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CopepkaHue yyebHoro npegmeTta

PaGouas mporpamma mo maremaTuke Uil oOydaronmxes 5—9 KiaccoB
pazpaborana Ha  ocHOoBe  DenepalbHOTO  TOCYIAPCTBEHHOTO
00pa3zoBaTeNbHOrO CTaHJIapTa OCHOBHOTO OOINETO 00pa3oBaHUS C
y4€TOM  COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEABABIAEMBIX K
MaTeMaTHYeCKOMY  O0Opa30BaHWIO, H  TPAAUIMA  POCCHUCKOTO
oOpa3oBaHus, KOTOpbIE OOECIEUYMBAIOT OBIAJACHHE KIIOYCBHIMU
KOMIIETEHIIUSMH, COCTABJSIONIMMH  OCHOBY JIJI1  HEMPEPHIBHOIO
o0pa3oBaHUs M CaMOPa3BUTHsS, a TaKKE IEJIOCTHOCTh OOIICKYIh-
TYPHOTO, TUYHOCTHOTO M TIO3HABATEIHHOTO Pa3BUTH oOydaronmxcs. B
paboueii mporpaMMe y4TeHbI UJeH U MookeHus1 KoHmenuu pa3Butus
MaTeMaTH4yeckoro oOpa3oBanus B Poccuiickoit denepanmu.

LLE/IM M OCOBEHHOCTM M3YYEHWA YHEBHOI O MPEAMETA
«MATEMATUKA». 5-9 K/IACCbI
[lpuoputeTHpiMU 1LENAMU OOy4eHHS MaTeMmaThke B 5—9 Kiaccax
SIBJISTFOTCS:

* (QopmupoBaHME IIEHTPATBHBIX MAaTEMaTUYECKUX  TOHSATUIA
(uncnmo, BeIMYMHA, TeOMeTpuueckas (Qurypa, IepeMeHHas,
BEPOSITHOCTh, PYHKITH),00€CTIEUNBAIOIIMX TTPEEMCTBEH-HOCTh U
MEePCIICKTHBHOCTh MaTeMaTHYECKOTO oOpa3oBaHUs
00yJaroImMXcs;

® IIOABCIACHUC O6y‘laIOIJ_[I/IXCﬂ Ha JOCTYIIHOM J[UIA HUX YPOBHC K
OCO3HAHUIO B3aMMOCBA3M MATCMATUKH W OKPYKArOLICTo MHpa,
IIOHUMAHHUEC MAaTCMaTHUKU KaKk 4aCTHu O6I.I.I€I71 KYJIBTYPbI
YCJIO0BCUCCTBA,

*  Ppa3BUTHE WHTEUICKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH
oOyJarommxcs, MTO3HaBAaTEIbHOMN AKTUBHOCTH,
UCCNEAOBATEIbCKUX ~ YMEHUM, KPUTUYHOCTH  MBIIUICHUS,
WHTEpeCa K U3yUEHUI0 MATEMAaTUKH ;

* (dopmHupoBaHUE (yHKIIMOHAIIEH O MaTeMaTH4eCcKOn
ITPaMOTHOCTH: yMEHUS pacrno3HaBaThb IIPOSIBJICHUSA
MaTeMaTUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEW B
pEAIBHBIX JKU3HEHHBIX CUTYyallUsX M IPU HU3YYEHUM APYIUX
y4eOHBIX  NPEIMETOB,  NIPOSBIECHUS  3aBUCUMOCTEH U



3aKOHOMEPHOCTEH, (POpMYyTHpPOBaTh UX HA S3bIKE MAaTEMAaTUKH U
CO3/1aBaTb MAaTEMAaTHYECKUE MOJEIU, HNPUMEHATH OCBOCHHBIN
MaTeMaTUYeCKU I amnmnapar JUTSE peleHus
MPAaKTUKOOPUEHTUPOBAHHBIX 3a/lay, HWHTEPIPETUPOBATH U
OLICHUBATb I10JyYE€HHbIE PE3YJILTATHI.
OcHOBHbBIEC TMHUU COJEPKAaHUS Kypca MaTeMaTuku B 5—9 kimaccax:
«Hucna u BRIYUCICHUD, «AnreOpay («AnreOpanyeckue BbI- paKECHUSD,
«YpaBHEHMsT ® HepaBeHCTBay), «DyHkumm», «l'‘eome- TpusI»
(«I'eomerpuueckue  QUIYpsl U WX CBOWCTBa», «3mepeHue
TeOMETPUYECKUX BEIMYUHY), «BeposTHOCTh U cTaTuCTUKay. JlaH- HbIe
JUHUM Pa3BUBAIOTCS NapajUIeNIbHO, KaXJas B COOTBETCTBUU C
COOCTBEHHOM JIOTMKOM, OJJHAKO HE HE3aBUCHUMO OJIHA OT JPYroi, a B
TECHOM KOHTakTe W B3aumojeicTBuu. Kpome 3Toro, mx oObeauHSET
JIOTMYECKasi COCTaBJISIONIAs, TPAJULIMOHHO IMpPHUCYIIAs MaTeMaTHKe U
IIPOHM3BIBAIOLI@AS BCE MATEMAaTHUYECKHUE Kypchl U COJAEp)KaTEIbHBIC
muHuu. ChopmynupoBanHoe B DenepanbHOM TOCyIapCTBEHHOM 00-
pa3oBaTENIbHOM  CTaHJApTe OCHOBHOIO  o0mero  oOpa3oBaHUs
TpeOOBaHHE «yMETh ONMEPUPOBATH MOHATUIMU: OMPEICICHIE, aKCHOMa,
Teopema, J0Ka3aTelbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIE U JIOKHBIE
BBICKAa3bIBAHUS, TPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, CTPOUTH
BBICKa3bIBAaHUSI U OTPUIIAHUS BBICKA3bIBAHMI» OTHOCUTCS KO BCEM
Kypcam, a (opMHUpOBaHME JIOTHYECKMX YMEHUM pacipeensieTcs 1o BCeM
rogaM oOy4eHHsT Ha YPOBHE OCHOBHOTO o00Immero o0Opa3oBaHUSL
Copepxanue  oOpa3oBaHHs,  COOTBETCTBYIOILEE IIPEAMETHBIM
pe3yibTaTam oceoeHus  [IpumepHoit  pabodeil  mporpaMmel,
pacripeieiéHHBIM 1O TojaM OOy4deHHs, CTPYKTYpUPOBAHO TaKHUM
00pa3oM,4ToObl KO BCEM OCHOBHBIM, MPUHIUIHAIBHBIM BOIpPOCaM
oOyJarornmecst — oOpalaivch  HEOJHOKPAaTHO, YTOOBI — OBJaJICHHE
MaTeMAaTUYECKUMH  TOHSATHSIMM W HaBBIKAMH  OCYIIECTBJISIOCH
MOCIIEZIOBATEIbHO M TIOCTYNATEIbHO, C COONIOJICHUEM MPHUHIIUIA
PEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKIIOYAINCH B OOLIYI0 CHCTEMY
MaTeMaTUYECKUX MPEACTABICHUM 00yJarOIMXCsl, pacIApss U YIIIyOJsis
e€, 00pasyst MPOYHbIE MHOXXECTBEHHBIE CBSI3H.

NNAHUPYEMDIE PE3Y/IbTATbl OCBOEHUA YHEBHOIO



NMPEAMETA « MATEMATUKA» HA YPOBHE OCHOBHOTI'O OBLLEITO
OBPA30OBAHMUA

OcBoenne yuebHoro nmpenmera «MaTeMaTHKa» JOKHO obecreun-
BaTh JIOCTH)KEHUE HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMS Clie-
JYIOIMX JIMYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa3oBa-
TEJIbHBIX PE3yJIbTATOB:

JIMMHOCTHBIE PE3Y/IbTATHI

JluyHOCTHBIE pe3ynbTaThl OCBOCHHS MPOTPaMMBbl  y4eOHOTO
npenMera «MaremaTukKay XapakTepHU3YIOTCS:

IlaTpuoTnyeckoe BOCIIMTAHMe: TIPOSIBIEHUEM MHTepeca K
IIPOLIIOMY U HACTOSAILIEMY POCCUNCKON

MaTEMAaTUKHU, LIEHHOCTHBIM OTHOLIEHUEM K JOCTHIKEHHUSM POCCHM-

CKMX MaTeMaTHKOB M POCCHUICKONM MaTeMaTHMYeCKOHM IIKOJIbI, K HC-

MOJIb30BAHUIO 3TUX JOCTUKEHUN B JIPYrMX HaykKaX M MPUKIATHBIX

cepax.
I'pa:kaanckoe  TyXOBHO-HPABCTBEHHOE BOCIIHTAHHUE

TOTOBHOCTBIO K BBITIOJHEHHUIO 00S3aHHOCTEH TpaXXJaHWHA U pea-
JiM3aluu €ro npaB, MPCACTABJICHUECM O MATCMATUYCCKUX OCHOBAX
(GYHKIMOHMPOBAHUS DPA3IUYHBIX CTPYKTYp, SBJICHHUH, NpOLEIYp
rpakJIaHCKOro oO1iecTBa (BbIOOPHI, OMPOCH! U TP.); TOTOBHOCTBIO K
OOCY)KICHHUIO ITHYECKHX MPOOJieM, CBS3aHHBIX C IPAKTHUYECKUM
NPUMEHEHHUEM JOCTHIKEHUI HayKl, OCO3HAaHUEM BaXXHOCTH MOpPaJb-
HO3TUYECKUX IIPUHLUIIOB B JEATEIILHOCTH Y4EHOTO.

TpynoBoe BocniMTaHUE:

YCTaHOBKOﬁ Ha aKTUBHOC Yy4aCTHUC B PCHICHUU ITPAKTUYCCKUX 3a-
Jad MaTeMaTHUEeCKOU HalpaBJICHHOCTH, OCOSHAHUEM BAXXHOCTHU Ma-
TEMATN4YCCKOI'O 06pa3013aH1/1;1 Ha TMPOTKCHUU BCEH KM3HH I



yCHenHou mpodeccnoHaIbHON IEITETLHOCTH U Pa3BUTHEM HEOOXO0-
JUMBIX YMEHUI; OCO3HAaHHBIM BBIOOPOM U ITOCTPOEHUEM MHIUBH Y-
ATBHOU TpaeKTOpuHu 00pa30oBaHUS W )KM3HEHHBIX IJIAHOB C Y4ETOM
JUYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

JcreTHYecKoe BOCIUTAHHUE

CIIOCOOHOCTBIO K AMOIIMOHAITLHOMY M 3CTETHUYECKOMY BOCIIPHSITHIO
MaTeMaTUYeCKuX OOBEKTOB, 3a/ad, pEIIeHUH, PacCyXICHHIL;
YMEHHUIO BUJICTh MaTEMaTHYECKUE 3aKOHOMEPHOCTH B MCKYCCTRBE.
LleHHOCTM Hay4YHOro No3HaHMA:

OPUEHTALMEH B NEATEIBHOCTH Ha COBPEMEHHYK) CHCTEMY Hayd-
HBIX IPEICTaBJICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS de-
JIOBEKa, MPUPOIbI U OOIIECTBA, MOHMMAaHUEM MaTeMaTHYECKON Ha-
VKU Kak c(epbl 4eJIOBEUECKOH NesITeNbHOCTH, 3TAllOB €€ pa3BUTHS U
3HAQUUMOCTH U1l Pa3BUTHS ILMBUJIM3ALMH; OBJIAJEHUEM S3BIKOM
MaTE€MaTUKH M MaTeMaTU4eCKOM KyJIbTYypOH KakK CPEICTBOM I103Ha-
HHUsI MHPA; OBJIAJCHUEM IPOCTEHIIMMU HABBIKAMU HCCIIEA0BATEIb"
CKOU IEeSITEbHOCTHU.

®uznyeckoe BocnuTaHue, (OpMHUPOBaHUE KYJIbTYPbI 310POBbSl U
IMOLMOHAJIBLHOIO 0JIATOIOJIYYHSA

FOTOBHOCTBIO IMPHUMCHATL MATECMATUYCCKUC 3HAHHWSA B HMHTCPECAX
CBOETO 3/I0pOBbs, BEJCHHS 3[0POBOr0 00paza *HU3HU (3110pOBOE MH-
TaHue, cOATAaHCUPOBAHHBIM PEKUM 3aHITUN U OTAbIXA, PEryaspHas
¢u3uyeckas aKTUBHOCTDH); CHOPMHPOBAHHOCTHIO HaBBIKa peduiek-
CUU, TIPU3HAHNEM CBOETO TpaBa HAa OMMOKY M TaKOTO e IpaBa
JPYroro 4ejaoBeka.

IKoJI0THYEeCKOe BOCIIUTAHNE

OpHeHTaHHCﬁ Ha NPUMCHCHUC MATCMATUYCCKUX 3HAHUU I pe-
mICHUA 3a41a4 B obnactu COXpPAaHHOCTH OKp}/)KaI-OIJ_[eﬁ Cpcabl, IIJIaHU-
POBaHHA MOCTYNKOB M OLCHKKW HWX BO3MOXHBIX IMOCJICICTBUM JUIA



OKpYXKAIOIIeH  Cpeibl; OCO3HAHMEM INOOAIBHOTO  Xapakrepa
HKOJIOTUYECKUX TPOOJIEM U MyTeH UX peIleHHUs.

JInuHOCTHBIE pe3yJibTaThl, 00eceYHBAKOIIE AAANTANNIO
o0yuawuerocss K H3Me HA IOLUM CS YCJI0BHAM
COLMAIBLHOM W NMPHUPOAHON Cpe/bl:
TOTOBHOCTBIO K  JEUCTBUSM B  YCIOBUSAX  HEONPEIEIEHHOCTH,
MOBBIILICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 IPAKTHYECKYIO
JESTEIbBHOCTh, B TOM 4YHUCJIE YMEHUE YUYUThCS Yy JPYTUX JIOJEH,
NpuoOpeTaTh B COBMECTHOM JCSITEILHOCTH HOBBIC 3HAHUS, HABBIKU W
KOMIIETEHIIMU U3 ONbITa APYIHX;
HEOOXOIMMOCTRIO B (JOPMHPOBAHHM HOBBIX 3HAHWM, B TOM YHCIE
dopMynHpOBaTH WJIEH, TOHATHUS, TUIIOTE3bI 00 00BEKTaX U sIBIIC- HUSIX, B
TOM YHCIIE paHee He M3BECTHBIX, 0CO3HABAThH NE(UIIUTHI COOCTBEHHBIX
3HAHUU ¥ KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3- BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPHHHUMAThH
CTPECCOBYIO  CHTYallMI0O KaKk BBI30B, TPEOYIOIMI  KOHTpMED,
KOPPEKTUpOBaTh IpPUHUMAEMble pelIeHUs W JAedcTBUs, (opmynu-
pOBaTh U OIEHUBAThH PUCKH U TTOCIEACTBUS, GOPMUPOBATH OTIBIT.

METANPEAMETHbIE PE3Y/IbTATbI

MeranpeameTHbie  pe3ylbTaTbl OCBOEHHUS MpPOrpamMMbl  y4eOHOTro
npeaMera «MareMaTHKa» XapaKTepHU3yIOTCS OBJIAJICHUEM
YHUBEPCAJIbHBIMU T103HABATEIIbHBIMU JEHCTBUSAMH, YHHBEPCAIbHBIMU
KOMMYHHUKATUBHBIMU JCHCTBUAMU U YHUBEPCAIbHBIMU PETYIATUBHBIMU
JICACTBHSIMU.

YHuBepcanbHbIe MO3HaBaTeIbHble  JCWCTBUSA o0ecrieunBaroT
dopmupoBaHue 0a30BbIX KOTHHUTHBHBIX IPOLIECCOB OOYYAIOIIMXCS
(ocBOEHME METOJIOB TMO3HAHUS OKPYXKAIOIIETO MHpa; MPUMEHEHHE
JIOTHYECKUX, HCCICIOBATEIIbCKUX OIepanuii, yMeHUH paboTath C
nHpOpMaIHeH ).

Ba3oBble JJornueckue ne iCTBUA

* BBISBISITH M XaApAaKTEpU30BaTh CYIICCTBEHHbIC IMPHU3HAKU
MaTeMaTUYeCKUX OOBEKTOB, TOHSITHHN, OTHOIICHHUN MEXIy



HNOHATUAMH;  (OPMYIHPOBATH ONpENENICHUs]  MOHSATHH;
YCTaHABIIMBATh CYIIECTBEHHBI NpHU3HAK KIacCHU(UKALIIH,
OCHOBaHU /U1 0000IICHUSI U CPAaBHEHU S, KPUTEPU U

MpOBOAUMOIO aHalin3a,

BOCIIPUHHUMATB, (POPMYIIMPOBAThH U MPE0OPa30BBIBATH CYKICHUS
YTBEPIUTCIIbHBIE M OTPHIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U
o0mme; yCIOBHEIE;

BBISIBJIATD MATCMATUYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBS3U U
npoTuBOpedrss B  (¢akraX, JaHHBIX, HAOMIOJCHUIX U
VTBEPXKICHUSX; TpeisiaraTh  KPUTEPUH JJI1  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUI;

JIeNIaTh  BBIBOABI C  HMCIOJIB30BAHMEM  3aKOHOB  JIOTHKH,
JeAYKTUBHBIX u UHAYKTUBHBIX YMO3aKIIOYEHHU,
YMO3aKIIOUYEHHUH 110 AaHAJIOTHH;

pazomparh JOKA3aTEIbCTBA MAaTEMaTHYECCKUX  YTBEPKICHUU
(mpssMple W OT NPOTHBHOIO), IPOBOJUTH CAMOCTOSTEIBHO
HECJIOXHBIC  JIOKA3aTeNbCTBA  MaTeMaTH4YecKuX  (JaKToB,
BBICTPAWBATh  apPTyMCHTAIMIO, IMPHUBOJUTH THPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS,
BBIOMpATh CIOCO0 pereHusl ydeOHOW 3amaun (CpaBHHUBATH He-
CKOJIbKO BapHaHTOB PEIICHHU S, BBIOUPATh HA00JIee MO IXO IS i
C y4€TOM CaMOCTOSTCIIEHO BBIJICIICHHBIX KpUTepueB). ba3oBbie
HCCJIeI0BaTeIbCKHe e HCTBHSA

UCIIOJIB30BAaTh BOIPOCHI KaK HCCIIEJOBATENbCKUI HMHCTPYMEHT
no3HaHWs;  (OPMYIUPOBATH  BOMPOCH,  (PUKCHPYIOIIN €
IpPOTHUBOpEUHE, MpOoOJIEMy, CaMOCTOSITEIIbHO YCTaHABJIMBATh
MCKOMOE€ W JTaHHOE, OPMHUPOBATh TUIIOTE3Y, apIryMEHTHPOBAThH
CBOIO MO3UIINIO, MHEHHE;

IPOBOMTD 10 CAMOCTOATEIBHO COCTABICHHOMY ILJIAHY HECIIOXK-
HBIHI 3KCHCpI/IMeHT, He60HBLHOC HCCIICAOBAHUC ITO YCTaHOBJ'IeHI/IIO
0COOEHHOCTE MAaTeMaTH4ecKoro oOOBeKTa, 3aBHMCHMOCTEH
00BEKTOB MEX]y COO0IL;

CaMOCTOSITEIIbHO (PopMyTHpoBaTh 00OOIICHUS U BBIBOIBI I1O pe-
3ylnbTaTaM  MPOBEACHHOTO  HAOJIOACHHUS,  HWCCIEIO0BaHUS,



OIICHUBATh JJOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJILTAaTOB, BHIBOJIOB
1 0000IIEeHNI];

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BbI-
ABUTATh MPCAIOJIOKCHHUA O €TI0 pPa3BUTHUHU B HOBBLIX YCJIOBHUIX.
Padora ¢ und opmanmeii:

BBIABJIITH HEJOCTATOYHOCTHL H H30BITOYHOCTD I/IH(bOpMaHI/II/I,
JaHHBIX, HeO6XO,Z[I/IMBIX JJI pCHICHU A 3a/1a4U ;

BBIOMPATh, AaHATTU3UPOBATH, CUCTEMATH3UPOBATh U HHTEPIIPETH-
poBatb  WMHGPOPMAIIMIO  pPa3IUYHBIX BHAOB W (opm
MPEICTaBICHUS;

BBIOMPATh (OpMy TpeACTaBIECHUS HHPOPMAIIUH U HILTIOCTPUPO-
BaTh peIIAeMbIC 3aJadd CXeMaMH, JharpaMMamMH, WHOU
rpaduKoi ¥ UX KOMOMHAITUSMU;

OLICHUBATh HAJA&KHOCTh MH(OPMALIUU 1O KPUTEPHSIM, MPEIJIO-
KCHHBIM YUUTEIEM HJIM CHOPMYITHPOBAHHBIM CAMOCTOSITEIIEHO.

O6weHune:

BOCIIPUHHUMATBE U (POPMYIIMPOBATh CYXIEHUS B COOTBETCTBUHU C
YCIOBUSAMH U UENSAMH OOIICHHS; SICHO, TOYHO, TIPaMOTHO
BBIPAXKaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MIMCbMEHHBIX TEKCTAX,
JlaBaTh MOSICHEHUS 110 XOAy pPEeUICHUs 3aJa4d, KOMMEHTUPOBAaTh
IIOJIy4ECHHBIN pe3ysbTarT;

B xone OOCYKIECHHS 3aJaBaTb BOIPOCHI MO CYIIECTBY
oOCyKmaeMol  TeMbl, MpoOJEeMbI, pelIAeMOl  3a/layH,
BbBICKA3bIBaTh uacu, HanCJICHHBIC Ha IIOUCK PCHICHUA;
COIIOCTABIISATh CBOM CYKICHHS C CYXKICHUSAMH JPYrUX
VIaCTHHKOB JUaiora, OOHApYyKUBAaTh pPa3IUYUe M CXOJCTBO
MO3UIIM; B KOppEKTHON (popMme GopMymupoBaTh pazHOITIACHS,
CBOU BO3PAKCHMUS;

MPEACTABIATH PE3YABTATHI PEIICHUS 3a7auu, IKCIICPUMEHTA, HC-
CJICIOBAHUS, IPOEKTa; CAMOCTOSTEIIBHO BBIOMpPATH (opMar
BBICTYIUICHUSI ¢ Y4ETOM 3a/ay MPE3eHTAlUH M OCOOEHHOCTEH
Ay TOPHH.

CoTpyaHMYeCTBO:



IMOHUMAaTb MW HCIOJIB30BAaTh IIPCUMYIICCTBA KOMaHI[HOI\/’I n

UHIUBUyalbHOW  pa®OThl  MpH  pelleHuHu  y4eOHBIX
MaTeMaTUYECKUX

3a1a4; IMPHUHHUMAThb L CJIb COBMECTHOU ACATCIIBHOCTH, ITJIAaHUPO-
BaTh OPTraHU3AI[MI0 COBMECTHOU Pa0OTHI, paclipeiessTh BUIbI pa-
00T, TorOBapuBaThCs, OOCYKIATh MPOIIECC U Pe3yabTaT paboThI;
000011IATh MHEHH S HECKOJIBKUX JIFOJICH;

y4acCTBOBATh B IPYMIOBHIX opMax paboThI (00CYKIeHUs, 0OMEH
MHCHUSMHU, MO3TOBBIC IITYPMbBI U I[p), BBIITOJIHATH CBOKO 4HaCThb
paboTHl M KOOPIAUHUPOBATH CBOM JICHCTBHS C APYTUMHU UYJICHAMHU
KOMaH/Ibl; OI[EHUBATH KAYECTBO CBOETO BKJIa/[a B OO TIPOTYKT

mno KPUTEPUSIM, chopMyTHPOBAHHBIM Y4aCTHUKAMH
B3aUMOJICHCTBUS.
1) YHUBepcaJbHbIE peryJisiTUBHbIE JaeMCTBUSA
obecnneunBalwT  GopMuUpOBaHUE CMBICJIOBBIX YCTAHOBOK U

AKU3HCHHBIX HABBIKOB JINYHOCTH.

Camoopranusanusi: CaMOCTOSITEIbHO COCTaBJIATH IUIAH, AITOPUTM
peleHus 3a1aun

(17 ero YacTh), BEIOMPATh CIOCOO PEIieHHs ¢ yIETOM MMEIONIX-
Csl peCypcoB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U

KOPPEKTHPOBATh BapUAHTHI PEIICHUH ¢ yIETOM HOBOU MH(pOpMa-
ITHH.

CaMOKOHTpPO/Ib:

* BJAIETh CMOCOOaMU  CaMONPOBEPKH,  CAMOKOHTPOJIS
mpoliecca 1 pe3ylibTaTa pelieHUuss MaTeMaTHIeCKOM 3a/1auH;

*  MPEIBUJICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPH
pEIeHUH 337aui, BHOCUTh KOPPEKTUBHI B JICATEILHOCTh HA
OCHOBE HOBBIX OOCTOSTEIBCTB, HAaNICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

® OLCHHBATH COOTBECTCTBUC pe3yibTaTta JACATCIIbHOCTHU
ITOCTaBJICHHOM oein u YCIOBUSAM, OOBICHSTE IMPpHUYXHBI



JOCTUIKEHUSI WM HEJIOCTUKEHUSI 11U, HaXOUTh OIMOKY,
JTaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

MPEAMETHbDIE PE3Y/IbTATbI

[IpenmeTHble pe3ynbTaThl OCBOEHHSI pabodeld MpOrpaMMbl IO
MaTeMaTHUKe TPEJACTaBJIEHBI IO rojaM OOy4eHHUsI B CIICIYIOIIN X
pazaenax mporpaMMbl B paMKax OTAENIbHBIX KYpCOB: B 5—6 Kaccax
— Kypca «Marematuka», B 7—9 Kknaccax — KypcoB
«Anrebpay, «['eomeTpus», «BeposSTHOCTb U CTATUCTUKAY.

Pa3zBuTne normyeckux MpencTaBICHUNM U HABBIKOB JIOTMYECKOTO
MBITIDICHUSI OCYIIECTBISIETCS Ha MPOTSHKEHUM BCEX JIET OOydeHUs B
OCHOBHOM IIKOJIE B paMKaX BCEX HA3BAHHBIX  KYypCOB.
[Ipeanonaraercs, 4To BHIITYCKHUK OCHOBHOM IIKOJIBI CMOYKET CTPOUTH
BBICKa3bl- BaHUS W OTPUIAHUS BBICKA3bIBAaHUM, pacro3HaBaTh
WCTUHHBIE M JIOXKHBIC BBICKA3bIBAHUSA, NPUBOAUTH MHPUMEPHI U
KOHTPIIPUMEPHI, OBJAACET IMOHATUSIMU: ONPEHACICHUE, AKCUOMA,
TeopeMa, J0Ka3a- TEJIbCTBO — M HAYYUTCS HCIOJB30BATh UX IPU
BBITTIOJIHEHU U y4€0- HbIX M BHEYYEOHBIX 3a/1a4.

PABOYAA NMPOTrPAMMA YYEBHOIO KYPCA
«MATEMATUKA». 5-6 KN1ACCbI

CO/EPYXAHME YYEEHOT O KYPCA (MO rOJAM OBYYEHMSA)

5 Knacc

Hamypaavuoie yucaa u nyao

Hatypansnoe uucno. Psn Harypanbubix yucen. Yucno 0. Mzo-
OpaxeHHE HATypaIbHBIX YHCEN TOUYKAMU Ha KOOPAMHATHOM (YuCIo-
BOI1) IPSIMOH.



[lozummonHast cucrema cyucieHus. PuUmckas Hymepanus Kak
MpUMep HEMO3UIIMOHHOW CUCTeMbl cuuciieHus. JlecsiTuyHas cucre-
Ma CUHCJICHUSL.

CpaBHEeHUE HATYpAJIbHBIX YU CEN, CPABHEHUE HATYPAJIbHBIX YN CEIl C
HynéM. CmocoOwl cpaBHeHUsA. OKpyrJIeHHME HaTypaJbHBIX YHCEI.
CroxeHue HaTypajdbHBIX YHCEN; CBOMCTBO HYJA MPU CIOKECHUU.
Beruntanue kak nefcTBHe, 0OpaTHOE CIOKEHUIO. YMHOXKEHUE Ha-
TypaJIbHBIX YHCEJI; CBOMCTBA HYNIS M €AMHHUIBI IPU YMHOXECHUU.
[enenue xak aeiicTBue, oopaTHOe YMHOXKEHUIO. KOMITOHEHTHI J1ei-
CTBUM, CBsI3b MeXAy HuUMH. [IpoBepka pesynbprara apudmermdec-
koro paeiictBus. llepeMecTutensHOe M CoueTaTeNbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHS U YMHOXKEHHS, PaCIpECIUTEIIbHOEC CBOMCTBO
(3aKOH) YMHOKEHHSL.

Hcnonw3zoBanue OykB i 0003HAYCHUsI HEU3BECTHOTO KOMIIO-
HEHTAa ¥ 3aIllMCH CBOMCTB apu(METUUECKUX JICHCTBHH.

Jlenutenu U KpaTHbIE 4YMCla, pa3iloKeHWe Ha MHOxuTeNH. [Ipo-
CThle U cocTaBHbIe uncna. [Ipusznaku naenumoctu Ha 2, 5, 10, 3, 9.
JleneHue ¢ OCTaTKOM.

CreneHb ¢ HaTypaJbHBIM I[IOKa3aTeaeM. 3aluch YKMCiIa B BUJIE
CYMMBI pa3psiIHBIX CJIaraeMbIX.

UucioBoe BbIpakeHUe. BpiunciieHne 3HAYEHUM YHCIOBBIX BbI-
PaXEHUI; IOPSANOK BBINOJHEHUs IelcTBHU. Mcmonb3oBaHue mpu
BBIUMCIICHUSX TE€PEMECTUTEIBHOTO U COYETATENIbHOIO CBOWCTB
(3aKOHOB) CIIO’KEHUSI U YMHOKEHUS, paclpe/leIuTeIbHOTO CBOICTBA
YMHO>KEHHSI.

Hpoou

[IpencraBnenue o ApoOU Kak CrocoOe 3amMCH YacTH BEIIUYUHBI.
OObikHOBeHHBIE ApoOu. [IpaBuiIbHBIE U HEeTIpaBUIIbHBIE Apodu. Cme-
maHHasi IpoOb; MpeAcTaBleHHE CMEIaHHON ApoOu B BHJE Helpa-
BUJIBHOM JIpOOM U BBIJIETICHHE LIEI0M YacTH YUCIa U3 HENPaBUIIbHOM
npobu. M3o0paxkeHue apoOel ToukaMHu Ha 4uCiIoBOM mpsmoit. Oc-



HOBHOE cBOICTBO ipodu. CokpareHue npobeit. [lpuBenenue npodu
K HOBOMY 3HaMeHareno. CpaBHeHHE IpoOeii.

CroxeHre 1 BEIYMTaHUE ApoOei. YMHOKEHUE U JIENIeHHE IPOoOeii;
B3aMMHO-00paTHbIe qpodu. HaxoxaeHne 4acTu 1eIoro U 1esioro Mo
€ro 4acTu.

Hecstuunas 3anuce apodeii. [IpeacraBienue necarnunon 1podu B
BHJIe OOBIKHOBEHHOU. 300paskeHre AeCATUYHBIX ApoOei Touka- MU
Ha YU CI0BOM mpsiMoii. CpaBHEHHUE IECATUYHBIX IPOOCH.

Apudmerrdyeckne JACUCTBUS C JECATUUYHBIMU ApoOsimu. OKpyriie-

HUE JECITUYHBIX ILpOGGi/'I. Pewenue mexcmoBuoix 3a0au

Pemenne TekcTOBBIX 33ma4 apudmernyeckum crocobom. Perre-
HUE JIOTWYecKuX 3agad. Pemenue 3amau mepebOpoM BCeX BO3MOXK-
HBIX BapuaHTOB. Mcrionb30BaHue PH PELICHUH 33/1a4 TaOIUL] U CXEM.

Pemenne 3agau, coiepkalpx 3aBUCUMOCTH, CBS3bIBAIONME Be-
JMYUHBI: CKOPOCTh, BPEMsl, PACCTOSIHUE; LIEHA, KOJUYECTBO, CTOU-
MOCTb. EAMHUIIBI U3MEpEeHUs: Macchl, 00bEMa, LIEHBI; PACCTOSHHUS,
BpPEMEHHU, CKOpOCTU. CBsA3b MEXAY €IUHULIAMU U3MEPEHUs KaXJI0U
BEJIMYMHEI.

Pemenue ocHOBHBIX 3314 Ha JIpo0Hu.

[IpesncraBienue JaHHBIX B BUJE TAOIUII, CTOIOYATHIX JHArPaMM.

Haeasaouaa ezeomempus

Harnsnnele npexacraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa,
npsiMasi, OTPE30K, JIyd, YroJ, JIOMaHas, MHOTOYTOJIBHUK, OKpYX-
HOCTb, Kpyr. Yroi. [IpsmMoil, ocTpblid, TynOW W pa3BEPHYTHIN YIJIbI.

JnuHa oTpeska, METpUYECKUE €AMHUIIBI JNIUHBL. [[TnHa J0Ma- HOM,
IEpUMETP MHOTOYrojibHHKa. M3MepeHue M IMOCTpOeHuE YIIIOB C
MOMOIIBIO TPAHCIIOPTHPA.

Harnsnuele npexactaBneHust o gurypax Ha IJIOCKOCTH: MHOIO-
YIOJIBHUK; HPSIMOYIOJBHUK, KBAJpaT; TPEYrOJbHUK, O PaBEHCTBE
duryp.

N3o0paxxenue ¢uryp, B TOM yucie Ha kieryaroil Oymare. Ilo-
CTpOE€HHE KOH(UTypaluii M3 YacTed MpsIMOH, OKPYKHOCTH Ha He-



JMHOBAHHOW M KIeTyaToil Oymare. Vcrnonb3oBaHue CBONCTB CTOPOH
U YIJIOB MPSIMOYTOJIbHUKA, KBaJIpara.

[Inoupas NpsSMOYroJIbHUKA U MHOTOYIOJIBHUKOB, COCTaBJIEHHBIX
U3 MPSAMOYTOJBHUKOB, B TOM 4wHcle (Uryp, H300paXEHHBIX Ha
wieTdaTor Oymare. EMuHUIIBI M3MEpEHUS IIIOMIAIH.

Harnsinaeie mpenctaBiieHHst O MPOCTPAHCTBEHHBIX UTYpax: Mpsi-
MOYTOJIBHBIM Tapajuiefienumes, Kyo, MHOTOrpaHHHKH. M3o0paxke-
HU€ MPOCTEHIIMX MHOTOrpaHHUKOB. Pa3BépTku Kkyda W mapaniene-
nunena. Co3nanne Mojeneld MHOTOTpPAaHHHUKOB (M3 Oymaru, mpoBO-
JIOKH, TIJIACTUJIMHA U JP.).

OO0BEM MIPSAMOYrOBHOTO Tapalijienenunena, kyoa. EauHunsr uz-
MepeHust 00bEMa. 6 Knacc

Hamypaavuovre yucaa

ApudmeTnieckue ACWCTBUS ¢ MHOTO3HAYHBIMU HATypaTbHBIMH
yuciaamMu. YuciaoBble BBIPAXKEHUS, MOPSAOK JEHCTBUMN, HUCIOJIB30-
BaHMe ckoOoK. Mcmonp3oBaHue MPU BHIYUCICHUSAX TEPEMECTUTEb-
HOTO M COYETaTEIbHOIO CBOMCTB CIIOKEHHSI U YMHOKEHHUSI, pacipe-
JICTIUTEIBHOTO CBOMCTBAa yMHOXeHUs. OKpyriieHHEe HaTypabHbBIX
qucedn.

JlenuTenu W KpaTHbIE YHWCIIA; HAUOOJBIMNA OOIMI AETUTENh U
HauMeHbllee ol1iee kpatHoe. JleMMMOCTh CyMMbI U IIPOU3BEACHUSL
JleneHue ¢ 0OCTaTKOM.

Hpobu

OObIKHOBEHHAs1 Ap0oOb, OCHOBHOE CBOWCTBO APOOH, COKpallleHHE
npobeii. CpaBHEeHHE U yropsiourBaHue Apooeii. Pemenne 3amay Ha
HAaxXOXKJICHUE YaCTH OT IIEeJIOT0 U IeJI0T0 10 ero JacT. J[poOHoe umc-
JO Kak pe3ynbTar neneHus. [IpeacraBieHue necATUYHON APoOH B
BHJI€ OOBIKHOBEHHO JIpOOU U BO3MOXKHOCTH MPECTABICHUS OObIK-
HOBEHHOM IpoOu B BUJIE AeCATHYHON. JlecsaTuanbie 1podu U MeTpH-
geckasi cuctema mMep. Apudmerndeckue IEHCTBHS U YUCIOBBIC BbI-
pakeHHsI ¢ OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSIMH.



OtHomenue. /leneHre B JaHHOM OTHOIIGHHHU. Macira0, mpormop-
uust. [Ipumenenre nponopuuii npu peieHnu 3aaay.

ITousTue MMpOUCHTA. Brruucnenue MNpoucHTa OT BCIIMYMHBI U BC-
AWYUHBI II0 €€ MPOIeHTy. BrIpaskeHHe IIPOIeHTOB [€CATUIHBIMHU
opobsiMu. PellleHue 3a7a4 Ha IIPOLEHTHI. BbIpajkeHHE OTHOIIE HUS
BEAWYHH B IIPOlle HTAX.

IloAokKHTEABHBIE H OTPHIIATEABHBIE YHCAA

I[ToroxkuTEABHBIE M OTpULIATEABHBIE YHcCAaA. Lleable dYwucaa.
Monmyas 4dmcAa, TeoMeTpUdecKad UHTEpIIpeTallud MOAYAS YHCAA.
N300pa- XeHHWe YHuceA Ha KOOPAHMHATHOHM mpdMmoi. YucaoBble
IIpOMeE 3Ky TKH.

CpaBHeHUe yuceA. ApudMeTHueCKUe AeHCTBUS C MOAOXKHUTEAD -

HBIMHU ¥ OTPUIlATE ABHBIMHU YHCAAMU.

[IpaMmoyroabHad cuUCTeMa KOOpAMHAT Ha IaockocTu. KoopnuHa- TbI
TOYKH Ha IIAOCKOCTH, abcrucca u opauHaTa. [locTpoeHUe TOdYeK U
duryp Ha KOOPAUHATHOMN ITAOCKOCTH.

