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CocraBiena B cooTBeTcTBUHM ¢ iporpaMmoii  H.I'.Munmtok. «Anrebpa. Paboyas nporpamma.

IMpeamernas muansa yueOunkoB FO.H.MaxkapserueBa u apyrux. 7-9 kmaccel. M.: [Ipocserienue,
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JI.C.Arta”acana u npyrux. 7-9 ximaccel. M.: [Ipocsemienue, 2019.
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10.H.MaxkapsiueB, H.I'Munmtok, K.M.Hemkos, C.b.CyBopoBa, nox pexn. C.A.TensikoBckoro —
«Anrebpa, 7 kiaccy. M.: Ilpocsenienue, 2021.

10.H.MaxkapsiueB, H.I'Munmtok, K.M.Hemkos, C.b.CyBopoBa, noxa pexn. C.A.TensikoBckoro —
«Anrebpa, 8 kinaccy. M.: Ilpocsemenue, 2019.
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«Anrebpa, 9 kiaccy. M.: Ilpocsemenue, 2019.

Monyns «I eomeTpusi»:

JI.C.Atanacsn, B.®.byry3os, C.b.Kamomuer u gnp. «l'eomerpusa, 7-9 knacce». — M.:
[Tpocsemienne, 2019.
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IMosicuuTeILHAS 3aIMCKA
Pabouast mporpamma yueOHOro mpeamera «Maremaruka» s 7-9 Ki1acCOB OCHOBHOTO

o01iero o0pa3oBaHUs COCTAaBIIEHA HA OCHOBE CIEAYIOLICH HOPMATUBHON 0a3bl:

o ®denepanbHoro 3akoHa Poccutickort @enepanuu «O06 obpazoBannu B Poccuiickoi
Denepanuny (Ne 273-D3 ot 29.12.2012);

e depaepanbHOTO TOCYAAPCTBEHHOTO 00PA30BATEIBHOTO CTAaHIaPTa OCHOBHOTO OOIIETO
oOpa3zoBanus (IIpukas Munucrepcrsa o0pazoBanus U Hayku Poccuiickoii @enepanuu ot
17 nexabps 2010 r. Ne 1897);

e OcHOBHOI 00pa30BaTENLHOM MIPOTrPAMMEI OCHOBHOTO 00111eT0 00pazoBanust [ bOY COIII
uM. 1.®. Camapkuna c. Hosas Kapmana

e ABTOpckoi y4eOHON mporpammbl 1o anrebpe. 7-9 kmaccel. [lpeamerHas nHHUS
yueonukoB FO.H.MakapsiueBa u apyrux. (Asrop: H.I.Munmiok. M., «IIpocBenienuey,
2019r.)

e ABTOpCKOH y4yeOHOI porpamMmsl 1o reometpuu. 7-9 kiaccel. (ABtop: B.®.byty30B. M.,
«[Ipocserienune», 2019r.)

e VYyebHOro miana ocHoBHOTro od1iero oopazosanusi [ bOY COUI um. N.®. Camapkuna c.
Hogas Kapmaina na 2021-2022 y4eOHbI# TO/I.

Konuenuusi mporpamMmsl: paboyasi mporpamma sBISI€TCS COCTaBHOW 4aCThIO OCHOBHOM
o0pa3oBaTenbHOIl porpamMmbl 0OcHOBHOTO obmiero obpaszosanus (OOIT O00), ee conepkanue
HANpaBJICHO HAa OCBOCHHE yYaIlUMHCS 3HAHUH, YMEHHH W HAaBBHIKOB Ha 0a30BOM YpPOBHE, 3TO
COOTBETCTBYET 00IIe00pa3oBaTeNbHON Mporpamme MmKojdbl. OHa BKIOYAET BCE TEMBI,
NPEIYCMOTPEHHBIE (eepaabHBIM TOCyIapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIApTa OCHOBHOTO
o011ero o6pa3oBaHus 110 PYCCKOMY SI3bIKY M aBTOPCKOM MporpamMmoit yueOHOro Kypca.

Jlnst peanuzanuu Paboueit mporpamMmbl UCTIOIB3YETCsT Y 4eOHO-METOAMYECKUN KOMILIEKT,
YKa3aHHBII HAa TUTYJIHHOW CTpaHUIIE.
Mecto yudeOHOro npeamera B yueonom miase. YII I'bOY COUI um. N.®. CamapkuHa c.
Hogas Kapmana npegycMarpuBaet 00s13aTeIbHOE H3yUYEeHUE MATEMAaTUKH Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHus B CIAEAYIONIEM 00ObEME:
7 xiacc - 204 4. (6 4. B Hememo): MOAyIb «Anrebpa» - 136 4. (4 4. B HEmen0), MOIYIb
«"eomeTpus» - 68 4. (2 4. B HEJIEIIO)
8 xmacc - 204 4. (6 u. B Hemem): Moayab «Anrebpay» - 136 4. (4 4. B HeIenr0), MOAYIb
«"eomeTpusi» - 68 4. (2 4. B HEZIEIIO)
9 xiacc - 198 u. (6 u. B Hememo): Moayns «Anredpa» - 132 4. (4 4. B Henemo), MOIYIb
«"eomeTpusi» - 66 4. (2 4. B HEZIEIIO)

V3y4yeHre MaTeMaTHKHU HAIPABJICHO Ha JIOCTIKEHUE CIICAYIONUX IeJIeid:

® MPOJOJDKUTH OBJAJIEBATh CHCTEMON MaTeMaTHUYECKUX 3HAHUHM U YMEHHM, HEOOXOUMBIX IS
NPUMEHEHUS B TMPAKTUYECKOW  JCSITENbHOCTH, W3YyYEHUS CMEXHBIX JIUCIUIUIMH,
MIPOJIOJDKEHHS] 00pa30BaHNs,

® pa3BUTHE TMPOCTPAHCTBEHHOTO BOOOpPaXKEHUS U  JIOTUYECKOTO  MBIIUICHUS IYTeM
CUCTCMATHUYCCKOT'O H3y‘IeHI/I5[ CBOfICTB FGOMeTqueCKHX (bl/Il"yp Ha IIJIOCKOCTHU U HpI/IMeHeHI/IH
ATHX CBOMCTB MPU PEIICHUS 3a/1a4 BHIYUCIUTEIHHOTO U KOHCTPYKTHBHOTO XapaKTepa;

® TMPOJOJDKUTh  HHTEIJIEKTyaJlbHOE  pa3BUTHE, (OPMUPOBAHHE  KA4yeCTB  JIMYHOCTH,
HEOOXOJUMBIX YEJIOBEKY JUIS TOJHOIICHHOM JKM3HM B COBPEMEHHOM  OOIIECTBE,
CBOﬁCTBeHHLIX MaTeMaTI/I‘-ICCKOI\/'I ACATCIBbHOCTH: ACHOCTH U TOYHOCTH MBICJIH, KpI/ITI/I‘IHOCTI/I
MBIIUICHHS], HHTYHMIIMH, JOTHYECKOTO MBIIIICHHS, 3JICMCHTOB aIrOPUTMUYCCKON KYIbTYPHI,
MPOCTPAHCTBEHHBIX MPECTABICHUN, CTOCOOHOCTH K MPEOIOJICHUIO TPYAHOCTEH;



® [POAOIDKUTH (POPMHUPOBATH TPEACTABICHHME OO0 HIEAX M METOAaX MAaTEeMaTHKH Kak
YHHUBEPCAJIBHOTO S3bIKa HAYKH U TEXHUKH, CPEJCTBA MOJICIIMPOBAHUS SIBIICHUH U TIPOIIECCOB;

¢ MIPOAOJDKUTHL BOCHUTAHHUC KYJIbTYPbl JIMYHOCTH, OTHOLICHHA K MATCMATHUKEC KAK K YaCTU
00I1eYeI0BeueCKOl KyIbTyphl, UTPAIOIIeii 0COOYIO POJIb B OOIIIECTBEHHOM Pa3BUTHH.

e l3yueHue mMaTeMaTHKH MO3BOJISIET (HOPMUPOBATH YMEHHS M HABBIKM YMCTBEHHOTO TPyAa —
IUIAaHUPOBAHKUE CBOEH pabOThl, MOMCK PallMOHAIbHBIX MYTEH €€ BBINOJIHEHMS, KpUTUYECKas
OLICHKa Pe3yJbpTaToB. B mpouecce M3ydyeHUss MaTeMaTUKU IIKOJIBHUKHU JOJDKHBI HAYYHTHCS
u3JaraTb CBOM MBICIH SICHO W HMCYEPIBIBAIOIIE, JAKOHUYHO M EMKO, IPUOOPECTH HABBIKU
4ETKOr0, aKKypaTHOI'O U TPAMOTHOTI'O BBIIIOJIHEHHS MaTEMaTUYECKUX 3aIIUCEH.

Baxueiimeld 3aadeil Kypca MaTeMaTHKU SIBISETCS PA3BUTHE JIOTMYECKOI'O MBIIIJICHUS
yuamuxcsa. Camu OOBEKThl MAaTEMAaTHYECKUX YMO3AKIIOUEHUW W MPUHATHIE B MAaTEMAaTHKE
MpaBWJia UX KOHCTPYHUPOBAaHHUS CIOCOOCTBYIOT (DOPMHpPOBAHHIO yMEHUU OOOCHOBBIBATH U
JIOKA3bIBATh CYXIECHUSI, IPUBOJIUTh YETKUE OIPEICICHUSI, PA3BUBAIOT JIOTUYECKYIO MHTYHUIUIO,
KpaTKO U HAIJISIAHO PACKPBIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOEHUN M ydaT UX IPUMEHEHUIO.
Tem caMbIM MareMaTHKa 3aHUMAaeT OJHO W3 BEIYIIUX MECT B (OPMUPOBAHUU HAYIHO-
TEOPETHYECKOT0 MBIIUICHHUS] NIKOJIBHUKOB. PacKkpbiBas BHYTPEHHIOIO TApMOHHUIO MaTEMaTHKH,
dbopMupysi MOHUMaHHE KPACOThl M HM3SIIECTBA MAaTEMaTUYECKHX PACCYXKIACHUH, MaTeMaTHKa
BHOCHUT 3HAUUTEJIbHBIN BKIIAJl B 3CTETUYECKOE BOCIIUTAHUE YUAIIUXCA.

Bpi0op faHHOH AaBTOPCKOW MNPOrpaMMbl M Y4eOHO-METOAMYECKOr0 KOMILIEKCa
00ycJIOBJIEH T€M, 4YTO B NPOrpaMMe TMPEIyCMOTPEHO pa3BUTHE BCEX OCHOBHBIX BHJIOB
NESTENIbHOCTH O00y4aeMbIX, NPEACTaBICHHBIX B Mporpammax [Jisi HadajibHOro OOIIero
oOpazoBanus. OHAKO coJepKaHUE MPOrpaMMBbl JJii OCHOBHOW IIKOJBI MMEET OCOOEHHOCTH,
0OyCIIOBJICHHBIE, BO-TIEPBBIX, TMPEIMETHBIM COJIEpP>)KaHHEM CHCTeMBbl OOIIEro CpeaHEro
00pa3zoBaHusi, BO-BTOPHIX, TICUXOJIOTHYECKUMHA M BO3PACTHBIMU OCOOCHHOCTSIMHU OOydaeMbIx. B
HEl TaKXe Y4YTeHbl OCHOBHbIE MOJOKeHHMs KOHLenuu TyXOBHO-HPaBCTBEHHOI'O Pa3BUTHUS U
BOCIIUTAHUS JIMYHOCTU TpakJaHWHAa Poccuu, B-TpeThUX, JaHHAs MPOrpaMMa COOTBETCTBYET
paboueii mporpamme Boctiutanus [ bOY COI um. .®. Camapkuna c. HoBas Kapmana.
BocnurarenbHblil IOTEHLIMAN YPOKOB MATEMATHKHU MTPEANOIAraeT

® YCTAaHOBIICHHE JIOBEPUTEIHHBIX OTHOIICHHH MEXKIy MEeIarorHiecCKuM pabOTHHKOM H
00y4aromuMucsi, CocoOCTBYET MO3UTUBHOMY BOCIIPUATHIO 00yUYarOIIMMUCS TpeOOBaHUN
U Tpoch0 yUYUTENs, TPUBICYCHHIO HMX BHUMAaHUSA K OOCYXTaeMoil Ha ypoOKe
UH(OPMalH, aKTUBU3ALUH UX [T03HABATEIbHOMN NI TEIbHOCTH;

e noOyxaeHue oOyyarommxcs coOoaTh Ha ypoKe OOLIENPUHSATHIE HOPMBI NOBEIEHUS,
npaBuiia OOIIEHHS CO CTapUIMMH (I€Aarorn4ecKuMU paOOTHUKAMH) U CBEPCTHHUKAMH
(oOygarormmmucs), MIPUHLUTIIBI yueOHOI JTUCHUTITUHBI
Y CaMOOpraHHu3aluy;

® [IpUBJIEYCHHE BHUMAHUS OOYUYaAIONIMXCS K LIEHHOCTHOMY acleKTy M3y4aeMbIX Ha YpOKax
SBJICHUN, OpraHu3anus HMX paboThl ¢ MOJTyd4aeMoW Ha YpPOKE COLMAIBHO 3HAYMMOM
uHpopMalvell — HWHUIMHPOBAHUE €€ OOCYXKICHHs, BBICKA3bIBaHUS OOYYaIOUIUMUCS
CBOET0 MHEHHS 110 €€ NMOBOJY, BBIPAOOTKH CBOETO K HEll OTHOIICHUS;

® JCIOJB30BaHUE BOCIUTATENIbHBIX BO3MOXKHOCTEH COAEpKaHMS MAaTeMaTUKH dYepes
JEMOHCTpAILMIO O0yYaroUIMMCsl IPUMEPOB OTBETCTBEHHOI'O, TPaXKJJaHCKOTO TOBEJIEHUS,
NPOSIBJIICHUS] YEJIOBEKOMIOOUsT U J0OPOCEpACYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX
TEKCTOB JUISL YTSHHS, 3a]a4 JUIS pEIIeHUs, MPOOIEMHBIX CUTYaluid, Uit 00CYKICHUS B
KJ1acce;

e [MPUMCHECHHE Ha YPOKE HWHTEPAKTHUBHBIX (opM pabOThl C  OO0y4YaIOIIUMHUCS:
UHTEJUIEKTYaJIbHBIX UTP, CTUMYJIMPYIOLINX IIO3HABATEIbHYIO MOTHBALIUIO O0YYarOIUXCS;
JTUJIaKTHYECKOTO Tearpa, I/e TMOJIydeHHbIE Ha YpPOKe 3HaHUS OOBIrPHIBAIOTCA



