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1. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS KYPCA MATEMATHUKMH 9 KITACCA

1.1 Onucanue ueseid M3yyeHusi MATEMATHKHU B 9 Kiacce

Couepma}me Kypca MaTEMAaTHKH B 9 kJaacce MpeacraBjJgc€HO B BUA€ ABYX IIPEAMETOB: «a.ﬂreﬁpa»

U «reOMETpPUus»
llefmmu UBYUCHUA MAMEMAMUKU ABTIAIOMICA .

®opMHUpOBaHUE LEIOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOT'O Ha MPHUOOPETEHHBIX 3HAHUSAX,
YMEHHUSIX, HaBbIKaX, ClIoco0ax JesATeNbHOCTH;

[TproGperenue omnbiTa pa3HOOOPa3HON NEATEIBHOCTH (MHIUBUAYAIBHOMN, KOJJICKTUBHOM), OIbITa
MMO3HAHUS ¥ CaMOTIO3HAHMUS,

HuTennektyansHoe pa3BUTHE, (HOPMHUpPOBAHHE KA4eCTB JHMUYHOCTH, HEOOXOAMMBIX YENIOBEKY IS
MOJTHOLEHHOM XM3HH B COBPEMEHHOM OOIIECTBE: SICHOCTH M TOYHOCTH MBICIH, KPUTUYHOCTU
MBIIUICHUS, WHTYUIHUH, JIOTMYECKOTO MBIIUICHUS, 3JIEMEHTOB aJrOPUTMHUYECKON KYIbTYpHI,
IIPOCTPAHCTBEHHBIX MIPEJICTaBICHUN, CHOCOOHOCTH K IPEOI0JICHUIO TPYJHOCTH;

®opmupoBaHue MPEACTaBICHUN 00 HUIEsSX U METOAAaX MAaTeMaTUKH KaK YHUBEPCAIBHOTO S3bIKa
HayKH U TEXHUKH, CPEACTBA MOAEIUPOBAHNUS SBJIEHUHN U ITPOLIECCOB;

[ToAroToBKa K OCYIIECTBICHHUIO OCO3HAHHOTO BBHIOOpAa WHIMBHIYaJbHOW 00pa30BaTENbHON WM
poheCCHOHATTLHON TPACKTOPHH.

B nanpaenenuu 1uuHocmno20 pa3eumus:

" pa3BUTHE JIOTHYECKOTO W KPUTHYECKOTO MBIIUICHUS, KYJIBTYPbl PEYH, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

* (opMHpOBaHKE Yy yUAIIUXCS UHTESIUICKTYATbHON Y€CTHOCTH U OO bEKTUBHOCTH, CITOCOOHOCTH K
MIPEOJI0JIEHUIO MBICITUTENbHBIX CTEPEOTUIIOB, BEITEKAIOLINX M3 OOBIIEHHOTO OIIBITA;

" BOCIHUTAHHWE KAYeCTB JIMYHOCTH, 0OECIEUNBAIONINX COHATBHYI0 MOOMIBHOCTB, CITOCOOHOCTD
IMPpUHUMATh CaMOCTOATCIbHBIC PCUHICHU A,

* (¢opMHpOBaHHE KayeCTB MBbIIUICHUS, HEOOXOAMMBIX Ui ajaNnTalid B COBPEMEHHOM
nH(OPMaLIMOHHOM OOIIECTBE;

" pa3BHUTHE MHTEpeca K MaTeMaTU4ecKOMY TBOPYECTBY U MaTeMaTHUECKUX CLIOCOOHOCTEH.

B memanpeomemmnom nanpasnenuu:

= (QopMupoBaHUE MPEACTABICHUI O MaTeMaTUKE KaK YacTHU OOIEeYeTIOBEUYECKON KYJIbTYpHI, O
3HaYMMOCTH MaT€MaTHKH B Pa3BUTHH LUBUIIN3ALUU U COBPEMEHHOT'O OOIECTBA;

" pPa3BUTHC Hpe)lCTaBJ'ICHI/Iﬁ O MaTreéMaTHKE Kak (1)0pMe OIIMCaHUusI MU MCETOJAC IIO3HaHUA
NEUCTBUTENLHOCTH, CO3/IJaHWE YCJIOBUM Il TPUOOPETEHHS TMEePBOHAYAIBHOTO OTBITA
MaTeMaTHYECKOr0 MOJICITMPOBAHUS;

* (opmupoBaHHE OOIIMX CHOCOOOB MHTEIEKTYaJIbHON JESTENbHOCTH, XapaKTePHBIX IS
MaTEeMaTHKHU U SIBJISIOLIMXCS OCHOBOW MO3HABATEIbHON KYJIbTYpBI, 3HAUUMOHN JUIS PAa3THUHBIX
cep yenoBeuecKol AeATEIbHOCTH.

B npeomemnom nanpasnenuu:

" OBJIQJICHUE MAaTEMaTUYECKUMM 3HAHUSMU U YMEHHUSIMH, HEOOXOAWMBIMU Ui MPOAOIDKEHHS
06yquI/1$[ B CTapHIeﬁ MKOJIC, N3YYCHHA CMCKHBIX NUCIHUILINH, IPUMCHCHUA B HOBCC}IHGBHOﬁ
JKU3HU,

* cozmaHue (QyHIamMeHTa Ui MaTeMaTH4ecKOro pa3BUTHS, (OPMHPOBAHUS MEXaHHU3MOB
MBINIICHUSA, XapaKTCPHBIX IJIs MaTeMaTHYeCKOHN ACATCIIBHOCTH.



1.2 Illporpamma kypca «Marematuka» s 9 KJjacca o0yuyeHusi pa3padoraHa B
COOTBETCTBUM:

1. c tpeboBanusMHU (heaepaTbHOr0 TOCYJAPCTBEHHOI'O CTaHJapTa OCHOBHOTO O0IEro oOpa3oBaHUs
(mpukaz MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit @eneparu ot 31.05.2021. Ne 287),

2. ¢ mpumepHoi mporpammoir (Marematuka. 5-9 kjmaccel: TpoekT.-3  u3A., Tmepepad.-M.:
Wznarensckuii nentp «Benrtana-I'pad»,2013.-112¢.-(CrangapTsl BTOPOTrO MOKOJICHUS);

3. ¢ yuebnsM rianom MbOY COIII «lllkona Oymymiero» Ha 2021-2022 y4ueOHbIN TO/.

4. Ha ocHoBe mporpammbl Marematuka: 5 — 11 kmaccsl / A.I'. Mep3nsak, B.b. Iononckuii, M.C.
Axup, E.B.byniko — M.: Benrtana-rpad, 2012. — 112 c.

MECTO KYPCA MATEMATHUKHU B YYHEBHOM IIJIAHE

denepanbHbIi 0a3UCHBIN yUeOHBIH IJIaH Ui 00pa3oBaTeIbHBIX YupexaeHui Poccuiickoit
Oenepaunu 1 Yuebnsiii uian MBOY COILI «IlIkona Gyaymiero» oTBoAUT 3 y4eOHBIX Yaca B HEJEIIO B
TedeHue roja 33 Hepenb, Bcero 99 waca s 0043aTEIHLHOTO H3yYeHUS anreOpsl U 2 y4eOHBIX Yaca B
HeJ/IeNIo B TeueHue 33 Hezenb, Bcero 66 yacoB Juist 003aTeNbHOTO U3y4eHUs reoMeTpuu B 9 Kiacce.
[Tporpamma conepxut BIIM B konmuectBe 30 gacos.

1.3 OcHOBHBIM CPeICTBOM peaju3aliu nporpamMmmsl siBjisiercss Y MK

Y4eOHO-MeTOIMYECKUN KOMIUIEKT «Anredpa. 9 kiace» aBropoB A.I'. Mep3msika, B.b. ITomorckoro,

M.C. Sxupa. [Iporpamma paccunTana Ha 5 yacoB B Hezento (3 yaca - anredpa, 2 yaca - reoMeTpHsl),

Bcero 170 vacoB (34 Henenun) U COOTBETCTBYET (PeiepalbHOMY roCcyAapCTBEHHOMY 00pa30oBaTeIbHOMY

CTaHJapTy OCHOBHOTI'O O0ILEro 00pa3oBaHMs:

1. AnreOpa: 9 kiacc : yueOHUK JIJIsl ydaniuxcsi o0eo0pazoBarenbHbIX yupexaenuii / A.I'. Mep3isk,
B.b. Ilononckuii, M.C. Sxup. — M.: Benrana-I'pag, 2012-2013.

2. Anre0Opa: 9 kiacc: MUIAKTUYECKUE MAaTepPUABI : COOPHUK 3a7a4 U KOHTPOJBHBIX pador / A.T.
Mepznsk, B.b. [ononckuii, M.C. SIkup. — M. : Benrana-I'pag, 2013.

3. Aunre0pa: 9 kmacc: meronguueckoe mocobue / A.I'. Mep3insik, B.B. [Tonouckuii, M.C. Sxkup. — M. :
BenTana-I'pad, 2013

4. Teomerpus : 9 kmacc : yuyeOHHMK A ydyamuxcsi oOmieoOpazoBarenbHbIX yupexnaeHud / A.T.
Mepznsk, B.b. [Hononckuii, M.C. SIkup. — M. : Benrana-I'pa¢. (I'otoButcs x Beimycky B 2014
r.)

5. T'eometpus : 9 kacc : IMAAKTUYECKHE MaTepUaibl : COOPHUK 3a/1a4 M KOHTPOJIbHBIX padot / A.T.
Mepsnsik, B.b. Tlononckuii, M.C. Skup. — M. : Benrtana-I'pad, 2012.

