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IHosicuuTeanLHAd 3aNUCKA

Pabouas yuebHas nporpamMma cocTaBjieHa Ha OCHOBE IMPUMEPHOW IMPOrpaMMbl OCHOBHOI'O 00111ero oOpa3zoBaHus Mo npeameTry «Maremarukay,
nporpamMmsl «Anrebpa,’7 KLy, «Anredpa,8 ki1.», «Anredpa,9 ki.» o pex. I'. B. lopodeesa, C. b. CyBoporoii, E. A. BynumoBuua u ap., y4eOHHKOB:
I'.B.lopodees, C.b.CyBoposa, E.A.bynumoBuu u nip. AnreOpa: yueOHUK /Uit 7 Kacca OCHOBHOM 1ikonsl. - M.: IIpocsemenue, 2008.; I'.B.[lopodees,
C.b.CyBopoBa, E.A.bynumoBuu u ap. AnreOpa: yueOHuk /st 8 kiacca ocHOBHOM mikofbl. - M.: [Ipocsemienue, 2008; I'.B./lopodees, C.b.CyBoposa,
E.A.ByaumoBuY u nip. Anredpa: ydeOHuK s 9 kiacca ocHOBHOM Kokl - M.: [Ipocemienue, 2008 r.

Ha uzyuenue anredps! B 7 — 9 xinaccax orBoaurcst 374 vaca (B ToMm uncie B 7 knacce - 136 yacoB u3 pacuéra 4 yaca B Heneno, B 8 kiacce -
136 gacoB u3 pacuéra 4 yacaB Henenmo, B 9 kimacce - 102 yaca u3 pacuéra 3 yaca B HEZICIIO).

Kypc anrebprr B 7 - 9 kiaccax HampapieH Ha JOCTHIKEHUE CICIYIONNX LeJei:

— OBJIAZICHUE CHUCTEMOM MaTeMaTHYeCKUX 3HAHMM M yMEHUI, HEOOXOIUMBIX AJsl NPUMEHEHHUS B MPAKTUYECKOH AESITEIbHOCTH, U3YUCHUS CMEKHBIX
JTUCLMIUINH, POJOJIKEHHS] 00pa30BaHuUs;

— UHTEJJIEKTYaJlbHOE pa3BUTHE, (OPMUPOBAHHE KAUECTB JIMYHOCTH, HEOOXOJUMBIX UYEIOBEKY /s MOJHOLEHHOH >KU3HU B COBPEMEHHOM OOIIECTBE,
CBOWMCTBEHHBIX MAaTEMaTUYECKOM NEATENbHOCTH: SCHOCTM M TOYHOCTH MBbICIH, KPUTUYHOCTH MBILUICHUS, MHTYULUH, JIOTUYECKOIO MBILUICHMUS,
3JIEMEHTOB AJITOPUTMUYECKOIN KYJIbTYpbI, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTH K MPEOI0JIEHUIO TPYAHOCTENH;

— (popmupoBaHue npeacTaBICHUN 00 HIeAX U METO/IaX MAaTeMAaTUKU KaK YHUBEPCAIBHOI'O SI3bIKa HAYKU U TEXHHUKH, CPEJICTBA MOJICIIUPOBAHUS SIBICHUIN
U IIPOLIECCOB;

— BOCIIUTaHHUE KYIbTYPBI JMYHOCTH, OTHOIICHHS K MAaTEMaTHUKE KaK K 4YacTH OOIIeueI0BeUeCcKOil KyIbTypbl, UTparoliei 0co0yIo posib B 0OIIECTBEHHOM
pa3BUTHH,

— ¢opmupoBanue (HyHKIIMOHATHLHOW IPAMOTHOCTH - YMEHUHN BOCIPUHHUMAThH U aHAJIU3UPOBATh UH(OPMALIKIO, MPEACTaBIEHHYIO B Pa3IMYHbIX (opMax,
IIOHMMATh BEPOATHOCTHBIN XapaKTep MHOTUX pealbHBIX 3aBUCUMOCTEH, IPOU3BOANUTD IPOCTEMIINE BEPOSATHOCTHBIE PACUETHI;

— (popMupoBaHmEe MpenCTaBICHUS O COBPEMEHHON KapTHHE MHpPa U METOAAX €ro MCCIeN0BaHUs, (OPMHUPOBAHNE TTOHUMAHHUE POJHM CTATUCTUKH Kak
MCTOYHHMKA COLMATbHO 3HAYMMON MH(OpMaIIMU U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOT'O MBIIIIICHHS.

— pa3BUTHE MPEJCTABICHUS O YMCJIE U POJHM BBHIYMCICHUN B UEIOBEUECKOW MPAKTUKE; (POPMHUPOBAHNE MPAKTHUECKIX HABBHIKOB BBHITIOJHEHHUS YCTHBIX,
MUCHbMEHHBIX, HHCTPYMEHTAJIHHBIX BEIYUCIICHHUH, PAa3BUTHE BEIYUCIUTEILHON KYIbTYPHI,

— OBJIaZICHHE CUMBOJINYECKUM SI3bIKOM aJIreOpbl, BBIPa0OTKa (POPMaJIbHO-ONEPATUBHBIX alre0pandecKux YMEHUH;

— M3y4YeHHE CBOMCTBA U IpaUKU dJIEMEHTApHBIX QYHKIHM, popMHUpOBaHHE YMEHHUH UCIONb30BaTh (PYHKIMOHAIBHO-TpaduyecKie NpeCcTaBIeHUs IS
OIKCAHUs U aHAIu3a PEeabHBIX 3aBUCUMOCTEH;

— [OJTyYeHHE TPEJCTABICHUS O CTATHCTUYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MHPE M O Pa3IMYHBIX CIIOCO0AaX MX H3y4deHHs, 00 0COOEHHOCTSX
BBIBOJIOB U IIPOTHO30B, HOCSIILIUX BEPOSTHOCTHBINA XapaKTep;

— pa3BuTEE JIOTHYECKOTrO MBIIUICHUSI M PEYH - YMEHHUS JIOTHUECKHM OOOCHOBBIBAThH CYXIEHHUS, MPOBOJUTH HECIOXKHbBIE CUCTEMAaTH3alMU, PUBOAUTH
MpUMEpPbl M KOHTPIPHUMEPHI, MCIOJIb30BATh PA3IUYHbIE SI3bIKM MAaTEMAaTUKU (CIOBECHBIM, CUMBOJIMYECKHM, rpa@uueckuil) Uis WILIOCTPALUU,
MHTEpIIpETAINH, apPTyMEHTAIlUU U I0Ka3aTeNNbCTBRA;



Y4yeOHO-TeMATHYECKNH TJIAH

Ne i/ HaumeHoBaHue pa3/ieioB, TeMbI Bcero yacos

7 kaace
1 Jlpobu 1 mporeHThI 18
2 [Ipsimasi 1 0OpaTHAsI MPOMOPIMOHATBHOCTh 14
3 Beenenue B anredpy 14
4 YpaBHeHuUst 15
5 Koopaunate! u rpaduku 10
6 CBOJiCTBa CTETICHH C HATYPAJIbHBIM MTOKa3aTeIeM 12
7 MHOTro4JICHBI 16
8 Pa3nojkeHne MHOTOWICHOB HA MHOXKHTEIIU 17
9 YactoTra u BEepOSITHOCTh 10
10 | [ToBTOpeHHE 10
Hroro 136

8 kiace
1 Anrebpanyeckue 1podu 30
2 KBaapaTHble KOpHU 20
3 KBanparHsie ypaBHEeHHS 23
4 CucteMbl ypaBHEHUM 23
5 DO yHKIIUHU 15
6 BepossTHOCTh M CTaTHCTHKA 10
7 IToBTOpEeHME 15
Hroro 136

9 kJaacc
1 HepaBernctBa 19
2 KBagpatuunas QyHKIus 20
3 YpaBHEHHUsI M CUCTEMBI YPAaBHCHHI 25
4 Apudmernueckas ¥ reoMeTpuIecKas Iporpeccuu 17
5 Craructuueckue uccnenoBanus. KomOunaropuka 6
6 [ToBTOpEHUE 15

HToro

102




ConepskaHue TeM YV4e0HOro Kypca

7 KJacc

1. /IpoOu u npoueHTHI

OOBIKHOBEHHBIC U ACCATHYHBIC IpoOu. CpaBHEHHUE ApoOeH. Beruncienus ¢ pannoHanbHbIMHU YrciiaMi. CTENeHb ¢ HaTypaJbHBIM ITOKa3aTeIeM.
3amaun Ha TPOLEeHTH. CTaTUCTUYCCKUE XapaKTEPUCTUKH: CpeAHee apu(pMeTHYSCKOe, MOJIa, pa3Max.

OcHOBHas 1€7b - CHUCTEMATHU3UPOBATh W OOOOIUTH CBeAeHUS 00 OOBIKHOBEHHBIX W JECATUYHBIX APOOSX, 00ECIEUYUTh HA ITOH OCHOBE
JanbHEHIIee pa3BUTHE BEIYMCIUTEILHBIX HABBIKOB, YMCHHE pPEIIaTh 33J]a4l Ha MPOIEHTHI; ChOPMHPOBATH MIEPBOHAYAIbHBIC YMEHHUS CTATUCTUYCCKOTO
aHaJn3a YMCIOBLIX JaHHBIX.

B cootBeTcTBHU ¢ uacomOrHei Kypca JaHHas TeMa MpeAcTaBiseT coboi 00k apudmMeTrnuecknx BorpocoB. OCHOBHOEC BHUMAaHUE YJETSETCS
JanbHEHIIIEMYy PpPa3BUTHIO BBIYUCIUTEIBHON KYJIBTYPhl: OTpa0aTHIBAIOTCS YMEHUS HAXOIUTh JECATHUYHBIC SKBUBAJICHTHI WM JIECATUYHBIC
TPUOJIMKEHUS OOBIKHOBEHHBIX JAPOOCH, BBIMOIHATD JICHCTBHS C YMCIAMH, B TOM YHCJIC C HCIOIb30BAHUEM KaIbKYJISATOPA.

[Iponomxkaercs Hauatas B 6 Kiacce padoTa MO BBUUCICHUIO YHCIOBBIX 3HAYCHHH OYKBEHHBIX BBIpAXKCHUN. BBIYMCIHTENbHBIE HaBBIKU
yUalIuXxcsl MONy4aloT JaibHeWllee pa3BUTHUE NPHU HM3YYEHHHM CTENEHU C HATypallbHBIM I1OKa3aTeleM; ydJalluecs TODKHBI HayYUThCS HaXOAWTh
3HAYEHUs BBIPAKEHUHN, COEpIKAIIUX JIEHCTBUE BO3BEICHUS B CTEIICHB, a TAK)KE 3allMChIBaTh OOJBIINE U MaJIble YUCJIa C UCIOIb30BaHUEM CTENEHEH
gucna 10. [IpomomkaeTcs pemerne 60jee CIOXKHBIX M0 CPAaBHEHHIO C MPEABIAYIINM T'OA0M 3a7a4 Ha MpoieHTel. OCHOBHOE COACPKaHUE ITOCIICTHETO

0JI0Ka TeMbl — 3HAKOMCTBO C HEKOTOPBIMHU CTAaTUCTHYECKUMHU XapaKTEPUCTUKAMH. YUalrecs JOHKHBI HAYYUTHCS B HECTIOXKHBIX CIydasX HaXOIUTh
cpenHee apupMeTHIecKoe, MOy U pa3Max YHCIOBOrO psja.

2. Ilpsmasi u oOpaTHAs MPONOPIHOHAIBHOCTH

IIpencraBneHue 3aBHCHMOCTH MEXAY BEIMYMHAMHM C HoMolbio Gopmyi. [Ipsmas nponopruonansHocTs. OOpaTHas MPONOPLIUOHAIBHOCTb.
[Iponopiuu, pemenne 3a1ad ¢ MOMOLIBIO Nponopuuid. [IponopuoHansHoe AeieHne

OcHoBHasl 1enb - chopMUpOBaTh MPEACTABICHUS O MPSAMOW W OOpaTHOW MPONOPLUOHAIBHOCTAX BEJIMYMH; BBECTU IOHSTHE MPOMOPLUU U
HAy4YUTh y4alllUXCs HCIIOJIB30BATh IPOIIOPLIUHN TP PEILICHUH 3aJad.

W3yuenmne TeMbpl HauMHAeTCs ¢ OOOOLICHHMS M CUCTEMaTH3allMM 3HaHHUM ydammuxcs o (opMysax, ONMUCHIBAIOIINX 3aBHUCUMOCTH MEXAY Be-
JU4YuHaMU. BBonuTCA MOHATHE IEPEMEHHOM, KOTOPOE € TOr0O MOMEHTA JIOJKHO aKTHUBHO MCIIOJIb30BATHCS B peUM ydauiuxcs. B pe3ynbrare nzydeHus
MaTepHaja ydaluecs AOJKHBI YMETh OCYLIECTBIIATH MEPEBOJ 3a/ad Ha SI3bIK (POpMyJI, BHIIOIHATH YMCIOBBIE MOJCTAHOBKU B (DOPMYIIbI, BBIpAXKaTh
nepemMeHHble U3 popmyi. Ocoboe BHUMaHUE yresieTcs GOpMUPOBAHUIO MPEACTABICHUH O MPsAMON U 00paTHON MPOMOPIIMOHAIBHONW 3aBUCUMOCTSIX U
dbopmynaM, BBIPAKAIONUM TaKHE 3aBHCHMOCTH MEXIy BelMWYMHAMH. DOpMHpYETCsl MPEACTaBICHHE O MPOMOPIUN U PEHICHUH 337ad C MOMOIIBIO
MPOMOPIIHIA.

