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HOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma mo MareMmatuke st 7-9 knaccoB (0a30BBI ypOBEHbB)
OCHOBHOU 00111€00pa30BaTEIbHOM IIKOJIBI COCTaBJIEHa Ha OCHOBE (eJepaibHOro
rOCyJapCTBEHHOTO  00pa30BaTeIbHOIO  CTaHAapTa  OCHOBHOTO o01ero
o0pa3oBaHus MO0 MaTeMaTHKE.

[IporpamMma cocTaBieHa Ha OCHOBE CJICTYIOIINUX TOKYMEHTOB:

1. Anrebpa.  COopHuk  pabGouumx  mporpamm.  7-9  Kiacchl.

I0.H.MakapsrueB, H.I'Munaiok, K.MN.Hemko, C.b.CyBopoBa, Mocksa:
«IIpocemenuer, 2014 rox // Anre6pa. CoopHUK pabodyux mporpamm. 7-9 Kiacchr:
nocobue s yuuTene oO0meoOpa3oBaTENbHBIX OpraHu3aliii,  COCTaBUTEIb
T.B.bypmucrposa.

2. I'eomerpusi. COopHuKk  pabouux  mporpamMm. 7-9  Kjacchl,
JI.C.AtanacsH, B.®.byty3o0s, C.b.Kagomues, Mocksa: «IIpocsemenue», 2014 roa
/I Teometpusi. COOpHUK pabouux mporpamM. /-9 Kiaccel: mocoOue sl yuyuTenen
o01reoOpa3zoBaTenbHbIX Opranu3anuii, cocraBurtenb T.B.bypmucTposa.

[Iporpamma mnpuBenena B cootBercTBue ¢ DexepanbHoil  paboueit
nporpammoii  denepanbHBIX OCHOBHBIX  00IIEOOPA30BATENBHBIX  MPOrPAMM,
YTBEP)KICHHBIX MpuKazoM MunuctepctBa npocsemeHus PD or 18.05.2023 r.
Ne370

OOyueHne MaTeMaTHUKE B OCHOBHOW IIIKOJIE HANpPaBJICHO Ha JOCTHKCHHE
CICIYIOIUX LeJell u3y4YeHus :

1. B HanpaBIEeHUY AUYHOCHIHO20 PA3BUMUA.

o PazBuTHE JOrMYECKOT0 M KPUTUYECKOTO MBIINUICHUS, KYJIbTYpPhl pEUH,
CITOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;

o« opMHpoBaHUE Y  y4YAIUXCSA  HHTEJUICKTYaJIbHOM  YECTHOCTH U
OOBEKTUBHOCTH, CIIOCOOHOCTH K IIPEOJOJCHHUIO MBICIUTEIBHBIX CTEPEOTHIIOB,
BBITEKAIOIINX U3 OOBIJICHHOTO OTIBITA;

o Bocimtanne  kauecTB  JMYHOCTH,  OOCCIICUMBAIOIIMX  COIMAJIBHYIO
MOOHJIBHOCTH, CITOCOOHOCTh MPUHUMATh CAMOCTOSTEIIbHBIC PEIICHHUS;

o ®opMUPOBaHUS KAYECTB MBINIJICHUS, HEOOXOAUMBIX JJIA aJanTallid B
COBPEMEHHOM MH(POPMAITMOHHOM OOIIIECTBE;

« PazBuTHEe MHTEpeca K MaTEeMaTMYECKOMY TBOPYECTBY M MaTeMaTUYECKHUX
CIIOCOOHOCTEH.

2. B memanpeomemmnom nanpagienuu:

o dopmupoBaHue MpEeICTaBICHUN 0 MaTEMATHKE KaK 4acTu
00IIIeUeIOBEYSCKO  KYJIBTYpPhl, O 3HAYMMOCTH MaTEMaTHKH B Pa3BUTHHU
[IUBUJIU3AIIUA U COBPEMEHHOT'0 OOIIECTBA;



o Pa3BuTue mpexacraBieHuii 0 MareMaTHKE Kak (OpMe ONMUCAaHUS U METOJE
MO3HAHUS  JCHCTBUTENBHOCTH, CO3JaHME  YCIOBUH 1  NPUOOpPETEHUs
IIEPBOHAYATIBHOTO OIBITA MATEMATHYECKOTO MOJIEIINPOBAHNS;

o @opMupoBaHuE OOIMMX CNOCOOOB HHTEIJIEKTYAIbHOW JESTENIbHOCTH,
XApaKTEpPHBIX JJIsI MAaTeMaTHKH U SBJISIOIIKUXCA OCHOBOM ITO3HABAaTEIBHOMU
KYJbTYpBbl, 3HAUUMOM ISl pa3IMYHBIX c(hep YeIOBEUECKOH AESITEIbHOCTH.

3. B npeomemnom nanpagnenuu:

« OBnazieHue MaTEMaTUYECKUMU 3HAHUSIMU U YMEHUAMH, HEOOXOAUMBIMH JIJIS

IPOJIOIKEHUS oOy4deHus B cTapleu IIKOJIE WU WHBIX
o0meo0pa3oBaTeabHbIX  YUPEKACHUSAX, M3YyUYEHUS  CMEXKHBIX  JUCUUIUIUH,
IPUMEHEHHUSI B TOBCEIHEBHOM )KU3HU;

o Co3nanne QyHaaMeHTa Uil MaTeMaTHYeCKOro pas3BUTHUS, (HOpMUPOBaAHUS
MEXaHU3MOB MBIIUICHUS, XapAKTEPHBIX I MATEMATUYECKON IEATEIIBHOCTH.
Cpok peanuzaiuu nporpaMMsl - TpH rofa.

HJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA YYEBHOT'O
IHPEAMETA

[Iporpamma obecrieunBaeT NOCTURKEHUE CICAYIOUIUX PE3YIHTATOB OCBOCHHUS
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00I1IETO 00pa3oBaHUsI:

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHUS MPOrpaMMbl  y4eOHOTO Kypca
XapaKTEPU3YIOTCS:

1) naTpuoTHYeCKOe BOCIIUTAHME:

MPOSBJICHUEM HMHTEpeca K TMPOUUIOMY M  HACTOAIIEMY POCCUHUCKOU
MAaT€MAaTHK{, 1EHHOCTHBIM  OTHOLIEHHWEM K  JOCTHKEHHSIM  POCCHICKUX
MAaTeMaTUKOB U POCCHUMCKOM MATEMAaTHYECKOW ILIKOJIBbI, K MCIIOJIb30BAaHUIO ITUX
JTOCT)KEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJTHEHUIO O0S3aHHOCTEH TpaKJaHWHA U Pealn3ailil ero
mpaB, TPEJICTABICHUEM O MaTEeMaTHYECKUX OCHOBaxX (yHKIIMOHUPOBAHHUS
Pa3TUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPakIaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKACHHUIO 3TUYECKUX MPOOIIEM, CBI3aHHBIX
C MPAKTHUYECKUM MPUMEHCHUEM JOCTHKCHUM HAyKH, OCO3HAHUEM BAXKHOCTH
MOPaJIbHO-3THYECKUX MPUHIUIOB B JIESITEIbHOCTH YUYEHOIO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTaHOBKOW Ha AaKTUBHOE YYacTHE€ B PEIICHUM IPAKTUYECKUX 3a]ad
MAaTEMAaTHYECKOW HANPaBICHHOCTH, OCO3HAHMEM BaXHOCTH MaTEMATHYECKOTO
0o0pa3oBaHUs Ha MPOTSHKEHUHM BCEU KU3HU JUIsl yCHEITHOW mpodeccuoHambHOU
NEATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM U



MOCTPOEHUEM MHAMBUIYAIBHON TPAEKTOPUM O0pa30BaHUs U KU3HEHHBIX IIJIAHOB C
Y4€TOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYeCKOe BOCIIUTAHUE:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIHPHUATHUIO
MaTeMaTUYecKuX OOBEKTOB, 3aJay, PEUICHWH, pacCyXIECHUW, YMEHHUIO BHUJIETbH
MaTeMaTU4YeCcKrue 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

OpUEHTaluel B JIEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YeJIOBEKa, MPUPOJIbI U
oOmiecTBa, MOHMMaHUEM MAaTEMaTHYECKOM Hayku Kak cdepbl YenoBeuecKou
NEeSTENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAUYMMOCTH JIsl Pa3BUTHUS LUBUJIM3AINH,
OBJIaJICHUEM SI3bIKOM MAaTE€MaTHKH U MAaTeMaTUYECKOH KYJIbTYpOH Kak CpelCTBOM
NO3HAHUS MHpA, OBJAJEHUEM MPOCTEHIIMMU HABBIKAMHU HCCIEI0BATEIbCKOM
NesITebHOCTH;

6) ¢usnueckoe BocnuTaHue, GopMHpPOBAHHME KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO (JIAT OOy YHs:

TOTOBHOCTBIO MPHUMEHSITh MAaTeMaTHMYECKUE 3HAHUS B MHTEpPEcax CBOEro
3I0pOBbs,  BEIIEHHUA  3J0pOBOro  oOpasa JKM3HU  (30pOBOE  MHUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Quanyeckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HaBBbIKa pPEQIIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OUIMOKY M TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaIMel Ha MPUMEHEHNEe MaTeMaTHUYeCKUX 3HAHUM /I PEIIeHUs 3a7a4
B 00JIaCTH COXPAHHOCTU OKpY’Kalolleld Ccpeibl, IUIAHHUPOBAHUS TMOCTYIKOB H
OLICHKHM WX BO3MOJKHBIX IOCJEICTBHM IJIsi OKPYXKAIoIEeH Cpeibl, OCO3ZHAHHEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM U IMyTel UX perieHus ;

8) ajanTanus K M3MEHSIIOIIMMCS YCJOBHAM COLNMAJIbHON U NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JECHCTBUSIM B YCJIOBHUSX HEOINPEACIEHHOCTH, NOBBIILIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JESITEIBHOCTD, B TOM YHUCIIE
YMEHHUE YUUTHCS y IPYTUX JIOJeH, MpuoOpeTaTb B COBMECTHOW IESATENbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OMbITA IPYTUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
GopMynupOBaTH UIEH, TOHATHUS, THIIOTE3bI 00 OOBEKTAX U SBICHUSIX, B TOM UHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEM, MIIAHUPOBAaTh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYI0  CUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIHUNA KOHTPMEp, KOPPEKTUPOBAThH
MPUHUMAEMbI€ pEUICHUs U JEUCTBUS, (POPMYIUPOBATH U OLICHUBATH PUCKU U
MOCJIEACTBUSA, (POPMUPOBATH OIBIT.



METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe YHUBEpPCAJbHbIE Y4eOHbIe JeiicTBUS

Bba3oBble joruveckue geiicTBus:

. BBISBISATH W XapaKTEpU30BaTh  CYLIECTBEHHBIE  MPHU3HAKU
MaTeMaTUYecKuX OOBEKTOB, TMOHATHH, OTHOMIEHUWM MEXIy MOHATHUIMH,
(GopMynHpoBaTh ONpeneNeHusl MOHATUIA, YCTaHABIMBATh CYIIECTBEHHBIM MpHU3HAK
Kjaccu(uKanuy, OCHOBaHUA [JIi OOOOIIEHHWSs U  CpaBHEHUS, KpPUTEPHUH
IIPOBOIMMOTIO aHAIIN3a;

. BOCHPUHHMMATh, (OPMYIUPOBATH M NPEOOPA3OBBIBATH CYKICHUSA:
yTBEpJAUTEIbHBIE U OTPULIATEIbHBIC, €IMHUYHBIE, YACTHBIE U 00ILIHE, YCIOBHBIE,

. BBISIBJISITh MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U
npoTUBOpeunst B (pakTax, NaHHBIX, HAOJIIOJEHUSX U YTBEPKICHUSX, MpeajaraThb
KPUTEPUH JIJISl BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUHH;

. JenaTh BBIBOABI C UCIIOIB30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIFOUEHUH 110 aHAJIOTUH;
. pa30upaTh 1OKa3aTelbCTBA MAaTEMATUYECKUX YTBEPXKIACHUM (IIpsSiMble

U OT TPOTHUBHOTO), MPOBOJHUTH CAMOCTOSTCIIBHO HECIIOXKHBIC JOKA3aTeIbCTBA
MaTEeMaTHYECKUX (aKTOB, BBICTPAMBATh apryMEHTAIIMIO, IIPUBOJIUTH MPUMEPHI H
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIC PACCYK/ICHUS;

. BBIOMpATH CIIOCOO pelieHus yueOHOM 3a/1aun (CpaBHHBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh  HamOoJiee TMOAXOMAMUNA ¢ y4&ToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTCPHEB).

Ba3oBnble uccienoBarejgbcKkue AeCTBHA.

. UCIIOJIb30BaTh  BOMPOCHI KAaK  MCCIICOBATEILCKANA  HMHCTPYMECHT
no3HaHus, GOPMYJIUPOBATH BOIPOCH], (PUKCUPYIOIIHE MPOTUBOPEUHE, MPOOIEMYy,
CaMOCTOSITCJIbHO YCTaHaBIMBAaTh MCKOMOE M JaHHOE, (OpMUPOBAThH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3UIINIO, MHCHHUE;

. IIPOBOJUTH IO CAMOCTOSITCIIPHO COCTaBIICHHOMY IUIaHY HECIIOMHBIH
DKCIIEPUMEHT, HEOOJBIIOE HCCIENOBAHUE 110 YCTAHOBJICHUIO OCOOEHHOCTEMH
MaTeMaTHYEeCKOT0 00BhEKTa, 3aBUCUMOCTEH 0OBEKTOB MEKTy COOOI;

. CaMOCTOSITEIbHO  (pOopMyIUpOBaTh OOOOIIEHUS ©  BBIBOABI 11O
pe3ynbraTaM ~ TPOBENEHHOTO  HAOIOJEHHWsS,  WCCIEJOBaHHS,  OICHUBATh
JI0OCTOBEPHOCTH MOTYUYEHHBIX PE3YIbTAaTOB, BBIBOJOB U 0000IIICHHUIA;

. IPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOIECCA, & TAKKE BHIIBUTATH
MIPEATOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:

. BBISBJISTh HEJOCTATOYHOCTh U M30BITOYHOCTh WH(GOPMAIINH, TaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a]1a49H;
. BBIOMPATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH

MH(pOpMALINIO Pa3IMUHBIX BUJOB U (HOPM MPEACTABICHUS;



. BbIOMpaTh (opMy MpeAcTaBieHHUs MH(DOPMALUU U WLIIOCTPUPOBATH
pelaemMble 3a/1a4n CXeMaMu, TuarpaMmmMamMu, HHOU IrpaduKoil 1 UX KOMOMHAIUSAMU;

. OLICHMBATh HaAEKHOCTh HH(OPMALIUU IO KPUTEPUAM, MPEIII0KEHHBIM
YUHUTETEM WIH CPOPMYIHPOBAHHBIM CAMOCTOATEIBHO.

