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IHosicHUTEIBHAA 3aIIMCKA

Pabouast mporpaMmma cocTaBjieHa Ha OCHOBE CJIEYIOIIUX TOKYMEHTOB:
e [IpumepHOii mporpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus IO MAaTEeMATHKE;

e ABTOpPCKOH mporpaMMbl 1O airedpe K y4eOHHMKY «Aunredpa 9 kmaccy,
aBtopsl FO.H.Makapsiues, H.I'.Munatok, K.M.Hemkos, C.b.CyBopoBa;

e ABTOpCKOM mnporpamMmbl K ydeOHUKY «l'eomerpus, 7-9 kiacc», aBTOpPBI
JI.C.Aranacsan, B.®.byty30B, C.b.Kagomues u p.

[IpumepHas mporpamma OCHOBHOTO 00IEro oOpa30BaHHs IO MaTEMAaTUKE U
aBTOpCKasi mporpamMma 1O ajuredpe W TEOMETPUU B3AThl M3 METOAMYECKOTrO
nocobus «IIporpammel oOmeoOpa3zoBarenbHbix yupexaenuiny AJI'EBPA 9 knacce,
I'EOMETPUA 7-9 knaccel, cocraButenb: bypmuctpoBa T.A U31aTENBCTBO
«IIpocsemienue».

Pabouas nporpamMmma paccuutana Ha 170 gacoB 5 4acoB B HEJIEIIO.

«Anrebpa 9 xmacc» astopel HO.H. MaxkapeiueB, H.I'. Munmok, K.HA.
Hemxkos, C.B. CyBopoBa. Mocksa, «IIpocBemienne» 2019r.

«I"'eometpus, 7 - 9» aBropsl JI.C. AtanacsH, B.®. byry3os, C.b. KagomiieB u
1p. M.: Ilpoceemenue, 2018r.

OOyuenue mMaTeMaTuKe B 9 Kjacce HaNpaBiIEHO HA JOCTUXKEHUE CIIEAYIONUX
LETICH:
- OBJIQJICHME CUCTEMOM  MAaTeMaTUYECKUX 3HAHUM WU  YMEHUHU,
HEOOXOJMMBIX [IJIl MPUMEHEHUS B TMPAKTUYECKOU NESITEIBbHOCTH, W3YUYCHHS
CMEXKHBIX TUCIUIUINH, TPOJIOJKEHUSI 00pa30oBaHuUs.

= MHTEIUICKTyaJIbHOE pPa3BUTHE, MPOJOJDKEHHE (HOPMHUPOBAHMI KadyecTB
JUYHOCTH, CBOWCTBEHHBIX MAaTEMaTUYECKOW JIESITEIBHOCTH: SICHOCTH U
TOYHOCTH MBIIUICHUS], KPUTUYHOCTU MBIILJICHUS, UHTYUIIUU KaK CBEPHYTOTO
CO3HAHMS, JIOTHYECKOT'O MBIIIJICHUSI, SIEMEHTOB AJITOPUTMUYECKOU KYJIBTYPHI,
MPOCTPAHCTBEHHBIX  TPENCTABICHUN, CIIOCOOHOCTH K  TIPEOJOJICHHUIO
TPYAHOCTEM.

= (¢opmupoBaHue MPEACTABICHUN 00 HACIX U METOJIaX MaTeMaTHKU Kak
YHUBEPCAIBHOTO SI3bIKA HAYKU U TEXHUKH, CPEJICTBA MOJICTUPOBAHUS SABICHUIN
Y TIPOLIECCOB.

= BOCHHTAHUC KYJbTYPbI JIUIYHOCTH, BHUMAHHA KaK CBCPHYTOI'O KOHTPOJIA,
OTHOIICHMA K MaTCMAaTHUKEC KaK K 4aCTH O6IHC‘-I€J'IOB€‘-I€CKOI>'I KYJBTYPHI.

[lenpro W3ydeHHs Kypca MaTeMaTHKH B 9 Kiacce  SIBISIETCS pPa3BUTHE
BBIUHCIUTEIBHBIX W (DOPMAIbHO-ONIEPATUBHBIX alNreOpandecKux yMEHHH 10
YPOBHS, TO3BOJIIIONIETO YBEPEHHO UCIOIB30BaTh WX TMPHU PEIICHUW 3a7ad
MaTeMaTUKH U CMEXHBIX MpeaMeToB ((pusuka, xumus, nHhopMaTUKa U Jpyrue),



YCBOCHHUEC allllapara ypaBHeHI/Iﬁ N HCPABCHCTB KaK OCHOBHOI'O CpPCIACTBa
MAaTEMaAaTHYCCKOT'O MOJCIUPOBAHHUA MPUKIaIHbIX 3ajaa4, OCYHICCTBJICHHA
q)YHKHHOHaHBHOﬁ IIOATOTOBKH IIKOJBHHUKOB.

OO0mas xapakTepucTUKAa y4e0HOr0 nmpeamera

Marematuyeckoe oOpa3oBaHWE€ B OCHOBHOW IIKOJIE CKJIAIbIBACTCS U3
CIIEYIOIINX COJEP>KATEIbHBIX KOMIIOHEHTOB (TOYHBIE Ha3BaHUS OJIOKOB):
apugpmemuxa; anzedpa, eomempus; 31eMeHmMbl KOMOUHAMOPUKU, MeEOpUU
6éepoamuocmeii, CmamucmuKky u 102uku. B cBOE! COBOKYITHOCTH OHU OTPaKaroT
OoraTelid ONBIT OOYYEHHS] MAaTEMATUKE B HAIIE CTPAHE, YUYUTHIBAIOT COBPEMEHHBIE
TEHJEHIMU OTEYECTBEHHOM W 3apyOe€XHOW IIKOJIbI M MO3BOJISIIOT pPEajn30BaTh
MOCTABJICHHBIE MEPE]] IIKOJIbHBIM 00pa30BaHUEM LIETU HA HH(POPMALMOHHO EMKOM
U TPAKTHYECKM 3HAYMMOM MaTepuayne. OTH COJEpPKATEIbHbIE KOMIIOHEHTBHI,
pa3BUBasCh Ha MPOTSHKEHUHM BCEX JET OOY4YeHHs, €CTECTBEHHBIM 00pa3oM
NEPETJICTAIOTCS U B3aUMOJICHCTBYIOT B YU€OHBIX Kypcax.

Apugpmemura mpuszBaHa CHOCOOCTBOBATH MNPUOOPETCHUIO MPAKTUUYECKHUX
HABBIKOB, HEOOXOUMBIX JUIsl TOBCEAHEBHOM >ku3HU. OHA CIy>KUT 0a30i JIJIsi BCETO
JaTbHEHIIero U3y4yeHrus MaTeMaTHUKH, CIIOCOOCTBYET JIOTHUECKOMY pPa3BUTHUIO U
(bOopMHUPOBAHUIO YMEHUSI MOIH30BATHCS AITOPUTMAMHU.

Anzeopa N3zyyenue anreOpbl HalleleHO Ha (HOPMUPOBAHKE MAaTEMATUUECKOTO
ammapara i pelIeHUud 33aJa4 U3 MaTeMaTHKH, CMEXKHBIX MOPEAMETOB,
OKpY’Karoliel peabHOCTH. S3bIK anreOpbl MOIUEPKUBACT 3HAUCHHE MAaTEMaTUKHU
KakK sI3bIKa ISl TIOCTPOCHMS MATEMATHYECKUX MOJEJEH, MPOLECCOB U ABJICHUMN
peanbHOro Mupa (OAHOW W3 OCHOBHBIX 3a7ady M3y4YEHHUs aureOpbl SBIsSETCA
pPa3BUTHE QITOPUTMUYECKOTO MBIIUICHUSI, HEOOXOJAMMOrO0, B YaCTHOCTH, JIS
OCBOCHUS Kypca HHQPOpPMATUKH;, OBJIAJICHUE  HAaBbIKAMU  JCAYKTHUBHBIX
paccyxaeHuii.  IIpeoOpa3zoBaHne  CHUMBOJIMYECKMX (GOpM  BHOCHUT  CBOM
cnenuUUeckuii  BKJAJ B pa3BUTHE BOOOpaXXEHMs, CIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOpYeCTBY. Jlpyroil BakHOW 3agadeil W3y4deHUs aireOpbl
SBJIICTCSI TIOJIYYCHHE IIKOJIbHUKAMHU KOHKPETHBIX 3HAHUUA O (QYHKIUAX Kak
BAKHEHUILIE MAaTeMaTH4eCKOW MOJAENM Uil OINHKCAHUA W MCCIIEIOBaHUS
pa3zHOOOpa3HBIX IIPOLIECCOB (paBHOMEpPHBIX, PAaBHOYCKOPEHHBIX,
HKCTIOHEHITUAJIbHBIX, IEPUOANYECKUX U JP.), 1Sl GOPMUPOBAHUS Y O0yUArOITUXCS
MPECTABICHUIN O PO MATEMATUKH B PA3BUTUH LIUBUJIN3ALUN U KYJIbTYPHI.

I'eomempus — OaVMH W3 BAXHEHIIMX KOMIIOHEHTOB MAaT€MaTHYECKOTO
oOpa3oBaHus, HEOOXOIUMBIH [JIsi MPUOOPETEHUS KOHKPETHBIX 3HAHUU O
INPOCTPAHCTBE M TNPAKTUYECKH 3HAYMMBIX YMEHUH, (QopMHUpOBaHUSA S3bIKA
onucaHusi OOBEKTOB OKPYXKAIOLIEro MHpa, JUIsl PAa3BUTUS MPOCTPAHCTBEHHOTO
BOOOpaXEHUSI W UHTYUIIMHM, MATEeMaTHYE€CKOW KyJIbTYpbl, AJI1 SCTETUYECKOIO
BOCHHUTAaHUA oOOydaromuxcs. M3ydeHue reoMeTpuu BHOCUT BKJIaJ B pa3BUTHE
JIOTHYECKOT0 MBIIIIEHUS, B (POPMHUPOBAHHE MOHATHS TOKA3aTEIbCTBA.

DNeMeHThl JIOTUKU, KOMOWHATOPUKH, CTATUCTUKU U TEOPUU BEPOATHOCTEU
CTAHOBSITCS ~ O0S3aT€bHBIM  KOMIIOHGHTOM  IIKOJBRHOTO  0Opa3oBaHUS,
YCUJIMBAIOIIMM €ro TPHUKIAIHOE M MPAKTUYECKOE 3HA4YeHUE. IJTOT MaTepuall



HE00XO0IUM, MPEXKIE BCEro, A (OpMUPOBAHUS PYHKIIMOHAIBHONU IPAMOTHOCTH —
YyMEHUN BOCHPUHMMATh M aHAJIU3UPOBATh MHGOPMAIIMIO, MPEICTABICHHYIO B
pa3IMyHBIX (QopMax, MOHUMATh BEPOSITHOCTHBIA XapakTep MHOTHX pPeallbHbIX
3aBUCUMOCTEH, MPOU3BOJIUTH MPOCTEHIINE BEPOSTHOCTHBIE pacu€rbl. M3ydeHue
OCHOB KOMOWHATOPUKM TO3BOJIUT YYAIIEMYCSl OCYIECTBIATh PAaCCMOTPEHHE
ciy4yaeB, mepebop M MOJACYET 4YKClia BapUAHTOB, B TOM YHUCJE B MPOCTEUIIUX
MPUKIIAJIHBIX 3a]1a4aX.

[Ipy wW3yyeHUM CTATUCTUKM M TEOPUU BEPOATHOCTEH oOOoramarTcs
IIPEACTABICHNAS] O COBPEMEHHOM KAapTHHE MHpa M METOJAx €ro MCCIIEIOBAHMS,
dbopMupyeTcsi MOHMMAaHKUE POJIU CTATUCTUKH KaK HCTOYHHMKA COLMAIBHO 3HAUNMOM
uHGOPMAIIUU U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHS.

Takum 00pa3oM, B X0/I€ OCBOCHHUSI COJIEPKaHUS Kypca ydalquecs MOoJydyaroT
BO3MOKHOCTB:

Pa3BUTL INIPCACTABICHHUC O YHCIIC H POJIHU BBIUMCIICHUHA B YEJIOBEYECKOU
IIPAKTHKC, C(i)OpMHpOBaTB INPAKTHYCCKUC HABBIKKM  BBIIIOJIHCHHA  YCTHBIX,
IMHCbMCHHBIX, HWHCTPYMCHTAJIbHBIX BI;I“IHCJIGHHﬁ, Pa3BUTb BBIYUCIUTCIbHYIO

KYyJIbTypY,

OBJIaACTG CHMBOJJIMYCCKHM A3BIKOM &HFC6pBI, BI)Ipa6OTaTB (bOpMaHBHO-
OIICPATUBHBIC aﬂre6pquec1<He YMCHHUA W HAYUYUTBCA IIPUMCHATH UX K PCHICHHUIO
MAaTEMAaTHYCCKUX U HEMAaTCMAaTHYCCKUX 3a1a4,

W3YyYUTh CBOWCTBA W TpauKU DIIEMEHTapHBIX (DYHKIUMA, HAYUYUTHCS
UCIIOJIB30BaTh (DYHKIMOHATBLHO-TpA(QUUYECKUE MPEACTABICHUS JJI ONUCAHUS U
aHaJIN3a PeAIbHBIX 3aBUCUMOCTEN;

Pa3BUThL MPOCTPAHCTBCHHBIC IMPCACTABJICHUA U I/I306paSI/IT€HBHBIC YMCHUA,
OCBOUTHh OCHOBHBIC (baKTBI U MCTOJAbI IUIAHUMCTPHUH, IIO3HAKOMHUTLCA C
HpOCTeﬁHJHMH IMPOCTPAHCTBECHHBIMHU TCJIAMU U UX CBOﬁCTBaMH;

MOJIYYUTh MPEICTABICHUS O CTATUCTHUUYECKHX 3aKOHOMEPHOCTSAX B PEabHOM
MUPE U O PAaIUYHBIX CHOcO0axX WX M3y4eHHs, 00 OCOOEHHOCTSX BBIBOJIOB H
MIPOTHO30B, HOCSIIIUX BEPOSATHOCTHBIN XapakTep;

pa3BUTH JIOTUYECKOE MBIIIJICHUE U PeUb — YMEHUSI JJOTHYeCKH 00OCHOBBIBAThH
CYKJICHMS, NPOBOJANUTH HECIOXKHBIE CHCTEMATHU3ALWN, NPUBOAUTH NPUMEPHI U
KOHTPIPHUMEPBI, HCHOJb30BaTh pa3JIMYHbIE S3bIKH MATEMATHKU (CIOBECHBIH,
CUMBOJIMYECKUHM,  rpaduyeckuil) Ui  WUIIOCTpalMd,  HWHTEpIpeTaluu,
apryMEHTAalluu U JOKa3aTeNbCTBA;

chopMupoBaTh MpPEACTaBICHUS 00 HM3y4aeMbIX MOHSTHSX M METOJaX Kak
BOXHEHMIINX CPEACTBAX MATEMATUUYECKOTO MOJEIUPOBAHUS PEATBHBIX MPOLECCOB
U ABJICHUM.