1.4. IIAHUPYEMBIE NPEJMETHBIE PE3YJbTATHI OCBOEHUS KYPCA

MATEMATHUKH 9 KIIACCA

BoinyckHuKk 9 Kj1acca MOJYYUT BO3MOKHOCTD I0CTHYD CJIETYIOMMX MPeAMeTHBIX
pe3yJIbTaToB:
BbinmyckHUKHN Hay4aTCs:
- OTIepUPOBATh MOHATUAMHM "TOXJIECTBO", "TOKIECTBEHHOE IIpeoOpa3oBaHue", pemaTh 3a/1auH,
coJieprkalire OyKBeHHbIE JaHHbIE, padoTaTh ¢ popMyIamMu;
- OMEepUPOBATh MOHATHAMU "KBaJpaTHBINA KOPEHb', TPUMEHSThH €r0 B BHIYUCICHUSIX;
- BBIMOJIHATH IPe0o0pa30BaHe BHIPAKEHUH, COJIEPKAIUX CTETIEHH C LEIbIMU MTOKa3aTeIsIMH U
KBaJIpaTHbIE KOPHH;
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- BBITIOJIHATH TOXKJCCTBEHHBIE TPEe0Opa30BaHUs pAllMOHATLHBIX BBIPAKCHH Ha OCHOBE TIPABHII ICUCTBUN
HaJl MHOTOWICHAMH U alNTeOpandecKuMH IpoOsMH;
- BBIMIOJIHATH PA3JI0KEHHE MHOTOYJICHOB Ha MHOKUTEIH.
BbINnyCKHUK MOJYYUT BO3MOKHOCTh:
- BBITIOJIHSATH MHOTOIIIATOBEIE MPE00pa30BaHus PallMOHAIBLHBIX BBIPAKCHHM, TPUMEHSISI ITUPOKUIA HAOOP
Croco00B U IPUEMOB;
- IPUMEHSATH TOXKIECTBEHHbIE MPEOOPa30BaHUsI ISl PEIICHUS 3a/1a4 U3 Pa3IMYHbIX pa3zesioB Kypca.
YpaBHeHusn
BbInyCKHUK HAYYHTCS:
- pelaTh OCHOBHBIE BH/IbI PAIlMOHATILHBIX YPABHEHHM C OJIHOM IepeMEeHHON, CUCTEMBI IBYX YPaBHEHHH C
IBYMsI IEPEMEHHBIMU;
- MIOHUMATh YpaBHEHHE KaK BAKHEHUIITYIO MAaTEMaTHUECKYIO MOICIb [T OMIMCAHUS U U3yUCHHUS
pa3HoOOpa3HBIX peabHBIX CUTYAIHi, PEIIaTh TEKCTOBBIE 33/1a4H aIreOpanuecKuM METOI0M;
- IPUMEHSATH TpaduUecKue MpeICTaBICHUS IS HCCIEA0BAHUS YPaBHEHUHN, NCCIIEAOBAHUS U PEIICHUS
CUCTEM YPaBHEHUU C IBYMS IEPEMEHHBIMH.
BbINMyCKHUK MOJIYYHT BO3MOKHOCTh:
- OBJIQJICTh CHCIHATLHBIME MPUEMAMH PEIICHUS YPABHEHUW U CHCTEM ypaBHEHUH; YBEPEHHO IPUMCHSITh
anmapat ypaBHEHHH JIJIs pelIeHus pa3HoO0pa3HbIX 3a7a4d U3 MaTEMAaTHKH, CMEKHBIX PEIMETOB,
MIPAKTUKU;
- IPUMEHSATH rpadudecKre MpeACTaBICHUS IS HCCIIEJOBAHUS YPaBHEHUH, CUCTEM ypaBHEHUH,
coiepKanx OyKBEeHHbIE KO (DUITCHTHI.
B noBceHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:

COCTaBJIATh U pElIaTh JUHEWHbBIC YPAaBHEHHUSI IPU PELICHUH 3a/1a4, BOSHUKAIOUINX B JPYTUX
Y4eOHBIX MIPEIMETaxX.
HepaBencrBa
BbINyCKHUK HAYYHThCS:
- IOHUMATh TEPMUHOJIOTHIO U CHMBOJIUKY, CBSI3aHHBIE C OTHOILIEHUEM HEPABEHCTBA, CBOMCTBA YHCIIOBBIX
HEPaBEHCTB;
- pemarhb JHHEHHbIC HEPAaBEeHCTBA C OJTHOM NMEPEeMEHHON M X CUCTEMBI; pelllaTh KBaIpaTHbIC HEPaBEHCTBA
C OMopoii Ha rpaduyecKre MpeCTaBICHUS;
- IPUMEHSATH anmapaT HepaBEHCTBA JIJIS peIeHHs 3a/1a4 UX Pa3IMYHBIX pa3/ie]oB Kypca.
BbINnyCKHUK MOJIYYUT BO3MOKHOCTh:
- OCBOMTH pa3HO00pa3HbIe MPUEMBI T0KA3aTeLCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH arapar
HEPaBEHCTB s pEIICHUS Pa3HOO0Pa3HBIX MAaTEMaTHYECKHUX 33]1a4, 33]1a4 U3 CMEKHBIX MPEIMETOB U
MIPAKTUKU;
- IPUMEHSATH rpaduuecKre MpeCTaBICHUS IS HCCIIeIOBaHNsI HEPABEHCTB, CHCTEM HEPABEHCTB,
coJiepKalux OyKBeHHbIE KOOPPUIIUEHTHI.
YuciaoBble MHOKECTBA
BbInycKHUK HAYYMTCS:
- MIOHUMATh TEPMHUHOJIOTHIO i CHMBOJIMKY, CBSI3aHHBIE C TIOHATHEM MHOKECTBA, BHITTOIHATH OTIEpaIlii Ha
MHOXECTBaMHU;
- HCIIOJIb30BaTh HAYAILHBIC MTPEICTABICHHS O MHOXKECTBE JIEHCTBUTEIBHBIX YUCEIL.
BbInyCKHUK MOJTYYHT BO3MOKHOCTh:
- pa3BUBATh MPEJICTABICHIE O MHOKECTBAX;
- pa3BUBATh MPEJICTABICHUE O YMCIIE H YHCIOBBIX CHCTEMAX OT HATYPAIBHBIX JIO IEHCTBUTEIBHBIX YUCET;
O POJIU BBIYUCIICHUH B IPAKTHKE;
- pa3BHUBATh U YIIIYOUTH 3HAHUS O AECATUYHON 3aMHUCH JCHCTBUTEIBHBIX YUCEN (TIEpUOAUYECKUE U
HETIePUOINYECKHUE TPOOH).
DOYyHKIUHT



BbinmyckHUK HayuuTCs:

- IOHUMATh U UCTOJIb30BaTh (PYHKIIMOHAIBHbIE TOHATUS, SI3bIK (TEPMHUHBI, CHMBOJIMUYECKUE
0003HaueHHUs );

- CTPOUTD IpadUKH dJIEMEHTAPHBIX (QYHKIUH, UCCIIEA0BATh CBOMCTBA YUCIOBBIX (YHKIIMI Ha OCHOBE
M3yUYCHUS TTOBEICHUS UX IPahUKOB;

- IOHUMATh (PYHKIHUIO KaK Ba)KHEHIIIYI0 MAaTEeMaTUYECKYIO0 MOJIEJb JJIsl ONMCAHUS IIPOLIECCOB U SIBJICHUMN
OKPY’KaloIIero MUpa, IPUMEHATh (YHKIMOHAIbHBIN A3bIK AJIS1 ONUCAHUS U UCCIIEA0BAHUS 3aBUCUMOCTEN
MEXy (PU3NYECKUMHU BEINYHMHAMU;

- MIOHUMATh U UCTIOJIB30BaTh SI3BIK MTOCIIEI0BATEIBHOCTEN (TEPMUHBI, CAMBOIMYECKHE 0003HAUCHUS);

- IPUMEHATH (POPMYJIBL, CBSI3aHHBIE C ApU(PMETHUECKON U T€OMETPUUYECKON MPOrpeCcCUsIMU, U armapar,
c(OPMHUPOBAHHBIN NIPU U3YYEHUHU APYIHX Pa3/IesIoB Kypca, K PELICHUIO 3ajiay, B TOM YHCJIe ¢ KOHTEKCTOM
W3 peAIbHOM KU3HHU.

BbInyCKHUK OJIy4YUT BO3MOKHOCTD:

- IPOBOJIUTH UCCIIEJOBAHUS, CBS3aHHbIE C M3yYEHHEM CBOMCTB (DYHKIUI, B TOM YHCIIE C UCIIOJIb30BaHUEM
KOMIIBIOTEPA; Ha OCHOBE I'pa)MKOB U3YUYEHHBIX (PYHKIMI CTOUTH OoJee ciaoxkKHbIe rpaduku (KyCOuHO-
3aJlaHHBIE, C "BBIKOJIOTBIMU" TOUKAMH U T. I1.);

- ICTIIOJIK30BaTh (DYHKIIMOHAJIBHBIE PEICTABICHUS U CBOMCTBA (DYHKIIUHN /ISl pEIICHUS] MaTEMAaTHIECKIX
3aJ1a4 U3 pa3iIu4HbIX Pa3eiioB Kypca;

- pelaTb KOMOMHUPOBAHHbIE 3a/1a41 C IPUMEHEHUEM (POPMYJI N-TO WIEHA U CyMMBbI N MIEPBBIX YICHOB
apu(METHIECKON ¥ TEOMETPUIECKOI MPOTPECcCHid, MPUMEHSISI IPH ATOM armnapar ypaBHEHUH H
HEPaBEHCTB;

- IOHUMATh APUPMETUYECKYIO U TEOMETPHUUECKYIO POrPECCHH KaK (PYHKIIMHM HATYpaIbHOI'O apryMeHTa;
CBSI3bIBATh apU(PMETHUECKYIO IPOTPECCUIO C IMHEHHBIM POCTOM, FT€OMETPUYECKYIO - C
9KCIIOHEHIIMAIBHBIM POCTOM.

