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IosicuuTenpHas 3amucKa

CraTyc 10KyMeHTa

O0pazoBarenpHas MporpaMMa o MaTeMaTHKe COCTaBJIeHa Ha OCHOBE (penepanpHOi [IprmepHoit mporpamMme! cpearero (TI0THOTo) 001ero oopa3oBaHus Ha 0a30BOM ypOBHE.

OOpazoBarenpHast MporpaMMa KOHKPETH3HPYET COACpKaHue MPeAMETHBIX TeM 00pa30BaTebHOIO CTaHAapTa U AaeT MPUMEPHOE paclpeaesieHHe yueOHBIX 4acoB MO pasze-
JaM Kypca.

OOpazoBarenbHast MPOrpaMMa BBITIONHAET IBE OCHOBHBIE (DyHKITHH:

Hughopmayuonno-memoouueckas GyHKIUS TIO3BOIISET BCEM YUYaCTHUKAM 00pa30BaTEIbLHOTO Mpoliecca MOMydnTh IPEACTaBICHHE O LENsIX, COACpKaHuU, oO1Iel cTpaTe-
UK 00YYCHUS!, BOCIIUTAHMS M Pa3BUTHUS YUALIUXCs CPEACTBAMH JAaHHOTO y4eOHOTrO TIpeiMeTa.

Opzanu3zayuonno-naanupyowiaa GyHKIUS PETyCMATPUBAET BBIACTICHIE ATAOB O0yUYeHHs, CTPYKTYPUPOBaHIE y4eOHOrO MaTepHualia, onpeesieHiue ero KOJIHYeCTBEeH-
HBIX U KAYECTBEHHBIX XapaKTEPUCTUK Ha KaXXJIOM U3 3TAlOB, B TOM YHCIIE JJIs COAEPKATEIBHOTO HATOITHEHUS POMEKYTOYHOM aTTECTAlUK yUaIIuXCsl.

OOpazoBarenbHasi IporpaMMa SIBJISIETCSl OPUEHTUPOM JUIsl COCTaBIeHUs pabounx mporpaMM. OHa ompesenseT HHBapUaHTHYO (00s3aTebHyI0) YacTh y4eOHOro Kypca, 3a
MpeielIaMi KOTOPOTO OCTaeTCs BO3MOKHOCTh aBTOPCKOTO BBIOOpA BAPHATUBHOM COCTABIAIOINIEH cojiepkaHus oOpa3oBanus. [Ipu sTom aBTOpHI pabodnx mporpaMM MOTYT TIpe-
JIO’KUTh COOCTBEHHBIH MOIXO] B YACTH CTPYKTYpPHUPOBAHUS Y4eOHOTO MaTepHaia, OpeaeleH s MOCIeI0BaTEIbHOCTH U3YIEeHHUS 3TOTO MaTeprala, a TaKkkKe myTeld (hopMUpOBaHUS
CHUCTEMBbI 3HaHI/II71, yMCHI/Iﬁ u CHOCO6OB ACATCIIBHOCTH, PA3BUTHUA U COLMATIM3alNU YyHaIlIUXCA.

CTpyKkTypa 10KyMeHTa

OOpazoBarenpHas MporpaMMa BKITIOYAET TPU pasJieNia: HOACHUMEAbHYI0 3ANUCKY; 0CHOBHOE COOepicanue C TIPAMEPHBIM pacIpeieliecHueM YIeOHBIX YacoB IO pa3iesiamMm
Kypca; mpebosanus K ypOBHIO IOJATOTOBKH BBIITYCKHHKOB.

OO0mas xapakTepuCcTHKA Y4eOHOr0 mpeaMeTa

[Ipu u3ydeHnn Kypca MaTeMaTUKHA Ha 0a30BOM YPOBHE MPOJIOIDKAIOTCS U MONYYAI0T Pa3BUTHE COJEpKATeIbHbIC TUHUN: «Anzedpar, « OynKkuuu», « Ypasnenus u Hepa-
eencmean, «l'eomempusny, «Inemenmsl KOMOUHAMOPUKU, MEOPUU 8EPOAMHOCIEIl, CMAMUCIMUKU U J102UKUY», BBOOUTCA InHUs «Hauana mamemamuueckozo ananuza». B
paMKax ykazaHHBIX COACPKATeNbHBIX JIMHUHA PEIIatoTCs CIeIyIONe 3a1aun:

CUCTEMAaTH3allns CBEJCHHI O YHCIIaX; N3yYeHHe HOBBIX BHUJIOB YHCJIOBBIX BHIPAKEHUH U ()OPMYJI; COBEPIIICHCTBOBAHHE MPAKTUIECKUX HABBIKOB M BHIUYUCIUTEINHHON KYIIb-
TYpBbI, pacIIMPEHNEe U COBEPIICHCTBOBAHNE AITeOpanuecKoro anmapara, CQOpPMUPOBAHHOTO B OCHOBHOM IIKOJIE, U €r0 MPUMEHEHHE K PEIICHUI0O MaTeMaTHIeCKUX 1 HEMaTeMaTH-
YeCKHX 33]1ay;

pacipeHne 1 CUCTeMaTH3aIusl OOIINX CBEJCHUHN O (YHKIHSIX, TOTMOJIHEHHE KJIacca 3y4aeMbIX (PYHKIUH, HILTFOCTPAIUS ITUPOTHI PUMEHEHHsI (DYHKIMN JUIsl OTIMCAHUS 1
W3YYEHUS PeabHBIX 3aBUCHUMOCTEH;