KommyHuKkaTHBHBIE YHUBepcaibHbIe y4eOHbIe 1eficTBUS:

. BOCHPUHMMATh W (OPMYIHPOBATH CYXKJEHUS B COOTBETCTBUU C
YCIOBUSMH U LEJISIMU OOIIEHMS], ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY
3peHHUsl B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJY PEIICHHS
3a/1ayu, KOMMEHTUPOBATh MOTYUYEHHBIN pe3ysbTaT;

. B X0/ie 0OCYXKIEHUS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYXAaeMoit
TEMBI, MPOOJIEMBI, PEIIaeMOM 3a/1auu, BbICKa3bIBaTh UJIE€U, HAllEJICHHbIE HA MOUCK
pELICHHs], COMOCTAaBIATh CBOM CYXACHUS C CYXIEHUSMU JPYTUX YYACTHHUKOB
auanora, oOHapy»KMBaTh pa3linuuMe U CXOACTBO MO3UIMH, B KOPPEKTHOH (dopme
(bopMynHpOBaTH Pa3HOTIACHUS, CBOM BO3PAKEHUS;

. NOPEJCTaBIsATh  pe3yJabTaThl  pEIIEHUs  3aJadyd, JKCIEPUMEHTA,
UCCJIEIOBAHUA, MPOEKTa, CAMOCTOSTENBHO BBIOMpaATh (OpMaAT BBICTYIUICHUS C
y4€TOM 3aJ1a4 MPE3eHTANH U OCOOCHHOCTEHN ayIMTOPUH;

. NOHMMAaTh W  HCIOJNb30BaTh  MPEUMYIIECTBA KOMAaHIHOM U
UHAUBUAYaTbHON pabOThl IPU pelIeHUH Y4eOHbIX MaTEMATUYECKUX 3a/1aY;

. IpUHUMATh  [EJIb COBMECTHOW  JEATEIbHOCTH, IUIAaHHUPOBATh
OpraHu3aldi0 COBMECTHOM paboThl, pacrpeaensaTh BUAbl paboT, 10roBapruBaThCs,
00CYXXJ1aTh MPOIIECC U PE3YbTAT padOThl, 00001IaTh MHEHHUS HECKOJIBKHUX JIOCH;

. y4acTBOBaTh B TPYHMNOBBIX (opMax paboTel (0OCykaeHHs, 0OMEeH
MHEHUSIMHU, MO3TOBBIE IITYpPMBI M JAPYTHE), BHIMOJIHATH CBOIO 4YacTh pabOTHl U
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMHU 4YI€HaMU KOMAaHJbl, OLICHUBATh
KayeCTBO CBOETO BKJIa/Ja B OOLIMN MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIE JeHCTBHUS

Camoopranusanus:

. CaMOCTOSITEJIbHO COCTaBJIAThH IUJIAH, AJITOPUTM pELICHUs 3afadyul (MUiu
€ro 4acTh), BBIOMpATh CHOCOO pEIICHHS ¢ YYETOM HMEIOUIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pENIeHH ¢ yI€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

. BJIQJIETh CIOCOOAMHU CaMOTPOBEPKH, CAMOKOHTPOJS TMporecca |
pe3yJibTaTa pEelICHUs] MATEMAaTHYECKOW 3a/1a4H;
. NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IIPH PELICHUU

3a/1a4, BHOCUTh KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATEINBCTB,
HalJICHHBIX OIMHUOOK, BBISIBICHHBIX TPYJHOCTEH;



. OLICHUBATh COOTBETCTBUE PE3yJIbTATA JEATEIBHOCTH ITOCTABICHHOM
LEIN U YCIOBUSM, OOBACHATH NMPUUYMHBI JOCTHIKEHUS WM HEJOCTHXKEHHUS LIEJH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

MNPEAMETHBIE PE3YJIbTATbDI

K koHmy oOyuenuss B 7 kJjacce OOYYaIOIIMICS TMOJYYUT CIEAYIOIIHNE
MIpeAMETHBIE PE3YJIHTATHI:

Yucia v BbIYMCICHUS

BbImoytHATh, coYeTas YCTHbIE M NHChbMEHHBIC MPUEMBI, apu(METHUECKHE
JEUCTBUS C PAIMOHAIBHBIMU YHCIIAMHU.

HaxomuTe 3HAYCHHMS YHCIIOBBIX BBIPAKCHUW, MPUMEHSATH pPa3HOOOpPA3HBIC
CIOCOOBI M TIPUEMBI BBIUMCIICHUS 3HAYCHHUH JIPOOHBIX BBIPAKECHUM, COJIEPIKAIINX
OOBIKHOBEHHBIC U JICCITHYHBIC IPOOH.

[lepexonuth OT ofHOM (OPMBI 3amucu 4yuces K apyrod (mpeoOpa3oBbIBATH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B OECKOHEUHYIO JCCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSAIOYMBATH PAIMOHAIBHBIC YHCTIA.

OKpyrJTh yncna.

BBITIOJIHATE IPUKUAKY W OIEHKY Pe3yiibTaTa BBIYMCICHUN, OIEHKY 3HAYCHHM
YHUCJIOBBIX BBIpOKEHHUH. BBIMOMHATE NEUCTBHUS CO CTENEHSMU C HATypalbHBIMH
MOKa3aTeISIMU.

[IpumeHsATh  TpU3HAKU  JEIMMOCTH,  pa3IO)KEHHE Ha  MHOXHUTEIH
HATypaJTbHBIX YHCEIL.

PemaTe npakTUKO-OpUEHTUPOBAHHBIE 3a7]a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYUH, MPOMOPIMOHATBHOCTRIO BEIWYUH, TMPOIEHTAMHU, HHTEPIPETHPOBATDH
pE3yNbTATHl pelIeHUs 3a7a4 C YYETOM OIpaHUYCHUM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJreOpanveckue BbIpakKeHUs

Hcnonp3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHATH
e€ B mpoliecce 0CBOEHUS y4eOHOT0 MaTepuania.

Haxonute 3HaueHUsT OyKBEHHBIX BBIPAKCHHWA TPHU 3aJaHHBIX 3HAYCHHSIX
MEPEMEHHBIX.

BeimonHaTh  mpeoOpa3oBaHMS — IEJOTO  BBIPAXKEHUS B MHOTOWICH
MIPUBEACHUEM TIOJIOOHBIX CIIATaEMBIX, PACKPBITHEM CKOOOK.

BeImoHATS yMHOXKEHHWE OJHOYJICHAa Ha MHOTOWIEH W MHOTO4YJIeHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBAJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyIecTBIsATh Pa3IOKEHHUE MHOTOWICHOB HAa MHOXHUTEIH C TIOMOIIBIO
BBEIHECEHUS 3a CKOOKM OOIEro MHOMXHWTENS, TPYNIHUPOBKH  CIIAraeMBbIX,
npuMeHeHUsT (HOPMYJT COKPAEHHOTO YMHOKCHHUS.

[TpumensaTs nmpeoOpa3oBaHusi MHOTOWICHOB JIJISI PEIICHUS Pa3IUYHBIX 3a7a9
W3 MaTeMAaTHKH, CMEXHBIX TIPEIMETOB, U3 PEATbHON TIPAKTUKH.



Hcnonp30oBaTh CBOMCTBA CTENEHEW C HATypaJbHBIMHU IMOKA3aTEIAMMU IS
npeoOpa3oBaHus BRIPAKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUs C OLHOM IIEPEMEHHOW, NPUMEHssA IPaBUIIa
Iepexoia OT UCXOJAHOTO YPaBHEHUS K paBHOCUIBHOMY eMy. [IpoBepsTh, sBisercs
JIM YUCJIO KOPHEM YpPaBHEHMUSI.

[IpumeHsTh rpaduyeckue METObI PU PELICHNUN JTMHEHHBIX YPaBHEHUHN U UX
CUCTEM.

[lonOupaTes mnpuMepsl Hap 4YHUCEN, SBIAIOMIMXCA PELICHUEM JHHEHHOTrOo
YpaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpoutrh B KOOPAMHATHOM IUIOCKOCTH TpaUK JUHEHHOTO YypaBHEHUS C
JIBYMsI TEPEMEHHBIMHU, TOJB3YACh TpauKOM, NPUBOAUTH TMPUMEPHI PEIICHUS
YpaBHEHHS.

Pemats cucteMsl IByX JIMNHEMHBIX YPABHEHUN C JBYMSI IEPEMEHHBIMH, B TOM
quciie rpaguyecKu.

CocTaBiiAiTh M pelIaTh JUHEWHOE YypaBHEHHE WM CHCTEMY JIMHEUHBIX
YpPaBHEHHWW MO YCIOBUIO 3aJauyd, HWHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 33/1a4i MOJTYyYEHHBIA pE3yJIbTarT.

DyHKUUMA

N300paxkaTh Ha KOOPAMHATHON MPSMOIM TOUKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpAWHATAM, JIY4U, OTPE3KH, UHTEPBAJIbI, 3alIMChIBATh YUCIOBbIE IIPOMEKYTKH HA
anredpanuyeckoM S3bIKE.

OtMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKHU MO 3aJaHHBIM KOOpJHMHATaM,
CTpOUTH rpaduky TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIuu y = [X|.

OnuceiBaTh € TOMOIIBIO (PYHKIIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMUMHAMHU: CKOPOCTb, BPEMs, PACCTOSAHHUE, LEHA, KOJIUYECTBO, CTOMMOCTD,
IIPOU3BOUTEILHOCTD, BpeMs, 00bEM pabOTHI.

Haxonute 3HaueHue QyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[TorumaTe rpaduyeckuil cmocod MpeACTaBICHUS W aHalW3a WHGOpMAIIH,
U3BJIEKaTh U UHTEPIPETUPOBATH HH(OPMALINIO U3 IPaUKOB peaabHbIX IPOLECCOB
Y 3aBUCUMOCTEM.

Pacno3HaBaTh M3yueHHBIE T'E€OMETPHUYECKHE (QUIYpbI, ONpeneisITh HX
B3aMMHOE pacCIOJIOXKEHHE, H300pa)xaTb I'e€OMETpPUUYECKUE (QUTYpbI, BBIMOJIHATDH
YEpPTEeKM 110 YCIOBHIO 3anadd. 3MepsTh JIMHEWHBIE W YIJIOBBIC BEJIWYWHBI.
Pemrats 3a1a4n Ha BEIYMCIICHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

Jenate rpyOyr0 OLIEHKY JMHEHHBIX M YIVIOBBIX BEJIWYUH IPEIMETOB B
pearbHOM KM3HHU, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Paznmuuarh pasmepsl ITHX
OOBEKTOB IO MOPSIAKY BETUYHHBI.

CtpouTth 4epTEKHU K FTEOMETPUUECKUM 3a1a4aM.

[lonp30BaTbCs NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BATh
IIPU3HAKHU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIBHUKOB IIPH PEILIEHUH 3a1a4.



[IpoBOAUTE JOTrMYECKUE PACCYKICHHUS C HCIOIB30BAHUEM T'€OMETPHUUYECKUX
TEOPEM.

[Tonp30BaThCAd MNpU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEIMaHbl, MPOBEAEHHOW K THUIOTEHY3€  MPSIMOYTOJIbHOTO
TPEYTOJIbHUKA, B PEILIEHUU T€OMETPUUECKUX 3a/1a4.

Onpenensate napayieIbHOCTb MPSAMBIX C IOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTe NapauieNbHOCTh NPSIMBIX C MOMOILIBI PaBEHCTBA
PaCCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOYEK APYroM MpsAMOi.

Pemate 3a7aun Ha KieTyaToil Oymare.

[IpoBOANTL BBIYKMCICHUS M HAXOIUTh YHUCJIOBbIE U OYKBEHHBIC 3HAUYCHUS
yIJOB B TIEOMETPUYECKMX 3aJayaX C MCIOJb30BAHUEM CYMMBI  YTIJIOB
TPEYrOJIbHUKOB U MHOTOYTOJBbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
NEePECEUCHUN JBYX NapajulebHBIX NPSAMBIX CEKylled. Pemiars mnpakTH4yecKue
3a/1a4M Ha HAXO0XKJAEHUE YTJIOB.

Brnanerp NOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OIpPEAEHsITh
OMCCEeKTPHUCY YIJla U CEpEUHHBIN MEPICHIUKYISAP K OTPE3KY Kak reOMETPUUECKHE
MeCTa TOYEK.

DopMyIMPOBATH OMPEACICHUS OKPYKHOCTH W Kpyra, XOpAbl M JuUaMmeTpa
OKPYKHOCTHU, TIOJIb30BAThCSI UX CBOMCTBAMU. YMETh IPUMEHSTH 3TH CBOWCTBA MU
peLIeHnH 3a1ay.

BiiageTp moHsTHEM ONMCAaHHOM OKOJIO TPEYroOJIbHUKA OKPYKHOCTH, YMETH
HaxoAuTh €€ ueHtp. Ilonmb3oBaThCcsi (pakTaMu O TOM, YTO OUCCEKTPHUCHI YIJIOB
TPEYroJIbHUKA IIEPECEKATCsd B OJHOM TOYKE, U O TOM, 4YTO CEPEAUHHBIC
NEPIICHAUKYJIISIPBI K CTOPOHAM TPEYIrOJIbHUKA [IEPECEKAIOTCS B OJJHON TOYKE.

Bnagers moHsiTHEM KacaTeabHOW K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOM O
NEPIICHIUKYISIPHOCTU KacaTEIbHOU U panyca, IPOBEIEHHOTO K TOUKE KaCAHUSI.

[Tonp30BaThCs NPOCTEUIIMMHU I'€OMETPUUYECKUMU HEPABEHCTBAMHU, IIOHUMATh
UX TPAKTHYECKUN CMBICII.

[IpoBOIUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOECHUS C OMOUIBIO LIUPKYJIA U
JINHEVKH.

Yurare wuHbOpMAIMIO, NPEACTAaBICHHYI0 B TalnWIax, Ha JguarpaMmax,
MPEACTaBIATh JaHHBIE B BUJE TaONHI, CTPOUTH JHArPaMMBbI (CTOJIOMKOBBIC
(cronbuaThie) ¥ KPYTOBBIE) IO MacCUBaM 3HAYCHHIA.

OnuchlBaTh W HUHTEPNPETHPOBATH  pEaAlbHbIE  YHUCJIOBBIE  JIaHHBIE,
MpeACTaBICHHbIE B Ta0IMIIaX, HA JUarpaMmmax, rpaukax.

Hcnonp3oBaTh Ayisi ONMMCAaHHS JTAHHBIX CTATUCTUYECKUE XAPAKTEPHUCTUKU:
cpennee apudMeTHYECKOe, MeIuaHa, HauOoiblllee W HAaUMEHBIIEe 3HAYCHUS,
pa3max.

NmeTp mpencraBieHne O CIydalHOM HM3MEHYMBOCTHM Ha MpUMEpax ILEH,
($U3UYECKUX BEIWYWH, aHTPOMOMETPUYECKUX JAHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YyCTOMYMBOCTH.



K koHmy oOyuenuss B 8 kjacce O0OydYaromuiics TMOJTYYUT CIECAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Yucsia v BLIYUCTICHUS

Hcnonb3oBaTh HavyalbHBIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
quces IS CPAaBHEHUS, OKPYTJECHUS U BBIUYMCICHUN, U300paXkaTh JEeHCTBUTEIIbHBIC
YyCila TOYKAMU Ha KOOPAUHATHOU IPSIMOU.

[IpumensaTs mnoHsATHE apUPMETHUUYECKOTO KBAJAPATHOTO KOPHS, HAXOIAUTh
KBaJpaTHbIE KOPHH, HMCIOJIb3YS MPU HEOOXOIUMOCTH KaJbKYJSTOP, BBIMOJHSITH
npeoOpa3oBaHUs BBIPAXKEHUM, COACPXKAIIMX KBaJApPAaTHbIE KOPHHU, HCIOJIb3Ys
CBOWCTBA KOPHEM.

Ncnonwp3oBaTh 3amucu OOJBIIMX U MAJIBIX YHUCENI C MOMOIIBIO JIECATUUHBIX
npo0eii u creneHelt yucia 10.

AJireOpanyvecKue BbIpasKeHU s

[IpyMeHAT, TMOHSATHE CTENEHW C ILEJIbIM  TO0Ka3aTesieM, BBINOJHSITh
npeoOpa3oBaHus BEIPAKECHUM, COJIEPKAIIUX CTETICHU C IIETTBIM TTOKa3aTeJIeM.

BBINOTHATE TOXIECTBEHHBIE MPEOOPa30BaHMS PaIllMOHAILHBIX BBIPAKCHUN
Ha OCHOBE TIPaBUJI JCHCTBUI HAJ MHOTOUYICHAMH M aJIre0pandecKUMH APOOSIMH.

PackianpiBaTh KBaJIpaTHBIN TPEXWICH HA MHOKUTEIH.

[TpuMensTH IPeoOpa3z0BaHUs BRIPAXKESHUN ISl PEIICHUS PAa3IUYHBIX 3a71a49 U3
MaTE€MAaTHKH, CMEKHBIX IPEAMETOB, U3 PEAJTbHON MPAKTHKHU.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeliHbIe, KBaJIpaTHbIE YPAaBHEHUS U pallMOHAJIbHBIE ypaBHEHUS,
CBOZSILIMECS K HUM, CUCTEMBI IByX YPaBHEHUU C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTH NMPOCTEUIIINE UCCICIOBAHUS YPABHEHUM U CUCTEM YPABHEHHUM, B
TOM YHUCJIE C TPUMEHEHHEM rpadUyeCcKuxX MpeacTaBiIeHU (yCTaHABINBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHMI PEIIEHHUs, €CIM UMEET, TO CKOJbKO, U
nmpouee).

