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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o MareMatuke njs oOydamommxcs 5-9 KiaccoB paszpaboTaHa
Ha ocHOBe PI'OC OOO. B mporpamme Mo MareMaTUKE YYTEHbI MJIEH U TOJIOKEHUS
Konnenuuu pa3Butusa MaTeMaTuueckoro oopasoanus B Poccuiickoit @eneparuu.

[IpeameToM MaTeMaTHKU SBISIOTCS (YyHIAMEHTAIIbHBIE CTPYKTYPbI HAIIETO MUPa —
POCTPAaHCTBEHHbIE (QOPMBI M KOJWYECTBEHHBIE OTHOIICHUS (OT MPOCTEHIINX,
yCBaMBAE€MbIX B HEMOCPEJCTBEHHOM OIIBITE, 10 JOCTATOUYHO CIIOKHBIX, HEOOXOIMMBIX
JUTSL pa3BUTHS HAYYHBIX U MPUKIATHBIX Ujel). MaTtemaTuueckue 3HaHUsI 00€CIIeYnBalOT
NOHUMAHHE NPUHLUIIOB YCTPOMCTBA M UCIOJb30BaHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE W HWHTEPIPETALHUIO COLMAIbHOM, HSKOHOMHYECKOW, MMOTUTHYECKOU
uH(pOpMaIuKU, al0T BO3MOXKHOCThH BBIMOJHATH PACUETHl U COCTABISATH AJITOPUTMBI,
HaXOJIUTh ¥ IPUMEHSTH POPMYJIbI, BIAJETh MPAKTHUECKUMU MPUEMAMU T€OMETPUIECKUX
U3MEPEHUM U TMOCTPOCHUM, YUTaTh MWH(POPMAIIUIO, MPEACTABICHHYIO B BHUJC TaOJIHII,
auarpaMM 4 TpauKOB, JKUTh B YCJIOBHUSX HEONPEACIEHHOCTH U TOHUMATH
BEPOSITHOCTHBIN XapaKTep CIy4yalHbIX COOBITUH.

N3yuenne marematuku (GopMUpyeT y OOydYaIOMIMXCS MaTeMaTHYECKUN CTUIIb
MBIIILJICHUSI, TTPOSBIISIFOIINIICS B ONpeIeIEHHBIX YMCTBEHHBIX HaBbIkax. OOyyarouecs
OCBaMBAIOT TAaKWE€ NPUEMBI U  METOMAbl MBIIUJICHUSA, KaK HWHIAYKUUAS W JEIyKIHS,
000011IeHrEe U KOHKPETH3allus, aHAJIU3 U CUHTE3, Kiaccu(UKanus U CUCTeMaTU3allus,
abctparupoBanue 1 aHanorusi. OObEKThl MATEMATUYECKUX YMO3aKIIIOUSHHM, PaBHIIa KX
KOHCTPYUPOBAHUSI PACKPHIBAIOT MEXAHU3M JIOTUYECKHUX MOCTPOCHHM, CIIOCOOCTBYIOT
BbIpabOTKE yMEeHHS (POpMYyJIUPOBATH, OOOCHOBBIBATH U JIOKA3BIBATH CYXKICHHS, TEM
CaMbIM Pa3BUBAIOT JIOTHYECKOE MblUieHne. M3ydeHne MareMatuku oOecreunBaeT
dbopMHUpOBaHKE AITOPUTMUYECKOW KOMITIOHEHTHI MBIIIJICHUS ¥ BOCIIUTAHUE YMEHHM
NEHUCTBOBATh MO 3alaHHBIM  AJITOPUTMaM, COBEPILIECHCTBOBAaTb  W3BECTHBIE U
KOHCTPYHPOBATh HOBBIE. B mporiecce pemieHus 3a1au — 0CHOBOM yueOHOM AeATeIbHOCTH
Ha ypOKax MaTeMaTUKH — Pa3BUBAIOTCS TBOpUYECKAs U MPUKIAIHAS CTOPOHBI MBIIUICHUSI.
OOyuenue matemMaTHKe AA€T BO3MOXHOCTh Pa3BUBATh Y 00YYarONIUXCs TOYHYIO,
palMoOHANIbHYI0 U MH(DOPMATUBHYIO pPedb, YMEHHUE OTOMpaTh HamboJiee MOAXOISAIINE
SI3bIKOBBIC, CHMBOJIMUECKHE, TpapUUECKHe CpPEICTBA IS BBIPAXKEHUS CYXICHUU U
HarJIsiJHOTO UX MPEACTABJICHHUS.

[Ipy u3ydyeHuM MaTeMaTUKH OCYIIECTBISETCS O0O0IIee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JEWCTBUTEILHOCTH, MPEACTABICHUSIMU O MIPEAMETE U METOJIaX MAaTeMaTHUKH,
WX OTJIMYUU OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTSX
MIPUMEHEHUSI MATEMAaTUKH JIJI1 PEUICHUS HAYYHBIX U IPUKIIAIHBIX 3a7a4.



[IpuoputeTHbIMH LEASIMU OOy4YeHHs] MaTeMaTuke B 5-9 Kiaccax SBISIOTCS:
dbopMHpOBaHKE IEHTPAJIBHBIX MAaTEeMaTHYECKUX TOHSITHM (YHCIIO, BEIUYMHA,
reoMeTpuyeckas ¢urypa, nepeMeHHasi, BEpPOSTHOCTb, (DYHKIHS), OOeCreYrBaIOIINX
IPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMaTHYECKOTO 00pa30BaHus 00y4aroIuXCs;

NoJIBeICHHEe OOydYaloIMXcsd Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEeMaTHUKU U OKPYXKAIOIIEro MUpa, TOHUMAaHWE MAaTEMAaTUKU KaK 4acTu
oO1IEel KylbTYphl YEIOBEUECTBA;

pPa3BUTHE MHTEIUICKTYaIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOydarommxcs,
MO03HABATENILHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUH, KPUTUUYHOCTU MBILIUICHHUS,
MHTEpECa K U3YUEHUIO MAaTEMATHKU;

dbopmupoBaHre (PYHKIIMOHATBHONW MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacrno3HaBaTh NPOSBICHUS MATEMaTUUYECKUX TMOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH
B pCaJbHBIX >KM3HEHHBIX CUTYyallUsAX W MPU U3YUYCHUHU JIPYTUX YUEOHBIX MPEIMETOB,
NPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (opMmynupoBaTh HX Ha S3bIKE
MaTreMaTUKd M CO3JaBaTh MAaTE€MAaTUYECKHE MOJEIN, IPUMEHATh OCBOEHHBIN
MaTeMaTUYECKUl anmapaT [Jis pEHIeHUusT MNPaKTHKO-OPHUEHTUPOBAHHBIX  3ajady,
MHTEPIPETUPOBATHh U OLICHUBATH IMOJYyUYECHHBIE PE3YJIbTATHI.

OCHOBHBIE TUHUU COJEPKAHMS POTPAMMBI 110 MaTemMaThke B 5—9 kiaccax: «Hucna
U BBIUMCIEHUS», «Anredpay («AnreOpandeckue BBIPAKEHUS», «YPaBHEHUS U
HEpaBEHCTBA»), «DyHKIMN», «I'eoMmerpus» («I'eomerpruueckne GUrypsl 1 ©X CBOMCTBaY,
«3MepeHne TreoMEeTpUYECKUX BeIWYUH»), «BepossTHOCTh M cTaTHCTHKa». JlaHHbIE
JUHUM Pa3BUBAIOTCA MapajlielbHO, KaXKJas B COOTBETCTBUU C COOCTBEHHOW JIOTHKOM,
OJIHaKO HE HE3aBUCUMO OJIHA OT JPYIOil, a B TECHOM KOHTAKT€ U B3aUMOJICUCTBHH.

Copep:xaHue mporpaMMbl IO MaTeMaTuKe, paclpeaenéHHOe M0 TogaM 00y4YeHus,
CTPYKTYPUPOBAHO TakUM O0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHUUIHUAIBHBIM
BolpocaM  oOywaromuecss  oOpallajuch  HEOJHOKPATHO, UYTOOBI  OBJIAJICHUE
MaTeMaTUYECKUMU TOHSTUSMH W HaBbIKAMHM OCYIIECTBISJIOCH IMOCIEAOBATEIBHO H
MOCTYNATENbHO, C COONIOACHUEM MPHUHIMIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHMS
BKJIIOYAJIMCh B OOIIYI0 CHCTEMY MaTeMaTHYECKHUX IMPEACTaBICHUN oOydaromuxcs,
paciupsis 1 yriayOssis e€, 00pasysl IpOUYHbIE MHOXKECTBEHHbIE CBSI3H.

B cootBerctBun ¢ ®I'OC OO0 martemaTHKa sBIsieTC 00s3aTeIbHBIM yueOHBIM
MpEeAMETOM Ha YpOBHE OCHOBHOIO o0miero oopasoBanus. B 5-9 kmaccax maremaTtuka
TPaJULMOHHO N3YYaETCs B paMKaXx CIEAYIOLUX Y4eOHbBIX KypcoB: B 5—6 Kilaccax — Kypca
«Marematukay, B 7-9 kinaccax — KypcoB «AnreOpay (BKIrOYas 3JIEeMEHTbl CTATUCTUKU U
Teopun BepoaTHocTei) u «l'eomerpusi». IIporpamMoil 1Mo MaremMaTUKE BBOJUTCS
CaMOCTOSATENbHBIN YUeOHbINH Kypc «BepOSATHOCTh M CTATUCTHKAY.

OOGmee 4KCIIO 4acoB, PEKOMEHJOBAHHBIX JJI HM3y4YeHHS MaTeMaThku (0a30BbIN
YpPOBEHb) Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBanus, — 952 waca: B 5 kjacce —
170 yacos (5 yacoB B Heziel0), B 6 kitacce — 170 yacoB (5 4acoB B HEZEINIO), B 7 Kilacce —
204 4gaca (6 yacoB B HeJeno0), B 8 kiacce — 204 yaca (6 yacoB B HeleNt0), B 9 kiacce —
204 yaca (6 4acoB B HEJIEINIO).



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOT'PAMMBI
I1HO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

HSY‘-ICHI/IG MAaTCMATUKH Ha YPOBHC OCHOBHOI'O O6HICI‘O 06pa303aH1/15{ HaIIPpaBJICHO
Ha OJOCTHXXCHHC 06yT-IaIOIHI/IMI/IC$I JIMYHOCTHBIX, MCTAIIPECAMCTHBIX W MPCIAMCTHBIX
O6p8,30BaT€JII)HI>IX PE3YIIbTATOB OCBOCHUA yqe6H0r0 mpcamMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yabTaTbl  OCBOEHMS  NPOrpaMMbl IO  MaTE€MaTHKE
XapaKTEPU3YIOTCSL:

1) maTpuoTH4ecKoe BOCIIUTAHME:

MPOSIBJIEHUEM HMHTEpPECAa K MPONUIOMY M HACTOAIIEMY POCCHMCKOM MaTEMATHKH,
LIEHHOCTHBIM OTHOIICHUEM K JOCTHKECHUAM POCCUUCKHUX MAaTEMaTUKOB U POCCUUCKOU
MaTEMAaTUYECKOM IIKOJbI, K MCIOJB30BAHUIO ATHUX JOCTHKEHHUM B APYTrUX HayKax H
MPUKIAAHBIX cepax;

2) rpaxaaHcKoe M JyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakJJaHWHA U PEau3aliy €ro Mpas,
MPEACTABICHHEM O MAaTeMaTHYECKUX OCHOBAX (PYHKIIMOHMPOBAHUS Ppa3JIMYHBIX
CTPYKTYP, SIBJICHUH, IPOLEAYP IPAKIAHCKOr0 00111ecTBa (HaIpuMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO 3TUYECKHX MpOOJeM, CBSI3aHHBIX C NPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHMI HAayKH, OCO3HAHMEM BaXKHOCTH MOPAJIbHO-3THYECKUX
IIPUHLUIIOB B AESITEIBHOCTH YUYEHOTO;

3) TpyaoBOe BOCIMTAHHE:

YCTAHOBKOM Ha AKTHUBHOE YYacTHE B PEIICHHMM IPAKTHYECKUX 3a4ad
MaTeMaTUYECKOW  HAIPAaBJICHHOCTH, OCO3HAHUEM  BaXHOCTH  MAaTEMaTHYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHWHW BCEM JKU3HU JUIsl YCIENHON TpodeccruoHambHOM
JESTeIbHOCTY UM pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAaHHBIM BBIOOpPOM U
MOCTPOEHUEM HHAWBUAYAJIbHON TpPAeKTOpPUU OOpa30BaHUS M >KU3HEHHBIX IUIAHOB
C Y4ETOM JINYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHME:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M JICTETHYECKOMY  BOCHPHITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajladu, pEIICHUN, pacCyXJACHUH, YMEHUIO BHICTh
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT' O MIO3HAHUSA:

OpHUEHTalMEN B IEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAyUHbIX MPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI YEJIOBEKa, NPHUPOJALI U OOIIECTBA,
MOHUMAHUEM MAaTeMaTHYEeCKOW HayKu Kak cephl UeTIOBEYECKOUN AESTEIHHOCTH, ITAIIOB
e€ pa3BUTUS M 3HAYMMOCTU /IS DPa3BUTHUSl LMBWIM3AIUH, OBJIAJCHUEM SI3bIKOM
MaTeMaTUKM W MAaTeMaTUYECKOW KyJbTypOM Kak CpEJACTBOM IIO3HAHHUS MHPA,
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OBJIaACHHUECM HpOCTCﬁH.IHMH HaBbIKaMH I/ICCJIGI[OBaTeJ'IBCKOI\/II ACATCIbHOCTH,

6) puznueckoe BocnuTaHue, (opMHPOBaHHE  KYJLTYPbl  30POBbS W
IMOIUOHAIBHOIO 0J1ArONOJTyYHs:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUSI 3JI0POBOr0 00pasa >KM3HHU (310pOBOE MUTAaHUE, COATAHCUPOBAHHBIM PEXUM
3aHATHH U OTABIXA, PETYJISIpHAs (PU3UYECKasi aKTUBHOCTH ), CHOOPMHUPOBAHHOCTHIO HABBIKA
pednexkcun, MpU3HAHWEM CBOErO IMpaBa Ha OMIMOKY M TaKOro e IpaBa JIPyroro
YeJIOBEKa;

7) 3K0JI0THYecKOe BOCIIMTAHUE:

OpUEHTAIMel Ha NPUMEHEHHE MaTEeMAaTHMYeCKUX 3HAHWUW JUIsl pEUICHHs 3aaad
B 00J1aCTH COXPAaHHOCTU OKPY>KAIOIIEH Cpebl, MJIaHUPOBAHUS MOCTYIIKOB M OIIEHKH X
BO3MOXXHBIX TIOCJEACTBUMA JJIi OKpY’Kalollell cpelbl, OCO3HAHHUEM TIJI00ATBHOTO
XapakTepa 9KOJOTHYECKHUX MPoOIIeM U IMyTeH UX peleHHs,;

8) apanTanusa K M3MEHSIOIMMCS YCJIOBHAM COUMAJIbHON M IPUPOIHON cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIIOBUSAX HEONPEAEIEHHOCTH, OBBIILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 IMPAKTUYECKYIO JEATEIIBHOCTh, B TOM YHCJIE yYMEHUE
YUHUTBCS Y APYTUX JIOAEH, TpUOOpeTaTh B COBMECTHOM AESATEIBHOCTH HOBBIE 3HAHUS,
HAaBBIKM U KOMIIETCHIIMM U3 OIbITA APYTHX;

HE00XOAMMOCThIO B (POPMHUPOBAHUN HOBBIX 3HAHMI, B TOM YuCie (hOPMYIUPOBATH
UJeH, TIOHATHUS, TUIIOTE3bl 00 0OBEKTAX U SBJIECHUSIX, B TOM UHCIIE paHEe HE U3BECTHBIX,
OCO3HaBaTh Ne(PUIHUTHI COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH, MIaHUPOBATh CBOE
pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaThb CTPECCOBYIO CHUTYalUIO, BOCIPHUHHUMATH CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOMINIA KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PEILICHUS
U aericTBysd, (GOpPMYIUPOBATh U OLICHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrarte 0CBOEHUS IPOrpaMMbl IO MATEMATHKE HA YPOBHE OCHOBHOT'O OOILIETO
oOpazoBaHus y oOydaroierocs OyayT cpopMUpOBaHbl METANpPEeIMETHBIE PE3YJIbTATHI,
XapaKTEPU3YIOIIMECS OBJIAJACHUEM YHUBEPCAIbHBIMU [O3HABATEIbHBIMU JIEHCTBUSIMU,
YHUBEPCAIbHBIMM  KOMMYHUKATUBHBIMM  JEHCTBUSIMM U YHHUBEPCAJIbHBIMU
PEryISTUBHBIMU ACHCTBUSMH.

ITo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIEe AeilCTBHUS
ba3oBble Jloruuyeckue JAeicTBUSA:

BBIABISATH W XapaKTEPU30BaTh CYLIECTBCHHBIE MPHU3HAKA MATEMATUYECKUX
00BEKTOB, TMOHSATUM, OTHOIICHUNA MEXIY MOHATUIMH, (GOPMYJIUPOBATH OINpECTICHUS
MOHSTUHN, YCTAHABIMBATh CYIIECTBEHHBIM TPHU3HAK KiacCU(PUKAIIUA, OCHOBAaHMUS
JU1s1 0000IIIEHUS U CpaBHEHUS, KPUTEPHUH TIPOBOJIMMOTO aHAIN3A,

BOCIIPUHUMATh, OPMYJIHUPOBATH U MPEOOPA30BBIBAThH CYKICHUS: YTBEPAUTEIbHbIE



U OTpHIIATeIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,

BBISIBJISITE MaTEMAaTHUYCCKHE 3aKOHOMEPHOCTH, B3aUMOCBS3W W IMPOTHBOPCUHS
B (QakrTax, JaHHBIX, HAOJNIOJCHUSAX U YTBEPKICHHUAX, IMpeaiaratb KpPUTCPUU
IS BBISIBIICHHSI 3aKOHOMEPHOCTEH 1 TIPOTUBOPCUHIA;

JeTIaTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JICTYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIFOUYCHUH, YMO3aKIFOUCHHH 110 aHAJIOTUH;

pa30buparh  J0Ka3aTelIbCTBA MaTEMATHYSCKHUX  YTBEPXKICHUH  (NpsAMbIE U
OT TPOTHUBHOIO), TMPOBOAMTH  CAMOCTOSTCIILHO  HECIIOKHBIC  JIOKA3aTeJIbCTBA
MaTeMaTHYeCKUX (DaKTOB, BBICTpAMBATh AapryMEHTAIMIO, IPUBOJUTH TMPHUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHS;

BBIOMpaTh CIIOCO0 perieHus y4eOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHaHTOB
peIICHNUs, BRIOMPATh HanOOJIee MOAXOIAIINN C YIETOM CaMOCTOSITSIIBHO BBIICIICHHBIX
KpUTEPUEB).

Ba3oBble ncciieqoBare/ibCKue 1eHCTBUS:

WCIIOJIB30BaTh BOIMPOCHI KaK HCCICIOBATEIbCKAA HWHCTPYMEHT ITO3HAHUS,
(bopMyIUpOBaTh BOMIPOCH], PUKCHUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (JOPMHPOBATH THUIIOTE3y, aprYMEHTHPOBATH CBOIO
MO3UIIMI0, MHCHHE;

IPOBOJIUTH 110 CAMOCTOSITEILHO COCTABIICHHOMY TUIaHY HECJIOKHBIM IKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEM MaTEMAaTHYECKOTO OOBEKTA,
3aBUCUMOCTE 00BEKTOB MEXIAY COOOM;

CaMOCTOSITeNIbHO (hopMyNHpoBaTh 0OOOIIEHHUS U BBIBOABI IO pe3yjibTaTaM
MIPOBEAEHHOTO HAOJIOEHUS, UCCIASAOBAHMS, OIICHUBATh JOCTOBEPHOCTH MOJTYyYEHHBIX
PE3yNbTaTOB, BHIBOJIOB M 0000IIEHNUI;

MPOTHO3WPOBATh BO3MOXXHOE pa3BUTHE IIpolecca, a TakKe BBIABUTATH
MIPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora c undopmanueii:

BBISIBIISITh ~ HEJOCTATOYHOCTb M M30BITOYHOCTH  MH(OpMalMu,  JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLIeHUs 3a/1a4U;

BBIOMpATh,  AHAJU3UPOBATh,  CHUCTEMATHU3UPOBaTb U  HHTEPIPETUPOBATH
MH(}OpMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS,

BbIOMpaTh GopMy mpeacTaBiieHuss MHGOPMALMK U WLTIOCTPUPOBATH pEIlaeMble
3aJlauM CXeMaMH, JuarpaMmmMamMu, HHOUM rpauKoi 1 uX KOMOMHAIMSIMUY,

OLICHMBATh HAJEKHOCTh MH(POPMAIUHN IO KPUTEPUSAM, MPEATIOKEHHBIM YUUTEIEM
WM C(OPMYJIIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHuKkaTMBHBIC YHUBEpPCAJbHBbIC y4eOHbIC IeHCTBUS:

BOCIIpUHMMATL H (bOpMy.TII/IpOBaTB CYXKICHUSA B COOTBCTCTBHMU C YCIOBHAMHU U
oeiIsiMun 06IHCHI/I$I, ACHO, TOYHO, I'PaMOTHO BbIpaKaTb CBOIO TOYKY 3PCHHA B YCTHBIX
N IMIMCBbMCHHBIX TCKCTAX, 1aBaTh ITOSICHCHUS 110 X0y PCIICHUA 3a/1a4l, KOMMCHTHPOBATH



ITOJTyYEHHBIN PE3YJIbTAT;

B XOJie OOCYXJeHHs 3a/laBaThb BOIPOCHl MO CYIIECTBY OOCYXIAae€MOW TEMBlI,
npo0OJieMbl, pelaeMoi 3a/a4uu, BHICKA3bIBAaTh HJIEW, HAILIETICHHbIE HAa MOUCK pPELICHHUS,
COMOCTABIISATb CBOM CYXICHUS C CYXACHUSAMHU JPYTUX YYaCTHUKOB JHaiora,
oOHapyXHBaTh pa3IMUMe U CXOJICTBO MO3ULIMH, B KOPPEKTHOU dopMme hopMyTupoBaTh
pa3HOIJIacHsl, CBOU BO3PAKEHUS;

NPE/CTaBIATh PE3yNbTaThl pEHICHHUsS 3a/Jayd, SJKCIEpUMEHTa, HCCIeI0BaHus,
MPOEKTa, CaMOCTOATENIbHO BBHIOMPATh (GopMaT BBICTYIUICHUS C YYETOM 3ajad
IpPEe3eHTAlMU U OCOOEHHOCTEN ayAUTOPHUY;

MMOHUMATh ¥ UCIIOIH30BATh MPEUMYIIIECTBA KOMAHIHOW U MHAUBUAYATLHON pabOThHI
U pElICHUN YYEOHBIX MaTEMAaTUYECKUX 3a/1a4;

OPUHUMATHh 1E€7h COBMECTHOM JESATENbHOCTH, IJIAHHUPOBATh OPTaHU3AIIHIO
COBMECTHOI paloOThI, paclpenesaTh BUAbI paboT, J0rOBapuUBaThCs, 00CYKIAATh MPOIIECC
U pe3ysibTaT paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIHOJICH;

y4acTBOBaTh B TPYNIOBBIX (popMax paboThl (0OCYXKIEHUS, OOMEH MHEHHSIMH,
MO3TOBBIE MITYPMEI M IPYTHE), BBIMTOIHATH CBOIO YacTh pa0OTHI M KOOPAMHUPOBATH CBOU
JIEUCTBUA C APYTUMH YICHAMH KOMaH/Ibl, OIIEHUBATh Ka4€CTBO CBOETO BKJIAJa B OOLIUI
MPOIYKT MO KPUTEPUIM, CPOPMYITUPOBAHHBIM YU4ACTHUKAMH B3aUMOICHCTBHSI.

PeryjisiTuBHble YHUBepPCAJIbHbIE Y4eOHbIe JeHCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJISATh IUJIaH, ajJrOPUTM pelieHus 3a1adyu (MM €ro 4acTh),
BBIOMpPATh CHOCOO pEIIeHHUS C YYETOM UMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM
HOBOI MH(pOpMALIUH.

CaMOKOHTPOJIBb:

BJIAJETh CIOCO0AMHU CaMOINpPOBEPKH, CAMOKOHTPOJISI Ipolecca M pPe3ysbTara
pelIeHusl MaTeMaTUYeCKOM 3aauH;

MpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPH PEIICHUH 33]auH,
BHOCUTh KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAWJCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJibTaTa JEATEIbHOCTH IOCTABICHHON WEIH H
YCIIOBUSIM, OOBSICHATh MNPUYMHBI JOCTHXKCHMSI WM HEJIOCTHKEHHUS II€JIU, HaXOIUTh
OIIKOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

IIpeameTHbIE pe3ynbTaThl OCBOEHUS MPOTPaMMBbI IO MATEMATUKE IPEICTaBIECHBI
o rojiaM o0y4eHus B CIEAYIOIIMX pa3ziesiax MporpaMMbl B paMKaX OTJEIbHBIX yU4eOHBIX
KypcoB: B 5—6 kjaccax — Kypca «Maremaruka», B 7-9 kiaccax — KypcoB «Airedpay,
«I"'eomerpus», « BEpOSITHOCTD U CTATUCTHKAY.



OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

[IpuopuTeTHBIMM LEISIMU OOy4YEHHMs MaTeMaTuke B 5—0 Kiaccax SBISIOTCS:

MpoAOKeHHEe (HOPMHUPOBAHHS OCHOBHBIX MAaTEMaTHUYECKUX MOHSITUN (YHCIIO,
BEJIMUYMHA, TeoMeTpuueckass ¢urypa), 00OeCrneUMBaIOUIMX IPEEMCTBEHHOCTh U
MEPCIIEKTUBHOCTh MAaTEMAaTHYECKOTO 00Pa30BaHUsI 00YyUarOIINXCS;

pa3BUTHME MHTEJUICEKTYAIbHBIX W TBOPYECKUX CIOCOOHOCTEH 0O0ydJarommxcs,
[IO3HABATEJILHOM AaKTUBHOCTH, MCCIIEIOBAaTEIbCKUX YMEHMM, HMHTEpeca K H3YUYEHUIO
MaTeMaTHKHU;

NOJBEJCHUE OOyYarolUXcsl Ha JOCTYIIHOM JJIi HUX YPOBHE K OCO3HAHMIO
B3aUMOCBSI3M MaTEMaTUKU U OKPY’KaIOIIETO MUPA;

(dopmupoBaHue (DYHKIIMOHAIBHOM MaTEMaTUYECKOM TI'PaMOTHOCTH: YMEHHS
pacno3HaBaTh MaTEMaTUYECKUE OOBEKThl B PEAIbHBIX KU3HEHHBIX CHUTYaIMX,
IIPUMEHATh OCBOEHHBIE YMEHHUS JUIsl PEIICHUs INPAKTUKO-OPUEHTUPOBAHHBIX 3aJ1ad,
MHTEPIPETUPOBATh MOJYYEHHBIE pe3yJbTaThl W OLEHUBATh WX HAa COOTBETCTBUE
IIPAKTUYECKON CUTYaLlUH.

OcCHOBHBIE JIMHHM COJEpKaHUsA Kypca MaremMaTuku B S5—6 Kiaccax —
apudmeTnueckas M TeOMETpUUYEcKas, KOTOpbIE Pa3BHBAIOTCS MapajlJIeNbHO, KaKJaas
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOW, OJAHAKO, HE HE3aBUCUMO OJIHA OT APYIOW,
a B TECHOM KOHTAaKTE€ W B3auMojeucTBuHU. Takxke B Kypce MAaTeMaTHUKU MPOUCXOIAUT
3HAKOMCTBO C 3JIEMEHTaMU aireOpbl U ONKUCATENIbHON CTATUCTHKHU.

M3ydyeHne apupMeTHUECKOro Marepuala HayMHAeTCd CO CHUCTEMaTH3aluu |
pa3BUTHS 3HAHUN O HATYPaJIbHBIX YHCIIAX, TOJYyYEHHBIX HA YPOBHE HAYaJIbHOTO OOIEro
oOpazoBanusi. Ilpm 3TOM COBEpILIEHCTBOBAaHME BBIYUCIUTEIBHONM TEXHUKU U
(GopMUpOBaHHE  HOBBIX TEOPETUYECKMX 3HAHMM  COYETaeTcss C  pa3BUTUEM
BBIUMCIIUTENIBHON KYJBTYPbl, B YaCTHOCTM C OOyue€HHEeM MpocTedmuM npuémam
NPUKUAKA W OLEHKH pE3yJIbTaTOB BBbIUMCICHHNA. M3yueHue HaTypaidbHBIX YHCEN
IPOJ0JKAETCs B 6 Kilacce 3HAKOMCTBOM € HAYAJIBHBIMU MOHSTHSIMU TEOPUU I€TUMOCTH.

Hayano nzydenusi 0OObIKHOBEHHBIX U IECSITUUHBIX JpOOEi OTHECEHO K 5 Kilaccy. DTo
NEPBBIN ATANl B OCBOCHUU IpO0OEii, Koraa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH UACSIMH,
MOHATUSMU TeMBbI. [Ipu 3TOM paccMOTpeHHEe OOBIKHOBEHHBIX JPOOEH B TOJTHOM 00BEME
NPEAIIECTBYET U3YyUYEHUIO JNECATUYHBIX APOOEeid, 4To 11e51eco00pa3HO C TOUKHU 3PEHHUS

JIOTUKM M3JI0KEHHSI YHCIIOBOM JIMHMM, KOTJa IpaBuja ACUCTBUU C JECATUYHBIMU
IpOoO0sSIMU MOXHO OOOCHOBATh YK€ M3BECTHBIMU QJITOPUTMAMM BBIMOJHEHUS JIEUCTBUM
C OOBIKHOBEHHBIMH JpOOSMU. 3HAKOMCTBO C JECATUYHBIMH JPOOSIMH PACHTUPUT
BO3MOXHOCTH JJIi NMOHUMaHHUs OOYy4YaloIUMHCS TPUKIAJHOTO MPUMEHEHUS HOBOWU
3alUCU NPH HM3YYEHHH JPYTUX NPEIMETOB M MPU IMPAKTHUYECKOM HCIOJIb30BAHUM.
K 6 xmaccy OTHec€H BTOpOM »JTalm B M3YYEHHHM JApoOeil, TIae MNPOUCXOAUT
COBEpLIECHCTBOBAHNE HABBIKOB CPAaBHEHUS U NIPEOOPa30BaHUs JpOoOei, 0OCBOEHNE HOBBIX
BBIYMCIIUTEIBHBIX aJTOPUTMOB, OTTAYMBAHWE TEXHUKU BBIYMCICHHH, B TOM YHCIE
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3HaYEHU BBIPAKEHUM, COAEpKAIMX K OOBIKHOBEHHBIE, M JIECATUYHBIE APOOH,
YCTAHOBJICHHUE CBSI3€M MEXy HUMHU, pAaCCMOTPEHUE MPUEMOB PEIICHUs 3a]]a4 Ha APOOH.
B Hauane 6 kiiacca MpOUCXOAUT 3HAKOMCTBO C TIOHSTHEM MPOLEHTA.

OCOOEHHOCTBIO N3YUEHUS MOJIOKUTEIIBHBIX U OTPULIATENILHBIX YHCE SIBIISIETCS TO, UTO
OHHM TaK)K€ MOT'YT pacCMaTpUBaThCs B HECKOJIBKO 3TAanoB. B 6 kitacce B Havasne u3y4eHus
TeMbl «Ilo0XKuTeNbHbBIE U OTpULIATEIbHBIC YUCHIa» BbIesseTcs noarema «Llenbie uncnay,
B paMKax KOTOpOH 3HAaKOMCTBO C OTpPULATEIBHBIMU YHCIAMU U JACHCTBUSMHU
C MOJIOKUTEIILHBIMA U OTPULIATEIBHBIMU YMCIIAMU MIPOUCXOIUT HA OCHOBE COJIEPKATEIILHOTO
MOJIX0/1a. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMUThH 00YYAIOIINXCS TPAKTUYECKH
CO BCEMHM OCHOBHBIMH IOHSTHUSIMH TEMBI, B TOM YHCI€ M C MPaBWIAMU 3HAKOB
NP BBIIOJHEHUH apUPMETHUECKUX JACUCTBUINA. 3yueHre parioHaTbHBIX YHCEN Ha 9TOM He
3aKOHYMTCSI, @ OyIeT MPOAOJIKEHO B Kypce alireOphl 7 Kiacca.

[Ipu oOyueHUM peUIeHUI0 TEKCTOBBIX 3aJad B 5—6 Kiaccax HCIONb3YIOTCS
apupmernyeckue npuémsl pemieHus. [Ipu oTpabOTKe BBIYMCIUTEIBHBIX HABBIKOB B 5—6
KJIacCax pacCMaTPHUBAIOTCS TEKCTOBBIE 33Ja4l CIEAYIOIIMX BUIOB: 33/1a4i HA ABUKEHHE,
Ha YacTH, Ha TIOKYTKHU, HA pa0OTy U MPOU3BOUTEIHLHOCTD, HA TIPOILICHTHI, HA OTHOIICHHUS
u nponopuuu. OOyyaromuecs 3HAKOMSTCS ¢ NpUEMaMu pelieHus 3aaad nepedopom
BO3MOXKHBIX BapUaHTOB, y4arcs paboTaTh ¢ MHGopMalueil, npeacTaBlIeHHON B (popMme
TaOJUIl WU JUArPaMM.

B nporpamme yueOHOro kypca «Maremaruka» NpeaycMOTpeHO (OpMHUPOBAHKE
MPOTEIEBTUUECKUX alreOpandyeckux MNpecTaBieHUi. bykBa Kak CHMBOJI HEKOTOPOTO
yycia B 3aBUCMMOCTH OT MAaTE€MaTUYECKOr0 KOHTEKCTa BBOAMTCS IOCTENEHHO.
BykBeHHass CHMBOJMKA IIHPOKO HCIOJB3YEeTCS MPEXkKAE BCEro JUIsl 3alucH OOIIuX
YTBEPKICHUM U IPeAJIOKEHUH, HOPMYJI, B HACTHOCTH J1JIs1 BBIYUCIECHUS T€OMETPUUECKUX
BEJINYMH, B KAYECTBE «3aMECTUTEIISH YUCA.

B nmporpamme yueOHOro kypca «MaTemaTuka» MpeICTaBlIe€HA HarjsaHas
reoMeTpusi, HampaBieHHas Ha pa3BUTHE OOPAa3HOTO MBILUIEHUS, HMPOCTPAHCTBEHHOTO
BOOOpaxeHus, N300pa3uTENbHBIX YMEHUN. DTO BaXKHBIM 3Tal B U3YyYEHUU T€OMETPHH,
KOTOPBIM  OCYIIECTBIISIETCSI HAa  HArJIAJHO-NPAKTUUYECKOM  ypOBHE,  OINHpPAETCs
Ha HAarsIHO-00pa3HOe MbllUIeHHe oOyvarouuxcs. bonblias ponb  OTBOJIUTCS
MPaKTUYECKON JeATEIbHOCTH, OMBITY, SKCIEPUMEHTY, MOJAEIHPOBaHn0. O0yyaromuecs
3HaKOMATCA C T€OMETPUYECKUMHU (PUTypaMu Ha IJIOCKOCTH U B IPOCTPAHCTBE, C HUX
MPOCTEUIIMMU KOH(PUTYpalUsIMU, YydaTcs H300paxaTb WX HA HEJIMHOBAHHOM U
KJIeT4aTo Oymare, pacCMaTpUMBaIOT MX MPOCTEHIME CBOWCTBA. B mporecce n3ydeHus
HaIJISIIHOM T€OMETPUM 3HAHUS, TOJyYeHHbIE OOYYarOIIMMUCS Ha YPOBHE HAYaJbHOTO
o01ero 00pa3oBaHmsl, CHCTEMATU3UPYIOTCSI 1 PACIITUPSIFOTCS.

CornacHo yueOHOMY IUTaHy B 5—6 Kilaccax U3y4aeTcsi HHTETPUPOBAHHBIN peMeT
«MaremaTuka», KOTOPbIA BKIIOYAaET apU(PMETHUYECKUN MaTepuall M HAISAHYIO
Tr€OMETPHIO, a TaKXKe MPOMNEAEBTUYECKUE CBEJCHUS U3 anreOphl, AIEMEHThI JOTUKH U
Hayaja ONMUCaTeIbHON CTATUCTUKH.

OO111ee yKco 4acoB, peKOMEHAOBAHHBIX IS U3y4eHUsl MaTeMaThku, — 340 yacos:
B 5 kiacce — 170 gacoB (5 yacoB B Hefien0), B 6 kiacce — 170 yacoB (5 4acoB B HEZIEIIO).



COIEPKAHUE OBYYEHMUSA
S KUIACC

HartypajbHble 4uc/Ia ¥ HYJIb

Hartypanenoe wuymcno. Psn Hartypansabix uymcen. Yucno 0. W3o0Opaxenwue
HaTypaJIbHbIX YUCEN TOYKAMH Ha KOOPJIMHATHOM (YUCIIOBOM) MPSMOIA.

[To3unmonHas cucrema cyucieHusa. PumMckas Hymepauus Kak [OpHUMEP
HEIO3UIIMOHHON CUCTEMBI CUUCIEHUS. [lecaTUUHAas cCUCTEMa CUUCIICHMUS.

