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Pabouasi nporpamMma uzy4yeHusi Kypca ajiareops! (yriy0i1énno) 8 -9 kiace

IMosicHuTeIbLHAA 3aNIMCKA

Pabouas nporpamMma no yueOGHOMY mpeamery «Anredpa  yriyOiaéHHOE U3ydeHUe»
OCHOBHOT'O 00111ero 00pa30BaHuUs COCTaBJIEHA HA OCHOBE:

®denepanbHOro rocy1apcTBEHHOI0 00pa30BaTEIbHOTO CTaHAAPTa OCHOBHOTO OOIIErO
obpa3zoBanwms (rpuka3 ot 17 gexadps 2010 roma Ne 1897)
e 3axona 273 @3 «Ob obpazoBanun B Poccuiickoit deneparmm» ot 29. 12. 2012r.

[IpumepHOI OCHOBHOM 00Opa3oBaTeIbHONW MPOTPAMMBI OCHOBHOTO OOIIEro oOpa3oBaHwMs,
0100peHHOoH pemeHneM (enepanbHOro yaeOHO-METOIUYECKOT0 0ObETUHEHHUS TT0 00IIeMy
obpazoBanmio (rporokoi ot 08. 04. 2015 . Ne 1/15),

® ABTOpCKO# mporpaMmbl 1o marematuke Mepaisk A.I'. (Paboune mporpaMMel.
Marematuka. 5-9 knaccel _ yueOHO-MeToarueckoe nocooue) — M.: Benrtana-I'pad, 2014

O0pa3oBaTensHOM MPOrpaMMBl OCHOBHOTO 00111ero 00pa3oBanus jwmies Ne 17 ropoaa
KocTtpomsr pukaz ot 07.09.2015 romga Ne 2/6
JanHas mporpamMma 1o Kypcy anreOpbl s 8-9 KiaccoB ¢ yIIyOJE€HHBIM HM3yYCHUEM

MaTeMaTuK{d CO3[jaHa Ha OCHOBE €JMHON KOHLENIMHM MpEernoJaBaHus MaTeMaTHUKU B
CpelHell IKoje B KiaccaXx € YIIyOJIEHHBIM H3Y4€HHEM MaTeMaTHKH, pa3paboTaHHOU
AT Mepznakom , Ilonakoeeim B. M.:Mep3asak A.I. Marematnka: 5-9 kiaaccbl ¢
yriayOjeHHbIM u3ydyeHueM matrematuku / A.I. Mepsask. B.b. Iloaonckuii, M.C.
Sxup, E.B. byuko. — M. : Benrana I'pad. 2014 - 128 c.

[Iporpamma 1o anreOpe JUIsl KJIAcCOB C YITYOJEHHBIM M3YYEHHEM MaTeMaTUKU
cocTaBlieHa Ha ocHoBe DyHIaMEHTaJIbHOIO siApa CoAepxkKaHHs o0IIero oOpa3oBaHHUHU,
TpeOoBaHUIl K pe3yibTaTaM OCBOCHHS 00pa3oBaTeIbHON MPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHMs, MPEACTABICHHBIX B (eaepaibHOM TOCYyAapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOTO 00Iero oopa3oBaHus C YYETOM IMPEEMCTBEHHOCTH C MPUMEPHBIMU
porpaMMaMu JijIsl Ha4aabHOTO 0011ero o0pa3oBaHus 10 MaTeMaTHke. B mporpamme takxe
YUUTHIBAIOTCS  JOMHUHHUPYIOIIME WIS U TOJIOXKEHUS TIPOTpaMMBl  pa3BUTHS U
(opMHPOBaHUS YHUBEPCAIbHBIX Y4eOHBIX JIEHCTBUI JJI1 OCHOBHOI'O 00111ero 00pa3oBaHus,
KOTOphIC O00ECIICUMBAIOT (POPMHUPOBAHUE POCCHICKON TpaKIAHCKOW WICHTUYHOCTH,
KOMMYHHUKATUBHBIX Kaue€CTB JIMYHOCTHU M CHOCOOCTBYIOT (OPMHPOBAHHIO KIFOUEBOU
KOMITETEHIIUN — YMEHUS YUUMbCAL.

Jlannast mporpamMma OpPHEHTHPOBaHA Ha pealU3alMI0 CHCTEMHO-/EATEIbHOCTHOTO
nmoaxofa K Tmporeccy OOydeHHs, KOTOpBhI 00ecrneunBaeT COOTBETCTBUE YUEOHOU
JESATEIbHOCTH y4alllMXCsl MX BO3pacTy M MHAMBHUIYaJbHOMY pAa3BUTHIO, a TakKxke
IIOCTPOEHUE Pa3HOOOpa3HbIX O00pa30BATEIbHBIX HWHAMBUAYAJIbHBIX TPACKTOPUN A
KaXXJI0TO YYallerocs, B TOM 4ucie s OgapEHHBIX JeTei.

IIporpaMmMa HamnpaBieHa Ha JOCTHKEHHE CIENYIOIINX Yeel.

¢ ¢opmMupoBaHHeE LIETOCTHOTO MPEACTABICHHS O COBPEMEHHOM MUDE;

¢ pa3BUTHe UHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX CIOCOOHOCTEN yyaruxcs, a
TaKKe MHIUBUAYaTbHOCTH JIMYHOCTH;

¢ ¢dopMupoBaHHE OCO3HAHHOTO BHIOOPA MHAMBUIYAIBHON 00pa30BaTeIbLHOM
TPAEKTOPHH.

B mnoctpoenuu nporpamMmbl 00ydeHHs aliredpe BeyIIUMH METOAO0IOTHYECKUMHU

OpUCHTHPAaMHU BBICTYIIAKOT:



L4 HHTCFp&THBHLIfI nmoaxoJ K mHOCTpOCHUIO O6quHHH B COBpeMCHHOﬁ IIKOJIC C
OpHeHTaHI/Ieﬁ Ha METAalIpCIMETHBIC CBA3U U 0T06pa>1<eH1/Ie POJIK MIKOJBHBIX
npeaMEeTOB B LIEJTOCTHOM KapTHUHE OKPYKAIOIICTO MUpPa U HCTOpH‘ICCKOﬁ
PETPOCIICKTUBE,

® COBPEMCHHBIC KOHLIEIIINY MaTeMaTHIECKOro 00pa30BaHMs B

00111600pa30BaTEILHOM IIKOJIE;

® [IPUHIUI JUYHOCTHO OPUEHTHPOBAHHOTO PAa3BUBAIOIIETO OOYUCHHUS.

[Tporpamma peanu3yeT aBTOPCKHE HJEH DPA3BUBAIOLIETO YIIyONEHHOTO OOydeHus
anredpe, KOTOpOoe JOCTUTAETCS OCOOCHHOCTSIMU H3JIOKEHHS TEOPETUIECKOTO MaTepralia
CHCTEMOH yNpaKHEeHWH Ha CpaBHEHHE, aHAIM3, BBIJCICHUE TJIABHOTO, YCTAHOBJICHHUE
cBsizel, kiaccudukanuio, ob6oOmeHnne u cucremaruszanuio. Oco00 aKIEHTHPYETCS
COZIepKAaTeNIbHOE  PACKpPBITHE  aNreOpaluecKuX TOHSTUH, TOJKOBAaHHE CYIIHOCTH
MaT€MaTU4YCCKHUX MCTOAOB H obmacti HX IMPUMCHCHUA, ACMOHCTpAaluA BO3MOKHOCTEH
NPUMEHEHHST TEOPETUYECKUX 3HAHWU ISl PEeIIeHHs] pa3HOOOpa3HBIX 3ajjad MPHKIIAIHOTO
XapakTepa.

Jlannast pabGouast mporpamMma — OpPMEHTUPOBaHAa  Ha  HCIIOJIb30BaHME yueono

MEmoouuecKoz0 KOMnieKma:
@) yueOHUKU 8 NeYamHOU U INeKMPOHHOU hopme

Mep3nsk A.I'. Anrebpa: 7 kiacc : y4eOHUK I y4eOHUK IS KJIACCOB C YIITyOJIEHHBIM
W3yYeHHEM MaTeMaTHKHU 00IIe00pa3oBaTelIbHBIX OpraHu3auii yapexaenuii / AT
Mepsnsik, B.M. IlonskoB. — M.: Benrtana-I"pad.

Mep3msik A.I'. Anrebpa: 8 kmace : y9eOHUK JJis y4eOHUK /ISl KJIACCOB C YIITyOIEHHBIM
M3y4eHHEM MaTeMaTHKH 00I1e00pa3oBaTebHBIX Opranu3anuii yupexaenuit / A.T.
Mepansik, B.M. IlonskoB. — M.: Benrtana-I"pag.

