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denepanbHasi pabouas mporpaMMa Mo ydeOHOMY TmpeameTy «MaTeMaTHKa»
(6ba30BbIi ypoBeHB) (MpeaMeTHass obmacTb «MaTemaThka W WH(OpPMaTHUKa») (manee
COOTBETCTBEHHO — MIpOrpaMmMa Mo MaTeMaTHKe, MaTeMaThKa) BK/ItouaeT MOsSICHUTEeTbHYIO
3aIMCKy, cofiepKaHue o0yueHUs, TJIaHUpyeMble pe3y/bTaThl OCBOEHHS TTPOrPaMMBbI 110
MareMaTuKe, TeMaTU4ecKoe TJlaHHUpOBaHUe.

INOACHUTEJ/IbBHASA 3AIIMCKA

[MporpaMmMa 1o MaTematuke AJisi obydaromuxcsi 5-9 KaaccoB paspaboTaHaHa
ocHoBe ®PI'OC OOO. B mporpamme 10 MaremMaTHKe YUTeHbl WJeU U T0JIOKeHUs
KoHuemniuu pa3BuTHs MaTeMaThyeckoro oopazoBanusi B Poccutickoit ®eznepanyu.

[IpenmMeTOM MaTeMaTUKU SIBJISIFOTCS (DyHJaMeHTalbHble CTPYKTYPhI Halllero Myupa —
MPOCTPaHCTBeHHble (OPMBI U  KOJIMUECTBEHHble OTHOLIEHUs1 (0T MPOCTeHIINX,
yCBavBaeMbIX B HENOCPEeACTBEHHOM OIIbITe, /10 J0CTaTOUHO CJIOXKHBIX, HEOOXOJUMBIX
JJIs1 pa3BUTUS HAyUHBIX U TIPUK/IQHBIX Wjei). MareMaTuueckue 3HaHUsI 00ecrieunBaroT
TIOHMMaHve T[PUHLMIIOB YCTPOWCTBA M HCIIO/Ib30BaHUS COBPEMEHHOM TeXHUKH,
BOCIIDUSITUE W UHTEpIPETalMi0  COLMAaJbHOW, SKOHOMHYECKOW, TMOJIUTUUECKOU
vH(oOpMalMyY, [al0T BO3MOXXHOCTb BBITIOMHATH PACUéThl U COCTaB/ISATh aJITOPUTMBI,
HaxoJWTb W  TIPUMEHATb  (OpPMYJibl, BAaJeTb  MPAaKTAUYECKUMU  MpHUEMaMU
reoMeTpUuYeCKUX U3MepeHul U MOCTPOeHUM, YuTaTh MHGOPMALUIO, MpeJCTaBIeHHYI0 B
BHU/ie Tab/UI], [MarpaMM U rpauKoB, JKUTh B YCJIOBUSIX HeOmpeZieIEHHOCTU U TIOHUMAaTh
BEpPOSITHOCTHBIN XapaKTep CyualiHbIX COOBITHH.

N3yueHne MaTeMaTuKy OpMUpPYyeT Yy 00yUaroL[UXCsl MaTeMaTHUeCKUi CTUb
MBILLITIEHUs], TIPOSIBJISIFOLLUICS B OTIpe/ie/IEHHBIX YMCTBEeHHBIX HaBbiKaxX. ObOyyaroiiyecs
OCBavBalOT TakWe MPUEMbI U MeTO/bl MBILLIEHNS, KakK MHAYKUUSA U JeLyKLus,
000011IeHre U KOHKpeTHU3allus, aHa/u3 U CUHTe3, KlaccuuKausi U cucTeMaTU3alius,
abctparvpoBaHue U aHanorus. OObeKThl MaTeMaTUUeCKHUX YMO3aK/Ir0UeHU, TTpaBusia
MX KOHCTPYHMPOBaHUs PaCKPLIBAIOT MEXaHM3M JIOTMUeCKUX TTOCTPOeHUM, ClIOCOOCTBYIOT
BbIpaboTKe yMeHUs1 pOpMY/IMPOBaTh, 000CHOBBIBATh U [JOKA3bIBaTh CYXK/EHUsI, TEM
CaMbIM Pa3BUBAIOT JIOTMUECKOe MbIlieHre. V3yueHne MaTeMaTiku obecrieurBaet

(hopMHpOBaHHe aNrOPUTMHUYECKOU KOMIIOHEHTHI MBILLJIEHUSI ¥ BOCTIMTAHUE YMEHUU

JIeMCTBOBAaTb MO  3a/laHHbIM  aJTOPUTMaM, COBEPLIEHCTBOBATb  W3BECTHblIE U
KOHCTPYHPOBaTh HOBBIe. B mpoliecce pellieHust 3alad — OCHOBOM yueOHOM
JleATeJIbHOCTU Ha YPOKAaX MaTeMaTHUKU — Pa3BUBAOTCA TBOPUeCKas U MPUKIIaJHast
CTOPOHBI MbIlIeHHss. ObyueHre MaTeMaTHKe JaéT BO3MOXKHOCTh pa3BUBaTh Y
00yuaroluXxcs TOUHYI0, palMOHaIbHYI0 U UH(OPMATUBHYIO peub, yMeHue OTOHpaTh
Haubosiee TIOAXOZSIIMeE S3bIKOBbIE, CHMBOJIMUECKHe, rpaduuecKuie CpeiCTBa AJis
BBID&)KEHUS CYXKIeHUU U

HarIsiAHOTO UX TIpe/iCTaB/IeHUs.

[lpy W3ydyeHWU MaTeMaTHKU OCYILeCTBseTcsi oOIee 3HAKOMCTBO C METO/aMU
M03HAaHUS [1eUCTBUTE/IbHOCTH, MPeCTaBIeHUsIMA O TpeAMeTe U MeToJaX MaTeMaTHKW,
WX OTIUUUM OT METOZOB [PYrMX ecTeCTBeHHbIX M T'yMaHUTapHbIX HayK, 00
0COOEHHOCTSIX TIPUMeHeHHsI MaTeMaTUKK /IS pellieHUs] HayUHbIX Y TIPUKJIaJHbIX 3a/au.
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[TpropUTeTHBIMU 1Ie/IIMH OOyueHUsi MaTeMaTWKe B 5-9 Kjaccax SB/SFOTCS:
(hopMHpOBaHUe LIeHTPaJbHbIX MaTeMaTUUeCKUX MOHATUM (UUC/I0, BeJTMUMHA,
reoMetrpruueckass ¢urypa, repeMeHHas, BepOSATHOCTb, (DyHKIUs), o0ecrieunBarommnx
TPeeMCTBEHHOCTh U TIePCITIeKTUBHOCTh MaTeMaTHUeCKOro obpa3oBaHUs 00yUaroIuxCs;

nojiBeJileHre O0Oyyarol[UXCsi Ha JOCTYIIHOM [i/ii HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MaTeMaTUKHA U OKPY’KaroLlero Mupa, MOHUMaHWe MaTeMaTHUKU KaK 4aCTh
00111eii Ky/IbTyPhl UeJIOBeUeCTBa;

pa3BUTHe WHTE/JIEKTyalbHbIX W TBOPYECKHUX CIIOCOOHOCTeM 0O0yuaromumxcs,
M03HaBaTe/JIbHOM aKTUBHOCTH, UCC/e0BaTeIbCKUX YMEHUW, KPUTUUHOCTH MBIIILIEHUS,
HWHTepeca K U3YUeHUI0 MaTeMaTHKW;

dbopmupoBaHrde (YHKI[MOHATbHOM MaTeMaTUUeCKOM TIPaMOTHOCTH: yMeHHs
pacrio3HaBaTh MPOSIBJIEHUsT MaTeMaTUYeCKUX TMOHSATHM, 00BeKTOB U 3aKOHOMEPHOCTeM
B peasbHBIX YKU3HEHHBIX CHUTyallUsIX U TIPU U3yUeHUH [PYTUX yueOHBIX TpeMeTOB,
MPOSIBJIEHUS] 3aBUCHUMOCTEM U 3aKOHOMEpHOCTel, (OpMyJMpOBaTb WX Ha S3bIKe
MaTreMaTMKU W CO3[aBaTb MaTreMaTHUYeCKWe MOJen, T[PUMEHSITb OCBOEHHBIN
MareMaTU4YeCKUW anmapaT JJjisi  pelleHus] TPaKTUKO-OPUeHTHMPOBaHHBIX  3ajiad,
WHTEPIIPETUPOBATh Y OLIEHUBATH TOJTyUeHHbIe Pe3yJ/IbTaThl.

OCHOBHbBIE JTMHUM COJlep)KaHUs TIporpaMMbl I10 MaTeMmMaTUKe B 5—9 KJjlaccax:
«Uncna u BeIUMC/IeHus», «Anredpa» («Anrebpanueckre BbIpaKeHHS», «YPaBHEHHUS U
HepaBeHCTBa»), «®DyHKIuN», «l'eomerpusi» («['eomeTpruueckue ¢uUrypel U UX
CBOICTBa»,

«/I3MepeHUe TeoMeTpUYECKUX BeTWUMH»), «BeposiTHOCTb M CTaTUCTHKa». J[laHHbIe
JTMHUUA PA3BUBAIOTCS Tlapasuie/ibHO, KaXk/las B COOTBETCTBUM C COOCTBEHHOH JIOTHUKOM,
O/IHAaKO He He3aBHUCHUMO OfiHa OT JIpYTOM, a B TECHOM KOHTaKTe U B3auMOJIEMCTBUU.

Copep>kaHue MpOrpamMMbl 10 MaTeMaTHKe, pacripefie/iéHHOe To rojam o0OyueHwus,
CTPYKTYPHUPOBAaHO TakUM 00pa3oM, 4TOObl KO BCEM OCHOBHBIM, TPUHLIMITAAIBHBIM
BorlpocaM  oOyuatoiecss — obpalllaMch  HEOJHOKPaTHO, 4YTOObI  OBJafieHuUe
MaTeMaTUYeCKUMH TIOHATHUSIMM M HaBbIKAMM OCYILLECTB/ISVIOCh T10C/IeI0BaTe/IbHO U
MOCTyTaTe/IbHO, C COOJito/leHreM TIDUHLIAIA TIPeeMCTBEHHOCTH, a HOBble 3HaHUS
BK/IIOUA/IMCh B OOIIyI0 CHCTEMY MaTeMaTHUeCKUX IIpe/iCTaB/eHr 00yJaroImxcs,
pacipsis v yriy6sist eé, o6pa3ysi MpOUHbIe MHO>KECTBEHHBIE CBSI3H.

B cootBercTBrn ¢ ®I'OC OOO maremaTHKa SIB/ISIeTCA 00s13aTe/TbHBIM yUueOHBIM
MpeIMETOM Ha YPOBHE OCHOBHOTro o0miero obpa3oBaHus. B 5-9 Knaccax maTeMaTHKa
TPAJIUI[MOHHO M3y4yaeTcss B paMKax CJeAyIOL[uX yueOHBIX KypcOB: B 5-6 Kjaccax —
Kypca
«MareMatrka», B 7-9 Knaccax — KypcoB «Ajrebpa» (BK/rOUast 3/IeMEHTbI CTaTUCTUKU U
Teopun BeposTHOCTer) U «['eomeTpusi». [Iporpammoi Mo MaTeMaTWKe BBOJUTCS
CaMOCTOSITe/TbHBIN yueOHbIN Kypc « BeposiTHOCTh M CTaTUCTUKA».

OO0i1jee UMCIO YacoOB, PeKOMEHIOBAHHBLIX i W3ydeHUs MaTeMaTHKU (06a30BbIi
ypOBEHb) Ha YPOBHE OCHOBHOTO 001jero obpa3oBanusi, — 952 vaca: B 5 Kimacce — 170
yacoB (5 uacoB B HeJje/t0), B 6 kinacce — 170 yacoB (5 yacoB B Hejieslt0), B 7 Kiacce —204
yaca (6 yacoB B Hejie/t0), B 8 Kinacce — 204 yaca (6 yacoB B Hefiento), B 9 kiacce — 204
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yaca (6 yacoB B HeZleJt).



IVNIAHUPYEMBIE PE3YJ/IbTATBbI OCBOEHHSA ITPOI'PAMMBbI
I10 MATEMATUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

V3yyeHre mMaTeMaTWKU Ha YpPOBHe OCHOBHOrO 0O0Iiero obpa3oBaHusi HarpaBieHO
Ha JOCTKeHHe OOYyYarolIMMHUCS JIMYHOCTHBIX, MeTarpeJMeTHbIX W TpeAMeTHBIX
obpa3oBaTe/ibHbIX Pe3y/IbTaTOB OCBOEHUsI yueOHOro rnpejmera.

JINMHHOCTHBLBIE PE3YJ/IbTATbBI

JInuHOCTHBIE  pe3yJbTaTbl  OCBOEHHS  IpPOrpaMMbl [0  MaTeMaThKe
XapaKTepu3yIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHHE:

MpPOSIBJIEHWEM HHTepeca K TPOILIOMY U HaCTOSI[eMYy POCCUMCKOM MaTeMaTHKH,
LIEeHHOCTHBIM OTHOIIIEHWeM K [IOCTHM)KeHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUMCKOU
MaTeMaTHU4YeCKOM LIKOJIbl, K MCIO0JIb30BAHUIO 3TUX AOCTW)KEHUN B [IDYTMX HayKax U
TpUKJIaZHBIX chepax;

2) rpaXJaHCKoOe U yXOBHO-HPAaBCTBeHHOEe BOCIIUTaHMe:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00s13aHHOCTel rpakJaHrHa 1 peasu3aliiy ero Ipas,
rpeJicTaB/ieHWeM O MaTeMaTUYeCKMX OCHOBaxX (DYHKLJMOHMPOBAHHUS —Ppa3/IM4HbIX
CTPYKTYD, SIBJIeHWM, TIPOLIeyP TPa’KAAHCKOTo o0I1iecTBa (HarpyuMep, BbIOOPHI, OTIPOCHI),
TOTOBHOCTBIO K OOCYXXAEHHI0 ITUUeCKHWX TIpo0sieM, CBSI3aHHBIX C TPAKTUUYeCKUM
NpUMeHeHHeM [JOCTW)KeHUM HayKd, OCO3HaHHWeM Ba)XHOCTH MOpaJbHO-3TUYECKUX
TIPUHLUIIOB B JIeSITEIbHOCTH YUYEHOT0;

3) Tpy/J0BOe BoCIUTaHUeE:

YCTAaHOBKOM Ha aKTUBHOE yyaCTHe B pelleHUWM T[pakKTUYecKUX 3ajau
MaTeMaTM4eCcKOl  HamnpaB/eHHOCTH, OCO3HaHWeM Ba)XKHOCTM  MaTeMaTU4eCKOro
oOpa3oBaHUs Ha TPOTSHPKEHWH BCeW JKU3HU [ YCIIeITHOW TpodecCroHa/TbHOM
JesITeIbHOCTH U Pa3BUTHEM HEOOXOAWMBIX YMEHWM, OCO3HAaHHBIM BBIOOpOM M
TOCTPOEHHEM WHAWBUAYa/JbHON TpaeKTopyuyd o0Opa3oBaHUs W >KM3HEHHBIX T1JTaHOBC
YU4ETOM JIMUHBIX UHTEPECOB M O0IT|eCTBEHHBIX TTOTPeOHOCTEH;

4) 3cTeTHUEeCKOe BOCIUTAHUE:

CIOCOOHOCTBIO K~ SMOIJMOHAJLHOMY U 3CTETUYECKOMY  BOCIIPHUSITHIO
MaTeMaTUYeCKUX OOBEeKTOB, 3ajlau, peIlleHud, PpacCyK[eHWi, YMeHWI0 BU/IeThb
MaTeMaTU4eCcKrie 3aKOHOMEePHOCTH B UCKYCCTBE;

5) 1eHHOCTH HAy4YHOI'0 MO3HAHMSA:

OpHeHTalel B [iesiTe/TbHOCTU Ha COBPEMEHHYIO CUCTeMY HayUHbIX Mpe/CTaBIeHUN
00 OCHOBHBIX 3aKOHOMEDHOCTSIX pa3BUTHSI UesiOBeKa, TIPUPOABI U  O0OIIecTBa,
TOHMMaHKeM MaTeMaTH4eCKOW HayKu Kak Ccepbl uesioBeueckou AesiTelbHOCTH, 3TaroB
e€ pa3BUTUSI M 3HAUYMMOCTU [/l Pa3BUTHS LMBWIM3ALUM, OBJIaZIeHUEM SI3bIKOM
MaTeMaTUKU ¥ MaTeMaTU4eCKOM Ky/JIbTypOW KaK CPeCTBOM IO3HaHHUS MUPAa,



OBJIdJ€HUEM HpOCTefIHJI/IMI/I HdBbIKdAMH I/ICCJIE,Z[OBaTEIII:CKOI\/’I AedaTe/IbHOCTH,

6) pusuueckoe BocriMTaHue, (opMHpPOBaHHe  KYJIbTYpPbl  3/0POBbA H
IMOIMOHA/ILHOTO 0/1aromo/Tyuns:

TOTOBHOCTBIO TIDUMEHSTh MaTeMaThueCKre 3HaHUsl B MHTePecax CBOEro 3/]0POBbS,
BeJleHUsT 3710poBoro obpasa »Ku3HU (370pOoBOe TMTaHWe, COANaHCUPOBAHHBIA PEXUM
3aHATUNW W OT[bIXa, pery/spHas ¢usnyeckass aKTUBHOCTb), C(HOPMUPOBAHHOCTHIO
HaBbIKa peduieKCUH, TIPU3HAHKUEM CBOEro MpaBa Ha OIMMOKY U TaKOTO >Ke TpaBa J[pyroro
YeJioBeKa;

7) 3Ko/ioruuecKoe BOCIIMTaHHe:

OpUeHTal[Meldd Ha TIpMMeHeHHe MaTeMaTU4eCKWX 3HaHWMW [Jis pelleHUs] 3aJauB
00/1acTH COXPAHHOCTH OKPY’KaroIllel Cpejibl, TIJITAHWPOBAHMS TTOCTYITKOB U OLIEHKUA HX
BO3MOJKHBIX TIOC/Ie/ICTBUM [I/Is1  OKpYy)Karolljell cpejibl, OCO3HaHHWEM TJI00a/IbHOTO
XapakTepa 3K0JIOTUUeCKUX TTPo0/ieM U MmyTeld UX peleHus;

8) ajanTanysa K U3MEHSOIUMCS YC/I0BUAM COL{UA/ILHOU M IPHPOJHOU Cpe/ibl:

TOTOBHOCTBIO K JIEMICTBUSIM B YC/IOBUSIX HeOTpe/ie/IEHHOCTH, TIOBBIIIIEHUI0 YPOBHS
CBOEM KOMITETeHTHOCTH uepe3 TpPaKTUUeCKyI JesTe/lbHOCTb, B TOM 4YMC/ie YMeHHe
YUUTbCS y JPYTUX Jrofel, puobpeTaTh B COBMECTHOM [lesATe/TbHOCTH HOBBbIE 3HaHMS,
HaBBIKU Y KOMIIETEHIIMH U3 OTbITa APYTUX;

He06X0MMOCTBIO B (hOPMUPOBAHUU HOBBIX 3HAHWH, B TOM umc/ie (hOPMY/IHPOBATh
Wzieu, TIOHSTHS, TUMOoTe3bl 00 00beKTax U SIBJIEHUsIX, B TOM UMCJie paHee He W3BeCTHBIX,
0CO3HaBaTh Je(UIUThl COOCTBEHHBIX 3HAaHWM U KOMIIETEeHTHOCTeM, MIaHUPOBaTh CBOE
pa3BUTHUE;

CroCOOHOCTBHIO OCO3HABaTh CTPECCOBYI) CUTYALUI0, BOCIIPUHUMATH CTPECCOBYHO
CUTyal[Ml0 KaK BBI30B, TpeOyIOI[HU KOHTPMEpP, KOPPEeKTHpPOBaTh TMPUHUMaeMble
pellieHusi W JelcTBUs, (QOPMYJIUpOBaTh U OLIeHWBAaTb pUCKA W TOC/Ie[CTBUS,
(bOopMUPOBATH OMBIT.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

B pesysibTaTe OCBOEHHsI IMPOrpaMMbl [0 MaTeMaTHKe Ha YPOBHE OCHOBHOI'O
obrmiero obpa3oBanusi y oOyuaromierocsi OyayT cdopMUpOBaHbI MeTallpeiMeTHbIe
pe3y/bTaThl, XapaKTepU3YIOIIUecss OBJIaZIeHHeM YHHBEPCAIbHBIMHM T103HABaTe/bHBIMU
JNeNCTBUSMH, YHUBEPCATbHBIMM KOMMYHUKATUBHBIMU JIEUCTBUSIMU M YHUBEPCATbHBIMU
PeryJIATUBHLIMU [IeHCTBUSIMHU.

ITo3HaBaTe/IbHbIE YHHBEPCA/IbHbIE yUeOHbIe JeHCTBUSA
Ba3oBble 1ornueckue AeiiCTBUA:

BbISIB/ISITb M XapaKTepu30BaTh Cyll[eCTBEHHble TPU3HAKU MaTeMaTUYecKux
00BEKTOB, TMOHATUM, OTHOIIEHUNA MEXIY TOHATUSIMH, (HOpPMYJ/IMPOBaTh OMpeZe/eHHs
MOHSTU, yCTaHAB/MBATh CYIeCTBEHHBIM MpH3HAK KIaCCU(PUKAL[MM, OCHOBaHUS IS
0606111eHMs ¥ CpaBHEHUs], KpUTEPUU MPOBOAVMOr0 aHa/N3a;

BOCIIPMHMUMATh, (HOPMYIHMPOBATh U IPe0OPa30BbIBaTh CY)KJEHUs: yTBepAUTe/TbHbIe
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Y OoTpUlIaTe/ibHbIe, eIMHUYHbIE, YaCTHbIE U 00I1I1e, YCIOBHbIE;

BBISIB/ISITh MaTeMaTUYeCKWe 3aKOHOMEDHOCTH, B3aMMOCBSI3U W TIPOTUBOPEYUSIB
dakTax, JaHHbIX, HAOMIOZEHUSIX W YTBEP)KAEHUSX, TMpeajiaraTb KpPUTEPUUIS
BbISIB/IEHUSI 3aKOHOMEPHOCTe! 1 TIPOTUBOPEUN];

JleaTh BBIBOJbI C UCMOJ/Ib30BaHWUEM 3aKOHOB JIOTWKW, [JIe[[yKTUBHBIX U
VMH/IYKTUBHBIX YMO3aK/IFOUeHUM, YMO3aK/JIH0UeHWH 10 aHa/I0TUY;

pa3bupaTh /OKa3aTejbCTBA MaTeMaTUUeCKHWX YTBepPXKIeHUH (MpsiMble U OT
MPOTUBHOTO), TIPOBO/IUTh CaMOCTOSITe/TbHO HeCJI0JKHbIe Jl0Ka3areJibCTBa
MareMaTU4eCKUX (DakTOB, BbICTpaWBaTh apryMeHTallll0, MPUBOJWUTH TIpUMEpPhl U
KOHTPITpHUMepbI, 000CHOBBIBaTbH COOCTBEHHBIE PACCYK/IEeHNS;

BbIOMpaTh CTIoCco0 pellieHUs: yueOHOM 3afiaud (CpaBHMBATh HECKOJIBKO BapHUaHTOB
pellieHusi, BBIOMpaTh HanboJiee TOAXO/AIIUN C YUETOM CaMOCTOSITENTbHO BBII€TIEHHBIX
KPUTEPUEB).

Ba3oBble UCC/Iel0BaTe/TbCKUE JeHCTBUS:

WCIO/Mb30BaTh BOMPOCHI KaK HCC/Ie[0BAaTe/IbCKUNA WHCTPYMEHT — TO3HaHUS,
(bopMyIMpoBaTh BOIMPOCHI, (GUKCUPYIOIIKE MPOTUBOpPEUHE, MPoO/IeMy, CAMOCTOSITE/TEHO
yCTaHaB/IMBaTh MCKOMOE U JaHHOe, (DOPMHUPOBAThb T'MIIOTE3Y, apryMeHTUPOBATh CBOIO
TIO3ULIUI0, MHEHUE,;

MIPOBO/IUTH T10 CAMOCTOSITE/IbHO COCTaBJIEHHOMY T/IaHy HEC/IOXKHBIM 3KCTIEPUMEHT,
HeOOo/IbIIIoe  MCCeJOBaHWe TI0 YCTAaHOBJEHWIO OCOOEHHOCTell MaTeMaTHueCKOro
00BeKTa, 3aBUCUMOCTeH 00BEKTOB MeXKIy co00ii;

CaMOCTOSITesTbHO  (pOpMyMpOBaTE 000OITIeHWsT YW BBIBOABI T10  pe3ysbTaTaM
TIPOBEIEHHOTO HAOJIIO/IeHHs], WCC/IeZIOBAHUs, OL€HUBAThb [JOCTOBEPHOCTh IOJYUEHHBIX
pe3y/IbTaTOB, BLIBO/IOB M 0000ITIeHMIA;

MPOTHO3UPOBATb BO3MOKHOE  pa3BUTHE TIPOI[eCCa, a TaKKe BbIJBUTATh
TIPE/TIOI0XKEHHUS O €T0 PAa3BUTHH B HOBBIX YCIOBHUSX.

Pab6ora c uadopmarueit:

BbIAB/IAITH ~ HEJOCTATOUHOCTh U W30BITOYHOCT,  HMH(MOpMAIvM,  JIaHHBIX,
HeoOXOJUMBIX /IJIS1 pellieHus 3a/laui;

BbIOMpaTh,  aHa/JM3UpPOBaTh,  CHUCTEMATH3WPOBaTh W WHTEPIIPETHPOBATh
MHGMOPMALIMIO Pa3/IMUHBLIX BUZIOB U (hOPM ITpe/ICTaB/IeHMS;

BbIOMpaTh GOpMY TpeCcTaBIeHUs HHPOPMAaIK U UUTFOCTPUPOBATh pelllaeMble
3a/lauM CXeMaMH, iMarpaMMaMy, MHOM rpadyKoi 1 UX KOMOUHAIUSIMU;

OLIeHMBAaTh Ha/IEKHOCTb MH(OPMALIUX TI0 KPUTEPUSIM, TIPe/I/IOKEHHBIM yUHUTeIeM
1 chopMyTMpOBaHHBIM CaMOCTOSITE/THHO.

KoMMyHHUKaTHBHbIe YHHBepCa/IbHbIe yueOHbIe JeHCTBHS:

BOCIIPUHUMAaTh U (OPMY/IMPOBAaTh CYXX/IEHHUsS B COOTBETCTBUU C YCJIOBUSIMU U
LesisiMA OOIIleHus], sICHO, TOUHO, TPaMOTHO BbIpa)KaTb CBOK TOUKY 3peHUSI B YCTHBIX
Y TMCbMEHHBIX TeKCTax, /laBaTh MOSICHEHHSI TI0 XO/ly pellleHus 3a/lauyl, KOMMeHTHUPOBAaTh



MOTyYeHHbIN pe3y/bTarT;

B Xo/le OOCYX[eHWs 3aJjaBaTb BOMPOCHI IO CYIIECTBY OOCY>X/aeMOl TeMbl,
npo0JieMbl, pelraeMol 3afiaud, BBICKA3bIBaTh W/EM, HalleJleHHble Ha TTOMCK pelleHus,
COTIOCTABJ/IATb CBOW CYXKJEHUS C CY)KIEHWSIMH [PYIMX YUYaCTHHKOB [Uajiora,
oOHapy>KMBaTh pa3/iMuMe U CXOZCTBO TO3WIMM, B KOPPEKTHOH dopMme dhopMy/THMpoBaTh
pa3HOT/IacHsl, CBOU BO3PAKEHMSI;

TIPe/ICTaB/SATh Ppe3y/bTaThbl pEIIeHUs 3a/j[auM, SKCIIEPUMEHTa, WCC/eI0BaHus,
MPOEKTa, CAMOCTOSTEbHO BbIOMpaTh (opMaT BLICTYIIEHWS C Y4YéTOM 3ajad
Tpe3eHTalK 1 0COOEHHOCTeH ayIuTOPHUH;

MOHMMAaTh W HCIIO/b30BaTh TIPEUMYIeCTBA KOMaHAHOW W WHAWBHYa/IbHOU
paboThI TIpU pellieHnH YueOHbIX MaTeMaTUUeCKUX 3aZiau;

NMPUHMMATh 1ieJib COBMECTHOW [leATe/lbHOCTH, TIJIAHUPOBAaTh OPraHU3aLiUIo
COBMECTHOU paboThl, pacripesiesiiTb BBl paboT, J0roBapuBaThCs, 006CyXAaTh Tpoliecc
Y pe3ynbTar paboThl, 000011[aTh MHEHHST HECKOJTbKUX JTHOZIEH;

y4acTBOBaTh B TPYIMIOBBIX (opMax pabotbl (00CyxgeHus, oOMeH MHEHUSMH,
MO3TOBbIe LITYPMbI U AIPYTHE), BBITIOHATb CBOIO YacTb paboThl ¥ KOOPAVMHUPOBATh CBOU
JeNCTBUS C IPYTUMU WieHaMH KOMaH/bl, Ol[eHMBaTh KaueCTBO CBOEro BK/aZia B 00U
TIPOAYKT I10 KPUTEPHSM, CPOPMYTUPOBAHHBIM yUaCTHUKaMH B3aUMOZeNCTBYSI.

Pery/iaTUBHbIE YHHBeEpPCA/IbHbIE yUeOHbIE JeHCTBHSA
Camoopranusanus:

CaMOCTOSITeJTbHO COCTaBJIATh TUIaH, aJIFOPUTM pellleHrs 3aJauu (WId ero 4acTh),
BbIOMpaTh CrMoCcoO perieHUss C YUYETOM WMEIOIIUXCS DPecypcoB U COOCTBEHHBIX
BO3MOXXHOCTEM, apryMeHTUpPOBaThb W KOPPEKTHPOBaTh BapUaHThI PeIleHUN C yuETOM
HOBOM UH(MOpPMaLIUU.

CaMOKOHTPOJIb:

BAa/leTb criocobaMy CaMOMNpPOBEPKH, CaMOKOHTpOJISI TMpoliecca M pe3yJbTaTa
pelieHrss MaTeMaTHUUYeCKOM 3a7jauu;

NpeJiBUJieTh TPYJAHOCTH, KOTOpble MOTYT BO3HHMKHYTh TIpU peIlleHWd 3afaui,
BHOCUTb KODPEKTUBBI B ZIeSITeJIbHOCTb Ha OCHOBE HOBBIX OOCTOSITE/IbCTB, HaliIeHHBIX
OIITMOOK, BBISIBJIEHHBIX TPYAHOCTEH;

OlLIeHHMBaThb COOTBETCTBHE pe3y/ibTaTa [AesTe/lbHOCTA TIOCTaB/IeHHOW Lieu |
YCJIOBUSIM, OOBSCHATb TIPUUWHBI JOCTY)KEHUS] WM HeJOCTIKEHWS 11/, HaXOJUTh
olIMOKY, IaBaTh OLIEHKY IMPHUOOPeTEHHOMY OITBITY.

INPEAMETHBIE PE3YJ/IbTATDI

IIpegmeTHBbIE pe3ynbTaThl OCBOEHUSI MPOrpaMMbl M0 MaTeMaTHKe Mpe/CTaBJ/ieHbI
Mo rojamM oOyuyeHUs B CJ/IeAYIOIIMX pa3fiesiax IIPOrpaMMbl B paMKaX OTZe/IbHBIX
yueOHBIX KypCcOB: B 5—6 Kmaccax — Kypca «MaremaTHKa», B 7-9 Kiaccax — KypCOB
«Anrebpa»,
«['eomeTpusi», «BepoOSATHOCTb U CTaTUCTHUKA».
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OEJEPAJIbHASLI PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 K/TTACCAX

INIOACHUTE/IbHASA 3AIIMCKA

[IpyvopuTeTHBIMU 1ie/iIMH O0yueHUss MaTeMaTHKe B 5—6 Kjaccax sIBJISOTCS:
MpoJloJKeHne (POPMUPOBaHKsI OCHOBHBIX MaTeMaTUUeCKUX MOHATUU (UHUCIIO,
Be/IMUMHA, TreoMeTpuueckass ¢Qurypa), o0ecreunBarLUUX TMPeeMCTBEHHOCTb WU

MepCreKTUBHOCTb MaTeMaThuueckKoro o6pa3oBaHust 00yJaroInuxcs;

pa3BUTHE WHTE/JIEKTYalbHBIX M TBOPUECKMX CIOCOOHOCTEM 0O0yuaroImxcs,
M03HaBaTe/IbHOM aKTUBHOCTH, WCC/Ie[0BaTeJIbCKUX YMEHWM, WHTepeca K W3y4YeHUIO
MaTeMaTHKW;

nojBeJileHe OOyuarol[UXCs Ha JOCTYITHOM [jisi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTeMaTUKU U OKPY’Karollero MUpa;

dbopMupoBaHve (YHKLHMOHAJIbHOW MaTeMaTUYeCKOM T'DAMOTHOCTH: YMeHHs
pacrio3HaBaTb MaremMaThyecke OOBeKThl B peasbHbIX JKU3HEHHBbIX CHUTYaLusX,
TPUMEHSITb OCBOEHHbIE YMEHMsI [Jis pelLleHHsi MPaKTUKO-OPUEHTHMPOBAHHBIX 3ajad,
HMHTEpIIPeTUPOBaTh TMOJIyYeHHble pe3ylbTaTbl W OLIEHMBAaTb MX HAa COOTBETCTBHE
MPaKTAYECKON CUTYaLUH.

OCHOBHBIE JIMHWM COJepXaHusl Kypca MaTemMaTUKU B 5—6 Kjaccax —
apu(mMeTrueckass U reomMeTpuyeckasi, KOTOpble pa3BUBAIOTCSl Mapasule/ibHO, KaXKAasB
COOTBETCTBUMU C COOCTBEHHOW JIOTMKOW, O/JHAKO, He He3aBUCHMMO OZiHa OT Jpyrou,a B
TeCHOM KOHTaKkTe M B3aMMOJEWCTBUM. Takke B KypCe MaTeMaTUKU TPOUCXOJUT
3HAKOMCTBO C 3JIeMeHTaMH ajire0pbl U OMUCaTe/IbHOM CTaTUCTUKH.

W3yueHue apugMeTUUeCKOro mMarepuaja HauyWHAeTCsl CO  CUCTeMaTu3aluu
Y Pa3BUTHS 3HAHUM O HAaTypa/IbHbIX UKC/aX, OyYEHHbIX Ha YPOBHE Haya/IbHOTI'O

obiriero obpaszoBanus. [Ipu 3TOM COBepIIIeHCTBOBAHUE
BBIUMC/TATETbHOM  TeXHUKU 1 (hopMUpoBaHue HOBBIX
TEOPeTHUUECKUX 3HAHUMN COYeTaeTCst C  pa3BUTHEM

BBIUMC/TUTETbHOM KYJIbTYPbl, B YaCTHOCTH C OOydYeHWeM MpOCTeHIIM TTpuéMam
NPUKUAKA W OIIeHKA pe3y/bTaTOB BBLIUMC/AEHWH. VI3ydyeHWe HaTypa/lbHBIX UKCe
TIPOZI0/DKaeTCs B 6 Kjlacce 3HAKOMCTBOM C HaUa/TbHBIMU TTOHSATUSIMU T€OPUN
nenmuMocTH. Hauamo n3yueHust 0ObIKHOBEHHBIX U IeCATUYHBIX Ip00ei OTHECeHO K 5
KJIacCy. JTO TepBbIi 3Tall B 0CBOEHUM JIpoOel, Kor/ia MPOMCXOAUT 3HAKOMCTBO C
OCHOBHBIMU UIeSIMH, TIOHATUSIMH TeMbl. [Ipr 3TOM paccMoTpeHre 00BIKHOBEHHBIX
npobeii B 1o/1HOM 00BEMe TIpeillieCTBYeT U3YUeHHIO JeCATHUHBIX Apobeid, uTo
1je/1ecoo0pa3HO C TOUKU 3pEHUS JIOTUKH U3/I0XKEeHUsT YUMC/IOBOW JTIMHUU, KOT/la TIpaBU/ia
JENUCTBUM C JeCITUUHBIMUA APO0SIMH MO>KHO 00OCHOBATh Y>Ke HW3BECTHBIMH
aJIFOPUTMaMHU BBITIOJIHEHUST 1eHCTBUM C 0OBIKHOBEHHBIMU [IpPO0SIMU. 3HAKOMCTBO C
JeCATUUHBIMHA APOOSIMU PACIITUPUT BO3MOXKHOCTH [I7Isl [IOHUMAaHHSI 00y YarOIIMMUCS
MPUKJIaIHOTO TTPUMEHEHUS] HOBOU 3aITUCH TIPY W3yUEHWM [PYTUX TMPEeJIMETOB U TIpU
IIPaKTHUeCKOM HCTIo/b30BaHuHu. K 6 Kiaccy oTHeCEH BTOPOM 3Tar B U3yUeHUH JIpo0ei,
r/le IPOUCXO/UT COBEPIIIeHCTBOBaHNE HaBLIKOB CPAaBHEHHSI M IpeoOpa3oBaHus Apober,

OCBO€HHMEe HOBBIX BbIYMC/IMTE/IBHBIX d/JITOPHUTMOB, OTTdYMBdAHKWE TE€XHUKU BquHCHEHHﬁ,
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B TOM 4HucCjIe

12



3HaueHUM BbIpaXKeHUM, cofepKalllix U OObIKHOBeHHbIe, U [leCITUUHbIe Apobwu,
yCTaHOBJIEHUEe CBsI3el MeXXy HUMU, PACCMOTpeHUe TIPUEMOB pellleHus 3a/jau Ha Apobu.
B Hauase 6 kj1acca mpouCXOAUT 3HAKOMCTBO C TTOHATUEM MPOL{eHTa.

Oco6eHHOCThIO M3YUeHHs TIOJIOXKUTETbHBIX W OTPHUIATeIbHBIX YWCesT SBJSEeTCS TO,
YTO OHU TaKKe MOTYyT pacCMaTpUBaTbCsd B HECKOJILKO 3TaroB. B 6 kjacce B Hauvase
n3yyeHus TeMbl «llonmo)kutesbHble M OTpHULaTe/IbHbIe UKC/Ia» BblJessseTcss IojTeMa
«lenble uucna», B paMKax KOTOPOM 3HAaKOMCTBO C OTPULIATE/IbHBIMM UHWC/IaMU U
JeUCTBUSIMUC TIOJIOKUTEJIbHBIMU WM OTPULIATE/IbHBIMM UYMC/IaMHA TPOMCXOAUT Ha OCHOBE
coZieprkare/lbHOroO I0AX0Aa. OTO TM03BOJIAeT Ha [OCTYIIHOM YpPOBHE I103HaKOMHWTh
00yyYarolUXcsi MpakKTUUeCKu CO BCeMU OCHOBHBIMU TOHSITUSIMU TeMbl, B TOM UHCJIe U C
rpaBW/aMU 3HAaKOB TIPDU  BBITIOJIHEHUUW apU(PMeTHUYecKux [JelcTBui. V3yueHue
paLIMOHABLHBIX YMCesT Ha 3TOM He 3aKOHUHMTCS, a OyeT mpoo/bkeHo B Kypce anrebpbl 7
KJlacca.

[lpu oOyueHUM pelleHHI0 TeKCTOBBIX 3aad B 5-6 KJjaccax HCHOIb3YIOTCS
apu(meTrueckre nMpuémel peltieHusi. [Ipy 0TpaboTKe BBHIUMCIUTE/NLHBIX HABBIKOB B 5—6
KjlaccaX pacCMaTpuBaKOTCS TeKCTOBble 3aJaud  C/IeAyIIUX BHUAOB: 3a4aud  Ha
JBI)KeHUe, Ha YyaCTH, Ha TIOKYIIKU, Ha paboTy U MPOU3BOAUTETLHOCTD, Ha TPOLIEHTHI, Ha
OTHOILIeHUsI U Tiporopiuu. OOyuaroirecss 3HaKOMSTCS C TIpUEMaMu pellleHust 3a7iau
repeOOPOM  BO3MOXKHBIX ~ BapWaHTOB, yuarcsi paborate ¢  uHdopmalued,
ripe/icTaB/eHHOMN B hopMe Tab/uL] UK AUarpaMM.

B mporpamMMe yueGHOro Kypca «MareMaTHKa» IpeAycMOTpeHO (OpMHUPOBaHUe
rporeZieBTUUeCKUX anrebpanyeckux rpejcTaBieHU. BykBa Kak CHMBOJ HEKOTOPOT'O
yycjia B 3aBUCMMOCTM OT MaTeMaTUUeCKOrO0 KOHTeKCTa BBOJUTCH IOCTEIeHHO.
BykBeHHasi CHMBOJIMKA IIMPOKO WCIIOb3YeTCsl TIPeX/e BCEero [ 3amucy O0O0Imx
YTBEDPXKIEeHUA U  TpeAjiokeHud, ¢GOpMysa, B UYaCTHOCTU [Jid  BbIUYMCIEHUS
reoMeTpUYeCKUX BeJIMUKH, B KaUeCTBe «3aMeCTUTe Is» UUCIa.

B mporpamMe yuebGHOro Kypca «MareMaThKa» TIpe[CTaB/ieHa Har/siaHast
reoMeTpUsl, HalpaB/ieHHasi Ha pa3BUTHe 00pa3sHOTO MBbII/IeHUs], POCTPAHCTBEHHOTO
BoOOpa’keHHs1, N300pa3UTebHBIX YMEHUH. DTO Ba)KHBIA 3Tarl B U3yUeHUH T'eOMeTpPUH,
KOTOpPbIM  OCYILECTB/ISIETCSI HAa HarIgJAHO-NMPAKTUYECKOM YPOBHE, OMUpaeTCsHa
Har/isigHo-o0pa3Hoe  MbllljieHWe — oOyuwatoiuxcs.  bBosblllags  poib  OTBOAMTCS
TIPAKTUYeCKOM [JIesiTeJIbHOCTH, OTIBITY, SKCTIepUMeHTY, MoZeupoBaHuio. Obyuatoryecs
3HAKOMSITCS C TeOMeTPUYECKUMU (UrypaMHd Ha IJIOCKOCTM U B MPOCTPAHCTBE, C MX
MPOCTENIIMMUA  KOHPUTypalisMy, ydarcsa wu3o0pakaTb WX Ha HeJWHOBAaHHOW U
K/leTuaToil bymare, paccMaTpHBalOT UX MpocCTelilve cBoiicTBa. B mpolecce usyueHus
HarJIsiJHOW TeoMeTpPUM 3HaHWUS, T0JIyueHHble 00yYaroIMMUCS Ha ypOBHE HauaabHOTO
ob11iero o6pa3oBaHUs], CUCTEMaTU3UPYIOTCS U PACIIUPSIFOTCS.

