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IHosicHuTe IbHAS 3aNIMCKA
Pabouast mporpamMma cocTaBiieHa Ha OCHOBE (peiepajbHOTO KOMIIOHEHTA
roCyAapCTBEHHOTO CTaHAapTa OCHOBHOTO OOIIEro oOpa3oBaHuUsi, OPHUEHTHPOBaHA
Ha ydJamuxcs 7-9 KjJaccoB M pealu3yeTcs Ha OCHOBE MPOTrpaMMBbl
oOmieoOpa3zoBaTenbHbIX yupexaeHuil: Anrebpa 7-9 «iaccel / CocTaBuTeNb:
bypmuctpoBa T.A. — M.: IlpocBemenue, 2009. ABTOpbl NpPOrpaMMBbI:
FO.H.Makapsrues, H.I''Munarok, K.1 Hemkos, C.b.CyBopoBa.

PaGouass mporpaMmma cocTaBjieHa B COOTBETCTBHUM C HOPMATHBHO-
NPaBOBbIMH IOKYMEHTAMH :

1. ®enepanbubiii 3akoH PO «O6 oOpazoBanuu B Poccuiickoit denepanum»
ot 29 nexaOps 2012r. Ne273 — @3

2. Tlpuka3 munuctepctBa obpazoBanus PO ot 05.03.2004 Ne 1089 «O6
yTBepxkJaeHun (eepaTbHOro KOMIIOHEHTA TOCYJApCTBEHHBIX OOpa3oBaTEIbHBIX
CTaHJAapPTOB HAYaJIbHOrO0 OOIIEero, OCHOBHOI'O OOIIEr0o W CpeaHero (IOJHOTO)
oOmrero oopazoBanus» (B pea. mpukazoB Munoopuayku PO ot 03.06.2008 Nel64,
or 31.08.2009 Ne 320, ot 19.10.2009 Ne 427, ¢ u3MEeHEHHUSIMH, BHECEHHBIMU
npukazamu Muno6puayku P® ot 10.11.2011 Ne 2643, ot 24.01.2012 Ne 39, ot
31.01.2012 Ne 69);

3. [Ipuka3 munuctepcrBa obpazoBanusi PO ot 09.03.2004 r. Nel312 «O06
yTBEpKJIeHUH (heepaibHOro 6a3MCHOTO yueOHOTO MIaHa U MPUMEPHBIX yu4eOHBIX
mIaHoB  Jyisi  oOpasoBaTenbHBIX  yupexaeHud  Poccuiickoit  Denepanuu,
peanu3ylolux mOporpaMMbl  00miero  oOpa3zoBaHus» (B peld. NPUKA30B
Muno6pnayku P® ot 20.08.2008 Ne 241, ot 30.08.2010 Ne 889, ot 03.06.2011 Ne
1994, 01.02.2012 Ne 74);

4. ITpuka3 MuHucTepcTBa 00pazoBanus U Hayku PO ot 19.12.2012 r. Nel06
«O0 yTBepxkAeHUU (QeaepaNbHbIX MEpPeUYHel y4eOHUKOB, PEKOMEHIOBAHHBIX
(mOMyIIEHHBIX) K  HCIOJB30BaHHIO B 00pa3oBaTebHOM  IIpolecce B
00pa30oBaTeNbHBIX YUPESKICHUSX, PEATU3YIOMUX 00pa30BaTe/bHbIE MPOTPAMMBI
oOmmiero o0pa3oBaHUs W HWMEKOIIMX TOCYJapCTBEHHYIO AaKKpEIUTaIMio, Ha
2013/2014 y4eOHbI TOI»;

5. IIpuka3 munuctepcTBa ooOpasoBanusi u Hayku PD ot 31.03.2014 Ne 253
«O0 ytBepxkaeHun GeaepaibHBIX TMepeyHell Y4eOHMKOB, PEKOMEHJIOBAHHBIX K
WCIIOJIb30BAHUIO B 00pa3oBaTEIbHOM TIPOIleCCEe TMPH  peau3alii  WMEHOIINX
rOCYJIapCTBEHHYIO aKKpEAUTaIMi0 00pa3oBaTEIbHBIX MPOTPaMM HayajdbHOTO
00111eT0, OCHOBHOT'O 00I11eT0, CPETHETO 00IIero 00pa3oBaHUs»;

6. [Ipuka3 nemnapramMeHTa oOpa3oBaHUs, KyJIbTypbl U MOJIOJCKHON MOJUTUKU
benropoackoit obnactu ot 23.03.2010 r. Ne§19 «O06 yrBepxkaenuu Ilomoxenus o
paboueil mporpaMMe Y4eOHBIX KypCOB, MPEIMETOB, IUCUUILIUH (MOyIei)
0011e00pa30BaTENBLHOTO YUPEKICHHUS.

7. HHCTpyKTHBHO-MeTOIM4YecKoe mUCbMO «O mpenojiaBaHUU MpeaMeTa
«Marematnkay B 00111€00pa30BaTEIBHBIX OpraHU3aIusIX benropockoii oomactu B
2014-2015 yyeOHOM romy».



N3yuenne MaTeMaTUK B OCHOBHOM IIIKOJIC HAIIPABJICHO HA JJOCTHKCHUE
CICIYIOIINX LeJIe:

® OBJIQJICHUE CHUCTEMOM MaTeMaTHYEeCKUX 3HAHUM M yMEHUH, HEOOXOIUMBIX
JUTSl TIPUMEHEHUS B IPAKTUYECKOM JESITEIbHOCTH, U3YUEHUS] CMEXHBIX JUCIUIUINH,
MPOJIOJKEHUS 00pa30BaHUs;

® pa3BUTHE TaKWX KA4eCTB JIMYHOCTH HWHTEIUICKTYallbHOE pPa3BHUTHE,
dbopMHpOBaHUE KAa4eCTB JTUIHOCTH, KaK SICHOCTH M TOYHOCTH MBICIIH, JTJOTHIECKOE
MBIIIUICHUE, MPOCTPAHCTBEHHOE BOOOpPAKEHHE, AITOPUTMHUYECKAS KYJIbTYpa,
WHTYHIUS, KpUTHIHOCTh U CAMOKPUTHYHOCTB;

e (opMHpoBaHUE MpPEACTABICHUM 00 HIEAX W METOJAaX MATeMAaTHKU Kak
YHUBEPCAIBHOTO SI3bIKA HAYKU U TEXHUKHU, CPEJCTBA MOJCIUPOBAHUS TIPOLIECCOB U
SIBIICHUM;

® BOCHHUTAaHHUE CPEJCTBAMU MATEMATUKH KYJIbTYPbl JUYHOCTH, 3HAKOMCTBO C

KU3HBIO U JCATEIHHOCTHIO BUIHBIX OTCUYCCTBCHHBIX W 3apyOCIKHBIX YUCHBIX-

MaTEMaTUKOB, TMOHWUMAaHUE 3HAYMMOCTH MAaTEMaTHUKH IS OOIIECTBEHHOTO

nporpecca.

Peanuzanust maHHOW mporpaMMbl OCYIIECTBISICTCS B paMKaxX CleIyIolen
CUCTEMBbI YYCOHHKOB:

e Amnrebpa. 7 wmacc. / F.H.Makapeues, H.I'Munmiok, K.M.Hemxkos,
C.b.CyBoposa — M.: Ilpocsenienue, 2011.

o Amnrebpa. 8 xmacc. / IO.H.Makapeues, H.I'Munmiok, K.M.Hemxos,
C.b.CyBopoBa — M.: [Ipocsemnienue, 2010.

e Aunrebpa: yueO, s 9 knacca / FO. H, Maxkaperues, H. I'. Mungtok, K. U.
Hemukos, C. b. CyBopoBa; mox pexn. C. A. TensakoBckoro. — M.: [Ipocsenienue,
2010.

Bbibop y4eOHHMKOB OCYIIECTBIISUICSI B COOTBETCTBUM C  IPUKA30M
MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 31 mapra 2014
roga Ne253 «OO0 yTBepxkIeHUU (eaepadbHOTO TEpeyHs  YYCOHHKOB,
PEKOMEHJIOBAaHHBIX K  HCIOJb30BAaHUIO  MPU  pean3allid  HWMEIOIINX
rOCYJJapCTBEHHYIO aKKpEAUTaIui0 00pa3oBaTEIbHBIX MPOTPaMM HayajdbHOTO
o0111ero, OCHOBHOTO O0WIETo, cpenHero odmiero oopazosanusi». [lpu Beidope YMK
oOpa3oBaTeNbHOE  YUYPEXKJIECHHE  PYKOBOJACTBOBAJIOCH  MPEEMCTBEHHOCTHIO
porpaMm, 4ToObI yUalluecss UMEIU MPeICTaBICHNE O HEMPEPHIBHOCTHU TPOIIEcca,
BO3MOKHOCTh TTOBTOPCHHMSI W CHCTEMATH3alldd 3HAHWH, KOMIICTCHTHOCTHBIM
MO/IXO/IOM M KOHKPETHBIMU TIEAarOrH4eCKUMU YCITIOBUSMH.

O01mas xapakTepucTUKA y4e0HOr0 nmpeamera

Marematnueckoe 0Opa3oBaHHE€ B OCHOBHOUW IIIKOJIC CKJIQJBIBACTCS U3
CIIEYIONIUX COJEPKATCIIbHBIX ~ KOMIIOHEHTOB (TOYHBIC Ha3BaHHs OJIOKOB):
apugmemuxa; anzedpa; 2eomempus; I1eMeHMbl KOMOUHAMOPUKU, MeOpUU
eepoamuocmeii, CMAmMUCmMuKu u 102uKku. B cBoOell COBOKYITHOCTH OHHM OTPa)karoT
Ooratblii ONBIT 00YYEHHUsSI MATEMATUKE B HaIlIE CTpPAaHE, YYUTHIBAIOT COBPEMEHHBIE
TEHJICHIIMN OTEYECTBEHHON M 3apyOeKHOW IIKOJIBI M MO3BOJISIOT PEaTn30BaTh MO-
CTaBJIEHHBIEC TIEPE]l IIKOJbHBIM 00pa30BaHUEM 1I€JIM HAa MH(POPMALMOHHO EMKOM U



MPAaKTUYECKA 3HAYMMOM MaTepuajne. OTHU COJEpP)KATEIbHbIE KOMIIOHEHTHI,
pa3BUBasiACh Ha TMPOTSDKEHHMH BCeX JeT OOy4eHHs, E€CTECTBEHHBIM 00pa3oM
MEPeruIeTaloTCs U B3aUMOJICHCTBYIOT B YU€OHBIX Kypcax.

Apugpmemuxa tipuzBaHa crnocoOCTBOBaTh MNPUOOPETEHUIO MPAKTUYECKHUX
HABBIKOB, HEOOXOUMBIX JIJIs1 TOBCEAHEBHOM *u3HU. OHa CIIyKUT 6a301 11l BCEro
JanbHEHIIero U3y4yeHus MaTeMaTHUKH, CIOCOOCTBYET JIOTMUYECKOMY pPAa3BUTHUIO U
(bOopMHUPOBAHUIO YMEHHUS MOIb30BATHCS AITOPUTMAMHU.

Ancebpa HaueneHa Ha (POpPMHUPOBAHME MATEMATHYECKOrO ammapara i
pelieHus 3a/1ay U3 MaTeMaTUKH, CMEXHBIX IIPEAMETOB, OKPYKAIOIIEeH peaIbHOCTH.
S3bIK anreOpbl MOAUYEPKUBAET 3HAUCHUE MATEMATUKU Kak sI3bIKa JJISl IOCTPOCHUS
MaTeMaTUYECKUX MOJEJEH, MPOIECcCOB U SIBIICHUI peallbHOro Mupa. OgHoN u3
OCHOBHBIX 3aJlauy M3y4YeHUs aireOpbl SBISETCS Pa3BUTHE aAJITOPUTMHUYECKOIO
MBIIIUICHUU, HEOOXOJAMMOTO, B YAaCTHOCTH, JJIi OCBOCHHUS Kypca HMH(OPMATUKH;
OBJIaJICHWE  HaBBIKAMU  JEAYKTHUBHBIX  paccyxiaenuit.  IIpeoOpasoBanue
CUMBOJIMYECKUX (POPM BHOCHUT CBOM crielIM(pUIECKUNA BKIIA]l B

pa3BUTHE BOOOpaXKEHHS, CIOCOOHOCTEM K MaTEMaTHYECKOMY TBOPYECTBY.
Jpyroif BaxXxHOU 3a/iauedl U3y4eHUs aireOphl sSBISETCS MOTYYEHUE MIKOIbHUKAMU
KOHKPETHBIX 3HAaHUN O (PYHKIMSAX KaK BaKHEHUIEH MaTeMaTHYeCKOW  Mojenu
JUISL ONMHMCAHWS U MCCIENOBaHUS Pa3HOOOPA3HBIX MPOIECCOB (PAaBHOMEPHBIX,
PaBHOYCKOpPEHHBIX, AKCMOTEHUIUANBHBIX, MEPUOAMYECKUX U Ap.), JJId
dbopMUpOBaHUS Y YYalllUXCAd MPEACTABICHUNA O POJIM MAaTEMAaTHKU B Pa3BUTUU
HUBWIN3ALNA U KYJIBTYPHI.

I'eomempua - onuH W3 BaXHEHUIIMX KOMIIOHEHTOB MaTeMaTHYECKOTro
oOpa3oBaHus, HEOOXOMUMBIA JJiI TPUOOPETEHUSI KOHKPETHBIX 3HAHUU O
MPOCTPAHCTBE W NPAKTHUUYECKH 3HAYMMBIX YMEHHUM, (popMupoBaHUU S3bIKa
OMUCaHus OOBEKTOB OKPYXKAIOIIETO0 MHUpA, IS pa3BUTHUS MPOCTPAHCTBEHHOIO
BOOOpaXEHUSI W WHTYUIIMHM, MATEeMAaTHYE€CKOW KyJIbTYpbl, JJI SCTETUYECKOTO
BOCIIUTAHUSl y4amuxcs. F3ydeHue reomMeTpuu BHOCHUT BKJIAJ B Pa3BUTHE
JIOTUYECKOTO MBINLIEHUs, (HOPMHUPOBAHUE MTOHSATHUS JOKA3aTEIbCTBA.

dnemenmovt  102UKU, KOMOUHAMOPUKU, CMAMUCMUKU U Meopuu
eéepoamnocmeit CTAaHOBSTCS  00s3aTE€IbHBIM  KOMITOHEHTOM IIKOJBEHOTO
oOpa3oBaHus, YCWIMBAIOIMIUM €ro TNPUKIAJHOE U MPAKTUUECKOE 3HAUYCHUE.
DTOT MaTepuall HEOOXOUM, TIPEKIC BCETO, IS OpMUPOBAHUS (PYHKITMOHAITBHON
IPAMOTHOCTH — YMEHHMM BOCHPUHUMATh W aHAJIU3UPOBATH nH(popMaIuio,
MPEJCTAaBICHHYIO B pa3IMUHbIX (opMax, MOHUMATh BEPOSTHOCTHBIN XapaKTep
MHOTHX pealbHBbIX 3aBUCUMOCTEH, MPOU3BOJUTH IPOCTEHIINE BEPOATHOCTHBIC
N3yuyeHne  OCHOB  KOMOWHATOPHUKH  TO3BOJIUT  yYalIUMCS OCYIIECTBISATH
paccMOTpeHHE Cclly4aeB, MNepedop W TMOJACYET YHKCa BAPUAHTOB, B TOM YHUCIIE
B MNPOCTEUIITNX MPUKIIATHBIX 3a]a4aX.

[Ipy w3ydyeHUH CTATUCTUKM W TEOPUU BEPOSATHOCTEH oOOoTramarwTcs
MPEACTABICHUSI O COBPEMEHHOM KapTHMHE MHpa W METOJIaX €ro HCCIeJ0BaHMUs,
dbopMupyeTCsl MOHUMAHUE POJIM CTATHCTUKU KaK UCTOYHUKA COIMMAIEHO 3HAYUMOMN
nH(OPMAITUH U 3aKJIABIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBITUICHHSI.

Takum o0pa3oM, B XOJ€ OCBOEHHS COAEPKAaHUS Kypca ydallUuecs MOIy4aroT
BO3MOKHOCTb:!



Pa3BUTh MNPEACTABICHUS O YHUCIEC U POJM BBIYMCIECHWW B YEJIOBECUECKOU
npakTuke; CcOpMHUPOBATH MPAKTUYECKUE HABBIKM  BBITIOJHEHUSI  YCTHBIX,
MACbMEHHBIX, HWHCTPYMEHTAIbHBIX BBIYHUCICHUH, pPa3BUTh BBIYUCIUTEIBHYIO
KYJIBTYDY,

OBJIAJIETh CHUMBOJMYECKUM SI3BIKOM aireOpsl, BbIpaboTaTh (opMaabHO-
OTIEpaTUBHbBIC AIreOpanyecKre YMEHUS U HAYYUTHCS MPUMEHSTh UX K PEIICHHUIO
MaTeMaTHYECKNX U HEMAaTEMAaTUYECKUX 3a/1ay;

W3YYUTh CBOHMCTBA ® TpaduKH DIEMEHTAPHBIX (DYHKIMH, HAYIUTHCS
WCITOJIB30BaTh (DYHKIIMOHATBHO-TpAQUUIECKUE TPEACTABICHUS I ONMUCAHUS U
aHaJIN3a PEAIbHBIX 3aBUCUMOCTEM;

pPa3BUTh MPOCTPAHCTBEHHBIC MPEIACTABICHUS W HU300pa3UTEIbHBIE YMEHUS,
OCBOUTb OCHOBHbIE€ (DaKThl M METOJbl IUIAHUMETPUM, TMO3HAKOMUTHCS C
MPOCTEUIIIMMHU MPOCTPAHCTBEHHBIMH TEJIAMU M X CBOMCTBAMU;

IIOJIYYUTh NPEACTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIHLHOM
MHUpPE U O PaJVMUHBIX CHOCO0aX WX HU3Y4YEHHs, 00 OCOOCHHOCTSX BBIBOJOB U
IPOTHO30B, HOCSIIUX BEPOSITHOCTHBIN XapaKTep;

Pa3BUTh JIOTHYECKOE MBIIIUICHUE U PEYb — YMEHHUS JIOTUYECKH 00OCHOBBIBATH
CYXKJECHHUsI, MPOBOJAUTH HECIIOKHBIE CHUCTEMATU3ALMU, IPUBOJAUTH IIPUMEPHI U
KOHTPIPUMEPHI, HCIOJIb30BaTh PA3IUYHBIE S3BIKM MaTeMaTUKU (CJIOBECHBIMH,
CUMBOJIMYECKUHM,  rpaduyeckuil)  Juisi  WUIIOCTpallMd,  HMHTEpIIpETalluHy,
apryMEHTAIUU U JI0Ka3aTEIbCTBA;

chopMUpoBaTh MPEACTABICHUS 00 M3yYaeMbIX MOHATHSIX M METOJaX Kak
BAXHEUIINX CPEJICTBAX MATEMAaTHUYECKOTO MOJAECIMPOBAHUS PEATBHBIX MPOIECCOB
Y SIBJICHUU.

Heaun

N3yuenne wmaTeMaTUKM Ha CTYNEHHM OCHOBHOIO 0OIIero o0pa3oBaHUs
HAaIMpaBJICHO HA JOCTUXEHUE CIEAYIOIINX LIEJICH:

* OBJIa/IeHHE CHCTEMOIl MaTeMaTH4YeCKHX 3HAHUI M YyMEHHWii, HeoO0-
XOAUMBIX ISl IPUMEHEHHUSI B MIPAKTUYECKON JNESATEIBHOCTH, U3YUEHUSI CMEXHBIX
JTUCIUIUINH,  TPOJMOJDKEHUS  00pa3oBaHMs;  HMHTEIUICKTyaJlbHOE  Pa3BUTHE,
dbopMHUpOBaHUE KA4YEeCTB JIMYHOCTH, HEOOXOJMMBIX UEJIOBEKY JUIsl TOJHOIIEHHOMN
KU3HH B  COBPEMEHHOM  OOINECTBE, CBOMCTBEHHBIX  MaTEMaTHYECKOU
JESATENPHOCTH: ICHOCTU U TOYHOCTH MBICIU, KPUTUYHOCTU MBILIJICHUS, HHTYULINH,
JIOTHYECKOTO MBIIIJICHHUS, 3JIEMEHTOB AJTOPUTMUYECKON KYJIBTYpHI,
MIPOCTPAHCTBEHHBIX MPEACTaBICHUN, CTIOCOOHOCTH K MPEO0JICHUIO TPYIHOCTEH;

® HHTEJJIEKTYa/IbHOe pa3BuTHe, (OPMUPOBAHUE KAYECTB JIMYHOCTH,
HEOOXOJMMBIX YEJIOBEKY JJIs TOJHOIIEHHOW >XU3HM B COBPEMEHHOM OOIIECTBE,
CBOMCTBAX MATEMATHUYECKOM JIESITEIBHOCTH: SICHOCTU M TOYHOCTH MBICIIH,
KPUTUYHOCTH MBINUIEHUS, WHTYULUMW, JIOTUYECKOTO MBILUICHUS, 3JIEMEHTOB
QITOPUTMHUYECKON KYJIBTYPhI, MPOCTPAHCTBEHHBIX MPEICTABICHUM, CITOCOOHOCTEMH
K MPEOJIOJIEHUIO TPYAHOCTEMN;

e popMupoBaHNe MpeacTaBJIeHUA 00 WIESX U METOJaX MATEMAaTUKH Kak
YHUBEPCAIBHOTO SI3bIKA HAYKH U TEXHUKH, CPEACTBA MOAECIUPOBAHUS SIBICHUN U
MIPOLIECCOB;



o BOCNIMTAHME KYJbTYphl JUYHOCTH, OTHOILLIEHHUS] K MaTeéMaTUKE KaK K 4acTu
OOIIIEYeIOBEYECKON KYJIBTYphI, Hrparoiieid ocoOyo poiab B OOIIECTBEHHOM
pPa3BUTHH.

MecTo npeamera B y4eOHOM IJIaHe

CormacHo (denepanpbHOMYy OasucHOMY y4eOHOMY TUIaHy Il oOpa-
30BaTeNbHBIX yupexaeHni Poccuiickon denepanny Ha U3y4YeHHE MATEMATUKHA Ha
YpOBHE OCHOBHOTO OOIIETO 00pa30BaHUsI OTBOAUTCS HE MeHee 875 4 u3 pacuera 5
4 B HeJento ¢ 5 no 9 kiace. YueOHbId npeamet «Marematukay u3ydaercd, ¢ V 1o
IX kimacc B o0beMe 5-Ti yacoB B Heaemo ( 5-6 kimaccax «Maremaruka» 350 Jacos,
B 7-9 Kknaccax - mpenmeTsl «Anredpay 315 yacoB u «I'eometpus» 210 yacos).