Mep3nsak A.I'. Anrebpa: 9 kiacc : yueOHUK 711 y4eOHUK IS KJIACCOB C YIITyOJIEHHBIM
M3y4eHHEM MaTeMaTHKHU 00I1e00pa3oBaTeNbHBIX Opranu3anuii yupexaenuit / A.T.
Mepsnsik, B.M. [TonsikoB. — M. : Benrtana-I'pad,

Mep3nsik A.I. Anrebpa: 7 Kiacc: caMOCTOSTEIbHBIE U KOHTPOJIbHBIE paOOTHI : MOcOOHe
IUTSL ydaniuxces 001meoopa3oBarenbHbix opranu3aiuii / A.I'. Mep3mnsk, B.b. [lononckuid,
E.M. PabunoBuy, M.C. Sxup. — M. : Benrana- I'pad

Mep3smsik A.I'. AnreOpa: 8 kacc: caMOCTOSTEIbHbIE U KOHTPOJIbHBIE paOOTHI : TocoOue
JUTSL yqanuxcst o0ieo0pasoBartenbHbix opranu3zamuii / A.I'. Mep3sinsk, B.b. [Tononckuid,
E.M. PabunoBuy, M.C. Sxup. — M. : Benrana- I'pad

Mep3znsak A.I'. Anre6pa: 9 kinacc: cCaMOCTOSTENbHBIE U KOHTPOJIBHBIE PaOOTHI :

nocobwue I yuanmxcs oomeoopa3oBaTenbHbIXx opranu3anuii / A.I'. Mep3mnsk, B.b.
[Tonouckwuii, E.M. Pabunosuy, M.C. Slkup. — M. : Benrana- ['pad

0) memoouueckue nocoous

byuko E. B., Mep3msk A. I',, [Tononckuii B. b., SIkup M. C. «Anre6pa (yriay0nénHoe
u3ydeHue). 7 kimacc. MeTomuueckoe mocoouey;
Bynko E. B., Mepznsk A. I, [Tonouckuii B. b., Skup M. C. «Anrebpa (yriayonéaaoe
usyuenue). 8 kinacc. Meronudeckoe mocodue»;
bynuko E. B., Mep3nsk A. I',, [Tonouckwii B. b., fAkup M. C. «Anre6pa (yriayonénnoe
u3ydyeHue). 9 kiacc. Meronuaeckoe mocoouey.



8) INIEKMPOHHbLE NPUIOINCEHUA Ky’{€6HMKa.M

Mep3msak A. I, [Tononckuii B. b., SIkup M. C. «Anre6pa (yrnyOnénHoe uzydenue). 7
KJ1acc. DIEKTPOHHOE MPUJIOKEHUE K YIEOHUKY ISl 00111e00pa30BaTeIbHBIX
OpraHu3aIuiiy;

Mep3msik A. T, Ilononckwii B. b., SIkup M. C. «Anredpa (yriayonéaHoe nzydenue). 8
KJ1acc. DIEKTPOHHOE MPUJIOKEHUE K YIEOHUKY sl 00111e00pa30BaTeIbHBIX
OpraHu3aLui;

Mepsmsak A. I',, [lononckuii B. b., SIkup M. C. «Anre6pa (yrnyOnénHoe uzydenue). 9
KJ1acc. DIEKTPOHHOE MPUIIOKEHNE K YUeOHUKY JUTs 00111e00pa3oBaTeIbHbIX
OpraHu3aLin.

@opMbI OpraHu3anuu y4e0HoOro npomecca.

[Iporpammoii npennosnaratoTcs pa3indHble (GOpMbI OpraHu3alui yaeoHoro rnporecca,
a TaK)Ke KOHTPOJIS 3HAHUW U YMEHUM.

@®opMbI OPraHU3aIHUU Y4eOHOT0 ®opmbl kouTpOJIst OYYH
npouecca

®  UHAMBHUIYAIIbLHBIE; * nHaOmoneHue,

®  I'pYIIOBBLIE; ® Oecena,

®  UHIWBHUAYAJIBHO-TPYIIIOBEIE; ®  (poHTaNBHEI OIpOC,

®  (poHTaNBHEIE; ®  ompoc B mapax,

®  NpaKTUKYMBI. ®  ompoc B rpymnmax
® camocTosTelbHas pabora,
®  KOHTpOJIbHas padora.
®  TecTHpOBaHHUE

Conepxanue Kypca anreOpsl B 8-9 kiaccax ¢ yriyOn€HHBIM M3y4eHHEM MaTeMaTUKHU
NpPE/ICTaBICHO B BHIEC CICAYIOUNIMX COACP)KATENBHBIX  pa3leioB:  «AJjaredpay,
«MHoxkecTBa», «OCHOBBI TeOpUM  JEJIUMOCTH», «DYHKIUM», «JIeMeHThbI
NPUKJIATHON MaTeMaTHKN», «JJIeMEHThl KOMOMHATOPUKH U TEOPHHU BePOSITHOCTE»,
«AJiredpa B HCTOPUYECKOM Pa3BUTHI.

Conepxkanue pasaena «AJredopa» GopMUpyeT 3HAHUS O MAaTEeMaTHYECKOM SI3BIKE,
HEOOXOAMMBIE JUIS PEHICHHs MaTeMaTHYeCKHX 3ajad, 3a7a4 M3 CMEXHBIX JHCIUIUINH, a
TaKKe IPAKTHUECKUX 3agad. B manHOM pasgene ¢opMmupyercs NEIOCTHas CUCTEMa
npeoOpa3oBaHmii alreOpanvdecKiX BBIPAKECHUH, KOTOPAs CIYXKHUT (PYHIaMEHTOM THOKOTO M
MOIIHOTO anmapara, HCIOJb3yeMOro B PEIIEHUHM Pa3JIMYHbIX MAaTEeMAaTHUECKUX 3ajaady B
Kypce anreOopbl 1 MaTeMaTHYECKOro aHaIM3a.

N3y4yenue marepuana cnocoOCTByeT (pOPMHUPOBAHMIO Y YHAIIUXCS MAaTEMaTHIECKOTO
anmapara pelieHHs 3a/1a4 C IMOMOIIBI0 YPaBHEHUIl, CHCTEM YpPaBHEHHH M HEPaBEHCTB, a
TaKK€ pEUICHUs YpPaBHEHUHM, CHCTEM YPaBHEHMM M HEPAaBEHCTB € MOAYISIMH U
napaMeTpamH.

Marepuan JaHHOTO pas3iena TMPEACTaBI€H B aclekTe, CIOCOOCTBYIOIIEM
(OpMHUPOBAHUIO Y YUAIIUXCSl YMEHHUS 0JIb30BaThes anropurMamu. CyliecTBeHHas poiib



IIPH STOM OTBOJUTCS PA3BUTHIO AJITOPUTMHYECKOTO MBIIIJICHHSI — BaYKHOM CO-
CTaBJISIFOIICH WHTEIICKTYaThbHOTO Pa3BUTHSI YEIOBEKA.

Coneprxanue paznena « MHOKeCTBA» HAIlCICHO HA MATEMATHIECKOE Pa3BUTHE
ydanmxcs, pOpMUPOBAHUE Y HUX YMEHHS TOYHO, CIKATO U SICHO M3JIaraTh MBICIH B YCTHOU
MUCBMEHHOW peur. Marepuasr pasjiesia pa3BHBaeT TMOHSATHE O YHCJIEC, KOTOPOE CBS3aHO C
U3YyYEHUEM JIeUCTBUTENbHBIX YHCEJ, pacHIMpseT KPyr 3ajgad, MpPU PEHIeHUH KOTOPBIX
UCTIONB3YIOTCSI OTNIEPAIUY HA/I MHOKECTBAMHU.

Nzyuenue paznena «OCHOBBI TeOPHHM [AeJMMOCTH» PACKPBIBACT MPHUKIATHOE U
TEOPETUIECKOE 3HAUYCHUE MATEMATUKH B OKPYKAIOIIEeM MUpPE, GOPMUPYET MPEICTABICHUS
00 00beKTax UCCIEAOBAHMS COBPEMEHHON MaTEMAaTHKH.

Lens conmepkanus paznena «@yHKIHW» — TOTYYCHHE MIKOTbHUKAMH KOHKPETHBIX
3HAHUK O (QYHKIMK KaK Ba)XKHCHIIEH MaTreMaTHYecKOH MOJENH MJis ONUCAHUS H
WCCJIEIOBAHMUS MTPOLIECCOB U SIBIICHUH OKPYKAIOIIETO MHUPA.

Martepuan cnocoOCTBYeT pa3BUTHIO BOOOPKEHHS W TBOPYECKHUX CIOCOOHOCTEH
ydanmxcsi, oOpMUPYET YMEHHUE UCTIOIB30BATh Pa3IMYHbIC SI3BIKH MaTEMATUKH (CIIOBECHBIH,
CUMBOJIMYECKUH, rpaduueckuii), pacmmpsieT Kpyr METOAOB  MaTeMaTHYeCKHX
JOKa3aTeNbCTB, BKJIOYas B HETr0, B YAaCTHOCTH, METOJ, MaTeMaTWU4eCKOW WHAYKIIHH,
MO3BOJISIET PACKPHITH OOIIEHAYYHYIO POJIb COBPEMEHHON MaTeMaTHKH.

Copneprkanue paszena «jeMeHTbl NPUKJIATHOH MaTeMaTHKW PaCKpbIBAaeT
MPUKIIATHOE U MIPAKTHUECKOE 3HAUCHNE MaTEMATUKHA B COBPEMEHHOM MHpE.

Martepuan paszgena «IJdeMeHTbl KOMOMHATOPMKH M TEOPHH BEPOSITHOCTEI»
CIIOCOOCTBYET  Pa3BUTHIO  IOHUMAaHHWS  BEPOATHOCTHOTO  XapaKTepa  peallbHBIX
3aBUCUMOCTEN.

Paznen «Aaredpa B HMCTOPHYECKOM pa3BUTHUM) HalpaBieH Ha (opmupoBaHue
[ICHHOCTHOTO OTHOIIICHUS K aireOpe Kak Hayke, BOCHUTAHHE YBAKCHHS K YUYCHBIM,
KOTOpBIC BHECIM BKJIQJ B Pa3BUTHE HAYKH, IOHUMAHHE OCHOBOITOJIATAFOIINX JIOCTHKCHUN
KJIACCUYECKOI M COBPEMEHHOM anreOphl.

[IpencraBiennas mporpaMma Mo Kypcy ainredpsl it 8-9 KiaccoB C yriryOJIeHHBIM
M3y4YE€HHEM MaTeMaTUKU B CpeaHeil Imkone paszpaboTaHa ¢ y4yéTtoM TpeOoBaHHH K
pe3yibTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTeIbHON IMPOTrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBanusi, TpeaycCMOTpeHHBIX DenepanbHBIM TOCYIApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM  OCHOBHOTO  o0miero oOpa3oBaHus W € Y4€TOM OCOOEHHOCTEH
COOTBETCTBYIOIIETO PO TSI O0yIEHUSI.

