NMPUMEPHAA MPOMPAMMA CPEOHEIO (MOJIHOIMO) OBLLEIO O6PA30BAHUA
MO MATEMATUKE

BA30BbIA YPOBEHb

MHNOACHUTEJIBHASA 3ATINCKA

CraTtyc 10KyMeHTa

[MpumepHast mporpamMMa MO MaTeMaTHKE COCTaBJIEHA Ha OCHOBE
(enepamTbHOTO KOMITIOHEHTa TOCYJapCTBEHHOTO CTaHAApTa CpPEIHEro
(momHOTO) 00IIEro oOpa3oBaHus Ha 6a30BOM ypOBHE.

[MpumepHast mporpaMMa KOHKPETH3HPYET COJIepKaHUE MpeMeT-
HBIX TeM 00pa30BaTeNbHOIO CTaHIApTa M JaeT NMPUMEPHOE paclpesele-
HHE Y4eOHBIX 9acoB TI0 pa3jenaM Kypca.

[TpumepHast mporpaMMa BBITIONHSIET IBE OCHOBHBIE (DYHKIIUU:

Hnpopmayuonno-memoouveckas GyHKIMS TO3BOJIET BCEM
ydacTHHKaM 00pa30BaTeIbHOTO IPOIECCa IMOMYYUTh MPEICTABICHHE O
HEJIX, COIePKAHUM, OOIIeH cTpaTeru 00y4YeHus], BOCIIMTAHUS U Pa3BU-
THS YyYaIIUXCsl CPEICTBAMU JIAHHOTO YYeOHOT0 IPEIMETa.

Opzanuzayuonno-naanupyrowian QGyHKIHS —TIPEeIyCMaTPUBACT
BBIZICJICHUE 3TAalloB O0YYEHHs, CTPYKTypHpOBaHUE ydeOHOTO Marepuana,
OIpPEACIICHUE €TI0 KOJIMYCCTBCHHBIX U KaYCCTBCHHBLIX XAPAKTCPUCTHUK Ha
KaXaAOM H3 3TAllOB, B TOM YHCJIC I COACPIKATCIHBHOI'O0 HAIIOJHCHUA
HPOMEKYTOYHOW aTTECTALNH YHaIIUXCS.

[MpumepHas mporpaMma SIBISIETCS OPUEHTHPOM ISl COCTABJICHUS
aBTOPCKUX YYE€OHBIX MPOrpaMM U yueOHUKOB. OHa onpenessieT WHBapH-
aHTHYIO (00s3aTeNbHYI0) YacTh Y4eOHOT0 Kypca, 3a peiellaMi KOTOPOTo
0CTaeTcss BO3MOXKHOCTh aBTOPCKOTO BHIOOpa BapHaTHBHOM COCTaBIISIO-
uiet cogepkanus oopasoBanus. [Ipu 3TOM aBTOPHI y4eOHBIX TPOTPAMM H
Y4eOHUKOB MOTYT MPEJIONKHUTh COOCTBEHHBIH MMOJIXO/ B YaCTH CTPYKTY-
pHUpOBaHUS Y4eOHOTrO MaTepuasia, ONpPEAETICHHs MOCIeI0BATEILHOCTH
W3y4YeHHs] 3TOT0 MaTepualia, a Takke myTed (pOopMUPOBAHUS CHUCTEMBI
3HAHWUM, YMEHUN U CTIOCOO0B JEATEIHLHOCTH, PA3BUTHUS U COIHATA3AIINH
ydanmxcs. TeM caMbpIM IpUMepHasi porpaMma COAEHCTBYET COXpaHe-
HHUIO €JIMHOTO 00pa3oBaTEeIbHOIO MPOCTPAHCTBA, HE CKOBBIBAs TBOpYE-
CKOW MHHUIMATHUBBI YYHUTENICH M aBTOPOB YUYEOHHWKOB W TPEIOCTABIISET
MIMPOKHE BO3MOKHOCTH JUISI peaM3allii Pa3IHMYHbIX IOAXOM0B K TO-
CTPOEHHUIO Y4eOHOr0 Kypca.



CTpyKTypa 10KyMeHTa

[Ipumepnas nporpamma BKIIOUYACT TPU pa3feia: HOACHUMETbHYIO
3AnUCKY, OCHOBHOE coOepicanue C TIPUMEPHBIM pacTpeiesiecHneM y4aeo-
HBIX 9acOB IO pa3JielaM Kypca; mpehosanusa K YpOBHIO TIOATOTOBKH BBI-
MTyCKHUKOB.

O0umas xapakTepucTuKa y4e0HOro npeamera

[Tpu u3ydeHun Kypca mMareMaTHKH Ha 0a30BOM YPOBHE IMpPOIOJ-
JKAIOTCSl M TIONMYYaloT pa3BUTHE COJiepXKaTelbHble JUHUU. «Anzedpar,
«@ynxkyuuy, «Ypaenuenun u nepagencmearn, «l eomempusny, «dnemen-
mbl KOMOUHAMOPUKU, MEOPUN BEPOAMHOCHIEN, CHAMUCIMUKU U 102U~
ku», BBOgUTCA nuHus «Hauana mamemamuueckozo ananuza». B pam-
Kax yKa3aHHbIX COAEPKATEIbHbIX JIMHUNA PEIIAIOTCS CIEAYIOLINE 3a1a4m:

