AnHoTanus Kk PaGoueii nporpamme
MATEMATHUKA

5-9 knacchl
(6a30BBII YPOBEHB)
Cpok peanu3zauuu S Jiet

Paboyast mporpamma cocraBiieHa Ha OCHOBE:

denepanabHOro rocyIapCTBEHHOT0 00pa30BaTEIbHOIO CTaHIApTa OCHOBHOTO 00IIEro 00pa3oBaHusl.

C yueToM pUMEpPHOI MporpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus 10 MaTEMaTHKeE.

Matemaruka: nporpammsbl; 5— 11 xinaccel/ A.I'. Mep3isk, B.b.ITononckuit, M.C.Skup u np.

[Ipunoxenne

K OCHOBHOH 00111e00pa3oBaTelIbHON TporpaMme
OCHOBHOTO  00IIero 0oOpa3oBaHWMsI, yTBEPKIACHHOM
npukazoM Ne 168 ot 26 aBrycra 2021 rona

Craryc pa6Go4eil mporpaMmbI

1. ®epepanbHblii 3ak0H OT 29.12.2012 r. Ne273-D3 «O06 obpazoanuu B Poccuiickoit denepannuny.

2. Ilpuka3 MunoOpnayku Poccun ot 17 nexabpst 2010 roga Ne1897 "O0 yTBep:kaeHUN U BBEACHUHU B JIeHi-
cTBHE (heiepaIbHOr0 TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO 001IIero 00pa3oBa-

HUA .

IlnanupyemMble pe3yJbTaThl H3YUeHHUS] MATEMATHKH S - 9kJ1acchl

ITporpamma no3BoJsieT JOOMBATHCS CIEAYIOIINX PE3yIbTaTOB OCBOCHUS 00pa3oBaTeIbHON Mpo-
rpaMMbl OCHOBHOT'O 00OIIIET0 00pa30BaHUs 110 MAaTEMATHKE:

Yuawgumcea oyoem oana éo3morxcnocme nayuumoca:

® CaMOCTOSITEIBHO OMPENENSTh IIETU CBOETO OOyUYEHUSs, CTaBUTh M (POPMYTUPOBATH I ceOs
HOBBIC 33724l B yuéOe, pa3BUBaTh MOTHUBBI U MHTEPEChl CBOEH MO3HABATEIILHOU e s-
TENBHOCTH;

® CaMOCTOSITENHHO MJIAHUPOBATh AIbTEPHATUBHBIC MTYTH JTIOCTHXKEHUS 11eJIei, 0CO3HAHHO BBHIOU-
path Haubonee 3QPeKTUBHBIE CITOCOOBI PelIeHUs] y4eOHBIX U MTO3HABATENLHBIX 33/1a4,



OCYIIECTBIISATH KOHTPOJIb 10 00pa3ily ¥ BHOCUTh HEOOXOIUMbIE KOPPEKTUBHI;

aJICKBATHO OLIEHWBATh MPABUIHHOCTh WM OIMIMOOYHOCTH BBHITIOJHEHHs y4eOHOU 3amauu, eé
OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIlIeHuUs;

YCTaHABIIMBATh MPUYNHHO-CIICJICTBEHHBIE CBSI3U; CTPOUTD JIOTUUECKUE PACCYKACHUS, yMO3a-
KJIFOUEeHHS (MHIYKTUBHBIC, TIEAYKTUBHBIE U 110 aHAJIOTUU) U BBIBOJIbL;

CO3/1aBaTh, MPUMEHITh U NMPEOOPa30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEJCTBA, MOJEIU U
CXEMBI JIJIs peleHus yueOHbIX U MO3HABATEIbHBIX 3aa4;

OpPraHU30BBIBaTh Y4eOHOE COTPYAHMYECTBO M COBMECTHYIO NESTEIBHOCTh C YYHUTEIEM H
CBEpCTHHKAMHU: OINPENENIATh IeNH, PaclpenesiaTh (YHKIUU U POJIM YYaCTHUKOB, B3aUMO-
JIeICTBOBATh U HAXOAUThH OOIIME CIIOCOOBI pabOThl; yMEHHUs pabOTaTh B TPyMIe: HAXOIUTh
of1Iee pemeHre U pazpemarb KOHQJIUKTH Ha OCHOBE COTJIACOBAHMSA MO3MIMK M y4éTa MH-
TepecoB; ciaymaTh napTHEPa; GopMyaupoBaTh, APryMEHTUPOBATh U OTCTAaUBaTh CBOE MHeE-
HUE;

¢dbopMupoBaTh y4eOHYIO U OOIIETIONb30BATENBCKYI0 KOMIIETEHTHOCTH B 00JacTH HCHOJIb30-
BaHHS MHPOPMAIIMOHHO-KOMMYHHUKAIMOHHBIX TexHoJorui (MKT-komneTeHTHOCTEH ),

BHJIETh MATEMATHUECKYIO 3a/]a4y B JIPYTUX JUCHUILUIMHAX, B OKPYXKAIOIIEH KU3HHU;

y HaXOJUTh B PA3IMYHBIX HCTOYHUKAX MH(POPMAIUIO, HEOOXOAUMYIO JJIsl pEIICHHUS] MaTeMa-
TUYECKUX MPOOJIEM, U TPEACTABIATh €€ B MOHATHOW (popMe; MPUHUMATH PEIIeHUE B YCIIO-
BUSX HEMOJIHOW U U30BITOYHOM, TOUHOW U BEPOATHOCTHON MH(POPMAIIH;

MMOHMMATh W MCIOJB30BaTh MATEMATHUYECKHE CPEACTBA HAIJISIAHOCTU (PUCYHKH, YEPTEKH,
CXEMBI U JIp.) JAJIsl WLTIOCTPALUU, HHTEPIIPETallUd, apTryMEHTAIIH;

y BBIJIBUTaTh THUMOTE3bl MPHU PEIICHUHM YYEOHBIX 3a/7a4 U MOHMMAaHHUS HEOOXOIMMOCTH X
MIPOBEPKHU;

MOHUMATh CYIIHOCTh QJITOPUTMUYECKHUX IMPEANUCAaHUN M yMEHHUs JeiCTBOBATH B COOTBET-
CTBUHU C MPEATIOKEHHBIM aITOPUTMOM;

CaMOCTOSITEIILHO CTABHThH II€TH, BRIOUPATh U CO3JaBaTh AJITOPUTMBI JUIsI PEIICHHS YICOHBIX
MaTeMaTHYECKUX MpodJIeM;

TUTAHUPOBATh M OCYIIECTBIIATH JAEATEeIbHOCTD, HAMIPABICHHYIO Ha pelIeHUe 3a7a4 UCCIIeI0Ba-
TEJIBCKOTO XapaKTepa;

¥ uauiuecsa Hayuvamcs:

OCO3HABATh 3HAYEHUS MAaTEMATUKH JUIsl IOBCEAHEBHOM )KM3HU YEJIOBEKA,
paboTaTh C MaTEMAaTHUYECKHUM TEKCTOM (CTPYKTYPHPOBAHUE, U3BJICUEHUE HEOOXOJUMOI HH-
¢dbopMarum), TOUHO U IPaMOTHO BbIpaXkaTb CBOM MBICIH B YCTHOW U MUCbMEHHOMU peuw,
MPUMEHSISI MAaTEMaTUYECKYIO0 TEPMUHOJIOTHIO M CUMBOJIMKY, UCIIOJIb30BATh Pa3IMUHbIE A3bI-
KU MaTeMaTHKH (CIOBECHBIHN, CUMBOJIMUECKUH, rpauuecKuii), pa3BUTHsI CIOCOOHOCTH
000CHOBBIBATh CYXACHHUS, TPOBOAUTH KJIaCCU(UKALINIO;

BJIa/IeTh 0a30BBIM MOHITUIHBIM amapaToM: UMETh MPECTaBICHUE O YHCIe, IPOOH, Mpo-
IIEHTaX, 00 OCHOBHBIX T€OMETPUYECKUX 00BEKTaxX (TOUKa, psiMasi, JOMaHasi, yroj, MHO-
TOYTOJIbHUK, MHOTOTPAaHHUK, KPYT, OKPY>KHOCTb, I1ap, cepa u mp.), popmMupoBaHus npe-
CTaBJICHUN O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B PEATbHOM MHPE U Pa3TUYHBIX CIIOCO0aX
WX U3YYEHUS;

BBITIOJIHATD BBIYMCIICHUA C HATYpaJIbHBIMU YK CJIaMU, OOBIKHOBEHHBIMH U JACCATUYHBIMHA
}Ip06$IMI/I IMMOJIOKHUTCIBbHBIMU U OTPHULATCIbHBIMHA YU CIIAMU,

pelaTh TEKCTOBbIE 33Jaul apu(pMETUYECKHM CIOCOOOM U C TIOMOIIbIO YpaBHEHHIA;
n300pakaTh (PUTyphI Ha TUIOCKOCTH;

HCIIOJB30BaTh FGOMCTpI/I‘ICCKI/Iﬁ 3BIK» IJId OIMMUCAHUA TPCAMETOB OKPYKAKOIICTO MUPA;



® U3MEpATH JUIMHBI OTPE3KOB, BEJTMYUHBI YTJIOB, BEIYUCIIATH IUIOMIAN U 00BEMBI PUTYp

® pacrno3HaBaTh U H300pakaTh PaBHBIC 1 CHMMETPHYHBIC (DUTYPHI,

® TIPOBOJAUTH HECIIOKHBIE MPAKTUUECKHUE BHIUMCICHUS C TPOLEHTaMH, NCIIOJIb30BaTh TPUKH -
KY ¥ OLICHKY;

® BBINOJHITH HEOOXOIUMBIC U3MEPEHHUS;

® JCIOJIh30BaTh OYKBEHHYIO CUMBOIIMKY /ISl 3alUCH OOIINX yTBEPKICHUH, POopMyI, BBIpa-
YKEHUI, YpaBHEHU;

® CTPOUTH Ha KOOPJMHATHOM IMJIOCKOCTU TOYKHU IO 33/IaHHBIM KOOPJIMHATAM, OIPelesITh KO-
OpAMHATHI TOYECK;

® YWUTATh U HCIIOJH30BATh HH()OPMAIIHIO, TPEICTABICHHYIO B BUJIE TAOJHIIBI, THATPAMMBI
(cronbyaroit WM KpyroBoii), B rpagiaeckoM BUJIC;

e pewath NpocTenirne KOMOMHATOPHBIE 3a]]a4l [TepeOOpPOM BO3MOXKHBIX BAPHAHTOB.