B TeaTpaJbHBIX MOCTAHOBKAX; JUCKYCCUH, KOTOpPBIE JAIOT 00YYaIOUIMMCS BO3MOXKHOCTb
IpHrOOPECTH ONBIT BEAECHUS KOHCTPYKTUBHOI'O JIMAJIOra; rPpyNIoBoi paboTsl WM paboOThI
B IapaxX, KOTOpbIE ydaT OOydYaroIIMXCs KOMaHJHOW paboTe M B3aUMOJEWUCTBUIO C
JPYTUMH 00y4arOIIMMUCH;

® BKJIIOYECHHE B YPOK UTPOBBIX IMPOLEAYP, KOTOPBIE IIOMOrarOT MOAAEPXKATh MOTHBALIUIO
o0yyaroImuxcsi K IOJIYYEHUIO 3HAHWM, HaJaKUBAHUIO IMO3UTHBHBIX MEKIMYHOCTHBIX
OTHOUIEHUH B Kjacce, IOMOTAlT YCTAaHOBJICHHIO JOOpOXKEIATeIbHONH aTMoc(epsl BO
BpeMs ypOKa,

e opraHu3anuio medcTBa MOTUBUPOBAHHBIX M APYIMPOBAHHBIX OOYYAIOUIMXCSA HaJ UX
HEYCIEBAIOIUMHI OJHOKIACCHUKAMH, JAIOLIEr0 OOY4YaroMMMCSl COLHATbHO 3HAYMMBIN
OIBIT COTPYAHUYECTBA U B3aMMHO [TOMOIIIH;

® HHUIUUPOBAHHUE U TOMICPKKY HCCIEOBATEILCKON AEATENbHOCTH OOY4YalOMMXCS B
paMKax p€ajin3dallii UMW UHAUBUAYAJIbHBIX U T'PYIIIOBBIX UCCICAOBATCIILCKUX ITPOCKTOB,
4TO JjacT 00Y4aroLUMMCcs BO3MOXHOCTh IPUOOPECTH HABBIK CAMOCTOATEIBHOTO PELICHUS
TEOPETUYECKON MPOOJIEMBI, HABBIK T€HEPUPOBAHHS M O(OopMIIeHUsT COOCTBEHHBIX HIIEH,
HaBBIK YBa)XUTEJILHOTO OTHOILEHUS K YY)KUM HJesM, 0QOPMIIEHHBIM B paboTax Jpyrux
HCCIeI0BaTeNeH, HaBBIK yOIMYHOTO BBICTYIUICHUS nepen ayIUTOpUEN,
apryMEHTHPOBAHUS M OTCTaUBaHMsI CBOEH TOUKHU 3PEHUS.

Jlornka W3/I0KeHUsI W COJdepIKaHue paboueii  TpOrpaMMbl  BBICTPOCHBI B
COOTBETCTBUH C:
TpeboBaHusiMU DenepanbHOTO TOCYIapCTBEHHOIO 00pa30BaTENBHOTO CTaHAapTa OCHOBHOTO
oburero oopaszosanus (PI'OC O00);
TpeOOBaHUSAMH K pe3yJibTaTaM OCBOCHUS OCHOBHOW 00pa30BaTebHOM pOrpaMMbl
(JIMIHOCTHBIM, METAIPEAMETHBIM, TIPEIMETHBIM);
OCHOBHBIMH TIOJIXOJIaMH K Pa3BUTHIO M (OPMHUPOBAHUIO YHHUBEPCAJIbHBIX YUECOHBIX JIEHCTBHI
(YY) nnst ocHOBHOTO 00111eT0 00pa30BaHus;
coOmoIaeTcss  MpeeMCTBeHHOCTh ¢ DefepaibHBIM — TOCYAapPCTBEHHBIM — 00pa30BaTEeIbHBIM
CTaH/IapTOM Ha4yaJbHOrO 00111ero 00pa3oBaHus;
YUUTHIBAIOTCS BO3PACTHBIC U TICHXOJOTHYECKHE OCOOCHHOCTH IIKOJILHUKOB, OOYUAIOIIMXCS HA
CTYIIEHU OCHOBHOT'O OOIIIEro 00pa3oBaHusl, YIUTHIBAIOTCS MEKIpPEAMETHbIC cBsi3u. Conepxanue
NpOTpaMMbl HAIPABICHO HAa OCBOCHUE OOydaroNIMMHUCS 0a30BBIX 3HAHHI M (QopMupoBaHHE
0a30BbIX KOMIIETEHTHOCTEH.
PaGouass mporpamMMa BKJIFOYAET BCE TEMBI, MPEIyCMOTpPEHHbIE Uil mM3ydeHus denepalbHbIM
CocymapcTBeHHBIM — 00pa30BaTeIbHBIM  CTaHAAPTOM  OCHOBHOTO  00mIEro  00pa3oBaHUSL.
OTIUYHUTENBHBIX OCOOCHHOCTEH paboueii mporpaMMbl IO CPAaBHEHHIO C aBTOPCKOM MPOTrpaMMOii
HET.
[Tocie u3yueHus] KPYIMHBIX TEM HCIOJB3YIOTCS CICAYIOIINE BUIbI KOHTPOJIS: CAMOCTOSTEIIbHBIC
U KOHTPOJIbHBIE Pa0O0ThI, TEMATUYECKHE TECThI, PabOThI, COCTaBICHHbIE 10 aHanoruu ¢ BIIP mo
MateMaTuke, TectupoBanue mo Tumy OI'D. OO6bembr KP W wux oleHka MpPOW3BOAUTCS B
COOTBETCTBHUH C JieiicTByOMMM B mikoje «[lomokennemM o eauHoM opdorpaduieckoM pexxume
00y4JaroIuXCsi».

I. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOTI'O ITPEJIMETA
Jluunocmuule pezynvmaniot
JIMYHOCTHBIMHU Ppe3yJbTATAMH OCBOCHHUS BBHITYCKHHKAMH OCHOBHOW IITKOJIBI MPOTPaMMBI IO
MaTeMaTHKE SIBIISIOTCS:
1. CdopmMupoBaHHOCTb OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTh H
CIIOCOOHOCTH 00YYAIOIIMXCS K CAMOPA3BUTHIO 1 CaMOOOPa30BaHUIO;
2. CdhopMHUPOBAaHHOCTH LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKHU;




CdhopmupoBaHHOCT KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIEHHH CO BCEMH
y4acTHUKaMH 00pa3oBaTeIbHOro0 Mpolecca, B 0oOpa3oBarenpHOM, yueOHO —
HCCIIEA0BATENIbCKON U IPYTUX BUJAX JIEATEIbHOCTH;
YMeHue icHO, TOYHO, TPaMOTHO M3JIaraThb CBOM MBICIHM B YCTHOW M MHUCbMEHHOW peyu,
MMOHUMATh CMBIC TOCTABJICHHOW 3a/1aud, BBICTPAMBATh APTyYMEHTALUIO, MPUBOJIUTH
MIPUMEPBI U KOHTPIIPUMEDPHI;
[IpencraBieHne 0 MaTeMaTHYECKON HayKe Kak cepe YeIIOBEUECKOM IeATEeTbHOCTH, 00
JTanax ee pa3BUTHsI, O €€ 3HAYUMOCTH JJIs Pa3BUTHS IIUBUIU3ALINH;
KputuuHocts  MbIIUIEHUS, YMEHUE pAclO3HaBaTh JIOTUYECKH HEKOPPEKTHbHIC
BBICKA3bIBAHUS, OTJIIMYATh TUIIOTE3Y OT (PaKTa;
KpeatuBHOCTh MBINUICHHS, HHUIIMATUBA, HAXOAYMBOCTb, aKTUBHOCTh IPHU PELICHUU
anrebpanvecKux 3aaay;
YMeHue KOHTPOJIMPOBAThH TMPOIECC W pe3yabTaT y4eOHOH MaTeMaTHYecKOi
JeSITENIbHOCTH.

Memanpeomemuule pe3yibmamot

MeTaHpeI{MeTHHMI/I pe3yibTaTaM H3YUCHUA IIPEAMCETA «MartemaTuka» B OCHOBHOM IIKOJE
SABJIAKOTCA:

1.

10.

11.

YMeHHe CcaMOCTOATEIbHO IUIAHUPOBATh IYTH JIOCTHKEHUS IleNiel, OCO3HaHHO
BEIOMpaTh Hambosiee 3((EeKTUBHBIE CIIOCOOBI PEIICHHs] YYCOHBIX W TO3HABATEIHHBIX
3azauy;

YMeHue OCyMECTBISITh KOHTPOJb 1O PE3yIbTaTy M CIOCOO0Y ISHCTBUS Ha YPOBHE
MIPOU3BOJILHOTO BHUMAHUS U BHOCUTH HEOOX0IUMbIE KOPPEKTUBHI;

YMeHue aJeKBaTHO OICHUBATh NPABHILHOCTh WM OIMMOOYHOCTH BBITIOJHEHUS
yuyeOHOU 3amayl, ee OOBEKTHUBHYIO TPYIHOCTb M COOCTBEHHBIE BO3MOKHOCTH €€
pelIeHus;

Oco3HaHHOE BIaJICHWE JIOTHUYECKMMH JEHCTBUSIM U  OINpeAeNeHUus MOHSITUH,
000011IeHNS], YCTAHOBJICHUSI aHAJIOTH, KJIacCU(PUKAIIUM Ha OCHOBE CaMOCTOSATEIBHOTO
BBIOOpa OCHOBAaHUI U KPUTEPUEB, YCTAHOBIICHUS CBS3EH;

YMeHue yCcTaHaBIWBATh MPUYUHHO-CICACTBCHHBIC CBS3U; CTPOUTH JIOTHYECKOE
paccyxaeHue, IenaTh yMO3aKiIoueHne (MHAYKTUBHOE, IeyKTUBHOE U M0 aHAJIOTUH) U
BBIBO/JIBI;

YMeHue co3naBath, MNPUMEHSATh U NPeoOpa3oOBbIBATh 3HAKOBO-CHMBOJIHYECKHE
CpeIICTBa, MOJCIH M CXEMBI JUIsl PEIICHUS yUeOHBIX M IMO3HABATEIBHBIX 33/1a4;

YMeHue opraHu3oBBIBaTh y4eOHOE COTPYIHHYECTBO M COBMECTHYIO JIEATEIHHOCTH C
VYHUTEJIEM W CBEPCTHUKAMHU: ONPEICIIATH IETH, pacruperesieHne (QYHKIUH U posel
YYaCTHUKOB, B3aUMOJICHCTBHE U OOIIHE CIOCOOBI pabOThI, YMEHHE pabOTaTh B TPYIIIIE:
HaXOJIUTh OOIlee pelleHHe W pa3peniatb KOH(MIUKTHI Ha OCHOBE COIJIACOBaHUS
MO3UITMH M ydeTa WHTEPECOB; CIYIIATh MapTHepa; GopMyIUpOBaTh, apryMEHTHPOBATh
U OTCTauBaTh CBOE MHEHUE;

CdopMUpOBaHHOCTH U pa3BUTHE YICOHON M OOIIETIOIBb30BATEIHCKON KOMIIETEHTHOCTH
B 00J1aCTH MCMONB30BaHUS UH()OPMAIIMOHHO-KOMMYHHKAITMOHHBIX TexHomoruit (MKT-
KOMIIETEHTHOCTH);

[lepBoHayanbHble TpencTaBieHWss 00 HIEIX U METoJaX MAaTeMaTHKH Kak
VHUBEPCATHHOM S3bIKC HAYKHM M TEXHHKH, O CPEJACTBE MOJICITUPOBAHUS SIBJICHHHA W
IIPOLIECCOB;

YMeHue BHJIETh MAaTeMaTHYECKYI0 3aJlady B KOHTEKCTE MPOOJIEMHON CHUTyallud B
JIPYTUX JUCUUIUIMHAX, B OKPYXKAIOIEH KU3HH,

YMeHue HaxoAMTh B Pa3IMYHBIX HCTOYHHMKaX HHpopmanuio. HeoOxomumyro mmis
pelIeHHsT MaTeMaTUYeCKUX NpoOJieM, U TPEACTaBIsATh €€ B IOHSATHOW (dopMme;
MIPUHUMATD PEIICHUE B YCIOBUSX HETOJHON U M30BITOYHON, TOYHOU M BEPOSITHOCTHON
uH(pOpMaINH;



12. YMeHne TMOHHMATh M HCIOJIB30BAaTh MATEMATHYECKHUE CpcacTBa HArsIAHOCTHU

(pUCyHKH, YepTEX U, CXEMBI U Jp.) UIsl WIUTFOCTPALlUU, UHTEPIPETAluH, apTyMEHTAllUH;

13. YMeHue BbIBHTaTh TUNOTE3bl NPU pEIICHHMH YYEOHBIX 3a7ad U IOHUMATh

H€O6XOI[I/IMOCTB HX IIPOBEPKU;

14. YMeHue npuUMEHSATh MHIYKTUBHBIC U JEIYKTHBHBIE CIIOCOOBI PACCYKACHUH, BUIETh

PA3IMYHBIC CTPATECTUU PECUICHUSA 3ada4,

15. [lonumanue CyIIHOCTH AITOPUTMUYECKHX IPEANNUCAHUN U yYMEHHUE JEHCTBOBAaTh B

COOTBETCTBHHU C IIPCATTOKEHHBIM aJITOPUTMOM;

16. YMeHune caMOCTOSITETIbHO CTaBUTh LIEJNH, BHIOMpATh W CO3JaBaTh alTOPUTMBI IS

pelieHrs yueOHbIX MaTeMaTHYECKUX MTPo0IIeM;

17. YMmenue miaHupoBaTh M OCYILIECTBISATH JACSITEIBHOCTb, HANPABJICHHYIO Ha pELICHUE

3aaa4 UCCIIC€A0BATCIbCKOTO XapaKTepa.

IIpeomemmnuie pe3ynvmamot

Hpe}lMeTHBIMI/I pe3yjJbTaTaMi OCBOCHHUSA BBITYCKHUKAMU OCHOBHOI IIKOJIBI IporpamMmmaI
10 MaTCMAaTHUKCEC ABJIAIOTCA:

1.

10.

11.