B noBceHeBHO KU3HM M TIPM M3YUYEHHHU APYTUX NPeIMETOB:

UCIOJIb30BaTh TPa(pUKH peabHbIX MPOLIECCOB U 3aBUCUMOCTEH IS ONIpeIeIeHUs] X CBOMCTB
(HanGonplIMe 1 HAaMMEHBIINE 3HAUeHUs], TPOMEKYTKH BO3pacTaHUs U yObIBaHUs, 00JIacTH
MOJIOKUTEIBHBIX U OTPULATENIbHBIX 3HAYCHUH U T.11.);
DJIeMeHThI NPUKJIATHON MAaTEeMAaTUKHU
BbinmycKHUK Hay4HnTCS:
- CIOJIB30BATh B X0/1€ PEIICHUS 33/1a4 3JI€MEHTapHbIe IPEACTaBICHNUS, CBSI3aHHbIE ¢ TPUOIMKEHHBIMU
3HAYEHUSIMU BEJIMYUH;
- HCII0JIb30BAaTh MIPOCTEHIIINE CIOCOOBI IPEICTABICHUS U aHAJIN3a CTATUCTUUECKUX JaHHBIX;
- HaXOJUTh OTHOCUTENIBHYIO YaCTOTY U BEPOSITHOCTh CIIy4aifHOTO COOBITHS;
- pemaTb KOMOMHATOPHBIE 3a/1a4X Ha HaX0XkJIeHHEe YHcia OOBEKTOB MIM KOMOUHAIIHHA.
BbInycKHUK MOJIYy4YUT BO3MOKHOCTD:
- IOHSATh, YTO YUCIIOBBIE JaHHBIE, KOTOPbIE UCTIONb3YIOTCS JUIsl XapaKTEePUCTUKU 00BEKTOB OKPYKAIOILEro
MUPA, SBJISIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMY, YTO 110 3aIMCH TPUOJIMKEHHBIX 3HAUCHHH,
cojiep Kaluxcsi B MHQOPMAIIMOHHBIX HCTOYHHUKAX, MOKHO CYIUTh O IMOTPEIIHOCTH MPHOIMKEHHS
- IOHSATh, YTO MOTPEIIHOCTh PE3yJIbTaTa BRIYUCICHUN JOHKHA OBITh COM3MEpPUMA C MOTPEIIHOCTHIO
UCXOJHBIX JTaHHBIX;
- IproOpeCTH ePBOHAYAIBHBIN OIBIT OPraHU3aIMK cOOpa JAHHBIX P MPOBEIACHUHU OIIPOCca
OOIIIECTBEHHOTO MHEHUS, OCYILECTBIIATh UX aHAJIU3, IPEJICTABIISATH PE3yJIbTaThl ONPOCa B BUIE TaOIHIIbI,
JarpamMmmBbl;
- IPUOOPECTHU OTBIT MPOBEACHUS CITYYalHBIX SKCIIEPUMEHTOB, B TOM YHCJIE C IIOMOIIbI0O KOMITBIOTEPHOTO
MOJIETTMPOBAHUS, HHTEPIPETALMU UX PE3YIbTaTOB;
- HAyYUTbCS HEKOTOPHIM CHEIMATbHBIM MIPUEMaM pelIeHUs] KOMOMHATOPHBIX 3a/1a4.
B noBcenHeBHOM KU3HHM M NIPH U3YYECHHHU APYTHUX NPEIMETOB:

OLIEHUBATh KOJIMYECTBO BO3ZMOXKHBIX BAPUAHTOB METOJIOM I1epedopa;
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UMETb MPECTABICHUE O POJIH MPAKTUYECKH JJOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHI;
CPaBHUBATH OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKH, TIOJYYEHHBIE B IIPOLIECCE PELICHUS

HpHKHaﬂHOﬁ 3a1a4u, U3YUCHUA pCaIbHOT'O SABJICHUS,

OLICHUBATH BEPOATHOCTH PCAJILHBIX COOBLITHUH U ABJIEHUH B HECIOHBIX CUTyalluiX.

BbINYyCKHHMK MOJYYHT BO3MOKHOCTH HCII0JIB30BATH MPHOOPeTEeHHbIEe 3HAHUS M YMEHHS B
NPAKTHYECKOH 1esITeIbHOCTH M MOBCeIHEBHOM KU3HU JIJIS:

I[To okonuanuu 9 Kiacca 00ydJaromuecs NoIy4aT BO3MOKHOCTh HAyYHTHCS:

I'eomerpuueckue Guryps

OBJIaJeTh METOJAaMU DEIICHUS 3aJad Ha BBIYMCICHUS W JI0KA3aTeJIbCTBA: METOJOM IOI00MS,
METOJIOM Iepedopa BapuaHTOB;

NpUOOPECTH OMBIT MPUMEHEHHUS alreOpanveckoro M TPUTOHOMETPHYECKOro afmapara Ipu
peIICHIH T€OMETPHYUCCKUX 3a/1a4;

HAYYUTHCS PEIIaTh 33]]a4d HA IOCTPOCHUE METOIOM MO00HS;

MPUOOPECTH  OMBIT  WCCICAOBAHUS CBOWCTB IUIAHUMETPUYECKUX (QHUTYyp €  TIOMOIIBIO
KOMITBIOTEPHBIX TPOTPaMM;

MPUOOPECTH OIBIT BHIOJIHEHHSI TPOSKTOB.

I/ISMepeHI/Ie IrCOMCTPHUUCCKUX BCIMYKUH

BBIUUCIIATh IUIOMANNW (UTYp, COCTAaBICHHBIX W3 JBYX WIH 0oJjiee MPSIMOYrOJbHHUKOB,
[apajuIeJIorpaMMOB, TPEYTOJIbHUKOB;

BBIYMCIIATh  IUIOINAJM  MHOIOYIOJIBHMKOB, MWCIOJb3ys OTHOLICHUS DPABHOBEIMKOCTH W
PaBHOCOCTAaBJICHHOCTH;

IPUMEHSTh alreOpandeckuili W TPUTOHOMETPUYECKHI ammapar mOpuU pelleHuH 3aJady  Ha
BBIYHCJICHUE IIJIOIA1EH MHOTOYTOJIbHUKOB.

Koopannatsr

OBJIAJIETh KOOPAVMHATHBIM METOZOM PELICHUS 3a/1a4 Ha BBIUMCIIEHUE U JOKA3aTEIbCTBO;
MPUOOPECTU ONBIT MCHOIb30BAHUS KOMIIBIOTEPHBIX MPOTpaMM JJIs aHalM3a YacTHBIX CIy4yaeB
B3aUMHOI'0 PACIIOJIOKEHUSA OKPYKHOCTEN U MPAMBIX;

MIPUOOPECTH OIBIT BHIITOJHEHUS IPOEKTOB.

Bexropsl

OBJIAZACTb BEKTOPHBIM METOJOM PCHICHUS 3a/la4 Ha BEIYHUCIICHHUE U JOKAa3aTCIbCTBO,
HpI/IO6peCTI/I OIIBIT BBITIOJIHECHUS ITPOCKTOB.

JlocTHaeHusI JAHHBIX Pe3yJIbTAaTOB CO3AAAYT YCJIOBHUA HA KOHEIl roAa /s
¢dopmMupoBaHus CaeTyHOLIUX

JINYHOCTHBIE pe3yJIbTaThI:

1) BocniuTaHME POCCUHMCKOM TpakJaHCKOM MIESHTUYHOCTH: MATPUOTH3Ma, yBaxeHHs K OTeuecTBy,
OCO3HAaHUs BKJIaJ]a OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOU HAYKH;

2) OTBETCTBEHHOE OTHOIIEHHUE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH 00Y4YaIOLINXCS K CAMOPAa3BUTHIO

CaM006p330BaHI/IIO Ha OCHOBC MOTHBAIlUH K o6y11eHmo 1 ITO3HAHMUIO,

3) 0CO3HAHHBII BBHIOOP U MOCTPOEHUE JaTbHENIIEH NHAMBUAYAIbHON TpaeKTOpun o0pa3oBaHus Ha 0aze

OPUEHTHUPOBKU B MHpe Npodeccuii U MpoPecCHOHANbHBIX MPEINOUYTEeHUN ¢ Yy4ETOM YCTOMUYMBBIX

MMO3HAaBAaTCJIbHBIX HHTCPECOB, a4 TAKXKE Ha OCHOBC (bOpMHpOBaHI/IH YBAXKUTCIBHOI'O OTHOMICHUA K

TPYIy, Pa3BUTHUE OIBITA YU4ACTUsl B COLUAIBHO 3HAYUMOM TPYZE;

4) ymMeHHe KOHTPOJIUPOBATh MPOIIECC M pe3yabTaT yueOHOM 1 MaTeMaTHUECKON AEATEIbHOCTH;
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5) KPUTHUYHOCTH MBILIUICHUS, HHALIUATUBA, HAXOJYNBOCTh, aKTUBHOCTb IIPH PEIIECHUU MAaTEMaTHYECKHUX
3az1ad.

