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IosicHuTEIbHAA 3aIIUCKA
PabGouass mporpamma mo ajredpe W HadajlaM aHajdu3a COCTaBJIEHA Ha OCHOBE
dbenepabHOrO KOMIIOHEHTA T'OCYJapCTBEHHOTO CTaHIapTa OCHOBHOTO OOIIEro
oOpa3zoBaHUs.

OO01as xapakTepucTHKa Y4eOHOr0 nmpeamera.

B COBPEMEHHBIX YCIOBHUSX oOpa3zoBaHue MIPU3BAHO 00eCIeYuTh
(GYHKIIMOHAIBHYI0 TPAaMOTHOCTh W COLMAIBHYIO aJanTaiuio OO0ydJaroIuxcs Ha
OCHOBE MPUOOPETEHUS] MU KOMIIETEHTHOCTHOTO OMbITa B cepe yueHHUs], TO3HAHUS,
poeCCHOHATILHO-TPYIOBOIO  BBIOOpA, JIMYHOCTHOTO  Pa3BUTHS, IIEHHOCTHBIX
OPHMEHTAIIM W CMBICIOTBOPYECTBA. IJTO MPEIONPEICISIET HANPaBICHHOCTh IEleH
oOyueHuss Ha  (HOPMHUPOBAHHWE KOMIETEHTHOW  JUYHOCTH, CIIOCOOHOH K
KU3ZHEACATEILHOCTH W CaMOOIPECICHNI0 B WH(POPMAIIMOHHOM OOIIECTBE, SICHO
NPEACTABISIONICH CBOM TMOTEHIMAIbHBIE BO3MOXXHOCTH, PECYpChbl M CIIOCOOBI
peaau3ay BEIOPaHHOTO KU3HEHHOTO ITYTH.

I'naenoit yenvio wKoIbHOZ0 00pazosanus SBISETCS pa3BUTHE peOCHKA Kak
KOMIIETEHTHOM JIMYHOCTU IYTEM BKIIKOYEHHS €r0 B PA3JIMYHbIE BUAbI LIEHHOCTHOU
YEJIOBEUYECKOM JICITEIBHOCTH: yueOa, MO3HaHUSI, KOMMYHHKAIIHS, TPO(eCCUOHATIbHO-
TPYJIOBOM BBIOOP, JIMYHOCTHOE CaMOpPAa3BUTHE, IIEHHOCTHBIC OPUEHTAIMH, TOUCK
CMBICJIOB JKH3HeneaTeNnbHOCTH. C 3THX IMO3UWIUK 00ydYeHHE paccMaTpUBACTCS Kak
IPOLIECC OBJIAJACHUS HE TOJBKO OINPEICIEHHOM CYMMOW 3HAaHUW M CHCTEMOU
COOTBETCTBYIOIIIMX YMEHUW M HABBIKOB, HO M KakK IIPOLECC OBJAJICHUS
KOMIIETCHIIUSAMU. DTO ONPEICIUIO e 00yueHusl ajredpe u HaAYaJIaM aHAJIM3a:

e (¢opMuUpOBaHHMe TPeICTABJIEHHIA O MaTEMaTHKE KaK YHUBEPCAIbHOM SI3bIKE
HAyKH, CPEICTBE MOJECTUPOBAHUS SBJICHUHA W TPOIECCOB, 00 MIESIX U METOAaX
MaTEeMaTHUKH;

®  pa3BUTHE JIOTMYECKOTO MBIINUIEHUS, MPOCTPAHCTBEHHOTO BOOOpPaKEHUS,
AITOPUTMUYCCKOW  KYJIbTYpPhl, KPHTHYHOCTH MBIIUICHWS HAa  YPOBHE,
HEeoOXomuMoM It Oyayrnedl mpodecCHOHATBHON JEeATEeIbHOCTH, a TaKKe
MOCJIEYIOIEro 0Oy4YeHHs B BBICIICH IIKOJIE;

®  OBJIAJleHHMEe MAaTeMATHYeCKHUMH 3HAHUSAIMM M yYMEHHUSIMH, HCOOXOIUMBIMHU B
MOBCEAHEBHON JKW3HU, JUISI UW3YYCHHS IIKOJBHBIX E€CTECTBEHHOHAYYHBIX
JUCIUIUIMH Ha 0a30BOM YpOBHE, JUJISl MOJIy4eHUs 00pa3oBaHUs B 001acTsIX, HE
TpeOyroux yriyOJeHHON MaTeMaTUdeCKOM MOJIrOTOBKH;

®  BOCHNUTaHHE CPEACTBAMH MATEMATUKH KYJIbTYpbl JUYHOCTH, ITOHUMAaHUS
3HAYMMOCTH MAaTE€MAaTUKU JJII HAyYHO-TEXHUYECKOTO MPOrpecca, OTHOIICHUS K
MaTeMaTUKEe KaK K 4acTH OOIIEYEIOBEYECKON KYJIbTYpPHl 4Yepe3 3HAKOMCTBO C
HMCTOPUEH PA3BUTHUSI MATEMATHKH, SBOJIIOIIMEN MAaTEMATHUUECKUX UICH.

Ha ocHoBanuu TpeboBaHuii ['oCynapcTBEHHOro 0Opa30BATENbHOIO CTaHAApTa
2004 roma B comepkaHWM paboyed MpPOrpaMMbl M KAJICHIAPHO-TEMATHYECKOTO
IUIAHUPOBAHUA TMPEANONAraeTcsi peajn30BaTh aKTyallbHbIE B HACTOSIIEE BpeMs



KOMIIETEHTHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, JEATEIbHOCTHBIN  IMOIXOJbI,
KOTOPBIE ONPECISAIOT 3242491 00y YeHUS
® MpUOOPETECHHE MaTeMAaTHISCKUX 3HAHUM U YMCHUH;
® OBJaJcHUE OOOOIICHHBIMM  CIOCOOAMH  MBICIUTEIBHOM,  TBOPYECKOM
JIeSATEIIbHOCTEH;
® OCBOCHME KOMIICTCHIIUN: Y4eOHO-TIO3HABATEIIbHOW, KOMMYHUKATUBHOM,
pedIeKCUBHOM, JUYHOCTHOTO CaMOPa3BUTHS, ICHHOCTHO-OPUEHTAIIMOHHONU U
mpoecCHoHaTBEHO-TPYAOBOTO BEIOOPA.

KoMneTeHTHOCTHBIA TMOAXOA OMNPENEIAET CIEIYIOIue 0COOEHHOCTH
IPEAbIBICHUS COJEPKaHUI 00pa30BaHMs: COBEPIIICHCTBOBAHNE HABBIKOB HAyYHOT'O
TO3HAHUS, pa3BUTHE IMO3HAaBaTEeIbHON KOMIIETECHIINHU yqammxcs,

COBEPIICHCTBOBAHNE Y4YEOHO-TIO3HABATENPHOM U PEQPIIEKCUBHOW KOMIETCHIIHUH.
[TpuanMEl oTOOpa cofepaHUS CBS3aHBl C IEISAMH OOpa30BaHMSA, JIOTUKON
MEXIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBsI3€H, a TaKKE C y4eTOM BO3PACTHBIX
O0COOEHHOCTEH Pa3BUTHUS yUaITUXCSI.

JInyHOCTHAsI OpHEeHTAIUsI 00Pa30BaATEIHHOTO MPOIECCa BRISABIISIECT TPHOPHUTET
BOCIIUTATENBHBIX W pPa3BHBAIONIUX TIieneid oOydeHus. CHoCOOHOCTh yYalIuxcCs
NOHMMAaTh TPUYMHBI W JIOTUKY pa3BUTHS PAa3JIMIHBIX IPOILECCOB OTKPHIBACT
BO3MOXKHOCTh ~ JUIsl ~ OCMBICICHHOTO  BOCTIPHUSITUSL ~ BCErO  pa3HOOOpa3us
MHUPOBO33PEHUYECKUX U COLMOKYIBTYPHBIX CHCTEM, CYHIECTBYIOIIUX B COBPEMEHHOM
MHpe. Cucrema y4eOHBIX 3aHATHH TpU3BaHa CIOCOOCTBOBATh Pa3BUTHIO
JUYHOCTHOM CaMOWACHTU(UKAIMKM, TYMaHUTAPHOW KYJNbTYpbl IIKOJIHHHUKOB, HX
NpUOOIIEHUI0 K COBPEMEHHOW HaykKe U TEXHHKE, YCWICHHI0O MOTHUBAIMHA K
COLIMATTPHOMY TO3HAHUIO U TBOPUYECTBY, BOCIUTAHHUIO JIMYHOCTHO U OOIIECTBEHHO
BOCTPEOOBAaHHBIX KAaUueCTB.

