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IHosicHUTEABLHAA 3AIINCKA

[IporpaMma OCHOBHOIO Kypca MaTEMAaTHKH COCTaBJIEHA B COOTBETCTBUHU
¢ (penepanibHBIM KOMIIOHEHTOM IOCYJAapCTBEHHOTO CTaHIAapTa OCHOBHOI'O OOIIEro
oOpa3oBaHusA, HA OCHOBE MPUMEPHON MporpaMMmsbl 1o maremaruke (coct. J.J1.
Huenpos, A.I'. ApkaaseB.M.: [Ipoda, 2009) u ckoppekTUpOBaHAa Ha OCHOBE:

aBTopckoi mporpammbl o matematuke B.M. JKoxosa («IIporpamma.
[InanupoBanue ydyebHOro marepuana. Maremaruka. 5 — 6 Kjiaccel» aBTOpP-
coctaputenb B. WM. JKoxoB M.: Muemo3una, 2010);

aBTOpCKOM mporpammel 1o anredope FO.H. MakapsrueBa, H.I'. MuH0K,
K.1. Hemxosa, C.b. CyBopoBa (Anre6pa. IlporpamMmmsl 0011eo0pa3oBaTebHBIX
yupexaenui. 7 — 9 knaccel. CocraBurens: bypmuctposa T. A., M.: [IpocsenieHue,
2010)

aBTOpCcKoil mporpammel 1o reometrpun JI.C. Atanacsana, B.®D. byry3oa
u gp. (I'eometpus. Ilporpammbl o011eoOpa3oBaTeNbHBIX yupexaeHud. 7 — 9
kiaccel. CocraBurens bypmuctpona T. A., M.: IIpocsemenue, 2010)

[Iporpamma cooTBeTcTBYeT ydeOHUMKaM «MaTemaTuka» JUisi TSATOTO U
IIECTOTO KJIAacCOB 00pa3oBaTeIbHBIX yupexkaeHuit aBropel H.S. Bunenkun, B.H.
Koxo, A.C. Yecnoko, C.WM. IlIBapudypma., «Anredbpa» s CEabMOro,
BOCBMOTO, JE€BATOTO KJIACCOB OO0IICOOpa30BATEIbHBIX YUPEKIACHUN aBTOPHI
KO.H.Maxkapsrues, H.I'. Munmiok, K.M.Hemkos, C.b.CyBopoBa u «I'eometpus 7-9»
aBTophl: JI.C.ATtanscan, B.®.byry3os, C.b.Kagomiies

Hctopruueckn CnoXWINCh JBE CTOPOHBI HA3HAYEHUS MAaTEMaTUYECKOIO
oOpa3oBaHWsA: TIPAKTHYECKas, CBS3aHHAS C CO3JlaHMEM © TPUMCHECHHEM
MHCTPYMEHTApHs, HEOOXOAMMOTO YEJIOBEKY B €r0 MPOAYKTUBHOMN ESITENBHOCTH, U
NyXOBHasl, CBSI3aHHAs C MBIIIJICHUEM YEJIOBEKA, C OBJAJCHUEM OIPEICICHHBIM
METOJIOM MO3HAHUS U TPeoOpa3oBaHusl MUPA MATEMATUUECKUM METOJIOM.

[IpakTueckas TOJIE3HOCTh MaTeMaTUKU OOYCJOBJI€HAa TEM, YTO €€

MpeaMETOM  SIBIAIOTCA  (PyHIAMEHTAJIbHBIE CTPYKTYpPbl pEAJbHOTO  MUpAa:



MPOCTPAHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIE OTHOILIECHHS — OT MPOCTEHUIINX,
YCBaMBAEMBIX B HEMOCPEACTBEHHOM ONBITE JIIOACH, OO JOCTATOYHO CIIOXKHBIX,
HEOOXOMUMBIX [IJIi Pa3BUTUS HAYYHBIX M TeXHojoruueckux wunen. Kaxmpomy
YEJIO0BEKY B CBOEH KU3HU MPUXOJUTCS BBIMOJHATH TOCTATOYHO CIOKHBIE PACUETHI,
MOJIb30BAThCSl OOIIECYNOTPEOUTETHLHON BBHIYUCIUTEILHON TEXHUKOW, HAXOJUTh B
CIIpaBOYHUKAX W TPUMEHSTh HYXKHbIE (OPMYJbl, BIAIETh MNPAKTUYCCKUMU
npueMaMi TE€OMETPUYECKUX H3MEPEHUN M TOCTPOCHHM, YUTaTh WH(OOpPMAIIHIO,
NpeACTaBICHHYIO B BUJe Tabiui, AuarpammM, rpaduKoB, I[MOHUMATh
BEPOSITHOCTHBIN XapakTep CiIydyalHbIX COOBITUN U T.1I.

B 1mkosie MareMaTtuka CIy>XUT ONOPHBIM MPEAMETOM ISl H3Y4YCHUSA
CMEXHBIX JTUCIMIUIMH. B 1mocie mKojbl peaqbHON HEOOXOIMMOCTBIO CTAaHOBUTCS
HEeNpepsiBHOE  oO0pa3oBaHueE, 910  TpeOyeT  TOJHOIICHHOW  06a30BOM
00111e00pa30BaTEeIbHOM MOJTOTOBKA, B TOM 4YHCJIE W MaremaTudyeckou. Bcé
00JIbIIIe CIIEMATBFHOCTEH, TPEOYIONINX BRICOKOTO YPOBHS 00pa30BaHuUs, CBSA3aHO C
HEMOCPEICTBEHHBIM MPUMEHEHUEM MAaTEMAaTUKH (9KOHOMHKA, Ou3HEC, (PMHAHCHI,
uHpopmaruka, oOuosorus, GuUsnKa, TEXHUKA, ICUXOJIOTUS U MHOTOE JIPYTO€).

JIJist 5KM3HU B COBPEMEHHOM O0OIIECTBE BXKHBIM SIBIISIETCS] (DOPMUpPOBAHUE
MaTEeMaTUYECKOTO CTUJIS MBIILIEHUs. B mporecce MmaTeMaTnueckoil 1eaTeIbHOCTH
B apceHaJ NpPUEMOB U METOJOB YEIOBEUECKOTO MBIILUICHHUS €CTECTBEHHBIM
00pa3oM BKJIIOUAIOTCS WHIAYKIHUS M JEAyKIHs, 00O0OIIeHHEe W KOHKpETHU3aIlus,
aHAMM3 W CHUHTE3, KiIacCcu(UKaIUs ¢ CHUCTEMaTu3alus, a0CTparupoBaHUE W
aHanorusi. OOBEKTHI MaTEeMAaTHMYECKHMX YMO3aKIIOUEHWA M TMpaBWia HUX
KOHCTPYUPOBAHHUS BCKPBIBAIOT MEXaHU3M JIOTUYECKUX IIOCTPOECHHUI,
BbIpa0aThIBAIOT YMEHUS (POpMyIHpoBaTh, 00OCHOBBIBATH M JIOKA3BIBATH CYXKICHUS,
TEM CaMbIM DPa3BUBAIOT JIOTMYECKOE MbIIUICHUE. Benymas pons NpUHALIEKUT
MareMaTtuke ,B (OPMHUPOBAHWM ANTOPUTMUUYECKOTO MBIIIICHUS, BOCIUTAHUU
YMEHHUU JEUCTBOBATH 110 3aJaHHOMY AJITOPUTMY U KOHCTPYUPOBATh HOBBIE. B x011€
peLICHUS 3a7a4 Pa3BUBAIOTCS TBOPUYECKAs U MPUKIAAHAsI CTOPOHBI MBIILICHUS.

Hcnonb3oBanue B MaTeMaTUKE, HApsAy C €CTECTBEHHBIMHM, HECKOJIBKHX

MATEMATHYCCKUX A3BIKOB OACT BO3MOXXHOCTL pPa3BHBATL Yy Yy4dalllUXCsSA TOYHYIO,



SKOHOMHYIO U MH(OPMATUBHYIO pedb, YMEHHE MOA0UpPaTh HanboJee MOIXOASIINE

A3BIKOBBIE CpeacTBa. MaTemarnueckoe oOpa3oBaHME€ BHOCHT CBOW BKJIad B

dbopmMupoBaHue 00IIEH KyIbTYphI YeloBeka. M3yueHne MaTeMaTHKH CTIOCOOCTBYET

ACTETUYECKOMY BOCIMUTAHHUIO YEJIOBEKa, IMOHUMAHUIO KpacoThl M H3SIIECTBA

MaTEeMaTHYECKUX PACCYKICHUU, BOCTIPUATHIO T€OMETPUUYECKUX (POPM, YCBOCHHUIO

U CUMMETPHH, Pa3BHBACT BOOOpaKEHUE, MPOCTPAHCTBECHHBIC MPEIACTABICHUS.

Hcrtopuss pa3BUTHS MaTEMaTUYECKOTO 3HAHUS JIaeT BO3MOXKHOCTBH ITOTIOJHHUTH

3amac  MCTOPUKO-HAYYHBIX 3HAHWH IIKOJIBHUKOB, CQPOPMHUPOBATH Y HHX

NPEJICTAaBIICHUS O MAaTEMAaTHKE KaK YaCTH OOIICUEIOBEUYCCKOU KYIbTYPHI.

Takum o0pa3oM M3ydeHHE MaTEeMaTHKH Ha YPOBHE OCHOBHOTO OOIIETO
00pa30BaHUS HAIIPABIICEHO HA TOCTHKCHHE CIICAYIOIINX IICIICH:

— OBJIQJICHUE CHUCTEMOW MaTeMaTWYCCKUX 3HAHUH W YMEHUU, HEOOXOIUMBIX IS
NPUMCHCHHS B TIPAKTUYCCKOM JACATCIBHOCTH, H3yUCHUS CMEKHBIX U CIUTLINH,
IPOJOJIKEHUST 00pa30BaHMUS;

— HHTEJUIGKTyaJIbHOE  pa3BUTHE,  (OopMHUpOBaHHME  KA4yeCTB  JUYHOCTH,
HEOOXOIMMBIX YENTOBEKY JIJIsl MOJIHOLIEHHOM KU3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHBIX MAaTEeMaTHYE€CKOU NESITEIbHOCTU: ICHOCTU U TOYHOCTU MBICIIH,
KPUTUYHOCTH MBIIUICHHS, WHTYHUIMH, JOTHYECKOTO MBIIUICHUS, 3JIEMEHTOB
ANTOPUTMUYECKON KYJbTYPBHI, MIPOCTPAHCTBEHHBIX IIPEeICTaBICHHUIA,
CIIOCOOHOCTH K MPEOAOJICHUIO TPYIHOCTEH;

— (¢opMupoBaHHE TpEACTAaBICHUNH 00 UACIX W METONAaX MaTeMaTHUKH Kak
YHUBEPCAIBHOTO SI3bIKa HAYKW M TEXHUKH, CPEJICTBA MOJICTUPOBAHUS SBICHUM
1 TIPOLIECCOB;

— BOCIHTAHHWE KYJIbTYPbl JTUYHOCTH, OTHOIIECHHS K MaTeMaTWKe KaK K YacTu
00IIeYeIOBeYeCKO KYIbTYphl, WUTPAOIIe 0COO0yH pOib B OOIIECTBEHHOM
Pa3BUTHH.

Obwas xapakmepucmuka y4ebH020 npeomema
MatemaTuieckoe 0Opa3oBaHUE B OCHOBHOMW IITKOJIE CKJIAIBIBACTCS U3
CIIEYIONINX COACPKATEIHbHBIX KOMIIOHEHTOB: «ApudmeTrkay, « Anredpay,

«"eomerpusy, «In1eMEeHTbl KOMOMHATOPUKHU, TEOPUHU BEPOSITHOCTEN, CTATUCTUKHU U
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JIOTHUKW». DTU COJIepKaTeIbHbIE KOMIIOHEHTHI, Pa3BUBAsCh HA MPOTSHKEHUHU BCEX 5
JeT 00y4eHHUs, eCTECTBEHHBIM 00pa30M MEPETIeTalOTCs M B3aUMOACHCTBYIOT.

Apughmemuxa npuszBaHa cnocOOCTBOBATh NMPUOOPETEHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOIUMBIX ISl IOBCETHEBHOM KM3HU. OHA CITYXUT 06a30ii JIJIsl BCErO
JaIbHEHIIIET0 M3YYeHUsT MATeMaTHKH, CIOCOOCTBYET JOTHYECKOMY Pa3BUTHIO U
(GOpPMUPOBAHUIO YMEHHUS MOJIb30BATHCS AT OPUTMAMHU.

Ancebpa nauenena Ha GOpPMHpPOBAHUE MATEMATHYECKOrO ammapara s
peleHus 3a1a4 U3 MaTeMAaTHKH, CMEXHBIX TIPEIMETOB, OKPY KAIOIIeH peaTbHOCTH.
SI3pIK anreOphl MOJYEPKUBACT 3HAUCHUE MAaTEMATHKU KaK s3bIKa IS IOCTPOSHUS
MaTeMaTUYECKUX MOJIENEH, MPOIECCOB M sBICHUI peanbHOro Mupa. OmHON H3
OCHOBHBIX 3aJ]a4 H3Y4YCHHS anreOpbl SBISETCS Pa3BUTHE aAITOPUTMUYECKOTO
MBIIIUICHUsI, HEOOXOIUMOTO, B YaCTHOCTH, JUISI OCBOCHHUS Kypca HMH()OPMATHKH;
OBIIQJICHME  HaBBIKAaMU  JCAYKTUBHBIX  paccyxkneHuid.  IIpeoOpa3oBanue
CUMBOJIMYECKUX (OpPM BHOCUT CBOW crHenupuyYecKuid BKIAJ B pa3BUTHE
BOOOpakeHMsI, CIIOCOOHOCTENH K MaTeMaTUYECKOMY TBOpUecTBY. Jpyroi BaxxHOil
3alauyedl M3ydeHHsl anreOpbl SBISETCS MOJYYeHHE HIKOJIbHUKAMH KOHKPETHBIX
3HaHUM 0 (QYHKUMAX KaK Ba)KHEHIIeH MaTeMaTHYeCKON MOJAENU JJis ONUCAHUA U
UCCJIEIOBAHUs PAa3HOOOPa3HBIX MPOILECCOB (PAaBHOMEPHBIX, PAaBHOYCKOPEHHBIX,
AKCIIOHEHIIUATBHBIX, TMEPUOJAUYECKUX WU ZIp.), AT (POPMUPOBAHHS y YyUaIIUXCS
IPEICTaBICHUH O POJIM MATEMATUKHU B PAa3BUTUU [IUBWIN3AINHN U KYJIbTYPBHI.

I'eomempusa — oquH 13 BaXHEMIIUX KOMIIOHEHTOB MaTeMaTHYECKOIO
oOpa3zoBaHus, HeoOXoaWMasi Uil TPUOOPETEHHS KOHKPETHBIX 3HAHUU O
IPOCTPAHCTBE U TMPAKTUUYECKH 3HAYMMBIX YMEHUH, (OpPMUPOBAHUS sI3bIKa
onucaHusi OOBEKTOB OKPYXAIOIIEr0 MHpa, I Pa3BUTUS MPOCTPAHCTBEHHOTO
BOOOpa)KEHUSI M MHTYHIMHM, MAaTEMaTHYECKON KyJIbTYphl, IJI 3CTETUYECKOTO
BOCIIMTAaHUs Yydamuxcs. V3ydeHne reoMeTpuu BHOCUT  BKJIAJ B pa3BUTHE
JIOTUYECKOT 0 MBIIUICHUS, B OPMUPOBAHHUE MOHATHS 10Ka3aTeIbCTBA.

dnemenmuvt  102uKU, KOMOUHAMOPUKU, CHMIAMUCMUKU U Meopuu
geposasmnocmeit CTany 00S3aTEIbHBIM KOMIIOHEHTOM IIKOJBHOTO 00pa3oBaHMUS,

YCHWIIMBAIOMIUM €TI0 IIPHUKIaAJHOC M IMPAKTHYCCKOC 3HAYCHUC. 10T Marcpual



HE0OX0IUM, TIPEXkKE BCero, NIt GOpMHUPOBAHUS (PYHKITMOHATIBEHON IPaMOTHOCTH —
YMEHUH BOCTPHHMMATh W aHAJTU3UPOBATh WH(GOPMAINIO, TPEICTABICHHYIO B
pasnuUYHBIX ~ (QopMax, TIOHMMATh BEPOSTHOCTHBIA  XapaKTep  pPeaTbHBIX
3aBUCUMOCTEH, IIPOU3BOAUTH IIPOCTEUIINE BEPOSTHOCTHBIE pacyeTel. M3yueHue
CHOB KOMOMHATOPHKM TMO3BOJIUT YYaIEeMyCsS OCYIIECTBISTh PACCMOTPEHHE
cllydaeB, mepebop M TMOJACYET 4YKcia BapUaHTOB, B TOM YHCJIE B MPOCTEHIINX
NPHUKJTATHBIX 3a1a49aXx.

Cornacno yuebnomy miany MbBOVY «bypnakosckas COILl» nHa uzydeHue
MaTeMaTUKH Ha YpOBHE OCHOBHOTO OOIIETro 0Opa3oBaHUs OTBOAWTCS HE MEHEee
875 4 u3 pacuera 5 4acCOB B HEJEIIIO.

ObweyuebHble yMeHUsl, HABLIKU U CNOCOObL 0esImeNbHOCMU

B xonme mnpemnomaBaHus MaTeMaTHKA B OCHOBHOHM IIKOJE, paOOThI HaT
(GbopMHpOBAaHUEM Yy yUYaAITUXCS MEPESYUCIICHHBIX B MPOrpaMMe 3HAHMA W YMCHHI,
cienyeT oOpaiaTh BHUMaHHUE Ha TO, YTOOBI MIKOJBHUKHU OBIAACBATN YMEHUSIMHU
o0mieyyeOHOro  Xapaktepa, pa3HOOOpa3HBIMH  CHOCOO0aMU  JIESITENIbHOCTH,
IpUOOPEITU OTIBIT:

— IUIAHUPOBAHUSI UM  OCYIIECTBJICHUS aJTOPUTMHYECKOM  JeATEIbHOCTH,
BBITIOJTHEHUS 3a/IaHHBIX U KOHCTPYHUPOBAHUS HOBBIX QJITOPUTMOB;

— peuieHus pa3HOOOPa3HBIX KJIACCOB 3a/a4 M3 Pa3IMYHBIX pa3leioB Kypca, B
TOM YHCJIE 3a]1a4, TPEOYIOIMNX MOMCKa ITyTH U CITIOCOOOB PEIICHHMS;

— HCCIIEIOBATENIbCKOM  JEATENbHOCTH,  Pa3BUTHUS  HJEH, TPOBEICHUS
AKCIIEPUMEHTOB, OO0O0OIIEHNs, TOCTAHOBKHM H (DOPMYITUPOBAHHS HOBBIX
3ajady;

— SICHOTO, TOYHOTO, TPAMOTHOTO H3JI0KEHUS CBOMX MBICICH B YCTHOW H
NUCPMEHHOW peYM, WCIOJIB30BAHUS PA3IMYHBIX SI3BIKOB MAaTEMAaTHUKHU
(CIIOBECHOT'0, CHMBOJIMYECKOTO, TpadHuecKoro), CBOOOJHOro Iepexoaa ¢
OTHOTO s3bIKA HA JPYyrod JId WUTIOCTPAIMH, WHTEPIPETAIHH,
apryMeHTAIlUH U I0Ka3aTeIbCTBA;

— TPOBEJCHUS JTOKA3aTCIBHBIX PACCYXKICHUH, apryMEHTAIlUH, BBIJIBIIKECHUS

TANIOTE3 M UX 0OOCHOBAHUS,;



— TMOHCKa, CHUCTEeMaTH3alluMM, aHalu3a W KiIacCUPUKauuu HHPOPMALINH,

HUCIIOJIBb30BaHUA pa3H006pa3HHx I/IH(i)OpMaI_[I/IOHHBIX HCTOYHHKOB, BKJIIOYasd

y4eOHYI0 U CIPaBOYHYIO JIUTEPATypy, COBPEMEHHbIE HH(POPMALMOHHBIE

TCXHOJOI'H.

TemaTuyecknii mian

Martemaruka 5 KJjacce

1
2
3.
4
5

6.

15 gacos

HatypanbHble yncna u mkansl — 17 yacos

CrnoxxeHre U BBIYMTaHUE HATYpaJIbHBIX YHCell - 28 4acoB
YMHOXEHHE U JIeJIeHUe HaTypalIbHbIX uncen — 31 yacos
ITnomaau u 00beMbI - 17 yacoB

OOBIKHOBEHHBIE TpoOU — 28 YacoB

Hecaruunbie npobu. CroxkeHrne W BBIYMTAHUE JNECATUYHBIX IpoOeH -

YMHOKEHHE U JIeJICHUE JAeCATUYHBIX Ipodei - 30 yacos
NHCTpyMEHTHI JJ151 BBIYMCICHUNA U U3MEPEHUN — 22 4acoB

[ToBTOpenue. Pemenne koMOMHATOPHBIX 3a7a4 - 17 gacoB

MartemaTuka 6 Kjiacce

qaCcoB

o &~ o

11 gacos
7.