ByxBennvie Boipaskenus

[IpumeHeHHe OYKB OAd 3aIllMCH MaTeMaTHYeCKHX BbIpaxKeHUH H
npe naoxkeHutl. CBoiicTBa apudMeTHYeCKUX aelicTBuili. BykBeHHbIE
BBIPa*K€HHUA U YHCAOBBIE IIOACTAHOBKHU. ByKBEHHBIE pAaBEHCTBA, Ha-
XOXK/AEeHUE HEU3BECTHOIO KOMIIOHEeHTa. PopMyAabl; (POPMYABI II€PH-
MeTpa U IAOLIAAM IPSIMOYIOABHHKA, KBaapara, obbéMma Iapaasse -
AeTihIIE 1A U Kyba.

Peutenue mexcmobBuix 3a0au

PellleHre TEKCTOBBIX 3ada4 apudMeTHdeCKUM crocobom. Perrre -
HHE AOTHYECKUX 3aad. PelmleHue 3amad nepebopoM BCeEX BO3MOK-
HBIX BAPHUAHTOB.

PeireHue 3a7adY, COMEPXKAIIMX 3aBUCHUMOCTH, CBSI3BIBAIOIIMX BE -
AMYHHBI: CKOPOCTb, BpPEMsI, pACCTOsIHME; Il€Ha, KOAHIECTBO,
CTOHMMOCTD; IIPOU3BOAUTEABHOCTb, BpeMsl, 00BEM paboThl. EquHUIIBI
U3- MEPEeHUs: MacChl, CTOUMOCTH; PACCTOSHUsI, BpEMEHU, CKOPOCTH.
CBea3b MEX/IYy €aUHUIIaMU U3ME PEHUSA KaXK/I0W BEAWIHHBIL.

Pellenue 3ama4, CBI3aHHBIX C OTHOIIIE HUEM, IPOIIOPITHOHAABHO -
CTBIO BEAWYMH, IIPOIIE HTAMUY, PEllIe HHE OCHOBHBIX 3a7aY Ha Apo0H Hu
TIPOILE HTHI.

OneHka ¥ TPUKHOKA, OKpPyrAeHHe pesyabraTa. CocTaBAeHMe

OyKBE HHBIX BbIpasKe HUM 110 YCAOBHIO 3a1a4H.

[Ipe acTaBA€HHME JAHHBIX C TIOMOIIBI0 TabAuIl 1 auarpamm. CToaG-
JaTble MUATPAMMBI: YTEHME W TIOCTPOeHUE. YTeHUE KPYyTrOBBIX [HA-
rpamMm.



Hazaaonaa eeomempus

Haraanuele nipe acTaBae HUA 0 (PUTYpax Ha IIAOCKOCTH: TOYKA,

opsaMasi, OTpe30K, AYY, YTOA, AOMaHasl, MHOTOYTOABHUK,

4eTBIPE XyTOABHUK, TPEYTOABHUK, OKPY?KHOCTB, KPYT.

B3anMHOe pacroAOKeHHEe ABYX IIPAMBIX Ha IIAOCKOCTH, IIapaas-
A€ABHBIE IIpSIMble, IIepHeHAUKyAdpHbIE IIpgMble. lM3mepeHHe pac-
CTOSHHH: MeXAy ABYMsS TOYKaMH, OT TOYKHM MO IpAIMOH; MOAHHA
MaplIpyTa Ha KBaJpaTHOM ceTKe.

HMsMepeHHE M IIOCTPOEHHE YTAOB C IIOMOIIBIO TpaHCIOpTHpa. Bu-
bl TPEYTOABHHUKOB!: OCTPOYTOABHBIH, IIPSIMOYTOABHBI Y,
TYIIOYTOABHBIH; paBHOOE Ipe HHBIH, PaBHOCTOPOHH HU.
Ye TBIpEXYTOABHHUK, IIPUMEPBI YeTBhIPE XYyTOABHHUKOB. [IpgIMOYTOABHUK,
KBaZpaT: HCIOAB30BAHHWE CBOMCTB CTOpPOH, VTAOB, AHMaroHaAem.
H3o0pakeHHe reoMeTpHUdYeCcKUX (PUTyp Ha HEAHMHOBAHHOM Oymare c
HUCIIOAB30BAHMEM IIHUPKyAd, AWHEHKH, YIrOAbHHKA, TpPaHCIOPTHpA.
[TocTpoeHUA Ha KAaeTdaTOH Oymare.

[leprMmeTp MHOroyroabHuKa. [loHsSTHe IAomaau QUIYpPBI; €1OU-
HHUIIBI H3MEpPeHHud Iaomany. I[IpubArckéHHOe H3MepeHHe IIAOIIAIU
duryp, B TOM UYHCAE Ha KBaApaTHOM ceTke. [IpubAMKEHHOE H3ME -
PeHHE OAMHBI OKPY?KHOCTH, IIAOMIAAN KpyTa.

CummMmeTpHs: IIeHTpasbHAasd, OCeBas U 3¢ pKaAbHas CHUMMeE TPHH.
[TocTpoeHHE CHMMeETPHUYHBIX (PUTYP.

Haragnuple mnpeacTaBA€HUsT O IIPOCTPAHCTBEHHBIX (UIypax:
rapasseAenuIe 1, Kyo, IpusMa, IUpaMufa, KOHYC, MHUAWHAP, IIap U
chepa. M3obpazkeHMEe TpPOCTPAaHCTBEHHBIX duryp. [IpuMepsl pas-
BEPTOK MHOTOI'PAaHHHKOB, IHAMHApa H KoHyca. CozmaHue Moaeael
IIPOCTPAHCTBEHHBIX (uryp (u3 OyMaru, IIPOBOAOKH, IIAACTHAWHA H
ap.).

[TonaTtue o6vpéMa; enuHUNBI H3MepeHUs oO0béMma. OOBEM IIpaMO-
YTOABHOTO TIapasA€AeIvIiefa, Kyoba.

NJIAHUPYEMbIE NPEAMETHbBIE PE3Y/IbTATbI OCBOEHUA
NMPUMEPHOU PABOYEN NPOTPAMMbI KYPCA (NO NOAAM
OBYYEHUA)

OcBoenune ydyebHoro Kypca «MaremaTuka» B 5—6 Kaaccax
OCHOBHOM IIIKOABI [IOAXKHO O0€CHedYHBaTh MOCTIDKEHHE CAeIyIOIIHX
Ipesi- MeTHBIX 00pa30BaTeABHBIX Pe3yABTATOB:

5 Knacc



Yucaa u Bvruucarenus

[loHMMaTkF W TIPABUABHO YIIOTPEOASITH TEPMHUHBI, CBS3aHHBIE C
HaTYPaABHBIMHU YHCAAMH, OOBIKHOBEHHBIMH M M€CATHIHBIMU
I POOSIMH.

CpaBHHUBATh H yIOPAIOYHMBATE HaATypaAbHbIE YHCAA, CPAaBHUBATH B
IIPOCTE HIITNX CAydasX OOBIKHOBEHHBIE APOOH, [eCATHIHBIE IPOOH.

CoOOTHOCUTE TOYKY Ha KOOPOAMHATHOH (YHMCAOBOM) IIpgMOH C
COOTBETCTBYIOLINMM € YHUCAOM M M300pakaTh HaTypaAbHBIE YHCAA
TOYKAMHU Ha KOOPAWHATHOH (YHMCAOBOM) IIPSIMO.

BbeInoaHATH apudMeTHIe CKHe e UCTBHS C HATYPAABHBIMH YHCAA - MU,
C OOBIKHOBE HHBIMHY APOOSIMH B IIPOCTE HIITHMX CAydasX.

BbIOAHATHE  HOPOBEPKY,  HOPHUKUAKY  pe3yAbTaTa  BBIYHCAEHUH.

OKpyrAITL HaTypaAbHBIE YHCAA.

Pewenue mexcmoBuix 3adau

PemaTe TeKCTOBblE 3aaa4du apudMeTHYeCKHUM CIIOCOOOM MU C IIO-
MOIIIBI0 OPraHU30BAHHOIO KOHEYHOrO Iiepebopa BceX BO3MOKHBIX
BapUAHTOB.

Pemrats 3amaum, comepikallye 3aBUCHMOCTH, CBS3BIBAIOIINE Be-
AWYMUHBI: CKOPOCTH, BpEMs, PaCCTOSHHE; IleHa, KOAUYeCTBO, CTO-
UMOCTB.

Hcmoab30BaTh KpaTKHUE 3aIllUCH, CXEMbl, TAOAUIIBI, 0003HAYE HUS TIPU
pelIeHUN 3aaad.

IToAB30BATBECS OCHOBHBIMH €IMHUIIAMU HU3MepPeHUs: I1eHbl, MACCHI;
paccTosHuUs, BpeMeHH, CKOPOCTH; BBIPAXKaTb OAHU €IUHUIIBI BEAH-
YHHBI Y€ pe3 APYyTHE.

U3BAekaTh, aHaAW3HpPOBATH, OIEHUBATH HHQOPMAIIHIO, IIpen-
CTaBA€HHYIO B Tabamile, Ha cToAO4aToil AuarpamMme, HHTE PIpPE -
THUPOBaTh IIpeACTABACHHBIE OJaHHBIE, UCIIOAB30BATh AAHHBIE IIPU
pellle HUK 3aaad.

Haeaadnaa eeomempus

[loap3oBaThCAd TE€OMETPHYECKHMM IIOHATHUSIMM: TO4Ka, IIpaMad,
OTPE 30K, AYY, YTOA, MHOTOYTOABHHK, OKPYKHOCTB, KPYyT.

[IpuBoauTE IIpEMEpPbl OOBEKTOB OKPYKAIOIIET0 MHpa, HMe FOIINX
dopMy H3yUeHHBIX I't OMETPHUIe CKUX (DUTYP.

Hcnoap30oBaTh TEPMHHOAOTHIO, CBS3aHHYIO C yrAaMM: BEpIIHHA
CTOpOHA; C MHOI'OYIOABHHKAaMMU: yTOA, BEpIIMHA, CTOPOHA, AHa-
TOHAaAB; C OKPYKHOCTBIO: paiHuycC, AUaMeTp, LIEHTP.

Uz00pazkaTh H3yYeHHBIE TeOMeTpUdecKue (QUryppl Ha HEAWHO-
BaHHOU M KAeTYaTOH GymMare C IIOMOIIbIO ITUPKYAS U AWHeE HKH.



HaxomuTh [OAMHBI OTPE3KOB HEIIOCPEACTBEHHBIM H3MEpPEeHHEM C
TIOMOIIBI0 AMHEMKH, CTPOUTH OTPe3KH 3aJaHHOU AAWHBI; CTPOUTH
OKPY>KHOCTBb 3a/IaHHOTO paauyca.

Hcnoab30BaTh CBOMCTBA CTOPOH U YTAOB IIPIMOYTOABHHKA, KBa-
apaTa [AS UX IIOCTPOe HUS, BBIYHCAEHHUL IAOLIAIN U IIe pUMeTpPa.

BeluncaaTe IepUMeTp H I[AOIIAAb KBaapaTa, IPIMOYIOABHHKA,
duryp, coctaBa€ HHBIX U3 IIPIMOYIOABHHUKOB, B TOM 4HCAe PH- TYD,
H300pazkE HHBIX Ha KAeT4YaTol Oymare.

[ToAb30BaTBECST OCHOBHBIMH METPHYECKHMHU €IUHUIIAMH H3Me pPeHUL
OAWHBI, TIAOLIAAHY; BBIpAXKaTh OOHU €OUHUIILI BEAWYHHEBI 4e- pe3
OpyTHE.

PacmosnaBaTh mapassesermie[ny, KyO, HCIIOAB30BATBH T€PMHUHOAO-
THIO: BepIIHHA, peOpo I'paHb, U3MEpPEeHUs; HAXOAUTH H3Me peHUT
napaasAeAeIuIe 1a, Kyoa.

BeraucaaTre o00b€M Kyba, Iapassesermiienia [0 3aJaHHBIM H3Me -
PEeHHAM, IIOAB30BaThCH €IMHHUIIAMH U3MepeHUsa o0bEMa.

Pemrates HecAOXKHBIE 3aa4Yd Ha H3MEpPEeHHE TIeOMEeTPHYECKUX Be-
AWYUH B IPAKTH4YeCKUX CUTYAIIHUIX.

6 Knacc
Yucaa u Bviuucaenusn

3HaTh U HNOHUMATh T€PMHUHBI, CBI3aHHBIE C PA3AMYHBIMU BUIAMU
YHCEA U CIIOCODaMMU HX 3aIlUCH, II€PEeXOOUTH (€CAH 3TO BO3MOIKHO)
OT OMHOU (POPMBI 3AIHUCH YHCAA K JIPyTOH.

CpaBHHUBaTh H YHOPAAOYHBATL II€ABIE YHCAA, OOBIKHOBEHHBIE H
e CATUIHbIE Po0H, CpaBHUBATDL YHCAA OLHOTO M PA3HBIX 3HAKOB.

BrImmOAHATH, codeTad yCTHBIE U IIHMCBEMEHHBIe TIPUEMBI, apudme -
TUIeCKUE MePCTBUS C HATYPAABHBIMHU U IIEABIMU YUCAAMU, OOBIK -
HOBEHHBIMU U [O€CATUIHBIMU APOOIMHU, MOAOKUTEABHBIMU M OT-
puLiaTe AbHBIMU YHCAAMU.

BpruncaaTh 3HAYEHMS YHWCAOBBIX BBIPAXKEHUM, BBINOAHATH IIPU-
KUKy U OIEHKY pe3yAbTaTa BbIYHCA€HUI; BBITIOAHSATH IIpeobpa -
30BaHUS YHUCAOBBIX BBIpPaXKEHHM Ha OCHOBE CBOMCTB apudMeTH -
Yye CKHX J1e HICTBUH.

CooTHOCUTH TOYKY Ha KOOPAMHATHOH IIPSIMOHM C COOTBETCTBYIO-
UM €# 9MCAOM U M300pa’kaTh YHCAA TOYKaMH Ha KOOPAHHATHOU
IpsaMOM, HaXOAUTh MOOYAb YHCAA.

COOTHOCUTHL TOYKH B IIPIMOYTOABHOM CHCTEME KOOPAHMHAT C KO-
OpaOMHATAMH 3TOH TOUKH.

OKpyTASITHL IIEABIE YHCAQ U [AECSATUIHBIE APOOH, HAXOMUTH IIPH-
OAMZKE HUSI YUCEA.



Yucaoboie u 6yxBennvie Bviparcenus
[NoHnMMaTk u yHOTPeOASITH TE€PMHHBI, CBSI3aHHBIE C 3AIIUCBIO CTe-
IIeHH YHCAd, HAXOAUTHb KBaApaT M Ky0 4HcAa, BBIYHUCAATHL 3HAYE-
HHS YUCAOBBIX BBIPaXKeHUH, COJepKaIUX CTEIeHH.
[ToAB30BaThECS IpPHU3HAKAMU  [OEAUMOCTH, paCKAaAbIBATH HATY-
paAsbHBIE YHCAA HA IIPOCThIE MHOKUTEAU.
[ToAB30BaTBECS MAacCIITaboM, COCTABASATE IIPOIIOPIIUY K OTHOIIIE HUS.
Hcnoas3oBaTh OyKBBI OAS 0003HAYEHHS YHUCEA IIPU 3AINCH MaTe -
MaTH4eCKUX BBIPAXKEeHUH, COCTABAATEH OYKBEHHBbIE BBIPAXKEHUS U
hbopMyABI, HAXOAUTH 3Ha4deHUT OyKBe HHBIX BbIpasKe HUMH, OCy-
II1e CTBASIE He 00X0AUMbIe TTOACTAHOBKH U IIpe 00pa30BaHUs.
HaxomuThk HeN3BeCTHBIHM KOMIIOHEHT paBeHCTBA.

Peutenue mexcmobBuix 3a0au

PemiaTh MHOIOIIIATOBBIE TEKCTOBBIE 3aadu apuddMeTHIe CKUM
CII0COOOM.

Pemate 3ama4yy, CBS3aHHBIE C OTHOIIEHHEM, IIPOIIOPLIHOHAABHO -
CTBIO BEAWYMH, IIPOLlEHTAMU; pellaTh TPH OCHOBHBIE 3aJadd Ha
OpobH U IIPOIle HTHI.

Pemate 3ama4yu, cozepsKallve 3aBUCHMOCTH, CBA3bIBalOIIHUE BE-
AWYUHBI: CKOPOCTh, BpPEMsl, pacCTOSHUE, IleHa, KOAUYeCTBO, CTO-
HUMOCTB; IPOU3BOAUTEABHOCTH, BpeMsi, 00béMa pabdOThI, KCIIOAB -
3yga apudMeTHdeCKHe OeHCTBUA, OIIEHKY, IIPHUKHIKY; IIOAB30-
BaTbCd € IUHUIlIAMH U3ME peHHUSI COOTBETCTBYIOIINX BEAWYHH.

CocraBagTh OyKBe HHbIE BbIPAXKEHHS 10 YCAOBHUIO 3a1a4H.

H3BaeKaTh MHQOPMAIIHIO, IIPEACTABACHHYIO B TabAWIlax, Ha AU-
HeliHOM, cToAGYaTOM HMAM KpPyroBOM AuarpamMmax, WHTE PIIpeTH Po-
BaTh IIpe ACTaBA€ HHbIE JaHHBIE ; UCIIOAB30BaTh JAaHHBIE IIPU PEIIIE -
HHH 3a1ad4.

[MpeacraBagaTb UWHQOPMAIIUIO C IIOMOIIBI0 TabAUIl, AWHEHHON U
croab4aToOd auarpaMm.

Haeaadnaa eeomempus
[IpuBoaAUTE TIpUMEPHI OOBEKTOB OKPYyZKAIOIIETO MHpa, HME IOIIHX
dopMy H3yYEHHBIX 't OMETPHYECKHX IAOCKHUX U IIPOCTPAHCTBEH -
HBIX (OUTYP, IIpUMeEpPbl PaBHBIX U CHMMETPHYHBIX (PUTYD.
N3o6pazkaTh C IIOMOINBIO MHUPKYAS, AWHEHKH, TPaHCIOPTHpa Ha
HEAWHOBAHHOH M KAeTYaToOHd OyMare M3ydeHHBbIE IIAOCKHE IeoMe-
TprdecKue (PUrypbl ¥ KOH(PUTYpAIlMH, CHUMMeETPUYHbIE (DUTYPBI.

Iloap30BaTBCSI TE OMETPHUYIECCKHMHU IIOHATHUAMH. PABEHCTBO (bI/II‘yp,
CHUMME TPHUA, HCIIOAB30BaTh TE€ PMHUHOAOTHIO, CB43aHHYIO C
CHMMCTpHefI: OCh CUMMMETPHH, LIEHTP CHMMETPHUHA.



Haxomutpb BEAWYUHBI  YTAOB U3MEPEHHEM C  I[OMOIIbIO
TPaHCIOPTHUPA, CTPOUTH YTABI 3aJaHHOM BEAWYHHBI, IIOAB30BATHCH
IIpY pPELIEeHHMN 3a[a4 IPpaJAyCHOHM MEPOH yrAOB; pPaclO3HaBaThb Ha
gyeprezxkax OCTPbIH, IPAMOH, PasBEPHYTBIH U TYIIOM YTABI.

BeraucadaTe  OAWMHY ~ AOMAHOMN, II€EPUMETP  MHOILOYTOABHHKA,
IIOAB30BaAThCA €IMHUIIAMH HM3MEPEHMUS [OAHHBI, BbIpaXXaTbhb OJHHU
€ IUHULIBI U3MEPEeHUA OAUHBI Yepe3 ApyTHe.

Haxomutb, HCHOAB3ysd 4YepPTEKHBIE HHCTPYMEHTBI, PACCTOSAHUL:
MEZKAy AByMd TOYKaMH, OT TOYKH MO0 IpAMOH, MOAMHY IIyTH Ha
KBaJIpaTHOMU CETKeE.

BeramcaaTh mnaomanb (UTYP, COCTaBA€HHBIX U3 IIPIMOYTOABHUKOB,
HCIIOAB30BAaTh pasdMeHMe Ha I[IPIMOYIOABHUKH, Ha paBHBIE
durypel, mgOCTpamBaHWE OO NPSIMOYTOABHHKA; IIOAB30BATBCH OC-
HOBHBIMM €QUHUIIAMH HU3MEPEHHd IAOIIAA{; BBIpaxkaThb OOHU
€ IUHHULIBI U3MEPEeHUA MAOLIAAN Y€ Pe3 APyTrHe.

PacriodHaBaTh Ha MOAEAdX M H300pask€eHHUAX IIHPaMHAYy, KOHYC,
IUAWHIP, HUCIOAB30BaTh T€PMHHOAOTHIO: BEpIINHA, peOpo, IpaHb,
OCHOBaHHE, pa3BépTKa.

Nzobpakathb Ha KAETIaTOU Gymare

OPAMOYTOABHBIN IIapaAA€A€IINIIe 1.

BerancaaTs 00BEM IIPIMOYTOABHOTO — ITapasAeAelUmena, Kyoa,
IIOAB30BaTbCSI OCHOBHBIMH €AVMHUIIAMH H3MEpeHHd o0béMa;
BBIpakKaTh OHU €AWMHUIIBI U3Me peHUsS 00bEMa e pe3 OpyTrHe.

PemaTe HecaOXHBIE 3aJa4YM Ha HaXOXIEHHE I'€OMeTpHieCKHX
BEANYUH B IIPaKTHYECKHUX CHUTyallUgX.






TEMATMYECKOE NJIAHMPOBAHME YHEBHOIO KYPCA (MO NroJAAM

OBYYEHHMA)

5 knacc (He meHee 170 u)

Ha3Baumne
pa3zena (TempbI)
Kypca (91cI0 9acoB)

OcHoBHOe comep>kaHMe

OcHOBHBIE BUIBI AeATETEHOCTY 00y Jaromyxcs




TypasIbHbIE
umcia. [evicrBus
C HaTy paJIbHBIMU
gaMcIIaMu

(43 a)

JecatuyHaa CHCTEMa CYHCAE-
HUud. Pan HaTypaAbHBIX YHCEA.
Hatypaasubiit pan. Ywucao O.
HatypaabHble 4HCAa Ha KOOpP-
OUHATHOM npsaMoii. CpaBHeHUe,
OKpyTA€HUE HaTypaAbHBIX
YHCEeA.

Apudmernyeckue meHcTBUA C
HaTypaAbHBIMHU drcaaMu. CBOMH-
CcTBa HyAS IIPH CAOXKEHHUH H

YMHOZKEHUH, CBOMCTBa
€IUHUIIE] IIPH YMHOXKEHHUH.
[TepemecTu- TEeABHOE u
codyeTaTeAbHOE  CBOH-  cTBa
CAOKEHUH u YMHOXKEHH4,
pacrpeieAUTEABHOE CBOMCTBO
YMHOZKEHUS.

IeauTeAn W KpaTHbBIE 4YHCAQ,

pa3-  AOXKEHHEe  dYHcAa Ha
MHOZKHUTEAH. IenseHure c
OCTaTKOM. IIpocteIie u

cocTaBHbIe dYmcaa. IlpusHaxku
Ie- AMMocCTH Ha 2, 5, 10, 3, 9.

CrerneHb C HaTypaAbHBIM I10Ka-
3aTeAeM.

UYmnraTh, 3a0MCbIBaTh, CpaBHMBATh HATypPaAbHbBIE YHCAQ;
npeajarate ¥ 00CY>KJaTh CIOCOOBI YIIOPAAOYMBAHUA
YHCEA.

M300pa>kaTh KOOPAWHATHYIO IIPSIMYIO0, OTMeYaTh YHCAA
TOYKaAMM Ha KOOpPAWHATHOM IIpsIMOM, HaxoauTh
KOOpPAH- HATHI TOYKU.

WccnnemoBaTh cBOVICTBA HATypaAbHOT'O psaa, uucea O u 1
IPU CAOKEHUU U YMHOXKEHUU.

Vcriop30BaTh MpaBWjI0 OKPYTACHUS HaTYPaABHBIX YH-
CeA.

BrImoHATE apudMeTHIecKie OeVICTBYSI C HATypaAbHBI-
MU YHCAAMHU, BBIUYMUIATH 3HAYUe HUS YHMCAOBBIX BbIpazKe -
HU co cCKOOKaMH U 6€3 CKOGOK.

3amnmceIBaTh ITPOM3BE/IEHUE B BUE CTEIIEeHH, UNTaTh
CTEIIEHH, WCIO0JIb30BaTh TEPMMHOJIOTMIO (OCHOBaHUE,
I0KAa3aTeAb), BBIMMUIATH 3HAUeHMsI CTeIIeHe .
BpINOIHATE OPUKNAKY M OLEHKY 3Ha4YeHHUH YHCAOBBIX
BbIpa>X€HHUH, mpeaslaraTe ¥ IPUMEHATHh NPUEMBI IIPO-
BepPKM BBIYHCACHHUH.

Vcrioip30BaTh OPpV BBIUMCIEHMAX 1€ PEMECTUTEABHOE U
codyeTaTeAbHOE CBOICTBA CAOXKEHHsS W YMHOXKEHU],
pac- Ipe e AUTe ABHOE CBOICTBO YMHOKe HUST,
dopmymposars 171 IPUMEHSTH npaBwiIa
npeobpa3zoBaHUs YHUCAOBBIX BbI- parkeHU# Ha OCHOBE

CBOHICTB apudMeTHdeCKUX A€ HCTBUH.




YUKCAOBBIE BBIPAXKEHUS]; [IOPS-
JIOK NEeUCTBUIM.

PelrreHre TeKCTOBBIX 3a7ad Ha
BCE apudmeTHYIe CKYe
neficTBUdg, Ha [IBUXKEHHE U

TIOKYIIKH

VlccmenoBaTh YMCAOBBIE 3aKOHOME PHOCTH, BBIIBUIATH
000CHOBBIBATh IMIIOTE3b], POpMyIMpOBaTE 00001IIeHA
M BBIBOABI  IIO pe3yabTaTam IIPOBe IE HHOTO
HCCAEJOBaHMUS. DopMyMIpOBaTH oIIpeesIeHVs
JeAuTeAs U KpaTHOT'O, Ha3bIBaTh JCAUTEAN U KpaTHBIE
4HCAQ; pPAcIO3HaBaTh IIPOCTBIE M COCTaBHBIE YHCAQ;
dopmympoBaTh 1 IpUMe- HATHh IMPWU3HAKM 1€ AUMOCTH
Ha 2, 3, 5, 9, 10; nmpuMeHATHh aJITOPUTM PA3AOKEHUI
4HCAA Ha IIPOCTbl€ MHOXKHMTEAW; HaXOOAUTh OCTATKU OT
JeACHH] U HETIOAHOE YacTHoe. Pacrio3sHaBaTh MCTHHHBIE
U AOXKHBIE BBICKA3BIBAHHS O HATYPaABHBIX YHCAAX,
NPUBOAUTE NpPUMepPbl N KOHTP- IIPUMEPHI, CTPOUTH
BBICKa3bIBaHMs M OTPUIlAHHS BbI- CKa3bIBAaHHH O
CBOMCTBaxX HAaTypaAbHBIX 4Ynces. Koncrpynposats
MaTeMaTHMdecKye IpeyIoJKeHMsI C II0- MOIIBIO CBS30K
«H», <HUAH», «€CAH..., TO...».

Pemrate  TEKCTOBBIE  3amadd  apudMeTHYeCKUM
criocobOM,  WCIOJIB30BaTh  3aBUCHMMOCTM  MEIKAY
BEAMYHMHaAMHU (CKO- POCTh, BpPeMsl, PACCTOSHHUE; IIeHA,
KOAMYECTBO, CTOMMOCTh H J[p.): aHaIM3UpOBaTh U
OCMBICJIMBATh TEKCT 3a/a4l, nepedopMyMpoBaTh
ycaoBHE, WM3BJIeKaTh HeoOXOoaVMBIe JaHHBIE,
ycTaHaB/IMBaTh 3aBHCHMOCTH MEXK/y BEAHMYHMHA- MU,
CTPOUTH  AOTHYECKYIO  II€TIOYKYy  PaCCy:KAeHUH.
MopenmmpoBaTh X0 pelleHU 3aJa4d C IIOMOIIBIO PH-
CYHKa, CX€MbI, TAOAUIIBI.

IIpuBoauTH, pa3OupaTh, OlleHMBATh PA3AWYHBIE Dellle-
HUS, 3aIllUCH PeIlleHUH TeKCTOBBIX 3a4ad.

Kputndeckn omeHMBAaTh IIOAYYEHHBIH pPE3yABTaT, OCYy-
LIeCTBJIATh CAMOKOHTPOAB, IIPOBEpsSS OTBET Ha
COOTBET- CTBHE YCAOBHIO, HAXOJWUTh OIIHOKH.

Pemrate 3a1a4uu ¢ IOMOIIBIO ITIepebopa Bcex
BO3MOXKHBIX BAPUAHTOB.




3HAKOMUTBCSI C MCTOPWMeNT PA3BUTUS apuMeTHKHI




HaszBaumne
pa3zzena

(TempI)

Kypca (9vcI0 JacoB)

OcHOBHOE coaeprKaHme

OcHOBHBIE BUOBI IeATEIbHOCTU OﬁyanOH.[I/IXCﬂ

Harsioaast
metpus. JInaun
Ha IIJIOCKOCTU

(12 g)

reo-

Touka, mpsMas, OTPE30K, AyY.
Nomanaga. U3mepeHHE NOAWHBI
OTpEe3Ka, MeTpHYE CKHE
€IUHUIBI HU3MEPEHHUs IOAWHEI.
OKpY?KHOCTb U KpPYT.
[IpakTuyeckas pabora «Iloctpo-
eHHe y30pa U3 OKPYKHOCTE i».

Yroa. [ITpamoi, ocTpbIii, TyrIOH 1
pasBépHYTEIM yrabl. H3mepe-
HUE YTAOB.

[MpakTudeckas pabora «ITocTpo-
€HIE yTAOB»

Pacnio3sHaBaTth Ha 4yeprezkax, PUCYHKaX, ONMCHIBATh, UC-
TIOAB3ysl TE€PMHUHOAOTHIO, U WM300pakaTh C ITOMOIIIBIO
4epTEKHBIX MHCTPYMEHTOB: TOYKY, IIPAMYIO, OTPE3O0K,
AYy4, YTOA, AOMAHYIO, OKPY?KHOCT®b.

Pacrio3HaBaTh, IPMBOAUTE MpUMephl OOBEKTOB pPeaAb-
HOTO MUpa, UMeIMX POPMY H3yIeHHBIX (PUTYP, OIle-
HUBaTh UX AUHEHHbIE pa3Mephbl.

Ucnone3oBate AWHEHWKYy W TPaHCIOPTHP  Kak
HUHCTPYMEH- Tbl [OAS IIOCTPOEHHS M H3MEPEHUT:
V3MepATh JIAUHY OT- Pe3Ka, BEAHWYHUHY yI'Ad; CTPOUTH
OTPE30K 3aJaHHOU JAMHBI, YTOA, 3aJaHHOY BE AU HBI,
OTKJIabIBaTh ITUPKYAEM paB- HbI€ OTPE3KH, CTPOUTH
OKPY?KHOCTb  3aJ@aHHOro paauyca. V3o0paxars
KOH(UTYpALIUU I'eOMeTPHUYeCKUX (PUTYP U3 OTPE3KOB,
OKpyKHOCTe#, HX 4dacTeli Ha HEAHHOBAHHOH H
KaeT4aToH OyMare; mpemiaraThb, OMMCHIBATh M 00CYXK-
JIaTh CII0CO0bI, AJITOPUTMBI IIOCTPOEHHU.

Pacnio3snaBaTte m M300pakaTh HA HEAUHOBAHHOU M KAET-
gaToit Oymare IIpsAMOM, OCTPBIM, TYIIOH, pa3BEépPHYTHIN
YTABI; CPABHMBATH YTABI.

BeramorATe IAMHBI OTPE3KOB, AOMaHBIX.

ITorMMaTh M MCIIO/IB30BaTh IIPU pellleHnn 3agad 3aBu-
CMMOCTM MEXKIy €IWHHUIIAMH METPHYEeCKOM CHCTEMBI
MeD; 3HAKOMUTBCSI C HEMETPHYE CKUMH CUCTE MaMH MeD;
BBIPa)KaTh JANHY B Pa3AHYHBIX €OUHHUIIAX U3MEPEeHUH.




VccnenoBath (PUTYPEI M KOH(UTYPAIIUHM, HCIIOAB3YS
1 PoBbIE PECYPCHI




OOBIKHOBEHHBbIE
apoou
(48 1)

[po6s. IpaBUABHBIE U HeEMpa-
BHABHBIE 1po6u. OCHOBHOE
CBOH- cTBO npobu. CpaBHeHHe
napobeii.

CAOKEHHE U BLIYUTAHNE OOBIK-
HOBEHHBIX apobeii. CMelaHHas
apobb. YMHOKEHHE U [IeA€HUE
0OBIKHOBEHHBIX Apobeii; B3aum-
HO-0OpaTHBIE APOOH.

PelreHue TEKCTOBBIX 33124, CO-
nepxkammx apobu. OCHOBHbBIE
3a- a9 Ha Apo0u.

[IpumeHeHMe OYKB OAS 3aIlHCH
MaTeMaTU4e CKUX BbIpasKe HUU U
IpeaAOKEe HUM

MognempoBars B rpadudeckoii, mpeaMmeTHoO#H hopme, C
TIOMOIIIBI0O KOMITBIOTE Pa ITOHATHSA U CBOMCTBA, CBA3aH-
HbIe C OOBIKHOBEHHOM APOOKBIO.

Uurtath M 3anIMCbIBaTh, CPaBHMBATh OOBIKHOBEHHbIE
OpobH, mpemiaraTt, 000CHOBBIBATH M 00CYy KIATh CIIOCO-
OBl yIIOPSIIOYUBAHUS APOOE.

V300pakaTh OOBIKHOBEHHBIE APOOH TOUYKAMH Ha KOOpP-
OUHATHOM IIPSIMOM; MCII0JIb30BaTh KOOPAUHATHYIO ITPS-
MYIO Al CPaBHEHHH ApoOeH.

DopmypoBaTh, 3aIUCHIBATh € IIOMOIIBI0 OYKB OCHOB-
HOE CBO¥CTBO OOBIKHOBEHHO IPOOH; MCI0Ib30BaTh OC-
HOBHOE CBOMCTBO ApoOU Oad cokpallleHud apobeit u
IpU- BeAeHUS APOOH K HOBOMY 3HaMEHATEAIO.
IIpencraBisaTe CMENIAHHYIO APOOL B BHUIAE HEIIPABUAL-
HOH U BBIACAATH LIEAYIO YACTh YHCAA U3 HEIIPABUABHOH
apobu.

BeinostHATE apudMeTHdeckme NevicTBUs C 0OBIKHOBEH-
HBIMHU opobsamu; IPUMEHSTH CBOVICTBA
apudMeTHIEeCKUX [OeUCTBUU [AS pallMOHAAU3AIIHH
BBIYHCACHUH.

BpINOHATE OPUKUAKY M OLIEHKY PE3YAbTATa BBIUMCAE -
HUH; IpemiaraTe ¥ IPUMEHSATh IIPUEMBI IIPOBEPKN BBI-
YHCACHUH.

IIpoBoauTh MccIemoOBaHMsI CBOMCTB Apobeit, omupasck
Ha YHCAOBBIE 3KCIIE€ PUMEHTHI (B TOM YHCAE C IIOMOIIBIO
KOMIIBIOTE PA).

Pacrio3HaBaTe UCTUHHBIE M AOXKHBIE BBICKA3bIBaHHUA O

Ipo0sSX, HPUBOOUTE IIPUMeEPBI U KOHTPIIPUMEPBI, CTPO-
WTHh BBICKa3bIBaHMA M OTPHUIIAHHUS BbICKA3bIBAHUH.
Pemrate TEKCTOBBIE 334adHd, COAEpKAIlHe IPOOHBIe
[aH- Hble, U 3a/adyd Ha HaXOXKAEHHE YaCTH LE€AOT0 U




LIEAOTO IIO €r0o YacTH; BBIABJMITH WX CXOICTBA WU
passoans.







Hassanmne
paszmena (TempbI)
Kypca (IvcI0 JacoB)

OcHoBHOE coaeprKaHme

OcHOBHBIE BUObBI IeATE/IbHOCTU OﬁyanOH.H/IXCﬂ

MognempoBaTh X0 PEIIeHUd 3aJa49d C IIOMOLIBIO PH-
CYHKAa, CX€MBbI, TAOAUIIBI.

IIpuBommuTh, pa3dmparTh, OIleHWMBATh PA3AUYHBIE peEIlle-
HUS, 3aIIMCH PEeIlleHU# TeKCTOBbIX 3a/1a4.

Kputndeckn omeHMBaTh IIOAYYEHHBIH pPE3yABTAT, OCY-
HIECTBAATE CAMOKOHTPOAB, IIpOBepssd OTBEeT Ha
COOTBET- CTBHE YCAOBUIO, HaXOOWUTh OIIIUOKH.
3HAKOMUTHCSI C MCTOPYMeN PA3BUTHA apU(pPMeTHKHI

Harmsaoaas
reoMeTpusl.
MHoOroyrojsHUKNU
(10 1)

MHOTOYyTrOABHUKH. YeTbIpéx-
YTOABHHK, IIPAMOYTOABHHK,
KBaJpar.

IIpakTudeckas pabota «I[TocTpo-
eHUe IIPSIMOYTOABHUKA C 3a/laH-
HBIMH CTOpPOHAMH Ha HEAHWHO-

BaHHOI Gymare».
TpeyroAbHUK.

[Tromamgp U HEPUMETP IIPSIMO-
YTOABHUKA U MHOTOYTOABHUKOB,
COCTaBA€HHBIX U3 MPSIMOYTOAb-

HHUKOB, €IUHUIILI H3MepeHUs
naomaau. I[lepuMmerp MHOTO-
YTOABHUKA

OmnmnceIBaTh, MCIIOJIb3Ys TEPMUHOJIOINIO, 1300paXkaTh C
TIOMOIIBIO Y€ PTEKHBIX HHCTPYMEHTOB U OT PYKH, MOJIE-
AVPOBATh U3 OyMaru MHOT'OYT'OABHHUKH.

IIpuBoauTe IpMMepbl OOBEKTOB pPEAABHOTO MHUDPA,

HMelo- IITUX dopmy MHOT'OYI'OABHUKA,
IPSIMOYT'OABHHUKA, KBa-  jJparta, TPEeYrOABHHUKA,
OIleHMBaTh WX AWHEHHbIE pasMepbl. BBIUUCIATH:
INepUMeTp  TPEeYrOABHHKA, IPSIMOYT'OABHH - Ka,

MHOTOYT'OABHUKA; IIAOIIAAL IHIPSAMOYTOABHUKA,
apaTa.

M300pa>kaTe OCTPOYI'OABHBIE, IIPAMOYTOABHBIE U TYIIO-
YTOABHBIE TPEYTOABHUKH.

