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PABOYASA IPOTPAMMA

o yueOHoMy npenmMery «MaTeMaTuKay

YpoBenb 00yueHus (Kaacc) OCHOBHOE 00O1ee oOpasoBanue (5 - 9 kimacchor)
(HayanpHOE 00IIIee, OCHOBHOE 00IIee, CpeHee oOInee 00pa3oBaHUE ¢ YKa3aHUEM KJIACCOB)

KonmuecTBoO 4acoB B HENEIIO/TOL:
5 kmacc: 5/170
6 xmacc: 5/170
7 xmacc: 5/170
8 kmacc:  5/170
9 xmacc: 5/170

VYpoBeHb 0a30BbIi
(6a30BbIit, yriryOIeHHOE U3YYEHHE TpeaMeTa MPOPHUIbHBIN)

[Iporpamma pa3paboTaHa Ha OCHOBE:

1. denepanbHOTO rocyaapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHAAPTa OCHOBHOTO OOIIETO
oOpazoBaHus (yTB. Ipuka3zoM MuHUCTEpCTBA 00pa3zoBanus U Hayku PO ot 17.12.2010 r.

N 1897)

2. IlpumepHOIT OCHOBHOI 00pa3z0oBaTEIBLHONM MPOTPAMMBI OCHOBHOTO O0IIIETO 00pa3oBaHuUs
(ITpumepHas nporpamma 1o yuyeoHoMmy npeamery «MaremaTrka)

3. ABtopckux nmporpamm «Marematuka» (5 - 6 kinaccel) E.A.byaumoBuya, « Anredpa» (7- 9
kiaccel) A.I'Mopakosuua, «I'eomerpusi» (7- 9 knaccer) JI.C.AtanacsHa

(yka3aTb MIPUMEPHYIO UM aBTOPCKYIO l'lpOI"paMMy/l'[pOFpaMMLI)

VY4eOHHK, aBTOp

1 Marematuka. 5 knacc. E.A.bynumoBnu
2 Maremaruka. 6 knacc. E.A.bynumoBuu
3 Anrebpa. 7 kimacc. A.I'.MopakoBud
4 Anre6pa. 8 knacc. A.I'MopakoBuu
5 Anrebpa. 9 knacc. A.I''MopakoBuy
Metpust. 7- 9 knaccol. JI.C.Atanacsin, B.®.byty30B u 1p.



1. Ilnanupyemble pe3yJibTaThl OCBOCHHSI Y4YeOHOro mpeaMera, Kypca

«MaremMaTukKa.

[Iporpamma HampaBieHa Ha JOCTHIKEHUE CIICAYIOIMINX IEICH:

1) B HanpaBJIeHNH JIJUYHOCTHOTO PA3BUTHSL:

e (opMuUpOBaHME NPEACTABICHUA O MaTeMaTHKE KaK YacTh OOIICYEIOBEYECKOW KYJIbTYPHI, O
3HAYMMOCTH MaTEMaTUKHU B PA3BUTHH [IUBUJIM3ALMHA U COBPEMEHHOTO OOIIECTBA;

® pa3BUTHE JIOTUYECKOTO M KPUTUYECKOTO MBIIUICHUS, KYyJIbTYyphl pEYH, CIHOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY

¢ (hopmHpoBaHNE WHTEIUICKTYaJbHOW YECTHOCTH U OOBEKTHBHOCTH, CIIOCOOHOCTH K IMPEOJIOJICHUIO
MBICJIUTEIIbHBIX CTEPEOTUIIOB, BHITEKAIOIIUX U3 OOBIIEHHOTO OIbITA;

® BOCIIMTAaHHWE KA4eCTB JIMYHOCTH, OOECIEYMBAIOIIMNX COIUAIBHYIO MOOHMIIBHOCTH, CIIOCOOHOCTh
MIPUHUMATH CAMOCTOSITEIIbHBIC PEILICHHUS;

e (QopMupoBaHHWE KayeCTB MBINIJICHUA, HEOOXOJAMMBIX [JIs QJaNTallid B COBPEMEHHOM
HH(pOPMAITMOHHOM OOIIECTBE;

® pa3BUTHE UHTEPECA K MATEMAaTUUECKOMY TBOPUECTBY U MAaTEMAaTUUYECKUX CITOCOOHOCTEH;

2) B MeTanpeJaMeTHOM HANPaABJIEeHUM:

® pa3BUTHE TMPEJCTaBICHUNW O MaremMaTuke Kak (opme omnucaHus W METOJE IO3HAHHS
NEUCTBUTENLHOCTH,  CO3/IaHUE  YCIOBUW ISl  MPUOOpPETEeHHs  TEPBOHAYAIBLHOTO  OIbITA
MaTeMaTHYeCKOT0 MOJICTTUPOBAHUS;

e (dopmupoBaHHE OOMMX CIOCOOOB WHTEIUICKTYAIBHONW JEATEIBHOCTH, XapaKTEPHBIX JUIS
MaTEeMaTHKU U SBJSIONIMXCS OCHOBOM MO3HABATENBHOUW KYyJIbTYPHI, 3HAYMMOMN Ui Pa3iNYHbIX chep
YEJIOBCUYCCKON ICATCILHOCTH;

3) B IpeAMETHOM HANPABJIEHUHU:

® OBJIaJICHHE MAaTEMaTUYECKHUMH 3HAHUSIMH M YMEHUSIMH, HEOOXOIUMBIMH I MPOJIOKCHUS
o0pa3oBaHMs, N3YICHHSI CMEKHBIX JUCIUTIINH, TPUMECHECHUS B TIOBCETHEBHOMN KU3HU;

e co3fanue ¢pyHIaAMEHTa AJI1 MAaTEeMaTUYECKOro pa3BUTHUS, (POPMHUPOBAHHS MEXAHU3MOB MBILUICHUS,
XapaKTEPHBIX JJII MATEMAaTUUECKOU JIeATeTbHOCTH.

TpebGoBanus K THYHOCTHBIM, MeTANPeAMETHBIM, PeIMETHBIM pe3yJIbTaTaM

5-9 kaaccbl

JIMYHOCTHBIMHU pe3yJbTATAMH M3Yy4eHUs ydyeOHOro mnpeamMmera, Kypca «MaremaTtuka» (B BHJE
y4eOHBIX KypcoB: 5—6 kiacc — «Maremarukay, 7-9 kiacc — Marematuka( Moayinu «Anredbpa» u
«[eomeTpusi»)) SIBISIFOTCSI CIICAYIOIINE KauecTBa:

— HE3aBHCHUMOCTh M KPUTHYHOCTh MBITIIJICHHS;

— BOJISI U HACTOMUYMBOCTh B IOCTHKEHUH 1IEITH.

CpencTBOM JIOCTHIKEHHS ITHX PE3yJIbTaTOB SBISCTCS:

— cucTeMa 3aJJaHui y4eOHUKOB;

— Tpe/ICTaBIIeHHAs B yUeOHHUKAX B sIBHOM BHJIE OpraHU3aIMs MaTepHrala 1o MPUHIIMITY MUHIMAaKCa;
— HCHOJb30BAHNUE COBOKYITHOCTH TE€XHOJIOIUH, OPUEHTHPOBAHHBIX HAa PAa3BUTHE CAMOCTOSATEIILHOCTH
U KPUTHYHOCTH MBIIUICHUS: TEXHOJOTHS MPOOJEMHOTO Hajiora, TEXHOJOTHS IPOTYyKTUBHOTO
YTEHUS!, TEXHOJIOT U OLIEHUBAHUS.

MertamnpeaMeTHBIMHA pe3ybTaTaMi W3ydeHHUs ydeOHOro mpeaMeTa, Kypca «MareMaTHKay SBISETCS
(dbopmHpoBaHUEe YHUBEpCANbHBIX yueOHBIX aeiicTuil (YVY ).

PeryasituBubie YY/I:

5—6 kaaccsl

— CaMOCTOATENbHO OOHapyKuBaTh M (OPMYIHPOBATH YYEOHYIO MPOOJIEMY, ONPEACNSITh IIeNb
y4eOHOI NesITeTbHOCTH, BEIOUPATh TEMY IIPOEKTA,

— BBIIBUTATh BEPCHUHM pEIICHUS TPOOJIEeMbl, OCO3HaBaTh (M HMHTEPIPETHPOBATH B Cllydae
HE00XO0/IMMOCTH ) KOHEUHBIH pe3ysIbTaT, BRIOMPATh CPEICTBA JOCTHKEHUS LIEIH U3 MPEI0KEHHBIX, a
TaKXKe UCKATh MX CAMOCTOSTEIHHO;

— COCTaBJIATH (MHIUBUIYATHHO WM B TPYIIIE) TJIaH PEIICHUs MTPOOIEeMbI (BBITIOTHEHUS MTPOEKTa);



— paboTasi 1o IUIaHy, CBepATh CBOU JACUCTBUS C LIENbIO U, IPU HEOOXOAUMOCTH, UCIIPABIIATH OIINOKU
CaMOCTOATENILHO (B TOM YHCJIE M KOPPEKTHUPOBATH IIJIaH);

— B IMAJIOTE C YYUTEJIEM COBEPILIEHCTBOBATh CAMOCTOSTEIBHO BbIPAOOTAHHBIE KPUTEPUH OLIEHKHU.
7-9 kaaccnl

— CaMOCTOSITENIbHO OOHAapy)XHUBaTh W (HOPMYIHPOBATH MPOOJIEMY B KJIACCHOW W WHAWBUIYAIBHOM
yueOHOH J1eTeIbHOCTH;

— BBIIBUTaTh BEPCHUU pEIIECHUsS MPOOJIEeMbl, OCO3HABAaTh KOHEYHBIM PE3yNIbTaT, BHIOMPATh CPENCTBA
JOCTHKEHUS LU U3 IPEAJIOKEHHBIX WIN UX UCKaTh CAaMOCTOSTENILHO;

— COCTaBJIATh (MHAMBUIYAIbHO WIM B IPYIIIE) IJIaH PEIIEHUs IPOOIIEMBI (BBIIIOJHEHUS IPOEKTA);

— moI0MpaTh K KaKI0i npoodsieme (3a1aue) aicKBaTHYIO € TEOPETHYECKYIO MOJIETb;

— paboTast 1o NpenI0KEHHOMY M CaMOCTOSITEIbHO COCTaBIEHHOMY IUIaHY, MCTIOJIb30BATh HAPSAY C
OCHOBHBIMM ¥ JIONIOJHHUTEIbHBIE CpEACTBA (CHpaBOYHAs JIMTEPATypa, CIOXHBIE MPUOOPHI,
KOMIIBIOTED);

— IJIJAHUPOBATh CBOIO MH/MBUYAJIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO;

— paboTaTrh 10 CaMOCTOSTEIbHO COCTABIEHHOMY IUIAHY, CBEPSSICh C HUM U C LENbIO IE€ATEIbHOCTH,
UCHPABIsIsl OLIMOKM, MCIIONIb3YSl CaMOCTOSTENbHO I0J00paHHbIE cpeAcTBa (B TOM 4YHCIE H
WuTepuer);

— cBOOOJIHO TOJIB30BATHCS BHIPAOOTAHHBIMHU KPUTEPUSAMHU OLICHKH U CAMOOLIEHKH, UCXOs U3 LEIH U
UMEIOIINXCS KPUTEPUEB, Pa3Indasi pe3yynbTaT v COCOOBI JeHCTBUH;

— B XOJI€ NPE/ICTaBJICHUs NIPOEKTA J1aBaTh OLEHKY €ro pe3yibTaram;

— CaMOCTOSITENILHO OCO3HABaTh IPUYMHBI CBOETO yCIleXa UM HEYCIeXa U HaXOJUTh CIIOCOObI BBIX0/1a
U3 CUTYallUM HEYCIexa;

— YMETh OIICHUTH CTETCHb YCIEITHOCTH CBOCH MHIMBHIYyaTbHON 00pa30BaTEIbHON JEATEIBHOCTH; —
JlaBaTh OLICHKY CBOMM JIMYHOCTHBIM KauecTBaM M YepTaM XapakTepa («KaKoB s»), OMNpEeAEssTbh
HaIPaBJIEHUSI CBOETO Pa3BUTHS (KKAKUM 51 XOUY CTATbh), «4TO MHE JUIsl 3TOTO HAJIO CHENAThH)).
CpenctBoM (GOpMHpOBaHUS PEryisaTUBHBIX Y VY]] ciaykaT TeXHOJOrHs MpOoOJEMHOro Juajora Ha
JTaleé M3y4yeHUsT HOBOIO MaTepuajla U TEXHOJIOTUS OLEHUBAaHUS 00pa30BaTENbHBIX TOCTHKEHHI
(Y4eOHBIX yCIIEXOB).

