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PABOYAS IIPOTPAMMA
y4eOHOro ImpeaMeTa
«Marematuka» 5-9 ximaccol
npeaMeTHas 0o01acTh «MaTeMaTrka U UHPpOpMaTHKa

JHanHas pabovas mporpamma 0 MaTeMaTHKe Ha YpPOBHE OCHOBHOIO 00Iero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE OCHOBHOW oOpazoBarenbHOM mporpaMMel MBOY «'umnuazust Nely,
(byHIaMEHTAILHOTO Spa CO/IEPKAHU 00pa30BaHMs, U YUYUTHIBAET €€ OCHOBHBIC LIENU U 33/1a4H.

IIporpamma pa3paboTaHa ¢ y4eTOM NPEEMCTBEHHOCTH y4eOHOM MpOorpamMMbl [0 MaTeMaTuke
HayaJlbHOro oO0IIero o0pa3oBaHUs M IO3BOJIAET OOYYAIOIIMMCS HPOJODKUTh MAaTEeMaTHYECKOe
o0Opa3oBaHue Ha JPYyroM YpoBHE. B Hel yUUTBIBAIOTCS OCHOBHBIC MICH WM TIOJIOXKCHHUS MPOTPAMMBI
pa3BuTHS U (OPMHUPOBAHHS YHUBEPCATILHBIX YUSOHBIX ICHCTBUIA.

Henn:

1) oBnageHHWe CHCTEMOW MaTEMAaTHYSCKUX 3HAHUH W yMCHHUH, HEOOXOJUMBIX IS
INPUMCHCHUSA B HpaKTI/I‘ICCKOI\/JI ACATCIIBHOCTH, H3YUCHUA CMCIKHBIX AUCHHUIUIMH, MTPOAOJIKCHUA
oOpa3oBaHus,

2) WHTEUICKTyallbHOC pa3BHTHE, (OPMUPOBAHHWE KAYECTB JIMYHOCTH, HEOOXOIMMbIC
YeJIOBEKY JUIs MOJIHOLICHHOM >KU3HU B COBPEMEHHOM OOILECTBE, CBOMCTBEHHBIX MaTeMaTHYeCKOU
ACATCIIBHOCTH, SCHOCTb, TOYHOCTH MBICIM, KPHUTHYHOCTHL MBINUJICHUA, WHTYHULUA, JTOTHYCCKOC
MBIIUICHUE, 3JIEMEHTHl AJITOPUTMUYECKON KYJIbTYPbl, HPOCTPAHCTBEHHBIX IIPEICTABIICHMIA,
CHOCOOHOCTH K MPEOJI0ICHUIO TPYIHOCTEH;

3) QopmupoBaHHE MpPEACTABICHUN 00 HIEIX U METOJaX MAaTEMAaTHKH KaK YHHBEPCAJIbHOTO
A3bIKA HAYKH U TCXHUKHU, CPCACTBA MOJACIIMPOBAHUSA SIBIICHUUN U IIpOLECCOB;

4) BOCIIMTAHUC KYJIbTYpPbl JIMYHOCTH, OTHOUICHWA K MATCMATHKE KaK K YacCTu
00111e4eNI0BeYeCKON KyIbTYyphl, UTparoliei 0coOyI0 poJib B OOIIECTBEHHOM Pa3BUTHH.

Maremaruueckoe oOpa3oBaHUE SBISIETCS 00s3aTENbHOW M HEOTHEMIJIEMOW YacThbio OOILEro

0o0pa3oBaHus Ha BCEX YPOBHIX 00pa30BaHMUS.
1. Ilnanupyembie pe3yJIbTaThl H3yYeHUS Y4eOHOI0 MpeaMeTa

Harypaabnblie uncaa. /I[podu. PannonajbHbie ynciIa

Buinyckuux naywumes:

® [IOHUMATh OCOOCHHOCTH JECATUYHON CUCTEMBI CUHUCIICHUA,

® OIICPpUPOBATH IMOHATHAMU, CBA3aHHBIMU C JCIMMOCTBIO HATYPAJIIbHBIX YHUCCII;

® BLIPpAXKATh 4YHCJIAa B OSKBUBAJICHTHBIX (I)OpMaX, BLI6I/Ipa$I HanOoee noaXoadAmyro B
3aBUCHUMOCTH OT KOHerTHOﬁ CUTyalluu,

® CPABHUBATH U yHOPAAOUYUBATL PAIUOHAJILHBIC YUCJTIA;



® BBITIOJTHATh BBIYHMCICHUS C PANMOHATBHBIMU YHCIAMHU, COYETasl yCTHhIE M THCHMCHHBIE
pUEMBI BBIYUCIICHUH, TPUMEHEHUE KAJIbKYJISATOPa;

® [ICIIOJIb30BATh TOHATUS M YMEHHUS, CBS3aHHBIE C MPOMOPIHOHAIBHOCTHIO BEJIWYHH,
INPOLEHTAaMH, B XOJI€ pELICHUS MaTeMaTU4YecKuX 3aJad M 3a7ad U3 CMEXHBIX IPEIMETOB,
BBITIOJIHSITh HECJIOKHBIC MPAKTUUECKUE PACUETHI.

Buinycknux noayuum 803M04CHOCHb.

® [IOBHAKOMUTHCsA C NMMO3UMIIUMOHHBIMH CUCTEMaMHM CUYMHCIICHUA C OCHOBaHHAMHM, OTIIMYHBIMH OT
10;

o erIy6I/ITB U Pa3BUTH NPCACTABJIICHHUA O HATYPAJIbHBIX YHUCJIaX U CBOMCTBax JACIIUMOCTH,

® HAYUYNUTBHCA HCIIOJb30BATh HpI/IéMI)I, pauvOHATIM3UPYIOIIHUEC BBIYHUCIICHUS, HpI/IO6peCTI/I
IPUBBIYKY KOHTPOJIUPOBATH BBIUMCIICHUS, BbIOUpas MOAXOASAIINN AJI CUTYalMH CI10co0.

JlelicTBUTEIbHBIE YU CJIA

Bbll’lVCKHuK HAYy4YumicA.

@ JICII0JIb30BAaTh HAYAJIbHBIC ITPCACTABICHUA O MHOKCCTBC ﬂeﬁCTBHTeHLHLIX YHUCCII,
® OIICPUPOBATH IMOHATHEM KBAJIPATHOT'O KOPHS, IPUMCHATH €TI0 B BBIYUCIICHUAX.

Bbll’lVCKHuK noay4un 603MOHCHOCHb.

®pa3BUTh IMPEACTABICHHE O YUCIC M YHUCIOBBIX CHUCTEMaX OT HaTypaJbHBIX 0O
JICWCTBUTEIILHBIX YHCEI; O POJIH BEIYUCICHUH B IPAKTHKE;

® Pa3BUTh U YIITyOUTH 3HAHUS O ACCATUIHOMN 3aITUCH AEHCTBUTENBHBIX YHCeN (MEPUOANYECKIE
U HETIepUOANYECKUe ApooH).

N3mepennsi, npudInKeHUs, OLIEHKH

Buinyckuux nayuumes:

® ICIIOJIB30BAThH B XOAC PCIICHHA 3aJad OJJICMCHTAPHBIC IIPCACTABIICHHA, CBA3AHHBIC C
HpI/I6J'II/I)KéHHI)IMI/I 3HAa4YCHUSIMHU BCINYHNH.

BbanCKHMK NOJIYYUNT 603MOICHOCNLDL.

® [IOHATH, YTO YHCJIOBBIC JAHHBIC, KOTOPBIC HCIIOJIB3YIOTCA OJId XapaKTCPpHUCTUKH 00BEKTOB
OKpPY)KAIOIIEr0 MHpa, SBISIOTCA MPEUMYIIECTBEHHO MNPHOMKEHHBIMM, YTO IO 3aluCH
npUOMIKEHHBIX 3HAUEHUH, collepiKaliuxcsd B MHGOPMAIMOHHBIX MCTOYHHMKAX, MOXXHO CYIUTH O
MOrpCIIHOCTH HpI/I6J'II/I)KeHI/I$I;

® [IOHATH, YTO MOTIPCHIHOCTL PE3YyibTara BEIUHMCIICHUH JOJDKHaA OLITH cousmMepuma ¢
MOrp€IIHOCTBIO UCXOJHBIX JaHHBIX.

Auaredpanyeckune BbIpaKeHH

Buvinycknux nayuumcs.




® OIIEPUPOBATHh TOHATHUSAMHU «TOXKAECTBO», «TOXKICCTBEHHOE IMPeoOpa3oBaHUEy», pellaTh
3aJaun, coJieprkaiire OyKBeHHbIe JaHHbIe; padoTaTh ¢ hopMyaMu;

® BBLITIOJIHATH MTPE0OPa30BaHUs BBIPAKEHUHN, COJAEPKAIIUX CTENEHU C LEIbIMU MOKAa3aTeIsIMU
U KBaJ[paTHbIE KOPHU;

® BBLITIOJIHATh TOXKJIECTBEHHBbIE IMPEOOPa30BaHMs PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
MpaBWJI ACHCTBUI HAJ MHOTOWICHAMH U alreOpandyecKuMu Ipo0simMu;

© BBITIOJIHATH PA3JI0KEHHE MHOTOUJICHOB HA MHOKHUTEIIH.

Buinycknux noayuum 803MOHCHOCHIL HAVYUMbCA:

® BHINOJIHATE MHOTIOLIAroOBble MPEOOpa3OBaHUs pPAllMOHAIBHBIX BBIPAKEHHUH, NPUMEHsA
HIMPOKUI HAabOp crIOcCOOOB U IPUEMOB;
® [IPUMEHSATh TOXKIECTBEHHBIE NPe0Opa30BaHMs AJIS PEIEHUs 3a/1a4 U3 Pa3IMYHBIX pa3zeiioB
Kypca (HampuMmep, 7Sl HaXO0XKIEHUS] HAanOOJIbIIET0/HAMMEHBIIIETO 3HAUYCHHSI BEIPAKECHU).
YpaBHeHust

BbanCKHMK HAYy4YumcA.

e peliaTh OCHOBHBIE BUbI PALlMOHAIBHBIX YPAaBHEHUM C OJAHOW IEPEMEHHOM, CUCTEMBI ABYX
YPaBHEHUU C ABYMs IICPEMEHHBIMY;

®[IOHUMaThb YPAaBHEHUE KaK BAKHEHIIYI0O MAaTEMATHUYECKYI0 MOJEIb [UIsl ONMCAHHUA WU
U3y4eHHs] Pa3HOOOPA3HBIX pEANbHBIX CHUTyallud, pelaTh TEKCTOBbIE 3a/aud ajaredpanyecKum
METO/I0M;

® [IPUMEHATh TpapUuecKue MpeACTaBICHUs I UCCIEIOBaHMs YpaBHEHUH, HCCIeJOBaHUS U
peleHusl CUCTEM YPABHEHUN C JBYMS IIEPEMEHHBIMM.

Buinyckuux noayuum 603M0HCHOCIb .

® OBJIQZICTH CIICIIMAIEHBIMU NMPUEMaMU PEIICHHs] YPaBHEHUH M CHCTEM YpaBHEHHIA; YBEPEHHO
NPUMEHSTH amnmapar ypaBHEHHU /ISl pelleHHsl Pa3HOOOpPAa3HBIX 3a/a4 U3 MAaTEMaTHKH, CMEKHBIX
IPEIMETOB, IPAKTHUKH;

e IPUMEHATh TpaduUuecKhe TPEACTABICHUS ISl HCCICNOBAaHHUS YpaBHEHHH, CHCTEM
yYpaBHEHMH, cofiepKalnx OyKBEHHbIE KO UIIMESHTHI.

HepaBencrBa

Buinycknux nayuumes.

® [[OHUMAaTb W TIPHUMCHATH TCPMHUHOJOTHUIO W CHUMBOJHMKY, CBA3aHHBIC C OTHOIICHHUEM
HCPAaBCHCTBA, CBOMCTBA YHCJIOBBIX HCPAaBCHCTB,

® pCIaThb JIMHEWHEBIE HCpPaBCHCTBA C O)IHOI\/'I nepeMeHHoﬁ " X CUCTEMBI; PCIIaTh KBaJAPAaTHLIC
HEpaBEHCTBA C OMOPOH Ha TpaduUecKue MPeICTABICHNUS,

® IPUMEHSTH anmnapaT HEpaBeHCTB IS PEIICHUs 3a/1a4 U3 Pa3InYHbIX pa3lesioB Kypca.



Buinyckuux noayuum 603MOHCHOCHb HAVYUMbCAL:

® pa3HOOOpa3HBIM MMpHEMaM [[0Ka3aTelIbCTBA HEPABEHCTB; YBEPEHHO MPHUMEHSTH armapar
HEPAaBEHCTB Ui pELIECHUS pa3HOOOpa3HbIX MAaTeMaTHYECKMX 3aJad M 3a4ad M3 CMEXHBIX
NPEIMETOB, TPAKTHKH;

e [IPUMEHATh TrpaduvecKue TMPEACTABICHUS JUIS HUCCIEIOBAaHHUS HEPAaBEHCTB, CHCTEM
HEpPaBEHCTB, COZEPKALINX OyKBEHHBIE KOI()(DUIIUCHTHI.

OcHoBHbIE NOHATHSA. UK c/I0BbIE PYHKIMH

Buinyckuux nayuumes:

® [IOHUMAaTh M UCIIOJIb30BaTh (YHKIIMOHAJIBHBIC IMOHATUS U SI3BIK (TCPMHUHBI, CHMBOJINYECKUE
0003HaYCHHS ),

® CTPOUTH rpadUKH 3JIEMEHTAPHBIX (DYHKIIHIA, HCCIIEI0BATh CBOMCTBA YUCIOBBIX (DYHKIIUH Ha
OCHOBE U3YYCHUS MTOBEJICHUS UX TPAPHUKOB;

® TOHUMAaTh (DYHKIIMIO KaK BKHEHIIYI0 MaTEMATUYCCKYIO MOJCIb Ul ONMCAHMS MPOIECCOB
U SBJICHHHA OKPYXAIOIIETO MHUpPA, UPHUMEHATh (YHKIMOHANBHBIA S3BIK JUIS ONHCAHUS U
WCCJICIOBAHMSI 3aBUCUMOCTEH MEX Ty (PU3NICCKUMU BEITMIMHAMH.

BbanCKHMK noaYy4unt 603MONCHOCHIb HAYYUIMbCA.

® [IPOBOAWUTL HMCCICOOBAHUA, CBA3AHHBIC C HU3YYCHHCM CBOICTB q)YHKHHfI, B TOM 4YHUCJIC C
HCIIOJIb3OBAHUEM KOMIIBKOTEPA, Ha OCHOBC rpa(bHKOB HN3YUYCHHBIX Q)YHKHHIZ CTPOUTH Ooiee
CJIOXKHBIC Fpaq)I/IKI/I (KYCO‘-IHO'?»B.I[aHHLIe, C «BBIKOJIOTBIMH)» TOYKaMH U T. H.);

® MCII0JIb30BAaTh CI)YHKLII/IOHB.J'IBHBIG MNpEACTaBJICHUA H CBOMCTBa (I)YHKHHIZ AJid pCHICHUA
MAaTCMAaTUYCCKUX 3a/la4 U3 PA3JIMIHBIX PA3ACJIOB KypcCa.

YucaoBble NOCJIAEI0BATEIbHOCTH

Buinycknux Hayuumcs:

®[IOHUMaThb U WCIOJIb30BaTh SI3bIK IOCIEAOBATENbHOCTEN (TEPMHUHBI, CHUMBOJIHMYECKHE
0003HaYeHHUS);

® IPUMEHATH (HOPMYIIbI, CBA3aHHBIE ¢ apU(METUUECKOW U T€OMETPUUYECKON Iporpeccuei, u
anmapar, chOpMUpPOBAHHbBIN MPU U3YYECHUM JPYTHUX DPa3JeNIoB Kypca, K PEUICHHIO 3a/1ady, B TOM
qHCIIe C KOHTEKCTOM U3 PealbHON KU3HHU.

Buinyckuux noayyum 603MOHCHOCHb HAVYUMbCA:

e pemath KOMOMHUPOBAHHBIE 3374 C TIPUMEHEHHEM (GOpPMYIT N-TO YWICHA U CyMMBI MIEPBIX N
YJIeHOB apu(METUYECKOW ¥ TEOMETPUUYECKOW TPOTPEeCcCHH, TPHMEHSs TpU ITOM ammapar
YpaBHEHUH U HEPABEHCTB;

® [IOHUMATh aAPU(PMETHUECKYIO U TEOMETPUUECKYIO MPOTPECCUI0 KaK (YHKIIMH HATYPaTbHOTO
apryMeHTa; CBA3bIBaTh apu(METHUYECKYIO POTPECCUIO C TUHEHHBIM POCTOM, FTEOMETPHUECKYI0 — C

9KCIIOHCHIIMAJIbHBIM POCTOM.



OnucarejbHas CTATHCTHKA

Buinycknux  Hayuumcs WCIOIb30BaTh HpOCTGfIIHPIG CIIOCOOBI MNpCACTABJICHUA W aHaJIn3a

CTaTUCTUYCCKUX NaHHBIX.

Buinyckuux _noayuum 603M04CHOCHb HpI/IO6peCTI/I HepBOHaLIaJ'IBHHﬁ OIIBIT OpraHu3alun

c6opa JaHHBIX IIpU IIPOBCIACHHH OIIPpOCa 06I_HGCTB6HHOFO MHCHUS, OCYIICCTBIIATL HMX aHAJIM3,
MNPCACTABJIATH PC3YJIbTATLI OIIPOCAa B BUAC TaGJII/ILIbI, AuarpaMmbl.
C.]Iy‘laﬁﬂble COOBITHS B BEPOATHOCTD

Buinyckuux _nayyumcs HaxXOoJuThb OTHOCHUTCIBbHYIO YaCTOTy U BEPOATHOCTH CJ'Iy‘IﬁﬁHOI‘O

COOBITHS.

Bbll’lVCKHuK noJjiydum __ 8603MOIAHCHOCHIb HpI/I06peCTI/I OIIBIT  IMPOBCACHUA CHy‘IaﬁHLIX

SKCIICPUMCHTOB, B TOM YHMCJIC C ITOMOLIbIO KOMIIBIOTCPHOI0O MOACIUPOBAHUA, UHTCPIPETAIUU UX
pE3yIbTaTOB.
KomOunaropuka

Buinycknux nayuumcs peuarb KOM6I/IHaTOpHI>IC 3aJa4d Ha HaXO0XJICHHUEC YUCia 00BEKTOB HIIH

KOMOMHAIINH.