[Ipumepnas nporpamma paccurTana Ha 875 yueOHbIX yacoB. [Ipu 3ToM B Hel
IpEeIyCMOTPEH pe3epB CBOOOJHOrO y4eOHOro BpeMeHU B oObeme 90 yueOHBIX
4acoB JUIS peallu3alliid aBTOPCKUX IOAXO/0B, HCIIOJIB30BAaHUS Pa3sHOOOpa3HBIX
dopM opraHuzanMM y4yeOHOro IpoLEecca, BHEIPEHHS COBPEMEHHBIX METOJIOB
oOy4yeHus U MeJaroruuecKux TEXHOJIOTUH.

B aBtopckoit nporpamme o anredpe FO.H.Maxkapsiuera, H.I'. Muniok, K.1
HemkoBa, C.b.CyBopoBOii OCHOBHOE IJIaHUpPOBAaHHUE YYEOHOro Marepuala
paccunTado Ha 34 yueOHble Henenu. C ydyeToM KajleHAapHOro rpauka, yaeOHOro
mnaHa MBOY COIII Ne47 mporpamma peanuzyetcsi B oobeme 398,5 yaca : 7 kiace
-136 yacoB (4 yaca B Henento, 3,5 4 dhenepanbHbIi KOMIOHEHT U 0,5 4 KOMIIOHEHT
0Y), 8 knacc -119 yaca (3,5 yaca B Heenmo, 3 4 gpeaepanbHbii kKoMnoHeHT u 0,5 4
koMiioHeHT OVY), 9 knacc — 136 yacoB (4 yaca B Hezgemo, 3 yaca (enepanbHbIN
KOMIIOHEHT U 1 yac kommoHeHT OV).

Crnemndukoit 00pa30BaTENbHOTO YUPEKIACHUS SIBISETCA OTKPBITHE Ha
YPOBHE CpEAHEr0 MOJHOro 00pa30BaHUSl KJIACCOB, B KOTOPBIX MaTeMaTHKa
u3y4daercs Ha Ipo(uIbHOM ypOBHE. Y BEJIMUEHHE YAaCOB HAa U3YUEHHE MaTEMaTHKH,
3a CYET KOMIIOHEHTa 00pa3oBaTENbHOTO YyupexkaeHus, (popmupyer 6azy s
ychemHoro oOy4deHuss B NpPOQUIBHBIX  KJjaccaX, OKa3blBa€T  IOMOIIb
oOyyaromumcs B X Npo(hecCHOHATBHOM U COLIMATILHOM CaMOOIPEIETICHHUH.

N3meHeHus1, BHeCEHHBIE B AaBTOPCKYI0 IPOTrpaMMy
B aBTopckyto nporpammy o anredpe FO.H.MakapsrueBa, H.I'.Munnrok, K.1
Hemikora, C.b.CyBopoBoii B 7-9 kiaccax M3MEHEHHSI HE BHOCWINCH :
7 KJacc.

KosmuecTBo yacos
Conepxanue maTepuana aBTOpCKas pabouast
porpamma mporpamma
BolpakeHusi, TOXAeCTBa, YpaBHEHUS 26 26
DyHKITUN 18 18
CreneHb ¢ HaTypaJIbHBIM MTOKa3aTeaeM 18 18
MHorouseHbl 23 23
@DopMyJIbl COKPAILIEHHOI'O YMHOKEHHUS 23 23
CucreMbl TMHENHBIX YPABHEHHIM 17 17
[ToBTOpEHUE 11 11




8 kJacc.

KomnnaecTBo yacos
Conep:kanue Matepuasa aBTOpCKas pabouas
mporpamMma nporpaMmma

ParmonanpHbie 1pobu 26 26
KBagpatHbie KOpHH 24 24
KBanpaTHbie ypaBHEHUS 24 24
HepaBeHncTsa 20 20
CreneHsb ¢ eTIbIM MoKa3aTeneM. DIEMEHTH 13 13
CTAaTUCTUKHU

[ToBTOpEHME 29 29

9 kaace.

KonnuectBo yacos
Conepxanue marepuana aBTOpCKast pabouas
mporpaMmma IporpaMma

KBagparnunas QyHKIus 29 29
VYpaBHEHUS 1 HEPABEHCTBA C OJTHON MTEPEMEHHOM 20 20
VYpaBHEHUS U HEPABEHCTBA C ABYMSI IEPEMEHHBIMH 24 24
Apudmernueckas 1 reoMeTpruecKasi IpOrpecCuu 17 17
DneMeHTbl KOMOMHATOPUKU U TEOPUS BEPOSITHOCTEH 17 17
IToBTOpEeHUE 29 29

Conep:xanue y4eOHOro nmpeamera

7 KIIACC
1. BbIpaxkeHusi, ToxAeCTBA, YpaBHeHHsI ( 26 4acoB, u3 Hux 2 uaca
KOHTPOJIbHbIE PadOTHI )

UYucnoBble BbIpaXeHUs: C mnepeMeHHbIMU. [Ipocteitmme mnpeoOpazoBaHus
BBIDAKCHUN. YPABHEHUE, KOPEHb ypaBHEHUs. JIMHEWHOE ypaBHEHUE C OJHOWU
IepeMeHHON. PemeHne TEKCTOBBIX 3ajlad METOJOM COCTAaBJICHUS YPaBHEHHI.
CraTucTu4ecKue XapakTePUCTUKHU.

OcHoéHasi yenb — CUCTEMaTU3UPOBATh U OOOOIIUTH CBEICHUS O
npeo0pa3oBaHUAX AIreOpanyecKUX BBIPAXKEHUN U PEIICHUH YpaBHEHUH C OJIHOM
IIEPEMEHHON.

ITepBas Tema Kypca 7 Kjacca BJISETCS CBS3YIOIIMM 3BEHOM MEXIY KypcoM
MaTeMaTuku S5—6 KiIaccoB U KypcoMm ainreOpbl. B Hell 3akperuistorcs
BBIYHMCIIUTENbHbIE HAaBbIKA, CHUCTEMATU3UPYIOTCS W O00OOIIAIOTCS CBEACHHS O
npeo0pa30BaHUAX BhIPAKCHUN U PEIICHUN YPaBHEHUH.

Haxoxxnmenvne 3HaueHWN YHUCIOBBIX M OYKBEHHBIX BBIPAKCHUN JaeT
BO3MOKHOCTb NOBTOPHUTH C YYalllUMMCS IIPaBWJIa JEHUCTBUU C PalMOHAJIBHBIMU
YUClIaMUd. YMEHHUS BBINOJHATH apu(PMETHUECKHe ACUCTBUS C PAUOHATBHBIMU
YHUCIIaMU SIBJISIOTCSI OTIOPHBIMU JUIsl BCero Kypca anreOpbl. Cienyer BbISICHHUTb,
HACKOJIbKO MPOYHO OBIAJEAM HMMS Yy4Yalluecs, M B clydyae HEOOXOAMMOCTHU
OpraHu30BaTh MOBTOPEHHE C LEJIbI0 JMKBHUIALMU BBISBICHHBIX MPOOEIIOB.




Pa3BUTHIO HAaBBIKOB BBIUYMCIEHUN JTOJDKHO YAENATHCS CEPhE3HOE BHUMAHUE U B
JabHEHIIeM MPY U3YYEHUH IPYTUX TEM Kypca anreOphl.

B cBf3M ¢ paccMOTpeHHEM BOMNpPOCAa O CPABHEHWM 3HAYEHUN BBIPAXKECHUI
pacLIMPSIOTCSA CBEICHUS O HEPABEHCTBAX: BBOJATCS 3HAKU > U <, 1a€TCS MOHITHE
O IBOMHBIX HEPABEHCTBAX.

[Ipu paccmoTpeHun npeoOpa3zoBaHui BbIpakeHUH (HopManTbHO-ONIEpaTUBHBIC
YMEHHSI OCTAIOTCS HA TOM K€ YPOBHE, yUaIlIUECs MOJHUMAIOTCA Ha HOBYIO CTYIIEHb
B OBJIQJICHUM TeOpHueil. BBOAATCSA MOHATUS «TOXIAECTBEHHO PAaBHbBIE BBIPAKECHUS,
«TOXJIECTBO», «TOXKICCTBEHHOE MpeoOpa3oBaHUE BBIPAKEHUN», COJEpIKaHUE
KOTOPBIX OyJeT TMOCTOSHHO pPAacKpbIBaThCA M YINIyONATbCA TpU H3yYECHUHU
npeoOpa3oBaHuil pa3NUYHBIX anredpanyeckux BoipakeHuil. [loguepkuBaercs, 4yTo
OCHOBY TOXECTBEHHBIX MpPeoOpa3oBaHUN COCTABIAIOT CBOWCTBA JCUCTBUM HaJ
YUCIIAMH.

YcunuBaercs poJib TEOPETUYECKUX CBEICHUI IIPU PACCMOTPEHUH YPaBHEHU.

C uenpio obecrieueHUs: OCO3HAHHOI'O BOCHPHATHS yYaIllMMHCS aJITOPUTMOB
pelIeHUs] ypaBHEHUM, BBOJIUTCS BCIIOMOIAaTEIIBHOE IIOHATHE PAaBHOCUIIBHOCTH
ypaBHEHUH, QGOPMYIHPYIOTCS U PaA3bACHAIOTCA Ha KOHKPETHBIX MpUMepax
CBOMCTBA PpPABHOCWIBHOCTH. JlaeTcsd TOHATHE JIMHEWHOIO ypaBHEHUS W
UCCIIEyeTCs BOIPOC O 4YHUCIE €ro KopHel. B cucreme ympaxkneHuidt ocoboe
BHUMAHUE YJIENAETCS PEUICHUI0 YPaBHEHWI BHUAA ax = 6 MNpPHU Pa3IUYHBIX
3HaueHUAX a u 6. [Iponomxkaercs padoTa Mo GOpMUPOBAHUIO Y YHAITUXCS YMEHUS
MCIIOJI30BaTh anmnapar ypaBHEHUIN KaK CPEJCTBO ISl PEIIEHUs TEKCTOBBIX 3ajad.
YpoBeHb CIOKHOCTH 3aa4 3/IeCh OCTAETCs TAKMM JKe, KakK B 6 Kiacce.

N3yuyeHnue Tembl 3aBepLIACTCS O3HAKOMJICHHEM YYAIUXCSA C MPOCTEUIIUMHU
CTaTUCTUYECKUMHU  XapaKTEPUCTUKAMH: CPEAHUM apU(METHUYECKUM, MOJOH,
MEIUaHOM, pa3mMaxoM. YyammMecss JODKHBI YMETh  HCIOJIb30BaTh  ATHU
XapaKTepUCTHUKHU VISl aHAIM3a PS/Ia TAaHHBIX B HECJIOKHBIX CUTYaIUsX.

2. @®ynkunu (18 4acoB, u3s Hux 1 yac KOHTPoJILHAs padoTa )

OyHkIus, 06acTh onpeaenenus GyHkuud. Berauciaenue 3HaueHn GyHKIUNA
no dopmyne. I'pabuk dbynkuun. Ilpsmas mponmopiuroHATILHOCT U €€ Tpaduk.
Jluneiinas Gyukus u ee rpaduk.

Ocnognas yerb — O3HAKOMHUTb ydyalIUxXxcs C BaXHEHIINMU
(GYHKIIMOHATFHBIMU TIOHITHSIMHA U ¢ TpaduKaMy MPSIMON TTPOTIOPIIMOHAIBHOCTH U
JUHENHON PyHKIMU 00IIEero BUA.

JlanHast Tema SBIAETCS HadaJdbHBIM DJTallOM B  CHUCTEMAaTHUECKOM
(GYHKIIMOHATBFHON MOATOTOBKE y4aIUXCs. 3/1eCh BBOJSTCS TaKue MOHATHS, Kak
byHKUMS,  apryMeHT, oOjacTh omnpeneiaeHuss (yHKUuH, rpaduk QyHKUIUU.
OyHKIUA TPaAKTyeTCsd KakK 3aBUCUMOCTb OJHOM NIEPEMEHHOM  OT Jpyrou.
VYyamuecss moay4yaroT MepBoe MPEACTaBICHUE O crocobax 3amaHus QyHkiuu. B
JaHHOW TeMe HauuWHaeTcss paboTa Mo (POPMHUPOBAHUIO Yy YYAIIUXCS YMEHHM
HAXOAMTH 1O (opMyIie 3HaueHne (PyHKUIMU IO U3BECTHOMY 3HAYEHUIO apryMeHTa,
BBITIOJIHATH TY K€ 3aJa4y 1Mo rpaduKy U peuath 1no rpaduky o0paTHyro 3a7a4y.

OyHKIMOHANBHBIE TOHATUS TOJY4YalOT CBOKO KOHKPETHU3ALMIO TpHU
U3y4YeHUU JUHEHMHOW (yHKUMM © €€ YacTHOro BuAa —  MpsIMOU
IPOMOPIUOHATBHOCTA. YMEHHUSI CTPOUTh W UMUTaTh Tpaduku STUX (QyHKIMN



IIUPOKO HKCIOJB3YIOTCSI KAaK B CaMOM Kypce anreOpbl, Tak M B Kypcax
reoMeTpud U (pusuku. Yyaimumecs TOJDKHBI —TOHMMaTh, KakK BIMAET 3HaK
koddduimeHTa Ha  pacHoyioKeHHE B KOOPAMHATHOW IJIOCKOCTH Tpaduka
byukmuun y = kX, rme kK # 0, kak 3aBucuT OT 3HaucHHi K m Db B3ammHOe
pacrosiokenue rpadukoB AByX QyHKIHH Buga y=KX+b.

dopMUpOBaHUE BCEX (GYyHKUMOHATBHBIX — MOHSATUH U BbIpa0OTKa
COOTBETCTBYIOIIUX HABBIKOB, a TAKXKE N3YUCHUE KOHKPETHBIX (DYHKIIHI

COTIPOBOXK/IACTCSI  PACCMOTPEHUEM TPUMEPOB pEaJbHBIX 3aBHCHMOCTEH
MEXIy BEJIMUMHAMH, YTO CIIOCOOCTBYET YCHJICHHIO MPUKIIATHON HAIIPABICHHOCTH
Kypca aJreopsl.

3. Crenenb ¢ HaTypajJbHbIM moka3arejeM( 18 4yacoB, uz mux 1 wac
KOHTpOJIbHAsi paboTa)

Crenenp ¢ HaTypaJIbHBIM NIOKA3aTENEM U €€ CBOMCTBA. OHOWIEH.

OYHKIHS Y= X°, y=X° U UX TPadUKH.

OcHosHas yenb - BHIpad0TAaTh YMEHUE BBITIOIHATD JEHCTBUS HAJl CTECIICHSIMU

C HaTypaJIbHBIMH MMOKA3aTEISIMHU.

B nanHoit Teme naetca omnpeJiesieHue CTENeHU C HATYPaJIbHBIM MTOKa3aTeIeM.

B kypce wmarematuku 6 Kjacca yyaniuecsl YK€ BCTPEYAIMCh C MpPUMEPaMHU
BO3BEJICHHS YMCENl B CTEMEHb. B CBSA3M C BBIUMCICHUEM 3HAYCHHUU CTETEHU B 7
KJlacce JaeTcsl MPEJCTaBICHUE O HAXOXKJIECHUU 3HAYEHUW CTENEHU C IMOMOIIbIO
KaJIbKYyJIsITOpa.  PaccMaTpwBalOTCs  CBOWCTBA CTENEHHM C  HATypPaJIbHBIM
nokaszareneM. Ha npumepe nokazatenbcrBa cBOMCTB ¢ -a" =a" " " a" :a"=d" ™,
rne m > n, (@")" = a™ (ab)" = 4"b" yuammecs BnepBbIe 3HAKOMATCH C
JIOKa3aTeIbCTBAaMH, MPOBOJUMBIMUA Ha alreOpandeckoM MaTepuaie. YKa3aHHBIC
CBOMCTBA CTENEHW C HATypaJIbHBIM ITOKa3aTeJeM HaXOASAT NPUMCHECHHE IIPU
YMHOKCHHHM OJHOWICHOB M BO3BEJACHUU OIHOYJICHOB B creneHb. [lpum
HAXOXKJICHUU 3HAYEHUU BBIPAXKECHHM, COJEpKalllUuX CTEINEHU, 0C000€ BHUMAaHUE
cieayeT oOpaTUTh Ha MTOPSAI0K JSHCTBUIA.

PaccMotpenne GyHKIMI ¥ = X°, y = X° MO3BOJSET MPOJODKUTE PaboTy T10
GbOopMHUpPOBaHUIO YMEHHM CTPOUTH M 4UTaTh rpaduku QyHkuuid. Baxxno obpaTtuth
BHUMAHHE VYAIIUXCS HAa OCOOCHHOCTH rpaduka (yHKIuH y = x°. rpadux
MPOXOJUT Yepe3 Hadajio KOOpAWHAT, OCh Oy SABISETCS €ro OChI0 CHUMMETPUH,
rpaduK pacmoioKeH B BEpXHEH MOTYTUIOCKOCTH.

YMmenne crpoutb rpaduke QYHKIEA y= x° B y = X° HCIONB3YeTCS IS
O3HAKOMJICHUS yJaluXxcs ¢ rpad)uyecKuM CriocoOOM pPEIeHUH YPaBHEHUM.

4. MHuorowiensl (23 yaca, u3 Hux 2 4yaca KOHTPOJIbHbIE PaGoThI)

Muorowren. ClioXeHHE, BBIUMTAHWE W  YMHOXEHHE MHOTOYJICHOB.
Pazoxenne MHOTOWICHOB HA MHOYKHUTEITH.

OcHosHas yenb — BBIPAOOTATh YMEHHUE BBITIOIHATH CIIOKCHUE, BBIYMTAHUE,
YMHOKEHHE MHOTOUYJICHOB M Pa3JIOKCHHE MHOTOYJICHOB HA MHOKUTEIIH.

JlanHass Tema urpaer (QpyHIAMEHTAIBHYIO POJIb B (POPMHUPOBAHWUU YMEHUS
BEITIOJIHATh TOKJIECTBEHHBIC TIPEOOpA30BAHUS areOpandecKnX BBIPAKEHUN.
dopmupyembie 37eCh (HOPMATBHO-OTICPATUBHBIC YMEHUS SBJISIOTCS OMOPHBIMU
Py U3yYEHWUU JCUCTBUN C PAlMOHAIBHBIMUA APOOSMHU, KOPHSMH, CTEMEHSIMH C
paIMOHAIBHBIMU TTOKA3aTEIISIMH.



W3yyeHne TemMbl HAYMHACTCS C BBEJCHUS MOHSATHA  MHOTOYICHA,
CTaH/JIapTHOTO BHJIAa MHOTOWICHA, CTENICHH MHOro4YwIeHa. OCHOBHOE MECTO B ATOM
TEME 3aHUMAIOT aJIrOPUTMBI JEHCTBUA C  MHOTOWICHAMH — CJIOJKCHHE,
BBIYMTAHUE U YMHOXKCHHE. YYalecs JODKHBI TOHUMaTh, 4TO CYMMY, pPa3HOCTb,
IPOM3BEICHUE MHOTOUWICHOB BCET/Ia MOXKHO IMPEJCTaBUTh B BUJIEC MHOTOUWICHA.
JIeWCTBHS CIIOKEHHS, BBIYUTAHUS W YMHOXXEHHS MHOTOYICHOB BBICTYIAIOT
KaK COCTAaBHOW KOMITOHEHT B 3aJlaHHSX Ha MPeoOpa30BaHMS IEIbIX BhIPAKCHHH.
[TosToMy Herenecooopa3Ho MePexoauTh K KOMOMHUPOBAHHBIM 3aIaHUSIM MPEKIIC,
YeM YCBOCHBI OCHOBHBIC aJITOPUTMBHI.

Cepbe3Hoe BHUMAHHE B 3TOH TEMe yJeNsAeTCs Pa3ioKeHUI0 MHOTOYICHOB Ha
MHOYKHUTEITU C MTOMOIIBIO BBIHECEHUS 32 CKOOKH OOIIEro MHOKUTEIIS M C TTOMOIIBIO
rpynmupoBkd.  CootrBerctByromue — IIpeoOpa3zoBaHus  HaxoAsST  IMPOKOE
IPUMEHEHHE Kak B Kypce 7 Kjacca, Tak U B MOCICIYIONIMX Kypcax, OCOOCHHO B
JICUCTBUSIX C PATMOHAIBHBIME JPOOSMH.

B nmanHO#l Teme ydamimecss BCTPEYAIOTCS C TMPUMEPAMHU HCIOJIb30BaHHS
paccMaTprBaeMbIX TpeoOpa3oBaHWN MPH PEUICHUH pPAa3HOOOpAa3HBIX 3aaay, B
YACTHOCTU TPH PEUICHUW YpPaBHEHUH. JTO TO3BOJSET B XOJIE M3YUCHHS TEMBI
HPOJIOJDKUTH PaboTy Mo (OPMHUPOBAHHIO YMEHHS peIlaTh YPaBHEHUS, a TaKKeE
pemiath 3aJa4d METOJOM COCTaBJIICHHsI ypaBHEHWH. B wumcio ympaxHeHuid
BKJIFOUAIOTCS HECTIOXKHBIC 3a[aHuUs Ha JIOKA3aTeIbCTBO TOXKIIECTBA.

5. DopMyJibl COKPALIEHHOI0 YMHO:KeHMsl (23 4Yaca, m3 Hux 2 4yaca
KOHTPOJIbHBIE paﬁOTbl)

®opmyist (a + b)? =a® £ 2ab + b7, (a +b)®=a® + 34® + 3ab* £ b°, (a+ b) (d°
+ ab + b%) = a® + b®. TIpumenenne (GopMys COKPAIEHHOrO YMHOXCHHS B
npeoOpa30BaHUIIX BHIPAKCHHUI.

OcHosnast yenb — BbIPAOb0OTATh YMEHHE MPUMEHSTH (OPMYJIBI COKPAIIIEHHOTO
YMHOXXCHHS B MpPeoOpa3OBaHUSAX LENbIX BBIPAKCHUH B MHOTOWICHHI U B
Pa3NI0KCHUU MHOTOUJICHOB HA MHOKUTEITH.

B nannoit Teme mnpomorpkaercs padora mo (QOPMUPOBAHUIO y YHAIIMXCS
YMEHUSI BBITIOJHATh TOXIECTBEHHBIC TMPEOOPA30BAaHUS IICJBIX BBIPAKCHUIL.
OCHOBHOE BHHMaHHE B TeMe yznemsiercst popMytam (a - b) (@ + b) =a® - b% (a +
b)> = a° + 2ab + b®. Yuammecs TOMKHBI 3HATH 9TH (OPMYITBI K COOTBETCTBYIOLIHE
CIIOBECHBIE (POPMYJIHPOBKH, YMETh MPUMEHITh UX KaK «CJCBa HANpaBO», TaK W
«CTIpaBa HAJIECBOY.