ITo3naBaTtenbubie YY /I:

5-9 kJiaccsl

— aHaAJIM3UPOBAaTh, CPABHUBATh, KJIaCCU(UIUPOBATH U 00001IaTh (PAKTHI U SIBJICHMUS,

— OCYILECTBJIATH CPABHEHHUE, CEPUALIMIO M KIIACCU(UKALIMIO, CAMOCTOSATENIEHO BBIOMpAasi OCHOBAHUS U
KpUTEpUM [  YKA3aHHBIX JIOTUYECKUX  OIEpaluil; CTPOUTHh  KJIAaCCU(PUKAIUIO  IMyTEM
JMXOTOMHMYECKOTO JeJIeHNs (Ha OCHOBE OTPHUIIAHMUA);

—  CTpOMTHb  JIOTUYECKHM  OOOCHOBAaHHOE  pACCY)KJIEHHE,  BKJIIOYAIONIEE  YCTAHOBIIEHHE
IIPUYHUHHOCIIEICTBEHHBIX CBA3EH;

— CO3/1aBaTh MaTeMaTUYECKHUE MOJIENH;

— COCTaBJISATh TE3UCHI, PA3IUYHbIE BHUJbI IJIAHOB (MPOCTHIX, CIOXKHBIX M T.I.). I[IpeoOpa3oBbIBaTH
nH(}OpPMALIHIO U3 OAHOIO BUJA B Ipyroi (TabauIly B TEKCT, IUarpaMMy U Ip.);
— BBIYUTHIBATH BCE YPOBHH TEKCTOBOI MH(pOpMAIHH;
— YMEThb ONpENENSITh BO3MOYKHBIE HCTOUYHHUKM HEOOXOJHWMBIX CBEIEHUH, MNPOM3BOAUTH IOMCK
nH(pOpMaINY, AaHATU3UPOBAThH U OLICHUBATh €€ JOCTOBEPHOCTD;
— OHMMas TO3ULIMIO JIPYTOro YeJIoBeKa, pa3anyaTh B €r0 pe4H UM CO3JAaHHBIX UM TEKCTax: MHEHHE
(TOuKy 3peHHs), JOKa3aTelbCTBO (apryMeHTHI), (PaKTbl; TMIIOTE3bI, aKCHOMBI, TeopuH. [lng storo
CaMOCTOSITENIbHO ~ MCIOJBb30BaTh  pa3jMyHble BUABI YTEHHUs] (M3ydarollee, M[POCMOTPOBOE,
03HAaKOMHTEIBHOE, TIOUCKOBOE), TPUEMBI CIIYIIAHMUS;
— caMOMY C03/1aBaTh UCTOYHUKU MH(POPMAIMM Pa3HOTO TUIA U AJI Pa3HbIX ayJUTOpUH, COOII0AAThH
MH(OPMALIMOHHYIO TUTHEHY U NpaBHiia MH(POPMaIMOHHON 6€3011aCHOCTH;
— YMETh HUCHOJb30BaTh KOMIBIOTEPHbIE U KOMMYHHMKAIIMOHHbIE TEXHOJOTUU KaK WHCTPYMEHT JUIs
JOCTHKEHUS CBOMX IieJield. YMeTh BBIOMpaTh a/leKBaTHbIE 3a/1a4e MHCTPYMEHTAJIbHBIE TPOrPaMMHO-
anmnapaTHbIe CPeJICTBA U CEPBUCHI.



Kommynukaruusbie YY/I:

5-9 kaaccbl

— CaMOCTOSTEIbHO OPraHU30BbIBaTh y4eOHOE B3aUMO/JICHCTBHE B rpymie (OnpeaensTh oOLie ey,
JIOTOBApUBATHCA APYT C APYTOM H T.1.);

— OTCTanBasi CBOIO TOUKY 3PEHHsI, IPUBOAUTH apIyMEHTBI, IOATBEPKIas UX (PaKTaMu;

— B IUCKYCCUHU YMETh BBIIBUHYTh KOHTPAPTyMEHTHI;

— YYUTHCS KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPU3HABaTh OMIMOOYHOCTH
CBOETO MHEHUS (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH €r0;

— MOHMMAasl MO3MULMIO APYroro, pasjinyaTb B €ro pedyd: MHEHHE (TOUKY 3pEHHMS), 10Ka3aTeIbCTBO
(aprymenTsl), (akThl; THIIOTE3bl, aKCUOMBI, TEOPHH; — YMETh B3TJISSHYTh HAa CHUTYallMI0 C WHOM
MIO3ULMH U IOTOBAapUBATHCSA C JIFOJAbMU UHBIX TO3UIIHI.

CpenctBoMm (GopMuUpoBaHHsI KOMMYHUKATUBHBIX YVY]I cimykaT TeXHOJIOTHUS MPOOJIEMHOr0 Jualiora
(moOyxparomui ¥ NOABOASAIIMNA AMAJIOr) M OpraHu3anus padbOThl B MajblX Ipylnax, a TaKxKe
HCIOJIb30BaHUE HA YPOKAX 3JIEMEHTOB TEXHOJOTHH MPOJTYKTUBHOTO YTEHUS.

IIpeaMeTHBIMHU pe3yJbTaTAMM H3YyYeHHUs y4yeOHOro mpeamera, Kypca «MaremaTtuka» SBISIOTCS
CIIETYIOIINE YMEHHS.

S kuaace

— 00y4armuUNicsa HAyYUTCS UCTIONb30BaTh MPU PEIICHUH MaTeMaTHYECKUX 33/1a4, UX 0OOCHOBAaHUU U
IIPOBEPKE HAICHHOTO pPELIEHUsI 3HAHHE:

e Ha3BaHUU W MOCIEAOBATEIHHOCTH YHCEN B HaTypaibHOM psiay B mpenenax 1 000 000 (c xakoro
YucJla HAUWHAETCS 3TOT pAll, Kak o0pa3yeTcs KaKJ0€ CIIEYIOIIee YUCIIO B 3TOM PALY);

Kak o0paszyercs Kaxaas cieayromiasi Cu¢THas eIMHUIIA;

Ha3BaHMsI U MOCIEA0BATEIHLHOCT PA3pPsIOB B 3aMIUCH YNCIIA;

Ha3BaHMsI U MIOCIIEA0BATEIbHOCTD IEPBBIX TPEX KIIACCOB;

CKOJIBKO pa3psiioB COJIEPKUTCS B KaX10M KJlacce;

® COOTHONICHHE MEXY pa3psaaaMu;

® CKOJIbKO €IMHUIL KaXKIO0T0 Klacca COAEPIKUTCS B 3aIMCH YHUCIIa;

® KaK yCTpO€Ha MO3UIIMOHHAs AECATUYHAS CUCTEMA CUUCIICHMUS;

® ¢/IMHUIBI N3MEPEHUS BEIMYUH (JUIMHA, Macca, BpeMsl, IJIOIalb), COOTHOLLIEHUS MEXTy HUMU;

¢ (YHKUIMOHAIBHOM CBS3UM MEXAY IpyINIaMH BEIMYUH (LI€HA, KOJIMYECTBO, CTOUMOCTh; CKOPOCTb,
BpeMsl, PaCCTOSIHUE; TPOU3BOAUTEIBHOCTD TPY/1a, BpeMs paboThl, paboTa).

— o0yyarouuiicss Hay4uTcs BBINOJHATH yCTHBIE BblumcieHus (B mpexaenax 1 000 000) B ciyuasx,
CBOJMMBIX K BblUHMcIeHHsSM B mpegenax 100, ¥ mucbMeHHBIE BBHIYHUCICHHUS B OCTAJIBHBIX CIyYasX;
BBITNIOJHATH MPOBEPKY MPABUIIBHOCTH BHIYMCIIEHUII;

— BBINIOJIHATh YMHOKeHHE U ieneHue ¢ 1 000;

— BBIYMCIIATH 3HAYCHUS YUCIIOBBIX BBIPAXKEHUH, cofiepKaiux 3—4 IeUCTBUs co CkoOKkamMu U 6€3 HUX;
— packJajpIBaTh HaTypaJbHOE YMCIIO HA MPOCThle MHOXKMTENM; — HAXOAWTh HAUOOIBIIUN 0Ommii
JIeNIUTeNb U HauMEHblllee 00lllee KPaTHOE HECKOJIbKHUX YHUCEN; — pellaTh MpPOCTble M COCTAaBHbIE
TEKCTOBBIE 3a/1a4H;

— BBIIUCBHIBATh MHOXECTBO BCEBO3MOXHBIX pPE3YyJIbTaTOB (MCXOJOB) MNPOCTEUIIUX CIIy4yalHBIX
9KCIIEPHUMEHTOB;

— HaXOJUTb BEPOSITHOCTH NMPOCTEUIINX CIIy4aliHbIX COOBITHIA;

— pemaTth YAOOHBIM s ce0s crmocoOoM (B TOM YHMCIe M C MOMOIIbI0 Tabmum u rpados)
KOMOMHATOpHbIE 3aJjaud: Ha TMEPEeCTaHOBKY M3 TPEX 0JJIEMEHTOB, MPaBUJIO MPOU3BENEHUS,
YCTaHOBJIEHHME YHCJIA Tap HA MHOXKECTBE U3 3—5 3JIEMEHTOB;

— pemaTth yA00HBIM JUIs ceOst ciocoO0M (B TOM YHUCIIE M C TOMOIIbIO TaOJIUI U TpadoB) JIOTUYECKUE
3aJauu, cojieprkalre He 6osee TpEX BbICKa3bIBAHUM;

— 4WTaTh UHPOPMAIUIO, 3aMTMCAHHYIO C TOMOIIbIO JINHEWHBIX, CTOI0YATHIX U KPYTOBBIX AUArpPaMM;

— CTPOUTH MPOCTEHIINE TUHEHHBIE, CTOJI0YaThIe U KPYTOBBIE IUarpaMMmBbl;

— HaxXOAWTh pEHICHHUsS >KU3HEHHBIX (KOMIETEHTHOCTHBIX) 3a/Jay, B KOTOPBIX HCHOJIb3YIOTCS
MaTeMaTHYeCKUe CpeACTBA; — CO3/1aBaTh NPOAYKT (pe3yibTaT MPOEKTHOW IesTeIbHOCTH), IS
M3YYEHHUsS U OMMCAHUS KOTOPOTO UCIIONB3YIOTCS MaTeMaTHUECKHUE CPEICTBA.



6 xi1acc

— 00y4YaroIuiCs MOITYYUT BO3MOXKHOCTh HAYYMTHCS MCIOJIb30BATh MPU PELICHUH MAaTEMAaTHYECKUX
3aja4, UX 00OCHOBAHUY U MIPOBEPKE HAIIEHHOTO PEIICHUS 3HAHUE O:

® JIECATUYHBIX IPOOSX U IpaBUIaX JAECHCTBUIA C HUMU;

® OTHOUICHUSAX M IPONOPLHUAX; OCHOBHOM CBOMCTBE IPOIIOPLINY;

® NPsIMOI ¥ 0OPaTHOM MPOMOPIIMOHATIBHBIX 3aBUCUMOCTSIX U UX CBOWCTBAX;

® IIPOLICHTAX;

LEJBIX ¥ JPOOHBIX OTPULIATENBHBIX YUCIIAX; PAMOHATBHBIX YHCIIAX;

IIpaBUJIC CPABHEHUS PALlMOHAJIBHBIX YHCEIL;

e IIpaBWJIAX BBINOJIHEHUA ONEpalMil HAJl PALIMOHAIILHBIMH YMCIIAMU; CBOMCTBAX OIEpaLlUi.

— CpaBHMBATh JECATUYHBIE ApOOH;

— BBINIOJHATH ONEpaIMy Ha/l AECATUYHBIMU APOOSMH;

— IpeoOpa3oBbIBATh JAECATUYHYIO IPp0Obh B OOBIKHOBEHHYIO U HA00OPOT;

— OKpYTJIATH LIEJIbI€ YUCIIa U IECATUYHbIE 1pO0u;

— HaxOJUTh IPUOJIMKCHHBIE 3HAUEHUS BEJIMUYUH C HEAOCTATKOM U U30BITKOM;

— BBINOJIHATH NPUOJIMKCHHbBIE BBIYUCIICHUS U OLIEHKY YHCIIOBOT'O BBIPAYKEHUS;

— IEJIUTh YNCJIO B JAHHOM OTHOILEHUU;

— HaXOAUTb HEU3BECTHBIN WIEH MPOINOPLINY;

— HaxXOAWTh [AaHHOE KOJMYECTBO IIPOLEHTOB OT 4YMCIA W YHUCIO II0 H3BECTHOMY KOJUYECTBY
IIPOLICHTOB OT HETO;

— HaXOAUTb, CKOJIBKO ITPOLIEHTOB OJHO YHUCJIO COCTABIISAET OT APYroro;

— YBEJIMYMBATh M YMEHBIIATh YUCJIO HA JAHHOE KOJWYECTBO IPOLEHTOB; — pEIIaTh TEKCTOBHIE
3aJ1a4¥ Ha OTHOLICHHUs], IPONIOPLIMH U IIPOLICHTHI;

— CPaBHUBATH [IBA PALIMOHAIBHBIX YHCIIA;

— BBIIIOJIHATH OIEpalMM HaJ PAalMOHAIBHBIMHM 4YMCIAMH, HCIIOJIB30BATh CBOMCTBA ONEpalud s
YIPOIIEHUS BHIYMCIICHU;

— pemaTh KOMOMHATOPHBIE 331241 € TIOMOILIbIO MPAaBUIIa YMHOKEHMS,;

— HaXO/AUTh BEPOATHOCTH MPOCTEHIINX CIIy4allHbIX COOBITUI;

— pemarb NpOoCTEHIINE 3a1a4l Ha OCEBYIO U LIEHTPAJIbHYIO CHUMMETPHIO;

— pelaTh NpoCTEeUIINe 3a/1a4l Ha pa3pe3aHue U COCTAaBIIEHUE T€OMETPUYECKUX (puryp;

— HaxOJUTh pELIEHHUs XHU3HEHHbIX (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX HCIIOJIB3YIOTCS
MaTeMaTHYECKUE CPEICTBA;

— CcO3J1aBaTh MPOJYKT (pe3yibTaT MPOEKTHON AEATENbHOCTH), ISl U3y4eHUs U OMHMCAaHUS KOTOPOro
HCIIOJIB3YIOTC MAaTEMATHYECKUE CPEJICTBA.

7 kaacc.

MOAYJIb «AJredpa»

— OOyyaromuiicss Hay4yuTCs UCMOJIb30BaTh NMPH PELICHUH MaTeMaTHUYeCKHX 3a/1a4, UX 000CHOBAHUU
U IIPOBEPKE HAUJEHHOTO PELIECHUS 3HAaHUE O:

® HATYpPaJbHBIX, LIEIBIX, PALIUOHAIBHBIX, UPPALUOHAIIBHBIX, JEHCTBUTEIBHBIX YNCIIAX;

® CTENEHSX C HAaTypaJbHBIMU I10KA3aTesIMU U UX CBOWCTBAX;

OJIHOYJICHAX Y MpaBUiiaxX ICUCTBUN C HUMU;

MHOTOWICHaX W MpaBujiax JEHCTBUN C HUMU;

(dhopMyInax COKpameHHOTO YMHOXKEHUS,

TOXJIECTBAX; METOIaX JOKa3aTeIbLCTBA TOXKJICCTB;

JINHEMHBIX YPAaBHEHUSAX C OJHUM HEM3BECTHBIM U METOJIAX UX PEIICHUS;

CHUCTEeMax JIBYX JJUHEWHBIX YPaBHEHUH C JBYMS HEM3BECTHBIMH M METOJAX UX PEIICHHUS.

