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IInanupyemMble pe3yJbTaThl H3y4eHHs] Y4eOHOT0 NpeaMeTa

OcBoenne yueOHOro mpeameTa «Maremaruka» JOJDKHO 0OecrednBaTh JOCTHKEHUE Ha
YpPOBHE OCHOBHOTO 00I1ero o00pa3oBaHUsl CJIEIYIOIMIMX JUYHOCTHBIX, METallpeIMETHBIX U
MPEIMETHBIX 00Pa30BaTEIBHBIX PE3YIIbTATOB:

JIMHHOCTHBIE PE3VYJIbTATEI

JIM4HOCTHBIE PE3yIbTATHl OCBOSHUS MPOrpaMMbl y4eOHOTO mpeamera «MaTemaTukay
XapaKTepPU3YHTCA:

IIaTpnoTnyeckoe BOCIMTAHUE:

MPOSIBJIEHUEM MHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCUHWCKOM MaTeMaTUKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHHUSIM PpPOCCHUMCKMX MATEMaTUKOB H POCCUUCKOMN
MaTE€MaTUYeCKON IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKax U MPHUKIAIHBIX
chepax.

I'paiknanckoe 1 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

FOTOBHOCTHIO K BBIMIOJIHEHUIO OOSI3aHHOCTEH TpakJAaHMHA M peaju3alld ero Ipas,
MPEJICTaBICHUEM O MaTEeMaTHYeCKUX OCHOBaX (YHKUIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, TPOIEAYP TPaKIAHCKOTO oOImecTBa (BBIOOPHI, OMPOCH W Tp.); TOTOBHOCTHIO K
OOCYXXJIEHUIO ITHUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTHUUYECKUM IPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3THUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO.

TpynoBoe BocnuTanue:

YCTAaHOBKOW Ha AaKTMBHOE y4YacTHE B PEIICHUHM MPAKTUYECKHX 3a7ad MaTeMaTHYEeCKOM
HAINPaBIEHHOCTH, OCO3HAHMEM BaKHOCTH MATEMAaTUYECKOro 00pa30BaHUsS HA MPOTSHKEHUU BCei
JKU3HU JUISl YCTICNTHOW MPO(EeCCHOHAIBHOM JCSITSILHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUI;
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TPAaeKTOPUH OO0pa3oBaHUA U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI.

JcTeTH4YecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY M 3CTETUYECKOMY BOCHPHUATHIO MaTEMaTHYCCKUX
00BEKTOB, 33/1a4, PEUICHUI, PACCYKICHUM;

YMEHHUIO BUACTh MAaTEMAaTHUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIMEH B JCATEIHHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeNOBEKa, MNPHUPOABI W OOIIECTBA, MOHUMAaHHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeTOBEYECKOW eATEeTbHOCTH, JITAloB €€ pPa3BUTHS H
3HAUMMOCTH JJIs Pa3BUTHUS LIUBUIN3ALIMN; OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKH U MaTeMaTH4eCKOM
KyJIbTypOH KaK CpEICTBOM TIO3HAHMS MHpA; OBJAJCHUEM MPOCTEUIIMMHU HaBBIKAMU
HCCJIEI0BATENbCKON 1€ATEbHOCTH.

du3znyeckoe BOCMUTAHUE, (POPMHUPOBAHUE KYJIbTYPbI 310POBbS H IMOIHOHAILHOTO
Os1aromosyqusi:

TOTOBHOCTHIO TPUMEHSTh MAaT€MAaTHUUECKHE 3HAHUS B HWHTEpPECax CBOETO 3J0POBBA,
BEJICHHS 3[JOPOBOTO 00pasa KU3HU (3I0pPOBOE MUTaHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHITHHA U
OTJIbIXa, peryisipHas (usuyeckass aKTUBHOCTH); C(OPMUPOBAHHOCTHIO HaBbIKA peQUIeK CHH,
MpU3HAHUEM CBOETO MpaBa Ha OLIMOKY U TAKOTO K€ MpaBa JIPyroro 4eioBeKa.

IK0JI0TrNYeCKOe BOCIIUTAHME:

OpHUEHTAIlMel Ha MPUMEHEHNEe MaTeMaTHYeCKUX 3HAHUH JUJIS pe IIeHUs 3a7ad B 001acTu
COXpPAaHHOCTH OKPY)KAIOIIEH Ccpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIIGHKH HMX BO3MOXHBIX
MOCNEACTBUIA ISl OKPY>KaIOIIEH cpebl; OCO3HAaHHWEM TI00aIbHOTO XapakTepa KOJOTHYECKHX
mpoOJIeM U yTeH WX PEIICHUS.

JIMYHOCTHBIE pe3yabTaThl, o0ecmeYUBAKOIIME AJANTANUIO O00y4aloUierocsi K
U3MEHSIIOIMMCH YCJIOBHSIM COIHAIBLHON U MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSIX HEONPEACIEHHOCTH, OBBILICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTUUYECKYIO NIEATeIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS y NPYTUX



JIOJIeH, MPUOOpeTaTh B COBMECTHOW JEATEIHHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUU U3
OTIbITA IPYTHX;

HE00X0AMMOCTBIO B (POPMHUPOBAHUN HOBBIX 3HAHHM, B TOM 4Hcie (HOPMYTUPOBATH HIIEH,
MOHSTHS, TUIIOTE3bl 00 00BEKTaxX U SABJICHUSAX, B TOM YHCIE paHee He M3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYalMI0, BOCHPHHHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEP, KOPPEKTHPOBaThb IPUHMMAEMBIE DPELIEHUS U
neicTBus, GOPMYIUPOBAThH U OLIEHUBATH PUCKH U TOCIEACTBUS, HOPMHUPOBATH OIIBIT.

METAIIPEJAMETHBIE PE3VYJIbTATHI

MertanpeameTnble  pe3yidbTaThl ~ OCBOGHHS ~ HPOrpaMMbl  y4yeOHOro  MpeaMmeTa
«MareMaTuKka»  XapakTepHU3ylOTCS  OBJAJECHUEM  YHHMBEPCAJIbHBIMU  I103HABATEJIbHBIMU
NEHCTBUSIMU, YHHMBEpPCaJbHbIMA KOMMYHUKATHUBHBIMU JIEUCTBUAMU U  YHHBEpPCaJIbHBIMU
PEryJISTUBHBIMU JEHCTBUSIMHU.

1) Yhueepcanvnvie noznasamenvuvie deticmaus obecneuusarom gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCo8 00YyUarowuxcsa (0ceoeHue Memooo8 NO3HAHUS OKPYHCAIowWe20 Mupd;
npuUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHull pabomams ¢ ungopmayueti).

Ba3oBbie Joruyeckue aeiicTBus:

BBISIBJISITH M XapaKTepU30BaTh CYIIECCTBEHHBbIC MPHU3HAKA MATEMAaTHUYECKUX OOBEKTOB,
MOHATHI, OTHOLLICHUI MEXy MOHATUSIMU;

dbopMynupoBaTh OMpENENICHUs TMOHITHUM; YCTaHABIUBATh CYIIECTBEHHBIH MPU3HAK
KJaccu(UKaum, OCHOBAaHHS Il 000OIIEHUS ¥ CPaBHEHUS, KPUTEPUH ITPOBOIMMOTO aHAIN3a,;

BOCIPUHUMAThH, (OpPMYIHpPOBaTH U MPeoOpPa30OBBIBATH CYXKIACHUS: YTBEPAUTEIbHBIC U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U O0INNE; YCIOBHBIC;

BBISIBJISITH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTHUBOpeUHs B (pakTax,
JNAHHBIX, HAONIOACHUSIX W  YTBEPXKACHUSAX; TMpeiaraTb KPUTEPUH JUISL  BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JIeaTh BBIBOJIBI C HCIOJBb30BAaHUEM 3aKOHOB JIOTMKHU, JACAYKTHUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

pa3duparp JOKa3aTENbCTBA MATEMATUIECKUX YTBEPKIECHUH (TpSMBIC M OT MPOTHUBHOTO),
MPOBOAWTH  CAMOCTOSTENFHO  HECIIOXKHBIE  JIOKA3aTelbCTBA  MaTeMaTHYeCKUX  (DaKTOB,
BBICTPAWBaTh APrYMEHTAIMIO, TPUBOAUTH TIPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBBIBATH
COOCTBEHHBIE PACCYXICHHUS,

BBIOMpaATh CcHoco0 pemieHus yueOHOM 3amaun (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
pemieHus, BbIOMpaTh Hauboliee MOAXOMANIMA C Y4ETOM CaMOCTOSITENILHO BBIJIEICHHBIX
KpUTEPUEB).

ba3oBble uccienoBarebCKue NeHCTBHA:

HCIOJIb30BaTh  BOMPOCHl ~ KaK  HCCIENOBATENIbCKMM ~ HMHCTPYMEHT  I1O3HAHUS;
(dopMynupoBaTh BOMPOCHI, (PUKCHUPYIOLIME MPOTUBOpEUne, MpolIeMy, CaMOCTOSATEIbHO
yCTaHaBJIMBATh UCKOMOE U JIaHHOE, (POPMUPOBATh THIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3ULHIO,
MHEHUE;

MPOBOAUTH IO CaMOCTOSITEJIbBHO COCTaBJIEHHOMY IUIaHY HECJIOKHBIA HKCIEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAaHUE IO YCTAHOBJIEHHIO COOEHHOCTEH MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOO0i;

CaMOCTOSITENTbHO (POpMYyITUpPOBATH 0OOOIIEHHS U BHIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUs], UCCIIeI0BaHMS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3y/IbTaTOB, BHIBOJAOB U
0000I1IEHHI;

MIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOLIECCA, a TAK)KE BBIABUTATH MPEATOIOKEHHS
0 €ro pa3BUTUHU B HOBBIX YCJIOBHSX.

PabGora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M U30BITOYHOCTh MH(GOPMAIIUU, TaHHBIX, HEOOXOIUMBIX IS
pelleHus 3a1auu;



BbIOMpPATh, aHATU3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATh HH(POPMAIUIO
pas3INYHbIX BUAOB U (POPM IPEICTABICHNUS;

BbIOMpPATh (GOpMy IpEACTaBICHUS MHPOPMALUU U WIUTIOCTPUPOBATH pelIaeMble 3aJauu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;

OLIEHUBATh HAJA&KHOCTh MH(OPMAIMM 10 KPUTEPHSIM, NMPEITIOKECHHBIM YYUTEIEM HWIIH
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

2) Yuueepcanvnvle KOMMYHUKamugHble Oelcmeus obecneuusaiom cgopmupo8anHocms
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

Oobuenue:

BOCIIPUHUMATh U (OPMYJIUPOBATh CYXKAEHUS B COOTBETCTBUHU C YCIOBUSAMHU U LEISIMU
oOIIeHus; SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M NHCHBMEHHBIX
TEKCTaX, JaBaTb IOACHEHMs IIO XOAy pEUIeHHs 3a7ayd, KOMMEHTHPOBAaThb IOJYyYECHHBIH
pe3yJbTar;

B XO7ie 00CYKAEHHUs 3aJaBaTh BOIPOCHI IO CYLIECTBY 00CYXIaeMOI TeMbI, IIPOOIEMBI,
pemraeMoil 3a/aun, BBICKA3bIBaTh WICH, HAllEJICHHBIC Ha MOHMCK PEIICHHS; COMOCTABISATH CBOU
CYXJIEHUS C CYKICHUSAMH JPYrMX YYaCTHUKOB JManora, oOHapy>KuBaTh Pa3jIM4Me U CXOJCTBO
MO3HIINI; B KOPPEKTHOMH (hopme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,;

IPEJCTABIATh PE3YNbTaThl PEIICHUS 3a]laud, SKCIIEPUMEHTa, MCCIEJOBAHUSA, MPOEKTa;
CaMOCTOSITENIbHO  BBIOMpaTh (GopMar BHICTYIUICHHST € Yy4ETOM 3a1ad  [pe3eHTAluH U
0COOEHHOCTEH ayTUTOPHH.

CoTpynHUYECTBO:

HOHUMAaTh M UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHAHOM M MHIMBUAYaJIbHONU pabOThI IpU
pemeHnn y4eOHBIX MaTeMaTHYECKUX 3a/a4, NPUHUMATh IEIb COBMECTHOH JeATENbHOCTH,
IUTAHUPOBATh OPraHU3ALMI0 COBMECTHOM paboThl, paclpeaessaTh BUIbl paboT, 10roBapuBaThCs,
00CyX/1aTh MPOLIECC U PE3YNIbTAT paboThl; 0000IIaTh MHEHHUST HECKOJIBKHX JIIOJCH;

y4acTBOBaTh B IPYIIOBBIX (popmax paboThl (00CYXIeHUsI, 0OMEH MHEHUSIMHU, MO3TOBbIC
IITYPMBI | JIP.); BBIIOJHITH CBOIO YacTh PaOOTHI M KOOPAWHUPOBATH CBOM JICHCTBUS C IPYTUMHU
YJICeHAMU KOMaHJbl; OLICHMBAaTh KauyeCTBO CBOET0 BKJajJa B OOIIMH MPOIYKT MO KPUTEPHSIM,
chOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vnusepcanvhvie pecynamusHule Oelicmeaus 0becneuusarom Qopmuposanue CmolCi08bix
YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranuzanusi:

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH, AJITOPUTM pEHICHUs 3aha4dul (WM ero 4YacTh),
BBIOMpATh CIOCOO pelIeHusl ¢ y4€TOM MMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOMXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C YUETOM HOBOM MH(OpPMAITHH.