Ha uzyuenue anre6psl B 8-9 kitaccax ¢ yriryOonE€HHBIM U3y4€HUEM MAaTEMaTUKH OTBOJIUTCS
5 y4eOHBIX YacOB B HEJIENIO B TCUCHHUE KaXKI0TO To1a 00ydeHus, Bcero 520 yueOHbIX yacoB (35
y4eOHBIX HeJelNb,8 Kinacc-175 yacoB,35 yaeOHbIX Henenb u 9 kinacc-170 gacos,34 yueOHbIe
HEJICIN).



IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA AJIT'EBPE B 8-9 KIIACCAX C
YIVIYBJIEHHBIM U3YYEHUEM

AJiredpanyecKkue BbIpaskeHUs!

BblnyCKHuK Hay4umcs:

®  ONEpPHPOBATH MOHIATUAMU: TOKAECCTBO, TOXKIESCTBEHHOE NMPEOOpa30BaHKE, pEIIaTh
3aJaul, coiepkalie OyKBEeHHbIE JaHHbBIE, pa0oTaTh ¢ (OpMyJIaMH;

® OnepHpOBaTh HOHATHCM KBAJAPAaTHOI'O KOPHA, IPUMCHIATH IIOHATHEC KBAAPATHOTO KOPHSI
H €r0 CBOMCTBA B BBIYHMCICHUAX,

®  BBINOJHATH NPEOOPA30BAHNUS BBIPAKECHU, COIEPKAIINX CTETICHU C LIEIBIMH
[IOKa3aTelIs MU U KBaJPaTHbIE KOPHY;

®  BBLIIIOJIHATH TOKICCTBCHHBIC Hp606pa30BaHI/IH palOHAJIbHBIX Bblpa)KeHI/Iﬁ Ha OCHOBC
IpaBUJI ,Z[CI>'ICTBHI>'I Hag MHOT'O4WICHAMH U anre6pa1/1quKHMI/I I[p06$IMI/I;

® paclo3HaBaTb YaCTHBLIC BUAbl MHOTOYJICHOB (B YaCTHOCTH, CI/IMMeTpl/ILIGCKI/Ie) n
HCIIOJIB30BATh UX COOTBCTCTBYIOLIUC CBOfICTBa;

®  BBLINOJHATH PA3JIOKCHUEC MHOTOYJICHOB HA MHOKHTCIIH,
®  BBLIIIOJIHATH JCJICHNEC MHOT'OYJICHOB,

® HAaXOAWTh KOPHHU MHOI'OYICHOB.

Buinycknuk noayuum 603MONCHOCMYb:
®  BBINOJHATH MHOTOIIATOBbIE PEe0OpPa30BaHMsI PAllMOHAIBHBIX BhIPAXKEHUHN, IPUMEHSS

IMPOKUA HAOOp CrIOCcO0OB U MPUEMOB;

® IIPUMCHATH TOXKICCTBCHHBIC npeo6pa30BaHI/151 panrOHAJIbHBIX BBIpa)KeHI/Iﬁ JJIA
PCUICHUA 3a/1a4 U3 PA3JIMYHbIX PAa3ACIIOB Kypca.

YpaBHeHust
Buinycknux nayuumes:

® pemaTth OCHOBHBIEC BHJIbI PAIIMOHATILHBIX YPABHEHHH C OJTHOM MEPEMEHHOMN, CUCTEMBI
JIByX YPAaBHEHUH C JIByMs IIEPEMEHHBIMY;

® peliaTts ypaBHEHU, COAEPIKAIE 3HAK MOAYIIA, YPABHEHHUS C ITapaMeTpaMu, YpaBHEHUA
C ABYMsL HepeMCHHBIMI/I;

® [IOHMMAaTh ypPaBHCHHE KaK BAKHCHINYID MAaTEeMAaTHUECKYIHO MOJENb Ui ONUCAHHS U
U3YyYCHHsS pa3HOOOpa3HBIX peaJbHbIX CHUTyallud, pelaTh TEKCTOBBIC 3aJa4d
anredpandecKuM METO/IOM;

® [pUMEHATHh TpagHuueCKue MPEICTABICHUS U MCCICIOBAHUS YpAaBHEHHH C OIHON W

JIBYMsl TICPEMECHHBIMM, HCCIEAOBAHMS M PEIIECHUS CHUCTEM YPaBHEHUHM C JBYMs
[IEPEMEHHBIMU.

Bbll’lyCKHI/lK noJyvum 603MONCHOCMb.!

® OBJAJETh CHEUUATIbHBIMU TNpUEMAaMU pEHICHHs YpaBHEHUH C OJHOM U JBYMS
MEPEeMEHHBIMU M CHCTEM YpaBHEHUil; YBEPEHHO MPUMEHSAThH amnmapaTr ypaBHEHUU Ui
pelIeHrs pa3HOOOpa3HbIX MaTeMaTHUECKUX M MPAKTUYECKUX 3ajad, a Takxke 3a7ad u3
CMEXKHBIX JUCIHILINH;

® [pUMEHSTH rpaduuecKue IPeACTABICHUS A UCCIIEJOBaHMUs YPaBHEHUM U CHCTEM
YPaBHEHUH C IIapaMeTPaMH.



HepasencrBa

Buinycknux nayyumcs:

IMOHUMAaTb TCPMHUHOJIOTHUIO 1 CUMBOJIMKY, CBA3AHHBLIC C OTHOIICHUEM HCPABCHCTBA,
CBOIICTBA YHUCJIOBBIX HCPAaBCHCTB,

pelaTh HEpaBEHCTBA, CHCTEMbBI M COBOKYITHOCTH HEPABEHCTB C OJTHOM IEPEMEHHOI;
pelaTh KBAAPATHBIC HEPABECHCTBA, UCIIOJIL3Ys I“pa(bH‘-IeCKHfI METOA U METO
UHTEPBAJIOB,;

pelaTh HepaBEHCTBA, COACPIKAIINAE 3HAK MOIYJIS;

MCCIIEIOBATh U PEIllaTh HEPABEHCTBA C MTAPaMETPAMU;

AOKa3bIBATH HCPABCHCTBA,

HCIIOJIB30BAaTh HCPABCHCTBA MCXKAY CPCAHUMH BCIIMYWMHAMHW W HCPABCHCTBO Kommu —
BYHSIKOBCKOFO IJI1 pE€IICHUA MAaTCMAaTUYCCKUX 3adad W O0Ka3aTCJIbCTB HCPABCHCTB,
pelaTh HEpaBEHCTBA U CUCTEMbI HEPABCHCTB C JIByMSI TIEPEMECHHBIMU;

MNPUMCHATSH allapar HEPAaBCHCTB IMPU PCIICHUHN 3aJia4 U3 pa3JIMYHBIX pa3aCiOoB KypCa U
CMECXKHBIX JUCIUIIINH.

BblnyCKHuK noJiy4um 603MONCHOCMb.!

OCBOUTH Pa3HOOOpa3HbIE MPUEMBI JOKA3aTEIbCTBA HEPABEHCTB; YBEPEHHO NPHUMEHATH
anmapaT HEpPaBEHCTB M CHCTEM HEPAaBEHCTB I PELICHHUS pa3HOOOpa3HBIX MaTeMaTh-
YEeCKHUX U NMPaKTUYECKUX 3aj[ay, a TAKXKE 3a/1a4 U3 CMEKHBIX JTUCIUIUINH;

MIPUMEHSITH rpauuecKue MpeCTaBIeHUs sl UCCIeI0BaHUsSI HEPABEHCTB U CUCTEM
HEPaBEHCTB C IapaMeTpaMH.

MHuo:xecTBa

Buinycknux nayuumes:

IMOHUMATb TCPMHUHOJIOTUIO U CUMBOJIMKY, CBA3AHHBIC C TIOHATUCM MHOKCCTBA,

BBIIIOJIHATH OIICpallMi HAaJl MHOKECTBaAMU, YCTAHABJIMBATHL B3AUMHO O/JHO3HAYHOC
COOTBCTCTBUEC MCIKAY MHOXCCTBAMU;

HCIIOJIB30BATh HAYAJIBHBIC MPCACTABICHUA O MHOXKCCTBC [[CI\/'ICTBI/ITGHBHI)IX YHUCCII.

Bbll’lyCKHMK noJyvum 603MONCHOCMb.!

Pa3BUBATh NMPECACTABIICHUC O MHOXKCCTBAX;
IMPUMCHATH OIICpAllK HaJl MHOXECTBaMU JIA PCIICHUS 3a/1a4;

Ppa3BuUBAaTh NPEACTABIICHUC O YHUCJIC U YUCIIOBBIX CUCTEMAX OT HAaTypaJbHBIX 10
JICHCTBUTEIIBHBIX Yucei1; 0 pojin BBIYMCIICHUH B IMPAKTHKEC,

Pa3BUTh U YIIIYOUTh 3HAHUSI O IECATUYHON 3aMTUCH JCHCTBUTEIBHBIX YHCEI
(mepuoanYecKre U HEMEPUOIUIECKHE TpoOn).

OcHOBBI TCOPHUHA ACTUMOCTH

IOHUMATb TCPMHUHOJIOTUIO U CUMBOJIMKY, CBA3aHHBIC C ITIOHATUCM ACIIMMOCTHU,

IIPUMEHATH OCHOBHBIE CBOMCTBA JACIIMMOCTH HALIEIIO IS PEILICHUS YPAaBHEHUM C IBYMsI
MIEPEMEHHBIMU B LIEJIBIX (HATypabHbIX) YHCIIAX;



JOKa3bIBATb CBOMCTBa U IMPU3HAKH ACTIMMOCTHU HAILICIIO,

HCIIOJIBb30BaThb aneM HaXO0XJICHUA HauOOJIBIIIETO 06IH€FO JCINTEIIA 1 HAUMCHBIIECTO
O6I.I.I€TO KpaTHOTO JABYX HATYPAJIbHBIX YHUCCI IJId PCIICHUA 3a1a4;

HCIIOJIb30BaTh KAHOHUYECKOE Pa3JIoKeHHE COCTABHOIO YHC JIa Ha MTPOCThIE MHOXKUTENN
IIPY pELICHUN 3a/au.

