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HOACHUTEJIBHASA 3AIIUNCKA

g 9 b pu3dnKo-MaTeMaTH4ecKoro KJjacca

[IpennogaBanrie MaTeMaTHKU B 00I1€00pa30BaTEILHON IIKOJIE OCYIIECTBISETCS C ONOPOW Ha
CIEeyIOIINe JOKYMEHTBI:

» npukaza MunoOpa3zoBanusi Poccun ot 5 mapra 2004 roga Ne 1089 «O0 yTBepkIeHUN
denepanbHOrO  KOMIIOHEHTAa  TOCYJapCTBEHHBIX  00pa3oBaTeNIbHBIX  CTaH/IApPTOB
HAYaJILHOTO O0IIEro, OCHOBHOTO OOIIEro U CPeAHEro (ITOJIHOTO) 00IIero oopa3oBaHus»;

» mnpukaza MunooOpaszoBanusi Poccun ot 9 mapra 2004 roga Ne 1312 «O06 yTBepKACHHH
¢denepanbHOro 0a3MCHOTO y4eOHOro IJIaHA W TNPUMEPHBIX YYEOHBIX IUIAHOB JUIs
oOpasoBatenbHbIX yupexacHui Poccuiickoit Denepanuu, pean3yOIMMUX TPOrpPaMMbI
o011ero 0opa3oBaHus»;

» 3akoH P® «0O06 oOpazoBanum» cT.32, m 7 K KOMIETCHIMH OOpPa30BaTEILHOrO
YUPEKACHUSI OTHOCHTCS «pa3paboTka M yTBEp)KICHHE pabouux HporpaMM Y4eOHBIX
KYpCOB, MIPEAMETOB, AUCLUILTUH (MOIYIIEH ).

» WMHCTPYKTHBHO-METOJMYECKOTO MHChbMa JlemapTamMeHTa rocynapcTBEHHOW MOJIMTHUKU B
oOpa3oBanun MuHucTepcTBa oOpa3zoBaHusi M Hayku Poccuiickoit @enepauuu OT
07.07.2005 r. Ne 03-1263 «O mnpuMepHbIX NporpaMmax IO Y4eOHbIM IpeaMeTam
benepanbHOro 6a3UCHOTO Y4eOHOTO IIaHaY;

» METOIMYECKHX PEKOMEHJAIMHA M0 COCTABICHHIO Y4eOHBIX IUIaHoB i 1-11 kiaccoB
o0mieo0pazoBarenbHbIX yupexaenuii Kemeponckoit oomnactu Ha 2011-2012 y4ueOHbIii ron
(ITpukaz J1OuH Kemeposckoii obmactu Ne 1199 ot 16.06.2011 «O6 yrBepkacHUU
METOJMYECKUX PEKOMEHJAIUN MO COCTaBICHHIO Y4eOHBbIX IaHoB i 1-11 kmaccoB
ob1eobpazoBatenbHbIx yupexaeHuit Kemeposckoit obmactu Ha 2011-2012 yueOnbIit
TOJ1»)

Bo Bcex BbIIenepeuncIeHHBIX JOKYMEHTaX IpeaMeT «MaremaTukay MpeACTaBIeH B KauyecTBe
eIMHOTO Kypca 0e3 JeneHHs Ha MPHUBBIYHBIC U1 HAac NpeaMeThl «Anredpay, «['eomerpus» B
OCHOBHOII 1IKOJE U «Anredpa U Havajga MaTeMaTU4ecKoro aHaiu3ay, «I'eomeTpus» B crapiieit
HIKOJIE.

OT1iunyuTeIbHbIEe 0CO0EHHOCTH padoyeil MPOrpaMmbI:

1) B cBsI3U ¢ TeM, 4TO anredpa u reoMeTpHsl TIPEMOJA0TCS OJHUM MPEAMETOM «MaTeMaTHKay, B
porpaMMe NpeaycMOTpeHO OJIOUHOE M3Yy4eHHE 3THUX NpeaMeroB. Kaxkaplii OJI0K 3aKpbIBaeTCs
KOHTPOJIbHOH paboToi.

2) B CBSI3U C HEOOXOAMMOCTHIO MH(depeHIIMPOBaHHOTO O00y4YeHUs MaTeMaTtuke (Tak Kak
CYIIECTBYIOT pa3jMyusl y4yaluxcs B TEMIAaxX OBJIAJEHUS y4eOHBIM MaTepHaAIOM, B CIIOCOOHOCTSAX
CaMOCTOSITENIbHO MPUMEHITh YCBOEHHBIE 3HAHUS M YMEHUs), B IPOrpaMMe MpelyCMOTPEHO U3
00I11ero KOJIMYecTBa 4yacoB OoJIblllee KOJIMYECTBO YaCOB JJIsl MPAKTUKU, YTO MO3BOJSET OJHUM
y4YaluMcsl OBJIaJIETh HaBbIKaMH PELICHUs 3ajay MOBBIILIEHHON CJI0KHOCTH WUJIU PELICHUEM 3a7a4
C HECTaHJapTHOCTHIO (POPMYIUPOBKU 3aJaHUM, a APYTrUM YYalIUMCS OBJIAJETh HaBbIKAMH
pelleHus: CTaHAAPTHBIX 3ajlad U elle pa3 MOBTOPUTH U 3aKPENMuUTh MPOiIeHHYI0 TeMy. Tak Kak
KOJINYECTBO 4acoB B 7 — 9 kiaccoB — miecTh (4 — Ha u3yueHHe aireOpsl U 2 — Ha U3y4CHHE
reOMEeTpUM) Mpu S5 dacax 1Mo ydyeOHoOMy OasWCHOMY IUIaHy, TO 1O JaHHOW MporpaMMme
IIPEIoJIaracTcs PacIIMpUTh U3y4aeMblii MaTEpUal, YTO MO3BOJUT MOATOTOBUTH IIKOJIBHUKOB K
yrayOJIeHHOMY HM3YyYEHHI0O MaTeMaTWKH B crapimux kiaccax. [luddepenumnponannas ¢dopma
y4eOHOIl JeATeNbHOCTH y4allluXCs MpeaycMaTpuBaeT HUX CaMOCTOSTEIbHYIO paldoTy IO
b hepeHIIMPOBaHHBIM 3aJJaHUSIM.

