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IMosicuuTeILHAS 3aNIMCKA

[TporpammarnomareMaTUKEyTIy 0JICHHOTOYPOBHSIUTSIO0y ato X csi 7—9KI1accoB
pazpaborananaocHoBePI"OCOOO.

B pabouyro mporpammy ObUIM BHECEHbI M3MEHEHHs Npuka3z  MunnpocsemeHus: Poccun ot
09.10.2024 N 704 «O BHeCEHUM U3MEHEHUN B HEKOTOpPbIE IIPpHUKa3bl MUHUCTEPCTBA IPOCBELICHUS
Poccuiickoit ®enepanum, kacarommuecs (eaepalbHbIX 00pa30BaTENbHBIX MPOrPaMM HAYaIbHOTO
o01m1ero 00pa3oBaHus, OCHOBHOTO O0IIIero 00pa3oBaHUs M CPEIHETO OOIIEro 00pa3oBaHMSI.

BnporpammenomaTeMaTUKEYyYTEHBIUCHUH TOJIOKEHUST KOHLEMIIUN Pa3BUTHUS MaTEeMaTHUYeCKOIo
obpazoBanus B Poccuiickoii deneparun.
[TpenMeToMMaTEeMaTHKHUSBISIOTCI(PYHIAMEHTATLHBIECTPYKTY PhIHAIIIETOMHPA—
MPOCTPAHCTBEHHBIE ()OPMBI U KOJIWYECTBEHHbIE OTHOLICHHUS (OT MPOCTEHMIINX, YCBaUBAEMbIX B
HEMOCPEJICTBEHHOM OIIBITE, J0 JOCTATOYHO CIIOKHBIX, HEOOXOAMMBIX NJISi Pa3BUTHS HAYUHBIXU
NpUKIAIHBIXUAEH ). MaTemaTiuuecKkue3HaHusi 00eCIeuynBaOT MOHUMAaHUE TPUHIIMIIOB YCTPOMCTBA U
UCIIOJIb30BAaHUS COBPEMEHHOW TEXHUKH, BOCIPUATHE W HMHTEPIPETAIUMIO  COLUAIBHOM,
OKOHOMHYECKOM, TOTUTHYSCKON HWH(POPMAIUH, JAOT BO3MOXXHOCTH BBITIOJNHSATh PAcUeThl H
COCTaBIISITh QJIITOPUTMBI,
HaXOAUTHUIIPUMEHATH(OPMYIIBI, BT IIPAKTUUECKUMUTIPUEMAMUTEOMETPHUYECKUX U3MEPEHUN U
MOCTPOEHUN, YnTaTh MHGOPMAIINIO, MPEJACTABICHHYIO B BHJE TaONUIl, IUarpaMm U rpadukos,
JKUTh B YCJIOBHUSIX HEONPEIEICHHOCTH W TOHUMATh BEPOSTHOCTHBIA XapaKTep CIy4dalHBbIX
COOBITHH.
Wzydyenne wmatematuku (opMmupyeT y O0OyYaromMXCsi MaTeMaTH4YeCKUl CTWUJIb MBIIJICHHUS,
MPOSIBIISIONIUICS B OMNpENETCHHBIX YMCTBEHHBIX HaBblkaxX. OOydaromuecs OCBaMBAIOT TaKue
MIPUEMBI U METOJIbI MBIIIJICHUS, KaK MHIYKIHS U JICIYKIHs, 0000IIeHNe U KOHKPETU3allUs, aHATIN3
u CHHTE3, KJaccuukanus u CUCTEMAaTHU3aIHS,
abctparupoBanrenananorus. O0beKThIMaTeMaTUYECKUXYMO3aKITI0OUeHUH, paBUIanX
KOHCTPYHUPOBAHUSI PACKPHIBAIOT MEXAaHU3M JIOTHYECKHX MOCTPOEHUH, CIIOCOOCTBYIOT BBIpabOTKE
yMeHHs (HOpMyIHpOBaTh, OOOCHOBHIBATH W JIOKA3bIBAaTh CYXKIEHUS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOE MBIIILICHHUE. Nzyuenue MaTeMaTUKHU o0ecrieunBaeT
(bopMHUPOBaHUEAITOPUTMUYECKONKOMITOHEHTBIMBIIIICHUSMBOCTTUTAHIE
YMEHUNIeCTBOBATHII03aJaHHBIMAIITOPUTMAM,COBEPIIIEHCTBOBATEU3BECTHBIE U KOHCTPYHPOBATH
HOBBIC. B mpoliecce pelieHus 3aa4 — OCHOBOW yueOHOM NIeATENbHOCTH Ha YPOKAaX MaTeMaTHKU —
Pa3BUBAIOTCS TBOPUYECKAS U MPUKIIAJIHAS CTOPOHBI MBILLIJICHUSI.
OO0ydeHne MaTeMaTHKe JaeT BO3MOXKHOCTh Pa3BHBATh y O0yUYAIOIMIMXCS TOYHYIO, PAIIHOHATIBHYIO U
UH(OPMATUBHYIO peub, yMEHUE oTOUpaTh Haunboee MOAXOAAIINE
SI3BIKOBBIC,CHMBOJIMUECKHE, TPaUUECKHUECPEICTBAIIIBRIPAKCHISICY)KICHUWA ~ HArJISIIHOTO WX
MIPEICTABICHHUS.

[IpuoputeTHbIMH  LEMsIMH ~ OOy4YeHHMss  MaTeMaThke B 7-9  Kjaccax  SIBISIOTCS:

(hopMUPOBaHHUETICHTPATEHBIXMATEMATHYECKUXTTOHATU N (IHCIIO, BETMUMHA,
reomerpuueckas  Qurypa, TEpeMEHHas, BEPOATHOCTh, (GYHKIHs), 00€CIEeUnBAIOIINX
MIPEEMCTBEHHOCTh U TIEPCTIEKTUBHOCTh MAaTEMAaTHUECKOTO 00pa30BaHUs 00yUYaIOIINXCS;
MOJBEJICHUE OOYyYaroIMXCS Ha JOCTYIMHOM [UIsi HUX YypPOBHE K OCO3HAHHMIO B3aMMOCBSI3U
MaTeMaTUKH M OKPY’KalOUIero MHpa, MOHMMaHUE MaTeMaTUKM KaK 4YacTd OO0IIeld KyJIbTypbl
YeJI0BEYECTBA,
pa3BUTHE WHTEUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH OOydarommxcs, MMO3HABATEIbHOU
AKTUBHOCTH, MCCJIEIOBATEIIbCKUX YMEHHM, KPUTUYHOCTH MBILIUICHUS, UHTEpeca K H3YUYCHHIO
MaTE€MaTUKU;
dopmupoBanre (YHKIMOHATBHOM MaTeMaTH4YEeCKOW TIpPaMOTHOCTH: YMEHHS paclo3HaBaTh



IPOSIBIIEHUS] MaTEeMAaTUYECKUX IHMOHATUI,00bEKTOB M 3aKOHOMEPHOCTEHB PEANbHBIX >KU3HEHHBIX
CUTyallUsIX M MNpPU M3YyYEHHUU JPYTruX Y4eOHbIX MPEIMETOB, MPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (OpPMyIMpPOBAaTh UX HA SA3BIKE MAaTEeMAaTUKU U CO3/aBaTh MaTeMaTHYECKUe
MOJEIM, IPUMEHATh OCBOCHHBIM MaTeMAaTHYECKUM anmapar s pEeleHUs I[PaKTHKO-
OPUEHTUPOBAHHBIX 3a7ja4, MHTEPIIPETUPOBATh U OLICHUBATH IIOJIyYEHHBIEC PE3YJIbTATHL.
OCHOBHBIETMHUHCOACPKAHUAPOrpaMMBbIIIOMaTeMaTuKeB 7—9knaccax:«Uucna

UBBIYUCICHUS?, « AreOpan(« AnreOpandecKueBbIpAKECHUS»,« Y paBHEHUSH HEPABEHCTBAY),
«Dynkmuny», «l'eomerpust («['eomerpuueckne GUIrypsl M HUX CBOMCTBa», «M3mepeHue
FEOMETPUUECKUX BEIMYUH»), «BeposTHOCT, M craTucTUKa». J[laHHBIE JIMHMM pPa3BUBAIOTCS

MapajuieabHoO, Kaknas B COOTBETCTBUH c COOCTBEHHOM
MPUPOAOUUTPAAUIMAMU,0THAKOHEHE3aBUCUMOOAHAOTAPYTO1,aBTECHOMKOHTAKTE "
B3aUMOJIEVCTBUU.

Conmepxkanue mporpaMMbl [0  MaTeMaTWKe, paclpeiesieHHOe I0 rojaM  oOydYeHwus,
CTPYKTYPHPOBAHO TaKMM 00Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPHHIUIHAIBHBIM BOIPOCAM
oOyyaromuecs oOparnaimch HEOJHOKPATHO, YTOOBI OBJIAJICHUE
MaTeMaTHYECKUMHUTIOHATHIMUNHABBIKAMUOCYIIIECTBISTIOCHIIOCIIEIOBATEIBHO M TIOCTYIATENBHO, C
COOJIIO/ICHHEM TPHHIMIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYAIHCH B OOILIYIO CHUCTEMY
MaTeMaTHYECKUX TPEICTABICHUI O0YyJaromuXxcs, paciupsisi U yriyOmsist ee, oOpa3ysi mpOdYHbIE
MHO>KECTBEHHBIE CBSI3H.

B coorBerctBum ¢ ®I'OC OOO marematuka SBISETCS  OOS3aTEIBHBIM  IPEAMETOM
HAypPOBHEOCHOBHOT000IIEr000pa30BaHUANN3YYaeTCAHAY Ty OJICHHOMYPOBHEBPAMKaX CIIE I IOITIX
y4eOHBIXKYPCOB: «Anredpan,«l eomeTpus»,«BeposiTHOCTBH CTaTUCTHKAY.

OO61iee yncI09acoB, PEKOMEHIOBAaHHBIX IS H3yUeHHUsI MaTeMaTuku, —8164yacoB: B 7 kiacce— 272
yaca (8 yacoB B Henenio), B 8 kiacce — 272 yaca (8 yacoB B Henento),B 9 kiacce — 272 vaca (8
9JacoB B HEJIEIIO).

Bo3MokHaKOppeKTHPOBKAOOIIEr0YHCIa4acoB,PEKOMEH 1I0BaHHBIX UIAU3Y YeHU S
peaMeTa,CyYeTOMUHINBH/ LY aTbHOTOTI01X0/1a00pa30BaTEIbHBIX OPTaHU3AIHITK yrayOiieHHOMY
WM3YYCHHI0O MaTeMaTUKH, B paMKax COOJIOJEHHS THUTHEHWYECKMX HOPMATHBOB K HEIEIbHON
o0pa3oBaTeNbHON Harpys3Ke.

INJTAHUPYEMBIEPE3YJIbTATBIOCBOEHUATIPOI' PAMMBI
IHOMATEMATHKEHAYPOBHEOCHOBHOI'OOBIIETOOBPA30OBAHUSA

OcBoeHHEMaTEeMaTUKU I[OJ'I)KHOO6€CHC‘-II/IB3.TB JOCTHIKCHHCHA YPOBHCOCHOBHOT'O
06HI€FOO6p330BaHI/ISIJ'II/I'-IHOCTHI)IX,MeTaHpCJIMeTHI)IXI/IHpe)IMeTHBIXO6p330BaTeJ'IBHI)IX PE3YJILTATOB.

JIMUHOCTHBIEPE3YJIBTATBI
JInyHOCTHBIE PE3yNBTATHI OCBOCHUS IIPOrPAMMBI 10 MATEMATHUKE XapaKTEPU3YHOTCS:

1) narpuoTHyYecKOeBOCTIUTANHME:
MPOSIBJICHUEM HWHTEpeca K MPOILIOMY M HACTOAIIEMY POCCHMCKON MaTEeMaTHKH, IIEHHOCTHBIM
OTHOILIEHHUEM K JOCTHKECHUSIM POCCUNCKUX MaTEeMaTHUKOB u POCCUICKON
MaTEeMaTU4YEeCKOUIIKOIBL, KUCITOIb30BAHUIOITUXJOCTHKEHUMBAPYTMXHAYKAX H MPUKJIIATHBIX

chepax;

2) rpakIaHCKOeHyX0BHO-HPABCTBEHHOEBOCIITAHNE:
TOTOBHOCTBIO K  BBINIOJIHEHUIO OO0S3aHHOCTEW TpaXJaHWHA W peaju3allid €ro  Ipas,
IpeCTaBICHUEM 0 MaTeMaTHYECKUX OCHOBax (GYHKIIMOHMPOBAHUSL  Pa3JIMYHBIX
CTPYKTYP,ABJICHUN, TPOIIC Y PTPAKTAHCKOT0001IIeCTBa( HAIIPUMED,BEIOOPHI,OMPOCHI), TOTOBHOCTHIO



K OOCYXXIEHHIO 3THYECKHX MpOoOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTH)KEHUN
HAyKH, OCO3HAHHEM BaKHOCTU MOPaIbHO-3THUYECKUX MPUHIIUIIOB B IEATEIHHOCTH YYEHOIO;

3) TpynoBoeBocnuTanue:
YCTAaHOBKOH HAa aKTMBHOE YyYacTHe B pEIICHMM IIPAKTHYECKUX 3aJad  MaTeMaTHYECKOM
HAIPABJICHHOCTH, OCO3HAHHEM BaKHOCTHM MAaTEMaTHYECKOTO OOpa3OBAHHS HA NMPOTSKEHHH BCEH
KU3HU s YCIIeIIHOM PO eCcCHOHATBHOI
JeATENEHOCTHAPA3BUTHEMHEO0X 0IUMBIXYMEHHIT,0C03HAHHBIMBEIGOPOM
HIIOCTPOCHHEMHUH INBH LY alIbHOHTPaeKTOPUHOOPA30BAHHANKI3HEHHBIXIIAHOB C YYETOM JIMUHBIX
MHTEPECOB 1 OOIIECTBEHHBIX TIOTPEOHOCTEI!;

4) 3cTeTHYecKOEBOCTIMTAHME:
CIIOCOOHOCTBIO K 3MOLMOHAIFHOMY U 3CTETHYECKOMY BOCIPHSATHIO MAaTEMAaTHYECKUX OOBEKTOB,
3a/1a4, pelIeHuH, paccyKACHUH, yMEHHIO BUJETh MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTUHAYYHOI'OIIO3HAHUSA
0pI/IeHTaLII/IeﬁBHeﬂTCHBHOCTHHaCOBpCMGHHYIOCI/ICTGMYHayIIHI)IXHpCI[CTaBJIeHI/If/'I 00 OCHOBHBIX
3dKOHOMCPHOCTAX pPa3BUTUA YCJIOBCKA, IIPUPOIALI U O6IJ.[CCTBa, MOHMMaHUEM MaTeMaTHYEeCKOM
HAYKH KaK C(i)epBI YeJI0BEUECKOM ACATCIIbHOCTH, 3TAIIOB €€ PA3BUTHA U 3HAYMMOCTH IJISA PA3BUTUSA
OUBHUJIN3allMKW, OBJIAACHHUCM A3BIKOM MAaTCMAaTHUKU U MaTeMaTU4EeCKOMU Ky.TILTypOﬁ KaK CpCACTBOM
I[MO3HaHHA MHpPaA, OBJIaJICHUCM HaBbIKaMU HCCIIeIOBATEIbCKOM JACATCIIbHOCTH,

6) ¢pusnueckoeBocnuTanUe,POPMUPOBAHHEKYILTYPbI3I0OPOBbS U

IMOLHOHAJIBHOIO 0/1ar0NoIyYHsi:
TOTOBHOCTBIO TPUMEHATh MAaTEMATUYECKUE 3HAHUS B HHTEPECAaX CBOErO 3/10pPOBbs, BEACHUS
310pOBOTO obpaza KHU3HU (3mopoBoe MIUTaHUE, cOaraHCUpPOBaHHBII pEXUM
3aHATUHHOTABIXA, peTyIsIpHasihU3NUECKaIaKTUBHOCTH ),c(HOPMUPOBAHHOCThIOHABBIKA  pediekcun,
IpU3HAHUEM CBOETO IpaBa Ha OIIMOKY M TaKOI'o K€ MpaBa JIpyroro 4eloBeKa;

7) aKo0J0rHYecKoeBOCIUTAHNE:
OpHeHTaleHaIpUMEeHEeHNeMaTeMaTHYeCKUX3HAHUNUUISIpEeIeHHsI3a1auB  00J1aCTH  COXPaHHOCTH
OKPY’KaIOIIeH cpeipl, TUIAHUPOBAHUS MOCTYMKOB M OLEHKH MX BO3MOXHBIX TOCIEICTBUM ISt
OKpY aroIle cpelibl, 0CO3HaHUEM II100AJIBHOTO XapaKkTepa 3KOJOTHYECKUX MpoOsieM U MmyTei ux
pelIeHus;

8) aJanTaluAKN3MEeHAIOIMMCAYCI0BUAMCOUMAILHOMUIIPUPOAHOI CPeIbl:
FOTOBHOCTBIO K JECHCTBHSIM B YCIOBHSX HEONPEIAEICHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO JIESITEIbHOCTh, B TOM YHWCJI€ YMEHHE YUUTHCSH y APYTUX
JIOJIeH, pHOOpeTaTh B COBMECTHOM JIEATENHHOCTH HOBBIC 3HAHMS, HABBIKK M KOMIIETEHIIUU W3
ONbITA APYTHUX;
HEO0OXOAMMOCTHIO B (POPMUPOBAHWN HOBBIX 3HAHWU, (OPMYTUPOBATH WJEH, MOHATHS, THIIOTE3BI
00 00BEKTax U SABJICHHUSX, B TOM YHCJIE paHee HE M3BECTHBIX, 0CO3HABAThH Je(DHUITUTHI COOCTBEHHBIX
3HAHUW U KOMITIETEHTHOCTEH, IIJIAaHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIlMIO, BOCIPHUHUMATH CTPECCOBYIO CHUTYAIUIO KaK
BBI30B, TPEOYIOIIMII KOHTpPMEp, KOPPEKTUPOBATh TNPUHUMAEMBIC pEIICHUS U JICHCTBUS,
dbopMyITUpOBaTh M OLICHUBATH PUCKHU U TIOCIEACTBHUSA, (POPMUPOBATH OIIBIT.

METANPEIMETHBIEPE3YJ/IbTATbBI

Bpe3ynpTaTeocBOSHUANPOrpaMMbIIIOMAaTEMAaTHKEHAYPOBHEOCHOBHOT000IIIETO  00pa3oBaHust  y
oOyuaromierocss OyayT CQOpPMHUPOBAaHBI METANpPEeIMETHBIE pPE3yIbTaThl, XapaKTEePH3YIOIIHeCs
OBJIA/ICHUEM TTO3HABATEIbHBIMU YHUBEPCAIBHBIMUA YUY€OHBIMH JICHCTBUAMHU, KOMMYHHUKATHBHBIMU



YHUBEPCAIBHBIMU  YUCOHBIMH JIEHCTBHUSIMH, PETYJISTHBHBIMA YHUBEPCATHHBIMH YUCOHBIMU
NEUCTBUSIMU.

ITo3HaBaTeIbHbIEYHHBEPCATbHbIEyUeOHbIe1elCTBUSA

[To3HaBaTeNbHBIE YHUBEpCAIbHBIC yueOHBIC NEHCTBUs oOecnednBarOT (hopMupoBaHHE 0a30BBIX
KOTHUTHUBHBIX IPOIECCOB O0ydJaromuxcsi (OCBOCHHE METOJOB IMO3HAHUS OKPYXKAIOIIETO MHpA,
MPUMEHEHHUE JIOTHYECKUX, HCCIIeI0BATEILCKUX OlepaIuii, yMeHuil padboTtaTth ¢ nH(OpManuei).



Ba3oBblesiornyeckueaeiicTBUs:
BBIABIIATE U xapaKTemeBaTL CYH_[eCTBeHHBIe HpI/I3HaKI/I MAaTEMATHUYCCKUX O6’beKTOB, HOH?ITI/If/'I,
OTHOILEHUN MEXIY IIOHATHSIMY, ¢bopmynHrpoBaTh olpeAcIeHUs
MOHSATUHN,yCTaHABIMBATHCYIIIECTBEHHBIMIPU3HAKKIACCU(UKAIIUN,0CHOBAHHUS JUIsI O0OOIICHUST |
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;
BOCIIPHHUMATh,(POPMYINPOBATHUIIPEOOPA30BBIBATHCY K ACHUS Yy TBEPAUTEIILHBIC u
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YaCTHBIE M OOIINE, YCIOBHBIC,
BBISIBJIAITBMATEMATHYECKUE3aKOHOMEPHOCTH,B3aMMOCBSI3HHITPOTHBOPEUHS

B(hakTax, TaHHBIX,HAOTFOICHU XY TBEPIK ICHUSX, IPEITIaraTbKPUTSPUH IS BBISIBJICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;
MIPOBOAUTHBBIBOABICUCIIONB30BAHNEM3aKOHOBIOT KU, 1€ Ty KTHUBHBIX u UHIYKTHUBHBIX

YMO3aKIIIOYEHUH, YMO3aKIIOYEHNH 110 aHAJIOTUH;
pa3buparb0Ka3aTeIbCTBAMATEMATHYECKUXYTBEPKACHUM(TIPSIMBbIE U OTIPOTUBHOIO), MPOBOAUTH
CaMOCTOSITEIFHO/I0KA3aTeIbCTBAMATEMATHUECKUX (DAKTOB, BBICTPAUBATh apTYMEHTAIUIO, IPHUBOUTH
OpUMEpbl U KOHTPIPUMEpPHI, NPUMEHATh METOJ] MaTeMaTU4YeCKOW WHJIyKLIUH, OOOCHOBBIBATbH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh CcHoco0 pemieHuss ydyeOHOW 3aiayu (CpaBHUBAThb HECKOJBKO BapHAaHTOB pEILEHUS,
BbIOMpaTh HanOoJIee MOAXOAAIINNA C YUETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3zoBblenccienoBare/ibCKueeiicTBUS:
UCIIONIb30BAaTh BOIPOCHI KaK HCCIIENOBATENbCKUM HWHCTPYMEHT TO3HAHUS, (OPMYyIHUPOBATH
BONPOCHI, PUKCUPYIOLIKE MPOTUBOPEUNE, MPoOIeMy, CAMOCTOATEIHHO yCTaHABINBATH HCKOMOE U
JIaHHOe, (GOPMUPOBATH TMIIOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHHE;
MPOBOJIUTh [0 CAMOCTOATEIBHO COCTABICHHOMY IUIAHY OKCIIEPUMEHT, HCCIEAOBAHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEM MaTEMaTHYECKOTO0 OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB MEXKIY
coOoii;
CaMOCTOATEIIBHO dbopmynupoBaTh 00001IeHUS u BBIBO/IbI o pe3yJibTaTaM
MIPOBEICHHOTOHA0ITIOICHU S, ICCIIETOBAHH S, OKCTIEPUMEHTA,01IEHUBATHI0CTOBEPHOCTD MOTYyUYEHHBIX
pe3yNbTaTOB, BHIBOJAOB U 000OIICHHIA;
MMPOrHO3MPOBATh BO3MOXKHOC PA3BUTUC IPOLCCCA, a TAKKC BBIABUI'aTb MPCAIOJIOKCHHA O €ro
Pa3BUTHUH B HOBLIX YCJIOBUAX.

Padoracundopmanmeii:
BrIgBiaTh HEOAOCTAaTOYHOCTDh U HN30BITOYHOCTE I/IH(l)OpMaIII/II/I, JaHHBbIX, HGO6XOJII/IMI)IX JJIA
peleHns 3a1auu;BbIOpaTh,aHaATM3UPOBATh,CHCTEMAaTH3UPOBAaTb  MHTEPIIPETHPOBATh

UHPOPMALINIO pa3IMYHBIX BUJIOB u bopm
IpeJICTaBICHUS ;BBIONPaThPOpMyIIpeicTaBICHUIUNHPOPMATUUUMILTIOCTPUPOBAThPEIIaeMbIe

3a1a4u CXEMaMH, arpammami, HHOM rpaduKoif " nux
KOMOWHAIMSMU; OLIEHUBATHHA IE)KHOCTHUH(OPMALTUUIIOKPUTEPHUSM, TPEIIOKEHHBIM I

c(hOpMYyJIUPOBAHHBIM CAMOCTOSITENLHO.
KoMMmyHuKaTHBHBICYHUBEpPCAIbHbICYYeOHbIC e CTBHSA:

KOMMYHI/IKaTI/IBHBICy'HI/IBCpCaJ'ILHLICy‘{e6HBIC,Z[CI‘;ICTBI/I}IO6CCHCQI/IB3IOT C(I)OpMI/IpOBaHHOCTB
CcoaJIbHbIX HABBIKOB o6yqafom1/1xcs[.

Oo0menne:
BOCIIPUHUMATHU(OPMYITHUPOBATHCY K ICHUSIBCOOTBETCTBUHCY CIIOBUAMU ULIEIISIMA 00IIIEHHS,
SICHO,TOYHO, TPAaMOTHO BBIPAXKaTbCBOIOTOYKY 3PCHHSIB YCTHBIX W MHUCBMEHHBIX TEKCTaX, JaBaTh
ITIOACHCHMU 110 XOI[y pCH_IeHI/ISI 3a1a4u 1 HO.Hy‘-IeHHI:IM pe3yJII>TaTaM;
B X0JIe 00CYXJICHHS 3a7aBaTh BOMPOCHI IO CYMIECTBY 00CYKIaeMOW TeMBbI, TIPOOJIEMBI, pelraeMoi
3aJa4, BBICKA3bIBATh HJACH, HALICJICHHBIC Ha ITOHCK peH_IeHI/ISI, COIIOCTABJISITH CBOU Cy)KI[eHI/IH C



CY>KICHUSIMH JPYIMX YYacTHHUKOB JHaliora, OOHAapyKUBaTh pa3iMyue U CXOACTBO MO3HIIMHA, B
KOPPEKTHOI opme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,

NPEJCTaBIATh Pe3yJbTaThl pEHICHHs 3aJauyd, OJKCIEPUMEHTAa, HCCIIEJOBaHUs, TPOEKTa,
CaMOCTOSITENIbHO BhIOMpATh (pOpMAT BHICTYIUICHHUS C YYETOM 3ajjad MpPe3eHTalud U 0COOCHHOCTEH
ayJUTOPUH.

CoTpyaHu4ecTBo:

OHMMATbUHCII0JIb30BATHIIPEUMYIIECTBAKOMAHTHOMMUHIMBUy A IbHOMPAOOTEl  IIpU  PELICHUU
y‘-I€6HBIX MAaTeMaTUYCCKUX 3ajad, IMPUHHUMATh LCJIb COBMECTHOM ACATCIIbHOCTHU, IIJIAHUPOBATH
OpPTaHM3AIMI0 COBMECTHOW pPabOTHI, pachpeleNaTh BUABI padOT, ITOTOBAapHUBATHCS, OOCYKIATh
nporecc u pe3yJbTar paboThl, 000011aTh MHEHUS HECKOJIBKUX
YeJI0BEK;y4acTBOBATHBIPYHIIOBBIX(OopMaxpaboThI(00Cy kK 1eHUS,00MEHMHEHHI, «MO3TOBBICIITYPM
I)I))I/II/IHI)IG);BI)IHOJIH?ITI:CBOIOLIaCTI)pa6OTI)II/IK00leI/IHI/IpOBaTI)CBOI/I IIGfICTBPISI C JIPpyrumMu 4YJICHaMMU
KOMaH/Ibl, OIEHUBATh KAa4eCTBO PE3yJbTaTa M KadeCTBO CBOETO BKJIAJa B OOIIMK pe3ysbTaT Mo
KpUTEpUiIM, cHOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PeryJIﬂTI/IBHbleyHI/IBepcaJIbHbleyqeﬁﬂbleﬂeﬁCTBHﬂ

PerynstTuBHbIeyHHUBEpCAIbHBICYY€OHBICACHCTBUA00ECTICUHBAIOTPOPMUPOBAHNE CMBICJIOBBIX
YCTaHOBOK M KU3HEHHBIX HABBIKOB JIUYHOCTH.

Camoopranusanus:
BBISIBJISITH MPOOJIEMBI ISl PEIICHUS B >KU3HEHHBIX U yUYEOHBIX CHUTYaIlUsX, OPUEHTUPOBATHCS B
Pa3IUYHBIX MOAX0aX MPUHATUS pelieHUu# (MHAUBUIYATbHOE, TPYIINOBOE);
CaMOCTOSITEJIbHO COCTABJISTH TIJIaH, AJITOPUTM PEIICHUS 3a/1aui (MJIA €T0 4acTh), BELIOUpATh Cr1ocod
pelIeHusl C y4eTOM HMEIOIIUXCSl PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ y4eTOM HOBOM HH(pOpMAIIH.