3. Baeaenue B anredpy

bykBennbie BbIpakeHus. UNCIOBBIE TOJCTAHOBKM B OyKBEeHHOE BbIpaxkeHue. [IpeoOpazoBanrie OYKBEHHBIX BBIPAKEHUM: PACKPBITHE CKOOOK,
MpUBE/ICHNE TOJJOOHBIX ClIaraeMbIX.

OcHoBHas 1enb - cHOPMUPOBATH y y4allluXcs MEpBOHAYATIbHBIE NPEICTABICHUS O S3bIKE anreOpbl, 0 OYKBEHHOM MCYHMCICHHUU; HAYYUTh
BBITIOJTHSATH 3JIeMEHTapHbIe 0a30BbIe IPeoOpa3oBaHusi OYKBEHHBIX BBHIPAKCHUH.



B 7 xnacce HaumHaeTcs CHCTEMaTHYECKOE M3ydeHue airedpandyeckoro Marepuaia. BeneHne OyKBEHHBIX PaBEHCTB MOTHBUPYETCS OIBITOM
paboThl C YUCIaMU, OCO3HAHUEM M 0000IIeHreM PUEMOB BhIYUCIIEHUN. Ha 3TOM 3Tame packpbIBaeTCsl CMBICHI CBOMCTB apu(METHUYECKUX ACHCTBUN
KaK 3aKOHOB NpeoOpa3oBaHUi OYKBEHHBIX BBIPAKCHHM, (OPMHPYIOTCS YMEHHS YIPONIaTh HECIOXHBIE MPOU3BEICHUS, PACKPHIBATh CKOOKH,
MIPUBOJIUTH MOAOOHBIE ClIaracMble.

4. YpaBHeHHS

AnreOpandeckuii criocod pemreHus 3aaa4. Kopau ypaBHenus. Pemenue ypaBHeHuUH. PerieHue 3a1a4 ¢ TOMOIIBI0 YpaBHCHUMA

OcHOBHas 1eNb - MMO3HAKOMUThH YYallMXCAd C MOHATHUSMU «YPAaBHEHUE» U «KOPEHb YPAaBHEHHUS», C HEKOTOPBIMH CBOMCTBAMH YpPaBHEHMII;
chopMupoOBaTh yMEHHE pellaTh HECIOXKHBIC JIMHEHHBbIE YpaBHEHHUS C OJHOM IMepeMEHHOW; HauaTh OOyueHHE pEIICHHIO TEKCTOBBIX 3a/a4
aredpanvyeckum crocoOoM.

PaccmarpuBaroTcsi HEKOTOpbIE TTPUEMBI COCTABJIECHUSI YPaBHEHHUS MO YCIOBHIO 3a/a4d, BO3MOXXHOCTh COCTABJICHUSI Pa3HBIX YPaBHEHHM IO
OJTHOMY M TOMY K€ YCIIOBHIO, (popMUpyeTcs yMeHHe BbIOMpaTh Hanbomnee MpernoYTUTEeNbHBIN 1151 KOHKPETHOM 3a7auu BapuaHT ypaBHeHHs. [lepexon
K aireOpandeckoMy METOy PEIICHHUs 3a7ad OJJHOBPEMEHHO CITYKHT MOTHBOM JIJIsi OOY4eHHsI Crioco0y pelneHus ypaBHeHUH. OCHOBHOE BHUMaHHE B
ATON TEME YAEIAETCS PEIICHUIO JIMHEHHBIX YPABHEHU C OHON NEPEMEHHOM, MMOKA3bIBAIOTCSI HEKOTOPHIE TEXHUYECKUE MMPUEMbI PELICHHUS.

5. Koopaunatel u rpaduku

UucnoBble MPOMEKYTKU. PaccTosiHIEe MEXy TOYKAMU HAa KOOPAMHATHOW MpsiMoid. MHOXKECTBa TOUYEK Ha KOOpIMHATHOW miiockocTu. ['paduxu
3aBUCHMOCTEH y = X, ¥ = x?, y = x5, y = | x |. I'paduku peanbHbIX 3aBUCHMOCTEH.

OcHOBHas LIeTb - pPa3BUTh yYMEHHUSA, CBS3aHHBIE ¢ PabOTOM Ha KOOPIMHATHOW HPSIMOM M HAa KOOPAMHATHOM IIOCKOCTH; MO3HAKOMHTH C
rpauKaMM 3aBUCUMOCTEH ¥y = X, ¥ = -x, y = x5, y = x5, ¥ = | x |; copMUpOBaTh NEPBOHAYAIBHBIE HABBIKM MHTEPIIPETALUM TPAQUKOB PEATHHBIX
3aBUCUMOCTEH.

[Ipu n3ydeHun Kypca MaTeMaTUKH B 5 - 6 Kjaccax ydaliuecs O3HaAaKOMWIKMCh C Ueell KoopaAuHat. B 3Tol TeMe paccMaTpuBaIOTCS Pa3IuyHbIe
MHOKECTBA TOYEK Ha KOOPAWHATHOM MPsIMOW M HA KOOPAWHATHOW TIIOCKOCTH, MPHU 3TOM (HOPMUPYETCS yMEHHUE MEePEXOAUTh OT alredpandecKkoro
ONMCAaHUsI MHOXXECTBA TOYEK K TI'E€OMETPUYECKOMY H300paXeHUI0 W HaoOopoT. PaccmarpuBaercs (opmyrna paccTOSHUS MEKAY TOYKaAMHU
KOOpIMHATHOM TpsiMoid. [Ipu n3ydeHun TeMbl yJaruecs 3HaKOMATCS ¢ TpaduKaMy TaKuX 3aBUCUMOCTEH, Kak y = X, y = - X,
y=x%y =x°y=|x| B pesyabrare yuammecs A0JDKHbI YMETh JOCTATOYHO OBICTPO CTPOUTH KaXKIbIH U3 IIEPEUUCIECHHBIX rPa(MKOB, YKa3bIBask €ro
xapakrepabie Toukd. ChopMupoBaHHBIE YMEHHSI MOTYT CTaThb OCHOBOHW JJIsi BBIMTOJNHEHHUS 33JaHUN Ha MOCTPOCHHE I'PapHKOB KYyCOYHO-33JIaHHBIX
3aBucuMocTeil. CrienuanbHOe BHUMaHUE B JaHHOM TeMe ynenseTcs: paboTe ¢ rpadukaMu pealbHbIX 3aBUCUMOCTEN - TeMIepaTyphl, IBHXKEHUS U TIp.,
MIpUYEM aKIIeHT JOJDKEH OBITh C/eJaH Ha CUMThIBaHUE ¢ Tpaduka HYKHOUW MHPopManuu. BaxxHo, yT0oOBI yuamuecs MOTYyYWIH TPEICTaBICHHE 00
WCIIONTb30BAaHUY TPAPUKOB B CAMBIX PA3IMYHBIX 00JACTAX YEIOBEUCCKOU e TEIILHOCTH.

6. CBoiicTBa cTeNeHHU ¢ HATYPAJIbHBIM MOKAa3aTeJaeM

[IpousBenenne u 4acTHOE CTENEHEH ¢ HAaTypalbHBIMU ToKa3aTensMu. CTeneHb CTeNneHu, MPOou3BeAeHUs U Ipodu. Pemenrne KoMOMHATOPHBIX
3aga4. DopMya nepecTaHOBOK.

OcHoBHasl 11€7b - BBIpabOTaTh YMEHHE BBINOJIHATH JEHCTBUS HaJl CTENEHSIMH C HATypaJbHBIMHU IOKa3aTeNIIMU; HAy4YUTh MPUMEHSTH MPABUIIO
YMHOXXEHHS TMPU PELICHUN KOMOMHATOPHBIX 3a/1a4.



VYyamumcs yxe 3HaKOMO OIpeJielieHHe CTeIIEHU C HaTypalbHbIM IOKa3aTeslieM, U y HUX €CThb HEKOTOPBIH OIBIT MPeoOpa3oBaHUs BbIPaKEHUH,
CoJIepKallluX CTENEHU, Ha OCHOBE omnpeneneHuss. OCHOBHOE coliepKaHUE JaHHOW TEMbl COCTOUT B PACCMOTPEHUHU CBOMCTB CTEIEHHU W BBINOJIHEHU U
neiictBuii co crenersmu. ChopMUpOBaHHBIE YMEHUSI MOTYT HalTH MPUMEHEHHE MPHU BHITIOTHCHUH 33JaHUN HA COKpaIleHUe ApoOei, YHCIUTENH U
3HAMEHATEeNIN KOTOPBIX - MPOM3BENCHUsSI, COJEpKAIINe CTeNeHU. B 2Tol ke TeMe MpomopkaeTcs OOydeHHE pPelieHHI0 KOMOWMHATOPHBIX 3a/ad, B
YaCTHOCTH 3a71ay, PelIaeMbIX Ha OCHOBE KOMOMHATOPHOTO MpaBujia yMHOXKEHHs. JlaeTcs cnenmanbHOe Ha3BaHWE OJHOMY W3 BUIOB KOMOWHAIUH -
MePECTaHOBKHU U paccMaTpuBaeTcs (hopMyIia I BEIYHCICHUS YKCia MepecTaHOBOK. DTO NiepBast KoMOuHaTOpHast popmyna, cooOImaemast yaamamcsl.

7. MHoOro4/eHsbl

OpnHouneHsl 1 MHOrOWwIeHbl. Cl0KE€HHE, BHIMUTAHUE U YMHOKEHHE MHOTOWIEHOB. POpMYIIbl COKPAIIEHHOIO YMHOMKEHHUS: KBaApaT CYMMBbI U
KBaJIpaT pa3HOCTH, KyO cyMMBbI U Ky0O pa3HocTU. Perienne 3aqad ¢ mTOMOIIBI0 YpaBHEHU I

OcHOBHas 11€71h - BEIPA0OTaTh YMEHHUSI BBITIOJIHSTH JEHCTBUS C MHOTOWICHAMH, IPUMEHATHh (DOPMYJIBI KBaapaTa CyMMBI U KBaJpaTa pa3HOCTH,
KyOa cyMMbI U Ky0a pasHOCTH AJisl IpeoOpa3oBaHus KBajJpaTa U KyOa JIByusieHa B MHOT'OUJIEH.

N3ydyenne maHHOW TeMbI ONMUpaeTCs HA 3HAHUS, MOTYYCHHBIE NIPH H3y4eHUU TeMmbl «BBemeHue B anreOpy». Mcmonmb3yroTcs CBOICTBa ali-
reOpanyecKux CyMM W TIPOM3BEICHUH, MPaBUIa PACKPHITHA CKOOOK M MPUBEICHUS MOJO0HBIX ClIaraeMbIX. TepMHHAMU «OJHOUWICH» U «MHOTOUYJICHY
HA3BIBAIOTCS TaKWE alreOpanyecKue BhIPaXKEHHs, C KOTOPBIMU YYallluecs, Mo CyTH, yxxe umenu aerno. OCHOBHOE BHUMaHUE B JJAHHOW TeMe YAeNseTcs
PacCMOTPEHHUIO AJITOPUTMOB BBITIOJTHEHHUS JEHCTBUM HAJl MHOTOWIEHAMHU - CIOXEHUS, BBIYUTAHUS, YMHOXKEHUS, IIPU 3TOM MOJUYEPKUBAETCS CIIEAYIO-
N TEOPETUUECKHU (haKT: CyMMYy, pa3HOCTh U MPOU3BEICHNE MHOTOWICHOB BCET/1a MOKHO MPEACTAaBUTh B BUJIE MHOTOWICHA. B Xo1e nmpakTuueckoi
JESATENbHOCTH y4yalMecs JOHKHBI BBINOJHUTH 33JlaHHMsl KOMIUIEKCHOTO XapakTepa, MPEeAyCMAaTPUBAIOIIME BBINOJIHEHUE HECKOJIbKHX JACUCTBUM.
Opnako cienyeT WMeTh B BHAY, YTO HAa 3TOM JTale OCHOBHBIM PE3YyJIbTAaTOM SIBISIETCSl OBIAJICHHE COOCTBEHHO alrOpUTMaMH JEHCTBUN HaJ
MHOT'OWICHAMH, a MPEeoOpa30oBaHUsIM IIEJIBIX BBIpaKEHUU OyAET yAeleHO BHMUMaHuE eme U B § kiacce. OBnajgeHue NEHCTBUSIMU C MHOTOWICHAMHU
COITPOBOXK/IAETCS Pa3BUTUEM YMEHUH peliaTh TUHEIHbIE ypaBHEHUS U MPUMEHSATH alredpandeckuii MeTo 1 peleH!s] TeKCTOBBIX 3a/1ay.