MertanpeamMeTHbie pe3yJbTaThl:

1) yMeHHE CaMOCTOSITEIbHO OMPEAETATH IIeTd CBOETO OO0YYEHHs, CTaBUTh M (OPMYIMPOBATH I cels
HOBBIC 3a/1auu B y4€0e, pa3BUBaTh MOTHBBI M HHTEPECHI CBOCH 1MO3HABATEIHHOMN EATEILHOCTH;

2) yMEHHE COOTHOCUTB CBOU JEHCTBUS C IUIAHUPYEMBIMHU PE3YyJIbTaTaMH, OCYILECTBIIATh KOHTPOJIb CBOEH
NEeSTEeIbHOCTH B IpOLEcce IOCTUKEHUS pe3ysbTaTa, ONpenessaTh CHocoObl ACHCTBUI B pamkax
IPEUIOKEHHBIX YCIOBMM M TpeOOBaHMN, KOPPEKTHPOBAaTh CBOM JEHCTBUS B COOTBETCTBUU C
M3MEHSIIOIICHCS CUTYyallueH;

3) yMeHue onpeneniaTh MOHATH, CO3aBaTh 0000IIEHNs, yCTaHABIUBATh aHAJIOTHH, KIaCCU(PHUIIMPOBATH,
CaMOCTOSITENIbHO BEIOMPATh OCHOBAHUS M KPUTEPUH [T KilacCU(DUKALINY;

4) yMEHUE YCTaHaBIMBaThb IPUUYMHHO-CJIEICTBEHHBIE CBSA3M, CTPOUTH JIOIMYECKOE PpacCy’KICHUE,
YMO3aK/II04eHNEe (MHAYKTUBHOE, JEAYKTUBHOE U 110 AaHAJIOTUH) U JIEJIaTh BbIBOIBL;

5) pa3BUTHE KOMIIETEHTHOCTH B OOJACTH MCIIOJIb30BaHUS MH- (HOPMAlMOHHO-KOMMYHUKALMOHHBIX
TEXHOJIOTUH;

6) mepBOHauYaIbHbIC MPEJCTABICHU 00 MJIEAX U O METOJaX MAaTeMaTHUKU Kak 00 YHMBEPCAJIbHOM S3bIKeE
HayKHU U TEXHHUKH, O CPEICTBE MOAEIUPOBAHUS SIBJICHUH U IIPOLIECCOB;

7) yMeHHE BMJETb MaTEMaTUYEeCKYI 3aJadyy B KOHTEKCTe MpOOJIEMHONW CHUTyalluM B JpYyrux
JUCLIUIUINHAX, B OKPYXKaIOIIeH XKU3HU;

8) yMEHHE HaXOAWUTh B PA3JIMYHBIX HCTOYHMKAX HWHPOPMALHUIO, HEOOXOIUMYIO [UIS pEIICHUs

MaTeMaTUYeCKUX 3a/ay, U IMPEACTaBIATh €€ B MOHATHOM (opme, NMPUHUMATh PEIICHUE B YCIOBUAX

HEIOJIHOW MM U30bITOYHON, TOYHON MJIM BEPOSITHOCTHON MH(POpMALIY;

9) yMEeHHE MOHMMATh M MCIIOJIb30BaTh MaTeMaTHYECKHE CPeJICTBA HArSAHOCTU (rpaduku, TaOIULb,

CXEMBI U JIp.) AJIsl MIUTIOCTPALMHU, HHTEpIpETalluy, apryMEeHTal|H;

10) yMeHue BBIABUraTh TMIIOTE3bI IPU PEIICHUH 3a/1a4l, TOHUMATh HEOOXOIUMOCTh UX NPOBEPKHU;

11) moHMMaHHWE CYHUIHOCTH ANTOPUTMHUUYECKUX MPEINUCAHUM U YMEHHE JIEHCTBOBaTb B COOTBETCTBUU C

MIPEITIOKEHHBIM aITOPUTMOM.

IIpenmeTHble pe3yJibTaThI:

1) oco3HaHMe 3HAUYEHUSI MAaTEMAaTUKH JIJIsl TOBCETHEBHOM KU3HU YENIOBEKA;

2) TpeACTaBlIEHHWE O MaTeMaTHYEeCKOW Hayke Kak cepe MaTeMaTH4eCKON JeATeIbHOCTH, 00 ATamnax eé

pa3BUTHSA, O €€ 3HAUMMOCTH AJIs Pa3BUTHUS LIUBUIIN3ALINY;

3) pa3BuTHE yMEHUH paboTaTh C y4e€OHBIM MaTeMaTHYECKHMM TEKCTOM (aHAJU3UpOBaTh, W3BICKATh

HE00X0AMMYyI0 HMH(OpMAIMIO), TOYHO U TPaMOTHO BbIpaXaTb CBOM MBICIM C TPUMEHEHHUEM

MaTeMaTHYeCKOM TEPMUHOJIOTHUH U CUMBOJIMKH, IPOBOAMUTH KIacCU(PUKAIMH, JJIOTHIECKHEe 000CHOBAHMS;

4) BianeHue 6a30BbIM MOHATUHWHBIM aIlllapaToM MO OCHOBHBIM pa3/ieliaM COJIeP KaHuUs;

5) cucTteMaTuyeckue 3HaHUs O QYHKIUSAX U UX CBOMCTBAX;

6) mNpakTUYECKH 3HAUYMMbIE MaT€MaTUYECKUE YMEHMS M HaBbIKM, HX IPUMEHEHHE K pPEIICHUIO

MaTeMaTHYeCKUX U HeMaTeMaTHYeCKHX 3a]ad Mpeioiaratoiiee yMeHus:

*  BBINOJIHATH BHIYMCICHUS C JEHCTBUTENbHBIMU YUCIIAMU;

*  peuatb ypaBHEHHs, HEPABEHCTBA, CUCTEMbI YPaBHEHUIN 1 HEPABEHCTB;

e pemaTb TEKCTOBBIE 33/Ja4M APU(PMETUYECKUM CHOCOOOM, C TIOMOIIBIO COCTAaBJICHUS M pEIICHUS

YPaBHEHUH, CUCTEM ypaBHEHUIN 1 HEPABEHCTB;

*  HCIOJB30BaTh IreOpandecKuil sS3bIK JJsl OMMCAHUS MPEIMETOB OKPYXKAIOIIEr0 MHpa M CO3/IaHUs

COOTBETCTBYIOIUX MATEMAaTUYECKUX MOJEIEH;



*  TPOBEPUTH MPAKTHUYECKHE DPACUETHI: BBIUMCICHHS C MPOLEHTAMH, BBIUMCICHHS C YHUCIOBBIMU
MOCIIE0BATEIHLHOCTSAMHY, BBIUMCICHHUS CTATUCTHUYECKUX XaPAKTEPHCTUK, BBITOJHEHUE MPUOTKEHHBIX
BBIYHCIICHUI;

*  BBINOJIHATH TOXKICCTBEHHBIE MPe0Opa30BaHUs PAlMOHATBLHBIX BBIPAKCHHIA,

*  BBINOJIHATH ONEpaIiy HaJl MHOXXECTBAMU;

*  HccheaoBath (GYHKIUU U CTPOUTH UX Ipaduki;

*  UYWTaTh U UCIOJB30BaTh MH(OPMALINIO, IPEACTABICHHYIO B BUE TaOIHUIIbI, JUArpaMmbl (CTOIOYATOM
WJTU KPYTrOBOM);

*  peuiarhb npocreiiire KOMOMHATOPHBIE 3aJa4H.

2. COJEP)KAHUE KYPCA MATEMATHUKH 9 KJIACCA

Conep:xxanue Kypca aiaredpbl B 9 Kjacce npeacraBjieH0 B BH/e CJEIYIOIIHX COAePKATeIbHBIX
pa3aenoB: «Anredbpa» u «DyHKIUN.

Auredpa 9 kaacc.

I'aaBa 1. HepaBencrna (214.)

* UncnoBble HepaBeHCTBA. OCHOBHBIE CBOMCTBA YUCIIOBBIX HEPABEHCTB. CII0’KEHUE U YMHOKEHUE
YHCIIOBBIX HepaBeHCTB. OlleHNBaHUE 3HAaYECHUsI BBIPAKEHUS

* HepaBeHncrBa ¢ onHON nepeMeHHOW. Pemenne HEpaBeHCTB ¢ OAHOW IepeMeHHON. Yuncinosble
npoMeXyTKH. CHCTEMbI IMHEHHBIX HEPABEHCTB C OHOM NePEMEHHOM.

I'naBa 2. KBagparnunas ¢pynkuus (324.)
* [ToBTOpenue u pacmupenue ceereHuit o pynkuu. CpoiicTBa GyHKIMU
» Kak noctpouts rpaduk ¢pynkiuu Y = Kf(x), eciiu u3Becren rpaduk dpynkuuu y = f(X).
 Kak nmocrpouts rpaduku pyukuuii y = f(x) + b uy = f(x + @), eciu uzBecten rpaduk dyukiwm y = f(X)
» KBagpatnunas ¢ynkunus, e€ rpaduk u cBoiicTBa. Pemienne KkBagpaTHbIX HEPABEHCTB
* Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM YPaBHEHHUI BTOPO CTETIEHU

I'naBa 3. DieMeHTHI NPUKIAAHOH MaTeMaTHKH (214.)
* MaremaTtnueckoe MojienupoBanue. [Iponentneie pacu€rsl. [IpnbnmxEHHbBIE BEIYMCICHUS
* OcHoBHbIE TIpaBUIa KOMOWHATOPUKU. YacToTa U BEpOSTHOCTH Ciry4aiiHOro coonitus. Knaccuueckoe

orpeeneHue BepoaTHoCcTH. HauanbHble CBEICHHSI O CTATUCTUKE

I'naBa 4 Yucaosblie nociienoBareabHocTu (214.)
* Yucnossle nocienoBarenbHOCTU. Apudmerndeckas nmporpeccus. CymMma N mepBbIX WICHOB
apudmeTnyeckoi nporpeccun
. I'eomerpuueckas nporpeccus. Cymma N TEpBBIX YJIEHOB TIeoMeTpudeckod mnporpeccun. Cymma
OEeCKOHEYHOU TeOMEeTpUUYECKO porpeccuu, y kKotopoit | q | <1