CpaBHEHHE HATypaJbHBIX YHCEJ, CPAaBHEHHE HATYPAJIbHBIX YHCEI C HYJEM.
Crnioco6b! cpaBHeHUsI. OKpyTiIeHHE HATYPaIbHBIX YUCEIL.

CroxeHne HaTypallbHbIX YUCEJ, CBOMCTBO HYJISI IIPU CJIOKEHUU. BhlunTaHnue Kak
AeiicTBre, oOpaTHOE CIIOKEHUI0. Y MHOXKEHHE HATYypaJbHBIX YMCEN, CBOMCTBA HYJA U
€UHULIBI TIpU yMHOXeHUHU. JleneHue Kak JelcTBUE, OOpaTHOE YMHOXKEHUIO.
KomnoneHTs! nelicTBui, CBA3b MeX1y HUMU. [IpoBepka pesyiapTaTta apudMeTH4ecKOoro
nevicteus. llepeMecTuTeNnnbHOE U COYETATEIHLHOE CBOMCTBA (3aKOHBI) CIIOXKEHUSI H
YMHOXEHHUSI, paCIPEIeIUTEIBHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonbs3oBanne OykB 111 00O3HAUYEHHsS] HEU3BECTHOTO KOMIIOHEHTA W 3allUCHU
CBOMCTB apu(METUUYECKUX JACHUCTBUM.

JlenuTenu U KpaTHBIE YMCIIA, PA3JIOKEHUE Ha MHOXUTENU. IIpocTeie U cocTaBHbIE
yucina. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKOM.

CreneHb ¢ HaTypaJdbHBIM MOKa3aTeJIeM. 3allMCh YKCIIa B BUAE CYyMMBbI pa3psiIHbIX
CJIaracMblX.

UucnoBoe BbIpakeHHE. BpIUKCIIEHNE 3HAYEHWH YMCIIOBBIX BBIPAXKEHUM, MOPSAOK
BBIIIOJIHEHUs JNEeUCTBUU. lcrnosib30BaHWE NPU BBIYMCICHUSAX IEPEMECTUTEIBHOTO U
COUYETATEILHOr0 CBOMCTB (3aKOHOB) CJIOKEHHUSI M YMHOXEHUS, PaclpeleIUTeIbHOTO
CBOWCTBA YMHOKECHHUSI.

poou
IIpencraBienne o ApoOU Kak crocoOe 3armucH 9acTH BeMUUHBL. OOBIKHOBEHHBIE

npo6u. [lpaBunbHble W HempaBuibHBIE ApoOH. CmemraHHass apoOb, MPeCTaBICHUE
CMENIaHHOW ApoOW B BHUIC HEMPaBUIBLHOW APOOM W BBIJCICHHE IEJIOW YacTH YHCIIa
W3 HempaBWwIbHOU npobOu. M3o0pakeHwe apoOeil ToUykamMu Ha YHCIOBOW MPSMOM.
OcHoBHOe cBoiicTBO ApoOu. CokpaimieHue apooOei. I[lpuBeneHue ApoOM K HOBOMY
3HaMeHaTenmo. CpaBHEHHE APOOCH.

CnoxxeHrie W BBIYMTAHHE JpoOed. YMHOXKEHHWE W JelieHue apoOeil, B3auMHO-
obpatHble qpodu. HaxoxaeHne 4acTy 1eI0T0 U IEJI0TO 0 €ro YacTH.

Hecstuunas 3amuch gpoOeit. IlpencraBieHue aecsaTUYHOM JpoOW B BHIE
OoObIKHOBEHHOU. M300pakeHne IECATUYHBIX APOOEH TOYKAMU HAa YHCIIOBOW MPSMOI.
CpaBHEHHE JIECATUYHBIX JPOOCH.

ApudmMernueckne NEUCTBUS C ACCITUIHBIMU Ap0o0sSMU. OKPYTIIEHUE MECATUIHBIX
po0ei.
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Penienne TeKCTOBBIX 3a/1a4

Pemenne TEKCTOBBIX 3a7a4 apu(PpMETHUSCKUM CIOCOOOM. PereHue mormyeckux
3aja4. Pemienue 3amau mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. lcmosib3oBaHue
P PEIICHUH 3aJ1a4 TaOIUI] U CXEM.

Pemienue 3ama4, cogepxaiinx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUYUHBI: CKOPOCTb,
BpeMsl, PacCTOSHHE, II€HA, KOJIMYECTBO, CTOMMOCTh. EAMHUIIBI M3MEPEHHS: MacCChl,
00bEMa, 1IEHBI, PACCTOSIHUS, BpEMEHHU, CKOPOCTH. CBA3b MEXTY CAMHUIIAMH U3MEPEHUS
Ka)KI0M BEJIMYUHBI.

Pemienrie OCHOBHBIX 3aj1a4 Ha APOOU.

[Ipencrapienue NaHHBIX B BUAE TAOUII, CTOJIOYATHIX JUATPAMM.

Harasigaas reomerpust

Harnsigaele npencrtaBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIyd, yTOJI, JOMaHasi, MHOTOYTOJIBHHUK, OKPYKHOCTb, KPYT. YT0J. [IpsMOM, OCTpBIH, Tynou
Y pa3BEPHYTHIN YTJIBI.

JlinHa oOTpe3ka, METpPUYECKHE €OUHULBI IIWHbL. J[InHa JOoMaHOW, mepuMerp
MHOT'OYTOJIbHUKA. MI3MepeHne U NOCTpOECHHE YIJIOB C HOMOIIBIO TPAHCIIOPTHPA.

Harnsnuele mnpencrtaBiaeHuss o @urypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK,
IPSIMOYTOJIbHUK, KBaAPaT, TPEYTOJbHUK, O PABEHCTBE PUTYP.

N3obOpaxkenune ¢uryp, B TOM uucie Ha kierdatoi Oymare. Iloctpoenue
KOH(Urypanuii u3 yacteu mpsiMoil, OKpy’KHOCTH Ha HEJIMHOBAHHOM U KJieT4aTol Oymare.
Hcrnons30BaHrEe CBOMCTB CTOPOH M YIJIOB NMPSMOYTOJIbHUKA, KBAJApaTa.

[Tnomans OpSIMOYTOJIbHUKA " MHOTOYTOJIbHUKOB, COCTAaBJICHHBIX
U3 MPSAMOYTOJIBHUKOB, B TOM 4Hclie (PuUryp, m300pak€HHBIX Ha KJeT4yaTod Oymare.
Enuaunier nsmepenus mionaau.

Harnsanele mpenctaBieHus O NPOCTPAHCTBEHHBIX (DUTypax: MNPSIMOYTOJIbHBIM
napajuienenunen, Ky0, MHOrorpanHukd. M3o0paxkeHrne npocTeliuXx MHOTOTPaHHUKOB.
Pa3eépTku kyOa u napamienenuneaa. Co3ganue Mojeseil MHOTOrpaHHUKOB (U3 Oymard,
MIPOBOJIOKH, TUIACTUIIMHA U APYTUX MATEPUAIIOB).

O0BEM PAMOYTOJIBHOTO Napajiienenumnena, Kyoa. Enuauibl usmepeHus: oobéma.

6 KIIACC

HartypajbHble yncia

Apudmernueckre AEUCTBUS € MHOTO3HAYHBIMH HATYPAIbHBIMH  YHUCIIAMHU.
YuciioBble BhIpaKEHUS, TOPSIIOK JIEWCTBHM, UCIOIb30BaHNE CKOOOK. Mcmonp3oBaHue
MPA BBIYUCICHUSX TEPEMECTUTEIBHOTO M COYETATEIIbHOTO CBOWCTB CJIOXKEHUA U
YMHOXKEHUSI, PACHpEICIUTEILHOIO CBOMCTBA YMHOXKEHUA. OKpYTrie€HHE HATypaIbHBIX
quced.

JlenuTenu ¥ KpaTHbIE YKciia, HAMOOIBIIUN OOIIHM IeTUTeNb U HauMEeHbIIee olliee
KpaTHoe. JIenuMOCTh CyMMBI U TpOU3BeAcHUs. JleneHne ¢ OCTaTKOM.
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J{poou
OOBIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOWCTBO JpOOH, COKpalleHHe IpoOei.

CpaBHeHHME U ymnopsao4yuBaHuE apoOeit. Pemienwe 3amay Ha HAXOXKJICHHUE YacTH
OT LEJOr0 W WeNoro mo ero vactu. JI[poOHOe YMCIO KaK pe3yibTaT JeNICHUS.
[IpencraBienune AecATUYHOM JIpoOU B BHUJI€ OOBIKHOBEHHON ApOOM U BO3MOXKHOCTH
npe/cTaBlieHuss OOBIKHOBEHHOM npoOu B BHUAE JecATUyHOW. JlecsTuuHble apoOu u
MeTpUyecKas cuctemMa mep. ApudmeTnyeckue IACHCTBUS M UYUCIOBBIC BBIPAKCHHUS
C OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSMHU.

OtHotenue. Jlenenne B JaHHOM OTHoLIeHMU. Macmra0, nponopuus. [Ipumenenune
IIPONIOPLIMM MPH PEILICHUH 3a1a4.

[Tonarue npoueHta. BpruncieHue NpoleHTa OT BEJIMYHUHBI M BEJIWYMHBI MO €€
MpOLIEHTY. BbIpakeHWe MNPOUEHTOB JAECATUYHBIMU ApoOsimu. Pemienue 3amau
Ha MPOUEHTHI. Bblpa)keHNE OTHOILIEHUS BEJIMYMH B MPOLIEHTAX.

IHoJsi0:kuTENBHBIE M OTPUIIATEIbHBIE YHCJIA

[TomoxurenbHple W oTpuuarenbHble yucha. Llensie uywncna. Mopynbs uwucna,
reoMeTpudecKasi HHTepIpeTamnus Moayis uncia. M3o0pakeHue yuces Ha KOOPAMHATHOM
npsiMoii. UucnoBble mpoMexyTku. CpaBHeHHE uuncell. ApudMeTHUYecKue ACHCTBHS
C TIOJIOXKUTEIIbHBIMUA U OTPULIATEIIbHBIMUA YHCIIAMH.

[IpsiMmoyronibHasi cHCTEMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHaTbel TOYKH
Ha TUIOCKOCTH, abcicca U opauHata. [loctpoenue Touek U GUryp Ha KOOpAMHATHOM
IVIOCKOCTH.

BykBeHHbIe BbIpaKEeHUS

[IpumeHeHne OyKB aJi 3allMCH MaT€MAaTUYECKHX BBIPAKEHUNW U MNPEIJIOKEHUU.
CpoiictBa apudmeTnueckux JeHCTBUNA. bDyKBEHHBIC BBIPAKEHHS U  YHCIIOBBIC
IIOJCTAHOBKU. DyKBEHHBIE paBEHCTBA, HAXO0XKICHUE HEU3BECTHOIO KOMIIOHEHTA.
@opMyinbl, GopMyIsbl MEpUMETpa M IUIOLIAAU MPSAMOYTOJbHUKA, KBajpaTa, 00bEMa
napajiesenumneaa u Kyoa.

Pemienne TekcToBBIX 32724

Pemenne TEeKCTOBBIX 3aja4 apu(METHUYCCKUM CIIOCOOOM. PelieHue Iormdeckux
3a1a4. Pemenue 3aay mepebopoM BCeX BO3MOXKHBIX BAPUAHTOB.

Pemrenue 3agay, copepxkaimx 3aBUCUMOCTH, CBI3bIBAIOIINX BEJIMYHHBI: CKOPOCTb,
BpeMsi, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTEILHOCTD, BpEMSs, 00BEM
paboThl. EAMHUIIBI M3MEPEHUs: MacChl, CTOUMOCTH, PACCTOSHUS, BPEMEHH, CKOPOCTH.
CBsi3b MEXKy €AMHULIAMHA U3MEPEHUS KaXKJI0M BEJIIMUUHBI.

Pemrenune 3amay, CBs3aHHBIX C OTHOIICHUEM, IPOMOPIUOHAUIBHOCTHIO BEJIWYHH,
MPOIIEHTAMHU; PEIICHHE OCHOBHBIX 3a/a4 Ha IPOOU U MPOLICHTHI.

Omenka W TPUKUIKA, OKpyrJieHwe pesynbrara. (CocTaBieHne OYKBEHHBIX
BBIPAKECHUU T10 YCIOBUIO 3aJaUU.

[IpencraBienre JaHHBIX C TOMOIIBIO Tabmui, W auarpamMm. CronbOuartbie
JarpaMMbl: YTEHHE U TOCTPOEHHE. UTEHUE KPYTrOBBIX AUarpaMm.
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Harasignas reomerpust

Harnsanele npencraBieHus o Gurypax Ha MJIOCKOCTH: TOUYKa, MpsiMasi, OTPE3OK,
Jyd, YroJl, JIJOMaHasi, MHOTOYT'OJIbHHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KPYT.

B3anMHoe pacronoxeHue JIByX MPSMbIX Ha TUIOCKOCTH, MapajulielibHbIE MpSMBbIE,
NEePIeHIUKYIIApHBIC MpsiMble. VI3MepeHune pacCcTOsIHUM: MKy ABYMS TOYKaMH, OT TOUKU
710 TIPSIMOM, IJTMHA MaplIpyTa Ha KBaJPATHOU CETKeE.

N3mepenre © MOCTPOEHHWE YIJIOB C IOMOIIBK  TpAaHCIOPTHpA. Buubl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYMOYTOJIbHBIN, paBHOOEAPEHHBIH,
paBHOCTOPOHHUHN. UeThIpEXYTONBHUK, MPUMEPHI YETHIPEXYTOIbHUKOB. [IpAMOYTOIBHUK,
KBaJpaT: WCIIOJIb30BAHUE CBOWCTB CTOPOH, YIJIOB, jauaroHanei. HM3oOpaxeHue
reoMeTpuyeckux (GUryp Ha HEJIMHOBAHHOW Oymare ¢ HCIOJIb30BAaHUEM IHUPKYII,
JUHENKH, yTolIbHUKA, TpaHcnoptupa. [locTpoeHnus Ha kietyaToil Oymare.

[Tepumerp MHorOyronbHuKa. [loHaTtne tuomaau GUrypbl, €IUHUIBI U3MEPEHUS
wiomaau. [pubmpkénHoe u3mepeHue miomaad Guryp, B TOM 4uciie Ha KBaJpaTHON
cetke. [IpubnmxénHoe n3MepeHue JUIMHbI OKPY>KHOCTH, TUIOIIAU Kpyra.

CummeTpus: LIeHTpalibHasA, OCEBasl U 3epKaJIbHAsI CAMMETPHH.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harnsansle npeacTaBieHus 0 IPOCTPAHCTBEHHBIX (PUTypax: napajiesenunes, Kyo,

npu3Ma, mupamMuaa, KOHyC, IIIHHIP, map u chepa. N3o0pakeHne npocTpaHCTBEHHBIX
¢buryp. [Ipumepsl pa3BEPTOK MHOTOIPAHHUKOB, HIUIMHApPA U KOoHyca. Co3gaHue Mojenen
MPOCTPAHCTBEHHBIX GUTyp (M3 OymMaru, mpoBOJIOKH, IIACTUIIMHA U APYTUX MATEPUATIOB).

[Tousatue o0BEMa, enuHUIBI U3MepeHus o00bEMa. OO0BEM MPSAMOYTOJBHOTO

napajienenumnena, Kyoa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yabTaThl OCBOCHUS TMPOrPaMMbl Y4EOHOTO Kypca K KOHILY
o0yueHus B 5 KJacce:

Yucua 1 BBIYUCICHUSA

[loHumMaTh U MPaBUIBLHO YNOTPEOJATh TEPMUHBI, CBS3aHHBIE C HATypajIbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JECATUYHBIMU IPOOSIMH.

CpaBHHBaTh M YIOPSIOYMBATh HATypajbHbIE YWCIA, CPABHMBATh B IPOCTEUIINX
cllydasix OObIKHOBEHHBIE IPOOH, IECATUUHBIE IPOOH.

COOTHOCUTD TOUKY Ha KOOPJMHATHOM (YMCIOBOI) PSIMOM C COOTBETCTBYIOIINM €i
YUCJIOM M U300pa)kaTh HAaTypalbHbIE YMCIAa TOYKAMU Ha KOOPJIMHATHON (YHCIIOBOM)
IIPSIMOM.

Boinonuate  apudmernueckue — IEWCTBUST ¢ HATypajbHBIMM  YHUCJIaMH,
C OOBIKHOBEHHBIMU JAPOOSIMU B IPOCTEUIITUX CITydasiX.

BoInonHATE IpOBEPKY, TPUKUIKY PE3YyIbTaTa BEIYMCICHUN.

OKpyryiaTh HaTypaibHbIE YNCTIA.
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Penienne TeKCTOBBIX 3a/1a4

Pemarp TekcToBble 3amauM  apU(PMETHUYECKHMM CIIOCOOOM U C IOMOIIBIO
OpPraHU30BAHHOI'O KOHEUHOTO Iepedopa BCeX BO3MOKHBIX BAPHAHTOB.

Pewate 3amaum, cogeprkanye 3aBUCUMOCTH, CBS3bIBAIOLINE BEJIUYUHBI: CKOPOCTD,
BpEMsI, paCCTOSIHUE, 11E€HA, KOJIUYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKHE 3allMCH, CXEMbI, TAOIHIbI, 0O003HAYEHUS NPH PEIICHUU
3ajau.

[lonb30BaTbCd OCHOBHBIMU E€AMHHUIIAMU H3MEPEHUS: LIE€HBI, MAcChl, PACCTOSHUA,
BPEMEHH, CKOPOCTH, BBIPAYKATh OJTHU €IMHUILIbI BEIMYUHBI UEPE3 APYyTHUE.

W3Bnekatb, aHaIM3UpOBaTh, OICHMBATh HH(POPMAINIO, MPEICTABICHHYIO
B TabjuIe, Ha CTOJOYATON JuarpaMMme, UHTEPIPETUPOBATh MPEACTABICHHbIEC TaHHBIE,
MCIIOJIb30BaTh JaHHBIE MIPU PEILICHUH 3a/1a4.

Harasinnas reomerpust

ITonp30BaThCA T€OMETPUUYECKUMU MOHATUAMMU: TOUKA, IIPSAMast, OTPE30K, JIyd, YIodl,
MHOTI'OYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTs mNpUMEPHI OOBEKTOB OKPYXKAIOIIET0 MHpa, HUMEKIUX (opMy
M3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBSA3aHHYIO C YIVIAMU: BEpLIMHA CTOPOHA,
C MHOTOYI'OJIBHUKAaMM: YI0JI, BEpLIMHA, CTOPOHA, JUArOHallb, C OKPYKHOCTBIO: paguyc,
IUaMEeTp, LEHTP.

N300paxaTh N3y4eHHbIE TEOMETPUYECKHE PUTYPBI HA HETMHOBAHHOM U KJIE€TYATON
OyMare ¢ MOMOUIBIO HUPKYJISI ¥ IMHEUKH.

Haxomuth nOivHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C TMOMOIIBIO

JIMHEWKH, CTPOUTB OTPE3KHU 3aJaHHOM JIUTMHBL; CTPOUTH OKPY’KHOCTH 3aIaHHOTO PaJunyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB MPSMOYTOJIBHMKA, KBaapara I UX
IIOCTPOEHUS, BEIYUCIICHUS IUIOLIAAN U IIEPUMETpA.

Boluucnate nepuMeTp W IUIOWIAAL KBajapaTa, MPSIMOYTOJIbHUKA, QUryp,
COCTABJICHHBIX U3 MIPSIMOYTOJIbBHUKOB, B TOM YuCe (GUTyp, N300paKEHHBIX HAa KIETYATOU
Oymare.

ITonp30BaTbC OCHOBHBIMM METPUYECKMMM E€IUHULIAMM W3MEPEHUs JUIMHBI,
IJIOIIA/IA; BBIPAXKATH OJTHU €IMHULBI BEJIUYUHBI Uepe3 APyTHE.

Pacno3naBate napasuienenunen, KyO, MCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIHHA,
pedpo TpaHb, UBMEPEHHUS, HAXOIUTh U3MEPEHHUS MapasuieNenumnena, Kyoa.

Boruncnsate 00bEM KyOa, mapajuienenunena Mo 3aJaHHBIM  HM3MEPEHUsIM,
MOJIb30BATHCS EAMHUIIAMU U3MEpPEHUs 00bEMa.

Pemlare HecnmokHbBIE 3alaud  HA M3MEPEHUE TE€OMETPUYECKUX  BEJIMYMH
B IIPAKTUYECKUX CUTYaLUAX.
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[IpeameTHBIC pE3yabTAaThl OCBOCHHUS MPOTPAMMBlI YYEOHOTO Kypca K KOHITY
oOyueHus B 6 KJacce:

Yuciia v BbIYUCTICHUS

3HaTh M IIOHUMAaTh TEPMHUHBI, CBS3aHHBIE C pPaA3JIMYHBIMM BHUJAMM YHCET U
crocobaMu WX 3alHCH, MEPEXOAUTh (€CIU 3TO BO3MOXKHO) OT OJHOWU (DOpMBI 3amucu
4yuciia K APYromu.

CpaBHHBATh U YIIOPSIOYMBATS LIEJIBIE YUCIIA, OOBIKHOBEHHBIE U IECSITHYHBIE IPOOH,
CpPaBHUBATh YUCJIA OJHOTO U PA3HbBIX 3HAKOB.

BrimonHsATe, coueTast yCTHbIE M MMCbMEHHBIE IPUEMBI, apu(MeTHIECKUE TeHCTBUA
C HaTypaJbHBIMU WU LENBIMU YHUCIIaMH, OOBIKHOBEHHBIMH U JECATUYHBIMH IPOOSIMH,
MOJIOKUTENbHBIMUA U OTPULIATEIbHBIMU YHCIIAMHU.

BBIUUCHATh 3HAYEHUS YHCIIOBBIX BBIPAKEHUM, BBINOJIHATH NPUKUIKY M OLEHKY
pe3ysibTaTa BBIYMCICHUH, BBIIOJIHATH MPEOOPAa30BaHUS YHMCIOBBIX BBIPAKEHUHN
Ha OCHOBE CBOMCTB apU(PMETUUECKUX IEUCTBHIA.

COOTHOCHTH TOYKY Ha KOOPJAMHATHOM MPSIMOM C COOTBETCTBYIOLIUM €I YHCIOM H
n300paxaTh YUCIIa TOUKAMU HAa KOOPAMHATHOM MPSAMOM, HAaXOAUTh MOAYJIb YUCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT ¢ KOOPAMHATAMHU JTOMN
TOYKH.

OKpyrJITh LENble YUCIIa U JECATUUHBIE APOOU, HAXOAUTh IPUOIMKEHUS YUCEIL.

YuciioBbie M OyKBEHHbIE BHIPAKEHHUS

[TonumaTe W ynoTpeOJsATh TEPMHHBI, CBSI3aHHBIC C 3alKMCBIO CTENIEHU 4YHCIIA,
HaxOJUTh KBaJApaT M KyO 4YHCIA, BBIYHUCIATH 3HAYEHUS YHCIOBBIX BBIPAXKEHUH,
COJICp>KaIlUX CTETICHH.

[Tonp30BaThCs TpPU3HAKAMM JEIMMOCTH, PaCKJIaIbIBaTh HATypajbHBIE 4YHCIA
Ha MPOCThIE MHOXKHUTEIIN.

[Tonb3oBaThca MacITabOM, COCTABIIATH MPOMOPLIMHU U OTHOIICHHUS.

Ucnonb3oBaTh OyKBBI Jisi OOO3HAYEHHUS YUCENT TPHU 3alUCH MaTeMaTUYECKHUX
BBIPAQXEHUM, COCTaBJISATh OYKBEHHBIC BbIpaK€HUSI W (OPMYJIbI, HAXOJWUTh 3HAYCHUS
OYKBEHHBIX BBIPQKEHUM, OCYIIIECTBIISAS HEOOXO0IMMbIE ITOJICTAHOBKHU 1 ITPeoOpa3oBaHusl.

HaxonuTs HEM3BECTHBINM KOMIIOHEHT PABEHCTBA.

Penienue TeKCTOBBIX 3a1a4

Pemats MHOTOIIarOBBIE TEKCTOBBIE 331a4H apU(PMETUUECKUM CIIOCOOOM.

Pemarp 3amaun, cBA3aHHBIE C OTHOIIEHHEM, IMPOMOPLHUOHAIBHOCTHIO BEIHYMH,
MPOIIEHTaMHU, PeIlaTh TPU OCHOBHBIC 3a/1a4M HA JPOOH U TIPOIEHTHI.

Pematp 3amaun, comeprkaiie 3aBUCUMOCTH, CBSI3bIBAIOIINE BETMYUHBI: CKOPOCTH,
BpEMS, PacCTOSIHUE, 1I€HAa, KOJMYECTBO, CTOMMOCTb, HPOU3BOAUTEIBLHOCTb, BpPEMH,
o0béMa paboThl, UCHOIB3Ys apuPMeTHUecKue JEHCTBUS, OLEHKY, MNPUKUAKY,
M0JIb30BATHCS €AMHUIIAMU U3MEPEHUSI COOTBETCTBYIOLUX BEJTUUHH.

CocTaBnsTh OyKBEHHbIE BBIPAKEHUS 110 YCIOBUIO 331a4u.
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W3Bnekats HHPpOpMAIIHIO, TPEICTAaBICHHYIO B TaOIUIIaX, HAa JMHEHHOM, CTOI0UaTON
WIM  KPYroBOM  JuarpaMmax, HHTEPHPETUPOBATH  IPEACTABICHHBIE  JIAHHBIE,
MCII0JIb30BaTh JAHHBIC MPU PEIICHUN 3a]1a4.

[IpencrapisaTh WHGOPMAIIUIO C TMOMOUIBIO TaOJUWIl, JUHEHHOW M CTOJOYATOM
JIarpaMM.

Harasigaas reomerpust

[IpuBoauTh mpUMEPHl OOBEKTOB OKPYXAIOMIET0 MHpa, HMEmuX (opmy
M3YYECHHBIX T€OMETPUUYECKUX IMJIOCKUX M MPOCTPAHCTBEHHBIX (UTYD, IPUMEPHI PaBHBIX
U CUMMETPUYHBIX QUTYP.

N300paxxaTh ¢ MOMOIIBIO HUPKYJIS, TUHEHKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOW U
KJIeTyaTo OymMare M3y4eHHbIE TUIOCKHE T'€OMETpUYecKue (PUrypbl U KOH(PUTypaluu,
CUMMETPUYHBIE (DUTYPBI.

[Tonb30BaTbCd TE€OMETPUUYECKUMHU MOHATUSIMHU: PABEHCTBO (UTYp, CUMMETpHS,
HCIIOJIb30BaTh TEPMUHOJOTHIO, CBA3AHHYI0 C CHMMETPUEH: OCb CHMMETPHUH, LIEHTP
CUMMETPHH.

HaxonuTth BEIMYHHBI YTIIOB U3MEPEHUEM C IOMOUIBIO TPAHCIIOPTUPA, CTPOUTD YTJIbI
3a/IaHHOM BEJIMYMHBI, IOJIB30BAaThCA NPHU PEUICHUM 334ad TPagyCHOM MEpPOW YIJIOB,
pacno3HaBaTh Ha YEPTEKAX OCTPBIN, IPAMOM, pa3BEPHYTHIM U TYIIOU YIJIBL.

BbluucnsaTe  JUIMHY —JIOMAHOW, MEpUMETP MHOIOYTOJbHUKA, TOJb30BAaThCS
EAVMHUIAMU HW3MEPEHMS JUIMHBI, BbIpaXXaThb OJHHM €IMHMIBI U3MEPEHUS JUIMHBI Yepes
IpyTHE.

Haxonnutb, ncrons3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY JBYMs
TOYKaMH, OT TOUKH /10 IPSIMOM, UTMHY MyTH Ha KBAIPaTHOU CETKE.

Boruncnsate minomaab GUryp, COCTaBI€HHBIX U3 MPSIMOYTOJIBHUKOB, UCOIb30BaTh
pa3OueHre Ha  NOpPAMOYIOJbHUKH, Ha  paBHbIC burypel,  JOCTpauBaHUE
10 TPSIMOYTOJIbHHMKA, I0Jb30BAaThCSl OCHOBHBIMM E€IWHULAMH HM3MEPEHHUs IUIOIIAMIH,
BBIPA)KaTh OJHU €IMHUIIBI U3MEPEHHUS IUIOIIAN YEPE3 IPYTHE.

Pacrio3HaBaTh Ha MOJENAX M H300paKEHUSX MUPaMHIy, KOHYC, LMJIMHIP,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIUHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTs Ha KJIeTUaTol Oymare mpsiMOYToJIbHbBIN MapaslieeuIne].

Boruucisate 00bEM  MPSMOYToONbHOTO Mapajiefenunena, Ky0a, IMOJb30BaThCs
OCHOBHBIMH €MHHUIIAMH U3MEpPEHUs 00bEMa;

Pemate HecHoXXHbIE 3aJaud  HA HAxXOXJIECHUE TI€OMETPUYECKHUX BEIMYHH
B [IPAKTUYECKHUX CUTYALUSX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC
HaumenoBanue paznena |Konnuectso OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YYAIOIINXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
Harypanbpabie uncna. 43 Hecarnunas Yurarsb, 3alIUCHIBATH, CPABHUBATHL HATYPAaJIbHBIE YHCIIA;
JlelicTBHS ¢ HATYpaJTbHBIMU CHUCTEMA CUHCJIEHUS. | MPeaIaraTb M 00CYKIATh CIIOCOOBI YIIOPSIOUYMBAHUS YHACEIL.

qHCJIaMHU

Psan HaTypanpHBIX
YHUCE.
HarypansHbii psa.
Yucno 0.
HatypanpHble uncia
Ha KOOPAWHATHOU
MPSIMOU.
CpaBHeHue,
OKpPYIJICHUE

HATypaJIbHBIX YU CETL.

Apudpmernyeckue
JICUCTBUS

C HATypaJIbHBIMU
yuciiamu. CBoiicTBa
HYJISI TPU CII0KEHU U
U YMHOEHUH,
CBOMCTBA €IUHUIIBI
MIPU YMHOKEHUHU.

N300paxkaTh KOOPAUHATHYIO MIPSAMYIO, 0TMEYATh YHCIIA
TOYKaMH Ha KOOPJIUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccaenoBath CBOMCTBA HATYPAIBHOTO psAna, yncen 0 u 1
P CJIOKEHUU U YMHOKEHUMU.

Hcnonb30BaTh NPaBWJIO OKPYIJIEHUSI HATYPAIbHBIX YHCEIL.
BpIinoiHATHL apupmMeTnyecKue 1ecTBUS C HATyPAIbHBIMU
YUCJIAMU, BBIYHUCJISATH 3HAYCHUS YMCIIOBBIX BBIPAXKEHUN

CO CKOOKaMH U 6e3 CKOOOK.

3anuchIBaTh NIPOU3BE/ICHUE B BUJIE CTEIICHU, YMTATh
CTETICHU, HCM0JI1b30BATh TEPMUHOJIOTUIO (OCHOBaHUE,
MOKa3aTelib), BLIYUCIAATH 3HAYEHUS CTCTICHEH.

BbINOJHATH NPUKUAKY U OLEHKY 3HAaYCHUM YUCIIOBBIX
BBIPAXKEHUI, MPEAJIATaATh U IPUMEHATh NPHUEMbI IPOBEPKH
BBIUYKCIICHUN.

HNcnonb30BaTh NPH BHIYUCJIEHUSIX IEPEMECTUTEIBHOE U
COYETATEJIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHHS,
pacnpenenuTeIbHOE CBOMCTBO YMHOXKEHNS; (POPMYJIHUPOBATH
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ITepemecTurensHOE
Y COYETATEIbHOE
CBOMCTBA CJI0KEHUSA
1 YMHOKEHUSI,
pacIpeeTuTeIbHOe
CBOMCTBO
YMHOKEHHS.
Jemurenu u
KpaTHBIE YUCTIa,
Pa30KEeHNE YUCa
Ha MHOKHUTEJIH.
Henenue

c octatkoM. [IpocTteie
Y COCTaBHBIC YHCIIA.
[Ipu3Haku
JICITMMOCTH Ha 2, 5,
10, 3, 9.

CreneHns ¢
HaTypajibHbIM
MOKa3aTeIIEM.
Yucnosbie
BBIPAYKCHHUS;
MOPSIAOK IEUCTBUM.
Penienue TeKCTOBBIX
3aJ1a4 Ha BCE
apupMeTHUIECKHe

U IPUMEHATH MPaBUJIA TPEOoOPa30BaHUS YUCIOBBIX
BBIP2XEHUI Ha OCHOBE CBOMCTB aprU(PMETHUECKUX JICHCTBUH.
HccsienoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH TMIIOTE3bI, (POPMYJIUPOBATH 0000IIIEHUSA U
BbIBO/IbI 10 PE3YJIbTATAM IIPOBEIEHHOTO UCCIEA0BAHMUS.
D®opMyIHPOBATH ONPeIeSICHUS JICIUTENS U KPAaTHOTO,
HA3bIBATh JICTTUTEIU U KPATHBIC YUCIIA; PACIIO3HABATH
MIPOCTBIE I COCTABHBIE YKCIIA; (POPMYIHPOBATH H
NMPUMEHATH NPU3HAKM JISIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJITOPUTM PA3JIOKECHUS YHACIIA HA TTPOCTHIE
MHOYKUTEIN; HAXOAUTb OCTATKHU OT JAEJICHUS U HETIOJIHOE
YacTHOE.

Pacno3naBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O HaTypaJIbHBIX YHCJIAX, MPUBOJAUTH NPUMEPBHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3LIBAHUS U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAIbHBIX YHUCET.
KoncTpynpoBars MmaTeMaTUu4YeCKHe MPeIJI0KEHUS

C IOMOIIBIO CBA30K «W», KHIIN», «ECIIH. .., TO...».

Pemats TekcTOBbIE 3a/1aun apU(DMETHIECKUM CITIOCOOOM,
HCIO0JIb30BAaTh 3aBUCUMOCTH MEXTy BETUYMHAMU (CKOPOCT,
BpEMsl, paCCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTD U JIp.):
AHAJM3MPOBATH U OCMBICJIMBATH TEKCT 3a7a4H,
nepedopMyTHpPOBATH YCIOBHUE, H3BJIEKATH HEOOXOUMBIC
JIaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAYy BEJIUUYNHAMHU,
CTPOUTH JIOTUYECKYIO LIENTOYKY PACCYKIACHUM.
MoaeaunpoBarhb X0 pEIICHUA 3aJ]a41 C HOMOIIBIO PUCYHKA,
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JICNCTBUS,
Ha IBIDKCHUC U
MOKYIKH

CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3dupaTh, OEHUBATH PA3JIMYHBIE PELICHUS,
3aMKMCH PEUIEHUI TEKCTOBBIX 3a/1ay.

Kpuruyecku oneHMBATH NOJyYEHHBIN pPE3yJIbTAT,
OCYILLECTBJIATH CAMOKOHTPOJIb, IIPOBEPSIA OTBET Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTH OIINOKH.

Pematsb 337241 ¢ TOMOIIIBIO Tepedopa BCceX BO3MOKHBIX
BapUaHTOB.

3HAKOMUTBCS € HCTOPHE pa3BUTUSA apUPMETHKI

Harnsannas reometpus.
JIvHUYM Ha TOCKOCTH

12

Touka, npsmas,
OTPE30K, JTyY.
Jlomanas.
N3mepenune nimHbI
OTpe3Ka,
METpUUYECKHUE
€IMHULIBI
WU3MEPEHUS JJTUHBI.

OKpy HOCTb U KPYT.

IIpakTrueckas
pabota
«IlocTpoenue y3opa
U3 OKPYKHOCTEWN.
VYron. [psamon,
OCTPBIH, TYIIOU U
Pa3BEPHYTHIN YIJIBI.
N3mepenue yrios.

Pacno3naBaTthb Ha yepTexax, pUCyHKaX, ONUCHIBATD,
MCIIOJIB3YS TEPMUHOJIOTHIO, U H300pakaTh C IOMOIIbIO
YepTEKHBIX THCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, JIyY,
yTOJ1, IOMaHYI0, OKPYKHOCTb.

Pacno3naBaTh, NPUBOAUTH NPUMeEPBI O0BEKTOB pEaTbHOTO
MHUpa, UMEIOIINX (GOpMY U3yUEHHBIX (PUTYp, OLEHUBATH UX
JIMHENHBIE pa3MEpBL.

Hcnonb30BaTh JUHEWKY U TPAHCIIOPTUP KAK UHCTPYMEHTHI
JUJIS1 TOCTPOEHHUS K U3MEPEHUS: H3MEPATH JJIMHY OTPE3Ka,
BEJIMYMHY YIJa; CTPOUTH OTPE30K 3aJaHHOM JJIMHBI, YTOJ,
3a/ITaHHOM BEJIMUMHBI, OTKJIAABIBATH IUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPY>KHOCTh 33IaHHOTO pajuyca.
N306paxath KOHPHUTypaLTHH TEOMETPUIECKUX (PUTYD

13 OTPE3KOB, OKPY>KHOCTEW, UX 4aCTEW HA HEJIMHOBAHHOMN U
KJIeTUYaToi Oymare; mpeajaraTb, ONUCHIBATh U 00CYKAaTh
CI0Co0bI, AJITOPUTMBI IOCTPOCHHUS.

Pacno3naBath M n300pakaTh Ha HEJIMHOBAaHHON U
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[IpaxTrueckas
paboTta
«ITocTpoenne
YTIIOB»

KJIETYaTO OyMare npsiMoM, OCTPbIA, TYIOM, pa3BEPHYTHIN
YTIIbl; CPABHUBATH YTJIBL.