CornacHo yue6HOMY MyiaHy B 5—6 K/accax U3yudaeTcsi MHTerpUPOBaHHbIN NpeZiMeT
«MaTemaTvika», KOTOPbIM BK/IIOYaeT apu(pMeTUUeCcKuid MaTepyuan W Har/sgHYyo
reoMeTpUI0, a TakXKe TpoIieJeBTUUeCKre CBeJleHUs] U3 anreOphbl, 3/1eMeHThbl JIOTUKU U
Havasia OnucaTe/TbHOM CTaTUCTUKHU.

OO011jee UKC/I0 YaCOB, PeKOMEH/JOBAaHHBIX /IJIs1 U3yUeHUs] MaTeMaTuku, — 340 Jacos:
B 5 knacce — 170 yacoB (5 uacoB B Hefiento), B 6 kimacce — 170 yvacoB (5 uacoB B
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HeJle/o).
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COJEPXAHUE
OBYUYEHUNSA 5 K/IACC

HartypaibHble yuc/ia ¥ Hy/Ib
HatypaneHoe wumcio. Pspg  HarypanbHbix umcen. Yucino 0. M3o6pakeHue

HaTypa/bHBIX UKCe/ TOUKaMU Ha KOOPJMHATHOW (YMC/I0BOM) MPSIMOM.

[To3uiMoHHass cucTeMa CUMC/IeHusl. Pumckass Hymepauusi Kak [pUMeEp
HETO3ULIMOHHOM CUCTeMbI CUMC/IeHUs. [ecsaThuuHasi cucTeMa CUMC/IeHUSsI.

CpaBHeHHe HaTypa/JbHbIX YHUCE/, CpaBHEHWe HaTypaJbHbIX YHCET C HYIEM.
Crioco6n1 cpaBHeHUs. OKpyT/IeHHe HaTypa/lbHbIX UHCEJL.

Cno>keHUWe HaTypalbHBIX UKCes, CBOMCTBO HYJIS TIPU C0)KeHWHU. BblunMTaHue Kak
JeiicTBue, obpaTHOe CI0XKeHWI0. YMHOXXeHUe HaTypasbHbIX Uuces, CBOMCTBA HYJ/S U
eVUHUIIbI TIPU YMHOXKeHuHU. [leseHWe KakK [ielicTBUe, 0OpaTHOe YMHOKEHUIO.
KoMnoHeHThI 1elCTBUM, CBSI3b MeXAY HUMU. [IpoBepka pe3y/bTaTra apu(p)mMeTHyecKoro
nmerictBus. [lepemecTuTenbHOe M COYeTaTebHOE CBOWMCTBA (3aKOHBI) CJIOXKEHUS H
YMHO>KeHUS], pacripe/ie/iuTe/lbHOe CBOMCTBO (3aKOH) YMHOKEHHSI.

Wcnonb3oBanve OykB aA/isi 0603HaueHUsi HEU3BECTHOIO KOMIIOHEHTa U 3arlvcCHh
CBOMCTB apU(phMeTUUeCKUX JTeCTBUM.

[enuteny u KpaTHbIe YMCJIa, PA3/I0’KeHHWe Ha MHOXXUTeU. [IpocThie U coCTaBHBbIE
yrcsa. [IpusHaku gemmMocTy Ha 2, 5, 10, 3, 9. /leneHue € 0CTaTKOM.

CreneHb C HaTypajbHBIM TOKa3aTejeM. 3arvcCh UYKC/ia B BUJle CYMMbI pa3psiiHbIX
c/laraeMbix.

YucioBoe BbIpakeHUe. BbruuciieHre 3HaueHW UMC/IOBBIX BbIpaXKeHUH, MOPsiZOK
BBITIOJIHEHUS AeUCTBUM. lVcrionb3oBaHve TpU BBIYMC/IEHUSIX [epPeMeCTUTETbHOTO U
CcoueTaTe/IbHOTO CBOMCTB (3aKOHOB) CJIOXKEHMSI U YMHOXXEHMS, pacripeeuTebHOro
CBOMCTBAa YMHOKEHUSI.

Jpodu
[TpencraBneHre o ApoOH Kak Criocobe 3arvcy YacTv BeMUUHHBbL. OOLIKHOBEHHBIE

npobu. IlpaBwibHble W HempaBWIbHBIe Apobu. CMeliaHHasi ApoOb, TIpe/CTaBIeHHe
CMeIlIaHHOW ApoOM B BHU/e HeNpaBWIbHON ApoOu W BbIJeneHHe 1[eJIOM YacTH YHC/Ia
13 HempaBuUIbHOM Apobu. M3o0pakeHwe apoOeil TOUKaMHW Ha YKMC/IOBOM TIPSIMOIA.
OcHoBHOe cBoiicTBO fpobu. CokpaijeHue apobeli. IlpuBegeHue ApoOH K HOBOMY
3HaMeHaTem0. CpaBHeHUe ipobei.

Cno)keHue U BbluhTaHue fApobeill. YMHOXeHWe U JejieHue [po0eli, B3aUMHO-
oOpaTHbIe Apo6u. HaxoaeHne yacTH 1e/10r0 U 11e/10T0 10 ero YacCTH.

HNecatnuHasi 3amuch Apobeid. IlpencraBieHve fAecATUYHOW Apobu B BUjE
00BIKHOBEHHOU. V300pakeHWe AeCATUYHBIX Ap0o0eil TOuKaMyd Ha YKUC/IOBOMW IPSIMOM.
CpaBHeHMe [IeCITUUHBIX ApO0ei.

ApudmeTnueckue JeHCTBUS C AeCATUUHBIMUA Jpo0siMu. OKpyT/IeHHe AeCITUUHBIX
ZIpo0eti.
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PellieHHe TeKCTOBBIX 3a/ia4

PerlleHre TEKCTOBBLIX 3aJjau apudMeTUUeCKMM CITocoboM. PerrieHune JjOrMuecKux
3a/1au. PerrieHure 3a/1au repe0OpOM BCeX BO3MOJKHBIX BapuaHTOB. Vcrosib3oBaHuUe TIPU
pellieHnH 3a7iau TabJInI] U CXeM.

PellieHne 3a7jau, cofepkalliux 3aBUCUMOCTH, CBsI3bIBaloOlllie BEJIMUUHbBI: CKOPOCTb,
BpeMsi, pacCTOsiHWe, 1leHa, KOJIMYeCTBO, CTOUMOCTb. EAWHUIIbI W3MepeHHs: MaccChl,
00BbEMa, 11eHbl, paCCTOSIHUS, BpeMeHU, CKOPOCTU. CBsI3b MeX/y eJMHULIAMU W3MepeHHs
KaK/I0M Be/IMUMHBI.

PertieHrie OCHOBHBIX 3a7iau Ha poOU.

[TpeacraBieHre JaHHBIX B BU/E TaOJIHMI], CTO/IOUATBIX JUarpamMM.

HarnsgHas reomerpus

Harnsigable mpescraBiieHds 0 ¢urypax Ha IJIOCKOCTH: TOUKa, TpsiMasi, OTPe30K,
Jyd, yroj, JioMaHasi, MHOTOYTOJIbHUK, OKDY)>KHOCTb, Kpyr. Yroj. [IpsiMoM, oCTpbIi,
TYNOW U Pa3BEPHYTHIN YIJIbI.

[lnvHa oTpe3Ka, MeTpUYeCKHe eJWHHULbI JJUHBL [InMHa J0MaHOM, TMepuMeTp
MHOTOyTO/IbHUKA. VI3MepeHre 1 NOCTpOeHye YTjI0B C [TOMOILbIO TPAaHCIIOPTHPA.

Harngauele npejcrtaBneHusi O ¢urypax Ha IUIOCKOCTHA:  MHOTOYTOJIbHUK,
MPSIMOYTO/IbHUK, KBaZlpaT, TPEYTOJIbHUK, O PaBEHCTBE (PUTYDP.

W306paxkenne ¢uryp, B TOM uucle Ha KiaetuaTol Oymare. IloctpoeHue
KOH(UTypallMii U3 YacTell TMpsMOM, OKPY>KHOCTM Ha He/JMHOBAaHHOM U KJjeTuaTou
Oymare. Mcrnosib30BaHue CBOWMCTB CTOPOH U YTJIOB MPSIMOYTO/IbHUKA, KBaZpaTa.

[Tnowase  MpPSAMOYrOJIbBHMKA W MHOTOYTOJIBHUKOB,  COCTaB/€HHBIX U3
MPSIMOYTOMTBHUKOB, B TOM 4ucjie (Guryp, u300paXEHHbIX Ha  K/IeTuaTou
bymare.EAMHULIBI U3MepeHus TI/IOIIa/IH.

HarngaHele mipeicTaB/ieHHdss O TPOCTPAHCTBEHHBIX (DUrypax: IpPsIMOYTOJIbHBIN
riapasuiesieniunesi, Ky0, MHOTOrpaHHUKHU. V300pakeHre TIPOCTEUIIINX MHOTOTPaHHUKOB.
Pa3BépTku Kyba u nmapasienenuriega. Co3maHye Mo/iesieli MHOTOIPaHHUKOB (M3 Oymary,
MPOBOJIOKH, TIJIACTU/IMHA U APYTUX MaTepuasoB).

OO6BEM TIPSMOYTOJILHOTO Mapasuienenurnesa, Kyba. EAUHULIbI u3MepeHus: 00bEMa.

6 K/IACC

Harypa/ibHble yncia

ApudmeTnueckre [IeWCTBUSI C MHOTO3HAUHBIMM HATYPaJbHBIMU  UKCIAMH.
YucnoBble BbIpaKeHWs, TIOPSAOK JeHCTBUH, WCIOMb30BaHUe CKOOOK. Vcrosb3oBaHue
TPU  BBIUMC/IEHUSIX TIePEMECTUTE/IbHOTO W COUeTaTebHOTO CBONCTB CJIOXKEHHS U
YMHO>KEeHUsI, pacrpe/ie/IMTe/IbHOr0 CBOMCTBA YMHOXeHHUs1. OKpyrieHue HaTypasbHbIX
yKcer.

IenuTeny ¥ KpaTHbIE YKC/Ia, HAUOOJIBIINMI OOIIMI Ae/TUTe/Tb 1 HauMeHbliee obIree
KpaTtHoe. [leTMMOCTh CYMMBI ¥ TIPOM3Be/ieHHs. [le/ieHre C OCTaTKOM.
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IIpobu
OO6bIkHOBeHHasi ApoOb, OCHOBHOe CBOWMCTBO JApoOu, CcoOKpaileHue ApoOeil.

CpaBHeHHe U yIIOpsijourMBaHue aApobeii. PeleHue 3azau Ha HaxoXKAEeHWE YaCTHOT
1[eJIOT0 W I[e/IoT0 1O ero uacth. [IpoOHOe YWC/IO Kak pe3y/bTaT [iefleHus.
[TpesncraBieHye AeCITUUHON ApoOM B BHAE OOBLIKHOBEHHOH ApOOH U BO3MOYKHOCTH
rpe/icTaB/ieHNs] OOBLIKHOBEHHOW Apobu B BHe AecITUUHOW. [lecATHuHBIe ApoOU H
MeTpuueckasi cucTeMa Mep. ApudMeTHUeCKre AeMCTBUSI M UHCIOBbIe BBIPa)KEHHUSIC
OOBIKHOBEHHBIMH U JIeCITUUHBIMH APOOSIMH.

OtHorieHue. [lesieHre B JaHHOM OTHOIIIeHHUH. Maciitab, mporopifus. [IpumMeHeHue
TMPOIOPLMM NPU PelleHnH 3aau.

[Tonsitie TpolleHTa. BbIumc/ieHue TIPOLIEHTa OT BeMYMHBI W BeMUMHBI 110 €€
MPOLIeHTYy. BbIpa)keHWe TIPOLIEHTOB [JIeCATUYHBIMU /pobsMu. PermeHue 3ajauHa
TIPOLIeHTHI. BhIparkeHre OTHOIIIEHHS BeJIMUMH B TIPOLIEHTAX.

ITosi0KuTE/IbHBIE U OTPHLIATEe/IbHbIE YHC/IA

[TonoxutesibHble W OTpULiaTe/ibHble uyuciaa. llesbie uyucna. Moaynib 4ucia,
reoMeTpuueckass MHTeprpeTalusi MOAy/AsS uuciaa. M3obpaxeHue uucen Ha
KoopAuHaTHOM npsiMou. UucnoBele npomMexyTku. CpaBHeHHe uucen. ApudmeThueckue
JIeCTBUSIC TTOJIOKUTEBbHBIMU U OTPULIATeTbHBIMU UMC/IaMHU.

[IpsamoyrosibHasi cucTeMa KOOpAMHAT Ha IUIOCKOCTU. KoopauHaTbl TOYKU Ha
TI0CKOCTH, abcrucca ¥ opavHaTa. [locTpoeHwe TouekK ¥ (GUTyp Ha KOODAWHATHOM
TJIOCKOCTH.

BykBeHHbIe BbIPpa)KeHMSsI

[TpumeHeHue OYKB /i 3allMCH MaTeMaTUUYeCKUX BBIP&)KeHUU U TIpe/JIOKeHUH.
CpoiicTBa apu(MeTHUeCKUX [AeMCTBUM. bByKBeHHble BbIpa)K€HUSI W  UHC/IOBBIE
MO/JCTaHOBKU. bByKBeHHble paBEHCTBA, HaXOXXJEHUEe HEU3BEeCTHOTO KOMITOHEHTA.
dopmynbel, GopMyJbl TIepUMeTpa U ITUIOIIAAX TIPSMOYTOJIbHUKA, KBajpara, 00bEMa
rapasiefienunesa u Kyoa.

PemieHne TeKCTOBBIX 3a/ia4

PerleHre TEKCTOBBIX 3aJjau apu(MeTHUUECKUM CITOCOO0OM. PelieHue JIOTUUECKUX
3ajau. PertieHue 3a/jau riepe60poM BCceX BO3MOXKHBIX BApHAHTOB.

PellieHne 3afiay, CoZieprKallliX 3aBUCHMOCTH, CBSI3bIBAIOIIUX BEJIMUMHBI: CKOPOCTD,
BpeMsi, pAaCcCTOsIHWE, LleHa, KOJIMYeCTBO, CTOUMOCTb, TPOU3BO/UTE/NLHOCTb, BpEMS,
00béM paboTbl. EAuHMIIEI M3MepeHUs: MacChl, CTOMMOCTH, PAaCCTOSIHUS, BpPeMeHH,
ckopocTu. CBsi3b MeXAY eJMHULIaMU W3MepeHUs KaXK[0l BeTMUMHBI.

Pelienne 3azau, CBSI3aHHBIX C OTHOILLIEHWEM, TMPOMOPLIMOHATBHOCTBIO BEIUYMH,
TIPOLIeHTaMHU; pellleHre OCHOBHBIX 3a/lau Ha ApOOU U TIPOI[EHTHI.

OneHka W TIPUKUZKA, OKpyrieHue pe3yiabTaTa. CocTaBieHue OyKBeHHBIX
BbIpakKeHUM I10 YCIOBHIO 3a/jauM.

[IpencraBneHre [AaHHBIX C TIOMOIIbIO Tabmmiy W AuarpamMMm. Cronbuatbie
JliarpaMMbl: YTeHHe U MocTpoeHre. UTeHre KPyroBbIX AuarpaMM.
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Harnspnasa reomerpus

HarnsigHeie npepctaBineHus 0 ¢Urypax Ha IUIOCKOCTU: TOUKA, MpsiMasi, OTPEe30K,
Jyd, yroJi, JIOMaHasi, MHOTOYTOJIbHUK, YeTbIPEXYTO/TbHUK, TPEYTrOJIbHUK, OKPY>XHOCTh,
KDYT.

B3anmMHoe pacrosiokeHue ABYX MNPSIMbIX Ha MJIOCKOCTH, TMapasiie/ibHble MpsMbIe,
MeprieHIUKYIspHble TpsiMble. V3MepeHHe pacCTOSIHUW: MeXAY JBYMS TOYKamH, OT
TOYKH IO IPSIMOM, /IJIMHA MapIlIpyTa Ha KBapaTHOU CETKe.

N3mepeHne ¥ TIOCTpOeHHWe YIJIOB C TIOMOLbK) TpaHCIopTtupa. Bupsl
TPEYro/IbHUKOB: OCTPOYTOJIbHBIM, TIPIMOYTOJ/IbHBIN, TYTOYTOJ/IbHBIN, paBHOOEApEeHHBIH,
PaBHOCTOPOHHUM. YeTbIpEXYTO/IbHUK, TIPUMEPBI YEThIPEXYTOJIbHUKOB. [IpIMOYTO/bHUK,
KBa/IpaT: WCIIO/Ib30BaHWE CBOMCTB CTOPOH, VIJIOB, JAuaroHased. M3o0pakeHue
reoMeTpuueckix (¢GUryp Ha HeIMHOBAHHOM Oymare C WCI0J/Ib30BaHWEM LIUPKYJIs,
NMHeWKH, yrofbHUKa, TpaHcropTupa. [locTpoeHust Ha KjieT4yarToit bymare.

[TepumeTp MHoOroyrosbHUKa. [loHATHe TIOLAAW (DUTYpBI, €AUHULBI W3MepeHUs
nnomaan. [IpubmmkéHHOe nU3MepeHre TUiomazu (GUryp, B TOM UKC/Ie Ha KBaJlpaTHOU
cetke. [IpubmmxEHHOE U3MepeHre JJIMHBI OKPYKHOCTH, TUIOIIAU KpyTa.

CuMMeTpust: LieHTpa/bHasi, 0CeBasi U 3epKa/ibHasi CAMMETDUHU.

[TocTpoeHre CUMMeTPUYHBIX QUTYP.

HarnsigHble mpeacTaBieHus O IPOCTPAHCTBEHHBIX (DUTypax: napasiienenurie],
Ky0, mpr3Ma, nmupaMujia, KOHYC, LIUIUH/PD, 1ap u cdepa. M3o06paxkeHue
MPOCTPAHCTBeHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, LIWJIMH/IPA U
KoHyca. Co3fjaHue Mo/esieii TIpOCTPAaHCTBEHHBIX GUryp (13 Gymaru, IMpOBOJIOKH,
MJIaCTWIVHA U IPYTUX MaTepUasioB).

[TonssTie 00bEMa, eaWHMIBI H3MepeHUs 00béMa. OOBEM MPAMOYTOIBHOTO
rapasiiesienurnesia, Kyoa.

INIPEAMETHBIE PE3YJ/IBTATBI

[TpeameTHbIe pe3y/ibTaThl OCBOEHHSI IPOrpaMMbl yueOHOro Kypca K KOHIIY
oOyueHus B 5 KJ1acce:

Umncia ¥ BBIYUCTIeHUS

[ToHMMaTh W MPaBUIBHO YIOTPEOJIATH TEPMUHBI, CBSI3aHHbIE C HaTyPa/IbHBIMH
yKC/laMi, 0OBIKHOBEHHBIMH U JIECITUUHBIMUA JPOOSIMH.

CpaBHUBaTh W YMOPSI0UMBaTh HaTypa/ibHble UMC/a, CPABHUBATh B MPOCTEUILNX
C/Tydastx 0ObIKHOBEHHBIE IPOOH, [IeCITHUHbIE TPOOH.

COOTHOCHUTBH TOUKY Ha KOOPJJMHAaTHOW (UMCJIOBOM) TIPSIMOM C COOTBETCTBYIOLLIUM €
yrcaoM W u300pakaTh HaTypa/ibHbIE UMC/la TOYKAaMU Ha KOOPAWHATHOW (UKMC/IOBOM)
TMIPSIMOW.

BoeinmomHAT  apudmeTHyeckue  AEMCTBUSI C  HaTypa/ibHbIMM  UMC/IaMH,
C 0OBIKHOBEHHBIMU JIPOOSIMH B MPOCTEUIITUX CyUasiX.

BBINTOTHAT TPOBEPKY, NMPUKUKY pe3y/ibTaTa BbIUYMCIEHUH.

OKpyr/iSTh HaTypaJ/ibHbIE UKC/IA.
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PellieHHe TeKCTOBBIX 3a/ia4

Pemiatb TeKCTOBble 3a/laud  apyi(MeTHYeCKMM CrocoboM HW C  ITOMOII[bIO
OpPraHNU30BaHHOT'O KOHEUHOTO repedopa BCeX BO3MOKHBIX BapHAHTOB.

PemmaTh 3azaum, cogepykaljyde 3aBUCHUMOCTH, CBSI3bIBAIOIIMEe BEJTMUMHBI: CKOPOCT,
BpeMsi, pacCTOsIHUE, LIeHa, KOJIMYeCTBO, CTOUMOCTb.

Vcrionb30BaTh KpaTKHWe 3aliiCH, CXeMbl, Tabsuibl, 0003HAaUeHWs] MPU PeIIeHUH
3a7iay.

[Tosb30BaThC OCHOBHBIMU €[UHHULIAMHA KW3MepeHUs: L|eHbl, MacChl, pPaCCTOSIHUS,
BpPeMEeHU, CKOPOCTH, BbIpa)KaTb OJIHW €IUHULIbI BeJIMUMHbI Uepe3 Apyrue.

N3BnekaTh, aHaAM3UpOBaTh, OlLleHWBAaTh WHGMOpPMAlUIO, TIpe/iCTaB/IeHHYIO
B TabsmIle, Ha CTO/I0UATOM JUarpamMme, WHTEPIIPETUPOBATh IpPe/ICTaB/IeHHbIE JaHHbIE,
WCTIO/Ib30BaTh JIaHHbIE TMPU PeLleHnH 3a/iay.

Harnsignasa reomerpus

[Tonb30BaThCsl reOMeTPUUeCKUMY TIOHATUSIMU: TOUKa, MpsiMasi, OTPe30K, Jiy4, yroJ,
MHOTOYTOJTbHUK, OKPY>KHOCTb, KpYT.

[MpuBoguTL mTpUMepbl OOBEKTOB OKpY’Kalolllero Mupa, uMeloux Gopmy
M3yUeHHbIX reOMeTpUUYeCKUX QUryp.

Vcnosb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yrjaMHu: BepIlIMHAa CTOPOHA,C
MHOTOYTO/IbHUKaMU: yT0Jl, BepllrHa, CTOPOHA, AWaroHaab, C OKPY’KHOCTbIO: pajuyc,
JiaMeTp, LieHTp.

M306pakaTh U3yueHHbIe reoMeTpuueckre GUrypbl Ha HeIMHOBAaHHOW U K/IeTuaToMN
Oymare C MOMOILIBIO LUPKYJIS U JTMHENKH.

HaxoauTe [AMMHBI OTPe3KOB HEMOCPEJCTBEHHbIM W3MepeHHeM C TIOMOLLbIO

JIMHENKH, CTPOUTD OTPEe3KU 33/]JaHHOM [I/TUHBI; CTPOUTH OKPY>KHOCTb 3a/IaHHOTO pajikyca.

Wcnonb3oBaTh CBOMCTBA CTOPOH U YIJIOB TMPSIMOYTOJIbHUKA, KBajpara AJisi WX
MOCTPOEHUs], BEIUKMC/IEHUS TIIOL[aZU U TlepuMeTpa.

BbluncsiaTe mepumeTp U IUIOIIAAb  KBaZpaTa, IIPSAMOYTO/bHUKA, (Uryp,
COCTaB/IEHHBIX W3 TIPSIMOYTOJBHUKOB, B TOM uuncie ¢Guryp, u3o0pakéHHbIX Ha
K/leT4yaTou Oymare.

[Tosib30BaTbCsl OCHOBHBIMM METPUUECKMMHU eQUHULIAMU U3MepeHHusl [I/IUHBI,
TJI0LIA/IN; BbIpaKaTh OJHU eJUHULIbl BeJTMUKHBI Uuepe3 Ipyrue.

Pacrnio3HaBaTh Tapasiesiernurne]i, Ky0, MCIOMb30BaTh TEPMUHOJIOTHIO: BepIIMHA,
pebpo rpaHb, U3MepeHus, HaXOAUTb WU3MepeHusl rapasiiesnenure/a, Kyoa.

Bbruncsiate 00béM  Kyba, Tapasuiesieriuriefja IO 3a/laHHBIM — M3MepeHUsIM,
T10/1b30BaThCsl eIMHULIAMU M3MepeHusi 00bEMa.

PemaTb Hec/O)KHble 3aJlaud  Ha UW3MepeHHe TreOMeTPpUYEeCKUX BeJIMYMHB
MPAaKTUYECKUX CUTYaLUsIX.
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[TpeameTHbIe pe3y/ibTaThl OCBOEHHSI IPOrpaMMbl yueOHOro Kypca K KOHIIY
oOyueHus B 6 K/1acce:

Uuncia ¥ BBIYUCTIEHUS

3HaTb W TIOHMMAaThb TEPMHHBI, CBSI3aHHble C PAa3/UYHbIMU BHUAAMU 4YHUCeT U
criocobamMHu MX 3arvCHy, TepPexoAuTh (eC/id 3TO BO3MOXXHO) OT OJHOM (hOpMBI 3aImiCH
YyKrC/ia K APYromu.

CpaBHUBaTh U YIIOpSAJOUMBAThH lLiejible uKc/la, OOBIKHOBEHHble U [leCSTUYHbIE
JIpo0u, CpaBHUBATh UMCJIa OZJHOTO U pa3HbIX 3HAKOB.

BhINOMHATB, coueTasi yCTHbIE U MUCbMEHHbIE TIPUEMBI, apu(MeTHYeCcKue JerdCTBUS
C HaTypaJbHBIMU U 1[e/IbIMH UWCTaMU, OOBIKHOBEHHBIMH U AEeCATAYHBIMU JApPOOsSMHU,
TMOJIOXKUTETbHBIMUA U OTPULIATE/TbHBIMU YK CJ/IaMHU.

Bblunc/iaTh 3HaueHWs YUC/IOBBIX BbIPDAXKEHWM, BBITIOMHATh NPUKUAKY U OLIEHKY
pe3y/ibTaTa BBIUMC/IEHWM, BBIMOIHATE IPeo0pa30BaHUs UHMC/IOBBIX BbIpayKeHUHHA
OCHOBe CBOICTB apu(MeTUUeCKUX JAeHCTBUM.

COOTHOCHUTBH TOUYKY Ha KOOPJAWHATHOU MPSIMOM C COOTBETCTBYIOILMM €M UMC/IOM U
1300pakaTh UMC/Ia TOUKAMUA Ha KOOPAWHATHOM MPSIMOM, HaXOAUTh MOAY/Ib UHC/IA.

COOTHOCHTBH TOUKHU B TIPSIMOYTOJIbHOM CHUCTEME KOOPJAWHAT C KOOpAMHATaMU 3TOU
TOUKH.

OKpYyTJISITh 1ie/ble YKC/Ia U AeCATHUHbIe po0U, HaXOAUTh MPUOJIKEHHUS YHCelT.

YucioBble H OyKBeHHbIE BbIPyKeHHs

[ToHumMaTh ¥ ymoTpeO/sSITh TepMUHBI, CBs3aHHbIe C 3allMCbI0 CTeleHW YUCIIa,
HaXOZUTh KBajipaT W Ky0 UHC/Ia, BBIUMC/IATH 3HAUEHUs YKC/IOBBIX BbIpaKEHWH,
COJlep>KallliX CTereHH.

[Tonb3oBaThCsl MpU3HAKaMHU [JeIUMOCTH, pacK/aZblBaTh HaTypasbHble UWC/la Ha
MPOCThIe MHO>KUTEJIU.

[Tosmb30BaThCsA MacIITaboM, COCTaB/ISITh MPOTIOPIIMN U OTHOIIIEHUSI.

Vcrnonib30BaTh OYKBBI [/I1 00O3HAUEHHs YHMCE/ TIPU 3allUCH MaTeMaTH4YeCcKUX
BLID@KEHUWM, COCTaB/ATh OyKBeHHbIe BBIpaXKeHUs U (DOPMy/bl, HaXOJUTh 3HAUEHUS
OyKBeHHBIX BbIpayKeHUH, OCYIIeCTB/IsIs He06X0IUMbIe TOACTaHOBKY U Ipeobpa3oBaHusl.

HaxoauTh Hen3BeCTHbI KOMIIOHEHT paBeHCTBa.

Pemenne TeKCTOBBIX 3a/ia4

PeliaTh MHOTOIIIAaroBbIe TEKCTOBBIE 3a/laui apu(MeTUUeCKHUM CTI0COO0M.

Peliate 3amauu, CBsi3aHHbIE C OTHOLIEHHEM, TIPOMOPLIMOHA/BHOCTBIO BeUYMH,
TMIPOLI€HTaMH, pPelllaTh TPU OCHOBHBIE 3a/lau Ha APOOU U TTPOLI€HTHI.

Pewiath 3ajaum, cozeprkaliye 3aBUCUMOCTH, CBSI3bIBAIOINE BeTUYMHBI: CKOPOCT,
BpeMsi, pacCTOsiHUe, lieHa, KOIMYeCTBO, CTOMMOCTb, TPOU3BOAUTENBHOCTb, BpeMs,
o0bémMa paboThI, UCMOMB3ysl apudMeTHUeCKUe [JeUCTBUs, OLeHKY, TPUKUAKY,
T0/1b30BaThCsl €/JUHULIAMU U3MePeHHsI COOTBETCTBYIOIUX BeJTUUKH.

CocTtaBnsTh OyKBeHHbIe BbIDayKEHUS 110 YCIOBHUIO 3a/jaui.
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W3BnekaTh uHGMOpMaIMio, TIpeACTaBAeHHYI0 B Tab/vllax, Ha JIMHEWHOM,
cronbuaToii Wi KPyroBod AvarpaMMax, MHTePIPEeTUPOBATh Mpe/iCTaB/IeHHbIe JaHHbIE,
WCII0/Ib30BaTh ZlaHHbIe TIPU pellleHrH 3a/au.

[IpeactapnsaTeh WHGOPMALMIO C TIOMOIIBIO TAaOMMI], JUHEHHOM U CTO/I0UYATOU
JTuarpamm.

HarnspaHasa reomerpus

[MpuBoguTL TIpUMepbl O0OBEKTOB OKpY)KaloIllero Mupa, HUMeRIux GdopMy
M3yUeHHbIX reOMeTPUUYeCKUX TIJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYDP, MPUMephbl paBHbIX
Y CUMMETPUYHBIX (pUryp.

V306paxkaTh C TOMOII[bIO LUPKYJIs, TMHEWKU, TPAHCIIOPTHPAa Ha HeJTMHOBAHHOU U
K/IeT4aToOM OyMare W3yueHHbIe TUIOCKHE TeoMeTpuueckue (GUrypbl U KOHGMHUTYpaIrH,
CUMMeTpUUHbIe (DUTYPHI.

[Tonb30BaTbCs TeOMETPUUYECKMMH TIOHSTUSIMU: DABEHCTBO (QUryp, CHMMeTpUS,
WCII0/Ib30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYI0 C CHMMETPUEN: OCb CHUMMETDUH, LIeHTD
CUMMETPHH.

HaxoguTh BeMUMHBI YTJIOB HM3MEPEHWEeM C TIOMOLLBI TPAHCIOPTHUPA, CTPOUTh
YTJIbl 3aZIJaHHOW BEeJIMUMHBI, 10/1b30BaThCS MPHY PellleHUH 3aZiau rPalyCHON MepOol YTJIOB,
pacrio3HaBaTh Ha YepTexkax OCTPbIM, MPSIMOW, Pa3BEPHYTHIU U TYTOU YTJIbI.

Bblunciate  JMHY  JIOMaHOM, TepUMeTpP MHOTOYTOJIbHMKA, I10/Ib30BaThCs
eIMHULIAMU W3MePeHUs [I/INHbI, BbIpa)KaTb OJHU eJWHHULIbI WU3MepeHUs [JIMHbI yepe3
Zipyrue.

HaxomuTb, WCMob3yss 4yepTéXHble WHCTPYMEHTBI, PACCTOSTHUSA: MEXIY ABYMs
TOUKaMU, OT TOUKH /10 TIPSIMOM, JJIMHY MyTH Ha KBaJ[paTHOW CeTKe.

Boeiunciath miomaab GUryp, COCTaB/JeHHbIX U3 MPSIMOYTOJILHUKOB, WCIIO/Tb30BaTh
pa3bueHWe Ha TIPIMOYTOMbHUKM, Ha paBHble GUTYpbl, [JOCTpauBaHue [0
MPSIMOYTOJIbHUKA, T10/1b30BaTbCsl OCHOBHBIMU e[VHUIIAMU U3MepeHUsi IIOIIa Iy,
BbIpakaTb OZJHU eJJMHULIbI U3MePeHUs TJIOIau uepe3 ApyTue.

PacriosHaBaTh Ha MoOJeissX W U300pakeHUsX TMpaMUy, KOHYC, LIAIUH/D,
WCI0JIb30BaTh TEPMUHOJIOTHIO: BepIliHa, pebpo, rpaHb, OCHOBaHUe, Pa3BEpTKa.

N306paxkaTh Ha K/eTyaToil Oymare MpsiMOyToO/IbHBIN Tlapasiiesenures.

Bbrancisite 00bEM TIPIMOYTOMBHOTO Tiapasiiesienumesa, Kyba, T0/b30BaThCS
OCHOBHBIMU eZIMHULIAMU U3MepeHUsI 00bEMa;

Peliatb HecsokKHbIe 3a/laud  Ha HaxOXXJEeHWEe TeOMeTPUYECKUX BeTUUYUH
B MPAKTUYECKUX CUTYaLUSIX.
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TEMATNYECKOE INTAHUPOBAHUE

5 K/TACC
HanmeHoBanue pa3gena |KosmduecTBo OcHoBHOe OcHOBHbIE BU/IbI eSITETbHOCTH 00YUaroIUXCs
(Tembl) Kypca 4yacoB coZieprkaHue

HartypanbHbie yuciia. 43 HecatruHas Yurarh, 3a1MChIBaTh, CPABHUBATH HATypa/bHbIe UNCIIa;

HeticTBus C CHCTEMA CUMC/IEHUS. | MpeAJjaraThb H 00CYy)XAaTh COCO0BI YIIOPSJ0UMBaHUS

HaTypaJbHbIMU YMC/IaMU Pan HaTypanbHbIX yrices. 300pakaTh KOOPJUHATHYIO TIPSIMYI0, 0TMeYaTh
yucers. yKMC/a TOUKaMX Ha KOOPAWHATHOM TMPSIMOY, HAX0AUTh
HatypasnbHbiv psg,. KOOP/JIMHAThI TOUKHU.
Yucso 0. HccnepoBaTh CBOMCTBA HAaTyPa/IbHOrO psAja, uncen 0 u 1
HarypasnbHbie TIPY CJIOJKeHUU U YMHOKeHUMU.
yuc/ia Ha Ncnonb30BaTh NPaBU/I0 OKPYIJ/IEHWS HATypabHbIX YUCe.
KOOPAWHATHOU BbIinosiHATH apujdmeTuyecKue AeUCTBUS C
MPSIMOM. HaTypa/IbHbIMHA YUC/IaMH, BBIYUC/IATH 3HAUEHHS UMCJIOBBIX
CpaBHeHue, BbIpakKeHUH
OKpYyTIJieHHe co ckoOkamu 1 6e3 CKOOOK.
HaTypa/bHBIX UKce/l. | 3alUChIBATh MPOW3BE/IEHKE B BH/E CTETEHH, YMTATh
Apudmetrueckue CTereHw, HCI10/1b30BaTh TEePMHHOJIOTHI0
IeHCTBUS (ocHOBaHMe, TIOKa3aTe/b), BbIYHUC/AATH 3HAUYeHUA

C HaTypa/JbHBIMU
ynuciaMu. CBoOMCTBa
HYJIS TIpH
C/IOXKEHUU U
YMHO>KeHUH,

CTeTleHel.

BbINO/THATh NPUKHUJKY U OLIEHKY 3HaUeHUU UYKC/IOBBIX
BbIp@)KEHHUH, MpeAiaraTb U IPUMeHATb MPUEMBI
NMPOBePKH BbIUKC/IEHUM.

Hcnonb30BaTh NPU BHIYUCIEHUSAX [IepeMeCTUTeIbHOe U

couerareasbHoe (‘Bﬂﬁ("T‘RR CAo0KeHUud 4 yMI—Iﬂ)KPI—"/Iq’
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IIepemecTtuTennbHOE
Y coueTaTesibHOe
CBOKMCTBA CI0’KEHUSI
Y YMHOXeHWUs,
pacripezie/iuTe/IbHoe
CBOKCTBO
YMHOXEHHUS.
Henurtenu u
KpaTHbIE YMC/Ia,
pasJioyKeHue

yuc/a Ha
MHO>XUTEJTH.
Henenve

¢ octatkoM. IIpocTteie
Y COCTaBHbIE UUC/IA.
[Ipy3HaKku
JIeJTMMOCTH Ha 2, 5,
10, 3, 9.

CrerneHs
HaTypa/lbHbIM
rioKasareJsieM.
YucoBbie
BbIDa)KEHUS;
TOPSIZIOK ZIeMCTBUMA.
Penienue
TEeKCTOBbIX 3a/lau Ha
BCE
apu(meTHUeCKre

U PUMEHSTH MpaBuJIa MpeoOpa30BaHUsT YNC/IOBBIX
BbIDA’KEHUII HA OCHOBE CBOMCTB apU(PMETUUYECKHX
nercteui. ViccieoBaTh UrC/IOBbIe 3aKOHOMEPHOCTH,
BBI/IBUT'aTh U 000CHOBBIBATh 'MIIOTE3bI,
(opmypoBaTh 00001[€eHHA M BHIBOABI 10 pe3y/IbTaTaM
MIPOBE/IEHHOI0 UCC/Ie[JOBAHUSI.

dopmMy/IMpPOBaThH onpejesieHusl [e/IUTe il U KPaTHOTO,
Ha3bIBATh /IeJIUTE/M U KPaTHbIE UKCJ/Ia; pacno3HaBaTh
TIPOCThIe U COCTABHbIE UUC/IA; (JOPMY/IUPOBATH U
NPUMEHATH NPU3HAKM [1eJIMMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHSATh aJITOPUTM Pa3/I0KeHUs YUCIa Ha MPOCThIe
MHO>KUTE/TM; HaX0AUTh OCTaTKU OT [le/IeHUs U

HeToJIHOe YaCTHOe.

Pacno3HaBaTh UCTHUHHBIE U JIO’KHbIE

BbICKA3bIBAHUS 0 HATYPaJIbHbIX YUC/IAX,

NMPUBOAUTH NMPUMePHI U

KOHTPIIPUMEDHI, CTPOUTH BbICKA3bIBAHUA U OTPULIAHUS
BbICKa3bIBaHUM O CBOMCTBAX HaTypPa/IbHBIX YUCE].
KoHCcTpyHpoBaTh MaTeMaTUYecKHe Npe//I0KeHust

C TIOMOIIBIO CBA30K «H», «HJIN», «eC/IH..., TO...».

PemiaTh TeKCTOBbIE 3a/laur apumMeTHUeCKUM Criocobom,
HCM0/1b30BaTh 3aBUCUMOCTH MEX/y BeJTMUMHAMU
(ckopoCTBb, BpeMsi, paCcCTOSTHUE; LieHa, KOJTMYeCTBO,
CTOUMOCTb U /Ip.): aHA/JIU3UPOBATh U 0CMbIC/IMBATh TEKCT
3a/1auu,

nepedgopMy/MpPOBaTh yC/IOBHe, H3B/IEKAaTh HeOOX0[UMbIe
JlaHHble, yCTaHAB/IMBATb 3aBUCUMOCTH MeK/y BeJTMUYMHAMU,
CTPOUTD JIOTUYECKYIO L[eNOYKY pacCy>K/IeHHUH.
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| Mope/MpoBaTh X0/ PEIleH:s 33/jaul C TIOMOLIBI0 PUCYHKA, |

24



JIeVICTBUS,
Ha JIBIDKEHHe
Y TIOKYTIKU

CXeMBbI, TabJTUIIBI.

IlpuBoAMTH, pa30MpaTh, OLeHUBATH PA3/IMUHbIE PEIIeHNs,
3aMuCH pellieHui TeKCTOBBIX 3a/1au.

KpuTHuecku oLieHUBATh TI0/TyUeHHbIN pe3y/bTarT,
OCYIIeCTB/IATH CAMOKOHTPOJIb, TIPOBEPsIsi OTBET Ha
COOTBETCTBUE YC/IOBHIO, HAXOAUTH OIINOKU.

Pemathb 3a/jauui ¢ MOMOIIbIO Iiepebopa BcexX BO3MOKHBIX
BapUaHTOB.

3HAaKOMHUTBCSI C UCTOPHel Pa3BUTUSI apUPMEeTHKU

Harnaguas reomerpus.
JIMHWU Ha TVIOCKOCTHU

12

Touka, ripsgmas,
OTpe30K, JIyY.
JlomaHas.
N3mepeHue [MHbI
OTpe3Ka,
MeTpuJecKue

e IUHULIBI
V3MepeHus [JIVHBIL.

OKpY>KHOCTB U KpYT.

IIpakTryeckas
paboTa
«[TocTpoenue y3opa
Y3 OKPY>KHOCTEeW».
Yron. Ipsimoi,
OCTPBIM, TYIION U
Pa3BEPHYTHIN YIJIbL
V3mepeHue yrios.

Pacno3HaBaTh Ha uepTe)kax, pUCYHKaX, ONMChIBATh,
WCTIO/b3Ysl TEPMUHOJIOTHIO, U M300pa)kaThb C TIOMOILBIO
YepTEXHBIX UHCTPYMEHTOB: TOUKY, MPSIMYI0, OTPE30K, JIyY,
yT0J1, IOMaHyt0, OKPY>KHOCTb.

Pacno3HaBaTh, NPUBOJUTH PUMePbI 00HEKTOB PeabHOT0
MHpa, UMerIMX (POPMy U3yUeHHbIX (PUTYDP, OLleHUBATh UX
JIMHEVHbIEe pa3Mepsbl.