O01mas xapakTepucTHKAa Y4eOHOr0 mpeaMera.



MaremaTnueckoe 0OOpa3oBaHHE B OCHOBHOW IIIKOJIE CKaJbIBACTCS M3 CIEIYIOIIUX
COJIEpXKaTEIbHBIX KOMIIOHEHTOB (TOYHBIC Ha3BaHUs OJIOKOB): apudmeTnka; anredpa; reoMeTpus;
DJICMCHTHI KOM6I/IHaTOpI/IKI/I, TCOpHUU BepOHTHOCTeﬁ, CTaTUCTHUKU U JIOTUKH.

ApudmeTrrka mpU3BaHAa CHOCOOCTBOBATH IMPUOOPETEHHUIO TPAKTUYECKUX HABBIKOB,
HEOOXOAUMBIX JUIsl TIOBCEAHEBHOM »ku3HU. OHa CayKuT 0a3oi Juisi BCEro JajgbHEUIIEro
U3YYEHHUS MAaTeMaTHK{, CIHOCOOCTBYET JIOTMUECKOMY pPa3BUTUIO M (OPMHUPOBAHUIO YMEHHS
[10JIb30BATHCS AITOPUTMAMHU.
3HaYeHHE MAaTeMAaTHUKH KakK S3bIKa JJISl MMOCTPOCHMSI MAaTEeMAaTUYECKUX MOJIENEH, MPOILEecCOB U
SIBIICHUH peasibHOTO Mupa. OHON U3 OCHOBHBIX 33Ja4 M3yUCHUsS anreOpbl sSBISETCS pa3BUTHE
QITOPUTMUYECKOTO  MBINUICHHS, HEO0OXOJUMOro, B YaCTHOCTH, JJIi OCBOEHHUS Kypca
uH(OpPMATUKH, OBIAJCHHE HaBBIKAMH JICAYKTUBHBIX paccyxneHuid. IIpeoOpazoBanue
CUMBOJIMYECKUX (OpM BHOCHUT CBOM crenuuyeckuil BKJIaJ B pa3BUTHE BOOOpaKEHUS,
CHOCOOHOCTEH K MaTreMaTH4ecKoMy TBOpUYECTBY. [lpyroil BakHOW 3amayeil M3ydeHHs anreOpbl
ABIIIETCS TOJIyUEHUE UIKOJIbHUKAMHM KOHKPETHBIX 3HaHMM O (QYHKUMAX KaK BakKHEHUIIen
MaTeMaTHYECKOM MOJENH Ui ONUCAaHWs W UCCIENOBaHMA pPa3sHOOOPa3HBIX MPOIECCOB
(paBHOMEpHBIX, PAaBHOYCKOPEHHBIX, OSKCIOHEHIUANbHBIX, TMEPUOJUYECKUX U [1p.), I
(GbopMHUpPOBaHUS y yUYaITUXCS MPEACTABICHUI O POJIM MAaTEMaTUKU B Pa3BUTUU ITUBUIIU3ALNHA U
KYJIBTYPBI.

FGOMeTpI/Iﬂ — OJUH Wus3 BaXHEHIIMX KOMIIOHCHTOB MAaTEeMaTHYECKOT'O 06pa3OBaHI/IH,
HeoOXxoaumasi JJii NPUOOPETeHUsS KOHKPETHBIX 3HAHUW O MPOCTPAHCTBE U MPAKTUYECKU
3HAYMMBIX yMEHUH, (HOPMHUPOBAHMS SI3BIKA OMHCAHUS OOBEKTOB OKPYKAIOIIEro MHpa, IS
pa3BUTHS MPOCTPAHCTBEHHOT'O BOOOPAKEHHS M HMHTYHMIIMHM, MAaTeMaTH4YeCKOW KYIbTYpPbI, OIS
9CTCTUYCCKOI0 BOCIIMTAHUA YyYallHUXCH. I/I3yT-I€HI/I€ TCOMCTpHHU BHOCUT BKJIad B Pa3BHUTUC
JIOTUYECKOT'0 MBIIUICHHS, B OPMHUpPOBaHHUE MOHATHUS T10KA3aTEIbCTBA.

D1eMEHTEI JIOTUKH, KOM6I/IHaT0pI/IKI/I, CTaTUCTUKU W TCOPUU BCpO?[THOCTCfI CTaHOBUTCA

00s3aTeNbHBIM KOMIIOHEHTOM MIKOJILHOTO 00pa3oBaHUsl, YCHJIMBAIOIIMM €ro MPHUKIATHOE U
NpaKTUYEeCKOe 3HaYeHHe. DTOT MaTepuall HEeoOXOIuM, Mpexae Bcero, Jis (OpMHPOBAHUS
(GyHKIIMOHAIBHOW TPAMOTHOCTH — yMEHUW BOCIPUHUMATh W aHAJIU3UPOBATh HHQOPMAIIHIO,
NPEJCTaBICHHYI0O B pa3Iu4HbIX (OpMax, INOHMMATh BEPOSTHOCTHBIM XapakTep MHOTUX
pEAIbHBIX 3aBMCHUMOCTEM, IMPOU3BOIUTH INPOCTEHIINE BEPOSTHOCTHBIE pacueTsl. M3ydeHne
OCHOB KOMOMHATOPHUKH MO3BOJUT Y4allleMyCsl OCYIIECTBIISITh pACCMOTPEHHE CIy4yaeB, epedop U
MO/ICUET YKCJIa BAPUAHTOB, B TOM YHCJIE€ B TPOCTEUIINX MPUKIAAHBIX 3aa4ax.
[Ipy wu3y4eHHH CTaTUCTUKU U TEOPUU BEPOSTHOCTEH O0OramarmTcs MpeICTaBICHUs O
COBPEMEHHOM KapTHMHE MHpa U METOJaX €ro MccieloBaHMs, (GopMupyercs MOHMMaHUE POJIU
CTaTUCTHUKHU KaK HMCTOYHHKA COIIHMaJIBHO 3HAYNMO I/IH(i)OpMaIII/II/I, 1 3aKjIaabIBarOTCsd OCHOBBI
BEPOATHOCTHOI'O MBIIIJICHHUS.