Buinycknuux noayuum 603mM0CHOCHb HAay4YUTBhCA HCKOTOPBIM CIICLIMAJIbHBIM HpI/IéMaM peIICHUA

KOM6I/IHaTOpHBIX 3ajJa4.
Harasaanas reoMeTpusi

Buinycknux Hayuumcs:

® paCIlO3HABaTh Ha YEPTEKAX, PUCYHKAX, MOJEIAX M B OKPYKAIOIIEM MHpE IUIOCKHE M
IIPOCTPAHCTBEHHbIE FTEOMETPUUECKHE (PUTYPBI;

epacro3HaBaTb Ppa3BEPTKU KyOa, MPSIMOYroJbHOIO TMapajUleleNuIeaa, IMpaBHIbHON
MIUPAMHUJIBI, HUIMHIPA U KOHYCA;

® CTPOUTH Pa3BEPTKH KyOa M MPSIMOYrOJIbHOTO Mapaieenunena;

e OIpENeNSATh 1O JIMHEHHBIM pa3MepaM pa3BEPTKU (UTYpbl JIMHEHHBIE pa3Mepbl caMoil
¢buryps! 1 Ha060pOT;

® BLIYHCIIATH 00BEM MPSIMOYTOJIBLHOTO MapaljiesienuIea.

Boinycknux nonyuum 603mMoicnocms.

® HAyYUTHCS BBIYUCIATH O0BEMBI IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYDP, COCTABICHHBIX
U3 MPSMOYTOJIBHBIX NapajlIe/ICIUIEI0B;

® yTIyOUTh M Pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (pUrypax;

® Hay4UTHCS IPUMEHSTDH MMOHATHE PAa3BEPTKU AJIsl BBIMOIHEHHSI MPAKTUYECKUX PACcCUETOB.

I'eomerpuueckue Gurypsl

Buinycknux Haywumes:




® [10JIb30BAThCS SI3BIKOM T'€OMETPUM Il OMHCAHUS MPEIMETOB OKPYKAIOIIEro MUpPAa M HX
B3aUMHOT'O PACTIOJIOKCHHUS;

®pacro3HaBaTh M HM300pakaTh Ha YEPTEXKaxX M PUCYHKAX reoMeTpuyeckue (GUrypel M UX
KOH(pUTypamnuu;

® HAXOJUTh 3HAYEHHS JUTMH JIMHEHHBIX 3JIEMEHTOB (UTYp M MX OTHOIICHHS, TPAyCHYIO MEpYy
yrinoB ot 0° no 180°, mpumeHsist onpezeneHusi, CBOMCTBa U NPU3HAKA (PUTYp M HX DIIEMEHTOB,
oTHouIeHus (uryp (paBeHCTBO, NOA0ONE, CHMMETPHUH, TIOBOPOT, apaUIeIbHBIN IIEPEHOC);

e OIepUpoBaTh C HAYaJbHBIMUA MOHSATHAMH TPUTOHOMETPHHM U BBINOJHATH JJIEMEHTAPHBIC
ornepanyy HaJ GyHKIUAMH YTIIOB,;

e pemiaTh 3a/1a4u Ha JI0Ka3aTeNIbCTBO, ONHUPAsICh Ha N3yYCHHBIE CBOMCTBA (PUI'YP U OTHOILICHHUI
MEXy HUIMH U TIPUMEHSIS N3YUYE€HHBIE METO/IbI J0KA3aTEIbCTB;

e pelIaTh HECIOKHBIE 33]Ja4l Ha IIOCTPOCHUE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI TIOCTPOSHHS C
MOMOIIBIO IIUPKYIIS ¥ TINHEHKH;

e pelraTh MPOCTEHINNE IUTAHUMETPUIECKUE 3aa4H B TIPOCTPAHCTBE.

Buvinycknux noayuum 803M0HCHOCHb .

®0BJIQJICTh METOJAMH pEIICHHS 3a/ad Ha BBIYHUCIACHHS M J0Ka3aTeIbCTBA: METOJIOM OT
HpOTI/IBHOFO, MECTOAOM HOIIO6I/I$I, METOAOM Hepe60pa BapI/IaHTOB n MECTOIOM I‘eOMeTpI/I‘IeCKI/IX MECT
TOYEK;

e IpUOOPECTH ONBIT MPUMEHEHHUs anreOpanyeckoro M TPUTOHOMETPUUYECKOTO ammapara u
u7eH IBHKEHHS MPU PEUICHHUH T€OMETPUYECKHX 3a7ay;

® OBJIAJICTH Tpa}II/IHI/IOHHOﬁ CXGMOI\/JI peHIeHI/ISI 3a1a4 Ha HOCTpOGHI/Ie C IIOMOIIIBO III/IpKYJ'ISI nu
JUHEHKU: aHaIIn3, TOCTPOCHHUE, 10Ka3aTeIbCTBO U UCCIIEIOBAHME;

® HAYYNTHCS pEIIaTh 3a/J]a4d Ha IOCTPOCHHE METOJOM TI'€OMETPHYECKOTO MeCTa TOUYeK |
METOIOM IT0100HS;

e IpUOOPECTH ONBIT MCCIEIOBAHUS CBOMCTB IJITAHUMETPUYECKUX GUIYp C TOMOIIbIO
KOMITBIOTEPHBIX MPOTPaMM,;

® IPHOOPECTU OMBIT BBHIMTOTHEHUS MTPOEKTOB 10 TeMaM «[ eoMmeTprueckue nmpeoOpa3zoBaHus Ha
wIockocTHy, «IlocTpoeHne oTpe3koB Mo hopmyIey.

H3MepeHne FGOMeTpH‘IeCKHX BCJINYHUH

Buinyckuux nayuumcs.

® JICTIOJIB30BAaTh CBOMCTBA M3MEPEHHWs JUIMH, IUIOIIANEW M YIJIOB IIPU PEIICHHWH 3aJad Ha
HAaxOKJIEHUE JUIMHBI OTPE3Ka, UIMHBI OKPYKHOCTH, JUIMHBI YTH OKPYKHOCTH, T'PaJyCHON MeEpbI

yria;



® BHIYMCIIATH IUIOUIAM TPEYTOJIBHUKOB, MPSMOYTOJIbHUKOB, MAapajlyIe]IoOrpaMMOB, Tpaneiui,
KpPYTOB U CEKTOPOB;

® BBIUUCJIIATh JUIMHY OKPY’KHOCTH, JUIMHY 1YTH OKPYKHOCTH;

® BEIUMCIIATE JUIMHBI JTUHEWHBIX AJIEMEHTOB (UTYpP U UX YTJIbL, UCHOIB3YS (OPMYIIbI JITHHBI
OKPYKHOCTH U JUTUHBI IYTH OKPYKHOCTHU, GOPMYJIbI II0IaAeH puryp;

epemaTh 3aJaud Ha JIOKa3aTeIbCTBO C HCIOJIB30BaHMEM (OPMYN JUIMHBI OKPY)KHOCTH H
JUTMHBI 1yTH OKPYKHOCTH, GOpMYJI IIommaneilt puryp;

epemiaTh NPAaKTUYECKHE 3a7auM, CBSI3aHHBIE C HAXO0XKJICHUEM TIE€OMETPUYECKUX BEIUYHMH
(ucmonb3ys MpU HEOOXOAUMOCTH CIIPABOUYHUKH U TEXHUYECKUE CPECTBA).

Buvinycknux noayuum 803M0HCHOCIb HAYYUMbCAL:

® BLIYHCIIATh ITUIOMIATU (UTYp, COCTaBICHHBIX W3 JBYX MM Oojee MpsIMOYTrOJIbHUKOB,
napajuieJIorpaMMoB, TPEYTOJILHUKOB, KPyTra M CEKTOPa;

® BLIYKCIISATh IUIOHIAM MHOTOYTOJbHUKOB, HCIOJb3Ysl OTHOILIEHUS PABHOBEIUKOCTH U
PaBHOCOCTaBJICHHOCTH;

® [IPUMEHATh aNreOpanyeckuid U TPUTOHOMETPUHYECKHUM ammapar M HAeU ABWXKEHUS IpU
pGIHeHI/II/I 3a1a4 Ha BBIYUCJIICHUC Hnomaz{eﬁ MHOFOerJII)HI/IKOB.

Koopaunarsi

Bbll’lVCKHMK HAY4YumcAi.

® BLIUUCIIATE JUIMHY OTpPE3Ka II0 KOOpAWHATAM €Tr0 KOHIOB; BBIYHUCIIAATH KOOPAWHATHI
CCPCANHBI OTPE3KA,
® MCII0JIb30BAaTh KOOpI[I/IHaTHLIf/’I MCTOI IJIAA U3YUCHUA CBOICTB IIPAMBIX U Opr>KHOCTCI>i.

BbanCKHMK NOJYHYUNt 603MOICHOCNLL.

® OBJIAJICTh KOOPAMHATHBIM METOIOM PELIECHH 3a/1a4 Ha BIYUCIICHUSA U J0KA3aTeIbCTBA;

® [IpMOOpPECTH OIBIT MCIOJIb30BAaHUSI KOMIBIOTEPHBIX IPOrpaMM Ul aHajdu3a YacTHBIX
CJIy4aeB B3aUMHOI'O PACIIOJIOKEHUSA OKPYKHOCTEN U MPIMBIX;

® [IPUOOPECTH OMBIT BHIIOJIHEHUSI POEKTOB Ha TeMy «lIpuMeHeHne KOOpAMHATHOTO METo/a
IIPU PELLIEHUH 3a/1a4 Ha BBIYUCIICHUS U JOKA3aTEeIIbCTBAY.

BekTops!

Buinyckuux naywumes:

® OIICpUPOBATHL C BEKTOpaMHU: HAXOAWUTH CYMMY W Pa3sHOCTb [JABYX BCKTOPOB, 3aJaHHBIX
TCOMECTPHUYCCKU, HAXOAUTH BECKTOD, paBHLIfI MMPOU3BCACHUIO 3a/TAHHOT'O BEKTOpPA HAa YHCJIO,

® HAXOJUTH JJIs1 BEKTOPOB, 3aIaHHBIX KOOpAWHATaAMU: OAJIMHY BEKTOpPA, KOOpAWHATBI CYMMBI U
Pa3HOCTHU IABYX U Ooinee BCKTOPOB, KOOPJAUHATHI ITPOU3BCACHUA BCKTOPA Ha YHUCJIO, IIPUMCHSS TIPpHU

HEOO0XOIMMOCTH COYETATEIbHBIHN, IEPEMECTUTENbHBIN U pacHpeAeTUTEIbHbIN 3aKOHBI,



® BBIUUCJIATh CKaJSIPHOE IPOU3BEACHUE BEKTOPOB, HAXOIAUTh YIOJd MEXKIAYy BEKTOpPaMHU,
YCTaHaBIUBATh IIEPIEHIUKYIAPHOCTD NIPSAMBIX.

Buinycknux noayuum 803M04CHOCHb.

® OBJIAJIETh BEKTOPHBIM METOJIOM I pELICHUS 33]1a4 Ha BBIYMCIICHUS U JOKA3aTeIbCTBA,;

® IPUOOPECTU OTBIT BHIMOJHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHre BEKTOPHOIO METoJa Mpu
pELICHUH 3a]1a4 Ha BBIYMCIICHUS U JOKA3aTeIbCTBAY.

2. Cogepxanne yueOHOI0 nmpeamera
APUDOMETUKA (240 u)

Harypaabnble umciaa. Harypansneii  psan.  JlecarnyHas — cucreMa  CUMCIICHUS.
Apupmerndeckue IecTBUS ¢ HATYpaTbHBIMU uynciamMu. CBOMCTBA apuMETHIECKUX ACHCTBHIA.

Crenensp ¢ HaTypaJbHBIM [TOKA3aTEJIEM.

YucnoBble BBIPAXKEHUS, 3HAUEHUE YHMCIIOBOrO BbIpaxeHHs. ITopsaok NeHCTBUI B UYMCIIOBBIX
BBIPAKCHUSX, HCIIOJIH30BaHUE CKOOOK. PerieHre TeKCTOBBIX 3a7a4 apu(METUIECKHUMHU CIIOCOOaMH.

Jenurenn u kpatHbele. CBOICTBa M NpHU3HaKU AeauMocTd. IIpocTeie U cocTaBHBIE 4HCIIA.
Pa3noxeHune HaTypaabHOTO YKCIia Ha IPOCThIE MHOKUTENU. JleneHne ¢ 0CTaTKOM.

Jpodu. OObikHOBeHHBIE IpoOu. OCHOBHOE CBOWCTBO ApoOH. CpaBHEHHE OOBIKHOBEHHBIX
npobeit. Apudmernueckre NeHCTBUS ¢ OOBIKHOBEHHBIMH Apo0OsimMu. HaxokieHue 4acT OT IEI0Tr0
Y LIEJI0T0 1O €r0 YacTH.

Hecsatuunble  npoOu. CpaBHEHHE JECATHMYHBIX JApoOeil. Apudmerndeckue IeWCTBUS C
JecATHYHbIMU Jpo0siMu. IlpencraBnenue necsTMYHON JpoOuW B BUAE OOBIKHOBEHHOW IpoOH U
OOBIKHOBEHHOM B BU/I€ JI€CSITUUHOM.

[TporieHThl; HaxX0XXJIEHHE IMPOLEHTOB OT BEJIWYMHBI M BEJIWYMHBI 10 €€ IPOLCHTaM.
OTHolIeHue; BbIpaKeHUE OTHOILIEHUS B MpolleHTax. [Iponopiins; oCHOBHOE CBONCTBO MPOIOPLUH.

Perienne TeKCTOBBIX 3aa4 apU(PMETHIECKUMH CIIOCOOAMH.

Pannonanbuble 4ywuceaa. [lonoxurenpHple W OTpULIATENIBHBIE YHUCIA, MOAYJIb YHUCIHA.
MHo)xecTBO 1enbIX 4YHced. MHOKECTBO pPALMOHAIBHBIX YHCEN; PALMOHAIBHOE YHUCIO Kak

OTHOIICHHUEC ﬂ, TAC m — OCJI0C YUCIIO, 1 — HATypaJlbHOC YHCIIO. CpaBHCHI/Ie parOHAJIbHBIX YUCCII.
L0

Apudmernueckue AENUCTBUA C pallMOHAIbHBIMHM unciaMu. CBoHcCTBa apu(pMETHUYECKUX NEHCTBHIA.
Crenens ¢ 1enbIM NTOKa3aTeNIeM.

JeiicTBuTebHBIC Yncaa. KBagpaTHbIN KOpeHb U3 uncia. KopeHb TpeTbell CTENeHN.

TloHATHe 06 HPPALHOHATLHOM umciie. MppalMoHanbHOCTh 4Hcia v 2 H HECOM3MEPHMOCTb
CTOPOHBI M IMarOHAIN KBaJipaTa. JlecsaTnuHbple NpuOIMKeHUs HPPAlMOHATIBHBIX YUCEl.

MHOXECTBO JEMCTBUTENBHBIX YHCEN; MPEICTABICHUE JACHUCTBUTEIBHBIX YHCEI B BHUJE

OECKOHEYHBIX JIECATHYHBIX JIpoOei. CpaBHEHNE TEHUCTBUTEIBHBIX YHCEI.



Koopaunatnas mpsimasi. M300paxkeHne ymces TOYKaMH KOOPAMHATHOM mpsMon. YucioBbie
IIPOMEIKYTKH.

HN3mepenusi, npudamxeHusi, OLEeHKH. Pa3Mepbl OOBEKTOB OKpyKaromero mupa (ot
3JIEMEHTApHBIX YacTHILl 10 BceneHHoil), AMTeNbHOCTh IPOLECCOB B OKpYXKarolieM Mupe. Boinenenue
MHOXMTEIA cTeneny 10 B 3anucu yucna.

[TpuOnm>xeHHOE 3HAYEHHE BEJIWYMHBI, TOUHOCTh NpUOIMKEeHHUA. OKpyIJIeHHE HaTypalbHbIX
quceN U AeCATHYHBIX pooeit. [Ipukuika u oneHka pe3ynbTaToB BHIYHCICHHA.

AJITEBPA (200 u)

AJredpanyeckue BbIpaskeHUsl. DyKBEHHbIE BbBIPQXKEHUS (BBIPQKEHUS C IEPEMEHHBIMH).
UYucnoBoe 3HaueHHE OYKBEHHOIO BbIpakeHMs. JlomycTumble 3HaueHus: nepemMeHHbIX. [loacranoBka
BBIDAKCHUH BMeCTO TepeMeHHBIX. [IpeoOpazoBanne OYKBEHHBIX BBIPRKEHHI Ha OCHOBE CBOWCTB
apupmeTrueckux aeicTBuil. PaBeHCTBO OyKBEHHBIX BbIpaKeHHH. TOXK1ECTBO.

Crenenp ¢ HaTypaJabHBIM IIOKa3aTeleM U ee cBoicTBa. OnHOWIEHBI M MHOrowieHsl. CrerneHb
MHorowieHa. CioxeHue, BBIYMTAHHE, YMHO)XKEHHE MHOTOWIEHOB. @DOpMyibl COKpAIIEHHOIO
YMHOKEHHUS: KBAaJIpaT CyMMbI U KBajpar pazHocTH. @opmyna pa3HOCTH KBajaparoB. [IpeoOpazoBanue
LIEJIOTO BBIPA)KEHUSI B MHOIOWIEH. Pa3nokeHne MHOrOWIEHOB HA MHOXKUTENIN. MHOrOWwIEHB! ¢ OIHOU
nepemeHHoM. Kopenb MHOrounena. KajparHslii TpexwieH; pa3iioKEHUE KBaJIPaTHOIO TPEXWIECHA Ha
MHOKUTEIIN.

Anrebpanyeckast 1podb. OCHOBHOE CBOMCTBO ayreOpanyeckor apoou. CroskeHHe, BIYUTAHUE,
YMHOX€EHHE, JieJieHne anredpanyeckux apooeit. CTeneHs ¢ 1eNbIM I0Ka3aTeleM U ee CBOICTBa.

PanronanbHble BBIpaXKEHUS U UX MpeoOpa3oBaHus. JlokazaTeabCcTBO TOKIECTB.

