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PaGouass mporpamma mo yde6HOMy mnpeamery «Marematuka» st 5-6 kimaccoB (0a30Bblit
YpOBEHb) COCTaBJI€Ha B COOTBETCTBHH C (peepalbHBIM TOCYIAapCTBEHHBIM 00pa30BaTeNbHBIM
CTaHIapTOM OCHOBHOTO o0miero oOpazoBanus (mpukaz MOwuH P® ot 17.12.2010r. Nel897),
MPUMEPHOW TPOTpaMMOI OCHOBHOTO OOIIEro oOpa3oBaHUS IO MaTeMaTHKe, IMPOTPaMMOHN s
0011e00pa3oBaTENbHBIX YUPEKICHUH TI0 MaTeMaTHKe 5-6 Kiacchl (aBTOp-cocTaBuTels A.I'. Mep3isk,
B.b. ITomonckwuit, M.C. Sxup u np. Martemaruka: nporpammsr : 5—11 kmaccet /— M. : Benrtana-I'pad,
2014. — 152 c.

Pabouas mporpamma anst 7-9 kiaccoB paccuntana Ha 510 yueOnbix yacoB (170 u B 7 knacce,
170 u B 8 xmacce, 170 yacoB B 9 kiacce).

Y4eOHO-MeTOINYECKHI KOMIUIEKT:

v Anre6pa. 7 kiacc : y4eOHHUK [UTS ydanmuxcsi 001eo0pa3oBaTeIbHBIX OpraHu3aluii /

A.T. Mepsnsxk, B.b. ITononckwii, M.C. fAxup. — M.: Benrana-I'pad.

V' Anrebpa: IupaKTHYECKME MaTepHvabl: 7 Kjacc: MocoOue Ul ydalmxcs 00meo0pa3oBaTelibHbIX
opraamammii / A. I'. Mep3msik, B.b. [lomonckuii, E.M. Pabunoud, M.C. SIkup. — M.: Benrana-
I'pad;

v Teomerpus. 7 Kiacc : yueOHHUK ISt yUaIMXcsi 001me00pa3oBaTelIbHBIX OpraHu3aIiii /

A.T. Mepznsk, B.b. ITononckuit, M.C. Sxup. — M.: Benrana-I'pad.

v' TeoMeTpus: IUIAKTHYECKHE MaTepHaibl: 7 KIIacc: MOCOOMe IS yyammxcs 001meo0pa3oBaTelibHbIX
opranmzammii / A. I'. Mep3msk, B.b. [lononckuit, E.M. Pabunosuu, M.C. Skup. — M.: Benrana-
I'pad;

v' AnreGpa. 8 kiacc : y4eOHHUK IS ydanuxcs 001eo0pa3oBaTebHbIX OpraHu3aruii /

A.T. Mepsnsk, B.b. ITononckwii, M.C. fAxup. — M.: Benrana-I"pad.

v Aure0pa: JUIaKTHYECKHE MaTepHalbl: 8 Kiacc: MocoOHMe s ydaliuxcs o01meo0pa3oBaTelibHbIX
opranmsamuii / A. I'. Mep3msik, B.b. ITononckuii, E.M. Padbunoud, M.C. Skup. — M.: Benrana-
I'pag;

v Teomerpus. 8 Kiacc : yueOHUK sl yUanuxcst 001me00pa3oBaTelibHbIX OpraHu3aIyii /

A.T. Mepansk, B.b. Ilononckwii, M.C. fAxup. — M.: Benrana-I'pad.

v TeoMmerpusi: IUIAKTHYECKHE MATEPHAIIBI: 8 KIIACC: MOCOOME [UIS yUaIuXcst 0011e00pa3oBaTeIbHBIX
opranmszammii / A. I'. Mep3msik, B.b. [lononckuii, E.M. Pabunosuua, M.C. Skup. — M.: Benrana-
I'pad;

v AnreGpa. 9 xiacc : y4eOHUK IS ydanmxcs 001eo0pa3oBaTebHbIX OpraHu3aruii /

A.T. Mepansx, B.b. ITonouckuii, M.C. Skup. — M.: Benrana-I'pad.

v Aure0pa: JIUIaKTHYECKHE MaTephaibl: 9 Kiacc: mocobue Julsd ydarquxcsi o0Ieo0pa3oBaTeabHbIX
opranmzarmii / A. I'. Mepsnsik, B.b. Tlononckuii, E.M. Pabunosnu, M.C. fxup. — M.: Benrana-
I'pad;

v Teomerpus. 9 kiacc : yueOHHUK ISt yUaMxcsi 001me00pa3oBaTelIbHbIX OpraHu3aIi /

A.T. Mepsnsk, B.b. Ilononckwii, M.C. fAxup. — M.: Benrana-I'pad.

v TeoMmeTpus: IUIAKTHYECKHE MaTepHAIIBl: 9 KIIacc: Moco0ue [UIs ydyaIuxcs 001meo0pa3oBaTeIbHBIX

opraamzammii / A. I'. Mep3msik, B.b. [lonmonckuii, E.M. Pabunosuu, M.C. SIkup. — M.: Benrana-

['pa;

1. Ilnanmpyemble pe3yJbTaThl H3yYeHHs] YUeOHOro npeamera «MaremaTuka(aaredpa,
reoMeTpHs)»
B 7 —9 kiaccax

Auredpanyeckue BbIpaskeHHUsl

Buinycknuk nayuumcsi:

* ONEepUpPOBATh MOHATUSIMH «TOXIECTBO», «TOKIECTBEHHOE MpeoOpa3oBaHHE», pemaTh 3a1adH,
coepxkanire OyKBeHHbIE JaHHbIE, paboTaTh ¢ GopMyIamu;

* ONEpHUPOBATh MOHATHEM «KBaJPATHBIN KOPEHbY, IPUMEHSITh €T0 B BHIYMCICHHSIX;

*  BBINOJHATH IPE0OpPa30BaHUE BBIPAKEHUHN, COIEPKAILUX CTENIEHU € LEJIbIMU [T0KA3aTeIIMU U
KBaJIpaTHbIE KOPHU;

* BBIIOJHATH TOXKJECTBEHHBIE IIPEOOPA30BaHUS PALMOHAIBHBIX BBIPAXKEHUH HA OCHOBE IIPABUI
JeUCTBUI HaJl MHOTOWIEHAMH U alredpanyecKuMHU Apo0sMH;

*  BBINOJIHATH PA3JI0KEHNE MHOTOWIEHOB HA MHOXKHUTEIIH.

Buinycknux nonyuum eozmoorcnocmo:

* BBIIOJHATH MHOTOLIArOBbIE MPEOOpa3OBaHUS PALMOHAIBHBIX BBIPAKEHUM, MPUMEHSS IIUPOKUN
HabOop CIOCOOOB U MPUEMOB;

* IPUMEHATb TOXKJECTBEHHBIE IIPe0Opa30BaHUs AJIs PEIICHUS 3a/1a4 U3 Pa3IMUHBIX Pa3/ieloB Kypca.



YpaBHeHus

Buvinycknux nayuumcsi:

* pemiatb OCHOBHBIC BHJIbI PAIlMOHAJIBHBIX YPAaBHCHHH C OJ-HOW MEPEMEHHOH, CHCTEMBI IBYX
YpaBHEHHH C JIBYyMsI IEPEMECHHBIMU;

* [OHUMATh YPAaBHCHHE KaK BOKHEHIIYI0O MAaTEMATHYECKYIO MOJENb JUIsl OMUCAHUS U H3y4CHUS
pa3zHOO0pa3HBIX PeabHBIX CUTYAIIHA, PEIIaTh TEKCTOBBIC 3a/1a4H ajIreOpandyecKuM METOJIOM;

* MPUMEHSTh rpaduuecKkue MPeACTaBICHUS JUIS UCCICIOBAa-HUS ypaBHEHUH, WCCICIOBaHUS U
pEIICHHSI CUCTEM YPaBHEHHH C IBYMsI ICPEMCHHBIMH.