CHCTEMaTH3alUsl CBEACHUM O YHWClIaX; M3YYCHHUE HOBBIX BHIOB
YHCJIOBBIX BBIPKECHUH M (POPMYJ; COBEPLICHCTBOBAHHE MPAKTUYESCKUX
HaBBIKOB M BBIYUCIUTEIBHON KYJIBTYPbI, PACIIMPEHHE U COBEPIICHCTBO-
BaHME alNreOpanyecKoro ammnapara, chOpMUPOBAHHOTO B OCHOBHOM ILIKO-
Jie, ¥ ero NMPUMEHEHHE K PElIeHUI0 MaTeMaTHYeCKUX M HeMaTeMaThde-
CKHUX 3a7ay;

pacuIMpeHre W CUCTeMaTH3alusl OOIIMX CBEACHHUH O (YHKIMIX,
TIOTIOJTHEHUE KJIAcca M3ydaeMbIX (YHKUWH, WILTIOCTpAlMs HIMPOTHI TPH-
MEHEHUS] QYHKIMH JJIs1 OMUCAHUSI U M3YYEHUSI pealibHBIX 3aBUCHMOCTEI;

U3y4YeHHE CBOICTB NPOCTPAHCTBEHHBIX Tel, (HOpMHUpPOBAHUE yMe-
HUSI IPUMEHSTD NOJTy4YEHHbIC 3HAHUS JUIA PELICHUS MPAKTUIECKUX 3a1ay;

pa3BUTHE MPEICTABICHUI O BEPOSTHOCTHO-CTATUCTHYECKUX 3aKO-
HOMEPHOCTSIX B OKPY’KalOIIeM MHUpE, COBEPIICHCTBOBAHUE WHTEIIEKTY-
QIBHBIX U PEYEBBIX YMEHHH IIyTeM OOOTallleHHs MaTeMaTh4ecKoro s3bl-
Ka, Pa3BUTHS JJOTHYECKOTO MBIIIJICHHS;

3HaKOMCTBO C OCHOBHBIMHU HJIEIMH U METOJaM{ MaTeMaTHYECKOTOo
aHamn3a.

Hean
N3ydenne martemaTuku B cTapiiedl MIKoje Ha 0a30BOM ypOBHE
HAIPaBIIEHO Ha JIOCTIKEHHE CIEIYIONUX IEeNeH:
e ¢GopMupoBaHue MpeACTABJEHUH O MaTeMaTUKE KaK YHUBEPCAThb-
HOM $I3bIKE€ HaYKH, CPEJICTBE MOJCIINPOBAHUS SIBIIEHUI U ITPOLIECCOB,
06 nACAX U MCTOAaX MaTEMaTHUKH,



e pa3BUTHE JIOTHYECKOTO MBIIIICHHS, MPOCTPAHCTBEHHOTO BOOOpa-
JKEHUSI, aTOPUTMHUYECKON KyIbTypbl, KPUTHYHOCTH MBIIIUICHUS Ha
YpOBHE, HEOOXOAMMOM JIJIsi OOYYEHUS B BBICIIEH IIKOJIE IO COOTBET-
CTBYIOIIIEH CHEIMAIBLHOCTH, B Oyayiied mpodeCcCUOHANbHON aesi-
TETHHOCTH;

® OBJIA/IecHHE MATEeMATHYEeCKUMHU 3HAHUSMHM M YMEHMAMMH, HE00XO-
TUMBIMH B TIOBCEIHEBHOM JKW3HU, IUISl M3YYCHHS MIKOJIHHBIX €cTe-
CTBCHHOHAYYHBIX AWCIMUIIINH Ha 6330BOM YPOBHE, NI MOJYUYCHUS
o0pa3oBaHHs B O0JIACTSAX, HE TPEOYIOUINX YrIyOIEHHOW MaTeMaTH-
YeCKOH MOATOTOBKH;

e BOCNHTAHME CPEJCTBAMHM MAaTEMAaTHKH KYJIbTYpbl JUYHOCTU: OTHO-
HICHUS K MaTeMaTUKE KaK 4YacTh OOIIEYeTIOBEYEeCKOW KYIBTYPHI:
3HAKOMCTBO C HMCTOPUEN PA3BUTUS MATEMATHKH, IBOJIIOLIMEN MaTe-
MaTHYECKHUX WICH, MOHMMaHUs 3HAYMMOCTH MaTeMAaTHUKH IS O0IIIe-
CTBEHHOTI'O IIporpecca.

MecTo npeamera B 0a3MCHOM Y4eOHOM ILIaHe

CornacHo denepanpHOMy 6a3ucCHOMY ydeOHOMY IUIaHy JAJsi 0Opa-
30BaTeNIbHBIX yupexacHuii Poccuiickoit denepanuu ajisi 0053aTeNbHOIO
M3y4YeHHSI MaTeMaTUK{ Ha 3Tale OCHOBHOTO 00IIero oopa3oBaHusl OTBO-
nutcs He MeHee 280 udacoB w3 pacuera 4 uyaca B Henmemwo. [Ipu stom
npeAroaraeTcs MocTpoeHre Kypea B popMe mocie1oBaTenbHOCTH TeMa-
THUYECKUX OJIOKOB C uepeZoBaHMEM Marepuana Mo airedpe, aHanu3y,
JUCKPETHOM MaTeMaTHKe, TEOMETPUH.