KBagparueie xopHu. CBOMCTBa apU(METHUECKMX KBaJpaTHBIX KOPHEM M MX NpUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BBIPAKEHUHN U BBIUYUCICHUSIM.

YpaBHeHus. YpaBHeHHE ¢ OIHOM mnepeMeHHOM. Kopenb ypaBHeHus. CBOMCTBa UMCIOBBIX
PaBEHCTB. PaBHOCHUIIBHOCTD YpaBHEHUI.

Jluneitnoe ypaBHeHue. KBanpaTHoe ypaBHeHue: (opMmyina KOpHEM KBaIpaTHOTO ypaBHEHHS.
Teopema Bwera. PemeHune ypaBHEHWH, CBOAAIIMXCS K JIMHEWHBIM W KBajpatHbIM. [Ipumepsl
pelIeHns: ypaBHEeHUH TpeThel U ueTBepTol cTerneHu. Pemenue 1poOHO-paliioHaIbHBIX YpaBHEHUH.

YpaBHeHHE C IAByMs IEpeMEHHbIMU. JIMHENWHOE ypaBHEHHE C JBYMs IIEPEMEHHBIMHU, IPUMEpPBI
pELIEHNUs YPaBHEHUI B LIEJIBIX YNCIIAX.

CucremMa ypaBHEHW C JABYMs I€pPEMEHHbIMH. PaBHOCWIIBHOCTH cucTeM. CHCTEMBI JBYX
JIMHEUHBIX YPAaBHEHUN C JBYMS IEPEMEHHBIMU; PELICHHUE IOACTAHOBKOM M ClloKeHHEM. [Ipumepbl
pELICHUS CUCTEM HEJIMHEMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 337124 anreOpandecKiuM CIiocoOOM.



JlexkapToBbI KOOpAMHATHI Ha IUIOCKOCTH. ['padumueckas MHTepHpeTalus ypaBHEHUS C JBYMS
nepeMeHHbIMH. [ paduK JTMHEHHOTO ypaBHEHHs C JBYMS NEPEMEHHBIMHU; YIIIOBOW Kod(duuueHt
IpPSMOIA; YCIIOBHE IMapajuIeIbHOCTU MpPSMbIX. ['paduku mpocTedmmx HeTWHEHHBIX ypaBHEHUH:
napabona, rumnep0osia, OKpyXHOCTb. ['paduueckas WHTepHpeTalys CHUCTEM YpaBHEHHUIl C JByMs
MIEPEMEHHBIMH.

HepaBencrBa. UnciioBble HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHcTBO ¢ 0HOM ITEpeMEHHOM. PaBHOCUIIBHOCTh HEPABEHCTB. JIMHEHHbBIE HEPABEHCTBA C
o/IHOM nepeMeHHoM. KBaipaTHbeie HepaBeHCTBA. CUCTEMBbI HEPABEHCTB C OJIHOM MEPEMEHHOM.

OVYHKIUMU (65 u)

OcHoBHbIe MOHATHA. 3aBUCUMOCTH MEXIy BenuuuHamu. [lpencraBieHue 3aBUCUMOCTEN
dopmymnamu. [TonsTre GyHKIHN.

O6nacTp ornpeaeneHus 1 MHOXKeCTBO 3HaueHui (yHkuuu. CriocoOsl 3aaanus pynkuuu. ['paduk
¢byukuuu. CpoiicTBa QyHKIMH, X oToOpaxeHue Ha rpaduke. [Ipumepsl rpaguKoB 3aBUCUMOCTEH,
OTPa’KAIOUIUX PeaJIbHBIE IIPOLIECCHI.

YucaoBble GpyHkuuu. OyHKIMY, ONUCHIBAIOIIME MPSIMYI0 U OOpaTHYIO HPOINOPLHUOHAIbHbBIE
3aBHCHMOCTH, UX Irpaduku u cBoiicTBa. JIuneiHas Qynkiws, ee rpaduk u cBoiictBa. KBagpatuunas
bynkuus, ee rpaduk u cBoiictBa. CreneHHble GYHKIMU C HATYPAILHBIMU TOKa3aTeIsiMu 2 U 3, uX
rpaduku 1 cBoiictBa. ['papuku pynxumii y = yx, y =3/x,.

YucnoBbie 1nOCIeI0BATeNbHOCTH. [lOHATHE YNCIOBOM IOCIENOBATENBHOCTH. 3aJaHUE
HOCIIe/IOBATENbHOCTH PEKYppeHTHOI (popMynoit u popmysoil N-To useHa.

Apudmerndeckas u reomerpuueckas nporpeccuu. @opmyssl 1-To wieHa apupMeTHIeCKon 1
TEOMETPUYECKOM MPOTPECCH, CYMMBI MEPBBIX # WICHOB. M300paxeHue 4ieHoB apupMeTUIeCKOM
U TEOMETPUYECKOW MPOrpeccud TOYKaMU KOOPAMHATHOW  IUIOCKOCTH. JIMHEHHBIA U
DKCIOHEHIHAIBHBINA POCT. CII0KHBIE TIPOLIEHTHI.

BEPOATHOCTD U CTATUCTUKA (50 u)

OmnucarenbHasi craTucTuka. [IpencraBienue naHHBIX B BUjE TaOIMIL, TUarpaMm, rpagukoB.
CrayuaiiHass u3MeHUnMBOCTh. CTaTHCTHUECKME XapaKTepUCTHMKM HaOopa JaHHBIX: CpelHee
apudMeTHUecKoe, MeauaHa, HauOoiblllee W HauMEHblee 3Ha4YeHus, pazmax. IIpencraBienue o
BBIOOPOYHOM HCCIIEIOBAHUH.

Cayuaiinble cOObITHMS W BepOSTHOCTH. lloHSATHE O ciy4ailHOM oOmbITe U ciay4yaliHOM
coObiTuu. Yactora cimydailHOro coObITHs. CTaTUCTHUECKUM MOAXOA K IMOHSTHIO BEPOATHOCTH.
BeposiTHOCTH ~ NIPOTUBOMONOXKHBIX ~ COOBITUH.  JlOCTOBEpHbIE M HEBO3MOXKHBIE  COOBITHSI.
PaBHOBO3MOXKHOCTH coOBITHI. Kitaccuueckoe ornpeseneHre BeposITHOCTH.

Komo0OunaTopuka. Pernenrie KoMOMHATOPHBIX 3a7a4 repedopoM BapuaHToB. KomOMHaTOpHOE

npaBuiIo yMHOKeHus. [lepecTaHoBKY U GakTopHal.



I'EOMETPUSA (255 u)

Harnsinnass reomerpusi. Harmsimaele mpeactaBieHuss o (urypax Ha IUIOCKOCTH: TIpsiMasi,
OTpPE30K, JIyd, Yroj, JIOMaHas, MHOIOYI'OJIbHUK, OKpPYKHOCTb, KpYI. UeThIpexyroyibHUK,
NPSMOYTOJIbHUK, KBaapar. TpeyroysbHUK, BUABI TPEYrOJIBHUKOB. [IpaBHIIbHBIE MHOIOYIOJIBHUKH.
N306paxenue reomerpudeckux Guryp. BzaumHoe pacnonoskeHue ABYX MpPSAMBIX, JBYX OKPYXHOCTEH,
IIPSIMOM U OKPY’KHOCTH.

Jlimna otpeska, nomaHo. Ilepumerp MHoOroyronbHuka. EavHHIBI HM3MEpEHUs JJIMHBI.
W3mepenue UIMHBI OTPE3KaA, IOCTPOCHHUE OTPE3Ka 3aJaHHOW JUIMHBI.

Bunpr yrnos. I'pamycHas wmepa ymia. I3mepeHue M IOCTpPOEHHME YIJIOB C IIOMOIIBIO
TpaHCIOPTHPA.

[TonsiTve TwTomanu (GUTYpHl; €AMHUIBI U3MEpeHus Iuiomand. Ilnomans npsMoyroiabHUKA H
wionaap kBajpara. llpuOmmwkeHHoe u3MepeHue Iuomaaei ¢uryp Ha Kierdaroid Oymare.
PaBHOBenMKHE PUTYPBI.

Harnsanbie nmpeacraBieHust O MPOCTPAHCTBEHHBIX (QHTypax: KyO, mapauiesenures, Ipr3Ma,
nupamuaa, map, chepa, KoHyc, ImHAp. M300paxkeHue mnpocTpaHcTBeHHBIX ¢uryp. IIpumeps
ceueHuil. MHororpannuku. IIpaBunbsHble MHOrorpaHHuku. [Ipumepsl pa3BepTOK MHOTOTPaHHUKOB,
LWIMHIpA U KOHYCA.

[TonsTue o6beMa; equHHIBI 00beMa. OObeM MPSMOYTOIBHOTO Mapaliesienuneia, Kyoa.

[Tonsitue o paBeHcTBe Quryp. LlenTpanbHas, oceBas u 3epkanbHas cuMMeTpun. M300paxkenue
CUMMETPHUYHBIX (uUryp.

I'eomerpuyeckne ¢purypsl. [Ipsmelie u yrisl. Todka, npsiMasi, IOcKocTb. OTpe3oK, ayd. YTod.
Bup! yrios. BepTukanbHble 1 CMEKHBIE YTIIbl. buccekTpuca yria.

[TapayiensHble W mepecekarouecs: npsmble. llepnennukyssipHble npsMele. Teopembl o
NapauIeIbHOCTH W MEPHEHIUKYJIIPHOCTH MNpsMbIX. [leprneHauKyssip M HAaKJIOHHAs K IPSIMOI.
CepeuHHBIN NEPIEHANKYISAP K OTPE3KY.

["'eomerprueckoe MecTo Touek. CBOMCTBA OMCCEKTPUCHI yIJIa U CEPEIMHHOTO MEPHEeHIUKYIIspa K
OTpPE3KY.

TpeyronsHuk. Bricota, Mequana, OrccekTpuca, CpeHss JIMHUSA TPeyroibHuKa. PaBHOOEApEHHbIE
¥ PaBHOCTOPOHHHUE TPEYroJIbHUKH; CBOMCTBA U IPU3HAKK PaBHOOEPEHHOTO TpeyronbHUKa. [Ipu3Haku
paBeHCTBa TpeyroibHUKOB. HepaBeHCTBO TpeyronbHHKa. COOTHOLIEHHS MEXIY CTOPOHAMU H
yriaamu TpeyroiabHuka. CyMMa yriioB TpeyrojibHuKa. BHemHue yriel TpeyroiasHuka. Teopema daneca.
[TonoGue tpeyronpHukoB. [Ipusznaku nmogobust TpeyroabHukoB. Teopema [udaropa. Cunyc, kocunyc,
TaHI€HC, KOTAHIE€HC OCTPOro yrja IMNpsAMOYTrOJbHOrO TpeyrojbHuka M yrios ot 0 go 180°;
NpUBEJEHHE K OcTpoMy  yrioy. PemieHue  mpsIMOYrOJbHBIX — TPEeyroibHUKOB.  (OCHOBHOE

TPUTOHOMETPUYECKOE TOXKIECTBO. DOPMyIIbI, CBSI3BIBAIOIINE CHHYC, KOCHHYC, TaHT€HC, KOTAHTEHC



OJHOTO W TOro ¢ yria. PemieHne TpeyrogbHMKOB: TeOpeMa KOCHMHYCOB M TeOpeMa CHHYCOB.
3amMedarenbHbIE TOUYKU TPEYrojIbHHKA.

YereipexyronbHuk. [lapaiuienorpamm, ero cBoiicrtBa M npusHaku. [IpAMOYronbHHK, KBajpar,
poMO, UX CBOMCTBA U NMpHU3HAKU. Tpaneuus, CpeHss JIMHUS Tpaleltu.

MHoroyronsHuK. Bpinykible MHOroyrosibHMKH. CymMma yIJIOB BBIITYKJIOTO MHOT'OYTIOJIBHHKA.
IIpaBriIbHBIE MHOTOYT OJIBHUKHU.

OxpyxHocte U Kpyr. [yra, xopma. Cektop, cermeHT. LleHTpanbHbIl yron, BIHMCAHHBIM Yrou;
BEJINYMHA BIIMCAHHOIO yrila. B3auMHOE pacrosioKeHUe NpsIMOM M OKPYKHOCTH, JBYX OKPYKHOCTEH.
KacarenpHast ¥ cekyIas K OKpYKHOCTH, UX CBOMCTBA. BrimcaHHbIe M ONIMCaHHBIE MHOTOYT OJIbHUKH.
OKpy)XHOCTb, BIHMCaHHasi B TPEYrOJbHUK, U OKPYXHOCTb, OINMCAHHAs OKOJO TPEYroJbHUKA.
Brcannble 1 ONMCaHHBIE OKPYKHOCTH ITPABUIILHOIO MHOTOYT'OJIbHUKA.

I'eomerpuueckue npeodpazosanust. [lonsrue o paBenctse ¢puryp. IlonsTue o qBUKEHUH: oceBast
U LEHTpaJbHas CUMMETpPHUH, NapajuleNbHbI mNepeHoc, noBopotr. I[lonstue o momobum duryp u
TOMOTETHUH.

Pemrenne 3a1a4 Ha BBIYMCIICHHE, JOKA3aTEIBCTBO U IIOCTPOCHUE C MCIOJb30BAHUEM CBOMCTB
U3yUYeHHBIX (uryp.

HN3mepenue reomerpruyeckux BeJIWYUH. J[muHa oTpe3ka. PaccTtostHue OT TOYKM A0 MPSMOU.
PaccrosiHue Mexny napayuiebHbIMU MPSMBIMU.

IlepumeTp MHOTOYrOJIBHUKA.

JlnvHa OKpY>KHOCTH, YUCJIO 77 ; NJIMHA JYTH OKPYKHOCTH.

I'panycHas mMepa yriia, COOTBETCTBUE MEXKIY BEIIMYMHOW LEHTPAIbHOIO YIVIa U UIMHOM AYr'U
OKPY>KHOCTH.

[Tonsatue miomaau muockux ¢uryp. PaBHococtaBieHHble U paBHOBenMKUE (urypsl. [Tnomans
npsMoyrojapHuka. Ilnomaau  mapauienorpamma, TpeyroidbHMKa W Tparneuuu. Ilinomans
MHOroyroibHuka. IInomane kpyra m muomanb cekropa. COOTHOLIEHME MEXIY IUIOIAASIMU
MOJ00HBIX puryp.

Permienne 3a1a4 Ha BBIYMCIICHUE U JOKA3aTENBCTBO C UCIIOIBb30BaHUEM U3YUEHHBIX (POPMYIL.

Koopaunarel. YpasHenue npsimoil. KoopanHatel cepenunsl otpe3ka. @opmyiia pacCTOSHUS
MEXIY IBYMsS TOUKaMU IIJIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

BexTtopbl. JlmmHa (Momynb) BekTopa. PaBeHcTBO BekTopoB. KosuimHeapHbIe BEKTOPHI.
Koopaunats! BekTOpa. YMHOKEHUE BEKTOpPA HA YUCII0, CYMMa BEKTOPOB, Pa3JI0’KEHUE BEKTOPA 110
JIBYM HEKOJUIMHEApHBIM BeKTOpaM. CKalIsipHOE TPOU3BEICHUE BEKTOPOB.

JIOTUKA 1 MHOXECTBA (10 u)

TeopeTnko-MHOKeCTBEeHHbIe TOHATHSI. MHOXECTBO, DJJEMEHT MHOMECTBA. 3aJaHHE

MHOXKCCTB NEPCUHUCIICHUCM 9JICMCHTOB, XapaKTCPUCTUICCKUM CBOMCTBOM. CTaHI[apTHBIe



0003Ha4YeHHs] YUCIOBBIX MHOeCTB. I[lycroe MHOkecTBO M ero oOo3HaueHue. [loaMHOXeCTBO.
OO0beIMHEHNE U TIEPECEUECHUE MHOKECTB.

Wimroctpariyst OTHOIIEHUH MEX]Ty MHOXKECTBAMU C IIOMOLIbIO Juarpamm Dilniepa — BeHHa.

JJieMeHThI Joruku. Onpenenenue. AKCHOMBI U TeopeMbl. JlokazarenbcTBo. Jloka3zaTesbCcTBO OT
npoTuBHOrO. Teopema, oOpaTHas gaHHo. [Ipumep u KOHTpIIpUMED.

[TonsiTHe 0 PaBHOCUIIBHOCTH, CJIE€OBAHUH, YIIOTPEOICHUE JIOTUYECKUX CBSA3O0K ecau ..., mo ...,
8 MOM U MONbKO 8 MOM Clydae, TOTUIECKUE CBI3KU U, UTU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUN

(Coneprkanue paszena BBOJAUTCS 110 MEPE U3YUCHUS IPYTUX BOIIPOCOB)

Hctopust ¢popMupoBaHHs NMOHATHS YHCIA: HATypaJlbHBIC YUCHA, TPOOH, HEJOCTaTOYHOCTD
palMOHANBHBIX YUCEN JJIi T€OMETPUUYECKUX H3MEpPEHUH, HMppauuvoHaidbHble 4yucia. CTapuHHbIE
cucrtembl 3anucu yucen. Jlpoou B Basunone, Erumte, Pume. OTkpbITHE AECATUYHBIX IpOOEH.
Crapunnbele cucteMbl Mmep. Jlecatuunsie npobu u merpudeckas cuctema wep. llosBienue
OTpULIATENBHBIX yncen U Hyns. JI. Marauukuii. JI. Ditnep.

3apoxaenue anreOpel B Hempax apudmernku. An-Xopesmu. PoxjaeHme OyKBEHHOM
cumBouku. I1. ®@epma, @. Buer, P. Jlekaptr. Uctopus Bompoca 0 HaxokaeHUH (opMyn KOpHEH
anreOpanyecKux YpaBHEHUH, HEpa3peliMMOCTh B paJUKalaXx ypaBHEHWH CTENeHU, OosbIlIei
yetbipex. H. Tapranss, k. Kapnano, H. X. A6ens, O. INanya.

N300perenne MeTofa KOOpAMHAT, MO3BOJISIONIETO MEPEBOJUTh T'€OMETPUYECKHE OOBEKTHI Ha
s3b1K anredpsl. P. Jlekapt u I1. depma. [IpumMeps! pa3nudHbIX CUCTEM KOOPAMHAT Ha MIIOCKOCTH.