Buinycknux nonyuum 603modicHocmy:

* OBJAJCTh CICHHUATBHBIMH MPHEMAMH PEIICHUS YpPaBHEHUH M CUCTEM YPaBHECHUH; YBEPEHHO
MIPUMEHSITH anmapaT ypaBHEHUH I pEIICHUs pa3HOOOPa3HBIX 33a/a4 U3 MATEMAaTUKH, CMEKHBIX
MPEIMETOB, TPAKTHKH;

* MPUMEHSTh TpapUUecKue MPEACTABICHUS IS MCCICIOBAaHUS ypaBHEHUH, CHCTEM ypaBHEHUH,
coJiepKaux OyKBeHHbIE KOI(PPUITUESHTHI.

HepagencrBa

Buinycknuk nayuumcs:

* TOHMMAaTh TEPMUHOJOTUIO M CHMBOJIMKY, CBSI3aHHBIE C OTHOLICHHEM HEPaBEHCTBA, CBOMCTBA
YHCIIOBBIX HEPABEHCTB;

* pelwaTh JMHEHHBbIC HEPABEHCTBA C OJHOW IMEPEMEHHOW M WX CHUCTEMBI; pelaTh KBaJpaTHbIC
HEPaBEHCTBA C OMOPOi Ha rpaduvIecKre MPeACTaBICHHUS;

* TPUMEHSTH amIapaT HEPAaBESHCTB JUIS PELICHU 3aa4 U3 Pa3IMYHBIX Pa3esoB Kypca.

Boinycknuk noayyum 603modicHOCHb!

* OCBOHUTHb Pa3HOOOpa3Hble MPHEMBI J10KA3aTENLCTBA HEPABEHCTB; YBEPEHHO NMPUMEHATH ammnapar
HEPaBEHCTB JJISl PEUICHHs pa3HOOOpa3HBIX MaTeMaTWYeCKWX 3ajad, 3ajad M3 CMEXKHBIX
MIPEMETOB U MPAKTUKH;

* TpPUMEHSATH rpadudecKue MPeACTaBICHUS Ul UCCIIEIOBAaHM HEPABEHCTB, CHCTEM HEPABEHCTB,
cojiepKalux OyKBeHHbIE KO3 (DUITUESHTHI.

YucaoBbie MHOKECTBA

Buinycknux nayuumces:

* [OHHMMAThb TEPMUHOJOTHMIO U CHUMBOJIMKY, CBA3aHHBIE C IOHATHEM MHOKECTBA, BBIIOJIHATh
Orcpanru HaaQ MHOXKCCTBAMMU,

* HCMOJb30BaTh HAYaJbHbIE MPECTABICHUS O MHOKECTBE JIEHCTBUTENIbHBIX YHCEIL.

Buvinyckruk nomyuum 603MONCHOCHb.

* pa3BUBATH MPEJCTABICHUE O MHOXKECTBAX;

¢ Ppas3BuBaThb IMPCACTABICHUEC O YHUCJIC KU YHUCIIOBBIX CUCTEMAX OT HATYPAJIbHBIX 10 )Iel\/'ICTBI/ITeJ'II)HBIX
YHUCEJ; O POJIU BBIYUCICHUM B PAKTUKE;

® Pas3BUTh U y1".]'Iy6I/ITB 3HAHUA O 216C$ITI/I‘—IHOI>1 3aIlInucu JIeI\/IICTBI/ITeJ'IBHI)IX YUCCII (nepnonnquKI/Ie )51
HEeNepuoIuIecKue Ipodn).

DyHKUNH

Buinycknux nayuumcs:

* MOHUMATh W HCIONH30BaTh (YHKIMOHAIBHBIE TOHSATUSA, S3bIK (TEPMHHBI, CHMBOJIHYECKUE
0003HaueHNUs ),

* cTpouTh TpaduKH SIEMEHTApPHBIX (DYHKIMA, MCCIEAOBAaTh CBOMCTBA YUCIOBBIX (YHKIUN Ha
OCHOBE M3yYCHHUsI IOBEICHHS X IPaUKOB;

* TMOHMMaTh (DYHKIMIO KaK BaXHEUIIYI0 MAaTEMaTHYECKYIO MOJENb JUIsl OIMCAHUS MPOIECCOB U
SBJICHUA OKPYXAIOIIEr0 MHpa, MPUMEHATh (DYHKIMOHAIBHBIA S3bIK JUISI OMHMCAHUS U
WCCIICIOBAHMSI 3aBHCUMOCTEH MeX 1y (PH3MUECKUMH BETMUYNHAMU;

¢ IIOHHUMATh U UCIIOJb30BaTh A3BIK HOCHCHOB&TCHBHOCTGﬁ (TCpMI/IHBI, CUMBOJIMYCCKHUEC
0003HaueHHUs ),



NPUMEHSTHh (POPMYIbI, CBSI3aHHBIE C apU(PMETUYECKON U TeOMETPUUYECKOH MpPOrpeccusiMu, U
anmapar, cOPMHPOBAHHBINA MPU W3YUYEHUH JIPYTUX PaA3esioB Kypca, K PEUICHHIO 3a/a4, B TOM
YHClie C KOHTEKCTOM U3 PEeaTbHOM KU3HU.

Bbll’lyCKHuK noyuyum 603MOINHCHOCMb !

IPOBOJIUTh HCCIEIOBaHMS, CBSI3aHHbIE C H3y4YE€HUEM CBOWCTB (YHKIMI, B TOM YHUCIE C
WCIIOJIb30BAHUEM KOMIIBIOTEPA; HAa OCHOBE TIpaUMKOB H3Y4EHHBIX (YHKLIUH CTpOUTH Ooiee
CJIO’KHBIE TpaQUKH (KyCOUHO-3a/IaHHbIE, C «BBIKOJIOTBIMM) TOUKAMU U T. I1.);

UCTOJIBb30BaTh (YHKIMOHAJIbHBIE TPEACTABICHUS W CBOWCTBA (YHKIMHA JUIS pEIICHHS
MaTeMaTHYECKUX 3a]a4 U3 Pa3IMuHbIX pa3zesioB Kypca;

pemath KOMOMHUPOBAHHBIE 337a4M C MPUMEHEHHEM (opMyJ N-TO WieHAa U CyMMBI N MEPBBIX
YJICHOB apU(PMETUYECKOH M TeOMETPUYECKOM IpOrpeccuid, MpHUMEHss IpH 3TOM ammapar
YPaBHEHUH U HEPABEHCTB;

[OHUMAaTh apu(METHUECKYI0 M TE€OMETPUYECKYIO0 MPOrpecCHMM Kak (YHKIHMHU HATypalbHOTO
apryMEHTa; CBS3BIBATh apU(PMETUYECKYIO MPOTPECCHIO C JTMHEHHBIM POCTOM, T€OMETPUUYECKYIO
— C 9KCIIOHEHIUAJILHBIM POCTOM.

DJieMeHThI NPUKJIATHOH MAaTeMATHKHU
Buinycknux nayuumces:

HUCIIOJIB30BAaTh B XOAC PCHICHHA 3a/lad OJCMCHTAPHLIC IIPCACTABJICHHA, CBSA3aHHLBIC C
HpI/I6JII/DKéHHI>IMI/I 3HA4YCHUAMU BCIMYNH,

HCIIOJIB30BAaThb HpOCTCfIIJ.IHG CIIOCOOBI OpeaACTaBJICHUA U aHAJIN3d CTATUCTHYCCKUX TaHHBIX;
HaxXOJUTb OTHOCUTCIIbHYIO YaCTOTY U BEPOATHOCTH cnyqaﬁHoro CO6I)ITI/I$I;

peuIaTh KOM6I/IHaT0pHLIC 3aJa4l Ha HaXOXACHUEC YHClia 00BEKTOB HIIH KOM6I/IHaL[I/II>'I.