[MpumepHas mporpammMa paccuntada Ha 280 y4eOHbIX yacoB. [Ipu
9TOM B HEW TPEJyCMOTPEH pe3epB CBOOOJHOTO y4eOHOTO BPEMEHH B
o0beme 30 y4eOHBIX YacoB Ui peaiu3aliid aBTOPCKUX IOAXOJOB, HC-
MOJIb30BaHUs Pa3sHOOOPa3HBIX (GOpM OpraHu3auuy y4eOHOTO Ipolecca,
BHEJIPCHHUSI COBPEMEHHBIX METOJIOB OOYYEHHUS U TMEeJarorHiaecKux TeXHO-
JIOTHUH.

OO01eyyeOHbIe YMeHMS, HABBIKU U CIIOCOOBI eI TeJIbHOCTH

B xome ocBoeHus coaep)kaHWsS MaTEMaTHYECKOTO 0Opa3oBaHUS
ydamiyecss OBJaIeBalOT Pa3HOOOPA3HBIMH CIIOCOOAMH JIESATEIBHOCTH,
MPHOOPETAIOT U COBEPIICHCTBYIOT OTIBIT:

MOCTPOEHUS M UCCIEAOBAHMUS MaTEMAaTHUECKUX MOJIEICH ISl OTIH-
CaHUS W pelieHMs MPUKIATHBIX 3a/1a4, 33]1a4 U3 CMEKHBIX AVCIUTUINH;

BBIMIOJIHEHUS U CAMOCTOSITEIIEHOTO COCTABIICHHUSI alITOPUTMUUECKUX
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MPEMTUCAaHNNA ¥ MHCTPYKIIMKA Ha MaTeMaTHIeCKOM MaTepHuale; BBIITOIHE-
HUSl PacueTOB MPAKTHUYECKOTO XapaKTepa; MCIOJIb30BaHUS MaTeMaTHue-
ckux (OpMYyT M CaMOCTOSTEIBHOTO COCTaBICHHS (DOPMYJI Ha OCHOBE
00001IIeHHST YaCTHBIX CIIyYaeB U SKCIIEPUMEHTA;

CaMOCTOSITEITEHOM pabOThI ¢ HCTOYHUKAMH WH(GOpMaH, 00001Ie-
HUS M CHCTEMATH3aIl|H MOJyYeHHON NH(POPMAIIHK, UHTETPUPOBAHUS €€ B
JIMIHBIA OITBIT;

MIPOBEJICHHS OKA3aTENbHBIX PACCYXACHUH, TIOTHIECKOTO 000CHO-
BaHMs BBIBOJIOB, pa3J’II/I‘IeHI/Iﬂ JOKa3aHHbIX W HEAOKa3aHHBIX YTBep)KIle-
HUH, apryMEHTUPOBAHHBIX M SMOILIMOHAILHO YOSIUTEIBHBIX CYKICHHIA,

CaMOCTOSATENIbHOM W KOJUICKTHBHOH JIEeSITCIHHOCTH, BKJIIOUCHUS
CBOMX PE3YJIbTATOB B PE3yNbTaThl pabOThI TPYIIBI, COOTHECEHUE CBOETO
MHCHHUA C MHCHUECM )Z[pyrI/IX y‘-IaCTHI/IKOB yqe6H0r0 KOJIJICKTHBA U MHCHH-
€M aBTOPHUTETHBIX HCTOYHUKOB.

PesyabTaThl 00yueHus

Pesynpratel 00y4eHus npexnctasieHsl B TpeOoBaHUAX K YPOBHIO
MOATOTOBKY U 3aJal0T CHCTEMY HUTOTOBBIX PE3YJIBTAaTOB OOy4YeHHs, KO-
TOPBIX OOJOKHBI JOCTHUIaTh BCC ydalIUCCsA, OKAHYMBAIOIINEC OCHOBHYIO
IIKOJIYy, U DOCTHXXCHHUEC KOTOPLIX ABJISACTCA 00s13aTEIbHBIM YCJIOBHEM II0-
JIO’)KUTETBHOM aTTeCTAllMK YYEHUKA 33 KypC OCHOBHOW LIKOJBI. DTH Tpe-
0OBaHMSI CTPYKTypHPOBAaHBI IO TPEM KOMIIOHEHTAaM: «3HAmb/NOHU-
MAMBY», YMEMb, KUCNOIb306AMb NPUOOPEMEHHbIE 3HAHUA U YMEHUSA
6 NPAKMU4ecKoli 0eamenabHOCmU U NOBCeOHesHoN cushuy. Ilpu sTom
MOCJIETHUE JIBE€ KOMIIOHEHTHI NPEACTABICHB! OTAEIBHO IO KaXIOMY M3
paszenos, CoepKaHuU.

OuepueHHbIE CTAaHAAPTOM PaMKHU COAEPXKaHM U TpeOOBaHUI OpH-
EHTHPOBaHbI HAa PA3BUTHE yUYALUXCS M HE JOJDKHBI IIPETIATCTBOBATh J0-
CTI)KEHUIO O0JIee BBICOKHUX YPOBHEH.

OCHOBHOE COJIEPXAHHUE
(280 4ac)

AJITEBPA
(40 gac)
Kopuu n crenenn. Kopens crenenu N>1 u ero coiictsa. Cre-
MIEHb C PaIlMOHATFHBIM ITOKA3aTEIEM U €€ CBOMCTBA. [lonamue o cmenenu
¢ OelicmeumenvhbiM nokazamenem. CBONCTBA CTENEHU C JEHCTBUTEIb-
HBIM II0KAQ3aTCIICM.
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Jlorapudm. Jlorapudm umcna. OcHosHoe aozapu@muyeckoe
mooicoecmeo. Jlorapudm mpousBeeHUs, YaCTHOTO, CTEIICHU; Nepexo0 K
HOBOMY OCHOBaHUIO. JIeCATHYHBIN U HATYypPaTbHBIN JTOrapU(PMBI, YHCIIO €.