Hcnonb30BaTh JIMHENKY U TPAHCIIOPTUP KaK MHCTPYMEHTbI
IS TIOCTPOEHUST U U3MePeHUsl: U3MePATH /IJIUHY OTpe3Ka,
Be/IMUMHY YTJ1a; CTPOMTHL OTPe30K 3a/IaHHOM [I/TUHbI, YTOJ,
3a/lJaHHOW BeJIMUUHBI; OTK/IaAbIBATh LIUPKYJIeM paBHbIE
OTpe3KH, CTPOUTH OKPYKHOCTb 3aZJdHHOTO pajilyca.
M300pakaTh KOHOUTypaI[ii reOMeTPUUeCKUX (hUTyp

13 OTPe3KOB, OKPY>KHOCTel, X YacTel Ha HeJIMHOBAaHHOM U
K/eTuaTol Oymare; mpeja/iaraTh, OIMMCHIBATh U 00CY)XaTh
CIoCco0bI, a/ITOPUTMBI TTOCTPOEHHUS.

Pacnio3HaBaTh M M300pa)kaTh Ha HeJIMHOBAHHOU U
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[IpakTueckas
paboTta
«IToctpoeHue
yrjioB»

KJIeT4aTou Gymare rpsiMOi, OCTPBIN, TYTION, pa3BEPHYTHIN
yTJIbl; CPABHUBATD YTJIbI.

BbIunC/ISITh [ITMHBI OTPE3KOB, TOMaHbIX.

IToHUMAaTh U MCIO/IL30BaTh MPH PellieHu! 3aau
3aBUCHMMOCTH MeX/y eIMHHALIaMHA MeTPUUeCKON CUCTEMBbI
Mep; 3HAKOMHMTbCSl C HeMeTPUUYeCKMMHU CUCTeMaMU Mep;
BbIPaXXaTh JJIVHY B Pa3/IMUHbIX eIMHULIAX W3MepeHUs.
HccnegoBarh GUrypbl U KOHOUTYpaLIUU, UCITOMb3YS

1[1(poBbIe peCcypcChl

OOBIKHOBEHHBIE JIPOOH

48

po6b. TTpaBUsbHBIE
Y HerpaBU/IbHbIE
npobu. OcHOBHOE
CBOWCTBO ApOOU.
CpaBHeHue Jipo0eti.
CnoxxeHue u
BbIUHTaHUE
0OBIKHOBEHHBIX
pobeii.

CwMertriaHHasi ipoOb.
YMHOXeHue U
JienieHue
0OBIKHOBEHHBIX
npo0eif; B3aUMHO-
obpaTHbIe /Ipo0OHu.
PellieHrie TEKCTOBBIX
3ajlau, CofeprKaliux
npobu. OCHOBHBIE

MojenpoBaTh B rpadrueckoii, ipeiMeTHOM (opme,

C TMIOMOIIBI0 KOMITbIOTEpa MOHATHS U CBOMCTBA,
CBsi3aHHbIe C 0OBLIKHOBEHHOM APOOLIO.

YuTaTh U 3aNMMChIBaTh, CDAaBHUBATH 0OLIKHOBEHHbIE
npo0OHu, mpe/IaraTb, 000CHOBBIBATh U 00CY)X/1aTh
CrI0Cco0BbI yIOpsiA0UMBaHUS IpOOeii.

N300pakaTh 0OLIKHOBEHHBIE P00 TOUKAMH

Ha KOOP/IMHAaTHOM TIPSIMOM; MCIMO0J/Ib30BaTh KOOPAUHATHYHO
TIPSIMYIO [I7IsI CpaBHEHUs po0eii.

®opMy/IMPOBATh, 3aMMCHIBATH C MIOMOINBI0 0YKB
OCHOBHOE CBOMCTBO 0OBIKHOBEHHOM /[pOOU; MCI0/Ib30BaTh
OCHOBHOE CBOMCTBO ApOOM /151 COKpallleHus pobeii 1
npuBeieHus ApobY K HOBOMY 3HaMeHaTeJTio.
IIpeacTaB/IATH CMEIIaHHYIO Ipo0b B BHZe HETIPaBUIbHOMN
Y BBIJIE/ISTH 1IeYI0 YacCTh UMC/Ia U3 HeTIPaBW/IbHOM IpO0H.
BbINIO/THATH apu(MeTHUeCKHe JeiCTBUS

C 0OBIKHOBEHHBIMH IPOOSMI; MPUMEHATH CBOMCTBA
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3a/lauM Ha JIpoOHu.
[TpumMeHeHMe OYKB
JJTsT 3aMCH
MaTeMaTH4eCKUX
BbIpa)KeHUM U
TIpei/I0’KeHU N

apudMeTHUYeCKUX JeNCTBUM AJ1s paliiOHaIM3aliu
BbIUMC/IEHUM.
BbINo/THATH NPUKU/JKY M OL[€HKY pe3y/ibTaTa BbIUMCIeHUH;

npe/iaraTh U NPUMeHSTh MPUEMbI IPOBEPKH BbIUKCIEHU.

IIpoBoAUTH MCC/Ie0BAHUSA CBOMCTB Apobeii, ormpasich

Ha YMCJ/IOBbIe SKCTIePUMEHTHI (B TOM UKCJIe C TIOMOIIIbIO
KOMITBEOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIO)KHbIE BbICKA3bIBaHUS

0 Ipo0siX, MPUBOAUTH MPUMeEPHI U KOHTPIPHUMepPhl, CTPOUTh
BbICKa3bIBaHUA U OTPHUL[AHUS BbICKa3bIBaHUM.

PemiaTh TeKCTOBbIE 3a/lauM, COZieprKalliie ApoOHbIe JaHHbIe, U
33/lauM Ha HaXOXKAEeHWe YacTH 1[e/Ior0 U LieJIoro 10 ero yacTy;
BBISIB/IATh UX CXO/CTBA U Pa3/InuMs.

MopeupoBaTh X0/, pellieHust 3a/jlau C TIOMOII[bI0 PUCYHKA,
CXeMbI, TaOJHIIBI.

IIpuBoUTH, pa30MpaTh, OLeHUBATh Pa3/TUUHbIE PelleHNS,
3aIMCHy pellleHrH TeKCTOBBIX 3a7iau.

KpuTHuecku olieHUBATh T0/yYeHHbIN pe3y/bTar,
OCYILIeCTBJISITb CAMOKOHTPOJIb, IPOBEPSIsi OTBET

Ha COOTBETCTBUE YC/IOBUIO, HAXO/UTh OIITHOKU.
3HAKOMHUTBCA C HCTOPHeH pPa3BUTUS apu(MeTUKU

HarnissgHas reometpusi.
MHOroyro/sibHUK!

10

MHOroyrosibHUKHU.
YeTbIpEXYTO/ILHUK,
TNIPSIMOYTOJIbHUK,

KBazpar.
[IpakTHueckas

OnuchbIBaTh, MC0/Ib3ys TEPMHHO/IOTHIO, H300pa)kaTh

C TIOMOILIbI0 YePTEKHBIX MHCTPYMEHTOB U OT PYKHU,
MO/IeTMpPOBaTh U3 ymMaru MHOTOYTO/IbHUKHY.

IIpuBoguTH NpUMepPHI 00HEKTOB PeasbHOr0 MUPA, UMEOIIHX
(¢hopMy MHOTOyTO/IbHUKA, MPSIMOYT0J/IbHKKA, KBa/lpaTa,
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pabora
«ITocTpoenue
TIPSIMOYTOJIbHUKA
C 3a/laHHBIMU
CTOpPOHaMU

Ha HeJTMHOBaHHOM
bymare».
Tpeyro/ibHUK.
[Lnowane u
TiepuMeTp
TMIPSIMOYTOJTbHUKA U
MHOT'OyTOJTbHUKOB,
COCTaBJIEHHBIX U3
TIPSIMOYTOJIbHUKOB,
e IUHULIBI
V3MepeHUst
TI/IOLLa M.
[TepumeTp
MHOI'OYTO/TbHHKa

TPEeyroJibHUKa, OLeHMBaTh WX JIMHEUHbIE pa3Mephl.
BbIuMC/IATB: TIepUMeTp TPeyroJibHUKA, [PAMOYTO/IbHUKA,
MHOI'OYT'OJIbHYKA; TIIOLIa/Ab MIPIMOYTO/IbHUKA, KBaJpaTa.
M300pakaTh OCTPOYTOJIbHBIE, PIMOYTOJ/IbHBIE U
TYIIOYT'OJIbHbIE TPEYT O/TbHUKHU.

CTpouTthb Ha HeJTMHOBAHHOM UM K/eTuaTou Oymare KBazipaT U
TNPSAMOYTOJIbHUK C 3a[jJaHHbIMU IJIMHAMU CTOPOH.
HccnepoBaTh CBOMCTBA NPSIMOYTOJ/IbHMKA, KBaZipaTa MyTEM
9KCTIepuMeHTa, HaO/moieHus], N3MepeHusl, MO/Ie/IMPOBaHUS;
CpaBHMBATh CBOKWCTBA KBaZpaTa U MPSIMOYTOJIbHUKA.
KoHcTpyrpoBaTh MaTeMaTU4YeCcKHe npe/i0KeHust

C TIOMOIIIBIO CBSI30K «HEKOTOPBI», «M000i». Pacmo3HaBaTh
VICTUHHBIE U JIOXKHBbIE BbICKA3bIBaHMS O MHOTOYTOJIbHUKAX,
NMPUBOJUTH NPHUMepPbI U KOHTPIIPUMEDBL.

HccnegoBath 3aBUCUMOCTD TUI0LIAAY KBaZparta OT JJIMHbI
€r0 CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAJJPaTHOM CETKU [I/Isl TOCTPOEHUS
¢buryp; pa3déuBarh MpsIMOYTOIBHUK Ha KBaZipaThl,
TPEeYyroJIbHUKHY; COCTaB/IATh (DUTYPbI U3 KBA/IpaTOB U
TIPSIMOYTO/TbHUKOB M HAXO/IUTh WX TLIONa/lb, pa30HMBaTh
(Urypbl Ha MPSIMOYTOJILHUKUA U KBa/IpaThl U HAXOAUTh UX
T/I0L{a b.

BoipaxkaThb Be/IMUVHY IUIOLIAAU B Pa3/IMUHbIX eUHULIAX
V3MepeHusi METPUUECKOM CUCTeMbI Mep, MOHUMATh U
HCI10/1b30BaTh 3aBUCUMOCTH MeXXy MeTPUUYeCKUMU
eJMHYLIAMY U3MepeHHs TIOLa/u.
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3HAaKOMUTBHCA C MPpUMepaMHy MPUMeHeHHs TI/I0Lau U
repyMeTpa B MPaKTUUeCKUX CUTYyalusix. Pemarth 3ajauun
13 peasibHOM JKW3HU, Mpe/Iaratbh U 00Cy)K/aTh
Pa3/IMYHbIE CIIOCOOBI PerIeHus 3a/jau

MecsTruHbIe 1pooU

38

HecsATruHas 3armch
pobeii.
CpaBHeHue
JeCSITUYHBIX
po0ei.
HenicTBus

C JeCITUIHBIMA
JIpObSIMHU.
OkpyrJieHve
JeCATUUHBIX
pobeii.

Peruienue
TeKCTOBBIX 33/]ay,
cofiep>Kalux
npobu. OCHOBHBIE
3aflauu Ha Apobu

IIpeacTaB/IATH I€CATUYHYIO JpOOb B BH/IE
00OBIKHOBEHHOM, YUTATh U 3allUChIBaTh, CPABHUBATH
JecITUUHBIe JpOOH, mpejA/iaraTh, 000CHOBBIBATH M
00Cy)K/JaTh CIIOCO0BI YIOPSA0UMBAHUS 1eCATUUHbIX
npobeii.

N3006paxars ecATHUHbIe ApoOH TOUKaMy Ha
KOOP/JIMHAaTHOM NPSMOM.

BbIAB/AATH CX0/ICTBA M Pa3/IMUMs TIPaBU/I
apuU(pMeTUUYeCKHX IelCTBUM C HAaTypaJbHbIMUA YMC/IAMU U
JeCITUUHBIMU IPOOSIMU, OOBSICHATD UX.

BoInoyiHATH apudbMeTHUecKye efCTBUS C AeCITUUHbIMU
Apo06siMK; BBITIOJTHATH MPUKHUAKY U OLIeHKY pe3y/bTaTa
BBIUMCJIEHUM.

I[IpyMeHATH CBOMCTBA apudMeTUUeCKUX JeHCTBUM

JJ1s1 paLldOHaU3aLy BIYUC/IEHUN.

IIpuMeHSATH MPAaBWIO OKPYIJIEHUS JIECITUUHBIX [POOei.
IIpoBoguTH HCC/Ie0BAHMS CBOWCTB JIeCATUYHBIX Apo0ei,
OMUPAasiCb Ha YMC/IOBbIe IKCIIEPUMEHTHI (B TOM UUC/Ie

C MIOMOIIIbI0 KOMITbIOTEPA), BbIABUIAaTh IMIIOTE3bI

Y TIPUBOJUTH X 000CHOBaHUS.

Pacno3HaBaTh UCTUHHBIE U JIO)KHBIE BbICKA3bIBaHUS

0 Apo6siX, MPUBOAUTH MPUMePbI U KOHTPIIPHUMEDHI,
CTPOMTH BbICKAa3bIBAaHUSA U OTPUIIAHUS BbICKA3bIBAHUM.
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PemiaTh TeKCTOBbIE 3a/lauu, CoeprKalliie ApoOHbIe aHHEbIe,
Y Ha Haxo)KZieHe YaCTH L[eJIoro U 11eJI0T0 0 ero YacTy;
BBIAAB/IATH UX CXO/ACTBA U Pa3/INyHUsl.

MopenupoBarthb X0/ pellieHus 3a[jaud C TTIOMOIIIbIO
PUCYHKa, cxeMbl, Tab/uisl. [IpuBoANTH, pa3oupars,
OLIeHUBATb Pa3/IMUHbIe pellieHus], 3aTTMCH pellleHni
TeKCTOBBIX 3a/iau.

OnepupoBarhb JpOOHBIMU UMC/IAaMHU B PeaTbHBIX
YKU3HEHHBIX CUTYaIUsIX.

KpuTnuecku oLjeHMBaTh T10/TyUeHHbIN pe3y/ibTarT,
OCYILIeCTB/ISITh CAMOKOHTPOJIb, TIPOBEPSisi OTBET

Ha COOTBETCTBUE YCJIOBUIO, HAXOAUTDH OLIMOKMU.
3HAaKOMMTBCSl C UCTOPHeN Pa3BUTHUSI aDUPMETUKU

HarnissgHasi reomeTpusi.
Tena n

burypsi B
TIPOCTPAHCTBe

MHoOrorpaHHuKW.
M300paxkeHne
MHOT'OIPaHHUKOB.
Mopgenu
MPOCTPaHCTBEHHBIX
TeJl.
[TpssmoyronbHbIN
riapasuiesienure,
Ky0. Pa3BépTku Kyba
Y mapasijiesienurne/a.
[IpakTHueckas
pabora «Pa3BépTKa
Kyba».

O06Bém KyOa,

Pacno3HaBaTh Ha UepPTeXKaxX, PUCyHKaX, B OKPYKaKII[eM
MMpe TIPSIMOYTOJIbHBIN Tapasiiesienurnes, Kyo,
MHOT'OTPaHHUKH, OMUCHIBATh, UCII0/1b3Ys TEPMHUHOJ/IOTHIO,
OLIeHUBATh JIMHEHbIe pa3Mephl.

IlpuBoguTh mpUMEPbI O0BEKTOB  peajbHOTO  MHPA,
uMerIux  (GopMy  MHOTOTpaHHUKA,  TPSIMOYTOJBHOTO
napasuiesieniure/ia, Kyba.

M300pakaTh Ky0 Ha KieTuaTou Oymare.

VicciiegoBaTh CBOMCTBA Ky0a, TIPSIMOYTOTLHOTO
Tiapasuiesienure ia, MHOTOTPAHHUKOB, UCTIO/B3YsI MO/IEJIH.
Pacno3HaBaTh M H300pa)kaTh Pa3BEPTKHU Kyba 1
napasiienernurea. MoaedpoBaTth Ky0 ¥ rapasiesiernuries]
13 Oymaru u rpourx MaTepuasioB, 00 bACHATH CIIOC00
MO/Ie/TUPOBAHHUSI.
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MIPSIMOYT O/TBHOTO
Triapajulesiernuresia

HaxoauTh 13MepeHys, BBIYMC/IATH TUI0I[A/Ib TIOBEPXHOCTH;
00bEM Kyba, MPsSIMOYTOJILHOTO Tapasuiesernuriesia;
HCC/IeI0BATh 3aBUCHMOCTB 00bEMa Ky0a OT JJIMHBI €T0
pebpa, BBIABUTaTh M 000CHOBBIBATH IMIIOTE3Y.
Ha6/1r0aTh ¥ IPOBOANTH aHA/IOTHU MEXXY TIOHATHSIMU
TUIoImaau ¥ 06bEMa, TIepUMeTpa 1 TUIO[av TIOBEPXHOCTH.
Pacrno3HaBaTh MCTUHHbBIE U JIO)KHbIE BbICKA3bIBAHUS

0 MHOTOTpaHHHMKaX, MPUBOJUTH MPUMeEPbI 1
KOHTPIPHUMEPHI, CTPOUTH BbICKA3bIBAHHMS W OTPHUIIAHUS
BBbICKa3bIBaHUM.

Pemarth 3aauM 13 peasbHOM KU3HU

[ToBTOpeHue u 0600611eHNEe

10

[ToBTOpEHME
OCHOBHBIX
TIOHSATHUM U
MeTO/IOB Kypca
5 Knacca,
0606111eH1e
3HAaHUM

BbIuMC/IATH 3HaUeHWs BbIPAYKEHUH, COZiepyKallix
HaTypaJlbHbIe Urcia, 0OLIKHOBEHHBIE U 1eCITHUHbIE
Apo0Ou, BLITIOHATE MpeoOpa30BaHUs UHCeT.

Bbi0uparb Crocod CpaBHeHUs yucer,
BBIUMC/IEHUH, NMPUMEHSTh CBOHMCTBaA
apudMeTUUeCKUX AelCTBUM s paljuoHaIU3aluu
BBIUMC/IEHUH.

OcymiecTB/IATh CAMOKOHTPOJIb BhITIOJIHIEMbIX JeUCTBUN U
CaMOIIPOBEPKY pe3y/bTaTa BLIUMC/IEHUM.

PemaThb 3ajaun U3 peanbHOMN )KU3HU, MPUMEHSATH
MaTeMaTHYeCKHe 3HAHUA [/l pelieHys 3a/jau U3
IPYTUX YueOHBIX ITPeIMETOB.

Pemiath 3ajauyu pa3HbIMH CIIOC00aMH, CPAaBHUBATH -
CIIoco0bI pelleHus 3a/1aum, BBIOMpATH
PaIfHOHA/TGHBINA CIIOCO0

OBLIEE KOJIMYECTBO
YACOB I1O0

170
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I[TPOI'PAMME
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6 K/IIACC

cko6ok. OKpyreHue
HaTypaJIbHbIX YUCeJI.
Hemurenu v
KpaTHbIe UMCIa;
HauOOMbIINH OOIIHA
JeiTenb U
HavMeHbliee 0biiee
KpaTHoe.

[ enmuMoCTb CyMMBI
Y TIPOU3Be/IeHUsI.
Henenue

C OCTaTKOM.
Perenue

TeKCTOBBIX 3a7iau

HaumenoBaHue KommuectBo OcHoBHOe OcHOBHbIe BUJBI [ieSITeTbHOCTU 00yJaroLuXxcs
pa3ziesia (TemMbl) 4yacoB coJiep>kKaHue
Kypca
HarypanbHbie uriciia 30 Apudmetrueckue Bbino/siHATH apudMeTHYecKHe AefCTBUS C MHOIO3HAUHBIMU

NeCTBUS HaTypaJbHbIMU YMC/IaMH1, HAXOAUTH 3HAYEHHUSA UK CJIOBbIX
C MHOT'O3HAYHBbIMU BBIP@KEHUM CO CKOOKaMu 1 6e3 CKOOOK; BIYMC/IATh
HaTypaJIbHbIMA 3HaUeHUs BbIDA)KEHUH, COleprKalliX CTereHH.
uyrciamMu. YucioBele | BbINOIHATH NPUKHUAKY U OLEHKY 3HAUEHUU UYKC/IOBBIX
BbIpa)KEeHMUS, BbIDa)KEHUM, MPUMEHSATH NPHUEMBbI IPOBEPKHU pe3yJ/ibTaTa.
TIOPSIZIOK ZIeMCTBUM, Ncnonb30BaTh NPy BBIYUC/IEHUSIX TIePeMeCTUTE/IbHOE U
VICTIO/TIb30BaHue coyeTaTeslbHOE CBOMCTBA CJIOXKEHUS U YMHOKEHUS,

pacrpezie/iuTelbHOe CBOMCTBO YMHOXKEeHHsSI OTHOCHUTE/TbHO
CJI0KeHUs1, CBOMCTBA apU(PMeTUUYECKUX JeUCTBUM.
HccnepoBaTh UrcIOBble 3aKOHOMEPHOCTH, IPOBO/IUTh
YKC/IOBbLIE SKCIIePUMEHThI, BBIABUraTh H 000CHOBBIBATh
rUMNoTe3bl.

®opMy/IMPOBATh ONpeJe/IeHHs Jle/IUTesIsi U KPaTHOTO,
HanOoJIbIIIero 0011ero JeMTesIss U HauMeHbIIIero 00111ero
KpaTHOT'0, TIPOCTOT'0 ¥ COCTAaBHOTO YKCeJT; UCITOTb30BaTh
5TU MOHSTUS TP pelleHnH 3a/au.

IIpuMeHATH a/IrOPUTMBbI BbIUKUC/IEHNs Haubosibliero oo1ero

JeIiTesIsl U HauMeHbIIero 0011jero KpaTHOTO ABYX UHCe,
aJITOPUTM PAa3JIOKeHUs UKCJ/ia Ha MIPOCThbIe MHOKUTEJIN.
NccnepoBars ycioBus 1eMMOCTH Ha 4 U 6.
HccnegoBaThb, 00CyX1aTh, GopMy/IHMpoBaTh U
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000CHOBBIBATh BBIBOJ O UETHOCTH CYMMBbI, [IPOU3BEI€HUS:
[BYX UBTHBIX UUCeJI, IBYX HEUBTHBIX UMCJie, YETHOIO U
HEeUETHOIr0 umce/l.

HccnegoBath CBOMCTBA [1€JTMMOCTH CYMMbI Y IPOU3BEIeHUS
yucel.

IIpuBoauTHL NpUMePHI UKCe/ C 3alaHHbIMU

CBOWCTBAaMHU, paclio3HaBaTh BePHbIe U HEBEPHbIE
yTBepKIeHus

0 CBOMCTBAax yuces, ONpoOBepraTb HeBepPHbLIE

yTBep>KAeHus C TIOMOLLbI0 KOHTPIIPUMEPOB.
KoHcTpyupoBaTh MaTeMaTuueCcKue npei0KeHus

C IIOMOILIIBIO CBA30K «H», «HUJIN», «eCJ/IH..., TO...».

PeruaTthb TeKCTOBBIE 3a/jau, BK/IFOUAIOLL[Me TTIOHATUS
JIeTMMOCTH, apU(MeTUUECKUM CII0CO00M,

HICTI0JTb30BaTh Tiepebop BCeX BO3MOXKHBIX BApHAHTOB.
MojgenupoBaTh X0, pelleHus 3a/1auu C TIOMOILbIO
PHUCYHKa, CXeMbI, TaOJTHIIBI.

IIpuBoUTH, pa30MpaTh, OIEHUBATH Pa3/IMUHbIE PEIIeHNS,
3aMKMCU pellleHWH TeKCTOBBIX 3a/au.

Kputnuecku oLeHMBATh MOJyYeHHbIN pe3ybTarT,
HaXOJUTh OMUOKU, OCYITIeCTB/ISATh CAMOKOHTPO/Ib, TIPOBEpSis
OTBET

Ha COOTBETCTBUE YCJIOBUIO

HarisgHas
reometpus. IIpsmbie
Ha IJIOCKOCTU

IleprienivKyJ/IIpHBIE
TIpsIMBbIe.
ITapannensHbie
TIpsIMBbIe.
PaccrosiHue mexny

Pacno3HaBaTh Ha yepTe)xax, pUCyHKax Ciayvyau
B3aMMHOT'0 PACIO/I0KeHUs JBYX MPSMBbIX.

M300paxarb ¢ MOMOIIbI0 YePTE&XHBIX HHCTPYMEHTOB
Ha HeJTMHOBaHHOU U K/leTuaTol Oymare ziBe
riepecekarolyecs rnpsiMble, /1Be rapasulie/ibHble NpsMble,
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CTPOUTH MPSIMY1O,
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JIBYMSI TOUKaMH,
OT TOYKH J]0 MPSIMOM,
J/TMHA MapuIpyTa

Ha KBa/IpaTHOM CeTKe

TepIIeHUKY/ISIPHYI0 JaHHOW.

IIpuBoguTH NpUMePbI NapaiiebHOCTU U
TMeprieHIUKYJISIPHOCTU MPSMBIX B POCTPAHCTBe.
Pacrnio3HaBaTh B MHOTOYTOJIbHAKAX MepIieHJUKY/IsIpHbIe

Y mapa’suienibHbie CTOPoHbI. MI306paxarh

MHOTOYTO/IbHUKH C TlapaJijie/TlbHbIMU,

TMeprieHIUKYyISIPHbIMU CTOPOHAMHU.

HaxoauTb pacCTOosiHUE MeX/y ABYMSI TOUKaMU, OT TOUKH
[10 MIpSIMOM, [JIMHY TTYTU Ha KBaJpaTHOM CeTKe, B TOM YKCJie
WCI0Jb3ysi IU(POBbIE PECYPCHI

Ipobu

32

OOBIKHOBEHHasI
IpoOb, OCHOBHOE
CBOMCTBO ZIpo0H,
COKpaIlleHHe
npobeii. CpaBHeHHe
1 YTIOpsiZloUMBaHe
npobeti.
HecsaTtruHbie
pobu
MeTpuuecKast
cucTeMa Mep.
ApubmeTnueckre
JIeUCTBUS

C 0OBIKHOBEHHBIMU
U 1eCATUYHBIMU
ApobsMu.
OTtHo1IeHue.

CpaBHHUBATh U yHOPAAOUMBATH /[POOH, BBIOMPATh
crmoco0 cpaBHeHHs JpooOeii.

IIpeacTaBaATh fecATHYHBIE APOOU B BU/e 0OBIKHOBEHHBIX
Zipo0Oeti 1 0OBLIKHOBEHHbIE B BU/Ie AeCITUUHBIX,
KCII0/1b30BaTh YKBUBA/ICHTHbIE TPeCTaB/IeHHs IPOOHBIX
yKcesl IPYU UX CPAaBHEHWH, TIPU BHIUMC/IEHUSIX.
Hcnonb30BaTh JleCITUUHbIE TPOOH MY TIpeobpa3oBaHUH
Be/IMUMH B METPUUYECKOU CHCTeMe Mep.

BbmoHATE apudMeTHUecKHe AeiCTBUs

C 0OBIKHOBEHHBIMH U JIECITUUHBIMH JIPOOSIMH.

BbIuMc/IATH 3HaUeHWs BhIPAKEHUH, COieprKaliix
0OBLIKHOBEHHBIE U [IeCITUUHBIE POOH, BBITIO/THSATD
ripeobpa3oBaHus pobeii, BLIOMPATh COCO0, MPUMEHATH
CBOMCTBA apy(PMeTHUeCKUX JAeUCTBUI /I palliOHaIM3alin
BBIUMC/IEHUM.

CocTaB/ATh OTHOLLIEHUS U TIPOMOPLIUY, HAX0/JUTh
OTHOILIeHHe Be/IMUWH, 1e/TUTh BeJIMUMHY B JAHHOM
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[enenuve B
JlAHHOM
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OTHOLLIEHUMU.
Maciura0,
TIPOTIOPLIUSL.
ITonsarue

TIPOLIEHTA.
Brruuciienue
TIpOLieHTa

OT BeJIMYUHBI U
BeJIMUMHBI  TI0

€€ MpOLIeHTY.
PemieHuve TeKCTOBBIX
3a/1a4, CcofeprKarlux
JpO0OH U TIPOLIEHTHI.
[TpakTueckas
paboTa
«OTHOLIeHre J/TUHbI
OKDY’>KHOCTH K eé

OTHOIIIEHUH].
HaxouThb 3KCIIepUMeHTa/TIbHbIM MyTéM OTHOIIeHUe JJTUHbI
OKPY’>KHOCTHU K e€ fuameTpy.

VHTepnipeTHpoBaTh MaciliTab Kak OTHOLLIEHVEe BeJTMUKH,
HAXO0/JUTh MacIITab I/1aHa, KapThl ¥ BBIUYUC/IST

PaCcCTOSIHUSA, UCIIOJTb3Ysl MacIiTab.

OO0BACHATBH, UTO TaKOe TPOLeHT, YIIOTpebsITh 060pOTHI
Peur CO CJIOBOM «IIPOLIEHT». BhIpa)kaTh IIPOLIEHTEI B
Apo0six ¥ 1pobu B MPOLeHTaX, OTHOILIEHNE IBYX BEJIMUMH B
niporieHTax. BBIYUC/AATH TIPOLIEHT OT YKC/Ia U YKCIIO 110 ero
TIPOIIEHTY.

OKpyraaTh Jpo0u 1 TIPOLIEHThI, HAXOUTh TPUOTVKEHUST
quceJl.

PemaTh 3a/jauM Ha YaCTH, TIPOLIEHTHI, TIPOTIOPLIVH,

Ha Haxo)k/leHue [poOu (TIpoLieHTa) OT BeJTMUMHbBI U BeJTUUMHBI
110 eé 1pobu (TIpoLieHTy), ApoOH (MpOo1jeHTa), KOTOPBIN
COCTaBJIsSIeT O/JHA Be/IMUMHa OT Apyroil. [IpuBoguTh,

AramMeTpy» pa3duparb, OLleHUBATh Pa3/IMUHbIe PelIeHus, 3aiCH
pelleHn TEKCTOBBIX 3aady.
N3Bnekats nHpopmanmio 13 Tabmmi u
JyiarpaMM, UHTePIIPeTUPOBaTh TaOIMUYHbIe
JlaHHbIe, OTIpe/ie/ISITh HauboJIbillee U HaMeHbIIIee
Y3 [peJiCTaB/IeHHbIX [JaHHbIX
HarnsapgHas OceBas Pacno3HaBaTh Ha yepTeXkax U U300pakeHusix, u300paxarb
reoMeTpusl. CUMMEeTpHUSI. OT PYKH, CTPOUTH C TTIOMOLL[bI0 UHCTPYMEHTOB (QUTYPYy
CummeTpus LlenTtpasnbHas (OTpe30K, JOMaHy0, TPEYT0JIbHUK, PSIMOYTOJTbHUK,
CUMMETPUSI.
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ITocTtpoenue
CUMMETPUUHBIX
uryp.
IIpakTHueckas
pabora «OceBast
CUMMETPUS».
Cummetpust

B [IPOCTPAHCTBe

OKPY’>KHOCTb), CHAMMETPUUHYO JaHHOW OTHOCUTEJIbHO
MPSIMOU, TOYKHU.

HaxoauTh npuMepbl CHMMETPHH B OKPY>KaroIlleM MUPE.
MopenupoBarthb 13 6ymaru gse GUTypbl, CAMMETPHUYHbIE
OTHOCHUTE/TbHO MPSIMOW; KOHCTPYHUPOBATh reOMeTpuuecKre
KOH(UTrypaLuu, UCIo/b3ysi CBOMCTBO CUMMETPUH, B TOM
yuCsie C TIOMOLLBIO [TU(GPOBBIX PECYPCOB.

HccnepoBarb CBOKMCTBA U3YUEHHBIX (DUTYD, CBSI3aHHbIE

C CUMMeTpHeH, UCT0/b3ysl IKCIIePUMEHT, Hab/ItoieHue,
MO/Ie/IMPOBaHue.

O00CHOBBIBATh, ONPOBEPraTh C TIOMOIIbI0 KOHTPIIPUMEPOB
yTBEPXKJeHUsI 0 CAMMETPUM (UTYD

BoiparkeHusi ¢ OykBaMu

[TpumeHeHre OYKB
JJ1s1 3aTIiCy
MareMaThYeCKUxX
BBID&)KEHUU U
Tpe//I0’KeHU M.
bykBeHHbIe
BbIpakeHusl

Y YUCJIOBbIE
TI0/|CTAaHOBKH!.
bykBeHHbIe
paBeHCTBa,
HaxoXJeHne
HeU3BeCTHOI'0

Hcnonb30BaTh 0YKBBI /7151 0003HaUeHUS YKCe, TIPU
3aITMCH MaTeMaTUUYeCKUX YTBEPKIE€HUM, COCTaBISTh
OyKBeHHbIE BBIDAYKEHHMSI 10 YCJIOBHIO 3a/laUH.

VccepoBaTh HeC/IOXKHBIE UUCIOBbIE 3aKOHOMEPHOCTH,
WCTIOTb30BaTh OYKBHI J/IsI UX 3aITHCH.

BbIUHC/IATH UKC/IOBOE 3HaueHHe OYKBEeHHOT'O BbIPDAYKEHUST
TIPH 3a/IaHHBIX 3HAUEHHSIX OYKB.

3anuchiBaTh (OpMyJIBI: TIEpUMeTpa U TIOaAN
MIPSIMOYTO/TbHUKA, KBa/[PaTa; AJTUHBI OKPY>KHOCTH, TTOI[A/N
KpYTa; BBIMOJIHATH BBIUHC/IEHHUS 10 3TUM (hOpMYyJIaM.
CocrtaBisath (opMyJibl, BbIPa)KaIOIHie€ 3aBUCUMOCTH MEKY
Be/TMUMHAMU: CKOPOCTh, BPEMSI, paCCTOSTHUE; 1]eHa,
KOJTMYEeCTBO, CTOMMOCTD; TTIPOM3BO/IUTETLHOCTD, BPeMsI, 00bEM
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KOMIIOHeHTa. paboThI; BLITIOHATE BEIUMC/IEHUS TI0 3TUM (opMYyJ/iaM.
DopMyJIbl HaxoauTs HeM3BeCTHbIM KOMIIOHEHT apu(MeTUUeCKOro
JIeCTBUS
Harnsagnas 14 YeTbIpEXYTOJ/IbHUK, M300pakaTh Ha HEITMHOBAHHOM 1 K/IeTUaTOM
reomeTpusi. PUrypsl TIpYMepbl Bymare € UCTI0/Tb30BaHHUEM UePTEKHBIX
Ha IJIOCKOCTU YeTbIPEXYTO/IbHUKOB. | MHCTPYMEHTOB YeThbIPEXYTO/IbHUKH C 3a/JaHHBbIMU
IIpssMOyTrO/IbHUK, CBOMCTBaMU:

KBaZ|paT: CBOKCTBA
CTOPOH, YIJIOB,
JliaroHasemu.
W3mepenue yriios.
Buapl
TPeyTO/IbHUKOB.
[Tepumetp
MHOTOYTOJIbHUKA.
[Tnowaae ¢puUrypel.
DopMyJibl
repumeTpa u

N (OIIEV
MIPSIMOYTO/TbHUKA.
[TpubmmkEHHOE
V3MepeHue
rioaau uryp.
[TpakTnueckas

C MapasuiebHbIMU, TIepTieHAUKYISPHBIMU, PABHBIMU
CTOPOHAMU, TIPSIMBIMU yTJIaMH | [IP.,

paBHOOeipeHHbIN TpeyronbHUK. [IpeasiaraTe u

00Cy)K/JaTh CIIOCO0BI, AITOPUTMBI ITOCTPOEHMS.
HcciegoBath, MCIIO/B3Ysl SKCIIePUMEHT, Hab/roieHue,
Mo/le/TMpOBaHKe, CBOMCTBA TPSMOYTO0/IbHYKA, KBajlpaTa,
pa3buBath Ha TpeyrosbHUKU. O00CHOBBIBATH, ONPOBEPraTh
C TOMOIIIbIO KOHTPIIPUMEPOB yTBePXK/eHUSI

0 MpSIMOYTO/IbHUKeE, KBaJipaTe, pacno3HaBaTh BepHbIe

Yl HeBepHbIe YTBePKAeHUsI.

H3MepATH U CTPOUTH C TIOMOIIBI0 TPAHCTIOPTUPA

yT/ibl, B TOM YKCJIe B MHOTOYTO/IbHUKE, CPAaBHUBATH

YT Bl

pacmno3HaBaTh OCTPhLIe, MPsIMbIe, TYTIble, pa3BEPHYTHIE YIJIbL.
Pacno3HaBaTh, H300pa)kaTb OCTPOYTOJIbHBIN, TIPSIMO-
YTOJIbHBIN, TYTIOYTOJIbHBIN, paBHOOEIPeHHBIH,
PaBHOCTOPOHHUI TPEYTO/IbHUKHY.

BbIYHC/IATH TTePUMeTpP MHOTOYTOJ/IbHUKA,

TIOIIA/Ib MHOTOYTO/IbHUKA pa3breHreM Ha
TIPSIMOYTOJIbHUKH,
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pabota
«IInowazap
KpyTa»

Ha paBHbIe (QUT'YPbl, UCTIOJIb30BaTh MEeTPUUECKHEe eUHULIbI
V3MepeHUsl [I/TUHbBI U TII0La/u.

Hcnonb30BaTh NPUO/IMKEHHOE H3MEpPeHHe JIJTHH U
TijIomiaield Ha KieTuaToi Oymare, Ipub/ImKEHHOe
v3MepeHue JIJTMHbI OKPY>KHOCTH, TIJIOIIa/IA KpyTa

IHonoxxurenbHbIE U
OTpHLIaTe/TbHbIe
yuc/ia

40

Lenbie yuca.
Mopaysib yncia,
reoMeTpruyecKas
VIHTeprpeTaLus
MoZys. Yucnosele
TIPOMEKYTKH.
ITonoxxuresnbHbIe

Y OTpUL|aTe/IbHbIe
yrcia. CpaBHeHUe
TIOJIOJKUTEJIbHBIX U
OTpHLIATe/TbHBIX
yucers.
ApudmeTtnueckue
JIeCTBUS

C T10JIOXKUTEeJIbHBIMU
Y OTpULiaTe/IbHbIMU
YMC/IaMHU.

PelieHvie TeKCTOBBIX

33734

IIpuBOoAUTH IPUMeEPHI UCTIOIb30BAHUS B pealbHOU
JKA3HU TIOJIO’KUTEJIbHBIX ¥ OTPULIATeTbHBIX UHCel.
M300paxars 1ie/ible UnCiia, MoJI0KUTeIbHbIE U
OTpuliaTe/IbHbIE YMC/la TOYKaMH Ha YXCI0BOM TIPSIMOU,
HCI0/1b30BaTh UKC/IOBYIO MPSAMYIO /ISl CDABHEHUS YUCEI.
I[IpyMeHATHL MpaBUJ/Ia CPaBHEHUS], yIIOPA/J0UMBATH
Lje/ible YMC/Ia; HaXOAUTb MOJY/Ib UMC/IA.

‘DOPMYJ'IHPOBEITB IpaBU/iad BbIUKMC/IEHUA C I10J/I02KHUTE/IbHBIMHU

Y OTpULlaTe/TbHBIMU YMC/IaM{, HAXOAUTH 3HAUeHUA
UYKCJIOBBIX BbIP@)KEHUH, COJIeprKalluX 1eUCTBUS

C TI0JIOKUTEJIbHBIMU U OTpULIaTeTbHbIMU

yrcnamu. IIppuMeHATH CBOMCTBA CJIOXKEHUS U
YMHOKeHHS 7151 ipeoOpa3oBaHUs CyMM U
MpOU3BeIeHUHN
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IIpencraBieHue JaHHbBIX

IIpsamoyronbHas

CHUCTeMd KOOpAHUHAT

Ha TJIOCKOCTH.
KoopauHatsl
TOUKU Ha
TIJIOCKOCTH,
abciycca u
OopAuHaTa.
Cronibuatsie u
KpPYTOBbIe
IMarpaMmmbl.
IIpakTHueckas
pabota
«ITocTpoeHue
AvarpaMm»».
Perienue

TEKCTOBBIX 3444,

coJleprKalux
JTaHHbIE,

rnpeacraB/ieHHbIE

B TabO/IMI[axX U
Ha JMarpaMmax

OO0BACHATH U WUTIOCTPUPOBATH MOHSTHE TTPSIMOYTOJIbHON
CUCTEMBbI KOOPAMHAT Ha MJIOCKOCTH, UCI0Ib30BaTh
T€PMUHOJIOTUIO; CTPOMThb Ha KOOP/IMHATHOM TJIOCKOCTH
TOUKU Y (PUTYPBI IO 3a/laHHBIM KOOpJMHATaM, HAX0UTh
KOOp/JIMHATHI TOYEK.

YuraTth cTos0uaThie U KPYTOBbIe [UarpaMMbl;
HHTEPNPEeTHPOBATh JlaHHbIE; CTPOUTH CTO/I0UAThIE
mvarpammMel. Miconib3oBaTh MH(GpOpMaLuIo,
Tipe/iCTaB/IeHHYIO B Tab/MLIaX, Ha AUarpaMMax Jijisi peleHus
TeKCTOBBIX 3a/lau Y 33/lay U3 peasibHOM XKU3HU

42




HarnissgHas reometpus.
@Urypsl B
TIPOCTPaHCTBE

[IpsiMOyTOTBHBIN
riapasuiesienure,
KyO, pu3ma,
npamu/ia, KOHYC,
LUJUHJD, 11ap U
cdepa.
V306pakeHue

Pacrio3HaBaTh Ha yepTe)kax, pUCyHKax, OIMCbIBAaTh
MUpaMUly, IpU3My, LUIUH/P, KOHYC, I1ap, H300pa)kaTh UX
OT PYKU, MOAETHPOBATH 13 OyMaru, IjIacTAINHA,
TIPOBOJIOKY U 7ip. IIpuBoOgUTHL MpUMepbI 00HEKTOB
OKpY>Karoll[ero Mupa, UMerolux (popMbl Ha3BaHHBIX TeJl.
Vicno1b30BaTh TEPMHUHOJIOTHIO: BepIIHA, pedpo,

rpaHb, OCHOBaHMe, BbICOTA, paAUYyC U AuameTp,

pasBépTKa.
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TIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsl
pa3BEpPTOK
MHOTOTDaHHUKOB,
L[UIMH/Ipa U
KOHYCa.
[TpakTnueckas
pabota «Co3gaHue
Mo/jenen
TIPOCTPAHCTBEHHBIX
buryp».

