJICHNE 3aKOHOB TEOMETPUH B HCKYCCTBE;

MIPUMEHATH MOJYyUYCHHbIC 3HAHUS Ha MPAKTHKE: aHAJTU3UPOBATh peajbHbIC CUTYaIlMH U
MPUMEHATh HM3YYCHHBIC TIOHSATHS B TMPOIECCE TOMCKA pEHIeHUsS MaTeMaTHYECKU
chOpMyITUPOBAHHOW MPOOIEMBI, MOACIIUPOBATH PEaTbHBIC CUTYAIIMH HA S3BIKE TEOMETPUH,
HCCIE0BaTh MOCTPOCHHBIE MOJIENIU C UCIIOIB30BAHUEM T€OMETPUUECKUX MTOHSATUN U TEOPEM,
anmapata aireOpbl, pelarb MNPAaKTUYECKUE 3a/laud, CBA3AHHbIE C HAaXO0XKJICHUEM
F€OMETPUUECKUX BEIUUYMH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
OCHOBHOE cOoAepIKaHHE
HanmMeHoBaHHe pasjiena (Tembr) KonuuecTtBO P OCHOBHBIE BUIBI IE€ATEILHOCTH
Kypca 4ACOB oOydJaromuxcs
AKTYaJIM3UPOBATH (aKThl U METO/IbI
BBejieHHE B CTEPECOMETPHIO 10 OCHOBHBIC TIOHATHS CTEPEOMETPHUH: TOYKA,

npsMasi, INIOCKOCTh, IPOCTPAHCTBO.
[IpaBuna u300pakeHusI Ha PUCYHKaX:
N300pakeHUs INIOCKOCTEN, MapalIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA.
ITonsaTus: nepecekaromuecs MIOCKOCTH,
MepEeCeKaroIuUecs NpsiMasi v MI0CKOCTb.
3HaAKOMCTBO ¢ MHOT'OTpaHHUKaMH,
M300pa’KeHne MHOTOTPAaHHUKOB Ha
PHUCYHKaX, Ha MPOEKIIMOHHBIX YepTexkKax.
HauanbHble cBeieHus 0 KyOe U mupamuse,
ux pa3BépTku U Mozenu. Ceuenus
MHOTOrpaHHUKOB. [loHsTHE 00
aKCHOMAaTHUYECKOM ITOCTPOEHUU
CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUHU U
CJIEJICTBUS U3 HUX

IUIAHUMETPHUH, PEJICBAaHTHBIC TEME.
IHosy4ars npencraBicHus o
IPOCTPAHCTBEHHBIX (PUTYpax, pa3ouparh
IpOCTEHIINE MPaBrUiIa H300PAKEHHS ITUX
¢uryp. M300pakath npsmyio u
TUIOCKOCTh HA PUCYHKE.

Pacno3HaBaTh MHOTOTpaHHUKH,
nupamuIy, Ky0, Ha3bIBaTh MX 3JEMEHTHIL.
Henarpb pucyHok ky0Oa, mupaMubl,
HAaXOJUTh OMIHOKK B HEBEPHBIX
N300paKEHUSIX.

3HAKOMHTBLCSA ¢ CEYCHUSIMH, C METOLOM
CIIE/IOB; MCITOJB30BATh JIJISl [IOCTPOCHHMS
CEUYCHUSI METO/I CIIC/IOB, KPATKO
3aITUCHIBATh IIATH MOCTPOCHUS CCUCHHS.
Pacno3naBathb Buj ceueHus
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Y OTHOIIICHHIA, B KOTOPBIX CEYCHUE JICTUT
pebpa KyOa, HaXOAUTh TUIOIIAh CCUCHHS.
Hcnoab3oBaTh nogodue npu penicHun
3a7a4 Ha TOCTPOEHUE CEUCHUM.
3HAKOMHTBHCS C AKCHOMATHYCCKUM
MIOCTPOEHUEM CTEPEOMETPUH, C AKCHOMAMH
CTEPEOMETPHH U CICACTBUIMHU U3 HUX.
NiocTpupoBaTh akCHOMBI PHCYHKAMHA
Y IPUMEPaMU U3 OKPYKaOIIEH
00CTaHOBKHU

[IpsiMBbIE M TIIIOCKOCTH B
rpocTpaHcTBe. [lapannensHOCTh

[PSIMBIX U INIOCKOCTEN

12

B3anmHoe pacrionoKeHne npsiMbIX B
IIPOCTPAHCTBE: IIEPECEKAIOIIMECH,
MapajieibHbIe U CKPELIMBAIOIINECS
MpsIMBIE.

[TapannenbHOCTh NPSAMBIX U INIOCKOCTEMN B
MIPOCTPAHCTBE: MapaJlyICIbHbIE IPSIMBIE B
MIPOCTPAHCTBE; MAPAIIIETBHOCTh TPEX
MPSAMBIX; IAPALIETBHOCTD MPSAMOUN U
IJIOCKOCTH. YTIIBI C COHANPABICHHBIMU
CTOPOHAMU; YTOJI MEXIY MPSIMBIMU B

IIPOCTPAHCTBE.

AKTYaJU3UpPOBaTh (HaKThl U METOMIbI
ITaHUMECTPUHN, PCIICBAHTHLIC TEMC,
IMPOBOAUTHL aHAJIOTUU.

IlepeyucasiTb BO3MOKHBIE CIIOCOOBI
PaCIOJIOXKECHUA ABYX IIPSMBIX B
IIPOCTPAHCTBE, WILIFOCTPUPOBATH UX HA
npuMepax.

JlaBaThb onpenesenue
CKpCHIMBAIOIIUXCA TPAMBIX,
dhopmynupoBaTh MPU3HAK
CKpCIIUBAOIUXCA IPAMBIX U IPUMCHATH

€Tro IMpu pCIICHUU
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[TapannenbHOCTh MIOCKOCTEN:
napajuieJIbHbIE TUIOCKOCTH; CBOMCTBA
MapaJUIeNIbHBIX TIOCKOCTEN. [IpocTenme
IPOCTPAHCTBEHHBIE (PUTYPHI HA
IUIOCKOCTH: TETpasap, KyoO,
Mapajyieenune; IOCTPOEHUE CEUEHUIN

3az1ay.
Pacno3HaBathb npusmy, Ha3bIBaTh €€
DIIEMEHTBI.

CTpouThb ceucHuUs MPU3MBI

Ha TOTOBBIX YEPTE)KAX.
IlepeyucasiTb BO3MOKHBIE CIIOCOOBI
B3aMMHOTO PaCIOJIOKEHHSI IPSAMOI

U TUIOCKOCTH B IIPOCTPAHCTBE,
MPUBOJIUTH COOTBETCTBYIOIIHE
IIPUMEPBI U3 PEATBHON KU3HHU.
/laBaThb onpeaeieHue
MapaJuIeIbHOCTH MIPSAMOM

U IIOCKOCTH.

D®opMyJIHPOBATH MPU3HAK
MapajuIeIbHOCTH MIPSMOM

Y IJIOCKOCTH, YTBEPKICHUE O IPSIMOI
IepecedyeHus AByX IUIOCKOCTEN,
MPOXOJIALINX Yepe3 NapasuieIbHble
npsiMbIE.

Pemarhb npaktudeckue 3amaun

HA IOCTPOCHUE CEUECHUM
MHOTOTpPaHHUKA.

OO0BSACHATH Cilyyan B3aMMHOTO
pacIoyIoKEeHUs INIOCKOCTEH.

laBaTh onpeaesieHne mapamieabHbIX
IUIOCKOCTEHN; IPUBOJUTD IPUMEPHI
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W3 PEAIbHOM KU3HU U OKPYKaAIoUIEH
0OCTaHOBKH, WILTIOCTPUPYIOIITHE
napajuIeTIbHOCTD IIIOCKOCTEH.
Hcnoab30BaTh npusHak
napajuIeIbHOCTH JIBYX TUIOCKOCTEH,
CBOMCTBA MapaUICIbHBIX TUIOCKOCTEH TPU
pCIICHUH 3a/1a4 Ha TIOCTPOCHUE.
OOBSCHATD, YTO HA3BIBAETCS
napasuieIbHBIM MPOCKTHPOBAHUEM U KaK
BBITTOJTHACTCS TIPOCKTUPOBaHKE GUTYp Ha
TUTOCKOCTb.