HU3YUCHUEC CBOIICTB MMPOCTPAaHCTBECHHBIX TEJI, (I)OpMI/IpOBaHI/Ie YMCHUA IPUMEHATH ITOJIYYCHHBLIC 3HAHUA IJId PCHICHUA IMPAKTUYCCKUX 3a4a4,

Pa3BUTHUE NPEJCTABIECHUN O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B OKPYXKAIOIEM MUPE, COBEPIICHCTBOBAHUE UHTEIIEKTYAJIBHBIX U PEYEBBIX YMEHUH ITyTEM
o0oramieHns MaTeMaTHIeCKOTo S3bIKa, PA3BUTHS JIOTHIECKOTO MBIIIUICHUS;

3HaKOMCTBO C OCHOBHBIMH HJIESIMU M METOJIaMU MaTEMaTHIECKOTO aHaJH3a.

Menan

W3zyueHne MaTeMaTHKH B cTapLIed IKoJIe Ha 6a30BOM YPOBHE HAIPABICHO Ha JOCTHKEHHE CIIETYIOLINX LIeTeH:

e (opMupoBaHUe MpeICTABIEHMIT O MATEMATHKE KaK YHHBEPCAIHHOM SI3bIKE HAyKH, CPEJICTBE MOJICIIMPOBAHHS SIBJIICHHUH U MPOIECCOB, 00 HIESIX M METOJaX MaTeMAaTHKH;

e pa3BUTHE JOTMYECKOTO MBIIIJICHHS, TPOCTPAHCTBEHHOTO BOOOPAXKEHHSI, aITOPUTMHUIECKON KyJIbTYphl, KPUTHYHOCTH MBILUIEHUS HA YPOBHE, HEOOXOIUMOM ISl OOY9IEeHHS B
BBICIIEH IIIKOJIE TI0 COOTBETCTBYIOLIEH CIIENMALHOCTH, B Oy Ty1iei npodeccHoHaIbHOM e TeIbHOCTH;

® OBJaJeHHE MATeMATHYECKHMH 3HAHUSIMH M YMEHHSIMH, HEOOXOTUMBIMU B TIOBCEHEBHOMN XKU3HU, JJISl U3YUYCHUS IIKOJBHBIX €CTECTBCHHOHAYYHBIX JUCIUIUINH Ha 0a30-
BOM YPOBHE, JUTS TIOJTy4eHUsI 00pa30BaHus B 00JIACTSIX, HE TPEOYIONIMX YIIyOJIeHHON MaTeMaTHYECKON TTOATOTOBKH;

e BOCHHTAHHE CPEACTBAMU MATEMATHKH KYJIbTYPhl TUYHOCTH: OTHOIICHHS K MAaTEeMaTHKE KaK 4acTH OOIIEUEIIOBEYECKON KYJIBTYpPhl: 3HAKOMCTBO C UCTOPUEH pa3BUTHUS MaTe-
MAaTHKH, 3BO.]'IIOHI/I€I7[ MAaTEMAaTHUYCCKUX Hlleﬁ, IIOHUMAaHHA 3HAYUMOCTHU MaTEMAaTHUKU J1JIA 06HICCTB€HHOFO mporpecca.

MecTo npeamerta yueGHOM
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VY4eOHBIM IIJIAHOM IIKOJIbI T 3a04HOH (GOpMBI 00yUeHHS )11 0053aTeIbHOI0 H3yUYEeHHS MAaTEMAaTHKK Ha 3Tare OCHOBHOI'O 00IIEro 00pa30BaHUs OTBOIUTCS 252 ya-
ca u3 pacuera 2 yaca B HefeJ0 B rpymnmax X-XI kiaccoB u 3 yaca B Heaemo B XII kacce.

ITpu sTOM mpeanonaraeTcsi MOCTPOSHHE Kypca B (hopMe MOCIe0BATEILHOCTH TEMATHIECKUX OJIOKOB C YepeIOBAHUEM MaTepHaa 1o anredpe, aHaiu3y, TUCKPETHOH Ma-
TEMaTHKe, TEOMETPHH.

O6pasoBarenpHas MporpaMma paccuutana Ha 252 y4eOHbIX yaca. [Ipu 3ToM B Hell IpelyCMOTPEH pe3epB CBOOOIHOrO y4eOHOro BpeMeH! B 00beme 21 yueOHoro vaca Juist
peanu3anuy aBTOPCKUX MOAX0/I0B, MCIOIb30BAHUS Pa3HOOOPA3HBIX (HOPM OpraHU3aIMU YIeOHOTO MPOoIecca, BHEAPCHUS COBPEMEHHBIX METO0B 00yUYEHHS U IeIarorndecKux
TEXHOJIOTH.