IMoBTOpenue (7 u)

I'eomerpus 9 kiaace
Pemenne TpeyronbHukoB(164) Pemenue npsaMoyroapHbIX TpEYroabHUKOB. TeopemMa KOCUHYCOB
Teopema cuHycoB. Penienue TpeyroasHUKOB @OpMyIIBI 111 HAXO0KICHHUS IUIOIIAIA TPEYTOJIbHUKA

IIpaBuibHble MHOrOyroabHukH (84) IIpaBuibHBIE MHOTOYrOJIBHUKH M MX CBOWcTBa. JliMHA
okpyxHocTH. [Inmomans kpyra

JexkapToBble KOOPAMHATHI HA MJIOCKOCTH(1149)
dopmyna pacCTOSHUS MeXAy IByMs ToukaMu. KoopauHaThl cepeauHbl OTpe3Ka. Ypaenenue gueypol.
VYpaBHEHUs OKPY)KHOCTH U NIPSIMOM. Y paBHEHUE NIPSIMON. Yenoesoii koaghghuyuenm npsamoti

BekTopsbi(124)

[Tonstue BekTopa. Mopayne (mnuHa) BekTOopa. PaBHBIe BekTOphl. KoJumMHEapHBIE BEKTOPHI.
Koopaunats! Bektopa. Clio)keHHE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHHME BEKTOpa Ha uncio. CkaspHoe
MIpOM3BEIEHNE BEKTOPOB. KOCHHYC yria Mex1y AByMsl BEKTOPaMHU.
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I'eomeTpuueckue npeodpaszoBanusa(134)

[TonssitTue o mnpeoOpazoBanuu Qurypsl. JIBmwkeHue ¢urypel. Buasl aBmwkeHHs QUTYPHI:
napajuleNbHBIA TIEPEHOC, OCEeBas CUMMETpHUS, ICHTPAIbHAS CHUMMETpPHs, TOBOPOT. PaBHBIC (QUTYPEHIL
T'omomemus. Tlonobue Guryp.

IHoBTOpenue (84)

OcHoBHOI (p)OpMOI OpraHu3anmMu y4eOHOro npouecca siBjiasiercsi ypoxk
ypOKI/I mpoBOAATCA B  COOTBCTCTBMHM C JUHAMHUUYCCKHM  PACIIMCAHUCM, YTBCPKACHHBIM
MCTOANYCCKUM COBCTOM HIKOJIBI.

Buabl  /1eATEIbHOCTH  YYALIUXCS, HANpaBJEeHHbIe HAa JOCTH:KeHHEe BbILIeNepeYncaeHHbIX
Pe3yJIbTaTOB, MpPeJIaraeMbIX B PAMKaX 0CBOEHHUS Kypca;

| — BUABI 1€ATEJIBLHOCTH CO CJIOBECHOI OCHOBOIA:

Cnymanue oObSICHEHUN yUUTENS.

Crnymanue U aHanu3 BBICTYINIEHUH CBOUX TOBAPHILEH.
CamocrosiTenbHast paboTa ¢ y4eOHUKOM.

Pabota ¢ HAyYHO-TIOMYJIIPHOU JTUTEPATYPOM.

OT160p U cpaBHEHHE MaTepHasa Mo HECKOJIBKIUM UCTOUHUKAM.
BrIBOJ 1 10Ka3aTEBLCTBO POPMYIIL.

Ananuz ¢popmyi.

Pemenue TekcToBBIX 3a1a4.

NGO~ wWdE

Il — BUABI 1€ATETHHOCTH HA OCHOBE BOCIIPUSITHS 3JIEMEHTOB /1€iiCTBUTEILHOCTH:
1. HaOnroneHue 3a pelieHUsIMU YYUTES.
2. TIpocmoTp yueOHBIX (HUIEMOB.
3. Amnanu3 rpaduKoB, TabIMII, CXEM.
4. OOBbsAcCHeHUuE 10Ka3aTeIbCTB.
5. AHanu3 npoOJEeMHBIX CUTYalUH.

111 — BUABI 1eSITEILHOCTH € IPAKTUYECKOI (ONMBITHON) OCHOBOJIA:
1. Pemenue npukiagHbIX 3a/1a4.
2. Perrenue onmuMmnuagueixX 3aga4

CoepkaHue KOPPEKIMOHHO-PA3BHBAIOIIEI0 KOMIIOHEHTA B cdepe PA3BUTHS KU3HEHH 0¥
KoMneTeHIun s jereii ¢ OB3.
o Pa3BuTHe npejcTaBiIeHU 0 COOCTBEHHBIX BO3MOXKHOCTSX M OTPAaHUYCHHUSX, O HACYIITHO
HE00X0IMMOM KHU3HEO0OECTICUCHUH

o OBnajiecHHe CONMATHLHO-OBITOBBIMA YMCHHSIME, UCITOJIb3YEMBIMH B ITOBCETHEBHOMN YKH3HU

OgnaneHne HaBBIKAMH KOMMYHHUKAIIUU

o Juddepenmuarus u ocMpIcIeHHE KApTUHBI MUPa
HuddepeHnnanys U OCMBICIEHHE CBOETO COIMAIBHOTO OKPY)KEHHUS, MPHUHSITHIX LEHHOCTEU W
COLIMAJIBHBIX POJIEH.

O

OcHoBHbIE HAIIPABJICHUS KOPPEKIIMOHHO-Pa3BUBaIOIIEeH Pa0OThI.
o CoBeplIeHCTBOBAHUE CEHCOMOTOPHOTO Pa3BUTHUS
Koppek1iust oTAeIbHBIX CTOPOH IMCUXUYECKON e TETHHOCTH
o] P A3BUTHUEC OCHOBHBIX MBICIIUTCIBbHBIX onepaum”l
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PazButHe pa3nuyHbIX BUJIOB MBIILUICHUS

Koppekiius HapyiieHnid B pa3BUTHH SYMOIIMOHAIILHO-THYHOCTHOUN Cepbl
PazButue peun, oBnageHUE TEXHUKOW peyn

Pacimmpenue npezcraBieHuii 00 OKpyKarolieM MUpe U 00oralieHne CiIoBapsl.
Koppexkmust uHAuBHTyaTbHBIX TPOOETIOB B 3HAHHSAX.
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3. TemaTu4eckoe IUIaHUPOBaHue. Ajredpa.
(3 yueGHBIX yaca B HeeJ0, Bcero 99 )

Coaepixanue yueOHOTo

Homep
naparpaga

XapakTepucTHKa OCHOBHBIX BU/10B
NeSiTeIbHOCTH YUCHUKA

MaTtepuajia N .
(Ha ypoBHe yueOHBIX JeilcTBHIi)
I'naga 1
19
HepaBencrBa
1 YuciioBble HEPABEHCTBA 2 Pacnoznasams n TpUBOIUTH IPUMEPBI
YKCJIOBBIX HEPABEHCTB, HEPABEHCTB C

2 OcHOBHBIE CBOMCTBA 2 [IEPEMEHHBIMU, JINHEUHBIX HEPABEHCTB C

YHCJIOBBIX HEPABEHCTB OJHOM NIEPEMEHHOM, IBOMHBIX HEPABEHCTB.
Dopmynruposams:

3 CroxxeHue 1 yMHOXCHHE 3 onpeodenieHus: CpaBHEHUS JIBYX UHCET,
IHCJIOBBIX HEPABCHCTB. pellIeHUs] HEPABEHCTBA C OJIHOMN
OueHuBaHUE 3HAYCHHS NEPEMEHHOI, PaBHOCHIIbHBIX HEPABEHCTB,
BBIPAKCHHA pEIIeHUs] CUCTEMBI HEPABEHCTB C OJIHOM

2 - . 1 NIEPEMEHHOI1, 001aCTH ONpeaeTIeHHS

€paBeHCTBA C O/LHO BBIPAIKEHUS;
TepeMeHHON c60ticmea YUCI0OBbIX HEPABEHCTB,
CJIOKE€HHUSI U YMHOKEHHS YHCIIOBBIX
5 Pewenue HepaBeHCTB ¢ 4
. . HEPABEHCTB
OJIHOH NEepeMEHHOM. .
/lokazvieams: CBONCTBA YUCIOBBIX
YucnoBble IPOMEKYTKH
HEPABEHCTB, TEOPEMBI O CIIOKEHUU U
o MHOEHUHU YUCIIOBBIX HEPABEHCTB.

6 CuHcTeMbl TUHEHHBIX 5 YMHOHE cio CpaBeHC
HEPaBEHCTB C OJHOU Pewamv nuHeliHbIE HEPABEHCTBA.
NIEPEMEHHOM 3anuceIBaTh PEIICHUs] HEPABEHCTB U UX

CUCTEM B BH/JI€ YHCIIOBBIX IPOMEKYTKOB,

7 [ToBropenue n 1 00BeAMHEHUS, TIEPECEUCHHS YNCITOBBIX
CUCTEMAaTrU3alnA IIPOMEXKYTKOB. Pemats cucremy
yueOHOro Marepuasa HEPaBEHCTB C OJHOU IIEPEMEHHOM.

OneHuBaTh 3HaUE€HUE BBIPAKEHHUS.
Konrposbhas padora Ne 1 1 N300pakaTh Ha KOOPIMHATHOM MPSIMOI
3aJJaHHbIe HEPABEHCTBAMHU YHCIIOBBIE
IIPOMEXYTKH
I'naea 2
31
KBaaparuunas pynkumus

7 [ToBTOpEeHME 1 2 Onucviéams NOHATHE GYHKIUU KaK
paciMpeHue CBeJeHH o MpaBuUJIa, yCTaHABJIMBAIOIIETO CBSI3b MEXY
byHKIIUN AJIEMEHTaMHU JIByX MHOXECTB.