[lepexonuth OT CIOBECHOW (OPMYIHPOBKH 3adauM K €€ anreOpandecKou
MOJEIM C TIOMONIBIO COCTABJICHUSI YPaBHEHHS WM CHCTEMbl YpPaBHEHHH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN pe3ysbTarT.

[IpuMeHsAT, CBOWCTBAa YMCIIOBBIX HEPABEHCTB JJII CpPAaBHEHUS, OLEHKH,
pelarh JMHEWHbIE HEPABEHCTBA C OJHOW NEPEMEHHOM M UX CUCTEMBI, J1aBaTh
rpauyuecKy0 WILTIOCTPAIlMI0O MHOXKECTBAa pEIICHUH HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKIUN

[TorumaTe ¥ UCIMONB30BaTh (DYHKIIMOHATBHBIE TIOHITHS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHMsI), ONMPEAENSATh 3HaueHWe (YHKIUU 1O 3HAYEHUIO
aprymMeHTa, ONpeAessaTh CBOWCTBA (PYHKITNU TI0 €€ rpaduKy.

CrtpouTth rpaduku 3JIeMeHTapHBIX PYHKIWNA BUAA:

y = kix, y = x2,y = x3y = x|, y = VX, onucsIBaTh CBOWCTBA YHCIOBOI
dbyHkuuu no e€ rpaduxy.
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Pacno3naBaTh OCHOBHBIE BHJBl YETBIPEXYTOJBHUKOB, WX JJIEMEHTBHI,
MOJIB30BATHCS UX CBOMCTBAMHU MPH PEIIEHUH T€OMETPUUYECKUX 3a/1aU.

[IpuMeHsTh CBOMCTBA TOYKHM MEPECEUCHHS MEIUWaH TPEYroyibHUKa (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

BrnaneTe noHsiTueM CpeAHEN JIMHUU TPEYTOJbHUKA U TPAaINelu, MPUMEHSThH
UX CBOWCTBA NpPU PELICHUM TeOMEeTpUYecKux 3anad. [losmb3oBarecsa TeopeMoi
daneca U TEOPEMOM O MPOMOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATH UX ISl PELICHUS
MPAKTUUECKUX 3a7a4.

[IpuMeHsTh pU3HAKK TTOA00US TPEYTOJILHUKOB B PEIICHUH T€OMETPUUYECKUX
3a/1ad.

[Tons3zoBathest TeopeMoit Iludaropa miis pemieHUss TeOMETPUYECKUX U
npakTUYeckux 3anad. CTpouTh MAaTEMATHYECKYH0 MOJEIb B MPAKTUYECKUX
3a71a4ax, CaMOCTOATENIBHO JEIaTh YePTEK U HAXOIUTh COOTBETCTBYIOIIUE JIJTUHBI.

Brnagetp mnNoOHATHUSIMH CUHYCAa, KOCHMHYCA M TaHIM€HCa OCTPOro yria
NPSIMOYTOJIBHOTO TPEYroJibHUKA. [101b30BaThCS 3TUMU MOHATUSMU JJISI PELICHUS
MPaKTUYECKUX 3a/1a4.

Boruncnsath (pa3audHbIMU CIOCO0AMM) TUTOIIAIb TPEYTrOJIbHUKA W TUIONIAU
MHOTOYTOJIbHBIX ~ uryp (Moas3ysAch, TJI€ HEOOXOIUMO, KaJbKYJISTOPOM).
[IprMeHATh OTyYeHHBIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Brnanerp NOHATHUSMM BIOUMCAHHOTO M UEHTPAJIbHOTO YIJIA, HCHOJb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIAX, YIIax MEXAY XOpAaMu (CEKYIIUMU) U YTIIE MEXKIY
KacaTeJIbHOW U XOPAOW MPU PEHIEHUN FEOMETPUYECKUX 3a/1a4.

Branerp MOHATHEM OINKMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHATh NOJNyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKUE
MOJENH JJIsl 3a/1a4 pEeAJIbHON JKU3HU U MTPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TpUMEHEHUEM TMOA00US W TPUTOHOMETpUM (IMONB3YSICh, TJA€ HEOOXOIUMO,
KUIBKYJIATOPOM).

N3Bnekats W mpeoOpa3oBbIBaTh HHPOPMAINIO, TPEJCTABICHHYIO B BHUJEC
Tabyuil, quarpamm, rpaduKoB, MPEACTABISITH TaHHBIE B BHJIEC TAOJHI], TUArPamMM,
rpaduKoB.

OnuchlBaTh JAHHBIE C TOMOIIBIO CTATUCTUYECKHX IOKa3aTelel: CpeIHUX
3HAYEeHUI U Mep paccenBaHus (pa3Max, JUCIEPCUS U CTaHIApPTHOE OTKIOHEHUE).

HaxoauTe 4acTOThl YMCIOBBIX 3HAYEHUM U YACTOTHI COOBITHIL, B TOM YHCIIE
10 pe3yJIbTaTaM U3MEPEHUN 1 HaOJI0ICHUH.

HaxoauTh BEpOSITHOCTH CIy4allHbIX COOBITHII B OMBITaX, 3HAsl BEPOATHOCTH
AJIEMEHTApHBIX COOBITUH, B TOM 4YHUCJIE€ B OINbITAX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Hcnonw3oBaTh rpaduueckue MOAENIH: AEPEBO CIY4aHHOTO SKCIEPUMEHTA,
IrarpaMmbl Diliepa, YuciIoBas npsimas.
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OnepupoBaTh MNOHATHSIMH: MHOXECTBO, IOAMHOKECTBO,  BBINOJHSITH
omepalyi HaJl MHOXECTBaMU: OOBEIUHEHHUE, TepeceyeHue, JIOMOJHEHUE,
MEPEUUCIISITh 3JIEMEHTHI MHOXKECTB, IPUMEHATH CBOMCTBA MHOXKECTB.

Hcnonw3oBaTh rpaduyeckoe MPECTABICHUE MHOXKECTB U CBSI3EM MEXIY
HHUMU ISl ONUCAHUA MPOLIECCOB U SIBIICHUM, B TOM YHCJIE NIPU PEUICHUM 3a/1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB U KYPCOB.

K koHmy oOyuenuss B 9 kJjacce OOyYaromMICS TMOJYYUT CICAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Yuciaa v BbIYMCICHUS

CpaBHUBATH U YNOPSIAOUYNBATH PAIIMOHAIIBHBIE U UPPALMOHAIIBHBIE YUCIIA.

Boeinonusate apudmMeTndeckue ACHCTBUS € PAIMOHAIBHBIMM  YUCIIAMU,
coyeTas YCTHbIE M TIMCbMEHHBIE NPUEMBI, BBINOJIHITh BBIYUCICHUS C
UppalOHAIbHBIMU YUCIIAMHU.

Haxonuth 3HaueHus cTeneHeW C MeNbIMU [OKa3aTeasiMM M KOpPHEH,
BBIYUCIIATh 3HAUEHUSI YUCIIOBBIX BBIPAXKECHUH.

OKpyraaTh JIEUCTBUTENBHBIE YKCIA, BBIMNOJHATH MPUKUIKY pe3yJbTaTa
BBIYMCIICHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUMH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHENHBIE W KBaJpaTHBIE ypaBHEHHUS, YPAaBHEHMS, CBOJISIIUECS K
HUM, IPOCTEHIIINE TPOOHO-PAIMOHATIFHBIE YPaBHEHUS.

Pematb cucteMbl OBYX JMHEWHBIX YpPaBHEHHMI C JBYMsI NEPEMEHHBIMU U
CUCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OAHO YPABHEHUE HE SBIISIETCS JTUHEHHBIM.

Pemate TekcTOBBIE 3amauyM aiareOpamvyeckuM CrocoOOM C  MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS UM CUCTEMBI JBYX YPABHEHUN C IBYMSI IEPEMEHHBIMU.

[IpoBOoaUTH MPOCTEUIIINE UCCICIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHUCJIE C MPUMEHEHNEM rpaduyecKux MpeacTaBiIeHUi (yCTaHABINBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHHWI PEIICHHUS, €CIIM UMEET, TO CKOJbKO, U
nmpouee).

Pemate nuHeliHbIE HEPaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA, H300pa)aTb
pEILICHUE HEPABECHCTB HA YMCJIOBOW MPSIMOW, 3alMChIBATh PEUICHHUE C MMOMOILIBIO
CHMBOJIOB.

Pemate  cuctembl  JIMHEMHBIX  HEPABEHCTB, CUCTEMBbl  HEPABEHCTB,
BKIIFOYAIOIINE KBagpaTHOEC HEPABEHCTBO, HW300pakaTb pPEIICHUE CHUCTEMBI
HEPABEHCTB HA YHCIIOBOM NMPSMOM, 3alIMChIBATh PEIIEHNE C TIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PELICHUU PAa3INYHBIX 3a]1a4.

DyHKIUA

PacrioznaBaTh (GyHKIMHM W3y4YeHHBIX BUIOB. [loka3plBaTh CXEeMaTHUYECKH

pacrooKeHHe Ha KOOPIWHATHOW TUIOCKOCTH TpadukoB GyHKIWH Buaa: Y = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT
3HaYeHUH KO3 PUIMEHTOB, ONMKUCHIBATH CBOMCTBA () yYHKIIUH.

12



Crpoutb u H300paxarb CXeMaTHYECKH Ipa@UKy KBaApaTHUYHbBIX (YHKLHM,
OMUCHIBATh CBOMCTBA KBAAPATUUHBIX (DYHKIUHN 110 UX rpadukam.

Pacno3naBath KBagpaTUUHYIO0 (PYHKIHIO 10 QopMyre, MPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (DYHKIUN U3 peaIbHOU KU3HU, PUZUKU, TECOMETPUH.

YucoBble M0CJI€10BATEIbHOCTH W MPOTrPeccuu

PacnioznaBaTh apudmeTHUEeCKyl0 M TE€OMETPUYECKYIO TPOTPECCUU MpH
pa3HbBIX Crlocobax 3aaaHusl.

BbINoNHATS  BBIYMCIIEHHS C  HUCHOOJb30BaHWEM (GopMyd N-ro  4jeHa
apu(pMETHIYECKON U FEOMETPUUYECKON IPOrPECCH, CYMMBI MEPBHIX N YIEHOB.

N300paxkaTh wiI€HBl MOCIEIOBATEIBHOCTH TOYKAMU HA KOOPAMHATHOM
IUIOCKOCTH.

Pematp 3agaun, CBA3aHHBIE C YKCIOBBIMH IOCJIEIOBATEIBHOCTIMH, B TOM
quCclie 3a/1a4d U3 peajibHOM JKU3HM (C UCIOJIb30BAaHUEM KaJbKYISATOpa, IUPPOBBIX
TEXHOJIOTHH).

3HaTh TPUTOHOMETPUYECKHE (YHKIIUU OCTPHIX YIJIOB, HAaXOAUTh C HX
MOMOIIBI0 Pa3IMYHbIE 3JIEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («pEIIeHHE
IPSMOYTOJIBHBIX TPEYTOJBHUKOBY). HaxonuTh (C MOMOIIBIO KaTbKYJISTOPA) IJTHHBI
U YTJIbI 1711 HeTaOJWYHBIX 3HAUCHUH.

[Tons3oBaThecs GpopmynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM i1 HAXOXKIEHUS COOTHOLICHUN MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB ISl HAXOXKIAEHUS Pa3IUYHBIX
AJIEMEHTOB TPEYroJbHUKA («pEUIEHUE TPEYrOJbHUKOBY), MPUMEHSATh HUX TIPH
pELIEHNN F€OMETPUUECKUX 3a/1a4.

Brnagets moHsTHsAMU  mipeoOpa3oBaHUA ~ TOJM0OWS, COOTBETCTBEHHBIX
AJIeMEeHTOB MOoA00HBIX Guryp. [lons30BaThCs CBOMCTBAMU MOA00US TPOU3BOJIBHBIX
buryp, ymeThb BBIYUCIATH [JIMHBI M HAXOAUTh YIJbl y TOJOOHBIX QUryp.
[IpuMeHsTH CBOWMCTBA MOMOOMS B MPAKTHYECKUX 3ajadax. YMETh IPHUBOJHUTH
MPUMEPHI TOTOOHBIX GUTYP B OKPYKAIOIIEM MHUPE.

ITosip30BaTECS TEOPEMaMU O MTPOU3BEAECHUN OTPE3KOB XOPJI, O MPOU3BEICHUU
OTPE3KOB CEKYIIMX, O KBapaTe KacaTeJIbHOM.

[Tonp30BaThCS BEKTOpAMHU, MOHUMATh MX TEOMETPUUYECKUNA W (U3HUECKHI
CMBICII, TIPUMEHSATh WX B pPEHICHUU TEOMETPUUYECKUX W (PHU3MYEeCKUX 3ajmad.
[IpuMeHsTh CKAJIIpHOE MPOU3BEACHUE BEKTOPOB ISl HAXOXKJIEHHUS JIMH U YTJIOB.

[lonp30BaThCs METOAOM KOOPAMHAT Ha IUIOCKOCTH, HPHUMEHSTH €ro B
pEelIEHNH TeOMETPUYECKUX U MPAKTUYECKUX 3a/1au.

Brnanerp MOHATUSIMHM TPaBUIBHOIO MHOTOYTOJBHUKA, JJIUHBI OKPY>KHOCTH,
JUIMHBL JyTU OKPY>KHOCTH W PaJIMAHHOW MEphI yriia, yMETh BBIUHUCIATH ILIOMIAAb
Kpyra u ero yacted. [I[puMeHsITh nolydyeHHbIe YMEHUS B TPAKTUUECKUX 3a/1adax.

Haxonute ocu (Miau HEHTPHI) CUMMETPUH (PUTYp, HNPUMEHSATH JBHKCHUS
IJIOCKOCTHU B MPOCTEUIINX CITyYasix.
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[IpyMeHATh NOJIyYeHHbIE 3HAHMS HA MPAKTUKE — CTPOUTh MAaTEMAaTHYECKHE
MOJIENIN JIJIS 3a/1a4 peabHOW JKU3HHU U MPOBOJUTH COOTBETCTBYIOIIUE BHIYMCICHUS
C NPUMEHEHHEM NOJ00MS U TPUTOHOMETPUYECKUX (PYHKUIUN (TMOJB3YSACh, THE
HEO00XO0UMO, KAJIbKYJISITOPOM).

W3Bnekate W 1npeoOpa3oBbiBaTh MHGOpPMAIUIO, MPEACTABICHHYIO B
pa3IUYHBIX KWCTOYHMKAX B BHUJE TaONMuL, auarpamm, rpauKoB, MPEJCTaBIATh
JaHHBIE B BUJI€ TaOJIUII, TUAarpaMmm, rpauKoB.

PemaTte 3amaum oOpraHv3OBaHHBIM NEpeOOPOM BApPUAHTOB, a TaKXKE C
HCI0JIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb3oBaTh onucaTelbHble XapaKTEPUCTUKU JJIi MAacCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHUCJIE CPEHUE 3HAYEHUSI U MEPhl PACCEUBAHUSI.

HaxoauTe yacToThl 3HAaU€HUM M 4acTOThI COOBITHS, B TOM YHCIIE IMOJb3YSCh
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHU.

HaxoauTh BEpOATHOCTH CIy4aHBIX COOBITUN B M3YUYEHHBIX OMBITAX, B TOM
Yyclie B OMNbBITAX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHUSIX
UCIIBITAHUM IO IEPBOTO ycrexa, B cepusix ucnbiTaHuii bepuysu.

Nmerp mnpencraBieHUE O CIyYalHOM BEJIMYMHE W O pPaCIpelesIeHUU
BEPOSTHOCTEN.

HNmerps mnpencraBieHue O 3aKOHE OONBIIMX YHCENI KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4yailHOW M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YHUCET B
OpUpoJe U 00IECTBE.