B kypce anre6psl 9 kinacca paclmpsiroTCs CBEACHUS O CBOMCTBAX (DYHKIIUM,
MO3HAKOMUTHh O0yYarolmuxcsi €O CBOWCTBAaMU M TpaduKoM KBaapaTUUHOU
(GYHKIIUHM; CUCTEMATU3UPYIOTCS U OOOOIIAIOTCS CBEAEHUS O PEIICHUU LEIbIX U
JIPOOHBIX pallMOHAIBHBIX YPAaBHEHUH ¢ OJIHOM NEpeMEeHHOM, popMHUpyeTCs: yMeHue
peliaTh HepaBEHCTBA BHJIA ax® + bx + ¢>0 ax’* + bx + ¢<0, tme a=0;
BbIPa0aThIBA€TC YMEHHE PEIaTh MPOCTEMIINE CUCTEMBI, COAEPKALLNE YPABHEHHE



BTOpOﬁ CTCIICHU C JBYMs ICEPEMCHHBIMHU, W TCKCTOBBIC 3aJadyu C IIOMOIIBIO
COCTaBJICHUA TaKHX CHCTCM, HJalOTCA IIOHATHUA 00 apPI(i)MCTI/IIIeCKOfl H TI€Oo-
MCTpH‘ICCKOﬁ IMPOrpeCCuAX KaK YHCIIOBBIX ITOCICAOBATCIBHOCTAX ocoboro BHUJ4,
3HAKOMATCsA 06y11a}oumxc51 C NMNOHATHAMMH IICPCCTAHOBKHU, Pa3MCIICHUA, COUCTAHUA
N COOTBCTCTBYIOIIUMH (bOpMy.TIaMI/I I IMoACYCTa MX 4YUCJIid, BBOAATCSA ITOHATHA
OTHOCHUTEJIBHOM YaCTOTHI U BCPOATHOCTHU cnyqaﬁHoro COOBITHSL.

B xypce reomerpun 9-ro Kiacca u3y4aeTcsi METO KOOPJMHAT HA TJIOCKOCTH.
VYyampecss IONOJHAIOT 3HAaHUA O TPEYroJbHUKAX CBEICHHUSIMH, O METOAAX
BBIYMCIICHHUSI 3JIEMEHTOB MPOU3BOJBHBIX TPEYrOJIbHUKAX, OCHOBAaHHBIX Ha
TEOpeMax CHHYCOB M KOCHMHYCOB. JlalOTCs CHCTEMaTHU3WPOBAaHHBIE CBEICHUS O
NPAaBWJIBHBIX MHOTOYTOJIbHUKAaX, 00 OKpPY)XHOCTH, BIIMCAaHHOW B TPaBUJIbHBIN
MHOTOYTOJBHUK M onucaHHoW. Oco0oe MecTO 3aHMMaeT pEIIeHHE 3ajad Ha
npumMeHeHue ¢opmyn. Jlatorcd mnepBble 3HaHUS O JBUKEHUHM, I[OBOPOTE U
napajuieapHoM 1epeHoce. Cepbe3HOe BHUMaHHE Yyiensercs (HopMHpOBaHUIO
YMEHHMHM paccykaaTh, JAeNaTh IPOCThIE J10Ka3aTelbCTBA, JaBaTb OOOCHOBAaHUS
BBINOJIHSEMBIX JECUCTBUM.

TpeOoBaHusA K YPOBHIO NOATOTOBKH YYAIIUXCH:

TpeGoBanuss Kk pe3ylnbraraM OOYYEHHS HaNpaBleHbl Ha peau3aluio
NEeATEIbHOCTHOIO W JIMYHOCTHO OPUEHTUPOBAHHOTO TMOJAXOJOB;  OCBOEHUE
YYAIIMMHUCS HMHTEJUIEKTYaJbHOM M MPaKTUYECKOM JEeATEIbHOCTH; OBJIAJICHUE
3HAHMSIMU M YMEHHUSMH, BOCTPEOOBAaHHBIMM B IOBCEJHEBHOM  KH3HH,
MO3BOJISIOIIMMUA  OPUEHTHPOBATHCA B OKPYKAlOLWIEM MHUPE, 3HAYUMBIMHU IS
COXpaHEHUs OKPYKaroIlel cpeabl U COOCTBEHHOTO 370POBBSI.

PyOpuka «3HaTh/IIOHUMAThLY» BKIIIOYAET TPeOOBAHUS K yUY€OHOMY MaTepuay,
KOTOPBIC YCBAaMBAIOTCS U BOCTIPOU3BOASATCS YUAITUMUCS.

PyOGpuka «YMeTb» BKIIOYaeT TpeOOBaHMS, OCHOBAaHHBIC Ha 00Jiee CIOKHBIX
BUJIAX JICATCIIBHOCTH, B TOM 4YHCJIE TBOPYECKOH: OOBSICHITH, H3Yy4aTh,
pacIio3HaBaTh M ONKCHIBATh, BBISABIIATH, CPABHUBATDH, ONPEACIATh, aHAIU3UPOBAThH
W OIICHUBATh, MMPOBOJIUTH CAMOCTOSATEIIbHBINA IMMOUCK HE0OX0oaAuMON MHMOpMaIUK 1

T.H.

B pesynbpraTe n3yuenus Kypca anredpsl 9 kinacca 00ydaromuecs J0HKHBL:
* OO0y4yanuMics NOJYYUT BO3MOKHOCTb:
"CYHIECTBO TMOHATHS ~ MAaTeMaTHYECKOro  JI0Ka3aTelbCTBAa;  MPUMEPHI

JI0KA3aTEIIbCTB;

® CYIIECTBO MOHSTHUS aJITOPUTMA; TPUMEPHI AITOPUTMOB;

" KaK HUCTIOJB3YIOTCA MaTeMaTHueckue GopMyJibl, YyDaBHCHHsI U HEPABEHCTBA,
MPUMEPHI UX PUMEHEHUS JIJIs1 PEIICHUSI MATEMAaTUYECKUX U MPAKTUYECKUX 3a7aY;

" KaK MaTEMaTUYECKU OMpeesieHHbIe (DYHKIIMA MOTYT ONKCHIBATH PEaibHBIC
3aBUCUMOCTH; IPUBOAUTH IPUMEPHI TAKOTO ONMCAHMUS;

"KaK TOTPEOHOCTH TMPAKTUKA TMPUBEIM MAaTeMaTHYeCKyl0 HayKy K
HEO0OXOMMOCTHU PACIIMPEHUS MMOHSATHUS YUCIIA;



" BEPOATHOCTHBIN XapaKkTep MHOTMX 3aKOHOMEPHOCTEH OKPY’KaIOIIEro MUpa;
MPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

" KAKMM 00pa30M reOMEeTpHUs BO3HUKIIA U3 MPAKTUYECKHUX 3a]ay 3eMJIEMEpPHS;
IpPUMEPHl TEOMETPUYECKUX OOBEKTOB M YTBEPKIACHUH O HHMX, BaXKHBIX [UJIS
MIPaKTUKH,

"CMBICIT  HJ€aJu3alliM, TMO3BOJLSIIOUIEH  pemarb 3aJadyd  peadbHOU
JNEHCTBUTEITLHOCTH  MATEMaTHYECKUMH  METOJaMH,  MPUMEPHl  OIIHOOK,
BO3ZHMKAIOIIUX MPU UCATU3ALNN;

APUO®METHUKA

= OO0y4yawIMics MOJYYUT BO3MOKHOCTD:
" BRIMOJHATh YCTHO apu(PMeTHYEeCKue NEUCTBUS: CIIOKEHUE U BBIYMTAHHE

JIBY3HAQYHBIX YWCENT M JECATHYHBIX JpoOeil C AByMs 3HaKaMu, YMHOKCHHE
OJIHO3HAYHBIX YUCEN, apu(PMETHUECKUE ONepalud ¢ OOBIKHOBEHHBIMH JPOOSIMH C
OJTHO3HAYHBIM 3HAMEHATENIEM U YHCIIUTETIEM;

"IepEeXOAUTh OT OAHOW (OPMBI 3alHCH YHCENl K APYroil, MpeacTaBlsiTh
JNECATHUYHYI0 JIpoOb B BHJE€ OOBIKHOBEHHOM M B TPOCTEHIIUX CIIydasx
OOBIKHOBEHHYIO B BHJIE JIECATUYHOM, MIPOLUEHThl — B BUJE ApOOH U JIpoObr — B
BUJIE TIPOLICHTOB; 3alMChIBATh OOJIBIINE U MAJIbIE YUCIIA C UCIIOJIb30BAHUEM LIETIBIX
CTCIICHEH JECATKHU;

" BBIMIOJIHATh apu(METHYECKue JEHCTBUS C pAINMOHAIBHBIMH YHCIIaMH,
CpPaBHHMBATh PAIlMOHATIBHBIC W JIEHCTBUTENIBHBIC YHCIIA; HAXOAUTh B HECIOXKHBIX
Cllydassx 3HAa4eHHUs] CTETNEeHEeW C LEeJIbIMH TMOKa3aTeIsIMH M KOpPHEH; HaXOIHUTh
3HAYEHUSI YMCIIOBBIX BBIPAKEHUI;

" OKpYIJISITh LIEJIble YMCia U JECITHUYHBIE APOOU, HAXOAUTh NPUOIMIKEHUS
YHCEeJl C HEJOCTATKOM U C N30BITKOM, BBIMOJIHATH OLEHKY YMCIIOBBIX BBIPAKEHUI;

® [10J1b30BaThCSl OCHOBHBIMHU €IUHUIIAMH JUIMHBI, MAaCChl, BPEMEHHU, CKOPOCTH,
IJI0Iaau, 00beMa; BhIpaXkaTh Oojiee KPyMHBbIE €AUMHUIIBI Yepe3 0oJiee MEJIKUue U
Hao00OpOT;

® perraTth TEeKCTOBBIE 3a71a4i, BKIIIOUAs 3a/1a4M, CBSI3aHHBIE C OTHOIIIEHUEM U C
IPONOPHIUOHATBHOCTBIO BETUYHH, APOOSIMU U TPOLIEHTAMH;

UCIIOJIb30BaTh TNPHUOOPETCHHBIC 3HAHUS W YMEHUS B TPAKTUYECKON
JESITENTbHOCTH U TIOBCETHEBHOM KU3HU IS
" pEHICHUS] HECJIOXKHBIX IMPAKTUYECKUX PACUETHBIX 3a7ay, B TOM YHCIE C

UCIIOJIb30BaHUEM MPU HEOOXOAMMOCTH CIIPABOYHBIX MAaTEpUANIOB, KaJbKYJSATOpA,
KOMIIBIOTEPA;

"YCTHOW TPUKUIAKHM M OLEHKHA pe3yJbTaTa BBIUYHUCICHHUN; MPOBEPKHU
pe3yJibTaTa BEIYMCIICHHUS C UCIIOJIb30BAHUEM PA3JINYHBIX IIPUEMOB;

" MHTEPIPETALMN PE3YyJbTAaTOB PELUICHUS 3a1a4 C YYETOM OIPaHWYCHMH,
CBS3aHHBIX C PEAJIbHBIMU CBOMCTBAMHU PACCMATPUBAEMBIX MPOLIECCOB U SIBJICHUN;



AJI'EBPA

= OOy4arIMiics MOJYYUT BO3MOKHOCTD:
"  COCTaBJATh OyKBEHHBIC BbIpOKEHHS U (HOPMYJIBI MO YCJIOBHUSAM 3ajady;

OCYILECTBIISATh B BBIPAKEHUSAX U (POpPMyJIax YHUCIOBBIE MMOJACTAHOBKH U BBINOJIHATH
COOTBETCTBYIOIIUE BBIYHMCIICHUS, OCYIIECTBIIATh MOJCTAHOBKY OJHOTO BBIPAXKEHUS
B JIPYro€; BeIpaxaTh U3 (hOPMYJI OJIHY IEPEMEHHYIO YE€PE3 OCTAIBHBIE;

"  BBIIOJIHATH OCHOBHBIE JICMCTBUS CO CTENEHIMHU C LEJIBIMU [TOKA3aTEISAMH,
C MHOTOWIEHaMH M C aJIreOpanyecKMMH JApOOSIMU; BBIIOJIHATH PA3JIOKEHUE
MHOTOYJIEHOB HA MHOXHUTENW; BBINOJHIATh TOXKIECTBEHHbIE NPEe0Opa30BaHUs
palMOHAIBHBIX BBIPAKECHUN;

" [PUMEHATH CBOWCTBA apU(PMETUYECKUX KBaJpaTHbIX KOpHEW s
BBIYMCIICHHS 3HAYEHUH W TPeoO0pa3oBaHUN YMCIOBBIX BBIPAKEHH, COIEpKAIIUX
KBa/IpaTHbIE KOPHH;

" pemiarb JUHEHHBbIE, KBAJApPATHbIE YpPaBHEHUS U  PALMOHAIbHBIE
yYpaBHEHUS, CBOAAIIMECS K HHUM, CHCTEMbl JBYX JIMHEWHBIX YpaBHEHUU U
HECJIOKHBIE HEJINHEWHBIE CUCTEMBI;

"  pemarh JUHEWHbIC U KBAJpaTHbIE HEPABEHCTBA C OJHOW NEPEMEHHOU H
UX CUCTEMBI;

=  pemarkb TEKCTOBBIE 3a/1a4u aJreOpanvyecKkum METOJIOM,
MHTEPHPETUPOBATh MOIYYEHHBIM pe3yJbTaT, MPOBOJUTH OTOOP PEIICHHM, UCXOAS]
13 (popMyIMPOBKH 3a/1a4u;

"  p300paxkaTh YyMCiIa TOYKAMH Ha KOOPIMHATHOM MPSIMOI;