CrpouTh Ha HEAMHOBAHHOM M KAeTUaTOM Gymare Ksa-
apaT W IIPAMOYTOABHHK C 3aJaHHBIMH OAWHAMU
cropoH. MWMcolemoBaTe cBOVICTBA ITPAMOYTOABHHKA,
KBagpata IIy- TEM OSKCIEepPHUMEHTa, HabOAIOIeHUs],

KBa-




HU3MEPEHUA, MOACAN- POBaHULA; CPDaBHUBATH cBoMcTBa
KBaapaTa U IIpAMO- YIT'OABHHKA.




KoHcrpynpoBaTh MaTeMaTidecKye IpeasIoKeHms1 C I10-
MOIIIBIO CBSI30K «HEKOTOPBIH», «Ar000i». Pacmo3zHaBaTth
UCTUHHBIE U AOJKHBbIE€ BHICKA3BIBAHUS O MHOTOYT'OABHU-
Kax, IPUBOOUTH IIPUMeEPbI 1 KOHTPIIPHUME PBI.
MccrenoBaTh 3aBUCHMMOCTD TIAOIIAAN KBajpaTa OT OAU-
HBI €70 CTOPOHBI.

Wcnoss30BaTh CBOVICTBA KBApaTHOWM CETKU  [AS
IIOCTPO- €HHUS (HUTYpP; pa3dmBaTh IIPIMOYIOABHHUK Ha
KBaapaTbl, TPEYrOABHUKH; COCTaB/IATh (UTYPHI U3
KBaJpaTOB M IIPSIMOYTOABHUKOB U HaxXOAUTb UX
AOIIAAb, pa3buBaTh (PUTYPhI HA MIPSIMOYTOABHUKH U
KBaapaTbl U HAXOOUTH UX ITAOIIA/Ib.

BrIpa>kaTh BEAUYHHY ITAOIIAIU B PA3AMYHBIX € IHHHUIIAaX
U3MepeHUd MeTPUUEeCKOM CHCTEMBI Mep, IIOHMMATh U
VIC- II0JTb30BaTh 3aBUCMMOCTM MEXKAy MeTpH4eCKUMU
eIr- HUIIaMU U3Me PeHUS ITAOIIATH.

3HaAKOMUTBCA ¢ IpUMepaMy IpVMEHEeHMs IIAOIIaId H
nepuMeTpa B IIPAKTHYECKUX CHUTyalusax. Permare 3ama-
9y U3 peasbHOM KM3HU, MpelaraTh M 00Cy>KIaTh pas-
JIMYHBIE CII0CO0BI PeIlle HUus 33139

HecaTnaHbIE
apoou
(38 1)

HecaTtuyHas 3anuch aOpobeit.
CpaBHeHUEe J1e CATUYHBIX
apobeti.

JeicTBUS C 1€ CATUYHBIMU JIPO-
Gsamu. OKpyTA€HUE € CATHUHBIX
apobeii.

Peltenne TeKCTOBBIX 33744, CO-
nepxkammx apobu. OCHOBHBIE
3a- Javu Ha aApodu

IIpencraBisaTh OECATHYHYIO APOOEL B BUAE OOLIKHOBEH-
HOH, YMTaTh ¥ 3alMCBIBaTh, CPaBHMBATh [I€CATHYHBIE
OpobH, mpemiaraTt, 000CHOBBIBATh M 00CY>KIaTh CIIOCO-
OBl YIIOPAOOYMBAHHUS 1€ CATHYHBIX Opobeii.
V300pakaTh [eCaTUYHble APOOK TOYKaMH Ha KOOPIU-
HaTHOU IpaMOH.

BBISIB/IATH CXOZCTBA M Pa3/IMums IIPaBHA apU(pMeTHYe-
CKUX OEUCTBUM C HATYPAABHBIMH YHCAAMU U J€CATUY-
HBIMH APOOSAMU, OOBSICHATE UX.




Hassanmne
paszmena (TempbI)
Kypca (IvcI0 JacoB)

OcHoBHOE coaeprKaHme

OcHOBHBIE BUObBI IeATE/IbHOCTU oﬁyqalomuxca

BrinosmHATE aprudMeTHYeCKie Ae HCTBUS C e CATUYHbI -
MM APOOSMHU; BBIIOIHSITH IIPUKUAKY ¥ OIEHKY DE3yAb-
TaTa BBIYMCACHUH.

IIpuMeHsITh CBOVICTBA apH(MPMETHYECKUX NeHCTBHU masd
panoHaAN3aIluH BEIYHCACHUH.

IIpmMeHSITh IPAaBMIIO OKPYIJIEHMs [Ie CITUYHBIX APOOe .
IIpoBOoauTH McCTeqOBaHMA CBOMCTB [€CATUYHBIX IPO-
Oeli, omupasach Ha YHCAOBBIE JKCII€PHMEHTHI (B TOM
YHCA€ C IIOMOIIIBI0 KOMITHIOTEPA), BBIABUIATH IMIIOTE3bI
U IPHUBOOUTE UX 0O00CHOBAHHLI.

Pacnio3HaBaTh UCTUHHBIE M AOXKHBIE€ BBICKA3bIBAHHUSA O
Ipo0sSX, HPUBOOUTE IIPUMePBI U KOHTPIIPUMEPBI, CTPO-
WTHh BBICKa3bIBaHMS M OTPHUIIAHHUS BbICKA3bIBaAHUI.
Pemrate TEKCTOBBIE 33a4add, COAepIKallle OPOOHEBIE
JaH- Hble, M Ha HaXO0K/IeHHUE YaCTH LIEAOT'0 U LIEAOIO TI0
€T0 9aCTH; BBIABJIATH VX CXOJCTBA M pa3JIMIN.
MopenmpoBaTh X0 PelIeHUS 3a0a4Ul C IIOMOIIBIO PH-
cyHKa, cxeMbl, Tabauiel. IlpuBoanTs, pa3éupars, ome-
HMBATh pPa3AHYHBbIE pEILIeHHs, 3alliCH pelleHHH
TEKCTO- BBIX 33/a4.

OmneprpoBaTh IPOOHBIMHU YHMCAAMU B PeaABHBIX JKHU3HEH-
HBIX CUTyaIlUIX.

Kputnyeckn oreHMBaTh IIOAYYEHHBIH pE3yABTAT, OCY-
HIECTBAATH CAMOKOHTPOAb, IIPOBEpssS OTBET Ha
COOTBET- CTBHE YCAOBHIO, HAXOQUTH OIIIHOKU.
3HAKOMUTBCSI C UCTOPYEN PA3BUTHUA apuMe THKHI




HarmsaoHast
reoMeTpusl.
Tena v purypser
B IIPOCTPaHCTBE

99

MHororpanHuku. M3o00pazkeHue
MHOTOT'PAaHHHUKOB. Mozaeau 1npo-
CTPAHCTBEHHBIX TEA.
[IpIMOYTrOABHBIN IIapaAA€AETIH-
nen, Kyo. PasBéprku Kyba u na-
passesenumnea.

[Tpaktuueckasa pabota «Pas-
BEpTKa Kyban.

O6BéM Kyda, IIPSIMOYTOABHOT'O
rapasseAeIInIe ia

Pacrio3HaBaTh Ha yepTeXkax, pVMCyHKax, B OKpy>Kalo- IieM
Mupe I PAMOYTOABHBIN IIapasA€ACTIUIIE [, Ky0,
MHOTOTPAHHHUKH, OMMCHIBATh, VCIOJIb3YsI T€PMMHOJIO-
VIO, OLIeHVMBATh AMHEeHbIe Pa3MePhl.

IIpuBOAMTH IpMMepBbI OOBEKTOB PeaAbHOTO MUpPa, HMe-
omMMX (OPMy MHOTOTPAHHHKA, IIPSIMOYTOABHOTO
mapaa- AeAeruIiea, Kyoa.

M3o06pakaTs Ky0 Ha KaeTuaTol Oymare.

VccenoBaTh CBOVICTBA KyDa, MIPSMOYTOABHOTO IIapaa-
AGACTIMIIe]a, MHOTOTPAHHHUKOB, HCIIOAB3YS MOJEAH.
Pacnio3sHaBaTh M M300pa>kaTh pa3BEPTKU Kyba U Iapaa-
Aeaeriunieia. MomermpoBaTh KyO U ITapasAeAeIIUIIe T U3
OymMaru U MpoYUX MaTepPHaAOB, 0OBSICHITH CI1I0CO0 MO-
e AUPOBAHUS.

HaxoxnTp H3Me peHHUs, BBIMUCBITE [IAOIIAAEL IT0BE PXHO-
CcTH; 00BEM KyDa, IIPSMOYTOABHOI'O IIapasA€ACITHIIE IR,
VICCITeIOBATh 3aBUCHMOCTE 00Bb€Ma KyOa OT HAMHEBI €r0
pebpa, BBIABUTaTh ¥ 000CHOBBIBATH IMIIOTE3Y.
Ha6sromath ¥ IpOBOAMTH AaHAJIOTMY MEXKY ITOHATHUIMHU
maomagd U obbéMa, IepuMeTpa U IIAOIIAIH
IOBEPXHOCTH. PacriosHaBaTh HCTUHHBIE U AOXKHEBIE
BBICKA3bIBaHHS O MHOIOTPAHHHKAX, IIPUBOOUTH
MIpUMephbl H KOHTPIIPHME- PbI, CTPOUTH BBICKa3bIBAHMSI
U OTPHUIIAHUS BBICKA3bIBA- HUM.

Perrate 3aaum U3 peasbHOH KU3HU

IToBTOpeHMeE
¥ 0000IIeHe
(10 a)

[ToBTOpPEHUE OCHOBHBIX
TMOHATUH M MeTOHOB Kypca S
KAaacca, 0000- mmeHne 3HaHui

BeramoiaTe 3HaYEHUS BhIPasKeHUH, CO/e prKaIluX HATY-
pasbHBIE YHCAQ, OOBIKHOBEHHBIE U [le CATUYHBIE ApobH,
BBITIOAHSATE ITPE0OPA30BAHUS YHUCEA.

BpiOupare cnoco® CpaBHEHHHA YHCEA, BBIYHMCACHUH,
IPUMEHSTH CBOVICTBA apH(PMeTHYECKUX AEHCTBUH nad
parroHaAn3auy BEIYHCACHUH.







Hassanue
pasaeiia (TempI) OcHoBHOe conep>kaHMe OcHOBHBIE BUBI 1€ATETbHOCTV 00yYaroImyxcs
Kypca (9vMcI0 JacoB)

Ocy11ecTB/IITh CAMOKOHTPOJIb BBIITOAHSIEMBIX A€HCTBUN
¥ CaMOIIPOBEPKY PE3YABTATA BBIYHMCAEHUMA.

Perate 3amaun U3 peaAbHON KHU3HH, IPUMEHSITh MaTe-
MaTHJecKMe 3HaHWMs A PEIIeHUs 3amad U3 APYTHUX
y4eOHBIX IIPEIMETOB.

Pemnare 3amaum  pasHpIMM  crioco0amu, CpaBHUBATh
Coco0bl PEIIeHUs 3a1a4H, BBIOMpPATh pallMOHAIBHBIN

crroco6
6 Knacc (He meHee 170 v)
Ha3Baumne
paspena (Tempi) OcHOBHOE cofep KaHVe OCHOBHBIE BU/IBI I€ATEIbHOCTY 00y Yarormmxcst
Kypca (910 9acoB)




HatypanbpHbIe
ancia (30 a)

ApudmeTudeckue AEHCTBUS C
MHOT'O3HAYHBIMH HaTypPaABHBI-
MU uucAaMU. YHCAOBBIE BBIpa-
JKEeHUS, TIOPSA0K ACHCTBUH, HUC-
TI0AB30BaHUE CKOOOK. OKpyrae-
HUE HaTyPaAbHBIX YHCEA.

[eauTeAn W KpaTHBIE YHCAQ;
HaUOOABIINM OO IEAUTEAD U
HauMeHBbIIIee 00Iee KpaTHoe.

BoImoyHsITh apdMeTHUecKie IeVICTBMS C MHOIO3HA4-
HBIMH HATYPAABHBIMH YHCAAMH, HAXOOWUTh 3HAYeHWs
YHCAOBBIX BBIPAXKEHUM CO CKOOKaMU U 6€3 CKOOOK; BbI-
YMCIATh  3HAYeHWsI — BBIPAKEHUH,  COJePKAIIMX
CTeTIeHH. BBINOIHATE HOPUKMUIOKY ¥ OIEHKY 3HAYeHMH
YHCAOBBIX BBIPasKeHU, IIPUMEHSITH IIPUEMBI IIPOBEPKM
pes3yabTaTa. Mcnosp30BaTh OpM  BBIYMUIEHMSX
IIEePEMECTUTEABHOE UM COYETATEABHOE  CBOMCTBA
CAOKEHUS W YMHOXKEHHS, pac- IIpeaeAnuTeABHOe
CBOMCTBO YMHOXKEHUSI OTHOCHUTEABHO CAOXKEHUS],
cBoiicTBa apudMeTHYeCKUX aeHCTBUH.




PasznozkeHHe yncaa Ha IIPOCTHIE
MHOXKUTEAHU. [le AMMOCTE CyMMBI
U Ipou3sBeneHud. [leaeHue C oc-
TaTKOM.

PemnreHune TeKCTOBBIX 3a1a4

VccriemoBaTe YHCAOBBIE 3aKOHOMEPHOCTH, ITPOBOIUTH
YHCAOBBIE SKCII€ PUMEHTBI, BBIIBUIATh M 000CHOBBIBATH
TMIIOTEe3BI.

DopmysmpoBaThk OmnpenesieHUs ACANUTEAd U KPaTHOTO,
HaubOABIIIETO OOIIEro [OeANTeAs U HaUMeHBIIIETO
00IIIero KpaTHOTO, IIPOCTOIO M COCTABHOTO YHCEA;
HUCIOAB30BaTh 3TU IOHATHA IIPH PEILIEHUHU 3a4a4.
IIpuMeHSITh aJITOPUTMBI BBIYHCA€HHUS HAMOOABIIIETO
0o0IIIero JeAUTeAsS W HaHUMEHBIIEro oOIIero KpaTHOr'o
[BYX YHCEA, AATOPUTM Pa3A0KEHHS YHCAA Ha IIPOCThIE
MHOXKUTEAH.

WccnenoBaTh yCAOBHUSA NEAUMOCTH Ha 4 U 6.
WccnnenoBares, 00cy>xmaTh, popMymMpoBaTh M 000CHO-
BBIBaTh BBIBOL O YETHOCTH CYMMBI, ITPOU3BEICHUS:
ABYX YETHBIX YHUCEA, ABYX HEYETHBIX YHCAE, YETHOTO U
HEeYET- HOTO YHUCEA.

WccenoBaTh cBOVICTBA € AUMOCTH CYMMBI U ITPOU3BE -
JEHUS YHCEA.

IIpuBoouTs,  HpWMMepBI  YHCEA  C 38/1aHHBIMHU
CBOMCTBaMH, pacliO3HaBaTh BepHble W HeBepHbIe
YTBEPKAEHUS O CBOMCTBaxX dYHCEA, OIIPOBepraTb
HeBEePHbIE YTBEPKIEHUS C IIOMOIIILI0 KOHTPIIPHME POB.
KoncrpynpoBaTe MaTeMaTHdecKie IpeyIosKeHMus C II0-
MOIIBIO CBA30K «H», «MAHU», «€CAH..., TO...».

Perrate TEKCTOBBIE 33124, BKAIOYAIOIIME ITOHSTUS e-
AVIMOCTH, apU(pMeTHYEeCKHUM CII0COO0M, HCIIOAB30BATH
repe6op BceX BO3MOZKHBIX BAPHAHTOB.

MognemipoBaTh X0 PEIleHUd 3aadyd C IIOMOIIBIO PH-
CYHKa, CX€MBbI, TAOAUIIBI.

IIpuBomuTh, pa3bmpaTh, OllEHMBATh PA3AUYHBIE DEIIIe-
HUS, 3aIIUCH PeIlle HUM TeKCTOBBIX 3a1a4.




HasBanamne

paszmena (TempbI)
Kypca (IvcI0 JacoB)

OcHoBHOE coaeprKaHme

OcHOBHBIE BUObBI IeATE/IbHOCTU OﬁyanOH.H/IXCﬂ

KPI/ITVI‘IECKI/I OLeHMBaThb HOAy‘{eHHLIfI PEe3yAbTaAT, HAXO-
AUTb OIIHUOKU 5 OCyHII€ CTBAATH CaMOKOHTPOAB,
IIPOBEPHAA OTBET Ha COOTBETCTBHUE YCAOBUIO

Harmsaoaas
reoMeTpus.
ITpsamere HA
ILJTOCKOCTH

(79)

Ilepie HANKYASPHBIE IITPAMBIE.
[TapasseAbHBIE IPIMBIE.

Paccrosnue Mmexay aBymMsd TOU-
KaMH, OT TOYKH [0 IIPSIMOH,
IAV- Ha IIyTH Ha KBaApaTHOH
CeTKe.

[TpuMe pbl IIPAMBIX B IIPOCTPAH-
CTBe

Pacrio3HaBaTh Ha dYepTrexKax, PUCYHKAX CAydau B3aUM-
HOTO PaCIIOAOKEHUS ABYX IIPAMBIX.

V300pa>kaTh ¢ IIOMOIIBI0 YePTEXKHBIX MHCTPYMEHTOB Ha
HEAMHOBAHHOMN u KAeTIaTOH O6ymare nBe
mepeceKamIlr- ecd MOpsaMble, OBE IIapasAeAbHBIE
OpsMbl€, CTPOUTH IIPS- MYIO, II€PIIeHINKYATPHYIO
JTAHHOH.

IIpuBOOMTE IIpUMepBI ITAPAAAEABHOCTH U II€PIEHIUKY-
ASIPHOCTHU TIPSIMBIX B IIPOCTPAHCTBE.

Pacrio3zHaBaTh B MHOTOYT'OABHUKAX II€ PIIEe HAUKYATPHBIE
U IapasseAbHBIE CTOPOHBI. V300pakaTh MHOTOYTOABL-
HUKU C IIapasi€AbHBIMH, 1€ pIie HAUKYASPHBIMH CTOPO-
HaMH.

Haxomutp paccTrogHue MeXAay AByMd TOYKaMU, OT TO4-
KM [0 OpsSMOH, OAHMHY IIyTH Ha KBaApaTHOH CeTKe, B
TOM YUHCAE HCIIOAB3YS ITUQPOBBIE PECYPChI




Opobmn
(324

OOBIKHOBEHHAS po0p,
OCHOBHOE CBOICTBO  mpobH,
COKpallleHHE apobeii.
CpaBHeHUE u yIopsa0-
yuBaHUE APoOei.

[ecartuyHble ApoOH U MeTpHUde-
CKas CHCTeMa Mep.

CpaBHMBATH M1 yHOPAA0YMBATH APOo6H, BBIOMPATH CI10- 00
CpaBHEeHUS apobeii.

HpeﬂC’I‘aBJ’[ﬂTb JAE€CATUYIHBIC Z[pO6I/I B BHUE OOBIKHOBEH-
HBIX Z(p066171 U OOBIKHOBEHHEBIE B BUOE NECATUYHBIX, UC
II10/Ib30BaTh 3KBUBAJJIECHTHBIE IIpeacTaBJICHMs ,T.[pOGHI:IX
YHUCEA IIPU UX CPABHECHHUHU, ITPHU BBIYHUCACHHUAX.




ApudmeTHuecKue OEHCTBHUS C

OOBIKHOBEHHBIMH U 1€ CITUYHBI -
MU APOOSIMH.

OTHomIeHUE. [leAeHUE B JaHHOM
otHOoeHUU. Macurrab, mporop-
LM,

[Tonarue npoueHTa. Bbprumcae-
HHE IIPOIIeHTA OT BEAHYHHBI U
BEAUYHHBI I10 €€ IIPOLIEHTY.

PelreHue TEKCTOBBIX 3ama4, CO-
JepKaAIX OPOoOU U IPOILIEHTHI.
[IpakTuyeckas pabotra «OTHO-
LIeHUE OJAMHBI OKPYKHOCTU K eé
aHuaMeTpy»

Vicrio1p30BaTh A€ CATUYHBIE APOOH IIPH IIPe00pa30BaHUHA
BEAMYUH B METPHUYECKOH CHCTEME MEP.

BrImoHATE apudMeTdecKme NeVICTBUS C OOBIKHOBEH-
HBIMH U J€CATUYHBIMHU JIPOOSIMU.

BeramorsaTe 3HaYEe HUE BbIPaKe HUH, COe PKAIITUX OOBIK-
HOBEHHbIE U [IeCITUYHbIE APO6Y, BBITIOAHATE IIpeobpa-
30BaHus Opobeli, BBIOMpPATH CII0CO0, HIPVMMEHSATH CBOVH-
cTBa apudMeTHYe CKUX e UCTBUM [IAS PAIlMOHAAN3AIINN
BBIYHCACHUH.

CoCTaByIsITh OTHOIIEHHUd M IIPOIOPIHH, HaXOIUTh
OTHOIIIE- HHUE BEAWYHMH, ACAUTH BEAWYUHY B JAaHHOM
otHomeHHH. HaxomuTe 3KCIepUMMEHTATTBHBIM ITYyTEéM
OTHOIIIEHUE JAWHBI OKPY?KHOCTH K €€ muameTpy.
MuTteprpernpoBars MacmTad Kak OTHOLIEHHE BEAWYHH,
HaXoOMUTh MaclITad maaHa, KapTbl U BBIYHCAITE PACCTO-
SHHUS, UCIIOAB3Yd MacIutao.

OOBACHATH, YTO TAKOE IIPOLIEHT, YIIOTPEOAATH 060POTHI
pedr CO CAOBOM «IIPOII€HT». BbIpakaTh IIPOIIEHTHEI B
apobsax u aOpobu B HOPOILEHTAX, OTHOIIEHHE OBYX
BEAMYUH B IIPOIEHTAX.

BB OIATH IPOLIEHT OT YHCAA M YHCAO 110 €T0 IIPOIIEHTY.
OKpyrmaTe ApPOOU U IIPOLIEHTHI, HAXOOUTE IIPHUOAMIKE-
HHUS YHUCEA.

Pemrate 3agaum Ha YacTH, IPOLIEHTHI, IIPOIIOPIIMH, Ha
HaxXoXKAeHHEe ApoOH (IPOLEeHTA) OT BEAUYHUHBI U BEAUYH-
HBI 110 €€ Apobu (IPOLEeHTY), Apobu (IporeHTa), KOTO-
PBIN cocTaBAsIeT OfHA BeAUYHHA OT Apyroii. IlpuBoanTs,
pa3ouparth, OoLleHMBATh PA3AWYHBIE DPEIIeHHS, 3alIHCH
pelIeHUY TeKCTOBBIX 3a1a4.

VI3BiieKaTh MHpOpPMaIyio U3 TabAuI U AuarpamMm, HH-
TepIpeTHPOBaTh TaOAWYHbBIE TaHHBIE, OIIPEIeASITh HAl-
GoABIIIEE U HAMMEHBIIIEE U3 IIPeICTaBAC HHBIX JaHHBIX




Haspaumne

pa3szena (TempbI)
Kypca (9vcI0 9acoB)

OcHoBHOe conmep>kaHMe

OcHOBHBIE BUIBI AeATETEHOCTV 00y Jaromyxcs

Harnanouas
reoMeTpus.
CumMmeTpms

(69)

OceBag cuMmMmeTpud. lleHTpasb-
Has CHMMETpPHS.

ITocTpoeHHE CHMMETPHYHBIX
curyp.

IIpakrudeckas pabota «OceBast
CHMMEeTPHS.

CuMMeTpHd B IIPOCTPAHCTBE

Pacrro3zHaBaTh Ha YepTeskax U M300paskeHUAX, M300pa-
>KaTh OT PYKH, CTPOMUTH C IIOMOIIBI0 HHCTPYMEHTOB (hH-
Iypy (OTPe30K, AOMaHy0, TPEYTOABHHK, MIPSIMOYI'OAb-
HUK, OKPY?KHOCTB), CHUMMETPHYHYIO MJAaHHOM OTHOCH-
TEABHO IIPSIMOM, TOYKH.

Haxogute npuMeppl CHMMETPHH B OKPY?KaIOILIEM MHUDE.
MogemipoBars us 6ymaru oBe durypsl,
CUMMETPHYHEIE OTHOCHTEABHO IPAMO;
KOHCTPYMpOBaTh I'€OMETpHUYe- CKHe KOH(UTypalllH,
HCIIOAB3ysd CBOMCTBO CHMMETPHH, B TOM YHCAE C
IOMOIIBIO  LUMPOBBIX  PECYpPCOB. Wccnenosarn
CBOHCTBa  HM3y4E€HHBIX  (QULYD, CBA3aHHBIE  C
cUMMeTpHel, HCIIOAB3ysl SKCIIePUMEHT, HabAIOAeHHUE,
MOJEAUPOBAHHUE.

OOGocHOBBIBaTh, OIIpOBEpraTh C IIOMOIIBIO KOHTPIIPHME -

POB YTBEPKIAECHUA O CHMMETPHUH (PUTYP




Berpakenmns
¢ OykBamMu
(64)

I[IpuMmeHeHMe OYKB OAS 3aIIUCH
MaTeMaTH4ie CKHX BBIPasKeHUH 1
npenaoKeHUHM. BykBeHHBIE BBI-
PasKeHHs M YHCAOBBIE IIOJICTAa-
HOBKH.

BykBeHHEBIE paBEHCTBA, HAX0XK-
neHue HEHN3BECTHOIO
KOMIIOHEHTa. POopMyABbL

Vicriomb30BaTh OyKBBI 1A 00O3HAUEHMS 4YHCEA, IIPH
3aIlUCH MaTeMaTHYeCKHUX YTBEPXKIEHHUM, COCTABAATH
OyKBe HHBbIE BbIPasKeHHS 110 YCAOBHIO 3aa4H.
VccrenoBaTh HECAOXKHBIE YHCAOBBIE 3aKOHOMEPHOCTH,
HCIIOAB30BaTh OYKBBI JASl UX 3AIIHCH.

BeIumcIATE YHCAOBOE 3HAYEeHHE OYKBEHHOI'O BBIPazKe-
HHS [IPH 3a]aHHBIX 3HA4YeHUAX OYKB.

3anmceIBaTh (POPMYJIBL: II€ PUMETPA U IIAOMIAIHN IIPAMO-

YIOABHHKA, KBazpaTa; IAUHBI OKPY:KHOCTH, IIAOIIAIU
KpyTa; BBIIOJIHATH BBIYMUIEHMS 10 9TUM (DOPMYyAaM.

CocraBiaTe ¢opMysIpl, BBIpakKalolllie 3aBHCHMOCTH
MeXKAy BEAHWYHHAMHU: CKOPOCTb, BPEMs, PACCTOSHHUE;
Lie- Ha, KOAUYECTBO, CTOUMOCTb; IIPOHU3BOAUTEABHOCTb,
Bpe- Ms, 06BEM pPaboThI; BBIIIOAHSATH BBEIYHMCACHHUS I10
9TUM hopMyaaM.

HaxoanTek He H3Be CTHBIH KOMIIOHEHT apr(MeTHYIEe CKOTO
nencTBud




Harmsimaas YeTbIpEXYTOABHUK,  IIPUMEPBI V300pa>kaTh Ha HEAMHOBAHHOM H KA€TYATOH Oymare c
reoMeTpus. YeTBhIPEXYTOABHUKOB.  IIpamo- HUCIIOAB30BaHUEM Y€ PTEKHBIX HHCTPYMEHTOB Y€ ThIPEX-
®Durypsl Ha JTOABHHUK, KBaApaT: CBONCTBa | YTOABHUKHU C 33JaHHBIMU CBOMCTBaMMU: C [TIapaAA€ABHBI-
IJIOCKOCTU CTOPOH, yTAOB, AHaroHaAeH. MU, 1€ plIe HAUKYASPHBIMH, PABHBIMH CTOPOHAMH, IIPs-
14 7
( ) VisMe penue yraos. Bumpr Tpe - ﬁLIMI/I yraamMu u é:[p., paBHo6e/:Lp%HHBIH TPEYTOABHUK.
YTOABHUKOB. pensiarate M 00Cy>KJaTh CIIOCOOBI, aJTOPUTMBI IIO-
CTPOEHHS.
IlepumeTp MHOT'OyrOABHHKA. VcctenoBaTes, HCIIOAB3YSI OKCIIEPUMEHT, HabOAIOeHUE,
[aomany Qurypsl. PopMyAbI MOJEAUPOBaHUE, CBOVICTBa IPIMOYTOABHUKA,
TIEpUMETPa U IMAOIIAAN ITPAMO- KBaapara, pa3buBath Ha TPEYTOABHHUKU.
yroasHuKa. ITpubankéHHOE 13- OO6ocHOBBIBaTH,  OIIPOBEp- raTb c TIOMOIIBIO
MEPEHHNE MAOIIAIN DUTYP. KOHTPIIPUMEPOB YTBEPKIECHHUS O IIPsi- MOYTOABHHUKE,
MpakTHaeckas pabora (lao- | KBAAPATE, PpacrmosHaBaTk BEPHBIE U HE- BEpHBIE
YTBE PKACHHUS.
s Kpyrar
VI3MepsTh M CTPOUTH C IIOMOIIBIO TPAHCIIOPTUPA YTABI,
B TOM YHCA€ B MHOTI'OYT'OABHUKE, CPaBHMBATh YTABI; pac-
II03HaBaTh OCTpble, IIpsMBbIE€, TYyIIble, pPa3BEpPHYTbIE
yrabl.  Pacmo3HaBaTh, WM300paXkaTh OCTPOYTOABHBIH,
IIPSMO- YTOABHBIH, TYIIOYTOABHBIH, paBHOOEIpEHHbIH,
paBHO- CTOPOHHUN TPEeyrOABHUKHU.
BeramcosaTe e puMeTp MHOTOYT'OABHUKA, IIAOIIAE MHO-
TOYrOABHHKA pa30bHeHHueM Ha IIPIMOYIOABHUKH, Ha
paB- Hble QUIYPbI, HCIOAB30BATh METpUYECKUE
€ IUHUIBI U3- MEPEHUS JAUHBI U ITAOIIAIU.
HaszBanmne
pa3snerna (TembI) OcHoBHOe cojep>KaHMe OcHOBHBIE BUIbI 1eATeIbHOCTY 00yYaromxcs

Kypca (4vc10 9acoB)




Vcriop30BaTh NpUO/IMOKEHHOE M3MepeHne JAUH U IIAO-
miaae i Ha KaeT4aTod Gymare, IIpuOAMKEHHOE U3Me pe-

HHUE NAMHBI OKPY2KHOCTH, ITAOIIaAH Kpyra

ITost0>KMTE ILHBIE Leable uyncaa. Momayab dHCAA, IIpuBOIMTH IIpUMeEpPHI UCIIOAB30BAHUS B PEAABHOM KH3-
¥ OTpUIaTe/IbHbIE reoMeTpUYecKasd UHTepIIpeTa- HU ITIOAOXKHUTEABHBIX U OTPUIIATE ABHBIX YHCEA.
anca (40 g MoAyAd. YHMCAOBBIE ITpOMeE- M300pa>kaTe 1leAbIE YHCAQ, TTOAOKUTEABHBIE U OTPULIA-
1) JKYTKU. TEeABHBIE YHCAA TOYKAMH Ha YHCAOBOM TIpsaMOH,
[1OAOIHTEABHBIE 1 OTPHIIATEAD- VICIIOJIb- 30BaTh YHCAOBYIO IPSIMYIO [OAS CpPaBHEHUS
YUCEA. IIpumensaTs npaBwiIa CpaBHEHUS],
HEIC aHcAa. CpaBueHue yHOPSAOUMBATG Il€- ABIE YHCAQ; HAXOOUTh MOJIYAb
ITIOAOZKH - TE€ABHBIX nu yUucaa.
OTpHUIIATE ABHBIX U~ cea. DopMyMPOBaTh IIpaBMIa BEIYHMCACHHUS C IIOAOKUTEADL-
ApudMeTHIECKHE NEUCTBUA C HBIMH U OTPUIIATEABHBIMU YHCAAMU, HaXOOWUTH 3Hade-
TIOAOKHMTEABHBIMH W OTpULlA- HUSI YUCAOBBIX BBIPaKeHU, Comep:KaIUX AeHCTBUS C
TEABHBIMH 4YHCAaMHU. Perenune MIOAOKUTEABHBIMU U  OTPULIATEABHBIMHU  YHCAAMH.
TEKCTOBBIX 3a1a9 IIpuMeHATH CBOVICTBA CAOKEHHA M YMHOXKEHHS AL
npeobpa3oBaHUdg CyMM U IIPOU3BEAEeHUH
IIpencrasenne [TpsgsMoyroabHasi cucreMa KOOop- OOBACHATE M MJUTIOCTPUPOBATh IOHATHE IIPIMOYTOAb-
HJaHHBIX OUHAT Ha TIAOCKOCTH. HOM CHUCTeMBI KOOPAHHAT Ha ITAOCKOCTH, UCIIOAB30BATh
(64 Koopmuua- TBI TOYKHM  Ha TE PMHUHOAOTHIO; CTPOUTH HA KOOPAWUHATHOMN MAOCKOCTH

maockKocTH, abciuc- ca u

opauHaTa.

CroabuaTble U KPYroBbIE aHA-
IpaMMBI.

[TpakTudeckasg pabora «IToctpo-
eHHe AuarpaMmy.

TOYKH H (UIYpPEl II0 3aJaHHBIM KOOPAHHATAM,
HaxoJUTh KOOPAWHATEI TOYEK.

UwuraTh cTOAOYATBIE U  KpYyroBble  AHarpaMMbl;
MHTePIPpeTHUPOBaTh JaHHLIE; CTPOUTH CTOAOYATBIE AHAa-
IpaMMBI.




PelreHne TEKCTOBBIX 3a/ad4, CO-
[epKalUX JaHHbIE, IIPeCcTaB-
AeHHBbIE B TabAMIIaX U Ha aua-
rpamMMax

Vicriostb30BaTh MHQOpMaNuiio, IPeACTaBACHHYIO B Ta-
0anIlax, Ha [OuarpaMMax OAd pPeLIeHUd TeKCTOBBIX
3a7a4 U 3aa4 U3 PeaAbHOM KU3HU

HarmsaoHas
reoMeTpus.
PDurypsl B

I pPOCTpaHCTBE
94

[IpaMOYTrOABHBIH ITapaAA€AEIIN-
nexn, Kyb0, mpusMa, IIHpaMUAa,
KOHYC, IIMAWHp, IIap U cdepa.
H306paxkeHue MIPOCTPAHCTBEH-
HbIX (puryp. [Ipumepnl pasBép-
TOK MHOT'OT'PaHHHUKOB, ITHAWH-
[pa U KOHyca.

[Tpaktuueckag pabora «Cosza-
HUE MOJeAedl IIPOCTPAHCTBEH-
HBIX (PUTYP».

IMouarue o0BEMA; € IUHUIILI W3-
MepeHUst 00béMa. OGBEM IIPIMO -
YTOABHOT'O apasseAeIIuIe ia,
Kyba, opmyabl 06BEMA

Pacno3naBare Ha yeprekax, pUCYHKaX, ONMCHIBATH ITH-
paMuy, IpU3My, HUAUHAD, KOHYC, 1Iap, M300pakaTh UX
OT pPyKH, MoOAeIMpoBaTh K3 Oymaru, IIAACTHAHMHA,
PoBOAOKHU U ap. [IpuBoauTh IpuMepbl OOBEKTOB OKPY-
2KAIOIIET0 MHpa, HMEIOMIUX (POPMBI Ha3BaHHBIX TEA.

Vicnotb30BaTh TEPMMHOJIOTHIO: BEPIINHA, pebpo, rpaHb,
OCHOBaHUe, BbICOTa, PaAlyC U AuaMeTp, pas3BEpTKa.

I/IsyanL, HCIIOAB3yd SKCIIEPHMEHT, Ha6A}O,Z[€HI/IC, HU3Me-
PEHHE, MOAEAUPOBAHHUE, B TOM 9HCA€ KOMIIBIOTEPHOE, 1

ONMCHIBaTh CBOVICTBA HA3BAHHBIX TEA, BBISABJISITH CXO/I-
CTBA M pas/Munsi: MeXKAy ITHPaMUI0i U IPHU3MON; MeK-
Oy LUAWHAPOM, KOHYCOM H IIIAPOM.

Pacrio3HaBare pa3BEPTKU I[apasseAenuIiena, Kyda,

IIPU3MBI, INPaMUIbI, KOHyCA, IIMAMHPA; KOHCTPYWMPO-
BaTh JAHHBIE TEAA U3 PA3BEPTOK, CO3/1aBaTh UX MOJIEAH.

Co3pmaBaTh MOIe/IM IPOCTPAHCTBE HHBIX (PUTYD (U3 Oyma-
TH, IPOBOAOKH, IIAACTHAMHA U 1P.)

VI3MepsTh Ha Mone/Bix: JAUHBEI PEGEp MHOTOTPAHHHKOB,
auameTp mapa.

BeiBoauTh popMyITy 00BEMA IIPIMOYTOABHOT'O ITAPAAAE -

AETIUIIEIA.

Berancaare o gpopmysam: 06BEM IIPSIMOYTOABHOTO ITa-
passeaenuiiefa, Kyba; UCIIoAL30BaTh € IMHUIIBI H3Me pe-
HU" 00BbEMAa; BRIYMCIATE 00BEMBI TEA, COCTABAE HHBIX M3
KyOOB, ITapaAA€AEIIUIIeIOB; pelllaTh 3aJauM C PEeaAbHbI-

MU NaHHBIMHA




HasBanne
pa3szerna (TeMBI)
Kypca (I¥cI0 JacoB)

OcHOBHOE coaeprKaHme

OcHOBHBIE BUObI 1€ATCJIbHOCTU Oﬁy‘laIOH.H'IXCH

IToBTOpeHmMe, [ToBTOpPEeHNE OCHOBHBIX IOHATHY | BpIumomaTe 3HAaUe HUSA BRIPAKEHUM, COZle PIKAIIIMX HATY-

00o01enme, U METOIOB KypcoB 5 u 6 pasbHBIE, IIEABIE, IIOAOKUTEABHBIE U OTPUIIATEABHBIE
KAaCCOB,

cucTeMaTm3arvst 0600611IeHUE U CUCTEe MATH3AIlHUS 4qrcaa, OOBIKHOBEHHBIE U [I€ CATHYHBIE APOOH, BBITIOA-

(20 1) 3HaAHUH HSTH IIPeo0pa30BaHUS YHUCEA U BbIPaKe HUH.

BriOmpatrs cmoco® CpaBHEHHS YHCEA, BBIYHCACHUMH,
NIPUMEHSITh CBOVICTBA apU(METHIECKUX e HCTBUH IAsd
paloHaAN3alluH BBIYMCACHUH.