OnnazeHre 06a30BbIM NOHATUIHBIM aNapaToM IO OCHOBHBIM pazjieslaM COJIEepKaHMs,
IpeJICTaBlIeHUEe 00 OCHOBHBIX M3y4aeMbIX MOHATHSX (YMCIO, reoMeTpuueckas (urypa,
ypaBHEHME, BEPOSTHOCTb) KAK Ba)KHEHIIMX MaTEeMaTHYECKUX MOENSAX, MO3BOJISIOIINX
ONMCHIBATh U U3y4aTh peaJIbHbIE MPOLIECCHI U SABJICHUS;

YMmenue pabotaTb € MaTeMAaTH4YECKUM TEKCTOM  (QHAJIM3UPOBaTh, M3BIIEKATh
HE00X0MMYI0 MH(OPMAIUIO), TPAMOTHO MPUMEHATh MAaTEMAaTHYECKYIO0 TEPMUHOIOTHIO
U CUMBOJIUKY, UCIIOJIb30BATh PA3JIMUHBIE S3bIKM MAaTEMATUKU;

YMeHue BBINOJNHATH anreOpandeckue NpeoOpa3oBaHMs PALMOHAIBHBIX BbIPAXKEHUH,
NPUMEHSTh UX JUIS PELIeHUs] yUeOHBbIX MaTeMaTUUECKUX 3aJ1ad M 3aJa4, BOSHUKAIOIINX B
CMEXHBIX YUeOHBIX MTpeIMeTax;

YMeHue mosb30BaThCs MaTeMaTHUYECKUMH (OpMYJaMU U CaMOCTOSITENIBHO COCTaBIISATH
(opMyIIbI 3aBUCUMOCTH MEX/y BETUYMHAMH Ha OCHOBE O0OOIIEHHS YaCTHBIX CIIy4yaeB U
HKCIIEPUMEHTA;

YMeHue pemaTh JMHEWHBIE W KBaJpaTHbIE YPAaBHEHHS M HEPABEHCTBA, a TAaKXKe
NPUBOJMMBIE K HUM YpaBHEHHUS, HEPaBEHCTBA, CHCTEMbI; NPHUMEHSTHh TIpapuuecKue
NPEJICTaBICHNUs JJIs PEUICHMsT W HCCIIENOBaHUS YPaBHEHMH, HEPABEHCTB, CHCTEM;
INPUMEHSTh IIOJIyY€HHbIE YMEHHS ISl pelleHMs] 3aJad U3 MaTeMaTHKH, CMEXHBIX
IIPEIMETOB, TPAKTUKU;

Onagenue cucteMod (YHKIHOHATIBHBIX MOHATHH, (DYHKIMOHAIBHBIM S3BIKOM U
CUMBOJIMKOH, YMEHHME CTpPOUTh Trpaduku (yHKIMHA, ONUCHIBATH WX CBOICTBA,
UCIIONIb30BaTh  (YHKIIMOHAIbHO-TpaUYeCKue TMpeACTaBICHUS JJs OIUCAaHUS H
aHaJIM3a MAaTEMaTUYECKHX 33]1a4 U PEAJIbHBIX 3aBUCUMOCTEN;

OBunazieHre OCHOBHBIMH CITOCOOAMU MPEICTABICHUS M aHAIN3a CTATUCTHYECKUX JaHHBIX;
YMEHHMsI pelIaTh 3a/1a4l Ha HaXO0XIEHNUE YaCTOThI U BEPOSITHOCTHU CIIy4YalHBIX COOBITHI;
YMeHue NpUMEHATh W3YYEHHBIE MOHATHUS, PE3YIbTaThl, METOIBI Ul PELICHUS 3ajad U3
pa3IMYHBIX pa3JesioB Kypca, B TOM YHCIe 3a/1ad, He CBOAAIIUXCS K HEMTOCPEICTBEHHOMY
IIPUMEHEHHNIO U3BECTHBIX aJITOPUTMOB;

OBnazneHne HaBbIKaMH YCTHBIX, INCbMEHHBIX, THCTPYMEHTAJIbHBIX BBIYMCICHUM;
OBnaneHne TreoOMETPUYECKHM SI3BIKOM, YMEHHE MHCIOIb30BaTh €ro g OMNHCAaHUA
IIPEIMETOB OKpPYXKAIOIIEr0 MHpa, pPa3BUTHE IPOCTPAHCTBEHHBIX NPEJACTABICHUN H
n300pa3uTeIbHBIX YMEHUH, MPUOOPETEHNE HAaBBIKOB T€OMETPUUECKUX MTOCTPOECHUH.
VYcBoeHHE CHCTEeMAaTHYEeCKUX 3HAHWHM O TUIOCKMX (UTypax M UX CBOMCTBAx, a Takke Ha
HarJsJHOM YpPOBHE — O NPOCTEUIIUX NPOCTPAHCTBEHHBIX TEJIaX, YMEHHE NPUMEHSTH
CHCTEMaTHUYECKHE 3HAHUS O HUX JJIS PEIIEHUS] TEOMETPUYECKUX U IPAKTUYECKUX 3a/1a4;



12. YMeHust u3MepsTh JJIUHBI OTPE3KOB, BEIUYMHBI YIJIOB, UCIOJIB30BATH (OPMYIBI IS
HAXO0XICHUS IEPUMETPOB, IIoLaiel U 00BEMOB F€OMETPUUECKUX (QUTYD.

BbInyCKHUK HAY4YUTCS:

BbInycKHUK MOJYYHT BO3MOKHOCTH

HAYYUThCH:
Moayab «Aaredpa»
PaumonanbHbIe YncIa

. MOHUMATh OCOOCHHOCTHU JCCATUYHON CUCTEMEI | ® ITO3HAKOMUTBCS c
CYMCJICHUS,; IIO3ULIMOHHBIMUA CUCTEMAaMHU CUUCIICHUS
. BIQJETh  MOHATHAMH,  CBA3AHHBIMH  C | C OCHOBAHMAMM, OTJIMYHbIMU OT 10;
JEIMMOCTBIO HATypaIbHbIX YUCEIL, . yriayOuTh u pa3BUTh
o BBIPa)KaTh YUCJIA B SKBUBAJICHTHBIX (hopMmax, | IPEACTABICHUS O HATYpAIbHBIX YHCIIaX

BI)I6I/Ip215[ HanOoJjee MoAXOA41yI0 B 3aBUCUMOCTU OT
KOHerTHOﬁ CUTyalluu;

[ ] CpaBHI/IBaTI) n YHOpSIIIOLII/IBaTI) paHI/IOHaJII)HI)IC
4uCIa;
. BBITNIOJIHATh BBIYUCIICHUS C PalldOHAIbHBIMH

qucjiaMH, COY€Tass YCTHBIC WM NMCbMCHHBIC IIPHUEMBbI
BI)I'-II/ICJIGHI/If/'I, IMPUMCHATDH KaJIbKYJIATOP,

o HCIIOJIb30BATh IOHATHA U YMCHUS, CBA3AHHBIC
C MpOIMOPHHUOHAIBHOCTBIO BCIIMYMWH, HNPOLCHTAMU B
X04€ PCIICHHUA MATCMATHYCCKUX 3aJad M 3aJa4d H3
CMCXKHBIX npeaAMETOB, BBITIOJIHATD HCCJIOXKHBIC
MPAKTUYCCKUC PACUYCTHI.

W CBOMCTBAX JICIHUMOCTH;
° HAy4YUTHCS
MIPUEMBI, palOHATH3UPYIOIINE
BBIUMCIICHHSI, TPUOOPECTH MPUBBIYKY
KOHTPOJIMPOBATh BBIUYMCIICHUS, BBIOUpast
HOJIXOSIINHA ISl CUTYalllH CIIOCo0.

HCII0JIb30BaTh

JeiicTBUTEIbHBIC YMCJIA

L4 HCIIOJIB30BAaTh HAYAJIbHBIC TIPCACTABJICHUA O
MHOKECTBC I[GflCTBI/ITCJ'IBHI:IX YHCCII,
° BJIaAICTb  IIOHATHEM  KBAaJAPATHOI'O  KOPHA,

IIPUMCHATH €I'0 B BBIYHUCIICHUAX.

° pPa3BUTh MPEACTABIECHUE O YHCIIE
Y YUCJIOBBIX CHCTEMaX OT HaTypajbHBIX
0 JIEMCTBUTENBHBIX YHCENI, O pOJIU
BBIYMCIICHUI B YEJIOBEYECKON MPAKTHUKE;
° pa3BUTh M YIIIYOUTh 3HAHUSA O
JNECATUYHON 3amucu  JeHCTBUTEIbHBIX
qucen (mepuonuyeckue "
HEeNepuoJUYECKue TIpoon).

HN3mepenusi, npulInKeHUs1, OLEHKH

L4 HCIIOJIB30BAaTh B  XOJA€ PCIICHUA  3aaad
SJICMCHTAPHBIC IpeaAcCTaBJICHUA, CBsI3aHHBIC C
HpI/I6J'II/I)KeHHBIMI/I 3HA4YCHUSAMU BCIIMYKMH.

. TOHSATh, YTO YHCJIOBBIC JaHHBIC,
KOTOpBbIE HCIOJIb3YIOTCA JUISE
XapaKTEPUCTUKU 00BEKTOB
OKPY’KaIoIIero Mupa, SIBJISTFOTCS
MPEUMYIIIECTBEHHO  MPUOIMKEHHBIMU,
YTO 1O  3alUCU  TPHUOJMIKEHHBIX
3HA4YEHUH, coJiepKaluxcs B
MH(OPMALIMOHHBIX UCTOYHHKAX, MOXKHO
CYIUTh O TIOTPEIIHOCTH MPUOIMKCHHUS,

. MIOHSATb, TO MIOIPEUIHOCTh
pe3ynbTaTa BBIUMCICHUM OJKHA OBITh
cou3MepUMa c MIOTPEIHOCTHIO




HUCXOAHBIX NAaHHBIX.

AJaredpanyeckue B

. BIIAJICTh HOHATHSIMU «TOXKIECTBOY,
«TOKIECTBEHHOE NMPeoOpa3oBaHMEy», pellaTh 3aauu,
cojepxaiie OyKBEHHble JaHHble, paboTaTh C
bopmynamu;

o BBINOJIHATh  NPE0Opa30BaHUs  BBIPAKEHUIH,
COJIEp/KalIMX CTENECHU C LEJIBIMM IOKa3aTeas MU U
KBaJIpaTHbIE KOPHU;

o BBINOJIHATh TOKIECTBEHHBIE ITPE0Opa30oBaHUs
palMOHAIbHBIX BBIPDAKEHUHM HA OCHOBE IIPABHII
JNeHCTBUH HaJ MHOTOWICHAMH M alreOpandecKuMu
JIpOOsIMH;

o BBIIOJIHATh PA3JI0’KEHUE MHOIOWICHOB Ha
MHOUTEIH.

bIpaKeHust
L4 HAay4YUTbCA BBIINIOJIHATH
MHOTOIIIarOBbIE peoOpa3oBaHUs

PalMOHAIBHBIX BBIPAKEHUH, MPUMEHSIS
HIMPOKHIA HAOOp CIIOCOOOB U MPUEMOB;

J PUMEHSTD TOX/ICCTBEHHBIC
npeoOpa3oBaHMs U PEIICHUS 3aa4 U3
pa3IMUHBIX Pa3JENIOB Kypca.

YpaBHeHus1
o pelaTts OCHOBHBIE BHJBl PAallMOHAIBHBIX | ® OBJIAJIETh CIeIUaIbHBIMU
YpaBHEHUU C OJHOW IEPEeMEHHOM, CUCTeMbl [BYX | IpUEMaMH pEIIeHUs YpaBHEHUH U
YPaBHEHUH C ABYMs IIEPEMEHHBIMY; CHCTEM YpaBHEHUM; YBEPEHHO

o MIOHUMAaTh ypaBHEHUE KaK BaXXHEHUIyI | IPUMEHATH amnmnapar YPaBHEHUH  [1st
MaTEMaTU4YCCKYI0 MOJCIb sl ONMCAHMUS U M3Y4YCHUs | PCLICHUS pa3sHOOOpa3HBIX 3a7ad U3
pasHOOOpa3HBIX  pEANbHBIX  CUTYyallMil, pemiaTs | MATEMaTHKH, CMEXHBIX NPEAMETOB,
TEKCTOBBIE 3aJ1a4M aIre0panyecKuM METOI0M; MIPaKTHUKH;
. OPUMEHSATH rpaduyeckre NpecTaBiIeHUs Ui | ® MPUMCHSATH rpaduyueckue
UCCIIEIOBAHMA W PpEUIEHHs CUCTEM YypaBHEHUH ¢ | IPEACTABICHUA I  HMCCICAOBaHUA
JBYMsI IIEPEMEHHBIMU. YPaBHEHUH, CHUCTEM YpaBHEHUH,
COJIEpIKaIINX OyKBEHHbIE
K03 (PULIUEHTHI.
HepaBeHncrBa
. IIOHUMATh MU IIPUMEHATHL TEPMHUHOJIOTHIO U | ® pa3HOOOpa3HBIM npueMam

CHUMBOJIMKY, CBSI3aHHBIE C OTHOLLIEHUEM HEPABEHCTBA,
CBOMCTBA YUCJIOBBIX HEPABEHCTB;

pemiatb JMHEHHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHON M WX CHCTEMBI; peIlaTh KBaJpaTHBIE

JI0Ka3aTeIbCTBA HEPABCHCTB; YBEPEHHO
IOPUMEHSATh amnapar HEPaBeHCTB JUIs
pelieHus pa3zHoO0pa3HBIX
MaTeMaTHYeCKUX 3a7ady W 3aJad Mu3

HEpaBeHCTBA €  OHOpod  Ha  TrpaduyuecKkue | CMEXKHBIX MPEIMETOB, MPAKTHKH,
IIPE/ICTABIICHHS; o MPUMEHSITh rpaduueckue
. NPUMCHATh  anmapar  HEPAaBCHCTB  IIpW | OIPCACTABICHUA I HCCICIOBAaHHA
pEILIEeHNN 3a]a4 U3 pa3IMyHbIX Pa3/leioB Kypca. HEPABEHCTB,  CHCTEM  HEPABEHCTB,
CoJIeprKaIInX OyKBEHHbIE
K03 (PULIUEHTHI.
OcHoBHbIC NOHATHS. YKc10BbIE PYHKIUH
. NOHUMAaTh U UCHOJB30BaTh (DYHKIIMOHAJIBHBIC | ® MIPOBOJUTH HCCIIEIOBaHMSI,
NOHATUS W SI3bIK  (TEPMMHBI, CHUMBOJIMYECKHE | CBSI3aHHBIE C H3YyYEHHUEM  CBOMCTB
0003HaYCHMS ), byHKIHH, B TOM quCIIe c
[} CTPOUTD rpa(byncn DJIEMCHTapPHBIX (I)yHKHHﬁ; HUCIIOJIB30BaAHHUECM KOMIIBIOTCPA, Ha

UCCIIIOBaTh CBOMCTBAa YHMCIOBBIX (DYHKIMH Ha

OCHOBE TpaUKOB M3yYEHHBIX (PYHKITUH

OCHOBE U3YyY€HUs MOBEICHUS UX TPa(UKOB;

CTpOUTH OoJiee CIOXKHBIE TpaduKH;




o NOHUMAaTh (PYHKIMIO KaK BaXKHEUIIYIO0 MOJIEIb
JUIsL ONIACAHUS MIPOLIECCOB U SIBICHUI OKPYKAIOILLEro
MUpa, IPUMEHATh (PYHKIMIO KaK S3BIK JJIS1 OTIMCAHUS
U MCCIIeI0OBaHUS 3aBUCUMOCTEN MeXy PU3NUECKUMU
BEJIMYNHAMU.

