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IHosicuuTennLHAA 3aIHCKA

Hacrosimass pabowast mporpamma paspabotana Ha ocHoBe DenepanbHOr0 KOMITOHEHTA
rOCYJapCTBEHHOTO 00pa30BaTEeNIbHOTO CTaHIApTa CpeAHero (TOJHOro) oO0mEero oOpa3oBaHHS
(npuka3 MunuctepctBa ooOpazoBanus P® Nel089 ot 05.03.2004 roma «OO0 yTBep)KIACHUU
(denepanbHOrOo KOMIIOHEHTa TOCYAAapCTBEHHBIX O00pa30BaTENbHBIX CTaHAAPTOB HA4YaabHOTO
o0I1ero, OCHOBHOTO OOIIEr0 W CpeaHero (MoJIHOro) oO0Iero oOpa3oBaHHS», NPUMEPHOU
OporpaMMbl, CO3JaHHOW Ha OCHOBe (elepallbHOrO KOMIIOHEHTa T'OCYJapCTBEHHOTO
00pa30oBaTeNbHOTO CTaHAapTa (MPOPWIBHBIN ypoBeHb); yuebHoro miana YOV «Jlumeir TI'Y»
Ha 2017-2018 yueOnsiii Ton. Paboyas mporpamMma KOHKPETHU3UPYET COACP)KaHUE MPEAMETHBIX
TEM 00pa30BaTENLHOTO CTaHAApTa, AT pacupeeneHre y4eOHbIX YacoB IO pasjesiaM U TeMaM

Kypca.

Onncanue MecTa y4eOHOI0 MpeAMeTa KMATEMATHKA» B Y4eOHOM IJIaHe

Bcero Ha n3ydenue marematuku Ha npoduiasHoM ypoBHe B 10-11 kmacce Beigensercs 408 4. (mmo
6 4. B 10 u 11 kmacce, 34 y4yebunie Hegenu). M3 aux B 10 xmacce - 136 u. anreOpsl u 68 4.
reomerpud, B 11 knacce - 136 4. anre6ps! 1 68 4. reoMeTpuu.

Y4eOHO0-MeTOAMYECKNH KOMILJIEKT 10 ajiredpe

1). AnreGpa u Havana ananu3a 10-11. Amumos II.A. u ap. 2013 .

2).AnreOpa 1 Havyajga MaTEeMaTHYECKOT0 aHainu3a npoduibHbIi ypoBeHb10 Mopakosuu A.I'. u
ap. 2011 r.;

3).Anrebpa u Havaa MaTeMaTH4eCcKoro aHaim3a. JJumakrudeckue matepuaisl. 11 kiace.
[a6ynun M.1

Y4yeOHO-MeTOANYECKUIT KOMILIEKT M0 TeOMeTPUH
1). F'eomerpus 10-11. Aranacsu JI.C. u ap.
2). Maremaruka. CipaBounsle Marepuansl. ['yceB B.A. u np.

O0mas xapakrepucTuKa y4e0HOro npeamera

B mpodunsHOM Kypce coiepxkaHue oOpa3oBaHUs, MPEICTaBIEHHOE B OCHOBHOM ILIKOJIE,
pa3BHUBAETCS B CIEIYIOIINX HAPaBICHUAX:
. CUCTeMaTH3alMsl CBEACHUM O uuciax; (popMupoBaHHE MPEJCTABICHUN O paclIupeHHH
YUCJIOBBIX MHOXECTB OT HATYpaJbHBIX O KOMIUIEKCHBIX Kak croco0e MOCTPOECHHS HOBOIO
MaTeMaTU4YeCKOIo ammapara g pelleHus 3aJad OKPYKalolero MUpa M BHYTPEHHHUX 3ajay
MaTEMaTUKH; COBEPIIEHCTBOBAHNE TEXHUKU BBIUNCIICHU;

. pPa3BUTHE M COBEPILIEHCTBOBAHME TEXHUKH alreOpandeckux NpeoOpa3oBaHUM, pelleHus
YPaBHEHHUI, HEPABEHCTB, CUCTEM;
. CUCTeMAaTH3alMsl M pacllupeHHe CBeJeHUH O (YHKUUAX, COBEPILIEHCTBOBaHUE

rpa¢u4ecKux YMEHHH; 3HAKOMCTBO C OCHOBHBIMH HJEIMH M METOAAMH MaTeMaTH4YeCcKOro
aHaiu3a B 00beMe, O3BOJIAIOIIEM UCCIIEI0BAaTh AIEMEHTAPHbIE (DYHKIIMU U PEeLIaTh IPOCTEHIINE
reoMeTpuyueckue, pusnueckue u Apyrue NpuKIaaHble 3aJauu;

. pacliipeHHe CHUCTEMBbl CBEIEHUH O CBOWCTBAaX IUIOCKUX QUTYp, CHUCTEMaTHYECKOe
U3Y4YEHHE CBOMCTB IPOCTPAHCTBEHHBIX TEJ, Pa3BUTHE IPEACTABICHUM O TIE€OMETPHUYECKHX
U3MEpEHUSIX;

. pa3BUTHE TPEJCTaBICHUH O BEPOATHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTSAX B
OKPY’KaIOIIeM MHPE;
. COBEpIIICHCTBOBAHUE MAaTEMaTHYE€CKOTO Pa3BUTUS IO YPOBHS, MO3BOJISIIOIIETO CBOOOJIHO

MPUMEHSTh U3y4yeHHbIE (PAKThl U METObI NIPU PEIICHUH 3a/1ad U3 pa3IMYHbIX pa3/ieloB Kypca, a
TaK)K€ UCIOJIb30BaTh UX B HECTAHJAPTHBIX CUTYaLIUsX;

. dbopMupoBaHUE CIIOCOOHOCTH CTPOMTH M UCCIIENOBAaTh MpPOCTEHIlINe MaTeMaTHYeCKHe
MOJIENIU TIPU pEIIeHUH MPUKIATHBIX 3a/1a4, 3a/1a4 U3 CMEXHBIX JTUCIMILINH, YIIIyOJeHne 3HaHu|



00 0COOEHHOCTAX NTPHUMEHEHHUS MaTEeMaTHYeCKHX METOJIOB K HCCICIOBAaHUIO IPOILECCOB U
SIBJICHUH B TIPUPOJIC U OOIIECTBE.

Hean
N3ydyeHne MaTeMaTUKX B CTapiiei MIKoJie Ha MpodUILHOM YPOBHE HAMPABICHO HA JOCTHUKCHHE
CIEAYIOUIUX LETIeH:

. (opMupoBaHUe MPEACTABICHUI 00 MIEIX M METOJAX MAaTEMATHKH; O MAaTEMATHKE KakK
YHHUBEPCATHHOM SI3bIKE HAYKH, CPEICTBE MOICTUPOBAHUS SBJICHUI U MTPOLIECCOB;
. OBJIaJIeHHEe YCTHBIM M THCHbMEHHBIM MaTEeMaTHYECKUM S3bIKOM, MaTeMaTH4YeCKUMU

3HAHUSAMU U YMEHHUSIMH, HEOOXOIMMBIMH JJIsi M3YyUEHHUS UIKOJIbHBIX €CTECTBEHHO-HAyYHBIX
JUCLHUILUIMH, JJs TPOJOJKEHUs O0Opa3oBaHUS U OCBOCHHUS H30paHHOW CHEHUUaTbHOCTH Ha
COBPEMEHHOM YPOBHE;

. pPa3BUTHE JIOTUUYECKOTO MBIILICHHUS, AITOPUTMUYECKON KYJIBTYPhl, HTPOCTPAHCTBEHHOIO
BOOOpa)KEHUsI, Pa3BUTUE MATEMATUYECKOTO MBILUICHUS U UHTYUIIMH, TBOPUYECKUX CIIOCOOHOCTEH
HA YypOBHE, HEOOXOAMMOM Ui TPOJOJDKEHUS 00pa3oBaHUS W I CaMOCTOSITEIbHON
JESTENIbHOCTH B O0NAacCTH MaTeMaTHKUW M ee MNpUJIoKeHuil B Oyaymied mnpodeccruoHaibHOU
JesATeIbHOCTH;

. BOCIUTAHHUE CPEJACTBAMH MATEMAaTUKH KYJIbTYpbl JIMYHOCTU: 3HAKOMCTBO C HCTOpHEH
pa3BUTHS MATEMAaTHKH, OHBOJIONMEH MAaTeMAaTHUYEeCKUX HJEeH, TIMOHMMAaHUE 3HAYUMOCTH
MaTeMaTHKH /7151 OOIIECTBEHHOTO IIporpecca.