COJAEPKAHUE KYPCA

APUOMETHUKA

PanuonanbHble umcia. Pacmvipenre MHOXKECTBA HATypaldbHBIX YHCENT [0
MHOECTBA ULEIbIX. MHOXECTBAa LEIbIX YHCEN OO MHOXKECTBAa PAlUOHAJbHBIX.
PanvonanpHOE dYHCIIO Kak OTHOIIEHWE m/n, TA€ m - I[eJI0e YHCIOo, N —
HaTypasibHOE. CTEINEHb C LEJIbIM IMOKA3aTeNEM.

JeiictBuTebHble 4ucaa. KBaapatHeii kopeHb u3 uwncia. KopeHb TpeThei
CTENEHU. 3alrCh KOPHEH C MOMOILBIO CTEIIEHH C IPOOHBIM MIOKA3aTENIEM.

[lonsitue 00  wWpparmoHanbHOM  4ymcie. MppanmwoHaabHOCTH  4YHMCIa U
HECOM3MEPUMOCTh CTOPOHBI M JIMAaroHaNW KBajaparta. JlecsTuuHble MpUOIKEHUS
MPPALUOHAIBHBIX YUCEIL.

MHO%€eCTBO I[GﬁCTBHTCJ'H)HLIX qucell; IpCACTaBJICHUC I[CfICTBHTGJ'H)HI)IX qHCCIa
OECKOHEYHBIMH ACCATNYHBIMHU I[pO6HMI/I. CpaBHeHI/Ie I[CfICTBHTGJ'II)HI)IX YHUCCII.

Koopnunatnas mpsimasi. M3o0paxenue ducen TOYKaMU KOOPIWHATHOM MPSMOM.
HucnoBble MPOMEKYTKHU.

N3mepennsi, npudanxeHusi, oueHkn. PazMepbl 00BEKTOB OKPYKAIOUIETO0 MHUpa
(OT »2yeMeHTapHBIX YacTHI] N0 BceneHHOM), IIUTEIbHOCTh MPOLECCOB B
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OKpyXKaroleM Mupe, BolneneHue MHOXKUTENA - CTEICHU NECATH B 3allMCU YUCIIA.
[IpuOnuxEénHoe 3HAYE€HHE BEJIWYMHBI, TOYHOCTh NpuOMmkeHus. llpukuaka u
OLICHKA PE3YJIbTATOB BHIYUCIICHUM.

AJIT'EBPA

AareOpanveckue BbIpaxeHHUsl. bykBeHHbIe  BbIpaKE€HUSA  (BBIpQXKEHUS €
nepeMeHHbIMH). YucioBoe 3HaueHHWE OYKBEHHOrO BbIpakeHUs. JlomycTumeble
3HAYeHUsT  NepeMEHHbIX. I[loacTaHOBKA BEIpA)KEHUN ~ BMECTO  II€PEMEHHBIX.
[IpeoGpa3zoBanne OYKBEHHBIX BHIDQ)KEHHM Ha OCHOBE CBOMCTB apU(pMETUUYECKUX
neicTBuil. PaBeHCTBO OYKBEHHBIX BhIpakeHUH. Tox1ecTBo.

CreneHb ¢ HATYpaJIbHBIM MIOKA3aTEJEM U €€ CBOMCTBA, OHOWICHBI 1 MHOTOUWICHBI.
Crenenb wmHorowieHa. ClioKeHHE, BBIYUTAHUE, YMHOXEHHE MHOTOWICHOB.
@opMyJIbI COKPAIIEHHOTO YMHOMEHMS: KBaJIparT CyMMbl M KBaJpaT Pa3HOCTH.
®opmyna  pa3HOCTH KBaaparoB. [IpeoOpazoBaHue  1EIOro  BBIpAXKEHUS B
MHOTO4JICH. Pa3iiokeHue  MHOTOWIEHOB HA ~ MHOXMUTEIH.  MHOIOWIEHbl  C
oxgHou nepeMeHHou. Kopenb mHorownena. KeaapaTHbli TpEXWIIEH; pa3IOKEHUE
KBaJIPATHOTO TPEXUIEHA HA MHOXKHUTEU.

Anrebpanueckast 1podbb. OCHOBHOE CBOWCTBO anredpanueckoi npodu. CrnoxxeHue,
BbIUMTAHUE, YMHOXEHUE, JleJieHue anredpamdeckux apoOeid. CreneHb C LEIbIM
nokasareJieM U e€ CBOMCTBA.

PaLII/IOHaJII)HI)IG BBIPAKCHUA U UX Hp€06pa30BaHI/IH. I[OK&S&TGHLCTBO TOXACCTB.

KBagparueie kopuu. CBoiicTBa apudMeTHYECKUX KBaJpPAaTHBIX KOPHEH H HUX
IPUMEHEHHS K MPeoOpa30BaHUIO YHMCIOBBIX BEIPAKEHUN U BHIYUCIICHUSIM.

YpaBHenusi. YpaBHeHue ¢ onHoi nepemeHHoil. Kopenb ypaBHeHus. CBoiicTBa
YHCIJIOBBIX PABEHCTB. PABHOCHIIBHOCTh YPaBHECHUH.

Jluneiinoe ypaHenue. KBaapaTHoe ypaBHeHHE: ¢GopMmylsia KOpPHEH KBaJIpaTHOTO
ypaBHeHUs. Teopema Buera. [IpumeHeHue ypaBHEHUM, CBOASAIINXCS K JIUHEHHBIM
Y KBaJpaTHbIM. [IpuMepsl pemieHusi ypaBHEHUN TPETbEW M YETBEPTOM CTEIICHEM.
Peuienrie 1poOHO-palliOHANIBHBIX YPABHEHHH.

YpaBHeHHe ¢ JByMs IIepeMEHHbIMH. JIuHElWHOe ypaBHEHHME C  JIBYMs
[IEPEMEHHBIMU, TPUMEPHI PELICHUS YPABHEHUN B LEJIBIX YHCIIAX.

Cucrtema ypaBHEHUU € IByMs MepeMEHHbIMU. PaBHOCHIBHOCTH cucTEM. CUCTEMBI
JIBYX JIMHEWHBIX YPAaBHEHHU C ABYMsI NIEPEMEHHBIMH; PEIIEHUE MOJICTAHOBKOM U
cinoxenueMm. Ilpumeppl pemeHuss CUCTEM HEIMHEWHBIX YPaBHEHUM C JBYMS
MIEPEMEHHBIMMU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocOOOM.

JlexkapToBBI KOOPAMHATHI Ha TIOCKOCTH. | paduyeckas nHTEpIpeTaIus ypaBHCHUS
C IByMs NepeMeHHbIMU. ['paduk JTUHEHMHOTO ypaBHEHUS C JIBYMsI NIEPEMEHHBIMH;
yrioBoi KO3 (UIIMEHT, NPSMOM; YCIOBHUE MNapallIedbHOCTH mNpsaMbIX. ['paduk
MPOCTEHIINX HETWHEWHBIX YpaBHEHUM: mapaboisia, runepboia, OKPYKHOCTb.
I'paduueckas unTepnpeTalys CUCTEM YPABHEHUN C IByMsI IEPEMEHHBIMU.
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HepaBencrBa. HnciioBele HEpaBEHCTBA U UX CBOMCTBA.

HepaBenctBo ¢ oxgHOM mnepeMeHHOW. PaBHOCUIBHOCTH HeEpaBeHCTB. JIMHElHBbIE
HEpaBEHCTBA C OJOHOM mnepemeHHOM. KBangpaTHele HepaBeHCTBA. (CHCTEMBI
HEPABEHCTB C OJTHOU NIEPEMEHHOM.

OYHKLUU

OcHoOBHBbIe NMOHATHS. 3aBUCUMOCTH MeXAYy BenuuuHamu. [loHsTue QyHKIUH.
OOnacTh ompeneneHuss U MHOXKeCTBO 3HaueHuM (yHkuuu. CrnocoObl 3anaHus
¢ynkuuu. ['paduk Pynknuu. ColictBa GyHKUUN, UX OTOOpakeHHE Ha rpaduke.
[Tpumepsl rpadKOB 3aBUCUMOCTEN, OTPAKAIOIIUX PeaIbHbIE MPOIIECCHI.

YucaoBble ¢ynknun. OyHKIUK, ONUCHIBAIOIIME MPSAMYHO H  OOpaTHYIO
HPOTMOPIMOHATBHBIC 3aBUCUMOCTH, UX Ipaduku U cBoicTBa. JInHelHas QyHKIus,
e¢ rpaduxk wu cBoiictBa. KBampartmunas QyHkius, ee rpaduk U CBOWCTBA.
CrenieHHble (DYHKIMM C HATypaJllbHBIMU IOKa3aTelsiMU 2 W 3, UX rpadukud U
ceoiicTBa. I'paduxu Qpynkumii y=x2, y=x3,y = | x|.

YucaoBble mnociaeaoBaTelbHOCTH. [[oHATHE YHMCIOBOM MOCIIEOBATENHHOCTH.
3aiaHue Mocyie0BaTeIbHOCTH PEKYPPEHTHON (hopMynoit u popmymoit N-ro uieHa.

Apudmerndeckass U reoMmerpuueckas nporpeccuu. Dopmyinbl N-To  YeHa
apuMETHUECKON U TCOMETPUUECKON MPOTrpecCHil, CyMMBbI TEPBBIX N-X YJICHOB.
N3o0paxenue 4aeHOB apu(METHICCKON U T€OMETPUUIECKON MPOTPEeCcCHil TOUKaMu
KOOPAWHATHON TUIOCKOCTH. JIMHEHWHBIM M SKCIOHEHUUAIBHBIM pocT. CloXkKHbIC
MPOIIEHTHI.

BEPOSATHOCTD U CTATUCTHUKA

7 KIIACC

[IpencraBnenre NaHHBIX B BUJE TaOJHI, AHMarpamMm, rpaukoB. 3anoHEHUE
TaOJMI, YTEHWE M TMOCTPOCHUE auarpaMMm (CTOJIOMKOBBIX (CTOJIOUATHIX) U
KpyroBbix). UTeHne rpaukoB peansbHBIX MporeccoB. M3Bnedenue uHbopMaium
U3 UarpaMM M TaOJIHII, UCTIONh30BAHUE U MHTEPIIPETAIUS JaHHBIX.

OnucartenbHasi CTaTUCTUKA: cpefHee apupMeTHdeckoe, MeanaHa, pa3Mmax,
HanOoJIbIIIeE W HAaWMEHbBIIIEe 3HAUYEHUs HaOopa YHCIOBBIX JaHHBIX. [IpuMepsr
CIIy4ailHOM U3MEHYUBOCTH.

CrnydaliHbIN SKCIIEpUMEHT (OMBIT) M CllydailHOe coObITHe. BeposiTHOCTH U
yacToTa. Posib MaloBEpOSATHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITUN B MPUPOJIE
1 B obuiectBe. MoHeTa U UrpajibHasi KOCTb B TEOPUH BEPOSITHOCTEM.

I'pad, Bepmmua, pebpo. Cremenp BepmuHbL. Ywmcmo pédbep u cymmapHas
creneHb BepunH. IIpeacraBinenue o cBszHoctu rpada. Llenu u uukinsl. [lytu B
rpadax. O6xox rpada (viinmepoB myth). IlpencraBienne o6 OpUEHTUPOBAHHOM
rpade. Pelienne 3a1a4 ¢ noMoIibio rpados.

8 KJIACC
[IpencraBneHne faHHBIX B BUE TAOJUII, AHarpamMM, TpaduKoB.
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MHOX€ECTBO, 3JIEMEHT MHOXECTBA, MOJMHOXecTBo. Omnepauuu Haj
MHOXECTBaMHU: O0bEIMHEHHE, NepeceueHue, nonojHeHue. CBoilcTBa omepanuii
HaJ| MHOXXECTBAMM: IEPEMECTUTEIBHOE, COYETATENbHOE, paCIpeAeIUTEIbHOE,
BKJIIOUeHHs. Vcmonb3oBaHME TpauuecKoro MpeicTaBiICHUs] MHOXKECTB s
OMMCAHMSI pEaJbHBIX MPOLIECCOB U SIBJICHUH, TPU PELICHUU 3a/1a4.

N3mepenue paccemBaHMs NaHHBIX. Jucriepcus M cTaHAApPTHOE OTKJIOHEHHE
YHCIIOBBIX HAa0OpOB. JlnarpaMMa pacceuBaHusl.

DOneMeHTapHble COOBITHS ciydailHoro ombita. ChydailHele  COOBITHS.
BepositHoct  coObiTHil.  OnBITBI ¢ PaBHOBO3MOXHBIMH  AJIEMEHTAPHBIMU
coObITusiMu. CoryualiHblii BbIOOp. CBsI3b MEXKIy MajIOBEPOSTHBIMU U MPAKTUYECKH
JIOCTOBEPHBIMH COOBITUSIMHU B TIPUPOJIE, OOILIECTBE U HAYKE.

Hepeo. CBolMcTBa J1€peBbEB: E€AUHCTBEHHOCTb MYTH, CYIECTBOBAHUE
BUCSYEH BEPILUHBI, CBSI3b MEXKIY YHUCIOM BepIIMH M uuciaoM pedep. Ilpasuio
yMHO>KeHus. Pemenue 3amay ¢ momonibio rpados.

[IpotuBomnonoxkueie coObiTus. Juarpamma Oinepa. OObenuHeHue W
nepeceueHne coOwbiTuil. HecoBmectHbie  coOwbiTus. dopmyna  cioxxeHus
BEpOATHOCTEH. YCIOBHasg BeposTHOCTh. IlpaBuio ymHOxeHus. HezaBucumeblie
coObrtus. IlpencraBneHue skcriepuMeHTa B BUAE JepeBa. Pemenue 3agau Ha
HaXO0XJCHUE BEPOATHOCTEH C TOMOIIBIO JIepeBa CIy4allHOrO S3KCIEpPUMEHTA,
nuarpamm Jitepa.

9 KIIACC

[IpencraBienne JOaHHBIX B BUjAe TaOmuI, AuarpamM, TIpaduKoB,
UHTepIpeTanus JaHHbIX. UTeHne U mocTpoeHue Tabnul, nuarpamm, rpadukoB 1o
peaIbHbIM JaHHBIM.

ITepecrtanoBku u pakropuan. CodeTaHuss U 4YMCIO coueTaHuil. TpeyroJbHUK
[Tackans. Pemenue 3aa4 ¢ MCIOJI30BAHUEM KOMOMHATOPUKH.

I'eomeTpudeckas BeposTHOCTh. CiydalHBIM BBIOOP TOYKH M3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 JYTU OKPYKHOCTH.

Ucnbitanne. Ycnex um Heyaaua. Cepus HCHOBITAHUM 10 TEPBOTO ycmexa.
Cepust ucnbiTanuii bepHymmm. BeposTHocTH cOOBITUH B CEpPUM HUCHBITAHHM
bepnynn.

CnyyaiiHas BeJMYMHA W pacHpelesieHHe BEepoATHOCTeW. MaremaTudeckoe
oXugaHue u gaucnepcus. llpuMepsl  MaTeMaTMYECKOro  OXUIAHHUS KAk
TEOPETUUYECKOI0 CPEIHEr0 3HAYCHHS BEIWYHWHBL. MaTeMaTH4eCKOE OXUJIAaHUE U
OUCTEPCUST CIYyYalHOM BEJIWYMHBI «YHUCIO YCIEXOB B CEPUM HCIBITAHUU
bepnymm».

[TonsiTue o 3akoHe OoNbIIMX Yuce. M3MepeHue BepOATHOCTEN C MOMOIIBIO
yacToT. Posib 1 3HaueHre 3aKOHa OOJIBIINX YKCEI B MPUPOJIE U OOIIECTBE.
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MATEMATHUKA B UICTOPUYECKOM PA3BUTHUU

Uctopus ¢opMupoBaHUS TMOHATUS YHUCHA: HATypallbHble  YHUCIHa, ApOOH,
HEJIOCTATOYHOCTh PALMOHAJIBHBIX YHCEN JUII TEeOMETPUYECKHX HN3MEPEHUH,
uppauroHanbHble yncaa. CTapuHHbIE cUCTEMBI 3anucy uucel. poou B BaBuione,
Erunre, Pume, OTtkpeiTHE necITHUUHBIX ApoOeil. CTapuHHBIE CHUCTEMBI MEp.
Jecsatuunble ApoOM M MeTpuueckas cuctema mep. IlosiBieHre OTpHULIATENTbHBIX
yucen ¥ Hys. JI. Marauukuit. JI, Ditnep.