. HCIOJIb30BaTh (DYHKIIMOHAJIbHBIE
MPEACTABICHUS] W CBOWCTBA (PyHKITUI
JUTSL PEILICHUs] MaTeMaTHYECKUX 3aJ1a4 U3
Pa3IUYHBIX pa3esioB Kypca.

Yucj10BbIE NOCJIAE0BATEIbHOCTH

. [IOHUMATh u HCII0JIb30BATh A3BIK
IIOCJIEI0BATENbHOCTEN;
. OpUMEHATh  (OpMyJBI,  CBSI3aHHBIE  C

apu(METHUECKOW U TE€OMETPHUECKON MPOrPECCUIMH,
U amnmnapar, c(OpMUPOBAHHBIA IPU U3YYEHUU JPYTUX
pasfesoB Kypca, K PEUICHUIO 3a7ad, B TOM YHCIE C
KOHTEKCTOM U3 PEAJIbHOM JKU3HHU.

o peuiarb KOMOMHHPOBaHHbBIE
3a/la4M ¢ MpUMeHeHueM (Gpopmyn n-ro u
CYMMBI MEPBBIX n YJICHOB
apuMETHYECKOH U TEOMETPUUCCKOMN
MPOTPECCUi, TMPUMEHSSI TMpPU  ITOM
anmnapat ypaBHEHUH 1 HEPaBEHCTB;

J OHUMATh aPUPMETHICCKYIO U
FEOMETPUYECKYI0O  TPOTPECCHH  Kak
(GYHKIIMU  HATypaJbHOTO — apryMEHTa,
CBSA3BIBATh apuQMETHIECKYIO
IPOTPECCUI0 C JIMHEHHBIM  POCTOM,
reOMETPUUYECKYIO — C
9KCIIOHEHIIMATLHBIM POCTOM.

OnucarejbHAs CTATUCTHKA

o HCIIOJIB30BAaTh HpOCTGfIHIHC CII0COOBI
MNpEaACTaBJICHUA U aHaJIn3a CTATUCTHUYCCKUX NJAHHBIX.

J npuoOpecTd  MepBOHAYATIBHBIN
OMBIT OpraHu3aluuu cOopa JaHHBIX MPHU
IPOBEIEHUH ONpoca OOILIECTBEHHOTO
MHEHUS, OCYIIECTBISATh UX AaHAJU3,

IPEJICTaBISATh PE3yIbTaThl OIpOCa B
BU/JIE TAOIHIIBI, TUArPAMMBI.
Cayuaiinble cOOBITHSI H BEPOSTHOCTD
o HaXOJUTb  OTHOCUTEJIBHYIO  YacToTy U | e MPUOOPECTH ONBIT MPOBEACHUS

BEPOATHOCTDH CHy‘IﬂfIHOFO COOBITHSI.

CJ'Iy‘IElfIHLIX OKCIICPUMEHTOB, B TOM
qucjiace C TIOMOIIBIO KOMIIBIOTEPHOI'O

MOJICTIMPOBaHUs, MHTEPNpPETAlUU HX
pe3yabTaTOB.
Kom0unnaropuka
. pemlatb ~ KOMOWHATOpHbIE  3aJjayd  Ha | @ HEKOTOPBIM CHEeUAIbHBIM
HaXO0X/IeHHE Ynciia 00bEKTOB WM KOMOMHAIHIA. pHUeMaM pelieHus KOMOMHATOPHBIX
3a1ad.
Moayab «I'eomerpus»
Harasanas reomerpus
. PacriozHaBate Ha yeprexax, pHUCYHKax, | ® Boruncnsate 00BEMBI
MOJEISIX MU B OKPYXKAIOLIEM MHpE IUIOCKME U | IPOCTPAHCTBEHHBIX  I'€OMETPHUYECKHX
IIPOCTPAHCTBEHHbIE FTEOMETPUUECKHE (PUTYPHI; ¢uryp, COCTaBJICHHBIX u3
° Pacno3HaBsathp pa3BepTKHU Ky6a, OpsAMOYT'OJIBHBIX TAPAJIICIICITUIICAOB,
IPSIMOYTOJIBHOTO  MapajljiesieNuIeaa, I[pPaBUIbHON | @ Yrinyouts u pa3BUTH
IIUPAMHUJIBI, HUIMHIPA, KOHYCA; IIPENCTABICHUS. O TIPOCTPAHCTBEHHBIX
. Ompenensars 1O  JIMHEHHBIM  pa3sMepaM | TEOMETPUYECKHX (QUIypax;
pasBepTKH (UTYphl JIMHEHHBIE pa3Mepbl caMou | ® [IpuMeHATh NOHATHE Pa3BEPTKH
(Gurypsl 1 Ha000poT; U1 BBITIOJTHEHUS ITPAKTUYECKUX




. Berauciars 00BeEM

napauiclICIImIcaa,

MPSIMOYTOJIBHOTO

pacueToB.

I'eomeTpuueckue purypnbi

. [lonb30oBaTbcs  S3BIKOM  TE€OMETPUU IS
OMHUCAHUsl MPEAMETOB OKPYXKAIOIIET0 MHUpa U HUX
B3aMMHOI'O PACTIONIOKECHHUS;

o PacnioznaBats u m300pakaTh Ha 4YepTEkKaxX U
pUCYHKax  TeoMeTpuueckue  Qurypsl U HX
KOH(pUrypamnuu;

. Haxomute  3HaueHWss  JUIMH  JIMHEWHBIX
DJIEMEHTOB (PUTYP U UX OTHOIICHUS, TPATYCHYIO MEPY
yriioB oT 0 nmo 1800, mpuMeHsisi omnpeneneHus,
CBOWCTBA W TPH3HAKU (UTYp M HX DIEMCHTOB,
OTHOIIEHUS ¢buryp (paBeHCTBO, nogobue,
CUMMETpHs1, TOBOPOT, MapauIeNIbHBINA MTEPEHOC);

. OnepupoBaTh € HAYaIbHBIMU TOHATHSIMU
TPUTOHOMETPUH ¥ BBIIOJHATH  DJIEMEHTApHBIC
orepanuu HaJl QyHKIUSIMH YTIIOB;

o Pemmarp 3amaun Ha 10Ka3aTeNbCTBO, OMUPASICh
Ha U3y4YCHHBIE CBOMCTBA (UTYp U OTHOIICHUH MEXITY

HUMU u TIPUMEHSIS W3YYEHHBIC METOIbI
JI0KA3aTeIIbCTB;
. PemaTte HeclIOKHBIE 33a7a4d HAa TOCTPOCHHE,

IIPUMEHSAST OCHOBHBIE aAJITOPUTMBI
MTOMOIIBIO UPKYJIA U JIMHEHKH;
. Pemare mpocreimme
3a/1a4¥ B IIPOCTPAHCTBE.

MMOoCTPOCHUA C

IJIAaHUMETPHUYCCKUC

J OBnazners METOJAaMH pELICHUS
3aja4 Ha BBIYHCIICHHS 51
JI0Ka3aTeJIbCTBA: METOIO0M OT
MIPOTHUBHOTO, METOJIOM nooous,
METOJIOM  Iepedopa  BapuaHTOB U
METOJIOM T'€OMETPUIECKIX MECT TOYCK;
° [IpnobpecTr OMBIT MPUMEHEHUS
anre0panvecKkoro n
TPUTOHOMETPHUYECKOTO armapaTa u uaei
JIBUKEHUS npu peIeHn
TCOMETPHUYECKUX 3a/1ad;

° OBnaneTb TpaauLIMOHHOU
CXEMOM pelIeHUs 3a7a4 Ha MOCTPOSHHUE
C TIOMOINBIO MHPKYJIS W JIHHCUKH:
aHaJIM3, MMOCTPOCHHE, JI0KA3aTEIbCTBO U
HCCIICAOBAHNC;

° Hayuuthcss pemate 3amaud Ha
MOCTPOEHUE METOJIOM T'€OMETPHUIYECKOTO
MECTa TOYEK U METOJ0M II0I00HS.

H3Mepeﬂne TreOMECTPUICCKHUX BCJIHYHNH

° Hcnonp30BaTh CBOWCTBA W3MEPECHHS JUIWH,
ionaJed W yIJOB TMpH pPEIIeHWH 3a7ad  Ha
HAXO0XJICHHWE JUIMHBI OTpe3Ka, ATUHBI OKPY>KHOCTH,
JUTHHBI JIyTH OKPYKHOCTH, TPAIyCHON MEPHI YIIIa;

. Beruncaares OIMHBL JHHEHHBIX JJIEMEHTOB
buryp ¥ uX YIabl, UCHONB3YS (OPMYIbI THHBI
OKPYXHOCTH W JUTUHBI AYTH OKPYXHOCTH, (DOPMYITBI
wiomianei puryp;

. Brrunciaars IUIOIIA TN TPEYTrOJIHHUKOB,
MPSIMOYTOJIBHUKOB, TIapajlIeJIOrpaMMOB, TpareIyi,
KpPYTOB, CEKTOPOB;

. BeruucnaTe JIMHY OKPYKHOCTH, JUIMHY JTYTH
OKPY’KHOCTH;
. Pemlare 3amaum  Ha  J0OKa3aTenbCTBO  C

UCIIOJIb30BaHUEM (QOpPMYJI [UIMHBI OKPYKHOCTH U

JUIMHBl JIyTH  OKPY>KHOCTH, (opMyn IuUIomaaei
uryp;

L] Pemars IMPAKTUYCCKUC 3aJla4r, CBA3AHHBIC C
HaX0XICHUCM FGOMeTpI/I‘-IeCKI/IX BCIIMYHUH (

UCIOJB3YS TpPHU HEOOXOIHMMOCTH CIPAaBOYHUKU U

° Beruucnate  miomaau - duryp,
COCTAaBJICHHBIX W3 JIBYX U 0Oolee
IIPSMOYTOJIBHUKOB, IapajuleiorpaMMOB,
TPEYTOJbHUKOB, KPyra U CEKTOpa;

o Beruucnsate IUTOIIAH
MHOT'OYT'OJIbHUKOB, UCIIOJIB3YS
OTHOIIIEHHE PaBHOBEIUKOCTH u
PaBHOCOCTaBJIEHHOCTH;

. [IpnoGpectu ONBIT MPUMEHEHUS
anre0pandecKkoro "

TPUTOHOMCTPHUYCCKOI'O arrapara u H,[[eﬁ
ABVIXXCHUS TIIpU PCHICHUH 3aJja4 Ha
BBIYHCIICHUC HJ'IOH.[B.I[Cﬁ
MHOT'OYT'OJIBHUKOB.




TEXHUYECKUE CPEJICTBA).

Koopaunarsl
° Brruucnsate mMHYy oTpe3ka Mo KOOpAuHaTam | e OsiageThb KOOPIMHATHBIM
€ro KOHIIOB; BBIYHUCIATH KOOPAMHATHI CEPEIUHBI | METOJAOM pereHus 3a1a4 Ha
OTpe3Ka; BBIUKCJIEHHE U JOKA3aTEIbCTBO;
° Hcnonb3oBaTh KOOPAUMHATHBIA METOH  JUIsSt

U3Y4YEHUS CBOMCTB IIPSIMBIX U OKPYKHOCTEH;

BekTopsl

. OnepupoBaTh C BEKTOpaMU: HaXOJIUTh CyMMYy | @ OBnageTp BEKTOPHBIM METOJIOM
u pPa3HOCTh JIBYX BEKTOPOB, 3a/laHHbIX | JJI1 PELIEHUs 3a]ady Ha BBIYMCIICHHE U
TCOMCTPHUICCKHU, HaxXoauThb BCKTOD, paBHI)If/'I J0Ka3aTe€iIbCTBO,

MIPOU3BEJICHUIO 33JJaHHOT0 BEKTOPA HA YUCIIO; . [IproGpecTy OMBIT BBHIMOTHEHUS
. Haxomute s BEKTOpPOB,  3aJlaHHBIX | IPOEKTOB HA IPUMEHEHUE BEKTOPHOIO
KOoOpJAuHAaTaMM: IJIMHY BEKTOpPA, KOOPAHWHATBI CYMMBI | METOda npu peIICHUN 3aga4 Ha
U Pa3HOCTU JBYX U Oojiee BEKTOPOB, KOOPIUHATHI | BHIYMCICHHE U JJOKA3aTEIbCTRO.
MMPOU3BCACHUA BCKTOpa Ha 4YHCJIO, IMPUMCHAA IIpU
HEOOXOJMMOCTH COYETATEIbHBIN MMePeMEeCTUTEIbHBIN
Y pacIpeeInTEIbHbIA 3aKOHBI;

. Boruucnsare CKaJISIpHOE MIPOU3BE/ICHUE
BEKTOPOB, HAaXOJWUTh Yroll MEXAY BEKTOpamH,
YCTaHAaBJIMBATh NCPHCHANKYIIIPHOCTD ITPSMBIX.

II. COAEP)KAHUE YYEBHOI'O ITPEAMETA

Moayas «<AJITEBPA)
7 kaace (136 4)

BoipaxeHusi, ToKAeCTBa, ypaBHeHHs (264)

Anrebpanueckue BbIpakeHUs. DBykBeHHbIE BbIpaKEHUS (BBIPAXEHHS C MEPEMEHHBIMH).
YucnoBoe 3HaueHHWe OYKBEHHOTO BbIpaXeHHs. JlomycTuMmble 3HAu€HUs TE€PEMEHHBIX.
[ToncraHoBKa BBIpa)KEHUN BMECTO NepeMeHHbIX. [IpeoOpazoBaHue OyKBEHHBIX BBIPAKEHUH Ha
OCHOBE CBOMCTB apHU(pMETHUYECKUX AeUCTBUHA. PaBeHCTBO OYKBEHHBIX BbIpaKeHMH. ToOX1ecTBO.
VpaBHeHHs. YpaBHeHHE ¢ OAHOM mnepemeHHON. KopeHp ypaBHeHus. CBOWCTBA YHCIOBBIX
paBeHCTB.  PaBHOocunpHOCTH  ypaBHeHMH.  JIuHeilHoe — ypaBHeHue.  (CraTucTHuYECKHE
XapaKTepUCTHUKU Habopa JaHHBIX: cpeaHee apupMeTHUecKoe, MeauaHa, HauOojbllee U
HavVMeEHbIIIeEe 3HAaUCHM, pa3Max.

