YACTHOE OBHIEOBPA3OBATEJIGHOE YUPEXKAEHUE
«MEKIAYHAPOJIHASA INNKOJIA AJLIJTA IIPUMA»
344022, r. PoctoB-Ha-Jlony, yi1. CranucnaBckoro, 165

PACCMOTPEHO COT'JIACOBAHO

[lemaroruueckum coetoM HOY 3am. mupektopa o YBP

«Mexnynapoanas mkona AJIJIA TTIPUMA» OV «MexayHapo xona AJIJIA TIPUMA»
(IIporoxon Nel ot 28.08.2018 r.) I’ OHTapeB )_'[ %

PABOYAS ITPOT'PAMMA
Yuutens: Cacuna Exatepuna [ 'eoprueBHa
Kareropus: BbICIIIAs
[Tpemmer: Anrebpa
Kmacc: 8

O6Gpa3zoBaTenbHas 001acTh: MaTeMaTHKa

YueOublil rom;: 2018-2019

r. Pocros-Ha-/lony
2018-2019r.



IosscHUTEJIbHAA 3AIIUCKA.

Jannast paboyas mporpaMMa OpHEHTHPOBAHA HA YYALIUXCS 8 KJIACCOB U Pean3yeTcst Ha OCHOBE
CIIEIYIOIIUX JOKYMEHTOB:

1.®enepanbproro 3akona ot 29 nexadps 2012 roga Ne 273 — @3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

2.3akoHa PoctoBckoit ob6mactu ot 14.11.2013 r. Ne26-3C «O6 obpazoBanuu B PocToBckoii o0macTuy;
3. «ba3zucHoro yueOHOro miana o01eoopa3oBaTeIbHBIX yupexkaeHui Poccuiickoit denepanumy.
YTBEpXKACHHBIN Tpruka3zoM MunoOpa3oBanus PO Nel312 ot 09.03.2004r,
4 .Ilporpamma ajist 0011e00pa30BaTENbHBIX KO, TUMHA3HM, JulieeB: CoopHuUk “TIporpamMmsl 1is
0011eo0pa3oBaTeIbHBIX KO, TAMHA3uH, muieeB: Maremaruka. 5-11 ki.”/ Coct. I.M.Ky3nerosa, H.I'.
Munmtok. — 3-e u3., crepeorun - M. JIpoda, 2010; 4-¢ uza. — 2010r,

5.CraHgapT OCHOBHOTO 00111ero 00pa3oBaHus o Matemaruke. //MaremaTtuka B mkosne. — 2004r,-Ne4, -
c4

6.I1puka3 MunucrepcrBa oopazoBanust u Hayku PO ot 17.12.2012 r. Ne1897 «O6 yTBepx)aeHun
denepanbHOro rocy1apcTBEHHOI0 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOTO 0011Iero 00pa3oBaHUs»
7.11porpammbl. Marematuka. 5-6 knaccel AnreOpa. 7-9 knacesl. AnreOpa v Hayajla MaTEMaTUYECKOTO
ananuza. 10-11 xmaccsl/ aBT.-cocT.M1.1.3y6apeBa, A.I', MopakoBud. — 2-€ U31l., UCIIPABICHHOE U
nonojiHeHHoe — M.: Muemo3suHna, 2012. — 63 ¢.).,

8. denepanbHBI IepeueHb y4eOHUKOB, pEKOMEHIyeMbIX MuHUCTEpCTBOM 00pa3oBanus Poccuiickoii,
®denepalu K UCIOIb30BAaHUIO B 00pa30BaTEIbHOM IIpoliecce B 00111€00pa30BaTeIbHbIX YUPEXKICHUAX Ha
2018-2019 yuebHslii rox;
9.TpeboBaHus K OCHAIICHUIO 00PA30BATEIHHOTO MPOIECCa B COOTBETCTBUU C COJIEPKATEIbHBIM
HANOJHEHHEM Y4eOHBIX IPEeIMETOB (peiepaTbHOr0 KOMIIOHEHTA rOCYIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHjaapTa,

10.I'urnennueckre TpeOOBaHM K YCIOBUSAM 00y4eHUs B 00111€00pa30BaTeNbHBIX YUPEKICHHUIX
(CanutapHo-3nuaeMuoornyeckue npasmia u Hopmatusbl CanlluH 2.4.2.1178-02),

11.0cHoBHO# 00pazoBarenbHOi porpammbl HOY «Mexnynapoanas mkona Amna [Ipumay;
12.Y4ebHoro miana OCHOBHOTO OOIIero o0pa3oBaHus U KajJeHaapHoro yaeOHoro rpadguka HOY
«MexnayHapoaHas mkona Amna [Tpumay;

13.ITucema MO PO Ne 24/411-4851/m ot 08.08. 2014 «O npumMepHOM MOPSIAKE YTBEPKIACHUS U
MPUMEPHOU CTPYKType pabodux MporpamMm  YUUTENs,

14.JIokansHoro akta YOV «Mexaynapoanas mkona Asuia [Tpumay «l[lonoxenue o paboueit mporpamme
y4eOHBIX PEIMETOB, KYPCOBY;

15.JlononHeHUs K TOCYyJapCTBEHHOMY 00pa30BaTeIbHOMY CTaHAAPTY, Ha3biBaeMOMY «PernoHambHbIN
KOMITOHEHT.

Onucanve HEHHOCTHBIX OPUEHTHPOB COJIePKaHUS YUeOHOTI 0 mpeaMeTa

MaremaTtnueckoe oOpa3oBaHHE UTPAaeT BaXHYIO POJb KaK B NMPAKTHUECKOM, TaKk U B JyXOBHOU
XKU3HU oOuecTBa. [IpakTHueckas cropoHa MaTeMaTHYecKoro oOpa3oBaHMsl CBsi3aHa ¢ (hOpMHpPOBaHHEM
CHOCOOOB JIEATENBHOCTH, TyXOBHAs — C MHTEJUIEKTYaJbHBIM PAa3BUTHEM YEJIOBEKa, (POPMHPOBAHUEM
XapakTepa 1 00Ieil KyJIbTYpBI.

[IpakTuyeckas NOJE3HOCTh MaTeMaTHKU OOYCIIOBJIE€HA TEM, 4YTO €€ MPEeIMEeTOM  SIBIISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYpPhl PEAJbHOIO MHpa: MPOCTPAHCTBEHHBIE (OPMBI U KOJIMYECTBEHHBIE
OTHOLLIEHUS] — OT IPOCTEUIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOKHBIX,
HEOOXOIUMBIX JJIsi Pa3BUTHUSL HAyYHBIX M TEXHOJOTMYECKUX HJel. be3 KOHKpeTHBIX MaTeMaTh4ecKHUxX
3HaHUN 3aTPYyJHEHO IIOHMMAHHWE IMPUHLMIIOB YCTPOMCTBA U HCIIOJIB30BAHMS COBPEMEHHOM TEXHHKH,
BOCIIPUATHE M HUHTEpIpeTalus pa3HOOOpa3HOM COIUANbHON, SKOHOMHMYECKOH, MOJUTHYECKON
uHpopManuu, Manod(p(deKTUBHA MOBCEIHEBHAs MpPAKTUUeCKas AEATeNbHOCTh. Kaxnomy deroBeky B
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CBOEM >KM3HU MPHUXOAUTCS BBIMOJHATH JOCTATOYHO CJOXHBIE pacyeThl, HAXOAUTh B CIPABOYHHKAX
HYXXHBIE (OPMYJIBI U IPUMEHSATH UX, BIJAETh NPAKTUYECKUMU IPUEMaMH IT'€OMETPUIECKUX U3MEPEHHH 1
MOCTPOCHUMN, YNTaTh UH(POPMAIIHIO, IPEACTABICHHYIO B BUY TaOIuUL, [uarpamm, rpaukoB, MIOHUMATh
BEPOSTHOCTHBIIN XapaKTep CIIydaifHbIX COOBITHH, COCTABIISATH HECIIOKHBIE AITOPUTMBI U JIP.

be3 06a30Boii MaTeMaTH4yecKOW MOJATOTOBKU HEBO3MOXKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM
YeJI0BeKOM. B mikosie MaremaTuka CIy>KUT OMOPHBIM MPEAMETOM ISl U3yYCHHUS CMEKHBIX TUCIHILIUH.
B mocnemkonbHONW JKU3HM pealibHOM HEOOXOAMMOCTHIO B HAIIM JHU SBISETCS HENPEephIBHOE
oOpa3oBaHue, 4TO TpeOyeT MOJHOIEHHON 0a30BOW 00IIe00pa30BaTEIbHON MOATOTOBKH, B TOM YUCIE U
maTemaruueckoil. W HakoHel, Bce OoJbllie clenuaibHOCTEH, /1€ HEOOXOAMM BBICOKHUI YpPOBEHb
0o0pa3oBaHMs, CBS3aHO C HEMOCPEICTBEHHBIM TNPUMEHEHHEM MaTeMaTHKH (PKOHOMHUKA, OW3HeEC,
¢dbuHaHCHI, (U3UKA, XUMUS, TEXHUKA, MHPOpMaTHKa, OMOJIOTHS, TICUXOJIOTHS U JIp.). Takum obOpaszom,
pacimpsieTcst Kpyr MKOJIBHUKOB, UIsI KOTOPBIX MAaTEMaTHKA CTAHOBUTCS 3HAUUMBIM TPEAMETOM.

J171st 5)KU3HU B COBPEMEHHOM OOILIECTBE BAYKHBIM SIBIIsSIETCS (POPMUPOBAHUE MATEMATUUECKOTO CTHIIS
MBILJICHHSI, TPOSIBIISIONIETOCS B ONPEAEICHHBIX YMCTBEHHBIX HaBbIKax. B mporecce MatemaTHuecKon
NESTENIbHOCTH B apceHall MPHUEMOB M METOJOB YEJOBEYECKOTO MBINIJICHUS €CTECTBEHHBIM 00pa3zom
BKJTIOYAIOTCSL MHAYKIHS U JeTyKIHst, 0000IIeHNne 1 KOHKPETU3aLus, aHAIU3 U CUHTE3, KilacCUu(UKaIUs 1
cUcTeMaTu3alus, abcTparupoBanue u anaaorusi. OObEKTh MAaTEMAaTUYECKUX YMO3aKIIOUSHH U MTpaBuiia
UX KOHCTPYHUPOBAHHS BCKPBIBAIOT MEXaHU3M JIOTUYECKHUX TIIOCTPOCHUH, BBIPA0ATHIBAIOT YMEHUS
dbopMynupoBaTh, 0OOCHOBBIBaTh U JOKA3bIBATh CYXKICHHS, TEM CAMBIM Pa3BUBAIOT JIOTMYECKOE MBIIII-
nenue. Bexymias pois MpUHAIIICKUT MaTeMaTUKE B (POPMHUPOBAHUU AJITOPUTMHYECKOTO MBIILICHHUS H
BOCIIUTAHUM YMEHHMH [EHCTBOBATh MO 3aJaHHOMY alrOpUTMY M KOHCTPYyMpOBaThb HOBBIE. B xoxe
pemieHust 3a7ad — OCHOBHOHM y4eOHOW JeATeNbHOCTH Ha YpOKax MaTeMaTUKd — Pa3BHUBAIOTCA
TBOpYECKasi U MPUKIIATHAS CTOPOHBI MBIIIIJICHHS.

OOydenue MareMaTHKe JaeT BO3MOXKHOCTH pa3BHUBaTh y YYAlIUXCS TOYHYIO, DKOHOMHYIO H
uH(GOPMATUBHYIO pEYb, yMEHHE OTOMpaTh Hauboyiee MOAXOMAIINE S3bIKOBbIE (B YaCTHOCTH, CHM-
BOJINYECKHUE, TPahUIECKHE) CPEICTRA.

Matematuueckoe oOpa3oBaHUE BHOCUT CBOM BKJIaJA B (JOPMUPOBAHUE OOIIEH KYIbTYphI YEIOBEKA.
HeoOxoauMbIM KOMIIOHEHTOM OOIIeHd KyJIbTYpPHl B COBPEMEHHOM TOJKOBAHWUHU SIBIISIETCS oO1miee
3HAKOMCTBO C METOJAMU T[O3HAHUS JCUCTBUTEIBHOCTH, MPEJICTaBICHHE O MpEeIMeTe U METOe
MaTeMaTHKH, €ro OTJIMYUS OT METOJOB ECTECTBEHHBIX M TYMaHUTApHBIX HAayK, 00 OCOOCHHOCTSIX
MPUMEHEHUS MAaTEMATHKH 7Sl PEeIICHUS HAYYHbIX U MPHUKIAIHBIX 3a7a4.

W3yueHne MaTeMaTHKH CIIOCOOCTBYET SCTETUYECKOMY BOCIIMTAHUIO YEIOBEKa, ITOHUMAHUIO
KpacoThl U M3SIIECTBA MATEMAaTHUECKUX PACCYKACHUHN, BOCIIPUATHIO T€OMETPUUYECKUX (POPM, YCBOCHHUIO
UJIed CHMMETPUH.

Hcropus pa3BUTUS MaTEeMaTUYeCKOrO 3HAHUS J1aeT BO3MOXKHOCTh IOMOJHUTH 3arac HCTOPHKO-
HAYYHBIX 3HAHWH MIKOJBHHUKOB, CHOPMHUPOBATH y HHUX TPEJACTABICHUS O MaTeMaTWKe KakKk 4YacTh
00111e4eNI0BeYECKON KYIbTYPhl. 3HAKOMCTBO C OCHOBHBIMH HMCTOPUYECKHMMM BEXaMH BO3HUKHOBEHHUS U
Pa3BUTHS MaTEMAaTHYECKOW HAyKH, C UCTOPUEH BEJIMKUX OTKPBITUH, UMEHAMU JIFOJEH, TBOPUBIINX HAYKY,
JIOJDKHO BOMTH B MHTEJUIEKTYaIbHbIN 0arax KaXkaoro KyJbTYpHOTO YelIOBEKa.

Crtpykrypa Kypca

CogepxaHue MaTeMaTHYeCKOro oOpa3oBaHUsl MPUMEHUTENBHO K 8 KJaccy MPEACTaBICHO B BUJEC
CIIEIYIONNX CONEPKATEIbHBIX pAa3AelioB: aneebpa, (@YHKYulu, BepOSIMHOCMb U CMAMUCMUKA,
2eomempus.

Conepxxanue pasnena «Anredpa» cmocoOCTBYeT (GOPMUPOBAHUIO Y YHAIIMXCS MATEMAaTHYECKOTO
anmapara JUIsl pelieHus 3a/1ad U3 Pa3HbIX Pa3/ieNIoB MaTEMaTHKH, CMEKHBIX MPEIMETOB, OKPYKAIOIIeH
PCAITBHOCTH. SI3EIK a.nre6pr,1 HO)I'—IépKI/IBaeT 3HAQYCHHUEC MATCMATUKNW KaK sA3bIKa O MOCTPOCHUMA
MaTeMaTHYEeCKUX MOJelNel TIPOIeCCOB U SIBJICHHUI pealbHOro Mupa. B 3amaun nu3ydeHus anreOpbl BXOIUT
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TaK)K€ pa3BUTHE AITOPUTMUYECKOTO MBIILIEHUS, HEOOXOAUMOro, B YaCTHOCTH, AJI1 OCBOEHHUS Kypca
WH(OPMATHKH, OBIIAJICHUE HABBIKAMU JIEIyKTHUBHBIX paccyxkaeHuil. I[IpeoOpasoBaHHe CUMBOIBHBIX
dopM BHOCUT crenupuyecKuid BKJIAJ B pPa3BUTHE BOOOpPaKEHMS Yy4alUXCsA, WX CHOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY. B OCHOBHOW MIKOJIE MaTepuaj TPYNIUPYETCS BOKPYT palMOHAIbHBIX
BBIPQ)KEHUH, a BOINPOCHI, CBSI3aHHBIE C HPPAIMOHATBHBIMU BBIPAKEHUSMU, C TPUTOHOMETPHUUYECKUMU
GyHKIMAMU U TIpeoOpa30BaHUSMH, BXOAAT B COJEp)KaHHE Kypca MaTeMaTWKH Ha CTaplied CTYNeHU
00yYeHUs B IIKOJIE.

Coneprxanue paznena « DyHKIHUN» HALEICHO HAa MOJTYYSHHE IIKOJIbHUKAMU KOHKPETHBIX 3HAHHUHA O
GyHKIMU Kak BaKHEWIIEH MaTeMaTW4ecKON MOJeNH JUIisl ONMUCAHUS M HCCIEIOBaHMs pa3HOOOpa3HBIX
nporeccoB. M3ydyeHne 3Toro marepualia CliocCOOCTBYET Pa3BUTHIO y YUYAIIMXCS YMEHHS HCIIOJIb30BATh
pa3jMyYHbIE S3bIKM MaTeMaTHKU (CIOBECHBIM ,CUMBOJIMYECKHM, rpaduueckuii), BHOCUT BKJIaJ B
(dopmMHEpoBaHKE PEICTABICHUI O POJIM MATEMAaTUKU B Pa3BUTUHU [IUBIIIN3ALNHU U KYJIbTYDBHI.

Paznen «BepoATHOCTh M CTAaTHUCTHKa» - 00sA3aTeNbHBII KOMIOHEHT WIKOJIHLHOTO OOpa3oBaHUS,
YCUJIMBAIOIIMN €ro MPHUKIATHOE U MPAKTHIECKOE 3HAYCHHE. DTOT MaTepHall HEOOXOAUM, MPEXKIE BCETO,
st opmMupoBaHUA Yy ydamiuxcs (YHKIUOHAIBHOM TIpaMOTHOCTH — YMEHHS BOCIPUHUMATh H
KPUTUYECKH aHAJM3UPOBaTh HH(GOPMAIMIO, MPEACTABICHHYIO B pa3jiMYHBIX (QopMax, MOHUMATh
BEPOSITHOCTHBIN XapaKTep MHOTHUX PEalbHBIX 3aBUCMMOCTEN, TPOU3BOIUTh MIPOCTEHIIINE BEPOSTH OCTHBIE
pacu€Thl.

[Ipy M3y4yeHUU CTATUCTUKU M BEPOSTHOCTU O0OOramarTcs MPEACTaBICHUS O COBPEMEHHOM
KapTHHE MHpa W METOJaX €ro HCCIeIOBaHusA, (OpPMHpYETCs IMOHHMMAaHUE POJU CTATHCTUKH Kak
HCTOYHUKA COIMAIBHO 3HAYMMOM HH(OPMAIINH U 3aKJIaIbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIIJICHUS.