"  OOpelnensATh KOOPAWHATBI TOYKHM IUIOCKOCTH, CTPOUTH TOYKH C
3aJJaHHBIMU KOOpJAMHATaMH; H300pakaTb MHOXECTBO pEIICHUH JUHEHHOro
HEPaBEHCTBA;

"  pacno3HaBaTh apUPMETHUECKUE U T€OMETPUUECKHE IPOIPECCUH; PELIaTh
3a/layu ¢ MpUMEHEHHEM (OpPMyJibl OOIIEro YjeHa U CyMMbl HECKOJIBKUX MEPBBIX
YJICHOB;

"  HaxoIWThb 3HaueHus GYHKUMM, 3aJaHHON (Qopmynol, Tabnuiei,
rpaUKOM IO €€ apryMeHTy; HaxOoJuTh 3HAUEHUE apryMeHTa IO 3HAYCHUIO
byHKIIMA, 3aIaHHON TpaUKOM WA TaOJIHIIEH;

"  omnpenensATh CBoWcTBA (QYHKIMU 1O €€ rpaduKy; NPUMEHSTH
rpaduyeckue NpeCTaBICHUs IPU PEIICHUN YpaBHEHUH, CHCTEM, HEPABEHCTB;

"  ONKMCHIBAaTh CBOWMCTBAa M3y4YeHHBIX (QYHKIMU (y=Kkx, rae k=0, y=kx+Db,

y=x°, y=X", y =§, y=vx, y=ax’+bx+c, y= ax’+n y= a(x - m) ° ), CTpOMTh nxX

rpaduku;

HCIIOJIB30BaTh HpI/IO6p€TeHHI>IC 3HAaHHWSA MW YMCHHUSA B HpaKTH‘IeCKOﬁ
ACATCIBHOCTH U HOBCCI[HCBHOﬁ KHW3HH OJIA:



"  BBIMOJHEHHS pacyeToB 1o dopmyiaMm, cocTaBieHus Gopmyll,
BBIPAKAIOIIUX 3aBUCUMOCTH MEXYy pealbHbIMU BEJIWYUHAMHU, HAXOXKICHUS
HY>KHOU (hOpMYJIbI B CIIPABOYHBIX MaTepHaiax;

" MOJECIMPOBAHUS MPAKTUYECKUX CUTyaluin u HCCJICJOBaHU M
MOCTPOCHHBIX MOJIEJIEH C UCMOJIb30BAHUEM alllapara ajreopsl;

"  ONHMCaHUs  3aBUCUMOCTEH  MEXIy  (OU3WYCCKUMU  BEIMYMHAMHU
COOTBETCTBYIOIUMH (DOpMyJIaMH TIPH HCCIICTOBAHUN HECIOXKHBIX MPAKTUICCKUX
CUTYAIlUM;

"  YHTEpHpeTaluU rpauKOB  peajlbHBIX  3aBHCUMOCTEH MEXKITY
BEJIMUYMHAMH;

QJEMEHTBI JIOI'HKH, KOMBUHATOPUKHU, CTATUCTUKHU U
TEOPUU BEPOSITHOCTEM

= OO0y4yauMicsa NOJYYUT BO3MOKHOCTD:
"  [pPOBOJUTH HECIOXHBIE JIOKAa3aTeIbCTBA, IOJy4aTb MPOCTEHIIMNE

CIEJCTBUSI M3 HU3BECTHBIX WJIM paHEe TNOJYYCHHBIX YTBEPKICHUMH, OILICHHUBATh
JIOTMYECKYI0 MPaBWIBHOCTh  PACCYXJICHHUM, HCHOJIb30BaTh MPUMEPHI  JJIA
WJUTIOCTPAIMA U KOHTPIIPUMEPHI JJ1s1 ONTPOBEPIKEHUS YTBEPKACHUI;

*  @3BJICKaTh MH(POPMAIHIO, IPEICTABICHHYIO B TAOIMIaX, HA JHarpaMmax,
rpaduKkax; COCTaBISATh TAOIUIIbI, CTPOUTDH TUarpaMMbl U TPadUKH;

= pemarh KOMOMHATOpPHBIE 3aJlaud MyTEeM CUCTEMAaTHYECKOTro mepedopa
BO3MOXXHBIX BAPUAHTOB, a TAKXKE C UCIOJIb30BaHUEM MPABUIIA YMHOXKCHUS;

®  BBIYKCIATH CPEHUE 3HAUCHUS PE3YJIbTATOB U3MEPEHUI;

"  HaXOJUTh YaCTOTy COOBITHS, HCIIOIb3YysSd COOCTBEHHBIC HAONIOACHUSA U
rOTOBBIE CTATUCTHYCCKHUE TaHHBIC;

"  HaxOJIUThb BEPOSTHOCTH CIyYalHBIX COOBITUI B MPOCTEHIINX CITydasx;

UCTIONB30BaTh MPUOOPETCHHbIE 3HAHMSA W YMEHHA B TMPAKTUYECKOM
NeSITEIIbHOCTH 1 TIOBCETHEBHOM KU3HU IS
*  BBICTpPaMBaHUs apryMEHTALUM MPHU JOKa3aTelbCcTBE (B opMe MOHOJIOTa

U JTMajiora);

"  pacrno3HaBaHUS JJOTUYECKH HEKOPPEKTHBIX PACCYKICHUN;

"  3amUCH MaTeMaTHUYECKUX YTBEPIKICHHM, TOKA3aTEeIbCTB;

"  aHaJgW3a pEATbHBIX YHCIOBBIX JaHHBIX, NPEJCTABICHHBIX B BHUJC
quarpaMm, rpaduKoB, TaOINIL;

" pEHICHMS MPAKTUYCCKUX 3aJlad B MOBCEIHEBHOW M MPO(EeCCHOHATLHOM
JEATEILHOCTH C WCIOJIb30BAaHUEM JEHCTBUHM C YHCIaMH, MPOIICHTOB, JIJIUH,
ioniaiel, 00beMOB, BpEMEHH, CKOPOCTH;

"  pemieHWs ~ Y4eOHBIX M MPAKTHYECKUX  3a7a4,  TpeOyromux
CHUCTEMaTUYEeCKOro rnepedopa BapuaHToOB;



"  CpaBHEHHUs IIIAHCOB HACTYIUICHHS CJIIy4alHBIX COOBITHUH, OILICHKU
BEPOSTHOCTU CIy4alHOTO COOBITUSI B MPAKTUUECKUX CHUTYAIUSAX, COMOCTABJICHUS
MOJIEJIN C PEAUTBHOW CUTYaIUEH;

"  [IOHUMAaHUS CTATUCTUYECKUX YTBEPKICHUM.

I'EOMETPUA

= OOy4yariMics MOJYYUT BO3MOKHOCTD:
®[10JIb30BATHCA A3BIKOM F€OMETPHH U1 ONMUCAHUS TPEAMETOB OKPYKAIOIIETO

MUpa;

"pacro3HaBaTh TreOMETpUUecKre (UTyphbl, pa3iuyaTh HUX B3aUMHOE
PaCIIOJIOKEHUE;

"§300paxaTb TeoOMEeTpUYecKue (DUTYphl; BBINOJHATH YEPTEKU IO YCIOBHUIO
3aJla4; OCYUIECTBIATH IpeoOpa3zoBanus GUryp;

"pacro3HaBaTh Ha YepTEkax, MOJEIAX U B OKpY)KawIlleld 0O0CTaHOBKE
OCHOBHBIE TPOCTPAHCTBEHHBIE TeJIa, U300paAXKaTh UX;

"B MPOCTEHIIMNX CIy4dasX CTPOUTH CEUEHUS U Pa3BEPTKU IPOCTPAHCTBEHHBIX
TEJ;

"[IPOBOJIUTH ONEpPALNH HAJ BEKTOPAMH, BBIYMCIIATH JUIMHY U KOOPIWHATEHI
BEKTOpA, YIoJI MEXKy BEKTOPAMH;

" BBIYMCIISITh 3HAYEHHS] TEOMETPUYECKUX BEIMYMH (JJIMH, YIJIOB, TUIOLIAACH,
o0beMOB), B ToM uucie: miua yriaoB ot 0 go 180° ompenensith 3HaYeHUs
TPUTOHOMETPUUECKUX (YHKIMA 1O 3aJaHHBIM 3HAYEHUSIM YIJIOB, HAaXOJUTh
3HAYEHUs] TPUTOHOMETPUUYECKUX (DYHKLMH 1O 3HAYEHUIO OJTHOM U3 HUX, HAXOJIUTh
CTOPOHBI, YIJIBI U IUIOIIANA TPEYTOJIbHUKOB, JUIMHBI JJOMAHbIX, 1yI' OKPYKHOCTH,
IUIONIA/Ie OCHOBHBIX T€OMETPUYECKUX (PUTYp U PUTyp, COCTABICHHBIX U3 HUX;

"pelaTh NT€OMETPUUECKHE 33J]aul, ONUPasCh Ha U3yUYEHHbIE CBOMCTBA (PUryp
U OTHOLIECHUW MEXJIy HUMH, TMPUMEHSAS JOMOJHUTEIbHbIE TOCTPOEHUS,
anredpanyecKuii 1 TPUrOHOMETPUYECKUI anmnapar, UJ1eu CUMMETPUH;

"[IPOBOJIUThH JOKa3aTeJIbHbIE PACCYKIEHHUS NPHU PEIICHUM 3a/ad, UCHOJb3Ys
U3BECTHBIE TEOPEMBbI, 0OHAPY>KMBasi BO3MOKHOCTH JIJISl UX UCIIOJIb30BaHUS;

"pemarb NPOCTENIINE ITTAHUMETPUUECKUE 3aJa4l B IPOCTPAHCTBE;

WCIIOJIb30BaTh TNPHUOOPETCHHBIC 3HAHUS W YMEHUS B TPAKTUYECKON
JESITENbHOCTH U TOBCETHEBHOM KU3HU IS
" ONKCAHUS PEATIBHBIX CUTYallM Ha S3bIKE TEOMETPUH;

" pacYeTOB, BKIIOYAIOIINX MPOCTEHIIINE TPUTOHOMETPUIECKUE POPMYIIBL;

® pEICHUS TEOMETPUUECKHX 3aa4 C UCTIOIh30BAaHHEM TPUTOHOMETPHH

"pemieHus ~ MPaKTUYeCKUX  3a/]ad,  CBSI3aHHBIX C  HAXOXKICHUEM
IeOMETPUYECKUX BEIMYUH (MCHOJIB3ysd NPU HEOOXOAWMOCTH CIPABOYHHUKH U
TEXHUYECKUE CPENICTBA);



" [IOCTPOCHHM TE€OMETPUUYECKUMHU HWHCTPYMEHTaMH (JIMHEWKa, YTOJIbHUK,
IUPKYJIb, TPAHCIIOPTHUD).

@opMbl OPraHU3aANMU Y4e€OHOTr0 TpoLecca:

HHAWBUAYAJIBHBIC, TPYIIIIOBLIC, MHANBHUAYAJIbHO-TPYIIIIOBLIC, q)pOHTaJIBHI)IG, KJIIACCHBIC U
BHCKJIACCHBIC.

D®opMBI KOHTPOJIA:

camMocCTosATeNbHAs paboTa, KOHTPOJIbHAS paboTa, HAOMIOACHUE, TECTUPOBAHUE, padoTa 1O
KapTOYKE.

OOmuit 00bEM dYacoB Ha H3yYEHHE TUCIHUIUIMHBL, TPETyCMOTPEHHBIH
y4€OHBIM TUTAHOM:

Pabouas nporpamma paccuntana Ha 3 yaca anreopsl B Henento (102 yaca B
roja) U 2 yaca reomerpuu (68 yacoB) pazpabortana s ydyeOHMKa MakapbryeB
FO.H., Munmiox H.I'., Hemko K.U., CyBopoBa C.b., «Anrebpa. YueOHuk mis 9
KJ1acca oOmieoOpa3oBaTeNbHbIX yupexaeHui» u s yuyeonuka JI.C.ATtaHacsiHa,
«I"'eometpust st 7-9 kiaccoB 0011e00pa30BaTEIbHBIX YUPEKICHUI)

Mecro ywebHOro mnpeameTra, Kypca B ydyeOHOM IUIaHE, CpPelHu JPYrux
y4€OHBIX TUCIUILINH Ha ONpPEJICICHHON CTYIEHH 00pa30BaHus:

CornacHo  QeaepaibHOMy  0a3ucHOMY  yd4eOHOMY  IUIaHy IS
oOpazoBaTenbHbIX  yupexaenuit Poccuiickoii  @Degepanuu  Ha  U3y4YCHHUE
MaTEeMaTHKH B 9 Kjacce OTBOJUTCA 5 4acoB B Heeo, Bcero 170 gacos.

Ilnanupyembie pe3yJibTaThl OCBOCHUA Y4eOHOI0 NpeaMeTa

OOyueHue MareMaTWKe B OCHOBHOHM IIIKOJIE HAIPaBJIEHO Ha JOCTHKECHUE

CIEIYIOIIUX LETICH:

1) 6 Hanpasnenuu TUUHOCMHO20 pa3eUmMUA:
* (GhopMHpOBaHUE TPEJCTABICHUNH O MAaTeMAaTHKE KaK 4YacTU OOIIEeYeIOBEUYECKOM
KYJbTYPBI, O 3HAUUMOCTH MAaTEMATUKH B PA3BUTHH ITUBUIU3AIMU U COBPEMEHHOTO
00I11eCTBA;
* pa3BUTHE JIOTMYECKOTO W KPUTUYECKOTO MBIIUICHUS, KYJIbTYPHl pEYH,
CIIOCOOHOCTH K YMCTBEHHOMY DKCIIEPUMECHTY;
* (hopMUPOBAHUE MHTEUICKTYaIbHON YECTHOCTU U OOBEKTUBHOCTH, CIIOCOOHOCTH
K TIPEOJOJICHUIO MBICIUTEIBHBIX CTEPEOTHIIOB, BBITCKAIONIUX W3 OOBIJICHHOTO
OTTBITA,;
* BOCITUTAHUE KAYECTB JIMYHOCTH, 00ECIICUYNBAIOIINX COIUAIBLHYI0 MOOUIBLHOCTD,
CIIOCOOHOCTH MPUHUMATH CAMOCTOSITEIbHBIC PEIIICHMS;
* (opmupoBaHHE Kade€CTB MBIIUICHHUS, HEOOXOAMMBIX [UJISl aJanTalud B
COBPEMEHHOM MH(OPMAITMOHHOM OOIIIECTRBE;
* pa3BUTHE WHTEpPECa K MATEMaTHYECKOMY TBOPYECTBY U MaTEMaTHYECKUX
CIIOCOOHOCTEI;

2) 6 memanpeomemHom HANPasIeHUU:



* pa3BUTHE TNPEACTABICHUNA O MaTreMaTUKe Kak (opMe OomucaHus U METOJE
MO3HAHUS  JCHCTBUTEIBHOCTH, CO3JaHUE  YCIOBHH IS  NPUOOpETEHUs
MIEpPBOHAYAJILHOTO OMbITA MATEMATUUYECKOTO MOJICIIMPOBAHUS,
* (opMupoBaHHe OOHMX CIIOCOOOB  HMHTEUICKTyaIbHOM  JIEATEIHHOCTH,
XapaKTEepPHBIX JJIi MAaTeMaTUKW U SBISIONIMXCS OCHOBOM IMO3HABATEJIbHOU
KYJIBTYPBI, 3HAUMMOH IS pa3IMIHBIX c(Pep uyemoBeUeCKO NesITeIHbHOCTH;

3) 6 npeomemmnom HanpaeieHuu:
* OBJIQJICHUEC MATEeMAaTUYECKUMHU 3HAHUSIMU M YMEHHUSIMHU, HEOOXOJUMBIMHU MJIsI
MPOJOIKEHUS OO0pa30BaHUs, H3YYCHUS CMEXHBIX AUCIUILUIMH, NMPUMEHEHUS B
MMOBCEHEBHOM JKHU3HMU;
* cozmanue (QyHIAMEHTa JUIsI MAaTeMaTUYeCKOro pa3BUTHS, (HOPMHUPOBAHMUS
MEXAHU3MOB MBIIUICHUS, XapAKTEPHBIX JJIsI MATEMATUYECKOU JEATEIIbHOCTH.