CaMOKOHTpOJIB:

BJIAJIETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISI MPOIEecca M Pe3yibTaTa PeUieHUs
MaTeMaTHYeCKON 3ajjauu;

MPEIBUICTh TPYIAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH TNpPH PEIICHUH 3a7add, BHOCHUTH
KOPPEKTHBBI B JESATEIBbHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAMJIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE pEe3yJibTaTa AESATEIbHOCTH MOCTABICHHOM LIEIM U YCIOBUSM,
OOBSICHATH MMPHUYUHBI JOCTIKEHUS MIIM HEAOCTIKEHHS 1I€JTH, HAXOJUTh OINOKY, 1aBaTh OICHKY
nproOPETEHHOMY OTIBITY.

I[MPEJMETHBIE PE3VYJIbTATBI

[IpenmeTHbIe pe3yabTaThl OCBOEHUS paboueil MporpaMMBl 10 MaTeMaTUKE MPEICTaBICHbI
0 TO/1aM OOY4YEHUS B CIIEAYIONIMX pa3jeliax MporpaMMbl B paMKax OTIEIBHBIX KypcOB: B 5—6
KjJaccax — Kypca «Martematuka», B 7—9 kijaccax — KypcoB «Anredpay, «I'eomerpusi»,
«BeposaTHOCTB M CTAaTHCTHKAY.

PazButue JIOTMYECKHMX TPEACTaBIEHUH M  HABBIKOB  JIOTMUECKOTO  MBIIUICHUS
OCYIIECTBIISICTCSI HAa TPOTSHKEHWH BCEX JIET OOydeHHs B OCHOBHOM INKOJE B paMKax BCeX
Ha3BaHHBIX KypcoB. [Ipexamonaraercsi, 4To BBIMYCKHHUK OCHOBHOW IIKOJIBI CMOXET CTPOUTh



BBICKa3bIBaHUS M OTPULIAHUS  BBICKA3bIBaHWM, pAaclo3HAaBaTb HWCTHHHBIE U JIOXKHBIE
BBICKA3bIBaHUS, IPUBOJUTH NPUMEPHI U KOHTPIIPUMEPBI, OBIAIEET MOHIATUSAMU: OINpPEICIICHHE,
aKCHUOMa, TeopeMa, JOKa3aTeIbCTBO — M HAYYUTCS MCIIOJIB30BATh UX MPH BHIMOJIHEHUH YU4E€OHBIX
U BHEY4YEOHBIX 3a/1a4.

OcBoenne ydeOHOro kypca «MaremaTuka» B 5—6 KJjaccaX OCHOBHOM IIKOJIBI
JIOJKHO  o0ecreurBarh  JOCTHDKEHHE — CIEAYIOIMX  NpeAMEeTHbIX 00pa3oBaTeIbHbIX
pe3yJIbTaToB:

5 knace

Yucna v BbIYMCTICHUS

[Tonumarth ¥ NpaBUIBHO YMOTPEOJIATH TEPMUHBI, CBA3aHHbBIE C HATypaIbHBIMU YHCIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSIMHU.

CpaBHMBATh U yNOPSAAOYUBATh HATYpaIbHbIE YMCIIA, CPABHUBAThH B MPOCTEHIINX CIy4dasx
OOBIKHOBEHHBIE IPOOH, AECATHUHBIC IPOOH.

COOTHOCUTh TOYKY Ha KOOPAMHATHOM (YHUCIIOBOW) MPSMOW C COOTBETCTBYIOIIUM €U
YHCIIOM M U300pakaTh HaTypalbHbIE YMCIIa TOYKAMHU Ha KOOPIAMHATHOM (UMCIIOBOI) TIPSMOM.

BoimonusaTe apudmernyeckue ASUCTBUS ¢ HATYypaJIbHBIMU YHCIAMH, ¢ OOBIKHOBEHHBIMU
IpoOSMHU B IPOCTEHIINX CITydasx.

BrInonHATE NPOBEPKY, MPUKUJIKY PE3YIIbTATA BHIYUCICHUM.

OxpyrisiTh HaTypaibHbIC YHUCTIA.

Penrenune TeKCcTOBLIX 3224

Pemarp TekcTOBbIE 3a7jaUun ApUPMETHUECKUM CIIOCOOOM U C IIOMOIIBIO OPraHU30BaHHOTO
KOHEYHOro niepedopa BceX BOZMOKHBIX BApUAHTOB.

Pemars 3a1auu, cogepxaliye 3aBUCUMOCTH, CBSI3bIBAIOLINE BEIMYMHBI: CKOPOCTh, BPEMS,
paccTOsIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKUe 3alIMCH, CXEMBI, TAOJIUIBI, 0003HAYCHHS MTPU PELIICHUH 33/1a4.

[lonb30BaTbCsl OCHOBHBIMU €IWHULIAMH HM3MEPEHUsS: LIEHbl, MAacChl; pPacCTOSHUA,
BPEMEHM, CKOPOCTH; BBIPAXKATh OJHU €MHHIIbI BEJIMUMHBI Yepe3 IpyTUe.

W3Bnekarb, aHAIU3UPOBATh, OIICHUBATh UH(OPMALINIO, TPEICTABICHHYIO B TabiuIle, Ha
CTOJI0YaTON JuarpamMme, WHTEPIPETUPOBATh MPEACTABICHHBIE JaHHbIE, UCIIOJIb30BaTh JaHHbIE
IIPY PELICHUU 3a7ay.

Harasignasi reomerpust

Ilonp30BaTbcsd TeOMETPUYECKMMHM NOHATHUAMHU: TOYKA, NpsMas, OTPE30K, Jyd, YIol,
MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoaUTH TpUMEpPHl OOBEKTOB OKPYKAIOLIETO MHpa, UMEIOMIMX (OpMY H3yUEHHBIX
reoMerpuueckux ¢uryp. HMcronb3oBarh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIaMU: BepIIMHA
CTOpPOHA; C MHOTOYT'OJIBHUKaMHU: YroJjl, BEPIINHA, CTOPOHA, AUATOHAJIb; C OKPYKHOCTBIO: Paguyc,
JTUaMeTp, LEeHTpP.

N300pakaTh HM3y4deHHblE TIeOMeTpUYecKHe (UIypbl Ha HEJIMHOBAHHOM M KJIETYaTOM
OyMmare ¢ HOMOUIbIO ITUPKYJIS U JIUHEHKH.

HaxomuTe AMMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHHEM C IIOMOIIBIO JIMHEWKH,
CTPOUTH OTPE3KU 3aJaHHO! JUIMHBI; CTPOUTH OKPYKHOCTb 33JJaHHOTO pajuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB INPSAMOYTOJBHUKA, KBajapara I HX
MIOCTPOEHHS, BBIUNCIICHUS IIJIOIAAN U IEpUMETpA.

Bbruucnate nepuMeTp M miomnaib KBaapara, npsiMoyrojibHUKa, GUryp, COCTaBICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4yHclie GUryp, n300pakEHHBIX Ha KJIeT4aTol Oymare.

ITonp30BaTbcs OCHOBHBIMM METPUUYECKMMH €IMHHULIAMU W3MEPEHHs IJIMHBI, IJIOLIAAH;
BbIpaXaTh OJHU €IUHUIIbI BEJIMUUHBI Yepe3 JIpyTrHe.

Pacrnio3naBath mapanenenunes, Ky0, MCIOIb30BaTh TEPMUHOJOTHIO: BEpIIMHA, PeOpo
rpaHb, U3MEPEHUs]; HAXOIUTh U3MEPEHUS MTapaljiesienumnesa, Kyoa.

Beruucnate 00b€M KyOa, mapajuienenuieaa mo 3aJaHHbIM M3MEPEHHSM, MOJIb30BaThCs
eMHUIIAMU W3MEPEHUS 00BEMA.



PemaTps HecnoXHbBIE 3a7jaul Ha U3MEPEHUE T€OMETPUUECKUX BEIMYMH B MPAKTUYECKUX
CUTyalHUsX.

6 xnacc

Yucia ¥ BLIYHCICHUSA

3HaTh ¥ NOHMMATh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUJIAMHU YHCEN U CIOCOOAMU MX
3aIlUCH, IEPEXOAUTH (€CIIM ITO BO3MOXKHO) OT OAHON (hOPMBI 3aIIUCH YKCIIa K IPYTOM.

CpaBHMBaTh M YHOPSIOYMBATH LEJbIE YMCIIA, OOBIKHOBEHHBIE W JECATUYHBIC po0wu,
CPaBHMBATh YUCJIA OJHOTO U Pa3HBIX 3HAKOB.

BeimonHATe, coueTass ycTHbIE M NMUCHMEHHBIE NPUEMBI, apu(METHUECKue IEHCTBUS C
HaTypalbHBIMM M LEJIbIMU YHUCIAMH, OOBIKHOBEHHBIMH U JECATUYHBIMU  JIPOOSIMH,
MOJIO’KUTEIBHBIMU M OTPULIATEIbHBIMU YHCTIAMH.

BbluncnaTe 3HA4YEHHS YHMCIIOBBIX BBIPAKCHHUM, BBINONHATH IPUKUAKY U OLEHKY
pe3yibTaTta BBIYMCICHUH; BBINOJIHATH NPEOOpPA30BaHMUS YHCIOBBIX BBIPAKCHUH Ha OCHOBE
CBOMCTB apu()METHUCCKUX ICUCTBHI.

CoOoTHOCUTH TOYKY Ha KOOpPAMHATHOM NPSMON C COOTBETCTBYIOLUIMM €M YHUCIOM U
n300pakaTh yMciia TOYKAMU Ha KOOPAMHATHOM MPSAMON, HAXOIUTh MOJyJIb YUCIIA.

CoOTHOCUTH TOUKH B MPSMOYTOJIbHON CUCTEME KOOPJIMHAT C KOOPIMHATAMH 3TOM TOUKH.

OKpyrasTh Lienble Yhcia U JecATUYHbIe Jpo0u, HAXOAUTh IPUOIMKEHUS YUCel.

YucnosBbie 1 OyKBeHHbIE BbIPAKEHUS

[ToHnMaTh U ynoTpeOasATh TEPMUHBI, CB3aHHBIEC C 3aMCHIO CTENEHM YUCIIA, HAXOAUTh
KBaJlpaT U KyO YUCIIa, BBIUNCIATH 3HAUEHUS YMCIOBBIX BBIPAXKEHUN, COJIEPIKAIMX CTEIIEHHU.

ITosnp30BaTbCs NpU3HAKAMU JEIUMOCTH, PACKJIAAbIBATh HATYpaAJIbHBIE YKCIIA HA IIPOCTHIE
MHOKUTEH.

[Tonp3oBaTbes MacITaboOM, COCTABIIATH MPOIOPLIUU U OTHOILICHHUS.

Hcnonb3oBate OykBbl Uil OOO3HAUY€HUs 4YHMCEN NPU 3allCH  MaTeMaTHYeCKHX
BBIPA)KEHUI, COCTaBIATh OYKBEHHBIE BBIPAXKEHUS U (POPMYJIbl, HAXOAUTh 3HAUEHUS OyKBEHHBIX
BBIPQ)KEHUH, OCYILIECTBIISII HEOOXOAMMBIE TIOACTAaHOBKH U TIPE0Opa30BaHUsL.

HaxoauTs HEU3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienne TekcToBBIX 32124

Pemrate MHOrOIIAroBble TEKCTOBBIE 33]jaul apU(PMETUYECKHM CIIOCOOOM.

Pemarp 3agaum, CBSI3aHHbIE C OTHOILIEHUEM, MPONOPLUUOHAIBLHOCTBIO BEJIWYHH,
NPOIIEHTaMH; peliaTh TPY OCHOBHBIE 33/1a4M Ha IPOOH U MPOLIEHTHI.

Pemats 3a1auu, cogeprxaline 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYMHBI: CKOPOCTh, BPEMS,
paccTosiHue, IIeHa, KOJHWYECTBO, CTOMMOCTb; MPOU3BOJUTEIBHOCTh, BpeMs, 00b&Ma pabOTHI,
UCIIONB3Ysl apu(pMeTHUecKHe JAEeMCTBUS, OLIEHKY, MPHUKUAKY; I0Jb30BaThCA €IMHULIAMU
MU3MEpPEHUS COOTBETCTBYIOIUX BEJINYMH.