JleATe/IbHOCTHBII MOIX0/T OTpakaeT  CTPaTErHio COBPEMEHHOM
00pa30BaTEIbHON MOJUTUKU: HEOOXOAMMOCTh BOCIIUTAHUS YEJIOBEKA U IpaKIaHUHA,
HalleJIECHHOr0 Ha COBEpIIeHCTBOBaHUE oOmiecTBa. CucreMa ypOKOB COPHUEHTHPOBAHA
HE CTOJIBKO Ha Tepefady «TOTOBBIX 3HAHMIT», CKOJIBKO Ha (DOPMHUPOBAHUE aKTHBHOU
JUYHOCTH, MOTHBUPOBAHHOW K camMoo0pa3oBaHUIO, 0OJadarolield JOCTaTOUYHBIMU
HaBBIKAMH U TICUXOJIOTHYECKUMHU YCTAaHOBKAMHU K CaMOCTOSITETbHOMY TIOHUCKY, OTOO-
py, aHaiM3y ¥ WCIOJb30BaHHI0O WH(GOPMAIMU. OTO TMOMOXET BBIMTYCKHHUKY
aJanTUpOBaThCsA B MHpe, rAe o0beM HH(GOpMaHMKU HENPEPHIBHO pacTeT, TIe
colManbHasi U MpoQecCHOoHaNbHAs YCIEIIHOCTh HANPAMYIO 3aBUCAT OT MO3UTHUBHOTO
OTHOILIEHUSI K HOBALUSM, CaMOCTOSATEIbHOCTH MBIIIJICHUS U MHUIMATUBHOCTH, OT
TOTOBHOCTH TIPOSIBJISITH TBOPYECKHWH TMOAXOM K Jely, HCKaTh HeCTaHIapTHBIC
CHOCOOBI perieHus npooieM, OT TOTOBHOCTH K KOHCTPYKTUBHOMY B3aUMO/IEH CTBHIO C
JTOIBMH.

Creruduka meneil U cofepkKaHusl M3y4deHHs anreOpbl W Hayal aHalivW3a Ha
npoGUIbHOM YPOBHE CYIIECTBEHHO IIOBBIIAET TpeOoBaHUs K peduieKCMBHOM
AeATEJHLHOCTH YYallUXCA: K OOBEKTMBHOMY OIICHMBAHHIO CBOMX Yy4YEOHBIX
JIOCTM)KCHUM, TOBEACHUSA, YEPT CBOEH JHMYHOCTH, CIMOCOOHOCTH W TOTOBHOCTH
YUUTBIBATh MHEHHSI JPYTHX JIOJEH TpH ONpeAciieHUHd COOCTBEHHOW MO3UIUU U



CaMOOICHKEC, ITIOHUMAaTh LICHHOCTH 06p8.30BaHI/I$I KaK CpCaACTBa pa3BUTHUA KYJIBLTYPhI
JIMYHOCTH.

TPEBOBAHMUSA K YPOBHIO ITOAT'OTOBKH YHAHIUXCA

B pe3ynbTaTte u3ydyeHuss MaTeMaTUKU Ha TPO(QHUILHOM YPOBHE B CTApIIEH MIKOJIE
YUEHUK JTOJIKEH 3HATh/TIOHUMATh:

3HAYCHHE MAaTeMaTUYeCKOW HAayKH s PEIICHUs 3a/1ad, BO3HUKAIONINX B
TEOPUU W  TPaAKTUKE, MHUPOTYy W  OrPAHUYCHHOCTh  MPUMEHEHUS
MaTeMaTHYeCKUX METO/IOB K aHAIM3Y U MCCIIEIOBAHUIO TIPOIIECCOB U SIBICHUI
B MIPUPOJE U OOIIECTBE;

3HAYEHUE NPAKTUKU U BOIMPOCOB, BO3HUKAIOUIMX B CaMOl MaTeMaTHKe, IS
(dopMupOBaHUs U Pa3BUTHI MaTEMaTUIECKOW HAYKH;

UJeU paCIIUPEHHUs] YHUCIOBBIX MHOXECTB KaK croco0a IMOCTPOEHHs HOBOIO
MaTeMaTHYeCKOro armapara Jjs peluleHus MPaKTUYeCKUX 3a7ja4 U BHYTPEHHUX
3aJ1a4 MaTeMaTHKU;

3HAYEHUE UJIeil, METOJIOB U PE3YJIbTATOB aIreOphl U MATEMAaTUYECKOTIO aHaJIH3a
IS TIOCTPOCHUS MOJIETIEH pealIbHbIX MPOIECCOB M CUTYAIINIA;

BO3MOXXHOCTH T€OMETPHUYECKOro s3bIKa KaK CpPEICTBAa ONHCAaHUS CBOWCTB
peabHBIX PEIMETOB U UX B3AaUMHOTO PACIIOIOKEHUS;

YHUBEPCAJIbHBI XapaKTep 3aKOHOB JIOTUKM MaTeMaTHUYECKHUX PacCyKICHHH,
UX MPUMEHUMOCTH B PA3IMYHBIX 00JIACTSAX YEIOBEUECKON e TEIbHOCTH;
pasnuure TpeOOBAaHUMN, MPEAbSBIIEMbIX K JOKa3aTelbCTBAM B MaTeMaTHKE,
€CTECTBEHHBIX, COIMAbHO-Y)KOHOMHUYECKHX W TyMaHHUTapHBIX HayKax, Ha
MPAKTHKE;

PO  aKCMOMaTUKM B MaTeMaTUKe,  BO3MOXXHOCTh  IOCTPOCHHSI
MaTEeMaTUYECKUX TEOpUM HAa  aKCMOMATUYECKOM  OCHOBE; 3HAYEHHUE
aKCMOMATHKH JUIS JPYrux objacTeil 3HaHUS U IS IPaKTHKHY,

BEPOSTHOCTHBIN XapakTep pa3lIMYHBIX TMPOIECCOB U 3aKOHOMEPHOCTEU
OKPY>KaloILlero Mupa.

B pe3yabTarte n3yueHusi Kypca ajaredpbl M HauaJl aHaau3a yqyammecs 11
KJIACCOB JI0JKHBI  YMeTh:

HaXOAWUTbh 3HAUEHUS KOPHS, CTENEHH, JorapudmMa ¢ IOMOILBIO TaOJIHIL;
BBIIIOJIHATH TOXKJIECTBEHHBIE npeodpazoBaHus UPPALMOHAIIBHBIX,
NOKa3aTeJIbHBIX, JTOrapu(PMUYECKUX BBIPAKEHUM;

pelarh uppanuoHalIbHbIE, TOKa3aTeIbHbIe, JOrapu(pMUIECKUE YPABHEHUS;
UMETh TMPEACTABIEHHE O TIpauueckoM crocode pelIeHus YpaBHEHHHA U
HEPABEHCTB;

pemarb MppalOHAIbHBIE, ITOKa3aTeNbHBIE, aorapudm u
HEPABEHCTBA;

UMETh HarjisiHble TMpeACTaBiIeHUss 00 OCHOBHBIX CBOMCTBax (PyHKIMH,
WUTIOCTPUPOBATH UX C MOMOIIBIO TpadhUIeCKuX N300paKEeHUI;

n300paxatb rpaUKd OCHOBHBIX JJIEMEHTApHbIX (YyHKIMH; omupasch Ha
rpaduk, OMUCHIBATH CBOMCTBA 3TUX (PYHKUMUI; YMETh HCIOIb30BaTh CBOWCTBA
(GYHKIMM U151 ypaBHEHMsI U OLICHKH €€ 3HaYeHUI;



NPEJICTABISATh KOMILIEKCHOE YHC/I0 B alreOpanvyeckord U TPUTOHOMETPHUUECKOM
dbopmax;

BBIMOJIHATH OIEPALMU CIIOKEHUS, BBIYMTAHUS, YMHOKEHHS M JICTICHUS YHCE,
3alMCaHHBIX B alreOpamyeckoil ¢opMme, omeparud yMHOXCHHS W JCJICHUS
qHCel, MPEACTABICHHBIX B TPUTOHOMETPUIECKON (hopMme;