BbI4uCJIATH IJIMHBI OTPE3KOB, JIOMaHbIX.

IloHuMaTh M MCNIOJIB30BATH NP PELICHUM 3214
3aBMCUMOCTH MEXy €IMHUIIAMU METPUYECKON CHCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUECKUMHU CUCTEMAMH MEp;
BBIPAKaTh JUIMHY B PA3JIMYHBIX €IUHULAX U3MEPEHUSI.
HUccaenoBath GUrypsl 1 KOHQUTypauu, UCIONb3Ys

1M (pPOBBIE peCcypChl

OOBIKHOBEHHBIE 1pOOU

48

JpoOs. [IpaBuibHbIC
Y HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue po0ei.
Cnoxxenue u
BBIYMTAHUE
O0OBIKHOBEHHBIX
npo0Oeit. CMmerranHas
JIpo0b. YMHOKEHHUE
U JICJICHUE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbI€ TpoOH.
Penienue TeKCTOBBIX
3aJ1a4, COJep KaIluX
npoou. OCHOBHBIE

MopeanpoBaTthb B rpauecKoil, IpeIMeTHON (opMe,

C ITIOMOIIIBIO KOMIIBIOTEPA ITOHATHS U CBOWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOM JPOOKIO.

YuTaTh U 3aIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IPOOH,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIIOCOOBI
YIOPSAIOYUBAHUS APOOECH.

N3006paxkaTh 0OBIKHOBEHHBIC APOOH TOUKAMHU

Ha KOOPAMHATHOM NPSIMOK; MCIOJAb30BATH KOOPIMHATHYIO
NpSAMYIO JJ1 CPaBHEHUSI IPOOEH.

®opMyIHPOBaATH, 3ANIUCHIBATH € MIOMOIIbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ip0oOH; MCIOJIB30BATh OCHOBHOE
CBOMCTBO JIpo0OU JUIsl COKpaIeHust IpoOeit 1 MpUBEICHUS
JpoOU K HOBOMY 3HaMEHATEJIO.

IIpeacTraBiasiTh CMEIIAHHYIO APOOb B BUI€ HEMPABUILHOM U
BBIJICIISITH 1IEJTYI0 YacTh YKCIa U3 HEMIPaBUILHOM IpOOH.
BoinoiHATH apudmMeTnyecKue 1eCTBUs

C 0OBIKHOBEHHBIMH JPOOSMU; MPUMEHATH CBOMCTBA
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3a/1a4uu Ha IPoOHu.
[IpumeneHue OyKB
JUISL 3aIHACH
MaTEeMaTUYECKUX
BBIPAKEHUU U
MIPEIJIOKECHU N

apu(PMETHICCKUX JEHCTBUN I PAIIHOHATH3AIIH
BBIYMCIICHUM.

BbINOJIHATH NPUKUAKY U OLIEHKY PE3YyJIbTaTa BHIYUCICHUM;
NpeaIaraTb U MPUMEHSTh NPUEMbI IPOBEPKU BHIYUCIICHUIA.
IIpoBoauUTH KCC/IeIOBAHUA CBOICTB ApOOEH, ONTUPasCh

Ha YHCIIOBBIE SKCTIEPUMEHTHI (B TOM YHCJIIE C IOMOIIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAaHUS

0 Apo0sX, NPUBOAUTH PUMeEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHUS BbICKA3bIBAHUM.

Pemarts TeKCTOBBIC 3a/1a4u, COACPIKAIINE TPOOHBIC TaHHBIC, U
3a71a4M Ha HaX0XKJACHHUE YaCTH LEJIOT0 U LIEJIOro M0 €ro YacTH;
BbISIBJISITh UX CXOJICTBA U PA3JIUYHUS.

MopaeaupoBarh X0 PELICHU 3aa41 ¢ TOMOLIBIO PUCYHKA,
CXEMBI, TaOJIMIIEI.

IIpuBoauTh, pa3dupathb, OLEHUBATDH PA3INYHbBIC PEIICHNUS,
3aIllMCH PEIICHUN TEKCTOBBIX 3a/1a4.

Kpurnyecku onieHUBaTh NOJIYYCHHBIN PE3YyJIbTAT,
OCYILIECTBIISITH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBHE YCIOBUIO, HAXOAUTH OIINOKH.
3HAKOMHUTBHCS € UCTOPHUEl pa3BUTHS apUPMETUKU

Harnsanas reomerpust.
MHOTOyronbHuKH

10

MHOTroyrojbHUKH.
YeTsIpEXYroIbHUK,
MIPSIMOYTOJIBHUK,
KBaJpar.
ITpakTryeckas

OnucbiBaTh, HCMOJIB3YS TEPMHUHOJIOTHIO, M300PAKATH

C IIOMOILBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJEJIUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTHL NpUMeEPbI 0OBEKTOB PEATLHOTO MUPA, UMEIOIIIUX
(GbopMy MHOTOYTOJIbHUKA, TPSIMOYTOJIbHUKA, KBApaTa,
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pabota
«ITocTpoenne
MPSMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMU

HAa HEJIMHOBAHHOU
Oymarey.
TpeyronpHuK.
IImomane n
TIEPUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTAaBJICHHBIX U3
MPSIMOYTOJIBHUKOB,
€ AMHUIIBI
V3MEPEHUS
TUJIOILAN.
ITepumerp
MHOTOYTOJIbHUKA

TPEYTOJIBbHUKA, OLCHUBATDH UX JIMHEHHBIE PA3MEPBI.
BeI4ucjsTh: IEpUMETp TPEYTrOJIbHUKA, IPSIMOYTOJIbHUKA,
MHOT'OYT'OJIBHUKA; TUIOIIAb MIPSMOYTOJIbHUKA, KBagpaTa.
M300paxaTh OCTPOYIOJIbHBIE, IPSIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTponTh Ha HEJIMHOBAaHHOM M KJIETYATOM Oymare KBaaparT U
IIPSMOYTOJIBHUK C 3aJaHHBIMU JUIMHAMU CTOPOH.
HcciienoBats cBOMCTBA IPIMOYTOJIbHUKA, KBaJIpaTa IIyTEM
HKCIIEPUMEHTA, HAOIIOACHUSI, U3MEPEHUS], MOJEIINPOBAHNUS;
CPaBHUBATh CBOMCTBA KBAJPATa U IMPSIMOYTOJIbHUKA.
KoncrpynpoBath MaTeMaTH4YeCKHE NPEAT0KECHUS

C ITOMOIIIBIO CBSI30K «HEKOTOPBI», «J11000i1». Pacmo3naBath
VICTHHHBIE U JIO)KHBIE BBICKAa3bIBAaHHS O MHOTOYTOJIbHUKAX,
NPUBOJNTH NPUMEPBI U KOHTPIPUMEPHI.

HcciienoBarh 3aBUCMMOCTD IUJIOIIAIHA KBAApaTa OT JJIMHbI
€ro CTOPOHBI.

HNcnonb30BaTh CBOMCTBA KBAIPATHON CETKU IS IOCTPOCHUS
¢buryp; pa3ouBaTh NpSIMOYTOJBHUK HAa KBAJPATHI,
TPEYTrOJIbHUKHU; COCTABJIATH QUTYPHI U3 KBAaJIPaTOB U
NPSIMOYTOJIBHUKOB U HAaXOAUTh UX IUIOIA/b, pa30UBaTh
(Gurypsl Ha IPSMOYTOJILHUKY U KBaAPAThl U HAXOJAUTh UX
IIJIOILA/b.

BripaxaTh BeJIMUMHY IUIONIAU B PA3JIMYHBIX €IMHULAX
MU3MEPEHUS METPUUECKON CUCTEMBI MED, IOHUMATH U
HCIO0JIb30BATh 3ABUCHMOCTH MEXy METPUUECKUMHU
€IUHULAMHU U3MEPEHUS TIJIOIIA/IN.
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3HAKOMHUTHCS ¢ IPUMePaMH NPUMeEHEHUsI TTOMIATN U
nepUMeTpa B MPAaKTUYECKUX CUTyalusx. PemaTs 3agauu

U3 peajbHOU KU3HH, MPeAJIaratb H 00CyKIaTh pa3iudHbIe
CIOCO0BI PEIICHUS 3a/1a4

JlecsaTuaHbIC IPOOH

38

JlecsT4Has 3aUCh
npo0Oeii. CpaBHEHUE
JECATUYHBIX
JpOOeH.

JlenicTBus

C JIECATUYHBIMH
JIPOOSIMH.
OxkpyrieHue
JECATHYHBIX
JpOOeH.

Penienue TeKCTOBBIX
3a/1a4, CoACpIKaIINX
npoou. OCHOBHBIE
3aJlayu Ha ApooH

IIpencTaBisATh JECATUUHYIO IPOOb B BUJIE OOBIKHOBEHHOM,
YUTATh U 3aNIMCHIBATH, CPABHUBATH JICCITUUYHBIC IPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YHOOPSIAOUMUBAHUS IECATUYHBIX APOOEH.

N300paxaTthb necaTUYHBIE APOOU TOUKAMU Ha KOOPIMHATHON
IIPSIMOU.

BoIsIBASITH €X0ACTBA M PA3JIMUMS TPABUIT apUPMETHIECKUX
JIEUCTBUH C HATYPAJIbHBIMU YUCJIAMU U JECATUYHBIMU
JIpoOsiMU, OOBACHSTH UX.

BoInogaHaTh apudMeTHUeCKUe NeUCTBUS C IECITUIYHBIMU
JpoOsIMU; BBINOJIHATH NPUKUAKY U OLEHKY pe3yibTaTa
BBIYKCJICHUM.

I[IpumeHsTH cBOMicTBA apuPMeTHUESCKUX JEHCTBUN

JUISL palliOHAIU3alMU BEIYUCICHUH.

I[IpuMeHATH NPABUJIO0 OKPYTIJIEHHUS JIECATUYHBIX APOOECH.
IIpoBoauTH HCCJIEI0BAHMSI CBOMCTB ACCATUYHBIX JIPOOCH,
OMUPAsICh Ha YHUCIOBBIE IKCTIEPUMEHTHI (B TOM UUCIIC

C MIOMOIIbIO KOMITBIOTEPA), BBIIBUTATh TMINIOTE3bI U
MPUBOAUTH UX 00OCHOBAHUS.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIC BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHUS BBICKAa3bIBAHUM.
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PemaTh TEKCTOBBIE 3a7a4H, COIEpKAIIHNE APOOHBIE JaHHBIE, U
Ha HAXO0XKICHUE YaCTU LEJIOr0 U LIEJIOr0 110 €ro 4acTy;
BBIAIBJISITH MX CXO/JICTBA U PA3JINYMA.

MopeanpoBaTh X0/ PELICHU 3a4a41 C TOMOILBIO PUCYHKA,
cxeMmbl, Tabnuiel. [lpuBoanTH, pa30MpaTh, OLEHUBATH
pa3uYHbIC PEIICHHMS, 3aIIUCH PEIIEHNI TEKCTOBBIX 33/1a4.
OmnepupoBath 1pOoOHBIMYU YHCIAMU B PEATBHBIX KU3HEHHBIX
CUTyalUsIX.

Kpuruyecku oueHUBaTh IOJyYCHHBIN PE3YIbTAT,
OCYUIECTBJISITH CAMOKOHTPOJIb, IPOBEPSISE OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOJUTh OLIHOKH.
3HAKOMUTBCS € HCTOPHE pa3BUTUSA apUPMETHKI

Harmnsanas reometpust.
Tena u purypsi
B IIPOCTPAHCTBE

MHOrorpaHHUKH.
N3o06paxkenue
MHOT'OTPaHHUKOB.
Monenn
MIPOCTPAHCTBEHHBIX
TeJl.
[IpsAMOYTOJIbHBIN
napajuiejenumnes,
Kky0. Pa3BépTku kyOa
Y napaJiieenuiea.
IIpakTnyeckas
pabota «Pa3BépTka
KyOay.

O0BEM KyOa,

Pacno3naBaTh Ha YepTeKax, pUCYHKAX, B OKPYKAKOIIEM
MHpe MIPSIMOYTOJIbHBIN NapaJljiesienune, Kyo,
MHOTOI'PAaHHHKH, ONIMCHIBAThH, HCIOJIb3YSl TEPMUHOJIOTHIO,
OLICHMBATh JIUHEHHBIE pa3MEpPHI.

IIpuBoauTHL NpUMeEpPbI 0OBEKTOB PEATLHOTO MUPA, UMEIOIINX
(GbopMy MHOTOTPaHHHKA, TPSIMOYTOJILHOTO NapaljIe/IeHIe1a,
KyOa.

N300pakaTh ky0 Ha KJIeTUaTON Oymare.

HccaenoBath cBoiicTBa Ky0a, MPSIMOYTOIHHOTO
napajuieienunea1a, MHOrorpaHHUKOB, UCIIOJIb3Ysl MOJENH.
Pacno3naBath M u300paxarh pa3BEPTKU KyOa u
napaenenuneaa. MogeanpoBathb Ky0 U napajvieiaenunes
u3 OymMaru v MpoYrx MaTepuagoB, 00bACHIATH CIOCO0
MOJIETTUPOBAHUSI.
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PSIMOYTOJIBHOTO
napasulesIenuIne1a

HaxoanTh n3MepeHus, BBIYUCIAATH IUIONIA/1b TOBEPXHOCTH;
00bEM Ky0a, MpsMOYTOJIBHOTO Napasliesenunesa;
HCCIe0BATH 3aBUCUMOCTB 00bEMa Ky0a OT JIMHBI €T0
pedpa, BBIABUTATh M 000CHOBBIBATH THIIOTE3Y.
Hao0Juronath 1 NPOBOAUTH AaHAJIOTUM MEX]y IOHATUAMHU
wioniaay u o0béma, nepuMeTpa 1 IJIOMAaau IOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BICKA3bIBAHUS

O MHOTOT'PaHHHKAaX, MPUBOAUTH NIPUMEPHI U KOHTPIIPUMEDHI,
CTPOMTH BBICKA3BIBAHMS Y OTPULIAHUS BbICKA3bIBAaHUM.
Pemars 3a1a4M U3 peasIbHON KU3HH

[ToBTOpEeHuE U 0000IICHHE

10

IToBTOpEHue
OCHOBHBIX IOHATUH
U METOJIOB Kypca

5 knacca,
000011IcHNE 3HAHUH

BoeruncasTh 3Ha4eHNS BBIPAXKEHUM, COAEPKALLNUX
HaTypaJbHbIC YUCIIa, OOBIKHOBEHHBIE U JECATUYHbBIC IPOOH,
BBITIOJIHSATH MPE0OPA30BAHUS YHUCE.

Bri0upaTh cn10cod cpaBHEHNsI YUCE, BBIYUCICHHM,
NPUMEHSTDH CBOICTBA apU(METUUECKUX JCHCTBUIN

JUISL pallMOHAIU3alH BEIYUCIICHHM.

OcymecTBJISATH CAMOKOHTPOJIb BHITIOJTHAEMBIX JTEUCTBUMN U
CaMOMPOBEPKY PE3YyJIbTATA BEIYMCICHUM.

PemiaThb 3agaum U3 peanbHON )XKU3HU, IPUMEHSATH
MaTeMaTH4YeCKHe 3HAHUSA [T PEIICHUS 3a1a4 U3 APYTUxX
y4€OHBIX MPEMETOB.

Pemarts 3a1aun pa3HbIMHU CLIOCO0AMH, CDABHUBATD -
CIOCo0bI pEUICHHUS 3a/1a41, BBIOMPATh PAIlHOHAIbHbIN
Crocoo

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170
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6 KJIACC

ck000oK. OKpyTryieHHE
HaTypaJIbHBIX YUCE]I.
JlenuTenu u KpaTHbIE
Yypca; HauOOJIbIINI
OOIIMH JEeIUTEND U
HauMEHBIIIEE 00IIIee
KpaTHOE.

J1emuMOCTb CyMMBI 1
MIPOU3BEACHUS.
Jenenune

C OCTaTKOM.
Pemenune TeKCTOBBIX
3a71a4

HaunmenoBanue paznena |KommuecTBo OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH 00YYAIOIIUXCS
(Tembl) Kypca 4acoB coaepKaHue
HatypanbHble yncna 30 Apudmernueckue BoinosHaTs apumeTnyeckne AeiCTBHS C MHOTO3HAYHBIMU
JENCTBUS HaTypaJbHBIMU YUCJIaMHU, HAXOAUTh 3HAYEHUS YHUCIIOBBIX
C MHOTO3HAYHBIMU BBIPOKECHHI CO CKOOKaMH U 0€3 CKOOOK; BBIYMCJIATH
HATYpaJIbHBIMU 3HAYEHMS BBIPOKCHUH, COJEpKAIINX CTEIICHU.
yuciaaMu. YucnoBsle | BbINOJIHATH NPUKHAKY M OIEHKY 3HAUCHUIN YMCIOBBIX
BBIPKECHMUSI, BBIPAKEHUI, IPUMEHATH NPUEMBI IPOBEPKH PE3yJIbTaTa.
NOPSIAOK ACHCTBHIA, Hcnonb30BaTh NPU BLIMUCTEHUSX TIEPEMECTUTEIBLHOE U
HCIIOJIb30BaHUE COYETATEIBHOE CBOMCTBA CIOKEHUS U YMHOKEHHS,

pacrpeeIuTeIbHOe CBOMCTBO YMHOKEHUSI OTHOCUTEIIBHO
CJIOXEHUSI, CBOMCTBA apU(PMETUUYECKUX ACHUCTBUH.
HccaenoBaTh 4rCIIOBBIC 3aKOHOMEPHOCTH, ITPOBOIUTH
YHUCJIOBBIC IKCTICPUMEHTHI, BBIIBUTATh M 000CHOBBIBATH
THIOTE3bI.

dopMyTHPOBATH ONPeieJIeHUs JICITUTENIS U KPaTHOTO,
HauOOIBIIETO OOIIETO JACIUTENS U HAaUMEHBIIIETO 00IIEero

KpaTHOI'O, IIPOCTOTO U COCTABHOI'O YMUCEJI; UCITI0JIb30BATh 3TU

IMOHATHA IIPpU PCIICHUHU 3a/1a4.

IIpuMeHsATH aJITOPUTMBI BEIYHUCIICHUS HAMOOJBIIETO 00I1IEeTo

JIeTTUTENsl 1 HAUMEHBIIIEro 00IIEro KPaTHOrO JABYX YHCed,
AJTOPUTM Pa3JIOKEHHUS YKCIia Ha TPOCTHIE MHOKUTEIIH.
HccnenoBath yciioBus 1eIUMOCTH Ha 4 U 6.
HccaenoBatb, 00Cyxk1aTh, (OPMYJIHPOBATH U
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000CHOBBIBATH BBIBO/I O YETHOCTH CyMMBI, TPOU3BEICHHUS:
JIBYX YETHBIX YUCE, IBYX HEUETHBIX YHUCIIE, YETHOTO U
HEUYETHOTO YHCEIL.

HcciienoBath CBOMCTBA JETMMOCTH CYMMBI U IPOU3BEICHUS
YHUCEN.

IIpuBoaUTH NpUMeEPHI YUCET C 3aJJaHHBIMU CBOMCTBAMH,
Pacno3HaBaTh BePHbIE H HEBEPHbIE YTBEPKICHHUS

O CBOMCTBAx 4ucCell, ONMPOBEPraTh HEBEPHBIE YTBEPKIACHUS
C ITIOMOIIBKO KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTH4YeCKHE NPEIJI0KEHUS

C IIOMOIIBIO CBA30K «W», «UJIN», KECIH. .., TO...».

PemiaTh TEKCTOBBIE 3371a4H, BKIIFOYAOIIUE TTOHATUS
JETUMOCTH, apu(PMETHUUECKUM CIIOCOOOM, UCTIOIB30BaTh
nepedbop BCeX BO3MOKHBIX BapUAHTOB.

MoaeaunpoBarh X0 PEUICHUS 3a4a4M C TIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3déupaThb, OLEHUBATH PA3JTUYHBIC PEIICHNUS,
3aIllMCH PEIIEHNU TEKCTOBBIX 33/1a4.

Kpurnyecku oneHUBaTh NIOJYUYECHHBIN PE3yJIbTaT, HAXOAUTH
OIIHMOKH, OCYILIECTBIISITH CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBHE YCIIOBUIO

Harnsgnast reomerpusi.
[IpsiMbIE HA IIIIOCKOCTH

[IepienauKynsIpHBIE
psIMBIE.
[TapannenbHbie
IIpsIMBIE.
Paccrosnue mexny

Pacno3naBaTth Ha yepTexax, pUCyHKAxX CIlydau B3AMMHOI'O
PACIIOJIOKEHUS JBYX MPSIMBIX.

HN300paxkaTh ¢ NIOMOLIBIO YePTEKHBIX MHHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIeTyaTol Oymare JBe epeceKaroImecs
MpsIMBbIE, IBE MAPAJUICIbHBIE MIPSIMBIE, CTPOUTD MPSAMYIO,
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JIBYMsI TOYKAMH,
OT TOYKH J0 NPSAMOH,
JUIMHA MapuIpyTa

Ha KBaIPaTHOU CETKE

MEPIEHAUKYISIPHYIO TAHHOU.

IIpuBoauTH NpUMeEPHI NAPALIETBHOCTH U
NEPIEHANKYIJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYrOJIbHUKAX NEPIEHIUKYIISIPHBIE U
napajuienbHble cTOpoHbl. M300pasaTh MHOTOYTOJbHUKH

C MapaJuIeJIbHBIMU, IEPIEHANKYJIIPHBIMU CTOPOHAMM.
HaxoauTh paccTosiHue MEXIY ABYMsI TOUKaMH, OT TOYKH
JI0 TIPSIMOM, ITIMHY ITyTH Ha KBaJAPATHOU CETKE, B TOM YHCIIE
UCIOJIB3YS LIU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
IpoOb, OCHOBHOE
CBOMCTBO J1pooH,
COKpallleHHuEe Apooei.
CpaBHeHue u
YIOPSIOYMBAHUE
Tpo0ei.
Hecstuunbie npodu
U MeTprUecKas
cucTema Mep.
Apudpmernueckue
JICCTBUS

C OOBIKHOBEHHBIMH
U JICCATUYHBIMU
JTPOOSIMH.
OTHoIIeHHE.
Jlenenue B JaHHOM

CpaBHUBATH U YNOPSA0YMBATH JIPOOH, BLIOMPATH CIOCO0
CpaBHEHUS IpoOeH.

IIpeacraBiasiTh AeCATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
JpoOeit 1 0OBIKHOBEHHBIE B BUJIE JECATUYHBIX, HCMOJIb30BATH
IKBHBAJIEHTHbIE MPeACTABJEHUS TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOJIB30BATH JIECSITUYHBIC
JpoOH IMpHU MpeoOpa30BaHUH BEJIUYHUH B METPHUCCKOMN
CUCTEME MeEp.

BoinosHaTs apudmMeTnyeckue 1eHCTBUS

C OOBIKHOBCHHBIMH U JICCITUIHBIMU JPOOSIMHU.

BouruucasiTh 3HaUEHUS BBIPAXKEHUM, COAEPKAITUX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, BBITIOIHSTH
npeodpazoBaHusl 1poOel, BLIOUPATh cOCO0, MPUMEHSTH
CBOMCTBA apuPpMETUUECKUX JESHCTBUH JIJIs1 pallMOHAIU3AIUN
BBIYKCJICHUM.

CocTaBiasiTb OTHOIIEHUS U IPOTIOPLIUY, HAXOAUTH
OTHOILIEHUE BEJIUYHH, JIEJIUTh BEJIMYUHY B IAHHOM
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OTHOIIEHUHU.
Macmra0,
IIPOIIOPIIUSL.
[TondaTHe npoueHTa.
Brrancnenune
IIPOLICHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOLIEHTY.

Pemienune TekcTOBBIX
3a7a4, CoOAEepKaIuX
IpOOU ¥ MPOLEHTHI.
[IpakTrueckas
pabota «OTHOIICHUE
JUTMHBI OKPYKHOCTHU
K €€ IuaMeTpy»

OTHOILICHUMU.
HaxoauTh 3KcIepUMEHTAIbHBIM IIyTEM OTHOLIEHUE JJIMHBI
OKPYKHOCTH K €€ I1UameTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOIIICHNE BETUIHH,
HAXOJAUTb MACIITA0 IJIaHA, KAPTHI U BBIYUCIISITH PACCTOSTHUS,
UCIIOJIb3Ys MacIiTao.

OO0BbSACHATB, UTO TAKOE MPOIEHT, YIOTPEOISATH 000POTHI peun
CO CJIOBOM «IIPOIIEHT». BbIpaskaTh MPOLICHTHI B APOOSX U
JpoOu B MPOIIEHTAX, OTHOIICHUE IBYX BEJIUYHMH B MPOIEHTAX.
Bb1uncasiTh NPOLUEHT OT YKCIA U YUCIIO IO €r0 NPOLIEHTY.
Oxpyrasth 1poOU U TPOLIEHTHI, HAXOAUTH MPUOTUKEHUS
quced.

Pemats 3a1a4m Ha YaCTH, TPOLIEHTHI, MPONOPLINH,

Ha HaXOXJIeHHE IpoOu (MPOIIEHTa) OT BEJIMYMHBI U BETUYHHBI
o e€ ApoOu (TIPoLeHTY), ApoOu (MIPOIEHTA), KOTOPHIN
COCTaBJISICT OJHA BeIM4YMHA OT apyrou. IlpuBoauTs,
pa3doupaTh, OLEHUBATH PA3JINYHBIC PEIICHUS, 3aIUCU
PEIIEHU TEKCTOBBIX 3a/a4.

N3BaexkaTs uHGOpMANMIO U3 TAOJIUIl U AUATPAMM,
WHTEPIPETUPOBATH TAOJIUYHBIC TAHHEIE,

OnpeeNsaTh HauboJbIlIee U HAMMEHbBIIIEE

13 MIPEJCTABIICHHBIX JIAHHBIX

Harnsgnast reomerpusi.
Cummetpus

OceBast cuMMeTpHS.
LenTpanbHas
CUMMETPHHI.

Pacno3naBaTth Ha yepTeKaxX U U300pPAKCHUSIX, H300PAKATD
OT PyKH, CTPOUTH C TIOMOII[bI0 HHCTPYMEHTOB (PUTYPY
(0Tpe3oK, JIOMaHy1o, TPEYTOJIbHUK, MPSIMOYTOJIbHUK,
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[Toctpoenue
CUMMETPUYHBIX
buryp.
[IpakTrueckas
paborta «OceBas
CUMMETPHUS.
Cummerpus

B TIPOCTPAHCTBE

OKpPY>KHOCTbh), CHAMMETPHUYHYIO JaHHOU OTHOCHUTEIBHO
MPSIMO, TOUKH.

Haxoauth npuMepbl CUMMETPUH B OKPY’KaOILIEM MUDE.
MopenupoBathb u3 Oymaru a8e Gurypbl, CHAMMETPUYHBIC
OTHOCHUTEJILHO MPSMOIl; KOHCTPYHPOBATh F€OMETPUUECKUE
KOH(UTYpAaIMH, UCTIOTIB3Ys CBOMCTBO CAMMETPHUH, B TOM
YHCJIe C TOMOIIBIO HU(POBBIX PECYPCOB.

HccnenoBath cBOMCTBA U3yUEHHBIX QUTYD, CBA3aHHbBIE

C CUMMETpPHEM, UCIOJIb3YS SKCIIEPUMEHT, HaOII0/ICHNUE,
MO/IEITUPOBAHUE.

O00CHOBBIBATBH, OIPOBEPraTh C IOMOIIbIO KOHTPIPHUMEPOB
YTBEPKACHUSI O CAMMETPUH PUTYD

BripaxeHnus c OykBaMu

[Ipumenenue OykB
TUTSL 3aITUCH
MaTEMaTHYECKHUX
BBIPAXEHUU U
IIPEIOKEHUM.
bykBeHHbIE
BBIPAKEHHUS U
YUCIIOBBIE
MOJICTAHOBKH.
bykBeHHbIE
PaBEHCTBa,
HaXO0XKICHUE
HEU3BECTHOTO

Hcnoan3oBaTh OYKBBI 7151 0003HAYCHUS YHCET, TP 3aITUCH
MaTeMaTUYECKUX YTBEPKICHUM, COCTABIISITh OYKBEHHBIC
BBIPAXKEHUS 110 YCIOBUIO 33]]a4U.

HccsienoBaTh HECIIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
MCIIOJIB30BaTh OYKBBI JISl UX 3aIKCH.

BbIuucasiTh 4UCIIOBOE 3HaUCHUE OYKBEHHOTO BBIPAXKECHUS
MIPU 3a/IaHHBIX 3HAYCHUSIX OYKB.

3anuchiBaTh POPMYJIBI: IEPUMETPA U TUIOLLAIN
MPSIMOYTOJILHUKA, KBaJIpaTa; JJIMHBI OKPY>KHOCTH, TUIOIIA TN
Kpyra; BbINOJHATH BLIMUCIEHUS 110 3TUM (popMyriam.
CocTaBasth popMyJibl, BEIPAKAIOIINE 3aBUCUMOCTH MEXITY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA,
KOJINYECTBO, CTOMMOCTh; MPOU3BOAUTEIBLHOCTD, BpeMsl, 00BEM
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KOMITOHEHTA. padOThI; BBIMOJIHATH BEIYUCICHUS 110 TUM (POPMYIIaM.
DopMyJsl Haxoauth HEM3BECTHBIM KOMIIOHEHT apU(PMETHUECKOTO
NEeNUCTBUS
Harnsgaas reomerpus. 14 YeThIpEXYTroNIbHUK, MN300paxaTh Ha HEJIMHOBAHHOM U KJIETYaTOW Oymare
@urypsl Ha IIIOCKOCTU MIPUMEPBI C MCIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YEeThIPEXYTOJIbHUKOB. | YETBIPEXYTOJIBHUKH C 3a1aHHBIMU CBOMCTBAMM:
[IpssMOYTOJIBHUK, C MapaJuIeJIbHBIMU, IEPIEHAUKYJIIPHBIMH, PABHBIMU

KBaJIpaT: CBOMCTBA
CTOPOH, YTJIOB,
TMaroHajeH.
W3mepenue yrios.
Bungnr
TPEYTOJIbHUKOB.
[Tepumetp
MHOT'OYT'OJIbHUKA.
[Tnowmane ¢urypsl.
dopmyIibl
IIEpUMETpA U
TUIOIATN
IPSAMOYTOJIbHUKA.
[Tpubnmxeénnoe
VU3MEpPEHUE IUIOIA TN
duryp.
[IpakTrueckas

CTOPOHAaMHU, MPSMBIMU YTIIAMU U JIp., PAaBHOOEIPEHHBIN
TpeyronbHUK. [lpeanarats U 00CyKaaTh cocoobl,
AJITOPUTMBI ITIOCTPOCHHUS.

HccnenoBath, UCIONIB3YS SKCIIEPUMEHT, HAOJIIOICHUE,
MOJICJIMPOBAHUE, CBOMCTBA MIPSIMOYIOJIbHHUKA, KBAJIpaTa,
pa30uBaTh Ha TPEYTrobHUKUA. OO0CHOBBIBATH, ONIPOBEPTraTh
C IOMOLIBIO KOHTPIIPUMEPOB YTBEPKICHHUS

O IIPSIMOYTOJILHUKE, KBaAPaTe, PACIO3HABATH BEPHBIC U
HEBEPHBIE YTBEPKIACHUS.

N3mepsaTh ¥ CTPOUTH C MOMOUIBIO TPAHCTIOPTUPA YTJIBI,

B TOM YHUCJIE B MHOTOYTOJIbHUKE, CPABHUBATD YTJIbI;
pacno3HaBaTh OCTPHIE, MIPSMBbIEC, TYIIbIE, PA3BEPHYTHIE YIJIbI.
Pacno3naBartb, n300paskaTh OCTPOYTOJIbHBIN, ITPSMO-
YTOJBHBIN, TYHOYTOJIBHBIN, pABHOOCIPEHHBIH,
PaBHOCTOPOHHUH TPEYTOJIbHUKH.

BbruncjasaTs nepuMeTp MHOTOYTOJIbHUKA, TIJI0IA b
MHOTOYTOJIbHUKA pa30MEeHHEM Ha MPSIMOYTOJIbHUKH,
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pabora «ITnomanas
KpyTa»

Ha paBHbBIC (PUTYPBHI, UCTIOJIH30BATh METPUUCCKUEC €AMHUIIBI
M3MEpPEHUS JIJIMHBI U TUIOIIA/IN.

HUcnonb3oBaTh NpUOIMKEHHOE M3MEPEHUE JITUH U
IJIOIIAJEH Ha KJIeT4aTol Oymare, puOIMKEHHOE U3MEPEHNE
JUTMHBI OKPY>KHOCTH, TIJIOIIAU Kpyra

[lonoxxurtenbHbIC U

OTPULATCIIbHBIC YHCJIa

40

Llenbie yucna.
Monayns yucna,
reoMeTpuyeckas
WHTEpIpeTarus
Motyisi. YuciaoBbie
MIPOMEXYTKH.
[TonoxxurenbHbIC U
OTpHULIATETIbHBIC
yucna. CpaBHEHUE
TIOJIOKUTEIBHBIX U
OTPHULIATEITLHBIX
YHCel.
Apudmerndeckue
JIEUCTBUA

C TIOJIOKHUTSITEHBIMHA
U OTpHUIlATEIbHBIMHU
YHCIIAMU.

PelieHne TeKCTOBBIX
3a71a4

IIpuBoaMTH NPUMeEPBI UCIIOJIB30BAHUSA B PEATILHON KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEIL.

N300paxkaTh 11eIbIC YUCIIA, TOJTOKUTEIIbHBIE U
OTPULATENIbHBIE YMCIIA TOYKAMU HA YHCJIOBOM MPSAMOI,
HCII0JIb30BATh YKCJIOBYIO MPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpuMeHATH NIPaBWJIA CPABHCHUS, YIIOPAA0YMBATD LICJIbIE
YHUCIIa; HAXOAUTh MOJYJIb YUCTIA.

DopMyJIMPOBATH MPABMUJIA BEIYMCIICHUS C ITOJIOKUTEITbHBIMU
Y OTPUIATEILHBIMU YUCJIAMH, HAXOAUTH 3HAYEHUSA
YUCJIOBBIX BBIPAKEHUM, COAEPKAIIUX TEUCTBUA

C MOJIOKUTEJIbHBIMU M OTPULIATEIbHBIMH YACIAMH.
IIpuMeHATH CBOMCTBA CIIOXKEHUS U YMHOKECHUS

JJ1s1 TpeoOpa3oBaHUsl CYMM M TIPOU3BEICHUI
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[IpencraBieHne qaHHBIX

[IpssmoyronbHas
cUCTeMa KOOPIUHAT
Ha TUIOCKOCTH.
Koopaunatel Touku
Ha TUIOCKOCTH,
abcuucca u
OopIuHaTa.
CronGuaTsie U
KpYTOBbIC
JUarpaMmel.
[IpakTrueckas
pabora «Iloctpoenue
arpamMmm.
Pemenne TekCcTOBBIX
3a/1a4, CoAEepKaIInX
JTaHHBIE,

O0BbSACHATH M WIIIOCTPUPOBATH NOHATHE ITPAMOYTOJIbHOU
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM MJIOCKOCTH
TOYKU U (PUTYPHI 10 3aJaHHBIM KOOpAUHATAM, HAXOAUTH
KOOPJIMHATHI TOYEK.

Yurarh cTOI0YATHIC U KPYTOBBIC THArPaMMBbl;
HHTEPNPETHPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpammbl. Ucnosib3oBaTh HHGOpMALHIO,
MPECTAaBICHHYIO B Ta0UIIaX, HA TUarpaMMax JJIsl perieHus
TEKCTOBBIX 33]1a4 U 3a7a4 U3 peajbHON KU3HU

IIPEICTABJICHHBIE

B Ta0IUIIAX U

Ha rarpaMmax
Harnsgnas reomerpusi. [IpssMOyTONBHBIM Pacno3naBartp Ha yepTexax, pUCyHKaX, ONMCHIBATH
@urypsel B IpOCTPAHCTBE napajuieinenunes, MApaMULy, IPU3MY, HAJIMHIP, KOHYC, IIap, M300pa!kaTh UX

KyO, mpu3ma,
UpaMuia, KOHYC,
WIMHJP, I1ap U
cdepa.
N3o6paxkenue

OT PyKH, MOJeJMPOBATH U3 Oymaru, MiIacTHUJINHA, IPOBOJIOKH
u ap. [IpuBoguTH NpUMepPbI OOBEKTOB OKPYIKAIOIIETO MUPA,
UMeIoX (POpMbI HA3BaHHBIX TEJl.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEPILIKMHA, peOpO, TpaHb,
OCHOBAaHMeE, BbICOTA, PAJUYyC U JUAMETP, pa3BEPTKA.
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MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
pPa3BEPTOK
MHOTOTPaHHHUKOB,
HWIMHJpA U KOHYCA.
[IpakTnueckas
pabota «Co3nanue
MoJIeJIeH
IPOCTPAHCTBEHHBIX
buryp».

ITonstne 06BEMA;

€ IMHUITBI H3MEPEHUS
o0béma. O0bEM
MPSMOYTOJIBHOTO
napajuieNenurnena,
Ky0a, popMyiibl
o0BéMa

N3yuaTh, UCTIOJIB3YS SKCIIEPUMEHT, HAOIIOAEHUE, U3MEPEHHUE,
MOJEIUPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HAa3BaHHBIX TEJ, BBIABJIATH CXOACTBA U
Pa3IHYHUs: MEKIY IMPAMUAION U IIPU3MON; MEKIY
LHUAJIMHIPOM, KOHYCOM H IIapOM.

