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PaBovas nporpamya paspaboTana Ha dase TMpumepHOHi TPOrpavMMel OCHOBHOTO oOmero
oGpazoBaiiig IO MATEMATHKE, COCTAB/IEHTION HA OCHOBE (enepaiibHOTO KOMITOHEHTA
FOCY/IAPCTBEHHOTO CTaHIapTa OCHOBHOID oO1mero o0PazOBAHMA TI0 MATEMATHKE, C
HCTIONBIOBARNEM IIpOrpaMMel «Anredpa 7-9 kiaccsi» FO. H. Maxaperies i MporpaMmel
«1'comerpusa 7-9 knaccer» cocrasutenei JI. C. Aranacas,

Lleasimu peaan3alHl 0CHOBIOH ofpazoBaTebHOl OPOTpaMMBb] OCHOBHOTO 0bLIETO
oOpaz0BaIi ARIHIOTCH:

_ pbecneucnue 11aHIpyeMEIX PC3YIBTATOR 110 JOCTHKEHHIO BRITYCKHHKOM LETICRLIX
YCTAHOROK, SHAHKHA, YMCHH, HABEIKOB. KOMITCTCHLM H KOMIETEHTIOCTEH, OTIPEIC/IHEMEIX
JIMIHOCTHRI MM, CEMeHHBIMH, 00LIECTECHHBIMH, TOCYIAPCTREITHBIMH MOTpebHOCTAMHA H
ROIMOEHOCTHEMH O0YHAOUIETOCHA CPe/HET0 [IKOIILHOTO BOIpAcTa, HHIH BHIYATEHEIME
OCOBEHHOCTAMH €M0 PA3BHTHA W COCTOAHHA 3/10POBLA;

— CTAHOBNEHHME H PA3ZBHTHE IHTHOCTH B e HHAHBEHIYATLHOCTH, caMOGRITHOCTH, YHHEILHOCTH,
HENOBTOPHMOCTH,

KoukpeTnaupya obuime e/ 0CHOBHOTO 0bmero 06pasoBatus ¢ yICTOM criemunKy
ApeaMeTa, HiydeHHe MaTeMATAKA B OCHOBHOM mMK).1€ HANPABJIeHO Ma:

— PAIBATHE ;IOTHICCKOTO W KPHTHUECKOND MEIMLICHHA, KYIETYPbI peHH, CIoOCODHOCTH K
MCTBCHHOMY 3KCTICPHMEHTY !
¥ )

— (hOpMUPOBAHHE ¥ YHAITHXCS HHTE/UIEKTYANEHOH YeCTHOCTH H 0 BEKTHBHOCTH, CHOCODHOCTH K
IPEOI0IEHHIO MBICTHTENBHEIX CTEPEOTHIION, BEITEKAKILMX H3 0OBLISHHOTO OTBITE,

— ROCITHTAHHES Ka4eCTh THYHOCTH, OOeCHCIHEAM WY COTHANBHY H) MODHIBHOC T, CMOCODHOCTE
OPHHUMATE CAMOCTOHTENLHEIC PCIICHMH,

— (hopMHpOBaHKE KATCCTB MBILLIEHHA, TEOOX0AUMbIX JUIA 8JaNTallHH B COBPEMEHHOM
HHpOPMATAOHHEOM 001IECTBE;

— PajsBHTHE HHTEPECA K MATEMATHYECKOMY TBOPYECTBY W MATCMATHHCCKHX CHDCGﬁHUC’I'Eﬁ;

— (hopMHpOBAHKE NPe;/(CTABICHAN 0 MaTeMaTHKE KAK 1acT 00INeenoBeueckol KYILTYPEL, 0
IHAYMMOCTH MATEMATHKM R PA3BHTHH HMRHIM3ANHE H COBPEMEHHOTO O0IIECTRY;

- PA3BUTHE NPEICTABICHAN 0 MaTeMaTHKe Kax (opme ONHCAHNA H METO/IC TO3HAHUA
ACHCTRHTENLHOCTH, CO3aHAE YC/IOBHH Mg npuodperenHd NEPBOHAYAILHOTO OIIBITA
MATEMATHYECKO!'0 MOICTHPOBAHHA,

— thopMHpORAHHC OBIIHX CI0COBOB HITTEIEKTYAIbHOH NCATEIBHOCTH, XaPAKTCPHEIX 113
MATEMATHEH H 4BJISFONIAXCS OCHOBOH 103HARATCILHOM Ky/AbTYPERI, 3HAYHMOH 1JiA PaziHaIEIX
cihep 4elioBCUECKOH NSATEBHOCTH;

— OBRTATCHHE MATEMATHYCCKHMH 3HAHUAMH M YMCHHAMH, HEODXOMUMEIME 715 MPO/I0TKCHAL
0BYUeHHS B CTaplIcH MKOIe WK HHLIX 00meodpazoraTe/bibIX YIPEKIEHHAX, HAYICIHA
CMEEKHbIX AHCITATITHH, 1718 OPHMEHEHHA B MOBCETHEBHOH HUIHH!

— CO3AHHT Eb}"H.H.EL"-{EH'l‘H JUI MATCMATHUSCKOIO PaiBHTH, [prMHPUBaHHH MEXAMHIMOB
MBIOUIEHHA, XaPaKTePHEIX 114 MATEMATHYCCKOH OeATehHOCTH,

O0man xapaKTepHcTHRA YIelHoro npeiMeTa

(Kypc paccuwran Ha 349aca, pa3 B HENETH)

Maremarrdeckoe 06pazoBallc B OCHOBHOM 1IKOJE CKIATRIBACTCH W3 ClIeYIOUMX
CO/IePIKATETBHEIX KOMIIOHCHTOE (TOMHBIC Ha3BanHa OIOKOB): auzefpd; 2e0MemPUR; JTeMEImbl




KOMBUHAMOPUKY, MEOPUN 8EPORMROCHEN, CIMGMUCMUKR U JI0ZUKH, M comepaeNLuLE
KOMIIOHEHTEl, PASBUBAACE HA MPOTHMCHNE BCEX NICT obyuenns, CTECTREIIEM 00pa3oM
LEPETTETAKICA W B3AHMO/ICHCTBYIOT B yUCOHBIX Kypeax.