IIpeoOpa3oBanuss NpoCTeHIINX BbIPAKeHUil, BKIIOYAIOIINX
apudmMeTHIecKre onepaIin, a TAak)Ke OTIePAIIHIo BO3BEICHUS B CTETICHb U
OTIepaIUIO JIOTapU(PMHUPOBAHHUS.

OcHoBbl TpuroHomerpuu. CuHyc, KOCUHYC, TaHI€HC, KOTAaHI'€HC
NPOM3BOJIBHOrO yria. Panuannas mepa yrina. CuHycC, KOCUHYC, TAHT'€HC
KoTaHreHc yucia. OCHOBHBIE TPUTOHOMETPHUYECKUE TOXiecTBa. Popmy-
nel puBeaeHus. CHHYyC, KOCUHYC M TaHT€HC CYMMBI M Pa3HOCTH ABYX
yrioB. CHHYC U KOCHHYC JBOHHOro yria. @opmynvl NOA0GUHHO20 Y2aa.
IIpeobpazosanus cymmel mpucoHOMempuIecKux (GYHKyui 6 npousgeoe-
HUe U npousgedeHus: 8 Cymmy. Buipadsicenue mpueconomempuieckux gymx-
yul uepe3 maweenc nor08uHHo20 apeymenma. IlpeoOpazoBaHus Ipo-
CTEHIINX TPUTOHOMETPUYECKUX BBIPAKECHUI.

IIpocmeiiuiue mpuzoHomempuyeckue ypasHeHUus U HepaeeHCmed.
ApKcunyc, apkkocuHyc, apKmaneenc Yuca.

®YHKIUN
(30 gac)

Oyrkmun. OOIacTh OINpeNeNeHns U MHOXKECTBO 3HadeHwi. [ 'pa-
¢ux pynkiun. [loctpoenue rpadukoB GyHKINH, 3aJaHHBIX Pa3THYHBIMH
criocobamu. CpolicTBa (PYHKIHH: MOHOTOHHOCTh, Y€THOCTh M HEYET-
HOCTb, MEPUOANYHOCTD, OTPAaHMYECHHOCTh. [IpOoMeXyTKHM BO3pacTaHHs H
yObIBaHMs, HanOOJbIIee ¥ HAaMMEHbIIee 3HAYCHUS, TOYKH IKCTpeMyMa
(JlokampHOTO MakcUMyMa M MUHHMYMa). ['padudeckass HHTepHpeTanys.
[Mpumepsl GYHKIIMOHABHBIX 3aBUCHUMOCTEH B peabHBIX IMpoIleccax H
SIBIICHHSX.

Oo6patHas ¢yukuus. Obnacms onpedenenus u 061acms 3HAUEHULL
obpammnot ¢ynxyuu. I'padux o0paTHON (YHKIUH.

CreneHHas QyHKIMS C HATYPAIBHBIM ITOKa3aTeseM, e€ CBOWCTBA U
rpaduxk.

Bepmukanvuvie u eopuzonmanvhvle acumnmomul epaguros. I pa-
Guxu OpoOHO-TUHENIHBIX PYHKYUIL.

Tpuronomerpudeckue GyHKINH, UX CBOWCTBA M TPadUKH; EPHO-
JINYHOCTh, OCHOBHOM ME€PUO.

[NokazarenbHas QyHKIMS (IKCIIOHEHTA), €€ CBOMCTBA U IpaduK.

5



Jlorapudmuyeckas GpyHKIuUS, €€ CBOCTBA U rpaduK.

[IpeoOpazoBanus rpauKoOB: MapaUICbHBIA MEPEHOC, CHMMETPHSI
OTHOCUTENBHO OCel KOOPIWHAT U CUMMEMpUs OMHOCUMENbHO HAYANA
Koopounam, cummempus omnocumenvro npamou Y = X, pacmsaoicenue

u colcamue 800J1b 0cell KOOPOUHAM.

HAYAJIA MATEMATHYECKOI'O AHAJIU3A
(20 gac)

Honamue o npedene nociedosamenvrocmu. Cywecmeosanue npe-
0ena MOHOMOHHOU 02PpAHUYeHHOU nociedosamenvhocmu. JnHa oKpyx-
HOCTH U IUIOLIaJb Kpyra Kak IpeAeiibl I0CIeq0BaTeNbHOCTEN. beckoHeu-
HO yOBIBaIOIIasi TEOMETPUYECKAs IIPOrPECCUs U €€ CyMMa.

THonamue o nenpepwvignocmu QyHxyuL.

[TonsiTie 0 mpou3BoAHOW (YyHKIWHU, (PUBNUECKUH M TeOMeTpuye-
CKUU CMBICI MTPOU3BOJHON. YpaBHEHHE KacaTelbHOW K rpaduky (yHK-
muu. [IpousBogHbIe CyMMBI, pa3HOCTH, IPOU3BEACHHUS, YacTHOTO. [Ipous-
BOJIHBIE OCHOBHBIX 3JIEMEHTApHBIX (yHKUUH. [IprMeHeHre pOU3BOAHOM
K UCCJICJIOBAHUIO (DYHKIIMH U MOCTPOCHHIO TpaduKoB. /Ipouzeo0Hvle 00-
PAmHoOU QYHKYUY U KOMROUYUY OAHHOU YHKYUU C TUHEUHO.