OO0uieyyeOHbIE YMEHH, HABBIKU U CIIOCOOBI 1€ATEIbLHOCTH

B xone ocBoeHHns conep)kaHMs MaTeMaTHIECKOI0 00pa30BaHUS ydYallHecs OBJIAAEBAIOT Pa3HOOOPA3HBIMH CIIOCOOAMH AEATEIBHOCTH, IIPHOOPETAIOT M COBEPUICHCTBYIOT
OIIBIT:

MOCTPOCHHUS M UCCIIEIOBAHUS MaTEMAaTHIECKUX MOJICIICH JJIsl ONMCAHUs 1 PELICHUs IPUKIIAJHBIX 3a]1a4, 3a/1a4 U3 CMEXHBIX JAUCIHILINH;

BBITIOJIHEHHS X CAMOCTOSITENTLHOTO COCTAaBIICHHS aJTOPUTMUYECKUX MPEINUCAHUI U HHCTPYKIMK HA MaTeMaTHYECKOM MaTepHale; BBIITOJHEHHS PacueTOB MPAKTUIECKOro
XapakTepa; UCIIOIb30BaHMI MAaTEMaTHIECKIX (DOPMYIT i CAMOCTOSATEIBHOTO COCTaBICHHUS (JOPMyIT Ha OCHOBE 0OOOIIEHNS YaCTHBIX CIIy4aeB M AKCIICPUMEHTA;

CaMOCTOSITEIBHOM PadOTHI C NCTOYHUKAMHU HH(POPMALIUK, 0000IEHHS U CUCTEMATH3aIMH TTOTyYeHHOW HHPOPMAaIUH, HHTETPUPOBAHUS €€ B TMYHBIN OIBIT;,

MPOBENEHUSI I0Ka3aTeIbHBIX PACCYKACHHUM, JOTMYECKOTO 000CHOBAaHUS BHIBOJIOB, PAa3IMUCHHUS TIOKA3aHHBIX M HEJJOKa3aHHBIX YTBEPKIECHHU, apr'yMEHTUPOBAHHBIX U AMO-
[IMOHAIBHO YOCIUTENBHBIX CYXKICHNUH;

CaMOCTOSITEIEHON M KOJJIGKTUBHOW JIESTENFHOCTH, BKIIOUCHHUSI CBOMX PE3YJIbTaTOB B PE3YNbTAaThl pabOTHI TPYIIIBI, COOTHECEHHE CBOETO MHEHHS C MHEHHEM IPYTHX
YYaCTHUKOB Y4E€OHOTO KOJUIEKTHBA H MHECHUEM aBTOPHTETHBIX HCTOUHHKOB.

Pe3yabTaThl 00yuenus

Pesynbrarel o0y4deHus mpeacTaBieHsl B TpeOOBaHHAX K YPOBHIO IOATOTOBKH U 3a/Ial0T CHCTEMY MTOTOBBIX PE3YJIBTATOB OO0YYEHHs, KOTOPBIX JOJDKHBI JIOCTHTaTh BCE
ydaluecsi, OKaHYMBaIOIINE OCHOBHYIO HIKONY, U JIOCTH)KEHHE KOTOPBIX SBISIETCS 00s3aTEIbHBIM yCIOBUEM MOJOKHUTENLHON aTTeCTallMy YYCHHKA 32 Kypc OCHOBHOM IIKOJBI.
D11 TpeOOBaHMS CTPYKTYPHUPOBAHBI II0 TPEM KOMIIOHEHTAM: «ZHAMb/NOHUMAMDbY, KYMEMDbY, KUCHOIb308AMb NPUOOPEMEHHbIE 3HAHUA U YMEHUSA 8 NPAKMUYECKOU 0eamenb-
HOCMU U NOGCeOHesHol yeushuy. [Ipu 5TOM MoCIIeIHIEe 1Be KOMIIOHEHTHI IIPE/ICTABICHBI OTIEIBHO 10 KXKIOMY U3 Pa3/ieNioB, COIEPKaHHA.

OuepyeHHbIE CTAaHAAPTOM PAMKH COACPIKaHMUs U TPeOOBaHUI OPUEHTUPOBAHBI HA Pa3BUTHE YUALIUXCS U HE JOJDKHBI IIPEIISTCTBOBATh JOCTUKEHUIO 00Jiee BEICOKUX YPOB-
Hell.

OCHOBHOE COJEPKAHUE
(252 4ac)

AJITEBPA
(37 uac)
Kopuu u crenenn. Kopens crenenn #>1 u ero cBoiictBa. CTeleHb ¢ pallHOHATBHBIM ITOKA3aTEJIEM U €€ CBOMCTBA. [lonamue o cmeneHu ¢ 0elicimgumenbHviM noKasame-
niem. CBOMCTBA CTENEHH C IEHCTBUTEIBHBIM [TOKA3aTEIEM.

Jlorapudm. Jlorapupm uncna. Ocnosnoe nozapugmuueckoe moxcoecmeso. Jlorapudm npousBeIeHHs, YACTHOTO, CTENICHHU; Nepexo0 K HOBOMY OCHO8aHUIO. JleCATHIHBIN 1
HaTypaJbHBIN JIOrapu(Mbl, YUCIIO €.