Bbll’lyCKHI/lK noJyvum 603MONCHOCMb !

i

Pa3BUBATh NPECACTABIICHUC O TCOPUU NCITUMOCTH,

HCIIOJIH30BaTh CBOMCTBA JIETUMOCTH JJIS PEIICHUS] MaTeMaTUYeCKuX 3a1a4 13
pa3IUYHBIX pa3lesioB Kypca.

DOyHKIUH

Yucnoevie pynkyuu

BblnyCKHuK Hayyumcs.:

MMOHUMATh M MCTOJb30BaTh (DYHKIIMOHAIBHBIC MIOHATHSI, SI3bIK (TCPMUHBI,
CUMBOJIMYECKHE 0003HAUCHU);
MOHUMATh (DYHKIMIO KaK BaKHEHIIYI0O MaTeMaTHYeCKYI0 MOJENb [UIsl OMHCAHUS

MIPOIIECCOB U SIBIICHUM OKPYXAIOIIEro MUpa, MPUMEHATh (YHKIMOHAIBHBIN S3bIK IS
OINMCAHMsI M MCCIIEeIOBAHUS 3aBUCUMOCTEH MEXIy (U3MUECKUMHU, SKOHOMHUYECKUMHU U
TOMY MTOJOOHBIMH BETHYUHAMU;

CTPOUTH TPAPUKH FIEMEHTAPHBIX (DYHKIMIA, HCCIEI0BATh CBOMCTBA YHUCIOBBIX
(GyHKIMI Ha OCHOBE M3YY€HHUS CBOICTB MX TpauKOB;

CTPOUTH TpapuKH (PYHKIMIA C TOMOIIBIO TEOMETPHUECKUX MTpeoOpa3oBanuii Gpuryp.

BblnyCKHI/lK noJjiyvum 603MONCHOCMb.!

[

MIPOBOJUThH UCCIIEIOBAHUS, CBSA3aHHBIE C U3YUYE€HHUEM CBOMCTB (DYHKIIUIL, B TOM YHCIE C
WCTIOJIb30BaHNEM KOMIIBIOTEpa; Ha OCHOBE Tpa)MKOB M3YyYCHHBIX (YHKIHH CTPOHTH
Oosee croxHble rpaduku (KyCOYHO-3a/1aHHbIE, O «BBIKOJIOTBIMIY TOYKAMU U T. I1.);

UCIIONIb30BaTh (DYHKIIMOHAILHBIE MTPEICTABICHUS U CBOMCTBA (DYHKIUI IJ1s1 pereHUs
MaTeMaTUYECKUX 3a/1a4 U3 pa3IMYHBIX Pa3/ieioB Kypca.

Yucnoewvie nocieooeamenbHocmu

Buinycknux nayyumcs:

IIOHUMAaThb U UCIOJIb30BATh A3bIK OCIEI0BATEILHOCTEN (TEPMUHBI, CHMBOJINYECKHE
0003HaueHU);

MIPUMEHSTH (OPMYJIBI, CBSI3aHHBIE C APUPMETUIECKON M TEOMETPHUIECKON MPOTPECCHEH,
U anmnapat, cOPMHPOBAHHBIA NPU HM3YYEHUHM IPYTUX DPA3[ENIOB Kypca, K PEIICHUIO
3a]1a4, B TOM YHCJIE€ C KOHTEKCTOM U3 PEaJIbHOM JKU3HH;

IIOHMMATh TEPMUHOJIOTUIO U CUMBOJIMKY, CBI3aHHBIE C IOHSITHEM IIpeiena
II0CJIEI0BATEIIbHOCTH;

MNPUMCHATH NOHATUC TPCACIIa IOCICAOBATCIIBHOCTHU JIs1 OTIPCACIICHUA CXOI[}IH.ICfICH
IIOoCIACaAO0OBATCIBHOCTH.



BblnyCKHMK noayvyum 603MOIAHCHOCMb.!

pemaTb KOMOMHUPOBAaHHBIE 3a7a4i ¢ MIPUMEHEHHEM (POPMYIT II-T0 WIEHA U CYyMMBbI 71
HEpPBbIX 4YWIEHOB apU(METHUECKOW M TeOMEeTpUYECKOH Hporpeccuid, MpUMeHss IMpH
9TOM annapaT ypaBHEHUN U HEPABEHCTB;

NOHUMATh apUPMETUYECKYI0O U T€OMETPHUECKYIO TMPOrpecCHH Kak (YHKUIUH
HaATypaJbHOTO apryMEHTa; CBS3bIBaTh apU(PMETUUYECKYI0 MPOTPECCHI0 C JIHMHEHHBIM
pPOCTOM, FEOMETPUUYECKYIO — C DKCIIOHEHIIMAJILHBIM POCTOM.

DJIeMeHThI NMPUKJIAAHOH MaTeMATUKH

Buinycknux nayuumes:

COCTaBJISITh MaTEMATHYECKNE MOJIETN PEAJIBHBIX CUTYallui U pelIaTh IPUKIaJIHbIE
3a/1a4y;
IPOBOANUTH MPOLIEHTHBIE PACUETHI, TPUMEHATH (POPMYITY CIIOKHBIX IPOLIEHTOB IS

penieHus 3aaaq;

HCIIOJIB30BaTh B XOJI€ PELICHHUs 3a1a4 3JIEMEHTAPHBIE IPEICTABICHUS, CBA3aHHBIC C
NpUOIMHKEHHBIMU 3HAYCHUSIMU BEJIUYHMH;

NPEACTaBIATh JaHHBIC B BU/IE TaOIHUI, KPYTOBBIX M CTOJIOYATHIX AMArpamMMm, rpauKoB;

HCII0JIB30BaTh HpOCTGfIH.IPIG CIIOCOOBI NpeaACTaBJICHUA U aHAJIN3a CTATUCTUYCCKUX
JaHHBIX: CPEAHEC 3HAYCHUEC, MOJIa, pa3Max, MEANAaHa BI)I60pKI/I.

Bbl}’lyCKHuK noydum 603MOINCHOCMb.!

NOHATh, YTO YHUCIOBBIE JaHHBIE, KOTOPBIE HCIOJb3YIOTCS ISl XapaKTEPUCTHKHU
00BEKTOB OKPYKAIOIIETO0 MUPA, SBISIOTCS MPEUMYIIECTBEHHO MPUOMMKEHHBIMHU, YTO
M0 3amucH TNPUOMMKEHHBIX 3HAUCHWH, coaepKamuxcs B HHPOPMAIMOHHBIX
UCTOYHUKAX, MOYKHO CYIUTh O MIOTPEIIHOCTH MPUOIIKEHUS;

HpI/IO6peCTI/I OIIBIT ITOCTPOCHUA U U3YUCHUA MATCMATUICCKUX MO)ICJ'IGIZ;
IMOHATB, YTO MOT'PCIIHOCTE PE3YyJIbTaTa BBIYHCIICHHI JOJDKHA OBITh consmMepuma €
MOrpCIMHOCTBIO UCXOAHBIX JAHHBIX,

npruoOpecTy MEepBOHAYANBHBIM OINBIT OpraHU3alMi cOOpa AAHHBIX MPH MPOBEIECHUU
CTaTUCTUYECKOTO HCCIEIOBAHUSA, B YAaCTHOCTH ONpPOCa OOLIECTBEHHOTO MHEHUS,
OCYILECTBIIATh UX aHAJIM3, IPEJICTABIATh PE3yAbTAThl UCCIEIOBAHUS B BUJIE TaOJIUIIBI,
JIarpaMMBbl.

9J1eMeHThbI KOMﬁI/IHaT()pHKI/I U TEOPpUH Bep0ﬂTHOCTeI7I

Buvinycknux nayyumcs:

AOKa3bIBATh YTBCPKACHUSA MCTOAOM MaTeMaTU4eCKOM HHAYKIWH;
peuarb KOM6I/IH8.TOpHI>Ie 3aJa4i Ha HaXOXKXKACHHUEC YU Clia 00BEKTOB UJIN KOM6HH3HPII>'I;

HAXOAUTh YACTOTY U BEPOSITHOCTH CITY4alHOTO COOBITHSL.

Bbll’lyCKHMK noy4um 603MONCHOCMb.!

HpI/IO6p€CTI/I OIIBIT ITPOBEACHHNA JOKA3aTCIbCTB HHAYKTUBHBIM METOAOM paCCYX(HGHHﬁ;



® pUOOPECTH OMBIT IPOBEACHUS CAyYailHBIX SKCIIEPUMEHTOB, B TOM UHUCIIE C TOMOIIBIO

KOMITBIOTCPHOTO MOACIIMPOBAHM A, UHTCPIPECTAINU UX PE3YJILTATOB,

® Hay4yuTbCs NpUEMAM pelIeHUss KOMOMHATOPHBIX 3314

N3yyenue anreOppl 1O JaHHON MporpaMMe CIOCOOCTBYeT (OPMHUPOBAHUIO Y

yyaluxcsi JUYHOCTHBIX, METANpEIMETHBIX M MPEIMETHBIX pe3yiIbTaTOB OO0Yy4eHHs,
COOTBETCTBYIOIIMX TPeOOBAaHUAM (eaepantbHOTO TOCYIApCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO OOIIEro 00pa3oBaHuUs.

