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INOACHUTEJIBHA A 3AIINCKA

[Iporpamma mo marematuke aisi oOywarommuxcs 5-9 kiaccoB  paszpaboTaHaHa OCHOBE
OI'OC OOO. B mporpaMMe 1o MaTeMaTHKE Y4YTeHbl HMJeM M mojoxkeHus KoHuenuuu pasBuTHs
MaTeMaThu4eckoro oopasoBanus B Poccuiickoit deneparuu, ¢ yaérom [Iporpammer Bocturanus MOY
«COHLI Ne 19 um. N.I1. Ky3nenosay.

[IpenmeroM MaTeMaTUKH SIBISIIOTCS  (PyHOAMEHTalbHBIE CTPYKTYphl —HAmero Mupa —
MPOCTPAHCTBEHHBIE (OPMBI M KOJIMYECTBEHHBIC OTHOMICHHS (OT MPOCTEHINNX, YCBAWBAEMBIX B
HETIOCPEJICTBEHHOM OIIBITE, JI0 JOCTaTOYHO CJIOKHBIX, HEOOXOJWMBIX ISl pPA3BUTHS HAYYHBIX M
NPUKIAJHBIX uael). MaremaTrueckue 3HaHHS 00eCIeYrBalOT MOHUMAHNE NMPUHIUIIOB YCTPOHCTBA U
WCTIOJIb30BAHUST COBPEMEHHOW TEXHUKH, BOCIIPUSATHE U HHTEPIPETALNIO CONUATBHOM, SKOHOMHYECKOH,
MOJIUTHYECKOW MH(POPMAILIUK, TAI0T BO3MOXHOCTH BBITIOJHATH PACUETHl M COCTABJISTH AITOPUTMBI,
HAXOJIUTh ¥ MMPUMEHATH ()OPMYIIBI, BIIAJAETh MPAKTUIECKUMHU TPUEMaMH T€OMETPUIECKUX U3MEPEHUI U
MOCTPOEHHIA, YUTATh WH(OPMAIIHIO, TIPEICTABICHHYIO B BUE TaONHUI, TUarpaMM U rpadukoB, KHUTh B
YCIIOBHSIX HEONPEACNEHHOCTH U TIOHUMATh BEPOSTHOCTHBIN XapakTep CIyYaHbIX COOBITHI.

Wzyuenne marematuku QopMupyeT y OOyYaromuxcss MaTeMaTHYeCKUH CTHIIb MBIIIICHUS,
MIPOSIBIISIFOIIUIACS B OTIPENENIEHHBIX YMCTBEHHBIX HaBbIKaX. OOyJaromuecsiocBanBaloT TAKHE TMPUEMBI
" METOJbl MBIIIJICHUS, KaK WHTYKIIHST U JICITYKITHS,
o0oOmeHne W KOHKpPETH3alWs, aHalu3 W CHHTe3, KIacCUPHUKAIHUI W  CHUCTeMaTH3aIus,
aOctparupoBanrie W aHajtorusa. OOBEKTHI MaTEMAaTHYECKHX YMO3AKIIOYCHHWH, TpaBUiIa UX
KOHCTPYHUPOBaHUS PACKPBIBAIOT MEXaHWU3M JIOTHUECKHX MOCTPOCHHH, CIIOCOOCTBYIOT BBIPaOOTKE
yMeHus1 (OpMYITHpPOBaTh, OOOCHOBBIBATh W JIOKA3bIBaTh CYXKICHHS, TEM CaMbiM Pa3BHBAIOT
jJoruyeckoe MblieHue. M3yuenne matematuku obecreunBaeT GOPMHUPOBAHUE AITOPUTMHUYECKON
KOMITOHEHTHI MBIIIJICHHUS] ¥ BOCIIUTAHHE YMEHUNeMCTBOBATD 1o 3aJJaHHBIM

aIropuTMaM, COBEPUICHCTBOBATh U3BECTHBIE U KOHCTPYHpPOBaTh HOBble. B
MpoLIecce pelIeHUs 3aa4 — OCHOBOI y4eOHOM /JeATeNbHOCTH Ha ypOKaxX MaTeMaTUKH — Pa3BUBAIOTCS
TBOpUYECKas U MPUKIIAIHAsI CTOPOHBI MbllIeHHs. OOydyeHrne MateMaTiuke JaéT BO3MOXKHOCTh Pa3BUBATh
y 00ydJaronuxcss TOYHYIO, palioOHaIbHYI0 W HHGOPMATUBHYIO peYb, YMEHHE OTOHMpaTh Hambosee
MOAXOIAUTUESI3bIKOBBIE, CUMBOJIMUECKUE, TpaduyecKre CpeacTBa AJIsl BHIPAXKEHUS CYKICHHUHI U
HArJIATHOTO WX MPEICTaBICHHUS.

[Ipyn wu3ydeHMH MaTeMaTHKU OCYHIECTBISETCA oOOlIee 3HAKOMCTBO C METOJaMU IO3HaHUS
NEUCTBUTENBHOCTH, MPEJICTABICHUSIMHA O IPEeIMETe U METOAaX MaTeMaTUKH, UX OTIMYMH OT METO/I0B
JPYTUX €CTECTBEHHBIX M TYMAaHHMTapHBIX HAyK, 00 OCOOEHHOCTSAX NMPUMEHEHHUS MaTeMaTHKU Ui
pElIeHNs HayYHBIX U MPUKJIAJAHBIX 3a/1a4.

HpI/IOpI/ITeTHHMI/I JRCSAIB2 1% 051 06y‘IeHI/I$I MaTeMaTuke B 5-9 kiaccax SBIISIOTCS: (I)OpMI/IPOBaHI/Ie

OCHTPAJIbHBIX  MATCMATHYCCKUX MMOHATUH (‘H/ICJ'IO, BCIIMYHHA, TI'COMCTPpUYCCKAA (bHpra,

InEepeMECHHas, BEPOATHOCTD, Q)YHKHI/IH), O66CH€‘II/IBaIOH_[I/IX MPEEMCTBCHHOCTD U IICPCIICKTHUBHOCTD

MaTCMaTH4YCCKOI'O 06pa3013aHH$[ 06y11a101unxc;1;

IIOABCIACHUC 06yqaromnxc;1 Ha JOCTYIIHOM [Jid HHX YPOBHC K OCO3HAHHWIO B3aHMOCBI3U
MaTEeMaTUKU M OKpyXKaromiero Mupa, I[NOHUMAHHUEC MATCMATUKKW KaK 4YaCTU 06H.Iefl KYJIBTYPbI
YCJI0BCYCCTBA,

Pa3BUTUC HHTCIUICKTYAJIbHBIX W TBOPYCECKUX CIIOCOOHOCTEH 06yqa}01111/1xc;1, IMO3HABaTEILHOM
AKTUBHOCTH, HCCICIOBATCIbCKUX YMGHI/Iﬁ, KPUTUYHOCTU MBINUJICHUA, HWHTEpPECa K UHIYUYCHHIO
MaTEMaTHUKU,

q)OpMI/IpOBaHI/IC (I)YHKHHOHaHLHOﬁ MaTeMaTH4eCKOI T'paMOTHOCTU: YMCHUA PpPacCllO3HABATH
MMpOsABJICHUA MATCMATHYCCKUX HOHSITHﬁ, OOBEKTOB H SaKOHOMCpHOCTCﬁ B PCAIbHBIX JKU3HCHHBIX
CUTyallUdX W TIpU HUIYYCHUU [OPYIux yLIe6HLIX npeaAMETOB, TMPOSABICHUSA 3aBUCHUMOCTEHl U
3aKOHOMCpHOCTCﬁ, (I)OpMYJ'II/IpOBaTL X Ha A3BIKEMATCMAaTUKHU M CO3JaBaTb MaTCMAaTHYCCKUEC MOJICIIN,
NPUMCHSITH OCBOCHHBIM MaTeMaTHYECKU afrmapar 4jd pelICHU MPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4,
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UHTEPIPETUPOBATH U OLIEHUBATH NIOJYyUEHHbIE PE3YIIbTATHI.

OCHOBHBIE JIMHUHU COJEpKaHUS MpOrpaMMbl MO Marematuke B 5-9 kmaccax: «Ywucna u
BBIUMCIICHUS», «AnreOpa» («AnreOpandeckue BBIPRKCHUS», «YpPaBHEHHS U HEPAaBEHCTBAY),
«Dynkuuny, «I'eomerpusi» («I'eomerpudeckue GUTrypsl 1 UX CBOWCTBAY,

«3MepeHne TreoMeTpUYECKUX BeNW4YuH»), «BepodaTrHocts U cratuctuka». JlaHHbIE JUHUHU
Pa3BUBAIOTCS MapAIICNTBbHO, KaX/1asi B COOTBETCTBUU ¢ COOCTBEHHOM JIOTUKOM, OJJHAKO HE HE3aBUCHMO
OJIHa OT APYroi, a B TECCHOM KOHTAaKTE U B3aUMOJICHCTBUMU.

CopepxaHue TmporpaMmbl IO MaTeMaTHKe, pacOpelesiéHHOe Mo rojam  oOydeHws,
CTPYKTYpUPOBAHO TakuUM 00pa3oM, 4YTOObl KO BCEM OCHOBHBIM, IPHUHLMIIHAIBHBIM BOIPOCAM
oOyyaromuecst 0Opallagich HEOJHOKPATHO, YTOOBI OBJIAJICHHE MATEMAaTHYECKUMHU TOHSATHIMU W
HaBbIKAMU OCYILECTBISUIOCH IIOCJIEJIOBATEIbHO W IOCTYNATEIbHO, C COOJIIOACHUEM IPUHIUIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYAINCh B OOLIYIO CUCTEMY MaTeMaTHUECKUX IIPEICTaBICHHUM
oOyuaronuxcs, paciupsis u yriyonss e€, o0pa3ys NpouHble MHOKECTBEHHBIE CBSI3U.

B cootBerctBr ¢ ®I'OC OOO MaremaTuka sBIsieTcsl 00s13aTeIbHBIM YU€OHBIM MPEAMETOM Ha
YpOBHE OCHOBHOTO oOmiero oOpazoBanus. B 5-9 kimaccax maremaTwka TpaJWlIMOHHO HM3y4aeTcsl B
pamMKax CJIeIyIONINX YIeOHBIX KYPCOB: B 5—6 Kiraccax — Kypca
«MaremaTtka», B 7-9 kimaccax — KypcoB «Auredpay (BKJIIOYasi 3JIEMEHTHl CTATUCTHUKU M TEOPHH
BeposiTHOCTEHN) U «'eomerpus». [Iporpammoii mo mMaTemMaTHKe BBOJAUTCS CaMOCTOSTEIbHBIN YUeOHBIN
Kypc «BeposSTHOCTb M CTaTUCTHKA.

OO1ee 4yMCiIO YacoB, PEKOMEHIOBAHHBIX JJISl M3Y4YE€HHUS MaTeMaTukH (0a30BbIM YpOBEHb) Ha
YpOBHE OCHOBHOTO 00Imero ob6paszoBanms, — 952 wuaca: B 5 wmacce — 170 gacos (5 ugacoB B
Heneno), B 6 kimacce — 170 gacos (5 yacoB B Hezeno), B 7 kiacce —204 gaca (6 yacoB B HEZENO), B 8
kiacce — 204 gaca (6 yacoB B Hefeni0), B 9 kinacce — 204 yaca (6 gacoB B HeZIeI0).
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne MaTeMaTHMKM Ha YPOBHE OCHOBHOTO 0O0mmiero o0pa3oBaHMsS HAlpaBlIeHO Ha
JNOCTUXKEHHE OOYUYaIOLMMUCS JIMYHOCTHBIX, METAllPeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHbIX
pE3yIbTaTOB OCBOEHUS y4eOHOTIO IIPEaMETa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJbTaThbl OCBOCHHA ITPOrpaMMbl IO MAaTEMATUKE XapaKTCPU3YIOTCA:

1) NMaTPUOTHYECKOE BOCIMTAHME:

MPOSIBJICHUEM HMHTEpPECa K MPOILLIOMY M HACTOSIIEMY POCCHICKON MaT€MAaTHKH, LIEHHOCTHBIM
OTHOIIEHUEM K JOCTHXKEHUSM POCCUUCKUX MATEMAaTUKOB M POCCUUCKON MAaTEMATHYECKOW IIKOJBI, K
WCIIOJIb30BAHUIO ITUX JOCTIKEHUM B IPYrUX HayKaxX W MPUKIAIHBIX chepax;

2) rpasaaHcKoe M 1yX0BHO-HPABCTBEHHOE BOCIUTAHME:

TFOTOBHOCTBIO K BBIMOJHEHUIO OO0s3aHHOCTEH TIpaXJaHWHA U peaju3aluyd €ero Ipas,
MIpPE/ICTaBJICHHUEM O MaTEeMaTHYECKHUX OCHOBaX (DYHKIMOHUPOBAHHUS Pa3IMYHBIX CTPYKTYp, SIBJICHUH,
MpoLEAYyp TpakJIaHCKOTO oOIliecTBa (Hampumep, BBIOOPBI, OMPOCHI), TOTOBHOCTBbIO K OOCYXIACHUIO
STHYCCKUX HpO6J'IeM, CBA3aHHBIX C MNPAKTHYECKHUM IMPUMCEHCHUEM JIOCTI/I)KGHI/Iﬁ HAayKH, OCO3HAHHUEM
BaXXHOCTH MOPAJIbHO-3TUYECKUX MIPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpynoBoe BocnuTaHue:

YCTAHOBKOH Ha AaKTHBHOE ydJacTHe B pEIICHHH NPAKTHYECKHX 3a]ad MaTeMaTHUYecKoil
HAIPABJICHHOCTH, OCO3HAHNEM BaXHOCTH MaTEMaTHYECKOr006pa30BaHMs Ha IPOTSHKCHUH BCEH KI3HH
JUIS YCTIEUTHOM MPO(eCCHOHATBHON JeATEIHOCTH U PA3BUTHEM HEOOXOIMMBIX YMEHHH, 0CO3HAHHBIM
BEIGOPOM ¥ TIOCTPOCHHEM HHIMBHAYaIbHOH TpPAaeKTOPHH OOpa3OBAaHHMS M IKH3HEHHBIX ILIAHOBC
YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX ITOTPEGHOCTEI;

4) scTeTHYEcKOE BOCIUTAHME:
CIIOCOOHOCTBIO K HMOLIMOHAIBHOMY M 3CT€TUYECKOMY BOCHPHITHIO MATEMAaTHUYECKUX OOBEKTOB,
3a/1a4, peLIeHUH, pacCyKICHUH, YMEHHIO BHJIETh MaTEMaTH4ECKHUEe 3aKOHOMEPHOCTU B HUCKYCCTBE;

5) HEHHOCTH HAYYHOI'0O ITIO3HAHMUSA:

OpHGHTaHHCﬁ B JCATCIIbHOCTU Ha COBPEMCHHYIO CUCTEMY HAaYUHBIX HpeHCTaBHeHHﬁO6 OCHOBHBIX
3daKOHOMCPHOCTAX Pa3BUTHUA YCIOBCKA, IMPHUPOAbLI U O6H_ICCTBa, IMOHMMaHHEM MaTeMaTUYECKOM HayKH
KakK C(bepbl YeJI0BEUCCKOM JACATCIIBHOCTH, OTaIlOB eé pasBUTHA W 3HAYUMOCTH IJII pPa3BUTHUA
OHUBUIN3allM, OBJIAACHUCM A3BIKOM MAaTCMAaTHKU H MaTeMaTH4YeCKOM Ky.]'[BTypOﬁ KaK CpCIACTBOM
IIO3HaHUs MHPaA, OBJIAJACHUCM HpOCTGﬁH.IPIMPI HaBBbIKaMH HCCHGHOB&T@HBCKOﬁ JCATCIIBHOCTH,

6) ¢usznueckoe BocnuTanue, (GOPMHPOBAHHME KYJbTYPbl 310POBbS M 3MOLMOHAIBLHOIO
Os1aromosy4usi:

TOTOBHOCTBIO NPUMEHATh MATEMATUYECKUE 3HAHUS B MHTEPECAX CBOErO 3/I0POBbs, BEACHUS
310poBOro oOpasza >KM3HU (3J0pOBOE MHTaHHE, COAJAHCUPOBAHHBIA PEKUM 3aHATUH M OTAbIXa,
peryisipHas (pu3nueckasi akTUBHOCTh), C(hOPMUPOBAHHOCTBIO HAaBbIKA pe(pIeKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO e IpaBa Jpyroro 4eloBeKa;

7) 5KoJI0THYECKOE BOCIUTAHNE:
OpUEHTalMell Ha NPUMEHEHHE MATEMaTHYECKHX 3HAHMH JUIs pelleHus 3a1adB obnacTu
COXPaHHOCTH OKPYIKAIOIIEH CPEIbl, IITAHMPOBAHKS TIOCTYIIKOB U OLIEHKH KX BO3MOKHBIX TIOCTIEICTBUIH
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IUIsL OKPYXKAIOLIeH cpelibl, 0CO3HAHUEM ITI00AIbHOTO XapaKTepa IKOJIOIMYECKUX MPoOIeM U ImyTel Ux
pelIeHus;

8) aganTauus K H3MEHSIOIMMCS YCIOBHSIM COUMAJILHON 1 IIPHPOIHOIL cpeb:

FOTOBHOCTBIO K JCUCTBUSAM B YCIOBHUSAX HEOIPEACIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NMPAKTHUECKYIO IEATEIIBHOCTD, B TOM YHCIIE YMEHHUE YUYUTHCA Y APYTUX JIOJEH,
proOpeTaTh B COBMECTHOM JIEITEIHHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUH U3 OTIBITA JPYTHX;

HEOOXOMMOCTBI0O B ()OPMHUPOBAHWM HOBBIX 3HAHWW, B TOM 4YHCIe (OPMYIMPOBATH HWICH,
MOHATHS, TUNOTE3bl 00 OOBEKTaX M SBJICHUSAX, B TOM UHCJIE PAaHEE HE H3BECTHBIX, OCO3HABATh
neuuTel COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYALMIO, BOCIPHHUMATh CTPECCOBYIO CUTYAIMIO KaK
BBI30B, TPEOYIOUINI KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHUSIU AEUCTBUSI, (OPMYITHPOBAThH
1 OLIEHUBATh PUCKH U TOCIEACTBUSA, GOPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATbBI

B pesynbrate 0cBOCHHS MPOTPaMMEBI TI0 MaTEMaTHKE Ha YPOBHE OCHOBHOTO 00IIEro00pa3oBaHMsI
y oOyuaromerocss OyayT chOpPMHUPOBAHBI METAMPEIMETHBIE PE3yIbTaThl, XapaKTePU3YIOUTHECS
OBJIAICHUEM YHUBCPCAJIbHBIMHU IIO3HABATCJIbHBIMHU HeﬁCTBHHMH, YHUBCPCAJIbHBIMHA
KOMMYHHUKAaTHBHBIMUA ﬂeﬁCTBHHMH 1 YHUBEPCAJIbHBIMU PETYIATHBHBIMHA }IeﬁCTBHﬂMH.

Io3naBaTeibHbIE YHUBEpPCAJIbHbIE YuyeOHbIe TeHCTBHUS
ba3zoBble JJornueckne aelcTBUA:

BBISBJSITH M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKA MATEMAaTUYECKUX OOBEKTOB, MOHSATHH,
OTHOIIEHUH MEXIy TOHATUSAMHU, (HOPMYIUPOBATh OMNPEACICHUS TIOHATHHA,  YCTaHABIMBATH
CYIIECTBEHHBIM TPHU3HAK KIacCH(UKAIMK, OCHOBAaHUA sl 000OIIECHUS] U CPAaBHECHUS, KPUTCPUH
MMPOBOIMMOTO aHAJIN34;

BOCTIpUHUMATh, (OPMYIHpPOBATh W TPEOOPa3OBBIBATH CYKJICHHS: YTBEPAHWTEIbHBIC |

OTpHIIaTEIIbHBIC, €IMHUYHBIE, YaCTHBIE U O0IIHE, YCIOBHBIC,

BBISBJSITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMMOCBSI3M M TPOTHBOpPEUYUsAB  (pakTax,
JAHHEBIX, HaOJIIOICHUAX u YTBEPKICHUSX, npeaiaraTh KPUTEPHUU IS BBISBIICHHS
3aKOHOMEPHOCTEH U MPOTUBOPCUHH;

JIeNaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJITFOYCHHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

pazoupaTh JI0Ka3aTeIbCTBA MaTeMaTHYECKHUX YTBEpXKACHUN (mpsiMbIe H OT
MIPOTHBHOTO), IMPOBOJUTH CAMOCTOSTEIIBHO HECIIOXKHBIC JIOKA3aTeIhCTBA MaTeMaTHYECKUX (DaKTOB,
BBICTPaMBATh apryMEHTAIUIO, TMPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 000CHOBHIBATH COOCTBEHHBIE
paccyXJIeHus;

BBIOMpATh CHOCOO pelieHus y4yeOHOW 3anadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pELICHHUS,
BBIOMpATh HanOoJIee MOIXO AN ¢ YYETOM CaMOCTOSITEIHHO BBIJICIIEHHBIX KPUTEPHEB).

ba3oBble uccienoBaTebCKue AeiiCTBUSA.

WCIOJIb30BAaTh BOIMPOCHI KaK HCCIENOBATENbCKHM HHCTPYMEHT TO3HAHUs, (OpMYyIUpOBaTh
BOMPOCHI, (PUKCUPYIOIIHE MPOTHUBOpPEUHE, MPOOIEMY, CAMOCTOSITENIbHO YCTaHAaBIMBATh HMCKOMOE M
naHHoe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOJUTH IO CAMOCTOSITENIFHO COCTaBICHHOMY TIaHY HECIOXHBIA SKCIIEPUMEHT, HEOObIIOE
HCCIIEIOBAaHKUE TI0 YCTAHOBJIICHUIO OCOOCHHOCTEW MaTeMaTHUeCKOro 00beKTa, 3aBUCUMOCTEH 00BEKTOB
MeX 1y cCO00H;

CaMOCTOSITENIBHO (OPMYIHPOBaThH OOOOIIEHUS W BBIBOABI 1O pe3yibTaTaM IPOBEAEHHOTO
HAOIOJICHUS, WCCIENOBAaHUS, OLEHWBATh JOCTOBEPHOCTh IMOJIYUEHHBIX PE3YJIbTAaTOB, BHIBOJIOB H
0000IIIEHMHI;
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IMPOTrHO3UPOBATHL BO3MOKHOC PA3BHUTHC MPOLECCCA, a4 TAKIKC BBIABUIATH IMPCAIOJIOKCHHUA O €Iro
Pa3BUTHUH B HOBBIX YCJIOBHIX.

Paborta ¢ nndopmanmeii:

BBISABJIATD HEJOCTAaTOYHOCTD n U30BITOYHOCTD I/IH(l)OpMaL[I/II/I, JaHHBIX,
H€O6XO[II/IMI)IX I pCIICHUA 3a1a4YH;
BI)I6I/IpaTI), AHAJIIN3UPOBATD, CUCTCMATU3UPOBATH u HHTEPIIPETUPOBATDH

MHGOPMAIIHIO PA3INYHBIX BUAOB U (POPM IpEACTaBICHHUS;

BbIOMpaTh (hopMy IpecTaBiIeHUs WHOOPMAIMK U WUTFOCTPHPOBATH PElIacMble3a1a4l CXeMaMH,
IrarpaMMamu, HHOHM rpadukoi 1 nX KOMOWHAIHSIMU;

OLICHUBATh HAA&KHOCTH WHQPOPMAIMK TIO KPUTEPHSAM, MPEUIOKEHHBIM  YUUTENIEM WIH
c(OpMyIUPOBAHHBIM CaMOCTOSITENIBHO.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJbHbIE YUyeOHbIE JeiCTBHS:

BOCIIPHHUMATH U (POPMYIIUPOBATH CY)KJICHUS B COOTBETCTBHUH C YCIIOBUSMHU M LEISAMH OOIICHHSI,
SICHO, TOYHO, T'PaMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIXH IMHUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHMSI TI0 X0y PEIICHUS 33]Ia4H, KOMMEHTHPOBATh TIOJYICHHBIN Pe3yIlIbTaT;

B XOJe OOCYKIEHHWs 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIZaeMOW TeMBbI, TpPOOIEMBI,
perraeMoi 3a7adu, BBICKA3bIBATh WJCH, HAIlCJICHHBIC HA TIOWCK PEIICHUS, COIMOCTABIISTH CBOH
CYXKJCHHS C CYXJICHHSAMH JPYTHX YYaCTHUKOB JUaiora, OOHApyKHWBaTh pa3IndUue M CXOJICTBO
MTO3UINH, B KOPPEKTHOU (hopMe (GOpMYITUPOBATH Pa3HOTIIACHUS, CBOW BO3PAKCHHS,

MPEJICTABIATh PE3yIbTaThl PEIICHUS 3aJadyd, OSKCIICPUMEHTA, WCCICAOBAHUS, IMPOCKTA,
CaMOCTOSITEIIBHO BBIOMpaTh (POpMaT BBICTYIUICHUS C y4E€TOM 3aaad MPE3ECHTAMd U OCOOCHHOCTEH
ayJIUTOPHU;

MMOHUMATh U UCIIOJIH30BATh MMPEHMYIIECTBA KOMAHIHON U HHIMBHIyTbHON pabOTHINIPU pEelICHUN
y4eOHBIX MaTeMaTHYECKUX 3a/1a4;

MPUHUMATP 1IEJIb COBMECTHOMN NESTEILHOCTH, TUIAHUPOBATh OPraHU3aIlUI0 COBMECTHOM palboTHI,
pacrmpenensaTh BUIbI pabOT, JOTOBApUBATHCS, OOCYKIATh MPOIECC U pe3yabTaT paboThl, 0000mAaTh
MHEHWHSI HECKOJIbKUX JTFOJICH;

y4acTBOBaTh B TPYIIOBBIX ¢opmax paboThl (0OCYXIeHUS, OOMEH MHEHUSMH, MO3TOBBIC
IITYPMBI ¥ JAPYTHE), BHINOJHATH CBOIO YacTh PabOThl M KOOPIUHHUPOBATH CBOM JICHCTBUS C JAPYTHMH
YJieHAMH KOMaHJbI, OIICHHBAaTh KayeCTBO CBOEr0 BKIaJa B OOMMH MPOAYKT MO KPUTECPHUSIM,
cOpPMYIIMPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBUSI.

PeryisiTuBHbIe YHMBepcaJibHble yueOHble JelCcTBUS
Camoopranmszaums:

CaMOCTOSITEJIPHO COCTaBJIATh ILJIAH, aJITOPHTM peIIeHUs 3aiadd (MM €ro 4acTh), BBIOMpaTh
croco0 pelreHus ¢ y4€ToM UMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI PEUICHHUH ¢ y4ETOM HOBOM MH(POpMAIUH.

CaMOKOHTPOJIb:

BIAJIeTh CIIOCOOAMU CaMONpPOBEPKH, CAMOKOHTPOJS Tpoliecca U pe3yibTaTa pelIeHus
MaTeMaTHYECKOH 3a/1auH;

IIPENBUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IIpU PpELIEHWM 3aJadd, BHOCHUTH
KOPPEKTHBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAMJEHHBIX OIIMOOK, BBIABICHHBIX
TPYIHOCTEN;

OLICHMBAaTh COOTBETCTBUE pE3yJbTaTa JAEATEIbHOCTH IIOCTABICHHONW ILIEJIM M  YCIOBHUSAM,
OOBSICHATH NMPUUYUHBI JOCTHKEHHUS WM HEJOCTIDKEHHS 1€, HAaXOJUTh OIIMOKY, JaBaTh OILICHKY
NpUOOPETEHHOMY OTIBITY.
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HNPEIMETHBIE PE3YJIbTATBI

[IpenmeTHbie pe3yabTaThl OCBOEHHS MPOTPaMMBI [0 MaTeMaTHKE IPEICTaBJIEHBI MO ToJam
o0y4eHus B CIEAYIOMIMNX pa3Jenax MporpaMMbl B paMKax OTACIbHBIX YIeOHBIXKYPCOB: B 5—6 Kiaccax
— Kypca «MaremaTtukay, B /-9 ximaccax — KypcoB «Aiuredpay,

«I"'eomerpus», «BeposTHOCTb U CTATUCTUKAY.
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PABOYAS TPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

IHHOACHUTEJIBHASA 3AIINCKA

[IproputeTHbIMU LENIMU OO0y4eHMsI MaTeMaTHKe B 5—6 Kiaccax SIBISIFOTCS: MPOJOJIKEHUE

(GbopMUpPOBaHHUS OCHOBHBIX MAaTEMaTHYECKUX MOHATHH (YHCIIO,

BEIIMYMHA, TeOMETpUYecKas ¢urypa), 00eCleUHBAIONINX IPEEMCTBEHHOCTh U IMEPCICKTHBHOCTH
MaTeMaTH4eCKOro o0pa3oBaHus 00yUJaOIIUXCS,;

pPa3BUTHE WHTEJUICKTYyaTbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOydYaromuxcs, MMO3HABATEIBHOU
AKTHUBHOCTH, UCCJICIOBATCIIbCKUX YMeHHﬁ, HHTCPECA K UBYUCHUIO MATCMAaTHUKHU,

MOJIBEZICHWE OOYYaIOIIMXCsl Ha JOCTYITHOM Ui HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTHKH U OKPYKAIOIIET0 MUPA;

dbopmupoBaHre (PYHKIIMOHAIBHOW MaTEMaTUYECKOW TPAMOTHOCTH: YMEHHUS paclo3HaBaTh
MaTeMaTHYECKHE OOBEKTEHI B PCATBHBIX KU3HCHHBIX CUTYyallUAX, MIPUMCHATH OCBOCHHLIC YMCHHA JIA
pelICHHA MPAKTUKO-OPUCHTHPOBAHHBLIX 3a4da4, HWHTCPHPCTUPOBATHL IOJYUCHHBIC PC3YJIbTAaTbl U
OLICHUBATHh UX HA COOTBGTCTBI/IeraKTI/I‘-IeCKOI\/'I CUTyaluu.

OCHOBHBIC JIMHHM COJIEpXKaHHWS Kypca MaTeMaTWku B 5-6 Kkiaccax — apudmerndeckas u
reoMeTpuueckas, KOTOpble pa3BUBAIOTCS MapaljIeNbHO, KaXJasB COOTBETCTBHM C COOCTBEHHOM
JIOTUKOH, OJHAKO, HE HE3aBHCHMO OJHA OT JPYroid,a B TECHOM KOHTAaKTe W B3aUMOJICHCTBUHU.
Taxxe B KypCc€ MAaTCMAaTUKH MNPOUCXOAHUT 3HAKOMCTBO C JJICMCHTaAMH aﬂre6p},1 U ONHCATEIbHOU
CTAaTUCTUKMU.

W3yuenue  apudmeTHUECKOro Mmarepuana  HAuMHAETCs CO cCUCTeMaTH3aluu U
pa3BUTHUsS 3HAHUI O HaTypaJbHBIX YHCIAX, IHOJYYEHHBIX Ha YPOBHE HAYaJbHOTO OOMIEro
oOpazoBanus.lIpu sTom COBEPIICHCTBOBAHKE BBIUMCITUTENILHON  TEXHUKU U
(dbopMHUpOBaHHE  HOBBIX TEOPETHUECKUX 3HAHUI coueraercs C  pa3BUTHEM
BBIYMCIUTENIBHON KYIbTYPHI, B UYAaCTHOCTHU ¢ OOy4YeHHeM  MpocTeHmuM mpuéMmam
NPUKUAKA U OLEHKM  Pe3ylIbTaTOB  BBIYMCICHUIL. W3ydeHune HaTypalbHBIX YHCEl

IIPOJ0JKaeTcs B 6 Kilacce 3HAKOMCTBOM C HAuyaJlbHBIMM IOHSATUSAMHU Teopuu Jenumoctu. Hauano
M3y4eHHs OOBIKHOBEHHBIX M JIECATHUHBIX APOOel OTHECEHO K 5 Kilaccy. DTO NEpBbIH 3Tall B OCBOCHUU
npoOel, Korja IPOMCXOIMT 3HAKOMCTBO C OCHOBHBIMU HIEAMH, MOHATUAMU TeMbl. [Ipu 3TOoM
paccMOTpeHHe OOBIKHOBEHHBIX ApoOedl B IMOJHOM OO0bEME MPEAIIECTBYET H3YYCHHMIO JAECATHUYHBIX
Apo0el, uTo 1LenecooOpa3sHo ¢ TOYKU 3pPEHUSJIOTMKHM HW3JI0KEHUS YMCJIOBOM JIMHUM, KOTJa IpaBuia
JNEUCTBUH C JECATUYHBIMU JApPOOSIMM MOKHO OOOCHOBaThb YK€ HW3BECTHBIMH QJITOPUTMaMHU
BBIMIOJIHEHUST JEUCTBHM C OOBIKHOBEHHBIMH JIPOOSIMU. 3HAKOMCTBO C JIECATHYHBIMU JpOOsSMU
PacIIMPUTBO3MOKHOCTU JJIsl TIOHUMAHUs OOYyJarolMMUCS NPUKIATHOIO MPUMEHEHUsI HOBOM3amucH
IPU M3YYEHUH JPYruxX MPEeIMETOB U IpU INpaKTHUECKOM Hcnosib3oBaHuU. K 6 kiaccy oTHecéH
BTOPOM 3Tall B HU3y4eHUU JApoOei, rje MpOMCXOIUT COBEPIIEHCTBOBAHME HABBIKOB CPAaBHEHUS HU
npeoOpa3oBaHus JApoOel, OCBOCHHWE HOBBIX BBIUMCIUTENIBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKU
BBIUMCIIEHUH, B TOM 4YHCIIe 3HAYEHUH BBIPOXKEHWM, COJIEp)KalluX U OOBIKHOBEHHBIE, U JICCSITUYHbIE
IpoOu, yCTaHOBJIEHHME CBs3eH MEXJy HUMH, pacCMOTpEHHME MPHEMOB pEIICHUs 3ajgad Ha apoou. B
Hayasie 6 Kiacca MpOUCXOIUT 3HAKOMCTBO C MOHATUEM MPOLIEHTA.

Oco0EHHOCTBIO M3Yy4EHHs MOJIOKUTENBHBIX U OTPULIATENIBHBIX YHCEN SIBISIETCS TO, YTO OHHM TaKKe
MOTYT pacCMaTpUBaThCs B HECKOJIBKO 3TanoB. B 6 kinacce B Hauane nzyueHusTemsl «llosoxurensHble 1
OTpHLIATENbHBIE YNCIIa» BIAENAETCs noAarema «llensle uncna», B paMKax KOTOpPOM 3HAKOMCTBO C
OTPULIATEIbHBIMA ~ YHCIaMHU M JICCTBUSAMHU C TOJOKUTEIBHBIMU U OTPULIATEIBHBIMU YHUCITIaAMHU
IIPOUCXOIUT HA OCHOBE COJEPIKATEIILHOIO MOAX0JA. JTO MO3BOJISIET HA JIOCTYITHOM YPOBHE INO3HAKOMHTH
OOyJaroIIMXCsl MPAKTUYECKU CO BCEMH OCHOBHBIMH TOHSTHUSMU TEMbl, B TOM UYHCIE M  C
NpPaBUJIAMH 3HAKOB IIPU BBIIOJHEHUH apu(METHUYECKUX NeHCTBHN. M3ydeHHe palMoHaIbHBIX YHCe Ha
STOM HE3aKOHUMTCS, a OyJIeT POJI0JDKEHO B Kypce anreOpsl 7 Kiacca.
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[Ipu oOydeHuHM pELICHHIO TEKCTOBBIX 3a7ad B 5—6 Kiaccax HCMONB3YIOTCS apu(METHUECKUEe
npuémel pemenus. [lpu oTpa®oTKe BBIYMCIHUTENBHBIX HAaBBHIKOB B 5—6 Kiaccax paccMaTpHBarOTCA
TEKCTOBBIE 3aJ]audl CIEAYIOIIMX BUIOB: 33Jauyd Ha JBW)KEHHE, HA YacTH, HA TOKYIKH, HAa paboTy U
MIPOU3BOIUTEIIBHOCTh, HAa MPOICHTHI, Ha OTHOIIEHHS M mporopuuu. OOydaromuecss 3HAKOMATCS C
npuéMaMM perieHus 3a1ad 1nepedopoM BO3MOXKHBIX BapHaHTOB, ydarcs paboTaTh ¢ HMH(popManuei,
MPEACTABICHHOMN B (popMe TAOIHI] WIIH ThArPaMM.

B  nporpamme ydebHOro kypca «MaTemaTtuka»  OPEAYCMOTPEHO  (GOpMHUpOBaHUE
MIPOIEJAEBTUUECKUX alNreOpanyeckux MpeAcTaBlieHud. bykBa kak CHUMBOJ HEKOTOpPOrOo 4HCIa B
3aBUCHUMOCTU OT MaT€MaTUYECKOT0 KOHTEKCTa BBOJUTCS MTOCTENEHHO. bykBeHHash CHUMBOJIMKA HIUPOKO
HCIOJIb3YETCS IPEKE BCEro IS 3alMCH OOIMX YTBEPXKIECHUH U NpeuIoKeHui, GopMyJ, B YaCTHOCTH
JUIS BBIYMCIICHUSI TEOMETPUYECKUXBEIINYHNH, B KAUECTBE «3aMECTUTENIS) YUCIIA.

B mporpamme ydeOHoro kypca «Maremartuka» TpeACTaBlieHAa HarjsAgHas TEOMETpHs,
HampaBJIEHHasT Ha pa3BUTHE OOpPAa3HOTO  MBINIJICHUS, MPOCTPAHCTBEHHOTO  BOOOpaXKEHUS,
M300pa3UTENbHBIX YMEHUN. DTO BaKHBIM 3Tall B U3yUYEHUU T'€OMETPHUM, KOTOPBIH  OCYLIECTBIISIETCS
Ha HarJIgJHO-IIPAKTHYECKOM YPOBHE, OMMPAETCSl HA HAIJIAIHO-00pa3HOE MBIIUIEHUE
oOyuaroniuxcsa. bospmias posib OTBOJUTCS MPAKTHUECKON JIESITEIBbHOCTH, OIBITY, 3KCIEPUMEHTY,
MozenupoBanuto. OOyyaroniyecst 3HaKOMATCS ¢ F€OMETPUYECKMMH (UTypaMHd Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMU KOHPUTYpalUsMH, ydaTcsl uU300pakaTh UX Ha HEJIMHOBAaHHOW U
KJIeT4aToi Oymare, paccMaTpuUBAaIOT MX NPOCTEHITHE CBOWCTBA. B mporecce u3ydeHUs HarasaHOU
reOMETPUM 3HaHUs, IMOJydeHHble OOYy4YaloUIMMHCS Ha YpPOBHE HadajJbHOro o0O0IlIero obpa3zoBaHuS,
CUCTEMATU3UPYIOTCSI U PACIIUPSIOTCS.

CornacHo y4eOHOMY IIaHY B 5-6 Kjaccax HM3yd4aeTcsi HHTETPUPOBAHHBIN mpeaMeT «MaTtemaTtukay,
KOTOPBIN BKITIOYaeT apu(pMETHUECKH MaTepua 1 HarisHyl0 FT€OMETPHIO, a TAaKXKe MPOIEIeBTHUECKIE

CBEICHHS M3 aJIreOpbl, 3JICMEHTHI JIOTHMKU M Havaja OMUCATeIbHOW CTATUCTHKH.
OO6mree 4nciI0O 4acoB, PEKOMEHIOBAHHBIX IS M3ydeHHs MareMatuku, — 340 gacoB:B 5 kiacce — 170
vacoB (5 yacoB B Hezieni0), B 6 kitacce — 170 gacos (5 yacoB B Hefesio).
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COJEPKAHUE OBYYEHUA

5 KJIACC

HartypaJjbHble yncia 1 HYJIb

Harypanbaoe umncno. Psn Harypanbnbeix uncen. Yucno 0. M300paxkeHne HaTypalbHBIX YHCET
TOYKaMH Ha KOOPJIMHATHOM (YHUCIOBOM) MPSAMOM.