CocraBnaTh OyKBEHHBIE BBIPAXKEHUS 110 YCIOBUIO 33/1a4U.

W3BnekaTh MHPOPMALIMIO, IPECTABICHHYIO B Ta0IUIaX, HA JIMHEHHOMN, CTOI0YaTON Hin
KpyroBOW JAMarpaMMax, MHTEPIPETHUPOBATh IPEACTABICHHbIE JTaHHBIEC; UCIOJIb30BaTh JaHHBIE
IIPY PELIECHUN 3a7ay.

[IpencraBiasTs HHPOPMAIUIO C TOMOILBIO TAOJIHULL, JIMHEHHOW U CTOIOYATOM Tuarpamm.

Harusanas reomerpus

[IpuBoauTe mpUMEpPHl OOBEKTOB OKPYXAIOIIETO MHpa, UMEIOHIMX (POpPMY H3YUEHHBIX
TreOMETPUYECKUX IJIOCKUX M MPOCTPAHCTBEHHBIX (PUTYp, IPUMEpPHI PaBHBIX U CUMMETPUYHBIX
duryp.

N300pakaTh € MOMOILIBIO LHPKYJS, JIMHEHKH, TPAHCIOPTUpAa HAa HEITMHOBAHHOM U
KJIeT4aToil Oymare wu3y4yeHHbIe IUIOCKHE TeoMeTpuueckue GuUrypsl M KOHQUrypanuw,
CUMMETPUYHBIE (PUTYPBHI.

[lonb30BaTbcsl TEeOMETPUUYECKHMMH  TOHATUSMHU: PaBEHCTBO  (Uryp, CUMMETpUS;
MCII0JIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CUMMETPHUEN: OCh CUMMETPUH, LIEHTP CUMMETPUH.



HaxoauTs BEIWYMHBI YIJIOB HW3MEPEHUEM C IOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIbI
3aJIJaHHOM  BEJIMYMHBI, TOJIb30BATHCS TMPU PEIICHUH 3a7ad TPaayCHOW MEpOMl  YIJIOB;
pacro3HaBaTh HA YEPTEKAX OCTPBIHU, IIPSIMOU, PA3BEPHYTHIA U TYIIOW YIJIBL.

BbluncnsaTe JUIMHY JIOMaHOW, NEPUMETP MHOIOYTOJIBHHKA, I0JIb30BaTbCS €IMHHULIAMU
W3MEPEHUS IJIMHBI, BBIPAXKATh OJHU €AMHMIIBI U3MEPEHHUS JUIMHBI Yepe3 ApYyTHe.

Haxonuts, ucnonb3ys 4epTEKHbIE MHCTPYMEHTBI, PACCTOSHUSA: MEXKIY IBYMS TOUKAMH,
OT TOYKH J10 NPSAMOM, JJIMHY IIyTH HAa KBAJPATHOU CETKE.

Bbruucnare miomans ¢GUryp, COCTaBIEHHBIX M3 HIPSAMOYIOJIBHUKOB, HCIIOJIb30BaTh
pa3OueHue Ha TPSIMOYTOJIBHUKH, Ha paBHbIE (DUTYPBHI, AOCTpAaUBaHHE IO MPSIMOYTOJBbHUKA;
II0JIb30BATbCS OCHOBHBIMU CIMHULAMU M3MEPEHUS IUIOINAAU; BBIPAXKATh OIHM CIUHULBI
U3MEPEHHUs IUIOLIAIA YePE3 APYTHE.

Pacrnio3HaBaTh Ha MOAEISIX U U300PAKEHUAX MUPAMUAY, KOHYC, LWIMHJP, UCIOIb30BATh
TEPMUHOJIOTHIO: BEpIINHA, peOpo, rpaHb, OCHOBAHHUE, Pa3BEPTKA.

N300pakaTh Ha KiIeT4aToi Oymare npsMOYIoJbHbIHM apasuienenunen.

Borauciate 00bEM MPsIMOYTOIBHOTO Napaiesienuesia, Kyoa, mojib30BaThCsl OCHOBHBIMU
eIMHULIAMU U3MepeHusl 00bEMa; BbIpaXKaTh OJHU €IUHUILIBI U3MEpEeHUs 00bEMaA uepes Ipyrue.

Pemarp HecnoxHbIE 337aUuM HA HAXO0X/IEHUE N'€OMETPUUYECKUX BEIMYUH B NMPAKTUYECKUX
CUTyalUsIX.

OcBoenne y4yeOHOro Kypca «AJjredpa» Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
JOJDKHO — o0ecreuyuBaTh  JIOCTHIKEHHE — CIEAYIOLUIMX  NpeJIMeTHBIX 00pa3oBaTe/IbHbIX
pe3yJIbTATOB:

7 Kkiace

Yucna v BbIYHMCICHUA

BbInonHATe, coueTas ycTHblE M NMUCbMEHHBbIE NPUEMBI, apudmMeTndyeckue IEHCTBUS C
paLMOHATIbHBIMU YHCIIAMHU.

HaxoauTh 3HaueHUs] YUCIIOBBIX BBIPAXKEHUN; NMPUMEHSTh pa3zHOOOpasHblE CIIOCOOBI U
npuéMbl BBIYUCIICHHS 3HAYEHWH JPOOHBIX BBIPAKEHHA, COJCpPKANIMX OOBIKHOBEHHBIE U
NeCATUYHbIE TPOOH.

[lepexonuth OT 01HON QOPMBI 3alKCU YKceN K Apyroi (IpeoOpa3oBbIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUYHYIO
JECSTUYHYIO IpO0B).

CpaBHUBaTh U YNOPSJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh yucIa.

BBINOMHATE NPUKKUIKY U OLICHKY Pe3yJbTaTa BBIYMCIEHUH, OLICHKY 3HaYEHHUI YMCIIOBBIX
BBIPAKCHUI.

BbINONMHATE AEUCTBHS CO CTENEHSAMH C HATYpaJIbHBIMU NTOKA3aTEISIMH.

[IpuMeHsTh IPU3HAKK JEIMMOCTH, Pa3I0kKEHHE Ha MHOKUTENIN HAaTypalIbHBIX YUCEIL.

Pemarp mnpakTUKO-OPHUEHTHPOBAHHBIE 3a/la4yM, CBS3AHHBIE C OTHOLUIEHUEM BEIUYMH,
MPONOPLUOHAIEHOCTHIO BEJIMYUH, IPOLIEHTaMH; HHTEPIIPETUPOBATh PE3yNIbTaThl pELICHU 3a7a4
C Y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTpUBAEMbIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonb3oBartek anreOpandeckyl0o TEPMHUHOJOTMIO M CHUMBOJMKY, HPHUMEHATh €€ B
IIPOLIECCE OCBOEHUS Y4eOHOT0 MaTepuaia.

HaxoauTe 3HaueHust OyKBEHHBIX BBIPAKEHUH MPU 33JJaHHBIX 3HAUEHUSX EPEMEHHBIX.

BrimonHATe peoOpa3oBaHus 1IEJI0T0 BEIPAXKEHNUSI B MHOTOUJIEH IPUBEIEHUEM TOT00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONMHATE YyMHOXKEHHE OJHOWIEHa Ha MHOTOWIEH W MHOTOYJeHa Ha MHOTOYJIEH,
OPUMEHSATH (HOPMYIIBI KBaJpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3i0KEHHE MHOTOWICHOB HA MHOMKHUTENIN C IOMOIIbIO BBIHECEHMS 3a
CKOOKM OOIIero MHOKHUTENS, TPYNIMPOBKH ClAaraeMblX, MPUMEHEHHs (OpMYJT COKpAIIEHHOTO
YMHOXEHHUS.



[TpumensaTs mnpeoOpa3oBaHUS MHOTOWIEHOB JJISi pEIICHHs pPa3IMYHbIX 33434 U3
MaTEMAaTHKH, CMEXHBIX IPEIMETOB, U3 PEATIbHOU TPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HaTypajIbHBIMU [TOKA3ATEISIMU I IPEOOPA30BAHUS
BBIPAXKEHUI.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemarp nuHelHbIE ypaBHEHHUs C OJHOM IEPEMEHHOM, IPUMEHss IIpaBWia Iepexoja OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsATbh, SBISETCS M YUCIO KOPHEM
YPaBHEHHS.

[TpumensTh rpadudeckre METOIbI IPH PEILICHUH JTMHEHHBIX YPaBHEHHH U UX CHCTEM.

[TonGupars nmpumepsl nap 4Mcen, SBISIOIIMXCS PEIIEHUEM JIMHEHMHOro YPaBHEHUS C
JBYMsI IEPEMEHHBIMU.

Ctpoutb B KOOPAMHATHOW IJIOCKOCTH TIpaduK JMHEHHOIO YpaBHEHHMsI C JBYMs
NEPEMEHHBIMH; MTOJIB3YSICh IPauKOM, IPUBOAUTH IPUMEPHI PEIICHUST YPABHEHUSI.

Pemarp cuctemsl IByX JMHEWHBIX ypaBHEHHH C JIByMs IEPEMEHHBIMU, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBiATh M pelmarh JUHEHHOE YPAaBHCHME WM CUCTEMY JIMHEHHBIX YPAaBHEHHH IIO
YCIIOBHIO 3a/1a4d, HHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yM IIOJy4YECHHBIN
pe3yJbTar.

Koopaunarel u rpadpuxku. ®yHkuuu

N300paxaTh Ha KOOPAMHATHOM MpPsIMOM TOYKH, COOTBETCTBYIOIME 3a/laHHBIM
KOOpJMHAaTaM, Jy4Md, OTpPE3KH, WHTEpBaJIbl; 3alUCBhIBATh YHCJIOBBIE IPOMEXKYTKM Ha
aJreOpanyeckoM s3bIKe.

OtmeuaTh B KOOPJIMHATHOW IJIOCKOCTHM TOYKM IO 33JaHHBIM KOOpAMHATaM; CTPOUTH
rpaduku nuHelHbIX QyHKIui. CTpouTts rpaduk GyHKIMH Y = |x|.

OnuceiBaTh ¢ HOMOLIBI (YHKUMNA HM3BECTHBIE 3aBUCUMOCTH MEXAY BEJINYMHAMU:
CKOpOCTb, BpEMs, PacCTOSIHUE; LI€HA, KOJMYECTBO, CTOMMOCTB; IIPOU3BOIAUTEIBHOCTb, BpEMH,
00BEM paboTHI.

HaxoauTs 3HaueHune GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[TorumaTts rpaduyecknii cnoco® MpeaCcTaBIeHHUS W aHATU3a UHPOPMALIMHU; U3BJIEKATh U
UHTEPIPETUPOBATh UHPOPMAIIMIO U3 TPaQUKOB peatbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

8 knace

Yuciia 1 BbIYHCICHUSA

Hcnons30BaTh HayalbHBIE NPEICTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX YHUCEN JUIS
CpaBHEHMs, OKPYIJIEHUS M BBIYMCICHHH; H300pa)xkaTb AEHCTBUTEIbHBIE YHMCIA TOYKAMH Ha
KOOPJIMHATHOMU IIPSIMOM.

[TpuMeHsATh NOHATHE apU(METHUECKOTo KBAJAPATHOIO KOPHS;, HAXOIUTh KBaJpaTHBIE
KOPHM, MCHOJb3ysl TMpPH HEOOXOAWMOCTH KaJbKYJISATOP; BBIIOJHATH MpeoOpa3oBaHUs
BBIPAXECHUI, CONEPKAIUX KBAJAPAaTHbIE KOPHU, UCIIOJIB3Ysl CBOMCTBA KOPHEM.

Hcnonp3oBare 3amucu OONBIIMX M MaJIbIX YUCEN C MOMOIIBIO AECATUYHBIX OpoOei u
creneHed uncia 10.

Auaredpanyeckue BbIpaKeHHs

[IpuMeHATh MOHATHE CTENEHW C LENbIM I0Ka3aTeleM, BBINOIHATh MpeoOpa3oBaHUsS
BBIPAKEHMM, COAEP/KALUX CTEIIEHH C LIEJIBIM ITOKa3aTeIIEM.

BBINMONHATE TOXJIECTBEHHBIE MPEOOpPa3OBaHMs PALMOHATIBHBIX BBIPAKEHUH Ha OCHOBE
MpaBWJI AEMCTBUI HaJl MHOTOWIEHAMHU U alireOpandyeckuMH IpOoOsiMHU.

PacknagpiBaTh KBasipaTHbIN TPEXUIEH HA MHOXKUTEIH.