11 gacoB

JlemumocTs uncen - 21 gacos

CrnoxxeHne W BbIYMTAaHUE ApoOed C pasHbIMU 3HameHarensimu - 20

YMHOXEHHE U JIeJIeHne OOBIKHOBEHHBIX qpobeit - 30 yacos
4.0Otromenus u nponopunn - 20 yacos
[TonoxuTenbHbIE M OTpULIATENIBHBIE YKCaa - 11 yacoB

CrnoxeHne U BEIYUTAHUE TOJ0KUTEIILHBIX 1 OTPHULATCIBbHBIX YUCCII -

VYMHOXEHHE U ACICHHUC ITOJIOKHUTCIIbHBIX U OTPUIATCIBbHBIX YHUCCII -



qaCoB

8. Pewmenne ypaBaenuii - 13 gacos
9. Koopaunate! Ha uiockocTH - 11 gacos

10. IloBrtopeHnue. Pemenue 3agay - 17 yacoB

Auare0pa 7 kiaacc

Bripaxkenus, Toxk1€eCTBa, ypaBHEHUS - 27 4acoB
CrarucTudeckue XapakTEpUCTUKH - 4 yaca
@ynkunu - 19 yacos

Crenensp ¢ HaTypaJIbHBIM NIOKa3aTeneM - 194yacos
MHorounensl - 24 yaca

@opMyJIbl COKPAIIEHHOTO YMHOXK€EHUS - 24 yaca

CucTembl IMHEMHBIX ypaBHEHHI - 184yacoB

© N o a b~ W DNhdE

Hrtorosoe noBTopeHue maTepuana mno ajareope - 8 4acon

AureOpa 8 kiacc

1. Panmonanpabie 1podu - 30 yacos

2 KBanparusie kopuu - 23 gaca

3 KBanparnusie ypaBHeHUs1 - 26 4acoB
4. HepasenctBa - 21 yac
5

Crerness ¢ 11eb6IM HoKa3zaTeneM. CTaTHCTHYECKHE UCCiIeaoBanus - 14
6. [ToBTOpEeHue - 9 yacos
Auredpa 9 kiaacc

CaotictBa Qynkmuii. KBagpatuunas pyHkus - 29 gacos

YpaBHEHUS 1 HEPABEHCTBA C OJJHOM nepeMeHHo - 20 yacoB

YpaBHEHHS 1 HEPABEHCTBA C JIByMs IEPEMEHHBIMU - 24 yaca

1

2

3

4, [Iporpeccun - 17 yacos

) DneMeHTbl KOMOMHATOPUKHU U TEOPUH BEPOSITHOCTEH - 17 yacoB
6

[ToBTOpenue - 29 yacos



I'eomerpus 7 kiace

1.

2
3
4.
5

HavaneHbie reomeTpuueckne ceeaenus - 10 gacos
TpeyronsHuku - 19 gacos

[TapamnenbHble npssMbIe - 12 yacoB

CooTHOIIEHUS MEKy CTOPOHAMHU M YIJIAMU TPEYroJibHUKA - 23 yaca

IToBTOopenue. Pemenune 3anau - 7 yacos

I'eomeTpus 8 kiacc

1.

2
3
4,
S)

YeTplpeXyroiabHuKy - 21 yac
[Imomans - 17 yacoB

[TonoGHbIEe TpeyronbHUKY - 19 yacoB
OxkpyxHoCTb - 20 yacoB

[ToBTOpenue. Pemenue 3amay - 3 yaca

I'eomeTpus 9 kiaacc

1.
2.

BekTopel. MeTon koopauHat - 18 yacos

CooTHOIIEHUS MEXIYy CTOPOHAMH M  yrjamu

CxansgpHoe npou3BefeHue BEeKTOpoB - 11 yacos

3.

4
5.
6
7

JmuHa OKpY>KHOCTH U IUIONIAb Kpyra - 12 yacoB
JIBro>keHus - 8 4acoB

HauanbpHble cBeIEHUS U3 CTEPEOMETPUH - § YACOB
006 akcromax reoMeTpuu - 2 Jaca

[ToBTrOpenue. Pemenue 3anay - 9 yacos

Coaep:xanne mporpaMMbl 0 MaTeMaTHKe

Maremaruka 5 kiacce

1. HatypaabHble yuciaa u mkajiasl (174),

TPEYTroJIbHUKA.



HatypanbsHble uncia u ux cpaBHeHHe. ['eomerpuueckue (GUrypbl: OTPE3OK,
psiMasi, JIy4, TpEeyroJibHUK. MI3MepeHne u noctpoenne oTpe3koB. KoopauHaTHbIN
JIyd.

Heanb: cucremaru3upoBaTh U 0000LIUTH CBEACHUS O HATypaJbHBIX YUCIAX,
MIOJIyYEHHBIE B HAYAJIBHOW IIKOJIE; 3aKPEIUTh HABBIKA NOCTPOEHUSI U U3MEPEHUS
OTPE3KOB.

Cucrematusanusi CBEIEHMH O  HAaTypaJbHBIX  4YHUCIaX  IO3BOJISIET
BOCCTAHOBHUTH y OOYYarONIMXCS HABBIKA UTEHHUS M 3alMCH MHOTO3HAYHBIX YMCET,
CpPaBHEHHMSI HATypaJIbHBIX YHUCEJ, a TAK)KE€ HaBbIKM HM3MEPEHUS W IOCTPOCHUS
OTPE3KOB.

B xome wu3yueHuss TeMbl BBOJSTCA TOHSTUS KOOPJAUHATHOTO JIy4a,
€AMHUYHOTO OTpe3Ka M KOOPJMHATHI TOYKU. 3]IeCh HauMHAeTcs (popmMupoBaHue
TaKUX BaXXHBIX YMEHUN, KaK YMEHHUS HAuyepPTUTh KOOPJIAWHATHBIM JIyd U OTMETHTh
Ha HEM 3aJIaHHbIE YMCJIa, Ha3BATh YHUCIIO, COOTBETCTBYIOIIEE JAHHOMY AEJICHUIO HA
KOOPJIMHATHOM JIyYe€.

2. Cio:keHne ¥ BLIYUTAHUE HATYPAJbHBIX YHce (28 u).

CrnoxeHue W BBIYUTAHUE HATYpPaJIbHBIX YHCEN, CBOWCTBA CIIOYKEHUS.
Pemenune tekctoBbIX 3agay. YuciaoBoe BbIpakeHHUE. byKBEHHOE BBIPAKEHUE U €TO
YHCJIOBOE 3HAUYCHUE. PellleHne TMHENHBIX YPaBHECHUM.

Ieab: 3aKkpenuTh U Pa3BUTh HABBIKU CIOKEHUS U BBIUMTAHUS HATYpPAJIbHBIX
YHUCEl.

Haunnass ¢ 3TOM TeMBl OCHOBHOE€ BHHUMAHHME YACISIETCS 3aKPEIUICHUIO
ANTOPUTMOB apu(PMETHUECKUX NEUCTBUIA HaJ MHOTO3HAYHBIMH YHCIIAMU, TaK Kak
OHU HE TOJIBKO MMEIOT CaMOCTOSITENIbHOE 3HAa4YeHHE, HO U SBJSIOTCS 0a30il s
dbopMupoBaHUS YMEHUI POBOANTH BHIUUCICHUS C JECATUIHBIMH IPOOSIMH.

B oToli Teme HaumHaercs anreOpanyeckas MOJITOTOBKA: COCTaBJICHHE
OYKBEHHBIX BBIPOKEHUU TIO YCIOBUIO 3a/ad, pElICHUE YpaBHEHUH Ha OCHOBE
3aBUCUMOCTH MEXI1Y KOMIOHEHTaMU JEUCTBUH (CIOKEHHE U BEIUUTAHUE).

3. YMHOKeHHe U JeJIeHHe HATYPAJbHBIX Yuces (314).
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YMHOXEHHUE U [IeJICHUE HATypaJlbHBIX YHCEN, CBONCTBA YMHOXXEHHSI.
KBanpat u ky6 uncna. Penienue TeKCTOBBIX 3aa4.

Henb: 3akpenuTb W pa3BUTh HABBIKM apUPMETUUYECKUX JACUCTBUU C
HaTypaJIbHBIMHU YHCJIAMHU.

B 31Ol Teme mpoBOAWTCS LIEJNEHANPABICHHOE PA3BUTHE W 3aKPEIUICHUE
HaBBIKOB YMHOXXCHHUS U JE€JICHWS MHOTO3HAUHBIX YHCel. BBOJATCS MOHITHS
KkBajpata M kybOa uwucna. IIpomomkaercss pabora mo (HopMUPOBAHHMIO HABBIKOB
pelieHrs ypaBHEHU Ha OCHOBE 3aBUCUMOCTH MEXKy KOMIIOHEHTAMH JIEUCTBUM.

Pa3BuBaroTcsi yMeHHs peliaTth TEKCTOBBIC 3a/aud, TPEOYIOIINE MOHUMAHUS
CMBICIIa OTHOIICHUN «OOobIle Ha... (B...)», «MEHbIIE Ha... (B...)», a TaKXKe 3aJadu
Ha W3BECTHbIE OOYYAIOIIMMCS 3aBUCHUMOCTH MEXIy BEIMYMHAMHU (CKOPOCTHIO,
BPEMEHEM U PACCTOSHUEM; IIEHOM, KOJMYECTBOM M CTOMMOCTBIO TOBapa u JIp.).
3amaun pemarorcs apudmernyeckum crocodoMm. [lpu pernieHun ¢ TOMOIIBIO
COCTaBJICHUS YPAaBHEHHUI TaK HA3bIBA€MbIX 3a7a4 HAa YacTU YyYalluecs BIIEPBBIC
BCTPEYAIOTCSI C YPaBHEHUSIMU, B JIEBYIO YacTh KOTOPBIX HEW3BECTHOE BXOJIMT
nBaxabl.  PemieHnio  Takux ~— 3aJad  OPENUIECTBYIOT  NpeoOpa3oBaHMs
COOTBETCTBYIOIUX OYKBEHHBIX BHIPKECHUM.

4. Ilnomaan u oo0beMbl (17 4).

Breruucnenus o dopmynam. Ipsmoyroasauk. [Inomanp nmpsaMoyrojbHHKA.
Enuaune! mmormaaein.

Heab: pacmmpuTe mnpeACTaBiICHUS oOydarommuxcs 00 U3MepeHuu
F€OMETPUYECKUX BEIMYMH HAa TMPUMEpPE BBIYHUCICHUS IUIOAJAEH U OOBEMOB U
CUCTEMATU3UPOBATh U3BECTHBIE UM CBEJICHUS O €AMHUIAX U3MEPEHHSI.

[Ipn wm3yueHum TeMmbl ydwammecss BcTpedaroTcs ¢ (opmynamu. HaBwiku
BBIYHCIICHUS TI0 (GopMmyiaM OTpaldaThIBAIOTCA TPHU PEIIEHUHW TEeOMETPUUECKHUX
3a7a4. 3HAYUTEIbHOE BHUMAHHE yJensercss (POPMUPOBAHUIO 3HAHUM OCHOBHBIX
€IUHULl HU3MEPEHUs M YMEHHUIO MEePEeUTH OT OJHUX EJUHHUIl K JPYTUM B
COOTBETCTBUHU C YCITOBUEM 3a]lauHu.

5. OObIkHOBeHHbBIE APOOH (284).
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OxpyxHOCTh U Kpyr. OObIKHOBEHHast poOb. OCHOBHBIE 3a/1a4yu Ha JIPOOU.
CpaBHeHUE OOBIKHOBEHHBIX JpoOeil. CroxeHue U BbhIUMTaAHUE Jpodel ¢
OJIMHAKOBBIMU 3HAMEHATEIISIMH.

Heab: mM0O3HAKOMUTH OOYYAIOIIUXCA C TOHIATHEM JpoOu B oOBEME,
JIOCTATOYHOM JIJIs1 BBEICHUS IECITUUHBIX APOOEH.

B nannoil Teme m3yyaroTcsi CBEJAEHHUS O APOOHBIX YHCIaX, HEOOXOAUMBIE
JUISL BBEJIEHUS JecATUYHBIX apoOeit. Cpenu GhopMupyeMbiX YMEHUN OCHOBHOE
BHUMAaHUE JOJKHO OBITh TPHUBJICYECHO K CPABHEHUIO JPOOEH C OJMHAKOBBIMU
3HAMEHATEIsIMH, K BBIACICHUIO I1eoi yacth 4ucia. C MOHMMaHHEM CMBICIa
JpoOU CBSI3aHBI TP OCHOBHBIC 33/1a4M Ha JIPOOH, OCO3HAHHOTO PEIICHUS KOTOPHIX
BaYKHO JOOUTHCS OT O0YJaIOUTUXCHI.

6. Jdecatuunbie apoou. CiiokeHue W BbIYUTAHHE JECATHYHBIX JApPodei
(15 v).

Hecatuunast apoOb. CpaBHEHHE, OKPYTJICHHE, CIICKCHHUE W BbIYUTaHUE
JECATUYHBIX Ipo0ei. PelieHne TeKCTOBBIX 3a1a4.

Ileab: BbIpaboTaTh YMEHUS YWTATh, 3aMHUCHIBATh, CPABHUBATh, OKPYIJISTH
JECATUYHBIE JPOOH, BBITIOIHAT CJI0KEHUE U BEIYUTAHUE JIECITUYHBIX APOOEH.

[Ipu BBeAeHWUM IECATHYHBIX APOOCH BaXKHO JOOUTHCS y OOYUYAIOIIUXCS
YETKOr0 MPEACTaBJICHUS O JCECATHUYHBIX pa3psAnax paccMaTpUBAEMBIX 4YHCEI,
YMEHUU YNTaTh, 3aIIMCHIBATh, CPABHUBATH JICCATUYHBIE APOOH.

[ToquepkuBasi CXOACTBO JACHCTBUM HaJ JECATHUYHBIMH JpoOSIMH C
JNEUCTBUSMU HAJ HATypaIbHBIMU 4YHUCJIAMH, OTMEUYAaeTCS, YTO CJIOXKEHHUE
JNECATHYHBIX JIpOOCH TOMUMHACTCS TEPEMECTUTCIPHOMY M COYETaTeIbHOMY
3aKOHaM.

OnpeneneHHOE BHUMAaHUE YACISIETCS PEHICHUI0 TEKCTOBBIX 3aJad  Ha
CJIIO’)KCHHE ¥ BRIYMTAHUE, JaHHBIC B KOTOPBIX BEIPAXKCHBI ICCATUIHBIMHU APOOSIMH.

[Ipy u3ydeHun omepanv OKPYTJICHHUS YKMCIa BBOJUTCS HOBOE MOHSATHE —
«IpUONMKEHHOE 3HAYCHUE 4YHClay, OTpabaThiBalOTCS HABBIKM OKPYTJICHUS
JECITUYHBIX ApOo0eH 10 3aJJaHHOTO JECITUYHOTO pa3psa.

7. YMHOKeHUeE U JeJieHne 1eCATHYHBIX aApoodeii (30 u).
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YMHOXEHUE U JIeNIeHHe JecsITUYHBIX apobeil. Cpemgnee apudmeTndeckoe
HECKOJBKUX 4MCceN. Pelienrne TeKCTOBBIX 3a/1a4.

Heab: BbipaboTaTh yMEHUS YMHOXKATh W JEIUTh JECATUYHBIE IpOOH,
BBITIOJTHATH 33/IaHUSI HA BCE JCHUCTBUSI C HATYPAJIbHBIMU YHCJIAMU U JIECITUYHBIMU
TpOOsSIMHU.

OCHOBHOE BHHUMAaHUE€ TNPUBJICKAECTCS K aAITOPUTMUYECKOW CTOpPOHE
paccMaTpuBaeMbIX BONpocoB. Ha HecloxkHBIX TpuMepax oTpadaThiBaeTCs
NpaBWIO T[OCTAHOBKM 3amdaToil B pe3yiabrare neiictBus. Kpome Toro,
IPOJIOJKACTCS  pEllIEHHe TEKCTOBBIX 3a7ad C JIaHHBIMHU, BBIPAKCHHBIMU
JNECATUYHBIMU  JpoOsiMU. BBOIUTCA TMOHATHE CpeIHEr0 apupMeTUYecKoro
HECKOJIbKUX YHCET.

8. UHCTpYMEHTHI /I BbIYMCJIeHUH 1 u3MepeHuii (224).

HauanpHble cBeleHHS O BBIUMCICHHUSX Ha KaubKyssitope. [IporeHTE.
OcHOBHBIE 3aayd Ha TNpoueHThl. [lpumepbl Tabmuiy W auarpamm. Yrod,
TpeyroibHUK. Bennuuna (rpagycHas mepa) yria.

Enununer  u3mepenuss yrioB. W3mepenue yraoB. Iloctpoenue yria
3a1aHHOU BEJIMYHHBI.

Heab: chopmupoBath yMEHHs peliaTh MPOCTEHIINE 3aaydl Ha MPOIICHTHI,
BBIIIOJIHSITh U3MEPEHUE U TIOCTPOCHUE YTIIOB.

VY oOyuarommxcs BaKHO BBIpaOOTaTh CoJiepKaTeIbHOE TOHMMaHUE CMBbICTIa
TEPMUHA «IpoIlleHT». Ha 3Toil OCHOBE OHM JOJKHBI HAYYUTHCS peliaTh TPU BUJIA
3a/1a4 Ha MPOUEHTHI: HAXOAUTh HECKOJIBKO MPOLIEHTOB OT KaKOW-IMOO BEIIMYUHBL;
HaxOJIUTh YUCIIO, €CJIM MU3BECTHO HECKOJIbKO €r0 MPOLIEHTOB; HAXOJIUTbh, CKOJBKO
IIPOLIEHTOB OJTHO YKCJIO COCTABIISAET OT APYTOTO.

[Ipomomxkaercs paboTra 1O pacmo3HaBAaHUIO W H300paXKEHUIO U
reoMeTpudeckux ¢uryp. BaxxHo ynenuth BHUMaHWE (HOPMHUPOBAHHUIO YMEHHI
MPOBOJIUTH UBMEPEHUS U CTPOUTH YTJIbI.

KutoBble nuarpamMMmbl AarOT OpeACTaBICHUS OOYYarOIIUMCS O HArJISIHOM

M300paXEHUU paclpeieiieHusT OTACIbHBIX COCTAaBHBIX YacTed Kakoh-HHOYIb
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BeTMYMHBL. B ympakHEHUSAX CIIEIyeT IMHPOKO HCIOJb30BaTh CTAaTUCTHYCCKUI
MaTtepHa, myOoJUKyeMbId B Ta3eTax v KypHaIax.

B kmacce, obecrneueHHOM KaJdbKyJISITOpAMU, MOKHO HAyYWUTh IIKOJBHHKOB
UCITOJIB30BaTh KAJBKYJISATOP TPH BBIOJIHCHUH OTIACIBHBIX apuU(PMETHICCKUX
JIEUCTBUM.

9. IloBTOpenue. Pemenne komOMHATOPHBIX 3a1a4 (17 4)

Hean: IloBropeHue, o0000IIEHHWE W CUCTEMAaTH3allUsl 3HAHUM,

YMEHUW U HABBIKOB 3a KypC MaTeMaTHKHU 5 KJlacca.

Marematuka 6 kiacc

11. Jleanmocth uncea (21 v).

Henutenn u kpaTHble uucna. OOmuil AenuTeNnh W oO0lee KpaTHOE.
[Tpusznaku genumoctu Ha 2, 3, 5, 10 . IIpocTeie u cocTtaBHbIE uKcia. PasnoxeHue
HaTypaJbHOrO YMCJIa Ha MPOCTbIE€ MHOXUTEIIH.

OcHoBHAasi meJb- 3aBEpPIINTh M3YUYCHUE  HATypaIbHBIX  YHCEI,
MOJATOTOBUTH OCHOBY JJISl OCBOSHUS JICUCTBUI ¢ OOBIKHOBEHHBIMHU JIPOOSIMHU.

B nanHOl Teme 3aBeplIaeTcsi H3Yy4YEHHE BOIPOCOB, CBSA3AHHBIX C
HATypaJIbHBIMH  4YHciIaMd. (OCHOBHO€ BHHUMaHUE [IOJDKHO OBITh  YIEJICHO
3HAKOMCTBY C TIOHSTHUAMHU <JICIUTEIb» U «KPATHOE», KOTOPHIE MM XOHAST
IPUMEHEHHE TMPU COKpAIlCHUHU OOBIKHOBEHHBIX MpOOCH W MpH WX MPUBEICHUU K
o01eMy 3HaMEHATEN0. YTIPAKHEHUS TOTE TO BBIMIOJIHATH C ONMOPOM Ha TaOIUILY
YMHOXEHHUS MPSIMBIM T0100poM. [IOHATHS «HAMOONBIINKA OOIUN JCTUTENbY U
«HaWMEHBIIIee 00Iee KPaTHOE» BMECTE C aJITOPUTMAMH HUX HAXOXICHUS MOXKHO
HE paccMaTpuBaTh.

OmnpeneneHHOe BHUMAHHME yACISIETCS 3HAKOMCTBY C TpU3HAKaMU
JNETMMOCTH, TOHSATUSM TIPOCTOTO M COCTaBHOro uucen. Ilpu uUX u3ydeHUHU
1esiecoo0pasHo GopMUPOBATH YMEHHUS MPOBOJUTH MPOCTEHUIITNE YMO3AKIIOUCHHUS,

00OCHOBBIBAsI CBOH I[CﬁCTBH?I CCbUIKaMM Ha OIIPCACIICHUC, IIPAaBHUIIO.
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VYuyanuecs JOKHBI YMETh Pa3fioKUTh YUCIIO HAa MHOXuUTenu. Hanpumep,
OHU JOJDKHBI IOHUMATh, 4TO 36 = 6 « 6 =4 « 9. Bonpoc 1 pa3iioKEeHUU 4ucia Ha
MPOCThIE MHOXKUTENIA HE OTHOCUTCS K YUCITY 0053aTEIbHBIX.
12. Ciaoxenue ¥ BbIYMTAHME  Jpoldeil ¢ pa3sHBIMH
3HaMeHaTeasiMu (20 4).

OcHoBHOe cBoiicTBO npoou. Cokpaienue npodeit. [lpusenenue apobdeit
obmemy 3HameHatento. [loHaTe O HauMeHbIIEeM OOIIEM 3HaMeHaTese
HecKoJbkux apoOei. CpaBHenue apoOeit.CiiokeHHe | BBIYUTaHUE JpOOEH.
Perienne TeKCcTOBBIX 3aj1a4.