IpeoGpazoBanus npocTedIINX BHIPAKEHUH, BKIIOYAIOMINX apu(METHIECKHE ONIepalliy, a TAKKE OTepalliio BO3BEICHHS B CTEIICHb U OTICPAIIHIO JIOrapu(hMUPOBAHUSI.

OcHoBbl TpUroHoMerpun. CuHyc, KOCHHYC, TAHT€HC, KOTAaHI'€HC NTPOU3BOJIBHOIO yria. Pannannas mepa yrina. CuHyc, KOCUHYC, TAHT€HC M KOTaHIeHC uncia. OCHOBHBIE
TpUroHOMeTpHudeckue ToxaecTsa. ®opMyiiel npuBeaeHns. CuHyc, KOCHHYC U TAHT€HC CYMMBI M pa3HOCTH ABYX yrioB. CHHYC M KOCHHYC JBOMHOTO yriia. @opmyasl nOI0GUHHO-
2o yena. [lpeobpazosanust cymmvl mMpuecoOHOMempu4eckux QYHKyull 6 npouzeedenue u npou3eedenus @ cymmy. Boipascenue mpueonomempuyeckux ¢ynxyuil uepes mamneenc nouio-
sunHo20 apeymenma. IlpeobpazoBaHus MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKEHUI.
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Ilpocmetiwue mpueonomempuueckue ypasHerus u Hepagencmea. ApKcunyc, apKKOCUHYC, APKMAH2EHC YUCIA.

®YHKIUU
(27 vac)

Oynknnn. O6nacTh onpeaeneHus 1 MHOKecTBO 3HaueHu. [ paduk pynkuuu. [loctpoerne rpadmkoB (yHKIHIA, 3aJaHHBIX Pa3IMIHBIMU criocobaMu. CBo¥cTBa (hyHKITHI:
MOHOTOHHOCTb, YSTHOCTh 1 HEUETHOCTb, IIEPUOJUIHOCTh, OTPAHUYCHHOCTh. [I[pOMEXyTKH BO3pacTaHUus U YObIBAHUS, HAUOOJbIIICE U HAMMEHBIIICE 3HAYCHUS, TOUKH HKCTpeMyMa
(JlokanpHOTO MakcuMyMa 1 MuHUMYMa). ['padmueckas uarepnperanus. [IpuMepbl QyHKIIMOHATBHBIX 3aBUCUMOCTEH B PEaIbHBIX MPOIIECCaX U SBJICHUSX.

Ob6parHas pyukuusa. Obaacme onpedenenus u obracms 3HaveHul oopamuou ynkyuu. I'paduk odpaTHON QyHKINN.

Crenennast pyHKIINS C HATYpaIBHBIM ITOKa3aTesneM, e€ CBOCTBa U TpaduK.

Bepmuxanvuvie u copuzonmanvivie acumnmomsi epaguros. I paguxu OpooHo-uHeuHbIX QYHKYULL.

TpuroHomerpuueckue GyHKINH, UX CBOUCTBA U rpadUKu; MEPHOJINIHOCTL, OCHOBHOH MTEPUO/I.

[loxazarenbHas GyHKIHS (IKCIIOHEHTA), €€ CBOMCTBA U TpaduK.

Jlorapudmudeckast GyHKIusI, €€ CBOMCTBA U TpaduK.

[IpeobpazoBanus rpadhukoB: NapauIeTdbHbIH IEPEHOC, CHMMETPHSI OTHOCHTEIIEHO OCEH KOOPAMHAT U CUMMEMPUsT OIMHOCUMENbHO HAYANA KOOPOUHAM, CUMMEMPUs OMHO-
cumenvto npamoti Y = X , pacmadicenue u cocamue 6007b 0ceti KOOpOuHam.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A
(21 4vac)

Ionamue o npedene nocredosamensrnocmu. Cywecmeosanue npeoeia MOHOMOHHOU 02PAHUYEHHOU NOCAe008amenbHOCmy. J{nrHa OKpYKHOCTH M IUIOLIagb Kpyra Kak
npeensl nocieaoBarelbHocTel. beckoneuHo yObiBatomas reoMeTpuyeckas MpOrpecchs U ee CyMma.

Tonusmue o HenpepvleHOCMU DYHKYUU.

[onsiTie o nmpou3BoAHON GYHKINH, PU3NIECKUN U TEOMETPUUYECKUI CMBICI TPOM3BOJHON. YpaBHEHUE KacaTelbHOU K rpaduky ¢pyHkunu. [Ipon3BonHbIe CyMMBI, pa3Ho-
CTH, TIPOU3BEJICHNUSI, YaCTHOTO. [[pOM3BOIHBIE OCHOBHBIX 3JIeMEHTapHbIX (GyHKIMH. [IprMeHeHne TPOU3BOIHOM K UCCIIeIOBaHNIO (DYHKIIMH U IOCTPOCHUIO TpaduKoB. [Ipouss00-
Hble 0OpamHOU PYHKYUU U KOMNO3UYUY OAHHOU (DYHKYUU C TUHEUHO.

THonsmue 06 onpedenennom unmezpane Kax niowaou kpusoaunelinot mpaneyuu. Ileppoodpaznas. ®opmyna Herorona-Jleiibaunma.