N300paxkaTh B mapauieabHON MPOCKIMH
pa3IMYHbIC TEOMETPUICCKHUE (QUTYPBHI.
MopgenupoBaTh peajbHBIC CUTYallud Ha
SI3BIKE TEOMETPHUH, UCCIICIOBATD
MOCTPOCHHBIC MOJICIIN C UCIIOJIb30BAHUEM
reOMETPUUYECKUX MOHSATHUH.
HUcnonb30BaTh nipu penieHnn 3a1ad Ha
MIOCTPOEHUE CEUECHUN MTOHITHE
napasuieIbHOCTH, IPU3HAKH U CBOMCTBA

napaJuICJIbHbIX MPAMBIX Ha IIJIOCKOCTH
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[lepnieHANKYISIPHOCTH TPSMBIX
U INIOCKOCTEN

12

[lepieHAMKYIAPHOCTH MIPSMOM
Y TUIOCKOCTH: IEPIEHIUKYIISIPHBIE

MPSIMBIE B TPOCTPAHCTBE, MPSIMbIE
NapajuiebHbIe U NEPIECHAUKYIISIPHBIE

K INTOCKOCTH, IPU3HAK
NEPIEHIUKYIAPHOCTH IPSIMOMN

Y IUIOCKOCTH, TEOPEMA O MPSIMOU
MEPHEHIUKYIAPHOU INIOCKOCTH
[lepneHuKyIsp U HAKJIOHHBIE:
paccTosiHUE OT TOYKH JI0 TUIOCKOCTH,
pPacCTOsTHUE OT MPSIMOM 10 TIIOCKOCTH

AKTYaJTu3HPOBATH (DaKThl U METOIBI
IUIAHUMETPHH, PEICBAHTHBIC TEME,

IPOBOWTDH aHAJIOTHH.
OO0BbSACHATD, KaKOH yroJ Ha3bIBaeTCs

YTJIOM MEXy NEPECEKAOIIUMUCS
MPSIMBIMH, CKPEIINBAIOIIAMUCS
MPSIMBIMH B TTPOCTPAHCTBE.

/laBaThb onpeaeieHue
NEPIECHANKYIISPHBIX TPSIMBIX

Y IIPSAMOM, IEPIEHANKYIISIPHON

K INIOCKOCTH.

HaxoauTh yriel Mexay
CKPELIMBAIOIIMMHUCS IPSIMBIMH B KyOe U
nupamMue.

IIpuBoaUTH NPUMeEPHI U3 peabHOI
KU3HU U OKPY’KaIoIIeil 00CTaHOBKH,
WTIOCTPUPYIOLIUE EPIEHAUKYISIPHOCTD
TPSIMBIX B IPOCTPAHCTBE

U TIEPICHIUKYIPHOCTD TPSMOM K
IUIOCKOCTH.

DopMyJIUPOBATH MPH3HAK
NEPIEeHANKYISIPHOCTH MIPSIMOH U
IUIOCKOCTH, IPUMEHSTH €T0 Ha MPaKTUKE:
OOBSICHATD NIEPIIEHANKYIIPHOCTH pedpa
Ky0a U IuaroHaJy ero rpaHu, KOTopas ero
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HE COJIEP)KUT, HAXOJIUTh IJIMHY IUArOHAIU
KyOa. BeIUMCIIATH BBICOTY IPABUIIBHON
TPEYroJIbHOM U MIPAaBUILHON
YETHIPEXYTONBHON MUpaMUJ 1O JUTHHAM
pedep.

Pemarsb 3a1aun Ha BIYKCIICHUS,
CBSI3aHHBIE C TIEPICHANKYISIPHOCTHIO
MPSIMOM U TJIOCKOCTH, C UCTI0JIb30BaHUEM
MIPY PEIICHUH IJITAHUMETPUUECKHUX (PaKTOB
1 METOOB.

OO0BSACHATH, YTO HA3BIBAIOT
MEePIEHIUKYIISIPOM U HAKJIOHHOM U3 TOUKHU
K IUIOCKOCTH;, MPOEKIUEN HAKIOHHON Ha
IIOCKOCTh. OOBSICHITH, UTO Ha3bIBACTCS
pPacCTOSTHUEM: OT TOYKH JI0 IIIOCKOCTH;
MEXy MapajieIbHIMU MIOCKOCTSIMU;
MEXy NPSAMOU U MMapauIeIbHON ei
MJIOCKOCTBIO; MEXKIY CKPEIIUBAIOIIUMHUCS
npsmbivi. HaxoauTh 3T pacctosHus B
MPOCTHIX CITydasx B Ky0Oe, mupaMu/ie,
npuszme. MoaeJupoBaTh peaibHbIe
CUTYaIlUU Ha SI3bIKE T€OMETPUH,
HCCIEe0BaTh MOCTPOCHHBIE MOJEIIH C
WCIIO0JIb30BAHUEM T€OMETPUUECKUX
TOHATHUH.
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HUcnoab30BaTh npu pemieHuy 3a1a4 Ha
noctpoenue ceueHuit reopemy [udaropa,
CBOICTBA MPSMOYTOJIbHBIX TPEYTOJIbHUKOB

YTIIBI MEXIy NPSIMBIMU U
[JIOCKOCTSIMH

10

VYTIbl B IPOCTPAHCTBE: YTOJI MEXKAY
MPSMOU U TUIOCKOCTBIO; IByTPAHHBIA YTOJI,
JIMHEWHBIN yTrOoJ ABYTPAHHOIO yria.
[lepneHIUKYIAPHOCTH MIIOCKOCTEN:
NpU3HAK MEPHEHAUKYISIPHOCTU ABYX
mockocteit. Teopema o Tpéx
MepHeHIUKYIspax

AKTYaJIM3UPOBATH (aKThl © METO/IbI
IUIAHUMETPHUH, PEIICBAHTHBIC TEME,
NPOBOJIMTH AaHAJIOTHH.

JlaBaTh onpeaeeHUe yria MexIy
IPSIMOM M IJIOCKOCTBIO, (POPMYITHPOBAThH
TEOpeMy O TPEX MEPIEHANKYIIAPax U
obparnyro Kk Hell. HaxoauTh yroi Mexmy
NPSIMOH | TJIOCKOCTHIO B MHOTOTPaHHHKE,
paccTosiHUE OT TOYKH J0 TPSIMOM Ha
TUTOCKOCTH, MCTIOJNIB3YSI TEOPEMY O TPEX
nepreHIuKysipax. [IpoBOAUTE Ha YepTexe
HEPIECHANKYJISP: U3 TOYKU Ha MPAMYIO; U3
TOYKH Ha IJI0CKOCTh. /laBaTh
OIpe/ICJICHHUE JIBYTPAHHOTO yIJIia U €ro
951eMeHTOB. OOBSICHATH PAaBEHCTBO BCEX
JIMHEHHBIX YIJIOB IBYTPAHHOTO YIJIa.
Haxoaurpb Ha yeprexe IBYrpaHHBIN yrou
npu pedpe MUpaMuIbl, TPU3MBI,
napasuiesienuIe/a.
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JdaBaTh onpeaesieHue yria MeKIy
TJIOCKOCTSIMU.

JdaBaTh onpenesieHue u
¢dopmyMpoBaTh NPpU3HAK

B3aMMHO MEPIEHAUKYISPHBIX TIOCKOCTEH.
HaxoauThb yribl MeXXy TIOCKOCTSIMU B
KyOe u mupamuse.

HNcnonb30BaTh nipu pelieHuH 3a1a4q
OCHOBHBIE€ TEOPEMBI I METOIbI
TJIAHUMETPHH.

MopenupoBaTh peajbHBIC CUTYallud Ha
A3bIKE TEOMETPUH, HCCJI€T0BAThH
MIOCTPOEHHBIE MOJEJIH C UCTOJIb30BaHUEM
FEOMETPUYECKUX TTOHATHUM.
Hcnoab30BaTh npu perieHuy 3aj1a4 Ha
MOCTPOCHUE CEYEHUN COOTHOIIICHUS B
MPSIMOYTOJILHOM TPEYTOJIbHUKE

MHOrOrpaHHuKU

11

[ToHsiTHE MHOTOIPAaHHHUKA, OCHOBHBIE
AJIEMEHTHI MHOTOTPaHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOTPaHHUKA.

[Ipu3ma: «-yrosapHasi npu3Ma; TpaHu

AKTYaJM3HPOBATh (aKThl U METOMIbI
IUTAHUMETPUH, PEIEBAHTHBIE TEME,
NMPOBOJAUTL AaHAJIOTHH.