Pemrats 3aJaum U3 pe aAbHOU KH3HU, IIPUMEHATHh MaTe-

MaTUYeCKMe 3HaHWMA OAd PEIICHHA 3a4a4d U3 APYTUX
IIpe aMeETOB.

Pemares 3amaum pasHBIMM cIIoco0amMmM, CpaBHMBATH, BbI-
OupaTh CII0cO0BI PEIIEHHS 3aa4H.

OcymiecTB/IATE CAMOKOHTPOJIb BBIIIOAHSEMBIX JeHCTBUH
1 CaMOIIPOBEPKY Pe3yAbTaTa BBIYHCACHUH




PABOYAA NMPOrPAMMA YHEBHOIO KYPCA
«AJITEBPA». 7-9 KNIACCbI

COAEPAKAHUE YHEBHOIO KYPCA (MO NOAAM OBYYEHMA)

7 Knacc

Yucaa u Bviuucaenun
PauuoHanbHble yncna

[pobu OOBIKHOBEHHBIE U [ECATHUYHBIE, IIEPEXOA OT OHOMI
dopmbl 3ammcu Apobeit K apyroii. [ToHsSTHe pallMOHAABHOTO YHUCAAQ,
3aluCh, CpaBHEHUHE, YIOPAOOYMBAHHE pPAILlMOHAABHBIX YHCEA.
ApucdpmeTude- ckue mOeHdCTBHA C PaAIllMOHAABHBIMU YHCAAMHU.
PemreHue 3amay U3 peaAbHOM IMPAKTUKKU Ha YaCTH, Ha JIPoOH.

CrenmeHb C HaTypaAbHBIM IIOKasaTEAEM: OIpeaeAeHUe,

npeobpa3o- BaHHE BhIpakKeHUH Ha OCHOBE OIIpedeA€HUs, 3aIIUCh
GoAbIINX YMCeA. [IpoIle HThI, 3aMCh TIPOLEHTOB B BUIAE ApPoOU U
apoOu B BHUE Opo- IIeHTOB. Tpu OCHOBHBbIE 3aa4U Ha MIPOLIe HTHI,
pelueHUe 3a0a9 13
pPe€asbHOM IIPaKTUKH.

[TpuMme He HUE TIPU3HAKOB 1€ AMMOCTH, Pa3A0XKEHHE Ha MHOXKUTE -
AV HATYPaAbHBIX UHCEA.

PeaAbHBIE 32aBUCUMOCTH, B TOM YHCAE IIpgMasi U o0paTHAas IIPo -
THIOPIIHOHAABHOCTH.

Aneebpauueckue BoviparceHus

[le peMeHHBIE, YUCAOBOE 3HAUE HUE BBIPAKEHHS C II€ pe Me HHOM.
[do- T1ycTuMble 3HAYEHHUs IIepPeMEeHHBIX. lIpeacTaBAeHUe
3aBHUCHMOCTH  MEXXAy BEAWYHMHAMH B BHIAE  (POPMYABI.
Beruucaenusa 1o ¢opmyaaMm. IIpeobpazoBaHue OyKBeHHBIX
BBIPaXKeHUH, TOXIECTBEHHO paBHbIEC BBIPAXKEHHs, IIpaBHAA
npeobpa3oBaHUA CYMM H IIpOU3Be JeHUH, IIpa-
BHAA PACKPBITHA CKODOOK M IIpUBEJe HUS ITONOOHBIX CAAraeMBbIX.

CBoiicTBa CTEIEHU C HATYPAABHBIM IIOKA3aTEAEM.

OnHo4yAaeHBI U MHOro4daeHbl. CTennieHb MHorodaeHa. CaoxkeHHe,
BBIYUTAHUE, YMHOXKEHHE MHOIOYA€HOB. POpPMyABI COKpaIlé HHOTO
YMHOXKEHHA: KBaApaT CYMMbI U KBaapaT pasHocTH. PopMyara pas-
HOCTH KBaApaToB. Pasaroxke HHE MHOTOYA€HOB HA MHOXKHUTEAH.

YpaBuenusa

YpaBHEHVE, KOpPeHb ypaBHEHHS, IIpaBHAa IIpeoOpa3oBaHUd
ypaB- HEHUS, pABHOCHABHOCTb YpaBHEHUH.

AuHelHOe ypaBHEHUE C OAHOM IIe peM€HHOMH, YHUCAO KOPHEUN AH-
HeMHOro ypaBHEeHUd, pellleHue AMHe HHBIX ypaBHeHUH. CocTaBae -



HIE ypaBHEHUH II0 YCAOBHUIO 3aa4yd. PenreHue Te KCTOBBIX 3a4a4
C IIOMOIIBIO yPaBHEHHM.

AvHeliHOe ypaBHEHUE C ABYMS Ilepe MEHHBIMU M €T0o I'paduk.
Cu- crema ABYyX AWHEMWHBIX YpaBHEHHM C AByMd Ile peME€HHBIMH.
Pe1re - Hue cucteM ypaBHEHUI CIIOCOOOM ITOACTAHOBKU. [IprmMe pbl
pele- Hug TE€KCTOBBIX 3a/4a4 C IIOMOIIBI0 CUCTEM ypaBHE HUH.

Koopounamut u epagpuxu. @ynuxyuu

Koopanuanara TOYkKHM Ha OpdMoOH. YHCAOBBIE IIPOMEZKYTKH.
Paccro- aaue Mmexay AByMd TOYKaMH KOOPAHMHATHOM IIPIMOM.

[TpsaMoyroabHas cucreMa KoopauHatT, ocu Ox u Oy. Abciucca u
opauMHaTa TOYKM Ha KOOPAMHATHOM IIAOCKOCTH. IIpmMepsl
rpapuKkoB, 3aOaHHBIX (hopMmysraMu. UreHHe rpapHUKOB pPeaAbHBIX
3aBucuMmocte . [Torarue pynknum. 'paduk dynknuu. CBoicTBa
dyuknuil. AuHel- Haa yHKIUd, eé rpacduk. 'padmk yHKOIHM
y = x . 'pacdpueckoe pemeHMe AMHEMHBIX ypaBHEHUH U CHUCTEM
AWHEHWHBIX YpaBHE HUM.

8 Knacc

Yucaa u Bvruncienus

KBazmpaTHBI¥ KOpeHb U3 4uucAa. [loHaTHe 00 HMppalMoOHAABLHOM
qyncae. JlecaTUdHble NPUOAIDKEHUS  HPPAIIMOHAABHBIX YHCEA.
Cpoii- cTBa apudMeTHYEeCKHX KBapaTHBIX KOpHEW U UuX
IpUMEHEHWE K [Ipeo0pa30BaHUI0 YHUCAOBBIX BBIPpAXKEHHUU U
BBIYHCAEHUAM. [le i- CTBUTEABHBIE YUCAA.

CreneHb C 1I€eABIM IIOKa3aTeAeM U €€ cBolictBa. CraHmaprHas
3a- ITUCh YHCAA.

Aneebpauueckue BvipaceHus

KBanpatHbII TpEXUAE€H; pa3AOKEeHMNE KBaApaTHOI'O TpPEXIA€HA
Ha MHOXUTEAH.

Aarebpamdeckas apobb. OCHOBHOe CBOMCTBO aarebpamtdecKoi
npobu. CaoxkeHUe, BEBIYUTAaHUe, YMHOXKE HHUE, [le A€ HUE aATe Opamde -
CKHUX napobei. PaliyioHasbHBIE€ BBIpaK€HHI U HX IIpe 00pa3oBaHUeE.

Ypabnenua u nepabencmba

KBagpaTHOe ypaBHeHHe, opMyAaa KOpHeEH KBaJApaTHOI'O
ypaBHeHus. TeopeMma BueTa. Pemte Hyue ypaBHe HUH, CBOASIIIMXCA K
AWMHEHWHBIM M KBaJpaTHBLIM. [IpocTeiinine apoOHO-pallioHaAbBHEIE
ypaBHEHHU.

I'pacbugeckasa HHTeE PIIpe Tallus ypaBHEHHH C  OByMd
IepeMEHHBIMH M CHCTEM AHHEHHBIX YypaBHEHUM C OByMd
nepeMeHHBIMH. IlpuMepbl  pellleHHd CHCTEM HEAHHEMHHBIX
ypaBHEHUH C ABYMS II€ pe M€ HHBIMH.

PemreHue TeKCTOBBIX 3aa4 aATeOpamde CKUM CIIOCOOOM.

YrcaoBble HEpaBEHCTBA U UX CBoMicTBa. HepaBeHCTBO ¢ OOHOM
epeMe HHOH. PABHOCHABHOCTE HEPaBEHCTB. AMHEHHbI€ HE paBeH-



cTBa c ogHOH nepeMeHHOMU. CUcTe MBI ANHE HHBIX HEPAaBEHCTB C O -
HOMH Ile pe ME HHOM.

Dynuxyuu

[Nouarue dpyukuu. ObAACTD OIIpe Je A€ HUI U MHOKE CTBO 3Hade-
Hu# pyHKinu. Crocobbl 3amaHusa (OYHKITHH.

'paduk dynknuyn. YreHme CBOMCTB (PYHKIIHHU II0 €& rpaduky.
I[Ipumepsr  rpadukoB  (QPYHKOHH, OTpaXKalollUuX  peaAbHbIe
Ipoug/cChl.  PyHKIMH, ONKCHIBAIOIIME MPAMYIO U 0OpaTHYIO
MIPOIIOPIIOHAAB- HbI€ 3aBUCHMOCTH, MX IpaduKU. PyHKIINH Y = X2,
y=x3,y= x,y=x.I'pacduieckoe pemnreHHe ypaBHEHHUH U CUCTEM
ypaBHEHUH.

9 Knacc

Yucaa u Bvruucienus
[encTBuTenbHble Yncia

PanimonasbHBIE YHCAQ, HUpPpallMOHAABHBIE YHCAA, KOHEYHBIE U
0OeCKOHEYHBIE [IeCATUYHbIE APoO6U. MHOXKECTBO [€HUCTBUTEABHBIX
4YH- CeA; JEHCTBUTEABHBIE YHCAA KaK O€CKOHEUYHBIE [€CATUYHLIE
apobu. B3amMHO OZHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKE CTBOM
[OENUCTBU- TEABHBIX YHCEA U KOOPAUHATHOMU IIPAMOH.

CpaBHeHUE e UICTBUTE ABHBIX YUCEA, apudpMe THIE CKHUE
neUcTBUs C aeUCTBUTEABHBIMH YHUCAAMU.
M3mepenms, NpUBMKEHMS, OLEHKM

Pasmeppl OOBEKTOB OKpyzKalOIIeT0 MHpa, [JAHUTEABHOCTD
IIPOIIE C- COB B OKPYyZKAIOILEM MHUPE.

[IpubAmKEHHOE 3HAYEHUE BEAWYHHBI, TOUHOCTD ITPHUOAMZKE HUS.

OkpyraeHue YHUCEA. ITpuknaka U OLlEeHKa Ppe3yAbTaTOB
BBIUMCAE HUM.

Ypabnenua u nepabencmba
YpaBHEHMS C OZIHOM MepemMeHHOM

AuHelHOe ypaBHeHHUE. Pelie Hue ypaBHE HUH, CBOAAIINXCA K AH-
HeMWHBIM.

KBanpatHoe ypaBHeHUEe. PelnieHue ypaBHEHUN, CBOAAIIMXCS K
KBaApaTHBIM. BukBazpaTHoe ypaBHeHHe. llpumepel pelleHUus
ypaB- HeHUH TpeThbeH HM 4YeTBEPTOH CTEIIEHEU pasAOKeHHEM Ha
MHOXKHUTEAU.

Pemrenue ApoGHO-PAIlMOHAABHBIX ypaBHeHHH. Peienune

TEKCTOBBIX 3a/1a4 aATeOpanieCKUM MeTOIOM.

CucTeMbl ypaBHEHMI
YpaBHeHUE C AByMS IIe pe MEHHBIMU U ero rpaduk. PemreHue cu-

CTeEM [OBYX AHWHEHHBIX ypPaBHEHHH C [AByMd II€PEMEHHBIMHU.
PemeHue cucteM AByX YpaBHEHHM, OQHO U3 KOTOPBIX AMHEHHOE, a



Opyroe — BTOpOH cTelleHU. ['pacduyueckasd HHTE PIIpeTaIs
CHUCTEMBI YpaBHE - HUU C ABYMH II€ PEME HHBIMU.

Pelrte Hre T€ KCTOBBIX 3a/1a9 aATebparudeCKUM CII0COOOM.
HepaBeHcTBa

YucaoBble HEpaBEHCTBA U UX CBONCTBA.

Pemenne AMHePWHBIX HEpPAaBEHCTB C OJHOM IIepeMEHHOM.
Pemenune cucreM AMHEWHBIX HEPABEHCTB C OJHOM II€peMe€HHOM.
KBagpatHble HepaBeHcTBa. [padpuieckas WHTE PIIpe Talusd
HEPaBEHCTB U CUCTEM HEPABEHCTB C ABYMS II€ pe M€ HHBIMHU.

Dynuxyuu
KBanpatuunaa QyHkiug, e€é rpaduk u cBodcTBa. [lapaboaa,
KO- OPAVHATHI BEPLIMHBI I1apaboAbl, OCh CUMMeETPHH IapaboAbI.

I'pacdukn dysrmmit: y=kx,y=kx+b,y= y=x,y=x
u I/IX&OI‘;ICTBa.

Yucaobvie nocaedoBamesvrocmu
OnpeaeneHve M Cnocobbl 3afjaHMsA YMC/IOBbIX MOC/1eA0BaTE/IbHOCTEMN

ITonsiTHE YHCAOBOM IIOCAEAOBATEABHOCTH. 3aJaHUe IIOCAEI0BA-
TE€ ABHOCTH PeKypPpe HTHOH (PopMyAoH ¥ POPMYyAOH n-TO YA€HA.
ApudmeTnyeckana M reoMeTpuyeckas nporpeccmm

ApudmeTHyecKas U reoMeTpHUdecKas IIporpeccun. Popmyanl n-
ro YAeHa apu(Me THIe CKOH U I'e OMeTpUde CKOM MPOrpe CCUui, CyM-
MBI II€ PBBIX 1 YAE€HOB.

N300paxkeHE YAEHOB apuPMEeTHYECKOH U TeoMeTpHUIe CKOH
IIpO- TPECCHM TOYKaAMH Ha KOOPAWHATHOM IIAOCKOCTH. AWHEHWHBIN
U 5KC- IIOHEHIIMAaABHBIN pocT. CAOKHBIE IIPOIIE HTHI.

M/IAHMPYEMBIE MPEAMETHbIE PE3Y/IbTATbI OCBOEHMA
MPUMEPHO
PABOYEM MPOTPAMMI KYPCA (MO FOJAM OBYYEHMS)

OcBoeHue yuebHOro Kypca «Aarebpa» Ha ypoBHE OCHOBHOTO 00-
mero obpa3oBaHUA  [OAXKHO  oObeclleduMBaTb  IOCTHIKEHUE
CA€ IYIOIIUX IIPeIME THBIX 00pa3oBaTe AbHBIX pPE3yABTATOB:

7 Knacc
Yucaa u 8bluuC/lEHu}1

BBIHOAHHTB, coueTad yCTHBIe U ITMCBEMEHHEBICE HpI/IéMBI, apH(bMe—
TH4YE€ CKHE 1€ HUCTBUA C paniroOHaABHBIMHY 9YHUCAAQMU.

HaXOILI/ITI: 3HAQ4YEHUA YUCAOBBIX Bpra)KeHHﬁ; IIPHUMEHATH Pa3HO -
06pa3Hble CIIOCOOBI M MPHEMbI BBIYHUCAEHUS 3HAYUE HUH APOOHBIX
BI:Ian{eHI/Ifl, CO€ pzKaIlux OOBIKHOBEHHBIE U € CATHUYIHBIE
Ipobu.



[lepexooguTh OT OZHOH (OPMBI 3aIlMCH YHCEA K [OpPyro#
(mpeobpas3o- BBIBATH MOECATHYHYIO ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B [IE€CATHYHYIO, B YAaCTHOCTH B 0€CKOHEYHYIO
€ CATHIHYIO IPOOb).

CpaBHUBATh U yIOPAA0YUBATE PallMOHAABHBIE YHCAQ.

OKpyrAdTh 4YHCAQ.

BbINOAHATE IPUKUAKY U OLIEHKY pe3yAbTaTa BBIYHCAEHUH, Olle H-
Ky 3Ha4eHUWH YUCAOBBIX BblpazKeHUH.

BBINIOAHATE A€ HCTBHUSA CO CTEIIEHAMU C HATYPAABHBIMH II0Ka3aTe -
AGMH.

[IpuMeHATh NPU3HAKH OEAUMOCTH, PA3AOKEHHE Ha MHOXUTEAHN
HaTypaAbHBIX YHCEA.

Pemate HOpaKTHKO-OPHEHTHPOBAHHBIE 33a4d, CBA3aHHBIE C
OTHO- IIEHHWEM BEAWYHH, IIPOIIOPLIHOHAABHOCTBIO BEAWYHH,
IIpoLle HTAMM; UHTE PIIPe THPOBATE PE3yAbTATHI pellle HUA 3a0a4 C
y4€éTOM  OrpaHU- YeHHWl, CB43aHHBIX CO CBOWCTBaAMU
paccMaTpuBaeMbIX 00bEKTOB.

Aneebpauueckue BviparceHus

Hcnoap30oBaTh aarebpandecKyl0 TEePMHHOAOTHIO H CHMBOAHUKY,
IPUMEHSATDH €€ B IIPOLlECCE OCBOEHUA yueOHOro MaTe pHaasa.

Haxomuth 3HadYeHWs OyKBEHHBIX BBIpA’K€eHHUH IpU 3aJaHHBIX
3Ha- Y€HUAX IIe PEME HHBIX.

BeImmoAHATE IIpeobpas3oBaHUsS IEAOTO BBIPAXKEHHS B MHOIOYACH
IIpyBe e HUe M II0JIOOHBIX cAaraeMbIX, PACKPBITHEM CKODOOK.

BBINTOAHATH YMHOXKEHMNE OLHOYACHA HA MHOTOYAE€H U MHOIO4YA€ Ha
Ha MHOIOYAEH, NPUMEHATH (OPMYAbI KBajpaTa CyYMMBI U
KBaJpa- Ta Pas’HOCTH.

OcyIe CTBAITD pPa3A0KE€HHE MHOTOYAE€HOB Ha MHOXKHUTEAH C IIO-
MOLIBIO  BBIHECEHHA 3a CKOOKM  OOIIEero MHOXKUTEAd,
TPYHIIMPOBKH CAAraeMBIX, IPUMEHEeHUs (POPMYA COKpaIl€HHOI0
YMHOXKEHUS.

[NpuMeHATE HpeoOpa3oBaHUA MHOTOYAEHOB [AS PEUIEHHS pas-
AWYHBIX 3a/1a4 U3 MaTeMaTHKH, CMeXKHBIX IIpe IME TOB, U3 PeaAb-
HOM IIPaKTHKHU.

Hcnoab3oBaTh CBOMCTBA CTEIEHEMN C HATYPAABHBIMHU IIOKA3aTE AL -
MU IAS IpeoOpa3oBaHUS BbIpazKe HUH.

Ypabnenusa u nepabencmBa

Pemiath AMHEe iHbIE ypaBHEHHA C OOHOM II€e pe M€ HHOH, IIpUMe HAs
IIpaBHAa IlepexXofa OT MCXONHOI'O0 YpaBHEHUS K PABHOCHUABHOMY
emy. [IpoBe pITh, SIBASIETCS AU YHUCAO KOPHEM YpaBHEHUS.

[IpuMeHATH TrpadudecKrue MeTOoAbl IIPH pPEIIeHHUH AMWHEHHBIX
YPaBHEHHU U UX CUCTEM.

[MombupaTh IpUMEpPbl IIAp YHCEA, SIBASIOIIUXCHA PEIIeHHEM AU-
HeMWHOro ypaBHEHUH C ABYMS II€ pPe ME HHBIMH.



CTpouTh B KOOPAMHATHOM IIAOCKOCTH TpadUK AWHEHHOro ypas-
HEeHUs C ABYMs IIe peMEHHBIMH; IIOAB3YACh IpadHUKOM, IIPUBO-
JOUTH IIPUMEPBbl PELICHUA YPaBHEHU.

Pemate cucTe MbI IBYX AMHEMHBIX YPABHEHUH C ABYMH II€ PEMEH-
HBIMH, B TOM 4HCA€ I'padHde CKH.

CocTaBAaTb U pelIaTh AMHE HHOE ypaBHE HHUE HAH CUCTEMY AHHE M-
HBIX ypaBHEHUH II0 YCAOBHIO 3ajad4H, HHTEPIPEeTHPOBATh B
COOT- BETCTBHHU C KOHTEKCTOM 3a/la4dM IIOAYyY€ HHBIM pe3yAbTarT.

Koopounamur u epagpuxu. @yuxynu

N300pakaTh Ha KOOPAWMHATHON MPIMOM TOYKH, COOTBETCTBYIO-
e 3aJaHHBIM KOOPAWHATAM, AYYH, OTPe3KH, HWHTEPBAaABI; 3a-
IIHCHIBATDH YUCAOBBIE IIPOMEXKYTKHU Ha aAreOpaundeCKOM S3BbIKE.

OrMedyaTh B KOOPAUHATHOM IIAOCKOCTH TOYKH II0 33JaHHBIM KO-
opavHaTaM; CTPOUTH TpadUKN AMHEHHBIX (QyHKOHH. CTPOHUTbH
rpadpuK BYHKIHHN Y = X .

OmuceIBaTh C IOMONIBI0 (PYHKIIMH H3BECTHBIE 3aBHCHMOCTH
MeXK- Oy BEAWYHMHAMH: CKOPOCTb, BpeMs, PacCTOsSHHE; IleHa,
KOAHYe- CTBO, CTOMMOCTB; IIPOU3BOAUTEABHOCTb, BpeMs, 00BEM
paboThI.

HaxomuTh 3HadYeHUe (DyHKIINH [0 3HAYEHHIO €€ apryMeHTa.

I[ToruMmaTh rpadudecKuii criocod MpeaCTaBACHUS M aHAAU3A HH-

dopmariny; M3BAEKATH M HHTE PIIPE THPOBATH HHMOPMAIIHIO M3

rpadUKOB peaAbHBIX IIPOIIE CCOB M 3aBHCHMOCTE H.

8 Knacc
Yucaa u Boiuucaenus

Hcnoap3oBaTh HadYaAbHbIE IIPEACTABAECHHA O MHOXKECTBE MAei-
CTBUTEABHBIX YHCEA ATl CPAaBHEHUd, OKPYTA€HUA M BBIYHCAE -
HUM; n300pazkaTh [aeHCTBUTEABHBIE YHCAA TOYKAMH Ha KOOPIH -
HaTHOH IIPSIMOH.

[IpuMeHATH NOHATHE apudMeTHIEeCKOIo KBaApaTHOIO KOPHH;
Ha- XOOWUTh KBaJpaTHbIE KOPHHU, UCIIOAB3Ys IIPH He 00XOLHUMOCTH
KAABKYASITOP; BBITIOAHATH IIpe 00pa30BaHUs BbIpazKe HUH, COZe p-
JKalllUX KBaJApaTHBbIE KOPHH, HUCIIOAB3yd CBOMCTBAa KOpPHEU.

Hcnoab30BaTh 3aIlMCH OOABIIINX KW MAaABIX YHCEA C IIOMOIIBIO [ie-
CATHWYHBIX Apobei#t m cremeHei gyncaa 10.

Aneebpauueckue BovipasceHus
[IpuMeHATH IIOHATHE CTEHEHH C IIEABIM ITOKa3aTEA€M, BBITIOA-
HATH IIpeo0pas3oBaHUSd BBIPAXKEHUH, COAEPXKAIIMUX CTEIEeHH C
I1€ - ABIM TI0Ka3aTEeAEM.
BBITTIOAHATHL TOXKIECTBEHHBIE IIPe0oOpa30BaHUA PaIlMOHAABHBIX
BBIpA’KEHUI Ha OCHOBE MpaBUA [AeHCTBUI Ha MHOTOYA€HAMU U
aAreOparie CKUMHU IPoOsSMH.
PackaagpiBaTh KBaApaTHBIN TPEXIACH HA MHOKHUTEAH.



[IpuMe HATH IIpeobpa30BaHUsa BbIpakKe HUH OAd Pellle HUA Pa3ANd -
HBIX 3a[1a4 U3 MaTeMaTHKH, CMeKHBIX IIpe IMETOB, U3 peaAsbHOU
IIPaKTHKU.

Ypabnenua u nepabencmba

PemmaTe AnmHeMHBIE, KBaApaTHbIE YpPaBHEHHUS U pPAIlOHAABHBIE
YPaBHEHHH, CBOAAIIHMECS K HHM, CHUCTEMBI ABYX ypPaBHEHHH C
[BY- MS IIe pe M€ HHBIMH.

I[IpoBOOUTE IIPOCTEUINHE HCCAENOBAHHA YPaBHEHHUM M CHCTEM
VpaBHEHHH, B TOM YHCA€ C IIPEUMEHEHHeM IpadudeCKHUX IIpe -
CTaBAE€HUMH (ycTaHABAUBATBh, UMEET AU YPaBHEHHE HAU CHCTEMa
ypaBHEHHUH pellleHUd, €CAHM UMEET, TO CKOABKO, U IIP.).

[Te pe XOMUTH OT CAOBECHOM (DOPMYAHUPOBKH 3a[adu K eé aarebpa-
H4€CKOH MOZAEAH C IIOMOIIBI0 COCTABACHUA YPABHEHHT HAHU CH-
CTEMBbl ypaBHEHUM, HHTEPIPEeTUPOBATH B COOTBETCTBHUH C
KOHTEK- CTOM 3a[la4dd ITOAydY€HHBIH pe3yAbTaT.

[IprMeHATE CBOMCTBA YHCAOBBIX HEPABEHCTB JAf CPaBHEHUS,
OLIEHKH; pellaTh AMHEMHBIE HEepaBEHCTBA C OMHOM I1e pe Me HHOHU
U UX CHCTE€MBI; laBaTh rpacude CKYI0 HAAIOCTPAIIMIO MHOXKE CTBa
pellle HUI He paBE€HCTBA, CUCTE MbI HE PABE HCTB.

Dyuxyuu

[lorEMAaTh M HUCHOAB30BATH (PYHKIIMOHAABHBIE TIOHATHA U S3bIK
(Te pMUHBI, CHMBOAHYE CKHe 0003Ha4eHUs); OIIpe 1€ AITh
3HadYeHHe (PYHKIIUU 110 3Ha4YeHHIO apryMeHTa; OIIpe1eAdTh
cBoHicTBa (PyHK- IIHU IO €€ rpaduky. k 2

Crpouth rpadHMKH 3A€ ME€HTAPHBIX OYHKIUN BUAA Y= , =X,

X
y=x3,y=x ,\{= X ; ONHUCBIBATH CBOMCTBa YHCAOBOM (hyHK- 1IHH

1o eé rpaduKy.

9 Knacc

Yucaa u Boiuucienus

CpaBHUBATh U yHOPIAOYMBATH pPallMOHAABHbIE U HPpPAIIMOHAAB-
HBI€ YHCAAQ.

BBITTOAHATE apudMeTHIE CKHE OeUCTBUS C PAIIMOHAABHBIMU YUC-
AaMHU, codyeTasd YCTHBIE U IUCbMEHHBIE IIPHE MBI, BBIIIOAHSTH BbI-
YUCA€HUS C UPPALlMOHAABHBIMHU YHCAAQMHU.

Haxonuthk 3Ha4YeHUS CTEIIEHEM C IIEABIMU IIOKA3aTEeAIMH U KOp-
Hel; BBIYUCAATD 3HA4YE€HUS YHUCAOBBIX BbIpazke HUH.

OKpyragdTh AeHUCTBUTEABHBIE UHCAA, BBINIOAHATH MIPUKUIAKY pPe -
3yAbTaTa BBIYHCAE€HUM, OIl€ HKY YHCAOBBIX BbIPasKe HUM.



YpaBuenusa u nepabencmba

PemaTe AnMHeMHBIE M KBajpaTHBIE YpaBHEHHd, ypaBHEHUS,
cBOAs- IMMecs K HHM, IpocTeHIne ApoGHO-pallMOHAAbHBIE
ypaBHEHHU.

PemraTe cucreMbI ABYX AMHEMHBIX ypaBHEHHUH C ABYMs IIe pe MeH-
HBIMU U CUCTE MBI IBYX YpaBHEHHUH, B KOTOPbIX OIHO ypaBHEHUe
HE gBASETCS AUHE HHBIM.

PemraTe TeKCTOBBIE 3a/1aYl aAreOpandeCKUM CIIOCOOOM C ITOMO -
IIIbI0 COCTABA€HUS YpaBHEHHS UAW CHCTEMBbI ABYX YPaBHEHHIH C
ABYMS TIe pe M€ HHBIMH.

I[IpoBOooUTH IIPOCTEUIIINE KHCCAENOBAHUA YPaBHEHHM M CHCTEM
ypaBHEHHUH, B TOM YHCA€ C IPpUMEHeHUeM rpaduieCKUX IIpe -
CTaBA€HUH (yCTaHABAWBATBH, IMEET AU ypaBHEHHE HAU CHCTEMa
ypaBHEHHH pellIeHUsd, €CAHM UIMEET, TO CKOABKO, H IIP.).

PemaTe auMHelHBIE HepaBEHCTBA, KBaJApaTHBIE HEpPaBEHCTBA,
n30- OpazkaThb pelleHHe HepaBEHCTB Ha YHCAOBOH NIPIMOH,
3aIlMChl- BATh PEIICHUE C IIOMOIIBIO CHMBOAOB.

PemaTe cucTe MBI AMHE HHBIX HEPABEHCTB, CUCTE MBI HE PABEHCTS,
BKAIOYAIOIIIHME KBaJApaTHOEe HepaBeHCTBO; H300paskaTh pellle HHe
CHCTEMBI HE PABEHCTB Ha YHCAOBOM INPAMOM, 3alKUChIBATH PEILIE -
HHE C IIOMOIIBI0 CHMBOAOB.

Hcnoap3oBaTh HEpPAaBEHCTBA IIPH PEIIEHUU PA3AMYHBIX 3aad.

Dyuxyuu

PacnosHaBaTh (pyHKIINHM H3yde HHBIX BUAOB. [loka3pIiBaTh cxeMa-
THUYECKH  PACIOAOXKEHWEe Ha  KOOPAMHATHOM  ITAOCKOCTH
rpaduKoB

k2 + bx + ¢, pyHrOUH
Buna: y=kx,y=kx+b,y= ,y=ax

X
y=x8,y= x\/,_y = X B 3aBHCHUMOCTH OT 3Ha4deHHI KoadduIm-
€HTOB; OIIMCHIBATH CBOHCTBAa (DYHKIIHUH.

Crpouth M H300pazkaTh CXeMaTHdeCKHU IpadpUKH KBaApaTHIHBIX
yHKI M, OMHCBIBATH CBOMCTBA KBaAPATHYHBIX (PYHKIHH II0
Ux rpacduKam.

PacriosHaBaTh KBagpaTUYHYIO (QYHKIIUIO [0 (POpMyAe, IIPUBO-
OUTH TIPUMEPbl KBaAPaTHIHBIX (DYHKIIUH M3 peasbHOH KU3HH,
PU3UKH, T'€OMETPHH.

Apuppmemuueckan u zeomempuueckas npozpeccuu
PacmnosnaBath apuMe THIe CKYI0 u I'e OMe TPHYIE CKYIO
IIPOTPE CCHUU IIPH Pa3HBIX CIIocobax 3aaHUs.



BBIIOAHATH BBIYMCAE€HUS C UCIIOAB30BAHUEM (POPMYA 71-TO YAEHA
apudMe THIE CKOHM U I'e OMe TPHYe CKOM ITPOTPECCHi, CYMMEBI IIe P-
BBIX 71 YA€HOB.

N300pazkaTh dYAEHBI IIOCAEIOBATEABHOCTH TOYKAMH Ha KOOPIH-

HaTHOM IIAOCKOCTH.
Pemrats 3a1a49H, CBA3aHHBIE C YHMCAOBBIMH IIOCAE€ JOBATEABHOCTI-

MH, B TOM YHCA€ 3aa4U U3 PeaAbHON KU3HU (C HCIIOAB30BaHHE M
KaABKYASITOpPA, IIU(PPOBBIX TEXHOAOTHH).



TEMATMYECKOE NJIAHMPOBAHME YHEBHOIO KYPCA (MO NOJAAM

OBYYEHMA)

7 knacc (He meHee 102 y)

HasBaumue pasnesna
(TempI)
(umcrto 9acoB)

OcHoBHOe comep>kaHMe

OcHOBHBIE BUIBI AeATETEHOCTY 00y Jaromyxcs




Uncria u Beramc- [Tonarue paumnoHaspHOro | CmcreMaTM3mMpoBaTh M 00oOramark 3HaHMSA 00 OOBIKHO-
JICHWSI. Yucaa. ApudmeTrie ckue BEHHBIX U [I€ CATUYHBIX APOOSIX.
PanmonanpHBIE OEeHUCTBUA C paluOHAABHBIMHU CpaBHMBATEH M yIIOPSIDOYMBATH APO0H, IIpe 06 pa3oBbIBas
ancia (25 YHUCAAMU. CpaBHeHUe, IpU He 0OXOIUMOCTH [Ie CATUYHBIE IPOO6U B OOBIKHOBEH-
) yrnopaao1uBaHHUE HbIe, OOBIKHOBEHHbBIE B AECATUYHBIE, B YaCTHOCTH B
PallOHAABHBIX YHCEA. 6ec- KOHEYHYIO [€CATUIHYIO APOOk.
CreneHb C HATypaAbHBIM IIOKa- IIpumeHATE pa3HOOOpa3HBIE CIOCOOBI M IPMEMBI BBI-
3aTeAEM. gucIeHnsl 3HaYeHW 1 ApOOHBIX BhIpaXKeHMM, COJIEpPKa-
PemreHnne oCHOBHEIX 3amad Ha X OOBIKHOBEHHBIE U JIeCATUYHBIE APOOU: 3aMeHATH
apobH, IPOIIEHTHI U3 PeasbHOMI opu He00X0UMOCTHU J1€ CATUYHYIO opobb
IIPaKTHUKHU. OOBIKHOBEHHOM H  OOBIKHOBEHHYIO [€CSTHYHOM,
[Tpu3Haku OEAMMOCTH, pa3A0- IPUBOOUTEL BBIpasKeHHE K (popMme, Hauboaee yaoOHOH
JKEHUsT Ha MHOXKUTEAU HaTy- IAS  BBIYHCAEHUM, TmIpeob- pas3oBbBIBATb OpPOOHBIE
PaABHBIX YHCEA. BbIpasK€HUd Ha YMHOXKEHHUE U [€- ACHUE [ CATUYIHbBIX
PeaawbHble 3aBHCHMOCTH. [Ipg- apobel K NeHCTBUSAM C LIEABIMH YHC- AAMHU.
Mada u o6paTHa_H IIPOTIIOPIIUO- HPVIBO,EWITB IUCII0BbIE U 6yKBeHHLIe npuMepbl CTEIIECHU
HAABHOCTH C HATypaAbHBIM ITOKA3aTeA€M, OOBSICHSAS 3HAYEHUS OC-
HOBaHU4 CTEIEHH U IIOKa3aTeAs CTEIEHH, HaXOOUTh
3Ha- dYeHHWd CTelleHed Buma a' (a — Arboe
palroHaAbHOE YHCAO, 71— HaTypaAbHOE HHCAO).
IToHMMaTh CMBICA 3AITHCH OOABIIINX YHCEA C IIOMOIIIBIO
e CATUYHBIX Apobeit u cTreneHeit yucaa 10, mpuMeHATH
UX B PEaAbHBIX CUTYaIlUSIX.
Ha3ssanmne pasgena
(TeMBI)

(urmcro gacoB)

OcHOBHOE coaeprKaHme

OcHOBHBIE BUOBI eATECJIbHOCTU OﬁyanOIlH/IXCﬂ




IIpuMeHsITP NIPHU3HAKH OEAHUMOCTH, DPA3AOKEHHT Ha
MHOXKUTEAU HATYPAABHBIX UHCEA.

Permrate 3amaum Ha 4acTH, IIPOIIEHTHI, IIPOIIOPIUH, Ha
HaxXOoXKIeHWe MApobu (MIPOlleHTa) OT BEAWYHHBI U
BEAHMYHU- HBI 110 €€ [apobu (IpolleHTy), Apobu
(mpoueHTa), KOTO- PBIM COCTaBAdEeT OJHA BEAHYHHA OT
npyroi. IlpuBonure, pa3dupaTs, OLleHMBAaTh PA3AUYHbIE
pelleHus, 3aIIUCH PEIIeHUM TeKCTOBBIX 3a1ad.
Pacrio3HaBaTh M OOGBSICHATH, OIMPAsCh HA OIIPEIeAe-
HUS, IPIMO ITPOIIOPIIMOHAABHBIE K 0OPATHO ITPOIIOPIIH -
OHaABHBIE 3aBHCHMOCTH MEIKIY BEAWYNHAMU; IPUBO-
OUTH TMpPUMephl 3THUX 3aBHCHMOCTEH H3 pPeasbHOIO
MHpa, U3 IPYTUX yIeOHBIX IIPeIMETOB.
Pemrath IIPaKTHKO-OPHEHTHPOBAHHEBIE
npobu, IPOLIEHTHI, IPSIMYIO u
IIPOIIOPIIMOHAABHOCTH, IIPOIIOPITUH

3ama4n  Ha
o6paTHyO

Anrebpandeckme
BBIpayKeHMs

(27 a)

BykBeHnHbIe BhIpazkeHU4d. [lepe-
MeHHBIe. [loIyCTHMBbIE 3Hade-
HUSA IepeMeHHBIX. POPMYABI.

[IpeoOpasoBaHne OyKBEHHBIX
BbIpaXKEHU, pacKpbITHE
CKOBOK u TIPHBE [I€ HUE

MOA00HBIX CAQT'A- €MBIX.
CBoiicTBa CTENEHU C HATypaAb-
HBIM ITOKa3aTEAEM.

OsrageTp aarebpamtie CKo Te pPMUHOAOTHE # I CHUMBOAH-
KOH, IPpUMeHSTH €€ B IIPOLleCCe OCBOEe HU yieOHOro Ma-
Tepuasa.

Haxonutek 3HaYeHUd OYKBEHHBIX BbIPasKeHUI IIPU 3a-
JAHHBIX 3HAYEHUAX OYKB; BBIIIOAHATH BBIYHCACHHUS II0
dopmyaam.