[Ipumeps! ncnonp30BaHMS IPOU3BOJHON I HAX0XKICHUS HAUITYYIIEro PEIICHUs B IPUKIIQAHBIX, B TOM YHCIIE COMAIIBHO-DKOHOMHYECKHX, 3afadax. HaxoxneHnune ckopo-
CTH ISl TIpoliecca, 3aJaHHoro hopMmysoi uiu rpagukom. [IpuMepsl mpuMeHeHns: HHTerpaa B GU3uKe U reoMeTprud. Bropas nponsBoHast U ee GU3NIECKUI CMBICI.

YPABHEHUA U HEPABEHCTBA
(37 uac)

Pemenne pannoHambHBIX, MOKA3aTENbHBIX, IOTApHU(PMUUECKUX ypaBHEHUI 1 HEPABEHCTB. Pemenne nppainoHaibHBIX U TPUTOHOMETPHUYECKUX YPaBHEHUH.

OcCHOBHBIE IPHEMBI PELICHUS] CHCTEM YPaBHEHMH: MOACTAHOBKA, alreOpanyecKoe CIIOKEHHE, BBEICHHE HOBBIX IMEPEMEHHBIX. PaBHOCHIBHOCTD ypaBHEHUH, HEPABEHCTB,
cucreM. PerieHre NpocTelinmx CUCTEM YPABHEHUH C IByMsI HEU3BECTHBIMU. PelieHue cucTeM HEpaBeHCTB ¢ OAHON NIEPEMEHHOMN.

Hcnosnip30BaHue CBOWCTB M TpaMKOB (BYHKIMHA P PEIICHUU YPaBHEHHI M HEPAaBEHCTB. MeToa MHTepBaioB. M300pakeHne Ha KOOPAUHATHOW IIOCKOCTH MHOYKECTBA
pelIeHni ypaBHEHUI U HEPABEHCTB C ABYMS NIEPEMEHHBIMU U X CHCTEM.

[IpruMeHeHne MaTeMaTHn4ecKux METOJO0B Ul PEIICHHUS COJEPKATENbHBIX 3a1a4 U3 Pa3INYHbIX 00JacTell HaAyKH U NPaKkTHKH. MHTepnpeTauus pe3ynbraTa, yueT peaqbHbIX
OTpaHUYECHUH.

SJIEMEHTBI KOMBUHATOPUKHU, CTATUCTUKH
U TEOPUU BEPOSITHOCTEM
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(18 uac)

Tabnuunoe u rpaduyeckoe mpecTaBiIeHUe TaHHBIX. Hucnosvle xapakxmepucmuxu psaoos OaHHbIX.

[TooyepeaHbIil 1 OJJHOBPEMEHHBIN BHIOOP HECKOJIBKUX 3JICMEHTOB U3 KOHEYHOTO MHOXeCTBa. DOpMyJIbI YKciia IEPECTAHOBOK, COYCTaHU M, pa3MelieHuid. Penienre komou-
HaTOpHBIX 3anad. @opmyrna 6mHOMa HpioToHa. CBoiicTBa OMHOMHUANBHBIX K03 (uitnenToB. Tpeyronpauk [lackams.

DJeMeHTapHbIC U CIOXHbBIE COOBITHS. PaccMOTpeHUe cilydaeB ¥ BEPOSITHOCTh CYMMbBI HECOBMECTHBIX COOBITHH, BEPOSTHOCTD MPOTHUBOIIONIOKHOTO cOObITHS. [loHnsimue o
Hezasucumocmu coovimuil. Beposmnocmo u cmamucmuueckas uacmoma Hacmynienus coovimusi. Perienue NpakTHIECKUX 3a/1a4 ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB.

TEOMETPUSA
(91 ygac)

IIpsimbie 1 m10cKkocTH B pocTpancTBe. OCHOBHBIC TIOHATHSI CTEPEOMETPHH (TOUKA, MPAMAs, INIOCKOCTh, POCTPAHCTBO).

[epecexkaromuecs, napaieiabHble U CKPEIIUBAIOIIUECS MPsIMbIE. YTOJI MEXIy NPSIMbIMU B IpocTpaHcTBe. IlepnenaukyasipHocTh npsimMbixX. [lapaniensHOCTh U nepreHau-
KYJISIPHOCTb MPSIMO U MJIOCKOCTH, IPU3HAKK U CBOMCTBA. TeopeMa o Tpex mepneHauKysapax. [lepneHaukysap 1 HaKJIOHHAsA. YTOI MEXKIY NPSIMOU U IUNIOCKOCTBIO.

[TapamiensHOCTb IIOCKOCTEH, ePIeHIUKYIIPHOCTD INIOCKOCTEH, IPU3HAKH U CBOUCTBA. [{8yepaHHblil y2ol, TUHElHblll Y201 08Y2PAHHO20 Yeld.

PaccTosiHMS OT TOUKH JI0 INIOCKOCTH. PaccTosiHue OT mpsAMoii 10 miockocTH. PaccTosiHue Mexxay napajuielnbHbIMU IUIOCKOCTSIMU. Paccmositue mexcoy cKpeuwusarouumucs
NPAMBIMUL.