[IpumensTh mnpeoOpa3oBaHMs BBIPAKEHUH ISl pElIeHHs pa3lIM4YHBIX 3a7ad U3
MaTEMaTUKH, CMEXHBIX IIPEMETOB, U3 PEAJILHOM NMPAKTUKH.

YpaBHeHHsI M HEPABEHCTBA

Pemars nnHeliHbIe, KBaApaTHBIE YPABHEHUS U PallMOHAJIBHBIE YPABHEHUS, CBOIALIUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.



[IpoBOANTH IPOCTEUIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM YUCIE C
IpPUMEHEHHEM TIpadUUecKuX IpeACTaBIeHUI (yCTaHaBIMBAaTh, HUMEET JIM YypaBHEHUE WIH
CUCTEMA YPaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIp.).

Ilepexoauts OT cioBecHOM (OPMYIMPOBKM 3ajaud K e€ anreOpanyeckod MoJenu ¢
IIOMOIIBIO  COCTaBJICHUS YPAaBHEHMS MM CHUCTEMbl ypaBHEHUM, MHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4y IOJyYCHHBIN PE3ysbTar.

IIpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB /Il CPAaBHEHHUsI, OLICHKH; PEIIATh JIMHEHHBIE
HEpaBEHCTBA C OJHOM MEepeMEHHOW M MX CHCTEMBbI; [aBaTh TIpa(UUECKYI0 HIUIIOCTPALUIO
MHOX€ECTBA PEIICHUI HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DOYyHKIUH

[lonuMaTh W UCHONB30BaTh (DYHKIMOHAIBHBIE TMOHATUS W  SI3BIK  (TEPMHHBI,
CHUMBOJIMUYECKHE 0003HAueHUs); ONpeAessATh 3HadeHHe (QYHKIMM IO 3HAYEHUIO apryMeHTa;
OTIpeNIeNATh CBOWCTBA (PYHKIUU 110 €€ TpaduKy.

Crpouth rpaduku 31eMeHTapHbIX (QYHKUMH BUIA Y = S, y=x%y=x3y=Vxy=|x|;
OIKCBIBATH CBOMCTBA YMCIOBOM (PYHKLIMU 1O €€ rpaduKy.

9 kJacc

Yuciia 1 BbIYHCICHUSA

CpaBHUBaTh U YHOPSJOYMBATh PALIMOHAJIBHBIE U HPPALMOHAIILHBIE YHCIIA.

BeinonuaTe apudmernyeckue IeiCTBUS C pallMOHANIBHBIMU YHCIIaMH, COYETasl YCTHbIE U
IIACbMEHHBIE ITPUEMBI, BBIITOJIHATH BBIYUCICHUS C HPPALMOHAIBHBIMU YMCIIAMH.

HaxonuTs 3Ha4eHMsI CTENIEHEN ¢ LEIbIMU [TOKA3aTeIsIMU U KOPHEH; BBIYUCIIATD 3HAYCHUS
YHCJIOBBIX BBIPAKEHUM.

OKpyrJiATh NEHCTBUTEIBHBIE YHUCIIA, BBIIOJIHATH NPUKUAKY pPE3yjbTaTa BBIYMCIICHUH,
OLICHKY YHCIIOBBIX BBIPA)KCHUM.

YpaBHeHNsI 1 HEPABEHCTBA

Pemate nuHElHHBIE W KBaApaTHBIC YpPAaBHEHUS, YPAaBHEHUS, CBOIALIMECS K HUM,
npocTeinme ApoOHO-PaMOHAIbHbIE YPaBHEHUS.

Pemate cucreMsl AByX JIMHEWHBIX YPaBHEHUU C JIBYMs IIEPEMEHHBIMU U CHCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBJIACTCS JTMHEUHBIM.

Pemarp TekcTOBBIE 3ajaud aiaredpavyeckuM CHocoOOM C IMOMOIUIBIO COCTaBIICHUS
YPaBHEHUS U CUCTEMBI IBYX YPABHEHHM C IBYMs IEPEMEHHBIMU.

[IpoBoauTH pOCTENIINE NCCAEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM YHUCIE C
OpUMEHeHHeM TIpadUUecKuX TIpeacTaBleHuil (ycTaHaBIMBAaTh, UMEET JIM YypaBHEHUE WIH
CUCTEMAa YpaBHEHUH pEIlIeHus], €CIIU UMEET, TO CKOJIBbKO, U TIp.).

Pemate nuHeliHble HepaBEHCTBAa, KBaJpaTHblE HEPAaBEHCTBA; M300pakaTh pELICHUE
HEPaBEHCTB HA YUCJIOBOMU INPSMOM, 3aIIUCHIBATh PEIIEHUE C IIOMOLIBI0 CHMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB, BKIIIOYAIOLIUE
KBaJIpaTHOE HEPAaBEHCTBO; M300pa)kaTh PELIEHUE CUCTEMbl HEPABEHCTB HA YHCIOBOW MPSIMOM,
3aIUCBHIBATh PEIICHUE C TIOMOILBI CUMBOJIOB.

Hcnonp30BaTh HEpABEHCTBA MIPU PELICHUH PA3JIMYHBIX 3a1a4.

DOyHKIUH

Pacrnio3HaBath ()yHKIMM HM3ydeHHBIX BUAOB. Il0Ka3bpIBaTh CXEMaTHUECKH PACHOJIOKEHHE

. . k
Ha KOOPJMHATHOM IJIOCKOCTH TpadukoB (YHKIUH BHIA: Y = Y= kx,y = kx + b,y = ax? +

+bx + ¢,y = Vx,y = |x| B 3aBECHMOCTH OT 3HaueHHMi KOA()(YHIMEHTOB; OMICHIBATH CBOIMCTBA
GyHKIHIA.

Crpoutb u n300paXkaTb CXEMaTHUECKH TpapUKH KBaJAPAaTUYHBIX (DYHKIIMHA, ONMUCHIBATh
CBOICTBa KBaJpaTUUHBIX (PYHKUINN 1O UX TpaduKaM.

Pacnio3HaBaTh  KBaJpaTW4YHYI0 (QYHKUIMIO TO QopMmyne, TMPUBOJUTH PUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 pealbHON KU3HU,PU3UKU, TEOMETPHUH.

Apudmernyeckasi 1 reoMeTpruyecKas NpPorpeccun



Pacrnio3HaBath apu(pMeTHUECKYIO U T€OMETPUUECKYIO MTPOrPECCUU TPU PasHBIX Crocobax
3aJaHusl.

BBIMONHATE BBIUMCIIEHUS] C HMCIIOJIb30BAaHHEM (POopMyn n-ro wieHa apu(METHUECKOW U
TE€OMETPUYECKOH IPOTPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4IE€HBI MOCIEI0BATEIBHOCTA TOYKAMH Ha KOOPIUHATHOM MJIOCKOCTH.

Pemarp 3anaum, cBA3aHHbBIE C YMCIOBBIMU IIOCIEN0BATENBHOCTMY, B TOM YHUCIIE 3a7a4d
U3 PeaTbHOM KU3HU (C HCIOIB30BAaHUEMKAIIBKYIISATOPA, IIH(PPOBBIX TEXHOJIOTHIA).

OcBoenne yye0HOro kypca «I'eomeTpus» Ha ypOBHE OCHOBHOI'O 00Iero oOpa3oBaHus
JOJDKHO — o0ecreynBaTh  JIOCTHIKEHUE — CIEAYIOUIMX  MpeIMeTHbIX 00pa3oBaTebHbIX
pe3yJIbTaToB:

7 kiace

Pacnio3HaBaTh M3ydeHHBIE TeOMETpUYECKHE (QUIypbl, ONpEAEIsATh HUX B3aUMHOE
pacronio’)keHre, M300pakaTh T€OMETPHUECKHE (UTYPHI; BBIIOJIHATH UYEPTEXH IO YCIOBHUIO
3ajaud. M3MepsaTh JMHEHHBIE W YIJIOBBbIE BEIMYMHBL. Pemarh 3a7ayv Ha BBIYMCIICHHE IUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenatb rpy0Oyr0 OLEHKY JMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B pEalbHOW JKU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznuuaTh pa3Mepsl STHX 0OBEKTOB I10 MOPSIKY BETHYNHBI.

CTpouth 4epTeKH K FT€OMETPUUECKUM 3a/1adaM.

[Tons30BaTbCsi NpPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIL30BaTh IPU3HAKU U
CBOWCTBAa paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPY PELICHUH 3a/1a4.

[IpoBOANTE JIOTHYECKHUE PACCYKIAECHUS C UCIIOJIb30BAHMEM IT'€OMETPUYECKUX TEOPEM.

Ilosnp30BaTbesd NpHU3HAKaMM PaBEHCTBA IPSIMOYTOJbHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MEJUaHbl, IPOBEAEHHONW K THUIIOTEHY3€ MPSIMOYIOJIbHOTO TPEYTrOJbHUKA, B PpELICHUU
TEOMETPUYECKUX 3a]au.

OmnpenensaTh MapasieIbHOCTh MPSMBIX C TMOMOIIBIO YIITIOB, KOTOpbIE 00pa3yeT ¢ HUMH
cexywmas. OnpenensaTs NapauleIbHOCTh MPSAMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JAPYroy IpsIMOiA.

Pemate 3a1aun Ha KiieT4aToi Oymare.

[IpoBOAUTHL BBIUMCIEHHUS M HAXOAUTh 4YMCIOBbIE W OyKBEHHbIE 3HAUEHUS YIJIOB B
FEOMETPUYECKUX  3aJa4aX C  HUCIHOJIB30BAHUEM CYMMBI  YIJIOB  TPEYIOJBHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpPH MEPECEYCHUU JBYX MapauIeIbHBIX
IPSAMBIX CEKyIIeH. PemaTe npakTHYecKue 3a1a41 Ha HaXOK/ICHUE YIJIOB.

Bnaners moHsATHEM TI€OMETPUYECKOTO MECTa TOYEK. YMETh OINpeAeNsATh OUCCEKTPHUCY
yIila ¥ CEPEIMHHBIN MEPIECHANKYIIAP K OTPE3KY KaK FT€OMETPUYECKUE MECTA TOYEK.

@opMyIMpPOBATh ONPEAEICHUS OKPYKHOCTH M Kpyra, XOpJbl U AUAMETPA OKPYKHOCTH,
[IOJI30BAThCS UX CBOMCTBAMHU. Y METh IIPUMEHATH OTH CBOWCTBA IIPU PEILICHUH 3a1a4.

BiageTe nmoHATHEM ONMMCaHHOM OKOJIO TPEYTrOJIbHUKA OKPYXXHOCTH, YMETh HAXOIHUTh €€
neHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPHCHI YIIIOB TPEYTOJIbHUKA TepeceKkaroTcs B
OJIHOW TO4YKE, MU O TOM, 4YTO CEpPEAUHHBbIE MEPIEHIUKYIAPbl K CTOPOHAM TPEyTroJbHUKA
[IEPECEKAIOTCS B OJTHOU TOUKE.

Brmagere noHATMEM KacaTeNbHOM K OKPYKHOCTH, IIOJIB30BaTbCA TEOPEMOH O
NEPIEHANKYJIAPHOCTH KacaTeIbHON U paanyca, IPOBEAEHHOIO K TOYKE KaCaHHUS.

[Tonp30BaTbcsi MPOCTEHMIIMMM TEOMETPUYECKUMH HEPAaBEHCTBAMM, ITOHUMATh HX
MIPAKTUYECKUM CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKHE TOCTPOEHUS C TOMOIIBIO HUPKYJISL M IMHEHUKH.

8 kiracc

Pacnio3HaBaTe OCHOBHBIE BUJBI YETBIPEXYTOJBHHUKOB, MX DJIEMEHTHI, IMOJIb30BAaThCS UX
CBOMCTBAMH IIPU PEIICHUU T'€OMETPUYECKUX 3a1a4.

[IpumeHsTh CBOWCTBA TOYKM IE€pECEUEHUS] MEAMaH TpeyrojbHUKa (LEHTpa Macc) B
peLICHUH 3a/1a4.

Biagets noHATHEM CpeHEN TMHUU TPEYTOJIbHUKA U TPAIELMH, IPUMEHATh UX CBOMCTBA
[IPU PELIEHUN T€OMETPUYECKUX 3a]1a4.



ITons3oBatbest Teopemor aneca M TEOPEMOM O MPONOPLMOHAIBHBIX OTPE3KaX,
IIPUMEHATD UX JUIS PEUICHUS IPAKTUYCCKUX 3a1a4.

[TpuMeHsATH PU3HAKH [TOIO0US TPEYTOJILHUKOB B PEIICHUH TEOMETPUIECKUX 3a]1a4.

ITonp3oBatbes Teopemoil [lugaropa ans perieHuss reoOMEeTpUYECKHX M MPaKTHYECKHX
3ana4. CTpoUTh MaTeMaTHYECKYI0 MOJENb B MPAKTUYECKUX 3a/Jadax, CaMOCTOATEIbHO JEJaTh
4epTEX U HAXOJUTh COOTBETCTBYIOLINE JUIUHBI.