OcHoBHasi mHeJdb- BBIPA0OTaTh MPOYHBIE HABBIKM MpeoOpa3oBaHUS
Tpo0eii, CIIOKEHUS U BBIYUTAHUSI IPOOEH.

OnHuM W3 BaKHEHIIUX PE3YyJIbTaTOB OOYUYEHUS SIBIISIETCS YCBOCHUE
OCHOBHOTO CBOWMCTBa JpoOH, TPUMEHSIEMOTO [JIsi MpeoOpa3oBaHHs JIpOOCii:
COKpalleHus, MPUBEICHUS K HOBOMY 3HaMeHaTento. IIpu 3ToM pekomeHayeTcs
usnarate Matepuan 6e3 omnopsl Ha noHaTus HOJ[ m HOK. Ymenue npuBoauTh
IpoOu K o0IIeMy 3HaMEHATEeNI0 HUCIOJb3yeTcs il cpaBHeHus npoOeit. [lpu
pPacCMOTpEHUU JEHCTBUH C ApOOSIMH MCHOJB3YIOTCS TpaBHJIa CIOXKEHUS W
BBIUUTAHUS IpOOEH ¢ OIMHAKOBBIMY 3HAMEHATEIISIMU TTOHITHE CMEIIAHHOTO YHUCIIa.
BaxxHo oOpaTuTh BHUMaHHE Ha CIydyall BBIUMTAHHS JpoOM M3 IesIoro yuciaa. Yrto
KAacaeTcsl CJIOKEHUS W BBIYUTAHUS CMEIIAHHBIX YHUCEJ, KOTOPbIE HE HAXOAAT
AKTHUBHOTO NMPUMEHEHHUS B MOCIEAYIOIMIEM U3YUEHUU Kypca, TO yUalllUecs AOJKHBI
JUIIb TOJYYUTh MPEACTABICHUE O MPUHIMIUATBHON BO3MOXHOCTH BBIIOJIHEHUS
TaKUX JEUCTBUU.

3. YMHOXeHHUe U JejieHHe 00bIKHOBEHHBIX apooeit (304).

YMHOXEHHE U JIeJIeHuEe OOBIKHOBEHHBIX Mpo0eii. OCHOBHBIC 3a7ja4H HA IPOOH.
OcHoBHas 1eJIb— BbIPA00TATh MPOYHBIEC HABBIKA apU(METHIECKHUX JCHCTBUMN C
OOBIKHOBEHHBIMU JAPOOSMHU U PEIICHUS OCHOBHBIX 3a71a4 HA JIPOOH.

B at10it TeMe 3aBepiaercsa padbota HaJ (GOPMUPOBAHUEM HABBIKOB
apu(MeTHIeCKUX JEUCTBHI C OOBIKHOBEHHBIMU Apo0siMu. HaBBIKK TOKHBI OBITH

A0CTATOYHO IIPOYHBIMU, YTOOBI ydqamueCss HC UCIIBIThIBAIN Bany,[[HeHHfI B
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BBIYUCJICHUAX C PAllMOHATIBLHBIMU YUCIAMU, YTOOBI aJITOPUTMBI JEHCTBHI C
OOBIKHOBEHHBIMHU JIPOOSI MU MOTJIM CTaTh B JaJbHEHIIIEM OMOPOM ISt
dbopMupoBaHUsl YMEHHUM BBITOJIHSIThH AEHCTBUS C alreOpandecKuMu JIpoOsiMu.
Pacmupenue annapara AeiCTBUM ¢ APOOSMU MO3BONSIET PEIIATh TEKCTOBbIE
3a/1ayu, B KOTOPBIX TpeOyeTcss HaWTH ApoOb OT YKCIia WU YUCIIO 10 JaHHOMY
3HAYEHUIO €T0 IPOOHU, BHITIOJIHSAS COOTBETCTBEHHO YMHOXXEHUE WUJIH JIEJIEHUE Ha
TPOOK.

4.0tHomeHust U nponopuuu (20 u).

ITponopuust. OCHOBHOE CBOKMCTBO Mpomnopiuu. Pemienre 3a1ay ¢ TOMOIIbIO
npornopiuu. [ToHaTus o mpsiMoit 1 00paTHON MPONOPIMOHATIBHOCTSX BEJIMYHH.
3anayu Ha nponopuuu. MacmTad. @opMyIbl JITHHBI OKPY>KHOCTH U TUIOIIAIA
kpyra. lap.

OcHoBHasi ueJdb— CPOPMHUPOBATH TOHATHSA MPOMOPIHMH, TPSIMON U
oOpaTHOI mponopuuoHaIbHOCTeW BenuuuH. Heob6xommmo, 4ToOBI ywamuecs
YCBOWJIM OCHOBHOE CBOMCTBO NMPOIMOPIUHU, TAK KAK OHO HAaXOJWUT NPUMEHEHHUE Ha
ypoKax MaTeMaTUKHU, XUMUHU, (U3UKU. B yacTHOoCcTH, MOCTATOYHOE BHUMAHUE
JOJIKHO OBITh Y/IENIEHO PEUICHUI0 C MOMOIIBI0 MPOMOPIUHU 337a4 Ha MPOILICHTHI.
[TonssiTst o0 mpsMoW W OOpaTHOH MPONMOPIUOHATBLHOCTSAX BEIMYHMH MOXKHO
chopmMupoBaTh Kak 0000IICHUE HECKOIBKIX KOHKPETHBIX TPUMEPOB, MO TICPKHYB
OpyU 3TOM TMPAKTUYECKYI0 3HAYUMOCTh HHUX TIOHATHH, BO3MOXHOCTh HX
MIPUMEHEHHUS JJIs1 YIIPOLIECHHs PELICHUsI COOTBETCTBYIOIINX 3a7a4d.B naHHOU Teme
NAOTCA  NOPEACTAaBICHUS O JUIMHE OKPY)KHOCTH M IUIOIIAAu  Kpyra.
CootBeTcTBytomue (opmynsl K 00s3aTeIbHOMY MaTepuainy HE OTHOCSTCS.
PaccMmoTpenne reomeTpuueckux (GUryp 3aBepiiaeTcsi 3HAKOMCTBOM C IIIAPOM.

6. IlosoxkuTEIbHBIE U OTPULATEIbHBIE Uyncia (11 4).

[TonoxurenbHbIE M OTpULATENBbHBIE YKcaa. [[poTHBONONOXKHBIE YnCTA.
Mopynb uncna u ero reomerpuyeckuii cmpicia. CpaBHeHue yucedn. Lensie yncna.
N3o0paxenue uncen Ha npsamoit. KoopauHara ToOUKy.

OcHOBHasl HeJIb — PACIIUPUTh NPEACTABICHUS YUAUIUXCA O YUCIE MyTEM

BBCACHHUA OTPHIATCIIBHBIX YKUCCII. HGJIGCOO6pa3HOCTL BBCACHHUA OTPHULIATCIBHBIX
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YUCEJ ITOKA3BIBACTCS HA COJEPKATEIBHBIX NpUMEpax. Ydyaliuecs IOJKHBI Ha-
YUHUTBCS N300paKaTh MOJOKUTEIbHBIE U OTPULIATEIbHBIE YMCIIa HA KOOPAUHATHOU
IpsIMOMl, ¢ TeM YTOOBI OHAa MOIJIa CIYKUThb HArjsiJJHOM OCHOBOW /JIi MpPaBHII
CPaBHEHHMsI UHNCEJ, CIOXEHHS W BBIYMTAHHUS YHUCEI, pacCMaTpPUBAEMBIX B
cnenytouieil Teme. CrenuaabHOe BHUMAHUE JOJDKHO OBITh YIEIEHO YCBOEHUIO
BBOJUMOTO 3/1€Ch MOHSATUS MOAYJS 4YMCIA, NPOYHOE 3HAHHWE KOTOPOro HEoOo-
X0AuMO JUisi (pOpMUpOBaHUS YMEHHsI CpaBHUBATh OTpULATEIbHBIE YHCIA, a B
JanbHEeHIIeM JUIsi OBNAJEHUS M alropuTMamMu apuMeTHuecKux JIeHCTBUN C
NOJIOKUTEIBHBIMUA U OTPULATEIbHBIMH YHCIAMM.
7. CnoxxeHue M BbIYMTAHHE MOJ0KUTEIBHBIX H OTPULIATEIbHBIX uynces (11

9).

CrnoxeHue 1 BBIYUTAHUE MOJ0KUTENBHBIX U OTPULATENBHBIX YUCEN.

OcHoBHasl HeJib— BBIPA0OTATH NMPOYHBIC HABBIKU CIIOKEHUU W BBIYUTAHUS
IIOJIOKUTENIBHBIX M OTPULATENBHBIX YHncen. JIeMCTBUSA ¢ OTpULATEIbHBIMU
YHCcIIaMU BBOJSTCS HA OCHOBE IPEJCTABICHUN 00 M3MEHEHUU BEJIUYHH: CJIOKEHHE
U BBIYUTAHUE YHCET WUIOCTPUPYETCS COOTBETCTBYIOLUIUMU MEPEMEIIEHUSIMH TO-
4eK 4YHMCcI0BOM ocu. Ilpy HM3ydeHMHM JAHHOW TEMBl II€JICHAIPABICHHO
0TpalaThIBAIOTCS AITOPUTMBI CIOXKEHHS M BBIYUTAHUS NPU BBITIOJTHEHUH 1EHCTBUIN
C LIEJIBIMU U APOOHBIMH YUCIIAMHU.

8. YMHo:KeHHe U JieJIeHHe MOJ0KUTEIbHBIX H OTpUIATEeIbHbIX yncesa (11

4).

YMHOXEHHE U I€JICHHUE MOJI0KUTENBHBIX U OTPULIATENbHBIX yncen. [IonsaTue
O panuoHaJIbHOM uyHcne. JlecaTuuHoe MNPHUOIIKEHNE OOBIKHOBEHHOW IpOOH.
IIpumeHeHHEe 3aKOHOB apU(PMETHUYCCKUX ACHCTBHM ISl palmOHAIU3aINU
BbluHciIeHHd. OCHOBHAas HeJIb— BbIpa0OTaTh NIPOYHBIE HABBIKM apU(PMETUUECKUX
JNEUCTBUM C IIOJIOKUTEIBHBIMM M OTPULATEIBHBIMM  4uCIaMH.  HaBbIkM
YMHOXEHUS M JACJIEHUSA  IOJOXKHUTEIBHBIX W OTPULATEIBHBIX  YHCEI
OTpadaThIBAIOTCSl CHayajla MpPU BBINOJHEHUU OTAEJBHBIX JEUCTBHM, a 3aTeM B
COYETAHUM C HABBIKAMM CJIOKEHMS WM BBIYMTAHUSA IIPU BBIYMCICHWM 3HAYCHUUN

YUCJIOBBIX BhIpaKCHUU. [Ipy n3ydeHnn NaHHOW TEMBI ydaliuecs JOJKHbBI YCBOUTb,
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4TO 1J1s1 OOpalleHusi OObIKHOBEHHOM JIpOOU B AECATHUYHYIO JOCTATOUYHO Pa3/IEIUTh
YUCJIUTENb HAa 3HAMEHATENb. B Ka)KIOM KOHKPETHOM CIIy4ae OHHU JOJDKHBI 3HATH, B
KaKylo JECSATUYHYIO JApoOb oOpamiaercss JaHHas OOBIKHOBEHHAas Jpo0b —
KOHEYHYI0 uiau OeckoHeuHyro. Ilpu »TOoM HeoOs3aTenbHO aKIEHTHPOBATH
BHUMAaHHE Ha TOM, YTO OECKOHEYHAas JECSITHUYHAs ApOoOb OKa3bIBACTCS MEPUOANYE-
CKOH. Yuamuecs: JOJKHBI 3HaTh MPEJCTaBICHUE B BUJE AECATUYHON JpOOH.

9. Pemenne ypaBuenmii (13 ).

[Ipocreiimme  mpeoOpa3oBaHUs  BBIPAXKEHUMN:  pacKphiTUE  CKOOOK,
npHUBeIeHHE TOJI0OOHBIX ciaraeMbix.Pelienne uHeWHbIX ypaBHeHu. lIpumepsl
peneHns TEKCTOBBIX 3aJ1a4 C TOMOIIBIO JTUHEWHBIX YPABHEHUM.

OcHOBHAasE  meJdb—  NOATOTOBUTH  Yy4YalIUXCA K  BBIINOJHEHUIO
npeoOpa3oBaHul  BBIpaXKEHUH, pemieHutro  ypaBHeHuid.  IIpeoOpazoBanus
OYKBEHHBIX BBIPAXKCHHHM ITyTEM PACKPBITUSA CKOOOK U MPHUBEACHHUS MOJIOOHBIX
cllaraeéMbIX OTpa0aThIBAlOTCS B TOM CTENEHH, B KOTOPOM OHU HEOOXOOUMBI IS
pellIeHUs] HECIIOKHBIX ypaBHEHUH. BBenenue apupmernueckux AeMcTBUH Haj
OTPULIATETIbHBIMU YHCJIAMU [O3BOJISIET O3HAKOMHUTH y4YalIUXCi C OOLIUMMU
IpUEMaMH PEIIEHUs JUHENHBIX YPABHEHUH C OJTHUM HEU3BECTHBIM.

10.Koopaunatel Ha miiockocTu (114).

ITocTpoenue nepneHIuKysapa K NpsiMOil U MapajuIeIbHbIX MIPSIMBIX C
IIOMOIIBIO YTOJIbHUKA U JTUHENKH. [IpsAMOyroiapHas cuctemMa KoopAuHaT Ha
IUIOCKOCTH, abciycca U opArHaTa Touku. [Ipumeps! rpadukoB, 1uarpaMm.

OcHoBHasl HeJb — MO3HAKOMHUTH YYAIIUXCS C OPSIMOYIOJIBHOM CUCTEMOMU
KOOpPAMHAT HA INIOCKOCTH. VYyamuecs NOKHBI HAyYUTHCS PACIO3HABATh U
n300paxarh MEepPHEeHIUKYJISIPHbIE U MapaienbHble npsiMble. OCHOBHOE BHUMaHHE
ClIeyeT YyAENUTh OTPa0OTKE HABBIKOB MX TMOCTPOCHHS C MOMOIIBIO JIMHEHKU U
YJIOJIbHUKA, HE TpeOys BOCIPOM3BENECHHSI TOYHBIX omnpenaenaeHuil. OCHOBHBIM
pe3yJbTaTOM 3HAKOMCTBA YYalIUMXCSA C KOOPAMHATHOM IUIOCKOCTBIO JIOJKHBI
SABUTHCA 3HAHMS IOPSAKA 3alMCH KOOPAWHAT TOYEK IUIOCKOCTHM M UX HA3BAHUM,

YMCHUA IIOCTPOUTL KOOPAHMHATHBIC OCH, OTMCTUTL TOYKY IIO0O 3daAdHHBIM €€
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KOOpJAMHATaM, ONPEAECIUTh KOOPJAUHATHI TOYKH, OTMEUYEHHOW HAa KOOPAMHATHOU
IIJIOCKOCTH.

DOopMHUPOBAHUIO BBIUUCIUTENBHBIX U TpadUUECKUX YMEHHH CIIOCOOCTBYET
MOCTPOCHHE CTONOYATHIX JauarpaMm. [Ipu BBINOJHEHWHM COOTBETCTBYIOIIMX
yIpaKHEHUH HaWIyT MPUMEHEHUE U3YUYEHHBbIE paHee CBEIEHUs O maclutade u
OKpyTJeHUU 4ucen. Pe3ynbTaToM BBIMOJHEHUS YINPAXXHEHHUN Ha uyTeHUEe IrpaduKoB
JIOJDKHBI SIBUTBCSL YMEHHUSI CBOOOJIHO OMpPEACNSITh KOOPAMHATHI OTMEUECHHBIX Ha
KOOPJIMHATHOM TIJIOCKOCTH TOYEK W M300pakaTh TOYKM MO 3aJlaHHBIM
KOOpAMHATAM.

10. IToBTOpenue. Pemenue 3axayq (17 v).

OcHoBHasl HeJdb - TIOBTOpEHHE, 0000IEHNe W CHUCTEeMaTHh3alus 3HAHUH,
YMEHHI 1 HaBBIKOB 33 Kypc MaTeMaThKu 6 Kiacca.

Aureopa 7 kiaacc

Bbipakennsi, Toxk1eCTBa, ypaBHeHHs1 (27 4acoB)

Uucnossie BBIPAKEHUS c MIEPEMEHHBIMH. [IpocTeiimue
npeoOpa3oBaHusi BBIpAXKEHHH. YpaBHEHHE, KOpEHb YypaBHeHus. JluHelHoe
YpaBHEHHE C OJHOW IepeMeHHOH. PemieHne TEKCTOBBIX 3aJady METOIOM
COCTaBJICHUS YPABHEHUI.

Heab: cucrematusupoBaTh M O0OOOIIUTH CBEJACHUS O MPeoOpa3OBaHUAX
anreOpanyecKuX BRIPAKCHHUHN U PEIICHUN YPaBHEHUHN C OHOM MEPEMEHHOM.

IIepBas Tema kypca 7 Kiacca sIBJISIETCS CBA3YIOIIMM 3BEHOM MEXIY KypCOM
MaTeMaTuku 5—6 KIaccoB W KypcoMm anreOpbl. B Hel  3akpemsrorcs
BBIYHMCITUTEIbHBIE HABBIKM, CHUCTEMATHU3UPYIOTCS U OO0OOIIAIOTCS CBEACHHS O
peo0pa3oBaHUAX BEIPAKEHUN U PEIICHUH YPaBHEHUH.

HaxoxjpeHue 3HAYCHHWM YHCIOBBIX M OYKBEHHBIX BBIpOKCHUH HagT
BO3MOKHOCTh TOBTOPUTH C 00YYaIOIIMMUCA MpaBuia AEHCTBUM C palluOHAIbHBIMU
YyUCJIaMH. YMEHHUS BBITIONHATh apu(METHUECKHe NEeUCTBHUS C pPaIlMOHATBLHBIMU
YyyciIaMU SIBJISIFOTCS OMOPHBIMU JJIsI BCero Kypca anreOpbl. CieayeT BBISICHUTD,
HACKOJIbKO MPOYHO OBJAJEIM HMH Yyyalluecs, M B Cclydyae HEOOXOIUMOCTHU

OpraHn3oBaTb IIOBTOPCHHUEC C IMLCJIbIO JIMKBHIALIMHM BBIABJICHHBIX HpO6CJ’IOB.

19



Pa3BuTriO HaBBIKOB BBIYMCIICHUN JOJDKHO YAENSATHCS CEPbE3HOE BHHUMAaHUE U B
JadbHENIIeM MPU U3YUYEHHUH APYTUX TEM Kypca aiareOphbl.

B cBa3u ¢ paccMoTpeHueM BOIpOca O CPABHEHUH 3HAYEHUM BBIPAKEHUMN
PaCIIMPSIIOTCS CBEICHUSA O HEPABEHCTBAaX: BBOJSITCSA 3HAKU > U <, IACTCS MOHATHE
O IBOMHBIX HEPABEHCTBAX.

I[Ipu  paccmoTpeHun  npeoOpa3oBaHMil  BbIpakeHUH  QopMabHO-
ONEPATUBHBIE YMEHUS OCTAIOTCA HA TOM K€ YpOBHE, ydaliuecs MOJHUMAIOTCS Ha
HOBYIO CTYIIEHb B OBJAQJECHUM TEOpUEH. BBOASITCA NOHSATUS «TOXIAECTBEHHO
paBHbIE  BBIPQKEHHUS»,  «TOXKAECTBO»,  «TOXJIECTBEHHOE MpeoOpa3oBaHUeE
BBIDOKCHUNY», COJEpKaHUE KOTOPHIX OyJeT TMOCTOSHHO pPAaCKpPhIBAThCS M
yrayOnasaTeCs TNpU  M3YYEHHH MpeoOpa3oBaHUN pa3IMYHBIX alNreOpanyecKux
BbIpakeHU. [lomuepkuBaeTcs, 4TO OCHOBY TOXJIECTBEHHBIX IMPeoOpa3OBaHUI
COCTAaBJIAIOT CBOMCTBA JCHCTBUU HaJ YMCJIAMU.

VYcunupaeTcss poiab  TEOPETUUYECKUX CBEACHUH MpPU  PACcCMOTPEHUU
ypaBHeHH. C 1enpi0 00ecreYeHus OCO3HAHHOTO BOCHPHUSATHSA OO0YyYaIOIUMHUCS
QITOPUTMOB  PELICHHWS YpPAaBHEHWM BBOJMUTCS  BCIOMOTraTelbHOE TOHITHE
PaBHOCWIBHOCTU ypaBHEHHM, (HOPMYIUPYIOTCS M Pa3bACHIIOTCS HAa KOHKPETHBIX
IIpUMEPaxX CBOMCTBA PABHOCWIIBHOCTH. J[a€TCsi MOHATHE JTUHEHHOTO YpAaBHEHUS U
UCCJIEAyeTCsl BOIPOC O 4YHCIIEe ero KopHedl. B cucreme ympaxkHeHud ocoboe
BHUMAaHHUE YJICNIACTCS PEIICHUIO YPAaBHCHUN BUA aX=0 MpH pas3InyHbIX 3HAUCHHIX
a u b. Ilpomomxkaercs pabora 1Mo (GOPMUPOBAHUIO Y OOYYAIOMIMXCS YMCHHS
WCIOJIB30BATh almnapaTr ypaBHEHUN KaK CPEACTBO I PELICHUS TEKCTOBBIX 3a/ady.
VYpoBeHb CIIOKHOCTH 3aJ1a4 3/1ECh OCTAETCS] TAKUM K€, Kak B 6 Kjacce.

