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@denepanibHas pabouasi mporpamMma Mo ydeOHOMy mpeamery «MaTemaThkay
(6a30BBIN ypoBeHb) (mpenmeTHass oOjacTh «MaremaTtuka U uH(OpMaTHKa») (danee
COOTBETCTBEHHO — IIporpamMmMa 1o MaTeMaTHKe, MaTeMaTHKa) BKIFOYACT MOSCHUTEIHHYIO
3alliCKy, COJep)KaHWe OOy4YeHUs, IJIAaHHPYEMbIE pPEe3ylbTaThl OCBOCHHS IMPOTPAMMBI
110 MaTeMaTHKE, TEeMAaTUIECKOE TIJIAHUPOBAHHUE.

MNOACHUTEJIBHAA 3AIITUCKA

[Iporpamma mo Maremaruke ajisi oOywaromuxcs 5-9 kiaccoB pazpaboTaHa
Ha ocHoBe PI'OC OOO. B mporpamme 1Mo MareMaTUKE YUYTEHbI WJEH U TOJOKEHUS
Konuenmuu pa3Butus MaTeMaTuueckoro oopazoanus B Poccutickoit denepaimm.

[IpeameToM MaTeMaTHKU SBISIOTCS (PYHIaMEHTAIIbHbIE CTPYKTYpPbI HAIIETO MUPa —
IPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHbIE OTHOWIEHUS (OT MPOCTEUIIHX,
YCBAaMBAEMbIX B HENOCPEJICTBEHHOM OIIBITE, 10 JAOCTATOYHO CIIOKHBIX, HEOOXOJMMBIX
JUTSl pa3BUTHS HAYYHBIX U MPUKIAAHBIX UAei). Maremarnueckue 3HaHus 00eCeYnBaroT
NOHUMAHUE NPHUHIMIIOB YCTPOMCTBA W MCIHOJIb30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE W HHTEPIPETALMI0 COLUAIBHOM, DJKOHOMUYECKOW, MOJIUTUYECKOU
uH(pOpMaIUK, aIOT BO3MOYKHOCThH BBINOJHATH PACUETHI U COCTABISATH AJITOPUTMBI,
HAXOJUTh U IPUMEHATH (POPMYJIbI, BIAJETh MIPAKTUUECKUMU IPUEMAMHU T€OMETPUUECKUX
U3MEPEHU M MOCTPOEHUM, YUTaTh MHPOpPMALIMIO, PEICTABICHHYIO B BHUJE TaOJIHIL,
qyarpaMM U rpa@uKoB, JKUTh B YCJIOBHUSX HEONPEACIEHHOCTH U TOHHMMATh
BEPOSITHOCTHBIN XapaKTep CIIy4alHbIX COOBITHH.

N3yuyenune maremMatuku QopMUpyeT y 0O0ydaroImMUXcsd MaTEMaTUYECKUN CTHIIb
MBIILIEHUS, TPOSBIISIFOIINIICS B ONPEAEIEHHBIX YMCTBEHHBIX HaBblkax. OOyuaromuecs
OCBaMBalOT TaKWE NPUEMBI U METOJbl MBIIUICHUS, KaK HWHAYKUUA M JEeTyKUHUS,
000011I€HHe U KOHKpETHU3alusl, aHallu3 U CUHTE3, KJacCU(UKaIUs U CUCTeMaTU3alus,
abctparupoBaHue U aHanorus. O0bEKThl MATEMAaTUYECKUX YMO3AKIIOUEHHUH, TpaBuiIa UxX

KOHCTPYMPOBAHHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKHUX MOCTPOEHUH, CIIOCOOCTBYIOT

BbIpabOTKe yMeHUs (POPMYIUPOBATh, 0OOCHOBBIBATH U JOKA3bIBATH CYKACHUS, TEM

CaMbIM Pa3BUBAIOT JIOTUYECKOE MbIlUIeHHEe. M3yueHrne MaTteMaTuku oOecreunBaeT
dbopMHpOBaHKE AITOPUTMUYECKON KOMIIOHEHTBI MBIIIUICHHUS] U BOCIIUTAHUE YMEHUI
NENUCTBOBAaTh MO 33JaHHBIM  aJIrOpPUTMaM, COBEPILIEHCTBOBATh W3BECTHBIE WU
KOHCTPYHUPOBATh HOBbIE. B mpoiiecce penienus 3aj1ady — 0OCHOBOW yueOHOM e TeTbHOCTH
Ha YpOKax MaTeMaTHUKH — pa3BUBAIOTCS TBOPYECKAs U MPUKIIAHAS CTOPOHBI MBILLIJICHUSI.
OO0yueHue MaTeMaTuKe Aa€T BO3MOKHOCTh Pa3BUBATh Y 00YYaIOIIUXCS TOUHYIO,
palMOHANBbHYI0O M MH()POPMATUBHYIO pe€yb, YMEHHUE OTOMpaTh HauboJiee MOIXOJSALINE

A3BIKOBBIE, CHMBOJINYECKHE, TpaUUECKre CPEACTBA JJI BhIPAKEHUS CYKJICHUN U
HaIJISIIHOTO UX MPEICTABIICHHUS.

[Ipu W3yyeHUM MaTeMaTHKH OCYILIECTBISIETCS O0Ilee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JEHCTBUTEINBHOCTH, IPEACTABICHUSIMU O TIPEAMETE U METOJaX MAaTEMaTHKH,
UX OTJIMYMH OT METO/IOB IPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MIPUMEHEHUS MAaTEMATUKH JIJIs1 PELICHUS HAYYHBIX U MPUKIAAHBIX 3a7a4.
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[IpuopureTHbIMU 1eNAMH OOyuY€HHUS MareMmaThke B 5—9 Kiaccax SBISIOTCS:

dbopMHUpOBaHUE TEHTPATBHBIX MAaTEeMATHUYECKUX TMOHSITHH (YHCII0, BEIIMYWHA,
reoMerpuyeckas ¢urypa, nepeMeHHasi, BEpOSITHOCTb, (PYHKIHUs), 0OeCIeUnBAIOIMINX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa30BaHus 00yUYarOIINXCS;

noJiBeicHHe OOy4YarolIMXcsi Ha JOCTYIMHOM JiJIi HHMX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKUA U OKPYKAIOIIEro MUpa, TOHUMAHUE MAaTEMATUKUA KaK 4acTu
oO1Iel KyJIbTYphl YEIOBEUECTBA;

pa3BUTHE MHTEIUICKTYaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH 00ydJarommxcs,
MTO3HABATEIbHON AKTUBHOCTH, UCCIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBIILJICHUS,
MHTEpeca K U3YYEHUIO MaTeMaTHKH;

dbopmupoBaHue (PYHKIIMOHAIBHON MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacrio3HaBaTh MPOSIBIICHUS MAaTEMAaTHUYECKUX MOHATUM, 0OBEKTOB M 3aKOHOMEPHOCTEH
B pEaJbHBIX JKU3HEHHBIX CHUTYallUSIX U MPU U3YYCHHUH APYTHX YYEOHBIX MPEAMETOB,
MPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (QOpMyIupoBaTh HMX Ha SI3bIKE
MaTeMaTUKU U CO3/1aBaTh MaTEMaTHUYECKUE MOJIENIM, MPUMEHSATh OCBOCHHBIM
MaTeMaTUYECKU ammapaT [Jigi penieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajady,
MHTEPIIPETUPOBATH U OLICHUBAThH MOJYYCHHBIE PE3YJIbTAThI.

OcCHOBHBIE TUHUU COJIEP>KAHMSI POTPAMMBI 110 MaTemMaThke B 59 kitaccax: «Hwucna
U BBIUKCIEHUS», «Anredpa» («AnreOpandeckue BBIPAKEHUS», «YPaBHEHUS U
HEpaBEHCTBAY), « DyHKIUN», «I'eomerpus» («I'eomerpuaeckue GUTypbl U KX CBOMCTBAY,
«3MepeHne TeoOMETPUYECKUX BEIUYHMH»), «BeposTHOCTh W cratuctuka». [laHHbIE
JIMHUY Pa3BUBAIOTCS MapajliebHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOW JIOTHMKOM,
OJIHAKO HE HE3aBUCHUMO OJIHA OT JPYroi, a B TECHOM KOHTAKTE U B3aUMO/ICHCTBUMU.

ConeprxaHue nMporpaMMbl IO MaTEMaTUKE, pacipeneNéHHOe o rojgamM oOy4eHMs,
CTPYKTYPUPOBAHO TaKUM O0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUITHAIBHBIM
BolpocaM  oOyuwarommecss  oOpalmaauch  HEOJHOKPATHO, UYTOOBI  OBIIAJICHHE
MaTeMaTUYECKUMU TOHSITUSMH W HaBbIKAMH OCYIIECTBISJIOCH MOCIEI0BATEIbHO U
MOCTYIATENbHO, C COONIOZICHUEM TMPHUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIUCh B OOUIYI0 CHUCTEMY MAaTEMaTHYECKUX TMPEACTaBICHUN O0y4aromuxcs,
pacumpsist 1 yrinyossisi e€, o0pa3ysi IpOYHble MHOXXECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OO0 martemaTHKa sBIsieTC 00s3aTeIbHBIM yueOHBIM
NpeIMETOM Ha YpOBHE OCHOBHOrO o0miero oopasoBanus. B 5-9 knaccax maremaTuka
TPAAUIIMOHHO U3YYaeTCs B paMKaX CJIEIYIONINX yueOHBIX KypCOB: B 5—0 Kiaccax — Kypca
«Marematukay, B 7-9 kinaccax — KypcoB «Anredpay (BKIr0Yas 3JIEMEHTbl CTATUCTUKU U
Teopun BepoATHocTe) u «l'eomerpusi». IlporpamMmmoii Mo MaTeMaTUKE BBOAMUTCS
CaMOCTOATENbHBIN YueOHbINH Kypc «BeposITHOCTh U CTATUCTUKAY.

OO61iee 4KCIIO 4acoB, PEKOMEHJOBAHHBIX IS M3YyUYCHHUS MaTeMaThku (0a30BbIN
YPOBEHb) Ha YPOBHE OCHOBHOTO 00Iero obpazomanus, — 952 waca: B 5 kmacce —
170 gacos (5 yacos B Hezeno), B 6 kitacce — 170 yacos (5 yacoB B Hejienro), B 7 Kjacce —
204 yaca (6 yacoB B Hefen0), B 8 kinacce — 204 gaca (6 yacoB B HeJlelN0), B 9 kiacce —
204 qaca (6 yacoB B HEJIEIIO).
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ININTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUA

W3ydyeHne mMaTreMaTHKd Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs HAMpPaBICHO
Ha JIOCTHDKEHHE OOYyYaroIUMHUCS JHYHOCTHBIX, METAlpPEIMETHBIX W TPEIMETHBIX
00pa3oBaTENLHBIX PE3YJILTATOB OCBOSHHS YU4EOHOTO TIpEIMETA.

JIMYHOCTHBIE PE3YJIbTATBI

JIMuHOCTHBIE  pe3yJabTaThbl  OCBOCHHS  MpOrpaMMbl 1O  MaTEeMaTUKE
XapaKTEepU3YyIOTCS:

1) maTpuoTHYeCKOe BOCIIUTAHHE:

MPOSIBIICHUEM HHTEpeca K MPOIIJIOMY M HACTOAIIEMY POCCHICKOW MaTEeMaTHKH,
LEHHOCTHBIM OTHOIIEHHUEM K JOCTHXEHHUSIM POCCUHMCKUX MaTEMaTHUKOB U POCCHICKON
MaTEeMaTHYECKON MIKOJIbI, K HMCIIOIb30BAHUIO ITHUX JOCTIDKEHUH B APYTUX HayKax U
NPUKIAAHBIX cepax;

2) rpa:KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakJJaHWHA U Peau3aliy €ro Mpas,
NOpPEJCTaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYD, ABJICHHI, MPOLEAYP IPaKIAHCKOr0 00IIecTBa (HanpuMep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXACHUIO 3TUYECKHX MpOoOJeM, CBSI3aHHBIX C NPAKTUYECKUM
INPUMEHEHUEM JOCTH)KEHMM HayKH, OCO3HAHMEM Ba)XKHOCTH MOPAIBHO-3THYECKHUX
MPUHIIUIIOB B IE€SITEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B pEIICHUM IPAKTUYECKUX  3a7ad
MaTE€MaTU4YeCKOM  HANpaBICHHOCTH, OCO3HAHUMEM  BAXXHOCTH  MaTEMaTUYECKOTO
oOpa3oBaHMs Ha NPOTSIKEHUUM BCEH JKU3HM ISl YCNEMIHOM MpOoQecCHOHATLHON
NEeATEIbHOCTH W Pa3BUTHEM HEOOXOAUMBIX yMEHHUH, OCO3HAHHBIM BBIOOPOM U
IOCTPOCHUEM HWHAMBHUIIYAIbHOM TpaeKTOpuu OOpa3oBaHMUs U JKU3HEHHBIX IJIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K  OMOLMOHAJIBHOMY U 3CTETHYECKOMY  BOCHPHUSATHUIO
MaTeMaTUYeCcKUX OOBEKTOB, 3aJay, pEIICHUM, pacCyXJIEeHUWH, YMEHHUI0 BHJIEThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) meHHOCTH HAYYHOTO MO3HAHUSI:

OpHUEHTALMEN B AEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY Hay4YHBIX IIPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHS 4YEJIOBEKa, MNPUPOABl M OOIIECTBa,
MOHMMAaHHEM MaTeMaTH4YeCKOW HayKu KakK c(epbl 4eTOBEUECKON NeSTEIIbHOCTH, 3TaroB
e€ pasBUTUA M 3HAYUMOCTH [UIA DPAa3BUTUA LUBWIM3ALMM, OBJIAJECHUEM S3BIKOM
MAaTeMaTUKU U MaTeMAaTH4YECKOW KYJIbTYpPOUW Kak CpPEACTBOM IIO3HAHUS MHPA,
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OBJIaACHUEM HpOCTCﬁMHMH HaBbIKaMH HCCHCHOB&TGHBCKOﬁ JCATCIIPHOCTH,

6) pusnueckoe BocnuTanme, (opMupoBaHMe  KYJBTYPbl  3I0POBbSI U
IMOIUOHAIBHOTO 0JIAT OOy YHS:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B UHTEPECAX CBOETO 310POBbS,
BEJICHUS 3/I0pOBOro 00pasza >KHU3HU (370pOBOE MUTAaHUE, COATAHCHUPOBAHHBIN PEKUM
3aHSATUH U OT/bIXA, peryisipHas pusnueckas akTHBHOCTD), CPOPMUPOBAHHOCTHIO HABBIKA
pednekcun, MpPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY M TAaKOTO >K€ IpaBa APyroro
YEJI0BEKa;

7) KOJIOTHYECKO€e BOCITUTAHME:

OpUEHTAIMel Ha MPUMEHEHHE MaTeMAaTUYECKUX 3HAHUW N7 pelIeHus 3ajad
B 00JIaCTH COXPAaHHOCTU OKPY’KAIOIIEH Cpebl, IJIAaHUPOBAHUS MOCTYIIKOB M OIICHKU HUX
BO3MOXKHBIX TIOCIEACTBUNA JJIi OKpY’KaIOLIEH Cpenbl, OCO3HAHHWEM TJI00alIbHOIO
XapakTepa dKOJOTHIECKUX MPOOJIeM U IMyTel X pelieHus;

8) amanTanus K H3MEHSIOLIIUMCS YCJIOBHSIM COHATbHOI U PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUSX HEONPEAEIEHHOCTH, OBBIILICHUIO YPOBHS
CBOECH KOMIIETEHTHOCTH 4Y€pe3 IPAKTUYECKYIO NEITEIBHOCTh, B TOM YHCIE YMEHUE
YUUTBCS y APYTUX JIIOAEH, TPHOOpEeTaTh B COBMECTHOU JESITEIbHOCTU HOBBIE 3HAHUS,
HABBIKM U KOMIIETEHIIMM U3 OIbITA APYTHX;

HE0OXOAMMOCThIO B (POPMHPOBAHNUU HOBBIX 3HAHMM, B TOM yucie (HOPMYIUPOBATH
UJIeU, TIOHATHS, TUIIOTE3bl 00 00BEKTAX U SABJICHUSIX, B TOM UUCIIE paHEe HE W3BECTHBIX,
OCO3HaBaTh JNEe(MUIUTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaThb CTPECCOBYIO CHUTYalMIO, BOCIPHUHHUMATH CTPECCOBYIO
CUTYaIIMIO KaK BbI30B, TPEOYIOMIMI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PEILIECHUS
U IeUCTBUS, POPMYIHPOBATH U OLIEHUBATh PUCKH U MOCIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbrarte ocBOeHUS MpOrpaMMbl IO MaTEMATHUKE Ha yPOBHE OCHOBHOTO OOIIET0
oOpa3oBaHus y oOydyaroierocs 0yayT copMupoBaHbl METanpeIMETHBIC PE3yJIbTaThI,
XapakTepU3yrolmecs OBJIAJCHUEM YHUBEPCAJIbHBIMU TMO3HABATEIbHBIMU JICUCTBUSMH,
YHUBEPCAIbHBIMM ~ KOMMYHMKATUBHBIMU  JCHCTBUSIMU W YHUBEPCAIbHBIMU
PETryJIATUBHBIMU JIEHCTBUSMH.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble JJoruueckue aeicTBHA:

BBIABJISATH W XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKM MaTEMaTUYECKUX
OOBEKTOB, TOHSATHUM, OTHOIICHUU MEXIYy MOHATHUIMH, (HOPMYJIUPOBATH ONPEICICHUS
MOHSATUHN, YCTAaHABIMBAThH CYIIECTBEHHBI TPHU3HAK  KIAacCU(DHUKAIMK, OCHOBaHUS
J71s1 0000IIEHUS U CPaBHEHUsI, KpUTEPUU TTPOBOJAMMOTO aHAJIN3a,

BOCIIPUHUMATh, (GOPMYJIMPOBATH U TPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC



denepanpHas pabodas mporpamMma | Matemaruka. 5—9 kimaccel (6a30BbIi YPOBEHB )

Y OTpULIATEIIbHbIE, €IMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MAaTEMaTHUUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M IPOTUBOPEUMS
B (axTax, [aHHBIX, HAONIONEHUSAX W YTBEPXKICHHUIX, TNpeiaraTh KpPUTEPHUH
JUISL BBISIBJIEHUS] 3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

JIEJIaTh BBIBOJIBI C MCIIOJb30BAHUEM 3aKOHOB JIOTHKH, TEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOYEHNAH, YMO3aKIFOUEHHN 110 aHAJIOT 1Y,

pa30buparh JOKa3aTeJbCTBA MAaTEMaTHYECKUX  YTBEpXKIEHUH  (HpsAMbIE WU
OT TMPOTUBHOIO), TNPOBOAUTH CAMOCTOSITEJIBHO  HECJOKHBIE  JOKA3aTeJbCTBA
MaTeMaTUYecKuX (PaKTOB, BBICTPAWBATH APTYMEHTALMIO, HPUBOJUTH IMPUMEPHl H
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHMUS;

BBIOMPATH CIIOCOO pelIeHHs] yueOHOM 3a/auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh Hanbosiee MOAXOMALUINI ¢ yUETOM CaMOCTOSITENBHO BbIAECIEHHBIX
KpUTEPHUEB).

ba3oBble ucciie1oBaTe/bCKUe JAeiCTBUSA:

WCITOJIB30BaTh  BOIMPOCHI KaK HCCICIOBATEIBCKAA HHCTPYMEHT ITO3HAHWS,
bopMyIMpOBaTh BOMPOCH], (PUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3y, apryMEHTHPOBATh CBOIO
MO3UIIMI0, MHCHHE;

IIPOBOJIUTH 110 CAMOCTOSITEILHO COCTABIICHHOMY TIJIaHY HECJIOXKHBIM IKCIIEPUMEHT,
HEO0O0JIbIIIOE UCCIIEIOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMAaTHUYECKOTO OOBEKTA,
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;

CaMOCTOSATENbHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOJBI IO pPE3yJIbTaTam
MPOBEIEHHOTO HAOJIOCHUS, UCCIICIOBAaHMS, OICHUBATh JOCTOBEPHOCTH IMOTYYEHHBIX
PE3YNBTATOB, BHIBOJIOB M 0000IIEHNUI;

MPOTHO3WPOBATh BO3MOXHOE pa3BUTHE TMpOIlecca, a TakKKe BBIIBUTATh
MIPEATOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBIIATh  HEJIOCTATOYHOCTh W HM30BITOYHOCTh  WHGOPMAIMH,  JaHHBIX,
HEOOXOMMBIX JIJISl PEIICHHUS 3aa4H;

BBHIOMpPATh,  AHAJTU3UPOBATH, CHUCTEMAaTU3UPOBATH W  WHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUAOB U (POPM IIpPEICTaBIICHHUS,

BBIOMPATh (POpMY mpecTaBlIeHUs HHPOPMAITMU U WILTFOCTPUPOBATH PEIllacMble
3aJlayu CXeMaMH, TuarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAITUSIMH,

OIICHMBATh HAJEKHOCTh MH(GOPMAITUH IO KPUTEPHUSIM, TIPEITIOKCHHBIM YIUTEIEM
Wi COPMYITHPOBAHHBIM CaMOCTOSITENIBHO.