Ilnanupyemblie pe3yabTaTbl 00yUeHUsI MaTeMaTHKe B 5-6 Kiaccax
APUOMETUKA
B Teuenue u3yuenus Kypca yuyamemycsi 0yaeT JaHa BO3MOKHOCTh HAYUHUTHCS:

-[IOHUMAaTh OCOOEHHOCTH JACCATUYHON CUCTEMbI CUMCIICHHUS;

-MCIIOJIb30BATh MOHATHS, CBA3AHHBIE C ACIIMMOCTBIO HATYPAIbHBIX YHCEIL;

-BBIpaXaTh YKCJa B SKBUBAIECHTHBIX (OpMax, BbIOMpas HanOoJiee MOAXOSNIIYI0 B 3aBUCUMOCTH OT
KOHKPETHOW CUTYyAallUH;

-CpPaBHMBATh U YIOPAAOYUBATH PALIMOHAIBHBIC YNCIIA;

-BBINOJHATH BBIYUCIICHUS C PALIMOHAJIBHBIMU YHCIAMHU, COYETAsl YCTHBIE M TMCbMEHHBIE IIPUEMBI
BBIYHMCIICHUM, IPUMEHATH KaJIbKYJIATOD;

- UCIIOJIb30BaTh MOHATHS U YMEHHs, CBSI3aHHBIE C IIPOIIOPLMOHAIBHOCTBIO BEIUYMH, IPOLEHTAMU,
B XOJI€ PELICHUS MaTEMaTUYECKUX 3a/1a4 U 3a7a4 U3 CMEXKHBIX IIPEIMETOB, BBIIIOJIHATH HECIIOXKHBIC
[IPAKTUYECKUE PaCYCTHI,

- AaHAJIM3UPOBAaTh rpaUKU 3aBUCUMOCTEH MEXy BeTMUMHAMU (paccTOsIHUE, BpeMs, TeMIepaTypa
U T.IL).

Yyamuiicst HOJy4YUT BO3MOKHOCTD:

- TIO3HAKOMHMTLCS C TTO3UIIMOHHBEIMHM CHCTEMAaMHU CUHCIIEHHSI C OCHOBAaHUSAMH, OTIIMYHBIMH OT 10;

- YIIyOWTh M pa3BUTH MPEACTABJICHHS O HATYPAbHBIX YHCIaX U CBOWCTBAaX JEIMMOCTH,

- Hay4UThCS UCTIOIB30BaTh MPUEMBI, pAIlHOHATN3UPYIOLINE BIYUCIICHUS, TPUOOPECTH HABBIK KOH-
TPOJIUPOBATH BBHIYHCIICHUS, BRIOUPAs TIOIXOASIINAN TSl CUTYalluH CIIOCO0.

UMCJIOBBIE U BYKBEHHBIE BBIPAKEHU . YPABHEHU A.

B Teuenue n3yueHus Kypca yyamemycss OyaeT 1aHA BO3MOKHOCTb HAYYUTbCH:

- BBIIIOJHATD OII€pallvii C YHUCJIOBBIMHU BBIPAKCHUSAMHU,

- BBINOJIHATH NpeoOpa30BaHusl OYKBEHHBIX BhIpaK€HUH(pacKpbeITHE CKOOOK, IPUBEACHUE MTOA0OHBIX
cllaraeMbix );

- pelarthb JUHEHHbIE YpaBHEHUs, peIllaTh TEKCTOBBIE 3a/1a4l allre0pandeckKuM METOOM.

Yyauuiicst oJy4uT BO3MOKHOCTD:
- pPa3BUTH MPEJICTABICHHS O OYKBEHHBIX BBIPAXKEHUSIX U MX MPEOOPA30BaAHMAX;
- OBJIAJIETh CHELUATbHBIMU IPUEMAMH PELICHUS YPAaBHEHUM, IPUMEHATh annapar ypaBHEHHUM IS
peLICHUs KaK TEKCTOBBIX, TaK U IIPAKTUYECKUX 3a/a4.



I'EOMETPUYECKUE ®UT'YPbBI. UBSMEPEHUE 'EOMETPUYECKHUX BEJIMYNH

B Teuenne H3y4YCHUH KypcCa ydalmemMycs 6y11eT AaHa BO3BMOKHOCTb HAYYHUTbLCHA:

- pacro3HaBaTh Ha YepTEXkKaxX, PUCYHKaX, MOJEIAX U B OKPYKAIOILEM MUPE IIJIOCKUE U IPOCTPAH-
CTBEHHBIE T€OMETPHUECKUE (PUTYPHI U UX JIIEMEHTHI;

- CTPOUTBH YIJIBI, OIPEIENIATh UX TPALyCHYIO MEPY;

- pacro3HaBaTh U H300paxarh pa3BEPTKHU KyOa, MPSIMOYTOJIBHOTO MapaulesenuIeaa, IpaBuiIbHOMI
IIUPAMM/IbI, HUIMHIPA U KOHYCAa;

- OTIPE/CTATH M0 JTMHEHHBIM pazMepaM pa3BEPTKU (GUTYPHI IMHEHHBIE pa3Mepbl caMoii (GUTYphI U
Hao00poT;

- BBIUUCIIATE 00BEM IPSMOYTOJILHOTO Mapajiesienumena u Kyoa.

Yyammiicst MOJyYUT BO3MOKHOCTD:
- HAYYUTHCS BBIYHUCIIATH O0BEM IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYD, COCTABICHHBIX U3
MPSAMOYTOJIbHBIX MMapAJIIEIENUIIEIOB;
- YTIIyOUTh ¥ Pa3BUTh MPEACTABICHHS O IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (purypax;
- HAYYHUTHCS IPUMEHSATD IMOHATUE PA3BEPTKH JIJIS BHINOJHEHUS TPAKTUYECKUX PACUETOB.

OJIEMEHTBI CTATUCTUKH, BEPOATHOCTU. KOMBUHATOPHBIE 3AJTAUN.

B Teyenne u3ydenus Kypca yuamemycsi OyaeT AaHA BO3MOKHOCTb HAYYUTHCS:

-HCII0JIb30BAaThb HpOCTCfII.HHG CII0COOBI NpCACTaBJICHHUA N aHAJIN3a CTATUCTUYCCKUX NTaHHBIX
- peuiaTtb KOM6I/IHaTOpHI>Ie 3aJa4d Ha HaXOXIACHUC KOJINYCCTBA 00BEKTOB HIIM KOM6I/IHaLII/II\/JI.

Yyamuiicst HOJy4YUT BO3MOKHOCTD:

- MPUOOPECTH NMEPBOHAYAIBHBIN ONBIT OPTaHU3AIMU cOOpa JAaHHBIX IIPH IMPOBEACHUH OMpoca ol11e-
CTBEHHOT'O MHEHHUSI, OCYIIECTBIISITh HX aHAJIN3, IPEJCTABIIATH PE3YJIbTAThI OMPOCA B BHJIC TAOIUIIBI,
JarpaMMbl;

- HAYYUTHCSI HEKOTOPBIM CIIEIUATIBHBIM TPHUEMaM pEeIlIeHUs] KOMOMHATOPHBIX 3a/1a4.
Ilnanunpyemble pe3y/ibTaThl H3ydeHHs ajaredpobl B 7-9 kiiaccax

AJITEBPAMYECKUE BBIPAXKEHU A

BblnyCKHuKy OCHOGHOIL ULKOJIbl 0AHA 803MOMNCHOCHLD Haydumosci:

® ONepUpPOBaTh MOHATUSAMH «TOXJIECTBO», «TOKIECTBEHHBIE TPe0OPa30BaHU», peIIaTh 3a/1a-
4H, cojiepKalie OyKBeHHbIE JaHHbIE, paboTaTh ¢ popMyliaMu;

® OINEepUpPOBaTh MOHATHEM KBAJPATHOTO KOPHS, IPUMEHSTh €r0 B BBIUMCIICHUSX;

®  BBINOJHATH IPEOOPA30BaHMSI BHIPAKEHUH, COAEPKAILMX CTEIIEHH C LIEJIBIMU MTOKa3aTeIsIMU
U KBaJIpaTHbIE KOPHU;

®  BBINOJHATH TOX/IECTBEHHbIE IPEOOPA30BaHNUs PALIMOHANBHBIX BHIPAKEHUI HA OCHOBE ITpa-
BUJI IeWCTBUI HaJl MHOTOYJICHAMH U alredpandecKuMu ApoOsMu;

¢  BbLIIIOJHATH PA3JIOKCHUC MHOT'OYJICHOB Ha MHOXXUTCIIN.
Bbmycmml( noayuum 603MOMHCHOCHLIb:

®  BBINIOJHUTH MHOTOIIIATOBbIE MPEOOPA30BaHMsI PAIIMOHANIBHBIX BbIPAKEHHUM, TPUMEHSISI LIUPO-
KM BBIOOpP C1IOCO0OB U MPUEMOB;



¢ [PUMCHATH TOXICCTBCHHLIC HpeOGpa?»OBaHI/IH AJId pCHICHUS 3a1a4 U3 pa3JIMYHbIX PAa3/1CJIOB
Kypca.

YPABHEHUA

BoinyckHuKy 0cHOGHOII WIKOIbI 0AHA 603MOICHOCHb HAYUUMBCA:

e peuiaTb OCHOBHBIC BUbI PALIMOHAIBHBIX YPAaBHEHUHN C OJJHON MEPEMEHHOM, CUCTEMBI IBYX
YpaBHEHHUI C ABYMS [IEPEMEHHBIMU;

® T[IOHMMATh ypaBHEHHUE KaK BaXHEHIIIYI0 MAaTEMAaTUYECKYIO MOJIEINb LIS OMMCAHUS U U3yUCHUS
Pa3HOOOpPa3HBIX pEAlbHBIX CUTYaAIluH, peniaTh TEKCTOBBIC 3a/1a4M aIre0panyecKuM MeTo-
AOM;

® TPUMEHATH IpaduyecKue NPeACTaBICHUs AJI UCCIECIOBAHMS YPaBHEHUI, UCCIIEIOBAHUS U
pElIeHUs CUCTEM YPaBHEHH C ABYMS NIEPEMEHHBIMHU.