Pacno3naBatsp pa3BEpTKY Napasuienenunena, Kyoa, npusmsl,
nMpamMubl, KOHyca, HUJINHAPA; KOHCTPYHPOBATH JAHHBIC
Tesa U3 pa3BEPTOK, CO3AABATh UX MOJEIH.

Co3naBath MoJeJIM IPOCTPAHCTBEHHBIX (UTYp (U3 Oymaru,
IIPOBOJIOKH, TUTACTUJIMHA U JIp.)

N3mepsaTs Ha MoAeIsIX: ITTMHBI pEOEP MHOTOTPAaHHUKOB,
JaMeTp Iapa.

BeiBoauth popmyiry o0bEMa IpsIMOYTOJILHOTO
napajuieenuneaa.

Boruunciasars no gpopmysam: 00bEM MPSIMOYTOIBHOTO
napajuiesenunena, Kyoa; uCrojb30BaTh €IMHULIBI U3MEPEHUS
00bEMa; BBIYUCIATH O0BEMBI TEJ, COCTABJICHHBIX U3 KYOOB,
napaJuIeenuIe 0B; pelaTh 3a1a4M C PEAIbHBIMU JAHHBIMU

[ToBTOpEeHue, 06001ICHHE,
CHCTEMATH3ALUS

20

[ToBTOpEHUE
OCHOBHBIX MOHSATUH
Y METOJIOB KypPCOB 5
1 6 KJIaCCOB,
0000111eHNE U
CHCTEMaTH3aIHs
3HAHUU

BbI4uCJIATh 3HAYCHUS BBIPAXKEHHUH, COJIEpIKAIIUX
HATypaJIbHbIE, LIEJIbIC, TOJIOKUTEIBHBIEC U OTPULIATEIILHBIE
Yucia, OOBIKHOBEHHBIE U ICCATUYHBIE IPOOH, BBITIOJIHSThH
npeoOpa30BaHUs YUCENT U BHIPAKCHUI.

Bri0upaTth cniocod cpaBHEHUS YUCEN, BBIUUCICHH,
NPUMEHSTH CBOIcTBAa apu(PMETUUECKUX ACHUCTBUI

JUISL pallMOHAIU3alH BEIYMCIICHUM.
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Pemarts 3agaum u3 peaqbHOU KU3HU, IPUMEHATH
MaTeMaTH4eCcKHue 3HAHUA JIJIsl pelIeHUs 3374 U3 JPYrux
MPEIMETOB.

PemaTh 3a1a4u pa3HbIMH CNIOCO0AMU, CPABHUBATD,
BbLIOMPATH CNIOCOOBI PEIICHUA 3a/Ia4UH.

OcymecTBJIATH CAMOKOHTPOJIb BBIITOJTHSAEMBIX IEUCTBUN U
CaMOITPOBEPKY PE3yIbTaTa BHIUUCICHUM

OBILEE KOJIMYECTBO
YACOB I1O ITPOI PAMME

170
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®EJIEPAJIBHAS PABOYAS ITIPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KITACCAX

HOACHUTEJIBHASA 3AIIMCKA

AnreOpa siBIIsIeTCA OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHMUS:
OHa O0EeCreYrBaeT U3YYECHHUE JAPYTUX AUCLHUIUIMH, KaK €CTECTBEHHO-HAYYHOrO, TaK U
TYMaHUTApHOTO IIMKJIOB, €€ OCBOGHHE HEOOXOIMMO IS MPOJOJKEHHUS 00pa30BaHUs U
B TIOBCEAHEBHON W3HH. Pa3BuTme y o0OydarolmMXcs HAy4YHbIX MPEICTaBICHUN
O TMPOUCXOXKIACHUM U CYIIHOCTH anreOpanyeckux aOCTpakIiuii, crocode OTpaskeHus
MaTeMaTUYECKOM HAayKOW SIBIIGHMM M TPOILIECCOB B MPUPOAE U OOIIECTBE, POJIU
MaTeMaTUYeCKOro MOJEIUPOBAHNS B HAYYHOM IMO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
(hopMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBIILICHUS, HEOOXOAUMBIX
JUIS a[laliTallii B COBpeMEHHOM I poBoM oO1ecTBe. 3yuenue anreopbl oOecreunBaeT
pa3BUTHE yMEHUS HaOII0JaTh, CPaBHUBATb, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUSL W BBIBOJIBI, (opMynupoBaTh yTBepkaceHUs. OcCBOoeHUE Kypca aireOpsl
00€ecreynBaeT pa3BUTUE JIOTHUECKOTO MBIIUICHUS OOYYAIOIIMXCS: OHM HCIOJb3YIOT
NENYyKTUBHBIE W WHIYKTUBHBIE pacCyXaAeHus, 000O0IleHHe U KOHKPETU3AIIHUIO,
abcTparupoBanue u aHanoruto. O0yueHue anredpe npeanonaraeT 3HaYuTeIbHbIN 00bEM
CaMOCTOSTENIbHON JIEeATEIbHOCTH 00y4arouInuXcs, HO3TOMY CaMOCTOSITEIbHOE pEeLICHUE
3a/1ay SBJSIETCA peann3aluuei AesiTeIbHOCTHOTO IPUHIIUIA O0yUEHHUS.

B cTpykType mporpaMmbl yuyeOHOro Kypca «Airedpa» Ajisi OCHOBHOTO OOILIEro
oOpa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJIEP>KaTEIbHO-METOJUYECKHE JIMHUU:
«YHucna 1 BBIYUCIIEHUD», «ANredpanyecKkue BRIpaXKEeHUs», « Y paBHEHUS U HEPABEHCTBAY,
«Dynkuuny. Kaxnas w3 3THX COAEPKATETbHO-METOJUYECKUX JIMHUN pa3BUBAETCS
Ha MPOTSKEHUU TPEX JIET U3YUYCHUS Kypca, B3aUMOJICHCTBYS C IPYTUMH €0 JIMHUSMH.
B xozxe nzydenus yueOHOro Kypca oOy4aronumcs MPUXOJUTCS JJOTUYECKH PaCcCyKaTh,
HCIIOJB30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBSI3W ¢ ATUM B MNporpammy
y4eOHOro Kypca «Anredpa» BKIIOUYEHbI HEKOTOPBHIE OCHOBBI JIOTUKH, MPEACTABICHHbBIC
BO BCEX OCHOBHBIX pa3fellax MaTeMaTU4YeCKOro 0Opa30BaHUS U CHOCOOCTBYIOILIUE
OBJIAJICHUIO OOYyYarOUIMMHUCA OCHOB YHHUBEPCAJIbHOTO MAaTEMaTUYECKOTO  SA3bIKA.
ConepxaTeabHON U CTPYKTYPHOM OCOOCHHOCTBIO YU4eOHOTO Kypca « AJredopay sIBIseTCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHUA «YucCIa U BRIYUCICHUS» CIIYKUT OCHOBOM ISl TAJIbHEHIIETO
W3YYCHUSI MATeMaTHKH, CIIOCOOCTBYET pa3BUTHIO Y OOYYaIOMUXCSA JIOTUYECKOTO
MBINUICHUS, (OPMHUPOBAHUIO yMEHUS TOJB30BAThCS  alNTOPUTMaMHU, a TakKke
MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX I TIOBCEJIHEBHOM IKHU3HHU.
Pa3BuTre TOHATHS O 4YMCIe HAa YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUs CBA3aHO
C paIMOHAIILHBIMU U HUPPAIMOHAIBHBIMU YUCIaMHU, (HOPMUPOBAHHEM TIPEICTABICHUN
O JEUCTBUTEIBHOM 4YHCJE. 3aBEpUIEHUE OCBOEHHUS YHCIOBOM JIMHHUM OTHECEHO
K cpefHeMY 0011IeMy 00pa30BaHUIO.
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Conepxanue AByX anreOpandecKux JMHUNA — «ANreOpandecKkue BBIPAKCHUS» U
«YpaBHEHHS W HEPABEHCTBA» CIIOCOOCTBYET (OPMUPOBAHUIO Yy OOYYAFOIIMXCS
MaTEMaTUYECKOT0 anmnapara, HEOOX0UMOT0 JIJIsl PEIICHHUS 3a/1a4 MAaTEeMaTUK!, CMEKHBIX
MPEAMETOB M TIPAKTUKO-OPUEHTUPOBAHHBIX 3adad. Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl y4eOHBIM MaTepuai TPYNIUPYETCS BOKPYT PAIMOHATBHBIX BBIPAKCHHM.
AnreOpa JE€MOHCTpUpPYET 3HAUY€HHE MATEMaTUKH KaK S3bIKa JIJIsi TOCTPOCHHUS
MaTeMaTUYECKUX MOJIEJICH, OTIMCAHMS TIPOIIECCOB U SIBJICHUH pealbHOTO Mupa. B 3amaun
oOydeHus anreOpe BXOAAT TaKKe JalibHENIIee pa3BUTHE alITOPUTMUYECKOTO MBIIIUICHHUS,
HEOOXOUMOT0, B YaCTHOCTH, JUIs OCBOEHUS Kypca MH(POPMATUKH, U OBJIa/ICHUE HaBbIKAMU
JIEAYKTUBHBIX paccyxkaeHui. I[IpeoOpa3oBanue CUMBOIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUSI, CHOCOOHOCTEH K MAaTeMaTHY€CKOMY TBOPYECTRY.

Conepxanue (QyHKIIMOHAIBHO-TpaUUeCKO JIMHUM HAIEJIEHO Ha TOJIyYCHHE
OoOyJaronMMuUCss 3HaHUM O (QYHKIMSIX KaK BaKHEWIEH MaTeMaTUYECKOHW MOJeNu
JUTSI OTIMCAaHUS W WCCICAOBAHMS Pa3sHOOOPA3HBIX IMPOIIECCOB U SBICHUWA B MPHUPOJE U
oOmectBe. M3ydenne marepuana crocoOCTBYET Pa3BUTHIO Y OOYYaIOIIMXCA YMEHUS
HCITOJIB30BaTh PA3IMYHBIC BHIPA3UTEIBHBIC CPEICTBA SI3bIKA MATEMATHUKH — CJIOBECHBIC,
CUMBOJIMYECKHUE, rpaduuecKue, BHOCUT BKJIaJl B (DOPMUPOBAHKE MIPEACTABICHUN O POJIH
MaTE€MAaTHUKHU B Pa3BUTUU IIUBUIN3AINH U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kiaccax M3ydaercs ydeOHBIN Kypce «Anredpay,
KOTOPBI BKJIIOYACT CJCAYIOMME OCHOBHBIE pasfeibl coaepkanms: «Yuciaa u
BBIYUCIICHUS, «AJTeOpanvyecKkue BBIPAKCHUS», «YPaBHEHHUS ¢ HEPABEHCTBA,
«DyHKIHUWNY.

OOmiee 4YKMCIO YacOB, PEKOMEHJIOBAHHBIX JJIi HW3Y4YeHHUS Yy4eOHOro Kypca
«Anredpay», — 306 gacoB: B 7 kimacce — 102 gaca (3 gyaca B Heaeno), B 8 Kiacce —
102 gaca (3 yaca B Hezento), B 9 kinacce — 102 vaca (3 yaca B HEZIEIO).

COILEPKXAHUE OBYYEHUA
7 KIIACC

Yucsia v BbIYUCICHUSA

JpoOu 0OBIKHOBEHHBIE U ICCSITUYHBIE, IEPEX0]T OT OJHOU (HOPMBI 3amucu Apodeit K
npyroii. IloHsTHE palMOHANBHOTO YHCIA, 3alUCh, CPaBHEHHUE, YIOPSIOUYUBAHUE
pallMOHANIBHBIX 4Yuceld. Apudmernueckue IeHUCTBUS C pPAIlMOHATBHBIMU UYHCIIAMH.
Pemenue 3amay n3 peayibHOM MPAKTUKK HA YaCTH, HAa IPOOU.

Crenenb C HaTypaJbHBIM T[OKa3zaTeleM: oOIpejeieHue, MnpeoOpa3oBaHue
BBIpQXKEHU HA OCHOBE OMPEIENICHMs, 3amuch OOJbIuX yuced. [IporeHThl, 3amuch
MPOIICHTOB B BHJE JIpoOM W JApoOW B BHUJAE MPOICHTOB. TpU OCHOBHBIE 3aayll Ha
MIPOIIEHTHI, PEIICHHE 3a]1a4 U3 PeaTbHON MPAKTHUKHU.

[IpumeHeHne TPU3HAKOB JICIMMOCTH, PA3JIOKEHUE HAa MHOXKHUTEIU HaTypabHBIX
YuCel.

PeanbHbIe 3aBUCHMOCTH, B TOM YHCIIE IPsSIMasi 1 00paTHAs IPOMOPIIMOHATEHOCTH.
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AuredOpanyeckue BbIpaKeHUs

IlepemeHHbIE, YHMCIIOBOE 3HAUEHUE BBIPAXKEHUS C IepeMeHHOW. JlomycTumele
3HayeHUsl NepeMeHHbIX. [IpeacraBieHue 3aBUCHUMOCTH MEXAy BEJIMYMHAMHM B BHJIE
¢opmyinbl. Beruucnenus no ¢opmynam. Ilpeobpa3oBaHue OyKBEHHBIX BBIPAKEHUM,
TOKJIECTBEHHO PaBHbIC BBIPAXKEHMsI, IPAaBUJIa PEe0Opa30BaHUS CYMM U NPOU3BEIACHUI,
IpaBUJIa PACKPBITHUS CKOOOK U MIPUBEAEHHUS OT0OHBIX CIaraeMbiXx.

CBoiicTBa CTENEHN C HATYPAJIbHBIM [TOKA3aTEIIEM.

OpHowieHbl U MHoOrowieHbel. CreneHb MHorouieHa. ClOXeHHe, BBIYMTAHUE,
YMHOKEHHE MHOTIOWIEHOB. POpMyIbl COKPAIIEHHOIO YMHOXKEHHUS: KBaApaT CyMMBbI U
KBagpar pa3HocTu. PopMmyna pa3HOCTH KBaApaToB. PasioXeHMEe MHOTOWIEHOB
Ha MHO>XHTEJIN.

YpaBHeHHs M HEPABEHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUS, MpaBWia NpeoO0pa3oBaHUs ypaBHEHMS,
PABHOCHJIBHOCTh YPABHEHUM.

JInHelHOE ypaBHEHHE C OJJTHOM IEPEMEHHOM, YU CIIO KOPHEN JINHEMHOTO YPAaBHEHUS,
pelIeHrne JIMHEMHBIX YypaBHEHUM. (COCTaBJIEHHWE YPAaBHEHUM II0 YCJIOBHIO 33JIa4U.
Pemenue TEKCTOBBIX 3a/1a4 € MOMOIIBIO YPABHEHU.

JIuneitHoe ypaBHEHHE C JIByMs NEpeMEeHHbIMH U ero rpaduk. Cucrema IBYX
JMHEHHBIX YpaBHEHUH C IByMs NIEpeMEHHbIMU. PelieHne cucTteM ypaBHEHUI criocoO0M
ITOACTAaHOBKU. [[puMepsI peneHns TEKCTOBBIX 3a/1a4 € IIOMOIIBI0 CUCTEM YPABHEHH.

DYyHKUHNHA

Koopaunara Touku Ha npsimoil. UnciioBsie NpOMEKYTKH. PaccTosiHue Mexny n1Byms
TOYKaMH KOOPJAVHATHOU MPSIMOM.

[IpssmoyrosbHas cucrema koopaunat, ocu Ox u Oy. AGciucca U opJiuHaTa TOYKU
Ha KOOpAMHATHOW TuiockocTu. [Ipumepsl rpadukoB, 3amaHHbix (popmynamu. UrteHue
rpadukoB peanbHbIX 3aBucuMocTeil. [lonsarue gynkiuu. 'padux dpynkuuu. CBoiicTBa
bynakuii. Jluneiinas ¢ynkius, e€ rpaduk. ['paduk dyaknuu y = |x|. I'paduueckoe
pEelIEeHNE TMHEWHBIX YPABHEHU Y CUCTEM JIMHEHWHBIX YPABHEHU.

8 KUIACC
Yucsa ¥ BBIYUCICHUSA

KBagpatueiit kopens u3 uncia. [lonsitue o0 upparmonanbHoM yucie. JlecsiTuunbie
npuOIMKEHNsT HppalMoHaNbHbIX unced. CBOHCTBAa apuU(pMETHUYECKHX KBaJApPaTHBIX
KOpHEW M UX MPUMEHEHHUE K MIPeoOpa30BaHUIO YMCIOBBIX BBIPAKEHUIM M BBIYHUCICHHSIM.
JlericTBUTENIBHBIC YHCIIA.

Crenenb ¢ LenbIM Noka3aresieM U €€ cBoricTBa. CTaHIapTHas 3alKiCh YHACIA.

AuredpanyecKkue BbIpaKeHUs
KBampaTHbIil TpEXuieH, pa3lIoKEHHUE KBAAPATHOTO TPEXUJIEHA HA MHOXKHUTEIH.
AnrebOpaundeckas podb. OCHOBHOE CBOMCTBO anredpanueckoit npodu. CroxeHue,
BBIUUTAHUE, yMHOXKEHHE, JIeJICHHE areOpandeckux apooeil. ParmonaabHble BIpaXKEeHUS
U UX IpeoOpa3oBaHUE.
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YpaBHeHMs M HEPABEHCTBA

KBampatHoe ypaBHeHue, (opMyina KOpHEH KBaJpaTHOroO YypaBHEHHUsA. Teopema
Buera. Pemienue ypaBHEHUH, CBOISIIMXCS K JIMHEWHBIM M KBaJpaTHbIM. [Ipocrenmme
JTPOOHO-paIMOHATIbHBIC YPABHEHUS.

I'paduueckas mHTEepmpeTalds ypaBHEHHUH C JBYMS TEPEMEHHBIMH U CHCTEM
JIMHENHBIX YPABHEHU C IBYMS IEPEMEHHBIMU. [IprMephI pelieHns CUCTEM HETMHEWHBIX
YpaBHEHUM C IBYMS EPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aaredpandyeckuM CriocoooMm.

YHucnoBble HEpaBEHCTBA M MX CBOMCTBAa. HepaBEHCTBO ¢ OIHOW NEPEMEHHOMU.
PaBHOCMIIBHOCTH HEpABEHCTB. JIMHEHBIE HEPABEHCTBA C OJHOUN NepeMeHHON. CHUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

DOYyHKUNHA

[Tonstue ¢ynxuuu. O6nacTh omnpeAeneHUus U MHOXKECTBO 3HAUEHUH (PYHKIIUU.
CnocoObl 3a1aHus PYHKITHA.

I'padux dynkuuu. Urenue cBoictB pynkiuu no e€ rpaduky. [Ipumeps! rpadukon
GyHKIU, OTpa)KaroX peabHbIE MPOIIECCHI.

@OyHKIMH, ONUCHIBAIOIIKE MPSMYIO U 00paTHYIO IPONOPLIUOHATILHBIE 3aBUCUMOCTH,
ux rpaduky. OyHkmmn y = x°, y = x°, y =Vx, y=|x|. ['paduueckoe peuienne ypaBHeHH#H
U CUCTEM YpaBHEHUU.

9 KJIACC
Yucia v BbIYUCTICHUSA

PanvonanpHbpie 4uCa, WpPpalMOHATIBHBIE YHCIIA, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBbIC TpoOu. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, NEHCTBUTEIBHBIC YHCa KaK
OECKOHEYHbIE JCCATUYHBbIC ApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JECHUCTBUTEIIBHBIX YACET U KOOPAUHATHOMN MIPSAMOM.

CpaBHeHue JNEUCTBUTEIBHBIX qucell, apudMeTHIeCKue JNEUCTBUS
C JEWCTBUTEIILHBIMU YHCIIAMU.

Pa3smepsl  0OBEKTOB  OKpYXKAIOIIETO  MHUpPa,  JUIMTEIBHOCTH  MPOIECCOB
B OKPY>KaroIIeEM MUDE.

[TpubamxkEHHOEe 3HAYECHHE BEJIMYMUHBI, TOYHOCTh NpuOMKeHUs. OKpyTieHHe
yucell. [Ipuknaka u oueHka pe3yabTaToB BBIUYHUCICHUH.

YpaBHeHUS U HEPABEHCTBA

JlunentHoe ypaBHeHue. PemieHune ypaBHEHUN, CBOJSIIMXCS K JIMHEHHBIM.

KBanparnoe ypaBHenue. PenieHwe ypaBHEHUN, CBOJAIIMXCS K KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepbl pemieHHss ypaBHEHMH TPETbEUM W YETBEPTOU
CTEIIEHEN Pa3JI0)KEHUEM HA MHOXKHUTEIIH.

Pemenne napoOHO-paliMOHANBHBIX ypaBHEHUH. PelneHue TEKCTOBBIX —3a1ad
anredpandecKuM METOJIOM.

VYpaBHeHue Cc IByMs TEepeMEHHBIMH u ero rpaduk. Pemenme cucrem aByx
JIMHEWHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMHU. PellieHre cucTeM AByX YpaBHEHH, OTHO
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U3 KOTOPBIX JHHEWHOE, a Jpyroe — BTOpoM cTemeHu. ['paduueckas mHTEpHpeTanus
CUCTEMBI YPaBHEHUI C ABYMsI [IEPEMEHHBIMH.

Penienune TekcTOBBIX 3a/a4 anreOpanyecKuM crocoooMm.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OAHOM IIEpeMEHHOW. Pemenne cucrem
JMHENHBIX HEPABEHCTB ¢ OJHOW nepeMeHHOW. KBaapaTHbie HepaBeHCTBA. ['paduueckas
UHTEPIPETALs HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMHU.

DYyHKUNHU
KBanpatnunas ¢pynkuus, e€ rpadux u cBoiictpa. [lapaboiia, KoopIMHATHI BEPIITUHBI
napaboJibl, 0OCh CAMMETPHUH MapadoIbl.

Ipaduku dyukmmit: vy = £x, y= £x+b, y = £ y=x3%y=Vx y=|x|
X
U X CBOWCTBA.

YucioBbIe OC/I€10BATEIBHOCTH U IIPOrPecCUn

[loHsiTME YHCIIOBOM  IOCJIENOBATEIBHOCTH. 3aJaHHME  IOCIEI0BATEIbHOCTH
peKyppeHTHOM dhopmyioii u GpopmyIoit n-ro uieHa.

Apudmernueckass u reoMeTrpuyeckas mporpeccud. PopMmynsl n-ro  4jeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrPeCcCuii, CyMMbI IIEPBBIX 71 YICHOB.

N300paxeHne 4ieHOB apu(hMETHUECKOW U T€OMETPUYECKON MPOrpeccuil TOUKaMu
Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEHMHBIM M SKCHOHEHUMAIbHBIA pOCT. CloKHBIE
ITPOLICHTBI.

HHPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie  pe3ysNbTaThl  OCBOGHHMS ~ MPOTpaMMbl  y4eOHOro  Kypca
K KOHITy 00y4yeHus B 7 Kjacce:

Yucsia v BbIYUCTICHUSA

BrInonHsTh, coueTas yCTHbIE M TUCbMEHHBIE TPUEMBI, apudMETUUECKUE TCHUCTBUS
C palMOHAJIbHBIMU YUCJIAMHU.

HaxonuTth 3HaY€HUs! YUCIOBBIX BBIPAXKEHHM, MPUMEHSTh Pa3HOOOPa3HbIE CIIOCOOBI
Y MPUEMBI BHIYUCIICHUS 3HAUCHHUH APOOHBIX BBIPAKEHUH, COMEPKAIINX OOBIKHOBEHHBIC
U JECATHYHBIC TPOOH.

[Tepexoautes OT omHOW (OPMBI 3amMCH YUCET K Jpyroil (mpeoOpa3oBHIBATH
JECATUUHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSATHUHYIO, B YaCTHOCTH
B OECKOHEUHYIO JICCATUYHYIO IPOOB).

CpaBHUBATH U YNIOPSA0YMBATH PALIMOHAIIBHBIC YUCIIA.

OKpyTasTh yucna.

BpINONHATE NPUKMIAKY M OLICHKY pPE3ysibTaTa BBIYMCICHUN, OLICHKY 3HAYECHUHN
YUCJIOBBIX BBIPAKECHUI. BBINOMHATH AEUCTBUS CO CTENEHSAMH C HATypajJbHBIMU
MTOKA3aTEISIMHU.

[IpuMeHATh NMPU3HAKU JEITUMOCTH, Pa3JIOKEHHUE HA MHOMXKHUTEIH HATypaJbHBIX
YUCEN.
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Pemath npakTHKO-OpUCHTHPOBAHHBIE 33129, CBI3aHHBIC C OTHOIICHUEM BEJIMYHH,
MPOIOPIIMOHAIEHOCTRIO  BEJIMYHMH, TPOICHTAMH, HHTEPIPETHPOBATH PE3yJIbTaThl
pelIeHus 3a1a4 ¢ YIETOM OrpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPHUBACMBIX
OOBEKTOB.

AJsireOpanyecKue BbIPasKeHUsI

Hcnonb3oBarh anredpanueckyrd TEPMUHOJIOTHIO UM CHUMBOJIUKY, TPUMEHSTH €&
B [IPOLIECCE OCBOEHUSI yUeOHOTO MaTepHaIa.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPQXXEHUN TMpU 33JaHHBIX 3HAYECHHSX
NIEPEMEHHBIX.

BrInonHAT mpeoOpa3oBaHUs 1EJIOI0 BBIPAKEHHS B MHOIOYIEH MPUBENCHHUEM
MOJIOOHBIX CIAaraéMbIX, paCKphITHEM CKOOOK.

BBINONHAT YMHOKEHHE OJIHOUWIEHA HA MHOTOYJIEH U MHOTOWJIEHAa HA MHOT'OYJIEH,
MPUMEHSATH (DOPMYJIIBI KBaJpaTa CyYMMBI M KBaJipaTa pa3HOCTH.

OcCylecTBIATh Pa3IOKEHUE MHOTOYIEHOB HA MHOKUTEIHN C TIOMOILBIO BEIHECEHUS
3a CKOOKM OOIIEro MHOMHUTENS, TPYNIHUPOBKH CJIAra€MbIX, MPUMEHEHUs (opmys
COKPAILLIEHHOI'0 YMHOKEHHS.

[IpuMeHsATh npeoOpa3oBaHUs MHOTOWIEHOB I PEUICHUS pPa3Iu4HbIX 3a]1a4
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTHUKH.

Hcnons3oBaTh  CBOWCTBA  CTENEHEM C  HATYpPaIbHBIMH  IIOKAa3aTEIsIMU
11 IpeoOpa30BaHUs BBIPAKEHUI.

YpaBHeHus U HEPAaBEHCTBA

Pematp nuHelHbIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IPUMEHSS ITpaBUIia epexoaa
OT MCXOJIHOIO YpPaBHEHHUs K PaBHOCWIBHOMY eMmy. [IpoBepsTh, SABIISIETCA JIM YHUCIIO
KOpPHEM YpPaBHEHUS.

[IpumensaTy rpaduyeckre METONbl MPH PEIICHUH JMHEWHBIX ypaBHEHUNW M MX
CUCTEM.

[TonGupath npuMepsl Hap Yncen, IBISIOUIMXCS PeLICHUEM JUHEHHOTO YpaBHEHHUS
C ABYMS IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW TJIOCKOCTH TpaUK JIUHEHHOTO YpaBHEHHUS C JABYMS
MepEMEHHBIMU, MOJIb3YCh TPapUKOM, NPUBOIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pemrars cucTeMbl IByX JIMHENHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpaduyecku.

CocTtaBnsaTe 1 pemiaTh JUHEWHOE YPABHEHUE WJIM CUCTEMY JIMHEMHBIX YpaBHEHUHN
[0 YCJIOBHUIO 33Ja4yd, WHTEPIPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJadd
IIOJIyYEHHBINU PE3yJIbTAaT.

DyHKIUU

N3ob0paxkath Ha KOOPAMHATHOM NPSMON TOYKHU, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, HHTEPBAJbl, 3alHACHIBATh YHUCIOBBIE IPOMEKYTKH
Ha ajreOpanvecKoM S3bIKE.

OTtMeuath B KOOPAMHATHOM MIIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJIMHATAM, CTPOUTH
rpaduku nuHeHHbIX QyHKunid. CTpouth rpaduk pyHKIUU ¥ = |x|.
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OnuceiBaTh C MOMOIIBIO (PYHKIIMI W3BECTHBIE 3aBUCUMOCTU MEXY BEIMYMHAMHU:
CKOPOCTh, BPEMsI, paCCTOSIHUE, II€Ha, KOJIWYECTBO, CTOMMOCTh, MPOU3BOAUTEIHHOCTD,
BpeMmsi, 00bEM padOTHI.

Haxonuts 3HaueHe GyHKIMY 0 3HAUCHUIO €€ apryMeHTa.

[lonnmars rpaduueckuii crmoco0 TMpeAcTaBleHUS W aHaidu3a UHGOpPMaIuH,
M3BJICKaTh U MHTEPIPETHPOBATH MHPOPMALIUIO U3 TPAPHUKOB PealbHBIX MPOIECCOB U
3aBUCHUMOCTEN.

[IpeameTHBIC pE3yabTAaThl OCBOCHHUS TPOTPaMMbl YYEOHOTO Kypca K KOHILY
oOyueHus B 8 KJacce:

Yucsia v BbIYUCTICHUSA

Hcnonb30BaTh HadallbHBIE MPEICTABICHUS O MHOXKECTBE JACHCTBUTEIIBHBIX YUCEI
JUISL CPaBHEHMS, OKPYTJICHUS] W BBIYUCICHUN, HM300pa)kaTh JIEUCTBUTENbHBIC YHUCIA
TOYKaMH Ha KOOPAMHATHOM IIPSMOM.

[IpumeHsaTh mOHATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHSA, HAXOJWTh
KBaJ[paTHbIE KOPHH, WCIOJIb3ys NPU HEOOXOAMMOCTH KAJbKYJSITOP, BBIOIHATh
npeoOpa3oBaHus BBIPAKEHUM, COJIEpKaIUX KBaJIpaTHbIE KOPHH, MCIIONb3Ysl CBOMCTBA
KOpHEHN.

Hcnonp3oBath 3anucu OOJIBIINX U MAJIBIX YHCEN C MIOMOIIBIO IECATUYHBIX JIpoOei
u crenenent uncna 10.

AJiredpanyecKkue BbIpaKeHUs

[IpuMeHATh MOHATHE CTETEHH C LIEJIBIM MIOKa3aTeIeM, BBIMOJIHATh IPeoOpa3zoBaHus
BBIPKECHHI, COAECPKALIUX CTEIICHU € LEIBIM IT0KA3aTEIEM.

BBINIONIHATE  TOKIAECTBEHHbIE NPEOOpPa30BaHUsA  PALMOHANBHBIX  BBIPAXKEHUI
Ha OCHOBE MpaBUJI IEHCTBUI HaJl MHOTOUJICHAMH U alreOpandecKuMu IpoosiMu.

PacknanpiBaTh KBaJipaTHBIM TPEXUIEH HA MHOKHUTEIH.

[IpumeHsAT, npeoOpa3oBaHMs BBIPAXKEHUH Uil pPELICHHS pa3I4yHbIX 3a7ay
13 MaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MTPAKTHUKH.

YpaBHeHUS ¥ HEPABEHCTBA

Pemwars JsMHEWHBIE, KBaJpaTHBIE YpPAaBHEHUsS W pPaALMOHAJIBHBIC YpPaBHEHUS,
CBOJSIILMECS K HUM, CHCTEMBI IByX YPABHEHHM C IByMs IEPEMEHHBIMH.

IIpoBoauTh MpOCTEUIINE MUCCICAOBAHNS YPABHEHUU U CUCTEM YPABHEHUH, B TOM
qyclie C MpUMEHEHHEeM TIpaduyecKux NpeJCcTaBiIeHU (ycTaHaBIUBaTh, HWMEET JIU
YPaBHEHUE WM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[TepexoauTh OT cIOBECHOW (POPMYIMPOBKH 3a7auu K €€ anreOpandecKkoi Moaenu
C IIOMOIIBIO COCTABJICHUS YPAaBHEHHs WJIM CUCTEMBl YPaBHEHUW, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJTYYEHHBIN pe3yJIbTaT.

[IprMeHATh CBOWCTBAa YMCJIOBBIX HEPABEHCTB I CPAaBHEHUsA, OLEHKH, PEIIaTh
JMHEWHbIE HEPAaBEHCTBA C OJHOM NEPEMEHHOM M MX CUCTEMBI, JAaBaTh IpapUUeCcKyro
WJUTIOCTPALIMIO0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.
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DYyHKUIMHA

[lonumMaTh W HCHONB30BaTh (YHKIMOHAIbHBIE TOHSTHS U S3bIK (TEPMHHBI,
CUMBOJINUECKUE OOO3HAUCHMS), OMNPEACNSITh 3HaueHWe (YHKIUU 10 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIUMU 10 €€ rpaduKy.

CtpouTth rpaguku 3IeMeHTapHbIX GYHKIUNA BUA:

y=_,y=x2 y= x3,y = VX, y = |x|, onuceBath CBOiicTBa YNCIOBOH QyHKIMH
X

1o e€ rpaduky.

[IpenMeTHble pe3yibTaThl OCBOCHHS MPOrpaMMbl Y4EOHOro Kypca K KOHILY
oOyueHus B 9 Kiacce:

YucJia ¥ BbIYHCIEHUS

CpaBHMBATH U YIIOPAI0YMBATH PAllUOHAIBHBIC M UPPAIlMOHAJIBHBIE YHCIIA.

Breimonuare apudmernueckue NEUCTBUS C pAIlMOHATIBHBIMU UHCIIAMH, COYETast
YCTHBIE W TIMCbMEHHBIE TPHUEMBI, BBINOJHATH BBIYHACICHUS C HUPPANUOHAIBHBIMU
YHCJIaMU.

HaxomuThs 3Ha4YeHUs CTENEHEW C LEIbIMUA IMOKA3aTESIMU M KOPHEH, BBIYUCIIATH
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyriiATh  JI€MCTBUTEIbHBIC 4YMCJA, BBINOJHATH IPUKUIKY  pe3yjbTaTa
BBIUHCJICHU, OLICHKY YMCIIOBBIX BBIPAXKECHUM.

YpaBHeHMs U HEPAaBEHCTBA

PemaTe nuHeliHblE U KBaJpaTHBIC YPAaBHEHUs, YPABHEHHUS, CBOASIIAECS K HUM,
pocTeime ApoOHO-paIMOHAIbHBIC YPABHEHHUS.

Pematpe cucteMsl ABYyX JIMHEWHBIX YPAaBHEHUU C JBYMS IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHHUE HE SIBJISCTCS JIMHEUHBIM.

Pemate TekCTOBBIE 3a/ja4M AIreOpandecKUM CIIOCOOOM C MOMOIIBbIO COCTABJICHHUS
YPABHEHHUSI UM CUCTEMBI JIBYX YPAaBHEHUM C IBYMs [IEPEMEHHBIMU.

[IpoBoauTE MpPOCTENIINE UCCIIENOBAHUSI YPABHEHUNW U CUCTEM YPAaBHEHHUM, B TOM
qyucjie ¢ NpUMEHEHHEeM TrpaduyecKux NpeacTaBieHui (ycTaHaBIUBaTh, UMEET JIH
YpaBHEHHUE WJIM CUCTEMA YPaBHEHUH PEIICHUS, €CITU UMEET, TO CKOJIBKO, U MPOYee).

Pemrars nuHeliHbIe HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, N300pakaTh PEIICHUE
HEPABEHCTB HA YKUCJIIOBOM MPSMOM, 3alIUChIBATh PELIEHHUE C TOMOIIBIO CUMBOJIOB.

PemaTe cuctembl JMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIIUE
KBaJ[paTHOE HEPABEHCTBO, M300pa’kaTh pEIIEHHWE CUCTEMbl HEPABEHCTB HA YMCIIOBOMU
MPSAMOM, 3aIUCBIBaTh PELUICHUE C IOMOIIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA TP PEILIEHUN PA3JIMYHBIX 33/1a4.

DyHKIUU
Pacno3naBate  (QyHKIMU UW3ydeHHBIX BUIOB. [loka3biBaTh CXEMaTHYECKU
pacmojoXeHue Ha KOOPAMHATHON TUIOCKOCTH TpadukoB (yHKUMH Buma: y = £x,

3 _

y=#kx+b y=2,y=ax2+bx+c, y= x3, y= VX, y=|x| B 3aBucuMoctu
X

OT 3HAYCHUU KO3(PPHUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIUH.
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Crpouth W u300pakaTb CXeMaTHYeCKW TpaduKd KBaJpaTHUYHBIX (DYyHKIHA,
OIMCHIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIIMI 10 UX rpadukam.

PacrioznaBate kBampatuuHyio (yHKOM0 10 (opmyse, MPUBOAUTH IMPHUMEPHI
KBaJ[PaTUYHBIX (QYHKLIUN U3 pealbHOU KU3HH, (PU3UKU, TEOMETPHH.

Yucii0BbIe MOCJIE10BATEIBHOCTH M IIPOTPECCHHU

Pacrio3naBaTh apupMeTHUECKYI0 U T€OMETPHUECKYIO MPOTPECCUM MPU Pa3HBIX
croco0ax 3aJaHusl.

BBINOMHATE BEIYUCIEHUS C UCTIONB30BaHUEM (POPMYII N-TO WieHa apu(PMEeTUIECKOM
Y TEOMETPUYECKON MTPOTPECCHUM, CYMMBI IIEPBBIX N WICHOB.