3anaua Jleonapao ITuzanckoro (Pubonauum) o kponukax, yucina dubonauuyu. 3amaya o
IaxXMaTHOH JOCKE.

Hcrokn Teopun BEpOATHOCTEN: CTPAaxoBOeE A€o, azapTHbie urpel. 1I. @epma u b. Ilackans.
4. bepnymnu. A. H. Koamoropos.

Ot 3emnemepust k reomerpuu. ITudarop u ero mkoma. Panec. Apxumen. Iloctpoenue c
MOMOILIBI0 IMPKYJAs W JuHeWku. [locTpoeHne NpaBUIbHBIX MHOTOYIOJBHUKOB. TpHCEKIHs yria.
KBagparypa kpyra. YaBoenue kyOa. Mcropus uucna 7. 3onoroe ceuenue. «Hauana» Epkmmna. JI.
Oiinep. H. U. Jlo6auesckwuii. Mcropust msaroro mocrynara.

Codusmsl, mapaioKCHl.

Pezeps epemenu — 55 u

OCOOEHHOCTBIO TEMaTHYECKOrO IJIAHUPOBAHUS SIBISETCS TO, YTO B HEM COJEPIKUTCS
OMKMCAHWE BO3MOXKHBIX BHJIOB JIESITEIILHOCTH YYalllMXCSl B MPOLIECCE YCBOECHUSI COOTBETCTBYIOIIETO
COJIepKaHUs, HAIpPaBJICHHBIX Ha JOCTHKEHHE MOCTABJIEHHBIX Lieied OoOydeHHs. DTO OpUEHTUpPYET

YUYUTCIIA Ha YCWIJICHUC OCATCILHOCTHOI'O IMOAXOJa B 06y‘-ICHI/II/I, Ha OpraHu3anuro pa3H006pa3H0171



y‘IC6HOﬁ JACATCIIbHOCTH, OTBG‘I&IOIHCP'I COBPCMCHHBIM IICUXOJIOIO-MICAArori4d€CKUM BO33PCHHAM, Ha

HCIIOJIb30BAHHUEC COBPCMCHHBIX TEXHOJIOTHH.

3. TemaTHueckoe INIAHUPOBAHHUE C YKA3AHHEM KOJINIECTBA YaCoB,

OTBOJAMMBIX HA OCBOCHHE KAKI0H TeMBbI

B yueb6HoMm tmrane MBOVY «I'umnazust Nel» mpenmer «Marematuka» B 5—6 Kiaccax

ABJIACTCS MHTEIPUPOBAHHBIM, a B 7-9 Kiaccax OyaeT nenurthes Ha «Anredpay 1 «['eomerpus».

B ydeOHOM 11aHe Ha W3y4YEeHHE MATEMAaTHKUM HAa YPOBHE OCHOBHOTO OOIIEro

00pa3oBaHUsl OTBOAUTCS 5 y4EOHBIX YAacCOB B HENEIIO B TEUYCHHE KaXKJIOTO roja oOydeHWUs,

Bcero 875 ypokoB. YueOHOE BpeMsi MOXKET ObITh YBEIIMYCHO /10 6 1 00jIee YPOKOB B HE/ICIIO 3a CUET

BapI/IaTHBHOfI yacTu ba3ucHoro miaHa.

Pacripenienienue yueOHOro BpeMeHH MEXy STUMH IIPEIMETaMH IIPEACTaBICHO B TAOJIUIIE.

Kin n 6 YuyeOHBIE npeaMersl KoanuyecTBo yacoB Ha
aceel PEIMETHA 00.1ACTH MaTeMaTHUYeCKOro MuKJIa YPOBHE OCHOBHOTO
o0pa3zoBaHus
5-6 Maremarrka 350
Maremaruka u
7-9 uH(popMaTHKa Anmrebpa 315
['eomerpust 210
Bcero 875
MATEMATHKA 5—6 Kj1acchl
(350 u)
XapakTepucTHKa OCHOBHBIX BHI0OB

OcHoBHOE CoA€EpKaHME 110 TEMaM

JAesiTeJIbHOCTH Yy4YeHHKa (HAa YpPOBHe
Y4eOHBIX 1eiiCTBHI)

1 2
1. HatypanabHbie uncia (50 u)

Hartypanbubii  psan.  [ecatuunas — cuctema | OnMcpIBaTBL  CBOMCTBA  HaTypaJbHOIO
CUYMCJICHMUS. Apudmernueckue JNEUCTBUSA C | pana. Yurarb " 3allUChIBATH
HaTypaJIbHBIMU YHUCIIaMU. CBolicTBa | HaTypaJbHBIE 4YHCJIA, CpaBHMBAaTb W
apudmernueckux nerctBuil. [loHsATHE O cTeneHu C | ymopsAoYuBaTh UX. Beimoanars

HATypaJIbHBIM TOKaszareneMm. KBagpar u kyO umcra.
YucrioBble BBIpaKEHUS, 3HAYECHUE YHCIIOBOTO BBIpa-
JKEHMUSI. [Topsnok JeucTBUi B YHCIOBBIX
BBIPDOKEHMIX, UCIOJIb30BaHUE CKOOOK. Permenue
TEKCTOBBIX 3a/7ay apu(PMETHUYECKHUMH CIOCOOaMH.
Henutenu wn xpatHbeie. Hanbonpmmit oOmuid memu-
Tenb, HaWMeHbllee oOmee kpatHoe. CBolicTBa
nenumoctd. [lpusnaku nenumoctu Ha 2, 3, 5, 9, 10.
[Ipocthle © coOCTaBHBIE YHCTA. Pasnoxenne
HAaTypaJbHOTO YHCIAa HAa TPOCTHIE MHOKUTEIH.
JleneHue ¢ ocTaTKoOM

BBIYHCIICHHUSI C HATypalbHBIMU YHCIAMU;
BBIYHCIISTH 3HAYCHUS CTETICHEH.
DopMyIHPOBATH CBOMCTBA
apudMeTUYECKNX JEUCTBHUI, 3alMCHIBATH
X C MoMoulbio OyKB, MpeoOpa3oBHIBATH
Ha WX OCHOBE YHCJIOBHIC BBIPAXKCHUSI.
AHAJIM3UPOBATH U OCMBICIUBATH TEKCT
3amaud, mnepeqopmMyIMpoBaTh YCIOBHE,
U3BJIeKATh HEOOXOIUMYI0 HH(OPMAIIHIO,
MOJEJHPOBATh YCIOBHE C ITOMOIIBIO
CXEM, PHUCYHKOB, pEalbHBIX IPEIMETOB;
CTPOUTH JIOTHYECKYIO L[ENOYKY




pacCcyX/JeHU; KPUTHUYECKU OleHHBATH

MIOJIyYEHHBI  OTBET,  OCYLIECTBJIAATH
CaMOKOHTPOJIb, IIPOBEpsIi  OTBET Ha
COOTBETCTBUE YCIIOBUIO.

DopMyJMPOBATH ONPEICICHUS JEITUTEIS
U KpaTHOTro, NPOCTOr0  YHCIA U
COCTaBHOT'O YMCJa, CBOMCTBA U NPU3HAKU
JEITMMOCTH. Joka3biBaTh u
onpoBepratb C INOMOULIbIO KOHTpIpPHUME-
POB YTBEPXKIECHUS O JEIMMOCTH YHUCEIN.
Knaccudunuposars HarypajgbHble 4YHCTA
(4eTHBIE M HEUYETHBIE, [0 OCTAaTKaM OT Jie-
JeHus Ha 3 U T. 10.).

HccaenoBarbs NOpOCTEUIIME  YHCIOBBIC
3aKOHOMEPHOCTH, TPOBOJAUTH UYHUCIOBbIE
SKCIEPUMEHTHI (B TOM YHUCJIE C HCIOJb-
30BaHHEM KaJIbKYIATOpa, KOMIBIOTEPA)

2. lpobm (120

4)

OObikHOBEeHHBIE  JpoOu. OCHOBHOE CBOWCTBO
npoou.  CpaBHeHHWE  OOBIKHOBCHHBIX  JPOOCH.
Apudmernueckue JeMcTBUS € OOBIKHOBEHHBIMU
npobsiMu. HaxosaeHne 9acT OT EeJI0ro U IeJI0To Mo
ero 4yactu. [lecatuunele npobu. CpaBHeHHE
JNECATUYHBIX IpoOel. ApudmMeTnueckue ASUCTBHS C
JNECATUYHBIMU  JpOOsSMHU. [IpencraBnenue
JIECATUYHON NpoOM B BUJE OOBIKHOBEHHOW ApoOU U
OOBIKHOBEHHOM B BHJE JecATUYHOH. OTHOIIEHHeE.
IIponopuusi; OCHOBHOE  CBOWCTBO  MPOIOPLMH.
ITponieHThI; HAXOKAEHUE NPOLEHTOB OT BEJIUYHMHBI U
BEJIMUMHBI 110 €€ IPOLEHTaM; BbIpa)KEHUE OTHOLICHUS
B IIpolleHTax. PemieHne  TEKCTOBBIX  3a1ay
apupMeTHYECKUMHU CII0COOaMHU

MojaeanpoBaTh B rpadudeckoi,
npeaIMeTHONW (popme MOHATHS U CBOWCTBA,
CBSI3aHHBIC C IIOHSATHEM OOBIKHOBCHHOM
npobu. @opMyaUpPOBaTh, 3aNUCHIBATH C
NOMOIIbI0 OyKB OCHOBHOE CBOWMCTBO
OOBIKHOBEHHOH  Jpo0w, paBuiia
JNEUCTBUI C OOBIKHOBEHHBIMH JPOOSIMHU.
IIpeoOpa3oBbIBATH OOBIKHOBCHHBIE
Ipobu, cpaBHUBATH U YIOPSA0YUBATH HX.
BBINOJHATL BBIYMCICHHS C OOBIKHOBEH-
HBIMU ApoOsiMu. UMTATh U 3alHCBHIBATH
necsituuneie  apoou.  IlpencraBasitb
OOBIKHOBEHHBIC npobu B BUJIC
JNECATUYHBIX W JCCATUYHBIE B BHUIC
0OBIKHOBEHHBIX. HaxoauTh JecaTHYHbIC
MPUOMIDKEHNUST OOBIKHOBEHHBIX JpOOEi.
CpaBHUBATH u YHOpsiI04MBATh
JICCATUYHBIC Ipoow. BrInoaHATh
BBIUMCJICHHUS] C JIECATUYHBIMU JIPOOSMHU.
Hcnoab3oBaTh SKBUBAJICHTHBIC
MIpE/ICTaBICHHs JPOOHBIX YHCEN TPH HX
CpaBHCHUH, pH BBIYHMCIICHHSX.
BbINOJHATH TPUKHUIKY U OLEHKY B XOJIe
BelunciaeHuN. QOBbSICHATH, YTO TaKoOE
npouieHT. [lpeacraBiasitb TPOIEHTH B
BHJIe Apo0ei 1 1podu B BUAE MPOIECHTOB.
OcyuiecTBaAATH MOUCK HHpoOpManuu (B

CMN), cojiepxKaniei JTaHHEIE,
BBIpKEHHBIC B MPOILIEHTAX,
nHTepnpeTupoBate  ux.  IlpuBoaurts

MIPUMEPBI UCIIOJIb30BAaHUSI OTHOLIEHUI HA
npaktuke. Pemarb 3agaun Ha MPOLIEHTHI
U Japobu (B TOM dHHMCIE 3aJadyd U3
peabHOM TPAKTHKW), WCIOIB3YS TPH




HE0O0X0MMOCTH KaJIbKYJISATOD;
UCIOJb30BATh TOHATHS OMHOWlEeHUs W
nponopyuu  TPU  PENICHHHA  3ajad.
AHAJIM3UPOBATHL U OCMBICIUBATH TEKCT
3a1aud, mnepeqopMyIMpoOBaTh YCIOBHUE,
U3BJIEeKATh HEOOXOIUMYI0 HH(OPMAIIHIO,
MOJEJHPOBATh YCIOBHE C IOMOIIBIO
CXEM, PHCYHKOB, DPEaJbHBIX MPEIMETOB;

CTPOUTH JIOTHYECKYIO LEMOYKY
paccyXaeHUIM; KPUTHUUYECKU OLEHHBATH
MOJIyYEeHHBIH  OTBET,  OCYLIECTBJATH
CaMOKOHTpPOJIb, IIPOBEpsIi  OTBET Ha
cooTBeTcTBUE  ycioBuio. I[IpoBoauTh

HECJIOKHBIE MCCIIEIOBAHUsA, CBSI3aHHBIE CO
CBOWCTBAMH JPOOHBIX YUCEIl, OTUPAsCh HA
YHCJIOBBIC OKCIICPUMCHTDBI (B TOM YHUCJIE C
UCIIOJIb30BaHUEM KaJIbKYJISTOPA,
KOMITBIOTEPA)

3. PannonaybHble yucia (40 u)

IlonoxurenpHple W OTPULATEIBHBIE  YHCIIA,
MOJZlyJIb YHCIIA. N300paskeHne yucena TOYKaMHU
KOOPJIMHATHOU IPSIMOI; reoMerpuyeckas
MHTEPIIPETAlAs MOAYJS 4ucia. MHOXECTBO LEIbIX
YUCel. MHOX%eCTBO palrOHaIbHBIX YHCEJL.
CpaBHEHUE palMOHANBHBIX Yucesl. ApupMeTHIeCcKe
JNEUCTBUSI C palMoHaIbHBIMU 4YHciaamu. CBoHCTBa
apudMeTHUecKuX JercTBUi

I[IpuBoAMTH NpPUMEPHI UCIIOIH30BAHUS B
OKPY’KalOIlIEeM MHUPE TOJOXUTEIbHBIX H
OTPULIATENILHBIX ~ YHCeNl  (TeMreparypa,
BBIUTPBIII — IPOUTPHIII, BBIIIE — HUKE
ypoBHS Mops u T. 1.). H300paxarb
TOYKAMHU KOOPJIMHATHOM MPSAMOU MOJI0XKH-
TEIbHBIC u OTPULATEIbHBIC
panMoHaIbHbIC YUCIIA. XapaKTepu3oBaTh
MHOJKECTBO IICIBIX YHCEII, MHOXECTBO
panuoHaNbHBIX unces. PopMyaupoBaTh
U 3anMchbiBaTh C TOMOIIBIO OYKB
CBOWCTBA JEHCTBUM C palMOHAIbHBIMU
YHCJIaMU, NPUMEHSATH TSt
npeoOpa3oBaHus YHCIOBBIX BBIPAKECHUU.
CpaBHuUBaTh it yHopsii0uuBaTh
panoHalIbHbIE YyHcnia, BBLITIOJTHATH
BBIYMCIICHHS C PAllMOHAJIbHBIMH YHCIIAMMU.

4. U3mepenusi, npudInKeHNs, OeHKH. 3aBHCHMOCTH MeK1Yy BeanuunHamu. (204)

[Ipumepbl 3aBUCHUMOCTEH MEXIYy BEIUYMHAMM:
cKopocmb, epems, paccmosnue;
NpoU3BOOUMENbHOCMY,  6peMs,  paboma,  yewda,
Koauvecmeo, cmoumocms U Ap. IlpencrasineHue
3aBUCUMOCTel B BuJe ¢opmya. Beluucienus no
bopmymnam.

Pemenne TeKCTOBBIX 3agady apuPMETHUYECKUMU
CHOCO0aMHMH.

BoipaxkaTh OHM €AMHUIIBI U3MEPEHUS
BEJIMYMHBI B APYTUX €IMHULAX (METpHI B
KHJIOMETpaxX, MUHYTHI B yacax U T. I1.).

OkpyrasiTe HaTypaJbHbIE 4HCIA U

JECATUYHBIC Tpoowu. BrimomaaaTte
MPUKHUJIKY U OLIEHKY B XO/I€ BEIYMCIICHUM.
MopaeaupoBaTthb HECJIOKHBIE

3aBHUCUMOCTH C  TIOMOLIbI0  (hopMmyT;
BBITIOJTHATH BBIYUCIIECHUS IO (pOopMyIaMm.

Hcnonb3oBath 3HAHUS 0
3aBUCHUMOCTSIX MEX Ty BEJIMYNHAMHU
(ckOpoCcTb, BpeMmsl, paccTosHue; padora,
MIPOU3BOJIUTENILHOCTD, BpeMs U T. I.) IpHU
pELIEHNN TEKCTOBBIX 3a4a4.




5. DneMeHTHI aJredpsl (25 4)

Hcnons3oBanue OYKB At 0003HAUSHUS YHCEIT, IS
3aMCH CBOMCTB apu(PMETHUCCKUX JACHCTBUH.

bykBennbie BBIPKCHUS (BeIpaXkeHUs c
nepeMeHHbIMH). UucinoBoe 3HadyeHHEe OyKBEHHOTO
BBIPKEHHUSL.

VYpaBHeHue, KopeHb ypaBHeHUsA. Haxoxaenue
HEU3BECTHBIX KOMIIOHEHTOB apudmeTnyecKux
IEUCTBUI.

JlexapToBbI KOOPJIMHATHI Ha IUIOCKOCTH.

HOCTpOGHI/Ie TOYKHU IO €€ KOOpAHATaM, OIIPCACIICHUC
KOOpAWHAT TOYKH HA INIOCKOCTHU

YuTtaTh ¥ 3aNHCHIBATH OYKBCHHBIC
BBIPQXCHHS,  COCTaBIIsAITh  OyKBEHHBIE
BBIPQXKEHUS 10 YCIIOBHSM 3aj1a4.

BbluMcaATh ~ YHCIIOBOE  3HAYCHHE
OYKBCHHOTO BBIPQKCHHS IPH 3aJaHHBIX
3HAYCHHSIX OYKB.

CocTaBJsITh ypaBHEHUS O YCIOBUAM
3a7a4. Pemath mnpocTeiive ypaBHEHUS

Ha OCHOBE 3aBUCHUMOCTEH MEXIY
KOMIIOHEHTaMH apupMeTUYeCcKuX
JEUCTBUU.

Crpoutnb Ha KOOPJMHATHOMN

IUIOCKOCTH TOYKU U (PUTYPHI 110 33 JaHHBIM
KOOpJAMHATaM; ONpeAeasiTh KOOPAWHATHI
TOYEK

6. OnucareabHas crarucruka. BepossitHoctb. KomOunaropuka (20 u)

[IpencraBineHnre MAaHHBIX B BUAE TaOJHLI,
Jyarpamm.
[TonsiTue o0 ciayyallHOM OIBITE W COOBITHH.