UCIOJIb30BaTh  MPUOOpPETEHHBIE  3HAHMS W YMEHHMS B IPaKTUYECKOH
NEATEIBbHOCTH U ITOBCEIHEBHOM KU3HU JUIA:

peuieHrs MNPUKIAAHBIX 3a7ad4, B TOM YHCIE COUHUAIBHO-3KOHOMUYECKHX
dbu3ndecKkux, Ha HaAWOOJbIIME W HAUMEHbBIIHME 3HAYCHUS, HAa HAXOXJICHHUE
CKOPOCTHU U YCKOPEHHSI,;
MOCTPOEHUS U UCCIIEIOBAHUS MPOCTEUIINX MATEMATUYECKUX MOJIEIIEH;
aHaJIM3a pEaJIbHBIX YMCIOBBIX JAHHBIX, NMPEACTABICHHBIX B BUJIE AHArPaM,
rpadrKoB;
aHaJIM3a MTHPOPMALIMKM CTATUCTHYECKOI0 XapaKTepa;
ONMHCAHMS C TIOMOIIBI0 (PYHKIIUI pPa3IMYHBIX 3aBUCUMOCTEH, MPEICTABICHUS
uX rpau4ecKu, HHTEPIpETaluu rpauKoB.
Pe3yabTaThl 00yyeHus
YucsioBbie M OyKBEHHbIE BBIPAKEHHS, YMETh:
BBITIOJIHATh apudMeTuueckue IeUCTBUSA, coYeTas YCTHbIE MU MHUCHbMEHHBIC
MPUEMBI, IPUMEHEHUE BBIYUCIUTEIBHBIX YCTPONUCTB; HAXOAUTh 3HAYECHHSI KOPHS
HATypaJdbHOM CTEMEHH, CTENEHU C paIlMOHAJIbHBIM IOKa3areseM, Jiorapudma,
UCIOJIb3YsI IPU HEOOXOJIMMOCTH BBIYMCIIUTEIBHBIE YCTPOICTBA; MOIb30BATHCS
OLICHKOM M IIPUKUIKON IIPU MIPAKTUUYECKUX pacueTax;
MPUMEHSTh TOHSTUSI, CBA3AaHHBIC C JIETUMOCTBIO IIETBIX YUCEN, NMPU PEUICHUU
MaTEeMaTUYECKUX 3a]1ay;
HaXOJWTh KOPHM MHOIOWIEHOB C OJHOW TEPEMEHHOHN, pacKJaJbIBaTh
MHOT'OYJICHBI HA MHOXHUTEJIH;
BBITIOJIHATh ~ JEUCTBUSL €  KOMIUIEKCHBIMU  YHWCJIaMH,  IOJb30BaThCS
F€OMETPUYECKON HMHTEPIPETAMEN KOMIUIEKCHBIX YHCEN, B MPOCTEUIIUX
Cly4asix HaXOJWUTh KOMIUIEKCHbIE KOPHU YpaBHEHUH C JeWCTBUTEIbHBIMU
kod purreHTamu;
NPOBOJUTH  MPEOOpa3OBaHHUSI  YUCIOBBIX M OYKBEHHBIX  BBIPOKECHUI,
BKJIIOYAIOIIUX CTEMEeHH, pauKalibl, JOrapupMbl U TPUTOHOMETPUUYECKUE
byHKINH;
UCNOb306aMb  NPUOOpEeMmeHHble  3HaHUs U  YMeHUus 8 NPaAKmuieckoll
O0esimeNlbHOCmU U NOBCEOHEBHOU JCU3HU O TPAKTUYECKUX PACUETOB IO
dbopmymnam, BKIO4Yast (OPMYIIBI, COACPKAIINE CTETICHH, PAJAUKAIbBI, JJOTapu(PMbI
U TPUTOHOMETPUYECKUE (PYHKIIUU, UCTIONB3YsI IPU HEOOXOJUMOCTH CIPABOYHbBIE
MaTepualbl U IPOCTEHIINE BEIUUCIUTEIIbHBIE YCTPOMCTBA;

DYyHKIUMN U TPaPUKH, YMETh:

OIpEAeNATh 3HayeHue (YHKIMM MO 3HAYEHUIO apryMEeHTa NpU Pa3IUYHBIX
criocobax 3aaaHus QyHKINM;

CTpouTh TpaduKu WIYYCHHBIX (YHKIUN, BBIMOIHATH MPEoOpa3OBaHMUS
rpaduKoB;



OIMCHIBATH 110 TPadUKy | 10 POopMyJie TIOBEICHUE 1 CBONCTBA (QYHKIIHIA,
pelaTh ypaBHEHHS, CHCTEMbl YpaBHEHWH, HEPAaBEHCTBA, WCIIONB3YS CBOMCTBA
byHKIIMN 1 uX rpadUdecKue MpeACTaBICHHUS;

UCNONBL306AMb  NPUOOPEeMmeHHble  3HAHUS U YMeHUs 8 NPAKMU4ecKoll
0esAmeNbHOCMU U NOBCEOHEBHOU JHCU3HU OJis: ONMCAHUS W WCCIENAOBAHUS C
MOMOIIBI0 (PYHKITMI pealbHBIX 3aBUCUMOCTEH, TIPE/ICTABICHUS WX TpadUdIecKu;
WHTEPIpETauy TPpaGuKOB PeaTbHBIX TPOIECCOB;

Hauana mateMaTn4ecKkoro aHa/JInu3a, YyMETh:

HAXOJUTh CYMMY O€CKOHEUHO YOBIBAIOIIEH T€OMETPUUECKUI TPOTPECCU;
BBIUMCIISITH TMPOM3BOJHBIE M TMEPBOOOpA3HBIE JJIEMEHTApHBIX  (YHKIUH,
MPUMEHSST TIpaBUjia BBIYMCICHUS MPOU3BOMHBIX M TIEPBOOOPA3HBIX, UCTOIB3YS
CIPaBOYHBIE MAaTEpUAJIbI;

UCCIIENOBATh (DYHKITMU M CTPOUTH X IPadUKH C MTOMOIIBIO TIPOU3BOTHOM;
pelaTh 3a7a4u ¢ MPUMEHEHUEM ypaBHEHUS KacaTeabHOH K Tpaduky QyHKINY;
pemaTth 3aJaud Ha HAXOXKJACHUE HAWOONBIIET0 W HAWMEHBIIETO 3HAYCHHS
(GYHKIIMY HA OTPE3KE;

BBIYHCIIATH IJIOMIAh KPUBOJIMHEHHON TpaIenu;

UCNONb306aMb  NPUOOpEemeHHble  3HAHUs U YMeHUus 8 NPAKmuieckoll
0esimenbHOCMU U NOBCEOHEBHOU JHCU3HU OJisl: PEIUICHUS] TEOMETPUYECKUX,
bu3HYeCKUX, SJKOHOMUYCCKHUX M APYTUX NPHUKIATHBIX 33/1ad, B TOM YHCIIC 3a7a9
HAa HauOONbIIME W HAWUMEHBINE 3HAYCHWS C TPUMEHEHHWEM ammapara
MaTeMaTHYECKOTO aHaIN3a;

YpaBHeHUA U HEPABEHCTBA, YMETh:

pelmaTh palnydoHaNIbHBIC, IOKa3aTeJIbHble W JIOrapu(MHUYECKUE ypaBHEHUS U
HEPABEHCTBA, HWPPALMOHAJIbHBIE W TPUTOHOMETPUYECKUE YpPAaBHEHHUS, MX
CUCTEMBI;

JIOKa3bIBAaTh HECJIOKHBIE HEPABEHCTBA;

pelarh TEKCTOBBIE 33/1a4 C TOMOILBIO COCTABJICHHsI YPABHEHHI, U HEPABEHCTB,
WUHTEPIIPETUPYSI PE3YNIBTAT C YUETOM OIPAHUYEHUIN yCIIOBHS 3a/1a4H;
n300pakaTb Ha KOOPAMHATHOM IMJIOCKOCTH MHOXKECTBA PELICHUIN ypaBHEHHUU H
HEPABEHCTB C JABYMs IIEPEMEHHBIMHA U UX CUCTEM.

HaXOJUTh NPUOIMKEHHBbIE PEHICHUS YpPaBHEHMH M HX CHUCTEM, HCHOIb3ys
rpaduueckuii MeTos;

pelaTh ypaBHEHHUS, HEPAaBEHCTBA M CHUCTEMBbl C NMPUMEHEHHEM TIpapUuecKux
NPEICTaBICHU, CBOMCTB (DYHKIINI, MPOU3BOJHOI;

UCNONbL306aMb  NPUOOPEMeHHble  3HAHUA U YMEHUs 6 HNPAKMu4ecKou
O0esimeNlbHOCmU U NOBCEOHEBHOU JiCU3HU OJis1: TIOCTPOCHUS M HCCISIOBAHMUS
IIPOCTEMIINX MATEMATUYECKUX MOJIEIIEH;

DJjieMeHTbl KOMOMHATOPUKH, CTATUCTUKHA U TEOPUHU BEPOSITHOCTE, yMeThb:

pemarh NpocTelIne KOMOMHATOPHBIE 3aa4l METOJIOM Iepebopa, a TakkKe C
WCIIOJIb30BAaHUEM HW3BECTHBIX (opmyi, TpeyrodbHuka [lackams; BBIYHCISATH
kodddummentsl OuHoma HpioToHa 1o Qopmyne W C  HCMIOIB30BAHHEM
TpeyronbHuka [lackans;



®  BBIYUCIATH BEPOSTHOCTH COOBITUHA HA OCHOBE TOJICYETa YHCIA HCXOJIOB
(mpocTeiiiue cay4dan);

®  UCcnonvb30eamsv  NpuobpemeHHvle  3HAHUA U YMEHUs 8  NPAKMUYECKOU
0esimeNIbHOCMU U NOBCEOHEBHOU JiCU3HU 0. aHAIN3a pPeajbHbIX YHUCIOBBIX
JAHHBIX, TIPEICTABICHHBIX B BHJAE JuarpamM, TrpaduKoB; I aHAIW3A
uH(pOpMAIUN CTATUCTHYECKOr0 XapaKkTepa.