Bo3nukHOBEHHE MaTeMaTUKU KakK HAayKH, OTallbl €€ Pa3BUTHUSI. OcHoOBHEBIE pasaciibl
MaTEMAaTHKHU. BBII[a}OHII/IeCSI MAaTCMAaTHUKH U UX BKJI4J B Pa3BUTUC HAYKU.

beckoOHEeUHOCTh MHOXKECTBAa TPOCTBIX 4YHCEN. Yucia W UIMHBI  OTPE3KOB.
Panmonanbaeie  uncna. I[lotpeOHOCTs B uppanumoHanbHbix unciax. [llkomna
[Tugaropa

3apoxaenue anrebpel B Heapax apudmeruku. An-Xopesmu. PoxaeHue
OykBeHHoi cuMBosiuku. [I.depma, ®. Buer, P. [lexapt. Ucropuss Bompoca o
HaXO0XJACHUH (POpMYN KOpHEH anreOpanvyeckux ypaBHEHUH, HEpa3peuIuMOCTb B
paaukaiax ypaBHeHUU cterneHH, Oonbiue yethipex. H. Tapranesa, Ix. Kapnano,
H.X. AGens, D. I'anya.

N300peTeHre MeTosa KOOPJIMHAT, MO3BOJISIIOIIETO MEPEBOJUTH T€OMETPUUECKHE
00BbeKThI Ha s13bIK anreOphl. P. lexkapt u I1. ®epma. [IpumMepsl pa3IuuHbIX CUCTEM
KOOpJAMHAT Ha TUIOCKOCTH.

3amaua Jleonapno Iluzanckoro (dubonauun) o kpoiukax, uucia dubonayym.
3agaya o maxMaTHOM JOCKE.

HcToxku Teopun BEpOSITHOCTEN: CTPAXOBOE JEN0, azapTHbie Urpel. II. depma u b.
ITackans. A, bepnymiu. A.H. Konmoropos.

Harnsignas reomerpusi. HarnsigHele npeacTaBieHus O MPOCTPAHCTBEHHBIX
durypax: Ky0, napajieNenuren, Npu3Ma, IUpamMuaa, map, cdepa, KOHYC,
muuHap.  M3o0pakenune mpocTpaHCcTBeHHBIX (Guryp. [lpumepsl ceuyeHUi.
Muororpannuku.  [IpaBunbHble  MHOrTOrpaHHukd.  [Ipumepsr  pa3BEpTOK
MHOTOI'PaHHUKOB, IWJIMHAPA U KOHYCA.

[TonssitTme  00BEMa;  emuHUIBI 00BEMA. OOBEM  MPSAMOYTOJIBHOTO
napajuienenuneaa, Kyoa.

I'eomerpuuyeckue ¢urypsl. IIpsveie u yrael. Touka, npsimMasi, MIOCKOCTb.
Otpe3ok, nyd. Yroa. Buasl yrios. BepTukanbsHbie 1 cMekHbIE yIIbl. buccekrpuca
yria.

[Tapannensuble 1 nepecekaronecs npsmelie. [lepneHauKyIsIpHbIE NpPSIMBIE.
Teopembl 0 apamieIbHOCTH U NEPHEHAUKYISIPHOCTH NpAMbIX. [lepnenaukymnsp u
HaKJIOHHaA K npsamoi. CepequHHbIN NEPIEHIUKYISAP K OTPE3KY.

I'eomerpuueckoe Mecto Touek. CBoiCTBA OMCCEKTPHUCHI YIJIa U CEPEAUHHOTO
MEPIIEHAUKYJIIAPA K OTPE3KY.
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TpeyronpHuk.  BbicoTa, MeauaHa, OuCCEKTpuca, CpEAHsS  JIMHUSA
TpeyrojbHruKa. PaBHOOEIpEHHBIE U PAaBHOCTOPOHHHME TPEYTrOJbHUKU; CBOWCTBA U
MIPU3HAKA paBHOOEIPEHHOTO TPEYTOJIbHUKA. [Ipuznakn paBEHCTBA
TpeyronbHUKOB. HepaBeHCTBO TpeyronbHrKa. COOTHOLIEHHS] MEXKY CTOPOHAMU U
yIilaMU TPEYrOJIbHUKA.

CyMMma yrioB TpeyrojbHHKA. BHemHuWe yrisl TpeyroiabHuka. Teopema
®aneca. [logobue TpeyronapHukoB. [Ipu3Haku mogodust TpeyroibHUKOB. Teopema
ITugaropa. CuHyC, KOCUHYC, TAHI€HC, KOTAHTE€HC OCTPOro yrjia MpsSMOYrOJIbHOTO
TpeyroibHuka U yrioB ot 0 go 180°; mpuBeaeHue K octpomy yriy. Pemenue
MPSAMOYTOJBHBIX TPEYTOJABHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.
@opMyJIbl, CBSI3bIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJIHOTO U TOTO ke
yria. PemieHue TpeyrojapHUKOB: TeOpEMa KOCHHYCOB U TEOpEMa CHHYCOB.
3ameyaTenbHble TOUYKH TPEYTOJIbHUKA.

YerbipéxyronpHuk. IlapammermorpamMM, €ro CBOWCTBA U IIPU3HAKMU.
[IpsitMmoyroJibHUK, KBaapar, poMO, UX CBOMCTBA W Npu3Haku. Tpameuus, cpeaHss
JIMHUA TPaIeLHH.

MHoroyroysibHUK. BbInykiible MHOTOyroibHUKUM. CymMma YIJIOB BBIITYKIJIOTO
MHOTOyroJjibHuKa. [IpaBuiIbHBIE MHOTOYTOJIBHUKHU.

OxkpyxHocTh U Kpyr. Jyra, xopaa. Cekrtop, cerMeHT. LleHTpaybHbIN yrod,
BIIMCAHHBIM YI0JI, BEJIMYMHA BIMCAHHOTO yIiia. B3auMHOE pacmnoyioKeHUe npsMon
U OKPY>XKHOCTH, IBYX OKpyXHocTed. KacartenbHas M CceKyllas K OKpYy»KHOCTH, UX
CBOIICTBa. BriricaHHbIe M ONMCAaHHBIE MHOTOYTOJIBHUKHA. OKPYKHOCTb, BIIMCAHHAS
B TPEYTOJIbHUK, U OKPYXKHOCTb, OIMCAaHHAs OKOJO TPEyroJbHHWKA. BrucaHHble U
OIMCAHHBIE OKPYKHOCTH IIPABUIBHOIO MHOTOYT'OJIbHUKA.

I'eomeTpuyeckue npeodbpasoBanus. [lonarue o paBenctse duryp. Ilonstue o
IBIKEHHUM: OCEBAasl U LICHTPAJIbHASL CUMMETPUH, NTapajuIeIIbHBIN [IEPEHOC, TTIOBOPOT.
[TonsiTue o mogo6uu GUryp ¥ TOMOTETHH.

IToctpoeHusi ¢ TOMOIIbIO MUPKYJIsS W JuHEWKU. OCHOBHBIE 3ajJadyd Ha
MIOCTPOCHHUE: JICJICHUE OTpPE3Ka II0IojaM; MOCTPOCHHUE YTJia, PAaBHOTO JAHHOMY;
MOCTPOEHUE TPEYTOJIbHUKA MO TPEM CTOPOHAM; MOCTPOCHUE MEPHEHIUKYIApa K
MPSMOiL; TIOCTPOEHHUE OUCCEKTPHUCHI YIJIa; JeJICHUE OTpe3Ka Ha N paBHBIX YacTeH.

Pemienne 3amad Ha BBIUYKMCIICHHE, JI0KA3aTEILCTBO W IOCTPOCHHUE C
HCIIOIb30BaHUEM CBOMCTB M3YUYCHHBIX (DUTYD.

HN3mepenue reomMerpuvyeckux BeJauuuH. [[nmuHa otpe3ka. PaccrosiHue ot
TOYKH JI0 MpsiMoi. PaccTosiHre Mex 1y MapajijieIbHbIMU ITPSMBIMHU.

[TepuMeTp MHOTOYTOJIBHUKA.

JImuHa OKPY>KHOCTH, YUCIIO T; AJIMHA TYyTH OKPYKHOCTHU. ['pamycHast mepa
yIJla, COOTBETCTBHE MEXY BETUUYUHOMN IEHTPATBHOIO YIjla U JJIUHOW TYTH
OKPY>KHOCTH.

[TonsTre Tomanu TMIOCKKUX (Guryp. PaBHOCOCTaBICGHHBIC M PAaBHOBEIMKHE
¢burypsl. [Tnomane npsmoyroasHuka. [lnomaam napamienorpaMmma, TpeyroibHAKa
u Tpanenuu. Ilnomans MHOTOyronpHuka. Ilnomanes kpyra u maomaab CEKTOpa.
CooTHOIIIEHHE MEXK Y TUIOMIAISIMU MMOI00HBIX (UTYD.

Pemienve 3amad Ha BBIUMCICHHE M JOKA3aTEIbCTBO C HCIOJb30BAHUEM
M3YUYEHHBIX (OPMYIL
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Koopaunarel. VYpaBHenune npsmon. KoopaunaTel cepenuHbl  OTpe3Ka.
dopmyna pacCTOSHUS MEXAY JIByMs TOYKAMH IUIOCKOCTH. YPaBHEHUE
OKPY>KHOCTH.

Bekrtopsbl. Jliinna (Moaynb) BekTopa. PaBeHcTBO BekTopoB. KosnmnHeapHbie
BeKTOpbl. KoopinHaThel BekTOpa. Y MHOKEHHUE BEKTOPA HA YKMCIIO, CyMMa BEKTOPOB,
pa3oOKEHUE BEKTOpa IO JBYM HEKOJUIMHEApHbIM BekTopaM. CkalsipHOe
MIPOU3BEICHUE BEKTOPOB.

TeopeTHKO-MHOKECTBEHHbIEC MOHATHA. MHOXECTBO, PJIEMEHT MHOXECTBA.
3aaHue MHOXECTB NIEPEUUCICHUEM JIEMEHTOB, XapAKTEPUCTUUECKUM CBOWCTBOM.
[ToagmuoxkecTBO. OOBEIMHEHNE U TIEPECECUCHHE MHOXKECTB.

duaemeHThI Joruku. Onpenenenue. AKCMOMBI U TeopeMbl. J[0Ka3aTenbCTBO.
JlokazaTenbCcTBO OT TmpoTuBHOrO. Teopema, oOpatHas pganHou. Ilpumep wu
KOHTPIPUMED.

[TonsiTe 0 paBHOCUIIBLHOCTH, CJICIOBAHUH, YITOTPEOJIICHHE JIOTHYECKUX CBSI30K
eciu ..., mo ...,  MOM U MOJbKO 8 MOM caydae, JIOTUIECKUE CBA3KU U, UTU.

I'eomeTpusi B ucropuueckom pasBuruu. OT 3emiieMepusi K TEOMETPUHU.
[Tudarop wm ero mkoma. Panec. Apxumen. IlocTpoeHue mnpaBUIBHBIX
MHOTOYyroJibHUKOB. Tpuceknus yria. Ksampatypa kpyra. YaBoeHue Kyoa.
Uctopust uucna m. 3onoroe ceuenue. «Hauvama» Epxnupa. JI. Dinep. H. W.
Jlo6aueBckuii. Mctopus msiToro nocrynara.

N3o06peTenrie  MeTroga  KOOPAMHAT,  IMO3BOJISIONIETO  MEPEBOJUTH
reoMeTpudeckrue o0beKThl Ha s3bIK areopsrl. P. Jlekapt u I1. ®epma. [Ipumepst
Pa3JIMYHBIX CUCTEM KOOPAMHAT Ha MJIOCKOCTH.

TEMATHYECKOE IINIAHUPOBAHUE

7 Kjaacce
Kosn4yecTBo 4acoB
Ne | Haumenosauue K I JaekTpoHHble (HUGpoBbHIE)
n/ | pasgeaoBuTeM | Bceer OHTPOJIE PaKTH- P mep
HbIE YyecKue oOpa3oBaTejibHbIE Pecypchl
n NporpamMmbl 0
padoThbI padoThbI
Yucnaa u
1 BBIYHCJICHUSL. o5 1 bubmuoreka [JOK
PanuonanpHble https://m.edsoo.ru/7f415b90
qucia
bubmuoreka [JOK
2 Axredpanrieciue 27 1 https://m.edsoo.ru/7f415b90
BBIpaKEHUS
VpaBHCHIS 1 bubmuoreka [JOK
3 P 20 1 https://m.edsoo.ru/7f415b90
HEpaBEHCTBA
4 llfoa(glff;anl " 24 1 bubmuoreka [JOK
P ) https://m.edsoo.ru/7f415b90
DOyHKIMU
5 [ToBTOpEeHue u 5 1 bubnmoreka [JOK
00o01eHue https://m.edsoo.ru/7f415b90
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OBLLEE

KOJIMYECTBO 102
YACOB I1O
[TPOT'PAMME
IIpocreimme
reOMETPUUECKHUE
g)]fggf;;:.l nx 14 bu6mmoreka [{OK
https://m.edsoo.ru/7f415e2e
N3mepenue
FeOMETPUUECKHUX
BEJIMYUH
bubmmoreka [{OK
TpeyronbruKn 22 https:// m.edSO(])_.I ru/7f415e2e
[TapamnensHbie
IpsiMblE, CyMMa 14 bubnuorexa [JOK
YIJIOB https://m.edsoo.ru/7f415e2e
TpEyroJabHUKA
OKpYyXHOCTh U
KpYT. 14 bubnuoreka [JOK
I'eomeTpuueckue https://m.edsoo.ru/7f415e2e
MTOCTPOCHUS
ggfg&iﬁ;ﬁe A Bubmiorexa [IOK
N https://m.edsoo.ru/7f415e2e
3HaAHUH
OBUIEE
KOJIMYECTBO 68
YACOB I1O0
I[TPOI'PAMME
[IpencraBnenue 7 bu6moreka [IOK
JTAHHBIX https://m.edsoo.ru/7f415fdc
OnucarenbHas 8 bu6mmoreka [JOK
CTaTHCTHKA https://m.edsoo.ru/7f415fdc
Cnyvaiinas 6 bubnuoreka [JOK
W3MEHYHUBOCTD https://m.edsoo.ru/7f415fdc
BBenenue B 4 bu6mmoreka [JOK
Teopuio rpados https://m.edsoo.ru/7f415fdc
BeposarnocTs u
4acToTa 4 bubmuoreka [JOK
CITy4aifHOTO https://m.edsoo.ru/7f415fdc
COOBITHS
cOI/I6cOT6e]:/{l:flfI/I3eaiuHﬂ 5 Bubmiorexa LJOK
. https://m.edsoo.ru/7f415fdc
3HAHUM
OBIIEE
KOJIMYECTBO 34
YACOB I10
[TPOTPAMME
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8 kiaacc