Cojiepxanne BoKa « ApudMCTHKA» CITYIKHT Oaz0i g gansicimero HAVICHHAA yHalHMHCH
MATEMATHKH, CHIOCOBCTRYET PA3BHTHIO HX JOTHYECKOTO MBIILIEHHS, POPMHPOBAHKID YMCHHA
HOTR3OBATECA ANTOPHTMAMM, 2 TAIOKE NPHODPCTCHHKY IPAKTHYECKHX TIABBIKOS, HEOOXO/IMMEIX B
HOBCeAHEBN0l KuaHi. PAa3BUTHE [IOMATHS O HHCIC B OCHOBHOH MIKO1E CBA3AHO C
PAHOH | BHEIMH H HPPAIHOHANLHBIMH THCIAMA, (popMHpORAITHEM NEPBHIHEIX NPEICTARNCH it
o JeHcTRUTELHOM YK, 3apepinenye YACTOROH IIHITHH (CMCTEMATHAIMA CBENSHWHA O
NEHCTEHTE: BIEIX THCAX, 0 KOMIEKCHBIX THCAAX ), TAK JKe Kak H Bomee CHOMIILIE BONPOCEI
apubmMeTHiy (atropnTv EBKIHAa, ocHOBHAA TeopeMa apuMeTHKH ), OTHECEHE] K CTYTIEHH
obmero cpeauero (noinoro) odpasoBamms.

Conepmanne H10Kka ¢ Anredpay cnocobeTRyeT POPMHPOBAHTIO ¥ yUAINMXCA MATEMATHICCKOTO
annapaTa Ans Pellerns 3aa% 3 PAsHEX PaijielloB MATEMaTHKH, CMEKHRIX TIPCIMETOR,
okpyKaromed peansiocTd. f3mik anrebpsl N0/ 14ePKHBACT 3HAMENHE MATEMATHKH KaK A3R1Ka /U
OCTPOCHES MATEMaTHIECKIX MOJIENCH MPOLECCOB W ABNEHHA PEalLIOro MHpa. B samauu
H3vueHnA anrefpel BXOIAT TAKKe PA3RHTHE ANTOPHTMWICCKOrO MEIITIICITHA, HeodX0THMOT0, B
YACTHOCTH, /17T OCBOEHHS KYPCA HHOOPMATHKH, OBIAICHHE HABLIKAMMN JI8/(YKTHBHEIX
paccykaeHuil. IpeobpasoBasue CHMBOTbHBIX (JOPM BHOCHT CleUAGHIECKUHA RKIAT B PA3BUTHE
BooDpaKENHs yuaumxed, WX cnoco0HOCTEH K MaTeMaTHYeCKOMY TEOPHECTRY. B ocaorHOM
MIKONE MATCPHAT TPYNIUPYCTCA BOKPYT PALMOHATBHBIX RbIPAKCHHH, & BOUPOCEL, CBA3AHHBIC
HPpPalMOHATHHEIMH BRIDRKCIIAMH, ¢ TPHIOHOMCTPHUESCKHMH QYHKIHAMH U
mpeo(pazoBaHMSMH, BXOIAT B COIEpKaHHe KYPCa MaTeMaTHKH 14 CTapILeH CTyIICIH 00YIeHHA B
ITTKOIE.

Conepranue pasjiena «DyHKmy» Haleneno ua noayueHHe MKOTbHUKAMH KOHKPETHBIX IHAHMH
o gyHKIHE KaK BaxHeHeH MATCMATHIECKOH MOJISTH I8 ONHCaHHA H HCCICTOBAHWA
pasHOOOPATHLIX NPOIECCoR. VayHueHe 3TOT0 MaTepHala CIOCOOCTRYET PAIBHTHIO ¥ yUalHxes
VMEHHS HCNOIL30BATE PASTHYHKE A36IKH MATEMATHKH (CIIOBCCHELL, CHMBOJIHYECKHIT,
rpadEgecKkyii ), BHOCHT BRIAN B (hOPMHPOBANHAC NIPEACTAR/ICHAH 0 POJH MATEMATHKY B PA3BHTHH
OHBHIHZANMM H KYILTYPBL

[ens cogepikanns paz/ena «[ eoMeTpHA» — Pa3sBuTh ¥ YYAIIHXCA MPOCTPAHCTBCOHOC
ROOOPAKCHHE H JIOrMHECKOe MBIIIICHEE MTYTEM CHCTEMATHUCCKOTO U3y YeHHA CBOHCTR
FeOMETPHIECKEX (PUIyp HA NTOCKOCTH H B IPOCTPAHCTEE H IPHMCHEHMS 3THX CROHCTE IpH
PElleHHH 33129 BRMACIHTENRHOTO M KOICTPYRTHBHOTO XapakTepa. CYIIeCTBeHHas poilk [IPH
3TOM OTBOJIHTCA PASBHTHIO TeoMeTpHyeckol HuTyroHA. CodeTaHne HArTAIHOCTH CO
CTPOTOCTBIC ABIAETCH HEOTHEMICMOT JACThHO INEOMETPHYECKHX 3HAHIH.

Marepuas, orrocsinmiica k 6nokam «Koopaunaret» M «BEKTOPLIY, B 3HAYUTE/BHON CTETCHH
Hece! B coDe MeKIpeMeTHbIE AN, KOTOPBIE HAXOMAT NPHMEHEHHE KaK B Pa3THUHBIX
MATCMATAYTECKHY OHCUHILIKNNAX, TaK H B CMERHEBIX HpEﬂMﬂl'ﬂK.

Brox «Anredpar» BKIOYACT HCKOTOPEIE BOIIPOCH! ApH{IMETHKH, PAIBHBAIOIIHE YHCIORYH)
THAAK 5—6-X Knaccos, coBCTRCHID Anrebpanviecknii Marepua, ACMCHTapHEle QYHKIIHH, a
TAKYKC MICMEHTHI BEPOATHOCTHO-CTATHCTHYICCKOH THHHH.

B pamkax Haoka «l'coMeTpiay TPaIHIHOHHO H3YHaOTCH EBKIMI0BA ICOMCTPH, YICMEHThHI
BEKTOPHOH arefpLl, TeOMETPHIECKHE NIPeo0pasOBaHuA.