— OOyyJaromuiics TMOJXYYUT BO3MOXXHOCTh HAYYHUTHCS BBIMIOJNHATH JEHCTBHUS C OJHOWICHAMU U
MHOTOYJICHAMU,

— y3HaBaTh B BBIPAKEHUAX (OPMYIBI COKPAIIEHHOTO YMHOKEHUS U TIPUMEHSTH UX;

— PacKJIaIbIBaTh MHOTOYICHBI HA MHOKHUTEJH;

— BBITIOJIHSATH TOKIECTBEHHBIC TIPEOOPA30BAHUS IIENbIX ANTeOpandecKIX BhIPAKEHUII;



— JIOKa3bIBaTh MPOCTEHIIINE TOXECTBA C LETBIMHU aJTeOpandecKiMHU BhIPAKECHUSIMU;

— peulaTh JUHEHHBIE YPAaBHEHUS C OJHUM HEU3BECTHBIM;

— pelaTh CUCTEMBI JIBYX JIMHEHHBIX YPAaBHEHUI C IByMSI HEM3BECTHBIMH METOJOM IOJCTAHOBKH U
METOZIOM alredpanvyecKkoro CIOXKEeHUs;

— peuaTth TEKCTOBBIE 3a/1a4M C TIOMOIIBIO JMHEWHBIX YPAaBHEHUN U CUCTEM;

— HaxXOAWTh pEIIEHMs >KU3HEHHBIX (KOMIIETEHTHOCTHBIX) 3a/ad, B KOTOPBIX HcCHOib3yroTcs 20
MaTEMaTHYECKHUE CPEJICTBA;

— co3/1aBaTh MPOJIYKT (pe3ysbTaT MPOCKTHON AEATENbHOCTH), JUIsl U3y4EHHUs U OMMCAaHUs KOTOPOro
HCIOJIb3YIOTCS MaTEMaTUUECKUE CPECTBA.

moayab «I'eomerpusi»

— OOyyaromuiicsi Hay4uTCs UCTIOIb30BATh IPU PEIICHUH MaTeMaTHYECKUX 33/]a4, NX 000CHOBaHUU U
IIPOBEPKE HAJACHHOIO PELICHUS 3HAHUE O:

® OCHOBHBIX TI'€OMETPHYECKHUX IOHATUAX: TOUYKA, MIpsAMas, IUIOCKOCTb, JIy4, OTPE30K, JIOMaHas,
MHOT'OYTI'OJIbHUK, PACCTOSIHUE;

e yriie, OMCCEKTPUCE yIila, CMEXKHBIX yriax;

® CBOMCTBaxX CMEKHBIX yIJIOB;

® TPEXTPaHHbIX U MHOTOTPAHHBIX yIjax;

® MHOI'OI'PaHHUKAX U UX Pa3BEPTKAX;

® OKPY)KHOCTH U €€ OCHOBHBIX CBOWCTBAX;

® OCHOBHBIX YEPTEKHBIX HHCTPYMEHTAX U BBIIIOJIHAEMBIX C UX IOMOIIbIO TIOCTPOEHUSX;

® paBEHCTBE F'€OMETPUUYECKUX UTYP;

e [IpU3HAKaX PABEHCTBA TPEYT OJIbHUKOB;

® [IOHSATUU U30METPUHU;

® [I0BOPOTE U €r0 OCHOBHBIX CBOMCTBAX;

® [ICHTPAJILHON CUMMETPHUU U €€ OCHOBHBIX CBOMCTBAX;

® [[EHTPAJIbHO-CUMMETPUYHBIX (PUTYpPaX.

— OOyyaromuiics IMOJYYUT BO3MOXKHOCTh HAYYUTCSl IPHUMEHSATH CBOICTBA CMEXHBIX YIJIOB IIPH
pELIECHNN 3a]1a4;
— HaXO/UTh B KOHKPETHBIX CUTYALUAX PaBHbIE TPEYTOJbHUKH U JOKA3bIBATh UX PABEHCTBO;

— BBINOJIHATH OCHOBHBIE T€OMETPUYECKHUE TIOCTPOCHUS;
— UCIOJIb30BaTh CBOMCTBA IOBOPOTA IIPU PEILICHUH 3aay;

— YCTaHaBJIMBATh LIEHTP. CHMMETPHIO (PUTYp U UCIOIB30BaTh €€ IPU PEIICHUH 3a/1a4;
— HaxXOAWTh pEHICHUs >KU3HEHHBIX (KOMIETEHTHOCTHBIX) 3a/ay, B KOTOPBIX HCHOJIb3YIOTCS
MaTEMaTHYECKHUE CPENICTBA;
— co37aBaTh NPOAYKT (Pe3yJbTaT MPOEKTHOMN AESITENbHOCTH), Ui U3yYEHUS U OMUCAHMUSI KOTOPOIo
UCIOJIB3YIOTCSI MAaTEMAaTUUECKUE CPEICTBA.

8 kaacc.

MOAYJIb «Ajredopa»
— OOyuaromuiicss MOJIyYUT BO3ZMOKHOCTh HAYUUTHCSI MCIOIb30BaTh MPU PEUIEHUH MaTeMaTHYEeCKUX
3aJa4, UX 00OCHOBAHUU U IPOBEPKE HAIIEHHOTO peIIeHUs 3HAaHUE O:

e ayreOpandeckoi 1poOr; OCHOBHOM CBOMCTBE APOOH;

e MpaBuyIax JEHCTBUIM ¢ anredpandecKuMu Ipo0sMu;

® CTEIEHSX C LIETIBIMU NTOKA3aTENSIMU U UX CBOMCTBAX;

® CTaHJapTHOM BH/JIE YHCJIA;

e (yHKUMAX: JMHEWHOM, KBaJpaTHMYHOM, OOpaTHON NPOMOPIMOHAIBHOCTH, HMX CBOWCTBAaX H
rpadukax;

® MTOHATHUHU KBAJAPATHOTO KOPHS U apu(PMETHUECKOTO KBaJPAaTHOTO KOPHS;

e CcBOMCTBax apupMETHUYECKUX KBAaIPaTHBIX KOPHE;

o (GyHKIME X=\y , €& CBOMCTBAX 1 rpaduKe;

e (opmyiie s KOpHEH KBapaTHOTO ypaBHEHUS;

e Teopeme Buera 1 mpuBEICHHOTO M OOIIET0 KBaPaTHOTO YPaBHEHHUS;



® OCHOBHBIX METOJAX PEIIEHUs LEIbIX PpAlUOHAIBHBIX YpPaBHEHWI: METOJE pa3JIoKEHUsS Ha
MHOXHUTEIHN U METOJIE 3aMEHbI HEU3BECTHOIO;

® METOJaX PeUIeHUsI APOOHBIX PAlMOHAIBLHBIX YPaBHEHUH;

® OCHOBHBIX CTaTUCTHYECKHUX XapaKTepPUCTUKaX HAOOPOB YHCe U cloco0ax UX HaXOXKJICHUS;

® VHTEPBAJIBHOM METOJE aHAJIN3a JAHHBIX;

® TUCTOIPaMME U METOJE €€ IOCTPOCHUS.

— OOy4aromuiics HayYuTCs COKpaIIaTh aaredpandeckue apoou;

— BBINOJHATH apupMeTHUECKUEe ACHCTBUS ¢ aNredpandecKuMu Apo0sMu;

— UCIOJIb30BaTh CBOICTBA CTENEHEH C LEJIBIMU IOKa3aTeNIIMU IIPU PELICHUM 3a/1ay; — 3alluChiBaTh
YHUCJIa B CTAHIaPTHOM BUJIE;

— BBINIOJIHATH TOXIECTBEHHBIE MPEO0OPA30BaHUS PALMOHATIBHBIX BIPAKEHUI;

— JI0Ka3bIBaTh NPOCTEHIINE TOXKIECTBA C pallMOHAJIBHBIMU BBIPAKEHUSIMU; — CTPOUTH TpapuKu
(GyHKIMH M UCTIONB30BaTh UX CBOMCTBA MPH PELICHUN 33/1a4;

— BBIYUCIISATH apupMETHUECKHUE KBaIpaTHbIE KOPHU;

— MIPUMEHATH CBOMCTBA apr(PMETHUECKUX KBAIPATHBIX KOPHEH NMPU PELICHUH 33/1a4;

— BBINOJIHSATH TOKJECTBEHHBIE IPE0Opa30BaHUs BRIPAXKEHUM, COJIEPKAIINX KBaIpaT. KOPHHU;

— CTPOUTH rpaduk QyHKIUU y:\/ X U UCIOJIb30BaTh €r0 CBOMCTBA IPU PELLIEHUH 3a/1ay;

— pelaTb KBaJpaTHbIE YPABHEHUS;

— IpUMEHATH TeopeMy Buera npu peuienuu 3aaau;

— peumarh LeNnble paluOHAIbHBIE YPAaBHEHUS METOJIOM DPAa3jOKEHHS HAa MHOXHUTEIM M METOJI0M
3aMEHbI HEU3BECTHOTIO;

— pematb IpoOHbIEe PallMOHAIBHBIE YPABHEHHUS,

— peuiaTth TEKCTOBBIE 3a/1a4M C TIOMOLIBIO KBaIPaTHbIX U PallMOHAIbHBIX YPaBHEHU;

— HaXOJUTh OCHOBHBIE CTATUCTHUECKHE XapaKTEPUCTUKN HAOOPOB UKCET,

— COCTaBIISITh TAOJIUIBI YacTOT (AOCOJIOTHBIX U OTHOCUTEINIFHBIX), @ TAaKXKE TAOJMIbI HAKOTJICHHBIX
4acTOT; — IPUMEHATh HHTEPBAIbHBIN METOJ AJI aHAJIM3a YUCIOBBIX JaHHBIX;

— CTPOUTH FMCTOIPAMMBI U UCIIOJIb30BATh UX JUIS aHAJIN3a YUCIIOBBIX JTAHHBIX;

— HaXOJUTb YHUCIIO COUYETAaHUM U YNCIIO PA3MEILEHUI;

— HaxXOAWTh pEHICHUs >KU3HEHHBIX (KOMIETEHTHOCTHBIX) 3a/ay, B KOTOPBIX HCHOJIb3YIOTCS
MaTEMaTHYECKHUE CPENICTBA;

— co37aBaTh NPOAYKT (pe3yJabTaT MPOEKTHOM AESITEIbHOCTH), JAJIsl U3YYEHHs] U ONMCAaHUS KOTOPOTO
UCIOJIB3YIOTCSI MaTEMAaTUUECKUE CPEICTBA.

Moayab «I'eomerpus»

— OOyuaromuiicss Hay4uTCs UCIOJIb30BaTh NMPH PEIIEHUH MaTeMaTHYeCKUX 3a7a4, UX 000CHOBAHUU U
MPOBEPKE HAWJICHHOT O PELICHUS 3HAHHUE O:

® CBOWCTBE BEPTUKAJIbHBIX YIJIOB;

® [IEPIEHANKYJIISPE, HAKJIOHHBIX U IPOEKLINSAX;

® 0CEBOI CUMMETPUHU U €¢ CBOMCTBAX;

® F€OMETPUUECKHX MECTaX TOYEK;

® OUCCEKTpHCE yIJla U CepeIMHHOM IEepIEeHIUKYIIPEe K OTPE3KY KaK FreOMETPUYECKUX MECTaX TOYeK;
® NapaJIeNIbHBIX IPSIMBIX; IPU3HAKAX U CBOMCTBAaX MapaslIeNbHbBIX MPSMBbIX;

® AKCHMOME NapauIeTbHOCTU U €€ KPaTKON UCTOPHH;

e (popmysie CyMMBI YIJIOB TPEYTOJIbHUKA;

¢ (hopMyIie CyMMBI YIJIOB BBITYKJIOTO MHOTOYTOJIBHUKA;

e napajuienorpamme, pomoe, NpsIMOYroJibHUKE, KBaJ(paTe; MX CBOWCTBAX U MPU3HAKAX;

e Teopeme Daneca;

® CBOWCTBAaxX CpeIHEN JUHUH TPEYTrOJbHUKA;

® Tpanenuy; JIEMEHTAX TPANlELUU; TEOPEME O CPEAHEN JTMHUM TpalelyH;

® CBOMCTBax KacaTEJIbHBIX K OKPYXHOCTH; TEOPEME O PABEHCTBE JIBYX KacaTeJIbHBIX, IPOBEACHHBIX
W3 OJHOM TOYKMU,

e (popmynax /Ui IUIOIAAN TPEYToJIbHHUKA, AapaIeIorpaMMa, Tpareluy;



e teopeme [Tudaropa.

— OOyyaromuiicst HOTy4YUT BO3MOXKHOCTh HAYYUTHCS! YCTAHABJIMBATh NEPIEHAUKYISAPHOCTh MPSIMBIX
U IPUMEHATDH CBOMCTBA NEPIEHANKYIISIPA, HAKIOHHOM, IPOEKIINH;
— yCTaHaBJIMBATh [1aPAJIJICIIBHOCTD NPSMBIX U IIPUMEHATH CBOMCTBA MAPAJUICIbHBIX IIPSIMBIX;
— IPUMEHSATH TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA U BBIITYKJIOTO MHOI'OYT OJIbHUKA;
— IPUMEHATh IPU3HAKU U CBOMCTBA Mapajuiejorpamma, pom0a, IpsSMOYTrOJbHHKA, KBajapara IpH
pellIeHnH 3a/1a4;

— UCIOJIB30BaTh TEOPEMY O CpPEIHEH JINHUU TPEYroJIbHUKA U TeopeMmy Dajieca IpU PEIICHUH 33]1a4;
— peuiathb NpocTelIne 3a1a4u Ha TPANELHIO;

— IPUMEHSATH CBOMCTBA KACATENbHBIX K OKPYKHOCTH IIPH PELICHUH 33124,

— HaXOJAWTh IUIOLIA/IU TPEYTOJIbHUKOB, NTapajliIeIorpaMMOB, TPANIELU;

— nnpuMeHATh Teopemy ITudaropa npu pemenun 3anay;

— HaxXOAWTh pELICHUs JKU3HEHHBIX (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX HCIOJB3YKOTCS
MaTEMaTUYECKHE CPELICTBA;

— co37aBaTh IPOAYKT (Pe3yJbTaT MPOEKTHOM AESATEIbHOCTH), AJIS U3YYEHUS] U ONMCAaHUS KOTOPOTo
UCIOJIb3YIOTCSI MAaTEMATUYECKUE CPEICTBA.