JIuunocmmnoie pe3ynvmamot:

1)

2)

3)

4)
5)
6)

7)

BOCIIUTAHUE POCCUICKOM Ipa)kaHCKOH MIEHTUYHOCTH: MAaTPUOTH3Ma, YBAXKEHUS K
OteuecTBY, OCO3HAHHUS BKJIaJJa OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MHUPOBOM
HayKH;

OTBETCTBEHHOE OTHOILIEHUE K YYEHUIO, TOTOBHOCTh U CIIOCOOHOCTH OOyJaroIuxcst
K CaMOpa3BUTHIO U CaMOOOpA30BaHMIO HAa OCHOBE MOTHMBALMM K OOYYEHHIO U
MIO3HAHUIO;

OCO3HaHHBIN BBIOOP M TOCTpPOEHHE JaNbHEHIIel WHAWBUAYAIBHOW TPaeKTOpUHU
oOpa3oBaHusi Ha 0a3e OPHUEHTUPOBKM B Mupe npodeccuil u npodeccuoHanbHbIX
IPEINOYTEeHUH C y4ETOM YCTOMYMBBIX IO3HABATEIbHBIX HMHTEPECOB, a TAaKXKEe Ha
OCHOBE (HOPMHUPOBAHHUS YBaKUTEIBHOTO OTHOIIEHHUSI K TPYAy, pa3BUTHE OIbITa
y4acTus B COLIMAJIBHO 3HAYMMOM TPY/IE;

YMEHHE KOHTPOJIMPOBAaTh, OLIEHUBATh U aHAJIN3UPOBATh IIPOLECC U PE3YJIbTAT
y4eOHON U MaTeMaTHYECKON JeSTEIHbHOCTH;

YMEHHUE CaMOCTOSTEIbHO pab0TATh C Pa3INYHBIMKU UCTOYHUKAMH HH(POPMALIUU
(yueOHbIe mocoOuu, CIpaBOUYHUKH, pecypcehbl IHTepHeTa U T. 11.);

yYMEHHUE B3aUMO/IEHCTBOBATh C OHOKJIACCHUKAMHU B Tpoliecce yueOHoM
NeSITEIbHOCTH;

KPUTHUYHOCTb MBILIUICHUS, THULIMATUBA, HAXOAYMBOCTb, aKTUBHOCTD IIPY PEILIEHUU
MaTeMaTUYECKUX 3a/1ay.

Memanpeomemmnbwie pe3yiomamal:

1))

2)

3)

4)

NepBOHAYAJIbHBIC NPEACTaBIECHUS 00 HAESIX U O METOoJaX MaTeMaTHKH Kak o0
YHUBEPCAJIbHOM S3bIKE HAYKU U TEXHUKH, O CPEACTBE MOJECIMPOBAHUS SBICHUN U
IIPOLIECCOB;

YMEHHUE CaMOCTOSTENIFHO ONPEACIATh LEIH CBOEr0 OOydeHHs M INPHOOpeTaTh
HOBbI€ 3HAHMs, CTaBUTh M (OpMynupoBaTh JUlsl ceOs HOBbIE 3ajaud B yuéoe,
pa3BHUBATh MOTUBBI U HHTEPECHI CBOEH MTO3HABATEILHON JEATEIBHOCTH;

YMEHHE COOTHOCHTb CBOM JIEHMCTBUSA C IUIAHUPYEMBIMH  DE3YJIBTaTaMH,
OCYLIECTBJIATb KOHTPOJIb CBOEH JEATEIBHOCTH B IIPOLIECCE IOCTHKEHHUS
pe3ynbTara, ONpeAessaTh CIIOCOObI ACHCTBHI B paMKax MPEAI0KEHHBIX YCIOBHHA U
TpeOOBaHUH, KOPPEKTUPOBATh CBOM JEHCTBHSA B COOTBETCTBUU C HM3MEHSIOLIEHCA
CUTYyaIlUEH;

YMEHUE OIpEAEATh IOHATHS, BBIABIIATH UX CBOMCTBA U IIPU3HAKH, CO31aBaTh
0000111eHUs, yCTaHABIMBaTh AaHAJIOTHM, KJIACCU(PHUIMPOBATh, CAMOCTOSTEIBHO
BbIOMPATh OCHOBAHUS U KPUTEPHUHU IS KIacCUDUKALIH;



5) yMmMeHHe YyCTaHaBIMBATh NPUYMHHO-CIEJCTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE
paccyXJieHue, yMO3aKiIioueHHue (MHAYKTUBHOE, NEAYKTUBHOE WU IO aHAJIOTHH) U
JIEJIaTh BBIBOABI;

6) pa3BUTHE KOMIIETEHTHOCTU B 00J1aCTH UCHOIb30BaHUs HH()OPMALIMOHHO-
KOMMYHHUKAI[UOHHBIX TEXHOJIOTU;

7) yMmeHue BUICTh MaTEMaTUYECKYIO 3ajjady B KOHTEKCTE MPOOJIEMHON CUTYaIHH B
JPYTUX IUCLUUIUIMHAX, B OKPYKAIOLIEH KU3HH;

8) yMeHHe MMPaBUIBHO U JOCTYIHO U3JIaraTh CBOM MBICIH B YCTHOW U MUCbMEHHOMN
opme;

9) yMeHue HaxoIUTh B PA3JIMYHBIX MCTOYHMKAX HMH(OPMALMIO, HEOOXOIUMYIO IS
pelIeHrs MaTeMaTHYeCKUX 3a7ad, M TPEACTaBIATh €€ B MOHATHOH ¢opme,
NPUHUMATH PEUICHUE B YCIOBUSAX HEMOJHON WM M30BITOYHON, TOYHOW MM BEPO-
ATHOCTHOW MH(OpMaIH;

10) ymenue oO6pabaTsIBaTh U aHAIU3UPOBATH MOYYEHHYIO HHPOPMAIHIO;

11) ymeHue mMOHMMaTh M UCIOJIB30BaTh MaTeMaTHYECKUE CPEACTBA HAIVIHOCTU
(rpacduku, TaOMUIBI, CXEeMBl M Jp.) Ul WUIIOCTPAlMM, HHTEPIpeTalu,
apryMeHTaluu;

12) yMeHue BBIABUraTh U pPeai30BbIBATh TUIOTE3bl NPU PEIIEHUN MaTeMaTHUECKUX
3ajay;

13) moHMMaHKe CYITHOCTH aJIrOPUTMUYECKUX ACUCTBUM U yMEHHE JeiCTBOBATH B
COOTBETCTBUH C NPENTIOKEHHBIM AJITOPUTMOM;

14) ymeHMEe HAXOIUTH PA3IUIHBIC CITOCOOBI PEIICHUSI MATEeMAaTHIECKOM 3aauu, PEIIaTh
[I03HABaTEIbHbIEC U IIPAKTUYECKUE 3a]1a4H;

15) mpuobpeTenune onbiTa BHITOTHEHUS IPOSKTHOM eI TETLHOCTH.

Ilpeomemnuie pesynivmamot:

1) oco3HaHue 3HAYECHUSI MAaTEMATUKH JIJIs TIOBCETHEBHOM JKU3HU YEIOBEKa,;

2) mpeicTaBieHME O MaTeMaTMYeCKOH Hayke Kak cdepe MareMaTH4ecKou
NeSITeIbHOCTH, 00 »JTamax e€ pas3BUTHA, O €€ 3HAUUMOCTH JJIS Pa3BUTHUS
IUBUIN3ALUY;

3) pasBuTHe yMmMeHuid paboTaTh ¢  y4EeOHBIM  MaTeMaTUYeCKHMM  TEKCTOM
(aHanu3upoBaTh, M3BJIEKAaTh HEOOXOAMMYIO HH(OPMAIMIO), TOYHO U TPaMOTHO
BbIpQ)XaThb CBOM MBICIM C TNPUMEHEHHEM MaTeMaTHYeCKOH TEpPMHUHOJIOTUU U
CUMBOJIMKH, IPOBOJIUTH KIacCU(PUKALINH, JTOTHUYECKHE 0O0CHOBAHMUS;

4) yMmeHue onepupoBaTh MOHATUSAMU 10 OCHOBHBIM pa3JiellaM COAEPIKaHUs; yMEHUE
IIPOBOJIUTH J10KA3aTENbCTBA MATEMATUUECKUX YTBEPKICHU;

5) yMeHHe aHaJIu3UupOBaTh, CTPYKTYPHUPOBATH U OLIEHUBATh W3YUYE€HHBIN NPEIMETHBIN
MaTepua;

6) cucTeMaTH4YecKue 3HaHUA O (YHKUHUAX U UX CBOUCTBAX;

7) NpakTUYECKH 3HAUUMble MaTeMaTH4eCKHE YMEHHS M HaBBIKHM, CIIOCOOHOCTh HX
OPUMEHEHUS K PpELICHUI0 MaTeMaTUYeCKUX M HeMaTeMaTHYeCcKHX 3ajad,
HPEOoaraome yMeHus:

®  BBINOJIHATH BBIYUCIIEHHUS C IEHICTBUTEILHBIMU YHCIIAMU;

® pecuiarb YpaBHCHUA, HCPABCHCTBA, CUCTCMbI ypaBHeHI/II\/'I 1 HCPABCHCTB,

® pellaTh ypaBHEHUS, HEPABEHCTBA, CUCTEMbl YPABHEHUIN U HEPABEHCTB C MOAYJISIMU
U TIapaMeTpaMu;



® peuaTh TEKCTOBBIE 3a/1a4U apUPMETUIECKHM CIIOCOOOM, C TIOMOIIIBIO COCTABICHUS
U PEILICHUs YPAaBHEHUH, CUCTEM YPABHEHUMN U HEPABEHCTB;

® HCIIOJIB30BAaTh aHFe6paH‘{CCKI/Iﬁ SA3BIK U OMMUCAHUA ITPEAMCTOB OKPYIKAIOIICTO
MHpa U CO3AaHNA COOTBCTCTBYIOIIUX MATCMATUUCCKUX MOI[GJIefl;

® [IPOBOAMTH NPAKTUYECKUE PACUETHI: BBIYUCICHUS C IIPOLICHTAMHU, BBIYUCIICHUS C
YU CJIOBBIMH I1OCIEA0BATEIbHOCTAMH, BBIYMCICHHS CTATUCTUYECKUX
XapaKTEPUCTHUK, BHITIOJHEHHE MPUOIMKEHHBIX BBIUUCIICHHUI;

®  BBINOJHATH TOXK/IECTBEHHBIE MPEOOPA30BAHUS PALIMOHATBHBIX BHIPAKEHUM;

®  BBLINOJHATH ONEPALMH HAL MHOXKECTBAMU;

® jyccrnenoBaTh GYHKIIMU U CTPOUTH UX TpaduKH,

® YUTaTh U UCHOJIH30BaTh MH(OPMAIUIO, TIPEACTABICHHYIO B BUI€ TaOIUIIBL,
JTuarpamMmmbl (CTOIO4aTON MM KPYroBOH);

® pemath KOMOWHATOPHBIE 337]a91, HAXOAUTh BEPOSITHOCTH COOBITHIA.