Bbll’lyCKHuK noiyuyum 603MOINCHOCMb.!

MOHATh, YTO YHCIIOBBIE JaHHbIE, KOTOpbIE MHCIOJB3YIOTCA JUIsI XapaKTEPHUCTUKU OOBEKTOB
OKpPY)KAIOILIETO0 MUpA, SBISIOTCA MPEUMYIIECTBEHHO MPUOMMKEHHBIMH, 4YTO TIO 3aIllUCH
NpUOIMKEHHBIX 3HAYSHUH, coJlepKaluxcs B HH()OPMAIIMOHHBIX UCTOYHUKAX, MOXKHO CYJIUTh O
MOTPEIIHOCTH MPUOIIMKEHNUS;

MOHATh, 4YTO TIOIPEHIHOCTh pe3yjabTaTa BBIYMUCIEHUH JIOJDKHA OBITH COM3MEpUMa C
ITOIPEIIHOCTBIO UCXOIHBIX JIAaHHBIX;

npuoOpecT MepBOHAYAIBHBIA OIBIT OpraHu3alu cOopa JaHHBIX HpPU HPOBEIEHUH OIpOCca
OOIIECTBEHHOI'O MHEHUS, OCYILECTBIIATh UX aHAJIU3, IPECTAaBIATh PE3yJbTaThl ONpOca B BUJE
TaOJIUIIBI, TUArPaMMBI;

MPUOOPECTH ONBIT MPOBEACHUS CIIY4alHBIX 3KCIIEPUMEHTOB, B TOM YHCIE C TOMOILBIO
KOMIIBIOTEPHOI'O MOJEIUPOBAHMS, HHTEPIIPETALUN UX PE3YIbTaTOB;

HAy4YUTHCS HEKOTOPHIM CHEIHabHBIM MIPUEMaM pelleHNs KOMOMHATOPHBIX 3a/1a4.

I'eomeTpuuyeckue purypsl
Buinycknux nayuumcs:

MOJIb30BAThCA SI3BIKOM TE€OMETPHM JUIsl OMHCAHUS MPEIMETOB OKPYXAIOUIero Mupa U HX
B3aMHOI'0 PACIIOIOXKEHUS;

pacmo3HaBaTh W H300pakaTh Ha dYepTexax M PHUCYHKaX TeoMeTpudeckue (GUrypel M HX
KOMOMHAIINH;

KJIacCU(UIUPOBATh T€OMETPUYECKUE PUTYPBI;

HAXOJWTh 3HAYEHUS JJIUH JUHEWHBIX 3JIEMEHTOB (UIYp U HUX OTHOUICHHUs, TPalyCHYIO Mepy
yraoB ot 0° no 180°, mpumeHsisi onpezeneHus, CBOMCTBA U NMPU3HAKU QUTYp U UX DJIEMEHTOB,
oTHoOEeHHS (HuUryp (paBeHCTBO, 1101001Ee, CHMMETPHS, TIOBOPOT, MAapaJUIeIbHbIH IepeHoc);
OIIEpUPOBATH HAYaJIbHBIMU MOHATUAMU TPUTOHOMETPUU U BBIMOIHATh IEMEHTAPHBIE OllEpalluu
Ha/ QYHKIHUSIMHU yTIIOB;

JI0Ka3bIBaTh TEOPEMBI;

pemaTh 3aJaud Ha JI0Ka3aTesIbCTBO, OMUPAsACh HAa M3YyYCHHBIE CBOMCTBA (UIYp M OTHOLICHHN
MEXJy HUIMH U IIPUMEHSIS U3yUYEHHbIE METO/Ibl JOKA3aTENbCTB;

pelaTh HECIO0XHbBIE 33aa4d Ha NOCTPOEHUE, IPUMEHSAS OCHOBHBIE aJIFOPUTMBbI ITOCTPOECHHUS C
MIOMOIIBIO IUPKYJIS U JINHEHKY;

pelare NpocTeiine IIaHUMETPUUECKHE 3a1aUH.



Buinycknux nomyuum 603moxicHoCmy.
OBJIAACTh METOAAMU PEIICHUA 3adad Ha BBIYHUCICHHUC MW JO0Ka3aTCJIbCTBO: MCETOAOM OT IIPOTUBHOTO,
METOIO0M ITOA00HS, METOJIOM Iepedopa BapHaHTOB U METOJIOM T€OMETPHUIECKUX MECT TOUCK;

* TPHOOPECTH OIBIT MPUMEHEHUS aIreOpanvdecKoro W TPUTOHOMETPHYECKOTO ammapara U ujaeu
JBIDKEHUA [IPU PEIICHUN TEOMETPUYECKUX 3a10aY;

* OBJIAJICTh TPATUIIMOHHOM CXEMOW pEeIIeHUs 3aJad Ha IOCTPOCHHE C IOMOINBIO LHUPKYISI U
JIMHEUKU: aHAJIU3, TOCTPOCHUE, JI0KA3aTEIbCTBO U UCCIIEA0OBAHUE;

* HAY4YUTHCSA PEIIaTh 3aJa4d Ha MOCTPOCHHE METOAOM TI'€OMETPUYECKHX MECT TOYEK U METOJIOM
oJ00MS;

* TPHOOPECTH OMBIT HCCIAEAOBAaHUS CBOWCTB IUTAHUMETPHYECKUX (GUTYp C  IOMOIIBIO
KOMIIBIOTEPHEBIX IIPOrPaMM;

* TPHOOPECTH OMBIT BHIMOJIHEHUS TPOCKTOB.

N3mepenne reomeTpu4ecKnXx BeJTHYHH

Buinycknux nayuumcs:

* HUCHOJb30BATh CBOMCTBA HW3MEPEHHUS [UIMH, YIJOB M IUIOIIAJed NpU pelleHuH 3agad Ha
HaXO0XJACHUE JUTMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI YT'H OKPYKHOCTH, I'PaIyCHOU MepbI
yria;

* BBIYMCIATH IUIOLIA/IU TPEYTOJILHUKOB, IPSIMOYTOJIBHUKOB, Tpalelnid, KpyroB U CEKTOPOB;

* BBIUUCIIATH JJIMHY OKPYXHOCTH U JAJIHHY TyTH OKPYKHOCTH;

* BBIYUCIIATH JJIMHBI JTMHEHHBIX JIEMEHTOB (DUTYp U UX YIJIBI, HCIIOJNIB3Ys H3ydeHHBIE ()OPMYIIbI, B
TOM 4Hcie (HOpMyJIbl JAJIUHBI OKPYXHOCTH U JUIMHBI JYI'M OKPY)KHOCTH, (pOpMyJibl IuIOIaAeH
uryp;

* pewarh 3a/a4M Ha JJ0Ka3aTeIbCTBO C MCIOJIb30BaHUEM (OPMYJI JUIMHBI OKPYXKHOCTH M JUIMHBI
IYTH OKPYKHOCTH, (GOpMYII TUIOIaaen Guryp;

* pemarh NPAKTUYECKHE 3aJaud, CBS3aHHBIE C HAXOXKIECHUEM T€OMETPUYECKHX BEIMYUH
(ucnonb3yst MPU HEOOXOAUMOCTH CIIPAaBOYHUKH U TEXHUUYECKUE CPECTBA).