KoMMyHUKATHBHBIE YHUBEpPCAJbHbIE Y4eOHbIe AeiiCTBHS:

BOCIIPUHUMATh U (HOPMYIHPOBATh CYXKIEHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOILIEHUsI, SCHO, TOYHO, TPAMOTHO BBIPAXKATh CBOKO TOYKY 3PEHUSI B YCTHBIX
Y IMCBbMEHHBIX TEKCTAaX, JaBaTh IIOSICHEHUS 10 X0y PEIICHM 3aa4l, KOMMEHTHPOBATh
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MIOJTyYEHHBIA Pe3ysIbTarT,

B XO0/€ OOCYXIEHHS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOW TEMBI,
npoOJieMbl, pemaeMoi 3a/lauM, BBHICKA3bIBAaTh HJIEH, HAILIEJICHHBIC HA MOWCK PEIICHHUS,
COMOCTABJIATh CBOM CYXICHHS C CYXICHHAMH JAPYTUX YYaCTHUKOB JIMAJIora,
OOHapyXKMBaTh pa3jNune U CXOJCTBO MO3UIUH, B KOPPEKTHOH Gopme (popMyTupoBaTh
pa3HOTIIacHsl, CBOU BO3PAKCHUS;

NPEJCTABIATh PE3YNbTAaThl PEIICHHUS 3a/Jadd, JKCIEPUMEHTa, HCCICI0BaHus,
NPOEKTa, CaMOCTOATENbHO BBIOMpAaTh (OpMaT BBICTYIUIEHUS C Y4€TOM 3ajad
Npe3eHTAINA U OCOOCHHOCTEH ayIUTOPHH;

MOHUMATD U UCIIOJIb30BATh MPEUMYIIECTBa KOMAHIHOM U MHIUBUYadIbHOU pabOThHI
IPU PEIICHUU yUYeOHbIX MaTEMaTHUECKUX 3a71a4;

OPUHUMATHL 1I€7b COBMECTHOW JESATENbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0
COBMECTHO paboThI, pacipeneisaTh BUABI paboT, T0TOBAPUBATHCS, 0OCYXKAATh MPOIIECC
U pe3yibTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboThl (0OCykIeHus, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U IPYTHUE), BHITIOIHATH CBOIO YaCTh paOOTHI U KOOPAMHUPOBATH CBOU
NEUCTBUS C APYTUMHU YI€HAMHU KOMAaH/Ibl, OLIEHUBATh KAUE€CTBO CBOETO BKJIa/Ja B OOLIMIA
IPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PerynsitTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIE TeMCTBUS
Camoopranusanus:

CaMOCTOSTENIBHO COCTAaBJIATh IUIaH, ajJrOPUTM pelIeHUs 3ajadyd (WM €ro 4acTh),
BBIOMpPATh CMOCOO pEIICHHs C YYETOM UMEIOIIUXCA PECcypcoB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBaTh U KOPPEKTHPOBATH BAapUAHThl PELICHHUHA C Y4ETOM
HOBOW MH(pOpPMALIUU.

CaMOKOHTPOJIb:

BJAJIeTh CIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTpPOJISI Ipolecca U pe3yjbTaTa
peleHns MaTeMaTHUeCKOH 3a1a4u;

NpeaBUICTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTh TpU PEHICHUH 3aauH,
BHOCHTHh KOPPEKTHBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HANJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHHMBAaTh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH TIOCTAaBICHHOW LEMH U
YCIOBUSIM, OOBSACHATh HPUYUHBI JOCTHXKEHUS WJIM HEJOCTIDKEHHUS II€JIM, HAaXOJUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yNbTaThl OCBOEHHUS MPOTPAMMBI 10 MATEMATUKE MPEACTABICHBI
1o rojiaM 0Oy4eHMS B CIEAYIOIINX pa3jesiax MpoTrpaMMbl B paMKaX OTJAEIbHBIX YUeOHBIX
KypcoB: B 5—6 kiaccax — Kypca «Marematukay, B /-9 kiaccax — KypcoB «Anredpay,
«["eomeTpusi», «BepoSITHOCTh U CTATHCTUKAY.
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«MATEMATUKA» B 5-6 KIIACCAX

MNOACHUTEJIBHAA 3AIIMCKA

[IpuoputeTHBIMH LEISIMU OOy4YeHHs MaTeMaTuke B 5—0 Kiaccax SBISIFOTCS:
pooJDKeHHe (OPMUPOBAHUS OCHOBHBIX MAaTEMaTHYECKUX MOHATHH (YucIo,
BEJIMYMHA, TeoMeTpuueckas @urypa), 0O0eCleyuBalOIMX MPEEMCTBEHHOCTh U

NEePCHIEKTUBHOCTh MAaTEMaTHYECKOTO 00pa3oBaHus 00y4aroMIuXCs;

pa3BUTHE WHTEIUIEKTYyaJbHBIX W TBOPUYECKUX CIOCOOHOCTEH oOyuarommxcs,
MIO3HABATEIbHON AKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHHMH, HHTEpeca K H3YYCHHUIO
MaTeMaTHKHU;

HOJBEJCHHE OOyJyaroluXxcs Ha JOCTYIHOM JMJii HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBS3M MaTeMaTUKH U OKPYKAIOIIETO MUPA;

(¢opmupoBanue (yHKIMOHAIBHOM MaTeMaTH4YE€CKOW TI'PaMOTHOCTH: YMEHUS
pacrmo3HaBaTh MaTeMaTUYeCKHE OOBEKTHI B PEATbHBIX >KU3HEHHBIX CHUTYaIUsX,
OPUMEHATh OCBOCHHBIE YMEHUS /JIsi PELIEHUs MPaKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
UHTEPIIPETUPOBATh TMOJIyUCHHBIE pPE3ydbTaThl M OIICHWBATh HMX Ha COOTBETCTBHE
IPAKTUYECKON CUTYalUH.

OcHOBHbIE JIMHUM COJAEpKaHMUS Kypca MaTeMaTUKM B S5—6 Kjaccax —
apumeTnyeckas U TEOMETpUYECKasi, KOTOpbIE Pa3BUBAIOTCSA MapauIeTbHO, KaXKmas
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOW, OJIHAKO, HE HE3aBHCHMO OJHA OT JIPYIOW,
a B TECHOM KOHTaKT€ W B3auMoJeicTBuM. Takke B Kypce MaTeMaTHKH MPOUCXOAUT
3HaKOMCTBO C DJIEMEHTaMU alreOphl U OMHUCATEIHLHONW CTATUCTHUKH.

N3ydyenne apupMeTHUECKOro MaTepHalia HAYMHACTCS CO CHUCTEeMAaTH3alluh |
pa3BUTHUS 3HAHUN O HATYpaJbHBIX YUCIIAX, IOJIYYEHHBIX HA YPOBHE HaYaJIbHOTO OOIIEro
oOpazoBanmsi. Ilpu >TOM COBEpIICHCTBOBAHWE BBIYUCIUTEIBHON TEXHUKH U
(opMupoBaHHE HOBBIX TEOPETHMUYECKHUX 3HAHUM  codeTraercsi C  pa3BUTHEM
BBIYUCIUTENILHON KyIbTYphl, B YAaCTHOCTH C OOyYE€HHEM TMPOCTEUIINM TpuéMam
OPUKUAKA W OLEHKH pe3yJbTaTOB BBIUMCICHUN. W3ydeHue HaTypaiabHBIX YHCENd
pojoKaeTcs B 6 Kjjacce 3HAaKOMCTBOM C HA4aJIbHBIMU OHATUSMU TEOPUH JETUMOCTH.
Hauano u3ydenunst 0OBIKHOBEHHBIX M JIECATHYHBIX APOOEH OTHECEHO K 5 Kilaccy. JTo
NEPBBIN Tall B OCBOCHUU JPOOEH, KOT/1a MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU HJICSIMH,
HNOHATUSAMHU TeMbI. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX Apo0eli B MOJTHOM 00bEME
IpEeIIIeCTBYET U3yUEHHUIO JECITUUHBIX ApoOei, 4TO 11e1eCO00pa3HO C TOUKHU 3PCHHUS
JIOTUKY W3JI0KCHHS YWCIIOBOM JIMHUM, KOTJa MpaBHUia JCHCTBUHA C AECATUIHBIMU
ApOOSIMH MOYKHO OOOCHOBATh YK€ W3BECTHBIMU AJTOPUTMAMHU BBITIOJIHEHUS JCHCTBUIMA
C OOBIKHOBEHHBIMH APOOSMU. 3HAKOMCTBO C JCCSITHYHBIMU JPOOSMH PACIIUPUT
BO3MOXKHOCTH JIJIsi IOHUMAaHUs 00yUYaOIUMUCS MPUKIAIHOTO TPUMEHEHHUST HOBOM
3aldCU NPU U3YYEHUU JAPYTUX MPEIMETOB W TMpPU MPAKTUUYECKOM HCIIOIb30BAHUU.
K 6 kiaccy oTHeCEH BTOpOI ATarn B U3y4eHUH IpoOeid, Te MPOUCXOAUT
COBEpIICHCTBOBAHNE HABBIKOB CPAaBHEHUS U IIPe0Opa3oBaHus qpodeil, 0CBOCHHE HOBBIX

BBIYUCIIUTENLHBIX aJTOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYMCICHUH, B TOM YHCIE
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3HAUYEHUN BBIPAXKEHUHN, COAEpKAUMX U OOBIKHOBEHHbIC, U JI€CSITHYHBIE IpoOH,
YCTaHOBJICHHE CBSI3€M MEXI1y HUMHU, PACCMOTPEHUE MPUEMOB PELICHMS 3a]1a4 Ha APOOH.
B Hauane 6 kiacca mpoUCXOAUT 3HAKOMCTBO C IMOHSATHUEM IMPOIICHTA.

Oco0eHHOCTBIO U3YUYEHHUS TIOJIOKUTEIBHBIX U OTPUIATEIbHBIX YHCEI SIBISIETCS TO, YTO
OHH TaK)K€ MOTYT pacCMaTpUBAThCS B HECKOJBKO ATanoB. B 6 kjacce B Hauase u3yyeHus
TeMbl «Ilo10KUTENbHBIE U OTPULATENbHBIE YKCTa» BoleseTcs noareMa «Llensie uncnay,
B paMKax KOTOpPOM 3HAKOMCTBO C OTPUUATEIbHBIMH YHCIAMH M JCHUCTBHIMHU
C MOJIOXKUTENILHBIMU U OTPHUIIATENILHBIMU YHACIIaAMU IIPOUCXOUT HA OCHOBE CO/IEPKATEIHHOTO
NOJX0/1a. DTO MO3BOJISET HA TOCTYITHOM YPOBHE MO3HAKOMHTH O0YYarOIINUXCSl MPAKTUYECKH
CO BCEMH OCHOBHBIMHM TOHSATHUSMH TE€MbI, B TOM YHCIE€ M C IpaBUIaMH 3HAKOB
IIPY BHITOJTHEHUH apU(PMETUUECKUX ACUCTBUIA. V3yUueHue palroHalbHbIX YMCEN Ha 3TOM He
3aKOHYHUTCS, a OyIeT NPOJOKEHO B Kypce alreOpsl / Kiacca.

[Ipn oOyueHWM peHICHUIO TEKCTOBBIX 3a7ad B 50 Kiaccax HCIONb3YIOTCS
apumernyeckue npuémsl pemieHus. [Ipu oTpaboTKe BHIUNCIUTEIbHBIX HABBIKOB B 5—6
KJIACCax pacCMaTPUBAIOTCS TEKCTOBBIE 3a/1a4H CJIEIYIOLIIMX BUJIOB: 3a/1a4H HA IBHKCHUE,
Ha YacTH, HA TIOKYTIKHU, HA pabOTy U MPOU3BOUTEIBHOCTD, HA ITPOLIEHTHI, HA OTHOILIECHHUS
u nponopuuu. OOyuaroluecss 3HaAKOMSTCS ¢ MpUEMaMH pELIeHUs 3a1ay rnepedopom
BO3MOYKHBIX BapHUaHTOB, y4arcsl paboTaTh ¢ MH(pOpManuen, IpeIcTaBlIeHHoN B Gpopme
TaOJIHI] WK JTUATPaMM.

B mporpamme yuebHOro kypca «Maremarnka» MNpeaycMOTpPeHO (HOpMHUpPOBAHUE
IPONEAEBTUUECKUX alNreOpanyeckux mnpeicTaBieHud. bykBa kak CUMBOJI HEKOTOPOTO
YuCa B 3aBUCUMOCTH OT MAaTE€MaTHYECKOro KOHTEKCTa BBOAMTCS ITOCTENEHHO.
bykBeHHasi CHMBOJIMKA ILIMPOKO HCIOJB3YETCS MPEXAE BCEro s 3alHucH OOIMIMX
YTBEPXKACHUHN U TPEUIOKEHUH, (POPMYII, B YACTHOCTH JUIsl BHIYMCIICHUS] TEOMETPUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS YUCIA.

B nporpamme yweOHoro kypca «Maremartuka» mNpeAcTaBleHa HarjsaHas
reOMETpHsl, HalpaBJICHHAs Ha Pa3BUTHE OOPA3HOIO MBIILIEHUS, TPOCTPAHCTBEHHOTO
BOOOpaKEHUs, U300pa3UTEIbHBIX YMEHUN. DTO Ba)KHBIM 3Tall B U3YyYEHUH I'€OMETPUH,
KOTOpPBI  OCYIIECTBISIETCS HAa HAIVIOHO-NPAKTUYECKOM  YpPOBHE,  OIHPAECTCSH
Ha HarjsigHO-0Opa3HO€ MbIIUICHHE oOydJaromuxcsa. bosbimas pojib  OTBOJIUTCS
NPAKTUYECKOHN A TeIbHOCTH, ONBITY, SKCIIEPUMEHTY, MOIeTupoBaHuio. O0yuaroniecs
3HAKOMSITCS C TE€OMETPUYECKUMHU (PUTYypaMu Ha IUIOCKOCTH M B MPOCTPAHCTBE, C UX
OpocTeHmMMU  KOH(UryparusiMu, ydyaTcsi H300paxaTb HMX Ha HEJIMHOBAaHHOM U
KJIeT4aTol Oymare, paccCMaTpuBalOT MX MPOCTEIMe CBOMCTBA. B mpouecce uzydeHus
HaTJSAHOW T€OMETPUHM 3HAHUS, MOJyYeHHbIE OOYyYarolIMMUCA Ha YPOBHE HAdajJbHOTO
oO11ero o0pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

CornacHo yuyeOHOMY IJIaHy B 5—6 Kjlaccax M3ydaeTcsi HHTErpPUPOBAHHBIN MpeaMeT
«Marematrka», KOTOPBIA BKIIOYAaeT apu(METUUYECKU MaTepuanl W HarJsaIHYIO
TE€OMETPHIO, a TAK)KE MPOIEACBTHUECKUE CBEIACHHS W3 aireOpbl, AJIEMEHThI JOTHKU U
Hayayia OMMCcaTeIbHONW CTAaTUCTUKH.

Oo11ee yKcno 4acoB, peKOMEH0BAHHBIX I U3yYeHHUs] MaTeMaTuku, — 340 yacos:
B 5 kiacce — 170 yacoB (5 yacoB B Hezeno), B 6 kinacce — 170 yacos (5 yacoB B Hezielio).
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COAEPKAHUE OBYYEHUA
5 KVIACC

HarypaJjbHble unc/ia 4 HYJIb

Harypansnoe wuyuncmo. Psg HarypanmpHbix umcen. Ywucino 0. H3o0pakeHue
HATypaJbHBIX YUCEJI TOUKAMU Ha KOOPJUHATHOU (YMCIOBOM) IPSIMOM.

Ilo3unmonHas cucrema cyuciaeHus. PuMckasg Hymepanus Kak [OpUMED
HEIO3ULMOHHOM CUCTEMBI CUUCIIeHus. [lecaTuuHas cucremMa CUuCIICHUS.

CpaBHEeHHE HAaTypaJbHBIX YHCEJ, CPABHEHHE HATypaJbHBIX YHCEI C HYJEM.
Crnioco0bl cpaBHeHUs. OKpYTJIEHUE HATYPAJIbHBIX YUCEN.

CroxeHne HaTypallbHbIX YUCEJ, CBOMCTBO HYJISI IIPU CIOKEHUU. BplunTaHue Kak
nercTBre, 00paTHOE CIIOKEHHIO. Y MHOXKEHUE HATypajbHBIX YMCEN, CBOMCTBA HYJA U
CAVHUIIBI TPU YMHOXKEHUHU. JlemeHue Kak JelCTBUE, OOpaTHOE YMHOXKEHHUIO.
KoMrioneHTs! neiicTBUi, CBsA3b Mex1y HUMH. [IpoBepka pe3ynbrara apupMeTHIeCKOTO
neiicteus. IlepemecTuTenbHOE M COYETATENIBHOE CBOMCTBA (3aKOHBI) CJIOXKEHUS W
YMHOKEHHSI, pacClpeIeIuTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Ucnonb3zoBanne OykB I 00O3HAYEHHS HEU3BECTHOTO KOMIIOHEHTA W 3allkCu
CBOMCTB apu(PMETUUECKUX JTCHUCTBUM.

JlenuTenu U KpaTHBIE YHCIIA, PA3JIOKEHNE Ha MHOXUTENU. [IpocTeie n cocTaBHBIE
yucna. [Ipuznaku nenmumocty Ha 2, 5, 10, 3, 9. /lenenue ¢ octaTkoM.

Crenenp ¢ HaTypaldbHBIM ITOKA3aTEIEM. 3allMCh YNCIA B BUAE CYyMMBbI Pa3psIHbIX
CJIaracMbIX.

HucnoBoe BrlpakeHUE. BpluncCieHne 3HaUYCHUM YUCIIOBBIX BBIPAXKCHUH, MOPSIOK
BBITIOJIHEHUA JACUCTBUM. VICNONb30BaHME MpHU BBIYMCICHUSX MEPEMECTUTEIBHOTO U
COYETATEIHHOTO CBOWCTB (3aKOHOB) CIIOKEHUSI M YMHOXKEHHS, PacCIpeieIUuTeIbHOTO
CBOVCTBA YMHOEHHUS.

Jpodu
[Ipencrabienue o ApoOu kak crocobe 3anmucu 4acTu BeJMUUHbl. OOBIKHOBEHHBIC

npobu. IlpaBwibHBIE W HeNpaBWiIbHbBIE ApoOu. CwmemiaHHas IpoOb, MPeCTaBICHUE
CMENIaHHOW JpoOH B BHUAC HENMPABWIHLHOW APOOHW W BBIJEICHHUE IEJOW YacTU 4Yucia
W3 HenpaBWwIbHOM apolu. M3o00pakeHue apoOedl TOYKaMM Ha YHMCIOBOM MPSIMOM.
OcHoBHoe cBoiicTBOo apobu. Coxpamienue npobeii. [lpuBenenue apodbw K HOBOMY
3HameHateno. CpaBHeHUE ApoOei.

CrnoxeHue W BbIYMTAHHE JpoOeil. YMHOXEHUE W JeJeHUEe ApoOei, B3auMHO-
oOpatHbie Apobu. HaxoxaeHre yacTy 1eJIoro U 1eJI0To Mo €ro YacTH.

Hecatuunas 3anuck gpoOeit. IlpencraBieHue JOecATUYHOM JpoOM B  BHUJC
OObIKHOBEHHOM. M300pakeHue NEeCSITUYHBIX APOOEH TOYKAaMU Ha YHUCJIOBOM MPSMOM.
CpaBHEHHE JIECATUYHBIX APOOCH.