JlaBaThb onpenesieHue
napasulelenumea, pacmo3HaBaTh €ro
BHJIBI U U3y4aTh CBOMCTBA.
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Y OCHOBaHUS MPHU3MBIL; IpsiMast U
HaKJIOHHAsI IPU3MBbI; OOKOBAsI U MOJIHAS
IIOBEPXHOCTH Npu3Msl. [lapaiutenenunen,
IIPSAMOYTOJIbHBIN NTapaJJIeEUIE] U €r0
cBoicTBa. [lupamuzga: n-yrosgpHas
IMpaMuaa, TpPaHU U OCHOBAaHUE
nUpaMuibl; 00KOBast U TOJTHAS
IIOBEPXHOCTH TUPAMU/JIbL; IPABUIIbHAS U
yceu€HHas NUpaMua.

DJIEMEHTBI IPU3MBI U TUPAMUIBI.
[IpaBuiIbHBIE MHOTOTPAHHUKU: TTOHATHE
IIPAaBUJIBHOI'O MHOTOTPAHHMKA;
IIPaBUJIbHASI IPU3MA U ITPABUJIbHAS
MAPaMUJIa; TPABUIIbHAS TPEYTOJIbHAS
MUpPaMHJIa ¥ TPABUIIBHBIN TeTpadap; KyoO.
[IpencraBnenue o npaBUIIbHBIX
MHOTOIPaHHUKAX: OKTA3IP, NOACKAIP U
UKOCadIP.

CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, ITPSIMOH,
IJIOCKOCTH. DJE€MEHThl CHAMMETPHUH B
nupamuaax, napauiesenumneaax,
MPaBUJIbHBIX MHOIOTPAaHHUKAX.

JaBatb onpenerneHre mupamMuIbL,
Pacno3HaBaTh BHIBI TUPAMU]I,
(¢popmynmpoBaTh cBoiicTBa pédep,
TpaHeM U BBICOTHI ITPABUIIBHOM
OUpaMUbL.

Haxoaurth muromaap NoxHON 1
OOKOBOI MOBEPXHOCTH MUPAMMU/IBL.
JdaBaThb onpenesieHre yceu€HHOU
NUPAMU/JIbI, HA3bIBATH €€ AIIEMEHTHI.
D®opMyJIHPOBATH TEOPEMY O
ionaau 60KOBOW MOBEPXHOCTH
IIPaBUJIBHON yCEUEHHOW MUPAMUJIBI.
PemiaThb 3amaun Ha BEIYHCIIEHHE,
CBsI3aHHbIE C TUPAMUJIAMH, & TAKKE
3aJla4y Ha TIOCTPOEHUE CEUYECHU.
JlaBaThb onpeaesieHUe MPU3MBI,
Pacmo3HaBaTh BUJIbI [IPU3M,
HU300paXKaATh NMPHU3MbI Ha YEPTEKE.
HaxoauTh wiomans mogHoN Win
OOKOBOIi TOBEPXHOCTH MPU3MBI.
HN3yuarthb cooTHOmeHus Ditnepa A
yucia pédep, rpaHeil ¥ BepIINH
MHOTOTpaHHUKA.

HM3y4yarh BuabI MpaBUITBHBIX
MHOTOTPaHHUKOB, UX Ha3BaHHS U
KOJINYECTBO T'PAHEM.
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Brruncnenue 351€MEeHTOB
MHOTOIPaHHHUKOB: pEOpa, TMaroHau,
yrasl. [1omane 60K0BOI MOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTHU MPSAMOU
MIPU3MBI, IUTONIaJb OCHOBAHUM, TEOpEMA
0 OOKOBOM MOBEPXHOCTHU MPSIMOU
npusMsl. [lnomane 60koBoit
IIOBEPXHOCTH U ITIOBEPXHOCTH
MIPaBUJIbHOW IIUPAMU/JIbI, TEOPEMA O
onia M 60KOBOM MOBEPXHOCTH
YCEUEHHOMN MTUPAMUIBI

HN3yuyaTh ciMMeTpUIO0 MHOTOTPAHHUKOB.
OOBLACHATH, KaKUe TOUKH HA3BIBAIOTCS
CUMMETPUYHBIMH OTHOCHTEILHO JTAHHOM
TOYKH, MMPSMOH WIJIN TUIOCKOCTH, YTO
HA3BIBAIOT LIEHTPOM, OCBIO HIIH
IJIOCKOCTBIO CHMMETPUU (UTYPBI.
IIpuBOAMTH MPUMEPBI CUMMETPUIHBIX
GbUryp B apXuTeKType, TEXHHUKE, IPUPOJIC.
MopenupoBaTh peajbHBIC CUTyallud Ha
SI3BIKE T€OMETPHUH, UCCIICIOBATh
MTOCTPOCHHBIC MOJICTTH C HCIIOIH30BAHUEM
T€OMETPUYECKHUX MTOHATHH, HCIIOTH30BAThH
mo001Me MHOTOTPaHHUKOB

OO6BEMBI MHOTOTPAaHHUKOB

[Tonsitue 06 06bEMe. OOBEM MUpPaMUIBI,
TIPU3MBI

AKTYaJIM3uPOBATH (aKThl U METOIbI
IUIAHUMETPHUH, PEIICBAaHTHBIC TEME.
OO0BACHATD, KaK U3MEPSIFOTCS 00BEMBI
TEJI, MPOBOJISl AHAJIOTHIO C H3MEPCHUEM
IUTOMIA/Ieii MHOTOYTOJIEHUKOB.
DopMyJIHMPOBATH OCHOBHBIE CBOICTBA
00BEMOB.
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N3y4yarsb, BBIBOAUTH GOPMYJIbI 00BEMa
HPSMOYTOJIHOTO TTapaliesenumnesna,
IMPU3MBbI U ITIUPAMUIBI.

Bouruncastb 006EM IPU3MBI U TAPAMUJIBI
no ux wemenTaM. IIpuMeHdaTh 066ém
ATl pELIeHUsI CTEPEOMETPUYECKHX 3a1a4 U
IJIs1 HAXOXK/ICHHUS TE€OMETPHUECKUX
BEJIMYHH.

MoaenupoBaTh peanbHble CUTyallul Ha
S3bIKE TEOMETPHHU, HCCJIE0BATh
HOCTPOEHHBIE MOJETH C HCIIOIb30BAHUEM
F€OMETPUYECKUX TTOHATHI

[loBTOpEHME: CeueHus,
PACCTOSIHUS U YTJIBI

[TocTpoeHue ceueHnii B MHOTOTPaHHUKE.
BrrunciieHue pacCTOSHUN: MEXIY

IBYMs TOYKaMH, OT TOUKH 10 NPSIMOHU,
OT TOYKHU 10 INIOCKOCTH; MEXKIY
CKPELIMBAIOIIUMUCS MTPSIMBIMH.
Beluncienue yrioB: MExIy
CKpELIUBAIOIIUMUCS NIPSIMBIMH,
MEXy NPSAMOU U INTOCKOCTHIO,
JBYT'PAHHBIX YTJIOB, YIJIOB MEXIY
IJIOCKOCTSIMU

CtpouTh ceueHre MHOTOTpaHHUKA

METOZIOM CJIEIOB.
JlaBaTh onpeaesieHre pacCTOSHUS

Mexy hurypamu.
Haxoaurtb paccrosiaue Mexay

mapaajICIIbHBIMU IIJIOCKOCTSAMMU,
MCXKY INIOCKOCTBIO U HapaJIHCHBHOﬁ

el IPsIMOM, MEXY
CKPEIIMBAIOIIMMUCS TPSMBIMH.
CTpouTh HHEHHBIN Yo
JIBYTPAHHOTO yIJIa Ha YEPTEeIKE
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MHOT'OTpaHHHKAa U HAXOJUTh €Iro BCIININHY.

Haxoaurtsb yriibl Mex 1y TNIOCKOCTSIMA B
MHOT'OTpaHHUKaX

OBIIEE KOJIMYECTBO
YACOB IIO [TPOI'PAMME

68
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11 KIIACC

OcHoBHOE COACPIKAHHUC

HanmeHoBanue pasaena (Tembl) [KOTAUIECTBO OCHOBHBIC BHIBI JICATCIILHOCTH
Kypca 4acoB 00y4aroImuXxcs
Tena Bpamenus 12

Cdepa u map: ueHTp, pajanyc, IMamMeTp;
IUTOIIAJIh TIOBEPXHOCTHU cepbl. Bzanmuoe
pacrmoyiokeHne cepsl U IIOCKOCTH;
KacaTesbHas MIIOCKOCTH K cdepe; TIIomaab
cdepsl. M300paxenue cdepsl, mapa Ha
TUTOCKOCTH.