TpeGoBaHus K YPOBHIO NOJATOTOBKH BHIITYyCKHUKOB
B pesynbraTe m3yueHHs MaTeMaTHKH Ha TPOQHIFHOM YPOBHE B CTapliei INKOJIE YYEHUK
JO0JI2KeH 3HATH/IIOHUMATh
- 3Ha4YEeHUE MaTeMaTHYECKOU HAayKu i1 PCIICHUA 3a/ad, BO3HUKAKOIIHUX B TCOPUHU H
MPAKTHKE; IUPOTY U OTPAHMUYEHHOCTh MPUMEHEHHUS MaTEeMaTHYeCKUX METOJIOB K aHalIHu3y |
MCCJIEIOBAHMIO TIPOLIECCOB U SBJICHHUM B IPUPOJIEC U OOIIIECTBE;
- 3HauUEHUE MPAKTUKH U BOMPOCOB, BOZHUKAIOIIUX B CAMON MaTreMartuke, Uit GopMUpOBaHUS
" pa3BUTHA MaTeMaTHYEeCKOHU HAYKH;
- UACH PACIIUPEHHUs YHCIOBBIX MHOXKECTB KaK croco0a TMOCTPOCHHsS HOBOTO
MAaTCMAaTUYCCKOro amnmapara ajd pelCHUd IMPAaKTHYCCKUX 3adady W BHYTPCHHHUX 3aaad
MaTE€MaTUKU;
- 3HAYCHHE WJIeH, METOJOB W PEe3yJbTAaTOB aireOppl U MaTEeMaTHYECKOTO aHaiu3a s
MOCTPOEHHUS MOJIENEN peaabHbIX MTPOLIECCOB U CUTYalUi;
- BO3MOXKHOCTH TE€OMETPHUYECKOTO S3bIKa KaK CpPEJCTBAa ONMUCAHUA CBOWCTB peaTbHBIX
MPEAMETOB U UX B3aUMHOTO PACIIOJIOKEHHS;
- YHUBEPCAIbHBIM XapakTep 3aKOHOB JIOTMKM MAaT€MAaTHYECKUX pacCyKICHUH, UX
MPUMEHUMOCTH B Pa3IMYHBIX 00JIACTSAX YEIOBEUECKOM NEATENbHOCTH;
- pasiiniue Tpe6OBaHHﬁ, MPCABABIACMBIX K JoKa3aTreJbCTBaM B MaTEMaTHUKE,
€CTECTBEHHBIX, COLUATbHO-?KOHOMUYECKUX U TYMaHUTApHbBIX HayKaX, Ha IPaKTHUKE;
- POJIb aKCUOMATHKHN B MAaTEMATUKE, BO3MOXXHOCTH IMOCTPOCHUA MATEMATHYCCKUX Teopnﬁ Ha
AKCHOMATHUYECKON OCHOBE; 3HAYCHHME AaKCUOMATHUKH I JPYruxX oOnactedd 3HaHUS W U
MPaKTUKY,
- BEPOSITHOCTHBIX XapaKTEp PA3IUYHBIX MNPOLECCOB M 3aKOHOMEPHOCTEH OKpYKaroUIero
MUpa.

YuciioBble 1 0yKBEHHbIE BbIPAKECHUS
YMeTh: BBIIIOJHATE apI/I(i)MeTI/I‘—IeCKI/Ie }IeﬁCTBHﬂ, coucTasd YCTHBIC W IMHCBbMCHHBIC IIPUCMBI,
MPUMEHEHNE BBIYUCIUTEIbHBIX YCTPOMCTB; HAXOJAUTh 3HAYEHUS KOPHS HATYpaJbHOW CTENEHH,
CTEIIEHW C PalyOHAIBHBIM IIOKA3aTEIIEM, norapudma, HCIOJIb3YSl MPU HEO0OXOIUMOCTHU
BBIYHMCIIUTENbHBIE YCTPOWCTBA; IMOJIb30BAaThCA OLIEHKOM W MPUKUAKOM NpPU MPaKTUYECKHX
pacyerax;
. NPUMEHATh TIOHATHUS, CBSI3aHHBIE C JEIUMOCTBIO IEJNbIX YHCEN, NpPU PEeLIeHUU



MAaTEMATUYCCKUX 3a4a4,

. HaXOJUTh KOPHU MHOTOWICHOB C OJHOW NMEPEMEHHOMW, pacKiaJblBaTh MHOTOYIEHBI Ha
MHOKHTEIIH;
. BBINIOJIHATh JIEUCTBUSI C KOMIUIEKCHBIMM YHCJIAMH, I10Jb30BaThCSI T€OMETPUUYECKOM

MHTEPIPETALMEN KOMIUIEKCHBIX YHCEII, B IIPOCTEHIINX CIy4YasiX HAXOAUTh KOMIUIEKCHBIE KOPHU
YpaBHEHUH C ACHUCTBUTEIHLHBIMHU K0P DUITUCHTAMH;
. IPOBOJIUTH NpPeoOpa3oBaHUSI YHCIOBBIX M OYKBEHHBIX BBIPQKECHUH, BKIIOYAIOIINX
CTEINEHH, PaUKaIbI, JJOTapU(PMbI U TPUTOHOMETPUYECKUE (YHKIIUH.
HUcnosab3oBaTh NpuoOOpeTeHHbIE 3HAHUSI M yYMEHHUS] B NPAKTHYECKOH [esiTeJJbHOCTH W
NMOBCEIHEBHOM JKM3HU IS
. MPAKTUYECKUX pacdeToB 1o Qopmyrnam, BKIo4as (GOpMysbl, coAepiKallue CTENeHH,
paauKaibl, JorapudmMbl U TPUTOHOMETPUYECKHE (PYHKIIUU, MPU HEOOXOJUMOCTH HCIOJIB3YS
CHpaBO‘-IHBIG MaTepI/IaJIbI 158 HpOCTGfILHHC BBIYHUCIINTCIIBHBIC yCTpOﬁCTBa.

DOyHKUMH U rPpapuKu

Ymers

. olpeseNATh 3HaueHue (YHKLUMU [0 3HAYEHHUIO apryMeHTa IpU pas3iMyHbIX crocolax
3agaHust (QyHKIHH;

. CTPOUTH I'paMKU U3YYEHHBIX (PYHKIUH, BBINOIHATH IPeoOpazoBaHusl rpauKoOB;

. OIMCHIBATH TIO TpaduKy U 1Mo GpopmMyJsie IMOBEACHNE U CBOMCTBA (PYHKIINH;

. pelaTh ypaBHEHUsI, CHCTEMbl YpaBHEHHH, HEPaBEHCTBA, UCIIOJIb3Ysl CBOMCTBA (PYHKIIUN U

uX rpaduuecKue npercTaBICHIs;
Hcnonb3oBaTth nNpuoOpeTeHHbIC 3HAHMA M YMEHHMS B NPAKTHYECKOH ACATEJBHOCTH H
MOBCEAHEBHOM KM3HHU JUIS:
u ONHCAaHWsI M MCCIEJOBAHUS C MOMOIIBIO (YHKIMHA pealbHBIX 3aBUCHUMOCTEH,
NpeJCTaBICHUS UX TpapUUeCcKu; HHTEPIPETAlUH rpa)uKOB peaIbHbBIX MPOILIECCOB.