Llens conepxanust pazgena «leomerpusi» - pa3BUBaTh Yy YyYalluXCs MNPOCTPAHCTBEHHOE
BOOOpa)KEHHE U JIOTUYECKOE MBIIIJICHUE MYTEM CHCTEMAaTUYECKOTO U3YyUEHHUS CBOMCTB r€OMETPUUYECKUX
¢uryp Ha IJIOCKOCTH M B MPOCTPAHCTBE W MPHUMEHEHHUS OTHX CBOWCTB TpPH pEIICHHH 33734
BBIYHUCIUTEIBHOTO U KOHCTPYKTHUBHOTO Xapakrepa. CyllecTBeHHas pOJib IPU ITOM OTBOAUTCS PA3BUTHIO
reoMeTpuieckoi HHTynnun. CodeTaHue HaTrJSAHOCTH CO CTPOTOCTHIO SIBIISIETCS. HEOThEMIIEMOM 4acThIO
reoMeTpuYeckux 3HaHuil. Matepuan, oTHocsmuiicas k Onokam «KoopaunaTey u «BekTopbsl», B
3HAYUTEIHbHON CTENEHH HEecET B cebe MEKIpeIMETHbIC 3HAHHS, KOTOPbIE HAXOAAT NMPUMEHEHHE KaK B
pa3IMYHBIX MaTEeMaTUYECKUX TUCHUIUIMHAX, TAK U B CMEXHBIX MPEAMETAaX.

Onucanue MecTa y4e0HOr0 npeaMeTa B y4eOHOM ILIAHE

CornacHo @enepaibHOMY 0a3ucHOMY y4yeOHOMY IJJaHYy Ha M3y4yeHHE MaTeMaTUKU B 8 Kiacce
oTBoAUTCS 175 4acoB M3 pacyera 5 4 B HEJENIO, IPU ATOM pasJelieHHe YacoB Ha M3y4YeHHE alreOpbl U
TEOMETPUH CIIEIyIOIIee:

3 yaca B Hezenmto anreOpsl, utoro 102 yaca; 2 yaca B HEICTIO TEOMETPUHU, UTOTO 68 YacoB.

B ToM uucne:

KonTtponbHbIx pabot — 10 (BKIItOYast HTOTOBYIO KOHTPOJIbHYIO paboTy)

OO0mast xapaKkTepuCTHKA y4e0HOI 0 mpeaMera
Heau u 3agaum Kypca

N3y4yeHne MaTeEMaTUKU B OCHOBHOM LIKOJIE HAIIPABJIEHO HA JOCTHXKEHUE CIEAYIOINX LIeNIeH:

1) 6 HanpaeieHuu TUYHOCHHO20 PA36UMUSL

o pa3BUTHE JIOTUYECKOTO U KPUTHUECKOTO MBIIUIEHUS, KYJIbTYpPbl pE4Yd, CIHOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;



. (dhopMUpOBaHHE y yUYAIIUXCS HHTEJUICKTYAIbHON YECTHOCTH U O0OBEKTUBHOCTH, CIIOCOOHOCTH
K MIPEOIOJICHUIO MBICTUTEIBHBIX CTEPEOTHIIOB, BHITEKAIOIINX U3 OOBIIEHHOTO OIBITA;

. BOCIIUTAaHHE KAueCTB JINYHOCTH, 00ECIICUNBAIOIINX COUATBHYI0O MOOUIBHOCTD, CIIOCOOHOCTD
MPUHUMATH CAMOCTOSITENIbHbIE PEIICHUS;

o dbopMUpOBaHHE KAaueCTB MBILIUICHUS, HEOOXOJUMBIX JJIs aJanTallid B COBPEMEHHOM
UH(POPMALIMOHHOM O0IIECTBE;

. pa3BUTHE UHTEPECA K MAaTEMATUYECKOMY TBOPUYECTBY U MAaTEMATHUECKUX CIIOCOOHOCTEM.

2) B memanpeomemnom nanpaenenuu

o ¢dbopMupOBaHHE MPEJCTABICHUN O MaTeMaTHKE KaK 4acTH OOIIeueIOBEYECKON KYNbTYphI, O
3HAYMMOCTHU MaTEMATUKHU B Pa3BUTHM LIMBUIN3ALUU U COBPEMEHHOIO OOIIECTBA;

. pa3BUTHE TMPEICTaBICHUA O MaTeMaTHKe Kak (opMe ONUCAaHUSA U METOAE IO3HAHHS

JeMCTBUTENIBHOCTH, CO3JaHUE YCIOBHM sl NpHOOpeTeHUs] NepPBOHAYAIBHOIO OIbITA MaTeMaTHYECKOro
MOJIEJUPOBAHUS;

. ¢dopmupoBaHHEe OOLIMX CIIOCOOOB MHTEIICKTYAIBHOW JAEATEIBHOCTH, XapaKTepHBIX IS
MaTeMaTHKU M SBISIONIMXCS OCHOBOM IO3HABATEIBHOW KYNbTYpbI, 3HAYMMOHN A PasIUYHBIX cdep
YeJIOBEYECKOU JESITEILHOCTH.

3) B npeomemnom nanpaenenuu:

o OBJIA/ICHUE MAaTEMATUYECKUMHU 3HAHMSMH U YMEHHUSIMH, HEOOXOTUMBIMU JUIS TTPOIOKEHHS
o0y4yeHMs] B CTapliedl IIKOJe WIM UHBIX 00I1e00pa30BaTENIbHBIX YUPEXKICHHUIX, U3YUEHUS CMEXHBIX
JUCLUIUINH, IPUMEHEHUS UX B IOBCEIHEBHOM JKU3HH;

o co3manue (QyHIamMeHTa JUIS Pa3BUTHS MaTEMaTHYeCKUX CIIOCOOHOCTEH, a TakkKe
MEXaHU3MOB MBILIUIEHUS, HOPMUPYEMBIX MAaTEeMAaTHUYECKOM JeSITEIbHOCTbIO.

3agauu npeamera:

1. Pa3zButue aiaropuTMHYECKOrO MBIIIJIEHHUS, HEOOXOJUMOIro JJsi OCBOEHHMS Kypca
UHPOPMATUKK; OBJAJCHHE HaBBIKAMU JEIYKTHBHBIX PpACCY)KICHHH, pa3BUTHE BOOOpPAKCHHUS,
CHOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUECTBY.

2. [TonyyeHne WIKONBHUKAMU KOHKPETHBIX 3HAHMH O (QYHKOHAX KaKk BaKHEHIIEH
MaTeMaTHYeCKOM MOJAENM Il OIHMCAaHHWA U HUCCIEAOBAaHMS Pa3HOOOpPA3HBIX MPOLIECCOB, JUIA
(opMUPOBaHUA y YHaLIUXCSl IPEACTABICHUI O POJIM MaTEMATUKHU B Pa3BUTUU LIUBWIN3ALUU U KYJIbTYPHI.

3. @dopMHpOBaHUE S3bIKa ONUCAaHHMS OOBEKTOB OKPYKAIOIIEr0 MHUpa s Pa3BUTHSA
IPOCTPAHCTBEHHOTO BOOOPAKEHUS W HWHTYWULIUH, MaTEeMaTHMYeCKON KyJNbTYpbl, A 3CTETHUYECKOTO
BOCIIMTAHUS YYAIIUXCA.

4. dopMupoBaHUE y Y4YalllUXCS YMEHHS BOCIPUHMMATh U aHAJIU3UPOBaTh HH(POpMAIUIO,
NpPEJCTAaBICHHYI0 B Ppa3IUYHBIX (popMax, MOHMMATh BEPOATHOCTHBIM XapaKTep MHOTHMX peajbHBIX
3aBUCUMOCTEH, MPOU3BOIUTH IPOCTEHIIINE BEPOATHOCTHBIE PACUETHI.

M3ydeHne MaTeMaTHKH B 8 KJlacce HalpapJIeHO Ha (POPMUPOBAHKE CIIETYIOINX KOMIETEHIHA:
y4eOHO-TI03HABATEbHOI;

LIECHHOCTHO-OPHEHTALIMOHHOM;
pedIeKCUBHOI;
KOMMYHHMKAaTHBHO;
MH(OPMALIIOHHOI;
COLIMAIIBHO-TPY/IOBOM.

MaremaTtnueckoe 0oO0Opa3oBaHME B IIKOJE CTPOUTCA C Y4YETOM MPUHLUIIOB HENPEphIBHOCTU
(u3yyeHHe MaTeMaTHKd Ha TMPOTSHXKEHUU BceX JeT OOydeHHUs B IIKOJIE), MPEEeMCTBEHHOCTH (Yy4eT
MOJIOKHUTEIBHOTO OIBITA, HAKOIUIEHHOTO B OTEYECTBEHHOM M 3a pPYOEKHOM MaTeMaTHYeCKOM
00pa3oBaHNM), BApUATUBHOCTH (BO3MOXKHOCTH peajM3alliy OJHOTO W TOTO K€ COJepKaHus Ha 0aze
Pa3IMYHBIX HAYYHO-METOAMYECKMX TOAX0I0B), aAuddepeHunanuu (BO3MOXKHOCTh IS ydaluxcs
MoJly4yaTh MaTEeMaTHYECKYI0 IOATOTOBKY Pa3HOTO YPOBHS B COOTBETCTBUU C MX WHIUBUIYaTbHBIMU
OCOOCHHOCTSIMHU).

[Tnanupyercss UCTONB30BaHUE TAKUX IM€1arOTMUECKUX TEXHOJIOTHI B IMpernojaBaHUM IMpelMeTa, Kak
muddepentpoanHoe obyuenue, KCO, npobiemHoe obydenue, JIOO, TeXHOIOTUS pa3BUBAIOIIETO
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0o0yJeHusI, TeCTUpPOBaHHUE, TeXHOJOTUs KpuTuiueckoro wMeimuieHus, WKT. MHWcmons3oBanme 3THX
TEXHOJIOTHH ITO3BOJIUT 60.]166 TOYHO PpCain30BaTh HOTpGGHOCTI/I ydamuxcsis B MAaTCMaTUYCCKOM
00pa30oBaHUM U MOMOXKET MOATOTOBUTH YUYAIIUXCS K TOCYIaPCTBEHHOM HTOTOBOM aTTECTALIUU.

IliianupyemMblie pe3yJibTAaThl H3Y4YeHUS YUeOHOI 0 MpeaMeTa.

JINYHOCTHBIMH pe3yJbTaTaMH H3ydeHUs npeaMera «MaremaTuka» (B BHAE CIEAYIOLIMX
y4eOHbIX KypcoB: 5-6 kmacc — «Marematuka», 7-9 kmacc —  «Martemaruka» («Anrebpa» u
«["eomeTpus») SBIAIOTCA CIEAYIOIINE KauecTBa:

— HE3aBUCUMOCTb U KPUTUUHOCTH MBIIIJICHUS;

— BOJISI U HACTOMUYUBOCTD B JIOCTUKEHUU LIETIH.

CpencTBoM NOCTHXKEHUS 3TUX PE3YJIbTATOB ABJISETCA:

— CUCTEeMa 3aJJaHUH y4YeOHUKOB;

— IpeiacTaBieHHass B Yy4yeOHHMKAaxX B SBHOM BHJE OpraHu3alUs MaTepuaja [0 MPUHIUILY
MHUHHMMAaKCa;

—  HCIIOJIb30BAHHWE  COBOKYNHOCTHM  TEXHOJIOTMM,  OpPHUEHTUPOBAaHHBIX  HA  pa3BUTHUE
CaMOCTOSITENIbHOCTH U KPUTUYHOCTU MBIIIICHUS: TEXHOJOI'HsSI CUCTEMHO- JAEATEJIbHOCTHOIO MOJX0/a B
00y4€HUH, TEXHOJIOTUS OLICHUBAHMUS.

Memanpeomemmnpimu pe3yabTaTaMu U3y4eHUs Kypca «MaTteMaTHka» sBisieTcst GopMHpOBaHHE
YHUBEPCAJIbHBIX yueOHbIX aercTBuii (VY ).

Pezynamuenvie YY/I.

8--it knaccwi

— CaMOCTOSITETIBHO 0OHapydcueams U Gopmyauposams NpoOiIeMy B KIACCHOH M WHIMBHUIyalTbHOU
y4eOHOM JeSATEIHHOCTH,

— @bl0BU2AMb BEPCUH PELICHUS MPOOJIEMBbI, 0CO3HABATh KOHEYHBIH pe3yJbTaT, BHIOMpATh CPEICTBA
JOCTHKEHUS LIETH U3 IPEIOKEHHBIX MIIA UX UCKATh CAMOCTOSTENILHO;

— cocmagnamy (MHIMBUAYaIbHO WIN B TPYIIIE) IUIaH peLIeHNs IpoOaeMbl (BBIMOJIHEHUS POEKTA);

— paboTas 1Mo MpeUI0KEHHOMY MJIH CAaMOCTOSATENIFHO COCTaBICHHOMY IUIaHY, UCHOIb308amMb HAPSTY C
OCHOBHBIMH U JONOJHUTENbHBIE CPECTBA (CIIpaBOYHAS JIUTEPATYpPa, CI0KHbBIE TPUOOPHI, KOMITBIOTED);

— NIaHUpPO6ams CBOIO HHANBUAYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO;

— CBOOOHO 10.1b306ambCs BBIPAOOTAHHBIMU KPUTEPUSMHU OLIEHKH U CAMOOLIEHKHU, UCXOS U3 LIEH U
UMEIOIINXCS KPUTEPHEB, Pa3iindasl pe3yynbTaT v COCOObI JIeHCTBUH;

— B X0/l MPE/ICTaBJICHUS IPOEKTA 0a8amMb OYEHK) €ro pe3ylibTaTaM;

— CaMOCTOSITEIIbHO 0CO3HA8AMb TIPUUMNHBI CBOETO YCIIeXa MM HEeycIlieXa U HaXOIUTh CIIOCOOBI BBIXO/IA
U3 CUTYyalluu HeycCIrexa;

— yMemb oyeHums CTETIeHb YCIEITHOCTH CBOSH MHANBHIyaJIbHON 00pa3oBaTeIbHOMN IEATEIEHOCTH;

Cpeocmeom ¢popmuposanus perynaTuBHbIX Y'Y ][ ciy’kaT TEXHOJIOTUS CUCTEMHO- JESTEIbHOCTHOTO
MOJX0/a Ha JTane W3y4YeHHWs HOBOTO Marephaja M TEXHOJOTHS OLEHUBAaHHS O0pa3oBaTEIbHBIX
JOCTHKEHUH (y4eOHBIX YCIIEXOB).

Ho3naeamenvnuvie YY/I:

8-11 knacc

— AHAIU3UPOBAMb, CPABHUBAMD, KldcCcuduyuposams u 0600wams HaKThl U SBICHHUS;

— ocyujecmenams CpaBHEHHE, CEPUALIIO U KITACCHU(PUKAIIUNIO, CAMOCTOSITENILHO BBIOMpPAasi OCHOBAHUS U
KPUTEPHH T YKa3aHHBIX JIOTHYECKUX OINEPAIIHIA; CTPOUTH KIACCH(PHUKAIMIO TTyTEM JTUXOTOMHUIECKOTO
JesieHus (Ha OCHOBE OTpHUIIaHU);

— cmpoums JIOTUYECKH OOOCHOBAaHHOE pAacCCYXJICHHUE, BKIIIOYAIOIIEe YCTAHOBJICHHWE NPUYHHHO-
CJIEJICTBEHHBIX CBSI3EH;



— co30asams MaTeMaTHYECKHe MOJIEIH;

— COCTaBJATh TE3UCHI, PA3IMYHBIC BHUJBI IJIAHOB (MIPOCTBIX, CIOXKHBIX U T.I.). [IpeoOpa3oBhIBaTH
nH(OpMaIHIO U3 OJTHOTO BHUJIA B IPYToM (TAOJHILy B TEKCT, TUarpaMmy H IIp.);

— 8bIYUMBIGAMb BCE YPOBHU TEKCTOBOW HHPOPMALIUH.

— yMemb onpeoensimb BO3MOXXHbIE HCTOYHUKHA HEOOXOJMMBIX CBEIEHUH, MPOU3BOJIUTH IOUCK
UH(OpPMaLIH, aHATU3UPOBATh U OIICHUBATH €€ JOCTOBEPHOCTb.

— TMOHMMas NO3MUIMI0 APYroro 4YeloBeKa, pasiuuams B €ro peud: MHEHHE (TOUKY 3peHus),
JI0Ka3aTelnbCcTBO (ApryMEHTHI), (aKThl; TUIOTE3bl, AKCHOMBI, T€Opuu. J[Isg 3TOro caMocTosTEeIHHO
UCIIONIb30BaTh Pa3JIMYHbIe BUIBI YT€HUS (M3ydarollee, MPOCMOTPOBOE, O3HAKOMUTEIbHOE, MOUCKOBOE),
IIPUEMBI CITYLLIAHMUS.

— YyMemb UCNONb306aMb KOMIBIOTEPHbIE U KOMMYHUKAIIMOHHBIE TEXHOJOTHMM KaK MHCTPYMEHT MJis
JOCTIDKEHUSI CBOMX Lieled. YMeTh BbIOMpPATh a/JE€KBAaTHBIC 3aJaue WHCTPYMEHTAJbHBIE MPOTPAMMHO-
anmnapaTHbIe CPEJICTBA U CEPBUCHI.

Cpeocmeom ¢hopmuposanusi o3HaBaTeNbHBIX Y'Y/ ciykar ydeOHBIH MaTepuan U MPEKIE BCETO

MPOJYKTUBHbIC 3aJaHUsI YIeOHUKA.

— Hcnionb30BaHrne MaTeMaTUUECKUX 3HAHUH I PEIICHHS PAa3IMYHbIX MATEMAaTHYCCKUX 3a]1a4 U OLEHKHU
MOJIyYEHHBIX PE3YJIbTATOB.

— COBOKYITHOCTh YMEHUH IO MCIIOIB30BAHHIO JOKA3aTEIbHON MAaTEMAaTHUYECKON pPEUHn.

— COBOKYMHOCTh YMEHHII 110 pabote ¢ nHGOpMaIueil, B TOM YHCIE U C Pa3IMYHBIMU MaTeMaTHYECKHUMHU
TEKCTaMH.