BoImoHsITh IIpeoOpa3’oBaHUsa II€AOT0 BBIPAKEHUS B
MHOT'OYAEH IIPUBeAeHUEM IIOAOOHBIX cAaraeMbIX, pac-
KPBITHEM CKOOOK.




MuorouaeHbIl. CAOKEHHUE , BBIYUH-
TaHHWEe, YMHOXKEHHE MHOTOYAe-
HOB. PopMyABl COKpaII€HHOTO
YMHOXKeHUd. Pa3zarozkeHHe MHO-
TOYACHOB Ha MHOIKHUTEAU

BhImo/IHATh YMHOXKEHHE OJHOYA€HA Ha MHOIOYAEH U
MHOTI'OYA€HA Ha MHOT'OYA€H, IIPUMEHSTh (DOPMyABI KBa-
apaTta CyMMBbI ¥ KBaJpaTa Pa3HOCTH.

Ocy111ecTBIISITh PA3A0KEHHE MHOTOYACHOB HA MHOZKHUTeE-
AM TIyTéM BBIHECEHHS 32 CKOOKM OOIIEero MHOXKHUTEAS],
npUMeHeHUs (POPMYABI PA3HOCTH KBaApaToB, (POPMyA
COKpaIll€ HHOT'O YMHOZKEHUA.

IIpuMmensiTh IpeoOpa3zoBaHUe MHOTOYAECHOB AT pelile-
HUS Pa3AWYHBIX 3a7a49 K3 MaTeMaTHKH, CMEXKHBIX
IIpefi- METOB, U3 PEAABHOM IIPAKTHUKH.

3HaAKOMUTHCA C ucropueﬂ Pa3BUTHA MaT€MaTUKHU

YpaBuHeHMs
¥ HepaBeHCTBa
(20 1)

YpaBHeHUe, IpaBUAa IIpeobpa-
30BaHUd YpPaBHEHUd, pPaBHO-
CHUABHOCTB ypaBHEHUH.
AvHelHOe ypaBHEHUHE C OOHOH
IIEPEMEHHOMN, pEIIeHNE AWHEM-
HBIX ypaBHEHHH. Pemrenue
3a71a4 C IIOMOILBIO YPaBHEHUH.
AnHelHOe ypaBHEHHE C ABYMS
ImepeMEeHHBIMH U €ro rpaduk.
Cucrema IByX AMHEHHBIX ypaB-
HEHUU Cc AByMd Il€ peMeHHBIMI.
PemeHune cucrem ypaBHEHUM
crroco6om TIOACTAHOBKH "
CIIOCO- OOM CAO3KEHHUST

PemaTts AmMHeMHOE ypaBHEHHE C OAHOM IlepeMeHHOH,
HpUMeHsis IpaBila IIEPEX0/1a OT UCXOQHOTO YPaBHE HUA
K PaBHOCHABHOMYy €My Ooaee IIpPOCTOrO BHA.
IIpoBepsATh, ABAETCS AM KOHKPETHOE YHCAO KOPHEM

ypaBHeHus. IlombGupaTe IIpuMepbl Iap  HHCEA,
ABASIIOIIUXCS pellle- HUEM AWHEeHHOro ypaBHEHHS C

nByMst nepeMeHHbIMU. CTpouTrs B KOOPAWHATHOM
TIAOCKOCTH TpaddUK AMHEHHO- I'0 YpaBHEHHd C AByMd

IIepeMEHHBIMHU; IIOAB3YACh TI'pa- (PUKOM, IIPUBOINUTH
mpuMephl pPelleHUs ypaBHeHHd. Haxomurth pelreHue
CHUCTEMBl [BYX AMHEHHBIX ypaBHE- HHH C [OByMd
e peMeHHBIMH.

CocTaBiIATh M pemaTh YpaBHEHHE HAM CHCTEMY yPaBHE -
HUH II0 YCAOBHIO 33a/a4M, HWHTEPIPETHPOBaTh B
COOTBET- CTBHHM C KOHTEKCTOM 3a/a4H IIOAYyYE€HHBIH

pe3yAbTaT




Koopayuuatet KoopnuHnaTta To4YKH Ha IIPAMOH. M300pakaTe Ha KOOPAWHATHON IIPIMOM TOYKH, COOT-
¥ TpadovKiL. YHCAOBBIE TIPOMEXKYTKHA. Pac- | BETCTBYIOIIME 3a0aHHLIM KOOPAMHATAM, AY9H, OTPES3-
DymKuym CTOSIHHE MEZKAY ABYyMd TOYKAMH K{, WHTEPBAAbl, 3aIllMCbIBATh UX Ha aArebpauntiecKoM
(249) KOOPAWHATHOMN ITPAMOM. S3BIKE.
Ha3Banmne pasgena

(Temb) OcHOBHBIE BUIBI 1eATeIbHOCTY 00yYarommxcst

(amcr10 9acoB)

OcHOBHOE cogep>KaHe

[IpamoyroabHad cucreMa Koop-
JOUHAT Ha IIAOCKOCTH. IIpumepsl

rpadHKOB, 3a/IaHHBIX
dopmyaa- MH. Yrenue
rpacuKOB peaab- HBIX
3aBHCHMOCTE M.

[Mouarue dyakuuu. I'padux

dyakyu. CoiicTBa (OYHKIIUH.
MAunetinaga dyuknug. IlTocrpoe-

HUe rpadHKa AUHEeHHOH (DbyHK-
muu. 'pacduk pyHKIMN § = X

OTMeuaTh B KOOPAVMHATHOM IJIOCKOCTM TOYKH I10 3aaH-
HBIM KOOPAWHATAM; CTPOUTEH I'PA(UKU HECAOXKHBIX 3a-
BHCHMOCTe#, 3aJaHHBIX (POPMYyAaMH, B TOM YHCAE C II0-
MOIIIBIO TU(PPOBBIX Aa60PATOPUIL.

IIpMeHATH, M3y4aTh HpeuMyIlecTBa, MHTepHpeTHUpO-
BaTh IpapUdeCKUil criocod IMpeacTaBACHUS U aHAAM3aA
pPasHo06pa3HO KU3HEHHOM HH(POPMAITHUH.

OcBanBaTh IIOHATHE (PYHKIIMH, OBAAEBaTh (PYHKIIHO-
HaABHOM TEPMHUHOAOTHEH.

PacriosHaBaTh AMHeMHy0 (yHKIMIO y = kx + b, omm-
chIBaTh €€ CBOMCTBA B 3aBHCHUMOCTH OT 3HaYeHMHA
K03~ (PUIIMEHTOB k U b.

Crpontpk rpadpmkm AuHeMHHON QPyHKIINY, QYHKIIUHN | = X

Vcromp30BaTh M@ POBBIe Pecypchl OAsl IIOCTPOEHUST
rpaduKOB (PYHKIUH 1 U3y4eHUS UX CBOHCTB.
IIpuBOoAuTH, IPHMEPBI AMHEHWHBIX 3aBUCHUMOCTEN B pe-

AABHBIX TIPOLIECCAX U ABACHHUAX




IloBTOpeHMe
¥ 00001mIeHME
(6)

[ToBTOpPEHUE OCHOBHBIX
TIOHSATUH W METOMNOB Kypca 7
KAaacca, 0000- meHne 3HaHui

Br10mpaTh, NpHMeHSTh OIleHMBaTh CII0CO0BI CDABHEHUS
4HuceA, BBIYHMCACHUH, IIpeoOpa3oBaHUM BBIpaKeHHH,
pe- LIeHUd ypaBHEHUH.

Ocy111ecTB/IATE CAaMOKOHTPOJIb BEITIOAHSEMBIX € HCTBHI
M CaMOIIPOBEPKY pe3yAbTaTa BBIYHCACHHH, ITpeoOpaso-
BaHUH, IOCTPOEHUH.

Pemrats 3agauv U3 peaAI:HOfI 2KHU3HU, IIPpUMEHATHh MaTe-
MaTHUYeCKMe 3HaHWMA [OAd PEIICHUd 3ada4d N3 APYyrux
IIpeaAMETOB.

PemaTte TekcToBBIe 3amady, CpaBHWMBaTh, BBIOMpaTh
CIoco0bI pelIe HUd 3a1aqu

8 Kknacc (He meHee 102 v)

HasBaumne
pa3zena (TempbI)
Kypca (9vcjI0 9acoB)

OcHoBHOe cozrep>KaHMe

OcHOBHBIE BUIbI 1eATeIbHOCTY 00yYaromxcst




Uneia M BbIYMC-
nennsa. Ksangpart-
HbIe KOPHU

KBazmpaTHBIE KOpPeHb U3 YHCAA.
[Mousatue 06 HPpPAIIHOHAABHOM
qucae. [le CATHYHBIE ITPUOATIIKe-

®opMy IMpPOBATh OIIpeeieHNe KBaAPATHOTO KOPHS H3
qncaa, apudMeTHYeCKOro KBaJAPaTHOIO  KOPHSI.
IIpuMeHsiTH OIlEpPAIINIO0 U3BACYEHHUS KBAIPATHOTO

(15 u) HUS UPPallMOHAABHBIX YHCEA. KOPHSI M3 4YHCAQ, WCHOJIb3ysd INPH HeOOXOIUMOCTH
HeticrButeAbHbIE unicaa. Cpas- Ka/IbKYJIsI- TOP.
HEHHE OE€HCTBUTEABHBIX YHCEA. OneHnBaTh KBaAPATHbIE KOPHU IEABIMU YHCAAMU U [e-
ApudmeTude CKut CATHYHBIMHU IPOOSIMHU.
KBapaTHbIH KOpPEHBD. CpaBHMBATh M YIOPAOOUMBaATh PAlliOHAABHBIE U Hppa-
YpaBuenue Buma x2 = a. IIMOHAABHBIE YHCAQ, 3alIHCAHHBIE C ITIOMOIIBIO KBaapaT-
CpoiictBa  apudMeTHYECKUX HBIX KOPHEH.
KBa- JPATHBIX KOpHeii. I/Iccnex[osgn, ypaBHEHHE X2 = 4, HaXOOUTHb TOYHBIE U
Ipeobpasosa- Hue wumcaopprx | PHOAMKEHHDBIE KOpHH 1pH a > 0. .
. WccnnemoBaTh CBOVICTBA KBaApaTHBIX KOPHEH, ITPOBOLIS
BBIPAXKCHHU, CO-  JEpKAallHX YHCAOBBIE 9KCITE PUMEHTBI c HCIIOAB30BaHUEM
KBaZpaTHbIE KOPHU KaABKyAd- TOpa (KOMITBIOTEPA).
[Ioka3bIBaTh CBOVICTBA apu(dMeTHYIeCKHUX KBaIPaTHBIX
KOpHEI; IPUMEHATD UX AL IIpeobpa3oBaHus BbIpaKe-
HUH.
Ha3zBaumne
pa3aesa (TeMbI) OcHOBHOe cojep>KaHMe OcHOBHBIE BU/IbI I€ATEIHHOCTI o6yqa101_uuxc;1

Kypca (4mc10 JacoB)




BpImoIHATh HpeoOpa3oBaHMsI BBIPAKEHHH, COJEpKa-
X KBaJpaTHble KOPHHU. BbIpazkaTb IlepeMeHHbBIE U3
reoMeTPHUYeCKUX U (PU3HNYeCKUX (DOPMYA.

BhramoiaTe 3HaUeHMsI BRIPAsKEHHUY, COZePXKAIINX KBa-
[paTHbIe KOPHH, UCIIOAB3Ys IIPU HEOOXOAUMOCTH KaAb-
KYASITOD.

Vlcrioib30BaTh B XOZIe pPeIlleHUs 3a1ad SA€ MeHTapHbIE
IIpeCTAaBACHUS, CBdA3aHHBIE C [IPUOAMIKE HHBIMU
3Ha4e- HUSAMU BEAHUYHH.

3HAKOMUTBCA C VICI‘OPVIeﬂ Pa3sBUTHUA MaT€ MaTUKU

Ywcma v BbIUmC-
neaus. CTereHb
C LIeJIBIM II0Ka3a-

TesieM
(7=)

CTeIeHb C IIeABIM IT10Ka3aTEeAEM.
CraHgapTHas 3aIlHuCh YHCAA.
Pazmeprl 06BEKTOB OKPYzKaIO-
Iero Mupa (0T dAe MEHTAPHBIX
YaCTHUIL 0 KOCMHYECKHUX OOBEK-
TOB), JAUTEABHOCTD IIPOIIECCOB B
OKpYzKalolIeM MHpE.

CBolicTBa CTEMEHHU C ILIEABIM ITO-
KasaTeAeM

DopMyMpOBaTh OIIpeiesleHNe CTEIIEHH C IIeABIM I10Ka-
3aTeAeM.

IIpencraBimsiTh 3ammch OOABIIINX M MaABIX YHCEA B CTaH-
naptHoM BHuAe. CpaBHMBATh YHCAA U BEAUYHUHBI, 3AIIH-
CaHHBIE C HCIIOAB30BaHUEM crerieHH 10.
Vcrno1p30BaTh 3aIIMCh YHCEA B CTAHAAPTHOM BHE AT
BbIpasKeHUS pa3MepoB 00bEKTOB, JANTE ABHOCTH
Iporec-

COB B OKPY?KaIOILIIEM MUpE.

®opMy/MpoOBaTh, 3alMCbIBaTh B CMMBOIMYeCKO ¢op-
Me U WUIIOCTPUPOBATh IIpMMepaMy CBOHCTBa CTEIIEHU C
e ABIM ITOKA3aTEAEM.

IIpuMeHSITH CBOVICTBA CTEIIEHH [Ad IIpeoOpasoBaHUI
BbIpaK€HUH, coAep:KallluX CTeIeHH C  IEABIM
IIoKa3aTe- A€M. BBINOJIHATE OEVCTBMS C YHCAAMH,
3allMCaHHBIMH B CTaHIAPTHOM BHE (YMHOXKEHHE,
[eAeHHE, BO3BEIEHHUE B CTEIIEHb)




Anrebpanueckne

KBagpaTubiit TpéxuseH. Pazao-

Pacrmo3HaBaTh KBaJ.'[paTHBIfI Tpe XYA€H, yCTaHaBAUBATH

;BIPa)KeH"ﬂ; KEHME KBaIPATHOT'O TPEXYACHA | BO3MOXKHOCTH €T0 pA3AOKEHHUS Ha MHOXKHUTEAU.

T;.gigf:}llﬁm Ha MHOXKHUTEAU PackragpIiBaTh Ha MHOXKMTEIM KBAAPATHBIH TPEXYIAEH

G ) C HEOTPHULIATEABHBIM JUCKPUMUHAHTOM

ArnreGpanveckne Aare6pamyeckass npobe. [orry- 3anmceIBaTh aareOpaudeckue BbIpakeHusd. HaxoguTth

BbIpasKeHWMs. CTEMEBIC SHAYCHMA 00AaCTb OIIpEeIeACHHS PAIlMOHAABHOTO BBIPasKeHHH.
IIepeMEeHHBIX, BXO X B

Anrebpandeckast p ’ AETIL BBINOIHSTH YHCAOBBIE ITO/ICTAHOBKH U BBIYMCIITH 3Ha-
asrebpandyecKre BbIPasKeHUS.

apo6s (15 1) OCHOBHOE CBOHCTRO yeHue ApoOH, B TOM YHUCAE C IIOMOIIBIO KAABKYASITOPA .

aarebpandeckoit npo6u. Cokpa-
mieHue apobeii.

ChozKeHHe, BBIYUTAHHE, YMHO-
JKeHUE U OeAeHHe asrebpande-
ckux npobeti. ITpeobpazoBanue
BBIPaK€HUH, Coie pKallux
aare- 6pandeckue apobu

DopMyMpOBaTH OCHOBHOE CBOMCTBO aAreOpandeCKoH
OpoOH M MPUMEHSTH €T0 A IIPeo0pa3oBaHud Apobe .
BbIIIOIHSTH JIEVICTBUS C aATeOpandeCcKUMH ApPOOSIMU.
[TpuMeHATE TIpeoOpa3oBaHHS  BBIPAKEHHH  Oad
pelleHuda 3amad. BeIpakaTh IepeMeHHbIe U3 (hOpPMyA
(dbmn3uyue- CKHUX, TE€OMETPUUYECKHUX, OITHCHIBAIOIIINX
OBITOBBIE CHUTYaA- IIHH)




YpaBuenus u KBanpartHoe ypaBHEHHE. Pacnio3HaBaTh KBaApaTHbIE YPABHEHUS.
HEPaBeHCTBA. Hermoa- Hoe KBaapaTHOE 3anmceiBaTh (popMyJsly KOpHeH KBagpaTHOI'O ypaBHeE-
Ksasipatarre ypaBHeHne. PopMysa KOPHEH | Hus; permaTh KBagpaTHbIE ypaBHEHWUs — IIOAHBIE H He-
ypaBHeHWMsI KBaIpPaTHOTO YpaBHEHHUS. TIOAHBIE.
(15 1) Teopema . Buera.  Pemenue IIpoBOANMTE IIPOCTEFIIIINE MCCTIeTOBAHMS KBaIPATHBIX
YPaBHEHHM, CBOMALUMX- Cs K | ypaBHEeHHIA.
KBaJpaTHBIM. IIpocreiine PemiaTe ypaBHeHWMs, CBOAdIIMECH K KBaJPaTHBIM, C II0-
APOGHO-paLiOHAABHEIE MOIIIBIO TPpe06pa30BaHUM U 3aMeEHO 1€ peMEHHOM.
ypaBHE- HUS. HaG/romates v aHa/mM3MpoBaTh CBA3b MEXKAY KOPHAMH U
PemreHne TeKCTOBBIX 3a/1a4 C I10- | koochUIIME HTAMH KBAAPATHOTO YPABHEHUS.
MOLLBIO KBAJPATHBIX YPaBHEHUH | dopmysmpoBaTs TeopeMy Brera, a Takke 06paTHYIO
TeopeMy, IIPHMEHSTH OSTH TEOPEMBI A peIlle HHS
3azad.
Ha3Baumne
pa3neia (TemBI) OcHoBHOe comep>kaHe OcHOBHBIE BUIbI IeATeIbHOCTY 00yYaromxcst

Kypca (9vcI0 9acoB)

Pernate TekcroBbIe 3amaun asrebpandecKUM CII0CO0OM:
IIEPEXOIUTE OT CAOBECHOM (DOPMYAHUPOBKH YCAOBUSI 3a-
a9y K aAreOpandecKod MOAEAU IYyTEM COCTABAEHHS
YpaBHEHHSI; PEIIATh COCTABACHHOE YPaBHEHHUE ; HHTED-
IIPETHUPOBATEL PE3YABTAT.

3HaKOMUTHCSI C UCTOPYMeN Pa3BUTHSA aATeOphl




VYpaBuHeHMs "
HepaBeHCTBa.
CucreMsl ypaBHe-
Hui (13 9)

AMHENHOE ypaBHEHHE C OBYMS
IepeMeHHBIMH, €ro TIpadUK,
IIpPUMEPBI PEIeHNd ypaBHEHUH
B LIEABIX YHCAAX.

Pemrenne cucrem OByX AMHEHU-
HBIX YPaBHEHHUH C AByMd IIEpe-
MeHHBIMH. [IpuMepb! penleHuUs

CHUCTEM HEAUHENWHBIX
YpaBHEHUU c JAByM
e pe MEHHBIMU.

I'pacduyueckas HHTEpPIIpETAIINS
YpaBHEHUA c OBYM S
IIEPEMEHHBI- MH H CHCTEM
ypaBHEHUU c OByM S
e peMeHHBIMHA.

Pemrenne TeKCTOBBIX 3aa4 C IO-
MOIIBIO CUCTEM yPaBHEHUH

Pacnno3zHaBaTh AMHEHBIE YPABHEHHUS C ABYMS II€PEMEH-
HBIMH.

Ctpouth rpadPuKi AMHEHHBIX YpaBHEHUH, B TOM YHCAE
VICIIOJIB3Y s I POBBIE pecypchl.

PasmmaaTe mapasseAbHBIE U I1€ PECEKAIOIMeE Cd ITPAMBIE
110 UX YPABHEHHUSAM.

Pemmate cucTeMBbl ABYX AWHEWHBIX ypaBHEHUH C AByMS
IIe pe MEHHBIMH ITOJACTAHOBKOM U CAOXKEHUEM.

Pemate mpocreiimine CHCTEMBI, B KOTOPBIX OIHO H3
YPaBHEHUH HE ABAIETCA AMHEHUHBIM.

IIpuBoauTe rpadmuecKyro WMHTepHpeTalMIi0 pellle HUsd
YpaBHEHHd C [OByMsS II€PEMEHHBIMH M CHCTEM
YPaBHEHHH C ABYyMS I1€PEMEHHBIMH.

PemraThs TekcToBBIE 3aaUmM aAI‘eraI/I‘-ICCKI/IM crrocobom

VYpaBHeHMA 1
HepaBeHCTBa.
Hepasencrsa
(12 g)

YucaoBbIe HEpPaBEHCTBA U UX
CBOMCTBA.

HepaBeHCTBO C OgHOU II€epeMeH-
HOH. AuHeliHble HepaBEHCTBA C

DopmypoBaTh CBOVICTBA YHCAOBBIX HEPABEHCTB, HA-
AIOCTPHPOBATh UX HA KOOPAWHATHOM IIPSIMOIi, JOKa3bI-
BaTh aArebpanyecKu.

IIpuMeHSTH CBOVICTBA HEPABEHCTB B XO/I€ PEIIICeHUT
3aad.

OJTHOM II€PEMEHHOM U UX pellle-
Hue. CUCTEMBI AMHE MHBIX Hepa-
BEHCTB C OHOMU II€PEMEHHOMN U
UX pellleHUe.

H300pazkeHre pelleHUs ANHE H-
HOT'O HEPaBE€HCTBA U HUX CUCTEM
Ha YHCAOBOM NPAMOM

Pemrate AvHeHHBIE HepaBeHCTBA C OMHOU e peMeHHOH,

n300pazkaTh pellleHre He paBeHCTBA Ha YHCAOBOH ITps-

MOH.

PemraTte CUCTEMBI AMHEMHBIX HEPABEHCTB, N300pazkaTh
pelleHNe CUCTE MBI HEPABEHCTB HA YHCAOBOM IIpaMOM




DyHKIMN. [Touarue pynkiny. OdaacTb Vcriop30BaTh (DYHKIIMOHAABHYIO TEPMWHOJIOTUIO W
OcHOBHBIE OIIpeIe A€HUS U MHOXKECTBO 3Ha- | CUMBOJIMKY.
HOHATHUA yeHU# pyHKIIHH. CIIoco6BI BeranonaTe 3HaveHMA (DYHKINH, 3a1aHHBIX (DOPMyAsaMHU
3ama-
(59 HUd PYHKIIUH. (mpu HEOOXOOMMOCTH HCIIOAB30BATh KAABLKYASITOP); €O-
I'pacduk dyrxiuu. CroiictBa CTaBJIATH Ta0 I 3HAYeHMT (DYHKIIUH.
dyHKIINH, UX OTOOpazKeHHE Ha CrpowuTth 10 TOUKaM rpadpmkm OyHKIIHHA.
rpaduke OmmceIBaTh CBOVICTBA (DYHKIIMK Ha OCHOBe eé rpaduye-
CKOT'0 ITPEICTaBAE€HHUH.
Vcnonp30BaTh (OYHKIIMOHAABHYIO TEPMWHOJIOTUIO W
CHIMBOJIVIKY.
MccnemoBare mOpuUMephl  IpadHKOB,  OTPaZKAIOIIUX
peasb- Hble Ipollecchl U daBAeHUd. IIpuBogmts
IpuMephbl IIPO- II€CCOB U SBACHHH C 3aJaHHBIMU
CBOMCTBaMH. Wcnons3o0BaTh KOMIIBbIOTepHBIe
IPOTPaMMBI JIAS II0- CTPOeHHUS I'PadHUKOB (PYHKIIHH U
U3ydeHUST UX CBOHCTB
DyHKIMN. Yrenue u niocrpoeHue rpadukoB | Haxomuts ¢ momompio rpadpmka OYHKIIMY 3HAYEHUE OJI-
YwncmoBelie dyukuuii. [Ipumepsl rpadHKOB HOH M3 paccMaTpHBaeMbIX BEAWYHH I10 3HAYEHUIO IPY-
dyHKIMN (PyHKIIHHE, OTPasKAIONINX PEaAb- roii.
9u) HBbIE ITPOIIECCHI. B HECAOXKHBIX CAydasx BbIpaXkaTb (pOpMYJION 3aBMUCH-

@DYHKIINH, OIUCHIBAIOIINE IPI-
MyIO ¥ OOpaTHYIO ITPOTIOPIIHO-
HaABHBIE 3aBUCHUMOCTH, UX I'pa-
duku. T'unepboaa.

MOCTBb ME€2KXy BEANYHMHaMU.
OmmceIBaTh XapaKTep UBSMEHEHUA OMHOU BEAUYUHBI B
3aBHCHMOCTH OT USMEHECHHA }.'[pyI‘Oﬁ.




HasBanne
pa3zzena (TembI)
Kypca (91ciI0 JacoB)

OcHoOBHOe cojep>KaHMe

OcHOBHBIE BUIbI 1eATeIbHOCTM 00yYaromxcst

I'paduk dysrium y = x2.
dyaruyn y=x2, y=x3,y=x,y =

Pacrio3HaBaThe BHABI u3ydaeMbIX (pyHKIWi. [lokasbl-
BaTh CXeMaTWYecKV ITI0AOXKEHHE Ha KOOPAUHATHOH IIAO-
CKOCTH TI'paduKoB (PYyHKIIUHE Buaa: y = x2, y= x3, y = x,

X ; rpadudecKoe peIleHHe
ypaBHEeHHMU u cucrem | Y=Y
ypaBHeHu# Vcnone3oBate (yHKIIMOHANBHO-Tpaddecke Ipes-
CTaBJIEHVSI IASI PEIIIe HUS M MCCAE JOBAHUS YPaBHEHUH U
CHCTEM ypPaBHEHUH.
IIpuMeHATH NP POBBIE pecypchl AT IIOCTPOEHHS Tpa-
¢$puKOB (PyHKIIHNH
IloBTOpeHmMe [ToBTOpEHHE OCHOBHBIX Bp10upaTh, IpMMeHATH, OLleHMBAaTh CII0CO0bI CDABHEHUA
¥ 00001IeHIe MOHSTHI 1 METOJOB KypcoB 7 1 | 9HCEA, BBIYUCACHMH, Npeo6pasoBaHUH BbIPasKEHHH,
(64) 8 KAACCOB, 0000IIeHUE 3HAHUH pe- MICHN ypaBHEHAH.

Ocy111ecTB/IATh CAMOKOHTPOJIb BBITIOAHSEMBIX € HCTBHI
M CaMOIIPOBEPKY pe3yAbTaTa BBIYHCACHUH, IIpeobpaso-
BaHUU, IOCTPOEHUH.

Pemmtate 3amaum M3 peasTbHOV XKM3HM, IIPUMEHATH MaTe-
MaTH4Y€CKUE 3HaHUSA JAd PELIeHUd 3aJad U3 APYyrux
IpeaMeTOB.

Permmatp TeKCTOBBIE

CIIoCcoObI PEemIeHUA 3aa49un

3aa4y, CpaBHHUBAaTb, BBIOMpaTh

9 knacc (He meHee 102 v)




pa3saesia

Ha3zBaumne
(TempbI)

Kypca (91ciI0 JacoB)

OcHOBHOE coxeprKaHne

OcHOBHBIE BUOBI IeATEIbHOCTU o6yqalou_mxc;1

Umncia v BeIUmc-

nenust. devicrBu-
TeJTbHbIE UMcIa

99

PannonaarsHBIE YHCAQ, HPPALIH-

OHAaABHBIE YHCAQ, KOHEYHBIE U
OeCKOHEYHBIE [€CATUIHbBIE APO-
0u. MHOXKECTBO [eMCTBUTEADL-
HBIX 4YHCEA; OeHCTBUTEABHBIE
YyrcAa Kak 0€eCKOHEYHBIE 1€ Cs-

TUYHBbIE Apobu. BzanmMHO omgHO-
3HAYHOE COOTBETCTBHE MEIKIY
MHOZKECTBOM 1€ HCTBUTE ABHBIX
YHCEA U MHOZKECTBOM TOYEK KO-
OPAUHATHOMN IPAMOH.
CpaBHeHUE AeHCTBUTEABHBIX YH-
cea, apudMeTHYIeCKHe e iCTBUSA
C neHACTBUTE ABHBIMH YU CAAMH.
[Tpubank€HHOE 3HAUEHUE BEAU-
YHHBI, TOYHOCTDb IPUOANIKEHHUS.
OxpyraeHue yucea. [Ipukuaka u
OILIeHKa Pe3yABTATOB BBIYMCAE-

Pa3BuBaTth IpencraBjIeHMs O 9HCAaX: OT MHOXKECTBa

HaATYPAABHBIX YHCEA IO MHOZXKECTBa NEUCTBUTEABHBIX
YHCEA.

O3HAaKOMUTBHCA C BO3MOZKHOCTBIO IIPpEACTABACHUA aeu-
CTBUTEABHOT'O YHCAA KAK 0€CKOHEYHOHN e CATUIHOU Apo-
6I/I, IpUMEeHATh O€CATUYIHBIC HpI/I6AI/I}KeHI/I${ panrioHaAb-

HBIX U UPPAIlIOHAABHBIX YHCEA.
M300pa>kaTe 1€ ICTBUTEABHBIE YU CAQ TOYKAMU KOOPH-
HaTHOU IpaMOH.

3anmceIBaTh, CpaBHUBATh M yIIOPAJ0YMBATh 1€ HCTBH-
TeABbHBIE YHCAA.

BbInmostHATE, coueTas yCTHBIE U ITHMCBMEHHBIE IIPUEMBI,
apudmMeTHdecKye AeVICTBUS C PAllMOHAABHBIMHU YHCAQ-
MH; HaXOOUTh 3HAYEHH CTEIIEHEH C [IEABIMH IT0Ka3aTe -
ASIMU M KOPHEH; BRIMUMUIATH 3HAU€ HUS YHUCAOBBIX BbI-
PazKeHHH.

ITosyunTs mpencraBsieHve 0 3HAYUMOCTH A€ HCTBHUTEAD-
HBIX YHCEA B IIPAKTUYECKON NEeATEABHOCTH Y€AOBEKA.




HUH

Amaym3upoBaTh ¥ IeJ1aTh BBIBOIOBI O TOUHOCTH IIPUOAM-
JKEHUS NeHWCTBUTEABHOIO YHCAA IIPU PELIEHUHU 3a1ad.
OKpyDIATh € ICTBUTEABHBIE YHCAQ, BBIIOJIHATH IIPH-
KUKy pe3yAbTaTa BBIYMCACHHM, OIeHKY 3Ha4YeHM
YUC- AOBBIX BbIpazke HUM.

3HaAKOMUTHCA C VICI'OPVIeﬂ Pa3BUTHA MaT€ MaTHUKHU

HasBanne
pa3zena (TeMBI)
Kypca (9vcI0 JacoB)

OcHoBHOe comep>kaHMe

OcHOBHBIE BUIBI AeATETEHOCTV 00y Jarommyxcs

YpaBuHeHMs

V1 HepaBeHCTBa.

YpaBHenMA
C OJTHOM
IepeMeHHO
(14 g)

AuHelHOe ypaBHeHUE. PenteHue

YPaBHEHUH, CBOAAIIMUXCI K AU-

HEWHBIM.

KBanpatHoe ypaBHeHuUe. Perne -
HHE YPaBHEHUM, CBOAIIINXCHA

K KBaJpaTHbIM. BukBanpaTHbie
YpaBHEHHH.

[Tpumepsl pelieHUud ypaBHEHUNU
TpeThbeH U 4eTBEPTOU cTerieHeH
pa3A0KeHHEM Ha MHOXKHUTEAH.
Pemrenne  gpoOHO-palioHaAb-
HBIX YyPABHEHHUH.

PemreHne TeKCTOBBIX 3aa4 aare-
OpauyeCKUM METOI0M

OcBanBaTh, 3aII0MMHATH M IIPUMEHSTh Irpadydeckre
MeTOAbI IIPH PelLIeHUU YpaBHEHU, HEPaBEHCTB U UX
cu-

CTEM.

Pacrio3HaBaTh IieAble U IPOOHBIE YPaBHEHHUSI.

PermaTe /mMHeVIHBIE VI KBapaTHbIE YpaBHEHM:A, ypaBHE -
HUS, CBOALIIMECS K HUM, ITPOCTeHIIe APOOHO-paIro-
HaAbHBIE YPaBHEHUH.

IIpensaraTh BO3MOZKHBIE CIIOCOOBI PEIIIe HUS Te KCTOBBIX
3a7a4, 00Cy>KIaTh MX ¥ pelllaTh TEKCTOBBIE 3afadM pas-
HBIMH CITOCOOaMHU.

3HAKOMUTBCSI C UCTOPVeNT PA3BUTHSA MaTeMaTHKHU




YpaBueHMs
v HepaBeHCTBa.
CucreMsl ypaBHe-

HUM
(14 g)

AMHEeWHOE ypaBHEHHE C ABYMS
nepeMeHHBIMHU U ero I'padHK.
Cucrema IByX AMHEHHBIX ypaB-
HEHUH C AByMd II€pPEMEHHBIMH U
eé pemreHue. Pemrenue cucrem
[BYX yPaBHEHHI, OJHO U3 KOTO-
PBbIX AMHEHHOE, a Ipyroe — BTO-
PO CTeIIEeHH.

I'pacdrueckas HHTePHIpPeTALINT
CHCTE€MBI yPaBHEHUH C IByMS
ePeMEHHBIMH.

OcBanBaTh ¥ IPMMEHSATD IIPHEMBI Pe L€ HUS CHCTE MBI

[BYX AMHEHWHBIX YpaBHEHHUH C ABYMH Il€ pEMEHHBIMHU U
CHCTEMBI IBYX YPaBHEHHUH, B KOTOPBIX OJHO YpaBHEHHE
He gBAdeTCd ANHEHHBIM.

Mcnonp3oBaTth (OYHKIIMOHAABHO-TpaUYECKHUE  IIPEeI-
CTaBA€HHUS [IAF pelIeHMsI Y MCUIeI0BaHMs YPaBHEHUN U
CHCTEM.

Anaym3upoBaTh TEKCTBI 3a7a4, pelIaTh UX arebpande-
CKHM CIIOCOOOM: IepexoanTh OT CAOBECHOM hopMyAar-
POBKH YCAOBHS 3aa4d K aAredopandeCcKol MOIEAH ITy-

TEM COCTaBA€HHS CHUCTEMBI YPaBHEHHH; pemiaTh COCTaB-

PelreHue TEKCTOBBIX 33129
aare- OpauyeCKUM CII0CO60M

AEHHYIO CUCTEMY YPaBHEHUH; MHTepHpeTpoOBaTh pPe-
3yABTAT.
3HaKOMUTHCSI C UCTOPYeN PA3BUTHS MaTeMaTHKHU




YpaBHeHMsA 1

YucaoBbIe HEpaBEHCTBA U UX

qI/ITaTb, 3anvcpiBaTh, IIOHMMAaTh, WVHTEPIIpEeTHMpPOBaATh

HepaBeHCTBa. CBOMCTBA. HEepPaBEHCTBA; HCIIOAB30BaTh CHMBOAUKY u
Hepasencrsa AvHeiliHble  HepaBeHCTBA C T€ PMUHOAOTHIO. BoimoHSTH npeobpazoBaHug
(16 1) omHON  mepeMeHHOH U ux HEPaBEHCTB, MCIOJb30BATh AL npeobpazoBaHus
pemesHue. CUCTEMBI AMHEHHBIX CBoicTBa YHMCAOBBIX HepaBeHCTB. Pacrio3HaBath
HEepPaBEHCTB c OTHOM AWMHEeMWHBIE UM KBaJpaTHble HepaBeHcTBa. Perars
mepeMeHHOH U UX pellle- HHUe. AVMHEHHBIE  HEPaBEHCTBA, CHUCTEMBI AWHEeWHBIX
KBazpaTHble HepaBEHCTBA U UX HEPaBEHCTB, CHCTEMBl HEPABEHCTB, BKAIOYAIOIINIX
peleHue. KBa- ApaTHOe HEPaBEHCTBO, U pellaTh HX; 00Cy>KHaTh
Ipacuyeckas HHTEPIIPETAIIHUS I10Ay- 9C€HHBIC PCIICHHS.
HepaBeHCTB M CHCTEM Hepa- M300pakaTs peLueHvHe HepaneHCTBa U CHCTeMbI Hepa-
BEHCTB C [BYMS T1€ PeMeHHBIMI BEHCTB Ha YHCAOBOH IIPSIMOM, 3ammchIBaTh pelIeHHe C
TTOMOIITBI0 CUMBOAOB.
Perratn KBapaTHbIE HepaBeHCTBA, HUCIIOAB3YS
rpaduye- CKue IIpeaCcTaBACHUL.
OcBamBaTh M INPVMMEHATh HEPABEHCTBA IIPH pPEIIeHUM
Pa3AWYHBIX 331a4, B TOM YHCAE€ IPAKTUKO-OPHEHTHPO-
BaHHBIX
@yHKIUN KBanpartnunaa QyHKIug, eé PacniossaBare BUAB!I U3ydaeMbIX (DYHKIIHH; MIUIIOCTPU-
(16 1) rpacduk u cBoiictBa. [Tapaboaa, poBaTh cxeMaTM4ecKy, OOBSICHATH PACIIOAOKEHHE Ha

KOOPIMHATHI BEPIIUHEI I1apabo-
ABI, OCb CHMMETPHH 1apabOoABbI.
CreneHHble (DyHKIIMH C HATYy-
PaABHBIMU ITOKa3aTEAIMU 2 U 3,
ux TrpauKd U  CBOMCTBA.
I'pacdukn byHKINHA: | = kx,

ky=kx+b,
y=, y=ax?

X

y=ax3,y=x, y'v—rx

KOOPAUHATHOH ITAOCKOCTH I'papuKoB (pyHKIINH BHIA:
ky=kx, y=kx+b, y=
, y=ax?, y=ax3,
x
y = xK,_y = X B 3aBHCHMOCTH OT 3HadeHHH Ko3ddu-
IINE€HTOB; OITMCHIBATE UX CBOICTBA.
Pacrro3HaBaTh KBaAPATHYHYIO0 (DYHKITHIO II0 (hOpMyAe.
IIpuBoauTH IpVMMephbl KBaAPATUYHBIX 3aBHCHMOCTEH
U3 peaAbHOU KWU3HU, (PU3HUKHU, T'€ OMETPHH.