CaMOKOHTPOJIb:
BIAZETh CIOcOOAMM CaMONPOBEPKH, CAMOKOHTPOJSI MpoIecca W pe3yibTaTa pelIeHus
MaTeMaTU4YecKOH 3a7aun, CAMOMOTHUBALIMM U PEQIIEKCUH;
NpPEeIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELLICHUU 33]]aul, BHOCUTh KOPPEKTUBBI
B JICATENbHOCTb HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWICHHBIX OMIMOOK, BBISBIEHHBIX
TPYIHOCTEN;
OHeHI/IBaTI)COOTBeTCTBI/Iepe3y.]'II)TaTajle${Te.]'H)HOCTI/IHOCTaBJ'IeHHOI\/’IHeJ'H/I H YCIIOBUAM, OOBSICHATH
MNPpUYUHBI AOOCTHXXCHUA WM HCAOCTHIKCHHA LOCJIW, HaXOAWUTh OHII/I6Ky, JaBaTb OLECHKY
nprOOPETEHHOMY OTIBITY.

3MOHHOHaHLHbIﬁHHTeJIJIeKT:
BBIpaXaTh SMOIMU IIPHU U3YYCHUHU MATEMATHYCCKUX 00BEKTOB U CbaKTOB, JAaBaTb SMOIIMOHAJIBHYIO
OLICHKY PCHICHUA 3a/1a4u.

HPEIMETHBIEPE3YJ/IbTATBI

[IpenmeTHble  pe3yabTaThl  OCBOEHUS  IPOrpaMMbl [0  MaTeMaThke  yriyOJeHHOro
YPOBHSIIPEICTABIECHBITIOT01aMO0YYSHUABCIE Y IOIIMXpa3AeaaxnporpaMmMbl
MOMaTeMaTUKEBPAMKaXOTeIbHBIXY4eOHBIXKYPCOBISI 7—9Ki1accoB: «Anredpay,
«I"'eomeTpusi»,«BepoSsTHOCTBUCTATUCTUKAY.

Pa3Butue JIOTHYECKHUX MIpeICTaBICHU u HABbIKOB JIOTUYECKOTO MBILUICHUS
06y‘-IaIOH_II/IXCHOCyH_IeCTBJISIeTC}IBpaMKaXBCGXHaSBaHHBIXKprOBHaHpOTSI)KGHI/II/IBCGX JICT OGy‘ICHI/I}I.
HpeanonaraeTcsl, YTO BBITYCKHHK 9 kjacca CMOXET CTPOUTHL BBICKA3bIBAHWUA U OTPHULIAHUA
BLICKaBBIBaHHﬁ, pacrno3HaBaTb HUCTHUHHBIC )41 JIOZKHBIC



BBICKA3bIBAaHUS, IPUBOAUTHIIPUMEPBIMKOHTPIIPUMEPHI, BEIITIOJIHATHOIIEPALMN HAJl BBICKA3bIBAHUSIMU,
CTPOUTH BBICKA3bIBAaHUSA U PACCYXIACHUS HAa OCHOBE JIOTMYECKHMX MPABWII, PEIIATh JIOTUYECKUE
3aa4d, HAY4YMTCS IPUMEHSATH METOJ MAaTEMaTUYeCKOM WHAYKLUHMH, OBJIAJAEET IOHATHUAMMU:
OIpeJieNICHuE, aKkcuoma, TeopeMa, JI0Ka3aTeJbCTBO —
WHAYYUTCAUCIIONb30BaTHIXITPUBHITIOIHEHUNYYeOHBIXMBHEYUeOHbIX3a1a4. I [puaTOMBBE 1I€HEOCHO
BHBIXJIOTUYECKUXTIOHATUIIMOCBOCHUE OCHOBHBIXCBSI3AHHBIX C HUMH BHJIOB JESATEIBHOCTH
OTHECEHO K Kypcy «BeposiITHOCTh M CTaTUCTHKA» U TaKkKe PacHpe/esIeHO 110 ToAaM 00ydeHHUs.

B pamkax Bcex Tpex KypCOB OCYIIECTBISETCS (pOPMUPOBAHUE YMEHHUS BBHIOMpATh MOIXOISIINN
METOJ JUIsl PELIEHUs 3a/1a4¥, BBISBJIATh IPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE
U OOIIECTBEHHOW >KW3HHM, paclo3HaBaTh NPOSBICHUE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
IPUMEHATh MaTeMAaTUYECKUE 3HAHMUS M OINbIT MAaTEMATUYECKON JESITENbHOCTH B CUTYalHIX
peasnibHOM ku3HU. OOyyaroluecs 3HaKOMSTCS C Hay4YHbIMH pe3yJbTaTaMH, MOJyYEHHBIMH BXOJE
pa3BuTUs apuMeTuku, anreOppl, T€OMETPUU, TEOPUU BEPOSTHOCTU, CTATUCTHKU M ydaTCs HX
OIUCHIBATH, MIPUBOASATIPUMEPHIMATEMATUYECKUXOTKPBITHIMUXaBTOPOBBOTEYECTBEHHON U
BCEMHUPHON UCTOPUU HAYKH.

OEJNEPAJTBHAAPABOYAAITIPOI'PAMMAYYEBHOI'OKYPCA
«AJITEBPA» HAYT'JIYBJIEHHOMYPOBHEB7-9 KJIACCAX

MNOACHUTEJBHAA3ZAIIMCKA

Anrebpa sBIsieTCSs OAHMM W3 OINOPHBIX KYPCOB OCHOBHOTO OOIIEro  0oOpa3oBaHUS:
OHA00ECTIeYNBACTU3YICHUCAPYTUX IUCIIUILTNHKAKECTECTBEHHO-HAYYHOTO,TAK W TyMaHHUTapHOTO
IIUKJIOB, ee OCBOCHHE HE00X0IUMO TUIS MPOAOKEHUS
00pa30BaHUSUAIIATIOBCETHEBHOMKI3HU. Pa3BUTHEY 00y UatOINX CAHAY YHBIXTPEICTABICHHIMA 0
MPOUCXOXKACHUM U  CYHIHOCTH  anreOpamueckux  aOCTpakiuii, cmoco0e  OTpakeHus
MaTeMaTHYeCKON HAayKOH SIBICHUN M MPOILIECCOB B MPUPOJE U OOIIECTBE, POJIM MAaTEMATHUECKOTO
MOJICTTUPOBAHUS B HAYyYHOM MO3HAHUH u B MPaKTHKE CrocoOCTByeT
(bOopMUPOBAHUIOHAYYHOTOMUPOBO33PEHUSANKAUECTBMBIIIICHHS, HEOOX 0 TMMBIX IsIaTal TAITTBCOBP
emeHHOMIIU(ppoBOMOOIIecTBe. 3yueHneanredpriodbecieunBaeT pa3BUTHE yMEHHs] HaOIIOIaTh,
CpaBHHMBaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIIJICHHUS, CIIOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JCWCTBHS, BBIBOABI, (HOPMYIHPOBATH YTBEPIKICHUS.
OcBoeHne Kypca anreOpbl 00ecrieunBaeT pa3BUTHE JIOTHUECKOTO MBIIUICHUS 00YJarOIIUXCs: OHU
UCTIONIB3YIOT JEAYKTUBHBIC W WHIYKTUBHBIC PACCYXKIACHHS, OOOOIICHWEe W KOHKPETH3AIHIO,
abcTparupoBanuenanagoruto.OoyueHueanreOpenpenonaracT3HauuTeIbHBIHO0beM
CaMOCTOSITENTLHOUISSI TETHbHOCTHOO Y YAOIITIX CS1,ITIO3TOMY CAaMOCTOSI TEITbHOCPEIICHHIE 3amad
00yJarOMUMUCS SIBIISIETCS peaTu3alieil esiTeTbHOCTHOTO MTPHHIIUTIA 00YISHHS.

B crpyktype mporpammbel  yueOHOTO Kypca  «AnreOpa»  yriayOJEeHHOTO  WM3Yy4YeHUS
OCHOBHOEMECTO3aHINMAIOTCOIEPKATEITHHO-

METOAMYECKUETHHIN:  HUCTTanBBIYHCIICHUSD), K AITe0pandeCKUEBBIPAKECHUS,« Y paBHEHUSIMHEPABE
HCTBa»,

«Dynkuum». KaxnasuzatuxcogepxKarenbHO-METOAMUECKUXIMHUAPA3BUBACTCS. HA MPOTSKEHUU
TpeX JIeT W3Y4YCHHs Kypca, B3aUMOJICHCTBYs ¢ IPYTUMH €ro TUHUSMU.B Xoje m3yueHus Kypca
00y4JarOIUMCSl TIPUXOTUTCS JTIOTUYECKH PACCYkAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIM
s3bIK. B CBsI3u ¢ 3TUM B mporpammy yueOHOro Kypca «Airedpay BKIFOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHYecKOro oO0pa3oBaHUS H
CIOCOOCTBYIOIIHME OBJIAJICHUIO 00YYAIOIUMKCS OCHOB YHUBEPCAJIHLHOIO MaTEMAaTUYECKOTO SI3BIKA.
ConepxaTenbHOMUCTPYKTYPHOMOCOOEHHOCTRIO  y4eOHOTOKypca«AnreOpa»  SIBISIETCS  €ro
WHTEIPUPOBAHHBIN XapaKTep.



Conepxanve TUHUM «YHClIa W BBIYUCICHUS» CIYKUT OCHOBOW ISl JAJbHEWMIIEr0o W3Y4YEHUs
MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO Yy  OOyYarOIIMXCS  JIOTHYECKOTO  MBIIIICHUS,
(GhOpPMHUPOBAHUIO YMEHHS TOJb30BAThCSl AITOPUTMAMH, a TaK)KE MPUOOPETEHUIO MPAKTHYECKUX
HaBBIKOB, HEOOXOIUMBIX TS IOBCEIHEBHOM JKHM3HH.
Pa3BuUTHENIOHATHAOYNCIIEHAYPOBHEOCHOBHOTOOOIIEr000pa30BaHUSACBI3aHO
CpalMoHAIbHBIMUUHUPPAIIHOHATLHBIMUYU CIIaMH,()OPMHUPOBAHUEMIIPEICTABICHUHOCHCTBUTEIHHO
MYHcIie. 3aBePIICHUEOCBOCHUS YN CIIOBOMIIMHUMOTHECEHO K CpeHEMY 00IIeMy 00pa30BaHHMIO.
ConepkaHueIByXanreOpandecKuX IMHUH—«AJITeOpanyeCKUEBbIPAXKEHU» U «YPaBHCHHUS H
HEPaBEHCTBA» CIOCOOCTBYET (hopMHUPOBAHHIO y oOydJaronuxcs
MaTeMaTH4YeCKOoroanmnapara,Heo0XouMOT O UISIpeIICHUA3a1auYMaTeMAaTHKHA,CMEKHBIX MTPEIMETOB U
OKpYy’KarIie peasbHOCTH. Ha ypoBHE OCHOBHOro OOIIEro o0Opa3oBaHUs Y4YEOHBIM MaTepHual
TPpYHNOUpPYyeTCsl BOKPYT pPAllMOHANBHBIX BBIpAXKEHUU. AJredpa JIeMOHCTPUPYET 3Ha4YCHHE
MaTEeMaTUKH KaK s3bIKa JUIsI TIOCTPOCHUS MAaTeMaTHYECKHX MOJIEICH, OMMCAHHS IPOIECCOB M
ABIIEHUN peanpHOro Mupa. B 3amaum oOydeHust anreOpe BXOISAT Takke AalibHEHIEEe pa3BUTHE
aJIFOpI/ITMI/IquKOFO MBINIJICHUA, HGO6XOI{I/IMOFO, B 4aCTHOCTH, OJIsI OCBOCHUA Kypca I/IH(i)OpMaTI/IKI/I,
U OBJIAZICHWE HABBIKAMU JIEAYKTUBHBIX paccyxaeHuii. IlpeoOpa3oBaHre CHMBOJNBHBIX (hopm
CIOCOOCTBYET pa3BUTHIO BOOOPaXEHHUsI, CIIOCOOHOCTEN K MaTEMaTUUYECKOMY TBOPUYECTBY.

Conepxanue (byHKIMOHATBHO-TpaQUIECKON JIMHUN HalEJIEHO Ha IOJIyYEHHUE
00yJaromuUMHUCI3HAaHUHOPYHKINAXKaKBKHEHIIEHMaTeMaTHUECKOMMOIEITH

JUTIOTIHCaHUSTUHICCIIEIOBAHUAPA3HOOOPA3HBIXITPOIIECCOBUSBICHUHBIIPUPO/IC U obmecTse.
W3yuenne Matepuasia CIOCOOCTBYET pa3BUTHUI0 Yy OOYy4yarOIIMXCS YMEHUs HCIOJIb30BATh
pasyInuHbIE BBIPA3UTEIIbHBIE cpencrsa SI3bIKA MaTE€MaTHKU — CJIOBECHOTO,

CHMBOJIMYECKOTO,IpaueCcKOro,BHOCUTBKIIAIBYOPMUPOBAHUECTIPECTABICHUHO POIH MaTeMaTHKU
B Pa3BUTHUU ITUBUIIU3AINH U KYJIbTYPBHIL.
YriyOneHHbll Kypc anreOpbl XapakTepHu3yeTcss H3y4YeHHEM JOTOJHUTENHLHOTO TEOPETHYECKOTrO
amnmapara U CBS3aHHBIX C HUM METOJIOB pelIeHus 3a1ad. Anredpa sSBisSeTCs S3bIKOM ISl ONTMCAHUS
00BEKTOB M 3aKOHOMEPHOCTEH, CIy’)KUT OCHOBOM MaTeMaTWYecKOro MmojaenupoBanus. [Ipu saTom
caMi OOBEKTHl MaTeMaTHUYeCKHX YMO3aKIYeHWH U TpPHHATHIE B anredpe mpaBHia HX
KOHCTPYHUPOBaHUSI CHOCOOCTBYIOT (DOPMHUPOBAHMIO YMEHUH OOOCHOBBIBAaTH M JIOKA3hIBATh
CYKJICHHUSI, pa3BUBAIOT MAaTEMATUYECKYI0 MHTYULIUIO, KPATKO U HATJISIIHO PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHUNW W yyaT HMX NpuMeHeHuto. Tem campimanreOpa 3aHUMaeT OJHO U3
BEIYIIUX MECT B (JOPMUPOBAHUU HAYUHO-TEOPETUYECKOTO MBIIIJICHHUS 00YYaIOIIHXCS.
CormacHo yuebHOMYy TUTaHy B 7-9 Kilaccax wU3ydaeTcss Y4eOHBI Kypc «Anredpay,
KOTOPBIMBKITIOYACTCIIC Y FOIITMEOCHOBHBIEpa3AeNbIcoiepkanms: « Yucaa
WBBIUHCICHUS, « ANITeOpaniyeCKUeBBIPAKEHUS»,« Y paBHCHUSITHEPABEHCTBAY, « DyHKITHI.
Bo3moxHaKOppPEKTHPOBKAOOIIIETOYNCIIaYacOB,PEKOMEHIOBAHHBIX IISIM3YYCHHUST YIeOHOTOKYypCa, ¢
y4eTOM HWHINBUAYaTbHOTOMOAX0/1200pa30BaTeIbHBIXOPraHUu3aluidi K YIIyOJIeHHOMY HW3YYEHUIO
anreOpbl, B paMKax COONIOJEHUS TUTHUEHWYECKMX HOPMATHBOB K HeIeIbHOW 00pa3oBaTelbHOU
HarpysKe.
OO1eeuncnoyacoB,peKOMEHI0BaHHBIX [UITH3yYeHUTy4UeOHOTOKYpca« Areopay,—
4084acoB:B7knacce—136uacoB(4uacaBHenento),B8knacce— 136 vacoB (4 waca B Hemenio), B 9
kiacce — 136 yacoB (4 yaca B HEJCIIO).



OepnepanbHasgpadouasporpammaMarematuka. 7-9xmaacchi(yriyOaeHHBIITYPOBEHb )
COILEP KAHUEOBYYEHUA

7 KJIACC

YuciaauBbIuucIeHUs
Pannonansubicuncna. CpaBHEHHE, YIIOPSIA0YMBAaHHEHAPU (PMETHIESCKUECHCTBUS ¢ pallMOHAIBHBIMU YUCIaMH. YucioBast mpsiMasi, MOTyJIb YucIIa.
CreneHbCHATYpAbHBIMIIOKA3aTEIEMUEECBOMCTBA. 3aAMMMCHYHCIIABICCATHYHON TO3UIIMOHHON CUCTEME CUUCIICHUS.
PemennerekcToBbIx3aiadyapupMeTHIeCKUMcIiocooom. Perienresanayu
U3peATbHONTIPAKTHKUHAYACTH, HaIPOOH, HAIIPOIICHTHI, IPUMEHECHUCOTHOIICHUH U TIPONIOPIUI MPU PEIICHUHU 3a7ad, pElICHUe 3a7]ad Ha JBUKCHHE,
paboTy, MOKYIKH, HAJIOTH.
JemumocThrenbixuncei. CBONCTBaACIIMMOCTH.
[Ipocteie u cocraBHble uyucia. YerHele W HeuyeTHble uwucna. [lpusnaku nemumoctu Ha2,4,8,5,3,6,9,10,11.11pu3HakuaeIMMOCTUCYMMBI
UITPOM3BEICHUSIICIIBIXUNCE MIPU PEIICHUH 33]1a4 C MPAKTHYCCKUM COJICPKAHUEM.
HaunGonpmmito0muii nenu Te IbHHanMEHbIIIee00IIeeKPaTHOCIBY X YU CEIT.
BzaumuonpocTeieuncia. AnroputMm EBKina.
JlenennecocratkoMm. ApupMeTHIeCKHEOonepalIMHAI0CTaTKaAMHU.

AJredpanyeckneBbIpaKeHUs
BrlpakeHuecnepeMeHHbIMH. 3HaU€HUEBbIPAXKEHUSICTIEPEMEHHBIMH.
[TpencraBieHne3aBUCUMOCTUMEK Y BETMUMHAMUBBUIE(OPMYJIBL.
ToxnectBo.ToxnecTBeHHbIENPEe0Opa30BaHUAANTEOPANIECKIXBBIPAKEHNUH.
Jloka3arenbCTBOTOXKIECTB.
Onnounensl. OqHOWIEHCTaHAAPTHOr0BU1a. CTENEHbOTHOWIEHA.
MHuorounensl. MHOrounencrangaptoorosuaa. CreneHsMHorowieHa. CioxxeHue,
BBIYUTAHNE,YMHOXEeHHenAeIeHneMHorowieHoB. [ Ipeobpa3oBanHuerenoropsipaxenus B MHOrowieH. Kopau MHorouseHa.
@opMyJbl COKPAIIEHHOTO0 YMHOXKEHHUS: KBaJIpaT CyMMbI U KBaJpaT Pa3HOCTU JBYX BbIpaK€HHUI, Ky0 CyMMbI U KyO pa3HOCTH ABYX BBIpa’KE€HUH,
pPa3HOCTh KBAAPATOB JIBYX BBIPAKEHUH, IPOU3BEACHUE PA3HOCTH U CYMMBI JIBYX BBIPXKEHUMN, CyMMa U pa3HOCTh KyOOB ABYX BBIPa)KEHUH.
PaznoxxeHneMHorouIeHaHaMHOKUTENN. BeIHeCeHneo0IeroMHOKHUTENS 32 CKOOKH. MeTo | TpyNIUPOBKH.

YpaBHeHHAHHEPABEHCTBA
VYpaBHenueconnonnepemeHHon. KopenbypaBHeHus. CBONCTBaypaBHEHU € OJHOM MEpeMEHHOW. PaBHOCWIBHOCTH YpaBHEHUW. YPpaBHEHHE Kak
MaTeMaTH4yecKas MOJIEb PealbHON CUTYalLlUN.
JInneitHoeypaBHEHHECOMHOMTIEpEMEHHOM. HnCTIOKOpHENTMHETHOTOypaBHEHUS. Perenrne TEeKCTOBBIX 3ajlad ¢ MOMOIIbIO JMHEWHBIX YpPaBHEHUU.
JluneliHOe ypaBHEHHE, COJepKallee 3HAK MOAYJIA. YpaBHEHHE C JIBYMs MepeMeHHBIMU. [ paduk JTUHEHHOro ypaBHEHHS C ABYMS IE€pPEeMEHHBIMHU.
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OepnepanbHasgpadouasporpammaMarematuka. 7-9xmaacchi(yriyOaeHHBIITYPOBEHb )

CucteMbUIMHEHHBIXYpaBHEHUH CABYMS IepeMeHHbIMU.I papuueckuil MeTo[ pelleHns CUCTEMBbl JIMHENHHBIX YPaBHEHUH ¢ JBYMs HNEPEMEHHBIMM.
Pemenune CUCTEMJIMHEHHBIXYPaBHEHUNCABYMSIIIEPEMEHHBIMUMETOI0MIIOICTAHOBKHI
uMeToIoMcI0KeHU . CHUCcTeMaIBY X IMHEUHBIXY PABHEHUIC/IBY MATIEPEMEHHBIMUKAK MOJIE b PEAIbHOM CUTYaLUH.

DOyHKIHUA
KoopannararoukuHanpsaMon. HucoBelennpoMexy TKUA. PaccToSHUEMEK Iy ABYMsI TOYKAMU KOOPAMHATHOU IPSIMOM.
[TpsMoyronbHascuCTEMaKOOpAXHAT. AGCIIMCCAaMOPIMHATATOUKMHA KOOPAMHATHON 1m1ockocTu. IIpumeps! rpadukos, 3aganHbix GopMynamu. Urenue
rpauKOB peasbHbIX 3aBUCUMOCTEH.
@OyHKLIMOHANIbHbBIE 3aBUCUMOCTH MeXxy BeauunHamu. [lonstue ¢ynkimuu. OyHKIMS Kak MaTeMaThdeckas MOJIeNb pealbHOro npouecca. O6nacTb
ompeneneHuss U obnacte 3HaueHuil QpyHkuun. Criocodpzananus pynkuuu. ['paduk ¢pynkuuu. [ToHsITHS MaKCUMyMa U MUHHUMYMa, BO3PACTaHUS U
yObIBaHUs Ha IPUMEPax pealibHbIX 3aBUCUMOCTEH.

Jluneitnaspynkuus,eecoiicta. ['padpuxnmunerinopynkumn.l'padpux byHkumuu

y=|x|. KycouHo-3a1anHbIe)yHKIHH.

8 KJIACC

YucaauBbIYMCICHUSA
KBanpartHbie KOpHH. Apudpmernueckuii KBaJpaTHBIN KOpPEHb u €ero CBOMCTBA.
[TonsiTuenppanroHaibHOrouncia. JeficTBusicuppamonanbHpIMuuuciaMu.CBOICTBa  JIEHCTBUM € HppalMOHAlIbHBIMU  yuciaMu. (CpaBHEHHE
VUPPALMOHAIBHBIX YUCE.
[TpencraBieHust OpacIIMPEHUSIXYUCIOBBIXMHOKECTB. MHOXKECTBaHATYpaJbHbIX, LENbIX, pallMOHAIbHBIX, IEHCTBUTENIbHbIX uucel. CpaBHeHHE
gucell. YUCI0BbIE POMEKYTKH.
JeiictBus ¢ ocrarkamu. OctaTku cTeneHel. [IpuMeHeHne ocTaTKOB K PEIIEHUIO YPaBHEHUH B LENIBIX YHMCIAX U TEKCTOBBIX 3a]ad.
Pa3Mepb100BEKTOBOKPY KAIOLIETOMUPA, [T TEIbHOCTRIIPOIIECCOBB OKpYXKaroiieM Mupe. CTaHAapTHBIM BUJ] YUCTA.

AJredpanyecKueBbIpaKeHHU
Anrebpanueckasi aApoOb. JlomycTuMble 3HAa4YEHHs] MEPEMEHHBIX B JPOOHO- pallOHAlIbHBIX BbIpakeHUSX. OCHOBHOE CBOWCTBO airedpanyeckoit
npobu. CrokeHne, BEIMUTaHNWEe, YMHOKEHUE U JIEJICHHE alireOpandeckux Apooeit. Beiienenue menoit yactu anredpandeckoit 1poou.
PanmonaneHbie BeipakeHUs. Tox1eCTBEHHbIE TPE0OPa30BaHUs PAllMOHAIBHBIX BBIPAKEHUH.

JlonycTimble 3HAU€HUS MEPEMEHHBIX B BBIPAXKEHHSIX, COAEpKalIuX apudmMeTrnyeckue KBaJpaTHble KOpHU. ToxaecTBeHHble NpeoOpazoBaHUs
BBIpaKEHUH, cofepxKalmx apuMeTHIeCKue KBaipaTHbIe KOPHHU.
CreneHb ¢ 1IeTBIM TIOKa3aTesneM U ee cBorcTBa. [Ipeobpa3oBanne BhIpaKEHH, COAEPIKALINX CTEIICHH.
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YpaBHeHHsSIMHEPABEHCTBA
KBagparHoe ypaBHeHue. @opMysia KOpHEH KBaJIpaTHOrO ypaBHEHMs. KonM4ecTBO NEHCTBUTEIBHBIX KOPHEW KBaJIpaTHOrO ypaBHEeHMs. Teopema
Buera. YpaBHeHus, CBOAMMBIC K JMHEHHBIM ypaBHEHUSM WIM K KBaJpaTHbIM ypaBHeHMAM. KBagpaTtHoe ypaBHeHue C¢ mapameTrpoM. PemieHue
TEKCTOBBIX 33/]1a4 C [IOMOLIbIO KBAJPATHBIX YPAaBHEHUM.
JpoOHo-pannonagbHbIeypaBHEHUS. PeenneipoOHo-paiioHanbHBIXypaBHEHHH. Pemenne TeKCTOBBIX 33aJad ¢ MOMOIIBIO JIPOOHO-PALMOHATBHBIX
ypaBHeHMH. ['paduueckast nHTEpIIpeTalys ypaBHEHHUH ¢ IByMsI IEPEMEHHBIMU.

YucnossieHepaBeHCTBA. CBOMCTBAYNCIIOBBIXHEPABEHCTB.

HepasencrBocnepeMenHoi.CTporuenHecTporueHepaBeHcTBa. Cl10KEeHNE M1 YMHOKEHUE YUCIIOBBIX HepaBeHCTB. OLICHUBAHWE 3HAUYEHUS BBIPAIKEHUS.
Jloka3aTesnbcTBO HEPABEHCTB.
IlonsiTHE O pelIEHNN HEPABEHCTBA C OJHOU ITEpEMEHHON. MHOKECTBO PEIICHUI HEpAaBEHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.
JIuneiiHOe HepaBEHCTBO C OJJHOM MEPEMEHHOM M MHOKECTBA €ro pelleHHuil. PelieHne TMHEMHBIX HEPAaBEHCTB ¢ OJHOW mepeMeHHOW. CUCTeMbI U
COBOKYIIHOCTH JINHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHON. PelieHne TeKCTOBBIX 3a7a4 € ITIOMOIIBIO JTMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DOyHKIHUA
Ob6nacte ompeneneHus U MHOXKeCTBO 3HaueHWi ¢yHKuuu. CrnocoObl 3amanus ¢yHKuui. 'paduk ¢ynknuu. UteHue cBOMCTB (yHKIUU IO €€
rpa¢uxy. [Ipumeps! rpadukoB GyHKINH, OTpAKAIOLINX peabHbIE MTPOIECCHI.
Jluneitnas pynkuus. @yHKIMH, OMKMCHIBAIOLINE MPSAMYIO U 00paTHYIO MPONOPIMOHATIbHBIE 3aBUCUMOCTH, UX TPAPUKH.

k. —
dynxrmmy=ax?,y=x2+b,y=x3,y=|x|,y] AR I/II/IXCBOfICTBELl%YCOIIHO-I[aHHLIe(byHKLII/II/I.
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9KJIACC

YucaanBbI4MCICHUS
Kopensn-iicrenenunerocBoiictsa. CTeneHbCpallMOHATBHBIMIIOKA3aTEIEMUEE CBOMCTBA. AJITeOpanieCcKUEeBbIPaKEHHS
ToxnecTBeHHbIEIPEOOPa30BaHUSBBIPAKEHUN,COEPIKALIMXKOPEHb N-HCTENEHN.
ToxnecTBeHHbIETIPEOOPA30BAHHUSBBIPAKECHUN,COAECPIKAIMXCTETIEHbCPAIIIOHAIBHBIM ITOKA3aTEeIIeM.
KBagparusiiTpexuwieH. KopHuksaapaTHororpexwieHa. Pa3noxeHHeKBaIpaTHOrO TPEXWICHA HA JIMHEMHbBIE MHOKUTEIH.

YpaBHeHHsINHEPABEHCTBA

bukBanpaTtHbie ypaBHeHus. [IpuMepsl MpUMeHEHHI METOAOB PAaBHOCHIIBHBIX MPEOoOpa30BaHMii, 3aMEHbI MIEPEeMEHHOH, Tpa)uyecKoro MeToja mpu
pelieHun ypaBHeHUH 3-1 U 4-ii CTENeHen.

PemennenpoOHO-panimoHaIbHBIXYPaBHEHHIA.
Pemenne CUCTEM YpaBHEHHI c JBYMsI IIEPEMEHHBIMH. Pemenue IIPOCTEHIINX
CUCTEMHEJIMHENHBIXYpaBHEHUICABYMsATIEpeMEHHbIMU. I padueckuiimeToaperieHus CUCTEMBIHEIIMHEMHBIX ~ YPAaBHEHUMCIBYMSIIEPEMEHHBIMH.
CucreMaiByXHEIMHEWHBIX YPaBHEHUH C IByMS IEPEMEHHBIMU KaK MOJIENb peallbHON CUTYaIlH.
YucioBble HEPABEHCTBA. PellieHne TMHENHBIX HepaBeHCTB. Jl0Ka3aTeabCTBO HEPABEHCTB.