Bbll’lyCKHllK nojiyuum e603MOIICHOCHIb:

e OBgnaneTs cielUATbLHBIMU IPUEMAMHU PEIICHUS YPABHEHUHN U CUCTEM YpaBHEHUI; YBEPEHHO
MPUMEHSTH anmnapaT YpaBHEHUH Ui PEIICHUs Pa3HOOOPa3HbBIX 3ajay U3 MaTEMAaTHUKH,
CMEKHBIX ITPEIMETOB, MPAKTHKH;

o [IpumeHsATh TpaduueCcKUe MPEICTABICHUS ISl UCCIICIOBAHUS YPAaBHEHUH, CUCTEM ypaBHE-
HUH, cofepx amux OyKBeHHbIe KOd()(PUIIUEHTHI.

HEPABEHCTBA
BoinyckHuKy 0cHO6HOII WIKO1bI O0AHA 603MONCHOCHb HAYYUMbBCA:

IToHMMaTh TEPMUHOJIOTHIO U CUMBOJIMKY, CB3aHHYIO C OTHOLLIEHUEM HEPABEHCTBA, CBOM-
CTBA YUCJIOBBIX HEPABEHCTB;

e Pemars TMHEHHBIE HEPABEHCTBA C OJJHOM IIEPEMEHHON U UX CUCTEMBI; pelIaTh KBaJApaTHbIE
HEpPaBeCTBa ¢ ONOPON Ha rpaduyeckue NpeCTaBICHHUS;

e [IpuMeHATH anmapar HEPaBEHCTB Ul PELIEHUs 3a7a4 U3 Pa3JIMYHbIX pa3/IeioB Kypca.

Buinycknuk nonyuum 603moxicHocmy:

e OBgnaneTs pa3IUnYHBIMU IpUEMaMU J10KA3aTEIbCTBA HEPABEHCTB; YBEPEHHO NPUMEHSTH al-
MapaTHEPaBEHCTB JUJISl pELICHHs pa3HOOOpa3HbIX MAaTEMaTUYECKUX 3aJ1a4, 3a]1a4 U3 CMEXK-
HBIX IIPEIMETOB U MPAKTUKU;

e [IpumeHATh TpaduuecKue MpeaCTaBICHUs Ul UCCIEI0BaHUS HEPABEHCTB, COEPKaIUX
OyKBEHHbIE KO3(PPHUIUEHTBHI.

UYMCJIOBBIE MHOXECTBA

Bbmycmmky OCHOBHOU UIKOJIbL OAHA 803MONCHOCHLD Hayu umosCa:
o Ilonmmats TEPMHUHOJIOTUIO 1 CUMBOJIUKY, CBA3AHHBIC C ITIOHATUEM MHOXKCCTBA, BBIITOJHATD
Oorepanru HaA MHOXKXCCTBAMU;

e Hcmonn30BaTh HaYaILHBIE MMpEaACTaBJICHUA O MHOXKCECTBEC JIeI\/’ICTBI/ITe.]'H)HI)IX YHUCCII.



BblnyCKHllK nojiyuum e603MOIICHOCMb:

e Pa3BuBarh MMpEACTAaBJICHHUC O MHOXKCCTBAX;
e Pa3BuBath MMpEACTABICHHUE O YHUCJIE U YUCIIOBBIX CUCTEMAX OT HATYpaJIbHBIX YUCEIT 10 z[eﬁ-
CTBUTCJIBHLIX; O POJI BBIYHCIICHHUI B IMPAKTHUKE;

e Pa3BuTh U yriuyOUTh 3HAHUS O ACCATUYHON 3aITUCH JCHCTBUTEILHBIX YUCEN(TICPUOTTICCKUE
Y HETIEPUONYECKHE TPOOH)

OYHKINN

Bbmycmmky OCHOBHOU UIKOJIbL OAHA 803MONCHOCHLb Hayy umosca:

e JloHMMaTh U UCIIOJIB30BATH (byHKI_[I/IOHaJ'IbHBIC IIOHATUSA S3BIK (TepMI/IHBI, CUMBOJIMYCCKHEC
0003HaYCHHUS ),

e Crpouts rpadMKu AIEMEHTAPHBIX (DYHKIINN, NCCIIEA0BATh CBOMCTBA YUCIOBBIX (DYHKIIUH HA
OCHOBE U3Y4YCHUS TTOBEICHUS UX TPAPHUKOB;

e [loHMMaTh GYHKIMIO KaK BKHEHIIIYI0 MATEMATHYECKYIO MOJIEIb JJIsl ONTMCAHUS TIPOIIECCOB
Y SIBJICHUH OKPYXKAIOMIETO MHUPA, TPUMEHATh (DYHKIIMOHAIBHBIN S3BIK JUISI ONTUCAHHMSI U UC-
CJICJIOBAHMSI 3aBUCUMOCTEH MEX Ty PU3NICCKUMU BEIIMINHAMY,

e [loHMMATh M UCIIOJIB30BATH S3BIK MMOCIICAOBATEILHOCTEH (TEPMHUHBI, CHMBOJIUYECKUE 000-
3HAYCHHMS)

e [IpuMeHATh GOPMYIIBI, CBS3aHHBIC C apH(PMETUIECCKON U reOMETPUUYECKON MPOTPECCUSIMH,
W anmapar, chOpMUPOBAHHBIN ITPH U3YUECHUH JPYTUX PA3/ICiIOB Kypca, K PEIICHUO 3a/1a4,
B TOM YHCJI€ C KOHTEKCTOM M3 PEATbHOM KU3HH.

Bbll’lyCKHllK noayuum 603MONCHOCHIb:

e [IpoBoaWTH MCCIIEIOBAHNS, CBSI3aHHBIE C U3YYEHHEM CBOMCTB (DYHKIMH, B TOM YHUCIIE C HC-
MOJIb30BaHUEM KOMITBIOTEPA; HA OCHOBE IPa(UKOB U3yUEHHBIX (PYHKIIUN CTPOUTH OoJiee
CIIOKHBIE Tpa@UKHU (KyCOUHO-3aJJaHHbIE, C BBIKOJIOTHIMU TOUYKAMHU U T.II. );

e lcnonb3oBaTh (PYHKIIMOHAJIBHBIE MPEICTABICHUS U CBOWCTBA (DYHKI[MM pelICHUs MaTeMa-
TUYECKUX 3a/1a4 U3 Pa3IMYHbIX Pa3/JelioB Kypca;

e Pemarbs KOMOMHUPOBaHHbIE 33]1a4U C IPUMEHEHHEM (OPMYJT N-TO WieHa U CYyMMBI IEPBbIX
N WIEHOB apU(PMeTHUECKO U TeoOMeTpUUYECKON POrpeccHil, MpUMEHsS IPH TOM armapar
YpPaBHEHUI U HEPABEHCTB;

e [loHumare apupMETUYECKYIO U TEOMETPUUECKYIO IPOTPECCUU KaK (PYHKLIUU HATypabHOTO
apryMeHTa; CBS3bIBATh apu(METHUECKYIO IPOTPECCUIO C IMHEHHBIM POCTOM, FeOMeTpuye-
CKYIO - C OKCIIOHEHLIMAJIbHBIM POCTOM.

DJIEMEHTbI TPUKJIAJTHOU MATEMATHUKH

BoinycknuKy ocHO6HOII WIKO1bI 0AHA 603MONCHOCHb HAYUUMBCAS
e lcnonp30BaTh B X0/1€ pEIICHUS 33/1a4 DJIEMEHTAPHBIC MPEJICTABICHUS, CBSI3aHHBIE C MPHU-
OMMKEHHBIMU 3HAYCHUSIMH BEJTMYNH,
e lcnonp30BaTh nMpocTeiimme crocoObl MPEICTaBICHUS M aHAJIM3a CTATUCTUYECKUX JTaHHBIX;
e HaxoauTb OTHOCHUTENBHYIO YaCTOTY U BEPOSTHOCTD CIIYYaHOTO COOBITHS,



Pemate koMOMHATOPHBIE 337]a4U HA HAXOXKJCHHUE YMCIIa O0BEKTOB MIIM KOMOWHAITMA.

Bbll’lyCKHuK noayuum 603MONCHOCHIb:

[ToHSTH, YTO YMCIIOBBIE JAHHBIE, KOTOPBIE UCIIONIB3YIOTCA JUISl XapaKTEPUCTUKNU OOBEKTOB
OKPY’KaloIIEro MUpA, SBJIAIOTCS NPEUMYILECTBEHHO NPUOIMKEHHBIMY, YTO 10 3aIMCU IIPU-
OMOKEHHBIX 3HAYEHUH, COIEPIKAILNXCS B MHOPMALIMOHHBIX HICTOUHUKAX, MOKHO CYJHUTh O
HOTPEUIHOCTH MPUOIINKEHNUS;

[ToHATB, YTO NOrPEIIHOCT PE3YJIbTaTa BEIUMCIEHUH T0JDKHA ObITh COM3MEpPHMA C MOTpelll-
HOCTBIO UCXOJHBIX JIaHHBIX;

[TproOpectu nepBOHAYATIBHBIN ONBIT OpraHU3auy cOOpa TaHHBIX MIPH MIPOBEIECHUH OIPOCa
OO0IIECTBEHHOT'O MHEHUS, OCYILECTBIIATh UX aHAJIU3, IPE/ICTABIIATh PE3YJIbTAThl OIIPOCa B
BUJI€ TAOJIUIIbI, TUArpaMMBl;

[TproGpecTy ONBIT MPOBENEHUS CIIY4alHbIX SKCIIEPUMEHTOB, B TOM YHCJIE C IOMOIIBIO KOM-
MBIOTEPHOI0 MOAEIMPOBAHKS, HHTEPIIPETALUU UX PE3YIbTATOB; HAYUYUTHCS HEKOTOPHIM
CHeLMaIbHBIM IpUEMaM peleHHsi KOMOMHATOPHBIX 3aau.