Henn nzyyenus npeamera.
H3yuenue mamemamuxku HaA CHIYNEHU OCHOBHO20 00uiez0 00pA306aHUA HANDPAGIEHO HA
oocmudicenue cnedyouiux yenei:
® OBJIAJICHUE CHUCTEMOM MaTeMaTHUYeCKMX 3HAHWUM W YMEHHUM, HEOOXOMUMBIX IS
MPUMEHEHUSI  MPAKTHYECKOM  JIEATEIbHOCTH  HW3YYEHHS  CMEXKHBIX  JIHUCIUIUIWH,
MPOJIOIKEHHSI 00pa30BaHUS;
® OBJIAJICHUE CHUCTEMOM MAaTeMAaTHUYeCKMX 3HAHWM W YMEHHUH, HEOOXOMUMBIX IS
MPUMEHEHUSI B MPAKTUYECKON JEATEIbHOCTH, W3YYEHHS CMEKHBIX JUCIUIUINH,
MPOJIOIKEHHSI 00pa30BaHUS;
® WHTEUICKTyaJbHOE pa3BUTHE, (HOPMHUPOBAHUE KAYECTB JIMYHOCTH, HEOOXOIMMBIX
YeNIOBEKY JJIsi MOJIHOIEHHON XW3HU B COBPEMEHHOM OOIIECTBE: SICHOCTH U TOYHOCTH
MBICI, KPUTUYHOCTHA MBIIUICHUSI, WUHTYHMIUU, JIOTUYECKOTO MBIIIJICHUS, 3JEMEHTOB
QITOPUTMUYECKONW KYIBTYpPbI, MPOCTPAHCTBEHHBIX MPEICTaBICHU, CIOCOOHOCTH K
MPEOJOJICHUIO TPYAHOCTH;
e (opmupoBaHue MpeACTaBICHUN 00 UAEIX U METOJaX MAaTeMaTUKHU KaK YHHUBEPCAILHOTO
A3bIKa HAYKU U TEXHUKHU, CPEACTBA MOJICIIMPOBAHUS SIBIICHUM U ITPOLECCOB;



® BOCIHHMTAHUC KYJIbTYPbl JIMYHOCTH, OTHOIICHHUA K MaTreéMaTHKE KaK K 4YacCTu
00111e4YeTI0BEUeCKOM KYIbTYPBI, HTPaI0IIei 0coOYI0 pOJib B OOIIIECTBEHHOM Pa3BUTHH;

® Pa3BUTHC HpeIICTaBJIeHI/IfI 0 IIOJIHOH KapTuHC MHpa, O B3aAMUMOCBA3H MATCMATUKH C
JpYyTUMU IIpEAMETaMU.

Jis1 nocTHKeHH S Hesleid M3yUYeHUus MaTeMaTuKH OyAyT peajiu30BaHbl CJeAYyONINe 3a1a4u:

® Da3BUTh MPEJACTABICHUE O YHUCJIE W POJIM BBIYMCICHUNA B YEJIOBEUECKOM IPAKTHUKE;
chopMupoBaTh  MPAKTHUYECKHUE  HABBIKM  BBIMOJHEHUS  YCTHBIX, IMHCHbMEHHBIX,
MHCTPYMEHTAJIBHBIX BBIYUCICHUM, PAa3BUTh BBIYUCIUTEIBHYIO KYIbTYPY;

® OBJIAJIETh CHUMBOJIMYECKUM SI3BIKOM alreOpbl, BbIpabOTaTh (opMaabHO-ONEpaTHBHbBIC
anreOpanvecKue yMEHUs W HAYYUTHCS MPUMEHATh UX K PEIICHHI0 MAaTEMaTHYECKUX W
HeMaTeMaTHYSCKHUX 3a/ay;

® W3YYHTh CBOWCTBA WU TpauKHU HIEMEHTAPHBIX (DYHKIHMH, HAYYHTHCS HCIOJIb30BaTh
GyHKIMOHATBHO-TpAQUUECKHE TIPEACTABJICHHUS I OINMCAHUS W aHald3a pealbHBIX
3aBHCHUMOCTEH;

® pa3BUTh NPOCTPAHCTBEHHBIE MPEJCTABICHUS U H300pa3UTENbHbIE YMEHHS, OCBOUTH
OCHOBHBIC  (DaKThI W METOJbl IUIAHUMETPHUHU, IO3HAKOMUTHCA C MPOCTECHIIUMH
MMPOCTPAHCTBCHHBIMU TCJIaAMHU U UX CBOﬁCTBaMH;

® [OJIyYUTh NPEJCTABICHUS O CTATUCTUUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHpE U O
Pa3INIHBIX cnoco6ax X U3Yy4YCHMU, 06 OCO6GHHOCT$[X BBIBOJIOB ¥ IMPOrHO30B, HOCAIIUX
BEPOATHOCTHBIN XapakTep;

® Pa3BHUTH JIOTMYCCKOC MBINIJIICHUE U p€Yb — YMCHHUC JIOTHUYCCKU O6OCHOBI)IBaTI> CYKACHUA,
IMPOBOAWUTL HECJIOXKHBIC CHUCTEMATU3allMU, IPHUBOJUTH INPUMEPLBI U KOHTPIPUMCPEI,
WCIIOJIB30BaTh  pa3lIMYHbIC  S3BIKM  MaTEMaTUKH  (CIIOBECHBIH, CHMBOJUYCCKUH,
rpadu4ecKuil) U WILTIOCTPAIH, UHTEPIPETALNH, apTyMEHTAIUY 1 TOKAa3aTeIbCTBA;

e chopmupoBaTh MpEACTaBICHHUS 00 U3y4aeMbIX MOHATUSX M METOAAaX KaK Ba)KHEHIIHUX
CpEICTBaX MAaTEMAaTUYECKOI0 MOJICIMPOBAHUS PEATTbHBIX IIPOLIECCOB U SABJICHUM.