Apudmernueckue NEUCTBUS C AECITUUYHBIMU Apo0siMU. OKpyriieHUE NeCATUYHBIX
JIpoOeil.
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Pemenue TeKCTOBBIX 32724

Pemenne TekcToOBBIX 3adad apu(METHYECKUM crocoOoM. PemieHue Jormdeckux
3amad. Pemenue 3amau mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Vcmolsib30BaHMe
MIpU PEIICHUU 3a/1a4 TaOJUIl U CXEM.

Pemenue 3amay, coneprkaimx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTb,
BpEMS, PACCTOSIHUE, II€HA, KOJHMYECTBO, CTOMMOCTb. ENMHUIIBI M3MEPEHUSA: MACCHI,
00BEMa, IIEHBI, PACCTOSIHUS, BpEMEHHU, CKOPOCTH. CBSA3b MEXKIY CAMHHUIIAMHU W3MEPCHHUS
Ka)KJI0M BEJIMYMUHEL.

Pemenrie oCHOBHBIX 3324 Ha APOOH.

[Ipencrapiienre TaHHBIX B BUJI€ TAOIUII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsanaele npencraBieHus o purypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
JIy4, yroJ1, JIOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, KpyT. YTou1. [IpssMoi, OCTpbIid, TyIIon
Y Pa3BEPHYTHINA YTJIBI.

JInuHa OTpe3Ka, METPUYECKHWE €AWHULBI JIUHBL. JlnrMHA JOMaHOH, MEPUMETP
MHOI'OYr'OJIbHUKA. MI3MepeHne 1 oCTpOEHUE YIVIOB C IIOMOLIBIO TPAHCIIOPTUPA.

Harnsanele mnpencraBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
NPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o0paxenne ¢uryp, B TOM uyuciae Ha kieryatoid Oymare. IloctpoeHue
KOH(UTYypaIuii U3 yacTel NpsMOii, OKpPYKHOCTH Ha HEIMHOBAHHOM M KJIeTYaTOi Oymare.
Hcnonp30BaHne CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAAPATA.

[Tmomans NpSIMOYTOJIbHUKA u MHOTOYTOJIbHUKOB, COCTaBJICHHBIX
U3 MPSMOYTrOJIbHUKOB, B TOM 4Hciie (UTyp, M300paKEHHBIX Ha KJIET4aTod Oymare.
EnuHuibl n13MepeHus miomaan.

Harnsinaele mpencraBieHus O MPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJBHBIH
napajuienenunesa, kyo, MHOrorpaHHuku. M300paxeHnue npocTelmx MHOTOIPaHHUKOB.
Pa3BépTku kyOa u mapamienenunena. Coznanue Mojaeneil MHOTOIPaHHUKOB (13 Oymary,
MPOBOJIOKH, TJIACTUIIMHA U JPYTUX MAaTEPUATIOB).

O0BEM IPSMOYTOJILHOTO Mapajuienenuneaa, kyoa. Enuauier usmepenus oonEma.

6 KIIACC

HarypaJjbHble ynciia

ApudmMernueckre AEUCTBUS € MHOTO3HAYHBIMM HATypalbHBIMH  YHCIIAMHU.
YucrioBble BhIpa)KEHUs, MOPSJIOK NEHCTBUM, MCIONb30BaHUE CKOOOK. Mcnonb3oBaHue
IIPU  BBIYHCICHUSIX NEPEMECTUTENIBHOTO M COYETAaTEIbHOTO CBOWCTB CJIOXKEHUSA W
YMHOXEHHUSI, PACIIPENCIIUTEIBHOTO CBOWCTBA YMHOXEHHUs. OKpyIJIEeHUE HATypajbHBIX
YHCEJL.

JlenuTenu u KpaTHbBIE YMCIIa, HAMOONBIINI OO AeTUTENb U HAaNMEHblIee o01ee
KpaTHoE. J|enMMOCTh CyMMBI I IPOU3BEACHHUS. [[eTeHre C OCTaTKOM.
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Jpoon
OObIKHOBEHHass JApoOb, OCHOBHOE CBOMCTBO JpoOM, COKpalieHue JapoOer.

CpaBHeHHe W ymopsaouuBaHue npoOeil. PemeHwe 3amad Ha HaxOXICHHE YacTu
OT LEJOro M ILEeJNOoro mo ero yactu. JIpoOHOoe 4MciIo Kak pe3yjbTaT JEJICHHUS.
ITpencraBienne OecsATUUHON IpoOM B BUJE OOBIKHOBEHHOH IpoOM M BO3MOYKHOCTH
NpEe/CTaBICHUS OOBIKHOBEHHOM JpoOM B BHUAE AecATUYHOU. [lecsiTuunble apodbu u
METpUYECKas cUcTeMa Mep. ApU(PMETHYECKHE JEHCTBUS M YHUCIIOBBIE BBIPAXKECHUS
C OOBIKHOBEHHBIMH U JIECATUYHBIMH JIPOOSMHU.

OtHo1uenue. Jlenenne B JaHHOM OTHolIeHUMU. Maciurad, nponopuus. [Ipumenenue
IIPOTNIOPLIUN NPH PEILICHUH 3aa4.

IlonaTue npoueHra. Beruucienue mporeHTa OT BEIMYMHBI U BEIUYMHBI 1O €€
NPOLIEHTY. BbIpakeHHe MNpPOLEHTOB MAECATUYHBIMU JIpoOsMu. Pemenwe 3amay
Ha IIPOLICHTHI. BhIpakeHUE OTHOILEHUS BEJIMYHMH B IIPOLICHTAX.

HHonoxureabHbIC M OTPULIATEIbHBIC YHCJIA

IlonoxurenbHple W OTpuLaTenbHble 4yuciaa. llensle uucna. Monyne 4wucia,
reoMeTpuiecKasl HHTeprpeTanus Moayst yucia. M3o0paxxeHne ynucesn Ha KOOpAUHATHOM
npsamoil. YucioBble npomexyTku. CpaBHeHHe uucen. Apudmernyeckue IenCTBUS
C TIOJIOXKUTEIIBHBIMUA U OTPULIATEIILHBIMU YU CIIAMM.

[IpsamoyrosbHas cucreMa KOOPAMHAT HA IUIOCKOCTH. KoopauHatel TOYKM
Ha IUIOCKOCTH, aOcuucca u opauHata. [loctpoeHue Toyek n Gpuryp Ha KOOpAMHATHOM
IIJIOCKOCTH.

BykBeHHbIE BbIpAKEHUA

[Ipumenenve OyKB HJisi 3alMCH MAaTEMAaTHUYECKUX BBIPAKEHUM W TIPEIJIOKECHU.
CpoiicTBa apu(mMeTHuecKUX JCHCTBUNA. bByKBEHHBbIE BBIPAKEHHS M  YHUCIIOBBIE
IIOJACTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMyabl IEepUMeTpa W IUIOMAAM MPSIMOYTOJbHHMKA, KBajapaTa, oObEMa
napajjienenunena u Kyoa.

PemieHne TeKCTOBBIX 33124

Pemenne TekCTOBBIX 3ama4 apu(METHUCCKHM CIIOCOOOM. PermreHue mormaeckux
3ama4. Pemenue 3ama4y mepebopoM BCceX BO3MOKHBIX BAPHAHTOB.

Pemrenue 3agay, cogepxaimx 3aBUCUMOCTH, CBI3bIBAIOIINX BEJUYHUHBI: CKOPOCTbD,
BpeMsI, PaCCTOsIHUE, IICHA, KOJIMYECTBO, CTOMMOCTb, IIPOM3BOAUTEIIFHOCTD, BpeMs, 00BEM
paboThl. EAMHUIIBI M3MEPEHUS: MacChl, CTOMMOCTH, PAaCCTOSIHUS, BPEMCHH, CKOPOCTH.
CBA3b MEXY CIMHULIAMU U3MEPECHUS KaXKIOM BEJIUYUHBI.

Pemrenue 3amay, CBs3aHHBIX C OTHOIICHUEM, MPOMOPIIMOHATBHOCTHIO BEJIUMYMH,
MPOIICHTAMHU; PEIICHUE OCHOBHBIX 3a7a4 Ha APOOU U MPOIICHTHI.

OueHka W TIpUKHUAKA, OKpyrjeHue pesyiabrata. CocraBiieHHe OyKBEHHBIX
BBIPAKCHUH 10 YCIOBUIO 33/1aUMU.

[IpencraBienre JaHHBIX C TOMOIIBIO TaOmui, W jauarpamm. CronOuatbie
JAArpaMMBbl: YTEHUE U TOCTPOEHUE. UTEHUE KPYTrOBBIX JUarpaMm.
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Harasignas reomerpust

Harnsanele npencrapienus o Gurypax Ha MJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jqyd4, YroJl, JJOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

B3anMHoOe pacrnosnioxkeHue JIByX MPSMbBIX Ha IUIOCKOCTH, MapajuleNIbHbIE MPSMBIE,
NEPIEHINKYISpHBIE NpsAMbIe. MI3MepeHne pacCTOSHUI: MEXTy ABYMsI TOUKaMH, OT TOUKH
710 MIPSIMOM, JJTMHA MaplIpyTa Ha KBaJpaTHOW CETKeE.

N3MepeHne © NOCTPOEHHE YIVIOB C TIOMONIBIO TpaHcmoptupa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYMOYTOJIbHBINA, PAaBHOOEAPEHHBIH,
PaBHOCTOPOHHUU. YeThIPEXYTONBHUK, IPUMEPBI YETBIPEXYTOIBHUKOB. [ IpIMOYTONBHUK,
KBaJpaT: MCIOJb30BAaHUE CBOWCTB CTOpPOH, YIJIOB, nauaroHaneud. WM3oOpaxkeHue
reOMETpUYECKUX (QUIryp Ha HEJIMHOBAaHHOW OyMare ¢ HCIHOJb30BaHUEM IUPKYJIS,
JUHENKH, YyTOIbHUKA, TpaHcnopTupa. Iloctpoenus Ha kiaeTyaroi Oymare.

[lepumerp MHoroyronbHuka. [loHaTne miomaan (GUrypel, €IUHHUIB U3MEPEHUS
wiowaan. [pubnmxénnoe n3mepenue miomwaad Guryp, B TOM 4YMciie Ha KBagpaTHOU
cetke. [Ipubnmxénnoe n3MepeHue IIMHbI OKPY>KHOCTH, IJIOIIAU KpyTa.

CummeTpust: LIeHTpaabHas, OCeBask U 3epKalibHasi CHMMETPUHU.

[TocTpoeHne cuMMETpUYHBIX QUTYP.

Harnsaaele npeAcTaBieHus 0 IPOCTPAHCTBEHHBIX (UTypax: napajienenunesn, Kyo,
npusMa, nupaMuja, KOHyC, HWIMHID, map U chepa. M3o0paxeHne npocTpaHCTBEHHbBIX
¢buryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, IMJIMHApPA U KOHyca. Co3nanue Moenei
IPOCTPAaHCTBEHHBIX (puryp (13 6ymaru, poOBOJIOKH, IJIACTUIIMHA U JPYTUX MAaTEPUAJIOB).

[Tousatne oO0BEMa, enuHuIBl u3MepeHus o0bEMa. OOBEM MNPSIMOYTOJIHLHOTO
napajjenenunena, Kyoa.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbIe pE3yNbTaThl OCBOEHHUS MPOrPAaMMbl Y4E€OHOTO Kypca K KOHILY
oOydeHus B 5 KJacce:

Yuciaa u BbIYUCICHUS

[ToHumaTe U TPaBUIBLHO YHOTPEOJATH TEPMHUHBI, CBSI3aHHBIE C HATypajIbHBIMU
yucIaMu, OOBIKHOBEHHBIMH U JIECSITUIHBIMU IPOOSMU.

CpaBHUBaTh M YNOPSAI0YMBATh HATypalibHbIC YHCJIA, CPABHUBATh B MPOCTEHIINX
ciydasix OOBIKHOBEHHBIE IPOOU, IECITUUHBIC TPOOH.

CoOTHOCUTBH TOUYKY Ha KOOPJIUHATHOM (YMCIIOBOM) IPSIMOM C COOTBETCTBYIOIINM €H
YUCJIIOM M W300pakaTh HATypajbHBIC YHCJIAa TOYKAMH HA KOOPJAMHATHOW (YHUCIIOBOM)
MPSIMOM.

Bemmonuares  apudMeTnueckue  JIEWCTBUS € HATypaJlbHBIMH  YHUCJIaMHU,
C OOBIKHOBEHHBIMH JIPOOSIMU B MPOCTEUIINX CIydasiX.

BrINoaHATH IPOBEPKY, NPUKUJIKY PE3YIbTATA BRIUUCICHUIA.

OKpyTasiTh HaTypaJIbHbIE YHCIIA.
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Pemenue TeKCTOBBIX 32724

Pemiats TekcTOBBIE 3amaud  apuPMETHYECKUM CIOCOOOM U € TMOMOUIBIO
OpPraHW30BaHHOT'O0 KOHEYHOTO Iepedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaun, cogepxamye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYUHBI: CKOPOCTb,
BpEMSI, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKWE 3alUCH, CXEMBbI, TaOIHIBI, 0003HAYEHUS TPH PEHICHUU
3aj1a4.

[Tonmp30BaThCS OCHOBHBIMH €IMHULIAMU W3MEPEHHS: LEHbI, MACChl, PACCTOSAHUS,
BPEMEHH, CKOPOCTH, BBIPAXKATh OJHU €IMHULIBI BETUYUHBI YEPE3 IPYTHE.

N3Bnekath, aHaIU3UpOBaTh, OILEHUBATh HWHOOPMAILIUIO, MPEICTABICHHYIO
B TaOyMIle, Ha CTOJIOYATON NUarpaMMe, MHTEPIPETUPOBATh MPEACTaBICHHBIE JIaHHbBIE,
MCMOJIb30BaTh JJAHHBIC IPU PELICHHUM 3a/1a4.

Harasignas reomerpust

[Tonp30BaTHCS TEOMETPUUECKUMU MTOHATUAMU: TOUKA, NIpsAMast, OTPE30K, Jyd, Yrol,
MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mnpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpA, HUMEIUX (opmy
W3YYEHHBIX T€OMETPUUECKUX PUTYD.

Hcnonp30BaTh TEPMHUHOJIOTHUIO, CBA3aHHYK) C VyIVIAMU: BEpPIIMHA CTOPOHA,
C MHOT'OYT'OJIbHUKAMU: YTOJI, BEPIIMHA, CTOPOHA, JUAarOHallb, C OKPYKHOCTBIO: PAINYC,
JTAAMETP, LEHTP.

N300pakaTh n3ydeHHbIE TeOMETpUYECKUE (PUTYpHI HA HEJTMHOBAHHOM U KJIETYATOM
OyMare ¢ MOMOIIBIO IUPKYJIS ¥ JIMHEUKH.

Haxonute mIMHBI OTPE3KOB HEMNOCPEICTBEHHBIM HW3MEPEHUEM C IOMOILIBIO
JIMHEN KU, CTPOUTH OTPE3KH 3aJaHHOU JIJIMHBL;, CTPOUTH OKPYKHOCTbB 33JJaHHOT'O pajinyca.

Hcnonws30BaTh CBOWMCTBA CTOPOH M YIJIOB NPSMOYTOJIBHHUKA, KBajpara sl HUX
MMOCTPOEHMS, BBIYUCIICHUA TUIOIIAAN U TIEPUMETPA.

Beluucnsate mepuMeTp W IJIOMIAQAL  KBajApara, NPSIMOYTOJbHUKA, (QUTYD,
COCTaBJICHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM Unciie GUryp, n300paxE€HHBIX Ha KJIETYaTON
Oymare.

[Tonb30BaTbCS OCHOBHBIMHM METPUYECKMMHU €AWHUIIAMUA HW3MEPEHUS JIJIMHBI,
TJTOIIAIM; BBIPAXKaTh OJIHU €AWHUILIbI BETMUMHBI Uepe3 APYTrue.

Pacnio3naBate mapamnenenunen, KyO, WCIONB30BaTh TEPMUHOJIOTHIO: BEPIITUHA,
pebpo rpaHb, U3MEPEHUs, HAXOIUTh U3MEPEHUS MapajuieNenunesaa, Kyoa.

Beruucnare 00bE€M  KyOa, mapajuiefenunena IO 3aJaHHbIM — HU3MEPEHUsIM,
MOJIb30BATHCS SIMHUTIAMU U3MEPEHHS 00BEMA.

Pemate HecnoxkHblE 3aJa4d  HAa  U3MEPEHHE T'E€OMETPUYECKHX  BEJIIMYHH
B [IPAKTUYECKUX CUTYaLHSX.
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[TpenMeTHbIe pe3ysIbTaThl OCBOCHHS NPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydenwus B 6 Kjacce:

Yuciia 1 BBIYUCTICHUA

3HaTh M TIOHMMAaTh TEPMUHBI, CBSI3AHHBIE C PA3JMYHBIMU BUJAMU YHUCEN U
croco0aMu UX 3alucH, NEPEeXOAUTh (€CIU 3TO BO3MOXKHO) OT OAHOM (POpMBI 3amucu
qyucla K Ipyrou.

CpaBHUBATH U YIIOPSIOUUBATH LIEJIbIE YK CIIA, OOBIKHOBEHHBIE U JIECATUYHBIE POOH,
CpaBHUBATh YUCJIA OJTHOTO U PAa3HbIX 3HAKOB.

BoInonHsTh, coueras yCTHbIE M TUCbMEHHBIE TPUEMBI, apu(dMETUUECKHUE TEUCTBUS
C HATypaJIbHBIMU M LEJIbIMH YUCJIaMH, OOBIKHOBEHHBIMH W JECSITUYHBIMU APOOSIMHU,
IIOJIO’KATEJIBHBIMU M OTPULIATEIIbHBIMU YUCIIAMU.

BprunciATe 3HaYEHHs YWCIIOBBIX BBIPAKEHHM, BBINOJHATH NPUKUIAKY M OLIEHKY
pe3ynbTara BBIYMCICHUW, BBINOIHATh MNPeoOpa3OBAHMS  YHUCIOBBIX  BBIPAXKEHUUN
Ha OCHOBE CBOWCTB apu(hMETHUUECKUX JCHCTBUH.

COOTHOCUTPH TOYKY Ha KOOPJIWHATHOW MPSMOU C COOTBETCTBYIOIIUM €M YUCIOM H
M300pakaTh YUCiIa TOYKAMU HA KOOPJAUHATHON MPAMOM, HAXOJUTh MOAYJb YHACIA.

COOTHOCHTH TOYKHM B IPSIMOYI'OJIBHOM CHUCTEME KOOPAMHAT C KOOPIAMHATAMH 3TOU
TOYKH.

OKpyTasTh Heble YUCIa U IECITUYHBIE 1POOU, HAXOIUTh TPUOIMKEHUS YU CEIL.

YucsoBbie M OYKBEHHbIC BbIPAKEHHUS

[TonumaTte ¥ ynoTpeOJATh TEPMHUHBI, CBA3aHHBIC C 3alMChI0 CTEMECHW YHCIA,
HAaXOJWTh KBaJpaT W KyO 4YHCIA, BBIYHUCISATH 3HAYCHUS] YHCIOBBIX BBIPAKECHUM,
coAepKalliX CTEeTICHHU.

ITonb30oBaThCs MpU3HAKaAMU JICIUMOCTH, PaCKIaJbIBaTh HATypalibHbIE 4YHCIIA
Ha MPOCTHIE MHOXKUTEJIH.

[Tonb3oBaThca MacITaAOOM, COCTABIISITH MPONOPLUU U OTHOIIEHHUS.

Ucnonb3oBath OykBBI AJjisi 00O3HAYEHUS YHWCEN MPU 3alUCH MaTEMAaTHYECKUX
BBIPOKEHUM, COCTABIATh OYKBEHHBIC BBIpAKEHUS U (OPMYIbI, HAXOAUTh 3HAYCHHUSI
OYKBEHHBIX BBIPOXKEHUH, OCYIIECTBIISII HEOOXOAUMBIE MOJICTAHOBKU U TTpeoOpa3oBaHus.

Haxonuts HEN3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemieHune TeKCTOBBIX 32124

Pemrats MHOTOIIIAroBbIe TEKCTOBBIC 3a/1a4l apU(DMETHICCKUM CIIOCOOOM.

Pemate 3amaum, CBs3aHHBIE C OTHOIICHUEM, IMPOMOPIHOHAIBHOCTHIO BEJIHWYUH,
MIPOIICHTAMH, PeliaTh TPX OCHOBHBIC 3a7a4M Ha APOOH M IIPOIICHTHI.