OCHOBHOE COIEPKXAHHUE

CaoiicTBa ¢pyuknuii. KBaaparnunas pynknus (22 gac.)

Oyukius. CpoiictBa ¢dynkumii. KsampaTHeiii  TpexwieH. Paznoxenue
KBaJPaTHOTO TPpeXdwieHa Ha MHOXKHTeTH. DYHKIHS y = ax” + bx + ¢, eé cBoiicTBa 1
rpaduk. HepaBeHcTBa BTOPOM CTETNIEHU ¢ OJTHOM MepeMeHHON. MeTo1 HHTEpBaJIOB.

Heab: pacmmpuTh CBeAeHUS O CBOMCTBaX (YyHKUUN, O3HAKOMHTH
oOydarolmuxcss €O CBOMCTBaMH M Tpa@UKOM KBagpaTWUIHOW  (DyHKIUH,
chOpMHpPOBATH YMEHHE pellaTh HEPABEHCTBA BHAA ax” + bx + ¢>0 ax” + bx + ¢<0,
rae a=0.

B Hauane TeMbl cUCTEeMaTH3UPYIOTCS cBelneHus O GyHKIusIX. [loBTopsroTcs
OCHOBHbIE TOHATHS: (YHKLMS, apryMEHT, 00JIacTh omnpenenaeHus (QyHKIUH,
rpaduk. J[aroTcst MOHATHS O BO3pACTaHUM M YOBIBAaHUU (YHKIIUH, IPOMEKYTKAX
3HAaKOIIOCTOSIHCTBA. TeM caMbIM co3faercd ©as3a Ui YCBOEHHUS CBOWCTB
KBaJIpaTUYHOM M CTENEHHOM (YHKIMM, a TakkKe I AajbHEHIIEro yriyOaeHus
(YHKIIMOHAJIBHBIX MPEJICTAaBICHUA @pU HM3yYEHUU Kypca aiaredpbl MW Hayail
aHaJIN3a.

[ToArOTOBUTENBHBIM IIarOM K M3YYEHHIO CBOMCTB KBaJAPAaTUUYHON (YHKIMU
ABJIIETCS] TAKKE PACCMOTPEHUE BOIPOCA O KBAJIPATHOM TPEXHWJIEHE U €ro KOpHSX,
BBIJICJICHMM KBajJpaTra JBy4WI€Ha U3 KBaJApaTHOTO TPEXWIEHAa, pPa3joKEeHUU
KBaJPAaTHOTO TPEXWICHA HA MHOXKHUTEIH.

M3yyeHnue KBaapaTUyHON (YHKIMM HAYMHAETCS C PACCMOTPEHUS (PYHKIUU
y=ax’, eé CBOMCTB M OCOGCHHOCTEH rpaduKa, a TAaKKe APYTHX YACTHBIX BHJIOB
KBaApATHIHOH (yHKUHH — (YHKIEE y=ax’+n, y=a(x-m)>. DTH CBeIeHHs
UCIIOJIB3YIOTCS TIPU HM3YyYEHUU CBOMCTB KBAAPATUYHOM (PYHKIMU OOLIEro BUJA.
BaxkHO, 4TOOBI 0OydArOMIHecs MOHUIH, 4T0 rpaduk GyHKIHE y = ax’ + bx + ¢
MOXET OBITh TONy4eH U3 rpaduka (YHKUHH y = ax° C IIOMOIIBIO IBYX
napaenbHbBIX MepeHocoB. [TpuéMbl mocTpoeHus rpaduka GpyHKIHN y = ax” + bx
+ ¢ oTpalaThIBalOTCsl Ha KOHKpETHBIX npumepax. IIpum s3tom ocoboe BHHMaHuE
ClleqyeT yIelauTb (OPMHUPOBAHUIO Yy OOydYalOIIMXCS YMEHHUS YyKa3bIBaTh
KOOpAMHATBl BEPIIMHBI MapaloJibl, €€ OCb CHUMMETpPUH, HANpaBJICHUE BETBEU
napadoJIbl.

IIpyn wn3ydyeHuM OTOM TEMbl JajbHEMIIEEe pPa3BUTHUE II0Jy4aeT YMEHUE
HAXOJUTh MO TpaduKy MPOMEXKYTKH BO3paCTaHUs U yObIBaHUS (QYHKLHH, a TAKXKE
MPOMEKYTKHU, B KOTOPBIX (YHKIMS COXPAHSIET 3HAK.

DOpMHUpPOBAHIE YMEHHIT pelIaTh HEPAaBEHCTBA Br/a ax’ + bx + ¢>0 ax” + bx +
c<0, rae a0, ocylIeCTBISIETCS C ONMOPON Ha CBEJAEHUS O rpauke KBAAPATUYHOM
byHKuMu (HampaBlieHHE BETBEW MapaloJibl €€ Pacloj0KeHUE OTHOCUTEIBHO OCH
Ox).

OOyuaromuecs 3HaKOMATCS C METOJOM HHTEPBAJIOB, C MOMOIIBIO KOTOPOTO
PELIAIOTCS HECIIOKHBIE pallMOHAIbHbIE HEPABEHCTBA.

OOy4aromuecs 3HaKOMATCS CO CBOMCTBAMHM CTENEHHOM (yHKIUM y=X HpH
YETHOM M HEYETHOM HATypaJbHOM IOKa3arese N.. BBoguTcs mnoHsATHE KOpHSA N-id
crenenn. OOyJaronecs JOJDKHBI IIOHMMATh CMBICII 3amuceil Buaa 3-27, 481. Ounu



IOJIy4arOT IPEACTABICHHE O HAXOXKJICHUM 3HAYCHUM KOPHS C ITOMOIIBIO
KaJIbKYJIATOPA, IPUUEM BbIPAOOTKA COOTBETCTBYIOIIUX YMEHUHN HE TpeOyeTcsl.

YpaBHeHHUsI H HEPABEHCTBA ¢ OHOIT mepemMeHHoi (14 vac.)

Ilenble ypaBHEHUs. YpaBHEHHE C JABYMs IEPEMEHHbIMU M €ro rpaduk.
Cucrembl ypaBHEHMII BTOpOM cTeneHW. PemieHue 3amady ¢ IOMOIIBIO CHCTEM
YPaBHEHUU BTOPOU CTEICHU.

Heab: cucremaru3upoBaTh U OOOOIIUTH CBEIECHHUS O PEUIEHUH LEJbIX C
OJIHOM TiepeMeHHOW, BpIpaboTaTh ymeHHE pelarb MPOCTEHIINE CHUCTEMBI,
CoJlepKalllie ypaBHEHUE BTOPOMl CTENEHH C ABYMSI NEPEMEHHBIMH, U TEKCTOBBIE
3a/layd C TIOMOUIBIO COCTAaBJIEHUS TAaKUX CUCTEM; BbIpaOOTaTh YMEHHE pelaTh
NPOCTEUIINE CHUCTEMBI, COJAEpKAIIHE YpaBHEHUE BTOPOM CTENEHH C ABYMS
NIEPEMEHHBIMH, U TEKCTOBBIE 33]1a4H C [IOMOIIBIO COCTABJICHHS TAKUX CUCTEM.

B oroii Teme 3aBepmiaeTcs HM3y4EHHE PALMOHANBHBIX YPABHEHHM C OJHOM
NEpPEeMEHHOI. B CcBS3U ¢ 3TUM IPOBOAUTCS HEKOTOPOE 0000IEHUE U YriIyOJieHue
CBEJICHUI 00 ypaBHEHMsIX. BBOIATCS MOHATHUS LIETOT0 PallMOHAIBHOIO YpaBHEHMUS
u ero creneHu. OOydyaromuecss 3HAKOMATCS C PELIEHUEM YpaBHEHUN TpeTben
CTEIIEHU W YETBEPTOM CTENEHH C IIOMOIIBI PA3JIOKEHUS HAa MHOXKHUTEIU H
BBEJICHHSI BCIIOMOTATEIBbHON IEpeMEHHOW. MeTon penieHus ypaBHEHUH IIyTEM
BBEJICHUSI BCIIOMOTAaTENIbHBIX IEPEMEHHBIX OyleT UIMPOKO HCIOIb30BaThCS
JaNbHEMIIEM MPU PEIICHUH TPUTOHOMETPUUECKUX, JTOrapu(pMUUECKUX U APYTHX
BHUJIOB YPAaBHEHUM.

B nanHOM TeMe 3aBeplIaeMcCsi W3yYEHHE CUCTEM YPAaBHEHUM C JIBYMS.
nepeMeHHbIMU. OCHOBHOE€ BHMMAaHHUE YJIENSETCS CUCTEMaM, B KOTOPBIX OJHO M3
ypaBHEHUI NIEPBOM CTENEHH, a Ipyroe BTOpoil. I3BecTHHIN 00ydaronuMcst crocod
MOJICTAHOBKM HAaxOJWUT 3/€Ch JajbHEHlIee MPUMEHEHUE M TO3BOJSET CBOJIUTH
pElIeHNE TAKUX CUCTEM K PEILIEHUIO0 KBAIPATHOTO YPABHEHUS.

O3HakoMJIeHHE OOY4YaroIIMXCsl C MPUMEpaMU CUCTEM YpPaBHEHUH C JABYMs
NEPEMEHHBIMH, B KOTOPbIX 00a ypaBHEHHS BTOPOM CTENEHH, JOJKHO
OCYLIECTBJIATBCA C  JIOCTATOYHOM  OCTOPOXXHOCTBIO M OrPaHMYMBATHCS
MIPOCTEUILIMMHU IPUMEPAMH.

[TpuBneueHre H3BECTHBIX OOy4arOUUMCS TpaUKOB IO3BOJISIET NPUBECTH
npuUMepsl TpaduyecKoro pemeHus: cucteM ypaBHeHUNH. C MOMOLIbIO rpapuuecKux
MPEACTABICHU MOKHO HArJISIHO MOKa3aTh OOYy4YaroIIMMCS, YTO CUCTEMBI ABYX
ypaBHEHUH € ABYMsI IEPEMEHHBIMU BTOPOW CTENEHU MOTYT UMETh OJIHO, J1Ba, TPH,
YeThIPE PELICHUS WU HE UMETh PEILICHUH.

Pa3paboTanHblii MaTeMaTU4YeCKHid ammapaT [O3BOJSET  CYLIECTBEHHO
pacUIMpUTh KJIACC COJIEPIKATENIbHBIX TEKCTOBBIX 33Jay, PEIIaeMbIX C MOMOUIBIO
CHUCTEM YpaBHEHUU.

YpaBHeHHUsI H HEPABEHCTBA ¢ IByMs nepeMeHHbIMH (17 yac.)

Hean:BripabotaTte yMeHue periaTh MPOCTEUINNE CHUCTEMBI, COJCpKAIIHe
YpaBHEHUE BTOPOW CTENEHU C JIBYMS IMEPEMEHHBIMH, U HEPABECTBA C JBYMS
nepeMeHHbIMU. TeKCTOBBIE 3aayl € TOMOLIBIO COCTABJIEHHMS TaKUX CHUCTEM;
BbIpa0OTaTh yMEHHE pellaTh NPOCTEHINE CHUCTEMBI, COAEpXkalllhe ypaBHEHUE
BTOPOW CTENEHU C JIByMs I[EPEMEHHBIMU, M TEKCTOBBIE 3a/adyd C IOMOILBIO
COCTABJICHHSI TAKUX CHCTEM.



B naHHON Teme 3aBepliaeMcsi HM3yYEHHE CHCTEM YPAaBHEHHH C JABYMS.
nepeMeHHbIMU. OCHOBHOE€ BHUMAHHE YJIENSAETCS CUCTEMAaM, B KOTOPBIX OAHO W3
ypaBHEHHH NIEPBOM CTENEHH, a JPYroe BTOpoil. MI3BeCcTHBIN 00ydaronuMes Crocod
MOACTAHOBKM HAaXOIUT 31€Ch JalbHEHIIEEe NPUMEHEHHE U TO3BOJSET CBOIUTH
pELIEHNUE TAKUX CUCTEM K PEIICHUIO KBAJIPATHOTO YPaBHEHHSI.

O3HakomIIeHHE OOYy4YaloIIMXCA C MPUMEpPaMU CUCTEM YpPaBHEHUU C JByMs
NEPEMEHHBIMM, B KOTOPbIX 00a ypaBHEHUS BTOPOW CTENEHH, JOJIKHO
OCYLIECTBISITECA € JIOCTaTOYHOM  OCTOPOXKHOCTBIO W OIPaHUYMBATBCS
IIPOCTENIIMMU ITPUMEPAMH.