JuuHoCcTHBIE, METATIDEIMETHBIC H NPCIMETHLIE PEIVILTATHL OCBOCHHA KOHKPETHOI'D
yue0HOTO npeaMers




MayycHre MATCMATHKH B OCHOBHOH IIKOJIE JIACT BO3MOKHOCTE 0OY9AI0IHMCA TOCTHYE
CIICIYEOIHY PE3YJILTAaTOB:

& HUAPAGACHUU THIHOCIHO20 PAIGUMUAT

1) yMerHe scHO, TOYHO, IPAMOTHO WANATATh CROW MEICIIH B YCTHOH M IIMCEMEHHOH PCTH,
[IOHHMATE CMBLICT TIOCTARIICIHOMN 32|41, BRICTPAMBATE apl yMCHTALHIO, NPHBOANTE TPHMETh! H

KOHTPIPHMEDEL

2) KPHTHYHOCTE MBILILIEHHA, YMEHHE PACTIO3HABATE TOTHIECKH HCKOPPEKTHTIC BRICKA3RIBALHA,
OTIHUATE THIIOTEZY OT (PaKTa;

3) OpencTABICHAE 0 MATCMATHUECKOH HAYKE Kak cepe Ienosedeckol e TeNLHOCTH, o sTamax

€ PasBHTHS, O €€ 3HAYMMOCTH N1 PA3BHTHA IMBHIH3AIHH,
4) KPEATHBHOCTh MbIIIICHAA, HHHIHATHBA, HAXOIYHBOCTD, AKTHBIOCTh NPH PEIICHIH

MaTeMATHTCCKMX 3a0a1,

5) YMEHHE KOHTPOIHPOBATH POLUECe H pe3yIILTaT yaeOHON MaTeEMaTHHECKOH NEATENRHOCTH;,
6) cnocoDHOCTL K IMOLHOHATEIOMY BOCAPHATHIO MATEMATHHCCKHX Oo0BEKTOR, 38144, pelIciHii,
PACCYIEKTICHHHA,

& MEMANPEOMEMUOM HANPASICH U

1) meproHAYATLHEIE TIPE/ICTABICIINA 00 H/leaX H 0 METOIaX MATCMATHRH Kak 00 YIHHBCPCATEHOM
A3BIKE HAYKM H TEXHHKH, CPECTEE MONETHPOBAITAA ABICHHH W IIPOLICCCOB;

2) YMEHME BUJICTh MATEMATHHECKYIO 3a0a9y B KOHTCKCTC npoGaeMHON CHTYalHl B APYTHX
JHCIHHITHHAX, B OKPYIKaAKOMEd KHIHH;

3) YMCHHE HaX0/IMTh B PA3IIMUHBIX HCTOYHHKAX HHOOPMALHIO, HEODXONHMYHO JUT PEIICHHS
MaTeMaTHYCCKHX IpobneM, U NPCICTABIATE ¢ B TOHATHOH dopmMe; NIPHITHMATE PEIIEHHE B
VCAOBHSX HETIOTHOM K 130hTOYHON, TOUHOH H BEPOATHOCTHOHR HHpOPMALIH;

4) yMeHHC TIOHHMATE H HCMOIR30BATE MATEMATHYCCKAE CPEACTRA HANTEIIHOCTH {rpapukn,
NMArPAMMET, TalIHIbI, CXeMEl H Ip.) A7 WILIKOCTPAITHE, HHTEPHpeTalii, apryMEHTALNH,

3) YMEHHE BLIIBUTATE THIIOTE3R IPH PCIICHHEH yUeOHBIX 34/1a4 H TOHAMATE HEOOXOIMMOCTE HX
OPOBEPKH;

6) YMCIIHE IPHMEHTL WHIVKTHRHEIC M NE/yKTHBHbIE CIIOCOOR PACCY #/I€HIH, BHICTD
PATHYALIE CTPATErHM PeIleHd 33149,

7) DOHHMAaHKE CYIITHOCTH ANTOPHTMHYECKHX MPeAMTHCAHEA H YMEHHE JIeHCTROBATE B
COOTBCTCTBHHE € NPe/UI0MKEHTEIM allOPHTMOM;

8) yMeHHe CAMOCTOATCTLHO CTABHTL Ligid, BRIOHPATE H CO3TABATE AIITOPH TMAL JUTA PCIICHI
VUCOHEIX MATEMATHYECKHX TPoOICeM;

9} yMeHHe IUIAHHPOBATE U OCYIECTRIATE JIEH Te/IbHOCTE, HAIPABICHHYIO Ha pelleHne 3a1ad
ACCIeOBATCIRCKOTO XapaKTepa;

& HPEELHEH!H&H HaGnRpaelenuu:

1) yMeHHe paboTaTh ¢ MATeMATHYCCKHM TCKCTOM (CTPYKTYPHPOBAHKE, HABICICOAEC
Heo0xo MOl HHGOPMalMK),

2) mnajienne HA30BLIM MOHATHIHHEIM alnapaToM:
— pa3sBHTHE NIpeACTABICHHNH 0 THCIIE,

— OBRIJASHHE CHMBO/IbITEBIM A3LIKOM MaTCMATHRH,




— H3YMECHHE XNIEMCIITapHEIX d]}'HEI.EHDHE’L'TEITI:T}{ EEBI‘ICI'IMUCTEF’I,
— (CBOCHHE OCHOBHLIX fhﬁKTOB H METOOOR NMAHMMETPHH,

— 3HAKOMCTBO C MIPOCTEHIIMMHA MPOCTPAHCTEEHHBIMHA TEIAMH H HX CBOHCTBAMH,

— opMupopatne NPEICTABACHHHA 0 CTATHCTHICCKAX 3aKOHOMEPHOCTAX B PEATRHOM MUPE H
PATHYHEIX cnocodax WX H3ydeHHd, 00 0co0CHHOCTIX BEIBOJOE H IIPOTHO30B, HOCALIMX
BEPOATHOCTHEIH XapaKTep;

3) ORMANCHUE [PAKTHICCKH 3HAUMMBIMH MATCMATHYCCKUMH YMEHWAMHA H HABhIKAaMH, WX
IpHMEHeHHE K PEIICIHIO MATEMATHYECKHX H HEMATEMATHHECKHX 3131, IPEATIONAralolIce
YMEHHE!