OO0meyuyeOHbIe YMEeHUsI, HABBIKU U CIIOCO0bI e TeJIbHOCTH
B xonme mpenonaBaHus MaTeMaTHMKM B OCHOBHOM IIKoJie, paOoThl Haja (OPMHPOBAHUEM Y
yyalxcs NepedrcieHHbIX B MpOorpaMMe 3HaAHUI M yMEHHH, cieayeT oOpaliaTh BHUMaHUE Ha
TO, YTOOBI OHU OBJIAJIEBAJIM YMEHUAMH 00Iey4eOHOro XapakTepa, pa3HOOOpa3HbIMH CIIOCOOaMU
JeSITeNIbBHOCTH, TPUOOPETAIN OIIBIT:
IUTAHUPOBAHMS U OCYILLECTBIICHUs QITOPUTMUYECKON AEATEIbHOCTH, BBIIOJHEHUS 3aJaHHBIX U
KOHCTPYHPOBAHUS HOBBIX aJITOPUTMOB;
pelIeHns pa3HOOOpa3HbIX KIIACCOB 3aJad M3 Pa3IMYHbIX pa3fesioB Kypca, B TOM YHUCIIE 3ajad,
TPeOYIOMNX MOUCKA MTYTH U CIIOCOOOB pelICHUS;
UCCIIEI0BATEIbCKON JESTEIbHOCTH, PAa3BUTHS UEH, IPOBEIEHHs SKCIEPUMEHTOB, 0000IICHMS,
MIOCTaHOBKU U ()OPMYJIMPOBAHUS HOBBIX 3a7ay;
SCHOTO, TOYHOIO, I'PAaMOTHOI'O H3JIO)KEHHS CBOMX MBICIIEH B YCTHOM M NHCbMEHHOM pEYH,
UCIIOJIb30BAHUSl  PA3IMYHBIX  SI3bIKOB ~ MaTeMaTUKH  (CIOBECHOTO,  CHMBOJIHMYECKOTO,
rpaguueckoro), CBOOOJHOrO IMEpexoja C OJHOTO s3blKa Ha JAPYrod JUid WIUIIOCTPALUH,
MHTEPIIPETAlNU, apTyMEHTAIlUU 1 JI0Ka3aTelbCTBa;
IIPOBEJEHUS JI0Ka3aTEIbHBIX PACCYKIACHWM, apryMEeHTallld, BBIIBHKEHHS THUIIOTE3 M HX
000CHOBAHUS;
IIOWCKA, CHUCTeMaTH3allMM, aHajdu3a W KiIacCUPUKAIMU HWHGOPMALUU, HUCIOIb30BaHUS
pa3HoOOOpa3HbIX MH(GOPMAIMOHHBIX HCTOYHUKOB, BKIIOYas Y4eOHYI0 U  CIIPABOYHYIO
JUTEpATypy, COBPEMEHHBIE HHPOPMALMOHHBIE TEXHOJIOTHH.

PesyabTaTsl 00yyeHus
Pe3ynbrarel 00yueHus npeacTaBieHbl B TpeOoBaHUIX K YPOBHIO MOATOTOBKH U 337al0T CUCTEMY
UTOTOBBIX Pe3y/IbTaTOB 00YUYEHHUs, KOTOPHIX JIOJDKHBI IOCTUTAaTh BCE ydallluecs, OKaHUYMBAIOIIHNe
OCHOBHYIO HIKOJY, M IOCTUKEHHUE KOTOPBIX SBISETCSA 0053aTEIbHBIM YCIOBHEM MOJOXKUTEIbHON



aTTecTallid YYCHHKa 32 KypC OCHOBHOM HIKOJBI. DTHU TPeOOBaHUs CTPYKTYPHPOBAHBI IO TPEM
KOMITOHEHTaM: «3HATh/TIOHUMATBY, KYMETh», «HACIOIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS
B IPAKTUYECKOW JEATEIbHOCTH W TOBCEIHEBHOM »Ku3HW». IIpm 3TOM mnocinegHue nBa
KOMIIOHEHTA MPEICTABJICHBI OTJICIBHO MO KaXKJAOMY U3 Pa3JiesoB COACPKaHUS.

Hacmoawan padouas npozpamma no mamemamuxe papadbomana npumMeHumeabHo K
YUeOHbIM npozpammam:

[Iporpamma MaremaTtnka 5-6 kiaccel. Anrebpa 7-9 xiaccel. Anrebpa W Haudana
MareMarudeckoro ananmusza 10-11 xkmaccel./aBTopei-coctaButenu M., 3ybOapea, A. T.
Mopakosud, -M: Maemosuna, 2011.

[Iporpamma o6GmieoOpa3zoBaTenbHbIX yupexacHui. ['eomerpus 7-9 kiacchl, COCTaBUTEIb
T. A. Bypmucrposa, - M.: [Ipocsemenue, 2010.

[IporpamMma paccuMtaHa Ha 7 4acoB B HEJENI0 B TeueHHE Y4eOHOro rona, Bcero 238
yacoB, 3 HUX 170 yacoB Ha u3ydeHHUe areOpsl U 68 YaCOB — HA U3YUYEHUE TEOMETPHUH.

Dopmbl opeanuzayuu yuedH020 npoyecca:

WHIUBUTyaJIbHBIE, POHTAJIbHBIC, KJIACCHBIC U BHEKJIACCHBIC.
Dopmoii nPOMEHCYMOUHOU U UM 020601 AMMECMAUUN ABNAIOMCA:
KOHTpOJIbHAsI paboTa;

CaMOCTOsITeNIbHAs paboTa;

TECT;

poBepoyHas pabora;

3ayer.