9 kaacc.

MOAYJIb «Ajaredpa»

— OOyyaromuiics Hay4uTCs UCIOJIb30BATH MIPHU PELIEHUH MaTeMaTHUYECKHUX 3a]1a4, UX 00OCHOBAaHUU U
IIPOBEPKE HANJCHHOTO PELIEHUS 3HAHUE O:

® CBOICTBax KBaJpaTUYHON (PyHKIUY;

® METOAax MOCTPOCHUs TpaduKa KBaIpaTUIHON (PyHKINH;

® CBOMCTBAaX YMCIIOBBIX HEPABEHCTB;

® METOAAX PELIEHUS JINHENHBIX HEPABEHCTB;

® METO/AX PELICHUS KBaJPaTHbIX HEPABEHCTB;

® METO/IC€ MHTEPBAJIOB JJIsl PELLICHUS palliOHAJIbHBIX HEPABEHCTB;

® METO/AAX PELIEHUS CUCTEM U COBOKYITHOCTE! HEPABEHCTB;

e cBOiicTBax U rpaduke PyHKIUN X=y N MPU HATYpaJIbHOM N,

® OIPE/IEIICHUH U CBOMCTBAaX KOPHEW CTENEHH n;

® CTEIEHSX C pallMOHAIbHBIMU NIOKA3aTENISIMU U UX CBOMCTBAX;

® OCHOBHBIX METOZAX PELICHHUS CUCTEM PALIMOHAIBHBIX YPaBHEHUM;

® OIpEJENIEHNH U OCHOBHBIX CBOMCTBax apu(MeTHUEcKOW IMporpeccuu; hopmyse s HaXOXKACHUS
CYMMBbI €€ HECKOJIbKUX MEPBBIX YJICHOB;

® OIpe/IelIeHNH U OCHOBHBIX CBOMCTBaX reOMETpUYECKOM Mmporpeccuu; Gopmyie uis HaXOXKACHUS
CYMMBI €€ HECKOJIBKUX IIEPBBIX YJIEHOB;

e (hopmyse s cyMMBbl OECKOHEYHON M€OMETPUUECKON MPOTrpecCur cO 3HAMEHATENEM, MEHBILIUM T10
MOJYJIIO €JUHUIIBL.

— OOyuaromuiics MOJYyYUT BO3MOXKHOCTh HAYYUTHCSI CTPOUTH I'padUK KBagpaTUYHON (YHKIUU U
HCIIOJIb30BaTh €T0 MPU PEIIECHUH 3a/1a4;

— UCTOJIb30BaTh CBOMCTBA YHCIIOBBIX HEPABEHCTB JJIsl IPe0Opa30BaHUsl HEPABEHCTB;

— JI0Ka3bIBaTh IPOCTEMIIINE HEPABEHCTBA;

— peuiath JUHEIHbIE HEPaBEHCTBA;

— pemath KBaJpaTHbIE HEPABEHCTBA;

— peuath paloHajIbHble HEPABEHCTBAa METOJIOM UHTEPBAJIOB;

— peuarb CUCTEMBI U COBOKYITHOCTH HEPABEHCTB;

— CTPOUTH rpapuK GYHKIMH X=y h IpPHU HaTypaJIbHOM N U UCIOJIB30BaTh €T0 MPHU PEUICHUH 3a/1a4;

— HaXOJUTh KOPHU CTENEHH N;

— MCIIOJIb30BaTh CBOMCTBA KOPHEH CTENEHU N MPU TOXKJIECTBEHHBIX MPE0Opa30BaHMSIX;

— HaXO/WUTh 3HAYEHUS CTENEHEH C pallMOHaIbHBIMU IOKA3aTENSIMU;

— pemarb CUCTEMBI PallMOHAIBHBIX YPaBHEHNUI;

— peuaTh TEKCTOBBIE 3a/1a4H C TIOMOIIBIO0 CUCTEM PAllMOHATIBHBIX YPaBHEHUIA;



— pelaTh OCHOBHBIE 33/1aui Ha apU()METHUECKYIO U TEOMETPHUECKYIO TPOrPECCUH;

— HaxoJUTh CyMMYy OECKOHEYHOW TeOMEeTPUYECKOW MPOTPECCHHM CO 3HAMEHAaTelleM, MEHBIIUM I10
MOJIYJIIO €IUHUIIBI;

— HaxXOAWTh pEHICHHUS >KU3HEHHBIX (KOMIETEHTHOCTHBIX) 3a/ad, B KOTOPBIX HCHOJIb3YIOTCS
MaTEeMaTHYECKHUE CPEJICTBA;

— CO03/1aBaTh MPOJYKT (Pe3yNbTaT MPOEKTHOM NEATENbHOCTH), Ul U3YYCHHS] U OMUCAHUS KOTOPOTo
HCIOJIb3YIOTCSL MaTEMaTUUECKUE CPECTBA.

moayJib «I'eomeTpus»

— OOyuaromuiicss MOJIyYUT BO3MOKHOCTh HAYUUTHCS HUCIIOJIb30BaTh IPU PELUIEHUMH MAaTEMaTH4YECKUX
3a/1a4, UX 00OCHOBAaHUH U MTPOBEPKE HANJACHHOIO PELICHHS 3HAHHUE O:

e [apajIeIbHOM IIEPEHOCE U €r0 CBOMCTBAX;

® [PaBWIAX HAXOKJAEHUS CYMMbI U PA3HOCTH BEKTOPOB, IIPOU3BEACHUS BEKTOPA HA YHCIIO;

® CBOIICTBA 3TUX OIEpalil; Pa3JI0KEHUU BEKTOpA MO IBYM HEKOJUIMHEAPHBIM BEKTOPaM;

® KOOpAMHATaX BEKTOpAa U METO/IaX X HaXO0XKJICHUS;

® CKAJISIPHOM ITPOU3BEJICHUN BEKTOPOB U (POPMYIIE AJISl €T0 HAXO0XKICHHS,

® BEKTOPHOM METO/IE PEIICHHS T€OMETPUUECKUX 3a/1a4;

® 110JJ00MU TeoMeTpudecKux puryp;

e [IpU3HAaKax N0/100Us TPEYTrOJbHUKOB;

® TEOpEME O MPONOPLHOHAIBHBIX OTPE3KaX;

e TeopeMe 00 OTHOIICHHUH IIJIOMIA/IeH MOJ0OHBIX MHOTOYTOJIbHUKOB;

® FOMOTETHH U €€ CBOWCTBAX;

® TPUTOHOMETPHUECKUX (DYHKIHUAX OCTPOTO YIiIa, OCHOBHBIX COOTHOIICHUIX MEKIY HUMU;

® IprieMax PEeIIeHUs IPSIMOYTOJIbHBIX TPEYTrOJIbHUKOB;

e TpuroHomMerpudeckux GyHkusax yrios ot 0 qo 180°;

® TEOpEME KOCUHYCOB U TEOPEME CUHYCOB;

e IpueMax pelIeHus IPOU3BOIbHBIX TPEYTOJIbHUKOB;

® BIIMCAaHHOM U ONKMCAHHOW OKPYKHOCTSIX TPEYrOJIbHUKA, X CBOMCTBAX;

® BIIMCAHHBIX U ONMCAHHBIX YETHIPEXYrOJbHUKAX, UX CBOMCTBAX U IPU3HAKAX;

® CBOWCTBAaXx TNPAaBUIbHBIX MHOTOYTOJIbHMKOB; CBSI3M MEXJAY CTOPOHOM  MpaBUIBHOIO
MHOI'OYTOJIbHUKA U paiiyCaMH BIIMCAHHOM U ONMCAHHOW OKPYKHOCTEH;

® ONpeACICHUN JJTUHBI OKPYXHOCTH U (OpMYIIe JJisl €€ BBIUMCIICHUS;

e (hopMmyJie MIOIa N MPAaBUILHOTO MHOTOYTOJIbHUKA;

® ONpENENIEHUH IUIOIAA Kpyra W (opmyne ajisg €€ BbIUMCICHMS; (opmyne ajii BBIYUCICHUS
IJIOIIAIEN YacTeN Kpyra.

— OOyuaromuiics Hay4YuTCs peraTb FeOMETPUUECKHE 3a/1a4H C TIOMOIIBI0 AapaJUIeTLHOTO NMEPEeHOCa;
— BBINOJIHATH ONEPAllUU HaJl BEKTOPAMY;

— peuatbh reOMETPUUYECKHE 3a/1a4l BEKTOPHBIM METOJIOM;

— MPUMEHATH MPU3HAKU MOA00MS TPEYTrOJbHUKOB MIPU PELICHUH 337ay;

— peuarhb NpocTerIre 3a/1a4 Ha IPONOPLUOHATIBHBIE OTPE3KH;

— IPUMEHSATH CBOMCTBA TOMOTETHH IIPH PELICHUH 33]1a4;

— HaxOOUTh 3HAYEHHs] TPUTOHOMETPUYECKUX (YHKIMI OCTporo yria uyepe3 CTOPOHBI
MIPSIMOYTOJIBHOTO TPEYTOJIbHHKA;

— TPUMEHSATh COOTHOIIEHUS MEXIy TPUTOHOMETPUYECKUMHU (QYHKIMSIMH MpPHU PELICHUHU 3a/1ay; B
YaCTHOCTH, 110 3HAYCHUIO OJTHON M3 (PYHKLMH HAXOAUTh 3HAUEHUS BCEX OCTAJbHBIX;

— pemarb NpsIMOYTOJIbHBIE TPEYTOJIbHUKH;

— CBOJUTH palOTy ¢ TpuUroHomeTpuyeckuMu ¢GyHKIusMu yrioB oT 0 go 180° k ciaydyaro OCTpBIX
yTJIOB;

— IPUMEHSATh TEOPEMY KOCMHYCOB M TEOPEMY CUHYCOB IPHU PEUICHUH 3a/1a4;

— pelaTh NPOU3BOJIbHBIE TPEYTOJIbHUKY;

— peuiarthb 3a/1a4il Ha BIUCAHHYIO U OIUCAHHYIO OKPYHOCTHU TPEYToJIbHUKA,

— pemarth 3a/1a4d Ha BIIMCAHHBIE U ONMCAHHBIE YETHIPEX YT OJIbHUKHY;



— pemaTh NPOCTEUIIINE 3aa41 Ha MTPABUIIBHBIE MHOTOYT'OJIbHUKH;

— HaXOJUTh JUIMHY OKPY’KHOCTH, TUIONIa/lb KPYyra U €ro 4acTeu;

— HaxXOAWTh pELICHUsS JKU3HEHHBIX (KOMIETEHTHOCTHBIX) 3a/lad, B KOTOPBIX HCIOJIb3YHOTCS
MaTeMaTU4eCKUE CPEJCTBA;

— co37aBaTh IPOAYKT (Pe3yJabTaT MPOEKTHOM AESITEIbHOCTH), AJIs U3YYEHHUS] M ONMCAHUS KOTOPOTO
WCIIOJB3YIOTCA MATEMATHUYECKUE CPEJICTBA.

2. Conep:xaHue y4eOHOI0 npeaMera, Kypca B 5- 6 kiaccax

Apudpmerunka

Harypanbuble umcna. Hartypameubiii psa. [ecatuunas cucrema cuucieHus. Apudmernueckue
JEHUCTBUS ¢ HATYpaJIbHBIMU YuciiaMu. CBOMCTBA apu(METHUUECKUX JECHCTBUM.

CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM.

YucnoBble BBIPAKEHUS, 3HAYCHHE YHMCIOBOrO BbIpaxeHus. [lopsnoxk neHCTBUH B YHCIOBBIX
BBIPQ)KEHUSX, UCIIOJIb30BaHNE CKOOOK. PelieHne TeKCTOBBIX 3a/1a4 apu(PMETUIECKUM CIIOCOOOM.
Henutenu u kpatHsie. CBoICTBa U pu3Haku AenuMocTu. [IpocTeie u coctaBHbIe yncna. Paznoxxenue
HaTypaJIbHOT'O YMCiIa Ha IPOCThIe MHOXKUTENH. [lesieHne ¢ 0cTaTKoOM.

Hpobu. OObikHOBeHHast ApoOb. OcHOBHOE CBOMCTBO apoOu. CpaBHEHHE OOBIKHOBEHHBIX APOOEH.
Apudmerndeckue neiicTBUS ¢ OOBIKHOBEHHBIMHU Jpo0siMu. HaxokaeHne 4yacTu OT IEJI0ro M LEJIOTo
IO €r0 YacTH.

Hecsatuanasi ApoOs. CpaBHEHUE NECATHUYHBIX poOel. ApupMeTHuecKue NEHCTBHS C NECITUYHBIMU
npobsimu. IlpeacraBnenue AecATUYHONM IPoOM B BUIE OOBIKHOBEHHON ApoOM M OOBIKHOBEHHOH B
BUJE ICCATUYHOM.

[IporieHTh; HaXOXJICHUE MPOLIEHTA OT BEIWYMHBI M BEIMYMHBI MO €€ MpoueHTy. OTHOIIeHHE;
BBIPAYKEHUE OTHOLLEHUS B MPOIICHTAX.

Pemennie TeKCTOBBIX 33724 apuPMETUUECKUM CIIOCOOOM.

Pannonanehpie uncna. I[lomoxkurenabHble M OTpULATENbHBIE 4YMCIIA, MOAYJIb 4YHcia. MHOXECTBO

.'-"

LEJBIX yncen. MHOKECTBO pallOHAIBHBIX YUCEN; PALIMOHAIBHOE YUCIIO KaK OTHOIIEHHUE n , T1e T —
1[eJ10€ YMCII0, T — HaTypasibHOoe. CpaBHEHHE pallMOHAIbHBIX Yncel. ApupMeTHUYEeCKUe NEHCTBUS C
panroHanbHBIMU ynciaMu. CBONCTBa apuMeTHUecKuX IeiCcTBUI.