ITousaTue 00BEMa;

e IMHULIbI

n3MepeHusi 00bEMa.

O6Bém
TPSIMOYTOJTBHOTO
Trapasuiesienurie/ia,
Ky0a, hopmy b
0o0béMa

N3yuaTsb, UCMO0/Ib3Ys SKCIIePUMEHT, Hab/ltofieHue, n3MepeHue,
MO/IeJIMPOBaHKe, B TOM YMC/Ie KOMIIbIOTEPHOE, U ONMCHIBATh
CBOMCTBA Ha3BaHHbIX TeJl, BBISIBJIATH CX0/ICTBA U
pa3IMuMs: MeXX1y TMPaMUIoN Y TIPU3MOU; MeXIy
LIWIMHZPOM, KOHYCOM U I11apOM.

Pacmno3HaBarth pa3BEPTKY Tapasienenunesa, Kyoa,

NIPU3MBI, IUPaMU/ibl, KOHYCa, LWINH/Pa; KOHCTPYHMPOBAaTh
[laHHBbIe TeJla U3 Pa3sBEéPTOK, CO3/,aBaTh UX MOJEIH.
Co3paBaTh MOJie/IU NTPOCTPAaHCTBEHHBIX (QUTYP (U3

Oymaru, poBOJIOKH, TIJIACTH/IMHA U AP.)

V3mepATh Ha MO/ie/IsAX: IJTUHBI pé6ep

MHOTOI'PaHHUKOB, lMaMeTp Lapa.

BoiBoguth popmysy 00bEMa MPSIMOYTO/IbHOTO
rapasiiesienumnesa.

Bbruucaarb no ¢popmynam: 006HEM MPSIMOYTOIBHOTO
napasuiesienune/ia, Kyba; UCIo/b30BaTh €JUHULIBI
r3MepeHusi 00bEMa; BBIUMCIATH 00BEMBI Tel,
COCTaBJ/IeHHBIX U3 KyOOB, Mapasi/iesienuie/ioB; pemaTh
3aJa4H C peasbHbIMU JJAHHBIMU

[ToBTOpEHME,
06o0111eHMe,
cucTeMaTusalus

20

[ToBTOpEHUE
OCHOBHBIX TOHATUM
Y MeTOZIOB KypCOB
5 U 6 Kaccos,
000611ieHMe U
crucTeMaTu3aLus
3HaHUM

BbIunC/IATh 3HaueHUsl BbIpaXKeHUM, COZieprKallux
HaTypaJibHble, Lie/ible, MOI0XKUTEe/bHbIE U OTPULIaTe/IbHbIe
yncia, 0ObIKHOBEHHbIE U [IeCITUUHbIE IPOOU, BBITTOTHATh
1ipeoOpa30BaHus UKCesT U BbIDayKeHHUH.

Bbi0uparb Croco6 CpaBHEeHHUsI yucer,
BBIUMC/IEHUH, NMPUMEHATh CBOICTBa
apudMeTUUYeCKUX AeWCTBUM [Jis paljuoHaIN3alvuu
BBIUMC/IEHUM.
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PemaTts 3ajauM 13 peajibHOW KU3HY, MPUMEHSTh
MaTeMaTHuUecKHe 3HaHMsI [I/1s1 pellleHus 3a/iau U3

JIpyTUX MpeMeTOB.

PemaTh 3ailauM pa3HbIMH CIIOCO0aMH,

CPaBHUBATh, BLIOUPATH CIOCOOBI PeIlleHNs 3a/lau.
OcyiecTB/AATH CAMOKOHTPOJIb BHITIO/IHSIEMbIX J€MCTBUN U
CaMOTIPOBEPKY pe3y/ibTaTa BbIUKUC/IEeHUN

OBLIEE KOJIMYECTBO
YACOB I10
ITPOT'PAMME

170
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OEJEPAJIbHASAI PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJI'EBPA» B 7-9 KIIACCAX

INOACHUTEJ/IbBHASA 3AIIMCKA

Anrebpa sIBAsIeTCSI OJHUM U3 OTOPHBIX KypPCOB OCHOBHOTO 0011lero oOpa3oBaHUs:
oHa oOecrieurBaeT M3ydyeHHe APYTHUX AUCLIMIUIMH, KaK eCTeCTBEeHHO-HAayyHOro, TakK W
I'YMaHHUTAapHOTO I[UKJ/IOB, €6 0CBOeHHEe HeOOXOAUMO [is TIPOJO/DKEHUS 00pa30BaHUs U
B TIOBCEJHEBHOW JKW3HU. Pa3BuTHe y 0O0yuaroluxcs HAyUYHBIX I[Ipe/ICTaBIeHUH
O TIPOMCXOXKIAEHWH U CYII[HOCTH anreOpanuecKux abCTpakiMid, Crioco0e OTpakeHUs
MaTeMaTUUeCKOM HAayKoOW SIBJIEHMM W TMpOILIeCCOB B TIPUpPOZie U OOIIecTBe, pOJU
MaTeMaTHUUeCKOr0 MOZIeJTMPOBaHKS B HAyYHOM TIO3HAaHUU U B TMPAKTUKe CIIOCOOCTBYET
(bopMHUPOBaHHI0O HAYYHOTO MHPOBO33PEHHSI M KAueCTB MBbIIIIeHHS], HeOOXOIUMBIX /IS
aZlanTaliui B COBpeMeHHOM IidpoBoM obiilecTBe. M3yueHue anreOpbl obecrieurBaet
pa3BUTHE yMeHHMs Hab/rofaTh, CpaBHHMBATh, HAXOJWUTh 3aKOHOMEPHOCTH, Tpebyer
KPUTHYHOCTH MBIIIUIEHHs, CIIOCOOHOCTH apryMeHTHMPOBAaHHO OOOCHOBBIBATH CBOU
JEeNCTBUS W BBIBOAbI, (DOPMYIMpOBATh yTBepXKAeHUs. OcBoeHWe Kypca anreOphbl
obecrieuriBaeT pa3BUTHE JIOTMUECKOTO MBIIIEHHSI OOYYaroIuXCs: OHU WCIIONb3YIOT
JNeIyKTUBHbIE W WHAYKTUBHBIE pacCy)KiaeHWs, 0000ieHrne W KOHKDEeTH3aIlHio,
abctparvpoBaHue 1 aHanorur. OOyueHue anrebpe mperiosiaraeT 3HAUYMTE/TbHBIN 00bEM
CAMOCTOSITe/TLHOW [/IeATe/IbHOCTHA O0YYaroL[UXCsl, TI03TOMY CaMOCTOSITe/TbHOEe pellleHue
3aau sIBJISIETCS peanu3aljyei fesTelbHOCTHOTO TIPUHIIUIA 00yJeHusl.

B cTpykType mporpaMmbl yueOGHOro Kypca «Aurebpa» [jisi OCHOBHOIO OOII[ero
oOpa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT CO/lepP>KaTe/IbHO-MeTOANUeCKre JINHUU:
«Yucsia ¥ BBIUKCTIEHUSI», « AJreOpanyecKrie BbIpaKeHHs», « Y DaBHEHUsI M HEPABEHCTBa»,
«DOyHKIMM». Kaxkzas 13 3TUX Coflep)KaTebHO-MeTOJUUeCKUX JTMHUNM pa3BHBaeTCsl Ha
TIPOTSDKEHUM TPEX JIeT U3y4deHUsl Kypca, B3aUMO/IEHCTBYS C JPYTMMH €ro JIMHUSIMHU. B
X0Zle U3yueHus: yueOHOro Kypca OOydarolMMCsl TIPUXOZMTCS JIOTUUECKH PACCy’KZaTh,
WCTI0/Tb30BaTh TEOPETHKO-MHO)KECTBEHHBIM $3bIK. B CBSI3M C 3TUM B TIpOrpammy
yueOHOTO Kypca «Asrebpa» BK/IHOUEHbI HEKOTOPbIE OCHOBBI JIOTHIKH, MPe/ICTaBIeHHbIe
BO BCeX OCHOBHBIX pa3fiejlax MaTeMaTH4eCKOro o0pa3oBaHUs U CIIOCOOCTBYIOIIVE
OBJI/IEHUI0  O0OyuaroIMMHCS OCHOB YHMBEPCAJLHOTO MaTeMaTU4YecKoro — s3bIKa.
Cozep>kaTenbHOM U CTPYKTYPHOM 0COOEHHOCTBIO YuebHOTo Kypca «AnreGpa» sIB/sSeTCS
ero MHTeIrPUPOBAHHBIN XapaKTep.

Cogepkanvie MMHUM «UKC/la U BBIYMCTIEHUS» CY)KUT OCHOBOM Il Ja/IbHEUIIETo
M3yueHUss MaTeMaTUKH, CIoCOOCTBYeT Pa3BUTHIO Y OOYYarOIIUXCS JIOTHYECKOTO
MBIIIIEHHUS, (OPMHMPOBAHMIO YMEHHS TIO/b30BAThbCSA  a/TOPUTMAMM, a TakKXKe
MPUOOpPeTEeHHI0 TIPAaKTUUECKHUX HaBLIKOB, HEOOXOJUMBIX [/ TOBCEAHEBHOW >KU3HM.
Pa3BuTHe MOHATHS O YKUCAe HAa yPOBHe OCHOBHOTO OOIIero oOpa3oBaHMS CBSI3aHOC
pallMOHAILHBIMU ¥ WPPALMOHAIBHBIMU UKMC/IaMK, (DOPMHPOBAaHWEM TpeCTaBIeHUHO
JEMCTBUTE/ILHOM UHC/le. 3aBepilieHre OCBOEHHs UHCIOBOH JIMHUM OTHECEHOK
cpeaHemy obiriemy o6pa3oBaHMIO.
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CopeprkaHre ABYX anreOpanuecKux JIMHUNA — «Anrebpandeckre BbIpaXKeHHUS» U
«YpaBHEHUS] ¥ HEPaBEeHCTBa» CIIOCOOCTBYeT (OPMHUPOBAHUIO Y OOYyYarOLUXCs
MaTeMaTH4YeCcKOro amnrapara, HeoOXOoJWMOro /i pellleHus 3aJad MaTeMaTHKH,
CMEeXXHBIX TIPDeAMETOB W MNPAKTUKO-OPMEHTHPOBAaHHBIX 3aZady. Ha ypoBHe OCHOBHOrO
obmero oOpa3oBaHusi yueOHBI MaTepuan TPYIIAPYeTCS BOKPYT pal[MOHATbHBIX
BbIpaKeHWM. Aurebpa JIeMOHCTPUpPYeT 3HaueHHe MaTeMaTHKHA KaK s3bIKa /ISl
MOCTPOEHUs MaTeMaTUUeCKHUX MoOJesierd, OMMCaHWs TPOLeCCOB M SBJIEHWW DeasbHOro
mupa. B 3amaun  oOyueHusi anrebpe BXOAAT TakkKe [JajbHelilliee pa3BUTHE
aJITOPUTMHUYECKOTO MBIIIIJIeHHs], HeoOXOAMMOro, B YaCTHOCTH, [JII OCBOEHUs Kypca
MHGMOPMAaTHKH, U OB/la/leHre HaBbIKaMU JIeIyKTUBHBIX pacCykjaeHui. [Ipeobpa3oBaHue
CUMBO/MBHBIX (DOpPM  CIOCOOCTBYeT Ppa3BUTHIO BOOOpa’keHHs, CIIOCOOHOCTEM K
MaTreMaTu4eCcKOMYy TBODYECTBY.

CopgepxaHue (yHKIMOHAIbHO-Tpa)UUecKor JIMHUM HalleJleHO Ha ToJyuyeHue
00y4JaroIMMMHCS 3HaHUM O (PYHKIUSAX KaK Ba)KHEMIIIel MaTeMaTHUeCKOW MOJenH s
OTMCaHUS W WCC/AeIOBaHUsI pa3HOOOpA3HBIX TIPOLECCOB U sBJIEHWH B TIpUpOJe U
obiiecTBe. VM3yueHne MaTepuasia CIIOCOOCTBYET Pa3BUTUIO y OOYYArOLIUXCS YMEHUS
WCII0/Ib30BaTh pa3/iiuHble Bblpa3uTeslbHble CPe/CTBa S3blKa MaTeMAaTUKU — C/I0BeCHBIe,
CUMBOJIMUECKUe, Tpadurueckre, BHOCUT BKJIa/, B ()OpPMUPOBaHUe Mpe/CTaB/IeHr O POJd
MaTeMaTUKU B Pa3BUTUM LIUBWIN3ALIUU U KYJIbTYPHI.

CoryiacHo yueGHOMY Ti/laHy B 7—9 Kijlaccax u3ydaeTcss yueOHbIM Kypc «AJjirebpa»,
KOTOpbIM BKJIOUaeT CJieylOIUe OCHOBHbIe pas3fenbl cojepkaHus: «Yucna u
BBIUMCJ/IEHUsI», «AJirebpanueckrie BhIpa)KeHHsI», «YPaBHEHUSI 1 HEpaBeHCTBa»,
«DYHKLIUW».

O6Irlee uyMC/IO0 YacoB, DPEeKOMEHJOBAaHHBIX i1 HW3yueHHs yueOHOTO Kypca
«Anrebpa», — 306 gacoB: B 7 kmacce — 102 yaca (3 gaca B Hefiesnt0), B 8 Kiacce —
102 vaca (3 vaca B Heient0), B 9 knacce — 102 yaca (3 yaca B HeZiesit0).

COAEPXXAHUE

OBYUEHUSA 7 KJTACC
Yuc/1a ¥ BBIUMC/IeHUA

ITpo6u 0OBIKHOBEHHBIE U IeCSITUUHbIE, TIepexo/i OT OJHOM (hopMbI 3arcy Apobeit K
apyroii. [loHsSTHe palMOHA/JILHOTO UYHMCJIA, 3alKCh, CpaBHEHHWe, YIOpPsA0YUBaHUe
paloHaMbHBIX uucen. Apudmeruueckre [JeHCTBUS C Ppal[MOHAJBHBIMUA UKCIAMH.
PerrieHue 3a/1au U3 peasbHOM MPaKTUKKM HA YacTH, Ha JIPOOH.

CremeHb C HaTypaJbHBIM TIOKa3aTejieM: OfMpejesieHHe, TipeoOpa3oBaHKe
BBIp@KEHUM Ha OCHOBe OIIpejie/leHus, 3aluch OONbIIMX uuces. [IpoOlIeHTHI, 3amuch
MIPOLIEHTOB B BHe ApoOW U ApoOW B BHje TIPOI[eHTOB. TpW OCHOBHBIE 3ajiaud Ha
TIPOLIeHTHI, pellieHue 3a/layu U3 peaibHOW MTPAKTUKH.

[TpyuMeHeHVe TIPU3HAKOB /IeJTMMOCTH, pa3/io’KeHHe Ha MHOKUTe/NN HaTypasibHbIX
YKcer.

Pea/ibHbIe 3aBUCHMOCTH, B TOM UHCJIe TIpsiMast U oOpaTHasi IPOITOPI[MOHATBHOCTH.
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Anredpanyeckie BbIpaXKeHHUsI

[lepemeHHbIe, UKCIOBOE 3HAaUeHWE BBIPAKEHHS C IepeMeHHOW. [lomycTuMble
3HaueHUs1 TiepeMeHHbIX. [IpefcTaB/ieHrMe 3aBUCUMOCTA MeXAY BeJWYMHAaMU B BUJE
dopmynbl. Beruncnenus o ¢opmysnam. Ilpeo6Gpa3oBaHue OyKBeHHBIX BbIpaXKeHHH,
TO>KJeCTBEHHO PaBHbIe BbIpa)KeHUsl, MpaBua MpeoOpa3oBaHUs CyMM U MPOU3BeJeHUM,
TIpaBU/Ia PaCKPBITHsI CKOOOK U TIpUBe/IeHHsI TI0J0OHBIX C/laraeMbiX.

CBoliCcTBa CTeNeH! C HaTypabHbIM ITOKa3aTeseM.

OpHounenel W MHoOrowieHbl. CteneHb MHorouseHa. Cjio)KeHue, BbIUMTaHUE,
YMHO>KeHWe MHOrousjieHoB. PopMyJ/ibl COKpAIEHHOTO YMHOXXEHUS: KBaZipaT CyMMbl U
KBaZlpaT pas3sHocTth. Pdopmysia pasHOCTH KBaZJpaToB. Pas3no)keHWe MHOrOUY/IEHOB Ha
MHO>KUTEH.

YpaBHeHusi 1 HepaBeHCTBA

YpaBHeHHe, KOpeHb YypaBHeHWs, TIpaBWwia Tipeobpa3oBaHusi ypaBHEHUS,
PaBHOCW/IBHOCTb YPaBHEHUM.

JInHeMiHOe ypaBHEHHWe C OJHOM TepeMEeHHOM, UHWC/I0 KOpPHEeH JIMHEMHOIO
yPaBHEHUs], pelleHWe JIMHeMHbIX ypaBHeHWM. CocCTaB/ieHWe YpaBHEHUM TI0 YCJIOBUIO
3a/1aud. PellleHne TeKCTOBBIX 3a/iau C TIOMOIIbI0 YPaBHEHUM.

JluHeliHOe ypaBHeHWe C ABYMsi TepeMeHHbIMUM U ero rpaduk. Cucrema AByX
JTMHEeMHBbIX YPaBHEHUM C ABYMs rlepeMeHHBbIMU. PellleHre cUCTeM yYpaBHEHHWM CrIocoO60M
MO/CTAaHOBKU. [IpriMephI pellieHrs1 TEKCTOBBIX 3aZlau C TIOMOLLbI0 CUCTEM YPaBHEHHUH.

DyHKIUU

KoopauHata TOukd Ha npsiMou. UHWC/IOBbIe TPOMEXYTKU. PaccTosiHe Mexmy
JIBYMsI TOUKaMH KOOPZIMHATHOM TIPSIMOM.

[TpsiMoyronbHast cucteMa KoopAuHat, ocu Ox u Oy. Abcuycca ¥ opivHaTa TOUKU
Ha KOOpJWHATHOW IIocKOoCTH. [IpuMepnl rpadukoB, 3ajaHHbIX (opmynamu. UrteHue
rpauKoB peanbHBIX 3aBUCMMOCTel. [TonsTHe PyHkumu. 'paduk QyHkimu. CBoKMCTBa
¢Qynkuui. JIuneiiHas ¢yHkuus, eé rpaguk. I'paguk ¢pynkimu y = |x|. I'paduueckoe
pelleHre TMHEeWHbIX YPaBHEHUW U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KJIACC
Yuc/1a ¥ BLIYMC/IEHUA

KBazipaTHbIii KOopeHb 13 urcia. [ToHsiTue 00 MppalMoHaJbHOM uncie. [lecsiTUuHbIe
npub/vkKeHUs: UppaLMOHanbHbIX uncen. CBoiicTBa apudMeTHyecKMX KBapaTHBIX
KOpHell ¥ UX MpuMeHeHUe K MpeoOpa30BaHUI0 UKMC/I0BbIX BhIPaKEHUI W BHIUMCIEHHUSIM.
[ericTBUTENbHBIE YUCIIA.

CrerneHb C Lie/IbIM MOKa3aTesneM U eé cBoiicTBa. CTaHZapTHast 3alMCh YUCIa.

AnreGpanueckue BbIPaKeHHUSs
KBazipaTHbIN TpEXUsieH, pa3/ioKeHHe KBa[PaTHOTO TPEXUsieHa Ha MHOKHUTEJIH.
Asrebpanyeckasi po6b. OCHOBHOE CBOWCTBO anrebpanueckoii ipobu. CroxkeHue,
BBIUMTaHe, YMHOXKeHUE, Jie/ieHre anrebpanueckux gpobeid. PaijioHabHbIe BBIDKEHUS
U UX npeobpa3oBaHue.
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YpaBHeHusi U HepaBeHCTBaA

KBagpaTHoe ypaBHeHHe, (popMysa KOpHeW KBa/IpaTHOTO ypaBHeHus. Teopema
Buerta. PellieHue ypaBHeHMM, CBOAALLIMXCS K JIMHEMHBIM W KBaZpaTHbIM. IIpocTeiiime
IpOOHO-paloHa/IbHbIE YPABHEHMUS.

['padrueckasi wHTepripeTalysi ypaBHEHWM C [BYMs I€pEMEHHbIMU M CHUCTEM
JIVUHEMHBbIX ypaBHeHWW C [JByMsi T[epeMeHHbIMU. [IpUMepbl pellleHUs] CUCTeM
HeJIMHEUHBIX YPaBHEHUM C IBYMsI TlepeMeHHbIMU.

PellieHre TeKCTOBBIX 3a/lau ajaredpanyecKuM Criocobom.

UucnoBele HepaBeHCTBA U UX CBOWCTBA. HepaBeHCTBO C OJHOM TlepeMEHHOU.
PaBHOCW/IBHOCTb HepaBeHCTB. JIMHelHbIe HepaBeHCTBa C OJHOU repeMeHHOU. CUCTeMBbI
JIMHEMHBIX HEPaBeHCTB C O/IHOW MepeMeHHOM.

DyHKIUHA

[Monsitue pyHKIMKU. Ob6acTb OTpefie/ieHrs U MHOXKeCTBO 3HaueHUd (yHKLIWU.
Crioco6bl 3aaHust PyHKIMA.

I'paduk pyHkmu. UteHne cBOMCTB PyHKLMM 10 eé rpaduky. [Iprumepsl rpavkos
(YHKLMM, OTpakaroLMX peasbHble POLIeCCHI.

OyHKIMM,  OMUCHIBAIOIIME TpPSIMYH0 UM O0OpaTHYH  TPOMOpLIMOHAbHbIE
3aBUCUMOCTH, UX rpaduku. Oyukuuu y = x2, y = x3, y =Vx, y=|x|. ['padmueckoe
pellieHre ypaBHEHUH U CUCTeM YPaBHEHUIA.

9 KVIACC
Umncia ¥ BBIYUCTIEHUS

PaijpoHasibHble UMC/la, WppAllMOHA/NbHbIE UHC/IA, KOHeuHble U OecKOHeUHbIe
JlecITUYHbIe 1pobu. MHOXeCTBO AeMCTBUTENbHBIX UMCe, /IeliCTBUTe/IbHbIE UMC/Ia Kak
beckoHeuHble JecATAYHBIe Apobu. B3aMMHO 0fHO3HAUHOE COOTBETCTBHE MEXIY
MHO>KeCTBOM [IeCTBUTE/IbHBIX YUCET U KOOPJUHATHOW MPSIMOU.

CpaBHeHue JIeHICTBUTEJTbHBIX yucer, apugpmeTnyeckKre JeNCTBUs
C JeUCTBUTE/IbHBIMU UUC/IAMH.

Pa3mepbl  00BEKTOB  OKpDY’)KaloIller0  MHpa, JIUTENILHOCTh  TIPOLIECCOBB
OKpPY>KatolieM MHpe.

[TpubmkEéHHOe 3HaueHWe BeIWMYMHBI, TOUYHOCTb NpUOmbKeHUs. OKpyrieHHe
yuces. [Tpukuka v orjeHKa pe3y/bTaTOB BEIYMCIEHUM.

YpaBHeHNsi 1 HepaBeHCTBA

JluneliHOe ypaBHeHUWe. PellleHMe ypaBHeHWM, CBOJSIIMXCA K JIMHEUHBIM.

KBazpaTtHoe ypaBHeHMe. PellieHne ypaBHeHUM, CBOJASIIUXCS K KBa/IpaTHBIM.
bukBazpatHoe ypaBHeHue. [IprMepbl pellleHUsI ypaBHEHWU TpeTbed U UeTBEPTOU
CTereHel pas3/ioKeHueM Ha MHOXKUTEJTH.

PemieHrie  IpoOHO-paliOHANIbHBIX ~ ypaBHEHHWU. PellleHWe TEKCTOBBIX 3afiau
anrebpanyecKUM MeTO/IOM.

YpaBHeHUe C [JByMsi TlepeMeHHbIMU U ero rpaduk. PellleHue cuUCTeM [JBYX
JIUHEMHBbIX ypaBHEHWM C JABYMs mepeMeHHbIMU. PellileHHe cucTeM [JBYX YypaBHEHHH,
OJTHO
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Y3 KOTODBIX JIMHEWHOe, a Apyroe — BTOPOW cTerneHW. ['padmueckas MHTeprHpeTaLiys
CUCTeMbl YPAaBHEHUU C IBYMsI TlepEMEHHBIMU.

PelrieHrie TeKCTOBBIX 3a/lau ajrebpanyeckum Criocobom.

YucioBble HepaBeHCTBA U UX CBOUCTBA.

PelieHrve /MHEMHBIX HEPAaBEHCTB C OAHOM TMepeMeHHOW. PellleHue cuUCTeM
JMMHeWHBIX HEepaBeHCTB C OIHOM TrepeMeHHOM. KBajipaTHbIe HepaBeHCTBa. ['padrueckast
HMHTepIIpeTalysi HePaBeHCTB U CUCTeM HepaBeHCTB C JIBYMsI [lepeMeHHbIMHU.

DyHKIUU
KBapaTiuHast GyHKIMS, eé rpaduk 1 cBoiictea. ITapa6o/a, KOOpPAHNHATEI BEpIIMHbI
napabosibl, 0Cb CUMMeTPHUH MapaboibL. p
Tpaduku dyHkumii: y = £x, y= Ax+b, y=~, y= 23,y = \/x-,—y = |x|,
X

U UX CBOMCTBA.

Uric/i0BbIe NMOC/1€J0BaTe/IbHOCTH U MPOrpeccuu

[ToHATHe 4YMCIOBOWM  MOC/EOBAaTe/NbHOCTA. 3ajlaHde  [0C/ie/J0BaTe/IbHOCTU
PEeKyppPeHTHOM (OpMYJ/IoW U (hOPMYJION N-ro usieHa.

Apudmerrueckasi U reomerpuueckass Tmiporpeccud. Popmynbl n-ro  uieHa
apu(pMeTHUeCcKoi U reoMeTpUUeCKOoU Mporpeccuii, CyMMbl TIePBbIX N UJI€HOB.

N306pakeHre usieHOB apri(MeTHUeCKOW U reoMeTpUUYeCKOl MPOrpeccrii TOUKaMu
Ha KOOpPJWHATHOW IUIOCKOCTH. JIMHEeMHBIM W SKCIOHEHILMalbHbIM pOCT. Cl0KHBIE
TMPOLIEHTHI.

INIPEAMETHBIE PE3YJ/IbTATBI

[lpegmeTHble  pe3y/nbTaThl  OCBOEHHMs  IporpaMMbl  y4eOHOro  Kypcak
KOHIy 00yueHust B 7 Kj1acce:

Yuc/1a ¥ BLIYMC/IEHUA

BbIMOSTHSATE, coueTasi yCTHbIe M TMCbMeHHbIe TIPUEMBI, apudmMeTHUecKre AerCcTBUs
C palyOHaIbHBIMU UKC/IaMHU.

HaxoauTb 3HaueHUs] YMC/IOBBIX BhIPaKEHUM, TIPUMEHATh pa3HOoOpa3Hbie CIOCOOBI
Y TIPUEMBI BLIUMC/IEHHUST 3HaUeHUH IPOOHBIX BbIPAYKeHUM, Co/lepXKalliiX 0ObIKHOBEHHBIE
U [IeCITUYHBIE APOOH.

[TepexoauTh OT OAHOW (oOpMbI 3alych uucen K Apyrou (rpeobpa3oBLIBaTh
JeCITUUHYI0 po0h B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [IeCTUUYHYIO, B UaCTHOCTH
B OECKOHEUHYIO /IeCATUUHYIO APO0b).

CpaBHUBaTh ¥ yNoOpsj0UMBaTh PaljUOHA/IbHbIE YUC/IA.

OKpyr/aTh ynca.

BbINoMHATh MPUKUAKY U OLIEHKY pe3y/ibTaTa BbIUMC/IEHWM, OLIEHKY 3HaueHWi
UYKMC/IOBBIX BBIp@&)KeHUW. BBIMOMHATE JeHCTBUS CO CTeleHsSMM C HaTypaJbHbIMHU
ToKa3aTesIsIMH.

[TpuMeHSITh TIPU3HAKW [IeJIMMOCTH, pa3/o)KeHHe Ha MHOXXUTe/NHW HaTypabHbIX
Yucesn.
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Periath MpakTUKO-OPUEHTUPOBAHHBIE 3a/]aul, CBSI3aHHBIE C OTHOIIIEHWEM BeJTHUMH,
TIPOTIOPLIMOHA/ILHOCTbIO  BEIMUWH, TPOIIeHTaM{, WHTEepPIIPeTUpPOBaTh  pe3y/bTaThl
pelleHus 3aiau C yYETOM OTpaHUYeHHH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAaeMBbIX
00BLEeKTOB.

Anredpanyeckue BbIpaXKeHHUsI

Wcrionb3oBaTh anre6paniueckyrd TEPMHHOJIOTUIO W CHUMBOJIMKY, TIPUMEHSITh eé
B TIpoLjecce OCBOeHUs yueOHOTo MaTepHaria.

HaxomuTe 3HaueHUsi OYKBEHHBIX BBIp@&K€HWM TIPU  3a/laHHBIX  3HAuUeHHUsX
IlepeMeHHBIX.

BbimosiHATE Tipeobpa3oBaHUs 11€JIOTO BBIPAXKEHUsT B MHOTOWIEH TIpUBe/leHHEM
MOI00HBIX C/laraeMbIX, paCKPhITEM CKODOOK.

BrInosHATE YMHOKEeHVe OZjHOU/IeHa Ha MHOI'OYJ/IeH MU MHOrO4IeHa Ha MHOT'OUYJIEH,
MPUMEHSITh (HOPMYJIbI KBaJpaTa CyMMBbI M KBaJipaTa pa3HOCTH.

OcylLLeCTBIATH pa3/ioyKeHrne MHOTOU/IeHOB Ha MHOJKUTE/IU C TTIOMOLLbIO BbIHECEHUS
3a CKOOKH 0OIIero MHOXWUTe/s, TPYIITUPOBKH CJjlaraeMbIX, TIpUMeHeHUus1 (HopMyT
COKpAILIEHHOI'0 YMHO>KEeHUS.

[TpuMeHsTb TIpeoOpa30BaHWs MHOTOWIEHOB [IIs1 PeIlleHrs] Pa3/duHbIX 3a/[aun3
MaTeMaTUKU, CME>XXHBIX TIpeJIMeTOB, U3 peaibHOW MPaKTHUKU.

Wcnonp30BaTh CBOWCTBA CTeMeHeM C HATypaJbHbBIMUA [IOKa3aTesssMu IS
ripeoOpa3oBaHysl BLIpAKEHUM.

YpaBHeHus U HepaBeHCTBA

PeriaTh /iMHeViHbIEe ypaBHEHHUS C OHOM TepeMeHHOM, MPUMEHSIsl MPaBrJ/Ia Mepexo/a
OT UCXOZHOrO ypaBHeHUs K PaBHOCWILHOMY eMy. IIpoBepsATb, SBAS€TCS JIM UYUCIIO
KODHEM YpaBHEHUS.

[IpumeHsATh rpadyueckre MeTOJbl TPU pEIleHUH JUHEUHBbIX YPaBHEHUN U MX
CUCTEM.

[Toxbupath TIpUMepkI TIap YKCei, SIB/SIOIIUXCS pellieHheM TUHEMHOTro ypaBHeHUs!
C ABYMs [1epeMeHHBIMHU.

CTpouTh B KOOPAMHATHOW TJIOCKOCTH rpaMK JUHEHMHOTO YpaBHEHUS C [BYMS
repeMeHHbIMH, M0/b3YSCh FPa(UKOM, NPUBOJUTE TIPUMEDHI PeLleHHs] YPaBHEHUSI.

Pemate cucTeMbl ABYX JIMHEWHBIX YpaBHEHWU C ABYMSI NEePEMEHHBIMH, B TOM
yucse rpaduuecku.

CocTaBasiTh ¥ pellaTh JUHEUHOe ypaBHEHWE WM CUCTEMY JIMHEWHBIX ypaBHEHUU
M0 YCJOBUIO 3a7jaud, WHTEpPIpeTUPOBaTb B COOTBETCTBUM C KOHTEKCTOM 3a/lauu
TIOJTyYeHHBIW pe3y/bTar.

DyHKIUU

M306paxkaTb Ha KOODAWHATHOW TMpPSIMOM TOYKH, COOTBETCTBYIOL[ME 3aJaHHbIM
KOOpAWHATaM, JIyud, OTPe3KH, WHTEepBa/ibl, 3allMChIBaTh UKC/IOBbIE TPOMEKYTKH Ha
anrebpanvyeckoM si3bIKe.

OTmeuaTh B KOODAMHATHOM TIJIOCKOCTM TOUYKMA TI0 3a/laHHBIM KOOpZMHATaM,
CTPOUTh TpaUKy TUHENHbIX GYyHKUMNA. CTpouTh rpadvk PyHKLUU Y = |X|.
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OmnucpiBaTh C TIOMOIIBIO (DYHKLMI W3BeCTHbIE 3aBUCUMOCTH MeXK/y BeTMYMHAMMU:
CKOPOCTb, BpeMsi, pPacCTOsIHWE, IIeHa, KOJTUYeCTBO, CTOMMOCTb, TTPOU3BOAUTEILHOCTD,
BpeMmsi, 005EM paboTHI.

HaxoauTh 3HaueHue QyHKIUH 110 3HAUEHHIO €€ apryMeHTa.

ITonumath Tpaduueckuii Crocod TmpeACTaB/AeHUsT W aHaaM3a WHGOpPMaIUH,
W3BJIeKaTh ¥ WHTEPIPeTHpOBaTh WHGPOPMALI0 U3 rpadMKOB peasbHBIX MPOLECCOB U
3aBUCUMOCTE.

[IpeameTHBIe pe3y/bTaTbl OCBOEHHs IIPOrpaMMbl y4eOHOTO Kypca K KOHITY
oOyueHus B 8 kyacce:

Yuc/1a 1 BBIYHCTI€HUA

Wcnonb30BaTh HayaslbHbIE Tpe/ICTaB/IeHUsI O MHOKeCTBe [1eCTBUTEebHBIX UHCes
[T CPaBHEHUsI, OKPYT/JIeHWUSI W BBIUYMCIEHWM, n300paXkaTh JeNCTBUTENbHBbIE UHC/Ia
TOYKaMH Ha KOOPAWHATHOU MPSIMOU.

[IprMeHSTL  TIOHSITWUE  apyU(PMeTHUeCKOro KBaJIpaTHOTO KOPHS, HaXOJWTb
KBaZIpaTHbIe KODHM, WCIIOMB3ysl TIPM HEOOXOAUMOCTH Ka/lbKyJ/STOP, BBITOTHATE
npeoOpa3oBaHusl BhIpAXKEHUM, COJIeprKalliuX KBaJ[paTHble KOPHH, WCIIO/Ib3ysl CBOMCTBA
KODHel.

Vcrionb30BaTh 3amMCH OOJIBIINX M MaJIbIX YKCeJT C TIOMOIIbIO IeCSTUUHBIX Ap00ei
U cTerneHed urcnaa 10.

AnredpanuecKne BbIPaXKeHUsI

[TprMeHSITh TTOHSITHE CTeTeHHU C 1[eJIbIM TT0Ka3aTesieM, BLITIOHATE TIpeo0pa3oBaHus
BbID&)KEHUM, COZleprKalliuX CTeMeHH C Lie/IbIM [T0Ka3aTeseM.

BLIMIONHATE ~ TOXKAECTBEHHbIE TMpeoOpa3oBaHMs  PALIMOHATBHBIX — BBIPAYKEHUM
Ha OCHOBe TPaBUJI IeHCTBUI Ha/l MHOTOU/IeHAMU U anreOpanyecKUMH IpOOsiMHU.

Pack/iafpIiBaTh KBa/IpaTHbIM TPEXU/IEH HA MHOXKUTEIH.

[TpuMeHsiTb TIpeoOpa3oBaHMsl BbIpOKEHUN [ji  DellleHUs pa3/IMuHbIX 3a7ad
Y3 MaTeMaTUKH, CMeXXHbBIX TIPeIMETOB, U3 peaslbHOW MPaKTUKH.

YpaBHeHus 1 HepaBeHCTBa

PemiaTe J/MHeNHble, KBaJpaTHble YpaBHEHHsS W paLMOHA/IbHbIE YpPaBHEHUS,
CBOJSLLIMECS K HUM, CUCTEMBI [IByX YPAaBHEHUM C IBYMSI [IepeMeHHbIMHU.

[TpoBogWTh MpoOCTEHIIME WUCCAe[0BaHUS YPABHEHUM U CHUCTEM YpPaBHEHWMW, B TOM
yuc/ie C TMpUMEeHeHWeM rpajuuecKdx TMpefcTaB/ieHui (yCTaHaB/IvMBaTh, UMeeT U
ypaBHEHME WIN CUCTeMa ypPaBHEHUM pelleHus], eC/IU UMeeT, TO CKOJIBKO, U TTpouee).

[TepexoauTh OT c10BecHOW (DOPMY/IMPOBKM 3a/laud K e€ anrebpanyeckoil Mojenv
C TIOMOILbIO COCTaB/IeHUSl YpPaBHEHWsI WIA CUCTeMbl YpaBHEHWUW, UHTepIIpeTUPOBaTh
B COOTBETCTBUY C KOHTEKCTOM 3a/]auM [0/IyUYeHHbIN pe3yJibTar.

[IpuMeHATh CBOWMCTBA YWC/IOBBIX HEPABEHCTB [/Il CPaBHEHWS, OLIEHKW, pellaTh
JIMHEMHbIe HepaBeHCTBa C OJHOW MepeMeHHOW W MX CHUCTeMbl, [jlaBaTb rparuecKyro
W/UTFOCTPALIIO MHOXKECTBA peLleHr HepaBeHCTBa, CUCTEMbI HEPAaBEHCTB.
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DyHKIUU
[ToHMMaTeh W WCMO/B30BaTh (PYHKIIMOHA/IbHbIE TOHATUSI M SI3bIK (TEPMUHBI,
CUMBOJIMYeckre 0003HaueHus ), OMpeJesisATb 3HaueHWe @YHKIUU TI0 3HAUEHHIO

apryMeHTa, onpe/e/sTh CBOHCTBA (YHKLMM 110 e€ rpaduKy.
TPOUTb IrpayKy 371eMeHTapHbIX (PYHKLMI BUA:

y= ,y=x% y=x%y= Vx~y = |x|, omiceiBaTh cBOliCTBa 4MCI0BOI QyHKI[1U
X
1o eé rpaduky.

[TpemMeTHBIE pe3y/abTaThl OCBOEHMS IIPOrpaMMbl y4eOHOrO Kypca K KOHITY
oOyueHus B 9 Kiacce:

Yuc/i1a 1 BBIYHCTI€HUA

CpaBHMBaTH Y YIIOPSAA0UMBATh PAL[MOHA/IbHBIE Y UPPALIMOHAJIbHBIE YMCJIA.

BbIMosHATE apu@MeTHUeCcKre AeMCTBUS C palMOHa/JbHBIMU UHC/aMU, COoueTasi
YCTHble W TIMCbMEHHble TPUEMBI, BBITIOJHAThL BBIYMCIEHUSI C UPPALMOHA/IbHBIMU
YMC/IaMU.

HaxoauTh 3HaueHWs CTereHeM C 1[e/IbIMU MOKa3aTeJsiMd U KOPHEU, BBIYMC/ISTh
3HAUYEHWS YMCIOBBIX BbIPa)KEHUH.

OKpyr/isiTh  [eWCTBUTE/bHbIE  UWC/A, BBINOJHATh TPUKUAKY  pe3yJbTaTa
BBIUMC/IEHUH, OL[€HKY UHCJIOBBIX BhIPa’KEHUM.

YpaBHeHusi 1 HepaBeHCTBA

PelllaTh /MHeliHble WM KBaJipaTHbie ypaBHEHWs, YPaBHEHWUS, CBOJSIIUECS K HUM,
ripocTeiiiive ApoObHO-paloHa/bHbIe YPaBHEHUSI.

PeruaTh cucTembl ABYX JMHEHWHBIX yPaBHEHUM C JBYMS NTePEMEHHBIMU U CUCTEMbI
[IBYX YpaBHEHHH, B KOTOPbIX OJHO YPaBHEHUE He SIB/ISIeTCS TMHENHBIM.

Pemiath TeKCTOBBIE 3aJjau ajreOpanyeckuM CIOCOOOM C TOMOIIBbIO COCTABJIEHMUS
YPaBHEHUS WU CUCTEMBI IByX YPaBHEHUM C ABYMS [IepeMeHHbIMMU.

[TpoBOAUTE MpOCTeMIIMEe WCC/IeNOBaHUSI YPaBHEHUM U CUCTEM ypaBHEHHUMW, B TOM
yucae C TIpuMeHeHWeM Trpaduueckux TMpe/cTaBieHul (yCTaHaB/IvMBaTb, UMeeT JIU
ypaBHEHUE WIN CUCTeMa ypaBHEHUH pellieHus], eC/IU UMeeT, TO CKOJIbKO, U TIpouee).

PeraTh /iMHeliHbIe HepaBeHCTBA, KBa/lpaTHbIe HePaBeHCTBA, 300pakaTh pellieHre
HEepPaBeHCTB Ha UMC/I0OBOM TPSIMOM, 3alMChIBaTh pelleHre C TIOMOIbI0 CUMBOJIOB.

PelaTh cHCTeMbl JMHEHMHBIX HepaBEHCTB, CUCTeMbl HEPaBEHCTB, BKJ/IFHOYAOIIUe
KBaJIpaTHOe HepaBEeHCTBO, M300pa)kaTh pellleHue CHCTeMbl HepaBeHCTB Ha UKCIOBOM
TMPSIMOM, 3alMChIBATh pPelleHre C IIOMOLbI0 CUMBOJIOB.

Vicrionb30BaTh HEpaBeHCTBA MPHU PeLleHNH Pa3/IMYHbIX 3a/ay.