COJEPKAHUE ITPOI'PAMMBI YYEBHOI'O KYPCA
9 kJjacc
1. Bexmopuwt.
[Tonsitue BekTopa. PaBeHcTBO BekTOpoB. CioK€HHWE M BBIYMTAHHE BEKTOPOB. YMHOXKEHUE
BEKTOpa Ha 4KCII0. Pa3iokeHne BeKTopa 1o AByM HEKOJUIMHEAPHBIM BEKTOPaM.
2. Hepasencmea u cucmemul HepageHcme.
JIuneiiHble ¥ KBaJpaTHBIE HEPABEHCTBA (IOBTOPEHMUE).
PanmonansHOe HEpaBeHCTBO. MeTOI MHTEPBAJIOB.
MHokecTBa U Ollepalliy HaJl HUMU.
Cucrema HepaBeHCTB. PerieHne cucteMbl HEpaBEHCTB.
3. Memoo koopounam.
Koopaunarsl Bektopa. lIpocrelimme 3amaum B KOOpAMHATAaX. YpPaBHEHHE OKPYKHOCTH U
npsaMoil. [IpuMeHenne BEKTOpOB U KOOPAUHAT IIPU PEILICHUH 3aa4.
4. Cucmemut ypagnenuil.
PanmonanbHOoe ypaBHEHHE C JABYMSI IepeMeHHbIMHU. Pemenue ypaBHenus p(x; y) = 0.
PaBHOCHIIBHBIE YypaBHEHHsI C JBYMs IlepeMeHHbIMU. (Dopmyna pacCTOSHHS MEXAY ABYMS
TOYKaMHU KOOPJIMHATHOM IiiockocTu. I'paduk ypaBHeHUs (X — a)2 + (v - b)2 = r’. Cucrema
YpaBHEHUHN C AByMs MEpeMEHHbIMU. PelieHue cucremsl ypaBHeHUN. HepaBeHCTBA U CHCTEMBI
HEPaBEHCTB C JBYMs [IEPEMEHHBIMHU.
MeTtoapl pemieHHs cUCTEM ypaBHEHUH (METOJ MOJICTAaHOBKH, alredpanvecKkoro CIOKEeHUS,
BBEJICHUS HOBBIX IEPEMEHHBIX ). PABHOCHIIBHOCTD CUCTEM YPaBHEHMM.
Cuctembl ypaBHEHUI KaK MaTEMaTUYECKAE MOJEIIH PEATbHBIX CUTYALIHI.
5. Coomnowenusa mexncoy cmoponamu u yenamu mpeyzonvnuka. Cxanapnoe npousgedenue
6EeKMOpoe.
CuHyc, KOCUHYC M TaHT€HC yrila. TeopeMbl CHHYCOB M KOCHMHYCOB. PellleHne TpeyrojabHUKOB.
CxkanspHoe MpOU3BEICHUE BEKTOPOB U €r0 IPUMEHEHHE B TEOMETPUYECKUX 3aa4ax.
6. Yucnoevie ghynkyuu.



Oynkuus. HesaBucumas mnepemeHnHas. 3aBucumast mnepeMmeHHas. OOmacTh orpenesreHus
¢dbyakuun. EcrecTBeHHast o6nacth onpeaenenus GyHkiuu. O6macth 3HaYeHUN (HYHKIIUH.
Crioco6b1 3a1aHus QYHKIUH (QaHATUTHYECKHUH, TpaduuecKnii, TAOJIMYHBIHA, CIIOBECHBI).
CpoiictBa (QyHKUMI (MOHOTOHHOCTb, OrPAaHUYEHHOCTb, BBIMYKJIOCTb, HauOoJblIee U
HaMMEHbIIIee 3HAYCHUS, HEMPEephIBHOCTH). MccnenoBanue ¢ynkumit: y = C, Yy = kx + m,
y:S’ y=ké, y=al+bx+c, y=vx y=Rl

YerHble U HeYeTHble (QYHKIMU. AJNTOPUTM HCCIEAOBaHUA (PYHKUIMU HA 4YeTHOCTh. [ 'paduku
YEeTHOW ¥ HEYETHOU (DYHKITHH.

Crenennast GyHKIUS C HaTypalbHBIM IIOKa3aTeseM, ee cBoricTBa u rpaduk. CrenenHas GyHKIUSA
C OTPUIATETHHBIM LIEJIBIM ITOKA3aTelIeM, €€ CBOMCTBA U TpaduK.

DOyHKIMA Y = {x, ee cBoiictBa u rpaduk.

7. /Inuna okpyscnocmu u niouwiads Kpyzaa.

[TpaBuiibHBIE MHOTOYTOJIBHUKH. OKPY>KHOCTH, OIMCaHHAsI OKOJIO IIPABHJIBHOTO MHOT'OYTOJIbHUKA
U BrOMcaHHas B Hero. [locTpoeHue NpaBUIBHBIX MHOTOYTOJILHUKOB. J[JIMHA OKPYXHOCTH.
[Tmomaae kpyra.

8. Ilpozpeccuu.

UucnoBas mocienoBaTelbHOCTh. CnocoObl  3aJaHUSl  YUCIOBBIX  IOCJIEN0BATEIbHOCTEN
(aHaTMTHYECKUI, CIIOBECHBIN, PEeKYppeHTHBIH). CBOIICTBA YUCIOBBIX MOCIEA0BATEIHLHOCTEH.
Apudmernueckass nporpeccusi. @opmyna N-ro uigeHa. Popmyia CyMMbl YIEHOB KOHEYHOMU
apudmMeTHuecKoil mporpeccun. XapakTepuCTUIECKOE CBOMCTBO.

I'eomerpuueckas mnporpeccuss. @opmyna N-ro wieHa. dopMyna CyMMbl WICHOB KOHEYHOM
TEOMETPUUECKON mporpeccuu. XapakTepucTuueckoe cBoiictBo. IIporpeccun u OGaHKOBCKHE
pacyersl.

9. leusicenus.

OTtobOpaxenue miockoctu Ha ceOs. [lonstue nBmxenus. OceBas W IEHTpaJbHAsE CUMMETPHH.
[Tapannensusiii nepenoc. [loBopot. Haoxxenust u [BUAKEHUS.

10. dnemenmul KOMOUHAMOPUKU, CMIAMUCMUKU U MEOPUU 6EPOAMHOCHIEIL.

KomOunatopusle 3agaun. [Ipasuno ymHoxxenusi. @akropuai. [lepectaHoBKH.

I'pynnupoBka wuHopmanuu. OOmmil psa  AaHHbIX. KpaTHOCTH BapuaHTBl HM3MEpPEHUS.
TabnuuHoe npenacraBieHue uHpopmanuu. Yacrora BapuaHThl. I'paduueckoe mpeacraBieHue
uHpopmanuu. Ilomuron pacnpenenenus naHHbIX. ['HMcrorpamma. YUucioBble XapaKTepUCTHKU
JAHHBIX U3MEpeHus (pa3Max, MoJia, Cpe/lHee 3HAUCHHE).

BepositHocts.  CoObiTHE  (cimyuaiiHOe,  JOCTOBEpHOE, HeBo3MoxkHoe).  Kiaccuueckas
BEpOSATHOCTHasA cxema. [IpoTuBonosnoxHsie coobITHs. HecoBMecTrMble coObITHs. BeposTHOCTH
CyMMBl JBYX COOBITUHA. BeposTHOCTh NPOTHBOINONOXKHOIO CcOObITUSA. CTaTucTUYecKas
yCTOHYMBOCTh. CTaTUCTUUYECKAsE BEPOSTHOCTD.