Baaners koMneTeHUMAMU:

® y4yeOHO — MMO3HABATEbHOMT;

LIEHHOCTHO — OPUEHTALMOHHOM;

pedIIeKCUBHOMT;

KOMMYHUKATUBHOM;

MH(OPMaIMOHHOW;

COLMAJILHO — TPY/IOBOM.

COJEPXAHME OBYYEHMA

1. Tpuronomerpuyeckue GpyHKIMHU
[lepnonuunocth TpUroHoMerpuyeckux (pyHkuuii. CoicTBa U rpaduku QyHKUUNA Y
= sinX, y = cosx, y = tgx, y = ctgx. Tpuronomerpruyeckue HepaBeHcTBa. OOpaTHbIE
TPUTOHOMETPUYECKUE (DYHKITUH.

OCHOBHbIE 1IETM — HM3yYEHUE CBOWCTB TPUTOHOMETPUUYECKUX (PYHKIMI; oOydeHue
MOCTPOEHUIO IPAPUKOB TPUTOHOMETPUUECKHUX (DYHKIIHIA.
Martepuai riaBsl iepeHeceH u3 yaeOnuka 10-ro kimacca ¢ 1enpto yBenudenus B 10-m
KJIacCc€ BPEMEHU Ha M3y4eHHE OCTalibHbIX TeM. K cBoiicTBaM (DyHKIIMHU, U3BECTHBHIM
yYaliuMcsi B CBSI3M C HM3YYEHHEM TPHUTOHOMETPHUYECKUX (PYHKIMM, J00aBiseTcs
CBOMCTBO MEPUOJUYHOCTU. OTO CBOWCTBO IO3BOJSIET  CTPOUTH  rpauKu
TPUTOHOMETPUUYECKUX (DYHKIIMI B /1Ba 3Tala: CHayaua Ha OTpe3Ke (WM UHTEpBale),
PaBHOM IO JJIMHE TepHoay (YHKIMH, a 3aTeéM — Ha BCEH YHCIOBOW MPSMOM.
CBolicTBa KaKJ10i1 KOHKPETHONW TPUTOHOMETpUYECKON (QYHKIMH (HOPMYyIUPYIOTCS C
OIOpO# Ha rPaPUUECKYIO WILTIOCTPALIHIO.
OOs3aTenbHBIM I8 BCEX  SIBJSIETC  HAaBBIK  IOCTPOEHHS  TpaduKoB
TPUTOHOMETPUYECKUX (DYHKIIMI, TMONTYYEHHBIX B pe3yJibTaT€ CABUIOB M CXKaTUU
(pacTskeHuit) BIOIb KOOPAMHATHBIX OCEH.

2. IIpousBoaHas U ee NpMMEHEHHE.
IIpenen ¢ynkuuu. HenpeprsiBHOCTH (QyHKuuu. IlpaBuna nuddepeHrpoBanus.
[IpousBogHast creneHHOM (yHkiuu. Tabnuua NPOU3BOAHBIX —BJIEMEHTapHBIX
¢yukuuid. ['eomerpuyeckuid cmbici Npou3BoAHOW. Bo3pactanue u yObiBaHUE
¢yHkuun. OkcrpemyMbl ¢GyHKIuU. [IpuMeHeHune NPOU3BOIHON K MOCTPOEHUIO
rpadukoB pyHkuuii. Hanbonsuiee n Haumensliee 3HaueHus: GpyHkuuil. [IponsBonHas
BTOPOTO MOPsIIKA, BHITYKJIOCTh M TOUKH MEeperuoa.
OcHoOBHbIE LIeTH — (POPMUPOBAHUE MOHATHUS IPOU3BOJHON; 00yUeHNE HAXO0XKIECHUIO
MPOU3BOAHBIX C MCHOJB30BaHHEM (opmyn U mnpaBun Jud@epeHIrpoBaHus;
dbopMupoBaHHE HAYAIBHBIX YMEHUW B MPUMEHEHUU METON0B AU epeHIInaaIrHOro
UCYMCIICHHUS K PEUICHUIO MPAKTUYECKUX 3a/1a4.



[ToHsiTHE MPOU3BOAHON (PYHKIIMU MTEPBOHAYAILHO PACCMATPHUBAETCS KAK MTHOBEHHAs
CKOPOCTb JBMKEHHSI MaTE€pHaIbHOM TOUKH, 3aT€M BBOAMTCA OOLIEE ONpeeleHUe
IPOU3BOJHOM uepe3 TMpeAen Pa3HOCTHOTO OTHOIICHUS. 3aKpEIUIEHUIO MOHSATHS
MIPOU3BOJHON CHOCOOCTBYET BBIBOJ MPOU3BOJHBIX OTAEIBHBIX (YHKIHN «I10
OIIPEIIEIICHUIO».
B yueOHuKe paccMaTpuBaIOTCS YEThIpE MpaBUIAa HAXOXKICHHUS MPOU3BOIHBIX.
[IporcxomuT 3HAKOMCTBO CO CJOXKHOW (YHKIIMEH W TIPABUIIOM HAXOXKICHHUS €€
IIPOU3BOJTHOM.
YCBOGHME T€OMETPUYECKOr0 CMBbICHA IPOU3BOJAHOW W HANKMCAHWUE YpPaBHEHUS
KacaTeabHON K rpaduKy (PyHKIIMU B 3aJaHHOM TOYKE SIBISETCS OOS3aTEIbHBIM IS
BCEX yYaILIUXCA.
C nomompio Teopembl JlarpaHxka OOOCHOBBIBA€TCS JOCTaTOYHOE YCJIOBHE
BO3pacTaHusi M yObIBaHUS (QYHKUMU. BBOJATCS TOHATHS KPUTHYECKUX U
CTallMOHApHbIX To4YeK. JlomkHoe BHUMaHMe yxensercs teopeme depma u ee
r€OMETPUYECKOMY CMBICITY, & TAKXKE JOCTATOYHOMY YCIOBUIO DKCTPEMYMA.
[Ipu oOydenun mnocTpoeHH0 TpaPukoB (YHKIMI C TOMOUIBIO MPOU3BOJHOM
MOTYEPKUBAIOTCS OCOOCHHOCTH TIOCTPOCHHUSI Tpa)UKOB UETHBIX U HEYETHBIX
GyHKIUNA. YPOBEHb CIOXKHOCTH M3JI0KEHUS U COJEpKaHHE MPUKIAHOTO acleKTa B
HAXOXKJEHUU HAMOOJBIIEr0 M HAaMMEHBUIEro 3HAYEHUH (PYHKIUU HAa OTpPE3KE WIIU
UHTEpBaJie (IPU PEUICHUN TEOMETPUUYECKUX U (U3UUECKUX 3a/1a4) yUYUTETh BEIOMpAET
B COOTBETCTBHH C LIETSIMU 00yUYEHUS B KJIACCAX KOHKPETHOrO NpoduJs.

3. UuTerpan
ITepBoo6pa3znas. I[IpaBuna HaxoxIeHUS TepBO0Opa3HbIX. [lnomaas KpUBOIMHEHHON
Tpaneuuy. MHTerpasm u ero BbIYMCIEHWE. BplUMCIIeHHE IUIOMIANEN C ITOMOIIBIO
uHTerpanoB. IlpuMeHeHue wuHTErpasioB Uil pemieHus (QU3WYECKUX 3ajad.
[Ipocreiimue auddepeHunanbHble ypaBHEHUS.
OcHOBHasg 1e€Tb — O3HAKOMJICHHE Y4YalluXcsl C TIOHATHEM IMEepPBOOOpPa3HON U
o0y4eHre HaX 0 ICHUIO TUIONIael KPUBOJIMHEHHBIX TPAIICIIHA.
[Tonsitue nepBooOpa3HOW BBOAMTCS IMOCIE PACCMOTPEHUs (PU3NYECKOM 3aAadd o
HaXOXJACHUM 3aKOHA JBWIKEHUS TOYKH MO 3aJaHHOW cKopocTu. PaccmarpuBarorcs
NepBOOOpa3HbIe KOHKPETHBIX (DYHKIMI M TpaBuiia HaXOXACHHUS MEPBOOOPAa3HBIX.
[lnomans KpUBOJMHENMHOMW TpaIelUU ONPEACISAETCS KaK IPEeaeia HHTETpajbHbIX
CYMM.
[lonsiTue wHTErpana W MNPUMEpPbl BBIYUCIEHUS HMHTErpajgoB HE  SABISIIOTCA
00s13aTeNbHBIMU JJIS1 U3YYEHHUS BCEMU yYaIIUMHUCH.

4.KoMILIeKCHBIE YHCJIa

CnoxxeHHne M YMHOXXEHHE KOMIUIEKCHBIX 4Hceld. MoIylb KOMIUIEKCHOTO YHCIIA.
Beluntanne W JeIeHHE KOMIUIEKCHBIX 4YHCeN. ['eoMeTpuueckass WHTEpIIpETalus
KOMIUJIEKCHOI0 yucia. Tpuronomerpuueckas Gopma KoOMIUIEKCHOro uncia. CBolcTBa
Moayisi U apryMmenra. KBajapaTHoe ypaBHEHHE C KOMIUIEKCHBIM HEU3BECTHBIM.
[Ipumepsl penienust anredpanyeckux ypaBHEHHI.
OcHOBHBbIE 1LIeNH — 3aBepiieHre (HOpMUPOBAHUS NIPEJCTABICHUS O YKcie; 00ydeHue
JNEUCTBUSIM C KOMIUIEKCHBIMM YHCIAMH WU JEMOHCTpAlUs PEUICHUWA pa3InyHbIX
YPaBHEHUM HAa MHOXKECTBE KOMIIJIEKCHBIX YUCET.