— BEITTONHATE YCTIERIC, THCEMEHHRIE, HHCTPYMCHTALHBIC BRIYHCICHHA, TPOBOTHTER HECIOWH hig
OPEKTHYECKHE PACTCTRI C HCNOIh3GBAHHEM TTPH HﬂﬂﬁKﬂ,ﬂj’lMUU!'H CNpaBOTHBIN MATCPHMIOR,
EAIBEYJ/IATOPA, KOMIOLIOTCEPA,

— BRUIONHATE anrebpagueckue npeodpa3loBalig PANMOHANLHbIX BRIPAKCHHH, IPHMEHATE MX
715 peIieHns YICORLIX MaTEMAaTHYECKHX 3334 | 33737, BOSHHKAIIMX B CMOKHEIX YUeOHBIX
IIpeaMeTaN:

— TMONL30OBATECA MATEMATHHECKHMH fl]ﬂpM}-’.]Iﬁ?vﬂI H CaMOCTOATSIEHO COCTARIATE (IJ'CI'[JM}"JTBI
3RBHCHMOCTEH MEETY BENHYHHAMH Hil OCHOBE obOOIMCHAA YaCTHRIX CHYHaCH ¥ JKCTICPHMCTITA,

— pelarhk TMHIICHHEE | KBaIpaTHBIE YPaBHEHHA H HEPABCHCTEA, 4 TAKGKE NIPHBO/IMMBIE K HHM
YPaRHEHHH, HEPABCHCTRA, CHCTCMEBL. OPHMCHATE I‘pa.l,}_ll'l'-lEl}!CHE MpCOCTABICHHA I14 PCIICHHA H
HCCICIOBAHHA }-’PE:IH!’-]CHHH, IICPABCHCTE, CHCTEM, MPHMEHATh HOTYHCHIEC YMCHHA 114 PCINCHHA
3aJa4 B3 MATEMATHRY, CMCIKITLIY DPEIMETOR. IPAKTHEHN,

— CTPOUTE TpadHER GYHKIMA, ONWCKIBATE UX CBOHCTBA, HCIONB30BATh PYHKIMOHAILHO-
rpaiucCKie IPEICTARISHHS A4 OIHCAHHSA W aHATH2A YICOHEBIX MAaTeMaTHUECKHX 34184 ¥
pealibHBIX 3aBACHMOCTEH;

— HCIIOOE3IOBATE I'EUME'I?H‘IECKHFT H3RIK S OTTHCAHWA TIPCOMCTOR OKDYHEAIOIICro MHDH,
BBIIOIIATL 9CPTEER, JeTaTh PHCYHER, CXEMABL, NO YCIIOBHKY 33,084,

— WAMEPHTH JJHILI OTPE3KOB, BEIMUHHE YTIOR, HCIONL30BaTh (POPMYIILL 118 HAXOMKICHHA
NepPUMEeTPOR, TUIoMA et 1 00BLEMOB FreOMETPHIESCKHY BHIYP:

— TIPHMEHATE 3HAHHS O TEOMETPHYECKHX DHIypax M HX CBOHCTRAX JUIA pelieHid
reOMeTPHYCCKHX H MPaKTHICCKHX 3a71ad;

— HCOOIB30BATE OCHOBHBIE CIIOCOORT NREICTABTEHHA H AHAIMIA CTATHCTHYECKHX JTaHHBIXN,
PeIaTh 3808491 T4 ITaX0E ICITHE 9acTOTE H BEPOATIIOCTH EJI}"IElﬁHLIX CDﬁbITﬂﬁ;

— NIPHMCHATE H3YICHHEIC IOHATHA, PEIVILTATE H METOIBI ITIPH PEIICHHH 3804 H3 DAJIHYHELX
PAzliellon KYped, 1 TOM 9HCIC 38/1a9, NE CROJATNHXCA K NETTOCPEICTRCTIIONMY MPAMCITCITHIO
HIBCCTHEIX AMTOPHTMOR,

— TOYIO W FPAMOTHO BEIPAMATE CBOH MEICTH B YCTHOH H MHCEMCHIIOH pedH, IPHMCHAL
MaTeMaTHYeCkyIo TCPMHRIIOIOTHIO H CHMBOIHICY, HCIO/IB20BATE PAAIHYHLIC AIBIKH MATEMATHKY
{(cnoBeciBli, CHMBOMYCCKHH, rpadudeckuit); oDOCHOBLIBATE CYKISHHS, NPOBOAHTE
KnaccHHKANHIO, OKA3EIBATE MATEMATHYECKHE VI BEPH/IEHHH.

Cogepmansie yuehlHoIo Kypea

Almrebpa




Asrefpanueckne BLIpazKeHNud. bYKBeHHbIE BLIPAKEHHA- (BRIPLKEHHA C MEPEMCHHBIMH ).

Uy 0B0e ZHAYCIHE OYKBEIHOro RePAKCHHA. JIOMYCTHMbIE 3IaYeHH [IEPEMERHLIX, BXOMIIHX
B ayredpanueckne Bulpaxenns. [ToncTaHOBKA BhIPAKCHUH BMECTO NEPEMCTIHBIX. PaseHCTBO
ByKBeHHEIX BhIpaKeHHH. T0XIECTBY, JI0KAIATE/ILCTBO TOAJICCTB. [TpeodpasoBaHHA BLIPAKEHHH.

CroiicTsa cTenenei ¢ ueisM nokasateteM. MHorounensl. CI0KEHHE, BRITHTANNE, YMHOMCITHC
MuorodneHoR. QOpMYIIE COKPAMIESHHONO YMHOMKEHHA: KBA/(PAT CyMMbl i KBAIpaT PASHOCTH, Ky
cymmnt 1 ky6 pasnocmy. @opMyIa pa3HOCTH KBANPATOB, opmyaa cymmt KYGos U pasnocmu
xyGo6. PaznoweHHe MHOTOYICHA Ha MHOKATEH, KBapaTHeI TPEXIICH, Bmdenaenye noaHn2o
Keadpama € Keaopamnom mpexuisene. Teopema BreTa, PasiomeHAS KBAJUPATHOTO TPCXUNEHA HA
TuHefHBIC MEOKUTETH. MHEOTOUNCHE ¢ oaHoH nepeMenHol. CTeneHs MiorouneHa. Kopens
sHoroysena. Anredpanacckan apobs. Coxpaienne qpodeit. JleHcTeusA © anrebpanyeCKHMI
npoBsmi. PalHoRankHbLIE BLIpaKeHns # 1X npeodpasoati. Cs0HCTRA KRajIPATHEIX KOpHeH 1
HX TIPHMEHEHWE B BRIMUC/ISHHAX.