Ne | Coneprxanue Matepuana Kou-Bo XapakTepucruka OCHOBHBIX BUJIOB
n/n 4acoB JIeSITeIbHOCTH YUCHHKA
Panuonanbublie 1poou (18 yacos)
1 PannonanbHble 1poOH U UX 3 @opMynHMpoBaTb ~ OCHOBHOE  CBOWCTBO
CBOMCTBA panMoHaTBEHON JpoOU U IPUMEHSTD €ro s
= npeoOpa3oBanusi  poOeil.  BeImosHATH
2 Cymma 1 pasHOCTS ApoGeit 4 CIIO)KCHHE, BBIYMTAHHE, YMHOXXEHUE W
3 Kourponbhas padora Nel 1 JIeTICHHE PAalMOHAJBHBIX APOOeH, a Takxke
BO3BEZICHUE JPOOH B CTENCHb. BBIMONIHATH
4 [IpousBenenue u yacTHOE 9 pasIHyHbe npeo6pasoBaHus
apobeit palMoOHAIBHBIX BBIPAXKCHUMN, JIOKA3bIBATh
5 Kontpomsnas pabora Ne2 1 TOKJIECTBA. 3HATh CBOMCTBAa (DYHKIMH Y=
raek#0, u ymeTb CTpouTh €€ TrpaduK.
Hcnonb3oBath KOMITBIOTEP TSt
UCCIICIOBAHMS  TIOJIOKEHUsT Trpaduka B
KOOPJMHATHON IIJIOCKOCTH B 3aBUCHMOCTH
ot K
1. KBagparTHbie kopHu (16 yacoB)
6 JleficTBUTENBHBIE YHCIIa 2 [IpuBoaUTE TPUMEPBHI PAUUOHAIBHBIX U
7 ApHpMeTIIcoKHi 7] UppaMOHAITBEHBIX qHCce. Haxomuts
. 3HaYeHHUs apUPMETHYECKHX KBaJPaTHBIX
KBaJIpaTHBIM KOPCHE KOpHEH, HCHOJb3ys IpU HEOOXOIUMOCTH
8 CBoiicTBa 2 KalnbKynaTop. Jloka3plBaTb TEOPEMBI O
apI/I(bMeTI/ILIeCKOFO KOpHEC us3 IIPOU3BCACHUSA u ,I[pO6I/I,
KBaJpaTHOro KOPHA TOXAECTBO = [a|, TNpUMEHITh HX B
9 KoHTpomsHas pabota Ne3 1 npeoOpazoBaHMIX BBIPpOKCHUH.
OcB0oOOXKIaTbCS OT HPPALMOHAIBHOCTH B
10 | [IpumeHeHue CBOMCTB 6 .
ApHdMETHIECKOTO 3HaMeHarelnsIx  Apobel  Buma
KBA/IPATHOTO KOPHS BBIHOCUTh MHOXXUTENIb 3a 3HAaK KOPHS H
BBIHOCUTh MHOKUTENb II0J] 3HaK KOPHS.
11 | KonrponbHas paborta Ned 1 Wcnosap30BaTh KBagpaTHBIE KOPHH IS
BBIPAXKECHUS IIEpPEMEHHBIX u3
reOMEeTpUYEcKuX M (usnueckux Gopmyi.
Crpoutrs  rpaduxk  GyHKUMH y= H
WITIOCTPUPOBATh Ha rpaduke e€ CBONCTBA
2. Kpaaparubie ypaBuenus (16 yacos)
12 | KBagpatHoe ypaBHEHHE U 7 Pemate xBajpaTHble ypaBHeHUs. HaxoanTh
€ro KOpHH noJI00pPOM KOPHHU KBaJIpaTHOTO YpaBHEHMUS,
ucnoib3ys Teopemy Buera. MccnemoBath
13 | KontponsHad pabota Ne5 1 KBaJ[paTHbIE YPABHEHUS MO TUCKPUMUHAHTY
14 | JIpobHBIe pallMOHANBHBIE 7 u  kodpdunmentam. Pemars napoOHBIE
ypaBHEHHS palroOHaTIbHBIE YPAaBHEHHsI, CBOJIS PEIICHUE
TaKUX  YpaBHEHMH ¢  MOCJIEIyIOUIIM
15 | Koutposbnas pabora Ne6 1 UCKIFOYCHHEM  MOCTOPOHHHMX  KOpPHEH.
Pemate TEeKCTOBBIE 3ajaud, MCIOJIB3YS
KBaJJpaTHbIE M JPOOHBIC YPaBHEHUS
3. HepaenctBa (16 yacoB)
16 | UncnoBble HepaBeHcTBA U | 7 | dopMynupoBaTh M JOKA3BIBATH CBOMCTBA
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HUX CBOMCTBA

17

HepasencrtBa ¢ ogHOM
MEPEMEHHOM U UX CUCTEMBI

18

Kontponsnas padora Ne§

YUCIIOBBIX  HEpPaBEHCTB.  lcronp30BaTh
amnmapar HEPABEHCTB JUISL OLICHKH
MOTPEIIHOCTH W TOYHOCTH MPUOTUKCHHUSL.
Haxomute mnepecedueHus u OOBEIUMHCHHE
MHOJKECTB, B  YAaCTHOCTHM  YHCIIOBBIX
MPOMEKYTKOB. Pemars JINHEHBIE
HepaBeHCTBa. PemaTe CUCTEMBI JIMHEWHBIX
HEPABEHCTB, B TOM YHCJIE TaKHX, KOTOPbIE
3aIlMCaHbl B BUJIC IBOWHBIX HEPABCHCTB

4. CreneHb ¢ neJbIM Moka3arejieM. ( 64acoB)

19

CreneHsn ¢ LUEIbIM
IIOKazaTelieM U €€ CBOMCTBA

5

20

KonTpomasnas pabora Ne9

3HaTh ONpeAeseHUEe U CBOWCTBA CTENEHU C
LenbIM nokasareneM. [IpuMeHaTs CBOMCTBA
CTENEHM C LeNbIM I[IOKa3aTeleM Ipu
BBINIOJTHEHUH BBIYHCIICHUI u
npeoOpazoBaHMiA BBIpOKCHUH.
Hcnons3oBars 3aIUCh quCell B
CTaHJAPTHOM BHUJAE JJIS BBIPDAKEHUS U
COIIOCTABJICHUS pa3mepoB 00BEKTOB,
JUINTEIBHOCTU TPOILIECCOB B OKPY)KAIOILIEM
MUpe.

[IpuBOUTH MpUMEpPBI PENIPE3EHTATUBHON U
HEpenpe3eHTaTUBHONW BBHIOOPKH. M3BiIeKaTh
uHbopMalMi0 M3 TaOJAMI] YacTOT W
OpraHu30BBIBaTh HMHPOpPMAIMIO B BHJE
TabMUI[ YacTOT, CTPOUTh WHTEPBAIbHBIM
pan. Hcnonb3oBaTh HarJsiiHOe
IIPE/ICTABIICHHE CTaTUCTUYECKOMN
nHpopMarui B BHJIE CTOJOYATBIX U
KpPYTOBBIX JarpaMm, ITOJINTOHOB,
TUCTOTPaMM

5. IlosTopenue (2 yaca)

24

HToroBast KOHTPOJIbHAS
pabota

2

YeTbIpexyro

JbHUKH (14 yacoB)

MHOroyrojasHUKU

2

[Tapannenorpamm u
Tpaneuus

6

[IpssmoyroabHUK, poMO,
KBaJIpaT

Pemenue 3amau

[EEN

KonTtpospHast padota Ne 1

OOBACHATS, 4TO TaKoe JIOMaHas,
MHOI'OYT'OJIbHUK, €r0 BEPLIMHBI, CMEXHBbIC
CTOPOHBI, JMaroHaiu, 1300paxarb U pacro-
3HaBaTh MHOTOYIOJIbHMKM Ha 4YepTeax;
[IOKa3bIBaTh 3JIEMEHTHl MHOIOYI'OJIbHHKA,
€ro BHYTPEHHIOIO U BHEIIHIOI 00JacTy;
(GopMynHUpOBaTh OIpeeNIEHUE BbIIYKIOrO
MHOTOYTOJIbHUKA; n300paxkaThb u
pacrio3HaBaTh BBIMYKJIbIE WM HEBBINMYKIIbIE
MHOTOYIOJIbHUKH;  (OpMyIHpOBaTh U
JIOKa3bIBaTh YTBEPXKACHUA O CyMME YIJIOB
BBIIIYKJIOTO MHOTOYTOJIbHHKA U CyMME €ro
BHEIIHUX  YIJIOB;  OOBSACHATH,  KakHe
CTOPOHBI (BEpIIMHBI) YETBIPEXYrOJIbHUKA
Ha3bIBAIOTCS NPOTUBOIIOJIOKHBIMU; (OPMY-
JMPOBATh OINpENeNICHUs] NapajenorpaMma,
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Tpanenuu, paBHOOEApEHHO u
IIPSIMOYIOJIBHOW Tpamnenui, NpsMOoyrojabHU-
ka, pom0ba, KBagpara; HU300paXkaTh U
pacro3HaBaThb 3T  YETBIPEXYTOJbHUKH,
dopmMynupoBaTh W JOKa3bIBaTh YTBEPK-
neHuss 00 WX CBOWCTBAaX M TPU3HAKAX;
pemarb 3a1a9u Ha BBIUMCIICHUE,
JI0Ka3aTelIbCTBO M MOCTPOCHHE, CBSI3aHHBIC
C OJTUMH BHUAAMH YETHIPEXYrOJHLHUKOB;
OOBSICHATh, KaKue JIBE TOYKH HAa3bIBAIOTCA
CUMMETPHUYHBIMU OTHOCHUTEIIBHO TPSMOMA
(Toukn), B KakoM ciydae (urypa
Ha3bIBACTCS CUMMETPUYHON OTHOCHTEIBHO
npsiMON (TOYKM) U YTO Takoe OcChb (LIEHTP)
CUMMETpHUH (PUTYPBI; TPUBOJUTH TPUMEPHI
duryp, 00amaronmx 0CeBOM
(meHTpambHOM) CHUMMETpPHEH, a TaKKe
IIpUMEpPBl  OCEBOM M ILIEHTPAIBHOMN
CHUMMETPUI B OKpyKaromen Hac
00CcTaHOBKE

2. Ilnomanp (14 yacoB)

6 [Tmomaae MHOTOYTOJIEHUKA 2 OOBACHATH, KaK MPOU3BOJUTCS H3MEPEHUE
7 IInmomane 6 IJIOMAZCi  MHOTOYTOJIbHUKOB, Kakue
napaiesiorpaMmma, MHOTOYTOJIbHUKHA Ha3bIBalOTCS PaBHO-

TPEYroJIbHUKA W TPAICIHH BEJIMKUMHU u Kakue
8 Teopema [Tudaropa 3 PaBHOCOCTaBIEHHBIMH; (OPMYIUPOBATH
9 Pemenwue 3amau 2 OCHOBHLIE CBOMCTBA IUIOIAEH U BLIBOJIUTH
10 | KontposbHas padoTa No2 1 C HMX TOMOLIBIO (GOpMyNIBl  IUIOLIACH
NPSIMOYTOJIBHUKA, Tapajuieiorpamma,
TPEYroJIbHUKA, TpaneIuu;
GopMyIMpOBaTE H  JOKa3bIBaTh TEOPEMY
00 OTHOIICHHWHU TUIOHIAJICH TPEYrOJILHUKOB,
UMEIOIINX o paBHOMY yriy;
GopMyIIMpOBaTh M JIOKAa3bIBaTh TEOPEMY
[Mudaropa u oOpaTHyl0 ei; BBIBOIUTH
bopmyy I'epona TUIst TUTOTIA M
TPEeyroJibHUKa;  peliath  3aJa4d  Ha
BBIUUCIICHUE u JI0Ka3aTeJIbCTBO,
CBsI3aHHBIC C (OpMYyJIaMH IUIONIANICH U
teopemoit [Tudaropa
3. Ilopoouble TpeyroabHUKHU (19 yacoB)
11 | Onpenenenue NoJOOHBIX 2 OOBACHATH MOHATHE MPONOPLHOHATIBEHOCTH
TPEYTrOJILHUKOB OTpE3KOB; (POPMYIHPOBATH  OMpPECICHUS
12 | [IpuzHaku nmogoOus 5 MOI00HBIX TPEYrOJIbHUKOB u KO-
TPEYTrOJIHLHUKOB s dunmenta noaodus; GopMyIupoBaTh H

JIOKa3bIBaTh TEOPEMBL: 00 OTHOLICHHUH
IoIaziel MOJOOHBIX TPEYTrOJILHUKOB,

0 TpHU3HAKax MoJ00Us TPEYroJbHUKOB, O
cpenHen JUHUM  TPEYroJbHHKa, O
NIEpPECEYEHNH MEMaH TPEYroJbHUKA, O MPO-
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MOPLIMOHAIIBHBIX OTpe3Kax B
IPSIMOYTOJIBHOM TPEYrOJIbHHUKE; OOBICHSATH,
YTO TaKOo€ METOJ NOoJ00Ms B 3aJadyax Ha
IIOCTPOCHUE, U  IPUBOJUTH  IIPUMEPHI
OPUMEHEHHS 3TOTO0 METO0Ja; OOBACHSATH,
KaK  MOXXHO  HCIIOJIb30BaTb  CBOMCTBA
0I00HBIX TPEYrOJIbBHUKOB B
U3MEPUTENIbHBIX pad0Tax Ha MECTHOCTH;

13

Kontponbsnas pabora Ne3

14

[Ipumenenne nmoao0us k
JI0Ka3aTeNbCTBY TEOPEM U
PELICHUIO 3a/1a4

15

CoOOTHOIICHUS MEXTY
CTOPOHAMH U yTJIAMHA
MPSIMOYTOJTBHOTO
TPEYroJbHUKA

16

KonTponsnas pabora Ne4

OOBSICHATD, KAK BBECTH MOHITHE I10I00US
JUISt IIPOU3BOJIBHBIX ¢buryp;
dbopmynrpoBaTh ompeeneHue i
WJUTIOCTPUPOBATH MTOHSTHS CUHYCa,
KOCHMHYca U TaHIe€HCa OCTpPOro yria
MPSIMOYT'OJIBHOTO TPEyroJbHUKA;
BBIBOJIUTH OCHOBHOE TPUTOHOME-
TPUYECKOE  TOXKAECTBO W  3HAYCHHS
CHHYyCa, KOCHHYCa W TaHTE€HCa JJIsl YIJIOB
30°, 45°, 60°; pemaTh 3a/1a4u, CBSI3aHHBIE
¢ momobweM  TPEYroJbHHUKOB,  JUIsI
BBIYHCIICHUS 3HAYEHHUH
TPUTOHOMETPHICCKUAX GbyHKITHI
HCIOJIb30BaTh KOMITBIOTEPHBIC
IPOTPAMMBI

4. OxpyxHocTtb (17 yacoB)

17

KacaTtenbHast kK OKpYXHOCTH

3

18

LlenTpanpHble U BIUCAaHHBIE
yTJIbI

4

19

UYetbipe 3amevaTesbHbIe
TOYKH TPEYroJIbHUKA

20

Broucannag u onmcansas
OKPYXHOCTH

21

Pemrenue 3agau

N

22

KonTponpHas pabora Ne5

HccnenoBaTh B3aMMHOE PACIOJIOKEHUE
npsIMO M OKPYKHOCTH; (POPMYIHPOBATH
OTIpeieNIecHue KacaTeJbHOM K OKpYX-
HOCTH; (OpPMYIHpPOBAaTH U JI0OKA3bIBATh
TEOpEMBbI: O CBOWCTBE KacaTelIbHOM, O
IMpU3HaKe KacaTeslbHOM, 00 oTpe3kax
KacaTeJIbHBIX, TPOBEIEHHBIX U3 OJHOMN
TOYKHU; dbopMynupoBaTh  HOHATHUSA
LHEHTPaJbHOTO yIJia W TPAAYCHOU Mepbl
Iyl OKPYKHOCTH; (OpPMYyIUpOBaTh U
JIOKa3bIBaTh TEOPEMBL: O BIUCAHHOM
yrie, O  TPOU3BEICHUM  OTPE3KOB
nepeceKauxcs xopa; (popmynupoBath
U JI0Ka3bIBaTh TEOPEMBI, CBS3aHHbIE

c 3aMevaTelbHbIMU TOYKAMH
TpEeyrojJbHUKa: O OHCCEeKTpuce yria Hu,
KaK CIIEJICTBUE, 0 nepeceyeHnH
OucceKkTpuc TPEYTrOJIbHHKA; 0
CEepPEeIMHHOM NEPHEHAMKYIApE K OTPE3KY
U, KaKk CIEACTBHE, O I[EepPECCUCHUHN
CEepPEeIMHHBIX NEePHEHANKYIISIPOB K
CTOpPOHAaM TPEYrOJIbHUKA; O MEepPEeCcCUCHUN
BBICOT TpEYrolibHUKA; (QOpMYIHpPOBATH
ompeieNIeHUs. OKPYKHOCTEM, BIIUCAH-