Honamue 06 onpedenennom umnmezcpane Kax NIOWAOU KPUGOIU-
netinou mpaneyuu. IlepBoodpaszuas. ®opmyna Hetorona-JIetiOHua.

Ilpumepsl  HCIIONB30BAHUSI NPOM3BOAHON AN HAXOXKACHUS
HaWiIydllero peUeHus B MPUKIAIHBIX, B TOM YHCIE COLHAJIBHO-
9KOHOMHYECKHX, 3a7adax. HaxokaeHue ckopocTH JUis mpoliecca, 3aJaH-
Horo Qopmynoli wiam rpadukom. [Ipumepsl MpUMEHEHUS WHTErpaia B
¢dusuke u reomerpun. Bropas nmpousBoaHas U ee GPU3NUECKUI CMBICIL.

YPABHEHUNSI N HEPABEHCTBA
(40 gac)

Pemenune panvoHANBHBIX, ITOKa3aTEIbHBIX, JOTAPUPMUIECKHX
YpaBHEHMI U HEPABEHCTB. PelieHrne nppalmoHaibHbIX U TPUTOHOMETPH-
YECKUX YPaBHEHM.

OCHOBHBIE MPHUEMBI PELICHUSI CUCTEM YpPaBHEHWM: MOJACTAHOBKA,
anrebpanveckoe ClI0KeHHE, BBEJCHNUE HOBBIX MEPEeMEHHBIX. PaBHOCHIIB-
HOCTb YpaBHEHMI, HEpABEHCTB, CUCTEM. PellleHre MpoCTeUIINX CUCTEM

6



YPaBHEHUI ¢ JByMsI HEU3BECTHBIMU. PellleHne cucTeM HEpaBEHCTB C OJ-
HOU MIEPEMEHHOM.

Hcnonws3oBaHue CBOMCTB U rpadukoB (YHKIMA MPH PEHICHUH
ypaBHEHUI W HepaBeHCTB. MeTon nHTepBajoB. M300paxxeHne Ha KOOp-
JWHATHOHN IUIOCKOCTU MHOXECTBA PEIICHUNA YpaBHEHUN U HEPABEHCTB C
JIBYMSI IEPEMEHHBIMU U UX CUCTEM.

IIpuMeHeHrEe MAaTeMaTUYECKUX METOJOB ISl PELICHUsl COAEpXka-
TENBHBIX 33]1a4 W3 Pa3IMYHBIX 00JacTel HAyKHW W TpakTuku. VHTeprpe-
Talus pe3ysbTara, y4eT PeaIbHbIX OIPaHUYEHU.

SJIEMEHTbI KOMBUHATOPUKH, CTATUCTUKH
N TEOPUU BEPOSATHOCTEHU
(20 gac)

TabnuyHoe u rpaduyueckoe NpEeACTaBICHUE NaHHBIX. YHucioswvie
Xapaxmepucmuxu pso008 OaHHbIX.

ITooyepeaHbIi U OTHOBPEMEHHBIN BHIOOP HECKOJIBKHX DJICMEHTOB
W3 KOHEYHOr0 MHOKecTBa. DOpMyIbl 4Kcia NEPECTAHOBOK, COUYETAHUM,
pa3merniennii. Permenne komOnHaTOpHBIX 3ama4. Gopmyna 6uHOMa HEFO-
ToHa. CBOlCTBa OMHOMHAIBHBIX K03 ¢unmenToB. TpeyronsHuk [lacka-
T8l

OneMeHTapHble U CIOXHbIE coObITHA. PaccMoTpeHue ciydaeB U
BEPOSITHOCTh CyMMBI HECOBMECTHBIX COOBITHH, BEPOSITHOCTH MPOTHBOIIO-
JOXKHOTO CcOObITUA. [lonamue o Hesasucumocmu codvimuil. Beposm-
HOCMb U CMAMUCIMUYECKds 4acmoma nacmynienus coovimus. Perienue
MPAKTUYECKUX 33/1a4 C IPUMEHEHHEM BEPOATHOCTHBIX METO/OB.

I'EOMETPUs
(100 4ac)

I[IpsiMble U TIOCKOCTH B MpocTpaHcTBe, OCHOBHBIC MOHSTHS
CcTepeoMeTpHH (TOUKa, MpsAMasi, III0CKOCTh, TPOCTPAHCTRO).

[Mepecekaronuecs, napamieibHbIe W CKPEIIUBAIOIIUECS TPSMBIC.
Yroa Mexay npsMbeIMH B TIpocTpaHcTBe. [lepneHuKyIspHOCTh TPSIMBIX.
[NapamienbHOCTh U MEPIECHAMKY/IIPHOCTD MPSAMOM M TUIOCKOCTH, HPU3HA-
KM H cBoiicTBa. Teopema o Tpex mneprieHIuKyspax. [lepneHaukynsap u
HAKJIOHHAs. YTOJN MEXAY MPSIMOM U TUIOCKOCTBIO.

[MapannenbHOCTh MIOCKOCTEH, MEPIECHINKYISIPHOCTh TIOCKOCTEH,
MIPU3HAKN W CBOWCTBA. /[8YepaHMblUL V2O, JUHEUHbIU Y20l 08YCPAHHO20
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yena.
PaccTtosHust OT TOYKHU N0 IJIOCKOCTH. PaccTosiHue OT mpsmMoi 1o
mwiockocTu. PaccTosHue Mex Ty mapaiieIbHBIMU IIOCKOCTSIMU. Paccmo-
SAHUE MeNHCOY CKPeUBAIOUWUMUCS NPAMBIMU.
ITapamrensHOE MPOSKTUPOBAHKE. [110U4adb OpMOSOHANLHOU NPO-
exyuu MHO20y201bHUKA. VI300paxkeHue MPOCTPaHCTBEHHBIX QUTYD.