Havana maTeMaTH4eCKOro aHaJmu3a

YMmethb

. HAXOJUTh CYMMY OECKOHEUHO YOBIBAIOIIEH reOMEeTPUIECKUI MPOTPECCHH;

. BBIYHCIIATh TPOU3BOJIHBIE W TIEPBOOOpA3HBIE DJIEMEHTAPHBIX (DYHKIUH, MTpUMEHSS
MpaBHJIa BEIYMCICHUS TPOU3BOIHBIX U MIEPBOOOPA3HBIX, UCIIONIB3Ys CIIPABOYHBIE MAaTEPUATIbL;

. MCCIe0BaTh PYHKIIUU U CTPOUTD UX TpadUKH C TTOMOIILIO MPOU3BOIHOM,;

. peliaTh 3aa4u ¢ IPUMEHEHHUEM YpaBHEHHS KacaTelbHOH K TpaduKy QyHKIIHH;

. pemaTh 3a7a4d Ha HAaXOXKJICHHE HAWOOJIBIIEr0 M HAaUMEHBIIETO 3HA4YeHHs] (DYHKIIMU HA
OTpE3KE;

. BBIYHCIIATH IUIOMIA/Ib KPUBOJIMHEHMHON Tpameluy;

Hcnonb3oBaTth nNpuoOpeTeHHbIC 3HAHMA W YMEHHMS B NPAKTHYECKOH ACATEJBLHOCTH H
MOBCEAHEBHOM KM3HU IS
. pelLIeHNs TeOMETPUUYECKHUX, (PU3NUECKHX, SKOHOMUUYECKUX U JAPYIHX MPHUKIAAHBIX 3a/1a4,
B TOM 4YHCJIE 33Jlad Ha HauOoJIbIIME W HAaWMEHBbLIME 3HA4YeHHs] C MPUMEHEHHEM aIrmapara
MaTE€MaTUYeCKOro aHalu3a.

YpaBHeHUsI M HEpaBEHCTBA
Ymern
. pelaTh pallMoHaANbHbIE, TI0Ka3aTeIbHbIE U JJorapuMUYecKue ypaBHEHHS 1 HEPaBEHCTBA,
UPPALMOHAIIBLHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;
. JTIOKa3bIBaTh HECIIOKHBIE HEPABEHCTBA;
. peuiarb TEKCTOBBIE 3aJayd C IIOMOILBIO COCTAaBJICHUS YPAaBHEHUN, U HEPABEHCTB,
WHTEPIPETUPYS PE3YJIbTAT C YUETOM OTPAaHUYEHUN YCIOBUS 3a/1a4U;
. u300pakaTb Ha KOOPJIMHATHOM IUIOCKOCTM MHOXKECTBA pEIIEHU ypaBHEHHH u
HEPaBEHCTB C JBYMs IIEPEMEHHBIMU U UX CHCTEM.
. HaXOJUTh NMPUOIMKEHHBIE PEIIEHUS] YPaBHEHUH M MX CHCTEM, UCHOJb3Yys rpadudeckuit
METOL;
. pemiaTb ypaBHEHHUs, HEPAaBEHCTBA M CHCTEMBbl C TNPUMEHEHHEM TIpapHuecKux



NpeCTaBICHUN, CBOMCTB (PYHKIIHIA, TPOU3BOIHOM;
HUcnonb3oBaTs nNpuoOpeTeHHbIe 3HAHUS M YMEHHMSI B NPAKTHYECKON AeSiTeJIbHOCTH W
NMOBCEIHEBHOM KM3HHU IS
* IOCTPOEHUS U UCCIEI0OBAHUS MPOCTEUIINX MaTEMaTHYECKUX MOJIEICH.

DJieMeHThl KOMOMHATOPUKH, CTATUCTUKHA ¥ TEOPUHU BEPOSAITHOCTEM
Ymers:
. pemate TpoCcTeiimne KOMOWHATOPHBIE 3aJadyd  METOAOM Iiepedopa, a Takke C
UCIIOJIb30BaHMEM H3BECTHBIX (GopMyl, TpeyroibHuka [lackains; BBIYMCIATH KOA(G(UIUEHTHI
6unoma HeroToHa o ¢opmyiie u ¢ UCIIOIB30BaHUEM TpeyroybHuka [lackans;
. BBIUUCIIATH, B IPOCTEHIINX CITy4asix, BEPOSITHOCTH COOBITHII Ha OCHOBE MOJICUETa Yncia
HCXOJIOB.
HUcnonb3oBarh NpuoOpeTeHHbIE 3HAHUS M YMEHHMSI B INPAKTHYECKON IeiTeJIbHOCTH W
MOBCEHEBHOM KM3HHU TS
. aHaJIM3a peajbHbIX YHCIOBBIX JaHHBIX, MPEACTABICHHBIX B BHUJE IUarpamm, rpadukos;
JUIs aHaTTM3a KH(OPMAIK CTAaTUCTUYECKOTO XapaKTepa.

I'eomeTpusn

Ymernb:
. COOTHOCUTh IUIOCKHE Te€OMEeTpuyYecKue GUrypbl M TpexXMepHble OOBEKTHI C UX
ONHMCAHUSMH, YCPTCIKAMHU, H300pPAKCHUSAMHU; pa3indaTh W  aAHAIW3HPOBATH B3aMMHOC
pacnosoxeHue Quryp;
. n300paxxaTb reOMETpUUECKHE (PUTYPBI U TEJIA, BBIOIHITH YEPTEXK 110 YCIOBHIO 3a7a4u;
. peliaTh reOMeTpUUECKUE 3a/1a4H, OMUPASICh HA U3YYCHHBIE CBOICTBA MJIAHUMETPUUECKUX
U CTEPEOMETPUYECCKUX (HUTyp W OTHONICHWA MEXAYy HUMH, TPHUMEHSS anreOpanmdecKuil u
TPUTOHOMETPUYECKHIA anmnapar;

. IIPOBOJIUTH JOKA3aTEJIbHBIEC PACCYXKACHUSA IIPU PELICHUHU 3a]ad, TOKa3blBaTh OCHOBHBIC
TEOPEMBI Kypca;

. BBIYUCIISIT JINHEHHBIE SJIEMEHTHI M YIJIBI B IIPOCTPAHCTBEHHBIX KOHPHUTYpAIHSIX, 00bEMBI
U IJIOLIA/IU TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TN U MX MPOCTEHIINX KOMOUHAIIHIA;

. IIPUMEHATh KOOPAMHATHO-BEKTOPHBIA METOJ JUUISl BBIYUCICHUS OTHOIICHWM, pacCTOSTHUN
U yIJIOB;

. CTPOUTH CEYEHUSI MHOTOTPAHHUKOB U U300pakaThb CEUEHHUS TEJ BPAIICHHUS.

Hcnoab3oBath l'lpHOﬁpeTeHHbIe SHAHUSA U YMCHHUHA B HpaKTI/I‘IECKOﬁ ACATECJIbHOCTH U
MOBCETHEBHOM KM3HHU IS

. UCCIeIoBaHMUsl (MOJICIMPOBAHUS) HECIOXKHBIX MNPAKTUYECKUX CHTyalluid Ha OCHOBE
M3YYEHHBIX (DOPMYII U CBOMCTB QUryp;
. BBIYUCIIEHUS JUIMH, IUIOMaAe M OOBEMOB peajbHBbIX OOBEKTOB MpH PELICHUU

MPAKTUYECKUX 3aJad, HUCIOJb3ysl NpHU HEOOXOJUMOCTHU CIPAaBOYHUKUA U BBIUYUCIHUTEIbHBIC
YCTPOMCTBA.

®opmbl  00y4eHHsI: KJIACCHO-ypOuHas (KOMOMHUPOBAHHBI YpPOK, MOBTOPUTENBHO-
00001Iar0IINI YPOK, YPOK-JIEKIIHS, YPOK-TIPAKTUKYM), JOMAIIHSIS, UHIUBUAYaIbHAs.