— YMeHus UCHOIb30BaTh MaTEMAaTUUECKUE CPEACTBA Il U3YUYEHHUs U ONMCAHUS PEabHBIX MPOLECCOB U
SIBJICHUU.

— He3aBucuMOCTh M KpUTUYHOCTD MBILIUICHHUS.

— BoJig 1 HaCTOMYMBOCTD B JOCTHXKEHUU LIEJIH.

Kommynuxamuenvie YY/I:

8-11 knacc

— CAMOCTOSITETILHO Op2anu306b16ams yaeOHOE B3aUMOACHCTBHE B IpyMIe (ONpeAensTs o0uue e,
JIOTOBAapHUBATHCS IPYT C APYTOM H T.11.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, npuU8oOUms apeymeHmul, MOATBEPkKAas UX (hakramu;

— B IUCKYCCUU YMemb 8bl08UHYMb KOHTPAPTYMEHTHI;

— YUUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM NpuU3HAa6ams OIMO0YHOCTh
CBOEro MHEHHUsI (€CJIM OHO TaKOBO) M KOPPEKTHUPOBATH €T0;

— MOHUMas O3UILHUIO APYTOT0, pasiuiams B €ro ped: MHEHHE (TOUKY 3peHHUs), 10Ka3aTeIbCTBO
(aprymeHTsl), (paKThl; TUIIOTE3bI, AKCHOMBI, TEOPHUU;

Cpeocmeom opmuposanusi KOMMYHUKATUBHBIX Y'Y [] ciayxar TeXHOJIOTHs IpoOJIeMHOTro o0yueHus,
opraHuzais padOThl B MaJIBIX TPYIIaxX, TakKe WCIOIh30BAHWE HA ypPOKAX TEXHOJIOTUH JIMYHOCTHO-
OPUEHTHPOBAHHOTO M CUCTEMHO- JIEATEIIbHOCTHOTO 00yUeHHUs.

IIpeaMeTHBIMU pe3yJibTaTaMU U3YUYeHUS NpeameTa «MaTeMaTukKa
SIBJISTIOTCSL CJIeTyIOIIe YMeHHUsl.
8-i1 ki1acc. Asreopa.

Hcnonvzo6ams pu pellieHUN MaTeMaTHUECKUX 33/1a4, UX 0OOCHOBAHUU U MPOBEPKE HalIEHHOTO
pelIeHus 3HaHUue O:

- anreOpandeckoi 1poOH; OCHOBHOM CBOWCTBE JIpo0OH;

- MpaBWJIax JEeUCTBUH C anreOpanyecKuMu ApoosiMH;

- CTEIEeHSX C IeJBIMU ITOKa3aTeNIIMU U UX CBOMCTBAX;

- CTaHJApTHOM BHJIC YHCIIA;



k .
bynkuusax y =kx+b, y= X2, Yy = —, UX CBOMCTBax M rpaduKax;
X

MOHSATHH KBAJIPATHOTO KOPHS ¥ apU(PMETUIECKOTO KBAIPATHOTO KOPHS;
CBOICTBax apu(PMETHUUECKUX KBAIPATHBIX KOPHEH;

byHKIIMHN Y = Jx , €€ CBOMCTBax U rpaduke;

- (opmyIe Ui KOpHEH KBaIpaTHOTO YpaBHEHHUS,

- Teopeme Buera s npuBe1€HHOro 1 00IIET0 KBAAPaTHOTO YPAaBHEHNUS;

- OCHOBHBIX METOAAX pEIICHHs LENbIX pPAUOHAIBHBIX YPaBHEHUWI: METOJE pa3lIoKeHUs Ha

MHOXHUTCIIN U METOAEC 3aMCHBI HCHSBGCTHOﬁ;

- METO/Ie PEUICHHUs APOOHBIX PAllMOHAIBHBIX YPaBHEHUH;

- OCHOBHBIX METOJIaX PEIICHHS CHCTEM PAIMOHABHBIX YPaBHCHUH.

- Cokpawams anredpandeckue apoou;

- 8bINOHAMb APUPMETHUCCKHE ICHCTBUS ¢ allredpanyecKiuMH Ipo0sIMHU;

- UCNOb308aMb CBOMCTBA CTEIICHEH C IIETIBIMH NIOKa3aTEeISIMU IIPU PEILICHUY 33/1ay;
- 3anucvléams YUCIa B CTAHIAPTHOM BH/IC,

- 8bINOIHAMb TOXKICCTBCHHBIC TPE0OPa30BaHUS PAIIHOHAIBHBIX BHIPAKCHUL;

k .
2, Y = — ¥ HCIOJIb30BAaTh MX CBOMCTBA IIPU

X

cmpoums Tpadukn QyHKmin Yy =kx+b, y=X

PCLICHUHU 3aJia4,

8bIYUCAAMb APUPMETUUECKHE KBaIpaTHbIE KOPHU;
- npumeHsmb CBONCTBA apu(PMETUUECKUX KBAJAPATHBIX KOPHEH MpU PELICHUH 3a/1a4;

cmpoums Tpaduk QyHKIHH Y = VX 1 ucnons3zoBats ero ceoiictsa P PEILICHUH 33/1a4;

- pewiamsb KBaJpaTHbIC YPABHEHUS;

- npumeHamb TeopeMy Buera npu pernienuu 3ajaay;

- pewamsb UENbIE pallMOHATbHBIE YPAaBHEHHS] METOJIOM Pa3JIOKEHUS Ha MHOXHUTEIU U METOJOM

3aMEHbI HEM3BECTHOIA;

- pewamsb TpOOHBIC yPAaBHEHUS;
- pewiamsb CUCTEMBI pallMOHAIbHBIX YPABHEHUI;
- pewiamv TEKCTOBbIE 33Jaydl C IOMOIIBIO KBAJPAaTHBIX M PALMOHAIBHBIX YPaBHEHUH U HUX

CHCTEM;

- HAXo00umo peuICHUus <CGKU3HCHHBIX» (KOMHCTGHTHOCTHHX) 3ala4, B KOTOPBIX HCIIOJIB3YHOTCA

MaTCMAaTUYCCKUE CPEACTBA,

- co30aéamyp TIPOAYKT (pe3yabTaT MPOSKTHOM JEATeNbHOCTH), A HM3y4YeHHUS U OIUCAHUSA

KOTOPOIr'o UCIOJB3YIOTCA MAaTEMATUICCKUC CPEACTBA.

TpeboBanusi K yPOBHIO NOATOTOBKH

B pe3ynbrarte n3zyueHus Kypca anredpsl B 8 Kiacce ydaliuecs 10J1KHbI

3HATH/MIOHUMATh:

3HaYeHHE MAaTEeMaTUYEeCKON HayKH JJIs pelIeHUs 3a/1a4, BOSHUKAIOIIUX B TEOPUH U HA MPAKTHKE;
HIMPOTY M B TO K€ BPEMsI OTpaHUYEHHOCTh NMPHUMEHEHHSI MAaTEeMaTHUECKUX METO/IOB K aHAIH3Y H
UCCIIEIOBAaHMIO MPOLIECCOB U SABJICHHUI B IPUPOJE U OOIIECTBE;

3HaYeHHUE TMPAKTHKH M BOMPOCOB, BO3SHHMKAIOIIMX B CaMOW MaTeMaTuke JUis (OPMHPOBAHUS U
pa3BUTHS MaTeMaTHYECKOW HAyKH; WCTOPHIO PAa3BUTHA TIOHSATHS YHCIA, CO3IAaHUSA
MaTeMaTHYECKOro aHaJIM3a, BOSHUKHOBEHHS U PAa3BUTHUS TE€OMETPHUU;

YHUBEPCAJIbHBIN XapakTep 3aKOHOB JIOTUKM MaTeMaTHYECKHX PAcCYXJEHUH, X MPUMEHUMOCTb
BO BCEX OOJIACTSAX YEJIOBEYECKOH NeATeNbHOCTH; BEPOSITHOCTHBIM XapakTep pPa3UYHbIX
IPOIIECCOB OKPYKAIOLIETO MUPA;



A0JI)KHBI YMETb:

BBITOJIHATh apu(METUYECKHE NEHCTBUSA, COYeTass YCTHBIC M INHUCHhMEHHBIC NPHEMbI; HAXOIHUTb
3HaUEHUE KOPHS HAaTypaJIbHON CTENEHM, CTETIEHU C PAllMOHAJIBHBIM IOKa3aTeNIeM, UCIOJIb3YS NIPU
HEOOXOJMMOCTH BBIYMCIMTEIbHBIE YCTPONCTBA, IOJb30BATHCA OLEHKOW W TNPUKUAKONH IIpU
IIPAKTUYECKUX PACUETAX;

COCTaBJIATh OyKBEHHBIC BBIpAXEHHUS U (OpPMyNnBl TO YCIOBHUAM 3a7ay; OCYLIECTBIATH B
BBIPQKEHUAX U (OPMYJIaX YUCIOBbIEC TOJCTAHOBKU U BBIIOJIHATH COOTBETCTBYIOIUE BHIYNCIICHUS,
OCYILECTBIISATh TIOJICTAHOBKY OJIHOTO BBIPAXECHHSI B JPYroe; BBIpakaTh H3 (OPMYIT OAHY
IIEPEMEHHYIO Yepe3 OCTaJIbHBIE;

BBITOJIHATh OCHOBHBIE JCUCTBHS CO CTENEHSMHM C LEJIBIMM  II0KA3aTelsIMU, ¢ MHOTOWICHAMHU U
anreOpanyecKUMH JpOOSMU; BBIIOJIHATH PA3I0KEHUE MHOTOUWJICHOB HAa MHOXKUTEIIHU; BBIITOJHAT
TOKJECTBEHHbIE IPE0Opa30BaHMs PALIMOHATIBHBIX BBIPAKEHUI;

IPUMEHATh CBOMCTBA apU(PMETHYECKUX KBaJApaToB KOpPHEH s BBIYMCICHHUS 3HAYEHUH U
peoOpa3oBaHUil YHCIOBBIX BBIPAKEHUH, COAEPKAIINUX KBAIPATHHIE KOPHHU;

pemarh JUHEMHbIE, KBaJApaTHbIE YPAaBHEHUS U PALMOHAJIbHBIE YPAaBHEHUS, CBOJSLIUECS K HUM,
CUCTEMBI IBYX JIMHEHHBIX YPAaBHEHUI U HECJIOXKHbBIC HEJIMHEHHbIE YPABHEHUS;

pelaTh JIMHEWHBIE U KBaIpaTHbIE HEPABEHCTBA C OJJHOM NIEPEMEHOM U UX CHUCTEMBI;

peliaTb TEKCTOBBIE 3aJaud aireOpauyeckuM METOJIOM, MHTEpIPETUPOBaTh MOIYYEHHBIN
pe3yibTart, IPOBOAUTE OTOOP PELICHUH, UCXO U3 (POPMYITUPOBKH 3a4a4H;

n300pakaTh yMcia TOUKaMU Ha KOOPAMHATHOHN NMPsIMOH;

ONpEACIATh KOOPAMHATBI TOYKM IIJIOCKOCTH, CTPOUTh TOUYKHM C 3aJaHHBIMH KOOPAHMHATaMH;
n300paxkaTb MHOXKECTBO PELIECHUI JIMHEHHOTO HEPABEHCTBA,

HAXOJUTh 3HA4YeHUs (YHKIMH, 33JaHHON (opMynol, Tabmuiei, rpaguKoM MO ee apryMeHrty;
HaXOJUTh 3HAUCHMSI apryMeHTa 10 3HAYeHUIO (PYHKIMH, 3aJaHHON IrpaMKOM WK TaOIHULIeH;
OIpesieNATh CBOMCTBAa (YHKLIMHU 1O ee rpaduky; NPUMEHATh rpaduyeckue MpeAcTaBIeHUs MpH
pelIeHUH ypaBHEHUH, CUCTEM, HEPABEHCTB;

OIHCHIBATh CBOMCTBA M3YYEHHBIX (DYHKIMIA, CTPOUTH MX TPa(HKH;

U3BJICKaTh WHPOPMAINIO, TIPEACTABICHHYIO B Ta0lMIIaX, HA JUarpaMMmax, rpadukax; COCTaBIATh
TaOJIULIBI, CTPOUTH AUArpPaMMBbl U rpaduky;

pemath KOMOMHATOPHBIE 33/1a4U TyTEM CHUCTEMAaTH4YEeCKOro nepedopa BO3MOXKHBIX BapUaHTOB U C
MCIIOJIb30BAaHUEM TIPAaBUJIa YMHOKEHUS;

BBIUNCIIATH CPEAHNE 3HAUEHUS PE3YNIbTaTOB U3MEPEHMUI;

HaXOJIUTh BEPOSTHOCTHU CIyYalHBIX COOBITHI B MPOCTEHIINX CITydasiX;

pemiaTtb CJICAYIOIUEC dKU3ZHECHHO-TIPAKTHYCCKUE 3a/1aYM:

CaMOCTOSITENIFHO TPUOOPETATh M MIPUMEHSITh 3HAHUS B PA3JTHUHBIX CUTYAIHIX;

paboTaTh B rpymnmnax;

apryMEHTHPOBAThH M OTCTAaUBATh CBOIO TOUKY 3PECHUS;

yMEeTh CIyllaTh APYIMX; HM3BJIEKATh Y4eOHYI0 HH(POpPMAlMI0O Ha OCHOBE COINOCTAaBUTEIBHOIO
aHanu3a 00bEKTOB;

MOJIb30BATHCSl MPEIMETHBIM yKa3aTeleM OSHIUKJIONEANH W CIPABOYHUKOB JUIS HAXOXKIACHUS
uHpOpMaInu;

CaMOCTOSITENIFHO JI€MCTBOBATh B CUTYAI[MM HEONPEIEICHHOCTU NPU PELICHWU aKTYalbHBIX IS
HUX MPOOJIEM.



Cnoco0bl 1 (pOPMBI OLIEHKH UX JTOCTHKEHUSI

B nmanHoM Kiacce BeAyMIMMH METOJAaMH OOYUYEHHS NTPEIAMETY SBISIOTCA: OOBSICHUTEIBHO-
WUTIOCTPAaTUBHBIA U PENPOAYKTUBHBIN, XOTS HCIOJb3YeTCS M YacTHYHO-TIOMCKOBBIM. Ha ypokax
UCTIONIB3YIOTCSL AJIEMEHTHI CIICAYIOIMUX TEeXHOJIOTUN: muddepeHIpoBaHHOEe 00y4deHne, OO0ydeHHE C
IIPUMEHEHUEM TEKCTOBBIX 3aroToBok, MKT.

DopMbI KOHTPOJIA:

e JludpdepeHuUpoBaHHBIE CaMOCTOATENbHbIE DPA0OTHI, COAEPKAIIME 3aJaHUsl 003aTENbHOTO U
MOBBILICHHOT'O YPOBHS, paccuuTaHHble Ha 5-20 MUHYT, OILIECHMBaeMble OTMETKOW «2» - HE clesiaH
00s3aTeNIbHBI  YPOBEHb, «3» - TPABWIBHO BBHINOJHEH O00sS3aTeNbHBI ypOBEHb, «4» - eciu
JIOTIyIIIeHa OIHA OIIMOKa MIIM HECKOJIbKO HETOYHOCTEH , «5» - MPaBUIIHHO BHIIIOJHEHBI BCE 3a1aHUS
WIN JOMYIIeHA HETOYHOCTh, HE TIPUBEAIIAs K HEMIPAaBUIBHOMY PELICHUIO.

o JlubdepeHuupoBaHHble KOHTPOJIbHbIE pabOThI, coAepxkaliue 3aJaHusi 00s3aTeNbHOrO U
MOBBIIIEHHOTO YPOBHS, BpeMsl BbINOJMHEHUS — 40 MUHYT, OIICHUBAaEeMble OTMETKOU «2» - HE C/ENIaH
00s3aTeNbHBIA ypOBEHb, «3» - MPABUIBHO BBHINOJIHEH OOS3aTENbHBIN ypOBEHb, «4» - eclu
JIOTIYIIIEHA OJ{HAa OIIMOKAa UM HECKOJIbKO HETOYHOCTEH, «5» - MPAaBUIbHO BBIIOJIHEHbI BCE 3a1aHUS
WM JIOMYII€HAa HETOYHOCTh, HE MPUBE/IIAs K HEMIPABIIIBHOMY PEIICHUIO.