KoopaunaThast npsimasi; n300pakeHre yncesl TOUKaMy KOOPAMHATHON IPSIMOH.

W3mepenus, npuOIMKeHHs, OLEHKU. EAMHUIBI M3MepeHus [UIMHBI, IUIolaau, oobéMma, Macchl,
BpeMeHH, cKopocTH. [IpubnmkéHHoe 3HaueHHe BeNUUYMHBL. OKpYyIJeHHE HaTypalbHBIX YUCENl M
JecaTu4HbIX ApoOeil. [Tpukuaka 1 orieHKa pe3ynbTaToB BHIUMCICHUH.

DJIeMeHTBI aJ1redopbl

Hcnonb3oBanue OykB JUisi 0003HAUEHUS] YUCEN, JUIS 3allUCH CBOMCTB apu(METHUYECKUX AEUCTBHIA.
BbykBennble BelpaxkeHus. YncnoBoe 3HaueHUE OYKBEHHOTO BbIpaxxeHUsl. JlonmycTumble 3HaueHUs OYKB
B BBIPAKEHUHU.

HEU3BECTHBIX KOMIIOHEHTOB apupMeTHdeckux neicTBuil. [IpuMepsl pemieHnss TEKCTOBBIX 3a/ad C
IIOMOILBIO YPABHEHUIA.

JlexapToBBl KOOpAMHATBI Ha IUIOCKOCTH. [loCcTpoeHne TOYKM 10 KOOpJAWMHATaM, ONpenesCHue
KOOPJMHAT TOYKHU Ha IJIOCKOCTH.

OmnucareabHas cratucTuka. KomOunaropuka

[IpencraBneHue JaHHBIX B BUJE TAOIUIL, THArPaMM.

Pemennie kKoMOMHATOPHBIX 33/1a4 IepeOOPOM BapHAHTOB.

Harusanas reomerpus

Harnsnuele nmpeacraBnenuss o Qurypax Ha IUIOCKOCTH: TpsiMasi, OTPE30K, Jy4Y, YroJj, JioMaHas,
MHOI'OYT'OJIbHUK, OKPYXKHOCTb, KPYI, YETBIPEXYTIOJIBHUK, IIPIMOYIOJBHUK, KBaApar. TpeyrojbHUK,
BUJb TpPEYroJbHUKOB. [IpaBuibHBIE MHOTOYrojdbHUKU. M300paxkeHne reoMeTpuueckux (Quryp.
B3anMHOe pacnosnokeHue IByX MPSIMBIX, ABYX OKPYKHOCTEH, IPSIMOU U OKPY’KHOCTH.

JlnuHa otpeska, joMaHou. [lepumerp MHOroyronsHuka. EnuHMIBI n3MepeHns JUMHBL M3Mmepenne
JUIMHBI OTPE3Ka, IOCTPOEHUE OT pe3Ka 3alaHHOM JUIMHBI.



Buns! yrios. I'panycnas mepa yria. M3MepeHue v mocTpoeHue yrioB € MOMOLIBIO TPAHCIIOPTHUPA.
buccekrpuca yria.

[Tonsatue miomany GUrypsl; eQMHALBI U3MepeHus rmiomany [lnomans npsMoyrojapHUKa, KBapaTa.
[TpubnnxénHoe n3Mepenue miomaau GUryp Ha kiaeryatoi Oymare. PaBHoBenukue Gurypsl.
Harnsinnele mpencraBieHHs O TPOCTPAHCTBEHHBIX (Urypax: KyO mapaielenunesn, Mpu3Ma,
nupamyza, map, cdepa, KOHyc, HUMIMHIpP. M300pakeHue mnpocTpaHCTBEHHBIX (uryp. Ilpumepsr
ceyeHuil. MuororpanHuku. IIpaBunbHble MHOrorpaHHuku. IIpumeps pa3BEPTOK MHOIOTPaHHUKOB,
LWIMHpPA U KOHYCA.

[TonsiTre 00béMa; equHUIIBI 00bEMA. OOBEM IPSIMOYTOIBHOTO TIapaJUIeNenue1a, Kyoa.

Ilonartue o paBeHctBe ¢uryp. LleHTpanbHas, oceBas M 3epkajbHas cuMMeTpuu. M3oOpakeHue
CUMMETPUYHBIX (QUryp.

Jloruka u MHOKecTBA

MHOX€eCTBO, 3JEMEHT MHOXECTBA. 3aJaHUE MHOXKECTBA  IIEPEUMCICHHEM  3JIEMEHTOB,
XapaKTepUCTHYeCKUM cBoicTBOM. CTaHzapTHble OOO3HAYEHMs YMCIOBBIX MHOXecTB. Ilycroe
MHOYECTBO U ero ooo3Havyenus. [lonmuoxxecTBo. OOBeIMHEHHE U IEPECEUCHNE MHOKECTB.
Nmroctpanyst OTHOLIEHUHM MEXKy MHOKECTBAMU € IIOMOILBIO AuarpamMm Ounepa-Benna. [Ipumep u
KOHTpIIPUMED.

S knace

JIuHuu

JIuHMM Ha TUIOCKOCTU. 3aMKHYThIE M HE3aMKHYTbhIe JInHUU. Camonepecekatouiecs: auHun. [Ipsmas,
OTpe30K, y4. Jlomanas. JlnuHa oTpeska, MeTpudeckue eMHUALB JIHbL. OKpyxHOCTh. [locTpoeHue
KOH(HUTypanuii u3 NpsMOii, ee 4acTeil, OKpY>KHOCTH Ha HEIMHOBAHHOM U KJIETYaTON Oymare.
HarypanbHble ynciia

JlecaTuyHas cucreMa CUMCIEeHMs. PuMmckas HyMmepanus Kak HpUMEp HEMO3ULIUOHHOM CHCTEMBI
cuucinenus. Harypanbnplii psa. M3o0pakeHue HaTypaslbHBIX YHMCEl TOYKAMHU Ha KOOPAMHATHOM
npsimoid. CpaBHEHUE HAaTypalbHbIX ynces. OKpyrieHne HaTypaJbHbIX YUCEI.

Perienne KOMOMHATOPHBIX 3a]1a4 IEpPeOOPOM BCEX BO3ZMOXKHBIX BApUAHTOB.

JelicTBHSA ¢ HATYPAJBbHBIMH YHCJIAMH

CrnoxeHue HaTypalbHBIX YHUCEN; CBOMCTBO HYJS IpPU CIOKEHUU. BbluMTaHME Kak [EHCTBUE,
oOpaTHOE CIIOXKEHHIO. YMHOXEHHE HaTypaJbHBIX 4YHCEN; CBONCTBA HYJIS W E€AUHHIBI IpH
yMHOXXeHUH. [leneHue kak JneiicTBue, oOpaTHOoe yMHOXEHHIO. Bo3BeneHue uucina B CTENEHb ¢
HaTypaJIbHBIM IIOKa3aTejieM. BBIYMCIICHHE 3HAYEHHM YUCIIOBBIX BBIPAKEHUM; MOPANOK IEHCTBHM.
Pemenue 3a1a4 apuMeTHIECKUM METOJIOM.

Hcnosb3oBaHue CBOMCTB AeHCTBHII IPU BHIYMCICHUSX

IlepemecTuTenbHOE U COYETATENBHOE CBOMCTBA CIOKEHUS U YMHOXEHHUS; IpeoOpa3oBaHue CyMM U
IIPOU3BEICHNN. PacrpenennrensHoe CBOMCTBO YMHOKEHHMSI OTHOCUTENIBHO CIIOXKEHUS; BBIHECECHHE
obmero MHOXHTENsT 3a CKOOkH. [IpuMepbl panuoHanbHBIX BbBIYMCICHUH. Pemenue 3amau
apu(pMeTHyeCKuM CrocoooM.

YTJIbl H MHOTOYTOJILHUKH

VYroa. IIpsmoit, ocTpelil, Tynoi yribel. MIsMepeHue u oCTpOCHHUE YIIoB C IMOMOIIBIO TPAHCIIOPTUPA.
Jlomanble M MHOIOYrOJIBHMKH. BBbIllykiable MHOIOYroJbHUKH. IlepuMerp MHOTOyrosbHHUKA.
OcHOBHbIE L€IM - TIO3HAKOMHTh C HOBOW TIe€OMETPUYECKOW (Urypoil - yrjioM, HOBBIM
U3MEPUTEIIBHBIM ~ MHCTPYMEHTOM -  TPAHCIOPTUPOM, PAa3BUTb  U3MEPUTEIBHBIE  YMEHHUE,
CUCTEMATU3UPOBATH MPEJCTABICHUS O MHOTOYTOJIbHUKAX.

Jenumoctb uncesa

Jlenutenu W KpaTHble 4YKcia; HaUMOONBIIMI OOLIMI JenuTenh M HauMeHblllee o0Ilee KpaTHOeE.
IIpoctele U cocTaBHBIE yncia. Pa3noxkeHue yucia Ha MPOCTbIE MHOXKUTEIHU. [[enMMOCTh CyMMBI U
npousBenenus. Ilpusnaku penmumoctu Ha 2, 5, 10, 3, 9. Jlenenme ¢ ocTtaTKkoM; pa30OueHUE
HAaTypaJIbHBIX YHCEIl Ha KJIACCHI [10 OCTATKaM OT JEJICHUS.

TpeyroJibHUKH M YeThIPEXyIr0JbHUKH



Tpeyronpaukun W ux Buabl. IlpsamoyrombHuk, KBagpaT. PasenctBo ¢uryp. Ilnomans
MPSIMOYTOJIbHUKA, €IUHUIIBI TUTOIA/IH.

Apoon

[IpencraBnenne o aApoOu Kak crocoOe 3alucu 4acTH BelMWUYMHBL. [IpaBUiibHBIE U HEMpaBHIIbHBIC
npobu. M3obpaxenune apobdel TOYKaMHU HA KOOpAWHATHOW mpsiMoii. OCHOBHOE CBOWMCTBO JIpOOH.
Cokpamenue npobeit. IlpuBeaenue npodu kK HOBOMY 3HameHatento. CpaBHeHHe apobOei. 3amuch
HATYpaJbHOTO YKCIIa B BUE APOOH.

HeiicTBus ¢ ApodSAMU

CrnoxeHnue u BbluuTaHue aApoOeil. CMemanHas IpoOb; MPEACTaBICHUE CMEIIaHHON Ipodu B BUE
HEMpPaBWIbHOM U BbIIETICHUE LIEJON YacTH YKcia U3 HEeMPaBUWIbHON ApoOU. YMHOKEHHE U JIeJICHHE
npobeif; B3auMHO-00paTHbIe MpoOu. HaxokeHne 4acTu 1enoro M Iejoro mo ero yactu. Pemenue
3a/1a4 apu(PMETHIECKUM CIIOCOOOM.

MHOrorpaHHUKH

Muororpanauku. [Ipsmoyronbusiii napawienenunesn. Kyo. [Tupamuga. Pa3BepTkn MHOTOIPaHHHUKOB.
Taéauubl U AUATPAMMBI

Urenue Tabnui, ¢ AByMs Bxojgamu. lcmonb3oBaHue B TaONMIAX CHEIHAIbHBIX CHMBOJOB U
obo3nauenmii. Crombuarbie nuarpammbl. [Ipocreifmme mnpuemsl cOopa W TpPEACTaBICHUS
nHpopMaIuu.

HTorosoe noBropeHue

6 kiacc

JApo6u u npoueHTsI

[loBTOpEeHME: MOHATHE APOOU, OCHOBHOE CBOMCTBO JpoOM, CpaBHEHHME M YIOPSIOUMBAHUE poOeH,
IIpaBUjIa BBIOJHEHUs apupMeThdeckux neictBuil ¢ apobsmu. IlpeoOpa3oBaHue BbIpakeHHH C
IIOMOLIbI0 OCHOBHOI'O CBOWCTBa JipoOu. Perenne ocHOBHBIX 3a1ad Ha Apoou. IloHsaTue npoueHTa.
Haxoxnaenue mporenra ot BenuuuHbl. CtonbyaThele AUarpaMMbl: 4TeHUe U noctpoeHue. Kpyrosbie
JarpaMMsl.

IIpsiMbIe HA MJIOCKOCTH M B IPOCTPAHCTBE

[lepecekarommecs mnpsimple. BeprukanpHble yrubl, MX CcBOWCTBO. [lapamieneHble mpsMBIE.
IlocTtpoeHne mapauleNbHBIX UM NEPHEHAMKYISAPHBIX MpsAMBIX. [IpuMmepsl mnapamienbHbIX H
MIEPIEHIUKYISIPHBIX MPSMBIX B OKpYyKaroleM Mupe. PaccrosHue Mexay AByMs TOYKaMH, OT TOYKH
710 TIPSIMOM, MEXLy IBYMS NapaJIEIbHBIMU IPSIMBIMH, OT TOYKH /10 TUNIOCKOCTH.

JecaTu4HbIe 1pOOH

Hecstuunas 3amuch apoOeit. I[lperncraBieHne OOBIKHOBEHHON ApoObu B BUAE ACCATUYHOU H
JIECSITUYHON B BUJIE OOBIKHOBEHHOW; KpUTEPUN 00paTUMOCTH OOBIKHOBEHHOH JIpOOH B JECATHYHYIO.
N300pakeHne NecATUYHBIX ApoOeil ToukaMu Ha KOOpIMHATHOM mpsiMoil. CpaBHEHHE NECATHYHBIX
npobeit. JlecsTuanble APOOH U METpUUECKAs CUCTEMA MED.

JelicTBHSA ¢ 1eCATHYHBIMH APOOSAMU

CrnoxxeHue U BbIYUTAHHE ACCATUYHBIX IpoOeil. YMHOXKEHHe U JieleHue AecaTuyHou apodu Ha 10.
YMHOXKEHHE U JeJeHHe AECATUYHBIX ApoOeil. OkpyrieHue aecaTHUHBIX ApoOeil. [IpubnmxeHHoe
yacTHoe. BrinosnHeHne nelcTBrii ¢ OOBIKHOBEHHBIMH U JECTUUHBIMU IPOOSIMHU.