Buabl fesiTe/IbHOCTH yUalIUXCS Ha YPOKE:
- peleHre NpakTHYEeCKUX 3a/ad (rpynmnosas pabora);
- BBITTOJIHEHUE WHAUBHTYyaTbHBIX, CAMOCTOSTEIFHBIX U KOHTPOJIBHBIX PadoOT;
- IOUCK HE00X0AUMOM HHpOpMaLIUU B YUeOHOM U CIIPaBOYHOM JUTEpaType;
- TECTUPOBAHHUE;
- KOHCYJIbTaIUH;
- pa300op TEOPETUYECKOTO MaTepraa;
- aHAJIM3 UH/IUBUYAJIbHBIX, CAMOCTOSITEIbHBIX U KOHTPOJIbHBIX padoT;
- IPOBEpKa JOMAIITHETO 3a/1aHNUS;
- I0Ka3aTeNNbCTBO TEOPEM;



- cbop, 0000mIeHHEe W TPEACTAaBICHUE MAaHHBIX, TOJIYYCHHBIX B XOJI€ CAMOCTOSITEIHHO
HPOBEJICHHBIX OMPOCOB;
- KOJUIGKTUBHOE PELICHUE 3aj1ay.

10 kaace

OCHOBHOE COAEPKAHUE
10 reoMeTpuH

IIpsiMble 1 MJIOCKOCTH B MPOCTPaHcTBe (42 yaca).

OcCHOBHBIE MTOHATHUS CTEPEOMETPUN (TOUKA, IpsAMas, INIOCKOCTh, IPOCcTpaHCcTBO). [lonsTHEe
00 aKCHOMaTUYECKOM CIIOCO0€ MOCTPOEHUS] TE€OMETPHUU.

[lepecekaromuecs, napauelbHble U CKpEIIMBAIOIIUECs MPsSMbIE. YTOJI MEXKIY NPSMBIMU B
npoctpancTBe. [lepneHaukynspHocTs npsiMblX. llapamienpHocTs M NEpHIEHAMKYISAPHOCTH
NpsAMOM M TUIOCKOCTH, INIPU3HAKM M CBOMcTBa. Teopema O Tpex MNEpHeHAUKYISpax.
[TepnieHauKyIIAp U HAKJIOHHAS K IUIOCKOCTH. YTOJI MEXAY IPSIMON U TUIOCKOCTBIO.

[TapanmienbHOCTh IUIOCKOCTEH, MEPNEHAUKYISIPHOCTD MJIOCKOCTEH, NPU3HAKU U CBOWCTBA.
JByrpaHHbIi yroJl, JMHEUHBIA YIOJl ABYTPAaHHOIO YIJIA.

PaccrosiHust OT TOUKM 70 MI0CcKOCTU. PaccrosiHue ot mpsimMoii 0 miiockocTu. PaccrosiHue
MEXy MapaJIeIbHBIMU TUNIOCKOCTAMMU. PaccTossHMEe MEX 1y CKPEIMBAIOIUMUCS IPSIMBIMHU.

[lapannensHoe  mpoekTupoBaHue.  OproroHaipHoe — mHpoekTupoBaHue.  Ilnomane
OpPTOrOHAJIBHOW NPOEKIMM MHOroyrojbHUKa. M3o0paskeHHe NpOCTpaHCTBEHHBIX (UTYD.
IleHTpanbHOE IPOEKTUPOBAHUE.

Muororpanauxku (16 yacos).

Bepmunsbl, pebpa, rpaHu MHOTorpaHHuka. Pa3zeepTka. MHororpanssle yribl. Beimykibie
MHoOrorpaHHuku. Teopema Diinepa.

[Ipu3zma, ee ocHoBaHUs, OOKOBbIE pebOpa, BbicOTa, OOKOBas MOBEpXHOCTh. [Ipsmas u
HakJIoHHas npusma. [IpaBunbHas npusma. [Tapamnenenunen. Kyo0.

[Mupamuna, ee ocHoBaHue, OOKOBBIE pedpa, BbICOTA, OOKOBAsl MOBEPXHOCTh. TpeyroibHas
nupamuja. [IpaBunpHas nupamuaa. Y cedeHHas NUpaMuIa.

Cummerpuu B KyOe, B MapajjiesienuIe/ie, B IpU3Me U MUpaMuU/e.

[ToHATHE O CUMMETPUU B MPOCTPAHCTBE (LIEHTpaibHasl, OCeBasi, 3epKajIbHas).
Ceuenust MHOrorpanHuKoB. [locTpoenue ceueHuit.

[IpencraBnenue o MpaBUJIBHBIX MHOTOIpAaHHMKax (TeTpa’ap, KyO, OKTa’Ap, AOAEKa’ap U
HUKOCAdIP).

Pe3zeps 10 wacos

BBenenue 24
IIpeamer ctepeomeTprun. AKCHOMBI CTEPEOMETPUH
HexoTopsle ciieIcTBUS U3 aKCHOM

IMapannenbHOCTh NPAMBIX U IJIOCKOCTEIH 224
IMapannensHOCTH NPAMBIX , IPSIMOM U IIOCKOCTH . Su.
1)NapannenbHble npamble B NPOCcTpaHcTBe. MapannenbHoCTb Tpex NPAMBIX.
2)MapannenbHOCTb NPAMOW U NNOCKOCTU.
PeweHwne 3agau.
B3aumHoe pacnoJioskeHHe NMPSIMBIX B IPOCTPAHCTBE. YI0JI Me:KAYy ABYMS NPSIMBbIMH. 6u.
1)CkpewmBatowmecs npamble.
2)¥Yrnbl ¢ COHaNpPaB/AeHHbIMW CTOPOHAMMW. YTON MEXKAY NPAMbBIMMU.




PeweHwne 3agau
KonmponeHasa paboma Ne 1 4y
IMapauienbHOCTH MJIOCKOCTEH
1)NapannenbHble NIOCKOCTY.

2)CBoicTBa NapanienbHbiX NJI0CKOCTEN. 7y
TeTpadap u mapasuiejienumnesn

1)Tetpasap. Mapannenenunes,

2)1306parkeHne NpoCTPAHCTBEHHbIX GUryp. 3a4a4n Ha NOCTPOEHME.
PeweHwne 3agau.

KoHnmponoHas paboma Ne 2

MNepneHgUKYNAPHOCTb NPAMbIX U NJIOCKOCTE. 204

IlepneHIUKYJIAPHOCTH NPSAMOI U IIOCKOCTH .8u
1)NepneHAMKyAspHbIE NPAMbIE B NPOCTPAHCTBE.

2)MapannensHble NpsmMble, NEPNEHANKYNAPHbIE NJIOCKOCTY.
3)Mpu13HaK nepneHANKYNAPHOCTU NPAMON U NAOCKOCTU.

4) Teopema 0 NPAMOWN, NeprneHANKYNAPHOM NNOCKOCTH.

PeweHwne 3agau.

MNepneHAUKYAAP U HAaKNOHHbIE. Yron mexxay NPAMOM U NJ0CKOCTbIO
1)PaccTosiHMe OT TOUKM [0 NJIOCKOCTY.

2) Teopema o Tpex nepneHauKyasapax.

3) Yron mexay npsiMoit U NN0CKOCTbHO.

PeweHwne 3agau.

[ByrpaHHbIit yron. NepneHAMKYNAPHOCTb NIOCKOCTEN. 6u
1) ByrpaHHbIi yro.

2) Npu3HaK NepneHaMKYNAPHOCTM ABYX NNOCKOCTEN.
3)MpsAmoyronbHbIV Napannenenunes,.

69

PeweHwne 3agay.
KonTpoabsHas padora

MHOrorpaHHUKH 164

MoHATMe MHOrorpaHHuKa. Mpusma. o4
1)MoHATME MHOTOrpaHHMKa.