PaccmaTtpuBaroTcs derbipe apuMETHUECKUX JIEUCTBUSA C KOMILIEKCHBIMU YMCIIAMH,
3aJIaHHBIMU B anreOpandeckoil hopme. BBoguTCS MOHATHE KOMITIEKCHOHN TIIOCKOCTH,
Ha KOTOPOU WJUIKOCTPUPYETCS T€OMETPUUYECKHUI CMBICT MOAYJISI KOMIUIEKCHOTO YHCIIa
M MOAYJS PpA3HOCTH KOMIUIEKCHBIX 4uncen. PaccmarpuBaercs mepexon  OT
anreOpandeckoil K TPUTOHOMETPHUUYECKOW (opMe 3amucu KOMIUIEKCHOTO 4YHClia U
oOpaTHBIN MEePEXO.
5. DyieMeHThl KOMOMHATOPUKH
[Ipumepsl koMOuHaTOpHbIX 3amad. [IpaBunmo ymHOoxeHus. IlepecTaHOBKH.
Pasmemenus. Coueranus u ux cBoiictBa. bunomuansnas gpopmyna HeroToHa.
OCHOBHBIE 1€ — 03HAKOMJIEHHWE C OCHOBHBIMU (hOpMYJIaMU KOMOMHATOPUKH U MX
NpUMEHEHUEM TMpU pElIeHUH 3aaad; (popMUpOBaHHE 3JIEMEHTOB KOMOHWHATOPHOIO
MBIIUICHHUS.
OcHoBOIl Tpu BbIBOAE (HOPMYJ YHUCIIA TEPECTAHOBOK W Pa3MEIICHUN SIBISETCS
MPaBUJIO YMHOXKEHUSI, TOHUMAaHUE KOTOPOro (hOpMUPYETCs MIPU PEIICHUU Pa3InYHBIX
OpuKIagHbiX 3aaad. CBoilcTBa 4YHCIIa COYETAHUM JIOKA3bIBAIOTCS U 3aTEM
IPUMEHSAIOTCA IPU OPTaHU3ALMHU U UCCIEN0BAaHNU TpeyrojbHuKa [lackans.
6. 3HAKOMCTBO C BEPOSTHOCTHIO
BepositHocTh coObITHS. CliokKeHHE BEPOSITHOCTEH. BEepoATHOCTH MPOTHUBOMOIOKHOTO
cOOBbITHS. YCIIOBHasE BEPOATHOCTb. BeposSTHOCTh MpPOU3BEAEHUS HE3aBUCUMBIX
COOBITHIA.
OcHoBHas 1edb — (GOPMUPOBAHUE YMEHHUS HAXOJUTh BEPOATHOCTH CIIyYalHBIX
COOBITUH B MPOCTEHIIMX Ciy4asX, HCIOIb3Yysd KJIACCHUECKOE ONpeeieHue
BEPOATHOCTHU U MPUMEHSSI IPU HEOOXOAUMOCTH (POPMYIIbI KOMOMHATOPUKH.
Kiaccuueckoe omnpeneneHue BEPOSTHOCTH CIYYalHOIO COOBITHS BBOJUTCS IOCIIE
PAaCCMOTPEHHUS OTHOCUTENHOM YacTOThl (CTATUCTHUUYECKOW BEPOSTHOCTH) COOBITHS
«BBIMIAJI OpeN» B ONBITE C MNOAOPACHIBAHMEM MOHETHl. BO3MOXKHA oOpraHu3aius
PEATBHBIX PKCIIEPUMEHTOB C IIETBI0 YCTAHOBJIEHUS TOTO (PaKTa, 4YTO MPU YBEITUUCHUH
gyucjia SKCIEPUMEHTOB (HAmpuMep, NpH MOAOpaChIBAHUU MOHETHI WM KOCTH)
OTHOCHUTEJIbHASI YaCTOTa PacCMaTPUBAEMOTO COOBITUS «BCe OoJiee MPUOIUKAETCI» K
HEKOTOPOMY YHCITY, SIBIISIOIIEMYCS BEPOATHOCTHIO COOBITHS. Takas paboTa mOMOKET
OCO3HATh U MOHATHE AIEMEHTAPHOTI'O COOBITHUS.
[Ipu pemieHnn 3amad Ha IMOACYET BEPOSATHOCTH C KMCIOJIB30BAHUEM OIPEICICHUS
ATOrO TOHATHA MHOTMM Y4YalluMCs TMpPOIIE CHAadyajlla HaXOAUTh YHUCJIO BCEX
AJIEMEHTAPHBIX HMCXOJOB COOBITHS, a 3aTeM YK€ YHCIIO OJIArOMPUSITCTBYIOIINX
UCXO/JIOB.
BBoasTcs mMOHATHS JOCTOBEPHBIX U HEBO3MOXHBIX COOBITUM, YCTaHABJIMBACTCS
BEPOSITHOCTh KaXJ0T0 M3 HUX. [oHATHE HE3aBUCUMOCTH COOBITUI BBOIHUTCS ITOCIE
3HAKOMCTBA C MOHSTHUEM YCIOBHOW BEPOATHOCTH. 3aJa4ll HAXOXKIEHUS BEPOATHOCTH
MPOU3BEICHUSI HE3aBUCUMBIX COOBITUN (POPMYTUPYIOTCS B OCHOBHOM JIJIsl CUTYaIlHH,
KOT'Jla HE3aBUCUMOCTh PacCMaTpUBAEMbIX COOBITHI OYEBUIHA.
9. UTorosoe nmoBTOpeHne Kypca ajaredpbl 1 Ha4YaJl MaTeMATHYECKOI0 aHAJIU3A

YPpOKH UTOrOBOTO ITOBTOPEHUS UMEIOT CBOEH LIEIBIO HE TOJILKO BOCCTAHOBIICHUE B
namsiT ~ y4yaliuxcsi OCHOBHOTO MaTepuaiga, HO H  0000IIeHHEe, YTOYHEHHE
CUCTEMATHU3ALIMIO 3HAaHUH 10 ajredpe U HayalaM MaTeMaTUYeCcKOro aHajlau3a 3a Kypc
CpPEIHEH LIKOJIBI.



[loBrOopeHue mnpenaraercss MPOBOAUTH IO OCHOBHBIM  COZAEPKATEIBHO-
METOJUYECKUM JIMHUSIM U 1eJIECOO0pPa3HO BBICTPOUTH B CIEAYIOIIMM MOPSIKE:
BBIUMCIICHUS M TpeoO0pa3oBaHUsl, YpaBHEHUS M HEPABEHCTBA, (PYHKIMHM, Havala
MaTeMaTUYECKOr 0 aHAJIN3A.

[Ipu npoBeaeHUH UTOTOBOI'O TOBTOPEHUS MPEIAraeTcsl LIMPOKOE UCIIOIb30BaHUE
U KOMOMHUPOBAHUE PA3JIMYHBIX TUIIOB YPOKOB (JICKIIUM, CEMUHAPOB, MPAKTUKYMOB,
KOHCYJIBTALIMIA M T.€.) C LEJBbI0 OBICTPOro OXBaTa OOJBIIOrO MO0 00bEMY MaTepHala.
HeoOxomumbiM ~ 3J1€eMEHTOM ~ YPOKOB ~ HMTOIOBOIO  TOBTOPEHUSI  SIBIISETCS
camocTtosiTenbHas paborta ywammxca. OHa MOJ€3HAa KaK CAMHM Y4YalllUMCS, TaKk U
YUUTEIIO JIJIs1 OCYILECTBICHHUs OOpaTHON CBA3H.