[IpuBneueHne M3BECTHBIX OOYYAIOMIMMCS TpapUKOB MO3BOJSET MPUBECTU
npUMepsl TpadUIecKoro pemeHus: cucteM ypaBHeHHH. C MOMOIIBI0 TpaduIecKuX
IPEICTaBICHUI MOXHO HATJISIIHO TMOKa3aTh OOYYarOMIMMCS, YTO CHCTEMBI JBYX
YPaBHEHUM C ABYMsI IEPEMEHHBIMU BTOPOM CTEMEHU MOTYT UMETh OJIHO, /IBa, TPH,
YEThIPE PELICHUS UM HE UMETh PEIICHUN.

Onpenensrtpb, SBISETCS JM MMapa 4yuces pelieHueM HepaBeHcTBa.M300paxkarsh Ha
KOOpJIUHATHOU IIJIOCKOCTHU MHOYECTBO TOYEK, 3a71aBaeMoe
HepaBeHCTBOM.iumrocTpupoBaTh Ha  KOOPAMHATHOW IUIOCKOCTH  MHOECTBO
PELLIEHNUI CUCTEMBI HEPABEHCTB.

Pa3paboTanHblii MaTeMaTHYECKUI amnmapar MO3BOJIIET CYHIECTBEHHO PACIIMPUTH
KJIACC COJAEP/KATEIBHBIX TEKCTOBBIX 337a4, PEIIAEMbIX C IOMOIIBI CHCTEM
YPaBHECHUM.

Iporpeccuu (15 uac.)

Apudmernueckas U reomerpuueckas nporpeccur. @opmynsl N-ro 4jieHa u
CYMMBI TIEPBBIX N WIEHOB Mporpeccuu. beckoHeuHo yObIBaroIIasi reoMeTpuyecKas
IIPOTpECCHS.

Heab: nate noHatus o0 apuPMeTHUECKON U TEOMETPUUECKON MPOTPECCUIX
KaK YMCIJIOBBIX MOCIEA0BATEIBHOCTAX 0COO0TO BUA.

IIpy n3yyeHun Te€Mbl BBOAUTCS MOHATUE MTOCIEA0BATEILHOCTH, PA3bsICHAECTCS
CMBICJ TE€pPMHMHa «N-M WiIEH TMOCJIEN0BaTeIbHOCTU», BbIpaOaThIBAECTCS YMEHUE
UCIOJIb30BaTh MHJEKCHOE 0003HAUE€HHE. DTU CBEACHUS HOCAT BCIOMOTATEIbHBIN
XapakTep W HCIOJIB3YIOTCS AJI M3y4eHUs apuPpMETHUECKOH U TeOMEeTpUUECKON
IIPOIPECCUN.

Pabota ¢ gopMynamMu N-ro 4ieHa U CyMMBbI MEPBbIX N YJIEHOB MPOrPECCUH,
IIOMHAMO CBOEr0 OCHOBHOT'O HAa3HAYEHUs, MTO3BOJIIET HEOJHOKPATHO BO3BpALAThCA
K BBIYUCICHUSIM, TOXJIECTBEHHBIM NPEOOPA30BaHUsIM, PEIICHUIO YpaBHEHUH,
HEPABEHCTB, CUCTEM.

PaccmaTpuBaroTcs  XapakTEpUCTUUYECKHE CBOMCTBA apu(METHYECKOW U
r€OMETPUYECKON TMPOrPECCUM, YTO MO3BOJIAET PACIIMPUTH KPYr IpEeIaraeMbixX
3a1ad.

Crenennas ¢pynkuusi. Kopens N -if creneHu

Yernas u HedetHas (ynknus. Oynkuus y = x'. OnpeneneHue KOpHs N-i
CTENeHU. Brruncienne KopHen N -1 CTENEHH.

Heb: BBECTH MOHATUE KOPHSA N - CTENEHMU.

B nmanHOll TeMe mpomoipKaeTcss M3y4YeHHE CBOMCTB (DYHKLMIA: BBOASTCS
HNOHSTHS YETHOM M HEYETHOM (YHKIMH, pacCCMAaTPUBAIOTCSA CBOMICTBA CTEIIEHHOU
(GYHKIMM C HaTypajbHbIM IOKazareiaeMm. M3ydeHue KOpHEH OrpaHuYMBacTCs



BBEJCHUEM INOHATHSI KOPHA N-il CTENIEHU U BBITIOJHEHUEM HECTIOKHBIX 33JJaHUI Ha
BBIYKCIICHUE KOPHEH N-ii CTENEHU, B YaCTHOCTH KYOMYECKUX KOPHEH.

CBoiicTBa KOpHEW N-iI CTENEHU, MOHSITUE CTENEHU C PALNUOHAIBHBIM
MoKa3aTelieM U €€ CBOMCTBA HE M3YyYaroTCsA. DTOT Marepuan OyAeT pacCMOTPEH B
CTapIlEH MIKOJIE.

DJ1eMeHTbl KOMOMHATOPUKH U Teopun BeposiTHocTel (13uac.)

KoMmOunaTtopHoe mpaBwio ymHOXeHUs. IlepecTaHoBKu, pa3MelieHus,
couetanus. OTHOCUTEIIbHASI YaCTOTa M BEPOSTHOCTh CIIYyYaitHOTO COOBITHS.

Heab: 03HAKOMUTH OOYYaIOIIMXCS C  TMOHATUSIMHU  IE€PECTAHOBKHU,
pa3MeIeHNs, COYETaHUsI W COOTBETCTBYIONUMHU (opMyJaMu ISl TMOJCYETa HUX
YHUCIa; BBECTH TMOHSTHS OTHOCHUTEJIBHOM YacTOThl M BEPOSITHOCTU CIYyYalHOIO
COOBITHS.

N3yueHne TeMbl HAUMHAETCA C PEIICHUS 3a/lady, B KOTOPBIX Tpedyercs
COCTaBUTh TE€ WM WHBIE KOMOWHAIIMU HJIIEMEHTOB M. TMOJICYUTATh HMX YHUCIIO.
Pa3zbsicHsieTcss KOMOMHATOPHOE MPaBUJIO YMHOXKEHHUS, KOTOPOE HCIIOJIHATCS B
JManbHEHIeM TMpu  BbIBOJAE (opMyn Juisi MOACY€Ta 4YKCla TEPECTaHOBOK,
pasMmernienuii u codetanuil. [lpu wu3yueHun naHHOTO MaTepualia HEOOXOAUMO
oOpaTUTh BHHMMaHHE OOYYArONIMXCS Ha pa3iuyhe MOHATHH «pa3MElIeHHe» Hu
«coyeTaHue», cPOpMUPOBATH Yy HUX YMEHHUE OINpeaeNiaTh, O KakOM BHJE
KOMOMHAIMN UJET peub B 3aj1aue.

B nanHoOil Teme oOydyaromuecsi 3HAaKOMSTCS C HadaJlbHBIMU CBEJCHUSIMU U3
TEOPUU  BEPOATHOCTEH.  BBOASTCS  TMOHATHS  «CiIy4yalHOE  COOBITHEY,
«OTHOCUTEJIbHAS 4acToTay, «BEPOSITHOCTh CITy4aifHOTO COOBITHS.
PaccMaTtpuBaroTCsl CTaTUCTUYECKUA M KIIACCUYECKUN TMOJXOAbl K OMNPEIICIICHUIO
BEPOSITHOCTU CITy4alHOTO COObITHSA. BaskHO 00OpaTUTh BHUMaHHE 00YYaIOLIMXCS Ha
TO, YTO KJIACCUYECKOE OMNpEeiICHUE BEPOSITHOCTH MOXHO MPUMEHSTh TOJBKO K
TaKUM MOJIEJISIM PEATbHBIX COOBITUM, B KOTOPBIX BCE WCXOMBI SIBISIOTCA
PAaBHOBO3MOXHBIMHU.

I'aaBa 6. [loBTopenne (21 yac.)

Hean: [loBTopenue, 00001IeHNE U CHUCTEMAaTHU3aIlUs 3HAHUI, YMEHUHN U
HABBIKOB 3a KypC ajare0pbl OCHOBHOM 00111€00pa30BaTEIbHON IITKOJIHI.

BekTopsbl. MeToa koopauHar (18 yac.)

[Tonarue BekTopa. PaBeHCTBO BEKTOpPOB. Cll0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3nokeHue BEKTOpa MO ABYM HEKOJUIMHEAPHBIM
BekTopam. Koopnunarel Bekropa. IIpocreiimme 3agaum B KOOpJAHWHATAX.
YpaBHEHUSI OKPYXKHOCTH M IpsAMOW. [IpuMeHeHue BEKTOpOB U KOOPAMHAT IIPU
peLIeHNH 3a1a4.

Heab: HayuynTh 0OYyYAIOIIMXCS BBIMOJHATH JEHCTBUS HAJl BEKTOpaMHU Kak
HaANpaBJICHHBIMUA OTPE3KaMH, YTO Ba)XXHO IS MPUMEHEHHS BEKTOPOB B (DU3HKE;
ITI03HAKOMHUTH C HMCIIOJIb30BAHUEM BEKTOPOB M METOJA KOOPAMHAT IIPU PELICHUU
reOMETPUYECKUX 3a/1a4.

Bektop ompenensercs Kak HamnpaBJICHHBIM OTPE30K M JEUCTBUS HAL
BEKTOpPaMH BBOJISATCS TaK, KaK 3TO NPUHATO B (U3MKE, T. €. KaK JEHCTBUS C
HAIpaBlIEHHBIMU OTpe3kaMu. (OCHOBHOE€ BHHMAaHHME JIOJDKHO OBITH YAEIEHO
BbIPa0OTKE YMEHUI BBINOJHATH ONEPALMU HaJ BEKTOpaMH (CKJIaIbIBaTh BEKTOPHI
[0 IpaBUjlaM TPEYrOJAbHHUKAa W IapajulesiorpamMMma, CTPOUTh BEKTOp, PaBHBIN



pa3HOCTH JIBYX JaHHBIX BEKTOPOB, a TAaK)KEe BEKTOp, PAaBHBIA IMPOU3BEICHHIO
JTAHHOTO BEKTOPA Ha JJAHHOE YHUCIIO);

Ha npumepax moka3bIBaeTcsi, Kak BEKTOPHI MOTYT MPUMEHATHCS K PEIICHUIO
reoOMEeTpHUCCKUX 3am1ad. JleMoHcTpupyeTcs 3GGeKTHBHOCTh IPUMEHEHUS (hopMy
JUIS  KOOPIWHAT CEepPEJMHBI OTPE3Ka, PACCTOSIHUS MEKAY JBYMs TOYKaMH,
ypaBHEHHI OKPY)KHOCTH U MPSAMOM B KOHKPETHBIX T€OMETPUUCCKUX 3aJlauax, TEM
CaMBbIM JIa€TCS NPEJCTABICHUE 00 U3ydEHUU IeOMETPUICCKHUX (UTYP C TIOMOIIBIO
METOJIOB alTeOpHI.

CooTHOLIEHUSI MEKAY CTOPOHAMM H YIJIaMHU TpeyrojbHuka. CkajasipHoe
npou3BegeHue BeKTOpos (12 yac.)

CuHycC, KOCUHYC U TaHTreHC yria. TeopeMbl CHHYCOB M KOCHHYCOB. Pemienue
TPEYroJbHUKOB. CKaJspHOE NPOU3BEACHUE BEKTOPOB M €ro MNpPUMEHEHHE B
reOMETPUYECKUX 3aadax.

Heab: pa3BuTh yMeHHE OOYYAIOIIMXCS NPUMEHSATh TPUTOHOMETPUUECKHIA
amnrapar Ipu pelieHUU TeOMETPUUECKUX 3a/1a4.

Cunyc u xocunyc moboro yria ot 0° mo 180° BBomATCS € MOMOIIBIO
€AMHUYHON MOJYOKPY>KHOCTH, JIOKA3bIBAIOTCS TEOPEMBI CHHYCOB U KOCHHYCOB U
BBIBOAUTCS  emie oaHa (¢opMyia IUIOMAAM  TPEYroJbHUKK  (ITOJIOBHHA
NPOU3BEJEHUSI JBYX CTOPOH HAa CHHYC yrila MEXAy HHMH). OTOT ammapar
IMPUMEHSETCS K PEHIEHUIO TPEYTOJIbHUKOB.

CkansipHO€ MpPOU3BEIECHHE BEKTOPOB BBOAUTCS KakK B (hu3uke (Ipou3BeACHUE
JUIsl BEKTOPOB Ha KOCHHYC yTIja MEXIy HHUMH). PaccMarpuBaroTcsi CBOWCTBA
CKaJISIpHOTO TMPOU3BENCHHUS] M €ro NMPUMEHEHHE IPU PEIICHUH T'€OMETPUUYECKUX
3a1ad.

OCHOBHOE BHMMAaHHUE CJENYEeT YICIHUTh BBIPAOOTKE MPOYHBIX HABBIKOB B
IPUMEHEHUN TPUTOHOMETPUYECKOIO amnmnapara IpU PEMIEHHMH TIE€OMETPUYECKHX
3a]1ay.

JITMHA OKPYKHOCTH U TJIomaab kpyra (11 yac.)

[IpaBwiibHBIE ~ MHOTOYTOJbHUKU.  OKpYKHOCTH,  ONHCAHHAs  OKOJIO
MPaBWJIBHOTO MHOTOYTOJIbHUKA W BIHCAaHHAasg B Hero. IlocTpoeHue mnpaBUIIbHBIX
MHOT'OYTOJIbHUKOB. J[JTnHa okpyxHOCTH. [Tn01mans kpyra.

Heab: pacipuTh 3HaHUE 00YUYAIOIINXCS O MHOTOYTOJIbBHUKAX; PACCMOTPETh
MOHSATHUSI NIMHBI OKPY>KHOCTH | TUIOIIAIX Kpyra U (hOPMYJIbI ISl UX BRIYUCIICHHUS.

B nHavase Tembl naercst omnpeseieHue MPaBWIBHOTO MHOTOYTOJIbHUKA U
paccMaTpHUBAIOTCS TEOPEMBbI 00 OKPYKHOCTSIX, OMHCAHHONW OKOJIO MPAaBUIBLHOIO
MHOT'OYTOJIbHUKa M BOUCaHHONW B Hero. C MOMOIIBIO OMUCAHHOW OKPY)KHOCTH
pelarTcs 3a7a4i 0 MOCTPOCHUM MPABWIHHOTO MIECTUYTOJbHUKA U TPABUIBHOTO
2J1-yroJIbHUKA, €CIIU JaH MPaBUWIbHbBIN JI-yTOJbHUK.