CratucTnueckue XapakTepucTuKH. (4 yaca)

O3HakoMJieHHE  OOydYaromIuXcsi €  MPOCTEHIIMMU  CTaTUCTHYECKUMHU
XapaKTePUCTUKAMU: CPEIHUM apu(PMETUIECKUM, MOJOW, MEIUAHOH, pa3MaxoM.
VYyamuecss AOJDKHBI YMETh IOJIB30BaTh 3THU XAPAKTEPUCTUKHU I aHAIM3A pAla
JAHHBIX B HECJIOKHBIX CUTYaLUIX.

®yukuuu (19 yacon)
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OyHKIMA, 00nacTh onpeaeneHus (QyHKUUHU. BpluncieHue 3Ha4eHHI
¢yakuun no gopmyne. I'padpux pynkuuu. [IpsimMas mponoprHOHaIbHOCTh U €€
rpaduk. JIuneiinas QyHkus u e€ rpauk.

Hean: 03HAKOMMUTh oOy4Jaronmxcs C BaYKHEHIITUMU
(GYyHKIMOHAIBHBIMU MOHATUSAMU U C Tpa@uKaMU MPSMON MPONOPLHUOHATIBHOCTH U
JUHENHOW QyHKIMHU 00IIEero BUA.

JlanHass Tema SBISIETCS HAyaJbHBIM  O3TallOM B  CHUCTEMaTHYECKOM
(YyHKIMOHAIBHOW TOJATOTOBKE OOYYarOMIMXCA. 3/1€Ch BBOJATCA TaKUe MOHATHUSA,
KaKk (yHKIUS, apryMeHT, 00yacTh ompeneiieHus GyHKuu, rpaduxk (yHKIUH.
OYHKIMSA TPAKTYETCs KaK 3aBUCUMOCTb OJJHOM MEPEMEHHOM OT ApYyrou. Yuamuecs
MOJIY4al0T MEepBOE MpeICTaBICHHE O crocobax 3aaanus Gpynkuuu. B nanHoi teme
HauMHaeTcss padoTa Mo (GOPMHUPOBAHUIO Yy OOYUYAIOIIMXCS YMEHUW HAXOAWUTh IO
dopMyne 3HaueHHe (QYHKIMHU MO W3BECTHOMY 3HAYEHUIO apTyMEHTa, BBIMOJIHSTH
Ty K€ 3amady 1o rpaduKy U pemarb Mo rpaguky oOpaTHyIO 3aaady.
OYHKIIMOHAJIBHBIE TOHATHUS TMOJIYYalOT CBOK KOHKPETH3aLUIO TMPU H3YYCHUH
JUHEHHOW (QYHKIIMU W €€ YaCTHOIO BHJAA — MPSIMOM MPOMOPIUOHAIBHOCTH.
YMeHus CTpOuTh U YUTaTh TPpa@uKu ITUX GYHKIUNA MHUPOKO UCTIONB3YIOTCS KakK B
caMOM Kypce anreOphl, TaKk U B KypcaxX reoMeTpun U (PU3uKu. Ydamuecs AOHKHBI
NOHUMAaTh, KaK BIMSIET 3HaK KOd(h(UIMEeHTa Ha PacMoOOKEeHUE B KOOPIUHATHOM
IUIOCKOCTH Tpaduka GyHKIUKM y=KX, rae k=0, KaKk 3aBHCHUT OT 3HA4YCHHWHA K u D
B3aMMHOE PacIoio’KeHUe TpaduKOB ABYX (QYHKIUH BHIa y=KX+D.

dopmupoBaHue  BceX  (DYHKUMOHAIBHBIX MOHATHMH U  BbIpabOTKa
COOTBETCTBYIOIIMX HABBIKOB, a TaKXXE H3y4Y€HHE KOHKPETHBIX (YHKIIH
COINPOBOXKJIAIOTCSI PACCMOTPEHHEM IPUMEPOB pEATBHBIX 3aBHCHUMOCTEH MEXKIY
BEJIMYMHAMH, YTO CIIOCOOCTBYET YCWICHHIO NMPUKJIAJHON HANpaBIEHHOCTH Kypca
anreOpsl

.CTeneHb ¢ HATYpaJbHbIM NOKa3aTeaeM (194acoB)

CreneHb C HaTypaJdbHbIM MOKAa3aTelieM U €€ CBoMcTBa. OIHOYIIEH.

DyHKIMH y=X?, y=X° ¥ UX rpaduKu.
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Henanb: BeipaboTaTh yMEHHUE BBINOJIHATH ACHCTBUS HAJ CTEHECHIMU C
HaTypAJIbHBIMU IOKA3aTEISIMHU.

B [nmanHOM Teme pmaercs OIpENEICHHME CTEIEHU C HaTypaJIbHbIM
IokKasareneM. B kypce MareMatuku 6 Kiacca ydaluecs YK€ BCTPEYAIUCh C
IIPUMEpPAaMH BO3BEJCHHUS YUCEN B CTENEHb. B CBSA3M C BBIYMCICHUEM 3HAYCHUI
CTEIICHU B 7 KJIacCe NAeTCs MPEJCTaBICHUE O HAXOXKICHUU 3HAYCHHUM CTEIICHU C

IMOMOIIBIO KAJIBKYJIATOPA, PaCCManI/IBaIOTCSI CBOMCTBA CTCICHU C HaTypaJIbHBIM

n m+n. m. gn

=a™" aM:a m-n

nokasarenem: Ha nmpumepe nokazaTenbcTBa CBOKWCTB 2™ -« a =am™"
rme m > n; (@M" = a™"; (ab)™ = a™b™ yuwammecs BHepBbIE 3HAKOMSATCS C
JI0Ka3aTeIbLCTBAMHU, TPOBOIUMBIMH Ha aireOpanvyeckoM Marepuaie. YKa3aHHBIC
CBOWMCTBA CTCNCHU C HATYPaJbHBIM IIOKa3aTeJIeM HAXOAAT IMPUMEHEHHE IIPH
YMHO)KEHHUHW OJHOYWICHOB M BO3BEJICHUU OJHOYICHOB B CTENCHB. [Ipy HaX0XKICHUU
3HAUCHWUH BBIPAKCHUI COJEpXKAIMX CTEIEeHW, 0c000e BHHMAaHHUE CICAYET
0o0paTUTh HA MOPSIOK ICHCTBUH.

Paccmotpenne GpyHKIUE y=Xx?, y=X° II03BOJISET IPOJOIKUTE PaboTy
no (QOpPMUPOBAHHUIO YMEHUH CTPOUTh W 4YHUTaTh rpaduku (QyHkuil. BaxHo
00paTUTh BHUMAHHE OOYYAIOMIMXCS Ha OCOOEHHOCTH rpaduka (QyHKIMH y=X°:
rpaguk MTPOXOAMT dYepe3 Hayaio KoopAuHAT, och Oy SABIAETCS €ro OChIo
CUMMETpPHH, TpadUK pacIioNOKEH B BEPXHEH MOTYIIIIOCKOCTH.

YMenue cTpouth rpaduki GYHKIME y=x? M y=X° HCIONB3yeTCs IS
O3HAKOMJICHUS 00YJarOMIMXCs ¢ rpaUIecKUM CIIocoOOM PeIIeHUs YpaBHEHUH.

MHuoro4JjieHsbl (24 yac)

Mmuorounen. CrokeHue, BBIYUTAHHE M YMHOXCHHE MHOTOYJICHOB.
PaznoxxeHne MHOTOYJIEHOB HA MHOKHUTEIH.

Heab: BeIpabOTaTh yYMEHHWE BBHIMOIHATH CIOXKECHHE, BBIYUTAHUE,
YMHOKEHHE MHOTOUYWICHOB M PA3JIOKEHHE MHOTOYJICHOB HA MHOKUTEITH.

JlanHast Tema wurpaetr (QyHIaAMEHTANIBHYIO pPOJIb B (HOPMUPOBAHHUH
YMEHUS  BBITIOJNHITH  TOXKJASCTBEHHBIE  MpeoOpa3oBaHUS  aIreOpamdecKux

BbIpaxkeHu. dopMupyemelie 31ech (OpMaIbHO-ONIEPATUBHBIE YMEHUS SIBISIOTCS
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OTMOPHBIMU TPHU H3YYEHUM JEUCTBUI C palMOHAIBHBIMH JPOOSIMHU, KOPHSIMH,
CTEMEHSIMU C PALMOHAIBHBIMU MOKA3aTEISIMU.

N3yuenre TemMbl HAuMHAETCS C BBEJCHUS TMOHITUH MHOIOYJICHA,
CTaHIAPTHOTO BUJAa MHOTOYJICHA, CTEIEHU MHOroujeHa. OCHOBHOE MECTO B ATOM
TE€ME 3aHUMAIOT aJITOPUTMBbI JEUCTBUM C MHOTOYJIEHAMU — CJIOKEHUE, BBIYMTAHHUE
W YMHOXEHHE. Yyaluecs HOOKHbl MOHUMATh, 4YTO CYMMY, pPa3HOCTb,
MPOU3BEJCHUE MHOTOWICHOB BCErJa MOXHO MPEACTaBUTh B BUAE MHOTOWICHA.
JleHcTBUST CIIOXKEHUSI, BHIYUTAHUSI M YMHOXKEHUSI MHOTOWICHOB BBICTYMAIOT Kak
COCTaBHOM KOMIIOHEHT B 3aJlaHMsIX Ha MpeoOpa3oBaHMs IIEJIBIX BBIPAKCHUI.
[ToaTomMy HelenecooOpa3Ho MePEeXoAUTh K KOMOMHUPOBAHHBIM 3aJIaHUSIM TPEKIIE,
YEM YCBOECHBI OCHOBHBIE AJITOPUTMBI.

Cepbe3HOoe BHUMAHHE B 3TOU TEME YAEAETCS PA3JIOKEHUI0O MHOTOWICHOB Ha
MHOHUTEIH C TIOMOII[BIO BEIHECEHHSI 32 CKOOKH OOIIEro MHOXKHUTENS U ¢ TIOMOIIIBIO
rpynnupoBkd.  COOTBETCTBYIOIIME  MPEOOpa3oBaHMsl  HAXOASAT  IIMPOKOE
NpUMEHEeHHE KaK B Kypce 7 Kiacca, Tak U B MOCIEIYIONIMX KypcaX, OCOOCHHO B
JNENUCTBUSAX C pallUOHATBHBIMH JIPOOSIMH.

B nanHOil Teme ydaimiuecss BCTpEYAlOTCS C MNPUMEPAMHU HCIIOIb30BAHUS
paccMaTpuBaeMbIX MpeoOpa3oBaHUM NpU pEHICHUH pPa3HOOOpa3HBIX 3a/lad, B
YaCTHOCTU MpPU PEUIEHUU YPAaBHEHHUI. DTO MO3BOJSAET B XOJE HU3YUYEHHS] TEMBI
NPOJOJIKUTE paboTy Mo (OPMUPOBAHHIO YMEHHs peliaTh YpaBHEHHUS, a TaKXKe
pemars 3aJa4d  METOJIOM COCTaBJICHUsS YpaBHEHUU. B d4wWCIIO yhnpakHEHUU
BKJIIOYAIOTCS] HECIIOKHBIE 33JJaHUS Ha JI0KA3aTeJIbCTBO TOXK/ECTBA.

@®opMyJibl COKpaIllEeHHOT0 YMHOKeHus1 (24 yaca)

Dopmynel (a-b)a+b)=2a?-b?% (axthP?=a’2ab+b% (axhP=a%+
322 b + 3a b? £ b% (a+b) (a®+F ab + b?) = ad + b Ilpumenenue dpopmyn
COKPAIIEHHOTO YMHOXEHUS B TPE0OPa30BaAHUSIX BbIPAKEHUM.

Heab: BeIpaboTaTh YMEHHE MPUMEHATH (HOPMYIBI  COKpAIIEHHOTO
YMHOXEHHS B MPeoOpa3oBaHUSX UEIbIX BbIPAKEHUH B MHOTOWIEHBI U B

Pa3I10KCHUH MHOT'OYJICHOB Ha MHOXHTCIIN.
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B nanHo#t Teme npogoipkaercst paboTa no GoOpMUPOBAHUIO Y 00YUYAIOIIXCS
YMEHHUSI BBIMOJHATh TOXIECTBEHHBbIE MPEeoOpa3OBaHUSI IEIbIX BbIPAXKEHUH.
OCHOBHOE BHMMaHHE B TeMe yaensercs Gpopmynam (a - b)(a+b)=a%-b 2 (a £ b)?
= a’t 2a b + b? Yuammecs IOIKHBI 3HATH 5TH (OPMYIIBI U COOTBETCTBYIOIIME
CJIOBECHBIE (DOPMYJIIMPOBKH, YMETh NMPUMEHSTh UX KaK «CJEBa HAMpaBoO», TaK U
«crpaBa HaieBo». Hapsany ¢ ykazaHHBIMH paccMaTpUBarOTCs Takxke GopMyIisl (a
b =a%+3a’b+3ab?+Db3 (ax£h)(a®+ ab+ b?) =ad+bd Ongnako onu HaxoxaT
MEHbIIIee IMPUMEHEHUE B Kypce, MOITOMY He CIEAYeT H3JIMIIHE YBICKAThCA
BBITIOJIHCHUEM YIIPAKHEHUM HA UX UCIIOJIb30BaHUE.

B 3akmtounTenbHOM 4YacTH TEMbI PaCCMAaTPUBACTCSI MPUMEHEHHUE Pa3IMUHbBIX
IPUEMOB PA3JI0KECHUS MHOTOWICHOB HAa MHOXUTENH, a TAaKXKE HCIOJIb30BAHUE
npeoOpa3oBaHuM 1EbIX BRIPAKESHUM IS PEIISHUsI IIIMPOKOTo Kpyra 3aad.

Cucrembl JMHeHbIX YpaBHeHuil (18uacos)

Cucrema ypaBHeHMI. PelnieHwe cucTeMbl NIBYX JMHEWHBIX YpPaBHEHUU C
IByMsI TIEPEMEHHBIMHM U €ro TE€OMETpHYecKas WHTepnperauusd. Pemienue
TEKCTOBBIX 3a71a4 METOJIOM COCTABJIEHUSI CUCTEM YPAaBHEHUM.

Heab: o03HaKOMUTH OOYYAIOMIMXCA CO CHOCOOOM pEHIEHUSI CHUCTEM
JUHENHBIX YpaBHEHUW C JABYMsl TEpPEMEHHBIMH, BBIPA0OTaTh YMEHHE pEIIaTh
CUCTEMBI YPaBHEHUU U MIPUMEHSATh UX MIPU PEUICHUU TEKCTOBBIX 3a7a4.

N3ydyenne cucrteM ypaBHEHUM pacmpeiensieTcs Mexay Kypcamu 7 u 9
Kj1laccoB. B 7 kiacce BBOAUTCA MOHSTHUE CHUCTEMbI U PACCMaTPHUBAIOTCS CHCTEMBI
JIMHENHBIX YPaBHECHUM.

N3noxkeHne HA4YMHAETCS C BBEACHUS MOHATHS <«JIMHEMHOE YpPaBHEHHE C
IByMsI TEpEeMEHHbIMM». B cucTeMy yHOpa)KHEHHIl BKIIOYAIOTCS HECIOXKHbIE
3a/laHUsl Ha pEUICHUE JMHEWHBIX YPABHEHHUU C JIByMsI NEPEMEHHBIMU B IIEJIBIX
quciax.

dopmupyeTcss yMEHHE CTPOUTH rpaduK ypaBHEHHS ax + Dy=c, roe a#0 nim
b0, mpu pa3nTUYHBIX 3HA4YCHHUSIX a, D, c. BBenenne rpaduyueckux oOpazoB AacT
BO3MOKHOCTh HArJISIIHO MCCJIENOBATh BOMPOC O YHCIE PEIICHU CUCTEMbI JIBYX

JIMHEMHBIX YPaBHEHUU C JAByMs NEepeMeHHbIMU. OCHOBHOE MECTO B JAHHOW TEMeE

24



3aHUMaeT U3y4YCHUE aJTOPUTMOB PEIICHUS CUCTEM JIBYX JMHEHHBIX YpaBHEHUU C
JIByMsI TIEPEMEHHBIMU CIIOCOOOM TMOJACTAHOBKH U CIIOCOOOM ciiokeHusi. BBenenue
CHUCTEM TO3BOJISIET 3HAUUTEIBHO PACHIUPUTH KPYT TEKCTOBBIX 3ajlay, PEIIaeMbIX C
MOMOIIIBIO arfrmapara anreOpsl. [I[puMeHeHne cucTeM yIpoIaeT mpolece neperoaa
JTAHHBIX 3a7]a4¥ C OOBIYHOTO SI3bIKA HA S3bIK YPABHEHUM.

HroroBoe noBTopeHue MaTepuasa mo ajareépe (8 yacon)

Hean: IloBropeHue, o00OIIEHME W CHUCTEMAaTU3AIMs 3HAHUM, YMEHUU U
HABBIKOB 3a Kypc anreopsl 7 Kiacca.

Auare0pa 8 kiacc

Pannonanbubie 1podu (30 4)

PanmonansHass apo0b. OCHOBHOE CBOWCTBO JpoOM, COKpaIlleHHE ApoOeH.
ToxmecTBeHHBIE MPEOOPAa30BaHKS pallHOHATBHBIX BeIpakeHud. DyHkiusa y = K/x.

OcHoBHasi uUeJb — BBIPA0OTaTh yMEHWE BBINOIHATH TOXKIECCTBEHHBIC
npeoOpa3zoBaHus PallMOHANBHBIX BBIPAKEHUH.

Tak kak AEUCTBUS C PAMOHAIBLHBIMU JIPOOSMH CYIIECTBEHHBIM 00pa3zom
ONMMPAIOTCST Ha JEUCTBHS C MHOTOYJIEHAMH, TO B Hauyaje TeMbl HEOOXOAMMO
MOBTOPUTH C YYAITUMUCS MTPeoOpa30BaHUs LEIbIX BHIPAKEHUM.

['maBHOE MecTO B TaHHOW TeMe 3aHUMAIOT aJITOPUTMBI ICUCTBUI C IPOOSIMH.
VYyamuecs IOJKHBI MIOHUMATh, YTO CYMMY, Pa3HOCTb, NMPOU3BEAECHUE U YACTHOE
npoOeil Bcerga MOXHO TIPEACTaBUTH B BHie apobu. [IpuoOGperaecMbie B gaHHOMN
TEME YMEHHS BBITIOJIHATH CIOKCHHE, BRIYUTAHUE, YMHOKEHUE U JIeJICHUE ApoOeit
SBJITFOTCSL OMOPHBIMH B TMPE0Opa3oBaHUSIX APOOHBIX BbIpakeHui. [loaTomy um
clenyeT yAenuTh ocobOoe BHHMaHHe. HemenecooOpa3HO TeEpexonuTh K
KOMOWMHUPOBAHHBIM 33/IaHHSIM Ha BCE JICUCTBUA C APOOSMHU TIpexIe, 4eM OymyT
YCBOEHBI OCHOBHbBIE QJITOPUTMBI. 3a/IaHUSI HAa BCE IEUCTBUS C APOOSMHU HE JOJKHBI
OBITH UBITUIITHE TPOMO3JAKUMHU U TPYJOCMKHUMH.

[Ipn HaxoXXIeHUM 3HAYCHH ApoOed AaroTcs 3aJaHusl Ha BBIYHUCICHHS C
noMonip0. B gaHHON TeMe pacHIupsitOTCS CBEAEHUS O CTaTUCTHYECKUX
XapakTepUCTUKaX. BBOAUTCS MOHATHE CPEOHEr0 TapMOHUYECKOro  psjla

ITOJOXUTCIBHBIX YHUCCII.
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N3yuyeHue TeMbl 3aBepIIaeTCs] PACCMOTPEHUEM CBOMCTB Ipaduka pyHKIUU y
= k/x.

KBaagpatnsie kopaun (234)

[lonsitue 00  wppamuoHanbHbIX  uucnax. OOmme  cBeleHus O
NEUCTBUTENBHBIX uyMcnaxXx. KsampaTHbeiii kopeHb. IloHsATHE O HaxoXaeHUU
NpUOTMKEHHOTO 3HAYEHUsl KBaApaTHOro KopHs. CBoicTBa KBaJpaTHBIX KOpPHEH.
[IpeoGpa3oBaHue BBIpAKEHUM, COAEp)KALIUMX KBaapaTHble KOpHU. DyHKUMS , €€
CBOICTBA U rpaduK.

OcHOBHaAl HEJIb — CHCTEMATU3UPOBATH CBEICHUS O PAlMOHAIBHBIX YMCIIAX
U JaTh MpeJCTaBiIeHHEe 00 HUPpPALMOHAIBHBIX YMCIAX, PACUIUPUB TEM CaMbIM
MOHSITHE O YHCJIE; BHIPA0OTAaTh YMEHHUE BBIMOJIHATH NMPEe0Opa30BaHKE BHIPAKEHUM,
COJIEpIKaIlUX KBaJAPATHbIE KOPHHU.

B nanHO# Teme ydampecs MoiaydaroT HadyaJbHOE MPEJICTABICHUE O MOHATUU
neictBuTenbHOro uucina. C 3ToM 1eiabl0 0000IIAIOTCS W3BECTHBIE YYallUMCS
CBEJICHMS O pAllMOHAJIBHBIX uuciax. [[ns BBeAEHUS MOHATHUS UPPALMOHAIBHOTO
YHuCla MCIOJIb3YETCS UHTYUTUBHOE IMPEICTABICHUE O TOM, YTO KaXKIbI OTPE30K
UMEET JJIMHY W MOTOMY KaXXIOW TOYKE KOOPAMHATHOM NPSIMOM COOTBETCTBYET
HEeKoTopoe uyucio. lloka3piBaeTcs, 4YTO CYIIECTBYIOT TOYKH, HE HMMEIOIINE
paloHaIbHBIX abcIuCcC.