COIAEPKAHUE KYPCA AJITEBPBI 89 KJIACCOB C YIUIYBJIIEHHBIM
N3YUYEHUEM MATEMATHUKU

Auredpanyeckue BbIpasKeHUs

Bripaxenue ¢ nepeMeHHbIMHU. 3HAUEHUE BBIPAXKEHUS C MEepeMEHHbIMU. [[omycTumblie
3HaYeHMsI NepeMeHHbIX. ToxaecTBo. ToxnecTBeHHbIE MPeoOpa3oBaHusl alredOpanyecKux
BbIpaK€HUM. /[0Ka3aTeabCTBO TOXKIECTB.

Crenenp C HaTypaJbHBIM TIIOKa3areieM M €€ cBoiicTBa. OpHouneHsl. OnHOUIEH
craHjgaptHoro Buja. CreneHp ogHowieHa. MHorowieHsl. MHOrOWIEH CTaHAApTHOIO BUAA.
Opnoponsbiii  MHorowieH. Cummerpuueckuid MHorowieH. (CreneHb MHOTOWIEHA.
CrnoxeHue, BbIYMTAHME M YMHOXEHHE MHOrowieHoB. [leneHue MHorowieHoB. KopHu
MHorowieHa. Teopema be3y. @opmyibl COKpallEHHOTO YMHOXKEHUS: KBaJgpaT CyMMBl U
KBaJpaT pa3HOCTH J[BYX BBIPD&KEHUH, KBaJpaT CYMMbl HECKOJIBKHX BBIpaXXEHUH, KyO
CyMMBI U KyO pPa3sHOCTU ABYX BBIPKEHHIl, MPOW3BEIEHUE PA3HOCTU M CYMMBI JIBYX
BbIpakeHUM. Pa3iokeHne MHOrowieHa Ha MHOKUTENU. BbeiHeceHre 00111ero MHOXKUTEIS 3a
ckoOku. Metoa rpynnupoBKU. Pa3HOCTh KBaapaToB NBYX BbIpakeHH. CymMMa U pa3HOCTh
KyOOB /1ByX BelpakeHHI. CyMMa U pa3HOCTh n-X CTENeHel AByX BblpakeHuil. KBamparHblit
TpéxwieH. Kopenb kBaapatHoro TtpéxwieHa. CBOHCTBa KBaJpaTHOTO TpPEXWICHA.
Pa3znoxenue kBagpaTHOro TpEXWIEHA HA JTMHEIHbIE MHOXKHUTEIIH.

Pammonanbueie  BelpakeHus.  Llenmble  BbIpaxeHus.  [IpoOHbIe  BBIpa)KEHHS.
PanmonanbHas 1po6s. OCHOBHOE CBOKCTBO palioHANLHOU podu. CliokeHue, BBIYUTAHHE,
YMHOXKEHHE W JIeJICHHE palMOHANbHBIX ApoOeil. Bospenenue panmoHanbHON OpoOH B
CTereHb. TOXIECTBEHHbIE MPEeoOpa3oBaHUsl palMOHAIBHBIX BbIpakeHHH. CTeneHb ¢
LIEJIBIM ITOKA3aTeNIeM U €€ CBOMCTBA.

KBanparueie kopHU. Apu(pMETHUYECCKUN KBaJpaTHBI KOPEHb M €ro CBOMCTBA.
ToxnecTBeHHbIE  NMPeoOpa30BaHUSl  BBIPAKEHH,  COAEPKAIIMX  apUPMETHYECKHE
KBaJIpaTHbIE KOPHHU.



YpaBHenust

VYpaBHenue c¢ onHoi mnepemeHHoi. Kopenb ypaBHenus. OO61acTh oIpenesneHUs
ypaBHEeHUs. PaBHOCUIIbHBIE ypaBHEHHS. YpaBHEHHeE-cieacTBUe. CBONCTBa ypaBHEHUH C
OJIHOM NIEpeMEHHON. YpaBHEHHUE KaK MaTeMaThuiecKasi MOJIeb PEaJIbHON CUTYALIUH.

Jluneitnoe ypaBHenue. KBagpatHoe ypaBHenwe. Dopmysna KOpHEH KBaapaTHOTO
ypaBHeHus. Teopema Buera. PanumonanbHble ypaBHEHHs. PerieHue panuoHAIbHBIX
YpaBHEHUM, CBOAIIMXCA K JMHEHHBIM WJIM K KBaJ[paTHBIM YpaBHEHUsIM. Pernenue
YpaBHEHHH METOJOM 3aMEHbl INEPEMEHHOH. YpaBHEHMs, COJEpKallhe 3HaK MOJIYJIS.
VpaBHenus ¢ napamerpamu. Llenoe panmonanbHOe ypaBHEeHUE. PellieHne TeKCTOBBIX 3a/1a4
C IOMOUIBIO pAallMOHAIBHBIX YPaBHEHUH.

VYpaBHeHHE ¢ ABYMs TMepeMeHHbIMU. [paduk ypaBHEHUS C JOBYMs TNEPEMEHHBIMH.
JluneiiHoe ypaBHEHUE C JByMs INEpPEeMEHHbIMH M ero rpapuk. Cucrembl ypaBHEHUH C
IByMs TepeMeHHbIMU. [paduueckne MeTombl pemieHHs CUCTEM YpaBHEHUN C JOByMs
MEPEMEHHBIMU. PaBHOCUIIBHBIE CHCTEMBI M MX CBOMCTBA. PelleHue cucteM ypaBHEHUU
METOJIOM IOJICTAHOBKM M METOJaMH CIIO)KEHHS M YMHOXXEHHUA. PernieHue cucreM ypaBHe-
HUW METOJIOM 3aMeHbI IepeMeHHbIX. CucTeMa JByX ypaBHEHUH C ABYMs IEPEMEHHBIMU KakK
MOJIENIb PEAIBHON CUTYalUH.

HepaBencrBa

UucnoBsle HepaBeHCTBAa M MX cBoWcTBa. CJOXKEHHE M YMHOXKEHHE YHCIIOBBIX
HepaBeHCTB. OlleHMBaHUE 3HAYEHUs BbIpakeHUs. OCHOBHBIE METOJbl JI0KA3aTENIbCTBA
HepaBeHCTB. HepaBeHcTBa Mexnay cpenHumMu BenuuuHamu. HepaBenctBo Komm —
bynsxkosckoro.

HepaBenctBo ¢ ogHoil mepemeHHOW. PaBHOCWIIbHBIE HepaBeHCTBA. HepaBeHCTBO-
ciencrteue. UYMCIOBbIE NPOMEKYTKH. JIMHEWHBIE M KBaJpaTHbIE HEPABEHCTBA C OJHOMN
NepeMeHHOI. PelieHne HepaBeHCTB MeTOAOM HHTEpBajoB. CHCTEMBI M COBOKYMHOCTHU
HEpaBEHCTB ¢ OIHOM nepeMeHHoi. HepaBeHCTBa, copepxkaliye 3HaK MOIYJIA.

HepasencrtBa ¢ aByms nepeMeHHbIMH. CHCTEMBI HEPABEHCTB € JABYMS [IEPEMEHHBIMU.

MHoxecTBa

MuoxectBo U ero 3meMeHThl. CHocoOBbl 3aJaHMs MHOXKECTB. PaBHBIE MHOXKECTBA.
ITyctoe MHoxkecTBO. IlomMHOXkecTBO. Ormepanuu Haa MHOXecTBaMHu. Minmoctpanus
COOTHOIIIEHUH MEXIAY MHOXKECTBAaMH C TIOMOIIbI0 jAuarpamm Ouiepa. Koneunsie
MHOXecTBa. DopMysia BKIIOYCHHS-UCKIIOUCHHS. B3auMHO O/JHO3HAaYHOE COOTBETCTBHE.
Bbeckoneunsie MHOKecTBa. CUETHBEIE MHOJKECTBA.

MHoXecTBa HaTypalibHBIX, LEIBIX, PAlMOHATIBHBIX 4YHcel. ParroHambHOE YHCIIO Kak
npo6b Buaa rae m € Z, n€ N, 1 kak OeCKOHEUHas MePHOANYECcKas JeCATUUHAS JPOOb.