YpaBHenus n HepaBeNCTRA. Y paBlcHAE ¢ 0/110MH nepeMerHoH. Kopens ypaBICHHA. Juneiinoc
ypasnenne. KragpaTHoe ypasaenne: Gopmynia KOPHEH KR IpAaTHOTO ypaBHETHA, Pemenue
PALHOHATEHbIX YPABHeHNHA, YPABHCIHE ¢ ABYMS NEPEMCHHAIMU, PCIICHAE YPABHCHHA € ABY M3
nepeMcHHEBIMH, CHeTeMA YpapHeH ] PeIIeHHE CHCTEMEL Crcrema JBYX THHEHHLIX YPABHCHIH
C ABYMA MepCMEHHBIMH; PCIICHHE MOACTAHOBKOM B anredpandccKiM C/I0METHEM. VpagHenue ¢
HECKOTIBKUMH TIEPCMEHHEIMH, [IPHMEpE! PeLieHHs HeTHHEHHbIX cHCTeM. [TpuMeptl pemenna
ypasHCIHHA B Le/bix JHCIAX,

HepaseHcTBO ¢ OIMOH nepemMeHHoil. Pelnenye HepapeiICcTea. JNTuneiinnic HEpaReHCTEA C OTHOH
EPEMCHHOM M WX CHCTEMEL KpasiparHbic HEPAREHCTRA. Hpumepsr pewtenud OpooHo-TuHednmY
nepagencmes, TMCI0BEIC HEPABEHCTRA ¥ HX CBOHCTEA. JJ0KAIaMENbCmE0 YHCIOGHIX U
azeBpauIecKux HEPUBEH MG,

Yucaossie pynxuun. [Tonarne dysxuun. Odaacts onpejeienus gyaxuun. Crocodml sagaHms
dyukim. [paduic pynkups, Bospactanne o YOLIBaHEE QYHKIMH, HAHOOMBIICE H HAMMCHBIICE
3Hauenns PYHKIEY, Hy/ M QYIKIEE, TPOVMEKYTKH MAKOTOCTOAHCTBA. Teie rpagHKos
hyHKIMA.

@yHKIMH, OIMHCHBAKNINE MPAMYIO H 00PaTHYIO NMPOTOPIHOHATBHYH) 3AaBHCHMOCTH, HX
rpaduiu. JIHECHEAA QYHKUMA, c¢ TPAPHK, TeoMeTPHYCCKEE cMBICT KO3 (QHLICITOB.
Tunepbona. Kpaaparuanas Gyukmms, ee rpadum, napadbona. Koopaunars: BeplIHHE! 1apaboikl,
ock cuMMmeTpa. Cmenennvie yHKyui ¢ namypaisrum roxasamenes, ux zpagpuxcy. 'padukn
dyHKUMi; KOpeHEb KBAIPATHEIA, KOpeHb KyOrgcckuil, Mogy/is. Menomiosanne rpagukon
dyIROAR 114 peieHus YPaBICHHAH H CHCTEM.

TIpusmeps! rpahuHccKuX 3aBHCHMOCTEN, OTPAKAIOIINX PeallbHBIE IPOIECCEl: Konchanue,
[IOKA3ATETRHEIH POCT; YHCIOBLIC GYHKYUN, ONUCHBLIOUUE IMY NPOYECCH.

MapaniensHpiit nepenoc rpadMKos BA0/b 0CeH KOOPIHHAT H CUMMEMPUL OMHOCUMETLHO 0Cell.

Koopaurate:. H3o0pakennue YHCET TOUKAMA KOOPAMHATIOH IpsaMoi. ['eomeTpryueckuil cMbicl
MOZIYNA 4HC/1a. YHCTIOBEIE MPOMEKYTKH: HHTEPBAT, OTPE30K, Tyd. Popayaa paccmoanus
MEHCAY MOUKAME KOOPOUNamIo RpAMoN,

JlekapToRr! KOOPAHHATEL 0 INOCKOCTH; KOOPAHAATH To4kH. KOOPAHHATE CCPCIHHE OTPE3KA.
Mdopmyna paccTOIHAS MEEKIY IBYMA TOUKAMH NMI0CKOCTH. Y PABHCHARC IPAMOT, YTIOBOH
KoatdmiMenT IpaMoi, YCII0BHE MAPALTSIEHOCTH NPAMBIX.

I'eomerpasa

HauaibOble MOHATHA H TeOpeMEl FEOMETPHH.




Bo3HEKHOREHHC TEOMETPHH M3 NPAKTHEN. [ coMeTpHICCKue (PHTYPHI 1 TCTA. PapelicTBo B
reomeTpru. Touka, TPAMAs B MIOCKOCTh. [TOHATHE 0 rEOMETPHIECKOM MECTE TOYEK.
Paccrosmue. Orpezox, ny4. Jlomanas. Yron. [Ipauo yroa. (lcTpbie ¥ TYIbIE YTIILL
BepTHKAILIEE B CMEKHBIE YIUIEL bHCCEKTPIHCA yria H ¢€ croiicTra. [NapannennHbic H
nepecekarnaces mpambic. [lepnes Ky IAPHOCTE TPAMBIX. TeopeME! 0 DAPATIENILHOCTH H
NMCPIEH;IHKYIPHOCTH TpaMbixX. CBOHCTRO CCPEIMHHOTO IIEPHEIAAKYIAPE K OTPE3KY.
TMepnenanKyIAp B HAKIOHHAS K IPAMOi. MHOTOYT0/IbHHKH. OKpYEKHOCTh M KPYT.

HarnsiHeic npeacrapneH s O MPOCTPAHCTBCHHBIX Telax: KyOe, Napaie/ieminene, 1pH3IMe,
[HpaMune, mape, cdepe, KoHyce, nHmMHApe. [TpEMEpH ceuenuii, [TpuMepsl paipepToK.