[To3unmonHast cucrema cuuciaeHus.. Pumckas Hymepanus Kak puMep HEMO3UIMOHHOW CHUCTEMBI
cuucieHus. JlecaTuuHas cucTeMa CUUCIICHHUSL.

CpaBHEHHE HATypaJIbHbIX YHCEN, CPaBHEHHE HATypaJlbHbIX YHCEN C HYJIEM.

CriocoOsl cpaBHeHMsI. OKpyTiieHHE HaTypajIbHbIX YUCEIL.

CrnosxeHue HaTypaJbHbIX YHCEJT, CBOMCTBO HYJS NpHU CIOKEeHUU. BblunTaHue kak JneicTBue,
oOpaTHOE CIOXKEHHUIO. Y MHOXKEHHE HaTypaJbHBIX YKMCENl, CBOMCTBA HYJNSI M €IMHULBI IPU YMHOKEHUH.
Jlenenue kak JeiicTBUE, 0OpaTHOE YMHOKEHHIO. KOMMOHEHTHI NeHCTBUH, CBS3b MEXAY HUMMU.
[IpoBepka pesynbTara apudmernyeckoro aerctsus. IlepemecTuTenbHOe M coueTaTeIbHOE CBOMCTBA
(3aKOHBI) CIOKEHUSI U YMHOXKEHUS, pacIpe/IeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUS.

Wcnonb3oBanue OykB [uisi 00O3Hau€HUsT HEM3BECTHOTO KOMIIOHEHTa M 3allMCU CBOMCTB
apu(METUIECKUX TCHUCTBUH.

Jlenutenu W KpaTHbIE 4YHCIa, pa3jokKeHHe Ha MHOXHUTenH. I[IpocTeie M cocTaBHbIE 4HCHA.
[Mpu3naku nenmmmocTH Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKOM.

CreneHb ¢ HaTypaJIbHBIM MOKa3aTeleM. 3alKCh YKcia B BUAE CYMMBbI pa3psaHbIX CIaraeMblX.

UucnoBoe BbIpaXcHHE. BplunciacHUe 3HAaYEHWH YMCIOBBIX BBIPAXEHHUH, NOPSAIOK BBIIIOJHEHUS
nevicteuii. Mcronb3oBaHME IIPU BBIYMCIEHUSAX IEPEMECTUTEIBHOTO M COYETATEIIBHOTO CBOWCTB
(3aKOHOB) CIIOXKEHUS U YMHOXKECHHUS, PACIPEICIUTEIbHOIOCBOMCTBA YMHOKEHMSI.

Apoou
[IpeacraBnenne o ApoOM kKak crocobe 3amucu 4acTH BedWYrMHBL. OOBIKHOBEHHBIC IPOOH.

[IpaBunbHble U HenmpaBuibHbIE ApoOu. CmemiaHHas ApoOb, MpeACTaBlIEHHWE CMEIIAaHHOW Jpodu B
BUJIC HENpaBUJIBHOW JpoOM W BbIACTICHHE LEJIOW YacTh 4HCIa U3 HENpaBUIBLHOM ApoOH.
N3obpaxenne apoOeil Toukamu Ha YUCIOBOM mpsiMod. OcHOBHOE CBOMCTBO apobu. CokpaiieHue
npo6eit. [IpuBenenue apodu kK HoBOMY 3HameHaTtet0. CpaBHEHUE APOOCH.

CrnosxeHue u BelUUTaHHUE JpoOeil. YMHOXKEHUE U JeleHne Ipo0eil, B3auMHO- oOpaTHbIe IpoOu.
HaxoxaeHue yacTu 1eJ0ro U 1eJioro Mo ero YacTu.

Hecstuunas 3anuch ApoOeit. [lpencraBieHue necATUYHOW ApoOM B BHAE OOBIKHOBEHHOI.
N3o0paxkenue NecATUYHBIX ApoOeil ToukaMu Ha YUCI0BOU mpsiMoi. CpaBHEHHUE NECATUYHBIX JPOOCH.

Apudmernueckue ASUCTBUS C JECATHUHBIME Ipo0siMu. OKpyrieHue IeCATUYHBIX IpoOeii.

Penrenne TekcTOBBIX 32124

Pemenne TekcToBBIX 3a/1a4 apuMETHUECKUM criocoOoMm. Perienue noruveckux 3anad. Pemenue
3ama4 1mepedopoM BCeX BO3MOXKHBIX BapuaHTOB. VCIONb30BaHME TPU PEUICHUH 33a4 TaOIUIl U
CXEM.

Pemenne 3amau, copepkamiMx 3aBUCUMOCTH, CBS3BIBAIOIIME BEIUYUHBL: CKOPOCTb, BpEMS,
paccTosiHMe, IIeHa, KOJMYECTBO, CTOMMOCTb. EJMHUIIBI HW3MEpEeHHs: Macchl, 00bEMa, IICHBI,
paccTosiHUA, BpEMEHHU, CKOPOCTU. CBsA3b MEXAY €IMHUIIAMU U3MEPEHUS KAKJI0M BETMYHHBI.

Pemenne 0CHOBHBIX 337124 Ha ApoOU.

[IpencraBienre qTaHHBIX B BUJIE TaOIUII, CTOIOYATHIX JHArPaAMM.

HaruasaHas reomerpus
Harnsaneie npencraBieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK, Jyd, Yrodi,
JIOMaHasi, MHOTOYT'OJIBHUK, OKPY>KHOCTb, KPYT. YTOJL. IIpsIMOM, OCTpBIN, TYIOWH pa3sBEPHYTHIM YIIIbL.
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JlinHa oTpe3ka, METPUYECKHE €IUHULB! JUIMHBL. /[n1Ha JToMaHOM, IepUMETp MHOTOYIOJIbHUKA.
W3MepeHune 1 NoCTPOEHHE YIIIOB C IOMOIIBIO TPAHCIIOPTHPA.

Harnsaneie mpencraBieHus o ¢GuUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK, TPSIMOYTOJIBHUHK,
KBaJ[paT, TPEYTOJIbHUK, O PABEHCTBE (UTYD.

N3ob6paxxenue ¢uryp, B TOM uuciie Ha kierdatoi Oymare. IlocTpoenue koH(uUTypanuii u3
yacTel MpsIMO, OKPYXHOCTH Ha HEJIMHOBaHHOM U KieTyaToi Oymare. criosib30BaHne CBOMCTB CTOPOH
U YIJIOB NPSMOYTOJIbHUKA, KBaIpara.

[Tnomanm IPSIMOYTOJIbHUKA U MHOTOYI'OJIbHUKOB, COCTaBJICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM 4uCIie GHUTYp, N300pakEHHBIX HA KJIET4aTOW Oymare. EMMHUIIBI n3MepeHus
IUIOIA/H.

Harnsgaele npeacTaBieHns 0 IPOCTPAHCTBEHHBIX (QUrypax: MPsIMOYTOJIbHBINA Hapajieienune],
KyO0, MHororpaHHuku. W3o0paxeHue mpocTeHIINX MHOTOrpaHHUKOB. Pa3BépTku kyba u
napajuienenunena. Co3gaHue Mojieneld MHOTOTPaHHUKOB (M3 Oymaru, MpoBOJIOKH, IJIaCTUIMHA WU
JPYTrUX MaTepuaioB).

OO6BEM IPSIMOYTOJIBHOTO Mapaenenumnesa, kyoa. Equauns: usmepenus o0bEma.

6 KJIACC

HarypajbHble ynciia

Apudmernueckue JAeMCTBHSI C MHOTO3HAUHBIMU HATypalbHBIMU 4HclIaMu. UYucioBbie
BBIPOKEHUS, NOPSAOK JEHCTBHUI, HCHOJB30BaHUWE CKOOOK. lcmonp3oBaHuME TMpU  BBIYUCIECHUSX
MIEPEMECTUTEIBHOTO U COYETATENIBHOIO CBOMCTB CJIOKEHHS W YMHOXKEHHS, PacCIpeAeIuTEIbHOrO
CBOMCTBa yMHOX)EHUsI. OKPYTJICHHE HATYPAIbHBIX YHCEI.

Jlenutenu u KpaTHble yucia, HauOOJBIINI OOIIMI NenuTeab M HauMeHbllIee o0lee KpaTHOe.
JlenuMocTh CyMMBI U TIpou3BeAeHUs. JleeHre C OCTaTKOM.

Apoou
OObIKHOBEHHAs JpoOb, OCHOBHOE CBOWCTBO [poOH, cokpamieHue apooOeir. CpaBHeHHe U

ynopsiiounBanue apoOeii. Pemenune 3amad Ha HAXOXKACHHE YacTHOT IEJIOTO M IEJIOr0 IO €ro
gacTd. J[poOHOe uYmciao Kak pe3ynbrar jaeieHus. l[IpencraBieHue IECATUYHOW ApoOM B BHUIC
OOBIKHOBEHHOM JpOoOM M BO3MOXXHOCTH ITPEACTABJICHUS OOBIKHOBEHHOM ApOOM B BHJIE JCCATHYHOM.
JlecsaTuuHbie IpoOM W METpUYECKas cuctemMa Mep. ApudMeThyecKkue ACUCTBUS U YHCIIOBBIE
BBIPAKEHUSIC OOBIKHOBEHHBIMU M JIECATUYHBIMU JAPOOSIMHU.

OtHomrenue. Jlenenue B JaHHOM OTHOIICHWH. Macimtad, nporopuus. [IpuMmeHeHue nponopuuii
IIPU PEIICHUH 3a/aY.

[Tonsite mpoueHTa. BplurcieHue MpoLEHTAa OT BEIMYMHBI M BEIUYHMHBI MO €€ MPOLEHTY.
BreipaxkeHue TMpoOIEHTOB JCCATUYHBIMH JApoOsiMu. PemieHme 3amayHa mpolLEHTHL. BeipaxeHue
OTHOIIICHHUS BEJIMYMH B MPOIICHTAX.

ITonoxkuTeabHBbIE U OTpULATEC/JAbHbIC YHCJIA

IlonoxxutenpHble U OTPULATCIIBHBIC YHCJIA. ]_[eJ'IBIG qucia. MOI[y.]'IB qucia, reomMerpuicckas
HUHTCpHpCTallusd MOAYJd YHCIIA. I/I306pa)KCHI/Ie YuCCII Ha KOOp,I[I/IHaTHOﬁ HpﬂMOfI. YucaoBbie
IIPOMCIKYTKH. CpaBHeHI/Ie YUCCII. ApI/I(I)MeTI/ILIeCKI/Ie JEHUCTBUSA C TOJOXXKUTEIbHBIMH U
OTPULATCIIbHBIMU YHUCJIIAMU.

HpSIMOYFOJ'IBHaH CUCTCMAa KOOpAWHAT Ha IIJIOCKOCTH. KOOpI[I/IHaTBI TOYKH Ha IJIOCKOCTH,
a6CI_[I/ICCEl " OpAvHAaTa. HOCTpOCHI/IC TOYCK U (pI/Il“yp Ha KOOleI/IHaTHOﬁ INJIOCKOCTH.

BykBeHHbIe BbIpaXKeHUs

[Ipumenenne OykB JuId 3alMCH MaTeMAaTHYECKUX BBIpOKEHHM M mpemiokeHuil. CpoiicTBa
apupmMeTHyecKuX JeicTBUi. BykBeHHBIE BBIpaKEHHS W YHUCIOBBIE IOJCTAaHOBKHU. byKBeHHBIE
paBeHCTBA, HaXOXKJEHHE HEU3BECTHOTO KOMMOHEeHTa. DopMyibl, GOpMyibl MEpUMETpa M IUIOLIaIH
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IpsSMOYrOJIbHUKA, KBaJipaTa, 00bEéMa napajuiesenumnea u Kyoa.

Penrenne TeKCTOBBIX 327124

Pemenue TekcTOBBIX 3a/1a4 apudMeTHIecKM criocobom. Penrenue norudeckux 3anad. Pemenue
3a/1a4 mepedopoM BCeX BO3MOKHBIX BAPUAHTOB.

Pemenne 3amau, copepkammx 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIWYUHBI: CKOPOCThH, BPEMS,
paccTosiHue, 1I€Ha, KOJIMYECTBO, CTOMMOCTh, IIPOU3BOJAUTEIBLHOCTD, BpeMs, 00BEM paboThl. Exunuiibt
W3MEPEHUS: MacCChl, CTOMMOCTH, PACCTOSIHUSI, BpPEMEHH, CKOpocTH. CBsI3b MEXIy €IWHUIIAMHU
M3MEPEHUS KKJI0M BETUUNHBI.

Pemenne 3amad, CBSI3aHHBIX C OTHOIIEHHUEM, MPOTOPIMOHAIBHOCTBHIO BEJIUYHH, MPOIEHTAMU;
pelrieHrue OCHOBHBIX 33J1a4 Ha APOOU U MPOIIEHTHI.

OueHka M TPUKHIKA, OKpyrieHue pesyabrata. CocraBiieHHe OYKBEHHBIX BBIPOKCHHUM I10
YCJIOBHIO 33/1a4H.

[IpencraBnenue MaHHBIX C MOMOIIBIO TaOmuIl U quarpamm. Ctosi04yaThie TuarpaMMbl: YTEHUE U
nocrpoenue. UteHne KpyroBbIX Uarpamm.

Harasignasi reomerpust

Harnsanuele npencraBienus o (urypax Ha IUIOCKOCTH: TOYKa, HpsMas, OTPE30K, JIyd, Yrod,
JIOMaHasi, MHOI'OYI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

BzanmHuoe PaCIIOJIOKECHUEC JABYX MMPAMBIX Ha TIIIOCKOCTH, nmapaJijiCJIbHbBIC IIpsAMBIC,
MEpIEHANKYISIPHBIE MpsIMBbIE. I3MepeHre pacCTOSTHUI: MEXAy ABYMSI TOYKaMH, OT TOYKU A0 MPSAMOH,
JUIMHA MapIIpyTa Ha KBAaJPAaTHON CETKeE.

W3mepenue u TMOCTpOEHHE YIVIOB C TMOMOINBIO TpaHCHOPTHpA. Buabl TpeyrojbHUKOB:
OCTPOYTOJIbHBIA,  TMPSAMOYTOJIbHBIA,  TYMOYrOJbHBIM,  paBHOOCAPEHHBIN,  PAaBHOCTOPOHHUM.
YeTbIpEXYroNbHUK, MPUMEPHl YETHIPEXYrOJbHUKOB. [IpAMOYrolbHUK, KBaapaT: HCIOJIb30BAHHUE
CBOWCTB CTOPOH, YIJOB, auaroHanei. M3o0OpakeHwe reoMeTpudecKux (GUTYyp Ha HEITWHOBAHHOMN
Oymare ¢ MCIOJIb30BaHUEM LIMPKYJIS, TMHEHKH, YTOJIbHUKA, TpaHcnopTupa. [loctpoenus Ha kieTyaTon
Oymare.

[lepumerp mHOroyronpHuka. lloHatue miomanu ¢GuUrypbl, €IMHUIBI U3MEPEHUS IUIOIIATH.
[TpubmmkEénnoe u3MepeHue miomaan Guryp, B TOM 4ucie Ha KBaapaTHOl cerke. [Ipubmmkénnoe
U3MepeHue JUTMHBI OKPY>KHOCTH, IJIOIIAAN Kpyra.

CummMmerpusi: UeHTpalbHas, oOceBas U 3epKajbHas CHUMMETPHUHU.

[TocTpoeHre CUMMETPUYHBIX QUTYP.

Harnsanueie npeacraBieHus 0 MPOCTPAHCTBEHHBIX (QUrypax: mapajuliefenunen, KyoO, mpusma,
nupaMuaa, KOHyc, IWIMHIp, map u cdepa. M3zoOpaxeHne mpocTpaHcTBEHHBIX (uryp. [Ipumeps
Pa3BEPTOK MHOTOTPAHHUKOB, IWIMH/pPA U KoHyca. Co3gaHue MoJemei MpOCTPaHCTBEHHbBIX GUryp (U3
Oymaru, mpoBOJIOKH, TUTACTUIIMHA U IPYTHX MaTEPHUATIOB).

[Tonsitne 00bEMa, equHUIBI U3MepeHus: 00bEMa. OO0BEM HPSIMOYrOJIBLHOTO MapasuiesenuIea,
KyoOa.

INPEAMETHBIE PE3YJIbTATBI

Hpe,[[MeTHLIC pPE3YyJIbTaTbl OCBOCHHA IIPOTPaAMMBbI yqe6H0r0 KypCa K KOHILY 06y‘IeHI/I}I B 5
KJacce:

Yuciia ¥ BLIYUCIEHUA

[Torumath W TPaBUIBHO YIOTPEOIATH TEPMUHBI, CBS3aHHBIE C HATYPaJbHBIMH YHCIIAMU,
OOBIKHOBEHHBIMH U JIECITUIHBIMU IPOOSMHU.

CpaBHUBaTh W YNOPSAIOYMBATH HATypaJlbHBIE YHCIIA, CPaBHUBATh B TMPOCTEUIIUX CIIydasx
OOBIKHOBEHHBIE APOOU, AECATUIHBIC JPOOU.

COOTHOCUTH TOYKY Ha KOOPAMHATHOM (YMCIOBON) MPSMOM C COOTBETCTBYIOIIMM €H UUCIOM U
n300paxaTh HATypaIbHBIC YHCIIA TOYKAMU Ha KOOPIWHATHOU (YHCIOBOM) MPSIMOH.
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Brimonssarte apudMeTHIECKue JEeUCTBUS c HATypaJIbHBIMH qHCcIaMH, C
OOBIKHOBEHHBIMH JIPOOSIMU B IPOCTEHIIINX CITydasiX.

BbIMONHATE  TPOBEpPKY, MNPHUKHIKY pe3ylbTaTa  BBIYUCICHUH.

OxpyryiaTh HaTypaibHbIE YHUCIIA.

Pemenue TeKCTOBBIX 3324

Pemarp TekcTOBBIC 3amaun apuPMETHISCKUM CIIOCOOOM M C TMOMOIIBI0 OPraHU30BAaHHOTO
KOHEYHOT0 Tiepebopa BCeX BO3MOKHBIX BAPHAHTOB.

Pemrate 3amaum, conepkamiue 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIWYUHBI: CKOPOCTh, BpEMS,
paccTosiHue, eHa, KOJTUYECTBO, CTOUMOCTb.

Hcnons30BaTh KpaTKUE 3aMUCcH, CXEMBbI, TaOIUIIbI, 0003HAYEHUS MIPU PEIICHUU 3a/1a4.

[Tonp30BaThCsl OCHOBHBIMH E€IMHUIIAMH W3MEPEHUsS: II€HBI, MacChl, PACCTOSIHUS, BPEMEHH,
CKOPOCTH, BBIp@XaTh OJIHU €IUHUIIBI BEJIMYUHBI Yepe3 IPyTrHe.

W3Bnekatp, aHaNIM3UpOBaTh, OILEHHBATh WH(POpPMALMIO, TIPEICTABICHHYIO B TAOJIUIIE, HA
cToJIOYATON AMarpaMMme, HMHTEPIPETUPOBATH IMPEICTABICHHBIC JIaHHBIE, HCIOJIb30BaTh JAHHBIE MPHU
peLIeHnH 3a7ad4.

Harasignast reomerpust

[Tomp30BaThCcsl TEOMETPHUECKUMH TOHSATHSIMH: TOYKa, TMpsMas, OTPE30K, Jy4, Vrod,
MHOTOYTOJIEHUK, OKPYXHOCTB, KPYT.

[IpuBoauThs TpUMEpPHI OOBEKTOB OKPYKAIOMIETO MHUpPA, HMEIMHUX (HOopMy H3yYSHHBIX
reoMeTpHUYecKux uryp.

Hcnonb30BaTh  TEPMUHOJIOTHIO, CBS3aHHYIO c yIJIaMHU: BEpIIHMHA CTOpOHA, C
MHOTOYT'OJIbHUKAMHU: YTOJI, BEPIIMHA, CTOPOHA, TUaroHallb, C OKPYKHOCTBIO: Paauyc, TUaMeTp, LEHTP.

N3obpaxaTe U3ydeHHBIE TeoMeTpHUecKre (DUTrypbhl Ha HEITWHOBAHHOW W KJIETYATOM Oymare ¢
MTOMOIIBIO UPKYIISI ¥ IMHEHKH.

Haxomuth  UIMHBI ~ OTPE3KOB  HEMOCPEACTBEHHBIM U3MEpEHUEM C TIOMOIIBIO
JUHENKHU, CTPOUTH OTPE3KH 3aIaHHOM JJTMHBL, CTPOUTH OKPY>KHOCTH 3aJJaHHOTO pajyca.

Hcnonb30BaTh CBOWCTBA CTOPOH M YIJIOB MHPSIMOYTOJIbHMKA, KBajpara Uil HUX MOCTPOCHUS,
BBIYMCIICHUS TUIOIIAU U IIEPUMETPA.

BoruncnsaTe nepuMmeTp U IUIOLIAAb KBajpara, MPSAMOYroJbHUKA, (UIYp, COCTABICHHBIX W3
MPSIMOYTOJIbHUKOB, B TOM 4HcIie pUryp, n300paxEHHbIX Ha KieTyaTonoymare.

[Tonb30BaThCst OCHOBHBIMU METPUUYECKUMU €IMHHUIIAMU U3MEPEHUS JJIMHBIL, IJIOMIAAN; BHIPAKATh
OJIHU EIMHHUIIbI BEJIMYUHBI YepPe3 JpyTHUe.

PacniosznaBate mapasienenwure], KyO, MCHOJIb30BaTh TEPMUHOJIOTHIO: BEpILIKHA, peOpO TpaHb,
M3MepeHus, HaXOAUTh U3MEPEHUs Mapaienenumeaa, Kyoa.

Boruncnsate 00BbEM  KyOa, mapauienenumnena MO 3aJaHHBIM HU3MEPEHHSIM, MO0JIb30BaThCs
eIMHULIAMU U3MEpeHUs 00bEMa.

Pemate  HecnoxxHble 3aauu Ha u3MepeHue reOMEeTPUUECKUX BEJIMYMH B
MPAKTUYECKUX CUTYAIIHSIX.

Hpe,[[MeTHLIC pPE3YyJIbTaTbl OCBOCHHA IIPOTPaAMMBbI yqe6H0r0 KypCa K KOHILY 06y‘IeHI/I}I B 6
KJacce:

Yuciia ¥ BLIYUCIEHUA

3HaTh ¥ MOHUMATh TEPMUHBI, CBS3aHHBIE C PA3TUYHBIMU BUIAMH YHCEN U CIIOCOOAMH UX 3aIUCH,
MEePEXOIUTh (€CITU ATO BO3MOKHO) OT OJHOM ()OPMBI 3aIMCH YKCIA K IPYTOM.

CpaBHUBaTh U YMOPSAIOUYUBATH LIEJIbIE YUCIIA, OOBIKHOBEHHBIC U JIECSITUUHBIE APOOU, CPAaBHUBATH
YHUCIIa OJHOTO U Pa3HBIX 3HAKOB.

BeimonHATh, coueTas yCTHbIE H THChbMEHHbIE NPHUEMBI, apudMeThdecKkue ACUCTBUS C
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HATypaJIbHBIMU U [ETBIMUA YUCIIaMHU, OOBIKHOBEHHBIMH U JICCSITHYHBIME JIPOOSIMU, TIOJIOKUTEITHHBIMU 1
OTPHULATEIbHBIMU YUCIIAMHU.

BplunciisiTh 3HAUYEHUS YHCIIOBBIX BBIPAKEHUW, BBINOJHATH MPUKUAKY M OLEHKY pPE3yJbTara
BBIYHCIICHUH,  BBIOJHATH  MpeoOpa3oBaHUs YUCIIOBBIX BBIPAKEHHI1 HA OCHOBE CBOMCTB
apumMeTHIecKuX IeHCTBUH.

COOTHOCHUTH TOUKY Ha KOOPAMHATHOM MPSIMON C COOTBETCTBYIOIIUM €M YHMCIOM W H300pa)kaTh
YyUCIa TOYKaMHU Ha KOOPAMHATHOM NPSMOM, HAXOAUTh MOJYJIb YHCIIA.

COOTHOCHUTH TOUYKH B MPSMOYTOJIBHON CUCTEME KOOPAMHAT C KOOPAMHATAMU 3TOU TOYKH.

OprrJI?ITI) I EIbIC YHCila U ACCATUYHBIC I[pO6I/I, HaXxXoJuThb HpI/I6J'II/I)K€HI/I$I YHuCeIl.

YucaoBble u 6yKBeHHbIe BbIPAKCHUSA

IToanmats n YHOTpe6J'I$ITI) TEPMHHBI, CBA3AHHLIC C 3AIIMCbIO CTCIICHU YMCJla, HAXOAWUTb KBaJAparT
n KY6 Yquciia, BBIYUCIATh 3HAUYCHUSA YU CIIOBBIX BLIp&)KGHPIﬁ, coJCprKalnX CTCIICHH.

ITonp30BaThCs INprU3HaKaMK JCIMMOCTHU, PACKIaAbIBATh HATYPAJIBHBIC YHUCJIa HaA IIPOCTHIC
MHOXKHNTCIIN.

[Tonb3oBaTbcst MacmITaboOM, COCTABIISATh MPOTIOPIIMU U OTHOILIEHUSI.

Hcnonb3oBath OykBbl AJii 0003HAYEHMsI YHUCENl NpPU 3alUCH MaTEMaTHUYECKUX BBIPAKEHUH,
COCTaBJIATh OyKBEHHbIE BBIpAXKEHHS U (OPMYINbI, HAaXOOUTh 3HAYEHUS OYKBEHHBIX BBIPAKECHUH,
OCYILIECTBJISIS1 HEOOXOJMMBbIE MTOJCTAHOBKH U MPE0Opa3oBaHMUsL.

HaxonuTe HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemrenne TeKCTOBBIX 33124

Pemrate MHOTOIIIArOBBIE TEKCTOBBIC 337241 apU(DMETHIECKUM CIIOCOOOM.

Pemate 3amaun, cBsi3aHHBIE C OTHOIIEHUEM, MPOMOPLHUOHAIBHOCTHIO BEJIMYWH, MPOIECHTAMH,
periaTh TpY OCHOBHBIC 33/1a4d Ha JIPOOH U MPOIICHTHI.

Pemate 3amaum, conepkaniyue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMYUHBI: CKOPOCTH, BpEMS,
paccTosiHue, 1ieHa, KOJIMYEeCTBO, CTOUMOCTb, MPOU3BOIUTEILHOCTD, BpeMs, 00bEMa paboThl, HCTIOIL3YS
apudMeTHYECKUe  JIEHCTBHS, OLICHKY, NPUKUIKY, IIOJIh30BAThCA  CIWHUIIAMH  HM3MEPEHHS
COOTBETCTBYIOIIMX BEIUYHH.

CocraBnsaTh 6YKB6HHBIG BBIPAXXCHW 110 YCIIOBUIO 3aa4M.

N3Bnekars nHGOpMAIIKIO, TPEICTABICHHYIO B Ta0IMIaX, HA IMHEWHOH, CTOJI0YATOMIIIM KPYTOBOM
auarpaMmax, WHTEpIpPEeTHPOBATh IPEACTaBICHHbIE TaHHBIC, HCHOJIB30BaTh JaHHBIC MPH PELICHUU
3azad.

[IpencraBasTs HHGOPMAIUIO C TOMOIIBIO TAOIHII, TMHEHHON U CTON0YATON AUArpaMM.

Harasinaasi reomeTpust

[IpuBoauTe mnpuUMepsl OOBEKTOB OKPYXKAIOLIET0 MHUPA, HMEIMMX (HOpMy H3YyYEHHBIX
IeOMETPUUECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (QUTYp, IPUMEPHI PaBHBIX U CUMMETPUYHBIX (GUTYD.

N300paxaTh C MOMOIIBIO LIUPKYIA, JUHEHKH, TPAHCIIOPTUPA HAa HEIMHOBAHHOW M KJIETYATOM
Oymare U3y4eHHBbIE IUIOCKUE reoMeTprudeckue GUrypsl 1 KOH(PUIypaluu, CAMMETPUYHBIE (UTYPBI.

[Tonp30BaThcs T€OMETPUUECKUMH TOHSATUAMU: PABEHCTBO (DUTYp, CUMMETpUsi, HCIOJIb30BaTh
TEPMHUHOJIOTUIO, CBA3aHHYIO C CHMMETPHUEN: OCb CHMMETPUH, LICHTP CUMMETPUHU.

HaxonuTs BeIMYMHBI YITIOB U3MEPEHUEM C IOMOILBI) TPAHCIOPTUPA, CTPOUTH YIUIBI 3aJaHHOU
BEJIMYUHBI, T10JIb30BATHCA IIPU PELICHUH 3a4a4 IPaJlyCHOM MEpOH yrioB, paclo3HaBaTh HAa YepTEkKaX
OCTPBIH, IIPAMOM, pa3BEPHYTHIM U TYIION YIJIBL.

BoluncnsaTe JUIMHY JIOMaHOM, IEPUMETP MHOTOYI'OJIbHUKA, [10J1b30BATHCS €AMHUIIAMHU U3MEPEHUs
JUIMHBI, BBIPAKATh OJJHU €AVHUIBI U3MEPEHUS NIIUHBI Yepe3 Apyrue.

Haxonutb, ucnons3ys 4epTEKHBIE HMHCTPYMEHTBI, PACCTOSHUA: MEXAY ABYMs TOYKaMH, OT
TOYKH 10 IIPSIMOM, JUIMHY IIyTU HAa KBaAPATHOU CETKE.

Bbruucnare miomanbs GuUryp, cOCTaBIEHHBIX U3 MPSIMOYrOJbHUKOB, MCIIOJIB30BaTh pa3OueHHE
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Ha MPSIMOYTOJILHUKH, Ha paBHBIC burypsl, JOCTpanBaHUE JI0 MPSIMOYTOJIbHUKA,
MOJI30BAThCSI OCHOBHBIMH €MHHIIAMH U3MEPECHHS IUIOMIA/IN, BBIPAKATh OJHU CIUHUIIBI U3MEPCHUS
TUIOIA/IA Yepe3 IpyTHe.

PacrioznaBate Ha MOJAENSAX W HM300pPAKEHUAX MUPAMHUAY, KOHYC, IMJIMHIDP, HCIOIb30BaTh
TEPMHUHOJIOTHIO: BEPIIIMHA, peOpo, TpaHb, OCHOBAHHUE, pa3BEPTKA.

N300paxkaTh HA KJIeTYaTOW Oymare MpsMOYTOJIbHBIN IMapalIeIIeIIUIIC].

Beraucnsate 00bEM  TPSIMOYTOJIBHOTO —IMapajuiesienumneaa, Kyba, I0Ih30BaThCsl OCHOBHBIMU
eAMHUIIAMU U3MEPEHUST 00BEMA;

Pemratn HECIIOKHEIE 3a1a4n Ha HAXOXKIEHUE Tr€OMETPHYCCKUX BEIUYNH B
MPAKTUYECKUX CUTYAIIHSIX.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC
HanmenoBanue pasnena KommyecTBo OcHoBHOE OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Yy4aOLUXCSI
(TemsI) Kypca 4acoB COZEPI)KAHUE
Harypanbsubie uncna. [elictBus 43 Hecarnunas cucrema Yurarh, 3aIMCHIBATH, CPABHUBATH HAaTYpaJIbHbIC YUCIIA; MPeAJIaratb u

C HaTypaJIbHBIMUYUCJIaMU

cuncnenus.Psasy
HATypaJbHbIX YHCEL.
HarypanbHubiii psia.
Yuco 0.
HarypaneHble uncnana

KOOPJAUHATHOU MPSIMOT.

CpaBHeHue,
OKpYTJICHUE
HaTypaJbHBIX YHCET.
Apudmernueckne
NEUCTBUA

C HATypaJbHBIMHU
guciaamu. CBolcTBa
HYJIS TIPH CIIOKEHUUH
YMHO>KEHUH, CBOWCTBA
€MHUIIBI TIPH
YMHO>KEHUH.

00cyx1aTh cnoco0bl yropsigounBanus yncen. M3oopaxarb
KOOPJWHATHYIO MPSIMYI0, 0TMeYaTh YUCJIa TOYKaMH Ha KOOPAUHATHON
HpHMOﬁ, HAaXO0/IUTb KOOPJAWHATEI TOYKH.

HccnenoBathb cBoiicTBa HaTypalibHOTO psija, uncen 0 u lopu crnoxkeHuu u
YMHOXEHUHU.

Hcnonb3oBaTh NPaBUJIO OKPYIJICHNUS HATypalbHBIX Yicell. BhINOJHATH
apudmeTnyeckue aelcTBUS C HATYPATbHBIMUYKUCIAMU, BHIYUC/IATH
3HAYEHUS YUCIIOBBIX BBIPAKEHUIN

co CKoOKamu U 0e3 CKOOOK.

3anuchbIBaTh NPOU3BEICHHIE B BUJIC CTEIICHH, YUTATh CTEIICHU,
HCI0JIb30BATH TEPMHUHOJIOTHIO (OCHOBAHHUE,I0KA3aTelb), BHIYUCIATH
3HAYEHUS CTEIICHEH.

BbINOJHATH NIPUKHUIKY U OLEeHKY 3HAUECHUHN YHCIOBBIX BHIPA’KEHUM,
npeaiaratb U NPUMeHSITh NPUEMBI IPOBEPKUBBIYNCIICHUH.
Hcnonb30BaTh NpH BHIYMCIEHHAX IEPEMECTUTENILHOE U COYETATEIbHOE
CBOMCTBA CIIOKEHUSI M1 YMHOKEHUS, paclpeeTuTeIbHOEe CBOMCTBO
YMHO>KEHUS; (POPMYJINPOBATH




[IepemecTurenbHoe u
COYETaTENIbHOE
CBOWCTBA CIIO)KCHUS U
YMHOKEHUS,
pacpenenInTeabHoe
CBOWCTBO YMHOKEHHS.
Jenurenn u KparHble
4yucia,  pasioKeHue
YKCJIaHa MHOKUTEIH.

Jenenue

¢ ocrarkoM. [Ipocteie n
COCTaBHBIE Yquca.
[Ipyu3Haku  JgeaIuMOCTH
Ha 2, 5,

10, 3, 9.

CreneHb c
HaTypaJbHbIM
IOKAa3aTeJIEM.
YuciioBble BBIPAXKEHUS,
MOPSAJIOK NEVCTBUMN.
Penrenne TEKCTOBBIX
3a1a4 Ha BCE
apupMeTHYECKHE

U NPUMEHSATh NPaBWIA MPEOOpPa30BaHUS UYUCIOBBIX BBIPAXKEHUN HA
OCHOBE CBOHMCTB apudmermueckux neicTBuil. MccesienoBaTh YHUCIIOBEIC
3aKOHOMEPHOCTH,  BBIABHIaTb W ODOCHOBBIBATH  T'HIIOTE3bl,
¢opmypoBaTh 00001eHNsI M BBIBOBI 110 pe3yjbTaTaM MPOBEAEHHOTO
HCCIIEIOBAHUS.

@D opMyJIMPOBATH ONPeieeHusl JISTUTENS U KPaTHOTO, Ha3bIBaTh
JIETTUTENIN U KpPaTHBIE YKCIa; PACMO3HABATH MPOCTHIE U COCTABHBIC
yucia; GopMyJIUpPOBATHL U NMPUMEHATh NPU3HAKHU JCIUMOCTH HA

2, 3, 5 9, 10; npuMeHATH aJTOPUTM PA3JIOKCHHUS UYUCITA Ha
MPOCThIE MHOKHUTEINN; HAXOJAMTh OCTATKU OT JICJICHUS U HETOJTHOE
YaCTHOE.

Pacno3naBaTh WCTHHHBIE W JIOKHBIE BBICKA3bIBAHUS O
HaTypaJbHBIX YUCIaX, MPUBOAUTH NMPUMeEPbI 1

KOHTPIPUMEPBI, CTPOUTHh BBICKA3BIBAHUS W OTPHUIIAHUS BBICKA3bIBAHUN O
CBOMCTBAX HaTypaJbHBIX YHCEIL.

KoncTpyupoBath MaTeMaTHUecKHe Mpei0KeH sl

C TIOMOIIBIO CBA30K I, KU, «ECIH. .., TO...».

Pematp TekcToBble 3a7aun apuMETHUECKUM CIIOCOOOM, HCHOJIB30BATH
3aBHCHMOCTH MEX]y BeIMYMHAMU (CKOPOCTb, BpeMsl, pacCTOSIHUE; IIeHa,
KOJIMYECTBO, CTOUMOCTb U JIp.): AaHAJIU3MPOBATH U OCMBICIUBATH TEKCT
3aa4ud, mepedoOpMyJIMPOBATHL YCIOBUE, W3BJIEKAThb HEOOXOAUMBbIE
JTaHHbIC, YCTAHABJIMBATH 3aBUCUMOCTH MEX]y BEITUYMHAMHU, CTPOUTD|
JIOTUYECKYIO [IEMOYKY PacCyKACHUM.

MopenupoBaTh X0 pelieHus 3a7auu ¢ TOMOIIbIO PUCYHKA,




JIeUCTBUS,
Ha JBHXKCHHE U
MOKYITKU

CXEMBI, TAOJIHUIIBI.

I[IpuBoauTh, pazdupaTh, OLEHUBATH DPA3IMYHBIC PEILICHUS, 3AIIUCU
peleHni TEKCTOBBIX 3a/1a4.

Kpurnyeckn oneHHBATBH IIOJIYYEHHBI pe3ylbTaT, OCYLIECTBJIATH
CaMOKOHTpOJIb, IIPOBEPsAsI OTBET HA COOTBETCTBHUE YCIOBHUIO, HAXOAMTh
OIIINOKH.

Pematy 3amaun ¢ nomomiblo mepedopa BCEX BO3MOXKHBIX
BapHaHTOB.

3HAKOMMTBCS ¢ MCTOPHeEN pa3BUTUS apu(PMETUKH

Harnsannas reometpus.

JIMHUY Ha INIOCKOCTHU

12

Touka, npsamasi,
OTpPE30K, JTyY.
Jlomanas.
N3mepenne niavHbI
OTpe3Ka,
METpUUYECKHUE
CIMHHIIBI

HU3MEPCHUSA TJINHBI.

OKpyXHOCTb U KpYT.

IIpakTnueckas
paboTa
«ITocTpoenue y3opa
U3 OKPYKHOCTEW».
VYrou. Ipsamoii,
OCTPBIH, TYIIOU U
Pa3BEPHYTBIN YIJIBL.
H3mepenue yrios.

Pacno3naBarthb Ha yepTekax, pUCyHKaxX, ONMUCHIBATD,
HCITI0JIb3Ysl TEPMHUHOJIOTHIO, U H300pakaTh C [IOMOIIbIO
YepTEKHBIX NHCTPYMEHTOB: TOUKY, NIPAMYIO, OTPE3O0K, Y4,
YTOJ1, JIOMaHYI0, OKPYKHOCTb.

Pacno3HaBaTh, NPUBOAUTH NMPUMePbI 00EKTOB PEAILHOTO
MUpa, UMeroLUX (OpMy H3YUYEHHBIX PUTYp, OLEHUBATH UX
JIMHEWHBIE pa3MepBbI.

Hcnonb30BaTh JIMHEWKY U TPAHCIIOPTUP KAK UHCTPYMEHTHI
JUISl IOCTPOEHUS M U3MEPEHUS: M3MEPATh JUIMHY OTPE3Ka,
BEJIMYUHY yIJ1a; CTPOUTH OTPE30K 3aJAHHOU JUIMHBI, YTOJI,
3a/IaHHOM BEJINYMHBI; OTKJIAAbIBATH IUPKYJIEM PaBHbIE
OTPE3KHU, CTPOUTH OKPYKHOCTh 33JJaHHOT0 pajnyca.
H3006paxkaTh KOHPUTYpAITUU T€OMETPUIECKUX PUTYD

13 OTPE3KOB, OKPYKHOCTEH, UX YaCTe! HAa HEJTMHOBAHHOU U

KJeT4aToi Oymare; mpeijarath, ONMCHIBaTh M 00CYKAaTh

€1oco0bl, AITOPUTMBbI IIOCTPOEHHUSL.
Pacno3HaBaTh M M300paxkaTh Ha HEJIMHOBAaHHOW U




[IpakTnueckas
pabota
«IIoctpoenue
YTIIOB»

KJIeT4aToil Oymare MpsIMOM, OCTpbIH, TYNOW, pa3BEPHYTHIN yIJIbI;
CPAaBHUBATH YIJIbL.