[TapamiensHoe IPOEKTUPOBAHUE. [1101adb 0pmo2oHanIbHOU NPOeKyuU MHO20y20nbHuKa. Y1300paxkeHre NPOCTPaHCTBEHHBIX (QUTYP.

MHuororpanauku. Bepumnsl, pepa, rpanu MHOTOrpaHHuKa. Paseepmka. Muozoepannuie yenvl. Beinykivie mnocoepannuxu. Teopema Diinepa.

[Ipu3ma, ee ocHOBaHwUsI, OOKOBBEIE pedpa, BbICOTa, OOKOBasi MOBEpXHOCTh. [Ipsimast u akiounas npuzma. llpaBunbrHas npusma. [lapamrenenmmnes. Ky6.

[Mupamuna, ee ocHoBaHue, OOKOBBIE pedpa, BEICOTA, OOKOBAs MOBEPXHOCTh. 1 peyroibpHas nupamuaa. llpasunsHas nupamuna. Yceuennaa nupamuoa.

CummMmerpuu B KyOe, B mapajuleNienIuIe e, 8 npusme u nupamuoe. Ilonamue o cummempuu 8 npocmpancmee (YeHmpanibHas, ocesas, 3epkanvhas). Ilpumepel cummempuii 6
OKpYydfcaiouiem mupe.

Ceuenust Ky0a, IPU3MBbI, TUPAMHIBL.

[pencrasienue o MpaBUIBHBIX MHOTOTPaHHHUKAX (TETPAdAP, KyO, OKTadIp, TOIEKadIP U HKOCASP).

Tena u noBepxHocTH BpameHus. Llunuuap u xonyc. Yceuennwiti konyc. OCHOBaHUE, BBICOTA, OOKOBas IIOBEPXHOCTh, 00pasytolas, pa3seprka. Ocegvie ceuenus u ceve-
HUSL NAPANIENbHbLE OCHOBAHUIO.

ap u chepa, ux cedeHus, KacamenvbHas NIOCKOCMb K cepe. O0beMbl Tesl U INIOMIAAH HX NOBepXHoOcTel. [lonamue 06 obveme mena. Omuowenue
00beM08 HOOOOHVIX mel.

dopmyiel 00beMa Ky0a, PSIMOYTOJIBHOTO MapajieNenunena, Ipu3Msl, THianHApa. PopMynbsl o0bemMa mupamMuisl 1 KoHyca. @opMyibl IUIOMAAN HOBEPXHOCTEH HIMITMHIPA
u Konyca. ®opmynsl 00beMa 1mapa 1 IoMmaan cepsl. KoopauHaTtsl 1 BeKTOpBI. [leKkapTOBEI KOOPAWHATHL B IpOCTpaHcTBe. DOpMyIia pacCTOSIHUS MEKAY ABYMsI
To4YKaMu. YpaBHeHUs chepsl u niockocmu. Popmyna paccmosmus om mouku 00 niocKOCmu.

BexTopsl. Moayns BekTopa. PaBeHcTBO BekTOpoB. ClI0KEHHE BEKTOPOB M YMHOKEHHE BEKTOpa Ha YMCIO. YOl MEeXIy BekTopamu. KoopanHatel BekTopa. CkanmsipHOe
npousBesieHue BeKTopoB. KommnHaeapHsie BekTophl. Pa3nokeHne BeKTopa 1o JByM HEKOJUIMHEapHBIM BekTopaMm. KomminaHapHsle BEKTOpHI. PaznoxkeHune no TpeM HEKOMIUIaHap-
HBIM BEKTOpaM.

Pe3epB cB000aHOr0 yueOHOr0 Bpemenu — 21 yacos.

TPEBOBAHUA K YPOBHIO
MHOATOTOBKH BbBIITYCKHHUKOB

B pezynomame u3yuenus mamemamuku Ha 6a3080M ypoeHe YUEHUK 00IHCEH
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3HATH/IIOHUMATD'

3HaUYCHHE MAaTEMaTHUYECKON HAyKU AJIA PEIICHUS 3a]a4, BOSHUKAIOUIUX B TEOPUU U MPAKTHUKE; IMIUPOTY U B TO K€ BPEMSI OTPAHUUCHHOCTh MPUMEHEHHUS MAaTEMaTUYCCKUX
METOJIOB K aHAJHN3y U UCCIIETOBAHUIO TIPOIIECCOB U SBIEHHUI B MPHUPOJIE M OOIIECTBE;

3Ha4YeHHE MPAKTHKH U BOIMPOCOB, BO3HUKAIOMINX B CAMOW MaTeMaTuke s (pOpMHUPOBaHUS M Pa3BUTHS MaTEMAaTHYECKOW HAYKH; UCTOPHIO PA3BHUTHS MOHSATHS YHCIA, CO-
31aHUSI MATEMATUYECKOTr0 aHAIN3a, BOBHUKHOBEHHUSI U PA3BUTHSI TEOMETPUU;

YHHUBEPCAIBHBIN XapaKTep 3aKOHOB JIOTUKA MAaTEMAaTUYECKUX PACCYKICHHIA, UX IPUMEHUMOCTh BO BCEX 00JIACTIX YEIIOBEUECKON NeATSILHOCTH;