@Oynkuun (184)

OcHoBHbIE TOHATUSA. 3aBUCUMOCTH Mexay BenunuuHamu. I[lonstue ¢ynknun. O6nacTh
OlpeNeNieHuss W MHOXecTBO 3HaueHud ¢yHkuuu. CrocoObl 3amanus ¢yHkuuu. ['padux
¢dbyakuun. CpoiicTBa ¢yHKIMNA, WX oToOpaxeHue Ha rpaduke. I[Ipumepsr rpadukoB
3aBHCUMOCTEH, OTpaXKaloUMX peanbHble mporecchl. YucnoBsle ¢yHkuuu. DyHKUY,
ONKCHIBAIOLINE TPAMYI0O U OOpaTHYIO MpPONOPLUOHAIbHBIE 3aBUCUMOCTH, UX TpaQUKud U
cBoiicTBa. JIuneitnas GpyHnkuus, e€ rpaduk u cCBOHCTBa.

CremneHnb ¢ HaTypaJbHbIM NoKa3aresaeM (184)
CreneHb ¢ HATypaJIbHBIM TMOKa3aTeaeM U €€ cBoiicTBa. OTHOYJICHBI.

MHuoroujieHsl (234)




Muorounensl. Crenenb MHorowieHa. Cro)keHHE, BBIYMTAHHE, YMHOKEHHE MHOTOWICHOB.
[IpeoOpa3zoBanue 1ENOro BHIPAKEHUSI B MHOTOWIeH. Pa3io)keHrne MHOTOYWIEHOB Ha MHOYKHUTEIIH.
MHOrouieHsl ¢ OJJHOW MEPEMEHHOM.

DopMyJibl COKPAIIEHHOT0 YMHOXKeHus (234)

@opMybl  COKPAIIEHHOTO YMHOXKEHMsI: KBaJIpaT CyMMBl M KBajpar paszHoctu. Dopmyna
pazHocTH KBajparoB. lIpeoOpazoBaHue 1eNOro BbIpAKEHUS B MHOrowieH. PasnoxeHue
MHOTOYJICHOB Ha MHOKUTEJIH.

Cucrembl JIMHEHHBIX YpaBHeHUil (174)

VYpaBHeHue ¢ ByMs nepeMeHHbIMH. JIMHEliHOe ypaBHEHHUE C JBYMs NEPEMEHHBIMH, IPUMEPHI
pelieHuss ypaBHEHHMH B 1enblx uyucnax. Cucrema ypaBHEHUH C JBYMS MEpEMEHHBIMU.
PaBHocmiibHOCTE cuctemM. CuUCTeMbl JBYX JMHEHHBIX YpPaBHEHUU C JABYMSI IE€PEMEHHBIMU;
peleHre MoJCTaHOBKOU U clokeHueM. [Ipumepsl perieHust CuCTeM HETUHEHHBIX YpaBHEHUH C
JIBYMsI TI€PEMEHHBIMHU.

IHoBTOpenue (114)
8 kiace (136 u)

Panuonanbusie 1poou (30u)
Panmonanshas 1po0b. OCHOBHOE CBOWCTBO JIpOOH, COKpaIlIeHHue APOOEH.

KBaaparnbie kopHu (254)

[TonsitTue 00 wuppamuoHanbHbIX uHciax. OOmMe CBeNeHUS O JACHUCTBUTENBHBIX YHCTAX.
KBanpatuslit kopeHb. [loHsATHE 0 HAXO0XIEHUU MPUOIMIKEHHOTO 3HAUEHUSI KBaJIPaTHOTO KOPHSI.
CaoiicTBa KBagpaTHBIX KopHed. I[IpeoOpa3oBanue BBIpaXEHUM, COAEPHKAIMMUX KBAJpaTHBIC
KopHH. OYHKIIHSI, €€ CBOMCTBA U TPadUKH.

Ksagparubie ypasaenus (304)

KBagpatHoe ypaBHeHne. @opmynia KOpHEH KBaApaTHOTO ypaBHEHUs. PelleHne panuoHaIbHbIX
ypaBHeHUU. Pemenue 3aaad, NpUBOAAIIMX K KBAaJpaTHbIM YPAaBHEHUSAM W MIPOCTEUIINM
palMOHAIBHBIM YPaBHEHHUSIM.

HepaBencrBa (24u4)

YucroBble HepaBeHCTBA W HX CBOWCTBA. llouneHHOE ClOKE€HHE W YMHOMKEHHE YHCIOBBIX
HepaBeHCTB. [1orpemHoCTs 1 TOYHOCTh YHCIOBBIX HEPABEHCTB. JINHEHHbIE HEPABEHCTBA C OJTHON
MIEPEMEHHOMN U UX CUCTEMBI.

CreneHs ¢ HeJIbIM MOKa3aTe1eM. JJjieMeHThI cTaTUCTUKHU (134)
Crenens ¢ LeNbIM NTOKa3areseM U ee cBoicTBa. CTanaapTHbIN BUA uncia. HauanbHble cBegeHUS
00 opraHM3aIuy CTATUCTUICCKUX MCCIICTOBAHUM.

HoBTOopenue (144)
9 kuacce (132 )

KBagparuunas pynxuus (294)

OcCHOBHBIE TIOHATHA. 3aBUCHUMOCTH MeEXAy BenuuunHamu. Ilonstne Qynkuuu. OOmacth
OTpeNeNICHUsT M MHOXECTBO 3HadyeHWil QyHkiuu. CrnocoOwl 3amanus ¢yHkmuu. ['padux
¢ynkumu. CpoiictBa (QyHKUMH, uX oToOpaxkeHune Ha rpadpuke. [Ipumepsl rpadukos
3aBHCUMOCTEH, OTpajkalolluX peajbHble mporecchl. KBanparuunas Qyskuus, e€ rpaduk u



cBoiicTBa. CreneHHble (PYHKIIUU C HATYPATbHBIMH ITOKa3aTesIMu 2 U 3, uX rpaduKku u CBOHCTBA.
I'padpuku hyskIMii.

YpaBHeHNsI 1 HEPABEHCTBA C OHOI mepeMeHHOoMH (204)

VYpaBHeHus. YpaBHeHue ¢ oaHod mnepemeHHoOM. KopeHb ypaBHeHHs. CBOHCTBAa YHCIIOBBIX
paBeHCTB. PaBHOCMIIBHOCTH ypaBHeHU. HepaBeHcTBa. YncnoBble HEPABEHCTBA U UX CBOMCTBA.
HepaBencTBo ¢ oaHOM IepeMeHHON. PaBHOCHMIIBHOCTH HEPAaBEHCTB. JIMHEHWHBIE HEPaBEHCTBA C
oaHoil nepemenHoil. KBanparusie HepaBeHCcTBa. CHCTEMBI HEPABEHCTB C OJHOM MTEPEMEHHOIA.

YpaBHeHNsI 1 HEPABEHCTBA C IBYMsl llepeMeHHbIMU (244)

VYpaBHEHME U HEpPaBEHCTBA C JByMs II€PEMEHHbIMHU. JIMHEWHOE YypaBHEHHE C JByMs
IIEPEMEHHBIMM, INPUMEPHl PEIIEHUS YPaBHEHUU B LenbIX yuciaax. Cucrema ypaBHEHMM M
HEPAaBEHCTB C JBYMsI MEpEeMEHHBbIMU. PaBHOCHIBHOCTH cucTteM. CHUCTEMBI JABYX JIMHEHHBIX
YPaBHEHHUH ¢ JBYyMsl IEPEMEHHBIMU; PELICHUE NIOJCTAHOBKOW U ciokeHueM. [Ipumeps! pemenus
CUCTEM HEJIMHEMHBIX YPaBHEHUM C ABYMS IEPEMEHHBIMH.

Apupmernyeckas u reomerpuueckas nporpeccuu (174)

Yucnossle 1mocienoBarenbHOCTH. [IoHATHE YMCIIOBOM  IOCIENOBAaTENBHOCTH.  3ajaHHe
MOCIICI0BATEIFHOCTH PeKYpPpEeHTHOM (hopMyItoi U popmysioii N-To YieHa.

Apudmernueckas U reomerpudeckas nporpeccud. @opMyinel N-ro wieHa apupMETHYECKON U
reOMETpPUUYECKON mpodeccuii, cymMmbl NEpBBIX #-X uileHOB. M300paxeHue 4iIeHOB
apu(MeTHUECKON U reOMETPUYECKOM MPOrpeccHii TOUKaMu KOOPJMHATHON IMJIOCKOCTH.

DJieMeHThl KOMOMHATOPMKH M TeOpHHU BeposiTHOCcTei (154)

CrnyuaiiHble cOOBITHSI U BEPOSTHOCTh. [lOHSATHE O CilydallHOM OIBITE U CIIy4allHOM COOBITHH.
Yactora ciydaitHOro coObitua. CTaTUCTMYECKMM TOAXOX K TOHATHIO BEPOSTHOCTH.
BepositTHOCTH ~ MPOTHBOMONOXKHBIX ~ coObITUH.  He3aBucumble  coOBITHS.  YMHOKEHHE
BEpOSATHOCTEH. JlocToBepHBIE M HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOKHOCTH COOBITHH.
Kitaccnueckoe onpeneneHue BEpOSITHOCTH.

KomOunartopuka. Perenne xoMOMHATOpHBIX 3aaay mepebopom BapuaHToB. KomOGuHaTtopHoe
paBWJIO YMHOKeHUs. [lepecTaHOBKY U pakTOpHall.

IHoBTOpenue (274)

Moayas «<I'EOMETPUSA»
7 kaacc (68 u)

HauvanbHble reomerpuueckue cseaenus (10 u)
[Ipsimas 1 oTpe3ok. JIyd u yron. CpaBHeHHE OTPE3KOB U yTI0B. M3MepeHne oTpe3Kos.
N3mepenue yrioB. [lepneHaukynsipHbie MpsIMBbIE.

Tpeyroabuuxu (17 41)
[TepBblii mpU3HAK PAaBEHCTBA TPEYTOJILHUKOB. MeauaHbl, OMCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA.
Bropoii u TpeTuil npu3Hakyu paBeHCTBAa TPEYTOJbHUKOB. 33Ja4l HA TIOCTPOEHHUE.

ITapanuieabHbie npsameie (11 1)
[Ipu3Haky napayIeIbHOCTH IBYX NPAMBIX. AKCHOMBI apauIeNIbHBIX IPSIMBIX.

CooTHOLIEHHUS MKy CTOPOHAMH M yIJIaMH TpeyrojbHuKka (18 u)
Cymma yriioB TpeyronbHuKa. COOTHOLIEHUE MEXAY CTOPOHAMU U YIJIaMU TPEYTOJIbHUKA.
[TpsimoyronbHble TpeyroibHUKH. [locTpoeHre TpeyronbHUKA IO TPEM JIEMEHTAM.



IHoBTOpenue. (12 u)
8 kuacc (68 u)

YeroipexyrojabHukn (14 1)
Muoroyronpauku. [Tapamtenorpamm u tpanenus. [Ipssmoyronsauk. Pom6. KBaapar.

Inomaan (14 1)
[Tnomane MHOTOYTONBHUKA. [LIT0TIIa MM MapanienorpaMmMa, TpEyrojibHUKA U Tpanenuu. Teopema
[Tudaropa.

IHoxo0ubIe TPeyrojabHuku (19 1)

Onpenenenne NoJOOHBIX TPEYrodbHUKOB. [Ipru3Haku mono0us TpeyroibHUKOB. [Ipumenenue
o00us K JI0Ka3aTeJIbCTBY TEOPEM U pelieHUIo 3a1a4. COOTHOIIEHUS MEXKAY CTOPOHAMHU U
yIJIaMU TPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

OxpyxHoctb (17 1)
KacarenbHast K OKpy>KHOCTHU. LleHTpasbHbIE U BIIUCAHHBIE YIJIbl. YeThIpe 3aMedaTesIbHbIe TOUKU
TpeyrojbHuKa. BrimcanHast u onvcaHHasi OKpy HOCTb.

IloBTOpenue. Pemenue 3agau (4 4)
9 kuacc (66 )
BexTopsI (8 1)
[Tonsitue BekTopa. CiioskeHre U BBIMUTaHHE BEKTOPOB. Y MHOKEHUE BEKTOpPA HA YUCIIO.
[TpuMeHeHrEe BEKTOPOB IIPU PEILICHUH 3a7ay.
Meton xoopaunar (10 1)
Koopaunatsl BekTopa. IIpocreiimme 3ag1aun B KOOpANHATAX. Y paBHEHUS OKPYKHOCTH U
IPSIMOA.
CooTHomIeHUs1 MeK1Y CTOPOHAMH H YIJIaMH TpeyrojbHuka (11 1)
Cunyc, kocunyc, TanreHc yria. COOTHOIIEHHs] MEXAY CTOPOHAMU U YIJIaMU TPEYTOJIbHHKA.

CKaJ'ISIpHOG IMPOU3BCACHUC BEKTOPOB.

JITHHA OKPYKHOCTH M IJIomaab kpyra (11 1)
IIpaBunBHBIE MHOTOYTOJIBHUKH. JJIMHA OKPYKHOCTH U IJIOIIAb KpyTa.

JABukenus (7 1)
[Tonsarue aBrxenus. [lapamienbHplil NEPEHOC U TOBOPOT.

HauvanbHble cBeieHNs U3 cTepeoMeTpu (8 1)
MHororpanauky. Tena v MOBEpXHOCTH BPaLICHUS.

IMoBTopenue. Pemenue 3agau (11 4)



III. TEMATUYECKOE IINTAHUPOBAHUE*

7 kaace

n/n

HaunmenoBanue
pa3esioB U TeM

KoanuecTBo
4acoB,
OTBOJAMMBIX
Ha OCBOEHHE
TeMbl

HJIaHI/IpyeMBIe OﬁpaSOBaTeJILHBIe pe3yJabTaThbl

Moayab «Aaredpa»

Beipaxenus,
TOK/JIECTBA,
YpaBHEHUSA

26

Haxonuth 3Ha4eHUS YKMCIIOBBIX BBIPAXKEHUH, a TAKKE
BBIPA)KCHU C IEPEMEHHBIMU IIPU YKa3aHHBIX 3HAYCHUAX
nepeMeHHbIX. Mcnonp30BaTh 3HaKu >, <, , YUTaTh U
COCTABJISTH IBOMHBIC HEPABEHCTBA. BBINOIHATE IpocTenne
peoOpa3oBaHus BbIPAKEHH: TPUBOAUTH MOAOOHbIE
cllaraemble, pacKpblBaTh CKOOKH B CyMME UJIM Pa3HOCTH
BBIPQYKECHU.

Pemrats ypaBHeHUs BUIa TIPU Pa3IMYHBIX 3HAYCHUAX a U b, a
TaK)KE HECIIOJKHBIEC YPABHEHUSA, CBOASAILIMECS K HUM.