Okpy:KHOCTH

B3anMHOe pacrionokeHne npsiMOi U OKPYKHOCTH, ABYX OKpyXHocTel. KacarenpHast K OKpyKHOCTH
u ee nocrpoenue. IloctpoeHne TpeyrosbHHKa IO TpeM CTOpoHaM. HepaBeHCTBO TpeyroibHUKA.
Kpyrusie tena.

OTHoOLICHNS ¥ NPOLEHTHI

OTtHomieHue uyncen U BennarH. Macmtal. JleneHue B JaHHOM OTHOIIICHHH.

BhlpakeHue MpOLEHTOB NECATUYHBIMH JApOOSMH; pelIeHHE 33a/Jad Ha MPOLEHTHl. BrlpakeHue
OTHOILIEHUS BEJINYUH B IIPOLICHTAX.

Bruipaxkenus, ¢popMyJibl, ypaBHEeHHS

[Ipumenenue OyKB [UIsl 3alMCH MaTeMAaTUYECKUX BBIPAXKEHUN U TpeuiokKeHU. bykBeHHBbIe
BBIPAKCHUS U YHUCIIOBBIE MTOACTAHOBKU. Dopmyibl. POpMyIIbl IEpUMETpa TPEYTrOIbHUKA, [IEPUMETPA



U TUTOLIA/IM TPSMOYTOJIbHUKA, 00beMa napauienenumnena. @opMyiibl JJTMHBI OKPY>KHOCTH U TUIOIIAH
Kpyra.

VYpasuenue. Kopenb ypaBHeHus. CocTaBiieHUE ypaBHEHUS 110 YCIOBUIO TEKCTOBOM 3aauu.
CummMmeTpust

OceBas cummerpus. Ocb cummerpun ¢urypsl. LlentpanpHas cummerpus. Iloctpoenue ¢urypsi,
CUMMETPUYHON JAHHOW OTHOCUTEINIBHO MPSAMON U OTHOCHTEIBHO TOUYKH. CUMMETPHS B OKPYXKarOIIEM
MHpe.

Ieanble yncia

UYucna, NpOTHBOIOJIOXKHBIE HaTypaldbHbIM. "Psan" nensix uucen. M3o00paxeHue LENbIX 4YHCEN
TOYKaMM Ha KoopauHaTHOU npsMo. CpaBHeHue nenbix uucen. ClaokeHue M BBIYMTAHME ILIEIIBIX
YHUCEN; BBIIOJIHUMOCTb OIEPALlMU BBIYMTAHUSA. YMHOKECHHME U JCIICHHE LENbIX YUCEeN; IPaBUIIa
3HAKOB.

PanuonanbHble yucia

OtpunarenbHble JpoOHbIe yrcina. [loHsaTue panuonansHOro yucia. M3o0paxeHnue ynces TOUKaMH Ha
KOOpAMHATHOW  mpsMoH. IIporuBomonoxkHbele  4ucna.  Moayns  4uciaa, reoMeTpudeckas
uHTepnperanus Moayns. CpaBHEHHE palMOHAIbHBIX uucel. ApuMmeTHdyeckue JeicTBUA C
paloHaIbHBIMU YHCIAMU, CBOMCTBA apu(PMETUYECKUX JEHCTBUI.

[Ipumepsl UCIOIB30BaHUS KOOPAUHAT B peallbHOM npakTuke. IIpsamoyronbHas cucremMa KOOpAWHAT
Ha miuockoctu. KoopauHaTtsl TOUKM Ha IJIOCKOCTH, abcuucca U opauHara. [loctpoeHue Touyek u
¢buryp Ha KOOPAMHATHON IJIOCKOCTH.

MHOroyroJibHUKM 1 MHOTOrPAHHUKH

Cymma yrnos TpeyronbHuKa. [lapaienorpamMm u €ro CBOMCTBAa, IOCTPOEHHUE MapajuleIorpaMMa.
[IpaBusbHBIE MHOTOYTOJIBHUKH. 101211, paBHOBENHMKHE U paBHOCOCTaBIeHHbIE (urypshl. [Ipu3ma.
Mmuo:xecTBa. KomOunaropuka

[Tonsitue MHOXKecTBa. [IprMepsl KOHEUHBIX U O€CKOHEYHbIX MHOXECTB. IlogmHo)ecTBa. OCHOBHBIE
YHCIIOBbIE MHOXXECTBA M COOTHOIIEHUS MEXIy HUMHU. Pa3z0buenue MHoxecTtBa. OObeauHEHHE U
IepeceyeHrue MHOXKECTB. VnmrocTpanus OTHOLIEHMM MEXIy MHOKECTBAMHU C IOMOLIBIO KPYroB
Diinepa.

Pemenne koMOMHATOPHBIX 33/1a4 EepeOOPOM BCEX BO3MOKHBIX BApUAHTOB.

CayuaiiHoe coObiTHe. JlOCTOBEpHOE U HEBO3MOXKHOE COOBITHSI. CpaBHEHHE IIIAHCOB COOBITHUH.
IloBTOpPEHME

7 knace

MOAYJIb «Asredpa»

MaremaTudecknii si3bik. MaTemMaTuyeckas Mojae/b

YucnoBele U anredpanyeckue BbIpaKEHHS M MX 3HadeHus. JloMycTHMble 3HAUY€HUS NEpEMEHHBIX,
BXOJIALIMX B anreOpanueckue BblpaxkeHUs. lloacTaHoBKka BBIpaXKEHWH BMECTO TI€PEMEHHBIX.
IIpeoOpa3oBanusi BblpakeHUH. YpaBHeHHE ¢ oJHOU nepeMmeHHON. Kopenb ypaBHeHus. JIuneiHoe
ypaBHeHHe. M300pakeHue ymucesnl TOYKaMH KOOpPAMHATHOM mpsiMol. YMCIOBBIE NPOMENKYTKH:
HMHTEpBall, OTPE30K, JIyd.

JInneiiHas QpyHKUIUsA

JlekapToBbl KOOpAMHATHI Ha TIOCKOCTH. Ilonstne ¢ynkumu. OOnacth ompeaenaeHus QGYHKLIUU.
CrnocoOwl 3a1anusa Gynkuuu. ['paduk ynkuuu. JIuneinas QyHkuus, ee rpaduk, reOMeTpUUECKUA
cMbIcll K03(uumeHToB. VYpaBHEHHE C JBYMs IepeMeHHBbIMHU. PerieHue ypaBHEHHUS C ABYMs
IIEPEMEHHBIMHU.

Cucrembl IBYX JIMHEHHBIX YPAaBHEHHUH € ABYMsl IePeMEHHBIMHU

Cucrema ypaBHeHuil. Pemenne cucremsl ypaBHeHH. CHcTeMa IBYX JIMHEWHBIX YPAaBHEHUH C IBYMsI
NepeMEeHHbIMH. Perienue cucteMbl ypaBHEHHH MOJICTAHOBKOM 1 alre0pandeckuM CII0KEHUEM.
CreneHnb ¢ HATypaJIbHBIM NOKa3aTeJIeM H ee CBOMCTBA

CreneHb ¢ HaTYpaJbHBIM MOKa3aTeneM. Tabnuia ocHOBHBIX cTeneHeld CBOMCTBa cTENeHel ¢ LEeNbIM
IOKa3aTeleM. YMHOXEHUE U JIeJIEHWE CTeNeHEed C OJWHAKOBBIMH IoKazaTensimMu. CTeneHp ¢
HYJIEBBIM I10KA3aTEIIEM.



OnHouieHbl. ApupMeTHYecKue 1eCTBHUS ¢ OJHOYWIEHAMU

[Tonsitue opHowieHa. CrTaHmapTHBIA BUJ OAHOUYWIEHA. CJOXKEHWE, BBIYUTAHHE OJHOYJICHOB.
YMHOXeHUE 0JHOUWICHOB. Bo3BeieHne 0JHOUIeHA B HATYPAJIbHYIO CTeNeHb. Jleienre oJHOwIeHa Ha
OJTHOYJICH.

MHorouwieHbl. ApuMeTnyecKne onepanuy Hai MHOTOYJIeHAMH

Mpuorounensl. CrloxeHHe, BbIUUTAHHE MHOTOWIECHOB. YMHOKEHHE MHOTOWIEHAa Ha OJHOYJICH.
YMHOXEHHE MHOrowieHOB. JleneHne MHOrowieHa Ha ojHOWIeH. DopMylbl COKpaIEHHOTO
YMHOXEHHUSI: KBaIpaT CyMMBbI U KBaJIpaT Pa3HOCTH, KyO CyMMBbI U Ky0 pazHocTu. DopMyiia pa3HOCTH
KBaJpaToB, (hopMysia CyMMbI KyOOB U pa3HOCTH KyOOB.

Pa3o:keHne MHOTO4YJIEHOB HA MHOKMTEJIH

Pa3nokeHre MHOTOWIEHA Ha MHOXHTEIU: BBIHECCHHEM OOIIET0 MHOMHUTENS 32 CKOOKH, CIIOCOOOM
TPYNIUPOBKU, C TMOMOILIBI0 (OPMYS COKPAIIEHHOTO YMHOXXEHHUS M C IMOMOUIbI0 KOMOWHAIMH
pasnuuHbIX pueMoB. Cokpainenue anredbpandeckux apodeii. ToxmecTsa.

KBagparuunas pyHkuust

KBagparuunas ¢ynkuus y = x2 u ee rpaduk. ['paduueckoe pemenue ypaBHeHui. UTo 03HAYaeT B
MaTeMaTHKe 3amuch y = f(x).

DJIeMEeHTBI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKU M TeopuHu BepositHOcTeil. KomOuHaropHsie
3anaun. IlpaBuno ymHoxxenus. [lepectanoBku. JlepeBo BaprHaHTOB.

moayJb «I'eomerpus»

HayanbHble reoMeTpruYecKue CBeACHUs

Bo3HukHOBeHHE TreoMeTpuu W3 NpakTukd. [‘eomerpuueckue ¢urypsl U Tena. PaBeHCTBO B
reoMeTpun. BepTukanpHble M CMEXHBIE YIUIBl. buccekrpuca yria u ee cBoicrBa. PaccrosHue.
Otpe3sok, ny4. Jlomanas. Yron. Ilpsamoit yron. Octpsle u Tynsle yribl. Benuunna yria, ['pagychas
Mepa yrina. Todka, npsimasi U IUI0CKOCTb. [IoHATHE 0 TEOMETPUYECKOM MECTE TOYEK.

Marepran IaHHOW TeMBbl INOCBSLICH BBEIECHUIO OCHOBHBIX I€OMETPUYECKHMX IOHATUN. BBenenue
OCHOBHBIX CBOHCTB NPOCTEHIINX TE€OMETPHUYECKUX (HUTYp MPOBOIUTCS Ha OCHOBE HATJISATHBIX
IPEJCTaBICHUN ydaliuxcs myreM oOOOIIEeHUsI OUYEBUIHBIX WJIM U3BECTHBIX M3 Kypca 1- 6 kiaccoB
reoMeTpuyeckux (paxkTtoB. [I[puHIMIHAIBHBIM MOMEHTOM JIAaHHOM TEMBI SIBIISIETCS BBEIACHHE MOHSTUS
paBeHCTBA FeOMETPUUYECKUX (PUTYp HA OCHOBE HATJISAHOIO MOHATHS HATO0XKEHUS.

TpeyrojbHuku

TpeyronsHuk. IlpusHaku paBeHCTBa TpeyroiabHUKOB. IleprmeHaukynsp K mnpsMmon. Menuassi,
OMCCEKTPUCHI U BBICOTHI TPEYrojdbHUKA. PaBHOOEIpEHHBIN TPEYTOIbHUK U €ro cBoWcTBa. OCHOBHBIE
3a/1a4d Ha IOCTPOEHUE C TIOMOIIBIO LIUPKYJIIA U JTMHEHKH.

IMapaneabHble NPAMBIE

[Ipu3Haky napauleIbHOCTH NPAMBIX. AKCHOMa NapajleNIbHbIX NpsMbIX. CBONCTBA MapalieabHBIX
MPSIMBIX.

3HaHMs NPU3HAKOB NAPaUIEIBbHOCTU IPSAMBIX, CBOMCTB YIVIOB INpPU MAPAJIIENIBHBIX NPSAMBIX H
CEeKylIe HAaxXOAAT IUMPOKOE IIPUMEHEHHE B JaJbHEWIIEM Kypce TI€OMETPUHM NpPU H3YYEHHH
YeThIPEXYTrOJbHUKOB, TOA00MS TPEYrolbHUKOB, a TakkKe B Kypce crepeomeTpuu. IloaTomy B xoje
pelieHns 3a4a4 CienyeT YAEIUTh 3HauuTelIbHOE BHUMaHUE (OPMHUPOBAHHMIO YMEHUMN JOKa3bIBaTh
MapaJUIEIbHOCTD IPSIMBIX C UCIIOJIB30BAHUEM COOTBETCTBYIOILIUX IPU3HAKOB, HAXOAUTH PAaBHBIC YTJIbI
IIPY NAPAIETBHBIX IPSIMBIX U CEKYLIEH.

CooTHOIIEHHST MeK1Y CTOPOHAMH M YIJIAMH TPEyroJbHUKA

Cymma yrnoB TtpeyronbHuka. COOTHOIIEHHS MEXKIY CTOPOHAMH M YIVIAMH TPEYTOJIBHUKA.
HepasenctBo TpeyrosnbHuka. HekoTopblie cBOWMCTBa NPAMOYTOJBHBIX TpPeyroiabHUKOB. [Ipusnaku
PaBEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJIBHUKOB. PaccTossHMEe OT TOYKHM A0 MpsMoM. PaccrosiHue mexny
NapajuIeIbHBIMU NIPSAMBIMU. 3a/1a4K Ha IOCTPOEHHUE.

IToBTOpEHue.



8 kaacc
MOAYJIb «Ajaredpa»

CogepxaHue MpPOTpaMMbl  COOTBETCTBYET  OO0S3aTEIPHOMY  MHHHUMYMY  COZICPXKaHUS
00pa3zoBaHMs U UMEET OOJBIIYIO MPAKTHYESCKYIO HAIIPABICHHOCTb.