BbIuncasiTh AIMHBI OTPE3KOB, JIOMAHbIX.

IlonnMaTh M MCNOJIB30BaTh NPH PelIeHHH 33124 3aBHCHMOCTH
MEX1y €AMHHUIIAMH METPUUYECKON CUCTEMBI MEp; 3HAKOMHUTBLCH C
HEMETPUYECKUMHU CHUCTEMaMHU MEp; BBIPAkKATh JUIMHY B Pa3INYHbIX
€MHUIIAX U3MEPEHUS.

HccnenoBary Gurypsl U KOHQUrypaluu, UCHOJIB3Ys LU(PPOBBIE

pecypces

OOBIKHOBEHHBIE APOOH
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HpoOb. IlpaBunbHble U
HETIpaBWJIbHBIE  JIPOOH.

OcHOBHOE CBOMCTBO
Ipo0wu.

CpaBHeHHE npobeii.
Crnoxenmne Hu
BBIYNTAHHE
OOBIKHOBEHHBIX JPOOEH.
CwMernagHas IpOOB.
VYMHOXEHHUE U OEJICHUE
OOBIKHOBEHHBIX
npo0eit; B3aNMHO-

oOpatHbIe 1poOHu.
Pemienue  TEKCTOBBIX
3amad, COJIEpIKAIINX
npo6u. OCHOBHBIE

MopenupoBarth B rpaduueckoii, mpeamerHoi popme,

C TIOMONIBI0O KOMITBIOTEpA TIOHSATHS W CBOWCTBA, CBS3aHHBIE C
0OBIKHOBEHHOM JPOOBIO.

YutaTh M 3aNUCHIBATh, CPAaBHUBATHL OOBIKHOBEHHBIE Jpo0w,
npeajaratb, 000CHOBbIBATbL M 00CYKIaTh CIOCOOBI YIOPSAIOYMBAHUS
nIpo0ei.

MN3006paxkaTh 0OOBIKHOBEHHBIE APOOH TOUKAMU

Ha KOOPAMHATHON MPSAMOM; MCHOJb30BATh KOOPIMHATHYIO MPSIMYIO IS
CpaBHEHHUS IPOOCH.

DopMyJHpPOBATH, 3ANIUCHIBATH C MOMOIIbI0 OYKB OCHOBHOE CBOMCTBO
OOBIKHOBEHHOW JpoOU; MCMOJIb30BAaTh OCHOBHOE CBOICTBO ApoOM st
COKpalleHus ApoOeit 1 mpuBeAeHUs IpoOH K HOBOMY 3HAMEHATEINIO.
IIpencraBiasiTh CMELIaHHYIO OpOoOb B BUAE HENPABUIBLHOW U BBIICIATH
HETYIO YacTh YKCIa U3 HEPAaBUILHOU APOOH.

BeinoaHaTs apuMeTnyeckue AeicTBUsA
C 0OBIKHOBEHHBIMH JIpOOSIMU; NPUMEHSITh CBOMCTBA




3a/1a4¥ Ha JPOOH.
[Ipumenenue OykB
TUTS 3aTTHCH
MaTeMaTHIECKUX
BBIPA)KCHUN U

IIPEII0KEHUN

apuMeTHIeCKUX ASUCTBUIA I PAIHOHATH3AIIH
BBIYHCIICHUM.

BbInoJHATH NPUKHUAKY U OLEHKY PE3yJIbTaTa BEIYMCICHUN;
npeajaratb 4 NPpUMEHATHh NPUEMBI IPOBEPKH BbIUHCICHUM.
IIpoBoauTH MCCIEA0BAHNUS CBOKCTB APOOECH, OTTUPAsICh

Ha YHCIIOBBIE IKCIIEPUMEHTHI (B TOM YHCIIE C TIOMOIIIBIO
KOMIIBIOTEPA).

Pacno3naBaThb UCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS

0 JIpo0sIX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUA U OTPUIIAHUS BHICKA3bIBAHU.

PemiaTh TEKCTOBBIE 3a/1a4H, COJIEPIKAIINAE IPOOHBIC JTaHHBIC, U
3a/1a4d Ha HaXO0XJEHUE YaCTH LEJI0T0 U LEJIOro M0 €ro 4acTy;
BBIAIBJISITH UX CXOJACTBA M Pa3/IM4Msl.

MoaeanpoBaTh X0 PELICHUS 3a1a4U C IOMOLIBIO PUCYHKA,
CXEMBI, TAOJIMIIEI.

IIpuBoauTH, pa30upaTh, OEHMBATH PA3JIMYHbBIC PELICHUS,
3alKMCH PEeLIEHUN TEKCTOBBIX 3a/1a4.

KpuTnyecku oneHMBaTh MOJy4YEHHBIN pe3yibTaT,
OCYUIECTBJISATh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBHUIO, HAXOAUTH OLITUOKH.
3HAKOMUTBCS ¢ MCTOPHeEN pa3BUTHUS apu(PMeTUKH

Harnsanas reomerpus.
MHOTOyroJIbHUKH
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MHOrOyroJbHUKH.
YeTbIpEXYTroIbHUK,
IIPSAMOYTOJIbHUK,

KBaJpar.
IIpakTrueckas

OnuceiBaTh, HCMOJIb3Ys TEPMHHOJIOTHIO, H300pakaTh
C MIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIeIMPOBaTh U3 OyMaru MHOTOYTOJIbHUKH.

HpI/IBOIlI/ITL NnpuMepbI 00BEKTOB pPCaJIbHOTO MHUpPaA, UMCHOIITUX
(I)OpMy MHOT'OYT'OJIbHUKA, IPAMOYI'OJIbHUKA, KBaJApara,




pabora

«IIoctpoenue
IPSIMOYTOJIBHUKA €
3a/laHHBIMU
CTOpOHAMH

Ha  HEJIMHOBAHHOM
Oymare».
TpeyroyibHUK.
[Lnomane v nepumerp
MPSIMOYTOJIbHUKA |
MHOTOYT'OJIbHUKOB,
COCTaBIJIEHHBIX u3
MPSIMOYTOJIbHUKOB,
€AUHULIBI H3MEpeHus
TUTOLIA/IH.

[TepumeTtp
MHOTOYTOJIbHUKA

TPEYrOJbHUKA, OLEHUBATH UX JIMHEIHBIE pa3MEpPHI.

BblunciaaTs:  NEpUMETP  TPEYrOJbHUKA,  IPSIMOYrOJIbHMKA,
MHOTOYTIOJIbHUKA;  IUIOINAAb  IMPSAMOYTOJbHHMKA,  KBajpaTa.
H306paxkatrb oCTPOYrosibHbIE, NPSIMOYIOJBHBIE U TYIOYTOJbHbBIE
TPEYTrOJIbHUKU.

CrpouTh Ha HEJIMHOBAHHOM M KijeTyaToil Oymare KBaapaT u
IPSIMOYTOJIBHUK C 3a/JaHHBIMM JUITMHAMU CTOPOH.
HccaenoBarb  cBoiicTBa  IIPAMOYIOJIBHHKA, KBaJpara  IyTEM

AKCIIEPUMEHTA, HAOJIOJCHHS, U3MEPEHHS, MOJCIUPOBAHUS, CPAaBHUBATh
CBOMCTBA KBaJpaTa v MPsSIMOYTOJIHHUKA.

KoncrpyupoBath MaTeMaTH4ecKHe NMpeIJi0KeHust

C TIOMOIIBIO CBSI30K «HEKOTOPHINY, «I000i». Pacno3HaBaTh UCTUHHBIC U
JIO’)KHBIE BBICKA3bIBAHUSI O MHOTOYTOJbHUKAX, MPUBOJAMTH HNPHUMeEPHI U
KOHTPIIPUMEPHI.

HccnegoBath 3aBHCMMOCTBH IUIONIANM KBaJapaTra OT JJIUHBI €rO
CTOPOHBI.

Hcnonb3oBaTh €BOICTBA KBAaJPaTHOW CETKH Uil MOCTPOCHUS QUTYD;
pa30uBaTh NPSIMOYrOJILHUK HA KBAApaThl, TPEYTOJIbHUKH; COCTABJISATH
burypsl u3 KBaJpaTOB U NPSIMOYrOJbHUKOB W HaXOAMTh HMX IUIONIA/b,
pa30uBaTh (GUIypbl Ha NPSIMOYIOJIBHUKH W KBaJpaThl U HAXOIUTh UX
TUIOMIA/Ib.

BoipaxaTh BeIMUMHY IUIOMIA[M B Pa3IUYHBIX EIUHHUIIAX HU3MEPEHUs
METPUYECKON CHUCTEMBI MEp, MOHUMATh M HCNOJIb30BATH 3aBHCHUMOCTH
MEX1y METPUYECKHUMH eIMHULIAMU U3MEPEHHUS IIOIA/IH.




3HaKOMHMTBCS C NMPUMepPaMH NPHMEHEHHWs IUIOAAM U IEpUMETpa B
IPAKTHUYECKUX cuTyauusax. Pemarsb 3agaun

U3 PEAJbHOM XU3HU, MpeAIararb U 00CYKIaThb pa3jJMYHbIE CIIOCOOBI
pelieHus 3aa1a4

JlecsiTuuHble IpodU
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Jlecsatuanas 3aMnuch
npobeii.  CpaBHeHue
JECSITUUHBIX APOOEH.
JencTBus

C  JCCATUYHBIMH
IpoOsiMu.

Oxkpyrienue
JECATUYIHBIX

IpoOei.

Pemenue TEKCTOBBIX
3amad, COJIepKAIINX
Ipo0wu. OCHOBHEIE
3a/1a4u Ha JpooHu

IIpencraBiasith JeCATUYHYIO JIpOOb B BHJAE OOBIKHOBEHHOW, YUTATh M
3anMcbIBaTh, CPaBHUBAThb  JIECATHYHBIE  JpoOM,  MNpemiararhb,
000CHOBBIBATH M 00CYKAATh CHOCOOBI YIOPSIOYUBAHMS JIECATUUHBIX|
Tpo0ei.

HN3o6paxkarh necaTuyHble IpoOU TOYKAMU Ha KOOPAUHATHOMIPSAMOH.
BbISIBJASITH €X0CTBAa M Pa3ju4us NMpaBui apudMeTHIECKUXIEHCTBUH ¢
HaTypaJIbHBIMU YHCIaMH U AECATUYHBIMU IPOOSMH, OOBSICHSITH HX.
BoinmosHATL  apudmernyeckue JEHCTBUS C  JECSITUYHBIMU
Ipo0sMHU; BBINOJIHATE TPHKHAKY M OLEHKY pe3yibTara
BBIYMCIICHUI.

IIpumeHsTH cBoOlicTBa apudMeTHUECKUX JEHCTBUN A
palMOHAIN3alUN BEIUYNCICHHMN.

IIpuMeHsiTE NPaBMJIO  OKPYIJIEHMSl  JECATUYHBIX  ApoOeil.
IIpoBoauTh MCC/IEA0BAHNS CBOMCTB AECATUUHBIX JpoOeH,onupasch

Ha YKMCJIOBBIE SKCIIEPUMEHTHI (B TOM YHCIIe

C IIOMOIIBIO KOMIBIOTEPA), BBIABUIaTb TIMIOTEe3bl U

IPUBOAUTE UX 00OOCHOBAHUS.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Jpo0siX, NPUBOAUTH NPUMEPbl U KOHTPIPHUMEPHl, CTPOMUTH
BBICKA3bIBAHMS U OTPHULIAHMS BHICKA3bIBAHUI.




Pematp TekcTOBBIE 3ajauM, CoOJEpKalive JApoOHBbIE JaHHbIE, U HA|
HAX0XJIEHWE 4YacTU LEJOoro M ILEJIOro MO €ro 4acTH; BBIABJIATH MX
CXOJCTBA M pPa3In4us.

MopenupoBaTrh X0/ peLIEHHUS 33/a4d C MOMOIIBIO PUCYHKA, CXEMBI,
tabnuuel. I[lpuBoauTb, pa3duparb, OLEHUBATH  PA3JIUYHbIC
pelIeHHs], 3alIUCH PELIEHNI TEKCTOBBIX 3ajiau.

OnepupoBaTh 1poOHBIMU YHCIAMU B PEAJIbHBIX )KU3HEHHBIXCUTYALIUSIX.
Kpuruyeckn ouneHuBaTh TOJYyYEHHBIH pE3yJbTaT, OCYIIECTBIATH
CaMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCIOBHIO, HAXOIUThH OLITHOKH.

3HAKOMMTBCS ¢ MCTOPHeEN pa3BUTUS apU(PMETUKH

Harnsnnas reometpusi.
Tena u ¢urypsl B
MMPOCTPAHCTBE

MHOrorpaHHuKH.
N3o0paxxeHune
MHOTOTPaHHHKOB.
Mogenu
IIPOCTPAHCTBEHHBIX
TeN.

[IpssmoyronpHbII
napauenenunesn, Kyo.
PazBéprkn  kyba wu
napasuleIenuIea.
[Ipaktuyeckas pabota
«Pa3BépTKa Kybay.

O061béMm KkyOa,

Pacno3HaBaTh Ha 4epTe:kax, PHCYHKaX, B OKpYXKawIIeM MHpe
NPSMOYTOJIBHBIN TapajuieNienunesl, Ky0, MHOTOTPaHHUKH, ONMHCHIBATD,
HCNOJIb3Ysl TEPMHUHOJIOTHIO,0I€HUBATDH JITHEHHBIC Pa3Mephl.
I[IpuBoauTH, NpUMEPbI OOBEKTOB PEATBHOTO MHpPA, UMEIOIMHUX (HOpMY
MHOTOTpaHHHKA, TPSIMOYTOJIBHOTO MapajuieNenunena, Kyoa.
MN306paxkaTh Kyd Ha KIeTYaTOM Oymare.

HccaenoBarh cBoiicTBa Ky0a, IPSIMOYTOJIBHOTO IMapajuieienuIe/a,
MHOTOTPDAaHHHKOB,  HCIOJIB3Yysl ~ Mojenu.  Pacmo3HaBatb W
n300paxkaTh pa3BEPTKU KyOa W mapauienenunena. MoaeanpoBaTb
KyO W mapajuiesienumneu3 Oymard u mpoyux MaTepHaioB, 0O bSICHATH
€Iocod MOJIEIMPOBaHUS.




IPSIMOYT'OJIBHOTO
napaJienenuneaa

HaxoauTth n3MepeHus, BBIMMCIATD IUIOIAIb TOBEPXHOCTH;00BEM Ky0a,
IOPSAMOYTOJIBHOTO  MapauleeNuIea; HCCIeN0BaTh  3aBHCHMOCTh
o0béMa kyba OT HIMHBI €ro pedpa, BBIABUIATbL U O0OOCHOBBIBATH
THIIOTE3Y.

HabaropaTh ¥ poBOAMTHL AHAJOTHH MEX1y HOHITUSIMUILIONIAAN

1 00béMa, IepuMeTpa 1 IO U TIOBEPXHOCTH.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 MHOTOTpaHHMKaX, NPUBOAUTH MPUMePbI U KOHTPIPUMEPHI,

CTPOMTH BBICKA3BIBAHUSA U OTPHUIIAHUS BHICKA3bIBAHUH.

PemaTe 3a1a4um U3 peasibHOM )KU3HU

[loBTOpEeHue u 06001IeHNE

10

[ToBTOpEHME
OCHOBHEIX TIOHATHM H
METOJIOB Kypca

5 kmacca, 00001ICHHE
3HAHWHI

BohiuucasaTh 3HaUYCHUS BBIPAKEHHUH, COACPIKAIINX HATypaJbHbIE YHUCIA,
OOBIKHOBEHHBIE U JICCATHYHBIC JpOOH, BBIMOIHATH TPeoOpa3oBaHUS
Yucel.

BpiOupars cnocod CpaBHEHUS YHWCEN, BBIYMCIICHUU,

NPUMEHATH CBOMCTBA apUPMETHYECCKUX JCUCTBUU IS
paloHaIN3auy BBIYUCICHUH.

OcymecTBiasiTh CAMOKOHTPOJIb BBINIOJIHAEMBIX  JCHCTBHI U
CaMOTPOBEPKY pe3yiIbTaTa BHIYMCICHHII.

Pemiaty 3agayu U3 peanbHOM KU3HU, NMPUMEHSITH MaTeMaTHYecKHe|
3HAHUS JJIs PELICHUS 3a/1a4 U3 IPYTUXy4eOHbIX TPEAMETOB.

Pemars 3a7auu pasHbIMH CHOCO0AMM, CPABHUBATH - CIIOCOOLI
pelIeHus 3a71a4, BbIOUPATh PANMOHAJIbHBINCIIOC00

OBILEE KOJIMYECTBO
YACOB IIO I[TPOITPAMME

170




6 KJIACC

HanmenoBanue pasnena |Konmdectso OcHoBHOE OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Yy4arOLIUXCSI
(TemnI) Kypca 4acoB COIEPIKAHUE

HarypanbsHble uyncna 30 Apubdmernueckue BobinoHATH apupmeTHuyecKue AeMCTBUA c MHOTO3HAYHBIMHU
JENCTBUS HaTypaJIbHBIMU YHCJIaMH, HAXOAUTH 3HAYEHHS YHCIIOBBIX BBIPRXKEHUH CO
c MHOTO3HAYHLIMUA | CKOOKaMU M 0€3 CKOOOK; BHIYMCISATH
HaTypaJbHBIMU 3HA4YeHUs BBIPAKEHUH, COJEpKAIINX CTETICHHU.
YUCJIaMHU. UucnoBsle | BbIMOJMHAT, NPUKHAKY M ONEHKY 3HAUCHUN YHCIOBBIX BBIPAKCHHIA,
BLIDOKEHUS,  IOPSJOK | MPUMEHATh NPUEMBbI mNpoBepkH pesynprata. HMcemoab3oBarbh npw
NecTBU, BBIYMCJIEHUSAX NIEPEMECTUTEILHOE U COUETATEeNIbHOE CBOMCTBA CIOXKEHUS U
UCIOJb30BAHUE CKOOOK. | YMHOXXEHHS, paCIPENEIUTEIBHOE CBOWCTBO YMHOXEHHS OTHOCHUTEIEHO
Oxkpyrnenue CJIO’KEHHUSI, CBOMCTBA apU(PMETHICCKUX JICHCTBHA.
HaTypaJIbHbIX gnucen. | WceaenoBaTb  4YMCIOBbIE  3aKOHOMEPHOCTH,  MPOBOJUTH  YHCIIOBBIE
Jlenurenu M KpaTHBIE | 3KCIEPUMEHTHI, BBIIBUTATH H 000CHOBBIBATHIHIIOTE3BI.
YHCIIa; HauOonbmNii | MOpPMYyJIMPOBATh OMNpeNeJeHHs] JCIUTEIs] W KpPaTHOTO, HAHOOJBIIETO
oOmuii  genurtens U | OOWIErO0 JAENUTENS W HAUMEHBIIEro OOINEro KpaTHOro, MPOCTOTO H
HavuMeEHbIIIEe o0IIee | cOCTaBHOTO YHCEI; UCIOJIb30BaTh STUIIOHSITHS TIPH PELICHUH 3a/1ay.
KpaTHOE. [IpuMeHSITH AJTOPUTMBI BBIYMCICHHUS HAHOOJBIIEro OOLIEro NeNUTeNs U
JenuMoCTh  CyMMBI M | HaWMEHBIIEro OOIIEro KPaTHOrO JIBYX YHCEN, AITOPUTM PA3JIOKECHUS YHCIIA
IIPOU3BE/ICHUS. Ha TPOCThIE MHOXKHUTEIH.
Henenue HccnenoBarhb ycinoBus nenuMocTty Ha 4 u 6.

¢ ocratkoM. PemieHnue
TCKCTOBbIX3aaa4

HccaenoBarthb, 00cyxnath, pOpMyIHMPOBATH U




000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBbI, IPOU3BEICHUS: IBYX YETHBIX
YHCEN, ABYX HEUETHBIX YUCIE, YETHOTO U HEUETHOTO YHCEN.

HccaenoBars ¢cBOMCTBA JIEIUMOCTH CYMMBbI U IPOU3BEACHUSUHUCEIL.
I[IpuBOAMTHL MPUMeEPBI YKCEI C 33JJaHHBIMH CBOMCTBAMHU,

pacno3HaBaTh BepHble M HEBEPHbIE YTBEPXKICHUS

O CBOMCTBaX 4YHCENI, ONPOBEPrarb HEBEPHBIC YTBEPKICHUS C
MOMOIIBIO KOHTPIPUMEPOB.

KoncrpyupoBath MaTeMaTHu4ecKHe NMpeaJioKeHust

C TIOMONIBIO CBSI30K «W», «HIIH», «ECIH..., TO...». Pemarb
TEKCTOBBIC  3a7a4¥, BKIIOYAIOMIKE TIOHATHS  JCIIMMOCTH,
apu@MeTHuyecKkuM CcrocoboM, HCIMOIb30BaTh IMepedop Bcex
BO3MOJKHBIX BApUAHTOB.

MojaeanpoBaTh X0 PEIICHUS 33/Ja4d C MOMOIIBIO PHCYHKA, CXEMBI,
TaOJINIIBI.

IlpuBoauTh, pa3dupaTb, OUEHUBATH pPA3JIMYHbIC PEIICHHS, 3aMKUCH
pElIeHUI TEKCTOBBIX 3a/a4.

Kputuyecku oueHHBaTh TIOJYYEHHBINH pe3ylbTaT, HAXOAWTh OIIUOKH,
OCYILIECTBJISATh CAMOKOHTPOJIb, ITPOBEPSIS OTBET

Ha COOTBETCTBHUE YCIOBHUIO

Harnsagnas reoMeTpus.
HpSIMLIe Ha IJIOCKOCTH

IIepnienquKysspHbIE
IpsIMBIE.
[TapamenbHble
IIpsIMBIE.
Paccrosnue mexay

Pacno3HaBaTh Ha uepTexax, pUCyHKax Cily4ad B3aHMHOI'OpPACIIOJIOKEHNUS]
JBYX MPSAMBIX.

H300paxkaTh ¢ NOMOIIBLIO YePTEKHBIX HHCTPYMEHTOB

Ha HEeJIMHOBAHHOM M KJeTyaToil Oymare JBe repeceKaroecsnpsmble, 1Be
napaJuleJIbHbIE IPSIMBIE, CTPOUTD MPSMYIO,




JIBYMS TOYKaMHU,
OT TOYKM JI0 MPAMOH,
JUIMHA MapuIpyTa

Ha KBaJIpaTHOM CETKe

NEPIEHIUKYISAPHYIO JaHHOM.

I[IpuBoauTH NMpUMepbI NAPAUIETBHOCTH U IMEPHEHAUKYISIPHOCTH
OpsIMBIX B IPOCTpaHCTBE. Pacmo3HaBaThb B MHOTOYTrOJbHUKAX
NEepIEeHIUKYIpHblE M MapajulesibHble CTOpoHbl.  M300pamxkath
MHOTOYIOJIbHUKA ~ C  TapajuieibHbIMU,  IEPIEHIUKYISIPHBIMU
CTOPOHAMH.

HaxoauTh paccTosiHMe MeXAY ABYMSI TOUKAMH, OT TOUKH J0 MPSMOA,
JUIMHY ITyTH Ha KBaJIpaTHOU CETKE, B TOM YHCJIEHUCIIONb3ys LIU(PPOBbIE

pecypcesl

Jlpobu
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OObIKkHOBEHHasi  J1pOOBb,
OCHOBHOE CBOMCTBO
Ipoow, COKpaIieHue
npobeii. CpaBHeHHE WU
YIOPSIOYMBAHNE
IpoOei.

JHecsatuunpie npodu u
MeTpUYecKasi CHCTeMa
Mep.

Apudmernueckue
IEUCTBUA

¢ OOBIKHOBEHHBIMH W
JECATUIHBIMHU
IpoosMu.

OrtHouienue. Jlenenue

B JAHHOM

CpaBHHMBaTB U YNOPAJA0YHUBATH Ip0oOH, BLIOMPATH CIIOCO0

CpaBHEHHUS ApoOeii.

IIpeacTraBiasATh aecATHYHBIE TpPOOM B BHUAC OOBIKHOBEHHBIX ApOOEH U
OOBIKHOBEHHbIE B BUJE JECSITHUYHBIX, MCNOJb30BATh IKBHBAJEHTHbIE
npeacTaBjJeHus APOOHBIX YHCEN IPU UX CPAaBHEHUH, IPU BBIUMCICHUSIX.
Hcnonb3oBath necsaTUUHBIE OpoOU NMpU MpeoOpa3oBaHUM BEJIUYUH B
METPUUYECKOH CHUCTEME Mep.

BopinoanaTs apupMeTnyecKue aeiicTBus

C OOBIKHOBEHHBIMH U JECITUYHBIMU JPOOSIMH.

BoluncasaTh 3HAYCHHS] BBIPAXKEHHUM, COJEpKAIIUX OOBIKHOBEHHBIE W
JeCSITUUHbIE ApOOU, BBIMOIHATH MpeoOpa3oBaHus JpoOeil, BHIOHPATH
crnocod, MNPUMEHATH CBOWCTBa apuMeTHUYeCKUX JCUCTBHMA  JUIs]
paloHaIN3aUUBBIUMCICHUN.

CocTaBasiTb OTHOIICHUS U IIponopurv, HAX0AUTh
OTHOIICHUEC BCIIMYUH, ACITUTH BCIIMUNHY B JTAHHOM




OTHOIIICHUH.
Macmuirad, nponopuusi.
[TonsTne MPOLICHTA.
Brruncienue
MPOIICHTA

OT BEJIMYMHBI |
BCIMYUHBI MO €€

MPOIIEHTY.
Pemenne TEKCTOBEIX
3ajad, coaepKaImx

Ipodu W TPOICHTHI.
[IpakTnueckass paboTa
«OTHOIIIEHNE JUTHHEBI
OKPYXHOCTH K eé
TaMeTpy»

OTHOLIEHUH.
HaxoanTp 3kcnepuMeHTAJbHBIM MYTEM OTHOILIEHUE JUTMHBIOKPYKHOCTY
K €€ Tuamerpy.

HNuTtepnpernpoBarh MacmiTad Kak OTHOLIEHHE BEJIWYHH, HAXOAMTH
MaciITad 1miaHa, KapThl U BBIYUCIATH PACCTOSIHUS,UCIIONb3YSl MAcIITal.
OO0BACHATH, YTO TaKOE MPOILEHT, YNOTPEOIATH 0O0POTHI PEUYH CO CIOBOM
«TIpOLIEHT». BbIpamaTh NPOIEHTHI B APoOsSX M JIpoOM B IpPOLEHTAX,
OTHOLIEHHE JIBYX BEJTMYMH B MPOIEHTaX. BbIYMCAATH MPOLIEHT OT YKCIIa Y
YHCIIO 110 €70 MPOLEHTY.

OxkpyrasaTs ApoOy U NMPOLEHTHI, HAXOAUTH MPUOIMKEHUSYHCEIT.

Pematp 3aga4m Ha YacTH, TPOLEHTHI, TPOTIOPIIUH,

Ha HaxoXJeHHe ApoOu (MpoleHTa) OT BEIMYMHBI U BEJIUYUHBI IO €€
npobu (TporeHTy), apoOu (TPOIeHTa), KOTOPBIM COCTABJISET OJIHA
BesMuKrHa OT Apyroil. IlpuBoauTh, pazonuparb, OLlEHUBATH PA3TUYHBIC
pelIeHHUs], 3alUCH PEIIEHUH TeKCTOBBIX 3a/1ay.

N3Baekary wuHpOpMAUMIO #3 TAONUIl W JUATPAMM,
UHTEPIPETUPOBATh  TaOIMYHBIE  JAaHHbBIE, OMNPEICNATh

HauOoJbIlIee U HAaUMEHbIIIEee

U3 IIPEJICTABJICHHBIX JaHHBIX

Harnaanas
CummMmerpus

reoMeTpus.

OceBas  cuMMeTpHSL.
LentpanpHas
CUMMETPHSL.

Pacno3snaBaTh Ha yepTexax M M300paKEHUAX, H300PakKaThOT PYKH,
CTPOUTb C TOMOUIbI0 HMHCTPYMEHTOB (uUrypy (OTpe3ok, JIOMaHYIo,
TPEYroJIbHUK, IPSIMOYTOJIbHUK,




[Toctpoenue
CUMMETPUYHBIX
buryp.
[IpakTnueckas
pabora  «OceBas
CUMMETPHUSD.
Cummerpus

B IIPOCTPAHCTBE

OKPY>KHOCTb), CHMMETPUYHYIO JaHHON OTHOCHUTEILHO IPSMOH,

TOYKH.

Haxoaute mnpumepbl CUMMETPUHM B OKPY)KAIOLIEM  MHUDE.
MopeaupoBarte u3 Oymarm JBe  (UTYphl, CHMMETPUYHBIC
OTHOCUTEIIbHO  MpPSMOH;  KOHCTPYHMPOBAaThb  I€OMETPUYECKHE
KOH(UTYpalluy, HUCHOJb3yd CBONCTBO CUMMETPUH, B TOM YHUCIE C
MOMOIIIBIO ITU(DPOBBIX PECYPCOB.

HccnenoBary cBoOiicTBa M3y4eHHBIX (QUIYp, CBSI3aHHBIE C
CUMMETpUEH,  HUCIOJIb3YS  OSKCIIEPUMEHT,  HaOJroAeHue,
MOJIETTUPOBAHUE.

OO0ocHOBBIBATH, ONpPOBEPrarb C IOMOIIBIO  KOHTPHIPHUMEPOB
YTBEPKACHUS O CAMMETPUHU QUTYD

Bripaxenus ¢ OykBamu

[Ipumenenne  OykB
JUTS 3anucu
MaTEeMaTUYECKHUX
BBIPAYKECHUI u
MPEUI0KEHUH.
byksennsie
BBIDQXKEHUS U
YUCJIOBBIE
MI0/ICTAHOBKH.
bykBenHbIe
paBEHCTBa,
HaXO0XJICHNE
HEU3BECTHOTO

HUcnonb3oBate OyKBbI [UIs O0003HAYEHHs] 4YHUCEN, TPU 3aIlUCH
MaTEeMaTHYECKUX YTBEP)KIECHUH, COCTaBIATh OYKBEHHBIE BBIPRKECHUS IO
YCIOBUIO 3a/1a4H.

HccienqoBaTh HECIOKHBIE YHCIOBBIE 3aKOHOMEPHOCTH, HCIOJIb30BaTh
OYKBBI JUISI UX 3aIHCH.

BbluncasTh 4YKMCIOBOE 3HAUY€HHE OYKBEHHOTO BBIPAKEHUS MPH
3a/laHHBIX 3HAYEHUSIX OYKB.

3anucbiBaTh (QOpPMYJIBI: TEpUMETpa W IUIOMIAAN MPSAMOYTOJIbHUKA,
KBaJpara, JUIMHBI  OKPYXHOCTH, IUIOIIAAM Kpyra; BbINOJHSATD,
BBIYHCJIEHUS 110 3TUM dopMysam.

CocraBiasiTb  (OpMYJIbI, BBIPAKAOIINE  3aBUCUMOCTH  MEXKIY
BEJIMYMHAMHU: CKOpPOCTb, BpEMs, pPACCTOSHHUE; II€HA, KOJUYECTBO,
CTOUMOCTb; TPOU3BOAUTENIBHOCTD, BpeMsl, 00bEM




KOMIIOHEHTA. paboThl; BBINOJHATH BBIYUCIEHHUA 1O 3TuM ¢dopmyram. Haxoaurs
DopmyIbl HEU3BECTHBIN KOMIIOHEHT apU(PMETUYECKOT0IEHCTBUS

Harnsagnas reoMeTpHsl. 14 YeThIpEXYroyIbHUK, HN300paxkars Ha HEJIMHOBAHHOW U KieT4arod Oymare c

@Ourypsl Ha MIOCKOCTH IpUMEpBI HCII0JIb30BAHUEM YepTEKHBIX MHCTPYMEHTOB
YeThIPEXYTOJIbHUKOB. YEeTBIPEXYTOJIbHUKH C 3aJaHHBIMU CBOMCTBAMHU:
[IpssMOYTOIBHUK, c napajuleIbHbIMH, MEPIEeHIUKYISIPHBIMU, paBHBIMU
KBaJpar: CBOMCTBA | CTOPOHAaMH, NpPSIMBIMH yrilaMd W Jip., pPaBHOOEAPEHHBIN
CTOPOH, yriioB, | TpeyronbHuk. Ilpeanarate um  o0cy:kaaTh  €HOCOOBI,
JMaroHaJIeH. AJITOPUTMBI ITOCTPOCHHSL.

W3smepenne  yrios.
Bunnr

TPEYTrOJILHUKOB.
[TepumeTtp
MHOTOYTOJIbHUKA.
[Tnomans (burypsi.
Dopmysbl epuMeTpa u
Ionaau
PSIMOYTOJIbHUKA.
[Tpubmmxénnoe
U3MEpEeHHe  IJIOLIAAH
buryp.

IIpakTnueckas

HccnenoBars, UCTIOJIB3YS HKCIIEPUMEHT, HabIoIeHNe,
MOJIETUPOBaHUE, CBOICTBA MPSAMOYTOJIbHUKA, KBajapaTa, pa30ouBaTh Ha
TpeyrojibHuku.  (OOO0CHOBBIBATH, ONPOBEPrarb C  MOMOIIBIO
KOHTPIIPUMEPOB YTBEPKACHUS

0 TpSMOYTOJbHHUKE, KBaJpare, Pacmo3HABATh BEPHbICE U HEBEPHBIE
YTBEPKICHHUS.

H3MepATHL M CTPOUTH C MOMOIIBIO TPAHCIOPTUPA YIJIBI, B TOM

YHclie B MHOTOYTOJIbHUKE, CPABHUBATDH YIJIbI;

pacmo3HaBaTh OCTpble, NpsSMbIE, TyMble, pPa3BEPHYTHIE YIJIbL.
Pacno3naBatrb, HM300pakaTh OCTPOYIOJbHBIM, MPSIMO- YIrOJIbHBIM,
TYIOYTOJIbHBIN, paBHOOEIPEHHBIN, PABHOCTOPOHHUI TPEYrOJIbHUKH.
BbluncasTe MepUMETp MHOTOYIOJIbHUKA, IUJIONIalb MHOTOYTOJIbHHUKA
pa30ureHneM Ha MPSMOYTOJIbHUKH,




pabora  «[lmomanp
Kpyra»

Ha paBHbIC (QUTYPHI, UCIOJIB30BATH METPUUECKHE EIUHHUIIBI U3MEPEHUs
JUIMHEL ¥ TUIOIIA M.

HUcnosab30BaTh NpuOJINKEHHOE H3MepPeHHe [UIMH U IUIOIIajed Ha
KjeT4yaToil Oymare, NpuONIMKEHHOE WM3MEPEHUE JUIMHBI OKPY)KHOCTH,
IJIOIIAAN Kpyra

[1os10)KuUTENbHBIE
OTpHUIIATEILHBIC YUCITa
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Iensie qucna.
Monyns qucia,
reoMeTpudeckas
HHTEpIIpETaIUs
Monyns.  Uwucnossle
MIPOMEKYTKH.
[lonoxkutenpHple U
OTpUIIATEIbHbBIC
quca. CpaBHeHne
MOJIOKUTENBHBIX U
OTPHUIATEIbHBIX
YyuCel.
Apudmernueckue
NEUCTBUA

C TMOJIOKUTEIIbHBIMU U
OTpHUIIATEITbHBIMU
YHCIIaMH.

Pemienue  TEKCTOBBIX
3a1a4

I[IpuBoauTH, mNpUMEpPHI  HCIOJL30BAHHMS B  peaJbHON  KU3HU
ITOJIOKUTCIIBHBIX U OTpI/IHaTeJ'II)HI)IX YHUCCII.

HN3o0paxars 1eIbIe YWCA, TMOJIOKUTEIbHBIE M OTpUILIATEIbHBIE
quciia TOYKaMHU Ha I—H/IC.]'IOBOI\/II HpSIMOI\/'I, HCIIOJb30BaTh ‘—II/ICJ'IOBYIO
npsAMyr0 Juisi cpaBHeHUs uucern. IIpumMeHsATH mpaBuJia CpaBHEHWS,
YHOPSII0YMBATH IEJIBICYNCIIA; HAXOAUTb MOIYJIb YHCIIA.
@®opMyJIMPOBaTHL MNPABWJIA BBIUKCICHUS C TIOJOXXKHUTECIBHBIMA U
OTPHIIATEIILHBIMA ~ YHCJIAMH,  HAXOAUTh  3HAYEHUS]  YHCIIOBBIX
BBIPAYKECHU, COIEPIKAINX JEHCTBUS

C TIOJIOKUTEIbHBIMH ¥  OTPHUIATCIIbHBIMA ~ YHCIIAMH.
IIpuMeHSAITh CBOWCTBA CJIOKCHHS W YMHOXEHUS s
npeoOpa3oBaHKs CYMM M IMPOU3BEICHUN




[IpencraBienue JaHHBIX

[IpssmoyronpHas
cucTeMa KOOPAMHAT Ha
INIOCKOCTH.
Koopaunarel Touku Ha
IUIOCKOCTH, aOciucca
U OpJIMHATA.
CronbuaTble U
KpPYroBbI€

JTUarpaMMBbl.
[IpakTnueckas  pabota
«ITocTpoenue
JTUarpaMm.

Pemenne TEKCTOBBIX
3aj1ad, coaepKaIux
JTaHHBIE,
MPEICTABICHHBIE

B Ta0iIuIax M Ha
JarpaMmmax

OO0BbSACHATH M WITIOCTPHPOBATH NMOHATHE NPSIMOYIOJbHOU CUCTEMBI
KOOpJMHAT Ha MJIOCKOCTH, UCIOJIb30BaTh TEPMUHOJIOTUIO; CTPOUTH Ha
KOOpJMHATHOM IJIOCKOCTH TOYKM W (QUIypbl 10  33JaHHBIM
KOOpJMHATaM, HAXOAUTh KOOPIANHATHI TOYEK.

YuraTh crosI0UaThie M KPYrOBbIE JAMarpamMMbl; HHTePHPeTHPOBATH
JaHHbIE; CTPOMTH  cTojOuaTele  AuarpamMbl. HMcmosab3oBaTh
HH(pOpMAaLUIO, NPEACTABIEHHYI0 B TabauIaxX, Ha JAWarpaMmax Jyis
PELICHUSITEKCTOBBIX 3aJa4 U 3aJ1a4 U3 peaibHOMN KU3HU

Harnsagnas reoMceTpusl.

Ourypsl B IpOCTPaHCTBE

[IpssmoyronpHbII
napaesenurne,
KyoO, IpU3Ma,
nupampia,  KOHYC,
WIMHAP, Iap |
cepa.
N3ob6paxenue

Pacno3sHaBaTh Ha uyepTexax, PHUCYHKAX, ONHUCHIBATH IHUPAMU]Y,
Opu3My, UMIMHIP, KOHYC, IIap, Hu300paxaTb HX OT pYKH,
MOJeJHPOBATh 13 Oymaru, MiacTuiInHa, IpoBoJokuu 1p. IlpuBoauTh
npuMepbl  OOBEKTOB  OKPYXAlOIEro MHUpPA, HUMEIMUX  (GOopMbI
Ha3BaHHBIX TEJl.

Hcnoab30BaTh TEPMHHOJIOTHIO: BepIIMHA, peOpo, I'paHb, OCHOBAHUE,
BBICOTA, PAUYC U TUAMETP, pa3BEPTKA.