Pemate 3amaun, comepkaliyde 3aBUCHMMOCTH, CBSI3bIBAIOIINE BEIMUYUHBI: CKOPOCTb,
BpeMsl, pPacCTOSIHHE, II€HAa, KOJMYECTBO, CTOUMOCTh, MPOWU3BOAUTEIBLHOCTh, BpEMS,
o0béMa paboOThl, UCIHOIB3Yd apudMETHYECKHEe JeUCTBUA, OIEHKY, MPUKUJIKY,
MOJIb30BaThCS SIMHUIIAMU U3MEPEHHUS COOTBETCTBYIOIIUX BEJTUYHH.

CocTtaBisaTh OyKBEHHBIE BBIPAXKECHHUS 110 YCIOBHUIO 3aa4H.
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W3Bnekats HHPOpPMALIKIO, TPEACTABIECHHYIO B TA0NUIIAX, HA TMHEWHOM, CTOI0UaTON
WIM KPYroBOM  JauarpamMmax, HWHTEpPIPETHPOBATh MPEACTABICHHBIC JaHHbIC,
UCIIOJIb30BAaTh JIAHHBIC NPHU PEIICHUH 3a/1a4.

[IpencraBnsaTe WHGOPMALMIO C TMOMOIIBIO TaONHIl, JIMHEHHOM U CTOJIOYATOM
JarpaMm.

Harasignas reomerpust

[IpuBoauTh mNpUMEpPbl OOBEKTOB OKPYXKAIOIIETO MHUpPA, HUMEWIHX (opmy
U3YYEHHBIX T€OMETPUYECKUX IIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, TPUMEPHI PaBHBIX
Y CUMMETPUYHBIX UTYD.

N300paxkaTh ¢ MOMONIBIO IIUPKYJISL, TUHEHKH, TPAHCIIOPTHUPA HA HEJIMHOBAHHOW U
KJIeT4aToil Oymare M3y4deHHbIE IJIOCKHE reomMeTpuueckue (urypbl U KoHpurypaunuw,
CUMMETPHUYHbIE (PUTYPHI.

[Tonb30BaThC TEOMETPUUYECKUMH MOHSITUSIMU: PABEHCTBO (UTYp, CUMMETpHS,
UCIIOIb30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C CUMMETPHUEW: OCb CHUMMETPUH, LEHTP
CUMMETPHH.

HaxoauTes BeNMYHUHBI YTI0B U3MEPEHNUEM € IIOMOILBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aIaHHOM BEJIMYWHBI, I0JIb30BATHCA IIPU PELICHUM 3a1ad I'pajyCHOW MEPOU YIJIOB,
pacrno3HaBaTh Ha YEPTEKAX OCTPBIN, IPSAMOU, pa3BEPHYTHIN U TYIIOU YIJIBL.

Bpruncnares  IMHY  JTIOMAHOM, TEPUMETP MHOTOYTOJIBHUKA, ITOJb30BATHCS
€AVHHUIAMH W3MEPEHUS UIMHBI, BBIPAXKATh OJHU €AUHULIBI U3MEPEHUS JUIMHBI 4Yepes
JpyTHE.

Haxomute, ncnonb3ys 4epTEXHBIE HWHCTPYMEHTBI, PACCTOSHUSA: MEXKIAY ABYMS
TOYKaMH, OT TOYKH JI0 NPSIMOM, JJIMHY IIyTH HA KBAJIPATHOMN CETKE.

BoruucnsaTs miuomaas Guryp, COCTaBIEHHBIX U3 NPIMOYTOJIbHUKOB, UCIOJIb30BaTh
pazOueHne Ha  MNPAMOYTOJIBHUKM, HA  paBHbIE  (QUTYpPHI,  JIOCTpaHBaHUE
0 TPSIMOYTOJIbHUKA, IIOJb30BaThCSl OCHOBHBIMM €IMHULAMH W3MEPEHHUs IUIOLIAMIN,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOIIAAN YEPE3 APYTHE.

Pacrio3HaBate Ha MOAENAX W HW300pPAKEHUSIX MUPAMUIY, KOHYC, ITMJIMHJIP,
UCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIKMHA, peOpo, rpaHb, OCHOBaHUE, pa3BEPTKA.

N300pakaTs Ha KJleT4aTON OyMare mpsiMOYTOJIbHBIN Mapajuiesenue].

Boluucisate 00bEM  MPSAMOYTONBHOTO MapajuieNienumena, KyOa, MOoJb30BaThCs
OCHOBHBIMH €TUHUIIAMH U3MEpPEHUs1 00BbEMa;

Pemlate HecnoxkHbIE 3aJaud  Ha HAXOXKJICHHE T'€OMETPUYECKHX BEJIMYHH
B IIPAKTUYECKUX CUTYaALHSX.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KIIACC
Hanmenosanue paznena |KomnuectBo OcHOBHOE OcHOBHBIE BUJIBI JICATEIBHOCTH 00YJarOIINXCS
(TembI) Kypca 4acoB CoJIepKaHue
HatypanpHble uncna. 43 Jecsatuunas YuraTh, 3alIUCHIBATH, CPABHUBATH HATYPAJIbHbBIC YHCIIA;

CUCTEMA CYUCIIEHUS.
Psin HaTypanbHBIX
qucel.
Harypanbnsii ps.
Uucno 0.
Harypanbnsbie uncia
Ha KOOPAWHATHOU
MPSAMOM.
CpaBHeHue,
OKpYTJIEHUE

JlelicTBUS C HATYpaJIbHBIMU
quCcIaMu

Apudmernueckne
JeucTBUS

C HATypaJIbHBIMU
yuciiamu. CBoiicTBa
HYJISI TIPY CJIOKEHUH
Y YMHOKEHUHU,
CBOMCTBA €UHUIIBI
MPU YMHOKEHUHU.

HATypaJIbHBIX YUCEI.

NpeaIaraTb U 00CyK1aTh COCO0BI YIIOPSAIOYMBAHUS YNCEIL.
M300paxaTh KOOPAUHATHYIO IPSIMYIO, 0TMEYaTh YKCIIa
TOYKaMU Ha KOOPJAMHATHOM NPAMON, HAXOAUTH KOOPINHATHI
TOYKH.

HccnenoBathb cBOMCTBA HATYPaJIbHOTO psja, yucen 0 u 1
IIPU CJIOKEHUU U YMHOXEHUU.

Hcnonb30BaTh NPaBUJIO OKPYIJIEHUS HATYPAIbHBIX YHCEIL.
BoinoyHaTh apudgmMeTnyecKue 1eCTBUSA C HATYPAIbHBIMU
YUCJIAMH, BBIMUCJIATH 3HAYEHUS YUCIOBBIX BHIPAKEHUIM

CO CKOOKamH U 6e3 CKOOOK.

3anuceIBaTH NPOU3BENICHNE B BUJE CTEIICHU, YUTATh
CTENIEHU, MCN0JIb30BATH TEPMHHOJIOTHIO (OCHOBAHHUE,
MOKa3aTellb), BBIYMCIASATh 3HAYEHUS CTCIICHEH.

BbInoJHATH NPUKUAKY U OLEHKY 3HAaYE€HUN YUCIIOBBIX
BBIPKECHUI, MPeAIaraTtb 1 NPMMEHATh NPUEMbI IPOBEPKHU
BBIYHCIICHUN.

Hcnonb30BaTh NPpH BHIYUCIEHUAX IEPEMECTUTEILHOE U
COUYETATEIIbHOE CBOMCTBA CIIOKECHUS U YMHOXKEHUS,
pacIpenenuTeIbHOE CBOMCTBO YMHOKEHUS; (OPMYIHMPOBATH
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[lepemecTuTenpHOE
1 COYETaTEIbHOE
CBOMCTBA CJIOKEHHUS
U YMHOXKEHUS,
pacnpeneuTeIbHOE
CBOMCTBO
YMHOKECHHUS.
Jenurenu n
KpaTHBIE YUCIa,
Pa3JI0KEHHUE YUCIIA
HAa MHO>KHUTEJIH.
Henenue

¢ octarkoM. [Ipocteie
Y COCTaBHBIC YHCIIA.
[Ipu3Haku
JIEJTUMOCTH Ha 2, 5,
10, 3, 9.

CreneHb ¢
HaTypaJbHBIM
MOKa3aTeJIeEM.
Yucnosbie
BBIpAKEHUS,
MOPSIOK IEMCTBUM.
Pemmenune TeKCTOBBIX
3aJ1a4 Ha BCE
apupMETHIECKIE

U PUMEHATH NMPaBUJIA IPeoOpa30BaHUs YUCTIOBBIX
BBIpaKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICUCTBUH.
HccaenoBaTh YMCI0BbIE 3aKOHOMEPHOCTH, BBIIBUTATH U
000CHOBBIBATH THNOTE3bI, (POPMYJIUPOBATH 0000IIEHUSA U
BBIBO/IBI 110 PE3YJIbTATaM IPOBEIEHHOTO HCCIIEI0BAHUS.
DopMyJUPOBATH ONpPeIeIeHUsI JICJIUTENS U KPaTHOTO,
Ha3bIBATh JICIIUTEJIM U KPATHBIE YKUCIIA; PACIIO3HABATH
MPOCTHIE U COCTaBHbBIC YHCA; (OPMYJIUPOBATH U
NPUMEHATH NMPU3HAKM JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKEHUS YUCIIA HA ITPOCTHIE
MHOXKUTEN; HAXOAMTh OCTAaTKH OT JICJICHUS U HETOJIHOE
YacCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BICKA3bIBAHUSA

0 HaTypaJIbHBIX YHCJIaX, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEDPSHI, CTPOUTH BHICKA3BIBAHUSA U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCEIL.
KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C IOMOUIBIO CBSI30K «H», KA, «ECIHU. .., TO... ).

Pemath TeKCTOBBIC 3a/1aUu apUPMETHIECKUM CIIOCOO0OM,
HCMOJIb30BAaTh 3aBHCHUMOCTH MEXTY BETUYMHAMU (CKOPOCTb,
BpEMsl, pACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTD U JIP.):
AHAJM3MPOBATH U OCMBICJAMBATH TEKCT 3a7a4H,
nepegopMyIMpoOBaTh YCIOBHE, H3BJIEKATh HEOOXOIUMbIC
JIaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTU MEXAY BEJIUYNHAMU,
CTPOUTH JIOTUYECKYIO LETOYKY PACCYKICHUI.
MoaeaupoBaThb X0/ PELICHHS 33/1a4H C IIOMOIIBIO PUCYHKA,
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JIEHCTBUS,
Ha JIBIOKCHHUE U
MOKYIIKH

CXEMBI, TaOJINIIBI.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3IMYHBIE PELICHUS,
3aMKCH PELIEHUH TEKCTOBBIX 3a/1a4.

Kpuruyecku oueHMBAThH MOJYYEHHBIN PE3YyJIbTAT,
OCYLECTBJIATH CAMOKOHTPOJIb, IPOBEPSIA OTBET HA
COOTBETCTBHUE YCIOBUIO, HAXOAUTH OIIHOKHU.

PemaTp 3a1aun ¢ momMoIibio nepedopa BceX BOZMOKHBIX
BAapUAHTOB.

3HAKOMUTBCS € MCTOPHEN Pa3BUTHS apU(PMETUKA

Harnsimnas reomerpust.
JIMHUM HA TUTOCKOCTH

12

Touka, npsimast,
OTPE30K, JIyY.
Jlomanas.
N3mepenune avHbI
OTpe3Ka,
METPUYECKHUE
CJIMHHUIIBI
WU3MEPEHUS JIJTUHBI.

OKpy>KHOCTb U KpYT.

[TpakTnueckas
paboTta
«IlocTpoenue y3opa
U3 OKPYKHOCTEW.
VYron. [Ipsamoi,
OCTpBIH, TYIIOU U
Pa3BEPHYTHIN YTJIBL.
W3mepeHnne yrios.

Pacno3HaBaTth Ha yepTexax, pUCyHKaX, ONMChIBATD,
UCIIOJIb3Ysl TEPMUHOJIOTHIO, U H300Pa’KaTh C IOMOIIBIO
YepTEKHBIX UHCTPYMEHTOB: TOUKY, IPSAMYIO0, OTPE30K, JIyY,
yToJ1, JOMaHyt0, OKpY>KHOCTb.

Pacno3HaBath, NpMBOAUTH NPUMePbI 0OBEKTOB PEaIHLHOTO
MHUpa, UMEIOITUX (HopMy N3YUEHHBIX GUTYDP, OLEHUBATH UX
JIMHEWHBIE Pa3MEPBI.

Hcnoab3oBaTh TMHENHKY U TPAHCIIOPTUP KaK HHCTPYMEHTHI
JUIsl IOCTPOCHHMS U U3MEPEHUS: H3MEPSATH JUIMHY OTPE3Ka,
BEJIMYMHY yTJa; CTPOUTH OTPE30K 3aIaHHOM JJIMHBI, YTOJI,
3aJIaHHOM BEJIMYUHBI; OTKJIAABIBATH LIUPKYJIEM PaBHbIE
OTPE3KH, CTPOUTH OKPYKHOCTh 33/IaHHOTO painyca.
N300paxath KOHPUTYpaLUU TeOMETpUIECKUX (pUryp

13 OTPE3KOB, OKPYKHOCTEM, UX YaCTEN HA HEJIMHOBAHHOU U
KJIET4aTOM Oymare; mpeasiaraTb, OMUCHIBATH U 00CYKAATh
CIOCO0bI, AJITOPUTMbI IIOCTPOCHHUS.

Pacno3naBath M M300paxkaTh Ha HEJIMHOBAaHHOM U
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[TpakTryeckas
pabota
«IlocTpoenue
YTJIOB»

KJIETYaTOM Oymare mpsiMOid, OCTPBIN, TyHOH, pa3BEPHYTHIMI
VIJIbl; CPABHUBATH YIJIbL.

BpI4uCIsITH JJIMHBI OTPE3KOB, JIOMAHBIX.

IlonnMaTh M MCNOJIB30BATh MPU PELICHUH 32124
3aBMCUMOCTH MEXy €AMHUI[AMU METPHUUECKOU CUCTEMBI
Mep; 3HAKOMHMTBCS C HEMETPUYECKUMHU CHUCTEMAMH MEp;
BBIPAKATH JUVIMHY B PA3JIUYHBIX €IUHULIAX U3MEPEHUS.
HUccaenoBath GUrypsl 1 KOHPUrypaluu, UCIOJIb3Ys
1u(pOBBIE peCypChl

OOBIKHOBEHHBIE JPOOH

48

Jpo6s. [IpaBuiibHbBIE
1 HETIPAaBWJIHHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue apo0ei.
CnoxxeHue u
BBEIYMTAHHC
OOBIKHOBEHHBIX
npobeii. CmermanHas
JpoOb. YMHOKEHUE
U JIeJICHUE
O0OBIKHOBEHHBIX
npo0eit; B3auMHO-
oOpaTHbIE JpOOH.
Penienne TeKCTOBBIX
3a/1ay, CoJepKaIImx
npoou. OCHOBHBIE

MopeanpoBarthb B rpadUuecKoi, IpeIMETHON popMme,

C MTOMOIIBI0 KOMIIBIOTEPA MOHSITHUS U CBOMCTBA, CBA3aHHbBIE

C OOBIKHOBEHHOM ApOObIO.

YuraTh M 3alIUCHIBATH, CPABHUBATH OOLIKHOBEHHBIE IPOOH,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIIOCOOBI
YIOPSAIOYUBAHUS JPOOEH.

N3006paxkaTh 0OOBIKHOBEHHBIE IPOOU TOUKAMHU

Ha KOOPJIMHATHOM MPAMON; HCIOJIb30BATh KOOPANHATHYIO
NPSAMYIO JJI CPaBHEHHUS IPOOEH.

®opMyJIMPOBATH, 3aNMCHIBATH C IOMOIIBLIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM IpoOU; MCMOJB30BATH OCHOBHOE
CBOMCTBO ApOOU AJIs COKpAIEHUS APOOEH 1 MPUBEIACHHUS
JIpoOu K HOBOMY 3HaMEHATEIO.

IIpeacTaBiasiTh CMENIAHHYIO IPOOB B BUJIE HEMPABWIBHON U
BBIJICTISITH IIENTYFO YaCTh YKCIIa U3 HEMIPaBWIBHON ApoOH.
BeinoHaTh apudgMeTnyeckue aeicTBus

C OOBIKHOBEHHBIMHU APOOSIMI; MPUMEHSATh CBOICTBA
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3a/1ayu Ha IpoOHu.
[Ipumenenue OykB
JUISL 3aIUCH
MaTEeMaTUYECKHUX
BBIPAKCHUU U
MIPEIOKEHHAM

apu(PpMETHISCKUX IEHCTBHUM JIs palliOHATH3AIIIN
BBIYHCIICHUU.
BbINOJIHATH NPUKUAKY M OLEHKY PE3YJIbTaTa BEIYUCICHUN;

npeaJaraTh U NPUMEHATH NPUEMBI IPOBEPKH BHIYNCICHUH.

IIpoBoauTH HCCIEA0BAHMS CBONCTB ApOOCH, omupasich

Ha YHCIJIOBBIE SKCIIEPUMEHTHI (B TOM YHUCIIE C TOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh NCTUHHBIC U JIOXKHBIC BBICKA3bIBAHHUS

0 1po0sX, HPUBOAUTH IPUMeEPbI U KOHTPIPUMEDPHI, CTPOUTH
BbICKa3bIBAHUS U OTPUILIAHUS BBICKA3bIBAHUM.

Pemarhb TekcTOBBIE 3a/1a4H, CoiepKalle IPOOHBIE JaHHbIE, U
3a/1a4M HA HAXOXKAECHUE YaCTH LEIOT0 U LEJIOTO 0 €r0 YacTH;
BBIABJIATH UX CXO/ACTBA U pas/In4usl.

MoaenupoBarh X0 pelIEHUs 3aa4M C IOMOILIBIO PUCYHKA,
CXEMBI, TAOJIUIIBI.

IIpuBoauTh, pa3doupaThb, OLEHUBATH PA3JINYHBIC PELICHMUS,
3aIIMCHU PEIIEHUIM TEKCTOBBIX 3a/1a4.

Kpuruyecku oneHMBaTh MMOJTYyYECHHBIN PE3YyJIbTaT,
OCYILECTBIISITE CAMOKOHTPOJIb, IIPOBEPSSI OTBET

Ha COOTBETCTBHE YCJIOBHIO, HAXOAUTH OLINOKU.
3HAKOMHTBCS ¢ HCTOPHUEH pa3BUTHUS apU(PMETUKH

Harnsgnas reometpus.
MHOTOYTrOJIbHUKH

10

MHOroyroJibHUKH.
YeThIpEXYroIbHUK,
MPSIMOYTOJIBHHK,
KBaJpar.
IIpakTueckas

OnuceiBaTh, HCMOJb3Ysl TEPMHHOJIOTHMIO, H300PaXKATH

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

I[IpuBoauThL NpUMeEPbI OOBEKTOB PEATBHOTO MUPA, UMEIOIIINX
(GbopMy MHOTOYTOJIbHUKA, PSMOYTOIbHUKA, KBaIpaTa,
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pabota
«IlocTpoenune
MPSIMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMHU

Ha HEJIMHOBaHHOU
oymare.
TpeyronpHUK.
[Tmomane u
MIEPUMETP
MPSIMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTAaBJICHHBIX U3
MPSIMOYTOJILHUKOB,
€AUHULIBI
M3MEpPEHUS
TJIOIIA/IH.
ITepumerp
MHOTOYTOJIbHUKA

TPEYTOJIbHUKA, OLEHUBATH UX JIMHEUHBIC PA3MEPBI.
BeraucjasTh: NepuMeTp TPEyrobHUKA, IPSIMOYTOJIbHUKA,
MHOT'OYT'OJIBHUKA; TUIOIIAb MIPSMOYTOJIbHUKA, KBagpaTa.
M300paxaTh OCTPOYIOJIbHBIE, IPSIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTth Ha HEIMHOBAaHHOM U KJIeTYaToOM Oymare KBajapar u
MPSAMOYTOJIBHUK C 3aJaHHBIMU JUIMHAMHU CTOPOH.
HcciienoBaths cBOMCTBA IPSIMOYTOJIBHUKA, KBaJpaTa IIyTEM
AKCIIEPUMEHTA, HAOJIIOICHH S, U3MEPEHUS, MOJICTUPOBAHHS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHUKA.
KoncrpyupoBath MaTeMaTH4eCcKHUE NPEIT0KECHUA

C MIOMOIIBIO CBSA30K «HEKOTOPHI», «J11000i1». PacmosnaBathb
VICTUHHBIE U JIOKHBIE BBICKA3bIBAHUS O MHOI'OYI'OJIbHUKAX,
NPUBOAUTHL IPUMeEPbl U KOHTPIIPUMEDHI.