JlocToBepHOE U HEBO3MOXKHOE COObITHUA. CpaBHEHHE
IIAHCOB.

Permennie koMOMHATOPHBIX 3a/1a4 IEpeOOPOM BapH-
aHTOB

N3Baexkaty nHbOpMaNHIO U3 TAOIUI U
UarpamMM, BBINOJHATH BBIYUCICHUS IO
TaOJINYHBIM JTAHHBIM, CPaBHUBATH
BEJIMYMHBI, HAXOAUThb HauOOJIbIINE U
HAaUMEHbIIINE 3HAYCHUS U JIp.

Bummoansate  cOop umHbOpMamuu B
HECJIOKHBIX  CllydasX, [MPeacTaBJIATh
uH(GOpPMAIIUIO B BUJIE TAOIUI] U TUArpamwm,
B TOM YHCJIE€ C TIOMOIIbIO KOMIBIOTEPHBIX
IPOrpaMM. IpuBoauTH MIPUMEPBI
CIIy4aHbIX COOBITHM, JOCTOBEPHBIX U
HEBO3MOXKHBIX CcOObITUH. CpaBHUBATH
LIaHCHl HACTYIJIEHUS COOBITHII; CTPOMTH
peueBbIE KOHCTPYKLMHU C UCIIOJIBb30BAHNEM
CJIIOBOCOYETAHUM bonee 8€pOsIMHO,
manoeepoamnHo W Ap. BBINOJIHATH
nepe0op BCeX BO3MOKHBIX BapUAHTOB AJIs
nepecyera OOBEKTOB WM KOMOWHAIWH,

BbIIEJSATh KOMOMHAIIMM, OTBEYaIoILne
3aJIaHHBIM YCIJIOBHUSIM
7. Harasignas reomerpus (45 u)

Harnsnuele npencraBinenus o ¢urypax Ha | Pacnmo3HaBaTh Ha ueprexax, pUCyHKax M
wiockocTd. Ilpsimasi, oTpe3ok, Jiyd, yroi, JoMaHas, | MOAENsX  TIeoMeTpuYeckue  (urypsi,
MHOTOYTOJIbHUK,  NPaBWIBHBIA ~ MHOTOYIOJbHMK, | KOHpUrypauuu ¢uryp (miockue u
OKPYXHOCTb, KpYT. UYeTbIpexyrojlbHUK, | MPOCTPAHCTBEHHBIE). IIpuBoauTh
NPSIMOYTOJIBHUK, KBajpaT. TpeyroibHHMK, BHUJABI | IPUMEPHl  AHAJIOIOB  T€OMETPUYECKUX
TpeyroibHUKOB. M300pakeHne reoMeTpuueckux | QUryp B OKpYKaromiem MHUDE.
¢uryp. BsaumHoe pacnosnokeHue IByX TMpsambiX, | M300paxkaTs reomerpuyeckue Gurypst u
JBYX OKPYXHOCTEH, MpsSMON M OKpyKHOCTHU. JlinHa | ©X KOHQUrypauu OT PyKH U C
oTpe3ka, JiomaHoW. IlepuMerp MHOrOyrojabHHMKA. | MUCIIOJIB30BAHUEM YEepPTEKHBIX
Enununbel u3MepeHus AnuHbl. V3MepeHue UIMHBI | HHCTPYMEHTOB. H3o6paxars
OTpe3Ka, IIOCTPOCHHWE OTpe3Ka 3aJaHHOM JJMHBL. | TeoMeTpuyeckre (UIypsl Ha KIeT4aTon
Yron Buasl yrinos. I'pagycHas mepa yria. U3mepe- | Oymare.  U3mepsitTb ¢ MTOMOIIBIO
HUE U IOCTPOEHHE YIJIOB C TOMOUIBIO TPAHCIIOPTUPA. | UHCTPYMEHTOB M CpPaBHUBATh JIJIMHBI




[TonsTHe TTOmANN GUTYPHI, SIUHUIBI U3MEPEHUS
wiomamy. [lnomane NpPsSIMOYroJibHUKA ¥ IUIONIAIb
KBajpata. PaBHOBenmMKre QUTypHI.

HarnsaHeie mpeicraBiieHUsl O MPOCTPAHCTBEHHBIX
¢urypax. Ky0, mapaienenwuren, npu3ma, mupamuia,
map, cdepa, koHyc, nmmuHAp. HM300pakeHue
NPOCTPAaHCTBEHHBIX  (uryp. [lpumepsl  ceueHMid.
MHOrorpaHHuKH,  TpPaBWIbHBIE  MHOTOTPAaHHUKHU.
[Tpumepbl pa3BepTOK MHOTOTPAHHUKOB, IHJIUHIPA U
KOHYCa.

[Toustue o0beMa; eauHULBl 00beMa. OO0BeM
NPSIMOYTOJIBHOTO TMapajuiesienuie/ia i 00beM Kyoa.

[Tonsstue o pasenctBe ¢uryp. LlenTpanbHas,
oceBass W 3epKalbHas cuMMeTpuu. 3o0paxeHue
CUMMETPHUYHBIX (HUTYp

OTPE3KOB M BEJIMYHMHBI YrjioB. CTPOUTH
OTPE3KU 3aJaHHOW [JIMHBI C IOMOILBIO
JMHEWKU W LUPKYJISL U YIJIbl 3aJJaHHOU Be-
JUYUHBl C [OMOLIBK TPAHCHOPTHPA.
BoipaxkaTrh OAHU €IUMHUIBI U3MEPECHUS
JUIMH ~ 4epe3  Japyrue.  Bplumcasars
IJIOIIAAN KBAJPaTOB U MPSIMOYTOJIbHUKOB,
MCTONB3Ysl (hOpMYIbI TUIOMIAAN KBajapaTa
Y TJIOIIAAN IPSIMOYTOJIbHHUKA.

Boipaxkartsb OJTHU €IMHUIIBI
M3MEPEHUsI TUIOIAIA Yepe3 IPyTHeE.

H3roraBiauBarh POCTPAHCTBEHHBIE

¢burypsl u3 pa3BepTOK; pacrno3HaBaTh
pa3BepTKH Ky0a, mapajienenunena, Mu-
paMH/IbI, UWIHH]IpA u KOHYyca.

PaccmarpuBarh NpoOCTEHIINE CEUYCHUS
IPOCTPAHCTBEHHBIX (PUTYp, MOJIydaeMble
MyTEM MPEIMETHOTO MM KOMIIBIOTEPHOTO
MOJEIUPOBAHUS, ONPedeJATh UX BU/I.

BoruncasaTe  o0bemMBl  Kyba
IPSIMOYTOJIBHOTO napasulesenurnesa,
ucnons3zys Qopmynsl o0bema Kyba u
o0Bbema IPSIMOYT OJIBHOT'O

napasuienenunena. Bolpaxkars oqHu equ-
HUILIBI U3MEPEHUs 00beMa uepe3 Apyrue.
HccnenoBath 1 ONUCHIBATH CBOMCTBA

reoMeTpuueckux @uryp (IUVIOCKUX H
IPOCTPAHCTBEHHBIX ), UCIIOJIB3YsI IKCIIEPHU-
MEHT, Ha0JII0ICHUE, U3MEpPEHHUE.
MopenupoBathb reOMETPUUYECKUE
00BEKTHI, UCTONb3ys Oymary, IIacTUINH,
npoBoJIoky u  nap.  Hcmouas3oBarth
KOMIIBIOTEPHOE MOJIETTUPOBAaHUE u

OKCIIEPUMEHT I UW3YyYEHUs CBOWCTB
TreOMETPUUYECKUX OOBEKTOB.

Haxogute B OKpyXarwlleM MHpe
IJIOCKUE u POCTPaHCTBEHHBIE
CUMMETPUYHBIE (PUTYPBHI.

Pemath 3aaun Ha HaXOXIEHHUE JUIHH
OTPE3KOB, IEPUMETPOB MHOTOYT'OJIEHUKOB,
IpagyCHOH Mepbl  yIJIOB, IUIOLIaei
KBaJIpaTOB M MPSAMOYTOJIbHUKOB, 00HEMOB
KyOOB u IPSIMOYTOJIBHBIX
napajiesienunenoB, kyba. Bplgenassth B
YCIOBUHU 33/Jaud JlaHHbIe, HEOOXOIUMbIE
JUI €€ PELIEHUs, CTPOMTHL JIOTMYECKYIO

LENOYKy paCCYyKICHHH, COMOCTABJIATH
MOJIYYEHHBI  pEe3ylbTaT C  YCIOBUEM
3aauu.
HN306paxkaTs paBHBIE burypsi,
CUMMETPHYHBIE PHUTYPBI
Pe3zepe epemenu - 30 u




AJITEBPA 7-9 KJIACCHBHI (3154)

1. lelicTBUTebHBIE Yncaa (15 u)

PacmnpeHI/Ie MHOXXECTBA HAaTypaJbHBIX YHUCCII O0
MHOXECTBa MNECJIbIX, MHOXCCTBA ICJIbIX YHCECI MO0
MHOXXECTBA pallMOHAJIbHBIX. PaHI/IOHaJ'IBHOG YHuCJI0 KaK

rac m

m
OTHOIICHHEC ;, nocjo€ 4ucCiio, a n

HaTypaJbHOE YHCJIO.

Crenenp ¢ wnenbiM nokazaTeneM. KBajpaTHbIi
KopeHb u3 uncia. Kopenb tperbeit crenenu. [lonstue
00 wuppanuoHaIbHOM 4Mcie. [ppauuoHanbHOCTh

grciia V2 U HeCOM3MEPUMOCTh CTOPOHBI M JIMATOHATIN
kBajgpata. JlecaTHuHble  HPHOIMKCHHS  Hppa-
OUOHAJIBHBIX YKcel. MHOXKECTBO IEHCTBUTEILHBIX
qKCesI; MPEACTaBICHUE JCHCTBUTEIbHBIX 4YHCEI B
BUJIc OCCKOHEYHBIX JIECATUYHBIX MpooOeit. CpaBHEHUE
JNEMCTBUTEIBHBIX 4YHCEI. B3auMHO OJHO3HAYHOE
COOTBETCTBUE MEKIY ICHCTBUTCIHLHBIMH YUCIIAMU U
TOYKAMH  KOODJMHATHOM  IPSIMOK. YucnoBsle
MIPOMEKYTKH: WHTEPBAJI, OTPE30K, JIyY.

OnucpiBaTh MHOKECTBO LEJBIX YHCET,
MHO>KECTBO palMOHAIBHBIX quced,
COOTHOILEHUE MEXAY JTHUMU MHOXe-
crBamu. CpaBHUBATh U YNOPAI0YHBATH
panyoHaIbHbIE qucia, BBINOJIHATh
BBIYHCIIEHUS C PALIMOHAIBHBIMU YUCIIAMH,
BBIYMCJIATh 3HAYCHMS CTEIIEHEH C LeNIbIM
MIOKa3aTeIIEM. ®opmyIHpOBaTH
OIlpe/leIeHue KBAJpaTHOIO KOPHSA U3
yrcna. Mcnoab3oBarh rpaduk QpyHKIUH
y = x* W1 HAaxXOXKICHHS KBaAPATHBIX
KOpHEel. BeIYHCASITE TOYHBIE W TPUOIHU-
KEHHbIE 3HAYeHUs KOPHEH, MCIIOJb3Ys
Opd  HEOOXOAUMOCTH  KalbKYISATOD;
IPOBOJUTH OLIEHKY KBaJpaTHBIX KOpHEH.
®opMyJIMPOBaTh  OIPENEICHUE KOPHS
TpeTheil CTeNneHW; HaXOQUTh 3HAYCHMS
KyOM4eCKHX KOpHEH, Mpr HEOOXOUMOCTH
ucnonb3ys  Kanpkynsatop. IlpuBoauth
OpUMEpPhl  HUPPAlMOHAIbHBIX  YHCEI;
pacno3HaBaTh panroHaIbHbIE u
UppalMOHAJIbHBIE YHCIA;, HM300paxkaTh
YHuClla TOYKAaMU KOOPAMHATHOM MPSIMOH.
Haxoauth necsiTuuHble NpUOIMIKEHUS
pallMOHATBHBIX U UpPpalMOHAIbHBIX
Ylcell; CPAaBHUBATH U YNOPSA0YUBATH

NEUCTBUTENbHBIE 4uciaa. OnuchbiBaTh
MHOECTBO  JE€HCTBUTENBbHBIX  YHUCEIL.
Hcnoap30Barhb B OUCHMEHHOU

MaTeMaTH4eCcKOM peud OO0O03HAuYeHUs U
rpadpuyeckie M300paKEeHUsT YUCIOBBIX
MHO>KECTB, TEOPETHKO-MHOKECTBEHHYIO
CHUMBOJIUKY.

2. U3mepenusi, npudauzkeHus, oueHku. (10u)

[TpubnnxeHHoOe 3HAuY€HHE BEIUYMHBI, TOYHOCTh
npulmkeHns. Pa3mepbl 0OBEKTOB OKPYKaIOIIEro
MHUpa (OT 3JIEMEHTapHbIX YacTull a0 BceneHHoil),
JUINTETIBHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MUDE.
Boiaenenue muoxutens crenenu 10 B 3anucu yucia.

IIpuknika v OLEHKa pe3yIbTaTOB BEIYMCICHUN.

Haxoaurs, aHAJIU3HPOBATH,
CONMOCTABJISATH YHCIOBBIC
XapaKTePUCTHUKU OOBEKTOB OKPYKAIOIIETO
MHpA.

Hcnoab3oBaTh 3amuch YHCEIl B
CTaHJapTHOM BUJIC JJI BBIPpaXXCHUA
pa3MepoB 00BEKTOB, JIINTEIIbHOCTHU

MIPOLIECCOB B OKPYKAIOIIEM MUDE.
CpaBHuUBaTBL uncla U BEIUYMHBI,
3alMCaHHble C HCIOJb30BAHUEM CTENEeHU
10.
Hcnonb3oBath pasHbie GOPMBI 3aHCH
MPUOITMKEHHBIX 3HAYEHU; JieNaTh
BBIBOJBl O TOYHOCTH MNPHOIMIKEHHs IO




3alluCHu HpI/I6HI/I}KCHHOFO 3HA4YCHHA.

Boimoansars BBIUHMCIICHUS c
peaNbHBIMU JAHHBIMU.
Boimmoanars NPUKUAKY U OLEHKY

PE3YIBTATOB BBIYMCIICHH.

3. Beegenmue B anredpy (8 u)

bykBeHHbIE BBIPAKECHUS (BBIpasKEHUS c
nepeMeHHbIMHU). YuciaoBoe 3HaueHUE OYKBEHHOTO
BbIpaKeHMs. JlomycTUMble 3HA4YeHHUs] IEPEMEHHBIX.
IToncraHoBKa BbIpaKEHUN BMECTO MEPEMEHHBIX.

[IpeoOpazoBanne OyKBEHHBIX BBIpXEHHI Ha
OCHOBE  CBOWCTB  apU(METHYECKHX  JICHCTBHI.
PaBeHCTBO OYKBEHHBIX BBIpaKeHHM. TOXKIECTBO.

BoInoaHaTs OJIEMCHTAPHBIC 3HAKOBO-
CHUMBOJHYECKHE JICHCTBU: NMPUMECHATD

OyKBbI JUIsi OOO3HAYCHUS YHCEN, JUIs
3aUCH 00Immx YTBEPKJICHHUI;
COCTABJISITh OYKBEHHBIC BBIPAXCHUS 10
YCIIOBUSIM, 3aJaHHBIM CJIOBECHO,
PUCYHKOM 5 R0 YEPTEIKOM;
npeodpa3oBbLIBATH anredpandeckue
CyMMBI M TMPOU3BEACHUSA (BBINOJIHSATH
NpHUBEICHUE  TOJOOHBIX  CIIAaraeMbIX,
pacKpbITHE CKOOOK, YIpOILEeHHE
IIPOU3BENICHUN).

Bo1uuciaars YHCIIOBOE 3HAaYEeHHUE
OYKBCHHOTO  BBIPDOKCHHUS,  HAXOAHUTH

0011aCcTh AO0IIYCTUMBIX 3HAYCHUH MMEPEMCH-
HBIX B BBIPAXKCHUU.

4. MHOT04JI€HbI

(45 4)

Crenenb C HaTypaJlbHbIM IIOKa3aTeleM U €€
cBoiictBa. OnHOuneHs M MHOrowieHsl. CreneHs
MHOTI'O4YJICHA. CJ'[O)KCHI/IG, BbIYUTAaHUC, YMHOXCHUC
MHOT'OYJICHOB. Dopmyisl COKpAILIEHHOT'O
YMHOXCHHA: KBaJApaT CyYMMbl W KBaJpaT Pa3sHOCTH.
@dopmyna pazHOCTH KBajpaToB. IIpeobpazoBanue
[EJIOTO BBIPAKCHHA B MHOTOYJICH. Paznosxenne MHO-
rowieHa Ha MHOXMHTEIM: BbIHECEHHE OOIIEero
MHOKUTENSI 32 CKOOKH, TPYINIHUPOBKA, MPHUMEHEHUE
(bopMyIT COKPAILIEHHOTO YMHOXEHHs. MHOTOUJIEHBI ¢
OJIHOU IIEPEMEHHOM. Kopens MHOI'O4JICHA.
KBazpaTHblil TpexXwieH, Da3JIoKEHHE KBaJgpaTHOTO
TPEXUWICHA HA MHOXHUTCIIN.

¢opmyaupoBarh, 3alUCHIBATH B
CUMBOJIMYECKON (opMe U 000CHOBBIBATH
CBOMCTBA CTENEHU C HATYpPAJIbHBIM IIO-
Ka3aTesem; NPUMEHATH CBOICTBa
CTETEeHU JUIs peoOpa3oBaHus
BBIPAXEHUU U BBIYMCIICHUN.

BbINOJIHATH IEMCTBUS C MHOTOYWICHAMH.