BEPOSITHOCTHBIN XapaKTep pa3InyHBIX MIPOLIECCOB OKPYKAIOIIET0 MUPA;

AJITEBPA

yMeTh

BBITIOJTHATH apu(MeTHIeCKne NeHCTBHS, COYETasi YCTHBIE U NMHMCHMEHHBIC TIPHEMBI, TPUMEHEHNE BBHIUYMCIUTENIBHBIX YCTPOMCTB; HAXOJUTh 3HAYEHHS KOPHS HATypaIbHOU
CTETICHH, CTETICHH C PallMOHANBHBIM [TOKa3aTeneM, Jiorapupma, UCIOoNb3Ys P HEOOXOAMMOCTH BBIYHCIUTENLHBIE YCTPOMCTBA; TOIB30BaThCsl OLIGHKOW U MPUKUIKON MpU
MPaKTUYECKUX pacyerax;

MPOBOJUTH MO M3BECTHBIM (hOpMYJIaM M IMpaBuiIaM MpeoOpa3oBaHus OYKBEHHBIX BBIPOKCHHH, BKIIOUAIOMIMX CTENECHHU, PaJHKalbl, JOTapu(Mbl U TPUTOHOMETPUUECKHUE
byHKIHY;

BBIYHCIISATH 3HAUCHUS YUCITIOBBIX M OYKBEHHBIX BBIPAKEHHI, OCYILECTBIISST HEOOXOANMBIE MTOJCTAaHOBKH U ITPEe0Opa30BaHHS;

HCNOJIb30BATH HpHOﬁpeTeHHbIe SHAHUA U YMCHHUS B HpaKanecxoﬁ ACATCJIbHOCTH H HOBceIlHeBHOﬁ JKM3HM 1A

MPaKTUYECKUX PAcUeTOB MO GopMyJsiaM, BKIIOUask GOpMYJIIbI, COAEPKAIIUE CTETICHH, PaJUKalbl, JOTapUPMbBI U TPUTOHOMETpHYecKre (PyHKIMH, HCIIOIB3yS pH HE00X0-
JUMOCTH CIIPaBOYHBIE MaTEpHAIIbl ¥ IPOCTEHIIINE BEIYACIUTEIbHBIE YCTPOICTBA;

OYHKIUU U TPAOUKHN

yMeThb
OIIpEeNsATh 3HaYeHNe (PYHKIMHU 110 3HAYSHUIO apryMEHTa MIPH Pa3IMUHBIX ClIoco0ax 3a1aHust QyHKIINY;

CTPOUTH IPpadUKH U3YUYEHHBIX (QYHKIIUIA;

ONHUCHIBATH 110 TPAQUKY U 6 NPOCMEliuUX CLyYasx no (opmyne’ NOBeJeHNE U CBOHCTBA (QYHKIMI, HAXOMUTH 110 rpaduKy QYHKIMH HAMOOIBIINE U HANMEHBIIHE 3HAUCHNS;
pelaTh ypaBHEeHHs, IPOCTEHIIINE CUCTEMBI YPaBHEHUH, UCTIONB3YS CE0UCMEa (yHKYuil 1 UX TPAPHUKOB;

HCIIOJb30BATH HpHOﬁpETEHHbIe SHAHUA U YMECHMSA B HpaKTI/I'-IeCKOﬁ JesITeJbHOCTH U MOBCETHEBHOM KU3HHU IS

OIMCAHUS C MMOMOIIBIO QYHKIMHA Pa3IMYHBIX 3aBUCUMOCTEH, ITPEICTaBICHUS UX IPpadUUeCcKd, HHTEPIPETALIUHN TPAPHUKOB;

HAYAJA MATEMATHYECKOI'O AHAJIM3A

yMeThb

BBIYUCIISITH IPOU3BOJHBIE U 1EPE00OPA3HbIE DIEMEHTAPHBIX (DYHKIMH, NCHIONB3YS CIIPAaBOYHbIE MaTEpHAbI;

HCCIIEIOBAaTh B MPOCTEHIINX clydasx (YHKIMH HA MOHOTOHHOCTb, HAXOAWTH HaWOOJIbIINE M HAUMEHBIINE 3HaYeHUs1 QYHKUUH, CTPOUTH rpad)Ki MHOTOUJICHOB U NPO-
cmetiuux payuoHaibHblX yHKyull ¢ UCTIOIb30BaHUEM aIlllapaTa MaTeMaTHUECKOTO aHaIN3a;

BHIYUCTIATNG 8 NPOCMEUUUX CLYHASAX NIOWAOU C UCHOB308AHUEM NEPBO0OPAZHOLL,

1 [Tomumo YKa3aHHbIX B TaHHOM pas3Jeiie 3HaHHﬁ, B TpCGOBaHI/Iﬂ K YPOBHIO IOATOTOBKH BKJIFOUAIOTCS TAaKXE 3HaAHUS, H606XOJII/IMI>IG JUI1 OCBOCHHMA NEPEUNCIICHHBIX HUXKE ymel-mﬁ
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HCMO0/Ib30BAaTh MPHOOPETEeHHbIE 3HAHUS U YMEHHUSI B MPAKTHYECKOM JesITeJIbHOCTH U MOBCETHEBHOI JKU3HM JIJIS:
pEIICHUs PUKIAJHBIX 33124, B TOM YHCJIE COIMATbHO-3KOHOMHUYECKUX U (PU3NYCCKUX, Ha HAHMOOJBIINE U HAUMCHBINIAE 3HAUYCHUS, HA HAXOXKICHHE CKOPOCTH U YCKOpe-
HUSI;