Hcnonw3oBarh annapar ypaBHEHUH ISl peLIEHUs TEKCTOBBIX
3a7a4, HHTEPNPETHUPOBaTh  pe3yabTaT. FMcmonws3oBaTh
MPOCTEHIINE CTATUCTHUYECKUE XapaKTePUCTHKH (cpeaHee
apudmernyeckoe, pazMax, Moja, MeIuaHa) JUIsl aHaIu3a
psilia JaHHBIX B HECJIOKHBIX CUTYAIUsX.

DyHKIUMU

18

Bbruncnate 3HadeHus (QyHKUMM, 3aJaHHOW (OpMyIoH,
COCTaBJIATh TaOnuubl 3HadeHud ¢yHkuuu. Ilo rpaduky
(GYHKIIMM HaXOOUTh 3HaueHHE (QYHKIUU [0 H3BECTHOMY
3HA4YEeHHUIO apryMeHTa U pemath o0patHyo 3aaa4dy. CTpouTh
rpaguku  MPsSMON  MPOMOPIMOHATBEHOCTH W JIMHEHHOM
(GyHKIMHU, ONMUCHIBATh CBOMCTBA 3TUX (pyHKMHA. [ToHNMAaTh,
Kak BiIMsgeT 3Hak Kod¢p¢uuumeHnta k Ha pacmnosioxeHue B
KOOPJIMHATHON IUIocKoCcTH rpaduka (yHkumu Y=KX, rme
k#0, KaKk 3aBHCHT 3HaUCHHI K ¥ b B3anMHOE pacroiokeHne
nByx ¢ynkumii Buma y=kx+b. MurepnpernpoBats rpaduku
peaIbHBIX 3aBUCHUMOCTEH, OMMCBhIBaeMbIX (hopMylilaMHU BHJA

y=kx , rme k#0 u y=kx+b.

Creneun ¢
HaTypaJbHbIM
[moKasarejieM

18

Bbluncnate 3HayeHMs BBIpOXEHMH BHIa a™n, rae a —
MIPOU3BOJIBHOE YHUCIIO, N — HATypaJbHOE YHUCIO, YCTHO M
IIACBMEHHO, A TaKXe ¢ IOMOIUBK  KaJIbKYJATOpA.
®dopmyanpoBaTh, 3alKMChIBaTh B CHMBOJIMYECKON (opme u
00OCHOBBIBAaTh ~ CBOICTBa  CTENEHM C  HATypaJbHBIM
nokazareneMm.  [IpumeHaTsr  CBOMCTBAa  CTeNEHU IS
npeoOpa3oBaHusl BBIPAKCHUNA. BBIMOTHATH yMHOXXEHHE
OJTHOYICHOB M BO3BEJICHUE OJHOWICHOB B creneHb. CTponuTh
rpadpukn  QyHKuuit y=X*> um Yy=x°. Pemarp rpaduuecku
ypaBHeHUst X>=kx+b, rie k u b — HekoTopble uncia.




MHoro4ieHb!

23

3anuceiBaTh MHOTOWIEH B CTaHJAPTHOM BUJE, ONPENCIATH
CTEIIEHb MHOT'OWICHA. BBINOIHATE CIIOKEHUE U BBIYUTAHHE
MHOI'OYJICHOB, YMHOXXEHHE OJHOYJIEHA Ha MHOIOYJICH.
BbINoOnHATE  pa3iioKEeHUE MHOTOWICHOB Ha MHOXKUTENH,
UCIOJb3ys BBIHECEHHE MHOXXUTEN 3a CKOOKM U CIoco0
rpynnupoBKy. [IpuMeHATH NEHCTBHUS C MHOIOYIEHAMU IIPU
peleHNH pa3HOOOPa3HbIX 3ajay, B YACTHOCTHU IIPH PEIICHUN
TEKCTOBBIX 3a7]a4 C IIOMOILBIO YPABHEHUH.

Dopmyisl
COKPAILEHHOTO
YMHOKECHHUS

23

Jloka3pIBaTh  CIPaBEIUIMBOCTH  (OPMYNI  COKPALICHHOTO
YMHOXEHHS, NPUMEHATh MX B MPEoOpa3oBaHMSIX LENbIX
BBIDQ)KCHUM B MHOTOWIEHBI, a TaKXe Ul Pa3JI0KECHUs
MHOTI'OUYIEHOB HAa MHOXUTENIU. VCrosnb30BaTh pa3IMyHbIE
npeoOpa3oBaHusl  IENBIX  BBIPAKCHUH TIPU  pEIICHUU
YpaBHEHUH, [I0Ka3aTelIbCTBE TOXJAECTB, B 3aJadyax Ha
JEeIMMOCTb, B BBIYMCICHUM  3HAYEHUM  HEKOTOPBIX
BBIPQ)KCHUH C IIOMOLIBIO KAIBKYJIATOPA.

CucreMsl JIMHERHBIX
YpaBHEHUU

17

Ornpenenarp, SBISICTCS JIU [1apa YKCeIl PEIICHUEM TaHHOTO
yYpaBHEHUS C IBYMs nepeMeHHbIMU. Haxonuts nmytem
nepedopa 1elble pelIeHus TUHEHHOTO YPaBHEHUS C IBYMS
nepeMeHHbIME. CTpouTh rpaduk ypaBHeHHs ax+by=C, rae
a#0 i B#0. Pemate rpagudyeckumM crocodoM CuCTEMbI
JIMHEHHBIX YPAaBHEHUH C ABYMs lepeMeHHbIMU. [IpuMeHsTh
croco0 MOJACTaHOBKHU U CIOCO0 CIOKEHHUSI IPU PEIICHUH
CHUCTEM JIMHEHHBIX YPABHEHUI C IByMs] IEPEMEHHBIMMU.
Pemare TekcTOBBIE 3a/1aU, UCIOJIb3YS B KAUECTBE
anre0pandecko MOJIeIN CUCTEMY YpaBHEHUH.
HNuTepnpeTupoBaTh pe3yabTar, MOJYYEHHBIN IPU PELLICHUU
CHCTEMEI.

IToBTOpEHHE.
Pemenue 3agag

11

Moayab «I'eomerpus»

HauanrnHbie
reOMETPUYECKUE
CBEICHUS

10

OOBSCHATH, UTO TAaKOE OTPE3OK, Jiyd, yroi. Kakue ¢uryps
HA3bIBAIOTCS PAaBHBIMU, KaK CPAaBHUBAIOTCS U HM3MEPSIOTCS
OTPE3KHU U YIJIbl, 4TO TAKOE TpajyCc U rpaaycHas Mepa yria,
KaKOH Yrosl Ha3bIBaCTCS MPSAMBIM, TYIBIM, OCTpPBIM,
pa3BepHYTHIM, YTO TAaKOE CepeluHa OTpe3ka M OuccekTpuca
yria, KakKWe VIJbl Ha3bIBAlOTCS CMEXHBIMH W KakKue
BepTUKaTIbHBIM.  DopMynupoBatb M OOOCHOBBIBATH
VTBEPXKIEHUSI O CMEXKHBIX UM BEPTUKAJIBHBIX yIJIax.
OOBACHATD, Kakue npsMble Ha3bIBAIOTCS
MEPIEeHINKYISIPHBIME;,  (OpMyTUpOBaTh W OOBSICHSATH
yTBEpXKJIEHHE 0 CBOMCTBE JBYX NPSIMBIX,
MEPIEHIUKYISIPHBIX K TPEThEM. W3obpaxars
pacrio3HaBaTh ~ yKazaHHble @pocTedmme (urypsl Ha
gepTeKax; pemaTh MpoCTeiIne 3a1auu, CBSI3aHHbBIC C STHMHA
MPOCTEUIIMMU (PUTYypaMH.

TpeyroabHUKH

17

OOBsCHATD, Kakas (pUrypa Ha3bIBaeTCs TPEYTrOJbHUKOM, YTO
TAaKO€ BEPILMHBI, CTOPOHBI, YIJIBI, IIEPUMETP TPEYTOJIbHUKA,
KaKOH TPEyroJbHHK HA3bIBAETCSl PAaBHOOEAPEHHBIM M KaKOMH




PaBHOCTOPOHHUM, Kakh€ TPEYTOJIbHUKH  Ha3bIBAIOTCS
paBHbIMH. M300paxkaTh M paclo3HaBaTh Ha YEPTEIKAX
TPEYroJIbHUKA W WX DJEMEHTHI; (OopMyaupoBaTh U
JIOKa3bIBaTh TEOPEMBI 0 MpU3HaKax paBeHCTBa
TPEYrOJIbHUKOB; OOBSICHATD, 4TO Ha3bIBAETCS
MEePIEHIUKYISIPOM, MPOBEACHHBIM M3 JIaHHOM TOYKH K
JTaHHOUM TpsiMoii. DOPMyYITUPOBaTh M JOKA3bIBaTh TEOPEMY O
MEePHNEHIUKYISIpe K MPsIMOMl; OOBACHATH, KaKH€ OTPE3KH
Ha3bIBAIOTCA  MEIWAHOW, OHCCEKTPUCOM H  BBICOTOM
TpeyroyibHuka. DopmynupoBaTh U J0Ka3bIBaTh TEOPEMBI O
CBOMCTBax  PaBHOOEIPEHHOTO  TPEYrOJbHHUKA;  PEIIaTh
3aJ1a4H, CBSI3aHHBIC c MpU3HAKaMU paBeHCTBa
TPEYTrOJIbHUKOB n CBOMCTBaMH PaBHOOEPEHHOTO
TpeyrojibHuKa. GOPMYITHPOBATH ONPEACIICHUE OKPYKHOCTH;
OOBSCHATH, YTO TaKoe LEHTP, PaJAUyC, XOpla U IUaMeTp
OKPY>KHOCTH; peliaTh MPOCTEHUININE 3aJadyu Ha TOCTPOCHUE
(mocTtpoeHue  yria, paBHOTO JaHHOMY, [OCTPOCHHUE
OMCCEKTPUCHI  yIJIa, TOCTPOCHUE  NEPHEHAUKYJISIPHBIX
MPSIMBIX, IOCTPOEHUE CEPEANHBI OTPE3Ka) U 0o0Jiee CI0KHBIE
3a71a4u, HCIOJIB3YIOLINE yKa3aHHbIE MpOCTEHIINE.
CornocTaBmsaTh MOJTYYEHHBIN Pe3yJbTaT ¢ YCIOBUEM 3a/1auu;
aHAJIM3UPOBATH BO3MOXKHBIE CITYYaH.

[TapatenpHbIe
npsMble

11

@opMyJIMPOBATh ONPEACICHUE MAPAIICTBHBIX IPAMBIX.
OOBACHATH C  TOMOILBIO  PUCYHKA, KaKHe  YIJIBI,
oOpa3oBaHHbIE TPU NEPECEUCHUM IBYX NPSIMBIX CEKYIIEH,
Ha3bIBAIOTCS HAKPECT JIEKAIIMMHU, KAKUE OJJHOCTOPOHHUMH U
KAaKHUE€ COOTBETCTBEHHBIMH; (POPMYIHpPOBATh U JOKa3bIBaTh
TEOPEMBI, BBIPAXKAIOIINE INPU3HAKM NApauIEIbHOCTU JIBYX
IpsAMBIX. O6’I)$[CH$ITI), YTO TaKOC AKCHUOMBI T'COMCTPHU H
KaKue aKCUOMBI yKe HCIIOJIb30BATIUCH paHee;
dbopmynupoBaTh aKCMOMY TapajyIeIbHBIX TMPSMBIX H
BBIBOJIUTH CJIE€ACTBUA U3 Hee. POpMyINPOBATh U JOKA3bIBaTh
TEOpEMBbl O CBOWCTBax MapajlieNbHBIX INPSAMBIX, OOpaTHBIE
TEOpeMaM O MPHU3HAKAX MapajlIeIbHOCTH, CBS3aHHBIX C
HaKpCECT JeXanumu, COOTBECTCTBCHHBIMU n
OJTHOCTOPOHHHUMH yIiiaMHu. B CBS3U ¢ 3TUM OOBACHSTH, YTO
TAKO€ YCJIOBHE U 3aKJIIOYEHHE TEOPEMBI, Kakas Teopema
Ha3bIBaeTCsl OOpAaTHOM MO OTHOUIEHHIO K JaHHOM TeopeMme.
OOBACHATH, B UEM 3aKJIIOYACTCd METOJ J0Ka3aTeiabCTBa OT
IIPOTUBHOI'O, HNPUBOAWUTL HNPHUMEPBI HCIIOJIB30BAHUA I3TOIO
MeToza. Pemare 3a1aun Ha BBIYMCIIEHUE, 10KA3aTEIbCTBO U
IMOCTPOCHUEC, CBA3AHHBIC C MAapaJlJICJIbHBIMHA IIPAMBIMU.

COOTHOIIEHUS MEXKTY
CTOpOHaMI/I n yrHaMI/I
TpeyrojabHUKa

18

dopmynupoBaTh M J0Ka3bIBaTh TEOPEMY O CyYMME YIJIOB
TPEyroJlbHUKa U €€ CIEACTBHE O BHEIIHEM YIJie
TpeyroiabHuKa. [IpoBOaUTh KiIaccupUKaAIMIO TPEYTOJbHUKOB
no yrnam. ®dopmynupoBaTh M JI0OKa3bIBaTh TEOPEMY O
COOTHOILICHUSX MEXJY CTOPOHAMHU M YIJIaMH TPEyTrOJIbHUKA
(mpsimoe 1 0oOpaTHOE YTBEpXKICHUS) M CIEJACTBHUE W3 HEe,
TEOpEeMy O HEpaBEHCTBE TpPEyrojbHHKa. POpMyYIHpPOBATH U
JI0Ka3bIBaTh TEOPEMBl O CBOMCTBAaX MPSIMOYTOJbHBIX
TPEYTOJIbHUKOB (IIPSMOYTOJIbHBIA TPEYTONbHUK C yriom 30,




NPU3HAKK PABEHCTBA MPSIMOYIOJbHBIX TPEYroJbHHUKOB).
@opMynHMpOBaTh ONPEAEICHUS PACCTOSHUA OT TOYKH [0
IPSIMOW, PACCTOSIHUSL MEXAY MapajuIeIbHBIMU IIPSIMBIMHU.
Pemate 3agaun  Ha  BBIYMCICHHE, [JIOKA3aTEIbCTBO U
IIOCTPOCHHE, CBA3aHHBIE C COOTHOLICHWSMM  MEXKIY
CTOPOHAaMU U yIJaMU TPEYrOJIbHUKA U PACCTOSTHUEM MEXKIY
napajiesIbHbIMU MIPSIMBIMU, IIPU HEOOXOAUMOCTH IPOBOIUTH
0 XOMy peumeHus  JONOJHUTEIbHBIE  IIOCTPOCHMS,
COIIOCTABJIATH IIOJyYEHHBIH PE3yJbTaT C YCIOBHEM 3aayH.
B 3agadax Ha OCTpOEHUE UCCIIEN0BATH BO3MOKHBIE CITy4au.