POCTPAaHCTBEHHBIX
buryp. [Ipumepsl
pa3BEPTOK
MHOTOT'PaHHHUKOB,
IMHApPAa W KOHYca.
[IpakTuueckast paboTa

«Co3manne  Mojelen
MIPOCTPAHCTBEHHBIX
buryp».

Ilousitue 00BéMa;
€ INHUIIBI U3MEpEHUs
00BéMa. O0BéM
MPSIMOYTOJIBHOTO
napajuiesenumnesa,

KyOa, hopmynbl 00bEMa

H3yuars, AKCIIEPUMEHT,  HAONIOIEHUE,  U3MEpPEHUE,
MOJIETUPOBAaHUE, B TOM YHCJIE KOMIBIOTEPHOE, U ONMHUCHIBATH CBOICTBA
Ha3BaHHBIX TEJl, BLISABJIATH CX0/CTBA H

pPa3Myusa: MEXAy NUPAMUAOW W IPU3MOH; MEXAY

HWIMHIPOM, KOHYCOM U IIapOM.

Pacno3naBath pa3BEPTKY napajuieienunesaa, Kyoa, mpu3Mbl, THpaMUIbI,
KOHYyCa, LMJIUHAPA; KOHCTPYMPOBATH JAaHHbIE Tela U3 Pa3BEPTOK,
CO3/1aBaTh UX MO/IEJIH.

Co3naBaTb MoOJeJM TPOCTPAHCTBEHHBIX QUryp (U3 Oymaru, IpOBOJIOKH,
MJIACTHJIMHA U JIP. )

UCIIOJIB3Ys

H3mepsaTh Ha MOJIEJISIX: UTHHBI pEOEpP MHOTOTPaHHUKOB, JTHAMETD TIapa.
BeiBoauth  ¢gopmyay o0bEMa  NPAMOYTOJIHHOIO
napasuiesenunesa.

BoiuncasaTs mo popmynam: 00bEM MPSMOYTOIBHOTO Mapajiesenunesaa,
Ky0a; MCIOJIb30BaTh CAMHUIII U3MEPCHUS 00bEMA; BBIYUCIATH 00BEMBI
TE€J, COCTaBJICHHBIX M3 KyOOB, NapasuleJeNHIe/oB; pemaTh 3aJa4d C
pealbHBIMU JIaHHBIMU

[loBTOpEHME,
CcUCTEMaTU3aIus

000011IeHHE,
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[ToBTOpEHNE OCHOBHBIX
HNOHSATHH W  METOJIOB
KypcoB 5H 6 Kiaccos,
00o61eHne u
cucTeMaTH3alus
3HaHUU

BeruncaaTe 3HaYCHUS BBIPAKEHUH, COJEP)KALIUX HAaTypaJbHBIE,
1eJIble, MOJIOKHUTEIbHbIE U OTPHUILIATENIbHBIC YNCIIA, OOBIKHOBEHHbBIE
U JIeCATUYHBIE JpoOU, BBINOJIHATH NMPEOOpa3oBaHUA 4YHCEN U
BBIPaXKCHUM.

BbiOnpars, cmoco0d cpaBHEHHS  4YHCEN,  BBIYUCICHMI,
NPUMEHSATh CBOMCTBA apU(PMETUUYECKUX JAEHCTBUH Ui
palMoOHAIU3aLUN BBIYUCIICHU.




Pematpy 3agaum U3 peasbHON XU3HU, NMPHUMEHATh MaTeMaTH4YeCKHe
3HAHUSA 1JIs1 PELICHU 3a0a4 U3 APYTUXIIPEIMETOB.

Pematy 3agaum  pasHbIMH cnoco0amMH, CpPaBHUBAaTh, BbIOHMPATH
CIoOCco0bI PEIICHUS 3a/1a4u.

OcyuiecTBaATH  CAMOKOHTPOJIb  BBINIOJIHAEMBIX  JACUCTBUH U
CaMOTPOBEPKY pe3yJIbTaTa BbIYUCICHHI

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

170




PAGOYAS ITPOTPAMMA YYUEGHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

MHHOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISETCS OIHMM U3 OIOPHBIX KypCOB OCHOBHOTO OOmIEro o0Opa3oBaHUs: OHA
O6€CH€“H/IBaeT HU3YYCHUC OPYIrux AJUCHHUINIMH, KaK CCTCCTBCHHO-HAY4YHOI'0, TaK W T'yYMaHUTApHOI'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIMMO Uil MPOJOJDKEHUS 00pa3oBaHMS MB  IMOBCETHEBHOW  KU3HH.
Pasgutne vy oOyuarouxcs Hay4YHBIX IIPEICTABIICHUN O IPOUCXOXKICHUM M CYIIHOCTH
anreOpandeckux adCTpaklMid, crocoOe OTpakeHUsI MAaTEMAaTUUECKOW HAyKOW SIBJICHHI U MPOIIECCOB B
MpUpoJie U OOIIECTBE, POJIM MAaTEMaTHUYECKOTO MOJAEIUPOBAHUS B HAYYHOM IIO3HAHUU U B NPAKTUKE
crocoOcTByeT (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS W KAdyeCTB MBINIICHUS, HEOOXOIMMBIX
JUI aJanTalidyd B COBpeMEHHOM IM@poBoM obmiectBe. M3ydeHue anreOpbl oOecriedyrnBaeT pa3BUTHE
YMCHUA Ha6J'IIOI[aTB, CpaBHHMBAaTb, HAXOJWUTb 3aKOHOMCPHOCTH, Tp€6y€T KPUTUYHOCTHU MBIIIJICHUA,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTb CBOM JAECWCTBHUSI U BBIBOJBI, (OPMYIMPOBATH
yrBepkneHus. OcBoeHHME Kypca anreOpbl 00ecrednBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHHS
0OyJaroIMXCsi: OHU HCIOJB3YIOT JEAyKTUBHBIE W WHAYKTUBHBIE PACCYXICHHS, 0000IIeHuE U
KOHKpeTH3aluio, adcTparupoBanue W aHajoruro. OOydeHue anrebpe mpeanoJiaraeT 3HAYUTEIbHBIN
00BEM CAaMOCTOSITETTFHON JIEATENILHOCTH OOYYarOIIUXCs, TIOATOMY CaMOCTOSITEIbHOE pEIIeHue 3amad
SABJISICTCA peanmaunel‘fl ACATCIIBHOCTHOT'O ITPUHIIUIIA 06yqu1/1$[.

B cTpyktype mporpammbl yaeOHOTO Kypca «Anredbpa» uisi OCHOBHOTO OOIIero oOpa3oBaHUS
OCHOBHOE MECTO 3aHMUMAIOT COJEP)KATEIbHO-METOIUYECKUE JIMHHH:

«Yucna v BBIYHUCICHUS», «ANITeOpandecKue BHIPAKCHU», «Y paBHEHUS U HEPABEHCTBAY,

«DOynkuuny. Kaxkmas W3 3THX  COJAEpPKATEIBHO-METOMUYECKUX  JIMHUA  pa3BUBaeTCs Ha
MPOTSDKEHUU TPEX JIET M3YYEHUS Kypca, B3aMMOJCHCTBYS C JPYTUMH €To JIMHUAMH. B Xo/1e n3ydeHus
y4eOHOTO Kypca OOyJaroImuMCsl TPUXOIMTCS JIOTHYECKH PacCYXIaTh, UCIOIh30BATh TEOPETHKO-
MHOJKECTBCHHBI S3bIK. B CBSI3M ¢ 3TUM B TporpamMmy y4eOHOTO Kypca «Airedpay BKIFOUCHBI
HEKOTOPbIC OCHOBBI JIOTMKH, IPEICTABICHHBIE BO BCEX OCHOBHBIX pas3jeiaX MaTeMaTHYECKOTO
o0pa3oBaHusi ¥  CIHOCOOCTBYIOIIME  OBJIAJCHUIO  OOYYAIONIMMHCS OCHOB  YHHUBEPCAIBHOTO
MaTeMaTU4ecKkoro si3bika. CojepiKaTelIbHOW M CTPYKTYPHOW OCOOCHHOCTBIO Y4eOHOro Kypca
«Anredpay SBISICTCAETO HHTETPUPOBAHHBIN XapaKTep.

Conepxanue JMHUM «YHciaa ¥ BBIYUCICHHS» CIY)KUT OCHOBOW JUISl JAIbHEUIIETO W3y4YCHHUS
MaTeMAaTUKH, CHOCOOCTBYET Pa3BHTHIO Y OOYYAIONIMXCS JIOTHYECKOTO MBIIIICHHS, (HOPMUPOBAHHIO
YMEHHUS TI0JIb30BAThCSl AITOPUTMAMHU, & TAKXKE MPHOOPETCHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX
JUIL TIOBCEHEBHOM J>KW3HW. Pa3BuTHE TOHATHA O 4YHCIE Ha YPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHUsi CBS3aHO C pAIMOHAIBGHBIMU W HMPPAUOHAJIBHBIMH YHCIaMH, (HOPMUPOBAHHEM
MPEJICTABICHUI O JEMCTBUTENFHOM  4YHCIE.  3aBepIICHHE  OCBOGHHS  YHCIOBOM  JIMHUU
OTHECEHOK CpeIHeMY 001ieMy 00pa30BaHUIo.

Copnepxanue JByX aireOpandeckux JMHUNH — «AireOpanyecKue BBIPAXKECHUS» U
«YpaBHEHUS M HEPAaBEHCTBa» CHOCOOCTBYET (OPMHPOBAHUIO Yy OOYYAIOUIUXCS MaTeMaTHYECKOTO
amnmapara, HeoOXOJMMOIO sl pelleHHs 3aJad MaTeMaTHKH, CMEXHbBIX MPEAMETOB U IPaKTHKO-
OpUEHTUPOBAaHHbIX 3azad. Ha ypoBHe OCHOBHOro ooOuero o0pa3oBaHMs Y4eOHBIM Marepuan
IPYNIUPYETCs BOKPYI PALMOHAIBbHBIX BBIpOKEHUH. Anredpa AEMOHCTPUPYET 3HAUEHHUE MATeMaTUKU
KaK s3bIKa JJI MOCTPOEHUS MATEMAaTUYECKUX MOJEJIEH, ONMCAHUS MPOLECCOB U SBICHUM PEalbHOIO
mupa. B 3amaum oOyuenus anreOpe BXOJIAT Takke MAajbHEWIIee pa3BUTHE aITOPUTMUYECKOTO
MBIIIUIEHUS], HEOOXOAMMOT'0, B YACTHOCTH, JUIsI OCBOCHHUS Kypca MH(OPMATUKH, U OBJIAJICHUE HABbIKAMU
JIEeTyKTUBHBIX paccyxjaeHuil. IlpeoOpa3oBaHue CUMBOJBHBIX (OPM CIIOCOOCTBYET pa3BUTHIO
BOOOpaXXeHHUs1, CIIOCOOHOCTEN K MaTEMaTHUYECKOMY TBOPYECTBY.

Conepxxanue (QpyHKIMOHATBHO-TpAapUUECKOW JMHUU HALIEICHO Ha TOJIyuyeHHE OOydYaroIUMUCS



3HAHMA O (QYHKIMSIX Kak BaKHEHIIEH MaTeMaTH4ecKOW MOJENH JJIsi OMUCAHMS U UCCIICIOBAHUS
pa3Ho0Opa3HBIX MPOLIECCOB U SBJICHUH B Mpupoje u olmiecTBe. V3ydyeHue marepuana criocoOCTByeT
Pa3BUTHIO Y OOYYaIOUIMXCS YMEHHs MCIOJIb30BATh DPA3JIMYHbIC BBIPA3UTENIbHBIE CPEACTBA SI3bIKA
MaTeMaTUKd — CIIOBECHbIE, CHUMBOJMYECKHE, Trpaduyeckne, BHOCHT BKIaJ B (OPMHpPOBAHUE
MPEJCTABICHUN O POJIMMATEMATUKN B PA3BUTUH [IMBHIU3AIMH U KYJIbTYPHI.

CornacHo y4yeOHOMY IuTaHy B 7-9 Kiaccax u3ydaercss y4eOHbBIH Kypc «AnreOpa», KOTOpBIH
BKJTIOYAET CIIEIYIOUINEe OCHOBHBIE Pa3/ieNbl coaepkanus: «Hucna u BEIYUCICHUS», «ANredpandeckue
BBIPOKEHUS», «YPAaBHCHUS M HEPABCHCTBAY,

«DyHKIHNY.

OOmee  4YuCIO  YacoB, PEKOMEHIOBAaHHBIX Ui u3ydeHHs ~ y4eOHOro  Kypca
«Anredpa», — 306 gacoB: B 7 kmacce — 102 wgaca (3 uaca B Hememo), B 8 wimacce —102 waca (3
yaca B Heeno), B 9 kimacce — 102 yaca (3 yaca B Hefiesio).

COJAEP) KAHUE OBYYEHUSA 7

KJIACC
Yuciia u BbIYMCTICHUS

Jlpo6u OOBIKHOBEHHBIE U JECSITUYHBIE, MEPEXo] OT OAHOM (OPMBI 3amUCH ApOoOeil K IpYyroi.
[lonsiTHe palMOHAIBHOTO 4YHCIA, 3alUCh, CpPaBHEHHUE, YHNOPSAIOYMBAHUE pAIMOHAIBHBIX YHCEI.
Apudmernueckue ASUCTBUS C pallMOHANBHBIMU YuCiIaMU. Perienue 3aad U3 peaabHOW MPaKTHUKU Ha
4acTH, Ha ApOOH.

CreneHb ¢ HaTypalbHBIM IOKa3aTeJIeM: ONpeseieHue, Npeodpa3oBaHue BbIPAXKEHUI Ha OCHOBE
OIpesieNIeHus, 3auch 00bIuX yncel. [IponeHTsl, 3anuch NPOLEHTOB B BUJIE JpoOU U ApoOH B BHUJIE
IPOLEHTOB. TpHu OCHOBHBIE 33a/Ja4X HAIIPOLIEHTHI, PEHICHUE 3a1a4 U3 PEaIbHOU ITPAKTHKU.

IIpuMeHEeHNE IPU3HAKOB ACITUMOCTH, PA3JIOKEHNE HA MHOXKUTEIIN HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM 4HCIIe IpsAMasi U 00paTHas IPONOPILHOHATBHOCTH.

AnredOpanyeckue BbIpaskeHUst

[lepemenHble, 4YHCIIOBOE 3HAYEHHME BBIPAXXKEHHA C TepeMeHHO#. JlomycTuMble 3HAaYEHUS
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXAY BelIMYMHAMU B BUjAe (popmyibl. Beruncienus mno
dbopmynam. [IpeoOpazoBaHre OYKBEHHBIX BBIPQXKEHMI, TOXKIECTBEHHO PaBHBIE BBIPAXKEHUS, MpaBUiIa
npeoOpa3oBaHusl CyMM M MPOU3BEICHHM, MpaBUia PACKPHITHS CKOOOK U MPHUBEACHUS MOJOOHBIX
CllaraeMbIX.

CBoiicTBa CTETIEHU C HaTypallbHbIM MOKAa3aTeJIeM.

Opnnounenbl W MHorowieHsl. CrteneHb MHoOrowieHa. CroXeHUE, BBIYMTAHUE, YMHOXEHUE
MHOTOWJIEHOB. DOpMyINbl COKpPANIEHHOTO YMHOXXEHHsI: KBaJpaT CyMMBI U KBajapaT pa3HOCTH.
dopmyna pa3HOCTH KBaaparoB. Pa3nojkeHne MHOTOWJIEHOB HAa MHOXKHTEIH.

YpaBHeHus M HEPABEHCTBA

YpaBHeHHe, KOpEHb YypaBHEHHs, MpaBujia MpeoOpa3oBaHUs ypaBHEHHS, PaBHOCHIBHOCTH
YPaBHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YUCIO KOPHEH JMHEWHOIO ypaBHEHUs, pELICHHUE
JMUHEWHBIX ypaBHEeHUI. COocCTaBleHUE YpaBHEHUM IO YCIIOBHMIO 3aJaud. PelieHne TEeKCTOBBIX 3a1ad C
[IOMOILIbIO YPABHEHUIA.

JluneiiHoe ypaBHEHHE C ABYMs MepeMeHHbIMH M ero rpaduk. Cuctema ABYX IWHEHHBIX
ypaBHEHUH C IBYMS MepeMeHHBIMH. PerieHne cucreM ypaBHEHUH crocoO0oM moacTaHoBKU. [Ipumepsl
pELIEHHS TEKCTOBBIX 3a7a4 C IIOMOIIBI CUCTEM YPAaBHEHUM.

DyHKUUH
Koopaunara Toukn Ha mpsmMoil. UucnoBble MpoMEXYTKH. PaccTossHue Mexay AByMs TOYKaMU
KOOPAMHATHOU IIPSIMOM.



[IpsmoyronbpHast cucrema koopauHat, ocu OX m Oy. AlOcuucca W OpAMHATA TOYKM Ha
KOOpAMHATHOM 1utockocTH. [IpumMeps! rpadukoB, 3aAaHHBIX popMynaMu. UTeHne rpaguKoB peaabHbIX
3apucumocteil. [lonstue pynkuuu. I'padux ¢pynxnmu. CoiictBa ¢yHkuuid. Jluneitnas QyHkuus, eé
rpaduk. ['paduk dyakuun y = |x|. [paduueckoe pelicHre JIMHEHHBIX YPABHEHHUH U CUCTEM JIMHEHHBIX
YpPaBHEHUU.

8 KJIACC
Yuciaa v BbIYUCICHUSA

KBagparueiii kopenb wu3 wuyucna. [lonarue 00 wuppanumoHasibHOM uucie. JlecsaTudHbie
MPUOIDKCHHUST MPPAMOHANBHBIX uucell. CBoiicTBa apu(METHYCCKHX KBAJIPATHBIX KOPHEH W WX
MIPUMEHEHHE K MPEe0Opa30BaHUIO YNCIIOBBIX BBIPAKEHUN U BEIYUCICHHIM. JleiCTBUTEIBHBIC YHCTIa.

CremneHb ¢ LIETBIM MOKa3aTesaeM U e€ cBoiicTBa. CTaHAapTHAs 3aMUCh YUCIa.

AJredpanyeckne BbIpaKeHUs!
KBanpatHblii TpEXUWICH, pa3lioKeHNE KBAPATHOTO TPEXWICHA HA MHOXKUTEIN. AnreOpandeckas
npoOb. OCHOBHOE CBOMCTBO anrebpandeckoit npodu. CroxeHue,
BBIUMTAHUE, YMHOXXEHHE, JlelleHHe anreOpanyeckux apoOeil. ParnuoHanbHbIE BBIpaXKEHUS U UX
npeoOpazoBaHUeE.

YpaBHeHHUsI 1 HEPaBeHCTBA

KBanparnoe ypaBHeHue, Gpopmyna KopHell kBaapaTHoro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUH, CBOJAIIMXCS K JHMHEWHBIM U KBajapaTHbIM. [Ipocreiinme apoOHO-panMoHalbHbIE
YpaBHEHHUS.

I'padmyeckas wuHTeprnpeTanysi yYpaBHEHUH C JBYMsI TNEPEMEHHBIMH U CHCTEM JIMHEHHBIX
YpaBHEHUH C JIBYMs NepeMeHHbIMU. [IpuMepbl pernieHusi CUCTeM HEJIMHEWHBIX YPaBHEHUW C JIBYMS
IIEPEMEHHBIMU.

Pemrenne TekCTOBBIX 3a/1a4 anreOpandecKiuM CriocoOoM.

UucnoBble HEPABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ 0JHON mepeMeHHOW. PaBHOCHIIBHOCTH
HepaBeHCTB. JInHelHbIe HEpaBEHCTBA C OJHOM NepeMeHHON. CUCTEMBbIJTMHEUHBIX HEPABEHCTB C OJTHOM
MepPEMEHHOM.

D yHKUUHA

[Tonsitne pynkuuu. OOnacTh ONpeAeseHUs U MHOXKECTBO 3HAYEHUN (YHKIIHH.
CriocoOwl 3a1anust GyHKITHIA.

I'padux bynakumn. UreHue cBoicTB GyHkiuu mo e€ rpaduxy. [Ipumepsr rpadukoB GyHKIIHA,
OTpaXarOIIUX peaabHbIE MPOIECCHI.

OYHKIMHU, OMUCHIBAIOIINE MPSMYIO U 00OpaTHYIO MPOTOPIHHOHATBHBIE 3aBUCUMOCTH, X TpapuKy.
Oynkun Y = X2, ¥y = x5, y =\x, y=|X|. Tpaduueckde pemeHne ypaBHEHNI U CHCTEM yPaBHEHHIA.

9 KJIACC
Yuciia ¥ BLIYUCIEHUA

PanmonaneHble yKcna, MppalMoHaIbHbIC YKCiIa, KOHEUHbIE M OECKOHEUHBIE AECATUYHBIC TPOOH.
MHO0K€eCcTBO JIeHCTBUTENBHBIX YUCEI, JEHCTBUTENIbHBIC YHCIa KaK OECKOHEUHBIE NECATHUHBIE APOOH.
B3anmMHO 0THO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JIEWCTBUTEIIBHBIX YMCENI U KOOPAUHATHOM

MIPSAMOM.

CpaBHeHune JIEHCTBUTEIIBHBIX qucel, apupMeTHuecKue JNEUCTBUA C
JNEUCTBUTEIILHBIMU YUCIIAMM.

Pasmepel 00BEKTOB OKpYXKaOIIEro MUpa, JUIUTEJIBHOCTD IIPOLIECCOB B

OKPY’KaIOILIEM MHpE.
[TpubnmxEéHHOE 3HAYCHHME BEIMYHMHBI, TOYHOCTH NpuOmmkeHus. Okpyriaenue uncen. [Tpukuaka
U OLICHKA pe3yJIbTaTOB BBIYUCIICHUN.



YpaBHeHHS U HEpaBeHCTBA

JIuneniHoe ypaBHeHue. PemieHue ypaBHEHMI, CBOIAIIMXCA K JMHEWHBIM. KBangparHoe

ypaBHeHHE. PemieHue ypaBHEHUMH, CBOIAIIMXCA K KBaJPAaTHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepbl pemieHuss ypaBHEHMM TpEeTbed M YETBEPTOM CTENECHEU
Pa3I0KEHUEM HAa MHOKHUTEIIH.

Pemenune npoOHO-palOHANBHBIX YpaBHEHUU. PelleHne TEKCTOBBIX 3a7ad alreOpanvecKuM
METOJIOM.

VYpaBHeHHE ¢ IBYMs IIEPEMEHHBIMH U €ro Tpaduk. Pemenne cuctem IBYX JIMHEHHBIX YpaBHEHHHA
C IByMs IIEpEMEHHBIMU. PellleHne cucreM JByX ypaBHEHUM, OJHO U3 KOTOPBIX JUHEHHOE, a IPyroe —
BTOpPOM cTeneHu. I'papuueckas nHTEpHpeTanusi CUCTEMbl YPaBHEHHH C IByMsI IEpEMEHHBIMH.

Pemenne TekcTOBBIX 3amad  anreOpamdecKUM — CIIOCOOOM.

YucnoBsle HEPAaBEHCTBA U X CBOMCTBA.

Pemrenne JnMHENHBIX HEPABEHCTB C OJHOM INIepeMEHHOW. PemieHwe cucTeM JIMHEWHBIX
HEpaBEHCTB C OJHON mepeMeHHOM. KBanparHble HepaBeHCTBa. ['paduueckas HHTEpHpeTarys
HEPABEHCTB U CHCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMH.

D yHKUUHA
KBanparuunas ¢pynkuus, e€ rpaduk u coiictsa. [lapaboia, koopauHaThl BEpIIMHBINTAPAOOIIbI, OCh
CUMMETpPUHU NapaboJIbI.

e —
Tpadukn Qynxumit: y = £x, y= £x+b, y= , y=x%y=1x, y =[x
X
Y WX CBOMCTBA.

YuciioBble MOCI€10BATEIbHOCTH U MPOTPecCuu

[TonsiTue YKMCIIOBOW TOCHEAOBATEIBHOCTH. 3alaHUE IMOCJIEIOBATEIILHOCTH PEKYPPEHTHOM
dhopmyroit u hopmynoi N-ro dieHa.

ApubdmMernueckas U reomeTpuueckas mporpeccur. @opMynbl N-TO WieHa apuPMETHISCKON U
reOMETPUUYECKON POrpeCCrid, CyMMBbI IEPBBIX N YJIECHOB.

N3obOpaxenne YaeHOB apu(PMETHUYECKOM W TEOMETPHUYECKOM MpOorpeccuidi TOuKamMH Ha
KOOPJIMHATHOM TJIOCKOCTHU. JIMHEWHBIN M SKCITOHEHIIUAIBHBIA pOCT. CII0KHBIE TPOIIEHTHI.

INPEAMETHBIE PE3YJIbTATBI

[IpenmerHbie  pe3ysbTaThl OCBOCHHS POTPaMMBbI y4eOHOTO Kypcak KOHILY
o0ydeHus B 7 KJjacce:

Yucsia v BIYMCICHUS

BoimonHsATe, coueTas yCTHbIE M NHUCHbMEHHbIE NPHUEMBI, apuPMETHUECKHue ICHCTBUS C
palMOHATbHBIMHU YUCIIAMH.

Haxonuth 3HayeHHs 4HMCIOBBIX BBIPAXKEHHUH, MPUMEHSTh Pa3HOOOpa3HbIe CIOCOOBI U MPUEMBI
BBIYHCIICHUS 3HAUCHUN APOOHBIX BBIPAXKEHUI, COIePIKALIUX OOBIKHOBEHHBIC U IECTHUHBIE TPOOH.

[TepexonuTs 0T 0HOM (POPMBI 3alUCH YUCEN K Apyroit (MpeoOpa3oBhIBATH ACCATUYHYIO POOH
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHUHYIO, B YaCTHOCTH B OECKOHEUHYIO NECATHUHYIO
IpoOb).

CpaBHMBaTh U  YHOPSJIOYMBATH pAlMOHAIBHBIE YHCIA.

OxpyryATh uncna.

BbINONHATP TPUKUIKY W OLEHKY pe3yJabTaTa BBIUYMCICHUM, OLICHKY 3HAYEHWI YHMCIIOBBIX
BbIpaK€HUI. BBINOIHATH IEUCTBUS CO CTETIEHIMU C HATYypaJIbHBIMHU MOKA3aTEISIMH.

[IpuMeHsTh TpU3HAKH IETUMOCTH, PA3JI0KEHUE HA MHOKHUTENIM HATYPAJIbHBIX YUCE.



Pemrate  npakTUKO-OPUEHTHPOBAHHBIE 3a/ayd, CBS3aHHbBIE C OTHOLICHWEM  BEJIUYUH,
IIPONOPLUUOHAIBHOCTBIO BEIWYMH, MPOLEHTAMU, MHTEPIPETUPOBATh PE3YJbTAThl PELICHHs 3anad ¢
y4€TOM OI'paHUYEHUMN, CBA3aHHBIX CO CBOMCTBAMU pACCMAaTPUBAEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHHs

Hcnonp3oBarh anreOpandeckyr0 TEPMHUHOJOTHIO W CHMBOJIMKY, NPHUMEHATH €€ B Ipoliecce
OCBOEHUS YUeOHOr0 Marepuana.

HaXO[[I/ITI) 3Ha4YCHUA 6YKBGHHI)IX BI)Ipa)KeHI/Iﬁ IIpU 3aJaHHbIX 3HAYCHUAX IICPCMCHHDBIX.

BremonaaTe Hp606paBOBaHI/I$[ OeJIor0 BBIPAKCHUA B MHOI'OYICH MPHUBCIACHUCM HOIIO6HI)IX
CJIaraéMblIX, paCKpbITUEM CKOOOK.

BrmmonHATh YMHOKCHHUEC OAHOYJICHA HAa MHOT'OWICH W MHOI'O4wiIiCHa Ha MHOTOYJICH, IPUMCHATH
(hopMmysIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyIecTBIATh Pa3ioKEHHE MHOTOWIEHOB Ha MHOMKHTENM C MOMOIIBIO BBIHECEHHS 32 CKOOKH
00LIero MHOXUTEIS, TPYNIUPOBKHU CIIaraeMbIX, MPUMEHEHUs! (OPMYJI COKPALIEHHOTO YMHOKEHUSI.

[IpumensaTp mnpeoOpa3oBaHUs MHOTOWIECHOB IS peumeHus pa3IMYHBIX 3a7a4 U3
MAaT€MaTHUKH, CMEXKHBIX TPEIMETOB, U3 PEATLHON MTPAKTUKH.
Hcnones3oBats CBONCTBA CTEIEeHEN c HATypaJlbHBIMHU MOKa3aTeyIs MU IS

npeoOpa3oBaHus BEIPAKECHHIA.

YpaBHeHHUsI 1 HEPaBeHCTBA

Pemrate nuHelHbBIE ypaBHEHUS C OAHOW IEPEMEHHON, TPUMEHSS ITPaBUJIa MIEPEX01a0T UCXOTHOTO
YpaBHEHUS K paBHOCWIBHOMY eMy. [IpoBepsTh, SABIAETCS JIM YUCIO KOPHEM YPABHEHUS.

[IpumensTh rpaguueckre MeToAbl PY PELICHUH JIMHEHHBIX YPAaBHEHUM U X CUCTEM.

[lonGupars mpuMepsl Hap 4YHCeNd, SBJIAIOLIMXCS PELICHUEM JMHEHMHOrOo YpaBHEHUS C JBYMs
IIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH T'paUK JMHEHHOIO ypaBHEHHUs C JBYMs IE€PEMEHHBIMU,
M0JIb3YACh I'paMKOM, IPUBOAUTH MPUMEPHI PELICHUS YPABHEHUS.

Pemate cuctembl [BYX IMHEHHBIX YPaBHEHUH ¢ IByMs IEPEMEHHBIMHU, B TOM YK CIETrpapUUECKH.

CocraBniaTh M penaTh JIMHEHHOE YPaBHEHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUH IO YCIOBUIO
3aJla4M, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aa4y IOJy4YCHHBIN PE3ysIbTaT.

D yHKUUHA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOPIMHATaM,
JTy4d, OTPE3KH, HHTEpBaJbl, 3alHMCHIBATh YHCIOBBIE MPOMEKYTKH Ha alreOpandeckoM s3bIKe.

OtmeudaTh B KOOPJMHATHOW IJIOCKOCTH TOYKU IO 33JaHHBIM KOOpAHMHATaM, CTPOUTH Ipaduku
nuHeHbIX QyHKuud. CTpouts rpaduk QyHKIUU Y = |X|.

OnuceiBaTh C MOMOIIBI0 (PYHKIHUN H3BECTHBIE 3aBHUCUMOCTH MEXKIY BEIMYMHAMH: CKOPOCTb,
BpeMsi, pacCTOSIHUE, IIeHa, KOJMYECTBO, CTOMMOCTh, IIPOU3BOAUTEIBHOCTh, BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHue GyHKIMU 10 3HAYCHHIO €€ apryMeHTa.

[Tonumarp rpaduvecknii croco® mpeAcTaBieHUs W aHanu3a WHGOpPMAIUU, HU3BIEKaTh U
HUHTEPIPETUPOBATH HHPOPMAITHIO U3 TPahUKOB pPeaTbHBIX MPOIIECCOB U 3aBUCHMOCTEH.

Hpe,[[MeTHLIC pPE3YyJIbTaTbl OCBOCHHSA IIPOTPaAMMBbI yqe6H0r0 KypCa K KOHILY 06y‘IeHI/I}I B 8
KJacce.

Yuciia v BBIYHCTICHUSA

Hcnonp3oBarh HayalbHbIE IIPEACTABICHUS O MHOXECTBE JACUCTBUTENBHBIX YHUCEN IS
CpaBHEHMs, OKpPYIJICHHS U BBIYMCICHUH, H300pakaTh JEHCTBHUTEIbHbIE 4YHCIA TOYKAMU Ha
KOOPAMHATHOU IIPSIMOM.

[IpuMeHnsTh MOHATHE apU(METHUYECKOTO KBAJPATHOTO KOPHS, HAXOAWTh KBAJpaTHHIC KOPHH,
UCTOJNB3ysl TPU HEOOXOJUMOCTH  KaJbKYJISATOP, BBINOJHATH MNPEoOpa3oBaHMsS  BBIPAKEHUIH,



CoZIepKalIUX KBaPAaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.
Hcnosb30Bath 3anucu OOJIBIIMX M MajbIX YHCEN C MOMOUIBIO AECATUYHBIX IpOOEi U CTelneHen
yucna 10.

AJaredpanyeckne BbIpaKeHUs!

[IpuMeHATh NOHATHE CTENEHU C LIEJbIM IOKa3aTeNeM, BBIIOJIHATH MIPeoOpa30BaHUsI BBIPAKEHUM,
COJIEPKALIUX CTEIICHH C LENIBIM IIOKa3aTCIIEM.

Beinonusate TO>K1ECTBEHHBIE npeoOpa3oBaHus palrOHaIbHBIX BBIPaKECHUN
Ha OCHOBE MPaBUJI JICHCTBUIM HaJl MHOTOUJIEHAMU U aIreOpandecKUMU IpoOsSMHU.

PacknanpiBaTh KBagpaTHBINA TPEXWIEH HA MHOKUTEIN.

[IpumeHnATH npeoOpa3oBaHus BBIPA)KCHUIN JUIsL  pELICHHs]  pa3jIM4HbIX  3a1a4
13 MaTEMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIBHON MTPAKTHUKH.

YpaBHeHHUsI 1 HEPaBeHCTBA

Pemrate nMHENHBIE, KBaJpaTHBIE YPAaBHEHMS W PAllMOHAIBHBIC YPAaBHEHUS, CBOJAIIMECS K HUM,
CUCTEMBI ABYX YPAaBHEHUH C ABYMsI IEPEMEHHBIMM.

[IpoBoauTE HpOCTEMIINE HUCCIENOBAHMS YPABHEHUNW M CHCTEM YPaBHEHMM, B TOM YHCIE C
MpUMEHEHHEeM TIpaUuecKux MpeicTaBieHul (ycTaHaBiIMBaTh, UMEET JM YpaBHEHUE WJIH CUCTEMa
YpaBHEHUH pEIlIeHus], €CIIU UMEET, TO CKOJIbKO, U TPOoUee).

IlepexoauTe OT cloBECHOW (OPMYIHMPOBKH 3aaud K €€ anredpandeckoil MOJENHC MOMOIIbIO
COCTAaBJIEHUS YpPAaBHEHMS WJIM CHCTEMBl YpPaBHEHUM, MHTEPIPETUPOBATh B COOTBETCTBHHU C
KOHTEKCTOM 3aJ]a4M MOJyYEHHBIN Pe3yJIbTar.

[IpuMeHATh CBOMCTBA YHCIIOBBIX HEPaBEHCTB JUIsl CPaBHEHHWs, OLICHKH, pElIaTh JIMHEMHbIE
HEPaBEHCTBA C OJHON MEPEMEHHOW U MX CHUCTEMBI, JaBaTh IpapUUECKyI0 MIUIIOCTPALMI0 MHOXKECTBA
pEILICHNN HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

LR IN10700

[lonumatrs ¥ HCHONB30BaTh (YHKIHOHAJIbHBIE MOHATHS U S3bIK (TEPMUHBI, CHUMBOJHYECKHE
0003HaYeHUsI), OMpeNesITh 3HaueHuWe (QYHKUMU MO 3HAYCHHUIO apryMeHTa, OMpEIeNsiTh CBOICTBa
¢dbyakuuu o eé rpaduxy.

kCTpOI/ITI) rpaduku 31eMeHTapHbIX QYHKIUN BUAA:

y= — y=x? y=x%y= x, y=|x|, onuceiBaTh cBOICTBA YHCIOBON (YHKIHH
x

o e€ rpaduky.

Hpe,[[MeTHLIC pPe3yJIbTaTbl OCBOCHHSA IIPOIPaAMMbI yqe6H0r0 KypCa K KOHLY O6y‘~IeHI/I${ B 9
KJacce:

Yuciia ¥ BLIYUCIEHUA

CpaBHMBATh U YIOPSAAOUYMBATH PAIMOHAIbHBIE U UPPALMOHAIBHBIE YUCIIA.

Boinmonusate apudmernyeckue EHCTBUS C palMOHATBHBIMU YWCIAMM, COYETas YCTHBIE U
MMHUCbMEHHBIE IIPUEMBI, BBIIOJHATH BEIYUCIICHUS C UPPALMOHAIIBHBIMU YUCIIaAMU.

HaxomuTe 3HaueHus cTeneHed ¢ LEJbIMU IOKa3aTeasIMU M KOPHEW, BBIYMCISATH 3HAYCHUS
YUCJIOBBIX BBIPAXKEHUN.

OKpyrisiTh ACMCTBUTENBHBIE YKCIIA, BBINOJHATH NPUKUAKY PE3YJIbTaTa BBIYUCICHUH, OLEHKY
YUCIIOBBIX BBIPAXKEHHUN.

YpaBHeHNs U HEpaBeHCTBA

Pemrats sMHeEVHbIE W KBaJpaTHBIE YpAaBHEHMS, YPaBHEHHs, CBOASAILIMECS K HUM, IPOCTEHIINE
IpoOHO-pallMOHANIbHBIE YPABHEHUSI.

Pemrats cucreMbl IBYyX JIMHEWHBIX YPaBHEHMH C JABYMs II€PEMEHHBIMU M CHUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBJISCTCS JINHEUHBIM.



Pemate TekcTOBBIE 3a7auMl anreOpanvdeckuM CHOCOOOM € MOMOIIBIO COCTABIICHUS ypaBHEHUS
WJIY CUCTEMBI IBYX YPAaBHEHMM C IBYMs IIEPEMEHHBIMH.

[IpoBoAUTE HPOCTEUIINE HUCCIECIOBAHMUS YPABHEHUM M CUCTEM YPABHEHUN, B TOM 4YHUCIE C
NpUMEHEHHEM TpaHUuecKUX NpeAcTaBiIeHUN (yCTaHABIMBAaTh, UMEET JIM YPABHEHUE MJIHM CHUCTEMaA
YpaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

Pematp nuHeliHble HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300pa)kaTh PELLICHUE HEPABEHCTB
Ha YMCIJIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHHUE C TIOMOIIBIO CUMBOJIOB.

Pemrate cucTteMbl JMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIKOYAIOUIME KBAJpPaTHOE
HEpAaBEHCTBO, M300pakaTb pEIICHHE CUCTEMbl HEPABEHCTB Ha YHUCIOBOM NpsIMOM, 3alUChIBATh
PELICHHE ¢ TIOMOILUBIO CUMBOJIOB.

Hcnonp30BaTh HEpAaBEHCTBA NIPU PEIICHUN Pa3IUYHbIX 3a/1a4.

D yHKUUHA
Pacnio3znaBate GbyHKIIIN U3YYEHHBIX BU/JIOB. [Tokxa3bIBaTh CXEMaTU4YEeCKU
pacroyio)keHue Ha KOOPAWHATHOM IIJIOCKOCTH TpadukoB (QYyHKIUH BHma: y = £X,

3

y=#x+b, y= ,y=ax’*+bx+c, y= x°, y=x, y=|x| B 3aBucuMoctn
X

OT 3HaYeHUH K03 (UIIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKIIHIA.

Crpoutp u wu300paxarb CXeMaTH4ECKH rpaguky  KBaJpaTUUYHBIX byHKIMH,
OTHCHIBAaTh CBOMCTBA KBaAPATHUHBIX (YHKIHH 1O UX TpaduKaM.

PacrioznaBath  KBaJpaTHUUHYIO ¢yHkuuio 1o ¢opMmyne, NPUBOAUTH  MPHUMEPHI
KBaJIpaTUUHBIX QYHKIMHI U3 peanbHON KU3HU, GU3UKU, TEOMETPHU.

YuciioBble MOCI€10BATEIbHOCTH U MPOTrPeccuu

PacnioznaBath apudmMeTnyecKyro U reOMETPUUECKYI0 MPOTPECCUU MPH Pa3HBIXCIOCO0ax 3a1aHusl.