Bnagers moHATHAMM CHHYCa, KOCMHYCAa M TaHI€HCa OCTPOro yria IMpsMOYIOJbHOIO
TpeyroiabHuKa. I101630BaThCS 3TUMHU MOHATHAMM JUIS PEILICHUS TPAKTUYECKUX 3a1ad.

Boruucnate  (paznuyHbiMM - cioco0aMu)  IUIONIAJb  TPEYrojJbHHUKA W IUIOLIATU
MHOIOYTOJIbHBIX ~ (uryp (monb3ysach, TI7A€ HEOOXOAUMO, KalbKyilsaTopoMm). Ilpumensrs
II0JIyYEHHBIE YMEHMSI B IPAKTUYECKUX 3a/1adax.

Bnagers NOHATHSAMHM BIMCAHHOTO M LEHTPAJIbHOIO yIVIA, MCIOJB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIAaX, yIVIaX MEXIY XOpJaMu (CEKyLIMMH) U YIile MEXAy KacaTeJbHOH U XOpaoi
IIPY PELICHUU T€OMETPUYECKUX 3a1a4.

Bnagerb MOHATHEM ONMCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHATH CBOMCTBA OMMCAHHOIO
YETBIPEXYTOJIBHUKA IIPU PELICHUM 3a/1a4.

[TpyMeHsTh MOTy4YeHHbIE 3HAaHUS Ha PAKTUKE — CTPOUTHh MaTeMaTHUYECKUE MOAEIHU JJIs
3ajlay peaJbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIINE BHIYHUCIICHUS C IPUMEHEHHEM 11010015
U TPUTOHOMETPUH (TTOJIB3YSCH, TJIe HEOOXOAUMO, KAIBKYIATOPOM).

9 knace

3HaThb TPUTOHOMETPUYECKHE (YHKIIMH OCTPBIX YIVIOB, HAXOAUTb C HX IIOMOILbBIO
pasnyHble  3JEMEHThl  MPSIMOYrOJbHOIO  TPEYrojbHHKA  («pELIeHHe HPSIMOYIOJIbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOLIbI0 KaJIbKYJISATOpa) JIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HAYCHUH.

[lonmp30BaTbecss  GopMysnaMud  TPHUBEICHHS W OCHOBHBIM  TPUTOHOMETPUYECKUM
TOKJIECTBOM JUIsl HAXOKICHHSI COOTHOIIEHUN MEX ]y TPUTOHOMETPUYECKUMH BETUYHHAMHU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUIsl HAXOXKICHUS Pa3IMYHbIX 3JIEMEHTOB
TPEYrojbHUKa («pElIeHUE TPEYroJbHUKOBY), NPUMEHATh HUX IpPHU PELICHUH IeOMETPUYECKUX
3az1a4.

Bnanetp mnoHATHUAMH 1peoOpa3oBaHUs 1OA00MS, COOTBETCTBEHHBIX AJIEMEHTOB
nonoOHbIx ¢Quryp. Ilonp3oBaThCsi CBOWMCTBaMU MMOAOOMS TMPOU3BOJIBHBIX (UTYp, YMETh
BBIYUCIIATh JJIUHBI U HaXOJIUTh YIJIbl Y NMOJOOHBIX (uryp. IIpumeHsaTs cBoiicTBa moao0usi B
MPAKTUYECKHX 3ajjauyax. ¥ MeTh IPUBOJUTH IPUMEPHI MOAOOHBIX GUTYpP B OKPYXKAIOIIEM MUpE.

Ilosnp30BaTbCa TEOPEMAaMU O NMPOU3BEIACHUM OTPE3KOB XOPJ, O IPOU3BEIECHUU OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeJIbHOM.

ITonp30BaTbcs BEKTOpaMH, IMOHMMAaThb MX TEOMETPUYECKMH W (U3NYECKUN CMBICI,
NPUMEHSTh UX B PEHICHUH T€OMETpUYECKUX U (u3mdeckux 3anad. [IpuMeHsATh cKalsipHOE
IIPOU3BEICHUE BEKTOPOB AJI1 HAXO0XKACHUS JUIMH U YIJIOB.

[Tonb30BaTbcs METONOM KOOPAMHAT HA IUIOCKOCTH, MPHUMEHSTh €ro B PELICHUH
FEOMETPUUYECKUX U MPAKTUYECKUX 3a/1ay.

Bnanerbs nmoHATUSMU NPAaBUIBHOTO MHOTOYTOJIbHUKA, JJIUHBI OKPYKHOCTH, JUIMHBI 1yTH
OKPYKHOCTM M DPaJMaHHOW MEpbl YIJa, YMEThb BBIYMCIIATH IUIOIIAJb KpPyra M €ro 4YacTew.
[TpyMeHSTh MoydeHHbIE YMEHHS B MPAKTUYECKUX 3a/1avax.

HaxoauTe ocu (WM LEHTPBI) CUMMETPUU (GUTYp, NMPUMEHATH JBMXKEHUS IJIOCKOCTH B
MPOCTEUIINX CIIyqasiX.

[IpuMeHsITh OTyYEeHHBIE 3HAHUS HA IPAKTHUKE — CTPOUTHh MAaTEMATUUYECKUE MOJAETH IS
3aJa4 peajbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIME BHIYUCICHHS C IPUMEHEHHEM MOJ00us
U TPUTOHOMETPHUECKUX (PYHKIMH (TIONIB3YSACH, I71e HEOOXO0IMMO, KAIBKYITOPOM).

IIpenmeTHble pe3yabTaTbl OCBOeHHUsI Kypca «BeposiTHOCTH M craTucTHKa» B 7—9
KJIaccaxX XapaKTEPU3YIOTCS CIAEAYIOIUMHU YMEHUSMHU.

7 knace



Uwurare wHGOpMAIUIO, TPEACTABICHHYIO B TaONHIAX, HAa AWAarpamMmax; HpeICTaBISThH
JAaHHBIE B BUJIE TAOJUIl, CTPOUTH JUArpaMMmbl (CTOJOMKOBBIE (CTOJIOYATHIC) W KPYTOBBIE) TIO
MacCUBaM 3HAYECHUM.

OnucelBaTh W HHTEPIPETUPOBATH pPEAJbHBIE YKCIOBBIC JAaHHBIC, IMPEACTABICHHBIE B
TabJIMIax, Ha AUarpaMMax, rpaukax.

Hcnonp3oBaTh A1 ONUCAaHUS JIAaHHBIX CTATUCTHUYECKHE XapaKTEPUCTUKH: CpelHee
apudmMeTHuecKoe, MeuaHa, HauOoJbIllee U HAUMEHbIIee 3HAYCHUs, pa3Max.

HNwmets mpencTaBieHue O clydyallHOM M3MEHUMBOCTH Ha MPUMEpax LeH, (PU3NYECKUX
BEJIMYMH, AaHTPOIIOMETPUYECKHX JAHHBIX; HMETh MPEJICTaBICHHE O CTaTUCTHYECKOU
YCTONYUBOCTH.

8 knacc

W3Bnekarb u mnpeoOpa3oBbIBaTh HMH(OpPMAIMIO, MPEJICTaBICHHYIO B BHAE TaOIHII,
IyarpaMmu, rpauKoB; IPEACTaBIATh JaHHBIE B BUAE TaOJHII, AUAarpamMm, TpapuKoB.

OnuceiBaTh JaHHBIE C MOMOIIbIO CTATHCTUYECKUX IOKa3aTeNlel: CPeIHUX 3HAYCHHH U
Mep paccenBaHMsl (pa3Max, JUCIEPCUsS U CTAaHIaPTHOE OTKIOHEHHUE).

HaxomuTh 4YacTOTHI YHMCIOBBIX 3HAUYEHUH M YACTOTHI COOBITUH, B TOM 4YHCIE IIO
pe3ysibTaTaM U3MEPEeHH U HAOIIOICHUH.

HaxomuTh BepoOSTHOCTM CiIy4allHBIX COOBITHI B OIBITaxX, 3HAas BEPOSTHOCTHU
DIIEMEHTAPHBIX COOBITHH, B TOM YHCIE€ B ONBITAX C PABHOBO3MOXHBIMH 3JEMEHTApHBIMU
COOBITUSIMH.

Hcnonp3oBare rpaduyuecKkue MOJIETH: JAEPEBO CIY4alHOTO SKCIEPUMEHTA, AHArpaMMbl
Ditniepa, ynciaoBas npsmasi.

OnepupoBarh TOHSATHSAMU: MHOXXECTBO, ITOJMHOKECTBO; BBIIOJIHATH OINEPALUU HaH
MHO>KECTBaMU: OOBEAMHEHUE, MepeceueHue, AONOTHEHUE; MePEUUCTATh SJIEMEHTHl MHOMECTB;
IPUMEHSTH CBOMCTBA MHOYKECTB.

Hcnonb3oBare rpaduyeckoe MpeACTaBICHUE MHOXKECTB U CBSI3€H MEXIy HUMH Ui
ONMCAHMsI TIPOLIECCOB W SBJICHWI, B TOM YHWCIIE TPH PEIICHUH 33734 M3 APYrHUX Y4eOHBIX
MPEIMETOB U KYPCOB.

9 knacc

W3Bnekatb u mpeoOpa3oBbiBaTh WHGOPMAIUIO, TPEACTABICHHYI0 B  Pa3IUYHBIX
UCTOYHMKAX B BHJE TaOJUI, JUarpamMm, TpauKoB; INPEICTABIATH JaHHBIE B BUAE TaOJIHIL,
quarpamm, rpadukos.

Pemrate 3amaun opraHu30BaHHBIM TEpeOOPOM BapHAHTOB, a TAKXKE C HCIOJIH30BAHUEM
KOMOHMHATOPHBIX MTPABUII U METOOB.

Hcnonp30BaTh onucaTeNbHBIE XapaKTEPUCTUKHU I MACCUBOB YHCJIOBBIX JAHHBIX, B TOM
qrclie CpeHIe 3HAUCHUSI U MEePbI pacCEeHBaHUS.

HaxomuTe 4dacTOTBl 3HAYEHWH H YacTOTHI COOBITHS, B TOM YHCIE TOJB3YACh
pe3ylbTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOIIOICHUH.

HaxonuTe BEpOSTHOCTH CIIy4allHBIX COOBITHH B HM3y4YCHHBIX OMNBITAX, B TOM YHUCIIE B
OTIBITaX C PAaBHOBO3MOKHBIMH DJIEMEHTAPHBIMHU COOBITUSIMHU, B CEPHSIX HUCIBITAHUN JIO TIEPBOTO
ycnexa, B Cepusax UCIbITaHUN bepHyim.

Hmetsb nmpeacTaBieHue o CydyaifHON BEJIMYMHE U O paclpe/ie]IeHud BepOSTHOCTEH.

Wwmets npencTaBieHne O 3aKOHE OOJIBIINX YUCEN KaK O MPOSBICHHHA 3aKOHOMEPHOCTH B
CJlydyaifHON M3MEHUMBOCTH M O POJIM 3aKOHA OOJIBIIMX YKCEN B IPUPOJIE U OOIIeCTBE.



Conep:xanue yueOHOr0 npeamera

MaremaTunka

5 kaacce

HazBaunue
pazzaena

Kpatkoe conep:xanue

KomunuectBo
JacoB

Harypanbnsie
yucna. JlehcTBus
C HaTypaJIbHBIMHU

YUCIaMu

Hecsitnynasi cucrema cyucieHus. Psij HaTypajgbHBIX YHCEIL.
Harypaneubiii pan. Ywcno 0. HarypanpHble uyucina Ha
KOOPJMHATHOU IPSAMOM. CpaBHenue, OKpyIJICHUE
HaTypaJIbHbIX YNCEI.

ApudmeTndeckue IeHCTBUS C HATYpaTbHBIMU YHCIIAMHU.
CBolicTBa HYJISI IPU CJIOKEHUU U YMHOXEHUH, CBOMCTBA
eauHUIBI pu yMHOKeHuH. [lepemectu TenpHOE U
COYETaTEIbHOE CBOICTBA CIOKEHUS U YMHOXKECHMUS,
pacnpenenuTeIbHOe CBOMCTBO YMHOXKEHUSI.

Jenutenu u KpaTHble YKCIIA, PA3JI0KEHNUE YUCIIA HA
MHOxHUTeNH. [lenenue ¢ octatkoM. [IpocTeie u cocTaBHbIE
yucna. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9.

CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM.

Yucnosele BhIpaXEHUs; OPSAOK JEHCTBUM.