Dopmynuposamo:
8 CaoiicTa hyHKIHH 3 onpedenenus: Hyls QyHKIUH;
MIPOMEKYTKOB 3HAKOITOCTOSIHCTBA

9 Kak mocrponts rpadux 2 ¢bynkunu; GyHKINHU, BO3pacTaroen

byuknun y = kf(X), eciu
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Homep

naparpaga

Coaepixanue yueOHOTo

XapaKTepncTnRa OCHOBHbBIX BU/I0B

ACATECJIbHOCTH YYCHHKA

MaTepuaJia . .
(Ha ypoBHe y4eOHBbIX JeHCTBHIA)
W3BECTEH TpaduK (yObIBaromei) Ha MHOXKECTBE;
byHKIIUN KBapaTUIHOM (DYHKIIMH; KBaJPaTHOTO
y = f(x) HEPABEHCTBA;
ceolicmea KBaIpaTUIHON (PyHKINH;

10 Kak nmocrpouts rpapuku 4 npaguia NoCTpoeHUs rpa@uKoB GYHKIIHI ¢
dynxumii y = f(x) + b MOMOIIIBI0 TIpeoOpa3oBanuii Bua f(X) —
uy=f(x+a), ecimu f(x)+a;

U3BECTEH rpaduK f(x) — fix + a); f(x) — kf(x).
dynxuuu y = f(x) Cmpoums rpaduku GyHKIUH C TOMOIIBIO
npeobpazoBanuii Buaa f(x) — f(x) + a;

11 KBanparnunas ¢pyHKIus, 6 f(x) — fix + a); f(X) — kf(x).
e€ rpaduk u cBoficTBa Cmpoumb rpaduk KBaapaTUIHON
K 5 2 1 ¢byukuu. [To rpaduky kBagpaTnyHON

o . w
OHTpOJIbHAs padoTa Ne (YHKIIUH OIUCHIBATH €€ CBOMCTBA.
Onucwvieams CXeMaTHYHOE PACTIOIOKEHUE
12 Pemenue kBagpaTHbIX 6
napaboJIbl OTHOCUTENIBHO OCH abCIHCC B
HEPABEHCTB
3aBHCHMOCTH OT 3HaKa CTapIlero
o K WITUEHTA U JUCKPUMUHAHT
13 Cucrtembl ypaBHEHUH € 5 0o HUIHEHTA 1 JUCKD aHTa
COOTBETCTBYIOIIETO KBaIPATHOTO
JIBYMsI IEpEMEHHBIMU N
TpEXUIICHA.
14 ToBTopenye u 1 Pewams xBampaTHBIE HEPABEHCTBA,
CHCTeMaTH3aIHs UCTIONB3YS CXEMY PACIIOJIOKEHHS
yae6HOr0 MaTepHana napaboibl OTHOCHTENIBHO OCH abcrucc.
Onucvieamsv rpadUUECKU METOJ] PEIICHUS

KonrtpomnsHas padora Ne 3 1 CHCTEMBI IBYX YPABHEHHUH C IBYMsI
MIEPEMEHHBIMH, METO]T TTOJICTAHOBKH U
METO/ CJIOKEHHUS [Tl PEIICHUS CUCTEMBI
JIBYX YpaBHEHUU C IBYMs TIEPEMEHHBIMH,
OJIHO M3 KOTOPBIX HE SBISETCS JINHEHHBIM.
Pewamb TeKCTOBBIE 33/1a41, B KOTOPBIX
CUCTEeMa IBYX YpaBHEHUU C IBYMS
MIEPEMEHHBIMH SIBJISICTCS MaTeMaTHICCKON
MO/IENIBIO PEATBHOT0 MpolLecca,
W MHTEPIIPETUPOBATH PE3YJIbTAT PEIICHHUS
CUCTEMBI

I'nasa 3
DJIeMEHThI IPHMEPHOM 21
MaTeMaTHKHU

15 Marematnueckoe 3 IIpugooums npumepol:

MOJIeTUPOBaHUE .
MaTeMaTHYeCKUX MOJIEIeH pealbHbIX
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[
o 'g‘ XapakTepucTHKA OCHOBHBIX BU0B
g g Conep:xanue yueOHOTo
- JeATeJIbHOCTH YY€eHHKA
S = MaTtepuajia . .
T = (Ha ypoBHe y4eOHBbIX JeHCTBHIA)
=
16 [IpoueHTHBIE pacuéThl 3 CUTYalMi; TPUKIIAIHBIX 33]1a4;
MPUOJIMKEHHBIX BEJIMUMH; UCTIOIb30BAHUS
17 HpubarxEHHbIe 2 KOMOHMHATOPHBIX MTPaBUJI CyMMBI U
BBIYHCJICHUS MIPOU3BEACHUS; CITyJaiiHBIX COOBITHIA,
BKJIFOYAs JIOCTOBEPHBIC U HEBO3MOXKHBIC
18 OcHosHbIe MpaBHIIa 3 COOBITHSL; OITBITOB C PABHOBEPOSTHBIMU
KOMOMHATOPUKH UCXOJaMU; TIPEICTaBIEHUS
19 q 5 CTAaTHCTUYECKUX JAHHBLIX B BUIE TaOIIHNII,
aCTOfa u BepogTHOCTB JarpamMm, rpauKoB; UCIIOJIb30BaHUS
CIY9anHOTo COOBITHA BEPOSITHOCTHBIX CBOMCTB OKPY>KAIOIIHUX
SIBJICHHUH.
20 Knaccuueckoe 3
onpeeaecHue Dopmynruposams.:
BEPOATHOCTH onpeoeneHus: a0COIFOTHOM IMOTPEIIHOCTH,
OTHOCHUTEJIBHOU MOTPEUTHOCTH,
21 HauvanrsHbIe cBelieHUS 3
JIOCTOBEPHOT'O COOBITHSI, HEBO3MOKHOTO
0 CTaTHUCTHKE
COOBITHS; KIIACCHUECKOE OIpeIesiCHNE
BEPOSTHOCTH,
22 [ToBTOpEHUE U 1 p ’ 5
: KOMOMHATOPHOE IIPaBHU
CHCTEMATH3AIS npa%wza o aTOPHOE TIPABUIIO CYMMBI,
KOMOHMHATOPHOE MPABUJIO IPOU3BEACHHUS.
yueOHOro MaTepuana P P O HPOM3BEACHUA.
Onucwleamp dTaIbl PEIICHUS PUKIIATHON
KonrponbHas pabora Ne 4 1 3a/1aqH.

[TosicHATH ¥ 3anUCBIBAaTH (popMyITy
CJIOXKHBIX TpoleHTOB. [IpoBoauTh
MPOIICHTHBIE PACYETHI C HCITOJIE30BAaHHEM
CJIO’KHBIX TPOLIEHTOB.

Haxooums TOYHOCTH IPUOIMKEHUS TIO
TabuIe NpUOINKEHHBIX 3HAUCHUI
BeMYMHBI. VICIIOIh30BaTh pa3IMIHbIC
(dbopMmbl 3anicH TPUOIMKEHHOTO 3HAYECHUS
BeMurHBL. OIEHUBATh TPUOTMHKEHHOE
3HA4YEeHUE BETUYUHBI.

I1Ipo6o0ums OTBITHI CO CITYYalHBIMU
ucxonamu. [10sICHATE U 3aMUCBHIBATh
dhopMyTy HaX0XKICHHS 9aCTOTHI
ciydaitHoTo coObITHS. OnUCHIBAThH
CTaTUCTHYECKYIO OIICHKY BEPOSITHOCTH
ciy4yaitHoro cooeitus. Haxonuts
BEPOSTHOCTH CIY4alHOTO COOBITHUS B
OTIBITAaX C PABHOBEPOSITHBIMH UCXO/IaMHU.

Onucwviéamsp 3Tanbl CTATUCTHYECKOTO
uccienoanus. OpopmisaTs HHGOPMAIUIO
B BUJIe Ta0OnuIl u quarpamm. M3Biekarsb
nHpopMaIrio U3 TabJIUIl U AUATPAMM.
HaxoauTh v IpUBOIUTE PUMEPHI
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]
= g Conepikanue yueHoro XapakTepucTHKA OCHOBHBIX BH/I0B
z = MaTepuaia AesITENLHOCTH yHeHHKA
T = (Ha ypoBHe y4eOHBbIX JeHCTBHIA)
=
UCTIOJIB30BaHUS CTATUCTUYCCKUX
XapaKTePUCTHK COBOKYITHOCTHU JAHHBIX:
CpeiHee 3HaYeHue, MoJIa, pa3Max, MeJruaHa
BBIOOpKHU
I'naga 4
Yuciaosbie 21
M0CJIe0BATEIbHOCTH

23 YucnoBbie 2 IIpusooumsv npumepwi:

MOCJIEIOBATEIBHOCTH MOCJIC0BATEIPHOCTEH; YUCIIOBBIX
MOCJICIOBATEIBHOCTEH, B YACTHOCTH

24 Apudmernyeckas 4 apru(pMETUYECKON U TEOMETPUUECKOM

Hporpeccus [IPOTPECCUI; UCIIOIB30BAHUS
IIOCJIEIOBATEIbHOCTEN B PEAIbHOM KU3HH;

25 Cymma n TICPBBIX TICHOB 4 3aj1a4, B KOTOPBIX PACCMaTPUBAKOTCS
apuMeTHICCKOM CYMMBI ¢ OECKOHEYHBIM YHCIIOM
Hporpeccun CllaraeMbIX.