8. Pa3iio:keHHe MHOTOYWIEHOB HA MHOKUTE/IH

BriHecenne o0Iero MHOXHUTENS 32 CKOOKH. Croco0 rpynmupoBkd. Dopmysia pa3HOCTH KBaApaToB, (GOPMYJIBI CyMMbI KyOOB M Pa3HOCTH
KyOOB. PaznoxxeHue Ha MHOXKUTEIH ¢ TPUMEHEHUEM HECKOJIbKMX CrIoco00B. Perienne ypaBHEHUH ¢ TOMOIIBIO Pa3I0KEeHHI HA MHOKHUTEIH.

OcHoOBHasl 11e/1b - BBIPA0OTaTh YMEHHUE BBIMOIHATH PA3I0KEHHE HA MHOXHUTEIU C IMOMOIIBI0O BHIHECEHHS OOILIEr0 MHOMXHUTENS 32 CKOOKH U
CIoCOOOM TPYIITUPOBKH, & TAKKE C MPUMEHEHHEM (POPMYJT COKPAIIIEHHOTO YMHOXKEHUSI.

Bomnpoc o pa3nokeHnn MHOTOWICHOB Ha MHOXKHTENU JaeTcs B BUJIE OTACIbHOM TEeMbl, B KOTOPYIO OTHECEHO TaK)Ke 3HAKOMCTBO C (hopMyIaMu
pa3HOCTH KBAJPATOB, PA3HOCTH M CyMMbI KyOOB. PaccMmaTpuBarOTCS HEKOTOpBIE CHEIMAIbHBIE MpPHUEMbI MpeoOpa3zoBaHUs MHOTOUYIEHOB, IMOCIHE
KOTOPBIX CTAHOBUTCSI BO3MOXKHBIM MPUMEHEHHUE CrIoco0a TPYIMIMUPOBKY : pa30ueHNe KaKoro-To WieHa MHOTOWICHA Ha J[Ba ClIaracMbIX U Ooliee, a Takxke
npUeM «IpubaBUTH - BeIYeCTh». ClenyeT NpoaokKuTh GOPMUPOBAHNE YMEHHUN COKpaliaTh APOOM U PAcCMOTPETh MPUEMBI pElIeHUs YpaBHEHUN Ha
OCHOBE PaBEHCTBA IIPOU3BEICHUS HYIIIO.

9. YacrToTa u BEpOSITHOCTH

OTHOCHUTENIbHAS YacTOTa CIIYJaitHOTO COOBITHS. BEpOSITHOCTD CITyd4aifHOT'0 COOBITHS

OcHoOBHas 11eJIb - MOKa3aTh BO3MOKHOCTh OIEHUBAHUS BEPOATHOCTH CITYYAHOT'O COOBITHS 10 €T0 YacTOTe.



OCOOEHHOCTBIO TIpeAIaraéMoil METOAMKH SBISETCA CTATUCTHMUYECKMH MOAXOJ K MOHATHIO BEPOSATHOCTH: BEPOATHOCTh CIYy4alHOrO COOBITHS
OLIEHMBAETCS IO €ro 4acToTe IpU MPOBEAEHUHU OOJIBLION cepuu 3KCrepuMeHTOB. [Iporecc crabuiau3aluy 4acTOTHI MOJE3HO WIIIOCTPUPOBATH C
MTOMOIIBIO TpaduKa.

8 kaace

1. Auaredpanyeckne apodu Anrebpanueckass aApoOb. OCHOBHOe cBOMCTBO anredpanueckoi apodu. Cokxpamienue apoGeil. CroxxeHue,
BBIUHUTAHNE, YMHOKEHHE U JiefieHHe anreOpandeckux apodeil. CreneHb ¢ LEIBIM MOKa3aTeleM M ee CBOMCTBA. BrlaeneHne MHOXUTENS - CTENEeHU
JECATH - B 3alIUCU YHCIA.

OcHoBHas 11e7b - CPOPMUPOBATh YMEHHsI BBIOIHATH JEHCTBHS C anreOpanuyecKuMH JIpoOsiMH, JEUCTBUS CO CTENEHSMH C IIeJIbIM MOKa3aTeseM;
Pa3BUTh HAaBBIKM PELLIEHUS TEKCTOBBIX 3aJ1a4 aIreOpandeckuM METOJIOM.

OTa Tema SBISETCS €CTECTBEHHBIM IPOJODKEHHEM M pa3BUTHEM HAYaTOro B 7 KJacce CHCTEMAaTHYeCKOro H3Y4YeHHs MpeoOpa3oBaHUi
palMoHaIbHBIX BblpakeHUH. V3nmoxeHue 1enecooOpa3HO CTPOUTh, KaK M NMPHU M3Yy4eHUU NpeoOpa3oBaHUil OyKBEHHBIX BBIpaK€HHH B 7 Kiacce, ¢
OIIOpOii Ha OMBIT PaboThI ¢ yucIaMu. [ TaBHBIM pe3yabTaTOM 00YYEHHS JODKHO SIBUTHCS BIIJICHHE ITOPUTMAMU CIIOKEHUS, BBIYUTAHUS, YMHOKEHUS
u aeneHus anredpanueckux apoOeil. KomnyecTBo U ypoBeHb CIIOKHOCTU 3a/laHUM, TPEOYIOUIMX BBIIOJHEHUSI HECKOJIBKUX NEHCTBUI, ONpeesoTcs
CaMHM y4YHUTeNIeM B 3aBUCUMOCTH OT BO3MOXKHOCTeH kiacca. IIpu 3ToM HEoOXoauMO MMETh B BUAY, YTO B COOTBETCTBUM C OOLICH Hieeil pa3BUTHs
coJiep KaHus Kypca [0 CIUpajy B 9 Kilacce IpeyCMOTPEH €Ille OJMH «IIPOX0/» MpeoOpa3oBaHuUs pallMOHAIBHBIX BBIPAKEHUH.

CaMocTosTeNnbHbI (PparMeHT TEMbl MOCBSIIEH M3YyYEHHIO CTENEHW C LEeIbIM IOoKa3areaeM. MOTUBOM JUisl BBEJIEHHUS 3TOrO MOHSATUS CIYKUT
11eJ1eCO00Pa3HOCTh MPEACTABIECHUS OONIBIIMX U MaJIbIX YHCEJI B, TAK Ha3bIBAEMOM cTaHAapTHOM BHJe. C 3TUM CIOCOOOM 3alHCH YHCEIT yJallluecs yxe
BCTPEYAIHCh HA YPOKaX (PU3UKH.

3aBepmiaeTcss TeMa (parMEeHTOM, IOCBSIIICHHBIM PEIICHWIO YPaBHEHWH W TEKCTOBBIX 3amad. [lo cpaBHeHHMIO ¢ KypcoM 7 Kiacca 37ech
npeyaratlorcsi 0osnee CIOXKHBIE B TEXHMYECKOM OTHOIIEHMM YpaBHEHMs (XOTS, Kak M B 7 Kiacce, 3TO MO-NIPEXKHEMY ILelible YpPaBHEHUs, HO
coJieprKaniye IpooHbIe KOIPPUITUSHTHI).

2. KBaapaTHble KOpHHI

KBaaparueiit xopenbp u3 uyucna. Ilonstue o0 wuppanuoHanbHOM 4Hcie. JlecaTUdHbIe NPHOMMKEHUS KBaapaTHoro KopHs. CBoiicTBa
apu(METHYECKOro KBaJAPaTHOrO KOPHS M UX MPUMEHEHHE K peoOpa3oBaHUIO BeIpakeHH. KopeHb TpeTheil cTeneHu, NOHATHE O KOPHE 1-1i CTENEeHU

u3 yncna. Haxoxaenue npuOIMKeHHOT 0 3HAYeHHsI KOPHS C MOMOIIBIO KalbKysTopa. I'paguku 3aBucuMocteit Y = JX u y= x.
OcHoBHas 11e7Ib - Hay4YUTh NMPEeoOpa3OBaHUSAIM BBIPAKEHUH, COJEPKALINX KBaJpaTHbIe KOPHHU; HAa IMPUMEpPE KBAAPATHOTO U KyOMYECKOro KOpHeEi

c(hopMUPOBATH IPEJICTABICHUS O KOpHE N-if CTETICHH.

[TonsATHE KBampaTHOrO KOPHS BO3HHMKAET B Kypce NpU OOCYKICHHMH JBYX 3a7ad T'€OMETPHUYECKOW (0 HAaXOXJIEHUH CTOPOHBI KBajpara IO €ro
IIOAN) U anreOpandeckoi (0 dncie KopHel ypaBHEHHs BUIA X° = @, TJ€ a - NMPOM3BOIBbHOE YUCiIo). [Ipu pacCMOTPEHUH MEPBOM U3 HUX JAKOTCS
HayalbHbIe NPECTaBICHUS 00 UPPALMOHATBHBIX YACIIAX.



B conmepxaHue TeMmbl I1€€CO00pa3HO BKIIOYUTH HETPAAMIIMOHHBIA I aireOpbl Bompoc - Teopemy Iludaropa. DTo MO3BOIUT Mpoje-
MOHCTPHUPOBATh €CTECTBEHHOE MPHUMEHEHHE KBAAPATHBIX KOPHEH UIsI HAXOXACHUS AJTUH OTPE3KOB, MOCTPOCHUSI OTPE3KOB C HMPPALM OHATBHBIMH
AJIMHaMH1, TOYCK C HppalliuOHAJIbHBIMU KOOpAWHATAMMU.

[lenecooOpa3Ho Takke aKTHBHO MCIIOJIB30BAaTh KaJbKYJIATOpP, MPUYEM HE TOJIHKO B KaueCTBE MHCTPYMEHTA JJIsl U3BJIEUEHUS KOPHEW, HO M Kak
CPEICTBO, MO3BOJISAIONIEE TPOMILITIOCTPUPOBATH HEKOTOPHIE TEOPETUYECKUE UICH.

B xonme u3ydeHus aHHOM TeMBI NMPEIyCMAaTPUBAETCS 3HAKOMCTBO C IMOHSATHEM KyOHMYECKOro KOpHS, OJHOBPEMEHHO (HOPMUPYIOTCS HayallbHBIC

IpeJCcTaBIeHUs 0 KOpHE N-i ctenenu. PaccmaTtpuBatoTes rpaduku 3aBUCUMOCTEH Y = JX u y= Ux.

3. KBaapatHble ypaBHeHUsI

KBanpatHoe ypaBHeHue. @opMyIibl KOpHEN KBapaTHOIO ypaBHEHMs. PellieHne TeKCTOBBIX 3a/1au COCTABJIEHUEM KBAJIpaTHBIX ypaBHEHUH. Teopema
Buera. PaznoxxeHne Ha MHOKHUTENHN KBaJAPATHOT O TPEXWICHA.

OcHoOBHasl LIeJIb - HAy4UTh pellaTh KBaJApaTHbIE YPAaBHEHMSI U UCIIOIB30BATh UX IIPH PELICHUH TEKCTOBBIX 3a7a4.

B Temy BKIIOYEH BeChb MaTepuall, TPAAMIMOHHO OTHOCAIIMMCS K 3TOMY pasleny Kypca. B To ke Bpems Ipemnararorcs U HEKOTOpbIE
CYILIECTBEHHBIE U3MEHEHMS: pACCMOTPEHUE TeopeMbl Brera cBs3bIBaeTCs ¢ 3aa4eil pa3ioKeHUsl KBaIpaTHOrO TPEXWIECHA HA MHOXKUTEIHN; B CUCTEMY
YIPaXHEHUM JOKHBI TOCTOSHHO BKJIIOYAThCA 3a/aHUs Ha pPEIICHHWE YPAaBHEHMM BBICIIMX CTENECHEH; CIIEJyeT AaKTUBHO HCIOJIb30BaTh METOL
IIOICTAHOBKH.

Bbonbioe MecTo OMKHO ObITh OTBEACHO PELICHHI0 TEKCTOBBIX 3ajad, IPU 3TOM pacCMaTPUBAIOTCS HEKOTOPbIE OCOOCHHOCTH MaTeMaTHMYeCKHUX
MOJIEJIEH, ONUCHIBAIOLINX PEAJIbHBIE CUTYALlUH.

B cBsA3u ¢ paccMOTpeHHEM BOIIPOCA O Pa3I0KEHUM HA MHOXKUTEIN KBAJPAaTHOIO TPEXUWICHA MOABIISICTCS BOSMOKHOCTD ISl JaJIbHEUIIErO Pa3BUT UL
JMHAU TPeo0pa3oBaHMi areOpandecKuX BhIPaKECHHH.

4. Cucrembl ypaBHeHH I

VYpaBHeHue ¢ aByMs INepeMeHHbIMH. JIMHelHoe ypaBHEHHE C IBYyMs MEPEeMEHHbIMU U ero rpaduk. Ilpumepsl pemieHHs ypaBHEHUH B IENBIX
gyrcnax. CucremMa ypaBHEHHIA; pPEUICHHE CHCTEM JBYX JHMHEWHBIX YpaBHEHUWH C JBYMS NEpeMEHHBIMHU, rpaduueckas uHTepnpetarus. [Ipumepst
pEILIEHUs HEMMHEWHBIX CUCTEM. PelnieHne TeKCTOBBIX 3a7a4 COCTABICHUEM CUCTEM ypaBHEHUH. Y PaBHEHUE C HECKOJIBKUMH IIEPEMEHHBIMHU.