[Ipy BBeJeHMM TIOHATHUS KOPHSA IIOJIE3HO O3HAKOMUTH YYaIIUXCA C
HAXO0XKJIECHUEM KOPHEH C MOMOIIBIO KAJIBKYJIATOPA.

OcHOBHOE BHHMaHHUE YAENSAETCS MOHATHIO apU(PMETHUECKOTO KBaJpPaTHOTO
KOpHS M CBOMCTBaM apuMeTHUeCKuX KBaJApaTHBIX KOpHEH. JlokaswpiBatoTcs
TEOPEMBI O KOpHE M3 IPOU3BEICHHS M JIPOOH, a TaKKe TOXKISCTBO = /a/, KOTOpPHIE
MOJIY4atOT INPUMEHEHHE B  MpPeoOpa3OBaHMM  BBIPAKEHHUH,  COJEpIKallUX
KBajJpaTHble KOpHU. CrnenuasbHOE BHUMAHHUE YAENIAETCI OCBOOOXKICHHUIO OT
UPpaLMOHAIBHOCTH B 3HaMEHaTresae ApoOHM BHAA , . YMEHUE NpeoO0pa3oBBIBATH
BBIPAKEHHUSA, COJEp)KAIllMe KOPHH, YacTO HCIOJIB3YIOTCS KaK B CaMOM Kypce

anreOpsbl, TaK U B Kypcax FeOMETPHUH, alreOphl U Ha4all aHan3a.
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[Iponomkaercs pabora MO Ppa3BUTHIO (PYHKIMOHAIBHBIX MpPEICTAaBICHUN
yuamuxcs. PaccmatpuBatotest pyHkiusy =, ee cBoiictBa u rpaduk. [Ipu nuzyuenun
(yHKIMHU Y = OKa3bIBAa€TCs €€ B3aUMOCBS3b ¢ PyHKIMEH Y = X2, rae x0.

KBaapatHbie ypaBHeHus1 (26 v)

KBagpatHoe ypaBHeHne. @opMysna KOpHEM KBagpaTHOTO YpaBHEHMS.
Pemienue pamuoHanbHbIX —ypaBHeHUW. PemieHue 3amay, IpUBOMAIIMX K
KBaJIpaTHBIM YPAaBHEHUSM U NMPOCTEUIINM PALIMOHAIBHBIM YPABHEHUSM.

OcHoBHasl neJib — BIpa0OTaTh YMEHUS pelIaTh KBaJpaTHbIE YpPAaBHEHUS U
IPOCTENIINE PALIMOHAJIBHBIE YPABHEHUS U IPUMEHSTH UX K PEIICHUIO 3a7a4.

B Hauvanme TeMbl NPUBOAATCA NPUMEPHI PELICHUS HEMOJHBIX KBAaJPaTHBIX
ypaBHEHUW. DTOT MaTepHall CUCTEMATH3UpyeTca. PaccMaTpuBarOTCsl aaropuTMBbl
pelIeHNs HEMOJHBIX KBAIPATHBIX YPABHEHUN PA3JIMYHOIO BUAA.

OCHOBHOE BHUMAaHHE CJICIYET yICIUTh PEHICHUIO YpaBHEHUH BrIa ax2 + bX
+ ¢ =0, rme a 0, c ucnonpzoBanueM (Hopmysbl KopHel. B nanHol Teme yuamuecs
3HaKOMSATCS C (Qopmynamu Buerta, BBIpaKaloIUMU CBS3b MEXKAY KOPHIMU
KBaJIpaTHOTO YypaBHEHUS U ero koddpdumuentamu. OHM HCHOIB3YIOTCS B
NajJbHEMIIEM IIPU JOKA3aTEJIbCTBE TEOPEMBI O PA3JIOKEHUU KBAJAPATHOIO
TPEXWICHA Ha JINHEHHBIC MHOKUTEIIN.

VYyamuecss OBIaAeBalOT CIOCOOOM peHIeHUs APOOHBIX pPAIMOHAIBHBIX
YpPaBHEHUH, KOTOPBI COCTOUT B TOM, UYTO PEIICHUE TAKUX YPABHCHUU CBOJIUTCA K
PELICHUIO COOTBETCTBYIOIIUX LEIbIX YPABHEHUN C MOCIEAYIOIUM HCKIIOYEHUEM
IMOCTOPOHHUX KOPHEM.

N3ydeHne naHHOM TEeMBI IO3BOJSAET CYIIECTBEHHO paCIIMPUTh amnmnapar
YPAaBHEHHM, UCIIOJIb3YEMBIX [l PELICHUs TEKCTOBBIX 3a/1a4.

HepaBencrBa (21 4)

UucnoBble HEpaBeHCTBA M WX CcBoWcTBa. llowieHHoe cloxkeHHe WU
YMHOKEHHE YHCIIOBBIX HEPAaBEHCTB. [lOrpemHoOCTh W TOYHOCTh NPHOIUKEHUS.

JInHeliHbIE HEPABEHCTBA C OJTHOW MEPEMEHHOM U UX CUCTEMBI.
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OcHOBHasA eJIb — O3HAKOMUTH YYAIIUXCS C IPUMEHEHUEM HEPABEHCTB IS
OLICHKM 3HA4YEHUH BbIpAXEHWH, BbIpA0OTaTh yMEHHUE pelaTb JUHEHHbIE
HEPABEHCTBA C OJJHOU MIEPEMEHHOMN U UX CUCTEMBI.

CBoiicTBa YHCIIOBBIX HEPABEHCTB COCTAaBISAIOT Ty 0a3y, Ha KOTOpOM
OCHOBAaHO pPEIICHUE JIMHEHHBIX HEPABEHCTB C OJHOW IlepeMEeHHOH. Teopemsl O
MOWIEHHOM CJIO)KEHMH M YMHOXX€HUM HEPABEHCTB HAXOMSIT MPUMEHEHHUE IMpHU
BBITIOJTHEHUU TMPOCTEUIINX YHOPAKHEHUH Ha OIEHKY BBIPAXKEHUN IO METOIY
rpanuill. BBoasTcs moHATHUS  aOCONIOTHOM  NOTPEMIHOCTA U TOYHOCTH
npUOIMKEHHS], OTHOCUTEIBHON MOTPEITHOCTH.

YMeHUs MPOBOINTH ACAYKTUBHBIE PACCYKJICHUS IONY4YalOT pa3BUTHE, KaK
IpU J0Ka3aTeJIbCTBaX YKAa3aHHBIX TEOPEM, TaK W TMPHU BBINOJHEHUU YIPaXHEHUM
Ha JI0Ka3aTeIbCTBA HEPABEHCTB.

B cBA3u c penieHueM JIMHEMHBIX HEPABEHCTB C OJAHOW NMEPEMEHHOW JAaeTCs
IOHATHE O YHUCIIOBBIX INPOMEXKYTKAX, BBOJISITCA COOTBETCTBYIOLIME HA3BaHUS U
o0o3HaueHusi. PaccMOTpeHHMIO CHCTEM HEpPaBEHCTB C OJHOW MepeMEHHOU
IPEAIIECTBYET O3HAKOMIICHME YYallUXCS C [OHATHUSAMHU IIEpEeCceuYeHus U
00BEIUHEHUSI MHOYKECTB.

[Ipn pemieHMM HEPABEHCTB MCIIOJIB3YIOTCS CBOWCTBA PAaBHOCUIBHOCTH
HEPABEHCTB, KOTOpPHIE pa3bIACHIIOTCA Ha KOHKPETHBHIX mpumepax. Ocoboe
BHUMaHUE CIEAYyeT YACIUTh OTPaOOTKEe YMEHHMsI peliaTh MPOCTEHINe HepaBEHCTBA
Buja axb,ax b, 0CTAaHOBHBIIIKCH CIICIIMAJIBHO Ha ciiy4ae, koraa al.

B 37011 TEME paccMaTprUBaIOTCA TAKKE PELICHUE CUCTEM JIBYX JIMHEMHBIX
HEPABEHCTB C OJHOM MMEPEMEHHON, B YACTHOCTH TAKUX, KOTOPBIE 3aIIMCAHbI B BUJIE
JIBOMHBIX HEPABEHCTB.

CreneHb ¢ nejbIM noka3zarejeM. CraTucTuueckue uccaenoBanusi(14
4)

Crenenp C LENbIM MOKa3aTesleM U ee cBokcTBa. CTaHAApTHBIM BUJ 4HUCIA.
HavanbsHblie cBeienust 00 OpraHu3aiui CTATUCTUYECKUX HCCIIEI0BAHU.

OcHoBHasi medb —BbIpa0OTaTh YMEHHUE NPUMEHSATh CBOMCTBA CTENEHU C

LEeJbIM TOKa3aTeJdeM B BBIUMCICHUSIX M MpeoOpa3oBaHusX, cHOpPMUPOBATH
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HavyaJdbHbIC MPEACTABICHUS O COOpE U IPYNIHUPOBKE CTATUCTUUECKUX JAHHBIX, UX
HarJISHON MHTEPHPUTAIUY.

B sT0if Teme QopMyIupyrOTCsS CBOMCTBA CTEMEHHU C LIEJbIM IMOKa3aTeIeM.
Meton noka3aTeNbCTB ATUX CBOMCTB IOKAa3bIBaeTCsl HA MPUMEPE YMHOXKEHHUS
CTENEHEeW C OJMHAKOBHIMM OCHOBaHUAMH. JlaeTcs MOHATHE O 3amMCU 4Yuclia B
ctaHgapTHoMm Buje. [IpuBomATcs mpuMeEphl HCHOJb30BAaHUS TaKOW 3alucH B
bu3uKe, TEXHUKE U APYTUX 00JIaCTAX 3HAHUMH.

VYuyamnuecs MoaydarOT HadyajdbHbIE TMIPEJCTaBlIeHHs 00 OpraHu3aiuu
CTaTUCTUUYECKUX uccieqoBaHui. OHU 3HAKOMSITCS C TOHSATUSMH T€HEPAIbHOU U
BLIOOPOYHOM ~ COBOKYITHOCTH. [lpuBoasATcsT ~ mpuMepbl  MPEACTaBICHUS
CTATUCTUYECKUX JIaHHBIX B BHJIC€ TaOJUI[ YaCTOT U OTHOCUTEIBHBIX YaCTOT.
Yyamumcs npeaiararorcsl 3aJaHus Ha HaxXOXKJICHHE MO TabJWIle 4YacTOT TaKUX
CTATUCTUYECKUX XapPaKTEPUCTHK, KaK cpeHee apuMEeTHUYEeCKOe, MOJia, pa3Max.
PaccmaTpuBaercst BONpOC O HArjasiqHOM HMHTEPIPETAlMH  CTAaTUCTHYECKOMN
uHpopmanmu. H3BecTHble ydamuMcs CIOCOOBI HATJSIHOTO MPEACTaBICHHUS
CTaTUCTHYECKUX JaHHBIX C TIOMOIIBIO CTOJOYATHIX W KPYTOBBIX JUArpaMMm
pacIMpsIIOTCS 33 CUET BBEACHUS TAKUX MOHATUMN, KaK IMOJUTOH U TUCTOIPAMMA.

IToBTOpeHue(9 4)

OcHOBHas HeJIb - MOBTOPUTH U CUCTEMATU3UPOBATh MTOJTyUYECHHBIE B
TEUYECHHE Y4eOHOTO rojia 3HaHUS.

Auredpa 9 kiaacc

CaoiicTBa pynkumii. Kpanparuunasa pynkuus (29 4)

Oynkmus. CoiictBa  ¢yHkiui. Ksaapatserii Tpexwien. Pasznoxenue
KBaJIpaTHOTO TpexwieHa Ha MHOuTen. OyHkus y = ax2 + bx + ¢, eé cpoiicTBa
u tpaduk. HepaBeHcTBa BTOpOH CTEemeHWM ¢ OJHOW TIEpeMEeHHOW. MeTton
MHTEPBAJIOB.

OcHoBHas LeJIb: PACITUPHUTH CBEACHUSI O CBOMCTBAaX (PYHKITNI, O3HAKOMHUTH
oOyyarolmuxcs €O CBOMcTBaMH U TrpaduKkoM KBaApaTUYHOW  (QYHKIIHH,
chopMUpPOBaTh YMEHHE pellaTh HepaBeHCTBa Buaa ax2 + bx + ¢>0 ax2 + bx + ¢<0,

rae a 0.
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B Hauane TeMbl cCUCTEMATU3UPYIOTCA cBelleHus o GyHKuusAX. [loBTopstoTcs
OCHOBHBIE TOHATHS: (YHKLUMS, apryMeHT, O0JacTh OIpeAesieHus (QyHKIHUH,
rpaduk. J{aroTcsi MOHATUSA O BO3pAacTaHMM U yObIBAaHMU (YHKLIHH, TPOMEKYTKAX
3HAKOMOCTOSHCTBA. Tem cambiM co3faercss 0asza Uil YCBOGHMSI CBOWCTB
KBaJpaTUYHOM U CTENEHHOM (DYHKIMA, a Takke Ui JadbHEUIero yriyoJeHUs
(GYHKUIMOHAIBHBIX TPEACTABICHUI MpU HU3YYEHHH Kypca aireOpbl M Hayal
aHanu3a.

[ToaroTOBUTENBHBIM IIATOM K MU3YYEHHUIO CBOMCTB KBAAPATHYHOU ()YHKIIMU
ABJIETCS TaK)KE PACCMOTPEHHME BOIMPOCA O KBAJAPATHOM TPEXUJIEHE U €ro KOpHSX,
BBIICJICHUM KBaJpara [BYWIEHAa W3 KBAJApPAaTHOTO TPEXWICHA, pPa3I0KEHUU
KBaJIpaTHOTO TPEX4JieHA HA MHOXKUTEIH.

N3ydenne kBagpaTUYHOW (DYHKIIMM HAYMHAETCS C PACCMOTPEHUs (YHKIUU
y=ax2, e€ CBOMCTB M OCOOCHHOCTEH Tpaduka, a TakKe IPYTruX YaCTHBIX BUIOB
KBaJApaTudHOW GyHKIUU — GQyHKIMu y=ax2+n, y=a(x-m)2. DTH CcBeacHUS
UCIIOJIB3YIOTCSl TMPU W3YYEHUW CBOMCTB KBAaJAPATUYHOM (PYHKIMU OOIIEro BUIA.
Baxno, 4To0ObI oOyuaromuecs: MoHsUM, 4To rpaduk GyHkimu y = ax2 + bx + ¢
MOXKET OBITh MOJydeH u3 Tpaduka (yHKIUM y = ax2 ¢ MOMOIIBIO ABYX
napayyiebHBIX TIepeHocoB. [IpuéMmbl mocTpoenus rpaduka GyHkiun y = ax2 + bx
+ Cc oTpalaThIBalOTCA Ha KOHKPETHBIX Ipumepax. [Ipum sTom oco0oe BHUMaHHE
clenyeT YIOeIuTh (POPMHUPOBAHUIO Yy OOYy4aIOIIUMXCS yMEHHUS yKa3bIBaTh
KOOpPJIMHATHI BEPIIMHBI Tapaboibl, € OCh CHMMETPUH, HANpaBlieHWE BETBEU
napaboJIbl.

[Ipy wn3ydyeHuHn OSTOW TEMbl JAJBHEWIIEE PA3BUTHE IIOIYYAET YMEHHUE
HAXOJUTh MO TpaduKy MPOMEXYTKH BO3pACTaHUSA U yObIBaHUS (YHKIIUU, a TAKXKE
MPOMEKYTKHU, B KOTOPBIX (PYHKIIMSI COXPAHSET 3HaK.

OOy4aromuecs 3HAKOMATCS CO CBOMCTBAMH CTENICHHOW (QYHKIUMU y=X" MpH
YETHOM M HEYETHOM HATypaJIbHOM Mokazaresie N. BBogutcss mnoHsTHE KOpHS N-id
crerieHu. OOydaromuecs IOKHBI TOHUMATh CMBICT 3amuced Buaa, . OHU
MOJIy4aloT TMPEACTAaBICHUE O HAXOXKJCHUM 3HAYeHUH KOpPHS C MOMOIIbIO

KaJIBKYJISITOpA, MPUYEM BhIPAOOTKA COOTBETCTBYIOIIUX YMEHUHN HE TpeOyeTCsl.
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YpaBHEeHUS M HEPABEHCTBA ¢ OAHOM nepeMeHHoi (20 4)

Llensle ypaBHeHHs. YpaBHEHHE C JABYMsI NEPEMEHHBIMU U €ro rpaguk.
Cucrtembl ypaBHEHUH BTOpOM cTemneHW. PemieHue 3amad ¢ NOMOIIBIO CHCTEM
YpPaBHEHUN BTOPOM CTETICHMU.

OcHoBHasl HeJIb: CUCTEMATU3MPOBATh U OOOOUIUTH CBEACHUS O PELICHUU
LEeJbIX U JPOOHBIX ypaBHEHHMH C OJHOW MEPEeMEHHOM, c(POpMUPOBATH yMEHHE
pelath HepaBeHCTBa Bua ax2 + bx + ¢>0, ax2 + bx + ¢<0, rae a# 0.

B 10l Teme 3aBepiiaeTcs M3y4EHHE PAIMOHAIBHBIX YPAaBHEHUN C OJHOM
nepeMeHHOU. B cBsI3u ¢ 3TUM TPOBOAMUTCS HEKOTOPOE O0O0OIIEHUE U YIIIyOJeHue
CBeJIeHUuM 00 ypaBHEHUsIX. BBOASTCS MOHATHA LEIOT0 PAalMOHAIILHOTO YPAaBHEHMS
u ero creneHu. OOyuaromyecs 3HAKOMSTCS C PEIIEHWEM YPaBHEHUU TpeTbei
CTENIEHW W YETBEPTOM CTENEHH C IOMOUIBI0 PA3JIOKEHUS HAa MHOXKUTEIU H
BBEJICHUSI BCIIOMOTATEJIbHOW NEepeMEeHHOW. MeToj peuieHus ypaBHEHUN MyTeM
BBEJICHUS BCIIOMOTATEIBHBIX MEPEMEHHBIX OyAeT IIHMPOKO HCIOIb30BaATHCA
JanbHEHIIeM MPU PElIEHUU TPUTOHOMETPUUYECKUX, JIOTApU(PMHUUECKUX U IPYTUX
BUJIOB YPaBHEHHIA.

dopmMupoBaHUe YMEHHI peliaTh HepaBeHCTBA Buaa ax2 + bx + ¢>0, ax2 +
bx + ¢<0, rome a# 0, OCyIIECTBISCTCS C OMOpPOM Ha CBeACHHS O Tpaduke
KBaJpaTUYHOW (yHKIMHM (HampaBJIeHUWE BETBEW Mapaboiibl €€ PacIoyIoKEeHHE
OTHOCHUTENBHO och OX).

OOyuaroruecs: 3HAKOMSTCSI ¢ METO/I0M MHTEPBAJIOB, C TIOMOILBIO KOTOPOT0
pelaroTCs HECIOKHBIC PallOHATIbHBIE HEPABEHCTBA.

YpaBHeHUsl 1 HEPABEHCTBA C ABYMS NepeMeHHbIMU (24 1)

VYpaBHEHUS U HEPABEHCTBA C JIBYMS [IEPEMEHHBIMU U ero rpa@uk. Cuctembl
YpaBHEHUN BTOPOU CTereHW. PelieHune 3ajad ¢ MOMOIIbKD CHUCTEM YypaBHEHHH
BTOPOM cTeneHu. HepaBeHCTBaA ¢ IByMsI IEPEMEHHBIMHA U UX CUCTEMBI.

OcHoBHasl 1eJib: BbIPabOTaTh YMEHHE pEIIaTh MPOCTECUINE CHUCTEMBI,
COJZIEpIKallle YPABHEHHE BTOPOW CTEIEHM C IBYMsI NIEPEMEHHBIMH, U TEKCTOBBIC

3aJa4n C IIOMOIIBIO COCTABJICHUA TAKUX CUCTCM.
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B nanHOM Teme 3aBepliaeMcs M3y4EHUE CUCTEM YPaBHEHHUU C AByMs
nepeMeHHbIMU. OCHOBHOE BHUMAaHHE YJIEIAETCS CUCTEMAaM, B KOTOPBIX OJHO M3
yYpaBHEHUI IEPBOM CTENEHH, a APyroe BTOpoi. M3BecTHBIN 00ydaromumMes crocoo
MMOACTAHOBKM HAaXOAMUT 3ECh NAJIBbHEHIIEE NMPUMEHEHUE M IO3BOJISIET CBOJMTH
pEelIEHNEe TaKUX CUCTEM K PELICHHIO KBaAPaTHOTO YPaBHEHHUS.

O3HakOMJIEHHE YyYalIuxcs C INPUMEPAMHU CHUCTEM YPABHEHUH C JBYMS
NepeMEeHHbIMH, B KOTOpPHIX 00a ypaBHEHHMs BTOPOM CTENEHHU, JOJIKHO
OCYWIECTBIIATBCA  C  JIOCTATOYHOW  OCTOPOKHOCTBO U OrPAaHUYMBATHCS
IPOCTEUIIMMHU TPUMEPAMU.

[IpuBnedeHre HM3BECTHBIX OOyyaromUMCs rpadUKOB IO3BOJSET MPUBECTU
npUMepbl rpapUUecKoro penieHus: cucreM ypaBHeHuil. C moMoluisio rpaduueckux
OPEACTABICHUN MOXKHO HArJSIIHO TI0Ka3aTh Yy4YallUMCS, 4YTO CHUCTEMBI JBYX
YPaBHEHHUM C IBYMsl IEPEMEHHBIMU BTOPOW CTENEHU MOTYT UMETh OJIHO, /1Ba, TPH,
YEeThIPE PEIIEHUS NI HE UMETh PELICHUN.