N300paxaTh 4ieHbI IOCIEA0BATEIBHOCTH TOUKAMHU HA KOOPAUHATHON IJIOCKOCTH.

Pemars 3agaum, CBsI3aHHBIE C YMCIOBBIMHU MOCJIEIOBATEIBHOCTSIMU, B TOM YHCIIE
3aJ]auu U3 peajbHOM KU3HU (C UCIOIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX TEXHOIOTUI).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Hanmenosanue paznena |[KoaumdectBo OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YJAIOIINXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
Uuca v BEIYKUCTICHUSI. 25 [lonsitne CucreMaTu3upoOBaTH U 000ralIATH 3HAHUS
PanmonanbHbIe Unciia PAlMOHAIIBHOTO YUCNA. | 00 OOBIKHOBEHHBIX U JIECITUYHBIX APOOSIX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH JAPO0H, TPe0oOpPa30BHIBAS
JEUCTBHS IPU HEOOXOUMOCTH JIECATUYHBIE IpOOU B OOBIKHOBEHHbIE,

C pallMOHATbHBIMU
yucinamu. CpaBHEHHUE,
YIOPSAI0YMBAHUE
PalMOHAIBHBIX YHCEIL.
Crenenb

C HaTypaJIbHbIM
MOKA3aTeJIEM.
Pemenre oCHOBHBIX
3a/1a4 Ha JIpoou,
ITPOLIEHTHI

13 peagbHOU
MPAKTHUKHU.

IIpu3Haku nenuMocTy,
Pa3JIOKEHHUS

Ha MHOUTEIN
HaTypaJIbHBIX YHUCET.

OOBIKHOBEHHBIE B IECATUYHBIE, B YACTHOCTU B OECKOHEUHYIO
TECATUYHYIO IPOOb.

IIpuMeHATH pa3HO0Opa3HbIe CIIOCOOBI M IPUEMBI
BbIYMCJICHUS 3HAYEHHU I JPOOHBIX BhIPAKEeHUH,
coJIepKalIiuX OOBIKHOBEHHBIE U IECATUUHBIE APOOU:
3aMEHSTh IPU HEOOXOUMOCTH JIECATUYHYIO APOOh
OOBIKHOBEHHON U OOBIKHOBEHHYIO 1€CATUYHON, IPUBOIUTD
BBIpakeHue K hopme, Hanbosiee yno0HOM I BHIYUCTICHUH,
npeoOpa3oBbIBaTh APOOHBIEC BEIPAXKEHUSI HA YMHOKEHHUE U
JIeJIEHUE IECATUYHBIX IpoOel K IeUCTBUSAM C IIEJIBIMU
YHUCJIAMHU.

IIpuBOAMTH YHCIOBBIC H OYKBEHHBIE IPUMEPBI CTEIIEHU
C HaTypaJIbHBIM TOKa3aTejieM, OObACHSS 3HAUCHUS
OCHOBaHMS CTENEHU U MOKa3aTessl CTENeH!, HAXOAUTh
3HauYeHUs cTeneHer Buaa a” (a — moboe paluoHaIbHOe
YUCJI0, 1 — HATYPAJIbHOE YHUCJIO).
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PeasibHbie
3aBucuMOCTH. [ Ipsmas
1 oOpaTHas
MPOMOPIUOHAIIBHOCTH

IloHUMATBL CMBICHT 3aITUCH OOJIBIITUX YUCET C TIOMOIIIHIO
JECATUYHBIX JIpoOeli u cTeneHeit uncia 10, npuMeHsATh uX
B pEAIbHBIX CUTYaIIUSIX.

IIpumMeHATH TPU3HAKH JEITUMOCTHU, PA3JIOKEHUS HA
MHOKHUTENIM HATypaJbHbIX YUCEN.

PemaTh 3a1a4m Ha 4YacTH, IPOLICHTHI, MPOTIOPIIUH,

Ha HaXOXJACeHUE Npobu (TIPOIIEHTA) OT BEIMYUHBI U
BEJTUYUHBI IO €€ IpoOu (MPOIIEHTY), IpoOu (MPOIEHTA),
KOTOPBIN COCTaBIIAET OJIHA BEJIMUMHA OT JIPYTOM.
IIpuBoaUTH, pa30MpaTh, OLIEHMBATH PA3JINYHBIC PEIICHUS,
3aMuCH PeIIeHUH TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BACHSITD, ONTUPASCH HA OTIPEICTICHUS,
IIPSIMO MTPOTIOPITHOHATBHBIE U 00pPaTHO MPOTIOPITHOHAIBHBIE
3aBUCUMOCTH MEX]1y BEIMYMHAMU; PUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEH U3 pPeaibHOTO MUpPa, U3 IPYTUX YIeOHBIX
IPEIMETOB.

PemiaTh npakTUKO-OpUEHTHUPOBAHHBIE 33/1a4l Ha IpoOu,
IIPOLICHTHI, IPSIMYIO U 0OPaTHYIO MPOMOPIUOHATHHOCTH,
IPOTOPLIUHN

Anrebpanueckue
BBIPKEHUS

27

bykBeHHbIE
BBIPAKCHUS.
IIepemeHHBIE.
Honyctumele
3HAYEHUS
MIEPEMEHHBIX.
DopmyJIbl.

Ogaanerpb anreOpanyeckoi TEPMUHOIOTUEN U CUMBOJIUKOM,
NPUMEHSITh €€ B IMPOIecce OCBOCHUS y4eOHOT0 MaTepHaa.
HaxoauTs 3HaueHUs1 OyKBEHHBIX BBIPAKEHUHN MPHU 33JaHHBIX
3HAYEHUSAX OYKB; BBIMOJHSIThH BEIYUCIICHUS TTO (hOpMYJIaMm.
BoInosHATH TpeoOpa3oBaHus 1EJIOT0 BBIPAKCHUS

B MHOTOYJICH IMPHUBEACHUEM ITO00HBIX CIaracMblIX,
PacCKpBITHEM CKOOOK. BBINOJIHATH YMHOKEHHE OTHOYJICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKECHUM,
PacCKphITHE CKOOOK U
IIPUBEICHUE

HOI[06HI)IX cJlaraCMbIX.

CBoiicTBa cTCIICHU
C HaTypaJbHbIM
MoKa3aTeyieM.
MHOro4JICHBI.
CnoxeHue,
BBIYMTAHUE,
YMHOKEHHE
MHOT'OYJICHOB.
DopmyJibl
COKpAILIEHHOTO
YMHOXKCHHUS.
Paznoxenne
MHOT'OYJICHOB
Ha MHO>KUTEIU

Ha MHOTOYIEH U MHOTOWIEHA HA MHOTOWICH, IPUMEHATH
(opMyJibl KBajipaTa CyMMBbI M KBajipaTa pa3HOCTH.
OcyuecTBIATH Pa3I0KEHNE MHOTOYWIEHOB HA MHOKUTEIN
yTEM BBIHECEHHUS 32 CKOOKH OOLIET0 MHOXKHUTEIS,
npUMEHEHHUs: (POPMYJIbI pa3HOCTH KBAJPaToB, Gopmyn
COKpAIEHHOI'O YMHOKEHHS.

IIpumeHnsiTh TpeoOpazoBaHNE MHOTOWICHOB JUISI PEILICHUS
Pa3IMYHBIX 3a]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 pEAIbHOU IPAKTUKH.

3HAKOMMTBHCS C MCTOPHUEH PA3BUTUS MATEMATUKH

YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHue, paBuiia
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCUIIBHOCTD
YPaBHEHHUM.
JInnenHoe ypaBHeHUe

Pemiatp nmuHElHOE ypaBHEHUE C OJHOM IIEPEMEHHON,
NPUMEHAS MPABWJIA MIEPEX0/A OT UCXOIHOTO YPaBHEHUS

K paBHOCWJIbHOMY eMy Ooiiee mpoctoro Buza. IIpoBepsTs,
ABJISIETCS JI1 KOHKPETHOE YUCIIO KOPHEM YPaBHEHHUS.
IHoa0upaTs mpuMepsI Nap YUCEN, ABISIOMINXCS PEHIEHUEM
JIMHENHOT0 YPABHEHUS C IByMS IEPEMEHHBIMU.
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C OJHOM IEPEMEHHOM,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pemienue
3a/1a4 C MOMOUIBIO
YpaBHEHUM.
JIunerHoe ypaBHEHUE
C ABYMsI
IIEPEMEHHBIMU U €0
rpaduk. Cuctema aByx
JIMHEWHBIX YPaBHEHUN
C ABYMs

CTpouTthb B KOOPAWHATHON MJIOCKOCTHU TpaduK TUHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOIB3YSCh TPaPUKOM,
NPUBOAMTH IPUMEPbI PEUICHNS YPABHEHUS.

HaxoauTh penieHue CUCTEMbI ABYX JUHEHHBIX YPABHEHUMN
C ABYMSI IEPEMEHHBIMU.

CocTaBiasiTh U pelIaTh YPAaBHEHUE WUJIU CUCTEMY
YPaBHEHMH I10 YCIOBUIO 3a7a4H, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3ynbrar

IIEPEMEHHBIMU
KoopauHatel u rpaduku. 24 Koopaunara Touku M300pakaTh Ha KOOPAVMHATHOMN NPSIMOM TOYKH,
OyHKIMN Ha pAMou. UKuCIIOBBIE | COOTBETCTBYIOIIMUE 3aJaHHBIM KOOPAUHATAM, JIy4H, OTPE3KH,
IIPOMEKYTKH. MHTEPBAJIbL; 3aMCHIBATh UX HA aNreOpanvyeckoM si3bIKe.

Paccrosinne mexay
JIBYMsI TOUKaMU
KOOPJMHATHOU
MIPSIMOU.
[IpssmoyronbHas
CUCTEMa KOOpJIUHAT
Ha IJIOCKOCTH.
[Tpumepsl rpadukoB,
3aJIaHHbBIX
dbopmynamu.

OTMeuyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJIaHHBIM KOOPANHATAM; CTPOUTH I'Pa(pHKH HECTOKHBIX
3aBHCHMOCTEH, 3a/IaHHBIX (POpPMYJIaMH, B TOM YHCIIE

C MOMOIIIBIO IIUGPOBBIX TAOOPATOPHIA.

I[IpumMeHsATH, H3y4YaTh NPEUMYIECTBA,
HHTEPHPETHPOBATH Tpaduueckuii crocod npecTaBICHUsS
W aHaJIM3a Pa3HoO0pa3HOM )KU3HEHHON HH(POPMAIIHIH.
OcBauBaTthb NoHsATHE (PYHKITNH, OBJIA/ICBAThH
(GyHKIIMOHATBFHOW TEPMUHOJIOTHEH.

Pacno3naBarsp nuHelinyto GyHkuio y = kx + b,
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Yrenue rpaduxoB
peabHbBIX
3aBUCUMOCTEM.
[Tonsarue GhyHKIMH.
['paduk pyHKIIHUH.
CBoiicTBa QYyHKITHIA.
Jluneiinas GyHKITHUS.

ONMCBIBATH €€ CBOMCTBA B 3aBUCHMOCTH OT 3HAUYCHUU
kod(durenToB k u b.

Crpontb rpadpukn iuHeHONH QyHKIMH, QYHKINHA ) = | X|.
HUcnoab3oBath nM(ppoBbIe pecypehbl 11 IOCTPOEHUS
rpad@ukoB GYHKIMI U U3yYEHUS UX CBOMCTB.

IIpuBOINUTH IPUMEPHI IMHEWHBIX 3ABUCHUMOCTEN B PEATIbHBIX
IIPOLIECCAX U SIBJICHUSAX

[TocTpoenue rpaduka
JUHENHON QYyHKIUY.
['padux pyHxMM
y =lx]
[ToBTOpEeHUE N 0000IIEHNE 6 [loBTOpEHME Bri0MpaTh, NPUMEHATH OLEHUBATH CIIOCO0bI CPDABHEHHS
OCHOBHBIX IOHATUHI YKCEeJl, BBIYUCICHUA, TpeoOpa30BaHUl BBIPAXKECHHUI,
Y METOJOB Kypca pelIeHNs YpPaBHEHUMN.
7 xnacca, 000011eHIe OcyuecTBJIATH CAMOKOHTPOJIb BBITTOJIHSAEMBIX TEUCTBUN U
3HAHUUN CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHM, TPeoOpa30BaHui,
IIOCTPOCHUM.
Pemiats 3aga4u U3 peasbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA [T PEMICHUS 3a/1a4 U3 APYTUX
IIPEAMETOB.
PemaTe TekcTOBBIC 321a4H, CDABHMBATh, BHIOMPATH
CIoCco0bI peIICHUS 3aa41
OBILEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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8 KVIACC

HaumenoBanue pazaena |KonmuectBo OcHoBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH O0YHAIOIIUXCS
(TemnI) Kypca 4JacoB coJiepKaHue

Yucna 1 BBIYKCIICHHUS. 15 KBazgpaTHbI KOpEHb DopMyJTHPOBATH ONpPeAeJIeHHe KBAIPATHOIO KOPHS

KBagpaTHbie KOpHU u3 yncia. [lonstue U3 9ucia, apuMETHIECKOro KBaIpaTHOTO KOPHSI.
00 HppanmoHaIbHOM IIpuMeHATH Olepalnio U3BJICYEHUS KBAIPATHOTO KOPHS
yucie. JlecaTuunbie U3 YKCIIa, MCTOJIB3YS ITPU HEOOXOTUMOCTH KAJAbKYJIATOP.
PUOTHKEHUS OueHuBaTh KBaJpaTHbIC KOPHU LEIBIMU YUCIAMHU U
UPpALIMOHATIEHBIX JECATUYHBIMH JIPOOSMH.
YUCEN. CpaBHUBATBH U YNOPAA0YHUBATH PALIMOHAIIBHBIC U
JelicTBUTENBLHBIE UppalMoHaIbHbIC YMCIIa, 3aUCAaHHBIE C TTOMOIIIBIO
yucia. CpaBHeHUE KBaJpaTHBIX KOPHEM.
JICUCTBUTEIIbHBIX HMcciienoBaTh ypaBHEHHE X° = @, HAXOAUTH TOYHEIE U
YuCel. npuOIMKEHHBIE KOpHU TIpH a > 0.

YpaBHeHue BUAAQ
X2 = a.
CBoiicTBa

apumeTHIecKux

KBaJIPaTHBIX KOPHEW.

[IpeoGpazoBanue
YHCIIOBBIX
BBIPAKEHHUI,
COJZIepKAIINX
KBaIpaTHbIC KOPHU

HccnenoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIA
YU CJIOBBIE SKCIIEPUMEHTHI C UCIIOIb30BaHUEM KAJIBKYJISTOPA
(KoMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(PMETHUECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh X JIsl PeoOpa3oBaHuUs BEIPAKECHUI.
BoInoJHATH Npeo0pa30BaHUs BEIPAKEHUN, COJIEPHKALITUX
KBaJpaTHbIE KOPHU. BeIpaxxaTh NepeMeHHbIE

U3 TEOMETPUYECKUX U (pU3UIecKuX (popmy.

BouruncasaTh 3HAYEHUA BBIPAXKCHUHN, COAEPKALINX
KBaJIpaTHbIE KOPHU, UCTIONB3YsI IPU HEOOXOAUMOCTH
KAJIbKYJISITOP.
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Hcnoab3oBaTh B X0/€ pELICHU 3a/1a4 JJIEMEHTapHbIE
IPECTaBJICHUS, CBA3aHHbIE C MPUOIMKEHHBIMU 3HAUEHUAMHU
BEJIMYMH.

3HAKOMHUTBCS C HCTOPHE pa3BUTUS MaTEMATHKU

Uucna v BBIYUCIICHUS. Crenens ¢ 1e1bIM @®opMyJIUPOBATH ONpe/IeTeHHe CTEIICHU C LEJbIM
Crenens ¢ UeapM II0KA3aTeJIEM. IIOKA3aTeJIEM.
MTOKa3aTelIeM CrangapTHas 3a1uch IIpencraBiasaTh 3aNUCh OOJIBIINX U MAJIBIX YHCEIT
YHUCIa. B CTaHJapTHOM BuJe. CpaBHUBATB YKClia U BEJIMYUHBI,
Pazmepsl 00beKTOB 3allMCaHHbIE C UCTIOJb30BaHueM cteneHu 10.
OKpPY’KaIOIIEro Mupa Hcnoab30BaTh 3a1MCh YUCEI B CTAHAAPTHOM BU/JIE
(OT BIEeMEHTapHBIX JUTSL BBIPQXKEHUS pa3MEPOB O0BEKTOB, JIIUTEIBHOCTH
YaCTHII IIPOLIECCOB B OKPY’KAIOILIEM MHUPE.
JI0 KOCMHYECKHUX @®opMyJIHPOBATH, 3aAIIMCHIBATH B CHMBOJIMYECKOI (hopme
OOBEKTOB), Y WJIIOCTPUPOBATH NIPUMEPAMM CBOMCTBA CTENIEHU
JUTUTETbHOCTD C LEJIBIM MOKA3aTENEM.
IIPOLIECCOB IIpuMeHSTHL CBOMCTBA CTETICHU 1Sl peoOpa3oBaHus
B OKPY’KAalOILlEM MUPE. | BBIPAXXECHUH, COIEPKAIINX CTETIEHHU C LIEJIbIM [IOKA3aTEIIEM.
CBoliCcTBa CTEIIEHU BbInoJHATH AeHCTBUS C YMCIaMHU, 3alIMCAaHHBIMU
C LIEJIBIM IOKA3aTeJIeM | B CTaHJAPTHOM BuUJE (YMHOKEHHUE, IeJICHHE, BO3BEICHNE
B CTEIICHD)
AnreOpanyeckue KBangpatubii Pacno3HaBaTh KBaIpaTHBIN TPEXUWIEH, YCTAaHABINBATh
BbIpakeHUsA. KBagpaTHbIi TPEXUICH. BO3MOYKHOCTB €TI0 Pa3jI0KEHUSI HA MHOKHUTEH.
TPEXUJIICH Paznoxenue PackiaaabiBaTh HA MHOKUTEIM KBAIPATHBIA TPEXUICH
KBaJpaTHOTO C HEOTPHULIATEIbHBIM JUCKPUMUHAHTOM
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TpEXWICHA
Ha MHOXXUTEJIN

AnreOpanyeckue
BBIPAKCHUSI.
Anrebpanueckas Apoob

15

Anrebpanueckas
npo6b. JlomycTumsbie
3HAYCHUS
MIEPEMEHHBIX,
BXOJIAIIUX

B alireOpanyeckue
BBIPKEHUSI.
OCHOBHOE CBOMCTBO
anredpandecKou
npobu. CokpallleHue
JpOOeH.

Cnoxxenue,
BBIYHUTAHNE,
YMHOKCHHE U JICIICHHUC
areOpandecKux
JIpOOeH.
[IpeobpazoBanue
BBIPAKECHU,
COJIepIKaITUX
areOpandeckue
podu

3anuceiBaTh asireopanyeckue Beipaxkenus. Haxonurb
00JacThb OIpeeseHNs PAllMOHAIBHOTO BBIPAXKEHHUS.
BBINOJIHATH YHCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3HaYeHHUe JpoOU, B TOM YUCIIE C TOMOUIBIO KAIbKYJISATOpPA.
DopMyIMpPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU U MPUMEHSATH €ro JJIs IpeoOpa3oBaHus ApOoOeH.
BbInoaHATH AeiicTBUA ¢ aaredpanyecKuMu ApoOsMH.
[IpuMeHnsTh npeoOpa3oBaHUsl BRIPAKEHUN JJI PEIICHUS
3aj1a4. BelpaxkaTh nepemMeHnHble U3 Gopmy (GU3NUECKUX,
F€OMETPUYECKUX, OMHUCHIBAIOIINX OBITOBBIE CUTYaLIUH )
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YpaBHEHUS U HEPABEHCTBA.
KBazpaTHbie ypaBHEHUS

15

KBagpartnoe
ypaBHeHue. Henonnoe
KBaJIpaTHOE
ypaBHeHue. ®opmyna
KOpPHEH KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pacno3HaBaTh KBaJpaTHbBIC YPABHEHHS.

3anucbiBaTh (POPMYJIYy KOPHEN KBaIpaTHOTO YPABHEHUS,
peliaTh KBaJApaTHbIe YPABHEHUS — IOJIHBIC U HETIOJIHEBIE.
IIpoBoauTh MpocTeiinue UCcJIe0BAaHUA KBaJAPATHBIX
YpaBHEHUM.

Pemiats ypaBHeHMs1, CBOASIIMECS K KBAAPATHBIM,

C TTIOMOIIIBIO MPEeOOPa30BaHUI U 3aMEHOM TIEPEMEHHOM.

Pelienue ypaBHeHuUi, HaOuroaaTh 1 aHAIM3MPOBATH CBA3b MEXIY KOPHSIMU U
CBOJISALLIUXCS KO3 PUIMEHTaMH KBaIpaTHOTO YPaBHEHUS.
K KBaJPAaTHBIM. dopmyaupoBaTth Teopemy Buera, a Takxe 00paTHyIO -
[Ipocreiinue 1pobHO- | Teopemy, IPUMEHSTh ATH TEOPEMBI IJI PEIICHUS
paloHaIbHbIE 3a11a4.
ypaBHEHUSI. Pemiath TeKkCcTOBBIE 321a4UH aNTreOpanyecKUM CIIOCOOOM:
Pemenne TeKCTOBBIX MEPEXOJIUTh OT CJIOBECHOUN (POPMYTUPOBKH YCIOBUS 3aa4U
3aJ1a4y C IOMOUIBIO K aJireOpandecKkoi MOJEINU IyTEM COCTABIICHUSI YPaBHEHMUS;
KBaJIpaTHBIX peniaTh COCTaBJIIEHHOE YPABHEHHE; HHTEPIIPETUPOBATH
YpaBHEHUH pe3yybTar.
3HAKOMHUTBCS C HCTOPHUE pa3BUTHUS AIreOphI
YpaBHEHUS U HEPABEHCTBA. 13 JInnenHoe ypaBHEHNE Pacno3HaBaTh JIMHENHbBIEC YPABHEHUS C IBYMS
Cucrembl ypaBHEHHI C AByMSI NEPEMEHHBIMM.

IIEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
peleHns ypaBHEeHUN
B LIEJIBIX YHCJIAX.
Pemenue cucrem aByx
JIMHEWHBIX YPaBHEHUN

CrpouTsb rpadvKku JTMHEWHBIX YPABHEHUH, B TOM YHCIIE

HUCNOJIb3YH HM(POBbIE pecypChl.

Paziuyars napajuieabHbIE U IEPECEKAIOIIMNECS PSIMbIE
10 UX YPABHEHUSIM.

Pemate cucTeMsl ABYX JIMHEHHBIX YPABHEHUN C ABYMsI

NIEPEMEHHBIMU MOJICTAHOBKOU U CII0KEHUEM.
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C IBYMsI
MIEPEMEHHBIMU.
[Ipumeps! pemeHus
CHCTEM HEJIMHEHMHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMU.
['padpuaeckas
WHTEpIpeTaLus
YpaBHEHMUS C ABYMS
MIEPEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpaBHEHUM C IBYMSI
MIEPEMEHHBIMU.
Pemenne TEKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YpPaBHEHUI

Pemartsb nmpocTeiinime CucTeMsl, B KOTOPBIX OJHO

V3 YPABHECHUH HE SIBIICTCS JIMHEHHBIM.

IIpuBoauTh rpadguuecKyr0 HHTEPNPETALUIO PENICHUS
YPaBHEHHS C IBYMs IEPEMEHHBIMH M CUCTEM YpaBHEHUM
C ABYMSI IEPEMEHHBIMU.

PemiaTh TEKCTOBBIE 3aJa4H aNTeOPanIeCKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrpa

12

Yucnossie
HEPABEHCTBA U UX
CBONCTBA.
HepaBeHcTBo ¢ ogHOM
IIEPEMEHHOM.
Jlunerinbie
HEPaBEHCTBA C OJTHOM
MIEPEMEHHON U UX
petieHue. CucTemsl
JIMHENHBIX HEPABEHCTB

D opMyJIMPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX HA KOOPJIAWHATHOU MTPSAMOM, 10KA3bIBATH
anre0panvecku.

IIpMeHSATH CBOMCTBA HEPABEHCTB B XOJE PEILICHHUS 3a1a4.
PemiaTe 1MHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHne HEPABEHCTBA HA YUCIIOBOM MPSMOM.
PemiaTh CUCTEMBI IMHEWHBIX HEPABEHCTB, H300paXaTh
pELICHUE CUCTEMBI HEPABEHCTB HA YHUCIOBOU IIPSMOM
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C OJTHOU IMEPEMEHHOU
Y UX PEIICHUE.

N300paxxenue
peLIeHNs JIMHENHOTO
HEpPABEHCTBA U UX
CUCTEM Ha YUCIIOBOU
IIPSMOU
OyHKINUH. [lonsiTue pyHKUUU. Hcnoab3oBath QyHKIMOHATBHYIO TEPMHUHOJIOTHIO H
OCHOBHBIE IOHSTHS OO0uacTb OnpeiesiecHus. | CMMBOJIMKY.
Y MHO>KECTBO BoruucasaTs 3HaveHus QyHKIUH, 3a1aHHBIX opMyTaMu
3HAYEHUN (PYHKIIHH. (mpu HEOOXOAMMOCTH UCTIONIb30BaTh KAJIbKYJISTOP);
CrniocoObl 3a1aHus COCTABJISATH TA0JUIbI 3HAYEHUI QYHKIUU.
GbyHKIUH. CTpouTh o TOUKaM rpapuku GyHKIUHN.
['padux byHKIINN. OnuchiBaTh cBOMCTBA (YHKIIMU HA OCHOBE €6
CaoiicTBa QyHKLIHH, rpaguuecKoro NpeICTaBICHUs.
UX 0TOOpaxxeHue Hcnoan3oBath GyHKIMOHATIBLHYIO TEPMUHOJIOTHIO U
Ha rpaduke CHMBOJIMKY.
HccaenoBathb npumMepsl rpaduKkoB, OTPAXKAIOIINUX PEaTbHbIC
npotecchl U sijeHus. [IpuBoauTH NpUMepPHI MPOIECCOB U
SIBJICHUU C 3aJJaHHBIMU CBOMCTBAMH.
Hcnonb30BaTh KOMIIBIOTEPHBIE POTPAMMbI
JUTSI TIOCTPOEHUA rpauKoB GYHKUIUNA U U3yUYEHHUS UX CBOWCTB
OyHKINH. UYUreHne 1 NoCTpoeHUE HaxoauTs ¢ nomomsio rpadpuka GyHKIIUA 3HAYSHUE OTHON

UwucnoBbie QyHKIHH

rpadukoB QyHKIIHIA.
[Tpumepsl rpadukoB

Y3 paCCMATPUBAEMBIX BEJIMYHH M0 3HAYECHUIO APYTOH.
B HecnokKHBIX cllydasx BbIPaxaTh (POPMYJI0H 3aBUCUMOCTH
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bynxumi,

MCKIY BCIIMIYNHAMMU.

OTpaXaIOIIUX OnucpiBaTh XapakTep U3MEHEHUS OJTHOW BEJTUYHHBI
peanbHbIE MPOIECCHI. B 3aBUCHUMOCTH OT U3MEHEHUS JPYTOi.
DOyHKIUH, Pacno3naBarth BubI n3yyaeMbix ¢pyHkiuil. [loka3siBaTh
OIIMChIBAIOLINEC cCXeMaTH4YeCKH ITI0JI0KEHUE Ha Koopz[HHaTHoﬁ IIJIOCKOCTH
NPSIMYIO ¥ 00paTHYIO rpadukoB QyHKIMIA Bua: y = x4y = x°, y =Vx, y = |x|.
NPONOPLHHUOHAIBHBIE Hcnoab3oBaTh (PyHKUMOHAJIBHO-TPapUUYECKHE
3aBHCHUMOCTH, UX npeaAcTaBJIeHUs sl PELICHUS U UCCIICOBAHUS YPAaBHEHUM U
rpaduKH. CHUCTEM YPaBHEHHI.
I'paux Gpynximn IpuMenaTh HH(pPOBbIE PECYPChI A1 IOCTPOCHHS
y = x. rpaguKoB QyHKIHIMA
DOyHKIUU
y = x29 y = 'x3’
y=vx, y=|x|;
rpaduyueCcKoe PEIICHHE
YPaBHEHHUN U CUCTEM
YpPaBHEHUM

[ToBTOpEeHUE M 0000IIEHNE [loBTOpEHME Bpi0MpaTh, NPUMEHATH, OLICHUBATH CIIOCO0bI CPABHEHUS

OCHOBHBIX ITIOHSITUHN U
METOJI0B KypcoB 7 1 8
KJIacCOB, 0000IIIEeHNE
3HAHUU

YKCell, BBIUUCIEHUH, TPeoOpa30BaHM BEIPAKEHUM, peIICHUs
YpaBHEHUH.

OcyuecTBJIATh CAMOKOHTPOJIb BBITTOIHAEMBIX JEHCTBUI U
CaMOITPOBEPKY pe3yiIbTaTa BEIUMCICHUM, MPeoOpa30BaHUi,
ITOCTPOCHUH.

Pemiate 3a1a4um U3 peajbHOM )KM3HHU, IPUMEHATH
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MaTeMaTU4YEeCKHE 3HAHUS JUIsl PEIICHUs 3a7a4 U3 IPYTrux
PEAMETOB.

PemiaTh TeKCTOBBIE 3a]a4H, CDABHUBATH, BLIOMPATH
CIoCcoOBbI pEIICHN 3a/1a4n

OBILIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102
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9 KJIACC

HanmenoBanue paznena  |[KomugecTBo OcHoBHOE OcHOBHBIE BUJIBI IEATEILHOCTH 00YHAIOIIUXCS
(Templ) Kypca 4acoB COJICpIKAHUE
Uucna 1 BEIYUCIIECHUS. 9 PanmmonansHeie uncna, | Pa3BuBaTh mpeacraBJIeHUs O YKHCIIAX: OT MHOXKECTBA
JlelicTBUTENBHBIE YUCIA UPPALMOHAIILHBIE HaTypaJbHBIX YUCEN JO MHOXKECTBA ICHCTBUTEIbHBIX YUCET.
4yuCia, KOHEYHBIE U O3HAKOMUTBCS C BO3MOXKXHOCTBIO MPE/ICTABICHUS
OECKOHEUYHBIE JEHCTBUTEILHOTO YKCIIa KaK OECKOHEYHOMN JAECATUUHON
JECATUYHBIE TPOOH. JIpoOH, IPUMEHSTD JIECATUYHBIE TPUOTMKEHUS
MHoO»xecTBO pallMOHANIBHBIX U UPPALIMOHAIBHBIX YUCET.
JICCTBUTEIBbHBIX HN300paxaTh 1CICTBUTEIBHBIC YUCIIA TOUKAMHU
YHCEll, KOOpPJIUHATHOM MPAMOM.
JENCTBUTEIILHBIC 3annchIBaTh, CPABHUBATH U YIOPSA0YUBATH
yucia Kak JIEUCTBUTEIILHBIE YHUCIIA.
OECKOHEUYHBIE BbInoJHATH, coueTast yCTHbIE U MUCbMEHHBIC PUEMBI,
JECATUYIHBIC POOH. apumMeTHyecKue AeCTBYSI C PAlIMOHAIBHBIMU YHCIIAMH;
B3anmMHO 0IHO3HAYHOE | HAXOAUTb 3HAUYCHUS CTEIECHEN C LEJIBIMU MMOKA3aTeIsIMU U
COOTBETCTBHE MEXKIY KOpHEW; BBIYMCJISATH 3HAUEHUSI YUCIIOBBIX BBIPAXKEHUI.
MHOKECTBOM IHoayunTs npeacraBjieHue 0 3HAYUMOCTH
JEHCTBUTEITLHBIX JIEUCTBUTEIBHBIX YUCEN B TPAKTUUECKOMN IESITEILHOCTH
Yucesl U MHOKECTBOM YEJI0BEKa.
TOYEK KOOPAUHATHON AHAJIM3UPOBATH U JAeJIaTh BHIBOABI O TOUHOCTH
PSIMOIA. MPUOIVKEHUS ACHCTBUTEIIHLHOTO YK CTIA PU PEIICHUN
CpaBHeHue 3a7a4.
JNCUCTBUTEIBHBIX uncell, | OKPYIrJIfiTh JeiCTBUTEIbHBIE YUCIA, BHINIOJHATH
apudmeTHIecKue NPUKUIKY PE3YJIbTAaTa BHIYUCICHUN, OLEHKY 3HaYECHU
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JEUCTBUS

C IeWCTBUTEILHBIMU
YHUCJIaMHU.
[Tpubmmxennoe
3HAYEHUE BEJIMUUHBI,
TOYHOCTh
MPUOJIMKEHUS.
OkpyriieHue yuce.
[Tpukuaka u orieHKa

YU CJIOBBIX BBIpa)KCHI/Iﬁ.
3HAKOMHUTBLCA C I/ICTOpI/Ieﬁ Pa3BUTHA MAaTCMATHUKHU

pEe3yIbTaTOB
BBIYMCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JImneriHoe ypaBHeHue. | OcBauMBaTh, 3alIOMUHATH U IPUMEHATH rpauyeckue
YpaBHEHUS C OHOU Pemenune ypaBHenui, METObI [IPU PELICHUH YPABHEHUMN, HEPABEHCTB U UX
IEPEMEHHOM CBOIAIINXCSA CUCTEM.
K JINHEWHBIM. Pacno3naBars 11eibie U IpoOHbBIC YPaBHEHUS.
KBagparnoe Pemiars JinHelHbIC U KBA/IPATHbIC YPABHEHMS,
ypaBHeHHUe. Pemenne YpaBHEHUS, CBOASIINECS K HUM, IPOCTEHIIINE JPOOHO-
YpaBHEHUH, palMOHAIbHbIC YPABHEHUS.
CBOAAIINXCSA IIpeanarars BO3MOXHbBIE CIIOCOOBI pELIEHUSI TEKCTOBBIX
K KBaJpPaTHBIM. 3a1a4, 00Cy:KIaTh UX M peliaTh TEKCTOBBIE 3a/1a4n
bukBangpaTtHbie pa3HBIMU CIIOCOOAMH.
YPaBHEHUSL. 3HAKOMUTBHCS ¢ HCTOPUEN Pa3BUTUSI MATEMATUKHU
[Ipumeps! perieHus

YPaBHEHUN TPEThEU
Y 4YETBEPTOU CTENEHEN
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pa3oKeHUEM
Ha MHO>KUTEIH.
Pemenue qpoGHoO-
palMoOHaIBHBIX
YPaBHEHHUM.

Pemntenne TekcTOBBIX
3a/1a4 aJire0pandecKum
METOI0M

YpaBHEHUS U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHEHUE C ABYMS
IIEPEMEHHBIMH U €TI0
rpaduxk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YpPaBHEHUM, OJTHO

13 KOTOPBIX JJUHENHOE,
a Ipyroe — BTOpou
CTEIICHHU.
I'paduueckas
MHTEPIPETALNS
CHUCTEMBI YPaBHEHU

C IBYMsI [IEPEMEHHBIMMU.
Pemrenune TekcToBBIX

OcBauBaTh U NPUMEHATH IPUEMBI PELIEHUSI CUCTEMBI
JIBYX JIMHEWHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU U
CUCTEMBI JIByX YPaBHEHUH, B KOTOPBIX OJIHO YPAaBHEHUE HE
ABJISIETCS JINHEWHBIM.

Ucnoan3oBaTrh GyHKIMOHAIBHO-TpaQUUECKUE
IIPEICTABIICHHUS JUIsl pellIeHUs M MCCIEeAOBAHUS YPABHEHUI
U CUCTEM.

AHAJIU3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpandyeckuM CrocoOOM: MepexoauTh OT CIIOBECHOU
GbopMyJIMPOBKY YCIOBUS 3aa4H K aareOpandeckoil MoJienu
IIyTEM COCTABJICHUS CUCTEMBI YPABHEHMI; peliaTh
COCTABJICHHYIO CHCTEMY YPAaBHEHUI; HHTEPNPETUPOBATH
pe3yJibTar.

3HAKOMUTHCS ¢ MCTOPUEN Pa3BUTUS MAaTEMAaTUKH
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3a/1a4 aire0panyecKum
crocooom

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossle Yurarsb, 3alIUCHIBATH, IOHUMATH, HHTEPIPETUPOBATH
Hepasencraa HEPABEHCTBA U X HEPaBEHCTBA; UCII0JIb30BAaTh CUMBOJIUKY U TEPMHUHOJIOTHUIO.
CBOMCTBA. BbInoJHATH TpeoOpa30BaHNs HEPABEHCTB, HCMOJIb30BaTh
JIunelinpie JUIsL IPe0Opa30BaHUs CBOMCTBA YHCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBaTh 1MHENHHbIE U KBAaIpAaTHBIC HEPABEHCTBA.
C OHOM ITEPEMEHHOU Pemiath nuHElHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U UX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
Cucremsl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATH UX; 00CYKAATH
HEPABEHCTB C OJTHOU ITOJTyYEHHBIE PELICHUS.
IIEPEMEHHOMN U UX MN300paxaTh penicHUE HEPABEHCTBA U CUCTEMBbI HEPABEHCTB
peuieHue. Ha YUCJIOBOM NPSIMOM, 3aUCHIBATH PEIICHUE C TTOMOIIBIO
KBagparnsie CHUMBOJIOB.
HEPABEHCTBA U UX Pemats KBaipaTHBIE HEPABEHCTBA, UCITONIB3YS
peuieHue. rpaduuecKue npeICTaBICHuUS.
I'paduueckas OcBauBaTh ¥ NIPUMEHSATH HEPABEHCTBA IIPU PEILICHUH
VUHTEPIPETALNS Pa3JIMYHBIX 33]1a4, B TOM YUCJIE IPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
NIEPEMEHHBIMU
OyHKIUU 16 KBaapatnunas Pacno3naBaTh BUIBI U3y4aeMbIX (QYHKIIHIA,

bynknus, e€ rpadpux u
cBoricTBa. [Tapaboua,
KOOPJIMHATHI BEPIITHHBI
napadoJibl, OCh

WTIOCTPUPOBATHh CXeMATHYECKH, 00bACHATH
pacnoJiokeHne Ha KOOPAUHATHON TIOCKOCTH rpaduKoB

k
Gyukuuii Buga: y = kx,y = kx + b,y = _,y = x%,

X
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CUMMETPUH MapadoIbI.