CeueHnus mapa

AKTYaJu3upPoOBATh (HaKThl © METOIBI
ITaHUMCTPUH, PCIICBAHTHLIC TEMC,
NPOBOJAUTD aHATIOTHUH.

JaBaThb onpeneseHus chepsl u mapa, ux
HeHTpa, paanyca, nuamerpa. OnpeneasTtb
chepy Kak purypy BpamieHus: OKpy>KHOCTH.

HccnenoBaTh B3auMHOE pacroyioKeHHe
cdepsl U IIOCKOCTH, ABYX cdep,
WLIIOCTPUPOBATH 3TO Ha YEePTEXKAX U
pucynkax. @opMyaMpoBaTh
OIpe/iesiCHHE KacaTeIbHOM TIOCKOCTH K
cdepe, CBOWCTBO U NMPHU3HAK KaCATEIbHON
TUTOCKOCTH.

3HAKOMHUTBCH C IeOIC3UICCKUMU
JUHUSAMH Ha cdepe
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LunuHapuyeckas MOBEPXHOCTH,
oOpa3yrolne HUINHIPUIECKON
MOBEPXHOCTH, OCh IIMIIHHIPUIECKON
noBepxHoCTH. L{unmHap: ocHOBaHUS U
OO0KOBasl MOBEPXHOCTh, 00pa3yIoLIasi U OCh;
TUTOIIA b OOKOBOI U MOJTHOM TOBEPXHOCTH.
N300paxxeHne NWIMHPA HA TUIOCKOCTH.
Pa3pépTka nununapa. CeueHus TUINHIpA
(TJTOCKOCTHIO, MapajuIeIbHON M
NEePIeHINKYISIPHON OCH LIHHAPA)

Konnueckas noBepXxHOCTh, 00pa3yroimue
KOHHUYECKOM MOBEPXHOCTH, OCh M BEPIIIMHA
KOHHMYECKOU noBepxHocTu. Konyc:
OCHOBaHME U BEpIINHA, 00pa3yomas 1
0Cb; IIJIOIIA/b

OOBSCHATD, YTO HA3LIBAIOT
[WIAHAPOM, Ha3bIBaTh €r0 JICMEHTHI.
HN3yuarthb, 00bACHATD, KaK MOJTYIUThH
WIAHAP TyTEM BpaICHHS
NPSIMOYTOJIbHUKA.

BbIBOAUTH, HCIIOJIB30BATH (HOPMYJIBI
JUTSL BBIYUCIICHUS TUTOIAIH OOKOBOH
MOBEPXHOCTH ITUJITHHIPA.

HN3yuyarp, pacno3HaBaTh pa3BepTKy
WIAHAPA.

N300paxkaTh 1HWIHHIP U €T0 CCUCHHUS
IUIOCKOCTBIO, IPOXOJISIIIIEH Yepe3 ero och,
napasuIeIbHON WU MePICHINKYIISIPHON
OCH.

Haxoaurts ruiomaam 3TuX CeUeHHI.
MoaeaupoBaTh peaibHbIC CUTYalluu Ha
SI3BIKE TCOMETPUH, HCCJIEA0BATH
MOCTPOCHHBIC MOJICIH C HCIIOJIb30BAHUEM
FEOMETPUYECKUX TTOHATUI

OO0BACHATH, KAKOE TEJIO HA3LIBAIOT
KPYrOBBIM KOHYCOM, Ha3bIBaTh €T0
DIIEMEHTEI.

N3yuathb, 00bACHATD, KaK MOJIYYUTh
KOHYC IMyTEM BpallleHus IPIMOYTOJIbHOTO
TPEYTOJIbHUKA.
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OOKOBOW M MOJTHOM TTOBEPXHOCTH.
VYceu€HHBIN KOHYC: 00pa3yromue u
BBICOTA; OCHOBAaHMs U OOKOBast
MOBEPXHOCTb.

N300pakeHne KoHyca Ha MIIOCKOCTH.
PasBéprka xonyca.

Ceuenust KoHyca (IIOCKOCTHIO,
napajuieJIbHON OCHOBAaHUIO, U
IJIOCKOCTBIO, MTPOXOSIIEN Yepe3
BEPIIHHY)

KomOuHamus ten BpaiieHus u
MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIN 0KOJIO cdepsl; chepa,
BITMCAaHHAsI B MHOTOT'PaHHUK WJIH B TEJIO
BpaIICHUS

MN300paxkaTh KOHYC U €0 CCUCHHSI
IUIOCKOCTBIO, TPOXOIAILIEH Yepe3 OCh, U
IJIOCKOCTBIO, MEPIIEHANKYIIIPHON K OCH.
HN3yuaTthb, pacno3HaBaTh pa3BEPTKY
KOHYca.

BbIBOAUTDB, HCIIOJIB30BATH (HOPMYJIBI
JUTSL BBIYMCIICHUS TIJT0IAu OOKOBOI
MOBEPXHOCTH KOHYCA.

HaxoauTh 1uiomaay cedeHui,
MPOXOASIINX YEPE3 BEPIINHY KOHYCA UIU
NEPHEHIUKYISIPHBIX €r0 OCH.
OO0BACHATD, KaKOe TEJIO HA3bIBACTCS
YCEUEHHBIM KOHYCOM.

HN3yuathb, 00bACHATD, KaK €ro NOJTYYHUTh
MyTEM BpalieHus MPSIMOYTOJIbHOMN
Tpanenuy. BLIBOAMTH, IPUMEHATH
dbopmyny A BBIYUCICHUS TUIOIAAN
OOKOBOI MOBEPXHOCTH YCEYEHHOTO KOHYCa

AKTYaJIM3upoOBaTh (aKThl U METO/IbI
IJIaHUMETPUH, PEJIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.

Pemarb crepeomerpudeckue 3amaun,
CBSI3aHHBIE C TEJIaMU BpallCHUs,
IIOCTPOECHHUEM CEUYECHMU TEJI BPaIllCHNUS,
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C KOMOMHALIUSIMU TEJ BPAILICHUS U
MHOTOTPaHHUKOB Ha HAXOXKJECHUE
r€OMETPUUECKUX BEIUYHH.
Hcnmoab30BaTh npu peiieHun
CTEPEOMETPUUECKUX 3a7a4
TUTAaHUMETpUdecKue (GaKkThl 1 METObI
3a/1a4y Ha BBIYUCIIEHUE U JOKA3aTENIbCTBO.
MopenupoBaTh peajbHBIC CUTYallUud Ha
A3bIKE TEOMETPUH, HCCI€T0BAThH
ITIOCTPOEHHBIE MOJIENIH C UCTIOJIb30BaHUEM
F€OMETPUYECKUX TTOHATHI

OO0BEMBI TENT

[Tonsitue 06 06BEMe. OCHOBHBIE CBOMCTBA
00BEMOB TelL.

O6béM nunuHapa, Konyca. O0béM mapa u
wionaab cheps

AKTYaJu3upPOBaTh (HaKThl U METOMIbI
TUTAHUMETPUH, PEIICBAHTHBIC TEME,
MPOBOJIUTH AHAJIOTHH.

BpIBOAUTH, HCIIO/IB30BATH POPMYIIBI
00BEMOB: IPU3MBI, IUITUH/IPA, TUPAMU/IB,
KOHYCa; yCEYEHHOU MUPAMUIBI U
yceuéHHoro Konyca. Pemiarb
CTEPEOMETPUUYECKHUE 3a/1a4H, CBA3aHHBIC C
BBIYHCIIEHUEM O0BEMOB.
DopMyJIHPOBATH ONpe/ICICHUE
IIAPOBOTO CETMEHTA, IIIAPOBOTO CJIOS,
IIapOBOTO CEKTOPA.
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[MpumensaTs Gopmymsi
JUTSL HAXOXJEHUsI 00bEMOB IIAPOBOTO
CETMEHTAa, IIIAPOBOTO CEKTOpa

[TogoOHbIE TeMa B IPOCTPAHCTBE.
CoOTHOIICHHS MEXAY TIOIIASIMU
MMOBEPXHOCTEH, 00hEMaMHU MOJOOHBIX TEI

Pemiathb crepeomerpuueckue 3agaqm,
CBsI3aHHbBIE C 00BEMOM IIapa U MIOLIAABIO
cdepsl.