OcHOBHasl 1eNIb - BBECTH MOHATHUS YpaBHEHHUS C JABYMS NEPEMEHHBIMH, IpaduKa ypaBHEHHs, CUCTEMBl YpaBHEHUH; 0OyYUTh PEIIEHUIO CUCTEM
JIMHENHBIX YPABHEHUN C ABYMsI IEPEMEHHBIMH, a TAK)KE MCIIOIb30BAHMIO IIPMEMA COCTABIICHUs CUCTEM YPAaBHEHMI MPU PEILIEHUH TEKCTOBBIX 3a/1a4.

OcHOBHOE cozep KaHMe JAHHOM TEMBI Kypca CBSI3aHO C paCCMOTPEHUEM JIMHEWHOIO YPAaBHEHMS U PELICHHEM CHCTEM JINHEHHBIX YpaBHEHHU. B 1O
e BpeMs IPUBOAATCS NMPUMEpPbl U HEMTUHEHHBIX YpaBHEHMH, pacCMaTpUBAIOTCA UX T'paUKH, PEIIAlOTCs CHCTEMBbl, B KOTOPBIX OJHO ypaBHEHHME HE
ABJISIETCS] INHEWHBIM.

OCOOEHHOCTBIO U3JI0KEHHUSI SBIISICTCS AKIIEHTUPOBAHNE BHUMaHU Ha OJIOKE BOIIPOCOB, IO CYTH OTHOCSIIUXCS K aHAJIMTUYECKON reoMeTpun. Tema
HAUYMHAETCs C BOIIPOCA O MPSMBIX Ha KOOPAWHATHOM IJIOCKOCTH: pacCMaTpUBaeTCs ypaBHEHHUE MPSIMOI B pa3IMUHBIX (OpMax, CHelMaIbHOE BHUMAHUE
yaesnsietcs: ypaBaeHuto Buga Y =KX+, dopmynupyercs ycnoBue mapaienbHOCTH NPSIMBIX, a B KAYECTBE HE0OS3aTeIbHOTO MaTepraia MOXKeT ObITh

pPacCMOTPEHO YCIIOBHE MEPIEHAUKYISIpHOCTH MpsAMbIX. ChopMUpOBaHHBIN aHAIMTUYECKUN ammapar MPUMEHSETCS K PpEIHICHUI0 3aaay
FeOMETPUUYECKOr0 CoJiepKaHus (HanpuMep, COCTaBIeHHE YpaBHEHUS IPSMOM, MPOXOAAIIEH yepes3 JBe JaHHbIE TOUKHU, IPSIMOM, apaieIbHON JaHHOM
U MPOXOJSAILIEH uepe3 JaHHYI0 TOUKY, U 1Ip.).



[Ipomomkaercs pemeHne TeKCTOBBIX 3a1a4 are0OpandeckuM METOI0M. Ternepb MaTeMaTHYeCKON MOCIIbI0 pAaCCMaTPUBAEMON CUTYAIIMH SIBJISICTCS
CHUCTeMa YPaBHEHHMI, MPH 3TOM B SIBHOM BHJE (HOPMYITUpPYETCS CIEAyIolias MBICIb: MPU MEpeBOAe TEKCTOBOHM 3aJaud HAa MaTeMAaTUYECKUU SI3BIK
y100HO BBOJAUTH CTOJIBKO MEPEMEHHBIX, CKOJIBLKO HEU3BECTHBIX COACPKUTCS B YCIOBHH.

5. DyHKIUHN

Oynkuust. O6nacTh onpeaeneHus U odaacTh 3HaueHu ¢pyHkuuu. ['paduk Gynkuuu. Bospacranue u yobiBaHue GYHKIIUU, COXpaHEHHE 3HaKa Ha

npoMexyTke, Hynu GyHkiuuu. @yHknun y=kx, y=kx+l, y= k u ux rpaduku. [Ipumeps! rpaduueckux 3aBUCUMOCTEH, OTPaXKAIOIUX pealIbHbIC
X

IIPOLIECCHI.
OcHOBHas ~ 1eNb - MO3HAKOMHUTh  YYalIUXCS C  TOHATHEM (YHKIMH, PACIIMPUTh MAaTEeMaTHYECKUH S3bIK BBEIEHUEM ()YHKIIMOHAIbHOU
TEPMHHOJIOTMU U CUMBOJIMKH; PACCMOTPETh CBOMCTBA M ITpaUKN KOHKPETHBIX YHCIOBBIX (GYyHKIMIA: JsuHeiHod ¢yHknuun Y =KX, y=kx+I| wu

k .
GbyHKIMH Y = —; TOKa3aTh 3HAYMMOCTh (PYHKIIMOHAJIBHOTO ammapara Jis MOJEIMPOBAHUS pealbHBIX CUTyalldi, HAYYUTh B HECIOXKHBIX CIydasx
X

IIPUMEHATH MTOJIy4E€HHBIEC 3HAHUS [T PEIICHUS IPUKIAIHBIX U IPAKTUYECKUX 3a/1a4.

Marepuan JaHHOM TeMbl OMMPAETCs Ha YMEHUs, OJydeHHbIE B pe3ysbTare padoThl ¢ TpaKaMy pealbHbIX 3aBUCUMOCTEH MEXy BEIUYMHAMHU.
AKIIEHT Jienaercsi He CTOJNBKO Ha ONpeieieHHE MOHATHS (YHKUUU W CBA3AHHBIX C HUM MOHSTHH, CKOJBKO Ha BBEJICHHE HOBOTO S3bIKA, HOBOM
TEPMHUHOJIOTMM U CHUMBOJHMKHU. IIpy 3TOM HOBBIH S3BIK IMOCTOSHHO COIIOCTABIISIETCSI C YK€ OCBOCHHBIM: BHHMaHuEe oOpalaercsi Ha yMEHHe
nepedopMyIMpoBaTh 3a1a4y MM BOIIPOC, IEPEBECTHU UX C sA3bIKA IPa(UKOB Ha A3bIK GYHKLUUHN JINOO ypaBHEHUH U IIp.

OCoOEHHOCTBIO JAHHOM TEMBI SBJSIETCS PUKJIaIHAs HApaBJIeHHOCTh ydeOHoro MaTeprana. OCHOBHOE BHUMaHUE yiemseTcs rpadukaM peanbHbIX
3aBUCHUMOCTEH, MOJIEMPOBAHUIO Pa3HOOOPAa3HBIX peajbHBIX CUTYyalUi, (POPMUPOBAHUIO MPEICTABICHUSI O CKOPOCTH POCTa WK YOBbIBaHUS (DYHKIUU.
[Tpu n3yueHnn TUHEHHOM QYHKIUM clenyeT IBHO cPOPMYyITUPOBATh MBICIL O TOM, UYTO JUHEHHON (PYHKIMEH OMUCHIBAIOTCS MPOLIECCHI, TPOTEKAIOINe
C IIOCTOSIHHOM CKOPOCTBIO, [IO3HAKOMUTD YYAIUXCS C UACEH JIMHEWHOMN alllPpOKCUMALIVH.

6. BeposATHOCTb M CTATHCTHKA

CraTtucTudeckue XapakTepUCTHKH psJia TaHHBIX, MEMaHa, cpeliHee apudmernueckoe, pazmax. Tabnuua yactor. BeposTHOCTE paBHOBO3MOKHBIX
coObITHit. Kimaccuueckast popMysia BEIUMCICHUS BEPOSITHOCTH COOBITHS M YCIOBUS ee TpuMeHeHus. [IpecraBienne o reoMeTpruuecKOi BEPOSITHOCTH.

OcHoBHast 11e7b - c(OpMUPOBATH MPEACTABIEHUE O BO3MOXKHOCTAX ONHMCAHHUA M OOpaOOTKM JaHHBIX C TOMOIIbIO Pa3IMYHBIX CPEIHUX;
MO3HAaKOMMTh y4allluXcs C BBIYMCICHUSIMU BEPOSTHOCTU CIIy4alfHOrO COOBITHSI C IIOMOIIBIO KJIacCHYeCKOHM (GOpMysibl U U3 T'€OMETPUUYECKHX
COOOpakeHMi.

Marepuan JaHHOW TeMbl 3HAKOMHUT C CUTYallMsIMH, TPEOYIOIIMMHU BBIYMCIEHUS CPEIHUX ISl aJeKBATHOTO ONMMCAHUS psAna JaHHBIX. OCHOBHOE
BHUMaHHUE yJeJseTcs 1el1eco00pa3sHOCTH HCIOIb30BaHNUS MO/Ibl, MEJMAHBI MJIM CPEIHET0 apU(PMETUIECKOT O B 3aBUCUMOCTH OT CUTYaLlUH.

B mpenpinymmx kimaccax ObUl pacCMOTPEH CTAaTHCTUYECKUMM TOAXOA K IOHATUIO BEPOSTHOCTH, HA OCHOBE KOTOPOrO BBOJHUTCS THUIIOTE3a O
PaBHOBEPOSTHOCTH COOBITHH, IO3BOJSIONIAS B CUTYallMM C PAaBHOBO3MOKHBIMH HCXOJaMHU TIPUMEHSTH KIACCUYECKYI0 (OPMYITY BBIUYHCICHUS
BEPOATHOCTU coObITUA. KpoMe Toro, paccMaTpuBaeTcsi FeOMETPUUECKUI MOJAXO0/ K MOHATUIO BEPOSATHOCTH, MO3BOJIAIONINI B HEKOTOPBIX CUTYaIHSX C
0ECKOHEYHBIM KOJIMYECTBOM MUCXO/I0B BHIYUCIISTH BEPOATHOCTh HACTYIUICHHUS! COOBITHS KaK OTHOIIECHUS IUIoaneii gpuryp.



9 kiaacce

1. HepaBeHncTBa

JlelicTBuTeNnpHBIE YMCIa KaKk OECKOHEUHBIE JeCATUYHBIE ApoOH. UMCIOBbIE HEPAaBEHCTBA M HMX CBOMCTBA. JlOKa3aTelbCTBO YHUCIIOBBIX H
anreOpanvecKux HEpaBeHCTB. JIMHEITHbIE HEPABEHCTBA C OHON MTEPEMEHHON U UX CHCTEMBL. TOUYHOCTh TPUOIMIKEHUSI, OTHOCUTENIbHASI TOYHOCTb.

OcHoBHasl 11eJ1b - MO3HAKOMHTH YYaIIUXCSl CO CBOWCTBAMHU YMCIIOBBIX HEPABEHCTB U UX MPHUMEHEHUEM K PEIIeHHUI0 3a7a4 (CpaBHEHUE U OIICHKa
3HaYeHUH BBIPAKEHUH, JOKa3aTeILCTBO HEPABEHCTB U JIp.); BBIPa0OTaTh YMEHHE PELIaTh JIMHEHHBIC HEPABEHCTBA C OJTHON MIEPEMEHHOM U MX CHCTEMBI.

N3ydyenue tembl HaumHaeTcs ¢ OOOOIIEHUS W CHUCTEMAaTHU3allMM 3HAHUN O JEHCTBUTENBHBIX YHCIAX, [MOBTOPEHMS] M3BECTHBIX y4allUMCS
TEPMUHOB: HATypaJlbHbIC, LEJIbIE, PAlMOHAIbHBIC, ACHUCTBUTEIBHBIE YUCIIA - U PACCMOTPEHUS OTHOLIEHUW MEXAY COOTBETCTBYIOIIMMH YUCIOBBIMU
MHOXKecTBaMH. [Ipu sToM OeckoHedHasi JecsTHYHAs IpoOb HE SIBISIETCS UCXOAHBIM TOHSTHEM [UISl OMpEeNeNieHHUs NEHCTBUTENBHOrO 4YHCIa, a
paccMaTpuBaeTCsl Kak ero «yHHBepcallbHOE UMs». Bompoc o nepuoandyeckux U HEMEPUOAMUECKUX IPOOSX MOXKET ObITh OTHECEH K HEOOS3aTeIbHOMY
MaTepuay.

CBoJicTBa 4YMCIIOBBIX HEPABEHCTB WIUIFOCTPUPYIOTCS F€OMETPUYECKH M MOATBEPKIAIOTCS YMCIOBBIMU IpuMepaMu. PaccmorpeHue Bompoca o
pELICHNU JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM CONPOBOXKIAETCS BBEACHUEM IIOHATHI PABHOCHIIBHBIX YpPAaBHEHH W HEPABEHCTB,
bopMyIUpPYIOTCS CBOICTBA PaBHOCHJIBHOCTH YpaBHEHMH U HepaBeHCTB. [IproOpeTeHHbIE ydaluMHCS yYMEHUS MOJIy4yaroT Pa3BUTHE MPHU PELICHUH
CUCTEM JIMHEHHBIX HEPABCHCTB C OJHOM IEpeMEHHOH. PaccMarpuBaercs Takke BOIPOC O JOKA3aTEIIbCTBE HEPABEHCTB. YUalllMeCs 3HAKOMATCS C
HEKOTOPBIMU IIPUEMaMM J0Ka3aTeIbCTBA HEPABEHCTB; CUCTEMa YIPAKHEHHUM CONEPKUT 3HAYMTEIBHOE YMCIIO 3aJaHHMI Ha NPUMEHEHHE ammapara
HEPaBEHCTB.