BbINONHATE  BBIUMCIEHHUS C HCIOJIb30BaHMEM (opMyl N-ro wieHa apudMeTudeckor u
reOMETPUUYECKON POTPECCHil, CyYMMBI IEPBBIX N YICHOB.

N300paxkaTh 4ieHbI MOCIEI0BATENIFHOCTH TOYKaMU Ha KOOPAMHATHOM MJIOCKOCTH.

Pemats 3amaum, CBsI3aHHBIE C YHUCIOBBIMHM TOCIEIOBATEIILHOCTSIMH, B TOM YHCIE 33a[a4d W3
peasIbHOM )KU3HH (C UCTIOJIB30BAaHUEM KaJIbKYISATOPA, IU(PPOBBIX TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue pazzena |KosmuecTBo OcHoBHOE OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Yy4aOLIUXCSI
(TemnI) Kypca 4acoB COJEPIKAHUE
Uucna w  BBIUKCICHUS. 25 Ilonste panuoHansHOro | CucTEeMaTH3MPOBATH U 000ralIaTh 3HAHUS

PannonanbHbIE YKUCIa

yncna. Apudmernyeckue
JIEACTBUSA

c panroHaIbHBIMHI
YHCIIAMU. CpaBHeHue,
YIOPSIOYMBAHUE
paIlMOHAIBHBIX YHCEIL.
Crenenb

C  HaTypalbHbIM
IOKa3aTeseM.

Pemrenne  OCHOBHBIX
3a7ay4 Ha poow,
IPOLICHTBI
U3  pealbHOU
IPaKTUKH.
IIpuznaku
pa3noXeHus
Ha MHOXHTEIN

JCIIMMOCTH,

HAaTypaJIbHbIX YUCCII.

00 OOBIKHOBEHHBIX U IECATUYHBIX APOOSX.

CpaBHUBATh M YHNOPSA0YHUBATH [JpPOOM, TIpeoOpa3oBbIBAs MPH
HEOOXOAUMOCTH JCCATHYHBIC IPOOH B OOBIKHOBEHHBIE, OOBIKHOBEHHBIC
B JICCSITUYHBIC, B YACTHOCTH B OECKOHEUYHYIOJIECATHUHYIO JPOOB.

IlpumensaTs pa3HoOOpa3Hble CHOCOObI W NPHEMBI
BbIYMCJICHHUS 3HAYECHU I APOOHBIX BbIPAKEHMH,
colepXKanux OOBIKHOBEHHBIE H  JIECATUYHBIC JPOOH:

3aMEHSTh TIPH HEOOXOIMMOCTH IECATUYHYIO IPOOb

OOBIKHOBEHHOH M OOBIKHOBEHHYIO JIECSITUYHOM, IIPHBOIUTH BBIPAKEHHUE K
dbopme, Hambosee yAOOHOW [UIsI BBIYMCICHHUM, MNPeoOpa3OBHIBATH
NpOOHBIC BBIPAKEHUSI HA YMHOXXCHHE U JICICHUE JECATUYHBIX IPOOeH K
JICWCTBUSM C LEIBIMH YUCIIAMH.

I[puBoauTs 4YHMCIOBbIe W OyKBeHHble NPHMEPbI CTCICHH C
HATYpaJIbHBIM  TOKa3aTejeM, OOBSCHSS 3HAYCHHS OCHOBAHMUS
CTCTICHU U MOKAa3aTellsl CTENICHU, HaXOUTh 3HAUCHHS CTCTICHEH B

a" (a — mobo0e paroHAIBHOE YKCII0, N — HATYPAIbHOE YHCIIO).




PeannHBIE  3aBUCUMOCTH.
[Ipamass u  oOparHas

IToHMMATh CMBICT 3aIIMCH OOJIBIINX YHCEN C TOMOIIBIO JIECITUYHBIX
npobeit u creneHed uucna 10, NMpUMEHSITh UX B pealbHBIX

MPOTIOPIIMOHAIIBHOCTH CUTYaIHSIX.
IIpuMeHATH, TPU3HAKU JCTUMOCTH, DAa3J0KEHUSA HAa MHOXHUTEIH
HaTypajIbHBIX YHCEIL.
Pemate 3agauum Ha YacTH, MPOIEHTHI, MPOIMOPIHH, HA
HaxoXJIeHHe ApoOH (MPOIEeHTa) OT BETUYNHBI U
BEIMYMHBI 1O €€ apoOu (IpoueHTy), ApoOu (MpoILEeHTa), KOTOPHIH
COCTABJISIET OJIHA BEJTMYMHA OT JPYTOM.
IIpuBoauTH, pa3dUpaThb, ONEHUBATHb PAJTUYHBIC PEIICHUS, 3aMMHUCH
pEelLIeHUI TEKCTOBBIX 3a4a4.
Pacno3naBatb M OOBSCHATH, OMUPAsCh HA OMNPEACICHUS, MPSIMO
MPOMOPIMOHANIBHBIE MW OOpaTHO MPOTOPIHUOHAIBHBIE 3aBUCHUMOCTH
MEXy BEIWYMHAMHU; NPUBOAUTH NMPHUMEPbI STUX 3aBUCUMOCTEH W3
peaIbHOTO MHUPA, U3 IPYTHX YICOHBIXITPEIMETOB.
PemiaTh  MpaKTHKO-OPUEHTHPOBAHHBIE 3aJauyd  Ha  JIpoOwH,
MPOIICHTHI, TPSAMYI0 W  OOpaTHYIO  MPOTOPIMOHATHHOCTH,
MPONOPLIUHU
AnreOpandeckue 27 bykBenHbIe OBjaanerr  anreOpanvyeckoil  TEPMUHOJIOTHEH H  CHUMBOJIMKOM,
BBIPKCHUS BBIPAKECHUSI. NpuMeHATHL e B TMPOLECCe OCBOCHUSA YueOHOro maTepuana.
[IepemenHbIe. Haxoauts 3HadeHus OYKBEHHBIX BBIPDOKEHUW TMPH  3aJaHHBIX
Honyctumele 3HAUEHUSAX OYKB; BHIMOIHATH BHIYUCICHUS TIO (hOpMYyIiam.
3HAUYECHMS BbInoJHATL TpeoOpa3oBaHUsl IENOTO  BBIPAKEHHUS B
MEPEMEHHBIX. MHOTOYJICH MPUBEACHUEM TIOIOOHBIX CIIaraeMbIX,
DopmybL. PacCKpBITHEM CKOOOK. BBINMOIHATH YMHOXKEHHE OTHOWIECHA




[IpeoOpazoBanue
OYKBCHHBIX  BBIPKCHUH,
packpeiTie  CKOOOK U
NpUBEJIEHNE  TOJOOHBIX
cllaraeMbIX.

CBOIICTBa CTENEHH C
HaTypaJbHbIM
MOKa3aTeJIeM.
MHOrouneHsl.
Crnoxenue,

BBIYHATAHUE,

YMHOKCHHUE
MHOTOYJICHOB.

DopMmyIibl
COKpPaIIEHHOTO
YMHO>KEHHUSI.
Paznoxenue
MHOTOYJICHOB Ha
MHO>KUTEH

Ha MHOTOWIEH U MHOTOYIEHA Ha MHOTOWICH, IPUMEHATh
dbopmynbl KBaapaTa CyMMBI M KBajapaTa pasHocTu. (OQcymiecTBJIATH
PA3JI0KCHUEC MHOTOYJICHOB HAa MHOXXUTCIIN HyTCM BBIHECEHUS 3a CKOOKH
o0IIero MHOXXHTEIs, MPUMEHEHHs (OPMYIbI Pa3sHOCTH KBaJpaTOB,
bopMys COKpaIIEHHOTO YMHOXKEHUS.

IIpumensitb npeoOpa3oBaHHME MHOTOWIEHOB JJIsi  pEIlIECHUs
Pa3IMYHBIX 3ada4 M3 MATCMATHKU, CMCXKHBIX HOpPCIMETOB, U3
peaIbHOM IPAKTUKH.

3HAKOMHUTBCS ¢ UCTOPHUEI Pa3BUTUSI MATEMATHKHU

YPaBHeHI/IH 1 HCPABCHCTBA

20

YpaBHeHHe,  IpaBUIIa
npeoOpa3oBaHUs
YPaBHEHUH,
PaBHOCHUIIBHOCTD
YpaBHEHUM.

JIuneliHOE ypaBHEHUE

PemiaTh JinHEeiiHOE ypaBHEHHE C OJHON NEpEeMEHHOH, NMpPHMEeHss
NpaBHJIa TIEPEXOAA OT HCXOJHOTO YPaBHEHHS K PAaBHOCUIBHOMY
emy Oouiee mpoctoro Buja. IIpoBepsiTh, sBISETCS M KOHKPETHOE
YHCJIO KOPHEM YPABHEHMSI.

IMopOupaThs mpuMepbl NIap YHUCEN, SBJISIOMINXCS PELICHUEM JIMHEHHOTO
YPaBHEHUS € ABYMs IEPEMEHHBIMU.




C OJHOW IIEPEMEHHOM,
pemenne JIMHENHBIX
YpaBHECHUH. Pewenne
3a1a4 c IIOMOILIBIO
YpaBHEHUM.

JIuneliHOE ypaBHEHHE C
JIBYMsI TE€PEMEHHBIMH U
ero rpaduk. Cucrema aByx
JUHEHUHBIX ypaBHEHUH C

ABYMSA ICPEMCHHBIMU

CTpouth B KOOPAMHATHON IUIOCKOCTH TpauK JIMHEHHOTO
ypaBHEHHS C JABYMsI TIEPEMEHHBIMH; TOJB3YSICh TpaduKOM,
NPUBOAUTH IIPUMePHI PEIICHUs] YPaBHEHHS.

HaxoauTh pelieHue CHCTEMBI JBYX JIMHEHHBIX YPAaBHEHUN C JBYMsI
IIEPEMEHHBIMHU.

CocraBisiTb M pelmiaTb YpaBHEHHE WM CHCTEMY
YpPaBHEHUH IO YCIIOBUIO 3a/a4d, HWHTEPHPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33J1a4M NOJIy4ECHHBINPE3YyIbTaT

Koopnunatsl
OyHKINU

n

rpadukH.

24

Koopaunara Touku

Ha TnpsMoi. YwucioBsie

MIPOMEKYTKH.
Paccrosanue MEXY
JIBYMsI TOYKaMH
KOOPJMHATHOM

MIPSIMOM.
[IpsimoyroneHas
cucTeMa KOOpAWHAT Ha
IUIOCKOCTH.

[Ipumepsnt rpadukoB,
3aJlaHHBIX (GOPMYIaMHU.

N300paxkaTh Ha KOOPAMHATHOW MNPAMOM TOYKH, COOTBETCTBYIOLIHE
3alaHHBIM KOOpAMHATAaM, JIy4d, OTPE3KH, UHTEPBAJIbl; 3alIMCHIBATh UX
Ha anreOpanyecKoM Si3bIKe.

OTMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHU IO 33JIaHHBIM
KOOpJMHATaM; CTPOUTh TpaQUKud HECIOKHBIX 3aBHCHUMOCTEH,
3aJJaHHBIX (POpMyIaMH, B TOM YKCIe

C TIOMOIIBIO0 MU(PPOBBIX JTAOOPATOPHIA.

IIlpumMeHaTHh, H3y4YaTh MNPEHMYLIECTBA, HWHTEPIPETHPOBATH
rpaduueckuii crnoco® MpeAcTaBiICHHS M aHalu3a pPasHOOOpazHOM
YKU3HEHHOU HH(pOpMaIHH.

OcBauBath TOHSATHE (PYHKIUH, OBIAJCBATh
(GYHKIIMOHATBHON TEPMHUHOJIOTHEH.

Pacno3HaBaThb nuHeiHy0 QyHKImo0 Y = kX + b,




Urenue  rpadukoB ONMMCHIBATH €€ CBOICTBA B 3aBUCUMOCTH OT 3HAYCHUITKOAPPHULIMEHTOB K
peambHBIX ub.
3aBUCUMOCTEH. Crpouts rpadukm JnmHEHHOW ¢GyHKUMH, OGyHKIUH Y =| x|
[TonsaTne GbyHKIIH. Hcnoan3oBate uudpoBble pecypesl Ui MOCTPOSHHUS TpaduKoB
I'pacdux GbyHKIUN. (GyHKIUI 1 U3ydeHHs] KX CBOMCTB.
CaoiicTBa (byHKIMH. [IpuBOIUTE NpUMEPHI TMHENHBIX 3aBUCUMOCTEN B PEaJIbHBIX IPOLIECCAX
JInnelinas GyHKIMS. U SBJICHUSX
[Toctpoenne  rpaduka
JMHENHON QYHKIINU.
I'paduk pynkuun
y=|x|

[ToBTOpEeHME 1 0000IIEHNE [ToBTOpEHME BpiOuparb, NpUMEHATH OLEHUBATH CHOCOOBI CpPAaBHEHUS YHCEI,

OCHOBHBIX TIOHATHMN H
METOJIOB Kypca

7 xjacca, 0000ueHue
3HAHUI

BBIYMCIICHUH, TPe0Opa30BaHUi BEIPAKEHUN, PEIIICHUS YpaBHECHUH.

OcymecTBIsITh  CAMOKOHTPOJIb  BBINOJHAEGMBIX  JEHCTBUH U
CaMOTIPOBEPKY pe3ynbrarta BBIYHCIICHU, npeoOpa3oBaHui,
MOCTPOCHU.

Pematp 3a1aun U3 peanbHON KU3HU, NPUMEHSITh MaTeMaTHUYecKHe
3HAHUA JUTS pelIeHus 3a7a4 U3 APYrUXIpeIMETOB.

Pemiatp TekcTOBbIE 3aJa4d, CPaBHMBATh, BbLIOMPATH CHOCOOBI
pelleHus 3a/1a4u

OBILEE KOJIMYECTBO
YJACOB IIO [TPOTPAMME
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8 KJIACC

HanmenoBanue paznena |KommuecTBo OcHoBHOE OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Yy4arOLIUXCSI
(TemnI) Kypca 4acoB COIEPIKAHUE
Uucna W BBIYMCIEHUS. 15 KBanmpatHblii KOpeHb U3 DopMyJHPOBATH ONpPeAeieHHe KBapaTHOTO KOPHAU3 YUCIa,

KBagparHble KOpHU

yucna. llorstue 00
UPPALMOHATILHOMYHCIIE.
JecsTuunbie
MPUOIMKEHUS
HppaIMOHATBHBIX
YUCE.
JleicTBUTENBbHBIC
yucna.  CpaBHeHue
NEUCTBUTEIbHBIX
YUCE.

YpaBHeHue Buaa

x> = a. CaoiicTa
apuMETHICCKUX
KBaJI[paTHbIX  KOpHEH.
[IpeobpazoBanue
YHCIIOBBIX BBIPAKECHUH,
coJIeprKaIuX
KBaJIpaTHBIE KOPHU

apuMETUUECKOTO KBAJPATHOTO KOPHSI.

IIpuMeHATH OTepanuio U3BJICUYCHHS KBAJAPATHOTO KOPHS U3 YMCIIA,
HCNOJb3ysl TIPH HEOOXOJUMOCTH KaJbKYJATOP. OueHuBatrb
KBaJIpaTHbIE KOPHH IIEJILIMU YHCIIAMH U IECATUYHBIMU IPOOSIMH.
CpaBHUBATh M YNOPSIAOYHUBATH PpANMOHAIBHBIE U
WppAlMOHANIbHBIE  YHCJIAa, 3allMCaHHbIE C  IOMOIIBIO
KBaJIPaTHBIX KOPHEH.
HccaenoBarh ypaBHeHHE X° =
npuOIKEHHBIE KOpHU mpu @ > 0.
HccienoBath CBOMCTBA KBAJAPATHBIX KOPHEW, MPOBOAS YHUCIOBBIE
9KCIIEPUMEHTHI C UCTIOJIb30BaHUEM KAIBKYISITOpa(KOMIbIOTEPA).
Jloka3pIBaTh CBOMCTBa apr(PMETHUYECKUX KBAIPATHBIX KOPHEH;
OPUMEHSTh MX IS [peoOpa3oBaHUs BbIpaKEHUN. BBINOIHATH
npeodpa3oBaHusl BBHIPAKECHUM, COJEpKAIIMX KBAJIPaTHBIE KOPHHU.
BripaxkaTs nepeMeHHbIe

d, HaxoAuTb TOYHBIC U

U3 TEOMETPUUYECKUX U (PU3nYeCcKuX HOpMyIL.
BblunciasaTe  3HaYeHUs]  BBIPAKCHMIA,
KBaJIpaTHbBIE UCTOJNB3Ysl  MPHU
KaJIbKYISATOP.

coJieprKaIImx

KOPHH, HCO6X0,I[I/IMOCTI/I




Hcnonb3oBaTh B XOJ€  pELICHHS  3a7a4  DJIIEMEHTApPHbIC
MIPE/ICTABIICHHUS, CBA3aHHBIC C TPUOIMKEHHBIMU 3HAYCHUSIMUBEITUYHH.
3HAKOMHUTBCS ¢ UCTOPHUE Pa3BUTUSI MATEMATHKHU
Uucna W BBIYKUCICHUS. 7 CreneHp C IEIBIM @®opMyJHPOBATHL  ONpeleJieHHe CTENEHW C  IEJbIM
CreneHb c LEJTBIM TOKa3aTeyieM. TOKa3aTeyieM.
mokasarejiemM CrannapTtHas 3aIUCh IIpeacTraBiasaTh 3anKCh OOJBIITUX U MAJIBIX YUCEI
qucna. B CTaHJIapTHOM BHJie. CpaBHMBATh YKCIIa U BEJIMYUHbBI,3alTMCAHHBIC
Pasmepsl 00BEKTOB ¢ ucrosik3oBanueM crereHu 10.
OKpYXKaromero Mupa (ot Hcnonb30BaTh 3amUch 4YKUCET B CTAaHAAPTHOM BHUJIE A
3JIEMEHTAPHBIX YaCTHII BBIpXEHUS Pa3MepPOB 0OBEKTOB, NITUTEIHLHOCTHITPOIIECCOB B
JI0  KOCMHYECKHX OKpY>KaloIlleM MHpE.
00BEKTOR), DopMyJHPOBATH, 3ANIMCHIBATH B CHMBOJIHYECKO (popme
JUITUTEIIBHOCTD Y WJIIOCTPUPOBATH NMPUMEPAMM CBOWCTBA CTEIEHU C LEJIbIM
MPOIECCOB MOKa3aTeIeM.
B OKpY>KaloIlleM MUpE. IIlpuMeHSITH CBOICTBA CTENCHU AJI MPe0Opa30OBaHMS BBIPAKCHUH,
CBoiicTBa CTEIICHU coJiepKalIuX CTENEHU C LIEJIbIM IMOKa3aTeJIeM.
C IICJIBIM ITOKa3aTCJICM BoInoaHATH AeHCTBUA C YHCIaMH, 3alIMCaHHBIMUA
B CTaHIapTHOM Buje (yMHOXXEGHHE, JCJICHHE, BO3BEICHHC B
CTEIIEHb)
AnreOpandecKkue BBIPAKEHHUS. 5 KBanpartusiit Pacno3znaBarhb KBaJIpaTHBIN TPEXUIEH, YCTAHABINBAThBO3MOKHOCTh
KBagpaTHbIATpEXUIEH TPEXUIICH. €ro pasyoKEeHUs Ha MHOKHUTEIH.
Paznoxenue PackinaapiBaTh Ha MHOXKHUTEJM KBAJPAaTHBIA TPEXUWIEH C
KBaJpaTHOIO HEOTPULIATENILHBIM JUCKPUMUHAHTOM




TpEXUiIeHa
Ha MHOXHUTCIIN

AnreOpanveckue
BbIPAKCHU.

Anrebpandeckas 1po0b

15

Anrebpaunyeckas 1po0Ob.
JomycTuMble 3Ha4YeHUSA
MIEPEMEHHBIX,

BXO/ISTITIX

B  anreOpanmdeckue
BBIPKEHUS.

OcHoBHOE CBOWCTBO
anredpandeckoi Apoou.
Coxkpamenuenpo0ei.
Crnoxenne, BBIYUTAHUE,
YMHOXKEHUE U JIeJICHHE
anreOpanvecKux apooOei.
[IpeoOpazoBanue
BBIPAKCHUIA,
CoJIeprKaluX
anreOpanvecKue

npoou

3anuceiBaTh anredpanyeckue Bolpakenusd. HaxoanTs

0071aCcTh ONpeIeNIeHUs] PallOHATILHOTO BBIPAYKEHUSI.

BbINOJHATL YUCIIOBbIE TOJCTAHOBKM U BBIYHCJIATH 3HAuY€HUE
IpoOu, B TOM 4YHCIIE C TIOMOIIbIO KalbKyniaTopa. ®@opMyJaupoBaTh
OCHOBHOE CBOMCTBO airedpandeckoil ApoOu U NMPUMEHAITh €ro s
npeoOpa3oBaHus JpoOeH.

BoinosHATL aeiicTBUsl ¢ anreOpanueckuMu ApoOsmu. Ilpumensars
npeoOpa3oBaHus BBIPAXEHUW I pelieHus 3amad. Bbipaxatb
nepeMeHHble 13 Gopmyn  (pU3HYECKUX, TE€OMETPUUYECKHX,
OTIMCBIBAIONINX OBITOBBIC CUTYAIIHH )




YpaBHEHHsT U  HEPABEHCTBA.

KBagparHble ypaBHEHUSA

15

KBagparHoe ypaBHeHue.
Henonnoe  kBagpatHoe

YpaBHEHHE. dopmyina
KOpHEH KBaJIpaTHOI'O
YpaBHEHMUS. Teopema
Buera.

Pemenne YpaBHEHUH,
CBOJSILINXCS

K KBaJIPATHBIM.
[IpocTeitmme IpoOHO-
palMoHaIbHbIE
ypaBHEHUS.

Pemenue TEKCTOBBIX
3aJad = C  IIOMOIILIO
KBaJpaTHbIX YpPaBHEHU

Pacno3HaBaTh KBa/IpaTHbIC YPABHCHHS.

3anuceiBaTh (OPMYJy KOpPHEH KBaJpaTHOTO YpPaBHEHHUS; pelIaTh
KBaJpaTHble YypaBHeHHs] — TONHBIE U HenonHeie. IIpoBoauTh
npocreiilue UCcaeJ0BaHUs KBaIPaTHbIX YPABHEHUI.

PemaTs ypaBHeHHUsl, CBOAIINECS K KBaJPATHBIM,

C TOMONIBI0 MpeoOpa3oBaHUl W  3aMEHOM  TMEPEeMEHHOM.
Habnopate M aHAAM3MPOBATHh CBA3b MEXIYy KOpPHSAMU U

K03 GuIMEeHTaMH KBaJPaTHOTO YpaBHEHMS.

®opmyaupoBath Teopemy Buera, a Takxke 00paTHyro -Teopemy,
MPUMEHSITh 9TH TEOPEMBI IS PEIICHUS

3azad.

Pemiath  TeKCTOBBIE  3aJauyM  aIreOpavdecKuM  CIIOCOOOM:
NEPEXOUTh OT CJOBECHON (OPMYIHPOBKU YCIOBUSA 3aJaud K
anreOpanvyeckoil Mojenau MyTéM COCTaBIICHUS YpaBHEHMs; peliaTh
COCTaBIIEHHOE ypaBHEHHUE; HHTEPIIPETUPOBATH PE3yJIbTaT.

3HAKOMHUTBCS ¢ HCTOPHUEH Pa3BUTHS aNreOphl

YPaBHeHI/IH n  HCPABCHCTBA.

CucteMbl ypaBHEHUH

13

JIuneliHoe ypaBHEHHE ¢
IBYMsl  IIEPEMEHHBIMH,
ero rpaduk, mpUMepsl
pelICHUsl ypaBHEHHUN B
LEJIBIX YHCTIaX.

Pemenne cucreM aByx
JIMHEHUHBIX YPaBHEHUI

PacniozHaBaTh JMHEHWHBIE YpaBHEHHA C JBYMs
IIEPEMEHHBIMH.

Crpouts rpaguky JMHEHHBIX YPAaBHEHUH, B TOM YHCIIE

HCNO0/b3ys HU(POBbIE pecypChl.

Pazimmyare napajsienbHble M NEPECEKAIOLIUECs MpsMBIE 0 UX
YPaBHEHUSIM.

Pemrate cucteMbl OBYX JIMHEHHBIX ypPaBHEHUH C  JBYyMs
IIEPEMEHHBIMU IIOJICTAHOBKOW U CIIOKEHUEM.




C IBYMs IIEPEMEHHBIMMU.
[Tpumepsr peueHust
CHCTEM HEJIMHENHBIX
YpPaBHEHUH C  JIBYMS

NepEeMEHHBIMHU.
I'padmueckas
WHTEpIpETaIHs
yYpaBHEHUSI C JABYMs
nepeMeHHBIMHU u
CHCTEM JIMHEMHBIX
YpaBHEHUN C JBYMs
TepEMEHHBIMHU.

Pemenne TEKCTOBBIX
3aJad = C  IIOMOIILIO
CHUCTEM ypaBHEHUU

Pemars npocreiimime CUCTEMBI, B KOTOPBIX OJHO W3
YPaBHEHUH HE SABJIAECTCS JIMHEVHBIM.

IpuBoauts  rpauyecKyl0  HMHTEpPHpPETALMI0  PELICHUS
YpPaBHEHUS C IByMSI IEPEMEHHBIMU U CUCTEM YPaBHEHHI C ABYMS
MIEPEMEHHBIMU.

PemaTh TeKCTOBBIE 3a1aYH EU'IFC6paI/I‘I€CKI/IM crocooom

YpaBHEHUs
HepaBenctBa

u

HCpaBCHCTBA.

12

YUuncnoBwie

HEpaBEeHCTBA U HUX
CBOMCTBA.

HepaBenctBo ¢ opHoit
TIEPEMEHHOM.

JIuHeiiHble HEpaBEHCTBA C
OJHOM NEPEMEHHOM M X
pelieHue. Cucremsl
JMHENHBIX HEPABEHCTB

®opMyIHPOBATh CBOMCTBA YHCIIOBBIX HEPABEHCTB, UJLUTIOCTPUPOBATH X
Ha KOOPJAWHATHOW MPSIMOH, 1I0KA3BIBATHAITCOPANYECKH.

I[IpumeHsITH CBOIiCTBA HEPaBEHCTB B XOJ€ peulieHus 3anad. Pemarnb
JUHEHHbIE HEepaBEHCTBA C OJHOW MEepeMEHHOH, H300pa)kaTh pEIICHHE
HEpPABEHCTBA HA YUCJIOBOU MPSIMOiA.

Pemiatp cuctemMbl JTUHEHHBIX HEPABEHCTB, M300pakaThb pellleHue
CHUCTEMBbI HEPABEHCTB Ha YMCIIOBOM MpAMOM




C OJHOW NEPEMEHHOU U
UX pelLlIEHUE.

N300paxkeHue perieHus
JIMHEHHOTO HEPABEHCTBA
U UX CUCTEM Ha

YUCIIOBOUIIPAMOU
OyHkuu. OCHOBHBIE [Tonsitue GdbyHKIUN. Hcnosab30BaTh GyHKITHOHATHHYIO TEPMHUHOJIOTHIO HCHMBOJIMKY.
MTOHATHUSA OOnacte omnpeneneHus U | BuluucasaTs 3HavyeHuss QYHKIOUH, 3agaHHBIX (Qopmyramu (Tpu
MHOECTBO 3HAUYEHWH | HEOOXOJMMOCTH  HCIOJB30BaTh  KaJIbKYJIATOP); COCTABJSATH
GyHKIMH. TaldIuIbI 3HAYEeHUH QYHKITHH.
CrocoGbl  3amaHus Crpourb 1o TOYKaM rpaduku  QYHKIHA.
GbyHKIMIHA. OnuceiBaTh cBOMcTBa (QYHKIIMA Ha OCHOBE €€
I'padpux GbyHKIMH. rpauIecKOTO MPEACTABICHHS.
CpoiicTBa (QyHKLINHU, UX Hcnonb3oBath QyHKIIMOHATHHYIO TEPMHHOJIOTHI0 HCMMBOJIHKY.
0TOOpakeHue HccaenoBath npumepsl rpaduKoB, OTPAKAIOIIUX PEAIbHBIE TPOLECCH U
Ha rpaduxe apieHus. [IpuBOAMTH NMpPUMepPbI NPOLECCOB U SBJICHUHU C 3aJaHHBIMU
CBOWCTBAMM.
Hcnonb30BaTh KOMIBIOTEPHBbIE IPOrPAMMBI
JUIS TOCTPOeHUS rpauKkoB PyHKIUI U U3YUSHUSI UX CBONCTB
Oyakuuu.  Yucnosbie YUreHne U MOCTPOEHHUE Haxoautes ¢ mnoMombio rpadpuka QyHKIUKM 3HAYCHHE OJTHOW U3
byHKIIH rpadukos GbyHKIHIA. paccMaTpUBaEMbIX BEJIMUMH MO 3HAYEHUIO JPYTOM.

[Tpumeps! rpaduxoB

B HecioxHBIX CllydasX BbIpaKaTh (popMyJI0i 3aBHCHUMOCTD




(GYHKIHIA, OTpa)Karonux
peambHBIE  TIPOLIECCHI.
DyHKIUH,

OTIMCHIBAIOIINE TPSIMYIO
u 00paTHy10
MPOTIOPITUOHATEHBIC
3aBUCUMOCTH, 170'¢
rpaduku.

I'paduk pynkuun

y =x%

DOyHKINU

y = Xz, y = X3,

y = Vxoy = |x|;
rpaduueckoe pelieHue
YpaBHEHMH W CHUCTEM
ypaBHEHUH

MEXy BEITUYMHAMU.
OnuceiBaTh XapakTep H3MEHEHHs OJHOM BEJIMYMHBI B
3aBUCHMOCTHU OT U3MEHEHHUs IpYroi.

PacnosnaBathb BU/IBI U3y4aeMbIX (GyHKIHA. Ioka3biBaTH
CXeMaTH4YeCKHM TI0JI0)KCHHE Ha KOOPIMHATHOW IUIOCKOCTH TpaduKoB
dynxmmii Buga: y = X4y =X,y =Vx, ¥y = |x|. -
Hcnoab30BaTh QYHKIMOHAJIBHO-TPagUYECKHE

NPEICTABJICHUA I PELICHUS W WCCICIOBAaHUS YPAaBHEHUM M CHUCTEM
YpaBHEHUM.

[IpumensTh nudpoBbie pecypcesl A NOCTPOCHUSA IPapUKOB

byHKIUH

[ToBTOpEeHME M 0000IIEHNE

[ToBTOpEHNE  OCHOBHBIX
HNOHATHH WM METO/OB
KypcoB 7 u 8 Kiaccos,
000011IeH1Ee 3HAHUIT

BbiOupaTh, NpPUMEHSITh, OLEHUBATH CIHOCOOBI CpPaBHEHUS YHUCEI,
BBIYHCIICHUH, TpeoOpa3oBaHuil BhIPAKEHUH, pEeIlICeHUypaBHEHUH.
OcyumiecTBaSITH  CAMOKOHTPOJIb  BBINOJHSAEMbIX  JACUCTBUH U
CaMOTIPOBEPKY pe3yibTaTa BEIYUCICHUH, MPEOOPa30BaHUMA, TOCTPOCHHIA.
PemaTe 32124y U3 peaibHOM KU3HHU, IPUMEHATH




MaTeMaTUYECKUE 3HAHUS JUIS PEIIEHUS 3a/1a4 U3 AP YTUXIIPEIMETOB.
PemiaTh TekCTOBBIE 3aJa4H, CPAaBHUBATh, BHIOMPATH CHOCOOLI
pelIeHus 3a0a4u

OBUIEE KOJIMYECTBO
YACOB I1O [IPOTPAMME
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9 KJIACC

HanmenoBanue paznena  |KommuectBo OcHoBHOE OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Yy4arOLIUXCSI
(Tembl) Kypca 4acoB coepKaHue
Uucna W BBIYUCIICHHS. 9 PanmonansHbie qucha, PasBuBatrh mnpeacTtaBjieHHsl O YHCIAX: OT MHOXECTBAa HATypPAJIbHBIX
JlelicTBUTENbHBIC YHCIIA WpPPALMOHAIIBHBIE YHUCIIA, 4YyCeNl JI0 MHOYKECTBA JICUCTBUTENBHBIX 4YHCEIl. O3HAKOMHUTBCH C
KOHEUYHBIE u BO3MOXHOCTBIO  MPEJCTABICHUA  JEHUCTBUTEIBHOTO  4YHMCIA  Kak
OCCKOHEUYHBIE OCCKOHEYHOW  JCCATUYHOW  ApoOHW, TPUMEHSITb  JICCATUYHBIC
JECATUYIHBIC TPOOH. MPUOIVKEHUS PallMOHATBHBIX M UPPAMOHATBHBIX YHCEIT.
MHoOkecTBO HN300paxars  JCUCTBUTENBHBIE YHUCIA  TOYKAMH

JNEWCTBUTEIBHBIX  YHUCEN; | KOOPAWHATHOW MPSIMOM.

JCUCTBUTENBHBIE  YHCIA | 3anuchIBaTh, CPABHUBATD U YNOPSAA0YUBATD

Kak OEeCKOHEUHbIE EHCTBUATEILHBIE YHUCIIA.

ACCATUYHBIC npoowm. BeinoiHATL, coueTas YCTHbIE W THUCHBMEHHBIE  NPUEMBI,
Bsaumuo OJHO3HAYHOC | apudmeTrnyeckHe [elCTBUSI C  paAlNUOHAIBHBIMU  YHCIIAMU;
COOTBETCTBHC MEXAY | HaxoaMTh 3HAUCHHUS CTENICHEH C ICJILIMU MOKA3aTeISIMU U KOPHEH;
MHOXKCCTBOM BBIYUCJISATH 3HAYCHUS YUCIIOBBIX BBIPAKCHUIA.

JCHCTBUTEIBHBIX YHCET M | [[oyunTh NPEACTABIEHHE O 3HAYNMOCTH ACHCTBHTEIBHBIX YHCET
MHOKECTBOM TOYCK | B pakTHYECKOH AeATEIPHOCTHYEIOBEKA.

KOOPIMHATHOM IPSIMOA. AHAJIM3UPOBATh U J1eJ1aTh BBIBOABI O TOYHOCTH NPHUOIMKEHUS
CpaBuenue JIEWCTBUTEILHOTO YKCIIa IIPU pElICHUN3a/1ay.

JEUCTBUTENBHBIX GUCCL, | OKpYrJasiTh JICHCTBUTENIbHBIE YHCJA, BBINOJHATD HNPUKUHAKY

apupmMeTHIeCcKue pe3ynbTaTa BBIYUCICHUH, OL€HKY 3HAYECHUI




NENCTBUSA
C NENCTBUTENbHBIMH
qUCIIaAMH.

YHUCIIOBBIX BBIPAXKEHUH.
3HAKOMMTBCS ¢ MCTOPUEH pa3BUTHS MaTEMaTUKU

[Ipubnmxénnoe
3HAQYCHHE  BEJIMYWHBI,
TOYHOCTD
IpUOIMKEHHUS.
Oxpyrienue YHUCEl.
[Ipukunka u  oueHka
pe3yNnbTaToB
BBIYMCICHHU I
YpaBHEHUSI MW  HEpPABEHCTBA. 14 JIuneiinoe YpaBHEHHE. OcBauBaTh, 3alIOMUHATHL U NPHUMEHSATH rpaduyecKue MeTOAbI
YpaBHEHUS c OJHOM Pemenue YpaBHEHUH, MIpY PEUICHUH YPaBHEHUH, HEPABEHCTB U UX CHUCTEM.
[epeMEeHHO N CBOISIIIINXCS Pacno3naBarb 1enbie U ApoOHBIE YypaBHEHHs. Pemartb
K JIMHEHHBIM. JUHeliHble M  KBaJpaTHble YpaBHeHHMs, YPaBHCHMS,
KBagpatHoe ypaBHEHHE. CBOJSIIMECS K HHUM, MPOCTEHIINe IpOoOHO- paloHajIbHbIE
Pemienue  ypaBHeHUi, YpaBHEHMUS.
CBOJSLUXCSA IIpensiaratb BO3MOKHBIE CHOCOOBI pEIICHHUS TEKCTOBBIX 3a7ad,
K  KBaJpaTHBIM. o0cyxaaTb HMX M pemiaTb TEKCTOBbIE 3a/Ja4d  Pa3HbIMU
bukBanpatHbie crocobamu.
ypaBHEHHUSI. 3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTUSI MATEMATUKHU
[Ipumepsl  pemeHus

YpaBHEHUH TpEThEN
U 4eTBEPTOM CTEIICHEN




pasyioKeHueM Ha
MHOHUTEJH.

Pemenne  apoOHO-
palroOHaIbHBIX
YpaBHEHUM.

Pemrenue TekCTOBEIX 3a7a4
anreOpandecKuMMETOI0M

YpaBHEHHsIT W  HEPABEHCTBA.
Cucremsl ypaBHEHUN

14

VYpaBHEHHE C OByMs
MEPEMEHHBIMA W €T0
rpaduxk.

CucreMa IByX JIMHEHHBIX
YpaBHEHUH €  JOByMA
MEpEMEHHBIMA W €€
pelIeHueE. Pemenue
CUCTEM [IBYX YpaBHEHHIA,
OJIHO

U3 KOTOpBIX JHHEHHOe, a
Jpyroe — BTOPOi CTEMNEHHU.
I'paduueckas
UHTEPIIPETALNS. CUCTEMBI
YpaBHEHUH

C JByMS TI€PEMEHHBIMH.
Pemienne TeKCTOBBIX

OcBanBaTh M NPUMEHSTH TPUEMBI PEHICHUS] CHUCTEMBI JIBYX
JUHEWHBIX ypPaBHEHHWH C JIBYMS TIEPEMEHHBIMH W CHCTEMBI JBYX
ypaBHEHUH, B KOTOPHIX OJTHO YPAaBHEHHE HESBIISICTCS TMHEHHBIM.
Ucnonb3oBath (yHKIMOHATBHO-TpaQUUECKUE NPEACTaBICHUS JUIS
pelIeHHus M UCCJIeJ0BAHUA YPABHEHUH CUCTEM.

AHAIM3MPOBATH TeKCTHI 3aJa4, pewiaTb UX alredpanvyeckum
CIOCOOOM: MepexXoaUTh OT CIOBECHON (POPMYTUPOBKHU YCIOBUS 3a/1a4H
K aireOpanvyeckoi MOJENU MyTEM COCTaBIIEHUS CUCTEMbl YpaBHEHHIA,
pemiaTh COCTaBJICHHYK) CHUCTEMY YpPaBHEHUH; HHTEPHPETHPOBATH
pe3ynbTar.