KBanpartHbie HEpPaBEHCTBA c OJTHOM IIEPEMEHHOM. Pemenue KBaJpaTHbIX
HEepaBeHCTBrpahnIeCKUMMETOJOMUMETOAOMUHTEPBAIOB. METOAUHTEPBAJIOB/UISI  PAllMOHAIBHBIX HepaBeHCTB. IIpocTeiilinme HepaBeHCTBa ¢
[apaMeTPOM.

PenreHneTeKcTOBBIX32/1a4CTTIOMOIIBIOHEPABEHCTB, CHCTEMHEPABEHCTB.
HepaBeHcTBO ¢ 1ByMs TepeMeHHbIMU. PelieHne HepaBeHCTBa ¢ IByMsl TepeMeHHbIMU. CHUCTEMbI HEPABEHCTB C BYMs nepeMeHHbIMU. [ padudeckuit
METOJI PEIICHHS CUCTEM HEPaBEHCTB C IByMSI IEPEMEHHBIMHU.
DOyHKIHUU
Oynkuus. CpoiicTBa (QyHKIMNA: HYTU (YHKIMH, TPOMEXYTKHA 3HAKOIMOCTOSHCTBA (PYHKIIMHU, MPOMEXKYTKH BO3pACTaHHUS U yObIBaHMSA (DyHKIUH,
YEeTHBIC U HEUETHBIC (DYHKIMH, HAHOOJIbIIIee M HANMEHBIIIee 3HAYCHUST (PYHKIIH.
KBagpatnunas ¢yHkiuss um ee cBoiicTBa. Vcmosb3oBaHWE CBOMCTB KBaJApaTUYHOW (QYHKIWMK s perneHus 3amad. [loctpoenuwe rpaduka
KBaZpaTH4HO (yHKMH. [TonoxkeHune rpaduka KBaJpaTHUHON (yHKIIMH B 3aBUCHMOCTH OT e€ Kodhduuuentos. ['paduxu pyrkmmii y = ax?, y = a(x
—m)%u y = a(x — m)? + n. Tloctpoenne rpaduKoB GyHKIMIA C TOMOIIBIO IPEOOPA3OBAHMIA.
HpoOHo-nuueitHas Gpyukuus. Mccnenosanue Gpynkuuii. @yHkipsy=X"cHaTypajJbHbIMIIOKa3aTelieMN ueerpaduk.
YucJ10BbIENOC1€10BATEILHOCTHMIIPOTPEecCHH

IloHsiTHE YKHCIOBOI NOCICA0BATCIbHOCTH. Koneunnie u OecKOHEUYHBIC IOCICa0BATCIBHOCTH. OI‘paHI/I‘-ICHHaH noCICaA0BaTCIbHOCTD. MOHOTOHHO
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OepnepanbHasgpadouasporpammaMarematuka. 7-9xmaacchi(yriyOaeHHBIITYPOBEHb )

BO3pacraroas(yOosIBaroiias )ocieoBareaIbHOCTh. Cloco0bI3aAaHUATIOCIEA0BATEILHOCTHU: OMUCATEIbHBIN, TAOMUYHBIN, C TOMOIIbIO (hOPMYJIBI N-TO
YJieHa, pEKypPPEHTHBIN.

Apudmernueckass U reomerpuyeckas nporpeccur. CBONHCTBA WIEHOB apU(PMETHYECKOH M TreoMeTpUdecKoil mporpeccuii. @opmynbl N-ro 4ieHa
apupMeTUYECKON U TeOMETPUIECKON mporpeccuii. ®opmMyIibl CyMMBI TIEPBBIX N WICHOB apu(METHUECKOW U TEOMETPUUICCKON Mporpeccuid. 3amaun
Ha MPOIEHTHI, 0AHKOBCKUE BKJIAJIbl, KPEIUTHI.

[IpencraBiaeHne 0 CXOAMMOCTH TOCIIEI0BATENIEHOCTH, O CYMMHPOBAHNN OECKOHEYHO YOBIBAIONICH T€OMETPHUECKON MTPOTPECCU.

Meroamarematnueckonnuaykiuu. [ I[pocrenmmenpumepsl.
HPEJMETHBIEPE3YJ/IbTATbBI

[IpenmeTHBIC pe3ynbTaThl OCBOCHHUS IPOTPAMMBI YI€OHOTO Kypca K KOHITy 00y4eHHs B 7 KJacce.

YucaauBbIYUCICHUSA
PanmonaneHbleuncia.
Ilepexonuth oT OJITHOM (hopmbI 3aIIUCU qucel K Ipyrou (npeoOpa3oBbIBaTH
JECATUYHYOAPOObBOOBIKHOBEHHY0,00bIKHOBEHHYIOB/IECSITUYHYI0,BYUACTHOCTH B OECKOHEUHYIO AECATUUHYIO IpOOBb).
Hcnonbe3oBate MTOHATHSA MHO>KE€CTBAHATYPaIbHBIXYHCET, MHO>KECTBALIEIBIXYHCE,

MHO)KGCTBapaIII/IOHaJ'IBHI)IX‘-II/ICCJ'Il'IpI/IpCIHGHI/II/I3aI[a‘-I,HpOBGHGHHHp&CCY)KI[CHHfIH J0Ka3aTCJIbCTB.
[ToHMMAaTbHOOBICHATHCMBICITIO3UIIMOHHON3AMMCHHATY palibHOTOUKcla. CpaBHUBATh U YHIOPSAOYHBATH PAIlMOHATBLHBIC YHCIIA.
BBIHOJ'IHSITB, CoucTasd yCTHBICU NMHUCbMCHHBIC IMPHUEMEI, apI/I(l)MCTI/ILIGCKI/Ie I[CI\/’ICTBI/ISI C pallMOHAJIBbHBIMH 4YHCJIaMH, HUCII0JIb30BATH CBOMCTBA 4HCEN U
MpaBuJia AEHCTBUIA, TPUEMBI PAIlMOHAILHBIX BEIUUCICHUN.
BrInonHATh A CTBHICOCTENEHIMUCHATY PAIbHBIMUITOKA3aTENSIMHU.
HaxoauTh 3HaueHUsT YHCIOBBIX BBIPAXKEHUH, COJEPXKAIIUX pAlMOHANbHBIE YHWCIAW CTENeHH C HaTypalbHBIM IIOKazaTejaeM, HPUMEHSTh
pa3HooOpa3HbIe CIIOCOOBI M MMPUEMBI BBIYUCIIEHUS, COCTABIISATh M OIICHUBATH YHCIIOBBIC BHIPAKEHUS MPHU PEIICHUH MPAKTUUECKUX 33]a4 U 3a/1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB.
OkpyriasaTh YWclIa € 3aJaHHOM TOYHOCTBIO, a TakKe [0 CMBICIHY MPAKTHYECKONW CHUTYalldd, BBINOJHATh MPUKUAKYHOIEHKYpE3yIbTaTa
BBIUMCIICHH,0I[CHKY3HAYCHU I YHCIOBBIX BBIPAKEHUMN, B TOM YHCIIE TIPU PEIICHUH MPAKTUYSCKUX 33]1a4.
Penrate TekcTOBEIE 3agavyu apI/I(i)MeTI/IquKI/IM CHOCO60M, HUCITIOJIBb30BATH Ta6.]'II/II_II)I, CXEMBI, UCPTECKU, APYTUC CPCACTBA NPEACTABICHUA JAaHHBIX IIPpH
peIIeHUH 3a/ad.
PemaThnpakTHKO-0pUEHTUPOBAHHBIE3a/1a4H,CBI3aHHBIECOTHOIIICHUEMBEINYHH,
MpOonopuruOHaJIbHOCTBOBCIIMYNUH, TPOCHTAMU, , UHTCPIPCTUPOBATHPC3YJIbTATBIPCIICHUA 3a4a4 € YYCTOM OFpaHquHHﬁ, CBSI3aHHBIX CO CBOIMCTBaMU
paccMaTpruBaeMbIX OOBEKTOB.
JenumMocTb.

JloKa3pIBaThUIIPUMEHATHITPUPEIICHUN3aJaulIPU3HAKU IS TUMOCTHHA2 ,4,8,5,
14



OepnepanbHasgpadouasporpammaMarematuka. 7-9xmaacchi(yriyOaeHHBIITYPOBEHb )

3,6,9,10,11,mpu3HaKUIETUMOCTUCY MMBIUITPOU3BEACHUSIIETBIXUHNCE.
PacknanpiBaTbHAMHOKUTEIUHATY pAIbHBICUHCIIA.
OnepupoBaThIIOHATUSIMU: YETHOCUHCIIO,HEUETHOCUHCIIO,B3aUMHOMNPOCTHICUHCIIA.
HaxonutbHanO0ab o0 i AeIuTeIbHHAUMEHbIIIee 0011Iee KpaTHOE YHCENI M HCIOJIb30BaTh MX IPH PEIICHWU 3a/1ad, NPUMEHSTh aIrOpPUTM
EBknuna.
OrnepupoBaTbIOHATUEMOCTATKATIOMO 1Y IO, TPUMEHATHCBOMCTBACPABHEHU M IO MOTYJIIO.

AuredpanvecKkreBbIpaKeHUs
BripakeHusiciepeMeHHbIMHU.
Hcnonb3oBaTpasire0panyecky0TepMUHOIOT MIOMCUMBOJIMKY, IPUMEHATHEE B IIPOLIECCE OCBOCHUS yUeOHOro MaTepualla.

Haxonuts 3HAYECHU OYKBEHHBIX BBIpKCHUI Ipy  3aJaHHBIX 3HAYCHUSX MEPEMEHHbIX.
Hcronb30BaTh MOHSATHE TOXKIECTBA, BBITTOIHATH TOXKIESCTBEHHBIE TPEOOPa30BaHUs BBIPAKCHUH, JT0Ka3bIBaTh TOXK/ISCTBA.
MHOro4IeHsl.

BeinonuaTe npeoOpa3oBaHMs LEIOT0 BHIPAXKEHNS B MHOTOWJICH ITPUBEICHUEM IOJOOHBIX CIaraéMbIX, pAaCKPbITHEM CKOOOK.

BrImonaaATh A CTBUSA(CIIOKEHIE, BHIYUTAHNE, YMHOKCHHUE )COMHOWICHAMUU C MHOTOWICHAMH, MPUMEHSATh (HOPMYIIBI COKPAIEHHOTO YMHOXCHUS
(kBazpat u Ky0 CyMMBI,KBaJApaTUKyOpa3HOCTH,pPa3HOCTHKBAIPATOB,CYMManpa3HOCTbKYOOB),BTOM YHCIE JUIs YIIPOLIEHUS BEIYUCICHHN.
OcymiecTBIATh  pa3ioKeHUEMHOTOYWJICHOBHAMHOKHUTEIN CIIOMOIIbIOBBIHECEHUSI 32 CKOOKM OOIIEro MHOMKHUTENS, TPYIIUPOBKU ClIaraeMslXx,
IPUMEHSISI POPMYJIbI COKPALIEHHOTO YMHOXEHHUS.

[TpuMeHATHIIPEOOPa30BaHUSIMHOT OUWICHOBIIIAPEIICHUA PA3INYHBIX33]auN3 MATEMAaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPAKTUKH.
Hcnonbp30BaThCBOMCTBACTENIEHEHCHATY pAIbHBIMUIIOKA3aTENSIMU JUISI TIPE0OPAa30BAHUS BHIPAYKEHUH.

YpaBHeHHAHHEPABEHCTBA
PemarbinHelHbICypaBHEHUACOAHOUIIEPEMEHHOM, IPUMEHSANIPABUIIANIEPEXOJAa OT HCXOJHOIO YPaBHEHHMS K pPAaBHOCWIBHOMY eMmy. IIpoBepsTs,
ABJISIETCS JIM YUCJIO KOPHEM YPaBHEHHUS.
[TonGupath mpUMepbI ap Yuce, ABISIOMINXCS PEIICHHEM JIMHEHHOT0 YpaBHEHUS C IBYMs IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH TpadUK JMHEHHOIO ypaBHEHMS C ABYMS NEPEMEHHBIMH, IOJIB3YSACh Tpa(uKoM, NMPUBOIUTH NPHUMEPHI
pelleHus: ypaBHEHUSI.

PemarbcucteMbl 1By XJIMHEHHBIXYpaBHEHUICABYMSATIEPEMEHHBIMU,BTOMUHCIIE TPpadUIECKH.

CocTaBiATh M pellaTh JIMHEWHOE YPaBHEHUE WJIM CHUCTEMY JIMHEWHBIX YPaBHEHHMH IO YCIIOBHIO 3a/1aud, UHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yM IOIy4YCHHBIN pe3yibTar.

DOyHKIUU
Koopaunarsrpaduxmu.
N300paxkatsb Ha KOOPAVHATHOU IPSIMOi TOYKH,COOTBETCTBYIOLINE 3aJaHHBIM
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KOOPAWHATAM,JTy4YH,0TPE3KH, HHTEPBAJIbI, 3T CHIBATHUUCIOBBICIIPOMEKYTKH Ha aJreOpandecKoM sI3bIKE.
OTMedaThBKOOPIMHATHOUIIIIOCKOCTUTOYKUIIO3aJaHHBIMKOOpANHATaM. DYHKIINH.
CrpouTthrpaduKuInHEHHBIX P YHKITHA.
OnuceiBaTh ¢ OMOIIBIO (DYHKIMH M3BECTHBIC 3aBUCHMOCTH MEXKIY BEITMYMHAMU: CKOPOCTH, BPEMs, PacCTOSHUE, IIeHa, KOJINYECTBO, CTOMMOCTD,
POM3BOIUTEILHOCTh, BpeMsl, 00beM PaOOTHI.
HaxonuTe3HaueHnEPYHKIIMUTIO3HAYCHUIOCEAPTYMEHTA.
[ToHnmaTh rpapuuecKuit croco6 MIPEICTABICHHSI U aHanm3a uHpOpMaInH,
W3BJICKATBUMHTEPIIPETUPOBATHUH(OPMALTUION3TPAPUKOBPECATEHBIXITPOIIECCOB U 3aBUCHMOCTEH.
KM cnonb3oBaThcBOMCTBADYHKIUH IIIaHATTH3AT pAaQUKOBPEATbHBIX3aBUCUMOCTEH  (HYJM  (DYHKIMH, TMPOMEXKYTKH 3HAKOIIOCTOSIHCTBA (DYHKIUH,
POMEKYTKH BO3pacTaHus U YObIBaHUS (PYHKIIUH, HAaHOOJIbIIIEe M HAUMEHBIIICEe 3HAYCHUS (DYHKIIHHN).
Hcnons3oBaTerpaduKUIISUCCIICIOBAHUSIITPOIICCCOBU3ABUCHMOCTEH, IPH PEIIICHHUH 3a/1a4 U3 JIPYTUX YIeOHBIX MPEAMETOB U peaTbHOU KU3HU.

[IpenmeTHBIC pe3ynbTaThl OCBOCHHUS IPOTPAMMBI YI€OHOTO Kypca K KOHIy o0y4yeHus B 8 Kiacce.

YuciauBbIYUCICHUSA

HppanmonaibHbIeunca.

IToHMMAaTBEUKUCIIONB30BATHIIPEACTABICHUSOPACIIMPEHUMYUCIOBBIXMHOXKECTB.
OnepupoBaTb NOHATUSIMU: KBAJIpaTHBI KOpPEeHb, apu(METHUYECKUIl KBaJpaTHbIM KOpPEHb, HUPPALMOHAIBHOE YHCIO, HAXOJIUTh, OLIEHHWBATH
KBaJIpaTHbIE KOPHU, UCIOJB3Ys MPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBHIIOJIHATH NMpeoOpa3oBaHUs BBHIPAKEHUH, COIEpKalIuX KBaJpaTHbIE KOPHH,
UCIIOJIb3Ys CBOMCTBA KOPHEM.
Hcnonb30BaTh HaydalbHbIE NPEICTABIEHUS O MHOXKECTBE JEHCTBUTEIbHBIX YHMCEN A CPAaBHEHUS, OKPYIJIEHUS W BBIYMCICHHMH, HM300pakaTh
JICHCTBUTEIIBHBIC YHCIIA TOYKAaMU HAa KOOPIWHATHOM IIPSIMOA.

Hcnoap3oBaTh 3aUCH 0O0IBIINX u MaJlbIX qucel C TIIOMOIIBIO JECITUYHBIX npoOeit
HCTeHeHeﬁqHCHalO,3al'II/ICI)IBaTBI/I0prrJ'IS[TB'—II/ICJ'IOBBIeSHaLIeHI/IHpea.]'IBHBIXBeJ'H/I'-H/IH C UCITOJIb30BAHUEM PAa3HBIX CUCTEM I/I3MepeHI/II\/'I.

JenumocTsb.
OHepI/IPOBaTI)HOHSITI/IeMOCTaTKaHOMO}Iy.]'IIO,HpHM@HHTLCBOﬁCTBanaBHeHHfI 10 MOAYJII0, HAXOAUTh OCTATKHW CYMMBI W MPOU3BCACHUA IO JAHHOMY
MOJYJTIO.

AuredpandecKreBbIPAKeHUSI
JIpoOHO-palinOHATHHBICBBIPAYKEHHSL.
HaxonuThaonmycTUMble3HAUEHUSI TIEPEMEHHBIX BAPOOHO-PALMOHATBHBIX BIPAKEHUSIX.
[IpuMeHAThOCHOBHOECBONHCTBOPAITHOHATBHOU IPOOH.

BrimonusaTepuBeieHueanTe0pandecKux ApooenKooIeMy3HaMeHaTEI0, CIIOKEHNEe, YMHOKEHHUE, JCJICHHE allreOpandecKux Apooei.
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BBINOIHATHTOKICCTBEHHBICTIPEOOPa30BaHUAPALIMOHATBHBIX BBIPAYKCHHIA.

[TpuMeHATHIIPEOOPA30BAHUSABBIPOKCHUHUIAPCIICHUS.  Pa3JIMYHBIX33/1a4 U3 MAaTEMAaTHKH, CMEKHBIX ITPEJAMETOB, H3 PeaTbHON MPAKTHKH.
Crenenu.

[TprMEHSTHIIOHATHECTEIICHUCIICIBIMITOKA3aTEIIEM, BRITIOJIHATHIIPEOOPA30BaHNs BRIPAKCHHH, COIEPIKALIUX CTEIICHH C LEIBIM TTOKA3aTEeIIeM.
HpparrioHaibHbICBBIPAKCHHUS.

HaxoauTsnomycTuMble3HaYeHUSTIEPEMEHHBIXBBBIPKCHHSX,COJICPIKAIIMX apr(PMETHUSCKHE KBaIpaTHbIC KOPHHU.

BrImonHATE peoOpa3oBaHusi HPPAIIMOHATEHBIX BRIPAKCHUH, HCIIOB3Ys CBOMCTBA KOPHEH.

YpaBHeHHsINHEPABEHCTBA
PematekBagpaTHbICeypaBHEHHUS.
PemateapoOHO-paninoHa bHBICYPaBHEHHUSI.
PelaTe nuHENHbIE ypaBHEHUS C [TapaMeTpaMH, HECIIOKHBIE CUCTEMbI JIMHEHHBIX YPABHEHUN C TapaMETPaMH.
[TpoBoauTHHCCTIEIOBAHUSYPABHEHUHNCUCTEMYPABHEHHI,BTOMYKCIIE C NMPUMEHEHHEM TpadUyecKux MpeicTaBleHui (yCcTaHaBIMBATh, UMEET JIH
ypaBHEHHUE WJIM CUCTEMa YPABHEHHM PELICHUs, €CIIH UMEET, TO CKOJIBKO, U IPOYEE).

[TepexoauTh oT CJIOBECHOM hopMyITUpOBKU 3a/1auu K ee anredpanveckoi
MO)IeJ'II/ICHOMOHII)I-OCOCTaBHeHI/ISIypaBHeHI/ISII/IJ'H/ICI/ICTGMI)IypaBHeHI/Iﬁ,I/IHTCpHpeTI/IpOBaTBB COOTBETCTBUHU C KOHTCEKCTOM 3aJdayu HOJ'Iy‘ICHHBIfI
pe3yJbTar.

[IprMeHATHCBONCTBAYMCIIOBBIXHEPABEHCTBJISICPDABHEHU S, OLICHK!, PEIIATHIIMHETHBIEHEPABEHCTBACOIHOMTIIEPEMEHHOMMMXCUCTEMBI, JABATh
rpaguYecKyIo WIUTFOCTPAIIMI0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUMHU

[TonuMaTe U UCMOIB30BaTh (PYHKIIMOHAIBHBIC MOHSATUS U SI3bIK (TEPMHUHBI, CHUMBOJWYECKUE O0O3HAYECHUS), ONMPENLNSTh 3HaueHue (DYHKIIUU TIO
3HAUYCHUIO apTyMEHTA, ONPEEIISITh CBOMCTBA (YHKIIHH 110 €€ TpaduKy.

£
var — 2 — 3 — — —
Crpouterpadpuxudpynkuui)) = X°, ¥ = X7,y = yX, ¥V = —,V = || onuceBats
CBOMCTBAYUCIIOBOM(DYHKITMUTIOEETPAdUKY.

[TpenmeTHbIe pe3ynbTaThl OCBOSHHUS IPOTPaMMbl y4eOHOT0 Kypca K KOHIy 00y4yeHHs B 9 Kiacce.

YucjauBLIYUCIEHUS
OnepupoBaTh MOHATHSMU: KOPEHb N-U CTENIEHHU, CTETIEHD C PAllMOHAIBHBIM MTOKA3aTeNEM, HAXOJUTh KOPEHb N-U CTENEHHU, CTENIEHb C PAllUOHAIBHBIM
MOKa3aTeJIeM, UCTIOIb3YAIPUHEO00X0AMMOCTUKAIBKYIISTOP, TPUMEHATHCBOUCTBAKOPHSIN-MCTETICHH, CTETICHH C PAIlMOHAIBHBIM MTOKa3aTEeIIeM.
Hcnonp30BaTh NOHATHE MHOKECTBA JEHCTBUTEIBHBIX YUCEN IIPU PEILICHUU 3a/1a4, IPOBEICHUU PACCYKACHUN U I0KA3aTEJIbCTB.
CpaBHUMBaATh U YIOPSAOYMBATH JICUCTBUTENIbHBIC YHUCIA, OKPYIJIATH JCUCTBUTENIbHBIC UYWCIA, BBINOJHATH MPUKUAKY PE3yJIbTaTa BBIUMCICHUM,
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OILICHKY YMCJIOBBIX BBIPAXKECHUM.

AulredOpanyvecKueBbIPaKeHUs
OrnepupoBaTh NOHITHEM KBAJIPATHOTO TPEXWICHA, HAXOUTh KOPHU KBAJAPATHOT'O TPEXUWICHA.
PacknanpiBaTbKBaIpaTHRIMTPEX WICHHATHHEHHBICMHOKUTEIIH.

YpaBHeHUsINHEPABEHCTBA

PemaTh nuHelHbIC U KBapAaTHBIC YPABHCHHUS, YPABHEHUS, CBOIAIINECS K HAM, JPOOHO-PAIIMOHAIBHEIC YPABHCHHMSI.
PematpHecI0KHBIEKBaAPATHBIEY PABHEHUSICIIAPAMETPOM.

PemaTte nuHeliHBIE HEpaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA, MCIIOJIL30BaTh METOJ| MHTEPBAJIOB, U300paKaTh PEIICHUE HEPABCHCTB HAa UYHCIIOBOM

MPSIMOM, 3aMUCHIBATh PEIICHUE C TOMOIIBI0 CHMBOJIOB.

Pemate cuctembl IBYyX JIMHEMHBIX YpAaBHEHUW C JIBYMsI NEPEMEHHBIMU U CHUCTEMBI JIByX YPAaBHEHUMH, B KOTOPBIX OJHO YPAaBHEHHUE HE SBISETCS

JIMHEHHEBIM.
PemraTe HECJIOKHEBIC CHCTEMBI HEJITUHEHHBIX ypaBHEHUU c
napameTpoM.[IpuMeHITbMEeTOABIPAaBHOCUIILHBIXIIPE0Opa30BaHU i, 3aMEHBINIEPEMEHHOM, I'pa nIeCKOTOMETOAANPUPEICHUNY paBHEHU N 3 -1in4-ii
CTCTICHEH.

Pemarhe cucTteMbl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIONIME KBAJPAaTHOE HEPABEHCTBO, H300pa)xaTh PEIICHHE CHCTEMBI

HEPABEHCTB Ha YHUCIIOBOU MPSIMOM, 3aIIMCHIBATH PEIICHHUE C ITOMOIBIO CUMBOJIOB.

PemaTte ypaBHEHMS, HEPABEHCTBA U UX CUCTEMBI, B TOM YHUCJIE C OTPAHUYCHUSIMH, HATPUMED, B LIEIIBIX YHCIIAX.

ITpoBoaMTHHCCIIEIOBAHUAYPAaBHEHUHNCUCTEMYPAaBHEHU I, BTOMUYHCIIE C MPUMEHEHUEM TIpa@HUuecKux MpeICcTaBlIeHui (yCTaHaBIMBaTh, UMEET JIU
YpaBHEHHE WM CUCTEMA YPaBHEHUH pelIeHHUs, €CIIh UMEET, TO CKOJIBKO, U ITpoYee).

PemaTth TekcTOBbIE 33/1auM anreOpanueckuM COCOOOM € TIOMOIIBbIO COCTaBJICHUS YPABHEHU, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI JUISl COCTABIEHUS MAaTEMaTUUYECKOW MOJIENH PEAIbHOM CUTyalluu WM NPUKIAAHON 3aJauH,
MHTEPIPETUPOBATH ITOTYUEHHBIE PE3YJIbTATHI B 33JAHHOM KOHTEKCTE.

Yuc10BbIENOCI€10BATEILHOCTUHIIPOTPECCHH
OnepupoBaTh MTOHATUSAMH: 3aBUCHMOCTb, byHKIHS, rpadux ¢byHKIUH, npsiMas
POTIOPIIMOHATFHOCTb, JIMHEHHASQYHKIINS,00paTHASIIPOIIOPIIHOHATBHOCTb, Tapadoia, runep0os1a, KyCOuHO-3a1aHHas (pyHKITUS.
HccnenoBath (yHKIMIO 1O ee rpaduKy, ycTaHaBIMBaTh CBOMCTBAa (YHKIMIA: 00JacTh OIpenesieHUsl, MHOXKECTBO 3HAYCHUH, HYIU (YHKIHH,
IPOMEKYTKH 3HAKOIOCTOSHCTBA, NMPOMEXYTKH BO3pACTaHMsl U yOBbIBaHUS, YETHOCTb M HEUYETHOCTb, HAWOOJbIIEE M HAMMEHbIIEE 3HAUYCHUS,
ACHMIITOTHI.
Pacrnio3HaBaTh KBajipaTHYHYIO QYHKIHMIO IO (hOpMyJIe, IPUBOAUT IPUMEPHI KBAPATUUHBIX (QYHKLUI U3 pealbHON KU3HU, GU3UKU, TEOMETPUH.
OnpenensaTs noyoxeHue rpapuka KBaApaTUIYHON (PYHKINHU B 3aBUCUMOCTHU OT €€ KOA(PPUIIUEHTOB.
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Ctpouts rpaduk KBaaApaTHUHON (yHKIIMH, OMIUCHIBATH CBOMCTBA KBAJAPATUYHOU (DYHKIMHU 110 €€ TpaduKy.
Hcrons30BaThCBONCTBAKBAAPATUIHOW (D YHKIIM U AISIPCIIICHUS 3312 .
HanpumepekBaaparnunoiidyHkuuuctpoutbrpapukdynkuny=af(kx+b)+c

crioMoIisonpeodpasoanuirpapurkapyukuuuny=f(x).

NutiocTprpoBaThCIIOMOIIBIOTpad MKapeaTbHY F03aBUCHMOCTHITUIIPOIIECC IO UX XaPaKTEPUCTHKAM.

ApupmeTHnyecKaAIUreoOMeTPHYECKASINIPOrPecCH U
OrneprpoBaTh HOHATHSIMU: TIOCIIEIOBATEIEHOCTD, apU(METHIECKasi U TEOMETPHYECKAst IIPOTPECCHH.
3a1aBaTp0CIIeI0BaTEILHOCTHPA3HBIMUACIIOCO0AMHI: OITUCATEIbHBIM, TAOJIMYHBIM, C TOMOIIBIO ()OPMYJIBI N-TO YJIeHA, PEKYPPEHTHBIM.
BBINOIHATEBBIUMCIIEHUSCHCIIONB30BAaHHEM(DOPMYIIN-TOWICHAAPHPMETHIECKON B TEOMETPHUECKOM MTPOTPECCUi, CyMMBI ITEPBBIX N YICHOB.
N300paxaTbuIeHbITOCIEA0BATEIHHOCTUTOYKAMUHAKOOPIUHATHOMN TIOCKOCTH.
Pemmarb3agaun,cBsA3aHHBIECUMCIIOBBIMUIIOCIIEIOBATEILHOCTSIMU, BTOMYHUCIE 3aJ]aud M3 pealbHOM JKM3HM (C HCHOJB30BaHUEM KaJbKYISATOpA,
U(PPOBBIX TEXHOJOTHH).