DOyHKIUU
PacriosHaBaTh  (yHKIMM W3yueHHbIX BHUAOB. [loka3biBaTb CxemMaTUUueCKd
Pacro/io)KeHre Ha KOOPJMHATHOW TJIOCKOCTH TpauKkoB (QYHKLMHA BUma: Y = £X,

y=Ax+b y=4, y=ax+bx+c, y= x5 y= Vx,-y=|x| B 3aBucumocTH
X
OT 3HaueHui KO3(PUIMEHTOB, OMUCHIBATh CBOMCTBA (PYHKIIUIA.
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Crpouts u u300pakaTb CxemMaTWdyeCKd Tpapuku KBaZpaTUUHbIX (YHKLIUH,
OIMKCHIBATh CBOMCTBA KBaJPATUUHBIX (DYHKLMM MO UX rpaykam.

Pacrio3HaBaTk KBaJpaTUuHyr0 (YHKLMIO 10 (opMysie, NPUBOJUTb TPUMEpHI
KBaZIpaTUYHBIX (DYHKLIMA U3 peabHOM XU3HU, (PU3UKH, TeOMEeTPUH.

YuncoBbIe NOC/1€0BaTeIbHOCTH M IIPOrPecCuy
Pacrio3HaBaThk apr(mMeTHUYeCcKyr0 ¥ TeOMeTPUYECKYH0 TTPOrpecCUy Mpy pasHbIX
criocobax 3a/laHusl.
BhINO/MHATE BBIUKMC/IEHUS C UC0J/Ib30BaHUEM (OPMYJI N-TO YieHa
apudMeTUUYeCKOl ¥ reoMeTpUUeCcKol MpOrpecCuii, CYMMbI ITePBBIX N U/IeHOB.
N306paxkaTh usieHbI 10C/IeJ0BaTe/IbHOCTA TOYKaMU Ha KOOPAWHATHOU TIJIOCKOCTH.
PeruaTh 3a/jaum, CBsi3aHHbIE C UWCJIOBLIMM T10C/I€/10BATEIbHOCTSIMU, B TOM UHUCIIe
3a/jauy U3 peaslbHOM XKU3HU (C UCIOIb30BAaHUEM Ka/lbKYJIITOPa, U(PPOBBIX TEXHOJIOTHM).
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TEMATUYECKOE IVNTAHUPOBAHUE

C paLMOHaIbHBIMU
yuciamu. CpaBHeHUe,
yTOpsiZl0UMBaHKEe

PallMOHA/IbHBIX YKCEeJI.

Crenenb

C HaTypaJibHbIM
rioKa3areJsieM.
Pemenuve
OCHOBHBIX 33/1au Ha
Apo0u, TIPOLIEHTHI
U3

peanbHOU
TPaKTUKU.
[Ipy3HaKu
Je/TMMOCTH,
pasJioKeHus

Ha MHOXXUTEJIN

7 KIIACC
HaunmeHoBaHue KoymuectBo OcHoBHOE OcHOBHBIE BUJBI [IeITETLHOCTH 00yUarOIHXCsI
pas/iena (Tembl) 4yacoB coJlep>KaHue
Kypca
Uucna u 25 [TousaTue CucreMaTH3UPOBATH U 000TaIATh 3HAHUS
BbIUKCJIEHUS. paLMOHaIbHOIO 00 0OBIKHOBEHHBIX U [IeCATUYHBIX APOOSIX.
PanonanbHble urcia yncsa. CpaBHHBATh U YNOPSAOYMBATH APOOH, TIpeoOpa3oBbIBast
ApudmeTtrueckue 1IpY HeOOXOIMMOCTH JIeCATUYHBIE P00 B OOLIKHOBEHHBIE,
JeCTBUS OOLIKHOBEHHbIE B  JIeCATUYHBIE, B  YaCTHOCTU B

0eCKOHEeUHYIO JeCITUUHYIO IpO0b.

IIpumMeHATH pa3HooOpa3HbIe CII0CO0bI U MPUEMBI
BBIUHMC/IEHHS] 3HAUEHHH JPOOHBIX BbIPAKEHUH,
cojlep>Kalux 0ObLIKHOBEHHBIE U IeCITUUHbIE IPO0OHU:
3aMeHSITh TIPU HeOOXOZMMOCTH JIeCATUYHYIO APO0Oh
0OBIKHOBEHHOH ¥ 0OBIKHOBEHHYIO JIeCATUYHOM,
TIPUBO/IUTH BhIpakeHHe K hopme, Harbosiee ya00HOM /1715t
BBIUKC/IEHUH, TIpeoOpa30oBbIBaTh IPOOHBIE BHIpAyKEHUS Ha
YMHOKeHHe U JieJieHre IeCATUYHBIX Ipo0ei K IelCTBUAM
C LIeJTBIMUA YMCJIaMH.

IIpuBOAUTH YHC/I0BbIE 1 OyKBeHHbIE IPUMepPhI
CTereH! C HaTypa/IbHBIM TTOKa3aTesieM, O0bsICHSIS
3HaueHHWs] OCHOBAHMS CTeTIeHH M IT0Ka3aTeJisi CTeleHH,
HaXOIWTh 3HAUEHMS cTereHel Buza a” (a — moboe
palMoHa/IbHOe UKCII0, N — HaTypabHOe YUCIO).
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HaTypabHbIX
qucest.
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PeanbHblie
3aBUCHMOCTH.
[Tpsimasi 1 oOpaTHas
TIPOMOPIIMOHALHOCTH

TToHMMaTB CMBIC/T 3aITMCH OOMBIINX YKCEIT C TIOMOIIIBIO
JeCSITUYHBIX Apo0Oei u crereHei urcia 10, mpUMeHATH

VX B peaibHbIX CUTYyaLUsiX.

IIp¥MeHATH MPU3HAKU [1eJITMMOCTHU, Pa3/i0KeHHUs

Ha MHOJKWTEJIM HaTypasbHbIX UHCe/I.

PeiaTh 3ailauM Ha 4aCTH, NPOL[EHTHI, MPOMOPLIUH,

Ha HaxoyK7ieHue ipobu (TIpolieHTa) OT BeIMUKHBI U
BeJIMUMHBI T10 eé 1pobu (TIpolieHTy), Apobu

(mpoLeHTa), KOTOPBIA COCTAaB/ISIET OJjHA BeJIMYMHA OT
JPYTOM.

IIpuBoAUTH, pa30upaTh, OL[eHUBATh Pa3/MUHbIe pelleHus],
3aMuCU peleHn TeKCTOBBIX 3a/1au.

Pacno3HaBaThb U 00BSICHATD, ONTMPAsICh Ha OTpe/ie/ieHus,
TIPSIMO TIPOTIOPI[MOHA/IbHBIE ¥ 00PAaTHO MPOTMOPIIMOHATbHbIE
3aBUCUMOCTU MEX/]y BeJITMUMHAMU; IPUBOAUTH MPUMeEPbI
9TUX 3aBUCHUMOCTel 13 peaibHOTO MUPA, U3 APYTHUX yueOHBIX
TIpeIMeTOB.

PemiaTh NpaKTUKO-OPHEHTHPOBAaHHBIE 3a/lauk Ha Ipo0H,
TIPOLIEHTHI, TIPIMYI0 U 0OPaTHYIO TIPOTIOPIIMOHA/ILHOCTH,
TIPOTOPLIMH

Anrebpanueckue
BBIPA)KEHHUSI

27

bykBeHHbIe
BbIpa)KeHUS.
IlepemeHHble.
Hormyctumbie
3HaueHust
TlepeMeHHbIX.
DopMyIIbI.

OBnajeThb anreOpanueckoi TePMUHOJIOTHeN U
CMMBOJIMKOYW, TIPUMEHSITb €€ B TMpolLecce OCBOEHHUS
yuebHOoro wmatepuasa. Haxoauthb 3HaueHUs OyKBEHHBIX
BbIp@KEHWM TIpY 3a/laHHBIX 3HAueHHUsX OYKB; BBITIOTHSITH
BbIUMC/IeHUs 110 hopMy/iaMm.

BbINo/THATH TIpeobpa30BaHus 1[€JI0T0 BhIPAXKEHUS

B MHOT'OUIEH TIpHBeZieHreM TI0[J00HBIX C/laraeMbiX,
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| PAaCKPBITHEM CKOOOK. BBINO/THATH YMHOX€HHWE OJHOYJIEHA
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[Tpeobpa3oBaHue
OyKBeHHbIX
BbIPa)KEHUM,

PaCKpBITHE CKOOOK 1

TIpUBe/IeHHe
TI0I00HBIX
C/laraeMbIX.

CBOIICTBa CTeTIeHu

C HaTypaJibHbIM
T0Ka3aTesieM.
MHOrouJ/ieHbl.
CnoxxeHue,
BLIUMTaHMe,
YMHOXeHHe
MHOI'OU/IEHOB.
Dopmyiibl
COKPAII[EHHOI'O
YMHOXEHHUS.
Pa3noxeHue
MHOT'OU/IEHOB
Ha MHOXXUTe/IU

Ha MHOTOYIEeH ¥ MHOT'OUJIeHa Ha MHOT'OUJIeH, MPUMeHATh
¢dbopMyJibl KBaZipaTa CyMMBI U KBaZipaTa pa3HOCTH.
Ocy11ecTB/AATH Pa3/i0’KeHHe MHOTOU/IeHOB Ha MHOXKUTEN
MyTEM BbIHECEHHST 32 CKOOKHM 00111ero MHOXKUTeTS,
ripuMeHeHus1 (HOpMyJibl pa3HOCTHU KBa/IpaToB, (POpMy
COKpAILLIEHHOI'0 YMHO>KEeHUS.

IIpumeHATH 1Tpeobpa3oBaHyie MHOTOWIEHOB ISt
pellieHus pa3/InYHbIX 33/lay U3 MaTeMaTHUKU, CMEXXHbIX
NpeIMeTOB, M3 peasbHOM MPaKTHUKHU.

3HAKOMHTBCS C HCTOPHeN Pa3BUTHSI MaTeMAaTHUKU

YpaBHeHUd U HepaBeHCTBa

20

YpaBHeHue,
ripaBuU/Ia
1peoOpa3oBaHuUs
ypaBHeHUs],
PaBHOCHU/TbHOCTb
yPaBHEHUI.

PemaTthb 1MHeliHOe ypaBHEHUE C OJHOM TTlepeMeHHOM,
NpUMeHsA NMpaBu/ia repexo/a OT UCXOJAHOTO ypaBHEHUS
K PaBHOCUJTBHOMY eMy 0oJiee MPOCTOTO BU7A.
IIpoBepATH, SB/SI€TCS I KOHKPETHOE UMC/I0 KOPHEM
ypaBHEHUS.

IToadupaTh MpuMepkI Nap YKCe/I, SIBISIOIIUXCS
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JIMHelHOe ypaBHeHHe

pemeHrneM JINTHEMHOT' 0 YPaBHEHUA C ABYMA II€EpEMEHHBIMHN.
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C OJJHOU IepeMeHHOM,
pellieHre TUHeUHbIX
ypaBHeHuM. Perienue
3a/ja4 C [MOMOILIBbIO
yPaBHEHUH.
JInHerHOe ypaBHEeHHe
C AByMsi
repeMeHHbIMU U ero
rpaduk. Cucrema
JIBYX JTMHEUHBIX
yPaBHEHUM C JBYMS
repeMeHHbIMU

CTpouTh B KOOPZMHATHOW MJIOCKOCTH T'Pa(UK TUHENHOrO
ypaBHEHWUS C ABYMsI llepeMEeHHbIMU; MOJIb3YsICh FPaUKOM,
NPUBOAUTH NIPUMeEPBHI pellleHUs] YpaBHeHNs.

HaxoauTb pelnieHue CHCTeMbI IBYX JJMHEUHbIX YpaBHEHUU
C IByMs [lepeMeHHbIMHU.

CocTaB/ATh U peliaTb YpaBHeHUe U/IU CUCTEMY
yPaBHEHHWH T0 YCIOBUIO 3a/laur, UHTEPIIPETUPOBATh

B COOTBETCTBUU C KOHTEKCTOM 3aJjauM MO/ TyUYeHHbIN
pe3yJbTar

Koopaunats! u
rpaduku. OyHKIUU

24

KoopauHarta Touku
Ha MPsSMOH.
Yuciosele
TIPOMEKYTKHU.
Paccrosnue

MeXy ABYMsI
TOYKaMU
KOOPAWHATHOU
TIPSIMOM.
IIpsamoyrosbHas
cucTemMa KOOpZWHaT
Ha TJIOCKOCTH.
IIpumepel
rpaguKoB,
3a/JaHHbIX

M300pa)kaTh Ha KOOPZMHATHOM TIPSIMOI TOUKH,
COOTBeTCTBYIOLLIME 33/laHHbIM KOOpJAWHATAaM, JIyuH,
OTpe3KU, MHTEePBaJIbl; 3aMUChIBaTh UX Ha a/irebpanueckom
SI3bIKe.

OTMeuaTh B KOOPANHATHOM NJIOCKOCTH TOUKHU I10
3a/JaHHBbIM KOOpJMHAaTaM; CTPOUTb rPa(MKN HECJIOKHBIX
3aBUCHMOCTeM, 3a/JaHHbIX (JOpMyJlaMH, B TOM YHCJIe

C MOMOILIBIO LIU(PPOBBIX J1ab0pPaTOPUA.

IIpumeHATH, H3yuaTh NPEeUMYILeCTBa,
HHTepnpeTHPOBaTh rpaduuecKuii criocod npecTaBieHus
Y aHa/M3a pPa3HO00pa3HOM >KU3HEeHHOW UH(hOPMALIUH.
OcBauBaThb NMOHATUE (DYHKLIVW, OB/IaJ|eBaTh

(G YHKLMOHATbHOU TEPMHUHOJIOTHEMN.

Pacno3HaBarhk /IMHelHY0 QyHKUUO y = kx + b,
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dhopmyiamu.
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UreHue rpa(ukos
peaTbHbIX
3aBUCHMOCTEM.
[TousaTue dpyHKLMN.
I'padvk pyHKLIUH.
CpoiicTBa (PYHKILIUM.
JIuneliHas QyHKLMSI.
ITocTpoenue
rpaduka MuHerHOU

byHKLIMU.

ONUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT

3HaueHul Ko3(huieHToB k u b.

CtpouTth rpaduku TMHeNHON QYHKUWH, QYHKLUHA Y = | X |.
Ncnonb3oBaTh {U(poBbIe pecypchl /i TIOCTPOEHHUS
rpadrKoB GyHKIMH 1 U3yUeHUs] UX CBOMCTB.

[IpyBOAUTEL NMPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B
peasibHbIX MPOLeCcax U SIBJIEHUSX

I'padvik hyHKIMH
y=[x]
[ToBTOpEHME 1 0000ITIeHMEe 6 [ToBTOpEHME Bb10HpaTh, NPUMEHSTH OIIEHHBATh CIIOCO0BI CPaBHEHUS
OCHOBHBIX yrceJi, BEIYMC/IEHWH, MpeoOpa30BaHUM BbIPAyKEHUH,
TIOHATUN U pellleHNs] YypaBHEHHUH.
MeTO/IOB Kypca OcCy1iecTB/ISITH CAMOKOHTPOJIb BHITIO/THSIEMbIX JeUCTBUN U
7 Kracca, CaMOIIPOBEPKY pe3y/bTaTa BLIUMC/IEHUH, TTPeoOpa30BaHuU,
000011ieHre 3HAHUM TTIOCTPOEHUH.
Pemiath 3ajauM U3 peasibHOW )KU3HU, MPUMEHATH
MaTeMaTHuYeCcKue 3HaHMs JIjis pellieHus 3a/jau U3
JIPYTUX TIPeIMETOB.
PeiiaTh TeKCTOBBIE 3alauH, CDABHUBATD,
BBIOHpPATH CIOCO0BI PeIlieHNs 3alauu
OBILIEE KOJIMYECTBO 102

YACOB IIO
I[TPOT'PAMME
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8 K/TACC

KBa,E[paTHLIe KODHHU

ITousiTHe 06
HpparoOHa/IbHOM

yucse. /lecaTUUHbIE

TIPUOTVDKEHUST
MppaLOHa/TbHBIX
YKcer.
JleiicTBUTe/IbHBIE
yKCIa.
CpaBHeHue
NeCTBUTEMbHBIX
yuCeJl.
YpaBHeHue BUA
X = a.

HaumeHnoBaHue KosyecTBo OcHoBHoOe OcHOBHbIe BU/[IbI 1eITETBHOCTHA 00yYaroLuXCst
paszesa (TeMbl) 4acos coZiepykaHue
Kypca
Yucna u 15 KBazpaTHbiv dopMy/IMpPOBATh OIpe/e/IeHre KBa[paTHOIO0 KOPHA
BbIUVC/ICHUS. KOpeHb U3 UucIa. 13 ymc/a, apu(MeTHUeCcKoro KBaJjpaTHOro KOpHSI.

IIpuMeHATH OTepalivio U3BJ/ieueHUsT KBaJIpaTHOTO KOPHS
13 UKMC/la, MCIO/Ib3yA MPYU He0O6X0AMMOCTH
Ka/IbKyaATop. OueHUBaTh KBa/[paTHbIe KOPHU 11€/TIbIMU
YKC/IaMU U JIeCITUYHBIMU IPOOSMHU.

CpaBHMBAaTh U YNIOPAAOUMBATH pal[MOHa/IbHbIE U
vppalvoHa bHble UMC/Ia, 3alyiCaHHble C IOMOIIIbIO
KBaJJpaTHBbIX KOPHEU.

HcciepoBaTh ypaBHeHNe X° = d, HAXOJUTb TOUHBIE U
NIpUO/IMKEHHBIE KOPHM TTpH a > 0.

HccnepoBaTh CBOMCTBA KBa/IpaTHBIX KOPHEH, MPOBO/S
YMCJIOBBIE SKCIIEPUMEHTBI C UCT0JIb30BaHHEM KaTbKyIaTopa
(koMITBEOTEDA).

Jloka3bIBaTh CBOMCTBA apyu(pMeTHUeCKUX KBa/IpaTHbIX

CaoricTBa KOPHEeH; IPUMEHSATh UX [/l Tpeo0pa30BaHus BEIPAYKEHHH.
apupMeTHYeCKrX BbIno/IHATH Npeo0pa3oBaHMA BbIPKEHUH, COJieprKallnux
KBa/IpaTHbIX KBa/lpaTHble KOpPHU. BbIpakaTh IepeMeHHbIe

KODHEH. 13 reoMeTpUUecKux 1 ¢prsnueckux Gopmy.i.
ITpeobpa3soBaHe Bb1unc/IATh 3Ha4eHHUA BbIDA)KeHUH, COZleprKallnix
YUCJIOBBIX KBaZlpaTHbIe KOPHH, UCI0JIb3Ysl IPU HEOOXOJUMOCTH
BBIPKEHUH, KaJIbKYJIATOP.

coZiepyKalux
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KBa/JpdTHbI€ KODHHU
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HWcnonn3oBaTh B X0Je pelieHusd 3a4d49 3JIEMEHTdPHbIE
rnpeacraB/jaeHus, CBA3dHHbIE C HpI/I6JII/I)KéHH]:>IMI/I 3HAUYeHUAIMHU
BEeJ/INUMH.

3HAKOMHUTBCA C HCTOpHEﬁ Pa3BUTHA MATEMdTHUKHU

Yucna u CreneHs c dopMy/IMpPOBaTh OoMNpe/e/ieHre CTerleH! C 1ie/IbIM
BBIUKCJIEHUS. 11eJIbIM TI0Ka3areJsieM.
CTereHb C 1]e/IbIM TI0Ka3aresieM. IIpeacTaBAATH 3aNMCh OOMBIINMX U MaJTbIX YHUCET
roKa3arejieM CraHpapTHast B CTaHAApTHOM BUzie. CpaBHMBATD UMUC/ia U
3arych Yuc/ia. BeJIMYMHBI, 3alIMCaHHbIE C UCII0/Ib30BAHMEM CTEeTIeHU
Pa3mepbl 00HeKTOB 10.
OKpYy’>Karorjero Hcnonb30BaTh 3anMchb YvcCesl B CTaHJAPTHOM BUJe
mupa (ot J7Is1 BBIp@KEHHUST pa3MepoB 00BeKTOB, JIUTE/TbHOCTH
S/1IeMeHTapHbIX TPOL[eCCOB B OKPY’KarollleM MUpe.
HacTuL dopmMy/IMpPOBaTh, 3aNMChIBAaTh B CHMBO/IHUECKO opme
A0 KOCMHYECKHX Y WJUTIOCTPHPOBATh MPpUMepaMM CBOMCTBA CTeNeH!
00BEKTOB), C L]eJIbIM TTOKa3aTeJsieM.
MAJIATETIbHOCTD IIpuMeHSATH CBOWCTBA CTeNeH! ZIJis TpeoOpa3oBaHus
IpoLeccos BbIP@)KEHUH, CO/leprKalliuX CTeTeHU C 1[e/IbIM
B OKpY’KarollleM MHMP€. | poka3aTesiem.
CBoiicTBa cTereHu BBINO/IHATH JeMCTBUA C YUC/IaMH, 3alIMCaHHbIMU
C LIe/IbIM TI0Ka3aTe/IeM | p cTaHZapTHOM BH/le (YMHOXXeHUe, JiefieHue,
BO3Be/IeHE B CTeleHb)
Anrebpanueckue KBasipaTHbIit Pacmno3HaBaTh KBa/IpaTHbIM TPEXUJIEH, YCTaHABIUBAaTh
BbIpa)KEeHUSI. TPEXUJIEH. BO3MOJKHOCTb €T0 Pa3/I0KeHHs] Ha MHOXKUTE/TH.
KBazipaTHbili TpéxusieH PasnoxeHue Pack/iabIBaTh HA MHOXKMTE/IM KBaZ|paTHbIM TPEXU/IeH
KBa/IpaTHOTO C HeOTpHLIAaTeTbHBIM JUCKPUMHUHAHTOM
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Tpéxu/ieHa
Ha MHOXXUTEe/IU

Anrebpavnueckue
BBbIPAYKEHMSI.
Anrebpanueckast 1poOb

15

Anrebpanueckas
npo6b. [orycTumble
3HAUeHUs
repeMeHHbIX,
BXOZISIIUX

B
anrebpanyeckue
BBbIpa>KeHHUsI.
OCHOBHOE CBOWCTBO
anrebpanyeckoi
apoom.
CokpaiieHue
po0ei.
CnoxxeHue,
BBIUHTaHUE,
YMHOXXeHHe 1
neyieHe
ayrebpanyecKux
npobeit.
[Tpeobpa3oBaHue
BBIDA>KEHUH,
cofiepyKalux
anrebpanyeckue
npoou

3anmchIBaTh airebparnyeckuie BhipakeHus. Haxoautb
06s1acTh ompe/iesieHUs] PaliMOHAIBHOTO BhIPaXKeHUsI.
BbINO/JHATH YMC/I0BbIE TT0JCTAHOBKY Y BBIYMC/IATH

3HaueHue pobU, B TOM UKCJIe C TIOMOIIbIO KalbKy/IAaTopa.

dopmy/IMpoBaTh OCHOBHOE CBOWMCTBO asrebpanueckoi
npoby 1 MPUMEeHATH ero f1jisi ipeoOpa3oBaHust 1poOeil.
BbINO/THATH AeHCTBHS C anredGpanuecKUMH Apo0sMHU.
[TpuMeHSTH TTpe0Opa30BaHysl BLIDAKEHUM [I7IsT pellieHUs]
3a7iau. BeipaxkaTs nepemMeHHbIe 13 Gopmyi
(pusnueckux, reOMeTpUUECKUX, OMHCHIBAIOIIUX OLITOBBIE
CUTYyaLUM)
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YpaBHeHus U
HepaBeHCTBa. KBaspaTHbie
ypaBHEHHUS

15

KsazpaTtHoe
ypaBHeHuve. HeronHoe
KBa/jpaTHOe
ypaBHeHue. @opmyJia
KOPHEeM KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pacno3HaBaTh KBa/paTHbIe YDaBHEHUSI.

3anuceIBaThb opmMyly KOpHel KBaZpaTHOTO YPaBHEHUS;
pelIaTh KBaJpaTHbIEe ypaBHeHUS] — TI0JIHbIE U
HernoJ/iHble. IIpoBoAUTH NpocTeHIlIne UCC/Ie/J0BaHNS
KBa/IpaTHBIX YPaBHEHUIA.

PemiaTh ypaBHeHUsl, CBOJSILIMECS K KBaJJpaTHbIM,

C TIOMOIIIbIO MPeoOpa3oBaHMiA U 3aMeHOM IepeMeHHOM.

Pemenne Hab10/jaTh ¥ aHa/IM3MPOBATh CBSI3b MEX/y KOPHSIMHU U
yPaBHEHWH, K03(hQULIMeHTaMK KBa/IpaTHOTO YPaBHEHUS.
CBOJSALLUXCS ®dopmynupoBaTh TeopeMy Bueta, a Takxe 00paTHYy1O
K KBaJPaTHbIM. - TeopeMy, IPUMEHSTh 3TU TeOPeMbI /IJIs1 PeLLeHUs]
[TpocTetiive 3a/1au.
Ipo6HO- PemiaTh TeKCTOBBIE 33/jauM aarebpanyeckrM CriocoboM:
paLoHa/bHbIe NepexoJuTh OT CJIOBECHOW (POPMYJIMPOBKU YCIIOBUS
ypPaBHeHUs. 3aJjau K aaredpanueckoil Mojiesid IyTéM COCTaB/IeHUs
Perienve yPaBHEeHHsI; pellaTb COCTaB/IeHHOe YPaBHEHUE;
TeKCTOBBIX 3a/]ay C VHTEepPIpPeTUpPOBaTh pPe3yJ/IbTarT.
MIOMOLLIBIO 3HAKOMHUTBCSI C MICTOPUEH Pa3BUTHS ajireOphbl
KBa/JJpaTHBIX
ypaBHEHUM

YpaBHeHus u 13 JIuneriHoe Pacno3HaBaTh MHelHbIe YPaBHEHUS C IBYMsI

HepaBeHCTBa. CrCTeMbl
ypaBHEHUU

ypaBHeHUe C ABYMsI
repeMeHHbIMU, ero
rpauk, npuMepsI
pellleHUs ypaBHeHUM
B L[e/TbIX YUCJIaXx.
Pemenuve cucrem
JIBYX JTMHEHWHBIX

repeMeHHbIMHU.

CTpouTb rpauKy TMHENHBIX YPaBHEHUH, B TOM UHCIIe
UCN0/Ib3ysl HM(poBbIe pecypchl.

Pa3MuaThb napasuiesbHble U repeceKaroIecs
TIpSIMbIE 110 UX YPaBHEHUSIM.

PemiaThb CUCTEMBI BYX JTMHEUHBIX YPAaBHEHUM C ABYMsI
repeMeHHbIMU MO CTaHOBKOM U CJIOXKEHUEM.
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ypaBHEHUH
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C AByMsI
repeMeHHbIMMU.
[Ipumepsl perieHUs
CUCTEM
HeJTMHEUHBIX
YPaBHEHUM C IBYMSI
repeMeHHbIMMU.
['pacpuueckas
VHTeprpeTaLys
ypaBHEHUS C

NBYMSI
repeMeHHbIMU U
CUCTeM JIMHEUHBIX
yPaBHEHUH C

NBYMSI
repeMeHHbIMMU.
Pemmenue
TeKCTOBBIX 3a/1au C
TTOMOILIBI0 CUCTEM
ypaBHEHUM

PemmiaTth NpoCTeMiie CUCTEMBI, B KOTOPBIX OZIHO

13 YypaBHeHUH He SIB/ISIeTCS] TMHeWHbIM.

IIpuBoauTh rpaduuecKy0 MHTeprpeTanno pelieHus
ypaBHEHHs C IByMs TIepeMeHHbIMH ¥ CICTéM ypaBHeHUH
C IByMSI TIepeMeHHBIMHU.

PemaTh TEKCTOBBIE 3a/Ja4H areOpanyeckKuM CriocoooM

YpaBHeHus u
HepaBeHCTBa. HepaBeHcTBa

12

YucnoBbie
HepaBeHCTBA U

X CBOMCTBA.
HepaBeHctBo C
OJJHOU MepeMeHHOM.
JInHeliHbIe

HepaBeHCTBA C OJHOU

dopmMy/IMpOBaTh CBOMCTBA UMC/I0BbIX HEPABEHCTB,
WITFOCTPUPOBATh UX HAa KOOPAWHATHOM TIPSIMOM,
AOKa3bIBaTh anreOpanvecKy.

IIpyMeHATH CBOMCTBA HEPABEHCTB B XO/le pellleHus 3aZay.
PemaTh 1MHeliHble HepaBeHCTBA C OZJHOUW MepeMeHHOM,
n300paXkaTh pellieHre HepaBeHCTBA Ha UKC/I0BOM MPSMOA.
PemiaTh CHCTeMbI IMHEHHBIX HEPAaBEHCTB, N300pa’kaTh
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riepeMeHHOU U UX
perieHre. Cucremsl
JTUHEWHBIX
HEpaBeHCTB

penieHre CUCTeMbI HEDABEHCTB Hd 17 () (0):10) 1 HPHMOI‘/JI
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C OJTHOM
repeMeHHOM U UX
pelleHue.
N300paxkeHue
pereHus
JTMHEWHOT 0
HepaBeHCTBAa U UX
CHUCTeM Ha YUCJIOBOU
TIPSIMOM

DYyHKLIUU. [Tonarue GpyHKIMM. Vicnosib30BaTh (PYHKLMOHAIBHYO TEPMHUHO/IOTHIO U

OcHOBHBIE Ob6nacTb CUMBOJIUKY.

TTOHSATHSI oripefiesieHus: U BoruncisaTh 3HaueHus (QyHKL[MH, 3aJaHHbIX (OopMyJIaMu
MHO)KECTBO 3HaUeHUH | (mpu HEOOXOAMMOCTH HCITO/Ib30BATh KaJIbKYJ/IATOD);
yHKLHH. COCTABJIATH TA0/IMIbI 3HAUEHUH QYHKIHH.

Criocobbi CTpouTh No ToYKaM rpauku QyHKLIWH.
3a/ianns OnuceiBaTh CBOMCTBA (PYHKLIMM Ha OCHOBe eé
(pyHKLIMA. rpauueckoro npeiCTaBaeHUsI.
I'paduk yHKImMM. Hcnonb30BaTh PYHKMOHABHYIO TEPMUHOJIOTHIO U
CaoiictBa CHMBOJ/IHKY.
(hyHKLIMH, 1X HccnepoBars  mpuMepbl  TpaUKOB,  OTPaKaroLLMX
oToOpakeHHe peasibHble TIpoLiecchl U siBjeHUs. IIpuBOAUTH NpHMepbI
Ha rpaguke TIPOLIeCCOB U SIBJIEHUM C 3a/lTaHHbIMU CBOMCTBAMM.
Hcnonb30BaTh KOMNbIOTEPHbIE IPOrpaMMBbI
JJ1s1 IOCTPOeHUs rparKoB (PYHKLIMU U U3yUeHUs] UX CBOKICTB

DYHKLMH. UreHuve u HaxoauTh ¢ noMouibio rpaguka QyHKLUA 3HaUeHHe

Uuciosble [IOCTPOeHUe OJIHOM U3 PacCMaTpUBAEMbIX BEJIMUYMH 110 3HAUECHHUIO

byHKIIHT rpa(UKOB PYHKLUN. APYTOH.
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[Tpumepsl rpaukoB

B HeCoKHBIX C/Tyyasx BbIpaXkaTb ()OPMYJI0H 3aBUCUMOCTD
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(yHKLHH,
OTPa’KaroLLUX
peasibHbIe MPOLECCHI.
D YHKLWH,
OIMChIBAIOLIE
NpSIMYIO ¥ 0OpaTHYIO
TIIPOIIOPLIMOHAJIbHBIE
3aBUCUMOCTH, UX
rpavku.

I'padvik QyHKIMM
y =X

D yHKIUU
y =X,y =X,
y=Vry=|x|
rparyeckoe perieHue
YPaBHEHUM U CUCTEM
ypaBHEHUM

MeXXy BeJIMUMHAMU.

OnuckIBaTh XapakTep U3MeHeHUs] OJHOW BeJTMUUHbI

B 3aBUCUMOCTH OT U3MEeHEeHUsI IpyTroM.

Pacno3HaBaTh BU/IbI U3yuyaeMbix QyHKLMM. [IoKa3bIBaTh
cxeMaTHYeCKH T0/I0KeHre Ha KOOPAMHATHOU MJIOCKOCTH
rpavKoB QyHKUMY BUJa: y = X2,y =x3,y = \/x,_y =|x]
Hcnonb3oBarh (PyHKIMOHA/TBHO-TPaduueckue
npe/iCTaB/IeHus /1 PellleHrs U UCCeloBaHusl ypaBHeHUH U
CUCTeM yPaBHEHHHU.

IIpumensTs u¢poBbIe pecypchl //isi TOCTPOEHUS

rpadyKoB hyHKIIUMA

[ToBTOpEHUE U 06001IeHMEe

[ToBTOpEHUE
OCHOBHBIX TTOHSTHH U
MeTO/IOB KYpCOB 7 U
8 K/accoB,
0000111eH1e 3HAHUI

Bb10UpaTh, NPUMEHATh, OL[EHUBATh CIIOCO0bI CPaBHEHUS
qrices1, BEIUMC/IEHUH, TIpeobpa3oBaHuil BbIpayKeHUH,
pellleHrs YpaBHEHUM.

OcyuiecTB/ISTh CAMOKOHTPO/Ib BBITIO/THSIEMBIX [IeHCTBUU U
CaMOTIPOBEPKY pe3y/ibTaTa BHIUMC/IEHUH, TIpeobpa30BaHUM,
TIOCTPOEHUH.

PemiaTth 3aiauM U3 peajbHOM )KU3HHU, IPUMEHATH
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MaTeMaThueCKye 3HaHUs Jjisl PellieHus 3a/jau 13
OPYTUX TIPeZIMETOB.

Pemiath TEKCTOBbBIE 3a/laUM, CDAaBHUBATh,
BBIOMPATH CIOCOOBI pelrlieHus 3a/jauu

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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9 K/TACC

JleCAITUYHBIE TPOOH.
B3aumMHO ojHO3HaUHOe
COOTBETCTBUE MEX[Y
MHO>XeCTBOM
JIeICTBUTE/IbHBIX
yucesa U MHOXKeCTBOM
TOYEK KOOPJMHATHOU
TMIPSIMOM.

CpaBHeHue
JIeVCTBUTE/TbHBIX UMCE,
apudMeTHUecKye

HaumenoBanue KomnuectBo OcHoBHOe OCHOBHbIE BU/IbI fieTe/TbHOCTU 00yUaroluxcs
pasziesia (Tembl) 4yacoB cofiep>kaHue
Kypca
Yuicna v BBIUUC/IeHUS. 9 PaiioHanbHbIE UnCIa, Pa3BuBaTh npe/jcraBjieHUs O YMC/IaxX: OT MHOXKeCTBa
[ericTBUTE/IbHBIE VppaLOHa/IbHbIE HaTypaJIbHbIX YMCe 0 MHOYKeCTBA [1eCTBUTEIbHBIX
yncsia yuc/a, KOHeYHbIe U yrces. O3HaAKOMUTBCS C BO3MOXXHOCTBIO MPe/ICTaBIeHUs
6eckoHeuHbIe JeNCTBUTE/ILHOTO UHC/ia Kak 6eCKOHEUHOH /1eCATUUHOMN
JleCAITUYHBIE TPOOH. Ipo0OH, IPUMEHSTD /leCITUUHbIE IPUOVDKeHHST
MHo0>kecTBO paLMOHATbHBIX U UPPALMOHA/IbHBIX YUCEI.
JIeCTBUTEJIbHBIX MN300pakaTh [eiiCTBUTE/IbHBIE UKMC/Ia TOUKAMU
yucern, KOODAWHATHOM TIPSIMOM.
JleNCTBUTEIbHbIE 3anucbIBaTh, CPABHUBATH U YIIOPA/J0UUBaTh
yuc/aa Kak JleICTBUTEJIbHbIE YUCIA.
6eckoHeuHbIe BbINo/IHATH, CoueTasi yCTHbIE U MMCbMEHHbIe TIPUEMBI,

apu(mMeTnueckue AeliCTBHSA C PaLMOHA/IbHBIMU UMC/IaMU;
HAXOAMTb 3HaUeHUs CTelleHel C LieJIbIMU [T0Ka3aTe/IsiMU U
KOPHeli; BBIUMC/IATh 3HaYeHUs UMCIOBbIX BhIP&KEHUM.
ITosyuyuTs npejcTaB/ieHHe O 3HAUNMOCTH
JleMICTBUTEJIbHBIX YMCe/T B TPAKTUYECKOU JesITeIbHOCTH
yesioBeKa.

AHanM3upoOBaTh U /ie/1IaTh BBIBOABI O TOUHOCTH
NIPUOJTVKeHUST IeUCTBUTETbHOTO UKC/IA TIPY PelleHN
3a/a4.

OKpyr/faTh [1elCTBUTE/IbHbIE YUC/IA, BHITOIHATD
NPUKMJKY pe3y/bTara BbIUKMC/IeHUH, OLeHKY 3HaueHHU!
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JIeACTBUS YMCJIOBBIX BbIPa)KEHHUHU.

C 3HaKOMUTBHCA C UICTOPHUeH Pa3BUTHS MaTeMaTUKU

JeMICTBUTE/IbHBIMU

YUC/IaMU.

[pubmkéHHOe

3HaueHue

BeJINUKHbI, TOYHOCTh

TIPUOJTVKEHYSI.

OkpyrJ/ieHue yucers.

[IpykyKa u

OLIeHKa

pe3y/IbTaToB

BBIUMCJIEHUA
YpaBHeHus u 14 JIuneiiHOE OcBauBaTh, 3a1I0MHUHATH U IPUMEHATH
HepaBeHCTBa. Y paBHeHUsI ypaBHeHve. PellleHve | rpauueckue MeToAbl NPU pPEIIeHUH YPaBHEHUH,
C OJJHOM MepeMeHHOU ypaBHEHUH, HepaBeHCTB U UX CUCTEeM.

CBOZALLUXCS Pacno3HaBarh lie/ibie U ipoOHbIe ypaBHEHUSI.

K JIMHEHNHBIM. PemiaTh iMHeliHbIe M KBafipaTHbIe YPaBHEHUS,

KsagpaTHoe yPaBHEHUs, CBOASALIMECS K HUM, TTPOCTeMIINe

ypaBHeHMe. IpOOHO-palOHa/IbHbIe YDaBHEHUSI.

Pemenue IIpeanaraTb BO3MOYKHbBIE CITIOCOOBI pellleHHsT TeKCTOBBIX

yPaBHEHUH, 3a7iau, 00CyK/JaTh UX M pelllaTh TeKCTOBbIE 3a/jaun

CBOZALLMXCS pa3HbIMU CIIOCOOaMU.

K KBa/J|paTHBIM. 3HaKOMUTBCA C UCTOPHUeH Pa3BUTHSI MaTeMaTUKU

buksazparHbie

ypaBHEHUSI.

[Iprvimeps! pelieHus
yPaBHEHWM TPETheu
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Y YeTBEPTOM CTeNeHeu
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pas3/iokeHrem
Ha MHOXXUTEJTH.
Penrenue

JIPOOHO-
palMoHa/IbHbIX
yPaBHEHUM.
PemeHune TeKCTOBBIX
3aja4
anrebpanuecKum
MeTO/IOM

YpaBHeHus u
HepaBeHCTBa. CUCTeMbl
ypaBHEHUU

14

YpaBHeHue C ABYMs
repeMeHHbIMU U ero
rpaduk.

Cucrema aByx
JIMHEMHBIX YPaBHEHUU
C AByMs
repeMeHHBbIMU U eé
peleHue. PeliieHue
CUCTEM JIBYX
yPaBHEHUM, OJJHO

13 KOTOPBIX
JIMHEWHOoe, a Ipyroe —
BTOPOU CTeTeHH.
I'padmueckas
VHTepIipeTaLus
CUCTEMBI

ypaBHEHUM

C ABYMS$1 [TePEMEHHBIMU.

OcBauBaTh U NPUMEHATH TIPUEMBI PellleHUs] CUCTEMBI
JIBYX JINHEeWHBIX YPaBHEHUH C ABYMsI IlepeMeHHbIMU 1
CUCTeMbI IBYX YPaBHEHUM, B KOTOPBIX OJTHO YpaBHeHUe He
SIB/ISIETCS JINHEWHBIM.

Hcnonb3oBaTh QyHKIMOHAILHO-TpauuecKre
TIpe/iCTaB/IeHUs [I/Is pelleHusl U UCC/Ie0BaHuUsl YpaBHeHU
Y CUCTEM.

AHaTM3UPOBATh TEKCTHI 33/]a4, peliaTh ux
airebpanyeckuM Criocob0M: mepexoUuThb OT CJIOBECHOM
(hopMyMPOBKH yC/IOBHS 3a/jauu K ajirebpanueckoii Moienu
MyTEéM COCTaBJ/IeHUSI CUCTEMbI YDaBHEHUM; pelllaTh
COCTaBJ/IEHHYIO CUCTEMY ypaBHEHU; HHTepIpPeTUPOBaTh
pe3y/bTar.