11. Hauanvnoie ceedenun uz cmepeomempuu.

ITpenmer crepeomerpun. I'eomeTpudeckue Tella U MOBEPXHOCTH. MHOTOTpaHHUKHU: IPHU3MAa,
napajuiesienunes, nupamuaa, GopMyIsbl I BbIYMCIEHUS UX 00beMOB. Tena M MOBEPXHOCTH
BpallleHNs: LWJIMHApP, KOHYC, c(epa, map, ¢GopMynbl A BBIYUCIEHUS UX IUIOMIAJCH
MOBEPXHOCTEN U 0OHEMOB.

12. Hmozoeoe noemopenue.

TPEBOBAHUA K YPOBHIO IIOAI'OTOBKH OBYUYAIOIIIUXCA
B pesynomame usyuenus mamemamuxu y4eHuK 0011CeH 3HAMb/NOHUMAMb
® CYIIECTBO MOHATHS MAaTEMaTUYECKOTO JOKA3aTeNbCTBA; IPUMEPHI 10KA3aTEIbCTB;
® CYLIECTBO MOHSTHS AJITOPUTMA; IPUBOJIUTE IPUMEPHI AITOPUTMOB;
®KaK MCIOJb3YIOTCSI MaTeMaTHueckue (OopMylibl, YpaBHEHUS M HEPaBEHCTBA; IMPHUMEPHI HUX
MIPUMEHEHHSI JUIS PEIICHNs MATEMATHYECKUX U MPAKTHYECKUX 3a/1a4;



®KaK MaTeMaTHYECKH ONpeAeTieHHble (YHKIHWU MOTYT OIHUCHIBATh PEaJbHBIE 3aBUCUMOCTH;
IIPUBOAUTH IPUMEPHI TAKOTO OMMCAHUS;

® KaK IOTPEOHOCTH MPAKTHKHU MPUBEIN MaTEMATUYECKYI0 HAyKy K HEOOXOJMMOCTH PaCIIUPEHUs
MIOHATHSI YUCIIA;

® BEPOSATHOCTHBIA XapakTep MHOIMX 3aKOHOMEpPHOCTEHl OKpYXarollero Mupa; IHpHUMepbl
CTaTUCTUYECKUX 3aKOHOMEPHOCTEH U BBIBOJIOB;

eKaKkuM 00pa3oM TIeOMEeTpHsl BO3HUKIA U3 MPAKTUYECKUX 3a7ad 3€MIIEMEpHsl; IPHUMEpPHI
reOMETPHUECKUX OOBEKTOB U YTBEPKICHUI 0 HUX, BXKHBIX JJIs1 IPAKTUKH;

®CMBICII MJ€AIN3alluy, TO3BOJISIONIEH pemars 3aJaud  peajbHOW  JeHCTBUTEIBHOCTH
MaTeMaTUYeCKUMHU METOJIaMH, IPUMEPHI OIINOO0K, BO3HUKAIOIIUX IIPU HACATH3ALIHN.

Apudpmerunka

ymemp

® [IePEXOAUTh OT OJHOU (POPMBI 3aMUCH YHCENl K JIPYroM, MPEeACTaBIsATh JECATUUYHYIO IpOOh B
BUJe OOBIKHOBEHHOW M B NPOCTEHIIMX ClIydasX OOBIKHOBEHHYIO B BHJIE JECSATHYHOM,
MPOICHTHI-B BHJIE APOOU U APOOB- B BUJE MPOLIEHTOB; 3aIMChIBATH OOJIBIINE M MaJIble YHCTIA C
HCIOJIb30BAHUEM IIEJIBIX CTEIICHEH NECATKY;

® BBITIOJIHATH apI/I(l)MCTI/ILIeCKI/IC HeﬁCTBHﬂ C panroHaJIbHBIMHA quciiaMu, CpaBHHUBATb
paloHaJgbHble W JCHCTBUTEIbHBIC 4YHCIIA; HAXOMUTh B HECIOXKHBIX CIydasX 3HAUYCHUS
CTEIIEHEHN ¢ ICJIbIM ITOKa3aTCjIsaMUu U KOpHefI; HaXOAUTh 3HAYCHHUS YUCIIOBBIX BI)Ipa)KeHI/Iﬁ;

® OKPYIJISATH IIeJIble YKcia U AECSITUYHBIC IPOOH, HAXOAUTh MPUOIUKEHHS YUCEN C HEAOCTATKOM
1 U30BITKOM, BBINIOJHSTH OIICHKY YHCIIOBBIX BBIPAKECHMUIA;

® [I0JIb30BATbCA OCHOBHBIMU CAWHWULAMU JJIIHMHBI, MAaCChbl, BPEMCHH, CKOPOCTH, IUIOIIAAU H
o0BeMa; BeIpakaTh 0oJiee KPYITHBIC SAMHUIIBI YepPe3 MEIIKHE U Ha000pOT;

epemiaTh TEKCTOBBIE 3aJlayd, BKJIOYas 3a/add, CBS3aHHBIE C OTHOIIEHUEM U C
MPOIMOPLHMOHAIBHOCTBIO BEIMYHH, JPOOSIMH U MTPOLIEHTaAMHU;
UCNOIb308AMb NPUOOPEmeHHble 3HAHUA U YMEHUA 8 NPAKMUYECKOoU O0eAmenabHOCmuU U
NO6CEOHEBHOIl HCUZHU TS

® PCHICHUEC HCCJIIOKHBIX MPAKTHYCCKUX PACUCTHBIX 3aJad, B TOM YUCIIC C UCIOJIb30BAHUCM IIPU
HGO6XOZ[I/IMOCTI/I CIIPaBOYHBIX MaTCpHUAJIOB, KOMIIBIOTEPA,

® YCTHOW TMPHUKUIKA U OLEHKU pe3ylbTaTa BBIUMCICHHM; MPOBEPKU pe3yibTaTa BBIUMCICHHIA,
MIPOBEPKHU pe3yabTaTa BHIYUCICHUS C UCTIONb30BAHUEM PA3IMYHbBIX TPHUEMOB;

® UHTEPIIPETALMN PE3YJbTaTOB PEIICHHs 3aJad C YYETOM OIPAaHWYEHUW, CBA3aHHBIX C
PpCaJIbHBIMHA CBOMCTBaMU paccCMaTpUuBaACMBIX ITPOLCCCOB U SIBJICHUH.