PacriozHaBath W NMPUBOIUTH MPUMEPHl KOHEUHBIX W OCCKOHEUHBIX IMOCIEAOBATEIHPHOCTEH, OrPAaHUYCHHBIX ITOCIICOBATEILHOCTEH, MOHOTOHHO

BO3pacTaIuX (yOBIBAIOIINX ) MOCIEA0BATEIHHOCTEH.

NmeTp npeacTaBiaeHue 0 CXOAUMOCTH MOCIIEI0BATEILHOCTH, YMETh HAXOAUTh CYMMY O€CKOHEYHO YOBIBAIOIICH reOMETPHIECKOM MPOTPECCUH.
[IpumensaTbMETOAMATEMATHYECKOUMH Y KIUUIIPUPEILIEHU U 3a4a4.
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7 KJIACC
Ha3zBanuepaznena OCHOBHBICBUIBIICATEIIEHOCTH
OcHoBHOEcoepKaHNE
(TeMbl) Kypca o0yyYaromuxcs
YuciauBbIUYUCIICHUS: 11 PannonansHble qucra. CucremMaTH3UpOBAThH u
paroHa bHbIC qucia CpaBHEHUE,YIIOPSIOYUBAHNC u o0oranarb3HaHNA0000BIKHOBECHHBIXHISCATUIHBIX
(moBTOpEHUE) apru(MeTUIECKUEICUCTBUS c TPOOSIX.

[pallnOHAJIbHBIMHA YU CJIAMHU.
YucnoBasnpsimasi, MOy IbYHCIIA.
[IpoLeHTHI,3aIMCBIIPOLICHTOB B BHJIE
npoOu 1 1podu B BUIE

poLeHTOB. TpocHOBHBIE3a1aUH
MPOLIEHTHI.

Pemenue TEKCTOBBIX 3a7a4
ApUPMETUUECKUMCIIOCOOOM.
Pemennesanau U3peaJbHON
MpakTUKA Ha  4acTH, Jpo0w,
MIPOLIEHTHI, IIPUMEHEHNE
OTHOLLIEHUN U ITPOIIOPLUI

pyU  penieHud  3aaad.  PeanbHble
3aBUCUMOCTH; pemienue 3a1a4

HaJABI)KEHHE,padoTy,TOKYIIKH, HAJIOTH

Ha

CpaBHUBATHUYTIOPSIIOYUBATHIPOOH,
[PeoOPa30BBIBASTTPHHEOOXOAUMOCTH
nMecATHYHble  OpoOM B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JIECATUYHBIC,
BUYACTHOCTH,BOCCKOHEUHYIOACCATUIHYIO IPOOE.

[IpumeHsTh  pazHOOOpa3HbIE CHOCOOBI U
[pUEMbl BBIYMCIIEHUS 3HAYEHUH JPOOHBIX
BBIPAKECHHUI, coZepKaINX

O0OBIKHOBEHHBICUIECATUYHBICIPOOH: 3aMEHSTh
MpyU  HEOOXOAMMOCTH JIECATHYHYIO JIpOOb
0OBIKHOBEHHOMI

MOOBIKHOB eHHYIO}IeCSITH‘IHOfI, IIPUBOJUTH
BBIPAYKEHUE

Kpopme,Hanboneey100HOH

ISt BBIYUCIICHHIH, npeoOpa3oBHIBATH

TPOOHBIEBBIPAKEHUSTHAYMHOKEHHE
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UJeIICHUEACCATUYHBIX APOOei
KIEHCTBUAMCLIEIIBIMUYHCIIAMMU. Pemars

3a/1a4d Ha 4aCTH, IPOLIEHTHI, IPOIIOPIIUH,
HaHAXO0XKJICHUEAPOOU(TIPOIIEHTA) oT
BEJIMYUHBI U BEJIMUYHNHBI

1o ee Ipoou (mporeHty), npoou
(Mpo1IeHTa),KOTOPBIHCOCTABISACTOIHA BETUYMHA OT
NIPYTOil.

[IpuBOAUTS, pa3dupars, OLICHUBATH
pa3IMYHbIEpEIIECHUS,3aITUCUPEILICHUI TEKCTOBBIX|
3a/1ay.

VCcri0I1630BaTHTA0UIIBL, CXEMBI, YCPTEHKH,
IpyruecpeACTBaNpeICTaBICHUS JaHHBIX npy|
[pEIICHUY 3a/1a4uH.
Pacro3naBaTbHOOBSICHATH,OMUPASICH Ha
oTpeeeHus, MPSMO TPOMOPIIUOHAIbHBIE U
00paTHO

[IPOTIOPIIMOHATBHBIE3aBUCUMOCTUMEKTY
BEJIMYNHAMU; MIPUBOANTH MIpUMEPBI ITHUX|
3aBUCUMOCTEHN U3 peajbHOrO MUPA,

n3 TPYTUX Y4EOHBIX MPEAMETOB.
PemaTenpakTHKO-OpUEHTUPOBAHHBIC 334U,

Ha IpUMEHEeHHe ApoOel, MPOLIEHTOB, MPSIMON

151 obOpaTtHoit MPONOPIIMOHATIBHOCTEN,
[TPONOPLUI
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O YHKIMU:KOOPANHATHI
rpaduku. OyHKIUNA

n

17

KoopanHaraToukuHanpsmoi.
[IPOMEKYTKH.
PaccTossHHEMEX) Iy IBYMITOYKAMHU
KOOPJIMHATHOM MPSIMOIA.
[TpstmoyronbHast cuctema
KoopauHAT. AOCIccanopinHaTa TOYKU Ha
KOOpJAMHATHOM  TIocKocTU.  [Ipumepsr
rpaduKoB, 3aJaHHBIX (GOpMYTIaMHU.
UrenuerpadukoBpeanbHbIX 3aBUCUMOCTEIA.
DyHKIMOHAIBHBIE 3aBUCHMOCTH  MEXITY
TTonsarue GbyHKIUN.
@DyHKIMS Kak MaTeMaThyecKas MOJIelb
[peaIbHOTO mporecca. Ob6nactp
OTIpeIeIeHUIn00IacTh3HAUCHHUH
¢ynkunu. CrocoObl 3afaHus (QYHKIHU.
['paduk QyHkIMH

BCJINYHNHAMM.

YucioBele

300pakaTbHAKOOPAMHATHOWIIPSAMOMA
TOYKH,COOTBETCTBYIOINE3a1aHHBIM
KOOpAMHATAM,Ty4H,0TPE3KU, MIHTEPBAJIbI;
3anuchIBaThUXHaaNreopanyeckomspike. OT™Me4aTs B
KOOPAMHATHON IUIOCKOCTH|
TOYKUITI03alaHHBIMKOOPIMHATAM;CTPOUTh  TpapUKH
HECJIO’KHBIX 3aBUCUMOCTEH, 3aaHHBIX (OpMyJIaMH, B
TOM 4HCIIe

C MoMoIIbI0 LU(POBEIX JabopaTopuil. IIpumeHsTSH,
n3ydarhb [IpeUMyLIECTBa, UHTEPIPETUPOBATH|
rpaduaecKuit croco0
MpeACTaBICHUINAHATN3aPAa3HOOOPa3HOM KU3ZHEHHOU
MH(pOpMAaLINH.
OcBauBaThbIOHATHE(PYHKIINN,0BIAI€BATh
(YyHKIIMOHATILHOW TEPMHUHOJIOTHEH.
Haxonutbo0nacThonpeneieHusIno0JacTh  3HaYeHUH
byHKITUH.

Vcrionb30BaThpa3nyuHble COCOObI3aAaHNs (PYHKIINH.
Vcnionb30BaThCcBOMCTBAGYHKITUI I

aHaIu3a rpaguKoB peanbHbIX
3aBUCUMOCTEH (HyM QyHKIMH,
[TPOMEXYTKH3HAKOIIOCTOSTHCTBA(QYHKINH,
MPOMEXYTKH BO3pacTaHusi W yObIBaHUS (YHKIUH,

HarOOJIbIlIee U HAUMEHBIIIEE 3HAUCHUS (I)yHKI_[I/II/I)
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Anredbpanueckue BoipakeHuEeCTIEpEMEHHBIMU. OBnazets anreOpanveckoil TepPMUHOJIOTHEN U
BBIPQKCHUS :BBIPAKEHUS € 3HaYCHUE BHIPAKECHUS CHUMBOJIMKOH,
HIePEMEHHBIMU C NepEMEHHBIMH. IpesncraBieHre  [IPUMEHSATHEEBIPOLIECCEOCBOCHUST  Y4eOHOrO
3aBHCUMOCTUMEXKIYBEIMYMHAMUA B BUAE  |[MaTepuala.
popmyibl. Beruucienus o gpopmyiam HaxouTh3HaueHUABBIPAKEHUI
CIIepeMEHHBIMUIIPU3aJaHHBIX3HAYCHUAX
MEPEMEHHBIX; BBIITOJIHATH BHIYUCICHUS
noQopMyIiam, 10y CTUMbIE3HAYCHHS TTEPEMEHHBIX
Y paBHEHUSMCHUCTEMbI 10 Y paBHEHHECOIHOWITEPEMEHHOH. KopensPemarpianneliHoeypaBHEHUECOTHON
YpaBHEHUN:JINHEWHBIE YPaBHEHUS. CaolicTBanepeMeHHON, MPUMEHSS MpaBUia nepexoa oT

ypaBHEHUS

YPaBHEHUNCOAHOUIIEPEMEHHOM.
PaBHOCHIJIBHOCTb YPaBHEHUM.
YpaBHEHHEKaKMaTeMaTH4eCKas
[peaIbHOM CUTYyaLUU.
JInneliHOE ypaBHEHHE C OJHOM IIEPEMEHHOM.
Uucio KOpHEH JIMHEHHOIO  YpaBHEHUS.
PemieHre TEKCTOBBIX 3a7ad4 C ITOMOILBIO
NIMHENHBIXYpaBHEHUN.JIuHEliHOe ypaBHEHNE,
COZIepaKAILee 3HAK MOLYJIS

MOACIIb|

MCXOJHOIO ypaBHEHUS
KpPaBHOCHWJIBHOMYEMYOOJIEEIPOCTOTO BHIA.
[IpoBEPATH,ABIACTCATUKOHKPETHOE YUCIIO
KOpPHEM ypaBHECHHUS.
OnpenensTbunucIOKOPHEUTUHEIHOTO ypaBHEHMSL.

PelaTbnuHeHOCYpaBHEHHUE, coaepIKaliee
3HAK MOMYJIA.
CocTaBisTh u peuarh

YPaBHEHHEIIOY CIIOBUIO33JauH,
MHTEPIIPETUPOBATEBCOOTBETCTBUH
CKOHTEKCTOM 3a7a4u MTOJTyYEHHBIN
pe3yabTaT
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Uucma ¥ BBIUKMCICHHUS: 6 CtenieHb ¢ HaATypajbHBIM IOKa3aTeneMm U ([IpuBoauTh YHCIOBBIE U OYKBEHHBIE MPUMEPHI
CTENEHbCHATYPAIbHBIM ee CBOMCTBA. 3aMKCh YKCIIa B IECATUYHON [CTETICHH C HATypaJbHBIM IOKa3aTejeM, OOBSICHSISA
MoKa3arejieM MO3UIIMOHHOMCUCTEMECUNCIICHUS 3HAYCHMS OCHOBAHMS CTEICHM MW IIOKa3aTelIs
CTETEHU,HAXOAUTh3HAYCHUSICTEIICHEW BUa an(a —
m000e paroHaIbHOE YHCIO, N — HATypallbHOE
YHCIIO).
[loHMMAaTHECMBICI3AIIHCHOOIBITHX YN CEIT c
[MOMOIIIBIO ACCATUYHBIX APOOCH
rcreneHenurcial 0,mpuMeHsIThUX B
[peabHBIX CUTYaIUAX
AnreOpanueckue 23 OIHOYIEHEL. OnnouneHOBIaeTh anreOpandecKod TEPMHHOJIOTHEH U
BBIPKCHUS :MHOT'OUJICHBI crangapTHoroBu1a.CTeneHb OJHOYJICHA.[CHMBOJIMKOM,
MHOTOWIECHEI. MIPUMEHATHEEBIIPOIIECCEOCBOCHUS ~ YIEOHOTO
MHorowieH crangapTHoro Buaa. CreneHpMaTepHala.
MHOTOYJICHA. Cnoxenue, [ [pyBOIUTHOTHOWICHUMHOT OUJICH K
BBIYMTAHUE,YMHOKEHUEUIETICHIE CTaHAAPTHOMY BUY.
MHOrowieHoB. [IpeoGpa3zoBanue  1enoroOnpeaensiThCTeeHHOIHOYICHA u
BBIPAKECHUS B MHOTOYJICH. KopHumHorowiena.
MHOTOYJICHA. BBIMOTHATEYMHOKEHHEOTHOWICHA Ha
ToxIecTBo. ToxaecTBEeHHBIE  [MHOTOYJIEH.
MpeoOpa3oBaHUsIATEOPANIECKIX BEIIoIHATE CIIOJKEHHE, BBIUMTAHHE,
BbIpaK€HUM. J[0Ka3aTenbCTBO TOXKIECTB YMHOXCHUEHICIICHUEMHOT OWICHOB. Haxoanutb

KOpPHH MHOT'OYJICHA.

DopMyIMPOBATHONPENEIEHUE
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TOX1ECTBEHHOPABHBIXBBIPAKECHU .
Mcnosp30BarbipaBuia

JUI  I0KA3aTeNbCTBA TOXKJIECTB. BBINOIHATH
TOKICCTBEHHBIE  MPEOOpa3oOBaHMs  LIEJIOTr0
BBIpa)KeHI/ISIBMHOFO‘IHCHHpI/IBeHeHI/IeMHOHO6H

bIX CJIaracMbIX, PACKPBITUEM CKOOOK.
OcCy11ecTBIAThPA3I0)KEHUEMHOTOUIEHOB Ha
MHOHUTENH IIyTEM BbIHECEHUS
3aCKOOKHOOIIErOMHOKHTEIS,METOIOM TPYIITUPOBKH.
[IpumeHsTh npeoOpa3oBaHue
MHOT'OWICHOBAJIAPCIICHUAPA3JIMYHBIX  3aJay u3
MAaTEMaTUuKH, CMCKHBIX HNPCIAMETOB, M3 peaﬂbHOﬁ
[IPAKTUKH.

3HAKOMUTBCSICUCTOPUENPA3BUTHUSI MAaTEMATUKHI

AnreOpanyeckue  BBIPAXKECHHUS:

(bopMyIibL
COKpAaIlleHHOTOYMHOKEHUS

14

DopMyIbI COKpAILIEHHOT' O
YMHOXKEHHSA:  KBaJpaTCyMMBI U
KBaJapaT pazHoCTH JIBYX
BBIPAKECHH, KBaJpar CYMMBI

HECKOJIbKUXBBIPKEHUIN,KY0 CyMMBI
1 KyO pa3HOCTHU ABYX
BBIPAKEHH,pa3HOCTHKBAIPATOB
IBYXBBIPAKEHUH, IPOU3BEICHHE

OBnazeTh anredpanyeckol TEPMHUHOJIOTHEH U
CHMBOJIUKOM,
[IPUMEHSThEEBIPOIIECCEOCBOCHUST  y4eOHOTO

MaTepHaa.

BrIOnHATH TOKIECTBEHHBIE
MpeoOpa30BAHMSIIIETIOTOBBIPAKEHUS
BMHOFO‘-IJ'IGHHpI/IBe}leHI/IeMHOJIO6HLIX cJlaracMbIX,

[PACKPBITHEM CKOOOK,
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[Pa3HOCTHU u CyMMBI JIBYX [C  HCIONb30BaHMEM  (OPMYNI  COKpAIIEHHOTO
BEIPAKCHHI,CYMMaNPa3HOCTh KyOOB JIBYX |YMHOXKECHHUS.
BBIPAKCHUI. OcCy11eCcTBIAThPA3I0KEHUEMHOT OYICHOB Ha
Pasnoxenue MHOTOWICHA MHOYHUTENH ITyTEM BBIHECEHUS
HaMHOXUTENU. BeiHECEHME 3aCKOOKHOOIIIErOMHOKUTES,METOIOM TPYIIITUPOBKH,
0011IETOMHOKUTEIIA3aCKOOKHU. MeTtoanpumMeHeHs POPMYITBI COKPAMEHHOTO YMHOKEHUSI.
PYIIIUPOBKU [IpuMeHATH npeoOpazoBaHue
MHOTOWICHOB/UIAPELICHUAPA3IMYHbIX  3a1a4d U3
MaTE€MaTUKH, CMEKHBIX IMPEIMETOB, U3 pPeaIbHOMI
MPAKTUKH.
3HAKOMUTHCSICUCTOPUEHPA3BUTHS MATEMATUKHI
UucnanBbIYMCICHHUS: 10 JlenumocThb LEJIBIX YHCEN. [[pumeHATH CBOICTBA JEIIMMOCTH.
JEITUMOCTh CaoiictBagenumoctu.lIpoctsie u [IpuBOAMTHEIPUMEPBINPACTIO3HABATh TPOCTHIE

cocTaBHBIE unciia. UeTHbIE
Y HeudeTHble uucia. [Ipu3Haku AenumocTH
Ha2,4,8,5,3,6, 9,10,

11.1Tpu3HaKuAEIMMOCTHCYMMBI u
MPOU3BEICHNUS LENbIX YUCEI
npupeniennn3anay. Haubonpmmit o0muii
enuTenb W HauMEHbllee oOliee KpaTHOoe
ITBYX YHCell.

B3anMHO IIPOCThIE qyuca.

AnroputMEBKinfa. Jlenenue

M COCTaBHBIC YMCJIA, YETHBIE M HEYCTHBIC
YHcIa.

Jloxa3piBaTh W TNPUMEHSTH MPU3HAKU JEITHUMOCTU
Ha2,4,8,5,3,6, 9,10,11, npu3Haku 1€TUMOCTH CyMMBbI
WIIPOU3BEICHUSIICITBIXUUCET.

HaxonuTbHan0O0Ib MO0 1S TUTEITh u
HaWMEHbIIIee 00111ee KPaTHOE JBYX YHCEIL.
PemarbnpakTHKO-OpUEHTUPOBAHHBIE
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C OCTaTKOM. CpaBHeHus LEJIBIX
YHCENIOMOAYIIOHATYPAIIBHOTO YKCIa

3a]1a49H, UCII0JIb3YTHAUO OB T OO

NenTeNb, HaUMEHbIee O0IIee KpaTHOE JBYX
YHCEL.

Pacrno3HaBaThB3aMMHOIIPOCTHICUYHCIIA.

[IpumenaTs anroput™ EBknnna.
DopMyIHPOBATHOIIPEACICHUSICTIUMOCTA  HAIEJO,
YKMCEIl, CPABHUMBIX 110 JAHHOMY MOZYJIIO.
BBINOJHATHAEIEHUECOCTATKOM

QyHKUUU:TMHEHHAs 16 UluneitHas pyHKIMS,eeCBONCTBRA. I'padpuxPacrioznaBarbanHeHHyIOQYHKIIHIO Y= KX+
byHKIMS MUHEHHON (QyHKIUH. b,onuceIBaTE €€CBOWCTBa B 3aBHCUMOCTH
['paduk dyukipu y= | X|. Kycouno- oT 3HaYeHu# ko3dduienTos Ku b.
3aJaHHble(DyHKLIUN CtpouthrpadMKWIMHEHHONPYHKIMH, QYHKIUH Y= |
X|, KyCOUHO-3aJaHHOW (DYHKIIUH.
lcrnonb30BaTh u¢poBsIe pecypcesl
TUISITOCTpOeHUATpaduKoBQyHKINH u
M3yYEHUS UX CBOMCTB.
[IpuBOAUTH IIPUMEPHI JIMHENHBIX
3aBHCUMOCTEHBpealIbHBIXIpoLIeccax U
SIBIICHHSIX
Y paBHEHUSHCUCTEMBI 14 'YpaBHeHUe c nBymsi  (CTpoHTb B KOOPAWHATHOMN TUIOCKOCTH|
YpaBHEHHIA: CHCTEMBI nepeMeHHbIMA. [ paduKimHEHOTO rpadUKIMHEHHOTOYPAaBHEHUSACABYMSI TIEPEMEHHBIMU;

JIMHEUHBIX YpaBHEHUN

YPaBHCHUACABYMAIICPCMCHHBIMU.

MOJIB3YSICh IPauKOM,
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CHCTEMBUIMHENHBIXYPAaBHEHUH C ABYMs
[IEPEMEHHBIMH.

['padmyeckuit METO/1 perieHusl
CHCTEMBbUIMHEHHBIXYPaBHEHUM
cAByMsIniepeMeHHbIMU. Perienne CUCTEM
IMTUHENHBIX YpaBHEHUN
CABYMSIIIEPEMEHHBIMUMETO/I0M
MOJICTAHOBKM M  METOJIOM  CJIOXCHHUS.

CucreMa JBYX JIMHEMHBIX YpaBHEHHMH C
IBYMsI ~ IIEPEMEHHBIMM  Kak  MOJEIb
[peabHON CUTYyallUuH

[IPUBOAUTBIIPUMEDPBIPEILICHNS YPaBHEHUS.
HaxoauTbpenieHuecucTeMBIIBYX JIMHEHHBIX|

YPaBHEHUH C JBYyMs IIEPEMEHHBIMHU.
CocCTaBIATbUPEIIATECUCTEMYABYX JIMHEHHBIX
YpaBHEHUU o YCIIOBHIO 3aJ1a4u,
MHTEPIPETUPOBATH
BCOOTBECTCTBHUUCKOHTECKCTOM3aaauu HOJIy‘IGHHI:IfI
pe3yabpTar

[ToBTOpeHME,00001ICHKE,
cucTeMaTu3alys 3HaHUi

[TOBTOpEHNEOCHOBHBIXITOHATHI u
METOIOB Kypca 7 Kiacca, 00001eHue
SHAHWI

BeiOWpaTh, TPUMEHATH OIICHHBATH  CIIOCOOBI
CpPaBHEHUsSI YWCEJ, BBIYMCICHHM, TOMXIECTBEHHBIX
MpeoOpa3oBaHuil  anreOpanvdeckux BbIPAXKEHUH,
pELICHHUs] YPAaBHEHUWHCUCTEMYpPABHEHUM,3aJaHUS
byHKIUH, aHaTM3a ¥ MOCTPOSHUS UX TPaduKOB.
Vcnonb30BaTh()yHKIIMOHATBEHO-

rpadguyecKkue  MpeAcTaBICHUS  JUIs

perieHus 3aay.

Ocy1iecTBIATH CaMOKOHTPOJIb|
BBITTOJIHSEMBIXIEHCTBUMHCAMOIIPOBEPKY  pe3yJIbTaTa
BBIUMICIICHHI,
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peoOpa3oBaHu, MOCTPOCHUH.
PemaTe3anaunn3peasbHONKU3HY,
[IPUMEHATbMATeMaTHUECKUE3HAHUS
TUIApeTeHHUSI3a1a4n3IPYTUXIPEAMETOB.

PCUICHUA 3a/la1u

TEKCTOBBLIC 3aaa4Md, CpaBHHUBATh, BBI6I/IpaTB CIOCOOBI

Pemmatn,

OBIIEE KOJIMYECTBO
YACOBIIOITIPOI'PAMME
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8 KJIACC
Hasanuepasnena Konuuectso OCHOBHEBIEBUILIIEATEILHOCTHU
OCHOBHOECO/IEpKAHUE
(Tembl) Kypca 4acoB 00yYaroIUXCs

YpaBHEHUSIMHEPABEHCTBA: 20 'JuciaoBbIe HEpaBEHCTBA. DopMyJIMPOBATHCBOMCTBAYUCIOBBIX ~ HEPABEHCTB,

HEpaBEHCTBA CBOMCTBAYHCIIOBEIXHEPABEHCTB. WIUTIOCTPUPOBATH UX
JlokazaTenbCTBO HEPABEHCTB. HAKOOPIMHATHOMIIPSAMOM, TOKA3bIBATh
HepasenctBo c MEPEMEHHOM. | alredpanyecky.
CTpOoruenHeCTpOrueHEPaBEHCTRA. OreHrBaTh3HAYCHUSBBIPAXKCHHUS, HCIIOJIB3YS

ClioxeHne 51 YMHOXXEHUECUHCIIOBBIX
HEPABCHCTB.

O1ieHMBaHUE3HAYCHUS

BBIPAKECHUS.

[loHsATHEOPEIIEHNMHEPABEHCTBA
COJTHOMIIEpEMEHHON. MHOXKECTBO
[pELIEHUI HEPABEHCTBA.
PaBHOCHIIBHBICHEPABEHCTBA.
HepasencrBo-cnencraue.
UucnosslennpoMexxyTku.JInHeHOE
HEPAaBEHCTBO C OJHOW IIEPEMEHHON H
MHOYECTBO €T0 PELICHUMN.
PeneHnenMHeTHBIXHEPABEHCTB C OJIHOU
[IEPEMEHHOM.
CHCTEMBUTMHENHBIXHEPABEHCTB C OJTHOU
rnepeMeHHOM. Pellienre TeKCTOBBIX 3a7a4

C IIOMOIIIBIO

HEPABEHCTBA.
IIpuMeHATHCBOMCTBAHEPABEHCTBBXOE
3az1ad.

OrnpenensaTbpaBHOCUIBHBIE
HEPABEHCTBA.
[IpuBOAUTEIIPUMEPBIPEIIEHUI HEPABEHCTB.
PematenmHeliHbIEeHEPABEHCTBACOAHON

nepeMeHHoﬁ, CHUCTEMBl JIMHEWHBIX HCPAaBCHCTB,

n300paxaTh pelieHue
HaYUCIOBOUIIPSAMON,JOKa3bIBATh HEPABEHCTBA.
PematbTekcTOBBIE3a]aUHCITOMOIIBIO
HEPABEHCTB C OJIHOM NEPEMEHHOM.
HccnenoBaTbImHEMHOCHEPABEHCTBO c
OJIHOUM MEPEMEHHOM C MapaMeTPOM.

pelieHus

JIMHENHBIX

30
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NMTMHEHHBIXHEPABEHCTBCOAHOM MTEPEMEHHOM

3HAKOMUTBCICUCTOPUEHPA3ZBUTHUS AIIT€OPbI

UncnauBbIYUCIICHUS:
KBaJIpaTHBIN KOPEHb

17

KBagparaple  KOpHH.  ApupMETHUCCKHH
KBaJ[paTHbIA KOpeHbUerocBorcTBa. llonsarue
MPPALMOHAIBHOTO YUCIIA.
JlelficTBUsICHppalMOHATIbHBIMU

IHCIIAMHU. CBoHcTBa NEUCTBUIC
MppaLMOHAILHBIMU YUCIIAMH.
CpaBHEHME HMpPpAUMOHAIBHBIX YHUCEI.
MHOK€ECTBO ICHCTBUTEIBHBIX YHCEIL.
[IpencTaBieHUAOPACIIUPEHUSAX  YUCIOBBIX
MHOXECTB.

JlonmycTuMble 3HAYEHUs MEPEMEHHBIX

B BBIPKCHUSIX,
coJiepKaruxapupmMeTuiecKme
KBaJpaTHbIE KOPHHU.
ToxxaecTBeHHbIEPeoOpa3oOBaHuUs
BBIPaKECHU, coaepKaIIuX
aprdMeTHUECKUE KBapaTHbIe KOPHU

®opMynUpOBaTh  ONpENEICHHE  KBaJpPaTHOTO
KOPHSI U3 4ucIia, apu(pMEeTHIECKOro KBaJJpaTHOTO
kopHs. [IpumeHsTH omepanuio  U3BJICYCHHS
KBaIPAaTHOTOKOPHSIN3YHCIIA, UCTIONb3Y S npu
HEO0OXOIUMOCTHU KaIbKYJIATOP.
O11eHUBaTHKBAIPATHBICKOPHUIIEIBIMA YUCJIAMH  H
JECATUYHBIMH JIPOOSMHU.

CpaBHUBaTh u yIOPSA0YUBATh
paloHaIbHbIEHUPPAIIOHATILHBICYHCIIA,
3aMucaHHble ¢ TOMOMIbIO KBaPATHBIX KOPHEH.
Brinonusateonepanuu

C UppaluoOHaNBHBIMH uuciaMH. VccrmegoBarh

ypaBHeHI/IeX2 =  @,HaXxoJWTb TOYHBEIE W
pUOKEHHBIC 3HaUeHUsT KopHel mipu a> 0.
HccnenoBaTbCBOMCTBAKBAIPATHBIX KOPHEH,
MPOBOAS  YHUCJOBBIE  DKCIEPUMEHTHl  C
HCIIOJIb30BaHUEM KaJIbKYJIsITOpa
(KoMTIBIOTEDA).
Jloxa3pIBaThCBOMCTBaapH(METHUECKUX
KBaJPAaTHBIX KOPHEH; MPUMEHSITh X
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JUISL peoOpa3oBaHus BBIPAKCHU.
BrimonaAThIpeoOpa3oBaHusBEIpaKEHUH,
COJEpIKalIMX KBaIpaTHbIE KOPHHU.
BripaxkateniepeMeHHbIEH3(OPMYI.
Beruucnare 3HAYCHUS BBIPAKCHMUI,
coJiepKallMX KBaJApaTHbIE KOPHU, UCIIOJIB3YsI
pU HEOOXOIUMOCTH KAITBKYJISITOP.
Hcnons30BaTbBXOAEpEIICHUAA3a 1A
3JIEMEHTapHbIC NTPEACTABICHUS, CBA3aHHBIE C
PUOIM>KEHHBIMHU 3HAUEHUSIMU BEJIUYMH.
3HAKOMUTHCICUCTOPUEHPA3BUTUS MATEMATUKU

ypaBHeHI/IHI/IHepaB CHCTBA:
KBAaJAPATHBIC YPABHCHUA

17

KBanpatHoeypaBHeHne.@opmysia  KOpHEN
KBaJipaTHOro  ypaBHeHus.  KoumyecTBo
NEHCTBUTEIIBHBIX ~ KOPHEH  KBaJIpaTHOIO
lypaBHeHusA. Teopema Buera.
YpaBHEHHU,CBOJUMBIE
KJINHEHHBIMYPaBHEHUAM
MIIMKKBAIPaTHBIMYPaBHEHHSM.