MHuororpananku. Bepmuasl, pedpa, rpaHl MHOTOTPaHHHKA. Pas-
sepmra. Muozozpannvie yenvi. Buinyknvie mnocoepannuku. Teopema ii-
nepa.

[lpusma, ee ocHOBaHUs, OOKOBBIE peOpa, BhICOTA, OOKOBas IIO-
BEpXHOCTb. [Ipsamast U naxronnas npusma. IpaBuibHas npusma. [lapan-
nenenunen. Kyo.

IMupamuna, ee ocHoBaHHMEe, OOKOBBIE peOpa, BbICOTA, OOKOBas IO-
BEpXHOCTbh. TpeyrosnpHas nupamuaa. [IpaBuibHas mupamuna. Yceuennas
nupamuoa.

Cummerpun B KyOe, B TapajuleieIUeNle, 8 npusme U nupamuoe.
Honsamue o cummempuu 8 npocmpancmee (YeHmpaibHas, 0cedas, 3ep-
kanvhas). [pumepvl cummempuii 8 OKpyscaiowem mupe.

Ceuenus Ky0a, IpU3MBbI, TUPAMUJIBL.

[IpencrarneHre 0 MPaBWIBLHBIX MHOTOIPAHHUKAX (TETpas’ip, KyoO,
OKTa’Ip, NOACKASP ¥ UKOCAIIP).

Tesa u noBepxHocTH Bpamenus. Llunuaap u koHyc. Yceuennwiil
konyc. OCHOBaHHWE, BBICOTA, OOKOBas MOBEPXHOCTh, 00Opasyrolias, pas-
BepTKa. Ocesble ceueHust U ceueHus napaieibHble OCHOBAHUIO.

[Tap u chepa, UX ceUeHUs, KacamenbHasl NIOCKOCMb K chepe.

O0beMBbI TeJI U MJIONIATH UX MOBEPXHOCTE. [lonsmue 06 0Ove-
me mena. Omuouienue 06vemos noOOOHbIX Mel.

®dopmynel  00beMa Ky0a, MPSIMOYTOJBHOTO TapaylieenumeNna,
npu3Mbl, HuIuHApa. PopMysel 00beMa HpaMuIbl 1 KoHyca. DopmyIibl
TUIOIIAIA MOBEPXHOCTEH HIJIUHAPa U KoHyca. DopmyJisl o0beMa Iapa u
TUTOMIAIN CQEpHI.

Koopaunatsl 1 BekTOpbl. [leKapTOBBI KOOPAWHATHL B IPOCTPaH-
ctBe. DopMyna paccTOSHUS MEXIy JBYMsSI TOUKaMHU. Y paBHEHUS chephl
u nrockocmu. @opmyna paccmosuus 0m mouku 00 NIOCKOCU.

BexTopsl. Monyns BekTopa. PaBeHcTBO BekTOpoB. CloXKEHNE BEK-
TOPOB U YMHOXKEHUE BEKTOPA HA YUCIIO. YTOoJl Mex1y BekTopamu. Koop-
nuHaThl BekTopa. CKalspHOe IMpon3BeleHHe BekTopoB. KommuHeapHbie
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BEKTOpHI. PaznokeHune BeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpPaM.
Kommnanapusie BekTOphl. Pa3ioxkeHue mo TpeM HEKOMIUIAHAPHBIM BEK-
TOpam.

Pe3epB cBoOoaHOTO yuedoHoro Bpemenu — 30 4acos.

TPEBOBAHUA K YPOBHIO
HHOAT'OTOBKH BBIITYCKHHUKOB

B pesynvmame usyuenus mamemamuxu HaA 0A3080M YpPOGHe
YUEHUK 00J1)CeH

3HATH/IIOHUMATH

L] 3HAYCHUC MaTCMaTI/I‘-ICCKOI\/'I HayKI/I JUISL pe]_HeHI/Iﬂ 3aJa4, BO3HHKAa-
IOIIUX B TEOPUU U IIPAKTHUKE; LIUPOTY U B TO K€ BPEMs OIpPaHHU-
YCHHOCTHb HpI/IMCHeHI/IH MaTeMaTHYCCKNUX METOA0B K aHaJII/I3y u UC-
CJICJIOBAHHIO MPOIIECCOB U SIBIICHUI B MPUPOJIC U OOIIECTBE;

. 3HAYCHUE MPAKTUKU U BOIPOCOB, BOZHHUKAIOIIMX B CAMOW MaTeMa-
TUKE 17151 (GOPMHUPOBAHUS M PA3BUTHSI MATEMATHYCCKOW HAYKH, HC-
TOpI/IIO pa3BI/ITI/I$1 MNOHATHA YHCJIa, CO3JaHHA MAaTCMAaTHYCCKOI'O
aHann3a, BOSHUKHOBCHHS U Pa3BUTHUS TCOMETPUH;

o YHHUBEPCAIbHBIA XapaKkTep 3aKOHOB JIOTMKH MaTeMaTHYECKHX pac-
CYXJIEHHUH, UX NPUMEHHUMOCTh BO BCEX OOJIACTSIX YeNOBEYECKOM
JIeSTeIbHOCTH;

o BEPOSATHOCTHBIM XapaKTep Pa3INYHbIX NMPOLIECCOB OKPY’KAIOIIETO
MUDA;