I'paduku PyHKIMA:
y = kx,
y =hkx + D,
k
y =
X
y = x,
y=x,
y =Vx,
y = |x|

y =x% y =+x, y = |x| B 3aBHCUMOCTH OT 3HaUCHHil
K03 (UIIMEHTOB; OMUCHIBATH X CBOMCTBA.
Pacno3HaBaTh KBaipaTHUHYO QYHKITHIO IO PopMyTIe.
IIpuBoauTH NpUMeEPHI KBAAPATUIHBIX 3aBUCUMOCTEN
U3 peaslbHOM KU3HU, QUUKH, TCOMETPHH.

BoisaBasaTh 1 0000111aTh 0COOCHHOCTH rpadrka
KBaJApaTHYHON QyHKIUK y = ax> + bx + c.

CTpouthb 1 N300pakaTh cXeMaTHYeCKH TPAPUKU
KBaJIpaTHUHBIX (PYHKIINH, 33JaHHBIX POpMyTIaMH BH]IA
y=axt,y=ax* + q,y = alx + pP,y = ax* + bx + c.
AHAJIM3UPOBATH U MPUMEHSATH CBOICTBA N3YUYCHHBIX
GyHKIUH 1715 MX TOCTPOEHUS, B TOM YHCIIE C IOMOILBIO

HU(POBBIX PECYPCOB

YucioBrie
OCJIEIOBATEILHOCTH

15

ITonsaTue ynciIoBOM
TIOCJIEIOBATCILHOCTH.
3amaHue
ITOCJIEAOBATEIIEHOCTH
PEKYpPPEHTHOU
dopmynoi u

dbopmyIIoH 7-TO YJIeHa.

Apudmernueckas u
reoMeTpuYecKas
IIPOTPECCHUM.
@opMyJIbI 1-TO YIEHA
apupMeTHIECKON 1
reOMETPUYECKOU

OcBauBaTh U NPUMEHATH UHJIEKCHbIE 0003HAUYCHHUS],
CTPOMTH PeYeBbie BHICKA3bIBAHMSA C UCIIOJIb30BaHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C MOHATHEM
MOCJIEA0BATEIBHOCTH.

AHaJIu3upoBaTh GOPMYIy 1-TO UJIE€HA
MOCJIEIOBATENBHOCTH WIIH PEKYPPEHTHYIO (hOopMyITy

¥ BBIYUCJIATH YWICHBI IOCIIEI0BATENBHOCTEN, 3aJaHHBIX
3TUMU (HopMyIIamu.

YcraHaBaMBaTh 3aKOHOMEPHOCTb B IOCTPOECHUU
MOCJIEIOBATEILHOCTH, €CJIU BBIITUCAHBI TIEPBBIE HECKOJIBKO
€€ YJICHOB.

Pacno3naBath apudMeTHYECKyI0 U TEOMETPUUECKYIO
MPOTPECCUH MPHU Pa3HbIX CIIOCO0AX 3aJaHUs.
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MPOTrPECCUI, CYMMBI
MIEPBBIX /1 YJICHOB.
N3o0pakeHue 4ieHOoB
apupMeTUYeCKOi 1
TEOMETPUUYECKOU
MPOrPECCUN TOUKAMHU
Ha KOOPAUHATHOMN
TJTIOCKOCTH.
JIuHenHbIN 1
AKCIOHEHIIUAJIbHBIN
pOCT.

CI10KHBIE POLIEHTHI

Pemarsb 3a7a4u ¢ UCTIOIB30BaHUEM (POPMYJI /1-TO WIIEHA
apu(pMETUIECKON U TeOMETPUIECKOM TPOrPECCHIt, CyMMBI
MEPBBIX 71 YJICHOB.

N3006paxkaTh wieHbI 10CIEI0BATETLHOCTH TOUKAMU

Ha KOOPJIMHATHOM MIOCKOCTH.

PaccmaTpuBath npuMepsl NPoOUeCccOB U SIBJICHUM

U3 peaTbHOM KU3HU, WILTIOCTPUPYIOIINE N3MEHEHUE

B apu(PMETHIECKOMN MPOTPECCUH, B TEOMETPHUUECKOMN
IPOrpeccuu; N300paxaTb COOTBETCTBYIOIINE 3aBUCIMOCTH
rpaduyecKu.

PemaTh 3anaum, CBsI3aHHBIC C YHCIOBHIMU
MOCJIEIOBATEILHOCTSIMU, B TOM YHUCJIE 3374l U3 pealibHON
YKU3HH C UCIIOIh30BAaHUEM IU(PPOBBIX TEXHOJIOTHIMA
(9NIEKTPOHHBIX TaOIUIL, rPadUIECKOTO KaIbKYJISITOPA U T.11.).
PemaTh 3a1a9n Ha CII0KHBIC TIPOIIEHTHI, B TOM YHCIIC
3aJlay U3 peaibHOU MPAKTUKH (C UCIIOIH30BAHUEM
KaJIbKYJIATOPA).

3HAKOMHUTBCS C HCTOPHUEI pa3BUTHS MATEMATUKU

[ToBTOpEHuUe, 00001ICHHE,
CUCTEMATH3aIMs 3HAHUN

18

Yucaau
BbIYMCJIeHNS (3aIHCh,
CpaBHEHHUE, NIENUCTBUS
C JICICTBUTEILHBIMU
YUCJIAMH, YUCIIOBAs
npsiMast; MPOIICHTHI,
OTHOIIICHUS,
IIPOTIOPITNH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, TOJAMHOKECTBO,
olrepalyy HajJl MHOKECTBAaMU; HCIOJIb30BaTh rpaduyeckoe
IIPEICTABICHUE MHOXKECTB ISl ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELIEHUU 3a]1a4 U3 APYTHUX
y4eOHBIX MPEIMETOB.

AKTYaJqIu3HPOBATHh TEPMHUHOJIOTHIO U OCHOBHbIE
NeHCTBHSA, CBSI3aHHbIE C YMCJIAMU: HATYypaJIbHOE YUCIIO,
IIPOCTOE U COCTABHOE YMUCIIA, JETUMOCTh HaTypaJIbHbIX
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OKpYTJICHHE,
MpUOIMKEHHE,
OLICHKA; pELLICHUE
TEKCTOBBIX 3a7a4

qyucen, MPU3HAKU JETUMOCTH, 1€10€ YUCII0, MOAYJIb YHCIIa,
OOBIKHOBEHHAsSI U JIECATUYHAs APOOH, CTAaHIaPTHBIN BU]I
yucia, apupMeTUYECKU KBaJPaTHBIA KOPEHb.
BbInoiHATH AeliCTBUA, CPABHUBATH U YIIOPS/I0YNBATH

apuPpMETHIECKUM quCIIa, MPEACTABISThH YACIa HA KOOPIUHATHOU MPSMOH,
CrocoooMm) OKPYIJIATH YMCIA; BHINOJHATH MPUKUAKY H OLIEHKY
pe3ynbTaTa BIYUCICHUH.
PemaTh TekcTOBBIC 321a4M ApU(PMETHUECKUM CIIOCOOOM.
PemaTe npakTuyeckue 3a1a4m, COAEpKaIye MPOLEHTHI,
JI0JIN, YaCTH, BBIPAXKAFOIIUE 3aBUCUMOCTHU: CKOPOCTh —
BpeMsl — PACCTOSHUE, IEHA — KOJIMYECTBO — CTOMMOCTB,
00BEM paboOThl — BpeMsI — IPOU3BOJUTEIBLHOCTD TPY/a.
Pa30uparsb peanbHbie )KU3HEHHBIE CUTYAIIUH,
(popMyIHpOBaATH UX HA A3BIKE MATEMATHKH,
HAXOJMTH PELICHUE, TPUMEHSISI MAaTEMAaTUUECKUI ammapar,
HHTEPNPETHPOBATH PE3YJIbTaT
AJsiredOpanyeckue OnepupoBaTh NOHATUSAAMMU: CTEIICHD C 1IE€JIBIM
BbIpaKeHU s noKasarelsieM, apu(pMeTHUECKUIl KBaJApaTHbII KOPEHD,
(mpeoOpazoBaHUe MHOTOWIEH, anredpandeckas Apoob, TOXKIACCTBO.
anreOpanyecKux BbInoJIHATH OCHOBHBIE [1€/iCTBUS: BBIIOIHATH PACUETHI
BBIPAKECHUM, 1o opMysam, npeoOpa3oBbIBATH LIEJIbIE, TPOOHO-
JOIYCTUMBbIE palMOHAIbHBIE BEIPAKEHUS U BHIPAXKEHUS C KOPHIMH,
3HAYEHU) peann30BBIBaTh PA3JI0KEHUE MHOTOWIEHA HA MHOKHUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHUEM (OPMYIT Pa3HOCTH
KBaJIpaTOB M KBaJpaTa CYMMBbI U PA3HOCTH; HAXOIUTh
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JOTTYCTUMBIE 3HAYCHUS TIEPEMEHHBIX 1T JPOOHO-
palMOHAIBHBIX BBIPAXKEHUHN, KOPHEH.

MopeanpoBath ¢ TOMOIIBI0 (HOPMYJIT peasbHbIE MTPOIIECCH
U SIBJICHUS

DOyHKIHUA
(mocTpoeHue,
CBOMCTBA U3YUYEHHBIX
INZEINIVH
rpadguyeckoe pereHue
YPaBHEHUU U UX
CUCTEM)

OnepupoBathb NOHATUAMU: QYHKIIMS, TpaduK QyHKIUH,
HYJIU QYHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEKYTKU BO3pacTaHus, yObIBaHUS, HAMOOJIbIIIEE U
HaWMEHBIIIee 3HAYCHUS (PYHKITHH.

AHaJIM3MPOBATh, CPABHUBATH, 00CYKAAaTh CBOICTBA
GyHKUHA, CTPOUTH UX TpaduKy.

OmnepupoBaTh NOHATHIMU: TIPsIMAsi MPOTIOPIIMOHATBHOCTb,
oOpaTHasi IPOMOPIIMOHATILHOCT, TUHEHHAsT (DYHKIIHS,
KBaJpaTtuyHas QyHKIMs, mapaboia, Tunepooia.
Hcnonb3oBaTh rpapuku 1151 ONPEAEICHNUS CBOKUCTB,
MPOLIECCOB U 3aBUCUMOCTEH, JIJIsl pEILIEHUs 3a]1a4 U3 APYTHUX
y4eOHBIX MPEAMETOB M PEaTLHOM KU3HU; MO/IeJIMPOBATH

C MOMOIIIbIO TPa(UKOB peabHbIC IPOLIECCHI U SBJICHUSI.
BoipakaTts opmMyiaMu 3aBUCUIMOCTH MEXy BETMYNHAMHU

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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OEJEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«'EOMETPMUS» B 7-9 KITACCAX

IHHOACHUTEJIBHASA 3AIINCKA

['eoMeTpus Kak OJIMH M3 OCHOBHBIX Pa3/JEJOB MIKOJbHOM MATEMATUKH, UMEIOIINN
CBOEH 1IeNbl0 00eCleunTh M3y4YeHHE CBOMCTB M pa3MepoB (UTyp, MX OTHOIICHUH U
B3aMMHOE PAaCIOJIOKEHHE, ONUPAETCAd Ha JOTWYECKYH0, JIOKAa3aTENbHYIO JIMHUIO.
[leHHOCT, W3y4YeHHUSI TEOMETPUM HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
3aKJII0YAeTCS B TOM, YTO OOYYalOIIUWCS YYUTCS MPOBOJUTH JIOKA3aTEJIbHbBIC
pacCy X IeHUsl, CTPOUTHb JIOTUYECKHE YMO3AKJIIOUEHUS, [OKa3blBaThb HCTUHHBIC
YTBEPXKJCHUSI U CTPOUTh KOHTPHPHUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXIACHUS
«OT TPOTUBHOTO», OTJIMYATh CBOMCTBA OT NPHU3HAKOB, (POPMYIUPOBATH OOpaTHbBIC
YTBEPKICHMUS.

BTopoli LIEHHOCTBIO HM3Yy4YEHUSI TE€OMETPUM SBIAECTCS HCIOJIb30BaHUE €€ Kak
MHCTPYMEHTA NpPU PEHICHUM KaK MAaTeMaTUYECKHX, TaK M MPaKTHYECKUX 3ajady,
BCTpPEYAIONTUXCS B pealbHOM Ku3HU. OOydaromuiics MOJDKEH HAYyYUThCS ONPENEeTUTh
r€OMETPUYECKYIO0 (DUTypy, ONMUCATh CIOBAMU JAHHBIM 4YepTEX WM PUCYHOK, HaWTU
IJIOIIAb 3E€MENBHOTO y4acTKa, PacCuuTarh HEOOXOJUMYIO JJIUHY OINTOBOJIOKOHHOTO
Kabenst unu TpeOyeMble pa3Mephbl rapaxa JJjisi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIHUTENbHAS JIMHUS B H3ydeHUU reoMmeTrpuu. llpu pemieHun 3amad
MPAKTUYECKOT0 XapakTepa OOyYarolmMiCsl YYUTCS CTPOUTh MaTEMaTHUUYECKUE MOJCIIH
peabHbIX KM3HEHHBIX CUTYyallui, TPOBOJUTH BHIUUCIICHUS U OLICHUBATH aJICKBATHOCTh
MOJTy4YE€HHOTO pe3yJibTaTa.

Kpaithe BaxxHO mNOAYEPKUBATL CBSI3U TEOMETPUU C JPYTUMH  y4eOHBIMU
npeaMeTaMy, MOTUBHUPOBATh MCIOJIB30BAaTh OMNPEACIICHUS TE€OMETPUUECKUX (DUryp Hu
MOHATUM, JEMOHCTPUPOBATh MPUMEHEHUE MOJYYEHHBIX YMEHUM B (DU3UKE U TEXHUKE.
OTu CcBsA3uM HauOosee SIPKO BUAHBI B Temax «BekTopb», «TpuroHomeTrpudeckue
cooTHoIllIeHus», «Metoa koopauHat» u «Teopema [Tudaropar.

VYuebnniii kypc «l'eomeTpus» BKIIOYAET CIEAYIONIUE OCHOBHBIE DPa3JIeiibl
conepxkanusi: «['eoMmerpudeckue PUTypsl 1 UX CBOMCTBAY, «3MepeHne reOMeTpUIeCcKux
BEJIMYMHY», «Jl€eKapTOBBl KOOpAMHATBI Ha IUIOCKOCTH», «Bektopb», «/IBukeHUs
miockocTny, «IIpeobpazoBaHus OIO0MS.

OOmiee 4YKMCIO YAacOB, PEKOMEHJOBAaHHBIX Ui M3ydyeHHUsi Y4eOHOro Kypca
«I"eomerpus», — 204 yaca: B 7 kiacce — 68 vacoB (2 yaca B HeJelr0), B 8 Kiacce —
68 yacoB (2 Jaca B HeIENI0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).
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COIEPKAHUE OBYYEHMUA
7 KIIACC

Havansabie nonsTus reomerpun. Touka, nmpsmasi, OTpE30K, JIyd. YToi. Buasl yrios.
BeprtukanbHble M CMeExHbIE YIUIbl. buccektpuca yrna. JlomaHas, MHOTOYTOJIbHHK.
[TapajienpHOCTB U MEPIICHAUKYIISIPHOCTD IIPSIMBIX.

Cummetpuunbie ¢urypsl. OCHOBHBIE CBOWMCTBa OCeBOM cuMMmeTpuu. [Ipumepst
CUMMETPHU B OKPYKAIOILEM MUPE.

OCHOBHBIE MTOCTPOEHUS C MOMOLIBIO HUPKYJIS U TuHeku. TpeyronsHuk. Beicora,
MeanaHa, OMCCEeKTpuca, UX CBOWCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUH TPEeYrojJbHUKU. HepaBeHCTBO TpeyronbHUKA.

CBoiicTBa M TpPHU3HAKU PABHOOEIPEHHOro TpeyrojbHuKa. Ilpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBOMCTBA M TNpPU3HAKU MAPAJUIENBbHBIX NpsMbIX. CyMMma yIJIOB TPEYrOJIbHHKA.
Breninue yrisl TpeyrojibHUKA.

[IpsmoyrosbHbIi ~ TpeyrodpHUK.  CBOMCTBO ~ MEOWMAHbBl  IPSMOYTOJBHOIO
TPEYTrOJbHUKA, NPOBEAEHHOM K ruroreHyse. IIpu3Haku paBeHCTBA IIPAMOYTOJBHBIX
TPEYTOJIBHUKOB. [IpsAMOYTONIBHBINA TPEYTOIBHUK C yrioMm B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOoJIbIIEM yTJie U OO0JIbIIeH CTOPOHE TpeyroibHUKa. [leprnenaukymnsp
Y HaKJIOHHasl.

I'eomeTpuueckoe MecTo To4YeK. buccekTpuca yria U CepeIuHHbINA NEPIEHIUKYIIAP
K OTpEe3Ky KaK F€OMETPUYECKUE MECTA TOUEK.

OKpy>KHOCTb M KpYT, XOpJla U JUAMETP, UX CBOWCTBA. B3auMHOE pacmnosoxeHue
OKpPYXXHOCTM M npsMoil. KacarenpHas M ceKkymas K OKPYXHOCTH. OKpPYXHOCTb,
BIIMCaHHAas B yroJl. BrincanHas U onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

Yereipéxyronpauku. [lapamienorpamMm, ero npusHakd U cBoOMCTBa. YacTHble
Clly4yau napajuiesorpaMmoB (IpSIMOYTOJIbHUK, pOMO, KBaJIpaT), MX MPU3HAKU U CBOMCTBA.
Tpanenus, paBHOOOKas Tparenus, e€ cBoicTBa U mpu3Haku. [IpsMoyroybHas Tpanerus.

Meron ynBoenus meauansl. LlentpansHas cummerpus. Teopema Daneca u Teopema
O MPOIIOPLUOHAIBHBIX OTPE3KAX.

CpenHue nMHUY TPEYroiabHUKA U Tpaneunu. LleHTp Macc TpeyrojibHHKa.

[Tonobue TpeyroabHukoB, Kodpduuuent mnomodus. [IpusHaku mogO0Us
TpPeyroJabHUKOB. [I[puMeHeHne nogo0us Npu peleHNH MPaKTUYECKUX 3a/1a4.

CpoiictBa miomaaed reomerpudeckux Guryp. Dopmynbl s  UIOMIAIA
TpEYroJibHUKa, NapajienorpaMmma, pomba u Tpaneuuu. OTHOLIEHWE IUIOLIAACH
MO00HBIX (UTYP.

Brruucnenue rmrom@aned TPEyroJbHUKOB U MHOTOYIOJIBHUKOB Ha KJIETYATOU
Oymare.
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Teopema Iludaropa. Ilpumenenue teopembl I[ludaropa mnpu pelnreHUH
MPAKTUYECKUX 3a7a4.

CHuHyC, KOCHHYC, TaHI'€HC OCTPOTrO yrja MpsSMOYrOJbHOTO TPEyroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIIECTBO. TpHroHOMETpUyYecKne (PYHKIIUU YTIOB
B 30°, 45° u 60°.

BrnucanHble M LEHTpaJbHBIE YIUIBI, YTOJI MEXIAY KAacaTelIbHOM U XOPAOW. YTIIbI
MEXKy XOpJaMH U CEKyIIMMU. BrincaHHbIe 1 ONTMCAaHHBIE YETHIPEXYTOIBHUKH. B3anMHoe
pacrojioxkeHue IByX OKpyxkHocTeil. Kacanuwe okpyxHocTel. OOliue kacaTelabHBIE K
IBYM OKPYKHOCTSIM.

9 KITACC

Cunyc, kocunyc, Tanreuc yriaoB or 0 mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1eCTBO. POPMYJIBI IPUBEIACHUS.

Pemenne tpeyrosbHHKOB. TeopeMa KOCHHYCOB M TeOpemMa CHUHYCOB. Pemienue
IIPAKTUYECKUX 33J1a4 C HCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nogodus. [1ogodre COOTBETCTBEHHBIX DJIIEMEHTOB.

TeopeMa 0 NpOU3BEAECHUU OTPE3KOB XOpH, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB
CEKYILINX, TEOpPEMA O KBAJIpaTe KacaTeIbHOM.

BekTop, anuHa (MOJysib) BEKTOpa, COHAIIPABJIEHHBIE BEKTOPHI, TPOTUBOMOJIOKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalluu
HaJ BekTopaMu. Pa3zjokeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
KoopanHater  Bektopa. CKalsipHOE  NPOM3BEACHHE  BEKTOPOB,  IPUMEHEHHE
JUTSl HAXOXKJICHUSI IJTUH U YTJIOB.

JlekapTOBBI KOOpPAMHATHI HA IUIOCKOCTH. YPABHEHHSI MNPAMON MU OKPYKHOCTH
B KOOpJIMHATax, MEpPEeCcEeYEHUE OKPYKHOCTEW W MpsIMbIX. MeToj KOOpAMHAT U €ro
IIPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKU. [[sTnHA OKpYKHOCTH. [’ pagycHas u paaguaHHas mepa
yTJ1a, BBIYUCIIEHUE JUIMH OyT OKpykHOcTel. [nomane kpyra, cekTopa, CEerMeHra.

JIBUKEHHS TUIOCKOCTH M BHYTPEHHHE CHUMMETpuUu (uryp (3j€eMeHTapHbIe
npeacrapienus). [lapamnensubiii nepenoc. [ToBopor.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIe pe3yJbTaThl OCBOEHUS MPOrpaMMbl Y4YEOHOro Kypca K KOHILY
oOyueHus B 7 Kjaacce:

Pacnio3HaBaTh U3y4eHHbIE T€OMETPUYECKHE (PUTYpPBI, ONPENEIsITh UX B3aUMHOE
pacnoJio)KeHue, HU300pakaTh TeoMEeTpUYecKUe (Uryphbl, BBIMNOJIHATH  UYEPTEXKHU
II0 yCJIIOBUIO 3anauyu. V3MepsATs JMHEWHBIE W YIJIOBBIE BEJIWYMHBI. Pemars 3amaduu
Ha BBIYMCIICHHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jenatb rpyOyr0 OIIEHKY JTUHEHHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B peajbHOU
KU3HHU, Pa3MEpPOB NPUPOAHBIX OOBEKTOB. PaznmuuaTh pa3Mepsl 3TUX OOBEKTOB
I10 IOPSIAKY BEJINYUHBI.
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CTpouTh YEPTEKU K TEOMETPUUECKHUM 3a/1adam.

ITonp30BaThCA NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh MPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3aa4.

[IpoBoauTh JOTrMYECKHE PACCYKIECHUS C MCIOJB30BAHUEM TI'€OMETPUYECKUX
TEOPEM.

[Tonp30BaThCAd  MpU3HAKAMU  PABEHCTBA  MPSIMOYLOJIBHBIX  TPEYTOJIbHUKOB,
CBOWCTBOM MEAMAaHbI, MPOBEAEHHON K THUIOTEHY3€ MPSMOYTOJbHOIO TPEYrOJIbHUKA,
B PEUICHUN F€OMETPUYECKHX 3aay.

OmnpenensiTh MapaieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 0Opasyer
C HUMH cekywmas. OnpenensiTe MapauIeNbHOCTh MPSAMBIX C NOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IIPSAMOM IO TOYEK APYTOU MPSAMOM.

Pematsb 3aaun Ha KieTyaToi Oymare.

[TpoBOAUTH BBIUMCIEHUSI U HAXOJUTh YUCIOBBIE U OYKBEHHbIC 3HAUEHUS YIJIOB

B IEOMETPUUYECKUX 3a/1a4ax C MCIOJIb30BAHMEM CYMMBI YIVIOB TPEYI'OJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB  yIJIOB, OOpa30BaHHBIX IMpH TMEPECEUEHUH JBYX
IapajuleNIbHBIX NPAMBIX CEKyLIeH. PemaTe npakTuyeckue 3a1a4u Ha HaX0XKJIECHUE YIJIOB.

Biagers 1MOHATHEM TI'€OMETPUYECKOIO MeECTa TOYEK. YMEThb OIpEeAciATh
OHMCCEKTPUCY yIia U CEPEAUHHBIN NEPIEHANKYJIISP K OTPE3KY KaK FTEOMETPUYECKHE MECTa
TOYEK.

@opMyIMpOBaTh ONPEACICHUS OKPYKHOCTH W Kpyra, XOpAbl W JUaMeTpa
OKPY’KHOCTH, TIIOJIb30BaThbCsI MX CBOMCTBAMHM. YMETh NPHUMEHATh 3TH CBOMCTBA
IIPU PELICHUU 3a/1a4.

BriameTs nmoHsATHEM ONMMCAHHON OKOJIO TPEYTOJIBHUKA OKPY>KHOCTH, YMETh HaXOJIUTh
e€¢ uentp. Ilonb3oBaTbea (akTamMuM O TOM, YTO OMCCEKTPUCHI YTIJIOB TPEYroJIbHHKA
IIEPECEKAIOTCs B OJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIE NIEPIICHIUKYIISAPBI K CTOPOHAM
TPEYTOJbHUKA [TIEPECEKAIOTCS B OHOM TOUKE.

Brnanerp mnoHATMEM KacaTEeNbHOW K OKPYKHOCTH, IIOJb30BAaTbCA TEOPEMOM
O MEPHEHAUKYIIPHOCTH KAcaTeJIbHON U painyca, MPOBEIAEHHOIO K TOYKE KaCaHUs.

ITonp30BaThCAd NMPOCTEUIIMMHU T€OMETPUYECKMMH HEPABEHCTBAMH, NOHUMATh HX
MMPAKTUYECKUN CMBICI.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKHE IIOCTPOCHUS C MOMOINBI0 LUPKYJIS M
JINHENKHU.

[IpeameTHbie pe3ysbTaThl OCBOSHUS MPOrpaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 8 KJacce:

Pacnio3HaBaTh OCHOBHbBIE BUJIbI UETHIPEXYTOIBHUKOB, UX 3JIEMEHTHI, OIb30BATHCS
MX CBOMCTBaMU IpPH PEIICHUH T€OMETPUUECKUX 3a/1au.

[IpuMeHATh CBOICTBA TOYKHM IEPECEUEHUS] MEIHUAH TPEyrojbHUKa (LEHTpa Macc)
B PEIICHUH 3a]1a4.

Branets noHATHEM CpEeIHEN JMHUM TPEYTrOJIbHUKA U Tpamnelud, NPUMEHSATh UX
CBOWCTBA IIpU pELIEHMM reomerpudeckux 3aznad. llomb3oBarbcs teopemon daieca
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U TEOpeMOM O MPONOPLHMOHANBHBIX OTPE3KAaX, HPUMEHATh MX [UIsl PELICHUS
MPaKTUYECKUX 3a]1a4.

[IpuMeHsTh NpU3HAKM MOJ00US TPEYrOJbHUKOB B PEHIEHMH TI€OMETPUYECKHUX
3ajady.

[Tonb3oBatbea Teopemoid Iludaropa mmsg  pemieHUss TEOMETPUUYECKUX U
MpakTUYecKux 3agad. CTpOUTh MATEMaTHYECKYI0 MOJENIb B NPAKTUYECKUX 3a7ayax,
CaMOCTOSITENIBHO JIENaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLINE JITTMHBI.

Bnanets NOHATUSMU CHHYCA, KOCUHYCa M TAHT€HCAa OCTPOTrO yIJla IPsIMOYTOJIBHOTO
TpeyroyibHUKA. [10J1630BaThCS ATUMU NOHATHAMU JJIA PELICHUS MPAKTUYECKUX 3a7a4.

Boeruncnate (pa3nuuHbiMH crioco0aMu) IUIOLIab TPEYroJbHUKA M IUIOUIaId
MHOTOYTOJIbHBIX (pUryp (moJib3ysch, rae HEOOXOAUMO, KaldbKyJIsaTopoM). IIpuMeHsATH
IIOJIyYEHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

BiiageTs MOHATHUAMM BIIMCAHHOTO U LEHTPAIBHOTO YIJIA, UCIIOIB30BAaTh TEOPEMBI
O BIIMCAHHBIX YIJIax, YIVIaX MEXKy XOpJaMHU (CEKYIIMMH) U yIile MEKIy KacaTeJIbHOU U
XOpAOH MPYU PEIICHUN T€OMETPUUYECKUX 3aad.

Brnagere MNOHATHEM ONHUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA IIPU PELICHUY 3a/1a4.

IIpuMEHSATH MOTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MaTEMaTHYECKUE MOJEIIN
JUIsL  3a7a4  peajbHOM JKM3HM W TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS
C TMPUMEHEHHWEM TOJ00MS W TPUTOHOMETPUM (IOJIB3YSCh, TIZ€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

[IpeameTHBIe pE3yabTaThl OCBOCHUS MPOTPaMMbl Y4EOHOTO Kypca K KOHILY
o0yueHus B 9 KJacce:

3HaTh TPUTOHOMETpPUYECKHE (DYHKLUMU OCTPHIX YIJIOB, HAXOJIUTH C MX MOMOIIBIO
pa3MYHbIE AJIEMEHTBl NPSIMOYTOJBHOTO TPEYTrOJbHUKA («pelIeHuEe MNPSIMOYTOIbHBIX
TPEYroJbHUKOBY»). HaxoauTe (Cc TOMOLIBIO  KalbKyJISATOpa) HJIUHBI U YIJIbI
11 HeTaOJIMYHBIX 3HAUCHUH.

[Tonb3oBaTbea (opmysaMu TPUBEIECHUS W OCHOBHBIM TPUTOHOMETPHYECKUM
TOXXIECTBOM  JUUIsl HAXOXJACHHS COOTHOIIEHUA MEXIYy TPUTOHOMETPUYECKUMU
BEJIMYUHAMU.

Hcnonb3oBaTh TEOpEMbl CHHYCOB M KOCHHYCOB JUJISi HAXOXIEHUS Pa3IUYHbIX
AJIEMEHTOB TPEYTOJbHUKA («PELICHUE TPEYTOJIBHUKOBY), IPUMEHATh UX MPU PEILICHUH
r€OMETPUYECKUX 3a]aY.

Bnagers moHsTHsAMH TNpeoOpa3oBaHHs TMOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HbIX Guryp. Ilonb30BaThCcsi cBOWCTBAMHM MOJ00US MPOU3BOIBHBIX (QUTYDP, YMETh
BBIUUCIIATH JJIMHBI U HAXOAUTb YTJIbl y TOJJOOHBIX puryp. IIpuMeHsTs cBOMCTBA OA00MS
B IPaKTUYECKHUX 3aJadyaxXx. YMETb MPUBOJUTH MPUMEpPHl MOAOOHBIX (uUTyp
B OKPY’KaIOIIEM MHpE.

[Tonb30BaTbcs TEOpeMamMu O MPOU3BEACHUM OTPE3KOB XOPHA, O MPOU3BEACHUU
OTPE3KOB CEKYIIHX, O KBaJlpaTe KacaTeIbHOM.
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[Tonb30BaTbCsa BEKTOpaMH, MOHUMATh UX F€OMETPUUECKUN U (PU3NUECKUN CMBICI,
OPUMEHATh HMX B PEUICHUM TE€OMETpUYECKUX M (u3nueckux 3agad. I[IpumeHAThH
CKaJISIPHOE MPOU3BEIECHUE BEKTOPOB JIJIsl HAXOKICHUS JIUTMH U YTJIOB.

[Tonb30BaTbCAd METOJIOM KOOPAMHAT HA IJIOCKOCTH, NPHUMEHSTh €ro B pPELICHUU
reOMETPUUYECKUX U MTPAKTUUECKUX 3ajau.

Bnaners NOHATHAMHU NPaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYXHOCTH, JIUHBI
OYTH OKPY>KHOCTH M paJuaHHON MEphbl yria, yMETh BBIUMUCIATH IUIOIIAJb KpPyra U €ro
yactel. [[puMeHATh noJlydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1adax.

HaxoauTs ocu (M1 IEHTPBI) CUMMETPHUH (QUTYD, TPUMEHSTH ABUKCHUS TIOCKOCTH
B IIPOCTEMILINX CITydasix.

[IpuMeHATh MoTy4YeHHbIE 3HAHUS HA PAKTUKE — CTPOUTh MaTEMAaTUYECKHE MOJEIN
JUISL  3a7a4  peajJbHOM JKM3HM UM IPOBOAUTH COOTBETCTBYIOIIME BBIYHUCICHUS
C TNpUMEHEHUWEM TMOoA00HUs M TPUTOHOMETPUYECKUX (DYHKIMI (MOJB3ysACh, TIe
HEO0XO0UMO, KaJIbKYJIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena |KomugecTso OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YJAIOIINXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
[Ipocreiimme 14 [Ipocreiimme ®opMyJIHPOBATH OCHOBHBIE ITIOHATHSI U ONIPEIECIICHUS.
r€OMETPUUYECKHE PUTYPBI U reOMETPHUYECKUE Pacno3naBaTh H3y4yeHHbIE TEOMETPUUECKUE (DUTYPBI,
uX CcBoOMcTBa. M3Mepenue OOBEKTBHI. ONnpeAesiTh UX B3aUMHOE PACIOJIOKEHHUE, BHINIOJIHATD
r€OMETPUYECKUX BEIUYHH MHOroyrojasHuK, 4epTEK MO YCIOBUIO 33]1a4H.
JIOMaHasl. IIpoBoauTH NpOCTENIINE TOCTPOEHUS C TOMOILBIO IUPKYJIS
CMexHBIE U Y JIMHEVKU.
BEPTUKAJIbHBIE YTJIbI. M3mepsaTh TMHENHBIE U YTII0BBIE BEIUYUHBI T€OMETPUYECKUX
Pabota 1 TIPAKTHYECKUX OOBEKTOB.
C IPOCTEUIIUMU OnpenensiTb «Ha r71a3» pa3Mepbl pealbHbIX 00bEKTOB,
yepTeKamHu. NPOBOIMUTH IPyOYI0 OLIEHKY UX PAa3MEPOB.
N3mepenue nHeWHbIX | PemaTh 3a1auu Ha BHIYUCIICHUE JJIMH OTPE3KOB U BEIMYUH

Y YIJIOBBIX BEJIWYMH,
BBIUHCIICHUE OTPE3KOB
Y yIJIOB

YTJIOB.

PemaTe 3a/1a4u Ha B3aMMHOE PacIIONIOKEHUE
reOMETPUYECKUX (Uryp.

IIpoBoanTs Ki1accu(UKaLMIO YTIOB, BBIYUCIATH
JIMHENHBIE U YIJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HEOOXOMMBbIE JOKA3aTEIbHbIE PACCYKICHNUS.
3HAKOMUTBCS C HCTOPHEN Pa3BUTHS TEOMETPUU

TpeyroyibHUKN

22

[TonsiTe 0 paBHBIX
TPEYroJIbHUKAX U

Pacno3HaBaTh napsl paBHbIX TPEYTOJIBHUKOB Ha TOTOBBIX
yeprexkax (C yKkazaHueM IMPHU3HAKOB).
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MIEPBUYHBIC
MIPEACTABICHUS

0 paBHBIX (pUrypax.
Tpu npuszHaka
paBEeHCTBA
TPEYTrOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOIICTBO MEIMAHBI
IPSIMOYTOJIBHOTO
TPEYroJbHUKA,
MIPOBEAEHHOU

K TUIIOTEHY3E.
PaBHOOepeHHbIC 1
PaBHOCTOPOHHUE
TPEYTOJIbHUKH.
[Ipu3Haku u cBOMCTBA
paBHOOEPEHHOTO
TPEYTOJIbHUKA.
Hepasencrsa

B T€OMETPHH.
IIpssMOyTOJIBHBIN
TPEYTOJIbHUK C YTIIOM

B 30°

BoiBoaUTH CriecTBYS (PAaBEHCTB COOTBETCTBYOITIX
DJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
®opMyJIMPOBATH ONPE/CICHUS: OCTPOYTOJIBHOTO,
TYMOYTOJILHOTO, MPSMOYTOJILHOTO, PAaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHIUKOB; OMCCEKTPUCHI, BEICOTHI,
MeUaHbl TPEYTOHHUKA; CEPEAMHHOTO MEPIICHINKYIIIpa
OTpe3Ka; MepuMeTpa TPEyroJIbHHKA.

@opmMyIMpPOBaTh CBOMCTBA U MPU3HAKU PABHOOEAPEHHOTO
TPEYTrOJIbHUKA.

CTponTh 4epTexu, peliaTh 322494 C IOMOIIbIO
HaXOXKJECHUS PABHBIX TPEYTOJHHUKOB.

IIpumMeHsATH MpU3HAKU PABEHCTBA MPSMOYTOJIBHBIX
TPEYTOJIbHUKOB B 3a/1a4ax.