IInanupyemsle pe3yJibTaThl H3YUeHHs] FTeOMeTPUH B 7-9 Kiaccax

I'EOMETPUYECKHUE ®UI'YPbI

Boinycknuky ocHO6HOII WIKO1bI 0AHA 603MONCHOCHL HAYUUMBCA:

[Tonp30BaThCs A3bIKOM IT'€OMETPUH AJISL ONTUCAHUS IIPEAMETOB OKPYKAOLIEro MUpa U UX
B3aUMHOTO PACIIOJIOKEHMS,;

PacniozHaBaTh 1 n300pakaTh Ha YepTEXKAX U PUCYHKAX TeoMeTpuyYeckre (GUrypbl 1 uX KOM-
OMHAIUH;

KnaccugummpoBars reomeTpuueckue Gpurypsr;

HaxoauTte 3HaU€HMS [UTHH JIMHEHHBIX JIEMEHTOB (PUTYp U UX OTHOIIEHHS, TPALyCHYIO MEPY
yriaoB oT 0 7o 180°, mpumMeHsis onpe/iesieHus, CBOMCTBA U MPU3HAKU (UTYDP U UX DJIEMEHTOB,
oTHoIEeHus puryp (paBeHCTBO, 01I00ME, CUMMETPHUSI, IIOBOPOT, NTApaJUIEIbHBIN MEPEHOC);
OnepupoBaTh ¢ HAYIBHBIMU TIOHSATHSIMH TPUTOHOMETPUH M BBITIOIHSTH dJIEMEHTaPHbIE
orepanuu HaJ QYHKIIUSIMH YTIIOB;

Jloka3bIBaTh TEOPEMBI;

Pemiate 3a1aun Ha 10Ka3aTeIbCTBO, ONUPASCh HA U3YYEHHbIE CBOMCTBA (GUTYp M OTHOIIIE-
HUI MEX/y HUMH U IPUMEHSS U3yUEeHHbIE METO/bI I0Ka3aTeNbCTBA;

PemaTh HecnoHBIE 3214l Ha TOCTPOEHUE, IPUMEHSSI OCHOBHBIE aJITOPUTMBbI IOCTPOCHUS
C MOMOIIIBIO LIUPKYJIS U JINHEHKHY;

Pemats npocreiimme miaHUMETpUYECKHE 3a/1a4H.

BLIHyCKHI/IK MOJIYYMT BO3MOKHOCTD

OBnazieTh METOIAMM PELIEHUS 3a/1a4 HA BBIYUCICHNUE U JOKA3aTeIbCTBO: METOJAOM OT IIPO-
THUBHOT'0, METOJIOM I0JI00MSI, METOJIOM Ilepebopa BapUaHTOB U METOJIOM I'€OMETPHUECKUX
MECT TOYEK;

[TproGpecTy ONBIT IPUMEHEHUSI aNTe0panyecKoro ¥ TPUTOHOMETPUUECKOro anmnapara u
UJeN ABUKEHUS IIPU PELICHUN T€OMETPUYECKUX 3a/1a4;



e OBgnaneTs TPAAUIIMOHHON CXEMOM pellIeHus 3a7ad Ha [IOCTPOEHHUE C TOMOLIBIO IUPKYJIS U
JUHEHKHU: aHAJIN3, TTOCTPOCHUE, IOKA3aTeIbCTBO U UCCIICIOBAHNUE;

L] Hay‘-II/ITBCSI pemaTL 3a4a4Yu Ha HOCTpOGHI/Ie METOAOM FCOMeTpI/I‘-IGCKI/IX MECT TOUCK U MCTO-
IIOM OJ00H;

e [IproOpecTH ONBIT UCCIIEIOBAaHUS CBOMCTB IUIAHUMETPHUYECKHUX (QUTYDP C TTOMOIIBIO KOMITb-
IOTEPHBIX [IPOrpamMM;

e [IproOpecTH ONBIT BBHIOIHCHHS POCKTOB.

N3MEPEHUE 'EOMETPUYECKUX BEJIMYNH

BuvinycknuKy 0CHO8HOIU WIKOJIbL OAHA 603MOMHCHOCHb HAYYUMbBCA:

e lcnonb30BaTh CBOKMCTBA U3MEPEHHUS JJIMH, YIJIOB U TUIOLIAICH MPH PELICHUH 33/1a4 Ha
HAXO0XJEHUE JITIMHBI OTPE3Ka, JNIMHBI OKPYKHOCTH, JUTMHBI IYT'H OKPYKHOCTH, T'PalyCHOM
MEpHI yTJIa;

e BpruucuaTh mwioniaan TpeyroJibHUKOB, IPSAMOYTOJIBHUKOB, TPANEUUNA, KPYTOB U CEKTOPOB;

e BbluucniaTh AIMHY OKPYKHOCTH U IJTMHY JIYTU OKPY>KHOCTH;

e BbIUUCIATH [UIMHBI JIMHEHHBIX 3JIEMEHTOB (DUTYp M KX YIJIBI, HCIIOJIB3YS U3YYCHHBIE Op-
MYJIbI, B TOM 4uCIe (GOPMYIIbI JITUHBI OKPYKHOCTU U ITTMHBI AYTH OKPYKHOCTH, (DOPMYJIBI
wiomanen ¢puryp;

e Pemrare 3a/1a4n Ha JOKA3aTEILCTBO C UCIIOJIB30BAaHUEM (DOPMYII JUTMHBI OKPYKHOCTH U
JUITMHBI IyTY OKPY>KHOCTH, POopMyI miomazeit uryp;

e Pemate nmpakTuueckue 3aa4u, CBSI3aHHbBIE C HAXOXKACHUEM T€OMETPUUYCCKUX BEITHMYHUH( HC-
MOJIB3YS TIPH HEOOXOIMMOCTH CIIPABOYHUKHU M TEXHUUYECKHE CPEJICTBA).

BBIHyCKHI/IK MOJIYYMT BO3MOKHOCTDb HAYYUTHLCH .

e Brruncaars mwiomanaun Gpuryp, COCTaBIEHHBIX U3 IBYX UM 0oJiee MPSIMOYrOJbHUKOB, Ia-
paJlIIeIorpaMMOB, TPEYTOJILHUKOB, KPYra U CEKTOPA;

e BpruuciaTs mion@aan MHOTOYroJIbHUKOB, UCIIOJIB3Ysl OTHOIIEHMS] PABHOBEIIMKOCTH W PaB-
HOCOCTAaBJICHHOCTH.

e [lpumeHnsaTs anrebpanyeckuii 1 TPUTOHOMETPUUECKUI annapar u Uieu ABMKEHUS IIpU pe-
LICHUY 33]1a4 Ha BBIYMCIIEHUE IUIOIAEH MHOTOYT OJIBHUKOB.

KOOPIMHATBI

Bbll’lyCKHuKy OCHOGHOIL ULKOJIbl 0AHA 803MONCHOCHLD Hayiumoscs:

e BpIuuciaaTh JJIMHY OTPE3Ka M0 KOOpAUHATAM €TI0 KOHIOB; BBIYHUCIATL KOOPAUHATBI CEPECAU-
HBI OTPEC3Ka,

e Hcnons3oBaTh KOOpI[I/IHaTHHﬁ MCTO IJIAA U3YUCHUA CBOICTB IIPAMBIX U OKPY)KHOCTCI\/'I.

BbINyCKHUK MOJTYYUT BO3MOKHOCTD

L4 OBJ'IE[,Z[CTB KOOPpAWHATHBIM METOAOM PCHICHUS 3a/la4 Ha BBIYUCIICHUC U JOKA3aTCIIbCTBO,
L HpI/IO6peCTI/I OIIBIT UCITOJIB30BAHHA KOMITBIOTCPHBIX IpOraMM IJId aHAJIM3a YaCTHBIX ClIyda-
€B B3aMMHOI'O paCIIOJIOKCHUA OKPY)KHOCTCﬁ U NPSAMBIX;

e [lpuoOpecTy ONBIT BHIIOTHEHUS IPOEKTOB.



BEKTOPDI

BoinycknuKy ocHO6HOII WIKOIbI O0GHA 603MOMCHOCHb HAYYUMbCAS

e OmnepupoBatrh ¢ BEKTOPaMHU: HAXOJUTh CYMMY U Pa3HOCTb JABYX BEKTOPOB, 33JaHHBIX I'€0-
METPUYECKHU, HAXOAUTh BEKTOP, PABHBIM MPOU3BEACHUIO 3aJaHHOI0 BEKTOPA HA YHUCIIO;

e Haxomuts 711 BEKTOPOB, 33JaHHBIX KOOPAUHATAMM: JUIMHY BEKTOPA, KOOPAUHATHI CyMMBI U
Pa3HOCTH JIBYX U 00Jiee BEKTOPOB, KOOPAWHATHI POU3BEICHHS BEKTOPA HA YHCIIO, PUMeE-
HSIS1 TIPY HEOOXOJJMMOCTH NIEPEMECTUTENBHBIN, COYETATeNbHBIN HIIH PaCTIPEICTUTEIbHbIH
3aKOHBI;

e BbIYUCIATE CKAISIPHOE IPOU3BEACHUE BEKTOPOB, HAXOAUTH YIOJl MEX1Y BEKTOpaMH, yCTa-
HABJIMBAaTh NEPIEHAUKYISIPHOCTD NPSAMBIX.

BLIIIyCKHI/IK MOJIYYMT BO3MOKHOCTH

e OBgnazeTs BEKTOPHBIM METOAOM ISl PELLIEHUS 3a]a4 HA BBIYMCIIEHHUE U 10KAa3aTENbCTBO;
e [IpuoOpecTy ONBIT BHIIOTHEHUS IPOEKTOB.