HccienoBath 3aBUCMMOCTD IUTOIIAAN KBAIPATa OT JIMHBI
€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAIPATHOM CETKH JUJISL TOCTPOCHUS
¢buryp; pa3duBaTh NpsIMOYTrOJIbHUK Ha KBAJAPATHI,
TPEYTOJIbHUKH; COCTABJATH (QUTYPhI U3 KBAIPAaTOB U
MPSAMOYTOJIBHUKOB M HAXOAUTH UX IUJIOLIA/b, pa30UBaTh
¢burypsl Ha IPSAMOYTOJIBHUKHU U KBAAPaThl U HAXOAUTh UX
IJI0IA/Ib.

BeipakaTh BeJIMUMHY IUIOIIAAM B PA3JIMYHBIX €AMHULAX
U3MEPEHUSI METPUUECKON CUCTEMBI MEp, IOHUMATH U
HCI0JIb30BATh 3aBUCUMOCTH MEXYy METPUUECKUMU
€IUHULIAMU U3MEPEHHUSI TUIOIAIN.
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3HAKOMHUTBHCS ¢ IPUMePaMM NPUMeHEeHUs IJI0IAu U
MepUMETPA B IPAKTUICCKUX CUTyalusax. PemiaTs 3a1auu

U3 peaabHON )KU3HU, MPeIIaraTh U 00Cy:K1aTh pa3Tu4HbIe
CIoco0bI penieHus 3aaau

JlecaTuunble 1podu

38

JlecaTrdHas 3anuch
npobeii. CpaBHeHUE
JeCITUIHBIX
JpOOCH.

JlericTBus

C ICCATUYHBIMU
JTPOOSIMHU.
Oxkpyriienue
JeCITUIHBIX
JTpOOCH.

Pemenne TekCTOBBIX
3a/1a4, CoJIePIKaIInX
npobu. OCHOBHBIE
3aJlayu Ha 1poou

IIpeacTaBisiTh ACCATUYHYIO IPOOb B BUIE OOBIKHOBEHHOM,
YHUTATh H 3aNMCHIBATH, CPABHUBATD JICCATUYHBIC IPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
YIOPSIAOUMBAHUS IECATUIHBIX APOOEH.

N300pakaTh 1eCATUUHBIC TPOOH TOUYKAMHU HA KOOPIMHATHOM
MIPSAMOM.

BbIABJIATH CX0/ICTBA ¥ Pa3auyMs IIPaBUI apUYMETHICCKUX
JICVCTBHI C HATYpPaJIbHBIMU YUCIIAMH U JECATUYHBIMU
IpoOsIMU, OOBSICHATD HX.

BoinosHaTh apudmeTnyeckue AeMCTBUS C IECITUIYHBIMU
JIpoOSIMU; BBINMOJIHATh NPUKHAKY U OLIEHKY pe3yibTaTa
BBIUMCJICHUH.

IIpumeHsATH cBOMCTBA apuPMETHUECKUX JEHCTBUN

JUTSL pallMOHAIU3allid BEIYMCIICHUI.

I[IpuMeHATH NPABUJIO OKPYIJIEHHUS JTCCITHUHBIX APOOCH.
IIpoBoauTH MCCJIeI0BAHNSI CBOMCTB JECATUYHBIX IPOOECH,
ONUPasCh Ha YHUCIJIOBBIE YKCTICPUMEHTHI (B TOM YHUCIIE

C MIOMOIIIbIO KOMIThIOTEPA), BHIIBUTaTh THIIOTE3bI U
MIPUBOJIUTH UX 000CHOBAHUSI.

Pacno3HaBaTh UCTUHHBIC U JIOXKHBIC BICKA3bIBAHUS

0 Ipo0sX, MPUBOAUTH MPUMEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPUIIAHKS BbICKA3bIBAHUH.
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PemaThb TeKCTOBBIE 3aJ1a4H, COAEPKALIUE IPOOHBIE TaHHbIE, U
Ha HaXOXKIECHHUE YaCTH LEJIOr0 U LIEJIOT0 TI0 €ro YacTH;
BBIAIBJISITH HX CXOACTBA U PA3JIHYHSL.

MopeanpoBarh X0/ peLIECHUS 3a1a4M C IOMOILBIO PUCYHKA,
cxemsbl, Tabmuubl. IlpuBoauTH, pa30upaThb, OEHNBATH
pa3IuYHbIC PEIICHHUS], 3aIIMCH PEILIEHUI TEKCTOBBIX 3a/1a4.
OnepupoBath 1pOOHBIMU YHCIIAMHU B pEAJIbHBIX )KU3HEHHBIX
CUTYyalUX.

Kpuruvecku oneHMBaTh ITOIYYECHHBIN PE3YNIbTAT,
OCYILECTBJISITh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOJIUTh OLIMOKH.
3HAKOMUTBCS € MCTOPHEN Pa3BUTHS apU(PMETUKA

Harnsimaas reometpus.
Tena u purypst
B IIPOCTPAHCTBE

MHOrorpaHHHKH.
N3o00paxenue
MHOTOTPAHHHUKOB.
Mopnenn
MPOCTPAHCTBEHHBIX
TeN.
IIpssMOyTrOnbHBIN
napajjienenunen,
Ky0. Pa3Béprku kyda
U napaJijiesienunena.
IIpakTnueckas
pabora «Pa3BépTka
KyOa».

O0béM KyO0a,

Pacno3HaBaTh Ha YepTexkax, pUCYHKAX, B OKPY/KAKOLIEM
MM pe MIPSIMOYTOJIbHBIN Napajienenunes, Kyo,
MHOTOIPAHHHUKH, O CHIBATh, MCII0JIb3YS TEPMUHOJIOTHIO,
OLICHMBAThb JIMHEIHBIE Pa3MEpHI.

IIpuBoauTH NpUMeEPHI OOBEKTOB PEAIbHOTO MUPA, UMEIOLIUX
(GbopMy MHOTOIpaHHHKA, IPSIMOYTOJIBLHOTO NapaljiesIenunena,
KyOa.

N300paxarh Ky0 Ha KJeT4aToi Oymare.

HccnenoBath cBoiicTBa Ky6a, MpsSMOYTrOJIbHOTO
napajuleenunea, MHOrOTPaHHUKOB, UCIIOJIB3YsT MOJEIH.
Pacno3naBath u n300paxkaTh pa3BEPTKU KyOa u
napajuienenunena. MoaeanpoBaTth Ky0 U mapaieienumnes
u3 OyMaru v npoyux MaTepuagoB, 00bICHATH CIIOCO0
MOJEIUPOBAHUS.
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PSIMOYTOJIBHOTO
napasuienenumneaa

HaxoanTh n3MepeHus, BbIYMCISTD ILI0IIA (b TOBEPXHOCTH;
00BEM KyOa, MpSMOYTOJIbHOTO MapaljIesIeuIeaa;
HCCJIeA0BATH 3aBUCMMOCTB 00bEMa Ky0a OT JTMHBI €T0
pedpa, BBIABUIaTh U 000CHOBBIBATH THIIOTE3Y.
Hao0uronath 1 NpOBOAUTH AHAJIOTMH MEXK]Ty OHATHIMHU
wioniaau 1 00bEMa, nepuMeTpa U Mouaau HOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIE U JIOKHBIC BBICKA3bIBAHMS

0 MHOTOI'PaHHUKAaX, MPUBOAUTH NPUMePbI U KOHTPIPUMEPHI,
CTPOMTH BBICKA3BIBAHMS U OTPULIAHUS BBICKA3bIBAHUM.
Pemars 3aga4um u3 peanbHOMN KU3HA

[ToBTOpEeHuEe 1 0000IIIEHNE

10

IToBTOpEHUE
OCHOBHBIX HOHATHH
1 METOJIOB Kypca

5 xiacca,
00001IeHre 3HAaHU I

BuIyucasiTh 3HaU€HUS BBIPAXKECHUM, COAEPKALIUX
HaTypaJbHbIE YUCIa, OOBIKHOBEHHBIE U IECATUYHBIE TPOOH,
BBITIOJHATH MPeoOpa3oBaHUs YHUCET.

Bbi0upaTh cniocod cpaBHEHUS YHCEI, BEIYMCICHUM,
NPUMEHSITh CBOIicTBAa apu(pMETUYECKHUX JEHCTBUN

JUISL paMOHAIU3alMU BEIYUCIIEHUN.

OcyuecTBJIATh CAMOKOHTPOJIb BBINOJIHAEMBIX AEUCTBUN U
CaMOITPOBEPKY PE3yJIbTaTa BIYUCICHUMN.

Pemiats 3aga4mn U3 peanbHON )XKU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUS U1 PELICHUA 3a1a4 U3 IPYTUX
y4€OHBIX MPEIMETOB.

Pemiathb 3aga4mn pa3sHbIMH C1IOCO0aAMH, CPABHUBATD -
CIoCco0bI pEIICHNS 3a]a4, BBIOMPATH PAallHOHAJIbHbBIN
crocoo

OBILIEE KOJIMYECTBO
YACOB I1IO ITPOT'PAMME

170
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6 KJIACC
Haunmenosanue paznena |Kosmuectso OcHoBHOE OcHOBHBIE BUJIBI JIEATEIBHOCTH 00YJarOIINXCS
(Temnbl) Kypca 4acoB coepKaHue

HartypasbHbie yncia 30 Apudmernyeckue BoinoHaTh apudgmMeTnyecKkue 1eCTBUA C MHOIO3HAYHBIMU
JNEUCTBUS HaTypaJbHBIMHU YHCIAMU, HAXOAUTH 3HAYEHHM S YHCIIOBBIX
C MHOTI'O3HAYHBIMU BBIPKEHUI CO CKOOKaMU 1 0€3 CKOOOK; BBIYMCJISATh
HaTypaJbHbIMU 3HAYeHMs BBIPAKEHUM, CONEPKAIINX CTENICHU.
gucnamu. Uucnossle | BbINOJHATH NPUKHAKY M OLEHKY 3HAYCHHUI YACIOBBIX
BBIPAKEHUS, BBIPOKECHU, MPUMEHATH NPUEMBI IPOBEPKH pe3yibTaTa.
MOPSAOK JEHUCTBHM, Hcnonb30BaTh NPpH BEIYUCIEHUAX IEPEMECTUTEIBHOE U
UICIIOJIb30BaHUE COYETATENBHOE CBOMCTBA CIIOKEHUSI 1 YMHOKECHMUS,

cko0ok. OkpyrieHue
HaTypaJIbHBIX YUCE].
Jlenurenu u KpaTHbIe
YHCJIa; HanOOJIbIITHI
OOIINH ACTUTEND U
HanMEHBIIIee 00IIee
KpaTHoE.

JlenuMocTh CyMMBI U
MIPOU3BEICHMUSI.
Henenue

C OCTaTKOM.
Penienne TekCTOBBIX
3aj1a4

pacrpeeuTeIbHOe CBOMCTBO YMHOXKEHUSI OTHOCUTEIIBHO
CJIOKEHUSI, CBOMCTBA apU(METUUECKUX JTCUCTBUM.
HccaenoBaTh 4KCIIOBbIC 3aKOHOMEPHOCTH, TPOBOIUTH
YHUCJIOBBIE SKCIIEPUMEHTHI, BbI/IBUTATh U 000CHOBBIBATH
THIOTE3bI.

@®opMyJTUPOBATH ONPeieJIeHUs JICIUTEIISI U KPaTHOTO,
HanOOJIBIIETO OOIEr0 ASIUTEIS U HAUMEHBIIIETO O0IIETO
KpPaTHOTO, MPOCTOT0 ¥ COCTABHOI'O YUCEN; UCIOJIb30BATh 3TH
MIOHSATHUSI TIPU PEIICHUH 3a]1a4.

I[IpuMeHSATH aJITOPUTMBI BEIYHCIICHUAS HAaUOOJIBIIEro 00IIETro
JIETUTEII 1 HAMMEHBIIIET0 00IIer0 KPaTHOTO JIBYX YUCE,
AJTOPUTM PA3JIOKEHHUS YKCIIa HA IPOCThIE MHOKHUTEIIH.
HccaenoBath ycnoBus AenuMocty Ha 4 u 6.

HUccaenoBartp, 00Cy:Kka1aTh, hopMyIMpPOBATH U

28



denepanbHas paboyas nmporpamma | Marematuka. 59 kiacchl (0a30BbIi YPOBEHbB)

000CHOBBIBATb BBIBO/I O YETHOCTH CYMMBI, TPOU3BECHHUS:
JBYX YETHBIX YUCEJI, IBYX HEUETHBIX YUCIIE, YETHOTO U
HEYETHOT'O YUCE.

HccaenoBath CBOMCTBA JICIMMOCTH CYMMBI U IPOU3BEICHUS
YU CEJL.

IIpuBOoAMTH MPUMeEPHbI YHUCE C 3aJaHHBIMUA CBOMCTBAMHU,
Paco3HABaTh BEPHbIC M HEBEPHbIE YTBEPKICHUSA

O CBOMCTBaX YHCEI, ONPOBEPraTh HEBEPHBIC YTBEPKIACHUS
C IOMOIIBK KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

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

PemiaTh TEKCTOBBIE 33/1a4H, BKIIFOYAIOIINE TOHATUS
JIETUMOCTH, apU(METHIECKUM CIIOCOOOM, HCTIOIB30BaTh
nepedop BCeX BO3ZMOXKHBIX BAPUAHTOB.

MopenupoBaTh X0 PEIICHUS 3aJ]a4l C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBI.

IIpuBoauTh, pa30MpaTh, OLEHUBATDH PA3JIMYHBIC PEILICHUS,
3aIlMCH PEIIEHUN TEKCTOBBIX 3aJ1a4.

Kpurnuecku oueHUBaTh [TOJYYEHHBIN PE3YJIBTAT, HAXOAUTh
OIIMOKH, OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsanas reometpus.
[IpsiMbIE HA IIIOCKOCTH

[TepnennuKkyisipabIe
IPSIMBIE.
[TapannenvHbie
MpsMBIE.
Paccrosanue mexny

Pacno3naBaTthb Ha yepTexax, puCyHKax ciydyad B3auMHOTO
PaCIIOJIOKEHUS JBYX MPSIMBIX.

N300paxaTh ¢ NOMOIIBLIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIETYATON OyMmare /1B ePeCeKaroImecs
npsiMble, JIBE MapajulelibHbIC MPSAMbIEC, CTPOUTH MPAMYIO,
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JIBYMsI TOUYKAMH,
OT TOYKH J0 IIPSIMO,
JUIMHA MapuipyTa

Ha KBaJpaTHOU CETKE

IIEPIICHIUKYJIIPHYIO TaHHOM.

IIpuBoaUTHL NPUMeEPBI NAPALIECITBHOCTH U
MIEPIICHIUKYJIIPHOCTH NPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIBHUKAX MEPIICHIUKYIISIPHBIC U
napajuienbHble cTOpoHbl. M300pamaTh MHOTOYTOJIBHUKA
C MapaJUIEIbHBIMH, IEPIICHIUKYJIIPHBIMA CTOPOHAMH.
Haxoaurhb paccTrosiHuE MEXAY ABYMs TOYKAMU, OT TOUYKU
JI0 TIPSAMOM, ITTMHY ITyTH HAa KBaJPAaTHOM CETKE, B TOM YHCIIE
UCIOJIB3YS LIU(PPOBHIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
poOb, OCHOBHOE
CBOMCTBO po0H,
COKpalleHue aApooei.
CpaBHeHuE U
yIOPSI0YNBAHUEC
TpOOei.
Hecsatuunsie qpodu
U METpHYeCcKas
cUCTEMa Mep.
Apudmernyeckue
JEVUCTBUSA

C OOBIKHOBEHHBIMU
U JICCATUYHBIMU
JTPOOSIMHU.
OTHol1IeHUE.
Jlenenue B JaHHOM

CpaBHUBATH U YIOPAA0YUBATH JpO0OH, BLIOUPATH CIIOCO0
CpaBHEHUS APOOEH.

IIpeacraBiasiTh qecATUYHbBIC TPOOU B BUJIE OOBIKHOBEHHBIX
JpoOeit 1 OOBIKHOBEHHBIE B BUJIC IECATUYHBIX, HCMOJb30BATh
IKBUBAJIEHTHbBIE NPeICTABJIEHHUS JPOOHBIX YHCEN MPU UX
CpPaBHECHUH, IPU BhIYUCICHUAX. MCMmOIb30BaTh AECITUYHBIE
JpoOu Ipu peoOpa30BaHUU BEJTUYUH B METPUUYECKOU
CHUCTEME MEp.

BoinosHaTh apudgmMeTnyeckue 1eicTBUs

C OOBIKHOBEHHBIMU U JCCATHYHBIMH JIPOOSIMHU.

BbIYUCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
OOBIKHOBEHHBIE U JECATUYHBIE TPOOU, BBHITTOTHSTh
npeodpazoBaHus ApoOeH, BLIOUPATH COCO0, MPUMEHSITh
CBOMCTBA apu(METHUCCKUX ICUCTBUH JUIS pallHOHAIN3AIIUH
BBIYMCJICHUH.

CocTaBJisAiTh OTHOLICHUS U MIPONOPLINHI, HAXOAUTH
OTHOULIEHHE BEJINYVH, JICJINTh BEJINYNHY B IAHHOM
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OTHOUICHHH.
Macmita0,
MPOIOPLIHS.
ITonATHE npoueHTa.
Brruncnenne
MPOLICHTA

OT BEJIMYUHBI U
BEJIMUUHBI 110 €€
MPOLICHTY.

Pemenune TekcToBBIX
3a7a4, CoOAEepKaLIUX
JPOOU ¥ MPOIEHTHI.
[IpakTrueckas
pabota «OTHOIICHUE
JUTMHBI OKPYKHOCTH
K €€ quaMeTpy»

OTHOLIEHUH.
Haxoauts 3KCIepMMEHTAJILHBIM IIYyTEM OTHOUIEHUE JJIUHBI
OKPYKHOCTHU K €€ 1UaMeTpy.

HNuTepnpernpoBath MacmTad Kak OTHOIICHUE BEJINYHH,
HAXOAUTH MacIITa0 IUIaHA, KAPThI U BBIYUCIIATH PACCTOSIHUS,
UCIIOJIb3Ysl MacITao.

OO0BbSACHATH, UTO TAKOE MPOLIEHT, YHOTPEOIATh 000OPOTHI peUn
CO CJIOBOM «IIPOLIEHT». BhIpamaTh NpOLEHTHI B IpO0SX U
JIpoOU B MPOLIEHTAX, OTHOLIEHUE IBYX BEJIUYHMH B MPOLEHTAX.
BbI4ucJsATh IPOLEHT OT YMCa U YUCIIO IO €ro MPOLICHTY.
OxpyriasaTh 1poOu U MPOLEHTHI, HAXOAUTH TPUOIMKEHUS
YHCElL.

PemaTe 3aga4u Ha 4acTH, IPOLICHTHI, IPOIIOPLIUH,

Ha HaxO0XXJICHUE IPoOU (MPOIIEHTA) OT BETUYUHBI U BEJTUUUHBI
1o e€ Apo6u (TIporeHTy), Apodu (MPOoIeHTa), KOTOPHIN
COCTaBJISIET OJHA BeIM4YnHA OT Apyrou. IIpuBoauTs,
pa30upaThb, OLEHUBATH PA3JIMYHBIC PEIICHMS, 3aIIUCH
pEIICHUI TEKCTOBBIX 3a]a4.

N3BaexkaTs, nHGOPMALNUIO 13 TAOJIUIl U TUArPaAMM,
UHTEPIIPETUPOBATh TAOIUYHbIE JaHHBIE,

OTpeAensATh HauOoIbllee U HAaUMEHbLIee

U3 MIPE/ICTABICHHBIX JAHHBIX

Harnsanas reometpus.
CummeTpus

OceBast cumMMeTpus.
LlenTpanbHas
CUMMETPHUSL.

Pacno3naBaTh Ha yepTekax U N300pKEHUAX, H300pakKaATh
OT PYKH, CTPOUTH C IIOMOIIBI0 HHCTPYMEHTOB (pUrypy
(0Tpe30K, TOMaHYI0, TPEYTOJIbHUK, TPSIMOYTOJILHUK,
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[TocTtpoenue
CUMMETPUYHBIX
buryp.
[IpakTnueckas
pabota «OceBas
CUMMETPHS.
Cummerpus

B IIPOCTPAHCTBE

OKPYHOCTb), CHMMETPUYHYIO JAHHON OTHOCUTEIIBHO
MPSIMOW, TOYKH.