2. KBagpaTnuHas pyHKUust

Oyukmust Y = ax’ +bX+C u ee rpaduk. CBoiicTBa KBagpaTHUHON (GYHKIMK: BO3PACTAHHE M yObIBAHHE, COXPAHEHHE 3HAKA HA MPOMEKYTKE,
HauOosblee (HauMeHblIee) 3HaueHue. Perenrie HepaBeHCTB BTOPOM CTENEHU € OJJHOW MEPEMEHHOI.

OcHOBHas 11€J1b — IIO3HAKOMHTHh YYAIIUXCSA C KBAApPAaTHUYHONW (YHKIMEH KaK C MaTeMaTH4YeCKOHW MOJICNIbI0, OIMCHIBAIOIICH MHOTHE
3aBUCHUMOCTH MEX]y pealbHBIMU BEIHUYMHAMU; HAYYUTh CTPOUTH Tpaduk KBaIpaTUYHONW PYHKIIMH U YUTATh 1O TpaduKy ee CBOiCTBa; chOpMUPOBATH
YMEHHE HCIONIb30BaTh IpaduyecKue NpeCTaBIeHus Ui PeleHUs] KBaJpaTHbIX HEPABEHCTB.

OCOBEHHOCTH MPHHSTOrO MOJX0/A 3aKII0UAETCS B TOM, YTO H3ydEHHE TeMbl HAUMHACTCS C OOLIero 3HaKoMcTBa ¢ hyHkimel Y = ax’ +bx+c;
paccMaTpUBAIOTCS TOTOBbIE TpadUKU KBaAPATUUHBIX (DYHKIMI U aHATU3UPYIOTCS UX OCOOCHHOCTHU (HAJIMYUE OCH CUMMETPHUH, BEPIIUHBI, HAIIpaBlICHUE
BETBEH, pacroioKeHne Mo OTHOIIEHHUIO K OCH X), IPH 3TOM aKTUBU3UPYIOTCS 00IIMe CBeACHUS 0 (DYHKIIUAX, U3BECTHBIC YJallluMCs U3 Kypca 8 Kiacca;
y4almecs yJaTcs CTPOUTH Mapadoily 1o TOYKaM ¢ OMOpol Ha ee cumMmeTpuio. Jlamee ciemyer Oonee AeTalbHOE M3YYEHHE CBOMCTB KBaJIpaTHYHON
byHKIMHM, 0COOEHHOCTEH ee rpaduka U MPUEMOB €ro MOCTPOCHUSA. B CBSI3M C 3TUM MOXKET paccMaTpuBaThbCi MEPEHOC BIOIL OCEH KOOpAUHAT
OPOU3BONBHBIX TpadukoB. L[eHTpadbHBIM MOMEHTOM TEMBI SIBISIETCSl JOKA3aTEIbCTBO TOrO, 4YTO Tpaduk I000M KBagpaTUIHON (HYHKIUU

y= a.X2 +bX+C moxer ObITH IMOJIYUYCH C IIOMOIIBIO CABUTOB BAOJIb KOOP AMHATHBIX ocel napa6om,1 y= aX2 . Tenepb ydqamuecs 110 KOS(l)(i)HL[I/IeHTaM
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KBaJIpaTHOI'O TpexX4jcHa aX" + bx+c MOTr'yT IPCACTABUTDH O6I.I.[I/II/I BUJ] COOTBCTCTBYIOIIICU napa60J1H U BBIYUCIIUTb KOOPAWHATBI €€ BCPIINHBI.



B cucreme ynpakHEHUH 3HAYUTENBHOE MECTO IOJDKHO OTBOAMTHCS 3aJadaM IPHUKIAJHOIO XapaKTepa, KOTOpbIE PEIalTCsA C ONOpOM Ha
rpaduyeckue MpeicTaBiIeHUs. 3aBepllaeTcs 3Ta TeMa PACCMOTPEHUEM KBAJpaTHBIX HEPABEHCTB, MPHEM pPELICHHs] KOTOPHIX OCHOBaH HAa YMEHHUHU
OIPENENIATh MPOMEXYTKH, Il TpaduK GyHKIHUN PACTIONI0KEH BhIIIe (HUKE) OCH adcIumcc.

3. YpaBHeHUS U CUCTEMBbI YPABHEHH

ParmonanbHele BelpakeHHs. JlomycTHMble 3HAUEHUS NMEPEMEHHBIX, BXOIAIIUX B anreOpandeckue BbIpakeHHs. ToXIeCTBO, 10Ka3aTeIbCTBO
TOXAECTB. PemieHne nenbix W JpoOHBIX ypaBHEHUH C OAHOM mepeMeHHOW. [Ipumepbl pemieHus HENIWHEHHBIX CHUCTEM YpaBHEHHMHA C JBYMS
nepeMeHHbIMH. Perienne TeKCToBBIX 3a1au. ['paduyueckas MHTEpIpeTanys perieHusl ypaBHEHUN U CUCTEM ypaBHCHHI.

OcHOBHas LeNnb - CHUCTEMaTU3UPOBATH CBEACHMSI O PALlMOHAIBbHBIX BBIPDAKEHUSAX U YPaBHEHUAX; MTO3HAKOMHUTb YYalIUXCA C HEKOTOPBIMHU
pUeMaMH DPEUICHUs YpaBHEHUH BBICIIMX CTENeHed, O0yYnTh pEIIeHUIO IPOOHBIX ypaBHEHUH, pPa3BUTh YMEHHE pellaTb CUCTEMbI HEJIWHEHHBIX
YpaBHEHUH C IBYMs MEPEMEHHBIMH, a TAK)KE€ TEKCTOBBIC 3a/1ayH; MO3HAKOMUThH C MPUMEHEHHEM TpadUKOB JJISl MCCIEJOBAHUS U PELICHUS CUCTEM
YpaBHEHUH C JBYMS MEPEMEHHBIMA M YPABHEHUM C OJTHON TTEPEMEHHOIA.

B nanHOil Teme cuCTeMaTH3UPYIOTCS, 00OOMIAIOTCS W Pa3BUBAIOTCS TEOPETHUECKUE MPEICTABICHHUS M IMPAKTUYECKHE YMEHMS y4alluXcs,
CBSI3aHHBIE C PALMOHAIBHBIMM BBIPAKCHUSMHU, YpPAaBHEHMSIMH, CHCTEMAMHM YpPAaBHEHUH. YTOYHSETCS WM3BECTHOE M3 Kypca 7 Kacca IOHATHE
TOXJECTBEHHOTO PAaBEHCTBA JIBYX pALMOHAIbHBIX BBIPAXKEHHUH; €ro CoAepKaHUWEe PpacKpbIBaeTCsl C JBYX HO3MLMH - anreOpandeckol wu
¢dyHKIMOHANBHOM. BBOAUTCS MOHATHE TOXKAECTBA, 00CYXKIAIOTCA IPUEMBI JOKA3aTEIbCTBA TOXKIECTB.

3HAYUTEIIPHOE MECTO B T€ME OTBOJAUTCS PEIICHHUIO PallMOHAIBbHBIX ypaBHEHHUH ¢ OAHOM nepeMeHHOM. CHCTeMaTHU3UPYIOTCS U YIiayOusitoT Cst
3HAaHMS YYalIMXCS O LEJBbIX YPAaBHEHHUSAX, OCHOBHOE BHHMAHHUE YJIEJSAETCS PELICHUI0 YPAaBHEHUN TPEThEH M YETBEPTOU CTENECHM YXKE€ 3HAKOMBIMU
y4YaluMcsl IPUEMaMHU - Pa3JIOKEHUEM Ha MHOYKUTEIM M BBEJIECHUEM HOBOW NEPEMEHHOM. 31€Ch K€ ydalllMecsl BIIEPBBIE BCTPEUAIOTCSA C PEIICHUEM
yYpaBHEHUH, COepkKaIIUX IIEPEMEHHYIO B 3HaMeHatene Apoou. [Ipogomkaercs pelieHue CuCTeM ypaBHEHUMH, B TOM YHCJIE paCCMaTPUBAIOTCSI CUCTEMBI,
B KOTOPBIX OJJHO YpaBHEHUE MEPBOH, a APYroe - BTOPOH CTENEeHHU, U IPUMEpPHI 00J1e€ CI0KHBIX CHCTEM.

B 3axmoueHue npoBoAMTCS TpaUuecKoe MCCIeJOBAHHME YpaBHEHHMH C OfHON mnepeMeHHOH. BooOmie rpaduueckas uHTeprperanus ai-
reOpanyuecKkrx BbIpaXKEHUH, ypaBHEHUHN U CHUCTEM JI0JKHA IMIMPOKO UCIOJIb30BATHCS IPU U3JI0KEHUU MaTepuaia BCel TEMBI.

4. ApudmeTnyeckasi 1 reoMeTpHUYECKas MPOTrPeCcCHU
Apudmernueckas u reomeTpuueckas nporpeccuu. @opmynsl N-To WieHa U CyMMBI 77 WIEHOB apU(PMETHUYECKOI U TeOMETPHUECKON MPOrPECCU.
[IpocTble 1 COXKHBIE IPOLEHTHI.

OcHOBHas 1€1b - PACIIUPUTh NPEACTABICHUS YyYallUXCsi O YHUCIOBBIX I0OCIEA0BATEIbHOCTSX; H3YUYUTh CBOMCTBA apU(PMETUUYECKOH H
reOMETPUUYECKON NPOrpeECCUii; pa3BUTh YMEHUE PEIaTh 3a7a4l Ha MPOLICHTHI.

B nanHO#l TeMe BBOIATCS HEOOXOAMMBIE TEPMHUHBI M CUMBOJIHMKA, B PE3YJIbTATE YETrO CO3JAETCS COJEp)KaTelbHasi OCHOBA JJIsi OCO3HAHHOIO
U3YUYCHMsI YHMCIIOBBIX IOCJIEJOBATEIbHOCTEH, KOTOPBbIE HEOJHOKPATHO BCTPEYAIMCh B HPEABIAYIIUX TeMax Kypca. XapakTepHOW €€ OCOOEHHOCTBIO
JIOJDKHBI SIBJIATBCSI IIUPOTa U pa3zHOOOpa3ue MPaKTHUUECKHX WIUTIOCTPAIMi, aKIEHT Ha CBSI3b M3Yy4aeMOro Marepuana ¢ OKPY)KAIOIIUM MHPOM.
BBenenne moHATHH apupMETHYECKOH U T€OMETPUUECKOW MPOTPEecCHil CIeNyeT OCYIIECTBIISATh Ha OCHOBE PACCMOTPEHHS NMPHUMEPOB W3 pealbHOU
KU3HU. Ha KOHKpETHBIX TpUMepax BBOJATCS MOHATHUS IPOCTBIX U CIOKHBIX IPOLEHTOB, KOTOPBIE T03BOJIAIOT PACCMOTPETh OONBIIOE YUCIIO IPAKTUKO-
OpPUEHTUPOBAHHBIX 3a1ad.

5. Cratucruyeckue ucciaegopanus. Koménuaropuka



['enepanbHas COBOKYIMHOCTh M BbIOOpKa. PamkupoBanue nanabix. [lomuron yactor. MaTepBanbHbIil psaa. ['ucrorpamma. Beibopounas
JCTepcusi, cpeJiHee KBaJpaTHuHoe oTkIoHeHne. KomOuHatopHeie 3a1aun. [lepecTaHOBKH, pa3MelIeHHs], COYETaHHsI.

OcHoBHas 11€1b — C(OPMHUPOBATH MPEACTABICHNE O CTATUCTHYECKUX HCCIEIOBAHUAX, 00pabOTKe JaHHBIX M HHTEPIPETAIIMH PE3YIIbTATOB.

B nanHoif Teme mpencTaBieH 3aBeplIAlONINil (parMEHT BEPOSITHOCTHO-CTaTUCTHUECKON JUMHUM Kypca. B Hell paccMaTpuBaroTcst JOCTyIHbBIE
y4aluMcsl NpUMEpPbl KOMIUIEKCHBIX CTaTUCTHYECKUX MCCIENOBAHUM, B KOTOPBIX HCHOJB3YIOTCS IOJNYYEHHBIE paHee 3HaHUs O Cly4ailHbIX
HKCMEPUMEHTAX, CIOco0ax MpPEACTABICHUS JAHHBIX W CTAaTUCTHUYECKMX XapaKTepHCTUKaxX. B Xone ommcaHus HCCIEAOBAaHUM BBOJATCS HEKOTOpHIE
HOBBIE€ CTATUCTUYECKHE MOHATHS, OTpa)karoliue crneuuduky AaHHOro uccienoBaHus. OHHM MO3BOJSAIOT MOHATHh KaK LIEHTpaJbHbIE TEHICHIMHU psaa
TaHHBIX, TaK W Mepy Bapualuu. BKIOYeHHe MaHHOTO MaTepuana HampaBlIeHO MpexJae Bcero Ha (GOpMHpPOBAHHME YMEHUN TOHUMATh H
UHTEPIPETHPOBATH CTATUCTUYECKUE PE3YIIbTaThl, IPEICTAaBIIIEMbIE B CPEACTBAX MACCOBOM MH(OPMAIIHH.