IToBTOpEHUE.
Pentenue 3amau

12
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PanmonansHeie 1poou

30

®opMyaMpoBaTh OCHOBHOE CBOMCTBO pallMOHAIBHON ApoOu
U NPUMEHATH €ro s peodpa3oBaHus ApoOeil. BrimonHATh
CIIO)KEHME, BBIYMTAHHE, YMHOXKEHHE M JeleHue apoOeH, a
TaKe BO3BEJCHUE IpOOH B CTENEHb. BHIMOIHATH pa3inyHble
npeoOpa3oBaHusl PAIMOHATIBHBIX BBIPAXECHHUH, TOKa3bIBaTh
TokaecTBa. 3HaTh cBoiictBa (yHkimu Y=K/X, tae K#£0 u
YMETh CTPOUTH €€ TpaduK.

KBagparHbie KOpHU

25

[IpuBOIMTE NpHUMEpHl PALMOHAIBHBIX W HPPAlMOHAIBHBIX
yucen. Haxoauts 3HaueHHss apupMETHYECKHX KBaJIpaTHBIX
KOpHEH, HCMNoNb3yss HpU HEOOXOAUMOCTH KaJbKYISTOP.
Jloka3bIBaTh TEOPEMbI O KOpHE W3 MPOU3BEACHUS U JpoOH,
TOKJIECTBO, IPUMEHSATh UX B IPEOOPA30BAHUAX BBHIPAKEHUH.
OcB0oOOX1aThCsl OT HMPPALMOHATBHOCTH B 3HAMEHATENsX
npobeil Buja. BbIHOCHTH MHOXHUTENb 3a 3HAaK KOpHSA H
BHOCUTH MHOXMWTEIb II0J 3HAaK KopHA. HMcmoib3oBaTh
KBaJpaTHbIE KOPHU Il BBIPAXKEHHS IIEPEMEHHBIX W3
reoMeTpuueckux u ¢usnueckux (opmyin. CTpouth rpadux
(GYHKIMU ¥ WUTIOCTPUPOBATh Ha TpaduKe ee CBONCTBA.

KBanpaTtHble ypaBHEHUS

30

Pemate kBagpaTHble ypaBHeHHs. Haxoautes mnoadopom
KOPHH KBaJIpaTHOT'O ypaBHEHHS, UCIONIB3Ys TeopeMmy Buera.
HccnenoBaTh KBaJpaTHbIE YpPaBHEHUS M0 JUCKPUMHUHAHTY U
koapdunrentam.  Pematb  apoOHblE  palMOHaNbHbBIE
YPaBHEHUS, CBOJS PELICHUE TAKUX YPABHEHMM K PEILIECHUIO
JUHENHBIX W KBAJApPATHBIX YpPaBHEHUU C TOCIEAYIOLUIUM
HCKJIIOYEHUEM IIOCTOPOHHUX KOpHeH. Pemars TEKCTOBBIE
3aJauu, UCMIOJIb3Ys KBaJIpaTHBIC U IPOOHBIC YpaBHEHHUS.

HepaBencrtpa

24

DopMyJIUPOBATH U JOKA3bIBATH CBOMCTBA YHUCIOBBIX
HCPABCHCTB. Hcmons3oBath arrapar HCPpaBCHCTB IJId




OIICHKHU IMOI'PCIIHOCTHU U TOYHOCTHU HpI/I6J'II/I}KeHI/I$I. HaXO,Z[I/ITB
NepeCCUCHUC U O6BCI[I/IHCHI/IC MHOXKECTB, B YaCTHOCTH
YHCJIOBBIX ITPOMEKYTKOB.

Pemiate  nuHeliHble  HepaBeHcTBa. Pemath  cuCTEMBbI
JUHEHUHBIX HEPAaBEHCTB, B TOM UYHUCJIE TaKUX, KOTOpbIE
3amucaHbl B BUJE IBOWHBIX HEPABEHCTB.

CrerneHs ¢ LEIbIM
[oKasarejieM. DJIeMEHTHI
CTATUCTUKU

13

3HaTh ONpe/eNieHHEe M CBOMCTBA CTENEHU C LEIbIM
nokasareneMm. [IpuMeHSATh CBOWCTBA CTENEHHU C LEIbIM
MOKa3aTeJIeM  IpPU  BBIIOJHEHMM  BBIUMCICHUH U
peoOpa3oBaHUK BhIpAKCHHM. VICTIOIB30BaTh 3aMKUCh YHCENT
B CTAaHJAPTHOM BHJE [JIsl BBIPAXKEHHS U CONOCTABIICHHS
pa3MepoB  OOBEKTOB,  JUIMTEIHHOCTH  IPOIECCOB B
OKpPY’KarollleM MHpE.

[IpuBoauTH IIPUMEPBHI penpe3eHTaTUBHON u
Hepenpe3eHTaTUBHOM BbIOOpKU. M3BIeKkaTh HHGOPMALIUIO U3
TaOJMI] YacTOT M OPTraHU30BHIBATH MH(POPMALHUIO B BHUIC
TaOJIMIl YacTOT, CTPOUTh MHTEPBaIbHBIN psia. Mcnonb3oBaTh
HarJISIIHOE TIPE/ICTABICHUE CTAaTUCTHYECKOW MH(pOpPMAlUU B
BUJI€ CTOJOYATBIX M KPYIOBBIX Juarpamm, MOJUTOHOB H
TUCTOTPaMM.

IToBTrOopenue. Pemenne
3aja4

14
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YeTpIpexyroabHUKH

14

OOBACHATh, UYTO TAaKO€ MHOTOYTOJbHHK, €ro BEpLIMHBI,
CME)KHbIE CTOPOHBI, JMaroHaJu, n300paxarb
YeThIPEXYroJbHUKM  Ha  4epTexkax;  Hu3o0paxarb H
pacrno3HaBaThb MHOTOYTOJIbHUKM Ha yeprexax. [loka3piBaTh
2JIEMEHTHI MHOTOYTOJIBHHKA, €r0 BHYTPEHHIOIO M BHELIHIOK
obnmactu;  GOpPMYIMPOBATH  ONMpPENETCHUE  BBIMYKJIOTO
MHOTOYTOJIbHUKA; N300pakaTh U paclio3HaBaTh BBITYKIIbIE U
HEBBIMYKJIbIE ~ MHOTOYrojbHUKH.  DopMyiaHpoBaTh H
JIOKa3bIBaTh YTBEPXKAEHUE O CyYMME€ YIJOB BBIIYKIIOTO
MHOTOyrojpHuka. OOBACHATh, KaKue CTOPOHBI(BEPIINHBI)

Ha3bIBAKOTCS [IPOTUBOIOJIOKHBIMH. DopMyIMpoBaTh
OIIpeeIeHUs napajuIeIorpaMma, Tpaneuuu,
paBHOOEIpEHHON u IIPSAMOYTOJIBHOU Tpaneuun,

NpsIMOYTOJIbHMKA, poMOa, KBajpaTa; paclo3HaBaThb U
n300pakaTh STH YEThIPeXyroJbHUKU. DopMyIHpOBaTH U
JIOKa3bIBaTh YTBEP)KJIEHHUA O CBOMCTBAX M IpHU3HAKaX
YKa3aHHBIX 4YETBIPEXYrOJbHUKOB. Pemate 3agaun  Ha
BBIUHCJICHHE, J0OKA3aTelIbCTBO U IMOCTPOEHHE, CBSI3aHHBIE C
STHUMHU BUJIAMHU YETHIPEXYTOJIbHUKOB. OOBACHATh, KAKHE JIBE
TOYKM  Ha3bIBAIOTCA  CUMMETPUYHBIMU  OTHOCHTEIBHO
npsMOM(TOUKM), B KakoM ciydae ¢urypa Has3bIBaeTcs
CUMMETPUYHON OTHOCHUTENBHO HPSIMOM(TOYKH) M YTO TaKoe
och(leHTp) cummerpun ¢Gurypsl. [lpuBoaMTH NpPUMEPHI
¢buryp, obiamaromux oceBOH(IIEHTPAIBHONW) CUMMETPUCH, a
TaKK€ IMPUBOJUTH IIPUMEPBI OCEBOM U LIEHTPAJIbHOU
CUMMETPUHU B OKpYXKarollel Hac 0OCTaHOBKE.




IImomane

14

OOBACHATD, KaK TMPOM3BOJUTCA W3MEPEHHE IUIOMIAACH
MHOTOYT'OJILHUKOB; (OpMynupoBaTh OCHOBHBIE CBOICTBa
IIJIOIIAIEH. BeiBoguTh (hopmyIbl IJIoImaaen
napajuieJorpaMma, TPEYroJIbHUKA, Tpaneuud, ¢ MOMOILBIO
dbopMyn  TulOmaned  MPSAMOYTrOJbHUKA W KBajpaTa.
@dopmynupoBaTh U J0Ka3blBaTh TEOpPEMY OO0 OTHOIICHUU
IJIOIIA e TPEYroJbHUKOB, MMEIOIIMX IO PAaBHOMY YIIIy.
®opmynupoBaTh M J0Ka3piBaTh Teopemy Ilucdaropa u
obOparnyto eil. BeiBoguth popmyny ['epona mis rmiomanu
TpeyrojibHuKa. Pemare  3amaun  Ha  BBIYMCIICHHE,
JI0Ka3aTeIbCTBO W IOCTPOCHHE, CBS3aHHBIE C (hopmynamu
momasei u reopemoit Iudaropa.

ITonoOubIE
TPEYrOJIbHUKU

19

OOBACHATh TOHATHUE MPONOPLUUOHAIBHOCTH  OTPE3KOB.
dopMynupoBaTh ONpeACTICHHUS MOJOOHBIX TPEYTOJbHUKOB U
kodpduunenta noxodus. dopmynupoBaTb U JOKa3bIBaTh
TeopeMbl: 00  OTHOUIEHMHM  IUIOmaned  MmoJoOHBIX
TPEYroJbHUKOB, O IMpPHU3HAKAX MOJOOMS TPEYrOJIbHUKOB, O
CpEeIHEH JIMHUU TpPEYrojbHUKA, O IEPECEUEHUH MEANaH
TPEyrojbHUKa, O  IMPONOPLUOHAIBHBIX  OTpe3Kax B
MPSIMOYTOJIBHOM TpeyrojibHUKe. OOBACHATh, YTO TaKoe
MeTOJ 1oj00us B 3a7ayax Ha IMOCTPOEHUE, U NPUBOJIUTH
npuMepsl  dTtoro  Meroaa. OOBICHATH, Kak  MOXKHO
UCIOJb30BAaTh CBOMCTBA TMOAOOHBIX TPEYrOJIBHUKOB B
W3MEPHUTENIbHBIX paboTax Ha MeCTHOCTH. OOBSICHATH, Kak
BBECTH TMOHATHE TMOAO0OMS s TPOU3BOJIBHBIX (QUTYD.
®opMyaMpoBaTh ONPEAETICHUS U WLTIOCTPUPOBATh MOHATHUS
CHHyca, KOCMHyca M  TaHI€HCa  OCTpPOro  yria
MPSIMOYTOJIBHOTO ~ TPEYrojbHUKa. BBIBOIUTH OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO W 3HAYCHHUS CHHYCa,
KocuHyca, TaHreHca yriaoB 30,45,60. Pemars 3amaum,
CBSI3aHHBIE C TOJOOMEM TPEYroJbHUKOB M HaX0XKJICHHEM
HEU3BECTHBIX AIEMEHTOB MPSIMOYIOJIBLHOTO TPEYTOJbHUKA.

OKpyXHOCTb

17

HccnenoBaTh  B3aMMHOE — pAacIOJIOKEHUE  NPSMOM U
OKpYXHOCTH. DOPMYJINPOBaTh ONPEIEICHUE KacaTENbHON K
okpyxHocTu. DopMmynHpoBaTh U JOKa3bIBATH TEOPEMBI: O
CBOWCTBE KacarelbHOM, 00 oOTpe3kax KacaTelbHbBIX,
MIPOBEJIEHHBIX M3 OAHOM TOYKH. POPMYyIUPOBATH MOHSITUS
LIEHTPAJIBHOIO yIjia U IpajyCHOM Mepbl IYTH OKPYKHOCTH.
®opmyaupoBaTh M JOKa3blBaTh TEOPEMBI: O BIHUCAHHOM
yrie, O MPOU3BEACHUU OTPE3KOB XopA. PopMynnpoBath U
JIOKa3bIBaTh TEOPEMbI, CBS3aHHBIE C 3aMeyaTelbHbIMU
TOYKaMH TpPEYroJibHUKa: O OHCCeKTpuce yria M, Kak
CIIEICTBUE, O TEPECeUEeHUU OUCCEKTPUC TPEYroJbHUKA; O
CEpEMHHOM IEPIEHAUKYISIPE K OTPE3KY U, KaK CIEACTBHE,
0 TMEpPEeceueHU CepeAUHHBIX MEPIEHAUKYISIpax K CTOPOHAM
TPEYTOJIbHUKA; O IIEPECEYEHUM BBICOT TPEYTOJIbHHKA.
DopMyJIUPOBATH ONPEIEICHHUS OKPYKHOCTEM, BOMCAHHOW B
MHOTOYI'OJIbHUK M OINHCAaHHOW OKOJO MHOTOYTOJIbHHKA.
®opMyIHpoBaTh U J0Ka3bIBaTh TEOPEMBI: 00 OKPY>KHOCTH,
BIIMCAHHON B TPEYroJbHUK, 00 OKPYKHOCTH, OIMCAHHOM
OKOJIO TPEYroJibHUKa, 00 OKPYXHOCTH, ONHMCAHHOM OKOJO




TPEyroibHUKa, O  CBOHCTBE  CTOPOH  OIMCAHHOTO
YEeTHIPEXYroJbHUKA, O CBOWMCTBE YIJIOB  BIIMCAHHOTO
YeThIPEXyrojibHUKa. Permare 3amayn  Ha  BBIYMCIICHUE,
JI0Ka3aTeNbCTBO, IMOCTPOCHUE, CBS3aHHBIE C OKPYKHOCTBIO,
BIIMCAHHBIMH M ONKHCAHHBIMU  TPEYrOJbHUKAMH |
YETHIPEXYTrOJbHUKAMH.

IToBrOopenue. Pemenue
3aja4
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KBanparnunas
byHKIISA

29

Beruancnsates 3HaueHUS PYHKIMH, 3aJaHHON (HOPMYIIOH, a
TaKxke AByMs U TpeMs popmynamu. ONHCHIBaThH CBOMCTBA
(GbyHKIUI Ha OCHOBE UX rpaUuecKoro MpeCcTaBICHHUS.
WuTepnpernpoBath rpaduKu pearbHbIX 3aBHCUMOCTEH.
[TokasbIiBaTh CXeMaTHYECKH MOJOKEHUE Ha KOOPIMHATHON
wIockocTu rpadukoB QyHKIMI y=ax?, y=ax>+n, y=a(X-m)>2.
CtpouTts rpaduk GyHkmuu y=ax>+bx+c , yMeThb yKa3biBaTh
KOOP/IMHATHI BEPIIMHBI 1TapadoIIbl, €€ 0Ch CHMMETPUH,
HarpaBJIeHHUE BETBEH MapadoIIbl.