3HakoMHUTBLCH C HCTOpI/Ieﬁ Pa3BUTHA MAaTEMATHUKNU




3a1a4 areOpandeckum
croco6om
YpaBHEHHsI M  HEPaBEHCTBA. 16 Uucnossle Yurtath, 3aNIUCHIBATH, IOHUMATH, HHTEPIPETHUPOBATH HEPABCHCTBA,;
HepaseHncrBa HEpPaBEHCTBA M UX UCIIOJb30BaTh ~ CHUMBOJIMKY W TEPMHUHOJIOTHIO.  BBINOJIHATH|
CBOMCTBA. npeoOpa3oBaHUs HEPABEHCTB, HCIOJIB30BATh s IMpeoOpa3oBaHUs
JIuneitnbie CBOICTBA YUCJIOBBIX HEPABEHCTB.
HEpaBEHCTBA Pacno3HaBaTp JMHElHbIE M KBaJpaTHble HepaBeHCTBa. Pemarb
C OJHOM TNEPEMEHHOU U JIMHEWHbIE HEPABEHCTBA, CUCTEMBI JIMHEWMHBIX HEPABEHCTB, CUCTEMBI
HX pelIeHue. HEPAaBEHCTB, BKJIIOYAIOUINX KBaJpaTHOE HEPABEHCTBO, U PeIlaTh HX;
Cucrembl  JTUHEHHBIX 00CyKAaTh MTOJTYYECHHBIE PEICHUS.
HEPABEHCTB C OJHOM HN300paxars pelieHUE HEPABEHCTBA W CHCTEMBl HEPABEHCTB HA|
MIEPEMEHHOM M UX YUCJIOBOU MPSAMOH, 3aIMChIBATh PEIICHHUE C IOMOIIBI0 CHMBOJIOB.
peuieHue. Pemathb kBajgpaTHbIE HEPABEHCTBA, UCHIOJIb3YysSIrpaduueckue
KBanpatHbie IIPE/ICTABIICHMUS.
HEpPaBEHCTBA M UX OcBanBaTh M NPUMEHATH HEPABEHCTBA IPU PELICHUU PA3TUYHBIX
peuieHue. 3a/1a4, B TOM YHCJIE€ TPAKTUKO- OPUEHTUPOBAHHBIX
['padpuueckas
WHTEpIpETaLNs
HEpPaBEHCTB M CHUCTEM
HEpPaBEHCTB C  JBYMs
EepEMEHHBIMU
OyHKIUU 16 KBagpatnunas ¢yHkius, | Pacno3dHaBaTh BUABI U3ydaeMbIX (QYHKUIWN; HIJIIOCTPHPOBATH

e€ TpaduKk Uu CBOKMCTBA.
[TapabGoma,  KoOpaAUHATHI
BEPIIHUHBINTAPAOOIIBI, OCh

CXeMaTH4YeCKH, OOBSICHATHL PACIOJIOKEHNE Ha KOOPAMHATHOMN
IUIOCKOCTH IpauKkoB

dynxumii Buga: y = kx,y = kx+ b,y = |y =2,




CUMMETPHHM  TapaboJIbL.

y = x% y = \x, y = |x| B 3aBHCHMOCTH OT 3HauEHHi KOA(PHUIHEHTOB;

I'padukn dyHKIMA: OTIMCHIBATh UX CBOHCTBA.
y =kx, Pacno3naBats KkBagpaTtHuHylo (QyHKOHIO 1O  (opmyre.
y= kx + b, IlpuBoauTs, mnNpHUMepPHI KBAJpPaTUYHBIX 3aBUCUMOCTEH W3
_k peabHOM KU3HU, PU3UKU, TEOMETPUH.
y = - BeisiBasitb u  0000mare 0COOEGHHOCTH Tpaduka
y = ;(2 y KBaJApaTHuHOH QyHKIMM Yy = ax? + bx + C.
Z 3 y’: Crpouth M wu300pazkaTh cxeMaTH4eCKH TIpadUKU KBaJpaTUUYHbBIX
J o GyHKUIMH, 3aJTaHHBIX (popMyTamMu BUa
XY = y=axt, y=ax’+q,y=a(x+p)?y=ax? + bx + C. AHAIM3NPOBATH U
[x] NPUMEHATH CBOMCTBA N3Y4EHHBIX (YHKIUHN I UX MOCTPOEHUS, B TOM
YHClie C IOMOIIbIO IIU(PPOBBIX PECYPCOB
Uucnosbie 15 [TonsiTne yucinoBoid | OcBaumBaTh W NPUMEHSTh WHJICKCHBIE OO0O3HAYCHHS, CTPOMTH
[10CJIEOBATEIbHOCTH MOCJIEI0BATEILHOCTH. pedyeBble BBICKA3bIBAHMSA C HCIOJb30BAHUEM TEPMHUHOJIOTHH,
3ananue CBSA3aHHOU C MOHATUEM IIOCIIEN0BATEIBHOCTH.
IIOCJIEZIOBATEILHOCTH AHaJIM3UPOBATH bopmyny n-ro 4JIeHa

PEKYpPPEHTHOU (HOopMYyIoi
u (GopMynoil N-ro YieHa.
Apudmernueckas u
reoMeTpuuecKas
IIPOTPECCUMU.

@opmynsl  N-ro  4ieHa
apudmeTnueckoit u
reOMETPUYECKOH

MIOCJICIOBATEIIPHOCTH W PEKYPPEHTHYIO POpMyITy

U BBIYHCIATH WICHBI TIOCIIEIOBATEIILHOCTEH, 3aJaHHBIX STHMH
dbopmynamu.

YcranaBauBathb 3aKOHOMEPHOCTh B MOCTPOCHHUU
MOCJICIOBATEIIbHOCTH, €CJIM BBIKMCAHBl TICPBBIC HECKOJBKO €€
YJICHOB.

Pacno3HaBaTh apu(pMETUYECKYIO U TEOMETPUUYECKYIO POTPECCHH TPH]
pa3HBIX CI0co0ax 3a1aHusl.




IIPOTPECCHid, CYMMBI
MEPBBIX N YJICHOB.
N3obpaxenue  4ICHOB
apudmeTnueckoi u
reOMETPUYECKON
MPOTPECCUl TOYKAMHU Ha
KOOPJMHATHOU
IIJIOCKOCTH.

JInHeinbIi u
SKCITOHEHITNAJILHBII
pocT.

CoxHbIEe TPOLIEHTHI

Pemats 3amaunm c ucnonb3oBaHueM GopMmyl N-TO  4ieHa
apu(METHUECKON U TE€OMETPUIECKOH MPOTPECCHiA, CYMMBITIEPBBIX N
YJIEHOB.

H300paxarh wieHbl [OCIEJOBATEIbHOCTH TOYKAaMU Ha
KOOPAWHATHOM IJIOCKOCTH.

PaccmaTpuBaTh npuMepbl NpouleccOB U SIBJEHUH U3
peaIbHON  JKW3HM, WUIIOCTPUPYIOIIME  W3MEHEHHE B
apu(MeTHYeCcKoil mporpeccuu, B reOMETpUIECKOi

porpeccuu; n300paxkaTtb COOTBETCTBYIOIINE 3aBUCUMOCTUT pahUUECKH.
Pematp 3agaum, cBsI3aHHbIE C YUCIOBBIMH MOCIIEI0BATEIBHOCTSMU, B
TOM YHCJIE 33/1a4ll U3 PeasIbHOM KU3HU C MCIIOJIb30BAaHUEM ITU(PPOBBIX
TEXHOJIOTUI (AJMEKTPOHHBIX TAOMUIL, rpapUuecKoro KalbKyjlsTopa U
T.11.). PemiaTh 3a1a4u Ha CIOKHBIE MPOIIEHTHI, B TOM YHUCIIE 3a/la4d U3
peaabHOM MPAKTUKH (C UCTIOJIB30BAHUEM KAJIBKYJISATOPA).
3HAKOMHUTBCH C UCTOPUEN PA3BUTHUS MATEMATUKH

[ToBTOpEHME, 0000111eHHE,
CUCTEMAaTH3aIUs 3HAHUI

18

Yuciaan

BBIYHCJICHUS (3amuce,
CpaBHEHHUE, JECHUCTBUS C
JeUCTBUTEILHBIMU
quCclIaMH, YHCIIOBas
npsiMasi; IIPOLIEHTHI,

OTHOIIICHUS, ITPOIIOPIHH,

OnepupoBaTh NOHATHUSIMH: MHOXXECTBO, IOJMHOXKECTBO, OIEpaLUy]
HaJl MHOXXECTBAaMH; HMCHOJIb30BaTh rpaduyeckoe mpeacTaBiIeHUe
MHOXECTB JJIsl OINUCAHMs PEANbHBIX IPOLECCOB U SBJICHUH, INpHy
peLIeHUH 3aj1a4 U3 IPYTUX Y4€OHBIX IPEAMETOB.
AKTyaJIN3MpOBaTh TEPMHUHOJIOTHI0O M OCHOBHBIC [ICHCTBHS,
CBSI3aHHBIC ¢ YHCJIAMH. HATYypaJIbHOE YHCIIO, IPOCTOE U COCTABHOE
qucia, JeTMMOCTh HaTypaJlbHBIX




OKpYIJICHUE,
npuOIMKEHue,
OLICHKa;  pPELICHHE
TEKCTOBBIX  3a/1ay

4yucell, NPU3HAKK JACIUMMOCTH, LEI0€ 4YHCIO, MOAYJIb 4YHCIA,
OOBIKHOBEHHAst W JECATHYHAs JpoOW, CTaHIAPTHBIM BHJ 4YHCIA,
apru(METHUECKUI KBAJAPATHBIN KOPEHb.

BeInotHATL JelCTBHA, CPABHUBATHL MW YHNOPSAAOYMBATH YHCIIA,

apuPMeTUIECKUM NPEJCTABISITh YHCIa HAa KOOPAWHATHOW MPSMOW, OKPYIJIATH YHUCIA,
croco6om) BBINMOJIHATH NPUKUAKY M OIIEHKY PE3yJIbTaTa BEIYMCICHHM.
Pemiath TekcTOBBIE 3a1a4M apupMeTHICCKUM criocobom. Pemath
NpaKkTHYeCKHe 3aJa4u, COJCpXKAIlhe IPOICHTHI, JIOJTH, YaCTH,
BBIPQKAIOININE 3aBUCHMOCTH: CKOPOCTh — BpEMsl — PacCTOSHUE,
[[eHa — KOJIMYECTBO — CTOMMOCTh, OOBEM  pabOTHl — BpeMs —
MIPOU3BOIUTEIIBHOCTD TPY/IA.
Pa30uparthb peanbHbIe )KU3HEHHBIE CUTYaIINH,
(opmynupoBaTh UX Ha SA3bIKE MaTEMaTHKH,
HAXOIMTh pElICHUE, IPUMEHSS MaTeMaTUYECKUH amnmapar,
HHTEPNpPeTHPOBATH PE3YJIbTAT
Auaredpanyeckue OnepupoBaTh MOHSAITUSIMU: CTEIIEHb C IIEJIBIM TOKa3aTelIeM,
BbIPa:KeHH sl apuMeTHuyecKuid  KBagpaTHBII  KOpPEHb,  MHOTOYIJIEH,
(mpeoOpazoBaHue anredpanveckast JpoOb, TOKIECTBO.
anredpanvecKux BbINOJHATL OCHOBHBbIE [elCTBHUS: BBIIOIHATH PAcYEThl IO
BBIPAXKEHUI, dopmynam, mnpeoOpa3oBhIBATH Liejdble, APOOHO- palMOHAIBHBIC
JOTTYCTUMBIE BBIPQKEHUS U BBIPKEHUS C KOPHSIMU, PEAU30BHIBATh Pa3IOKEHHUE
3HAYCHUS) MHOTOYJIEHA Ha MHOXHUTEIH, B TOM YHCIE C HCIOJIb30BAaHHEM

q)OpMy.TI Pa3HOCTH KBaApATOB HW KBaJpaTa CYMMbI U PA3HOCTHU,
HaxoJuThb




JIOTTYCTUMBbIE 3HAUEHUSI IEPEMEHHBIX U1 TPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEM.

MoneanpoBaTth ¢ MOMOIIBI0 GOpMYI peabHbIe IPOLECCH
U SABJICHUS

D yHKIUH
(moctpoenwue,
CBOWCTBA N3Y4YEHHBIX
yHKUHM;
rpaduueckoe perieHme
YPaBHEHUH U UX

CUCTEM)

OnepupoBaTb NOHATHAMM: QYHKINA, TpaduK QyHKINH,
HYJIU QYHKINH, TPOMEXKYTKH 3HAaKOIOCTOSHCTBA,
POMEXYTKU BO3pacTaHusl, yObIBaHUsI, HAauOOJIbILIEEe U
HauMEHbIIee 3HaYCHUs] PYHKIUH.

AHa/IM3UPOBATh, CPABHUBATH, 00CY’K1AaTh CBOKCTBA
GyHKIMHA, CTPONTB UX TpadUKU.

OnepupoBaTh NOHATHAMM: IIPSIMas IPONOPLUUOHAIBHOCTb,
oOparHas IPOMOPIMOHAIBHOCTD, JIMHEHHAS (DYHKITUS,
KBaApaTuyHas QyHKIUs, mapadoia, rurnepooa.
Hcnonb3oBaTh rpapMKH U1 ONPEAEICHUS CBONUCTB,
IPOLIECCOB U 3aBUCUMOCTEH, JUIsl peLCHUs 3a7a4 U3 APYTUX
y4EOHBIX ITPEIMETOB U PeaIbHOM KU3HU; MO/IeJIMPOBATh

C IIOMOIIBIO Fpa(i)I/IKOB PE€aJIbLHBIC IPOUCCCHI U SABJICHUA.
Bblpa)l(aTb (l)OpMyJIaMI/I 3aBUCUMOCTH MCXKAY BSIIMYNHAMU

OBILEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME
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PABOYAS ITIPOI'PAMMA YUYEBHOI'O KYPCA
«'EOMETPHUS» B 7-9 KIIACCAX

MHOACHUTEJIBHASA 3AIINCKA

['eoMeTpus Kak OJIMH W3 OCHOBHBIX Pa3/eiIOB IIKOJIbHOM MAaTEMATUKH, UMEIOIIHUI CBOEH LIENIbIO
oOecreunTh M3y4YCHHE CBOWCTB M pa3MepoB (Uryp, WX OTHOMICHWH W B3aMMHOE PaCIOJIOKEHUE,
ONUpPAETCS Ha JIOTUYECKYIO, JI0Ka3aTeIbHYIO JHHHUIO. LIeHHOCTh M3yueHUs Te€OMETpUHU Ha ypOBHE
OCHOBHOTO 001Iero o0pa3oBaHUsS 3aKIOYacTCS B TOM, YTO OOYJAIONIMICS YYUTCS IPOBOIUTH
JIOKa3aTelIbHbIe PACCYXXJCHUsS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHHS, JOKa3bIBaTh WCTHHHBIC
YTBEPKJICHHS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYKICHUS
«OT MIPOTHUBHOTO», OTJIMYATh CBOMCTBA OT NMPU3HAKOB, (JOPMYIMPOBATH OOpPATHBIC YTBEPKICHHUS.

BTopoii IeHHOCThIO M3y4YEHUsI TEOMETPUHU SIBIIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa MpH
pelIeHUN KaK MaTEeMaTHYECKUX, TaK W TMPAKTHMUYECKHX 3a7ad, BCTPEUAIONIUXCS B PEATbHON >KU3HH.
OOyyaromuiics T0JKEH HayYUThCsl ONPECIUTh T€OMETPUUYECKYIO (DUTYpPY, ONKCATh CJIOBAMM JAHHBIH
4epTEéX WIM PUCYHOK, HAWTH IJIOMIA[b 3€MEIBHOTO YJYacTKa, pacCYUTaTh HEOOXOAMMYIO JIUHY
OTITOBOJIOKOHHOTO KaleJsi Wik TpeOyeMble pa3Mephl rapaxka Jjisi aBTOMOOUIIsE. DTOMY COOTBETCTBYET
BTOpasi, BBIYHCIHUTENbHAS JIMHUS B W3yYeHUH TeoMmeTrpuu. [lpu pemeHun 3amad MpakTHIECKOTO
XapakTepa OOy4YaIOIIHMICS YYUTCA CTPOUTh MaTEMaTUYECKUE MOJIENH PEATbHBIX JKHU3HEHHBIX
CUTYaIINH, MPOBOJUTH BRIUUCIECHHUS U OIICHUBAThH JICKBATHOCTH TIOJIYUEHHOTO pe3yibTaTa.

KpaitHe BaxkHO mMOAUEPKUBATH CBSI3M TE€OMETPUU C JPYTMMH Y4eOHBIMU HpeaMeTamu,
MOTHBHUPOBATh HCMOJIb30BaTh OMpPENEICHUS T'€OMETPUUECKUX (QUryp U MOHATUN, TEMOHCTPUPOBATH
MIPUMEHEHHE TMOJIYYEHHBIX YMEHUN B (M3UKE U TEXHUKE. JTU CBSA3M Haubosiee SpKO BUIHBI B TEMax
«Bekropsy, «TpuroHomerpudeckue cooTHoOMEHUs», «Metoa koopauHat» u «Teopema ITudaropar.

VY4yeOnpii kypc «l'eoMeTpus» BKIIOYACT CJCAYIONIUE OCHOBHBIC PAa3CNbl COJCPIKAHUS:
«['eomerpuueckue GUrypsl U UX CBOWCTBay, «l3MepeHue reoMeTpuyecKux BEeIUUUH», «JlekapToBbl
KOOPJUHATHI Ha TIOCKOCTUY, «BeKkTopsl», «/{BrkeHus miaockoctuy, «IIpeobpazoBanus moaoous.

OOmiee 4yuciio 4YacoB, PEKOMEHJOBAHHBIX JUIsI HW3y4eHHs Yy4eOHOTO Kypca
«'eomerpusi», — 204 yaca: B 7 kimacce — 68 gacoB (2 yaca B Helen0), B 8 kimacce — 68 gacos (2
yaca B HeJel0), B 9 kimacce — 68 yaco (2 yaca B HEZIEIO).



COJEPKAHUE OBYYEHUA

7 KJIACC

Hauanshsie nonstus reometpun. Todka, IpsiMasi, OTpE30K, JIyd. Yo Buel yrios.
Beprukanbable u cMexHbIe yribl. buccekrpuca yria. Jlomanas, MHOTOyroisHuK. [lapamiensHOCTs U
NEPIEHIUKYIISIPHOCTD MPSAMBIX.

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOWCTBa OCeBOW cuMMeTpuu. Ilpumepsl cuMmmerpun B
OKPY’KaIOILIEM MHPE.

OcHOBHBIE TOCTPOEHHS C MOMOIIBIO LUPKYJISs U JuHelku. TpeyronbHUK. Bbicota, meanana,
OucceKTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 PAaBHOCTOPOHHUI TPEyroJIbHUKU. HepaBeHCTBO TpeyroabHUKA.

CpoiicTBa U NpU3HAKU PaBHOOEIPEHHOIO TpeyroybHUKa. [Ipru3Haku paBeHCTBA TPEYTrOJIbHUKOB.

CpoiicTBa U NpU3HAKK NapaielbHbIX NpsAMbIX. CymMMma YIJIOB TpeyrojbHHKA.
Bremnue yribel TpeyroiabHuKa.

[IpssmoyronbHblii  TpeyroabHUK. CBONCTBO  MeauMaHbl  MPSMOYTOJIBHOTO TpPEYyroJibHHKa,
MIPOBEAEHHON K rUIoTeHy3e. [Ipu3Haku paBeHCTBA MPSAMOYTOJIbHBIX TPEYTrOJIbHUKOB. [IpsMOyronbHbIi
TpeyroJbHUK ¢ yriiom B 30°.

HepaBencrBa B reoMeTpuu: HEpPaBEHCTBO TPEYroJIbHHWKA, HEPABEHCTBO O JJUHE JIOMaHOM,
TeopeMa o OoJIbIIeM yriie U OOJIbIIeH CTOpOHE TpeyrodbHUKa. [leprenuKynsipyu HaKJIOHHASL.

I'eomerpuueckoe Mecto ToueK. buccekrpuca yria u cepelMHHBIN MepIeHINKYIIp K OTPE3KY Kak
reOMEeTPHYECKHUE MECTa TOUEK.

OKpyXHOCTb U KPYT, XOp/Ia U IUAMETP, UX CBOMCTBA. B3anmMHOE pacnoyioxkeHrne OKPYKHOCTH U
npsamoil. KacarenbHas u cekymass K OKpyxkHOCTH. OKpY)KHOCTb, BIHCaHHas B yroJ. Brnucannas u
ONMCaHHAasl OKPYKHOCTHU TPEYTOJIbHUKA.

8 KJIACC

UYerbipéxyronpuuku. [lapamienorpamm, ero mnpu3Haku U cBodcTBa. YacTHble ciaydau
napajuieJiorpaMMoB  (MPSIMOYTOJIbHUK, poMO, KBaapar), MX NpU3HAKW U cBoicTBa. Tpamerwus,
paBHOOOKas Tparnenus, e€ cBoiicTBa u npusHaku. [IpsmoyronbHas Tpaneuus.

Meron ynBoenus wmeauanbl. llentpanbHas cummerpusi. Teopema aseca u Teopema o
MIPOMOPLIUOHAIBHBIX OTPE3KaXx.

CpenHue TMHUU TPEYroJibHHUKA U Tparneuuu. LlenTp Macce TpeyrojibHUKA.

[TogoGue TpeyronbHUKOB, Ko3duuuent nomodus. I[lpusHaku mMOHOOHS TPEYroJLHUKOB.
[Ipumenenue mogoous MNPy perIeHUH MPaAKTUIECKHUX 3aa4.

CpoiictBa miomaneil reoMmerpuueckux ¢uryp. Dopmynbl Ui JIOMAAM TPEYTrOJIbHHKA,
napajuienorpamma, pom6a u Tpanenui. OTHOIIEHUE TUIoIaiel oI00HBIX GUTYP.

Brruncnenue miomaseil TpeyroJibHUKOB U MHOTOYTOJBHUKOB Ha KJIeTyaToi Oymare.

Teopema I1udaropa. [Ipumenenue teopemsl [Indaropa npu perieHnn NpakTHYECKUX 3ajay.

CuHyc, KOCHMHYC, TaHI€HC OCTpOTO yIJa HpSIMOYrOJbHOTO TpeyronbHuka. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXIeCcTBO. TpuroHomerpudeckue ¢(ynkumuu yrioss 30°, 45° u 60°.

Brincansble U IeHTpalIbHBIE YTJIbI, YTOJI MEX/y KacaTelbHOM U XOpJ0oH. YTIIbl MEeX1y XOpJaMH 1
CeKylIMMHU. BrucaHHple M ONMCaHHbIE YETHIPEXYTOJbHUKH. B3anMHOE pacroyiokeHHe JIBYX
okpyxHocteil. Kacanue okpyxxHocteit. O01ue kacaTelbHbIe K IByM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tanreHc yrioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
@DopMyIbl TPUBEICHHSL.



Pemenue tpeyronpHukoB. Teopema KOCHMHYCOB M Te€OpeMa CHUHYCOB. PellleHne NpakTHYecKux
3a]1a4 € UCI0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue nonobus. [logo0ne cOOTBETCTBEHHBIX 3JICMEHTOB.

Teopema 0 mHpou3BENEHUU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEICHMM OTPE3KOB CEKYILIHX,
TEOpeMa O KBaJipaTe KacaTeJIbHOM.

Bekrop, ninuHa (Moayiib) BEKTOpa, COHAIPABIEHHbBIE BEKTOPBI, IPOTUBOIOJIOKHO HaIlpaBJIEHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpAllMM HaJ BeKTopamu. PaznoxeHue
BEKTOpa M0 JIBYyM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BEKTOpa. CkanspHoe
IIPOM3BEACHUE BEKTOPOB, IPUMEHEHHUE JUIsl HAXO0XACHUS JUIMH U YIJIO0B.

JlekapTOBBl KOOpAMHATBl HA  IUIOCKOCTH. YPaBHEHHMs IIPIMOM W OKPYKHOCTH B
KOOpJMHATaX, epeceyeHrne OKpYKHOCTEH U NpAMbIX. MeTo 1 KOOpAMHAT U €ro MpUMEHEHHE.

[IpaBunbHBIE MHOTOYroJIbHUKH. [[nuHA OKpyXHOCTH. ['pamycHas W paavaHHas Mepa yria,
BBIUHCIICHUE JJIUH YT OKpYyX)HOcTel. [Inomanp kpyra, cekTopa, CErMeHTa.

JIBUKEHHsI TJIOCKOCTM M BHYTPEHHHE CUMMeETpuUu (uryp (seMeHTapHble MpeICTaBICHMUS).
[TapannensHbiii nepeHoc. [ToBopoT.

HNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yiabTaThl OCBOEHHS MPOTpaMMbl Y4eOHOTO Kypca K KOHIy OoOydeHus B 7
KJ1acce:

Pacnio3naBath M3yueHHbIE reOMeTpHUUecKue (DUTYpBI, ONPEENIATh UX B3aUMHOE PacrojIokKeHHe,
n3o0paxaTb TeoMeTpudyeckue (Urypbl, BBINOJHATH UYEPTEXKHU MO YCIOBHIO 3a1auu. M3mepsrsb
JIMHEWHBIE W YIVIOBbIE BeJNWYMHBL. Pemare 3amauyu Ha BBIYMCIEHHME JUIMH OTPE3KOB M BEJIMYMH
YIJIOB.

Henate TpyOyl0 OLIEHKY JIMHEWHBIX U YIJIOBBIX BEIMYMH MPEIMETOB B pEANbHON JKU3HU,
pa3MepoB MPUPOJHBIX OOBEKTOB. PaznuuaTh pasmepbl 3TUX OOBEKTOB MO NOPSAIKY BETHUUHBI.

CTpouTh 4epTekKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbcsl MpU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIIOJIb30BATh NPU3HAKU WM CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBLHUKOB IPU PELICHUU 33]ad.

[IpoBOANTB JIOTHUECKHE PACCYKICHHS C UCIIOJIB30BAHUEM F€OMETPUUECKHX TEOPEM.

[Tonp30BaTbCcsl MpU3HAKAMU PABEHCTBA MPSMOYIOJIBHBIX TPEYrOJIbBHUKOB, CBOUCTBOM MEIUAHBI,
MPOBEAEHHON K THIIOTEHY3€ MPSAMOYrOJIbBHOTO TPEYTrOJbHUKA, B PELICHUU F€OMETPUUYECKUX 3a]aU.

Onpenenars napaieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT ¢ HUMH
cekymas. OnpenensaTh NapauieIbHOCTh IPSMBIX C IOMOILBIO PABEHCTBA PACCTOSIHUI OT TOYEK OJIHOM
MPAMOM J0 TOYEK IAPYTrOU MPSIMOM.

Pemats 3a1aun Ha keTuaToit Oymare.

[IpoBOIUTH BBIUKCICHHS W HAXOAWTh YHCIOBbIE M OYKBEHHbIE 3HAUEHUS VYIJIOB B
F€OMETPUUECKHUX 3aJadyax C HUCIHOJIb30BAHUEM CYMMBl YIJIOB TPEYTOJbHUKOB W MHOTOYI'OJIbHUKOB,

CBOMCTB YriioB, 06pa3OBaHHLIX IIpu MepeCCUCHU N ABYX
apaJiICJIbHBIX TPAMBIX ceKymeﬁ. Pemate MMPAKTUYCCKUC 3aJa4YM Ha HAXOXKIACHHUC YIJIOB. Brnanets
ITOHATUEM TCOMETPUICCKOT'O MECTa TOYCK. YmMmertb ONpCACIATh

OUCCEKTPUCY YIJla U CePeAUHHBIN NEPIEeHTUKYIISIP K OTPE3KY KaKk FT€OMETPUUYECKHE MecTa
TOYEK.

@opMynMpOBaTh OINPENEICHHUSI OKPY)KHOCTM M Kpyra, XOpAel W JUaMeTpa OKPYXKHOCTH,
[I0JIb30BAaThCSl MX CBOMCTBAMH. YMETh IPHUMEHATh O3TU CBOMCTBA IIPH PEIICHUU 3a]ad.

Brnaners nmoHATHEM ONMCAaHHOM OKOJIO TPEYTOJIbHHKA OKPY)KHOCTH, YMETb HAaXOJWUTb €€ IIEHTP.
ITonp3oBaTbes pakTaMu 0 TOM, UTO OMCCEKTPHCHI YIIIOB TPEYroJbHUKA MEPECEKalOTCsl B OJHOM TOUKeE,
1 0 TOM, YTO CEPEIUHHBIE NEPIEHIUKYISAPBI K CTOPOHAMTPEYTOJIbHUKA MIEPECEKAIOTCS B OJHOM TOUKE.

Bnagerp  moHsATHEM ~— KacaTENbHOM K OKPY)KHOCTH, II0JIb30BaTbCs  TEOPEMOMH O



NEPIEHIUKYJIIPHOCTU KacaTeJIbHOW U paauyca, IPOBEAEHHOIO K TOUKE KaCaHUsl.

ITonp30BaTbCs MPOCTEUIIMMHA T€OMETPUYECKUMH HEPABEHCTBAMHM, IIOHUMATh UX IPAKTUYECKUN
CMBICIL.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKUE ITIOCTPOCHNUS C IIOMOIIBIO LUPKYJIS U JINHEUKU.

[IpenmeTHble  pe3yibTaTbl  OCBOEHHMsS  NIporpamMMmbl  yd4eOHOro  Kypca K KOHILY
oOyueHus B 8 Kjacce:

Pacrio3naBaTe OCHOBHEIE BH/IbI quI)IpéXYTOJH)HI/IKOB, HUX 3JICMECHTHI, IIOJIb30BAThCANX CBOMCTBaMHU
MIPU PEIICHUH T€OMETPHUYECKHX 3a/1a4.

[IpuMeHsTh CBOICTBA TOUKM IE€PECEUEHHUS] MEIUaH TPEYroJibHUKA (LIEHTpa Macc)B PELICHUH
3azad.

Biagetes moHATHEM CpenHEN JMHUM TPEYTrOJbHUKA M TpalelHH, NPUMEHSITbh MXCBOMCTBA IpHU
peumieHun  reoMerpuyeckux — 3anmad.  [losmb3oBarbes Teopemon - Q@ameca M TeopeMod O
MMPONMOPHHUOHAIIBHBIX OTPE3KaAX, IPUMCHATD UX IJId PCIICHUA ITPAKTUYCCKUX 3a1a4.

[IpuMeHsTh NpU3HAKY TOA00HS TPEYroJIbHUKOB B PELLIEHUU T€OMETPUUYECKUX 3a/1a4.

[Tome3oBatbest Teopemoit [Mudaropa s pemieHns TE€OMETPHUYSCKHX M MPAKTUYSCKHX 3ajad.
CTpOI/ITI) MaTEMAaTUYCCKYI0O MOJECIb B IPAKTHYCCKUX 3aJadax, CaMOCTOATCIBHO A€JIaTbhb ‘—IepTé)K u
HaxXO0JUTb COOTBETCTBYIOIUC NJIMHBI.

Bnamerp TOHATHMSMHM CHHyca, KOCHHYCa M TaHTEHCa OCTPOTO yrila MPsIMOYroJLHOTO
TPECYroJbHUKA. TTonp30BaThCS STUMHU HOHATHSIMH AT pEIICHU IMTPAKTUYCCKUX 3a/1a4.

BoruncnsaTe (pa3auMuHbIMHM clOCO0aMM) IUIOIIAAb TPEYTOJbHUKA M IUIOHIAJAM MHOTOYTOJIBHBIX
¢uryp (mMoaB3ysich, TI€ HEOOXOIUMO, KaIbKyIATOpoM). I[IpuMEHSATh TOJydYeHHBICE YMEHHS B
MPaKTUYECKUX 3aauax.

Bnagers MOHATHAMM BIMCAHHOTO M LEHTPAJIbHOIO YIJa, MCIOJIb30BaTh TEOPEMBIO BIIMCAHHBIX
yriaax, yriiax Mexay XopAamu (CeKylMMHU) U Yrile MEeXIy KacaTelbHON U XOpJOW MpHU pEeHIeHUU
reOMETPUUYECKUX 3a/1ay.

Bnagerp mnOHSATHEM OMNHMCAHHOTO YETHIPEXYTOJbHHUKA, TPUMEHSITH CBONCTBA OIMHCAHHOIO
YeThIPEXYTOJIbHUKA MPU PELICHUH 3a/1a4.

[IpuMeHsTH MoJydeHHbIe 3HAHUS Ha MPAKTUKE — CTPOUTH MaTeMaTU4YeCKHe MOJCIH ISl 3a1ad
peaibHOM JKM3HM U  MPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHHS C IPUMEHEHHEM MOJ00us U
TPUTOHOMETPHH (I10JIb3YSACH, I'/Ie HE0OX0UMO, KaJIbKYIATOPOM).

Hpe,[[MeTHLIC pPe3yJIbTaTbl OCBOCHHSA IIPOIPaMMbI yqe6H0r0 KypCa K KOHLY O6y‘~IeHI/I${ B 9
KJ1acce:

3HaTh TPUTOHOMETPUYECKHE (PYHKIMU OCTPBIX YIJIOB, HAXOJAUTh C MX MOMOIIBIO Pa3nYHbIC
3JIEMEHTBl  IPSAMOYTOJIBHOTO  TPEYrojbHMKAa («pEIIeHHUEe TNPSIMOYTOJbHBIX  TpPEYrOJbHUKOBY).
Haxomuth (C HOMOILIBIO KalbKyNATOpa) JJIMHBI M YIVIBI JJI HETAOJMYHBIX 3HAUCHHH.

[Tonp3oBaTbes (GopMynamMu NMPHUBEAEHUS M OCHOBHBIM TPHUTOHOMETPHUECKUM TOXKAECTBOM JUIS
HAaXO0XJAECHUS COOTHOIIEHUN MEXy TPUTOHOMETPUUECKHMH BEJIMUYNHAMM.

Hcnonp30BaTh TEOpEMBl CUHYCOB M KOCHHYCOB JJISl HAXOXKIEHHUS PaA3JIUYHBIX DIIEMEHTOB
TPEYroJIbHUKA («peIIeHUe TPEYTOJIbHUKOBY), IPUMEHATh UX MPH PEIIEHMH N'eOMETPUYECKHX 3a/1ay.

Brnaners mnonsaTHsAMH TpeoOpa3zoBaHMs 10J00MS, COOTBETCTBEHHBIX OSJIEMEHTOB MOJOOHBIX
¢uryp. Ilonb3oBaTbcs CBONWCTBAMM MOAOOMS MPOU3BOJNBHBIX (DUTYP, YMEThb BBIUUCIATH JJIMHBI U
HAXOJUTh YIJbl Y MOA0OHBIX Guryp. IlpuMeHsTh CBOMCTBA MOMOOMA B  NMPaKTHMUYECKMX  3ajayax.
YMeTh NpUBOJIUTH TNPUMEPHl MOJAOOHBIX  (DUTYPB OKpYXKAIOIIEM MHUDE.

[lonb3oBaTbcsl TeopeMamMM O IIPOU3BENEHUU OTPE3KOB XOpA, O IPOU3BEACHUHM OTPE3KOB
CEKYIIUX, O KBaJpaTe KacaTeJIbHOM.



[Tonp30BaThCa BEKTOpAaMH, IOHUMATh MX T€OMETPUYECKUNA U (PU3NYECKUN CMBICI, IPUMEHAThH UX
B PEIICHUH T'€OMETPHUECKUX M (U3UUECKUX 33a1ad. [IpuMeHsTh cKalsipHOEe MPOU3BEICHHE BEKTOPOB
JUIS HAXOXJAECHUS JUIMH U YIJIOB.

[Tonb30BaTbCst METOOM KOOPJIMHAT Ha IUIOCKOCTH, IPUMEHSATH €TI0 B PELIEHUH T€OMETPUUECKUX
U IPAKTUYECKUX 3a/1ay.

Bnagerp NOHATHSAMHM TPaBUIBHOIO MHOIOYTOJIbHMKA, JUIMHBI OKPYXKHOCTH, JUIMHBI JAYyTd
OKPY)KHOCTH M PaJMaHHOM MEpbI YIila, YMETh BBIUUCIATH IUIOLIAAb Kpyra u ero yacrei. I[lpumensrs
IIOJIyYE€HHBIE YMEHUS B IPAKTUUECKUX 3a/1a4ax.

Haxonuth ocu (Miaum LEHTPBI) CUMMETpUU (QUIYp, HIPUMEHATH JBUKEHUS IIJIOCKOCTU B
MPOCTEUIINX CITydasix.

[IpuMeHsTH MoJydeHHbIE 3HaHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHYEeCKHe MOJACTU IS 3ajad
peaJibHOM JKM3HM U TPOBOJUTH COOTBETCTBYIOIME BBIUMCIEHMS C IPUMEHEHHEM MO00us U
TPUTOHOMETPUYECKUX (QYHKIHH (TONIb3YACh, I'/Ie HEOOX0UMO, KAJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue pazzena |KosmuectBo OcHoBHOE OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Yy4arOLIUXCSI
(TemnI) Kypca 4acoB COJEPIKAHUE
[Ipocreiie reoMeTpuyecKue 14 [Ipocreitmme @®opMyJMPOBATH OCHOBHBIE MOHATUA U onpeneneHus. Pacno3naBarb
burypel W WX  CBOWCTBA. T€OMETPUYECKUE U3y4YEHHblE TeOMETpHUYecKue (QUTypbl, ONpeAeassTb HX B3aUMHOE
3mepeHue  reoMeTpHuYecKUX OOBEKTHI. PacmoJIoKeHNE, BBIMOJIHATHUEPTEXK M0 YCIOBUIO 3a/]auu.
BEJIMYUH MHOTOYTOTHHUK, IIpoBoauTh TPOCTEHIIE TOCTPOCHUS C TIOMOIIBIO IUPKYIS WU
JIOMaHasl. JIMHEWKH.
CMmexHbIe u U3mepsaTs JMHEWHBIE © YIJIOBBIE BEIUYMHBI TEOMETPHUECKUX U
BEPTUKAJIbHbIE YIJIbI. MPAKTHYECKUX 0OBEKTOB.
Pa6ora OmnpeaensiTh «Ha IJ1a3» pa3Mepbl peabHbIX 00bEKTOB,
C  NOpPOCTEHIIMMU NMPOBOIAUTH TPYOYIO OLIEHKY UX Pa3MEpOB.
YEepTEKAMH. PemaTe 3a1a4n Ha BEIYKMCIICHUE JUIMH OTPE3KOB U BETUYMHYTJIOB.
M3mepenne nuHelHbIX W | Pemarh 3amaud  Ha B3aWMMHOE PACIIOJIOKCHHE
YTJIOBBIX BEIMYUH, | TEOMETPUYECKHUX PUTYD.
BBIYHCIIEHHE OTpe3koB M | IlpoBoauTh  KiIacCUPUKAIUIO  YIJIOB, BBIYHCIATH
YIJIOB JUHEWHbIE W YIJOBBIE  BEIWYUHBI, IPOBOAUTH
HE0OXO0UMBIE JJOKa3aTelbHbIE PACCYKICHUSI.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHUS T€OMETPUHN
TpeyrosbHUKN 22 [lonatue o paBHBIX Pacno3naBaTh mapel paBHBIX TPEYTOJBHUKOB HAa TOTOBBIX YEPTEkKAX (C

TPEYroJIbHUKax U

yYKa3aHUEM IIPU3HAKOB).




HEpPBUYHbIE
IpEJICTaBICHUS

0 paBHBIX (Qurypax.
Tpu [IpU3HaKa
paBeHCTBa
TPEYTrOJIbHUKOB.
[Ipu3nakn  paBeHCTBa
IPSIMOYTOJIHBIX
TPEYTrOJIbHUKOB.
CBOHCTBO MeIUaHEl
MPSIMOYTOJILHOTO
TPEYroJbHUKA,
MIPOBEAEHHOMN

K TUIIOTEHY3E.
PaBHOOepeHHBIC u
PaBHOCTOPOHHHE
TPEYrOJbHUKH.
[Ipu3Haku ©  CBOICTBa
paBHOOEPEHHOTO
TPEYroJIbHUKA.
HepaBencra B
F€OMETPUHU.
[IpssmoyronpHbII
TPEYroJbHUK C YIJIOM B
300

BeiBoauTh ciencTBUs (PaBEHCTB COOTBETCTBYIOIIMX 3JIEMEHTOB) U3
PaBEHCTB TPEYTOJIbHUKOB.

®opMyaIHPOBATh OIPEIECICHUA: OCTPOYTOJBHOIO, TYHOYTOJIBHOTO,
IIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO, PaBHOCTOPOHHETO
TPEYrOJIbHUKOB; OMCCEKTPUCHI, BBICOTBHI, MEIWAHBl TPEYrOJIbHUKA,
CEpEIMHHOTO NEPIEHANKYIIAPA OTPE3Ka; IEPUMETPA TPEYTOJIbHHKA.
®opmynupoBaTh  CBOIICTBA W  MNPU3HAKU  PABHOOEIPEHHOIO
TPEYTrOJIbHUKA.