YPABHEHUSA U HEPABEHCTBA

yMeTh
pelaTh palroHabHbIe, TOKa3aTeIbHbIe U JIoTapupMHICCKUE YPAaBHEHUSI U HEPABEHCTBA, Npocmeluiue uppayuoHaIbHble U mpueoHoMempuyeckKue ypagHeHus, ux cucme-
Mbl,

COCTaBJISTh YPABHEHUS U HEPABEHCMEA TIO YCIOBUIO 3aa4H;

WCTIONB30BATh JUTSI MPUOIIKEHHOTO PEelIeHNs] YPaBHEHUH 1 HEPaBEHCTB IpadynIecKuii METOI;

n300pakaTh HAa KOOPAUHATHOH MJIOCKOCTH MHOKECTBA PEIICHNH MPOCTEUIIINX YPAaBHEHUI U FIX CHCTEM;

HCNOJIb30BATH HpHOﬁpeTeHHbIe SHAHUA U YMCHHUS B HpaKTI/I‘{eCKOﬁ J1esITeJIbHOCTH U NMOBCEeIHEBHOM KU3HM JIJIS:
TMOCTPOCHUA U UCCIICAOBAHUSA HpOCTeﬁHIHX MaTeMaTHYCCKUX MO,Z[CJ'ICFI;

3JEMEHTbI KOMBUHATOPUKH, CTATUCTUKHA U TEOPUU BEPOSITHOCTEM

yMeThb
pemaTh npocTeine KOMOMHATOPHBIE 3a/1a4l METO0OM Iepedopa, a TaKXkKe ¢ UCIOIb30BAHNEM U3BECTHBIX (popMy;
BBIYUCIIATH B IPOCTEHIINX CIIy4asiX BEPOATHOCTH COOBITHI Ha OCHOBE MOJCYETA YHCIIa HCXO0B;

HCNOJIb30BATH npnoﬁpeTenﬂme SHAHUA U YMCHHUS B HpaKTI/I‘{eCKOﬁ ACATCJIbHOCTH H HOBceIlHeBHOﬁ KM3HH JJIA:
aHaJIM3a p€ajIbHbIX YUCIIOBLIX TAHHBIX, IPECACTABJIICHHBIX B BU/IC JUAI'PDAMM, l"panI/IKOB;
aHaJm3a I/IH(I)OpMaLII/II/I CTaTUCTUYCCKOI'O XapaKTepa,

I'EOMETPUSA

yMeThb

pacro3HaBaTh Ha YepPTEXkax U MOJAEISIX POCTPAaHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEPHBIE 00BEKTHI C MX OMHCAHUSIMU, H300paKEHUSIMHU;

OIUCHIBATh B3aUMHOE PACIIOJIOKEHUE MIPSAMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE, APSYMEHMUPOBAMb CEOU CYAHCOEHUsS. 00 IMOM PACHONOINCEHUU;
AHaJM3UPOBATH B MPOCTEHIIINX CITyYasiX B3aUMHOE PACIIONOKEeHNE 00BEKTOB B TIPOCTPAHCTBE;

n300pakaTb OCHOBHBIE MHOTOI'PaHHUKHU M KPYTJIbIE TeJla; BRIIOIHATH YEPTEXKH 110 YCIOBUAM 3a7a4;

cmpoums npocmenuiue cevenus Kyoa, npusmvl, NUPamMuobl;

pemaTh IIaHUMETPUIECKHE U TIPOCTEUIIINE CTEPEOMETPHUECKHE 3aa9l Ha HAX0XKIEHHEe TeOMETPUYECKUX BEITMYWH ([JIMH, YTJIOB, IJIOMIaiel, 00bEMOB);
WCTIOJIB30BaTh MPH PEIICHUH CTEPEOMETPHUECKIX 3a/1a4 TUIaHUMEeTpuYeckre PakThl U METOJIBL;

MIPOBOJUTH JOKA3aTEIbHbIE PACCYKIEHUS B XOJ€ PELICHUS 3a/aY;

HCII0JIb30BATh NPHOOpeTEeHHbIe 3HAHUS U YMEHMS B NPAKTHYECKOM 1esiITeIbHOCTH U NMOBCeTHEBHOM KM3HM JUIS:

HCCIIeI0BaHus (MOJICIIMPOBAHNS) HECIIOKHBIX IPAKTUUECKUX CUTYalluii HA OCHOBE M3Y4EHHBIX ()OPMYII U CBOICTB QUTyp;

BBIYUCIICHUA 00BEMOB M IJIOIIAeH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJl MIPH PEIICHUH MPAKTHYECKHUX 3a7ad, UCIOJIb3Ys P HEOOXOIUMOCTH CIPAaBOYHUKU U BBIYHC-
JINTENbHBIE YCTPOICTBA.
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