®opMmyiJibl, BEIpaXKarollie CTOPOHY NPaBUILHOTO MHOTOYTOJIBHUKA U PAUYC
BIIMCAHHONM B HEro OKPYKHOCTU Yepe3 pPaauyc OMNUCAHHOM OKPYXKHOCTH,
WCIIOJIB3YIOTCS TIPW BBIBOZIE (hOPMYJT JUTMHBI OKPY>KHOCTH M IUIOIIANU KpyTa.
BeiBonm omupaercss Ha UHTYUTUBHOE TMPEACTABICHUE O MOpenaene: Mpu
HEOTPAHUYECHHOM YBEJIMYEHUU YHUCIAa CTOPOH MPABHIBHOTO MHOTOYTOJIbHHKA,
BIIMCAHHOTO B OKPY>KHOCTb, €TI0 MEPUMETP CTPEMUTCS K JJIMHE 3TOH OKPY>KHOCTH,
a Iionab — K IUIOAAN KPyra, OrpaHUuYE€HHOT'O OKPY>KHOCTBIO.



JBukenns (8 yac.)

OtoOpaxenue mmiaockoctu Ha ce0s. Ilonstue nBuwxkenus. OceBag u
ueHTpaibHas cumMmerpuu. [lapammensHbii nepenoc. IloBopor. Hanoxenus u
JIBUKEHUS.

Heab: nNO3HAKOMUTH OOYYAIOIIUXCS C TIOHSATHEM JIBOKCHHS M €ro
CBOMCTBaMH, C OCHOBHBIMM BHJaMHU JIBUKEHUM, CO B3aMMOOTHOUICHUSIMU
HAIOKEHHUM U IBUKCHUM.

JIBKeHrEe TIIOCKOCTH BBOJMTCS KaK OTOOpPaKCHHE IUIOCKOCTH Ha ceOs,
COXpaHSIOIIEE PACCTOSHUE MEXAy Toukamu. [Ipu paccMOTpeHUH BUJIOB JIBUKEHUU
OCHOBHOE BHHMAaHHE YJEISAETCS MOCTPOSCHUI0 00pa30B TOUYEK, MPSMBIX, OTPE3KOB,
TPEYTOJLHUKOB TPU OCEBOM U IEHTPAIBHOW CUMMETPUSX, MapaieIbHOM
nepeHoce, mnoBopotre. Ha sddekTHhIX npumepax MOKa3bIBACTCsS MNPUMEHEHUE
JBH>KCHUH TIPU PEILIEHUU T€OMETPUUECKUX 33/1a4.

[loHATHE HATOKEHUS OTHOCUTCA B JAHHOM Kypce€ K YHCIYy OCHOBHBIX
noHATUM. JloKa3bpIBaeTCA, YTO IMOHATHUS HAJIOXKEHUS W JBUKEHHS SIBISIOTCS
HKBUBAJICHTHBIMU: J1I000€ HAJIOXKEHUE SBJISACTCS JBW)KCHHEM IUIOCKOCTH U
oOpatHo. M3ydenne qokazarenbCcTBa HE SABISETCS 00s13aTeIbHBIM, OJTHAKO CJIEIYET
paccMOTPETH CBSA3b NOHATUN HAJIOKEHUS U IBUKEHUS.

HavajbHble cBeleHusl U3 cTepeoMeTpuu (7 4ac.)

[Ipenmer  ctepeomeTpun. ['eomeTpuueckue Tena W MOBEPXHOCTH.
MHororpaHHuKky: TNpu3Ma, Mapaenenunes, nupamuaa, GopMynsl s
BBIYUCJICHUS WX 00beMOB. Tella M MOBEPXHOCTU BpallCHUS: IUIUHIpP, KOHYC,
cdepa, map, GopMyJibl 1Jisl BRBIYUCICHUS UX 00BEMOB.

Heab: pgaTe HaYaJbHOE TIPEACTABICHHE O TeJlaX M IOBEPXHOCTIX B
MPOCTPAHCTBE;, TIMO3HAKOMHUThH YyYalllUXCd C OCHOBHBIMH (opMyJiaMH st
BBIYHCJICHUS TUTOIIAIeH TIOBEPXHOCTENH U OOBEMOB TE.

PaccmoTpenne nmpocTedmmx MHOTOTPAHHHMKOB (MPHU3MBbI, MapajulesienuIea,
nUpamMubl), a TaKXKE TeNl U TOBEPXHOCTEN BpaiieHus (IWINHIPa, KOHYCa, cephl,
miapa) TPOBOJUTCS HA OCHOBE HATJISIHBIX TMpEJCTaBICHUM, 0e3 MpUBICYCHUS
akcuoM ctepeoMeTpuu. DOopMymbl ISl BBIYMCICHUS OOBEMOB YKa3aHHBIX TeJ
BBIBOJSTCS Ha ocHOBe mnpuHimna Kasambepu, ¢GopMysabl s BBIYUCICHUS
TJIOIIA/Ie OOKOBBIX MOBEPXHOCTEH IUJIMHIPA U KOHYCA MOTYYarOTCs ¢ TTOMOIIIBIO
pa3BepPTOK ATUX TMOBEpPXHOCTEH, (Qopmyna rmuomanu chepbl mpuBoguTCS 0€3
000CHOBaHMUSI.

O6 akcuomax reomerpuu (2 yac.)

becena 00 akcumomax reoMeTpUH.

Heab: math Oosiee TIIyOOKOE TMPEJACTABICHHUE O CHCTEME aKCHUOM
MJIAHUMETPUM U aKCUOMATUYECKOM METOJIE.

B naHHOl TeMe paccka3bIBaeTcsl O pa3IMYHbIX CUCTEMAX aKCHOM I'€OMETPHH,
B YACTHOCTH O Pa3JIMYHBIX CIIOCO0aX BBEJICHUS MOHSATHS PABEHCTBA PUTYD.

IMoBTOpenue. Pemenne 3a1a4 (8 uac.)
Heab: IloBropenue, 06001ieHne W cuUcTeMaTH3alUsl 3HAHWNA, YMEHUH U
HaBBIKOB 32 KypC reoMeTpuu 7-9 KI1accos.



I[InanupoBaHue yueOHOT0 MaTepuasia

Ne | Conepxanne maTepuajia KosauvecTBo
4acoB
Anrebpa
1 | IToBTOpenue Kypca anredpsl 8 Kiiacc 8
2 | I'masa |. KBagpatuuHast QyHKIHS 22
3 I'maa Il. VYpaBHeHus u HepaBEeHCTBA C OJHOM 14
IIEPEMEHHOU
4 |I'maBa |ll. VYpaBHeHus u HepaBeHCTBA C JByMs 17
epeMEHHBIMU
S5 |I'maBa V. Apudmerndyeckas u TeoMeTpuUUecKas 15
MPOrpeccuu
6 |ImaBa V. DOnemeHTI KOMOWHATOPUKA H  TEOPHUH 13
BEPOSITHOCTEN
7 | [loBTOpeHue 21
102
I'eomerpus
8 | BBogHoe moBTOpeHUE 2
7 | I'maBa IX. Bektopbl 8
8 |I'maBa X. MeTom KOOpAMHAT 10
9 |TI'maBa Xl. CooTHomeHUs] MEXIy CTOPOHAMH W YIJaMmu 12
TpeyronbHuKa. CKaJsipHOE MPOU3BECHIE BEKTOPOB
10 | I'masa Xll. [InmnHa OKpY>KHOCTHU U TUIOMIAAL KPyTa 11
11 | I'maBa XIII. [IBmwxenus 8
12 | I'maa XIV. HauansHbie cBeZIeHUS U3 CTEPEOMETPUN 7
13 | O0 akcroMax cTepeoMeTpuu 2
14 | TToBTOpeHue 8
68
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N [ToBTOpEHME Kypca anreopsl 8 1
8 Kiacca
2 Ksanpatuunas QyHKIus 22 2 2
YpaBHEHUS U HEPABEHCTBA C 14 1 4
3 OJIHOM IIEpEMEHHOM
YpaBHEHUS U HEPABEHCTBA C 17 1 1
4 JIBYMSI [IEPEMEHHBIMU
Apudmernueckas u 15 5
5 r€OMETPUUECKAs] TPOTPECCUN
DneMeHThl KOMOMHATOPUKU 12 1 9
6 Y TEOPUH BEPOSATHOCTEN
7 [ToBTOpEHUE 14 3
Hroro: 102 11 9




TemaTHuyecKoe NVIAHUPOBAHUE

KosmuecTBo
Ha3Banue moay.is (rj1aBbl) 4acoB B
paboueii
nporpamMmme
1. TloBTOpenue Kypca anreOpsI 8 Kiacca 8
2. KBanpatuynast QyHKIHs 22
3. YpaBHEeHUSI ¥ HEpaBEHCTBA C OJIHOM 14
MIEPEMEHHON
4. YpaBHEHUS W HEpaBEHCTBA C JIByMsA 17
epeMEHHBIMU
5. Apudmernyeckass W TEOMETpHYECKas 15
IPOrpeccuun
6. DneMeHThI KOMOWHATOPUKA U  TEOPHH 12
BEPOSITHOCTEN
/. TloBTOpEHUE + UTOTOBBIN TECT 17
HUTOI'O: 102

KOHTPOJIb YPOBHS OBYUYEHUA

B Ta6J'II/ILI€ MpeACTaBJICHBI TCMATHYCCKHUC n TCKYIIIUC KOHTPOJIBHEIC,
CaMOCTOATCIIBHBIC H TCCTOBBIC pa6OTBI

Ne Mara TeMa KOHTPOJILHOM PadOTHI (TeCTa, CAMOCTOATEIHLHOM
YPOKa | IpOBeICHUs padoThI)

8 BxoaHasi KOHTPoJIbHasi padoTa

16 C. P. no teme: «KBanpaTHbIN TpEXUWICH»

18 KonTpoabnass padora Nel mo Tteme: «KBagpatHbliil
Tpex4ieH. DyHKIMU U UX CBOMCTBA)

25 I1. P. mo teme: «Iloctpoenue rpadpukoB pyHKIU Buga Yy =
ax2,
y =ax’*+n,y=a(x-m)’ y =a(x-m)*+n

28 C. P. no teme: «I'paduk kBagpaTuyHON QPYHKIIUN

30 Kourposannas padora Ne2 no teme:
«KBaaparuynasi pyHKuus u ee rpagux»

32 C. P. o teme: «llenoe ypaBHEHNE U €r0 KOPHI»

35 C. P. o teme: «/[poGHbIe panimoHaIbHBIC YPABHEHUS

37 C. P. TIlo Teme: «I'paduueckuit cmnoco0 pelieHus
HEPABEHCTB BTOPOU CTENEHU C OJHOU MEPEMEHON

42 C. P. Ilo Tteme: «Pemenue HEpaBEeHCTB METOAOM
WHTEPBAJIOB)»

44 KontpoabHasi paGora Ne3 mo teme: «YpaBHeHHSI H
HEPaBEHCTBA C OTHOM IepPeMEeHHOoN»

48 II. P. Ilo teme « Pemenue cucrteM ypaBHEHUM BTOPOU




CTCIICHU»

52 Tect mo teme: «PemieHue cucteM YpaBHEHHH BTOPOU
CTEIICHU

95 C. P. mo teme: «PemeHue 3agady C HOMOLIBIO CHCTEM
YPaBHEHUI BTOPOU CTEIICHW»

61 Kontpoabnasi padora Ne4 mo teme: «YpaBHeHHSI H
HEepPaBeHCTBA € IBYMs NepeMEeHHbIMID)

68 I1. P. mo Teme: «Apudmernueckast mporpeccus»

69 KonTpoabHas padora NeS nmo teme: «Apupmernyeckas
nporpeccus»

74 I1.P. no teme: «I'eoMmeTpruueckast mporpeccusi»

76 KontpoabHasi pab6ora Ne6 mo teme: «I'eomerprueckas
Nporpeccus»

82 C. P. Ilo Teme: «Penienre KOMOMHATOPHBIX 33124

85 C. P. Ilo teme: «PenmeHne BEpOATHOCTHBIX 3a1a9»

89 KonTpoabnass paGora Ne7 mo Tteme: «JIeMeHTbI
KOMOMHATOPHKH ¥ TEOPHH BEPOSATHOCTEIN»

101 Koumponvnaa paboma no nosmopeHuio memol:

«Buipasicenus u ux npeobpazosanuny




KasengapHo-tremaTuueckuii JiaH nmo ajareope

' | Haumenopanue pa3jieJioB Beero Harta Mara
n/n 4acoB
1 IloBTOpEeHME 7
2 PanmonansHbIe 1poOw. 1
3 KBanpaTHbie KopHHU. 1
4 KBanpaTHbie ypaBHEHUS. 1
5 JIpoOHbIe palmoHaabHbIEC YPAaBHEHUS. 1
6 HepaBeHnctBa ¢ 0HOM nepemMeHHON. CHcTeMbl 1

HEPaBEHCTB.

7 CreneHu. 1

8 BBojHasi KOHTpPOJIbHAs padoTa 1

I'naBa 1. KBaapaTnunas pyHkumus 22
DynKyuu u ux ceolicmea 5

9 Oynakmusa. O61acTh onpeaesIeHus U 00J1acTh 1
3HAYCHUN (PYHKIMH.

10 | I'padux dyHKIHH. 1

11 | CoiicTBa GyHKIUHU 1

12 | UccnenoBanue QyHKIUM. 1

13 | Ucnionb3oBanue CBOMCTB (DYHKIIHM Mpu 1
BBITIOJIHEHUU YIIPAKHEHUI.

Keadpammuwiii mpexunen 4

14 | KBagpaTHBbIi TPEXWIEH U €ro KOPHHU. 1

15 | PaznoxkeHue KBapaTHOTO TPEXWICHA Ha 1
MHOKHUTEIIH.

16 | Cokpamienue aApooeit, coaepKaniux 1
KBaJIpATHBIC TPEXUJICHBI.

17 | O6o6marommii ypok 1o treme «KBampaTHbrit 1
TPEXUJICHY.

18 | Konmponwvnas pavoma Nel «Ceoiicmea 1
¢dynkyui. Keaopammnulit mpexuieny.
Keaopamuunasa ¢pynkuus u eé cpagux. 8

19 | ®yukuus y=ax", e€ rpaduk. 1

20 | CaoiictBa QyHKIHH ¥ = ax ° 1

21 | Tpaduk byskmmn y = ax “+n. 1

22 | I'paduk pyHkImm 1
y=a (x-m)°.