ConeprxaHue Kypca MaTeMaTHKH B 5-9 kiaccax

Conepxanuie Mamemamuueckozo oopazoeanus é 5-6 xiaccax npeJcTaBICHO B BHJIE CIENY-
IOLIUX CO/IEPIKATEIbHBIX Pa3/ieloB: «ApHu(pMeTHKA», «Huca10BbIe U OyKBEeHHbIE BHIPAKEHHS.
YpaBuenus», «I'eomerpuueckue ¢purypol. U3mepenne reomeTpudecKnux BeJTHYHH», «Jje-
MEHTBI CTATHCTUKH, BeposiTHOCTH. KoMOuHaTopHble 3a1aun». «MaTreMaTuka B HCTOpHYe-
CKOM pa3BUTHI»

Copepxanue pasaena «ApupMeTura ciy>KuT 6a30i Ui JalbHEHIIIero U3y4eHUs yJallu-

MUCSI MAaTEMAaTUKU U CMEXHBIX JUCLUUIUIMH, CIOCOOCTBYET PAa3BUTHUIO BBIYUCIUTEIBHON KYJIbTY-
PBI U JIOTHYECKOT'O MBILUIEHUS, (POPMHUPOBAHUIO YMEHMUS M10JIb30BATHCS AITOPUTMAMHU, a TAKXKE
MIPUOOPETEHUIO TPAKTUUECKUX HaBBIKOB, HEOOXOJUMBIX B IIOBCETHEBHOM *U3HU. PazButue no-
HATHUS O YUCJIE CBA3AHO C U3yYEHUEM PAllMOHAIIBHBIX YHCEN: HATYPaJIbHBIX YHUCEN, OOBIKHOBEH-
HBIX U JIECATUYHBIX ApOOei, MOT0KHUTENbHBIX U OTPULATEIbHBIX YHCEIL.

Conepxanue pazaena «UnciioBbie H 0yKBeHHbIE BbIPa:KeHHUs. Y paBHEeHUD> GOPMUPYIOT
3HAHUA O MaTeMaTU4ecKoM si3bike. CyliecTBeHHas pojb MPU 3TOM OTBOAUTCS OBJIaJIeHUI0(Op-
MaJIbHBIM anmnapaToM OyKBEHHOTo ucuucieHus. M3yuenne marepuana crnocoocTByeT GopMUpo-
BaHHUIO Yy YYallMXCsl MATEMaTUYECKOTO almapara peleHus 3aa4d ¢ IOMOIIbI0 YPaBHEHHH.

Copepxanue pazzaena «I'eomerpudeckue purypol. U3mepenune reomeTpu4ecKux Beju-
YHH», GOPMHUPYET Y yHaluXcs HOHATHS T€OMETPUUECKUX (PUTYp Ha MIIOCKOCTH U B IPOCTPAH-
CTBE, 3aKJa/IbIBaeT POPMHUPOBAHUS T€OMETPUUECKON «PEUM», pa3BUBAET IPOCTPAHCTBEHHOE
BOOOpaXeHUE U JOITMYECKOE MBIIIJICHHE.

Copepxanue pa3zena «JeMeHThbl CTATUCTUKHU, BeposiTHOCcTH. KoMOuHaTopHbIe 3agaun»

- 00s13aTeNbHBIN KOMIOHEHT HIKOJIBHOIO 00pa30BaHMs, YCUIIMBAIOLINH €ro MPUKIIaIHOE U MpakK-
THYECKOE MMPUMEHEHHE. DTOT MaTepual HeoOX0AUM Ipexk/ie BCero sl GOPMHUPOBAHUSA y yUa-
MXCs PYHKIIMOHAIBHOM IPaMOTHOCTH, YMEHUS BOCIIPUHUMATh U KPUTUUYECKU aHAJTU3UPOBATh
uH(OpMaIINIO, TPEACTABICHHYIO B Pa3JINYHbIX (PopMax, TOHUMATh BEPOSITHOCTHBIN XapakTep



MHOT'MX pealbHbIX 3aBUCUMOCTEM, MPON3BOUTH ITPOCTEUIIINE BEPOSITHOCTHBIE pacu€Thl. 13y-
YeHHE OCHOB KOMOMHATOPHUKH MO3BOJIUT YUallleMyCsl OCYLIECTBIISITh PACCMOTPEHHE CITydaes,
nepe0op BapHaHTOB, B TOM YHCIIE B MPOCTEUITUX MPUKIIAIHBIX 33a9ax.

Paznen «MaTtemaTHKa B HCTOPHYECKOM Pa3BUTHW» IpeIHA3HAUYEH Ui (HOpMHUPOBaAHUS
MIpe/ICTAaBJICHUM O MaTeMaTUKE KaK YaCTH YeJI0BEUECKOM KyIbTYpBbI, IUIsl O0ILEro pa3BUTHUs
IIKOJIbHUKOB, JJIS1 CO3J[aHUs KyJIbTYPHO-UCTOPUIECKOH Cpebl 00yUeHHUS.

Copepxanue Kypca anzedpst B 7-9 kiiaccax MpeCcTaBICHO B BUAE CICAYIONINX Pa3AeioB:
«Aaredpa», «UucjJI0Bble MHOKECTBAY, «DYHKIHU», «IJTeMEHThI NPUKJIATHOH MaTeMaTH-
K, «AJIreépa B HCTOPUYECKOM PA3BUTHI)

Copepxanue pazzena «Aaredpay» GopMupyeT 3HaHHUSI 0 MATEMAaTUYECKOM S3bIKe, HE00X0-
JUMBIE JJIs PELLIEHUS] MaTEMAaTUYECKUX 3a/1a4, 3a/1a4 U3 CMEKHBIX JUCLMILIINH, a TAKXKE MPAKTH-
YecKHX 3aj1a4. MzyueHnne MaTepuaia crnocoocTByeT (POpMUPOBAHUIO Y yHAITUXCS MaTeMaTHye-
CKOT0 amnrapaTa pelieHus 3a/1a4 ¢ IOMOUIbI0 YPaBHEHUM, CUCTEM YpaBHEHUI U HEPABEHCTB.

Marepualt JaHHOTO pa3jielia MPEICTaBICH B aCMEKTe, CIOCOOCTBYOLIEM (POPMUPOBAHUIO Y
ydamuxcsa YMCHUSA 1TOJIb30BATHCA aJITOpUTMaMHU. CyHICCTBeHHa?I POJIb IIPU 3TOM OTBOJUTCA
Pa3BUTHIO aJITOPUTMHUYECKOTO MBIIIICHHS — BAXKHOW COCTABJISIONICH HHTEIUICKTYaILHOTO pa3-
BUTHUA YCIIOBCKA.

Conepxanue pazaena «UncjaoBble MHOKeCTBA) HAIEJIEHO HA MaTEMaTHUECKOE pa3BUTHE
yyammxcsi, GOpMUpOBaHHE Y HUX YMEHUS TOYHO, CKATO U SICHO M3JIaraTh MBICIIH B YCTHOU U
IIACBMEHHOW peun. Marepuan paszena pa3BUBaeT IOHATHE O YUCIIE, KOTOPOE CBA3AHO C U3yde-
HUEM JICHCTBUTEINIbHBIX YHCEI.

enp conepxanus paszaena « @yHKIHUW»- IT0OTYyYECHUE MIKOJIbHUKAMHA KOHKPETHBIX 3HAHUH O
(GYHKINN KaKk BKHEHIIEH MaTeMaTHYECKOW MOJICINN JIJIsl ONMCAHUS U UCCIIEJOBAHUS TIPOILIECCOB
U sIBIEHUH OKpyxatoiero Mupa. CoOTBETCTBYIOIIMN ~ MaTepuai cnocoOCTBYET pa3BUTHIO BO-
00paXkeHHsl U TBOPUYECKUX CIIOCOOHOCTEN yyaluxcs, yMEHHIO UCIIOIb30BaTh PA3INYHbIC S3bIKU
MaTeMaTHKH (CIOBECHBIN, CHMBOJIUYECKUH, rpaduuecKuil ).

ConepmaHHe pa3aciia « 9J1eMeHTBI npmc.nazmoﬁ MaTeMaTUKW)» PACKPLIBACT IMPUKIIATHOC
" NPAKTUYICCKOC 3HAYCHUC MATEMATUKHU B COBPEMCHHOM MHPC. MaTepI/IaJ'I JAaHHOT'O pa3aciia
CHOCO6CTByeT (1)0pMI/IpOBaHI/IIO YMCHHUA IMPEACTABJIATE U aHAJIM3UPOBATH PA3JIMIHYIO I/IHCI)OpMa—
MU0, TIOHUMAHUIO BEPOATHOCTHOI'O XapaKTEPa pCaJIbHbIX 3aBHCHUMOCTEH.

Paznen «AJjredpa B HCTOPHYECKOM Pa3sBUTHH» TpeIHAa3HAuYCH Uil (GOPMUPOBAHUS MIPE-
CTaBJICHUI O MaTeMaTHKE KaK 4aCTH YeJIOBEUECKOMW KyJIbTYpPHI, sl OOLIETr0 pa3BUTHS LLIKOJIb-
HUKOB, CO3JIaHMsI KYJIbTYpPHO-UCTOPUUYECKON Cpe/ibl 00ydeHusl.

Counepxanue Kypca ceomempuus 7-9 xaaccax MIpeICTaBICHO B BUJE CIEAYIOIIUX COAEPKa-
TENbHBIX pa3nenoB: «I'eomerpudeckune purypoi», « I3mepeHue reoMeTpu4ecKUX BeJIUYHH,
«KoopanHaTtsl», «BekTOpbD»

Copepxanue pasnena «I'eomerpudeckue purypbp» Ciy>XUT 6a30i1 U1l JanbHEHUIIEro
M3yUYEHUs yJalluMuUcs reoMeTpuu. M3ydenne marepuasna crnoco0CcTByeT (GOPMUPOBAHUIO Y
yyaluxcs 3HaHUM 0 reOMeTpUUecKoi (purype Kak BaxHeiIeil MaTeMaTuyecKo Moaenu ass



OIMCaHMs peaJbHOro Mupa. [ maBHas 1enb JAaHHOTO pa3jiena - Pa3BUTh y yHaIIUXCsl BOOOpa-
YKEHUE U JIOTUYECKOE MBIIIJIEHUE TyTEM CUCTEMATHYECKOTO U3YUYEHHsI CBOWCTB IeOMeTpHYe-
CKUX (UTyp U IPUMEHEHMS STUX CBOMCTB IPU PEILICHUU 33/1a4 BBIYUCIUTEILHOTO U KOH-
CTPYKTHBHOTO XapakTepa. CyliecTBeHHas poJib IIPU 3TOM OTBOAUTCS Pa3BUTHIO T€OMETpHUYE-
ckoii mHTynuuu. CodeTaHwe HarIITHOCTH C (HOPMAIbHO-TOTHYECKUM MOIX00M SIBIISETCS
HEOTHEMJIEMON YaCThIO F€OMETPUUECKUX 3HAHUM.