Hcnoan3oBath 111(poBbIe pecypchl AJIs1 HCCIIeI0BAHUS
CBOMCTB M3y4aeMbIX (puryp.

3HAKOMUTBCS C HICTOPUEN Pa3BUTHS TEOMETPHUH
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[lapannensHble NpsIMBIE,
CyMMa YIJIOB TPEYT OJIbHUKA

14

[TapamienbHbIE
IIPsIMBIE, NX CBOMCTBA.
Hakpecrt nexammue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI,
oOpa3oBaHHbBIC

MIpU NIepECeYEHUN
napajuIeIbHbIX
MPSIMBIX CEKYIIEH).
[Ipu3Hax
[apaJuIEIbHOCTH
MPSIMBIX YEpe3
PaBEHCTBO PACCTOSHUM
OT TOYEK OJHOM
MPSAMOM 1O BTOPOU
IIPSAMOM.

Cymma yrios
TPEYTOJIbHUKA.
Brenrnue yribl
TPEYTOJIbHUKA

D®opMyJIHPOBATH NOHATHE TAPAIIIETBHBIX ITPSAMBIX,
HAXOJUTH IIPAKTHYECKUE TPUMEPHI.

M3yuaTh cBoOCTBa yIJIOB, 00Pa30BAHHBIX MPU NIEPECEUECHUH
napaJulebHBIX IpsMBIX cekynieil. IlpoBoauts
A0KA3aTeJIbCTBA NIAPAUIEIBHOCTH JBYX MPSMBIX C IIOMOIIIBIO
YTJI0B, 0Opa30BaHHBIX MPU NEPECEUCHUH ITUX MPAMBIX
TPETHEU TIPAMOM.

BbBI4HCISITH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
HaxoauTsb unciioBbie 1 OYKBEHHBIE 3HAUEHHUSI YTJIOB

B TEOMETPUYECKHUX 3a7a4ax C NCIOJIb30BAHUEM TEOPEM

0 CyMME€ YIJIOB TPEYTrOJIbHHUKA U MHOI'OYTI'OJIbHUKA.
3HAKOMHUTBCS C HICTOPHEH Pa3BUTHS FEOMETPUU

OKpy)HOCTb U KPYT.
['eomeTpuyeckue
MOCTPOCHUS

14

OKpyX HOCTb, XOp/1a U
JTIHaMETpP UX CBOKCTBA.
Kacarenbpnas

K OKPY>KHOCTH.
OKpy>KHOCTB,
BIMCaHHAasl B yTOJL.

D®opMyIHPOBATH ONIPEAEIeHUA. OKPYKHOCTH, XOP.IbI,
JIMaMEeTpa U KacaTelIbHOM K OKpyKHOCTH. U3y4aTrh nx
CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEKH.
HccaenoBatp, B TOM 4KCIIE HCIOJb3YS HU(POBbIE
pecypcehl: OKPYKHOCTb, BHIUCAHHYIO B YTOJ; HEHTP
OKPY’KHOCTH, BHMCAHHOM B YI'OJI; PABEHCTBO OTPE3KOB
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[Tonsitue o I'MT,
MPUMEHEHHUE

B 3a/1a4ax.
buccekrpuca n
CEpPEANHHBIN
NEePIEHAUKYIISIP
KaK FreOMETPUUYECKUE
MecTa TOYEK.
OKpy>XHOCTb,
OMKCaHHAas OKOJIO
TPEYTOJIbHUKA.
OKpy>XHOCTb,
BIIMCaHHAs

B TPEYTOJIbHUK.
[Ipocreitmme
3a/1auun

Ha MMOCTPOEHUE

KacaTeJIbHBIX.
HUcnoas3oBars metoa [ MT 1i1a nokazarenbcTBa TEOPEM

0 MepeceYeHN N OUCCEKTPHC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MIEPIICHAUKYJIAPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoupio I'MT.

OBJaaeBaTb NOHATHUSIMHU BIOUCAHHOUN W OIIMCAaHHOM
OKPYKHOCTEU TPEYTOJIbHUKA, HAXOAUTH LIEHTPBI 3TUX
OKPY>KHOCTEH.

PemaTtb OCHOBHBIC 32/1a4M HA OCTPOEHUE: yIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPNEHINKYISPa TaHHOTO OTPE3KA;
MPSAMOU, MTPOXOJALIEH YEPE3 JaHHYIO TOUKY U
MIePIICHIUKYJIIPHON JaHHOM MPSMOM; OMCCEKTPHUCHI JAHHOTO
yIJia; TPEYrOJIbHUKOB

10 PA3JIMYHBIM 3JICMEHTAM.

3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTHUS TEOMETPUN

[ToBTOpEeHue, 00001IIICHNE 4 [ToBTOpEHUE U Pemarh 3a1aum Ha TOBTOPEHUE, UIUTIOCTPUPYIOIIHUE CBSI3U
3HAHUU 0000IIIeHE OCHOBHBIX | MEXIY Pa3IMYHBIMH YacTsIMHU Kypca
MOHATUU U METOZIOB
Kypca 7 knacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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8 KVIACC

HaunmenoBanue paznena | KomuuecTtBo OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH O0YYAIOIIUXCS
(Temsl) Kypca 4acoB COJICpIKAHUE

UeTbIpEXYTOJIbHUKHU 12 [Tapamienorpamm, ero | M300paskaTs M HAXOAUTH HA YEPTEkKAX
MIPU3HAKH U CBOMCTBA. | YETBIPEXYTOJIBHUKH PAa3HBIX BUIOB U UX 3JIEMEHTHI.
YacTtHble ciryuan DopMyJTHPOBATH ONIPeIeICHUA: TapAIIIEIOorpaMma,
napajuieIorpaMmMoB IpsIMOYTOJIbHUKA, poMOa, KBajparta, Tpareluuu, paBHOOOKOM
(MpsSIMOYTOJILHUK, Tpareuny, NpIMOyroJIbHOM Tpareiuu.
pomO, KBaapar), ux Jloka3bIBaTh M UCNOJIL30BATH NP PellIeHNH 32124
MIPU3HAKH U CBOMCTBA. | MPU3HAKU M CBOMCTBA: NapajliesiorpamMmma,
Tpanenus. IpsIMOYTOJILHUKA, poM0Oa, KBajipaTa, Tpareuuu, paBHOOOKOM
PaBHoOOKas u Tparneuny, NpIMOyroJIbHOW TparemnuH.
MPSIMOYTOJIbHAS IIpyMeHATH MeTO/ YBOCHUS MEUAHBI TPEYTOJIbHUKA.
Tpareuu. Hcnoan3oBarth 11 poBbIe PECYPCHI I UCCIEAOBAHUS
Merton yaBoeHus CBOWCTB U3y4aeMbIX (UTYD.
MeJTUaHBbI. 3HAKOMHUTBHCS € MCTOPHEN Pa3BUTHUSI TEOMETPUU
enTpasnbHas
CUMMETpPHUS

Teopema darneca u TeopemMa 15 Teopema Qarnecau IIpoBoaUTH MOCTPOEHUSI C IIOMOILBIO HUPKYJIS U IMHENKU

0 IPONOPIUOHATBHBIX TeopemMa C UCIIOJB30BaHue TeopeMbl Daneca U TEOPEMBI

OTpe3Kax, MoJOOHBIE O IPOMOPIUOHATBHBIX | O MPONOPIIMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN

TPEYTOJIbHUKH OTpe3Kax. IPONIOPLUHUOHAIIBHBIN OTPE3O0K.
CpenHsist TMHUS IIpoBoaAUTH 10KA3aTEJIBCTBO TOTO, YTO MEAUAHBI
TPEYrOJIbHUKA. TPEYTOJIbHUKA MEPECEKAIOTCA B OTHOU TOUKE, U HAXOAUTH
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Tpanenus, e€ cpenHss
JIVHUSL.
[IponopumoHaibHbIE
OTPE3KHU.

IlenTp Macc

B TPEYTOJIbHHKE.
[Tomo0HBIE
TpEyroJbHUKU. Tpu
MpU3HaKa noo0us

CBSI3b C IIGHTPOM MAacC, HAXOAUTh OTHOIIEHHE, B KOTOPOM
MEMaHbI IEJSATCS TOUKOU UX TepeceueHusl.

Haxoauthb 1o100HbIe TPEYTOIBHUKH Ha TOTOBBIX YePTEKaX
C YKa3aHHEM COOTBETCTBYIOUINX MPU3HAKOB MOI00US.
Pemats 3aga4u Ha M0100HBIE TPEYTOIBHUKHU C TOMOIIBIO
CaMOCTOSITENIbHOTO MIOCTPOSHUS YepPTeKeN U HAXOXKICHUS
N0TOOHBIX TPEYTOJILHUKOB.

IIpoBoanTh 10KA3aTEIBCTBA C UCIIOJIB30BAHUEM
IPU3HAKOB MMOA00US.

TPEYTOJIbHUKOB. Jloka3bpIBaTh TpU IPpU3HAKA TI01I00MS TPEYTOJIHLHUKOB.
[Ipumenenne IIpuMeHATH NOTydYEeHHBIE 3HAHNS IIPU PELICHUN
no00ous F€OMETPUYECKHUX U MPAKTUYECKUX 3a7ad.
MIPU PEIICHUN 3HAKOMHTBHCS C HCTOPHEN Pa3BUTHUS TEOMETPUU
MPaKTUYECKUX 3a1a4
[Imomans. Haxoxnenue 14 CBoiicTBa IUI0IIAIEN OgJaseBaTh NEPBUYHBIMH MPeICTABIEHUAMHU 00 001IICH
TJIOIIA/IEH TPEYTrOJbHUKOB r€OMETPUUYECKUX TEOpUH TIoMmaau (Mephl), (POPMYJIUPOBATH CBOKCTBA
U MHOTOYTOJIbHBIX (QUTYP. buryp. IJIOIIA TN, BBISICHSITh UX HArJISIAHBINA CMBICII.
[Tnomaay nogoOHbIX puryp DopMybl BoiBoauTh hopMyIibl TUIONIAAN TApaJUIeIorpaMma,
JUIS TLTOII AN TPEYTOJbHUKA, Tpaneuu u3 GopMyJibl TUIOMAIN
TPEYTOJIbHHKA, PsIMOYTOJIbHUKA (KBajJipaTa).
napajierorpamma, BoiBoguTh hopMyIIbI MJIOMIATN BEITYKJIOTO
Tpanemuu. YEThIPEXYTOJIbHUKA YEPE3 JUATOHAIIA U YTOJI MEXKITY HUMHU.
Brruncnenne HaxoauTs muiomanu ¢puryp, n300paxE€HHBIX Ha KJIETYaTON

IJIOIIAZEN CIIOKHBIX
dburyp.

OyMmare, HCIOJIb30BaTh pazoueHue (GUrypbl Ha 4acTu U
JOCTpariBaHUE.
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[Tnomamu uryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPAKTUYECKUM
coJiepKaHUEM.
Pemenue 3amau

C MOMOIIILIO0 METOIa
BCIIOMOTaTEJILHOU
TUIONIATH

Pa36upath npuMepbI UCIIOTH30BAHUS BCIOMOTATEIbHON
TUTOIAM JIJIsl PEIICHUS] TEOMETPUUECKUX 3a/1ad.
HaxoauTts muiomnaay no100HbIX GUTyp.

BoIuucJasaTs ionany pa3IndHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3a1a4M Ha IWIONIAIb C TPAKTUYECKUM

coJiep KaHueM

Teopema [ludaropa u
Haydaja TPUTOHOMETPUHU

10

Teopema [Tudaropa, u
€€ IpUMEHEHHUE.
Onpenenenue
TPUTOHOMETPHUICCKHIX
GyHKIUNA OCTPOTO
yTi1a IPSIMOYTOJIBHOTO
TPEYTrOJbHUKA,
TPUTOHOMETPHUECKUE
COOTHOIIICHUS

B IIPSIMOYTOJIEHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPHYECKOE
TOX]IECTBO

Joxka3biBaTh TeopeMy [ludaropa, ucnoabzoBarsh €

B IPAKTUYECKUX BBIYUCIICHUSAX.

DopMyJTHPOBATH ONIPEAEIEHUS TPUTOHOMETPUYECKUX
(GYHKIMI OCTPOro yria, HpoOBepPsATh UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOILICHHUS

B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccaenoBarh COOTHOLICHHS MEXIY CTOPOHAMU B
IPSAMOYTOJIBHBIX TPEYTOJIBHUKAX ¢ yraaMu B 45° n 45°; 30°
u 60°.

Hcnonb3oBath GopMysibl IPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO IS HAXOXKICHUSA
COOTHOIICHUI MEXAY TPUTOHOMETPUYECKUMU PYHKIHUAMHU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpuMeHATH NOJyYEeHHbIE 3HAHUS M YMEHUS TP PEIICHUH
PAKTUYECKUX 3a/1a4.

3HAKOMHMTBHCH € HCTOPHEH Pa3BUTHUS TEOMETPUN
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YTl B OKPY’KHOCTH.
BrnincanHble 1 ONIMCaHHbBIE
YETHIPEXYTOJIbHUKH.
KacarenbHbie

K OKpykHOCTH. Kacanue
OKPY>KHOCTEHN

13

Bnucannsie n
LEHTPaJIbHBIC YTJIbI,
YTOJI MEXITY
KacaTeJabHOU U
XOPJIOH.

Yl MexIy
XOpJlamMu U
CEKYILIAMHU.
Bnoucannsie n
OITMCaHHbIC
YETHIPEXYTOJIbHUKH,
WX IPU3HAKU U
CBOMCTBA.
ITpumeHeHnue 3Tux
CBOMCTB

MIPU PEIICHUU
F€OMETPUUYECKUX
3ajad4.

BzanmMnoe
PACIIOJIOAKEHUE JIBYX
OKPY>KHOCTEH, 0011111
KacaTelIbHbIC.
Kacanue
OKPY>KHOCTEHN

DopMyIMPOBaTHh OCHOBHBIE OIPEEIICHHUS], CBI3aHHbBIE

C YIJIaMH B Kpyre (BIIMCAaHHBIN YroJl, EHTPAJIbHBIN YroJI).
HaxoauTsp BriMcaHHBIE YTIIbl, ONUPAIOIINECS HA OJIHY AYTY,
BBIYMCJISATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOPEMbl O BIUCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccnenoBarhb, B TOM 4KCIE € TOMOLIBIO HU(POBBIX
pECYpCOB, BIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH UX CBOMCTBA U MPU3HAKU.

Hcnoab30BaTh 3TH CBOMCTBA M TPU3HAKU [IPU PELLICHUN
3a1a4
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[ToBTOpEeHUE, 0600IICHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIINAE CBSI3U
3HAHUU OCHOBHBIX IIOHATHA U | MEXKIY pa3IMYHBIMH YaCTSIMH Kypca
METOJIOB KypcoB 7 1 8
KJIaCCOB, 0000IIEeHHE
3HAHUU
OBILIEE KOJIMYECTBO 68
YJACOB IIO ITPOT'PAMME
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9 KJIACC

O TIPOM3BEICHUU
OTPE3KOB XOP/I,
Teopema

HanmenoBanue paznena | KomuuectBo OcHoBHOE OcHOBHBIE BU/JIBI JEATEIBHOCTH 00YYaIOIIUXCS
(TemnI) Kypca 4acoB coAepKaHue
Tpuronomertpus. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONPEAEJIeHUS] TPUTOHOMETPUUECKHUX
KOCHHYCOB Y CHHYCOB. TPUTOHOMETPUUECKUX | (DYHKIMM TYNbIX U MPSMBIX YTJIOB.
Pelnienue TpeyrojabHUKOB ¢byuknuii yrios or 0° | BBIBOAUTBL TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB
1o 180°. @opmysl (c pamuycoM ONMUCAaHHOW OKPYKHOCTH).
TIpUBEIEHUS. BoiBoauTh hopMyJIbl 1J11 BBIYUCIEHUS II0INAAel
Teopema KOCHHYCOB, € UCMOJIb30BAHHEM TeopeM TPUTOHOMeTpuM (dhopmyna
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIBHUKA YEPE3 IBE CTOPOHBI U YTOJ MEXKITY
Pewenue HUMH, (HOopMyJIa TUIOMIAJAN YETHIPEXYTOIbHUKA Yepe3 €ro
TPEYTOJILHUKOB. JUAroHaJIn U YIroJa MCXKOY HHMI/I)
HpaKTI/ILIGCKOG Pemartnb TPCYTrOJIbHUKM.
IpUMEHEHNE Pemath npakTuyeckue 3aauu, CBOASIINAECS
JI0Ka3aHHBIX TEOPEM K HaX0XXJICHUIO Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue moao06us. 10 [Tonsitue OcBauBaTh NOHSITHE PEOOPA3OBAHUS TIOIOOMS.
Metpuueckue 0 MpeoOpa3oBaHUU HccaenoBath OTHOIIICHNUE JIMHEHHBIX 3JIEMEHTOB (DUTYD
COOTHOILICHUS no100us. pu npeodpa3oBaHUM MOJ00US.
B OKPY’KHOCTHU CoOTBETCTBEHHbIE Haxoauth npumepbl o00us B OKpYyKaroie
AJIEMEHTHI MOJOOHBIX | AEHUCTBUTEIBHOCTH.
buryp. BbIBOAMTH METPUUYECKUE COOTHOIIEHUS MEXKY OTPE3KaMU
Teopema XOp/I, CEKYIIUX U KacaTeIbHBIX C UCIOJIb30BAHUEM

BIIMCAHHBIX YTJIOB U TTOJ00HBIX TPEYTOJIBLHUKOB.
Pemath reoMeTpuuecKkue 3a/1auu U 3aJ1a4u U3 peaibHOM
KU3HH C UCTIOIH30BaHUEM MOJ00HBIX TPEYTOJILHUKOB
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0 IPOU3BEJACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa o KBaJipare
KacaTeJIbHOM.
[Ipumenenue

B pCILICHUU
F€OMETPUUYECKUX
3aj1a4

Bekropsbl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYMTAHUE
BEKTOPOB,
YMHOKEHHUE BEKTOPa
Ha YHUCJIO.
DOU3NYECKU 1
F€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxxenue Bekropa
10 BYM
HEKOJUTMHEAPHBIM
BEKTOpAM.
Koopaunater
BEKTOpA.

CkansipHoe
MIPOM3BEICHUE
BEKTOPOB, €0

Hcnonb30BaTh BEKTOPHI KAK HAIIPABJIECHHBIE OTPE3KU,
HCCJIe0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
(uznyeckuil (cua) CMbICIIbI BEKTOPOB.

3HaTh onpeaeeHUusi CYMMBbI U pPa3HOCTH BEKTOPOB,
YMHOXEHHUs BEKTOpPA Ha YUCJI0, HCCJIeI0BATH
F€OMETPUYECKUIA U (PU3MUYECKHI CMBICIBI 3TUX ONEpaIuil.
Pemiatb reomMeTpu4ecKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackyaabiBaTh BEKTOP I10 IBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnoab30BaTh CKAIPHOE IIPOU3BEIEHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

Bor4ucasitb CyMMy, pa3HOCTb U CKAJIIPHOE IPOU3BEACHNE
BEKTOPOB B KOOpJMHATAX.

IIpuMeHATH CKAIIPHOE IPOU3BEICHUE IS HAXOXKIACHUS
JUITMH U YTJIOB
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MIPUMEHEHUE
JUTST HAX 03K JICHHUS
JUIVH U YTJOB.
Pemtenne 3amau

C MMOMOIIIBIO BEKTOPOB.

[IpumeHeHue BEKTOpOB

IUI pelIeHus 3aa4
17635097

I[GKapTOBLI KOOPpANHATLI
Ha IIJIOCKOCTHU

JlexapTOBBI
KOOPAMHATBI TOUEK
Ha IUIOCKOCTH.
YpaBHEHUE MTPSIMON.
YpaBHeHUE
OKPY>KHOCTH.
Koopannatel Touek
MIEPECECUCHUS
OKPYXHOCTH U
IIPSIMOM.

Meton kooparHAT
IIPU PELICHUU
FEOMETPUUYECKUX
3a7a4, MPaKTUYECKUX
3aaa4

OcBauBaTh NOHATHE [IPSIMOYTOJIBHOW CUCTEMBI
KOOPJIMHAT, I€KaPTOBBIX KOOPAUHAT TOUYKHU.

BbIBOAMTH ypaBHEHHE NIPSMOU U OKPYKHOCTH. BblaeasiTh
IIOJIHBIN KBaJIpaT I HaXOKJAEHUS LEHTpa U pajguyca
OKPYKHOCTH 110 €€ YPaBHEHUIO.

PemaTe 3a1a4m Ha HAXO0XKIEHUE TOUYEK NIEPECEUCHHUS
IOPSIMBIX U OKPYXKHOCTEH C IOMOIIBI0 METOAA KOOPAUHAT.
Hcnoan3oBaTh CBOMCTBA YIrI0BOro KO3 PuiimeHTa npsamoi
IIPYU PELIEHUU 33124, JIJIs1 ONPEIEIICHHS PACIIONIOKEHUS
IPSMOI.

IIpuMeHATH KOOPAUHATHI TPU PEIIEHUH TEOMETPUUYECKUX U
PAKTUYECKUX 3a]1a4, JIsl TOCTPOCHHSI MAaTEMaTUYECKUX
MOJIeNIeH peasIbHBIX 3a/1a4 («METO KOOPIUHATY).
IMosb30BaTHCA U1 TOCTPOEHUSI U UCCIIEIOBAHUN
U(POBBIMHU PECYPCAMH.

3HAKOMUTBCS C HCTOPHE pa3BUTUS TEOMETPHUH
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[IpaBunbHBIE
MHOTOYTOJIbHUKH.
J[mMHa OKpYKHOCTH U
MJIOIIAb KpyTa.
Brraucienue miomanei

[IpaBunbHBIE
MHOTOYTOJIbHUKM.
Yucmao n. Jlnuna
OKPY>KHOCTH, TyTH
OKPY>KHOCTH.
Pagnannas mepa
yTia.

[nomans kpyra,
CEKTOpa, CETMEHTA

@DopMyJTHPOBATH ONPEICICHUE TPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAHUTh UX AJIEMEHTHI.

IToab30BaTHCA NOHATHEM JJINHBI OKPY>KHOCTH, BBG,ZIéHHI)IM

C TIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONPeleIsATh
YUCJIO T, [UIMHY AYTU U PAJUAaHHYIO MEPY yIJIa.
IIpoBoauTh MEepexoa OT paiMaHHON MEPHI yIiia

K TPayCHOM 1 Ha00OPOT.

OnpenensiTh IIOIMAAb KPYra.

BoiBoguth ¢opMy.ibl (B rpagyCHOM U paiMaHHON MEpe)
IUISL JUIMH 1yT, IUIOLAJeN CEKTOPOB U CETMEHTOB.
BbIuncJasiTh I101aa1 GUryp, BKIFOYAIOIIMX 3JIEMEHThI
OKPYXHOCTH (KpyTa).

HaxoauTsb 1101aay B 3a1a4ax peabHOW )KU3HU

JBM>KEHUS TIJTIOCKOCTH

ITonsgaTue o ABM>KEHUN
IJIOCKOCTH.
[TapamnenpHbIi
MIEPEHOC, TOBOPOT
[Ipumenenne

IIPU PEIICHUM 3a]1a4

Pa30upaTh npuMepsl, WILTFOCTPUPYIOIIME TOHATHS
JBUYKCHUS.

DopMyJTHPOBATH ONIPEAEIICHUS TaPAJUIEIBHOIO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAMTH X CBOMCTBA,
HAXOAUTh HEMOABWKHBIEC TOUKHU.

HaxoauTh 1eHTPHI M OCU CUMMETPUIA TPOCTEUITUX (DUTYP.
IIpuMeHATH apaeNbHbli NEPEHOC U CHMMETPHIO MPH
pEIIeHNN TeOMETPUUECKUX 3a/1a4 (pa30oupaTh MPUMEPHI).
Hcnoab30BaTh 1JIs1 IOCTPOCHUS U UCCIIEIOBAHUI

U (POBBIE peCypChl

[ToBTOpEeHue, 00001ICHHE,
CUCTEMATH3aINs 3HAHUU

[ToBTOpEHUE
OCHOBHBIX MTOHATHUU U

OnepupoBath NOHATUSIMU: HUTYpPA, TOUKA, IPSMAsi, yTOJI,
MHOTOYTOJILHUK, PAaBHOOEIPEHHBIN U PABHOCTOPOHHUH
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METOJIOB KypcoB 7-9
KJ1accoB, 00001eHne
U CUCTEMATU3ALINS
3HAHUU.
[Ipocreiimme
TrE€OMETPUYECKHE
buryps u ux
cBoricTBa. M3mepenne
F€OMETPUYECKUX
BEJINYMH.
TpeyroabHUKH.
[TapannensHbie 1
NEPIICHIUKYIISIPHBIE
MpsIMBbIE.
OKpY»XHOCTB U KpYT.
I'eomerpuueckue
MOCTPOEHHUS. YTJIbI
B OKPYKHOCTH.
Briucanuslie u
ONMCaHHbIE
OKPY>KHOCTH
MHOTOYTOJIbHUKOB.
[Ipsimas u
OKPY>KHOCTBb.
YeThIpEXYrOJIbHUKHY.
Bniucannsie

TPEYTrOJIbHUKH, IPSAMOYTOJIbHBIN TPEYTOJIbHUK, MEAUAHA,
OHMCCeKTpHUca U BbICOTa TPEYTOJIbHUKA, TApaJUIeIOrpaMM,
pOMO, IPSIMOYTOJIbHUK, KBAJIpaT, Tparelus; OKPY>KHOCTb,
KacarelibHas, paBEeHCTBO U 1o00ue Guryp,
TPEYTrOJIbHUKOB; MapaJuIeIbHOCTh U NEPIEHIUKYISPHOCTD
NPSMBIX, YTOJI MEXAY NPSIMBIMU, CHAMMETPHUS OTHOCUTEIBHO
TOYKH U MIPSMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJIOIIA b, IEPUMETP.

HUcnoab3oBath GopmyJibl: IEpUMETPA U TIIOIIAAN
MHOTOYTOJIBHUKOB, JNIMHBI OKPY>KHOCTH U TTOIIAN KpyTa,
00BbEMa MPSMOYTOJIBHOTO MapaslieNenuIea.
OnepupoBatb NOHATUAMM: IPSIMOYTOJIbHASI CUCTEMA
KOOPJMHAT, BEKTOP; UCIOJIb30BATh 3TH ITOHATHUS JJIs
IIPECTABJICHUS TaHHBIX U PELLICHUS 3aa4, B TOM YHCIIE

U3 IPyTUX YYEOHBIX MPEIMETOB.

PemiaTes 3a1a4m Ha NOBTOPEHUE OCHOBHBIX ITOHSTHUH,
WJUTIOCTPALMIO CBI3€M MEXIY Pa3IMYHBIMU YaCTSIMU Kypca.
BpiOupaTh MeToA 1Jis pelLICHHs 3a/1a4u.

PemaTe 3a1a4m 13 NOBCETHEBHOM )KU3HU
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Y ONMCaHHbIC
YETHIPEXYTOJIbHUKH.
Teopema [Tudaropa u
Hayaia
TPUTOHOMETPHH.
Pentenne o0Ommx
TPEYrOJIbHUKOB.
[IpaBunbHbIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
IJIOCKOCTH.
JBmwxenus. [Togobue.
Cummerpus.
[Tmomans.
Brruncienune
orontane. [ momaan
Mo1I00HBIX GUTYP.
JlexapToBbI
KOOPAWHATHI Ha
IJIOCKOCTH.

Bekropsl

Ha IJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTB U CTATUCTHUKA» B 7-9 KITACCAX

IHHOACHUTEJIBHASA 3AIINCKA

B coBpemMenHOM 1pOBOM MHpE BEPOSTHOCTh M CTATHUCTHKA NMPHOOPETAOT BCE
OOJIBITY0 3HAYUMOCTb, KaK C TOUYKHU 3PEHUS MTPAKTUUECKUX MPUIIOKCHHM, TaK U UX POITU
B 00pa3oBaHHM, HEOOXOAMMOM Ka)xJOMy 4elloBeKy. Bospacraer umcino mpodeccuii,
IpU OBJIQJICHUU KOTOPBIMH TpeOyeTcs Xopoias 0a3oBas IMOATOTOBKAa B 00JacTH
BEPOSITHOCTU U CTATUCTUKH, TaKas MOJArOTOBKA BayKHA JIJIsl MPOJOJIKEHUSI 00pa30BaHus U
JUIsl yCTIEITHOM MpodeccuoHanbHOM Kapbephl.

Kax1p1it 4etoBeK OCTOSIHHO MTPUHUMAET PEIICHHSI HA OCHOBE MMEIOIIUXCS Y HETO
JTaHHBIX. A 11 0OOOCHOBAaHHOTO TIPUHATHS PEIICHUS B YCIOBHSIX HEIOCTATKA WIIH
n30bITKa HWHPOPMAIMU HEOOXOJWMO B TOM UHCIE XOpOIIo CcHOPMHUPOBAHHOE
BEPOSTHOCTHOE U CTAaTUCTUIECKOE MBIITUICHHE.

NMeHHO 103TOMY OCTpO BCTalla HEOOXOAUMOCTh C(POPMUPOBATH Y OOYHAIOIITUXCS
(YHKLIMOHAJIBHYI0 TPaMOTHOCTb, BKJIIOYAIOLIYI0 B C€0Sl B KayeCTBE HEOThEMIIEMOMN
COCTABJISIIONICH YMEHHE BOCIPUHUMATh M KPUTHYECKH aHAIM3WPOBATh MH(MOPMAIIHIO,
MIPE/ICTABJIICHHYIO B Pa3JIMUHBIX (OpMax, MOHUMATh BEPOSTHOCTHBIM XapaKkTep MHOTUX
peaTbHBIX TPOIECCOB M 3aBUCUMOCTEH, MPOM3BOAUTH IMPOCTEHUINNE BEPOSTHOCTHHIE
pacu€Thl.

3HaKOMCTBO B Y4YEOHOM Kypce€ C OCHOBHBIMH TPUHIUIIAMH cOOpa, aHanmm3a W
MPEACTABICHHUS JIAaHHBIX W3 Pa3IUYHBIX cep KU3HM O0OIecTBa W TOCyAapCTBa
npuoOmaeT oOydalmuxcs K OOIIECTBEHHbIM HHTepecaM. 3ydeHue OCHOB
KOMOWHATOPUKU pPa3BUBACT HABBIKM OpraHU3AlMKM Iepedopa W ToAcYéTa dYKclia
BApUAHTOB, B TOM YHUCJI€ B NPHUKJIAJHBIX 3a/adyax. 3HAKOMCTBO C OCHOBaMH TEOPHUH
rpadoB co3ga€T MaTeMaTHYeCKuil (QyHIaMeHT nJsi (OPMUPOBAHUS KOMIIETCHIIUMA
B oOsactTh WHPOPMATUKH M IU(PPOBBIX TeXHOJOTWUH. [Ipy M3ydeHWH CTaTHUCTHKUA W
BEPOSITHOCTH 00OO0TAIAIOTCS MPECTABICHUSI O0yUYalOIIMXCI O COBPEMEHHOW KapTHHE
MHpa U METOJIaX €ro MCCIEI0BaHUs, (OPMUPYETCS MMOHUMAHUE POJIM CTATHCTHKU Kak
MCTOYHHMKA COIMATBHO 3HAYMMOW WHGOPMAIMM W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBITIVICHHUS.

B cooTBeTCTBUU C JAaHHBIMH IEJISIMH B CTPYKTYype MpOrpaMMbl yueOHOTO Kypca
«BeposSTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIIET0 0Opa30BaHUs BBIICICHBI CIICTYIOIITUE
cozepkaTenbHo-MeTonnueckue nuHun: «lIpencraBieHne JaHHBIX W ONHCATEIbHAS
CTaTUCTHKa», «BeposTHOCTEY, «DNeMEHThI KOMOWHATOPHUKW», «BBeleHHEe B TCOPHIO
rpadoBy.

Conepxxanne muann «lIpencraBieHne MaHHBIX W OMHCATENIbHAS CTATUCTUKA)
CIIY’)KUT OCHOBOM JJisi (POPMUPOBAHUS HABLIKOB paOOThI C MH(POpMALIMEH: OT YTEHUS U
WHTepHpeTanuu WH(OpMaIuy, NpPEACTAaBICHHOW B Ta0OnWIax, Ha auarpaMmax u
rpadgukax, 10 cOopa, MNpeACTaBICHUS M aHajdu3a JaHHBIX C MCIOJb30BAHUEM
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CTATUCTUYECKUX XapaKTEPUCTHK CpPEJHUX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOyyaromuecsi ydyarcsi CUMTBHIBAaTh M HMHTEPHPETUPOBATH JAHHBIC, BbIJIBUTATh,
apryMEHTUPOBATh U KPUTHUKOBATH MPOCTEHIIINE TUIIOTE3bI, PA3MBIIUIATH HAJl (PaKTOpaMu,
BBI3BIBAIOIIMMHU H3MEHUYMBOCTh, W OLICHMBAaTh HMX BIIMSHUE HAa pacCcMaTpUBacMbIC
BEJIMYMHBI U TIPOIIECCHI.

NHTYyWTHBHOE TMpPEACTAaBICHUE O CIy4YallHOM W3MEHYMBOCTH, WCCIEI0BaHUE
3aKOHOMEPHOCTEN M TEHACHLWHA CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOMW ISl U3y4ECHUS
TEOPUU BEPOATHOCTEN. bonbIIoe 3HAYEHNE UMEIOT MPAKTUYECKHUE 3aJaHUs], B YACTHOCTH
OTBITHI C KIIACCUYECKUMH BEPOSITHOCTHBIMU MOJEIISIMHU.

[ToHsiTHE BEPOATHOCTH BBOJIUTCS KaK Mepa MpaBAOMoa00Us CITy4aifHOTO COOBITHSI.
[Ipu uzyueHun y4eObHOro Kypca oOydaronifecs: 3HaKOMSITCSL C IPOCTEHIITUMU METOJaMuU
BBIYMCIICHUSI BEPOSITHOCTEH B CIIy4alHBIX DJKCIEPUMEHTaX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMUA HMCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJSIONIMMU CTaBUTh U
pemath 0ojee CloXHBIC 3aaun. B yueOHbBINH Kypc BXOAST HadaJbHbIE MPECTABICHUS
O CJIy4allHbIX BEJIUYMHAX U UX YUCIIOBBIX XapaKTEePUCTHKAX.

B pamkax yueOHOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO OOyYarOIIMXCs
C MHOXKE€CTBAaMHM M OCHOBHBIMU OIEpAlMsIMUA HaJ MHOXECTBaMHU, pacCMaTpUBAIOTCS
MpUMEpbl TPUMEHEHUs] NJI1 pElIeHUs 3aJad, a TakKe MHCIOJb30BaHUS B JPYTHX
MaTeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 xnaccax uzy4aetcst yueOHbIN Kypc «BeposSTHOCTB M CTaTUCTHKAY, B KOTOPHIM
BXOAAT paszaensl: «lIpencraBieHue JaHHBIX M ONUCATEIbHAs  CTATUCTHUKA,
«BepogaTHOCThY, «DNeMeHThl KOMOMHATOPUKNY, «BBe/leHne B TEOPUIO IrpadoBy.

OOmiee 4MCIIO 4YacoB, PEKOMEHJOBAHHBIX HJisi M3y4eHHs] y4eOHOro Kypca
«BeposiTHOCTh U cTaTucTUKa», — 102 4daca: B 7 knacce — 34 yaca (1 yac B Hemelno),
B 8 kiacce — 34 yaca (1 gac B Heaeno), B 9 knacce — 34 yaca (1 gac B HeeMIO).

COAEPXAHUE OBYYEHUA
7 KIIACC

[IpeacraBnenrie AaHHBIX B BHAE TaONMI], AMarpamMm, rpadukoB. 3amnojgHEHHE
Ta0IUL], YTEHHE W MOCTPOCHHE JUarpaMM (CTOJOMKOBBIX (CTONOYATHIX) U KPYTrOBBIX).
Urenne rpadukoB peanbHBIX MpolieccoB. M3Bneuenne nHpopmanumu U3 auarpamMm U
Ta0JIMIL, UCTIOIB30BAHUE U UHTEPIPETALUS JAHHBIX.

OnucarenpHasi CTAaTUCTUKA: CpelHee apupMeTHyecKkoe, MeAuaHa, pa3Mmax,
HanOoJIbllIee U HAUMEHbLIEE 3HAYeHHSI HA0Opa YUCIOBBIX TaHHbIX. [[prMepbl ciiydaiiHON
M3MEHUYMBOCTH.

CrnydaliHBIN SKCTIEPUMEHT (OTBIT) U clydaiiHOe coObITHE. BeposTHOCTH U yacToTa.
Poib ManoBepoOsSITHBIX U PAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOJIE U B OOIIECTBE.
MoHeTa 1 UrpajibHasi KOCTb B TEOPUU BEPOSITHOCTEN.

I'pa¢, BepumnHa, pedpo. Crenens BepmnHbl. Yucno pédep U cymmapHasi CTEIEHb
BepiuH. [Ipencrasnenne o cBsi3Hoctu rpada. Llenu u uukisl. [lytu B rpadax. O6xox
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rpacda (3isiepoB nyTh). IIpeacraBienue 06 opueHTUpOBaHHOM Tpade. Pemienue 3amau
C TIOMOIILI0 TPadoB.