3HAKOMHMTBCS C HCTOPHei Pa3BUTHSI MaTeMaTHUKU
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PellieHre TeKCTOBBIX
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3a71au a/Ire0panuecKum
criocooom

YpaBHeHus u 16 Yucnosele Yurars, 3a1UCbIBaTh, IOHUMATh, HHTEPNIPeTHPOBATh
HepaBeHCTBa. HepaBeHcTBa HepaBeHCTBa U HepaBeHCTBa; UCI0J/Ib30BaTb CUMBOJIUKY U
VX CBOMCTBaA. TEePMUHOJIOTHUI0. BBINOIHATE 1peobpa3oBaHus
JIuneliHbIE HepaBeHCTB, MCIO/Ib30BATh /|71 Ipeobpa3oBaHus
HepaBeHCTBa CBOMCTBAa YMCJIOBBIX HEPABEHCTB.
C OZ{HOU Pacno3HaBaTh JIMHelHbIe U KBaJlpaTHbIe HEDABEHCTBA.
repeMeHHOM U UX Perarsb /ivHelHbIE HEPABEHCTBA, CUCTEMBI JIMHEHWHBIX
peleHue. HepaBeHCTB, CUCTeMbl HepaBeHCTB, BK/IFOUAOIIUX
CuCTeMbl TMHeMHBIX KBaJIpaTHOe HEepaBeHCTBO, U PelllaTh UX; 00CyK/JaTh
HepaBeHCTB C TI0/IyUYeHHbIe pellleHus.
OZIHOM IlepeMeHHOU M300pakaTh pellleHre HepaBeHCTBA U CUCTEMBbI
Y VX pellleHue. HEpaBeHCTB Ha YMCJIOBOM MPSIMOU, 3alIUCBIBATD pPeLIeHHe C
KBagpaTtHbie TIOMOII[bI0 CUMBO/JIOB.
HepaBeHCTBa U Pemarh KBa/ipaTHbIe HepaBeHCTBa, UCTIOJIb3YS
VX pelleHye. rpadrueckue npe/CTaB/ieHusl.
I'padrueckas OcBauBaTh ¥ NIPUMEHATHb HepaBeHCTBa [Py
HHTepIipeTalus pelleHuy pas3/IMyHbIX 3a7a4, B TOM YKC/Ie IPaKTUKO-
HepaBeHCTB U OPUEHTHUPOBaHHbIX
CHUCTeM HepaBeHCTB
C ABYMs
riepeMeHHbIMU
OYHKLIUU 16 KBagpaTnuHas Pacno3HaBaTh BU/Ibl M3y4YaeMbIX (QYHKLIWM;
(byHKUYS, eé rpauk WUTIOCTPUPOBATh CXeMaTHUeCKH, 00bSICHATD
Y CBOWCTBa. aCrI0JIO’KeHUe Ha KOOp,Z[I/IHaTHOI/I IJIOCKOQEH rpa(bI/IKOB
TMapa6ona, YHKUMN BUga: y = kx,y = kx+ b,y = ,y = X,
KOOpZUHATHI X
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BepIIMHBI 11apabosibl,
0Ch
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CUMMETPUHN
riapabouiel. I'padmku
byHKLIMIMA:

y = kx,

y =kx+b,

y=

y=x3,y = \/x, Yy = | x | B 3aBUCUMOCTH OT
3HaueHul  K03((UIMEHTOB; OMUCHIBATL  UX
CBOMCTBa.

Pacno3HaBaTh  KBaZIpaTMUHyH  (QYHKLUIO  TIO
¢opmynie. IIpuBOAUTH NPUMePHI KBaJpPaTUUHBIX
3aBUCHMOCTeM W3  peajibHOM  KU3HM, (PU3MKH,
reoMeTpUH.

BoIABAATH 1 000011[aTh 0COOEHHOCTU

rpaduka KBaJpaTHUHOM QYHKLUK Y = ax* +

bx + c.

CtpouTh M N300paXkaTb CxeMaTHUeCKH rpadyku
KBa/IpaTUUHBIX (DYHKLIMM, 3a/JaHHBIX (POpMyJIaMU BUJa
y=ax’,y=ax’*+q,y=a(x+p)’,y=ax’+bx +c.
AHaMU3UpPOBaTh ¥ MPUMEHATH CBOMCTBA M3yUeHHBIX
(GYHKLMI 17151 UX TTIOCTPOEHHs1, B TOM UMCJIe C TIOMOILIbIO

1[M(POBBIX PECYPCOB

YucioBeie
T10C/1e10BaTe/IbHOCTU

15

[TonsiTME UKC/TOBOU
10CJ1e/I0BaTe/TbHOCTH.
3ajjaHue
1oc/ie/IoBaTe/TIbHOCTH
PEeKyppPeHTHOMN
dhopmynon u
dbopmyJioit n-ro
YJieHa.
ApudmeTtnueckas u
reoMeTpuuecKas
IIPOrpecCuu.
@opMyJIbl N-ro 4jeHa

OcBauBaTh U IPUMEHSATH UH/IEKCHbIe 0003HaueHUs,
CTPOMTDH peyeBble BHICKa3bIBAHUSA C
VICTI0/Ib30BaHVeM TePMUHOJIOTHH, CBSI3aHHOU C
TIOHATHEM T10C/IeJ0BaTeIbHOCTH.

AHnanusupoBaTh (OpMyJy n-ro ujaeHa
T10C/1e10BaTe/IbHOCTU U/ PEKYPPEHTHYIO (opMyty

U BBIUMUIATH YWIEHbI 0C/e/J0BaTe/IbHOCTEN, 3a/JaHHbIX
3TUMU (OPMYJ/IaMHU.

Y cranaB/1uBaTh 3aKOHOMEPHOCTD B [IOCTPOEHUH
T0C/1e10BaTe/IbHOCTH, €C/IH BbINKMCaHbI ITepBble HECKOIbKO
€€ UJIeHOB.

Pacno3HaBaTh apv(MeTHUYECKYHO U T€OMETPUYECKYHO
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apudMeTUUeCKON 1
reoMeTpUYecKomn

TIPOTPECCHU TIPU Pa3HBIX CIOco0ax 3aflaHusl.
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MPOrPeCcCUM, CYMMBI
TepPBbIX N U/IEHOB.
V306pakeHrie 4jieHOB
apudmMeTHUeCKoi 1
reoMeTpuUYeCcKou
MpOrpeccUii TOUKamMmu
Ha KOOPJAWHATHOU
TJTIOCKOCTH.
JIvuHeMHbIN U
SKCIOHEeHLMa/IbHbIN
pOCT.

CJ10)KHBIe TIPOLIeHTHI

PemiaTtsp 3a1auu C MCI0/Ib30BaHUEM (DOPMYJI N-T'0 uieHa
apu(MeTUUeCKON U reOMEeTPUYECKOU MPOrpecCcrid, CyMMBbI
TepPBBIX N U/IEHOB.

M300paxarb uieHbl 110C/IeI0BaTeIbHOCTH TOUKAaMU

Ha KOOP/JIJMHAaTHOM MJIOCKOCTH.

PaccvaTpuBaTh npuMephI NPOLECCOB U AB/IEHUH

13 peasbHOM >KU3HU, UTFOCTPUPYIOIUE U3MeHeH e

B apudMeTHUeCKOl TTPOrpecCuu, B reoMeTpUuecKom
TIporpeccuu; 306pa’kaTh COOTBETCTBYIOIHE 3aBUCUMOCTH
rpajuyecku.

PewiaTh 3ajauM, CBsi3aHHbIE C YUC/IOBBIMU
10CJ1e/]0BaTeIbHOCTSMH, B TOM UMCJIE 33/lauy U3 peasbHOU
JKW3HU C UCTI0b30BaHWEM LIM(PPOBBLIX TeXHOJIOTU
(3/1eKTPOHHBIX TaOJHIL], TparuecKoro KajabKyJisaTopa U T.11.).
PeraTth 3a71aur Ha C/I0KHbIE MPOLIEHTBI, B TOM YKCJIe
3a/lauM U3 peasibHOM TIPAKTHKMU (C MCI0/Ib30BaHUEM
KaJ/IbKYJIATOPA).

3HaKOMHUTBCA C UCTOPHUeH Pa3BUTHS MaTeMaTUKU

IToBTOpEHME,
0600111eHMe,
cUCTeMaTUu3aLus 3HaHUMN

18

Yucna u
BbIUHC/ICHUA
(3anuch, CpaBHEHMeE,
JIeNCTBUS C
JIeCTBUTEIbHBIMU
yKHC/aMH, UYMCIOBast
TripsiMast; TIPOLIeHTHl,
OTHOIIIEHUS,
TIPOTIOPIIHY;

OnepupoBaTh NOHATUSIMH: MHOXXeCTBO, TIOJJMHO>XeCTBO,
oriepaly HaJi MHO>KeCTBaMU; UCII0/Ib30BaTh Tpaduueckoe
TIpe/iCTaB/ieHre MHOYKEeCTB /IJisl OTTMCaHUSI PeaTbHbIX
TIPOLIeCCOB U sIBJIEHUH, TIPY PellieHNH 3aiay U3 APYTUX
yueOHBIX TIpeJIMeTOB.

AKTya/IM3upoBaTh TEPMHHOJIOTUI0 U OCHOBHbIE
AeHCTBHSA, CBSI3aHHbIE C YMCJIAMH: HaTypabHOe

Y1CI0, TIPOCTOE M COCTaBHOE UMC/Ia, Ae/TMMOCTh
HaTypasbHBIX
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OKDYTJIeHHe,
npub/IKeHue,
OL|eHKa; pellleHue
TEKCTOBBIX 3a7lau

yKceJ1, TPU3HAKU [1e/IMMOCTH, LjeJIoe YUC/I0, MOAY/Ib UMCIIa,
0OBIKHOBEHHas U fieCiTUUHast APoOH, CTaHJAPTHBIN BT
yKC/ia, apuMeTHYeCKr KBaJIpaTHbIN KOPEHb.
BbInoHATE AelCTBUS, CDABHUBATD U YNIOPA/0YHUBATh

apu(pMeTHYeCKUM yKc/a, Npe/ICTaB/IsTh YMC/Ia Ha KOOPAUHATHOM TIPSIMOM,
criocobom) OKPYTJISITh UKCJ/Ia; BBIMOJTHATD NPUKHUKY U OL[eHKY
pe3y/bTaTa BbIUKMC/IEHUH.
Pemiarh TeKCTOBBIE 3aaud aprPMeTHIeCKUM CIIocobom.
PemiaTh npakTHYeCcKHe 33/Ja4M, COZiep>Kalifyie MPOLeHTHI,
JI0JTH, YaCTH, BbIPa’KarolI[fe 3aBUCUMOCTH: CKOPOCTb —
BpeMsl — pacCTOsIHUE, IIeHa — KOJMUeCTBO — CTOMMOCTb,
00bEM paboTbl — BpeMsi — ITPOU3BOAMUTE/ILHOCTD TPY/A.
Pa30uparhb peasibHbIe )KU3HEHHbIE CUTYAl[UH,
(hopMy/THpOBaTh UX Ha SI3bIKEe MaTeMaTHKH,
HAXOJUTh pellleHye, TPUMeHss MaTeMaTHUeCKU armapar,
HHTEPNPeTHPOBATh Pe3y/bTaT
Anredpanueckue OnepupoBaTh NOHATHAMU: CTETIEHD C 1[€JTbIM
BBIPAKEHUA TrokasartesieM, apu(pMeTHUeCKUid KBaJ[paTHbI KOPeHb,
(mpeobpa3oBaHue MHOTOUJIeH, arebpanueckasi IpoOb, TOXKIECTRO.
anredpanueckux BbINO/THATH OCHOBHBIE AEMCTBUS: BBITTOTHATL PACUETHI
BbIPKEHHH, 1o opmyJsiam, mpeobpa3oBBIBATH 11e/IbIe, APOOHO-
JIOTTy CTUMbIe palioHa/TbHbIe BhIPA)KEHUS U BbIDAyKEHUS C KODHSIMU,
3HAUeHHs) peasM30BbIBaTh Pa3/ioyKeHre MHOTOU/IeHa Ha MHOXKUTETH,

B TOM UYKCJIe C UCT0JIb30BaHKeM (hOpMYJT pa3HOCTH
KBaJIpaTOB Y KBaZipaTa CyMMbI U Pa3HOCTH; HaXOAUTh
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JIONyCTAMbIe 3HaUeHHs IepeMEeHHBbIX IS
IpoOHO-palOHATBHBIX BhIpaXKeHUM, KOpHe.
MopenupoBarh C [TIOMOLLBIO (DOPMYJI peasibHble
TIPOLIeCCHI U SIBJIEHUS

DyHKIUU
(mocTpoeHue,
CBOMCTBA U3yYeHHBIX
pyHKLImH;
rpauueckoe peiiieHre
YPaBHEHUM U UX
CUCTEM)

OnepupoBaTh NOHATUAMM: QYHKIIYS, TPAPUK

byHKI[UY, Hy/M QYHKIAH, TPOMEXKYTKH
3HAKOTIOCTOSTHCTBA, MPOMEeKYTKH BO3pacTaHUs,

yObIBaHMs1, HauOOJTbITIee ¥ HaMeHbIllee 3HaUeHUsI
(QyHKLMHN.

AHa/IU3MpOBaTh, CPABHUBATh, 00CY)XKAATh CBOMCTBA
(byHKLWNA, CTPOUTH UX TpadUKy.

OnepupoBaTh NOHATHAMHE: TIPSIMast TPOTIOPI[MOHATLHOCTD,
oOpaTHasi MpoTopLMOHA/ILHOCTb, TMHeHast PyHKLIWS,
KBa/IpaTHuHasi GyHKI[HS, Mapabosa, rurepoosia.
Hcnonb3oBarh rpadukm /1715 oripe/ie/ieHUs] CBOWCTB,
TIPOL[ECCOB U 3aBUCUMOCTEM, /IS pellieHus 3a/jau U3
IPYyTUX yueOHbIX MpeIMEeTOB U peaibHOMN >KU3HY;
MOJIe/TUPOBATH C TIOMOIIIBbIO TPaHMKOB peabHbIe
TIPOLIECCHI U SIBJIEHMS.

BoipakaThb (hopMy/1aMH 3aBUCUMOCTU MEXK/TY BeJTMUNHAMU

OBLIEE KOJIMYECTBO

102

YACOB O
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OEJEPAJIBHASLI PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUSA» B 7-9 KITACCAX

INOACHUTE/IbBHASA 3AIIMCKA

['eomeTpusi KaK OJIMH M3 OCHOBHBIX pa3/ie/ioB LIKOJIbHOM MaTeMaTUKH, UMerOIIUi
CBOel 1je/ibl0 00ecreunTh U3ydyeHWe CBOMCTB W pa3MepoB (Uryp, WX OTHOIIEHUW U
B3aMMHOe pacIlO/IO)KeHHe, OIUpaeTCsl Ha JIOTMYeCKYH, [0Ka3aTe/JbHYH JIMHUIO.
LleHHOCT, W3yueHWs TeOMeTpHM Ha YypOBHE OCHOBHOTO 06iero o6pa3oBaHus
3aK/JF0YaeTcsi B TOM, UTO OOydalomMiicsd yuuTCS TPOBOAUTH JOKa3aTesbHbIe
paccyk/ieHusl, CTPOMTb JIOTUYeCKHMe YMO3aK/IIOUeHUsl, [l0Ka3blBaTb HCTUHHbIE
YTBepXXAEeHUsI U CTPOUTh KOHTPIPUMEPHI K JIO)KHBIM, TIPOBOAUTL PaCCY K/AeHHs
«OT TIPOTMBHOTO», OT/JIMYaTb CBOWCTBA OT IIPU3HAKOB, (POpPMYIMpOBaTh OOpaTHbIE
yTBepXKeHUS.

BTopoii 1]eHHOCTbIO M3yueHUsi TeOMeTPUM SIB/SIETCS MCMO/b30BaHUe €€ Kak
VHCTPYMEHTa MpY pelleHHd KaK MareMaTMYeCKMX, TaK W MpakTUYecKux 3azad,
BCTPEUANIMXCs B peasbHOM »kKu3HU. OOyuaromuicsi JO/DKeH HayuUTbCsl OTpeleIuTh
reoMeTpuueckyr (urypy, onmcatb CA0OBaMU JlaHHBbIMA 4UepTéX WM PUCYHOK, HAWTU
TI0IIab 3eMeIbHOTO y4YacTKa, pacCYUTaTh HeoOXOAWMYHO [JIMHY ONTOBOJOKOHHOT'O
Kabeniss wim TpeOyeMble pa3Mepbl rapaxka /s aBTOMOOW/IS. OTOMYy COOTBETCTBYeT
BTOpasi, BBIUYMC/IMTE/IbHAs JIMHUS B U3yueHUM reoMeTpuu. [Ipu pelieHUu 3ajau
MPAaKTUYEeCKOr0 XapakTepa OOyuaroUiiCs YUYMTCsS CTPOUTH MareMaThueckue Mojenu
peasibHbIX >KU3HEHHbIX CUTYyalWii, MPOBOJUTh BBIUMC/IEHHUSI U OLIEHHMBATh a/leKBaTHOCTb
TI0JIy4YeHHOT 0 pe3yJbTara.

KpaiiHe BaXHO TIO[UEPKMBATh CBSI3W TeOMETPUM C JPYTUMHU yueOHBIMU
rpeiMeTaMHi, MOTHMBHUPOBATb MCIIO/b30BaTh Ofpe/ie/ieHUs] TeOMeTpuuYecKux (Quryp u
MOHATUM, €MOHCTPHMPOBATh NMPHUMEHEeHUe TMOTy4YeHHbIX YMEeHUW B (PU3MKe U TeXHHUKe.
OTu CBsA3u Haubosiee SIPKO BHUAHBI B TeMaxX «BekTopbi», «TpuroHomerpuueckue
COOTHOLLIeHUs», «MeTtog KkoopauHaT» U «Teopema ITudaropa».

YuebHblli Kypc «['eoMeTpusi» BK/IIOYUAaeT C/IeyIOIIe OCHOBHBIE Ppa3fiesibl
cogepanusi:  «['eomeTpruueckue Qurypel U UX  CBOMCTBa», «M3mepeHue
reoMeTpUUeCKUX BeJUYMH», «/]eKapToBbl KOOPAMHATHI Ha TJIOCKOCTH», «BeKTopbI»,
«IBY>KeHUsI TIJIOCKOCTH», «IIpeobpa3oBaHus HOZ00HS».

OO11jee yKMC/I0 YacoB, PEKOMEH/JOBAaHHBIX [I/I1 M3yueHHs yueOHOTro Kypca
«I"'eomeTpusi», — 204 vaca: B 7 Kjacce — 68 uacoB (2 yaca B Hefient0), B 8 kiacce — 68

yacoB (2 uaca B HeZie/t0), B 9 Kiacce — 68 yacoB (2 uaca B HeZieJt0).
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COJEPXAHHE
OBYUYEHUNA 7 KJTACC

HauanbHble noHsTHs reomeTpyd. Touka, npsiMasi, OTPe30K, JIy4d. YToJ1. Buasl yriios.
BeprukanbHble ¥ CMexxHble yribl. buccekrpuca yrzia. JIoMaHasi, MHOIOYI'OJ/IbHUK.
[TapanienbHOCTb U NIePHeHAUKY/IIPHOCTD NIPSAMBIX.

CumMMeTpuuHble ¢urypbl. OCHOBHbIE CBOWMCTBA OCEeBOM CUMMeTpuH. IIprmMepsl
CMMMeTPHU B OKPY’KaroleM MUpe.

OCHOBHBIe IOCTPOEHHUS C MIOMOLLBIO LUPKYJIS U JIMHEeWKU. TpeyronbHUK. BoicoTa,
Me/lMaHa, OMCCeKTpuca, UX CBONCTBA.

PaBHOOeipeHHbIM ¥ PAaBHOCTOPOHHUM TPeyTo/bHUKU. HepaBeHCTBO TpeyTro/ibHUKA.

CBoiicTBa U TpU3HAKW paBHOOEIPEHHOTO TpeyroyibHUKa. [Iph3HaKu paBeHCTBa
TPeyro/JIbHUKOB.

CpouCTBa U TIPU3HAKU Mapa/yie/ibHbIX NpsMbIX. CyMma yIJIOB TPeYyroJIbHUKA.
BHelliHKe yIJibl TpeyroJibHUKaA.

[IpsiMmoyrosibHbIM ~ TpeyrojbHUK.  CBOMCTBO  MeJWaHbl  MPSIMOYIOJILHOTO
TPEYroJbHHKa, MPOBEJEHHOU K TuUnoTeHy3e. [Ipu3HakyM paBeHCTBa NPSIMOYTOJIbHBIX
TPEeYroJIbHUKOB. [IpSIMOYTO/IbHBIN TPeyTrOIbHUK C yrjiom B 30°.

HepaBeHcTBa B reomerpuy: HepaBeHCTBO TpeyroJibHWKa, HepaBeHCTBO O [JIMHe
JIOMaHoO¥, TeopeMa o OosblleM yrje U OoJibllled CTOpPOHe TpeyroJibHUKA.
[leprieHAVKY/ISIp U HAK/JIOHHAS.

['eoMeTpryeckoe MeCcTO TOYeK. buccekTpuca yria v cepeJUHHBIN MepreHuKYIsp
K OTpe3Ky KaK reoMeTpuueckrie MecTa TOUeK.

OKpY>XKHOCTb M KDPYT, XOpZia U AWaMeTp, UX CBOUCTBA. B3auMHOe pacmosioxeHue
OKPY)KHOCTH M mnpsmou. KacaTenbHas W cekymjas K OKpPY>XHOCTH. OKpYXHOCTb,
BIIMCaHHas B yroJji. BrimcaHHas U onvcaHHasi OKPY>KHOCTU TPeyroJibHUKaA.

8 KJ/TACC

UeTblpéxyroabHUKU. [1apanienorpamm, ero npyu3Hak U CBoOMcTBa. YacTHbIe

CJTydau Tiapasijie/iorpaMMoB (TTPSIMOYTO/TbHUK, poMO, KBaJ[par), UX TIPU3HAKH U
cBoiicTBa. Tparieiusi, paBHOOOKast TparieLiysi, eé CBOMCTBA 1 TpU3HaKu. [IpsiMoyrosibHast
TparieLys.

Metop, yaBoeHus MeauaHbl. LleHTpanbHas cummerpuss. Teopema Paneca u
TeopeMa O MPOIOPLIMOHAIBHBIX OTPe3Kax.

CpezHue TMHUY TPEYTOJIbHUKA U Tparieliuu. L{eHTp Macc TpeyrosibHuKa.

[Tomobue TpeyrosbHUKOB, Ko3hduimeHT mozobus. I[IpusHaku mozoOus
TPeyronbHUKOB. [IpuMeHeHHe 1T000Us TP pellieHnH TTPaKTUUeCKUX 3a/iau.

CBolicTBa 1uiomIaieli reoMeTpuueckux ¢uryp. Popmynabl Jjs  1UIOMIAAA
TpeyroibHUKa, TMapajyiefiorpaMMa, pomba u Tparneuyd. OTHOIIeHWe TolaAeid
1o/I06HbIX Uryp.

BelurciieHre TiI0IIaleld TPEYTrOJbHUKOB M MHOTOYTOJBHUKOB Ha KjeT4aTou
Oymare.
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Teopema IIudaropa. IlpumeHeHue Teopembl Iludaropa 1mpyu pellieHUH
MpaKTUYeCKUX 3a/au.

CuHyC, KOCHUHYC, TaHr€HC OCTpPOro yrja TpsIMOYrOJIbHOIO TpPeyrojbHUKA.
OCHOBHOe TPUIOHOMETPHUYECKOe TOXK/eCTBO. TpuroHomeTpuueckue (yHKLMW YIJIOBB
30°, 45° u 60°.

BrnvcanHble U LieHTpa/ibHbIE YTJIbI, YIOJ MeXJy KacaTelbHOM U XOPAOHW. YTJIbI
MeXJy XOpJAaMHu U CeKylIUMH. BhucaHHble W OINWCAHHBbIE YeThIPEXYTOJIbHUKU.
B3auMHOe pacriono)keHrue [ABYX OKpYy)KHocTed. Kacanue okpykHocTeid. OOiiue
KacaTesbHbIe K IBYM OKDY>KHOCTSIM.

9 K/TACC

Cunyc, KocuHycC, TaHreHc yryioB ot 0 go 180°. OcHOBHOe TpUrOHOMeTpHUUecKoe
TOXAEeCTBO. DOPMYJIbl IPUBEEHUS.

Pelwienvie Tpeyro/sibHUKOB. TeopemMa KOCHMHYCOB M TeOopemMa CUHYCOB. PellieHue
MPaKTUUeCKUX 3a/jau C UCI0J/Ib30BaHWEM TeOpeMbl KOCUHYCOB U TEOPEeMbI CHHYCOB.

ITpeoOpa3oBanue nogo06wms. [Tomobre COOTBETCTBEHHBIX 3/IEMEHTOB.

TeopeMa 0 TpouM3BeleHMH OTPE3KOB XOpPZ, TeOpeMbl O MPOU3BEJEeHUU OTPEe3KOB
CEeKYII[1X, TeopeMa O KBaJpaTe KacaTe/IbHOMU.

Bekrop, gnvHa (MOAyJib) BEKTOpA, COHArpaB/ieHHbIEe BEKTODPbI, POTUBOIIOIO0KHO
HarnpasJ/ieHHbIe BEKTOPbI, KOJJIMHEADHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, Orepaljuu
HaJl BeKTOpamu. Pa3sjiokeHuWe BeKTOpa I0 [JBYM HEKOJJIMHeapHbIM BeKTOpaM.
KoopgvHaTtel BekTOpa. CKaslsipHOe TIpOM3Be/leHHWe BEeKTOPOB, ITIPUMEHeHue [jis
HaxXOXXeHUs JJIUH U YTJIOB.

[ekapToBbl KOOpDAWHATHI Ha IJIOCKOCTU. YPaBHEHHUs MPSIMOM U OKPY>KHOCTUB
KOOpJMHATax, IepeceueHre OKDPY)KHOCTeM W TpsAMBIX. MeToJ KOOpAWHAT U €ro
TIpYMeHeHue.

[IpaBubHBIE MHOTIOYrOBHUKU. [IyIiHA OKPY)KHOCTU. ['pajgycHas v pajvaHHas
Mepa yrJia, BBIUYMC/IeHre JJIMH AYT OKpY>KHOCTel. [1noijaas Kpyra, ceKkropa, CerMeHTa.

[IBY>KeHUs1 TIZIOCKOCTU W BHYTpPeHHWe CUMMeTpuud Guryp (3/ieMeHTapHbIe
nipeAcTtaByieHus). [lapannensHbii iepeHoc. I[ToBoporT.

INIPEAMETHBIE PE3YJ/IBTATBI

[IpenmeTHBIe pe3y/bTaTbl OCBOEHHs TIPpOrpaMMbl y4eOHOTO Kypca K KOHITY
oOyueHus B 7 KJ1acce:

Pacrio3HaBaTh H3yueHHble TeOMeTpUYecKue (PUrypbl, OMpefessiTh UX B3aWMHOE
pacrioyiokeHre, M300pakaTb TreoMeTpuueckde (Urypbl, BBIIOJHATH  UEPTEXKU
M0 yC/IOBUIO 3a/jauu. VI3MepsiTh JIMHelHble U YIJIOBble BeJIMUMHBI. PelliaTh 3a/jauM Ha
BBIUMCJIEHNE [I/TUH OTPE3KOB U BeJINUMH YTJIOB.

Henats rpy0Oy0 OIeHKY JIMHEWHBIX W YTJIOBBIX BeMUWH TPeMETOB B peabHOMN
JKU3HHW, pa3MepoB TMPUPOJHBIX 00BEeKTOB. Pa3muuaTh pa3mepbl 3THUX OOBEKTOB
T0 MOPSIAKY BeTMUUHBI.
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CTpouTh YepTeXXy K reOMeTpUUeCKUM 3a/adyaM.

[Tonb30BaThCS MpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIO/b30BaTh MPU3HAKU U
CBOMCTBa paBHOOE/IpeHHBIX TPEYToJLHUKOB TIPU PellieHnH 3aZiau.

[TpoBOAUTL /OrMUYeCKWe pacCyXJeHHsI C WCIO0MAb30BaHUEM TeOMeTPUUeCKHUX
TeopeM.

[Tonb30BaThCsl  TNpU3HAKaMM  paBeHCTBA  MPSAMOYTOJIbHBIX — TPeyrOJbHUKOB,
CBOMCTBOM Me/IMaHbl, TPOBEAEHHOW K TUIIOTeHy3e IPSIMOYTOJIbHOIO TpeyrobHUKA,
B pellleHUH reOMeTpUUeCKUX 3a/au.

OmnpesensTb Tapaiie/ibHOCTh TPSIMBIX C TIOMOLLBIO YIJIOB, KOTOpble obOpasyet
C HAMU ceKyujasg. OrnpeziesiATh Iapayle/lbHOCTh TIPSIMBIX C IIOMOLLBIO PaBeHCTBA
PacCTOSHUM OT TOUEK OJHOU MPSIMOM 10 TOUEK JAPYTrOM MPSIMOM.

PeiniaTh 3afjaum Ha KyietuaToii Oymare.

[TpoBOUTH BBIUMC/IEHUSI Y HAXOJUTh UMC/IOBbIe U OyKBEeHHbIe 3HaueHHsl YIJIOB
B reOMeTPUYeCKUX 3a/lauax C UCIOJb30BaHUEM CYMMBbI YIJIOB TPEYTrOIbHUKOB U
MHOTOYTOJIbHUKOB, ~ CBOWCTB YIJIOB, 00pa30BaHHbIX TIpU T[epeceyeHuyd [JIByX
napasijiesibHbIX NIPSIMBIX CeKyllel. PemaTts mpakTUueckue 3ajauv Ha HaXOXXeHne

yrJjioB. Bnazsets TIOHATUEM reOMeTpUUeCKOro MeCTa  TOYeK.
YMeTb  orpeesnsiTb OMCCEKTPUCY YIJia U CepeJUHHBIN MMepreHuKYJIsip K
OTpe3KYy Kak reoMeTpuuecKre MecTa

TOYeK.

@®opmyMpoBaTh OMNpeJe/ieHHsT OKPY)KHOCTM U Kpyra, XOpAbl W JuameTrpa
OKDY>KHOCTH, TOJIb30BaTbCsl MX CBOMCTBAMU. YMeThb IIPUMEHSITH 3TH CBOWCTBA IIPH
pelleHnH 3aau.

Bnagerh TMOHSATHMEM ONWCAHHOW OKOJO TpeyrojbHUKa OKPY)KHOCTH, YMeTb
HaxoAuTh eé T1ieHTp. [losb30BaTbcs akTamMM O TOM, UYTO OMCCEKTPUCHI YTJIOB
TPEYro/JibHUKa T[epeceKkarTcsi B OJHOM TOYKe, U O TOM, UTO CepeJvHHbIe
NepreHUKy/Ipbl K CTOPOHAM TPeYTroJ/IbHUKA NTepeceKatoTCsl B OJHOW TOUKe.

Brajete TOHATHMEM KacaTelbHOM K OKPY)KHOCTH, TOJIb30BaThCsl TEOPEMOMO
NepreHUKYyJISIpPHOCTH KacaTe/TlbHOU U paZjiyca, MPoBeAEHHOr0 K TOUKe KaCaHUS.

[Tonb30BaThCSA MPOCTEULIMMU TeOMETPUUECKMMH HEpaBEeHCTBaMH, MOHUMAaTh KX
MPaKTAYeCKUA CMBICII.

[IpoBOJWTE OCHOBHBIE TeOMeTpHUYeCKre ITIOCTPOeHHs C TIOMOLBI0 LMPKYJ/s U
JTUHEeUKHU.

[IpeiMeTHbIe pe3ynbTaTbl OCBOEHHs TPOTrpamMMbl yueOHOro Kypca K KOHIY
oOyueHus B 8 kiacce:

Pacrio3HaBaTh OCHOBHbIE BU/IbI UETHIPEXYTOILHUKOB, MX 37IEMEHTBI, TI0/Ib30BaThCS
MX CBOMCTBaMU TIPU pellieHuH reoMeTpUUecKuX 3a/iau.

[TpuMeHsITh CBOMCTBA TOUKY TepeceyeHus MeJjuaH TpeyroyibHUKa (LjeHTpa Macc)
B pelleHNH 3a/au.

BriageTh moHsiTUEM Cpe/iHel JIMHUW TPeyroJbHUKA U Tparieliviu, IPUMeHSITh UX

CBOWCTBA TIPU pellieHrnr TeoMeTpruuecKrx 3az1au. [Tonb3oBaThes TeopeMoit Paneca
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M TeopeMou O TMpONOpPLMOHANbHBIX OTpe3KaX, MNpPUMeHSTb WX [/ pelleHust
MpaKTUYeCKHX 3a/au.

[TpyuMeHSATb TpU3HAKW TI000Ms TPEYro/JIbHUKOB B DeIleHWH T'eOMeTPUUeCKUX
3aza4.

[Tonb3oBaTbcsi Teopemoit [ludaropa st pellieHUs TeOMeTPUYECKUX U
npakTu4yeckux 3asad. CTpPOUTh MaTeMaTUUeCKyK MO/ie/ilb B MPAaKTUUYECKUX 3ajiayax,
CaMOCTOSITe/TbHO Jle/laTh YepTEX U HaXOAUTh COOTBETCTBYIOLLME [JIUHBI.

BriageTs MOHATUSIMU CHHYCa, KOCUHYCA U TaHT€HCA OCTPOro yIJia MPsiMOYT0J/IbHOTO
Tpeyro/ibHUKa. [10/1b30BaThCsl STUMU MOHATUSIMU [I/151 pellleHus] MPaKTUYeCKUX 3azad.

Bbrunciste  (pa3MMuUHBIMUA - CTIOCOOAMM) TUIONIAJL TPEYro/JibHUKA U IUIOL[AZH
MHOTOYTOMBHBIX GUTYP (MONB3YsCh, Te HeoOX0AUMO, KanbKynasaTopoMm). [IpumMeHsTb
TOTy4YeHHbIe YMEHUS B NTPaKTUYECKHX 3a/iauax.

BraseTb MOHATUSIMA BOMCAHHOTO W LIEHTPAJBHOTO YTJia, UCIIOIb30BaTh TEOPEMbI
O BIMCAHHBIX yIJIaX, yI/IaX MeXAY XOop/AamMu (CEeKYIMMU) U yTjie MeXX/ly KacaTeJTbHOW U
XOpZ0M MU pelleHrnH FreOMeTPUYeCcKrX 3aJad.

BrageTs TOHATHEM OMMCAHHOTO YeThIPEXYTrOJibHUKA, TIPUMEHSITb CBOWMCTBA
OMMCAHHOTO YeThIPEXYT0/IbHUKA MPU PeLleHrHU 3a/ay.

[IprMeHSITh MOTyUYeHHbIe 3HAHUS Ha MPaKTHUKe — CTPOUTh MaTeMaThueCcKrue MOJenu
I8 3ajay peasbHOM JKM3HU W TNPOBOJUTH COOTBETCTBYHIOIME  BBIUMC/IEHUS
C TIpUMeHeHHWeM TOA00MSI U TpPUTOHOMETpUHU (T0/Ib3YsICh, T/le HeoO0XOoAUMO,
KaJIbKYJIATOPOM).

[TpeameTHbIe pe3y/bTaThl OCBOEHUSI TPOrpaMMbl Y4eOHOrO Kypca K KOHI[Y
oOyueHusi B 9 K/acce:

3HaTh TPUTOHOMETpUUeCKUe (PYHKIIMM OCTPBIX YIJIOB, HAaXOJUTh C UX TOMOILbIO
pas/MyHble 37eMeHThI TPSIMOYTOJIBHOIO TPEYroJbHUKA («pelleHre MpSIMOYIOJIbHBIX
TPEYro/JIbHUKOB»). Haxoautb (C TOMOLUbI0 KanbKyasiTOpa) [JIWHBI W YIVIBl [JIS
HeTab/IMYHBIX 3HaUeHUH.

[Tonb3oBaTbCsi (opMysaMU TPUBEJEHUS] M OCHOBHBIM TPUIOHOMETPUYECKHM
TOX/JECTBOM [I/Il  HAxOXKJEHUsI COOTHOLIEHWN MeXJy TPUrOHOMeTpUYeCKUMU
BeJIMYMHaMHU.

Vcrionb3oBaTh TeOpeMbl CHHYCOB M KOCHHYCOB [Jii HaXOXAEHUS pPa3IUuUHbIX
3/IeMEeHTOB TpPeyro/ibHUKA («pellleHre TPeyrojJbHUKOB»), TIPUMEHSITh UX TIPU pellleHUU
reoMeTpUYeCcKrx 3a7ad.

BraseTb MOHSATHSIMU TIpeoOpa3oBaHuMsl TMOA0OMs, COOTBETCTBEHHBIX 3/IeMEHTOB
noI06HbIX ¢Guryp. [To/b30BaThCs CBOMCTBaMU TO00MsT TIPOU3BO/IbHBIX (UTYD, YMeTb
BLIUUC/IATE JJIMHBI W HAXOAWUTh YT/l y TOA00HBIX ¢(uryp. I[IprMeHSTb CBOMCTBa
1nofio0usi B MpakTHMUeCKUX 3ajladyaX. YMeTh MPUBO/UTL MPUMephI TMOAO0OHBIX (GHUTYpB
OKpY’Karoll[eM MHUpe.

[Tonb3oBaTbCsA TeOpeMaMH O TIPOM3BEJEHUM OTPE3KOB XOpZ, O MNPOM3BeJeHUU
OTPe3KOB CeKYIINX, O KBaJjpaTe KacaTe/JbHOM.
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[Tonb30BaThCsA BEKTOpaMU, IOHUMaTh UX FeOMeTPUUYeCKU U (PU3nuecKui CMbICI,
MPUMEHSITh MX B peEILIeHWd TeoMeTpUUYecKux U (u3mdeckux 3azau. [IpUMeHSTH
CKaJIsipHOe TIPOU3Be/leHre BEeKTOPOB /IJis HAXO0K/[eHHs JJIUH U YTJIOB.

[To/ib30BaThCs METOAOM KOODJAWHAT Ha IJIOCKOCTH, TIPUMEHSITh €r0 B pellleHuH
reoMeTpUYeCKUX U MPakKTUUeCcKuX 3a/au.

BiiazieTb TIOHATUAMU TIPAaBUJILHOTO MHOTOYTOJIbHUKA, AJTUHBI OKPY>KHOCTH, [JTUHbI
JIlyTA OKPY>KHOCTU U PaJIMaHHON Mephl yrja, YMeTb BBIUUC/ATD IIONIA/Ib KPyra U ero
yacTeit. [[pyuMeHsITh MOTyueHHbIe YMEeHUs B MPaKTUUeCKUX 3ajiauax.

Haxoguth ocu (wid LeHTPbl) CUMMeTpUu (GUryp, TPUMEHSITh JBWKEeHUs
TJIOCKOCTU B MPOCTEUIIUX CTyYasix.

[TpyMeHSITD MOTyYeHHbIe 3HAHUS Ha TIPAKTUKe — CTPOUTh MaTeMaThuuecKre MOZeTn
IJIsT  3a7iad  peaJibHOM JKU3HM W TPOBOJUTH COOTBETCTBYIOIME  BBIUMC/IEHUS
C TIpUMeHeHHeM TIofIo0UsT W TPUTrOHOMEeTpUUeCcKHWx GYHKIUN (TI0/B3ysCh, T[e
He00X0/IMMO, KabKyJISITOPOM).
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TEMATUYECKOE IVNTAHUPOBAHUE

7 KIIACC
HaunmeHoBaHue KommuectBO OcHoBHOE OcCHOBHBIE BUJBI JIeITETLHOCTH 00yUaroIHUXCsI
pas/iena (Tembl) 4yacoB coJlep>KaHue
Kypca
[Tpocreiiie 14 [Ipocreiiive ®opMy/IMpoBaTb OCHOBHBIE TTOHATHS U ONPe/ie/IeHus.
reomeTpuueckye (GUrypbl u reoMeTpruYecKue Pacno3HaBaThb U3yueHHble TeoMeTpruuecKre (hUryphl,
VX CBOMCTBA. MI3mepeHue 00BEKTHI. omnpeje/asTh UX B3aUMHOE PaCIioyIOKeHue,
reoMeTpUUeCKUX BeTUYrH MHOroyroJibHUK, BBINOJIHATD UEePTEX M0 YC/IOBUIO 3a/Jauu.
JIOMaHasl. ITpoBoaMTH MPOCTEUIIINE MOCTPOEHUS C TTIOMOLLBIO LIUPKYJIS

CMerKHbIe U
Pabora

C TIPOCTEULIINUMU
yepTeKaMH.

Y YTJIOB

BepTUKa/IbHbIE YTJIbL.

V3MepeHure TMHEWHBIX
Y YTJIOBBIX Be/TUUUH,
BBIUKC/IEHUE OTPE3KOB

Yl IMHEWKWU.

V3MepATH JIMHelHbIe U YTI0Bble Be/TMUNHbI
reoMeTpUYeCKUX 1 TIPaKTUYeCKUX 0ObeKTOB.
Onpepe/saTh «Ha TJ1a3» pa3Mephl peabHbIX
00bEKTOB, MPOBOAUTH IPYOYIO OLIEHKY UX pa3MepOB.
PemiaTh 33/jauv Ha BbIUMC/IEHKE JIMH OTPE3KOB U BeJIUUMH
YTJIOB.

PemaThb 33/1auy Ha B3aMHO€ PacrioioyKeHue
reoMeTpuYecKux uryp.

IIpoBoUTH K/1aCCU(PUKALUIO YIJIOB, BBIYUC/IATH
JIMHENHbIE U YTJIOBble Be/IMUKHbBI, MPOBOAUTD
HeoOX0/lMMbIe JloKa3aTe/bHble PACCy KEeHNsl.
3HAaKOMHMTBCA C UCTOPHe# pPa3BUTHSI TeOMEeTPUU

[lougaTue o
PaBHbIX
TpeyroJjibHUKax u

TpeyronsHUKU 22

Pacno3HaBaTh naphbl paBHbIX TPEYTOJIbHUKOB Ha
rOTOBBIX YepTeXxax (C yKa3aHWeM MPU3HAKOB).
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TepBUYHbBIE
TIpe/iCTaB/IeHUs

0 paBHBIX

¢urypax. Tpu
TIpU3HaKa
paBeHCTBa
TPeyTO/IbHUKOB.
[Ipri3HaKu paBeHCTBa
TIPSIMOYT O/TbHBIX
TPeyrO/IbHUKOB.
CBOMCTBO MeJ1aHbI
TIPSIMOYT O/TbHOT'O
TPeyrobHUKA,
TIPOBeIEHHOU

K TUTIOTeHY3e.
PaBHOOe/IpeHHbIE

Y PABHOCTOPOHHUE
TPeyrO/IbHUKHY.
[Ipy3Haku U
CBOWCTBA
PaBHOOEPEHHOTO
TpeyrojbHUKa.
HepaseHcTBa

B FeOMETPHH.
[TpssmoyTonbHbIN
TPEYTOJIbHUK C yTJIOM
B 30°

BbIBoAMTD C/e/iCTBYS (DABEHCTB COOTBETCTBYIOLLIUX
3/1eMEHTOB) M3 PaBeHCTB TPEYTOJIbHUKOB.
dopmMy/IMPOBaTH OIpeie/ieHHst: OCTPOYTOJIbHOTO,
TYMNOYTO/IbHOTO, MPSIMOYTO/IbHOTO, paBHOOEIPEHHOT O,
PaBHOCTOPOHHEr0 TPeyTro/IbHUKOB; OMCCEeKTPUCHI, BBICOTHI,
MeJuaHbl TPEYTOIbHUKA; CepeIMHHOrO MeprieHAuKyIsipa
OTpe3Ka; ITepuMeTpa TPeyrobHUKA.