B pe3yabTarte 000011a10111€r0 MOBTOPEHUS KYypca ajJredpbl M HAYaJIa aHAJIHU3A
3a 11 KiIacc co3aath yCIOBUS yUaIUMCS 1Sl BBISIBJICHUS:

- BJIQJICHUS MOHATUEM CTEIIEHU C PAlMOHAJIBHBIM [OKA3aTeJIEM, YMEHUE BBITIOIHATh

TOXIECTBEHHbIC MMPEOOPA30BAHUS U HAXOJIUTh UX 3HAYCHUS,

- yYMEHHUS BBITIOJIHATh TOXICCTBEHHBIE TPEOOPA30OBAHUS TPUTOHOMETPUUYECKHX,

UPPpALMOHAIBHBIX, ITOKA3aTEIbHBIX, JIOTaPU(PMUUECKUX BHIPAKEHUN;

YMEHHUSI peliaTh CHUCTEMbl YpPaBHEHHU, COAEp)KAIMX OJHO WX JIBa YpPaBHECHUS

(;rorapudmMuueckux, UpparuoHaNbHbBIX, TPUTOHOMETPUYECKHUX ), PEIIaTh HEPABEHCTBA

C OJTHOM MEepEeMEHHOM Ha OCHOBE CBOMCTB (DYHKIUU;

- YMEHHSI UCII0JIb30BAaTh HECKOJIBKO MPUEMOB MPH PELICHUN YPABHEHUM;

- pelaTh ypaBHEHUS C UCIIOJIb30BaHUEM PABHOCUIBHOCTH YPaBHEHMI; UCIOJIb30BATh

rpaduk GyHKIMH IPU PEIICHUH HEPABEHCTB (IpadUIecKuil METON);

- YMEHHUS HaxOIWUTh MPOU3BOAHYIO (YHKIIMH; MHOXECTBO 3HA4YeHHH (YHKINH,

00JacTh ONpeNereHusl CI0KHOM (PYHKUUHU; HUCIOIb30BATh YETHOCTh U HEYETHOCTh

byHKIHH;

- YMEHHS UCCJIeOBaTh CBOMCTBA CJIOXKHOW (PYHKIHUH;, HCIOJIB30BATh CBONCTBO

MEePUOTUIHOCTH (PYHKIIUW JUIsl PEIICHUs 3a7ad;, YWTaTh CBOWCTBA (DYHKIIMH TIO

rpaduKy U pacro3HaBaTh rpadUKy dJEMEHTAPHBIX (QYHKIIUH;

- YyMEHMSl pellaTh W MPOBOAUTH HCCIEIOBAHWE PEUICHHS TEKCTOBBIX 3a/a4 Ha

HaXOXJACHUE HAuOONbIIEr0 (HAaUMEHbIIIET0) 3HAYEHUS BEIUYUHBI C MPUMEHEHUEM

IIPOU3BOHOM;

- YMEHHS pelliaTh 3aJlauyu apaMeTpUYecKre Ha ONTUMHU3AIHUIO;

- YMEHMs pemniath KOMOWHHUPOBAaHHBIE YPAaBHEHUS M HEPABEHCTBA; HCIOJIb30BATh

HECKOJIBKO MPUEMOB IPHU PEIICHUN YPABHEHUN U HEPABEHCTB;

- YMEHHS H3BJIEKaTh HEOOXOAMMYIO WH(MOpPMAIMI0 M3 Y4eOHO-HAYYHBIX TEKCTOB;

MPUBECTU MPUMEPHI, TOA00PaTh apryMEHThI, CHOPMYITUPOBATH BHIBOJIBI.
TemaTnyeckoe NJIAHUPOBAHUE YYeOHOI0 MaTepuaa

Ne TeMma KoandyecTBO Yacos,
naparpada OTBeI¢HHOE HA
yqeﬁnmca N3YYCHHE TEMbI
1.Tpuronomerpnueckune pyukuuu (18 yacon)
50 [leprogMYHOCTh TPUTOHOMETPUUECKUX (DYHKIMI 2
51 OyHKIHMA y = SinX, €e CBOICTBA U Irpauk 3
52 ODyHKIIHS Y = COSX, €€ CBOICTBA U rpaduk 4




53

OyHKIMY y = {gX U y = CtgX, UX CBOMCTBA U
rpaduku

54

TpuroHomeTpuyecKre HepaBeHCTBA

55

OOpaTHbIe TPUTOHOMETpHUUYECKHE (DYHKITUU

N

Kontponbnas padota Ne 1 o teme:
«Tpuronomerpuyeckue GyHKIIUI

AHanu3 KOHTPOJILHOM pabOThI

|

2. llpousBoaHas u ee npuMeHenue (35 yacon)

[Tpenen @ynkumu. HenpepbiBHbIe GYHKIMU

ITponsBonHas

ITpaBuna quddepeHnmpoBanus

[TpousBoHas CTeneHHON QYHKITH

OB WN| -

[Tpon3BoHBIE HEKOTOPBIX DIIEMEHTAPHBIX
byHKIIUN

WINWN W

['eomeTpryecKuil CMBICI IIPOU3BOIHOM

BospacTtanne u yObiBanue QyHKImm

OkcTpeMyMbl QYHKIUU

OO (N[O

[IprMeneHne Npon3BOIHON K ITIOCTPOCHUIO
rpadukoB QyHKIMNA

Arlww b

Haubounpiiee 1 HanMeHbIlee 3Ha4eHUS] PYHKIUU

D

11

[TpousBogHast BTOPOro MOPsIIKa, BHITYKIOCTh U
TOYKU Tepernda

N

KonTponbnas padora Ne 2 no teme: «IIpon3Boanas
U €€ IPUMEHEHUE»

AHanu3 KOHTPOJILHOM pabOThI

3. UuTerpaJ (18 yacosB)

12

[TepBooOpaznas

13

[IpaBuiia HaXOXI€HUS IEPBOOOPA3HBIX

14

[Imomane KpuBOIMHEWHON Tpaneuu. Marerpan u
€ro0 BbIYKCIICHUE

15

Bpraucnenue momanaen ¢ moMoIbo HHTETPaIoB

16

[IpuMeHeHre UHTErPATIOB AJI PEIICHUs
dbuznUecKux 3a1a4u

N

17

[Tpocreiimne quddepeHIaibHbIe YpaBHEHHUSI

Konrponbhas padora Ne 3 o reme: «MHTErpanmy

|

AHaM3 KOHTPOJIBHOU PabOThI

|

4. KommiaekcHbie uncja (18 yacosn)

18

OrnpeneneHne KOMIUIEKCHBIX YUCET

19

CnoxxeHue u YMHOKXCHHNC KOMIIJICKCHBIX YHCCJI

20

Moynp KOMILIEKCHOTO YuCia

21

Brrunrtanue u JACJIICHUEC KOMIIJICKCHBIX YHCCII

22

['eomeTpuueckast HHTEpIIPETALUSA KOMIUIEKCHOTO
YHUCIIa

NININ I




23 Tpuronomerpuyeckas (opmMa KOMIDIEKCHOTO YUCIIA 3
24 CBolicTBa MOAYJIA M apTyMEHTa KOMILIEKCHOTO 2
qucia
25 KBanpaTHOE ypaBHEHNE ¢ KOMILUIEKCHBIM 1
HEU3BECTHBIM
26 [Tpumepsl penieHus anredpandyeckux ypaBHEHUN 2
KonTponbnas pabota Ne 4 o teme: 1
«KomMriekcHble ynciay
AHanu3 KOHTPOJILHOM pabOThI 1
5. DaeMeHTbI KOMOMHATOPUKH (13 yacoB)
27 KomOunaropssie 3aaun. [IpaBuiio yMHOKEHUS 1
28 IlepecTtanoBKH 2
29 Pasmenienus 2
30 CoueraHus U MX CBOIMCTBA 3
31 bunomuaneHas popmyna HeroToHa 3
Kontponbhas padota Ne 5 o teme: «1eMeHTBI 1
KOMOMHATOPHUKM
AHanu3 KOHTPOJILHOM pabOThI 1
6. 3HAKOMCTBO ¢ BepoSITHOCTHIO (13 yacoB)
32 BeposTHOCTh COOBITHS 1
33 CrnoxxeHue BEpOATHOCTEN 2
34 BeposiTHOCTh IPOTHBOIOIOAKHOTO COOBITHS 2
35 YcnoBHast BEpOATHOCTh 3
36 BeposiTHOCTh IPOM3BEAEHUS HE3AaBUCUMBIX 3
COOBITUI
Konrponbhas padora Ne 6 o Teme: «3HaKOMCTBO € 1
BEPOSTHOCTHIO
AHann3 KOHTPOJILHON pabOThI 1
IloBTOpeHnue (21 yac)
Hroro 136 yacos




I'eomeTpus
IHosicHUTeIbHASA 3alIMCKA
PabGouas mnporpaMma 1Mo reoMeTpuu COCTaBji€Ha Ha OCHOBE (herepanbHOro
KOMITOHEHTA TOCYIapCTBEHHOI'0 CTaHapTa OCHOBHOI'O O0IIEro 00pa3oBaHusl.
W3ydenne reoMeTpun B CTapiieii mkoje Ha MpoQUIbHOM YPOBHE HAIIPaBICHO

Ha JIOCTHXKEHUE CICIYIONIUX LEIe:

. (¢popmupoBanue npeacraBiaeHui 00 UAESIX U METOJIaX MAaTEMAaTUKH; O
MaTeMaTHUKE KaK YHUBEPCAIBbHOM SI3bIKE HAYKHU, CPEICTBE MOJEIUPOBAHUSI
SIBJICHUM ¥ TTPOIIECCOB;

. OBJIaJICHHE YCTHBIM 1 TMCbMEHHBIM MAaTEMAaTUUYECKUM SI3bIKOM,
MaTeMaTUYECKUMH 3HAHUSIMU U YMEHUSIMU, HEOOXOIUMBIMU JIJISI U3YUYCHUS
IITKOJIBHBIX €CTECTBEHHO-HAYYHBIX AUCITUIUIAH, JIJIS IPOAODKEHUST 00pa30BaHUS
Y OCBOCHHUS U30paHHOM CIENUATbHOCTH Ha COBPEMEHHOM YPOBHE;