23 | I[locTtpoenue rpaduka kBagpatuyHou pyHkuu | 1

24 | IlocTtpoenue rpaduka KBagpatuyHol pyHkuu | 1

25 | UccnenoBaHue CBOMCTB KBaJpaTUYHOMN 1
GyHKUMN 110 TpaduKy.

26 | O6o6marommii ypok mo teme «KBampatuanas | 1
(GYHKIHS.

Cmenennan goynkuus. Kopenwv n - cmenenu. | 3




27 [Dyukuus y = x" u €€ CBONCTBA. 1

28 | KopeHb n — oli CTENeHH. 1

29 | llpoGHo-nmuHelHas QyHKIUs U e€ Tpaduk. 1
CreneHsp ¢ palmoOHaIbHBIM MTOKa3aTeIeM

30 | Koumponsnas paboma Ne2 «Keadpamuunasn |1
U cmenenHas yHKyuuy.

I'naBall. YpaBHeHus1 1 HepaBEeHCTBA C OJHOM 14

MepeMEeHHOM
Ypaenenus c 0onoit nepemennoii. 8

31 | Ilenoe ypaBHEHHE U €r0 KOPHU 1

32 | PernieHue 1enbIx ypaBHEHUH. 1

33 | YpaBHeHuUs, NPUBOANMBIE K KBaJIPATHBIM. 1

34 | Pemenne OMKBaapaTHBIX ypaBHEHUH. 1

35 | IpoOHbIe paliioHaIbHbIE YpAaBHEHUSI. 1

36 | Pemmenue npoOHO-paninoHaNbHBIX YypaBHeHud | 1

37 | Pemenue npoOHBIX parioOHaIbHBIX 1
YPaBHEHHUM.

38 | Ucnonp3oBanue criocoba moiCTaHOBKU MpU 1
pereHNH IPOOHBIX PAIMOHAIBHBIX YPaBHCHUN
Hepasencmea c 00noii nepemennou 5

39 | HepaBeHncTBa BTOpO# CTENEHU C OJTHOM 1
IIEPEMEHHOM.

40 | PemneHuie HEpaBEHCTB BTOPOU CTETICHHU C 1
OJHOM NEPEMEHHOM.

41 | PemeHnie HEpaBEHCTB METOJIOM MHTEPBAJIOB. 1

42 | Pemennie HEpaBEHCTB METOJOM HHTEPBAJIOB. 1

43 | HexkoTopsie MpHEMBI pEUICHHUS IIETBIX 1
YpaBHEHUI

44 | Konmponavnas paboma Ne3 «Ypaenenus u 1
Hepagencmea ¢ 00HOI nepemenHoI).

I'nasalll. YpaBHeHusi u HepaBeHcTBa ¢ nBymst | 17
nepeMeHHbIMHU
Ypaeunenua c 06yma nepemennvimu u ux 12
cucmembl

45 | YpaBHeHHe C IByMs TIEPEMEHHBIMU 1

46 | YpaBHeHUE C IBYMS IEPEMEHHBIMH U €T0 1
rpadux

47 | I'padmyeckuii criocoO pemieHust CUCTEM 1
YpPaBHEHUI

48 | I'padmueckuii criocod perieHrus CUCTEM 1
YpaBHEHUN

49 | Pemenue cucteM ypaBHEHHS BTOpou ctenenn | 1

50 | Pemenue cucteM ypaBHEHHUs BTOpOi cterneHu | 1
Cc11oco0OM MOJICTAHOBKH

51 | Pemienue cucreM ypaBHeHUs! BTOpoM cteneHn | 1




CITOCOOOM CIIOKEHHUS

52 | PemeHue cucteM ypaBHEHHUsI BTOpoi cterneHu | 1

53 | Pemenue 3a1a4 ¢ TOMOIIBIO CUCTEM 1
YPaBHEHHI BTOPOM CTENIECHU

54 | Peuienue 3a1a4 ¢ HOMOLIBIO CUCTEM 1
YPaBHEHHI BTOPOM CTENIECHU

55 | Pemienue 3a1a4 ¢ HOMOLIBIO CHCTEM 1
YPABHECHUN BTOPOM CTEIICHU

56 | Pemenue 3a1a4 ¢ TOMOIIBIO CUCTEM 1
YPABHECHUN BTOPOM CTEIICHU
Hepasencmea c 06yma nepemenHbiMU U UX 4
cucmembol

57 | HepaBeHcTBa C IByMs IEpEMEHHBIMU 1

58 | Pemenue HepaBeHCTB C ABYMs MepeMeHHbIMU | 1

59 | CucremMbl HEpaBEHCTB C ABYMS MepeMeHHbIMU | 1

60 | Pemenue cucteM HEPaBEHCTB C JIBYMS 1
MepEMEHHBIMU

61 | Konmponvnas paooma Ne 4 « Ypasnenuau |1
Hepagencmea ¢ 08YyMs nepemMeHHbLMUY

I'naBalV.Apudmernueckas u reomerpudeckas | 15
NMporpeccun
Apugpmemuueckan npozpeccusn 7

62 | [lociemoBarenbHOCTH 1

63 | Onpenenennie apudmernueckoii nmporpeccuu. |1

64 | ®opmyna N-ro uieHa apupmMeTHIeCcKOoM 1
MIPOTPECCHUH.

65 | Onpenencrane apudmerndeckoit mporpeccuu. | 1
®opMyna N —To 4jieHa apuPpMeTUIECKON
MIPOTPECCHH.

66 | ®opmyna CyMMBI IEPBBIX N YICHOB 1
apu(pMETHIECKON IPOTPECCUH

67 | ®opmyna CyMMbI IEPBBIX N YJIECHOB 1
apu(pMETHIECKON IPOTPECCUH

68 | O0GoO6maromMii YpoK Mo TeMe 1
«ApudmeTrndeckas mporpeccus

69 | Konmponvnas paooma Ne 5 1
«Apugpmemuueckana npozpeccusn»
T'eomempuueckan npozpeccus 6

70 | Onpenenenusi reoMeTpuuecko nporpeccun. |1

71 | ®opmyna N-ro wieHa TeOMETPUUECKOM 1
MIPOTPECCUU

72 | ®opmyna N-ro yjeHa reOMeTPUIECKOM 1
MIPOTPECCUU

73 | ®opmyna cyMMBbI IEPBBIX N YJICHOB 1
reOMETPUYECKON porpeccuu

74 | ®opmyna CyMMBbI IEPBBIX N YJICHOB 1




reOMETPUYECKON NpOorpeccuu

75 | Meroa maTeMaTu4eCKON MHIYKIIUH 1
76 | Koumponsnasa paboma Ne 6 1
«l'eomempuueckan npozpeccusny
I'naBaV.J1eMeHTHl KOMOMHATOPUKHU U Teopuu | 13
BEPOSATHOCTEH
Inemenmovlt KOMOUHAMOPUKU 9
77 | ITpumepbl KOMOMHATOPHBIX 3a7a4 1
78 | IlepecTtaHOBKHU 1
79 | IlepecTtaHOBKHU 1
80 | Pasmemenus 1
81 | Pazmemenus 1
82 | Pazmemnenus 1
83 | Coueranus 1
84 | Coueranus 1
85 | Coueranus 1
Hauanwvnvle céedenusn uz meopuu 3
6eposmuocmen
86 | OTHOCHTENBbHAS YaCTOTA CIIy4aHOTO cOOBITHS | 1
87 | BepoITHOCTh paBHOBO3MO>KHBIX COOBITHIA 1
88 | CnoxeHue u yMHOKEHUE BEPOSITHOCTEN 1
89 | Konmponvnas padoma Ne 7 « Inemenmot 1
KOMOUHAMOPUKU U meopuu 6eposmuocmeit)
IloBTOpEeHME 14
90 | Je¥cTBHS ¢ JEUCTBUTEILHBIMH YHCIAMU 1
91 | Pa3noskeHue 11e7I0T0 BRIpAXKEHUS Ha 1
MHOXHUTEIIH
92 | [Ipeobpa3zoBanHue pallMOHAIBHBIX BhIpakeHud | 1
93 | Crenens C 1eJIBIM TTOKa3aTesieM 1
94 |ApudmMeTnyeckuii KOpeHb U €ro CBOMCTBA. 1
95 | Ilonstue ypaBHeHus. JInHelHbIC ypaBHEHUS 1
96 | KBampatHble ypaBHEHUS 1
97 | dpoOHo - panmoHaJIbHbIE YPAaBHEHUS 1
98 | Pemienue cucteM ypaBHEHUMH 1
99 |PemieHue 3a7a4 Ha COCTaBJICHHE YPaBHEHU. 1
100 | JIuneitHble HEpaBEHCTBA 1
101 | Hmozoeas konmponvnas paboma Ne 8 1
102 | ToroBblii YpOK MO KypCy aJireopbl 1
Hroro 102




I'eomeTpus

Ne Ha3Banue Tembl KouunyecTBo
TeMbI 4acoB
1. BBojiHOE MOBTOpEHHE 2
2. BexkTopsl. 8
3. MeTtoa KoOpAMHAT. 10
4. CooTHOIIEHHS MEX1y CTOPOHAMH U YIilaMu TpeyroyibHuka. CKansipHoe 12
PON3BEICHUE BEKTOPOB.
5. JlnHa OKPY)KHOCTH M TIOIIA/b KpyTa. 11
6. JIBuKeHMS. 8
7. HauanbHble cBeZIeHUS U3 CTEPEOMETPHH. 7
8. OO0 akcnoMax TUTAHUMETPHH. 2
9. [ToBTrOopenue. Pemenue 3amauy. 8
Hroro: 68
IlepeyeHb KOHTPOJIbHBIX PadoT
I'eomerpus:
KontponsHas padora Nel «Bekropsl. MeTon koopauHaT»
KonTponbnas padota Ne 2 «CoOTHOIIEHUSI MEX]ly CTOPOHAMU U yIiaMH  TPEYroJbHUKa»
KontponbHas pabora Ne 3 «JlmuHa OKpY>KHOCTH U MJIOLIAb KPyTa»
Kontponbnas pabota Nod  «JIBukeHUs»
KontponsHast pabora Ne5  Mrtorosast KOHTpoJsibHas paboTa
KasiengapHo-reMaTu4yecKuii MJIaH Mo reoMeTpun
Ne n/n | HaumeHoBaHMe pa3esioB Bcero yacos Hara Hara
BBoagHoe moBTOpeHne 2
1 TpeyronbHUKN 1
2 YeTbIpEXyroJbHUKN 1
I'naBa 9. BekTopnbl 8
3 [Tonsitue BEKTODA. PaBenctBo 1
BEKTOPOB
4 OTknagplBaHUE BEKTOpa OT JAHHOM 1
TOYKH
5 CyMMa IByX BEKTOPOB. 3aKOHBI 1
CJIO’KEHUS BEKTOPOB.
6 [TpaBuno mapamienorpamma. Cymma 1
HECKOJIbKX BEKTOPOB




7 Brruntanue BeKTOpoB 1

8 [Ipou3BeneHne BEKTOpa HA YHCIIO 1

9 [IprMeHeHne BEKTOPOB K PELICHHIO 1
3ajau

10 CpenHsist IMHUS Tpareuuu 1

I'maa 10. MeToa koopauHaT 10

11 Pasnoxxenue BekTopa 1o 1BymM 1
HEKOJUIMHEapHBbIM BEKTOpPaM.

12 Koopaunatel BekTopa. 1

13 CBs13b MeXly KOOpAMHaTaMu BekTopa | 1
Y KOOpJMHATAMH €ro Hayajla ¥ KOHLA.

14 IIpocreiimne 3a1a4u B KOOpAUHATAX. 1

15 VYpaBHEHUE JUHUHU Ha TUIOCKOCTH 1

16 YpaBHEHUE OKPY)KHOCTH 1

17 YpaBHeHUE IPAMOI 1

18 Permenue 3ana4 Ha ypaBHeHue npsamoi | 1

19 Pemenue 3an1ay Ha ypaBHeHue npsimond | 1
U OKPYXXKHOCTH

20 Koumponvnas paboma Nel 1
«Bexkmoput. Memoo koopounam

I'naBa 11. CooTHOLIEHHE MEKAY cTOpoHaMu | 12

U yIJIaMH TpeyrojabHuka. CkajiasipHoe

Npou3BeeHue BEKTOPOB

21 CuHyC, KOCHHYC, TAHT€HC. 1

22 OCHOBHOE TPUTOHOMETPUUYECKOE 1
TOXAeCcTBO. POPMYIIbI TPUBEICHHUSL.

23 DopMyIIbl U1 BHIYMCIECHUS 1
KOOPJIMHAT TOYKH

24 Teopema o Ioma gy TpeyrojbHUKa 1

25 Teopema CHHYCOB 1

26 Teopema KOCHHYCOB 1

27 Pemenue TpeyroabHUKOB. 1
M3mepuTenbHble pabOThI.

28 VYron mexay Bekropamu. CKansipHOe 1
IPOM3BEICHUE BEKTOPOB.

29 CkayisipHOE TTPOU3BE/ICHUE B 1
KoopanHaTax. CBOMCTBA CKaJISIPHOTO
IPOM3BEICHNUS BEKTOPOB

30 Pemenue 3amau no reme «CBOMCTBa 1
CKJISIPHOTO TIPOHM3BEICHUS BEKTOPOB)

31 Pemenne 3amay mo teme «CBoiicTBa 1
CKaJIIPHOTO IPOM3BEICHUS] BEKTOPOBY

32 Konmponvnasa paboma Ne2 1

« Coomnowenue mexcoy
CMOpPOHaMU U y2namu
mMpey2o1bHUKay

I'masa 12. JInuHHA OKPY’KHOCTH M ILUIOIAAb 11

Kpyra

33 [TpaBUIBHBIIT MHOTOYTOJIEHUK. 1
OKpyXHOCTb, OITMCAaHHAsI OKOJIO
IPaBUJIBHOIO MHOTOYTOJIbHUKA.

34 OKpyXHOCTb, BIUCAHHAs B 1

MPABIJIbHBIN MHOTOYTOJILHUK




35 DopMybl sl BRIUKACIEHUS iomanau | 1
MPABUJIBHOTO MHOTOYTOJIbHHUKA, €T0
CTOPOHBI U painyca BIHCAHHON
OKPYKHOCTH.

36 [TocTpoeHue npaBUIILHBIX 1
MHOTOYTOJIbHUKOB.