®opMbI OpraHu3anuu yueOHOro npouecca:

®  UHIUBUAYAIbHBIC, TPYIIIOBBIC, MHIUBUIYAJILHO-TPYIIIOBBIC, ()POHTAIBHEIE,

®  KJIACCHBIC U BHEKJIACCHBIE.
Cucrema ypoKkoB YCJI0BHA, HO Bce JKe BbIIEJSIIOTCS CJIeAyolue BUAbI:

e Ypox-nexyusa. Ilpennonararorcsi COBMECTHBIE YCHIJIMS YUUTENs U YUEHHKOB I pELICHUs oOIien
npoOJieMHOM TMO3HaBaTeldbHOW 3afaud. Ha TakoMm ypoke HCIonb3yeTcs AeMOHCTPAalMOHHBIN
MaTepuag Ha KOMIIBIOTEpPE, pa3pa0OTaHHBIM Y4HUTENeM WM YYEHUKaMHU, MYJIbTUMEIUITHbIC
MIPOJYKTHI.

e VYpox-npakmuxym. Ha ypoke yyamuecs paboTaloT HaJ pa3IMYHBIMU 33JaHUSMH B 3aBUCUMOCTH OT
CBOCH TOJTrOTOBICHHOCTH. Buapl paboT MoOryr OBITh CaMbIMH pa3HBIMH: THCHMEHHBIE
UCCIIEIOBAHMs, pEIIeHHWE pPAa3IMYHBIX 3a7a4, MW3Y4YeHHE CBOMCTB pasNUYHbIX (DYHKIIHIA,
MIPaKTUYECKOE MPUMEHEHUE PAa3IMYHBIX METOJOB pelieHus 3aaad. KommbroTep Ha Takux ypokax
WCIIONB3YETCS KaK JJIEKTPOHHBIA KalbKYJIATOp, TpPEHAXXep YCTHOIO CYeTa, BUPTYyaJlbHAs
nabopaTopusi, UICTOYHUK CIIPABOYHON MH(OpPMAIIUH.

e Ypox-uccneooeanue. Ha ypoke yuwammecs pemaroT NpoOJEeMHYIO 3ajaudy HCCIEI0BaTEIbCKOIO
XapakTepa aHAIUTUYECKHMM METOJOM M C MOMOIIbI0 KOMIIBIOTEpPA C HUCIOJIb30BAHHEM PA3IMUHBIX
nabopaTopuii.

o Komoéunupoeannuiii ypox npenmnonaraeT BblIIOJIHEHUE padOT U 3aJaHUIl pa3HOTo BUAA. Ypok—uzpa.
Ha ocHOBe HWIrpoBOil JEATEIBHOCTH y4allMecs II03HAIOT HOBOE, 3aKpEIUIAIOT H3Yy4YEHHOE,
0TpabaThIBAIOT pa3/InYHbIEC YUEOHbIE HABBIKH.

o Vpok peutenus 3ad0au. BeipaOaTbIBalOTCS y yUalIUXCsS YMEHUS U HaBBIKHM PEIICHUS 3a/1a4 HA YPOBHE
00s13aTeNIbHON U BO3MOKHOM MOAroTOBKE. JIF000# yyammuiicss MOXeT MCIOb30BaTh KOMITBIOTEPHYIO
nH(OPMALIMOHHYIO0 0a3zy MO METOoJaM pELIEHUsS pa3InYHbIX 3a7ad, MO CBOMCTBaM 3Je€MEHTapHBIX
GbyHKIUH U T.70.

o Vpok-mecm. TectupoBaHHE NPOBOAMTCSA C IENBI0 JMArHOCTUKM NPOOETOB 3HAHWM, KOHTPOJIS
YPOBHSI OOYYEHHOCTH Y4alIuXcs, TPEHUPOBKHU TEXHUKE TECTUPOBaHUs. TeCThl Mpeaaralorcs Kak B
MeYaTHOM, TaK M B KOMIIbIOTEpHOM BapuaHTe. l[lpuueM B KOMIIBIOTEPHOM BapuaHTE BCErjaa ¢
OrpaHUYEHUEM BPEMEHHU.

e Ypox-3auem. YCTHBII OnpoC ydaluxcs II0 3apaHEe COCTABIEHHBIM BOIIPOCAM, a TAK)KE pEIICHUE
3aJ1a4 pa3HOTo YPOBHS 10 U3y4YEHHOU TeMe.

o Vpok-camocmoamenvhasn paboma. Ilpennararorcs pazHbie BUIBI CAMOCTOSTEIBHBIX PaboT.

e Ypox-konmponvnaa paboma. IIpoBoautcs Ha ABYX YPOBHSIX: YPOBEHb 0053aTE€NbHOM MOATOTOBKHY -
«3», YpOBEHb BO3MOYKHOM MOJTOTOBKH - «4» U «5».

9



KomnberoTep Hamen cBoe MECTO B KaXI0M IIKoje. MarepuanbHO- TEXHHUYECKas CTOpPOHa
KOMITBIOTEPHOM 0a3bl IIKOJ HENpPEphIBHO Yyiydmaercs. Bce Oorblee YHCIO yYalluXcs OCBaMBAIOT
NIEPBOHAYAJIbHBIE HABBIKM I0JIb30BaTENsl KOMIBbIOTEpOM. OJHAKO B HACTOSIIEE BpEMs HENOCTATOYHOE
BHUMAaHHE yJensieTcs pa3padoTKe METOAMK MPUMEHEHHsSI COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTUH,
KOMIIBIOTEPHBIX U MYJbTUMEAUMHBIX TPOAYKTOB B Yy4YEOHBIH MpOLECC U BOOPYKEHHIO YaCTHBIMU
npreMaMHd 3TOH METOJIUKH TPENoJaBareie KaxXJA0ro MPEAMETHOrO NpOoQuiss s KaKIOTHEBHOM
paboThI ¢ yyalIuMHUCH.

e KomnbroTepHoe ob0ecriedyeHue YpoKoB

B pasnene paGoueit mporpammbl «KommbroTepHoe oOecreueHue» CIUIaHUPOBAHO MPUMEHEHHE
UMEIOIIMXC KOMIIBIOTEPHBIX MPOAYKTOB: JIEMOHCTPALMOHHBIA MaTepua, 3aaHus Uisl YCTHOTO OIIpoca
yuyauxcs, TPeHUPOBOYHbBIE YIIPAXKHEHHUS, a TAK)KE Pa3IMUHbIC FJIEKTPOHHbIC YUCOHUKHU.

o Jlemoncmpayuonnwiii mamepuan (caaiowy). Co3gaercsa ¢ 1eNbl0 00ecreYeHns HarjasAHOCTH MpH
M3y4YEHUN HOBOT'O MaTepHualla, UCIOIb30BAaHMs IPU OTBETax yyamuxcs. [[puMeHenre anumanuu npu
CO3JJaHUHU TAKOTO KOMIBIOTEPHOTO MPOAYKTa MO3BOJIIET pacCMAaTpUBaTh BOIPOCHI MAaTEMaTUUYECKOM
TEOPHH B JBM)KEHUH, 00ECIEUMBACT JIPYTroil MOAXOJ K HM3YYEHHIO HOBOTO MaTepuaia, BHI3BIBACT
MOBBIICHHOE BHUMAaHHUE W HUHTepec y yuammxcsa. [Ipu pemeHun ro0bIX 3a7ay HCHOJIB30BaHUE
rpadUyecKoil MHTEpIpEeTallud YCJIOBUS 3aJaud, €€ PELICHUS I03BOJIAET YYallluMCs IOHATh
MaTEeMaTHYECKYIO UJCI0 pellleHus1, 6ojee rIIy0OKO OCMBICIUTh TEOPETUYECKUN MaTepual Mo JaHHOU
TEME.

e  3adanun 0nsa ycmHo20 cyema. DTU 33JaHUS 1al0T BOZMOXHOCTh B YCTHOM BapuaHTE OTpadaThIBaTh
pa3iInyHbIE BOMPOCHl TEOPUU W MPAKTUKU, TPUMEHSS NPUHIUIBI HAIVISIIHOCTH, JHOCTYNMHOCTU. WX
MO>KHO HCIIOJIb30BaTh Ha JIIOOOM ypOKE B PEKHUME YUUTENb — YUEHUK, B3aUMOIPOBEPKH, a TAKXKE B
BHJI€ TPEHUPOBOYHBIX 3aHITHII.

o Tpenupoeounsie ynparicnenus. Bxinrodarot B ce0s 3aJaHUS C BOIPOCAMH U HATJISIIHBIMH OTBETaMH,
COCTABJICHHBIMH C MTOMOIIBIO aHUMaIui. OHH TO3BOJIAIOT YYEHUKY CAaMOCTOSTEIBHO OTPa0aThIBATh
pa3InyHbI€ BONPOCHl MATEMATUYECKOW TEOPUH U IMPAKTUKHU.

e  OJnexmpounvie yyeonuxu. OHU HCIONB3YIOTCS B KaueCTBE BHUPTYalbHBIX JabopaTtopuil mnpu
MIPOBE/ICHUH MTPAKTUYECKHUX 3aHITUH, YPOKOB BBEJICHUS HOBBIX 3HaHUI. B HUX 3aKit04eH OO0JbIIOI
TEOPETUYECKUN MaTepuasl, MHOTO TPEHAXEPOB, MPAKTUYECKUX M HCCIEAOBATENIbCKUX 3aJaHMil,
crpaBo4yHOro Marepuaina. Ha 1r000M U3 ypokoB BO3MOKHO HCIOJIb30BAHNE KOMIIBIOTEPHBIX YCTHBIX
YIPAKHEHHUM, IPUMEHEHHE TpPEHA)Xepa YCTHOIO C4YeTa, 4YTO AaKTUBU3UPYET MBICIHUTEIBHYIO
JEeATEIbHOCTh YYAIlUXCs, PA3BUBACT BBIYMCIIMTEIIBHBIC HABBIKM, TAK KaK IT03BOJIIET OCYLIECTBUTH
MHOM NOJAXO0J K U3y4aeMOU TEME.

Hcnonb30BaHWEe KOMIIBIOTEPHBIX TEXHOJIOTMM B IIPENOJABAHMM MATEMAaTHKU I103BOJIAET
HENpEepbIBHO MEHATh (OpMBI pabOTBl Ha YpPOKE, IMOCTOSIHHO 4YepenoBaTh YCTHBIE U IHChbMEHHBIE
YIPAKHEHMS], OCYIIECTBIISITh PA3HBIE MOAXOJbI K PEIICHUI0 MAaTEMaTHYECKHX 3a/ad, a 3TO IOCTOSIHHO
CO3J1aeT U MOJAJECPKHMBAET MHTEIICKTYaJIbHOE HAINpPsDKEHUE ydaluxcs, GOpMUPYET y HUX YCTOHYMBBIH
MHTEPEC K U3YYECHHIO JaHHOTO IIPEeIMeTa
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Kpurtepyu 1 HOpMBbI OLIECHKH 3HAHUHA, YMEHHI U HABBIKOB 00y4AK0IIUXCH
10 MaTeMaTHKe.

1. OneHka NMChbMEHHBIX KOHTPOJBHEIX PA00T 00YYAOIIMXCS [0 MATEMATHKE.

OTBeET OLICHUBAETCSI OTMETKOM «5%, €CIIN:

> paboTa BHITIOJIHEHA ITOJTHOCTHIO;

> B JIOTHYECKHUX PACCYKICHUSIX U 000CHOBAHUHU PEUICHHS HET MIPOOEIIOB U OMIHOO0K;

> B PEIICHUU HET MaTeMaTHYECKUX OMMOOK (BO3MOYKHA OJHA HETOYHOCTh, OITUCKA, KOTOpasi HE
SIBJISICTCS CJIC/ICTBMEM HE3HAHUS WM HETTOHMMAHUS y4eOHOTO MaTepHana).

OtMmeTka «4» CTaBUTCS B CIEAYIOIIUX CIydasx:

»  paboTa BBINOJHECHA MMOJHOCTHIO, HO OOOCHOBAHHUS IIIArOB PEIICHHSI HEJOCTATOYHBI (ECin
yMeHHE 000CHOBBIBATH PACCYKIICHUS HE SIBJISUIOCH CIIEUaIbHBIM 00BEKTOM IIPOBEPKH);

»  JIOMYyIICHBI OJIHA OIIMOKA WM €CTh JIBa — TPU HEI0UETa B BBIKJIAJKAX, PUCYHKAX, YSPTEIKAX
niy rpadukax (eciau 3TH BUABI PaOOT HE SBJISIUCH CIEIUAIbHBIM 00BEKTOM ITPOBEPKH ).

OTMeTKa «3» CTaBUTCS, ECIU:

> JonyuieHo Oosiee ofHOM omMOKKM Wi Oosiee JBYX — TpeX HEJIOYETOB B BBIKJIAJIKAX,
yeprexax WiM rpadukax, Ho oOydarouuiics oOnanaeT 00s3aTelbHBIMU YMEHHUSMU IO IPOBEPSEMOM
TEMe.

OTMeTKa «2)» CTaBUTCSI, ECIIU:

Yuutenb MOXKET IOBBICUTH OTMCTKY 3a OpI/IFI/IHaHBH]EJﬁ OTBCT Ha BOIIPOC HJIHM OPUIMHAJIBHOC
pPeICHUE 3aaa4u, KOTOPBIC CBUACTCILCTBYOT O BBICOKOM MATEMATHYCCKOM Pa3BUTUU 06yqa10merocsl; 3a
peUIICHUC OoJiee CI0KHOU 3aJa4u HUJIM OTBCT Ha 0oJiee CIIOKHBIN BOIIPOC, IIPCIJIOKCHHLIC o6yt1a101ueMyc;1
JOITIOJITHUTCIIBHO ITIOCJIC BBIIIOJIHCHUS UM KaKuX-1100 APyrux 3aJIaHHI.

2.011eHKa YCTHBIX OTBETOB 00YYaroIUXCcsl 10 MaTeMaTHKe

OTBeT OLIEHUBAETCS OTMETKOM «5», €CIIU yUEHUK:

»  TOJHO pacKpbUl COAEp)KaHWE MaTepHaja B O0beMe, NPEeIyCMOTPEHHOM IPOTpaMMON H
y4eOHUKOM;

»  UW3JOXKWI MaTepuajd TPaMOTHBIM  SI3BIKOM, TOYHO  HCIOJB3YS  MaTeMaTH4ecKyro
TEPMHUHOJIOTHIO U CUMBOJIMKY, B ONPEAEICHHON JIOTHYECKON MTOCIIEI0BATEIbHOCTH;

»  TPaBWIBHO BBIOJIHWI PUCYHKH, YEPTEXKH, IpauKH, COMMyTCTBYIOIINE OTBETY;

»  TOKaszaJl YMEHHE WIUTIOCTPUPOBATh TEOPUI0 KOHKPETHBIMH MpPHUMEPaMH, NMPUMEHATH €€ B
HOBOM CUTYallUH IIPU BBINIOJIHEHUH ITPAKTUYECKOTO 3aJaHus;

»  TPOJEMOHCTPUPOBAI  3HAHWE TEOPUM paHee M3YYCHHBIX  COMYTCTBYIOIIUX  TEM,
c(OPMHPOBAHHOCTh M YCTOMUMBOCTB MCIOJIb3YEMbIX ITPU OTBETE

»  yYMCHHH U HaBBHIKOB;

»  OTBEYaJ CaMOCTOSTENBHO, 0€3 HABOJSIINX BOIIPOCOB YUHUTEIIS;

»  BO3MOXHBI OJTHA — JIBE HETOYHOCTH TIPH OCBEUICHHE BTOPOCTEIIEHHBIX BOIPOCOB WM B
BBIKJIAJIKaX, KOTOPBIE YYEHUK JIETKO UCIIPABUII IIOCIIE 3aMEUYaHUsl YUUTEIIS.

OTBeT OLIEHNBAETCS OTMETKOM «4», €CIIH yIOBJIETBOPSET B OCHOBHOM TPeOOBaHUAM Ha OLEHKY «5»,
HO [P 9TOM MUMEET OJIUH U3 HEIOCTATKOB:

» B WBIIOKEHWH JONYIICHBI HEOONbIIMe NpoOenbl, HE WCKa3HWBIIEE MaTeMaTHUECKOe
COJIep’KaHuE OTBETA;

»  JIOMyIIEHBI OAWH — JiBa HeIO4YeTa IPH OCBEUICHWH OCHOBHOTO COJEP)KaHHs OTBETa,
VCIIPABJICHHBIE NIOCIIE 3aMEYaHNs YUUTEIS;

> JOMYIICHBI olrOKa Wik 0oJjiee JABYX HCAOYETOB IIPU OCBCHICHUH BTOPOCTCIICHHBIX BOIIPOCOB
WIM B BBIKJIAJIKaX, JIETKO MCIIPABJICHHBIE I10CIIE 3aMEUaHUs YUUTES.

Otmetka «3» CTaBUTCSA B CIEAYIOIINX CIyqasX:

»  HENOJIHO PAcCKphITO COAEpKaHHE Marepuana (CouepKaHue H3II0KEHO (parMeHTapHO, He
BCErJa MOCII€A0BaTeNbHO), HO IIOKAa3aHO 00Ilee OHUMAaHKUE BONPOCca U MPOJEMOHCTPUPOBAHBI YMEHHS,
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JOCTaTOYHBbIE JUIsI YCBOGHHUS MpOrpaMMHOro Mmarepuana (ompeneneHsl «TpeboBaHusMH K
MaTeMaTHYECKOH MOArOTOBKE 00YUYAIONINXCs» B HACTOSIICH MTPOrpaMMe 0 MaTeMaTHKe);

»  WMEJHWCh 3aTPyJHCHUS WM JOMYIICHb OMIMOKA B ONPEICICHUH MaTeMaTHYeCKOu
TEPMUHOJIOTUHU, YEPTEKaxX, BBIKJIAJKAX, HCIPABICHHbIC TOCIE HECKOJIBKUX HaBOJSAIIUX BOIPOCOB
YUUTENS;

»  YYCHUK HE CIpABWICA C TPUMCHCHHEM TEOPUH B HOBOH CHTYyalldd TPHU BBITOJHCHUU
MPAKTUYECKOT0 3aJJaHusl, HO BBIIMOJIHUI 3aJaHUsI 00s13aTEIbHOTO YPOBHSI CJIO’KHOCTH IO IAaHHOM TeMe;

> Opyd  JOCTATOYHOM 3HAHUM TEOPETUYECKOr0 MaTepualia BbISBJICHA HEIOCTaTOYHAas
c(OpMHUPOBAHHOCTH OCHOBHBIX YMEHUI U HaBBIKOB.

OtMmeTKa «2» CTaBUTCS B CIEAYIOIIUX CIIydasx:

» HE PacKpBITO OCHOBHOE COJICpKaHUE YUeOHOT'O MaTepHaa,

» OOHAapY)XCHO HE3HAHHEC YYCHHUKOM OOJblllel WM Hanbojee BaKHOW YacTH Y4eOHOTO
MaTepuana;

» JIOMyIIEeHbl OMIMOKK B ONPEACICHUU TOHSATHH, TNPH HCIOJb30BAHUM MaTeMaTHYSCKOU
TEPMHHOJIOTHH, B PUCYHKaX, YepTekax WM rpaukax, B BBIKJIAJKaX, KOTOPblE HE HMCIPABJICHBI MOCIE
HECKOJIbKUX HABOJSIINX BOIIPOCOB YUHTEIIS.

O6mas knaccudukanys omuooK.

[Tpu olleHKe 3HAHUH, YMEHUW W HABBIKOB O0YYAIONINXCS CISAYET YUUTHIBATh BCE OMMUOKH (TpyObie
U HerpyObIe) U HETOUETHI.

3.1. I'py0bIMH CYHTAIOTCH OLIUOKU:

- HE3HAHHUE OIpEACNICHUSI OCHOBHBIX MOHSATUH, 3aKOHOB, MPaBUJ, OCHOBHBIX IOJIOKEHHUM TEOPUH,
He3HaHue GopMyJl, OOIISTIPUHATHIX CHMBOJIOB 0003HAUCHUH BEIIMYUH, STUHUI] HX U3MEPCHHUS,

- He3HaHME HAUMEHOBAHUN €IMHUI] U3MEPEHUS;

- HEYMCHHE BBIJICIUTEH B OTBETE TJIABHOC,

- HEyMEHHE NMPUMEHSTh 3HAHUsI, aJITOPUTMBI JIJISl pELIeHUs 3a/1a4;

- HEYMEHHE JIeJIaTh BBIBOIBI U 0000IICHHS;

- HEyMEHHE YUTaTh U CTPOUTH TpapuKu;

- HEYMCHHE IT0JIb30BAThCS IEPBOMCTOYHUKAMHY, YICOHUKOM H CIIPABOYHUKAMHU;

- IOTePs KOPHS UM COXpaHEHUE MOCTOPOHHETO KOPHS;

- oTOpaceiBanue 0e3 00BSICHEHUN OJHOTO U3 HUX;

- paBHO3HAYHBIE UM OIIMOKH;

- BBIYHCITUTEIIBHBIC ONIMOKY, €CITH OHU HE SIBIISTIOTCS OTIHCKOI;

- JIOTHYECKHE OIIHOKH.