PazpaboranHblii MaTeMaTHMYECKHH ammapaT [O3BOJISIET  CYIIECTBEHHO
pPacCIIMPUTh KJIACC COAEPIKATEIBHBIX TEKCTOBBIX 3a/1ad, PEUIAEMBIX C ITOMOIIBIO
CUCTEM yYpaBHECHHI.

N3yueHue TeMbl 3aBepLIACTCS BBEJICHHEM IOHSITHM HEPAaBEHCTBA C JBYMS
nepeMeHHbIMU. CBefieHMsT O TpaduKax ypaBHEHUHW C JABYMs IEPEMEHHBIMU
UCIOJIB3YIOTCSl NP WJUIFOCTPALlMA MHOXKECTB PEIIEHUN HEKOTOPBIX IMPOCTEHUINNX
HEPABEHCTB C JBYMs IIEPEMEHHBIMU U UX CUCTEM.

Hporpeccun (17 1)

Apudmertnueckas u reomeTpuueckas mnporpeccud. @opmyssl N-ro wieHa U
CYMMBI MIEPBBIX N WIEHOB Mporpeccuu. beckoHeuHo yObIBarolias reoMeTpruueckas
IIPOTPECCHS.

OcHoBHasl HeJdb: 1aTh MOHATHS 00 apuPMETHUECKOW M TE€OMETPUYECKOM
IIPOrPECCHSIX KAK YUCIIOBBIX MTOCIEN0BATEIBHOCTIX 0COO0T0 BUA.

IIpy  u3ydyeHMH TEMBl  BBOJAUTCA  IOHATHE  IIOCJIEAOBATEIBHOCTH,
pPa3bACHSIETCS CMBICI TEPMHUHA «N-I YJIEH MTOCJIEe10BaTEIbHOCTHY, BbIpa0aThIBAETCS

YMCHHUC  HCIIOJIb30BATh HHACKCHOC o0O3HaYCHHE. Ot CBCACHHUA  HOCAT
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BCIIOMOTATEIbHBIA XapaKTep W UCIHOJIB3YIOTCS ISl U3YYECHUS apu(PpMETUUECKOU U
reOMETPUUECKOH IPOrPeECCUil.

Pabota ¢ popmynaMu N-ro 4jieHa U CyMMBI NEPBBIX N WIEHOB MPOrPECCHIA,
MIOMHMO CBOEr0 OCHOBHOI'O Ha3HAYE€HUs, MO3BOJSET HEOJHOKPATHO BO3BPAIIATHCA
K BBIUYMCICHUSM, TOXJIECTBEHHBIM NPeoOpa3oBaHUsAM, PEIICHUIO YpPaBHEHUH,
HEPABEHCTB, CUCTEM.

PaccmaTpuBaroTcsi XapakTepUCTHYECKHME CBOMCTBAa apudmernueckol u
F€OMETPUUECKONM MPOTPECCUi, UTO MO3BOJISIET PACHIMPUTH KPYyr MpeajiaraéMbIX
3aj7a4.

JJIeMeHTbl KOMOMHATOPMKH U TeoprHu BepossTHOCTeM (17 1)

KombOunaTtopHoe mnpaBuio ymHOXeHHs. llepecTaHOBKH, pa3MelIeHUs,
couetanusi. OTHOCUTENbHAS YaCTOTA U BEPOSITHOCTH CIIY4alHOTO COOBITHS.

OcHOBHAasl 1eJb. 03HAKOMUTH OOYYAIOIIUXCSA C TOHATUSIMH NEPECTAHOBKU,
pa3MeIIeHus, COYeTaHWs M COOTBETCTBYIOHNIUMH (OpMyJaMu IJis TOJcYeTa HX
YUCJia; BBECTH TOHATUS OTHOCUTEIBHOW YaCTOTHI M BEPOSTHOCTH CIIYYalHOTO
COOBITHSI.

N3ydenne TemMbl HaYWMHAETCS C PEIICHHsS 3a7ad, B KOTOPBIX Tpedyercs
COCTaBUTh T€ WM HHBIE KOMOWHAIIUM DJIEMEHTOB H. IOJCYHUTATh HX YHCIIO.
Pa3bsicHsieTcsT KOMOWHATOPHOE MPABUIO YMHOXEHHS, KOTOPOE HCHOJHATCS B
TajdbHEWIeM Tpu  BbIBOAE GopMyl Uil Tojacuéra 4Yuciaa TEpPEeCTaHOBOK,
pa3MENICHUN U COYETAHUN.

[Ipy wW3ydeHMM AaHHOTO MaTepualia HeoOXOJAMMO OOpaTUTh BHHUMAHHUE
oOyJaromuxcs Ha pa3Inuue TOHATUH  «pa3MEIIeHHe» U «COYeTaHHEey,
chopMUpOBaTh y HUX YMEHHUE OINPEEATh, O KAKOM BHE KOMOWHAIIMKN HUIET PEeUb
B 3aJ1a4e.

B nannoil Teme oOyyaroiuecs: 3HAKOMATCSI ¢ HAYaJIbHBIMU CBEJICHUSIMU W3
TEOpUHU  BEPOSATHOCTEH.  BBOASATCA  TOHATHS  «CJIy4YalHOE  COOBITHEY,
«OTHOCHUTEIbHAA 4acToTay, «BEPOATHOCTh CIIy4ailHOT O COOBITHS.
PaccmarpuBaroTcsi CTAaTUCTUYECKUMH M KIIACCUYECKUUA MOAXOAbI K OMPEACICHUIO

BEPOSITHOCTHU CIy4ailHOTO cOOBITHS. BaxkHO 00paTUTh BHUMaHUE 00yUaroIINXCs Ha
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TO, YTO KJIACCHYECKOE OMPEAEIEHUE BEPOSITHOCTA MOYXKHO MPUMEHSTH TOJIBKO K
TaKUM MOJICJISIM PEaJIbHBIX COOBITUH, B KOTOPBIX BCE MCXOJbI SIBISIOTCS
PaBHOBO3MOHBIMH.

IToBTOpeHue (29 4)

OcHoBHas neJsb: [loBTopeHue, 0000IIEHNE U CUCTEMAaTU3AIMS 3HAHUMH,
YMEHHI ¥ HaBBIKOB 32 KypcC aJireOpbl OCHOBHOM 00111€00pa30BaTeIbHOM IKOJIBI.

I'eomerpus 7 kiace

HauauabHble reoMeTpudeckue cBegeHus (10 1)

[IpocTeiimue reomerpudeckue GUrypsbl: mpsimas, TOUKa, OTPE30K, JIyd, YTOJl.
[Tonsitue paBeHcTBa reomerpudeckux ¢uryp. CpaBHEHHE OTPE3KOB U YIJIOB.
N3mepenue oTpe3koB, JuMHA OTpe3ka. M3mepeHue yrios, rpaaycHas Mepa yria.
CwmexHbIe U BEpTUKaIbHbBIE YTJIbl, UX CBOMCTBA. [lepneH UKy pHBIE MIPSMBIE.

OcHoBHasl HeJb — CUCTEMATU3UPOBATh 3HAHUS YYAIIUXCA O MPOCTEUIINX
reOMETPUYECKUX (PUTYpax U X CBOMCTBAX; BBECTU MOHSATHE PABEHCTBA QUTYD.

B nanHOI TeMe BBOASTCS OCHOBHBIE T€OMETPUUYECKHE MOHATHS M CBOMCTBA
NPOCTEHIINX TEOMETPUUYECKUX (UTYP HAa OCHOBE HATJISAHBIX MPEICTaBICHUIM
y4daliuxcsi myTeM o000IIeHNs 0YeBUAHBIX WM U3BECTHBIX U3 Kypca MaTeMaTuku 1
— 6 kimaccoB reomerpuueckux ¢aktoB. [loHATHE aKCMOMBI HAa HAYaJIbHOM JTare
oOydeHHs] HEe BBOJUTCS, U CaMU aKCUOMBI HE (OPMYIHPYIOTCS B SBHOM BHJIC.
HeobOxonumbie MCXOAHBIE TOJIOKEHUS, HA OCHOBE KOTOPBIX M3YYarOTCS CBOMCTBA
reOMETPUYECKUX (PUryp, mpuBOASTCS B onucatenbHou hopme. [IpuHIIUNIMATEHBIM
MOMEHTOM JIAHHOM TE€MBI SIBJISIETCS BBEJACHUE MOHATHSI PABEHCTBA T€OMETPUUECKUX
buryp Ha OCHOBE HATJSIHOTO MOHATHS HalokeHus. OnpenereHHOe BHUMAaHHE
JOJKHO YIEIATHCA MPAKTUYECKUM IMPUIIOKEHUSAM T€OMETPUUECKUX ITOHATHH.

Tpeyroabuuxku (19 4)

Tpeyronbauk. IIpu3Hakm paBeHCTBa TPEYroJabHUKOB. llepneHmukymnsp k
npsiMoid. MeauaHbl, OMCCEKTPHUCHI U BBICOTHI TPEYTOJbHUKA. PaBHOOEIpEHHBIN
TPEYrOJIbHUK M €ro CBOWCTBA. 3aJayd Ha IMOCTPOEHHE C MOMOUIBIO LHUPKYIS H

JINHEUKH.
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OcHOBHasi 1eJb — BBECTU IOHSTHE TEOPEMBI; BBIPAOOTaTh YMEHHUE
JIOKa3bIBaTh PABEHCTBO TPEYTrOJILHUKOB C MOMOIIBI0O HM3YYEHHBIX MPU3HAKOB;
BBECTH HOBBIH KJIacC 3a7]a4 — Ha MOCTPOEHUE C MIOMOIIBIO LIUPKYJIISI ¥ JIMHEHKH.

[Ipu3Haku paBeHCTBA TPEYrOJbHUKOB SBISIOTCS OCHOBHBIM pabodum
anmapaTtoM Bcero Kypca reomeTpuu. JlokazaTenbcTBO OOJbIIEH YacTH TeopeM
Kypca M TakKe pelIeHue MHOTUX 3a/Ja4 IIPOBOJIUTCS MO CIAEAYIONIEH cXeMe: MOUCK
PaBHBIX TPEYrOJILHUKOB — OOOCHOBAaHHME WX PABEHCTBA C IMOMOIIBIO KAaKOTO-TO
IpU3HAKa — CJIEACTBUS, BHITEKAIONIME U3 PAaBEHCTBA TPEYTroJbHUKOB. [IpumeHenue
PU3HAKOB PaBEHCTBA TPEYrOJILHUKOB MPU PEIICHUU 3a7ad JaeT BO3MOXKHOCTH
MOCTENIEHHO HAKaIlJIUBaTh OIBIT MPOBEICHHS JI0Ka3aTeNbHBIX paccyxaeHuii. Ha
HAYaJIbHOM JTalle U3y4eHHsS W MMPUMEHEHHSI IPU3HAKOB PABEHCTBA TPEYTrOJILHUKOB
11eJ1IeCO00pa3HO MCIOIB30BATh 33/]a4l C TOTOBBIMU YEPTEKAMHU.

IMapaanensbHblie npsimbie (12 1)

[Ipu3Haku napaeabHOCTH MPSAMBIX. AKCHOMa MapaUIENbHBIX MPSMBIX.
CBoiicTBa napasieibHbIX MPSIMBIX.

OcHOBHasi meJdb — BBECTH OJIHO W3 BAXXHEUIIUX NOHATUUA — TIOHITHE
napajiesibHBIX  MPAMBIX; JaTh TME€pBOE TNpENCTaBiIeHHEe 00 akKcuoMax W
aKCMOMaTH4YE€CKOM METOJI€ B TEOMETPUHU; BBECTH AKCHOMY NapalIeNIbHbIX PSIMBIX.

[Ipu3Haku u CBOIWCTBAa NapaUICIbHBIX MPSMBIX, CBSI3AHHBIE C YIJIAMH,
00pa30BaHHBIMU MPHU MIEPECEUCHNUE JABYX MPSIMBIX CEKyIIel (HAKPECT JeKaIIUuMHU,
OJIHOCTOPOHHUMH, COOTBETCTBEHHBIMH), IIUPOKO HCIOJIB3YIOTCS B JaJIbHEHIIEM
PU U3yYEHUU YETHIPEXYTOJbHUKOB, MOJOOHBIX TPEYTrOJbHUKOB, MPU PEIICHUU
3a/1a4, a TAKKe B Kypce CTEPEOMETPUH.

CoOTHOLIEHUS] MKy CTOPOHAMM M yIJIaMM TPeyrojibHuka (23 4)

Cymma yrioB TpeyrojibHuKa. COOTHOIIEHHUE MEXIY CTOPOHAMH W YIJIaMU
TpeyroibHuka. HepaBeHCTBO TpeyroibHuKa. [IpsAMOyroiabHble TPEYroJIbHUKH, UX
CBOWCTBA M MPHU3HAKUA PAaBEHCTBA. PaccTrosiHne OT TOYkHM 10 npsamoi. PaccrosiHue
MEXKJy TNapaielbHbIMU TpsiMbIMU. [locTpoeHune TpeyroibHUKa 1O TpeM

QJICMCHTAaM.
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OcHOBHasl HeJb — PacCMOTPETh HOBBIE MHTEPECHBIE M Ba)KHbIE CBOMCTBA
TPEYTOJIbHUKOB.

B nanHON Teme NOKa3bIBA€TCSA OHA U3 BAKHEHIINUX TEOPEM I'€OMETPUU —
TEOpeMa O CyMME YIJIOB TpeyrojbHuka. OHa MO3BOJIAET AaTh KIACCU(DPHUKALIUIO
TPEYTOJbHUKOB IO YIJiaM (OCTPOYTOJIbHBINA, MPSIMOYTOJbHBIA, TYNOYTOJbHBIN), a
TAaK)KE€ YCTAHOBUTh HEKOTOPHIE CBOWCTBA M MPHU3HAKU PAaBEHCTBA MPSAMOYTOJBHBIX
TPEYTOJIbHUKOB.

[lonsiTE paccTOSIHUS MEXAY MApAJUIENbHBIMU MPSMBIMH BBOJUTCS Ha
OCHOBE JOKa3aHHOM NPEABAPUTEIBHO TEOPEMBI O TOM, YTO BCE TOUKHU KAXKJIOM UX
IBYX TapajuIeNIbHbIX MPSAMBIX PaBHOYIAJEHBI OT APYrodl MpsAMOW. DTO MOHATHE
UTPAET BAXKHYIO POJIb, B YACTHOCTH UCMOJIB3YETCS B 3a7ja4aX Ha MOCTPOEHUE.

IIpn pemieHnun 3a7ay Ha MOCTPOEHUE B 7 Kiacce CIEAYyeT OTPaHUYUTHCS
TOJIKO BBITIOJTHEHUEM M ONHMCAHUEM MOCTPOEHHUS UCKOMOU (urypsl. B oTaensHbIx
CIy4dasiX MOXHO IPOBECTH YCTHO aHAJIU3 M JOKA3aTeJIbCTBO, a DJJIEMEHTHI
UCCIIEI0BaHUs JOJKHBI IIPUCYTCTBOBATH JIUIIB TOT/1A, KOT/la OTOBOPEHO YCIOBUEM
3a7a4u.

IToBTOpenue. Pemenue 3agau (7 4)

I'eomeTpus 8 kiacc

Yer1oipexyroabHuku (21 4)

MHOroyrojbHuK,  BBINYKJIBIA  MHOIOYIOJIBHUK,  YETBIPEXYIOJIbHUK.
[Tapannenorpamm, ero cBoicTBa W npusHaku. Tpameuus. [IpsmoyronsHuk, pomo,
KBaJIpaT, uX cBoiicTea. OceBas U LIEHTPaJbHasl CHMMETPUHU.

OcHoBHasi neJIb — U3YyYUTh HanOoJIee BayKHbBIE BU/IbI YETHIPEXYTOJbHUKOB —
napajuieJiorpaMM, — NPsIMOYTOJIBHMK, poMO,  KBaJapar, Tpameuuio;  JaTh
mpeacTaBieHne 0 Gurypax, 00JIaIaroImux OCEBON U IMEHTPATIBHONH CUMMETPHEH.

JlokazarenbcTBa OOJIBIIMHCTBA TEOPEM JAHHOW TEMbI M PELICHUS MHOTIHX
3a1a4 MPOBOJATCA C NMOMOIIBIO ITPU3HAKOB PAaBEHCTBA TPEYIOJBHUKOB, IIOITOMY
IIOJIE3HO MX MIOBTOPUTH B HAYAJIE U3YUYECHUS TEMBI.

OceBasg M UEHTpaJibHas CUMMETPUM BBOJSTCA HE Kak IpeoOpa3zoBaHUE

IJIOCKOCTH, a KaKk CBOICTBa TE€OMETPUYECKUX (Quryp, B  YaCTHOCTHU

36



YETBIPEXYTrOJAbHUKOB. PaccMoTpeHue 3TUX MOHATHM KakK IBUXXKEHHUU IUIOCKOCTH
cocTouTes B 9 kiacce.

ILnomaas (17 4)

[lonssTe momanu  MHOroyrojbHuka. [lmomanu  mpsMOyroJbHHUKA,
napajjienorpaMmma, TpeyroyibHuka, Tpaneuuu. Teopema I1u daropa.

OcHoBHasl HeJib — PACIIMPUTH U YIIyOUTHb IMONYy4YeHHBIE B 5-6 Kiaccax
NpE/ICTABIICHUsT yJalluxcsi 00 M3MEpPEHUM W BBIYMCICHUHU IUIOIIAJeH; BBIBECTH
dopMynbl  mIoOmIAaAeNd MPSAMOYrOJIbHHMKA, MapajiejorpaMma, TpeyrojbHUKa,
Tpamneluu; 10Ka3aTh OJIHY U3 TNIaBHBIX TEOpEM reoMeTpuu — reopemy [ludaropa.

BoiBog  dopmyn  quisi BbIUMCIEHUS  IUIOIIAed  MPSIMOYTOJIbHUKA,
napajiesiorpaMma, TPEyrojbHHKa, TPAllellMM OCHOBBIBAETCS HAa JBYX OCHOBHBIX
CBOMCTBax IUIOWIAJEH, KOTOpbIE MNPUHUMAKOTCA MCXOIAS M3  HArJsAIHBIX
Npe/ICTaBlIeHUH, a Takke Ha (opMyIie IJIOMaau KBajapaTa, 000CHOBaHUE KOTOPOil
HE SIBJIETCS 003aTENbHBIM JUISl YUaLUXCS.

HeTtpanunoHHol Uil IIKOJBHUKOB SIBISIETCA Teopema 00 OTHOLIEHUH
IUIONIAIE TPEYroJIbHUKOB, HMMEKOIIMX MO paBHOMY yriy. OHa IO3BOJISET B
JaJIbHEHIIEM JaTh MPOCTOE OKA3aTENbCTBO MPU3HAKOB MO00MS TPEYrOJbHUKOB.
B 3TOM CcOCTOMT OZHO W3 NMPEUMYIIECTB, OOYCIOBIEHHBIX PAaHHUM BBEJICHUEM
HOHSTHS TUIOLIA/IH.

JloxazaTenscTBO Teopembl IIudaropa oOCHOBBIBaeTCS Ha CBOMCTBax
wiomaned u ¢dopMmynax i IUIOMIAJAEH KBaapaTa U NPSMOYTOJbHHKA.
Jloka3bIBaeTcs Takxke TeopeMa, oOpaTtHas Teopeme Iludaropa.

IHonooubie TpeyroabHuku(19 1)

[lono6ubie  TpeyrombHuku. [lpu3Haku  mogoOus  TPEYroJIHLHUKOB.
[IpumeneHrne momoOus K JOKa3aTeNbCTBY TEOpeM M pelieHuto 3agad. Cunyc,
KOCHHYC M TAHT'€HC OCTPOr0 yTila IMPSAMOYIOJIBHOTO TPEYTOJIbHUKA.

OcHoBHasl HeJib —BBECTHU MOHATHE TOJOOHBIX TPEYTOJIBHUKOB; PACCMOTPETh
MPU3HAKU TOJ00MSI TPEYrOJbHUKOB M UX MPUMEHEHUS; ClleJaTh NEPBBbIM IIar B

OCBOCHHUC YHAIIMMHUCA TPUTOHOMCTPHUYICCKOI'O aIlrapaTra rcOMCTpPHUU.
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Omnpenenenue TNOAOOHBIX  TPEYTOJIBHUKOB JAaeTCsi HE Ha  OCHOBE
npeoOpa3oBaHus MOAO0MS, a 4Yepe3 PaBEHCTBO YIJOB M MPOMOPIMOHATBHOCTH
CXOJICTBEHHBIX CTOPOH.

[Ipu3zHaku momo0us TPEeYroJbHUKOB JIOKA3bIBAIOTCA C MOMOIIBIO TEOPEMBI
00 OTHOIIICHUU TIJIOIIAJIEH TPEYTrOJbHUKOB, UMEIOIIUX IO PABHOMY YTITY.

Ha ocHoBe mpu3HakoB mojo0us JOKa3bIBA€TCSI TeOpeMa O CpeaHEed JIMHUU
TPEYrojbHUKA, YTBEPKJICHHE O TOYKE IEPECCUCHHUS MeIUaH TPEyrojJbHHUKA, a
TaK)Ke€ JBa YTBEPXKIEHUS O MPOMOPIMOHAIBHBIX OTpPE3KaxX B MPSMOYTOJIbLHOM
TpeyroibHuke. Jlaercs mpeacTaBieHHEe O METOoJe Moao0us B 3ajJadax Ha
MOCTPOCHHUE.

B 3akmrodyeHuMM TEMBI BBOJATCS DJIEMEHTHl TPUTOHOMETPUM — CHHYC,
KOCHUHYC Y TAHT€HC OCTPOTO yTiia MPSIMOYTOJILHOTO TPEYTOJbHHKA.