KBagparnoe ypaBHEHUE
criapameTpoM. Penienue

KBaJIpaTHBIX YPAaBHEHUI

PacniosnaBaTh ypaBHEHHMS C OJHOM IEPEMEHHOMN,
KBaJpaTHbIE YpaBHEHUS. Onpenenarp
PaBHOCUJIbHBIE YpaBHEHUS.,
IIpuMeHATECBOMCTBAYpaBHEHUNCOTHON
[IEPEMEHHOM.

3anuceIBaTh bopmymy KOpHEH
KBaJIpaTHOT'O  YpaBHEHMs;  pellaTh
KBaJIpaTHbICYpaBHEHUS—TIOJIHbIE u
HEIOJIHBIE.

OnpenensaTbKOINYECTBOICUCTBUTENIBHBIX ~ KOPHEH
KBaJI[paTHOT'O YPaBHEHUS.
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[pEAIbHOM CUTYaIUH.

c mnapamerpamu. Pemenue KBagpaTHBIX|
YPaBHEHUW, COAEPKALIMX 3HAK MOJIYJIA.
YpaBHEHHEKaKMaTeMaTH4eCKas MOJEIIb

HabGnromate ©  aHaiM3upoBaTh  CBA3b
MEXTYKOPHAMUUKOPPHULInEeHTaMU
KBaJpaTHOTO YPaBHEHHUS.
®opmynupoBaTbTeopeMyBuera,atakke 00paTHYIO|

PemenneTekcToBbIX3a1a4 c TEOpeMy, IPUMEHATb 3TH TEOPEMBI JUISl PEIICHHUs

[TOMOILIBIO KBaJPATHBIX 3az1ad.

YpaBHEHUI IIpoBoauTHIPOCTENIINENCCIEAOBAHNS KBAIPATHBIX
YpPaBHEHUM.
Pemars TEKCTOBBIE 3aJ1a4H.
3HAKOMUTHCSICUCTOpUEHPa3BUTHUS
MaTeMaTUKU

AnreOpanvecKkue  BBIPaXKEHUS: 17 PauvoHanbHbIC BBIPAKCHMUS. 3anuceiBaThIre0panyecKUEBbIPAKEHHUS.

IpoOHO-
palrOHAJIbHBICBBIPAKCHHU A

ToxIeCTBEHHBICTIPEOOpa3OBAHHUS
[PAallMOHAJIbHBIX BBIpa)KeHI/II\/’I.
\AnreOpanueckas poOb. JlomycTuMbIe
BHAYCHUST TEPEMEHHBIX B  JIPOOHO-
pallMOHATLHBIXBBIpaKEHUSIX. OCHOBHOE
CBOMCTBO anredpanveckoii Jpoou.

Crnoxenue, BBIYHTAHHE,
YMHOKEHHE u JieTIeHne
areOpanyecKux npobeit.

Bo3sBeneHnneanredpandeckoin qpoou
B CTCTICHb

Haxoauths nomycTuMble 3HA4EHMsI MEPEMEHHBIX B
JpOOHO-PALIMOHAIBHBIX BBIPAKEHUSX.

BbINONMHATE ~ YMCIOBBIE  TOJCTAaHOBKH
UBBIYUCIIATH3HAUEHUEIPOOH,BTOM YHCIIE C
MOMOUIBIO KaJIbKYJIATOPA.

dopmynupoBaTh OCHOBHOE CBOMCTBO
anredpanvecKonIpoOUUIIPUMEHSITHETO JUIst
npeoOpa3oBaHus Jpooeil.

BbINONMHATE  TOXJECTBEHHBIE  MPEOOpa3OBaHMUs
palMOHAIBHBIX BBIPAKEHUH.
BoinonusaTeaeiicTBusicanredpanieckuMu
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JPOOSIMU.
[TpumMeHATHIIPEOOPa30BAHHUSBBIPAKCHUN TSy
pelieHns 3a1ad.

Bripaxatenepemenusienzpopmysn  (u3HYECKUX,
reOMETPUUECKUX,
OIMCBIBAIOLXOBITOBBIECUTYALIUN )

YpaBHEHUSIMHEPABEHCTBA: 19 J{po6HO-panioHaIbHBIE Pacnio3naBaTeipoOHO-paliioHaIbHBIC
IpoOHO-pallMOHATILHBIE ypaBHeHus. Pemenne npoOHo- YPaBHEHHS.
ypaBHEHUS [pallMOHAIBHBIX YPABHEHUM, CBOASIIMXCSA Pemats JIpOOHO-PALIMOHATIEHBIE
K JINHEUHBIM YpaBHEHUS,CBOSAIIUECAKIMHEHHBIM W K
WM K KBAaJpPAaTHBIM YpaBHEHMSM. PerieHue| KBaJpaTHBIM ypaBHEHUSIM,
NPOOHO-paLlMOHAJIBHBIX YPABHEHUI METO/I0M| HMCIOJIh30BaTHMETOA3aMCHBITICPEMCHHOM. Permarh
3aMEHbl  NEpPEMEHHOM.PEIEHNeTEeKCTOBBIX| TEKCTOBBIC 3a7aud alIreOpanvdeckuM CIocoOoM:
3a/lad C MOMOIIBIO APOOHO- pallMOHAIBHBIX| TMEPEXOJUTh OT  CIIOBECHOW  (POPMYITUPOBKH
YpaBHEHUH. yCIIOBUSL 3aJauu K airedpanyeckol Monenu
['paduueckas UHTEpIpeTalus] MyTeM  COCTABJICHHS  ypaBHEHHS;  peEIIaTh
YpaBHEHUWCIBYMSIIIEPEMEHHBIMU COCTABJICHHOE YpaBHEHHE, WHTEPIPETHUPOBATH
pe3ynbTar.
Hcnons3oBath rpaduyecKyo|
WHTEPIPETAIMIOYPABHEHUNUCIBYMSI TIEPEMEHHBIMU
OyHKIMN 15 O6nacTrornpeneneHus Hcnonp3oBarh GyHKIIMOHATBHYIO TEPMUHOIOTHIO U

MMHOKeCTBO3HaUeHUHPyHKIMU.  CriocoOb]

3ananus QyHKIUH.

CHUMBOJIHKY.
Haxoautho0macteonpeneneHus
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['paduk (GYHKITIH. UTeHnecBOiCTB
dbyuakmnuunoeerpaduky.lIpumepsr  rpadukoB,
(dyHKIHH, OTPaKAIOIINX peabHbIe
MPOIIECCHI.

DyHKIIUHY,0NICHIBAIOIIUETIPIMY O u
00paTHYIO MPOTIOPIIHOHATILHBIE

3aBUCHMMOCTH, UX I‘pa(bI/IKI/I.

VX,

(DyHKuI/II/IyZXZ,y:X3,y 0

yo
X

HUXCBOWCTBA

" MHOKECTBO 3HaYEHUN
Brruucnsate3HaueHusGyHKINN, 32 TaHHBIX

dbopmynamu (Ipy HEOOXOIUMOCTH HCIIOIb30BATh

KaJbKYJIATOP); COCTABIATh TaOJMIBl 3HAYECHUH
GbyHKIHIM.
OnuchIBaTbCBOMCTBA(YHKIIMMHAOCHOBE ee
rpadUuecKoro MpeaCTaBICHHS.
HaxoautscioMomptorpagukad@yHKIUM — 3HAYEHUE
OJHOW M3  pacCMATpUBAEMbIX  BEJIMYMH 10|
3HAYEHUIO APYTOil.

HccnenoBaTh  mpumepbl  rpadUKoOB,
OTpaXKaIIUXPEaTbHBICIPOLIECCHI u
SIBJICHHUS.

[TprBOIUTEIPUMEPBIIPOLIECCOB
HUSABJICHUHC3aJaHHBIMICBOICTBAMMU.

Bripaxxats GopMysioil 3aBUCUMOCTb MEXTY
BEJIMYHMHAMHU.

OnuceiBath XapaKTepU3MEHEHUs OJTHOM
BEJIMYMHBIB3aBUCUMOCTHOTU3MEHEHUS JPYTOM.
Pacnio3znaBaThBUIBIN3YYaEMBIX QYHKIUH.
CTpOI/ITLkrpa(l)I/IKI/I(byHKHHI‘/'Iy=X2,y=X3,

yuxJyr . "

Hcnonp30BaTh(yHKIIMOHAIBHO-
rpaduyecKue npeicTaBIeHus

byHKIMN.
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JUISIPEIICHUSIMUCCIIC I0BAaHUSTY PABHEHUIA u
CHUCTEM YpPaBHEHU.
[TpuMmeHITHIIPPOBBIEPECYPCHl IS
MOCTPOCHHUS rpapuKoB
HHUCCIIEA0BAHUSACBONCTB(YHKIIHIA

AnreOpandeckue
BBIP)KCHUS:CTCTICHU

14

CTeneHbCleIbIMIOKA3aTEIIEM
CBOICTBA.

OKPY’KaroILEro MHpa,
[IPOLIECCOB
BOKPYKaIOILEMMUPE

CranmapTHbIiiBuurciia. Pasmepsl  00bEKTOB

u €C

JIIUTCIBbHOCTDH|

DopMyIUPOBATHOMPEICIICHUECTEICHH c
L[EJIBIM TIOKa3aTeJIeM.
DopMyIUpPOBaATH,3aMUCHIBATD B
CUMBOJIMYECKOM (popme
HUUJLTIOCTPUPOBATHIIPUMEPAMICBONMCTBA CTETIEHH C
L[EJIBIM TIOKa3aTeJIeM.

IIpumeHnATH CBOMCTBA CTEIEHU
JUISITTpeo0pa30BaHUSIBRIPAXKEHUH,
COJEpKaIlllMX  CTENEHU C  ILIEJIbIM
MOKa3aTesIeM.

BremromHATE  IEWCTBHSA € YHCIIAMMU,
3aMMCaHHBIMUBCTAHIAPTHOMBH/IC
(YMHOK€HUE,1eTICHIE,BO3BEICHNE B
CTETIEHB ).
[TomydaTeIpeicTaBIeHUE03HAYNMOCTH
JIeMCTBUTENIbHBIXUUCENBIIPAKTHUECKOM
JIeSITEIbHOCTH YeJIOBEeKa.
AHaNM3UPOBATHUIEIATHBBIBO/IBI 0
TOYHOCTH MPUOTIKESHUS
MPPALMOHATILHOT OYUCIANPUPEIICHUN
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3a1ad.
OKpyriarh UppalMoHAIbHBIE YHCIA, BBITOJIHATH
MPUKUIKY pe3yibTarad

BBIYMCIICHUH,01IEHKY3HAYE€HUITYUCIIOBBIX
BBIPAKEHU N

YucnanBbIUUCIICHUS: 7 JleIeHecOCTaTKOM. ®opMyIIHPOBaTHOIIPEACIICHUAIEIUMOCTA  HALEJO,
JEeIUMOCTh CpaBHEHUSLEIIBIXYUCE YHCcell, CPABHUMBIX 110 JAHHOMY MOJYJIIO.
0 MOIYJI0 HATypaJbHOTO  YHUCIA. Bemonusts TeTICHUE C OCTATKOM.
CBoliCTBaCpaBHEHUUIIOMOTYJIIO. JloKa3pIBaTbUIIPUMEHATHCBOMCTBA CPAaBHEHUM II0|
OcTaTki CyMMBI M TIPOHM3BEACHUS IO MOJTYJIIO.
NTAHHOMY MOZYJIIO HaxonuTbocTaTKMCYyMMBI
UIIPOU3BEACHUSIOJAHHOMYMOTYIIIO
[ToBTOpEeHMEe,0600111€HNE, 10 [ToBTOpEHME OCHOBHBIX MOHATUH Br16upars, MPUMEHSITh OLIEHUBATh

CHCTEMAaTH3aINsI 3HAHUH

MMETOJIOBKYPCOB7H8KIIACCOB,
000011IeHNEe 3HAHUH

CIOCOOBICPaBHEHU YU CEIT, BBIYUCIICHUH,
TOXKJIECTBEHHBIX MpeoOpa3oBaHUIl BBIPAXKEHUH,
peLIeHus] ypaBHEHUI

HCHCTEMYypaBHEHNU, HEPABEHCTB, MOCTPOCHHS
rpauKoB.
OcymecTBIATh CaMOKOHTPOJIb

BBITIOJIHAEMBIX IEUCTBUMHCAMOIIPOBEPKY
pe3ynbTata  BBIUMCICHHWHA, MPeoOpa3OBaHMIA,
IIOCTPOEHHUH.

Pemars3agaunnspeanbHOMKU3HH,
MPUMEHSATbMAaTEMATHYECKUE3HAHMS
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JUTApEICHUSI3aIaun3APYTUXIIPEAMETOB.  Perarh
TEKCTOBBbIC  3a/Ja4yd, CpaBHHUBaTh, BBIOMPATH
CHOCOOBI pelICHHS 3a/1a4H.
Hcnonp30BaThyHKIIMOHATBHO-

rpaduuecKue TpPEACTABICHUS  JUIS

pelieHus 3a1a4d

(TemMbl) Kypca

qacoB

OBIIEE KOJIMYECTBO|136
YACOBIIOITIPOI'PAMME
9 KIIACC
Ha3zBanuepaznena Konnyectso OCHOBHBIEBUIBIIEATEIIBHOCTH

OCHOBHOCCO,Z[ep)KaHI/Ie

00y4aroIuxcst
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OyHKIUHA

25

dynknus. CBoiicTBa] yHKITHI: HYJIH
(dyHKIMY, IIPOMEXYTKH
3HAKOIIOCTOSIHCTBA ¢byHKIMY,

MIPOMEXYTKH BO3paCTaHUs
MyOBIBaHUS(DYHKIMH, Y€ THBIC
MHEYCTHBIC(PYHKIINU,HANOOIbIIICe
WHANMEHbIIee3HAYCHUA(DYHKIINN.
[TocTpoennerpadpukoBGyHKINI c
MTOMOIIBIO TTPEOOpa3OBaHUH.
KBanpatusiiitpexwieH.KopHu KBajapaTHOIO|
TpexXuJIeHa.

Pa3noxeHneKBaIpaTHOrO

TpexwieHa  Ha  JUHEHHbIe
MHOHTEITH.

KBanpatuunas byHKLIUSA U ee
cBoiicTBa.IlapaGosna,koOpMHATEI
BEpIIMHBI Mapaldoyibl, OCh CHMMETPUHU

napaboJIbl.

[Toctpoenue rpaduka
KBaJIpaTUYHON(PYHKIIUH.
[Tonoxxenue rpaduka

KBaJpaTUIHON (HYHKIITHH

OmnuceiBath moHsATHE «yHKIMD». [IpumenaTsH
CBOICTBa (byHKIMIA: HYJIY|

(GYHKITUH,IPOMEKYTKU3HAKOIIOCTOSIHCTBA
(bYHKIHHU, IPOMEKYTKH BO3pACTAHUS
NyOBIBaHUA()YHKIIMH,9€THBIC
WHEYETHBICQYHKITUHN,HAUOOIIbIIICE
WHAUMEHbIICe3HAUYCHUA(DYHKITHH.

Pacno3naBats KBaJpaTHBIN TPEXWIEH,
YCTaHABIMBATh BO3MOXHOCTb €r0 pPAa3J0KEHUs
Ha MHOXUTEIH,

pacKJIabIBaTbHATMHEHHBIEMHOKHUTEIIN
KBaJPaTHBIN TPEXWICH
CHEOTPULIATEIIbHBIMIUCKPUMUHAHTOM.
Pacnio3HaBaThKBaIpaTHUHYIO(QYHKIHIO 1o
dbopmyre.
[TpuBOIMTHEIPUMEPBIKBAAPATUYHBIX
3aBUCUMOCTEH U3 peabHON KU3HU, PU3UKH,
T€OMETPHUH.

BrLaBiaTen0000111aTHOCOOEHHOCTH rpadukal

KBaJIpaTUYHON (PYHKIIMH
y=ax>+bx+c.
OnpenensTbKoOpAMHATHIBEPILINHBI

39



denepanpHaspabodasporpamMmmaMaTemaruka. 7—9kaccol(yriry0JIeHHBIYPOBEHB )

B 3aBHCHUMOCTH OT €€ K03((UIMEHTOB.
Mcnonp30BaHWe CBOMCTB  KBaJpaTUYHOM
(yHKIUY A715 peleHus 3a1a4.
CreneHHbICQYHKIHH
CHATYpaJIbHBIMHUIIOKA3aTeIsIMHU, ux
rpaduKu ¥ CBOMCTBA.
['paduxudynxmii:y IXyO3x,
y=[x|

1apaboIIbl,0CbCUMMETPUUTIAPAOOITHI.
CTtpouTth rpayiKu KBaJIpaTUYHBIX QYHKIIUH,
3aJJaHHBIX (OPMYJIaMHU BUJIA!

y=ax’,

y =ax? +q, y =(x +b)? +c, y = ax® +

bx + c.

BrimonHsTEIIOCTpOCHUETPAPHUKOB
¢byHKIHACIOMOIIBIONPEeoOpa30BaHU BHIA:
FOQ) () +a; () U f(x+a);f(x)

kF(x),F(x) D (XD, FO) X)L
Pacrnio3HaBaThCTEIICHHBICDYHKITUH
CHATypaJIbHBIMUIIOKA3aTEIISIMH,CTPOUTh
CTETEHHbIX (PyHKINN
CrioKa3aTensaMu2u3.

Hcnons3oBate CBOMCTBA
CTENEeHHBIX(PYHKIIUICHATY pATbHBIMU
MOKAa3aTeIISIMH TIPU PEIICHUU 3a/1ay.
Crpoutsrpaduxudynximity [ \&,
yO*ly=Ix.

AHanu3upoBaTh W TPUMECHATH
U3y4YCHHBIX P YHKIMH ITISTHXTTOCTPOSHHS,
YHCIIe ¢ TTOMOIIBIO IH(POBBIX PECYPCOB

rpaduky

rpadukoB

CBOMCTBA
B TOM
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YpaBHEHUAMHEPABEHCTBA!
KBaJIpaTHbIC HEPABEHCTBA

15

[lonaTHe O peuieHUM  HEpPaBEHCTBA
COAHOMNIEpPEMEHHON. MHOKECTBO
[PEILIECHNI HEPABEHCTBA.

KBanparusie
repeMeHHON. PerenuenepaBeHCcT
rpaduueCKUMMETOIOMUMETOI0M

3HAK MOJYJIS.
Cucremsl
[epeMEHHON. PeleHneTekcToBbIX  3a7a4
ITOMOLBIO HEPABEHCTB, CUCTEM HEPABEHCTB.
HepaBeHCTBO ¢ JAByMs I€PEMEHHBIMHU.
Pemenue HEPAaBEHCTBA c JIBYMs
nepeMeHHbIMH.  ['paduueckuii  meron
[pELICHUSI CUCTEM HEPABEHCTB C JBYM:
[EPEMEHHBIMU. Cucremsl
HEPaBEHCTBCIBYMAIICPEMEHHBIMU

HEpaBeHCTBA C  OJHOM

nHTEpBaIoB. HepaBeHcTBa, coaep:kalue

HEpPABEHCTB c OJIHOM

C

Uwurath, 3amuchbiBaTh, IOHUMATh,
MHTEPIPETUPOBATHHEPABCHCTBA;
HCII0JIb30BaTh CUMBOJIUKY

Y TEPMUHOJIOTHUIO.
BoinonusaTepeoOpa3oBaHUsHEPABEHCTB,
UCIOJIb30BaTh Ul INpeoOpa3oBaHMsl CBOWMCTBA
YHUCJIOBBIX HEPABEHCTB.
Pacno3naBaTbKkBaipaTHBICHEPABEHCTBA c
OJIHOM MEPEMEHHOM.

Pemate KBaJ[paTHOE HEPaBEHCTBO
rpadUYeCKUMMETOIOMHUMETOA0OM HHTEPBAJIOB.
Pewmatp KBaJpaTHbIE HEpaBEHCTBA,
ucnonp3ysarpadguuecKkuenpencTaBieHus.  Pemary
HEPaBEHCTBA, COACPIKAIIUE 3HAK MOJTYJIS.
N3o6paxaThpelieHHeHepaBEHCTBA c

OJIHOUM MEPEMEHHON U CUCTEMBI
HEpPaBEHCTBHAKOOPAMHATHOUIIPSIMOM, 3aIlHCHIBATH
peLIEeHNE C MOMOILBIO CUMBOJIOB.

OcBauBaTh ¥  TPUMEHSITH  HEPABEHCTBA
MPUPEIICHUUPA3INYHBIX331a4,BTOM yucie
MPaKTUKO-OPUEHTUPOBAHHBIX.
Pacno3naBaTbHEpaBEHCTBOCABYMS MEPEMEHHBIMH.
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[TpumensaTHrpapUueCKUIMETOPEIICHNSI CHCTEM
HEPAaBEHCTB C JBYyMs [IEPEMEHHBIMU

YpaBHEeHUSIMHEPABEHCTBA!
ypaBHEHHUS, HEPABEHCTBA
HUUXCHCTEMBI

25

bukBanpatHeie ypaBHeHus. lIpumepst
[MPUMEHEHUN METO/IOB
[PaBHOCHUJILHBIXITPEOOpa30BaHuUH,
3aMEHbl TEepEeMEHHON, TIpaduyecKoro
MeToaa

[pUpELICHUnYpPaBHEHUH 3-i U

4-ii cTenieHei.
PerennepoOHO-palinOHANTBHBIX
YPAaBHEHUI U HEPABEHCTB.

PemenuecucremypaBHEHUM C
JIBYMsI IEPEMEHHBIMM.
Pemenue MPOCTEUIIINX CHUCTEM

HEJIMHEUHBIXYPaBHEHUUCIBYMs
nepeMeHHbIMH. ['paduueckuit  meron

peleHus CUCTEMBI
HEJIMHEUHBIXYPaBHEHUNCIBYMs
[EPEMEHHBIMU. Cucrema JBYX

HEJMHENHBIX YPaBHEHUN

CABYMAINICPEMCHHBIMUKAKMOACIIb peaHBHOﬁ

CUTYAaLNH.
CucreMaHeIMHENHBIXYpaBHEHU I

apaMeTpOM.

Pemarbp OukBazpaTHble ypaBHeHUs. llpumMeHsTH
METO/bI PaBHOCUJIbHBIX
npeoOpa3oBaHMii,3aMEHBITIEPEMEHHOM,
rpaduyecKkoro MeToa Mpy peuieHu ypaBHEHUH 3-
1 u 4-1 cTeneHen.

PematbapoOHo-paliioHanbHbIe

ypaBHEHHUS U HEPABEHCTBA.
Pacnio3naBaTeauHeHbICYpaBHEHUS c

JIBYMsI IIEPEMEHHBIMU.

Crpouts TpaduKel ypaBHCHHH, B TOM
YUCJICUCTIONB3Y U POBBIEpeCypChl. Permarh
MPOCTEUIIINE CUCTEMBI JBYX HEIMHEHHBIX
YpaBHEHUU C ABYMS TIEPEMEHHBIMHU.

[TpuBoauTH rpaguUecKyto
MHTEpIPETAMIOPEIICHUSypaBHEHUS c

JIByMsI TIEPEMEHHBIMH U CUCTEM YpPaBHEHMI

C IByMsI IEPEMEHHBIMH.

Pemate TekcTOBBIE 3a7aUM ANreOpanuecKUM
CIIOCOOOM.

HccnenoBaTbCUCTEMBIHETMHEHHBIX

YpPaBHEHUH ¢ IapaMETPOM.
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[IpocTeireHepaBeHCTBACABYMS
MEPEMEHHBIMH U UX CUCTEMBI

PematenpocreiireHepaBeHCTBa
CABYMSIIEPEMEHHBIMUUUXCUCTEMBI

YucioBwle
IIOCIEI0OBATEILHOCTH U
MIPOrPECCUH

25

[lonsTue YUCIIOBOM
rocaenoBarebHOCTH. KoHeuHbIe U
OeCKOHEYHbBIE TIOCIIEI0BATEIbHOCTH.
OrpaHuyeHHast

MOCIe0BaTeIbHOCTH. MOHOTOHHO
BO3pacTaroIast (yObIBaromas)
rocneaoBareabHocTh. CrocoObl 3agaHus
MOCIIe0BATEIHHOCTH: onucaTeIbHbIH,
TaOJIMYHBIH,
CIIOMOIIbIO(OPMYIIBIN-TOUJICHA,
[PEKYPPEHTHBII.

Apumernyeckas

UTE€OMETPUYECKASTIPOIPECCHH.

CBolicTBa 4JI€HOB apuU(PMETHUECKOI
UreoMeTpudecKournporpeccuii. Popmyisl N-
ro wieHa apupMeTHIECKOn
UTE€OMETPUYECKOUIIPOTPECCUN.

DopMyBl  CyMMBI  IIEpPBBIX
NusIeHOBapH(PMETHUECKON
UTE€OMETPUYECKOUIIPOTPECCUN.

OcBauBaTth 1 IIPUMCEHATh HHACKCHBIC O603H3‘I€HI/I${,

CTPOUTH peueBbie BBICKa3bIBAaHUS v
MCTIOJIb30BaHUEM
TEPMUHOJIOTHH,CBA3aHHOWCIIOHATHEM
10CJIEI0BATEIbHOCTH.
OnpenenaTbBUABINOCIEI0BATEIbHOCTEH:
OrpaHUYEHHAs MOCJIEIOBATEIBHOCTD,
MOHOTOHHOBO3pacTaromas(yobIBaromias)
M10CJIEI0BATEIbHOCTD.

AHanu3upoBath bopmyy N-ro YJICHA)

MOCJIEIOBATEIbHOCTUAIIMPEKYPPEHTHYIO  (hOPMYITY|
U BBIYUCIATH  YICHBl  IOCJIEI0BATENbHOCTEH,
3aJJaHHBIX 3TUMHU (HOPMYTIaAMH.

Y cTaHaBIMBATh3aKOHOMEPHOCTh
BITIOCTPOEHHUHITOCIIEIOBATEILHOCTH,  €CIIH
BBINKCAHBI TIEPBbIE HECKOJIBKO €€ YJIEHOB.
Pacnio3znaBaThapudmeTnyeckyro u
TE€OMETPHYECKYIO TPOTPECCHH  TIPH

pas3HbIX criocobax 3aJaHusl.

Pemrate  3amaum ¢ WCHONB30BaHUEM
dbopMynn-rouneHaapuhMeTuIecKon
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3a/1a9MHAPOIICHTH,0aHKOBCKHE BKJIABI
KpEIUTHI.

[IpencTraBieHNEe0CX0AMMOCTH
MOCJIeI0BATEIbHOCTH,
OCYMMHUPOBAaHUNOECKOHEYHO
yOBIBaroIenreoMeTpuIecKon

[IpOrpeccuu.

Meton MaTeMaTU4YECKOM
unaykiun. [ Ipocrelimmenpumepsl

UTE€OMETPUYECKOUIIPOTPECCUI,CYMMBI
NYWICHOB.

IIEPBBIX|

N300pakaThbuICHBINOCICAOBATEIFHOCTH  TOUYKAMHY|
Ha KOOPJMHATHOM

IUIOCKOCTH.

PaccmaTpuBaThIpuMeEphITPOLIECCOB U
SIBJICHUIN u3 peanbHOI JKU3HU,
WUTIOCTPUPYIOIINE U3MEHEHUE
BapudmMeTnueckoinporpeccuu, B
reoMeTpHUYECKON pOrpeccuy;

n300paxkaThb COOTBETCTBYIOIIUE
3aBUCUMOCTH Irpa)uyecKH.
Pemiarp3anaunHanpoueHTsl,
BKJIQ 1B

U KpeIUTOBaHUE.
OecKOHEUYHbIE
NepUOANYECKUEIPOONBBUIE
OOBIKHOBEHHBIX.