Buinycknux nonyuum 603modicnocms HAy4umscsi:

* BBIUMCIATH IUIOMIAAM (UTYp, COCTaBICHHBIX W3 JBYX WIHW 0Oojee NpSIMOYroJbHUKOB,
[apajuIesIorpaMMOB, TPEYTOJIbHUKOB, IUIOIAIN KpyTa U CEKTOpa;

* BBIUMCIATH IUIOUIAJIM MHOTOYTOJIBHUKOB, HCIOJIb3YS OTHOLIEHUS PABHOBEIMKOCTH H
PaBHOCOCTaBJIIEHHOCTH;

* MPUMEHSTH aNredpandeckuil 1 TPUTOHOMETPUUECKHI anmnapar U Uieu ABMXKEHUS IPU pelIeHUH
3aJ1a4 Ha BBIUMCJICHHE IIJIOIA1eH MHOTOYTOJIbHUKOB.

Koopaunarsi

Buinycknux nayuumes:

* BBIUUCIATH JJIMHY OTpPE3Ka MO KOOPJAMHATAM €T0 KOHIIOB; BBIUMCIATH KOOPJIWHATHI CEPEIUHBI
OTpE3Ka;

* HCTOJB30BaTh KOOPJAUHATHBIN METO AJIS U3yUYEHHUS CBOUCTB MPSMBIX M OKPYKHOCTEH.

Buinycknux nonyuum o3zmoorcnocms.

* OBJIQJIETh KOOPJIMHATHBIM METOJIOM PEIICHHS 3a7]a4 Ha BBIYUCIICHUE U JIOKA3aTEIhCTBO;

* MPUOOPECTH OMBIT UCHOIB30BaHUS KOMIBIOTEPHBIX MPOrpaMM JJisl aHATU3a YaCTHBIX CIy4aeB
B3aMMHOTI'0 PaCOJIOKEHUSI OKPYKHOCTEH U MPSIMBIX;

* MPUOOPECTH OMBIT BHIMOJTHEHUS TPOCKTOB.

BekTopsl

Buinycknux nayuumes:

* ONECpHUPOBATH C BEKTOPAaMHU: HAXOIUTh CYMMY UM pPa3HOCTb JABYX BEKTOPOB, 3aJaHHBIX
T€OMETPUYECKH, HAXOAUTH BEKTOP, PaBHBIN IIPOU3BEACHUIO 3aJaHHOI0 BEKTOPA HA YHUCIIO;

* HaxOOUTh Ul BEKTOPOB, 3aJaHHBIX KOOPAMHATAMH: JUIMHY BEKTOpPA, KOOPAWHATBI CyMMBI U
Pa3HOCTH JIBYX M 00Jiee BEKTOPOB, KOOPAUHATHI IPOU3BEICHHS BEKTOPA Ha YHCIIO,
IPUMEHSS IPU HEOOXOAUMOCTH MEPEMECTUTEINIBHBIN, COUe-TAaTENIbHBIA UM paclpeieIUTENbHbIN
3aKOH;

* BBIYMCIAATH CKAJKIPHOE IIPOMU3BEIEHUE BEKTOPOB, HAXOIWTh YIrOJI MEXKIY BEKTOpaMmy,
YCTaHaBJIUBATh NEPIECHIUKYISIPHOCTD NIPSMBIX.



Buinycknux nonyuum 6o3modrcHocms:
* OBJIaJIETh BEKTOPHBIM METOJIOM JUIsl pELICHUS 3a/1a4 Ha BBIUUCICHUE U JJOKA3aTENbCTBO;
* NpuOOPECTH OMBIT BHIMOJIHEHUS TPOEKTOB.

2.  Conep:xanue y4eoHOro npeaqmera «MaremaTuka (ajredpa, reoMeTpus)»
Coaeprxanue Kypca aiaredpsl 7-9 kiaace

Anzedbpauueckue evipasrcenus

Bripaxkenue ¢ nepeMeHHbIMU. 3HAYEHHE BBIPAKEHHS C MepeMEHHBIMU. [lomycTMbIE 3HAUeHUS
nepeMeHHbIX. ToxnaectBo. ToxkIecTBeHHBIE MpeoOpa3oBaHUs anreOpanyecKuX BbIPA-)KEHUH.
Jloka3aTenbCTBO TOXK/IECTB.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTenaeM U e¢ cBoicTBa. OnHouneHbl. OMHOWIEH CTaHIapTHOIO
Buna. CreneHb opHowieHa. MuorowieHsl. MHorowieH cranaapTHoro Buaa. OIHOPOIHBII
MHoroujeH. Cummerpuueckuid MHorowieH. CreneHb MHorowieHa. CIlok€HUE, BBIYMTAHUE H
yYMHOXeHHe MHOrowieHoB. Jlenenue MmuorouneHoB. Kopuu muorounena. Teopema besy. @opmysb
COKpALICHHOIO YMHOXEHHS: KBaJIpaT CyMMbl M KBaJpaT Pa3HOCTH JIBYX BBIPa)KEHUH, KBajpar
CYMMBI HECKOJIbKMX BBIPQXKEHUH, KyO CYMMBI U KyO Pa3HOCTU JIBYX BBbI-pPaXKCHUM, MPOU3BEACHUE
Pa3HOCTH M CYMMBI JBYX BbIpak€HHil. Pa3noxkeHue MHOrouseHa Ha MHOXUTeNU. BblHeceHue
o0IIero MHOXKHUTENS 3a CKOOKHU. MeToi TIpynmupoBKUA. Pa3HOCTH KBaJpaTOB ABYX BBIPAKEHUU.
CymMa u pa3HOCTh KyOOB JBYX BbIpakeHHH. CymMMa M pa3HOCTh 71- X CTEIIEHEH JABYX BBIPAKECHHM.
KBanpatueiii TpexwieH. Kopenb kBagparHoro tpexuieHa. CBOWCTBa KBaJApPaTHOTO TpEeXuJieHaA.
Paznosxenue kBagpaTHOTO TPEXUsieHA HA JIMHEWMHBIC MHOKHUTEIIH.

Panmonansubie Beipaxkenus. Llenbie Boipaxenus. JpoOHbie BbipaxeHus. ParmonansHas 1poob.
OcHOBHOE CBOWMCTBO panuoHadbHON apoou. CrokeHue, BbIYMTAHWE, YMHOXXEHHUE U Je-JICHHE
panMoHaNbHBIX JIpoOei. Bo3BexeHue panuoHanbHOM Jpobu B cTeneHb. TOXKAECTBEHHbIE
peoOpa3oBaHus pallMOHAIBHBIX BbIpaykeHUI. CTENeHb ¢ IeNIbIM I0Ka3aTeNleM U €€ CBOICTBa.

KBagparHblie kopHU. ApudMeTHYecKnii KBapaTHBIA KOPEHb U ero cBoiicTBa. Tox/1eCTBEHHbIE
MpeoOpa30BaHus BEIPAXKEHUH, coiepKaluX apupMeTHIEeCKUe KBaIpaTHbIE KOPHHU.

Ypasnuenusn

VYpaBHeHue ¢ oHoM nepemenHol. Kopens ypaBHeHust. O6nacTh onpenieneHust ypaBHEHUsI.

PaBHOCUNbHBIE ypaBHeHUs. YpaBHeHHe-caeacTBue. CBoiicTBa ypaBHEHMM C  OJHOM
IIEPEMEHHOM.

YpaBHEHHE KaKk MaTeMaTHYECKasi MOJIEIb PEAJIbHON CUTYAILINH.