8 KJIACC

[IpencraBneHue JaHHBIX B BUE TaOIuIl, JUarpamm, rpadukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOKECTBO. Onepaluy HaJi MHOKECTBaAMHU:
oObeIMHEHUE, NepecedeHne, NonoiaHeHue. CBOMCTBa onepauuid HaJ MHOKECTBAMU:
IIEPEMECTUTENBHOE, COYETATEIIBHOE, PACIIPENEIIUTENIBHOE, BKIOUEHUs. Vcnonb3oBanne
rpaduyecKoro MpeACTaBICHUS MHOXKECTB JUIS ONHMCAHUSA pPEaJbHBIX IPOILIECCOB H
SIBJICHUM, ITPY PEILICHUN 33]1a4.

N3mepenue paccenBaHus JAaHHBIX. Jlucrepcuss M CTaHOAPTHOE OTKJIOHEHME
YHCJIOBBIX HA0OPOB. JlnarpamMma paccenBaHus.

DnemMeHTapHbIe COOBITUS ciydaiiHOro omnbiTa. CiayyaiiHble coObITHS. BeposiTHOCTH
coObITHI. ONBITBI C PAaBHOBO3MOXHBIMH 3JEMEHTApHBIMUA COOBITHSAMU. CiydailHbIi
BbIOOP. CBSA3b MEXIy MaJOBEPOATHBIMH M NPAKTHUUECKU JTOCTOBEPHBIMU COOBITHUSIMU
B IIPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBOMCTBa JE€PEBBEB: €AMHCTBEHHOCTh IIyTH, CYLIECTBOBAHHE BHUCSYEU
BEPUIMHBI, CBSI3b MEXKJYy YHMCIOM BEpIIMH M 4HciioM pedep. IIpaBuio yMHOXKEHUS.
Pemenue 3anay ¢ nomousio rpagos.

[IpotuBomnosnoxueie coobiTud. uarpamma Diiniepa. OObEAMHEHUE U TIEPECEUCHHE
coObiTnii. HecoBmecTtHble coObiTus. DopMylia CHOKEHUS BEpPOSTHOCTEH. Y cCiIoBHas
BeposiTHOCTh. [IpaBunmo ymHoxenusi. HesaBucumbie coOwitusi. IlpencraBnenue
DKCIIEPUMEHTa B BHJAE JepeBa. PemeHue 3agad Ha HAxXO0XKICHUE BEPOATHOCTEU
C IOMOIIIBIO JIEPEBA CIYYANHOTO AKCIEPUMEHTA, JUarpamm JDiliiepa.

9 KJIACC

[IpencraBienne MaHHBIX B BUJE TaOJUIl, auarpamm, rpadukoB, UHTEPHpPETALIUS
JNaHHbIX. UTeHue U mocTpoeHue Tabaull, AMarpaMmm, rpaduKoB MO peaibHbIM JaHHBIM.

[lepectanoBku u daktopuan. CodeTaHwss W YUCIO couyeTaHUM. TpeyrobHUK
[Tackans. Pemienue 3a1au ¢ UCMOIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BeposATHOCTh. CrydaliHBIH BBIOOP TOYKHM U3  (PUTYpHI
Ha MJIOCKOCTHU, U3 OTPE3KA U U3 YT OKPYKHOCTH.

UcnbiTanune. Ycnex u Heyaaua. Cepusi ucnblTaHuil 10 miepBoro ycmnexa. Cepust
ucneiTanuii bepuymiu. BeposarHocTu coObITHII B cepun UcnibiTaHui bepHyu.

CnyyailHas BelIMYMHA W pacOpelelieHHe BepoATHOCTe. MaremaTuyeckoe
oxuaanue u aucrnepcus. [Ipumepbl MaTEMAaTUYECKOTO OKUIAHUSA KAK TEOPETUUYECKOTO
CPEIHEr0 3HAYCHUS BEJINYMHBI. MaTeMaTUYECKOE OXKUIAHUE U JUCIIEPCUS CIy4YanHOU
BEJIMYMHBI «YHUCJIO YCTIEXOB B CEPUU UCTIBITAHUN bepHYIm.

[TonsiTue o 3axKoHe OoMbIIUX YKcell. M3MepeHre BEpoATHOCTEN ¢ TOMOIIBIO YaCTOT.
Ponb 1 3HaueHne 3aKoHa OOJIBIIMX YKCEN B IPUPOJIE U OOILIECTBE.
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HPEAMETHBIE PE3YJIbTATBI

[IpenMeTHBIE pe3yibTaTBl OCBOCHHUS TMPOTPAMMBI Y4EOHOTO Kypca K KOHILY
oOyueHus B 7 KJacce:

Yurate wuHpOpManMIO, NPEACTABICHHYI0 B TalOiuIax, Ha Jguarpammax,
MPE/ICTaBIIATh JAHHbIE B BUJIE TAOJHUI, CTPOUTH AUArpaMMBbl (CTOJIOUKOBBIE (CTOTIOUYATHIE)
Y KPYTOBBIE) [10 MacCCUBAaM 3HAUYCHUH.

OnuceIBaTh M UHTEPIIPETUPOBATH PEAJIBHBIE YNCIIOBBIE JAHHBIC, NIPEACTABICHHBIC
B Ta0JIMIIax, HA AUarpaMmax, rpadukax.

Hcrnons30BatTh 111 ONMCAaHUS JAHHBIX CTATUCTHYECKUE XapaKTEPUCTUKU: CpEIHEe
apupMeTnyecKoe, MeIMaHa, HanboJIbIIee U HAUMEHbIIEE 3HAYEHUS, pa3Max.

HNMeTb nipesicTaBiIeHrE O CIIy4aiiHO N3MEHYMBOCTH HAa IPUMEPAX LIEH, (PU3UUECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX [AHHBIX, UMETh IPEJCTaBICHUE O CTATUCTHYECKOU
YCTONYUBOCTH.

[IpeameTHBIC pE3yabTAaThl OCBOCHHUS TMPOTPAMMBlI YYEOHOrOo Kypca K KOHITY
oOyueHus B 8 kiacce:

N3BnekaTs u mpeoOpa3oBbIBaTh MH(POPMALINIO, MPEICTABICHHYIO B BHUJIE TaOIUII,
auarpamm, TpauKoB, MPEJICTABIATh JaHHBIE B BHJIE TaOJMII, JUarpamMM, IpauKoB.

OnuceIBaTh TaHHBIE C MOMOIIBIO CTATUCTUYECKUX NTOKA3ATENEN: CPEAHUX 3HAUEHUI
1 Mep pacceuBaHus (pa3max, TUCIIEPCUs U CTaHIAPTHOE OTKJIOHEHUE).

HaxonuTh 9acTOTHI YHCIOBBIX 3HAYEHHUH M YaCTOTHI COOBITHH, B TOM 4YHCIIE
110 pe3yybTaTaM U3MEPEHUN U HAOIIOICHUH.

Haxonuth BEpOSTHOCTH CIIy4ailHBIX COOBITHM B OIBITaX, 3Has BEPOATHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIC B OIBITAX C PABHOBO3MOYKHBIMH JIECMEHTAPHBIMHU
COOBITHUSIMH.

Ucnonb3oBaTth rpaduueckue MOJENU: JIEPEeBO CIYy4alHOTo HSKCIEPUMEHTA,
JIarpaMmsbl Disiepa, YucioBas npsimas.

OnepupoBaTh MOHSATUSIMU: MHOXECTBO, MOAMHO>KECTBO, BBINOJHSITH OIEpalu
HaJl MHOXKECTBaMU: 00bEIMHEHUE, TIepeceUeHe, JOMOJHCHHE, ITEPEUNCIIATh dJIEMCHTHI
MHOXECTB, MPUMEHATh CBOMCTBA MHOKECTB.

Hcnonp3oBath Trpaduueckoe MPEACTABICHHE MHOXECTB U CBSI3€H MEXIy HHUMH
JUIs. OTIMCAHMs MPOLECCOB U SIBJIEHUN, B TOM YHWCIIC NPU PELICHUM 331a4 U3 JIPYyTUX
y4eOHBIX MPEIMETOB U KYPCOB.

[IpeameTHBIC pE3yabTaThl OCBOCHUS TMPOrPaMMbl YYEOHOTO Kypca K KOHILY
oOyueHus B 9 KJacce:

N3Bnekate u mpeoOpa3oBbIBaTh WH(OpPMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
UCTOYHUKAX B BHJE TaOJHWIl, quUarpamm, TrpaduKoB, MPEACTaBIATh JaHHBIE B BUJC
Ta0NuIl, TUarpamMm, rpauKoB.
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Pemate  3amaun  OpraHuM30OBaHHBIM ~ NEpPeOOPOM  BAPUAHTOB, a  TaKXKe
C CTIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI M METOIOB.

Hcnonp30BaTh onucaTeabHbIe XapAKTEPUCTUKU 111 MAaCCUBOB YUCJIOBBIX JaHHBIX,
B TOM YHCJIE€ CPEAHUE 3HAUCHUS U MEPhI pACCECUBAHMSL.

Haxomuth 9acTOTHl 3HAYEHWH W YaCTOTHI COOBITHSA, B TOM YHCIIC TOJIB3YSCh
pe3yabTaTaMu IPOBEAEHHBIX U3MEPEHUM 1 HAOIIOACHUH.

Haxonuth BeposSTHOCTH CIy4alWHBIX COOBITHI B M3yYCHHBIX OMBITAX, B TOM YHCIIC
B OMBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU, B CEpPUSIX HCIBITAaHUN
110 TIEPBOTO yCIeXa, B CEPUSAX UCTIbITaHUK bepHym.

HNmMeTh mpeAcTaBICHUE O CIIyYalHOW BEJIMYMHE U O PACIIPEACICHUN BEPOATHOCTEM.

Nmeth mpencraBieHWE O 3aKOHE OOJIBIIMX YHCENT Kak O MPOSIBICHUU
3aKOHOMEPHOCTH B CJIy4YalHOM HM3MEHUMBOCTH M O POJIA 3aKOHA OOJIBIIMX YHUCEN
B IIPUPOJIE U OOIIIECTRE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue pazaena |Komnuectso OcHOBHOE coJIep>KaHKe OCHOBHBIC BUIBI ACATEIHHOCTA 00YJAIOIINXCS
(Temsl) Kypca 4acoB
[IpencraBneHne JaHHBIX 7 [IpencraBneHne JaHHBIX OcBauBaTthb crOCOOBI NPEICTABICHUS

B Tabnunax. [Ipakruueckue
BBIYMCJICHUS 110 TaOJIMYHBIM
na"aeIM. M3Biieuenne n
HHTEpIIpeTanus TaOJIMIHBIX
nanHbiX. [Ipaktuaeckas
pabota «Tabmuib.
['pacnueckoe
MIPECTaBICHNUE TaHHBIX

B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
nuarpamMm. UrteHue u
MOCTPOCHUE AUATPAMM.
[Tpumepsl neMorpaduueckux
JMarpaMm.

[IpakTruueckas pabora
«JlmarpaMmbI»

CTATUCTHYECCKUX JAHHBIX U YHCIOBBIX MAaCCBOB
C TIOMOIIIBIO TAOJUI] ¥ TUArPaMM C UCTIOJIE30BaHUEM
aKTyaJTbHBIX U BXXHBIX JAaHHBIX (JIeMorpadudeckue
JTAaHHBIE, TPOU3BOJICTBO MPOMBIIILIICHHON U
CEJIBCKOXO3SIMCTBEHHOM MPOYKIIUU, OOIIECTBEHHBIC
U IPUPOHBIC SBIICHUSA).

N3yuaTh MeToabl paboThl ¢ TAOTUYHBIMU U
rpagUIECKUMU TIPEACTABICHUSIMU TaHHBIX

C TIOMOIIIEI0 IIU(PPOBBIX PECYPCOB B X0JI€
MPAKTUYECKUX PadOT

OnucaresapHasg CTAaTUCTUKA

Yucnossie HaOophl. CpenHee
apudmernueckoe.
Menuana yuciaoBoro Habopa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOp, Mepa
LEHTPaJIbHON TeHAEHIMHU (Mepa LIEHTpa), B TOM YHUCIIe
cpeaHee apudmMeTHIECKOe, MeIMaHa.
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Y CcTONUMBOCTH MEIMAHLI.
[IpakTudeckas padota
«CpenHue 3HaUCHUS.
HauGonpliee 1 HauMeHbIIIEe

3HAYCHUS YUCIIOBOTO HAabopa.

Pasmax

OnuceIBaTh CTATUCTUYECKUE TAHHBIE C TOMOIIBIO
cpenHero apuMeTn4eckoro U Meauansl. Pemars
3aJaunl.

HM3yuyars CBOMCTBA CPEIHUX, B TOM YHCIIE

C TIOMOIIIBIO IU(PPOBBIX PECYpPCOB, B XOJI€
PaKTHYECKUX padoT.

OcBauBaTh NOHATHA: HaUOOJIbIIIEE U HAUMEHbILIEE
3HAYEHHS YMCIOBOTO MacCUBa, pa3Max.

PemaTp 3agaum Ha BBIOOp crioco0a onmUcCaHus
JAHHBIX B COOTBETCTBUU C MPUPOJION TaHHBIX U
LEJISIMU UCCIIEI0OBAHUS

CiyyaliHasi U3BMEHYMBOCTD

CiyyaiiHast ”3BMEHYHUBOCTh
(mpumepsr). Yactora
3HAYEHHI B MACCHBE
JNaHHbIX. [ pynmnupoBka.
I'mcrorpammel.
[Ipaktrueckas padboTa
«CnyyaliHast ”BMEHYUBOCTB)

OcBauBaTh NOHATHS: YACTOTA 3HAYCHU B MaCCUBE
JAHHBIX, TPYNIIUPOBKA JIaHHBIX, THCTOTPaMMa.
CTpouTth 1 aHAJN3UPOBATH TUCTOTPAMMBI,
NOAOUPATH MMOIXOIAIINN 1IAr TPYHIITHPOBKHU.
OcBauBaTthb rpaguueckue npeAcTaBICHUs Pa3HbIX
BHJIOB CIIy4YailHOM U3MEHYMBOCTH, B TOM YHCIIE

C MOMOIIBIO IU(GPOBBIX PECYPCOB, B XOJI€
MPAKTUIECKON pabOTHI

Brenenue B Teoputo rpados

['pad, Bepmmna, pedpo.
IIpencrasienue 3amaun

c moMo1Ieto rpada. CteneHp
(BaJIEHTHOCTH) BEPIIUHBI.
Yucno pédep u cymmapHas
cTerneHb BepiuH. Lens u

OcBauBathb noHsiTUSA: Tpad, BepirHa rpada, pedpo
rpada, cTerneHb (BAJICHTHOCTh BEPIIIMHBI), IIETTh U
UK.

OcBauBaTh NOHSITHSA: ITYTh B rpade, SUIEpOB NyTh,
o0xon rpada, oOpueHTUPOBaHHBIN Tpad.

Pemiath 3a1a41 Ha TOMCK CYMMBI CTEIIEHEN BEPILINUH
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nuki. [Tyts B rpade.
[IpencragieHue 0 CBA3HOCTH
rpada. O6xon rpada
(1JIepOB MyTh).
IIpencrasienue

00 OpUEHTUPOBAHHBIX

rpadax

rpacda, Ha mouck o6xo/a rpada, Ha MOUCK IMyTei

B OPMEHTHPOBAHHBIX rpadax.

OcBauBaTh cOCOOBI NIPEICTABICHUS 3a/1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOSITHOCTEH, IPYTUX
IPEIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE IeTH, (YHKIIMOHATLHBIC
COOTBETCTBUS) Ha IpUMeEpax

BeposATHOCTh 1 yacToTa
CIIy4aifHOTO COOBITHUS

CityyaliHbIN OTIBIT U
CIIy4yaiiHO€ COOBITHE.
BeposiTHOCTB 1 yacToTa
coObITUs. Posb
MaJIOBEPOSITHBIX U
MPaKTUYECKU IOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B 0oO1IecTBe. MOHeTa U
UrpaibHas KOCTh B TEOPUU
BEPOSATHOCTEM.
[Ipaktrueckas padora
«YacToTa BeIMaieHHsI OpIay»

OcBauBaTh NOHATHUS: CIIyYalHBIN OIBIT U
cllydaiiHOe COOBITHE, MAJIOBEPOSTHOE U TPAKTUUECKH
JIOCTOBEPHOE COOBITHE.

N3yyaTh 3Ha4UMOCTbh MAJIOBEPOSATHBIX COOBITHIA

B IIPUPOJIE U OOIIECTBE HA BaXKHBIX MTPUMEpax
(aBapuM, HECHACTHBIE CITy4Yau, 3alIUTa IEPCOHATILHON
uH(popMaiim, nepenayda JaHHbIX ).

H3y4ars posib KIIACCUYECKUX BEPOSATHOCTHBIX
Mojienelt (MOHeTa, UTpajbHasi KOCTh) B TECOPUU
BEPOSITHOCTEM.

Hao0roaaTh U M3y4aTh 4acTOTY COOBITHI B TPOCTHIX
AKCIIEPUMEHTAaxX, B TOM YHUCJIE C MOMOIIbIO HU(POBBIX
PECYPCOB, B X0/I€ MPAKTUYECKOMN pabOThI

O06o0011eHue,
CUCTEMATH3aUs 3HAHUU

IIpencraBneHue TaHHBIX.
OnucarenabHas CTaTUCTHKA.
BeposATtHOCTS CitydaliHOTO
COOBITHS

IMoBTOPATH N3YYEHHOE U BHICTPAUBATDH CUCTEMY
3HAHUM.

PemaTh 3agaum Ha NpeCTaBICHUE U ONMCAHUE
JAHHBIX C TOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.
OO0cyxnaTh npuMepbI CIYYAHBIX COOBITHI,
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MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIIy4ailHBIX COOBITHI, X POJIM B IPUPOJIE U KU3ZHU
YeJioBeKa

OBILEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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8 KVIACC

HaunmenoBanue pazaena |KonuuectBo OcHoBHOE coJiep>KaHue OcHOBHBIE BUJIBI IEATEILHOCTH O0YHAIOIIUXCS
(TemnI) Kypca 4JacoB
[ToBTOpEeHME Kypca 4 [IpencraBicHue TaHHBIX. IToBTOPSATH N3YYCHHOE U BHICTPAMBATH CUCTEMY

7 xJj1acca

OrnucarenbHast CTaTUCTHKA.
CiyuaiiHasi ©3MEHYMBOCTb.

Cpennue yncioBoro Habopa.

Cnydaitnbie COOBITHS.
BeposTHOCTH 1 4aCTOTBHI.
Kiaccnueckue monenu
TEOPUU BEPOSTHOCTEN:
MOHETA ¥ UTPAJIbHASL KOCTh

3HAHUM.

PemaTe 3agqaum Ha NpECTAaBICHUE U ONMCAHKE
JTAHHBIX C TOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
PemaTh 3a1a4un Ha Tpe/ICTABICHHUE TPYIITUPOBAHHBIX
JAHHBIX Y OMMCAHUE CIIyYalHOW N3MEHYMBOCTH.
PemaTe 3agaum Ha ONpEACIICHUE YaCTOTHI
CJIy4allHbIX COOBITHI, 00CYKI€HUE PUMEPOB
CIIy4ailHbIX COOBITUI, MAJIOBEPOSITHBIX U
NPAKTUYECKH JTOCTOBEPHBIX CIy4YailHBIX COOBITHM, NX
POJIM B IPUPOJIE U JKU3HU YETIOBEKA

OnucarespHasg CTAaTUCTHKA.
PaccenBanne maHHBIX

Otkionenus. lucnepcus
YUCJIOBOTO Habopa.
CranaapTHOE OTKJIOHEHUE
YUCJIOBOTO Habopa.
Jnarpammebl paccenBaHus

OcBauBaTh NOHATHS: JUCIICPCHUA U CTAHIAPTHOC
OTKJIOHCHHEC, UCITIOJIB30BATb OTHU XapPAKTCPHUCTUKHU
JJIS1 OITMCaHHWA paCCCUBAHUA JaHHBIX.

BI)II[BI/IFaTb THNOTE3hI 00 OTCYTCTBHUHU HUJIN HAJITNIHNH
CBA3H 110 AarpaMmam paCCCrBaHMs.

CTpOI/ITI) AuarpaMMbl paCCCBaHUA 110 UMCIOIIUMCS
JaHHBIM, B TOM YHUCJIC C TIOMOIIBIO KOMIIBIOTCpA
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MuoxecTBa

MHO0kecTBO, TOAMHOMKECTBO.
Onepaiuu Haj
MHO>KECTBAMHU:
o0beIMHEHNE, IEpeceUeHue,
JIOTIOJIHEHHE.

CaoiicTBa onepanuit

HaJ MHOXXECTBAMM:
NEPEMECTUTEBHOE,
COYETaTeNbHOE,
pacrpenenuTenbHOe,
BKITIOYCHUS.

['pacmueckoe
IpEJICTaBIICHUE

MHOKECTB

OcBauBaTh NOHATHS: MHOKECTBO, JIEMEHT
MHO>K€ECTBA, [I0JIMHOKECTBO.

BoInoJHATH onepanyMu HaJ MHOKECTBAMU:
oObeIMHEHNE, IEpEeceUeHre, T0NOTHEHHE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COUYETATEIbHOE, PACIPEAEIUTENBHOE, BKIFOUCHMUS.
Hcnonb3oBath rpadguueckoe npeacTaBieHue
MHOYKECTB IPH ONKMCAHUU PEATBHBIX IPOLECCOB U
ABJICHUM, IPH PEILICHUH 33]1a4 U3 JPYTUX yYeOHBIX
IIPEAMETOB U KYpCOB

BeposATHOCTH CitydaiiHOTO
COOBITHUS

DneMeHTapHbIE COOBITHS.
Crydaitabie COOBITHS.
braronpustcTByromme
AJIEMEHTApPHbBIE COOBITHSI.
BepositHOCTH COOBITHH.
OMnBITHI C PABHOBO3MOXHBIMHU
AJIIEMEHTAPHBIMU COOBITHUSIMH.
Crnyualinbiii BEIOOD.
[Ipaktrueckas pabora
«OnbIThI

C pPaBHOBO3MO>KHBIMU

OcBauBaTh NOHSATHUS: DJIEMEHTAPHOE COOBITHE,
CITy4aiiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONpUSATCTBYIONIUX AJIEMEHTAPHBIX COOBITU,
PABHOBO3MOXKHBIE DJIEMEHTAPHBIE COOBITHSI.
Pemarh 3aga4u Ha BEIYMCIICHHUE BEPOSITHOCTEN

COOBITHH 110 BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITUIA

CIIy4alHOTO OIIBITA.

Pemars 3a1aum Ha BBIYKCIIEHUE BEPOATHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITHUSIMH, B TOM YHCIIC

C IIOMOIIBIO KOMITBIOTEPA.
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DJICMEHTaPHBIMU
COOBITUAMI)

IIpoBoaAMTH U U3y4YaTh ONBITHI

C PaBHOBO3MOKHBIMH JJIECMEHTAPHBIMU COOBITUSMHU
(C UICTIOJIB30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIENE) B X0/1€ MPaKTUYECKON padOThI

Brenenue B Teopuio rpados

Hepeso. CBoiicTBa aepeBa:
€IUHCTBEHHOCTh IyTH,
CYIIECTBOBAHUE BUCSIYECH
BEPILUHBI, CBSI3b MEX]TY
YUCJIOM BEPIINH U YUCIOM
pe&o6ep. [TpaBuiio yMHOXKEHUS

OcBauBaTh NOHATHA: JIEPEBO Kak rpad O6e3 nukia,
BHCsYas BeplunHa (JIUCT), BETBb J€PEBA, MYTh

B JIEPEBE, AUAMETP JIepeEBa.

N3yuaTh cBOMCTBA AepeBa: CYLIECTBOBAHNUE BUCAUYECH
BEPUIMHBI, EUHCTBEHHOCTh IIyTH MEXKIY IBYMS
BEpPUIMHAMHU, CBSI3b MEX]1y YUCIIOM BEPUIMH U YUCIOM
peoep.

Pemiats 3a1a4M Ha TOMCK U NIEPEYUCIIEHUE Ty TEU

B JIepeBe, OIpeIeTICHUE YUCIa BEPIIUH WK pEdep

B JIepeBe, 00X01 OMHAPHOTO JIepeBa, B TOM YHUCIIE

C IPUMEHEHUEM MPABUIIA YMHOKECHHUS

Crny4daitHble COOBITUS

[IpoTHBOMOJIOKHOE COOBITHE.
Juarpamma Ounepa.
OObenMHEeHNE U TIepeceueHre
coosiTuil. HecoBMecTHbIC
coObITusi. @opMmyiia
CJI0KEHUSI BEPOATHOCTEM.
[IpaBuiiO0 ymMHOXKEHUSA
BEPOSTHOCTEU. Y CIIOBHAS
BEPOSTHOCTh. He3zaBucumbIie

OcBauBaTh NOHSATHUS: B3AUMHO TPOTUBOMOJIOKHBIE
COOBITHSI, OTIEpallU HAJl COOBITUSMU, 00bETMHEHNE U
nepecevyeHne CoObITUl, AuarpaMmma Jitsiepa
(Diinepa—BeHHa), COBMECTHBIE U1 HECOBMECTHBIC
COOBITHSL.

N3yuyaTh TeopeMbl 0 BEPOITHOCTH 00BETUHEHNUS
JBYX COOBITHH ((POPMYJIBI CIOKEHUS BEPOSITHOCTEN ).
Pemartn 3a1a4u, B TOM 4KCJI€ TEKCTOBBIC 334U

Ha OTmpeJielieHIe BEPOATHOCTENH OO0 BEIMHEHUS U
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coOprtus. [Ipencrabienue
CIIy9aifHOTO PKCIIEPHMEHTA
B BUJIC JIepeBa

MEPECEUCHUSI COOBITHI C TTOMOIIBIO YACIIOBOM
npsMoii, Auarpamm Disepa, GopMyIIbl CIIOKEHUS
BEPOSITHOCTEM.

OcBauBaThb NOHATHS: IPABUIIO YMHOKECHHS
BEPOSATHOCTEMN, YCIIOBHAS! BEPOATHOCTh, HE3ABUCHMBbIE
COOBITHSI IEPEBO CIYYANHOTO OMBITA.

N3yuaTsh cBoiicTBa (OnpenesieHrs) He3aBUCUMbIX
COOBITHH.

PemiaTh 3a1a4um Ha ONpeICIICHUE U UCITOIb30BAHHUE
HE3aBUCUMBIX COOBITUH.

PemiaTs 3a1a4M Ha HOUCK BEPOSTHOCTEMN, B TOM
YHUCJIC YCIOBHBIX, C HCTIOJIb30BAHUEM JEPEBA
CJIy4alHOI'O OIIbITa

O0o0011eHue,
CUCTEMATH3AIIU 3HAHUU

IIpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
['padwi. BeposTHOCTH
CITy4aliHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKU

IToBTOPATH H3yUYEHHOE U BHICTPANUBATH CUCTEMY
3HAHWM.

PemiaThb 3aga4m Ha IPEACTABJIEHNUE U OTIMCAHUE
JTAHHBIX C TTOMOIIbIO U3YYEHHBIX XapaKTEPUCTUK.
Pemarts 3agaun ¢ npuMeHeHueM rpados.

PemiaTh 3aga4m Ha HAX0XKAEHUE BEPOSATHOCTH
CIIy4aliHOTO COOBITHS 110 BEPOSATHOCTSIM
AJIEMEHTAPHBIX COOBITHUI, B TOM YHUCJIE B OIBITAX

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHUSMHU.
Pemarp 3aga4u Ha HAX0KIACHUE BEPOATHOCTEU
00bETMHEHUS U TIEPECCUCHUS COOBITHIA, B TOM UHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM rpadyuuecKux
IIPEACTABICHUN U IepeBa CIIy4alHOIO OIIbITA.
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PemaTh 3a1a4u Ha IEpEUNCIICHIE KOMOWHAITAN
(4Kciia mepecTaHoBOK, YUCIIa COUECTAHUI),

Ha HaXx0JICHUE BEPOSTHOCTEH COOBITHM C
MpUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIE

C UCTIO0JIb30BaHUEM TpeyrojbHuka [lackans

OBILIEE KOJIMYECTBO
YACOB I10 ITPOI PAMME

34
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9 KJIACC

Omnepanuu HaJ COOBITUSIMHU.
HezaBucumocTs COOBITHIA

HaumenoBanue paznena |KoiaudecTBo OcHOBHOE cojiepKaHNE OCHOBHBIE BUJIBI ICSITEIHHOCTH O0yYarOIINXCSI
(TemnbI) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBnenne TaHHBIX. IMoBTOPSATH N3YYECHHOE U BHICTPAMBATH CHCTEMY
& Ki1acca OnucarenpHas CTaTUCTHUKA. 3HAHUWI.

PemiaTes 3a1a4m Ha IpeICTaBICHUE U ONMCAHUE
JTaHHBIX.

Pemiate 3aga4u Ha HAXO0XKJACHUE BEPOSATHOCTEN
0oOBEIMHEHUS U TIepeceYeHUs! COOBITHIA, B TOM YHCIIE
HE3aBUCHUMBIX, C UCIOJIL30BaHUEM IpadUuecKux
IIPEJICTABIICHUM U JepeBa CIIy4alHOTO OIbITA.
PemaTh 3a1a4u Ha iepeynCiIeHre KOMOMHAIIUN
(4ncna mepecTaHOBOK, YUCia COYETaHU ),

Ha HaXO0XKJICHUE BEPOSITHOCTEH COOBITHI

C MPUMEHEHNEM KOMOMHATOPUKHU, B TOM YUCTIE

C UCIOJIb30BaHUEM TpeyrojbHuka [lackans

DneMeHThl KOMOMHATOPUKHU

IIepecTtanoBku. @akropua.

CoueraHus ¥ 4UCIIO
coyeTaHuil. TpeyrojapHUK
ITackains. IlpakTuueckas
pabota «Beruncienue
BEPOSITHOCTEN

C UCIOJIb30BaHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOXEHUS, YIOPsA0UeHHas apa, TPOHKa 00bEKTOB,
nepecTaHoBKa, (akTopuai Yucia, CoueTaHue, YUCIIo
COYETaHMUM, TpeyrojabHUK [lackans.

Pemate 3a1a4ym Ha [epevnCIICHUE YIIOPSAIOYECHHBIX
rap, TpOeK, [IEPEYUCICHUE IIEPECTaHOBOK

Y COYETAHUM DJIEMEHTOB Pa3JINYHbIX MHOKECTB.
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KOMOHMHATOPHBIX (PYHKIIHIA Pemiars 321241 Ha IPUMEHEHUE YNCIIA COUETAHUMN
AJIEKTPOHHBIX TAOIUID) B alireOpe (COKpaméHHOe YMHOKEHHUE, OMHOM
HrroToHa).

Pemarsb, npuMeHsisi KOMOMHATOPHUKY, 3a7a41

Ha BBIYKCIICHUE BEPOSITHOCTEH, B TOM YHKCIIE C TOMOIIIBIO
ANIEKTPOHHBIX TA0IHI] B XOA€ MPAKTUYECKOU padOThI

['eomeTpryeckas 4 ['eomerprueckas OcBauBaTh NOHATHE T€OMETPUYECKON BEPOSTHOCTH.
BEPOSITHOCTD BEpOATHOCTh. CiTyyaliHbIN Pemats 3a1a4u Ha HAXOKIECHNUE BEPOSTHOCTEN
BBIOOP TOUYKH U3 QUTYPHI B ONBITAX, MPEJICTABUMBIX KaK BHIOOpP TOUEK
Ha IUIOCKOCTH, U3 OTPE3Ka, 13 MHOTOYT'OJIbHUKA, KPyra, OTPE3Ka WIH JyTH
U3 1yI'¥ OKPY>KHOCTH OKPY’KHOCTH, YACIIOBOT'O IIPOMEKYTKA
WcnbiTanus beprymm 6 HcnbiTanue. Ycnex u OcBauBaTh NOHATHA: HUCTIBITAHUE, DIIEMEHTAPHOE
Heynada. Ceprs UCTIBITAaHUA cOOBITHE B UCIIBITAHUM (yCHEX U HEyAauda), Cepust
J10 TIEPBOTO ycrexa. UCIIBITAHUM, HACTYIUICHUE IIEPBOTO yclexa
Ucneitanus beprymnu. (Heynaum), cepust ucnsiTanuii bepuymu.
BepostHOCTH COOBITHI Pemarh 3aga4u Ha HAXO0XKJICHUE BEPOSATHOCTEMN
B CEPUU UCHBITAHUU COOBITHH B CEpUU UCTIBITAHUH JIO TIEPBOTO yCIexa,
bepnymm. [Tpaktnueckas B TOM YHCJIE C IPUMEHEHUEM (POPMYJIIbI CyMMBI
pabora «/cnpiTanus r€OMETPUUECKOU MPOrPECCHH.
bepnrynm» Pemiate 3aga4u Ha HAX0XKIECHUE BEPOATHOCTEN

AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHHMA
bepHyium, Ha HAXOXKIEHUE BEPOSITHOCTH
ONPENEIIEHHOTO YUCIIA YCIIEXOB B CEPUU UCIIBITAHUI
bepuymn.

HN3yuaTh B X0/1€¢ NPAKTHYECKOiIl padoThlI,
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B TOM YHCJIE C TOMOILBIO HU(POBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUH UCTIBITAHUIN
beprymm

Cnyualinas BeJIMYMHA

CrnydaiiHas BeTU4YMHA U
pacrpeneneHme
BEPOSITHOCTEM.
MartemaTHdeckoe 0KuJaHue
Y JUACTIEPCUs CIIyYalHON
BeJINYMHBL. [[puMepbl
MAaTEMATUYECKOTO OKUTAHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYCHUS
BEJINYMHBI.

[TonsiTue o 3aKoHE OOIBIINX
yucein. 3mepenue
BEPOSITHOCTEN C TOMOLIBIO
yacToT. [ [puMeHenue 3akoHa
OOJBIINX YUCE

OcBOUTH NOHATHA: CIIydaliHas BEJIMYNHA, 3HAUCHUE
CIIy4allHOW BEJIMYMHBI, PACIIPECIICHUE
BEPOSITHOCTEM.

HN3yuatsb 1 00CyKIaTh IPUMEPHI TUCKPETHBIX U
HEIPEPHIBHBIX CIyYalHBIX BEJIUUYMH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
VM3MEHYMBBIC BEJIMYUHBI, PACCMATPUBABIINAECS

B KypC€ CTAaTUCTUKH), MOJICTIbHBIX CIIy4alHbBIX
BEJINYMH, CBSI3aHHBIX CO CIIyYalHBIMH OIBITAMHU
(bpocaHue MOHETHI, UTPATBLHOMN KOCTH, CO CIIy4alHbIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHSA: MATEMATHYECKOE OXKUTAHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCUS] CIIyYaHON BEJIMYUHBI KaK
aHaJIor IMCIEPCUU YUCIOBOIO Habopa.

Pemarts 3a1a41 Ha BEIYMCIIEHUE MATEMATHYECKOTO
0KUJAHUS U JUCTIEPCUU JUCKPETHOU CIIy4YaliHON
BEJINYMHBI 110 3aTaHHOMY PaCIIPENEIEHUI0, B TOM
YuCJe 3a]1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESMH.

3HAKOMUTBHCS C MATEMAaTUYECKUM OKUAAHUEM U
JIUCTIEPCUEN HEKOTOPBIX PaCIpEICIICHUI, B TOM

YU CJIe PACIIPEACIICHUS CIIyYaiiHON BEJIMYNHbBI «YUCIIO0
YCIIEXOB» B CEpUH UCIIBITAaHUN bepHyIuin.
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N3y4aTth 4acTOTy COOBITHS B IIOBTOPSIOIITUXCS
CITy4alHBIX OMBITaX KaK CIy4ailHYIO BEIMUUHY.
3HAKOMHUTBCS C 3aKOHOM OOJIBIINX yucen (B popme
bepnysimn): mpu 60JBIIOM YUCIIE OMBITOB YaCTOTA
COOBITHA OJIM3KA K €r0 BEPOSTHOCTH.

Pematsh 3a1a4u Ha U3MEPEHHE BEPOSITHOCTEH

C MOMOIIIBI0 YacToT. O6Cy:KaaTh pojIb 3aKOHA
OOJIBIINX YHCEd B 000CHOBAHNUH YaCTOTHOI'O METOJIa
HU3MEPEHUS BEPOSATHOCTEH.

OO0cy:kaaTh 3aK0H OOJIBIITUX YHCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYUBOCTU B U3MEHYMBBIX
SIBJICHHSIX, POJIh 3aKOHA OOJIBIIMX YHUCEI B IPUPOJIE U
B JKHU3HHU YEJIOBEKa

O060011eH1E, KOHTPOIb 10 IIpencrasieHue JaHHBIX. IHoBTOPATH N3YyUYEHHOE U BHICTPAUBATH CUCTEMY
OmnucarenbHasi CTaTUCTHKA. 3HAHUMU.
BeposTHOCTH CilydaitHOTO PemiaTs 3a1a4m Ha IPE/ICTABICHUE U ONMCAHUE
COOBITHS. DIEMEHTHI JTAHHBIX.
KoMOuHaTopuku. Ciydaiinble | PemaTh 3aauM Ha HaXO0XICHUE BEPOSATHOCTEH
BEJIMYMHBI U PaCIpeIeIeHUs COOBITHIA, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOXHBIMH JJIEMEHTAPHBIMU COOBITUSIMU,
BEPOSTHOCTEU O0BEAMHEHUS U TIEPECCUCHUS
COOBITHH, BEIYUCIISTH BEPOSITHOCTH B OMBITAX
C CEpPUSMU CIIyYaNHbIX UCTIBITAHUN
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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