AJITEBPA
yMeTh
o BBITIOJTHSATE apu(pMETHUECKHE JEHCTBUS, coueTas yCTHBIC U IHCh-

MCHHBIC TIPUEMBI, IMPUMCEHCHUEC BbIYUCINUTCIIBHBIX yCTpOfICTB;
HaXOAWUTb 3HAYCHHA KOPHIA HaTypaHLHOﬁ CTCIICHHU, CTCIICHU C pa-
OUOHAJIBbHBIM ITIOKAa3aTCJICM, norapncpMa, HCIIOJIB3Ys IIpU HEO00Xo0-

1 o
[Tomumo YKa3aHHbIX B TaHHOM pa3/J€Ji€ 3HaHUU, B Tpe6OBaHHﬂ K YPOBHIO IOATOTOBKHU
BKJIIOYAKOTCA TAK)XE 3HAHWA, HCOGXOHI/IMMB JJI1 OCBOCHHA NEPECUNCIICHHBIX HHMKE yMeHI/lI\/'l
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JUMOCTH BBIYHCITUTENLHBIE YCTPOIMCTBA; MOJIb30BATHCS OIICHKOM U
MPUKUIKON TIPY MPAKTHYSCKUX PACUCTaX;

MPOBOJIUTH 110 M3BECTHHIM (DOpMyJiaM M TpaBHJaM IpeoOpa3oBa-
HUsl OYKBEHHBIX BBIPAKCHUM, BKIIOYAIOIIUX CTEIICHH, PaUKaJbI,
norapu(MbI ¥ TPUTOHOMETPUIECKHE (HyHKITHH;

BBIYUCIISITh 3HAYCHUSI YHCIOBBIX U OYKBEHHBIX BBIPAXKCHHIA, OCY-
HIECTRIISAS HEOOXOMMbIE TIOJICTAHOBKH U TPe0OPa30BaHHS;

HCMO0Jb30BATH NPUOOPETEHHbIE 3HAHUS U YMEHUS B IPaKTHYe-
CKOH JeAATeJIbHOCTH U MOBCEAHEBHOM *KMU3HM 1A

NPaKTUYECKUX PacdeToB Mo (opmyiamM, BKIOYas QOpPMYIbI, CO-
JepKallie CTENCHU, PaluKallbl, JIOTapupMbl U TPUTOHOMETPUYEC-
cKkue (QYHKIHH, HCIIONb3Ys MPU HEOOXOIUMOCTH CIPAaBOYHbBIC Ma-
TEpUaIbl U MPOCTEHUIINE BEIYUCIUTEIIBHBIE YCTPONUCTBA;

OYHKIUU U TPAOUKHU

yMeTh

OTIpeAeNATh 3HaueHHWEe (QYHKIUU 10 3HAYCHUIO apryMeHTa Ipu
Pa3IMYHBIX CIIOCO0aX 3aMaHus (PYHKITUH;

CTpOUTH rpaMKu U3y4EeHHBIX QYHKIIHI;

OMHCHIBATh MO TPadUKy U 6 NPOCMeiuux cryuasx no gopmyne
TIOBEJICHUE U CBOWCTBA (QPYHKIWIA, HAXOIUTH 10 TpaduKy GyHKIUH
HanOOJbIINE ¥ HANMEHBIITNE 3HAYCHUS,

pelaTh ypaBHEHUsI, IPOCTEHIINE CHCTEMBI yPaBHEHHH, HCIIOIB3YS
ceoticmea @yukyuil U uX rpaduKoB;

HCIO0JIB30BaTh npnoﬁpeTeHHHe 3HAHUSA U YMCHHUS B IPaKTHY€-
CKoii ACATCJIbHOCTH U HOBceHHeBHOﬁ JKHU3HHU J1JIA:

OTIMCAaHMs C IOMOIIBIO (PYHKIUI pa3IMYHBIX 3aBUCUMOCTEH, Mpe-
CTaBJICHHS UX Tpaduyecku, HHTEPIPETAINN TPa(QUKOB;

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

yMeThb

TpeboBanusi, BbIICICHHBIE KyPCHBOM, HE TIPUMEHSIOTCS IIPU KOHTPOJIE YPOBHS MO
TOTOBKH BBIMTYCKHUKOB NPOQUIBHBIX KJIACCOB T'yMaHUTAPHON HANPABICHHOCTH.
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BBIYHCIIATH TIPOM3BOHBIC U Nep800OpasHbie HEMEHTApHBIX (PyHK-
Wi, NCTIONB3YSl CIIPAaBOYHBIE MAaTEPHAJIbI;

UCCIIEIOBATh B IPOCTEHIINX CiIydasX (pyHKIMKA Ha MOHOTOHHOCTS,
HaXOJIUTh HauOOJbIINe 1 HAaMMEHbINE 3HaUYeHUs QYHKUUH, CTpo-
UTb Tpa()UKu MHOTOUJIICHOB U NPOCMENUX PAYUOHANLHBIX (DYHK-
yuil C UCTIONB30BaHUEM arlapaTa MaTeMaTHIEeCKOTO aHAJIN3a;
BbIYUCTAME 8 NPOCMEUUMUX CLYHAAX NAOWAOU C UCNONb308AHUECM
nepeooopazHoU;