JIuneiinoe ypaBHeHue. KBanpaTHoe ypaBHeHue. @opmyna KOpHEH KBagpaTHOTO ypaBHEHMS.
Teopema Buera. PannonanbHbie ypaBHeHUs. PenieHre panimoHalbHBIX YPAaBHEHUM, CBOJSAIIUXCS K
JIMHEWHBIM WIX K KBaJPaTHBIM YpaBHEHHUsAM. PellleHne ypaBHEHUI METOAOM 3aMEHBI IIEPEMEHHOM.
VYpaBHeHHUs1, conaepXkallve 3HaK MOXAyJs. YpaBHEHHs ¢ mnapaMmerpamu. llemoe pannoHanbHOE
ypaBHEeHUE. PenieHne TeKCTOBBIX 3a4a4 ¢ IOMOIIBIO PALlMOHATIBHBIX YPaBHEHUM.

VYpaBHeHHe ¢ ABYMsI €peMEHHBIMH. ['papuK ypaBHEHMs C JBYMsI IepeMeHHbIMH. JInHeliHoe
ypaBHEHHE C JABYMS MEpEeMEHHBIMH M ero rpa¢uk. CucTeMbl ypaBHEHUH C JABYMs NEepEMEHHBIMU.
I'paduueckue MeTonpl pelIeHuss CUCTEM YpaBHEHHMH C JABYMs IE€peMEHHBbIMU. PaBHOCHIIbHBIE
CUCTEMBl M HX CBOMCTBa. PemieHue cucrteM ypaBHEHUHM METOAOM IIOACTAHOBKM U METONAMHU
CIIOKEHUS M YMHOXEHUsA. PelleHne cucTteM ypaBHEHUMH METOJOM 3aMEHbI NepeMeHHbIX. CnucreMa
JBYX YPaBHEHUH C ABYMS IIEPEMEHHBIMU KaK MOJENb PEAJIbHON CUTYallUH.

Hepagencmea

YucnoBble HEpaBeHCTBA M MX cBoWcTBAa. ClOXKEHHME M YMHOXXEHHE YHMCIIOBBIX HEPaBEHCTB.
OnenuBanue 3HaueHUs BbIpakeHUsA. OCHOBHBIE METOZABI J10Ka3aTeabCTBa HepaBeHCTB. Hepa-
BEHCTBa ME&Xly cpeAHMMHU BennunHaMmu. Hepasenctso Komn — ByHsikoBckoro.



HepaBenctBo ¢ ogHOM mepemeHHOW. PaBHOCWiIbHBIE HepaBeHCTBa. HepaBeHCTBO-CieACTBUE.
Uucnosble MPOMEXKYTKH. JIMHEWHbIE U KBaJApAaTHbIC HEPABEHCTBA C OJHOM IepeMeHHOU. Permenue
HEPAaBEHCTB METOJO0M HMHTEpBaioB. CUCTEMBbl U COBOKYITHOCTH HEPABEHCTB C OJIHOM MEPEMEHHOM.
HepaseHctBa, coneprkaliue 3HaK MOIYJIs.

HepaBenctBa ¢ 1Byms nepeMeHHbIMU. CHCTEMBI HEPABEHCTB C IBYMs [IEPEMEHHBIMU.

Mnoowecmea

MuoxecTBO U ero sneMeHTbl. CrnocoObl 3amaHus MHOXecCTB. PaBHblie MHOXecTBa. [lyctoe
MHOXkecTBO. [lonMHOkecTBO. Onepaunu Haa MHOKecTBaMH. VInmrocTpanus COOTHOLIEHUN MEXKITY
MHO>KECTBaMHU C IIOMOIIbIO aAuarpamMm Oilsiepa. KoHeunsle MHOecTBa. @opmysa BKIIOYEHHS-
UCKIIIOYeHUs. B3auMHO OJHO3HAYHOE COOTBETCTBHE. beckoHeuHble MHOXecTBa. (CUCTHBIE
MHOXECEBA.

MHosxecTBa HaTypalbHBIX, IEJbIX, pPAlMOHATIBHBIX yHcell. PanuoHanbHOE YHCIIO Kak ApoOb
Buna, rae m € Z, n€ N, u kak 6eckoHeyHas nepuoanydeckas aecsituyHas 1po0b. [IpencraBnenue 06
HppALMOHATILHOM 4ucie. MHOXKeCTBO NEHCTBUTENBHBIX uncel. [IpencraBienre nelicTBUTENBHOTO
yyciia B BUJe OECKOHEUHOW HENepHoAMYECKO aecaTUYHON Apoou. CpaB-HEHUE IE€HCTBUTEIbHbBIX
grcen. Moaynb uncna. Csaszp Mexay mHoxectBamu N,Z,Q,R.

Ocnoevl meopuu oeaumocmu

HemuMocts Haneno u e¢ cBoiictBa. Jlemenue ¢ octarkoM. CpaBHEHMsI IO MOIYJII0 M HX
cBoiicTBa. Hambonpmumii oOmuii nenutenb U HauMeHblIee oOIlee KpaTHOE JBYX HaTypaJbHBIX
yucen. BzaumHO mnpocteie umcna. Anroput™m EBximpa. Ilpusnakum npenumoctu. Ilpocthie u
coctaBHble uncia. OcHoBHas TeopeMa apupmeTuku. Manas reopema @epma.

Dynkyuu
Yucnosvie ghynxkyuu

@DyHKIMOHANbHBIE 3aBUCUMOCTH MeXJy BenuuuHamu. [lonarue @yHkiun. @DyHKIUS Kak
MaTemMaThueckas MoJeNb peajbHoro mnpouecca. OOnacTh ompeseneHuss W 001acTb 3HAYEHUS
¢ynkuuu. Crioco6s! 3amanus ¢yHkuuu. I'padux ¢ynkumu. [loctpoenue rpaduxoB GpyHKUuM c
nomouipo npeodpazoBanuil guryp. Hymu ¢ynkunu. IIpomexyTku 3HaKONOCTOSTHCTBA (DYHKLIUU.
ITpomexxyTku Bo3pacTaHus U yObIBaHUS QyHKIUHU. YeTHBIE U HeueTHbIe GyHKIMU. Hanbosnbiiee u
HaMMEHbIIIee 3HAYCHUST PYHKIINH.

Jluneiinas (yHKIMs, 06paTHAs MPOMOPIHOHAIBHOCTD, KBAAPATHUHAS (yHKIHs, QYHKIHS Y=VX, HX
CBOICTBaA U TrpauKH.

Yucnoevle nocieoosamenbHocmu

[TonsTHe ymMcnoBOl mocienoBaredbHOCTH. KoHeUHble W OECKOHEUYHBIE IMOCIEI0BATEIbLHOCTH.
CriocoObl  3afjaHusi TOCIEAOBATENbHOCTU. ApHMeTHyecKkass M TE€OMETpUYECcKash IMPOTPECCUU.
CBoiicTBa uWiIeHOB apu(PMETHUECKON M reoMeTpuueckoil mporpeccuii. @opMyibl 00IIEro uieHa
apudmernyeckoil M reomeTpuyeckoil mporpeccuii. DoOpMylbl CyMMBI H TEPBBIX YJIEHOB
apupMeTHYecKOH M TeOMETPHUYECKOM  Mporpeccuil. IIpencrasnenue 0 npenene
nocnegoBarenbHocTd. CyMMa OECKOHEYHOW TeOMEeTpUYEcKOi mporpeccuu, y kotopoi [q< 1.
[IpencraBnenne 6ECKOHEUHOM MEPUOANYECKON NECATHYHON IpoOu B BUAE OOBIKHOBEHHON APOOH.
CymmupoBanue. MeTon MaTeMaTU4E€CKON MHIYKIIUH.

nemenmel npumaonozi mamemamuKu

Maremarnueckoe moaenupoBanue. IlponenTasle pacyeTsl. @opMyiia CI0KHBIX POLIEHTOB.
[IpubmmkeHHble  BBIYMCICHUSA. AOCONIOTHAsS W OTHOCHTENBbHAs TOTrpemHocTd. HauanbHbie
CBelleHUs O cTaTUcTUKe. [IpeacTaBienue NaHHBIX B BUJIE TAOIHUL, KPYTOBBIX U CTOJIOUATHIX
nuarpamyM, — rpagukoB. CTaTHCTUYECKHME XapaKTEPUCTUKH COBOKYIHOCTH JIAHHBIX: CpeIHee



3HaYEHHE, MOJIa, pa3Max, MeuaHa BEIOOPKH.

nemenmel KOM6uuam0pul<u u meopuu 6ep0ﬂmuocmeﬁ

OcHoBuple  mpaBwina  KomOuHatopuku. [lepectanoBku.  Pasmemenus.  CoueraHus
(xomOuHanuu). Yacrora U BepoATHOCTH ciyyaiiHoro coObiTus. Kilaccmueckoe ompezneneHue
BEPOSTHOCTH. BhIuuciieHre BeposATHOCTEH ¢ IOMOLIbIO MPaBHII KOMOMHATOPUKH.