Copnepxanue pasaena «M3mepeHne reoMeTpuYecKMX BeJMYHUH) PACILIUPSET U yriyouser
MIpe/ICTaBJICHHE yJaluxcs 00 u3MepeHusX JUIMH, YIJIOB U IUIomaaeil Guryp, cnocoocTByer
(OpMHUPOBAHUIO TPAKTUYECKUX HABBIKOB , HEOOXOAMMBIX KaK IPUPEIICHUN TeOMETPUYECKIX
3a/1a4, TaK U B IOBCEJHEBHOMW KU3HH.

Copneprxanue paszzieno «KoopauHaTbhy, « BeKTOpbI» pacmpseT U yriyoiseT npeacTas-
JICHUS YYallluXcsl O METOJIE KOOPAMUHAT, pa3BUBACT YMEHHE IPUMEHTH alreOpanuecKuii arra-
paT Npu pelIeHUH FeOMETPUUECKHX 3a/1ay, a TAK)KE 33]1a4 CMEXHBIX JUCLHUILINH.

Paznen «I'eomeTpusi B MCTOPHYECKOM Pa3BUTHM, COJIEPKaHUE KOTOPOTo (hparMeHTapHO
BHEIPEHO B M3JI0)KEHUE HOBOT'O MaTeprajja CBEACHUS 00 aBTOPax M3y4aeMbIX (PaKTOB U TEO-
PEM, UCTOPUHU UX OTKPBITUS, MIPeAHA3HAUEH i1 (POPMUPOBAHMUS IPEACTABICHUIN O TEOMETPUU
KaK YacCTH Y€JIOBEUYECKOM KYIbTYpBl, A OOLIET0 pa3BUTHSI LIKOJIBHUKOB, I CO3AaHMsI KYyJlb-
TYPHO-UCTOPUYECKON cpe/ibl 00ydeHHUSI.

COJAEPKAHUE KYPCA MATEMATHKH 5-6 KJIACCOB.

Apughmemuxa
HarypajibHble ynciia
e Psan HarypanbHbIX uncen. JlecaTnuHas 3anuch HaTypaibHbIX yucen. OKpyrieHue HaTypaib-
HBIX YHCEI.
e KoopaunarHslii 1yy.
e (CpaBHeHHE HaTypalbHBIX yncen. ClI0KEHUE U BEIUUTAHUE HATYpalbHBIX unces. CBOMCTBA
CIIOXKCHHSL.
e VYMHOXEHUE U JICJICHUE HAaTypalibHbIX uncesl. CBOKMCTBA yMHOXKEHUS. JleleHrne ¢ OCTaTKOM.
Crenenp uncia ¢ HaTypajIbHBIM MOKAa3aTeIeM.
e JlenuTenu u KpaTHbIE HaTypaibHOTrO yKcna. Hanbonpmuit o6muii genutens. Haumensiee
obmiee kpatHoe. [Ipu3naku genumoctu Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
e Ilpocteie n cocTaBHbIE yKcia. Pa3noxeHne yncesn Ha NpOCTbIE MHOKHUTEIN
e Pemenue TeKCTOBBIX 3a7a4 apu(PMETHUECKUMHU CITOCOOAMHU.

e OObIKHOBeHHBIE ApoOu. OCHOBHOE CBOMCTBO Apobu. Haxoxnenue npodu ot uncia. Haxox-
JIeHHEe Yuclia o 3HaueHuto e€ npobu. [IpaBunbHble U HenpaBuibHbIE ApoOu. CMenIaHHbIe
qucia.

e (paBHeHHE OOBIKHOBEHHBIX Ap00OEl U CMEIIaHHBIX Ynucel. ApupMeTHIecKre IEHCTBUS C
OOBIKHOBEHHBIMU APOOSIMHU U CMEIIaHHBIMU YUCIIaMHU.

o Jlecsatuunsle 1podu. CpaBHEHUE U OKPYTJIEHUE IECATUUHBIX IpoOeil. Apudmerndeckue
NENCTBUS ¢ JECATUUHBIMU JIpo0simu. [Ipukuaku pe3ynbraToB BelurcieHuil. [Ipeacrapnenue
JEeCATUYHOM 1poOU B BUIe OOBIKHOBEHHOM JIpoOU U OOBIKHOBEHHOM B BUJIE J€CATUYHOM.
beckoneunble nepuoanyecKue AecaTuyHble Apoou . JlecaTuuHoe npubnmxeHne 0ObIKHO-
BEHHOI 1po0u.

e OrtHomenue. [IponeHTHOE OTHOIIEHNE ABYX unceln. Jlenenue yncia B JaHHOM OTHOLIEHHH.
Macmrab.

e IIpomnoprus. OcHOBHOE cBOICTBO nponopiuu. [Ipsimas u oOpaTHas mpornopUuOHAIbHbIE 3a-
BUCHMOCTH.



e IIpouentsl. HaxoxaeHue npoueHToB OT uncia. HaxoxkIeHue ynciia no ero nporeHTaMm.
e Pemienne TEKCTOBBIX 33/1a4 apU(PMETHIECKUMH CIIOCOOAMHU.

PanyoHajJnLHBIE YHCJIA
e [lonoxurenbHble, OTpUIIATENIbHBIC YKCIIA U Yyucio 0.
e [IporuBononoxHbIe YKCcIa. MOAYIIb YHCIIA.
e Ilenwie uyncna. Parmonanbuple yrciia. CpaBHEHHE pallMOHATIBHBIX YUCEN. ApudMeTHIecKre
JEHUCTBUS C palMOHAIBHBIMU YucIaMu. CBOHCTBA CJI0KEHHSI M1 YMHOKEHUS PAITAOHAIBHBIX
YHCEII.

L4 KOOp,Z[I/IHaTHaH npsMmasd. KOOpI[I/IHaTHaﬂ IIJIOCKOCTh.

BeqnunHbI, 3aBUCUMOCTH MEKIY BeJIHYUHAMU.
e EnuHMIB JUIMHBL, TUIOMAIH, 00bEMA, MACcChl, BDEMEHHU, CKOPOCTH.
e [lapamerpbl 3aBHCUMOCTEH MKy BennunHamu. [IpencraBienne 3aBUCUMOCTEH B BUJIC
dhopmyn. Beraucnenus mo popmysam.

YucsoBble 1 OyKBeHHbIE BbIPAKEeHNUs. Y PABHEHUS.
e YucnoBble BbIpaKE€HUs. 3HaUCHHE YUCIOBOroBbIpakeHus. [1opsiiok AecTBUIA B YMCIIOBBIX
BbIpaXeHUsIX. bykBeHHbIe BbIpaxkeHus. Packpeitue ckobok. Ilogo6Hble cnaraemble, puBe-
JICHHUE MOJ00HBIX claraeMbiX. @opmyibl.
e VYpasHeHus. Kopenbs ypaBHeHus. OCHOBHBIE CBOMCTBA ypaBHEHUH. PellieHue TeKCTOBBIX 3a-
Jla4d C TIOMOILBIO YPABHEHUM.

DJIeMeHTBhI CTATUCTUKH, BeposiTHOCTH. KoMOMHaTOpHBIE 3a1a4M.
e [lpencraBieHue JaHHBIX B BUJIE TAOJIHUII, KPYTOBBIX U CTOJIOYATHIX TUArpaMM, rpadukos.
e C(Cpennee apudmernueckoe. CpeHee 3HAUCHUE BEIIMYUHBI.
e CnyyaitHoe coObITHe. JJOCTOBEpHOE M HEBO3MOXKHOE COOBITHS. Perienne KoMOMHATOPHBIX
3ajad.

I'eomerpuueckue gpuryposr.U3mepenns reomerpu4ecKux BeTHYUH

e Ortpe3sok. [loctpoenue orpeska. [iinHa otpeska, soMaHoi. Mi3mepenue ninuHbl oTpe3Ka, mo-
CTPOEHHE OTpe3Ka 3aAaHHON JuHBL. [lepumerp mHOroyrosnsHuka. Ilnockocts. IIpsmas.
Jyu.

e VYrou. Bunsl yrios. I'pagycHas mepa yria. 3mepeHue v oCTpOCHHUE YIIIOB € TOMOILBIO
TPaHCIIOPTHPA.

e Ilpsamoyronbuuk. KBagpat. TpeyroasHuk. Buasl TpeyronbHuKoB. OKpYKHOCTb U KPYT.
JlnuHa okpyxHoctu. Yucro [ .

e PasenctBo ¢uryp. Ilonstue u coiicta miomiaau. [Inomans npsMoyroabHUKa U KBaIpara.
[Tnomans kpyra. Ock CUMMETpUU (UTYPBHI.

e Harnsansle npeacTaBlieHUs O IPOCTPAHCTBEHHBIX (PUTypax, TAKUX KaK: MPSIMOYTOJIbHBIN
napajuienenunes, Kyo, nupamMuia, HUWIMHAP, KOHYC, map, chepa. [Ipumeps! pa3BEpToK MHO-
TOrpaHHMKOB, IIMJIMHJIPA, KOHYyca. [IoHsATHE U cBolicTBa 00BEMa. OOBEM NPAMOYTOIBEHOTO
napajuienenumnena u Kyoa.

e BsauMHoOe pacnonoxxeHue IByX npsmsix. Ilepnenavkyisapasie npsmsie. [lapamiensHbie
MIpsIMBIE.

e (OceBas M LIEHTpaJIbHAsA CAMMETPHUH.