HasBanne
pa3zzena (TembI)
Kypca (91ciI0 JacoB)

OcHoOBHOe cojep>KaHMe

OcHOBHBIE BUIbI 1eATeIbHOCTM 00yYaromxcst

BeIsaBisITE U 0000111aTE OCOOEHHOCTH I'paduKa KBajpa-
TUYHOM yHKIIMHU | = ax? + bx + c.

Crpoute ™ w300paXkaTb cxeMaTW4ecKu TIpadUKU
KBagpa- THYHBIX (YHKIWUH, 33JaHHBIX (opMyraMHU
BUAa Yy =ax?, y=ax2 + q, y=a(x + p)2, y=ax? + bx + c.
Anarm3upoBaTh ¥ IPUMEHATH CBOVICTBA H3yYE€HHBIX
bYHKIIMH AT UX IIOCTPOEHHUS, B TOM YHCAE C IIOMOIIIBIO

U(POBBIX PECYPCOB

UncioBbie mocie-
JI0BaTEIbHOCTHU
(15 a)

[TousaTHE YHCAOBOH ITOCAEIOBA-
TEABHOCTH.
3amaHue 1ocAe0BaTE ABHOCTH
PEKYPPEHTHOH dopmynoit
U popMyAO#i n-To YaeHa.
ApudmeTnyeckas U IeOMeTpPH-
yecKasl IMIporpeccuu. PopMyAbl
1-T0 YA€HaA apU(pMeTHIECKOH U
reOMETPUYECKON  IIPOTPECCUl,
CYMMBI IIEPBBIX 1 YACHOB.
N306pazkeHre YAEHOB apudme-
TUYECKOH M TI€OMeTpPHYECKOH
IIPOTpPecCuil ToUKaMH Ha KOOp-
JOUHATHOM ITAOCKOCTH.
AMHEWHBI M OKCIIOHEHIIUAAB-
HBIN POCT.
CAOZKHBIE IIPOIIEHTHI

OcBamBaTh M HPUMEHSATh HHIEKCHBbIEe 00O3HAUEHUd],
CTPOUTH pedeBble BBICKA3bIBAHMA C MCIIOAB30BAaHHUEM
TE€ PMHHOAOTHH, CB3aHHOM c TIOHATHEM
IIOCAE€ JOBATEAB- HOCTH.

AHa/m3upoBate QOPMYAy 1-TO YAE€HA IIOCAEIOBATEADL-
HOCTH HAM PEKYPPEHTHYIO (DOPMYAY ¥ BBIYMCUIATH
YAEHBI  IIOCA€IOBATEABHOCTEH, 3aJaHHBIX ITHUMHU
dopMmyaamu.  YcraHaBIMBaTH  3aKOHOMEPHOCTH B
IIOCTPOEHUHU IIOCAE- JOBATEABHOCTH, €CAM BBINHCAHBI
M€ PBbI€ HECKOABKO €& YAEHOB.

Pacrio3HaBaTh apU(PMETHYECKYI0O U TI'€OMETPHYECKYIO
IIPOTPECCHH IIPHU Pa3HBIX criocobax 3aJaHus.

Perrath 3a1a4u C HUCIIOAB30BaHHUEM (POPMYA 1-T'O YAEHA
apu(MeTHIeCKO UM TeOMEeTPHYECKOH ITpOrpeCcCHH,
CyM- MBI II€PBBIX 11 YACHOB.

M300pakaTe YAEHBI IIOCAE€IOBATEABHOCTH TOYKaMH Ha

KOOPAWHATHOM ITAOCKOCTH.




PaccmaTpuBaTh IMpMMephl IIPOIIECCOB M SIBJIEHMII U3 Pe-
AABHOM KH3HH, HAAIOCTPHPYIOIINE H3MEHEeHHe B apud-
MeTHYeCKOH ITPOTPeCCHH, B T'eOMeTpHUYeCKOH ITporpec-
cHuH; U306pazkaTh COOTBETCTBYIOIIHE 3aBUCHMOCTH I'pa-
porrue cku.

Permrate 3amaun, CBS3aHHBIE C YHCAOBBIMH IIOCA€IOBa-
TEABHOCTSIMH, B TOM YHCAE 3a[a4{ U3 PeaAbHOH >KHU3HU
C HUCIIOAB30BaHUEM IU(MPOBBIX TEXHOAOTHH (3A€KTPOH-
HBIX TabAHI], T'padUUIECKOr0 KAABKYAITOpa M T.IIL.).
PenraTp 3aJa4dr Ha CAOXKHBIE€ IIPOIEHTHI, B TOM YHCAC
38184l M3 PEaAbHOM ITPAKTHKH (C HCIIOAB30BaHHEM
KaABKYAITOPA).

3HAKOMUTBCSI C MCTOPYMeN PA3BUTHE MaTeMaTHKHU

ITosTOpeHmMe,
00001IeHME,
cucTeMaTu3anms
3HaHWMI! (18 u)

Uncna v BBIUMCTEHMST (3aIINCh,
CpaBHEHUE, neficTBUg c
OeHCTBHU- TEABHBIMH YHCAAMH,
4pCcAOBas IIpsgMasi; ITPOIIEHTHI,
OTHOILIIE-  HUsd, IIPOIIOPIIUY;
OKpyTA€HHE, npubAMIKe HUE,
OIleHKa; pellle- HHE TeKCTOBBIX
3ama4 apudmMe-  THYECKUM
crioco6om)

OnepupoBaTh HOHATUSIMM: MHOXKE CTBO, IIOAMHOZKE CTBO,
oIlepallly HaJ MHOXKECTBaMH; WMCI0JIb30BaTh Irpaduye-
CKO€ IMPECTABACHHE MHOZXKECTB JAd ONHCAHHSA Peanb-
HBIX IIPOLIECCOB M SBACHUM, IIPH PEIUIEHUHU 3a1a4 U3
Opy- THUX yieOHBIX IIpeaIMeTOB.

AxTyasm3upoBaTh TEPMWMHOJIOIMIO ¥ OCHOBHBIE Jem-
CTBWMsI, CBsA3aHHbIe ¢ UMCIAMM: HAaTypPaAbHOE HHCAO,
IIPOCTOE M COCTABHOE YMCAQ, AEAHUMOCTBH HATypaAsbHBIX
4HceA, NPHU3HAKH OEAUMOCTH, LIEAO€ YHCAO, MOIYAb
4KcAa, OOBIKHOBEHHAS U e CATUYHAS APOOH, CTAaHOAPT-
HBIM BHA 4YHCAA, Aapu@METHYEeCKU#l KBaApaTHBIH
KOPEHB.




HasBanne
pa3zzena (TembI)
Kypca (91ciI0 JacoB)

OcHoOBHOe cojep>KaHMe

OcHOBHBIE BUIbI 1eATeIbHOCTM 00yYaromxcst

BBIIIOTHATE TOeVICTBMA, CpaBHWMBATh M YIIOPSATOYMBATH
4HCcAQ, TIPEACTAaBAATH YHCAA Ha KOOPAWHATHOH
IIPSIMOM, OKPYTASITH YHCAQ; BBINOJIHSATH IMPUKMOKY U
OIIeHKY pe- 3yAbTaTa BBIYHCACHUH.

Pemare  TekcroBble  3amaun  apHdMeTHIeCKUM
criocoboM. Pemars mpakTideckye 3amaun, COIe prKalliie
IpolleH-  TBI,  JOAH, 4acTH, BBIpaKaroIue
3aBHCHMOCTH: CKO- POCTb — BpeMsI — PAaCCTOSHHUE,
eHa — KOAWYe- CTBO — CTOMMOCTB, 00BEM paboThl —
BpeMs — IIPO- U3BOAUTEABHOCTD TPYAA.

Pa36uparth peasbHbIE JKU3HE HHbIE CUTyalluH, (POPMYJIN-
poBaTh UX Ha fA3bIKE MaTeMaTHKH, HaXOJUTh PEIeHUE,
IIPHUMeEHS MaTeMaTH4ieCKUH ammapar, MHTepIpeTupo-
BaTh Pe3yAbTAT

Asrebpanueckme  BBIpaXKeHMSI
(mpeobpazoBanme aarebpande-
CKUX BBIPAKE€HUU, NOIIYCTUMBIE
3HA4YEeHUS)

OrnepupoBaTh NOHATUSAMM: CTEIIEHD C II€ABIM ITOKa3aTe-
AeM, apudMeTHYeCKUH KBaapaTHBIM KOpPEeHb, MHOIO-
4A€H, aarebpandeckas Apobb, TOXKIECTBO.

BbINOJTHATE OCHOBHBIE AEVICTBMS: BBIIIOAHATH PACUETHI
no dopmyaam, IIpeobpPa3oBBIBATE IliEAble, IPOOHO-
pamnu- OHaAbHBIE BBIPAXKEHUA U BbIPAXKEHUS C
KOPHSMH, pea- AM30BBIBATh Pa3A0XKE€HHE MHOTOYAEHA
Ha MHOXKHTEAH, B TOM YHCA€ C HCIOAB30BaHUEM
dopMya Pa3HOCTH KBa- ApaTOB M KBaJpaTa CyMMBI U
pa3sHOCTH; HaxXOOUTb [0- IIyCTHMble 3Ha4YeHUI




e pe ME HHBIX OAS IOPOOHO-paIHo- HaABHBIX
BBIPaKEHUH, KOPHE M.

MognemipoBaTh C IIOMOIIBIO (DOPMYA PEAABHBIE ITPOIIEC-
CbI U ABACHUSA




®yHKOMMU (IIOCTPOEHHE, CBOM-
CTBa HM3y4eHHBIX (DYHKIINH; I'pa-
duueckoe pellleHHEe ypaBHEHUH
U UX CUCTEM)

OnepupoBaTe HOHATUAMM: (YHKIHSA, IpadHK (DyHK-
WU, HyAH (PYHKITUH, IPOMEIKYTKH 3HAKOIIOCTOSHCTBA,
IIPOMEZKYTKH BO3pacCTaHUs, yObIBaHUH, HaubOAbIllee U
HauMeHBbIlee 3HaUYeHUsS (DYHKITHH.

AnarmsupoBarh, CpaBHUMBATB, 00Cy>XmaTh CBOIiCTBa
bYHKILIMH, cTpOUTH UX I'PadHKH.

OmneprpoBaTk IOHATHMSIMM: IIpSMasi IIPOINOPLHOHAAB-
HOCTb, oOOpaTHasg IIPOIOPIIMOHAABHOCTD, AMHEMNHAasd
dyHKIM, KBagpaTudHasa (QyHKIHd, mapaboaa, rumnep-
6oaa.

Vcnonmp30Bath rpadmKm [AS OIIPeNEeACHUsI CBOHCTB,
IIPOIIECCOB M 3aBUCHMOCTEH, [AS pelIeHUd 3amad U3
Opy- TUX y4eOHBIX IpeaIMEeTOB U PEeaAbHOM >KH3HY,
MOIe/M- poBaTh C IIOMOIIBIO TI'PadHKOB peasbHBIE
IIPOLIECCHI U SIBACHUSI.

Beipakats popMy1aMu 3aBUCHMOCTH ME3K/Y BEAHYH-

HaMHu




PABOYAA NMPOrPAMMA YYEBHOIO KYPCA «TEOMETPUA». 7-
9 K/1ACCbI

COZEPYKAHUE YYEEHOI O KYPCA (MO F'OJJAM OBYYEHMS)

7 Knacc

HayaabHBIE IOHATHUA reoMeTpUH. TouKa, IIpgMasi, OTPe30K, AyY.
Yroa. Bugs!l yraoB. BeprukasbHblE U CMEXKHBIE YTABL. BucceKTpu -
ca yraa. AoMaHad, MHOIOYTOABHUK. [lapasraeABPHOCTE U IIe prie HOU-
KyASIPHOCTD IIPIMBIX.

CuMmmeTprdHble purypsl. OCHOBHBIE CBOMCTBA OCEBOI CHMME -
Tpuu. [IpuMepbl CUMMETPUH B OKPyXKaIOIIEM MUpE.

OCHOBHBIE IIOCTPOEHMS C TIOMOIIBIO IIMPKYyAd M AWHEHKH.
TpeyroapHHK. BbIcoTa, MenmaHa, OHCCEKTpHCa, HX CBOHCTBA.
PaBHOGe npe HHBIH u PaBHOCTOPOHHUH TPEYIrOABHUKH.
HepaBeHCTBO TpeyroAbHHUKA.

CBolicTBa U HpU3HAKU pPaBHOOEAPEHHOrO0 TPeyroAbHUKA. [Ipu-
3HaKH paBEHCTBa TPEYTOABHUKOB.

CpolicTBa U HNpPU3HAKU IIapaAA€ABHBIX OpaMbIX. CyMMa yTAOB
TPeyroAbHHKA. BHEIIIHNE yTABI TPeyrOAbBHUKA.

[TpaMoyroabHBIN TpeyroaAbHHUK. CBOHCTBO MeauWaHBbI IIPAMO-
YTOABHOTO TPEYTOABHHKA, ITPoBeAEHHON K THIIOTeHy3e. [Ipu3Haku
paBeHCTBAa NMPIMOYTOABHBIX TPEYTOABHHUKOB. [IpaMOYTOABHBIH Tpe -
YTOABHUK c yraom B 30 .

HepaBeHcTBa B re OMETPUN: HEPAaBEHCTBO TPEeYIOABHUKA, HeEpa-
BEHCTBO O JIAWHE AOMAHOMH, TeopeMa O 0OABIlIeM yrae ¥ OoabIe i
CTOpPOHE TpeyroabHHKAa. [leprneHAUKYyASp ¥ HAKAOHHAS.

FeomeTprieckoe MecTOo TodeK. bBuccekrpuca yraa u
CepeIUHHBIN NEPHEeHAUKYAdDP K OTPE3Ky KaK TIe€OMeTpHIeCKHe
MecTa TOYEK.

OKpy>KHOCTB H KpyT, XOpZla U AuaMeTp, UX CBoicTBa. BsauMmHoOe
pacroAoXeHHe OKPy>KHOCTH U IpaMoii. KacaTeabHas U ceKylas
K OKpy>KHOCTH. OKpy>KHOCTBb, BIIMCaHHad B yroA. BrmcanHasa u
OITN- CaHHAasl OKPYy>KHOCTH TpPEYTOABHUKA.

8 Kknacc

Ye TeIpEXYrOABHUKU. llapaaseasorpamMM, €ro Npu3HakKu K CBOMH-
cTBa. YacTHbBIE cAydau IIapasA€AOTpPaMMOB (IIPSMOYTOABH UK,
pom0O, KBagpaT), HUX TIIpU3HAKM U CBodcTBa. Tpamenusd,
paBHOOOKas  Tpa- Ienus, €€ cBoiicTBa W IIpU3HAKH.
IIpamoyroarHas Tpare 1.



MeTon ynBoeHus MenuaHbl. lleHTpaspHag cuvMme Tpus. TeopeMa
danseca U TeopeMa O IIPOIOPIIMOHAABHBIX oOTpe3Kax. CpenHue
AVHUH TPEYToAbBHUKA U Tpaneluu. LleHTp Macc Tpeyroab- HHUKA.

[Tomobue TpeyroAbHUKOB, KoadduiineHT momobuda. [IpusHakum
IIo- 100ug TPeyroABPHHKOB. IIprMeHeHHe Iomgobus IIpH pelle HUHU
Ipak- TUYeCKHX 3a1ad.

CaoticTBa mnaomaneil reoMeTpudecKux Quryp. PopMyabl maa
TIAOIIIAIY TPEeYrOABHUMKA, IIapaAA€AOrpaMMa, poMba M TpalleIlvu.
OrHomeHUe nAoIIaae i MoMOOHBIX PUTYD.

Berancae Hue maomiane i TpeyTOABHUKOB M MHOT'OYTOABHHKOB Ha
KAeTdaToM Oymare.

Teopema ITucdaropa. [IpuMmeHeHHe TeopeMsl [Tudaropa mpu pe-
e HUU MpaKTHU4YeCKUX 3a/ad.

CuHyC, KOCHHYC, TAHT€HC OCTPOr'0 yraa IIPIMOYTOABHOTO Tpey-
TOABHUKA. OcHoOBHOE TPUTOHOME TPUYE CKOE TOZKI€ CTBO.
Tpuronome- Tpudeckue QpyHKIHM yraoB B 30 , 45 u 60 .

BromcanHbIe ¥ IIe HTpAaAbHBIE YTABI, YTOA MEXKAy KacaTeAbHOH u
XOpPHOH. YTABI MEKIy XOpAaMH U CEKYLIMMHU. BrrcaHHBIE W OITH-
CaHHBIE 4YeTBHIPEXYTOABHHUKH. B3anMHOEe pacIoAOXKEeHHE [OBYX
okpy:kHOcTe#. KacaHme okpyxkHocTeil. OOIIHMe KacaTeAbHBbIE K
OBYM OKPY>KHOCTSIM.

9 Knacc

Cunyc, KocuHycC, TaHTeHC yTAoB oT O 1o 180 . OcHOBHOE TpPUTO-
HOMETpPHUECKOE TOXKECTBO. POPMYABI IIpUBEIeHUML.

Pemre Hue Tpe yroABHUKOB. TeopeMa KOCHHYCOB U TeOpeMa CHUHY -
coB. PenreHue mpakTHUdeCcKUX 3a/a4 C UCIIOAB30BAHUEM Te€ Ope MbI
KOCHUHYCOB U T€O0pPEeMbI CUHYCOB.

[IpeobpazoBanue momobus. [Tomobue COOTBETCTBEHHBIXOAEMEH-
TOB.

Teopema o0 TIpoM3BEOEHUU OTPE3KOB XOPH, TEOPEeMBI O
Ipou3Bee- HHHU OTPEe3KOB CEKVIIHNX, TeopeMa O KBaapaTe
KacaTeAbHOH.

BekTop, nanHa (MOAyAb) BEKTOpa, COHAIIpaBA€HHBIE BEKTODHI,
IIPOTHUBOIIOAOKHO HalpaBAe€ HHbIE BEKTOPbI, KOAANHE apPHOCTh BEK-
TOPOB, PABEHCTBO BEKTOPOB, OIle palluil Hal BeKTopaMu. Pasaoxe -
HHUe BeKTopa II0 ABYM HeKOAAWHeapHBIM BeKTopaM. KoopnuHaThl
BekTopa. CKRaAspHOE IIPOM3BE/IEHNE BEKTOPOB, IIpPHMEHEHUEe OAS
HaXOXKIEeHUI OAUH U YTAOB.

JexkaproBbel KOOPAMHATBEI Ha IAOCKOCTH. YpPaBHEHHS NIPIMOH M
OKPYy2KHOCTH B KOOpAMHATAaX, IIepecedeHMNe OKPYyKHOCTEH U IIps -
MbIX. MeToa KoopaAuHAT U €T0 IIPUMEHEHUE.

IIpaBHUABHBIE MHOTOYIOABHHUKHU. [IAMHA OKPYy>KHOCTHU. ['pamycHada
U paguaHHas Mepa yraa, BBIUHUCA€HHE OAWH OyT OKPYKHOCTE H.
[Maomans Kpyra, ceKTopa, CerMeHTa.



[BIDKEHHUT TIAOCKOCTH W BHYTPEeHHHE CHMMETPHU QUTYP
(aaeMeHTapHBIE IIpeaAcTaBAeHUS). [lapasseabHBIH HIepeHOC. [ToBO -
por.

MIAHMPYEMbIE MPEAMETHbIE PE3Y/IbTATbI OCBOEHMA
MPUMEPHOI
PABOYEV MPOTPAMMbI KYPCA (MO FOJAM OBYYEHMS)

OcBoenue yuebHOro Kypca «I'eoMeTpus» Ha YpoBHE OCHOBHOTO
00111e TO 00pPA30BaAHUA JOAYKHO O0€CIIeYMBATDH JOCTHIKE HUE CAE IYyIO-
IITUX TIPEAMETHBIX 00pa30BaATEABHBIX PE3YABTATOB:

7 Knacc

PacriosEaBaTh H3ydye HHBIE I'e OMe TPHYe CKHe (PUTYPbI, OIIpeaeAdTh
X B3aHMHOE PACIIOAOKEHUe, H300pakaTh I'e OMeTpHdeCKue OH-
Typbl; BBINIOAHATH YE€PTEIKU II0 YCAOBHUIO 3afad4u. M3MepdaTh AU-
HeMWHBbIE U yTAOBBIE BEANMYHHBI. PeIlaTh 3aa4u Ha BBIYUCAE HUE
JAUH OTPE3KOB U BEAWYUH YTLAOB.

[enatb rpyOyI0 OIIEHKY AMHEMHBIX M YTAOBBIX BEAWYHH IIPEIME -
TOB B PeaAbHOH KU3HU, Pa3MepOB IIPHPOAHBIX OOBEKTOB. Pas-
AWYATH pas3Mepbl OTUX O0BEKTOB II0 IMOPSIAKY BEAWIHHBI.

CTpouTh 4YepTeKH K I'e OMETPUIECKHUM 3aadaM.

IToap3oBaThCA IIPU3HAKAMHU pPABEHCTBA TPEYTOABHHKOB, HCIIOAB -
30BaTh IIPU3HAKH M CBOMCTBA paBHOOEIpPEeHHBIX TPEYTOABHUKOB
OpH pelleHHH 3aaad.

ITpoBOOAWTE AOTHYECKHE PACCYXKAEHHUA C UCIOAB30BAHHUEM I'€OMeE-
TPUYECKUX TEOPEM.

IToap30BaThCa IpU3HAKAMH pPaBEHCTBA MIPIMOYTOABHBIX TpeEy-
FOABHHUKOB, CBOMCTBOM ME€AHAHBI, [IPOBEAEHHON K THIIOTEHY3€
OPAMOYTOABHOT'O TPEYTOABHUKA, B PELIEHUH TI'€ OMETPHUYIE CKHX
3a- gad.

Ormpe fe AT HapaAsA€ABHOCTE IPIMBIX C IIOMOIIBIO YTAOB, KOTO-
peie obpasyeT ¢ HUMH ceKylad. OmpeneAdTh IapasAe AbBHOCTD
IIPAMBIX C IIOMOIIBIO PaBEHCTBA PACCTOAHUMU OT TOYEK OMHOU
Ipg- MOM [0 TOYEK APYroM IIPadMOM.

PemraTe 3amaym Ha KaeTdaToi Gymare.

[IpoBOAWUTH BBIYHMCACHUS U HAXOOUTH YHUCAOBBIE U OyKBeHHBIE
3HAQ4YEeHUH YyTAOB B '€ OME TPHUYE CKHUX 3aJa49ax C UCIIOAb30BaHUE M
CYMMBI YTAOB TPEYIOABHHUKOB M MHOIOYT'OABHHKOB, CBOWCTB
yIAOB, 00pa30BaHHBIX IIPH IIE€PeCeYeHHH ABYX IapasA€ABHBIX
OpsAMBIX CEKYIIeH. PenraTs IpakTU4de CKHE 3aadi Ha HaXOXKIE -
HHE YTAOB.

BaageTs MOHATHEM T'€é OMETPHYECKOrO MECTa TOYEK. YMETBH OIIpe -
[EeATHb OUCCEKTPUCY yraa M CepeaUHHBIN IIe Pre HAUKYAIP K OT-
PE3Ky KakK reoMeTpHYe CKHE MeCTa TOYEeK.



PopMyAHnpoBaTE OIPEeAEACHHA OKPY>KHOCTH U Kpyra, XOpabl U
AuaMeTpa OKPYy>KHOCTH, IIOAB30BATBhCA HX CBOMCTBAMHU. YMETH
IIPUMEHSATH 3TH CBOMCTBA IIPU PEIIEHUU 3a1ad4.

BaazneTs MOHATHEM OIHCAHHOH OKOAO TPEYIOABHHKA OKPYZKHO -
CTH, yMeTb HaxonuTh €é 1eHTp. [loab3oBaTbca (pakTaMH O TOM,
4TO OHMCCEKTPHUCHI YTAOB TPEeyTOABHHKA IIepeCeKaloTCs B OXHOH
TOYKE, U O TOM, 4YTO CE€PEeAHUHHBIE IIe PIIe HAUKYASIPbl K CTOPOHAM
TPeyroAbHHKA IIE PeCeKAaloTCS B OAHOU TOYKE.

BrageTs moHATHEM KacaTEABHOM K OKPYKHOCTH, IIOAB30BATBhCS
TEOPEMOH O IEPHEHOUKYAdPHOCTH KacaTEeABHON H paauyca,
Ipo- BeAEHHOIO K TOYKE KaCaHUd.

IToap30oBaThbCA IIPOCTEHUINNMH TI€OMETPHYIECKUMHU HEpPaBEHCTBA-
MM, IIOHUMAaTh HUX IPAKTHU4YECKHUI CMBICA.

IIpoBOOUTE OCHOBHBIE '€ OMETPHYECKHUE IIOCTPOEHHUA C IIOMOIIBIO
LUPKYAd U AVHE HKHU.

8 Knacc

PacnosHaBaTh OCHOBHBIE BHABI Y€TBIPE XYyTOABHUKOB, X 3A€MEH-
TbI, IIOAB30BATBCS HX CBOMCTBAMHU IIPH PEII€HUH I'e OMETpHYE -
CKHUX 3ajad.

[IprMeHATE CBOHCTBA TOYKH IIE PECede HUS Me HUaH TPe yrOAbHHUKA
(meHTpa Macc) B pellle HUM 3a1ad.

BragmeTs MOHATHEM CpeAHEN AMHUM TPEeYrOABHHKA M TpallelluH,
IIPUMEHSTh UX CBOMCTBa IIPH pellle HUM I'e OMETPHYe CKUX 3aaa4.
IToap3oBaThCa TeopeMoH Paseca U TeOPe MOH O IIPONIOPILHOH A -
HBIX OTpe3Kax, MPUMEHSTh HUX [OAd PEIIeHHs IIpaKTHIeCKHX
3aaad.

[IpuMeHATh IIPU3HAKH IION00HSA TPEeYrOABHHKOB B PeIlle HUH I'eO-
MeTpHYeCKHUX 3aad.

[Toab3oBaThcsa Teopemodt [ludaropa mad pelreHUd I'eOMeTpHde -
CKUX M IMpakTH4YecKux 3anad. CTpouTh MaTeMaTH4eCKYIO
MOZEAb B MHPaKTHUYECKHUX 3a7adax, CaMOCTOSATEABHO [AeAaThb
4epréK U Ha- XOAUTh COOTBETCTBYIOIINE AAWUHEI.

BaaneTs MOHATUAME CHHYyCa, KOCHHyCa M TaHT€HCa OCTPOro yraa
IIPIMOYTOABHOTO TPEYTOABHHUKA. [loAb30BaThCA 3THUMU IOHATHI -
MU OAS pellle HUA IpaKTHieCKUX 3anad.

BeIancAaTh (pa3AWYHBIMH CIIOCO0AMH) MAOIIAABL TPEYTOABHHKA H
IIAOLIAY MHOTOYTOABHBIX (PUTYP (IIOAB3YSCh, IZle HeOOXOIHMO,
KaABKyATOpOM). ITpuMeHATh IToAyde HHbIE YMEHUS B IIPaKTHIE -
CKUX 3a/adax.

BaazmeTs NOHATHIMU BIIMCAHHOTO M II€ HTPAABHOI'O YIAd, HCIIOAB -
30BaTh TEOPEMBI O BIHMCAHHBIX yrAax, yraax MeXAy XOopAaMH
(ce- KymmMH) M YrA€ MEIKAYy KacaTeAbHOM U XOpHoH IIpHu
pelIe HUM e OMe TpHde CKHUX 3aaad.



BaazmeTs NOHATHEM OIMCAHHOTO 4YeTBHIPEXYyrOABHHKA, IIPHME HITh
CBOMCTBAa OIMCAHHOTO YeTBhIPEXYTOABHHKA IIPH pellle HUM 3aa4.
[IprMeHATE NOAyUYEeHHBbIE 3HAHUA Ha IIPaKTHKE — CTPOUTHb MarTe-
MaTH4e CKHE MOAEAU [AS 3a7a4d peasbHOM KH3HH WM IIPOBOAUTDH
COOTBETCTBYIOIIIHE BBIYUCACHHUS C IIPUMEHEHHEM Iomo0ud u

TPU- TOHOME TPUH (TI0AB3YSICH, rae He 00X0IuMO,
KaABKYASITOPOM).
9 Knacc

3HaTh TPUrOHOMETpPHYe CKHe (OYHKIIUH OCTPBIX YTAOB, HAXOIUTH
C HMX IIOMOIIBIO Pa3AMYHBbIE SAE€MEHTEBI IIPIMOYIOABHOIO Tpey-
TOABHUKA («pellleHHe IIPIMOYTOABHBIX TPEYTOABHHUKOB»). Haxo-
OUTH (C TIOMOIIBIO KaABKYASTOPA) DAWHBI M YTABI JAS HeTabAmd-
HBIX 3HA4€ HUIM.

[Toap3oBaThca popMyaaMU NPUBEAEHUS M OCHOBHBIM TPHUTOHO -
METPHUYECKHUM TOXKIECTBOM [IAS HaXOXKIEHUsS COOTHOIIIe HUY
MeIK- Iy TPUTOHOMETPHYECKUMH BEAHMYHMHAMHU.

Hcnoap3oBaTh Te€OpeMBI CHHYCOB M KOCHHYCOB [ASl HAXOXKIEHUL
PA3AWYHBIX 3A€MEHTOB TPEYIOABHHKA (¢«pellle HHUE TPeYTOABHU -
KOB»), IPUMEHSATH UX IIPH pellle HUK I'e OMe TPHYe CKHUX 3a4a4.

BaageTs moHaTHAMH IIpeo0pa3oBaHUs HOHOOMsS, COOTBETCTBEH-
HBIX DA€MEHTOB NomoOHBIX ¢uryp. [loab3oBaThCs CBOMCTBAMH
Iono0Hs IIPOU3BOABHBIX (DUTYP, YMETH BBIYUCAATH JAUHEBI U Ha-
XOOWUTH YTABI y TIOHOOHBIX cpuryp. IlpuMeHATH CBoOHCTBaA
oz1o0Msl B ITpaKTHYE CKUX 3afadax. YMeThb IIPUBOAUTE IIPHME PhI
HOOOHBIX (PUTYP B OKPYKAIOIIEM MUpE.

[Toab3oBaThbCa TeopeMaMH O IIPOU3BEIEHHH OTPE3KOB XOpH, O
IIpoU3Be Je HUH OTPE3KOB CEKYIIHX, O KBaJapaTe KacaTeAbHOMH.
[Toab30oBaTBECS BEKTOpaMH, IIOHHMATh KX e OMETpH4YeCKHH U pu-
3HMYeCKHH CMBICA, IIPUMEHSTDH UX B pellle HUU I'e OMe TPHYe CKHUX U
dusmgeckux 3anad. [IpuMeHITh CKaAspHOE IIPOU3BE JeHUE BEK-

TOPOB [IAS HAXOXKIEHUS OAWH U YTAOB.

[Toap3oBaTBCA METONOM KOOPAWHAT HAa IIAOCKOCTH, IIPUMEHSTH
€TO0 B PeIlle HUM I'e OMe TPUYIE CKHUX U IIPaKTHIeCKUX 3a1ad.

BaageTh MOHATUSAMH NPABUABHOTO MHOTOYTOABHUKA, [IAWHBI
OKPY*KHOCTH, [OAWHBI OYT'HM OKPYy*KHOCTH M pPaaHaHHOH Mepbl
yraa, yMeThb BBIYHCAGTH IIAOIIAAL Kpyra M €ro dYacTeil.
[IpuMe HITE ITO- AydeHHBbIe yMeHHUS B IpaKTHU4Ie CKUX 3aaadax.

Haxonuts ocu (MAM I1€HTPbI) CHUMMETpPHU (QUIYp, IPUMEHITH
OBIDKEHUS ITAOCKOCTH B IIPOCTE HIIINX CAYYATX.

[IpuMe HATE mOAydYeHHBIe 3HAHUS Ha IIPAKTHKE — CTPOUTH MaTe-
MaTH4eCKHe MOAEAU OAL 3a7a4 PeaAbHOH KU3HU U IIPOBOAUTH
COOTBETCTBYIOIIIME BBIYHCAEHUS C IIPUMEHEHHEM I0m00Hsa U



TPU- TOHOMETPHYECKHUX (DYHKIIUH (IIOAB3YHCH, Ie He00XOANMO,
KaAb- KyASITOPOM).



TEMATMYECKOE NNTAHMPOBAHUE YHEBHOIO

KYPCA

(MO rO/JAM OBYYEHMS)

7 Knacc (He meHee 68 4)

Ha3Baumne
paszena (Tempr)
Kypca (910 JacoB)

OcHoBHOe cogep>KaHMe

OcHOBHBIE BU/IbI IeATe/IbHOCTU
o0yuarormxcst

ITpocrevimmie

reomMeTpuvecKie
Guryper

¥ IX CBOVICTBaA.
W3smepenne

TeOMeTpmUYIeCKnX

BeJIMUMH
(14 u)

ITpocreiimre reomMeTpude cKUe 00b-

€KTbI: TOUKH, IIPIMBIE, AYIHU U
YTABI, MHOTOYTOABHUK, AOMaHasl.
CMezKHBbI€ U BE PTUKAABHBIE YTABI.
Pabora c mpocre Ammumu
4yepTezKaMu.

H3mepeHne AMHEMHBIX U YTAOBBIX
BEAUYUH, BBIYUCACHHUE OTPE3KOB U
YTAOB.

[TepumeTp U naoIanb PUTYP, CO-

DopmypoBaTh OCHOBHBIE ITIOHATHS U OIIPEIEAE -
HUS.

Pacnio3HaBaTh H3yd4e HHbIE e OMETPHUYECKHE (PUTY-
PBI, OIIpenessITh UX B3aUMHOE PACIIOAOKEHHE,
BBIIIOJIHSITH Y€ PTEIK I10 YCAOBHIO 3a/1a4H.

IIpoBoauTh IPOCTEUILIKME ITOCTPOEHUS C IIOMOIIEBIO
LUPKYASd U AMHEHUKH.

V[3Mepi[TI: AVHEUWHbIE U YTrAOBBIE€E BEAUYHUHBI I'€O-
MEeTPHYECKUX U TIPaKTHYeCKHUX 06'BeKTOB.




CTaBA€HHBIX U3 ITPAMOYT'OABHHUKOB

OmpenessiTh «Ha TAA3» Pa3sMepPbl PEaABbHBIX O0LH-
€KTOB, IIPOBOONUTH I'PyOYIO OIIEHKY UX PA3MEPOB.
Perrate 33124y Ha BBIYUCACHUE IAHH OTPE3KOB U
BE€AHYUH yTAOB.

Pemars 3a71a4n Ha B3aUMHOE PACIIOAOXKEHUE Te0-
MeTpHUYeCKUX PUTYD.

IIpoBOaUTE KAQCCU(UKAIIUIO YTAOB, BBIMMUCUIATH
AVHEHWHBIE U yTAOBbIE BEAHMYHUHBI, IPOBOJIUTH He-
ob6xXomuMble  MOKA3aTeABHBIE paccyKaeHHUd.
3HaAKOMUTBCSA € ICTOpVEVT Pa3BUTHA I'€ OMETPHH

Hassanne
pasmena (TeMBI)
Kypca (9710 JacoB)

OcHOBHOe coeprKaHme

OcHOBHBIE BUIBI IeSITeTLHOCTH
o0yuarorxcst




TpeyronasHMKI
(22 9)

IToHaTue 0 paBHBIX TPEYrOABHHUKAX
U TEepPBUYHBIE IIPEACTABACHHUS O
pasB- HBIX (KOHTPYSHTHBIX)
durypax. Tpu pHU3HaKa
paBeHCTBa TPEYTOABHHU- KOB.
[Ipr3HaKH paBeHCTBA IIPAMOYTOAB-
HBIX TPEYTOABHUKOB. CBOMCTBO Me-
[QUaHbI ITPIMOYTOABHOTO TPEYTOAb-
HHUKa.

PaBHOGe qpeHHBIE 1 PABHOCTOPOH-
HUE TPEYIOABHUKH. [IpH3HaKu U
CcBO¥icTBa paBHOOEIPEHHOIO TPEy-
TOABHHKA.

I[TpoTUB GOABIIEH CTOPOHBI TPEY-
TOABHHUKA AE€XKUT OOABIIUH YTOA.

[Ipocre#imime  HepaBeHCTBa B
reome- TPHUH. HepaseHncTBo
TPEYrOABHHUKA.

HepaBeHCTBO AOMAHOIA.
[IpSIMOYTOABHBIH ~ TPEYTOABHHK C
yraoM B 30 .

[lepBple HOHATHUA O [AOKa3aTE€Ab-
CTBaxX B F€OMETPHHU

Pacrio3zHaBaTh Iapbl PaBHBIX TPEYTOABHHKOB Ha
TFOTOBBIX dYepTeXKaxX (C yKasaHHEeM IIPH3HAKOB).
BeIBOOUTE CAEACTBHS (PaBEHCTB COOTBETCTBYIO-
IIUX JAEMEHTOB) M3 PaBEHCTB TPEYrOABHHUKOB.
PopMyMpPOBaTh OIPEAECACHHS: OCTPOYTOABHOTO,
TYIIOYTOABHOTO, HIPSMOYTOABHOTO, paBHOOeIpeH-
HOTO, PABHOCTOPOHHETO TPEYTOABHUKOB; OHMCCEK-
TPHUCHI, BBICOTBI, MEAHaHbl TPEYIOABHHKA; Cepe-
OUHHOTO IIepIIeHAUKyAspa OTPe3Ka; IepuMeTpa
TPEeyTOABHHKA.

®opmyympoBaTh CBOMCTBA U IIPU3HAKH paBHOOe-
JAPEHHOTO TPEYrOABHHKA.

CTpouTh Y€ PTEKH, pelIaTh 3a4a49m C IIOMOIIIBIO Ha-
XOZKIEHHS PABHBIX TPEYTrOABHHUKOB.

ITprMeHsTH IPU3HAKH PABEHCTBA IIPSIMOYTOABHBIX
TPEYTrOABHHKOB B 3ajla4ax.

Vicnonb3oBaTh HUMPOBBIE PECYPCHI IS MCCTIeN0-
BaHMsI CBOMCTB H3y4daeMbIX (OUTYD.

3HaKOMUTBCA € MICTOPYEVT PA3BUTHS I'€OMETPHUH

IlapaniepHBIE
npsMble, cyMMa
YIJIOB
TpeyrojibHMKa

(14 g)

[TapasseAbHBIE IIPSIMBbIE, UX CBOH-
ctBa, [lateii moctyaar EBkAMAA.
HaxkpecT aezkarye, COOTBETCTBEH-
HbIE ¥ OTHOCTOPOHHUE YTABI (06pa-

DopMy/MpOBaTh IIOHATHE IIAPAAACABHBIX IIPSA-
MBIX, HAXOOWTh IIPAKTHUYECKHE  IIPUMEpHI.
VI3y4aTh CBOHCTBa YT'AOB, 00pa30BaHHBIX IIPH IIe-
pecede HUH ITapasAeABHBIX IIPSIMBIX CEKyIeH.