Hapssny ¢ yka3aHHBIMH  PacCMaTpUBAIOTCS  Takke  (OPMYIIBbI,
a®+b* = (a+b)a’ Fab+b?). OXHAKO OHM HAXOIST MEHbIIEE IPUMEHEHHE B KypCe,
MOATOMY HE CIICIyeT H3JIUIIHE YBJICKAThCS BBITOJHCHUEM YNPAXKHEHUH Ha WX
UCIIOJIb30BAHUE.

B 3akimo4nTeNnbHON YacTH TEMbl PACCMAaTPUBACTCS MPUMEHCHUE THUITUMYHBIX
IPUEMOB Pa3JI0KEHHUsSI MHOTOWICHOB HA MHOXXHUTEIHM, a TaKXKe UCIIOJIb30BAHUE
npeoOpa30BaHU ENbIX BRIPAKECHUI [T PEIICHUS IIMPOKOTO KPyra 3ajad.

6. Cucrembl JuHeHHBIX YpaBHeHHil (17 4yacoB, u3 nHux 1 yac KOHTpoOJIBLHaS
padora)



Cucrema ypaBHeHUi. PenmieHue cucTeMsbl IByX JIMHEWHBIX YPAaBHEHHM C TBYMs
IIEPEMEHHBIMM M €r0 TIeOMETpHUYECKas HMHTeplpeTanus. PemeHue  TEKCTOBBIX
3aJ1a4 METOJIOM COCTABJICHUSI CHCTEM YPABHEHUM.

Ocnoenas  yenb — O3HAKOMUTDH YYALIUXCSI CO CIOCOOOM pEIIEHUs CHUCTEM
JVUHEWHBIX YPAaBHEHMH C JIByMsl INE€PEMEHHBIMH, BBIpA0OTaTh yYMEHME peEIIaTh
CUCTEMBI YPABHEHUI U PUMEHSATH UX IIPU PEIICHUH TEKCTOBBIX 3a1a4.

M3yuyeHnue cucreM ypaBHEHUHM pacmpenernsercs Mexay Kypcamu 7 u 9
KJIaccoB. B 7 knacce BBOOWTCS IOHSATHE CHUCTEMBI M PACCMATPUBAKOTCA CUCTEMBI
JIMHEWHBIX YPABHEHUN.

N3noxxeHne HaYMHAETCs C BBEACHUS NIOHATUS «JIMHEWHOE YPABHEHHUE C ABYMS
IIEpEMEHHBIMWY. B crucTemMy yNpa)KHEHUH BKJIIOYAIOTCS HECIIOKHBIE 3aJaHUS Ha
pelIeHrEe JTUHEUHBIX YPABHEHNHN C IBYMsI IEPEMEHHBIMH B LEJBIX YUCIAX.

dopmupyeTcsi  yMeHUE CTpoWTh rpaduk ypaBHeHus a + by = ¢, rae
a#0 u 6=#0, TIPU pa3IMYHBIX 3HAUCHHAX da, D, c. BBexenue rpadudeckux
00pa30B J1a€T BO3MOYKHOCTb HAIJIITHO HCCIIEOBATh BOIPOC O YHCIIE PEIICHUI
CUCTEMBI JIBYX JIMHEHHBIX YPAaBHEHUH C ABYMS IIEPEMEHHBIMU.

OCHOBHOE MECTO B JIaHHOM TE€ME 3aHHMAET U3YyYECHHE AITOPUTMOB PELICHHUS
CUCTEMBbl  JIByX JIMHEWHBIX YpPAaBHEHUH C JBYMsI NEPEMEHHBIMH CIIOCOOOM
ITOJCTAaHOBKH U crnocoOoM  clokeHus. BBeaeHwe  cUCTEM NO3BOJSIET
3HAQUUTENBHO PACHIMPUTh KPYr TEKCTOBBIX 3aJad, pEIIAEMbIX C ITOMOUIBIO
anmnapara anreopsl. [I[puMeHeHre cucteM ynpouiaeT npouece NepeBoia JaHHbIX
3aJlayy ¢ OOBIYHOTO SI3bIKa HA SI3bIK YPAaBHEHUIA.

7. IloBTopenue (11 4acoB, u3 nux 1 4ac KOHTPOIBLHAsI padoTa)

TEMATHYECKOE IINTAHUPOBAHME
4 u ¢ HeOdenro, 6cezo 136 u

Homep Conep:xanue marepuaJjia KoauuyecTBO
napa- 9yacoB
rpaga
I'naBa |. BoipaxeHusi, TOXK/1eCTBA, yPABHEHUS 26
1 Boipaxxenus 5
2 [IpeoOpa3zoBaHue BbIpaKeHUI 6
KontposbHas padora Ne 1 1
3 YpaBHeHUS ¢ OTHON TIEPEMEHHOM 9
4 CTaTucTHYECKHE XapaKTEPUCTUKH 4
Kontponbnas pabora Ne 2 1
I'naga |l. ®ynkuuun 18
3) @DYHKIUU U UX rpauku 7
6 Jluneninas QyHKIms 10
Kontponbsnas pabota Ne 3 1
I'nasa lll. Crenens ¢ HATYpaJIbHBIM MOKAa3aTeJIeM 18
7 CrerneHp 1 ee CBOMCTBA 10
8 OmHOYJICHBI 7
Kontponbsnas padota Ne 4 1




I'maBa IV. MHoro4/jieHbI 23

9 CyMMa 1 pa3HOCTbh MHOTOYJICHOB 4
10 [TpousBeeHne oqHOUIEHA U MHOTOYJICHA 7
KoHTtposabsHas padora Ne 5 1
11 | IlpousBeneHne MHOTOYWICHOB 10
KoHTtposbHas padota Ne 6 1
I'naBa V. ®opmyJibl COKPAIIEHHOT0 YMHOKEHUH 23

12 | KBagpaT cyMMBI U KBaJIpaT pa3HOCTH

13 | Paznocts kBajgpaToB . Cymma M pa3HOCTb KyOOB

14 | IlpeoOpa3oBaHue LEJIBIX BHIPAKECHUI

6
6
Kontponsnas pabora No 7 1
9
1

KonTponbnas pabota Ne 8

I'naBa VI. Cucrembl JIMHEeHBIX YPABHEHUH 17
15 | JIunelinble ypaBHEHUS C ABYMSI IEPEMEHHBIMH U UX 6
CBOMCTBaA
16 | Pemienue cuctem TUHEHHBIX ypaBHEHUIN 10
KonTponbnas paborta Ne 9
IloBTOpEeHME 11
WTOrOBBIi 3a4eT 1
HToroBas KOHTpoJIbHAs paboTa 1
8 KJIACC

1. PanuoHajabHbIe Apo0H (26 4aCOB, U3 HUX 2 4aca KOHTPOJIbLHbIE PAGOTHI)
PanmonanpHas apoO6b. OCHOBHOE CBOMCTBO JAPOOHM, COKpaIleHUE ApOoOeH.
ToxecTBeHHbIE NPeoOpa30BaHUs PALMOHANBHBIX BBIPAKEHUI

OyHKIUA y = gee rpaduxk.

OcHoenasi yeab — BbIPA0OTaTh YMEHHUE BBIMIOJHATH TOXKICCTBEHHbIC
npeoOpa3oBaHUsl PAIIMOHATBHBIX BHIPAXKEHUM.

Tak kak JEHCTBHUS C pallMOHAIBHBIMU JPOOSMH CYIIECTBEHHBIM 00pa3oM
OMUPAIOTCS Ha JACHCTBUS C MHOTOYJIEHAMHM, TO B Hadajlle TEMbl HEOOXOAUMO
MOBTOPUTH C yUAITUMUCS MTPEOOPA30BAHUS LIETBIX BBIPAKCHUM.

['maBHOE MeCTO B JaHHOH TeME 3aHUMAIOT aJITOPUTMBI JEHCTBUH C JAPOOSMH.
VYuamuecst TOMKHBI MIOHUMAaTh, YTO CYMMY, Pa3HOCTb, IPOU3BEJICHUE U YACTHOE
npoOel Bcerga MOXKHO TMPEACTaBUTh B BuAe ApoOu. IlpmoOperaembie B gaHHOU
TEME YMEHUS BBINIOTHAThH CIOKEHUE, BEHIYUTAHUE, YMHOXKEHUE U JCJICHUE polei
SBJISFOTCS OMIOPHBIMU B MPeoOpa3oBaHMsIX NPOOHBIX BhIpaxeHui. [loaTomy um
cieayer yAenauTh oco0oe BHHMMaHue. HemenecooOpa3Ho TmepexoauTh K
KOMOMHUPOBAHHBIM 3aJIaHUSIM Ha BCE JICUCTBHUS C JIpoOSIMU Tpexae, yeM OyayT
YCBOEHBI OCHOBHBIC aJITOPUTMBI. 3a/1aHUSI HA BCE IEUCTBUA C APOOSIMH HE JTOKHBI
OBITh U3JTUIITHE TPOMO3JAKUMHU U TPYAOCMKUMHU.

[Ipn HaxoXJIeHWM 3HAYEHUU JpoOel IaroTCs 3aJaHUsl HAa BBIUYMCICHHUS C
MOMOIIBI0  KaJIbKyJIsITOpa. B maHHOM TeMe pacIIMpsIOTCs CBEACHUS O




CTATUCTUYCCKUX XAPAKTCPHUCTUKAX. BBOI[I/ITCH IMOHATHC CPCAHECTO T'apPMOHHUYCCKOTI'O
paAaa IOJOKUTCIbHBIX YUCCII.

N3yyenue TeMbl 3aBeplIaeTcsi paCCMOTPEHHEM CBOUCTB Tpaduka GyHKIUU
_k
y= —.
X

2. KBaapatHble kopHH (24 yaca, u3 HuX 2 yaca KOHTPOJIbHbIE PadoThI)

[Tonsitue 00 wppanuoHaNbHBIX yuciax. OOmuMe CBelIeHUsI O JIEUCTBUTEIbHBIX
yucinax. KsaapaTHeiii KopeHb. [loHSATHE O HaxXOXIEHWU MPHUOIMIKEHHOTO
3HAYEHUs KBaJApaTHOTro KopHs. CBoiicTBa KBaJpaTHbIX KopHeH. IIpeoOpa3oBaHus
BBIPAKEHHH, colepKaluxX KBajpaTHble KopHH. DyHKIMs Y =+/x, ee cBoiicTBa U
rpaduk.

OcHoéHas yenb — CUCTEMATU3UPOBATh CBEICHUS O PALMOHAIBHBIX YUCIAX U
JaTh TpeJCcTaBiieHne 00 HWPpPALMOHAIBHBIX YHCIAX, PACIIMPUB TEM CaMbIM
MOHATUE O YHUCIIE; BBIPA0OTATh YMEHHUE BBINOJIHATH MPE0OPa30BAHMS BBIPAXKEHUH,
COZIEpIKAIINX KBAAPATHBIE KOPHHU.

B nannOM TeMe yyamuecs MOJIy4arOT HAa4aJIbHOE IPEACTABICHUE O IOHATUH
neiictButensHoro uucnaa. C 3Tol 1enbio 000011al0TCsd M3BECTHBIE CBEACHUS O
pauuoHaiNbHbIX 4Yucnax. JUIsi BBeNEHUS  IOHATHS  UPPALMOHAIBHOIO 4YHUCIA
UCIIOJIB3YETCsl UHTYUTUBHOE MPEICTABICHUE O TOM, UYTO KaXKIAbIM OTPE30K MUMEET
JUIMHY W T03TOMY KaXJOW TOYKE KOOPIMHATHOW MNPSIMON COOTBETCTBYET
HEeKoTopoe uyucio. IlokaspiBaeTcs, YTO CyIIECTBYKOT TOYKH, HE HMEIOLINE
palMoHaIbHBIX abCITUCC.

[Ipy BBEIEHMM TIOHATHS KOpPHS IIOJIE3HO O3HAKOMWUTH y4YalllUXCS €
Hax0>KJICHUEM KOPHEU € MMOMOLIBIO KaJIbKYJIATOPA.

OCHOBHOE BHHUMAHME YJEISETCS MOHATUIO apUPMETHYECKOTO KBAJAPATHOIO
KOpHS M CBOMCTBaM apH(pPMETUUYECKUX KBaJpaTHbIX KopHeH. Jloka3piBaroTcs

TEOpeMbl O KOPHE W3 IIPOM3BEICHUS M IpoOH, a TaKke TOXKICCTBO Va’ =|dl

,KOTOpBbIE MOIYYaroT MPUMEHEHNE B PEOOPA30BAHUAX BBIPAKEHUM, COAECPIKALIIX
KBaJlpaTHble KOpHU. CnenuanbHOEe BHUMAHUE YAENSIETCS OCBOOOXKIACHHUIO OT

a @
NPRNPENEY
YMeHnue npeoOpa3oBbIBATh BHIPAKEHUS, COIEPIKAIUE KOPHH, YACTO HCIIOIb3yeTCs
KaK B CaMOM Kypce anreOpbl, TaK MU B Kypcax TeoMeTpHuH, anreOpbl| M Haudam
aHanu3a.

[Iponomxkaercas pabora 1o pa3BUTHIO (YHKIMOHAJIBHBIX TIPEICTABICHUN
yuammxcs. PaccmarpuBatorcs GyHKums y = /0, ee cBoiicTea u rpadmk. Ilpu

u3ydeHnH GYHKIMN y = /0 ITOKA3BIBACTCS e B3aMMOCBSI3b ¢ (BYHKIHEH y = X%, /e
x>0.

3. KBaaparnble ypaBHeHusl (24 yaca, us Hux 2 yaca KOHTPOJIbHbIE paGoThI)

KBaznparnoe ypasuenne. @opmyia KOpHEH KBAAPATHOIO ypaBHEHHs. PelicHue
panOHAJIbHBIX ypaBHeHHﬁ. Pemenne 3aJia4, MPHUBOIAINIUX K KBaJApaTHbIM
YPaBHEHUSIM U MPOCTSHIIINM PAIlHOHAILHBIM YPABHEHUSIM.

Ocnosnas  yenb — BBIPabOTaTh YMEHHS pelIaTh KBAJIpATHBIE YPaBHEHHS W
HpOCT@ﬁHlHC pallnOHAJIBHBIC YPABHCHUA U IPUMCHATh UX K PCIICHUIO 3a1a4.

UPpPALMOHATIBHOCTH B 3HAMeEHaTelle JIpoOM B BBIPAXKEHUSAX BUIA



B Havase Tembl NPHUBOAATCSA IPUMEPBHI PELICHHMS HEIMOJIHBIX KBAaJIPATHBIX
ypaBHEHUH. DTOT Marepuan CUCTEMAaTU3UpyeTcs. PaccmaTpuBaroTCs aaropuTMbI
pelIeHUsT HENOJHBIX KBaJIpaTHBIX YPAaBHEHUM Pa3jIM4HOIO BHUJA.

OCHOBHOE BHUMAHHME CJIEAYET YAEIUTh PEIICHUIO YPaBHEHHH BUIA ax® +ex-+c=0),
rie a#0, ¢ wucnonb3oBaHUeM (OPMYJIBI KOPHEM.

B nanHoli Teme ydaiuecs 3HakoMsATCS ¢ popMmyiamu Bueta, BeIpakarommmMu

CBSI3b MEX/1y KOPHSIMU KBaJpaTHOIO ypaBHEHHUS U ero kodpduiuenramu. OHu
WCIIONB3YIOTCA B JNAIBHEMIIEM MPHU JOKA3aTEIbCTBE TEOPEMBI O Pa3JIOKEHUU
KBaJPaTHOTO TPEXUYJICHA HA JINHEWHBIE MHOKUTEIH.

VYyamumecss o0BIaAeBarOT CrIOCOOOM pelIeHHs JIpOOHBIX  PalMOHAIBHBIX
YPaBHEHHUM, KOTOPBIM COCTOUT B TOM, YTO PEIICHUE TAKUX YPAaBHEHHUMU CBOJMTCS K
PELIEHUIO COOTBETCTBYIOIIUX LEJIbIX YPABHEHUU C IMOCIEAYIOIIUM HCKIFOUEHUEM
ITOCTOPOHHUX KOPHEM.

W3ydyeHne [OaHHOW TeMbl IIO3BOJISIET CYILIECTBEHHO PpACIIMPUTH ammapar
YPaBHEHUH, UCIIOJIB3YEMBIX [l PELIEHUs TEKCTOBBIX 3a/1a4.

4. HepaBencTBa (20 4acoB, u3 HUX 2 4aca KOHTPOJIbHbIE PAaGOTHI)

Hucnoseie HEPAaBEHCTBA U UX CBOMCTBA. [IouleHHOE ClIOKEHUE U YMHOKEHUE
YHCJIOBBIX HEpaBeHCTB. [lorpemHocTs M TOYHOCTh NpuOIMKeHus. JIuHeiiHble
HEPABEHCTBA C OJHOU MIEPEMEHHOM U UX CUCTEMBI

OcHosHnas yeib — O3HAKOMHUTH YYAIIUXCSl C NMPUMEHEHHEM HEPaBEHCTB IS
OLICHKM 3HAYEHUN BBIPAXKEHUHM, BBIPA0OTaTh YMEHUE pelaTh JIMHEWHbIE
HEPABEHCTBA C OJHON NEPEMEHHON U UX CUCTEMBI.

CBolicTBa YKCIIOBBIX HEPABEHCTB COCTABISIOT Ty 0a3y, Ha KOTOPOl OCHOBAHO
pelIeHNEe JIMHEWHBIX HEPABEHCTB C OJHOW IMEPEMEHHOU. TeopeMbl 0 MOYJICHHOM
CJIO)KEHUM W YMHOXXEHUU HEPABEHCTB HAXOIAT NPHUMEHEHWE IPHU BBINOJIHEHUHU
MPOCTENIINX YNPAKHEHUN HA OLICHKY BBIPAXKEHHM IO METOAY TpaHull. BBoasrcs
HNOHATHS a0CONIOTHOM MOTPENIHOCTH U TOYHOCTH MPHUOJMKEHUS, OTHOCUTEIbHON
IIOIPEIIHOCTH.

YMeHus: NpOBOAUTD ACAYKTUBHBIE PACCYKIACHMS IOJIy4arOT Pa3BUTUE KaK IIPU
JI0KA3aTEIbCTBAX YKAa3aHHBIX TEOPEM, TAK U IPU BBIIIOJHEHUU YIPAKHEHUM Ha
JI0Ka3aTeIbCTBA HEPABEHCTB.

B cBs3M C pelieHueM JIMHEWHBIX HEPABEHCTB C OJHOW IEPEMEHHOM HAaeTCA
IIOHSATHE O YHCIJIOBBIX IIPOMEXKYTKAX, BBOIATCS COOTBETCTBYIOLIME HA3BaHUSA U
o0o3HaueHusi. PaccMOTpeHHIO CHCTEM HEpPaBEHCTB C OJHOW MEepPEeMEHHOU
MPEAIIECTBYET O3HAKOMJICHHE YYAIIMXCS C TOHATUSAMHM I[EPECEUCHHUS U
00beIMHEHUS MHOYKECTB.

[Ipy pemieHMM HEPABEHCTB  MCHOJIB3YIOTCSI  CBOMCTBA  PAaBHOCHIIBHBIX
HEPaBEHCTB, KOTOPBHIE PAa3bsCHAIOTCS Ha KOHKpPETHbIX mpumepax. Ocoboe
BHHUMAaHHE CJIEyeT YJEIUTh OTPA0OTKE YMEHUS PellaTh MPOCTEillie HepaBeHCTBA
BHUJA ax > 6, ax < 6, OCTAHOBUBIINCH CIICIIMAJIbHO Ha clIy4ae, Korjaa a < 0.

B »TOoM Teme paccMaTpHBaeTCs TAKXKE PELICHUE CUCTEM JBYX JIMHEHWHBIX
HEPABEHCTB C OJHOW NIEPEMEHHOM, B YACTHOCTHU TAKUX, KOTOPBIEC 3alIMCaHbl B BUJIE
JIBOMHBIX HEPABEHCTB.

5. CreneHnb ¢ HeJbIM MoKa3arTejaeM. JjeMeHTbl cTaTUCTUKM (13 yacoB, u3
HHX 1 Yac KOHTPOJILHAsI paboTa)



Crenenb ¢ 1enbIM MOKa3zaTeneM U ee cBoiicTBa. CTaHIApTHBIA BUJ YHCIA.
HauanbsHble cBeieHUs 00 OpraHu3aIiuy CTaTUCTUYECKUX UCCISOBAHUM.

OcHoenas yenb — BBIPAO0TATh YMEHUE NMPUMEHSITh CBOMCTBA CTETICHU C 1IEITBIM
MoKa3arejieM B BBIYMCICHHUAX M IMPeoOpa3oBaHHAX, CPOPMHUpPOBATH HadalbHbBIC
MpeCTaBICHUs] 0 cOOpe M TPYIIUPOBKE CTATUCTHYECKUX JaHHBIX, UX HArJISTHON
MHTEPIPETALINH.

B otoii Teme ¢opMyIupyrOTCS CBOWCTBA CTEMEHH C IICJIBIM IMOKa3aTeseM.
Merton noka3aTenbCTBA 3TUX CBOWCTB INOKA3bIBAETCS HA IMPUMEPE YMHOXKECHHUS
CTEIIEHEM C OJIMHAKOBBIMHM OCHOBaHMSMH. JlaeTcsi MOHATHE O 3allMCH YHCJIa B
CTaHIApTHOM BuAE. [IpUBOASATCS NPUMEPHI KCIOIB30BAHUS TAKOW 3alKlCU B
bu3HMKe, TEXHUKE U IPYTUX 00JACTIX 3HAHUH.

VYyamuecs MoaydarOT HayajdbHbIE TpEACTaBlIeHUs] 00  OpraHu3aiuu
CTaTUCTUYECKUX HCCIeAOBaHUN. OHU 3HAKOMATCS C MOHATUSIMH T'€HEPATBHOU U
BBIOOPOYHOM COBOKYITHOCTH. [IpuBoasiTcst MIPUMEPHI MIPEICTaBICHUS
CTaTUCTHUYCCKHUX JIAaHHBIX B BHAC TaOJIMI[ YacTOT ¥ OTHOCHUTECIBHBIX YacTOT.
VYyammMcs npenjiararoTcs 3aJaHus Ha HaXOXJIEHHUE 110 TaOJIMIE 4YacTOT TaKHX
CTATUCTUYECKUX XapaKTePUCTHK, KaK cpelHee apupMEeTHYECKOoe, MOJia, pa3Max.
PaccmarpuBaeTcss BONpPOC O HArAHOM HWHTEPIIPETALMM  CTAaTUCTUYECKOU
nHpopmaruu. 3BecTHble ydamuMmcs CHoOcoObl HAIVBIAHOTO TPEICTaBICHUS
CTaTUCTUYECKUX JIAHHBIX C IIOMOIIBIO CTOJOYATHIX M KPYroOBBIX JHArpamMMm
PaCIIMPSIIOTCS 3a CYET BBEJCHUS TAKUX MOHATUM, KaK MOJIMTOH U TUCTOTPaMMA.