Tpeyroabauk. [Ipavoyrosibie, OCTPOYTOIBHAIE, H TYTIOYTOIEHEIC TPEYT OJILIHKH. BricoTa,
MeIHaHa, GHCCCKTPHCA, CPEAHAL THHUA TPEYTONhHKKA. PABHODSAPCHHBIE M PABHOCTOPOHIAC
TPCYTOIBHWKH; CBOHCTRA H TPA3HAKH parnodeapeHHOTO TPEYIOIBITHEA.

Ilpr3HaKn PaBCHCTBA TPEYTOMBHUKOR. HepaBeHCTRO TPEYTONbHHKA. CyMMa yIIioB
TpeyronbEyMKa. BHCIIHKE YIITHI TPEYTOIhHUKA. 3aBHCHMOCTD MEKILY BCTHIHHAM CTOPOI H YTJIOR
TpeyromsErka. Teopema Paseca. llonodne TPCYTOIBHHKOR, koadhHimenT nogodua. lpusnaxu
no;j106ua Tpeyroienukes. Teopema llndaropa. [lpusHaky pasencTBa NPAMOYTOIBHEIX
TPeyrONEHHKOB, CHIYC, KOCHHYC, TANTCHC, KOTAHTEHE OCTPOro Yria IpAMOoyrolkHoro
TpeyronsIka 1 yrios ot 0° 1o 180°; npupenenue K 0CTPOMY yri1y. PelmeHMe NPAMOYTOIBHBIX
Tpeyro:LHKoB. OCHOBHOE TPHTOHOMETPHHECCKOE ToXAeCTBO. DopMy ikl, CBAIRIBAKIILIME CHITYC,
KOCHHYC, TAHTEHC, KOTAHTCHE OJHOTO W T0T0 A€ yria. TeopeMa KOCHHYCOB i TeOpeMa CHHYCOR;
IpUMEPH! HX TPHMEHEHHH JUIS BLITHCICHHA 31EMCHTOR TPeY I0MbIAKA.

ZameqaTeILHLIE TOYKH TPEYTONBHUKA! TOYKH NEPeceueH s CePCIHHHbBIX [TEPICITHKYISIPOL,
GrcceTpHe, Meauan. Oxpyocnocms Jiepa.

YeTnipexyroabHaK. [lapaiuielorpaMm, ero CROicTaa U npi3Haky, [IpaMOYTONIEHEK, KBA/(PAT,
poMO, Mx cBOHCTBA H NpU3HaKy. Tpanciusd, cpe/iHas THITHA TPaneuH; pasrnobenperHHas
TpaneliHH.

MuooroyroasHHKH. BLImyEisie MEOIOYI0IEHHKE, CyMMa YIJI0B BEITYKIOTO MHOIOYTOIBITHES,
Brincaniibie B OOHCAHHBIE MHOTOYTOIBHHKM. [IPaBHILARIE MHOIOY1TOIBITAKH.

Oxpy#kuocth u Kpyr. [lentp, pamuyc, guaverp. Jlyra, xopaa. Cexrop, cerMeHTt. LieHTpatbHbIN,
BIIMCAHHEIH YTO; BeTHYHHA RiHCAHHOTO YIIa. Bianvuoe pacnonoxerne npavMoi 1
OKPYKHOCTH, dgyx oxpyycrocmei. Kacatenbias H CeKyllas K OKPYIKHOCTH, PaBEeHCTBO
KacaTebHbIX, IPOBEICHHEIX H3 OIHOM TOUKH. Mempuyeckue cOOMHOUENN 6 OKDYNCHOCTRU .
croficmea ceryuuy, kacameisiolX, xopd. OKpVIKHOCTE, BIHCAHHAS B TPEYTONLHHEK, H
OKPYIKHOCTB, OIHCAHHAA OKONO TPEYTONbHUKA. BIMCAHNEIC H OMHCAHHbBIE

YETHIPCXYTONGHHKH, BRUCAHHbIE U ORUCANIBIE GRPYICHOCIY RPABUABNO20 MHOZ0YZ0IbRURA.

Himepenne reomerpuyeckux seanann. Jnuna orpeaka. [lmuma noMasoH, nepuMerp
MHOTOVTONBHEKE. PaccTosnue oT ToukA Oo npaMoit. Paccrosiie MCOKTY NapalllenbHbMH
NpAMBIME. JUTHHA OKPYKHOCTH, YHCIIO T A1HHA AyTH. Beanuunna yraa. I'pagycHad mepa yraa,
COOTBCTCTRHE MEM Y BE/IMUMHON YITIa M ITHHOH TyTH OKPYRHOCTH. [[0HATHE 0 niomaim
iockEx Guryp. Parnococrasnenneic ¥ papHOBETHEHE (urypsl. [LIOIMATE TPAMOYTONEHHK,
[L1omane Dapauie orpaMma, TPeyToILINKa H Tpanenu (ocHoBHke hopMynnr), DopMyIkL,
BLIPAKAIOIIHE IIOMATE TPEYrOIbHUKAD 4€PC3 OBC CTOPOHE H YTOM MeRJLly HUMH, Yepes
REPUMEmP U paduyc enucannoli oxpyxcrocmu, @opyyaa [epona, Ihiowads vemeipexy2olsiurka.

llmommane Kpyra ¥ 1oeilajib CCKTOpa.

BexTophl.




BekTop. Jlmuna (MoOyns) sekTopa, KoopanHaTEl BEKTOPA. PapencTeo pekTopon, Onepanny Hal
BEKTOPAMH: YMHOKEHHC Ha HMCTIO, CIOKCTIHE, PULOJICCHIUE, CKATAPHOE NPOHIBEICHHE, YT

Me#, Iy BEKTOPaMH,

eMble pe3V.ILTATE] HIVICHHN yaelHOI e HpeIMera

ILiawn
Harypanbneie anesa. [Apodu, PaunoHaILILIE THEI2
BrmyekHdK HAYHUTCA!
+ OUEPHPOBATH TIOHATHIMH, CBAIAHHABIMAU € TETHMOCTBIO HATYPATEHBIX HHCEL:

* BLIPAKATH YMCIA B YKBHBAICHTHEIX opMax, BHIOHpas panbonee NOTXOIAINYIO B 3aBHCHMOCTH
0T KOHKPETHOH CHTYALHH,

* CPABHHBATH H VIOPAQOHHBATE palHOHATEHBIE YHCITA,

* BRIIOHATE BEIMHC/IEHHA C PalHOHATEHEIMH YHCTAMH, COYETAT YCTHBIC H NHCAMEHHLIC IPHEMbI
BEITHCTIEHHH, TPHMEHEHHE KATbKY IATOPA,

« HCHOML30BATh NOHATHA H YMEHH, CEA3aHHBIC ¢ IPONOPIHOTATEHOCTEIO BEMHYHH,
MPOLEHTAMH, B X0/1¢ PCIICHMA MATEMATHUSCKUN 3a7aT | 3a/1a4 H3 CMEKHBIX IPEIMETOR,
BRINOHATEL HECTOWHEIC IPAKTHHECKHE pacu€rsl.