3HAKOMUTHCA c MOHSATHEM
MOCJIEI0BATENbHOCTH, HaXOJIUTh
0eCKOHEYHOYObIBAIOIIEHT€OMETPUYECKOM
IIPOTPECCUM.
[TpuMeHsATEMETOIMATEMATHUECKON MHIYKIIUH.
3HaKOMUTbCACUCTOPUEHPA3BUTHS MAaTEMaTUKU

OaHKOBCKUE

[IpencraBnsate

CXOUMOCTH|
CyMMY|
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Anredbpanueckue 12 Kopenbn-iictenenn.CBoiictBa  KOpHS  N-i| PopMyJInpoBaTbONPEAECIEHUAKOPHS
BBIPQKCHUS:CTEIEHb  C crenieHd. CreneHp N-HiCTeNeHNHUCTENEHUCPALlMOHAIbHBIM
panroOHaIbHBIM CpallMOHAJIbHBIMIIOKA3aTeleM U €€ [IOKa3aTeJIeM.
rokaszaresem CBOICTBA. [TpumeHsIThONIEpalIMION3BICUCHUSI KOPHS
ToxaecTBeHHbIEPeoOpa3oOBaHuUs n-i CTEIICHH,
BBIPAYKEHU,COICPKAIUXKOPEHD Nn-i HCIIONB3YSATPUHEO0XOTMMOCTUKATBKY IS
CTCTICHH. ToxnecTBeHHbIE TOP.
peoOpa3oBaHUs BBIPAXCHU, BbluncnsaTe  3Hau€HHWE ~ CTENEHU
COJIep>KalNX CTETCHb CpallMOHAILHBIMIIOKA3aTEIEM.
CpallMOHAIbHBIMIIOKA3aTeIeM OneHnBaThb3HAYEHUEKOPHAN-UCTENEHH, 3HAUYEHUE
CTENIEHU C pAlMOHAJIbHBIM II0Ka3aTeJeM IEeJIbIMHY|
qrcIaMu
UJECSITUYHBIMUIPOOSIMH.
CpaBHUBaTh u YIOPSI0YUBATH|
paloHaIbHbIE MU PPALlIOHATIbHBICYHCIIA,
3alMiCaHHble C TOMOIIBI0 KOpHS N-il cTeneHw,
CTENEHHU C PallMOHAJIbHBIM ITOKa3aTeeM.
BbINONMHATE  TOXKIIECTBEHHBIE MpeoOpa3oBaHUs
BBIPAXEHUS, COACPKAIIETO KOPEHb N-U CTENEHH,
CTENEHbCPALIMOHATIBHBIMIIOKA3ATEIIEM.
3HAKOMMTHCS C UCTOPUEN pa3BUTUS MAaTEMAaTUKU
[ToBTOpEeHue,060011eHNE, 34 UrcrnauBbIuMCIeHUsI(3aMHCh, cpaBHeHHe, OnepupoBaTbIOHATHEMYHCIOBOTO MHOKECTBA.

CHCTeMaTHu3alus 3HaHuH

nercTBU

45



OepnepanbHasgpadouasporpammaMarematuka. 7-9xmaacchi(yriyOaeHHBIITYPOBEHb )

CICUCTBUTEIHLHBIMUYUCIIAMH, YHCIOBAS
MpsiMast; IPOIICHTHI, OTHOIIICHHS,
[POTIOPIINH; OKpYTJICHHUE,
MPUOIMKEHHE, OIICHKA)

AKTyanu3upoBaTbTEPMHUHOIOI IO
HMOCHOBHBIE/ICHCTBHSI,CBA3aHHbIE

CUHCIaMU HATypPaJIbHOCYHNCJIO, IIPOCTOC n
COCTAaBHOC 4YHCJIO, ACIUMOCTb HATypaJIbHbIX
YHuCClII, IIpHU3HAKH

JIEITMMOCTH,LIEJI0€YHCII0,MO1YIbUHCIIA,
OOBIKHOBEHHasT M JecsSThuyHas  JApoOb,
CTaHJIAPTHBIA BUJ 4uclia, apudmernyeckuit
KBaJpaTHBI KOPEHb.

BrinonaHsaThAEHCTBYS, CPAaBHUBATh

U yHopsSAO4YMBaTh 4MCIIa, MPEACTABIATh YUCIA

Ha KOOpPJMHATHON IIPSIMOI,
OKPYIJIATHYHMCIIA;BBIIOJHATBIIPUKHUIKY u
OLIEHKY p€3yJIbTaTa BBIYUCIICHUM.

Pemate IIPAKTUYECKUE 3a7a4H,

COJICPKAIUETPOLIEHTHI, 101, YaCTH,
BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpEMs — PACCTOSHHUE,IIEHA — KOJUYECTBO —

CTOUMOCTb, 00BEM pabOTbI — BpeMs —
MPOU3BOIUTENLHOCTh TPY/a.
Pazoupars peanbHbIC KU3HCHHBIC

CUTYyaluu,popMyIMpPOBATEUXHASZBIKE
MaTeMaTUK{, HaXOAWTb pEIICHUE, MNPUMEHSISA
MaTeMaTHYeCKUi amnmapaTr, WHTepHpeTUPOBaTh
pe3yabTar
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TekcToBbie 3a/1auu (pewenue

TEKCTOBBIX33[a4apU(PMETHICCKIM
anreOpanvdecKuM Criocodamm)

n

Pemate TeKCTOBBIE 3a1a4d apUPMETUYECKHM

CII0CO00M; U3BIICKATh
HEOOXOIMMBICIAHHBIC, [TPE/ICTABIICHHBIC B
BepOATbHOM, TPaPUIECKOM

UTa0TMYHOMBH/IE.
PenratpTekcTOBBIC3a1aUHCITOMOIIIBIO BBC/ICHUS
MIEPEMEHHBIX, COCTaBIISATh YpaBHCHUS,

HCPaAaBCHCTBA, CUCTCMLI ypaBHeHI/Iﬁ N HCPABCHCTB
110 YCJIOBHIO 3aJa4n

Anrebpanyeckue BBIPa)KEHUS
(mpeoOpazoBaHueANTeOpanIeCKUX
BBIPQKEHUI, JOMTyCTUMBIE 3HAYCHUS )

OnepupoBarb MOHSATUSIMU:
CTENEHbCLEIBIMIIOKA3ATEIIEM,
apu(METHYECKUIKBAIPATHBINKOPEHb, MHOTOYJIEH,
anreOpanyeckas JpoOb, TOXIECTBO.

BrimoaaaTte OCHOBHEBIC JIIEUCTBUS:
BBINIOJHAThPACUETHIIOPOPMYJIaMm,
peoOpa3oBbIBaTh II€Jble, APOOHO- PAallMOHAIIBLHBIE
BBIPAKEHUS

u BBIPAYKEHUS c KOPHSIMH,
pEean30BbIBATHPA3I0KECHHE
MHOTO4JIEHAHAMHO)KUTEIH,

BTOM YHCJIECUCIIONB30BaHNEM bopmyn
Pa3HOCTUKBAAPAaTOB,CYMMBIMPA3HOCTH  KYyOOB,
KBaJipaTa CyMMbI U pa3HOCTH,
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Ky0a CYMMBI u pa3HoCTH;
JIONYCTUMbIE3HAYCHUATIEPEMEHHBIX
JUTSLIPOOHO-paIIMOHATHHBIXBBIPAXKECHU N, KOPHEH.
Mo 1enupoBaThCIIOMOIIBIO(GOPMYIT
MPOLECCHI U SBJICHUS

HaXOAUTH|

peaJibHbIE

OyHKINH CBOMCTBA
U3yYCHHBIX byHKINH;
rpadUIeCKOCPEIICHUCYPABHCHUI W WX
CUCTEM)

(moctpoenue,

OnepupoBarh MOHATHAMHU: (QyHKIUSA, Tpaduk
¢byHKUMM, Hynmd — QYHKOWH,  [POMEXKYTKH
3HAKOIIOCTOSIHCTBA,

POMEKYTKHBO3PACTAHUS, IPOMEKYTKH

yObIBaHMs,  HauOoJsipllee W HauMEHbIIee
3Ha4YeHUs GYHKLUH.

AHaM3UpoOBaTH, CpaBHUBATh,
00CyX1aTbCBONCTBA(YHKIINIA,CTPOUTH 170.4
rpaduKu.

OmnepupoBatb TOHSATHSIMH: npsMast
MIPOMOPLIUOHAIBHOCTD, oOpartHas
MPOTIOPIIMOHATILHOCTD, JTMHEWHAs

GbyHKIMA, KBaApaTUUHasQyHKIMS, napadoa,
runepboa.

Hcnons3oBarerpaduku
JUISIOIPEIETIEHUSICBOUCTB, TPOLIECCOB u
3aBHUCHMOCTEH, JJii pelieHus 3agad U3

JpYTUX Y4eOHBIX IPEIMETOB
UPEATbHOMKU3HA;MOAEINPOBATh
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CIIOMOIIb
SIBJICHUS.
Beipaxar
BEJIMYMHA
IIPOLIECCH!
OBIIEE KOJIMYECTBO|136
YACOBIIOIIPOI'PAMME

OEJEPAJIBHAAPABOYAAITPOI' PAMMAYYEBHOT'OKYPCA
«EOMETPUSA»HAYT'JTYBJIEHHOMYPOBHEB7-9KJ/IACCAX
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IMMOACHUTEJIBHASA3BAIINCKA

['eomeTpuss Kak OJMH W3 OCHOBHBIX pAa3JejOB IIKOJbHOM MATEMATHUKH, HWMEIOMIUN
CBOEHIIETBI000ECTICYNThU3YYEHUECBONCTBUPA3ZMEPOBPUTY P, MXOTHOIIICHHMA " B3aIMHOE
pacCIONIOKEHUE, OMUPACTCAd HA JIOTMYECKYH, JI0KA3aTEJIbHYK JUHUIO. LIeHHOCTh u3ydeHus
T€OMETPUM Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUs 3aKIHOYACTCS B TOM, YTO OOYYaIOIIUUCS
YUYUTCA NPOBOAUTH JIOKA3ATEIIBHBIE PACCYKIECHUSA, CTPOUTHh JIOTUYECKHUE YMO3AKJIKOUYEHUS,
JIOKa3bIBaTh UCTUHHBIC YTBEPKICHUSUCTPOUTHKOHTPIPUMEPBIKIIOAKHBIM,ITPOBOIUTHPACCY KIACHUS
«OT TIPOTUBHOTO», OTJIMYATh CBOWCTBA OT MPU3HAKOB, (DOPMYIHPOBATH OOPATHBIE YTBEPKICHUS.
Oco0oe 3HaUeHHE JTOKa3aTeIbHAS JIMHKUS UMEET IS yTIITyOJICHHOTO U3YYeHUs MaTEeMaTHKH.
[{enpron3y4eHUATeOMETPUHUSBISACTCSIUCIIONB30BAaHUEEEKAKUHCTPYMEHTANIPUPEILIECHUMKAKMAaTEMATH
YECKHX, TAKHIIPAKTHICCKNX3a/1a4,BCTPEUAIOIINXCA B peaibHON >KU3HU. OOy4YaromMiics TOJDKEH
HAYYUTHCS ONPEICISATh TE€OMETPUUICCKYIO (DUTYpy, OMUCHIBATH CIOBAMH YEPTEXK WM PUCYHOK,

HaUTH IoIIa1b 3eMEeJIbHOTO
Y4acTKa,pacCUUTHIBATbHEOO0X O IUMY0ITTHHY OITTOBOJIOKOHHOT'OKA0 €IS
uiutpedyembiepazMepbirapaxaaisiaBromooms. [ IpupemeHnn3agaunpakTHIeCKOro Xapakrepa

OOyYaOIIUNACA YYHUTCS CTPOUTH MAaTEMaTHYCCKHE MOJCIN PEATbHBIX JKU3HCHHBIX CHTYAIlHi,
MIPOBOAMTDH BHIYUCIICHUS U OIICHUBATDH MOJYYCHHBII pe3yibTar.
Oco0eHHOCThY4eOHOTOKypCayT Ty 0JIEeHHOTON3YYCHUATE€OMETPUICOCTOMTBTOM, YTO OOydYarouInecs
HE TMPOCTO 3HAKOMATCA C ONpEACNCHHBIMU TIOHATUSMHU, a YBEPEHHO OBIAJECBAIOT HMHU.
CylecTByole TeMbl IPOrpaMMbl 0a30BOTO Kypca T€OMETPUU H3YyHaroTcs Ha OoJiee riyOoKoM
YpOBHE, a oOyyaromuecs npuodpeTaroT yMEHHUS,
MOMOTAIOIIIMEUMYBEPCHHOIIPUMEHIThCBON3HAHUSHETOJIbKOBMAaTEeMaTUKe, HO W B  CMEXKHBIX
npeaMeTax, Mpexae Bcero (ui3nke M HHPOpPMATHKE, a TaKKe IOJIb30BAThCA IOTYYCHHBIMU
3HAHHUSIMH TIPH PEIICHUH TPAKTHYCSCKHUX 3a7a4.

CornacHoy4eOHOMYTIIaHYB7—9KI1accaxu3ydyaeTcsyriIyOJIeHHbITy4e0HBIMKYpC

«"eomeTpusi», KOTOPBIT BKITIOYAETCIICAYIOIMEOCHOBHBIEPA3IEIBICOICPIKAHHS:

«Hayana  reomeTpum», «TpeyronbHUKNY, «OKpYKHOCTBY, «YeThIpexyroNTbHUKNY,

«ITonobuen,«IneMeHTRITpUTOHOMETpUNY, « [ LTotaimy, arakke«MeToIKoOpIuHATY,
«Bexropb,«IIpeobpazoBaHUSTIIIOCKOCTI.

OO6mieeuncnouacoB,peKOMEHI0BaHHBIX I3y YeHU Ay 4eOHOTOKypCca

«I"eomerpusin,—306 yacos:B7kiacce—102yaca(3 uacaB Henmento),B8kiacce— 102 waca (3 uwaca B
Heneno), B 9 kitacce — 102 vaca (3uaca B Henemo).
Bo3MoxHAKOpPEKTHPOBKAOOIIErOYHCIaYacoB,PEKOMEHIOBAaHHBIXINISIU3YYeHUS  y4eOHOTOKypca,c
YYEeTOMHH/IUBH Ty TbHOTOTIOIX0a00pa30BaTEIbHBIXOPTAHN3AIMA K YIITyOJICHHOMY H3yYeHHUIO
TEOMETPHH, B paMKax COOJIIOACHHS TUTHECHHYECKUX HOPMATHBOB K HEJENBHON 00pa3oBaTeNbHOM
Harpy3sKe.
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COJAEP)KAHUEOBYYEHUA

7 KJIACC

Hayanareomerpuu
HcropusBo3HuKHOBEeHUsAMpa3BuTusareomerpun. Hauanpuelenonstusireomerpun. Touka, mpsiMas, oTpes3ok, jyd. Ilonstue o0 akcuome, Teopeme,
JIOKa3aTeNbCTBE, ONPEIEICHUN.
B3anmHOe pacnosioxkeHue TOYEK Ha MpsAMOM. M3MepeHne JUIMHBI OTPE3Ka, PaCCTOSHUE MEXKY TOUKAMMU.
[TosrymuiockocTsb U YTOIL Buner YTJIOB. N3mepenueBenuuny YTJIOB. Beprukanbusle
ucMexHbIeyIIIbl. I lapamiensHbIenIepIeH AMKYJSIPHBIEIPSAMBIE. PACCTOSIHMEOTTOUKH 10 IpsAMOM. bruccekTpuca yria.
Jlomanasa. Bugel nomaneix. JlnuHa nomanoil. MuoroyronpHuku. Ilepumerp MHoroyrospHuka. lloHATHE O BBIIYKIBIX M HEBBIIYKIBIX
MHOI'OYT'OJIbHUKAaX.

[lepBuuHbIenpeicTaBIEHUAOpAaBEHCTBE(DUTY P, uXpaciionoxeHun,cummerpun. [lpocreiimue nocrpoenus. MHCTpyMeHTBI A HM3MEpPeHMHA U
IIOCTPOEHHUH.

TpeyrojasHuku
Bunbl TpeyronbHUKOB: OCTPOYTOJIbHBIE, IPSIMOYTOJIbHBIE, TYIIOYTOJIbHBIE, paBHOOEAPEHHBIE, pABHOCTOPOHHUE. MeaunaHa, OUCCeKTpHUca U BbICOTa
TPEYTOJIbHUKA.
PaBenctBo TpeyronpHukoB. [lepBblii U1 BTOpON NMPU3HAKM PABEHCTBA TPEYTrOJbHUKOB. PaBHOOEIpEHHbIE TPEYrOJIbHUKU U MX cBoicTBa. [Ipu3Hak
PaBHOOEPEHHOTO TPEYyrojJbHHUKa. TpeTHil MpU3HAK paBeHCTBA TPEYTOIbHUKOB.
CooTHoIIeHHs MeX/1y CTOPOHAMU U YIJIaMu TpeyrosibHuka. HepaBeHCTBO TpeyroiabHuKa. HepaBeHCTBO O AsIMHE JIOMaHOM.
Cummerpuunsble ¢purypbl. OCHOBHBIE CBOWCTBA OCEBOM cCUMMeTpUU. [IpumMepsl CUMMETpUH B OKpY’KalOIIEM MHpE.

IMapanueabHbienpsiMbie. CyMMayri10BMHOT0Yr0JIbHUKA
[TapannensHOCTEIPSAMBIX, UCTOpUYECKHECBeAeHUs0nIoCTY NaTe EBKuitnianoponu JIo6aueBCKoro B OTKPBITHM HEEBKIUA0BOW reomerpun. CBoicTBa U
NpU3HAKU MapajyieNbHbIX NpsaMbIX. CymMMa yrioB TpeyrosibHHUKa. BHemiHue yrinbsl TpeyroipHuka. CyMMa BHYTPEHHHMX YIJIOB MHOTOYTOJIbHHUKA U
CyMMa BHEIIHUX YIJIOB BBIITYKJIOI'O MHOTOYT'OJIbHUKA.

IIpsiMOYroJIbHBIETPEYT0JIbHUKH
[Tpu3HaknpaBeHCTBANPIMOYTOJBHBIXTPEYT0JIbHUKOB. I IeprienankynsspuHakioHHas. CBONCTBOMEINAHBIIPIMOYTOJIbHOTOTPEYTOJIbHUKA, TPOBEEHHO
UK runotenyse. [IpsMoyronbHbIN TpeyrojabHUK C yriioM B 30°.

OkpyxHOCTH
ITonsTHs OKPY’KHOCTH " KpyTa. DJIEMEHTHI OKPY’KHOCTH u KpyTa: LEHTD, paguyc,
JIMaMETP,X0p/1a,nXCcBOMCTBA. B3anMHOepacnonoxeHneokpykHocTUunpsamMon. KacatenpHasgncekymasskokpykHocTu. OKpyKHOCTb, BIMcaHHasByroi.IIpo
CTEHIINE TOCTPOEHUS C IOMOIIBIO IUPKYJIS U TMHENKH.

I'eomeTpuuyeckneMecTaTouexk
ITonsiTHE O TEOMETPUYECKOM MecTe ToudeK. I[Ipumepbl TeOMETpHYeCKMX MECT TOYEK Ha INIOCKOCTH. buccexkTpuca yria U CepequHHBIN
NEPIEHIUKYISAP K OTPE3Ky Kak reoMeTpuyeckuemMectarodyek.OnrcaHHasoKpyKHOCTbTPEYTOJIbHUKA,eELIEHTP.MeTo ] reOMETPUYECKMX MECT TOYEK
IIPY PEIICHUU T€OMETPUYECKUX 3a/1a4.
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IMocTpoeHNsICIOMOIIBIOUPKYJISUIMHEN KU

Hctopuueckue cBenerus. OOOCHOBaHMS MPOCTEHIINX MOCTPOCHHM, ATAIbI 33[ja4d Ha MOCTPOCHHMSI, PEUICHUE 33a]a4 Ha MOCTPOCHHE ITUPKYJIEM U
JIMHEHKOM.

8 KJIACC
YeTbIpexyroJibHUKH
[Tapayuenorpamm, €ronpU3HAKU u CBOMCTBA. [IpssMOyTOIBHUK, pomo, KBaJpar, ux
npusHakuucBoiicTa. Tpaneuus. PapHoOe npeHHas Tpanenus, eecBoricTBautipustaku. [Ipsmoyronsnas tpaneuus. CpeaHsst TUHHS TPaNeIiH.
CpenHssUIMHUATPEYroJbHIKA. MeTo 1y IBOCHUSIME T aHBITPEYT OJIbHUKA.
TeopemaonepeceueHUMMEANAHTPEYTOJIbHHKA.
Teopema ®aneca, TeopeMa 0 MPONOPILUOHAIBHBIX OTpe3Kax. Teopema BapuHboHa 17151 MPOU3BOJIBHOTO YETHIPEXYTOJIbHUKA.
LeHTpasibHO-CUMMETPUUHBIE(UTYPBIL.

ITogodmue
IToxoOue TPEYTroJbHUKOB, koapurmeHT monoous. [Ipusnaku nonoous
TPEeyroabHUKOB. I [puMeHeHNnen o100 UATIPUPEIICHUAUTCOMETPUICCKIXUTTPAKTHICCKHIX 3a/1a4.

ILnomaap

[Tonsite o momaau. CpoiicTBa TuIomaAeii reomerpuyeckux Guryp. Ilpocreiimme dhopMynbl Ais IUIOMIAAA TPEYTOJIbHUKA, MapauieorpaMMma,
poMmb6a u Tpaneuunu. [Inomanu nogo6HbIX ¢puryp. OTHOLIEHHE TUIOIAAEH TPEYTrOJbHUKOB.

Teopemallugaropa
Teopema IIudaropa. I[lpumenenne Teopemsl [ludaropa npu permeHun npakTHUECKUX 3ajay.

JIeMeHTBITPUTOHOMETPHH
CuHyc, KOCHHYC, TAHT€HC M KOTAHI'€HC OCTPOro YIJia MpsIMOYTOJbHOI'O TPEeyrolbHUKA. TpuroHoMmerpuyeckue GpyHkuuu yrios B 30° 45° u 60°.
[TponopuinoHanbHbIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YriabIM4eThIpexyrobHUKH,CBI3aHHbIECOKPY/KHOCTHIO
Bnucannsie u LIEHTPAJIbHBIE YIUIBL, yrou MEX Y KacaTeJIbHOU u XOpAOH. Vsl MEXIY
XOpAAMHUHUCEKYTMMU. BICaHHBIENONMCaHHBIEOKPYKHOCTUTPEYTOJIbHUKA
U 4YeTblpexyroibHuKU. CBOWCTBa W MpPHU3HAKU BIHCAHHOTO YEThIpEXyrojbHUKA. B3anmHoe pacronoxeHue IBYyX OKpykHocTed. Kacanue
OKpy>kHOcTel. O0IIue KacaTelbHbIE K ABYM OKPYKHOCTSIM.

9 KJIACC
PemieHueTpeyroibHUKOB
Cunyc, KOCHHYC, TaHI'€HC yTJIOB oT 0°mo 180°. OcHoBHOE TPUTOHOMETPUUECKOE

ToxkaecTBo.PopMmynbinpuBeaeHus. PemenrnerpeyronbHukoB. TeopeMakocHHyCcOBH ~ TeopeMa CHHYCOB. PemieHume mpakTHYecKMx 3afad  C
UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMbI CUHYCOB. Pelienne 3aga4 reoMeTpuyecKoni ONTHKH.
Tpuronomerpuueckue (opMynbl AJd IJIOMAAM TPEYToJibHUKA, Mapajuienorpamma, pomba, Tpaneuuun. Popmyna ['epona. dopmyna miomaau
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BBIIYKJIOTO YETBIPEXYTOJIbHUKA.
IMonoOueTpeyroiLHNKOB
Xopabl U 10J00HBIE TPEYToJbHUKH B OKPYXKHOCTU. Teopema O NMpoU3BEIEHHH OTPE3KOB XOP, TEOPEMbI O MPOU3BEIEHUH OTPE3KOB CEKYLIMX,
TeopeMa o KkBaapare kacarenpHou. [ [pumenennenpupenieHuureomerpuueckux3anad. TeopemordeBsl 1 Menenas. [Ionstue o romoreTnu.
MeToakoopauHaT
YpaBHEHUETIPSIMOWHATIIOCKOCTH. Y TTIOBOMK03() QUITMEHTHCBOOOIHBIUICH,UX TEOMETPUYECKH cMbIC. [lapaninensHoCTs W MepHeHANKYISIPHOCTh
psAMBIX (depe3 yriioBor ko3 uimeHr).
VYpaBHeHHeOKpykHOCTH. Haxoxx neHnenepeceyeHnHOKpy > KHOCTEUHIIPAMBIX B KOOpAUHATax. PopMyiia pacCTOsSHUAA OT TOYKHM A0 npsaMol. Ilnomans
napajujesnorpaMMa B KOOpAMHATaX, MOHATHE 00 OpUEeHTHpPOBAaHHOW Iutomaau. [IpuMeHeHne MeToja KOOpAMHAT B MPAKTUKO-OPUEHTHPOBAHHBIX
reOMETPUYECKHX 331a4ax.
BekTopsl
BexTopel Ha mockocTH. CioeHHE U BBIYMTAHHWE BEKTOPOB — IpaBWJIa TPEYroJIbHUKA W IapajulesiorpaMma. Y MHOXKEHUE BEKTOpa Ha YHCIIO.
Koopnunats! BekTopa.CloKeHHEenBBIYUTAHNEBEKTOPOB,yMHO)KEHUEBEKTOPAHAYHMCIIOB KoopAnHaTax. [IpiMeHeHe BeKTOpoB B pU3UKeE, LIEHTP Macc.
[TonsiTue o 6a3uce (Ha riockocTH). Paznoxkenus BekTopoB 1o 0azucy. CkalsipHOE MPOU3BEACHUE BEKTOPOB, TEOMETPUUECKUI CMBICT U BbIpaXK €HUE
B JIEKapTOBBIX KoOpAMHATax. JMCTpHOYTUBHOCTh CKalsipHOro mnpousBelneHus. CkalaspHoe MNpousBeleHHe M npoeurpoBaHue. Ilpumenenue
CKQJIIPHOTO ITPOU3BEJICHUS BEKTOPOB JUIsl HAXO0XKACHUS JUIMH U YTJI0B. Penienre reoMeTpuueckux 3aa4d ¢ IOMOIIBIO CKAJIIPHOTO IPOU3BEACHUS.
JUITHHAOKPY/KHOCTHHILIOMIAAbKPYTa
[TpaBuiibHBIE MHOTOYTOJIBHUKH. JIJIMHA OKpY>KHOCTH. ['pagycHas u pajuaHHas Mepa yria, BBIYUCIECHUE JJIUH 1yT okpyxHocTel. [Inomanp kpyra,
CEeKTOpa, cerMeHTa. Mcropuueckue cBeleH!s] 00 M3MEPEHUH JUTMHBI OKPYKHOCTHU U IJIOLIAIU KpyTa.
JABUKEeHUANIIOCKOCTH
LlenTpanbHas cummerpus. LlenTpanbHo-cumMeTpuunbledurypsl. IToBopot. OceBas cumMerpus. PUrypbl, CHMMETPUYHBIE OTHOCUTENIEHO HEKOTOPOH
ocu. [lapannenbHslii IEpeHOC.
[TonsTe nBUXEHUS U ero cBoiicTBa. PaBeHcTBo duryp. IIposBieHus ciMMETpUUB NPUPOJIE, KUBOIIMCH, CKYJIBOTYpE, apxutektype. Kommnosunuun
JIBUKEHUH (mpocTeiimue npuMepsl). [[puMeHeHne B reoMeTpHUecKHX 3aJauax.

MNPEIMETHBIEPE3YJIBTATBI

[TpenmeTHbIe pe3ynbTaThl OCBOSHUS IPOTPaMMbl Y4€OHOT0 Kypca K KOHIy 00y4eHHs B 7 KJacce.

Pacno3naBath W3y4YCHHbIE reoMeTpUUYECKHe ¢burypsl, OTIpeesATh ux B3alMHOE

pacIoyio’keHue,n300paxkaTbreOMeTpUYECKHEPUTYPBI, BBITOTHATHUEPTEKH

noycioBuo3agaun. M3MepsaTeinHeHplenyrI0BbleBeTMYUHBL. PemiaTb3a1auiiHa BHIYUCICHUE JITMH OTPE3KOB U BEJTMYHMH YTJIOB.

ITpoBOAMTHIPUKNIKYHOLIEHKYTMHEWHBIXUYTIIOBBIXBEIMYMHIIPEIMETOB

BpEaJIbHOMKU3HH,Pa3MEPOBIPUPOIHBIX00BEKTOB. Pa3zmnuaTbpazmMepbIdTHXOOBEKTOB MO MOPSIAKY BETUYHUHBI.
CTpouThuYepTEKUKI€OMETPUUECKNM3aJauaM.

[Tonb30BaThCs MpU3HAKaMU PABEHCTBA TPEYTOJIbHUKOB, HCIIOIb30BaTh MPU3HAKUN CBOICTBA paBHOOEPEHHBIX TPEYTOJIHHUKOB MPU PELICHUH 3a/1a4.

ITpoBOAMTH JTOTMYECKHUE PACCYKACHUSI C UCIIOJIB30BAHUEM IT'€OMETPUUECKUX TEOPEM.
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ITosp30BaTbCA IIpU3HAKaMU paBeHCTBa IIPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB,

CBOMCTBOMME/IMAHBI, IIPOBEICHHONKT UIIOTEHY3€EPSAMOYT0JIBHOTOTPEYT OJIbHUKA,B PEIIEHUN F€OMETPUYECKHX 3a/1a4.

OnpenensaTbiapaieaIbHOCTBIIPSAMBIXCIIOMOIIBIOYTIIOB,KOTOPbICOOpa3yeT ¢ HUMHU cekymas. Onpenenars MapauleabHOCTh MPSIMBIX C HOMOILBIO

PaBEHCTBA PACCTOSIHUI OT TOYEK OJAHOU MPSIMOM J0 TOYEK APYTOH IIPSIMOA.