3.2. K Herpy0ObIM ommdKaM CiieIyeT OTHECTH:

- HETOUYHOCTh (OPMYIUPOBOK, OMpPENEICHUI, MOHATHI, TEOpHii, BhI3BaHHAs HEMOJHOTOW OXBaTa
OCHOBHBIX TIPH3HAKOB OMNPEISIIIEMOT0 TIOHATHS WJIH 3aMEHOM OJHOTO - JIBYX W3 JITHX IPU3HAKOB
BTOPOCTETICHHBIMH;

- HETOYHOCTh rpaduka;

- HepallMOHAJIbHBIA METOJA pEeLIeHUS 3aJaydl WM HEAOCTATOYHO NPOAYMAaHHBIA IUIaH OTBETa
(HapymIeHue JIOTUKH, TTOIMEHA OTICIIEHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMHU );

- HepalloHaIbHbIE METOBI PA0OTHI CO CIIPABOYHOMN U APYTOM TUTEPATYPOIi;

- HEYMCHHE PEIIaTh 33JJa4H, BEITIOTHATE 3aJaHHS B 00IIEM BHUJIC.

3.3. HemoueramMu sBIISIOTCS

- HepalroHaIbHBIC TIPUEMbI BBIYHCIICHUH U MPeoOpa30BaHMIA,

- HeOpEKHOE BHITIONTHEHUE 3aMKCeH, YepTexKe, cxeM, TpaduKOB.
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Coaep:kanue yueOHOIro nmpeaMeTa
Anzeopa

I'aaBa 1. Panuonanbubie 1poou (21 yac)
Panmonanshass npoOb. OCHOBHOE CBOWCTBO JpoOu, cokpamieHue apoOeil. ToxkaecTBeHHBIC

> K o
npeoOpa3oBaHus pallOHATBHBIX BhIpaXeHUi. OyHKIUA y = — U e€ rpaduk.
X

Heab: BbIpabOTaTh yMEHHE BBIMOIHATH TOXKISCTBEHHBIC MPEOOPA30BAHMS PANMOHAIBHBIX
BBIPAXKEHHUI.

Tak xak 1EeHCTBUS C pallMOHAIBHBIME IPOOSMHU CYIIECTBEHHBIM 00pa30M ONMUPAIOTCS HA NEHCTBUS
C MHOTOYJICHAMH, TO B Ha4aJie TEMbl HEOOXOIUMO IMOBTOPUTH C O0YUYAIOIIUMHUCS MPE0oOpa30OBaAHUS 1ETBIX
BBIPAKCHUI.

['maBHOE MeCTO B JaHHOW T€ME 3aHUMAIOT AJITOPUTMBI JEHCTBHUMA ¢ IpOOSMH. YUamiuecs TOJDKHBI
MOHUMATh, YTO CYMMY, Pa3HOCTh, IPOU3BEACHUE M YACTHOE JpoOei BCEra MOXKHO MPEICTaBUTh B BHJIC
npobu. IlpmoOpeTaecmbie B JaHHOW TEeME YMEHHUS BBINMOJHATH CJIOKCHHUE, BBIYMTAHHE, YMHOXEHUE U
JeneHue aIpo0ei sIBISI0TCS OMOPHBIMU B TTpeoOpa3oBaHusIX APOOHBIX BhipaxeHui. [loaTomy um crnemgyer
yAeIuTh ocoboe BHMMaHHWe. HerenecooOpa3Ho mepexoauTh K KOMOMHMPOBAHHBIM 3a/IaHMSIM Ha BCE
JEHUCTBUSI C IPOOSIMHU TIPEkKIe, YeM OYIyT YCBOCHBI OCHOBHBIE aJTOPUTMBI. 3aJaHUs HA BCE JCUCTBUS C
JIPOOSIMH HE JTOJDKHBI OBITh U3JIUIITHE TPOMO3JAKUMHU U TPYTOCMKHMHU.

[Tpu HaxOoXXIeHUM 3HAYCHUH APOOEH NAIOTCs 3a1aHMs Ha BEIYMCIICHUS C TOMOIIBIO KAJBKYJISATOPA.
B nanHoli TeMe pacumiupsitOTCS CBEICHHS O CTaTUCTUYECKUX XapaKTEepUCTUKax. BBoaUTCS MNOHSATHE
CPEIHET0 TapMOHUYECKOTO Psijia MOJOKUTEITBbHBIX YUCE.

- K
W3yueHne TeMbl 3aBEpIIACTCS PACCMOTPEHUEM CBOMCTB rpaduKka GyHKIUU Y = —.
X

I'nasa 2. KBagpaTubie kopuu (19 yacos)

[TonsTne 00 wuppanvoHanbHbIX uyucnax. OOmMe cBeneHuss O JEeHCTBUTENBHBIX YHUCIHAX.
KBanparusiii kopenb. [loHsTHE 0 HAX0XKICHUH PUOMKEHHOTO 3HAYCHHS KBaIpaTHOTO KOpHs. CBoiCTBa
KBaJPaTHBIX KOpHeH. [Ipeo6pa3oBanus BeIpaKEHHiT, COIEPIKAIIMX KBAAPaTHbIe KOPHH. DyHKIMA y = Vx ,
e€ cBolicTBa U rpaduK.

Hesab: cucTteMaTu3upoBaTh CBEACHHMS O palMOHAJIbHBIX 4YHCIaX M JaTh MpeJCTaBIeHHE 00
UPPALMOHATIBHBIX YHCIIAX, PACIIMPHUB TEM CaMbIM IMOHSATHUE O YHCIIE; BHIPAOOTATh YMEHHE BBIOJHATH
npeoOpa3oBaHus BBIPAKEHUH, COAECPIKAIIMX KBAApaTHbIE KOPHHU.

B nmanHOM Teme ydampecs IONY4arOT HA4aJIbHOE IPEICTABICHHE O IMOHATHU JACHCTBUTEIBHOTO
yrcna. C 3Toi 11enpi0 00001at0TCsl U3BECTHBIE 00YUYAIOIIMMCS CBEJICHHS O PAllMOHANbHBIX unciax. Jis
BBEJICHHS IOHATUS MPPALMOHAIBHOIO YHMCJIA MCIOJB3YEeTCd MHTYHUTHBHOE IIPEICTABICHHE O TOM, YTO
KK OTPE30K HMMEET IMHY M IOTOMY KaXXIOW TOYKE KOOPAMHATHOM MNPAMOU COOTBETCTBYET
HeKoTopoe uucio. [Toka3piBaeTCs, YTO CYIIECTBYIOT TOUKHU, HE HMEIOIIME PAllMOHATIBHBIX abcLuCC.

IIpu BBeneHUM MOHATHUS KOPHA IMOJIE3HO O3HAKOMUTH OOYUAIOIIMXCSl C HAXOXKJIECHHEM KOpHEH C
MIOMOIIBIO KAJIBKYJIATOPA.

OCHOBHOE BHMMaHHUE YJENsAeTCs MOHATHIO apu(METHYECKOro KBaJpPaTHOTO KOPHS M CBOMCTBaM
apu(pMeTUYECKUX KBaJpaTHBIX KOpHEW. Jl0Ka3bIBaIOTCSI TEOPEMBI O KOPHE U3 MPOU3BEIACHUS U JIpoOH, a

TAKXE€ TOXICCTBO 8,2 :|a|, KOTOpre HOHy‘IaIOT HpI/IMeHeHI/Ie B HpeO6pa3OBaHI/IHX BLIan(eHHﬁ,
colepKalux KBaapartHble KopHU. CrenuanbHoe BHHUMAHUE — YAENAETCH  OCBOOOKIEHHIO  OT
B
Jo ' b tAc
BLIpa)KeHI/Iﬂ, COI[ep)KaH_[I/Ie KOpHI/I, 4qacTo I/ICHOHBSyeTCH KaK B CaMOM Kypce aﬂre6pLI, TakK U B KypcaX
reOMETPHH, AITeOpPBI M Hauall aHaJIn3a.

[Ipomomkaercst pabota MO pasBUTHIO (DYHKIMOHANBHBIX —IPEACTABICHUN OOYYAFOIIHXCS.
PaccmarpuBatotcs  QyHkuus y=+x, eé cBoiictea u rpaduk. Ilpu wusydeHun O¢yHKUMM y=+/x
TTOKA3BIBACTCS €€ B3aMMOCBS3b ¢ pyHKIMel y = X2, Tie X > 0.
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I'naBa 3. KBaapatHblie ypaBHeHus (22 4aca)

KBanpatHoe ypaBHeHune. PopMyisia KOpHEH KBaJpaTHOrO ypaBHEHHsA. PemieHue panuvoHanbHBIX
ypaBHeHul. Pemienue 3ama4d, NpUBOIAIIMX K KBaJAPAaTHBIM YPAaBHEHUSAM M IPOCTEHIIUM paldOHAIbHBIM
YPaBHEHUSIM.

Hesb: BbpaboTaTh YMEHHMsS peIIaTh KBaJpaTHBIE YpPaBHEHHUS W MPOCTEUIIHME paloHAIbHBIC
YPaBHEHHUs U IPUMEHATDH UX K PELICHUIO 3a/1a4.

B Hauane TeMbl NpPUBOIATCA NPUMEPHI PEIICHUS] HENOJHBIX KBAJAPAaTHBIX YpPAaBHEHHH. ITOT
MaTepual CHCTEMaTU3HMpyeTcs. PaccMaTpuBarOTCA  alIrOPUTMBbI  PEIICHHsS HENOJHBIX KBaJpaTHBIX
YPaBHEHUU Pa3IM4HOrO BUAA.

OcHOBHOE BHHMAaHHUE CleyeT YJeIUTh PellleHuI0 ypaBHeHuii Buaa ax” + bx + ¢ =0, rmea = 0, ¢
UCTIONIb30BaHUuEM (GOpMynbl KopHedl. B nanHo#l Teme yuammecss 3HakomsTcs ¢ ¢opmyrnamu Buera,
BBIPKAIOUIMMHU CBSI3b MEXJY KOPHAMHU KBaJpaTHOIO YypaBHEHUs U ero Koddpdunuentamu. OHU
UCIIOJIB3YIOTCSL B NAJIbHEUILIEM IIPU JOKA3aTeIbCTBE TEOPEMBI O PA3JIOKEHUN KBAJIPATHOIO TPEXWICHA Ha
JMHEMHbBIE MHOXKHUTEIIN.

VYyamuecss OBIaIEBAIOT CIIOCOOOM peIIeHUs] IPOOHBIX PpAIMOHAIBHBIX YPAaBHEHHH, KOTOPBIN
COCTOMT B TOM, YTO PEUICHME TaKUX YPABHEHUN CBOJUTCS K PELIECHUI0 COOTBETCTBYIOUIMX LIEJIBIX
YpPaBHEHUH C MOCIEAYIOIIUM HUCKIFOYEHUEM IOCTOPOHHUX KOPHEH.

W3y4yeHne JaHHOW TEMBI IIO3BOJIIET CYIECTBEHHO PACIIMPUTh annapar ypaBHEHUH, HCIOIb3YEMBIX
JUISl pEeIIEHNs TEKCTOBBIX 3a]1a4.

I'naa 4. HepaBencrtna (18 yacos)

UucnoBele HEPABEHCTBA M MX CBOWCTBA. llowileHHOE ClIOKEHME M YMHOXKEHHE YHMCIOBBIX
HepaBeHCTB. llorpemHocTs U TOYHOCTH NpuOIMKEHMs. JIMHEHbIE HEpaBEeHCTBA ¢ OJIHOM MEePEMEHHON U
UX CUCTEMBI.

Heab: 03HaKOMUTH O0OY4YAIOIIMXCS C NPUMEHEHWEM HEPaBEHCTB JJIi OLEHKUM 3HAuyeHUil
BbIpa)KEHUI1, BEIpaObOTaTh yMEHHUE pelaTh JUHEHHbIE HEPABEHCTBA C OJHOM MepeMEHHON U UX CUCTEMBI.

CBolicTBa UMCIIOBBIX HEPABEHCTB COCTABJISIOT Ty 0a3zy, Ha KOTOPOM OCHOBAHO PELICHHE JTMHEWHBIX
HEPAaBEHCTB C OJHOW IepeMEHHOH. TeopeMbl O IOUWIEHHOM CIIO)KEHHH U YMHOKEHUU HEPAaBEHCTB
HaXOJAT MPUMEHEHUE MPHU BBIMOIHEHUH MPOCTEUIIUX YINPa)KHEHUN Ha OLEHKY BBIPAXEHHUH MO METOAY
rpanun. BBoasarcs monsTus abcomoTHON IlorpemHocTd ¥ TOYHOCTH NPUONIMKEHUS, OTHOCHUTEIbHOMN
MOTPEIIHOCTH.

YMeHuss npoBOANTH JEAYKTUBHBIE PACCYKACHMS IMOIY4YarOT pa3BUTHE KakK IPH J10Ka3aTeIbCTBaX
YKa3aHHBIX TEOpPEM, TaK U MPH BBIOJIHEHUH YIIPa)KHEHUH Ha JI0Ka3aTeIbCTBA HEPABEHCTB.

B cBa3u ¢ perieHneM JIMHENHBIX HEPABEHCTB C OJHOW MEPEMEHHON JAETCsl MOHATHE O YHMCIOBBIX
IPOMEXKYTKAaX, BBOJATCA COOTBETCTBYIOLIME Ha3BaHHWA U o00o03HaueHus. PaccMoTpeHHIo cHucTeM
HEpaBEHCTB C OJHOM MEpeMEHHOM MpeaIIecTBYeT O3HaKOMJIEHHE OOydalomMXCsl C MOHATUSAMU
nepecedeHust 1 00bEeJMHEHNSI MHOXKECTB.

IIpu pemieHMH HEPABEHCTB MCIIONB3YIOTCS CBOWCTBA PABHOCWIBHBIX HEPABEHCTB, KOTOPbIE
Pa3bACHAIOTCA HAa KOHKPETHBIX mnpumepax. Ocoboe BHMMaHHE CIEAYyeT YIEIUTb OTpabOTKE YyMEHHs
peliaTh mpocTeiiiiie HepaBeHCTBa BHUAa ax > b, ax < b, ocTaHOBUBIINCH cliENMATbHO HA Clydae, Kormaa
a<0.

B »aTOli Teme paccMaTpuBaeTCA TaKXKE PEIIEHUE CHCTEM JIBYX JIMHEWHBIX HEPAaBEHCTB C OJHOMN
MEPEMEHHOI, B YaCTHOCTH TaKUX, KOTOPBIE 3alIMCaHbl B BUJIE ABOWHBIX HEPABEHCTB.

I'naBa 5. CteneHs ¢ mejibIM nmoka3zarejieM. JjieMeHThI craTucTuky (9 yacoB)
Crenensp c LenbIM IOKa3aTesleM U ee cBoiicTBa. CTaHmapTHBIN BUA 4Kciaa. HavanbHble cBeleHus
00 opraHuzalMu CTAaTUCTUYECKUX uccienoBaHuil. COOp W TpyNIHUpPOBKAa CTATUCTHUUECKUX JaHHBIX.
Harnsinnoe nmpencraBieHue craTUCTHUecKod wuHpopmanmu. KpyroBele auarpaMmbl, IIOJMIOH,
rUCTOrpaMMa.
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Iesb: BbIpaboTaTh YMEHHE IPUMEHATh CBOMCTBA CTENIEHU C LIEJIBIM [IOKA3aTeJIeM B BBIUMCIICHUSAX U
npeoOpa3oBaHusIX, CPOPMUPOBATh HaYAIbHBIE MPEACTABICHUS O cOOpE U TPYNIUPOBKE CTATHCTUYECKUX
JaHHBIX, UX HAIJISIAHON UHTEPIPETALUH.

B aTo0ii Teme GopMynupyrOTCsl CBOMCTBAa CTENEHH C LIEJNBIM IOKa3aresneM. MeToJ J0Ka3aTenbCcTBa
JTUX CBOMCTB II0OKa3bIBACTCS HA IPUMEPE YMHOXKCHMSI CTENIEHEN ¢ OJIMHAKOBBIMM OCHOBAaHMAMH. JlaeTcs
IOHSTHE O 3aIIMCH YMCJA B CTaHAApTHOM BHje. IIpuBOaATCS mpHUMeEphl UCIOJIB30BaHUs TAaKOM 3allUCH B
(bu3uKe, TEXHUKE U IPYTUX 00JaCTIX 3HAaHUH.

VYyampecs MONydYalOT — HavyajdbHBbIE MPEACTaBICHHS OO0  OpraHM3alMl  CTaTUCTHYECKUX
uccienoBaHuid. OHM 3HAKOMSATCS C MOHATUAMU I'€HEepabHOU U BBIOOPOUYHOM COBOKYIHOCTH. [IpuBoasTCs
IPUMEpPHI MPEACTABICHUS CTATUCTUYECKUX JAHHBIX B BUJAE TAOJIMIl YaCTOT M OTHOCHUTEIBHBIX YacCTOT.
OOyuaronMesl IpeAaraloTcsl 3aJaHusl Ha HAXOXKACHUE MO0 TaOJIMIEe 4acTOT TaKuX CTaTHCTHYECKUX
XapaKTepUCTHK, KaK cpenHee apudMeTHuecKoe, Moja, pasmMax. PaccmarpuBaercss BOIPOC O HArJIAAHON
UHTEpIpeTalul craTucTudeckod uHpopmanuu. M3BecTHble o00ydaromumcs CcHocoObl HarjsAHOTO
NPECTABICHUS CTATUCTHYECKUX JTAHHBIX C MMOMOIIBIO CTOJIOYATHIX U KPYTOBBIX JHArpaMM PacIIUpPSIIOTCS
3a CYeT BBEJICHUS TaKUX IOHATUH, KaK IOJUTOH U TUCTOrPaMMa.