2)TeomeTpuryeckoe Teno. Teopema ditnepa
3)Npu3ma. MNpocTpaHcTBeHHaa Teopema Mudaropa.
Mupamupa.

1)NMupammaa.

2)MNpaBuAbHaA NMpammnaa.

3)YceyeHHan nupamuaa.

MpaBuabHble MHOTOrPaHHUKKN

1)CummeTpua B NpoCTpaHCTBE.

2)MoHATME NPaBUIbHOTO MHOTOrPaHHMKA

PeweHne 3agau

KontponsHas padora
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HNToroBoe noBTopeHue 8u

OCHOBHOE COAEPKAHHUE no
AJITEBPA U HAYAJIA AHAJIN3A

YUCJIOBBIE U BYKBEHHBIE BbBIPAKEHUSA (35 yacoB)
Hemumocte uenbix uymcen. [lenenne ¢ ocrarkom. CpaBHeHus. Pemenuwe 3amad ¢
1EeJTOYMCIICHHBIMUA HEM3BECTHBIMU.
KommmekcHrie qucla. FeOMeTpI/I‘IeCKaH HHTEpIpCTallnA KOMIIJICKCHBIX YUCCII.
JleiicTBuTeNnpHAsS U MHUMAS 4acTh, MOJIYJIb M apTYMEHT KOMIUIEKCHOTO Yncia. Anredpandeckas
U TpUTOHOMETpHUYecKass (OPMBI 3aMMCU KOMIUIEKCHBIX Yucel. ApudmeTndeckue ASHCTBUS HAll



KOMILJIEKCHBIMH YHCIIaMH B pa3HbIX opMax 3anucu. KoMImiekcHO conpspKeHHbBIE YHCTa.

BosBenenue B HaTypanbHYyIO cTerneHb ((popmyna Myaspa). OcHOBHasi TeopeMa anreOphl.
MHorouiaeHsl OT OJAHOW NEPEMEHHOW. JleIMMOCTh MHOTIOWICHOB. JleJIeHHME MHOIOYIEHOB €
ocTtaTkoM. PanmoHanbHble KOPHH MHOTOWICHOB C IEJIbIMH KO3 duirentamu. Perenne mneiabix
anreOpandeckux ypaBHeHuil. Cxema ['opuepa. Teopema be3y. Uucio kopHed MHOTrousieHa.
MHorowiensl OT JAByX IepeMeHHbIX. DOpMyibl COKPAIIEHHOIO YMHOXEHUS Ui CTaplIUX
creneHerd. bunoM Hproroma. MHOroudsaeHel OT HECKOJIBKHMX II€PEMEHHBIX, CUMMETPUYECKUE
MHOT'OUJICHBI.

Kopenp crenenn N>1 u ero cpoiictBa. CTeneHb € pallMOHAJIbHBIM IIOKAa3aTEIEM U €€
cBoiictBa. [loHsATHE O cTeneHM C JEHCTBUTENBHBIM MOKa3zareneM. (CBONCTBAa CTENEHU C
JNEUCTBUTEIBHBIM II0KA3aTEIIEM.

Jlorapugm uncna. OcHoBHOe jnorapudmuueckoe ToxkzaectBo. Jlorapudm mpousBeneHus,
YaCTHOT'O, CTETICHHU; IePEeX0]l K HOBOMY OCHOBAHUIO. JIeCATUYHBII U HAaTypalbHBIN JorapupMBbl,
YUCIIO e.

[IpeoOpa3oBanusi BBIPAKEHMI, BKIIOYAIONIMX apHU(PMETUYECKHE OIEpalud, a TaKKe
orepaly BO3BEACHUSI B CTEIIEHb U JIOTapU(PMUPOBAHHUSI.

TPUTI'OHOMETPHUS (36 yacos)

Cunyc, KOCHHYC, TAHT€HC, KOTAHI'€HC IIPOM3BOJILHOrO yria. Pannannas mepa yria. Cunyc,
KOCHUHYC, TAHI'€HC M KOTaHIreHC 4ncia. OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA . DOPMYIIbI
npuseneHusa. CuHyc, KOCUHYC UM TaHI€HC CyMMbl U Pa3HOCTH JBYX yrjoB. CHHYC M KOCHHYC
JBOWMHOTrO yria. @opmyiibl MOJIOBUHHOTO yria. [Ipeo6pazoBaHusi CyMMbl TPUTOHOMETPUUECKUX
(GyHKIMI B NpOM3BEIACHHE M NPOU3BEAECHUS B CyMMY. BbIpakeHHe TPUTOHOMETPUUECKUX
(GyHKUMH 4Yepe3 TaHI€HC IIOJIOBUHHOTO aprymeHra. lIpeoOpazoBaHMsl TPUTOHOMETPUUYECKHX
BBIPAKCHU.

[Tpocreiilne TPUTOHOMETPUYECKHE YPAaBHEHHMS M HEPABEHCTBA. APKCUHYC, apKKOCHHYC,
ApPKTaHI'€HC, ApKKOTAHI€HC.

GOYHKIUU (30 yacoB)

@ynkiun. O61acTh onpeeneHus 1 MHOKeCTBO 3HaueHuil. ['papux ¢pynkiuu. [locrpoenue
rpa¢ukoB GYHKINN, 3aJaHHBIX Pa3IUYHBIMHU criocobamu. CBoiCTBa (PYHKIIMNA: MOHOTOHHOCT,
YETHOCTh M HEUYETHOCTb, NEPUOJUYHOCTh, OTPAHUYEHHOCTh. [IpOMEXyTKH BO3pacTaHHs U
yObIBaHUs, HAUOOJIbIlIEE U HAUMEHBIIIEEe 3HAUEHUs, TOUKH SKCTpeMyMa (JIOKaIbHOI'O0 MaKCUMyMa
U MuHUMYyMa). Bemyknocte  gynkuuu. ['paduueckas  uHTepnperauus.  [Ipumepsl
(GYHKIIMOHAJIbHBIX 3aBUCUMOCTEN B PEAJIbHBIX MPOIECCAX U SIBICHUSX.

Crnoxnasg ¢yHkuus (kommnoszuuusi (yHkuuii). B3zaumuo obOpatselie ¢yHkuuu. OO6sacTb
omnpezeneHuss U o0OiacTe 3HaueHUM oOpaTHOM ¢QyHkuuu. ['padux oOparHOM yHKUIHMU.
Haxoxnenue ¢pyHkunu, oOpaTHoil JaHHOM.

CrenenHas QyHKIMS C HATypaJIbHBIM [TOKa3aTeseMm, e€ cBoiicTBa u rpaguk. BepTukanbHble
U TOPU30HTAIbHBIE aCUMIITOTHI rpadukoB. ['paduku 1poOHO-ITMHEHHBIX QYHKINHA.

Tpuronomerpuyeckue (GyHKIUU, UX CBOWCTBA W IpadUKu, MEPUOAUYHOCTb, OCHOBHOM
nepuoJi. OGpaTHbIe TPUTOHOMETPUYECKUE PYHKIIUH, UX CBOICTBA U rpaduKH.

[lokazarenbHast QyHKuMs (9KCIOHEHTa), e€ cBoicTBa M Tpaduk. Jlorapudmmueckas
¢byHkuus, e€ cBOWCTBA U rpad UK.

[IpeoOpa3oBanus TpaduKOB: MapasieNbHbI MEPEHOC, CUMMETPUS OTHOCHTEIHHO Ocei
KOOPJMHAT ¥ CUMMETpPHUS OTHOCUTEIBHO Havanaa KOOPJUHAT, CHMMETPHSI OTHOCUTENBHO MPSMOM
Yy = X, pacTsDKEHHE U C)KaTue BIOJIb Ocel KOOpAMHAT.