6. IToBropeHue(12 YacoB, us Hux 2 4aca KOHTPOJIbHbIE PadoOThI)



TEMATHYECKOE IINTAHUPOBAHUE

4 u 6 nHeoenro ¢ | nonyzoouu, 3 u 6 neoenio 6o |l nonyzoouu, écezo 119 u

Homep Conep:kanue maTepuaJia KosuvecTBo
fiapa- 4acoB
rpaga
I'naBa |. PanuonanbHble apoou 26
1 PanmonanpHbIe 1poOM M MX CBOICTBA 5
2 CymMa u pa3HOCTh Jipo0eit 7
KontponbHas pabora Ne 1 1
3 [TpousBenenue u yacTHOE ApoOEit 12
KoHTtposbHas padota Ne 2 1
I'nasa |l. KBagpaTHbie kopHu 24
4 JlelicTBUTEIbHEIC YHCIIA 3
3 ApudmMernueckuii KBaJpaTHbIA KOPEHb 6
6 CBoiicTBa apu(PMETHUECKOr0 KBAIPATHOTO KOPHS 4
KontponbsHas pabota Ne 3 1
7 [TpumeHeHne CBOMCTB apu(pMETHIECKOTO KBaAPAaTHOTO 9
KOpHS
Kontponsnas pabora No 4 1
I'aasa |ll. KBagpaTHble ypaBHeHus 24
8 KBagpaTHOE ypaBHEHUE U €70 KOPHU 11
KonTtponbshas pabora Ne 5 1
9 JpoGHbIe panmoHaIbHbIC YPAaBHEHUS 11
KontposnbHas pabota Ne 6 1
I'naBa |V. HepaBencTBa 20
10 | YucnoBble HEpaBEHCTBA M UX CBOWCTBA 8
KoHnTtposnbHas padora Ne 7 1
11 | HepaBeHcTBa C OJJHOM MEPEMEHHON U UX CUCTEMBI 10
KonTtposnbhsiit padota No 8 1
I'maa V. CreneHns ¢ neJbIM oKa3arejeM. JJeMeHThI 13
CTATUCTUKH
12 CrereHs ¢ 1IEJIBLIM IOKA3aTEIEM U €€ CBOMCTBA 8
KonTtposnbHas padora Ne 9 1
13 | DneMeHThI CTAaTUCTUKU 4
IloBTOpPEHME 12
W TOroBbIi 3a4eT 1
HToroBast KOHTpoOJIbHAS paboTa 2




9 KUIIACC

1. CpoiictBa pynkuuii. Kagparuunas pynkums (29 4acoB, u3 Hux 2 yaca
KOHTPOJILHbIE PaGoThI)

Oyukius. CpoiictBa  (ynkiui. KsanmpaTtHeiii  TpexuineH. Paznoxxenue
KBAJ[PATHOTO TPEeXdicHa Ha MHOKHTEH. OYHKIHS y = ax’ + éx + ¢, ee CBOICTBA U
rpaduk. CrenenHas QyHKIus.

OcHoséHas yenb— PaCUIUPUTh CBEACHHUS O CBOMCTBaX (PYHKIUH, 03HAKOMHUTH
yUYaluxcs co CBOMCTBAMU U rpa@UKOM KBaAPATUIHON (YHKITUH.

B Hauane Tembl CUCTEMATU3HPYIOTCA CBeleHUA O (PyHKuusax. IloBTopsrorcs
OCHOBHBIC TOHSATHUS: (PYHKLIHSA, apryMeHT, o0JacTb ompeaeneHus (yHKIUH,
rpaduk. JlaroTcs MOHATUS O BO3PACTaHUU U yObIBAHUHM (DYHKIHHU, MPOMENKYTKAX
3HAKOMNOCTOSIHCTBA. Tem caMmbIM co3gaercss 0Oas3a Juisl YCBOEHHUSI CBOMCTB
KBaJIPaTUYHOM M CTENEHHOW (YyHKUMH, a TaKke Uil JaJIbHEWILIEro yriyOJeHUs
(YHKIIMOHAJIBHBIX MPEJICTAaBICHUA NpU HM3yYEHUU Kypca aiaredpbl MW Hayail
aHaJIN3a.

[ToAroTOBUTENBHBIM IIArOM K H3YYEHHIO CBOMCTB KBaJpaTHUYHOW (YHKIUH
ABJISIETCSA TAKXKE PACCMOTPEHUE BOIIPOCa O KBAJAPATHOM TPEXUJIEHE U €ro KOpPHsX,
BBIJICJICHUHM KBajJpara JBYy4WI€Ha U3 KBaJApaTHOIO TPEXWICHA, pPa3JI0KECHUU
KBaJPAaTHOTO TPEXWICHA HA MHOXKUTEIH.

W3ydyenue kBaapaTWyHOW (YHKIMM HAYMHAETCA C PACCMOTPEHHUS (PYHKIUU
y=x’, eec CBOICTB H OCOOCHHOCTEH TpaduKa, a TAKKe UACTHBIX BUIOB
KBAAPATUIHON (GYHKIMH — GyHKIWMHA y=ax’ +6, y = a(x - m)°. DTH CBeIeHHS
UCIIOJIB3YIOTCSl TIPU M3YYEHUHW KBaApaTUYHON (yHKUMM oOmiero Buja. BaxHo,
qTO0BI yuampecss TOHAMM, uto rpaduk GyHKIMH y = ax’ + éx + ¢ MOXer
OBITH TMOJYy4YeH U3 rpaduka QYyHKIUH ) = ax° € TMOMOIIbIO JABYX MapajuieIbHBIX
mepeHocoB.  Ilpmembl  mocTpoenms — rpadmka  QyHKmEE  y=ax’+ex-tc
0oTpabaThIBAlOTCS Ha KOHKPETHBIX mpumepax. IIpu 3TOM o0coboe BHHUMaHuE
CIIEyeT yIeIUTh (POPMHUPOBAHUIO Y y4YalIUXCS YMEHHS YKa3blBaTb KOOPIMHATHI
BEpILKHBI Tapabosibl, €€ 0OCb CHMMETPHUH, HallpaBJIEHUE BETBEH apadoJIbl.

[Ipu U3ydeHHUH 3TOW TEMBI JaJbHEUIIEE PA3BUTHE MOJYYaeT YMEHUE HAXOAUTh
no rpaguKy MPOMEXKYTKH BO3pacTaHUs H yObIBaHMS (PYHKIIMH, a TaKKe
IPOMEXYTKH, B KOTOPBIX (PYHKIIUS COXpaHSET 3HAK.

Vuaripecs: 3HAKOMSTCS CO CBOMCTBAMHU CTETIEHHOW QYHKIMK Y = X" IPU YETHOM
Y HEYETHOM HATypaJbHOM IOKa3arese n. BBOAUTCS NMOHATHE KOPHS n-1i CTEICHH.
Yuamuecs D0KHBI TOHUMAThL CMBIC 3amucell Buaa 3/—27,4/81. OHu momyuaror
MPEACTABICHUE O HAXO0XICHUM 3HAYEHUUW KOPHSA C IOMONIBIO KaJBKYJIATOpPA,
pUYEM BbIpaOOTKA COOTBETCTBYIOLIMX YMEHHM HE TpeOyeTcs.

2. YpaBHeHMS M HEPABEHCTBA ¢ OJJHOM nepeMeHHOM (20 yacoB, u3 Hux luac
KOHTpPOJIbHAsI paboTa)

[enwie ypaBHenus. J[poOHbIe paiinoHanbHbIe YpaBHEeHUs. HepaBeHcTBa BTOpOit
CTEIICHH C OJHOM NEpeMEHHOM. MeTo MUHTEPBAJIOB.

OcnogHas yenb — CUCTEMATH3UPOBATH U OOOOILIUTH CBEACHHUSI O PELICHUH
HEeNbIX W JAPOOHBIX pAalMOHANbHBIX YPaBHEHHM C OJHOM TepPEeMEHHOM,
chOpMHpPOBATH YMEHHE PelIaTh HEPABEHCTBA BHAA ax” + 6x + ¢ > 0 wmn ax’ + ex +
c<0,rnea#0.



B otoii Teme 3aBepliaeTcs M3y4eHUE pPAlMOHAJIBHBIX YPAaBHEHUM C OJIHOU
NEPEMEHHOI. B CcBfA3M ¢ 3TUM IPOBOAUTCA HEKOTOpOE 0000IIeHHE U yTiayOsieHue
CBEJICHUN 00 ypaBHEHMsIX. BBOIATCSA MOHATHUS LIEJIOTO PAllMOHAIBHOTO YPaBHEHUS
Y €T0 CTENECHU. Y4Yalrecs 3HaKOMATCS C PEIICHUEM YPABHEHUM TPEThEH CTENEHU
Y YETBEPTOM CTENECHH C MOMOUIBIO PA3JTI0KEHNS HA MHOKUTEIN U BBEICHMS BCIIO-
MOTATEJIbHOM NIEpEeMEHHOW. MeTron peuieHus ypaBHEHHMM IyT€M BBEACHUS
BCIIOMOTaTENbHBIX MEPEMEHHBIX OyJeT IMIMPOKO HCIIOJIb30BAThCA B JajbHEHIIEM
OpU PEIICHUH TPUTOHOMETPUUYECKUX, JOTapU(PMHUUECKHUX U JAPYTUX BHUJIOB
YPaBHEHUM.

Pacmupsitorcsa cBeleHHsI O pELIEHWH APOOHBIX PALMOHAIBHBIX YpPaBHEHMIA.
VYyanmecs 3HaKOMATCS ¢ HEKOTOPBIMH CIELHHUAIBHBIMA IPUEMAMU PELIEHUS TAKAX
YPaBHECHUM.

DOpPMHpPOBAHIE YMEHHUIA pelIaTh HEPaBEHCTBA BHAA ax” + 6x + ¢ > 0 wmm ax” +
6x + ¢ < 0, tne a # 0, ocymecTBIseTCs C ONOPOM HA CBEACHUA O Trpaduke
KBaJpaTUYHOW (YHKIMM (HampaBieHHE BETBEH mapaboiibl, €€ pacroIOKEHUE
oTHOcHTENbHO och Ox).

VYuyamuecss 3HaKOMATCA C METOJOM HHTEPBAJIOB, C IOMOILBK KOTOPOTO
PELIAIOTCS HECIIOKHBIE PALlMOHAJIBHBIE HEPABEHCTBA.

3. YpaBHeHUsI U HEPABEHCTBA C AByMsI lepeMeHHbIMH (24 yaca, u3 uux 1

4ac KOHTPOJIbLHAs paboTa)

VYpaBHeHUe C OBYMsI NepeMEeHHbIMH M ero rpapuk. CucteMbl ypaBHEHUUH
BTOpPOM cTeneHu. PemieHue 3amad ¢ NOMOIIBID CHCTEM YPAaBHEHUM BTOPOU
crereHd. HepaBeHcTBa ¢ IByMsl IEPEMEHHBIMU U UX CHCTEMBI.

OcHnosnas yenb — BBIPA0OTaTh yMEHHUE pelaTh MNPOCTEUIINE CHUCTEMBI,
COZIEpIKalllE€ YPaBHEHHE BTOPOW CTEIIEHU C IBYMS NIEPEMEHHBIMHU, U TEKCTOBBIC
3a/1a41 C MIOMOIIBIO COCTABJIEHUSI TAKUX CUCTEM.

B nanHHOW Teme 3aBeplIacTCs M3YYEHHE CUCTEM YPaBHEHUW C JIBYMs
nepeMeHHbIMU. OCHOBHOE BHMMAaHHUE YJIEISETCS CUCTEMaM, B KOTOPBIX OJHO M3
ypaBHEHUH TMEpPBOW CTENEHH, a JIpyroe BTOpoul. M3BecTHBIN ydammumcs crnocod
IIOJCTAHOBKM HAXOIUT 31eCh JAJbHEHIICEe NPUMEHEHHE U II03BOJSET CBOIAUTH
pelIeHne TaKuX CUCTEM K PELICHUIO KBaIPaTHOIO YPaBHECHMUS.

O3HaKOMIJICHHE Y4YallUXCA C IPUMEPAMH CHUCTEM YpPAaBHEHHH C JByMs
NEPEeMEHHBIMH, B KOTOPbIX 00a ypaBHEHHMs BTOPOHM CTENEHH, JIOJDKHO
OCYLIECTBJISITECA € JIOCTAaTOYHOM  OCTOPOXKHOCTBIO W OrPaHUYMBATHCS
IIPOCTEUILIMMHU IIPUMEPAMH.

[IpuBnedeHre N3BECTHBIX yYallUMCs IpaUKOB MO3BOJISIET MPUBECTH IPUMEPHI
rpaduueckoro pemeHus cucteM ypaBHeHH. C mnoMouipio rpaduyeckux
MPEACTABICHUM MOXHO HAarJISAHO IIOKA3aTh YYalllUMCS, YTO CHUCTEMBI JIBYX
YPaBHEHMH C ABYyMS IEPEMEHHBIMHA BTOPOU CTEIIEHU MOTYT UMETh OAHO, ABA, TPH,
YEThIPE PELICHNs WIM HE UMETh PELICHUMN.

PazpaboTanHblli  MaTeMaTW4YeCKWMW  ammapar  MO3BOJIAET  CYIIECTBEHHO
pacIIMpuUTh KJIACC COAEPIKATENBHBIX TEKCTOBBIX 3aJad, PEIIAEMBIX C IOMOLIBIO
CUCTEM YPaBHECHUM.

W3ydeHne TeMbl 3aBEpLIACTCS BBEICHUEM IIOHATUM HEPABEHCTBA C JABYMS
NEPEMEHHBIMU M CHCTEMBbI HEPABEHCTB C JIByMs IepeMeHHbIMU. CBeneHHs O



rpagukax ypaBHEHUU C JBYMS MEPEMEHHBIMU HCTOJB3YIOTCS MPHU WILTIOCTPAIIAN
MHOJKECTB PEIICHUN HEKOTOPBIX MPOCTEUIINX HEPABEHCTB C IByMSI IEPEMEHHBIMU
1 UX CUCTEM.

4. Apudmernueckasi u reomerpuyeckasi nporpeccuu (17 yacoB, u3 nux 2
Yaca KOHTPOJIbHbIE paboThl)

Apudmernueckas U reoMeTpuueckas mnporpeccuu. Dopmynbl n-co 4ieHa U
CYMMBI MEPBBIX 7 YJICHOB Iporpeccuu. beckoHeuHno yObIBaroIas reoMeTpuiecKas
MIPOTrpeECCHs.

OcHosHas yenb — J1aTh TMOHATHS 00 apu(PMETHUECKOW M TEOMETPHUYECKOU
MPOTPECCUSIX KAK YHUCIOBBIX MOCIIEIOBATEIILHOCTSIX 0CO00T0 BUIA.

[Ipn n3yyeHHn TEMBI BBOAUTCS MOHSTHE MOCIEAOBATEIBHOCTH, PA3bsICHIETCA
CMBIC]I TEpPMHHA «n-1i YJIEH TIOCJIEAOBATEIBHOCTH», BBIPAOATHIBACTCS YMEHUE
HCII0JIB30BaTh MHACKCHOE O0O3HAUCHUE. DTH CBEACHUS HOCSAT BCIIOMOTATCIBHBIN
XapakTep M HCIOJB3YIOTCA IS M3y4deHHUS apru(METHUYECKONW M TeOMETPHUUYCCKOU
IIPOTPECCUN.

PabGora ¢ dopmyramu N-ro 4ieHa U CyMMbI IIEPBBIX 7 YJICHOB MPOIPECCHUH,
IIOMUMO CBOETO OCHOBHOI'O Ha3HAYCHUSI, TO3BOJISAECT HEOJHOKPATHO BO3BPAIIATHCS
K BBIUHCICHHUSAM, TOXJIECTBEHHBIM IIpeoOpa3oBaHUsIM, PEIICHUIO ypaBHEHUM,
HEPABEHCTB, CUCTEM.

PaccmaTpuBaroTcs  XapakKTepUCTHUECKHME CBOWCTBA  apu(METHUECKOH |
r€OMETPUUECKOW MPOTPECCUM, UYTO MO3BOJISIET PACIIMPUTH KPYr MPEIiaraeMbixX
3aja4.

4. DueMeHTbI KOMOMHATOPUKHM M Teopuu BeposiTHOcTel (17 yacoB, u3 uux

1 4yac KOHTpOJILHAS PaboTa)

KomOunaTtopHoe mpaBuio yMHOXeHus. llepecTaHOBKH, pa3MelleHUs,
couetanusi. OTHOCUTENbHASI YAaCTOTAa U BEPOSITHOCTh CIIY4YaiHOTO COOBITHSI.

OcnosHasi yenb — O3HAKOMUTH YYalIUXCSd C TMOHSATUSIMH TE€PECTAHOBKH,
pa3MeIeHus, COYETaHHWS M COOTBETCTBYIOIIMMH (OpMyJIaMHu JUIS TOJACYeTa X
YyCiia, BBECTU IIOHSTHS OTHOCHUTEIBHOM YaCTOThl MU BEPOATHOCTH CIy4aWHOTO
COOBITHSI.

N3yyenne TemMbl HayMHAETCA C  pEUICHUS 3a71ad, B KOTOPBIX TpeOyeTcs
COCTaBHUTH T€ WJIM WHBIC KOMOWHAIIUH 3JIEMCHTOB M ITOACYUTATH UX YUCJIO.

PazbsicHsieTcss KOMOMHATOPHOE MPABWIIO YMHOXKEHUS, KOTOPOE MCIIOJIb3YETCs B
JadpHEWIlIeM TMpu BbIBOJAE GoOpMysa s TOJACYETa 4YHcia TepPeCTaHOBOK,
pa3MEIIEHUN U COYCTAHUM.

[Ipy wu3ydeHUH MAaHHOTO MaTepuajga HeoO0XoaAUuMOo OOpaTUTh BHUMAHHUE
y4aluxcs Ha pa3jinuue MOHITHN «pa3MEeIEeHUE» U «COYeTaHue», CPopMHUpoOBaTh y
HUX YMEHHUE ONpPEAesiTh, O KAKOM BUe KOMOMHAIIUN HUJET pedb B 3aJ1aue.

B nanHoli Teme ydamuecs 3HaKOMSTCA C HAYAIbHBIMHU CBEJICHUSIMU U3 TCOPUU
BEpOSTHOCTEH. BBOIATCS TMOHATHSA «CiIy4ailHO€ COOBITHE », «OTHOCHUTEIhHAsS
4acToTay, «BEPOATHOCTH CIIy4ailHOTO COOBITHSY. PaccmarpuBarorcs
CTaTUCTUYECKUA M KJIACCHYECKHM TOAXOAbl K OIPENCICHUIO BEPOSITHOCTU
cIy4aitHoro coObITHs. BakHO 00paTuTh BHUMAHHWE yYalIUXCS HA TO, YTO
KJIACCUYECKOE OIPENCIICHUE BEPOSATHOCTH MOKHO IPUMEHATH TOJIBKO K TaKUM



MOJIECTISIM ~ peajbHBIX  COOBITHA, B KOTOPBIX BCE HCXOIbl SIBISIOTCS
PaBHOBO3MOKHBIMHU.
6. IToBTopeHHe (29 YacCOB, u3 HUX 2 Yaca KOHTPOJIbHbIE PaGOThI)
TEMATHYECKOE INTAHUPOBAHUE
4 y ¢ neoeniro, eécezo 136 u
Homep Conep:xxaHue MaTepuasia KosmnuyecTBo
napa- 4acoB
rpaga
I'naa |. Kpaaparnunas pyHkums 29
1 DYHKIIMUA U UX CBOMCTBA 7
2 KBagpaTHbIil TpexXuiieH 5
KoHnTtposbHas padora Ne 1 1
3 KBaaparnuHas GyHKIHS U €€ rpauk 11
4 Crenennas @ynkius. Kopens n-i crenenu 4
Koutponbshas padota Ne 2 1
I'nasa |l. YpaBHeHusi 1 HepaBeHCTBA C OTHOM 20
MepeMEeHHOM
9) YpaBHEHUS ¢ OAHON NEPEMEHHON 12
6 HepaBeHcTBa ¢ 071HOI1 IEpEMEHHON 7
KoHnTtposbHas padorta Ne 3
I'nasa |ll. YpaBHeHusi 1 HepaBeHCTBA ¢ ABYMA 24
nepeMeHHbIMU
7 YpaBHEeHHsI 0 IBYMSI IEPEMEHHBIMHU M UX CHUCTEMBI 16
8 HepaBeHcTBa ¢ ABYMsI IEPEMEHHBIMU M UX CUCTEMBbI 7
KontponbHas pabora Ne 4 1
I'naBa V. Apudmernueckasi u reoMeTprUecKas 17
Nporpeccuu
9 Apudmernueckas nporpeccus 8
KonTtponbsHas pabora Ne 5 1
10 | 'eomeTpuueckas mporpeccus 7
KontponbHas pabota Ne 6 1
I'maBa V. JjieMeHTHI KOMOMHATOPUKH U TEOPUS 17
BEPOSITHOCTEM
11 | DnemMeHThl KOMOMHATOPUKHU 11
12 | HauanbpHble cBeICHHS U3 TEOPUU BEPOSITHOCTEH 5
KonTtponbHas pabora Ne 7 1
IloBTOpEHUE 29
HToroBasi KOHTpoJIbHAs paboTa 2




Y4eOHO-MeTOAUYECKOE O0ecTiedeHne
OcHoBHas JuTeparypa:
1. TlporpamMmbl  00111€00pa30BaTEIbHBIX YUPEKIACHUN: Anredpa 7-9 kmaccer /

CocraBuTens: bypmuctpoa T.A. — M.: IlpocBemenune, 2009. ABTOpBI
nporpammbl: FO.H.Makapserues, H.I'.Munatok, K. Hemkos, C.b.CyBopoga.
2. YyebHuk i1 [ Ki1acca 001ieoOpa3oBaTeIbHbIX YUpEKJICHUN  /

FO.H.Makapsrues, H.I'Munnrok, K. M.Hemkos, C. b. CyBoposa; Ilox pen. C. A.
TensikoBckoro. - M.: [IpocBemenue, 2011.

2. YueOnmk mnusa 8 Kimacca o0meoOpasoBaTenbHBIX yupexaenun / FO. H,
MakapsiueB, H. I'. Munnatok, K. . HemkoB, C. b. CyBoposa; Ilox pea. C. A.
Tensaxosckoro. — M.: IIpocemienue, 2010.

3. YueOnuk mus i 9 kimacca oOmieoOpa3oBaTenbHBIX yupexknenuid / FO. H,
Makaperues, H. I'. Munmrok, K. M. Hemkos, C. b. CyBoposa; nox pen. C. A.
TensikoBckoro — M.: [Ipoceemenue, 2010.