MopaeaupoBarh peanbHbIe CUTYAIH Ha
A3bIKE TEOMETPUH, UCCIIEI0BATD
MOCTPOEHHBIE MOJIENIN C HCTIOJIb30BAHUEM
reOMETPUUECKHUX MOHATHI.
AKTYaJIM3UPOBATh (HaKThl U METOIbI
TUTAHUMETPUH, PEIICBAHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHH.

Pemarh crepeomerpuyeckue 3a1a4u,
CBSI3aHHBIE C COOTHOLIEHUEM 00BEMOB U
MOBEPXHOCTEN MOAOOHBIX TeJl B
MPOCTPAHCTBE.

MopgenupoBaTh peajbHBIC CUTYallUud Ha
A3BIKE TEOMETPHUH, UCCIIEI0BATD
IIOCTPOEHHBIE MOJIETH C UCIIOIb30BAHUEM
F€OMETPUYECKUX IMOHITUI

BeKkTopsl 1 KOOPAMHATHI B
[IPOCTPAHCTBE

10

BekTop Ha IIIOCKOCTH U B IPOCTPAHCTBE.
CnoxeHue u BbIYMTaHUE BEKTOPOB.
YMHOKEHNE BEKTOPA HA YUCIIO.

AKTYaJM3HPOBATh (aKThl U METOMIbI
IUIAHUMETPHH, PEJICBAaHTHBIC TEME,

IIPpOBOAUTDL AHAJIOTHH.
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Paznoxenue BekTopa 1o Tpém
HEKOMIUIAaHAPHBIM BeKkTopam. [IpaBuio
napajuIeIeIuIe1a.

Pemenue 3amay, cBSI3aHHBIX C
IIPUMEHEHHUEM TIPABUII IEUCTBUN C
BEKTOPAMH.

[IpsimoyronpHas cuctema KOOp/IMHAT B
npoctpancTBe. KoopauHatel BekTopa.
[IpocTeitmme 3ajauu B KOOpAUHATAX.
VYron mexnay Bekropamu. CkaiasipHOe
IIPOU3BE/ICHNE BEKTOPOB. Bhrunciienue

YIJI0B MCXKAY IIPAMBIMHU U IINIOCKOCTSMMU.

KoopanHaTHO-BEKTOPHBIN METO ITPU
pELICHUU T€OMETPUUECKUX 3a1a

OnepupoBathb NOHATHEM BEKTOD B
IIPOCTPAHCTBE.

DopMyJIHPOBATH TIPaBHIIO
napajuiCjacnuiicaa 1mpu CJI0KCHUN
BEKTOPOB.

CriaapIBaTh, BBIYMTATH BEKTOPHI,
YMHOZKATb BEKTOP HA YUCIJIO.

I/I3yanb OCHOBHBI€ CBOMCTBA dTHUX
OIeparuu.

JlaBaThb omnpeneneHue IpsSIMOYTOIbHOM
CUCTCMBI KOOpAHUHAT B ITPOCTPAHCTBC.
Bbipa3uts kooparHATEI BEKTOPA Yepes
KOOPJMHATHI €r0 KOHIIOB. BLIBOAUTH,
HUCIO0JIb30BATH (GOPMYJIY JITHHBI
BCKTOpPA U paCCTOAHUA MECKAY TOYKAMMU.
BeIpaxaTh ckanspHoe Ipon3BeicHHE
BCKTOPOB 4CPC3 UX KOOPAUHATEI,
BBIYUCIIATD YT'OJ MCXKIY ABYMS
BEKTOpamu, 1Byms psimbiMu. Haxoaurh
YIOJI MEXKAY NMPSIMOM U IIOCKOCTBIO, YTOJI
MCKAY JABYMs IJIIOCKOCTAMUA
AHAJIMTUYCCKUMHU METOJaMU.
BbIBOAUTS, HCII0JIB30BATH (POPMYTY
PaCCTOAHHUA OT TOYKHU OO0 IINIOCKOCTU
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[loBTOpeHue, 00006IIeHUE U
CHUCTeMaTH3alus 3HAHUI

OcHoBHbI€ (UTYPBI, (HAKTHI, TEOPEMBI
Kypca IJIaHUMETPUHU. 3a1auu
IUTAaHUMETPUHU U METOJIbI UX PEIICHUSI.
OcHoBHBIE (HUTYPBI, PAKThI, TEOPEMBI
Kypca CTepeoMeTpuH. 3a1aun
CTEPEOMETPUN U METO/IbI UX PEIICHUs

Pemarp npocreiiue 3anaun Ha
HAXOXKJICHHE JUTUH U YTJIOB B
TeOMETPUICCKHUX (PUTYpPaxX, IPUMEHSATh
teopemy [Tudaropa, TeopeMbl CHHYCOB U
kocurycoB. HaxoauTh miomans
MHOTOYTOJIbHUKA, KpyTa.
Pacno3naBaTthb nonoOHbie GUTYPHI,

HAXOIUTHh OTHOILIECHUS JUIMH U IUIOIIAAEH.

HUcnonb30BaTh nipu perieHun
CTEPEOMETPUUECKHUX 3a7a4 PaKkThl U
MCTOAbI INITAHUMETPUHN

OBIIEE KOJIMYECTBO
YACOB IIO [TPOI'PAMME

34
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OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIl Kypc «BeposTHOCTh M CTAaTHCTHKa» 0a30BOTO YPOBHS SIBJISIETCS MPOIOKEHUEM
U pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca 0a30BOTO YPOBHS OCHOBHOTO 0OIIEro
oOpa3zoBaHus. Y4eOHBIH Kypc TMpeAHa3sHaueH i (QOpMUPOBaHHS y OOyYaroIIMXCS
CTaTUCTUYECKON KYNbTYyphl M IOHUMAHUS POJU TEOPHH BEPOSTHOCTEH KaK MAaTeMaTHYECKOTO
WHCTPYMEHTA JUISI M3YYCHHS CIIYYalHBIX COOBITHH, BETMYMH W TpoueccoB. llpu u3ydenun
y4eOHOro Kypca o0O0oramaroTcsi MpeACTaBICHUS OOYyYarolUXCs O METOJaX MCCIEIOBaHUs
W3MEHYMBOTO MHpA, Pa3BUBAETCS MOHMMAHHWE 3HAYMMOCTH W OOIIHOCTH MaTeMaTHYECKHX
METOZOB TIO3HAHMA KaK HEOTHEMIIEMOW YacTH COBPEMEHHOTO €CTECTBEHHO-HAyYHOTO
MHUPOBO33PCHHUSL.

Conepxanue y4eOHOTO Kypca HalpaBJIeHO Ha 3aKpeIUICHHE 3HAHUM, MOJYYSHHBIX MPU
U3YyYCHUH Kypca Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHus, M Ha pa3BUTHUE TPEICTABICHUHN O
CJIyY4aliHBIX BEIMYMHAX W B3aMMOCBSI3SX MEXIY HUMH Ha BaKHBIX MIPUMEPAX, CIOKETBI KOTOPBIX
TIOYEPITHYTHI U3 OKPYKArOIIero Mupa. B pe3ynprare y 00ydaronmxcs J0DKHO ¢(hOpPMUPOBATHCS
npejcTaBieHHe O Haubojee YHOTPeOUTENBbHBIX M OOMMX MaTeMaTHYeCKUX MOJETSX,
UCTIONB3YEeMbIX [UIsl ONWCAHHWS aHTPOIIOMETPUYECKHX U JeMOrpadUYecKHuX BEJIUYHH,
MOTPEITHOCTEH B PA3NUYHOTO pOJa HU3MEPEHHUSAX, IJIUTEIHHOCTH O€30TKa3HOH paboThI
TEXHUYECKHX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUH U TIPOIIECCOB B OOIIECTBE.

B cooTBeTCTBUM C yKa3aHHBIMH LETSMH B CTPYKType y4eOHOTO Kypca «BeposSTHOCTh u
CTAaTUCTUKA» JJISI YPOBHsS CpeAHEero oOmiero oOpa3oBaHHs Ha 0a30BOM YPOBHE BBIJICTICHBI
CIIEZIyIOIIME OCHOBHBIE COJepX)aTelnbHble JTWHUM: «CiydaiiHble COOBITHS W BEPOSTHOCTHY,
«CryJaitHple BETUYHHBI U 3aKOH OOJIBIINX YHCEID».