MareMaTHKa B HCTOPHYECKOM Pa3BUTHH.
Pumckas cucrema cuncienus. Ilozunmonnsle cuctemsl cuncnenus. O6o3nauenue udp B Jpes-
Hel Pycu. CrapuHHbIe Mephl UIMHBL. BBeleHne MeTpa Kak eIMHUIBI JUIMHBL. MeTpudeckas cucre-



ma mep B Poccu, B EBpornie. Uctopust popMupoBanust MaTeMaTndeckux cuMBOJIOB. [lpoOu B BaBu-
none, Erunre, Pume, Ha Pycu. OTKpbITHE JeCATUYHBIX ApoOei. Mup mpocThix ducell. 30J10Toe ce-
yenue. Yucno 0. [TosiBneHne oTpuiaTebHbIX YUCE.
JI.d.Maruaunkuid. [1.JI.Yeobmes. A.H.Konmoropos.

Kosim4yecTBO KOHTPOJILHBIX PadoT:
B 5 knacce- 10 B 6 knacce-12

COJAEPKAHUE KYPCA AJIT'EBPBI 7-9 KVIACCOB

& AlireOpanyeckune BbIPaKeHHU s

Beipaxkenue ¢ nepeMeHHbIMU. 3HAYEHHUE BBIPAKEHUS C IEPEMEHHBIMU. J[OIyCTUMBIE 3HaYCHUS
nepeMeHHbIX. ToxaecTBo. ToxkaecTBeHHBIE TPeoOpazoBaHms anredpanyecKux BelpaskeHui. Jloka-
3aTEIbCTBO TOXKIECTB.

Crenens ¢ HATYpaJIbHBIM MOKa3aTesneM u e€ cBoiicTBa. OnHowieHbl. OHOWIEH CTaHIAPTHOTO
Buja. Crenens ogHowieHa. MHorowiensl. MHoOrousieH ctanaapTHoro Buaa. CTerneHb MHOTOWICHA.
CrnoxxeHue, BBIYMUTAaHUE U YMHOXKEHHE MHOTOYWICHOB. DOpMyIbl COKpAIIEHHOTO YMHOXKEHHUS: KBaJI-
pat CyMMBbI U KBaJIpaT Pa3HOCTH ABYX BBIPAKECHUH, TPOU3BEAECHNE CYMMbI U PA3HOCTH JIBYX BbIpa-
xKeHui. PaznoxkeHne MHOrowieHa Ha MHOXKHUTENU. BeiHeceHne MHOKUTEIS 3a CKOOKU. MeToa
rpynnupoBKU. Pa3HOCTH KBaApaToB NBYX BbhIpakeHUN. CymMMa U pa3HOCTh KyOOB JIBYX BBIPaKCHHIA.
KBanpatusiii TpéxwieH. Kopenb kBajpaTHoro tpéxuieHna. CBoOMCTBa KBaApaTHOTO TpEXxwieHa. Pasz-
JI0’)KEHHE KBAJIPATHOIO TPEXWICHA Ha MHOXKHUTEIH

Panmonanesueie BeipaxkeHus. Llensie Boipaxenus. [[poOHbie Beipaxkenus. PaninonansHas apoosb.
OcHOBHOE CBOMCTBO pallMOHAIBHOM 1pobu. CliojkeHue, BBIYUTAHUE, YMHOKEHUE U JIeJICHUE PaLlU-
OHaJIbHBIX Ipo0eil. Bo3Benenue pannoHaabHON IpoOH B cTeneHb. ToXKAeCTBEHHbIE Tpeodpa3oBa-
HUS pallMOHAJIbHBIX BbIpakeHUH. CTeneHb ¢ 1esIbIM MToKa3aTeeM U e€ CBOMCTRa.

KBanpaTtHbie kopHH. Apu(pMeTHUECKUI KBaIpaTHBIA KOPEHb U €ro cBoiicTBa. ToXKIeCTBEHHbIE
npeoOpa3oBaHus BeIpAKEHHM, COJepKALINX KBAPAaTHbIE KOPHH.

% YpaBHeHHs

VYpaBHenue ¢ onHOI nepemeHHoi. Kopenb ypaBHeHusi. PaBHocuibHble ypaBHeHUs. CBOMCTBa
YPaBHEHUHN C OJHOM MEPEMEHHOU. Y PaBHEHUE KAK MATEMaTUYECKas MOJENb PEAIbHON CUTYaLlUH.

JInneiinoe ypaBHenue. KBaapatHoe ypaBHeHue. Popmyra KOpHEH KBaJpaTHOTO YPAaBHEHMUS.
Teopema Buera. PanmonanbHable ypaBHeHUs. PerieHne paBHOCUIIBHBIX YPaBHEHUH, CBOISIINUXCS K
JIMHEWHBIM WJIM KBaJPAaTHBIM ypaBHEHHUAM. PelieHue TEKCTOBBIX 3a7ad C IOMOIIBIO pallMOHAb-
HBIX YPaBHEHUM.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk ypaBHeHUS ¢ 1ByMs TepeMeHHbIMU. JInHeliHoe
ypaBHEHHE C JBYMs IIEPEMEHHBIMU U €T0 IpaduK.



CucTtembl ypaBHEHHUH ¢ ABYMS TIepeMEeHHBIMH. [ padudeckuii MeToa pereHus: CHCTEMbI
YpaBHEHUH C IByMSI MepeMEeHHbIMU. PelieHue cucteMm ypaBHEHUN METOJOM IMOJACTaHOBKHU U CJIO-
xeHust. CucreMa AByX ypaBHEHUH C IByMsI IEPEMEHHBIMU KaK MOJIENIb PEATIbHOM CUTYALIUH.

+ HepaBeHcTBa

YucnoBble HEPaBEHCTBA U UX cBoicTBa. Cll0KeHHE U YMHOXKEHHE YHCIIOBBIX HepaBeHCTB. O1eHu-
BaHME3HAYEHUS BeIpakeHUs. HepaBeHCTBO ¢ 0/1HOM nepeMeHHO. PaBHOCHIIbHBIE HEpaBEHCTBA.
UucnoBbie mpoMexyTKH. JIMHEIHbIE U KBaJpaTHbIE HEPABEHCTBA C OJHOUM mepeMeHHOU. Cuctemsl
HEPABEHCTB C OAHOU IIEPEMEHHOM.

< YucjioBble MHOKECTBA

MHokecTBO U ero 3jaeMeHThl. CIocoObl 3aJaHusg MHOKecTBa.PaBHBIE MHOKECTBA. H}’CTOC
MHOXXCCTBO. HO,Z[MHO)KCCTBO. OHCpaHI/II/I Haa MHO>KECTBaMH HJ’IJ’IIOCTpaI_[I/ISI COOTHOIIICHUM MCXKOY
MHOXCECTBaMU C IIOMOIIBIO AUarpamMm 917mepa. MHoxecTBa HaTypaJbHBIX, HEIBIX, palluOHAJIBHBIX
yrcell. PaimoHaabHOE YHCIO0 KaK Ilp06b BI/II[a% , [A€ M- EJI0C YUCJI0, a N —HAaTypaJIbHOC, U KaK

OecKOHeYHasl mepuoIudecKas aecaTuaaas 1poosk. [Ipeacrapienue 00 upparMoHaIbHOM YHCIIE.
MHo3ecTBO JIeHCTBUTENBHBIX yKcell. [IpencraBienne 1eliCTBUTENBHOIO YKCiIa B BUAE OECKOHEY-
HOM Hemepuoau4ecKon naecaTUYHON Apodu CpaBHEHUE NEHCTBUTENbHBIX Yhcel. CBA3b MEXIY
MHOkecTBaMu N. Z. Q/

% DyHKIHH
YucaoBbie pyHKUMH

@DyHKIMOHAIbHBIE 3aBUCUMOCTH MeX 1y BeanunHaMmu. [lonstre pynkuun .DOyHKIus kak
MaTeMaTHyecKasi MOJIeb peasibHOro mpouecca. O0nacTs onpeaeneHus U 001acTb 3HAaUCHUH (QYyHK-
un. Crioco0s! 3amanus Gpyakmun. ['padux Gynkmun. Ioctpoenue rpadukoB GyHKINH C TOMO-
b0 peodpazoBanuil puryp. Hynu ¢pynkmuu. [Ipomexytku 3HakonoctostHcTBa pyHkuuu. Ipo-
MEXYTKH BO3pPAcTaHUS U IPOMEKYTKH yObIBaHUS (DYyHKIINH.

Jluneitnas pyHkuus, oOpaTHas MPONOPLUUOHAIBHOCTb, KBaipaTHuHas QyHKIUSA, QYHKIHS Y

=+/x , uX cBoiicTBa U rpauKH.

Yuc1oBbIE OCJIE0BATEIBHOCTH

[TonsiTHE ynCNOBOM MOCIeAOBaTeNbHOCTH. KOoHEeuHbIE 1 OeCKOHEUHbIE OCIEI0BATENbHO-
cti. CrocoOsl 3aJJaHNs OCIEI0BATENIbHOCTH. ApH(pMeTHUecKas 1 reoMeTpuIecKas Iporpeccu.
CBoiicTBa ueHOB apupMeTUYECKON 1 reoMeTprudeckoil nporpeccuii. @opmyisl o01Iero uaeHa
apudmeTryeckoil U reomeTpuueckoil mporpeccuil. OOpMysbl CyMMBI N —IEPBBIX YWICHOB apudme-
TUYECKOM U reoMeTpuueckoil mporpeccuit. Cymma 6€CKOHEUHOM reoMeTpU4eCcKOi IPOrpeccuu, y
xoTopoii |g| < 1. IIpencrapnenue 6eCKOHEUHON MEPUOAUYECKOMN ECATHYHON APOOH B BHJIE OOBIK-

HOBEHHOU ApoOu.