4. Jlupaktuueckue wmatepuanbl mno anreope 7 wmacc. / JLU. 3BaBuu, JI.B.
Kysnenosa, C.b. CyBopoBa./ M: IIpocsemienue, 2013.

5.Qunaktuyeckue wmatepuanbl no anredbpe 8 kimacc. / B.M.Koxos, [O.H.
Makapsrues, H.I'. Munntok,. / M: IIpocsemenue, 2009.

6. Anrebpa. Junmaktuueckue Mmarepuansl. 9 kmacc. / FO.H. Maxkapsiues, H.T.
Munmiok, JI.b.KpaiineBa. / M: IIpocsemienue, 2010.

JlomosiHUTEILHAS JIUTEepaTypa:

1.Anrebpa. TecTbl mas MpoMeKyTodHOM attecTanmu. 7-8 kiacc. /®.d.JIsicenko
/PoctoB-Ha-Jlony: Jlernon, 2009.

2. Kommiekcuast moaroroska Kk EI'D u 'TMA. Anre6pa 7-11 xnacc./ E.Il. Henun/
M: Unekca,2011.

3. COOpHUK TECTOBBIX 3aJaHUN i1 TEMAaTHYECKOTO M HMTOrOBOTO KOHTPOJIS.
Anrebpa u Hauana ananusa 10-11 knacc/M: «uTtemnext-Lentpy», 2009

4. EI'D. YHuBepcanbHble MaTepuaibl sl TOATOTOBKM yyamuxcs. MaremaTuka
2009-2011/ABtopsi-cocraButenu: Jenumena JI.O., ['maszkoB 10.A. u np./OUITU-
M:Uurtemnext-Lentp, 2009.

5. Anre6pa 9 kimacc. IloaroroBka K rocylapCTBEHHON HMTOTOBOM aTTECTAIUU-
2010: yueOHo-meTonuueckoe nocooue/Ilon penakiueit @.D. JIbicenko.-PocTos-
Ha-Jlony:Jlernon-M.,2009.

6. CaMOCTOSITeNIbHBIE U KOHTPOJbHBIE paOOThl MO ajiredpe U reoMeTpuu s 8
kiacca./Epmosa A.Il., 'ono6opoasko B.B., Epmiora A.C./M: Unekca,2001.

7. COOpHUK TECTOBBIX 3aJIaHUM JJII TEMAaTHYE€CKOr0 KOHTPOJIsl 3HAHUM 3a Kypc 8
kinacca/l'yces JILU., Ilymkun C.A., PeibakoBa H.B., Tepexosa T.B.O6mas pen.:
Tatyp A.O./M.: «Murtemnext-Lentp», 2009.

8. KoHuTponbHO-u3MepuTenbHble Marepuanbl. Anredpa. 7 kiacc/Coct. JILU.
MaptsimoBa — 2-e u3j., nepepad./ M.: BAKO, 2012

9. KontponbHO-u3MeputensHble  MmaTtepuansl.  Anrebpa. 8  kmacc/Cocr.
YepHopytkwuii. — 2-¢ uza., nepepad./ M.: BAKO, 2014



JJIeKTPOHHBIE MOCOOMS 110 MATEMATUKE
1. alexlarin.net —I"enepatop BapuanToB EI'D 2013 Ha caiite Anekcanapa JlapuHa.
JIist TeHepUPOBAHUST HOBOTO BapHaHTa MPOCTO OOHOBUTE CTpaHMIly. EcTh Bepcus
JUIS TICUATH.

2. alexlarin.net -U reneparop BapuantoB [ MA-2013

3.pemyerd.pd -Cucrema AucTaHIIMOHHOW ToaroroBku Kk EI'D mo maremarunke
Jmutpus 'ymuna « PELTY EI'D»

4. bymath.net - "Bcs snementapHas matemarmka' CpenaHss MaTeMaTHUYeCKas
Wutepuer-mkona. Tembl: Apudmeruka, Anredpa, ['eomerpusi, Tpuronomerpus,
®ynkuun u  rpaguku, OcCHOBBl aHanu3a, MHoOXecTBa, BeposTHOCTS,
Ananutnueckas reomeTpus. Bce TeMbl copepKaT MHOMKECTBO IMPUMEPOB C
PEIICHUSMHU.

5. uztest.ru cait "EI'D marematuka" - moarotoBka k TectupoBanuro (EI'D) mo
MaTeMaTHKe.

6.Paznen "Tectel EI'D". Ecniu cieBa Brl BeiOepeTe "TectupoBanue”, To nepeiaere
Ha cTp. "TpenupoBouyHoe 3amanue EI'D mo maremaruke". Kaxmoe 3amaHue
coctouT u3 26 BompocoB. B BompocHoit 6aze Gonee 500 3amad, mosTomy Mpu
KaXJIOW Tepe3arpy3Ke CTPAHUIbI MOSBISECTCS HOBBIA TPEHUPOBOYHBIM BapUaHT
TecTa.

7.Ypoku (23 on-line Tecta mo pasznuyHbIM TemaM); Anredpa (3TO CIPaBOYHUK
dbopmyIl 110 BCeM pazjenaM MaTeMaTHUKU BKJIIOYasi T€OMETPUIO - HAXKUMATh JICBOU
KHOIKOW MBIIIKKM); TpeHaxxep (MHOKeCTBO on-line TECTOBBIX BOIIPOCOB IO ajiredpe
U TEOMETPUM - HAXKUMATh JIEBOW KHOIMKON MBIIIKK; Cpa3y K€ MOJydyaeM OTBET -
"IIpaBunbHo" nnu "HenpaBunbHO", €civ HENPAaBUIBHO, TO HAXXMHUTE y ceOs B
Opay3epe 3Hauok "OOHOBHUTH" CTpaHHWIly W TOBTOPUTE TMOMBITKY). B paszmene
"Ckauatp" MOxkHO ckadaTh (515 K6) ocHoBHBIE hopmyiibl (pazapxuBupyercs B 103
oTaenbHBIX (aitna aas Word).

8. Yuurenam (oypouyHOe M TEMaTUYECKOE TUIAHUPOBAHUE; KOHCIEKTHl M IJIAHBI
ypOKOB u J1p.). Heobxoauma peructpanus.

9. eek.diary.ru - CoobOmectBo He pemraercst anrebpa /reomMeTpusi/ BbICIIas
marematuka?.. [IOMOXEM! IloMomip HIKOJRHUKAM U CTYJEHTaM B PEUICHUU
MaTeMaTHYECKUX 3aJlad M TOWCKE JUTepaTypbl. MaTepuanbl AJis MOATOTOBKU K
EI'D u ITUA. YuebHas u MeToauyeckas JuTepaTypa JJisl HIKOJIbHUKOB, CTYCHTOB,
yuuTeNnen u npenoaanareneii mareMatuku. Kiy0 mobureneit MaTeMaTUKU.

10.alexlarin.net - IToarotoBka k EI'D mo marematuke. Caiir Jlapuna A.A. Ha
caiiTe pa3MeIlCHBl PEIICHHUS 3aJaHWi W3 JEMO BapHAHTOB, JIMArHOCTHYCECKUX

pabot, Kumos, pemienust 3aganuit rpymnmsl "C" U3 COOpHUKOB 1Jis TMOATOTOBKHU K
EI'3-2010, TM1A-2010 u mHOTOE ApYyTOE.

11.ege-trener.ru - Era-tpenep. Typuup BbinyckHukoB Caiit Onbru Cebenam -
"Iloporme  crapuekiaaccHUkM,  yuutensa! — IlpexcraBnsem  BaM  HOBBI
MHTEPAaKTUBHBIN MPOEKT. 3/1€Ch HET MPUBBIYHBIX YPOKOB M TECTOB, HO €CTh UIPA,
COPEBHOBaHME, OYKM M a3apT." 3aJaud W peUIeHHs Ha JIOrapu(pMUUYECKHUE
YOPOUIEHUS, INOKA3aTebHbIE W TPUTOHOMETPUYECKHE YpaBHEHHUsS, 3aJadyd Ha
MaKCHUMyM M MUHHUMYM, IIPOLIEHTHI U AP



12. egetrener.ru - Era-tpenep. Buneoypoku no maremaruke. [Toaroroska k EI'D

13. fmclass.ru - O6pazoBatenbHbIi mopTan "dus-Mat Kinacc'.

14.Teopuss - Paszmensl mkonsHOro kypca, CrnpaBouHuk, KHurm ckadatp. -
Metonuka - Marepuansl ypokoB, BHeknaccHas pabora, Dk3aMeHbl (BapHaHTbHI
EI'D, BapuaHThl BCTynUTENbHBIX padoT), Onumnuassl, Jlekiuu, Koncynapranuu u
Ap.

15. shevkin.ru - mpoekr "Marematuka. Illkoma. Bynmymee". CalT yuurtens
MaTeMaTUKH, KaHJ. TIeJaror. HayK, aBTopa YYEOHUKOB M MMOCOOUI 10 MaTeMaTHKe
[Ilekuna A.B. Ha calite - MHOXECTBO aKTyalbHbIX cTarei, KoHCynbTanuw.
ITone3nble coBeThl, 0 MOATOTOBKE K EI'D n

TpeOoBaHUA K YPOBHIO NOATOTOBKHU YYaIMXCS
3HATH/MIOHUMATh
° CyHIECTBO  TMOHATHS  MaTEMAaTHYECKOIO JOKA3aTelbCTBA;  MPUBOJUTH
IIPUMEPBHI JI0KA3aTEIbCTB;
° CYLIECTBO MOHATHUS AITOPUTMA; IIPUBOAUTH ITPUMEPHI AIITOPUTMOB;
° KaK MCIIOJIB3YIOTCS MaTeMaTuueckue (GopMyJibl, ypaBHEHHS U HEPABCHCTBA,
MIPUMEPHI KX MPUMEHEHUSA I PEIICHU MAaTEMaTUUECKUX U NPAKTUYECKUX 33]1a4;
° KaK MaTeMaTUYEeCKH OIpe/eseHHbIe (DYHKIIMM MOTYT ONUCHIBATh pPeajbHbIC
3aBUCUMOCTH; IPUBOJUTH MMPUMEPHI TAKOTO ONMUCAHUSA,
° KaK TOTpeOHOCTH TIPAKTHMKKA TIPUBEIM MaTEMaTHUYECKyI0 HayKy K
HEOOXOJMMOCTH PACHTUPEHUS MOHITHS YUCIIA;
° BEPOSTHOCTHBIM XapaKTEp MHOTHX 3aKOHOMEPHOCTEH OKPYXKAIOIIEr0 MUPA;
MIPUMEPHI CTATUCTUYECKUX 3AKOHOMEPHOCTEN U BHIBOJOB;
° KakuM 0o0pa3oM TE€OMETpHUsl BO3HMKJIA W3 MPAKTUUECKUX  3ajad
3eMJICMEPHS; TPUMEPhl TeOMETPHUUYSCKHX OOBEKTOB M YTBEPXKICHUH O HHUX,
BAKHBIX JIJISI TPAKTUKM;

° CMBICJI yJieanv3annu, MO3BOJISIFOLICH  pellaTh 3aJayd  pPeajibHOU
JNEUCTBUTETLHOCTH ~ MATEMAaTUYECKUMHM  METOJIaMU,  TMPUMEPHl  OMIMOOK,
BO3HUKAIOUIUX MTPU UICATU3ALNY.

yMeThb

®  COCTaBJIsATh OYKBEHHBbIE BbIpRXEHHS MU (OPMYJBI MO YCIOBUAM 3ajady;
OCYUIECTBJIATH B BbIpAKEHUSAX U (OpMYyIax YUCIOBBIE MOJCTAHOBKHU U BBIMOJIHATH
COOTBETCTBYIOIME BBIUHUCIICHHUS, OCYIIECTBIATH ITOACTAHOBKY OJHOTO BBIPAKECHUS
B JAPYTO€; BhIpaXXaTh U3 (GopMys OAHY NEPEMEHHYIO Yepe3 OCTAIbHBIE;

®  BBINOJHATH OCHOBHBIE IEVCTBUS CO CTENEHSMM C LEIBIMU IIOKA3aTEISIMU, C
MHOTOYJICHAMH M C ainreOpandyeckuMH JpoOSIMHU; BBINOJHATH PA3JI0KEHUE
MHOTOWICHOB Ha MHOXHUTEIH; BBINOIHATh TOXKJIECTBEHHbIE MPeoOpa3oBaHus
PaLMOHAJIBHBIX BBIPAXKEHUN;

® [PUMEHSATh CBOMCTBA apU(PMETUUYECKUMX KBAApATHBIX KOpHEW  AJid
BBIYUCJIEHUSA  3HAYCHHU U 1peoOpa3oBaHUN  YHUCIOBBIX  BBIPAXKEHUI,
COZIEpIKAIMX KBAJpAaTHbIE KOPHU;



e pemarb JIMHEWHBIE, KBaJpaTHbIE ypaBHEHUS U  PALMOHAJIbHBIC
ypaBHEHUS, CBOASIIMECS K HHUM, CHCTEMbl JBYX JIMHEWHBIX YpaBHEHUU U
HECJI0KHbIE HEIMHEWHbIE CUCTEMBI;

®  peliaTh JIMHEWHbIE U KBAJpaTHbIC HEPABEHCTBA C OJIHOM MEPEMEHHON U UX
CUCTEMBI;

e pemaTh TEKCTOBBIC 33Jaud alIreOpandeckuM METOIOM, UHTEPIPETHUPOBATH
MOJIYYeHHBIH  pe3yJIbTarT, OPOBOJIUTH  OTOOp pelieHuil, HUCXOIs U3
(bOpMyYIMPOBKY 33]1a4H;

®  u300paxkaTh yuciIa TOYKAMU Ha KOOPJIMHATHOM TIPSIMOI;

®  OMNpenessaTh KOOPAUHATHI TOYKU IIOCKOCTHU, CTPOUTH TOYKHU C 3aJaHHBIMHU
KOOpAMHATAMU; N300pakaTh MHOXKECTBO PEIICHUH JIMHEHHOTO HEPaBEHCTBRA;

e  pacmo3HaBaTh apU(PMETHUECKHE W T€OMETPUYECKHE IMPOTPECCHU; peuaTh
3aJjaul C IMpUMEHEeHUuEM (HOpMyIbl OOILIEro WieHa U CyMMbI HECKOJIBKUX INEPBBIX
YJICHOB;

®  HaAXOJUTh 3HaueHUs (QyHKIMH, 3aAaHHONU popmyIol, Tabmunel, rpadgurkom
0 €€ apryMEHTy; HaxOJuTh 3HAUY€HUE AapryMEHTa [0 3HAYCHUIO (YHKIIUH,
3aIaHHON TpadUKOM WU TaOIUIIEH;

e  OmpenessaTh CBOMCTBA (QYHKLUHH IO €€ rpaduKy; IPUMEHATh Ipaduueckue
NpEICTaBICHUS MIPH PEIICHUN YPAaBHEHUH, CHCTEM, HEPABEHCTB;

® OMHCHIBATh CBOMCTBA M3YYEHHBIX (DYHKIWH, CTPOUTH UX TPAPHKH;

HCI0JIb30BAaTh NPUHOOPeTeHHbIe 3HAHUS M YMEHHSl B IPAKTHYECKOi
NeATeJbHOCTH U NOBCEeIHEBHOM KU3HHU IJIs:

e  BBINOJIHEHHUS pAacyeToB 1o (popmyrnam, cocTaBiaeHUs (HOPMYII, BhIpaKAIOIINX
3aBHCHMOCTH MEXIY peajbHbIMU BEIMYMHAMH; HaXOXJIEHUS HY>KHOH (OpPMYIIBI B
CIPaBOYHBIX MaTepHasax;

®  MOJECIUPOBAHUS MPAKTUYECKUX CUTyalluili | HCCIIEeI0BaHUSI
MTOCTPOCHHBIX MOJIEJICH C MCIIOJIb30BAaHUEM allliapara ajareOpsl;

° OIMMCaHUSA 3aBUCHUMOCTEH MEXKITY (bU3UICCKIMU BEJIMYMHAMHU
COOTBETCTBYIOIIMMU bopmyamu pH HCCIeJ0OBaHUU HECI0XKHBIX
MIPAKTUYECKUX CUTYyalUH;

° UHTEpIIpeTaluu rpad)uKoB peaabHbIX 3aBUCUMOCTEN MEXKTy BETUUYNHAMM.

DopMbI M CPEeICTBA KOHTPOJIA
OcHoBHBIMH (DOpMaMH NMPOBEPKH 3HAHUN U YMEHHUH ydalIuXcs M0 MaTEMaTHKE
SBJISFOTCSL YCTHBIM OMpOC M TMHUChbMEHHBIE paboThl. K muchMeHHBIM (Qopmam
KOHTPOJISl OTHOCATCS: MAaTE€MAaTHYE€CKHUE JUKTAHThl, CaMOCTOATENIbHBbIE U
KOHTPOJIbHBIE pa0oThl, TeCThl. OCHOBHBIC BHJBI NMPOBEPKH 3HAHUW — TEKyIas U
utoropas. Tekymias mpoBepKa MPOBOAUTCS CUCTEMATHUYECKU U3 YpOKa B YPOK, a
UTOrOBasi — MO 3aBEPLICHUH TEMbI (pa3jielia) IKOJIbHOIO Kypca.
JI1st npoBeeHUsT KOHTPOJIS UCIIOIB3YETCS CIEYIOLIas JIUTEpaTypa:
- mporpamma Juisi 0011eoOpa3oBaTeNibHbIX yupexaeHuil. Anredpa 7-9 kiacc.
CocraButens T.A. BypmuctpoBa — M: «IIpocsenienney, 2009.



- cOopuuk «CaMOCTOSITENbHBIE W KOHTPOJBHBIE pPaboOThl 1Mo anredpe u
reometpun s 8 kiacca/aBrop: A. II. EpmoBa, B. B. T'omo6Gopoapko, A. C.
EpmioBa. — M.: Unekca, - 2009, - 176 c.»

- «Anrebpa: mumakt. marepuansl i 7 ki1.» / B.M. XKoxos, FO.H. Makapsrues,
H.I'. Munatok. — M.: [Ipoceemienue, 2013.

- «Anrebpa: mumakt. Marepuanbl s 8 iy / B.M. Koxos, HO.H.
Makapserues, H.I'. Munatok. — M.: [Ipocsemenue, 2008.

- «Aunrebpa: aunakt. matepuansl ans 9xiy / B.M. XKoxos, I0.H. Maxkapsiues,
H.I". Munmiok. — M.: [Ipocsemenue, 2010.

- Anrebpa. 8 kimacc KonTponsHo-u3MeputenbHbie MaTepuansl. / Coct. B.B.

Yepuopyukuit — Mocksa: «Bakoy, 2013



IHosicHUTEeNLHAA 3aNIUCKA

Pabouast mporpamMma cocTaBiieHa Ha OCHOBE (peiepalbHOTO KOMIIOHEHTA
roCyAapCTBEHHOTO CTaHAapTa OCHOBHOTO OOIIEro oOpa3oBaHUs, OPHUEHTHPOBaHA
Ha ydJamuxcs 7-9 KjaccoB M pealu3yeTcs Ha OCHOBE MPOTrPaMMBbl
oOmieoOpa3zoBarenbHbIX yupexaeHuil. ['eomerpus. 7-9 knaccel./CoctaButens T.A.
bypmuctposa. - M.: IIpocenienue, 2009. ABtopsl nporpammsel: JI.C.AtaHacsH,
B.®.byty3os, C.b.KagomiieB u ap.

Padouasi mporpamMa cocTaBjieHa B COOTBETCTBHM € HOPMATHBHO-
NPaBOBbIMH IOKYMEHTAMH :

1. ®enepanbhbiii 3akoH PO «O6 obpazoBanuu B Poccmiickoit deneparum»
ot 29 nexaOps 2012r. Ne273 — @3

2. Tlpuka3 munuctepctBa obpazoBanus PO ot 05.03.2004 Ne 1089 «O6
yTBEpKJIeHUHU (eaepaTbHOTO KOMIIOHEHTa TOCYJIapCTBEHHBIX O00pa30BaTEIbHBIX
CTaHJAapPTOB HA4YaJIbHOrO OOINNEro, OCHOBHOI'O OOIIEr0o W CpeaHero (IOJHOTO)
oO1rero oopazoBanus» (B pea. nmpukazoB Munoopuayku PO ot 03.06.2008 Nel64,
or 31.08.2009 Ne 320, ot 19.10.2009 Ne 427, ¢ u3MEeHEHHUSIMH, BHECEHHBIMU
npukazamu Muno6paayku P ot 10.11.2011 Ne 2643, ot 24.01.2012 Ne 39, ot
31.01.2012 Ne 69);

3. [lpuka3 munuctepcrBa obpazoBanusi PO ot 09.03.2004 r. Nel312 «O06
YTBEPKJIECHUH (helepaibHOro 0a3UCHOrO yu4eOHOro MiIaHa U MPUMEPHBIX y4eOHBIX
IUIaHOB Il oOpa3oBaTelbHBIX  yupexiaeHuid  Poccuiickoin ~ Pepepanuu,
peanu3yllux MOporpaMMbl  00mIero oOpa3zoBaHus» (B peld. MPUKA30B
Muno6pnayku P® ot 20.08.2008 Ne 241, ot 30.08.2010 Ne 889, ot 03.06.2011 Ne
1994, 01.02.2012 Ne 74);

4. ITpuka3 MuHucrepcTBa o0pazoBanus U Hayku PO ot 19.12.2012 r. Nel106
«O0 yTBepxkAcHUN (QeaepanbHbIX TMEpPeUYHEeH y4YeOHHMKOB, PEKOMEHIOBAHHBIX
(TOMyIIIEHHBIX) K  HCIOJB30BAaHHUIO B 00pa3oBaTelbHOM  IIpollecce B
00pa30BaTeNbHBIX YUYPEKICHUIX, PEATU3YIONUX 00pa30BaTelbHbIE MPOTPAMMBI
oOmmiero o0pa3oBaHUs W HWMEKOIIMX TOCYJapCTBEHHYIO AaKKpEIUTaIMio, Ha
2013/2014 yaeOHbI# TOIY;

5. Ilpuka3 munaHCTepCcTBa OOpa3zoBanus u Hayku P® ot 31.03.2014 Ne 253
«O0 ytBepxkaeHun GeaepaibHBIX TepeyHel Y4eOHMKOB, PEKOMEHJIOBAHHBIX K
WCIIOJB30BaHUI0O B 00pa3oBaTEILHOM IIpoIlecCe IMPH pealu3alid  HUMEIOIINX
rOCYJJapCTBEHHYIO aKKpEAUTAIMI0 O00pa3oBaTEIbHBIX MPOTpaMM HA4yaJbHOIO
00111eT0, OCHOBHOT'O 00I11eT0, CPETHETO 00IIero 00pa3oBaHUs»;

6. [Tpuka3 memaprameHTa 00pa30BaHUs, KYJIBTYPBl U MOJIOJICKHOMN MTOTUTHKN
benropoackoit obnactu ot 23.03.2010 r. Ne819 «O6 yrBepxkaenun Ilonoxenus o
paboueil mporpamMme y4eOHBIX KypCOB, MPEAMETOB, JAUCHUIUIUH (MOIyJeH)
00111e00pa30BaTEIHLHOIO YUPEKICHUSI.