37 JlmHa OKPYKHOCTH 1

38 [Tnomane kpyra 1

39 [Tnomans KpyroBoro cekropa 1

40 Pemenue 3agau no reme «llnomanp 1
KpPYTOBOTO CEKTOPa»

41 Pemenne 3amad mo reme «JlmHa 1
OKPYKHOCTH

42 Pemenue 3amay o reme «Ilmomans 1
Kpyra

43 Konmponvnas paboma Ne3 « 1
Jnunna oxpyscnocmu u niouiads
Kpy2a)

I'aaBa 13. JIBuxkeHus 8

44 OTtoOpakeHre TIOCKOCTH Ha cebsl 1

45 ITonsTHE ABUXKEHUS 1

46 HanoxeHnus v IBIKSHUS 1

47 [TapaytenpHBIN IEPEHOC 1

48 [ToBoport 1

49 IToBopoT 1

50 Pemenne 3amag no reme 1
«Tapannensusii nepexoc. Ilosopor»

51 Koumponsnan paboma Ne 4 1
«/[eusicenuny

I'naBa 14. HauajibHble cBeleHUS U3 7

cTepeoMeTpuH

52 ITpenmer crepeomeTpusl. 1

53 MHoOTOTrpaHHUK. 1

54 ITpusma. 1

55 [Tapannenenunes. 1

56 O6bem Tena. CBolicTBa 1
IPSIMOYTOJIBHOTO Mapajuiesenunesna.

57 IMupamua. 1

58 [Tmmnap. Konyce. Chepa u map. 1

00 akcuomMax NIAHUMETPHHU 2

59 AKCHOMBI IIJITAHUMETPUH. 1

60 AKCHOMBI IJITAHUMETPHH. 1

IHoBTOopenue. Pemenne 3agau 8

61 TpeyronbHUKY. 1

62 [Tpu3Haku mo100us TPEYTOIbHUKOB 1

63 OKpy’>KHOCTb. 1

64 YeThIpexyroJbHUKH. 1

65 ITpaBrIIbHBIE MHOTOYTOJIBHUKH

66 BekTopbl. MeTo KoopiuHAT. 1
JIBuxeHmue.

67 Hmozoeas konmpoavnas paboma. 1

68 AHaJIM3 UTOTOBOM KOHTPOJIBHOU 1

paboTHI.




| Miroro: | 68

TpeOoBaHMsi K YPOBHIO NOATOTOBKH YYAIIUXCH

I/I3yquHe MaTeMaTUKH B OCHOBHOM IIKOJE oOOecIeYnBaeT JOCTHIKCHHC
CICAYIOMHUX PC3YJIbTAaTOB PA3BUTHA:
JIUUYHOCMIHblLE:

YMEHUE SICHO, TOYHO, TPAMOTHO HU3JIaraTh CBOU MBICIH B YCTHOW U MMCbMEHHOU
peuu, MOHMMAaTh CMBICH IOCTABICHHOM 3aJa4M, BBICTPAMBATH apryMEHTALMIO,
IPUBOJUTH PUMEPHI U KOHTPIPHUMEPHI;

KPUTHUYHOCTh MBIIUJIEHUSI, YMEHHUE DPACIIO3HABATH JIOTUYECKH HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTJINYATh TUIIOTE3Y OT (PaKTa;

OpeJICTaBICHUE O MAaTeMaTU4YecKod Hayke Kak cdepe uenoBeueckoin
NEeSATENIbHOCTH, 00 JTamax ee pa3BUTUs, O €€ 3HAYUMOCTU JUIsl Pa3BUTHUS
LMBWIN3ALlHH;

KPEAaTUBHOCTh MBIIUIEHNs, WHULIWATHBA, HAaXOJYMWBOCTb, AKTHUBHOCTH IIpU
pELIEHNH MaTEMAaTUYECKUX 3a/1a4;

YMEHUE KOHTPOJMPOBATh NPOLECC U pe3yibTaT ydyeOHOM MaTeMaTH4YeCKON
NEATEIIbHOCTH;

CHOCOOHOCTh K AMOLIMOHAJIBHOMY BOCIIPUSITUIO MAaT€MaTUYECKUX OOBEKTOB,
3a/1a4, pEUIEHUH, PacCyKICHUM;

Memanpewnemubte:

NEepBOHAYAJIbHBIE MPEACTABICHUS 00 HAESIX M O METOAAaX MaTeMaTHKU Kak
YHUBEPCAIBHOM SI3bIKE€ HAYKH U TEXHUKH, CPEJCTBE MOJCIUPOBAHUS SABICHUN U
IIPOLIECCOB;

YMEHHME BHJIETh MAaTEMATUUYECKYIO 3aj]auy B KOHTEKCTE MPOOJIEMHON CUTyalluu
B JPYIMX JUCLUIINHAX, B OKPYKAIOLIEH )KU3HU;

YMEHHE HaXOJIUTh B Pa3IMUHbIX HCTOUHUKAX UHPOPMALUIO, HEOOXOIUMYIO JIJIs
peuieHus MaTeMaTUYecKux NpoOsieM, MPEACTaBIsATh €€ B MOHATHOU (opme,
NPUHUMATh pEIIeHUWE B YCIOBHUSAX HEMOJMHOW M W30BITOYHOHN, TOYHOU U
BEPOSITHOCTHON MH(DOpMAIUK;

YMEHHE TOHMMATh M HWCIIOJb30BaTh MATEMATHUYECKHUE CPEACTBA HAIJISIAHOCTH
(rpaduku, naUarpaMMbl, TaOJNULbBI, CXeMbl W Jp.) [JS HWDUIOCTPALUH,
WHTEpHPETALNH, apTYMEHTALNN;

YMEHHME BBIIBUTATh TUIOTE3bl MPH PEUICHUH Y4YEOHBIX 3a/1ay, TMOHHUMATh
HEO0OXOIMMOCTb UX MPOBEPKU;

YMEHUE TMPUMEHATh HHAYKTHBHBIE M JEAYKTHBHBIE CIHOCOOBI PACCYXKIACHHIA,
BUJIETh PA3JIMYHBIE CTPATETUH PELIECHUS 3a0a4H;

NOHUMATh CYIIHOCTH aJITOPUTMHUYECKUX MPEANUCAHUNA U YMEHUE NEHCTBOBATH
B COOTBETCTBUU C MPEJIOKEHHBIM aITOPUTMOM;

YMEHHE CaMOCTOSATEIbHO CTABUTh 1I€TH, BBIOUPATh U CO3/1aBaTh aJrOPUTMBI JIJIs
pelIeHns yueOHbIX MAaTEMAaTUYECKUX MTPOOIIEM;

YMEHUE IUIAaHUPOBATh M OCYIIECTBIIATH JEATEIBHOCTb, HAIPaBICHHYK) Ha
pelLIeHKE 3a1a4 UCCIEA0BATEIBCKOTO XapaKTepa;



npeomemmubwie:

OBJIaJicHhe Oa30BbIM TMOHSATUHWHBIM ammaparoM IO OCHOBHBIM pa3jeliaM
CoJlep KaHMsi, TPEJICTaBlIieHne 00 OCHOBHBIX HM3y4aeMbIX MOHSTHSX (YHUCIO,
reoMetrpuyeckas Gpurypa, ypaBHeHHe, (GyHKIIMS, BEPOSATHOCTh) KaK BaKHEUIIINX
MaTEeMaTHYECKUX MOJIENSIX, MO3BOJISAIONIMX OMUCHIBATh U W3YyYaTh pEasbHbIC
MPOIIECCHI U SIBJICHUS;

yMeHHe padoTaTh C MaTeMaTHYEeCKHMM TEKCTOM (aHaTIW3UpOBaTh, H3BICKATh
HEOOXOUMYI0 HMH(pOpPMAIMIO), TPAaMOTHO NPHUMEHATh MAaTEMaTUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, UCITIOIb30BaTh PA3IMYHBIC A3bIKU MATEMATUKH;
yMEHUe IPOBOIUTH KJaccudukanuu, JIOTUYECKHUE 000CHOBaHUA,
JI0KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKICHUN;

YMEHUE pacro3HaBaTh BHJIBI MAaTEMAaTUYECKUX YTBEPKICHUN (aKCHOMBI,
TEOPEMBI U Jp.), IPSAMbIE U OOpPATHBIE TEOPEMBI;

pa3BUTHE TPEICTABICHUN O YMCJIE U YHCIOBBIX CHCTEMax OT HATYPaJbHBIX O
NEHCTBUTENBHBIX YHCEJNl, OBJAJECHUE HABbIKAMU YCTHBIX, IHCbMEHHBIX,
WHCTPYMEHTAJIbHBIX BHIYUCIICHH;

OBJIAZICHUE CUMBOJIMYECKUM SI3BIKOM  aireOpbl, MpHEMaMH BbIIOJHEHHUS
TOKJECTBEHHBIX MPEOOpa30BaHUN PpALUOHAIBHBIX BBIPAKEHUH, peElIeHUs
ypaBHEHUH, CHCTEM YpaBHEHHI, HEPABEHCTB M CHUCTEM HEPAaBEHCTB, YMEHHUE
UCTIONIb30BATh UICI0 KOOPAMWHAT Ha IJIOCKOCTH AJI1 MHTEPIIPETAllui yPaBHEHUH,
HEPAaBEHCTB, CHUCTEM, YMEHHE NPUMEHATh anredpanyeckue MpeoOpazoBaHUs,
amnmapaT ypaBHEHHUI 1 HEPaBEHCTB JJISl PEUICHUS 3a/1a4 U3 Pa3IMuHbIX Pa3/IeioB
Kypca;

OBIIQJICHHE CUCTeMOHN (DYHKIMOHAIBHBIX MOHSATHH, QYHKIIMOHATIHHBIM SI3bIKOM
U CHMBOJUKOW, VyMEHHE Ha OCHOBE (PYHKIMOHAIHHO-TpadUUECKUX
Ipe/ICTaBICHUN OMMCHIBATh U AHAJTU3UPOBATh PEAJIbHBIE 3aBUCMOCTH;
OBJIaJICHHE OCHOBHBIMU CIIOCOOAMM MPECTABICHUS U aHAJIN3a CTATUCTUUECKUX
JaHHBIX; HAJIWYUE TPEJICTABICHUNA O CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX B
pealbHOM MHpPE W O Pa3IUYHBIX CMOCOo0aX WX W3YYEHHUS, O BEPOSTHOCTHBIX
MOJIEIISAX;

OBIIQJICHHE TEOMETPUUECKHUM SI3BIKOM, YMEHHE HUCIIOJIb30BATh €0 IS ONTUCAHHS
IPEIMETOB OKPY’KAIOLEro MUPA, Pa3BUTUE MPOCTPAHCTBEHHBIX MPEACTABICHUI
U  U300pa3uTENbHBIX YMEHUH, NPUOOPETEeHHE HABBIKOB T'€OMETPUYECKUX
ITOCTPOECHHI;

YCBOGHHE CHUCTEMAaTHMYECKHUX 3HAHUHI O IUIOCKUX (UTypax M HX CBOICTBax, a
TaK)Ke Ha HArJIATHOM YPOBHE — O MPOCTEHIIMX MPOCTPAHCTBEHHBIX Tejax,
YMEHHE TPUMEHATH CHCTEMaTH4YeCKHEe 3HAaHWA O HHUX Uil PEIICHUs
TE€OMETPUUYECKUX M MTPAKTUUECKUX 3a]1aY;

YMEHHsSI U3MEPSTh JITUHBI OTPE3KOB, BETMUUHBI YTIIOB, UCTIOIH30BATH (DOPMYIIBI
JUTSL HAXOXKACHUSI IEPUMETPOB, IJIOMIAAeH 1 00BEMOB Fr€OMETPHUUECKUX QUTYD;
YMEHHMSI IPUMEHSTh U3YUYEHHBIC MOHATHS, PE3yJIbTaThl, METOABI JIsl PEIICHUS
3aJa4 MPAKTUYECKOTrO XapakTepa M 3aJad M3 CMEXKHBIX JUCHUIUIMH C
UCIIOJIb30BAaHUEM  TPU  HEOOXOAMMOCTH  CHPABOYHBIX  MAaTepHUasoB,
KaJIbKYJISITOpA, KOMITbIOTEPA.



Metoabl 1 IpHeMbl, HCNIOJIb3YyeMble IPH 00y4YeHNH MaTeMaTHKe:

o [[pyHIMIIBI TEXHOJIOTHH YPOBHEBOM MU depeHIranum

¢ bJ10KM JOManTHuX 3aaHui 1o anredpe

e [[pyMeHeHEe MHTEPAKTUBHOM JTOCKM Ha Pa3IMYHBIX 3Tanax y4eOHOU JAEATENbHOCTH IS
aKTUBU3ALMK y4eOHOro mpolecca

®opMBbI KOHTPOJISA:

e lupdepeHMpoBaHHbIE  CaMOCTOSITEIbHbIE  PalOTHI, colepikauiue  3aJaHusd
00513aTeJIbBHOT0 M TOBBILIEHHOTO YPOBHS, paccuuTaHHble Ha 5-20 MHHYT, OLIEHHBaeMble
OTMETKOM «2» - He cJieniaH 00s3aTeNbHbIA YPOBEHbB, «3» - MPABUIILHO BBINOJIHEH 0053aTEIbHBINA
YPOBEHB, «4» - €ClM JOIYIIEHa OJlHAa OLIMOKA MM HECKOJBKO HETOYHOCTEH , «5» - MPaBUIBHO
BBIIIOJIHEHBI BCE 3aJaHUs WIM JIONYIIEHa HETOYHOCTb, HE NpUBEALIas K HENpPaBUIbHOMY
PELLEHHIO.

e JluddepeHnrpoBanHbIe KOHTPOJIbHBIE PAOOTHI, COIEpIKAIIUE 3aJaHUs 00S3aTEIHHOTO U
MOBBILIEHHOI'O YPOBHS, BpeMsl BbINONHEHUS — 40 MUHYT, OLICHMBaeMble OTMETKOH «2» - He
cenaH 00s3aTelbHbI YPOBEHb, «3» - IPaBUIIBLHO BBINOJIHEH 00s13aTENIbHBIN YPOBEHb, «4» - eciu
JIONYIIEHa OJiHAa OLIMOKAa MM HECKOJIBKO HETOYHOCTEH, «5» - MPaBWJIBHO BBIIIOJHEHBI BCE
3aJJaHus WIK JOIyILlEHa HETOYHOCTh, HE IIPUBEAIIAs K HEIPAaBUIBLHOMY PELICHMUIO.
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