HOM B MHOTOYT'OJIbHUK M ONHCAaHHOW OKOJIO
MHOTOYTONBHUKA;  (HOPMYIUPOBATH u
JOKa3bIBaTh TEOPEMBI: 00 OKpPYKHOCTH,
BIMCAHHOU B TPEYTrOJIbHUK; 00
OKPYXHOCTH, ONMCAaHHOU OKOJIO
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TPEYroJbHUKA; O  CBOWCTBE  CTOPOH
OIIMCAHHOTO I-IGTI:IpéX}’I‘OJIbHI/IKa; (6]
CBOWMCTBE YIVIOB BIIMCAHHOIO YETHIPEX-
YroJibHUKA, pC€liaTh 3ala41 Ha BBIYUCIICHUC,
JI0Ka3aTeNbCTBO U MOCTPOEHHE, CBS3aHHbBIE
C OKPYXHOCTBIO, BIIMCAHHBIMU

n OIIMCaHHBbIMHU TPCYroJbHUKaMHU n
YETBIPEXYTOJIbHUKAMU;

UCCIIEJIOBaTh  CBOWCTBAa  KOH(UIypauui,
CBA3aHHBIX C OKPYXHOCTbIO, C IIOMOIIbIO
KOMIIBIOTEPHBIX IIPOrPaMM

5. IloBTopenmne. Pemenne 3aaa4 (4 yaca)

Ne | Conepkanue matepuana Kou-Bo OnexTpoHHbIE (U(POBHIE)
n/m 9acoB o0pazoBaTesbHbBIE PECYPChI
1 OnucarenpHas bubmnoreka LJOK
crarucTuka. PaccenBanue 4 https://m.edsoo.ru/7f417{b2
JTAHHBIX
2 bu6mmoreka [IOK
Muoxectrsa 4 https://m.edsoo.ru/7f417fh2
3 BeposiTHOCTB citydaitHOTO 4 bubnuorexa [JOK
COOBITHS https://m.edsoo.ru/7f417fh2
4 Bgenenue B Teoputo 3 bubmuoreka [JOK
rpadoB https://m.edsoo.ru/7f417{b2
S CrnydaiiHple COOBITHS 8 bubmmorexa LIOK
https://m.edsoo.ru/7f417fh2
6 O6o06menHue, 3 bu6mmoreka [IOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo0.ru/7f417fb2
9 kJaacc
No Conepxanue marepuana Kou-Bo XapakTepucThKa OCHOBHBIX BHUJIOB
1/ 4acoB NeSITeIbHOCTH YUYEHUKA
1. KBagparuunas ¢pyukuus (22 yaca)
1 OyHKIMKM 1 UX CBOWCTBA 5 Boruncnate 3HaueHUs (QYHKIUHU, 3a1aHHOU
o OpMyJIOl, a TakkKe JOBYMS U Tpems
2 Kpazpatuiii TpéxtcH 4 $05M§naMn. OHI/ICLIBaT}I:M CBOI7IPCTBa
3 KonTpomnsnas padora Nel 1 yHKUMH HAa OCHOBE MX TIpadHUICCKOro
MPEJICTaBICHHUS. HutepnpetupoBath
rpaduxu peanbHBIX 3aBHCHUMOCTEIA.
[Toka3pIBaTh CXxeMaTHYECKH MOJOKEHHE Ha
KOOPJIMHATHOMH  TJIOCKOCTH  TpaduKoB
dymknmity=ax?,  y=ax?+n,  y=a(x-m)2.
Crpouts rpaduk QyHkimu y=ax’+bx+c,
YMETh YKa3bIBaTh KOOPAMHATHI BEPIIUHBI
napaboJbl, ed 0Ch CUMMETPUH,
HaIpaBlIeHUE BETBEH MapadoIIbL.
4 KBagpatnunas GyHKIUS U 8 N306pakath CXEMaTHUYECKH rpadux
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e€ rpaduk Gyakuun y=x" ¢ Y€THBIM M HEYETHBIM N,

5 Crenennas QyHKIS. 3 HBHI/IMaTL CMBICHI  3amhced  BHUa 5«“3,
Kopens N-ii crenenu ¥d, 1 T4, TlI€ea— HEKOTOPOE YHCIIO.

NMmers npencraBieHHe O  HAXOXKIACHUU

6 Konrposshas padora Ne2 1 KOpHEH N-i CTEIEHU C  TOMOIIbBIO

KaJIbKYJIATOPA
2. YpaBHeHHUsI 1 HEPABEHCTBA ¢ 0/IHOI nepeMeHnHoii (14 yacos)

7 YpaBHEHHUs C OHOU 8 Pemrare ypaBHEHMS TpeTbed U 4YETBEPTOU

IIEpeMEHHON CTENEHH C I[IOMOULIbI0 DA3JIOKEHUsS] Ha
- MHOKUTEIM U BBEJIEHUS BCIIOMOTaTEJIbHBIX

8 HepaBeHCTBUa € ORHOH 5 IIEPEMEHHbIX, B  YaCTHOCTH  peliaTh
TICpEMCHHON OMKBaJpaTHbIE ypaBHEHHUS. Pemats

9 KOHTpOJ'IBHafl pa60Ta Ne3 1 I[pO6HI>I€ panoOHAIIbHBIC YPABHCHUA, CBOIS

UX K LIEJbIM ypaBHEHUSIM C IOCIETYyOLIEH
IIPOBEPKOM KOPHEH.

Pemrare HepaBeHCTBa BTOPOM  CTEIICHH,
UCHOJIB3Ysl Tpaduyeckue NpeCTaBICHHUS.
Hcnonb3oBaTh METOJ HMHTEPBAJIOB  JUId
pelIeHHsT  HECIOXHBIX  palMOHaJIbHBIX
HEPABEHCTB

3. YpaBHeHHsI H HEPABEHCTBA ¢ IBYMs nepemMeHHbIMHU (17 yacoB)

10 | YpaBHeHHs ¢ IByMs 12 Crpoutb rpauku ypaBHEHHH C AByMS
MEpEeMEHHBIMU U UX NEPEMEHHbBIMH B TPOCTEHIINX clydasx,
CUCTEMBI Korja rpagukoM — SBJISETCS  IpsAMas,

napabora, runepboa, OKPY>KHOCTb.

11 | Hepasencrsa c asyms 4 Hcnonp3oBath uX A rpapuueckoro
TICpEMCHHBIMH H HX peuieHusT CUCTEM YPAaBHEHUW C JIBYMs
CHCTCMBI NIEPEMEHHBIMHU.

12| Kontponshas pabota Ned 1 Pemars cnoco®oM MOJCTAaHOBKU CHUCTEMBI

JIBYX YPaBHEHUU C JIByMs [IEPEMEHHBIMU, B
KOTOPBIX OJHO YpaBHEHHUE NEPBOI CTEIEHH,
a Apyroe — BTOpPOM CTENEHHU.

Pemate TekcTOBBIE 3aJauM, MCHOJIB3YS B
KayecTBe airedpandeckoil MoJeian CUCTEMY
YpaBHEHUH BTOPOM CTENEHU C JBYMS
NIEPEMEHHBIMHU;  PEIIaThb  COCTaBJICHHYIO
CHUCTEMY, HHTEPIIPETUPOBATh PE3YIbTAT

4. ApudmMernyeckasi u reoMerpudeckasi nporpeccuu (15 yacon)

13 | Apudmerndeckas 7 [IpuMeHATh WHICKCHBIE O00O03HAYEHUS IS

nporpeccust YJIEHOB nocienoBaTenbHocTel. [IpuBoanute

IIpUMEpPBl  3aJaHUs  IOCJIEN0BATEIBHOCTEN
dopmynoit N-r0  uleHa U PEeKyppEeHTHOM
bopmynoi.

BriBoauTh (dopmyIbl N-TO YJIeHa
apudMeTHIecKoit IIPOrPECCUM u
FEOMETPUYECKOM  IIPOrPECCHM,  CYMMBI
HEepBbIi N WIeHOB  apupMeTHYecKon U
FeOMETPUYECKOM  IIPOrpEeCcCHil,  pelaTh
3aJaud C UCMOJb30BaHUEM 3TUX (opmyi.
Jloka3bIBaTh XapaKTEpUCTUYECKOE CBOWCTBO
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apudmeTnueckon U
IIPOrPECCUM.

reoOMETPUYECKOMN

14 | KonrtponbHas pabora Ne5 1 Pemate 3amaun Ha CJOXHBIE NPOLIEHTHI,
15 | Teomerprcoran 5 UCIIOJIB3YS pu HEOO0X0IMMOCTH
KaJIbKYJIATOP
nporpeccust
16 | KontpombHas pabora Ne6 1
5. DJieMeHTHI KOMOMHATOPUKH H TEOPUH BEPOSITHOCTEI (22 yaca)

17 | IlpencraBiieHne TaHHBIX 1 N3Bnekarh u mpeoOpa3oBEIBATH

18 | OmmcarenpHas CTaTUCTHKA. 2 UH(POPMALINIO, TIPE/ICTABICHHYIO B
PaccenBanue naHHBIX Pa3num4HpIX UICTOYHKKAX B BUJIE TAOJIHII,

19 | MuoxecTBa 1 quarpamm, rpaduKoB, PEICTaBISATh

20 | Beenenue B Teopuro rpados 3 JlAHHBIE B BUJIE TAOJINL, HarpaMmm,

21 CnyqaﬁHa;[ NU3MEHYUBOCTD. 6 Fpa(i)I/IKOB. Hcnonws3oBaTh onncaTenbHBIC
CiyqaiiHble cOOBITHSL. XapaKTEPUCTUKU /11 MACCUBOB YHCIIOBBIX
BGPOXTHOCTB ¥ 4acToTa JAaHHBIX, B TOM YUCJIC CPCAHUC 3HAYCHUSA U
CITYJaitHOTO Mepbl paccenBaHus. HaxoauTh 4acToTsl
COOBITHS 3HAYEHUH ¥ 4aCTOTHI COOBITHS, B TOM YHCJIE

22 | DneMeHThl KOMOMHATOPHKH 2 TONIB3YsACh PE3yNbTaTaMU NPOBEAEHHEIX

23 | [eomeTpHueckas 1 u3MepeHuil 1 HabmoeHuil. Pemars 3agaun
BEPOSTHOCTD OpraHU30BaHHBIM NIEPeOOPOM BaApUAHTOB,

24 | Ucnwiranus Bepuymm 2 a TaKXe C UCI0JIb30BAHUEM

25 | CrydaiiHas BenmduHa 3 KOMOMHATOPHBIX MTPaBUII U METO/I0B.

26 | OBoGIIEH e I KOHTPOITD 1 Haxoautb BEpoOsITHOCTH CITydalHBIX

COOBITHI B U3yYEHHBIX OTBITAX, B TOM
YHClie B OTIBITaX C PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX
UCIBITAaHUHN 10 TIEPBOTO ycIiexa, B CEpUsiX
ucnbiTanuit bepaymm. Umets
MPEJCTABIICHUE O CIIyYalHOW BEJIUYUHE
U O pacrpeesieHuu BEPOSTHOCTEH.
HmeTh nipeacTaBieHne 0 3aKOHe OOJIBIINX
yucell KaKk 0 IPOSIBICHUH 3aKOHOMEPHOCTH
B CJIy4allHOM U3MEHUYUBOCTH U O POJIU
3aKOHAa OOJBIIMX YHUCEN B IPUPOJE U
0oO0111eCTBE.

6. IMoBTopenue (12 yacoB)

27 | UtoroBast KOHTPOJIbHAS 2
paborta

1. BekTopsl (8 yacoB)
1 [TonsTue BekTopa 2 DopMynHpOBaTH onpeneaeHus u

2 CrnoxeHue 1 BbIUUTaHUE WUTIOCTPUPOBATh TOHATHS BEKTOpa,  €ro
BEKTOPOB 3 JUIVHBI, KOJUTMHEAPHBIX U PpaBHBIX

3 BEKTOPOB;  MOTHBHPOBATH BBEJ/ICHHE

MOHATHM W JIEUCTBUM, CBS3aHHBLIX C

BEKTOPAMHU, COOTBETCTBYIOIIUMH

puMepamu, OTHOCSIILIUMUCS K
YMHOK€EHNE BEKTOPA Ha GU3NYECKUM  BEKTOPHBIM  BEJIHYMHAM;
yucio. [Ipumenenue MPUMEHATHh BEKTOPHI U JACUCTBUS HaJ HUMU
BEKTOPOB K PEIICHUIO 3a/1a4 3 MIPU PELICHUH F€OMETPUUECKHUX 3a/1a4

2. Metoa koopaunat (10 yacoB)
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4 Koopaunats! BekTopa 2 OOBACHATD W WUIIOCTPUPOBATh IOHSITUS
5 [Ipocreitmme 3amaun B 2 MPSMOYTOJIBHOM ~ CHCTEMBI  KOOpAMHAT,
KOOpAMHATAaX KOOPAWHAT TOYKU U KOOPJHHAT BEKTOPA;
6 YpaBHEHHUS OKPYKHOCTH U 3 BBIBOJIUTH M HCIIOIB30BATh IIPU PEIICHUU
psAMOK 3agad  (OpMYJIBl KOOPAMHAT CEPEIHHbI
7 Pemienue 3a1a4 2 OTpPE3Ka, IJIMHBI BEKTOpPA, paCCTOAHUA
8 KonTponsnas padora Nel 1 MEXAy  IByMS  TOYKAMH,  ypaBHCHMS
OKPY)XKHOCTH M TIPSIMOH
3. CooTHOIIEHHS] MeXKIAY CTOPOHAMM M YIJIaMHU TpeyrojbHuka. CkajisipHoe
npou3BeaeHue BeKTopoB (11 yacos)
9 CuHyc, KOCHHYC, TAHT€HC 3 @opMyaMpoBaTh U WUIUIIOCTPUPOBATH
yria OTpeaesICHUs CHUHYyCa, KOCHHYcCa,
10 | CooTHomIeHHUS MEXKTY 4 TaHreHCa U KOTaHreHca yrio ot 0 g0
CTOPOHAMH U yrIaMHu 180°; BBIBOIUTH OCHOBHOE
TPEYroJIbHUKa TPUTOHOMETPHUECKOE TOXKAECTBO U (op-
11 | CxanspHoe npou3BeAeHHE 2 MyJbl TpuUBENEHUs; (GopmMynupoBaTh U
BEKTOPOB JIOKa3bIBaTh  TEOPEMBI  CHHYCOB u
12 Pemrenne 3amau 1 KOCHHYCOB, MIPUMEHSATD 150:¢ pu
13 | KonTpoasHas padota Ne2 1 PCIICHNN  TPEYrOJbHUKOB; OOBACHATH,
KaK WCIIOJIB3YIOTCSI TPUTOHOMETPHUYECKHE
dbopmMyIBl B M3MEPUTEIBHBIX padoTax Ha
MECTHOCTH; bopMynupoBarth
OTIpENIeNIEHUsl YIila MEXJy BEKTOpamMH U
CKISIPHOTO  TIPOM3BENICHHUSI  BEKTOPOB;
BBIBOJIUTH dbopMyny  CKalsSIpHOTO
MIPOU3BEICHUS yepes KOOPJMHATHI
BEKTOPOB; (dbopMynHpoBaTh u
000CHOBBIBATH YTBEPKJIEHUE O CBOMCTBAX
CKaJISIPHOTO MPOU3BEACHHUS; NCIIOIB30BATh
CKaJsIpHOE MPOU3BEACHHUE BEKTOPOB IMpHU
pelIeHnu 3a1a4
4. Jl1uHA OKPYKHOCTH M IJIomaab kpyra (12 yacon)
14 | IIpaBuabHBIC 4 DopMyTHpOBaThH ompeieIcHUue
MHOTOYTOJIbHUKH MIPaBUJIBHOTO MHOTOYTOJIbHUKA;
15 | JInunHa oKpyKXHOCTU U 4 dbopMynupoBaTh U JOKa3bIBaThb TEOPEMBI
IIoHaAb Kpyra 00 OKpYXHOCTSIX, OIHCAaHHOH OKOJIO
16 | Pemenue 3agau 3 IIPABUJIBHOTO MHOTOYTOJIbHUKAa U
17 KontponbHas padoTa Ne3 1 BIIMCAaHHOM B HEro, BBIBOJUTbL U
UCI0JIb30BATh (hopMybI s
BBIUMCIICHUS  IUIOIIATU  IPABHIIBHOTO
MHOTOYTOJIbHUKA, €ro CTOPOHBI u
panuyca BIIMCAHHOM OKPY>KHOCTH;
pemiarth 3a/1a4u Ha IIOCTPOEHHUE
MPaBWIBHBIX ~ MHOTOYTOJBHHKOB;  00B-
SCHATh TOHSATHS IJIUHBI OKPYXHOCTU U
IUIOMIAAW  KPYTa; BBIBOJUTH  (HOPMYIIBI
JUIS BBIYHUCIICHUS JUIMHBI OKPYXHOCTHU
W JUIMHBl JyTHU, TIUIOMAAN Kpyra U
IUIOIAM KPYrOBOTO CEKTOPA; MPUMEHSTh
7T POPMYIIBI IPH PEIICHUH 3a7a4
5. /IBu:kenus (8 yacoB)
18 Tlonarue nBkeHUS 3 OOBSACHATH, UYTO Takoe OTOOpakeHue
19 | IlapannenbHbIN IEpeHOC U 3 TUIOCKOCTH Ha cebs
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HOBOPOT