30BaHHBIE  IIpH 1€ pe Ce YEHNH
napaa- A€ABHBIX TIPSMBIX
CeKyIeH). [Tpusnaxk

apasA€ABHOCTH MPSMBIX Uepe3
PaBEHCTBO PACCTOAHHUMN OT TO- Y€K
OAHOM IHPAMOM MO0 BTOPOH Ipd-
MOH.

CyMMa yraoB TPEeyroAbHHKa ¥ MHO-
rOYrOABHHKA.

BrelHne yrabl TpEyroAbBHHUKA

IIpoBOaIMTH JOKa3aTeIbCTBA [1aPAAAEABHOCTH IBYX
IIPSMBIX C IIOMOIIBIO YTAOB, 00Pa30BaHHBIX IIPH
IepPEeCeYeHUH STHX IIPAMBIX TPEThEH ITPAMOM.
BpMuOIATE CYMMY YTAOB TPEYTOABHHKA B MHOTIO-
YTOABHHKA.

HaxomuTth dYHCAOBBIE M OyKBEHHBIE 3HAYEHUS
YTAOB B reoOMeTPUYECKHUX  3aaadax c
HUCIIOAB30BaHH- €M TEOPEM O CyMME€ YTAOB
TPEYTOABHHUKA X MHOTO- YTOABHHKA.

3HAKOMUTEBCSI C MCTOPYMeN PA3BUTHSA I'€ OMETPHH

OKpy>KHOCTh OKpPyzKHOCTBb, XOPAbl U AUaMETPEL, DopmMyMpoBaTh OIIpeIesIeHMs1. OKPY2KHOCTH, XOP-
M KpyT. uxX cBodcrBa. KacareabHad K | [pl, qUaMeTpa M KACATEABHOU K OKPYyXKHOCTHU. M3-
I'eomeTpnueckme OKPYK- HOCTH. OKpyKHOCT®E, y4aTh UX CBOMCTBA, IIPU3HAKU, CTPOUTH Y€ PTEIKU.
[OCTPOeHMs BIIHcaHHad B yroa. [Torarue o 'MT, MccirenoBaTh, B TOM YHCA€ VCIIOJIB3YsI HUQPOBHIE
(14 a) IPUMEHEHKE B 3aa4dax. pecypchl: OKPY>KHOCTb, BIIMCAHHYIO B yTOA; LIEHTP
Buccekrpuca u cepeauH- HbIM OKPY2KHOCTH, BIIMCAHHOW B YIroA; pPaBEHCTBO
1€ PIIE HAUKYASID Kak TeoMe- OTpE3- KOB KacaTeABHBIX.
TPUIECKHE MeCTa TOUEK. Ucnons3oBate MeTton 'MT mag mokasaTeAbCTBa
OKpy>KHOCTb, ~OIIMCAHHAs OKOAO TEOPEM O IlepecedeHUH OMCCEKTPHUC YTAOB TpPeEy-

TPEYroAbHUKA. BrimcanHada B Tpey-
TOABHHUK OKPY2KHOCTB.
IIpocretiinue 3agadu HA
IIOCTPOEHUE

TOABHHUKA U CEPEAWHHBIX II€PIIEHIUKYAIPOB K
CTO- POHAM TPeYroAbHHUKA € IoMoIsio 'MT.
OsBJjrameBaTh MOHSTHSIMY BIIMCAHHOM U OITMCaHHOH
OKPYZKHOCTEM TpPEYrOABHHKA, HAXOOUTh LI€HTPHI
3TUX OKPYKHOCTEH.

Permate OCHOBHEBIE 3aJa4yM Ha IOCTpOeHMe: YTAQ,
paBHOTO JaHHOMY; cepearHHOIO
HEePIEeHAUKYASIpa MJAHHOTO OTpe3Ka; IIPAMOH,
npoxoadie gyepes JaHHYIO TOYKY u
I1e Prie HAUKYAIPHOM JaHHOU Ipsi- MO1;
OGHCCEeKTPUCH] TAHHOTO yTAd; TPEYTOABHUKOB IIO
Pa3AMYHBIM A€ MEHTAM.




3HAKOMUTBCSI C UCTOPYEN PA3BUTHUS I'€ OMETPHU

HasBanmue
paspmena (TembI) Ocosroe comeprxanme OcHOBHBIE BUOBI 1eATeTLHOCTI
Kypca (Ivc10 JacoB) 0Gyuarommprxcs
IloBTOpeHnme, 0600- IToBTOpPEeHUE 1 0000IIIEHIIE OCHOB- Permrate 3amaun Ha ITIOBTOPEHUE, HAAIOCTPUPYIO-
meHme HBIX IIOHATHH U METOJOB Kypca IIIMe CBS3U MEXIy Pa3ANYHBIMHU YacTIMHU Kypca
3HaHUN 7 Kaacca

()




8 Knacc (He meHee 68 4)

Hassanmne
pa3zerna (Tempr)
Kypca (Ivc10 JacoB)

OcHOBHOEe cogeprKaHne

OcHOBHBIE BUObI IeATe/ILHOCTU
oOy4arommxcs

Y eThIPEXY TOIbHMUKN
(12 a)

[TapaasesorpaMM, €ro MPU3HAKHU U
cBoiicTBa. YacTHBIE CAydau ITapas-
A€AOTPaMMOB (TPSIMOYTOABHUK,
poM6, KBampart), UX IIPHU3HAKU U
cBoiictBa. Tpamerus. PaBHOGOKas
M [OPIMOYrOABHAas  TpaIleIlHH.
YnoBoeHnue MeauaHsl. lleHTpasbHada
CHMMeTPHSI

M300pa>kaTh M HaxoouUTh Ha 4YepTekaxX YeThIPEX-
JTOABHHUKH pa3HBIX BHIAOB H HUX JSAEMEHTHBL
DopmympoBaTh orpejiesIeHMsI:
ImapassesorpamMMa, IIPsSMOYTOABHHKA, pomba,
KBapaTta, Tpalellny, PaBHOOOKOH TpallelluH,
IIPAMOYT'OABHOM  Tpameuud. [loka3piBaTh U
VICIIO/Ib30BaTh MpW pellleHuM 3ajad IPHU3HAKU U
CBOMCTBa: HapasseAOrpaMMa, IIPIMO- YTOABHHUKA,
pomba, KBamparta, Tpallelly, pPaBHO- OOKOH
Tparnenuy, IPSIMOYTOABHOM Tparenuu.
IIpuMeHATH MeTO yABOEHUS M€AHUAHBI TPEYTOAb-
HUKA.

Vcnomb30BaTh IIU(POBBIE PECYPCHI OAST HCCAEIO-
BaHHHA CBOMCTB H3y4aeMbIX (OUTYD.

3HAKOMUTHCSI C UCTOPYENT PA3BUTHUSA I'€ OMETPHU




Teopema Pasneca u
TeopeMa O IIpoO-
IOPUMOHAIBHBIX
oTpe3Kax, II0I00-
HbIe
TPeyTroJIbHUKNI

(15 u)

Teopema Paseca u TeopemMa O IIpPo-
IIOPLHUOHAABHBIX OTPE3KaX.
CpenHasa AMHUS TPEeYrOABHHUKA.
Tpamerus, eé cpeaHsSIsS AUHUS.
[TpommopriioHaABHBIE OTPE3KH, II0-
CTPO€HHE YEeTBEPTOI'0 IIPOIIOPIIHO-
HaABHOTI'O OTPE3Ka.
CBoiicTBa IEHTpa MacC B TPEYrOAb-
HHUKE.
ITomo6HbIE TPEYTOABHUKH.

Tpu npu3HAaKA I10A00us
TPEYTrOABHUKOB. [IpaxkTuyeckoe

IIPUMEHEHUE

IIpoBoauTe MOCTpOeHMsI C HOMOIIBIO ILIUPKYyAd H
AMHEHKHU C UCIIOAB30BaHue TeopeMsbl Paseca u Te-
OPEMBI O MPONOPIMOHAABHBIX OTPE3KAX, CTPOUTH
yeTBE PThIN MIPOTIOPLIMOHAABHBIN OTPE3O0K.
IIpoBoauTe AOKa3aTeJIbLCTBO TOTO, UTO MEIHUAHBI
TPEYrOABHHUKA IME€PECEKAIOTCHA B OMHOM TOYKE, U
Ha- XOOMTH CBL3b C LIEHTPOM MacC, HaxoauTb
OTHOIIlE- HHE, B KOTOPOM MEOUAaHBl AEAATCS
TOYKOH HX II€Pe- CEYEHUH.

Haxoguth omo0HBIE TPEYTOABHHUKH Ha TI'OTOBBIX
gepTrexkax C yKa3aHHEM  COOTBETCTBYIOILMX
IIpH3HAa- KOB IOOO0OUSI.

Perrate 3amaum Ha IIOAOOHBIE TPEYTOABHUKH C I10-
MOIIIBIO CAMOCTOSITE ABHOTO IIOCTPOEHHUS Y€ PTEKEH
M HaxXOXIEHHsS IIOAOOHBIX TPEYrOABHHKOB.
IIpoBoauTh NoOKa3aTeabCTBa C MCIIOAB30BAaHUEM
IPU3HAKOB I10A00Ms.

oka3pIBaTh TPH IIPHU3HAKA II0J00HT TPEYTOABHHU -
KOB.

IIpuMeHATH MOAyYEHHBIE 3HAHHUA MPHU PeIlleHUHA
TeOMETPHUYECKHUX M  IIpaKTHYeCKHX  3amad.

3HaKOMUTHCSI C MCTOPYMeNT PA3BUTHSA I'€ OMETPHU




ITnomans. ITougarue o6 ob1Ie#t TEOPUH IIAO- OsBjlafgeBaTh HEPBUUHBIMM IIPeICTaBIIeHMUSIMMU 00
Haxo>xoenmne 1A IH. o611 # TeOPHH A0 (MePbI), POpMyIMpPOBaTH
IIomazaen DopMyaBl A9 HAOILIAAU TPEYLOAB- CBOMCTBaA IIAOLIAU, BBIICHSATH WX HATASITHBIA
TpeyIobHUKOB U HUKa, Iapassesorpamma. OTHomre- | CMBICA.
gﬁ?;f;%,f'?;s:;;(m HHE TIAOLIaJEH TPEYTOABHHKOB C BriBoauTE DOPMYABI IIAOLIAIHN ITAPAAAEAOTPAMMA,
o706 HbIX dHTyp OBIIHMM OCHOBAHHMEM MAM OGIIeit TPEYTOABHHUKA, TPAleIIUH M3 (POPMYABI ITAOIIAIH
(14 1) BBICOTOA. IPsIMOYTOABHHKA (KBaOpaTa).
Ha3Baumne
paszena (remsI) Ocuomoe coneparme OCHOBHBIE BUIBI JIeATEIbHOCTH
Kypca (9mciI0 JacoB) 0Gyuarommprxca
BeruncaeHHE IIAOIIAZEN CAOXKHBIX | BbIBOOMTE  (POPMyABI  IIAOIIAAH  BBIILYKAOTO
curyp depes pazbreHHE Ha YACTH | YeTBIPEX- YIOABHUKA 4Yepe3 MUATOHAAM U YTOA
U IOCTPOEHHE. Mexnay HuMH. Haxogute mnaomaau QUryp,
IMaomaau pUryp Ha KaeTIaTo#H Oy- U300 pakE HHBIX Ha KAaeT9aTOH Oymare,

Mmare.

IMaomaau 1momoOHBIX uryp. Bbi-
YUCAEHUE IIAOIaAed. 3amadu  C
IIPaKTUYECKUM cofepKaHuem. Pe-
IeHue 3a/1a49 C ITOMOIIBIO METOIa
BCIIOMOTaTE ABHOH ITAOIIAIH

VCII0JIb30BaTh Pa301eHue Ha YacTH U TOCTPOEHHUE.
Pa30upars mpuMepnl HCIIOAB30BAaHHS BCIIOMOTra-
TeABHOH ITAOIIAIU Al Pellle HUS I'e OMeTPHYe CKHUX
3aaad.

HaxoauTs maoaay mogo6HbIX (OUTYD.

BBIMMCIATE IAOIIAIN PA3ANYHBIX MHOTOYTOABHBIX
duryp.

PermaTs 3agaun Ha IAOMIAAE C IIPAKTHYECKUM CO-
e prRaHUe M




Teopema ITndaropa
¥ Hadasia
TPUTOHOMETPUM

(10 a)

Teopema IMudparopa, eé
[OKa3aTeAb- CTBO U IIPUMEHEHHe.
O6patHas Teo- pema [Tudaropa.
OmpeneaeHue
TPUTIOHOMETPHYECKUX  (PYHKIIUH
OCTPOTO yraa, TPUTOHOME-
TPHYECKHE COOTHOIIEHUS B IIPSIMO-
YTOABHOM TPEYTOABHHKE . OCHOBHOE
TPUTOHOMETPHYECKOE TOZKIECTBO.
CoOTHOIIIEHHUI MEXKAY CTOPOHaAMH
B IIPSMOYTOABHBIX TPEYTOABHHKAX
cyraamu B 45 n1 45 ;30 u 60

Hoxa3siBaTh TeopeMy [Tudaropa, ncnoap3oBars eé
B IPaKTHUY€CKUX BBIYMCACHUSIX.

®opMyMpoOBaTh OIPENCACHUSA TPUTOHOMETPHYE-

CKUX (DyHKIIUI OCTPOTO yrAa, MpOBepATh UX KOP-

PEKTHOCTb.

BrIBOOMTE TPUTOHOMETPHUYECKHUE COOTHOIIEHHUS B
IIPSAMOYT'OABHOM TPEYTOABHUKE.

VcciemoBaTh COOTHOLIEHUS MEXKAYy CTOPOHAMH B
I PSIMOYT'OABHBIX TPEYI'OABHUKAX C yrAaMHU B 45° U

45°; 30° u 60°.

Vcnosre30BaTh (POPMYABI IIPUBEAEHUS U OCHOBHOE
TPUTOHOMETPHUIECKOE TOZK/I€ CTBO AAST
HaxO0XKIeHUSI

COOTHOLIEHHUH MEXAy TPHUTOHOMETPHYIECKHUMU
byHK- UAMHU PA3AUYHBIX OCTPBIX YTAOB.
IIpuMeHATH MOAyYEHHBIE 3HAHHUA M YMEHHUA IIPU
PeIIeHUY IPaKTHYIeCKUX 3a7ad.

3HaAKOMUTBCA € ICTOpVEV Pa3BUTHA I'€OMETPHH

YI‘JILI B OKpPY>KHO-

cri. BomucauHawbie

VI OIIVICaHHBIe
9eThIPeXyToTbHUKW.

KacarensHbIe

K OKPY>XKHOCTW.

BrnucanHBIE€ U [IEHTPAABHBIE YTABI,
YroA MEZKIy KacaTeAbHOH U
XOPOOH.

Yrabl MeKAy XOpAaMU U CEKYIIIU-
MH.

BrrcanHBIE U OIIMCAHHBIE
4eThIPEX-
YTOABHUKH, UX IIPU3HAKH U CBOM-

(I)OpMyJ'[I/IPOBaTL OCHOBHBIE€ OIIPENCACHHA, CBA3AaH-

HBIE€ C yrAaMU B KpyTe (BHHC&HHBIﬁ yroa, nieH-

TPaABHBIH yTo4).

HaxonnTs BIIMCaHHBIE YTABI, OIIMPAIOIIINECS Ha
on-

HY OYTY, BBIYMCIITH YTABI C IIOMOIIBIO T€OPEMBI O

BITMCaHHBIX yrAaX, TEOPEMBI O BIINCAHHOM Y9€ThI-




Kacaune okpy>xHO-

cren
(13 a)

crBa. IIpruMeHeHHE 3THX CBOHUCTB
IIpU pellle HUM I'e OMEeTPHUYIECKUX 3a-
aad.

BzanmHOEe pacroaoxkeHHe OBYX
okpyzxKHocTel. Kacanue oKpyzKHO-
crel

PEXYTOABHUKE, TEOPEMBI O LIEHTPAABHOM YTAE.
MccrenoBaTh, B TOM YHCAE C IIOMOIIIBIO ITH(PPOBBIX
PecypcoB, BIIMCAHHBIE U OIIMCAHHBIE YETHIPEX-
YTOABHUKH, BBIBOJUTH UX CBOMCTBA U IIPU3HAKH.
Vcroip30BaTh 9TH CBOMCTBA U IIPHU3HAKHU IIPU Pe -
HIEHUHU 33134

ITosTOpenme, 06006-

IeHmne
3HaHUM
(C31]

HOBTOpeHI/Ie OCHOBHBIX ITOHSITUH U

MEeTOOB KypcoB 7 U 8 KAACCOB,
ob6obieHye 3HAHUH

Perrate 3agaun Ha IOBTOPEHUE , UAAIOCTPHPYIO-

IIIH€ CBA3HU MEKIY PA3AUYHBIMHU YacTIMHU Kypca

Knacc (He meHee 684

Hassanne
pasmena (TeMbI)
Kypca (Ivc10 JacoB)

OcHOBHOe coaeprKaHme

OcHOBHBIE BUIBI AeATETbHOCTH
o0yuarorxcst

TpuroHomeTpwmsi.

TeopembI KOCHHY-
COB M CMHYCOB.

Perrenvie Tpeyrosib-
HUKOB

OnpeneaeHue
TPUTOHOMETPHUYE CKUX

dyakuit yraoB ot O mo 180 .
KocuHyc 1 CHHYC IIpAMOro U
TYIIOTO

yraa. TeopeMma kocurycoB. (O606-
HIEHHAasI) TeopeMa CHHYCOB (C paau-

q)OpMyIMPOBaTB orpenesieHUA TPUTOHOMETPHUYIE -

CKHX (PYHKIMH TYIBIX U IPSAMBIX YTAOB.
BrIBOOMTE TEOPEMY KOCHHYCOB U T€OPEMY
CHHYCOB

(c pagrycoM OIMCAHHON OKPY:KHOCTH).
PemaTp TpeyroAbBHHUKH.




(16 )

YCOM OIHMCAHHOM OKPYKHOCTH).
Ha- xoxneHuwe OAMH CTOPOH H
BEAWYHH yTAOB TPEYTOABHHUKOB.
dopmyra maomaoy TPEyroAbBHHKA
4epes3 ABE CTOPOHBI M YIOA MEXKIY
HUMH. PopMmyaa IIAOIIAAN YETBI-
PEXYTroABHHUKA yepes ero
JUaroHaAH U YTOA MEXKy HUMH.
[IpakTHdeckKoe NPHUMEHEHHE JOKa-
3aHHBIX TEOPEM

Permrate mpakTUyeCcKUe 331391, CBOAAIINECS K Ha-
XOIKIIEHUIO PA3AUYHBIX A€ MEHTOB TPEYTOABHUKA

IIpeobpa3oBanme

nopo6ms. Merpudye-
CKMe COOTHOIIEeHWMA

B OKPY>KHOCTH
(10 u)

IToHaTHE 0 Ipeobpa3zoBaHUH IIOI0-
Ous.

COOTBETCTBEHHBIE 9A€ MEHThI
moago0-

HBIX (PUTYD.

Teopema 0 IPOU3BEIEHUU OTPE3IKOB
XOPI, TeopeMa O IIPOU3BE e HUHU OT-
PE3KOB CEKYIIINX, TeOpeMa 0 KBa-

apaTe KacaTeApHOH. IIpuMeHeHHe B
pelIeHUY reOMeTpUYe CKUX 3a/1a4

OcBamBaTh IIOHSITHE ITPE0OPA30BAHHS IT0I00USI.

McotenqoBaTh OTHOILIIEHUE AMHEHHBIX 2A€ MEHTOB
duryp npu npeobpazoBanuu nogobus. Haxognre

IIpUMe pbl TOI00US B OKpPYyzKaroIe e iCTBUTEAb-
HOCTH.

BrIBOOMTH METPHUYECKHE COOTHOIIIE HUS MEXKIY OT-
pe3KaMHU XOPJI, CEKYIIUX U KacaTeABHBIX C
HCIIOAB-

30BaHHEM BITHCAHHBIX YTAOB U IOJOOHBIX TPEY-
TOABHHUKOB.




Pentate TE€OMETPHUYECKHE 3aa49U U 3aa49H U3 PE-
aABHOM KU3HU C UCIIOAB30BaHUEM HOJ_'[O6HBIX TPe-
YTOABHUKOB

BexTopbI
(12 9)

OmnpeneaeHHE BEKTOPOB, CAOKE HIIE
U Pa3HOCTh BEKTOPOB, YMHOZKEHIE
BEKTOpa Ha YHCAO.

dusnyeckuii U TreoMeTpuleCKIt
CMBICA BEKTOPOB.

Pa3aoxkeHue BekTOopa 110 ABYM He-
KOAAWHE apHBIM BEKTOpaM.
Koopau- HaTBI BEKTOpA.
CraagpHOE€ IIPOU3BEACHHE BEKTO-
pOB, €ro IpHUMEHEHHE  [Ad
HaxO0XK/e- HUs JAUH U YTAOB.
PemeHune 3amad ¢ IOMOILBIO BEKTO-
pOB.

[IpumMeHEeHHE BEKTOPOB OAG PEILIE -
HHUSA 3a7a9 KHHEMATUKA U MEXaHU-

K1

Vcnoap30BaTh BEKTOPBI KaK  HallpaBACHHBIE
OTpE3- KW, uccIenoBaTb  [€OMETPHYE CKUM
(mepememieHue) U (pU3UYECKUH (CHAQ) CMBICABI
BEKTOPOB.

3HaTh oIIpe/iesIeHNsI CyMMBI U PA3HOCTH BEKTOPOB,
YMHOXKEHHS BEKTOPA Ha YHCAO, MCCIed0BaTh I'€o-
MeTpHU4YeCKHUH U (HU3HIECKHUH CMBICABI 3THX
omepa- 1.

PemaTe reomeTpryecKre 3a4a49H C HCIIOAB30BaHH -
€M BEKTOPOB.

PackiagpiBaTh BEKTOD I10 JABYM HEKOAAMHEAPHBIM
BEKTOpaM.

Vcriop30BaTh CKaAdpHOE IIPOM3BEEHHE BEKTO-
POB, BBIBOOWUTH €O OCHOBHBIE CBOMCTBA.
Beramonares cymMMy, pasHOCTh M CKAASIPHOE IIPOU3-
BeJIEHHE BEKTOPOB B KOOPAWHATAX.

IIprMeHATH CKAAIPHOE IIPOU3BENEHUE AT HAXOXK-
JEeHU JAUH U yTAOB




HekapToBBI KOOPIM-
HAaThI Ha IJIOCKOCTH

99

,E[e KapTOBbI KOOPpAWHATEI TOYEK Ha
IIAOCKOCTH.

YpaBHeHHE  OpAMOM.  YraoBOMH
K03(p- (HIHEHT, TaHTeHC yraa
HaKAOHA, IIapasAe AbHBIE u

M€ PIIe HAUKYASIP- HbIE IIPIMBIE.
YpaBHEHHE OKPY?KHOCTH.
Haxoxne- HHE KOOpPAWHAT TOYEK
IIepecedyeHUuss  OKPYKHOCTH u
IPpIMOH.

OcBanBaTh NOHATVIE [IPIMOYT'OABHOH CHCTEMBI KO-
OpAVHAT, M[OEKapTOBBIX  KOOpPAMHAT  TOYKH.
BeiBoguTh ypaBHEHMHE NpPAMOH M OKPY?KHOCTH.
Bbl- mesmaATh IOAHBIM KBaApaT [OAd HaXOXKACHUHA
LHEeHTpa H pagdyca OKpPY:KHOCTH IIo  eé
ypaBHeHU1o. Pemate 3agaum Ha HaxXOXKIEHUE
TOYEK IIepecede- HUS IIPAMBIX U OKPYKHOCTEH C
IIOMOIIIBIO METOAA KOOPAUHAT.

Hassanne
paszena (TempI)
Kypca (91110 9acoB)

OcHOBHOE coziep>KaHMe

OcHOBHBIE BUIBI IeSITeTLHOCTH
o0yuJarormxcst

MeTon KooOpAMHAT IIPH pPeIleHUN
reoMeTpPHUYECKHX 3a7ad.
Hcnoas3oBaHnue MeTosia KOOpAUHAT
B ITpaKTUYECKHX 3a7adax

Mcnonp30BaTh CBOMCTBA YyTAOBOTO KOA(PPUITHEHTA
IpaAMOHM IPH PEeLIeHHH 33aad, JAS OIIPE A€ HUS
PaCIIOAOKEHHS IIPAMOMH.

IIpuMeHATP  KOOPAMHATBI npu peleHUA
reoOMeTPH- YeCKUX U ITPAKTHYECKHX 3a1ad, A
IIOCTPOEHHH MaTeMaTH4e CKUX MOJIEACH PearbHBIX
3a7a4 («me- Toa KOOpIUHAaT»).

ITonp30BaThbcs AT TIOCTPOEHUS U HCCAENOBAHHU
U(PPOBBIMH PECYPCaMH.

3HaAKOMUTBCS € ICTOpUEV PA3BUTHA I'€ OMETPHH

ITpaBunbHBIE

MHOTOYTOJIbHUKW!.
HmMHa OKpY>KHOCTH

IT PaBUABHBIC MHOTOYT'OABHUKH,
BBIYHCAEHHUE UX 9IAeMEHTOB. YHCAO

0 ¥ IAMHA OKPYXKHOCTH. [IanHAa 1Iy-

d>opMym/1p013aTL OIIPpENEACHUE ITPABUABHBIX MHO-

TOYT'OABHHUKOB, HAXOOUTHb UX 3A€MEHTBI.
IMTosb30BaThCsA TIOHSITHEM JAAUHBI OKPY2KHOCTH,




¥ IUIOmaAb Kpyra.

Brrunciienue 1io-

maaen
(84)

TH OKPY2KHOCTH. PanmanHag mepa

yraa.
[Taomianp Kpyra U €ro 9A€MEHTOB
(cekTopa m cerMeHTa). BerancaeHue
rmaomaae i oUryp, BKAIOYAIOIIIX
9A€MEHTBI Kpyra

BBeIEHHBIM C IIOMOIIBIO TPABUABHBIX
MHOTOYTOAB-

HHUKOB, OIIpeesATh YHCAO [, JAMHY OyTU U Pajii-
aHHYIO Mepy yraa.

ITpoBoauTH mepexon OT paJAMaHHOM Mepbl yraa K
IpayCHOH K HA0OOPOT.

OmnpeneATs IIAOLIAAb KPyTa.

BreiBoauTh popmMysInl (B IpadyCHOM M pagydaHHOH
Mepe) Oad JAMH OyT, TAOIIafe# CEKTOpOB M Cer-
MEHTOB.

Beramcaare maomaau (huUryp, BKAIOYAIOIIHX JA€-
MEHTBI OKPY?KHOCTH (KpyTa).

HaxomuTe maomiay B 3afiadax peasbHOH KU3HU

[ BVDKeHMSsI IIJI0CKO-
cru (6
1)

[loHaTHe O MOBUXKEHUU IIAOCKOCTHU.

[TapasaeABHBIH HE€PEHOC, ITIOBOPOT U

cuMmMeTpud. OCH U LIEHTPbl CUMMe-

TPUH.

[Ipocreiiiye NpUMEHEHHd B pelle-
HUH 3a7a4

Pa30vpaTh IIpHMe Pbl, HAAIOCTPUPYIOIIHE ITOHATHA
\ITBU>KEeHHU, IEHTPOB U oceil CHMMeTpHUH.
[DopMyMpOBaTh ONpPENCACHUA apasA€ABHOTO IIe-
[peHOCa, IOBOPOTA M OCEBOI CUMMETPHH. BeiBoaMTH
11X CBOMCTBa, HaXOAWUTh HEIOJABHUXKHBIE TOYKH.
HaxonnTh HEHTPBI X1 OCH CUMMETPHH ITpocTeHIITX
cburyp.

[IprMeHATE ITapasA€ ABHBIM IIEPEHOC M CUMME - TPHIO
TIpK pellle HUM M'eOMeTpHYeCKUX 3aad (pa3- OupaTs
I pHMepEbI).

Vcrios1b30BaTh [AS IIOCTPOEHHUS U HCCAEIOBaHMM

1 (PPOBBIE PECyPChI




IloBTOpeHme, 06006-
1ieHMe, cucTeMaTH-

[ToBTOpEHNUE OCHOBHBIX IOHATHH U
METOIOB KypcoB 7—9 KaaccoB, 0606-

OnepupoBaTh NOHATHMAMM: (PUIypa, TOYKA, IIPH-
Mas, yroa, MHOTOVTOABHHK, PaBHOOeIpPEHHBIN Hu

3anMsA 3SHAHMI? IEHHE M CHCTeMaTH3allid 3HAHHH. [PABHOCTOPOHHUMN TPEYTOABHUKH, IPAMOYTOABHBIN
(7 a) [Ipocreifimne reomeTpudyeckre (pU- [TPEYIOABHUK, MeauaHa, OHCCeKTpuca U BbICOTA
TYypel M HUX CBOHcTBa. l3MepeHHe [TPeyroAbHHKA, IIapasAeAoTpaMM, poMO, MIpsSMo-
reoMeTPHUYEe CKUX BEAUYHH. [YTOABHHK, KBaApaT, Tpallellid; OKPy>KHOCTb, Kaca-
TpeyroAbHHUKH. TeAbHAs; PaBEHCTBO U I10A00He (PUTyp, TPEYrOAb-
HapaAAeALHLIe U IEePIIeHIUKYAID- HIKOB; IIapaAA€ABHOCTE U IIE€PIIEHAUKYAAPHOCTH
HBI€ TIPSIMBIE. [IPAMBIX, YTOA MEXKAYy IIPAMBIMH, CHMMETPHUS OT-
OKpykHOCTb U Kpyr. leomerpude- [HOCHTEABHO TOYKH H OpsAMOM; JAWHA, PACCTOSAHHE,
BeANYHHA yTAQ, IIA b, IIEPUMETP.
CKUE€ TIIOCTPOE€HHUH. YTABI B OKPYK- I/Ie ayraa, HAOMAk, IIepPUMETD
TI0JTb30BaTh bI: II€ PUMET) U A
HOCTH. DBrnucanHble 1 OIHCAHHBIE comL308aTE opMyT epuMeTpa OTfaH
IMHOT ABHHUKOB HHBI Y2KH M U ITA -
OKPY?KHOCTH MHOT'OyTOABHUKOB. oToyro OB, ZA OKP, oct orma
HaszBanmue o
CHOBHBIE€ BMOBI JeATe/IbHOCT
pasperna (TempI) OCHOBHOE cofTepyKaHvie APLA

Kypca (9vciI0 JacoB)

o0yuarormxcst




[TpssMass 1 OKPYyKHOCTb.
YeTbIp€XyrOABHUKU. BriicaHHbIE U
OIIMCAHHBIE  YETbIPEXYTOABHHUKH.
Teopewma ITudaropa u Hagasa TpU-
roHoMeTpuH. PelreHue oOIux Tpe-
YTOABHHKOB.

[IpaBUABHBIE MHOT'OYT'OABHUKH.
[Tpeobpa3zoBaHUs ITAOCKOCTH. [IBU-
xkeHud. [Tonobue. CumMmMmeTpH4.
ITaomans. BeraucaeHue nmaonage .
IMromamu  mOHOOGHBIX — PUTYP.
JleKapTOBbl KOOPAMHATBEI Ha IIAO-
CKOCTH.

BeKTopBl Ha IIAOCKOCTH

U Kpyra, 00bE Ma IIPSIMOYTOABHOT'O ITAPAAAEAETIH -
nemaa.

OrnepupoBaTh NOHATUAMM: [IPIMOYT'OABHAS CUCTE -
Ma KOOPAMHAT, BEKTOP; MCII0JI30BaTh 3TU ITOHS-
TUS AT TIPEeACTAaBACHUS JAaHHBIX U PEIIeHUs 3a-
a4, B TOM YHCAE U3 APYTUX yIeOHBIX IPeaMETOB.
Pemate 3amaum Ha ITOBTOPEHME OCHOBHBIX ITOHS-
THUH, MAAIOCTPAIINIO CBA3€Y MeXKIy pPa3ANYHBIMU
4acTaAMH Kypca. BpIOupare MeTon Ias pelile HUsS
3a/Ia4u.

PenrtaTh 3amaum U3 ITOBCeHEBHOM >KU3HU




PABOYAA NMPOrPAMMA YYEBHOIO KYPCA «BEPOATHOCTb U
CTATUCTUKA». 7-9 KNNIACCbI

COAEPAKAHUE YHEBHOIO KYPCA (MO NOAAM OBYYEHMA)

7 Kknacc

[Ipe acTaBACHUE JAHHBIX B BUAE TAOAUI], AUArpaMM, rpapuKOB.
3arorHe HUe TabAHIL, YTeHUEe U [IOCTPOEHUEe auarpamMm (CToAOGHKO -
BBIX (cTOAOYATBIX) M KPYyTOBBIX). YTeHHe IpadHKOB PeaAbHBIX IIPO -
meccoB. U3BaedyeHue wH(OpMAIIUM U3 AUATpAMM U TabAWHIL,
HCIIOABb- 30BaHHE M HMHTE PIpeTallys JaHHBIX.

OmmcareAbHas  CTATHCTHKA:  cpegHee  apudMeTHYECKOe,
MeauaHa, pa3Max, HauboAbIllee U HAaUMeHbIIlee 3Hadye Hus Habopa
YHCAOBBIX HAHHBIX. [IpUMepbl CAy4YadHOM H3MeHYHBOCTH.

CAyga¥HBI¥ OSKCHEPHUMEHT (OIBIT) U CAydadHOe COOBITHE.
Bepoar- HoCcTh M dacToTa. PoAbR MaAOBE POATHBIX M IPaKTHYECKU
OCTOBEP- HBIX COOBITHII B IIpupoAe U B oliiecTBe. MoHeTa U
UrpasbHasi KOCTb B TE€OPHUU Be POsITHOCTE .

I'pad, BepmmHa, pebpo. CremeHb BepmuHbl. Yncao pébep u
CyM- MapHas CTeIleHb BepIIHH. [IpeacraBaeHHE O CBS3HOCTH
rpacda. LHenu m nuravl. [Tytu B rpadax. O6xom rpada (atiaepoB
nyte). IIpencraBaeHue o0 opueHTHpoBaHHOM rpade. Peirenue
3a7a4 C IIOMOIIIBI0 I'padoB.

8 Knacc

[IpencraBA€HHE JAHHBIX B BUAE TaOAHI, fUarpaMm, rpacdHKoB.

MHOKe CTBO, A€ MEHT MHOXKE CTBa, IOAMHOXKe cTBO. Onepalluu Ham
MHOXKECTBaMH: 00be IUHEHHUE, IIe Pecede HUe, JOIIOAHE HUE .

CaolicTBa omepaluii HaJ MHOXKECTBaMH: II€PeMeCTUTEABHOE,
coue- TaTeABHOE, pacIipe 1e AUTE AbHOE, BKAIOYE HUA.
Hcmioab3oBaHUe rpa- (PUUECKOro IIpeACTaBA€HHS MHOXKECTB IAS
OIIMCaHUS PEaAbHBIX

IIPOLIE CCOB M BA€HUM, IPH PelIeHUU 3aaad.

HNsmepeHHe pacceuBaHUd MOAaHHBIX. [JlucepcHd U CTaHOAPTHOE
OTKAOHE HUE€ YHCAOBBIX HabOpoB. [lnarpamMma pacceUBaHUM.

OaeMeHTapHBIE COOBITHA caAydaiHoro ompita. CaydaiiHbie coObI-
Tua. BepodgrHocTH cobblTHil. OIBITBI C PaBHOBO3MOXKHBIMH
SA€MEH- TapHBIMH COOBITHAMH. CAydaHHBIH BbIOOp. CBA3b MEKIY
MaAOBe- POATHBIMH U IIPaKTHIeCKH [IOCTOBEPHBIMHU COOBITHSIMHU B
pupozse, oOIlleCTBE U HayKe.



HepeBo. CsolicTBa AepeBbEB: €AWHCTBEHHOCTh IIyTH,
CyLIeCTBOBa- HHE BHCAYEeH BEPIINHBI, CBA3b MEIXKAY YHCAOM
BEPIINH U 9yucAoM pébep. [IpaBuao ymHOKeHuda. Perre Hue 3amad
c nomoIpio rpacgoB. [IpoTuBonoOAOKHBIE CcOOBITHA. [lHarpaMma
Otinepa. Obbe gUHE - HUE U II€ pecede Hue cobbITuil. He coBMe CTHBIE
cobpiTua. dopMysa  CAOKEHHI BEpPOSITHOCTEH. YcAOBHadg
BepodTHOCTb. I[IpaBua0 yMHOXeHHs. HesaBucumble COOBITHA.
IIpe aicTaBA€HUE 3KCIEPHUMEHTA B BUAE AepeBa. PemreHue 3amadq
Ha HaxXOXKEeHME BEPOATHOCTEM C II0- MOIIBIO [€peBa CAYy4alHOro
9KCIle pUMeHTAa, auarpaMm diiaepa. 9 Knacc

[IpencraBA€ HUE JAHHBIX B BUAe TaOAUIl, quarpamMM, IpadUKoB,
HHTEepIpeTanud OaHHBIX. YTeHHe U IIOCTPOeHHe  TalAHII,
auarpaMm, rpaoHKoB II0 peaAbHBIM JaHHBIM.

[lepecranoBku U (pakTopras. CodeTaHHUs U YHUCAO COYeTaHHH.
TpeyroapHUK Ilackaas. PemeHue 3aa4 ¢ ICIIOAB30BAHHUEM KOMOH -
HaTOPHUKH.

F'eomeTprdeckasa BeposTHOCTE. CAy4daiiHBIH BBIOOP TOYKU U3 (PU-
Typbl Ha IIAOCKOCTH, M3 OTPe3Ka M U3 AYTH OKPYKHOCTH.

UcmeiTanue. Ycnex u Heyaada. Cepus HUCIBITAHUN [0 II€ pBOTO
ycriexa. Cepusa ucrnbiTanuii BepHyaan. BepogTHocTu coObITHH B
Ce- pUH UCIBITAHUMN BepHyaau.

CayualiHad BeAWYHMHaA M pacIpelieA€HHE BEPOATHOCTEH.
MaTteMa- THYECKOe OXHAaHHWEe U aucnepcud. IIpumepbl
MaTeMaTHYeCKOr0 OXHUIAaHUA KaK TeOpeTHYEeCKOro CpeaHETo
3Ha4YeHHUd BeAUYHUHBbI. MaTeMaThu4eCKoe OXKHAAHNE M AUCIIEPCHUS
CAy4Ya¥HOM BEAHWYHHBI «YHCAO YCIIEXOB B CEPHUHU HCIILITAHUU
BepryAam.