HCMO0Jb30BATH NPUOOPETEHHbIE 3HAHUA U YMEHUS B IPAKTHYEe-
CKOI1 1eITeJIbHOCTH M MTOBCEAHEBHOM KN3HH JJI:

pelIeHus IPUKIATHBIX 33729, B TOM YHUCIIE COI[UAIbHO-OKOHOMU-
YeCKUX U (PM3NYECKUX, Ha HaNOOJbIIINE U HANMEHBIINE 3HAYCHUS,
Ha HAXO0XJCHUE CKOPOCTH U YCKOPCHUSI;

YPABHEHUSA U HEPABEHCTBA

yMeThb

pemarth palnuoHaNbHBIE, [OKa3aTelbHble W JOrapupMUIECKHe
YPaBHEHUS U HEPABEHCTBA, Npocmenuiue uppayuorHaibHble U mpu-
20HOMempuuecKue ypasHeHus, ux CUucmembt,

COCTaBIISITh YPABHEHUS U HEPAGEHCEA TIO YCIOBUIO 3a1a4u;
UCIIOJIb30BaTh Ul NPUOIIKEHHOTO pEIleHHs YpaBHEHUH U Hepa-
BEHCTB IpaMuecKUii METO;

n300paxkaTb Ha KOOPAMHATHON IUIOCKOCTH MHOXKECTBA PELICHUIN
NPOCTEHIINX YPAaBHEHUH U X CUCTEM;

HCMO0Jb30BATH MPUOOPETEHHbIE 3HAHUA U YMEHUS B MPaAKTHYe-
CKOIi 1eITeJJbHOCTH M MTOBCEAHEBHOM KN3HHU I

MMOCTPOCHUSI M HMCCIENOBAaHMUS MPOCTEHIINX MaTeMaTHYECKUX MO-
JIeneH;

SJIEMEHTBI KOMBUHATOPUKU, CTATUCTUKU U
TEOPUU BEPOSITHOCTEM

yMeTh
pemarp npocTelime KOMOMHATOPHBIE 3a7a4l METOJIOM Iepedopa,
a TaKkXKe C MCIOJIb30BAHUEM U3BECTHBIX (OPMYIT;
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BBIUMCIISITh B IPOCTEHUIINX CIIyYasx BEPOSTHOCTH COOBITHIA Ha OC-
HOBE IT0/ICYETAa YHCIIa HCXOJIOB;

HCI0JIL30BATH MPHOOPETEHHBbIE 3HAHUS U YMEHHA B MPaKTHYe-
CKO¥i IesiITeIbHOCTH Y TIOBCETHEBHOM KU3HU JJIS:

aHalM3a peabHbIX YHCIOBBIX JIAHHBIX, MPEJICTABICHHBIX B BHJIC
IrarpaMm, rpaduKos;

aHanmm3a HHGOPMAIIUU CTATUCTHYECKOTO XapaKTepa;

I'EOMETPUA

yMeTh
pacro3HaBaTh Ha YEPTEXKAX U MOJENAX MPOCTPAHCTBEHHBIC (POP-
MBI; COOTHOCHTh TPEXMEpHbIC OOBEKThI C UX OMHCAHHUSIMH, U300-
PKCHUSIMU;

ONKCHIBATh B3aUMHOE PACIOJIOXKCHHE MPSAMBIX W IUIOCKOCTEH B
MIPOCTPAHCTBE, APYMEHMUPOBAMb CEOU CYICOEHUsT 00 3MOM pac-
NOJIOJICeHU,

aHAITM3UPOBATh B MPOCTEHIIMX CIy4asxX B3aUMHOE PaCIOJIOKCHUE
00BEKTOB B ITPOCTPAHCTBE;

1300pakaTh OCHOBHBIC MHOTOTPAHHUKHU W KPYTJIBIC TeJa; BBIIOJ-
HATh YEPTEIKU 110 YCIOBUSM 3a]a4;

cmpoumv npocmetiuiue cevenus Kyoa, npusmol, RUPAMUOLL,
peliath TUIAHUMETPUYECKUE M IMPOCTEHINNE CTEPECOMETPHUECKUE
3aJjaud Ha HAXOXKJIECHHUE T'C€OMETPUYCCKUX BEIWYMH (IJIMH, YIJIOB,
IJI0MAAeH, 00bEMOB);

UCIOJIb30BaTh TPU PEIICHUH CTEPEOMETPHUYCCKHUX 3ajad TUIaHH-
MeTpUYeCKue (PaKkThl U METO/IBI;

MIPOBOJIUTH J0KA3aTEIIbHBIC PACCYXICHHUS B X0/ PEIICHUS 33134,

HCMO0Jb30BATH MPUOOPETEHHbIE 3HAHUA U YMEHUS B MPaAKTHYe-
CKOIi 1eITeJJbHOCTH M MIOBCEAHEBHOM KN3HHU I

WCCIIEIOBAHUS (MOJEITUPOBAHsI) HECIOKHBIX TMPAKTHYECKUX CH-
Tyaluid Ha OCHOBE W3YYEHHBIX ()OPMYI B CBOMCTB (puTyp;
BBIYHCIICHUS OOBEMOB U IUIOMIAZEH TOBEPXHOCTEH IPOCTpaH-
CTBCHHBIX TCJI HpI/I peIIIeHI/H/I HpaKTI/I'-IeCKI/IX 3aaad, I/ICHOJ’ILSYS[ HpI/I
HEOOXOMMOCTH CIPABOYHHUKH M BEIYMCIUTEIBHBIE YCTPOMCTBA.
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