Baxxnyro gactp yueOHOro Kypca 3aHMMaeT U3yueHHe FeOMEeTPUIeCcKoro 1 OMHOMUAIBHOTO
pacrupeseieHnii W 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJOTaMU - T[I0Ka3aTeIbHBIM M|
HOpPMAaJIbHBIM PacpeIeTICHUSIMHU.

Conepxanune nmHUN «CrydailHble COOBITUS U BEPOSITHOCTU» CIYKHT OCHOBOM ISt
dbopMUpOBaHUS TPEICTABICHUNH O PACIPEICICHUH BEPOSTHOCTEH MEXIy 3HAYCHUSIMU
CIIy4aliHBIX BEJIMYHH, a TAK)KE 3Ta JIMHUS HE0OXoIuMa Kak 0a3a Juisd u3ydeHus 3aK0Ha OOJIBIINX
grcen - (YHIAMEHTAIBLHOTO 3aKOHA, NEHCTBYIONIETO B MPUPOAC M OOIIECTBE M HMEIOIIETO
matematudeckyro Qopmanuzamuio. Cam  3akoH  OOJBIIMX YHCEN MpejajaraeTcs B
03HAKOMHUTEIBHOH OpMe ¢ MUHIMAILHBIM UCTIOIh30BAHHEM MaTEeMAaTHIECKOTO (hopManu3ma.

Tembl, CB3aHHBIC C HENIPEPHIBHBIMU CIyYalHBIMY BEIMYMHAMU, AKI[CHTUPYIOT BHUMAHHE
0o0yJaronmxcsi Ha OMUCAHWHM M W3YYCHUHU CIyYalHBIX SBICHUH C TIOMOINBIO HETPEPBIBHBIX
¢ynkumii. OCHOBHOE BHUMaHUE YACSAETCS MOKa3aTeIbHOMY U
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HOPMAaJbHOMY paCIHpeACICHUsAM, TPU 3TOM IIPEANOJAracTcss O3HAKOMHUTEIBHOE H3YUYCHHE
MaTepuaja 0e3 JI0Ka3aTeJIbCTB MPUMEHAEMBIX (DAKTOB.

OO11ee 9nCIIo 9acoB, PEKOMEHIOBAHHBIX IS H3y4YEHUsT ydeOHOro Kypca «BeposiTHOCTh 1
cratucTukay - 68 yacoB: B 10 knacce - 34 gaca (1 gac B Henmenmto), B 11 kiacce - 34 gaca (1 gac B
HEJIETTIO).

COJEPXKXAHUME OBYUEHUA

10 KJIACC

[IpencraBnenue JaHHBIX ¢ MOMOINBIO Tabiaum U quarpamM. CpenHee apudmMeTudeckoe,
Me/lraHa, HauOonblllee M HaMMEHbIIee 3HAYCHMs, pa3Max, JUCIEepPCUs U CTaHJapTHOE
OTKJIOHEHHUE YHCIOBBIX HAOOPOB.

CrydaiiHple SKCIEPUMEHTH! (OIBITHI) M ClIydaiHble COOBITHSA. DJIeMEHTapHble COOBITHS
(ucxozsl). BepostHOCTh citydaitHOro coObITUs. BIM30CTh 9acTOTHI U BEPOSTHOCTH COOBITHUH.
CrnyualiHble ONbITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU. BeposiTHOCTH COOBITHI
B OIBITAaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Onepanuu HajJ COOBITUSIMU: TIEpPECEUCHHE, 00bEIUHEHHUE, TPOTUBOIOJIOKHBIE COOBITHS.
Juarpammel Ounepa. @opmyiia c0KeHUS BEPOSITHOCTEMN.

YcnoBHas BEPOATHOCTb. Y MHOXKEHUE BEPOSATHOCTEN. JlepeBO CIIy4ailHOTO DKCIIEpUMEHTA.
®dopmyra noJHON BeposATHOCTH. HezaBucrumMbie cOOBITHS.

Kom6unatopHoe npaBuino ymHoxxenus. [lepectanoBku u axkropuan. Yucno coueTaHuil.
Tpeyronsauk [ackans. ®opmyna 6unoma HeroToHa.

bunapHblii ciydaiiHbIi ONBIT (MCHBITAHKE), yCIIEX U HeyAaua. HezaBucumble HUCTIBITAaHUS.
Cepust HE3aBUCHMMBIX HCIHBITAaHUW 10 mepBoro ycmnexa. Cepuss HE3aBUCUMBIX HMCIBITAHUI
bepnymn.

Cnyvaiinas BenuuuHa. Pacnpenenenue BepodTHOcTed. Jmarpamma pacnpeneneHus.
[Tpumeps! pactipenienieHuid, B TOM YUCIIe, TeOMETpUIecKoe 1 OMHOMUAIBHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKUA CIIy4aWHBIX BEIWYMH: MAaTEMaTUYECKOE OXKUJAHUE,
JUCIIEpCUs U CTaHJApTHOE OTKIOHEHUE. [IprMephl IpUMEHEHUI MATEMAaTUYECKOIO OKHUIaHUs, B
TOM 4YHCJE€ B 3a7adax M3 TOBCEJIHEBHOW XW3HU. MaTemaruueckoe OXKuJaHue OWHapHOM
CIIy4yalHOM BEJIIMYMHBL. MaTreMaTndeckoe OXUJAHUE CYMMBI CIyYalHBIX BEJIWUYUH.
MaremaTuueckoe  OXHMJIAHUE M JUCHEPCHS  TIE€OMETPUYECKOr0 W OMHOMHUAIBHOTO
pacpeneIIeHUMN.

3aKkoH OOJIBLIMX YHCEN U €ro pojb B HayKe, Mpupoje u odiiectBe. BrIOOpouHBI METOA
UCCIIEOBAaHUMN.

[IpuMepsl HENPEPBIBHBIX CIIy4alHBbIX BEIWYUH. [IOHATHE O INIOTHOCTH pacIpenciICHUs.
3ajaun, MNPUBOIAIIME K HOpMajibHOMY pacnpenenenuto. IloHstne o HopMaabHOM
pacnpeneacHuH.
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INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenus B 10 Kiacce oOydaromuiics MOJIyYUT CICOYIOIIME TPEIMETHBIC
PE3yNbTATHI:

YUTaTh U CTPOUTH TAOJIULIBI U TUATPAMMBI;

ONEepUpOBATh MOHATHSAMHU: cpeaHee apu(MeTHUYecKoe, MeauaHa, HauOoJblIee,
HauMEHbIIee 3HaUeHNE, pa3Max MacCHBa YHCJIOBBIX IaHHBIX;

ONEpUPOBATHh MOHATUSAMU: CIYYalHBIA HKCHEPUMEHT (OMBIT) M CIydyallHOE COOBITHE,
3JIEMEHTAPHOE COOBITHE (3JIEMEHTAPHBIN UCXO0/1) CIY4YailHOTO OMbITa, HAXOJUTh BEPOSITHOCTHU B
OMBITaX C PABHOBO3MO>KHBIMU CIIYYailHBIMU COOBITUSIMU, HAXOJAUTh U CPAaBHUBATH BEPOSITHOCTU
COOBITUH B U3yYEHHBIX CIYYalHBIX IKCIIEPUMEHTAX;

HaXOJAUTh U (POPMYIHpPOBaTh COOBITHS: MEpeceyeHre U 0ObeTUHEHNE JaHHBIX COOBITHH,
coObITHE, MPOTUBOIOJIOKHOE ITaHHOMY COOBITHIO, MOJB30BaThCs aUarpaMMmaMu Oisepa U
(bopMyI0ii CII0KEHUSI BEPOSATHOCTEH NPH pelIeHnH 3a1ay;

OIIEpUPOBATH ITOHATUAMU: YCJIOBHAsI BEPOATHOCTb, HE3aBUCHUMBIE COOBITHS,
HaXOJUTh BEPOSATHOCTH C IOMOLIBIO IIPABWIJIA YMHOKEHUS, C IOMOIIBIO JIEPEBA CIY4alHOIO
OTbITA;

NPUMEHITh KOMOMHATOPHOE MPAaBUJIO YMHOXKEHHUSI IPU PELLIEHUU 3a/1a4;

ONEepUPOBATH MOHATUSIMU: UCIIBITAHUE, HE3aBUCUMbIE UCIIBITAHUS, CEPUS
UCHBITAHUN, yCleX W HeyJada, HAaXOJUThb BEPOSATHOCTH COOBITHUM B CEPUU HE3aBHUCHUMBIX
UCHBITAHUNA JI0 TIEPBOTO YycCIliexa, HaXOAUTh BEPOSTHOCTU COOBITUH B CEpUU HCIIBITAHUM
bepuymu;

ONEpUpOBaTh TMOHATHUAMM: CIy4aiiHas BEJIMYMHA, pacHpeleleHUe BEPOATHOCTEM,
JuarpaMMa pacrpezesIeHus.