@®opMy/IMPOBaATh CBOICTBA 1 TIPU3HAKU PaBHOOEIPEHHOTO
Tpeyro/bHUKA.

CTpouTh uepTexxy, pelaTb 3aJa4u C TTIOMOLLbIO
HaxO0’KJeHUsI PaBHbIX TPEYT0JIbHUKOB.

IIpuMeHATH NPY3HAKK PaBEHCTBA MPSIMOYTO/IbHBIX
TPeyro/bHUKOB B 3a/iauax.

Hcnonb3oBaTth 1[1M(POBLIE peCYPChI A/l HCC/IeJOBaHUA
CBOMCTB U3y4yaeMbIX (PUTyYP.

3HAaKOMUTBHCS C UCTOPUEN Pa3BUTUSI TeOMeTPUU

95




[TapannenbHble TipsMble,
CymMma YIJIOB
Tpeyro/ibHUKa

14

[TapansenbHbIe
TpsIMble, UX CBOMCTBA.
HakpecT nexainue,
COOTBETCTBEHHbIE U
OZJHOCTOPOHHUE YTJIbI,
obOpa3oBaHHbIE

TIpU MepeceyeHrum
TrapaJuieslbHbIX
TIPSIMBIX CEKYLLEH).
IIpu3Hak
Trapajie/IbHOCTU
TIPSIMBIX Yepe3
PaBeHCTBO
PacCTOSIHUM OT TOYeK
OZIHOM TIPSIMOU 10
BTOPOU MPSIMOU.
Cymma yr/ioB
TPeyrobHUKa.
BHeltHye yriel
TpeyroJbHUKa

dopmy/MpoOBaTh NOHATHE Tlapa/l/Ie/IbHbIX MPSMBIX,
HAXO/AUTH TPAaKTUUeCKHe TIPUMeEpHI.

M3yuarthb CBOICTBa yTr/0B, 00pa30BaHHbBIX MU MepeceyeHun
Trapasuie/ibHbIX TIPSIMBIX ceKylel. IIpoBoauTb
AOKa3aTe/IbCTBa Iapasule/IbHOCTU IBYX MPSMbIX C
TIOMOII[BIO YTJI0B, 06pa30BaHHbBIX MPU MTepeceyeHnH 3TUX
TNIPSIMBIX TPeTheM TMPSIMOM.

BbIYUC/IATBE CYMMY yTJIOB TPEYTOJIbHUKA ¥ MHOTOYTO/TbHUKA.
HaxouTh urcioBble ¥ OyKBeHHbIe 3HaUeHUsl YTJIOB

B reOMeTpPHUYeCKUX 3ajlayaxX C UCT0J/Ib30BaHUEM

TeopeM O CyMMe YIJIOB TPeYroJibHUKa U

MHOTOYTOJIbHUKa.

3HAKOMUTBCS C UCTOPUEN Pa3BUTUS TeOMeTPUU

OKpY>KHOCTB U KpPYT.
['eomeTpuueckue
TTIOCTPOEHUS

14

OKpYy’KHOCTB, XOpJa U
JamMeTp UX
CBOMCTBaA.
KacarenbHast

K OKDY’>KHOCTH.
OKpY’KHOCTB,
BIMICAHHAasI B

dopmyMpoBaTh onpejie/ieHUus1: OKPY)KHOCTH, XOP/bI,
JvameTpa U KacaTeJlbHOW K OKpY>XHOCTU. I3yuaThb Ux
CBOMCTBA, MPU3HAKU, CTPOUTH UEPTEXU.
HccnepoBarh, B TOM YMC/Ie UCII0/Ib3yA U(poBbIe
pPecypchl: OKPY>KHOCTb, BIIUCAHHYIO B YTOJI; LIEHTP
OKDY’>KHOCTH, BITMCAHHOW B YT'0JI; paBEHCTBO

OTpe3KO0B
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YTOJL
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[TouaTue o
I'MT,
TipuMeHeHe

B 33/jayax.
buccekrpuca u
cepeiuHHbIN
TIepreHIuKY/JIsIp
KaK reoMeTprhuYecKue
MecCTa TOYeK.
OKpY’KHOCTb,
OMUCaHHast
OKO0J10
TPeyroJIbHUKA.
OKpY>KHOCTB,
BIMCAHHAs

B

TPEeYTroJIbHUK.
[IpocTetiiive
3a/jaumn

Ha I[I0CTPOeHue

KacaTe/IbHbIX.
Ncnons3oBatk Metop ['MT f/151 f0Ka3aTe1bCTBa TeOpeM

0 TiepeceueHnH OHMCCEKTPUC YTJIOB TPEYToJbHUKA U
CcepeIMHHbIX MePreH/IUKY/ISIPOB K CTOPOHAM TPeyro/ibHUKA
c niomorsto I'MT.

OB/1afieBaTb NOHATUAMM BIIMCAHHOW U ONTMCAHHOU
OKDY’>KHOCTEH TPeyroJibHUKa, HAXOAUTb L[€HTPbI 3TUX
OKDY’>KHOCTEM.

PemiaTb OCHOBHbIE 3aJjauM Ha MOCTPOEHHUE: yIJia, PABHOIO
JJAaHHOMY; CepeJMHHOIr0 NepreHAuKY/Isipa JaHHOTO OTPe3Ka;
TMPSIMOM, TIPOXOJSLEN yepe3 JaHHYI0 TOUKY U
TIepIIeHAUKYISIPHOM AHHOM TIPSIMOi; OMCCEeKTPUCHI JaHHOTO
yTJia; TPeyroJIbHUKOB

T10 Pa3/IMYHBIM 3JIEMEeHTaM.

3HAaKOMHUTBCA C UCTOPUeN Pa3BUTHS TeOMEeTpUr

IToBTOpEHME, 4 [ToBTOpEHue U Peruatsb 3ajauu Ha MOBTOpPeHMe, UUTHOCTPUPYIOLL[He
0000111eHre 3HaHUM 0000I11IeHI e OCHOBHBIX | CBSI3M MEX/Y Pa3/IMUHbIMU YacTSIMU Kypca
TIOHSATUA U METOJIOB
Kypca 7 Kiacca
OBIIEE KOJIMYECTBO 68
YACOB ITO
[TPOI'PAMME
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8 K/TACC

O TIPOTIOPLIMOHAJTBHBIX
OTpe3Kax, Moflo0HbIe
TPEYTOJIbHUKU

Y Teopema

0
TPOTOPLIMOHATBHBIX
OTpe3Kax.

CpenHss

JIUHUS

HaumenoBanue KosmuecTBo OcHOBHOe OcCHOBHbIE BU/IbI fieITeTbHOCTU 00yJaroluXcst
pasziesna (Tembl) 4yacoB cojiepKaHue
Kypca
UeTbIpéXyTro/IbHUKU 12 [Tapannenorpamm, MN300pakaTh 1 HAXOAUTH Ha YepTeXKax
ero MpU3HaKu 1 YeThIPEXYTOJIbBHUKU Pa3HbIX BUOB U UX 3/IEMEHTHI.
cBoiicTBa. YacTHble dopMy/IMPOBATH OMpe/ie/IeHUs: fapasiiesiorpaMmma,
cyvau NPSIMOYTO/TbHUKA, poMOa, KBaJjpaTa, TpareLyu, paBHOOOKOMH
rapa’siiesiorpaMMOB TparneLyy, MPSIMOYTr0JIbHOU TpareLjuu.
(MpsSAMOYTO/TbHUK, Jloka3bIBaTh U UCM0/Ib30BaTh NPH PellleHNH 3aa4
poMO0, KBaZipaT), Ux TIPU3HAKW U CBOMCTBA: MapasiiesiorpaMma,
TIPU3HAKU U NPSIMOYTO/TbHUKA, pOMOa, KBaJjpara, TpareLyi1, paBHOOOKOM
cBoucTBa. Tpamnerysi. TpareLyy, MPSIMOYTr0JIbHOU TparieLjuu.
PaBHOGOKas 1 IIpuMeHATHb MeTOJ, yABOEHUSI MeIUaHbl TPeyroJibHUKaA.
TIPSIMOYTOJIbHAS Ncnonb3oBartk 1U(POBBIE peCypChl JJ1s1 UCCIeI0BaHuUS
TparieLiuu. CBOMCTB M3y4yaeMbIX (UTYP.
MeTop, yiBOeHus 3HAKOMUTBCS C UCTOPUEN Pa3BUTUS TeOMEeTPUM
Me/JaHbl.
LleHTpanbHas
CUMMEeTpUsI
Teopema ®aseca v TeopeMa 15 Teopema Pasneca ITpoBOMTH NOCTPOEHUA C TIOMOLLBIO LIUPKYJIS U

JTMHEeNKY C UCI0JIb30BaHKe TeopeMbl Pasieca v TeOpEMBI

O TIPOMOPLIMOHA/IBHBIX OTPe3KaX, CTPOMTh UeTBEPTHIN
MPOIOPLIMOHAIbHBIN OTPEe30K.

IIpoBoaUTH AOKA3aTeIbCTBO TOTO, UYTO Me/UaHbI
TpeyroJjbHUKa repecekaroTcs B OAHON TOUKe, U HaX0/JUTh
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TPeyroJibHUKa.
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Tpamnerys, eé
CpeHsIsl JINHYS.

CBA3b C IEHTPOM MdCC, HAX0AUTb OTHOIII€EHKE, B KOTOPOM
MeadraHbI Je/IATCA TOUKOM HX repeceyeHuys.

[TpornopioHanbHbIe Haxoauthb 110/100HbIe TPEYT0/IbHUKU Ha TOTOBBIX UepTeXKax
OTpe3KHU. C yKa3aHWeM COOTBeTCTBYIOIIUX MPU3HAKOB MOZ00Us.
LleHTp Macc Pemars 3ajaud  Ha T0ZI00HBIE TPEYrO/JIbHUKH C
B TPEYTOJIbHUKE. MOMOIIBI0 CaMOCTOSITeJTLHOTO TIOCTPOEHUSI UepTexerd U
[Togo6HBIE HaXOXKIeHUsI TI0/J0OHBIX TPeyTOTbHUKOB.
TPEeYTrOJIbHUKH. IIpoBoMTH JOKa3aTeJIbCTBA C UCI0/b30BaHUEM
Tpu nipu3Haka TIPU3HAKOB TOZI00MSI.
ro00ust JToka3bIBaTh TPU MpU3HaKa MoA00us
TPEeYrOJIbHUKOB. TPeyrojbHUKOB. IIpUMeHATH 0/TyuyeHHbIe 3HaHUS
[IprmeHeHue TP pellleHuH TeOMeTPUUeCKHX U TIPAKTUUeCKUX
roz00us 3a/1au.
TIPY pelleHUH 3HAKOMHUTBCSI C UICTOPUeN Pa3BUTUSI TeOMeTPUH
MPaKTUYeCKUX
3a/1au
[Tnowmazas. HaxoxgeHve 14 CBoricTBa 1oiazen OBJ/1aieBaTh MEePBUYHBIMU NPeJCTaBIeHUsIMH 00 00111eii
T/I01a/Iel TPeyTrOJIbHUKOB reoMeTpUYeCKUX Teopuu Tiowaay (Mepsl), hOpMy/IMpPOBaTh CBOMCTBA
Y MHOT'OYTOJIbHBIX (PUTYP. duryp. TJIOLIA/IN, BBISICHSITh UX HArJISIAHBINA CMBICI.
[Tnotaay ogo6HbIX GUTYD Dopmyibl BoiBoauTb (DOPMY/IbI T/IONAIU TTapasijiesiorpaMmma,
ISt TPeyroJibHUKa, TpareLyy 13 GopMyJibl TIOIAAN
TUTOLAN NpPSIMOYTOJIbHUKA (KBaZpaTa).
TPEYTrOJIbHUKA, BoiBoguTh (hOpMYy/ibl I/I011[a1 BBIMYK/IOTO
rapa’suiesiorpamma, YeThIPEXYTO/IbHUKA Uepe3 TMaroHaau U Yroa MexXay
TpaneLuu. Humu. HaxoauTh 1uiomma iy duryp, n300pakéHHbIX Ha
Beruncienue K/IeTuaTol Oymare, MCIO/Ib30BaTh pa3breHre GUrypbl Ha
TIomazemn YaCTU U JOCTPAUBaHUe.

CJIOXKHBIX (PUTYP.
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[Tnomanu ¢uryp

Ha KJIeTUaTOu
Obymare.  Ilmoijazm
1o/j00HBIX (Uryp.
3ajauu

C

MPaKTUYeCKUM
COZiepKaHueM.
Perienuie 3aau

C TMOMOLbIO

MeTozia
BCIIOMOTraTe/IbHOU

TI/TOITIa T

Pa30uparsb npuMepbI UCII0/Ib30BaHUS BCTIOMOTaTe/TbHOM
TJIOLIA/IN [/151 pellleHUsI FTeOMeTPUYEeCKUX 3azad.
HaxoauTsb 110111371 1TOI00HBIX (UTYD.

Bbruuc/asTh MI0IMaiU pa3/iMuHbIX MHOTOYTOJIBHBIX (DUTYP.

PemiaTtsh 3a5aum Ha 1UI01a/Ib C IPAKTUYECKUM
coZieprkaHueM
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Teopema ITudaropa u
Hauasa
TPUTOHOMETPUU

10

Teopema ITudaropa,
U e€ IIprMeHeHue.
Ornpepenenuve
TPUTOHOMETPUUECKUX
byHKLUMA 0CTPOro
yria
MPSIMOYTOJILHOTO
TPeyro/ibHUKa,
TPUTOHOMETPUUECKUe
COOTHOLLEHUST

B MPSIMOYTOJIbHOM
TPeyro/ibHUKe.
OcHoBHOe
TPUTOHOMETPUUECKOe
TOXX/|€CTBO

Joka3bIBaTh Teopemy [Iudaropa, ucmosib30BaTh eé

B MPaKTUYECKUX BbIUUC/IEHUSIX.

dopMy/IMpPOBATH OIpeie/IeHUs] TPUTOHOMETPUYeCKUX
(YHKLMK OCTPOro yIJia, HPOBepATh UX KOPPEKTHOCTb.
BbIBOUTH TPUTOHOMETPUUECKHE COOTHOLLIEHUS

B IIPSIMOYT'0JIBHOM TPeYIOJIbHUKeE.

HccnepoBaTh COOTHOLIEHYS MeXX/y CTODOHaMU B
IIPSAMOYTOJIbHBIX TPeyroJbHUKAaxX C yryiamu B 45° u 45°; 30°
u 60°.

Ncnonb3oBarb GopMysibl IPUBEJEHUSI U OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO /I HAXOXK/eHHUs
COOTHOLLIEHUMN MeXXJy TPUTOHOMETPUYECKUMU (PYHKLUSIMU
Pa3/IMYHBIX OCTPbIX YIJIOB.

IIpuMeHATDb MOTy4YeHHbIe 3HAaHUSI U YMEHUS TIPU
pelleHnH MPaKTUUeCKUX 3a/au.

3HaKOMHUTBCA C UCTOPHeH Pa3BUTHS TeOMeTpUr
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YT/bl B OKPY>KHOCTH.
BnucaHHble v
OIMCaHHbIe
YEeThIPeXYTOJIbHUKHU.
KacarenbHeble

K OKPY>KHOCTH.
Kacanue okpy>kHOCTEU

13

BrniucanHbie u
LIeHTpa/lbHbIe YIJIbI,
YTOJI MEXIY
KacaTe/JbHOUN U
XOP/0M.

YTIBI MEXIY
XOpJaMu 1
CeKYLLMMH.
BrniucanHbie u
OIMCaHHbIE
YeTbIPEXYT O/IbHUKHY,
WX TIPU3HAKU U
CBOMCTBaA.
[IprimeHeHue 3TUX
CBOMCTB

TIpY peLleHur
reoMeTpU4eCcKuX
3a71ay.

B3anmHoe
pacrioioykeHue JByX
OKDY>KHOCTEH,
o011ve KacaTebHbIe.
Kacanwne
OKDY>KHOCTeH

dopMy/TMPOBAaTh OCHOBHBIE OMNpe/e/IeHNs], CBSI3aHHbIE

C yrJlamH B KpyTe (BMUCAHHbBIN YTOJ1, LIEHTPaJbHBIU YTO).
HaxoauTh BnivicaHHbIe yTJIbl, ONUPAIOLHECS Ha OJTHY
YTy, BBIYMCIATD YTkl C IOMOII[BI0 TEOPEMBI O
BIMCAHHBIX YIJ/IaX, TEOPEMBI O BIIMCAHHOM
YEeTBhIPEXYTOJIbHUKE, TEOPEMBI O LIEHTPAJIbHOM YTJIe.
HccnepoBarhb, B TOM YKC/ie C MOMOIIBIO IA(PPOBBIX
pPecypCoB, BIIMCAHHbIE Y OMMCAHHbIE UeThIPEXYTO/TbHUKU,
BbIBOJUTh X CBOMCTBA U MPU3HAKHU.

Hcnonb30BaTh 5TH CBOMCTBA W TIPU3HAKU TPU
pelleHnH 3a7au
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[ToBTOpEHue,
000011]eH1e 3HAHUH

IToBTOpEHUe
OCHOBHBIX TTOHSITUI
Y MeTOJI0B KypCOB 7
U 8 K/1accoB,
000011[eH1e 3HAHUI

Pemarth 3aiauM Ha IOBTOPEeHUeE, WITIOCTPUPYIOLLIVe
CBSI3U MEX/ly Pa3/IMUHbIMU YaCTSIMU Kypca

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68
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9 K/TACC

O IMMPpOM3BEAEHNU

HaunmenoBanue KoymuectBo OcHoBHOE OcHOBHbIE BU/IbI [ieSITeTbHOCTU 00yJaroluXcs
pasziesna (Tembl) YyacoB cofiep>kaHue
Kypca

TpuroHomeTpus. 16 Ornipenenenuve dopmy/IMpoOBaTh ONpee/1eHUsi TPUTOHOMETPUUECKUX

TeopeMbl KOCUHYCOB U TPUTOHOMETPUUECKUX | (DYHKIMIM TYIIBIX U TIPSMBIX yTJIOB.

CUHYCOB. ¢yHKumii yriioB ot 0° | BuIBOAMTH TeOpeMy KOCUHYCOB U TeOpeMy

PellieHne TpeyronsHUKOB 110 180°. dopmyibI CUHYCOB (C pafinyCOM ONMCAHHOU OKPYKHOCTH).
TIpUBE/IEHUSI. BoiBoguTh (hopMyJibl /11 BBIYUC/IeHMS T/I0LIa/ied
Teopema C CN0/Ib30BaHUEM TeopeM TPUroHoMmerpuu (popmysna
KOCHHYCOB, TeopeMa T/IOIA/IA TPEYTOJIbHUKA Uepe3 [IBe CTOPOHBI U YTOJT MEXY
CHHYCOB. HUMH, (hOpMYyJia TIOLIAAUN UeThIPEXYTOIbHUKA Yepe3 ero
PerieHuie JIMaroHav ¥ YOI MEXAY HAUMM).
TPEeYyroJ/IbHUKOB. PemaThb TpeyrobHUKH.
[IpakTrueckoe Pelmath rpaktrueckue 3aauu, CBOASLIMECS
TIpUMEeHeHHe K HaXOXXIEeHUIO Pa3/IMYHbIX 3JIEMEHTOB TPEYrO/IbHUKA
JIOKa3aHHbIX
TeopeM

[Tpeo6pa3oBaHue 10 [TonsiTre OcBauBaTh NOHATHE ITpeobpa3oBaHUs MO00us.

no/106usi. MeTpryeckue ) HccnepoBaTh OTHOIIIEHYE TMHEUHBIX 3/IEMEHTOB (PUryp

COOTHOIIIeHUST ripeobpa3oBaHUM TIpu npeoOpa3oBaHUM MO[00MS.

B OKPY>KHOCTH noJ00usl. HaxoauTh TiprMepbl MIOZI00Ms B OKpY KaroIei
CoOTBeTCTBEHHBIE JIeICTBUTEJIbHOCTH.
3J/IeMeHThI TIOZI0OHBIX BbIBOMTH METPUYECKHE COOTHOIIEHUS MEXY
¢duryp. OTpe3KaMH XOpJ, CeKYIIHUX U KacaTelbHbIX C
Teopema WCTI0/Th30BaHHEM BITMCAHHBIX YTJIOB U TTO00HBIX

TPpeyIroJIbHUKOB.
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OTPEe3KOB XOp/,
TeopeMa

PemaTth reomeTpuyeckyie 3aJjauu v 3a/laud U3
peaylbHOM JKHU3HHU C UCTIOTh30BaHUEM ITOZ00HBIX
TPEYTrO/TIbHUKOB
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0 [poV3BeJeHUU
OTPEe3KOB CeKYIUX,
TeopeMa o
KBazipare
KacaTe/lbHOU.
IIpumenenue

B pelLleHnH
reoMeTprUYeCcKUx

3a7au

BekTopsbl

12

Onpenenenve
BEKTOPOB,
C/I0’KeHUe U
BbIUWTaHHE
BEKTOPOB,
YMHO>KEeHHe BeKTOpa
Ha YKMCJIO.
®du3ruecKuil u
reoMeTpUYeCKUmn
CMBICJI BEKTOPOB.
Pasznoxenue
BEKTOpa M0 JAByM
HEKOJIJIMHeapHbIM
BEKTOpaM.
KoopuHaTe!
BEKTOpa.
CkasnsipHoe
TIpov3Be/IeHHe
BEKTOPOB, €ro

Hcnonb30BaTh BEeKTOPHI KaK HarpaB/ieHHbIE

OTpe3KH, HCC/Iel0BaTh reOMeTpUuecKuii
(nepemenienve) v (hu3rUeCKu (CuIa) CMbIC/IbI
BEKTOPOB.

3HaTh omnpe/ie/ieHHsi CYMMbI M Pa3HOCTU BEKTOPOB,
YMHOXXEHUSI BEKTOpa Ha YMCJ/I0, HCC/Ie/I0BaTh
reoMeTpUUYeCKUN U (PU3UUeCKUM CMBIC/IbI 3TUX OTeparjui.
PemaTth reomeTpuueckye 3aJjauM C UCIIOb30BaHUEM
BEKTODOB.

PackniaabiBaTh BEKTOP M0 JBYM

HEKOJIJTMHeapHbIM BEKTOpaM.

M cnob30BaTh CKaJISIpHOE MPOM3Be/IeHUe BEKTOPOB,
BBIBOJAUTH €0 OCHOBHbIE CBOMCTBA.

BbIYUC/IATBL CYMMY, Pa3HOCTh U CKa/ISIPHOE MPOU3Be/IeHHe
BEKTOPOB B KOODJMHATaXx.

IIpuMeHSATH CKasipHOe MPou3Be/ieHre ISl HaX0XKeHHs
JUTUH U YTJIOB
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TIpYMeHeHre
ISt
HaXOXKIEeHUs
[JIVH U YTJI0B.
Pemnrenue 3aau
C TIOMOLL|bIO
BEKTOPOB.

[IpumMeHeHVe BEKTOPOB

JJ1s pelleHust 3a/ja4
$U3nKH

IlekapTOBbI KOOpAWHATHI
Ha TJIOCKOCTH

JJekapToBbI
KOODZWHATHI
TOUEK Ha
IIJIOCKOCTH.
YpaBHeHue
TMIPSIMOM.
YpaBHeHue
OKPY>KHOCTH.
KoopauHaTel
TOUEK MepeceueHust
OKPY>KHOCTHU U
TIPSIMOM.

Meton KoOpAUHAT
TIpY peLleHur
reoMeTpu4YeCcKux

3aja4,

MPakKTUYEeCKHUX 3d4a4

OcBauBaThb NMOHATHE MPSIMOYTO/IbHOM CUCTEMBbI
KOOpJWHAT, eKapTOBbIX KOOPAUHAT TOUKHU.

BbIBOAMTB ypaBHeHUe TIPSIMOW U OKPY)KHOCTU. BbIfenfaThb
TIOJIHBIN KBa/IpaT /1Jis HaXO0K/JeHUsl LeHTpa U pajuyca
OKPY>KHOCTH T10 €€ ypaBHEHUIO.

PemiaTh 3a/jauM Ha HaXOX/leHHe TOYEK MepeceyeHus
MIPSIMBIX U OKPY>KHOCTeH C MOMOLL[bI0 MeTO/la KOOpZAUHAT.
Hcnob30BaTh CBOMCTBA YIJIOBOTO KO3 (UieHTa mpsMoiu
TIpU pellieHny 3a/iay, [/1s1 orpe/iesieHUs pacrioioyKeHust
TIPSIMOM.

IIpuMeHSTb KOOD/JMHATbI TIPU pellieHnH TeOMeTpUUYeCcKuX
Y TIPAaKTUYeCKHUX 3ajiad, JJ1si IOCTPOeHUs] MaTeMaTUueCKuX
Mo/iesield peasibHbIX 3a/iau («MeTO/] KOOP/IUHAT»).
ITo1b30BaThCA /1151 TTIOCTPOEHUS U MCC/Ie[JOBaHUMN
L[M(POBLIMU peCypCaMH.

3HAaKOMMTBCA C MCTOPHel Pa3BUTHSI TeOMEeTPUU
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[IpaBU/IBHBIE [IpaBU/IbHBIE dopmy/MpoBaTh Onpe/ie/ieHre MPaBUIbHBIX
MHOT'OyTO/TbHUKU. MHOTOYTOJTbHUKH. MHOT'OYTO/IbHUKOB, HAX0/JUTh UX 3/IEMEHTHI.
[ mHa OKpy>KHOCTH Yucno . dnuHa ITosib30BaTbLCA MOHATHEM [JIMHBI OKPY>KHOCTH, BBeEHHbIM
Y TIJIOLIA/Ib KpYyTa. OKDY>KHOCTH, IyTH C TOMOILIBIO MPaBUIbHBIX MHOTOYTOJIbHUKOB, ONpe/ie/IfTh
Boruncienue nuiomazien OKDY’KHOCTH. YUCJIO T, JJIMHY AYTU Y PajJuaHHYI0 Mepy yrJa.
PagvanHas IIpoBoauTh Mepexoy OT paJlMaHHOM MephI yIJia
Mepa yra. K I'PaJyCHOM 1 Ha060POT.
[Tnowanab Kpyra, OnpejenaTkb I10AAb KpyTa.
CeKTopa, BoiBoguTh (hopmyJibl (B rpaZlyCHOM U paiIuaHHOM
CerMeHTa Mepe) /i IJIVH AYT, TJIoNjaJied CEKTOPOB U CETMEHTOB.
Bb1uncaaTh nouaau Guryp, BKIOUarOLUX
371eMeHThI OKPY>KHOCTHU (Kpyra).
HaxoauTh mIoIaiv B 3aJjauax peaabHOU KU3HU
[IBY>KeHHs TJIOCKOCTH [Tonsitue o Pa3b6uparnb TIPUMEDBI, WJUTFOCTPUPYIOLLTEe
JIBIDKEHUU TIOHSITUS JIBMKEHUSI.
TJIOCKOCTH. dopmy/MpoBaTh orpezeseHUst rapasuie/lbHOrO
[TapanienbHbINA repeHoca, MOBOPOTa U 0CeBOM CUMMeTpHU. BbIBOgUTH 1X
TepeHoc, CBOKMCTBA, HAXO/JUTh HEMO/BM)KHbIE TOUKHU.
TIOBOPOT HaxoauTh LIEHTPbI MU OC CUMMETPUK MPOCTEUILNX
[IpumeHeHue ¢uryp. [IpuMeHATH NapassiebHbIN TTIePEHOC U

TIPU pellieHrH 3aziau

CMMMETPHMIO TIPU pelleHnY TeOMeTPUYeCKrX 3a/ayu
(pa3bupats ripumMepsl). icnmosib30BaTh [jist TOCTPOEHUS
Y MCC/IeI0BaHNN LI(PPOBbIE peCcypChl

IloBTOpEHUE,
0000111eHMe,
cUCTemMaTH3aLys 3HaHUM

IloBTOpEHue
OCHOBHbBIX TTOHATUN
u

OnepupoBaTh NOHATUAMU: (QUTYpa, TOUKA, MPsIMasi, yroJ,
MHOT'OYTOJIbHUK, paBHOOEIpeHHbIN Y PABHOCTOPOHHUM
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MeTO/I0B KypCOB 7—9
KJIaCCOB,
0000111eHIE U
cucTemMaTu3aLus
3HaHUM.
[IpocTrenie
reoMeTpuYeCcKue
(Urypsl U UX
CBOMCTBaA.
N3mepenue
reoMeTpu4YecKux
BeJINUVH.
TpeyrosbHUKWU.
[TapasienbHbIe U
TiepreH/IMKY/IsSIpHbIe
TIpsIMBbIE.
OKpYy>KHOCTBb U
KpYT.
['eomeTpuueckue
TIOCTPOEHUS. YTJIbl
B OKPY’>KHOCTH.
BriicanHble u
OMnuCaHHbIe
OKDY’KHOCTH
MHOTOYTOJ/TbHAKOB.
IIpsamas u
OKPY>KHOCTb.
YeTbIpEXYTO/IbHUKMU.

TPeyroJIbHUKH, PSMOYTO/IbHBIM TPEYTOIbHUK, Me/IiaHa,
OriccekTpuca U BbICOTa TPeYroJyibHUKA, Napasiiesiorpamm,
poMO, MPSIMOYTO/TBHUK, KBaJpaT, Tparelusi; OKPYy>KHOCTh,
KacaTeJibHasi; paBeHCTBO U 1ofjobue ¢uryp,
TPeyroJIbHUKOB; Mapasijie/IbHOCThb Y MePHeHIUKY/ISIPHOCTb
TIPSIMBIX, YTOJT MEXKJY MPSMbIMHA, CUMMETDPUS
OTHOCHTEbHO TOUYKHU U MIPSIMOW; [I/TMHA, pacCTOsTHUE,
BeJIMUMHA YI71a, [/I01a b, IEPUMETP.

Ncnonb3oBars (opMyJIbl: epuMeTpa U MJIoMmaau
MHOTOYT'OJIbHUKOB, JJIMHbI OKPY>KHOCTH U TIIOLAZN KPyTa,
00bEMa NPSIMOYTOILHOTO Tapasiieenuriesia.
OnepupoBaTh NOHATUAMM: MPSIMOYTO/IbHAS CUCTEMA
KOOp/IMHAT, BEKTOP; UCI0/Ib30BaTh 3TH MOHITUS /IS
Tipe/iCTaB/IeHUs] JaHHbIX U pellleHust 3aJjay, B TOM

YuC/e U3 APyruxX yueOHbIX TPeiMeTOB.

PeraTh 3a/jauM Ha IOBTOPEHME OCHOBHBIX MOHSATUM,
W/UTFOCTPALIAIO CBSI3eM MeXX/ly Pa3/IMUHbIMU YaCTSIMU
Kypca. BeidOupaTs MeTop /15 pellieHus 3afiau.

PernaTth 3afauM 13 MOBCeHEBHOW YKU3HU
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BriucanHbie
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Y OMMCaHHbIe
YeThIPeXyTro/IbHUKHU.
Teopema I1udaropa
Y Havasa
TPUTOHOMETPUU.
Pertierue o0IIux
TPEeYroJIbHUKOB.
IIpaBunibHEBIE
MHOTOYTO/TbHUKH.
ITpeoOpa3oBanus
TIJIOCKOCTH.

[ BIKeHus.
[Tomobue.
Cummertpus.
[Lowab.
Berurciienue
TUIOLLA/IeH.
[Tnoraau og06HbIX
¢uryp.

[lekapTOBbI
KOOD/IMHATHI

Ha IJIOCKOCTH.
BexkTopsbl

Ha IJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I10
I[TPOI'PAMME

68
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OEJEPAJIBHAAA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb 1 CTATUCTHUKA» B 7-9 KITACCAX

ITOACHUTE/IbHASA 3AIINCKA

B coBpemeHHOM IM(GPOBOM MHpe BePOSATHOCTb U CTAaTHUCTUKA MPHUOOpeTaroT BCE
OOJIBIITYI0 3HAUMMOCTb, KaK C TOUKW 3peHUs TTPAKTUUECKUX TIPUIOXKEeHUM, TaK U UX POJU
B 00Opa3oBaHuH, He0OXOAUMOM KaXK/JoMy uesioBeKy. Bo3pacTaet uucio ripodeccuii, ipu
OB/IaJIeHUd KOTOpPbIMH TpeOyeTcss xopomias 0a3oBas TIOATOTOBKA B  001acTH
BEPOSITHOCTU M CTAaTUCTUKH, TaKasl MOJTOTOBKA BakKHA [ijisl MPOAOJDKeHHs1 00pa3oBaHuUs
WIS yCTeLHOW Mpo¢eCCUOHaNTbHOW Kapbephl.

Kaxxzpiii yesioBeK MOCTOSIHHO MPUHMMAET PelleHus] HA OCHOBE UMEIOLLUXCS Y Hero
JaHHbIX. A 711 0O0OCHOBAHHOTO TIPUHSITUS peIlleHHs] B YC/IOBUSIX HeJOCTaTKa WU
n30biTKa UHGbOpMalMK HeoOXOAUMO B TOM UKCAe XOpOILIO CPOPMUPOBAHHOE
BEPOSITHOCTHOE M CTaTUCTUUECKOe MbILLIeHHE.

VIMeHHO TI03TOMY OCTPO BCTaja He0OXOAUMOCTb C(HOPMHUPOBaTh Y 00yUarOIIUXCS
(YHKIMOHABHYI0 TPaMOTHOCTh, BK/IIOUAIOIIyI0 B Cce0si B KauecTBe HeOTbeMJieMOn
COCTaBJISAIOIIEN yMeHUe BOCIPUHUMAaTh M KPUTHUYECKU aHa/IM3UpPOBaTh WUH(MOPMALUIO,
Npe/ICTaB/AeHHYI0 B pa3/IMUHbIX (JOpMax, TOHUMAaTb BEPOSITHOCTHBIM XapaKTep MHOTMX
peasibHbIX TPOLIECCOB U 3aBUCHMMOCTe, MPOM3BOAUTL TPOCTeIle BepOSTHOCTHBIE
PaCYETHL.

3HaKOMCTBO B yueOHOM Kypce C OCHOBHBIMU TpUHLUMAMU cOopa, aHanu3a |
TIpeJCTaB/eHUsT JAHHBIX W3 pa3/UuHbIX Ccdep >KU3HU 0O0IIecTBa M TOCYAApCTBa
rpuobirjaeT oOydaronuxcss K  00IIecTBeHHbIM HHTepecaM. V3yueHuWe OCHOB
KOMOWHATODUKM pa3BMBaeT HABBIKM OpraHu3aluy Tepebopa u TMofAcuéTa uMC/Ia
BapMaHTOB, B TOM UuC/ie B MPUKIAAHbIX 3aJadyax. 3HAKOMCTBO C OCHOBaMH Te€OPUU
rpadoB €O37aéT MaTemMaTHUeCKuM (QyHAaMeHT /i (OPMUPOBAHUS KOMIIETEHLIUIB
obnacti WHPOPMATUKKU U IUGPOBLIX TexXHOJMOTHUW. [IpyU MU3yueHWUM CTaTUCTUKU U
BePOSITHOCTU 00o0raIaiTcs mnpefcTaBieHdss 00ydyarolMxcsi O COBpPeMeHHOM KapTHHe
MHUpa U MeTo/lax ero UccjaefoBaHusi, (POPMUpPYyeTCs TTOHWUMaHWe POJId CTaTUCTHKU Kak
WCTOUYHMKA COLMaTbHO 3HAuMMOM WH(pOPMalMX W  3aK/IaJbIBAalOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIILJIEHUSI.

B cooTBeTCTBUM C JAaHHLIMU LIeJISIMU B CTPYKTYpe MporpaMMbl yueOGHOTO Kypca
«BeposiTHOCTh M CTaTUCTUKa» OCHOBHOTO 0011jeTo 00pa30BaHust Bbl/je/IeHbl Cielytoliyie
cojlep>KaTe/ibHO-MeTo/iuueckue JUHUU: «[IpeficTaBieHre [aHHBIX M OMMCaTe/bHas
CTaTUCTHKa», «BeposaTHOCTBb», «DjieMeHTbl KOMOWHATOpUKW», «BBelieHHe B TeOpHIO
rpadoB».

Copepxxanve nuHuM «[lpencTaByieHue [aHHBIX W oOMMcCaTelbHAasi CTAaTUCTUKa»
CJTY>KUT OCHOBOM /7151 (HOPMHUPOBAHMS HaBLIKOB paboThl C MH(OpMalMeii: OT UTeHUsI U
VHTepripeTaliui WHGOpMalliy, TpeJCcTaB/ieHHOW B Tab/uijaX, Ha [JdarpaMMax u
rpadukax, 1o cbopa, TpeAcTaB/ieHUs U aHa/IM3a JaHHBIX C UCT0/Ib30BaHUEM
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CTaTUCTUYECKUX XapaKTepUCTUK CpeJHUX U paccerBaHus. Paboras c JaHHBIMH,
oOyuarolfecsi yd4arcs CUATbIBaTh W WHTEpPIIPeTUPOBAaTh [JaHHbIE, BbIBUTATH,
apryMeHTUpOBaTb U KPUTUKOBaThb IIPOCTEMIIME THUIOTe3bl, Pa3MbIUUISThL Haj
(dakTOopamMM, BBI3bIBAKOIIMMH W3MEHUHMBOCTb, U OlLIEHMBaTb WX BJ/MSHUE Ha
paccMaTprBaeMble BeJIMUMHBI U TTPOLIECCHI.

VHTyuTMBHOE TIpe/iCTaBleHWe O CAydyalHOM W3MEHUYMBOCTH, WCC/Ie/l0BaHUe
3aKOHOMEPHOCTeW U TeHJEeHLIMM CTaHOBUTCSI MOTUBHPYIOIIEHM OCHOBOW [JIs1 M3y4YeHUs
TeOPUU BEPOSITHOCTEM. bosbllioe 3HaUeHre UMer0T TIpakKTUYeCcKre 3a/laHus, B YaCTHOCTH
OMBITHI C K/IACCUUeCKMMU BEPOSITHOCTHBIMU MOZE/ISIMHU.

[ToHsiTHe BEPOSITHOCTH BBOAUTCS Kak Mepa TpaBAomnojo0us c/iydaliHOrO COObITUS.
[Tpu u3yuenny yuebHOTO Kypca obydaroiyecsi 3HaKOMSITCS C TIPOCTEUIITMMHU MeTO[laMu
BBIUMC/IEHHS BEpPOSITHOCTEeM B CJy4allHBbIX 3SKCIepUMeHTaXx C pPaBHOBO3MO)KHBIMU
3/IeMeHTapHbIMHA MCXO/IJaMH, BEPOSITHOCTHBIMU 3aKOHaMH, TO3BOJISIOIIMMU CTaBUTh U
peiiath 6osiee C/I0XKHBbIE 3a/lau. B yueOHBIN KypC BXOAT Haya/ibHbIe TIpe/iCTaBIeHUs
O CJIyYalHbIX BEeJIMUMHAX U UX UYMC/IOBBIX XapaKTepPUCTUKAX.

B pamkax yyeOHOro Kypca OCYIIeCTB/SIETCS 3HAKOMCTBO OOYyuaroIuxcsic
MHOXeCTBAMM U OCHOBHBIMH ONepalusiIMA HaJ, MHOXXeCTBaMM, DPacCMaTpUBAKOTCSA
MpUMepbl TIDUMEHEHUsT [Ji peLleHUs] 3a/lau, a TakKe WCIO0Jb30BaHUS B APYTUX
MaTeMaTUUeCKHX KypcaX U yueOHbIX Ipe/iMeTax.

B 7-9 kmaccax wusyudaeTcsi y4yeOHbIM Kypc «BeposiTHOCTb M CTaTUCTUKa», B
KOTOPbIM BXOAT paszeinbl: «[IpefcTaBneHre JaHHBIX M OMMcaTe/bHasi CTaTUCTHKAa»,
«BeposiTHOCTB», «D/1eMeHTbl KOMOMHATOPUKW», «BBeJieHre B TeOpUio rpadoB».

OO01ijee yKMc/0 YacoB, PeKOMEHJOBAHHBIX [/l U3yueHUsi yueOHOro Kypca
«BeposTHOCTh M cTaTuCTHKa», — 102 uaca: B 7 kimacce — 34 uvaca (1 yac B Hejesto),
B 8 kstacce — 34 uvaca (1 yac B HeJient0), B 9 kiacce — 34 yaca (1 uac B HeZiesnt0).

COJEPXAHUHE
OBYYEHMUA 7 K/IACC

[TpesncraByieHue JaHHbIX B BUjle Tab/uil, Auarpamm, rpadukoB. 3arioHeHUe
Tab/IN1], UTeHHe M TIOCTPOeHHe AvarpaMM (CTOOMKOBBIX (CTONOYATHIX) U KPYTOBBIX).
UrteHue rpaMKoB peasibHbIX MpoLeccoB. V3BneueHre UHGOpPMaLMU U3 JUarpamm U
TabJIULI, MCTI0Mb30BaHKe U UHTEePIIpeTalys JaHHbIX.

OnucarenbHasi CTaTUCTUKA: CcpefHee apupMeTHUecKoe, Me[uaHa, pa3max,
HauOo/bIllee ¥ HaWMeHbIllee 3HAUeHUsT Habopa UHCIOBBIX [JlJaHHBIX. [IpUMepsl
C/Ty4aliHOM U3MEHUMBOCTH.

CryuaiiHbIf SKCrieprMeHT (OITBIT) M C/Ty4aiiHoe coObITHe. BeposiTHOCTb M yacToTa.
PoJib MasioBepOSITHBIX U TIPAaKTUUECKU JOCTOBEPHBIX COOBITHM B MPUPOJE U B 00I1leCTBe.
MoHeTa v urpasibHasi KOCTb B TEOPUM BEPOSITHOCTEM.