HaxoanTs npuMepbl CHMMETPUN B OKPYKAIOIIEM MUPE.
MopenupoBathb 13 Oymaru a8e GUrypbl, CAMMETPUYHBIE
OTHOCUTEJIBHO NPSIMOIl; KOHCTPYHPOBATH T€OMETPUUECKUE
KOH(UTypaluu, UCIOJIb3Ysl CBOMCTBO CUMMETPHUH, B TOM
YKCIIE€ ¢ TOMOIIBIO LIU(PPOBBIX PECYPCOB.

HccaenoBath CBOIICTBA U3YUYEHHBIX (PUTYD, CBSI3aHHBIE

C CUMMETpPHEH, HCOJb3Ys IKCIIEPUMEHT, HaOII0CHUE,
MOJEIIUPOBAHUE.

O00CHOBBIBATh, ONIPOBEPraTh C TIOMONIBI0 KOHTPIIPUMEPOB
YTBEPKACHUSI O CAMMETPUU QUTYD

Bripaxenus c OykBamu

[Tpumenenue OykB
JUIS 3aITUCH
MaTeMaTH4YECKUX
BBIPAKCHUU U
IPEAIIOKEHNMN.
bykBenHble
BBIPAKEHUS U

YU CJIOBBIE
NIOJICTAHOBKH.
bykBeHHbIE
PaBEHCTBA,
HaxO0XJIcHUE
HEU3BECTHOI'O

Hcnoan3oBaTh 0YKBBI /1711 0003HAYEHUS YUCEIN, TIPH 3aITUCH
MaTeMaTUYECKUX YTBEPKICHUM, COCTABIISITh OYKBEHHBIC
BBIPAXEHUS MO YCIOBHUIO 33/1a4HU.

HcciienoBaTh HECIOKHBIE YHCIOBbIE 3aKOHOMEPHOCTH,
MCIIOJIB30BaTh OYKBBI JISl UX 3AIKCH.

BouruucisiTh 4ciioBOe 3HaUeHUE OYKBEHHOT'O BBIPAYKECHUS
MY 33JJaHHBIX 3HAYEHUAX OYKB.

3anucsiBaTh POPMYJIBI: IEPUMETPA U TUIOILAN
MPSIMOYTOJIbHUKA, KBaApaTa; IJIMHBI OKPY>KHOCTH, TIJIOIIA N
Kpyra; BbINOJHATH BLIYUCIEHHUS 110 3TUM (popMyIiam.
CocTaBiasith (pOpMYJIbl, BEIPAKAIONINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSIHUE; LIEHA,
KOJIMYE€CTBO, CTOUMOCTD; TPOU3BOAUTENBLHOCTh, BpeMsl, 00bEM
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KOMITOHEHTA. pabOThI; BHITIOTHATH BEIYUCICHUS 110 3TUM (HOpMYyJIaMm.
DopMyIsl HaxoanTh HEN3BECTHBI KOMIIOHEHT apH(PMETHIECKOTO
JIEVCTBUS
Harnsnnas reometpus. 14 YeThIpEXYTOJIbHUK, MN300pakaTh Ha HEIMHOBAHHOM M KJIeTYaTOM Oymare
@urypsl Ha TNIOCKOCTH IPUMEPHI C MCIOJIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
YETHIPEXYTOJIBLHUKOB. | YETBIPEXYTOJIBHUKU C 3aJaHHBIMA CBOMCTBAMMU:
[IpssMOYTOJIBHUK, C NapaJUICIbHBIMU, IIEPIIEHAUKYJIPHBIMU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOpOH, YIJIOB,
JUaroHa’seH.
N3mepenue yrios.
Bungbr
TPEYrOJIbHUKOB.
[TepumeTp
MHOTOYTOJIbHUKA.
[Tnomans durypsi.
DopmyJIbl
nepuMeTpa u
IJI0ILA TN
IPSIMOYTOJIbHUKA.
[Tpubmmxénnoe
U3MEpEeHHUE IIIOMIAIN
duryp.
[IpakTnueckas

CTOPOHAaMHU, NMPSMBIMH YTJIAMH U AP., PaBHOOEPEHHBIN
TpeyroapHuk. Ilpeayarats u 00Cy:KaaThb crocoosbl,
AJITOPUTMBI [TIOCTPOCHUS.

UccaenoBarth, HCHOIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MOJEIUPOBaHUE, CBOMCTBA IIPIMOYIOJIbHUKA, KBApaTa,
pa3ouBaTh Ha TPEeyroibHUKU. OO0CHOBBIBATDH, ONIPOBEPraTh
C IOMOIIBIO KOHTPIIPUMEPOB YTBEPKICHUS

O MPSIMOYTOJIBHHUKE, KBAJpaTe, PACNO3HABATH BEPHBIE U
HEBEPHBIC YTBEPIKICHHUS.

HN3mepATH M CTPOUTH C TIOMOLIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbL;
Pacno3HaBaTh OCTPBIE, IPSIMBIE, TYIIbIE, Pa3BEPHYTHIEC YIVIBL.
Pacno3naBarth, n300pakaTb OCTPOYTOJIbHBIN, IPSIMO-
YTOJIbHBIH, TYMOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUN TPEYTOJIbHUKH.

BpI4uCasiTh IEPUMETP MHOTOYTOJIBHUKA, TUIOLIAb
MHOTOYT'OJIbHUKA pa30rueHneM Ha MPSIMOYTOJIbHUKH,
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pabora «Ilnomans
Kpyra»

Ha paBHBIC (PUTYPHI, UCIIOTH30BATh METPUUCCKUE CTUHUIIBI
W3MEpPEHUS ITMHBI U TUIOIIAIH.

HUcnonb3oBaTh NpUOIMKEHHOE M3MEPEHUE JITUH U
IonIaiel Ha KJeT4aToi 6ymare, mpuOIMmKEHHOE U3MEpEHUE
JUTMHBI OKPY>KHOCTH, TIJIOIIAIU Kpyra

[lonoxxurtenbHbIC U

OTpHUIATCIIBHBIC YHUCJIA

40

Llenbie yucna.
Monayne yucia,
reoMeTpudeckas
WHTEpHIpETALINS
Moyst. YrcnoBbie
MIPOMEKYTKHU.
ITonoxkurtensHBIE U
OTpUIIATEIIbHBIE
yucia. CpaBHEHHE
ITOJIOKUTEIBHBIX U
OTPHUIIATEIIbHBIX
YHCell.
Apudmernyeckue
JICUCTBUS

C TIOJIOKUTEJILHBIMU
U OTpHUIlATEIbHBIMHU
YHCJIAMH.

Pemmenune TeKCTOBBIX
3aja4

IIpuBOoAMTH PpUMeEPHI UCIIOJIB30BAHUS B PEAIBHOW KU3HU
TOJIOKUTEIIbHBIX U OTPULIATEIIBHBIX YUCE.

HN300paxkaTth 11€IIbIEC YKCIIA, IOJIOKUTEIIBHBIE U
OTpHUILIATEIIbHBIC YHCJIa TOYKAMH HA YUCIIOBOW MPSMOM,
HUCI0JIb30BATH YUCIIOBYIO MIPSAMYIO JIJIsI CPABHEHUS YUCEI.
IIpumeHsaTH IPaBUJIA CPABHEHHUS, YIIOPAA0YMBATH 1IEJIbIE
4yrCia; HAX0AUTh MOJIYJIb YUCJIA.

DopMyJUPOBATH NPABUJIA BEIYUCIICHUS C MOJIOKUTETBHBIMA
Y OTPUIIATEIIbHBIMU YHCJIaMU, HAXOAUTH 3HAYEHUS
YHCJIOBBIX BBIPAXKEHUH, COJIEPKAIUX I€UCTBUS

C TIOJIOKHUTEIbHBIMU U OTPUIATEIILHBIMU YHACJIAMH.
IIpuMeHATH CBOCTBA CIIOKECHUS U YMHOKECHUS

JUJ1s1 TpeoOpa3oBaHusl CYMM M MPOU3BEICHUIM
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[IpencraBieHne TaHHBIX

[IpssmoyrosbHas
cucTteMa KOOpAuHaT
Ha MJIOCKOCTH.
Koopannatel Touku
Ha IJIOCKOCTH,
abcrucca u
OpJIMHATA.
Cronbuatsie u
KPYTOBBIE
JUarpaMMal.
[IpakTnueckas
pabora «IlocTpoenue
TUarpaMm.
Pemenne TekcTOBBIX
3a/1a4, CoAEepKaIInX
JTAaHHBIE,

OO0BSICHATH U WIJIIOCTPUPOBATH MOHATHE MPSIMOYTOJILHOM
CUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTH HA KOOPAUHATHOMN MJIOCKOCTH
TOYKHU U (QUTYPHI 110 33JJaHHBIM KOOpAUHATAM, HAXOAUTh
KOOPAMHATHI TOYEK.

Yurtath cTO0YaThIC U KPYTOBBIE IHArpaMMBbl;
HHTEPHPETHPOBATH JIAHHBIC; CTPOUTH CTOJIOUYATHIC
nuarpammel. Uenosib30BaTh HHGOPMALIHIO,
MPECTABICHHYIO B Ta0JUIIaX, HA AUArpaMMax JIJIsl peIIeHUs
TEKCTOBBIX 3374 Y 33724 U3 PEaJIbHOM KU3HU

IIPECTaBICHHBIC
B Ta0IUIIAX U
Ha Juarpammax
Harmsannas reometpus. [IpssmoyTONIBHBIN Pacno3naBaTth Ha yepTexax, pUCYHKax, ONMMCbIBATH
@urypsl B IPOCTPAHCTBE napajiesenumnes, nupamMuay, Ipu3My, HHJIMHAP, KOHYC, IIap, H300pakaTh UX

KyO, mpu3ma,
nupamMmuaa, KOHycC,
UWIMHJD, 11ap U
coepa.
N3obpaxxenue

OT PYKH, MOJIeJIUPOBATH U3 OyMaru, IIacTUIIMHA, TPOBOJIOKH
u 1p. [lpuBoauTH NpUMepPbI OOBEKTOB OKPYKAIOLIETO MHPA,
UMeEIOINX (OpMbl HA3BaHHBIX TEJL.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb,
OCHOBAHMeE, BBICOTA, PAAUYC U JUAMETP, pa3BEPTKa.
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MIPOCTPAHCTBEHHBIX
dburyp. [Ipumepsl
pa3BEPTOK
MHOTOTPAHHHUKOB,
UINHPA U KOHYCAa.
[IpakTnueckas
pabota «Coznanue
Moaenen
MIPOCTPAHCTBEHHBIX
buryp».

ITonsarue o0bEMa;
€AMHUITBI U3MEPECHHUSI
00béMa. O0BEM
PSIMOYTOJIEHOTO
napayyie/enuIea,
Ky0a, popmyibl
00béMa

N3yuaTh, uCNOJIb3ys SKCIEPUMEHT, HAOJIIOIEHUE, U3MEPEHNE,
MOJEIUPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMChIBATH
CBOICTBA HAa3BaHHBIX TEN, BBISIBJATH CX0ACTBA U
Pa3IMuYMs. MEXKITY IUPAMUION U IIPU3MOU; MEXKITY
UUAJIMHIPOM, KOHYCOM U IIapOM.

Pacno3naBath pa3BEépTKU NMapavieenuneaa, kyoa, mpu3Mabl,
MAPaMHUJIbl, KOHYCA, HUJIUHAPA; KOHCTPYUPOBATh JaHHBIE
TeJla U3 pa3BEPTOK, CO3/1aBATh UX MOJECIIN.

Co3aaBath MoJeJIM IPOCTPAHCTBEHHBIX (hUryp (u3 oOymaru,
MIPOBOJIOKH, TJIACTHIIMHA U Jp.)

N3mepsaTbs Ha MoaeJIsIX: JJIMHBI pEOEp MHOTOIPAHHUKOB,
JIMaMeTp mapa.

BoiBoauths gopmyiry 00bEMa IPSIMOYTOIEHOTO
napasuieJIenuneaa.

Boruuciasats no gpopmysiaMm: 00bEM MPSIMOYTOITHHOTO
napajuienenuneaa, Kyoa; ucroib30BaTh €AUHUIBI U3MEPEHUS
00bEMa; BBIYUCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napasuielIenUNe0B; peliaTh 3a1a4 C pEATbHBIMU TaHHBIMU

[ToBTOpEHuUE, 0000IICHNE,
CHCTEMaTH3ALUs

20

[ToBTOpEHNHE
OCHOBHBIX MOHATHU
Y METOJ0B KypCOB D
1 6 KJIacCOB,
000011IeHIE U
cucTeMaTU3alus
3HaHUU

BbI4uc/ITh 3HAYCHUS BBIPAKEHUH, COJIEPKAIIAX
HATypaJIbHbBIE, 1IEJIbIC, TOJIOKUTEIIbHBIE U OTPULIATEIBLHBIC
qucia, OOBIKHOBEHHBIC U ICCATUYHBIC IPOOH, BHITIOIHITH
peoOpa3zoBaHUsI YUCENT U BHIPAKCHUH.

Bpi6upaTh cnnocod cpaBHEHUS YHCEI, BEIYMCICHUM,
NPUMEHSITh CBOMCTBA apu(METUICCKUX JeHCTBUIN

JUISL pallMOHAIN3alH BEIYMCIICHUM.

36



denepanbHas pabouas mporpamma | Matemaruka. 5-9 kinaccel (0a30BbIi YPOBEHB)

Pemarts 3agaum u3 peaqbHOU KU3HU, IPUMEHATH
MaTeMaTH4YeCcKHe 3HAHUA JIJI PelIeHUs 3a7a4 U3 APYyTuxX
MPEIMETOB.

Pemarts 3a1aum pa3HbIMH C1I0CO0aMH, CDABHUBATD,
BbBIOMPATH CNOCOOBI PEIICHUS 33/1a4U.

OcyumecTBJISATH CAMOKOHTPOJIb BBIIOJHIEMBIX ICHCTBUHN U
CaMOITPOBEPKY Pe3ysibTaTa BHIYUCICHUN

OBILEE KOJIMYECTBO
YACOB I1IO ITPOTPAMME

170
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®EJIEPAJIBHASI PABOUYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

MNOACHUTEJIBHAA 3AIITUCKA

AnreOpa siBIIsieTCS OAHUM U3 OMOPHBIX KYpCOB OCHOBHOTO OOIIEro 00pa3oBaHUs:
OHa O0ecneYrBaeT U3Y4YEHHUE APYTUX AUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHUTAPHOTO IUKIIOB, €€ OCBOEHUE HEOOXOAUMO JUIsl IPOJOJDKEHUs 00pa3oBaHus U
B TMOBCEIHEBHOM ku3HMU. Pa3Butue y oOydaronmxcsi Hay4YHBIX MpEACTaBICHUN
O TMPOUCXOXKIACHUU U CYIIHOCTH aireOpandeckux aOCTpakimii, crocode OTpakeHUs
MaTEeMaTUYeCKOM HAyKOW SBIEHUW W TPOLIECCOB B TMPHUPOJIe U OOIIEeCTBE, POJIU
MaTEMaTUYECKOr0 MOJICITMPOBAHUS B HAYYHOM IMO3HAHUU U B MPAKTHUKE CIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI W KAdyeCTB MBINUICHUS, HEOOXOIUMBIX
JUTSL afjanTallid B COBPEMEHHOM 1 poBoM ob1iecTBe. M3yuenue anreOpbl obecrieunBaet
pa3BuUTHE yMEHUs HaOI0/aTh, CpPaBHMBATh, HAXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUS W BBIBOJBI, (OpMYJIHpOBaTh yTBepxkJeHUs. OCBOGHHE Kypca aireopsl
oOecrieuynBaeT pPa3BUTUE JIOTMUECKOTO MBIIUICHUS OOYYarOIIMXCS: OHH HCIOJIb3YIOT
JNEAYKTUBHBIE UM WHAYKTHUBHBIE pAacCyXJACHHUS, O0000IIeHHe U KOHKPETH3aIHUIO,
abctparupoBanue u anajgoruto. O0yueHue anredpe npeanoaracT 3HaYUTeIbHBIN 00BEM
CaMOCTOATENLHON JEATEIbHOCTH OOYYAIOIINXCS, TTO9TOMY CaMOCTOSTENIbHOE PEIIeHUE
3a/1ay SBISIETCA peann3alueit esiTeIbHOCTHOTO IPUHITUIIA O0OyUCHHUS.

B crpykType mporpammbl yuyeOHOro Kypca «AmnreOpay» isi OCHOBHOTO OOIIEro
oOpa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJACPKATEIbHO-METOAUYECKUE JTMHUU:
«YHwuca v BEIMHCIICHUSD», « AreOpandecKue BRIPAXKEHU», « Y paBHCHUS M HEPAaBEHCTBAY,
«Dynkmuny. Kaxkmas w3 3THX COAEp)KaTeIbHO-METOAUYCCKUX JIMHUN pPa3BHUBACTCS
Ha TPOTSHKEHUU TPEX JIET U3YUYCHHS Kypca, B3aMMOJICUCTBYS C IPYTUMH €T0 JTHHHSIMH.
B xozae uzydenns yueOHOTO Kypca 00yJaroIiuMCs TPUXOTUTCS JJOTHIECKHA PACCyKIaTh,
UCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK. B CBS3M ¢ 3TUM B TPOrPaMMy
y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPE/ICTABICHHBIC
BO BCEX OCHOBHBIX pazjeiiaXx MaTeMaTUYeCKOTO OOpa30BaHMS W CIIOCOOCTBYIOIIHE
OBJIQJICHUIO OOYYalOIIMMHUCI OCHOB YHHUBEPCAJIBHOTO MAaTEMAaTHYECKOIO  S3bIKA.
ConepxaTeabHON U CTPYKTYPHOM OCOOEHHOCTBIO YUEOHOTO Kypca «Anredpay sBisieTcs
€ro MHTCTPUPOBAHHBINA XapaKTep.

Conepxxanue TuHUM «YHCHa U BBIUUCICHUS CIYKUT OCHOBOM ISl JAallbHEHIIETO
W3yYEHHUs] MATEeMaTHUKH, CIIOCOOCTBYET pAa3BUTHIO Yy OOYYalOIMMUXCS JIOTHUYECKOTO
MBIIIICHUS, (OPMHUPOBAHUIO YMCHHUS TOJB30BAThCS ~ alTOPUTMaMH, a TakKKe
NPUOOPETCHUIO TPAKTUYCCKUX HABBIKOB, HEOOXOIWMBIX JUISI TIOBCEAHEBHOM IKU3HH.
Pa3BuTue MOHATHA O YMCIE HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs CBS3aHO
C palMOHABHBIMU U HUPPAIMOHAIILHBIMU 4uCIaMH, (OPMUPOBAHUEM TMPE/ICTABICHUN
O JCUCTBUTEIBHOM YMCIIe. 3aBEpIICHHE OCBOCHMSI YKCIOBOM JIMHUU OTHECEHO
K CpellHeMY 00111eMy 00pa30BaHMUIO.
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Copnepsxkanue ABYX anreOpanyecKux JUHUN — «ANreOpanyecKue BBIPAKEHUS» U
«YpaBHEHHsI W HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOyHarOIIUXCS
MaTeMaTUYEeCKOTO anmnapara, HeOOXOAMMOTO JIJIsl peIIeHuUs 3a7a4 MaTEeMaTUKH, CMEKHBIX
NPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHE OCHOBHOro 00IIero
oOpa3oBaHus Y4eOHBI MaTepuai rpynmnupyeTcss BOKPYT pallMOHAIbHBIX BBIPAKEHUU.
Anrebpa HEeMOHCTpUPYET 3HAUYECHUE MATEMaTHKU KakK s3bIKa I T[OCTPOCHHS
MaTeMaTUYECKUX MOJIeNIed, OTMCAHUSI POIIECCOB U SIBJICHUH peanbHoro Mupa. B 3amaun
o0yueHHs anredpe BXOAAT TaKkKe AabHEHIIIee Pa3BUTHE aITOPUTMUYECKOTO MBIIIIICHUS,
HEOOXOIMMOT0, B YaCTHOCTH, /ISl OCBOEHUS Kypca MH(OPMATHKH, ¥ OBJIQJICHUE HaBbIKAMH
NEAYKTUBHBIX paccyxkjeHuid. [IpeoOpazoBaHue CHUMBOJIBHBIX (OpPM CHOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHS, CTIOCOOHOCTEH K MaTEMaTHUYECKOMY TBOPUECTBY.