BbiBoauTh  QOpPMYNIBI  COKpPAIIEHHOTO
YMHOXEHHUS, NPUMEHSATH 1704 B
npeoOpa3oBaHuUsX BBIpa)KEHUI u

BBIYMCIICHUAX. BBINMOJHATH pa3iioKeHUE
MHOT'O4JICHOB Ha MHOXUTEIH.
PacnosHaBaThe KBaJpaTHBIM TpPEXWIEH,
BBISICHATBH BO3MOYKHOCTb Pa3JIOXKCHHUSA HA
MHOXUTENH, NMPEeACTABJIATh KBaJpPaTHBIN
TPEX4Ie€H B  BHUJAE  IIPOU3BEICHHUS
JUHEHHbIX MHOXkuTenen. IIpuMeHATH
pa3nuyHble (OPMBI CAMOKOHTPOJS TMpPHU
BBITIOJTHEHUH NpeoOpa3oBaHMil.

5. Aaredpanyeckue j

odu (22 u)

OCHOBHOE CBOMCTBO
Coxkpamienue  apo0eid.
YMHOKEHHUE,  JIeTIeHUE

Anrebpanueckas apo0b.
anreOpanyeckoi  Ipoou.
CrnoxxeHue, BBbIYMTAHMUE,
anreOpandeckux napoOeil. CrenmeHb C  IENBIM
MoKaszaTeJleM W €€ CBOWCTBa. PammoHabHBIC
BBIp@XEHHUS M UX MpeoOpa3oBanus. [loka3zaTenbcTBO
TOXJICCTB.

®opMyJIMPpOBaTh OCHOBHOE CBOWCTBO
anreOpandeckoi 1poOH U MPUMEHSATh €ro

TUTST npeoOpazoBaHms TpoOeH.
BbIOJIHATDH JIEUCTBUS c
anredpandecKuMu IpOoOsIMHU.

IIpencraBasaTh 1e510€ BBIpAXXEHHE B BHUJIC
MHOTOYJICHa, JApOOHOE B  BHJIE

OTHOIICHHUA MHOI'OYJICHOB, JOKa3bIBAaThb




TOXJECTBA. DopMyIHPOBATH
OomnpeNieJIeHue  CTeeHu €  LENbIM
MOKAa3aTeJIeM. ®opMyJINpPOBAaTD,

3anuCcbIBaTh B CUMBOJIMYECKOW (Gopme U
WLITIOCTPUPOBATH IIPUMEpPaMH CBOMCTBA

CTEIIEHH C  IEIbIM  IIOKa3aTelieM;
NPUMEHATh CBOWCTBA CTENCHH  JUIS
npeoOpa3oBaHUs BBIPAXKCHHM u
BBIYMCIICHHIA.

6. KBagpaTnble kopuu (12 u)

[ToHsATHS KBaZpaTHOro KOPHS, apU(PMETHUECKOro
KBAJPAaTHOrO KOPHsL. YpaBHeHue Biaa x° a. CBONWCTBA
apu(METHYECKUX KBaJpaTHBIX KOpPHEH: KOpPEHb U3
IIPOU3BENICHNUS, YACTHOT' O, CTENIEHU; TOXK/IECTBA
(Va)* = a, tae a =0, Va’=lal. Tlpumenenue cBoiicTB
KBaJPaTHBIX KOpPHEH AJIs MpeoOpa3oBaHMs YMCIOBBIX
BBIPAKEHUM U BBIYUCIICHUMN.

Jloka3pIBaTh CBOICTBa apU(PMETHUCCKUX
KBa/IpaTHBIX KOpHEH; MPUMEHATh UX JJIs
npeobpazoBaHus BBIPAKCHUII.
BelyucaaTe  3HAa4YCHMSA ~ BBIPAXKCHUH,
coJiepKaIInX KBaJpaTHbIE KOpHHU;
BBIPaKaTh IIEpEMEHHBIE u3
reOMEeTPUUYECKUX M (pu3mdeckux (opMyil.
HccnenoBary ypaBHeHHE BuJa x° = a;
HaXOAWTh TOYHbIE M MPUOTUKECHHBIE
KopHU 1ipH a > 0.

7. YpaBHeHUd ¢ 0J1HOi nepeMeHHoil (38 u)

VYpaBHeHne ¢ oxHoM nepemeHHo. Kopens
ypaBHeHHsA.  CBOHCTBA  YHMCIIOBBIX  PaBEHCTB.
PaBHOCWIBHOCTD ypaBHeHH. JIMHENHOE ypaBHEHHE.
Pemenue ypaBHEHUH, CBOASIUMXCS K JIMHEHHBIM.
KBagpatHoe ypaBHenue. Hemnonnele KBagpaTHble
ypaBHeHusd.  PopMmyna  KOpPHEM  KBaJIpaTHOIO
ypaBHeHus. Teopema Buera. Pemienue ypaBHEHUM,
CBOIAIIMXCA K  KBagpaTHbIM.  bukBagpaTtHOE
ypaBHeHue. lIpumepsl pemeHns ypaBHEHUN TpeTbeu
U YETBEPTOMN CTENEHU PA3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenne JpOOHO-pallMOHATbHBIX YpaBHEHUM.
Pemienue  TEKCTOBBIX  3ajady  aJreOpandecKuM
CIIOCOOOM.

Pacno3naBaTh JTMHEWHBIE U KBaJpaTHbIC
yYpaBHEHMUs, LeJIble U IPOOHBIC YPABHEHHUS.
Pematn JIMHEHUHEIE, KBAJIpaTHEIE
ypaBHEHMs, a  TaKkKe  YypaBHEHUS,
CBOIMIIMECS K HHUM; pelarh JIpoOHO-
paunoHanbHble ypaBHeHUs. MccienoBarb
KBaJ[paTHbIC YpPaBHEHHS TIO TUCKPUMHU-
HaHTy U kod¢p¢unuentam. Pemartp
TEKCTOBBIE  3aJayll  anreOpanmyecKuM
CIOCOOOM: TEepeXOAUTh OT CIOBECHOU
(GOpPMYJIHPOBKH  YCIIOBUS  3aJadd K
anreOpanyeckon MOJIeNTN nyTemM
COCTaBIICHHSI YpaBHEHHS, pemaTh
COCTaBJIEHHOE YpaBHEHHE;
HHTEPNPETHPOBATH PE3yIIbTAT.

8. Cucremsl ypaBHeHuii (30 u)

VpaBHEeHHE C JByMs NEpEMEHHBIMH. JIMHEWHOE
ypaBHEHUE C JByMs IepeMeHHbIMU. [Ipumepsl
pelieHnus ypaBHEHUW B I1enbIX yuciax. Cucrema
YpPaBHEHUU C JABYMS NIEPEMEHHBIMU. PaBHOCUIIBHOCTD
cucteM ypaBHeHuM. Cucrema JBYX JIMHEWHBIX
YpaBHEHUNM C JByMs IIEPEMEHHBIMU; PELIECHUE
MOJICTAHOBKOM M CJI0KEHUEM. PellleHne CUCTEM JIBYX
YpaBHEHUM, OJTHO M3 KOTOPBIX JMHEHWHOE, a JIpYyroe

BTOpOW creneHH. [IpuMmepsl pemieHuss cucreM
HEJIMHEMHBIX ypaBHEHMH. Pemenue TEKCTOBBIX
3a/ay  anreOpanyecKuM CIIoCOOOM.

JexapToBbl KOOPAWHATHI Ha ILIOCKOCTH.

['padmyeckas uMHTepIpeTalys YpaBHEHUS C JBYMs
nepeMeHHbIMHA. ['paduk IMHEHHOTro ypaBHEHHUS C
IBYMSI TIEPEMEHHBIMH, YIJIOBOH KO3 UIIMEHT

Onpene.lme, ABJICTCA JIM Iapa 4YHrCCI
PCHICHUCM HNAHHOT'O YpPAaBHCHHUA C IABYMA

NEPEMEHHBIMU, IIPUBOJIUTDL IpUMCEPHBI
pereHus ypaBHEHUI c JBYMS
NEPpEMCHHBIMHA. Pemartn 3aJa4u,
anreOpandeckoil MOJENBI0 KOTOPBIX SB-
JSIETCS ypaBHEHHE c TIBYMST
NepEMEHHBIMH; HAXOIUTh 1esble
pemienus nyreM 1nepebopa. Pemars
CHUCTEMBl [JBYX ypaBHEHMH ¢ JByMs
NEpEMECHHBIMU, YKa3aHHBIC B

cojepkanuu. PemaTe TEeKCTOBbIE 3a/1a4u
anredpanyeckuM CIOCOOOM: NEPEXOIUTh
OT CIIOBECHOH (OPMYIHUPOBKH YCIOBHSA
3a7a4M K areOpanyeckoil MOJenH IyTeM




OpsIMOM;  YCIIOBUE  MAapajlIeIbHOCTH  MPSAMBIX.
['paduxy mpocTeimnx HeNUHEHHBIX ypaBHEHH (ma-
pabona, rumepOosia, OKPYKHOCTh). ['paduueckas
UHTEpIpeTalus CHCTEMbl YypPaBHEHHH C JByMs
MePEeMEHHBIMH.

COCTABJICHUS
pemiathb
YpaBHECHUH;
pe3yJibTar.
Crtpoutb rpaduku ypaBHCHHH C JIBYyMS
MepEMEHHBIMHU. KouncrpyupoBarhb
SKBUBAJICHTHBIE PEUEBbIEC BHICKA3bIBAHUSI C
HCIIOJIb30BAHUEM  QIredpanvyeckoro u
F€OMETPUYECKOro s3bIKOB. Pemarb u
HCCJIeI0BATh YPAaBHEHUS W  CHUCTEMBI
ypaBHEHHUI Ha OCHOBE (YHKIMOHAIBHO-
rpadUUeCKUX MPEACTABICHUN YpaBHEHUI.

CHUCTEMBbl  YpaBHEHUM;
COCTaBJICHHYIO CUCTCMY
UHTEPIPETUPOBATH

9. HepaBencrBa (20 u)

UucnoBsle  HEpaBEHCTBA M HMX  CBOMCTBA.
HepaBeHnctBo ¢ ogHOM nepemMeHHON. PaBHOCHIIBHOCTD
HepaBeHCTB. JIuHeElHbIE HEpaBEeHCTBA C OJHOU
nepeMeHHON. KBanpaTtHele HepaBeHcTBa. CHCTEMBI
JIMHENHBIX HEPABEHCTB C OJHOU ITIEPEMEHHOM.

@®opMyJIMPOBATH CBOMCTBA YMCIIOBBIX
HEPaBEHCTB, WJLIKCTPHUPOBATHL HUX Ha
KOOPJAMHATHOM  IIPSIMOM, JA0Ka3bIBATh
anreOpanvecky; MPUMEHAATb CBOMCTBA
HEPaBEHCTB  IIPM  pPELICHMM  3aj1ad.
Pacno3naBaTh JMHEHHBIE U KBaJpaTHBIE
HEPABEHCTBA. Pemarsp JIMHEHBIE
HEpaBEHCTBA, CHUCTEMbl JIMHEWHBIX Hepa-
BEHCTB. Pemats KBaJpaTHbIE
HEPAaBEHCTBA Ha OCHOBE TIpapUUeCKUX
MIPEICTABICHUM.

10. 3aBucuMOCTH MeR1Y BeJuduHamMu (15 u)

3aBUCUMOCTh MEXy BEJMYUHAMHU.
IIpencraBieHne 3aBUCUMOCTEN MEXKIY BEIMYMHAMU B
Buge Gopmyin. Beruncnenus no ¢gopmynam. Ipsimas

IpONOPLHOHATIbHAS 3aBUCUMOCTb! 3aJjaHue
dbopmyroit, KOIGOUIMEHT MPOMOPIIMOHATIBHOCTH;
cBoiictBa. Ilpumepbl mnpsAMO NPONOPLHUOHAIBHBIX
3aBucumocteil. OOparHas IPONOPLUOHATIbHAS
3aBUCUMOCTB: 3ajaHue (opMysoH, KOdIPPHUIHUEHT
o0OpartHoi IPOTOPIHNOHATBHOCTH; CBOWCTBA.
[Tpumepsr 00paTHBIX IPOMOPLHUOHATIBHBIX
3aBucuMocTeil. PemeHwme 3amad  Ha  mIpsAMYIO
IPONOPLHUOHATIBHYIO u 00paTHyIO

MMPONOpPHUOHATIbHYIO 3aBUCUMOCTH.

CocraBasatb (opMyInbl, BbIpa)KaroLIUe
3aBHUCUMOCTH  MEXAY  BeIMYMHAMH,
BBIYHMCJIATH o dopmymam.

Pacno3snaBath 1mpsMyr0o U 0OpaTHYIO
MPONOPIMOHAIEHBIC 3aBHCUMOCTH.
PemiaTh TEKCTOBbIE 33Jjauu HA NPAMYIO U
oOpaTHyt0 MIPOINOPLIHOHAIIbHbBIE
3aBHCUMOCTH (B TOM YHCJIE C KOHTEKCTOM
W3 CMEXHBIX JHCUUIUIMH, W3 pPEaTbHOU
KU3HU).

11. Yncnosbie pyHkuuu (35 u)

[Tonsitue ¢ynkmuu. OO6nacTh OMpeneNeHUs W
MHOXecTBO 3HaueHui ¢(yHkimu. CriocoObl 3amaHus
¢byukun. I'paduk pynkuuu. CBoiicTBa QpyHKINHU, UX
oTtoOpakeHHe Ha Tpaduke: BoO3pacTaHHe U yObIBaHUE
byHKIMKM, HyId QYHKLIWK, COXpaHEeHHe 3Haka. UTeHue
u noctpoeHue rpadukoB yHxuuit. IIpumeps
rpauKoB 3aBHCHUMOCTEH, OTpa)karolUX peabHbIe
nporecchl, (YHKIHMH, ONHCHIBAIOIIME TMPAMYIO U
0o0paTHyl0 NPONOPLUUOHAIBHBIE 3aBHUCUMOCTH, UX
rpaduku. JIuneiinas ¢pyHkuus, ee rpaduK U CBOHCTBA.
KBanparuunas ¢yHkuus, ee rpa@uk u CBOHCTBa.
CreneHHble byHKIIT c HaTYpaJIbHBIMU
nokazateysiMu 2 W 3, mX TpaduKd U CBOICTBA.

Boruucasars
3aJTaHHBIX

3HAYECHUS byHKIHH,
bopmymnamu (mpu
HEO0XOIUMOCTH HCII0JIb30BAThH
KaJbKYJATOP);  COCTABJAATBH  TaOIMIIBI
3HaueHu# ¢yHkuil. CTPOUTH MO TOYKAM
rpaduku (byHKINHA. OnuceiBaTh
CBOMicTBa (YHKIMM Ha OCHOBE €€
rpadu4ecKoro MIPEJCTaBICHHUS.
MoneaupoBaTh pealbHBIE 3aBUCUMOCTH

dbopmynamu  u  rpadpukamu. Uurarh
rpaduxu peanbHBIX 3aBUCUMOCTEHN.
Hcnonb3oBath (GYHKINOHATIBHYIO

CUMBOJIUKY I 3alKCcH Pa3sHO0Opa3HbIX




I'paduku dysaxmImin
y=vx,y=Vx y=|x|

(hakTOB, CBSI3aHHBIX C pacCMaTPUBAEMbIMU
(GyHKIUSMU, 000TaIIast OMBIT BHITOTHEHUS
3HAKOBOCUMBOJIMYECKUX NEUCTBUM.
Ctpoutb peueBble  KOHCTPYKLUHUH  C
UCIIOJIb30BaHUEM (GyHKIIMOHATILHOM
TEPMUHOJIOTHH. Hcnoan3oBatb
KOMIBIOTEPHBIE  MPOTPaMMbl JJI  TO-
cTtpoeHusi rpadukoB  QyHKOMHA, IS
UCCIIEJIOBAHUS MOJIOXKEHHUS Ha
KOOPJIWHATHOW  TJIOCKOCTH  TpaduKOB
(yHKIMA B 3aBUCHMOCTH  OT 3HAYCHHU
K03 (HUIIUEHTOB, BXOJISIIIUX B
bopmyiy. PacnoznaBarthp BU/IBI
nzydaemblx  ¢ynkmmii.  Iloka3piBaTh
CXEMaTU4YEeCKU MOJIO’KEHUE Ha

KOODIMHATHOM  IJIOCKOCTH  TPaguKOB

GbyHnkuuit Bupay = kx, y = xkx th, y = S, y

=ax’,y=a’’ +¢y=ax* +bx +c¢ B
3aBUCHUMOCTH oT 3HaUCHUN
K02(pPHUIIMEHTOB, BXOISAMUX B (OPMYIIBIL.
Ctpouth rpapuku u3ydaembix (yHKIUH;
ONHMCHIBATh HX CBOMCTBA

12. YucJioBbIe MOCJIEI0BATEIHLHOCTH.

Apudmernyeckasi U reoMeTrpuyec

Kas nporpeccuu (15 u)

ITonstue YHCIJIOBOM II0CJIEI0BATEIBHOCTH.
3ananue IIOCJIEIOBATEIbHOCTH PEKYPPEHTHOU
bopmynoit " dbopmymnoi n-ro YJICHA.
Apudmernueckass U TeOMETpUYECKash IPOTPECCUU.
@opMmynel  N-T0 4ileHa  apuMeTHUecKo
T€OMETPUYECKON TIPOrPECCHM, CYMMBI TEPBBIX M
ysieHoB. M300pakeHHe 4I€HOB apu(METHUECKOH H
r€OMETPUYECKON IIpOrpeccuit TOYKAMU
KOOPAMHATHOU IJIOCKOCTH. JInHenbIi 5
AKCMOHEHIMATIBHBIA pocT. ClI0KHbBIE TPOLIEHTHI

IIpuMeHsiTh MHJEKCHBIE 0003HAYEHUS,
CTPOMTH PEUYEBBIE  BBICKA3BIBAHUS C
UCIIOJIb30BAHUEM TEPMHHOJIOTHM, CBS-
3aHHOW C IIOHSATHEM I10CJIEI0BATEILHOCTH.
Beruncaars YJICHBI
MOCJIEIOBATEIILHOCTEH, 3aJaHHBIX
(bopmyoi n-ro YjleHa  WIn
PEKYpPpEHTHOM dbopmyIoii.
YcranaBiMBaTh  3aKOHOMEPHOCTb B
IIOCTPOCHHUH TIOCJIEA0BATENBHOCTH, €CIU
U3BECTHBI IEPBBIE HECKOJIBKO €€ YJICHOB.
HN3o00paxatnh YIICHBI
NIOCIIEIOBATENBHOCTH TOYKaMHU Ha KO-
OpIMHATHOM IuIoCcKOCcTH. Pacmo3HaBarTh
apu(METHUECKYI0 U  TE€OMETPUYECKYIO
MPOrpeccuy MpH  pa3HBIX  crocobax
3ajaHusi.  BbIBoOMTB ~ Ha  OCHOBE
JIOKa3aTeNbHBIX PACCYKIECHUN (HopMyIbl
obmiero uieHa apupMETHYeCKOH U
T€OMETPUYECKOW  IPOTPECCUM, CYMMBI
NEPBBIX M WIEHOB apU(PMETUUYECKOH WU
T€OMETPUYECKONM IPOrpeccuil; pewmarb
3aJa4d C HUCHOJIB30BAHUEM ATUX (HOPMYIL.
PaccmaTpuBare npuMepsl M3 peanbHOU
KU3HU, WIIIOCTPUPYIOIIUE W3MEHEHUE B

apudMeTHIeCKOn MIPOTPECCHH, B
reOMEeTPHUECKOMN MIPOTPECCUH;
H300paxaTh COOTBETCTBYIOIITHE




3aBUCUMOCTH  rpaduuecku.  Pemars
3a/1aud Ha CJIOKHBIE TPOLEHThI, B TOM
yHCclie 3a/ladydl U3 pealbHON MPaKTUKU (C
KCIIO0JIb30BAHUEM KAJIBKYJISITOPA)

13. OnucarenbHas cratucTuka (10 u)

Hp CACTaBJICHHUC JAaHHBIX B BUIC Ta6JII/II_[,

quarpamm, rpadukos.