Pemarp3agaunnakineTdaronoymare.

ITpoBOAMTHBBIYMCIIEHUMHAXOAUTHUNCIIOBBIEMOYKBEHHBIE3HAUECHUSYTJIOBB reOMETPUYECKUX 3a/1a4ax c HCII0JIb30BAHUEM
CYMMBI yTJIOB TPEYTOJIbHUKOB U MHOTI'OYTOJIbHHKOB, CBOMCTB  yIJIOB, 0Opa30BaHHbIX npu
IIEPECEUEHUH JIBYX IapaJUICIbHBIXIIPAMBIXCEKYIIEeH. PemarbnpakTuyeckrne3afaunHaHax 0k IeHUEYIIOB. Biasers noHaTneMm

«reoMeTpuieckoe Mecto Touek» (nanee - 'MT). Onpenensats OuccekTpucyyriaucepeAnHHblneprneHauKysipkoTpeskykakl MT.I1osnb30oBaTecs

nonsatueM I MT npu nokasarenbcTBe reOMETPUYECKUX YTBEPKACHUM U IIPU PEILICHUH 3a1au.

@opMyIMpOBaTh ONPENCIIEHUS OKPYKHOCTU U Kpyra, XOpZAbl U AMAMETpa OKPY>KHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMHU. YMETh OKa3bIBATh U

IIPUMEHSATH 3TU CBOMCTBA IIPU PELICHUH 3a4a4.

BranerenoHsTHEM ONHCAaHHOMOKOJIOTPEYTOJIbHUKAOKPY)KHOCTH,yMETbHAXOAUTh €€ LEeHTp. Jloka3blBaTh M MCIOJIB30BaTh (HaKThl O TOM, 4YTO

OMCCEKTpUCHl YIJIOB TPEYroJibHUKa IEPECEKaloTCs B OJHOM TOYKE, U O TOM, YTO CEpPEAMHHBIC MEPHEHIUKYJSIPbl K CTOPOHAM TpEyroJibHUKa

IIEPECEKAIOTCS B OJHON TOUKE.

BnanersnoHaTHEMKACATEIBHONKOKPYKHOCTH,ITOJIB30BATBCATEOPEMON O IMEPHNEHAUKYIAPHOCTH KACATEIbHOM M paJuyca, IPOBEICHHOIO K TOYKE

KacaHus. Jloka3plBaThb paBEHCTBO OTPE3KOBKACATEIBHBIXK OKPYKHOCTH,IIPOBEACHHBIXU3 OJHOM TOYKH, M MPUMEHATh OJTO B PELICHUU

F€OMETPUYECKUX 3a/1a4.

Jloka3bIBaTh ¥ MPUMEHATH POCTEHIINE T€OMETPUYECKUE HEPABEHCTBA, IOHUMATh UX MPAKTUYECKUN CMBICIL.

IIpoBOIUTEOCHOBHBIET€OMETPHUYECKHUETIOCTPOCHHUSCIIOMOIIBIOIUPKYJISIU JINHEUKH.

[TpenMeTHBIC pe3yIbTaThl OCBOCHHUS MTPOrPaMMBbI YIeOHOTO Kypca K KOHITy 00y4eHus B 8 KJiacce.

Pacmio3naBathb OCHOBHEIE BB YeTHIPEXYTOJIbHUKOB, X 9JIEMEHTEHI, MOJI30BATHCS
UXCBOWCTBAMUIIPUPEIICHUUTCOMETPUICCKIX 33 1a4. Pa3imuaThIIpU3HAKUMCBOMCTBA MapajuieiorpaMMa, poM0a i IpsIMOYTOJIbHHUKA, JIOKAa3bIBaTh HX U
YBEPEHHO MPUMEHSTh IIPU PEIICHUU T€OMETPUIECKUX 3a]1a4.

M cnomb30BaThCBONCTBATOUKHIIEPECCUCHUAMETMAHTPEYTOIbHUKA(TICHTPAMacC) B PEIICHUH 3a71ad.

Bnanmers MIOHSTHEM cpenHei JIAHUN TpPEeYroJlbHUKA 31 Tpamnenuu, MIPUMEHSITh uX
CBOMCTBaNpUpeIeHUUTeoMeTprIecKrx3aaad. licons3oBaTteTeopeMmyDajecanteopeMyorporIopIHOHATEHBIXOTPE3KaX, IPUMEHI Th X JUISPEIIICHUASIIP
aKTHYECKHUX 3a1ad.

Pacrio3naBaTh IIEHTpaIbHO-CHMMETPUYHBIE (PUTYPHI M HCITOJIB30BAaTh X CBOMCTBA MPH PEIICHUH 3a/1a4.

Bnanets MOHSATUAMH og00us TPEYTrOJIbHUKOB, KodduimeHTa moaoous,
COOTBETCTBECHHBIXJIEMEHTOBIIOJOOHBIXTPEYTOIBHUKOB. IMEThIIpEeICTaBICHIEO MPeoOpa3oBaHUU 1M0I00Ms B 0 T0100HBIX (urypax. [Tobp3oBarbes
MpU3HAKaMu  TIOJI0OUATPEYTOJIbHUKOBIPUPEIICHUUTeOMETpHUeCKUX3a1ad.Jloka3piBaTh U MPUMEHATH OTHOIICHHSI MPOMOPIHOHAIBHOCTA B
MPSIMOYTOJIBHBIX TPEYToJbHUKAX. [[pUMEHSATH MO00HME B MPAKTUYCCKUX 3a/1avax.

BriBoauTh 51 HCII0Ib30BaTh npocTeimme (hopMyITBI A IUIOIIA U TPEYroJbHUKA,
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napajiesiorpaMmMa,poMOanTpanenui. BeraucisaTh(pa3inYHBIMECIIOCO0aMH ) TLTOMIA b

TPEYTOIbHUKAUTUIONIAIUMHOTOYTOMBHBIX (GUTYP(TI0TB3YSCh,IIICHEO0XOAMMO,

KaJIbKYJISTOPOM ).3HATHOTHOIICHUETLIONIAICHITONOOHBIXDUTYD W TPUMEHATh TpPHU pEHIeHHH 3anad. [IpUMEHSATh TOJy4YCHHBIC YMEHUS B
MPAKTUYECKHUX 3a7a4ax.

[Tonw3oBatbcsTeopemoitl ludaropaisipeieHUSIreOMETPUIECKUXU  TPAKTHYECKUX 3ana4. CTpOMTh MaTeMaTH4YeCKyKH MOJIENb B IMPAKTHYECKHX
3a/1a4ax, CaMOCTOSITEIILHO IMTPOBOJIUTH YEPTEK M HAXOTUTH COOTBETCTBYIOIIUE ITTUHBI.

BrnaneTs moHsATHEM BIIMCAHHOTO M IIEHTPAIBHOTO YTJIa, YIia MEXKIy KacaTelIbHOWU XOP/0H, OITMCAHHON U BIIMCAHHON OKPYXHOCTH TPEYTOJIbHUKA U
YEeTBHIPEXYTOJIbHUKA, TPUMCHSITh HX CBOMCTBA MPH PEIICHUN 33]1a4.

[TpuMeHATHIIONYYeHHbIC3HAHUSIHATIPAKTHKE —CTPOUTHMATEMATHIYCCKUEMOICITU
JUTSI3a1a9PEaTb HOVKU3HUUITPOBOIUTHCOOTBETCTBY FOIIIUEBBIUMCIICHHS ¢ TIPUMEHEHUEM IOJ00MSI U TPUTOHOMETPHUH (ITOJIB3YSCh, IIe HE0OX0IuMO,
KaJIbKYJISTOPOM).

[IpenmMeTHBIE pe3yabTaThl OCBOCHUS MIPOrPaMMBbl Y4eOHOTO Kypca K KOHIy o0ydeHus B 9 kJiacce.

3HaTI) TpI/IFOHOMeTpI/I‘-IeCKI/Ie (bYHKIII/H/I OCTpI)IX YI‘JIOB, YMGTI) HaXOIUTh C UX IIOMOIIBHO pa3JII/I‘-IHI)IC 3JICMCHTHI Hp?[MOerJH)HOFO TpGerJII)HI/IKa
(«pereHue MPSIMOYTOIBHBIXTPEYTOJIBHUKOBY ). HaXoAuTh(CIOMOIIBIOKATBKYISTOPA)UIMHBI U YTIIBI U1 HETAOMUYHBIX 3HAUCHUH.

HOJ’II)SOBaTI)CSI q)OpMYJ'IaMI/I HpI/IBeILGHI/IH U OCHOBHBIM TpI/IFOHOMeTpI/I‘-ICCKI/IM TOXAOCCTBOM I HAXOXICHUS COOTHOHIGHI/IfI MC)KI[y
TPUTOHOMETPUYECKUMH BETUUMHAMH.

I[OKaSBIBaTBTCOpeMyCI/IHyCOBI/ITeOpCMYKOCI/IHyCOB,HpI/IMerlTBI/IXI[JU[ HaXO0XICHUA paSJ'II/I‘-IHI)IX 3JICMCHTOB TprrOJ'II)HI/IKa («peHICHI/Ie
TPEYTOJIBLHUKOBY ), IPU PEIICHUU TeOMeTprudeckuX 3a1ad. [I[puMeHsTh MoTy4YeHHbIE 3HAHUS TPU PELICHUH MPAKTUYECKUX 3a]1a4.
HpI/IMerlTprI/IFOHOMeTpl/IIOB?;aI[aLIaXHaHaXO)KI[GHI/IGHJ'IOHI&I[I/I,BBIBOZ[I/ITB 158 BJIaACTH TpI/IFOHOMCTpI/I‘-IGCKI/IMI/I q)OpMYJ'IaMI/I JJISL I1omaan
TpeyrojibHUKa,  Mapaiienorpamma,pomba, Tpanennu,BbIBOIUThUIpUMeHsaTbopmynyl'eponra  u  gopmyny  Ansg  IUIOMIAAU  BBITYKIJIOTO
4YeTBIPEXYTOJIbHUKA.

NmMeTtbnpencTaBneHneoroMOTETUH, TPUMEHATHBIIPAKTHUYECKUXCUTYalUsIX. Mcronb3oBaTh TeopeMbl UeBbl 1 MeHenas npy pelieHuu 3a1a4.
Hcnonp30BaTh TEOpeMbl O BIHCAHHBIX YIJIAaX, yriaXx MEXIyXopAaMH (CEeKyIIMMH) U YIJIe MEXAYy KacaTeJbHOM M XOpAOW NHpH pelIeHUuu
reoMeTpUUYeCKuX 3ajad. Jloka3plBaTh U MPUMEHSITh TEOPEMBbI O MPOU3BEACHUU OTPE3KOB XOp, O MPOU3BEIECHUU OTPE3KOB CEKYIUX, O KBajpare
KacaTeJbHOM.

Bragerp moHsTHEM KOOpAWHAT Ha IUIOCKOCTH, pabOTaTh CypaBHEHHEM MpSMOIHA IIOCKOCTH. BlajeTh MOHITUSIMH YTIOBOTO KOdPUIMEHTA U
CBOOOAHOTO 4JICHA, MMOHUMATbUXT€OMETPUYECKUNCMBICTUCBA3bYTIIOBOrOK03 (D PHIIEeHTacCBO3pacTaHUEM
nyObIBAaHUEMIIMHEHHOUPYHKIINH. Y METhPEIIaThMETOJOMKOOPINHAT3aauH,

CBSIBAHHBIC C HapaJ'IJ'IeJ'IBHOCTBIO 158 HepHeH)II/IKy.HSIpHOCTI)IO pr[MI)IX, HGpGCG‘ICHI/IeM HpHMBIX, HaAXO0XICHHUCM TOYCK nepecequI/m.

BriBonuTh UM BIIaieTh ypaBHEHUEM OKPYKHOCTH. Mcmosib30BaTh METOA KOOpPAMHAT AJI HAXOXKJICHHUS TMEPEeCeYEHUN OKPYKHOCTEH U MPSIMBIX.
Bnagets dbopmynamu paccTostHus oT TOYKH Ji(o) MIPSIMOHA, IJIOIA U napajuiejiorpaMmma B KOOpJIMHATAX, HMETh
HOH}ITI/ICO60pHeHTHp0BaHHOI>’IHJIOL[IaI[H.HOHL3OB&TBCHMGTOI{OMKOOp,Z[I/IHaT Ha TIIJIOCKOCTH, HpHMeHHTL ero HpI/I peLHeHI/II/I I‘eOMeTpI/I‘-IeCKI/IX )41
MpaKTUYECKuX 3a/1a4. [[puMeHsATh MEeTO1 KOOPAWHAT B MPAKTUKO-OPUEHTHPOBAHHBIX TE€OMETPUUECKHUX 3a/1a4ax.

BJIa,ZleTI: IIOHATUCM BeKTOpa. yMeTB CKi1aablBaTb W BbIYUTATH BGKTOpBI, YMHO)KaTB Ha YHCIIO, BJIaACTh HpaBI/IHaMI/I TprFOHBHI/IKa nu
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napaiesiorpaMma. Brnaners PaKTUYCCKUMU UHTEPIPETANUIMA BEKTOPOB. YBepeHHO TI0JIb30BAThCS KOOpAWHATAMHU
BeKTOpa.BJIaI[eTbCJIO)KGHI/IGMI/IBBI‘II/ITaHI/ICMBCKTOPOB,yMHO)KCHI/IGMBCKTOpaHa‘-II/ICJIO B KOOpAHUHATAax.

HmetbnpencrabieHrneoda3nce(HamiockocT ). PackiiaibiBaTbBEKTOPHI no6a3ucy.PackiiapIBaThBEKTOPBICHIICTIOMOIIBIOTPOSIIMPOBAHUS
UTPUTOHOMETPUIECKUXCOOTHOMEHHNA. [ I[puMeHAThIIOydeHHbIe3HAHUSBIPOCTEHINNX (DPU3UYECKHX 3a/1a4ax.

BrnaneTh MOHSATHEM CKaJSIPHOTO MPOU3BEICHHS BEKTOPOB, IOHUMATh €r0 T€OMETPHUECKUI CMBICI U YBEPEHHO IOJIH30BATHCS €r0 BHIPAKEHHEM B
JIEKapTOBBIX  KOOpAMHATAaX.3HAThAUCTPUOYTHBHOCTHCKAISIPHOTONPOU3BEICHUSIMETOCBA3b ¢ IpoenupoBaHueM.  [IpuMeHATh  CKaJsipHOE
NPOM3BEACHUE BEKTOPOB [UIS HAXOXJICHHS JUTMHUAYTIOB.PeraTbreoMeTpuyecKie3aiaqucioMOIbIOCKAIIPHOTONPOU3BeIeHHs.  VICTonbp30BaTh
CKaJISIPHOE TIPOM3BEICHUE BEKTOPOB B alireOpandecknXx U PU3NICCKUX 3a/1auax.

Bnanerh MOHATHSIMH MPAaBUIBHOIO MHOTOYTOJbHHKA, UIMHBI OKPYKHOCTH, JJIMHBI JYTM OKPY)KHOCTH W DPaJMaHHON MEpbl yIiia, BBIYUCIATH
mwiomanas  Kpyra v ero  yacred. [lommmare  cmbicn  yucna w. [IpUMeHATH  MOJydYEHHBIE  YMEHMsS  IIpU  PELUEHUU
MPAKTUYECKUX3aa4.3HATbHCTOPUYECKUECBEACHUSIO0ON3MEPEHUHITTHHBIOKPYKHOCTH | IJIOIIAAH KpyTa.

Hmetp mpexacraBieHue o npeoOpa3oBaHUM TUIOCKOCTH, O JBIKEHHMSIX. HaXoauTe OCH, HEHTPHl CUMMETpHH (QHUTyp, HEHTPHI MOBOPOTA, HAXOIUTH
KOMITO3HUITUH MPOCTEHIINX MpeoOpazoBaHuid. [I[puMEHSITh TBMKEHUS IJIOCKOCTH TIPU PEIICHUU T'EOMETPUYCCKHX 3a/1a4.
HpI/IMerlTBHOJIy‘-IeHHI)Ie?;HaHI/IﬂHaHpaKTI/IKe —CTpPOUTBMATCMATUUCCKUEMOACIIN
JUIS13a1a49PeaTbHOMKHU3HUUATIPOBOIUTHCOOTBETCTBYIOIIIMEBBIUMCIICHUS C IIPUMEHEHUEM TIOJI00MS] U TPUTOHOMETPHUYECKUX (PYHKIUH (MOJB3YSICh, TIe
HE0OXOANMO, KAJIBKYJIATOPOM).

TEMATHYECKOEIIVIAHUPOBAHUE

7 KJIACC

HazBanuepaznena KonuuectBo OcHoBHOECOIEp)KaHNE OCHOBHBIEBUIBIIEATEILHOCTH
(Temsl) Kypca 4acoB 00y4aroIuXCst
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Havana
[Ipocreimue
reoOMeTpUYeCKUePUrypbI
nuxcpoictea.Mzmepenue
F€OMETPUYECKUX BETUUNH

TCOMETPHUH.

28

I/ICTOpI/IﬂBO?sHI/IKHOBeHI/IH u
[Pa3BUTHUA TCOMCTPHUU.
Ha‘laJ'IBHBICHOHHTI/IHFeOMCT‘pI/II/I. Tqua,

[psiMast, OTPE30K, JIyY.
[lonarueobakcruome,reopeme,
NTOKa3aTeNIbCTBE,0NPECIICHUH,

CBOMCTBE, IIPU3HAKE.
B3auMHOEpacoI0KEHUETOYEK Ha
npsMol. HM3mepeHne UIMHBI OTpE3Ka,
[PACCTOSTHUE MEXKAY TOUKAMH.
[TonyninockocThb u YIOJL. Buaer
yrsioB.MI3MepeHMEeBETMYMHYTIIOB.
BepTukanabHble U CMEKHBIE YTJIbL.

[TapaynenbHbIe
WIIepIIEHIUKYJISIpHbICTIpsIMbIE.  buccekTpucal
lyria.

JIlomanas.Bugpuiomansix. JJinHa ~ JJOMaHOM.
MHOrOyroJbHUKH.

HCpI/IMeTpMHOFO}/rOHLHI/IKa.

3HAKOMUTBHCS c HUCTOpHUEH pa3BUTHS
reOMETPUU, IPUMEHEHUEMI€OMETPUH B
[peaTbHOM KU3HU.
@DopMyIUPOBaTEOCHOBHBIETIOHATHUS, ONPEICIICHUS U
AKCHUOMBI.

Pacno3naBatb H3y4YEHHBIE
reoOMETPUUECKUEPUTYPBLONPENEIATEUX B3aUMHOE
PacrojO0KEHUE, BBIIOJIHATh YEPTEXK IO YCIOBUIO
3a/1a4H.
M3MepSThIMHENHBIENYTJIOBBIE
rEOMETPUUYECKUX
MTIPAKTHIECKUXO0BEKTOB.
OnpenensTb«Har1a3»pasMepblpeaIbHblX  OOBEKTOB,
[IPOBOAUTH IPyOYIO OLIEHKY UX pPa3MEpOB.
Pemarb3agaunHaBbIUMCICHUEUIMH ~ OTPE3KOB U
BEJIMYMH yTJIOB.

Pemars 3aa4n Ha B3alMHOE
pacnosioxenuereomerpuueckuxpuryp. I[Iposoauts
KJ1accU(UKALUIO YTIIOB,

BCJIMYNHBI
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[TOHSATHEOBBITYKIIBIX
MHEBBITYKJIBIXMHOIOyTOJIbBHUKAX.
NHCTpYMEHTBLIIM3MEPEHU I 51
[MOCTPOEHUM

BBIYUCIIATH JINHEHBIE u YIJIOBBIE
BEJIMYHUHBI,IIPOBOIUTEHEO0XOMMbIE
JTOKa3aTeJIbHBIE PACCYKICHHUS.

BbIuHCIISTS IEpUMETPBI TPOCTENHIIMXPUTYD, TOMAHBIX.
Pa3nnuyaThBBINYKIBIENHEBBITYKIIbIE
MHOTOYTOJIbHUKU, PABHbBIE (PUTYPBI.
[[pOBOAUTHIIPOCTENIIMETOCTPOCHUS

MHA3MEPEHUS CIOMOIIBIOMHCTPYMEHTOB

TpeyrosbHUKH

19

Menanana,0MCCeKTpUCanBhICOTA
TPEYrOJIbHUKA.

PaBenctBo TpeyroiapHuUKoB. IlepBbil u
BTOPOU [IPU3HAKU paBeHCTBA
TPEyTOJIbHUKOB. PaBHOGenpeHHbBIC
TPEYroJIbHUKU U UX CBOMCTBA. [Ipu3Hak
[paBHOOEIPEHHOTOTPEYT OJIbHUKA.

Pacrio3HaBath napsl paBHBIX
TPEYrOJbHUKOBHATOTOBBIXUEPTEX)KAX M Ha
KJIeT4aToil Oymare (C yka3aHHEM MPU3HAKOB).
OnpenensThIIapbIpaBHBIX TPEYTOJILHUKOB B
rCOMETPUUCCKUX KOHPHUTYPAIHSIX

(c yKa3aHHEeM MIPU3HAKOB).
BriBoaUThCIEICTBUSI(PABEHCTB

Tpernii MIpU3HAK paBeHCTBA COOTBETCTBYIOIIUX  3JIEMEHTOB) U3
TPEYTOJIBLHUKOB. [PaBEHCTBA TPEYTOJIbHUKOB.
DUrypeicOCeBONCUMMETPHUEN. Vcrionbs30BaTbIpU3HAKUPABEHCTBA
[ IpuMeppicUMMETPUHI TPEYTrOJIbHUKOB B DPEIICHUH T€OMETPUYECKUX
BOKPYKarOILEMMHUPE 3a1ad.
DopMynpoBaTh OlpelencHus]
O CCEKTPUCHI,BHICOTHI,METUAHBI TPEYTOJIbHUKA;
CEpEAMHHOIO
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[IEepIEHIUKYIISIpa OTpE3Ka; [IEPUMETPA,
TPEyroJIbHUKa,0CUCUMMeTpUnurypsl. Pacrosznasartp
(UTyphI ¢ 0CEBOI CUMMETPHUEH.
Pa3nyaTbIOHATUACBONCTBAUIIPU3HAKA,
(bOopMyIHpOBATh  COOTBETCTBYIOLIHE  JIOTHUYECKUE
YTBEPKICHMUS.

JIoKa3pIBaTbUIIPUMEHATHCBONCTBA U
MIPU3HAKY PaBHOOEIPEHHOTO TPEYTOJIbHUKA

B PELICHUU T€OMETPUYECKUX 3a/1a4.

CTpOI/ITb‘{epTe)KI/I,pCI_HaTLSa,[[a‘{I/I C
MMOMOIIBIO HaXO0XJICHUA PaBHBIX
TPECYTr'OJIbHUKOB.

M cnonb30BaTbLU(DpOBBIEPECYPCHI
JUIATIOCTPOCHUMMUCCIIEJOBAHUSICBONCTB  M3y4aeMblX
¢buryp u KoHpuUrypammit

[TapannensHocTh.CymMMa
YIJI0B MHOTOYTOJIbHUKA

15

[TapamienbHOCTBIIPSAMBIX.

CBolicTBa " IIPU3HAKU
mapalJICJIbHBIX ITPAMBIX.

CyMMa yriioB TpeyrosibHUKa. BHelHue yribl
rpeyroapHuka. CyMMa BHYTPEHHHUX YIJIOB
MHOT'OYT'OJIbHUKAUBHEIIHUXYTJIOB
BBIITYKJIOT'O MHOI'OYT'OJIbHUKA

q)OpMy.]'II/IpOBaTI)HOHSITI/ICHapaJ'IJ'[CJ'II)HI)IX MMpAMBbIX,
HAXOIUTh MPAKTUYECKUE TPUMEPBIL.

3HAKOMUTbHCSA c HCTOpHEN pa3BUTHS
reOMETPUM,IATHIMIIOCTYTaTOMEBKIINIa, 3HAaYeHHEM
padot JlobaueBckoro.

M3y4athb CBOIiCTBa VTJIOB, 00pa3oBaHHbIX]
MPUIICPECCUCHUUTIAPATIIICIIBHBIXITPSAMBIX
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CEKyLIEH.

HpOBO,Z[I/ITI) J0Ka3aTcJIbCTBA,

[1apaJuICIbHOCTUABYXIIPSMBIX
CIIOMOLIbIOYTJIOB,00pa30BaHHbIX
[IPUIIEPECECUCHUNITUXIIPSAMBIXTPETHEHN ITPSIMOHU.
Pa3inyare CBOWMCTBA M INPHU3HAKHU IApPAJLICIBHBIX

[PSAMBIX,  IPUMEHATb HUX  0OPU  PELICHUH
[COMETPUYECKUX 3az1ay.
BbIunciasaTECyMMYYIIIOBTPEYTOJIbHUKA, CymMMy

BHYTPEHHUX YIJIOB MHOIOYTOJIbHMKA M BHEIIHUX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbBHUKA.

Haxonute  uucioBele U OyKBEHHbIE
3HAYCHUSYTJIOBBI€OMETPUYECKUX
33/1a4aXCUCII0JIb30BAHUEMTEOPEM O CyMME

YIJIOB TPEYTOJIbHUKA

MMHOT'OYT'OJIbHUKA.
[IpuMEHATHIOYYEHHBIE3HAHUS
[IPUPEILICHUUT€OMETPUIECKUX3a1a4

[IpsimoyromnsHbIe
TPEYrOJIbHUKH

[Ipu3Haku paBeHCTBa
MPSIMOYTOJIbHBIXTPEYTOJILHUKOB.
[TeprieHIUKYISIp U HAKIIOHHAS.
CBOMCTBO MeJInaHbI
MPSMOYTOIBHOTOTPEYTOJIbHUKA,

Jloka3pIBaTbIIPU3HAKMPABEHCTBA
[IPSIMOYTOJIBHBIX TPEYTOJBHUKOB. OIpenesisaTh
[apsl PaBHBIX IIPSMOYTOJIBHBIX
TPEYTrOJIbHUKOB
HaKJIeT4aToOyMarenBreoMeTpu4eckux
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[IPOBEACHHOMN K TUIIOTEHY3E.
[IpssMOYTOIBHBIATPEYTOJILHUK
cyriomB30°

KOH(PUTYpasIX(CyKa3aHUEMITPU3HAKOB).
lcrnonb30BaTh MIPU3HAKH paBeHCTBA
[IPSIMOYTOJIbHBIXTPEYTOJIbBHUKOB, ~ HEPAaBEHCTBO O
HaKJIOHHOMN

UIIEPIICHIUKYJISIPEBPEILICHUN T€OMETPUYECKUX 3a/1a4.
J{oka3pIBaTHCBOMCTBOMEANAHBI
[PSIMOYTOJIbHOIOTPEYTOJIbHUKA,

[IPOBE/IEHHON K THIIOTEHY3E,

151 COOTBETCTBYIOLIUI [IpU3HAK;
CBONCTBaMIPU3HAKUIIPAMOYTOJILHOTO

TpeyrojbHuKa ¢ yriiom B 30°.

[ IprMeHATHIOTYYeHHbIE3HAHUS

npu pelieHnn FE€OMETPUUYECKUX 3ajad.
Peratp3agaunHanpuMeHEHUECBONCTB
[PSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
lcnosb30BaThIIONyYEHHBIE3a1au1 npu
pelIeHNN IpaKTUYeCKUX3aaay

I'eomeTprueckue
HEPaBEHCTBA

COOTHOIICHUAMEXK Y CTOPOHAMHU
yTJIaMU TPeyToJbHHKA.

n

HepasenctBo tpeyronbHuka. HepaBeHcTBO 0

JUIMHEe  JIoMaHou. HepaseHcTBO
MEePIEeHANKYISIPOMUHAKIOHHOM.
PaccTossHHEOTTOUKUAOTIPAMON

MEXKIY

BriBOIUTH MIpOCTENIINE reOMETPUYECKUE
HEPABEHCTBA,TOHUMATBUXITPAKTUYECKUX CMBICII.

M crons3o0Bath JIOKa3aHHBbIE
reOMETPUUYECKUEHEPABEHCTBA,

CUMMETPHIO B PEILICHUU 3a7a4
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OKpy HOCTb.
I'eomerpryeckuemecra
touek. IlocTpoenus
CIIOMOIUBIOLUPKYJIS U
JIMHEUKHU

18

OKpYKHOCTb,XOPIBIUUAMETPHI, HX
CBOICTBA. Bzaumnoe pacrnosioxKeHue
OKPY>KHOCTH

unpsimoii. KacarenpHasiucekyias K
OKPY>KHOCTH.

OKpYyXHOCTb, BITMCAHHAS B yTOJI.
[ToHsATHEOTEOMETPUUECKOMMECTE TOYEK.

[IpuMepsl reoMeTpUYECKUX MECT TOYEK Ha
[JI0CKOCTH.
OnucanHas OKPY’KHOCTb
TpeyToJIbHUKA, ee LEHTP.
MeToAreoMeTpUYECKUXMECT  TOYEK
[PU PEIICHUHA TEOMETPUUYECKUX 3a]1ay.
O60CHOBaHUAIPOCTEHIITNX

[MOCTPOEHUI,ATANbI3agaun

DopMyJIMPOBATH OIIPEICICHNUS .
OKpY’>KHOCTHU,XOpAbL,IUAMETPal  KacaTeJbHOM K
OKpPY>KHOCTH.