Conepxanve (GyHKIMOHAIBHO-TpAQUUECKON JIMHUM HalEJICHO Ha TOJIy4eHUE
OOy4YaroImMMHUCS 3HAHUM O (QYHKIMSIX KaKk BaKHEWIIEH MaTeMaTHYeCKOHM MOJENu
JUIsL OTIIMCAHMS U UCCIIEOBaHUS Pa3HOOOpPAa3HBIX IMPOLIECCOB UM SABJIEHUN B MPUPOIE U
oOmecTtBe. M3ydyenne mMarepuana CrocoOCTBYET Pa3BUTHUIO Yy OOYYaOIIUXCA YMEHUS
UCIOJIb30BaTh Pa3IMUHbIC BBIPA3UTENIbHBIE CPEACTBA SI3bIKAa MATEMATUKU — CJIOBECHBIE,
CUMBOJIMYECKHE, rpapuuecKkue, BHOCUT BKJIaJa B OPMUPOBAHUE IPEICTABICHUN O pOJIU
MaTEeMaTHKHU B Pa3BUTHH IUBWIN3ALNN U KyJIbTYPHI.

CornacHo yueOHOMY IJIaHy B 7-9 Kilaccax u3ydaercs yuyeOHbIN Kypc «Anredpay,
KOTOPBI BKJIIOYAET CJEAYIONIME OCHOBHBIE pasfenbl coaepkanus: «Yucma wu
BBIYHCIICHUS», «ANTeOpanyecKue BBIPAKECHUS», «YPABHEHUS U HEPABEHCTBA,
«DYHKIUW.

OOmiee 4YMCIIO YacoB, PEKOMEHJOBAaHHBIX I HW3Y4YeHHUs Yy4eOHOTO Kypca
«Anredpay», — 306 wacoB: B 7 kiacce — 102 yaca (3 vaca B Henmeno), B 8 kimacce —
102 vaca (3 yaca B Hezenmo), B 9 kiacce — 102 gaca (3 yaca B HeZelo).

COJEPXAHUE OBYUYEHUA

7 KIIACC
Yuciia v BHIYUCICHUS

Jpo6u 0OBIKHOBEHHBIE U ACCATUYHBIC, TIEPEXO0]T OT OJHOU (POpPMBI 3amucH Ipodei K
npyroi. IIoHATHME panMOHAIBHOTO 4YHUCHA, 3alUCh, CPABHEHUE, YIOPSIOYMBAHUE
palMOHAIBHBIX 4YHCeNl. ApudMeTHuecKue ACHCTBUS C PalMOHATBHBIMH YHCIIAMHU.
Pemenue 3aa4 u3 peaibHOM MPaKTUKKU Ha YaCTH, Ha APOOH.

CreneHp C HaTypaJbHbIM TIOKa3aTelieM: OIpeJeNieHue, Mpeodpa3oBaHue
BBIPDOKECHUI HA OCHOBE OMpEIEICHUS, 3amuch OoJbIuX umces. [IporeHThI, 3amuch
NPOLIEHTOB B BHJE IpoOM W ApoOM B BUAE MPOUEHTOB. Tpu OCHOBHBIE 3aJayd Ha
MTPOLICHTBI, PELUICHUE 3a7a4 U3 PEATIbHOU IMPAKTUKH.

[IprMeHeHne TPU3HAKOB JIEIMMOCTH, PA3JIOKEHUE HA MHOXKHUTENH HATypaJbHBIX
yuced.

PeanbHble 3aBUCMMOCTH, B TOM YHCJIE TIpsiMasi U 00paTHas MPONOPIUOHAIBHOCTH.
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AJiredpanyeckue BbIPaKeHHA

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHHUS C NEpeMEHHOU. JlomycTumblie
3Ha4YeHUs NepeMeHHbIX. [IpencraBieHue 3aBUCMMOCTH MEXAy BEJIMYMHAMU B BUJE
dopmynbl. Beruncnenuss mo ¢opmynam. IIpeoOpa3oBanrne OyKBEHHBIX BBIPaKECHUH,
TOKJIECTBEHHO PaBHbBIC BBIPAXKECHUS, IIPaBHUIa MpeoOpa3oBaHUsl CyMM H MPOU3BEACHUI,
IpaBHJIa PACKPHITUS CKOOOK M MPUBEACHUS MOAOOHBIX CIIaraeMbIX.

CBoliCcTBa CTENEHU C HATYpaJIbHBIM ITOKA3ATEIEM.

Opnounensl u MHOrowieHsl. CreneHb MHorousneHa. Ciio)keHHE, BBIYMTAHUE,
YMHOKEHHE MHOTOWICHOB. POpMyJIBI COKPAIIEHHOIO YMHOXKEHUS: KBaApaT CyMMBbI U
KBaapar paszHocTu. PopMyiia pa3sHOCTH KBajparoB. PasnokeHne MHOIOYICHOB
Ha MHOYKUTEJIU.

YpaBHeHUS ¥ HEPABEHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHUWs, MpaBwia NOpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCWIBHOCTb YPABHEHHUM.

JInHelHOEe ypaBHEHHE C OJJTHOM IEPEMEHHOM, YU CIIO KOPHEHN JINHEMHOTO YPAaBHEHUS,
penieHue JHMHENHBIX ypaBHEHUH. COCTaBIEHME YypaBHEHUH IO YCIOBHIO 33Ja4uH.
Pelienne T€KCTOBBIX 3a/1a4 C [IOMOILIBK YPABHEHUM.

JIluneliHOe ypaBHEHHE C JByMsl INepeMeHHbIMU U ero rpapuk. Cuctema ABYX
JUHEWHBIX YpaBHEHUH C IByMs IEpEMEHHbIMU. Perienne cucrteM ypaBHEHUH ClIocOO0OM
IIOACTAaHOBKU. [ IpMeps! peleHnst TEKCTOBBIX 3a1a4 C [IOMOILBIO CUCTEM YPaBHEHUM.

DOyHKIUU

Koopaunara Toukn Ha npssmMoit. YnucmoBble MpOMEXyTKH. PaccTossHue Mexny 1ByMs
TOYKaMU KOOPJAUHATHOU MPSMOU.

[IpsimoyromnbHas cuctema koopauHat, ocu OX u Oy. Abcumcca u opauHaTa TOYKA
Ha KOOpAMHATHOW TuiockocTu. Ilpumepsl rpadukoB, 3agaHHbix (popmynamu. UreHue
rpadukoB peanbHbix 3aBucuMocTell. [lonarue @ynknuu. I'paduk ¢pynkuuu. CBoiicTBa
bynkuuii. Jluneitnas gyukmus, e€ rpaduk. I'paduk ¢pynknuun y = |x|. I'paduueckoe
pELICHUE JTUHEWUHBIX YPABHEHUM U CUCTEM JINHEWHBIX YPABHEHUN.

8 KJIACC
Yucia u BbIYUCICHUS

KBagpartneiit kopers u3 uucna. [lonstue 06 upparmonanabHoM guciie. JlecsiTuaabie
NpUOIMKEHUsT UppaluoHaibHbIX yuceld. CBoicTBa apu(METHUECKUX KBaJAPATHBIX
KOpHEW U MX MPUMEHEHHE K MPeoOpa30BaHUIO YHUCIOBBIX BHIPAXKEHUN U BHIYHCICHUSIM.
JIeMCTBUTENBHBIE YHCIIA.

Crenenb ¢ 11eIbIM MOKa3aTesneM U e€ cBoiicTBa. CTangapTHas 3alKCh YKCIA.

AJiredpanyeckue BbIpaKeHUs
KBaapatHbiii TpExusieH, pasioKeHHE KBAJAPATHOTO TPEXWICHA HA MHOXKHTEIH.
Anrebpandeckas Apo0b. OCHOBHOE CBOMCTBO anreOpandeckoit Apoou. CioxeHue,
BBIUMTaHKE, YMHOKEHUE, JICJICHNE alTeOpandeckux qpooeii. ParmonaapHbIe BRIpaXKESHUS
U UX TIpeoOpazoBaHue.
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YpaBHeHMs U HEPAaBEHCTBA

KBagpatHoe ypaBHeHue, (hopmyia KOpPHEW KBagpaTHOro ypaBHeHUs. Teopema
Buera. Pemienne ypaBHeHHI, CBOAAIIMXCSA K JUHEWHBIM M KBagpaTHeIM. [Ipocrenmme
JTpOOHO-palMOHATIbHBIEC YPABHEHMUSI.

['padmyeckas MHTEpHpeTanusi ypaBHEHHA C JBYMsS TMEPEMEHHBIMU M CHUCTEM
JIMHEWHBIX YPAaBHEHHM C ABYMS NIEPEMEHHBIMU. [ [puMepBI peleHuss CUCTEM HETMHEUHBIX
YPaBHEHUU C IBYMS IIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 anreOpanyeckuM criocoooMm.

HucnmoBble HEpPAaBEHCTBA U HUX CBOMCTBA. HepaBEeHCTBO C OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEiHbIE HEPABEHCTBA C OJHOM IepeMeHHOo. CucTeMbl
JIMHEWHBIX HEPABEHCTB C OJTHOM IIEPEMEHHOM.

DOyHKUMHA

[Tonsitue pynkunu. OOIacTh ONpENENeHUs W MHOXKECTBO 3HAYEHUN (PYHKIMH.
CrnocoOsbI 3a1aHus QyHKLIUM.

I'padux pynkumu. Urenue cBoilcTB pyHkumu no e€ rpaguky. Ilpumeps! rpadukxon
(GyHKUHNA, OTPa’KaIOIINUX PEATTbHBIE MPOLECCHI.

@DYHKI1H, ONUCHIBAIOIINE TPSIMYIO U OOpPaTHYIO MPONOPIMOHAIBHBIE 3aBUCUMOCTH,
ux rpagukn. Oynkuum y = X2,y = X3,y =Vx, y=|x|. 'paduueckoe pemieHne ypaBHeHuU
Y CHCTEM YPaBHEHUHU.

9 KVIACC
Yucsia 1 BbIYMCJICHUS

PanmonaneHple 4Yucna, HUppalMOHAIbHBIE YKCIA, KOHEYHbIE M OECKOHEUYHBIE
JeCATHUUHbIE TpoOu. MHOXECTBO AEUCTBUTEIBHBIX UMCEN, JEHCTBUTENbHBIE YUCIIA KaK
OecKOHEUHbIE JecATHYHbIe JApoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHUE MEXIY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCEN U KOOPIAUHATHOU HPSIMOM.

CpaBHeHue JEUCTBUTEIIBHBIX qucel, apupMeTnyecKue NEUCTBUS
C ICUCTBUTEIILHBIMU YU CIIAMM.

Pa3mepsl  OOBEKTOB  OKpYXaloLIEro  MUpa, JUIMTEIBHOCTh  MPOIIECCOB
B OKpY>KarolleM MUpE.

[TpuOmmk€HHOE 3HAaYEHHE BEIMYMHBI, TOYHOCTh MpHOIMKeHus. OKpyTrieHue
yucen. [Ipukuaka v orieHKa pe3yJIbTaTOB BbIUMCIICHUN.

YpaBHeHus U HEPABEHCTBA

JIuneliHoe ypaBHeHue. Pemienue ypaBHEHHM, CBOASAIIUMXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOIAIIMXCS K KBAJAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepbl pemieHHss ypaBHEHUM TPETbEM W 4YETBEPTOU
CTEIICHEW Pa3JI0KEHUEM Ha MHOKUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX YypaBHEHHM. PemieHue TEKCTOBBIX 3aaay
areOpanvyeckuM METO/I0M.

VYpaBHeHHe C [JByMs IEpEMEHHbIMU M ero rpaduk. Pemenue cucreM 1nByX
JIMHEWHBIX YPAaBHEHUH C IBYMs IIEpEMEHHBIMU. Penienue cucreM 1ByX ypaBHEHH, OHO
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U3 KOTOpBIX JIMHEHHOE, a JIpyroe — BTOpOHM creneHu. I'paduueckas MHTEpHpeTALIMS
CUCTEMBI YPABHEHHM C IBYMSI IIEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a7a4 aIreOpandecKiuM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. Pemenune cucrem
JUHEHHBIX HEPABEHCTB C OJHOW mepeMeHHoi. KBanpaTHeie HepaBeHcTBa. [ paduaeckas
WHTEpIIPETAlNs HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IEPEMEHHBIMU.

DyHKIUU
KBagparuunas pyukmwms, e€ rpaduk u cBoiictsa. [lapadora, KoopAuHATHI BEPIITHHBI
napaboJibl, OCh CHMMETPUU NTapadoJIbl.

I'paduku Qynkumii: y = £x, y= £x+ Db, y = k—, y=x3y= V% y=|x|
X
U UX CBOMCTBA.

YucsioBbIe OCTEA0BATEILHOCTH U POrPEeCCHH

[loHATHE YHMCIIOBOM  MOCIENOBATEIBHOCTH. 3aJaHUE  IOCIEAOBATEIBLHOCTH
peKyppeHTHOH (HopMyJoi U GopMyIIOi N-TO YJIeHa.

Apudmernueckass U reoMmerpuyeckas nporpeccur. Popmynsl N-ro  4ieHa
apu(pMeTHYeCKOM U TeOMETPUYECKOM MPOorpeccuid, CyMMbI IIEPBBIX N YICHOB.

N300paxkeHre 4ieHOB apu(pMETUYECKON U T€OMETPHUUECKOW MPOrPeCCHil TOUKaMHU
Ha KOOpPJMHATHOM IIJIOCKOCTH. JIMHEHWHBIM M SKCIOHEHIMAIbHBIN pocT. CIOXKHBIC
IIPOLICHTHI.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbie  pe3ynbTaThl ~ OCBOCHHS ~ NPOrpaMMbl  y4eOHOTO  Kypca
K KOHITy OOy4eHHUsl B 7/ KJjacce:

Yucsa 1 BbIYUCICHUS

BoInonHATh, coueTast yCTHbIE U MUCbMEHHBIE TPUEMBI, apuPMETHUECKUE NEHCTBUS
C palMOHAIbHBIMU YHCIAMU.

HaxoauTh 3Ha4eHHs YUCIOBBIX BBIPAXKEHU, IPUMEHITh pa3HOOOpa3Hble CIOCOObI
Y MPUEMBI BHIYMCIICHHS 3HAUEHUI APOOHBIX BBIPAKEHUH, COEpKAIINX OOBIKHOBEHHBIE
U JIECATUYHBIC JPOOHU.

[lepexoauTs OT oaHOW (OpMBI 3amUCH uucen K Apyrod (mpeoOpa3oBbIBaTh
JECATUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHUYHYIO, B YaCTHOCTHU
B OECKOHEUHYIO JIECATUYHYIO IPOOh).

CpaBHUBaTh U yIOPSI0YMBAThH PALIMOHATIBHBIE YUCIIA.

OKpyrasTh yucna.

BbINONHATE NPUKUAKY W OLIEHKY pe3yjbTaTa BBIUYMCICHUM, OLEHKY 3HAaYe€HUU
YHUCJIOBBIX BBIPAKECHUNW. BBINONHATE NEHWCTBHA €O CTENEHSMU C HaTypaJbHBIMU
NOKa3aTENSIMH.

[IpuMeHsTh NMpPU3HAKKU ACIUMOCTH, PA3JIOKEHHE Ha MHOXHUTEIU HATypajbHBIX
quCen.
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PemaTe mpakTHKO-OpUEHTUPOBAHHBIC 331291, CBSI3aHHBIC C OTHOIIEHUEM BEJINYMH,
MPOIOPIIMOHAIEHOCTBIO  BEJIMYUH, MPOICHTAMHU, HMHTEPIPETUPOBATh PE3YIbTAThI
pelieHus 3a1a49 ¢ y9éTOM OIpaHHYCHUMN, CBI3aHHBIX CO CBOMCTBAMH pacCMaTPHBAEMBbIX
0OBEKTOB.

AJiredpanyeckue BbIPaKeHHA

Hcnonp3oBaTh anreOpandeckyro TEPMHUHOJOTHIO M CHUMBOJHKY, MPUMEHSTH €&
B IIPOIIECCE OCBOCHMS YIEOHOTO MaTepuania.

Haxogute 3HaueHHsT OYKBEHHBIX BBIPQKCHMM IpU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHUs LIEJOTO0 BBIPAKEHUS B MHOTOWIEH IPUBEICHUEM
MOJI00HBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BBITIONHATE YMHOKEHUE OJHOYWIEHA HA MHOTOYJIEH U MHOTOWIEHAa HA MHOI'OYJIEH,
IPUMEHSATH (POPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCy1ecTBIATh Pa3IoKEHUE MHOTOWICHOB HA MHOYKUTEIH C TIOMOLIBIO BBIHECEHHUS
3a CKOOKHM OOILEro MHOXKHUTENs, TPYNIHUPOBKU ClIaraéMblX, HNPUMEHEHUs (HOpMyIl
COKpAILEHHOI'O0 YMHOKEHHS.

[IpuMeHsTh MpeoOpa3oBaHHUs MHOTOWIEHOB JUIsl  PEIICHUS  Pa3IMYHBbIX 337a4
U3 MaTEMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh  CBOMCTBA  CTENEHEW € HATypaJbHBIMH  IOKa3aTeIsIMU
JU1s1 TpeoOpa30BaHuUsI BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pewrars nmuHeliHbIE ypaBHEHUS C OJJTHOM IEPEMEHHOW, TPUMEHSIS IIPaBUJiIa IEPEX01a
OT MCXOJHOIO YpPaBHEHHsS K PaBHOCWIBHOMY eMy. [IpoBepsTbh, SBISETCS JU YHUCIO
KOpPHEM YpPaBHEHUS.

[IpumeHnsaTy rpaduyeckre METOAbl MPU PEHICHUH JIUHEHHBIX YpaBHEHUH M MX
CUCTEM.

[TogOupaTe mpUMephI Map YKCE, SBISIOMIMXCS PEIIEHUEM JIMHEHHOTO0 ypaBHEHUS
C IBYyMS IIEPEMEHHBIMHU.

CrtpouTh B KOOPJAMHATHOW IUIOCKOCTH TIpaduK JTUHEHHOrO ypaBHEHHUS C JBYMs
NEPEMEHHBIMHU, MOJIb3YACh IpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemrars cucteMbl 1ByX JIMHENHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU, B TOM YHCJIE
rpaduyecku.

CocTaBisATh 1 pemarh JUHEWHOE YPaBHEHUE WIA CHCTEMY JIMHEHMHBIX ypaBHEHUI
II0 YCJIIOBUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyu
IIOJTyYEHHBIN PE3yJIbTar.

DyHKIUU

N300pakaTh Ha KOOPAMHATHOM MPSAMOW TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpJIMHATaM, JIy9H, OTPE3KH, WHTEPBAJbI, 3allMChIBATh YHUCJIOBBIC MPOMEKYTKH
Ha aNre0pandecKoM SI3bIKE.

OtMmedaTh B KOOPIMHATHOW MJIOCKOCTH TOYKH IO 33JJaHHBIM KOOPJIMHATAM, CTPOUTH
rpaduku TuHeHHbIX QyHKIMK. CTpouTh rpaduk GyHKIUHU Y = |x|.
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OnuckIBaTh ¢ MOMOUIBI0 (DYHKIIUN M3BECTHBIE 3aBUCUMOCTH MEXK]y BEJIMUYMHAMM:
CKOPOCTb, BpEMsl, pacCTOSIHUE, 1I€HA, KOJIWYECTBO, CTOMMOCTb, MPOU3BOJUTEIHHOCTD,
BpeMsi, 00bEM pabOThI.

Haxonutb 3HaueHue GyHKIHUU 110 3HAYSHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil croco0 TMpeACTaBICHUS W aHaiuM3a HWH)OpMaIuu,
W3BJICKATh W WHTEPIPETUPOBATh MHGOPMANHIO U3 TpadUKOB peajbHBIX MPOIECCOB U
3aBUCHUMOCTEM.

[IpeameTHBIC pPE3yNbTAaThl OCBOSHHUS NPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOyueHus B 8 KJjacce:

Yucia 1 BbIYUCTICHUSA

Hcnonp30BaTh HayanbHBIE MPEACTABICHHUS O MHOYKECTBE IEUCTBUTEIBHBIX YUCET
JUIsL CpaBHEHMS, OKPYIJICHHsS WU BBIYMCICHUM, HM300pa)kaTh AEWCTBUTENbHBIE YHCIA
TOYKaMH Ha KOOPAUHATHOMN IPSAMOM.