Anzebpa 6 ucmopuueckom pazeumuu

3apoxeHue anreOpbl: KHUra O BOCCTAHOBJICHUH U IPOTUBONOCTaBIeHUH Myxammena ajib-
Xopesmu. Ucropus hopMupoBaHus MaTeMaTHIECKOTO si3bika. Kak 3apouiack uaest KoopInHar.
OTKpBITHE UPPALMOHATBLHOCTHU. 3 UCTOPHH BOSHUKHOBEHHS (OPMYJI AJIsl PEeLICHUs] ypaBHEHUN 3-ii
u 4-ii creneneit. Mcropus passutus nousatus ¢yHkuuu. Kak 3apoaunach TEOpHsl BEPOSTHOCTEH.
Uucna dubonayun. 3amaua JI. I[Muzanckoro (dubonayum) o kponukax. M3 mctopuu pa3BUTUA
MOHATHSI YETHOCTH MHOXKecTBa. O mpoliieMax, CBsI3aHHBIX C MPOCThIMU unciaamu.J1.d. Maraumkui.
ITLJI. Yebsbime. H.W. JloGaueBckuii. B.f. bynskosckuii. A.H. Konmoropos. Esknua. @. Buer. I1.
®epma. P. [lexapt. H. Tapranes. JI. Kapnano. H. A6ens. b. ITackans. JI. [Tuzanckwmii. K. I'aycce. T
Kanrop. JI. Diinep. FO.B. Matusicesuu. XX.JI1.®. beptpan. [Tudarop. 2. besy.

Coneprxanue Kypca reomerpun 7-9 KiaccoB

Ilpocmeiiwue ceomempuyueckue guzypol u ux ceoiicmea

[Ipocreiimue reomeTpuyeckue (QUIyphbl: MmpsMas, TOYKa, OTPE3OK, Jyd, yroi. [lonstue
paBeHCTBa reomeTpuyeckux ¢uryp. CpaBHEHHE OTPE3KOB U yriioB. M3mMepeHue oTpe3KoB, IHMHA
orpe3ka. M3mepenue yrioB, rpagycHas mepa yria. CMeXHbIE M BEPTHKAJIbHBIE YTJIbI, HX
cBoiicTBa. [lepnenankynspHbie MpsMBbIE.

OcHosHas yenb — CUCTEMaTU3UPOBATh 3HAHUS yYAUTUXCS O MPOCTEHIIINX F€OMETPUUECKUX
¢durypax u ux CBOICTBax; BBECTH MOHATHE PaBEHCTBA (Uryp.

BpanHoii TeMe BBOISATCS OCHOBHBIE T€OMETPUYECKHE MOHATHS M CBOMCTBA MPOCTEHIINX
reOMeTpUYECKNX (UTYpP Ha OCHOBE HATJIAJHBIX MPEICTABICHUM, yUalIUXCs MyTeM 00O0OIIeHUs
OUYEBHJIHBIX WJIM WU3BECTHBIX M3 Kypca MaTeMaTWKd |—6 KIacCOB T€OMETPUYECKUX (DaKTOB.
[TonsiTe akcMOMBI Ha HauyaJbHOM »JTarne OOy4YeHWs HE BBOJUTCA, M CaMH aKCHOMBI HE
dbopmynupyroTcs B siBHOM Buje. HeoOXoauMble MCXOJHBIE TMOJOKEHHS, HA OCHOBE KOTOPBIX
M3y4aloTCsl CBOWCTBA TeOMETPHYECKUX (UTyp, TPHUBOJATCA B OMHUCATENBHOU dopme.
[IpuHIMIMATEHEIM  MOMEHTOM JaHHOW TEMBl SBJSETCS BBEJICHHE TIIOHATHS PaBEHCTBA
reOMeTpUUYECKNX (PUTYp HAa OCHOBE HATJISAHOTOTIOHSTHS HaokeHus. OnpeeeHHOe BHUMaHNE
JOJDKHO YAESATHCS MTPAKTUUECKUM TPUIIOKCHHUSIM T€OMETPUICCKUX TTOHSITHIA.

Tpeyzonvnuku

TpeyronpHuk. Ilpu3Hakum paBeHCTBa TpPEYroJbHUKOB. [leprmeHauKynssp K HOpsMOil.
MenuaHnbl, OMCCEKTPUCHI U BBICOTBHI TpPEyrojbHHKA. PaBHOOEIpEHHBI TPEyroJbHUK M €ro
CBOMCTBA. 33/1a4M HA IOCTPOEHUE C TIOMOLIBIO IUPKYJIS U JIMHENKU.

OcnosHas yenb — BBECTHU TIOHSATHE TEOPEMBI; BEIPA0OTaTh YMEHHE JOKa3bIBaTh PABEHCTBO
TPEYTrOJIbHUKOB C TOMOUIBI0 H3Y4YEHHBIX IPU3HAKOB; BBECTH HOBBIM Kiacc 3anad — Ha
IIOCTPOEHHUE € TOMOILUBIO LIUPKYJIS U TUHEHKH.

[Ipu3Haku paBEHCTBAa TPEYTOJBHUKOB SBISIOTCS OCHOBHBIM PAa0OYMM amIapaToM BCETo
Kypca reoMeTpuu. JlokazaTenbCcTBO OONBIICH YacTH TEOpEeM Kypca M TakkKe PElIeHHe MHOTHX
3a7a4 MPOBOJIUTCS 1O CIEAYIOUIeH cXeMe: MOUCK PAaBHBIX TPEYrOJbHUKOB — OOOCHOBAHUE UX
paBEHCTBA C IIOMOIIBID KAKOTO-TO IIPU3HAKA — CIIEACTBUS, BBITEKAIOIIUE U3 PaBEHCTBA
TPEYrOJILHUKOB. [IpuMeHeHne IpU3HAKOB PaBEHCTBA TPEYTrOJIbHUKOB IIPU PEIICHUM 3a1a4 JaeT
BO3MOKHOCTb IIOCTEIICHHO HAKAIUIMBATh OIBIT MPOBEACHUS JOKAa3aTEIbHBIX paccyxiacHuil. Ha
HAa4yaJlbHOM JTale M3y4eHUs] W [PUMEHEHMs] IPU3HAKOB PABEHCTBA TPEYrOJbHUKOB
11eJ1ec000pa3HO UCTIONB30BaTh 33/1a4H C TOTOBBIMU YEPTEKAMHU.



Ilapannensnuie npamoie. Cymma y2i106 mpeyzoivbHUKa

[Ipu3Haky mnapawieNnbHOCTH HpsMBIX. AKcCHMOMa NapauleIbHBIX HOpsiMbIX. CBolicTBa
MapAJUICIIBHBIX IPSAMBIX.