5. IloBTOopenmue (6 yacoB)

Hean: [ToBropenue, 0000IIEHNE U CUCTEMAaTH3AIMs 3HAHHI, YMCHUN U HaBBIKOB 32 KypC alreOphI
8 xiacca.
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TEMATHYECKOE INTAHUPOBAHHUE

Auaredpa 8 kiacc

TpebGoBanus K
Howmep Komaue DneMEHTbI YPOBHIO [Hara no| [ara
Tema ypoka CTBO Tun ypoka Bun xonTpons
ypoka 4ACOB coJiep>KaHus MOATOTOBKH IUIaHy POBEJCHUS
y4aIuxcs
1 3 4 5 6 7 8 10 11
IToBTOpeHre M3y4eHHOro B 7 Kiacce 3 yaca
1 MHOTO4YWICHBI 1 [ToBTOpEeHME 3.09
2 DopmyIbl 1 [ToBTOpEHME DopmyIbl 4.09
COKpAIIIEHHOTO COKpAIIEHHOTO
YMHOXECHHS YMHOXEHUS
3 Bxomgnas 1 KoHntposnb 5.09
JIMAarHOCTHYECKA 3HAHUM 3
1 KOHTPOJbHAs YMEHHH
paborta
Panuonanbublie Apodu - 21 yaca
4 Pannonaneupie | 1 Oznakomienue | @opMyiibl 3 H aT b NOHATHE 10.09
BBIPAXKCHHS c HOBBIM | COKPAIIIEHHOTO L[EJTBIX BBIPAKEHUH,
y4eOHBIM YMHOXKEHUS paIMoHATBHBIX
MaTepHUaIoM BBIPKEHUI.
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5-6 PaunonansHbie [Ipumenenue Ob6nacthb Y M e T b HaxonuTh | CamocTosTenpHas | 11.09
BBIPOKCHHS 3HaAHUHT U | TOTyCTUMBIX on3 pabora 12.09
yMEHUI 3Hauenust (O/13) (10 mun):
C-1, Ne I(a, 0), 3,
5;
C-2, Ne 1(a0)
(AM)
7-8 OcHoOBHOE [Ipumenenue OcHOBHOE CBOWCTBO | 3 H a T b OCHOBHOE | Maremarnueckuit | 17.09
CBOICTBO 3HaHUU u | qpodu CBOWCTBO ApoOH JUKTaHT 18.09
JIpoowu. yMEHUH
CokpaiiieHue
npobeit
9 OcHoBHOE 3akperuieHue Coxpamrenue apobeti | Y M e T b | CamocrosTenbHas 19.09
CBOWCTBO U3Y4EHHOTO COKpaiaTh Ipodp | pabota
IpoowH. MaTepuaia (10 mun):
Cokparnienue C-4, Nel(a,0),4;
pooeit C-5, Ne 1(a,0)
(M)
10 Crnoxenue " N3yuenne Crnoxenue n/'y M e T b 24.09
BBIYATAHUE HOBOTO BBIUUTAHHE POOEH C | CKIIaIbIBATh "
npoodeit c marepuaa OJIMHAKOBBIMH BBIUUTATh APoOU C
OJTMHAKOBBIMH 3HaMEHATEeISIMH OJTMHAKOBBIMH
3HaMEHATeISIMU 3HAMEHATEeISIMU
11 Crnoxenne " 3akperuieHne Crnoxenne u|Y ™M e 71 b|CamocrosarensHas | 25.09
BBIUMTAHUE W3Y4YEHHOTO BBIUMTAHUE JpoOei | CKIaabIBaTh u | pabota
npobeit c Marepuana c OJINHAKOBBIM | BBIYMTATh JIpobu c | (15 muH):
OJIMHAKOBBIMU 3HaMEHaTeIeM OJIMHAKOBBIM C-6, Ne 1(a,0), 2(a),
3HAMEHATEIISIMU 3HaAMEHaTEIeM 3(a), 4
(M)
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12 Cnoxenue u Nsyuenue Haxoxnenue Y M e T b HaxoauTh | MaTemaruueckuii | 26.09
BbIUMTAHUE HOBOTO o0miero HauMEHB I JTUKTaHT
npobeit c marepuaia 3HaMeHaTeJs o0mui
pa3HbIMU npobeit 3HaMEHaTeb
3HaMEHaTEeISIMH
13 Crnoxenue u [Ipumenenue dopMybl 3 H a T b |Jumaktudeckue 1.10
BBIYUTAHUE 3HaHUHI U | COKpaIeHHOTO (bopmyIbI MaTepHabl
npobeit c YMEHHH YMHOXEHUS COKpAIICHHOTO
pa3HBIMHU YMHOXKEHUS "
3HaMEHaTEJSIMU YMETh ux
MIPUMCHSIT
14 Cnoxenue u O6o6menne u | [IpuBencuue k|3 #H a T b |CamocrostenpHas | 2.10
BBIUUTAHUE cuUcTeMarusanu | oduemy (hopmyIibl pabota
pooeit c s 3HAHUI 3HAMEHATEI0 COKpAILEHHOTO (10 mun):
pa3HBIMU YMHOXEHHUS u [C-7, Ne 1(a,0),
3HAMEHaTeIAMU YMEThb ux | 2(a,0), 4(AM)
MIPUMEHSITh
15 Konmponvnas Kontposnb Haxoxnenue Y M e Tt b|Kourponsnas 3.10
paboma Ne | 3HaHUU u | ob1ero IpPUMEHATh 3HaHus | pabdora 1
«Cymma yYMEHUI 3HaMEHaTesl. pu (40 mun)
PAasHocms OcHOBHOE CBOWCTBO | MpeoOpa3oBaHUU
opobeliy npobu BBIpAKEHU N
16 AHanu3 Oznakomnenu | IIpasuna 3 HaT b npaswia| DpoOHTAIBHBIN 8.10
KOHTPOJIbHOU € C HOBBIM | YMHOXECHHUS YMHOXEHHST Jpo0eH | orpoc
paboTHI. y4eOHBIM OOBIKHOBEHHBIX U BO3BEJCHHE B
YMHOXEHHE MaTepraIoM npodeit U | CTETICHB.
npobeit. CMEIIaHHbIX YHCe Y M e T b
Bo3senenue MIPUMEHATH UX
npobeit B
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CTCIICHDb

17 YMHOXEHUE KomOunupoBa | CBoiicTBa cTemneHH | 3 H a T b IpaBUiIa 9.10
npobei. HHBIN YPOK c HATYPaJbHBIM | YMHOXKEHUS Ipo0eit
BosBenenue rokasaresuem U BO3BEJICHUE B
pooeit B CTCTICHbD.
CTENEHb YMeTsh
MPUMEHSTH UX
18 Jenenue [Tlpumenenne | [lpaBuna pmenenms | 3 H a T b npaBuna | Maremaruueckuid | 10.10
npodeit 3HaHU U | OOBIKHOBEHHBIX JeneHust 1pooei JUKTAHT
yYMEHUH’ npobeit
19 Henenue 3akpernenue | OcHoBHOe cBoiicTBO | Y M e T b | CamocrostenbHas | 15.10
npobeit M3Y4YEHHOTO Ipobu MPUMEHSITh paborta
MaTepuaia IpaBuJIa npu | (15 mMun):
BBITIOJIHEHUHU C-19, Ne 1(a,0),
yIpaXHEHUH 2(a), 3;
C-10, Ne 1(a), 3, 5
(M)
20 [TpeoOpazoBanu [Mpumenenne | [IpaBuna 3 HaT b usydeHnsle | [Ipakrnyeckas 16.10
e 3HaHU U | YMHOXECHHUS U | paBuUia pabora
panroOHATBLHBIX YMEHUH JeTIeHUsT Tpooei
BBIPAKECHUI
21 [IpeoOpazoBanu [ToBTOpEeHME [IpuBenenue npodert | Y ™M e T b | [Ipaktuueckas 17.10
e W3Y4YEHHOTO K o0mieMy | mpeoOpa3oBbIBATh pabota
panroHAIBHBIX marepuaia 3HaMEHATEIIO. panroHaIbHbIE
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BBIPAKCHUI ®opMyiibl yycia
COKPAIIEHHOTO
YMHOKEHUS
22 OyHKIUA Nzyuenune O6partHo Y M e 1 b crpouth | CamocrositensHas | 22.10
_k nee HOBOTO nponopuuoHanbHas | rpaduku GyHKuui | pabora
YTy Marepuana 3aBUCUMOCTh (10 mun):
rpaduk C-12, Ne 2, 3 (IM)
22 OyHKIMA 3akpennenue | Iloctpoenue VYwmers no rpaduxy | UnguBunyansaeie | 22.10
_k nee U3Y4YEHHOTO rpadukoB QyHKUIUN | HAXOOAUTH KapTOYKHU
Y=y Marepuaia 3HAYECHHS X 1 Y.
rpaduk
23 VYMHOXEHUE U O606mmenue u | Dopmynbl YMeTh 23.10
neneHue apooei CHCTEMaTH3all | COKpPAIIEHHOTO CKJIaIbIBATH,
us YMHOXEHHS BBIUUTATH,
YMHOXXaTh u
JEUTh IPOOH
24 Konmponvnas Kountposb [IpaBuna Y ™M e 1 b|KoHrponbnas 24.10
paboma Ne 2 3HaHUU U | YMHOXECHHUS U | BBIOJHATD pabota 2
«Ymnoorcenue u YMEHUU JeneHust  JpobOei. | mpeoOpa3oBaHus (40 MuH)
Oenenue OyHKIUA BBIpa)KCHUI "
Opobeliy k CTPOUTH TpaUKH
= X
KBaaparubie kopHu. 19 yacos.
25 AHanu3 Uzyuenue HatypanbHbie Y ™M e T b|Marematnueckuii | 6.11
KOHTPOJIbHOM HOBOT'O yucia. Llenble uncna | cpaBHUBATH JUKTAHT
paboTHI. Martepuana palnoHaIbHBIC
PanmonanbHble qucia
qrcia
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26-27 | UppauuoHaibH O3nakomienue | PanionansHbie 3 H a T b Texkymue 7.11-
bIC YHCIIa c HOBBIM | YHCJIA. npeoOpazoBaHue 12.11
y4eOHBIM HppaunonanbHbie OOBIKHOBEHHBIX
MaTepHaIoM quciaa npo0eit B
JeCATUYHbIC
28 KBagparuunbie Nzyuenune Tabmuma kBaapatoB | Y M e T b HaxoauTh | UuauBunyaneasie | 13.11
KOpHHU. HOBOT'O HATYpaJIbHBIX YHCEN | KBaIpaTHbIE KOPHH | KAPTOUKH
apudMeTHIecKu marepuasia u3
W KBaJpaTHbBIN HEOTPULIATEINBHBIX
KOpEHb qucen
29 KBanparnunbie [Ipumenenue @opmyna 1IoHaan CamocrositensHas | 14.11
KOpHHU. 3HaHU U | KBajpara pabora
apupMeTHIECKU yMEHUHI (10 mun):
W KBaJIpaTHbBIN C-14, Nel,5(a,0),
KOpEHb 7(a), 9(a,0), 11
(M)
30-31 | YpaBHeHue N3yuenue KBagparuble kopHH. | ¥ M € T b pemiath | OpOHTANBHBIN 19.11
x*=a HOBOT'O Pemenue ypaBHEHHs X°=a orpoc 20.11
Mmarepuaa ypaBHEHUH
32 Haxoxnenue O3znakomnenue | [Ipumenenue Y M e T b HaxomuTh | CamocrositensHag | 21.11
IPUOIINKEHHBIX c HOBBIM | OKpYTJIEHUS pUOIHMKEHHbIE pabora
3HAYCHUI y4eOHBIM JECSTUYHBIX Apo0ei | 3HaueHus (15 mun):
KBaJpaTHOIO MaTepuaioM kBazapaTHOro Kopas | C-15, Ne3, 5;
YpaBHEHUS C—-16,Ne 1 (IM)
33 OyHKIMSA Nzyuenune KBanparusle kopau. | Y M e T b | [IpakTHueckas 26.11
Yy=4% u ee HOBOT'O Apudmernueckuit COCTaBJIATh TAOMUILy | paboTta
rpapuk Marepuaia KBaJPaTHBIA KOPEHb | 3HAYEHWU U CTPOUTH
rpadux  QyHKUIHUK
y=+vx
34 OyHKIMA 3akpernenue | [loctpoenue Y ™M e T b|Marematnueckuit | 27.11
v=4x U ee MU3Y4EHHOTO rpaduxos COCTaBJIATh TAONUIY | JUKTAHT
rpaduk marepHaia 3HaYeHUH U CTPOUTH

rpapuxk  QyHKUIHUK
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y=vx

35 KBanpaThsiii N3yuenue Apudmernueckuit 3 H aTb TeopeMbl ( OpOHTANbHBIN 28.11
KOPEHb u3 HOBOTO KBaJIpaTHBIN KOPEHb | KBaJIpaTHOM KOpHE U] OIpOC
IPOM3BEACHUS, marepuaia MPOU3BEACHUS, APOOK
IpobH, cTeneHn U CTETeHH
36-37 | KBagparusrii [Ipumenenne | Ilpumenenue Y M e T b |CamocroarensHas | 3.12
KOpEHb u3 3HaAHUH U | IpaBWJI CJIOKEHHS, | IPUMECHSITh pabora 4,12
IIPOU3BEICHNUS, yMEHUI YMHOKECHHUS U | TEOpEMBI o | (15 mun):
JIpoOH, CTETIEHU JIeTICHUS KkBagpatHoM kopHe | C-18, Nel(a,0),
paroHaIbHBIX u3 npousBeneHu, | 2(a,0);
qucen apobu u crenenn | C-19, Nel(a,0),
MIPU BBIYUCIICHUSX 3(a,0);
C-20, Nel(a,0),
3(a,0) (/IM)
38 Konmponvnas Koutposb KBagpartuslii Y M e 1 b | KoHTposnbnas 5.12
paboma Ne 3 3HaHUU U | KOPEHb U3 | HaXOAUTh KOpEHb | paboTa
«Ceoticmea yMEHUM [IPOU3BECHHUS, n3 mpowusBeneHus, | (40 muH)
apugpmemuueck IpoOu, CTEeNeHH npoOu, cTeneHu
020
K8aOpamHo2o
KOPHS»
39 Ananms Osznakominienn | KBampatHerid Y M e T b BBIHOCUTH | Texymimii 10.12
KOHTPOJIbHOM € C HOBBIM | KOPEHb U3 | MHOXKUTEIb 33 3HAK
paboTsL. y4eOHBIM IPOU3BEACHUS KOPHS; BHOCHTH
Beinecenue MaTepHaIoM BosBenenue MHOXHTEb oJ
MHOXHTEIS 32 3akperuieHue | MHOXKHTEJS B | 3HaK KOpHS
3HaK KOPHSI. U3y4EeHHOT O KBaJpaT
Buecenne Marepuaia
MHOXHTENS O]
3HaK KOPHS
40 [IpeobOpazoBanu [Ipumenenue | YpaBHEHHE 3 HaThb TeopeMbl 0 | Maremarnuecknid | 11.12
€  BBIpaXCHU, 3HAHUH u | x*=a KBQJIpATHOM KOpHE | JUKTAHT
COJIepKAIMNX YMEHHI W3  TPOU3BEICHUS,
KBaJIpaTHbBIE JpoOu, cTeneHu
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KOpHHU

41 [IpeobpazoBann | 1 3akperienne | KBagpatHbiid 3HaTh TEOPEMBI O 12.12
€  BBIPOKCHHIA, U3Y4EHHOTO KOpEHb U3 | KBJIpaTHOM KOpHE
coJiepKalIX marepuasia IIPOU3BECHNS, U3  NpOU3BENEHMUS,
KBaJ[paTHBIC IpoOu, cTeneHu npoOu, cTeneHu
KOpHU
42 [TpeoOpazoBanu | 1 3akpennenue | Buecenue Y M e T b | CamocrostensHas | 17.12
€  BBIPAKCHMI, U3y4EHHOTO MHOXHTEJIS 10J1 | MPUMEHSATh pabota
COZIepKAIINX Marepuana 3HAaK KOpHs TEOPEMBI npu | (15 mun):
KBaJIpaTHBIE npeoOpa3oBaHUU C-21, Nel(a,0),2;
KOpHU BBIPa)KCHUIN C-22, Ne 1(a,B),
3(a,B), 4(a,B),
5(a,B), 7 (AM)
43 Konmponvnas 1 Koutposb IlpaBuna nedictBuil | YMers BbINOJHATE | KOoHTpoOsbHAS 18.12
paboma Ne 4 3HaHUU ujlc KBaJpaTHBIM | MPEOOpa3OBaHUS pabora 4
«IIpeobpazosarn yMEHUM KOpHEM BBIpOKCHUI c| (40 mun)
ue 8vIpadiceHull, KBaJ{paTHBIM
cooeparcauux KOpHEM
Keaopammbie
KOPHUY
KBaapatHbie ypaBHeHusi - 22 yaca
44- 45 | Omnpen-e 3 Nzyuenue Ornpenenenue VY M e T b pemats | [Ipaktuueckas 19.12
46 KBaJIpaTHOTO HOBOT'O KBaJIpaTHOTO HEIOJIHBIE pabora 24.12
YpaBHEHHUS. MaTepuania; YpaBHEHHS. KBa/IpaTHbIE 25.12
Henonuele KOMOMHHpOBa | YpaBHeHHe X°=a ypaBHEHHMS
KBaJpaTHbIE HHBIN YPOK
YpaBHEHHS.
47 dopmyna 2 Osznakomnenu | @opmyna kopHeil | 3 H a T b popmyny | CamocrositensHass | 26.12
48 KOpHEH € C HOBBIM | KBaJpaTHOTO KOpHEH pabora 9.01
KBaJJpaTHOTO y4eOHBIM yYpaBHHEHHS KBaJ[paTHOTO (15 mun):
ypaBHEHUS MaTepuaioM YpaBHEHUSA C-24, Ne3(a-r),

5(a-1), 7(JIM)
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49-50 | ®opmyna [Ipumenenne | Apudmerndyeckuit Y ™M e 71 »b| WnguBunyansasie | 14.01
KOpHEH 3HaAHUH U | KBaJIpaTHBIN MIPUMEHSATH KapTOYKH 15.01
KBaJIPaTHOTO YMEHHI KopeHb.  Pemenue | dopmyny — kopHe#t | CamocTosTeIbHAS
ypaBHEHUS KBaJIpaTHBIX KBaJIpaTHOTO paborta