[Ipennonaraercs He CTONBKO (OpMalbHOE 3ayYHMBAHKWE HOBBIX TEPMUHOB, CKOJIBKO MEPBOHAYAIbHOE 3HAKOMCTBO C MOHSITHHHBIM anmapaTom
9TON 00JacTU 3HAHU, HEOOXOIUMOMN KaXJIOMYy COBPEMEHHOMY YEJIOBEKY.

Hepeqeﬂb TEM KOHTPOJIBLHBIX paﬁoT

7 ka1acc 8 kiacc

1. JIpoOu u mpoIeHTHI 1. Anrebpanueckue npodu

2. Ilpsimast u oOpaTHasi IPONOPIIMOHATIHLHOCTh 2. KBagpaTHble KOpHH

3. Bgenenwue B anre0Opy 3. Ksanparusle ypaBHEeHUs

4. VYpaBHeHUs 4. Cucrtembl ypaBHEHUI

5. Koopaunate! u rpaduku 5. OyHKIUU

6. CBolicTBa CTENEHU C HATYPAJIbHBIM MOKa3aTeleM 6. BeposTHOCTH U CTaTUCTHKA

7. MHoOrouneHsl 7. WroroBasi KOHTpOJIbHAS paboTa
8. CocraBneHue U pelieHne ypaBHEHUH

9. PaznoxeHue MHOTOYICHOB HA MHOXHUTEIH

10. YactoTa u BEpOSITHOCTH 9 kiacc

11. UtoroBas KOHTpOJbHAs paboTa HepasencrBa

KBanpatuunas GpyHKIus

PauuoHaneHbIe ypaBHEHHUs. Y paBHEHUS
CucreMbl ypaBHEHHI

ApudmeTrrueckas 1 reoMeTpUIEcKasi IPOrpeccuu
HToroBast KOHTpOJIbHAS paboTa

ook wdE



TpeOGoBaHVSA K VPOBHIO NOATOTOBKH 00 YVUAIONIMXCSH

B pezynomame usyuenus kypca ooyuarowuecs 001H#CHbL:

3HATH/MIOHUMAThH

CYIICCTBO MOHATUA MATEMATHYCCKOI'O JOKAa3aTCIIbCTBA, IPUBOAUTE MMPHUMEPLI 10KA3ATCILCTB,

CYIIIECTBO MOHATHUS aJIrOPUTMA; IPUBOJUTH IPUMEPHI AJITOPUTMOB;

KaK HCIIOJB3YIOTCA MATCMATH4YCCKUC (1)OpMy.]'II>I, YPaBHCHUA W HCPABCHCTBA, IMPHUMEPLI UX NMPHUMCEHCHUA I PCIICHUA MATCMATUYCCKHUX U
IPAaKTUYECKUX 3a]a4;

KaK MaTCMaTU4YCCKU OIMPCACIICHHBIC (1)YHKLII/II/I MOT'YT OIMUCBIBATH PCAJIBHBIC 3aBUCUMOCTH; IPUBOAUTL ITPUMCEPBI TAKOI'O OITMCAHUA;

KaK IOTPEOHOCTH MPAKTUKH [TPUBEIN MaTEMATUYECKYI0 HAYKY K HEOOXOAMMOCTHU PACIIUPEHUS IOHATHS YUCIIa;

BEPOSATHOCTHBIN XapaKTep MHOTUX 3aKOHOMEPHOCTEHN OKPYKAIOLIEr0 MUPaA; IPUMEPBI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

KakMM 00pa3oM TeoMeTpus BO3HUKIIA U3 MPAKTHUYECKHX 3aJad 3eMJIeMEepHsi; PUMEPHI T€OMETPUUYECKUX OOBEKTOB U YTBEPXKIECHUN O HUX,
Ba)KHBIX JJIS IPAKTHKHY;

CMBICIT UJCAIA3aHUN, ITO3BOJIAIOLIEH peuiaTth 3a/1a4u peanbHOU
JeWCTBUTENILHOCTH MaTEMAaTUYECKUMHU METO/IaMH, IPUMEpPBI OLIMOOK, BOSHUKAIOLINX MPU UI€AIN3alUH.

BBITIOJTHATh YCTHO apU(pMETHYECKHE NSHCTBUS: CIIOKEHHE W BBIYMTAHHE [BY3HAYHBIX YUCEN M JIECATHYHBIX NIpoOed C IByMsl 3HaKaMH,
YMHOKEHHUE OIHO3HAYHBIX YHCEN, apu(MeTnyeckre onepanui ¢ 0ObIKHOBEHHBIMH JPOOSIMHU C OHO3HAYHBIM 3HAMEHATENIEM U YHCIUTEIIEM;
NEPEXOAUTh OT OAHON (OPMBI 3aIMCH YHCEN K JPYTOi, MPEJCTaBIATh NECATHUHYIO ApOoOb B BUEC OOBIKHOBEHHOH M B MPOCTEUIIMX CIydasx
OOBIKHOBEHHYIO B BHJE JICCATUYHOM, MPOLEHTHI - B BUAE JpOoOM M IpoOb - B BHJIE NPOLEHTOB; 3allUChIBATh OOJbIINME M Majble YUCIA C
UCIIOJIb30BaHUEM LIEJIBIX CTENICHEN AECATKY;

BBITIOJTHATH apu(METHYECKHE ACHCTBUS C PAlMOHAJIBHBIMH YHCIAMH, CPAaBHHBATH pAIlMOHAJIbHBIC W JEHCTBUTENLHBIC YHCIA; HAXOIWTH B
HECJIOKHBIX CIIydasix 3HAYCHMsI CTEIEHEH C LeJIbIMU MTOKA3aTeIsIMU U KOPHEH; HaXOIUTh 3HAUCHHSI YMCIIOBBIX BBIPAXKEHUM;

OKPYTJIATH LIEJIbIe YHCIa U JIECATUYHBIE IPOOU, HAXOAUTH MPUOIMKEHUS YHCE ¢ HEJOCTATKOM U C M30BITKOM, BBITOIHATH OLIEHKY YHCIOBBIX
BBIPAKECHMI;

M0JIb30BAaThCSl OCHOBHBIMHU €AMHUIIAMM JIIMHBI, MacChl, BpeMEHH, CKOPOCTH, IUIOLIaaU, 00beMa; BhIpakaTh Oosee KpYyMHbIE eIWHULBI Yepes3
Oosee MeIKue U HA00OPOT;

pelaTh TeKCTOBBIE 3ajlauy, BKJIIOYast 3a/1a41, CBSI3aHHBIE C OTHOLLIEHUEM U C IPOMOPLHUOHATIBHOCTBIO BETUYHH, IpOOSIMHU U MPOLIEHTaAMH;
COCTaBJIATh OYKBEHHBIE BBIPAXKEHHS M (POPMYJIBI IO YCIOBHSAM 3aJ]1a4; OCYILECTBIIATH B BBIPAKEHUSAX U (OPMYJIaX YUCIIOBBIC MOACTAHOBKH H
BBITTOJTHATh COOTBETCTBYIOIIME BBIYHMCICHHUS, OCYIIECTBISITH IOJICTAHOBKY OJHOTO BBIPAKEHHUS B JPYroe; BBIpaXaTh u3 (GopMyn OIHY
IIEPEMEHHYIO Yepe3 OCTaJIbHBIE;

BBITIOJTHATH OCHOBHBIE JIEHCTBHSI CO CTEMEHSMH C IIEJBIMH TOKa3aTeNIIMHA, C MHOTOWICHAMH U C alreOpandecKuMH JpOOSMU; BBHIOIHATH
pasiio’keHNe MHOIOWIEHOB HAa MHOXKUTEIH; BBIITOJIHATH TOXKAECTBEHHbIE TPE00pa30BaHUs PALIMOHAIBHBIX BBIPAKEHHIH;



IPUMEHSTh CBOICTBa apu(pMEeTUYECKUX KBaJ[paTHbIX KOpHei Ui
BBIUUCIICHUS] 3HAYCHUH U peoOpa30BaHUN YHCIIOBBIX BBIPAXKEHUN, COIEPIKAINX KBaApaTHbIE KOPHHU;

pemaTh JUHEWHBbIe, KBAJPAaTHBIC YPaBHEHUS M PalMOHAIBHBIC YpaBHEHHS, CBOMISIINECS K HUM, CHCTEMBl JIBYX JIMHEHHBIX ypaBHEHUH H
HECJIOKHbIE HEJTMHEHHBIE CHCTEMBI;

peuaTh JIMHEMHBIE U KBAJAPAaTHBIE HEPABEHCTBA C OJHON IIEPEMEHHOM U UX CUCTEMBI;

pelaTh TEKCTOBBIE 3a7jaud alnredpanyeckuM METOA0M, MHTEPIPETHPOBATh MOMYYEHHBIH Pe3ysbTaT, MPOBOAUTH OTOOp PELICHUH, UCXOAs U3
(bOpMYyTUPOBKH 33/1a4H;

M300pakaTh YnciIa TOYKAMHA Ha KOOPAMHATHOU MPSMOM;

OIIpENeNIATh KOOPAWHATHl TOYKU IUIOCKOCTH, CTPOUTH TOYKH C 33aJaHHBIMU KOOpIMHATaMM; M300pakaTb MHOXKECTBO PEIICHUH JHUHEHHOro
HEPaBEHCTBA;

pacro3HaBaTh apupMETHYeCKHe M TE€OMETPUYECKHE NpPOrpecCHy; pelarh 3aadd ¢ MpPUMEHEHHEM (GOpMyJbl OOIIEro 4ieHa U CYMMBbI
HECKOJIBKUX MEPBbIX YJICHOB;

HaXOIUTh 3HaueHMsI (QYHKLUU, 3a7aHHON (hopMysol, Tabiuiel, rpag koM IO €e apryMeHTY; HaXOAUTh 3HA4eHUE apryMEeHTa 10 3HAYCHMIO
byHKIMY, 3aJaHHON rpadUKOM MU TabIuIeH;

OIIpEIeNIATh CBOMCTBA (DYHKINH 110 ee rpaduKy; MPUMEHSTh TpadrUuecKue MPeICTaBICHI IPH PEIICHHH YPaBHEHU, CHCTEM, HEPABEHCTB;
OIUCBIBATh CBOMCTBA N3YUEHHBIX (DYHKIIMH, CTPOUTH UX TpaduKH;

IIPOBOJHUTH HECIOXKHBIE JJOKA3aTeNbCTBA, MOIy4YaTh MPOCTEHINNE CIESICTBUS U3 U3BECTHBIX MM PaHee MOJyYCHHBIX YTBEPKICHUH, OIICHUBATh
JIOTMYECKYIO IPAaBUIBHOCTD PACCYKIACHUHN, UCIIOIb30BaTh IPUMEPHI sl MIUTIOCTPALMU U KOHTPIPUMEPHI JJIs1 OIIPOBEPIKEHUS YTBEPKICHHIH;
U3BJICKaTh WH(OPMALIUIO, IIPEICTABICHHYIO B TaOJIMIIaX, HA IMarpaMMax, rpadukax; COCTaBJIsATh TaOIMIIbI, CTPOUTH JHAarpaMMbl U rpaduKu;
pemaTh KOMOMHATOPHBIE 3a/1a4M TyTEM CUCTEMATUYECKOr 0 epedopa BO3MOXKHBIX BAPUAHTOB U C UCIIOIb30BAHUEM IIPABUIIA YMHOXKEHUS;
BBIYUCIIATH CPETHUE 3HAYCHUS PE3YIbTaTOB U3MEPEHUIA;

HaXOJUTh YaCTOTY COOBITHS, UCIIOIb3Ysl COOCTBEHHBIE HAOJIIOICHUS U TOTOBbIE CTATUCTUYECKUE JIaHHBIC;

HAXO/IUTh BEPOATHOCTH CIy4YailHBIX COOBITUI B MPOCTEHIINX CIydasx.