7. WHCTpyKTUBHO-MeTONUYeCKoe THChMO «O mpemnmopaBaHuu TIpeaMeTa
«Marematrkay B 0011€00pa30BaTENbHBIX OpraHu3anmsx bearopoackoit obmacty B
2014-2015 yyeOHOM romy».



Henu:

® OBJIAJICHHNEC KOHKPETHHIMH MAaTEMaTUYCCKHUMH 3HAaHUSIMHU, HEOOXOIUMBIMH
JUTSE IPUMEHEHUS B TIPAKTHYECKON JESATEIBHOCTH, AJI U3YYCHUS CMEKHBIX
TUCIIMILUINH, JIJIS TIPOJIOJDKEHUST 00pa30BaHMUS,

® WHTCIUICKTYyaJbHOE  pa3BUTHE  ydJamuxcs, (OPMHUPOBAHHE  KAveCTB
MBIIUICHUS, XapaKTepHBIX JUIsI MaTeMaTHYeCKOH  JACSITeTbHOCTH M|
HEOOXOJUMBIX Ui TIOBCETHEBHOM >KM3HH: SICHOCTb M TOYHOCTH MBICIIH,
JIOTHYECKOe MBIIIICHHE, IPOCTPAHCTBEHHOE BOOOpakeHHe,
ANTOPUTMUYECKAS KYJIbTypa, MHTYUIUS, KPUTHYHOCTh M CAMOKPUTHYHOCTB;

e (GopMUpOBaHHE TMPEACTABICHUA 00 HIEIX M METOAaX MaTeMAaTHKH Kak
YHHBEPCAJBHOTO S3bIKa HAyKH M TEXHUKH, O MaTeMaTHKe Kak Qopme
OIKCaHUsS U METO/IE€ NTO3HAHUS I€HCTBUTEIBHOCTH;

e (QopmupoBaHHE  TPEACTAaBICHHA O  MaTeMaTUKe  Kak  4YacTu
OO0IIIeUeT0BEYECKON KYJIbTYphl, TOHUMAaHUsI 3HAYUMOCTH MaTeMaTHKH MJis
OOIIIECTBEHHOTO MPOTpeCca;

® BOCIHTAHUE CPEIACTBAMH MAaTEMAaTHUKU KYJIbTYpbl JTUYHOCTH, 3HAKOMCTBO C
KHU3HBIO U JESITEILHOCTHIO BUIHBIX OTEUECTBEHHBIX U 3apyOeKHBIX yUCHBIX-
MaTeMaTUKOB, TTOHUMAaHHE 3HAYUMOCTH MATeMaTUKU JJIsi OOIIECTBEHHOTO
nporpecca.

Peanuzanus nanHOW NPOTrpaMMBl OCYIIECTBIIETCS B paMKaxX CIEAyIOIen
cucteMbl yueOHuKOB: ['eomerpus. 7—9 xmaccel: yueO. mnsi oOrreoOpa3oBar.
opranmzanuii /[ JI.C. Artanacsn, B.®. byry3zos, C.B. Kagomues u ap.]. — M.:
[Ipocsewmenne, 2013 r.

Beibop yueOHHMKOB OCYIIECTBISJICSS B COOTBETCTBHH C  IPHUKA30M
MunucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit @eaepaunn ot 31 mapra 2014
roga Ne253 «OO0 yTBepkAeHUU (PeAepaJbHOrO MEepeyHs  YYEOHHUKOB,
PEKOMEHJIOBAaHHBIX K  HCIOJB30BAHUIO  TPU  peau3aldd  UMEIOIINX
TOCYJapCTBEHHYIO aKKpPEAWUTAIMI0 00pa30BaTENbHBIX IPOrpaMM  HAYaJIbHOTO
o0111er0, 0CHOBHOTO OOIIET0, cpenaHero odmiero oopazopanusi». [Ipu Beioope YMK
o0pa3oBaTeNbHOE  YUPEXKJEHUE  PYKOBOJCTBOBAIOCH  IPEEMCTBEHHOCTBHIO
nporpaMM, 4yToObl ydaliiuecs UMeJIH MpeICTaBIeHHEe O HEMPEPHIBHOCTH IMpoIiecca,
BO3MOXKHOCTh MOBTOPEHHMsSI U CHUCTEMaTHU3allMi 3HAaHUM, KOMIETEHTHOCTHBIM
MIOJIXO/IOM M KOHKPETHBIMHU TeIarOTHYECKIMH yCIOBHSIMH.



OO0mas xapakTepucTHKAa Y4e0OHOI0 mpeamera
(Kypcusom 6 mexcme 8vioenen mamepuai, KOMOPblll NOOLEHCUM U3YUEHUIO, HO
He 8KIouaemcs 8 mpebo8aHus K ypOGHI0 NOO2OMOBKU GblN)CKHUKOS)

HauajibHble IOHATHS M TEOPeMbI FeOMeTPHH.

BO3HUKHOBEHHE r€OMETPUN U3 MPAKTUKH.

['eometpuyeckue purypsl u Tena. PABEHCTBO B T€OMETPUH.

Touka, mpsiMasi U IOCKOCT.

[ToHsiTHE O TEOMETPUYECKOM MECTE TOYEK.

Paccrosinue. Otpe3ok, j1yd. Jlomanas.

VYroa. [psmoii yros. Octpele U Tylible yribl. BepTHKanbHbIE B CMEXHbBIE YIJIBI.
buccekTpuca yriia u ee CBOMCTBA.

[lapannensHple u  mepecekatrouecss — npsmble.  [leprneHIuKyIsIpHOCTD
npsMbeiX. TeopeMbl O NapalIeIbHOCTH W MNEPHEHAUKYISIPHOCTH  IPSIMBIX.
CBOWCTBO CEPEIUMHHOIO NEPHEHAMKYJApa K OTpe3Ky. llepnenaukynsap u
HAKJIOHHAs K MPSAMOM.

MHOroyronbHHUKH.

OKpy>KHOCTb U KpYT.

Harnsignele  npencraBieHHs O MPOCTPAHCTBEHHBIX — Telax:  KyoOe,
napajulefienunene, InpusMe, nuUpaMuae, Iape, cdepe, KOHyce, LHJIUHIPE.
[Ipumepsl ceuennii. [Ipumepsl pa3BepToK.

TpeyroabHuk. IlpsMoyroibHble, OCTPOYIOJIbHBIE, UM  TYNOYTOJbHbBIE
TpeyroJbHUKU. BbicoTa, MeanaHa, OUCCEKTpUca, CPEHss JIMHUS TPEYTrOoJIbHUKA.
PaBHOOEpEeHHbBIE M PAaBHOCTOPOHHUE TPEYTrOJIbHUKW; CBONCTBA M MPU3HAKU
PaBHOOEIPEHHOTO TPEYTOJIbHUKA.

[Ipu3zHaku paBeHCTBa TpeyroiabHUKOB. HepaBeHcTBO TpeyroipHuka. Cymma
VIJOB TpPEYroJibHUKA. BHEIIHHWE YIJIbl TPEeyrojibHUKA. 3aBUCUMOCTh MEXIY
BEJIMYMHAMU CTOPOH M YIJIOB TPEYTOJIbHUKA.

Teopema daneca. Ilogobue TpeyroabHUKOB, KOIDPHUIIMEHT TMOA00OHS.
[TpusHaku noao0us TPEYTrOIbHUKOB.

Teopema Iludaropa. [lpuzHaku paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJHHHUKOB.
CHHyC, KOCHHYC, TaHI€HC, KOTAaHI€HC OCTpPOro YyIjia MpSIMOYIOJbHOTO
TpeyroiapHuka U yrioB ot 0° no 180°; mpuBeneHue xk octpomy yriy. Pemenue
NPSMOYTOJIBHBIX TPEYTrOJbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
@®opMyIibl, CBSI3bIBAIOIINE CUHYC, KOCUHYC, TAHTE€HC, KOTAHIE€HC OJHOTO U TOTO %K€
yria. Teopema KOCMHYCOB M Te€OpeMa CHHYCOB; MPUMEPbl MX NMPUMEHEHHUS AJis
BBIYHCIICHUS DJIEMEHTOB TPEYTOJbHUKA.

3amedarenbHble TOYKM TPEYrOJIbHUKA: TOYKU IEPEeCEUEHUs CEepeIuHHbIX
MEePIEHIUKYIAPOB, OuccekTpuc, meauan. OxkpysicHocms Jiliepa.

YerouipexyroabHuk. IlapamnenorpamMm, ero cBOWCTBA W NPU3HAKMU.
[IpssMOyTroNbHUK, KBagpaT, poMO, MX CBOWCTBA W MpU3HAKU. Tpamerus, cpeaHss
JVHMS Tparneluu; paBHOOSAPEHHAs Tparnenusl.

MHoroyrojibHuKku. Bpinykisle MHOroyroibHUKM. CymMma yIJIOB BBIIYKJIOIO
MHOTOyTOJIbHUKA. BrucaHHblE W ONUCaHHbIE MHOTIOYIOJbHUKH. IIpaBuibHBIE
MHOTOYTOJIbHUKH.



OxkpyxHocts W kpyr. llentp, paamyc, nuamerp. [yra, xopma. Cekrop,
cerMeHT. LleHTpanpHblii, BIMCAHHBIN yTOJ1; BEJIMYHHA BIIMCAHHOTO yriia. B3anmuoe
pacrojioKeHUE NPSAMOM U OKPYKHOCTH, 08yx okpyicHocmei. KacarenbHas u
CEKyIlasi K OKPYXKHOCTH, PAaBEHCTBO KacaTeIbHBIX, IPOBEACHHBIX U3 OJHOM TOYKHU.
Mempuueckue coomHoweHus 8 OKPYICHOCMU: CBOUCNEA CEKYWUX, KACAMETbHBIX,
xopo. OKpYKHOCTb, BIIUCAHHAsl B TPEYTOJIbHUK, U OKPY>KHOCTb, OIICAHHASI OKOJIO
TPEYroJIbHUKA. BIMCaHHbIE M ONMCaHHBIE YETBIPEXYTIOJIBHUKU. Bnucaunvie u
ONUCAHHbIE OKPYICHOCMU NPABUTLHO20 MHO20Y20IbHUKA.

HN3mepenue reomerpuyeckux BeJu4uH. J[muHa otpeska. [[nuHa joMaHOM,
NEPUMETP MHOTOYTOJIbHUKA.

Paccrostnue ot Toukm a0 mpsAMoM. PaccrosHME MexXny napauielbHbIMHU
npsAMbIMH. J[JTMHA OKPY>KHOCTH, YUCIIO 7 ; JUIMHA AyTH. Bennunna yrmna. ['pagycHas
Mepa yTila, COOTBETCTBUE MEXY BETUUMHOM yIiia ¥ JUIMHOW 1yra OKPYKHOCTH.

[TonsiTue o muomaau miaockux ¢uryp. PaBHOCOCTaBlIEHHBIE U PABHOBEIMKUE
burypsi.

[Inomane npsmoyronpHuka. Ilmomanu mnapamienorpamma, TpPEYroJbHHKA M
Tpaneuuu  (ocHOBHbIE  (opmynbl). DopMyinbl, BbIpaXKaloIllue  IUIOUIA/b
TPEYTOJIbHUKA: 4YE€pe3 JBE CTOPOHBI M YIOJI MEXIYy HUMH, uepe3 nepumemp u
paouyc BNUCAHHOU OKPYIHCHOCTU, Gopmyna I'epona. Inowaow
Yemulpexy20bHUKA.

[Inomanes kpyra u mwiomaab CEKTopa.

CBs13b MEXy IUTOMIAIIMH TOJOOHBIX QUTYD.

O6beM Tenma. Dopmysibl 00beMa MPSMOYTOJILHOIO Tapajuienenunena, Kyoa,
mapa, UMJIMHAPA U KOHYca.

BekTopsl.

Bekrop. lnuna (monynb) BekTopa. KoopauHatel BekTopa. PaBeHCTBO
BeKTOpoB. Omnepanuu HajJ BEKTOpaMH: YMHOXEHUE Ha 4YHUCIO, CIOXEHUE,
pasnodicerue, CKUISIPHOE IPOU3BEACHHUE. YTOJI MEXIY BEKTOPaMHU.

I'eomeTpuyeckue npeodpa3oBaHus.

Ipumepvr osudicenuti ueyp. Cummempus ¢ueyp. Ocesas cummempus u
napannenvHvlii nepeumoc. Ilosopom u yewmpanvHas cummempus. Ilowamue o
eomomemuu. Ilooooue gueyp.

ITocTpoenusi ¢ MOMOIIBIO HMPKYJIS U JIMHEHKH.

OcHognbie 3a0auu Ha nocmpoeHue: OeleHue Ompe3Ka Nonoaam, NoCmpoeHue
mpey2oIbHuUKa Nno mpem CMOPOHAM, NOCMPOEHUEe NEPneHOUKyIApa K Npimoll,
nocmpoeHue bucceKmpucyl, OesieHue Ompe3Ka Ha N paeHbIX 4acmel.

IIpasunvrvle MHO202PAHHUKU.



MecTo npeamera B y4e0HOM IIaHe

CornacHo ¢denepanmbHOMy 0a3WCHOMY Yy4eOHOMY IIIaHy Il oOpa-
30BaTeNIbHBIX yupexaeHul Poccuiickoin denepaunu Ha U3y4eHUE MaTEMATUKU Ha
CTYIIEHH OCHOBHOT'O OOIIET0 00pa3oBaHUsl OTBOJUTCS HE MeHee 875 4 U3 pacyeTa
5 9 B Henmento ¢ 5 mo 9 knace. Y4eOHbIN npeamer «MaTteMaTtukay usydaercs, ¢ V
no IX kmacc B oObeMe 5-Tu yacoB B Henenmo ( 5-6 knaccax «Martematuka» 350
gacoB, B 7-9 kimaccax - mpenmeTsl «Anrebpa» 315 gacoB u «I'eomerpusi» 210
4acoB).

B cooTrBercTBUM ¢ y4eOHBIM IIJJTAHOM OCHOBHOTrO o0O0IIero oOpa3oBaHus,
00eCIeUnBAOIINM peaTu3anuio (eaepaTbHOTO TOCYIapCTBEHHOTO KOMITOHEHTA,
W3yYCHHUE TEOMETpPHWH Ha ypOBHE OCHOBHOTO  00mero oOpa3oBaHUs
ocymiecTBisieTcss B oobeme 210 wacos (mo 35 ydeOHBIX Henenb B 7,8,9 kiraccax).

B aBtopckou mporpamme JI. C. AranacsHa, B. @. byry3osa, C. b. Kagomuesa
U JIp. OCHOBHOE IUIaHUPOBaHUE y4eOHOTr0 MaTepualia pacCcuuTaHo Ha 34 yueOHbIe
Hegenu. C yuetoM KanieHgapHoro rpaduka, yaeonoro miana MbOY COII Ne47
mporpamMma paccuutaHa Ha o00bem 204 yaca @ 7 kiacc — 68 ydacoB (2 yaca B
Henemo, 1,5 u penepanbubiii kommnoHeHT u 0,5 4 kommnonent OVY), 8 kiacc -68
yacoB (2 yaca B HeJento, (eliepaibHbIA KOMIIOHEHT), 9 kiacc — 68 yacoB (2 yaca B
HeJento, peaeparbHbIi KOMIIOHEHT).

Crneundukoit 00pa30BaTENbHOTO YUPEKACHUS SBISETCA OTKPBITHE Ha
YpPOBHE CpPEAHEr0 TMOJHOrO OOpa3oBaHUs KJIacCOB, B KOTOPBIX MaTeMaTHKa
n3ydyaercsl Ha MpoUILHOM YPOBHE. Y BEJIMUYEHUE YacOB Ha U3YUEHHUE MaTEMAaTHKH,
32 CYET KOMIIOHEHTa 00pa3oBaTENIbHOTO YyupexaeHus, (popmupyer Oazy s
yCHemHoro oO0yueHuss B  TOPOPUIBHBIX  KjaccaX, OKa3bIBaeT  IOMOIIb
oOyyaromumcs B ux mpoheCcCUOHAIBHOM U COLIMAIBHOM CaMOOTIPEICTICHUH.

N3MeHeHNs1 B aBTOPCKO porpaMmme.
B aBTopckytro nporpammy no reomerpuu JI. C. Atanacsina B 7 kiacce
M3MEHEHHS HE BHOCUIIUCH :

KonnuecTBo 4acos B KonunuectBo
Paznen MIPUMEPHOMN 4acoB B paboueit
porpaMme nporpaMmme

1. HayanbHble reoMeTpUYECKUe 10 10
CBEJICHMUSI.
2. TpeyroJIbHUKH. 17 17
3. [TapannenbHbIC IPSIMBIE. 13 13
4.CooTHOIIEHUS MEKTY CTOPOHAMH U 18 18
YTJIaMH TPEYTOJIbHUKA.
5. IlopTopenue. Pemenue 3amay. 10 10




B aBTopckyto nporpammy no reomerpuu JI. C. ATanacsina B 8 kjiacce M3MEHEHUS
HE BHOCHJIKCH :

KomanyecTBo yacoB

KomnnuecTBo yacoB

Paznen B IPUMEPHOU B paboueii

nporpamme nporpamme
1. UeTbIpEXyTOJIBHUKH. 14 14
2. Ilnomane. 14 14
3. [lomo6HBIE TPEYTOJIBHUKH. 19 19
4. OKpy HOCTb. 17 17
5. IloBTopenue. Pemenue 3amau. 4 4

B aBTOpCcKkyro nporpammy no reomerpun JI. C. ATanacsaHa B 9 Kilacce U3MEHEHUSA
HE BHOCHJIUCH:

KonundecTBO Yacos

KomuyecTBO yacos

Paznen B IPUMEPHOU B pabouei
nporpamme mporpamMmme

1. Bexropsl. 8 8
2. MeToa KOOpAMHAT. 10 10
3. COOTHOILIEHUS MEXAY CTOPOHAMU U
yrilaMH TpeyroJyibHuKa. CKalsspHOe 11 11
MIPOU3BEJICHUE BEKTOPOB.
4.JInuHa OKPY>KHOCTH | TUIOIIA b 19 12
KpyTa.
5. JIBmkeHusl. 8 8
6.HauanbHbIC CBEICHUS U3 8 8
CTEPEOMETPHH.
7. O6 akcuoMax TIAaHUMETPUHU. 2 2
[ToBTOopenue. Pemenne 3amay. 9 9




Conep:xkanue y4eOHOI0 npeamera

7 KIACC
1. HavaabHble reomerpuueckue cBeaeHuss (10 yacoB, w3 mmx 1 wuac
KOHTPOJIbHAs padoTa )

[Ipocteiiniue reomerpudeckue (GUTYpHI: IpsMasi, TOUKa, OTPE30K, JIyd, yroJ.
[Tonsitue paBeHcTBa reomerpuueckux ¢uryp. CpaBHEHHE OTPE3KOB W YIJIOB.
N3mepenue oTpe3koB, AMHA OTpe3ka. M3MepeHue yriioB, rpagycHas Mepa yria.
CMexxHbIe U BEpTUKAJIbHBIC YIJIbI, UX CBOMCTBA. [lepneHAuKyIsipHbIE IPSIMBIE.

OcHoeHasi yenb — CHUCTEMATU3UPOBATh 3HAHUS YYalllUXCA O MPOCTEUIINX
TEOMETPUUYECKHX (PUTYpax M MX CBOMCTBAX; BBECTH MOHSATHE PAaBEHCTBA (PUTYD.

B nanHOW Teme BBOASATCS OCHOBHBIE T'€OMETPUYECKUE IMOHSITHUA U CBOWCTBA
MPOCTEHIIIMX TeOMETPUYECKUX (PUTYp Ha OCHOBE HAIJISAJHBIX IPEACTaBICHUM
yJammxcs myTeM 00OOIIeHUsT OYEBUIHBIX WM U3BECTHBIX M3 Kypca MaTEMaTHKH
1—6 kmaccoB reomerpuyeckux ¢akToB. [ToHSATHE aKCHOMBI Ha HayaJbHOM 3Tarle
oOy4YeHUsT HE BBOJMTCS, M CaMH aKCHUOMBI HE (OPMYJIUPYIOTCS B SBHOM BHJIEC.
Heo6xomumplie MCXOIHBIC TIOJIOKEHHUS, HA OCHOBE KOTOPBIX M3Yy4arOTCS CBOMCTBA
Tr€OMETPUYECKUX (DUTYD, IPUBOJATCS B onucaTebHou Gopme. [IpuHIMIIHATIEHBIM
MOMEHTOM JIAHHOM TE€MBI SIBJISIETCS BBEACHUE MOHATHUS PABEHCTBA T€OMETPUUECKUX
dburyp Ha OCHOBE HArJISITHOTO TMOHATHUS HaloKeHHs. OmnpeneieHHOE BHUMAHHE
JIOJKHO YENSATHCS MPAKTUUECKUM NPUIOKEHUAM T€OMETPUUECKUX MMOHSITUM.

2. Tpeyroabuuku (17 4acoB, u3 uux 1 yac KouTposILHAst paGoTa )

TpeyronsHuk. IIpu3Hakm paBeHCTBa TpeyroJbHUKOB. llepnenaukynsap K
npsMoil. Meauanbl, OMCCEKTPUCHI U BBICOTHI TPEyrojbHUKa. PaBHOOEApPEHHBIN
TPEYroJIbHUK M €r0 CBOMCTBA. 3aJjauyd Ha MOCTPOEHHME C IMOMOIIBI0 LUPKYIS U
JIAHEWKH.

OcHoenas yeib — BBECTH TOHATHE TEOPEMBI; BBIpAa00OTaTh YMEHHE JOKa3bIBaTh
PABEHCTBO TPEYTOJBHUKOB C ITOMOIIBI0 M3YYEHHBIX IMPU3HAKOB; BBECTU HOBBIU
KJIACC 3a/1a4 — Ha MOCTPOEHUE C TIOMOIIBIO IUPKYJISI U INHEUKH.