Adaredopauyeckue aApodu. AnreOpanyeckue Onepanuy Haja aareOpandyecKuMH ApPOOsSMH.
OcHoBHble TOHATHA. OCHOBHOE CBOWCTBO anreOpamveckoil apobu. CriokeHWe W BBIYMTAHUC
anrebpanveckux JApoOeii ¢ OJMHAKOBBIMU 3HAMEHATEIISIMUA. Y MHOXKCHUE H JCJICHUE aNreOpandecKux
npobeii. BosBeaenuwe anreOpamdeckoil apobm B creneHb. IIpeoOpazoBaHme panMOHAIbLHBIX
BbIpakeHuil. [lepBbie peACTaBICHHS O pAallMOHAIBHBIX YPABHEHUSX.

DyHKUMUA Y= Vx. CBoiicTBa KBAa/IPATHOT0 KOPHS

MHO)€eCcTBO pauMoOHaJIbHbIX yuces. MppauroHanbHble Ynciia. MHOXKECTBO JEUCTBUTEIBHBIX YUCEIL.
Monynb aefictBuTenbHoro uucia. [IpubnukeHHoe 3HaueHHe IEHCTBUTENbHBIX 4ucen. CTeneHs C
OTpULATENBHBIM LENbIM IoKa3areneM. CTaHJapTHBIM BUJ IOJIOKUTEIBHOIO uncia. DyHKUMs, ee
cBoiicTBa u rpaduk. IloHsATHE KBaapaTHOro KOpHA M3 HEOTpularenbHoro uucia. OyHkous , ee
cBoiicTBa u rpaduk. CBoiicTBa KBaapaTHBIX KOopHel. [IpeoOpa3oBanue BBIpaKEHHIA, COASpPKAIIIX
OIlEepalUIO U3BJICYECHUS KBaJIPpaTHOTO KOPHS.

KBanparuunas ¢pynkunus, pynkuus y = k/x
Oyukunu y=kx2 u y=k/x , ux cBoiictBa u rpaduxu. Kak mocrpouts rpapuk ¢yukmun y=f(x+1) ,
ecnu u3BecteH rpaduk Gynkmun f(x). Kak mocrpouts rpaduk ¢pynkuuu y= f(x)+m, ecnu u3BecteH
rpapux yakuuu f(x). Kak moctpouts rpaduk ¢ynkiuu y=f(x+l)+m, ecau usBecTeH rpaduk
¢bynkuuu f(x). I'padmdeckoe penieHre KBagpaTHBIX YpaBHEHHHA

KBaaparHubie ypaBHeHust
OcHoBHble moOHATUSA. DopMynbl KOpHEH KBaJIpaTHOrO ypaBHEHHs. PauMoHanbHbIE YpaBHEHMS.
ParnponanbHble ypaBHEHUsI KaKk MaTeMaTHYECKUe MOJIENI peasibHbIX cuTyauuil. Eme ogna dopmyna
KOpHEH KBaApaTHOro ypaBHeHus. Teopema Buera. ppanuonaibablie ypaBHEHUS.

HepaBeHncrBa
CBolicTBa YHCIIOBBIX HEpPAaBEHCTB. PelieHune JuHENHHBIX HEpaBeHCTB. PerieHue KBaJIpaTHbBIX
HepaBeHCTB. VccnenoBanue GpyHKIMM HA MOHOTOHHOCTb.

DJIeMeHThI JIOTHKH, CTATUCTHUKU, KOMOUHATOPMKH M TEOPHH BepOSITHOCTE
IIpencraBnenue JaHHBIX B BUAE TaOiuL, Auarpamm, rpadukoB. [ToHATHE O CTaTUCTUYECKOM BBIBOJIE
Ha ocHOBE BbIOOpKH. [ToHSATHE U TPUMEpPHI CIydailHBIX COOBITHI.

Moayab «I'eomerpus»

YeTbIpexyroJbHUKH

['eomerpuueckue ¢urypsl U ux cBoWcTBa. M3MepeHHe TE€OMETPUYECKUX BEJIMYMH. BBIMyKIbIe
MHOroyrojapHuku. CymMma yrioB BBITYKJIOIO MHOrOyrojibHHKa. [lapannenorpamm, ero cBoicTBa H
npusHaku. [IpsMoyronpHUK, KBajapaT, poM0O, UX CBOMCTBA M MpU3HAKH. Tpamerus, cpeaHss JTUHUSL
Tparneiuu; paBHoOepeHHas Tpanenus. Teopema Paneca.

Iiomwann guryp

I'eomerpuueckue ¢urypsl U ux cBoiictBa. M3mepenue reomerpuueckux BenuuuH. [loHsTHe O
wiom@aau 1iockux  ¢uryp. PaBHococTaBieHHble W paBHOBenukue ¢urypsl. [lnomanp
npssMoyrosibHuKka. Ilnomans mnapamwtenorpamma. Ilnomans tpeyronsauka. Ilnomans tpanenuu.
Teopema I[udaropa

ITono0HBIE TPEYroJIbHUKH

I'eomerpuueckue ¢urypsl u ux cBoiicTBa. M3mepenue reomerpuueckux BenauuuH. [lomobue
TPEYroJbHUKOB; KodpduuueHt noaodus. [IpusHaku mnoaoOust TpeyroJbHUKOB CBs3b MEXIy
wiomaasMu noaooHsIX Guryp. CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC OCTPOrO yria MpsSMOYroJbHOTO
TPEYroJbHUKA. PelleHne mnpsMOYrojJpHBIX TpPEyroJbHUKOB. (CHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO.

Okpy:KHOCTH

I'eomerpuueckue Gurypbl U Ux cBoicTBa. M3MepeHHe reoMeTpudecKux BennuyuH. LleHTpanbHBIH,
BIIMCAHHBIM yroJI; BEJIMYMHA BIMCAHHOIO YyIUIa. B3auMHOE pacrosioKeHue NpsMOU U OKPYKHOCTH.



KacarenbHast 1 cexymias K OKpy>KHOCTU. PaBEHCTBO KacaTeJIbHBIX, IPOBEIEHHBIX U3 OJHOW TOUYKH.
3aMmeuaTeNbHbIE TOYKH TPEYrOJbHUKA: TOYKHM IIEPECEUEHUS CEPEAUHHBIX IEPICHAUKYISPOB,
ouccektpuc, meauan. OKpy>KHOCTb, BIHCAHHAs B TPeyroibHUK. OKpYKHOCTb, ONHCAHHAS OKOJIO
TPEYrOJIbHUKA.
IloBTOpPEHME

9 knacc

MOAYJIb «Ajaredpa»

IloBTOpenue maTtepuana 7-8 kiaccon

PanuoHabHbIe HEPABEHCTBA U UX CHCTEMBbI

JIuneiiHble W KBaJapaTHbIE HepaBeHCTBA. OOIIee M 4acTHOE pelleHHe HepaBeHCTBA. PaBHOCHIIBbHBIC
npeoOpa3oBaHusl HEPaBEHCTB. PalnoHanbHbIE HEpaBeHCTBAa. PelleHue HEpPaBEHCTB METOJIOM
uHTepBasioB. MHoxectBo. IlongmuoxkecTBo. IlycTtoe MHOkecTBO. OOBEAMHEHHE U IEPECEUECHHE
MHOXxecTB. Kpyru Ditniepa. Cuctemsl HepaBeHCTB. O0I1Iee M YaCTHOE PEIIEHUE CHCTEMBI HEPABEHCTB.
Cucrembl ypaBHeHUH

PanmonanbHbele ypaBHEHUS ¢ JByMs nepeMeHHbIMU. Pemenue ypaBHenus p(x; y) = 0. I'padux
YpaBHEHHUsI C JBYMs NepeMeHHbIMU. DopMylia pacCTOSHUS MEXIY JBYMsI TOUKaMH KOOPIAMHATHOU
wiockoctu. I'paduk ypaBHenus (x-a)2 + (y-b)2 =r2. CucteMsl ypaBHEHHIA C ABYMsI TEPEMEHHBIMHU.
HepaBeHcTBa 1 cUCTEMBI HEPABEHCTB C JBYMsS IEPEMEHHBIMU. METO/1bl pEIIEHUs CUCTEM YpaBHEHU
( MeToJl MOJICTAaHOBKU, METOJ alNre0pandyeckoro ClI0KEHHs, METOJl BBEJICHUS HOBBIX NEPEMEHHBIX).
CucreMbl ypaBHEHUH KaK MaTeMaTU4YECKHE MOJIENIN PEaIbHbIX CUTYalUi.

Yucaosblie pyHKIUH

Onpenenenne uucnoBoi GpyHKMU .O0IaCTh ONpeneIcHus 1 00J1acTh 3HaYCHUH QyHKIUHA. OYHKIHS
y = f(x) kak maTemaTHueckas MoJieNb peanbHoro nporecca. Criocodsl 3aganus ¢yHkuuu. CBoHCTBa
¢byHkuuu (Bo3pacraromue u yObIBaronye Ha MHOXKecTBe X  (YHKIHH, OTPAHWUYCHHBIE CHHU3Y H
OrpaHUYEHHbIE CHU3Y Ha MHOXecTBe X (YHKIMM, OrpaHMYeHHas (QYHKUUS; HauOojbllee U
HauMeEHblllee 3HaueHuss (QyHKUMHM Ha MHOXKECTBE X ; BBIIYyKJIasg BBEpPX, BBIIyKJas BHU3 Ha
npoMexyTke X (GyHKIUU, HenpepbiBHAs GyHKIus). Jluneiinas dynkuus y= kx +m. OyHkuus y=
kx2(k # 0). ®yHKIusa y= g ®ynxmus y= vVx. @yrknus y= [x|. @yakmus y= ax2 + bx + c. UeTHEIE 1
HEYETHbIE (YHKIIMH, OCOOEHHOCTU UX rpapuKoB. AJITOPUTM HCCIEAOBAHUS (PYHKIUU HA YETHOCTD.
®ynxmmu y=xn (n € N) , ux coiicta u rpaduxu. ynkius VX, eé coiicTBa 1 rpaduk.
IIporpeccun

YucnoBsle nocnenoBareabHOCTU. OnpenesieHne 4UCIOoBON IOCIIEN0BATEIbHOCTH. AHAINTUYECKOE
3ajlaHue mocienoBaTenbHOCTH. CIOBECHOE 33JaHME IOCIIE0BATEIbHOCTU. PekyppeHTHOe 3ajaHue
MIOCJIE0BATEIBHOCTH. MOHOTOHHBIE IOCJIEI0BATEIBHOCTH. Apudmernueckas porpeccus.
Ompenenenue. PazHocTh apudMeTHUECKOW MPOTPECCUH. Bospacratomass u  yobIBaromias
apupmernueckue nporpeccud. Koneunas apudmerndeckas nporpeccus. dopMmyna n —To wieHa
apudmernueckoil nmporpeccun. dopmyna cyMMbl 4JI€HOB KOHEUHON apu(MeTH4ecKol MpOTrpeccHi.
XapakTepucTUYECKOe CBOMCTBO apu(pMETHUYECKON mporpeccuu. ['eomeTpuueckas MpOrpeccus..
Omnpenenenue, 3HaMeHaTenb Hporpeccud. Bospacraromas u  yObIBarolas TreoMeTpUYECKHe
nporpeccun. PopMmyna n —TO 4YjeHa TreoMeTpudeckoil mnporpeccur. dopmyna CyMMbl UYJIEHOB
KOHEYHON TE€OMETPUUYECKON mporpeccud. XapaKTepUCTHYECKOE CBOMCTBO T'€OMETPUUYECKOM
nporpeccun. Ilporpeccunm u OGankoBckue pacuétel. PopMmyna MpoOCThIX MpoleHToB. dopmyna
CJIO’KHBIX ITPOLIEHTOB.

DJIeMEeHThl KOMOMHATOPUKH, CTATUCTHUKH M TEOPHHU BEPOSATHOCTEM

KomOunatopusie 3amaun. IlpaBwiio ymuoxkenus. ®akropuan. IlepectanoBku. I'pymmupoBka
uHpopmanuu. O6mui psa gaHHbiX. KpatHocTh BapuaHThl u3MepeHuss TaOinyHOe MpecTaBiIeHUE
uHpopmanuu. Yacrora BapuaHThl. ['paduueckoe mnpencraBnenue uHpopmanuu. [lomuron
pacnpenenenuss gaHHbIX. ['HcTorpamma. UnciioBble XapaKTepUCTHKU JAAHHBIX HW3MepeHus (pasmax,
MOJa, cpenHee 3HAUYCHHUE). BepostHOCTS. CoObiTHe (cnyuaitHoe, JIOCTOBEPHOE,
HeBo3MoxkHoe).Kitaccuueckast BeposiTHOcTHas cxema. [IpoTtuBomnosnoxkHbeie coObiTus. HecoBmecTHbIE



coObITHs. BeposTHOCTP CyMMBI JABYX COOBITHH. BeposTHOCTP NTPOTHBOMOJOKHBIX COOBITHI.
Cratuctuueckas ycTonunBoCTh. CTaTUCTUYECKAs! BEPOSATHOCTD.

IloBTOpEHHE U HTOI0OBOE IOBTOPEHHUE

Oyukuuu U ux rpaduxu. [paduyeckoe penieHHMEe CUCTEM ypaBHEHUN. YpaBHEHHE U CHCTEMBI
ypaBHeHuH. Pemenue 3agad Ha COCTaBIICHHE YpPAaBHEHUM W CUCTEM ypaBHeHMH. HepaBeHcTBa u
CUCTEMBI HepaBeHCTB. ApudmeTnyeckasi ¥ reoMeTpudecKasi IpOTPECCHH.

monyJb «I'eomerpus»

BekTopsl

Ilonstue Bexropa. PaBeHcTBO BeKTOpOB. ClI0KEHHE M BBIUMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa
Ha yucio. PasznoxeHue BeKTopa no JByM HEKOJUIMHEAPHBIM BeKTopaM. KoopinHaThl BEKTOpa.
MeToa KOOPAUHAT

[Ipocreiimue 3aga4n B KOOpJIMHATaX. Y paBHEHUSI OKPYKHOCTU U NpsiMoM. [IpumeHenne BEeKTOpoB U
KOOPAMHAT IIPU PEIICHUHU 3a/1a4.