Hcnosib30BaTh IPpHOOPETEHHbIE 3HAHNSI M YMEHHS B IPAKTUYECKOM 1eITeJIbHOCTH U MOBCEIHEBHOM KM3HM JIJISA:

PEIICHNA HCCJIOXHBIX MPAKTHYCCKHUX PACUCTHBIX 3a4ad, B TOM YHUCIIE C HCIIOJIb30BAHHUEM IIPpH HGO6XOJII/IMOCTI/I CIIpaBOYHBIX MaTCpHaIOB,
KaJIbKYJIATOPA, KOMIILIOTEPA,

YCTHOH MPUKHUJIKUA U OLIEHKH PE3yJIbTaTa BRIYMCICHU; TPOBEPKHU pe3ysIbTaTa BEIUUCICHUS, C UCIIOIB30BAHUEM PA3INYHBIX IPUEMOB;

WHTEPIPETALMH PE3YJIbTATOB PEUICHU 3aa4 C YYETOM OIPAHMYEHHM, CBA3aHHBIX C PEAJbHBIMU CBOMCTBAMHU PACCMAaTPUBAEMBIX IIPOLIECCOB U
SIBIICHHI,

BBITMIOJTHEHUSI pacueToB IO (opmynam, cOCTaBie€HUsI (OPMYJ, BBIPAXKAIOIIUX 3aBUCUMOCTU MEXAY pEabHBIMM BEIMYMHAMM; HaXOXKICHUS
HYXHOH ()OpMyJIbI B CIPaBOYHBIX MaTepuanax;

MOACITUPOBAHUA MMPAKTUUCCKUX CI/ITyaHI/Iﬁ " UCCIICAOBAaHUA ITOCTPOCHHBIX MOJICJ'ICIZ C UCIIOJIb30BAHUEM aIlImapara anre6p51;



— ONHUCaHUs 3aBUCUMOCTEH MEXIy (PU3HUECKHMMH BEITUYNHAMU COOTBETCTBYIOIUMH (OPMYJIaMU IPU UCCICIOBAHUH HECIOKHBIX MTPAKTUYECKHX
CUTYAallUH;

— HHTEpIpeTaIuu rpauKOB peaabHbIX 3aBUCUMOCTEH MEX Ty BETMUYNHAMU;

— BBICTpPauMBaHUS apryMEHTAllUH MPH JI0KA3aTEIbCTBE U B AUAJIOTE;

— paclio3HaBaHMs JOrHYECKH HEKOPPEKTHBIX PACCYXKIACHUI;

— 3alliCU MaTeMaTHYECKUX YTBEPKIACHHH, JOKA3aTEIIbCTB;

— aHaJu3a peaJbHBIX YHCIIOBBIX JJAHHBIX, IPEJACTABICHHBIX B BUE TUArpaMm, rpagukoB, TaOJIHII,

— peHIeHHS MPaKTUYECKUX 3aJiad B MOBCEIHEBHOW U MPO(ECCUOHATBLHON JEATEIHPHOCTH C MCIOJb30BaHUEM JEHCTBUM C YMCIAMH, IIPOILICHTOB,
JUTHH, TUTOIIa iel, 00beMOB, BpEMEHHU, CKOPOCTH;

— peuieHHUs y4eOHBIX U MPAKTUYECKUX 3a/1a4, TPEOYIOIUX CUCTEMAaTHUECKOro rnepedopa BapuaHTOB;

— CpaBHCHHA IIIaHCOB HACTYIIJICHUSA CJ'Iy‘I&fIHBIX CO6I)ITI/II\/JI, JJIs1 OOCHKH BEPOATHOCTHU CHy‘I&ﬁHOFO COOBITHS B MNPaKTUYICCKUX CUTYyalUAgX,
COIIOCTAaBJICHHUA MOJCIIHN C peaHBHOﬁ CHTyaHHCﬁ; IIOHHMMAaHMA CTATUCTUYCCKUX YTBep)KHeHHﬁ.

Kpumepuu u nopmbl oyenku 3Hanuil ooyuaroumuxcs

Enunbie HOpMBI SBISIOTCS OCHOBOM MPHU OLIEHKE KaK KOHTPONBHBIX, TaK U BCEX APYTHX MUCHBMEHHBIX paboT Mo Maremaruke. [IpumMeHsis 3Tu
HOPMBI, YYHUTENh JOJKCH WHAMBHIYAIBHO IMOJXOIUTh K OIEHKE KaXKIOW MHCBMEHHOW pabOoTHI ydamlerocsi, oopamarh BHUMaHHE Ha KadeCTBO
BBITTOJTHEHHSI PAa0O0THI B IIEJIOM, @ 3aT€M YK€ Ha KOJMYECTBO OMMOOK M Ha UX XapaKTep.

OneHka MHUCEMEHHOW paboThl oOmpefenseTcs ¢ Y4€ToOM TMpexae Bcero e€ oOIIero MaTeMaTH4eCKOro YpPOBHS, OPUTHHAIBHOCTH,
MIOCJICIOBATEIIBHOCTH, IOTUIHOCTH €€ BBITIOJTHEHMS, a TAK)KE YMCIIa OIMOOK M HeJOYETOB U KauecTBa 0popMIICHUS PaboTHI.

Omm6OKa, TOBTOPSIOIIASICS B OTHON pabOTe HECKOIBKO pa3, paCCMaTPUBACTCA KaK OJIHA OIMIHOKA.

3a opdorpaduueckre OMMUOKH, JOMYIIEHHbIE YUeHUKAMH, OIICHKa HE CHIKaeTcs; 00 opdorpaduieckux ommodkKax TOBOTUTCS O CBEACHUS
MPEroIaBaTensi PyccKoro si3bika. OHAKO OMMOKY B HANMMCAHUU MAaTEMATHYECKUX TEPMHUHOB, YK€ BCTPEUABIIMUXCS IIKOJIHLHUKAM Kjlacca, JTOJKHBI
YYUTHIBATHCS KaK HEJJOYETHI B pabore.

[Ipu orieHKe MUCHbMEHHBIX PabOT MO MaTeMaTUKe Pa3IUYaroT rpyoble OMUOKHU, ONIMOKHA U HEAOYETHI.

K 2pybvim OTHOCSITCS OMIMOKH B BEIYMCIICHHSIX, CBUCTEIHLCTBYIOIINE O HE3HAHUU TaOIHUIIBI CIIOXKEHUS WIIA TaOJIMIIbI YMHOKEHUS, CBSI3aHHBIC C
HE3HAHWEM aJIrOpUTMa IMMHUCHhMEHHOTO CIOKCHUS WM BBIYUTAHUS YMHOKEHHUS W JIENICHWS HA OJHO- WJIM JIBy3HaYHOE YHCIO M T.II., OIIHOKH,
CBUJICTETLCTBYIOIINE O HE3HAHHH OCHOBHBIX (OPMYM, MpaBWJI U SIBHOM HEYMEHHUM HMX MPUMEHSTh, O HE3HAHWUU NPUEMOB pELICHHUS 3aad,
AQHAJIOTUYHBIX paHee H3yUYCHHBIM.

Ipumeuanue. Ecnu rpy0ast ommbOKa BCTpevyaeTcsi B padoTe TONBKO B OJHOM CIIydae W3 HECKOIbKUX aHAJOTMYHBIX, TO TIPU OIIEHKE paboTHI ITa
olmOKa MOXeT ObITh IPUPABHEHA K HErpyOoil.



[Ipumepamu HeepyOvix owiub6ok SBISIOTCSA: OIIMOKHU, CBSI3aHHBIE C HEAOCTATOYHO MOJIHBIM YCBOEHHEM TEKYIIEro y4eOHOro marepuaia, He
BIIOJIHE TOYHO C(POPMYITUPOBAHHBIN BOMPOC WM MOSCHEHUE MPU PEIICHUHU 337a4d, HETOYHOCTU MPH BHITIOTHEHUH F€OMETPUUYECKUX MOCTPOCHHUH U
T.IL.

Heoouémamu cunTatoTcsi HepaloHalIbHbIE 3allMCH IIPU BBIUMCICHUSIX, HEpallMOHAJIbHbIE TPUEMBI BHIYMCIEHUH, TPeoOpa3oBaHUil U peLIeHUH
3a/1a4, HEOpEKHOE BBIMOIHEHUE YEPTEKEH M CXeM, OTIENbHbIC MOTPEIIHOCTH B (OPMYITUPOBKE MOSICHEHUS MU OTBeTa K 3amade. K Hemouéram
MOYKHO OTHECTHU U APYrHe HEAOCTATKU PabOoThl, BEI3BAHHBIE HEIOCTATOYHBIM BHUMAaHUEM Y4YaIlIUXCsl, HAIPUMEP: HETMOIHOE COKpalleHne Apooei nuin
YIEHOB OTHOILIEHUS; OOpallleHue CMEIIAaHHBIX YMCEl B HENpPaBUIbHYIO APOOb MPHU CIOKEHUM U BBIYMTAHUU; MPONYCK HAaUMEHOBAHMI; MPOITYCK
qrcel B MPOMEKYTOUHBIX 3aMUCSIX; TepecTaHOBKa IU(p Mpu 3aMucy Yucen; OIMOKU, JOMYIIEHHBIE TPH MEePENUChIBAHUH, U T.I1.

OueHka nucbMeHHO# padoThl 10 BHINOJHEHNI0 BHIYMCINTEIbHBIX 32/JaHUI M ajredpanyeckux npeodpa3oBaHmii:

Ounenka «5» craBuTCs 32 0€3yKOPU3HEHHOE BBINIOJIHEHHE NMHCbMEHHOM paloThl, T.€.: a) €ClIi pelIeHUEe BCEX MPUMEPOB BEpHOE; 0) eciu Bce
JIEHCTBHUS U MPeoOpa3oBaHUs BBHIOIHEHBI MPAaBUIBLHO, 0€3 OMMOOK; BCE 3alMMCH XOJAa PEHICHHs PacloNIOKEHbI MOCIeA0BaTEeNbHO, a TAaKXKe CAelaHa
IIPOBEpKa PEUIeHUs B TeX CIy4asix, Korja 3To Tpedyercs.

Ouenka «4» ctaBUTCS 32 padOTy, B KOTOPOW JONyIIeHa oiHa (HeTpyOast) ommOKa MK IBa-TPHU HETOUETA.

Ounenka «3» CTaBUTCS B CIEAYIOUINX CITyJasiX:

a) ecu B paboTe uMeeTcs ojiHa Tpydast omuOKa 1 He Oonee oHON Herpy0oil ommoKw;

0) Ipu HaJIMYKUU OJTHOU IpyOOI OIMOKH U OJHOTO - IBYX HEJJOUETOB;

B) IIPH OTCYTCTBUHU I'PYOBIX OMIMOOK, HO MPH HATHMYHH OT JABYX J0 YETHIPEX (HErpyObIX) OmuooK;

I') IpY HAJIMYMU JIBYX HETPYObIX OIMOOK U He Oojiee TPEX HETOYETOB;

1) IpY OTCYTCTBHH OIMIMOOK, HO NMPH HATMYUH YETHIPEX U Oosiee HeTOUETOB;

€) €CII HaBEpHO BBIMMOJTHEHO HE OoJiee MOTOBUHBI 00bhEMa BCelt paboTHI.

OuneHka «2» CTaBUTCA, KOTJIa YUCIO OMIUOOK MPEBOCXOIUT HOPMY, IIPH KOTOPOH MOXKET OBITh BBICTABJIEHA MOJIOXKUTEIbHAS OLIEHKA, WM €CIU
NPaBUIILHO BBIIOJHEHO MEHEE 10/106UHbl BCEH paOOTHI.

Ipumeuanue. OueHKa «5» MOXET ObITh IOCTaBIIEHA, HECMOTPS HAa HaJMYME OJHOTO-ABYX HEIOYETOB, €CIIM OOYyYaroIuics 1l OpUTrHHAIbHOE
peleHne 3aaHni, CBUJETEIbCTBYIOIIEE O €r0 XOPOLIEM MaTeMaTHYECKOM Pa3BUTHH.

Ouenka nucbMeHHO# padoThl HA pelieHHe TEKCTOBbIX 3a/1a4:

Ounenka «5» cTaBUTCS B TOM Cily4ae, KOrJa 3ajaya pelieHa MpaBWJIbHO. XOJ pElIeHUs 3aJauyd BEPeH, BCE JCHCTBUS U IpeoOpa3oBaHUs
BBINOJIHEHBI BEPHO U PAllMOHAIBHO; B 3aj[aye, pelaeMoil ¢ BOIPOCaMu WM MOSCHEHUSIMU K JICMCTBUSAM, 1aHbl TOUHBIE U NPaBUIIbHBIE (POPMYIUPOBKU;
B 33/1a4e, pelraeMoi C MOMOIIBIO YPaBHEHUS, JTaHBI HEOOXOIMMBIE TIOSICHEHHUST; 3alTUCH TTPABUIIBHBI, PACIIONIOKEHBI TIOCIEI0BATENLHO, 1aH BEPHBIA U
MCUEPIBIBAIOIINN OTBET Ha BOMPOCHI 33]a4y; c/ieflaHa MpoBepKa pelieHus (B TeX cliydasx, Korja 3To TpedyeTcs).

Ouenka «4» cTaBUTCS B TOM Clly4yae, €Clid Py MPaBUIIBHOM XOJI€ PELIeHHUs 3a7a4uM JIOMyIleHa O/IHa Herpy0as ommroKa Win ABa-Tpu HeJ0uETa.

Ouenka «3» CTaBUTCS B TOM CIIydae, €CIIM X0 PEeIISHHs TPaBHJICH, HO JOMYIIECHBI:

a) ojHa rpydas omuoka u He 6osee oIHOM Herpy0oit;

0) onHa rpy0Oas ommOKa u He OoJiee IBYX HEJOYETOB;

B) TPU-UYETHIpE HETPyOble OMMOKH MPHU OTCYTCTBUU HEJOUYETOB;



T') IOMyIIEeHO He Oosiee MBYX HErpyObIX OIMTMOOK U TPEX HEAOUYETOB;

1) 6omnee TpEX HEAOUETOB MPHU OTCYTCTBUU OIIHOOK.

Ounenka «2» CTaBUTCS B TOM CiIy4ae, KOTJIa YHCIO OUIMOOK MPEBOCXOIUT HOPMY, MPH KOTOPOH MOXET OBITh BBICTABIICHA IMOJOKUTEIbHAS
OlICHKA.