OcHoénas yenb — BBECTH OJHO M3 BAXKHEHUIIMX NOHATUH — IOHSTHE NapauIeIbHBIX
IPSIMBIX; JaTh NEPBOE MpeCTaBlIeHNue 00 aKCHOMaxX M aKCHOMAaTHYECKOM METOJIE B T€OMETPUH;
BBECTH aKCHOMY IapAJUIEIBHBIX IPSIMBbIX.

IIpu3Haku n cBOMCTBA MapauIeNbHbIX IPSMBIX, CBA3aHHBIE C YIIIaMH, 00pa30BaHHBIMU IIPH
[IEPEeCeUEeHUN  JIBYX  MpsAMbIX  CeKylled  (HakpecT  JIeXKallMMH,  OJHOCTOPOHHUMH,
COOTBETCTBEHHBIMH), IIUPOKO HMCIOIB3YIOTCS B JAJbHEUIIEM IPU U3YUYEHUU YETHIPEXYTOJIbHU-
KOB, IT0I00HBIX TPEYTOJILHUKOB, IPH PEIICHUH 3a/1a4, a TAKXKE B Kypce CTePEOMETPHUH.

Oxkpyscnocms u kpye. I'eomempuueckue nocmpoenusn

Cymma yrnoB tpeyronpHuka. COOTHOLIEHHE MEXAY CTOPOHAMM YIJIAMU TPEYTOJbHHKA.
HepaBencrBo TtpeyrosnbHuKa. IIpsMoOyrosnbHblE TpPEYroabHUKH, HMX CBOWCTBA M IPU3HAKU
paBeHCcTBa. PaccTossHME OT TOYKM A0 NpsAMOW. PaccrosiHue mMexny napauieJbHbIMHU IPSIMbBIMU.
[TocTpoeHne TpeyroibHUKA 110 TPEM JIEMEHTAM.

OcHoéHas yenb — pacCMOTPETh HOBBIE MHTEPECHBIE U BAJKHBIE CBOMCTBA TPEYTOJIBHUKOB.
B nanHOU Teme n0OKa3bIBaeTCsA OJHA M3 BAKHEUIIMX TEOPEM I'€OMETPUU — TEOPEMA O CyMME
yriaoB TpeyroipbHuka. OHa MO3BOJISIET JaTh KIACCU(UKALMIO TPEYrOJIbHUKOB [0 YIjlaM
(OCTpOYTOJIbHBIM, MPSIMOYTOJIbHBIN, TYIIOYTOJIbHBIN), @ TAK)KE YCTaHOBUTh HEKOTOPHIE CBOMCTBA
Y IPU3HAKU PABEHCTBA IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

[TonsATHE paccTOSHUSA MEXKY NapAJIEIbHBIMU IIPSIMBIMU BBOJUTCS HA OCHOBE JIOKA3aHHOMN
MIPEABAPUTEIIBHO TEOPEMBI O TOM, YTO BCE TOYKHM KaXXIOM M3 JBYX MapaJUICIbHBIX IHPSAMBIX
paBHOyZAJeHbl OT Jpyrol NpsMOH. OTO MOHITHE WIpaeT BaXXHYIO pOJIb, B YAaCTHOCTH
HCIIONB3YETCS B 3a/la4axX Ha IIOCTPOCHHUE.

Yemuvipexyzonsnuku

MHOroyroiabsHUK, BBITYKJIbII MHOTOYIOJIBHHK, YEThIPEXyTroibHUK. [lapamienorpamm, ero
cBoiicTBa U npusHaku. Tpaneuus. [IpsmoyronsHUK, poMO, KBaapaT, UX cBOicTBa. LleHTpanbHbIE
U BIIMCaHHbIE yIIIbl. BricaHHble 1 ONMCaHHbIE YEThIPEeXYroiabHUKN OceBas U IeHTpallbHas
CUMMETpPUHU.

Ocnoénass yenb — UW3YYUTh HauOoiee BaXKHbIE€ BUABl UYETHIPEXYTOJIbHUKOB —
napajiesiorpaMM, IpsSMOYTOJIbHUK, pOMO, KBaJIpat, Tpalelnio; 1aTh MpeacTaBieHne o purypax,
00J1a1ar0NMX 0CEBON MUITH IIEHTPAIBHON CHMMETpHUEH.

JlokazarenbcTBa OOJNBIIMHCTBA TEOPEM JaHHOM TeMbl M peIleHHs MHOTHX 3ajaad
MPOBOJATCS. C IIOMOIIBIO IPU3HAKOB PABEHCTBA TPEYIOJBHHUKOB, II03TOMY, IIOJIE3HO MX
IIOBTOPUTH B HAYAJIC U3YYCHUS TEMBI.

Ilooooue mpeyzonvonuxos

[Tono6ubie TpeyrompHuku. Teopema Paneca. Teopema 0 MPOMOPIHMOHANIBHBIX OTpPE3KaXx.
[Mpu3naku mono0us TpeyrodbHUKOB. lIpuMeHeHue mOAO0MS K JI0Ka3aTeIbCTBY TEOpPEM U
pemrennto 3amad. CBOWCTBAa MEIHMAHBI, OMCCEKTPHCH TPEYTOJbHUKA, TEPECEKAIONIUXCS XOpP,
KacaTeJIbHOW U CEKYIIei

OcHogHast yenb — BBECTU TOHATHE MOAOOHBIX TPEYTrOJLHUKOB, PaCCMOTPETh MPU3HAKU
Mo00HsI TPEYTOJIHLHUKOB M UX TIPUMEHEHUSI.

Omnpenenenre MoAOOHBIX TPEYTOJILHUKOB JAa€TCS HE HA OCHOBE IIPEeoOpa3oBaHus MOa00us,
a yepe3 paBeHCTBO YIJIOB U MPOMOPIIMOHATHFHOCTh CXOACTBEHHBIX CTOPOH.

[Mpu3naku momOOMSI TPEYTOJIHHUKOB JOKA3BIBAIOTCS C TMOMOIIBIO TEOpPEMBbl 00 OTHOIICHHH
IoMIaIel TPEYTOJIbHUKOB, UMEIOIIUX 110 PABHOMY YTITy.



Ha ocHoBe mpu3HakoB moa00Ms JOKa3bIBACTCS YTBEPKIECHUE O TOYKE IEpPECeUeHUs MeauaH
TpPEYrojbHUKA, a TaKXKe JIBa YTBEP)KICHHUS O MPOMOPLUUOHAIBHBIX OTpe3Kax B MPSMOYTOJIbHOM
TpeyrojbHuKe. JlaeTcs npeacraBiieHne 0 MeTojie oo0us B 3a/1a4ax Ha MOCTPOCHHE.

Pewienue npamoyzonbHblX mpey2o1bHUKOS

MeTpHuyecKkie COOTHOIICHHS B IPSAMOYTOJIBHOM TpeyroyibHuke. Teopema Iludaropa.
Tpuronomerpuyeckue (GYHKIIMH OCTPOTO yriia MPSMOYTOJIBHOTO TpPEyrojibHUKA. PemieHue
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

OcHogHast yenb: BBOIATCS DIEMEHTHl TPUTOHOMETPHUH — CHHYC, KOCHHYC M TaHI'EHC
OCTPOro yria MpsAMOYIOJIbHOTO TPEYrojJbHUKA M CBOWCTBA BBIPAKAIOIIUE METPUUYCCKUE
COOTHOILIICHUA B HpﬂMoyFOHBHOM TpeerJ'IBHI/IKC " COOTHOILIICHUA Memz[y CTOpOHaMI/I nu
3HAYECHUSIMU TPUTOHOMETPUYECKUX (PYHKIUI B MPSMOYTOIBHOM TPEYTOJIbHHUKE. 3alUCh U BBIBOJ
TPUTOHOMETPUYECKHX  (OPMYJ, BBIPDAKAIOMIMX  CBSA3b MEXKIY TPUTOHOMETPHUYECKUMHU
(YHKIUSMU OJTHOTO W TOTO JK€ OCTPOTO YIJia, 3HAYCHWH CHHYyCa, KOCHHYCa, TaHTEeHCAa U
kotanrenca mia yrioB 30°, 45°, 60°, a Takke BBEIEHHE OCHOBHOTO TPUTOHOMETPUYECKOTO
ToXkAecTBa. [I[puMeHeHne BCEro M3y4eHHOIO K PEIICHHIO NPSMOYTOJIbHBIX TPEYTOJIBHUKOB U K
pEIICHHUIO 3a/1a4.