Onucvleamy. TIOHATHE

26 I'eomerpueckas 3 MOCIe0BATENHHOCTH, UJIeHA

Tporpeccni OCIIEI0BATENFHOCTH, CIIOCOOBI 3aIaHus
MOCIIe0BATEIHLHOCTH.
27 CyMMa N nepBbIX YICHOB 3 B
. bIMUCIIAM IICHEI TIOCIIEI0BATEEHOCTH,
3aJjlaHHOM (pOpMYIOit n-To YleHa WiIn
pOrpeccuu
PEKYPPEHTHO.

28 CymMma 6eckoHeuHOH 3 Popayruposans: .
TEOMETPHUECKO onpedeﬂeﬁuﬂ:apudmweTqucg?H
HpOTPECCHH, Y KOTOPOI | q MPOrPeCcHH, FeOMETPHIECKOH IPOrpeccHi;
<1 CB0liCcMBea YIICHOB T€OMETPHUECKON U

apudmeTnyecKoil mporpeccuil.

29 TToBTOpeHHE I 1 3aoasams apupMETHUIECKYIO U
CHCTeMATH3AIIs re€OMETPHUECKYIO TPOrPECCHH
yue6HOro MaTepuana PEKYPPEHTHO.

Koutposbhas padora Ne 5 1 3anucwvisamo v noscuames GOpMyIIbl
o01iero ujaeHa apupMeTHIeCKON 1
T€OMETPUUYECKON MPOTPECCUM.
3anucwisams n 0oxkazvieams: GOPMYIIBI
CYMMBI N TIEPBBIX WICHOB apU(PMETHICCKON
¥ TE€OMETPUYECKOM Mporpeccuit; GopMyIbl,
BBIPAXKAIOIIHE CBOHCTBA WICHOB
apu(pMeTUYECKON U TeOMETPHUECKOMN
MPOTPECCUH.
Bviyucnams cymmy O€CKOHEUHOM
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]
< X
=y ApaKTePUCTHUKA OCHOBHBIX BH/I0B
o 8 Coaep:xaHue y4eOHOT0 P P
- JeATeJIbHOCTH YY€eHHKA
S MaTepuaJia . .
T = (Ha ypoBHe y4eOHBbIX JeHCTBHIA)
=
reOMEeTPUUYECKOI MPOrpeccuu, y KOTopoii |
q | < 1. IlpeacraBnsars OECKOHEUHBIC
nepuoanYecKue Jpodu B BUIE
OOBIKHOBCHHBIX
IloBTOpPEHME
U CHCTeMATH3al U 7
yueOHOro MaTepuajia
YupakHeHus A7 HOBTOPEHUS Kypca 5
9 kiacca
KoHnTtponbnas padora Ne 6 2

TemaTuyeckoe miaHupoanue. 'eomeTpusi.
(2 uaca B Henemo0, Bcero 66 yacon)

<
= 4 Kosnnuyec | XapakTepucTnka 0CHOBHBIX BH/I0B /1eSIT€JIbHOCTH
S 2 | Conepixanue yaedHoro
z 5 TBO Y4eHHKa
= = marTepuaJia 6 . .
5 4acos (Ha ypoBHe y4eOHBIX AeHCTBH)
I'nasa 1 16
Pemienue TpeyroJibHNKOB
1 Cunyc, KOCUHYC, TAHTE€HC 2 Dopmynuposamu.:
1 KoTaHreHc yria ot 0 onpedeneHus; CUHyca, KOCUHYyCa, TAHT€HCAa,
mo 180 koranrenca yria ot 0 mo 180 ;
€601licmaEo CBS3U JUIMH JTUaroHajiel u CTOPOH
2 Teopema kocuHycoB 3
napasiesorpaMma.
3 Teopema cunycos 3 Dopmynuposams U pa3bICHATH OCHOBHOE
4 Pelrietue TPeyrobHIKOB 3 TPATOHOMETPHYECKOE TOMKIECTBO. Boruncnsate
3HauY€HUE TPUTOHOMETPUUECKON (QYHKIIUU YyIiia 10
5 Dopmyns! 1St 4 3HAYEHUIO OJTHOW U3 €ro 3aJaHHbIX (QYHKIIUH.
HaXOXACHHA IIOIMaaH Dopmynuposams M TOKa3bIBATh TEOPEMBI: CHHYCOB,
TPCYToJIbHNKA KOCHHYCOB, CJIEJICTBHS U3 TEOPEMBbI KOCUHYCOB U
KoHTposbHas paGota Ne 1 CHUHYCOB, O TUIOIIA U ONMUCAHHOTO MHOTOYTOJIbHUKA.

1

3anucvlieams 1 1OKa3bIBATh (HOPMYIIBI IS
HAXOXJEHUS TUIOLIAIA TPEYTOJIbHHUKA, PAIUyCOB
BIIMCAHHOW U ONKMCAHHOW OKPYKHOCTEH
TPEYrOJIbHUKA.

Ilpumensimv U3y4ECHHBIE ONPEAEICHUS, TEOPEMBI

-15-




]
a &
& Kosanyec | XapakTepucTuKa OCHOBHBIX BU/IOB J1€ATEJIbHOCTH
S = | Conepixanne y4edHoro
z = TBO yueHHKa
s MaTrepuaJjia . .
= = 4acoB (Ha ypoBHe y4eOHBIX AeHCTBHI)
=
1 GOPMYIIBI K PEIICHUIO 3314
I'naea 2
IIpaBuibHbIe 8
MHOTI'0YT0JIbHUKH
6 [IpaBunbHbBIE 4 Tosacuams, 4TO TaKOE IEHTP U LIEHTPAIbHBIN Yroi
MHOTOYT'OJIbHUKU U UX IPaBHJILHOTO MHOTOYTOJIbHUKA, CEKTOP U CETMEHT
CBOICTBA Kpyra.
Dopmynuposams:
7 JImuHa OKPYKHOCTH. 3 PAYIUP
onpeoeneHue MPaBUILHOTO MHOTOYTOJIbHUKA,
[Imomane kpyra .
c6oticmea NPAaBUILHOTO MHOTOYTOJIbHUKA.
Kontponbsnas pabora Ne 1 Joxazviéams CBONCTBA MPABUIIBHBIX

2

MHOTOYT OJIbHUKOB.

3anucvisamsb 1 pa3zbICHATH POPMYIIBI JUTUHBI
OKPY’KHOCTH, IJIOIIATH KpyTa.

3anucvieamsv 1 1O0Ka3bIBaTh (POPMYITBI JITUHBI TYTH,
TUTOIAAN CEKTOPA, (POPMYITBI ISl HAX0XKICHUS
paanycoB BIMCAHHOM M ONMCAHHON OKPYXHOCTEHN
IPABUJILHOTO MHOI'OYT'OJIbHUKA.

Cmpoumsb ¢ TOMOLIBIO HUPKYJISA U JIMHENKN
MIpaBWJIbHbBIE TPEYTOJbHUK, YETHIPEXYTOJbHUK,
IIECTUYT OJIbHUK.

Ipumenamo U3y4eHHbIE ONpEAETICHUS, TEOPEMBbI
¥ GOPMYJIBI K pelICHHIO 3a/1a4

I'naga 3
JlekapTOBBI 11
KOOPAMHATHI HA MJIOCKOCTH
8 Paccrosiane mexy 3 Onucviéams TIPSIMOYTOJIBHYIO CUCTEMY KOOP/AUHAT.
JBYMSI TOYKaMH C Dopmynuposams: onpeeneHre ypaBHeHUS (PUTYPHI,
3aJJaHHBIMU HE00X0/IMMOE U JIOCTaTOYHOE YCIIOBHS
KOOP/IMHATAMH. MapauIeIbHOCTH ABYX MPSIMBIX.
Koopaunats! cepeuHbl 3anucvieams 1 10Ka3bIBaTh (OPMYIIBI PACCTOSHHS
oTpe3Ka MEXIy IBYMSI TOYKaMH, KOOPIWHAT CEPEHHBI
OTpe3Ka.
9 VYpaBHeHHE QUTYPHI. 3 p
Bvisooums ypaBHEHUE OKPYKHOCTH, 00IIICe
VYpaBHEHHE OKPYKHOCTH 9 .
ypaBHEHHE TPSMOM, ypaBHEHUE MPSMOU C YTIOBBIM
10 | YpaBHeHue npsamoit 2 K03 puIeHToM.
11 | Vriosoii kosddumment 2 Jokazvieams HEOOXOIMMOE U JOCTATOYHOE YCIIOBHE
npsMoit MapauIeIbHOCTH ABYX MPSIMBIX.
IIpumensimob N3y4eHHBIE ONIPEECIICHUS, TEOPEMbI
KonrposbHas padora Ne 1 1 GopMyJIBI K PEIEHUIO 3a/1a4
3
I'nasa 4
12
BekTopsl
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a &
& Kosanyec | XapakTepucTuKa OCHOBHBIX BU/IOB J1€ATEJIbHOCTH
S = | Conepixanne y4edHoro
z = TBO YUYEeHHUKA
s MaTrepuaJjia . .
= = 4acoB (Ha ypoBHe y4eOHBIX AeHCTBHI)
=
12 | IlonsTue BekTopa 2 Onucvieamsb TIOHATUS BEKTOPHBIX U CKAJSIPHBIX
BEeNWYMH. MImocTpupoBaTh NOHITHE BEKTOPA.
13 | Koopaunatsl BeKTOpa 1
Dopmynuposamy:
14 CroxeHHe U BEIMUTaHUE 2 onpeodenieHus: MOyl BEKTOPa, KOJUTMHEAPHBIX
BCKTOPOB BCKTOPOB, PaBHBIX BEKTOPOB, KOOPAMHAT BEKTOPA,
15 | YMHONeHUe BeKTOPA HA 3 CYMMBbI BEKTOPOB, Pa3HOCTH BEKTOPOB,
S — MIPOTUBOIIOJIOKHBIX BEKTOPOB, YMHOKEHHUS BEKTOPA Ha
YHUCJI0, CKAJIIPHOTO IPOU3BECHUS BEKTOPOB;
16 | Cxamspuoe 3 ceoticmaéa: PaBHbIX BEKTOPOB, KOOPJIMHAT PaBHbBIX
HIPOU3BENIEHNE BEKTOPOB BEKTOPOB, CJIIOKEHHUS BEKTOPOB, KOOPJIMHAT BEKTOpa
KouTponbsHas paGota Ne 1 CYMMBI M BEKTOpa pPa3HOCTH JIBYX BEKTOPOB,

4

KOJUIMHEAPHBIX BEKTOPOB, YMHOXKEHHsI BEKTOpa Ha
YHCII0, CKAJIIPHOIO ITPOU3BEIEHUS ABYX BEKTOPOB,
NEPIIEHIUKYJIIPHBIX BEKTOPOB.