YPABHEHUS N HEPABEHCTBA (35 yacoB)
Pemienue pannoHaidbHBIX, MMOKa3aTENbHBIX, JOrapu(pMUUECKUX YPABHEHUH UM HEPABEHCTB.
Pemenne nppanvoHaIbHbIX U TPUTOHOMETPUYECKUX YPAaBHEHUU U HEPABEHCTB.
OCHOBHBIE TIPHUEMBl pELICHUS CHUCTEM YpaBHEHUM: IIOJCTAaHOBKA, ajredpandeckoe



CIIO)KEHME, BBEJCHUE HOBBIX IEPEMEHHBIX. PAaBHOCHIBHOCTh YpaBHEHU, HEPABEHCTB, CHCTEM.
Pemienne cucteM ypaBHEHUW C JBYMS HEW3BECTHBIMHU MPOCTEUIMX TUNOB. PemieHue cucrem
HEPaBEHCTB C OJHOW IIEPEMEHHOM.

JlokazaTenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeqHeM apu(PMETHYEeCKOM U CpellHEM
reOMETPUYECKOM JBYX umnceln. Mcmonb3oBaHue CBOMCTB M TpadukoB (PYHKIMHA MpH pelieHHH
ypaBHEHUH M HepaBeHCTB. MeToj HHTepBaioB. M300pakeHne Ha KOOPAWHATHOW IIOCKOCTU
MHO’KECTBA PELICHUI YpaBHEHUI U HEPABEHCTB C JABYMs IEPEMEHHBIMU U UX CUCTEM.

[IpuMeHeHHe MAaTeMaTMYEeCKUX METOJOB Ul PEUICHUs COAEpKATEIbHBIX 3aJad U3
pa3NMYHBIX oOnacTeld HaykKu H TpPaKkTUKU. MHTepmperauus pe3ynabTara, y4deT pealbHbIX
OTpaHUYECHUH.



KAJIEHIAPHO-TEMATHUYECKOE ITNTAHMPOBAHME 110 AI'JITEGPE 1 HAYAJIA AHAJIM3A 10 KJITACC

OcHoBHOE cofiepKaHue K-Bo OcHoBHOE cofiepKaHne K-Bo yacoB
4acoB
HelicTrBuTebHBIE yncaa (8 yacoB)
1). lelicTBuTENbHBIE YNCITA 1
2). ApudmeTrdeckuii KOpeHb HATypaIbHON CTETICHU 2
3). Pemenue 3a1a4 Ha TOBTOpEHHE 3
4). TecToBasi KOHTPOJIbHASI paboTa 2
Crenennas ¢pynkuus (22 yaca)
1). Crenens ¢ NeHCTBUTENBHBIM ITOKA3aTeIEM 2 6). O6parHbie QyHKIIUH, PABHOCHIIbHBIC YPABHEHHUS 3
2). Pemienue npumepoB 3 7). UppanmoHaibHbIe ypaBHEHHSI 2
3). IlocTpoenue rpadgukoB anredbpandeckux GyHKIUN 3 8). UppairoHaibHble HEPAaBECHCTBA 2
4). Creniennas yHkmmst, e€ cBoicTBa, rpadux 2 9). KonrpounpHas paboTa 2
5). Pemenune npumepon 2 10).PaboTa Hax ommbOKamMu 1
Ioka3atenbnast pynkuus (10 yacon)
1). ITokazarenbHas pyHKLUSA, CBOMCTBA, Tpaduk 2 KonTposbnas padora 2
2). [lokazaTenpHbIE YpaBHEHUS 2 Pabota Han ommbkamu 2
3). Iloka3aTenbHbIe HEPAaBEHCTBA 2
Jlorapudmunueckas ¢pynknus (16 yacon)
1). Jlorapudmsl 2 5). Jlorapupmuueckue HepaBeHCTBA 2
2). CoiicTBa norapuhMoB 2 6). Pemienue npumepos 2
3). Jlorapupmuyeckast pyHKIMsI, CBONCTBA, rpapuK 2 7). KontponbHas pabota 2
4). Jlorapupmuueckre ypaBHeHUs 2 8). Pabora Haj ommbKamu 2
Tpuronomerpuueckne popmyJisl (24 yaca)
1).Pannans 1 7). ®opMyIbl TOJIOBUHHOTO yIiia 2
2). OnpeneneHre TPUTOHOMETPUYECKUX PYHKIINHA 1 8). ®opMyIIbl MPUBEICHUS 3
3). 3HaK¥ TPUTOHOMETPHUECKUX (DYHKIIUH 2 9). [IpeobpazoBaHre CyMMBI U pa3HOCTHU B IPOU3BEICHHE 2
4) TpuroHoMeTpUUYECKHE TOKIECTBA 2 10). Pemienue npumepos 3
5). ®opmyIbl CIIOKEHUS 2 11). KoutponpHas pabora 2
6).®opMyIIBI TBOWHOTO yTiia 2 12). Pabora Hax ommOkamu 2

Tpuronomerpuyeckue ypasHenus (16 yacon)




1). YpaBHeHu COSX = a, SinX = a 2 4). PemieHre TpUrOHOMETPUYECKUX HEPABCHCTB 3
2). YpaBHeHus tgX = a, Ctgx = a 2 4) KonrponbHas padora 2
3). Perienre TPUrOHOMETPUIECKUX YPABHCHHMIA 5 5) Pabota Hax ommbkamMu 2

Tpuronomerpnueckne pynkuun (20 yacon)
1). O6Gnacth onpeaeieHus: 1 MHOKECTBO 3HAUCHUIM 2 5). y=tgx, rpadpux 2
2). YeTHOCTD, IEPUOAUYHOCTH 2 6). y=ctgx, rpadux 2
3). y =C0sX , rpaduk 2 7). O6paTHBIC TPUTOHOMETPHYECKUE (YHKIIUH 2
4). y =sinx, rpapuk 2 8) Pemenune npumepos 4
9). KonTposnbHas pabota 2

HTorosoe noBropenue (20 yacon)

1) JleiicTBUTEIbHBIE YHCIIA 2

2) CrenienHas (pyHKIUS 3 5) Tpuronomerpuueckue GOpPMYIIbI 3
3) Tloka3zaresapHas QyHKIHS 3 6) TpuroHOMETpUYECKUE YPABHEHHUS 3
4) Jlorapudpmudeckas QyHKIHS 3 7) TpuroHomerpuyeckue GpyHKIUU 3




11 KIIACC

OCHOBHOE COJIEP’)KAHUE (204 uaca)

OYHKIUU (10 yacoB)

Cnoxnas ¢yHkiusa (komrosunus ¢GyHKiui). Bzammao oOpatnbie (ynkiuu. Obnactsh
ompeneneHuss W o0macTh 3HaueHWH oOpatHoW ¢yHkumu. ['padux oOpatHOW (yHKIHH.
Haxoxnenue GpyHkimu, oOpaTHOM JaHHOM.

Crenennast GyHKIHUS C HATYpAJIbHBIM MTOKa3aTeseM, e€ CBOiCTBa U rpaduk. BeprukanbHbie
Y TOPU3OHTAIbHBIE aCUMIITOTHI I'padukoB. ['paduku ApoOHO-ITHHEHHBIX (QYHKITHIA.

Tpuronomerpuueckrne (yHKIHMH, UX CBOWCTBA M TpauKH, MEPHOAUYHOCTb, OCHOBHOU
nepuoi. O6paTHble TPUTOHOMETpHUecKHUe (DYHKIMHU, UX CBOMCTBA U IpadUKH.

[TokazarenpHast QyHKIMs (dKCIOHEHTa), € cBoicTBa W rpaduk. Jlorapupmudeckas
dbyHKIIHS, €€ CBOHCTBA U IpaduK.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A (84 yacoB)

Ilonatue o mnpenene mnocienoBatenbHocTU. CylleCcTBOBaHUE IIpeAeaa MOHOTOHHOM
OTPaHMYEHHOM IOCIEN0BAaTENBHOCTH. JIMHA OKPYKHOCTH M IUIOLIAAb Kpyra Kak IpEIelIbl
HocJIe10BaTeNbHOCTEN. beckoHeuHO yObIBaroIasi FeOMeTpUYECKasl IPOrPECCHs U €€ CyMMa.
Teopemsl 0 penenax nociaeaosarenbHocTel. [lepexon k npenenaMm B HEpaBEHCTBAX.