Oxpy:xxkHocTb(20 1)

B3aumHoe pacnonoxxeHue TnpsMOM W OKpykHOCTU. KacarenbHass K
OKPYXKHOCTH, €€ CBOMCTBO U NMpu3HaK. [[eHTpasbHbIE W BIIUCAHHBIE YTJIbl. YeTbipe
3aMeuaresibHbIE TOYKU TPEYroidbHUKA. BriricaHHas U onKMcaHHasi OKPY>KHOCTH.

OcHOBHasi HeJdb — PAaCIIUPUTh CBEJEHUS 00 OKPYKHOCTH, TOJYYCHHBIC
yYallUMHUCs B 7 Kjacce; M3y4YWTh HOBbIE (DAKThI, CBS3aHHBIC C OKPYXHOCTHIO;
MO3HAKOMMTD YYaIIUXCS C YETHIPHMSI 3aMeUaTeIbHBIMU TOYKAMHU TPEYTOJIbHUKA.

B nmanHolM TeMe BBOAUTCS MHOT'O HOBBIX MOHSTHUNA U pACCMAaTPUBAETCSI MHOTO
YTBEPKJICHUM, CBA3AHHBIX C OKPYKHOCTBHIO. JIJIsi MX yCBOGHHMS CIEAyeT YACIUTh
OoJIbIlle BHUMAHHUS PEIICHUIO 33/1a4.

YTBepkKAeHUE O TOYKE IepecedyeHuss OMCCEKTPUC TPEYroJIbHUKA U TOYKE
MepeCceYeHUs] CEPEAMHHBIX TMEPIEHAUKYISIPOB K CTOPOHAM TPEYroJbHUKA
BBIBOJISITCA KakK CJEJACTBHE W3 TEOpPEM O CBOMCTBaX OWCCEKTPUCHI yria u
CEepPEIMHHOTO MEPHEHIUKYIsIpa K OTpe3Ky. Teopema 0 TOYKE MEPeceueHUs: BHICOT
TpeyroJibHUKa (MJIM UX MPOJOHKEHUM) JOKA3bIBACTCS C MOMOIIBIO YTBEPKICHUS O

TOUYKC IICPCCCUCHNA CCPCANHHBIX IICPIICHANKYIIAPOB.
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Hapsiny ¢ teopeMamu 00 OKpYXHOCTSIX, BIHUCAHHOM B TPEYroJbHUK U
OMMCAHHOM OKOJI0 HEro, paccMaTpUBAIOTCS CBOMCTBO CTOPOH OMNMCAHHOTO
YETHIPEXYTOJIbHUKA U CBOMCTBO BIUCAHHOTO YETHIPEXYTOJIbHUKA.

IloBTOpenue. Pemenue 3axa4(3 4)

OcHoBHast WeJb - TOBTOPUTH M CHUCTEMATU3UPOBATH IIOJIYYECHHBIE B
TE€YEHUE YUeOHOTro Tojia 3HaHUSI.

I'eomeTpus 9 kiaacc

BexTopsbl. MeToa koopauHart (18 1)

[TonsTue BekTopa. PaBeHCTBO BEKTOPOB. CI0KEHNUE U BHIUYMTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha YMCJ0. Pas3noxkeHue BEKTOpa Mo JBYM HEKOJJIMHEAPHBIM
BekTopaM. Koopaunatel Bektopa. Ilpocreilmime 3agaum B KOOpJMHATaX.
VYpaBHEeHUS OKPY)XHOCTH M mpsiMoil. [IpruMeHeHrne BEKTOPOB M KOOPJWHAT IPHU
pElleHUN 3a/ay.

OcHoBHAsl HeJb: HAyYuTh OOYYAlOIIMXCS BBIMOIHATh JEHCTBUS HaJl
BEKTOpPAMHM KaK HaIpaBICHHbIMH OTpPE3KaMH, 4YTO BAaXXHO [JIs MPUMEHEHUS
BEKTOPOB B (DMU3UKE; IMO3HAKOMUTH C HCIIOJIb30BAaHUEM BEKTOPOB U METOAa
KOOpPJIMHAT MPU PELICHUH T€OMETPUUYECKHUX 3a]1ay.

BekTop omnpenensieTcs kKak HampaBJICHHBIM OTPE30K M JCUCTBUSA Hal
BEKTOpaMHU BBOJSATCSA TaK, KaK 3TO MPUHATO B (PU3MKE, T. €. KaK JIEUCTBUS C
HANpaBJICHHBIMU OTpe3kamMu. (OCHOBHOE BHUMAaHHUE JIOJDKHO OBITh YJIEJICHO
BBIPa0OTKE YMEHUN BBIMIONHITH OTEPAlUUA HAJl BEKTOPAMHU (CKIIAbIBATh BEKTOPHI
[0 MpaBWiaM TPEYrojbHUKAa W NapajiesiorpaMma, CTPOUTh BEKTOp, pPaBHBIN
pPa3HOCTH JBYX JAaHHBIX BEKTOPOB, a TaKKe BEKTOp, PaBHBIA MPOU3BEIICHUIO
JAHHOT'O BEKTOpPA Ha JaHHOE YKCIIO);

Ha npumepax noka3piBaeTcs, Kak BEKTOPbl MOTYT IPUMEHATHCS K PEIICHUIO
reoMeTpuieckux 3agad. JlemorcTpupyercs 3pPeKTUBHOCTS TPUMEHEHUs (Gopmyt
JUISL KOOpPAMHAT CEPEeAVHBl OTPE3Ka, PACCTOSHUA MEXAY JBYMsS TOYKAMH,
YpaBHEHHUU OKPY>KHOCTU U MPSAMOU B KOHKPETHBIX T€OMETPUUYECKUX 3a/1auyax, TEM
CaMbIM JJa€TCs MPEJCTABICHUE 00 M3YYEHUU MeOMETPUUYECKUX (DUTYP C MOMOIIBIO

METOJIOB areOphl.
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CooTHOIIEHUA MeXKIAy CTOPOHAMH H yIjIaMu TpeyrojbHuka. CrajasipHoe
npousseaenre BeKTopos (11 u)

CuHyc, KOCUHYC U TaHTeHC yriia. TeopeMbl CHHYCOB U KOCUHYCOB. Pelienue
TpeyroibHUKOB. CKaJISIpHOE TPOU3BEICHUE BEKTOPOB M €ro MPUMEHEHUE B
T€OMETPUYECKHUX 3a/1auax.

OcHoBHast  Hedb: pPa3BUTh  yMEHHE  OOyYarOIIUXCS  MPUMEHSTH
TPUTOHOMETPUUYECKHUH aImapar Mpu perieHur reOMeTPUIECKUX 3a/1ad.

Cunyc u xocunyc mwoboro yriaa ot 0° mo 180° BBOASTCA C MOMOIIBIO
€MHUYHON MOJYOKPYKHOCTH, JOKA3bIBAIOTCS TEOPEMbl CHHYCOB M KOCHUHYCOB H
BBIBOAUTCSA emie ojaHa ¢opMmyia IUIOMATd  TPEYroJbHUKH  (MOJIOBHHA
MPOU3BENICHHUS JBYX CTOPOH Ha CHHYC YIVIa MEXJy HUMH). OTOT amnmapar
IPUMEHSETCS K PEIICHUIO TPEYTOJIbHUKOB.

CkansipHoe  TPOM3BEJCHUE BEKTOPOB  BBOJIUTCS Kak B  (U3HKE
(mpou3BeneHue NIl BEKTOPOB Ha KOCUHYC YIJla MEXIy HUMHU). PaccmarpuBatorcs
CBOMCTBA CKaJSIPHOIO TMPOU3BEAEHUS M €ro IPUMEHEHUE TMpU PEUICHUU
F€OMETPUYECKHUX 3a/1a4.

OcHOBHOE BHUMaHUE CJEAYyET YIEIUTh BbIPAOOTKE MPOYHBIX HABBIKOB B
OPUMEHEHUH TPUTOHOMETPUYECKOrO ammnapara HpU PELICEHHH TeOMETPUYECKUX
3a/ad.

JIMHA OKPYKHOCTH M IUI0mAaabL Kpyra (12 1)

[IpaBusibHbIE ~ MHOTOYroNibHUKH.  OKpPY)KHOCTH,  ONHUCAaHHAas  OKOJIO
MPaBUJIBHOIO MHOIOYrOJIbHMKA U BIIMCaHHas B Hero. llocTpoeHue mpaBUIIBbHBIX
MHOT'OyTOJIbHUKOB. [nmuHa okpyxxHocTu. [lmomane kpyra.

OcHOBHafl 1eJIb: PAaCIIMPUTh 3HAHUE OOYYalOUIMXCS O MHOTOYTOJIbHUKAX;
paccMOTPETh MOHATHUS JUIMHBI OKPYXHOCTH U IUIOIIAAU Kpyra U (pOpMYJIbl ISl KX
BBIYUCIICHUS.

B Hauanme TeMbl gaeTcs ompeAesieHHWE MPaBUIIBHOIO MHOTOYTOJbHUKA M
paccMaTpUBaIOTCSl TEOPEMBbI 00 OKPYKHOCTSIX, OMHUCAHHON OKOJIO MPaBUILHOTO

MHOTOYTOJIbHUKAa W BIHCAaHHOM B Hero. C MOMOIIBIO OMHUCAHHOW OKPY>XHOCTH
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pelIaTcs 3a4a4u O MOCTPOCHUU MPABUIJIBHOTO MIECTUYTOJIbHUKA W MPABUIBHOTO
2N-yroiabHUKa, €CJIH 1aH MPaBUIbHBIN N-YTrOJbHUK.

@opMyJibl, BEIPAXKAOIIUE CTOPOHY MPABUIBHOTO MHOTOYTOJIbHUKA U PaguyC
BIMCAHHOM B HEr0 OKPYXXHOCTHM YEpe3 paauyC OIMCAHHOW OKPYKXHOCTH,
WCIIONB3YIOTCS TIpU BBIBOJIE (OPMYJN JITMHBI OKPY>KHOCTU U IUIOMIAAM Kpyra.
BeiBog omnupaercs Ha UHTYUTHMBHOE TIPEACTABICHUE O MOpeAene: IMpu
HEOIPAaHWYECHHOM YBEJIMYEHUU YHCJIA CTOPOH MPAaBWIBHOTO MHOTOYTOJbHHKA,
BIIMCAHHOTO B OKPY>XHOCTb, €r0 MEPUMETP CTPEMUTCS K JAJIMHE ITOU OKPY>KHOCTH,
a IJIoIab — K IUIOIIAIN KPyra, OTPAHUUYEHHOTO OKPYKHOCTBIO.

JABu:kenus (8 4)

Orobpaxxenne Tuiockoctd Ha cebs. Ilonstue paBwxkenus. OceBas u
ueHTpaipHasgs cuMmMmerpuu. llapamneneHbii nepenoc. IloBopor. Hanoxenus u
JBU>KEHUS.

OcHoBHas LeJIb: TO3HAKOMUTH O0YYAIOIIUXCS C TTIOHSATHEM JABUKEHHUS U €r0
CBOMCTBaMHM, C OCHOBHBIMH BHJAMH [IBHOKEHUH, CO B3aUMOOTHOILICHUSIMH
HaJIOKEHUN U NBUKCHUM.

JIBUKEHUE TIJIOCKOCTH BBOJUTCS KaK OTOOpa)K€HHE IUIOCKOCTH Ha ceOd,
COXpaHSAIOUIEE PACCTOSTHUE MEXAY ToukaMmu. [Ipu paccMOTpeHUN BUAOB ABUKEHUH
OCHOBHOE BHHMMAaHHE YJEJSETCS MOCTPOSCHUIO 00pa30B TOYEK, MPSIMBIX, OTPE3KOB,
TPEYrOJIbHUKOB IIPU OCEBOM M ULEHTPAIBHOW CHUMMETPUAX, MAPAIIIETbHOM
nepeHoce, moBopote. Ha »d@dexTHpIXx mpumepax IMMOKa3bIBaeTCd MNPUMEHEHHE
JNBH>KEHUU MPH PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

[ToHATHE HaAMOXKEHHS OTHOCUTCA B JAaHHOM KypCc€ K YHMCIY OCHOBHBIX
MOHATUM. JlOKa3pIBAETCSA, YTO MOHSATHUS HAJOXKEHUS M JBWKCHUS SIBIISIFOTCS
SKBUBAJICHTHBIMU: JI000€ HAJO)KEHUE SBISIETCS JBUKEHUEM IUIOCKOCTH U
oOpatHo. M3ydeHne qokazaTeabCTBa HE SBISETCS 00s13aTEIbHBIM, OJTHAKO CIICTYET
PacCMOTPETH CBSA3b MOHATUN HAJIOKEHHS U JIBUKCHUS.

HauyasbHble cBeleHUs U3 cTepeoMeTpuH (8 1)

[Ipenmer crepeomerpun. ['eomerpuueckne Tena U MOBEPXHOCTH.

MHoOrorpaHHUKu: Tpu3Ma, Mapajuielnenunes, nupamuaa, QopMynsl s
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BBIYUCJICHUS WX 00beMOB. Tena M MOBEPXHOCTU BpAllCHUS: IUIUHApP, KOHYC,
cthepa, map, GopMysibl AJisl BBIYUCICHHUS UX 00bEMOB.

OcHoBHaf 1eJIb: JaTh HAYAJIbHOE MPEJCTABICHUE O TEIaX U MOBEPXHOCTIX
B TMPOCTPAHCTBE, IO3HAKOMHTH YyYANIUXCS C OCHOBHBIMH (OpMyJIaMu IS
BBIYUCJICHUS TUIONIaeH TOBEPXHOCTEH U 00bEMOB TEl.

PaccmoTpenne npocTedinnx MHOTOTPAaHHUKOB (IIPU3MBI, Mapasjieenumnea,
MUpaMUIbl), a TAKXKE TEN W MOBEPXHOCTEHN BpalieHus (IMINHAPA, KOHYca, chephl,
mapa) MPOBOJMTCS Ha OCHOBE HATrJISIHBIX TMPEJCTABICHUHN, O3 MPUBICUCHUS
akcuoM ctepeoMeTpun. DOpMyIbl JJIsi BBIUUCICHUS OOBEMOB YKa3aHHBIX Tel
BBIBOJIATCS Ha OCHOBe mpuHIMNA KaBanbepu, ¢GOpMyNbl I BBIYUCICHUS
TJI0MA/IeH OOKOBBIX MOBEPXHOCTEH IUIMHIPA M KOHYCA MOJIYYalOTCs C MIOMOIIBIO
pa3BepTOK ATUX TMOBEpXHOCTeH, (opmyna Tuiomanu chepbl TPUBOAUTCS Oe€3
000CHOBaHHS.

006 akcuomax reomerpuu (2 4)

becena 00 akcmomax reoMeTpuH.

OcHoBHas 1eJb: J1aTh OoJiee rITy0OKOe MPEICTaBICHHE O CUCTEME aKCUOM
IUTAHUMETPUU U aKCHOMATUYECKOM METO/IE.

B nmamHOM Teme pacckasblBaeTCs O PaA3IMYHBIX CHCTEMaxX aKCHOM
r€OMETPUH, B YACTHOCTH O PA3JIMYHBIX CIOCO0ax BBEACHHUS IMOHSTHS PaBEHCTBA
buryp.

IToBTOpeHue. Pemenue 3agau (9 4)

OcHoBHas 1enb: IloBTopeHue, 00001IeHWE U CHUCTEMATH3alUs 3HAHUM,

YMEHHUM 1 HABBIKOB 3a KypC T€OMETpHUH 7-9 KIIacCOoB.

TpeOoBaHus K YPOBHIO OATOTOBKH 00y4ar0LIMXCH
B pezynomame uzyuenus mamemamurku y4eHuK 00JIHCEeH
3HATH/MIOHUMATH
- CYyWIIECTBO TMOHATHS MaTEMATHYECKOTO JOKAa3aTelbCTBA; IPUMEPHI
JI0KA3aTENbCTB;

- CyICCTBO IIOHATHA aJIrOPUTMA; IIPUMCPEI aJITOPUTMOB,
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- KaK HWCIONB3YIOTCA MaTeMaTHdeckue (GOpMynbl, YpaBHEHUS U
HEPaBEHCTBA;, MPHUMEPHl HMX MPUMEHEHHUS IS PEIICHUS MaTeMaTHUYeCKUX W
MPAKTUYECKUX 3a]1a4;

- KaK MaTeMaTHYCCKH OTPeCIICHHBIC (DYHKITMU MOTYT OITMCHIBATh PCATbHBIC
3aBUCUMOCTH; IIPUBOIUTH IPUMEPHI TAKOTO OTIHCAHHUS;

- Kak TMOTPeOHOCTH TIPAKTUKHA TPUBEIIM MATEMAaTHYECKYI0 HAYKy K
HEOOXOIMMOCTH PACIIUPEHUS TTOHITHS YHUCIIA;

- BEpOSTHOCTHBIH XapaKTep MHOTHUX 3aKOHOMEPHOCTEH OKPYKaOIIEro
MUpa; TPUMEPhl CTATUCTHYECKUX 3aKOHOMEPHOCTEH ¥ BBIBOJIOB,;

- KakuM 00pa3oM TeOMETpus BO3HHMKJIA W3 MPAKTHUYECKHX 3ajad
3eMJIEMEpHs;, TMPUMEPBl TEOMETPUYSCKHX OOBCKTOB M YTBEPKICHUH O HUX,
BaYKHBIX JIJIS PAKTUKWY;

- CMBICHI HJICaJU3alliM, TIO3BOJIAIOIICH pemarh 3a7a4d  pPeajibHOM
JNEHUCTBUTENBHOCT  MaTeMaTHYeCKUMHU  METOJaMHu,  IpPHUMEpbl  OIIUOOK,
BO3HUKAIOIIUX NP UIeaTU3aI1H.

APUOMETHUKA

Ymersn

- BBINIOJHATH YCTHO apudmMeTndeckue ACHCTBUS: CIOKCHHE W BBIYHTAHHE
JIBy3HAUHBIX YHUCEN M JECATUYHBIX IpoOed ¢ JByMs 3HAKaMH, YMHOXCHHE
OJTHO3HAYHBIX YHCeNl, apu(PMETHUECKHE ONepaIlii ¢ OOBIKHOBEHHBIMU JIPOOSIMU ¢
OJIHO3HAYHBIM 3HAMEHATEJIEM U YUCIUTENIEM;

- MEePEXOAUTh OT OJHON (OPMBI 3aMKCHU YUCEN K JIPYrou, MPEACTABIATH
JIECATUYHYIO JIpoOb B BHJE OOBIKHOBEHHOW W B MPOCTEHIIUX CIydasx
OOBIKHOBEHHYIO B BHUJIE NIECATUYHOM, MPOIIEHTHl — B BHUJAE APOOW U ApoOH — B
BHU/IE MPOIICHTOB; 3aMMMCHIBATH OOJBIINE M MAJIbIE YUCIIA C UCTIOIH30BAHUEM IIEITBIX
CTCIICHEH NECATKU;

- BBIMIOJHATH apU(PMETUUYECKHUE JCUCTBHS C pPAIlMOHATBLHBIMH YHUCIAMH,
CpPaBHUBATH PAIMOHAIBHBIC W JCHCTBUTEIBHBIC UMCIIA; HAXOIWUTh B HECIOKHBIX
CIy4astX 3HA4YCHHUsS CTEMCHEW C IENbIMH TOKAa3aTeIsIMA W KOPHEW;, HaXOJWTh

3Ha4YCHUA YMCIIOBBIX BBIpa)KeHHﬁ;
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- OKpYTJIATH LIeTbIe YMCa U JECATUYHBIC APOOU, HAXOIUTH MPHUOIMKEHUS
YHCEJ C HEJJOCTATKOM U C N30BITKOM, BBITIOJHSATE OIICHKY YHCIOBBIX BBIPAKCHU;

- TIOJIb30BaThCS OCHOBHBIMHU EIWUHUIIAMH JUIMHBI, MAacChl, BpPEMEHH,
CKOPOCTH, IUIONIaau, 00beMa; BhIpakaTh Oojiee KPYMHbIE €IMHUIILI uepe3 Oosee
MEJIKUE U Ha000pOoT;

- pemaTh TEKCTOBBIE 3a/la4yM, BKIIIOYAsl 3a/1a4M, CBSI3aHHBIC C OTHOIICHUEM H
C MPOTIOPIIMOHAIBHOCTHIO BEIMYMH, APOOSIMHU U TIPOIICHTAMU;

HCII0JIb30BaATH HDI/IOGDeTeHHbIe 3HAHUSI M _VMEHHMSI B NPAKTHYECKOM

JeITeJIbHOCTH U NIOBCEIHEBHOM KM3HM JIJIA:

- pEelIeHHs] HECIOXXHBIX MPAKTUYECKHUX PACUYETHBIX 3aj]lady, B TOM 4HCIE C
UCIIOJIb30BaHUEM TIPU HEOOXOIUMOCTH CIPABOYHBIX MATEPHANIOB, KaIbKYJISATOPA,
KOMIIBIOTEPA;

- YCTHOM TNPUKUAKM M OIEHKH pe3yJbTaTa BBIYMCICHUIN; TMPOBEPKU
pe3yibpTaTa BIYUCIECHUS C UCIIOJIB30BAHUEM PA3JIMYHbIX IPUEMOB;

- UHTEpOpeTalMy pe3yJIbTaTOB PEUICHHs 3a/lady C y4YE€TOM OrpPaHUYEHUH,
CBSI3aHHBIX C pEAIbHBIMU CBOMCTBAMH PACCMATPUBAEMBIX MIPOLECCOB U SBICHUM.