N300paxkaTts cxemarudyecku rpaduk QyHKuuu Y=x"n c
YETHBIM M HEUYETHBIM N. [loHMMaTh cMmbIch 3anucei BUIa u
T.1., TJI€ a — HEKOTOpoe 4ucio. VIMeTs mpencraBieHUE O
HaXOXJACHUM KOpHEH N-OM CTENEHH C  IOMOILBIO
KaJIbKYJISITOpA.

VYpaBHeHus u
HEpaBEHCTBA C OAHOU
MepEMEHHOMN

20

Pemate ypaBHeHUsT TpeTbed MW YETBEPTOM CTENEHU C
IIOMOILBIO  Pa3JIOKEHWS HAa MHOXWUTEIU U  BBEICHUS
BCIIOMOT'aTEJIbHBIX IIEPEMEHHBIX, B YAaCTHOCTH peulaTh
OuKBaspaTHbIe ypaBHeHHU. PemaTh 1poOHbIE pariiOHAIbHBIE
YpaBHEHUs, CBOJS UX K LIEJIBIM YPABHEHHSIM C TIOCIIETYIOLIEN
IIPOBEPKON KOPHEM.

Pemrate  HepaBeHCTBa  BTOPOM  CTENIEHHM,  HCIOJIB3Ys
rpadpuueckue  mpencrtaBieHus.  Mcmonb3oBaThb  METOJ
MHTEPBAJIOB IPH PEUIEHUH PALMOHAJIBHBIX HEPABEHCTB.

VYpaBHeHus u
HEpaBEHCTBA C JBYMs
MNEPEMECHHBIMU

24

Crpouts rpaduku ypaBHEHHH C JByMs NEPEMEHHBIMH B
MPOCTEHIINX CiIydasiX, Korja rpaQukoM sIBIseTcCsl mpsiMas,
napabosna, runep0oia, OKpyXHOCTb. Mcronb30BaTh UX IS
rpadUyecKkoro pemeHuss CHUCTEM YpaBHEHUH C JABYMS
[IEPEMEHHBIMU.

Pemats cnocoOoM MoACTaHOBKU CUCTEMBI ABYX YpaBHEHUH C
JBYyMsI IEPEMEHHBIMH, B KOTOPBIX OJHO YpaBHEHHE NEPBOI
CTENEHU, a IPYTroe — BTOPOH CTENEHHU.




Pemarp TekcTOBBIE 3aJayM, UCHOIB3YS B KayecTBe
anreOpanvyeckod MOJEJIM CHCTEMY YpPaBHEHUH C JBYMs
MIePEeMEHHBIMU; peuarthb COCTaBJICHHYIO CUCTEMY,
HUHTEPIPETUPOBATH PE3yNbTaT.

Apudmernueckas u
reoMeTpu4ecKas
pOTpeccuu

17

[Ipumensarr  uHACKCHOE  00O3HAUY€HHME  JJisi  YJICHOB
nocnegoBarenbHocTel.  IlpuBoauTh mpumepbl  3aaHUs
nmocnefoBareabHocTel  GopMynoi  n-ro WieHa U
peKyppeHTHOU (HOpMYJIOi.

BoiBomute  Gopmynsl  n-ro  uieHa apudmeTuyeckoit
IIPOrPECCUU U TEOMETPUUECKON MTPOTPECCUN, CYMMBI IEPBBIX
N YJICHOB apU(PMETHISCKON M T€OMETPUUECKOU MPOTPECCHi,
pemaTh 3aJa4d  C  HUCIOJB30BaHUEM O3TUX  (opmyi.
Jloka3bIBaTh XapaKTEPUCTHUECKOE CBOMCTBO
apru(METHIECKON U TE€OMETPUIECKOM MPOTPECCHIA.

Pemars 3amaun Ha CIIOXKHBIC IIPOLUCHTBI, UCIIOJIB3Yysd IIPU
H606XOI[I/IMOCTI/I KaJIBKYJIATOP.

DNEeMEHTbI
KOMOUHATOPUKH U
TEOPHUH BEPOATHOCTEN

15

BrinonauTs nepedop Bcex BO3MOXKHBIX BAPHUAHTOB TSt
nepecueTa 00beKTOB U KoMOMHALIUU. [[puMeHATh IpaBHUIIO
KOMOMHATOPHOT'O YMHOKEHHS.

Pacnio3HaBath 3a/1auu Ha BHIYMCIICHHE YHCIIA IEPECTAaHOBOK,
pa3MeIIeH!ii, COYeTaHni U IPUMEHSTh COOTBETCTBYIOLIHE
(hopMyIIBI.

Boruncnsate uactory ciywaiiHoro coObitusg. OlleHUBaTh
BEPOSATHOCTh CIYyYalHOTO COOBITHS C IMOMOILIBIO YacTOTHI,
YCTaHOBJ'IeHHOI\/'I OIIBITHBIM ITYTCM. HaXOI[I/ITI) BCPOATHOCTH
CllyyallHOro  COOBITMSI Ha  OCHOBE  KJIACCHYECKOTO
OIlpelleJIeHUs BEPOSITHOCTH. IIpuBoauTH IIPUMEPBHI
AOCTOBCPHBIX U HCBO3MOKHBIX COOBITHH.

IToBTOpEHNE.
Pemenne 3agau
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Moayasb «I'eomerpus»

BekTopsl

q)OpMy.]'II/IpOBaTL OIIPEACIICHUA N UIUIFOCTPUPOBATH IMOHATHUA
BCKTOpA, €ro MIHNHBI, KOJUIMHCAPHBIX W pPaBHBIX BEKTOPOB.
BrInonHsTh MMOCTPOCHUC BCKTOpAa, PABHOIo0 CyMME U
Pa3HOCTH ABYX BEKTOPOB, HCIIOJB3YysA IMPH 3TOM IIpaBUIa
TPCYroJIbHUKa W IapajiiejorpaMmma. HpI/IMCHHTB [MpaBUJIO
MHOTI'OYIr'OJIbHUKAa TIpU HaXO0KXKACHHUHW CYMMBI HCCKOJBKHUX
BCKTOPOB. BreinmonaHaTh MMOCTPOCHUC BCKTOpPA, PaBHOIO
IMPOU3BCACHUIO BCKTOpPA Ha YHCIIO. HpI/IMeHSITB BCKTOPBI U
)ICfICTBI/IS[ Haa HUMH IIPpH pCIICHUN TCOMETPUUCCKUX 3aaaq.

Mertoa koopauHat

10

OOBSACHATP U WIUIIOCTPUPOBATH MOHATUSA MPSAMOYTOJIbHON
CUCTEMBI KOOpJAWHAT, KOOPAWMHAT TOYKHM W KOOpAWHAT
BCKTOpA. BBIBOI[I/ITB U HUCIIOJIB30BaTh IpU PCIICHHUU 3ajad
(GbopMyIibl KOOpIMHAT CepeIUHbl OTpe3Ka, JJIMHBI BEKTOpA,
PaCCTOAHUA MCKOY ABYMs1 TOYKaMHU, YpaBHCHUA
OKPY>KHOCTH U MPSAMOH.




COOTHOILICHUS MEKITY
CTOpOHaMI/I nu YI‘JIaMI/I
TPEYTOJIbHHKA.
CxkansipHoe
MIPOU3BEICHUE
BEKTOPOB

11

dopMynHpoOBaTh U WILTIOCTPUPOBATH OMPEEICHUSI CHHYCA,
KocuHyca W TaHresHca yrioB or O go 180. BriBoauTh
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIESCTBO U (HOpMyIbI
npuBeneHus. DopMynupoBaTh H  JOKa3bIBaTb TEOPEMBI
CHUHYCOB U KOCHHYCOB, TPUMEHSTh HX MPU PEIICHUU
TPEYTOJIbHUKOB. OOBICHATD KakK HCIIONB3YIOTCS
TPUTOHOMETpHUYECKHUE (HOPMYIIBI B U3MEPUTEIBHBIX padoTax
Ha MeCTHOCTH. DOpMYIHPOBATh OMPEACIICHUS YIJIa MEXKIY
BEKTOpaMH M  CKaJISIPHOTO  TMPOU3BEACHUS  BEKTOPOB.
BriBomuTh (hopMyINly CKaJISIpHOTO TNMPOM3BEICHHS BEKTOPOB
yepe3  KoopAauHaTel  BekTopoB.  DopmynupoBaTh U
000CHOBBIBAaTh YTBEPXKICHHUE O CBOWCTBAX CKAJSIPHOTO
npousBeneHus. lcnonb30oBaTh CKaIsIpPHOE MPOU3BEACHUE
MIPU PEIICHUH 3a/1aY.

JInHa OKpY>KHOCTH H
IUIOINAb Kpyra

11

DopMyIMpoBaTh onpeneIeHue IIPaBUIILHOTO
MHOroyrojpHuka. @opmynupoBaTh M J10Ka3bIBaTh TEOPEMBI
00  OKPYXHOCTSIX, ONMCAaHHOW OKOJO  IpPaBHJIBHOTO
MHOI'OYIOJIbHMKa M BIIMCaHHOM B HEro. BbeIBOAUTH U
UCIOJb30BaTh  (OPMYJIBI Ul  BBIYUCICHHS  IUIOIIAIH
MIPAaBUJIBHOIO MHOIOYI'OJIbHHMKA, paJHyca BIHMCAHHOW U
ONMCAaHHOM OKpYXHOCTEH. Pemarb 3agaun Ha IOCTPOEHHE
MPaBWIbHBIX ~ MHOIOYrOJbHUKOB. OOBSCHATH  MOHATHS
JUIMHBI OKPY’KHOCTH U IUIOLIa U Kpyra. BeiBoguts popmyiisl
JUISL BBIYMCIICHMS JUIMHBI OKPYXXHOCTM M JUIMHBI JYI'H
OKPY)KHOCTH, IUIOIIAAU Kpyra M IUIOAAU KpPYyrOBOIO
ceKkTopa M cerMmeHrta. llpumeHsTP 3TH  QopMyibl HpuU
pelIeHnu 3a1a4.

JBrxeHus

OOBACHATD, YTO TaKOE OTOOpAXKEHUE TIIIOCKOCTH Ha ce0s, U B
KaKoOM cJy4yae OHO Ha3bIBaeTCsl JABM)KEHHEM IUIOCKOCTH.
OOBSACHATH, YTO TaKO€ OCeBas CHMMETpPHs, ILIEHTpalbHas
CUMMETpHs, TMapajUIebHBIA  TEPEHOC W TIOBOPOT.
OO60CHOBBIBATh, YTO 3TU OTOOpPaXKEHHs MIIOCKOCTU Ha cels
ABJISAFOTCS ABUXCHUAMU. O6’I)SICH${TI>, KaKoOBa CBSA3b MCKOY
JBUKEHUSIMU U HAJTO)KCHUSIMHU.

HauvanbHble cBeneHUS
U3 CTEPEOMETPUU

OOBACHATH, YTO TaKOe MHOTOTPaHHHK, €ro TpaHH, pedpa,
BEpLIUHBI, JAuaroHanu. Kakoll MHOTOTpaHHUK Ha3bIBAETCS
BBIMYKJIBIM. UTO Takoe n- yroibHas MpHu3Ma, €¢ OCHOBaHWUS,
OokoBble TpaHu u OokoBble pebpa. Kakas mnpuszma
Ha3bIBACTCS NPSMOM, W Kakas HAaKJIOHHOH, YTO TaKOe BBICOTA
NpU3MBI, Kakas MpH3Ma Ha3bIBaeTCs Napajiesenune oM |
KaKOW MapaJulesienuIiel Ha3bIBaCTCS  MPSMOYTOJIHHBIM.
dopmynupoBaTh U 0OOCHOBBIBATH YTBEPXKJIECHUS O CBOMCTBE
IWaroHajed mapajulefienunena ¥ KBaJgpaTe IUaroHAIN
IPSIMOYTOJIbHOTO Napaenenunena. OObsICHATh, YTO TaKoe
o0beM MHOrorpaHHuka. BeBoaute dopmyny obbema
NpSIMOYTOJIbHOTO — mapajuienenunena. OObBACHATb, KaKoOH
MHOTOIPAaHHMK  Ha3blBaeTCsd MUPAMUIOH, UYTO  TaKoe
OCHOBaHHWE, BepIIMHA, OOKOBBIE T'paHH, OOKOBBIE pebpa, U
BbicOTa  nupamuiapl. Kakas  mnupamMpaa — Has3blBaeTcs
MPAaBUIBHOM, YTO Takoe amodema NMpPaBHWIBHOW MHUPAMUIBL.




3Hath popmyny oobema mupaMuasl. OOBICHATH, KAKOE TEJIO0
HA3bIBAETCS LWJIMHIAPOM. 3HATh, YTO TAKOE €r0 OCh, BBHICOTA,
OCHOBAHHUs, Paguyc, OOKOBas MOBEPXHOCTh, OOpa3yoIIue,
pa3BepTka OokOBoOW moBepxHOCTH. Kakumu Qopmynamu
BBIpakaeTcsi 00beM U IUIOMIAJh OOKOBOW TOBEPXHOCTH
mwHApa. OOBACHATH, KaKOE TEJIO Ha3bIBACTCS KOHYCOM.
3HaTh, YTO TaKOE€ €ro OCh, BBICOTA, OCHOBAHHE, PAJMUYC,
OOKOBasi TMOBEPXHOCTh, OOpa3ymINue, pa3BepTKa OOKOBOU
noBepxHocT. Kakumu (opMmynamu BbIpakaeTcsi 00beM |
miouaab OOKOBOW MOBEPXHOCTU KOHYca. OOBCHSTH, KaKas
MMOBEPXHOCTh Ha3bIBaETCs CHEPOil U KaKOE TEIO Ha3bIBACTCS
mapoMm. UYto Takoe pamuyc u amamerp cdepsl (mapa).
Kakumu ¢opmynamu BeIpakatoTcsi 00beM IIapa U IUIOIAIb
cdeprr. M300pakaTh U pacrio3HaBaTh Ha PUCYHKAX MPU3MY,
napaiesienune 1, MMpamMuy, DUIHHIP, KOHYC, [Iap.

[ToBTOpEHuUeE.
Pemenue 3agau
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*HpI/I HU3YUCHUHN BCEX TCM HCIIOJIB3YCTCA BOCITUTATSIbHBIN IMOTCHIHUAI YPOKa B COOTBECTCTBUU C

paboueii mporpaMMoil BOCITUTAHUSI.