I'pad, BepiHa, pebpo. CremneHb BepimHbL. Uncio pébep ¥ cymmapHasi CTeTieHb
BepivH. [IpezacraBienue o cBsisHocTy rpada. Llermu v uknbl. [Tyt B rpadax. O6xon
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rpada (sisiepoB 1yTh). [IpeacraBneHre o6 opueHTUpOBaHHOM Tpade. PelileHue 3amau
C MOMOI1bIO TpadoB.

8 KJIACC

[IpencraBiieHNe JAaHHBIX B BUZie TabJUI], JUarpaMM, TpadrKoB.

MHOXeCTBO, 37IEeMEHT MHOXKeCTBa, MOAMHOXKeCTBO. Ornepauuu Haji, MHOXKeCTBaMU:
o0beHeHUe, TiepeceueHue, AorosiHeHHe. CBOMCTBA orepalyid Haji MHOKeCTBaMU:
repeMeCTUTe/IbHOe, coueTaTe/lbHOe, paclipeie/Mre/bHOe, BKIOUeHUs. Vcronb30BaHye
rparueckoro Tipe/iCTaB/Je€HUs] MHOXXECTB [IJI1 OINWCAHWSl peaslbHbIX MPOLIECCOB U
SIBJIEHWU, TIPU PelleHrH 3a/au.

N3mepenve paccewBaHusi [JaHHbIX. Jlucriepcuss W CTaHJApTHOE OTKJIOHEHUe
YKMC/IOBBIX HAOOPOB. /luarpaMMa paccerBaHUsl.

OneMeHTapHbIe COOBITHSI C/TydyaiiHOrO ombiTa. CydaiiHble cOOBITHS. BeposiTHOCTH
cobpiThii. OMbIThI C PaBHOBO3MOKHBIMU 3/IeMEHTapHbIMU COObITHSIMU. CilydaiHbIMI
BbIOOD. CBsI3b MEXKAY Ma/IOBEPOSITHBIMUA M TIPAKTHYECKU AOCTOBEPHBIMH COOBITUSIMU
B TIpHpo/e, 00I1lecTBe U HayKe.

HepeBo. CBOKMCTBa JepeBbeB: €IWHCTBEHHOCTb MYTH, CYLECTBOBaHWE BUCSYEH
BEpILMHBI, CBSI3b MEXY UMC/IOM BepLIMH W 4ucjioMm pébep. [IpaBuio yMHOXeHWUS.
Perienue 3ajau c nomoinbto rpagos.

[TpotuBoIIONOKHBIE COOBITHUS. [Juarpamma JOiinepa. O0beHEHWE U TIepeceueHre
cobpiTuii. HecoBmecTHble coObITHsS. PopMysia CIOXKeHWs] BepOSITHOCTEeH. Y C/0BHas
BEpPOSATHOCTh. [lpaBUno ymHOKeHHs. He3saBucumble coObiTus. IlpeacTaBiieHue
5KCIIepUMeHTa B BHUJe JepeBa. PellleHuWe 3a7au Ha HaxOXK[eHUE BepOSITHOCTEU
C MOMOLLBIO JilepeBa C/Iy4anHOr0 S5KCepUMeHTa, Auarpamm Jusiepa.

9 K/TACC

[IpencraBneHuve AaHHBIX B BUe Tab/iuil, guarpamm, rpadykoB, WHTepIIpeTalys
JlaHHBIX. YTeHue U TTocTpoeHre Tab/iuil, AuarpaMM, TpaUKoB 10 peanbHbIM JJaHHBIM.

[TepectaHoBkU UM (akTopyas. CoueTaHuss W UYUCJIO COueTaHWM. TpeyrosbHUK
[Tackass. PertieHue 3a/jau C UCIOb30BaHWEM KOMOWHATOPUKHU.

l'eomeTprueckasi BeposiTHOCTb. CydaiiHbIii BBIOOD TOUKM U3 (GUIYphl Ha
TJIOCKOCTH, U3 OTPe3Ka U U3 AYTY OKPY>KHOCTH.

Wcnbitanne. Ycnex u Heyjaua. Cepusi UCHbITaHUM [0 mepBoro ycrexa. Cepus
vcnbiTaHui bepHyuii. BepositTHOCTH COOBITHI B CEPUM UCTIbITaHUY bepHy/UIH.

CnyyaiiHass Be/JWUMHA W pacripefie/ieHde BeposITHOCTeW. MaremaTuueckoe
oXuzaHue U aucrnepcusi. [Ipumepsl MaTeMaTUUeCKOrO OXKUJAHUSI KaK TeOpPeTUYecKOro
Cpe/IHEr0 3HaueHUs BeJIMUYMHBI. MaTeMaTudeckoe OKWJlaHWe W AUCIIePCUsi CTydyalHOU
BeJINUMHBI «YUCJIO YCIIeXO0B B CEPUU UCTIBITAHUM bepHymm».

[ToHsATHE O 3aKOHe OOJBIINX urcesl. Mi3MepeHre BepOSITHOCTe! C TIOMOII[bIO YaCToOT.
Ponb 1 3HaUeHHe 3aKOHA OOJIBIIINX UHCes B IPUPO/ie U 00IecTse.
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INIPEAMETHBIE PE3YJ/IbTATBI

[TpemMeTHBIE pe3y/bTaThl OCBOEHHS IIPOrpaMMbl y4eOHOrO Kypca K KOHITY
o0OyueHusi B 7 KJ1acce:

YuraTth uH(OpPMaIMIO, TIpe/CTaBleHHy0 B Tabnuijax, Ha [AWarpaMmax,
Mpe/ICTaBNSATh JaHHble B BHe TabOMMIl, CTPOUTH JAWAarpamMMmbl (CTOJIOMKOBBIE
(cronbuaTkie) ¥ KpyTroBbie) M0 MacCHBaM 3HAUeHU.

OnuchiBaTh ¥ UHTEPIPETUPOBATh peasibHble YUC/IOBbIE /TaHHbIE, MPe/ICTaBIeHHbIE
B Tab/MI[aX, Ha AMarpaMMax, rpadukax.

Wcnonb3oBaTh 4151 ONMCaHUS IaHHBIX CTaTUCTUUECKHEe XapaKTepUCTUKU: Cpe/lHee
apumMeTrueckoe, MeZiiaHa, HauOO/bIlIee ¥ HAUMeHbIIlee 3HaUeHHs1, pa3Max.

NMeTb mpejcTaBieHWe O CJy4alHOW W3MEHUYMBOCTM Ha TIpUMepax LieH,
bu3nUecKuX Be/IMUMH, AHTPOMOMETPUUYECKUX [JaHHBIX, WMeThb TMpeJiCTaB/leHrue o
CTaTUCTAYECKOU YCTOMYUBOCTH.

[TpemMeTHBIE pe3yabTaThl OCBOEHHWS IIPOrpaMMbl y4eOHOrO Kypca K KOHITY
oOyueHus B 8 K/acce:

Vi3BriekaTh ¥ TIpeoOpa3oBbiBaTh WHGMOPMALIMIO, MPEeZCTaB/IeHHYI0 B BHe Tab/uil,
Juarpamm, rpaduKoB, Mpe/ICTaB/IsATh JaHHbIe B BUe Tabuil, Auarpamm, rpadukos.

OnucbiBaTh [aHHbIE C TIOMOIBIO CTaTUCTUYECKUX TIOKas3aTesen: CpefHUxX
3HaueHWM U Mep paccerBaHUs (pa3Max, AUCTIePCHUSl U CTaHIapTHOEe OTKJIOHEHHE).

HaxofuTh 4aCTOTbI YMC/OBBIX 3HAUEHUM U YaCTOTHI COOBITHH, B TOM UHC/e TI0
pe3y/ibTaTaM U3MepeHui U HabTIoieHUM.

HaxoguTh BepoOSITHOCTH C/Iy4aliHBIX COOBITUH B OIbITaX, 3Has BepPOSITHOCTU
3/IeMeHTapHbIX COOLITHI, B TOM YKCJ/Ie B OMbITaX C PABHOBO3MOYXHBIMHU 3/1eMeHTapHbIMU
COOBITHSIMU.

Wcnonb3oBaTh rpaduyeckre MOJeNU: [IepeBO  CIYyUYalHOrO SKCIePUMEHTa,
JlrarpaMMbl Dijiepa, YMCI0Bast MpsiMast.

OrneprpoBaTh NOHITUSIMU: MHOKeCTBO, MO/IMHOKECTBO, BBITIOJIHAThL OMepaliyd Haj
MHOKeCcTBaMu: 00befiiHeHUe, TiepeceueHue, [OMOJHEeHUe, TIePeunc/IsTb 3/eMeHThI
MHO>XeCTB, MPUMEHSITb CBOMCTBA MHOKECTB.

Wcnonb3oBaTh rpadrueckoe npeicTaBieHue MHOKECTB U CBSI3ed MeXAy HUMU JJ1sT
OTMCaHUs TIPOLIeCCOB U SIBJIEHUM, B TOM UMCJIe TIPU PellieHUH 3a7jau U3 APYTUX yueOHbIX
rpegMeTOB U KypCOB.

[TpemMeTHBIe pe3yabTaThl OCBOEHHWS IIPOrpaMMbl y4eOHOTO Kypca K KOHITY
oOyueHus B 9 Kiacce:

W3BnekaTh U mipeoOpa3oBbIBaTh MH(OPMALMIO, TIPeACTaBIeHHYI) B pa3/UYHbBIX
WUCTOYHMKAX B BHje Tabsui], Auarpamm, rpadukoB, TNpeJCTaB/sATh AAHHbIE B BH7E
TabmiLl, Ararpamm, rpadyKoB.
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PerlaTh  3a/lauM = OpPraHM30BaHHBIM  1epebOpOM  BapHaHTOB, a  TakKXe
C MCTI0/Tb30BaHNEM KOMOMHATOPHBIX TTPABHI U METOZIOB.

W crosb30BaTh onucaTe/bHble XapaKTePUCTHUKH /I/IsI MACCUBOB UHC/IOBBIX JJaHHBIX,
B TOM UKCJIe CpeZiHMe 3HaUeHUsI U Mepbl paCCeMBaHMUSI.

HaxoauTh 4acCTOTHI 3HAUEHWW M YaCTOThI COOLITHS, B TOM UHC/e TIO/Ib3YsCh
pe3y/ibTaTaMH MMPOBe/IEHHBIX U3MePeHUM U HaOJIroIeHuU .

HaxoauTh BepOSITHOCTUA CAy4YalHBIX COOBITHI B M3yUEeHHBIX OIbITaX, B TOM UHCJIe
B OMBITaX C PABHOBO3MO>KHBIMU 3/IEMEHTAPHBIMH COOBITUSMH, B CEPHSIX HCITLITAHUM
[l0 TIePBOTO yCIiexa, B CepusiX UCTbITaHUU bepHysu.

ViMeThb mipeiCTaB/Ie€HKE O CJIy4aliHOUW BeJIMUMHE U O pacrpeie/ieHUU BePOSITHOCTEH.

ViMeTp TIpe/CcTaB/ieHWe O 3aKOHe OOJBIIMX UHMCe/l KaK O IIPOsB/IEHUH

3aKOHOMEPHOCTH B CJIyYaiHOW M3MEHUYHMBOCTH U O POJIM 3aKOHA OOJIBIIIMX YMCesl
B TIPUpO/ie U 00IIIeCTBe.
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TEMATUYECKOE IVNTAHUPOBAHUE

7 KJIACC
HanmeHoBaHue KomuuectBo OcHOBHOe cofiep)kaHue OcHOBHbBIE BUJBI AeSITeTHHOCTH 00yJarouXCs
pasjiena (Tembl) 4yacoB
Kypca
[IpencraBneHue JaHHBIX 7 [IpencraBnieHue JaHHBIX OcBauBaTh CIIOCOOBI TTPE/ICTABIEHUS

B Tabmmiiax. [TpakTrueckue
BBIUHC/IEHUS TI0
TabIMUHBIM JIAHHBIM.
N3Bneuenue u
WHTeprpeTaryst TabJMUHbIX
naHHbIX. [IpakTHyeckas
pabora «TabuiibI».
['pacduueckoe
Tipe/iCTaB/ieHHe

JAHHBIX B BU/E

KPYTOBBIX,

CTOJTOMKOBBIX
(cTo/1GuUaThIX) AMATPAMM.
UreHue ¥ moCTpoeHue
Avarpamm.

ITpumeps!
JemMorpaduueckux
JarpaMM.

[TpakTrueckasi pabora
«/lnarpaMmmbI»

CTaTUCTUUECKUX JJAHHBIX U YHMCIOBBIX MaCCUBOB
C TTOMOII[LI0 TAOJIUI] ¥ IUarpaMM C
HCTI0/Tb30BaHHUEM aKTYa/IbHBIX M Ba’KHBIX JAHHBIX
(memorpacduueckre JaHHbIe, TIPOU3BO/ICTBO
TPOMBILIJIEHHOW U CeJIbCKOXO31CTBEHHOU
MIPOAYKILIMH, 00I[eCTBEeHHbIE U TTPUPO/IHbIE
SIBJIeHUS1).

M3yuaTh MeTobI PA0OTHI C TAOTUUHBIMU U
rpadUueCcKUMU TIpeICTaBIeHUSMU JaHHbBIX

C TMOMOLI[bIO 1[M(POBBIX PECYPCOB B X0/Ie
MPaKTUUeCKUX paboT
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OrmcarenbHasg CTaTUCTHUKA

YucnoBble HaOOPBI.
CpeaHee apudmeTHyeckoe.
MeuaHa urcioBoro Habopa.

OcBauBaTh MOHATHA: YKUC/IOBOM Habop, Mepa

1[eHTpa/IbHOM TeH/IeHLIUM (Mepa LieHTpa), B TOM UuC/ie

cpefiHee apudMeTUUECKOe, Me[haHa.
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YcTonurBoCTh

Me/IaHbl.

[TpakTrueckast pabora
«CpefHue 3HaUeHVS».
Hawuboibiliee 1 HavMeHblLIee
3HaUeHUsI YMCJIOBOTO
Habopa. Pa3max

OnuceIBaTh CTaTUCTHUUECKUE JAaHHbBIE C
TIOMOIIIbIO CpeZIHEro apuhMeTHUYEeCKOT0 1
Me/JraHbl. Pemmarth 3aauu.

M3yuath CBOWMCTBA CpeJHUX, B TOM
yKcsie ¢ TOMOIIbI0 LIU(PPOBBIX PECYPCOB,

B XO7ie MpaKTHYeCcKuX pabor.

OcBanBaTh NOHATHS: HauboJIbIllee ¥ HaMeHbIIlee
3HaueHUs YMCI0OBOTO MacCHBa, pa3Max.
Pemarh 3ajjauu Ha BBIOOp criocoba OrmMcaHus
JIAHHBIX B COOTBETCTBUU C TIPUPOMOHN JaHHBIX
1 [1eJIIMH UCCITeJOBAHMS

Crny4JaiiHasi U3MEHUHMBOCTb

Cry4JaiiHasi U3MEHUHMBOCTb
(npumepsr). YactoTa
3HaueHUM B MacCUBe
MaHHbIX. ['pynmupoBka.
I'mcrorpammel.
[TpakTrueckas

pabota

«CnyualiHasi U3MeHUMBOCTh»

OcBauBaTh MOHATHUS: YaCTOTa 3HAUeHU! B
MacCHBe JJaHHBIX, TPYIIMPOBKA [JaHHBIX,
TMUCTOrpamma.

CTpouTh 1 aHa/TU3UPOBATh TMCTOTPAMMBI,
no0MpaTh MOAXOSIIMHI 1Iar IPYNIHMPOBKH.
OcBauBarhb rparueckue rpe/CcTaB/lIeHus pa3HbIX
BW/IOB C/TyyaiiHOW M3MEeHUMBOCTU, B TOM UMCJIe

C MOMOLLBIO LIM(PPOBBIX PECYPCOB, B

X0/le TIPaKTUYeCKOl paboThI

Begenue B Teoputo rpacdoB

I'pad, BepiviHa, pebpo.
I[MpescTaBneHue 3azaun

c romotiisio rpada. CrereHb
(BaJIEHTHOCTD) BEPIIHHBI.
Yucso pédep u

CyMMapHasi CTereHb
BepivH. lens u

OcBauBaTthb noHATUsA: rpad, BepirHa rpada,
pebpo rpada, crerneHb (BaTeHTHOCTb BEPIITHUHbI),
1[eTlb U 1[UKJL.

OcBauBaTh NMOHATHUA: TIYTh B rpade, 3iiepoB

myTb, 00x0/ rpacda, OpUeHTHPOBAaHHBIM rpad.
PeraTh 3ajaum Ha TIOMCK CYMMBI CTeTleHel BepIlvH
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uuki. [TyTs B rpade.
IIpencraBnenue o
cBsizHOCTH Tpada. Obxof
rpada (3i1epoB MyTh).
IIpencraBnenue

06

OPUEHTUPOBaHHbBIX

rpadax

rpada, Ha ToucK 06xoza rpada, Ha IMOKCK

MyTel B OPHEHTHPOBAHHBIX rpadax.

OcBauBaTh CrOCOOBI TTPe/[CTAB/IEHNS 3a/1a4 U3 Kypca
anreOpbl, TeOMETPHUH, TEOPUH BEPOSITHOCTEH, IPYTHUX
TIpeIMETOB C TIOMOIIbI0 TpadoB (KapThl, CXEMBI,
3JIeKTpHUECKHe 11eMd, GyHKI[MOHATbHbIe
COOTBETCTBUSI) Ha MpUMepax

BeposiTHOCTE U
yacToTa C/Iy4auHOI o
coOBITHS

C/ly4aiiHbIM OMBIT U
CjlydaiiHoe COObITHe.
BeposITHOCTh 1 yacToTa
cobbITusi. Posib
MasIOBePOSITHBIX U
MPAaKTUYeCKH I0CTOBEPHBIX
COOBITHI B TIPUPO/IE U

B 0O11jecTBe. MOHeTa U
urpasibHasi KOCTb B

TEOPHU BepOSITHOCTEH.
[TpakTHueckast pabora
«YacToTa BbITIaZIeHHsT OpJia»

OcBauBaTh NOHATHS: C/IyYaliHbIM OMBIT U
C/lydaiiHoe coOBITHE, MasIOBePOSITHOE M MPAaKTHUeCKU
JI0OCTOBEpHOE COOBITHE.

M3yyaThb 3HAUMMOCTh MaJIOBEPOSITHBIX COOBITHIA

B TIpUpO/ie U 0011leCcTBe Ha Ba)KHBIX ITPUMepax
(aBapuM, HecuacCTHbIe C/Ty4aH, 3allfyUTa IepCOHaTbHON
MH(pOopMaLuy, nepejaya JaHHbIX).

M3yuaTh po/b KIaCCUUECKHUX BEPOSTHOCTHBIX
Moziesier (MOHeTa, UrpajibHasi KOCTb) B TEOPUU
BEPOSITHOCTEU.

Ha6./1105aTh ¥ M3y4aTh UYaCTOTY COOBITHIA B IPOCTBIX
5KCIIepUMEeHTax, B TOM UHKC/ie C MOMOIIbI0 LIU(PPOBBIX
pecypcoB, B X07ie TIPaKTUUeCKoi paboThl

O06o06mmenue,
CHCTeMaTH3al[ysl 3HaHUM

[IpencraBneHue JaHHBIX.
OrnucaTenbHast CTaTUCTHKA.
BeposATHOCTB C/lyyaliHOTO
COOBITHS

IloBTOPATH U3yueHHOE W  BBICTPAMBATH
CUCTeMY 3HaHWM.

PemnaTh 3ajauu Ha MpejicTaB/ieHue U OMUCaHUe
JAHHBIX C TIOMOIIBIO M3y4eHHBIX
XapaKTepUCTHUK. OOcyXaaTh npuMepbl
C/Ty4alHBIX COOBITHA,
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MasIOBEPOSITHBIX Y MPAaKTUYeCKU [JOCTOBEPHBIX
CJlydaliHbIX COOBITUM, X POJIU B MIPUPOJE U KU3HU
yesioBeKa

OBLIEE KOJIMYECTBO
YACOB ITO
ITPOI'PAMME

34
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8 KVIIACC

HaumeHnoBanue KonuuectBo OCHOBHOe cofZiep>KaHue OCHOBHbIE BH/IbI fieITe/TbHOCTU 00yUaroluxcs
pasziesa (TeMbl) 4yacoB
Kypca
[ToBTOpEHME Kypca 4 [IpencraBneHue JaHHBIX. IToBTOPATHL U3yUeHHOE U BbICTPAUBAaTh
7 Kjacca OrnvcarenbHas CTaTUCTUKA. CUCTEMY 3HAHUU.
CrnyyaiiHasi U'3MeHUHUBOCTb. PemaThb 3ajjauM Ha rpe/icTaB/ieHUe U ONMCaHue
CpefHue uyncIoBOro JJAHHBIX C TTOMOIIIbIO W3YUeHHbIX XapaKTepPUCTHK.
Habopa. CnyyaiiHble Periath 3aiauM Ha Ipe/iCTaB/eHue IPyNIUpPOBaHHbIX
COOBITHSI. JJAHHBIX ¥ OMMUCAHUE CJTyYalHOW U3MEHUYUBOCTH.
BeposSTHOCTH 1 YaCTOTHL Pemath 3a/jauM Ha oripefiesieHue 4acTOThI
Knaccuueckre mogenu CJy4aiiHbIX COOBITHM, 00CY>KIeHNe PUMEPOB
TEOPHUU BEPOSITHOCTEM: CJTy9aiHbIX COOBITHIA, Ma/IOBEPOSTHBIX U
MOHeTa U UrpajbHas TIPAKTHUUECKH JOCTOBEPHBIX C/TyYalHbIX COOBITHM, UX
KOCTb POJIM B IPUPO/iE U )KU3HU UesioBeKa
OrnvcarenbHas 4 OtkiioHenus1. [ducriepcust OcBauBaTh NOHATHUA: JUCTIEPCUA U CTaHZAPTHOE
craTucTUKa. PaccenBanue YKrC/I0BOrO Habopa. OTK/IOHEHUE, MCII0/b30BaTh 3T XapaKTepPUCTHUKU
JlAHHBIX CraHpapTHOe J/1s1 OMIMCaHWs pacCenBaHUs TaHHbIX.
OTKJIOHEHHEe UHCJIOBOTO BbigBUraTh rHIOTe3bl 00 OTCYTCTBUM WM
Habopa. Ha/IMYUU CBSI3M M0 JrarpaMMam pacCeruBaHMUs.
[varpamMmbl paccerBaHUS CTpouThb JYarpamMmbl pacCeMBaHUsI TI0 UMEIOLLMCS
JJaHHbIM, B TOM UHCJIe C TIOMOIIIbI0 KOMITbIOTEPa
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MHuoykecTBa

MHO>XeCTBO,
NoAMHOXeCTBO. Onepayuu
HaJl MHO)KeCTBaMMU:
o0beuHeHWe, TIepeceueHue,
JIOTIOTHEHUE.

CaoricTBa onepayui

Ha/l MHO>KeCTBaMM:

OcBaMBaThb MOHATHA: MHOXXECTBO, 37IEMEHT
MHO>XeCTBa, M0JIMHOXXEeCTBO.

BbINO/THATH Onepanyy HaJl MHOKeCTBaMHU:
o0beiHe e, iepeceveHre, J0TI0THeHHe.
Hcnonb30BaTh CBOMCTBA: TlepeMeCcTUTe/IbHOe,
coueTaTe/IbHOe, pacrpe/ie/iiTe/lbHOe, BKITFOUEHMUS.
Hcnonb3oBarh rpadrueckoe npe/iCTaB/ieHre

riepeMeCTUTe/IbHOe, MHO>KeCTB MPU OMKUCAHUY PeaslbHbIX MPOLIECCOB U
coyeraTesbHOe, sIBJIEHUH, TPU pellieHUH 3a/lau U3 APYTUX yueOHbIX
pacripesie/resibHOe, TpeIMEeTOB U KypCOB
BKJ/TFOUEHUS.

I'pacdurueckoe
Tipe/iCTaB/IeHre
MHOJKeCTB

BeposiTHOCTB OJieMeHTapHbIe OcBauBaTh MOHATHA: 3/IeMeHTapHOe COOBITHE,

CJTy4aliHOTO COOBITUS cobObITHs. CriyuaiiHble cyTydaiiHoe COOBITHE KaK COBOKYITHOCTh
CoOBITHS. 6/1aroNpUATCTBYIOIIUX 3/IeMeHTapHbBIX COOBITHH,
biaronpusitcTByIOLLIKIE PABHOBO3MOXKHbIE 3/IeMeHTapHbIe COOBITHS.

3/IeMeHTapHbIe COOBITHSI.
BeposTHOCTH COOBITHIA.
OmnbIThI C PABHOBO3MOXXHBIMH
3/IeMEHTapHBIMU COOBITHUSIMH.
CryuaiiHbIii BIOOD.
[MpakTrueckasi pabora
«OT1IbITBI

C PaBHOBO3MO>KHBIMH

PemiaTh 3a/fauM Ha BbIUKC/IEHUE BEepOSITHOCTeM
COOBITHH 110 BEPOSITHOCTSIM 37IeMEHTaPHBIX COOBITHM
C/Ty4alHOr0 OIbITA.

Pemiarh 3ajauM Ha BLIUKC/IeHHEe BEPOSITHOCTeN
COOBITHH B OMbITaX C PABHOBO3MO>KHBIMU
3/IeMeHTapHBIMU COOBITUSIMU, B TOM UHCJIe

C TIOMOIIIbI0 KOMITbIOTEpa.
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3/1eMEHTapPHBIMU
COOBITUSIMU»

IIpoBoguUTH U U3yUaThb ONbITHI

C paBHOBO3MO>KHBIMU 37IeMEeHTapHBIMUA COOBITHUSIMHU
(C ucnonb30BaHUEM MOHET, UTPAJIbHBIX KOCTEH,
JPYTUX MOJesel) B Xo/ie TIPaKTUUeCKOH paboThI

BBeznenue B Teoputo rpados

HepeBo. CBoiicTBa fiepeBa:

eIJUHCTBEHHOCTh MYyTH,
CylL|eCTBOBaHUE BUCSTUEH
BepIIUHbI, CBSI3b MEXY
YMC/IOM BEpPIIWH U YUCIOM
pébep. [IpaBuno
YMHOKeHUsI

OcBauBaTh NMOHATHA: IepeBo Kak rpad 6e3

1[MKJIa, BUCsIUasl BeplilivHa (JIMCT), BeTBb JIepeRa,

MyThb

B JlepeBe, IraMeTp JiepeBa.

M3yuaTh CBOMCTBA /lepeBa: Cyll[eCTBOBaHUe BUCSUel
BEPIIWHBI, eIMHCTBEHHOCTh MYTH MEXY JBYMS
BepIlIMHAMH, CBSI3b MeKy YMCJIOM BepIIVH U YMC/IOM
péoep.

PemiaTth 3ajauyM Ha TOUCK W TIePeUHC/IEHHE
nmyTeii B JepeBe, oOrpe/iejieHHe YHC/Ia BepIIH
unu pébep B fepeBe, 06xo/ OMHAPHOTO JepeBa, B
TOM UHCJIe C IPUMEeHEHHEM MpaBrjia YMHOXKEHUS

CnyuyaiiHble COOBITHS

IIpoTHBOIIOIOKHOE
cobbiTHe. [lnarpaMma
Juepa.

OObevHeHNe U
repeceueHre COOBITHH.
HecoBmecTHbIe COOBITHSI.
dopMmyJia CI0KeHUs
BEPOSITHOCTEM.

[IpaBu/io yMHOXeHUSA
BEPOSITHOCTEN. Y CJIOBHast

OcBauBaTh MOHATHS: B3aUMHO TIPOTUBOIIOIOXKHbIE
coOBITHS, OTIepalfiy Hafl COOBITUSMH, 00beIUHEHNE U
repeceueHrie COOLITHM, Auarpamma Jitiepa (Diiepa
—BeHHa), COBMeCTHbIe I HECOBMECTHBIE COOBITHUSI.
V3yuaTh TeopeMbl O BePOSATHOCTU 00beUHEeHUS
ABYX COOBITUM ((POPMYJIBI CJIOXKEHUST

BEPOSITHOCTEN).

PeraTth 3ajjauM, B TOM UHC/Ie TEKCTOBbIE

3a/lauy Ha orpe/iesieHre BeposiTHOCTel

00beUHEeHUS 1
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BEPOSTHOCTb.
He3aBucumelie
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cobbiTus. [IpeacraBieHve
CJIy4aliHOT O 3KCIeprMeHTa
B BUJIe JiepeBa

riepeceueHHs COOBITH C TIOMOIIBI0 YMC/IOBOM
TIpSIMOM, IuarpamMm Jinepa, (opMyJibl

CJI0’KeHUST BEPOSITHOCTEN.

OcBauBaTh NOHATHSL: PABUJIO0 YMHOXKEHUS
BEPOATHOCTEN, YC/IOBHAs! BEPOSITHOCTb, HE3aBUCHMBIE
COOBITHS ZiepeBO C/IyuyaifHOTO OITbITA.

N3yuars cBoMcTBA (ONpe/ie/ieHus1) He3aBUCUMBIX
COOBITHIA.

PeraTh 3a/jauM Ha OrpefiesieHre U
WCTI0/Th30BaHte He3aBUCHUMbBIX COOBITHH.

PeraTh 3a/jauM Ha MOWCK BEPOSTHOCTEH, B

TOM UHMCJIe YCJIOBHBIX, C UCI0J/Ib30BAaHUEM

JlepeBa C/Ty4alHOro OrnbITa

O06o061eHue,
CcHCTeMaTH3alLysl 3HaHUM

[IpeacraBieHue JaHHbBIX.
OnucaresibHast CTaTUCTUKA.
['padbl. BeposiTHOCTB
CJTyuaifHOrO COOBITHSI.
OneMeHTbl KOMOMHATOPUKH

IloBTOPSATH W3yueHHOE W  BBICTPAUBATH
CHUCTEeMY 3HaHUM.

PeinaTh 3aiauM Ha Tpe/iCTaB/ieHHe U OMUCaHUe
JAaHHBIX C TIOMOILIbIO W3yUueHHbBIX
XapaKTePUCTHUK. Pemath 3afaum C
rippuMeHeHHeM rpadoB.

PeinaTh 3a/jauM Ha HaXOXK/leHe BEepPOSITHOCTU
CJTy9aifiHOTO COOBITHS TI0 BEPOSITHOCTSIM
3/IeMeHTapHbIX COOBITUM, B TOM UMCJIe B OMbITaxX
C PaBHOBO3MO>KHbIMU 371eMeHTapHbIMHU
coObITHsIMU. PemiaTh 3ajaun Ha HaXxOX/eHHe
BePOSATHOCTel 00beJMHEHUS U TiepeceueHust
COOBITHI, B TOM UKCJIe He3aBUCHUMBIX, C
WCII0/Ib30BaHKeM Ipaduueckux rpezicTaBIeHu 1
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JlepeBa CJIy4yauHOro OMbITa.
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Pemiarh 3ajaum Ha riepeuricjieHrie KOMOWHAI[UM
(uncna repecTaHOBOK, YMC/Ia COYETAHUM),

Ha HaXOyK7IeHHe BePOSTHOCTeN COObITHIA C
NpYMeHeHreM KOMOWHATOPUKH, B TOM UHUC/Ie

C UCM0JIb30BaHWeM Tpeyro/ibHuKa [lackans

OBLIEE KOJIMYECTBO
YACOB I10
ITPOT'PAMME

34
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9 K/IACC

HaumeHnoBaHue KomuecTBo OcCHOBHOe co/iep>KaHue OcHOBHBIE BU/BI JeSITETLHOCTH 00yUaroIuXCsl
paszesna (Tembl) 4yacoB
Kypca
[ToBTOpEHHE Kypca 4 [TpescTaB/ieHye JaHHBIX. IToBTOPATH M3yUeHHOE U BLICTPAUBATh CHCTEMY
8 kiacca OnucaresibHast CTaTUCTUKA. 3HAHUM.
Omnepatyy Hafl COOBITHSIMMU. PemaTh 3aiauM Ha Mpe/iCTaB/IeHNe U OIMCaHNe
He3aBUCUMOCTb COOBITHI JAHHBIX.

PemiaTh 3a/auM Ha HaX0OX/leHHe BepPOSITHOCTe!
o0beiMHeHUs U TlepeceueHrst COOBITHI, B TOM
yKCJie He3aBUCHUMBIX, C UCI0J/Ib30BaHUEM
rpauueckux rpezcTaBieHUN U JlepeBa
C/Ty4aliHOT'O OIbITA.

Pemarh 3afaum Ha riepeuricjieHrie KOMOUHAL[HM
(uncna epeCcTaHOBOK, YMC/Ia COYETAaHUM),

Ha HaxoyK7ieHre BepPOSITHOCTel COOBITHI

C MpUMeHeHreM KOMOWHATOPUKU, B TOM UKCJIe

C UCMOJIb30BaHUeM Tpeyro/bHuKa [lackans

DrneMeHThl KOMOWHATOPUKH 4 IIepecTaHOBKU. OcBauBaTh NOHATHS: KOMOMHATOPHOE MPaBU/IO
®akropuas. Couetanus u YMHO>KeHHUS, YTIOpsiIoueHHast Tlapa, TPoliKa 00beKTOB,
YMC/I0 COYETaHUU. repecTaHoBKa, (hakTopuas uucia, CoueTaHue, Yucao
TpeyronbHuk [1ackass. coueTaHuM, TpeyroibHUK [lackans.
[TpakTryeckast pabora PemiaThb 3aiauu Ha nepevyunc/ieHre yropsa0ueHHbIX
«Bblunciienue Tap, TPOeK, nepeurcieHue repecTaHoBOK
BEPOSITHOCTEN Y COUYeTaHUU 3/IEMEHTOB Pa3/IMYHbIX MHOXKECTB.

C MCII0/Ib30BAHHUEM
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KOMOWHATOPHBIX
(bYHKIMIA 3/IeKTPOHHBIX
Ta6J'II/I]_[»

PemaTh 3ajauM Ha MpUMeHEeHMe Urcia

coueTaHW B anredpe (COKpaIiéHHOe YMHOXKEHHE,
6unom HuioTOHA).

Pemarh, npuMeHsisi KOMOWHATOPUKY, 3a7laui

Ha BBIUMC/IEHHE BEPOSITHOCTEM, B TOM UKCJ/Ie C TIOMOIIIBIO
3JIEKTPOHHBIX TaO/IMIT B XO/ie IPaKTUUeCKOM PabOTEI

['eomerprueckas
BEpPOSITHOCTh

['eomeTpurueckas
BEpPOSITHOCTb.
CiydaiiHbIi BEIOOP TOUKH
13 (Urypbl Ha TJIOCKOCTH,
Y3 OTpe3Ka, U3 Ayru
OKPY>KHOCTHU

OcBavBaTh NOHATHE TeOMeTPUUYECKOM BEPOSITHOCTU.
PermiaTh 3aiaum Ha HaxXOXX/IeHHWEe BEePOSITHOCTEN

B OTIbITaXx, MpeJCTaBUMbIX KaK BbIOOp TOUeK

13 MHOTOyT0JIbHHKA, KpyTa, OTPe3Ka Wiu AyTH
OKDPY>KHOCTH, YMCI0BOTI'O MPOMEXKYTKA

Ncnibrranus bepuymm

WcnbiTaHue. Ycrex u
Heyzaua. Cepust
WCITBITAHUM 10 TIEPBOTO
ycrexa.

Wcneitanvsa bepHysiu.
BeposTHOCTU COOBITHH
B CEpPUU UCMBbITAaHUU
bepnymm.
[TpakTryeckast paboTa
«/criertanus bepHy»

OcBauBaTh NMOHATHUA: UCTIbITaHUE, 37IeMeHTapHOe
coObITHe B UCTTIBITAaHUU (yCTIeX U Heyziaua), Cepust
WCIIBITaHUM, HACTYTIJIeHUE TIePBOro ycriexa
(Heymauu), cepusi UCMbITaHUM bepHyn.
PernaTh 3a/jauM Ha HaXOXK/leHHe BepOsITHOCTeN
COOBITHI B CEpUU UCTIbITaHUH 710 TIEPBOTO
ycrexa, B TOM 4uc/ie C IpuMeHeHrueM (hopMYy.Jibl
CYMMbI T€OMeTpHUUYeCKOM TTPOrpecCcum.

PeinaTh 3a/jauM Ha HaXOXK/IeHWe BEPOSITHOCTEN
3/IeMeHTapHbIX COOBITUI B CEPUU UCITLITAHUN
bepHyiy, Ha HaXOX/IeHWe BEpPOSITHOCTH
orpezie/IEHHOTO UKC/la YCIeX0B B CEPUM UCTIbITaHUM
bepnysu.

H3yuarth B X0/le IPaKTUUeCKOH padoThl,
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B TOM YMCJIe C TIOMOILIBIO LIU(PPOBBIX
pecypcoB, CBOMCTBa BEPOSITHOCTH B CEPUU
ucrbITaHui bepHynm

CryuaiiHasi BeJTMUMHA

CrnyualiHas BeJTMUMHA

Y pacripefiejieHue
BEpPOSITHOCTEM.
MaTtemMaTrueckoe OXujaHue
Y IMCTIepCUs CJTydaliHOU
BeJIMUMHbL. [IpuMepbl
MaTeMaTU4eCKOro OKUaHKs
KaK TeOpeTU4YeCcKoro
CpeJiHero 3HaueHUst
BEJINUUHBI.

[ToHsTHE O 3aKOHE OOJIBIITNX
yncen. 3mepenue
BEPOSITHOCTEN C MOMOILbIO
yacToT. IIpumMeHeHue 3aK0Ha
OOMBIIMX YKCes

OcBoOMTDH NOHATHA: CﬂyqaﬁHaﬂ Be/IM4YMHa, 3HA4YeHHue

CJIy4YallHOW BeJIMUMHBI, pacripesiesieHye
BEpPOSITHOCTEM.

M3yuaThb ¥ 00Cy)KAaTh TIPUMephl AUCKPETHBIX U
HeTpepbIBHBIX C/TyYalHbIX BEJIUUKH (POCT, BeC
yeJsIoBeKa, UMC/IeHHOCTh Hace/leHus], ipyTrue
V3MeHUMBbIe BeJIMUMHbBI, paCCMaTPUBaBLLINECS

B KypCe CTaTUCTUKM), MOJ|e/TbHBIX CTyYalHbIX
BeJIMUMH, CBSI3aHHBIX CO CTyYalHBIMU OIbITaMHU
(bpocaHue MOHETBI, UTPA/ILHOU KOCTH, CO
CJTydaiiHbIM BBIOOPOM M T. T1.).

OcBauBaTh NOHATHUSA: MaTeMaTUUYeCKoe OXKUlaHre
Cy4aliHOM BeJIMUMHBI KaK TeOpeTUYeCcKoe cpefiHee
3HaueHue, JUCTIePCUs CTy4aliHOM BeJIMUMHBI KaK
aHaJIoT AMCIIePCUU UKCIOBOTO Habopa.

PemiaTh 3aauM Ha BbIUMC/IEHYEe MaTeMaTU4eCKOro
O’KUJ|aHUS ¥ MCIIEPCUN JUCKPETHOM CJTy4YalHOU
BeJIMYMHBI T10 3aJJaHHOMY pacripe/ie/IeH1I0, B TOM
yKCIIe 33/1a4, CBSI3aHHBIX CO CTPaXOBaHUEM U
JI0TepesiMHU.

3HAKOMUTBCA C MaTeMaTUUeCKUM OXKUJJaHUeM U
JICiepcred HeKOTOPBIX pacripe/ie/ieHuk, B TOM

yuc/e pacrpeziesieHus1 CJIy4aliHOM BeJIMUMHbBI «YMC/I0

yCIexoB» B CepUM UCTbITaHUW bepHyu.
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M3yuaTh 4acTOTy COOBITHS B TIOBTOPSIFOIIINXCS
C/TyyaiiHbIX OTBITaX KakK C/IyuyaiiHyIO BeJTMUUHY.
3HAKOMMTBCA C 3aKOHOM 00/bLINX Ynces (B
¢dopme BepHy/in): pu 60/bILIOM YKC/IE OMBITOB
yacToTa coObITUS O/M3Ka K ero BepOsSiTHOCTH.
Pemath 3a/jauM Ha M3MepeHre BepOsiTHOCTel

C MOMOIIIBI0 YacToT. OB6CY)KAATh PO/Ib 3aKOHA
HosbIIMX urcesn B 000CHOBAaHUM YaCTOTHOTO
MeTO/a U3MepeHHs BePOSITHOCTE!.

O6cyXaaTh 3aKOH 0O/BILIKX YMCes KaK MpOsiB/ieHUe
CTaTUCTAUYECKOU YCTOMUMBOCTU B U3MEHUMBBIX
SIBJIEHUSTX, POJTb 3aKOHA OOJIBIIINX YKMCes B TIPUPO/ie
Y B )KI3HU YejioBeKa

O06o006111eH1e, KOHTPOJTb 10 [IpencraBiieHye JaHHbIX. IToBTOPATH M3yUeHHOE U BBICTPAUBATH CUCTEMY
OmnucarenbHast CTaTUCTHKA. 3HAHUH.
BeposiTHOCTH C/lyyaliHOTO PemiaThb 3ailauu Ha Mpe/iCTaB/ieHHe U OMUCaHKe
COOBITHSI. DII€MEHThI JITAaHHBIX.
KOMOMHATOPUKHU. PemaTh 3a/jauM Ha HaXOXX/eHUEe BepOsITHOCTeH
Crny4yaiiHble BeJIMUMHBI U COOBLITHH, B TOM UHCJIE B OIIbITaX C
pacripefiesieHust PaBHOBO3MOKHBIMH 3/IEMEHTaPHBIMH COOLITUSIMHU,
BEpPOSITHOCTe 00beIUHEHUS U TTIepeceueHust
COOBITHH, BBIUHC/ISTh BEPOSITHOCTH B OMBITAX
C CepUsIMU CJTyYalHbIX UCTIBITAHUN
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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OPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETHU
NHTEPHET

AKnacc https://www.yaklass.ru/
L1IOC Mos uikona https://www.gosuslugi.ru/myschool

Yuu.py https://uchi.ru/
bubmuoreka I1OK https://m.edsoo.ru
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