[TousaTHe 0 3aKOHE OOABIIMX YHCEA. V3MepeHHre BeposSTHOCTEH ¢
IIOMOIIBI0 YacToT. PoAb M 3HadYeHWE 3aKOHA OOABIIINX YHCEA B
opupone U obIiecTBe.

MAAHMPYEMbIE NPEAMETHDIE PE3Y/IbTATbl OCBOEHWA
MPUMEPHOM
PABOYEN MPOIrPAMMBI KYPCA (MO NOZJAM OBbYYEHMA)

ITpe iMe THBIE pe3yAbTATHI OCBOEHUS Kypca «BepodaTHOCTh U cTa-
THCTHKa» B 7—9 Kaaccax XapaKTe PH3YIOTCS CA€ AYIOIINMU yMeHH-
AMH.

7 Knacc

YuraTh HHQOPMAIIHIO, IIPeCTABACHHYIO B Tabauilax, Ha aua-
rpaMMax; IIpeACTaBASTh JAHHBIE B BHAE TaOAHIl, CTPOUTDH IHA-
rpaMMBbI (CTOAOHKOBBIE (CTOAGUATEHIE) M KPyroBbI€) II0 MacCHUBaM
3HaQ4Ye HUH.



OnmceIBaTh M HHTEPIPETHPOBATL pPEeaAbHbIE YHCAOBBIE MOaHHBIE,
IIpe ACTaBA€ HHbIE B TAOAMIIAX, HA AUarpaMMax, rpadukax.

Hcmoab30BaTh OAS ONHMCAHUA NAHHBIX CTATHCTHYECKHUE XapaKTe -
PUCTHKU: cpeaHee apudMeTHYeCKOoe, MeAuaHa, HauboAbIllee U
HaHMeHBIIIee 3Ha4Ye HUd, pa3Max.

NMeTh HIpeAcTaBAEHHE O CAydaMHOHM HM3MEHYMBOCTH Ha IIpHMeEpax
IeH, (pu3ude CKUX BEAHYHH, aHTPOIIOME TPHYE CKHUX NaHHBIX; UMETh
IIpe ACTaBA€ HHE O CTATHUCTHYECKOH yCTOHIUBOCTH.

8 Kknacc

H3BAeKaTh U IIpeoOpa30oBbIBATHE HMHQOPMAIINIO, IIpeACTABACHHYIO B
Buae Tabaull, nuarpaMM, I'pauKOB; IIPEACTAaBASTH JAHHBIE B BUE
Tabaul, guarpamMm, rpadHKoB.

OnuncelBaTh [JaHHBIE C IIOMOIIBIO CTATHCTHYECKHX IIoKasaTeAeH:
CpeJHUX 3HA4YEeHUM U MEp pacceuBaHUs (pa3Max, AUCIEPCHa U
CTaHOapTHOE OTKAOHEHUE).

HaxomuTths 9acTOThI YHCAOBBIX 3HAYEHMUH U 4acCTOTHI COOBITHH, B TOM
YHCAE TI0 Pe3yAbTaTaM H3MepPeHUH U HabAlode HUH.

HaxomuThb BEpPOSITHOCTH CAyYaWHBIX COOBITHUI B OIBITAX, 3HAs BeE-
POSITHOCTH BSA€MEHTAPHBIX COOBITHH, B TOM YHCA€ B OIBITAX C
PABHOBO3MOXKHBIMH 3A€MeHTAPHBIMHU COOBITHSIMH.

Hcmioab3oBaTh TpadudecKHe MOAEAW: AEePeBO CAYIaHHOIO 9KCIIE -
pUMeHTa, AuarpaMMbl Oiaepa, dyucaoBad IpaMad.

OnepupoBaThk IIOHATHAMM: MHOXKECTBO, IIOAMHOKECTBO; BBIIIOA-
HATH Olepalluy Hajl MHOXKeCTBaMH: o0beoUHEeHHe, IlepecedeHue,
IOIIOAHEHHE; IIEPEeYUCAATh 3JAE€MEHTbl MHOXKECTB; IIPUMEHATH
CBOMCTBa MHOXKECTB.

Hcmoab3oBaTh rpaduyeckoe IIpeACTaBAECHHE MHOXKECTB M CBA3eU
MEXKAy HUMHU [Ad OIMHCAHHUA IIPOLIECCOB M ABA€HUH, B TOM YHCAE
IIpY pellle HUM 3aad U3 APyrux ydeOHBIX IIpe AMETOB U KyPCOB.

9 Knacc

UzBaeKaTh M IIpeoOpa3oBhIBATH HHQOPMAIIHIO, IIpeACTaBAEHHYIO B
Pa3sAMYIHBIX HCTOYHHKAaX B BHIE Ta6APIU,, avarpamMm, I‘pad’)I/IKOB;
IIpe ACTaBASITh JaHHBIE B BUE TAOAUIl, AUATPAMM, T'padUKOB.

Penrats 3aav91 OPraHHUu30BaHHBIM r[ep660p0M BapHaHTOB, a TaK- XK€
C UCIIOAB30BaHHUEM KOM6I/IHaTOpHBIX HpaBI/IA U MEeTOoO0B.

I/ICHOAB3OBaTB OITMCaTE ABHBIC XapaKTepI/ICTI/IKI/I paviNzy MaCCHUBOB
YHCAOBBIX NAaHHBIX, B TOM YHCAE cpe,aHHe 3HA4YECHUAId U MepBI pac—
ceuUuBaHU4Id.

HaXOIH/ITI: YaCcTOThI 3HAYEHHUH U YaCTOThI CO6I)ITI/IH, B TOM YHUCAE
HOAI)3y${CI) peSYAI)TaTaMI/I HpOBe}léHHI;IX I/ISMepeHI/Iﬁ nu Ha6AIO}Ie-
HUH.

HaXO,HI/ITIa BEPOATHOCTHU CAytIafIHI;IX COOBITHI B HU3YYE€HHBIX OIIbI - TaX,
B TOM YHCA€ B OIIbITaX C PAaBHOBO3MOXHBIMH OSA€EMEHTAPHBI- MU



COOBITUAMHU, B CEPUAX HCIBITAHUHN [0 MEPBOTO yCIIEXa, B CE€- PUAX
HUCIIBITaHUN BepHyaAH.

HmeThb nipeicTaBA€HUE O CAYIaHHOM BEAWYHHE U O PacIIpeAeAe - HUH
BEPOATHOCTE M.

HNmeThb nipeicTaBA€ HUE O 3aKOHE OOABIIIMX YHCEA KAaK O IIPOSBAE - HUK
3aKOHOMEPHOCTH B CAYYAMHON H3MEHYHBOCTH H O POAM 3a- KOHA
OOABIIIMX YHCEA B TIPUPOLE U ODIIECTBE.



TEMATHMYECKOE NNTAHMPOBAHUE YHEBHOIO

KYPCA

(MO TOAAM OBYHEHMA)

7 Knacc (He meHee 34 y)

Ha3Baumne pasgeina
(TempbI)
(amc10 yacoB)

OcHOBHOe coziep>KaHMe

XapakrepucTuka mesATeIbHOCTH 00yYaromyxcs

IIpencraBienue
JaHHBIX
(79

[IpencraBaeHMEe NAHHBIX B TabAu-
nax. I[IpakThdecKue BBIYHCACHUS
1o TabAHMYHBIM NaHHBIM. V3Baede-
HHE U HUHTEPIIpETAlINUA Ta6AI/I‘-IHI)IX
naHebIX. [IpakTHdeckas pabora
«TabAUIIBI».

I'pacryeckoe IpeacTaBACHHUE TaH-
HBIX B BHZE KPYI'OBBIX, CTOAGHKO-
BBIX (CcTOAGYATHIX) muarpamm. Yre-
HUE U [IOCTpoeHUuE auarpaMm. [1pu-
Me pbI neMorpadude CKIX
muarpamM. [Ipaktudeckag pabora

«/[lnarpaM- MbI»

OcBanBaTh cr1oco0OBI IIPeICTAaBACHUS CTATHUCTHIE-
CKHX JAHHBIX U YHCAOBBIX MACCHBOB C IIOMOIIBIO
TabAUIl ¥ UArpaMM C HCIIOAB30BAHHEM AKTyaAb-
HBIX U BaXKHBIX JIAHHBIX (OeMorpaduyecKue IaH-
HEBIE, IIPOU3BOACTBO IIPOMBIIIIA€HHOMN u
CEABCKOXO- 39MUCTBEHHOMN IIPOAYKIINH,
00IIle CTBE HHBIE U IIPHU- POIHBIE IBACHUS).

VI3y4daTh MeToaBI PaOOThHI C TAOANMYHBIMHU U I'padu-
4E€CKUMH MPEACTABAC HUAMH JAHHBIX C IOMOIIIBIO

11PPOBBIX PECYPCOB B XO/I€ IIPAKTUYECKUX PaboT




OnmcaTenpHas Yucaosble Habopel. CpenHee apud- | OcBaMBaTh MOHSTH: YHCAOBOM Habop, Mepa IeH-

CTaTUCTMKA METHYECKOE. TpaAbHOH T€HAEHIIMHU (Mepa IeHTpPa), B TOM YHCAE

8 Menmunana  9HCAOBOTO Habopa. | cpenHee apudMeTHYIECKOE, METHAHA.
Ycrofi- YMBOCTh M€AUAaHBI. OmnmncpIBaTh CTATUCTUYECKHUE JAHHBIE C IIOMOIIBIO
IIpaktuyeckasa pabora «CpenHue cpenHero apudMeTHIeCKOTo U MeauaHel. Perate
3HAYEHUD. 3aa49H.
HauGoablllee 1 HauMEHBIIIEE 3HAYE- M3y4aTe cBOVICTBA CPETHUX, B TOM YHCAE C IIOMO-
HUS 9YUCAOBOTO Habopa. Pazmax LIBI0 IIU(POBBIX PECYPCOB, B XO/I€ IIPAKTHYIE CKHUX

pabor.
HasBanne pasgena
(TempbI)

(amc10 yacoB)

OcHOBHOE coaeprKaHNe

XapaKrepmcrnKa AeATEJIbHOCTU oﬁyqamumxca

OcBamBaTh NOHATHUS: HAUOOABIIIEE U HAWUMEHbIIIEE
3HAYEHUS YUCAOBOT'O MacCCHBa, pa3Max.

Perrate 3amaun Ha BEIOOP criocoba OTTHMCaHUS AaH-
HBIX B COOTBETCTBHH C IIPUPOIOY JAHHBIX U I[EASI-
MH HCCAEIOBAHUS

CiygariHast M3MeH-
41BOCTD
(69)

CayyaiiHad U3MEHYUBOCTh (IpUMe-
pel). HacToTa 3HaYeHUH B MaccuBe
JNaHHBIX. 'pyniriupoBka.
T'ucrorpam- MeI.
IIpaktudeckasa pabora «Caydatinasa
HN3MEHYHNBOCTBH»

OcBamBaTh IOHATHS. YacTOTa 3HA4YEeHUH B
MacCCuBE JaHHBIX, TPYIIIILPOBKAa JaHHBIX,
THCTOTrpaMmMma. CTPOVITI: nu aHa/IM3MpoBaTh

THCTOTPaMMBbI, HOAOM- paTh IIOAXOMALIMM IIar
TPYHIIIHPOBKHU.

OcBamBaTh I'paduiecKre IpeaCcTaBACHUS Pa3HbIX
BHUIOB CAy4YalHOH M3MEHYHBOCTH, B TOM YHCAE C
IIOMOIIIBI0  ITU(POBBIX  PECYPCOB, B  XOIe
IpakThye- CKoi paboTsl




Beenenue B Teopuio
rpacgoB
@)

I'pacd, BepumHa, pedpo. [Ipeacras-
A€HUE 3a0a49y C IIOMOIIBI0 rpada.
CreneHb (BaA€HTHOCTBH) BEPIIHUHEI.
Yucao p€bepu cymMMapHas CTeIIeHb
BepwuH. llens u nnuka. I1yte B rpa-
de. IIpencraBaeHHE O CBI3HOCTU
rpada. O6xon rpada (siiaepoB
myTh). IlpeacraBaeHMe 00 OPHEHTH-
POBaHHBIX rpadax

OcBamBaTh nNOHATHS: Irpad, BepluHa rpada, pe-
Opo rpada, cremeHb (BaA€HTHOCTH BEPIIHHEI),
LIEb U IIHKA.

OcBanBaTh MOHATHSI: IIyTh B rpade, 3HAe POB IIyTh,
o6xox rpada, opreHTHPOBAHHBIH I'pad.

Perratp 3agaum Ha IIOKMCK CYMMBI CTeI€HEH Bep-
mInH rpaca, Ha IIOUCK obxoma rpada, Ha IIOUCK
nyTeii B Opue HTHPOBAHHBIX Irpadax.

OcBauBaTh CIIOCOOBI ITPECTABACHHS 3amad Hu3
Kyp- ca  aareOpel, T€OMETPHUH, TEOPHUH
BEPOATHOCTEH, APYTHX IMIPEAMETOB C IIOMOIIIBIO
rpacoB (KapThl,

CXEMBbI, DA€KTPUYECKHE ILIeNH, (PyHKIINOHAABHBIE
COOTBETCTBHsI) Ha IPUMepax

BepositHOCTB M1 Ua-
CTOTa CJIy4artHOIO
COOBITHA

(@)

CaydalHBIH OIIBIT U CAy4dadiHOe
cobrITHE. BepoaTHOCTE M dacroTa
coObITHA. POAP MaAOBEPOSATHBIX H
IIPAKTHYECKH IOCTOBEPHBIX COOBI-
THUH B Ipupoze U B obmiectBe. Mo-
HeTa U UrpasbHasl KOCTb B T€OPHH
BEPOATHOCTEH.

ITpakTryeckasa pabora Hacrora
BBIIIaI€ HUS OpAa»

OcBanBaTh NOHATHA: CAYIaWHBIN OIIBIT U CAydali-
Hoe CcOOBITHE, MAaAOBE POITHOE U IIPAKTHYIE CKHU J0-
CTOBepHOE COOBITHE.

VI3y4daTh 3HAQUYUMOCTb MAAOBE POATHBIX COOBITHH B
Ipupoe U oOIeCcTBe Ha BaXKHBIX ITpHMe pax (aBa-
PHUH, HECYACTHBIE CAyYaH, 3alIUTa IIe PCOHAABHOH
nHpOpPMAaIUH, IIepeaada JaHHbBIX).

M3ydaTh poAb KAAQCCHUYECKHUX BE€POATHOCTHBIX MO-
neAei (MOHeTa, UT'pasbHad KOCTh) B TEOPUU BEPO-
ATHOCTEH.

Hab6momate ¥ M3ydaTh 4acTOTy COOBITHU B IIPO-
CTBIX OKCII€PUMEHTaX, B TOM HYHCAE C IIOMOIIBIO
OUGPOBBIX PECYypCcoOB, B XOAe IIPaKTH4eCKOH
paboTsI




O06o01eHe, KOH-
TpOJIb
(54)

[IpencraBaenue npaHHbIX. Omnwuca-
TeAbHAs CTATHCTHKA. BepoaTHOCTH
CAy4aHHOT'0 COOBITHS

IToBTOPATE N3y4EHHOE U BBICTPaMBaTh CUCTEMY
3HaAHUHU.

Pemiatp 3agaum Ha IIpeCTABA€HHE H OIIMCAHUE
JAHHBIX C IIOMOIIBIO H3Y4YeHHBIX XapaKTe PUCTHK.
OGcy>XmaTh IprMepbl CAYIalHBIX COOBITHIH, MaAO-
B€POSITHBIX U IIPAKTHYECKH [I0CTOBE PHBIX CAydaii -
HBIX COOBITHM, UX POAU B IIPUPOJE U KU3HU UEAO-
BeKa

8 Kknacc (He meHee 34 4)

HasBanne pazgesna
(TempbI)
(s1cr0 yacoB)

OcHOBHOE coaeprkKaHne

XapaKrepucrm(a AeATe/IbHOCTU o6y11a101_uuxc;1

IToBTOpeHMe Kypca

7 Kacca
(C31]

IIpencraBaeHue naHHBIX. Onmca-
TeAbHAsd cTaTUCTHUKa. CaydaiiHaga

U3MEHYUBOCTb. Cpenxue
YHCAOBOTO Habopa.

Cay4aiiHbie COOBITHSL
BepoaTtHocTu u 4aCTOTHI.
Kaaccuueckne wMomeaum  TeOpHH
BEPOSTHOCTEM: MOHeEeTa u

urpasbHad KOCTb

IToBTOPATH H3y4EHHOE U BBICTpaMBaTh CHUCTEMY
3HaHUH.

Pemmrate 3amaum Ha IIpeCTaBA€HHE U OIIHCAHUE
JAHHBIX C IIOMOIIBIO H3y4Ye HHBIX XapaKTe PHCTHK.
Pemrate 3amaum Ha IpeAcTaBA€HUE I'PYIIIIMPOBaH-
HBIX JAHHBIX U OIIHMCAaHHE CAY4YalHOM HU3MeHYHUBO-
CTH.

Pemmate 3amaun Ha onIpe e A€HUE JaCTOThI CAydaii-
HBIX COOBITHI, 0OCYZKIe HHE IIPUME POB CAyJIaHBIX
COOBITH, MAAOBE POSITHBIX U ITPAKTUYECKHU JI0CTO-
BEPHBIX CAyYaWHBIX COOBITHH, UX POAH B ITPUPOIE
U JXKHU3HU YeAOBEKA




OmnmcaresbHasA cTa-

OTkAOHEHUS. [l1cIIe pcus YHUCAOBO-

OcBamBaTh IMOHSATHA: AUCIIEPCUA W CTaHOAPTHOE

TUCTUKA. TO Ha60pa' CTaHﬂaeroe OTKAOHE - OTKAOHE€HHUE, HCIIOAB30BATh 3THU XapPaKTEPUCTHUKHN
PaccenBa- Hme HHe 9HCAOBOro Habopa. [luarpam- JIASI OTIMCaHUd pacCeUBaHUd JaHHBIX.

JaHHBIX MBI pacce HBaHHUS BruinBurare rmmore3nsl 00 OTCYTCTBUH HAM HaAU-

(44 YUM CB43M [0 [uarpaMmaM pacCe uBaHUS.
Crpouts auarpaMMbl paccenBaHUud 110
HUMEIOIINM- Cd JaHHBIM, B TOM YHCAE C IIOMOIIIBIO
KOMIIBIOTE pa

MHuosxecrBa MHOXKeCTBO, IMoaAMHOXKecTBO. Ome- | OcBaMBaTh HOHSTVS: MHOZKE CTBO, SAE MEHT MHOXKE-

@) pamyy HaJ MHOIKECTBaMHU: 00'be Iu- CTBa, IIOAMHOXKECTBO.

HEHUE,
HUE.

IIEpeCcedYCeHUuE, MOOIIOAHE-

BeIimmoHATH orepanmm HaJ MHOZXKECTBaMU!: obme-
AUHEHUE, II€PECEICHUE, NOIIOAHECHUE.

CBotlicTBa omepalnuii Hag MHOXKe-
CTBaMU: II€PEMECTUTEABHOE, COYe-
TaTeALHOE, pacmpeneAuTe AbHOE,
BKAIOYE HUS.

I'pacudeckoe mIpeacTaBAeHUE MHO-

JKECTB

Wcmosms30BaTh CBOMCTBA: II€PEMECTUTEABHOE, CO-
YyeTaTeAbHOE, pPaCIIpeleAUTEAbHOE, BKAIOUEHUSI.
Ucnone3o0BaTh Trpaduyeckoe  IIpeAcTaBA€HUE
MHO- 2XKECTB HpI/I OITMCaHHuUu peaALHLIX HpOHCCCOB
U 9B- A€HUH, IIpH pelIeHUN 3aaa4 K3 OPYyTHUX
y4eOHBIX IIPeIMETOB H KyPCOB




BeposaTHocTh
CIy4artHOTO
coOBITHA

(64)

OaeMeHTapHBIE COOBITHA. CAydaii-
Hble cOOBITHS. BaarompuaTcTBYIO-
Ipe  JA€MEHTapHBIe  COOBITHSL
Bepo- arHocTH co6BITHHE. OOBITEI C
paBHO- BO3MOZKHBIMU
3A€MeHTapHbIMU COOBITHSMH.
Cayuaifuei#l BeI6op. ITpakTuyeckas
paboTa «OTIBITBI c
PaBHOBO3MOZKHBIMHU A€ MEHTAPHBI-
MH COOBITHSIMIU»

OcBamBaTh IOHSTHSI: A€ MEHTAPHOE COOBITUE, CAY-
4JaiiHoe COOBITHE KaK COBOKYIIHOCTH OAArOIIpHUST-
CTBYIOIIIUX SA€MEHTAPHBIX COOBITHH, PaBHOBO3-
MOIKHBIE DA€ MEHTAPHBIE COOBITHSI.

PemaTp 3agaum Ha BEIYUCACHHE BEPOATHOCTEH CO-
OBITHI IT0 BE POSAITHOCTAM A€ MEHTAPHBIX COOBITHI
cAyJa¥fHOTO OIbITA.

PermmaTe 3agaum Ha BBIYHCAEHUE BEPOIATHOCTEH Co-
ObITHIfT B  ONBITAX C  PABHOBO3MOXKHBIMH
GAEMBHTap— HBIMHAX CO6I>ITI/IHMI/I, B TOM 4YHCAE C
TIIOMOIIIBI0 KOM- ITBIOTEPA.

IIpoBOIUTE M M3yYaTh ONIBITHI C PABHOBO3MOXKHBI-
MU 3A€ MEeHTapPHBIMU COOBITHSIMHU (c
HUCIIOAB30BAHU- €M MOHET, UT'PaAaABHBIX KOCTeH,
OPYyrUxX MozeAeii) B Xoae NpaKThudeCcKoH paboThl

BBeneHme B TeOpNIo
rpados

HepeBo. CBoiicTBa nepeBa: €OUH-
CTBEHHOCTD IIyTH, CyIIleCTBOBAHUE

OcBamBaTh IOHSTHS: [Ie PeBO Kak rpad 6e3 IIHKAa,
BHCA4Yas BEPIIMHA (AMCT), BETBb AepeBa, IOyTh B

(@) BUCSIYEM BEPIIMHBI, CBA3b MEXKIY | HepeBe, AMaMeTp epeBa.
YHCAOM BEPIIHH U YHCAOM DPEGED. VI3yuaTh CBOVICTBA epeBa: CyIlle CTBOBAHHE BHCS-
[IpaBUAO YMHOKEHHUS 4Jelf Be PIIIMHBI, € IMHCTBE HHOCTE ITYyTH MEIKIY ABY-
M BEPIIHMHAMHY, CBSI3b MEXKIY YKCAOM BEPIIHH U
qucaoM pébep.
HasBanume pasgesna

(TempbI)
(amc10 yacoB)

OcHoBHOe cogeprkaHMe

XapakTepucriKa AesATeTbHOCTH 00y Jaromyxcs




Pemrate 3amaun Ha IIOMCK K II€PEeYHCACHHE IIyTeH
B IepeEBE, OIIPEIe A€ HUE YHCAA BE PILINH UAU PEGEp
B ZepeBe, 06x01 OMHAPHOTO AepeBa, B TOM YHCAE
C IPUMEHEHUEM IIPpaBUAa YMHOZXKEHUA

Cirygavieble
CcOOBITHA

@)

I[TpoTHBOIIOAOKHOE cOoOBbITHE. [lna-
rpamma Oiirepa. OOBeUHEHVE U

repecedeHUE COOBITHI.
HecoBwmecr- HBIE COOBITHSL
dopmyaa CAOKEHHUHI BE POATHOCTEH.
ITpaBuao YMHOKE - HUA

BEPOATHOCTEH. YcCaOBHas Bepo-
ATHOCTb. He3aBHCHMBIE COOBITHS.
IIpencraBae HUE CAYIAHHOTO 9KCIIE-
PUMEHTAa B BUJIE e peBa

OcBamBaTh IIOHSTHSI: B3AUMHO IIPOTHBOIIOAOZKHBIE
COOBITHS, OTIepalllU Hall COOBITUSIMHU, 00'bE UHE-
HUe U IlepecedeHUe COOBITHH, quarpamma diiaepa
(Otiaepa—BenHa), COBMECTHBIE M HECOBMECTHBIE
COOBITHA.

VI3ydaTh TeopeMbI O BEPOATHOCTH OOBEAHHEHUS
OByX COOBITHH (POPMYABI CAOIKEHHS BEPOSTHO-
creii).

Perrate 3agaum, B TOM YHCAE€ TEKCTOBBIE 3aladH
Ha OIIpeiIeA€HHE BEPOATHOCTEH 0OBeIUHEHUd U
ImepecedeHus: COOBITUM C IIOMOIIBIO YHCAOBOM
ops- Mo#, guarpamMm — Ofiaepa,  (POpPMyAbI
CAOZKEHUS BE- POITHOCTEH.

OcBamBaTh HOHATMA: IIPABHAO YMHOIKEHHUS BEPO-
ATHOCTeH, YCAOBHAsI BEPOSTHOCTD, HE3aBUCHUMBIE
COOBITHS OEPEeBO CAYIAMHOIO OIIBITA.

V3ydaTh cBOVICTBA (OIIpENEA€HUS) HE3aBUCUMBIX
COOBITHH.

Perratp 3amaum Ha oIIpeeA€HHE U HCIIOAB30BaHUE

HEe3aBHUCHUMBIX COOBITHIH.

PemmaTe 3amaum Ha IIOUCK BEPOATHOCTEH, B TOM
YHCAE€ YCAOBHBIX, C UCIIOAB30BAHUEM i€ PEBA CAY-
YarHOTI'O OIThITa




O0o001enmne,
KOHTPOJIb

@9

HpeﬂCTaBAeHI/Ie HAAaHHBIX. Ormuca-

TeAbHAd  CTATHUCTHKA. I'padrr.
Bepo- ATHOCTB CAYy4aMHOTO
CcOOBITHA. One- MEHTHI
KOMOWHaTOPHUKHA

IloBTOPATH H3y4EHHOE U BBICTpaMBaTh CUCTEMY
3HaAHUHU.

Pemmate 3amaum Ha TpeacTaBA€HHE U OITHCAHUE
JAHHBIX C IIOMOIIBIO U3y4de HHBIX XapaKTe PUCTHUK.
Perrate 3amaun ¢ mpuMeHeHHEM rpadoB.

Permrate 3ajaun Ha HAXOKAEHUE BEPOSITHOCTH CAY-
9aiHOTO COOBITUSI 10 BEPOSITHOCTIM 3A€MEHTap-
HBIX COOBITHI, B TOM YHCAE B OIIBITaX C PABHOBO3-
MOZKHBIMH A€ MEHTAPHBIMU COOBITHAMH.

Pemmrate 3amaum Ha HaXOXKIEHNE BEPOSTHOCTEH
o0BeUHEHUS U IIepecedeHUusd COOBITHI, B TOM
YHUC- A€ HE3aBHUCUMBIX, C HCIIOALB30BAHUEM
rpaduye CcKux IpeacTaBAe HUH u nepeBa

CAy4JafHOro  OIbITA. Pemate  3amaum  Ha
e PeYUCACHUE KOMOWHaui (amcaa
IIepecTaHoOBOK, dYHCAa CcoOdYeTaHUM), Ha Ha-
XOXKIEHUE BEPOATHOCTEH coObITHH c

IIPUMEHCHHUEM KOM6I/IHaTOpI/IKI/I, B TOM 4YHCAE C
HUCIIOAB3OBaHUEM TPEYTOABHHKA ITackaaa

9 knacc (He meHee 34y

HasBanme pa3gesna
(TeMBI)
(s1crT0 yacoB)

OcHOBHOE coaeprKaHne

XapaKTepchnKa AeATe/IbHOCTU OﬁyanOH.H/IXCﬂ




IToBTOpeHMe Kypca
8 KiIacca
(C31]

[IpencraBaeHue maHHbIX. Omwuca-
TeabHast cratucrtuka. Orieparu
Hajz CcoObITMaAMM. He3aBUCHUMOCTHL
COOBITHIH

IToBTOPATH H3y4EHHOE U BBICTpaMBaTh CUCTEMY
3HaHUH.

Perrate 3amaun Ha IpesiCTaBACHUE U OITHCAHUE
JAHHBIX.

Pemiate 3amaum Ha HaXOXKIEHHE BEPOATHOCTEH
O0BeMMHEHUS U IIepPeCedYeHHs COOBITHH, B TOM
4HC- A€ HE3aBHCHMBIX, C HCIIOAB30BaHHEM
rpadU4eCcKHUX  IIpPeaCcTaBACHUH U gepesa
CAy4a#HOT'O  OIIBITA. Pemate  3amaum  Ha
e pedrcAe HUe KOMOMHAaImi (amcaa
IIePEeCTaHOBOK, 4YHCAA COYeTaHHWH), Ha Ha-
XOKIeHUe BEPOSTHOCTEH coOBITUM C
IpUMeHeHHEeM KOMOHMHATOPUKH, B TOM YHCAE C
HUCIIOAB30BaHUEM TPeyroAbHHuKa [lackaas

Dj1eMeHThI KOMOM-
HaTOPUKM
(44)

KoMOuHATOpHOE IPABUAO YMHOKE -
Hud. IlepecranoBku. daxropuaa.
CoyeTaHUd KU YHCAO COYETaHHUH.
TpeyroasHuK Ilackaada. Ilpakruye-
ckag pabota «BeIYHCACHHE BEPOST-
HOCTEH C HCIIOAB30BaHHEM KOMOH-
HATOPHBIX (DYHKIIUH SA€KTPOHHBIX
Ta6AI/IL1»

OcBanBaTh HOHATHS: KOMOHWHATOPHOE IIPABHAO
YMHOZXKEHHUS, YIIOPIAodYeHHAad rapa, TpoiKka 065
€KTOB, IIepeCTaHOBKa, (paKTopHaa 4ducaa, codeTa-
HHE, 4YHCAO COYeTaHHUU, TpeyroabHUK [lackaad.
PermaTe 3amaun Ha 1€ pe YU CAC HUE YIIOPA1049€ HHBIX
rap, TPOeK, IIePeYrCACHUE I1€ PECTAaHOBOK U COYe-
TaHUHN 5A€MEHTOB Pa3AMYHBIX MHOKECTB. Pemniath
3aja4yM Ha IIPUMEHEHHE 4YHCAa COYEeTaHHH B
aareOpe (CoKpalé HHoe YMHOXKeHHe, 6uHOM Hbro-
TOHA).




Periars, mpuMeHsisi KOMOMHATOPHKY, 3aJadd Ha
BBIYUCAEHHE BEPOATHOCTEH, B TOM YHUCAE C IIOMO-
LIBIO DA€KTPOHHBIX TAOAUIL B XO/1€ TIPAKTHYIE CKOH
paboTsl

Teomerprueckas leomeTpryeckasa BEPOSATHOCTD. OcBanBaTh HOHATVE re OMeTPHYe CKOH
BEpPOATHOCTR Cay- 4a#iHbIfi BBIOOpP TOYKHM U3 | BepoATHOCTH. Pemrare 3amaum Ha HaXOXKIIEHHE
@) bUTypEI Ha IIAOCKOCTH, U3 OTPE3KA, BEPOSATHOCTEH B OIBITAX, IIPEIACTABUMBIX KakK
U3 IyT'H OKPY>KHOCTH BBIOOP TOYEK M3 MHO- TOYIrOABHHKA, Kpyra,
OTpe3Ka HAM OYT'H OKPYXKHO- CTH, YHCAOBOTO

IIPOMEKYTKa
WcnpITaausa HcnoeiTanue. Ycuex u Heyaada. Ce- OcBanBaTh MOHATMS: HCIIBITAHUE, A€ MEHTAPHOE
Bepryum pyUg  HCHOBITAHHUM [0 IIePBOTO | COOBITHE B HCIBITAHUH (ycmex u Heymada), cepud
(6 ) ycriexa. MHcneitanua BepHyaan. UCIBITAHHUY, HACTYIIAEHHE IIepPBOr0  ycliexa

BepoaTHO- cTH COOBITHH B cepuu
HUCIIBITaHUN

Bepuyaau. ITpaktudeckas pabora
«AcnbeitTanusa Bepryaan»

(Heyma- 4um), cepyusd UCHBITAHUY BepHyaan.
PemaTe 3amaun Ha HaxXOXKIEHUE BEPOATHOCTEH Co-
OBITHI B CEpUU UCOBITAHUH O II€PBOTO yCIIeXa, B
TOM YHCAE C IIPEMEHEHHEM (POPMYABI CyMMEI T'€0-
MeTpPHUYeCKOH ITPOTPeCCUH.

Pemmmate 3amaum Ha HaXOXKIEHHE BEPOATHOCTEH
SA€MEHTAPHBIX COOBITHH B CEPHH HCIBITAHUH
Bep- Hyaan, Ha HaXOXIEHHE BEPOATHOCTH
ornpeneAéH- HOI'O 4YHCAA YCIEXOB B CEPHUU
ucnelTaHuit  BepHyaau. Msygate B  xoge
NpaKTUYIecKoy paboThl, B TOM YHCAE€ C IIOMOIIIBIO
UQPOBBIX PECYPCOB, CBOMCTBA BEPOATHOCTH B
cepHUHU UCHBITAHUN BepHyasn




Cnyuartaas
BeJIMYMHA
(64)

Cayualinasg BeAWYHHa U paclipeje-
A€HHE BepodaTHocTed. Marematu-
4YEeCKOE OXXKHUIaHWE U AUCIIEPCUS
cAydaHOM BeAW4YMHBI. [IprMepsl
MaTeMaTH4eCKOTO OXKHUIaHUA KaK

OcBouTh MOHATHA: cAydaliHasd BeAWYHHAa, 3Hade-
HUE CAydJallHOH BEAUYHHBI, paclpeneAcHUe BePo-
SITHOCTEH.

M3ydaTh 11 00Cy>KIaTh IIPUMeE PbI AUCKPETHBIX U
He- IIPE PhIBHBIX CAYYaWHBIX BEAUYHH (POCT, BEC
4eno-

Ha3Baumne pa3zgena
(TempbI)
(amc10 yacoB)

OcHOBHOE coaeprKaHNe

XapaKrepmchKa AeATETIbHOCTU oﬁyqalon.mxcs;




TEOPETHUUECKOTO CPETHETO
3Ha4YEeHUI BE AUYUHLIL.

TToHATHE O 3aKOHE BOABIINX YHCEA.
H3MepeHne BEPOSTHOCTEHN C TIOMO-
IIIBI0 4acTOT. IIpHMeHeHNE 3aKOHA
OOABIIIMX YHCEA

B€Ka, YHCA€HHOCTb HaCeA€HUSs, APyTHe U3MeHYH-
Bbl€ BEAWYHHBI, pacCMaTpHUBaBIIHECSI B Kypce

CcTa- THCTHUKH), MOJEABHBIX CAYYAaHHBIX BEAUYHH,

CBSI- 3aHHBIX CO CAYYalHBIMH OIIBITAMH (OpocaHue

MO- HE€TBbI, UI'PAaABHOM KOCTH, CO CAy4aWHBIM
BBIOOPOM U T. II.).

OcBanBaTh MOHATHSI: MAaTEMATUYI€ECKOE OXKHUIAHUE

CAydJa¥HOM  BEAMYHHBI KaK  TE€OpPEeTHYeCKOe

cpefHee 3HA4YEHHE, MOUCIEPCHUd  CAydYalHOU

BEAWYHUHBI KaK aHaAOT [OJUCIEPCHH YHCAOBOTO

Habopa.

Pemmate 3amaum Ha BBIYHMCAEHHUE MAaTeMaTHI€ CKOIO

OXKUJAaHUA U JUCIIEPCUH AUCKPETHON CAy4aliHOM

BEAWYHHEI 10 3aJaHHOMY PacIpeeAeHHUI0, B TOM
4HCA€ 3a7ad, CBA3aHHBIX CO CTPaxXOBaHHEM H

AOTE- PEAMH.

3HaAKOMUTBCA C MaTeMaTHYEeCKUM OXKHAaHUEM H
AHCIepCcrell HEKOTOPBIX PACIpPeNeACHHM, B TOM
YHCA€ PaCHpeieACHUd CAyJalHOM BEAWYHHBI

«JHCAO YCIIEXOB» B CEPHUHU MCIIBITAHUMN BepHyaau.

V3ydaTh 4acTOTy COOBITHSI B IIOBTOPSIOIINXCS

CAy- 4aWHBIX OINBITaX KaK CAyJaMHYIO BEANYHHY.

3HAKOMUTBCS C 3aKOHOM DOABIIIHX YUCEA (B hopMe

BepHyAAN): IPH GOABIIIOM YHCAE OIIBITOB YacToTa
CcoOBITHA OAM3KA K €70 BE POSITHOCTH.

Pemmate 3amaun Ha M3MepeHHE BEPOSITHOCTEH C ITO-

MOIIBIO 9aCTOT.




OOcy>XmaTh pPOAb 3aKOHA OOABIIMX YHCEA B
060CHO- BaHMH YaCTOTHOI'O MeToda H3Me peHHs
BEPOSATHO- CTEH.

OOGcy>kmaTh 3aKOH OOABIIINX YHCEA KaK IIPOSBAE-
HHUE CTaTHUCTHUYE CKOU YCTOMYHUBOCTH B
M3MEHYHUBBIX ABACHHAX, POAb 3aKOHA OOABIITHX
4YHCeA B IPHUPOJE U B JKU3HU YEeAOBEKA

O0o001menme,
KOHTpPOJIb
(10 1)

[IpencraBaenue maHHBIX. Omnwuca-
TeAbHAs CTATHCTHKA. BeposTHOCTH
CAy4alHOTO COOBITUS. OAeMeHTbI
KOMOHMHATOPHKH. CayuatiHbple
BE€ANW- 9UHBI U PaCIIpE€OAEACHULA

IToBTOPSATE N3y4YE€HHOE U BBICTPAaMBaTh CHICTEMY
3HAHUH.

Perrate 3amaum Ha IIpeICTaBA€HUE U OIIHCAHUE
JAHHBIX.

PerraTe 3amaum Ha HaXOXKIAEHUE BEPOATHOCTEH 0o-
OBITHIT, B TOM YHCAE B OIIBITAX C PABHOBO3MOKHbBI-
MH 5A€MEHTApPHBIMU COOBITHSIMH, BEPOSTHOCTEH
00beIMHEHUS U TepecedYeHUs COOBITHH, BBIYUC-
AITH BEPOSATHOCTH B OIIBITAX C CEPHIMH CAydaii-
HBIX UCIIBITAHUH