YpaBHEHUHU ypaBHEHUS npu | (15 mun):
pereHun C-25, Ne6, 7, 9(a),
ypaBHEHUU 10(AM)

51- 52 | Pemenne 3amau koMOuHupoBa | @opmyna kKopHed | ¥ M e T b pematb | Maremarnueckuii | 16.01
c HIOMOIIbIO HHBIN ypOK KBaJIpaTHOI'O KBa/IpaTHbIE JTUKTaHT. 21.01
KBaJIpaTHBIX YpaBHEHHS. ypaBHEHUs no | UupuBuayanbHbIE
ypaBHEHHIA HETIOJTHbIE bopmye, KapTOYKH

KBaJIpaTHbIE HETOJIHbIC
yYpaBHEHHS KBaJ[paTHBIC
ypaBHEHUs
53 Teopema Buera Nzyuenue dopmynHpoBKa 3 H aT b Teopemy | Marematuueckuii | 22.01
HOBOTO TeopeMbl Buera Buera JTUKTAHT
Marepuaa
54 Teopema Buera [ToBTOpEHUE, [Ipumenenue Y M e 1 b pemarb | CamoctoarensHas | 23.01
o0oOmienne u | Teopemsl Buera KBaJpaTHbIC pabora
cucTeMaTu3ail ypaBHEHHMS c| (15 mun):
WSl 3HaHUH nomotipio TeopeMsl | C-27, Ne 2,3, 4,5
Buera

55 Konmponvnas dopmyna kopHel | Y M e T b pemath | KoHTposbHas 28.01
paboma Ne 5 KBaJIPaTHOTO KBaJIpaTHbIE pabota 5
«Keaopammnvle YpaBHEHUS. YpaBHEHUS (40 mun)

YpasHeHUus» Teopema Buera
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56 AHanu3 Osznakominenue | @opmyna  kopHeit | 3 H a T b popmyny | Texymuit 29.01
KOHTPOJILHOM c HOBBIM | KB3/IpaTHOTO KOpHe
paboTHI. y4eOHBIM yYpaBHEHHS KBaJ[paTHOTO
Pemenne MaTepruaoM ypaBHEHHUS
JTPOOHBIX
palMOHAIBHBIX
ypaBHEHUI
57 Pemenue 3akperuieHue | 3agadu Ha | 3 H aTb TeopeMy | MnmuBunyansnasie | 30.01
JIpOOHBIX U3y4EHHOTO JBIDKEHUE Buera KapTOYKH
paLMOHAIBHBIX Marepuana
ypaBHEHUH
58- Pemenue [Ipumenenue | 3agauu Had Y M e T b pewaTts | OpoHTAIbHBIN 4.02
59 JIPOOHBIX 3HaHUH U | COBMECTHYIO paboTy. KBaJpaTHbIE orpoc. 5.02
paLMOHAIBHBIX yMEHUuM Teopema Buera ypaBHEHHUSI no | CamocrosTenbHast
ypaBHEHUU dbopmyite c | pabota
nmomoIpo TeopeMsl | (15 mun):
Buera C-30, Nel(a,0),
2(a,B), 4(a),
6(a)(/IM)
60- Pemenne 3apau KomOunupoBa | @opmyna  kopHeit |3 H a T b popmyny | Maremaruueckuit | 6.02
61 c MOMOIIbIO HHBIN KBaJIpaTHOTO KOpHei JTUKTaHT 11.02
paloHAIBHBIX yYpaBHEHMs. TeOpeMa | KBaJIpaTHOTO
YpaBHEHUN Buera YpaBHEHUS,
Teopemy Buera
62- Pemenne 3anau ITpumenenne | Ilpumenenuit Y M e T b pewars | CamocrositensHass | 12.02
63 c TIOMOIIIBIO 3HaHUH U | OpMyNBI  KOpHEH | KBaJpaTHBIE pabora 13.02
palrOHAIBHBIX yMEHUH KBaJIpaTHOTO ypaBHeHMs U 3a1aud | (15 mun):
YpaBHEHUH ypaBHEHUSA u | ¢ wucnoiszoBanuem | C-32,  Nel, 2,

Teopemsl Buera npu
pelIeHny 3a1a4

(bopmyIbI u
TeopeMbl Buera

3(IM)
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64 VYpaBHeHUst ¢ N3yuenue [lpaBuna  pemenusy Y M e T b pemats | MuauBunyansaeie | 18.02
napaMeTpoM HOBOTO YpaBHEHUH. ypaBHEHUs C | KapTOYKHU
marepuaia [Toctpoenue napaMmeTpom
rpadukoB GyHKIMI
65 Konmponvhas Kontpoub ®opmyna kopHed | Y M e T b pemarh | KoHTposibHas 19.02
paboma Ne 6 3HAaHUU U | KBaApaTHOTO 3a/1ayd ¢ TOMOIIBIO | paboTa 6
«/[pobHule YMEHHI YpaBHEHUS. paLMOHAIBHBIX (40 mun)
PAayUoOHaNbHbLE Teopema Buera ypaBHEHUH
VpasHeHus»
HepaBencrBa — 18 yacos
66 Ananu3 O3nakomienu | CpaBHEHHUE YMCEIL. 3 H a T b| OpoHTANBHBII 20.02
KOHTPOJIBHOU € C HOBBIM | 3HaKHU «>», «<» 0003Ha4YEeHUSI orpoc.
paboThL. yu4eOHBIM YHCIIOBBIX
Uwucnosele MaTepraIoM HEPaBEHCTB
HEPAaBEHCTBA
67 UYucnossle 3akperieHue | YrteHue HepaBeHCTB | Y M € T b 4MTaTh | Tekyuuit 25.02
HEPaBEHCTBA U3y4EHHOTO YHCIIOBbIE
Marepuaa HEpaBEHCTBA
68 CaolicTBa N3yuenne Teopemsl o | 3HaThb TeopeMsl 0 | Maremarnyeckuii | 26.02
YHCIOBBIX HOBOTO CBOICTBax CBOMCTBAaxX JTAKTAHT
HEPABEHCTB MaTepuana YHCIIOBBIX YHCIIOBBIX
HEPaBEHCTB HEPaBEHCTB
69 CaoiicTBa [Ipumenenune | CBoiicTBa Y M e 1 b| CamocroarensHas | 27.02
YHUCIIOBBIX 3HaHUH U | YHUCIIOBBIX MPUMEHSTh pabora
HEPABEHCTB YMEHHH HEPABEHCTB cBOicTBa 4MCNOBBIX | (15 MuH):
HEPaBEHCTB C-32, Ne3(a),
5(a,0);
C — 33, Nel(a,B), 2,
6, 7(IM)
70 Cnoxenue U Uzyuenue CaoiicTBa uuCIOBBIX 3 H a T b TeopeMsbl 0 | Texymuit 4.03
YMHOXKEHHUE HOBOT'O HEPaBEHCTB CJIO’KEHUH U
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YHCIIOBBIX MaTepuana YMHOXCHHUH
HEPABEHCTB YHCIIOBBIX
HEPaBEHCTB
71 Cnoxenue u 3akperieaue | Teopembl o|Y ™M e 71 5| Camocrosarenbras | 5.03
YMHOXKEHUE U3y4EHHOTO CBOMCTBaX CKJIaJIbIBATh u | pabota
YHUCIIOBBIX MaTepuaia YHCIIOBBIX YMHOXAaTb (10 mun):
HEPaBEHCTB HEPaBEHCTB YHUCIIOBBIE C-34, Nel,2.4 (AM)
72 [TorpemHocTs U KomOuHupora HEPaBEHCTBA. NunuBunyanpaeie | 6.03
TOYKA HHBII YPOK VYV M € T b HaXOAUTH | KAPTOUKH
npUOIKEHUS MOTPEIIHOCTb u
TOYHOCTb
MIPUOJIMKCHUS
73 Konmponvnas Kontposb CpoiictBa uncnoBeix | Y M € T b | KoHrponbHas 11.03
paboma Ne 7 3HAaHUU W | HEPABEHCTB MPUMEHSTh pabora 7
«Ceoticmea yMEHUHI cBoiicTBa 4MciOBbIX | (40 MUH)
YUCTIO8bIX HEPaBEHCTB npu
HEpPAGeHCmey CIIO’KEHUH u
YMHOXCHHUH
HEPaBEHCTB
74 AHanu3 N3yuenne O603HaueHne 3 B a T b|CamocrosrensHas | 12.03
KOHTPOJIbHOM HOBOTO MepPECeUCHUS u | o003HaueHue paborta
paboTHI. MaTepuaia 00BbeTMHEHUS IepeceyeHus u | (15 mun):
MepeceUeHne u [Ipumenenue MHOKECTB U | 00bEeTUHEHUS C-40, Nel;
00bCIUHCHHE 3HAHUHI H | YUCIOBBIX MHOKECTB ulC-41, Ne 1, 2,
MHO’KECTB. YMEHUH IIPOMEKYTKOB o0o3HaUYeHHE 3(a,B), 6(a,B) (AM)
Yucnossie YHCIIOBBIX
MIPOMEKYTKH MTPOMEKYTKOB
Ilepeceuenne wu
o0beIMHEeHNE
MHOYECTB.
Yucnosele
MIPOMEKYTKH
75 Pemrenue Osznakomiieane | CBolicTBa YMCIIOBBIX | 3 H a T b cBoiicTBa | MnauBuayansaeie | 13.03
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HEpaBEHCTB  C c HOBBIM | HEPABEHCTB YHCIIOBBIX KapTOUYKH
OJIHOI y4eOHBIM HEPaBEHCTB
IEPEMEHHOMU MaTepUaAIOM
76 Pemenue 3akperuienne | YucioBbie Y M e T b pemars | Maremarnuecknii | 18.03
HEpaBEHCTB  C U3y4EHHOTO POMEKYTKH HEpaBEHCTBA C | IUKTaHT
OTHOH Marepuaia OJTHOH
IEPEMEHHOMU IIEPEMEHHON
77 Pemenue [Ipumenenue | [IpaBunma  pemenuss ¥ M e T pemars | CamocrosrensHas | 19.03
HEpaBEHCTB  C 3HaHUHI U | HEpaBEHCTB C OJHOH HEpaBEHCTBA c | pabora
OJHOM YMEHHI MEPEMEHHOM. onHoU niepemeHHoi | (15 muH):
MIEPEMEHHOMN CBOMCTBa YHCIIOBEIX| C-42, Ne3(a,B);
HEPaBEHCTB C-43, Ne 2(a,B),
3(a), 6(a,B), 7(a)
(M)
78 Pemenune Nzyuenue Ilepeceuenue u|Y M e T b pemiarb | DpoHTanbHbIN 20.03
CUCTEM HOBOTO o0beMHEeHne CUCTEMBI oTpocC.
HEpaBEHCTB  C marepuaia MHOYECTB HEPaBEHCTB C OJIHOM
OJIHOM MepeMEeHHON
MIEPEMEHHOMN
79 Pemenue 3akperuieHue CBolicTBa YMCIOBBIX | Y M € T b HaxonuTh | UunuBuayaneaeie | 1.04
cucTeM U3y4EeHHOT O HEPaBEHCTB o01ee peleHue | KapTOUKU
HEpaBEHCTB  C Marepuaia CHCTEMBI
OJIHOU
MIEPEMEHHOMN
80 Pemenne O3znakomiienue | CBOHCTBa UMCIOBBIX | Y M € T b pemaTh | Matematudyeckuii | 2.04
cHCTEM c HOBBIM | HEPABEHCTB CUCTEMBI JTUKTAHT
HEPaBEHCTB  C y4eOHBIM HEPaBEHCTB C OJIHOM
OJIHOU MaTepuatoM MIEPEMEHHOMN
IIEPEMEHHOM
81 (mpomomxeHue). 3akperuienne | YucioBbie TEeKYIIUH 3.04
JlokazarenbcTBO HOBOTO MIPOMEKYTKH
HEPaBEHCTB Marepuasa
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82 1 Kombunuposa | Ilepeceuenue u|Y M e 1 b|Camocrostenshas | 8.04
HHBIH YpOK o0beAMHEeHNE JI0Ka3bIBaTh paborta
MHOXECTB HEpPaBEHCTBA (15 mun):
C-42, No3(a,B);
C43, Ne 2(a,B),
3(a), 6(a,B), 7(a)
(M)
83 Konmponvrnas 1 KoHnTtposb Pemenue Y M e T b pemars | KoHTposbHas 9.04
paboma Ne 8 3HAHUH U | HEpABEHCTB U | CUCTEMBI pabora 8
«Hepasencmesa» YMEHHI CHCTEM HEPABCHCTB | HEPABEHCTB ¢ | (40 mun)
c OJIHOW | OTHOU
MIEPEeMEHHOI MIePeMEeHHOMN
CremneHb ¢ HeJIbIM NOKa3aTe/eM. JJIeMeHThI CTATUCTHKHU. 9 yacoB.
84 AHanu3 1 N3yuenne Crenenb 3 H a T b| OpoHTAIBHBIN 10.04
KOHTPOJIBHOH HOBOTO HATypaJIbHBIM oTpeJiesieHue orpoc.
paboThL. MaTepuaia MoKa3aTesineM CTEMEHH C IEJIBIM
Onpenenenue OTpPULATENIHBIM
CTETICHH C MoKazareiem
ENTBIM
MOKa3areieM
85 Ornpenenenue 1 [Mpumenenne | CreneHb ¢ menbiM | Y M € T b HaxoauTh | MaauBuayaneaeie | 15.04
CTETICHH C 3HAHUU U | OTPUIIATENBHBIM 3HAUEHHUE CTEMEHU C | KAPTOUKH
EJTBIM YMCHHMA MoKa3aTeyieM IEITBIM
OTPUIATENbHBIM OTpUIATENIbHBIM
1oKa3areieM oKa3aTeeM
86- CBoiicTBa 2 O3nakomienue | OnpeneneHue 3 H a T b cBOlcTBa | MaTeMaTUYECKHH 16.04
87 CTENEeHU c C HOBBIM | CTETIIEHHM C TEJIBIM | CTEIIEHH C I[eNBIM | JUKTaHT 17.04
(19171 y4eOHBIM OTPUIATEIBHBIM MoKazareieM
nokazareseM MaTepraioM 1oKazareseM
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88 CaoiicTBa 3akpermenue | CBoiictBa ctenennc | Y ™M e T b | CamocrostenbHas | 22.04
CTETEeHH C HOBOTO LeJIBIM TI0Ka3aTesieM | MPeoOpa3OBbIBAThH paborta
L[EJIbIM Marepuana BBIPAKCHMS, (15 mun):
MoKazaTeyieM coJiepKalue C-42, Ne 1(a,B),
cTeneHu ¢ uensM | 2(a,B), 3(a) (AM)
MOKa3aresieM
89 CranpapTHbIi Komb6unuposa | YMHOXeHUE u |3 H aT b npaswia | Tekymuii 23.04
BU/ UKCIa HHBIH YpOK JIeJIeHne YMHOXEHUS u
JECATUYHBIX ApOOeH | neneHus
JECSITUUHBIX Apobeit
90 CraHgapTHBII O6o0mieHne ¥ | YMHOXCHHE u | 3HarTb cBoiictBa | CamocrositenbHas | 24.04
91 BUJ YUACJIA cucTeMaTru3all | JeJCHHE CTENeHel ¢ | CTeleHu. YMeTh | pabora 29.04
Ysl 3HAHUI LEJIBIM TTOKA3aTENIEM | IPUBOJNUTH K | (15 mun):
CTaHJIapTHOMY C-42, Ne 234
BHJLY (AM)
92 Konmponvnas Kountposb CaoiictBa creneneii ¢¢ Y M e T b | KoHTposbHas 30.04
paboma Ne 9 3HaHUU U | LENbIM MIOKAa3aTeJIeEM | BBIIOJIHATh pabora 9
«CmeneHnv c yMEHUMI JENCTBUSA co | (40 mun)
yenvim CTETICHSMHU
nokasamesuemy
93- Coop u Nzydenwne Co6op u | Y MeTb cooupars | DpoHTATBHBIN 6.05
94 TPyHIHpPOBKA HOBOTO IPYHNIHPOBKA u IpYyIIUPOBATh | OMPOC.
CTaTUCTHYECKUX Marepuaia CTaTUCTHYECKUX CTaTUCTHUYECKHE NunuBuayanbHbIe
TTAHHBIX 3akpernieHue | JaHHBIX TaHHBIE KapTO4YKHU 7.05
HOBOTO
MaTepuaia
95 Harnsannoe Oznakomnenue | [loctpoenue Y M e T b crpouts | Marematnueckuii | 8.05
IpejcTaBIeHue c HOBBIM | CTOJIOYATHIX cTonOuaThIe U | TUKTaHT
CTaTUCTUYECKON y4eOHBIM JAarpaMm U | TMHENHBIE
uH(pOpMaIun MaTepuaIoM rpaduxos JarpamMmbl u
rpaduku
[IpumeHenunit IIpaxTueckas
3HAHHUI " pabora
yMEHUHI
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IloBTOpEeHue. 6 yacos.