[IpencraBinenne 00 WppaMOHATBPHOM dYHCIe. MHOXECTBO JEHCTBUTEIBHBIX YHCEIL.
[IpencraBineHne JEHCTBUTEILHOTO 4YHCIAa B BHJIEC OCCKOHEYHOH HENEPHOANICCKON
necaTuYHoi Apoobu. CpaBHEHUE ACUCTBUTENBbHBIX unced. Momynb uucna. CBs3b MEXIy
MHOXecTBamu N, Z, O, R.
OCHOBBI TEOPUH 1JTUMOCTH

HenumocTs Haneno u e€ cBoiicTa. Jlenenue ¢ ocratkoM. CpaBHEHHs IO MOYIIIO M UX
cBorictBa. HambOonpmmii oOmmii 1eauTeNlb W HauMEHbIIee oOIee KpaTHOe MABYX
HaTypaJbHBIX 4Mcel. BsaumHo mpocteie uncna. Anroput™m Esximpa. Ilpusnaxu
nenmuMocTtu. [Ipocteie u coctaBHble umcia. OcHOBHas TeopeMa apudmeruku. Manas
teopeMa depma.



DOyHKUNH

Yucnoevie pynxkyuu

@OyHKIMOHANBHBIE 3aBUCHMOCTH MEX 1y BennanHamH. [lonstne pynkunu. OyHKIus Kak
MaTeMaTH4YecKasi MOJIeNIb peaibHOTo Tporecca. O0macTe onpeneneHus U 00I1acTh 3HAYCHUS
¢ynkuuu. CriocoOsr 3ananus pyHkun. ['padpuk Gyakmun. [Moctpoenue rpadukoB QpyHKITHIA
¢ momoiipio npeoOpazoBanmii Guryp. Hymn ¢yaknuu. I[IpoMexyTKH 3HAKOIMOCTOSTHCTBA
¢ynkuuu. [IpomexxyTku Bo3pacTaHus ¥ yObIBaHus GyHKIUHU. YETHBIC M HEUETHBIC (DYHKIIUH.
HauOonpiiee 1 HauMeHblee 3HaYCHUS (PYHKIUH.

Jluneiinas QyHKIHs, 0OpaTHAs MPONOPIMOHATBLHOCTD, KBaipaTHIHas QYHKIMS, QYyHKINS

= X, X CBOMCTBa U rpauku.

Yucnoevie nOC1€008aAmMeEIbHOCIU

ITonsTue YUCJIOBOM [IOCJIEI0BATEIILHOCTH. Koneunslie u OeCKOHEUHbIE
nocnenoBaresibHOCTH.  CrocoObl  3aflaHusl  MOCIEI0BAaTeIbHOCTU. ApudMeTnueckas U
reomeTpuyeckas mnporpeccud. CBONCTBa YJIEHOB apU(PMETHUYECKON M TeOMEeTpHYeCKOM
nporpeccuii. @opmynbl 00IIEro wieHa apuPMETHIECKOM M TE€OMETPUUECKOU MPOTPECCHIA.
@opMyabl CyMMBI B TIEPBBIX UYICHOB apU(pMETHYECKOH M T'eOMETPHUYECKON MpOrpeccuid.
[IpencraBnenue o mpezene mocienoBaTeabHOCTH. CymMMa OECKOHEYHOM TIeOMeTpHUYECKON
nporpeccuu, y kotopoi |q| < 1. [IpeacraBieHne 6€CKOHEYHON MEPUOTUICCKON TECITHIHON
npoOu B BUJIe 0OBIKHOBEHHOM NpoOu. CymmupoBanue. Metoq MaTeMaTUueCKON MHIAYKIINU.

DJieMeHThI NPUKJIATHONH MATeMaTUKH

Maremaruueckoe Monenuposanue. IIponenTtHsle pacuérsl. Dopmyna  CIOXKHBIX
nporeHToB. [IpuOmmxénHble BbIYMCIEHUSA. AOCONIOTHAS M OTHOCUTENIbHAS MOTIPEIIHOCTH.
Hauaneneie cBenenus o craructuke. [IpencraBienne QaHHBIX B BUAE TAOJHIl, KPYTOBBIX H
cTONOUaTelx jauarpamm, TrpapukoB. CTaTUCTHYECKHE XapaKTEPUCTHKH COBOKYITHOCTH
JAHHBIX: Cpe/IHee 3HAYCHUe, MOJIa, pa3Max, MeaHa BHIOOPKH.

JIeMeHThI KOMOMHATOPUKH ¥ TEOPHH BEPOSITHOCTEH

OcHoBHble mpaBuna komOuHatopuku. IlepectanoBku. Pasmemenusi. Coueranus
(xomOuHanum). YactoTa U BEpOATHOCTh ciaydaiHoro coobiTus. Kiaccuueckoe onpenenenue
BEPOSITHOCTU. BrIunciieHre BEPOSTHOCTEN C MOMOIIBIO ITPABUI KOMOUHA-TOPHUKH.

Auare0dpa B HCTOPHMYECKOM Pa3BUTHH

3apoxaeHne anreOpbl: KHUra 0 BOCCTAHOBJICHUM U MPOTUBOINOCTaBICHMH Myxammena
anb-Xopesmu. Mcropus dopMupoBaHUS MaTeMaTHYEeCKOro si3bika. Kak 3apomumnace uaest
koopauHaT. OTKpbITHE HppalMOHAIBHOCTU. M3 MCTOpUM BO3HUKHOBEHMS (QOpPMYT A
pemieHust ypaBHeHWH 3-ii u 4-ii creneneid. Mcropust pasButus moHsTHs (yHkumu. Kax
3apoawyiack Teopus BeposTHocTed. Ywmcna @ubonayunm. 3amaya JI.  [luzan-ckoro
(dubonayun) o kposmkax. M3 ucropun pa3BuTHs MOHATUS CYUETHOCTH MHOXKECTBA.
npobnemax, cBsizaHHBIX C TpocThiMu uynciaamMu.JI.®d. Marnunkuit. I1.JI. Yebsmes. H.U.
Jlo6auesckuii. B.S. bynskosckuii. A.H. Kommoropos. EBxing. ®. Buer. II. ®epma. P.
Hexapt. H. Tapranss. [J[. Kapmano. H. AGens. b. Ilackans. JI. IMuzanckuit. K. T'aycc. T.
Kanrop. JI. Ditnep. FO.B. MarusiceBuu. XK.JI.®. beptpan. [Tudarop. 3. besy.



. TEMATUYECKOE INTAHUPOBAHUE 110 AJITEBPE 8 KJIACC

Ne HanmMeHnoBanue Tembl Bcero gacos N3 Hux
n/m KoHTpOsIbHBIX
PaboT/TIPOBEPOUHBIX
pabot
IToBTOpenue kypca 7 kiacca 5 Bxonnas
1. Anrebpandeckue apoow. 15 IIpoBepounas pabora,
K/pNel
2. 18 K/pNe2
OyHKIUA y= \/; . CBolicTBa KBaJIpaTHOTO P
KOPHSL.
3. K 18 K/pNe3
. IIpoBepounas pabora
KBaaparnunas ¢yakius. @yaknus y= X . POBEPOTHA Pabot
4. KBagparHble ypaBHEHHSL. 21 K/pNe4, K/p Ne5
5. Hepagencrtga. 15 K/pNe6
6. DnemeHTH KoMOuHatopuku. Obo01aromee 7 HroroBast KOHTpoOJIbHAS
MTOBTOPEHHUE Kypca ajaredpsl 3a 8 Kiiacc. pabotalNe7
7. MHoecTBa U onepaluu HaJl HIMU 6
Bcero 102 7
HNEPEYEHDb KOHTPOJIBHBIX PABOT 8 KJIACC
Ne | Ha3BaHue KOHTPOJILHOH paboThI
1 BxonHast KOHTpoJIbHAsL paboTa.
2 [IpoBepounas padora 1o TeMe «CiokeHHEe U BRIYUTAHUE ANre0pandeckux qpooeii».
3 Kontponsnas padoraNel mo teme «IIpeobpazoBanue palioHaIbHBIX BBIPAKSHUI.
4 Kontpospaas padora Ne2 o Teme «CBoiicTBa KBaAPATHOTO KOPHS».
5 k
I[Iposepounas pabora 1o teme «Dyukuun y= kx%, y= X »
6 Kontponpnas pabora Ne3 mo teme «KBaaparnanas QyHKIHSD
7 Kontponpuas pabora Ned mo reme «KBanpatHsie ypaBHEHHSD.
8 KonTponbnas padota Ne5 mo teme «Pemenne 3a1a4 ¢ mOMOLIbIO KBaAPATHBIX YPABHEHHUN.
9 KonTponbnas padota Ne6 mo teme «HepaBenctBay
10 | HUtoroBast koHTpOIBHAs paboTa Ne7
TEMATHYECKOE IIVIAHUPOBAHHUE 110
AJIT'EBPE 9 KJIACC
Ne HanmMeHoBaHue TeMbl Bcero uacos N3 Hux
n/n KoHTpOJIBHBIX
paboT/mIpoBEpOUHBIX
pabot
[ToBTOpenue 8 kmacca. 4 Bxomnas
1. HepasenctBa. CricTeMbl HEPaBEHCTB. 16 K/pNel
2 Cucrembl ypaBHEHUH 14 K/pNe2
3. YucnoBble QyHKIHH. 24 K/pNe3, K/pNe4
4. [Iporpeccumu. 19 K/p Ne5
5. OneMeHTsl KOMOWHATOPHUKH, CTATUCTHKH WU 10 K/pNe6
TEOPUU BEPOSITHOCTEM.
6. O06o0maroree MOBTOPEHUE Kypca anreOpbl 15 Urorosas




3a 9 kacc. KOHTpPOJIbHAA
pabotalNe7

Bcero 102 7

INNEPEYEHDb KOHTPOJIBHBIX PABOT 9 KJIACC

® | Ha3BaHue KOHTPOJILHOH paboThI

BxonHast KOHTpoJIbHAs paboTa

Kontponpaas padora Nel o Teme «HepaBencta. CucTeMbl HEPaBEHCTB»