20

Pemenue 3amau

21

KonTtponeHas padota Ned

U B KakOM CJydae OHO Ha3bIBaeTCA
JABHUXXCHHUEM ITNIOCKOCTH, 06’I:SICH$ITB, 4qTo
TaKO€ OCEBasi CHUMMETpPHSA, LIEHTpaIbHAas
CUMMETpHs, NapaJljIeIbHBIM IIEPEHOC U
MOBOPOT; 0OOCHOBBIBAT, 4TO 3TH
OTOOpa)keHUsI  IUIOCKOCTH  Ha  ce0s
SABJIAKOTCA JBUXCHUAMU, O6”I>$ICH$ITI),
KakOBa CBiA3b MCKAY ABWXKXCHUAMHU U
HaJIOXKCHUSAMU HUIUIIOCTPUPOBATH
OCHOBHBIC BHbI HBH)KGHHﬁ, B TOM YHCJIC
C IIOMOIBI0 KOMIIBIOTEPHBIX IIPOTPAMM

6. HawaibHble cBeleHUs1 U3 cTepeoMeTpu (8 4acoB)

22

MHororpasHukH

4

23

Tena u nmoBepxHOCTH
BpallleHUs

4

OOBACHATb, UYTO TAaKOE€ MHOTIOIPAaHHUK,
ero rpaHu, péOpa, BEpLIUHBI, IUArOHAIH,
KaKoi MHOTOTPaHHHUK Ha3bIBACTCS
BBIMYKJIBIM, ~ YTO  Takoe  N-yroyibHas
npu3ma, €€ OCHOBAHWS,

OOKOBbIE TpaHU U OOKOBbIE pEOpa, Kakas
npu3Ma Ha3bIBae€TCS TPSAMOM H  Kakas
HAKJIOHHOH, YTO TaKOe BBICOTA TPU3MBI,

Kakast npmMa HA3bIBACTCA
MapaJUIeNIETATIENOM " Kakou na-
pajuienenumnen Ha3bIBAETCS
MPSIMOYT OJIbHBIM; dbopMynupoBath H

00OCHOBBIBATh YTBEPXKJICHUS O CBOWMCTBE
JIMaroHaje MapaJuiesenuIeaa u 0
KBaJpaTe JUMAroHalld  IPSIMOYTOJBHOTO
napajieNienumnena; OObSICHATh, YTO TaKOe
00béM  MHOTOTpaHHWKA; BBIBOJUTH (C
noMo1nbto npuHimna Kaaasepn)

bopmyny 00béMa MPSMOYTOJIBHOTO
napajuielienunena; OObICHATH, KaKoii
MHOTOTPAaHHHK HA3bIBACTCS MUPAMUJIOMN,
YTO TAaKO€ OCHOBaHWE, BEpIINHA, OOKOBBIC
rpaHd, OokoBble p&Opa ®  BBICOTA
NUpaMUIbl, Kakas [HUpaMHuIa Ha3bIBaeTCs
NpaBWIbHOK,  4YTO  Takoe  amnodema
NPaBUIBHOMN MTUPAMUIBI, MPUBONUTH
dopmyny o0bEMa mUpaMHIbI; OOBICHATS,
KaKoe TeJIO Ha3bIBACTCS IMJIMHIPOM, 4YTO
TaKO€ €ro OCh, BBICOTA, OCHOBAHWS,

panuyc, 60oKoBast IIOBEPXHOCTb,
oOpazytomue, pa3BepTka  OOKOBOM
HOBEPXHOCTH, KaKUMHU bopmynamu

BBIpAXalOTCs 00BbEM M IUIOIIAJb OOKOBOIA
MOBEPXHOCTU LMJIMHAPA; OOBICHATH, KaKOe
TEJIO Ha3bIBAETCA KOHYCOM, YTO TaKOE €ro
OCbh,  BBICOTa,  OCHOBaHHe, OOKOBas
MOBEPXHOCTh,  OOpasyiolue, pa3BepTKa
60KOBOM MOBEPXHOCTH, KaKUMHU
dopmynamu BbIpaxaercss o0beM KOHyca U
1011 /1b 60KOBOM MIOBEPXHOCTH;
OOBSICHATD, KaKasl IOBEPXHOCTh Ha3bIBAETCS
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cepoil ¥ Kakoe TEJIO Ha3bIBAETCS IIApOM,
YTO TakKoe paauyc U jauamerp cdepsl
(mapa), KakuMu (OpMYJIaMU BBIPAKAIOTCA
o0beM mapa W  MIom@Aab  cdepsl;
n300paXkaTh M pPacro3HaBaTh Ha PUCYHKaX
npusMy, [apajUieNenuIe], OUpaMUuIy,
LWIMHJIP, KOHYC, 11ap.

7. OO0 akcuomax niaHuMeTpuu (2 yaca)

8. IToBTopenme. Pemenne 3a1a4 (9 yacon)

YUYEGHO - METOJNYECKHUE CPEJACTBA OBYUYEHUSA

Ocnognas numepamypa:
1. Anrebpa. 7 xmacc: y4yeOHUK [Jisi 00IIe00pa3oBaTeNIbHBIX OpraHU3aIuili
/1O.H.MakapsiueB, H.I''Munmiok, K.M.Hemkos, C.b.CyBopoBa, Mockaa:
[Ipocsemenue, 2023 roxa.
2. Anrebpa. 8 wmacc: y4eOHUK mJig 001Ieo0pa3oBaTeIbHBIX OpTraHU3alUuil C
npuia.Ha 37ekTpoH. Hocutene [HO.H.MakapeiueB, H.I'.Munmiok, K.M.Hemikos,
C.b.CyBoposga; nog pen. C.A. Tenskockoro. Mocksa: [Ipocsemienune, 2014 rog.
3. Anrebpa. 9 xmacc: ydeOHHMK Juisi 0OIIeoOpa3oBaTeNbHBIX OpraHU3aIuni
/1O.H.Maxkapsrues, H.I''Munmgiok, K.M.Hemkos, C.b.CyBopoBa; moa pex.
C.A.TenskoBckoro. Mocksa: IIpocsemenue, 2019 rog.
4. Teomerpusi. 7 — 9 kiaccol: y4eOHHUK I 00111€00pa30BaTEeIbHBIX OpraHU3aIMi
/ JI.C.Atanacsan, B.®.byry3oB, C.b.Kagomues u ap., M.: IIpocBemenne, 2015
TO/I.
5. Maremaruka. BepossTHOCTB U cTatucTuka: 7-9-¢ Kiacchl: 0a30BbIi YPOBEHbD:
yaeOHUK: B 2 yacTax, 7-9 kimaccel/ Beiconkuii U.P., Slmenko U.B.; mox pen.
Amenko U.B., Axunoneproe ob6mectBo «M3narensctBo «IIpocsemnienney, 2023
roJI

Jlononnumenvuasa 1umepamypa
1. JlmmakTudeckwe Marepuanbl 1o anredpe s 7 kiacca, JI.M.3BaBwu,
JI.B.Ky3nenona, C.b.CyBopoBa M.: IIpocsemienue, 2017 rog.
2. JlumakThueckwe Marepuanbl 1o anrebpe s 8 wiacca, B.M.JKoxos,
10.H.Makapsrues, H.I'.Munmtok, M.: [Ipocsemenne, 2015 rog.
3. Jupgakthueckue wMaTepuanbsl To aiareope g 9 kiacca, JI.M.3BaBuuy,
JI.B.Ky3nenona, C.b.CyBopoBa M.: IIpocsemienue, 2019 rog.
4. JlupgakThyeckue Marepuaibl o TeoMmeTpun i 7 kinacca, b.I.3us,
B.M.Meiinep, M.: IIpoceemienue, 2016 rog.
5. JlupakTudeckue wmaTepuanbl MO reoMerpuum i 8  kiacca, b.I'.3uB,
B.M.Meiinep, M.: IIpoceemienue, 2016 rog.
6. JlunakTuyeckue marepuanbl mo reomerpum s 9 kmacca, b.I.3uB, M.:
[Ipoceemenue, 2017 rog.
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

bu6mnorexa IIOK

https://m.edso00.ru/8866b724, https://m.edsoo.ru/8866ch6a , https://m.edsoo.ru/8866c5c0 ,
https://m.edso0.ru/863ec324, https://m.edsoo.ru/8866c¢7be, https://m.edsoo.ru/863ec78e,
https://m.edsoo.ru/7f4211de, https://m.edsoo.ru/7f421382, https://m.edsoo.ru/7f42154e,
https://m.edsoo.ru/7f4218be, https://m.edso0.ru/8866c3ea, https://m.edsoo.ru/863ed602.

Ilepeuens neodxo0umozo ob6opyoosanus

A — nemoHcTpanMoHHBIA HK3eMmuiap (1 9K3., KpoMmMe cCHenHaIbHO
OTOBOPEHHBIX CIIy4acB),

K — moJiHbI# KOMITIEKT (MCXO/Is U3 PeaibHOM HAIOJIHAEMOCTH Kiacca),

@ — KOMILIEKT i1 GPOHTAIBLHOM pabOThl (IPHUMEPHO B JBa pa3a MECHBIIIE,
YEeM TIOJTHBIM KOMILUICKT, TO €CTh HE MEHee | 9K3. Ha IBYX Y4alluXxcs),

I — xoMIieKkT, HEOOXOMUMBIN JUIsI MPaKTUYSCKOH padOThl B Tpymmax,
HACUYUTHIBAIOIIMX 110 HECKOJIBKY ydamuxcs (6-7 2K3.).

Ne HaumeHoBaHusi 00b€KTOB U CPEACTB Heo0xonumoe IMpouenT
n/n MaTepPUAJIbHO-TEeXHUYECKOr0 odecredeHust KOJINYEeCTBO o0ecreueH-
HOCTH
1. BUBJINOTEUYHBIN ®OHJI (KHUTOITEYATHASI IPOAYKIUS

1.1 CrtaHzmapT OCHOBHOTO 00111eT0 00pa30BaHUsI 110 ji| 100
MaTeMaTHKe

12 [IpumepHas mporpamMmma OCHOBHOT'O OOIIIETro ji| 100
00pa3oBaHus 0 MAaTEMAaTHKE

1.3 ABTOpCKHE MPOTPaMMBbI TI0 KypcaM MaTeMaTHKH ji| 100

1.4 Yyebuuk no anredpe s 7 Kimacca K 100

1.5 Yyebuuk mo anredpe i 8 Kimacca K 100

1.6 VYyebnuk mo anredpe st 9 kimacca K 100

1.7 YueOHuk 1o reomerpuu 7-9 kiacc K 100

1.8 Pabouyas TeTpanp o anredpe s 7 Kinacca K 0

1.9 Paboyas TeTpanp 1o anredpe s 8 Kimacca K 0

1.10 JlugakTuyecKkue MaTepuasbl 1Mo anreope s 7 (6)) 100
KJracca

1.11 JlugakTudeckue MaTepuabl 1Mo anreope s 8 (6)) 100
KJ1acca

1.12 Jlunaktuyeckue MaTepuansl o anredpe s 9 D 100
KJ1acca

1.13 JlugakTuyeckue Matepuaisl o TeOMETpUN i 7 D 100
KJ1acca

1.14 JlugakTuyeckue Matepuaisl o TeOMETPUN i 8 D 100
KJ1acca

1.15 JlunakTuyeckue MaTepuaisl o TeoMeTpuu i 9 D 100
KJ1acca

1.16 COOpHHK KOHTPOJIBHBIX paboT 1o airedpe st 7 o 20
KJ1acca
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1.17 COOpHHK KOHTPOJIBHBIX padoT 1o anredpe s 8 ) 20
KJjacca
1.18 COOpHHK KOHTPOJIBHBIX paboT 1o anredpe s 9 ) 20
KJjacca
1.19 COOpHHKH SK3aMEHAIIMOHHBIX PadoT AJIst K 100
MIPOBECHUS TOCYIaPCTBEHHOM (UTOTOBOM)
aTTeCTAllMU IO MaTeMaTHKe
1.20 Hayunas, HayuHO-TIOMyJIIpHAsi, HICTOpUYECKas IT 70
JuTeparypa
1.21 CripaBouHble 10coOus (SHUUKIIONEINH, CIOBaPH, IT 70
COOPHHUKHU OCHOBHBIX ()OPMYJI U T.I1.)
1.22 Metoanueckue mocoOus ISl YIUTEIs I 100
2. INEYATHBIE U3JJAHUA
2.1 Tabmuie! o anredpe s 7-9 kimacca Ji| 80
2.2 Tabnuiel o reomerpun uist 7-9 Kiacca I 50
2.3 [TopTpeTsl BBIIAIOIINXCS AeATeNed MaTeMaTHKU I 80
3. MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIE CPE/ICTBA
3.1 MynbTuMenitHbBIe 00yJaroIIne MPOTrPaMMBbI U JYT1 60
AIIEKTPOHHBIC YIeOHBIE H3/IaHUS TI0 OCHOBHBIM
paszzenaM Kypca MaTeMaTHKH
4. Texauueckne cpeacTBa 00yIeHus
4.1 MynbTUMeTHIHBIA KOMIIBIOTEP Jil| 0
4.2 Ckanep Ji 0
4.3 [TpunTep NazepHbIi ji| 0
4.4 KonmpoBanpHbIii anmapar Ji| 0
4.5 MynbTUMETUATIPOEKTOP ji| 0
4.6 CpencTBa TeIeKOMMYHUKAITUH Ji| 0
4.7 JnanpoexTop miau rpadonpoekTop (OBepxd) ji| 0
4.8 DKpaH (Ha MTaTUBE WU HABECHON) Ji| 0
5. YUYEBHO-ITPAKTUYECKOE 1 YYEBHO-
JIABOPATOPHOE OBOPYJIOBAHUE
5.1 AyauTopHas JI0CKa ¢ MAarHUTHOM MOBEPXHOCTHIO U ji|
HAa0OPOM MPHUCTIOCOOJICHHIH ISl KPETIIICHUS
TaOJINILL
5.2 Jlocka MarHuTHas ¢ KOOPJIMHATHON CETKOM ji| 100
5.3 KoMIiekT HHCTpYMEHTOB KJIaCCHBIX: JTMHEHKA, pi 100
Tpancnoptup, yroibauk (300, 600), yronpHuK
(450, 450), upkynb
5.4 KoMruiekT ctepeoMeTpuiecKux Tel ji| 80
(IeMOHCTPAIMOHHBIN )
5.6 Hab6op miianumerpuueckux puryp O 80
6. CIIEHMAJIM3NPOBAHHASA YYEBHA A
MEBEJIb
6.1 KoMnproTepHslii cTO Dl 0
6.2 HIka¢ cekuroHHBIN I XpaHeHHUs 000pyJOBaHUs Dl 100
6.3 HIkad cekuMOHHBIN 151 XpaHEHUS JTUTEPaTyphl U i 100
JI€MOHCTPAIIMOHHOTO 000py10BaHMs (C
OCTEKJICHHOM CpeJTHel 4acThIo)
6.4 CreHn SKCIO3UIIMOHHEIN pil| 100
6.5 Smuky 1715 XpaHeHus TaOJInI pil| 100
6.6 IItatuB i1t TaOIHIL pil| 0
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