Pemienne TeKCTOBBIX 3a/1a4 Ha BCE aprU(PMETUUECKHE
JICMCTBHUSI, HA IBUJKEHUE U MOKYIIKH

43

Harnsamaas
reoMeTpus.
JInaum Ha
IUIOCKOCTH

Touxka, npsiMasi, OTpe30K, Jiyd. Jlomanas. M3mepeHue MIHHBI
OTpe3Ka, METPUYECKUE EIWHMIBI HU3MEPEHHUS  JUIMHBIL.
OKpy’>KHOCTb U KpYT.
[IpakTuueckas paboTta
OKPYKHOCTEN.
VYron. Ilpsmon,
N3mepenue yrios.
ITpakTtnyeckas pabora «IlocTpoeHue yrioBy

«Iloctpoenue y30pa u3

OCTpBI, TyNOW U Pa3BEPHYTHIA YIJIbI.

12

OOBLIKHOBEHHBIE
apobu

Jpo6s. [IpaBunbHbIe U HENIpaBUiIbHbBIE ApoOu. OCHOBHOE
cBoiicTBO podu. CpaBHEeHHE qpobeit.

CroxeHue ¥ BEIUUTaHHE OOBIKHOBEHHBIX JPOOEH.
CwMmernranHas 1poOb. YMHOXKEHUE U JiefieHHe 0ObIKHOBEHHBIX
npo0eit; B3auMHO-00paTHBIEC IPOOH.

Pemenue TekCTOBBIX 3aj1au, coepkaux 1poou. OCHOBHbBIE
3a/1auu Ha JpooHu.

[TpumeHeHne OyKB A 3aIIMCH MAaTEMAaTHUECKUX BbIPAXKEHUI
Y IIPEIIOKEHUN

48

Harnsonas
TE€OMETPHSL.
MHOroyronbHuKH

MHoroyronsHuKH. YeTbIpEXYrOIbHUK, IPIMOYTOJIbHUK,
KBaJpar.

[Tpaktuyeckas pabora «IlocTpoeHue mpsiIMOYroiabHHUKA C
3aJJaHHBIMHA CTOPOHAMHU Ha HEJIMHOBAaHHOU Oymare».
TpeyroybHUK.

[1nomane 1 nepumMeTp NpsIMOYTrOJIbHUKA U MHOTOYT OJIbHUKOB,
COCTABJICHHBIX U3 IIPSMOYT'OJIbHUKOB, EUHULIBI U3MEPEHUS
momaay. Ilepumerp MHOrOyrojasHuKa

10

HecsaTuaasie
npobu

Hecsatuunas 3anuck apodeit. CpaBHEHNE JECATUIHBIX
Ipooeii.
JleiictBus ¢ necssTuuHbIME Ipo0simu. OKpyrieHne

38




JECATUYHBIX TPOoOeH.
Pemienne TeKCTOBBIX 3a/1a4, coepkanux apoou. OCHOBHBIC
3aJ1a4u Ha ApoOH

Harnaanas MHuororpanauku. 300pakeHre MHOTOrpaHHUKOB. Mojenu 9
reoMerpus. Tena | Mpo CTPaHCTBEHHBIX TEIL.
U QUrypsl B [TpstmoyronbHbIN napamienenunen, kyo. Passéprku kyda u
IIPOCTPAHCTBE | MapajuleseuIea.
[Tpaktuyeckas pabora «Pa3BépTka KyOa».
O06BéM KyOa, IpSAMOYTOJIbHOI0 Napajuielenunea
IToBropenne u | IIoBTOpEHME OCHOBHBIX IIOHATUI U METOJIOB Kypca 5 Kilacca, 10
000011eHNE 000011IeHrEe 3HAHUI
6 xnacc
Haspanue Kpartkoe coaepxanue KonnuectBo
pasaeina 4acoB
Harypanbhble | Apudmernyeckue AeWCTBUS C MHOTO3HAYHBIMU HAaTypalbHBIMU 30
4ycia. yycnamu. Yucnossle BEIPaKEHM S, IOPSAIOK ACHUCTBUH,
UCIOJIb30BaHUE CKOOOK. OKpyTieHrne HaTypalIbHbIX YHCEIL.
Jlenvrenu v KpaTHBIC YKCIIa; HAMOOIBITUI OOIIHUN JSTUTENb U
HalMeHblIee 0011ee KpaTHOE.
Pa3nosxeHnne yncna Ha NpocTbie MHOKUTENH. [{enMMOoCcTh CyMMBI
U IIpou3BeleHus. [lenenne ¢ ocTaTKoM.
PemieHne TeKCTOBBIX 3a/1a4
Harnmsagnas | [lepnenauxynsapsslie npsmele. [lapainenbHbie npsMeie. 7
reomerpusa. | PaccrossHme Mexay AByMs TOYKaMH, OT TOYKH JO MPAMOH,
[Ipsimble HA | [UIMHA IIYTH HA KBaJpaTHOM CETKE.
IIJIOCKOCTH [Tprimepsl PSIMBIX B IPOCTPAHCTBE
Hpobu OOBIKHOBEHHAs IpOOb, OCHOBHOE CBOMCTBO JAPOOH, COKpAIICHUE 32
npobeii. CpaBHeHUE U YIOPSAI0YUBaHUE APOOeii.
JlecsiTuunble [pobu U MeTpUUYecKas CUCTEMA Mep.
Apudmernueckne 1eHCTBHSI ¢ OOBIKHOBEHHBIMH U IECATHUHBIMU
IpoOsIMHU.
OtHomienue. JleneHue B JaHHOM OTHOIEHHH. Maciira,
IIPONOPLUSL.
ITonsTHe npoLeHTa. BeIuncienne nponeHTa OT BEJIMYNHBI U
BEJIMYUHBI 110 €€ MTPOLICHTY.
Pemenue TeKCTOBBIX 3a/1a4, COJIEPKALIUX JPOOU U MIPOLIEHTHI.
[TpakTnyeckas pabora «OTHOLIEHNUE ATUHBI OKPYKHOCTH K €€
JUaMETPy»
Harmsannas OceBas cummerpus. LlenTpanbHas cuMMeETpHs. 6
reomerpus. | [loctpoeHne cuMMeTpUUYHBIX QUTYD.
Cummerpust | [Ipaktuueckas padora «OceBasi CHMMETPHSI».
CuMMeTpHs B IPOCTPAHCTBE
Boipaxkenus ¢ | [Ipumenenue OykB JUIsl 3alIUCH MaTEMaTUYECKUX BBIPAKEHUI U 6
OyKkBaMu npeioxkeHnil. BykBeHHbIE BBIpa)KEHUSI U YU CIIOBBIE
MTO/ICTAHOBKH.
bykBeHHBIE paBEHCTBA, HAXOK/IEHUE HEU3BECTHOIO KOMIIOHEHTA.
Dopmyisl
Harmsannas UeTbIpEXYroJIbHUK, IPUMEPBI YETHIPEX YT OJIbHUKOB. 14
reomerpud. | [IpsmoyroneHHK, KBajgpaT: CBOMCTBA CTOPOH, YIJIOB,

Durypsl Ha

JUaroHaeu.




MJIOCKOCTH N3mepenue yrioB. Buabl TpeyroabHUKOB.
[IepumeTp MHOTOYTOJIBHUKA.
[Tnomazns urypsr. @opmysisl nepuMeTpa 1 IIOMAAN
npsMoyroibHuka. [pubmmkénnoe u3MepeHue miomagn Guryp.
ITpaktuyeckas pabora «Ilnomans kpyra»
ITonoxurensH | Llenbie uncna. Moayis 4ncia, reoMeTpudecKas HHTepIpeTanus 40
bl U MonyJis. Yucnosble npoMexyTKu. [lonoxuTenbable n
OTPULATENIbHBI | OTpULaTeNbHbIE YKcia. CpaBHEHHE MTOJIOKUTEIbHBIX U
€ uucna OTPHLIATENIBHBIX Yucell. ApupMeTndecKkue AeHCTBUS ¢
MI0JIO’KUTEIBHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.
Penienne TeKCTOBBIX 3a7a4
IIpencraBnenu | [IpsmoyronbpHas cucTeMa KOOPAMHAT HA MIJIOCKOCTH. 6
€ JaHHBIX KoopanHaTsl TOUKM Ha MJI0CKOCTH, adcIycca U OpUHaTa.
CronbuaTbie U KPYroBbI€ JHArPaMMBI.
[Tpaktuyeckas pabdora «IlocTpoenue quarpamm.
Pemienne TeKCTOBBIX 3aJ1a4, COACPKALLUX JAHHBIC,
Ipe/CcTaBIeHHbIE B Ta0IMIIAaX U HAa JUarpaMmax
Harmsannas [IpsMOyYTONBHBIN Mapaiesnenunen, Kyo, Npu3Ma, NHpaMuja, 9
TreOMETpHUs. | KOHYC, LWJIMH]D, miap u chepa. N3o6pakenue
@urypsl B [IPOCTPAHCTBEHHBIX buryp. [Ipumepsr pa3BEPTOK
IIPOCTPAHCTBE | MHOTOI'PAaHHUKOB, LIWJIMHAPA U KOHYCA.
[TpakTnueckast pabora «CoznaHue Mojieneil NpoCTPaHCTBEHHBIX
buryp».
[TonsiTne 06BEMa; equHMLIBI H3MepeHus: 00béMa. OOBEM TIpsMO-
YroJILHOTO Napasuienenunena, Kyoa, gopmyinsl 06béma
[ToBTOpenue, | [loBTopeHHME OCHOBHBIX NOHSTUH WU METOJIOB KypcoB 5 u 6 20
000011IeHNEe, | KJIACCOB, 0000IIEHNE U CUCTEMATHU3alis 3HaAHUH
cucreMaTrusan
us
Auredpa
7 Kaace
Hasanue Kpatkoe conepxanne Komunuectso
paszena 4acoB
Uucna n [TonsiTue panoHanbHOro yncia. Apudmerndeckue 1eHCTBUS € 25
BBIUMCJICHMS. | pallMOHAJIbHBIMU YHCIAMHU.
Pannonanehbie | CpaBHEHHE, yIOPSI0UMBAHUE PALIMOHATIBHBIX YHCEN.
qucia CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIIEM.
Pemenne ocHOBHBIX 3a/1a4 Ha IpOOH, MPOLIEHTHI U3 peaIbHON
IIPAKTHKU.
IIpu3Haky AeIUMOCTH, PA3JI0KEHNS HA MHOKUTEIN
HaTypaJIbHBIX YHCEIL.
Peanbnble 3aBucumMoctu. [Ipsimast u obpaTHast
IPONOPLUOHAIIBHOCTH
Anrebpanueck | bykBennsle BelpaskeHus. [lepemennsie. JlomycTumblie 3HaUYE€HUS 27
ue nepeMeHHbIX. DOpMyIIbL.
BelpakeHUs1 | [IpeoOpazoBaHne OYKBEHHBIX BBIPaXEHUH, paCKpbITHE CKOOOK U
IpHBeIeHNE OJOOHBIX ClIaraeMbIX.
CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeJIEM.
MHOTrOo4JIeHBI. Cnoxenue, BbIUHTAHUE, YMHOXEHHE
MHOT'OYJIEHOB. @opMysIbl  COKpPAlIEHHOIO  YMHO)KEHHS.