13y4aThXCBOMCTBA, IPU3HAKH, IIOCTPOCHUE
YEPTEIKEH.

lccnenoBaTb, B TOM YHCIE MCIOJB3YS LU(DPOBBIE
pecypcehl: OKPY’KHOCTBb,

BIIMCAHHYIOBYTOJI;LICHTPOKPY’KHOCTH,

BHHC&HHOﬁBYFOH;paBeHCTBOOTpﬁBKOB KaCaTCIIbHbIX.
OKPY’KHOCTH

OBa/1eBaThIIOHATHEMOIIMCAHHOM
TpEYroJbHUKA.
dopmysmpoBaThITAIBI3AIAY Ha
mocTpoeHue (oCTpoeHue,
TOKa3aTeIbCTBO, HCCIICAOBAHKE), MPOBOIUTH
3aauu Ha MIOCTPOCHHE,

HaIlOCTPOCHHUS, pEIICHNE3a1ad Ha  |OCYIIECTBIATHOCHOBHBIETIOCTPOEHUS
[IOCTPOEHUE LIUPKYIIEM LUPKYJIEM U JIMHEUKOM.
MIINHENKON SHAKOMMTHCS c HCTOpUEH pa3BUTHSA
reOMeTPUHN,KJIACCHYECKUMM3aadyaMu 0
[IOCTPOCHUHU
[ToBTOpEeHMEe,0600111€HNE, 10 [ToBTOpEeHME U o0oOmenne  |Pemare3anaduu, MUTFOCTPUPYIOLUECBS3H MEXY)|
CHUCTEMAaTH3alMsl 3HAaHUU OCHOBHBIXITOHSTUMMMETOIOB Kypca 7  [pa3jIMYHBIMHM TEMaMU Kypca
KJlacca
OBIIEE KOJIMYECTBO|102
YACOBIIOITPOIT'PAMME
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8 KJIACC

HasBanuepaznena KonnuectBo OcHoBHOECOEpKAHUE OCHOBHBIEBUIBIACATEIBHOCTU
(Tembl) Kypca 4acoB 00yYaroIuXCs
YeThlpexyroJpHUKU 22 [lapamienorpamm,eronprusHaku u  |[M3o0paxare M  HaXoIuUTh  HA  YEPTEXKax|
cBoiicTBa.  IIpAMOyrosbHUK,  poMO,  [4ETBIPEXYIOJIbHUKHPA3HBIXBUIOBUHUX HJIEMEHTBHI.
KBaJgpaT, WX TNPU3HAKA M CBOWCTBA. DopMyIupoOBaTh ONpEAENICHUsl NapauleIorpaMma,
Cpenusis JIMHUSA TPEyTOJIbHUKA. [PSMOYTOJIbHUKA,
Tpanenus. pomOa,KBaparTa, Tparneluu,paBHOOOKON Tparenuu,
PaBHOOeipeHHasATpaneys,ee CBOMCTBA  UIPSAMOYTOJIBHOM Tparenuu.
MPU3HAKH. J10Ka3bIBaTHHHCIIONH30BATh

[IpsimoyronpHasTpanenus.
CpeaHssUIMHUATpaN e N,
Teopema®daneca. Teopema

TPEYrOJbHUKA.
[leHTpaIbHO-CUMMETPUUHBIE QUTYPHI

ONpONOpIMOHANbHBIXOTpE3KaX. LleHTp macc

[pUPEILICHUN3a0aulIPU3HAKUCBOUCTBA
nmapajyieiorpaMMa, — IpsSMOYTOJIbHUKA,  pomoa,
KBaJpaTa, Tpameuud, paBHOOOKOH Tpamenuu,
[PSIMOYTOJIbHOM Tparenuy.
/loKka3pIBaTbMUCIIONB30BATh
npupemeHnn3agaureopemoi®aneca U 0
[TPONOPLIMOHAIIBHBIX OTPE3KaX.
DopMyJIHPOBATHUI0KA3BIBATHCBONCTBA TOYKHU
[epeceUCHUS MeauaH
TPEYroJbHUKA;[OIy4aThIIPEICTABICHUS O METO/IE
Macc, 0 CBSI3U C PU3HUKOU.
DopMyIMpPOBATHOITPEIETICHHE
MI0Ka3bIBaTbCBOWCTBALIEHTPAJIBHO- CUMMETPUYHBIX]

buryp.
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Pemath 3aauu c UCIIOJIb30BAHUEM
CBOMCTBUIIPU3HAKOBIIApAJLIEIOr PaMMa.

[IpoBOIUTH NlelieHUEe OTpe3Ka Ha paBHBIC YACTH C
MIOMOIIBIO IUPKYJIS U JINHEHKH.
Vcrionp30BaTh U POBBIEPECYPCHI
TUITUCCIICJOBAaHUSACBOMCTBU3YYaeMbIX ~ QUTYp |
KOH(pUTYpaIuii

ITomoOue

16

[TomoOueTpeyroabHUKOB, KO3 ULIUEHT

moao0us. [Tpusnaku no00ust
TPEYTOJIbHUKOB.

[Ipumenenuenonoous
MPUPEIICHUUTTPAKTUIECKIX 3a/ad.

Beenenve mnoHsATHMS —npeoOpa3zoBaHUS
moxoous
MII0100HBIX PUTYD

HaxoauTenoq00HbIeTPEYTOIEHUKH
HArOTOBBIXYEPTEKAX,yKa3bIBaTh
COOTBETCTBYIOIIMETPH3HAKUIIONOOHSI.

OmnpenensTs napbl MOJA0OHBIX TPEYTOJIHHUKOB

B T€OMETPHUECKUX KOHPUTYpaLUsX.

Pemrate 3amaum Ha MONOOHBIE TPEYTOJBHUKH C
MOMOIIBIO CaMOCTOSTEIILHOT OTIOCTPOCHHUS
YePTEeKEH MHAXOKACHUSTIOJOOHBIXTPEYTOIEHUKOB,
C yKa3aHUEM MPU3HAKOB MOI00US.
[IpoBOINTHI0KA3aTENBCTBA
CHCITI0JIb30BaHHEMITPU3HAKOBIIOJO0US.

[ [puMEHATHIONyYEHHBIC3HAHUS pu

peLeHnn F€OMETPUYECKUX u
MIPAaKTUYECKHX 3a/]1a4.

SHAKOMMTHCS c MOHATUAMHU

peoOpa30BaHUATIONOOUSIUIIONOOHBIX GUTYD
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[Tnomans 16 [TonsaTne IIJIOLLAH. CaoiictBa®0opMyIMpOoBaTbCBOWCTBAILIOIAIN, BBIICHATh HX
MI0IaJieireoMeTpUYeCKUXQUTyp. HarJIsAHbIA CMBICIL.
[Tpocrelimmedopmynbt BbiBOINUTH (bopmybI iouiaau
TUIATUIOIIA U TPEYT OJIbHUKA, apajiesorpaMMa, TpeyroibHHKA,
nmapajienorpaMma, pomoa Tparmenu U3 (GopMynBl  IUIOINAAM
utpanenuu. [ Inomanumnogo0HbIX Guryp MPSIMOYTOJIbHUKA (KBaapaTa).
Haxonuth TUTOIIAH buryp,
n300pakeHHbIXHaKJIeTyaToii0ymare,
MCII0JIb30BaTh Pa30MEHUE HA YaCTH
U JIOCTPOCHHUE.
HaxoauTeIuiomaanno100HbIX GUryp. Brraucinsty
[UI0INAH PA3JIMYHBIX MHOTOYTOJIBHBIX (DUTYD.
PerraTe3agaunHamionab
CIPAKTUYECKUMCOIEPIKaHUEM
Teopemalludaropa 18 Teopemalludaropa.llpumenenne 3HakoMHThcscucTopueniteopemsl [udaropa.

HHAYAJIATPUTOHOMETPUHN

reopembll ludaropanpuperiennu
MPaKTUYECKUX 3a/1au.

[ IponopoHaIEHBIEOTPE3KH
BIIPSIMOYTOJIbHOMTPEYT OJIbHUKE.
CHuHyC,  KOCHHYC,  TaHI'€HC
MKOTAaHI€HCOCTPOroyriia
[PSIMOYTOJIBHOTOTPEYTOJIbHHUKA.
TpuronomeTrpruyeckuepyHKIUU  yTJIOB
B 30°, 45°u 60°

Jloxa3bIBaTh TEOpEMY [Tudaropa.
/{0Ka3bIBaTbCOOTHOLIEHUSAMEK Y
[IPONOPLUOHAIBHBIMA ~ OTPE3KaMH B
MPSMOYTOJIBHOM TPEYTOJIbHUKE u
[IPUMEHSATD ux pu peLieHun
rEOMETPUYECKHX 3a/1a4.
PeraTs3agaunHaNpUMEHEHUETEOPEMBI
[Tudaropa,BTOMUHCIIECTTPAKTUYECKIM
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COZCpKAHUEM.
Onpenensrb OCHOBHEBIE
TPUTOHOMETPHUYECKHEPYHKITUIYTIIA v
[TOMOIIBIO TPSIMOYTOJILHOTO TPEYroJIbHUKA,
COCTaBJIATh TAOIHITY

3HAYCHUHUTPUTOHOMETPUICCKUX (DYHKITHH J1s]
OCHOBHBIX erIOB.

[TprMEHSATHIIOTYYeHHbIC3HAHHS
NyMEHUANIPUPELICHUUIIPAKTUYECKUX 3a/1a4.
3HAKOMUTBCICUCTOPUEHPA3BUTHS TPUTOHOMETPUHN

VY IIIBINYETBIPEXYTOJIBHUKH,
CBA3aHHBIC C OKPYKHOCTBIO

20

BrivcaHHbIEMIIEHTPAJIbHBICYTIIBL, yroJi
MEXy KacaTelbHOMI

MXOPAOH. Y TIIBIMEK Ty XOpIaMH u
CEeKYLIUMHU.

Brricanasie u OIMCaHHBIC
YeThIpeXyroibHUKU.CBOMCTBA u
MPU3HAKU BIIICAHHOT'O
YETHIPEXYT OJIbHUKA.

B3anmuoe pacroyioxeHue JBYX

okpykHocTell. KacaHue OKpyXHOCTEH.
OO0111e KacaTelIbHBIEKBYMOKPYKHOCTSIM

@DopMyIIMPOBAaTHOCHOBHBICOTPEACTICHHS,
CBSI3aHHBIECYTJIAMUBKPYTe(BIIHCAaHHBIN yrod,
LEHTPAJIbHBINA yro1).

Haxoqute  BHMCaHHBIE — YIJIBI,  ONMUPAIOIIUECS

HAO/IHYAYTY, BBIYHCIISTH
YTJIBICTIOMOIIBIOTEOPEMBIOBITUCAHHBIX yriax,
TEOpEMbl O  BIUCAaHHOM  YETBIPEXYTOJIbHUKE,
TEOPEMBI

OLIEHTPAJIbHOMYTJIE.

lccnenoBaTh, BTOMYMCIIECTIOMOLIBIO U (POBBIX
[PECYPCOB, BIIMCAHHBIE

1% ONMCAHHBIE YEeTHIPEXYTOJIbHUKH,

BLIBOHHTBHXCBOﬁCTB AUIIPU3HAKH.
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lcrios1b30BaTh3TUCBOMCTBAUTIPU3HAKH npu
pEIICHUH 33129
[ToBTOpEeHME,000011ICHNE, 10 [ToBTOpCHME OCHOBHBIX MOHATUNA Perarp3a1auu, MILTIOCTPHPYFOIIIHECBSI3U MEXTY|
CUCTEMATU3ALUA 3HAHUN MMETOIOBKYPCOB7H8KIIACCOB, pa3IMYHBIME TEMaMH Kypca
00001IeHE 3HAHUIA
OBLIEE KOJMYECTBO[102

YACOBIIOITPOI'PAMME
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9 KJIACC

HaszBanuepaznena KonnyectBo OcHoBHOEcOIepKaHHE OCHOBHBIEBUBIICATEILHOCTH
(Tembl) Kypca 4acoB 00yYaroIuXCs
PemennerpeyroibHUKOB 22 CuHyC, KOCUHYC, TaHT€HC yrioB oT 0 10 dopmynupoBaTh OTIpeieIeHus
180°. OcHOBHOE TPUTOHOMETPUICCKUX D YHKITMUTYIIBIX u
TPUTOHOMETPUICCKOSTOKICCTBO. MPSIMBIX YTIIOB.
DOpMYIBITPUBEICHHSL. CocraBnath TaOIUILy 3HAYCHU

PemennerpeyronsHukoB. Teopema
KOCHHYCOB U TEOPEMA CUHYCOB.
Pemenne MPAKTUYECKUX 3a1a4c
VICII0JIb30BAHUEM TEOPEMBI
KOCHHYCOBUTEOPEMBICHHYCOB.
Tpuronomerpuueckuepopmyiasl A

[UIOINAAN TPEYroJbHUKA,
rapasuiesIorpaMma.
Dopmynal ‘epona.opmyia

BBIITYKJIOT'O YCTBIPEXYT'OJIbHHUKA

IIoniaan

TPUTOHOMETPUYECKUX QYHKIIUMA
Juist ocHOBHBIX yrioB oT O mo 180°. BriBoguth

COOTHOULICHUS MEXAY
TPUTOHOMETPUYECKUMUDYHKIHSAMH. BriBoauTH
IIpOCTENIINE (bopMyJIbI IIPUBEICHUS u3

reOMETPHUECKUX COOOpaXKEeHUH.
BbIBOIUTHETEOPEMYKOCHHYCOBUTEOPEMY CHHYCOB (C
paznycoM OMMCAHHON OKPY>KHOCTH).
Pemare3agaunmnoreomerpun
CHUCIIOJIb30BaHUETEOPEMKOCUHYCOB
HCUHYCOB,HAXOAUTbPAINYCONMCAHHON
OKPY’KHOCTH.

Pemate MIPAKTUYECKUE
CBOJALIUECIKHAX 0K ACHUIOPA3INIHBIX
3JIEMEHTOB TPEYTOJIbHUKA.
BBIBOIUTETPUTOHOMETPHUECKUE

3a1a4H,
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(bOopMyYIBLIATUIOIAAUTPEYT OJILHUKA,
napajuienorpamma, Gopmyny [epona, dopmymy
IJIOLIA/IM BBIIYKJIOTO YEThIPEXYTOJIbHHKA.

Pewmate 3a1a4u c HCII0JIb30BaHUEM
M3Y4YEHHBIXTEOPEMUCOOTHOILIEHUH.
Pematenipaktnueckuesanauu
HaHAXO0X/ICHUEIUIOUIAIUCIIPUMEHEHUEM  JTaHHBIX

hopmyn

[TonobuerpeyrobHUKOB 12 XOopaAbIMIO00OHBIETPEYTOIbHUKN B | Jloka3bIBaTh TEOPEMBI 0 IIPOU3BEICHUN
okpyxHocTu. Teopema OTPE3KOBXOP,TEOPEMBIONIPOU3BEACHUNA  OTPE3KOB]
OIIPOU3BEICHUMOTPE3KOBXOP, TEOPEMBI CeKyIIHUX, TEOpeMy O KBaApaTe KacaTeIbHOU,
O MPOU3BEACHUM OTPE3KOB CEKYILUX, TeopeMbl UeBbl u Menenas. Mccnenosars, B TOM
reopeMa YuciIe ¢ IOMOIIBIO  IU(POBBIX  PECYPCOB,
0 KBaJparte KacaTeJIbHOM. M3y4yaeMble KOH(PUTYpaLUH.
[IpuMeHeHnenpupenieHun reoMerpudecknx| [IpuMeHATH JTAHHBIE TEOPEMBI
3ajad. MIPUPELLICHUUTCOMETPUUECKHUX 3a/1a4.
TeopembiUeBsinMeHnenas. Ilonsatue o 3HAKOMHUTHCSICIIOHATUEMOTOMOTETHH, C  €r0
TOMOTETHUH IIPUMEHEHUEM, B TOM YHCIIE

BIPAKTUYECKUXCUTYALUAX
Meroa koopauHaT 10 'Y paBHEHHETIPSIMONHAIIOCKOCTH. OcBauBaThIOHIATHETIPSIMOYTOJILHOM CHUCTEMB]

Yrnooiiko3ddurueHt U
CBOOOIHEBIN YJIEH, X

KOOpAUHAT, ACKAPTOBLIX KOOPAWHAT TOYKHU.
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FEOMETPUYECKUICMBICIL.
[TapamiensHOCTD
WIIEePIICHIUKY IS PHOCTBIIPSMBIX
YTJIOBOM kod(durmeHr).
OKPY>KHOCTH.
HaxoxnenuenepeceyeHuii
OKPYHOCTEW U MPSAMBIX

B KOOpPJIMHATAX.
[PACCTOSTHUSIOTTOUKHUAOIIPSIMOM.
[1nomaapnapanmienorpaMmma B
KOOpAMHATAX, TOHITHE
000pHUEHTUPOBAHHONIIIONIA/IH.
[[puMeHeHneMeTOJaKoOpIMHAT
BIPAKTUYECKU-OPUEHTUPOBAHHBIX
FEOMETPUUYECKHX 3a/1auax

(uepes
YpaBHeHue

Dopmyiia)

BrIBOOUTEYpaBHEHUANIPAMON B

KOOpJMHATAaX, ypaBHEHHUE

OKPY’KHOCTH.

BrinensterionHeliikBaapar

JUISTHAX O’KJICHUSALICHTPAUPaJNyCca OKPYKHOCTH TIO|
€€ YpaBHEHHUIO.

HaXOIII/ITI)TO‘-IKI/IHepeCGLICHI/IHHpSIMI)IX n
OKPY)KHOCTEH B TIPSMOYTOJILHOW CHUCTEME
KOODP/IMHAT.

Pemarp 3anaun Ha HaXOXAECHHUE PACCTOSIHUSA
OT TOYKU J0 TpsiMoii. BwiBomuTh opmymy
IUIOUIAIM  MapajIeIorpaMMaBKOOpAMHATAX,
3HAKOMUTBCA C IIOHATHEM OPUEHTHPOBAHHOMN
IUIOLIAIN.

[IpuMeHATbEMETOAKOOpAUHAT

B IPAKTUYECKU-OPUEHTUPOBAHHBIX
reOMETPUYECKUX3a0a9aX, NCCIEI0BATh
MIPUJIOKEHUS METOAa KOOpAUHAT
BBBIYMCIIMTEIIBHONMATEMATHKE u
uHpOpMaTHKe.

Hcnonbp3oBath 1udpoBble pecypehl Ais
MIOCTPOEHUs u HCCIIE0BAHUM.
3HAaKOMUTBCICUCTOPUEHPA3BUTHS
T€OMETPUHU, UCTOPUEU METO1a KOOPAUHAT
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BexTopsl

20

BekTopsiHarinockocTu.ClioxeHue u
BHIUMTAHWE  BEKTOPOB  —  IpaBuia
TpeyroJibHUKaunapaiesorpaMmma.
'YMHOKEHHE BEKTOpa Ha YUCIIO.
KoopaunarsiBekTopa.CiioxkeHue u
BHIUUTAHUE  BEKTOPOB,  YMHOXEHHE
BEKTOpA HA YHCIIO

B KOOp/AMHATAX.
[TpMeHEHHEBEKTOPOBB(U3HKE, IIEHTP MacC.
[TonsTreo6a3uce(HAIIIOCKOCTH).
Pa3noxxeHuss ~ BEKTOpOB 1O  0asucy.

CxanspHoe MIPOU3BEICHUE
BCKTOpOB,FCOMeTpI/I‘-IeCKI/II\/JICMBICJI u
BBIpQ)KCHUE B JICKAPTOBBIX KOOPMHATAX.
JIMCcTpuOyTUBHOCTD CKaJIIpHOTO
MPOU3BEICHUS.

CransipHOCTIPOU3BEICHHE "
MPOELMPOBAHHUE.

[ IprMeHEeHnECKAISIPHOTO
[IPOU3BEIECHUS BEKTOPOB

JUIsT  HaxOXXJIEHUs JUIMH W YIJIOB.
PemennereomeTpuyeckux3anay c
ITOMOIIBIO CKAJIIPHOTO NPOU3BEICHUS

BBoauts BEKTOPHI KaK HaIpaBJICHHBIC
OTPE3KH,HCCIIeIOBATEI€OMETPHUCCKUI
(mepememienre) u (u3MUECKHil (CHIIA) CMBICIbI
BEKTOPOB.

3HaTh  ONpENeNeHUuss CYMMBl M pa3HOCTH|
BEKTOPOB,YMHOKCHUSBEKTOPAHAUHUCIIO,
MCCIIEIOBATh TEOMETPUICCKUN
U(PU3NICCKUHACMBICITITUXOTICPAITH.
Pematereomerpuueckue3asadn c
UCIIOJIb30BAHUEM BEKTOPOB.
HcenenoBaTbCBA3BBEKTOPOB

C TIOHATUSMHU  PABHOACHUCTBYIONICH  CHII

HPaBHOBCCHUACUIL IIPUMCHATBBCKTOPLI K
HpOCTCﬁHIHM 3aJadyaM MCXaHUKHN

" CTaTHUKH.

PaCKHaZ[BIBaTB BCKTOD Io ABYM
HCKOJUIMHCAPHBIM BCKTOpaM,

PpacKIaabIBaTbBEKTOPBICUIICIIOMOLIBIO
l'[pOGHI/IpOBaHI/ISII/ITpI/IFOHOMeTpI/I‘IGCKI/IX
COOTHOIIICHUI.
OnpenenaTbCKaIsIPHOCTIPOU3BEICHNE BEKTOPOB
r€OMETPUYECKU

158 B KOOp}II/IHaTaX, JTOKa3bIBATh
PaBHOCUJIBHOCTBOIPEAETIEHUN
UIUCTPUOYTUBHOCTHCKAJIIPHOTO MPOU3BEICHHUSL.
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BeraucnsThCyMMy,pa3HOCTBUCKATISIPHOE
MIPOU3BEICHNE BEKTOPOB B KOOPIUHATAX.
[TpUMEHSIThCKAISIPHOCTIPOU3BEACHHE  JIJISt
HAXOXXJICHUS JJTUH U YTJIOB.

HccnenoBath CBSI3b CKANSIPHOTO IMPOU3BEACHUS U
OPTOTOHAITLHOTO

MIPOCIIUPOBAHUS, TPUMCHSATHB3aauaxX.
Pemratereomerpuueckuesaiauu
CTIIOMOIIBIOCKAISIPHOTONIPOU3BeieHus1. PemaTh
3aJjaud = HAa  [PAKTUYECKOE  MPUMCHCHHE
CKaJSIPHOTO  TPUJIOKEHUS B dusnke
(BeIUHCIIEHHE PAOOTHI

B MEXAHHKE)

JUTMHAOKPYKHOCTH U
II0LIa/1b KpyTa

16

[IpaBUITEHBIEMHOTOYTOJIbHUKH,

BBIYMCIICHHE UX JIEMEHTOB.
UucnonuuIMHAOKPYKHOCTH. Hnuna
TyTH OKPY>KHOCTH.

Panuannasmepayrna.
[nomanbKpyrauero3JeMeHToB (CexkTtopa u
CErMEHTA).

BrranciieHuenepumMeTpoB
uIUIonaaeipuryp,BKIFOYAIONINX  DIIEMEHTHI

Kpyra

dopmynupoBaTh OIIpEIEIICHHUE
IIPaBHJIbHBIXMHOT OyTOJIbBHUKOB,HAXOJIUTh ux
JJIEMEHTHI.

[Tonb30Batbes MOHSTHEM TUTUHBI

OKPY>KHOCTH,BBEJCHHBIMCIIOMOIIIIO

MIPaBWJIbHBIX MHOTOYTOJILHUKOB, ONPEAETATh
YUCIIO T, AJTUHY AyTH

UpaJaHHyIOMEpYyTIa.
[TpoBouTHIEpEXOIOTPAITUAHHONMEPBl  yIda K
rpagyCcHOI 1 Ha00OPOT.

Onpenensarsb TUI0IIAb Kpyra.
BeiBoutbhopmyIibl(BrpaycHOM
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U paAuaHHOM Mepe) A JIIUH Jyr, IUIouaaeH
CEKTOPOB u CETMEHTOB.
BbIUuCIATHIUIOMA U CIIOKHBIX PUTYD,
BKJIFOYAOIUX JIEMEHTBI OKPYKHOCTH (KpyTa).
HaxonuThiuiomaaupasnunaabxuryp B
3ajjauax peajsbHOM KU3HU

Z[BI/I)KGHI/ISIHJ'IOCKOCTI/I

10

IlenTpanpHas CUMMETpPHUSL.
LleHTpabHO-CUMMETPUYHBIE
(burypsl. IToBopor. OceBas
CUMMETPHUSL. Qurypsl,
CUMMETPUYHBICOTHOCUTEIIEHO
HEKOTOPOU OCH.

IlapannensHbii  nmepeHoc.  [lonsiTue

TIBH>KEHUS u
cBoiicTBa.PaBeHcTBOGUTYD.
[IposiBneHUsICUMMETPUH
BIIPUPOJIE, KUBOIIUCH,CKYIIBIITYPE,
APXUTEKTYpE.

Kommo3uiun ~ 1BWKeHUH  (TmpocTeifime
npuMepsl).  [IpuMeHeHHEeBreoMeTpHUIECKUX|

3agavax

€ro

Pa30OupatbnpuMepsl, WILTIOCTPUPYIOIINE — TOHATHUS
JIBIDKEHUSI, IICHTPOB U OCEH CUMMETPHH.
DopMyIHPOBATHOIIPEACIICHUS ABUKEHUS
IJIOCKOCTH, IapajuIeIbHOTO IIEPEHOCa, IOBOPOTA,
LIEHTPAJIbHOW ¥ OCEBON CUMMETPHH.

Jloka3bIBaTh ux CBOMCTBA, HaXOIUTH
HEIOABUKHBIETOUKHU,0CUCUMMETPHUH. Haxonutp
LEHTPbI U OCU CUMMETPHI npocTelmx Gpuryp.
[IpuMeHnaTbIapanIeIbHBINIIEPEHOC u
CUMMETPHIO npu petieHuun
r€OMETPUYECKUX 3a]1ay.
Hcnonp3oBarelindpoBbiepecypChbl JUTS
IIOCTPOEHUM 51 HCCIIEIOBAHU I
npeoOpa30BaHM MITOCKOCTH

MKOMIIO3UIUU JABH>KEHUU.
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3HAKOMUTHCA c IIPOSIBIICHUSMU
CUMMETPHUUBIIPUPOJIE, KUBOIIUCH,
CKYJBITYpE, apXUTEKType

[ToBTOpeHME,00001ICHNE,
CHCTeMaTHu3alus 3HaHUI

12

[TOBTOpEHMEOCHOBHBIXITOHATHI

u

METOAOB  KypcoB  7-9  KIaccos,

00001IIeHNE U CUCTEMATU3ALMS 3HAHWI

CB0OOIHOOTIEPUPOBATHIIOHATUSAMU: (PUTYpa, TOUKA,

npsiMasi, yroji, MHOTOyTOJIbHHUK, PaBHOOEIPEHHBIN
" PaBHOCTOPOHHUI TPEYyTOJIbHUKH,
PSIMOYTOJIBHBIN TPEYTOJIbHUK, Me/IiaHa,
OuccekTpuca M BBICOTa  TPEYroJbHHUKA,
napajuieJorpaMm,poMO, TPsSIMO-YTOJIbHUK,

KBajIpaT, Tpamneuus; OKPY)XKHOCTb, KacaTeJbHas;
paBeHCTBO W mono0ue (uryp, TpEyroabHHUKOB;
napauIeIbHOCThH NEePHECHANKYIIPHOCTh
OPSMBIX, YTOJ MEXIYy TMPSIMBIMH, CHMMETPHUS
OTHOCHTEIBHO TOYKM M  TPSAMOH; JUIMHA,

paccTosHMEe,  BeIMYMHA  yIjla,  IUIOIIAAb,
NEPUMETP.
Hcnons3oBate  (opMyIIbL: nepuMeTpa

UTUIONIAIMMHOTOYTOJIEHUKOB, IJTUHBI
OKpPY’KHOCTUUIUIONIAIUKPYTa,00beMa
MPSIMOYTOJIBHOTO TIapaJuieTenue 1a.
CB0OOAHOOTIEPUPOBATHIIOHIATHIMHU:
MPSIMOYTOJTbHASICHCTEMaKOOPIUHAT,
BCKTOP, UCITIOJIL30BATh 3TH ITOHATUA
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AJANPCACTABICHUANAHHBIXUPCUICHU A
3a]1a4,BTOMYHCIEU3IPYTHX y4eOHbIX
IIPEIMETOB.
Pemarp3agaunHaniOBTOPEHUEOCHOBHBIX — ITOHSTHH,
WUIFOCTPALIMIO  CBA3EH  MEXAYy  Pa3jIu4HbIMU
4acTAMH Kypca.
BriOupareMeToausipeieHusI3a/1a4u.
IIpuMeHATbIIONY YCHHBIE3HAHUS
BCMG)KHBIXO6JIaCT$IX,BHpaKTI/IKO-
OpPUEHTUPOBAHHBIX 3aJa4ax

OBIIEE KOJIMYECTBO
YACOBIIOITPOI'PAMME
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denepanbHaspabodasporpaMmaMaTemaTHKa.