HelicTBRTEIbHLIE THCTA

BhiIIYCKHHK HAY4HTCA!

* HCOOJIBIOBATE HAYATLHLIC TIPEICTARIEHHA 0 MHOKECTRE JCHCTBHTE ThHBIX JHCEN:
* QUEPHPOBATh NOHATHEM KBAAPATHOTO KOPHS, NPUMEHATh €0 B BEIMHCICHHAX.
Anrefpan4eckae BLIPAKCHUA

BhUIYCKHIK Hay4YHTCA:

» OIEPHPOBATH NOHATHAME (TOKIECTRO Y, (TOXKISCTBEHHOE [IPeoOpasoBaHyey, PIaTh 3a1aty,
comepale GYKBeHHbIE JaHHEIC; paboTars ¢ QopMyTamMu;

* BRUIO;IHATE TIPEO0Pa30BaHKA BLIPAKECHHMH, COJCPRAITHX CTENeHH C IETLIME DOKA3ATE/AMHA H
KBAJIPATHRIE KOPHH,

« BRILIOJIHATE TOKIESCTBEHHBIC TPeoBpaszoBaHmy PAIHONATEHBIX BRIPDAKCIHH Ha OCHOBE IIPaBMll
TeHCTRUI HAD MHOTOYWISHAMH M ATrefpanieckumH JpodaMH:

* BLITONHATh PA10KeHHC MEOTOWIEHOB HA MIOKHTEIH.
Ypasaeans
BrmyckHUK Hay49HTCH!

* PelliaTh OCHOBHBIE BM (bl PALHOIATLHEIN YPaBHEHHI ¢ OIIOH IIEPEMEHHON, CHCTEMEI IBYX
YParHEeHHI ¢ IBYMA NEPEMEHHBIMH,

* MOHWMATE YPARHCHHE KAK BAKHeHA Y0 MATCMATHISCKYID MOJIE! b T4 ONHCAHAS H H3Y1EHHA
pasHoo(PaIHLIX PEATbHBIX CHTYALHH, PCIIATh TEKCTORBIE 34/1a9H ANTCOPAHYECKAM METOOM;

Hepagrcncrea

BEIMYCKHHK HAyYHTCH:




* IOHHMATH ¥ TIPUMEHSNTh TEPMAHONOTHIO H CHMBOTHKY, CBA3AHHBIE C OTHOIIEHHEM
HepaBeHCTRA, CBOHCTRA THCIOBRIX HCPABEHCTH,

* peiuath THHEHHBIC ICPARSHCIBA ¢ ONHOMH lIePEMEHHOH M HX CHCTEMEL; PCINATh KBAIPATHRIC
HEpABCHCTRA ¢ OI0Poii Ha rpadHIeCcKne NPeJCTABICHH;

Ocnopasic nonarna. Unc.rossie PyHKnHM
BRIOTYCKHUK HaYIHTCH:

* IOHUMATE W HCIONB30BATE VHKUWOHATLIEIE [IOHATHA H 351K (TEPMUHBL, CHMBOTHUCCKHE
O00THAYMEHHH ),

+ ¢TPONTE TpaduKH HIEMCHTAPHRX (DVITKIHHA; HCCIIEI0BATD CBOHCTEA THCIORRIX (pyHKIHHA Ha
OCHOBE H3yUeHWs [I0BCTICHMS MX 1 padHKoB;

Harnsaaan reomerpas
BRIIyCKHHK HaYIHTCA:

* PACIO3HARATh HA YEPTCIKAX, PUCYHKAX, MOJETAX H B OKPYKAIOIIEM MHPC ILIOCKHE 1
HPOCTPAHCTREHHLIC TCOMETpHYECKHE (HIYPEI;

« PAcII03NABATH Pa3BEPTKH Ky0a, IPAMOYOlILHOTO TIAPA/IENeNHIICIa, * CTPOHTE PA3BEPTKA Ky0a
H OPSAMOYTONBLHOTO NapaiieNieITHIena,

* OIPENEIATH M0 THHEHHBIM pasMepaM pasBEPTKH (rrypel THHEHHBIE PAIMCPEL CAMOH
* BEIYHCIATE ODLEM MPAMOY'OIBHOTO Mapaielenineaa.

Teomerpatcckne GUIypLI

BrINYCKHHE HAYHMTCH!

* IOIRIOBATECA AILIKOM TEOMETPHH JIT OTHCAHHA OPCSIMETOBR OKPYAAIOIICTO Mupa 1 HX
BIAMMHOTO paciiofioiKeIn,

« PAcTOAHABATL B W300pakaTs HA YCPTEKAX H PHCYHKAX TCOMCTPHIECKHE (PUIyPEI H HX
KOH(pHIYPallMH;

* HAXO/HTh JMAYCHHAS JIHH JIHHeHHEIN 2ICMEHTOB (PHUIYD M WX OTHOIICHHS, IPEIYCHYH Mepy
vraoe o1 0° jo 180°, npaMeHas onpeaeieHus, CRoHCTBA H DPH3HAKH (PUI'YD W HX 3/IEMEHTOB,
oTHOmMEeHNA GHIYDP (PABEHCTBO, ToJ00HE, CHMMETPHH, HOBOPOT, NaPa.LIEIbHEIH Nepenoc);

* QOEPHPOBATE ¢ IIAYANEHEIME MOHATHAMHE TRHTOHOMCTPHE H BhRITIOJIHATE 3TCMCHTAPHEIC
OIEpalve Hal q)}TIRlIHHMH Y¥IIOR,

* PEIATE 3AMaYH Ha [0KA3aTelIbeTRO, OMHPAICh Ha H3YYEHHbIE CBOMCTBA QHIYP H OTHOLICHHH
MENIY HHMH H IPHMEHAA W3YYEHHbIE MCTOILI IOKA3aTeTbCTH;

» peliaTy HECI0KHEIC 3A0aYH Ha MOCTPOEHHE, IPHMEILES OCHOBHEIE AMTOPHTMEL HOCTPOSHHS ¢
HOMOLIBIO THPKYIA H THHEHKY;

' PeLIEATE llpﬂC'!‘Eﬁ]]]HC MIANAMETPHYCCKHE 3304 B NPOCTPaRcTRE.
HT!-HE[}EI-IEE reoMeTpHUCCKHX BCJIHMHA
BI:III}’C-KHHK Hay¥THTCA.