PaznoxxeHne MHOTOYJICHOB Ha MHOKUTEIN

VYpaBHeHus 1 | YpaBHEHUE, ITpaBuUiia MpeoOpa3oBaHusl ypaBHEHUS, 20
HEpaBEHCTBA | PABHOCUJILHOCTh YPaBHEHUII.
JIuneliHOE ypaBHEHHE C OAHOU IIEPEMEHHOM, PELICHUE JTUHEN
HBIX ypaBHeHUM. Penenue 3aga4 ¢ mOMoIIbIO0 YypaBHEHUH.
JluneliHOE ypaBHEHHUE C JBYMS IEPEMEHHBIMH U €T0 IpauK.
Cucrema AByX JMHEHHBIX YPaBHEHHH € IBYMsI IEPEMEHHBIMHU.
Pemienne cucrem ypaBHEHHUI cr1ocOOOM MOACTAHOBKHU U
CocO0OM CIIOXKEHUS
Koopaunats! u | KoopauHara To4ky Ha npsiMoil. UUCIOBBIE IPOMEIKYTKH. 24
rpaguKu. Paccrosinue Mex 1y AByMsl TOYKaMHM KOOPAMHATHOM NpsiMON
OyHKIHH [IpssMoyrosibHas cUCTEMA KOOPAMHAT Ha IUIOCKOCTH. [IpuMepsl
rpauKoB, 3aJJaHHbIX (hopMyaamMu. UTeHne rpauKoB peasbHbIX
3aBUCUMOCTEH.
[Tonstue pynkuuu. ['paduk Gynkiuu. CpoiicTBa PyHKITUH.
Jlunetinas pynxuus. [Toctpoenue rpaduka THHEHHON QyHKIHH.
I'paduk dhyHkimu y = |x|
IToBropenne n | IIoBTOpeHME OCHOBHBIX IIOHATHH U METOJIOB Kypca 7 Kilacca, 6
000011IEHNE 000011IeH1E 3HAHUI
8 kaace
HasBanue pasznena | Kpartkoe conep:xanue KonnyectBo
4acoB
Yucina u | KBagpataenii  xopeHb w3 ymcma.  llonsatue 00 15
BBIUMCIICHMUSL. UppaluMoOHAIbHOM  uucie. JlecaTuyHbple  MpUOIMKEHUS
KBanpaTHble KOpHU | UppALIMOHAIBHBIX ~ 4Mced.  JleWCTBUTENbHBIE  YHCIA.
CpaBHeHHE JIEUCTBUTENBHBIX 4Hucel. Apudmernyeckuit
KBaJIpaTHbIN KOPEHb.
VYpaBHeHHe BHIA x?=a. CBoiicTBa apru(MeTHIECKUX
KBaJpaTHbIX  KopHeW.  IlpeoOpazoBaHMe  YHMCIOBBIX
BBIPAXKEHUI, COIep KAIUX KBAJPaTHbIE KOPHU
Yucna u | CTeneHs ¢ 1ebIM [10Ka3aTeIeM. 7
BBIUMCIICHHUSL. CrangapTHas 3aluch 4Yncia.
Crenenp ¢ 1enbiM | Pazmepbl 00bEKTOB OKPYXKAIOLIET0 MUpa (OT 3JIEMEHTAPHbIX
IIOKa3aTeseM YacTUIl /0 KOCMMYECKHX OOBEKTOB), JUIMTEIbHOCThH
IIPOLIECCOB B OKPY’KAIOILIEM MHPE.
CBOJCTBa CTETIEHH C IIeJIBIM NTOKa3aTeIeM
Anrebpanueckue KBampatuslii  TpéxwieH.  PasnmokeHue — KBaapaTHOIO 5
BBIPAKEHUSI. TpEXUWIEHa HA MHOXHUTEIU
KBagpartuslii
TPEXWIEH
Anrebpanueckue Anrebpanueckast JpoOb. JHomnyctumble 3HAYCHUS 15
BBIPAKEHUSI. MIEPEMEHHBIX, BXOASIIMX B aureOpanyeckue BBIPAKECHHUS.
Anrebpanueckas OcHoBHOE CBOICTBO anredpandeckoit apodu. CokpaiieHue
JIpo0b poOei.
CnoxxeHue,  BBIUMTAHHWE, YMHOXXEHHE M  JCIICHUE
anreOpandeckux npobeit. I[IpeoOpasoBaHue BBIpAKEHUH,
coJiep KaliX anredpandeckue Apoou
YpaBHeHHS u | KBagpatHoe ypaBHeHue. HemomHoe kBagpaTHOE ypaBHEHHE. 15
HEPABEHCTBA. dopmysa KOpHEH KBaJipaTHOrO ypaBHeHHUd. Teopema Buera.
KBanpatHbie Pemenne  ypaBHEHHMi, CBOOAIIMXCA K  KBaJpaTHBIM.
YpaBHEHHUS [Tpocreiinue ApoOHO-pallMOHATIbHbBIC YPAaBHEHHUSL.




Pemenne TEKCTOBBIX 3afad C IO- MOUIbIO KBaIPATHBIX
ypaBHEHUH

VYpaBHeHus u | JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU, €ro rpaduk, 13
HEPABEHCTBA. IIPUMEPHI PEIICHUS] YPABHEHUH B IIEJIBIX YHMCIIAX.
Cucrembl Pemienue cucrem nAByX JIMHEHMHBIX YpPaBHEHUW C JBYMS
YpaBHEHUH IepeMeHHbIMU. [Ipumepsl pelieHuss CUCTEM HEIMHEHHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMH.
I'papuueckas uHTepnpeTanmus yYpaBHEHUS C  JIBYMs
IIEPEMEHHBIMU WU CHCTEM  YypaBHEHMH C  JByMs
IIEPEMEHHBIMH.
PenreHne TeKCTOBBIX 3aJ1a4 € MOMOIIBIO CUCTEM YPABHEHUN
YpaBHeHUs n | UucnoBble HEPAaBEHCTBA U UX CBOMCTBA. 12
HEpPABEHCTBA. HepaBenctBo ¢ oaHoil  mepeMmeHHOW.  JInHeiHbIE
HepasencrBa HEPABEHCTBA C OJAHOMN NIEPEMEHHOM U uX pemieHue. CucreMsl
JIMHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U X PEUICHHUE.
N300pakeHne pelieHus: JTUHEHMHOTO HEpaBEeHCTBA M X
CHCTEM Ha YUCJIOBOU NPSIMOU
DyHKIHH. [lonstue ¢Qynkuuu. OOnacTh ONpPENEIEHUS] U MHOXKECTBO )
OcHOBHbIE 3HaueHuil ¢yHkuuu. CrnocoOwl 3amanus Qynkuuid. ['paduk
MTOHATHS ¢byakmuu.  CBoiicTBa (QYHKIIMH, WX OTOOpaXCHHE Ha
rpaduke
OYHKIMHU. Urenne wu mnoctpoenue rpaduxoB ¢yHkuid. Ilpumeps 9
Yucnosbie rpadukoB (GYHKIHMI, OTpa)KaIOUUX peaidbHbIe IMPOILECCHI.
byHKUIUM OyHKIMM,  ONUCBHIBAIOIIME  MPSIMYH0 W OOpaTHYyIO
MIPOIOPLIMOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepbdona.
I'paduk pynkumn y = x2. ®yaxuman Yy = X5,y = X3, y =Vx, y
= |x| ; rpaduueckoe peleHHE YypaBHEHHA H CHCTEM
ypaBHEHUH
[ToBTOpEeHnE u | [ToBTOpEeHNE OCHOBHBIX MOHSATUI U METO/IOB Kypca/, 8 6
00o001enne KJ1accoB, 0000IIeHIE 3HAHUI
9 kaacc
HazBanue pasgena | Kpatkoe conep:xanue KomnnuecTtso
4acoB
Yucna u | PanmonaneHple uynciia, MppaloOHAIbHBIE YMCIIA, KOHEUHBIE 9
BBIUMCIICHHUSL. u  OecKkOHEUHble  JeCATHYHble  JpoOu.  MHOXKECTBO
JleiicTBUTENBHBIE JNEUCTBUTENBHBIX  YWCEN;  JACUCTBUTEIbHBIE 4YHCIA Kak
qucna OCCKOHEYHBIC JECATUYHBIE NpoOu. B3auMHO O/HO3HAYHOE
COOTBETCTBHE MEX]Y MHOXKECTBOM JECHCTBUTEIBHBIX YUCEI
U MHOXKECTBOM TOYEK KOOpAWMHATHOW mpsimoil. CpaBHEHUE
JNeUCTBUTENBHBIX YHUCEN, apupMeTHdyecKue MAEeUCTBUS C
NEUCTBUTENbHBIMU  uncnamMu. [lpubnux€HHoe 3HaveHHE
BEJIMYUHBI, TOUYHOCTh MNpHOIMKeHUs. OKpyriieHHue 4YHced.
[Ipuknka u OlleHKa pe3yJbTaTOB BBIYMCICHUI
YpaBHeHus JIuneiitHoe ypaBHEeHUE. PelieHne ypaBHEHUM, CBOIAILUXCSA K 14
Y HEpaBEHCTBA. nuHerHbIM. KBajpatHoe ypaBHeHMe. PemieHue ypaBHEHWI,
VYpaBHeHUA CBOSIINXCS K KBaJpaTHbIM. bukBagpatHbie
C OJTHOM YpaBHEHHSI.
[IEPEMEHHOMN IIpuMepsl pelIeHHs YypaBHEHUNW TPETbEH U YETBEPTOU

CTENEHEN Pa3I0KeHNEM Ha MHOKUTEIH.
Pemenune apoOGHO-pallMOHANBHBIX — ypaBHEHUH.
TEKCTOBBIX 3a1a4 anre6pa1/1quKHM METOAOM

Pemenune




YpaBHeHUsS JluneitHoe ypaBHEHHE C IBYMS IIEPEMEHHBIMU U €T0 TpaduK. 14
Y HEPaBEHCTBA. Cucrema  71ByX  JIMHEHHBIX  ypaBHEHUH C  JIByMs
CucreMsl ypaBHe- | lepeMEHHbIMA M €€ pelleHHe. PemieHne cucreM ABYyX
HUU YpPaBHEHUH, OJHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe —
BTOpPOM CTETICHHU.
I'paduueckass MHTEPIIPETAUS CHCTEMBbl YPAaBHEHHUN C IBYMS
IIEPEMEHHBIMHU.
YpaBHeHUs u | UucnoBble HEpaBeHCTBA M MX cBoWcTBa. JIuHelHbIE 16
HEPABEHCTBA. HEPABEHCTBA C OHOM NEPEMEHHOM U MX PELIEHUE.
HepasencrBa CucreMpl IMHENHBIX HEPABEHCTB C OHON NEPEMEHHON U UX
pemeHne. KBagpatHbele HepaBeHCTBA U UX PELICHHUE.
I'paduueckas uwHTEpHpeTanus HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMU
OyHKIUU KBagparuunas ynkmus, e€ rpadgux u coiictsa. [lapabona, 16
KOOp/JMHAThl ~ BEpUIMHBI  1apabojibl, OCb CHUMMETPHH
napabonbl.  CreneHHble (QYHKIUM €  HATypalbHBIMH
nokaszaressiMu 2 U 3, uX rpauKu U CBOWCTBA.
I'paduku dynkmmii: y = kX, y =kx +b, y= S, y = ax?,
y=ad, y=vx,y= x|
Yucnossle IToHsATHE YNCIIOBOM NTOCIIEOBATEIBLHOCTH. 15
MOCJIEIOBATENBHOC | 3aaHue IMOCIIeA0BATEIbHOCTH PEKYPPEHTHON (popMyIoi U
TH ¢bopMmyII0# n-TO uieHa.
Apudmernueckass M TEeOMETpUYECKass  MPOTPECCHH.
®opmyiibl N-ro wieHa apuPMETUYECKONH U TeOMEeTPUUYECKON
IIPOrpeccuii, CyMMBI IIEPBBIX N YWICHOB.
N300pakeHne 4wieHOB apu(PMETHUECKON U reoMeTpHUeCKOn
IIPOTPECCUM  TOYKAMM HA KOOPAMHATHOM  IIJIOCKOCTH.
JIuHeWHBII W SKCHOHEHUHMAIbHBIM  pocT.  CiioxHbIE
MIPOLIEHTHI
[ToBTOpEHME, Yucna u eviuucienus (3amuch, CpaBHEHUE, JACUCTBUA C 18
0000111eH1e, NEHCTBUTENBHBIMHA YMCIAMHU, YUCIIOBAs MpsiMasi; MPOLIEHTHI,
CUCTEMATH3aLM OTHOILICHMSI, TPONOPLUHU; OKpYIJeHHe, MNpHOIMKEHHE,
3HaHUU OlLICHKA; pELIEHUEe TEKCTOBBIX 3aJady apu(MeTHUUECKUM
crocobom)
Aneebpauueckue BbIPANCEHUS (mpeobpazoBanue
anreOpandecKuX BhIpaKEHHUH, JOMYCTUMbIE 3HAUCHHS)
@ynkyuu (MOCTPOEHUE, CBOWCTBA W3YYEHHBIX (YHKIIMIA;
rpaduuecKoe peleHre ypaBHeHUH U UX CUCTEM)
I'eomerpus
7 Riacce
Hazpanue pasnena | Kpartkoe conep:xanue KonnuecTtso
4acoB
ITpocreitmne [Ipocreiiime reoMeTpuyeckue OOBEKTHI: TOUYKH, MpPSIMBIE, 14
reoMeTpUyYecKre Jy4Yd W YIJbl, MHOTOYTOJBHHK, JioMaHasi. CMeXHbIE H
¢urypel ¥ UX | BepTHKaJIbHBIE yIIbl. PaboTa ¢ mpocTedmmmu yepTeskamu.
CBOIiCTBA. N3mepenue JIHMHEHHBIX U YIJIOBBIX BEJIUYMH, BBIUHCICHHE
N3mepenue oTpe3koB u yrioB. Ilepumerp u miomangs uryp,
FeOMETPUUYECKUX COCTaBJICHHBIX U3 MPSIMOYTOJbHUKOB
BEJIMYUH
TpeyronbHUKN [lonsiTve 0O paBHBIX TPEYroJbHUKAX M  IEpPBUYHbBIE 22




MPEACTABICHUS O PAaBHBIX (KOHTPYIHTHBIX) (purypax. Tpu
MpU3HAKa PAaBEHCTBA TPEYroJbHUKOB. [Ipu3Haku paBeHCTBa

MPSIMOYTOJIBHBIX ~ TPEYrolbHUKOB. (CBOWCTBO  MEIHaHBI
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
PaBHOOepeHHBIE U PAaBHOCTOPOHHHUE  TPEYTOJIbHUKH.