[lokazvieams TEOPEMBL: O HAX0XKIEHUH KOOPAUHAT
BEKTOPA, O KOOpAMHATaX CYMMBI U Pa3HOCTH
BEKTOPOB, 00 YCIIOBUH KOJUIMHEAPHOCTH JBYX
BEKTOPOB, O HAXOXKACHUN CKAJISIPHOIO IPOU3BEICHUS
JIBYX BEKTOPOB, 00 YCIOBHH NEPICHANKYISPHOCTH.
Haxooums xocunyc yrila MeXy ABYMS BEKTOPaMH.
IIpumensimob N3y4eHHBIE ONPEECIICHUS, TEOPEMBI

¥ GOPMYJIBI K pEeLICHHIO 3a/1a4

Inasa 5 T'eomerpuueckue

11
IIpeoOpa3oBanus
17 | JIBmxeHue 3 IIpusooumys nipumMepsl Ipeodpa3oBanus Guryp.
(nepemerienue) Gurypsl. OmnwuceiBath peoOpa3oBaHus GUryp: mapauieabHbINR
[TapamensHbIi IEpEHOC IIEPEHOC, 0CEBAst CHMMETPHSI, LICHTPaJIbHas
CUMMETpHs, TOBOPOT, TOMOTETHS, TIOZ00HE.
18 | OceBas u LHeHTpaJIbHAA 4 PHA, poT, » TIOA
Dopmynuposams:
cumMmetpuu. [ToBopor
onpeodenenus. TBUKEHUS; PaBHBIX QUTYp; TOUEK,
19 T'omorerus. [TogoOue 3 CUMMETPHUYHBIX OTHOCUTECIIBHO HpHMOfI; TOUYCK,
duryp CUMMETPUYHBIX OTHOCUTEJIHO TOUKH; (PUTYPHI,
HMEIOIIER OCh CHMMETPHH;, (PUTYpBI, UMEIOIIEH IIeH
KonTponbhas padora Ne 5 1 TPHIL; PHIYPEL, P

CUMMETPUHU; TOJOOHBIX (QUTYD;

ceolicmea: NBUKECHHUS, TTApAIUIETFHOTO TIepeHoca,
0CEBOM CUMMETPHH, LIEHTPAJIbHOW CUMMETPUH,
MOBOPOTA, TOMOTETHH.

/lokazvieams TEOPEMBI: O CBOMCTBAX MapauieIbHOIO
IepeHoca, 0CEBOM CUMMETPHUH, HEHTPAIBHON
CUMMETpPHUH, IIOBOPOTA, TOMOTETUH, 00 OTHOLLICHUN
TJT0TA IeH TTOJ00HBIX TPEYTOJILHUKOB.

IIpumensmob N3y4eHHBIE ONPEICIICHUS, TEOPEMbI

1 (OpMYIIBI K PEIICHUIO 33/1a4
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=y
& Kosanyec | XapakTepucTuKa OCHOBHBIX BU/IOB J1€ATEJIbHOCTH
S = | Conepixanne y4edHoro
z = TBO yueHHKa
= & MaTepuaJia 5 N .
g 4acoB (Ha ypoBHe y4eOHBIX AeicTBHIl)
IloBTOpPEHME
U CHCTeMATH3alHsA 8
yueOHOro MmaTepuaja
YnpakHeHus A1 HOBTOPEHUS 6
Kypca 9 kiiacca
Kontponbnas pabota Ne 6 2
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MMPUJIO’)KEHHUE 1
OINMUCAHUE YYEBHO-METOAUYECKOI'O U MATEPUAJIBHO-TEXHUYECKOI'O
OBECIHHEYEHUSA OBPA3OBATEJIBHOTI'O ITPOLECCA
Cnucok JIuTepaTypsl [Jisl MOATOTOBKHU K YPOKaM.
1. Aurebpa: 9 kiacc: yd4eOHHUK JUIs yHamuxcsi 001meodpa3oBaTeNIbHbIX yupexaeHuit / Al
Mep3msik, B.b. Ilononckwuii, M.C. Skup. — M.: Benrana —I'pad, 2017.
2. Aunrebpa: 9 kiacc: IMIaKTUYECKUE MaTepuabl: COOPHUK 3a7a4 U KOHTPOJIbHBIX padot/ A.l.
Mepsnsik, B.b. ITonouckuii, M.C. Skup. — M.: Bentana —I'pad, 2017.
3. Aunre0pa : 9 knacc: merogudeckoe nocooue / E.B. Byniko, A.I'. Mep3nsik, B.b. [Tononckutid,
M.C. Skup. — M.: Benrtana —I'pad, 2016
4. Ypoxu wmatematuku 5-6 kmaccel, 7-10 kmaccel ¢ mpumenenuem HMKT, M3natenbcTBO
"ITnanera", 2012
5. Mopakosuy, A. I'. Anre6pa. 9 kinacc : B2 4. Y. 1 : yue6. 11 ygammuxcs oo6meodpazoBar.
yupexaenuii / A. I'. Mopakosuy, [1. B. Cemenos. — M. : Muemo3uHa, 2012.
6. Mopakosuu, A. I'. AnreOpa. 9 kiacc : metof. nocodue ans yuutens / A. I'. MopakoBuu. —
M. : MuEeMo3uHa, 2011.
7. Aunekcannapona, JI. A. Anrebpa. 9 kiacc : camocTosiTenbHbIe padboThl / JI. A. Anekcanaposa ;
noxa pexa. A. I'. Mopakosuya. — M. : Muemo3una, 2012.
8. Aunekcanapona, JI. A. Anrebpa. 9 kiacc : KOHTpoJibHBIEC paboThl / JI. A. Anekcanaposa ; 1Mo
pen. A. I'. MopakoBuua. — M. : Muemo3suna, 2011.
9. Mopakosuy, A. I'. Anre6pa. 7-9 k. : Tectol / A. I'. Mopakosuy, E. E. Tynapunnckas. — M. :
Mmuemo3suna, 2011.
10. 'eometpusi. 7-9 knaccsl : yueb. ans obmeoodpazosar. yupexxaenuii / JI. C. Atanacsu [u np.].
— M. : IIpocseuienue, 2012.
11. T'eometpus. 9 knacc. PaGouas TeTpas : mocoOue A yyamuxcsi o01eoopa3oBaTeIbHbIX
yupexaenuit / JI. C. Atanacss [u np.]. — M. : IIpocsemienue, 2012.

HEPEYEHDB UCIIOJIB3YEMbIX UHTEPHET-PECYPCOB

1. Caiit u3narensckoro neHrpa «Benrana-I"pad» http://www.vgf.ru/

2. CucrteMa y4eOHHKOB «AJNTOpUTM ycriexa». [IpuMepHas ocHOBHast 00pa3oBaTelibHas MporpaMmma
oOpazoBarensHOTO yupexaeHus http://www.vgf.ru/tabid/205/Default.aspx

3. [TIlporpamma mno wMarematuke (5-9 «kmacc). MWsmarenbckuit 1eHtp «Benrtana-I'pady»
http://www.vgf.ru/tabid/210/Default.aspx

4. OO6pasoBaTenbHbIe pecypchl HHTEpHETa (MaTemaruka) http://www.alleng.ru/edu/math.htm

5. Caiit «DnekTpoHHBIE 00pa3oBaTenbHbIe pecypchbi» http://eorhelp.ru/

6. denepanbHbIil IEeHTP MUGPOBBIX 00pa30BaTEILHBIX pecypcoB WWw.fcior.edu.ru

7. EnunHas xoyutekius mudpoBbIX 00pa3oBaTelbHBIX pecypcoB WwWw.school-collection.edu.ru

8. ITopran «OTkpbITHIA Kiace» http://www.openclass.ru/

9. Caiir yuutens marematuku E.M.CaBuenkohttp://powerpoint.net.ru/

10. Kapman mist maTtemaruka http://karmanform.ucoz.ru/

11. Poccwuiickas anekrponHas mkona https://resh.edu.ru/

12. Sxnacce https://www.yaklass.ru/

13. nrepaktuBHas pabodas TeTpaan https://edu.skysmart.ru/

14. MurepakTuBHas oOpa3oBaTenbHas mwiatdopma https://uchi.ru/

ITepuonnyeckas aureparypa:
1. Maremaruxka. [Ipunoxenue k razere «llepBoe ceHTSIOPsI»
2. XypHan «Marematrka B IIKOJIE)

-19-


http://www.vgf.ru/
http://www.vgf.ru/tabid/205/Default.aspx
http://www.vgf.ru/tabid/210/Default.aspx
http://www.alleng.ru/edu/math.htm
http://eorhelp.ru/
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
http://www.openclass.ru/
http://powerpoint.net.ru/
http://karmanform.ucoz.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://uchi.ru/

		2022-11-07T14:31:39+0200
	Голубицкий Алексей Викторович