Ipumeuanus:

1. Ouenka «5» MoOXeT OBITh MOCTaBJIEHA HECMOTPS Ha HaJIM4YUe OMHCKH MM HEA04€Ta, eciau OOydarouuiics Jajl OpUTMHAIBHOE pPEelICHHE,
CBUJIETEIBCTBYIOIIEE O €r0 XOPOILIeM MaTEMaTHYECKOM Pa3BUTHUH.

2. lonoxurenpHas oleHKa «3» MOXET ObITh BhICTAaBIIEHA OOYydaloleMyCs, BBHIOIHUBIIEMY PabOTy HE MOTHOCTHIO, €CIM OH 0e30UIHO0YHO
BBITOJIHUII O0JIee TTOJIOBUHBI 00bEMa Bcel paboThI

Onenka KOMOMHMPOBAHHBIX MHCbMEHHBIX PadOT MO MaTeMaTHKe:

[TuceMenHas paboTa 1Mo MaTemMaTuke, MoJIeKalas OleHUBAaHUIO, MOXKET COCTOSATh M3 33/1a4 U MpUMEpoB (KOMOMHUpOBaHHas pabora). B Takom
cllydyae IMperojaBaTelb CHavasa JaéT MpeiBapuTeNbHYIO OLEHKY KaX/I0i YacTu paboThl, a 3aTeM OOLIYI0, PYKOBOACTBYSICH CIIEIYIOIIIM:

a) ecniu 00€ 9acTH padOTHI OIEHEHBI OJJMHAKOBO, TO 3Ta OIEHKA JIOJDKHA OBITH OOIIeH /71 Bcel paboThI B 1IEJI0M;

0) ecnu OlLEHKU YacTel pa3HATCS Ha OJMH Oalljl, HaIpUMeEp, JaHbl OLIEHKH «5» U «4» min «4» u «3» U T.11., TO 32 paboTy B IIEJIOM, KaK MPaBUIIO,
CTaBUTCS O, OLIEHUBAIOUINI OCHOBHYIO YacTh PaboThI;

B) €CJIM OJIHA YacTh padOTHI OmeHeHa OamuioM «5», a Apyras - 6amioM «3», TO MpenoaaBaTelb MOKET OIEHUTh TaKylo paboTy B IIEJIOM OaioM
«4» TIpH YCIIOBUH, YTO OLIEHKA «5» IMOCTaBJIeHA 32 OCHOBHYIO YacTh PaOOThI;

I') €CJIM O/IHA U3 yacTel paboThl OlleHeHa OammoM «5» Win «4», a apyras - 6amuiom «2» uin «I», To mpenogaBaTeab MOXKeET OLEHUTh BCIO paboTy
0amtoM «3» MpH YCIOBHH, YTO BBICIIAS U3 ABYX JTAHHBIX OLIEHOK ITOCTABJICHA 32 OCHOBHYIO YacTh PaboTHI.

Ipumeuanue. OCHOBHOM CUMTAETCS Ta YaCTh pabOThI, KOTOpasi BKIFOYAET OOJBIINN TT0 00bEMY UM Hanbosiee BaXKHBINA MO 3HAUYEHUIO MaTepHall
10 U3y4aeMbIM TeMaM MIPOrpaMMBbl.

OneHka TeKylmux NUCbMEHHbIX padoT:

[Ipu olleHKe MOBCETHEBHBIX OOydYarOIUX paboT MO MaTeMaTHUKE Y4YUTelb PYKOBOJCTBYETCS YKAa3aHHBIMH HOPMAaMH OILIEHOK, HO YYHUTHIBAeT
CTCIICHb CaMOCTOATCIBbHOCTHU BBITIOJIHCHU S pa60T ydaluuMucs.

Obyuarowue TUCbMEHHBIE pabomuvl, BBIOIHEHHbIE OOYYaIOIIMMUCS BIIOJHE CaMOCTOSATENBHO C MPUMEHEHHEM paHee M3YyYEHHBIX M XOpOILIOo
3aKpEeIIEHHBIX 3HAHUH, OLICHUBAIOTCS TaK XKe, KaK ¥ KOHTPOJIbHBIE PaOOTHI.

Obyuarowue TUCbMEHHBIE pabOMbl, BBHINOIHEHHBIE BIIOJHE CaMOCTOSTENBHO, Ha TOJIBKO 4YTO M3YYEHHbBIE M HEIOCTATOYHO 3aKpEIIEHHbIE
IpaBHJIa, MOT'YT OLIEHUBATHCS MEHEE CTPOTO.

Ilucomennvle pabomsi, BBHITIOTHEHHBIE B KJIACCE C MPEABAPUTEIHHBIM pa300pOM HX MO PYKOBOACTBOM YUHUTENS, OLIEHUBAIOTCS 0OJIee CTPOTO.

Jlomawnue nucomennvle pabomul OLIEHUBAIOTCS TaK K€, KaK KJaccHasi paboTa 00y4aroliero xapakrepa.

IIpomeskyTouHasi aTTecTAlUsI: UTOTOBAsl OLIEHKA 32 YeTBePTh U 32 Io/:

B coorBercTBUM C OCOOCHHOCTSIMH MAaT€MAaTHKH KaK yu4eOHOro MpeaMeTa OLCHKH 3a MUChbMEHHBbIE paboThl UMEIOT OOoblliee 3HAYEHUE, YeM
OLICHKH 32 YCTHBIE OTBETHI U APYrHe BUIBI padoOT.



[TosTOMYy NpU BBIBEAECHUU UMO2060U OYEHKU 34 HYemeepmsb «CpeAHeapu(PMETHUECKUd IMOIXO» HEAONYCTHUM - Takas OLEHKa HE OTpakaeT
JIOCTaTOYHO OOBEKTUBHO YPOBEHb MOJATOTOBKM W MaTeMaTHUECKOro pa3BUTHs oOywarolierocs. MITOropyro OLEHKY ONpeneNsioT, B IEpBYIO o4depeb,
OLICHKM 32 KOHTPOJIbHBIE PAa0OTHI, 3aT€M - NMPUHUMAIOTCS BO BHUMAaHHME OLEHKM 3a JPyrde NMHCbMEHHBIE M MPAKTUYECKUE padOThl, W JIMIIL B
MOCJIEHIOK0 OYepe/lb - BCE MMPOYHME OLIEHKHU (3@ YCTHBIE OTBETHI, YCTHBIM CUET U T.A.). [Ipu 3TOM yuuTens NOMKeH YUYUTHIBATh U (PaKTUUECKUN YPOBEHb
3HAHWM U yMEHUI yYEHHKA Ha KOHEL YETBEPTH.

Hmozosas oyenka 3a 200 BHICTABIIAETCS HA OCHOBAHMM YETBEPTHBIX OLIEHOK, HO TaKXXe C 0053aTeNbHBIM YUETOM (PaKTHYECKOT'0 YPOBHS 3HAHUI

yUEHHUKa Ha KOHell y4eOHOro roa.

IlepeyeHb y4e0HO-METOAMYECKOr0 00ecneyeHus
Jlnst IpoBeIeHNsT YPOKOB anreOpbl MMeeTCsi KaOMHET MaTeMaTHKH.
Ocnamenne mpouecca oOydyeHHMs MaTeMaTHKe oOecrednBaeTcs OMONMMOTeYHBIM (POHAOM, TEYATHBIMH IOCOOWSMH, a TaKkKe HH(OPMAIMOHHO-
KOMMYHUKATUBHBIMHU CPEACTBAMU, TCXHUUCCKUMU CPEACTBAMU O6y'-IeHI/I$I, y‘Ie6HO-HpaKTI/I‘IeCKI/IM O60py210BaHI/ICM.

1. Bubnuomeunwlit pono (kHuzonewamuas npooOyKyus):

» Aure0Opa: yueOHUK [U1s 7 Kiacca oOmreodpaszoBarenbHbix yupexaenuit / I'. B. Jlopodees, C. b. CyBoposa u np. - M.: IIpocemnienue, 2-¢

n3n., 2014r. 287 c.

»  Aurebpa: yueOHHK ais 8 kiacca obmieoOpazoBarenbHbix yupexaeauii / . B. lopodees, C. b. CyBopoBa u ap. - M.: [Ipocemienue, 2-¢
m3x., 2015r. 320 c.

*  Aunrebpa: yueOHuk misa 9 kiacca obdmeodpazoBatenbHbIX yupexaeHuit / I'. B. Jlopodees, C. b. CyBopoBa u ap. - M.: [IpocBemenune, 2-¢
u3n., 2015r. 287c.

*  Ancebpa. Koutponbsubie pabotsl. 7-9 knaccel: kH. 1 yaurteds / JI. B. Ky3nenosa, C. C. Munaesa; - M: IIpocsemenue, 2014.

»  Aneebpa. Temarnueckue tectol. 7 knace / JI. B. Ky3znenona, C. C. Munaesa; - M.: [Ipocsemnienue, 2014.

« AureOpa. Jlugaktuueckue MaTepuaisl k yueOHuky 7 knacca / JI. I1. EBcradnena, A. I1. Kapm. - M.: [Ipocsemenue, 4-e u3a. 2010.

*  Aneebpa. Temarnueckue tectol. 8 kinace / JI. B. Ky3nenosa, C. C. Munaesa; - M.: [Ipocsemnienue, 2014.

» CrmpaBouyHble TOCOOUS (FHIIUKIIONEINH, CIIPABOYHUKHU MO MAaTEMATHKE).

»  MeToauueckue mocoOus sl yUUTEIS.

2. Ileyammnwie nocoousn:

o TaGmuier o anredpe st 7-9 K1accos.

» TlopTpeTsl BEIIAIOIIMXCS ACSATEICH MaTeMaTHKH.

3. Texnuueckue cpeocmea 00yueHus:

* Kommbrotep

* HMHrepakTuBHAas A0CKa

+ IIpoekrop

*  Kononku



» JlokymeHT Kamepa

4. Yuebno-npakmuueckoe obopyoosanue:

*  KoMmiekT uepTéXKHbIX HHCTPYMEHTOB KJIaCCHBIX: JIMHEIKA, TPaHCIOPTUP, YroiabHUK (30°, 60 ).yronbHuk (45° 45°), LUpKyIIb.
5. Obopyoosanue kabunema mamemamuxu

. Cronbl yueHnyeckue -9 1mr. * CTON yYuTENbCKUM - 21IT.
. Crynbst yaeHnueckue -18 mir.
. [lxadsr KHUKHBIE - 5 1IT.

JIOCKH KJIacCHBIC - 2 T

Hugpopmayuonnsie pecypcol

. Enunas komnexnus [udpossix Odpaszosarenbhbix Pecypcoshttp://school-collection.edu.ru/

[IpoekT denepanbHOro neHTpa HHGOpMaIMoHHO-00pa3oBatelbHbIX pecypcoB (PILIUOP http://www.fcior.edu.ru
[Mopran undopmarnmonnoi momanepxku EI'D http://ege.edu.ru/

Karanor ob6pa3oBareibHbix pecypcoB cetr Mutepuer http://katalog.iot.ru/

. Jlnpaktuaeckue Marepuaisl 1o nH(popMaThke U Maremartuke http://comp-science.narod.ru

oA WN P

CHnHucoK JUTepaTyphbl

I'.B.Jlopodeer, C.b.CyBopora, E.A.bynumoBuy u ap. Anredpa: yueOHUK 1y1si 7 Kilacca OCHOBHOM mKobL. - M.: [IpocBemenue, 2008.;
I".B.lopodees, C.b.CyBopoBa, E.A.bynumoBuy u ap. Anredpa: yqaeOHuK a1 8 kitacca ocHoBHOM 1Koinbl. - M.: IIpocsemenue, 2008;
I'.B.lopodees, C.5.CyBopoa, E.A.bynumoBud u ap. Anredpa: yueOHuk st 9 kiiacca ocHOBHOM mikoibl. - M.: [Ipocsemenue, 2008 r.
C.C.Munaesa, JI.O.PocnoBa. Anre6pa: Pabouas Tetpaap. 7 kinacc. — M.: [Ipocsemienue, 2009.;

JL.IL.LEBcradbeBa, A.Il.Kapn. Anrebpa. Aunaktuueckue marepuansl. 7 kiacc. — M.: Ilpocsemenne, 2009.;

JL.IL.LEBcradbeBa, A.Il.Kapn. Anrebpa. unaktudeckue marepuansl. § kinacc. — M.: [Ipocsemenue, 2010.;

JL.IL.EBcradbeBa, A.I1.Kapm. Anrebpa. Junaktuueckue marepuansl. 9 kiacc. — M.: IIpocsemenue, 2010.;

JI.B.Ky3nenoga, C.C. Munaesa, JI.O.PocnoBa. Anrebpa. Temaruueckue tectol. 7 kinacc. — M.: [Ipocsemmenue, 2010.;

JI.B.Ky3nenosa, C.C. Munaesa, JI.O.PociioBa. Anredpa. Tematuueckue Tectol. 8 kinacc. — M.: [Ipocsemienue, 2010.;

10 JI.B.Ky3nernosa, C.C. Munaesa, JI.O.PocrnoBa. Anrebpa. Tematuaeckue Tectsl. 9 knacc. — M.: [Ipocsemienue, 2010.;
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