[Ipu3HakK paBEeHCTBA TPEYTOJBHUKOB  SBJSIOTCS OCHOBHBIM  pabodnm
ammapaToM BCEro Kypca reoMeTpuu. Jloka3zaTeahCTBO OOJBINICH YacTH TEOpeM
Kypca ¥ TakKe PEUICHHE MHOTHX 33/1a4 MIPOBOJAUTCS MO CICAYIOUIECH CXEME: MOUCK
PaBHBIX TPEYrOJbHHUKOB — OOOCHOBAaHHME WX PABEHCTBA C MOMOIIBIO KaKOTO-TO
MpU3HAKa — CJIEICTBUA, BBITEKAIOIIME W3 PABEHCTBA TPEYTrOJbHUKOB.
[IpumeHeHne NPU3HAKOB PABEHCTBA TPEYTrOJIbHUKOB MPU PEUICHUM 3a7ad JaeT
BO3MOKHOCTh TIOCTETIEHHO HAKAIUIUBATh OMBIT MPOBEACHUS JOKA3aTEIbHBIX
paccyxaenuid. Ha HayanpHOM »JTane UW3y4eHUS W TNPUMEHEHUS NPU3HAKOB
paBEHCTBA TPEYTOJBLHUKOB IIEJIECO00pPA3HO HCIOJIB30BaTh 3a/ladyd C TOTOBBIMU
YEepTEHKAMU.

3. HapanueabHbie npsiMble (13 yacoB, n3 nux 1 9ac KOHTPOILHAsA padoTa )

[Ipu3Hakym mnapauIeIbHOCTH NOPSAMBIX. AKCHOMA MapajUIeNIbHBIX —IPSMBbIX.
CBoiicTBa napasuiebHbIX MPSMBbIX.



Ocnoeénas yenrb — BBECTH OJHO W3 BaXKHCHIINX IOHITUM — IIOHSATHE
napayieIbHbIX TNPSMBIX; JaTh T[E€pBO€ TNpelcTaBlieHHe 00 akcuoMax |
aKCOMaTUYECKOM METO/JIE B TEOMETPUHN; BBECTH AKCUOMY apasUICIIbHBIX MPSAMBIX.

[Ipu3Hakn # CBOWICTBAa MApPaJUIENbHBIX MPSAMBIX, CBSI3aHHBIC C YTJAMH,
00pa30BaHHBIMU TPU MEPECEUCHUU JIBYX MPSIMBIX CEKYIIEH (HaKpECT JIeKaluMHU,
OJIHOCTOPOHHUMH, COOTBETCTBEHHBIMH), IIUPOKO HUCIOJIB3YIOTCS B JajdbHEHIIEM
IpU U3YYCHUH YETHIPEXYTOJIbHUKOB, TMOJIOOHBIX TPEYTOJIBHUKOB, MPHU pPELICHUU
3a/1a4, a TaKXe B Kypce CTEpPEOMETPHHU.

4. CooTHOLIEHHNSI MEXKIY CTOPOHAMU U yIjiaMu TpeyroybHuka (18 yacos, u3
HHX 2 Yaca KOHTPOJIbHbIE PadOTHI )

CyMmMma yrioB TpeyroibHuka. COOTHOILIEHHUE MEXKY CTOPOHAMHU

U yriamm TpeyrojibHuka. HepaBeHcTBO TpeyrosibHuka. [IpsmoyrosibHbie
TPEYTOJbHUKM, UX CBOWCTBA M IMPU3HAKU PABEHCTBA. PaccTosiHWE OT TOYKH 10
npssMoi. PacctostHme  mexnay —mnapaienbHbiMu - npsMbiMH.  [locTpoeHue
TPEYTOJIbHUKA 10 TPEM IJIEMEHTAM.

OcHo6nasi yenib — PAacCMOTPETh HOBBIE HHTEPECHBIE M Ba)KHBIE CBOMCTBA
TPEYTOJIbHUKOB.

B nmaHHOW TeMme TOKa3bIBA€TCsl OJHA W3 BAXHEUILIHUX TEOPEM I€OMETPUH —
TeoOpeMa O CyMM€ YIJIOB TpeyrojbHuka. OHa MO3BOJSET AaTh KJIACCU(PUKAIUIO
TPEYTOJBLHUKOB TIO yIyiaM (OCTPOYTOJbHBIN, MPSIMOYTOJIbHBIN, TYNOYTOJIbHBIN), a
TaKXe YCTaHOBUTh HEKOTOPHIC CBOMCTBA M MPU3HAKUA PABEHCTBA MPSIMOYTOJIBHBIX
TPEYTOJIBLHUKOB.

[TonsaTre paccTosSTHUS MEXIY NapauieIbHbIMU MPSMBIMU BBOJUTCS Ha OCHOBE
JIOKa3aHHOW TMPEBAPUTEIIBHO TEOPEMbl O TOM, YTO BCE TOUYKHU KaXXJIOM U3 ABYX
napajuieNIbHBIX MPSAMBIX PABHOYIAJIEHBI OT APYrol mpsiMON. DTO MOHSITHE UTPaeT
BAKHYIO POJIb, B YACTHOCTHU UCIIOJB3YETCS B 33/1a4aX Ha MOCTPOCHUE.

[Ipu pemeHun 3a1a4 Ha TOCTPOECHUE B 7 KJIACCEe CIEIYET OrPAHUYUTHCSA TOJIBKO
BBITIOJIHEHUEM U OINUCAHWEM TOCTPOCHHUS HCKOMOW (Urypsl. B oOTIenbHBIX
CIy4yasiX MOKHO IIPOBECTH YCTHO aHajlu3 M JOKa3aTelIbCTBO, a JJIEMEHTHI
WCCIIEIOBAHUS JIOJKHBI TMPUCYTCTBOBATh JIMIIL TOTAA, KOTJA 3TO OTOBOPEHO
YCJIOBUEM 3aJaUH.

5. IloBropenmue. Pemenue 3agayq (10 yacoB)



TEMATHUYECKOE IIVIAHUPOBAHUE
2 u ¢ Heoeno, écezo 68 u

Homep Conepmalme MaTtepuaJja KoauuecTtBO
napa- 4acoB
rpaga
I'naBa |. HayanbHble reoMeTpryeckme cBeaeHuUs! 10
1,2 | Ilpssmas u otpesok. Jlyd u yron 2
3 CpaBHEHHE OTPE3KOB H YTJIOB 1
4,5 | M3mepenue otpe3koB. M3mMepenue yrios 3
6 [lepneHANKYIJISIpHBIE NPSIMbIE 2
Pemenue 3anau 1
KontponbHas pabota Ne 1 1
I'nasa |l. TpeyrosnbHuku 18
1 [lepBbIii MPU3HAK PABEHCTBA TPEYTOJbHUKOB 3
2 Menranbl, OMCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA 3
3 Bropoii u Tpernii NpU3HAKK PABEHCTBA 4
TPEYTOJLHUKOB
4 3agauu Ha TOCTPOCHUE 3
Pemenue 3amau 3
KoutponbHas pabora Ne 2 1
I'aasa |ll. IlapajuienbHbIe IpsiMbIe 13
1 [Tpu3Haky mapayIeIbHOCTH ABYX MPSMBIX 4
2 AKCHOMa MapaiyIeIbHBIX MPSIMBIX 5
Pemenue 3amau 3
Kontponbshas pabora Ne 3 1
I'naBa V. CooTHOLIEHUSI MeKTY CTOPOHAMM U yIJIaMH 18
TPEeYroJbHUKA
1 CyMMa yrioB TpeyrojbHUKa 2
2 CooTHOIIEHUsI MKy CTOPOHAMHU U YTIaMU TPEYroJIbHUKA 3
Kontponsnas pabota Ne 4 1
3 [IpsiMoyTroJIbHBIE TPEYTOJLHUKHU 4
4 [TocTpoeHune TpeyroyibHUKA IO TPEM JIEMEHTAM 4
Pemenue 3anau 3
KonTtponbsHas pabora Ne 5
IloBTOopenne. Pemenune 3aga4 10




8 KJIACC
1. YerbipexyrojbHUKHU (14 4acoB, u3 nux 1 yac KOHTPOJILHAs paGoTa )

MHOFOYFOHBHHK, BBIHYKHBIﬁ MHOTI'OYI'OJIbHHUK, YCTBIPCXYT'OJILHUK.
[TapajuienorpamMM, ero cBoiicTea M npusHaky. Tpanenus. IIpsMOyroiabsHHUK, poMo,
KBaapar, ux cBoricTBa. OceBad u HCHTpaJIbHAsA CHMMCTPHUH.

Ocnosnas ueilb — HN3YUUTHb HanOoJiee BaXKHBIE BUAbI YCTBIPCXYI'OJIbHUKOB —
MapauIeNiorpaMM, — IPAMOYTONBHMK, pPOMO, KBaApaT, TpameuMio;  JaTh
IpeCTaBIeHne 0 GUrypax, 00JafaromuX 0CEBON UM IEHTPAILHON CHMMETPHE.

JloKkazaTenbcTBa OOJBIIMHCTBA TEOPEM JAHHOM TEMBI M PEIICHHS MHOTHX 33734
IMPOBOJATCA C ITOMOIIBIO ITPU3HAKOB PAaBCHCTBA TPCYI'OJIbHUKOB, ITO3TOMY ITOJIC3HO
UX IIOBTOPUTH B HaYaJle M3yUCHHS TEMBI.

OceBass M IEHTpalbHas CHMMETPHMH BBOIATCS HE Kak IpeoOpa3oBaHHe
IJIOCKOCTH, a KaK CBOHCTBA TEOMETPHYECKHX (UIYp, B  YaCTHOCTH
YCTBIPCXYT'OJIBHUKOB. PaCCMOTpeHI/Ie STUX IIOHIATUH Kak IIBI/I)KGHI/Iﬁ IIJIOCKOCTH
cocTouTcs B 9 Kiacce.

2. Ilmomaab (14 4acoB, us Hux 1 yac KOHTpPOJILHAS PadoTa )

[lonsiTue  miom@aau  MHOTOyroibHUKa.  Ilmomaam — mpsMOYrosibHUKA,
napajiesorpamma, TpeyroiabHuka, Tpanemuu. Teopema [ludaropa.
OcHosHas yenb — pACHIUPUTh U YIIIyOWUTh TOJyYEeHHbIE B S5—6 Kiaccax

IPEACTABICHUS y4Yalluxcs 00 M3MEPEHHHM W BBIUMCIEHUHW IUIOIIAJECH; BBIBECTU
bopMmynbl mIOmIAnEed MPSAMOYTOJbHUKA, MapajuieiorpaMMa, TpEeYroJibHHKA,
Tpaneuuu; A0Ka3aTh OJHY U3 INIABHBIX TeopeM reomeTpun — teopemy [ludaropa.

BeiBog ~ QopMyn  ang BBIUMCIEHHS — IUIOWAACH  MPSAMOYTOJIbHMKA,
napajienorpaMma, TPEyrojibHUKa, Tparnelid OCHOBBIBAETCS Ha JBYX OCHOBHBIX
CBOMCTBax IUIONIA/IE, KOTOpble MPUHUMAIOTCS HMCXOAS U3  HATJSAHBIX
IpeJICTaBICHUMN, a TaKXke Ha (opMyJie IIIOMaAN KBajpara, 000CHOBaHHE KOTOPOH
HE SIBJISIETCS 00s13aTeNIbHBIM JUISl YUallluXCsl.

HeTrpanuuuoHHON [UIsi IIKOJIBHOTO Kypca sBISETCS Teopema 00 OTHOIICHHUU
IUIOIIAJEH TPEYroJIbHUKOB, MMEKIOIIMX MO paBHOMY yriy. OHa MO3BOJSET B
JanbHENIIeM JIaTh MPOCTOE J10KA3aTeIbCTBO MPU3HAKOB MOJ00US TPEYTOJIbHUKOB.
B sTOM COCTOMT OJHO M3 NMPEUMYIIECTB, OOYCIOBJIEHHBIX PAHHUM BBEICHUEM
MOHATHUS TUIOLIAIHN.

JlokazaTenscTBO TeopeMbl [lndaropa oCHOBBIBAETCS Ha CBOMCTBAX ILUIONIAACH U
dbopmynax s mIIoOMIafed KBaApara W NpsIMOYroJibHUKA. Jloka3bIBaeTcsl Takxke
TeopeMa, oopatHas Teopeme ITudaropa.

3. IloxoOHbIe TPeyroabHUKH (19 4acoB, u3 Hux 2 yaca KOHTPOJILHBIE PAGOTHI )
[TonoGubie TpeyronbHUKU. [Ipu3Haku nogodust TpeyroinbHUKOB. [Ipumenenue
noj00Ms K JOKA3aTelIbCTBY TEOPEM U pellleHHIo 3aa4. CUHYC, KOCUHYC U TaHT€HC
OCTpOTO yIJia MPSAMOYTOJIBHOIO TPEYTOJIbHUKA.

OcHo6Hasl yenb — BBECTH MOHATHE MOJOOHBIX TPEYTOJBHUKOB; PACCMOTPETh
NPU3HAKU MOAO0OMSI TPEYroJbHUKOB M MX MPUMEHEHHMS, CIeJaTh MEepBbIM IIar B
OCBOCHHH YYAILIUMHCSI TPUTOHOMETPUYECKOTO anmnapara reOMETPHH.

OnpeneneHue  NOJOOHBIX  TPEYrOJBHUKOB  JAETCA HE HA  OCHOBE
npeoOpa3oBaHus TOMO0OMS, a Yepe3 PABEHCTBO YIJIOB M MPOMOPIHMOHAIBHOCTH
CXOJCTBEHHBIX CTOPOH.



[TpusHaku mogo0usi TPEYroJbHUKOB JOKA3bIBAIOTCS C MOMOUIBIO TEOPEMBbI 00
OTHOUIEHUH IUIOLIA/IEH TPEYTOJIBHUKOB, UMEIOLIUX 110 PABHOMY YTIIy.

Ha ocHOBe npu3HakoB MojoOHus JOKa3bIBa€TCSd TEOPEMA O CPENHEN JIMHHUU
TPEYTOJIbHUKA, YTBEPKACHUE O TOUYKE IIEPECEYCHUs] MeIuaH TpPEYroJbHHKA, a
TAK)K€ JIBA YTBEPXKACHUSI O IPONOPLUUOHAIBHBIX OTPE3Kax B IPAMOYTOJIBHOM
TpeyrojabHuke. Jlaercs mpencraBieHME O METOAE IMOoAO0OHMs B 3ajJadax Ha
IIOCTPOEHHUE.

B 3akiroueHne TeMbl BBOASTCS 3JIEMEHTHl TPUTOHOMETPUU — CHHYC, KOCUHYC
Y TAHT'€HC OCTPOrO yIila IPsIMOYTOJIbHOIO TPEYTOJIbHHKA.

4. OxpyxHoCTb (17 4acoB, u3 nux 1 yac KOHTPoJILHAs padoTa )

B3anmHoe pacnonoxkeHue TIpsAMOM M OKpykHOocTH. KacarenpHas K
OKPY’KHOCTH, €€ CBOMCTBO M NpHU3HAK. LleHTpanbHbIe U BNIMCaHHBIE YIUIbL. YeTbIpe
3aMeyaresbHble TOYKU TPEYroJibHUKA. BriicaHHast U onucaHHas OKPY>KHOCTH.

Ocnognas yenp — PACIIUPUTH CBEACHUA OO0 OKPYXHOCTH, IOJyYEHHBIE
ydauuMucs B 7 Kilacce; M3y4uTh HOBbIE (PAKThl, CBS3aHHBIE C OKPYXHOCTBIO;
IIO3HAKOMHTD YYAIIHUXCS O YETHIPbMS 3aMeUYaTEIbHBIMU TOYKAMU TPEYTOJIbHUKA.

B naHHON TeMe BBOAMTCS MHOIO HOBBIX NOHSATHH M PACCMAaTPUBAETCA MHOTO
YTBEPKJICHHUM, CBSA3aHHBIX C OKPYXHOCTBIO. J[JI1 MX YCBOEHHMsI CIENYET YACIINUTH
00J1bI110€ BHUMAHUE PELLICHUIO 3a/1au.

YTBepKIEHUSI O TOYKE IMepecedyeHus OHCCEKTPUC TPEYroJbHUKAa U TOYKE
MIEPECEUCHHS] CEPEIMHHBIX TEpPHEHIUKYISIPOB K CTOPOHAM TpEyrojbHUKA
BBIBOJSTCS Kak CJEACTBUS M3 TEOPEM O CBOMCTBax OWCCEKTPHUCHI YIia u
CEpEeIMHHOIO MEepNEeHANKYIIsIpa K oTpe3Ky. Teopema o TOUke mepeceyeHus: BbICOT
TPEYroJIbHUKA (MM UX TPOJOJDKEHUI) JOKA3bIBAETCA C TOMOILBIO YTBEPKIEHUS O
TOYKE TIEPECEUEHUS CePEAMHHBIX EPIEHAUKYIISIPOB.

Hapsany c¢ Teopemamu 00 OKpPYXHOCTSIX, BIHCAaHHOW B TPEYroJbHUK U
ONMCAHHOW OKOJIO HEro, pacCMaTpUBAIOTCS CBOMCTBO CTOPOH OIMCAHHOIO
YEeTBIPEXYTOJbHIKA U CBOWCTBO YIJIOB BIIMCAHHOI'O YETHIPEXYTOJIbHHUKA.

5. IloBTopenue. Pemenue 3aaau ( 4 yaca)



TEMATHUYECKOE IIVIAHUPOBAHUE
2 u ¢ Heoeno, écezo 68 u

Homep Conepmalme MaTtepuaJja KoauuecTtBO
napa- 4acoB
rpaga
I'maBa V. YerbIpexyrojbHUKH 14
1 MHOroyroJIbHUKH 2
2 [TapannenorpamMm u Tpaneuus 6
3 [IpsiMOyroJIbHHK, pOMO, KBaJpaT 4
Pemenue 3a1aq 1
KontponbHas pabota Ne 1 1
I'nasa VI. Ilnomann 14
1 I1momiaab MHOTOYTOJIbHUKA 2
2 [Tnomane napamienorpaMma, TPEyroJIbHUKA U TPANeIHH 6
3 Teopema [Tudaropa 3
Pemienue 3amau 2
KontposnbsHas pabota Ne 2 1
I'nasa VII. Ilono6HbIe TPEYTroJLHUKHU 19
1 Omnpenenenne noJg00HBIX TPEYTOJIbHUKOB 2
2 [Tpu3Haku no100Ms TPEYTrOIbHUKOB 5
KonTponbnas paborta Ne 3 1
3 [IpumeneHnue no1oous K J0Ka3aTeIbCTBY TEOPEM U 7
PENICHUIO 3a/1a4
4 CooTHoOIIEHUsI MEXIy CTOPOHAMU U YIrjaMu 3
MPSIMOYTOJILHOTO TPEYTOJIbHUKA
Kontponbshas pabora Ne 4 1
I'nasa VIII. OxpyxHocTh 17
1 KacarenpHast K OKpY>KHOCTH 3
2 I{eHTpanbHBIC U BIIMCAHHBIC YTIIbI 4
3 YeTplpe 3aMeyaTeIbHbIE TOUKU TPEYTOJIbHUKA 3
4 BrucaHHas 1 onvcaHHasi OKPYKHOCTH 4
Pemenue 3anau 2
KonTtponwshas pabora Ne 5 1
IloBTOpenne. Pemenue 3axaq 4




9 KUIACC
1. Bekrtopsnl. MeToa koopauHart ( 8 yacoB)

[Tonsitue BekTopa. PaBeHCTBO BeKTOpOB. CIIOXKEHUE W BBHIYMTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha yucio. PasznoxkeHue BEKTOpa MO JABYM HEKOJUIMHEAPHBIM
BekTopaM. Koopaunatet BekTtopa. [Ipocteifmme 3amauyn B KOOpAMHATAaX.
VYpaBHeHUsS OKPY>KHOCTH M mpsiMoi. [IpuMeHeHHre BEKTOpOB M KOOpPAMHAT IpHU
pelieHuu 3a1ad.

OcHo6Has yenb — HAYYUTh YUYaIIUXCS BBIMOJHATH JIEUCTBUSA HAJl BEKTOpaMU
KaK HaIPaBJICHHBIMUA OTPE3KAMH, YTO BXXHO ISl MIPUMEHEHHSI BEKTOPOB B (PU3HKE;
MO3HAKOMUTh C HMCIOJIb30BAHUEM BEKTOPOB M METOJa KOOPAMHAT IMPHU PEIICHUU
FeOMETPUYECKUX 3a/ady.

Bekrtop onpenensieTcss Kak HalpaBJICHHBIM OTPE30K U JCHCTBUSI HAJl BEKTOpaMu
BBOJISITCSL TaK, Kak 3TO MPUHSITO B (PU3UKE, T. €. KaK JICUCTBUS C HAIPaBJICHHBIMU
orpenkamu. OCHOBHOE BHHMAaHHE JOJDKHO OBITh Y/EJIEHO BBIPAOOTKE yMEHUU
BBITIOJIHATH OIEpallii HaJl BEKTOpaMH (CKJIAJIbIBaTh BEKTOPHI IO IMpaBUjIaM
TPEYTOJbHUKA W TapajuieliorpaMMa, CTPOUTh BEKTOP, PABHBIN PA3HOCTU ABYX
JTAHHBIX BEKTOPOB, a TAKXKE BEKTOP, PAaBHBII MPOU3BEICHUIO JTAHHOTO BEKTOpA Ha
JTAaHHOE YHCJIO).

Ha npumepax mokasbIBaeTCsi, Kak BEKTOPbI MOTYT MPUMEHSATHCS K PEIICHUIO
reoMeTpudeckux 3anad. JlemoHcTpupyercst 3pPeKTUBHOCTD MTpUMEHEHUS HOPMYIT
JUISL KOOpPAMHAT CEpeAuHBbI OTpe3Ka, PACCTOSHHUS MEXKIYy JBYMS TOYKaAMH,
YpaBHEHUI OKPY>KHOCTHU U MPSIMOA B KOHKPETHBIX T€OMETPUUYECKHUX 3a7adyax, TeM
CaMbIM JaeTCs MPEJCTaBICHUE 00 U3YYEHUH FeOMETPUUYECKUX (DUTYP C MOMOIIBIO
METOJIOB ajareOphl.

2. CooTHOLIEHUSI MEXKAY CTOPOHAMM U YyIJIaMHu TpeyrojbHuka. CrajsipHoe
npousseaeHne BeKTOpoB (11 yacoB, u3 uux 1 yac kouTposLHas paGora )

CuHyc, KOCUHYC U TaHI€HC yriia. TeopemMbl CHHYCOB M KOCHUHYCOB. PeleHue
TPEyroJbHUKOB. CKaJlsIpHOE MPOU3BEACHUE BEKTOPOB M €ro IMPUMEHEHUE B
r€OMETPUYECKUX 3a/1a4aXx.

OcHoenasi  yenrb ~ —  pa3BUTh ~ yYMEHHUE  y4YalllUXCS  MPUMEHSTH
TPUTOHOMETPHUYECKUN anmnapaT OpH PEeIICHUH T€OMETPUUYECKUX 3a/1a4.