K konmy obOyuenus B 11 KJjacce oOydaromuiicss MOJIYYHUT CIEAYIOIIME MPEIMETHBIC
pEe3yJIbTAThI:

CPaBHUBATh BEPOSITHOCTH 3HAYEHUW CIy4alHOW BEJIMYMHBI IO PACHPENCIICHUIO WA C
MTOMOUIBIO AUArpamMM;

ONEPUPOBATh IMOHIATUEM MATEMATHYECKOIO OXWJAHUS, NPUBOAUTH IPUMEPHI, Kak
MIPUMEHSETCSI MAaTEMaTUYECKOE OKHUJIAHUE CIYYaMHOM BEJIMYHMHBI HAXOJIUTh MAaTEMATHYECKOE
0’KHMJIAHHE 10 JAHHOMY PACHPEIEICHUIO;

UMETh MPEJICTABICHUE O 3aKOHE OOJBIINX YUCET;

MMETh NIPEJACTABIEHUE O HOPMAJIBHOM PACIPEAECICHUH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
OcHOBHOE co/iep>KaHue
HanmeHoBaHue paszaena (Tempr) [KOTHIECTBO
OCHOBHBIE BU/IbI JEATEIHOCTH 00 y4arOLIUXCs
Kypca 4acoB
[IpencraBneHue JaHHBIX U 4 [IpencraBneHue JaHHBIX C TOMOIIBIO M3BaeKaTh HHGOPMAIMIO 13 TaGIHII i
onucaTeNbHasi CTaATUCTHUKA Tabuun u auarpamm. Cpennee JMArpaMM, HCTIOTB30BATE TAGIHIIb 1
apudmeTnueckoe, Me1nana, HauOoJbIIee 1 JIMATPAMMBI JUTS TIPE/ICTARIICHHS
HauMEHbIIIee 3HaUeHUs, pa3Max, CTATHCTHYECKHX TAHHDIX.
JUCIICpCHA, CTAHNAPTHOC OTIIIOHCHHUC HaxoauThb onucatebHbIC XapaKTEPUCTUKA
YHUCJIOBBIX HAOOPOB TAHHDIX.
BbiaBurarb, KpUTUKOBATH THIIOTE3bI O
XapakTepe CIy4alHOW W3MEHYMBOCTH U
onpenensomux eé paxkropax
CrnydaiiHble OIBITHI U CITyYailHbIE 3 Crny4aiiHble SKCIEPUMEHTHI (OIBIThI) U Bbigeasitb Ha MpUMepax ciayJaiiHbIC
COOBITHSI, OTIBITHI C CJIy4aifHbIe COOBITHS. DIIEMEHTapHbIC COOBITHSI B OITMCAHHOM CIIy4aifHOM OTIBITE.
PAaBHOBO3MOKHBIMU coObITHs (MCXO/bI). BeposTHOCTH DopMyJIMPOBATH YCIOBHS MTPOBEICHHUS
DJIEMEHTapHBIMU UCXOIaMHU ciydaifHoro coObITHs. BepostHocTH CJIy4alHOT'O OIBITA.
COOBITHIA B OIIBITaX C paBHOBO3MOXHBIMA | HaxXoauTh BepOATHOCTH COOBITHIA B OITBITaX
AIIEMEHTAPHBIMU COOBITUSIMU. C pPaBHOBO3MOKHBIMU UCXOJIaMHU.
[TpakTuueckas padboTa MopeaupoBaTh OIBITHI C
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU
UCXOJaMH B XOJI€ MPAKTHUECKON pabOThI
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Omneparuu HaJ, COOBITHSAMH,
CJIO’)KEHHE BEPOATHOCTEH

Onepanuu HaJl COOBITUSIMU: TIEpeceYeHHe,
00BbEIMHECHHIE COOBITHH,
MIPOTHUBOIIOJIOKHBIE COOBITHS. [lnarpaMmer
Ditnepa. @opMyra CIIOKEHHUS
BEPOSITHOCTEN

Hcnoab3oBarh auarpammel Diiiepa u
CJIOBECHOE ONMCaHNE COOBITHH TS
bopMyTUPOBKU U U300paAKEHUS
00BbEIMHEHUS U TIEPECEUCHUS] COOBITUH.
PemiaTh 3aa4H ¢ UCIOJIB30BAHUEM
(bOpMYIIBI CIIOKEHUS BEPOSATHOCTEH

Y clI0BHas BEpOSITHOCTD, JEPEBO
CJIy4aifHOTO OmbITa, (opMyIIa
[TOJIHOW BEPOSTHOCTHU

1 HE3aBHCUMOCTB COOBITHIA

VYcnoBHas BEpOSTHOCTh. Y MHOKEHUE
BepoATHOCTEH. [lepeBo ciryqailHOTro
skcniepumenTa. opMyna noaHon
BeposiTHOCTU. He3zaBucumMble cOOBITHS

Peniath 3a1a4n Ha HaxoXKIeHUE
BEPOSATHOCTEH COOBITHIA, B TOM YHCJIE
YCIOBHBIX C TIOMOIIBIO JIEPeBa CIIYIaiiHOTO
OIIBITA.

OnpeneasiTb HE3aBUCUMOCTH COOBITHH 110
dbopMyJie U 10 OpraHU3aIMK CITYIaiHOTO
OIIBITA

JneMeHThl KOMOMHATOPUKU

KoMOuHaTopHOE MpaBUiIo yMHOKEHUSI.
[lepecranoBku u paxropuan. Yucno
couetanuil. TpeyronsHuk [lackans.
®opmyna 6buHoma HrroToHa

HMcnoab30BaTh mpaBuiio YMHOKEHUS TS
NEPEUUCIICHHS COOBITUI B CIy4yailHOM
OTIBITE.

IHoab30BaTbcs Gpopmyioi u
TpeyronbHuKkoM [lackans muis onpenenenus
YHUClla COYETaHU!

Cepun nocie0BaTeIbHBIX
HUCIIBITAHU I

buHapHBIi cirydaliHbIi ONBIT (MCIIBITAHKE),
ycnex u Heynavya. HesaBucumele
ucneiTanus. Cepusi HE3aBUCUMBIX
UCTIBITAHUHN J0 MEPBOTO

Pa30uBaTh ClI0KHBIC SKCIIEPUMEHTHI Ha
ot/enbHbie ucnbitanus. OCBauBaTh

MOHATHS: UCTIBITAHUE, CEPUS HE3aBUCHMBIX
HCTIBITAHUM.
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ycnexa. Cepusi He3aBUCUMBIX UCIIBITAHUI
bepnymmm. [IpakTudeckas padoTa c
UCIOJIb30BAHUEM AJIEKTPOHHBIX TaOIHUIL

IIpuBoauTH IPpUMeEPHI cepuii
HE3aBHCHMBIX MCIIBITAHU.

PemiaTe 3a7a4m Ha MOKMCK BEpOSTHOCTEN
COOBITHI B CEpUU UCHBITAHUI A0 IEPBOTO
ycnexa U B CEpUSAX UCIBITAaHUM bepHyun.
H3y4yars B X01€ NPAKTHYECKOH
PadOTHI C UCTIOTB30BAaHUEM DIICKTPOHHBIX
TaOJIULl BEPOSITHOCTU COOBITHI B CEpUsAX
HE3aBHCHMBIX HCTIBITAHUN

Crnyualinbpie BETUYUHBI U
pacrpeaeseHus

Crnyualinas BEJIMYHHA.