CiyyaliHasi M3MEHYUBOCTb.

CraTucTH4ecKue XapaKTepHCTUKH Habopa TaHHBIX:
cpeaHee apupmeTHyeckoe, MeauaHa, HauboJbllee U

HAaMMCHBIICC 3HAYCHHA, pa3Max. Hpel[CTaBJIeHI/IC 0

BBI6OpOLIHOM HCCICOOBAaHHUU

N3Baekary wHQOpMaNMIO W3 TAOMUI U
JarpamMM, BBITIOJHATH BBIYHCICHUS TI0
TaOMIMYHBIM JaHHBIM. Omnpeaeasitb 10
JarpaMmmam HauOOJBIINE H
HauMEHBIIINE JaHHBIE, CPaBHUBATH
BennunHbl. [IpeacTaBasTh WHPOPMAIHIO
B BH/JIE TaOJMII, CTOJIOYATBIX U KPYTOBBIX
agarpaMM, B TOM YHCJIE€ C ITOMOIIBIO
KOMITBIOTEPHBIX Tiporpamm. IlpuBoauTh
IPUMEPBI YMCIOBBIX JAaHHBIX (IICHA, POCT,
BpeMsl Ha JIOpOTY M T. J.), HAXOAHUTh

cpenHee apudmeTnyeckoe, pa3max
YHCIIOBBIX HaOOpOB. IIpuBoauTn
coJiepKaTebHbIe MPUMEPHI

HCIIOJIb30BaHUA CPCAHUX JId OIMCaHUA
JaHHBIX (ypOBeHL BOABI B BOJOCMC,
CIIOPTUBHBIC IIOKA3aTCIIM, OMNPCACICHUC
I'paHuLl KIMMAaTHIYCCKUX 30H)

14. Cayuaiinble cOObITHSI M BePOSATHOCTD (15 u)

IIoHATHE O CiIy4YallHOM OIBITE MW CIIy4YalHHOM

COOBITHH. Yacrora

CITy4aitHOTO COOBITHSL.

CrarucTUuecKuil MOAXO0JA K MOHSTHIO BEPOSITHOCTH.
BepositHocTn MPOTHUBOIIOJIOAKHBIX COOBITHH.

JlocroBepHblie u
PaBHOBO3MOKHOCTE

HEBO3MOYKHBIE COOBITHS.
COOBITHM. Knaccuueckoe

OMPEACIICHUEC BCPOATHOCTU

IIpoBoauTh Ciiy4yaiiHble SKCIIEPUMEHTHI, B
TOM YHCJIE C MOMOUIBIO KOMIIBIOTEPHOTO
MOJEIUPOBAHUsI, WHTEPIPETUPOBATh HX
pe3yJIbTaThI. Borunciaarthb 4acTOTy
CIIy4aiiHOT O COOBITHS, OLICHUBATh
BEPOATHOCTh C TOMOIIBIO  YaCTOTBHI,
[IOJIyYEHHOU ONBITHBIM IyTeM. Pemarb
3a7a4M Ha HaAXOXKJECHHE BEPOSITHOCTEH
COOBITHIA. IIpuBoaurs IIPUMEDPBHI
CIy4aWHBIX  COOBITUN, B  YaCTHOCTH
JIOCTOBEPHBIX M HEBO3MOXHBIX COOBITHIA,
MaJIOBEPOATHBIX coObITHiA. [IpuBOAUTH
IpUMEpPhl PaBHOBEPOSTHBIX COOBITUN

15. DsiemeHTHI KOMOMHATOPUKU (10 u)

Pemenne KOMOHMHATOpHBIX 3agady  mepebopom
BapraHToB. KoMOHHATOpHOE NpPaBUIO YMHOXKEHUS.
[TepecTanoBku u pakropuan

BbinoHATh 1Iepebop BCEX BO3MOMKHBIX
BApUAHTOB JUIsl mepecuyera oOBEKTOB WU
komOuHanuii.  IlpumeHsTHL  TpaBUIIO
KOMOMHATOPHOTO YMHOXEHHUS IS
pelieHns 3ajad Ha HaXOXJIECHUE 4YHuCIa
00BEKTOB MJIM KOMOWHAIUM (JuaroHaau
MHOT'OYI'OJIbHUKA, PYKOIOXAaTHsl, YNCIO
KOJOB, MM(pOB, Mapoied u T. IL.).
Pacno3HaBaTph 3amaun Ha oOIpezeieHue
ylyclia TEepecTaHOBOK U  BBINOJIHATH
COOTBETCTBYIOIIME BbIUMCIEHUA. Pemarb
3a/ladyil Ha BBIUMCJIEHHE BEPOSITHOCTU C
pUMEHEHHEM KOMOMHATOPUKHU




16. MHoOkecTBa. JJ1eMEHThI JOTUKHU (5 4)

3aganue
2JIEMEHTOB,

MHOXeCTBO, DJJIEMEHT MHOXKECTBA.
MHOECTB MEePEUYNCIICHUEM
XapaKTePUCTUYECKUM  CBOMCTBOM.  CTaHmapTHbIE
0003HAYCHHMS  YHCIIOBBIX  MHOXKECTB. [Tycroe
MHOXKECTBO M €ro o0Oo3HaueHue. IloaMHOXKECTBO.
OO0beHEHUE M TIEpeceYeHue MHOXKECTB, Pa3HOCTh
MHOXeCTB.  WMimrocTpaiuss  OTHOLIEHHH — MEXIY
MHOKECTBAaMU C TOMOIIBI0 Juarpamm Oiljiepa —
Benna. IloHsiTus O paBHOCHUIIBHOCTH, CIIEIOBaHUU,
ynoTpeOaeHue JIOTUUECKUX CBSA3OK eciu ..., Mo ..., 8
MoM U Moabko mom ciaydae. JIorudeckue CBA3KH U,
unu

IIpuBoauTL IHpUMEpPBl KOHEYHBIX U
OCCKOHEYHBIX MHOXECTB. Haxonutb
00bETMHEHNE U TIEPECEYCHHUE MHOKECTB.
IIpuBoguth IpPUMEPBl  HECJIOXKHBIX
KJIaCCU(UKALIUH. Hcnoab3oBarh
TEOPETHUKO-MHOKECTBEHHYIO CUMBOJIMKY U
S3bIK DM PEIIEHUM 3aJad B XOJE
U3Y4YEHUsl PA3IMYHBIX pa3/esioB Kypca.
HiunrocTtpupoBarthb MaTEeMaTUYECKHE
NOHATUS W YTBEPXKACHHUS IpUMEPaMHU.
Hcnoab3oBarb MIPUMEPHI u
KOHTPIPUMEPDI B apryMeHTalHuH.
Koucrpyuposarhb MaTE€MaTUYECKHE
NPEIJIOKEHUSI C IOMOILBIO  CBSI30K eciu
., MO ..., 8 MOM U MOJLKO MOM Clyuae,
JIOTUYECKHUX CBSI30K U, UNU

Pe3zepe epemenu —10 u

I'EOMETPUAI.

7-9xaacenl (2104.)

OcHoBHOE coaecpkaHue 10 TEMaM

XapakTepucTHKa  OCHOBHBIX  BH/JOB
JAeATeJIbHOCTH Y4YeHHKAa (HAa YypOBHe
Y4eOHBIX J1eiicTBMIi)

1. Ilpsimbie 1 yrasl (154)

Touka, npsimast, miaockocTs. OTpe3okK, JTyd. YTOIL
IIpssMO# yroJ, OCTPBIA W TYIOW YIJIbl, Pa3BEPHYTHII
YTOJL BeprukanbHele M CMEXHBIE  YIVIBL
buccextpuca yrina u ee cpoiictBo. CBONCTBa YIJIOB €
MapaJUIEIbHBIMU U MEPIECHINKYISAPHBIMU CTOPOHAMU.

B3anmHOE pacnosyiokeHuE MpsIMBIX Ha  IUIOCKOCTH:
napajjielibHble U [IepeceKarouiuecs psIMBbIE.
[TepnenuKynspHbIe HpsIMBIE. Teopemsl 0

MapauIeIbHOCTA W TMEPNEHAUKYISIPHOCTH MPAMBIX.
IlepieHauKynssp W HAaKJIOHHasg K  IPSIMOM.
CepenuHHBIN MEPIECHINKYIISIP K OTPE3KY.
I'eomerpuyeckoe mecto To4Yek. Mertox reomerpu-
YecKuX MecT Touyek. CBOMCTBa OMCCEKTPUCHI yria U
CEpPEIMHHOr0 NEPIEHINUKYJIIAPA K OTPE3KY

®opmyInpoBaTh OIpeIeTCHUS u
WLIIOCTPHPOBATh  TIOHATHA  OTpE3Ka,
Jay4a; ymjia, OpsMoro, ocTporo, Tymoro u
pa3BEpHYTOr0 YIJIOB;, BEPTUKAIBHBIX M
CMEXHBIX YIJIOB, OMCCEKTPUCHI  yTJa.
®opmyIHpOBaTH OIIpeeIICHUS!
napajuiebHbIX MPSIMBIX; YIJIOB,
00pa30BaHHBIX MPH TEPECEUCHUU JBYX
napajuleNIbHbIX NPSAMBIX U CEKYIIEH;
NEPIIECHIUKYIIIPHBIX IPSIMBIX;
MEPIEHIUKYIISIPA U HAKJIOHHOW K IMPSMOM;
CEpEMHHOTO MEPIEHANKYISAPA K OTPE3KY.
PacnosnaBate u H300paxkaThb uX Ha
yeprexax M puUcyHKax. OOBSICHATB, 4TO
TaKO€ TEeOMETPUYECKOe MECTO TOYEK,
NPUBOAUTHL TIPUMEPBl TE€OMETPUUECKUX
MecT TouyeK. MOopMyJIUpPOBATH AKCHOMY

MapayIeIbHbIX MPAMBIX.
DopMyIHPOBATH u JA0Ka3bIBATh
TEOPEMBI, BBIp@XKAKOLIME  CBOMCTBA
BEPTUKAJIIBHBIX W CMEXHBIX  YIJIOB,

CBOMCTBA H IPpU3HAKHW [MapaJUICIIbHBIX

NpsIMBIX, O  €AWHCTBEHHOCTH  Iep-
MIEHIUKYIISpa K IpsIMOW, CBOMCTBE
NIEPIECHIUKYIIApa U HaKJIOHHOM,




CBOMcTBax  OMCCEKTpUCHI  yriaa U
CEPEMHHOrO MEPIEHAMNKYISAPA K OTPE3KY.
Pematp  3a7aun HA  MOCTPOEHHE,
JI0Ka3aTeJIbCTBO u BBIUMCIICHUSL.
BbiiensiTh B YCIOBUM 33Ja4dl yCJIOBHE U
3akmtoueHue. Omnupascb Ha  yCJIOBHE
3a/a4u, NPOBOIUThH HE00XO0IUMBIE
JI0Ka3aTeNbHbIE paccyXIeHHUs.

ComnocTaBasiTh MOJYyYEHHBIH pe3yNbTar C
YCJIOBUEM 3a7auu

2. TpeyroabHuku

TpeyronbHuku. IIpsMOyrosbHbie, OCTPOYTOJIbHBIE
U TYNOYrOJbHBIE TPEYroJbHUKH. BbicoTa, MenuaHa,
OuccekTpuca, CpedHsis  JMHMS ~ TpPEyrojbHUKA.
PaBHOOe/ipeHHbIE U PABHOCTOPOHHHME TPEYTOJbHUKHY;
CBOMCTBA U TpHU3HAaKH  PaBHOOEIPEHHOTO
TpeyroiabHuka. [Ipu3Haku paBeHCTBa TPEyrOJIbHUKOB.

[Tpusnaku paBeHCTBa IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB. HepaBeHCTBO  TpeyrosibHHKA.
CooTHoOmIEHUS ~ MEXJIy CTOPOHAaMM U YIJIaMH
TpeyroiabHuka. CyMMa  yIJIOB  TpEyroJIbHMKA.

Buewinue yribl TpeyroibHHKa, TEOPEMa O BHEIIHEM
yriae tpeyronbHuka. Teopema ®aneca. IlomobGue
TPEYroJIbHUKOB; Koddumument monodus. [IpusHaku
nonobust  TpeyroibHukoB. Teopema Iludaropa.
CuHyc, KOCHMHYC, TaHI'€HC, KOTAaHT'€HC OCTPOro Yyria
IPSIMOYTOJIBHOTO TpeyroJibHUKa U yrios oT 0 go 180°;
IpUBeIEHHE K  OCTpOMY  VIIy. Pemenue
IPSIMOYTOJIBHBIX TPEYroJbHUKOB. OCHOBHOE TPUTOHO-
MeTpUYEeCKOoe TOXIAeCcTBO. DopMyInbl, CBS3bIBAIOIINE
CHUHYC, KOCHUHYC, TAaHI'€HC, KOTAaHI'€HC OJHOTO U TOrO

xke yrna. PemeHue  TpeyroibHUKOB:  Teopema
KOCHHYCOB UM TEOpEeMa CHHYCOB. 3aMeydaTelbHbIe
TOYKH TPEYroJIbHUKA! TOYKH MepeCeUCHUS

CCPCANHHBIX MEPIICHAUKYIIAPOB, 6I/ICC6KTpI/IC, MEaHaH,
BBICOT MJIN UX HpOI[OJ'I)KeHI/Iﬁ

(65 4)

®opMyJIMpOBaTh  ONpEACIEHUS  OCT-
POYTOJIBHOTO, TYIOYTOJILHOTO u
MIPSIMOYTOJIbHOT'O TPEYTrOJIbHUKOB;
PaBHOCTOPOHHETO U PaBHOOEAPEHHOTO
TPEYrOJIbHUKOB;  BBICOTHI, MEUaHBI,
OHCCEKTPUCHI, cpenHei JTUHUH

TPEYrojibHUKA; Paclo3HABaTh W H300pa-
JKaThb HX Ha 4YepTexax U pHCYHKax.
@opMyIUPOBATH OIpPEICIICHHE PaBHBIX
TPEYroibHUKOB. DopmyaupoBaTb U
AOKa3bIBATh TEOPEMBI O IpPH3HAKaX pa-
BEHCTBA TPEYroJbHUKOB. O0BSICHATh U

WUIIOCTPUPOBATh  HEPABEHCTBO  Tpe-
YTOJIbHHKA. ®opmMyJIMPOBATH U
AOKa3bIBaTh TEOPEMbl O CBOICTBaxX U
IpHU3HaKax pPaBHOOEPEHHOTO
TPEYrOJIbHUKA, COOTHOIIEHUSAX  MEXIY
CTOPOHAaMH M yIJIAMH  TPEYroOJIbHHKA,
CyMME€ YIJIOB TpEYrojbHUKA, BHEIIHEM

yriie TpeyroJbHUKa, O CpeAHeH JHMHUU
TPEYroJbHHKA. ®opmyIMpoOBaTh
OTIpeJieNIeHUe TOJA00HBIX TPEYrOJbHUKOB.
®opmyIpoBaTh " JAOKa3BIBATH
TEOpeMbl O  MpHU3HAKax  Mojaodus
TPEYTOJIbHUKOB, TEOpEMY Paneca.
®opmMy.IHpOBaTh  ONpEACICHUS U
WUIIOCTPUPOBATh  TIOHATUS ~ CHUHYCAa,
KOCHHYCa, TAHI€HCA U KOTAHT€HCa OCTPOTO
yria MpsIMOYTOJBHOTO  TPEYTrOJIbHUKA.
BbiBoauTs  GopMynbl,  BBIpaXKarolue
GbyHKIIIN yria MIPSIMOYTOJIBHOTO
TPEYroOJbHUKAa YE€pe3 €ro  CTOPOHBI.
®opmMyIHMpOBaTH " JA0Ka3BIBATH
teopemy Ilucaropa. Popmy;aupoBarhb
OIIpeJIeJIEHUs CUHYCa, KOCHHYCa, TAHT€HCa,
KoraHreuca yrioB or 0 mo 180°.
BoiBoauts  GopMynBl,  BBIpaXKaroIIue
¢ynkuun yrmoB ot 0 go 180° uepes
GbyHKIIIHN OCTPBIX YTJIOB.
®opmyIupoBaTH u Pa3bICHATH
OCHOBHOE TPUTOHOMETPHUUYECKOE




TOXAeCTBO. [lo 3HaYeHHSIM OIHOW TpH-
TOHOMETPUYECKOU byHKIIH yria
BBIYMCJIATH 3HAYECHUS TPYTUX
TPUTOHOMETPHUECKUX  (PYHKIHA  ITOTO
yriaa. @opmyJaMpoBaTh U JA0Ka3bIBATh

TEOpEMBbl  CHUHYCOB U KOCHHYCOB.
®opMyJIHMpPOBaTH u AOKAa3bIBATH
TEOpEMBl O  TOYKax  IEPEeCceUEHHUs
CepeIMHHBIX MIEPICHIUKYIISPOB,