% DJIeMeHTHhI MPUKJIAAHON MATEeMATHKH




MaremaTtnueckoe moaenupoBanue. [IporeHTHbie pacué€rbl. @opmylia CI0KHBIX MPOLIEH-
ToB. [Ipnbnuxénnbie BeIuncieHus. AOCONIOTHAsI U OTHOCUTeNbHAs morpemHocTi. OCHOB-
HBIC MTPaBUJIa KOMOMHATOPUKH. YacToTa U BEpPOSATHOCTD Ciry4aitHoro coObiTrst. Kiaccuue-
CKOe onpejieneHue BeposiTHoct. HauanbHbie cBenenus o cratuctuke. [Ipeacrasienue
JAHHBIX B BUJIC TAOJUIl, KPYTOBBIX U CTOJIOUYATHIX AuarpaMm, rpadukoB. CTaTHCTUYECKUE
XapaKTEPUCTUKU COBOKYITHOCTH JIAHHBIX: CpEIHEEe 3HAUC€HUEe, MOJa, pa3Max, MeauaHa
BBIOOPKH.

X AJreopa B HCTOPHYECKOM PA3BHTHH.

3apoxaeHue anreopsl, KHUTa 0 BOCCTAHOBJICHUH U MPOTUBOINIOCTABICHUN MyXaMMmena
anb-Xopesmu. Mcropust hopMupoBanusi MaTeMaTHIeCKOTo s3bIka. Kak 3aponuinach uies
KoopauHaT. OTKphITHE UppallOHANBHOCTU. W3 MCTOpUN BO3HUKHOBEHUS (POpMYII s pe-
HIeHusl ypaBHeHul 3-i1 u 4-if cteneneii. Mcropus passutus noustust ¢ynkuuu. Kak 3apo-
nuiack Teopus BeposiTHocter. Uncna dubonayun. 3amada JI.IImzanckoro (PuboHawun)
0 KpOJIMKAX.

JL.® Maruunkwuii. [1.J1.Ye6smes. H.W.JIo6aueBckuii. B.S.byHskoBckuii.
A.H.Kommoropog. @.Buer. I1.depma. P.Jlexkapt. H.Tapranes. [[.Kapnano. H.AGens.
b.ITackans. Jl.ITuzanckuii. K.I'aycc.

Konuuecmeo konmponvhuix pabom:
7 xnacc-8 8 xitacc-7 9 xnacc- 6

COJAEPKAHUE KYPCA 'EOMETPHUH 7-9 KIIACCOB

«»» IIpocreiiniue reoMmerpuyeckie Gurypbl

Touka, npsamas. OTpe3ok, ay4. Yroia. Buasl yrios. CMexHble U BEpTUKAIbHBIE YTJIbL.
buccekrpuca yrna.

[Iepecekaronuecs u napasienbHbie npsaMmele. [leprnenaukynsapHsle npsmMele. [IpuzHaku
napajuleIbHOCTH TpsMbIX. CBONCTBA NMapauiedbHbIX NPSAMBIX. [lepneHauKyIsp U HaKkJIOH-
Has K NPSAMOM.

X MHOr0yroJJbHUKH.

Tpeyronsauku. Buasl TpeyronbHukoB. Meamnana, OuccekTpuca, BbICOTa, CPEIHSIS JU-
HUA TpeyrojibHuUKa. [Ipr3Haku paBeHCTBA TPEeyroabHUKOB. CBOMCTBA M MPU3HAKU PABHO-
OepeHHBIX TPEYTrOoIbHUKOB. CepeIMHHBIN MepneHIuKynsap orpe3ka. Cymma yrioB Tpe-
yroiabHuKa. BHemnue yrisl TpeyroibHuka. HepaBeHcTBO TpeyroabHuka. COOTHOIIEHUS
MEXly CTOPOHAMU U yTilaMu TpeyroiibHuKa. Teopema [Tudaropa.

[TonoGHbIe TpeyronbHUKU. [Ipu3Haku mog00ust TpeyroJbHUKOB. TOUYKY nepeceueHus
MennaH, OMCCEKTPHC, BBICOT, TPEYTOIbHUKA, CEPEAMHHBIX MEPIEHINKYIISPOB CTOPOH TPe-
yroiapHUKa. CBOHCTBO OMCCEKTPUCH] TpeyroiabHuKa. Teopema daneca. Merpuueckue cooT-



HOILIEHUS B IPSIMOYTOJILHOM TpeyroiibHuKe. CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OCTPOTO
yTriia IpsIMOYTOJIBHOTO TpeyroibHUKA U yrioB oT 0 1o 180°. ®opMyIibl, CBSI3BIBAIOIINE CH-
HYC, KOCUHYC, TAHI'CHC, KOTAHI'CHC OJHOI'0 U TOT'O KC yTJIa. Pemenune TPCYTOJIbHUKOB. Teo-
peMa CHHYCOB U TEOpeMa KOCHUHYCOB.

Yereipéxyronpuuku. [Tapamienorpamm. CBOMCTBA M IPU3HAKY NTapajliesIorpamMma..
[TpstmoyronbHUK, poMO, KBaapaT, UX CBOMCTBA U Npu3Haku. Tpanenus. CpeaHss TUHUS
Tpaneuuu u e€ CBOMCTBa.

MHoroyroiabHuKU. Beimykiible MHOrOyrojapHUKH. CymMma yIiloB BBIITYKJIOTO MHOI'O-
yrosiabHuKa. [IpaBUIbHBIE MHOTOYTOJIBHUKH.

& OKpPVKHOCTH M Kpyr. ['eomMeTrpryeckne nocTpOeHUus

OKpy>KHOCTb U KpYT. DJIEMEHThI OKPY>KHOCTH U Kpyra. LleHTpasibHble U BIIUCAHHBIE YTJIbL.
KacarenbHast k oOkpykHOCTH U €€ cBolicTBa. B3auMHoe pacnoioskeHre npsiMoi U OKPY>KHOCTH.
OnucHHas ¥ BIHUCAaHHAS OKPY>KHOCTH TPEYroJbHUKA. BricaHHbIEC U ONKUCAaHHBIC YETHIPEXYTOIbHH-
KM, X CBOMCTBA U MPU3HAKHU. BrincanHbie 1 ONMKUCaHHbIE MHOTOYTOJILHUKH.

I'eomerpuueckoe mecto Touek (I'MT). CepennHHbIN nepneHIUKYISAp OTpe3Ka U OUCCEKTPU-
ca yrima kak ['MT.

['eomeTpryeckue NocTpoeHus HUPKYJIEM U TMHEUKOW. OCHOBHBIE 337ja4l Ha IIOCTPOEHUE:
IIOCTPOECHHUE YIJIa, PABHOTO JaHHOMY, IIOCTPOEHHUE CEPEINHHOTO MEPIIEHIUKYJIApa JaHHOTO OTPE3-
Ka, IOCTPOCHHUE MPSAMOM, IPOXOAAIIEH Yepe3 JAHHYIO TOUYKY U IEPIICHIUKYIIIPHON JAHHOU ITpsI-
MO, MOCTpoeHHE OUCCEKTpUCH JaHHOTO yria. [locTpoeHue TpeyroabHUKa O 3a/laHHbIM 3JI€MEH-
tam. Metoa 'MT B 3aj1auax Ha MOCTpOEHHUE.

X HN3MepeHHe reOMeTPHYECKNX BEJIHUYNH

Z[J'II/IHa OTpEC3Ka. PaccrosiHue MCKAY ABYMS TOYKaMHU. PaccTosiHHE OT TOUKHU 10 HpﬂMOﬁ. Paccros-
HHUC MCXKAY MapaJlJICIIbHBIMU ITPAMBIMHU.

ITepumeTp MHOTOYTOJIBHHKA.
JlnnHa okpyXHOCTH. [[n1Ha Tyru OKpyKHOCTH.
I'panycHas mepa yria. BennunHa BIMCaHHOTO yria.

ITonsTHe miIomaainu MHOTOYyTroJIbHUKaA. PaBHOBeHMKHE (bHprBI. HaXO)K)IeHI/Ie Iomiagu
KBaapara, IpsAMOYroJIbHUKA, ImapajuicjiorpamMma, TpC€yrojlbHUKa, TparncCunumn.

[TonsTue muomaau kpyra. [Inomans cekropa. OTHOLIEHHE TUIOIAAEH MOJOOHBIX QUTYP.

X JlekapToBbI KOOPAMHATHI HA MJIOCKOCTH

dopmyna pacCTOSIHUS MEKIY ABYyMs Toukamu. KoopauHaTel cepequHbl OTpe3ka. Y paBHe-
HUe GUrypsl. YpaBHEHUE OKPYKHOCTH U MPSAMON. YTII0BOH KO3(pPULIMEHT PSIMOii.

¢ BekTOpBI



[Tonsitue BekTopa. Monynb (mymrHa) BekTopa. PaBHbie BekTophl. KosumnHeapHbIe BEKTOPHI.
Koopaunatsl Bektopa. CiioxkeHne U BBIYMTaHUE BEKTOPOB. Y MHOKEHHUE BEKTOpa Ha yucio. Cka-
JISIpHOE MPOU3BeIeHNE BEKTOPOB. KocuHyc yria Mexay AByMsi BEKTOPAMU.

< TeomeTpuyecKue NpeodpasoBaHus

[Tonsitue o npeoOpazoBanuu Gurypsl. JBuxenue Gurypsl.. Buabl aBrxeHus Gurypsl: mna-
paJlIeNbHBIN MIepeHoC, 0ceBast CHMMeETpHsl, oBopoT. PaBuble purypsl. 'omorteTus. [logobue u-

ryp.

«* DJ1eMeHTbI JOTHKH

Onpenenenue. AKCHOM U TeopeMbl. Jloka3aTenscTBO. JJoka3zaTenbcTBO OT MPOTUBHOTO. Teopema,
oOparHas nanHou. HeoOXoauMoe U IOCTaTOYHOE YCIIOBHE. YTIOTPEOICHHE JTJOTHYECKUX CBSI-
30KeCIU..., MO..., M020d U MOJbKO Mo20d.

X I'eomMeTpHsi B MCTOPHYECKOM PA3BUTHH.

N3 ucropun reomerpun, «Hauvana» EBximpa. Mcropus maroro nocrynara EBknuna. Tpuronomer-
pus — Hayka 00 U3MEpEHUU TpeyrojJbHUKOB. [locTpoeHne npaBUIbHBIX MHOTOYroJbHUKOB. Kak 3a-
poaunack unes koopaunat H.M.Jlo6aueBckuii. JI.Dinep. ®anec. [Tudarop.

Koauuecmeo konmpoavHnwix padom
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