CTpouThb uepTexu, pemaTsb 3a1a4M C MOMOUIbIOHAX0K/IEHUSI PaBHbBIX
TPEYTOJIbHUKOB.
IIpumensaTs  npu3HAKK

paBEHCTBA  MPAMOYTOJBHBIX

TPEYrOJbHUKOB B 337a4ax.
Hcnonb3oBath U(pOBBIE peCypCh I MCCIeI0BAHUS
CBOMWCTB M3y4aeMbIX (QUTYP.

3HAKOMUTBCSA C MCTOPHUEH Pa3BUTUSA FTEOMETPUU




[lapajuienpHbIE TIPSIMBIE, CyMMa
YIJI0B TPEYTOJIbHUKA
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[TapamiensHble  npsMBbIE,
ux cBoiictBa. Hakpect

JexKalue,
COOTBETCTBCHHBIC u
OJIHOCTOPOHHHE  YTJIBI,
00pa3oBaHHbBIC

npu nepeceYCHUH
napauiCIbHBIX MMPAMBIX
CEKYIIICH ). [TpuznHak
MapaJUICIEHOCTH  TIPSIMBIX
qyepes PaBEHCTBO

paccTosiHuii  OT  TOYEK
OJHOM MPSIMOM 10 BTOPOM
MPSMOM.

Cymma YIJIOB
TPEYroJIbHUKA.

Buemnue  yruimel
TPEYroJbHUKA

DopMyJIMPOBATH MOHATHE [1APAJUICIIBHBIX IIPSAMBIX,

HAXOJAUThb IIPAKTUYECKUE IPUMEPBI.

M3yuaTrs cBoiicTBa yrinoB, O0Opa3OBaHHBIX TMPH  IEPECEUYCHUU
napaulesibHbIX OpsAMbIX cekymed. IlpoBoauTs Jo0Ka3arejibCTBA
NapauIeIbHOCTH JIBYX HPSMBIX C MOMOUIBIO YIJIOB, OOpa30BaHHBIX IPU
MIEPECEUCHHUH 3TUX NPSIMBIX TPETHEH MIPSAMOIA.

Bor4ucasTs cyMMy yriioB TPEYTOJbHHAKA U MHOTOYTOJIBHHKA.
HaxoauTsp ynicioBble U OyKBEHHBIE 3HAYEHUSI YTIIOB

B F€OMETPHUUYECKHX 33J1a4aX C UCIIOJIb30BAHMEM TEOPEMO CyMME

YTJIOB TPEYIOJIbBHUKA ¥ MHOTOYI'OJIbHUKA.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHUSA T€OMETPUU

OKpYy)XHOCTb U KpYT.
['eomeTpuueckne
[TOCTPOCHHUS
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OkpyXHOCTb, XOpHa u
JTaMeTp UX CBONCTBA.
KacarennHas

K OKPYXHOCTH.
OKpy»XHOCTB,

BIIMCaHHAs B yrOJI.

®opMy/IHPOBATH ONpe/eJIeHUsl. OKPY)KHOCTH, XOpJbl, AUaMeTpa U
KacaTeJIbHOM K OKpyKHOCTH. M3yuyaTh HX CBOICTBa, NpHU3HAKH,
CTPOMTDH YEPTEKH.

HccnenoBarb, B TOM YHCIE HMCHOAB3YS HH(PPOBbIE pecypcehl:
OKPY’KHOCTb, BIIMCAaHHYIO B YIOJI; LEHTP OKPY)KHOCTH, BIIMCAaHHOW B
yroJI; paBEHCTBO OTPE3KOB




ITongtue o I'MT,
MIPUMEHEHUE

B 3a/1a4ax.
buccekrpuca u
CEepEOUHHBIN
MEePIEHUKYJISIP
KaKk  IE€OMETpPUYECKHE
MecCTa TOYEK.
OKpy>XHOCTb,
ONHCaHHasg  OKOJIO
TPEYroJbHUKA.
OKpyXHOCTB,
BITHICAaHHAs

B TPEYrOJIbHUK.
[Ipocreiimme
3a/1a4u

Ha IIOCTPOEHUE

KacaTeJbHbIX.
Hcnoan3oBats Meron ['MT s 1gokazarenbcTBa TEOPEM O
MEepPEeCeUeHN OWCCEKTPUC YIJIOB TPEYrOJbHUKA M CEPEIMHHBIX
MEPIECHINKYIISIPOB K CTOPOHAM TpeyroJibHUKAc nomoiiso ['MT.

OBiageBaTb  NMOHATUAMU

BOWCAHHOM Y  OIMCAHHOM

OKPY)XKHOCTEH TpEyroJbHUKa, HAXOAUTh IICHTPHl JITUX
OKPY>KHOCTEH.

Pemats OCHOBHBIE 3a]a4¥ HA MOCTPOEHHE: yrja, PaBHOTO JIaHHOMY;
CEePeIMHHOTO  TEPIEHIUKYIsipa  JAaHHOTO  OTpe3Ka;  IPsIMOi,

MPOXOJAIIEN dYepe3 [aHHYH TOYKYy M NEPIEeHIUKYISIPHOM JaHHOU
psIMOIi; OMCCEKTPHUCHI TaHHOTOYTJIa; TPEYTOJIbHUKOB

10 Pa3JINYHBIM 3JIEMEHTaM.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHUS T€OMETPUU

[loBTOpEHUE, 00o01eHue 4 [ToBTOpEeHue n | Pemars 3agaym Ha NOBTOpPEHME, WILIIOCTPUPYIOLIUE CBSI3U MEX]Y
3HAHUHN 000011eHNe OCHOBHBIX | Pa3IU4YHBIMH YacCTAMU Kypca

HOHATHUI U METOJIOB Kypca

7 Kknacca
OBILEE KOJIMYECTBO 68

YACOB I1O ITPOT'PAMME




8 KJIACC

HanmenoBanue pazzena | Konmdectso OcHoBHOE OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Yy4arOLIUXCSI
(Temsl) Kypca 4acoB coaepKaHue

UeTbIpEXYroJIbHUKH 12 [Tapannenorpamm, ero | HM3o0paxaTh M HAXOAMThb Ha YepTeKaX YEThIPEXYTOJbHUKU PA3HBIX
NMpPU3HAKM W CBOMCTBA. | BHJAOB M HMX DOJEMEHTh. @OpmMyJUpoOBaTh  ONpeae/IeHHs:
YactHble cllydyau | mHapajuiesorpamma, NpsSMOYrojibHHKa, poM0Oa, KBajpara, Tpareuuu,
rapajuieJIorpaMMOB paBHOOOKOMTpaIenuu, NpSIMOYroJbHOM Tpaneruu.
(mpsmoyronbHUK, pomO, | Jloka3piBaTh M HCIOJIL30BATH NPH pellleHMH 3aJa4 MPU3HAKH U
KBaJIpaT), UX MPU3HAKK U | CBOMCTBA: MapajulejorpamMma, NpsSMOYrojibHHKa, pomOa, KBajpara,
cBoiictBa. Tpanenus. Tpaneuuu, paBHOOOKONTpaneuu, NpsMOyroJbHOU Tparnenuu.
PaBHoGOKas u I[IpumeHsiTH MeTOA yIBOEHUS MEIUaHbl TPEYroJIbHHUKA.
PSIMOYTOJIbHAS Hcnonb3oBath 1UPPOBBIE PECYpChl Al UCCIETOBAHUSI CBOMCTB
TpaneIuu. H3y4aeMbIX (DUTYP.
Meron  yaBoeHus 3HAKOMUTBCA C MCTOPHUEH Pa3BUTUA FEOMETPUHU
MEUaHBI.
[entpanbHas
CUMMETpUs

Teopema ®aneca m Teopema o |15 Teopema @aneca wu IIpoBoauTL MOCTPOCHUHA C IIOMOILIBIO LMUPKYJISA U JIMHEUKHU C

IIPOINIOPIHUOHAJIBHBIX  OTPE3Kax,

110/100HBIE TPEYrOJILHUKH

TCOpCMa
) MMPONOPHHUOHAIIBHBIX

OTpe3Kax.
CpenHsass  nuHUSA
TPEyroJibHUKA.

UCNoJb30BaHue TeopeMbl daseca u TeopemMbl
0 IIPONOPLUOHATIBHBIX OTpe3Kax,
IIPONOPLUOHAIIBHBIN OTPE30K.

IIpoBoanTh Q0KA3aTEJBCTBO TOTO, YTO MEAMAHBl TPEYrOJIbHHUKA
NIEPECEKAIOTCA B OJTHOM TOUKE, U HAXOAUTH

CTPOUTH YEeTBEPTHIN




Tpaneuusi, e€ cpensss
JIUHUSL.

[IponopuuonansHbIe
OTPE3KH.

LenTp macc

B TPEYTrOJIbHUKE.
IloxoOnbIE
TPEYrOJbHUKH. Tpu
MpU3HaKa moaoous
TPEYrOJIbHUKOB.
[Ipumenenune

noa00ust

npu pereHnn

IMMPAKTUYCCKUX 3aaa4d

CBSI3b C LIGHTPOM MacC, HAXOAUTh OTHOLLIEHHE, B KOTOPOMMEIUAHBI
JIEJISITCS. TOYKOM MX IIEPECEUCHHUSI.

HaxoauTh 10100HBIE TpPEYroJbHUKM HA TOTOBBIX UYEPTEXKAX C
YKa3aHUEM COOTBETCTBYIOILMX IIPU3HAKOB MOA00MS.

Pematp 3agaum Ha 10J00HBIE TPEYrOJIBHUKH C IOMOIIBIO
CaMOCTOSITEIBHOTO TIOCTPOEHUS YEPTEKEW U HAXOXKJIECHUS MOJA0O0HBIX
TPEYrOJIbHUKOB.

IIpoBoauTs [0Ka3aTeJbCTBA C  KCHOJB30BAHMEM IIPU3HAKOB
Moa00us.

JokaspiBaTh Tpu TpHU3HAKa MOJO0US  TPEYrOJIbHHUKOB.
IlpumMeHsaATp  TMOJy4YEHHBIE  3HAHUA  IPU  PELICHUU
F€OMETPUYECKUX U MTPAKTUYECKUX 3a/a4.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHUSA T€OMETPUU

[Imomane. Haxoxnenue
[JI0IIaed  TPEYrOJbHUKOB U
MHOT'OYTOJIbHBIX ¢buryp.
[Tmomaau nogoGHBIX GUryp
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CBolicTBa IUIoIageu
reOMETPUUYECKUX

dburyp.

Dopmyabl IS
TUIOIIA N
TPEYroJbHUKA,
napasuiesiorpamma,
Tparneiuu.

Brraucnenue

IJIOIIAAeH CIIOKHBIX

buryp.

OgiaieBaTh NMEPBHYHBIMHU MpeACTABJIeHUsIMH 00 oOuIel Teopun
wiomaau (Mepbl), GopMyJIMPOBaTh CBOWCTBA IUIONIA/U, BBISCHSTH
WX HATJISTHBIA CMBICIT.

BeiBoauTh  QopMynbl  IJIOMAAM  MapauieorpaMmma,
TPEYroJibHUKa, Tpaneuuu u3  QOpPMYyJbl  IUIOMIAIN
psIMOYTOJIbHUKA (KBaJpaTa).

BoiBoauTh (GOPMYINBI TUIOIMIAIM BBIMYKIOTO YETHIPEXYrOJbHUKA
4yepe3 IUaroHaau M yroja Mexnay Humu. Haxonurs tuomanu ¢uryp,
M300paXEHHBIX Ha KJIET4aTo Oymare, HCIOJIB30BaTh pa3OueHue
Gburyphl Ha 4aCTH M TOCTpaUBaHUE.




[Mnomanmu duryp

Ha KjIeTyaTod Oymare.
IInomanu IO TOOHBIX
buryp.

3amaun

C  TPaKTHYECKUM
COJICpKAHUEM.
Pemmenue 3agau

C TIOMOIIBI0 MeETOoJa
BCIIOMOTATEIILHOM
IUIOIIA U

Pa30uparps npuMepnl KCIOJIB30BaHUS BCIOMOTATEIbHOMN IUIOIIAIN
JUISL peLIEHNs] TEOMETPUYECKUX 3a/1a4.

HaxoauTsp momaay nogo0HbIX GUIyp.

BhI4ucaATh TI0MAMN PA3IMYHBIX MHOTOYTOJIBHBIX Quryp. Pemars
3aJa4HM Ha IUIOIIA/b C IPAKTUYECKUM COACPKAHUEM

Teopema  Iludaropa
Havaaa TPUTOHOMETPHH

u

10

Teopema Iludaropa, u eé
MIPUMEHEHHE.
Onpenenenue
TPUTOHOMETPUICCKUX
GYHKIIUA OCTPOTO  yrja
MPSIMOYTOJIBHOTO
TPEYroJIbHUKA,
TPUTOHOMETPUYCCKHE
COOTHOILIEHUS

B MPSAMOYTOJIbHOM
TPEeYTroJbHUKE.
OcHOBHOE
TPUTOHOMETPUYECKOE
TOXJIECTBO

Hoka3piBaTh Teopemy Iludaropa, mucmosn3oBath €€ B
MPAKTUYECKUX BHIYUCIICHUSX.

®opMyIHpPOBaAThH OIPEIEICHHS] TPUTOHOMETPUUECKUX () YHKIU I
OCTpOTO YTjia, IPOBEPATH UX KOPPEKTHOCTb.

BbIBOOIMTH TPUTOHOMETPUYECKHUE COOTHOILIEHHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccienqoBaTh COOTHOLICHUS MEXAY CTOPOHAMH B MPSMOYTOJBHBIX
TpeyrojbHUKax ¢ yriamu B 45° u 45°; 30°

u 60°.

Hcnonb3oBath bopmyIbl pUBEICHUS u OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO JJIsl HAXOXXICHUS COOTHOIICHUN
MEXIYy TPUTOHOMETPUYECKUMU (GYHKUIUAMH PA3TUYHBIX OCTPBIX
VTJIOB.

I[IpuMeHATHh TOJIyY€HHbIE 3HAaHWA M YMEHHS TpU PEUICHUHU
MPaKTUYECKUX 3a/a4.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHUS TEOMETPUHI




Yruibl B OKPYKHOCTHU.
BrnucanHble W ONUCaHHbBIE
YEThIPEXYIOJIbHUKH.
KacarenbHble

K OKpyxHoctu. Kacanue
OKPYXHOCTEHN
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Bnucannsie "
LEHTPAJIbHBIE YIJIBI,
yroJI MEXKTY
KacaTeJIbHOM u
XOPJIOH.

Yrael  Mexay
XOpJIaMHu u
CEKYILUMHU.

Bnucannsie "
ONMCAHHBIE

YETBIPEXYTOJIBHUKH, WX
MIPU3HAKU U CBOMCTBA.
[Ipumenenne  3TUX
CBONCTB

npu pelieHun
FEOMETPUYECKUX

3ajad.

B3anmuoe
pacrnosioxxeHue IBYX
OKPYXHOCTEH, obmue
KacaTeJbHbIE.

Kacanue

OKPYKHOCTEHN

DopMyJIHPOBATH OCHOBHBIE OIIPECIICHHUS], CBSI3aHHbIE

C yIJlaMHU B Kpyre (BIIMCaHHBIN yroJi, LeHTpajbHbli yron). Haxoauts
BIIMCAHHBIE YIJIbl, ONHAPAOIINECS HA OJHY IYI'y, BBIYMCIATH YIJbl C
IIOMOILBI0 TEOPEMBI O BIIMCAHHBIX YIJaX, TEOPEMBbI O BIIMCAaHHOM
YETBIPEXYTOJIBHUKE, TEOPEMBI O LIECHTPAJILHOM YIJIE.

HccaenoBatb, B TOM 4YHCIE C TOMOIIBIO ITUPPOBBIX PECYPCOB,
BIIMCAHHBIE M ONMCAHHBIE YETHIPEXYTOJIbHUKH, BBIBOAUTH HX
CBOWCTBA U NPU3HAKHU.

Hcnosb30BaTh 3TH CBOWCTBA U MPU3HAKY IIPH pEIICHUU3a1a4




[loBTOpEHME, 00o0menune 4 [loBropenue ocHOBHBIX | Pemathb 3aiauM Ha NMOBTOPEHUE, WIIIOCTPUPYIOIIUE CBS3H MEXIY
3HaHUI HOHATHM W METOJOB | Pa3IMYHBIMH YaCTSIMH Kypca

KypcoB 7 U 8 KIaccos,
0000111eHNe 3HaHUI

OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME




9 KJIACC

HanmenoBanue paznena | KosmuecTtBo OcHoBHOE OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Y4arOIIUXCSI
(TemnI) Kypca 4acoB CONEPKAHUE

Tpuronomerpus. Teopemsl 16 Omnpenenenue ®opmyIHpoOBaTh ONpeaeeHUs TPUTOHOMETPUYECKUX (PYHKLINH

KOCHHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX TYIBIX U TIPSIMBIX YTJIOB.

Pemenue TpeyroiabHUKOB byukui yriaoB or 0[Jgo0 | BbIBoAMTB TEOpeMy KOCHHYCOB M TEOpPEMY CHHYCOB (C
18000. @opMynel | pagruycoOM ONMHCAHHOW OKPYXHOCTH).
MIPUBEIACHHUS. BoiBoauTh (hopMyJIbI /151 BHIYUCIEHUS IIOIIA/Iei
Teopema  KOCHHYCOB, ¢ HCHOJIb30BaHMEM TeopeM TpUroHoMeTpuM (dopMyna MIIOMIAIH
TE€OpeMa CUHYCOB. TpPEYrojbHUKa 4Yepe3 JABE CTOPOHBI M Yol MexXay HUMH, (Qopmyna
Pemenue IUIONIA/IM YETHIPEXYTOJIbHUKA Yepe3 €ro AUAaroHajJd M Yrojl MExIy|
TPEYroJIHbHUKOB. HUMH).
IIpakrudeckoe Pemiates TpeyronbHUKH.
IIPUMCHCHUC Pemarts npakTuyeckue 3a1a4m, CBOIAIIAECS
AOKa3aHHbIX TEOPEM K HAXOXJICHUIO Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA

[IpeobpazoBanue moA00usl. 10 [Tonstue OcBauBaTh NOHSITHE TIpeoOpazoBanHus mnoaodus. HcciaenoBaTh

MeTpI/I‘IeCKI/Ie COOTHOLICHUA

B OKPYKHOCTU

0  1peoOpa3oBaHUU
moxoous.

CooTBeTCTBEHHBIE
JIEMEHTBl  TOJOOHBIX
buryp.

Teopema

0  TPOW3BEACHHUU
OTPE3KOB  XOpI,
Teopema

OTHOILICHHE JIMHEHHBIX 3JIEMEHTOB (uryp mpu mnpeoOpa3oBaHUU
moxoous.

Haxonuth mpuMepbl MoJOOUS B  OKpYXKaroleH
JIEHCTBUTEILHOCTH.

BbIBOIMTH METPUYECKHE COOTHOIIEHUS MEXIy OTpPE3KaMu XOpi,
CEKYIIUX M KacaTeNbHBIX C HCIIOJH30BAaHHEM BIIMCAHHBIX YIJIOB H
MOI00HBIX TPEYTOJILHUKOB.

Pematp reomeTpuyeckue 3adauyd M 3aJaud U3 PEANbHOM JKU3HH C
MCIIOJIb30BaHNEM TIOJIOOHBIX TPEYTrOJIbHUKOB




0 IIPOU3BEICHUH
OTpPE3KOB CEKYILUX,
TeopemMa O KBaJpare
KacaTeJIbHOM.
[IpumeneHne B
peueHnun
reOMETPUUYECKUX
3a1a4

BekTops!
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Onpenenenue
BEKTOPOB, CIIO)KCHUE H
BBIYUTAHUE BEKTOPOB,
YMHOXEHUE BEKTOpa Ha
YHCIIO.

duzngecKuit u
F€OMETPUUYECKUN CMBICIT
BEKTOpOB. Paznoxenue
BEKTOpa o JIBYM
HEKOJUTMHEAPHBIM
BEKTOPaM.

Koopaunarst

BEKTOpA.

CkansipHoe
MIPOU3BEICHUE
BEKTOPOB, €T0

Hcnosb30BaTh BEKTOPBl KAK  HANPABIEHHBIE  OTPE3KH,
uceie0BaTh reOMETpUYECKHil (mepemenienne) u Gpu3nueckui
(cuna) cMbICIIbI BEKTOPOB.

3HaTh onpeaesJeHHsl CyMMBbl U Pa3HOCTU BEKTOPOB, YMHOKEHUS
BEKTOpA HA YMCJIO, HCCIEI0BATh I€OMETPUUYECKUN U (PU3HUECKUI
CMBICITBI 3THUX omepauuii. Pemars reoMerpuyeckue 3agadyu C
UCIOJIb30BAHUEM BEKTOPOB.

PackaabIBaTh BEKTOP 110 ABYM HEKOJIJIMHEAPHBIMBEKTOPAM.
Hcnoab30BaTh CKaJIIpHOE IPOU3BEACHUE BEKTOPOB,

BBIBOJMTh €I0 OCHOBHBIE CBOICTBA.

BbIuucasiTh CyMMY, Pa3HOCTh U CKAJIIPHOE ITPOU3BECHUEBEKTOPOB
B KOOpJMHATax.

IIpuMeHATh CKaJIsIpHOE NPOM3BEACHUE s HAXOXKACHUS JAJIUH U

yTJIOB




MIPUMEHEHUE
OIS HaXOXICHUS

JUIMH U YTJIOB.

Pemenne 3amaq

C TMOMOUIBKD  BEKTOPOB.
[IpumeneHnne BEKTOpOB I
pelieHus 3a1a4 GU3NKU

HeKapTOBBI KOOpJAWHATHEI Ha
IIJIOCKOCTH

JexapToBbI
KOOpJMHAThI TOYEK Ha
IJIOCKOCTH.

YpaBHeHHEe  TIPAMOM.
YpaBHeHue
OKPY>KHOCTH.
Koopaunater  TOYek
nepeceyeHus
OKPY>KHOCTHU u
MPSIMO.

Meton KoopAMHAT TpU
pelieHnn
FeOMETPUYECKUX 3ajad,
MPaKTHYECKUX3a1a4

OcBanBaTh NOHATHE TNPSIMOYTOJBHOM  CHUCTEMBI

KOOpJHMHAT, JEKapTOBBIX KOOPAUHAT TOYKH.

BouiBoauTh ypaBHEHHE NMPAMON U OKPYKHOCTU. BbIaeJasTh MOJHBIN
KBaJpaT Ul HAXOXKACHMS LIEHTpa W paanyca OKPYXKHOCTH IO €€
YPaBHEHHUIO.

Pemiate 3a1auM Ha HAaxOXXJEHUE TOYEK IMEPECEYEHUS MPSAMBIX H
OKpPYXKHOCTEH C TIOMOLIbIO Meroda KoopauHar. HMcmosb3oBaTh
CBOMCTBa yrjaoBoro ko3¢ ¢uiueHTa NpsIMOUIIPH PEIICHUU 3aad, IS
OIIpENIETICHUs PACIOJIOKEHUS TPSIMOI.

IIpuMeHATh KOOpPAMHATBI IIPHU  PEUICHUU TEOMETPUYECKUX U
MPaKTUYECKUX 3ajad, i1 IOCTPOCHHUS MAaTeMaTUYeCKUX MoJelen
peanbHBIX 33734 («METOJ KOOPIUHATY).

[Honb30BaTbest i1  TOCTPOEHUST U MCCIIEJOBAaHUMN
1u(POBBIMU PECypCaMHu.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHUS T€OMETPUU




[IpaBuibHBIE
MHOTOYTOJIbHUKH. JlJinHa
OKPYXHOCTH M IIJIOIIA/h
Kpyra.

Breruucnenue moraaei

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucno [J. JliunHa
OKPYXXHOCTH,  JIyTH
OKPY>KHOCTH.
Pagnannas  mepa
yria.

[nomane Kpyra,
CEKTOpa, CETMEHTa

®opMyIHpPOBaTh OIPEAEICHUE NPAaBUIbHBIX MHOTOYTOJIbHUKOB,
HAX0IMTh ux 2ieMeHThl. [loab3oBaTbCcsi MOHATHUEM  JUIMHBI

OKPYXXHOCTH, BBE/IEHHBIM c IIOMOILIBIO IIPaBUJIbHBIX
MHOT'OYTOJIbHUKOB, OIpeaeJATh YUCIIO [, JNIMHY AYTM U PaAUaHHYIO
Mepy yria.

IIpoBoauTs mepexoa OT paaWaHHOW Mephl YIuIa K

rpagycHON U Ha00OpOT.

OmnpeneasaTs MI0MAAL Kpyra.

BoiBoauTh (hopmyiibl (B rpasycHON U pajuaHHON Mepe) s JUIHH
JIyT, TJIOMIAJEH CEKTOPOB M CETMEHTOB.

Boriuncaars muoman  Guryp, BKIIOYAIOMIMX — AJIEMEHTHI
OKPYKHOCTH (KpyTa).

HaxoauTts mioniaay B 3a1a4ax peaibHON KU3HU

JBHKEHUS IIOCKOCTH

IMoustTne o0 IBWKEHUU
IUIOCKOCTH.
[TapannenbHbId
MEPEHOC,  MOBOPOT
[Ipumenenue

IIPU PEIlIeHUH 33124

Pa3oupars npuMepbl, WUIIOCTPUPYIOLIUE  MOHATHS

JIBYOKCHUSI.

@ opMyJIHPOBATH OIPEICIICHHS MMapauIeIbHOTO MIEPEHOCa, IOBOPOTA U]
0CeBOI cuMMeTpuH. BBIBOIUTH UX CBOWCTBA, HAXOUTH HETIOIBHKHBIC
TOYKH.

HaxoauTh [IEHTPBI M OCH CHMMETPHH MNPOCTEHIINX (QUryp.
IIpuMeHsTH MapaUICTbHBINA IEPEHOC U CUMMETPHIO MPH PELICHUU
reOMETPHYCCKHX 3a1a4 (pa30ouparh MPUMEPHI).

Hcnoan30BaTh s MOCTPOCHUS U HCCICIOBAHUUN IHUPPOBBIC

pecypchl

[ToBTOpEHME, 0000I11IeHHE,

CHCTeMaTHU3alus 3HaHU!

[ToBTOpEHNE OCHOBHBIX
HOHATHUHI U

OnepupoBath MNOHATHAMM: GUrypa, TOYKa, MpsMas, Yroi,
MHOTOYT'OJIbHUK, paBHOOEIPEHHBINH U paBHOCTOPOHHHIH




METOJIOB KypcoB 7-9
KJIaccoB, 0000IeHne u
cUCTeMaTHU3alIus
3HaHUMU.

[Ipocrenmme
reoMeTpuueckue (urypbl
u 170.4 CBOMCTBA.
N3smepenune
T€OMETPUYECKUX
BEITUYMH.
TpeyroibHUKH.
[TapannensHbie u
TepIEHANKYSPHBIC
psIMBIE.

OKpYyXHOCTb U  KpYT.
['eomerpuueckue
MOCTPOEHUSA. YTJIbI

B OKPYXHOCTH.
Bnucanneie u
OIIMCaHHbIE
OKPYXHOCTH
MHOTOYT'OJIbHUKOB.
IIpsimast u
OKPYXHOCTb.
YeThIpEXYrOIbHUKM.
Bniucanneie

TPEYrOJbHUKH, MIPSIMOYTOJIbHBIT TPEYTOJIbHUK, MeJMana,
OuccekTpuca M BBICOTAa TPEYrOJbHUKA, MapajuleJorpamm, pomo,
NPSIMOYTOJIBHHUK, KBaJparT, Tpamemus; OKPYKHOCThb, KacareibHas;
pPaBEHCTBO W TMoA00Me (Uryp, TPEyroJIbHHUKOB; MapauieIbHOCTh U
NEPICHIUKYISIPHOCTh TPSIMBIX, YTOJ MEXKIY MPSIMBIMHU, CHMMETPUS
OTHOCHUTEIILHO TOYKH ¥ TIPSIMOW; JUIMHA, PACCTOSIHUE, BEIMYMHA yIJIa,
II011a/lb, IEPUMETP.

HUcnoan3oBarhb dopmyJni: nepuMerpa u TIOIIA N
MHOTOYTOJIHUKOB, JUIMHBI OKPY>KHOCTU W IUIOIIATU Kpyra, 00bEMa
PSIMOYTOJIBHOTO Napasuiesenunesa.

OnepupoBaTh  NOHATHSAMM:  TPSIMOYIOJIbHAs  CHCTEMa
KOOPJMHAT, BEKTOp; MCHOJb30BaTh OJTH IOHATHS  JJIs
MPEJICTABICHUS JaHHBIX W PEIICHUS 3ajad, B TOM YHCIE U3
JIPYTUX y4eOHBIX TPEIMETOB.

Pematp 3agaum Ha MOBTOPEHHE OCHOBHBIX MOHSITHH, WILTIOCTPALIUIO
CBSI3€M MEXIy pa3IMYHBIMU 4YacTsIMU Kypca. BelOmparb metonx s
pelIeHus 3a1a4H.

PemaTth 3aaa4u 13 NOBCEIHEBHOM KU3HU




n OIIMCAaHHBIC
YETBIPEXYTOJIbHUKMU.

Teopema Iludaropa wu
Hayaja TPUrOHOMETPHUH.

Pemenne 00X
TPEYroJIHLHUKOB.
[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanus
TJTIOCKOCTH.

JIBIKEHUSI. TTomoOwue.
Cummerpus.

IInomans. Brraucienue
IUIOLIACH. ITmomanu
noA00HBIX (UTyp.
JexapToBbI
KOOpAMHATHI  Ha
IUIOCKOCTH.

Bekropsl

Ha IIJIOCKOCTH

OBILEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME
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PABOYAS TPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

MHOACHUTEJIBHASA 3AIIUCKA

B coBpemeHHOM IM(pPOBOM MHUpE BEPOSTHOCTh M CTATHCTHKA NPUOOPETAOT BCE OOJBIIYIO
3HAYUMOCTb, KaK C TOYKM 3pPEHHUS MPAKTUYECKUX MPUIOKEHUH, TaK U MX POJU B 0Opa3oBaHMH,
HEOOXOIMMOM KaX/JIOMy 4YeloBeKy. Bo3pactaer uumcio mnpodeccuii, MpH OBIAJCHUN KOTOPBIMHU
TpeOyeTcsi xoporras 06a30Basi MOJATOTOBKA B 00JaCTH BEPOSTHOCTH M CTATHCTUKH, TaKas MOJrOTOBKA
Ba)KHA JJIs IPOJOJDKEHUS 00pa30BaHUsI UJIA YCIIEITHOM Mpo(ecCHOHaTbHON Kaphephl.

Ka)K)IBII\/JI YCJIOBCK MOCTOAHHO MPHUHUMACT PCHICHUA Ha OCHOBC MMCIOIMIUXCA Yy HErO JaHHBIX. A
JIIsL 000CHOBAHHOTO NPUHATHA PEHICHUSA B YCIOBHAX HEAOCTAaTKa HIIN n30BITKA I/IH(l)OpMaHI/II/I
HE00X0IMMO B TOM YHCJIE XOPOIIO C(OPMHPOBAHHOE BEPOSTHOCTHOE M CTATHCTUIECKOE MBIIIUICHHE.

NmenHo modTOMYy OCTpO BCTajma HEOOXOJAMMOCTh CPOPMUPOBATH y  OOYy4arOUIUXCS
(YHKIIMOHATIBHYIO TPAaMOTHOCTb, BKJIIOYAIOIIYI0 B ce0si B KaueCTBE HEOTHEMJIEMOM COCTaBIISIOIIEH
YMCHHUEC BOCIIPUHUMAThL U KPUTHUYCCKU aHAJIU3UPOBATH I/IHCI)OpMaIII/IIO, MMPpEACTAaBJICHHYIO B PA3JIMYHBIX
¢bopMax, MOHMMATh BEPOATHOCTHBIM XapakTep MHOTHMX pealbHBIX MPOLIECCOB M 3aBHCHUMOCTEH,
MTPOU3BOIUTH IPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4e€OHOM Kypce C OCHOBHBIMM IMpPHUHIIMIIAMU cOOpa, aHalIM3a U IMPeICTaBICHUS
JaHHBIX W3 pa3IHYHBIX cdep KHU3HH OOImEecTBa M TOCyIapcTBa MPHOOIMIaeT OOyJarommxcs K
oOLIECTBEHHBIM HHTepecaM. M3ydueHne OCHOB KOMOMHATOPHKM pa3BHUBAET HABBIKM OpraHU3alluu
nepebopa U mojcuéra 4WcCiIa BApUAHTOB, B TOM 4YHUCJIE B MPUKIAIAHBIX 3aJadyax. 3HAKOMCTBO C
OCHOBaMHU TeopuH TpadoB co3MaET MaTEeMaTUYCCKUI dbyHIaMEeHT TUTSt dbopMupOBaHUS
KOMITETEHIMI B o0nacTu MHPOpPMATHKU M IMUQPPOBBIX TexHouorwil. [Ipm H3ydyeHHH CTAaTUCTUKU U
BEPOSITHOCTH 00O0TalaloTcs MpeACTaBIeHUS 00yJalOIIUXCsl O COBPEMEHHOM KapTHHE MHpa U METOJax
€ro uccienoBaHus, GopMupyeTcs NOHUMAaHUE POJIM CTATUCTUKU KaK UCTOYHHKA COLIMAIBHO 3HAYMMOMN
nH(OPMALIUY U 3aKIIAJbIBAIOTCS OCHOBBI BEPOSATHOCTHOTO MBILIUICHUS.

B cooTBeTcTBHM C JaHHBIMU LEISIMH B CTPYKTYypE MpOrpaMMmbl y4eOHOTO Kypca
«BeposATHOCT ¥ CTaTHCTUKA» OCHOBHOTO 00IIero oOpa3oBaHMsI BBIAEICHBI  CIEAYIOIIHE
coJiepkarenbHO-MeToquueckue JuHuu: «[IpencraBieHne AaHHBIX M ONMCATeNbHas CTAaTHCTUKAY,
«BeposTHOCTBY, «DneMeHThl KOMOMHATOPUKWY», «BBeaeHue B Teoputo rpadosy.

Copepxanne nunuu «lIpeacrapneHue JaHHBIX U OMHCATEIbHAs] CTATHUCTHUKA» CIY)KHT OCHOBOM
i GOpMUPOBAHUS HABBIKOB pabOThl ¢ MH(pOpMAIIMEH: OT YTeHUsS U UHTEpHpeTanuu WHGopMaluy,
MpeJICTaBJICHHONW B Ta0nMIax, Ha AMarpaMMmax urpadukax, 10 cOopa, MpeAcTaBICHHs U aHajIu3a
JAHHBIX C HCIOJIb30BAHUEM CTATUCTUYECKHX XapaKTepUCTUK CpeqHUX U paccenBaHus. Pabortas c
JaHHBIMU, OOydJaroIiuecs ydaTcsi CUUThIBAaTh U HUHTEPIPETHPOBATh JaHHBIC, BBIIBUTATh,
apryMEHTUPOBaTh M KPUTUKOBATh MPOCTEHIIME TUIMOTE3bl, PA3MBIIUIATh HaJ (aKkTopamu,
BBI3BIBAIONIUMH HM3MEHYHUBOCTh, M OIICHMBATh WX BIHUSHHE Ha paccMaTpUBaeMble BEIMYUHBI U
MIPOLIECCHI.

VHTYUTHBHOE Npe/ICTaBlIeHHE O CIIy4alHON M3MEHYMBOCTH, MUCCIIEJOBAHUE 3aKOHOMEPHOCTEH U
TEH/ICHIIUI CTAaHOBUTCS MOTHUBHUPYIOLIEH OCHOBOM Al M3Y4eHHUs TEOPUHU BeposATHOCTEH. bombimoe
3HaYeHHE UMEIOT MPAKTUYECKHE 3aJlaHMsl, B YAaCTHOCTH OMBITH C KJIACCHUYECKUMH BEPOSTHOCTHBIMU
MOJIEISIMH.

[loHsiTe BEPOSTHOCTH BBOAWUTCS Kak Mepa IMpaBIonoaodus ciydaitHoro coOwitus. Ilpu
U3yYeHUH Y4eOHOTOo Kypca oOydaromuecss 3HAKOMSTCS C MPOCTEHIIMMU METOJAaMU BBIYUCIICHHS
BEPOSATHOCTEH B CIIy4alHBIX HKCIIEPHUMEHTaX C PaBHOBO3MOXKHBIMHU AJIEMEHTApPHBIMH HCXOJaMH,
BEPOSATHOCTHBIMH 3aKOHAMH, MO3BOJISIOIIMMYU CTaBUTh M pelIaTh 0oJiee CIOXKHbIE 3a7a4u. B yueOHBbIi



KypC BXOJAT HadaJbHbIC MMPEJICTABICHHUIO CIyYailiHbIX BETMYMHAX M UX YUCIOBBIX XapaKTEPHUCTUKAX.

B pamxkax y4e0HOTO Kypca OCYILIECTBIIAETCS 3HAKOMCTBO 00yyaromuxcs ¢
MHO>KECTBAMH W OCHOBHBIMH ONEpPAlMsIMM HAJ MHOXXECTBAMH, pPAcCMATPUBAIOTCS IMPUMEPHI
NPUMEHEHHsI Ul peIleHUs 3ajad, a TaKKe HCIOJB30BaHHUS B JIPYTUX MaTeMaTHUYECKUX Kypcax H
y4eOHBIX MpeIMeTax.

B 7-9 kmaccax m3ydaercsi y4eOHBIH Kypc «BepoOsSTHOCTb M CTAaTHCTHKa», B KOTOPBIA BXOJISAT
pazgensl: «lIpencraBnenne AaHHBIX W ONMUCATEIbHAs CTATUCTHKAY,
«BeposaTHOCTBY», «D1eMEeHTb KOMOMHATOPUKNY, «BBeneHNe B TEOPUIO rpadoB».

OOmiee 4yuciio 4YacoB, PEKOMEHJOBAHHBIX ISl HW3y4eHHS Yy4eOHOTO Kypca
«BepositHocTh U cratuctukay, — 102 vaca: B 7 kimacce — 34 yaca (1 ywac B Hezeno),B 8 Kitacce —
34 yaca (1 yac B Henenmo), B 9 kitacce — 34 yaca (1 gac B HefieIio).

COJAEP/KAHUE OBYYEHUA
7 KJIIACC

[IpencraBnenne MaHHBIX B BHUJE TaOnWIl, auarpamMm, rpaduKoB. 3aroTHEHUE
TabJIML, YTE€HHE U TMOCTpOEHHE AuarpamMMm (CTOJIOMKOBBIX (CTONOYATHIX) M KPYrOBbIX). UTeHue
rpaduKOB peanbHBIX MporeccoB. M3Bnedenne nHGOpMAIUN U3 TUarpaMM U TaOJIAIl, UCTIOJB30BaHUE U
WHTEPIIPETAIUS JTaHHBIX.

OmnwmcartenpHas CTaTUCTHKA: cpeaHee apudmMeTmueckoe, MenuaHa, pa3Max, HauOoiblee M
HauMEHbIIIee 3HaYCHHS HA0Opa YUCIIOBBIX JaHHBIX. [[puMepsl ClTyqaitHOHN3MEHUNBOCTH.

CrnydaifHBI HKCIIEPUMEHT (OMBIT) W clydaiiHoe coObiTHe. BepostHocTs W wactoTa. Posb
MaJOBEpPOSITHBIX M TPAKTUYECKH JOCTOBEPHBIX COOBITUH B MpUpoAEe U B obmiectBe. MoHeTa u
UrpajgbHasi KOCTb B TEOPUHU BEPOSATHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepmnHbl. Uucio pédep W cymMmapHas CTENEHb BEPIIUH.
[IpencraBnenune o cesa3Hoctu rpada. Llenu u nukiel. [lytu B rpadax. O6xoxn rpada (dilnepoB myTh).
[Ipencrasnenune 06 opueHTHpoBaHHOM rpade. Pemenue 3amauc momomibio rpados.