96 Pammonanearie | 1 O06o00menue u | CaoxeHue, Y ™M e Tt »| UHnuBuayanbHbIC 13.05
npodu cUcTeMaTH3all | BHIYMTAHHE, NPUBOANTH APObU K | KAPTOUKH
usl 3HaHUHN YMHOXEHUE 1 obuemy
JieNieHue 3HaMEHATeJIo;
paroHaIbHBIX CKJIa/IbIBATh,
npobeit YMHOXXaTh, U ACTUTh
paloHaIbHbIe
Ipobu
97-98 | KBagpatHsbie 1 Komb6unupoBa | ®opmyna kopHeill 3 H a T b Popmyny | MaTemaruueckuit 14.05
KOpHU u HHBIN YPOK KBaJpaTHOIO y| KOpHEH JUAKTaHT
KBaJIpaTHbIE Teopema Buera kBagpaTHOTO
ypaBHEHHS paBHEHUSI. ypaBHEHHS U
Pemenne 3amau teopemy Buera
c nomouipro | 1 3akperenue | @opmyna kopHei | Y M e T b pemars | CamocTosiTenbHas 15.05
COCTaBJICHUS U3Y4EHHOTO KBaJIPaTHOTO 3aJauu ¢ MOMOIIBIO | paboTa
KBaJPaTHBIX Marepuana YpaBHEHU. KBaJPATHBIX (15 mun):
yYpaBHEHUU Teopema Buera ypaBHEHUH C-52, Ne 1, 7, 9
(JIM)
99 Hepasencrpa 1 [ToBTOpCHME CaoiicTBa 3 HaT b cBOicTBa | OpOHTANTBHBIN 20.05
U3y4EeHHOT O YHUCIIOBBIX YHCIOBBIX or1poc.
marepuaa HEPaBEHCTB HEPaBEHCTB.
Y M e T b peuiart
YHCIIOBEIC
HEpaBEHCTBA M
MepEMEHHOMN
100 Hmozosas 1 Kontposb @®opmyna kopHeit | Y M e T b| KoHTponbHas 21.05
KOHMPOIbHASL 3HAHWH U | KBaJpaTHOTO peoOpa3oBHIBATH pabora
paboma Ne 10 yMEHUM YpaBHEHUS. BBIPaXKEHUS c| (40 mun)
CBOIICTBa YNCIIOBBIX | KOPHSMHU.
HEPaBEHCTB Y M e T b pemarh
3aaun u
HEpaBEHCTBA
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Ka.]'leHIlapHO- TEMATHYCCKOC IVIAHUPOBAHHUE

Aareopa 8 kiacc

Homep

Tema ypoka ara

ypoka P A
| yveTBepTH - 24 yacos
IloBTOpeHHe M3Y4eHHOro B 7 KJjacce 3 yaca
1 MHorouseHbl 3.09
2 DopMyIIbl COKPAILICHHOTO YMHOXEHUS 4.09
3 Bxognast quarHocTudeckasi KOHTpOJIbHAs paboTa 5.09
Pauuonanbublie Apodu - 21 yaca
4 PannonanbHbIC BRIpaXKEHUS 10.09
5-6 PannonanbHble BoIpaskeHUs 11.09
12.09

7-8 OCHOBHOE CBOMCTBO JIPOOH. 17.09

Cokpaienue apooei 18.09
9 OCHOBHOE CBOMCTBO JIpO0OH. 19.09

Cokpaiienue apooeit
10 CrnoxeHue ¥ BBIYMTaHHUE JPo0Oei ¢ 0JIMHAKOBBIMY 3HAMEHATEISIMU 24.09
11 CrnoxeHue ¥ BblYMTaHHE ApoOei ¢ OIMHAKOBBIMH 3HAMEHATEISIMU 25 09
12 CrnoxeHue U BlYUTaHUE ApoOeil ¢ pa3HBIMH 3HAMEHATEISIMU 26.09
13 CrnoxeHue U BlYUTaHUE ApoOeil ¢ pa3HbIMH 3HAMEHATEISIMU 1.10
14 CrnoxeHue U BlYUTaHUE ApoOeil ¢ pa3HBIMH 3HAMEHATEISIMU 2.10
15 Konumponvnasa paboma Ne 1 «Cymma u pasnocms opodeiiy 3.10
16 AHaM3 KOHTPOJBHOW paboThl. YMHOXeHHe npobOeit. Bo3senenue | 8.10

npobeil B cTeneHb
17 YMHoxeHue apobeii. BozBenenue npobdeit B creneHn 9.10
18 Henenue npobeit 10.10
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19 Henenue npobeit 15.10
20 [IpeoOpazoBanue palioOHaIbHBIX BRIPAKCHHUI 16.10
21 [IpeoOpazoBanue palioOHATBHBIX BRIPAKCHHI 17.10
22 OyHKIUA 22.10
_k mee
Y=y
rpaduk
22 OyHKIUA 22.10
o k wmee
Y=y
rpaduk
23 YMHOKEHUE U JIeJICHHUE po0Oeii 23.10
24 Koumponvnas paboma Ne 2 « Ymnooicenue u oenenue opodetiy 24.10
Il veTBepTH - 23 yaca
KBaaparubie kopuu- 19 yacos
25 AHalM3 KOHTPOJIBHOM paboThl. PaninoHanbpHbIC YuCIa 6.11
26-27 Hppanmonanbubie ynciia 7.11 12.11
28 KBaspaTuusble KOpHU. apu(METHUECKHI KBaAPaTHbIA KOPEHb 13.11
29 KBanpaTnunble KOpHU. apupMeTHYecKUid KBaJpaTHbII KOPEHb 14.11
30-31 VpaBHeHue X°=a 19.11-20.11
32 Haxoxaenue npuOaMKeHHbIX 3HaYeHUH KBaIpaTHOTO YpaBHEHUS 21.11
33 OyHKIHSA 26.11
¥ =vX u ee rpadux
34 OyHKIHSA 27.11
¥ =vX u ee rpadux
35 KBanpatHsiii KOpeHb U3 IPOU3BEACHUSI, IPOOU, CTENIEHU 28.11
36-37 KBanpatHblii KOpeHb U3 POU3BEACHHUS, IPpOOU, CTENIEHU 3.12
4.12
38 Koumponvnass paboma Ne 3 «Ceoticmea apugpmemuueckoeo | 5.12
K8AOPAMHO20 KOPHLY
39 AHaM3 KOHTPOJIBHON paboThl. BeiHeceHnwe MHOkwuTens 3a 3Hak | 10.12
KOpHs1. BHeceHne MHOXXUTENS MO 3HaK KOPHS
40 [Tpeobpa3zoBaHue BbIpaKeHHM, COlepKalINX KBaIpaTHbIe KOPHU 11.12
41 [IpeoOpazoBanue BEIpaKEHUA, COAECPIKALIMX KBAApaTHbIE KOPHU 12.12
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42 [IpeobpazoBaHue BEIPAKEHHA, COACPIKALIMX KBAAPaTHbIE KOPHU 17.12
43 Koumponvnas paboma Ne 4 «llpeobpazosanue evipadicenut, | 18.12
cooepacawyux Keaopammubvle KOPHUY
KBaaparHble ypaBHeHus - 22 yaca
44- 46 Omnpen-e  kBagpatHoro ypaBHeHus. Hemomneie kBagpatssie | 19.12
YpaBHEHHS. 24.12
25.12
47 ®opmysa KOpHEH KBapaTHOTO YpaBHEHUS 26.12
11 verBepTh - 31 yac
48 dopMya KOpHEH KBaIPaTHOTO YpaBHEHUS 9.01
49-50 dopmyna KOpHEH KBapaTHOTO YpaBHEHHS
14.01
15.01
51- 52 Pemenue 3a1a4 ¢ momMoIbI0 KBaAPaTHBIX YPABHEHUM 16.01-
21.01
53 Teopema Buera 22.01
54 Teopema Buera 23.01
95 Koumponvnas paboma Ne 5 «Keaopamuvie ypasnenussy 28.01
56 AHalM3 KOHTPOJBHON paboThl. Pemenne npoOHBIX panuoHanbHBIX | 29.01
ypaBHEHUH
o7 Pemenne 1poOHBIX palliOHAIBHBIX YpaBHEHUIN 30.01
58-59 Pemenue 1poOHBIX pallMOHANBHBIX YPaBHEHUH 4.02
5.02
60-61 Pemenue 3a/1a4 ¢ MOMOIIBIO pallMOHATBHBIX YPABHCHHIMA 6.02
11.02
62- 63 Pemenue 3a/1a4 ¢ MOMOIIBIO pallMOHATBHBIX YPABHCHHIMA 12.02
13.02
64 VYpaBHEHMS ¢ TapaMeTPOM 18.02
65 Koumponvnas paboma Ne 6 «/[podusie payuonanvhvle ypaguenusy | 19.02
HepaBenctBa- 18 yacos
66 AHaM3 KOHTPOJILHOM pa0boThl. YHNCIIOBBIE HEPABEHCTBA 20.02
67 YuciioBble HEPABEHCTBA 25.02
68 CBoiicTBa YHMCIIOBBIX HEPABEHCTB 26.02
69 CBOICTBa YHCIIOBBIX HEPABEHCTB 27.02
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70 CrnoxeHue 1 YMHOYKEHUE YHCIIOBbIX HEPABEHCTB 4.03
71 Crio)keHue ¥ YMHOKXEHHUE YHCIIOBBIX HEPABEHCTB 5.03
72 [TorpeurHocTh U TOYKa NPUOIMKEHHS 6.03
73 Koumponvnas paboma Ne 7 « Ceoticmea 4uciogulx HepaseHCcmae 11.03
74 AHaM3 KOHTPOJNBHOW paboThl. mepecedenne U oObeaunenue | 12.03
MHOXeCTB. UHCIIOBBIE TPOMEKYTKH
[Tepeceuenue u 00beTMHEHIE MHOXKECTB.
YucioBbie IPOMEKYTKH
75 Pemenne HepaBeHCTB ¢ OJIHON MTEPEMEHHOM 13.03
76 Penienne HepaBeHCTB C OHOM epeMeHHON 18.03
77 Pemenne HepaBeHCTB ¢ OJIHON ITEPEMEHHOM 19..03
78 Pemenue cucteM HepaBEHCTB ¢ OJHOU MTEPEMEHHOMN 20.03
IV gyerBepTh - 26 yaca
79 Pemenue cucrteM HEpaBEHCTB ¢ OJIHOM MepEMEHHOMN 1.04
80 Pemenue cucteM HepaBEHCTB ¢ OJHOM IMEPEMEHHON 2.04
81 (mpomomxenue). Jloka3zaTebCTBO HEPABEHCTB 13.04
82 8.04
83 Koumponvnas paboma Ne 8 9.04
«Hepasencmea»
CreneHb ¢ HeJIbIM NOKAa3aTeJIeM. JJIeMeHThI CTATHCTUKH — 9 yacoB
84 AHanmm3 KOHTpoJIbHOW paboTel. Ompenenenue crernenn ¢ mensiM | 10.04
MoKazareieM
85 OrnipeziesieHne CTETIEHH C LETBIM OTPUIATEIHHBIM ITOKa3aTeIeM 15.04
86- CBolicTBa CTENEHH C IEJIBIM ITOKA3aTEIEM 16.04
87 17.04
88 CBolicTBa CTENEHH C IEJIBIM ITOKA3aTEIEM 22.04
89 CranpapTHbII BUJ yncia 23.04
90-91 CraHgapTHBIN BHUJT YHCIIa 24.04
29.04
92 Koumponvnas paboma Ne 9 30.04
«Cmenens c yenvim nokasamenem»
COop u TpyNIUpOBKa CTATUCTUYECKUX JAHHBIX 6.05
93-94 7.05
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95 Harnsanoe npencraBieHne CTaTUCTHYECKOW HHPOPMALIUU 8.05
IToBTOpEeHne — 6 yacos
96-9 PanmonansHbIe Tpobu 13.05, 14.05,
15.05
99-100 KBaapaTHbie KOPHH M KBaJpaTHBIC YpPaBHEHUS 20.05
Pemrenue 3a1a4 ¢ MOMOIIBIO COCTABICHHS KBaIpaTHBIX ypaBHeHH | 21.05
101 HepaBenctBa 22.05
102 Umoeosas konmponvruas paboma Ne 10 27.05
103-104 | Ypok 00001IeHHs ¥ TIOBTOPSHUS 28.05, 29.05

Pezeps
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IlepeyeHsb 00513aTEILHBIX KOHTPOJbHBIX H CAMOCTOSTEIbHBIX PadoT

No Haszpanue Tema KOHTpoOJIS dopma Cpoku
paszznena KOHTPOJIA poBeze
HUs
1 | PaimonanbHbIe ApoOH. PanmonansHbie BEIpaKEHUS. Camocr. pabota

OcHoBHOE cBOMCTBO poOu. CokpalnieHue apooei.

C0XCHHE U BHIUNTAHHUC ﬂp06eﬁ C OAMHAKOBBIMH 3HAMCHATCIISIMMU.

ClioKeHHUE ¥ BBIYUTAHHUE IPOOEH.
[IpeoOpa3zoBanue palMOHATBHBIX BHIPAKEHUM.
PanmonansHbIe 1po0H.

KonTtp. padora Ne 1
Camocr. padota

Kountp. padora Ne 2

2 | KBagpaTHbIe KOpHH. ApudmeTnueckuil KBaJpaTHbI KOPEHb. Camocr. pabota
CpoiicTBa apu(MeTHUECKOro KBaJIpaTHOTO KOPHS.
KBanpaTHble KOpHH. Kontp. padora Ne3
Kontp. padora Ne4d
3 | KBagpaTHble ypaBHEHUS. KBanpaTHble ypaBHEHUS. Kontp. Padora NeS
Pemenne 1poOGHBIX pallMOHAIBHBIX YpaBHEHU. Camocr. pabota
JlpoOHBbIe palioHaIbHbIE YPaBHEHUS.
Kontp. PaGora Ne6
4 | HepaBeHnctBa CBolicTBa YHMCIOBBIX HEPABEHCTB Kontp.padora Ne7
Pemenue HepaBEHCTB ¢ OAHOU ITEPEMEHHOM. Camocr. pabota
Hepagencrsa.
Kontp. PaGora Ne8
5 | CreneHsp ¢ 1eNbIM OTPULIATENbHBIM CrerneHs ¢ 1ebIM OTPULIATEIbHBIM MOKa3aTeNIEM. Kontp. PaGora Ne9
IIOKAa3aTENEM.
6 | MtoroBoe moBTOpEeHME WroroBast KoHTpoIbHAs paboTa 3a Kypc ayireOphl 8 Kiiacca. Kontp. Pa6ora Nel(
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Onucanne yue0HO-METOAMYECKOI0 U MATEPUAIBbHO-TEXHUYECKOr0 o0ecneyeHus1 00pa3oBaTe/IbHOIO mpouecca

1. AnreGpa, yueOHUK 11 8 Kiacca aiisg obOuieoOpazoBaTenbHbIX yupexkaenuit / HO.H. MakaperueB, H.I'. Munmiok,
K.1.Hemxkos, C.b. CyBoposa: [Ipocsemienue, 2016.

2. AnreOpa: SJI€MEHTHl CTaTHUCTUKH M TEOPUH BEPOATHOCTEW. YdeOHOe mocobue s yyammxcs 7 — 9 KIaccoB
obmeo6pazoBarenbHbIX yupexaenuii / / FO.H. Maxkaperues, H.I'. Mungtok: [Ipocsemenne, 2013.

3. Hunmaxktrueckue MaTepuansl o anredpe mist 8 kinacca / B.W. XKoxos, FO.H. Maxkapsrues, H.I'. Munmiok: [IpocBemenune
2017

Oob0opynoBanue:

1. MynsTUMeauitHas 10CKa,

2. YdeOHOe MHTEPaKTHBHOE TOCOOHE K YUCOHUKY;,

ITeyaTHbIC MOCOOUA
1. JleMOHCTpaIlMOHHBIN MaTEPHaJ B COOTBETCTBUY C OCHOBHBIMU TEMaMHU MTPOTPaMMBbI O0yUEHUS

2. JlunakTUYeCKH MaTepHuall.

Y4eOHO- mpakTHYeCKOoe U y4eOHO- J1adopaTopHOe 000pyA0BaHME

1. KOMIUIEKT YepTEKHBIX UHCTPYMEHTOB: JINHEWMKA, TPAHCIIOPTUP, YTOJIbHUK, IUPKYJIb.
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NHTepHeT-CalThHI 1JI1 MATEMATHKOB

www.1september.ru

www.math.ru

www.allmath.ru

www.uztest.ru
http://schools.techno.ru/tech/index.html

http://www.catalog.alledu.ru/predmet/math/more2.html
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. YYEBHO-METOANYECKOE N MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME OBPA30OBATEJBHOI'O ITPOIECCA

YYEBHO-METOJIMYECKHWII KOMIUIEKT
JI.C. AtaHacsH U KOJJIEKTUB aBTOPOB

I'eomerpus. COopHUK paboyux mporpaMm. 7 — 9 Kiaccel: mocodue s yuuTenei
o0mieo0pa3oBaTenbHBIX OpTaHu3anuii / [aBTop-coctaButenb T.A. BypmuctpoBa. — M.:
IIpocsemienue, 2014

VYuebuuk. ['eomerpus: 7 — 9 xi. / JI. C. Atanacsn, B. @. byry3os, C. b. Kagomues u np. —
M.: IIpocBenienue, 2014.

PaGouas terpaas o reomerpun: 8 kinacc: k yueonuky JI.C. AtanacsHa u ap. «I'eomerpus 7
— 9 xmaccely / FO.A. I'maskos, I1.M. Kamaes. — M.: U3narenscTBo «OKk3ameny, 2014

KoHnTtponbabie paboTsl o reoMeTpun: 8 kiacc: k yueonuky JI.C. AtanacsHa u zip.
«["eomerpus 7 — 9 knacee» / H.b. MenpaukoBa. — M.: M3natensctBO «OK3ameny, 2014

Tectol o reomeTpuu: § knace: k yaueOnuky JI.C. Atanacsiaa u ap. «['eomerpust 7 — 9
kiaccel» / A.B. ®@apkoB. — M.: U3narenscTBo «DKk3ameny, 2014

Jlunaktuyeckue Matepuaisl o reoMerpun: 8 kiace: k yueonuky JI.C. AtanacsHa u ap.
«["eomerpus 7 — 9 kmacee» / H.b. MensaukoBa, I'.A. 3axapoBa. — M.: MI3garenscTBO
«Dx3ameny, 2014

JOITOJIHUTEJIbHAS JIMTEPATYPA

CoopHuk 3ama4 o reometpun 8kiacce / B.A. I'yceB. — M.: M3natenbeTBo «OK3ameny, 2014

I'eometpus 7 — 9 Kiacchl: 3aa4 Ha TOTOBBIX YepTexkax /s moarotoBku kK ['MMA u ET'D /
O.H. banass. — PoctoB-Ha-Jlony: M3aarenscTBO «PenHukcey, 2014

['eometpus. 8 kiacc. CamocrosTenbuble padoT. TemaTtuueckue tectol. TecTsl s
nmpoMexyTouHoM arrectanuu. CnpaBounuk. Pabouas terpans / @.@. Jlsicenko, C.1O.
KynabyxoBa. — PocroB-na-Jlony: M3narensctBo «Jlernony, 2014

I'eomerpus. 8 kinacc. KontponbHble namMepurenbabie Matepuanst / JI.I'. MyxuH, A.P.
Pasanosckuii. — M.: U3natenbcTtBo «ODKk3ameny, 2014

Metoandeckuii xKypHai Juid yuuteneil Matematuku «Marematukay, M1 «IlepBoe ceHTsOps»
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