[TonsiTue o HEenpepbIBHOCTH (GyHKINU. OCHOBHBIE TEOPEMBI O HETIPEPBHIBHBIX (DYHKIIUSX.
[TonsTue o npenene ¢pynkuuu B Touke. [lopenenue pyHkumii Ha 6ECKOHEYHOCTH. ACUMIITOTBI.
[Tonstne o mpousBomHOW (yHKIHMH, (HU3NIECKHHA W TEOMETPHUYECKHI CMBICT MPOHM3BOIHON.
VYpaBHeHHe KacaTeslbHOU K rpaduky GyHkiuu. [IponsBoaHble CyMMBbl, pa3HOCTH, IPOU3BEAECHUS
U 4yactHoro. IIpom3BoaHble OCHOBHBIX 31€MEHTapHbIX (QyHKIUH. [Ipon3BoaHbIe CIOXKHOU U
oOparHoi ¢yHkuuid. Btopas npousBonHas. IIpuMeHeHMe NpPOM3BOJHOM K MCCIIEJOBAHUIO
¢yHKIMI 1 nocTpoeHuto rpaduxos. Mcnoab3oBaHue Mpon3BOIHBIX MIPU PELLIEHUU YPAaBHEHUN U
HEPaBEHCTB, MPH PELICHUU TEKCTOBBIX, (PU3MYECKHX U I'€OMETPUYECKUX 3a7ay, HAXOXKACHUU
HauOOJBIINX U HAUMEHBIINX 3HAYCHUH.

[Tnomans kpuBoiauHeHHOW Tpameuuu. I[loHsATHE 00 OINpeneleHHOM MHTErpae.
[TepBooOpaznasa. IlepBooOpa3Hble  3nemeHTapHbIXx  GyHKuuil. IlpaBunma  BbIUMCICHUS
nepBooOpaznbix. @opmysna Hetorona-Jleitbuuna.

[IpuMepsl HMCHIONB30BaHUSA ITPOU3BOAHOW JUIS HAXOXKJIEHUS HAWIYYIIEr0 pELIeHHs B
OPUKIAJHBIX 3a7adax. HaxoxaeHue CKOpocTH i Ipolecca, 3aJaHHoro Qopmynoi umu
rpaduxom. [Ipumepsl npumeHeHus: UHTErpaja B pu3MKe U reoMeTpuu. Bropas npousBoaHas u
ee ¢usnueckuil cmeica. IlepBooOpasHas. IlpaBuia HaxoxaeHHs mnepBooOpasHbIx. [lmomans
KPUBOJIMHENHON Tpamnenyuu W UHTEerpaj. BerduciieHne MHTErpaioB. BelUMCIEHHE IUIOMIANEH C
MIOMOILBI0 UHTETPAJIOB.

YPABHEHUA U HEPABEHCTBA (20 yacoB)

Pemenue pannoHalbHBIX, MOKA3aTEIbHBIX, JOrapu(PMUUECKUX ypaBHEHUN U HEPABEHCTB.
Pewienne nppanuoOHaIBHBIX U TPUTOHOMETPUYECKUX YPABHEHUM U HEPABEHCTB.

OcHOBHbIE TIpHEMBbl pEIIEHUST CHUCTEM YpaBHEHUMW: TOJCTaHOBKa, airedpanyeckoe
CJIIO’KEHHE, BBEJICHUE HOBBIX IIEPEMEHHBIX. PaBHOCHUIBHOCTD YpaBHEHUN, HEPABEHCTB, CUCTEM.
Pemenne cucrem ypaBHEHMI C JBYMS HEHW3BECTHBIMHU INPOCTEHIIMX THNOB. Pemenue cucreM
HEPaBEHCTB C OJHOU IIEPEMEHHOM.

JlokazaTenbcTBa HepaBeHCTB. HepaBeHCTBO o0 cpeaHeM apu(METHYecKOM M CpeaHeM
reOMEeTPUYEcKOM JBYX uucelsl. Mcrmonb3oBaHue cBOMCTB W rpagukoB (QyHKIMH MpHU pelIeHUH
ypaBHEHUH M HepaBeHCTB. MeToj uHTepBasoB. M300pakeHrne Ha KOOPAMHATHOM IIOCKOCTH
MHOXKECTBA PELICHUN YPABHEHUN U HEPABEHCTB C ABYMS IIEPEMEHHBIMU U UX CUCTEM.

[IppuMeHeHne MaTeMaTH4eCKMX METOJAOB JUIs PEHICHUs COAEPKATENbHBIX 3a1ad U3
pasNMYHBIX obOnacTeil Hayku M TNpakTUKU. MHTepmperauus pe3ynabTara, Y4YeT peajbHbBIX
OTpAaHUYECHUU.



3JEMEHTHI KOMBUHATOPUKHU, CTATUCTUKH U TEOPUU BEPOSITHOCTEMN
(20 yacoB)

TabnuuHoe u rpaduyeckoe MpeacTaBiIeHUE JaHHBIX. YMCIOBBIE XapaKTEPUCTUKHU PSJIOB
JTAaHHBIX.

[loouepenupli W OJHOBPEMEHHBI BBIOOP HECKOJIBKMX JJIEMEHTOB U3 KOHEYHOIO
MHOXecTBa. DOpMyJibl  4uClIa IIEPECTAHOBOK, COYETAHWM, pa3MmelieHuil. Pemenue
KOMOMHATOpHBIX  3amady. Dopmyna OumHoma Hprotona. CBoiicTBa  OMHOMMANBHBIX
ko3 Puuuenton. Tpeyronbuuk [Tackans.

DneMeHTapHble W CIIOXKHBIE COOBITHS. PaccMoTpeHue ciiydyaeB M BEPOSTHOCTb CYMMBI
HECOBMECTHBIX  COOBITHH, BEpPOSATHOCTH  IPOTHBOIOJIOXKHOTO  coObiTus.  IloHATtne o
HE3aBUCHUMOCTH COOBITHII. BeposTHOCT M cTaTHCTHYECKAsl YACTOTA HACTYIUICHUS COOBITHSI.

T'EOMETPUS (68 yacoB)
MHoOrorpaHHuKH.

Bepuunsl, peOpa, rpanu MHororpaHHuka. PazBeprka. MHororpanssle yribl. Beimykibie
MHOTOIpaHHUKHU. Teopema Ditnepa.

[Ipu3ma, ee ocHoBaHMs, OOKOBbIE pedpa, BbICOTa, OOKOBas MOBEPXHOCTb. [IpsAMas wu
HakJIoHHas npusMa. [IpaBunbshas npusma. [lapamienenunen. Kyo.

[Tupamuna, ee ocHoBaHHE, OOKOBBIE pedpa, BbICOTA, OOKOBAsl MOBEPXHOCTh. 1peyrojbHast
nupamuaa. [IpaBuwibHas nupamuaa. Y ceyeHHas nupaMua.

Cummerpui B KyOe, B apajulesienuiiesie, B Ipu3Me 1 MupaMue.

[ToHsiTHE O CUMMETPHUH B IPOCTPAHCTBE (LIEHTPAJIbHAS, OCEBasi, 3€PKaJIbHAs).
Ceuenust MHOrorpanHukoB. [Toctpoenue cedeHui.

[IpencraBienure o MpaBWIbHBIX MHOIOTPAHHUKAX (TeTpaszp, KyO, OKTa’Ap, J0AEKadap U
UKOCadIp).

TeJia ¥ MOBEPXHOCTH BpalllCHHS.

Humuaap u koHyc. YceueHHbII koHyc. OCHOBaHHE, BBICOTa, OOKOBas IHOBEPXHOCTH,
oOpa3yromas, pa3BepTrka. OceBble CEUeHUs U CEUEHUs NapasuieIbHble OCHOBAHUIO.