CooTHOLIEHHUS MeK1Y CTOPOHAMH M YIJIAMH TPeyroJbHUKA

CkansipHOe npou3BeieHHe BEKTOpoB. CHHYC, KOCUHYC M TaHI€HC yIiia. TeopemMbl CHHYCOB U KOCUHY-
coB. Pemenune TpeyronpHukoB. CKalsipHOE NPOU3BEIECHUE BEKTOPOB M €r0 INPUMEHEHHE B
r€OMETPUYECKHX 3a/1a4ax.

JJInHA OKPY/KHOCTH M ILUIOIIaAb Kpyra

[IpaBuiibHbIE MHOTOYTOJBHUKHA. OKPYKHOCTH, OMMCAHHAs OKOJIO IMPaBUJIBHOTO MHOTOYIOJIbHUKA U
BnHcaHHas B Hero. IlocTpoeHue mpaBWIIBHBIX MHOI'OYTOJbHUKOB. JlinHa okpyskHOocTu. [Lnomans
Kpyra.

JIBMKeHHe

OtobOpaxkenue tmiockoctTu Ha cebs. Ilonstre nBwkenus. OceBas W IEHTpaJbHAsE CUMMETPHH.
[TapannensHbiit nepenoc. [ToBopot. Hanoxxenus u 1BUKEHUS.

Jlornka u MHO’KeCTBa

TeopeTuko-MHOKECTBEHHbIE MOHATHA. MHOXXECTBO, 3JEMEHT MHOXKECTBA. 3a/JaHUE€ MHOXECTB
NIEPEUYHCICHUEM 3JIEMEHTOB, XapaKTEepUCTHUYECKUM CBOWCTBOM. CraHgapTHble 0003HauCHMS
YHCIOBBIX MHOXeCTB. Ilyctoe MHO)ecTBO u ero obOo3Haduenue. [logmuHoxectBo. OObequHEHNE U
IIepeceyeHrue MHOKECTB. MIurocTpanus OTHOIIEHUN MEXAY MHOXECTBAMM C IOMOIIBIO AWArpamMm
Olinepa — Benna. Dnementsl joruku. OmnpeneneHue. AKCHOMBI M TeopeMbl. JlOKa3aTenbCTBO.
JlokazarenbcTBO OT NMpoTHBHOrO. Teopema, oOpaTHast gaHHOM. [Ipumep u kouTpnpumep. Ilonsarue o
PaBHOCUJIBHOCTH, CJI€I0BaHUH, YIOTPEOIEHUE JTOTMUECKUX CBA30K €CIIH ..., TO B TOM M TOJIBKO B TOM
cllydae, JIOTUUECKUE CBSA3KU U, UIIH.

MartemaTHKa B HMCTOPHYECKOM Pa3BUTHH

(Conepxxanue pasjena BBOIUTCS [0 MEpe U3YUSHHsI JPYTUX BOIPOCOB.)

Hctopuss ¢opmupoBaHus TOHATHA YHCIA: HaTypalbHble 4YHUCHIA, JApoOH, HEIO0CTaTOUYHOCTb
palMOHAIBHBIX 4YMCEN AJI1 TeOMETPUYECKMX H3MEpPEHUM, UppaluoHaibHble 4yuciaa. CTapuHHbIE
cucteMbl 3anucu uncen. Jpoobu B Basuinone, Erunte, Pume. OTKpbITHE HECATHYHBIX JPOOEH.
Crapunnble cuctembl Mep. Jlecatuunble apoOu u MeTpuueckas cucrema wep. IlosBrnenue
OTpHULATENbHBIX YUCeN U HYJs. MarHuukuid. Dunep.

3apoxaenue anreOpsl B Heapax apudmeruku. An-Xopesmu. Poxaenne OykBeHHON cuMBoiMKH. I1.
®epma, ®@. Buer, P. Jlekapt. Mcropust Bonmpoca o HaxoxJaeHUH (HopMysa KOpHEH ainredpanyeckux
ypaBHEHMH, HEPa3peIIMMOCTh B pajiiKajax ypaBHEHMH cremeHH, Oonbiueil yersipex. H. Taprainss,
Jlx. Kapmano, H. X. AGemp, D. Tamya. M300peTeHue MeToja KOOPAMHAT, IO3BOJISIONIETO
NEPEeBOIUTh I'eOMETpUUecKue OOBeKThl Ha s3blk anredpsl. P. Jlexkapt u II. depma. Ilpumepsr
pa3IMYHBIX CHCTEM KOOPAMHAT Ha IUIOCKOCTH. 3amada Jleonapno Iluzanckoro (®Pubonayun) o
Kponukax, uucina PuboHayun. 3amada o IIaxMaTHOW gocke. VICTOKM Teopuu BepOSTHOCTEH:
cTpaxoBoe Jneno, azapTHbie urpel. I1. ®epma u b. Tlackans. . bepuymnu. A. H. Konmoropos. Ot
3emieMmepus K reomerpuu. ITudarop m ero mkona. @anec. Apxumen. IloctpoeHne ¢ MomoIpo
nUpKyas U nuHeidku. [locTpoenue mpaBuiIbHBIX MHOTOYrojbHUKOB. Tpucekuus yria. Keanmparypa



Kpyra. YaBoenue kyba. Mcropus uucna s1. 3omoroe ceuenue. «Hauanay Esknmpa. JI. Diinep. H. U.
Jlo6aueBckuii. ctopus naroro nocrynara. Cohusmsl, mapagoKChl.

3. TemaTnuyeckoe MJIAHMPOBAHME

TemaTnueckul mwiad mid S Kiacca

Nen/m | Ha3Banue pazziena Komn-Bo
4acoB

1 Jlunun 10

2 HarypasbHbie yncia 12

3 JleficTBUsI ¢ HATYPAJILHBIMU YU CIIAMHU 20

4 Hcnonp3oBanue CBOMCTB ACHCTBUI TPU BHIYUCIICHUSX 10

5 YTIIbl ¥ MHOTOYTOJTbHUKU 8

6 JlemuMocTh uncen 18

7 TpeyroJIbHUKN U 4eTBIPEXYTOJbHUKHU 10

8 Hpobu 19

9 JleiicTBus ¢ mpoOsMu 36

10 MHOTOrpaHHUKH 8

11 Tabuuipl U AEarpaMMbl 7

12 Hrtorosoe nmoBTopeHue 12

HUTOTO 170

Ilepeuenn 00s3aTETBLHBIX KOHTPOJIBHBIX PadOT

Ne /it Tema KOHTPOJIBbHOM paboThI

HaTypaJ'IBHBIC qucia

I[eﬁCTBHH C HATYpaJIbHBIMU YN CJIaMHU

Hcnonp30BaHye CBOWCTB NEUCTBUI IPHU BBIYUCICHUAX

Vel u MHOT'OYT'OJIbHUKHN

JenumocTth yucen

TpeyTOJ'IBHI/IKI/I N YCTBIPCXYT'OJIbHUKU

Hpobu

JeiictBus ¢ npobsimu

OO |NOOTA|WIN|F-

MHOrorpaHHuKu

[ERY
o

Tabmauiel U AUarpaMMbl




Tematnueckuii 1U1ad A 6 Kiacca

Nen/m | Ha3Banue pazznena Kon-Bo
4acoB

1 Jpobu 1 mpoLEeHTsI 16

2 [Tpsimble Ha MIIOCKOCTH U B IPOCTPAHCTBE 5

3 Jlecsitmunbie qpoou 17

4 JleficTBUSI C IECATUYHBIMU APOOSIMU 18

S) OKpy’>KHOCTb 7

6 OTHOLIEHUS U IPOLIEHTHI 17

7 Bripakenusi, hopmysibl, ypaBHEHUS 14

8 Cummerpust 7

9 Ienbie yncna 17

10 PanronansHbIe ynciia 23

11 MHOTOYTOTPHUKH ¥ MHOTOTPaHHUKH 13

12 MHoxecTBa, KOMOMHATOPUKA 8

13 [ToBTOpeHue 8
UTOTO 170

Ilepeuenn 00s3aTEIBLHBIX KOHTPOJIBHBIX PadOT

Ne /it Tema KOHTPOJIbHOM paboThI

1 JpoOu 1 IpOLIeHTHI

2 Jecatuuneie npodu

3 JleficTBUSI C TECATUYHBIMU APOOSMU

4 OTHOIIIEHUS U POLICHTHI

5 Bripakenus, GopMyIibl, ypaBHEHUS

6 Lenbie yncna

7 PanuonanbHbie yncna

TemaTndecknii muaH 1 7 Kjaacca

Ne n/m | Ha3Banue pasnena Kon-Bo

4acoB

1 MaremaTtnaeckuii sSI36IK. MaTemMaTHdeckass MOJIeIb 8

2 HayanbHble reoMeTpUuecKre CBEACHUS 10

3 Jluneitnast pyHkuus 16

4 TpeyronbHUKN 12

o) CucreMsbl IBYX JIMHEWHBIX YPAaBHEHUH C IBYMSI IEPEMEHHBIMU 21

6 [TapasuienpHble IpsIMBbIE 9

7 CremneHb ¢ HATypaJbHBIM MTOKA3aTeIeM U €€ CBOWCTBA 8

8 COOTHOIIICHHS MEXTy CTOPOHAMH M YTIIaMHU TPEYTOJbHHUKA 6

9 Opnnounenbl. ApudMeTHuecKue AeCTBH HaJl OTHOUJICHAMHU 9

10 [TpstMOyTOJIBHBIE TPEYTOJEHUKH 9

11 MHuorounensl. Apudmernyeckue NelCTBUS HaJ MHOTOWICHAMU 20

12 Pa3noxxeHrne MHOTOWICHOB HA MHOKUTEITH 22

13 KBanpatnanas QyHKIus 9

14 DJIeMEHTBl CTATUCTUKH U KOMOMHATOPUKHU 4

15 IToBTOpEeHME 7
UTOTO 170




IlepedyeHp 00s13aTENBbHBIX KOHTPOJIBHBIX pabOT

Ne n/mt Tema KOHTPOJIBHOM pabOTHI

1 Maremarnyeckuii s13p1k. MaTeMaTuyeckas MOJEIb
2 HavanpHble reoMeTpruecKe CBECHUS

3 Jlunetinas QyHkims

4 TpeyrojbHUKH

5 CucrteMbl IBYX JIMHEHHBIX YPABHEHUM C IBYMS IEPEMEHHBIMU
6 [TapannenpHble MpsiMbIe

7 CreneHb ¢ HaTypaJbHbIM [10KA3aTEIEM

8 CymMa yIIIOB TpeyroJibHHUKa

9 OHOYWICHBI

10 [IpssMOyTOJIBHBIC TPEYTOJIBHUKN

11 Apudmernueckne 1eHCTBHS HAJ MHOTOWICHAMH
12 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS

13 PasnojkeHrne MHOTOUYJIEHOB HA MHOXHUTEIN

14 KBanparuunas ¢pyHkuus

TemaTnueckuii TUTaH UL 8 Ki1acca

Nen/m | Ha3Banue pa3zziena Koma-Bo
4acoB

1 IToBTOpEHNE 6

2 CrnoxeHne ¥ BIYUTaHHE areOpandecKux Apooeit 12

3 UYeThIpexyroJibHUKH 14

4 Anrebpanyeckue oneparuy Hajl aireOpandecKuMu Apo0siMu 12

S ®ynkums y= Vx. CBoicTBa KBaJPaTHOTO KOPHSI 17

6 [Tnomans 14

7 [TotoOHBIEC TPEYTOTHHUKH 8

8 KBanparnunas GyHKIms 17

9 ITonoGHBIE TPEYTOILHUKH 12

10 KBasnpaTHble ypaBHEHUs 21

11 OKpy’>KHOCTb 15

12 Hepasencrsa 11

13 OneMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEpOSITHOCTEH 4

14 IToBTOpEHHE 7

UTOTO 170

[lepeuenb 00s3aTENBbHBIX KOHTPOJIBHBIX PadOT

Ne i/t

Tema KOHTPOIBHOI paboThI

Crno’xeHue ¥ BBIYMTAHNE aIredpandeckux apooei

YeThIpeXyroJbHUKH

Anrebpanyeckue onepamuy HaJ alreOpandeckuMH Ipo0siMu

IInomanp

CBolicTBa KBaIPATHBIX KOPHEH.

[Tpu3naku noo6ust TPeyroabHUKOB

Oynkimn y=kx2 u y=K/X, UX CBOWCTBA, rpauk

Oynkuus y=ax2+bx+c, ee cBoiicTBa 1 rpaduk

OO NO|OTP|WIN -

IIpsAMOYTOJIBHBIN TPEYTOJILHUK

[EY
o

KBagparHsle ypaBHeHUS

o
o

OKpy>XHOCTb

=
N

Hepasencrtsa




Tematnueckuii 11ad g 9 Kiacca

Nen/m | Ha3Banue pazznena Kon-Bo
4acoB

1 [loBTOpEHUNE 5

2 PanroHanpHbIC HEPABEHCTBA M MIX CHCTEMBI 19

3 Bexkropsl 15

4 CucTtembl ypaBHEHU 11

5) Meton koopauHaT 14

6 UYucnoBble QyHKIMU 25

7 COOTHOIICHUSI MEXK/y CTOPOHAMH U YTIIaMH TPEYTOJIbHUKA 17

8 [Tporpeccuun 21

9 JlmrHa OKPY)KHOCTH M IUIOIIAIb KpyTa 12

10 DeMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOSATHOCTEH 8

11 JIBrmxeHue 4

12 IToBTOpEHME 19

UTOTO 170

Ilepedyenp 00s13aTENBHBIX KOHTPOJIBHBIX padoOT

Ne i/t

Tema KOHTPOJIBHOM PaboTHI

PaIII/IOHaJH)HI)IG HCPABCHCTBA U HX CUCTCMBbI

BekTopsl

CucreMsl ypaBHEHUH

Meto KoopauHAT

Ob6nactp onpeaeneHusi, 061acTh 3HaYeHUs PYHKINU

Crenennas GyHKIUS

CooTHOIICHUS MCKAY CTOPOHAMHU U yIJIaMU TPCYI'OJIbHUKA

IIporpeccuun

OO N OB |WIN -

JUInHa OKpYKHOCTH U IJIOLIA]Ib KpyTra

=
o

JIBuxkeHue