OWCCEeKTpUC, MEIuaH, BBICOT WIH UX
npoaokenuii. HMccaepoBarb CBOMCTBa
TPEYroJIbHUKA c IIOMOIIILIO
KOMITBIOTEPHBIX ~ mporpamMMm.  Pemarthb
3a/1aud Ha MOCTPOCHUE, J10KA3aTeIbCTBO U
BbIUMCIICHUS. BblaeJasitb B YCIOBUU
3aJ1aun yCIIOBHE i 3aKJIIOYCHUE.
MoaenupoBaTh  yClIOBHE  3alayd  C
MOMOIIIbI0  YepTeXka WM  PHUCYHKA,
NMPOBOAUTH JIOTIOTHUTEIIbHBIE TTOCTPOCHUS
B xoze pemieHusd. Onupasch Ha JTaHHBbIE

yCIOBUS 3a/1a4y, NPOBOAUTH
HE00X0IuMble pacCcyXIeHHUs.
HNurepnperupoBars IIOJIYYEHHBIN

pe3yiibTaT U CONOCTABJIATD €TI0 C YCIIOBUCM
3aga4un

3. YerbipexyroJbHuku (20 u)

YersipexyronbHuk. [lapamnenorpamm, Teopemsl o
CBOMCTBAX  CTOPOH, YINIOB M  JUaroHajewn
napajiejgorpaMmma U ero npusHaku. [IpsMoyronbHuK,
TeopeMa O PaBEHCTBE JUAroHajiei MPsSMOYTrOJbHUKA.
Pom0, Teopema o cBoiictBe mnuaronaneil. Kampar.
Tpaneuus, cpenuss JINHUS Tparenuu;
paBHOOEApEeHHAas Tparenus

®opmy.upoBaTh oTpesieeHus
napaJuienorpamma, NPSMOYTOJIBHUKA,
KBaJpaTa, pomba, TpamnenuH,
paBHOOEIPEHHON U IPSIMOYTOJILHOM

Tpaneuuu, CpeIHed JIMHUM Tpamneuuu;
pacnosHaBaTb U M300paxaTbh KX Ha
YyepTeKax U pucyHkax. @opMyJIMpoBaTh
U JA0Ka3bIBATH TEOPEMBI O CBOMCTBAX W
pU3HaKax napajiejaorpamma,
NpsIMOYTOJIbHMKA,  KBajapaTa,  pomoa,
TpamneLuu. Hccaenosarb CBONCTBA
YETBIPEXYTOJIbHUKOB c MOMOIIIbIO
KOMIIBIOTEPHBIX ~ mporpamMm.  Pemarsn
3a/la4d Ha MOCTPOEHUE, J10Ka3aTeIbCTBO U
BbluMCIeHUs. MoaeanpoBaTh  yCIOBUE
3a/1a4M ¢ TOMOUIbIO YePTEXKa UIH PUCYHKA,
NMPOBOJAUTH JIONOTHUTEIbHbIE TOCTPOCHUS
B X0Ji¢ pemieHus. BblaeasiTh Ha yepTexe
KOH(UTYyparuu, HEO0OXO0TUMBIE JUTSt
npoBeAicHUsT 00OCHOBAHWM  JIOTUYECKHUX
maroB peumieHusi. VHTepnpeTrnpoBaTh
TOJTYYEHHBI pPE3yJabTaT M COIMOCTABIISATH
€ro C yCJIIOBUEM 3aJauu

4. MHuoroyroasuuku (10 u)

MHOroyrojapHuK. BBIIIyKible MHOTIOYIOJIBHUKH.
IIpaBuiibHBIE MHOTOYTOJIbHUKM. Teopema O cymMme

PacnosnaBarhb MHOI'OYT'OJIbHUKHY,
(¢popmyanposarb OIIpeCIICHUE u




VIJOB BBINYKIOTO MHOroyroibHuka. Teopema o
CyMME BHEILIHUX YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA

NMPUBOJUTH TMPUMEPHI MHOTOYTOJIbHUKOB.
DopMyIHPOBATH u JO0Ka3bIBaTh
TEOPEMY O CYMME€ YIJIOB BBIMYKJIOTO
MHoOroyrosisHuka. McciaenoBars CBOMCTBA

MHOT'OyTOJIbHUKOB c HIOMOILBIO
KOMIIBIOTEPHBIX ~ IporpaMM.  Pematsp
3aJauu Ha JI0Ka3aTelbCTBO u

BoluMCiIeHUs. MoaeanpoBaTh  yCIOBUE
3a/1a4¥ ¢ MOMOUIBIO YepTekKa UM PUCYHKA,
NMPOBOJAUTH JIOTIOTHUTEIbHBIE TOCTPOCHUS
B Xxoje pemieHus. HWHTepnpernpoBarh
MOJIYYEHHBIN PE3yNIbTaT U COMOCTABJATH
€ro C YCJIOBHUEM 3aJjauu

5. OKpPY:KHOCTB M K

yr (20 u)

OkpyxHoctb U Kpyr. LlenTp, paauyc, auamertp.
Hyra, xopna. Cexkrtop, cermeHnr. lleHTpayibHbIi,
BIIMCAHHBIA yroJ, BEJIMYMHA BIHMCAHHOTO YIJa.
B3anMmHOE pacnonoxkeHue HNpsMOM M OKPYKHOCTH,
JIBYX OKpyxHoctei. KacarenpHas u cekymas K
OKPYKHOCTH, UX CBOMCTBA. BriucaHHbIE U ONMCAHHbBIC
MHOTOYTOJIbHUKH.  OKpy)KHOCTb,  BIHUCaHHas B
TPEYTrOJIBHUK, W OKPYKHOCTb, OIIMCAHHAs OKOJIO
TPEYroJIbHUKA. TeopeMbl 0  CyUIECTBOBaHHUHU
OKPYXKHOCTH, BIIMUCAaHHOM B  TPEYroJbHUK, U
OKPY’KHOCTH, OIIMCAaHHOM OKOJIO  TPEYroJIbHUKA.
BnucanHble ¥ onMcaHHbIE OKPYKHOCTH MPABUIIBHOTO
MHOTOyrojabHuka. @opmynsl st BBIYMCIICHUS
CTOPOHBI  MPAaBWJIBHOIO MHOIOYIOJBHHKA; paanyca
OKPY’KHOCTH, BIIMCAHHOU B MIPaBUJIbHBII
MHOTOYTOJIBHUK; PAaJHyca OKPYKHOCTH, OIMCAHHOMN
OKOJIO NMPaBUIBHOIO MHOTOYTI'OJIbHUKA

®opMy.IMpPOBAThL ONpENEIEeHUs MOHATHH,
CBSI3aHHBIX c OKPYXXHOCTBIO,
LEHTPAJIbHOTO ¥  BIMCAHHOI'O  YIJIOB,
CEeKylIe M KacaTeIbHOW K OKPYKHOCTH,

JIJOB, CBSI3aHHBIX C  OKPYXHOCTBIO.
DopMyJIHPOBATH " JA0KA3bIBATH
TEOpEMBbl O BIUCAaHHBIX yrjax, yriax,
CBSI3aHHBIX c OKPY>KHOCTBIO.
HN3o6paxkartn, pacno3HaBaTh u
OMUCHIBATH B3aUMHOE  PACIIOJIOKCHUE

npsaMoil U okpyxHoctu. M300paxatb u
dopmyaupoBaTh  OnpeAcNeHUs ~— BIU-
CaHHBIX U OMMCAHHBIX MHOTOYT'OJIbHUKOB U
TPEYTOJIbHUKOB; OKPY>KHOCTH, BITMCAaHHON
B TPEYrOJIbHUK, u OKPY’KHOCTH,
ONMCaHHOU OKOJIO TPEYrOJIbHUKA.
dopmyaMpoBaTh u A0KA3bIBATH
TEOPEMBl O BIIMCAHHOW M OIKCAHHOMN
OKPY>KHOCTSIX TpPEYroJIbHUKA u
MHOroyrojsHuka. MccienoBars CBONCTBA
KOH(QUTYpalMii,  CBS3aHHBIX C  OK-
PYKHOCTBIO, C TIOMOIIBI0O KOMITBIOTEPHBIX
Iporpamm. Pematp 3a/1auu Ha
IIOCTPOEHHE,  JI0KA3aTeIbCTBO U  BBI-
YUCJICHHUS. MopaeanpoBarb  yCIOBHE
3a/la4d ¢ TOMOLIBI0 4YepTexa WITH
PUCYHKA, NPOBOAMTH JONOJHUTEIbHBIC
MOCTPOCHUSI B X0Ji¢ pelieHus. BulaeasiThb
Ha YepTeke KoH(Urypamuu, Heo0XoIuMbIe
JUIsL  TpOBEIEHHUS  OOOCHOBAaHWMA  JIO-
TUYECKUX 11aroB pelieHusl.
HNuTepniperupoBaTh MOJTy4YECHHBIN
pe3yiabTaT M  CONMOCTABJSATHL €ro C
YCIIOBHEM 3aJa4H.

6. 'eomeTpuueckue npeodopasopanus (10 u)

[Tonsitue o paBenctse ¢uryp. Ilonarue nBuxeHus:
oceBas M ILEHTpajbHas CHUMMETPHUM, NapajuIeIbHBIN
nepeHoc, moBopot. [lonsarne o momoOum ¢uryp u

O0BsICHATH " WLIIOCTPUPOBATH
MIOHSTHS paBeHcTBa (GUTYp, MOAOOHS.
CTpouTh paBHBIC 1 CHMMETpHUYHbIC (ury-




TOMOTETHH

Pbl, BBINOJHATH IapajUIEIbHbINA MEPEHOC
u nosopor. MHccaexoBarb  CBONWCTBa
JBWKEHUM C TOMOUIIbI0 KOMIIBIOTEPHBIX
nporpamMM. BBINOJHATH TPOEKTHl 110
TeMaM TIeOMETPUYECKHUX IMpeoOpa3zoBaHUil
HA IIOCKOCTH

7. IlocTpoeHust ¢ NOMOIIBLIO HUPKYJIS M JJUHEHKHU (5 u)

ITocTpoeHus ¢ MOMOIIBIO HUPKYJIA U IUHEUKU

Pemars 3amaun  Ha NOOCTPOECHHE C
MIOMONIBIO IUPKYIIS U JuHelku. HaxoauTb
YCJIOBHS CYILIECTBOBAHUS perieHus,
BBITOTHSTD MOCTPOCHHUE TOYEK,
HEOOXOMMBIX JII MOCTPOCHHS] MCKOMOM
¢urypsl. Jloka3piBaTh, YTO OCTPOCHHAS
¢durypa yaoBIETBOPSET yCIOBHUSM 3aadu
(ompenessiTh YUCIIO PEUICHUH 3a1auu IpU
KaKJI0M BO3MO>KHOM BbIOOpE JAHHBIX )

8. U3mepeHne reoMeTpuYeCKUX BeJIMUMH (25 u)

Jmuna orpeska. J[lnmHa somaHon. Ilepumerp
MHOI'OyrojibHUKA. PaccTosiHue OT TOYKU 10 MPSIMOH.
Paccrosnne MCXKOY napaijiCJIbHbIMU IMPpSAMBIMH.
JllnHa OKpYXHOCTH, YUCIO TC; JUIMHA JYTH OKPYX-
HocTH. I'pagycHas mepa yria, COOTBETCTBHE MEXKIY
BEJIMYMHON IIEHTPAJBbHOIO yIVIa W JUIMHOM Jyru
OKpyXHOCTH. [loHsATHE TUTOMIATU TUTOCKHX QUTyp.

PaBHOCOCTaBJI€HHBIE M  PABHOBEIUKHUE  (DUTYDBHI.
[Tnomane IPSIMOYTOJIbHUKA. [Tnomanu
NapajuleJIorpaMMa,  TPEYrOJIbHUKA U Tpaleuuu
(ocHoBHBIE (opMyibl). DOpMyIbI, BBIpaXKaIOIINE

IJIOLIAb TPEYroJIbHUKA 4Yepe3 ABE CTOPOHBI U yroi
MEXy HUMH, 4Yepe3 MEepUMETp U PaJnyC BIHUCAHHON

OKPYXHOCTH; ¢dopmyna I'epona. Ilnomans
MHOroyrojibHuka. Ilnomanes kpyra u 1uiomanas
cektopa.  COOTHOLIEHME  MEXAYy  IUIOUIAASIMHU

NoJ1I00HBIX (uUryp

OO0BSACHATH U WIIIOCTPUPOBATH MTOHATHE
nepumeTpa MHOTOYTOJIbHUKA.
®opmy.IupoBaTH OTIpeNieIeHuUs
pPacCTOSHUS MEXAY TOUYKAMHU, OT TOYKH J0
pSIMOiA, MEXTY napajuieIbHbIMA
HPSMBIMU. ®opmyanpoBaTh u
O0BSICHATH CBOMCTBAa JUIMHBI, T'pajyCHON
Mephl yria, miouand. PopmyaupoBaTh
COOTBETCTBHE MEXTY BEJIMYMHOMN
LEHTPAJbHOTO yrjJa W JUIMHOW Jyru
OKPY>KHOCTH. O0bsICHATH "
WIIOCTPUPOBATH MOHATUS
PaBHOBEIMKHX W  PaBHOCOCTABIICHHBIX
¢uryp. BeiBoguth dopMynsl miomanei
MPSIMOYTOJTBHUKA, napajuiesnorpamma,
TPEYrojbHUKA U Tpaleluu, a Takxke (op-
MyITy, BBIPA)KAIOITYIO TUTOMIATh
TPEYrojbHUKA Yepe3 JABE CTOPOHBI U Yroi
MEXIy HHMH, JUIMHY  OKPY)XHOCTH,
wiomaap kpyra. HaxoaumTs miomags
MHOTOYTOJTEHUKA pasoueHnem Ha
TPEYrOJbHUKH U YETHIPEXYTOJIbHUKH.
OO0BsICHATH u WLIIOCTPUPOBATH
OTHOIICHHE IUIOMIAJeH MOJ0OHBIX (GUryp.
Pemats  3a7aun Ha  BBIYMCIICHHUE
JUHEWHBIX BEIUYMH, TPagyCHOW Mepbl
yIila ¥ IUIOIAJAEH TPEYroJbHUKOB, YEThI-
PEXYroJbHUKOB M MHOTOYTOJBHHUKOB,
JUTMHBI OKPY)KHOCTH W IUIOMIATH KpyTa.
Omnwupasich Ha JaHHBIE YCIOBUSA 334, Ha-
XOIUTh  BO3MOXXHOCTH  TPUMEHEHUS
HE00X0AUMBIX (hOpMYyI, MPeoOpPa30BHIBATH
¢dbopmynbl. Ucnoab3oBats GopMyIbl Asis
000CHOBaHUS JI0Ka3aTeIbHbBIX
pacCcyXIeHHI B X0JIe pelIeHHUS.




HNHTepnipeTHpPOBATH MOJTyYEeHHBIN
pe3yiabTaT M  CONMOCTABJISATH €ro C
yCIIOBUEM 3a7auu

9. Koopaunarsl

(10 u)

JlexapToBbI KOOpJIUHATBI Ha IJIOCKOCTH.
VYpasHenue npsmoil. KoopaunaTel cepeiuHbl OTpe3Ka.
®opmyna pacCTOSHUSA MEXKIAYy JABYMA TOYKAMHU
IJIOCKOCTH. Y PaBHEHHE OKPYKHOCTH

O0BACHATH ¥ WIJIIOCTPUPOBATD MTOHATHE
JIEKapTOBOM CUCTEMBI KOOpJMHAT.
BbIBOAUTh U HCHOJIB30BATH (POPMYJIBI
KOOpJAUHAT CepeIUHbI oTpe3Ka,
paccTosiHUSL MEXY ABYMS TOUYKAMH ILJIO-
CKOCTH, yYpaBHEHUSA IpsIMOI u
OKPY’KHOCTH. BBINOJHATBH NPOEKTHl [0
TEMaM MCIIOJIb30BAaHUS KOOPAMHATHOTO

METO/Ja IpU  peuieHud  3a7ad  Ha
BBIYMCIICHUS U JIOKA3aTENbCTBA
10. Bextopsi (10 u)

Bekrop. [Jnuna (Momynws) BekTopa. PaBeHcTBO | @OpMYJIMPOBATH OnpeIeIICHUS u
BekTOpoB. KomumHeapHble BekTopbl. KOOpAMHATHI | HJUTIOCTPUPOBATH  TOHSATUSL  BEKTOPA,
BEKTOpAa. YMHOXEHHE BEKTOpa Ha 4YHUCIIO, CyMMa | JUTMHBI (Momysst) BEKTOpa,
BEKTOPOB,  pa3JIO)KEHUE  BEKTOpa 1O  JABYM | KOJUIMHEAPHBIX BEKTOPOB, PaBHBIX
HEKOJUIMHEAPHBIM BEKTOpaM. VYron MEXKIy | BEKTOPOB.  BBIYMCAATHL  JUIMHY U
BekTOpaMu. CKaIsipHOE IPOU3BEICHUE BEKTOPOB KOOpAMHATBl BekTopa. Haxoauts yromn

MEXY BEKTOpaMH. BoinosHATH
OMepalMy HaJ BEKTOpaMH. BhINOJIHATH
OPOEKThl [0 TEMaM  HCIOJIb30BaHUs

BCKTOpHOIo MEroaa IIpu PCHICHHHU 3aJad
Ha BBIYHCIJICHHA U JOKAa3aTCIbCTBA

11. DnemMeHTBbI JJOTHKH (5 u)

Ornpenenenne. AKCUOMBI U TeOopeMbl. JlokazaTenb-
cTBO. JloKazarenbCTBO OT MpOTUBHOro. Teopema,
oOpartHast naHHOM. [Tpumep u KOHTpHpUMEp

Bocnpoussoaurs (bopMyIUPOBKHU
OIIpEeCIICHUN; KOHCTPYMPOBATh
HECJIOKHBIE OIPEJENICHUS] CaMOCTOATEINb-
HO. BocmpousBoanTs (GopMyTUpOBKH U
JI0Ka3aTeNIbCTBA  M3YYEHHBIX  TEOpEM,
NPOBOJMTb HECJIOXKHBIE [OKa3aTeNbCTBA
CaMOCTOSITENIbHO, CCBhLIATBCH B XOJ€
00OCHOBaHMUN Ha OIpEJENICHUs, TEOPEMBI,
aKCHOMBI

Pezepe epemenu —15u