AJITEBPA

Ymersn

- COCTaBIISATb OYKBEHHBIC BBIpKEHUS M (POPMYIBI MO YCIOBUAM 3a/ady;
OCYIIECTBIISITh B BBIPQKECHHUSIX U (OPMYJIaX YUCIOBBIE MOJACTAHOBKU M BBITIOJIHATH
COOTBETCTBYIOIIUE BBIYMCIICHUS, OCYIIECTBIISITh OACTAHOBKY OJHOTO BBIPAYKCHUS
B JIPYroe; BeIpaXkath u3 (OpPMYJ OJIHY MIEPEMEHHYIO Yepe3 OCTAIIbHBIE;

- BBIIOJIHATH OCHOBHBIE JEHUCTBUS CO CTEIICHSIMH C LIEJIBIMU MTOKA3ATENSIMHU, C
MHOTOWICHaMH M C anreOpandecKuMu JpoOSMH; BBITIONHATH Pa3IOKCHHE
MHOTOWICHOB Ha MHOXXHTEIHN; BBITIONHATh TOXICCTBEHHBIC MPeoOpa3OBaHMUS
PaLMOHAIBHBIX BBIPAKECHU;

- TPUMEHSATH CBOWCTBA apU(PMETUYSCKUX KBAJIPATHBIX KOPHEH IS
BBIYUCJICHUS 3HAYEHUN M MpeoOpa3oBaHUM YUCIOBBIX BBIPAXKEHUU, COAECPIKAIINX

KBaJIpaTHbIE KOPHU;
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- pemath JUHEHHBIC, KBaJpPAaTHBIE YPABHCHUS U PallMOHATBHBIC YPaBHEHUS,
CBOJSIIIMECS K HUM, CHUCTEMBI JBYX JIMHEHHBIX YpaBHECHUH M HECIOXKHBIC
HEJIMHEHHBIC CHCTEMBI;

- pelaTh JUHEWHBIE U KBAJpPAaTHbIE HEPABEHCTBA C OJTHOM IEPEMEHHON U UX
CUCTEMBI,

- pemaTh TEKCTOBBIC 3a7]a4i aIreOpanvdecKuM METOJIOM, HHTEPIPETHPOBATh
NOJyYEHHBI pE3yNbTaT, MPOBOJAUTH OTOOP PEIICHUH, UCXOAS W3 (HOPMYITUPOBKH
3a/a4w;

- U300paxkaTh YUCJIa TOYKaMU Ha KOOPJAUHATHOU MPSIMOI;

- OIpPENEATh KOOPAUHATHI TOYKH TUIOCKOCTH, CTPOUTh TOYKH C 33JIaHHBIMHU
KOOpJAMHATAMU; N300pakaTh MHOKECTBO PEIICHHIA TMHEHHOTO HEPABEHCTBA;

- pacro3HaBaTh apUPMETHIECKHE U TeOMETPUYECKHE TPOTPECCUH; PEIIaTh
3aJja4d C MpUMEHEHHEM (OpMyIbl OOIIEro 4ieHa W CyMMbI HECKOJBKHUX TMEPBBIX
YJICHOB;

- HaXOJUTh 3HaUeHMs (DYHKIMH, 3ajaHHON (popMyIoit, Tabiuiel, rpadukom
0 €€ apryMeHTy, HaXOJWTh 3HAYCHHE apryMeHTa [0 3HAYEHUI0 (QYHKIIUH,
3aTaHHOM TpaduKOM WU TaOJIHIICH;

- OIpeACISITh CBOMCTBA (PYHKIIUM IO €€ TpaduKy; IPUMEHATh rpadudecKue
NpEeJICTaBIICHUS MIPH PELICHUU YPABHEHH, CHCTEM, HEPABEHCTB;

- OITUCHIBATh CBOMCTBA U3YUCHHBIX (PYHKIIUN, CTPOUTH UX rpaduKu;

HCIO0JIb30BATh NMPHOOpPETeHHbIe 3HAHHMS M _VMEHHSI B NPAKTHYECKOM

AesITeJIbHOCTH M NTOBCEIHEBHOM sKU3HHU JLJISI:

- BBIIIOJIHEHUsA pacdyeToB 10 (opmynam, cocraBieHus (opmyi,
BBIPAXKAIOIIUX 3aBUCUMOCTH MEXIY pEaJbHbIMH BEIWYMHAMHU;, HAXOXKICHUSA
HY>KHOU (hOPMYJIBI B CIIPABOYHBIX MaTepHaIax;

- MOJEIUPOBAHHMS MPAKTUUECKUX CUTyallU U MCCIENOBAHUI MOCTPOCHHBIX
MoOJieJIel C UCTIOIB30BAHUEM alllaparta anreopbl;

- ONHCaHUA  3aBUCUMOCTEM  MeXAy  (PU3MUECKUMU  BEIUYHUHAMHU
COOTBETCTBYIOIIMMHU (HOPMYJIAMU TIPU UCCIIEAOBAHUU HECIOXKHBIX MPAKTHUYECKUX

CUTYaLHil;
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- UHTEpIIpeTaliy rpaKOB peaabHbIX 3aBUCUMOCTEN MEXK1y BETUUYNHAMH.

JIEMEHTHBI JTJOI'MKH, KOMBUHATOPUKHN, CTATUCTUKH H
TEOPUU BEPOSITHOCTEN

YMmeTh

- TOPOBOAUTH HECIOXHBIE JI0KA3aTeNbCTBA, IMOJAy4YaTh MPOCTEUIINE
CIEINCTBUSL M3 WU3BECTHBIX WM pPAHEE TMOJYUYCHHBIX YTBEP)KICHUM, OLICHUBATh
JOTUYECKYI0 MPAaBUJIBHOCTh  PACCYXIAEHUM, HCMIOJb30BATh MPUMEPHI A
WUTIOCTPAIIUU U KOHTPIPUMEPHI 111 ONIPOBEPKEHUS YTBEPKICHUIA;

- U3BJIEKaTh MHGOPMAIIMIO, MIPEJCTABICHHYIO B Tab/IMIlaX, HA JUarpammax,
rpaduKax; COCTaBISITh TAOIUIIbI, CTPOUTH JUArpaMMBbl U TpaQuKH;

- pemiath KOMOWHATOpPHBIE 3aJayd MYTeM CHCTEMaTHYECKOro mepedopa
BO3MOYHBIX BAPUAHTOB, & TAKXKE C UCIIOJIB30BAHUEM MPABUJIA YMHOKECHUS;

- BBIUMCIISITh CPEIHUE 3HAUCHUS PE3YJIbTATOB U3MEPECHUN;

- HaxOJWTh YacTOTy COOBITHSA, HCIOIL3YS COOCTBEHHBIC HAOJIOICHUS H
TOTOBBIE CTATUCTUYECKHUE JaHHBIC,

- HAXOJUTh BEPOSTHOCTH CIYYaMHBIX COOBITHI B IPOCTEUIIMX CITydasiX;

HCI0JIb30BATh NPHOOpPETeHHbIE 3HAHMS M _VMEHHSI B NPAKTHYECKOM

AesSITeJIbHOCTH M ITOBCEIHEBHOM sKU3HHU JLJISI:

- BBICTpaWBaHUs apryMEHTAIlMU MpH J0Ka3aTeabcTBe (B opMe MOHOIOTa U
Jiaora);

- pacro3HaBaHUsl JIOTUYECKH HEKOPPEKTHBIX PacCyKICHUI;

- 3alIMCH MaTEMATUYECKUX YTBEPKICHUM, 10Ka3aTeIbCTB;

- aHalmu3a peajbHBIX YHUCJIOBBIX JIAHHBIX, TPEJICTABICHHBIX B BHUJC
auarpamMm, rpa@uKoB, TaOIHIL;

- pemieHus MPAKTUYECKUX 3a7ad B TMOBCETHEBHON M TpodeccroHaIbHOM
NEATEIbHOCTH C WCIOJb30BaHUEM JEHUCTBUM C YWCIAMH, MPOLIEHTOB, [JIUH,
IJI011a/1e¥, 00bEMOB, BpEMEHU, CKOPOCTH;

- peumieHds ~ y4eOHBIX M MPAKTHYECKUX  3a/4ady,  TPeOYIOIIUX

CHUCTEMATHUYECKOTI0 rnepedopa BapuaHTOB;
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- CpaBHEHHUSI IIAHCOB HACTYIUICHUS CJIy4YalHBIX COOBITUH, OIICHKH
BEPOSITHOCTU CIY4aHOTO COOBITHS B MPAKTUYECKUX CHUTYAIMSIX, COMOCTABIICHUS
MOJIEJIHN C pEATbHOU CUTYAIE;

- IOHUMAaHUs CTATUCTUYECKUX YTBEPKIACHUM.

I'EOMETPUSI

YMmerhb

- TIOJIb30BaTbCSl  SI3BIKOM  TEOMETPUU NI ONHCAHUS  MPEIMETOB
OKPY’KaIOIIEro MUpa;

- pacmo3HaBaTh TeOMETpUYecKue (Urypbl, pasziuyaTb HUX B3aUMHOE
PaCIIOJIOKEHHUE;

- U300pakaTh TeOMETpUUECKUEe (PUTYPHI; BBHITTOIHATh YEPTEHKHU IO YCIOBHIO
3a/lay; OCYIIECTBIATh IpeoOpa3zoBanus GUryp;

- pacro3HaBaTh Ha YepTekKax, MOJACISIX U B OKpYXKawIleil 00CTaHOBKE
OCHOBHBIE TIPOCTPAHCTBEHHBIE TENNa, U300pakaTh UX;

- B POCTEUIINX CIy4asiX CTPOUTH CEUCHUSI U Pa3BEPTKHU MPOCTPAHCTBEHHBIX
TelI,

- MPOBOJIUTH OMEpPAIMA HAJ BEKTOPAMH, BBIYUCIISATH IJIUHY U KOOPIAHUHATHI
BEKTOPA, YTOJ MEXIY BEKTOPAMHU;

- BBIYMCIIATH 3HAYCHUSI TEOMETPUUECCKUX BEJIMYUH (JIJIUH, YTJIOB, IUIOMIAJIEH,
ob6beMoB), B ToM umcie: miag yrioB or 0 go 1800 ompenensaTh 3HAYCHHS
TPUTOHOMETPUYSCKUX (PYHKIHUA 110 3aJaHHBIM 3HAYCHHUSM YIJOB;, HaXOJHUTh
3HAYCHHUS TPUTOHOMETPHUUYSCKUX (DYHKITUN 110 3HAYSHHUIO OJTHOM M3 HUX, HAXOIUTh
CTOPOHBI, YTJIbl U TUIOMIAJN TPEYTOJbHUKOB, JJIMHBI JIOMAaHBIX, AYT OKPY>XHOCTH,
IIJIOINA/ICH OCHOBHBIX T€OMETPHIECCKUX (GUTYDP B (PUTYP, COCTABICHHBIX U3 HUX;

- pemarth TeOMETPUYECKHUE 3a7ayd, OMHUPasCh HAa H3y4YEHHBIE CBOWCTBA
buUryp ¥ OTHONIICHUH MEXKAYy HUMH, TPHUMEHSS JIONOJHHUTEIBbHBIC TOCTPOCHHS,
anreOpandecKuii ¥ TPUTOHOMETPHUUYCCKHUH ammapar, uaeu CHMMETPHH,

- IPOBOJUTH JIOKA3aTEIbHBIC PACCYKIACHUS MPHU PEIICHUH 3a/1a4, WCTOJIb3Ys
M3BECTHBIC TEOPEMBI, OOHAPYKMBasi BO3MOKHOCTH ISl KX MCIIOJIb30BAHUS,

- peuIaTh TPOCTEUIINE TIAHUMETPUYECKHUE 3a]1a4l B TPOCTPAHCTBE;
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HCII0Jb30BaATh HDHOﬁDeTeHHLIe JHAHUA M VMCHHUHA B HDaKTH‘leCKOﬁ

JeTeJIbHOCTH U MOBCEIHEBHOM KM3HMU JIJIsA:

- OITUCAHUS PEATBHBIX CUTYAIlUi Ha S3bIKE TEOMETPHUU;

- pac4eToB, BKIIFOYAIOIINX MTPOCTEHININE TPUTOHOMETPUUECKHIE (POPMYIIHI;

- pEIICHMS TEOMETPUYCCKHX 3a/1a4d C UCIIOJIb30BAHNUEM TPUTOHOMETPHUH;

- peumieHHWs TMPaKTUYECKWX  3a7ad, CBSI3aHHBIX C  HAaXOXKJICHHEM
TCOMETPUYCCKUX BEIMYHMH (HUCIIONB3YS TPH HEOOXOIUMOCTH CIPABOYHUKH U
TEXHUYECKHUE CPEICTBA);

- TIOCTPOCHHMM TCOMETPUUYCCKUMU HHCTpYMEHTaMU (JMHEHKa, YTrOJIbHHK,

UPKYJIb, TPAHCTIOPTUD).

IlepedyeHb y4eOHO-METOAUYECKHUX CPEACTB 00yUYeHHs

Vuebno-npoepammmusie mamepuanul.

1. @denepanbHblii KOMIOHEHT TOCYJApPCTBEHHBIX 00pa3oBaTENIbHBIX
CTaHJApTOB  OCHOBHOro o0miero  oOpa3zoBanus (mpuka3 MuHOOpHAyKH OT
05.03.2004r. Ne 1089)..

2. [IpumepHasi mporpamMma OCHOBHOTO o0OIIero oOpa3oBaHHs IO
MaTemaTuke (muchmo [lemapramMeHTa rocyJapcTBEHHOM MOJUTUKH B 0Opa30BaHUU
Muno6puayku Poccun ot 07.07.2005r Ne 03-1263)

3.Ilpumepnast mporpamMma oO1Ie00pa30BaTEIbHBIX YUPEKACHHUHN 10 anredpe
7-9 xmaccel, K ydeOHOMY KoMmIuiekcy st 7-9 ximaccoB (aBtopel FO.H.
Makaperues, H.I'. Munaiok, K.H. Hemkos, C.b. CyBopoBa FO.H., cocraButenb
T.A. BypmuctpoBa — M: «IIpocBemenuey, 2008. — c. 22-26)

4 IlpumepHass mporpamMma  OOIMICOOPA30BATENBHBIX  YUPEKACHUH  TIO
reoMeTpuu 7-9 Kiaccel, K yuyeOHOMY KoMmruiekcy st 7-9 xiaccos (aBtopsl JI.C.
Aranacsas, B.®. byry3os, C.B. Kagomues u ap., coctaBurens T.A. bypmuctposa
— M: «IIpocserienue», 2008 — M: «IIpocsemenue», 2008. — c¢. 19-21).

S5.IIpumepnas mporpamma st o01meoOpa30BaTEeIbHBIX IIIKOJ, TMMHA3UM,

JUIEEeB MO MaTeMaTUKe K Y4eOHOMY KOMIUIEKCY it 5-6 KiaccoB (aBTOPBI
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Bunenkun H.S., XKoxoB B.U., YecnokoB A.C., IBapudypa C.U., coctaButenu
[".'M. Ky3znenosa, H.I'. Munarok— M: «/Ipodar, 2004. — c. 23-27).

Yuebno-meopemuueckue mamepuanvl:

1. VYyebnuk: Matematuka 5 knacc. ABropsl: H. Sl. Bunenkun, B.
N. Koxona, A. C. Uecnokosa, C. . llIBapuOypra. Mockga.
Mmuemosuna, 20009.

2. YueOnuk: Marematuka 6 kinacc. ABropsl: H. 5. Bunenkuna, B.
N. Koxona, A. C. Uecnokona, C. 1. llIBapuOypra. MockBa. MHeMO31Ha,
2009.

3.  VYuebuuk: Anrebpa 7 knacc. Astopsl: FO.H. Maxkapserues, H.I'.
Mungrok, K., Hemikos, C.B. CyBopoBa. MockBa, «IIpocsemenune» 2010.

4. VYueOuuk: Anredpa 8 knacc. ABropsl: FO.H. Maxkaperues, H.I'.
Munmrok, u 1p. Mocksa, [Tpocsemenue 2008.

5. VYuebnuk: Anre6pa 9 xmacc. ABropsl: FO.H. Maxkapsriues, H.T'.
Munmgrok, K., Hemkos, C.B. CyBopoBa. MockBa, «IIpocsemenune» 2010.

6. VYuebnuk: ['eomerpus 7 — 9 kiacc. ABropsl: JI.C. AtaHacsH,
B.®. byry3os, C.b. Kagomies u ap. M.: IIpocsemienue, 2007.

7. JKoxos B.W. IlpenogaBanue MaremMaTukd B 5 W 6 Kiaccax.
Mertoauyeckne peKOMEHIALNH I YIUTENS.

8. 4 uny Ha ypok matematuku: 5 knacc: Kuura mis yuwmrens. —
M.: UznarenscTBO «1 ceHTsa0ps», 2000;

9. 4 uny Ha ypok matemaTtuku: 6 knacc: Kuura st yuurens. —
M.: UznarenscTBO «1 ceHTsa6ps», 2000;

10. . S uny Ha ypok matemaTuku: 7 kinacc: Kaura mnst yaurens. —
M.: UznarensctBO «1 ceHTs0ps», 2000;

11. Marematuka 5-9  Kkmaccel:  HETpaguIIMOHHBIE  (HOPMHBI
OpraHu3aluyd KOHTposisi Ha ypokax / aBr.-coct. M.E. Kozuna, O.M.

®daneesa. - Bosrorpan, Yuurens, 2007;
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12. Maremartuka. 5 Kjacc: Moypo4Hble MaHbl no yueOHuky H.SL.
Bunenkuna u gap. / aBr.-coct. 3.C. Crtpomona, O.B. Iloxapckas. —
Boarorpazn: Yuurens, 2006.

13. Marematuueckue  ONMMIIMAIBI:  5-6  KJacchl:  y4eOHO-
METOJINYECKOE nocobue JUISE yuurtenen MaTeMaTUKU
oOmeoOpa3zoBarenbHbix mkoad / A.B. ®apkoB. — M.: H3zgarenbcTtBO
«9k3ameny, 2006.

14. Tloypounble pa3pabOTKH 10 MaTEMATUKE 110 MaTEMATHUKE : 6
ki1.-cocT.B.B.Breirorckas.-M.:BAKO, 2008

15. Anrebpa. 7 kiacc: moypouHble miaHbl no y4yeOoHuky FO.H.
MakapeiueBa u ap. / aBr.-coct. JILA Tonununa, T.JI. AdanacbeBa. —
Bourorpaa: Yuurens, 2006;

16. Anre6pa. 8 Kiacc: moypouHsle TutaHbl 1o yueOHuky HO.H.
MakaperueBa u ap. / aBT.-cocT. JILA Tomwimmna, T.JI. AdanacbeBa. —
Bosarorpaa: Yuurens, 2007;

17. Anre6pa. 9 kiacc: moypouHsle TutaHbl mo yueOHuky FO.H.
MakapeiueBa u ap. / aBT.-cocT. JILA Tomwimmna, T.JI. AdanacbeBa. —
Bosrorpaa: Yuurens, 2009;

18. 8. I'aBpuiora H.®. [Toypounsie pa3paboTKu 10 TeOMETpUn: 7
kinacc. — M.: BAKO, 2006

19. T'aBpunoBa H.®. [Toypounsie pa3paboTKu 1o reoMeTpuu: 8
knacc. — M.: BAKO, 2008

20. TaBpuoBa H.®. [Toypounsie pa3paboTKu 1o reomMeTpuu: 9
knacc. — M.: BAKO, 2009

21./IeMOHCTpalMOHHBIE TIJIAKAThI IO MATEMATHUKE
22. JleMOHCTpallMOHHBIE TUIAKATHI MO aredpe

23. JleMOHCTpalMOHHbIE TaOJIHUIIBI 10 TEOMETPUU

Yue6H0-npaKmutteCKue mamepudaibl.
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1. JIupmaxtudeckue maTepuaisl o aiaredpe.7-9 knacc. / FO.H.
Makapsiue, H.I'. Munniok, JI.M. KopoTkosa. / M: Ilpocsemienue, 1997 —
160c.

2. T'eomertpus 7 kiacc, paboyast TeTpaab MO peaaKiuei
ATtanacsua JI.C.;

3. T'eometpus 8 knacc, paboyasi TeTpaab MO peaaKiuei
ATtanacsua JI1.C.;

4. Teomerpus 9 knacc, pabouas TeTpajpb MO pelaKiuen
ATtanacsua JI.C.;

5. Jlumaktuyeckue MaTepuaibl O TEOMETPUH 7-9 KII. 1Mo
penaxkuueit 3uBa b.I'.;

6. 3amauu mo reometpuu 7-11 knacc noja pemakuuet Meinepa
B.M.

7. «/lumakTUdyeckue KapTOUKH — 3aJIaHUS IO TEOMETPUU 7 KIIaccy»
T.M.MumieHko

8. «KoHTpoabHbIe padOTHI, TECTHI, AMKTAHTHI 110 TEOMETPUH 7
kiacce» A.B. ®apkos

9. Tectsl mo anredpe. 7 xmacc. I1.M. AnteiHOB-MoOCKBa
«3Ox3amen» 2008

10. KonHTposbHBIE U MPOBEPOUHBIC PAOOTHI 1O anredpe. 7-9 kiacc.
JI.W. 3BaBuy, JI.M. llInanoynuk,

11. Pemienue 3aa4 Ha TOTOBBIX YEPTEKaAX

12. YecnokoB A. C., Hemkos K. U. /lugakTudeckre MaTepHualibl 10
Marematuke, S5 kiacc. — M.: [Ipocsenienue, 2001

13. YecnokoB A. C., HemkoB K. U. /IlumakTnyeckue MaTeprabl 10
Martematuke, 6 kinacc. — M.: IIpocsemenune, 2001

14. Munmok M.b., Pynaunkas B.H. Maremaruka:Pabodast TeTpaib
i S knacca. B 2-x u.-:M3narensckuil jom «I'eHxep»

15. Munmiok M.b., Pynuuukas B.H. Marematuka:Pabouast TeTpanb

i 6 kimacca. B 2-x u.-:M3narenscknil oM «I eHxep.

o1