8 KJIACC

IIpencraBnenue faHHBIX B BUJIE TaOIUL, JUarpaMm, rpadukoB.

MHOX€eCTBO, 37IEMEHT MHOKECTBA, NOMHOKeCcTBO. Onepanuu HajJl MHOKECTBaMU: 00beJUHEHNE,
nepeceueHue, JonojsHeHue. CBoiicTBa omepanuil  HaJ MHOXXECTBAMM: IEPEMECTUTENBHOE,
COYeTaTesIbHOe, pPaCHpeleNuTeNbHoe, BKIOYeHHs. Vcrosib30BaHue Trpaduyeckoro mnpeacTaBiIeHUs
MHOKECTB JUIsl OIIMCAHUsI pealIbHBIX ITPOLIECCOB U SIBJICHUM, IPU PELICHUH 3aj1ay.

W3mepeHue paccenBaHus JaHHBIX. Jlucriepcus M CTaHAAPTHOE OTKJIOHEHUE YHMCIOBBIX HAOOPOB.
Jluarpamma paccenBaHusl.

OneMeHTapHble cOObITHS cilydaiiHOoro ombiTa. CiyuaiiHble coOblTus. BeposTHocTH COOBITHIA.
OnbITEl C PaBHOBO3MOKHBIMU 3J€MEHTapHbIMU COObITUAMU. CiydailHbli BbIOOp. CBsI3p MEXAY
MaJIOBEPOSTHBIMM M NPAKTUYECKU JIOCTOBEPHBIMU COOBITHSMUB IPUPOJIE, OOIIECTBE U HAYKeE.

JepeBo. CBOMCTBA AEPEBBEB: €AMHCTBEHHOCTD ITyTH, CYIIECTBOBAHNUE BUCSYEH BEPIUUHBI, CBS3b
MEX]ly YMCIIOM BepLIUH U ynciaoM pédep. [IpaBuiio ymHoxeHus. Pemenue 3a1a4y ¢ momoIpto rpagos.

[IpoTuBomnosnoxkHsle coObiTHs. Jnarpamma Oinepa. OObeinHEHHE U NepecedeHue COOBITHIL.
HecoBmecTtHble coObiTusi. Dopmyna ClI0KEHUs BeposTHOCTEH. YclloBHas BeposTHOCTh. IIpaBuio
yMHOXeHus. HezaBucumble coObiTus. IlpenctaBnenue skcepuMeHTa B BHJE JiepeBa. Pernenue
3alad  Ha HaXOXKJIEHUE BEPOSATHOCTENC MOMONIBIO JAEPEBA CIy4ailHOTO SKCIEPUMEHTA, AUarpaMmm
Oiinepa.



9 KJIACC

[IpencraBnenue JaHHBIX B BUJIE TAOIUI, UarpaMm, rpauKkoB, HHTEPIIPETAUs JaHHBIX. UTeHHE
U TIOCTPOCHHUE TaOIUI], JUarpamm, rpauKoB 10 peaabHbIM JaHHBIM.

[TepecranoBku u (akropuan. Coderanus u yucio coueranuii. Tpeyronpuuk Ilackans. Pemenne
3aJ1a4 C UCII0JIb30BAHUEM KOMOMHATOPUKH.

I'eomerpuueckasi BepoATHOCTh. CnydailHBIA BBIOOp TOYKM H3 (UTYPHI HA MIOCKOCTH,
13 OTpE3Ka U U3 AYT'M OKPYKHOCTH.

Ucnpitanue. Yenex u Heynada. Cepust ucnbITaHui 70 nepBoro ycrexa. Cepusi MCHBbITaHUN
bepnynnu. BepositHocTH coObITHI B cepun ucbITaHUM bepHyiu.

CnyvaiiHast BeTMYMHA M paclpesiesieHHe BepoATHOCTeH. MaremaTH4ecKoe OXHIaHue U
mucnepcus. Ilpumepsl MareMaTM4ecKoro OKHUAaHUS KaK TEOPETHYECKOrO0 CpPEAHEr0 3HA4YCHHUs
BEJINYMHBI. MaTeMaTH4eCKOe OKUJaHNE U TUCIIEPCHS CIIy4allHOM BEJIMYMHBI «YUCIIO YCIIEXOB B CEpUU
ucnbiTaHui beprymnm».

[Tonsartue o 3akoHe 60abIINX UKcel. M3MepeHne BepOSITHOCTEH C IIOMOTIBIO YaCTOT.
Ponb u 3HaueHune 3akoHa OOJIBIIUX YKCET B IPUPO/IE U OOIIECTRE.

HNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yiabTaThl OCBOEHHS IMPOTpaMMbl Y4eOHOTO Kypca K KOHIy OoOydeHus B 7
KJ1acce:

Yurars nHopMannio, MpeACTaBICHHYIO B Ta0IMIIaX, HA JuarpaMMax, MpeiCTaBiIsITh JaHHBIC B
BH/IC TaOJIHII, CTPOUTH JUArpaMMbI (CTOJIOMKOBBIE (CTOJIOUAThIC)H KPYrOBhIE) IO MacCUBaM 3HAYEHUH.

OnwuchIBaTh U MHTEPIPETUPOBATH PEATbHBIC YUCIIOBBIE TAHHBIE, TPEICTABICHHBIC B TAOIHUIIAX,
Ha quarpaMmmax, rpadukax.

Hcnonw3oBaTh A ONKWCAaHUS  JAHHBIX ~ CTATUCTHYECKHE  XapaKTEPUCTUKH:  CpEIHEe
apupMeTHIECKOe, MeTiaHa, HanOoJIbIlIee M HAUMEHBIIIEEe 3HAYCHUS, pa3Max.

WmeTh mipefcTaBieHHEe O CIIy4aiiHON M3MEHYMBOCTH Ha MPUMEPAx IeH, (PU3MYECKUX BEITUYHH,
AHTPOIIOMETPHYECKUX JaHHBIX, UMETh MPEJICTABICHHE O CTATUCTUYCCKON YCTOHYUBOCTH.

[IpenMeTHbIe pe3yabTaThl OCBOEHHS IMPOTpaMMbl Y4eOHOrO Kypca K KOHIy oOydeHus B 8
KJjiacce:

W3Bnekarh u npeoOpa3oBbIBaTh MH(YOPMAIIHMIO, IPEACTABICHHYIO B BUJE TaONUIl, AUArpaMM,
rpaduKoB, MPEICTaBIATh JaHHBIE B BUJE TaOIUII, JUArpamMmm, rpauKoB.

OnucelBaTh JaHHBIE C TMOMOIIBIO CTATHCTUYECKHX TOKa3aTelled: CpeqHUX 3HAYCHHH U Mep
pacceuBaHus (pa3Max, TUCIEPCUs U CTAaHAAPTHOE OTKIOHEHHE).

Haxonuth 4YacToThl YHCIOBBIX 3HAUEHUH U YaCTOTHI COOBITHI, B TOM 4YHUCIE IO
pe3yinbTaTaM U3MepeHU U HaOII0ACHUN.

Haxonuth BepoATHOCTH CIy4ailHBIX COOBITHI B OIBITaX, 3Has BEPOSITHOCTH AIIEMEHTapPHBIX
COOBITHIA, B TOM YHCIIE B OTMBITaX C PAaBHOBO3MOKHBIMH JIEMEHTAPHBIMUACOOBITUSIMU.

Hcnonb3oBath rpaduyeckue MOJENH: JEPeBO CIy4alHOTO 3KCIEpUMEHTa, TuarpaMMsbl Diinepa,
qHCIIOBas mpsimasi.

OnepupoBaTb MNOHATHSAMHU: MHOXECTBO, IIOJMHOKECTBO, BBINIOJHATh  ONEpPAallUM  HAJ
MHO)KECTBAMHU: OOBEIUHEHHE, TepeceueHne, IOMOJHEHNEe, MEPEeYUCIATh DSJIEMEHTHl MHOXECTB,
MPUMEHSATh CBOMCTBA MHOKECTB.

Hcnonb3oBath rpadguueckoe MpeacTaBlIeHne MHOXKECTB M CBS3CH MEXAy HUMU JJIsl OMUCAHUS
MIPOLIECCOB U SBJICHUH, B TOM YHCJIE MPU PEIICHUH 33]a4 U3 IPYTUX YIeOHBIX MPEAMETOB U KYpCOB.



[IpenmeTHbie pe3ynbTaThl OCBOCHHUS MPOTrpamMMbl y4yeOHOro Kypca K KOHIY oOydeHus B 9
KJ1acce:

W3BnekaTh U mpeoOpa3oBbIBaTh WH(GOPMAILHIO, TPEACTABICHHYIO B PAa3JIMYHBIX UCTOYHHUKAX B
BUJIe TaOJHII, TUarpaMm, rpadukoB, MPEACTABIATh JaHHbIEC B BUAE TaOIHIl, AUarpamMmm, rpaukoB.

Pemate 3a1a4u OpPraHN30BaHHBIM nepedopom BAPUAHTOB, a TaKXKe C
HCI0JIb30BAHNEM KOMOMHATOPHBIX IPABUII U METOJOB.

Hcnonp30Bathk onucaTeabHble XapaKTEPUCTUKU JUIsI MACCUBOB YMCIIOBBIX JAHHBIX, B TOM YHUCIE
CPEIHHE 3HAYECHUS U MEPbl PACCCUBAHMSL.

Haxonuth 4acTOThl 3HAYEHMH W YacTOTHI COOBITHS, B TOM YHUCIE MOJIB3YSACh pPE3yIbTaTaMH
MIPOBEIEHHBIX U3MEPEHUN U HAOIIOCHUM.

Haxonutb BEepOsSTHOCTH CIy4allHbIX COOBITUM B M3yYEHHBIX ONBITAX, B TOM YHCIIE B OIbITaX C
PaBHOBO3MOXKHBIMHM 3JIEMEHTAapPHBIMU COOBITUSIMH, B CEpHUSAX HCHBITAHUHN 0 NEPBOrO ycrexa, B
cepusiX UCIbITaHuK bepHymn.

Nmete mpencraBieHue O CIy4ailHOM BEJIMYMHE M O pacHpeiesieHuu BepoATHocTel. Mmets

MIPEACTABICHUE 0 3akoHe  OoJbIIMX  YWUced KaKk O MPOSBIECHUU
3aKOHOMEPHOCTH B CIy4alHONW M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIbIIMX YHCEN

B IIPUPO/JIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue pazaena |KosmuectBo OcHOBHOE conepKaHne OcHOBHBIE BUJIBI JCATEIHBHOCTH 00YJarOITUXCS
(Temsl) Kypca 4acoB

[IpencraBieHune qaHHbBIX 7 [IpencraBnenune naHHbBIX OcBauBaTh COCOOBI TIPEICTABJICHUS] CTATUCTUYECKUX
B Ttabmuuax. IIpaktuueckue JAHHBIX ¥ YACITIOBBIX MACCUBOB
BBIYUCJICHUS TI0  TaOJIMYHBIM C TMOMOIIBI0 TaOMUI] U JUarpaMM C HCIHOJb30BAaHUEM
JTAHHBIM. N3Bneuenue " aKTyaJbHBIX M BOXHBIX JAHHBIX (AeMorpaduyeckue JaHHBIC,
HHTEpIpeTanus TaOJIMYHBIX MIPOU3BOJCTBO IPOMBIIUIEHHON U CEIbCKOXO03HCTBEHHOU
naHHbIX. [IpakTuyeckas pabota MIPOJIYKITNH, OOIIIECTBEHHBIEH TTPUPOTHBIC SIBICHHS).
«Ta0auue. H3yuarp ™meToabl palbOThl C TAaOMMYHBIMUA |
['paduueckoe rpa@uueckuMu  MPEACTABICHUSMU  JaHHBIX C
IPEACTABICHUE JAaHHBIX B MOMOUIBI0  IMPPOBBIX  pPEecypcoB B  XoJze
BH/JIE KPYTOBBIX, MPaKTHYECKUX paboT
CTOJIOMKOBBIX (cTronbuaThIX)
JarpaMm. Yreuue u
MIOCTPOEHUE ANarpaMM.
[Tpumepsl neMorpaguueckux
JUarpaMm.
[IpakTuueckas pabota
«/Inarpammbn»

OnucarenpHas CTaTUCTUKA 8 UucnoBeie HaOopsl. CpenHee OcBauBaTh NOHSITHSI: YUCIOBOH HaOOp, Mepa LEHTPaIbHOU
apudmeruyeckoe. TeHAeHUuu (Mepa IeHTpa), B TOM  4YHCIE CpeaHee

Menauana yncaoBoro Habopa.

apI/I(l)MeTI/I‘leCKOG, MEauaHa.




Y CTORYMBOCTD Me/IUaHbI. OnucpiBaTh CTaTUCTHYECKHE JaHHBIE C  IOMOIIBIO
[IpakTnueckas padbora cpeaHero apu(gpMeTH4ecKoro U MeIuaHbl. PemaTe 3aqaun.
«Cpennue 3HayeHUs». | M3y4aTh CBOIMCTBa CpelHUX, B TOM YHCIE C
HauGonpimee W HauMeHbIIEE | MOMOMNIBI0  MH(POBBIX  PECYpCcoOB, B  XOHC
3HAQUYEHHS YHUCJIOBOTO  Halopa. | MpaKTHYECKHX padorT.

Pazmax OcBauBaTh TOHATHS. HauOoNbIIee ¥ HaWMEHbIIEE
3HAuEHUs YMCIOBOIO MAacCHBa, pa3Max.

Pematp 3agaum Ha BbIOOp crioco0a onucaHusl JTaHHBIX

B COOTBCTCTBHHU C HpHpOI[OfI JaHHbIX W LEIAMHU

HCCIIeI0BaHUs

Cny4aliHasi ”3BMEHYUBOCTD 6 Cnyvaiinas M3MEHYHUBOCTh OcBauBaTh NOHATHSI: YACTOTA 3HAYCHUN B MACCUBEJAHHBIX,

(mpumepsl). YacTtoTa 3HaUECHUN TPYNIIUPOBKA JAHHBIX, TUCTOTpaMMa.

B MaccuBe JaHHBIX. CTpouTth 1 aHAJHM3UPOBATH TUCTOIPAMMbI, NMOAOUPATH

['pynnupoBka. IO IXO TSI I niar TPYIITUPOBKH. OcBauBathb

['ucrorpammsi. rpaduueckue MpeaAcTaBICHUS Pa3HbIX BUIOB CIydailHOUN

[TpakTrueckas pabora WU3MEHUYUBOCTH, B TOM YHUCIIE

«Cny4daitHasg U3MEHUYUBOCTb)» C noMOmBK HUMPOBBIX PECYPCOB, B XOJ€

MPAKTHYECKON pabOThI

Benenue B Teopuro rpados 4 I'pad, Bepmmna, pedpo. OcBauBaTh mousATUsi: rpad, BepmuHa rpacda, pedpo rpada,
[IpencraBnenue 3agauun CTeTeHb (BaJICHTHOCTh BEPIIUHBI), LI€TIb U [IUKJI.
¢ mnomomipio Tpada. CremneHpb OcBauBaTh NOHATHS. TMYTh B rpade, SUIEPOB MyTh, 00XO]
(BaJIGHTHOCTb) BEPIIMHBI. rpada, OpUeHTHUPOBAHHBIN Tpad.
Uucno pébep u cymmapHas Pemars 3a5a4m Ha IOKWCK CyMMBI CTENIEHEW BEPILIMH

CTCIICHb BCPIINH. HCHB )51




ITUKIT. [Tyte B rpade.
IIpencraBinenue O  CBA3HOCTH
rpada. OO6xom rpada (ditepoB
yTh).

[IpencraBnenue

00  OpUEHTHPOBAHHBIX
rpadax

rpada, Ha mouck oOxoxa rpada, Ha TMOUCK IyTeH B
OpPUEHTUPOBAHHBIX rpadax.

OcBanBaTh cnoco0bl IPEICTABICHU 3a/1a4 U3 Kypcaaureopsl,
FEOMETPUH, TEOPHUH BEPOATHOCTEH, JAPYrMX HPEIMETOB C
noMOIbI0 TpadoB (KapThl, CXEMBI, JJIEKTPUUYECKHE LIEIH,
(GyHKIMOHAIbHBIE COOTBETCTBUS) Ha IPUMEPAX

BeposTHOCTP W 4acTOoTa
CITy4aifHOTO COOBITHS

CrydaiiHbI ONIBIT U CITy4allHOE
coObiTHe.  BeposTHOCTH M
4acToTa COOBITHSI. Poss
MaJIOBEPOSITHBIX U TTPAKTUYECKH
JTIOCTOBEPHBIX  COOBITHIA B
npupojie u

B oOmecrBe. MoHera u
urpajgbHasi KOCTh B TEOpUHU
BEPOSITHOCTEH.

[TpakTuueckas paboTa
«YacroTa BbITIaZICHUS OpiIay

OcBauBaTh MNOHATHS: CIY4YallHBII ONBIT W CIy4alHOE
coObITHE, MAaJOBEpPOSITHOE M MPAKTUYECKH JOCTOBEPHOE
coObITHeE.

HN3yuyarb 3HAUMMOCTh MAaJIOBEPOSITHBIX COOBITUH B
pHpoJie ¥ 00IIecTBE Ha BaXKHBIX IPUMEpax

(aBapuu, HecyacTHbBIE  CiIy4ad, 3alldTa I[EepCOHAIBHOU
nH(popMalnu, epeaada JaHHBIX).

M3yyarp posib  KIACCHMYECKHX  BEPOSTHOCTHBIX
Mozeneil (MoOHeTa, WrpalbHas KOCTb) B TEOPHH
BEPOSITHOCTEHA.

Ha6aoaath M M3y4yaThb 4YacTOTy COOBITMM B MPOCTHIX
SKCIIEPUMEHTaX, B TOM 4YHCIE C T[OMOILIBI0 LU(PPOBBIX
PECYPCOB, B XO/JI€ MPAKTUYECKOM pabOTHI

O06o001menue,
CHUCTEMaTH3alMsl 3HAHUI

IIpencrasnenue JAHHBIX.
OnucarenpHas CTaTHCTHUKA.
BeposatHocTs CIIy4aiiHOTO
COOBITHUS

IHoBTOPATH U3ydEHHOE U BLICTPAMBATL CUCTEMY3HAHUM.
PemaTe 3a7a4u Ha NIPEACTABICHUE U ONMCAHUE JAHHBIX
C TOMOIIBIO H3YYEHHBIX XapakTepucTuk. O0cCyKaaTh
NpUMepbI CIydaiiHbIX COOBITHH,




MaJIOBEPOSITHBIX U NPAKTHYECKHU JTOCTOBEPHBIX CIIy4alHBIX
COOBITHI, UX POJIH B IPUPOJE U )KU3HUYEIIOBEKA

OBILEE KOJIMYECTBO
YACOB IIO [TPOTPAMME
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8 KJIACC

HaumenoBanue pazaena |KonmuectBo OcHOBHOE cOonepKaHNe OcHOBHBIE BUIBI JCATEIHHOCTH OOYHAOIINXCS
(Tembl) Kypca 4acoB

[loBTOpeHue kypca 7 4 [IpencraBnenue JIQHHBIX. IloBTOPATH N3ydEHHOE U BBICTPAMBATh CUCTEMY3HAHUM.

KJ1acca OnucarenpHas CTaTUCTHUKA. Pematp 3amauM Ha TpeACTaBIE€HHUE M ONMCAHME JAHHBIX C
Crnyuaiinas W3MEHUYUBOCTb. MOMOUIBI0 HM3YYEHHBIX XapakTepucTUk. Pemarh 3agaum Ha
Cpennue 4yMcinoBoro Habopa. NpEJCTaBICHUE TPYNIUPOBAHHBIX JIAHHBIX M OINUCAHHE
CrnydaifHpie COOBITHS. CIy4ailHON U3MEHYUBOCTH.
BepoAtHOocTH M 4YaCTOTHI. Pemiate 3aga4ym Ha ONpeNEIeHUE YacTOTHI CIy4aHHBIX
Kitaccnueckne Monenu teopun cOOBITH, 00CyXJIeHHuEe TMPUMEPOB CIIydalHBIX COOBITHIA,
BEpOSITHOCTEH:  MOHETa W MaJIOBEPOSITHBIX W MNPAKTHUYECKU JOCTOBEPHBIX CIY4YalHBIX
urpaiabHasi KOCTb COOBITUH, UXPOJIM B IPUPOJE U )KU3HU YEJIOBEKa

OnucarenpHas CTaTHCTHUKA. 4 OTk0HEHHS. Hucnepcus OcBauBaTh NOHATHSA: [UCHEPCHA M  CTAaHAAPTHOE

PaccenBanue NaHHBIX YHCII0BOTO HAbopa. OTKJIOHEHHUE, HCIIONb30BaTh OJTU XAPAaKTEPUCTUKHU IS
CrangaptHoe OTKJIOHEHUE OIIMCAaHUs PACCEUBAHMsI JaHHBIX.

quCJI0BOI'0 Ha60pa.
I[I/Ial"paMMLI pacCcCuBaHus

BouiaBUraTh runoTe3bl 00 OTCYTCTBUU HUJIN HAINYHUUCBA3ZU 110
JuarpaMmmam pacCCUuBaHUs.

CTpOI/ITb JuarpaMmbl paCCCUBaHUs 110 UMCIOIIUMCAJaHHbIM,
B TOM YHCJIC C IOMOIIBKO KOMITBIOTEpA




MHokecTBa MHuosxkecTBO, OJIMHOKECTBO. OcBauBaTh, TNOHATHA. MHOXECTBO, DJIEMEHT
Onepanuu  HaJg MHOXKECTBAMU: MHO>KECTBA, I1I0JIMHOKECTBO.
00BbeIMHEHHE, MepECEUCHHUE, BpinmoiHATL  omepanmMM  HAJg ~ MHOXECTBAMHU:
JIOTIOJTHECHHE. 00beIMHEHNE, TIEPECCUCHUE, TOTIOTHEHUE.
CaoiicTBa omneparuiiHaa Hcnoan3oBaTh CBOMCTBA: MEPEMECTUTENBHOE,
MHO’KECTBAMU: COYeTaTeIbHOE, pacnpenenuTenbHOe, BKJIFOUCHUS.
MEPEMECTUTEIBHOE, HUcnoab3oBaTh rpaduyeckoe MpeaCcTaBICHUE MHOXKECTB
COYETaTeIbHOE, MpU OMHUCAHWU peaJTbHBIX TMPOIECCOB M SBIICHUU, TMpHU
pacnpenenuTenbHoe, pEIICHUH 33249 U3 IPYTUX yUeOHBIXIIPEIMETOB U KYPCOB
BKJIIOUEHUSL.
I'paduueckoe
MPEJICTABICHUE
MHOKECTB

BepositHOCTh CIIy4alHOTO DJleMeHTapHbIe COOBITHS. OcBauBaTh TOHATHA: DJICMEHTAPHOE  COOBITHE,

COOBITHS Crny4aifHple COOBITHS. ciy4daiiHOe coObBITHE KakK COBOKYITHOCTb
biaronpustcTBytomue 0JIArOTIPUATCTBYIOIIHNX AJIEMEHTAPHBIX COOBITHIA,
3JIEMEHTapHbIE COOBITHS. | PABHOBO3MOXKHBIC AJICMEHTAPHBIC COOBITHSI.
BepositHocTu coObiTuii. OnbITel ¢ | PemiaTh 3aJa4d Ha BBIYKCICHHE BEPOSATHOCTEH COOBITHH IO
PaBHOBO3MO>KHBIMH BEPOSITHOCTSIM JIEMEHTAPHBIX COOBITUICITYYalfHOTO OTIBITA.
3JIEMEHTapHBIMU COOBITHAMM. | Pemarh 3amayd  Ha BBIYUCICHHE BEPOSTHOCTEMH

Caydaiinslii BEIOOD.
[IpakTruyeckas pabora
«OTnBITHI

C PaBHOBO3MOXHBIMHU

COOBITHI B OIIBITax C PaBHOBO3MOKHbIMU
SJICMCHTApHBIMU CO6LITI/I$IMI/I, B TOM 4HUCIJIC

C IMOMOIIBbIO KOMITBKOTEPA.




JJIEMEHTaPHBIMH
COOBITUSIMIY

IIpoBoaMTH ¥ U3y4aTh ONBITHI

C DPaBHOBO3MOXHBIMU 3JEMEHTAPHBIMU COOBITHSMHU (C
UCIIOJIb30BAHUEM MOHET, WIpPajbHBIX KOCTEH, JpYyrux
MoOJIeJIeil) B X0/I€ MPAKTUYECKOU paboThI

Brenenue B Teoputo rpadon

HepeBo.  CaoiicTBa  nepena:
€/IMHCTBEHHOCTD MyTH,
CYIIECTBOBAaHUE BUCSYEH
BEPIIUHBI, CBSI3b MEXKIY UUCIOM
BEpIIMH U  4YHCIOM  pédep.
[IpaBuito yMHOKEHUS

OcBauBaTh NOHATHA. JEpPeBO Kak rpad Oe3 IMKIiIa, BUCSYAS
BEpILMHA (JIUCT), BETBb JIEpPEBa, MyTh

B JiepeBe, IUaMeTp JepeBa.

HM3yuaTrp cBOMCTBAa JepeBa: CYIIECTBOBAaHUE BUCAYECH
BEPILIMHBI, €IMHCTBEHHOCTh MYTH MEXIY IBYMs BEpIINHAMHU,
CBA3b MEX/y YHCIIOM BEPIINH U YUCIOMPEDEP.

Pemiate 3a7a4M Ha NOWCK M IEPEYMCIICHHE NyTE€H B
JiepeBe, onpeeNieHue Yucia BeplinH win péoepB Jepese,
00xo OMHApPHOTO JEepeBa, B TOM YHCIE C MPUMEHEHUEM
MpaBUJIa YMHOXKEHUS

CrnyuaiiHple COOBITHS

[TpoTuBOMIONOXKHOE coObITHE.
Huarpamma Diinepa.
OObenuHeHre U IEepeceueHue

COOBITHIA. HecoBmectHbie
coObiTs. Dopmyna  CIOKEHUs
BEPOSATHOCTEM.

[IpaBuno YMHOXEHHS
BEPOSTHOCTEM. VYcnoBHas

BCPOATHOCTD. HezaBpucumeie

OcBauBaTh NOHSATHS: B3aUMHO IMPOTHUBOIOJIOKHBIE COOBITHS,
omepanuu HajJ COOBITUSAMH, OObEIUHEHHE U TEpeceYeHHe
coObITHii, Tuarpamma Diinepa (Ditnepa—BeHHa), COBMECTHBIE U
HECOBMECTHBIE COOBITHS.

HN3yuath TeopeMbl O BEPOATHOCTH OOBEIUHEHHS ABYX
cOOBITHII ((DOPMYITBI CIOKEHUS BEPOSTHOCTEH).

Pemiatp 3agaum, B TOM 4YHCIIe TEKCTOBBIE 3aJaud Ha
oTpe/ieNieHre BEPOSTHOCTEN 00beTUHEHUS U




COOBITHSL. [IpencraBnenue
CIIy4allHOTO JKCIIEPUMEHTa B
BUJIE JiepeBa

nepeceyeHusi COOBITHI C MOMOINBIO YUCIOBOM MPSIMOIA,
auarpamm Jiiepa, (popMyIibl CI0KEHUSABEPOSITHOCTEH.
OcBanBaTh NMOHATHS: MPABWIO YMHOXXEHHUS BEPOSTHOCTEH,
YCIIOBHAasi BEPOATHOCTb, HE3aBUCUMbBIE COOBITHUS JIEPEBO
CIIy4aiiHOTO OIIBITA.

H3yuarth cBoiicTBa (ONIpeieNieHNs ) HE3aBUCUMBIXCOOBITHIA.
Pemate 3agaum Ha  omnpefeNeHUE U UCIOJb30BaHUE
HE3aBUCHUMBIX COOBITHIA.

Pemars 3a1a4u Ha MOUCK BEPOSTHOCTEW, B TOM YUCIIE
YCIOBHBIX, C HCIOJb30BAaHUEM JepeBa ClIydailHOro
OTIBITA

O06o0mmenue,
CUCTEMAaTH3AIUs 3HAHUI

[IpencraBnenue NAHHBIX.
OnucarenbHas CTaTHCTHUKA.
['padsr. BepositHoCcTh

CIIy4aiflHOTO COOBITHSL.
DneMeHThl KOMOUHATOPUKH

IloBTOPSATH N3ydEeHHOE U BHICTPAUBATh CHCTEMY

3HAHUM.

PemaTh 3a7a4u Ha NpEACTABICHUE U ONMCAHUE JaHHBIX

C TIOMOIIbIO U3YYCHHBIX XapaKTEePUCTHK. PemiaTs 3agauu

C IpUMeHEHUEM IpadoB.

Pemate 3amaum  Ha  HAXO0XKICHHUE BEPOSATHOCTHU
CIIy4aiflHOTO COOBITHS MO BEPOSTHOCTSIM 3JIEMEHTapHBIX
COOBITHIA, B TOM YHCJIE B OIBITAX

C PaBHOBO3MOJKHBIMH 3JIEMEHTAapHBIMH COOBITHSIMU. Pemiathb
3a/1a4lM  HAa HaxXOXJECHHWE BEpOSATHOCTEH OObEIWHEHUS W
nepecedeHus COOBITUN, B TOM UHCIIE HE3aBUCUMBIX, (|
UCIOJIb30BaHMEM TpaHUuecKux TMpeACTaBICHUN U JAepeBal
CJIy4ailHOTO OMbITA.




Pematp 3amaum Ha nepeudncieHue KOMOMHAIMK (Yucia
[IEPECTaHOBOK, YMCIIa COUYETaHUM),

Ha  HAXOXJEHHE BEpOSITHOCTEM  COOBITHMH C
IPUMEHEHUEM KOMOMHATOPUKH, B TOM YHUCIE C
UCII0JIb30BaHUEM TpeyroJibHuKa [lackans

OBIIEE KOJIMYECTBO
YACOB I1O [TPOTPAMME
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9 KJIACC

HaumenoBanue pazgena |KonmuecTBo OcHOBHOE conepKaHne OcCHOBHBIE BUJIBI JEATEIHBHOCTH 00YJaIOITUXCS
(Tembl) Kypca 4acoB
[ToBTOpeHne kypca 8 4 [IpencraBnenue JTAHHBIX. IHoBTOPSATH U3ydyeHHOE U BHICTPAUBATH CHCTEMY
KJjlacca OnucarenpHas CTaTUCTHUKA. 3HAHH.
Onepanun  HaJg  COOBITHSIMU. Pemiate 3a1auMm Ha TpEICTaBICHHWE U OIMKMCAHHE
HezaBucumocTh cOOBITHI JTAHHBIX.
PemaTh 3a7a4u Ha HaXOXXJICHUE BEPOSITHOCTEH OOBEAMHEHUS U
MepecevyeHus COOBITUHA, B TOM UHCJIE HE3aBUCUMBIX, C
WCIIOJIb30BaHWEM Tpaduueckux TPEACTABICHUH H JepeBal
CIIy4ailHOTO OTIBITA.
PemaTh 3aaum Ha nepevyrCIICHHE KOMOWHAIUH (YUCTa
MePECTaHOBOK, YMCIIa COUYETaHUM),
Ha HAXO0XXJCHUE BEPOSATHOCTEH COOBITUI
C TpUMEHEHHWEM KOMOWHATOPUKH, B TOM 4YHCIE C
UCIIOJIb30BaHuEM TpeyroyibHuKa [lackans
DneMeHTbl KOMOMHATOPUKU 4 [TepectanoBKH. daxTopua. OcBauBaTh NOHATHS: KOMOMHATOPHOE MTPABUIIO YMHOXKEHUS,
CodyeraHus U YUCIO COYETAHUIL. yrnopsiioueHHass Tapa, TpoiWka OOBEKTOB, IEepPEeCTaHOBKa,
TpeyroapHuK [Tackans. dakTopuan  4Yuciaa,  CcOYETAaHWE,  YUCIO  COYETaHUH,
[IpakTuueckas paboTa TpeyronabHuk [lackas.

«Brruucnenue BepOHTHOCTeﬁ
C UCIIOJIBb30BAHHUEM

PemaTp 3agaum Ha MNEPCUUCIICHUC YIIOPAAOYCHHBIX ITAp, TPOCK,
MEPCUUCIICHUC NIEPCCTAHOBOK
1 COUYETaHUM AJIEMEHTOB Pa3JIMIHbIX MHOKCECTB.




KOMOMHaTOPHBIX byHKIII
AJIEKTPOHHBIX TAOIUI

Pemiars 3agaum Ha NOpUMEHEHHE 4YHUCIAa COYETAHUN B
anre0pe (cokpaiéHHoe yMHOXKeHue, onHoM HproToHa).
PemiaTh, npuMeHsisi KOMOMHATOPHUKY, 3aa4H

Ha BBIYUCJICHUE BEPOATHOCTEH, B TOM UHUCIE C IOMOUIbIO
AIIEKTPOHHBIX TAOJIUIL B X0/1€ IPAKTUYECKOI pabOThI

['eomeTpuyeckas
BEPOSTHOCTh

I'eomeTpuueckas BEpOSITHOCTD.
CrnyyaliHblii BBIOOp TOYKH U3
¢urypsl Ha IJIOCKOCTH, U3
OTpE3Ka,u3 Iy OKPYKHOCTH

OcBanBaTh NOHATHE T€OMETPUYECKON BEPOSTHOCTH.
Pemiate 3aauM Ha HaxOXKJIECHHE BEPOATHOCTEN B
OTIbITaX, MPEICTABUMBIX KaK BHIOOD TOUEK

W3 MHOIOYTOJIbHHMKA, Kpyra, OTpe3Ka WIM JyTH
OKPY’KHOCTH, YACIIOBOTO IIPOMEKYTKA

Wcnbitanusa beprymim

UcnbiTanue. Ycnex u Heynaya.
Cepusi WCHBITaHUN 10 TEPBOTO
ycrexa.

UcnbiTanus bepnymim.
BepostHocTn  coObITHI B
CEpUHU UCTIBITAHUIN

bepnymnu. IIpakTnueckas
paboTa «McnbiTanus
bepnymnn»

OcBauBaTh NOHATHSA. HUCIBITAaHWE, AJIEMEHTapHOE
coObiTHe B wuCHbITaHUU (ycriex W Heyjaada), Cepus
UCIBITAaHWN, HACTYIUIEHHE MEpBOro ycmexa (Heynauu),
cepus ucnbiTanuii bepuysu.

PemaTh 3a7a4u Ha HAXOXKJECHUE BEPOATHOCTEH COOBITHIA
B CEpPHUM HCIBITAHUNA [0 MEPBOrO yclexa, B TOM 4YHCIE C
npuMeHeHueM  (QOpMyIbl  CyMMBl  T€OMETPHYECKOU
IPOrPECCHUH.

Pemath 3a1auM Ha HAXOXXJCHHE BEPOSITHOCTEH 3JIEMEHTapHBIX
CcOOBITHII B cepuM HCHBITAHUNA bepHy/IM, Ha HaXO0XIEHUE
BEPOSITHOCTH  OMNPENEIEHHOTO 4YHClIa YCHEXOB B  CEPHUH
ucnelTaHuibepHyIm.

H3yuaTs B X0J¢ NPAKTHYECKOH PadoTHI,




B TOM 4YHCIE C TOMOIIbI0 LU(POBBIX PECYPCOB,
CBOWCTBA BEPOATHOCTH B CEPUU UCHBITAHUN bepHysum

CrnyuaiiHasi BeTHUUHA 6 CrnydaifHass BeNWYWMHA U OcBOUTL TOHATHA. Ciy4yallHas BEJIWYWHA, 3HAYECHUE
pacnpezeneHue CIIy4ailHOM BEIMYUHBI, pacrpeeeHe BEpOATHOCTEH.
BEPOSITHOCTEM. HM3yuars u oO0cy:kaaTh [pUMEpPHl JUCKPETHBIX U
MatemaTnueckoe OXHJAHWUE W | HENpPEepbIBHBIX  CIy4yalWHBIX BEIWYMH  (pPOCT, BeC
JUCIIEpCHS CIIy4aitHOM YEJI0BEKa, YUCIIEHHOCTD HaCeJICHUS, Ipyrue
BEJIMYMHBI. [Tpumepsl | M3MEHUYMBBIE BETUYHMHBI, pACCMATPUBABIINECS
MaTeMaTHYeCKOTO OXKHMJIAHUS KaK | B Kypce CTaTHCTUKH), MOJENbHBIX CIy4alHBIX BEJIWYHH,
TEOPETUYECKOTO CpEIHero CBA3aHHBIX CO CIIy4alHbIMU oOmbITaMU (OpocaHue MOHETHI,
3HAYEHUS BEJIHYMHBL. UTpajIbHOU KOCTH, CO CIIy4ailHBIMBBIOOPOM H T. I1.).

[TonsiTue o 3akoHe OOJBIIMX OcBauBaTh NOHATHS. MAaTEeMaTHYECKOE  OKUJAHUE
yucen. M3mepeHnue BeposiTHOCTEN CIy4alHOM BEJIMYMHBI KaK TEOPETUYECKOE CpeaHee
c MIOMOILBIO 4acToT. 3HAYEHHE, JUCIEPCUs CIIyYalHOM BEIWYMHBI KaK aHajor
[Ipumenenne 3akoHa OOJBIIMX JUCTIEPCUU YHCIIOBOTO HAabopa.

qucen Pemiate 3agaym  Ha BBIYUCIIEHHME MaTEMaTHYECKOTO

0’KHJaHUS U JUCIIEPCUN TUCKPETHOM CIIy4aliHOM BEJINYMHBI
[0 33JaHHOMY pAacCHpEleNICHUI0, B TOM YHCIE 3a7ad,
CBA3aHHBIX CO CTPAXOBAHUEM U JIOTEPESMH.

3HAKOMHTBCSA C MaTEMaTHUYECKUM OXKMJIAHUEM U JTUCIIEpCUE
HEKOTOPBIX PACHPENEICHUM, B TOM YHCIE paclpencicHus
CIIy4alilHOM BEJIMYMHBI «4HCJIO YCIIEXOB» B CEPUU MCIBITAHUN
bepnymnu.




H3yyaTrs yacTtoTy COOBITHS B TOBTOPSIOUIMXCS CIy4ailHBIX
ONbITaX KakK CIy4allHYylO0 BEJIMYMHY. 3HAKOMHUTBLCS C 3aKOHOM
Oosbmmx yucen (B dopme bepHymin): npu OONBIIOM YHCIE
OTIBITOB YacCTOTa COOBITUSI OJIM3Ka K €r0 BEPOSTHOCTH.

Pematp 3agaum Ha WH3MEpEHHE BEPOATHOCTEH C
oMOMIbI0 yacToT. QO0cyKIaTh POJIb 3aKOHA

0onpmIMX YucCe] B OOOCHOBAaHMM YACTOTHOTO METOj]a
WU3MEPEHMS BEPOSATHOCTEN.

OOcyxnaTb 3akOH OOJBIIMX YHCEN Kak IMPOSIBICHUE
CTaTHUCTUYECKON YCTOWYMBOCTH B M3MEHYMBBIX SBJICHMSIX,
POJIb 3aKOHA OOJIBLINX YHCET B IPUPO/IE UB KU3HH YEIIOBEKA

O06001eHre, KOHTPOJIb 10 [IpencraBienne naHHbIX. | ITloBTOPSATH M3ydeHHOE U BHICTPAUBATh CHCTEMY
OnucarenpHas CTaTHCTHUKA. | 3HAHUMN.
BepostHocTh ciaydaiiHoro | PemaTs 3agauMm Ha TpECTaBICHHE U OIHMCAHUE
COOBITHSL. OJIEMEHTbl | JIaHHBIX.
KOMOHHATOPUKH. Cnyuaiinble | PemaTh 3aayM Ha HAXOXJICHUE BEPOSTHOCTEH COOBITHIA,
BEJIMYUHBI U pacrpeaeeHUs B TOM UYHCIE€ B ONbITAX C PABHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU COOBITUSMHU, BEPOSITHOCTEN 00BEAMHEHUS
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