[Tpu3Haku U CBOICTBA PaBHOOEAPEHHOTO TPEYTOJIBHHUKA.
[IpotuB OosblIeii CTOPOHBI TPEYTONbHUKA JIEKUT OOJBIIHIA
yrod. [Ipocrelilne HepaBeHCcTBa B reoMeTpun. HepaBeHCTBO
TpeyrojibHuka. HepaBeHcTBo JsioMaHoil. IIpsiMoyronbHbIN
TPEYTOJbHUK C YIJIOM B 30° [lepBbie mOHSATHUS O
JI0OKA3aTeJIbCTBaX B FTEOMETPUH

[TapayutenpHbIE [TapamtenpHble mpsiMble, UX CBOMCTBA, [IATHIM moOcTynar 14
IpsIMBIE, cymma | EBknnma. Hakpect — jexamue, COOTBETCTBEHHBIE U
YTJIOB OJIHOCTOpPOHHHUE yTibl (00pa3oBaHHBIE NPHU IEPECEUCHUU
TPEYroJIbHUKA napajyieNbHbIX IPSIMbIX CEKYIIeH).
[Ipy3Hak mnapauIeIbHOCTH MPSIMBIX 4YEpPE3 PABEHCTBO
pacCTOSAHUN OT TOYEK OJHOW MPSIMOM /10 BTOPOW MPSMOM.
CymMa yriioB TpeyrojibHUKa U MHOTOYTOJIbHUKA.
Breminue yriiel TpeyrojibHUKa
OKpyXHOCTb u | OKpy)XHOCTb, XOpJAbl W JUAMETPbl, HUX CBOMWCTBA. 14
KpYT. Kacarenbnass k OkpyxkHOCTH. OKpPYXHOCTb, BIMCaHHas B
I'eomerpuyeckue yron. Ilomatme o I'MT, mnpumeHeHne B 3amadax.
MOCTPOEHUS buccektpuca W cepelMHHBIA  NEPHEHIAUKYISP  Kak
reOMETPUUYECKHE MECTA TOUEK.
OKpy>XHOCTb, ONHUCAHHASI OKOJIO TPEYyroJibHUKa. BrnrcanHas
B TpPEYrOJIBHUK OKPYXKHOCTb. IIpocreimme 3amauu Ha
IIOCTPOEHHUE
IToBTOpEHME, [ToBTOpenue u 0000IIEHNE OCHOBHBIX MOHSITHI U METOJIOB 4
000011IEHNE Kypca 7 kiacca
3HAHUHI
8 KJ1ace
Hassanue pasznena | Kparkoe conepxanue Komunuectso
4acoB
YetreipéxyronbHuk | [lapamnenorpamMmm, €ro npu3HakKu W CBOWMCTBA. YacTHbIE 12
u cllyyal  TapajuleJorpaMMmMoB  (IPSMOYTOJIBHUK,  POMO,
KBaJIpaT), UX MPU3HAKKU U cBolcTBa. Tpaneuus. PaBHoOokas
U T[psAMOYrojibHas  Tpalneuuu. YJIBOCHHE  MEIUAHBI.
[{eHTpanbHas CUMMETpUs
Teopema @aineca u | Teopema aneca u TeopeMa O NPONOPLUUOHAIBHBIX 15
TeopemMa o | orpe3kax. CpenHsisi JMHUSA TpeyrojbHUKa. Tpamenus, eé
IIPONOPLUUOHANIBHEI | cpeaHsis JMHUA. [IponopuyroHanbHbe OTPE3KH, TOCTPOEHUE
X OTpe3Kax, | 4eTBEPTOrO MPOMOPIHOHANBHOIO oTpe3ka. CBoicTBa LIEHTpa
noJ00HbBIE Macc B TPEYTOJIbHUKE.
TPEYrOJIbHUKU [lonobuble TpeyronpHUKH. Tpu MpU3HAKa 10100US
TPEYroJabHUKOB. I IpakTHueckoe NpuMEHEHHE
[1nomans. [TonsiTre 06 00MIel TeOpHUH TIIOMIAIH. 14
Haxoxnenue ®opmyJibl IS TUIOMANA TPEYroJibHUKA, MapajuiesorpaMmma.
iouanen OTHomIeHHEe  IUIOIIAZeW  TPEYrOJbHUKOB €  OOIIUM

TPEYTOJbHUKOB U
MHOTOYTOJIbHBIX

OCHOBAHWEM WX OOIIEil BBICOTOM.
Brruncnenmne miomnaneit cioxkHeIX Guryp yepes paszoneHme




¢buryp. Ilnomagn
noJ00HBIX (pUryp

Ha 4acTH W joctpoeHue. Ilmomaam ¢uryp Ha KieTdaTou
Oymare.

[Tnomann momoOHBIX ¢uryp. Beumcienue rUIONIAACH.
3ajaul c MPaKTHUUYECKUM cojaep)kaHueM. Pemenue 3agau c
MTOMOIIBIO0 METOJIa BCIOMOTaTeIbHON TIoNIaIn

Teopema Teopema Iludaropa, e€ noka3aTenbCTBO U NPUMECHCHHE. 10
[Tudaropa u | Ob6partnas Teopema [Iudaropa.
Hayaja OmnpeneneHue TPUTOHOMETPUYECKUX (DYHKIMA  OCTPOTO
TPUTOHOMETPUHU yria, TPUTOHOMETPUUYECKHE COOTHOILIEHUS B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXIeCTBO. COOTHOIIEHUSI MEXITY
CTOPOHAaMHU B IPSIMOYTOJIbHBIX TPEYIOJbHUKAX C YIjJamMu B
45° 1 45° ; 30° u 60°
Vbt B | BrmcanHble M LEHTpajdbHBIE  yIVIBI, YIOJd  MEXIY 13
OKPY’KHOCTH. KacaTeJbHOW M XOpAoH. VYriabsl MexIy XopAaMH H
Bnucanusie U | CeKylIlMMH. BriMcaHHbIE M OIMCAaHHBIE YETHIPEXYTOJIbHUKY,
OIKCaHHbIE UX IpU3HAaKWd U cBoicTBa. [IpuMeHeHHne 3TUX CBONCTB NpH
YETBIPEXYTOJIbHUKH | PELICHUH T€OMETPUUYECKUX 3a]au. B3auMHoe pacrnoioskeHne
. IBYX OKpyxHocTel. Kacanue okpyxHocTei
KacarenpHble K
OKPY>KHOCTH.
Kacanue
OKPYKHOCTEH
IToBTOpEHME, [ToBTOpenue u 0000IIEHNE OCHOBHBIX MOHSITHI U METOJIOB 4
000011IEHNE Kypca 7, 8 xiaccoB
3HaHUHI
9 kJaace
Hassanue paznena | Kparkoe conepxanue Komnuectso
4acoB
Tpuronomerpus. OrpesieNieHne TPUrOHOMETPUIeCKrX (ByHKIHi yrioB ot 0° 16
TeopeMbl KOCHHY | 10 180° KocuHyc M cuHyc npsMoro u TyINOro yria.
COB U CHHYCOB. Teopema kocunycoB. (O000mIEHHAsI) TeopeMa CHUHYCOB (C
Pemenne panuycoM OINHCAaHHOM OKpYXHOCTH). HaxoxkJeHue aIuH
TPEYroJIbHUKOB CTOPOH U BEJIMYUH YIJIOB TPEYTOJIbHUKOB.
@dopmyna IUIOIIAAU TPEYTOJbHHUKA Yepe3 JBE CTOPOHBI U
yrosn Mexay HuMd. Qopmysa IUIOMIa U YEeThIPEXYTobHUKA
4yepe3 ero JUaroHaJld U yroil Mexay HumH. [Ipaktudeckoe
IIPUMEHEHHE JOKa3aHHBIX TEOPEM
[TpeoGpa3oBanue [Tonartue o mpeobpazoBanuu 1oa06us. COOTBETCTBEHHbIE 10
nosoous. 3JIeMEHThl TOoJ0OHBIX ¢uryp. Teopema O mnpou3BeICHUU
Metpuueckue OTPE3KOB XOpJ, TEOpEMa O TPOU3BEIEHUH OTPE3KOB
COOTHOILIEHUS B | CEeKYIIUX, TeOpeMa O KBajpare KacaTenbHOH. [IpuMenenue B
OKPYXHOCTH pELIEHNN T€OMETPUYECKUX 3a/1a4
BexTops! OmnpeneneHne BEKTOPOB, CIOXKEHUE U Pa3HOCTb BEKTOPOB, 12

YMHOK€HHE  BEKTOpa Ha  4ucino. Du3uyeckuii u
r€OMETPUYECKUI CMBICI BEKTOPOB. Pa3nokeHue BekTopa no
JIBYM HEKOJUIMHEAPHBIM BeKkTopaM. KoopauHatsl BEKTOpa.
CkansipHO€ NpPOU3BEJCHUE BEKTOPOB, €r0 MPUMEHEHHUE IS
HAXOXJEHUS IJIMH U YTJIOB.

Pemienne 3agady ¢ IIOMOIIBIO BCKTOPOB. HpI/IMeHeHI/IC




BCKTOPOB IJId PCIICHUS 3aJa9 KHHCMATHUKN 1 MEXaHUKN

JlexapToBbI JlexapToBbl KOOPAMHATBI TOYEK Ha IUIOCKOCTH. Y PaBHEHHE

KOOPJIUHATHI Ha | mpsMON. YTinoBod Ko3(h(ULMEHT, TaHIeHC YIjla HaKJIOHA,

IIJIOCKOCTH NapajuleIbHbIE U NEPIECHAUKYISIPHBIE IpPsMbIC. Y PaBHEHHE
OKpYKHOCTH. HaxoxaeHue KOOpJAuMHAT TOUYEK MepecedeHust
OKPYKHOCTH U IIPSIMOM.
Meroa KOOpAMHAT NpPU PELIEHUU T€OMETPUUYECKUX 3a/1a4.
Hcnons3oBanue MeTONa KOOPAMHAT B IPAKTHYECKHUX
3a/auax

IIpaBunpHbBIE IIpaBUIIBHBIE MHOTOYTOJIBHUKH, BBIYUCIICHUE ux

MHOT'OYTOJIBHUKH. | 3JIEMEHTOB. Uucino WM JyMHA OKpyXHoOcTH. JlnuHa nyru

Jnuua OKpYKHOCTH. Paguannas mepa yria.

OKPY’KHOCTH u | [Inomanp kpyra v ero 3JeMEHTOB (CEKTOpa U CErMEHTa).

wiomanab  Kpyra. | Beruucnenne mimomanei Guryp, BKIIOYAIOUIMX 3JIEMEHTHI

Boeruucnenue Kpyra

IJI0IAAEeH

JBrxeHus [TonsiTue 0 nBM>KEHUU TIOCKOCTHU. [lapanienbHblil nepeHoc,

IJIOCKOCTH noBopoT u cummeTpus. OCH M UEHTPhl CHUMMETpPHH.
IIpocreiime NpUMEHEHHsI B pEIIEHNUH 3a/1a4

[ToBTOpEHME, [ToBTOpEHNE OCHOBHBIX MOHITHA M METOAOB KypcoB 7—9

0000111EH1E KJaaccoB, 0000lIeHMe ©  CHUCTEMATH3anus  3HAHUH.

3HAaHUHU [Ipocreiimme reomerpuueckue (UTypbl W HMX CBOICTBA.

N3mepenne reoMeTpu4ecKux BEIMYHMH. TpeyroJbHUKH.
[TapanyenpHble ¥ NEPIEHIUKYISPHBIE PSAMBbIE.
OxkpyxHOCTb U KpyT. ['eomeTprueckue nocTpoeHus. YTibl B

OKPY’KHOCTH. BrnucaHHple ¥ ONUCaHHBIE OKPYKHOCTH
MHOTOYTOJIbHUKOB. [Tpamas u OKPYKHOCTb.
YeThIpEXYroJIbHUKH. Bnucannbie u OIMMCaHHbIC
YETHIPEXYTOJIbHUKHU.

Teopema Iludaropa m Hawama TpuroHoMmeTpuu. PemieHue
o0IuX TpeyroiabHUKOB. [IpaBUIIbHBIE MHOTOYTOJHHUKH.
[IpeobpazoBanus  mnockoctu.  JIpmwxkenusa. [lomobue.
Cummertpus.

ITnomans. Beruncnenue mnomaneit. [lmomann momoOHBIX
¢uryp.
JlekapToBBI
TTIOCKOCTH

KOOpAUWHATBI Ha IIIOCKOCTH. BCKTOpLI Ha