Pacnpenenenue BeposATHOCTEN.
Huarpamma pacrnpeaenenus. Cymma u
MIPOU3BEICHUE CITyYalHbIX BEJIMYHH.
[Ipumepsl pacnipeneneHuii, B TOM YHCIIE
reoMeTpruIecKoe 1 OMHOMHUAIILHOE

OcBauBaTh NOHATHS: ClTydaiiHas
BEJIMYMHA, paclpesiesieHne, Tabmuma
pacupenenenus, imarpaMma
pacrpe/eneHusl.

IIpuBoauTh NpuMepsI
pacnpeneeHuii, B TOM YHCIIe
reOMETPUICCKOTO 1 OMHOMHAJILHOTO.
CpaBHHUBAaTB pacpe/eicHus CITy4ailHbIX
BCIIMYNH HaXOHHTb 3HA4YCHUA CYMMEI U
IMPOU3BCIACHU A CHy‘I&ﬁHbIX BCJIIMYHH.
CTpouTthb U pacno3HaBaTh
reoMeTpHYecKoe H OMHOMHAIBHOE
pacripeneneHue
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[ToBTOpEeHME, 0000IICHME,
cHUCTEMaTH3allHs 3HAHUT

OmnucarenbHas cratuctuka. CiydaiiHbIe
OTIBITHI K BEPOSITHOCTH CITYYaHHBIX
coOpIThi. Onepaliuy HaJl COOBITHSMH.
DneMeHThl KOMOMHATOPUKH, CEPUH
HE3aBUCUMBIX UCIBLITAHUN

IToBTOPSATH M3y4eHHOE U BHICTPAUBATH
CHUCTEMY 3HAHUU

OBIIEE KOJIMYECTBO
YACOB IIO [TPOI'PAMME
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11 KITACC

HanmenoBanue pasiena (Temsl) KomaecTso OcHOBHOE cOfepKaHne OCHOBHBIC BHJIBI JIEATEIHHOCTH 00 YJAFOIIIHXCS
Kypca 4acoB
MarteMaTuueckoe OKUTAHUE 4 [TpumMepsl IpUMEHEHHSI MATEMaTHYECKOTO

CIy4alHOU BEJIIMYUHBI

OKUJaHUS (CTpaxOBaHUE, JIOTEPES).
MatemaTiudeckoe 0XKHJIaHue CyMMBbI
CIIy4aiHBIX BEJIMYMH. MaTeMaTuyeckoe
OKHJJaHUE TEOMETPUUYECKOTO U
OMHOMHUAJILHOTO pacIpeneeHui

OcBauBaTh NOHATHE MATEMATHYECKOIO
OKHJaHUS.

IIpuBoauTh 1 00CYKAATH IPUMEPHI
PUMEHEHHSI MATEMATHYECKOTO OXKHIaHUSI.
BbI4ucIsITh MaTEMaTHYECKOE OKUIAHHUE.
Hcnonb30BaTh MoHATHE MATEMAaTHIECKOTO
OKUJIaHUS U €TO CBOMCTBA MPH PEIICHUH
3agad. HaxoamTs mo uzBectHBIM opmysiam
MaTEMaTHYECKOE 0XKHIaHUE CYyMMBbI
CIIyYalHBIX BEJIUYMH.

HaxoauThb 1o uzBectHbIM (hOpMyiam
MaTEeMaTHYCCKUE OXUIAHUS CITydaliHbIX
BEJIMYHH, UMEIONUX TE€OMETPUUIECKOE
OMHOMUAJILHOE pacipeieIeHHs
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Jucniepcus u craHapTHOE
OTKJIOHEHME CIIy4alHOHN
BEJINYMHBI

Jlucnepcus U CTaHAAPTHOE OTKIIOHEHHUE.
Jlucriepcuy reOMETpUYECKOro U
OMHOMMAJILHOTO paclpeaeaeHHUs.
[IpakTHueckas paboTta ¢ UCIOJIb30BaHUEM
3JIEKTPOHHBIX Ta0JINIL

OcBauBaTh NOHATHUS: TUCIIEPCHS,
CTaHJAPTHOE OTKIIOHEHUE CIy4alHON
BEJINYUHBI.

HaxoauTh aucrepcuio mo pacnpeaeacHHIo.

HaxoauThb 1o uzBectHbIM (hopMyiaMm
JHUCTIEPCUIO TEOMETPUIECKOTO U
OMHOMHAJILHOTO paclpeaCICHHsI, B TOM
YHCIIe B XOJI€ MPAKTHUECKON pabOTHI C
UCIIOJIb30BAHUEM 3JICKTPOHHBIX TAOJIHIT

3aKoH OOIBIINX YHCET

3akoH 6onbIMX yucesl. BeiOopouHslit
METO/]I MCCIICOBAHMM.

[IpakTrdeckas paboTa ¢ UCIIOIbL30BAHUEM
AJICKTPOHHBIX TAOTHIY

3HAKOMMTBCS C BBIOOPOYHBIM METOIOM
UCCJIEIOBAHUS COBOKYITHOCTH JIAHHBIX.
HM3yuaTth B X0/1€ MpakTHUECKON pabOTHI C
UCTOJIb30BAHUEM JIEKTPOHHBIX TaOJIHIL
IpUMEHEHHE BHIOOPOYHOTO METO/1A
UCCIIEI0BAaHUS

HenpepbiBHBIE CiTy4daiiHbIE
BEJIMYMHBI (pacipeiesieHus)

[IpuMepsl HENPEPBIBHBIX CIIyYalHbIX
BeIMYUH. OYHKIUS ITIOTHOCTH
pactipenenenus. PaBHomepHoe
pacnpenelieHue U €ro CBOMCTBa

OcBauBaTh NOHATHS: HENPEPHIBHAS
Clly4yalHas BEJIMYHMHA, HEIIPEPBIBHOE
pacnpeneneHue, QyHKIHS MIIOTHOCTH
BEPOSITHOCTH.

IIpuBOAMTH pUMEPHI HETPEPBIBHBIX
CIIy4alHBIX BEJIMYHH.
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HaxoauThb BeposATHOCTH COOBITHIA O
JTaHHOW (DYHKIIUU TIIOTHOCTH, B TOM YHCIIE
PaBHOMEPHOT'O paclpe/IeeHHUs

HopmanbsHoe pacnpenenenue

3amauu, IpUBOASIINE K HOPMATBLHOMY
pacnpenenento. OyHKIHS IIOTHOCTH U
CBOICTBa HOPMAJIBHOT'O PACTIPE/ICIICHHUS.
[IpakTudeckast paboTa ¢ UCIOJIB30BAHUEM
ANEKTPOHHBIX TaOIUIY

OcBaMBAaTh MOHATHS: HOPMATbHOEC
pacrpeiesieHHe.

BoigeasiTh mo onucaHuio cirydaitHbie
BEIIMYUHBI, paclipeeIEHHBIC 110
HOPMaJbHOMY 3aKOHY.

IIpuBoauTH IPUMeEPHI 3312y,
MPUBOASAIINX K HOPMAIBHOMY
pacnpenenenuto. Haxoautes yncinoBbie
XapaKTEPUCTUKH HOPMAIILHOTO
pacnpe/ieNeH sl 0 U3BECTHBIM (hOPMYIIaMm.
Pemarsp 3amaun, cBSI3aHHEBIE C
MPUMEHEHHUEM CBOICTB HOPMaJIbHOTO
pacnpenesieHui, B TOM YHCIIE C
UCIIOJIb30BAHUEM AJIEKTPOHHBIX TAOJIHUIL

[ToBTOpEeHME, 0000IICHHE U
CUCTEMaTH3alUs 3HAHUH

19

IIpencraBnenue JaHHBIX C TOMOILBIO
TaOJUI] U AUarpaMM, ONKcaTeNIbHAsS
CTaTHCTHUKA, OIBITHI C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITUSMU, BHIYUCIICHHE
BEPOSITHOCTEN COOBITHIA

I1OoBTOpATH N3y4YEHHOE U BBHICTPAUBATh
CHUCTEMY 3HAHUU
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C MpUMeHeHueM (HopMyn U rpapuuecKux
METO0/10B (KOOpAMHATHAS MpsiMasi, AEPEBO,
nuarpamma Jidniepa), cliydaiiHbie
BEJIMYMHBI U pacipeieseHus,
MaTeMaTH4ECKOE OKUIaHHUE CIyIalHOU
BEJTMYMHBI

OBIIEE KOJIMYECTBO
YACOB IIO [TPOI'PAMME
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