. pa3BHUTHE JIOTUYECKOT0 MBIIUICHUS, AITOPUTMUYECKON KYIbTYPHI,
MIPOCTPAHCTBEHHOTO BOOOpaXEHUSI, Pa3BUTHE MATEMAaTUYECKOTO MBIIICHUS U
UHTYUIIMH, TBOPUYECKUX CIIOCOOHOCTEN HA YPOBHE, HEOOXOIUMOM LIS
MIPOJIOKEHUS 00pa30BaHUS U ISl CAMOCTOSITENIBLHOM JAESITEIbHOCTH B 00J1aCTH
MaTEMaTUKH U €€ IPWIOKEHUHN B Oy IyIiei mpopecCuoHAIbHON AesITEIbHOCTH;

. BOCIIUTAHUE CPEACTBAMU MATEMATUKH KYJIbTYPbI JUYHOCTH: 3HAKOMCTBO C
HUCTOPUEH PA3BUTHUSI MATEMATUKH, SBOJIFOIIMEN MAaTEMATUYECKUX UIECH,
MOHMMAaHKE 3HAYMMOCTH MaTEMaTUKH sl OOLIIECTBEHHOTO IIporpecca.

Kypc xapakrepu3yeTcsi pallMOHaJIbHBIM COYETAHUEM JIOTMYECKON CTPOrOCTH U
r€OMETPUYECKON  HArJAJHOCTH. YBEIMUYMBACTCS TEOpPETUYECKas 3HAYMMOCThb
U3y4aeMOro MaTepHualla; pacIIUpsOTCS BHYTPEHHHE JIOTHYECKHE CBSA3M Kypca;
NOBBIILIAETCA POJb JEAYKIUH, CTENEeHb aOCTPAaKTHOCTH H3y4aeMoro Marepuala.
VYyamuecs 0OBIaAeBalOT MPUEMAMU AHAIMTHKO-CUHTETHYECKOW IEATEIbHOCTH IPHU
JOKA3aTeIbCTBE TEOPEM W pelleHu 3anad. lIpukinaaHas HampaBI€HHOCTH Kypca
o0ecrieynBaeTcs IMOCTOSHHBIM OOpallleHHWEeM K HarJIaJIHOCTH, HCIIO0JIb30BaHUEM
PUCYHKOB M 4YepTeKel Ha BCceX dTamax 0Oy4YeHHs U pa3BUTHEM I'€OMETPUUYECKON HH-
TYMIIMM Ha 3TOW ocHoBe. lleneHanpapienHoe oOpailleHne K NpuMepaM U3 MPaKTUKU
pa3BUBAE€T YMEHHUS YYAIUXCS BBIWICHATh T'eOMeTpHueckue ¢akTbl, (HOpMBI U
OTHOLICHUS B IpEAMETaX WU SBJICHUAX JEHCTBUTEIBHOCTH, HCIIOJIB30BaTh S3bIK
TrE€OMETPUU AJI UX ONHUCAHMUSL.

[IpakTHueckass HampaBIIEHHOCTb Kypca  ONpPENeNsieTcs  CHCTEMaTUYECKUM
pPa3BUTHEM TE€OMETPUUYECKOr0 ammapara g pPEIIeHHWs 3aJad Ha BBIYMCICHUE
3HAYEHU T€OMETPUUYECKUX BEIUYHH.

Oo01mey4yeOHbIe YMEHUSI, HABBIKHM U CIIOCOOBI 1eSITeIbHOCTH.
B xoae uzyuyeHuss MaTeMaTHKH B IPO(QUIBLHOM Kypce cTapiiei HIKO0JIbI

yuyaiuecsi poa0JIKAOT OBJIAJeHHE PA3HOOOPA3ZHBIMHU CIIOCO0AMU
NesiTeJIbHOCTH, MPUOOPETAIOT U COBEPIIEHCTBYIOT OMBIT:



® IIPOBENCHUS JOKA3aTEIbHBIX PACCYKICHUH, IOTHIECKOTO 00OOCHOBAHUS
BBIBOJIOB, HCTIOJIb30BAHMSI PA3TTUYHBIX S3BIKOB MATEMATHKH JIJIS1 WITIOCTPALINH,
MHTEPIPETaIlii, apTYMEHTAINH U JOKa3aTelIbCTBA;

® pENICHUs MUPOKOTO Ki1acca 3a/1ad U3 pa3InIHbIX Pa3/IesioB Kypca, TOUCKOBOM
Y TBOPYECKOMN JAESITETbHOCTU MIPH PEIICHUH 33724 MOBBIIIEHHON CI0KHOCTU U
HETHITOBBIX 33]1aY;

® T[JIAaHUPOBAHUS M OCYIIECTBICHUS aJTOPUTMUYECKON NESTEIbHOCTH:
BBITIOJTHEHHS U CAMOCTOSITEIIBHOTO COCTaBJICHHS aJTOPUTMUYECKUX
NpEINUCaHU U UHCTPYKITUH HAa MaTeMaTHIECKOM MaTepuae; UCIIOIb30BAHUS
¥ CaMOCTOSATEIHLHOTO COCTaBICHHUS (JOPMYIT Ha OCHOBE 00OOIIEHHS YaCTHBIX
CJIy4aeB U pPe3yJbTaTOB SKCIIEPUMEHTA; BHIIOJHEHHS pACU€TOB PAKTHUECKOT O
XapakTepa,

® TOCTPOCHHS U UCCIIEOBAaHUSI MAaTEMAaTUIECKUX MOJIETICH ISl ONTMCAHUS
pElIeHHs MPUKIIAIHBIX 33724, 33/1a4 U3 CMEXHBIX JUCITUIUINH U PEaTbHOU
KU3HU; TIPOBEPKH U OI[CHKU PE3yJIbTAaTOB CBOEH pabOThI, COOTHECEHHS HX C
MOCTaBJICHHOMW 3a/1a4yeid, C IMYHBIM KU3HEHHBIM OMBITOM;

® CaMOCTOSITEIBHOM pabOTHl C ICTOYHUKAMH HH(POPMAIIUH, aHaTN3a, 0000 IICHHS
U CHCTEMaTHU3alliy ToJTydYeHHOU WH(OpMaIliK, HHTETPUPOBAHUS €€ B JTMUHBIH
OTIBIT.

Pe3yabTaThl 00yyeHus

Pe3ynbpraTel 00yueHus npeacTaBieHsl B TpeOOBaHUIX K YPOBHIO MTOATOTOBKHU U
32/1a10T CUCTEMY UTOT'OBBIX PE3YyJbTaTOB O0YyUYEeHUS, KOTOPBIX JOJIKHBI JJOCTUTATh BCE
VYCHHUKH, U3YYaIONINEe KypC MaTEMAaTUKH HAa MPOPUIHHOM YPOBHE.

TpeboBaHusl K YPOBHIO NOATOTOBKH BbINIY CKHUKOB.

B pe3ynomame usyuenusa mamemamurku Ha RPOPUILHOM YPOBHE YUEHUK 00JIHCEH
3HATL/IOHUMATh:

e 3HaueHHWE MATEMaTUYECKOW HAyKH JJIsI PEIICHUS 3a/1ayd, BO3HUKAIOIIUX B
TEOPUUM U TPAKTUKE;, IIUPOTY ¢ OrPAHUYECHHOCTh MPUMEHEHUS
MaTeMaTHYECKUX METOJOB K aHAJIU3y M HCCICIOBAHHUIO IPOIECCOB U
SIBJICHUH B MPUPOJIE U OOIIECTBE;

® 3HA4YCHUE NPAKTUKU U BOIIPOCOB, BO3HHUKAIOIIMX B CaMOM MaTeMaTHKe,
JU1s1 GOPMUPOBAHUS M Pa3BUTHS MaTEMAaTHUYECKON HAYKH,

® 1JIeH PACIIUPEHUS YUCIOBBIX MHOXKECTB KaK Crloco0a MOCTPOCHUSI HOBOT'O
MaTeMaTUYECKOro ammapaTa [Jisd pelIeHUs IPaKTHYECKUX 3a7ad U
BHYTPEHHHUX 3a/1a4 MaTEeMaTHKH;

e 3HaueHue HuJeH, METOJOB M PE3YyJbTAaTOB alIreOpbl U MaTEMaTHUYECKOIO
aHajy3a JJIsl MOCTPOCHMS MOJIETIeH pealibHbIX MPOIECCOB M CUTYAIIUi;

® YHUBEPCAIbHBIM  XapakTep  3aKOHOB  JIOTMKH  MaTeMaTHYeCKHUX
paccykJeHUH, UX MPUMEHUMOCTh B Pa3IUYHBIX 00JIACTSAX YEIIOBEUECKOM
JIESITEIILHOCTH,



e paznuuue TpeOOBaHUM, TMpPEABABIAEMBIX K JOKa3aTeIbCTBAaM B
MaTeMaTuKe, €CTECTBEHHBIX, COLIMATBHO-I)KOHOMUYECKUX u
I'YMaHUTApHBIX HAyKaxX, HAa IPaKTUKE;

® pOIb AaKCMOMAaTMKM B  MarTeMaTUKE; BO3MOXXHOCTb IOCTPOEHUS
MaTeMAaTUYeCKUX TEOpUl Ha aKCHOMATHYECKOHl OCHOBE; 3HaueHUe
AKCMOMATHUKH JUIsl IpYruX oOjacTel 3HaHUS U ISl IPAaKTHUKHY;

® BEPOSATHOCTHBIX XapakTep Pa3IUYHBIX TMPOIECCOB M 3aKOHOMEPHOCTEU
OKPYKaIOILIEro MHUpa.