KontponpHas padora Ne2 o Teme «CricteMbl ypaBHEHHIT»

KonTponsHas padota Ne3 mo teme «UncnoBsle GyHKIIMU M HX CBOHCTBaY

KonTponsHas padota Ned4 mo teme «CreneHHas QyHKIM»

KontponpHas padora Ne5 mo teme «IIporpeccum»

\IG\UI-B(ANHZ

Konrponpaas pabora Ne6 mo Teme «ONeMEHTH KOMOWHATOPHKH, CTATHCTUKH W TEOPHH
BEPOSTHOCTEN»

8 Htoroast koHTpOsbHas pabora No7




YYEBHO-METOJUYECKOE n MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYHEHUE KYPCA AJITEBPBI 8-9 KJ/IACCOB C VYIVIYBJIEHHBIM
N3YYEHUEM MATEMATUKU

[Ipomiecc oOydenust anreOpe obecrneunBaeTcss OHOMMOTEYHBIM (OHAOM, I€YATHBIMU
HOCO6I/ISIMI/I, a TaKxKe I/IHCI)OpMaI_II/IOHHO-KOMMyHI/IKaTI/IBHBIMI/I cpeacTBaMu, SKpaHHO-3BYKOBBIMU

npubopamMH, TEXHHYECKMMHU CpEICTBAMU OOy4YeHHs, Y4EeOHO-TPAKTHUYECKUM U Yy4eOHO-
J1a00paTOPHBIM 00OPYIOBAaHUEM.

Ocnoenasa rtumepamypa

1. ®yHmaMEHTAIBHOE SIPO COACPIKAHUS 00IIEeT0 0Opa30BaHUS : IPOSKT / MO Pel.
B.B. Koznosa, A.M. KonnakoBa. — M.: IIpocsemenue, 2009.

2. @enepanbHbIi rOCyJapCTBEHHBIM 00pa30BaTeIbHbIN CTaHAAPT OCHOBHOTO OOIIETO
o0pa3oBaHMUs.

3. TlpumepHble mporpaMMbl OCHOBHOTO 00111eTo oOpa3oBanus. MaTtemaTuka.
(CrangapTtsl Broporo nokonenus.) — M.:IIpocsemenue, 2010.

4. ®opMHpOBaHHE YHHUBEPCATbHBIX YUEOHBIX JEHCTBUI B OCHOBHOM IIKOJE: CUCTEMA
3ananuii / A.I. Acmonos, O.A. Kapabanosa. — M.: [Ipocsemenue, 2010.

5. Mep3snax A.I. Anrebpa: 7 knacc: ydeOHUK [Tl yqamuxcst 001mieo0pa3oBaTeIbHBIX

10.

11.

12.

13.

14.

yupexaenuit / A.I'. Mep3snsk, B.M. IonskoB. — M.: Benrtana-I'pag, 2012.
Mepsnax A.I. Anrebpa: 7 Kiacc : caMOCTOATEIbHbIE W KOHTPOJIbHBIC PaOOTHI:
nocobue I yqanmxcst o01meo0pa3oBarenbHbIX opranu3zanuii / A.I. Mep3msik, B.b.
[Tonouckwuii, E.M. Pabunosuy, M.C. Slkup. — M. : Benrana- I'pad, 2013.

byyxko E.B. Anrebpa: 7 xmacc: meroguyeckoe mocobue / E.B. Bymko, A.T.
Mepsnsik, B.b. Tlononckuii, M.C. fAxup. M.: Bentana-I'pag, 2013

Mepsnax A.I'. Anrebpa: 8 kiacc: y4eOHHK JJI ydamuxcsi o01ieo0pa3oBaTeIbHbIX
opranuzanuii / A.I'. Mepznsk, B.M. IlonskoB. — M.: Benrana-I'pad, 2014.
Mepsnax A.I. Anrebpa: 8 Kiacc: CaMOCTOSTEIbHbIE M KOHTPOJbHBIE DPAOOTHI:
nocobue uid yJamuxcs oomeodpazoBaTenbHbIx opranuzanuii / A.I'. Mep3msixk, B.b.
[Tonouckwuii, E.M. Pabunosuy, M.C. Slkup. — M.: Benrana ['pad.

byyxo E.B. Anrebpa: 8 xmacc: Mmeromuueckoe mnocodbue / E.B. byuxko, A.L.
Mepsnsik, B.b. ITononckuii, M.C. Axup.M. : Benrana-I'pad,.

Mepsnax A.I'. Anrebpa: 9 knace : yaeOHUK IS ydamuxcsi 001eo0pa3oBaTeIbHBIX
opranmzanuii / A.I'. Mepansik, B.M. IlonsikoB. — M.: Benrana-I'pad,

Mepsnax A.I. Anrebpa: 9 kimacc : caMOCTOSITENIbHBIE W KOHTPOJIbHBIE PAOOTHI :
rmocobwue I yyanuxcs oorieoopa3oBaTeibHbIX opranu3anuii / A.I'. Mep3msik, B.b.
[Tomonckwuit, E.M. Pabunosud, M.C. SAxup. — M.: Benrana-I'pad.

byyko E.B. Anrebpa: 9 kmacc : meromudeckoe mocooue / E.B. bymko, A.l.
Mepsnsik, B.b. [Tononckuii, M.C. fAxup. M.: Bentana-I'pad

Mepsnax A.I. Anrebpa: 9 Kimacc: caMOCTOATENbHBIE W KOHTPOJBHBIE PaOOTHI :
nocobwue Il ydammxcs oomeoopazoBarebHbIX opranuzamnuii / A.I'. Mepansk, B.b.
ITonouckuit, E.M. Pabunosuu, M.C. SIxup. — M.: Benrana-I'pad

Jlonoanumensnasn numepamypa

1.

Aeaxanos H.X., Iloorunckuti O.K. Maremaruka: pailoHHbIE onuMnuansl: 6-11
knaccsl. - M.: IIpoceemenue, 1990.

T'aspunosa T,/]. 3annmartenbHas maremaTuka: 5-11 kiaccel. — Bonrorpan:
Vuawurens, 2008.



w

Jlesumac 'l Hectannaptaelie 3anaun o matemaruke. M.: MJIEKCA, 2007.

e

Ilepmu C.C., Ilepau b.C. CTpaHu1pl pycCKOW UCTOPUH HAa yPOKaX MaTEMAaTUKU. —
M.: [lenaroruxka-IIpecc, 1994.

Tuyyeun JI.@. 3a crpanuniamu yaeOHuka anredpel. — M.: [Ipocsemenne, 2010.
Llotia /. Kak pemats 3agauy? — M.: [Ipocsemenue, 1975

IIpouseonos B.B. 3agaun Ha BbIpOCT. - M.: MHPOC, 1995.

@Dapkoe A.B. Maremarnyeckue onumnuazisl B mkose: 5-11knacesl. — M. : Alipuc-
[Ipecc, 2005.

Ouyuxnoneous nns aetreit. T. 11 : Marematuka. — M.: Aanta+, 2003.

© N oW

©

10. HayuHo-monysipHbIi (pU3UKO-MaTeMaTHUECKHH KypHAT JIJIsl ITKOJTLHUKOB U
CTyeHTOB «KBaHT».

30P:
Mepznsk A. I, [Tononckuii B. b., SIxkup M. C. «Anre0pa (yriay6iaéHHoe nzyueHue). 7 Kiacc.
DNEeKTPOHHOE NPUIIOKEHHE K yUeOHUKY JUTs 00111e00pa30BaTebHBIX OpraHU3aLuiiy;

Mepznsx A. I, [Tononckuii B. b., SIxkup M. C. «Anre0pa (yriay6iaéHHoe nzyueHue). 8 Kiacc.
DNEeKTPOHHOE NPUIIOKEHHE K yUeOHUKY JUIsl 0011e00pa30BaTEIbHBIX OPraHU3aLUuiy;

Mepsnsik A. T, [Tonouckuit B. b., SAxup M. C. «Anrebpa (yrinyonénnoe uzydenue). 9 kiacc.
DNEeKTPOHHOE MPUJIOKEHUE K YICOHUKY ISl 0011Ie00pa30BaTEIbHBIX OpTraHU3aIHI.

Ileuammnvie nocoobusn
1. TabGmuuel mo anredpe s 7-9 kimaccos.
2. TloptpeTs! BeIIaOMIMXCS ACSATENCH B 0071aCTH MaTEMaTHKH.

Hugopmayuonnvie cpeocmea

1. Komnmekmnus MeauapecypcoB, dJICKTPOHHBIC 0a3bl JaHHBIX.
2. HWwutepHer.

3KpaHHO-38yK08ble nocoous

BI/I,I[CO(bI/IJ'ILMBI MO UCTOPHUU PA3BUTHA MATCMATHKH, MATCMATHYCCKUX I/I,Heﬁ 1 MCTOAOB.

Texnuueckue cpeocmea 00yuenus

Kommbrorep.
MynbTUMeIHAnpOEKTOP.
OKpaH

WuTepakTuBHAs T0CKA.

=

Yueono-npaxmuuecxoe u yueono-navopamopnoe ooopyoosanue
Jlocka MarHuTHasi ¢ KOOPAUHATHON CETKOM.

—_—

2. KoMmmiekT 4epTEéxXHBIX HHCTPYMEHTOB (KJIACCHBIX U pa3faTOYHBIX): JTMHEHKA,
TpaHcnoptup, yroasHuk (30°, 60”), yronpHuk (45°, 45°), HUpKyIb.

3. 1a6noHbl rpauKOB IEMEHTAPHBIX (HYHKIUI.

4. Habops! s MoaenupoBaHus (IIBETHAst Oymara, KapToH, KallbKa, KJIeH, HOKHUIIBI).
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