Cunyc W KocmHyc moGoro yrma or 0° go 180° BBoOmsATCS ¢ MOMOLIBIO
€AUHUYHON MOJyOKPY>KHOCTH, JOKA3bIBAIOTCS TEOPEMBbI CUHYCOB U KOCHHYCOB U
BBIBOJIUTCS €11I€ 0/iHa (popMyria TIIOoIIaId TPEYTrodbHUKA (TTOJIOBUHA TTPOU3BEACHUS
JIBYX CTOPOH Ha CHHYC yrja MEXIy HHMH). ODTOT amnmapaT NpUMEHSeTCS K
PELICHUIO TPEYTOJIbHUKOB.

CkansipHoe MpOU3BEICHUE BEKTOPOB BBOAUTCS Kak B (u3uKe (MPOU3BEIACHUE
JUTMH BEKTOPOB Ha KOCHHYC yrja MeXAy HuUMH). PaccmaTpuBaroTcs CBONCTBa
CKQJISIPHOTO TPOW3BEICHUS M €ro MPUMEHEHUE MPU PEHICHUU T€OMETPUYECKUX
3a1ad.

OcHOBHOE BHUMaHHE CJIEAYeT YACIUTh BBIPAOOTKE MPOYHBIX HABHIKOB B
MPUMEHEHUU TPUTOHOMETPUUYECKOTO arfmapara Mpu PEHIEHUH TeOMETPUUYECKUX
3a1ay.

3. JdnuHa okpyxkHOCTM M mjaomanb kpyra (12 4yacoB, u3 mmx 1 wuac
KOHTPOJIbHAsi padoTa )



[IpaBunbHBIE MHOTOYTOMBHUKH. OKPYXKHOCTH, ONTUCAHHAS OKOJIO TTPABUIIHHOTO
MHOTOYTOJIbHUKa M  BOHMcaHHas B  Hero. IlocTpoeHune  TpaBUIIBHBIX
MHOTOYTOJIBHUKOB. JlyinHa oKpykHOCTH. [Inomanas kpyra.

OcHosHas yenb — PACHIMPUTh 3HAHWE YYAIIUXCA O MHOTOYTOJbHUKAX;
pPacCMOTPETh MOHATHUS JJIMHBI OKPY>KHOCTH M ILJIOIIAAX Kpyra U (pOpMyIIbl I UX
BBIYHCIICHUS.

B Hawane Tembl gaercs omnpenesieHWe NPaBUIBHOTO MHOIOYTOJIbHHKA |
paccMaTpuBaIOTCA TEOPEMBbI 00 OKPYXKHOCTSAX, OMHUCAHHOW OKOJIO MPaBUJIHHOTO
MHOTOYTOJIbHUKA M BOUCAaHHOM B Hero. C NOMOILIBIO ONHCAHHOW OKPYKHOCTHU
peIIarTCcs 3a1a4n O MOCTPOEHUH MPABHIBHOIO IIECTUYTOJbHUKA U MPAaBUIBHOTO
2n-yroJabHUKA, €CJIU J1aH MPAaBWIBHBIN 1-YTOJbHUK.

®opMyIibl, BBIPAXKAIOIINE CTOPOHY MPABUIBHOTO MHOTOYTOJIBHUKA U PaJHyC
BIINCAHHOM B HEr0 OKPYXHOCTH YEpe3 paauyCc OIHCAHHOW OKPY>KHOCTH,
UCIIOJIB3YIOTCSL TIPU BBIBOJIE (hOPMYJT JUTMHBI OKPY>KHOCTH M IUIOIIAJHU KpyTa.
BoiBoj omupaeTcs Ha HMHTYUTHBHOE TIPEACTABJIICHHE O Tpelesie: Mpu
HEOTPAHWYCHHOM YBEIUYCHUH YHWCIA CTOPOH IMPaBUIBHOTO MHOTOYTOJIbHHKA,
BIIMCAHHOTO B OKPY>KHOCTb, €T0 MEPUMETP CTPEMUTCA K JJIMHE 9TON OKPY>KHOCTH,
a TIoNab — K TUIONIAJHN KPYyra, OTPaHUYEHHOTO OKPY>KHOCTBIO.

4. JIBu:keHus (8 4acoB, u3 nux 1 yac KOHTPOJILHAs padoTa )

OTtoOpaxenue miockocty Ha cebs. [lonsarue nmwxkenus. OceBas U IIEHTpalbHas
cummMmeTpud. [lapamnensHbiii nepenoc. [loBopor. Hanoxennst u nBuxeHns.

OcHosHas yenb — TO3HAKOMUTH YYAIIMXCSA C TOHSATHEM JBHXKEHUS M €r0
CBOMCTBaMH, C OCHOBHBIMH BHJAMH JBI)KCHHH, CO B3aMMOOTHOIICHHSIMHU
HAJIOKEHHUH 1 IBUKCHUIM.

JIBr>kKeHME TUIOCKOCTH BBOJMTCS Kak OTOOpa)KeHHE IIJIOCKOCTH Ha ceOs,
COXPAHSIOIIEE PACCTOSHUE MEXAy Toukamu. [Ipyu paccMOTpeHNH BUIOB IBUKEHUN
OCHOBHO€ BHMMAHME YJEJSETCS TMOCTPOECHUIO 00pa30B TOUEK, MPSIMBIX, OTPE3KOB,
TPEYTOJIbHUKOB TIPH OCEBOM M IICHTPATBbHON CHUMMETPHUSX, MapaijIeIbHOM
nepeHoce, MoBopoTy. Ha sddexTHhIx mnpuMepax MOKa3bIBACTCS MPUMEHEHUE
JIBIKEHUU TIPU PEIIEHUU TEOMETPUUYECKUX 3a71a4.

[TonsiTne HaMOKEHHUsSI OTHOCUTCS B IAHHOM KypCe€ K YHCITY OCHOBHBIX TTOHSITUH.
JlokaspIBaeTcs, UYTO  TIOHSTHS ~ HAJIOKEHUS W JBWKEHUS  SBIISIFOTCS
DKBUBAJICHTHBIMH: J1I000€ HAJIOKEHUE SBISACTCS JBW)KCHHEM IUIOCKOCTH U
oOpatHo. M3yueHune qokazaTtesbCcTBa HE SIBISIETCS 0053aTeNbHBIM, OJHAKO CIEAYEeT
PacCMOTPETh CBA3b MOHATHUN HAJOKECHUS U TBHKCHUS.

5. O0 akcuomax reomeTpuu (2 yaca)

becena 00 akcumomax reoOMeTpUH.

OcHoenas yenv — pAaTh 0oJiee TIIyOOKOE TPEACTaBICHUE O CUCTEME aKCHOM
IUTAHUMETPHUM U aKCMOMATHYE€CKOM METOZE.

B nanHOI TeMe paccka3bIBaeTCs O Pa3IMYHBIX CUCTEMAX aKCMOM T'€OMETPHUH, B
YaCTHOCTH O Pa3JIMYHBIX CIIOCO0axX BBENICHUS MMOHSATHS PaBEHCTBA PUTyp.

6. HauanbHble cBegeHus U3 crepeomerpuu (8 yacos)

[Ipenmer  crepeomerpun. l'eoMerpuueckue Tela W MOBEPXHOCTH.

MHoOTOrpaHHUKHU: TpU3Ma, NapajUIeNenunen, nupamMuaa, (GopMynsl s



BBIUMCIICHUSI UX 00beMOB. Tena M TMOBEPXHOCTH BpalllEHUS: LUIUHAP, KOHYC,
cdepa, map, GopMyJbl Ul BHIYMCIEHUS UX IUIOIIA/IeH TOBEPXHOCTEN 1 0OBEMOB.

OcHosHnas yenvb — NaTh HaYaJIbHOE IIPEACTABICHHUE O TelaX U IOBEPXHOCTAX B
IPOCTPAHCTBE; TIO3HAKOMMTH YYAIIUXCA C OCHOBHBIMH (opmynamu s
BBIUMCJIEHUSI IO MOBEPXHOCTEN U OOBEMOB TE.

PaccmoTpenne npocTeMInX MHOTOTPaHHUKOB (TPU3MBI, Napasulesenunenaa,
NUPaMHUJIBI), a TAKXKE TNl U OBEPXHOCTEHN BpalleHus (IWIMHApa, KOHyca, chepsl,
niapa) OpOBOJUTCS HA OCHOBE HAIVIIIHBIX MPEICTaBICHUM, 0€3 NpUBIICYEHUS
akcuoMm crepeomeTpun. DopMmynbl 711 BBIYHCICHUS OOBEMOB YKa3aHHBIX TeEN
BBIBOJIATCSL HAa OCHOBe MpuHIMNA KaBanbepu, GopMyIbl 175 BRIYUCICHHUS TUIOIIA-
el OOKOBBIX MOBEPXHOCTEH LMIMHApPA M KOHyCa IOJY4aroTCsd C IOMOUIBIO
pa3BepTOK ATUX IMOBEPXHOCTEH, (opMmyna Iomand cdepbl TpUBOAUTCS 0e3
000CHOBaHMUS.

6. IloBTopenue. Pemenue 3aga4 (9 yacon)



TEMATHUYECKOE IIVIAHUPOBAHUE
2 u ¢ Heoeno, écezo 68 u

Homep Conepmalme MaTtepuaJja KoauuecTtBO
napa- 4acoB
rpaga
I'naBa | X. BexTopsl 8
1 [Tonsarue BekTOpa 2
2 CrnoxeHne U BBIYUTaHUE BEKTOPOB 3
3 YMHOKEHHE BEKTOpa Ha yucio. [[pumeHeHne BEKTOPOB K 3
pEeIIeHUIO 3a/1a4
I'nmaBa X. MeToa KoopauHaTt 10
1 KoopauHatel BeKTOpa 2
2 [Ipocreiimme 3a1a4n B KOOpAUHATAX 2
3 VYpaBHEHUsI OKPYKHOCTH U MPSIMOU 3
Penrenue 3a1a4 2
KoHnTtposbHas padora Ne 1 1
I'naBa Xl. CooTHomeHusI MeKIy CTOPOHAMH M yIJIAMH 11
TpeyrojibHuKa. CkajisipHoe Npou3Be/ieHHe BEKTOPOB
1 CuHyc, KOCUHYC, TAHT€HC yria 3
2 CooTHOIIIEHUSI MEXIYy CTOPOHAMH U YTIJamMu 4
TPEYrOJIbHUKA
3 CkaysipHOE TPOU3BEJCHUE BEKTOPOB 2
Pemenue 3ana4 1
KonTtposbHas padbora Ne 2 1
Faaa XIl. Jl1uHAa OKPYKHOCTH U IUIOIIA/Ib KPYra 12
1 [IpaBrIIbHBIE MHOTOYTOJILHUKHU 4
2 JInuHa OKpy>KHOCTH M TUIOIIAJb Kpyra 4
Pemrenne 3amau 3
KonTponbnas paborta Ne 3 1
I'naga XIIl. JIBu:kenust 8
1 [TonsiTue nBMOXEHUS 3
2 [TapannenpHBIN IEPEHOC ¥ TOBOPOT 8
Pemenune 3amau 1
Kontponwnas pabota No 4 1
I'maa XIV. HauyajabHble CBeJeHUsI U3 CTEPEOMETPHH 8
1 MHoOrorpaHHUKHN 4
2 Tena v MOBEPXHOCTH BpAIICHUS 4
006 akcuoMax NVIAHUMETPHUU 2
IloBTOpenne. Pemenue 3anau 9




Y4eOHO-MeTOAUYECKOE O0ecTiedeHne
OcHoBHas JuTeparypa:

1. Ilporpammbl 0011€00pa3oBaTeNbHbIX YupexkaeHui: ['eomerpust 7-9 kiacchl
/ CocraButens:  bypmuctpoBa T.A. — M.: IlpocBemienue, 2009. ABTOpHI
nporpammsl: JI.C.Atanacsan, B.®.byry3os, C.b.Kagomues u nip.

2. VYuebuuk ['eomerpus. 7—9 xkmaccel: yue0. mia oOiieoOpa3oBar.
opranmzanuii /[ JI.C. ArtanacsH, B.®. byry3os, C.B. Kagomnes u ap.]. — M.:
[Ipocsemenne, 2013 r.

JlonoiHUTEILHAA JIUTEpPaTypa:

l.I'aBpusioBa H.®D. KOHTPOIBHO-U3MEPUTENIbHBIE MaTepuaibl. 8 Kiacc. M.

«Bako»,2013

2.lopodees I'. B. u ap. OrneHka kagecTBa MOATOTOBKH BBITYCKHUKOB OCHOBHOM

IKOJIBI 0 MatemaTuke. M., «Ipoday, 2001.

3. 3uB b. I'., Meitnep B. M. Jlunaktudyeckue mMaTepuaibl 10 reéOMETPUH 32
7,8,9 xnacc. — M.: IIpocsemenue, 2005.

4. I'eometpus. Tematuueckue tectol. 7 kiacce./T.M. Mumienko, A./[. binakoB.-
M. : TIpocBemienue,2008

5. 'eometpusi. 7-9 kimacchl: TECTHI JJI TEKYLIEro U 0000IIAI0IEer0o KOHTPOJIs/
aBT.cocT. [ .. KoBanesa, H.A. Ma3ypoBa. —Boarorpaa: Yuutens,2008

DJIEKTPOHHBIE MOCOOHS 10 MATEMATHKE
1. alexlarin.net -U renepartop BapuantoB ' MA-2013

2. bymath.net - "Bcs snemenrapHas maremaruka" CpemHssi MaTeMaTHdecKas
WNurtepHer-mikona. Tembl: Apudmernka, Anredpa, ['eomerpus, Tpuronomerpus,
Oyukiuu  u rpaduku, OcHOBBI aHanmu3za, MHoOXKecTBa, BeposaTHOCTS,
AHanmuTnyeckas reoMmerpus. Bce TeMbl conepkar MHOXKECTBO IPUMEPOB €
pELIEHUSAMM.

3. alexlarin.net - IToaroroska k EI'D mo marematuke. Caiit Jlapuna A.A. Ha caiite
pa3MeIleHbl PEIICHHs] 3aJlaHuid U3 JIEMO BapHaHTOB, JAMArHOCTUYECKUX padoT,
Kumos, pemenus 3aganuii rpynnsl "C" u3 cOOpHUKOB it moAroToBku k EI'D-
2010, 'NA-2010 u MmHOTOE IpYyTOE.

4. fmclass.ru - O6pasoBaTenbHbIi mopTan "dus-Mat Kinacc".

5.Teopus - Pazgens! mikonbHOTO Kypca, CipaBounuk, Kuuru ckayates. -MeToanka
- Marepuansl ypokoB, BhekmaccHas pabota, Ox3amennl (Bapuantel EID,
BapUaHTHI BCTYMUTENbHBIX padoT), Omumnuansl, JIekiuu, Koncynsranuu u ap.

TpeGoBaHus K YPOBHIO NOATOTOBKH YYAIMXCSH
3HATh/TIOHUMATh:

* 3HaYCHUE MAaTEMAaTUYECKON HAyKH IJis DEIICHHUS 3a1ad, BO3HUKAIOIUX B
TEOPUU U MPAKTHKE; MUPOTY U B TO KE BPEMS OIPAaHUUCHHOCTh MPUMEHEHUS
MaTeMaTUYECKNX METOJIOB K aHAJIM3Yy W MCCIICIOBAHUIO TPOIECCOB U SIBJICHUMN
B IIPUPOJIE U OOIIECTBE;

* 3HAYCHUE MPAKTUKA W BOMPOCOB, BO3HUKAIONIUX B CaMOW MaTeMaTHKe, IS
dbopMupoBaHUS M Pa3BUTHA MaTEMAaTHUUYECKONW HAyKH; HCTOPHUIO Pa3BUTHS



MOHATHUSL 4YHUCJA, CO3JAaHUS MATEMATUYECKOrO aHalin3a, BO3HUKHOBEHHUS U

Pa3BUTHS T€OMETPHH;

* YHUBEpCAJbHBIN XapaKTep 3aKOHOB JIOTMKW MaTeMaTHUYECKUX PACCYXKACHUH, UX

IPUMEHUMOCTH BO BCEX 00JIACTAX YEIOBEUECKOMN JCSATEIBHOCTH;

* BEPOSATHOCTHBIM XapakTep pa3IMYHBIX MPOLIECCOB OKPYKAIOIIETO MUPA;
® CYHIECTBO MOHATHUS MAaTEeMaTHYECKOTO J0Ka3aTeIbCTBA; MPUBOAUTH MPUMEPHI

JI0Ka3aTelbCTB;

KakuM O00pa3oM TIeOMETpHUs BO3HUKIIA M3 MPAKTHUUECKUX 3aJlady 3eMIIEMEPUS;

MPUMEPBI TEOMETPUYECKUX OOBEKTOB M YTBEPXKACHUU O HHMX, BaXKHBIX JIJIsI

MIPaKTUKH;

* CMBICI  HJ€aIM3alliy,  T[O3BOJIAIONIEH  pemarh  3ajJadyd  peajabHOM
JNEUCTBUTEILHOCTH  MaTEMaTUYECKUMU  METOJaMH, MPUMEpPHl  OIIUMOOK,
BO3HUKAIOIIUX MIPHU UCATU3AINY.

[ToMmuMo yKa3aHHBIX B JIaHHOM pasjielie 3HaHWi, B TpeOOBaHUS K YPOBHIO
MOJATOTOBKM BKJIIOYAIOTCS W 3HAHUS, HEOOXOJUMbIE JUIsl TMPUMEHEHHs Tepe-
YUCJICHHBIX HIKE YMEHUH.
yMeThb

® TMOJIb30BAaThCSI TEOMETPHUYECKMM SI3BIKOM ISl OMNMCaHUA MPEIMETOB
OKPY’KAIOLIEr0 MUPA;

* pacno3HaBaThb TreOMETpUYecKHue (UTyphl, pa3iuyaTh HUX B3aUMHOE
pPacrnoJIOKEHHUE;

* KU300pakaTh reoMETpUYECKUe (PUTYpPHI; BBIMOJIHATH YEPTEXKH IO YCIOBHUIO
3aJla4; OCYUIECTBIATh peoOpa3zoBanus GUryp;

* pacro3HaBaTh Ha YepTEeXkaxX, MOJEISIX M B OKpyXarollel oOCTaHOBKE
OCHOBHBIE TPOCTPAHCTBEHHBIE TEJa, U300pakaTh UX;

* B IMPOCTEHIINX CIIy4asX CTPOUTH CEUCHUs] U Pa3BEPTKHU MPOCTPAHCTBEHHBIX
TEIT;

* MPOBOJUTH OMEPAIMU HAJ BEKTOPAMH, BBIYUCISTH JJIMHY W KOOPJIUHATHI
BEKTOpA, YroJl MeXKy BEKTOPaAMH;

* BBIYUCIIATH 3HAYCHUS T€OMETPUUECKUX BETUYUH (IUIMH, YTJIOB, TJIOMIAJEH,
o0BeMOB); B TOM uucie: s yrioB ot 0° mo 180° ompenensiTe 3HaAYEHUS
TPUTOHOMETPUUECKNX (YHKIMA TIO 3aJlaHHBIM 3HAYEHUSM YIJIOB, HAaXOJIUTh
3HAYEHUS TPUTOHOMETPUUYECKUX (QYHKIIUNA TIO0 3HAYCHUIO OJHOU M3 HUX, HAXOJIUTh
CTOPOHBI, YIJIbI U TUIOMIAIM TPEYTOJBHUKOB, JUIMHBI JJOMaHBIX, IYT OKPYKHOCTH,
TJIOIIA/IE OCHOBHBIX T€OMETPUYECKUX (DUTYD U (PUTYP, COCTABIICHHBIX U3 HUX;

* pellaTh reOMETPUYECKUE 3a7a4M, ONUPAICh HA U3yYCHHBIE CBOMCTBA PUTyp
W OTHOUIEHUH MEXKIy HHUMH, TPUMEHSS JIONOJHUTENbHbIC TMOCTPOCHUS,
anreOpanyecKkuil ¥ TPUTOHOMETPUUECKHUH armnapar, CooOpa>keHUs CHMMETPUH;

* MPOBOJIUTH JOKa3aTeIbHbIE PACCYXICHUS MPU PEIICHUU 3a7ad, HUCIOIb3YsI
W3BECTHBIE TEOPEMBI, OOHApPYKHMBasi BO3MOKHOCTHU JUISI KX UCIIOJIH30BAHUS;

* pellath NPOCTEUIINE MITAHUMETPUYECKUE 3a]a4l B IPOCTPAHCTBE;

UCNOIb3068AMb NPUOOPEmenHble  3HAHUA U YMEHUs 8 HNPAKMUYEecKou
0esmenbHOCU U NOBCEOHEBHOU HCUSHU O

* OIKCAHMS PEATbHBIX CUTYaIIMI Ha SI3bIKE T€OMETPHH;

* pacyeToB, BKIIOYAIOIINX MPOCTEUINNE TPUTOHOMETPUUIECKIE POPMYITHI;




* pEIICHUS TEOMETPUYECKUX 3a7a4 C UCIOJIb30BAHUEM TPUTOHOMETPHH,

* pelIcHHsI MPAKTUYECKUX 3aad, CBI3aHHBIX C HAXOXKICHHEM IeOMETPUIECKUX
BEJIMYMH (MCTIONB3YS TP HEOOXOIWMOCTH CIPABOYHUKA U TEXHUYCCKHE
CPE/ICTBA);

*  TIOCTPOCHHUU TE€OMETPUYECCKUMH HWHCTPYMEHTaMU (JMHEHWKA, YTOJIbHUK,
IIUPKYJTb, TPAHCTIOPTHP ).

DopMbI U CPeICTBA KOHTPOJIA

OcHoBHBIME (OpMaMU TIPOBEPKH 3HAHUA W YMEHUW YYAIIUXCSA TI0
MaTeMaTUKE SIBJISIIOTCS YCTHBIM ONMPOC U MHUChbMEHHbIE paboThl. K muchbMEHHBIM
dbopmMaM KOHTPOJSI OTHOCSITCS: MAaTeMAaTHYECKHE MUKTAHTBI, CAMOCTOSTEIbHBIE U
KOHTPOJIbHBIE Pa0OThI, TE€CThI, 3a4eThl. OCHOBHBIC BHUJBI MPOBEPKH 3HAHUM —
TEKyllas U UTOroBas. Texkymas npoBepKa NPOBOAUTCS CUCTEMATHUUYECKH U3 ypOKa
B YPOK, @ UTOTOBas — M0 3aBEPIICHUH TEMBI (pa3jiena), MKOJIbHOTO Kypca.

KontponbHbie paboThl B34THI U3 aBTOpcKOi mporpammbl JI.C. AtaHacsHa:
[Iporpammel  oOpa3zoBaTelbHBIX yupexkaeHuid. [eomerpus 7 — 9 Kkiacchl
Cocrasutens: bypmucrposa T.A.