Hlap u cdepa, ux cedeHus. Omurnc, runepbosia, mnapabosia Kak CeYeHHMs KOHYca.
Kacarenbnast mnockocth k cdepe. Cdepa, BnucanHass B MHOTOTPAaHHHK, c(epa, omucaHHas
OKOJIO MHOTOrpaHHUKa. L{unuHApHYecKrue 1 KOHUYECKHE TOBEPXHOCTH.

O0bembl Tesl M IVIOIIA/IN UX OBEPXHOCTEiA.

[Tonsitue 06 o6veme Tena. OTHomeHHEe 00beMOB MOA00HBIX Ted. DopMynbsl o6beMa KyOa,
napajulesienunena, npusMsl, IWIMHApAa. PopMyibl 00beMa NupaMuibl U KoHyca. DopMylibl
IUIOINAAM TOBEPXHOCTEN IMIMH/PA U KoHyca. DopMysbsl 00beMa M1apa 1 IUIOMAAN ChEpHI.
KoopauHaThbl 4 BEKTOPHI.

JlekapToBBI KOOpAMHATHI B IpocTpaHcTBe. DopMysa pacCTOSHUS MEXAY ABYMS TOUYKaMH.

VYpaBHenus cdepsl U miockocTi. PopMyiia paccTOSTHUS OT TOYKU J0 TIOCKOCTH.
BexTopsl. Monyne Bekropa. PaBeHCTBO BeKTOpOB. Cll0KEHHE BEKTOPOB M YMHOKEHUE BEKTOPA
Ha 4yucio. YToa Mexay Bektopamu. Koopannatel BekTopa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.
Konnuneapusle BekTopbl. PasnokeHne BeKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOpPaM.
Kommuianapusie BekTopbl. Pa3noxeHue no TpeM HEKOMILIAHAPHBIM BEKTOPaM.



KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE
AJITEBPA U HAYAJIA AHAJIM3A

Copep:xaHue 4achkl

[IpousBoHas U €€ TeOMETPUUECKUN CMBICT

1) lpousBoaHas

2) HenpepbIBHOCTH QYHKIIHH.

3) IlpousBoHas cTeneHHON QYHKIMH

4) Tpasuna auddepeHIHpOBaHUS

5) Tlpou3Bo/IHAsE HEKOTOPBIX AIEMEHTAPHBIX (HYHKIHUIT

6) TpousBoHAsK CIOKHOM DYHKIIHH

7) TeoMeTprUIECKUit CMBICIT TIPOM3BOTHOM

8) YpaBHeHue kacaTensHOM U HOpMAIH K TpaduKy QyHKIMH
Kontpoasnas padora

NARNBRABRNNOND

IIpuMeHeHHe NPOU3BOJHOM K MCC/IeI0BAHUIO PYHKIUI

1) Bo3pacTanue 1 yObiBaHue (HYHKIHH

2) DKcTpeMyMbl HYHKIIHH

3) IpumeHeHre MPOU3BOIHON K MOCTPOCHHIO rPapUKOB (yHKITHIHA
4) Hauboubiiee 1 HaNMeHbIIee 3HaYeHHE QYHKIMH

5) BeimykinocTs rpaduka GpyHKIHH, TOUKA epernba
KonTpoJsbHas padora

HuTerpaa

1). IlepBooGpazHas

2). [IpaBniia HaXOXKACHHS IEPBOOOPA3HBIX

3). [nowmaas KPUBOIUHEHHOW TPANSI[HU 1 HHTETPa

4). BpIYHCIICHHE HHTETPAIOB

5). Beruncnenue mionaeii ¢ moMOIIBI0 HHTETPAIoB

6). [IpiMeHeHne TIPOM3BOIHO U HHTETpaia K PEIICHUIO MPAKTHYSCKUX 3812
KoHntpomnbHas pabora

KomoOunaropuka

1). lepecraHoBKH

2). Pasmerenus
3).CoueTaHus 1 UX CBOMCTBA
4).bunom Herotona

JJieMeHThl TEOPHH BEPOSATHOCT el

1). Cobsrtusi. KomOuHarms cOOBITHIA.

2). BepositHOCTh coObITHSI. ClTOXKEHHE BEPOSITHOCTEH.
3).HesaBucumbie cOOBITHS. Y MHOKEHHE BEPOSTHOCTEH
4).Cratuctuyeckasi BEpOSTHOCTb

CraTucruka

1). CiyuaiiHbie BETHYHHBI
2). LleHTpanbHble TCHACHLMA
3).Mepsi pazbpoca

IToBTOpEHNE Kypca ajire6pbl 1 HAaYaJ aHAJIN3A

1). Yucna u anreGpandyeckre mpeodpa3oBaHust
2). YpaBHeHUSs

3). Hepasenctaa

4). CucreMsl ypaBHEHHH U HEPABEHCTB

5). TekcToBbIE 3a1a4n

6).@yukiuu u rpaduku

7). [Ipou3BoHAs: U HHTErpa

AvVoONOOoNBNMNNOIRPWWwRONMNNRRONOORRONENVR oM




KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

I'EOMETPUA
MeToa KOOPAUHAT B IPOCTPAHCTBE 164
KoopanHaThl TOUKH U KOOPAHHATHI BEKTOPa 4q

1) IpssmoyrompHast cucTeMa KOOPAWHAT B IPOCTPAHCTBE.

2) KoopanHaTh! BeKTOpa

3) Casi3p MEKIy KOOPAMHATAMH BEKTOPOB U KOOPIHHATAMHU TOUCK
4) Tpocreiiiie 3a1a491 B KOOPAUHATAX

CansipHoe Npou3Be/ieHNEe BEKTOPOB 6u
5) Yroa mexay BeKTOpamMu

6) CransipHOe MPOU3BEICHIE BEKTOPOB

7) BblunciieHHe YII0B MEKIY TPSIMBIMH H TIIOCKOCTSIMA
8) YpaBHeHue MmI0CKOCTH

JABukeHus 4q
9) llenTpanbHast CHMMETPHS
10) OceBast cuMMeTpHs

11) 3epkanbHasi CAMMETPHS
12) TapasnnenbHblil IEPEHOC

KonTposabHas padora 24
Huaungp, KOHYC, AP 204
ununap Ayq

1). TousTre NUIMHIpPA

2). [nomamp MOBEPXHOCTH HIHHIPA
Konyc 4q
3). [ousTHe KOHYCA

4). ITnommane MOBEPXHOCTH KOHYCa
5). Yceuennsblit koHyC

Cdepa 4y
6). Cdepa u map

7). YpaBHenue chepbl

8). BaumHoe pacmosioxkenue chepsl U IOCKOCTH
9). KacarenbHast INTOCKOCTH K cdepe

10). Inomams cheps

KoM0OnHanms Te1 BpameHusi 1 MHOTOTPAHHUKOB 6y
KonTpoJsbHasi pagora 24

O0BeMBbI Te 224
O0beM NpsIMOYToJILHOI0 NapaJJieenumnena 4q

1). Ilousitue o6beMa

2). O6beM NpsIMOYTONIBHOTO TapalIesienune a
O0bem npsiMoii NIpU3MBbI M HWJIMHAPA 4q
3). OGbeM TpsIMOii TPU3MBI
4). O6beM mIIHHIpa
O6beM HAKJIOHHOW MPHU3MBbI, MUPAMUJIBI U KOHYCA 6
5). Berunciienrie 00beMOB TEJT C TOMOIIIBIO ONPEAETIEHHOTO HHTErPaja
6). O6beM HAKJIOHHOM MPU3MBI

7). O6beM nUPaMUJIbI

8). O6beM KoHyca

O0beM mapa u IIomagb chepsl 64
9). O6beMm 1apa

10). O6BbeM ApOBOrO CErMEHTA, IAPOBOTO CIIOS M ILIAPOBOT0 CEKTOpa
11). IMnowans chepsr

Kontponsnas pabora 24

HTorosoe noBTOpeHne Kypca reoMeTpuu 104