I'eomerpus

YMeTh!

- COOTHOCHUTH TUIOCKHE T€OMETPHIECKUE (PUTYPBI U TPEXMEPHBIE OOBEKTHI C MX
OIMUCAHUSAMH, YePTEIKAMH, H300PAKCHUAMHU; Pa3INdaTh U aHATU3UPOBATH B3AaUMHOE
pacronoxenue Guryp;

- n300pakaTh reoMeTpudecKkre (GUryphl U Teja, BBITIOIHITH YEPTEXK MO YCIOBHUIO
3a7a4u;

- pelaTb TEOMETPUUYECKHUE 3aJ]a4H, OIUPAsICh HA U3YYECHHBIE CBOMCTBA
TUTAHUMETPUYECKUX M CTEPEOMETPUUECKUX (PUTYP M OTHOIIIEHUH MKy HUMH;

- IPOBOJINTH JOKA3aTEJIbHBIE PACCYXKACHUS MIPU PELUICHUU 3374, JOKa3bIBATh
OCHOBHBIE TEOPEMBI KYpCa;

- BBIUUCIISATH JIMHEWHBIC DJIEMEHTHI U YTJIbI B IPOCTPAHCTBEHHBIX KOHPUTYpALTHUSIX,
00BbEMBI U IJIOMIAAN MOBEPXHOCTEH TEJ U UX MPOCTEHIINX KOMOMHAIINIA;

- IPUMEHATH KOOPJAMHATHO - BEKTOPHBIA METOJI JIJI1 BBIYUCIIEHUS] OTHOILLICHU,
PacCTOSIHUU U YIJIOB;
- CTPOUTH CEYEHUS MHOTOI'PAaHHUKOB M M300paKaTh CEUCHUS TEJI BpaIlleHHUS,

HCI0JIb30BATh MPUOOPeTEeHHbIE 3HAHUA M YMEHHUSI B MPAKTHYECKOI
AeATeIbHOCTH IS

- UCCJICJIOBAHMS HECIOXKHBIX MPAKTHYCCKUX CUTYAIMi HA OCHOBE M3yUEHHBIX
dbopMyn 1 CBOMCTB GUTYp;

- BBIYMCJICHHS JUTHH, TUTOIIaIeH U 00bEMOB PeabHBIX 00BEKTOB MPHU PEIICHUH
MPAKTHYECKHX 33724, UCTIOIB3Ysl MPU HEOOXOAMMOCTH CIPABOYHUKH U
BBIYMCITUTEIbHBIC YCTPOMCTBA.

COIEP KXAHUE OBYYEHUA
BexTopbl
[TonsTue Bektopa B npoctpaHcTBe. CII0KEHHE U BBIUYMUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha unciao. KoMimanapHsle BEKTOpHI.
OcHOBHas LIeNIb- 3aKPENUTh U3BECTHBIE YYAIIUMCS U3 Kypca IUNIAHUMETPUU CBEIECHUS
O BEKTOpax M JIECUCTBUAX HAJ HUMH, BBECTH IIOHATHE KOMIUIAHAPHBIX BEKTOPOB B
IPOCTPAHCTBE M PACCMOTPETH BOIPOC O PA3JIOKEHUM JIIOOOr0 BEKTOpa IO TPEM
JAHHBIM HEKOMIUTAHAPHBIM BEKTOPAM.
MeToa KOOPpAMHAT B IPOCTPAHCTBE.



KoopanHaTbl TOYKH ¥ KOOpAMHATHI BekTOpa. CKalspHOE MPOU3BEIACHHE BEKTOPOB.
VYpaBaenue miockocTu. JIBmkenus. [IpeodpazoBanue mogoous.

OcHoBHasi 1enb- cQOPMUPOBATH YMEHUE YYAIIMXCA TMPUMEHSTh BEKTOPHO-
KOOPAMHATHBIN METOJ K PELICHUIO 3a7a4 Ha BBIYHMCICHHUE YIIIOB MEXAY MPSMBIMH U
IUIOCKOCTSIMM U PACCTOSTHUI MEXKIY JBYMsI TOUKaMH, OT TOUKH JIO IJIOCKOCTH.
uauHap, KOHYC, WIap.

[Tonsatne wumwmuaapa. I[lnomans noBepxHocTn wwIMHApa. lloHsTHE KOHYyCa.
[Tnomans moBepxHOCTH KOHyca. YcedeHHbIM KoHyc. Cdepa u map. YpaBHeHue
cdeprl. BzaumHoe pacnonoxenue cdepbl U IIOCKOCTH. KacaTenbHas MIOCKOCTh K
cthepe. [1nomans chepsl.

OcHOBHas 11elTb- 1aTh yYallUMCsl CUCTEMaTUIECKUE CBEJIEHUSI 00 OCHOBHBIX Telax U
MOBEPXHOCTAX BpallleHUsI- LWIHHIIPE, KOHYyCce, chepe, mape.
O0BemblI TeuI.
O0beM npsiMoyrosibHOro napamienenunena. O0beMbl NPAMONW TPU3MbI U LAIUHAPA.
OO0BeMbl HAKJIIOHHOM MPU3MBI, MUPaAMUBI U KOHyca. O0beM 1apa u Iiomaab cQepsol.
OOBbeMBbI IAPOBOTO CETMEHTA, IMIAPOBOTO CIIOS U IIIAPOBOTO CEKTOpA.
OcHOBHast 1Iefb- BBECTU TMOHATHE OOBEMA TelNa M BBIBECTU (POPMYIBI IS
BBIYHUCIICHUSI O0BEMOB OCHOBHBIX MHOTOTPAaHHUKOB M KPYTJIBIX TeJl, U3yYEHHBIX B
Kypce CTEpEOMETPHH.
Oo6o01maromee NOBTOPEHHUE.

TemaTnuyeckoe NJIAHMPOBAHME YUeOHOI0 MaTepUaJia

Ne TeMma KoanuecTBO Yacos,
naparpada OTBeJAEéHHOE HA
yqeﬁHl/IKa H3YYCHUE TEMbI
I'naBa 1. BekTopsbl B npocTpancTie (6 4acoB)
1 [TonsiTve BeKTOpa B MPOCTPAHCTBE 1
2 CrnoxeHue U BBIYUTAaHUE BEKTOPOB. Y MHOKEHUE 2
BEKTOpA HA YUCJIO.
3 KommuianapHbie BEKTOPBI 2
3au€t Nel o Teme: «BEKTOPBI B IPOCTPAHCTBE 1
I'naBa 2. MeToa koopauHaT B mpocTpancTie (154acoB)
1 KoopimHaThl TOYKH U KOOPJIMHATHI BEKTOPA 6
2 CxkansipHO€ NpOU3BE/ICHHE BEKTOPOB 6
KonTponwsnas padora Nel mo teme: «MeToa koopauHAT 1
B [IPOCTPAHCTBE»
AHanu3 KOHTPOJIILHON PabOThI 1
3au€t Ne2 no teme: «MeToJl KOOpAUHAT B 1
IPOCTPAHCTBE»
I'naBa 3. Huaunap. Konyc. Illap (16 yacoB)
1 Humuap 3
2 Konyc 4
3 Cdepa 6
KontponsHnas padota Ne2 no teme: «{ununap, KoHyc, 1
map»




AHanu3 KOHTPOJIILHON PabOTHI 1
3au€t Ne3 no teme: «{unmmHap, KOHyC, map» 1

I'naBa 4. O0bémbI Tea (174acoB)
1 OO0BEM NIPSMOYTOJLHOTO MapaJijiesenuIiesia 3
2 O06BEM npsAMON TPU3MBI U LIMJTUHPA 2
3 O0BEM HAKITOHHOW PU3MBI, MTUPAMHUJIBI M KOHYCa 3)
4 O6béM m1apa 1 mIomaab cepsl 4
KountponbHas pabota Ne3 no teme: «O0BEMBI TET» 1
AHanu3 KOHTPOJIbHON pabOThI 1
3auét Ned o reme: «OOBEMBI TEI» 1

3akiouuTeIbHOE MOBTOPCHHUE IIPHU MOATOTOBKE K UTOIOBOHM aTTECTAlMM IO

reomerpuu (14 yaco)

UTOT'O |
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