Auredpa
ymemov

® COCTaBJISITh OYKBEHHBIE BBIPAXKEHUS M (OPMYINBI 1O YCIOBUSM 3a7ay; OCYIIECTBISTH B
BBIpOXKEHUSAX U (opMynax dHCIOBBIE TOJICTAHOBKM U BBIMOIHATH COOTBETCTBYIOIIHE
BBIYUCIICHHS, OCYIIECTBJISATh IOJCTAHOBKY OJIHOTO BBIPAKEHUSI B JPYroe; BBIpaXKaTb U3
(hopMyIl 0JIHY IEPEMEHHYIO YEPE3 OCTAIBHEIE;

© BBLINIOJHATH OCHOBHEIE ACHCTBHUS CO CTEICHSIMH C IIEIBIMH ITOKAa3aTeIISIMHM, C MHOTOUYICHAMH U C
anreOpandecKuMu  IpoOSIMHU;  BBITIONHATH  PA3JIOKEHHE MHOTOWICHOB Ha MHOXHUTEIH,
BBITIONTHSATH TOXKIECTBEHHBIEC TPEOOPa30BaHUS PAIIIOHATIBHBIX BBIPAKEHUI;

® IPUMEHSTh CBOMCTBA apU(PMETHUECKUX KBAIPATHBIX KOPHEW ISl BBIYMCIICHHUS 3HAYEHUH M
npeoOpa30BaHMI YUCTOBBIX BRIPAKECHHM, COACPIKAITUX KBAIpaTHBIC KOPHU;

epeliaTh JIMHEHHBIC, KBaJpPAaTHbIE M PalMOHAIbHBIE YPABHEHUS, CUCTEMBI JIBYX JIMHEHHBIX
YpaBHEHUH U HECJIOXKHbIE HEIMHEUHBIE CUCTEMBI;

® pelIaTh JIMHEHHbBIE U KBAJIPATHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOMN U UX CUCTEMBI,

epemaTh TEKCTOBBIC 3aJayll ajareOpandecKuM METOJOM, HHTEPIPETUPOBATH MOJTYYCHHBIN
pe3yibTaT, MPOBOAUTE OTOOP PEIICHUH, UCXOAI 3 (HOPMYTUPOBKHU 3a/1a4;

® OIIpEACNIATh KOOPAUHATHl TOYKU IJIOCKOCTH, CTPOUTH TOYKH C 3aJJaHHBIMU KOOPAMHATaMMU;
n300pakaTh MHOXKECTBO PEIICHHI JIMHEWHOTO HEPABEHCTBA,



epacro3HaBaTh apu(MeTHUecKue ¥ TeOMETPUYECKHE MpPOTrpeccuu; pemarh 3aJaud ¢
IpUMEHEHHEM (OPMYJIBI OOIIETO YJIeHA U CYMMBI HECKOJIBKHX IEPBBIX YWICHOB;

® HAXOAWUTH 3HaUCHHs (DYHKIMHU, 3aJaHHON (QopMyIoii, Tabnuiel, rpaduKoM, 1O ee apryMeHry;
HAXO/WTh 3HAUCHHSI apryMEeHTa 10 3HAYeHUIO (DYHKIIMH,33aJaHHON IpauKOM WK TaOIHIIeH;

® OIIPEIEIATh CBOMCTBA (QDYHKIMH IO ee TpaduKy, MPUMEHSTH rpaduuecKue NpeACTaBICHUs IPU
pELICHNY YpaBHEHUH, CHCTEM, HEPABEHCTB;

® ONHCHIBATH CBOWCTBA M3YyYEHHBIX (PYHKLUH, CTPOUTH UX IpaduKu;

UCHONB306aMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmenbHOCmu u

ROGCEOHEBHOU HCUSHU TS

® BHIMIOJIHEHUST PAacyeToB 1O (opMynaMm, COCTaBICHHS (GOPMYJI, BBIPAKAIOUIMX 3aBHCUMOCTH
MEX]y pealbHBIMH BEIMUYMHAMM; HAXO0XKICHHUS HY>KHON (POPMYIIBI B CIIPABOYHBIX MaTepHajax;

® MOJICTIMPOBAHMSI TPAKTUYECKUX CUTYallMd W WCCIEJOBAaHHUS IIOCTPOCHHBIX MOAEIeH ¢
UCTIOJIF30BAHUEM arlapaTa ajreOpsl;

® OMHCaHUE 3aBUCUMOCTEH MeX1y (U3NUECKUMHU BETMUYMHAMH COOTBETCTBYIOUIMMHU (POpMyTIaMHu
IIPU MCCIICI0BAHNH HECIIOKHBIX MPAKTUYECKUX CHTYaIIHIA;

e HHTEpIpeTalys rpauKOB pEaTbHBIX 3aBUCUMOCTEH MEX/1y BETMUNHAMH.

I'eomeTpus
ymemp

® [10J1b30BaThCS] TEOMETPUUECKUM SI3BIKOM JIJIs1 ONTMCAHUS TPEAMETOB OKPYKAIOILLEr0 MUPA;

® pacro3HaBaTh reOMETpUUEcKHe (PUTypBI, pa3InyaTh UX B3aUMHOE PACIOIOKEHUE;

e 300pakaTh reOMeTpHYecKue (UTYphI; BBIMIOJNHATH UYEPTEKU IO YCIOBUIO  3ajad,
OCYILIECTBISATH peoOpazoBanus GUryp;

® [IPOBOJUTEL OIIEPALMH HaJl BEKTOPAMHU, BBIYUCIIATE UIMHY U KOOPAMHATEI BEKTOPa, YTOJI MEXIY
BEKTOpaMUu;

® BLIYKCIISATh 3HAYCHMS] T€OMETPUYECKUX BENWYHMH (AJWH, YIJOB, IUIOmaned M O0O0BEMOB),
HaxXOJUuTb CTOPOHBI, YIJIbI U ILUIOIIAAW TPCYTOJbHUKOB, JJIMHBI JIOMAaHBIX, OYT OprmHOCTCfI,
TIoIaiel OCHOBHBIX (UTYp U (PUTYp, COCTABICHHBIX U3 HUX;

e peliaTh reOMETpUYECKUe 3aJlauM, ONUpasCh Ha M3y4eHHbIE CBOWCTBA (UIYp M OTHOLIEHM
MCKIOY HHUMMU, IMPpUMCHSAA JOITIOJIHUTCIIBHBIC IMOCTPOCHUA, aJire 6p andecKuit n
TPUTOHOMETPHUUYECKUH ammapaT, COOOpakeHUsI TPUTOHOMETPUH;