* HCTIOMB30BATL CBOHCTBA HIMEPEHHAA IJTHH, TIOME/EeH | YIJIOB [IpH pelleHHH 3a,1a9 Ha
HAXOAEISHHE jI/IMHBI OTPCKE, ITHHEL OKPYHHOCTH, JIMHB] IYTH OKPYRHOCTH, TPAIYCHOR MEpPh
yTIIa;

-




* BRIYHC/ATh TUIOMIAIH TPEYTOIBHHKOR, TTPAMOYTONLHHKOE, [1aPA/ICOTPAMMOR, Tpaleltii,
* BRIYHCAHTL TTHHY OKPYAHOCTH, LMY I¥TH OKPYAHOCTH;

* pelaTh NPAKTHYECKHE 341891, CBA3AHHBIE ¢ HAXOUCICHIEM reOMETPHYECKHX BEIHYHH
(HCIIOAB3YA MPH HEOOXOIMMOCTH CTIPABOYHHKM H TEXITIICCKHE CPE/ICTRA).

KoopaaHaThi
BLIMyCKHHK HAYYHTCA:

» BEIYUCTATE ITHHY OTPE3KA 110 KOOP/IMHATAM €T0 KOHIIOR, RIHHCIATE KOOP/IHHATLI CEPEIHHhI
OTpeIKa;

* HCTIOUIB30BATH KOOPIWHATHEIH MCTO IS W3yHeHs CBOHCTR NPAMBIX H OKPYHKHOCTEH,
BerTopsl
BLIOTYCKHHK Hay4HTCH!

* OIEPHPORATH C BEKTOPAME, HAXOIWThH CYMMY H PasHOCTh JBYX BCKTOROR, 3a0aHHLIN
reoMeTpHYCCEH, HAX0AWTh BEKTOR, pﬂBHMﬂ P3RS TEHHIO 3aTaHHOID BeKTORa Ha MHCIIO,

s HaXOMTh 114 BEKTOPOBE, 3WdHHBIX KOOPITHHATAME AJTHHY BEKTOPA, KOODIHHATE CYyMMEL H
Pa3HOCTH IBYX H donee BEKTOPOB, KOOPDIHHATE OPOHIRE/ICHHA BCKTOPE HA MHCNO, NpHMEHAA
IpPH IIEDﬁXDB}IMGC’IH coMeTaTe/IbHEIH, HEPEMECTHTE.'II}H}:]ﬁ H pﬂCHpCI[E.-'IHI'E;[th]ﬁ FAKOHBL

* BEIYHC/IATH CKATAPHOC IPON3BEASHUE BEKTOPOR, HAXOIHTE YTOI MEHLY REKTOPaMH,
VCTAHABIHBATH NEPICHIHKYIAPHOCTE IPAMBIX.

[{MEH.EI_H.]’]H o-TEMATHHCCKOE ILTAODHPOBAHHEE

Maremaruka. ¥ xiaace

Paapen: «MaTtemaTukan

Ne HanMeHOBAHHE TEMBL K-Bo wacos

BHEBOHCANHAN OKPYEANCTE |

buccexrpuca yria. Teopema ob yrie Meswny GHCCEKTPHCAMH.

deaumocers, HOI n HOK,

2 Jenumocts. HanGonsiwit ofumii genutens, Hamsvensines obwee
KpaTHOE.
3 AaroputMd EBknnna, I
BenomMoraTelsHAR OKPYAHOCTD |
4 = &
BroucalHeii 4 euTpalbHEE yEib.
g OMHCAHHAR OKPYHHOCTE TPEYTOIBHHEA. |
& MeTon pcIOMOTraTENRHOH OKPYHHOCTH. 1

KeanpaTHlil Tpex4.aen ]

KEeanparHelil TpexuieH.

g Mopmyaa KopHell KBATpaTHOrO VPABHEHNA, 1




Teopema Buera,

10

[anboneines H HAKMMEHRIIEE IHAUSHHE KBAOPATHONO TREXIIEHA.

11

HupapHadTil H PONECEEI

Husapnant

12

,[[DIIMHH'TEJII: HELIE TOCTPOCHHA

YV opoeHHe MeIHaHRL

C PEIHAA JAHHKHA TPEYTOIBHHEA.

Teopema o mponopukoHaiLHEX oTpeskax. llpouienqe
OHCCEKTPUCHI,

CpaBHEHHA N0 MOLY.10

Jenumocts. Jdenenne ¢ 0CTATROM,

CpaBHeHUE 110 MOTYITHY,

17

I"pade
I 'pather. Finepossl rpadisl.

18

OpHeHTHPORAHHEIE rpadiel.

19

[peofpaioBaHia MIOCKOCTH

JIBHMEHHE 1IOCKOCTH,

20

Mpeotpasosanus NOIO0HA.

21

MoMoTeTHA.

Haes noieuera ARyMA ciocobave

Hogcuer apymy cnocobamy

Heparenerea

ILDIEEEE[TEJ'J bCTED HEPABSHCTH,

HeparencTea 0 cpegHUY.

OpTonentp, opToTpeyroILHHE

Touka NnepeceHeHd BRICAOT.

OpTOTPEYTOTEHHE.

OpToneHTp, OPTOTPEYTONILHAK

| Ipsiman 3#aepa,

OKpy#HOCTE ISBATH TOYSK

KpaapaTHEIi Tpexsnen

KraapaTHENi TpextineH.

30

Teopema Brera.

MaremaTHUYECKHE HIPLE

Hrpw

HD.EI,E"-IET BAPHAHTOR




KomburaTopuka.

| [nacyer BApHAHTOR.
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