Mnozoyzonvnuku. Ilnowads muozoyzonvnuka

[loHATHST ~ MHOTOYrOJIbHMKA,  PAaBHOBEJIMKHUX  MHOTOYIOJIBHMKOB M IUIOIIAJH
MHOTOyroJibHUKA. [11011a11 MpsMOYyroiibHUKA, apajlieIorpaMMa, TPEYToJIbHHUKA, TPATICIIHH.

Ocnosnas yenb — PacIIUPUTh U YIITYOUTH MOJYYCHHBIE B 5—6 Kitaccax mpeacTaBieHUs,
ydalmuxcss 00 WM3MEPEHHMM W BBIUYMCICHUM IUIOMIQJICH; BBIBECTH (OPMYJIbI  IUIOIIAACH
MPSIMOYTOJIbHHKA, TapauieiorpaMMa, TPEyroibHUKA, Tpanenuu. ONHCchIBaTh MHOTOYTOJBHUK,
€ro DJJIEMCHTHI; BBIMYKJIbIC W HEBBITYKJIBIE MHOTOYTOJIBHUKH. M300paxarh W HAXOAWTHh Ha
PUCYHKAaX MHOTOYTOJIBHHK H €r0 3JIEMEHTHI; MHOTOYTOJIbHHK, BITHCAHHBIA B OKPYXHOCTH, U
MHOTOYTOJTbHUK, OMHUCAHHBIM OKOJIO OKPYKHOCTH. BbIBOA (hopMy:n sl BRIYUCIIECHUS TUIOIIaAeiH
MPSMOYTOJIbHUKA, TMapajjieliorpaMMa, TPEYrolbHUKA, TpPAalelud OCHOBBIBAETCS Ha JBYX
OCHOBHBIX CBOWCTBaxX IUIONIAJeH, KOTOpPhIE MNPUHUMAIOTCS HWCXOAS W3  HATJBIHBIX
MIPEJCTAaBIICHNUH, a TakKe Ha (opMyJie TUIOIIAIN KBaapara, 0OOCHOBaHUE KOTOPOW HE SBIISETCS
00s3aTeNbHBIM /ISl ydamuxcs. J{okazaTenbCcTBO TEOpEeMbl O CyMME YIJIOB BBIMYKJIOTO II-
yroJIbHUKA, TUIOIIATU TMPSMOYTOJNbHHUKA, IUIOMIAAU TPEYroJdbHUKAa M TUIOMIATU TpPArleltu.
[IpuMeHeHne u3yueHHbIX OMpeAeICHU, TeopeM U (POPMYIT K peIeHUIOo 3a/1a4.

ﬂeKameKbl Koopduuambt Ha njaocKkocmu

dopMyna paccTOsHHAA MeXAy [IBYMs ToukaMh. KoOpaHWHATBI CEpelrHBI OTpe3Ka.
Koopaunatel TOYKHM, [nensimied OTpPEe30K B JaHHOM OTHOUIEHMH. YpaBHEHHE (UTYPBHI.
VYpaBHeHust okpyxHoctu. OOmiee ypaBHeHHE NpsAMOi. YrioBod Ko3(duImeHT npsmMon.
VYpaBHeHue npsmMoil, TpoXOAsSIIEN Yepe3 JIBE 3a/laHHbIe TOYKU. MeToa KoopIUHaT.

Bexmoput

[Tonsarue Bekropa. Moayns (nuHa) BekTopa. PaBHble BekTopbl. KommnHeapHbie BEKTOPHI.
Koopaunatsr BekTopa. CiokeHHE M BBIUMTAHHWE BEKTOPOB. YMHOXXEHHME BEKTOpa Ha YHUCIIO.
CkansipHO€ Ipou3BeieHNEe BEKTOpoB. KocHHYC yriia Mexny IByMsl BEKTOPaMH.

TI'eomempuueckue npeoopazoeanusn

[Tonstue o mpeoOpazoBanuu (urypsl. J[BmwkeHue durypsl. Bugsl nBmkeHUs (GUTYpHI:
napajieNIbHbIA TEPeHOC, OceBasi CUMMETPHS, LIEHTpalIbHAas CUMMETPUS, IOBOPOT. PaBHbIe ¢u-
rypsl. ['omorerus. [Togobue duryp.
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N3 ucropun reomerpum: «Hawana» EBknumpa. Mcropust msaroro moctynara EBknupa.
Tpuronomerpus — Hayka 00 HM3MEpEHUU TPEYroibHUKOB. [locTpoeHue MpaBUIIBHBIX MHOTO-
yronbHuKoB. Kak 3aponunace unes xoopaunat. H.M. JloGauesckuii, JI. Ditnep, Painec,
[Mudarop.



TemaTudeckoe IIAHUPOBaHUE

Tema KoaunuyecrBo
4acoB

7 Kj1ace 170
JluHelHble YpaBHEHHUsI C OJTHOM IEpEMEHHOMN 15
I{enble BoIpaKeHUs 52
DyHKIIUA 12
CucTeMbl TMHEWHBIX YPaBHEHHH C IBYMsI IEPEMEHHBIMU 20
DeMeHTbhl KOMOMHATOPUKH U ONMCATEIbHON CTaTUCTUKU 6
[Tpocrelimme reomerpuueckue GUrypsl 1 UX CBOHCTBA 12
TpeyroibHUKH 20
[lapasienbHble npsimple. CymMma yIiloB TPEYTrOJIbHUKA 15
OKpY>KHOCTb U KpyT. I 'eoMeTpruyeckne NoCTPOCHHUSI. 17
IloBTOpEHME U CHCTEMAaTU3alMsl 3HAHUM yJaluXxcst 4

8 kiace 170
PanyoHanbHbIE BBIpaXKEHUS 44
JlelicTBUTEBHBIC YHCIIA 25
KBanpaTHbie ypaBHEHUS 26
IToBTOpEeHMEe U crcTeMaTu3anus y4eOHOro MaTepraia 8
MHOroyroiabH1UKU. YeTbIpexyroJbHUKH 22
IToo0ue TpeyroJbHUKOB 16
PemeHne npsiMOyrosibHbIX TPEYTOJIbHUKOB 14
[150111a1b MHOTOYTOJIBHUKA 10
IToBTOpEHMe 1 crucTeMaTu3anus y4eOHOro Marepuasia 6

9 ky1ace 170
HepaseHnctBa 20
KBangpatuanast gyHKIus 38
DJIeMEHThl IPUMEPHON MaTeMaTHKH. 20
YuCI0BBIE TOCIEN0BATENBHOCTH 17
IToBTOpEHMe U crcTeMaTru3anus y9eOHOro MaTepraa 8
Pemenne TpeyroiabHIUKOB 16
ITpaBUIIbHBIE MHOTOYTOJIBHUKH 8
JlekapTOBBI KOOPJIMHATHI HA TJIOCKOCTH 11
BexTopsl 12
[Ipeo6pa3zoBanue Guryp 13
IToBTOpEeHME M crcTeMaTH3anus y9eOHOT0 MaTepraa 8