® [IPOBOAWUTE OOKA3aTCJIbHBIC PACCYXXKACHUA IIPU PCHICHUH 3ada4d, MCIOJIb3ysd HN3BCCTHBLIC
TEOPEMBI;

UCnoNb306amsb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmenbHoCmu u

NO6CEOHEBHOU HCUZHU TS

® OIIMCAHUE PEATIbHBIX CUTYallUH Ha SI3BIKE TEOMETPUH;

® PEILICHUS TEOMETPUYECKHUX 3a/1a4 C UCIIOJIb30BAHUEM TPUTOHOMETPHH;

® PEILICHUS [TPAKTUYECKUX 3314, CBA3AHHBIX C HAX0XKJACHUEM I'€OMETPUYECKUX BEJINYNH;

® [IOCTPOCHUHN T€OMETPUUECKMMU NHCTPYMEHTAMMU.

JJ1eMEeHTBI JIOTHKH, KOMOMHATOPHUKH, CTATUCTUKHU U TEOPUH BEPOSATHOCTEH

ymembo

® [IPOBOJIUTH HECIIOKHBIE JJOKA3aTeNIbCTBA, MOJIy4aTh MPOCTEUIINE CIECTBUS U3 N3BECTHBIX WU
paHee TOJYYEHHBIX YTBEPXKAECHUH, OLICHMBATh JIOTMUECKYIO IPABWIBHOCTH PACCYKICHU,
UCIOJIb30BaTh MPUMEPHl I  WUIOCTPAlMM M KOHTPIPUMEPHI ISl ONPOBEPXKEHUS
YTBEPKICHUH;

e 3BIeKaTh HMHGOPMAIMIO, TPEACTABICHHYI0O B TabmuIax, Ha JAuarpamMmax, Trpadukax;
COCTaBJISATh TAOIUIIBI, CTPOUTH JUArpamMmbl U rpauKu;

e pemiaTh KOMOMHATOPHBIE 337a4H MTyTEM CUCTEMAaTHYECKOro nepedopa BO3MOKHBIX BapUaHTOB,
a TaKKe € UCMOJIb30BAHUEM NIPABUJIA YMHOKEHUS;

® BLIYHCIISATh CPETHUE 3HAUEHUS PE3YJIbTaTOB U3MEPEHUM;

® HaXOJIUTh 4YacTOTy COOBITHUS, HCHONb3ys COOCTBEHHbIE HAOMIOJEHUS U  TOTOBbBIE
CTaTUCTUYECKHUE TaHHBIC,



® HAXOJUTH BEPOSITHOCTU CITyYalHBIX COOBITHI B MPOCTEHUIINX CITy4asiX;

UCnoONb306amb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmenbHOCmu u

NO6CEOHEGHOIL HCUHU IS

® BLICTPAaWBAHUS apTyMEHTALMU IIPYU JOKA3aTENIbCTBE;

® pacro3HaBaHMs JIOTHYECKU HEKOPPEKTHBIX PACCyKICHUM;

® 3aI11CH MaTEMaTUYECKUX YTBEP)KIICHUH, 10Ka3aTEIbCTB;

®aHAJIM3a PEAIbHBIX YHCIOBBIX JAaHHBIX, IPEJICTABICHHBIX B BHUJAE JAuarpamm. Taduui,
rpaduKoB;

e pCIICHUS NPAKTUYECKUX 3a7ad B MOBCEAHEBHOM M MpO(ecCHOHATBLHOU NEesSTENbHOCTH C
MCIOJIb30BAaHUEM JICUCTBUN C YHUCIIaMHU, TPOICHTOB, JJIWH, IJIOMAAeH, 00hEeMOB, BPEMEHH,
CKOpOCTH;

epelICHUS YUYEOHBIX M TPAKTHUECKUX 3a7ad, TPEOYIOIMX CHUCTEeMaTHYeCKoro mepedopa
BAapUaHTOB;

® CPaBHEHMS IIAHCOB HACTYIUIEHMSI CIyd4alHBIX COOBITHI, OLEHKH BEPOSATHOCTH CIy4alHOTro
COOBITHS B MPAKTHUYECKON CUTYalUsX, COTIOCTABICHUS MOJICITU C PEaIbHON CUTYaIUEH;

® [IOHUMAaHHUE CTATUCTUYECKUX YTBEPKICHUM.

YUEBHBIN MHOJAH

B ToM uncine
Ne HaumenoBanue, pasnena, TeMbI obmee N3zyyenune | [Ipaktuuec- | Konrpomns
KOJI-BO | MaTepuania | Kas 4acTh
94acoB
[ swmacc [ a8 | [ ]
IToBTOpeHMEe Kypca 8 kiacca 6 2 3 1
1 | BexTopsl. 8 4 4
2 | HepaBeHCTBa M CUCTEMBI HEPABCHCTB. 35 7 24 4
3 | MeTox KoOpAHMHAT. 10 3 6 1
4 | Cucrembl ypaBHEHUII. 32 7 21 4
5 | CooTHOUIEHUS MEXAY CTOPOHAMU U 11 4 6 1
yrilamu TpeyroibHuka. CkanasipHoe
MIPON3BEACHNE BEKTOPOB.
6 | YucnoBble PyHKIUH. 24 8 15 1
7 | JInHa OKPYKHOCTH M IUIOIIAJb Kpyra. 12 5 6 1
8 | [Iporpeccumn. 28 8 16 4
9 | JIBwkeHwHs. 8 4 3 1
10 | DnemenTsl KOMOMHATOPHUKH. CTaTHCTHKA U 18 6 10 2
TEOpHsl BEPOSTHOCTEH.
11 | HavanbHbIe CBEJICHHS U3 CTEPEOMETPHUH. 8 5 3
12 | O6 akcuomax MmIaHUMETPUU 2 2
13 | UToroBoe noBTOpEHUE. 36 5 29 2