[IpuMeHATh TOHATHE apUPMETUUYECKOrO KBaIpaTHOTO KOPHS, HAaXOJUTh
KBaJIpaTHbIE KOPHHU, MCIOJb3Yyd IpPU HEOOXOJUMOCTH KaJIbKYJSTOp, BBIIOJIHAThH
npeoOpa3oBaHus BBIPAKEHUM, COJEpKAIINX KBAaJpaTHbIE KOPHU, MCIIONb3Ysl CBOMCTBA
KOpHEM.

Hcnonp30Bath 3anucy OOJIBIINX U MAJIbIX YUCEII C MTOMOIIBIO IECATUUHBIX Ipo0eit
u creneneit yncna 10.

AuredpanvecKkue BbIpasKeHHUs

[IprMeHSATh TOHATHE CTETICHH C LIEJIBIM TTOKa3aTeIeM, BBITIOTHAT IMTPe0Opa3z0oBaHUs
BBIPAKECHUH, COJIEPKAIINX CTENECHH C LETBIM IMOKA3aTEIEM.

BBINOMHATE  TOXKACCTBEHHBIE MPEOOpPa30BaHUSI  PAIMOHATBHBIX  BBIPAXKEHUN
Ha OCHOBE ITPaBMJI JCHCTBUI HAJl MHOTOYWICHAMH U aJIreOpanvIecKUMH JIPOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[IpumensTh mpeoOpa3oBaHMsl BBIPAKEHUNU Il PEIICHUS Pa3IU4HBIX 3a7a4
13 MaT€MaTUKH, CMEXHBIX TPEAMETOB, U3 PEATbHOMN MPAKTUKHU.

YpaBHeHus U HEPABEHCTBA

Pemlare JnMHENHBIE, KBaJpaTHBIE YpPABHEHHUS M PpALMOHAIBHBIE YPaBHEHMS,
CBOJALIMECS K HUM, CUCTEMBI IByX YPAaBHEHUH C ABYMS IIEPEMEHHBIMH.

IIpoBoauTH MpOCTENUIINE UCCIECAOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUH, B TOM
yycie ¢ NpUMEHEHUEM TpadHuuecKuxX MpeAcTaBlIeHU (ycTaHaBIMBaTh, MUMEET JIU
YPaBHEHUE WIHA CUCTEMA YPABHEHUH PEILIEHUs, ECIIU UMEET, TO CKOJIBKO, U TIPOYEE).

[TepexoauTs OT cioBecHO (HOPMYITHPOBKH 3aa4yM K €€ alreOpandeckor MOeIu
C MOMOIIBIO COCTABJICHUS YPABHEHMs WM CHUCTEMBl YPAaBHEHUM, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJyYEHHBIN PE3yJIbTarT.

IIprMeHATh CBOWCTBAa YMCIOBBIX HEPABEHCTB IS CPABHEHHWs, OLICHKH, pPEIIaTh
JVUHEWHbIE HEPAaBEHCTBA C OJHON NEPEMEHHOM M MX CHUCTEMBI, JaBaTh rpapUuecKyro
WJUTFOCTPALIAI0 MHOKECTBA PEIIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKUIMHA

[TorumMaTe W WHCMONB30BaTh (YHKIHMOHAIBHBIC TOHSATHS M S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUY€HMsI), OINpPEACNATh 3HauyeHUE (QYHKIUU [0 3HAYCHHIO
apryMeHTa, ONPEACNIATh CBOMCTBA (QYHKITUH 10 €€ rpaduKy.

Crtpoutsb rpaduku dJeMEHTApHBIX PYHKIUN BUA!

y=_,y=x% y=x3y= VX, y = |x|, onuceiBaTh CBOMCTBA YNCIOBON (PYHKIIMH
X

1o e€ rpauky.

[IpeameTHBIC pPE3yNbTAaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOyueHnus B 9 KJjacce:

YucJa v BbIYHCTICHUSA

CpaBHHBATH U YIIOPSIAOUYNBATH PALIMOHATIBHBIE U UPPALMOHAIIBHBIE YHCIIA.

Beimonuare apudmernyeckue MEUCTBUS C pAallMOHAIBHBIMU UYHCIIAMH, COYeTas
YCTHBIE M TIMCBMEHHBIE NPUEMBI, BBINIOJHATh BBIYUCICHUS C HPPATUOHATIBHBIMU
qHCIaMH.

Haxonute 3HaueHUs CTENEHEW C LEIbIMU MOKA3aTEISIMA U KOPHEU, BBIYMCISATH
3HAYCHUS YMCIIOBBIX BBIPAKCHUM.

OKpyriaTe  JIEMCTBUTEIBHBIE YHWCIA, BBINOJIHATH MNPUKUJKY  pEe3yJibTaTa
BBIYMCJICHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHMs U HEPABEHCTBA

PemaTtp nuHeliHbIE U KBAaJApAaTHBIE YPABHEHHUs, YPABHEHMS, CBOIAILIMECS K HHUM,
npocTeime ApoOHO-pallMOHATBHBIC YPaBHEHUS.

Pematpe cucteMsl ABYyX JIMHEWHBIX YPAaBHEHUU C JBYMS NIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHI, B KOTOPBIX OJJHO YPABHEHUE HE ABJISCTCS JTUHECUHBIM.

Pemate TekCTOBBIE 3a/ja4M AIreOpandecKUM CIIOCOOOM C MOMOIIBbIO COCTABJICHHUS
YPaBHEHUSI WU CUCTEMBI JIBYX YPABHEHUM C IBYMS EPEMEHHBIMH.

[IpoBoauTE MpOCTENIINE UCCIIENOBAHUSI YPABHEHUW U CUCTEM YPaBHEHUM, B TOM
YuCcjie ¢ TpPUMEHEHHEM Tpaduueckux TMpeAcTaBiIeHu (yCTaHABIMBATh, MMEET JIU
YpaBHEHUE WK CUCTEMA YPABHEHHI PEILICHHUS], €CJIM UMEET, TO CKOJIBKO, ¥ MPOYEe).

Pemrars nuHeliHbIe HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, U300paKaTh PEIICHUE
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aMUCHIBATH PEIICHUE C TOMOIIBIO CUMBOJIOB.

PemaTe cuctembl JMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOLINE
KBaJ[paTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUE CUCTEMbI HEPABEHCTB HAa YHCIOBOM
MPSIMOM, 3aIIUCHIBATh PEIICHUE C TIOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUU PA3JIMYHbBIX 33/1a4.

DyHKUIMHA
PacnoznaBaTte (QyHKUMM H3y4eHHBIX BHJIOB. lloka3piBaTh CcXeMaTHYECKU
pacmosoXeHue Ha KOOPAMHATHOM IJIOCKOCTH TpadukoB (YHKUIUN BuUma: y = KX,

y= #x+b, y= f, y=ax?+bx+c, y= x3, y= X y=|x| B 3aBucumoctn
X

OT 3HaYeHUN KO3 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIUH.
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Ctpouts u wuzo0OpaxkaTb CXeMaTH4YECKHM TrpaduKu KBAJAPATUYHBIX (YHKIUH,
OMMHMCHIBATH CBOMCTBA KBAJIPATUIHBIX (PYHKITUH IO UX TpaduKam.

Pacnio3naBaTh kBaapaTH4yHyl0 (GYHKIHMIO 1O (opmylie, TPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKUIUNA U3 peaTbHOM KU3HU, GU3UKU, TEOMETPUU.

Yucii0BbIe IOCIEI0BATETbHOCTH U NPOIPECCUH

Pacrio3znaBath apu(pMeTHUECKyI0 M TEOMETPUUYECKYIO MPOTPECCHH MPU PA3HBIX
crioco0ax 3a1aHusl.

BhBINOMHATE BBIYUCIEHUS C HCTIOIB30BaHHEM (HOPMYII N-T0 YjeHa apuPpMETHUECKON
Y TEOMETPUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh WieHbI MOCIEA0BATEILHOCTH TOYKAMHU Ha KOOPAMHATHOM MJIOCKOCTH.

Pemate 3aaun, CBSA3aHHBIE C YMCIIOBBIMH I1OCIEA0BATEIBHOCTAMU, B TOM YHCIIE
3aJ1a4M U3 peajbHOM )KU3HU (C UCTIOIB30BAHUEM KAJIBbKYJIATOPA, IU(PPOBBIX TEXHOIOTHA).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HanmenoBanue paznena |KomnuecTBo OcHOBHOE OcHOBHBIE BUJIBI JICATEIBHOCTH 00YJarOIINXCS
(TembI) Kypca 4acoB CoJIepKaHue
Urcia ¥ BEIYUCICHUS. 25 ITousTue CucreMaTH3UPOBATH U 000TralATh 3HAHUSA
ParnmmonanbHbBIC YnCIa pallMOHANIBHOTO YKUCia. | 00 OOBIKHOBEHHBIX U IECATUYHBIX JPOOSX.
Apudmernueckue CpaBHUBATH U YHOPSA0YMBATH APOOH, TpeoOpa30BbIBas
JICUCTBUS IpU HEOOXOUMOCTH JECATUYHBIC IPOOU B OOBIKHOBEHHBIE,

C palMOHaIbHBIMU
yucnamu. CpaBHEHHUE,
yHOPsIAOUUBAHUE
pPalMOHAIBHBIX YUCEJL.
CreneHn

C HaTypaJIbHbIM
ITOKa3aTeJIeM.
Pemenne oCHOBHBIX
3a/1a4 Ha JIpodu,
MIPOILICHTHI

W3 peaJbHON
MIPAKTHUKHU.

[Ipu3Haku AeTMMOCTH,
Pa3IoKEHUS

Ha MHOKHTEIIN
HaTypaJbHBIX YHCEIL.

OOBIKHOBEHHBIE B JIECATUYHBIEC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOb.

IIpyMeHATH pa3HOO0pa3HbIe CNIOCOObLI U MPUEMBI
BbIYMCJICHUS 3HAYCHUH APOOHBIX BbIPAKEHHUH,
co/iepKaluX 0OBIKHOBEHHBIE U ICCATUYHBIE IPOOU:
3aMEHSITh IPU HEOOXOAUMOCTHU JACCATUUHYIO TPOOh
OOBIKHOBEHHOW U OOBIKHOBEHHYIO JECATUYHOMN, TPUBOIUTH
BhIpaKeHUE K (hopme, Haubosiee yno0HOM /sl BBIYUCICHUH,
peoOpa3oBBIBATH APOOHBIC BEIPAKECHUSI HA YMHOKCHHE U
JeJICHUEe NEeCATUYHBIX Apo0ei K IEUCTBUAM C IEIBIMU
YUCTIAMH.

IIpuBoAUTH YKCI0BbIEe U O0yKBEHHbIE IPUMeEPBI CTEICHU
C HATypaJIbHBIM MOKa3aTesieM, OOBbICHSS 3HAUCHUS
OCHOBAHUSI CTENIEHU U MOKA3aTeNsl CTETIEHU, HAXO/IUTh
3Ha4YeHUs cTerneHel Bua a" (a — 1ro0oe parmoHaIbHOEe
YHUCIIO, N — HATypaJbHOE YUCJIO).
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PeannpHbIE
3aBucuMocTH. [Ipsamas
u oOpaTHas
MPONOPLIMOHAIBHOCTH

IMoHuMaTh CMBICI 3aKCH OOJBIINX YHUCET C TOMOUIBIO
JNECATUYHBIX Apo0Oeil u crenener ynucna 10, npuMeHsTh X
B pEaJbHBIX CUTYyAIHIX.

IIpumMeHsITH TPU3HAKU AETUMOCTH, PA3JIOKEHUS Ha
MHO>KUTEJIN HATypaIbHBIX YUCEIL.

PemaTh 321244 Ha YacTU, IPOLIEHTHI, IPOTIOPIIUH,

Ha HaXO0XJICHUE IpoOu (MPOLIEHTA) OT BEJIMYMUHBI U
BEJTUYUHBI TI0 €€ 1poOu (TIPOLIEHTY ), ApOoOH (MPOIIEHTA),
KOTOPBIN COCTaBIISI€T OJJHA BEJIMYMHA OT JPYTOM.
IIpuBoaAUTH, pa30MpPaTh, OLEHUBATDH PA3TUYHBIC PEIICHUS,
3aMKCH PEIICHUI TeKCTOBBIX 3a/1a4.

Pacnio3HaBaTh M 00BSACHSATD, OIIUPAsCh HA ONPEICICHHS,
IpSIMO IPONOPLMOHATIBHBIE U 00OPAaTHO MPONOPLUOHAIBHBIE
3aBUCUMOCTH MKy BETMYMHAMU; MPUBOAUTH MPUMEPHI
3THX 3aBUCUMOCTEN U3 peajbHOro MUPA, U3 IPYTrUX y4eOHBIX
IPEIMETOB.

PemaTh npakTHKO-OpPUEHTUPOBAHHBIC 3a/1a4H HA JPOOH,
IPOIEHTHI, IPSIMYIO0 U OOPATHYIO MTPOMOPINOHATIEHOCTH,
IPOMOPITUHU

AnreOpandeckue
BBIPKCHUS

27

bykBeHHbIE
BBIPAKEHUS.
ITepemenHEIE.
Honyctumele
3HA4YCHUSA
IIEPEMEHHBIX.
DopMyIbl.

Ogaanerh airedpanyeckor TEPMUHOJIOTUEN U CUMBOJIUKOMH,
NPUMEHATDb €€ B IPOLIECCE OCBOCHUS yUeOHOr0 MaTepHaa.
HaxoauTh 3HaueHuss OYKBEHHBIX BBIPAXKEHUM MTPU 3aJJaHHBIX
3HaYEHUSIX OYKB; BBIINOJHSITH BHIYUCICHUS 10 (GOpMyJIaM.
BbInoaHATL 1peoOpazoBaHus LENOT0 BRIPAKESHUS

B MHOTOWIEH IPUBEICHUEM ITOJ00HBIX CIIAracMbIX,
pacKpbITHEM CKOOOK. BBHINOIHATH YMHOXKEHHE OTHOUICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKEHUU,
pPacKphITHE CKOOOK U
NIpUBEICHNE

IMOJIOOHBIX ClIaracMBbIX.

CBolicTBa CTEIIEHU
C HaTypaJbHbIM
MOKa3aTeJieM.
MHoro4jieHsbl.
Cnoxenue,
BBIUMTAHHE,
YMHOXEHHE
MHOT'OYJICHOB.
DopMyJbl
COKPAIEHHOTO
YMHOKECHHUS.
Paznoxxenue
MHOT'OYJICHOB
Ha MHOKHTEIHN

Ha MHOT'OYJIEH 1 MHOTI'OYJIEHA HA MHOT'OYJIEH, IPUMEHATH
(opMyJibl KBaJpaTa CyMMBI U KBajipaTa pa3HOCTH.
OcyuecTBIATH Pa3IOKEHNE MHOTOYJICHOB HA MHOKUTEIN
yTEM BBIHECEHHUS 32 CKOOKH OOLIET0 MHOXKHUTEIS,
IpUMEHEHUs1 (OPMYJIbl pa3HOCTH KBAAPaTOB, (popMy
COKPAILIEHHOI'O YMHOXEHUS.

IIpumensiTh npeoOpa3oBaHre MHOTOUJIEHOB ISl pEIICHHUS
Pa3IMYHBIX 33]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 peaJbHOU NIPAKTUKH.

3HAKOMMTBHCH ¢ HCTOPUEH Pa3BUTUA MATEMATUKHU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHuE, paBuiia
npeodpa3oBaHms
yYpaBHEHUS,
PaBHOCUJIBHOCTh
YPaBHEHUM.
JIunelinoe ypaBHEHUE

Pemiatp nmuHEliHOE ypaBHEHUE C OJHOM IIEPEMEHHON,
NPUMEHAS MPABWJIA MIEPEXO01A OT UCXOJAHOTO YPABHEHHUS

K paBHOCUJIILHOMY eMy Oosee mpocToro Bunaa. [IpoBepsTs,
ABJISIETCA JIU KOHKPETHOE YHUCIIO KOPHEM YPaBHEHHS.
IHox0upaTs npuMepbI AP YKCEI, ABJIAIOIIUXCS PELICHUEM
JIMHENHOT0 YPABHEHUS C IByMS IEPEMEHHBIMU.
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C OJTHOM IEPEMEHHOMU,
pelIECHNE JIMHEUHBIX
ypaBHeHU. Penienue
3a/1a4 € MOMOUIBIO
YPaBHCHUU.
JIuneliHOE ypaBHEHHE
C JBYMs
IIEPEMEHHBIMU U €TI0
rpaduk. Cucrema aByx
JIMHENHBIX YPABHEHUN
C NBYMs
IIEPEMEHHBIMU

CTpouTthb B KOOPAMHATHOM MIIOCKOCTU TpaduK TUHEHHOTO
YpaBHEHHUS C IBYMs NIEPEMEHHBIMU; MOJIb3YsICh TpapuKoM,
NPUBOAMTHL IPUMeEPbI PEIICHUS YPABHEHUS.

Haxoaurh pereHue CucTeMsl ABYyX JUHEUHBIX YPABHEHUM
C IBYMS IIEPEMEHHBIMHU.

CocraBisTh ¥ pemiaTh ypaBHEHHUE WA CUCTEMY
YPaBHEHMH MO YCIIOBHIO 33/1a41, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3yabTar

Koopnunate! u rpaduxmu.
OyHKIUU

24

Koopannara Touku
Ha nipsiMoil. Yucnosbie
IIPOMEKYTKHU.
Paccrostnue mexny
JByMSI TOUKaMH
KOOPJUHATHOU
IIPSMOM.
IIpssmoyrosbHas
cucTeMa KOOpAUHAT
Ha IJIOCKOCTH.
[Tpumepsl rpadukos,
3aIaHHBIX
dbopmynamu.

MN300paxkaTh HA KOOPAMHATHON MIPSAMOM TOUKH,
COOTBETCTBYIOIIIME 3aJJaHHBIM KOOpAHHATAM, JIy4H, OTPE3KH,
WHTEPBAJIbI; 3aITUChIBATh UX Ha aJIreOpanuyeckoMm si3bIKE.
OTMeuyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH I10
3aJIaHHBIM KOOpJUHATaM; CTPOUTH TpadUKH HECIOKHBIX
3aBUCUMOCTEH, 3aIaHHBIX (POPMYJIAMH, B TOM YHCIIC

C IOMOIIIBIO ITU(DPOBHIX JTAOOPATOPHUIA.

IIpyMeHATH, H3yYaTh NMPEeUMYLIECTBA,
HHTEPHPETHPOBATH IPaPUUECKUil CI0CO0 MpeICTaBICHUS
W aHaJin3a pa3Hoo0pa3HOM KM3HEHHOW HH(GOPMAIIUH.
OcBauBaTthb noHsTue GyHKIINH, OBJIaJICBATh
(YHKITMOHATLHON TEPMHUHOJIOTHEH.

Pacno3naBatsp quHelHY0 QyHKIMIO Y = KX + D,
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Yrenue rpaukoB
peasbHBIX
3aBUCUMOCTEH.
[Tonsitue pyHKIMY.
I'paduk pyHKIHN.
CaoiicTBa QPyHKITUH.
Jluneiinas QyHKIMS.

ONUCHIBATH €€ CBOKCTBA B 3aBUCUMOCTH OT 3HAUYCHUH

ko3 duimeHToB K u b.

Crponth rpaduku nuHeHON GyHKIMHA, QYHKIUHA Y =| X |.
Hcnoan3oBaTh HU(POBLIE PeCyPChl 11 TOCTPOCHUS
rpad@ukoB GYHKIMA U U3yYEHUS UX CBOMCTB.

[IpuBOAUTH MPUMEPHI TUHEHHBIX 3aBUCUMOCTEN B pEaIbHBIX
MpoIeccax M SBICHUSIX

[TocTpoenue rpaduka
JUHENHON QyHKIUY.
['padux pynxuum
y=|x|
[ToBTOpEeHUE 1 00001IEHNE 6 [ToBTOpEHUE Bbi0upaTh, IpUMEHATH OLIEHUBATH CNIOCO0OBI CPAaBHEHUS
OCHOBHBIX ITOHSATHI YKCEJI, BRIYUCICHU, TPeoOpa30BaHUul BHIPAXKECHHM,
¥ METOJIOB Kypca pelIeHrs ypaBHEHUM.
7 xJ1acca, 0000IIIeHNE OcyiecTBJIATH CAMOKOHTPOJIb BBITIOJHICMBIX ACHCTBHH U
3HAHUMN CaMOTIPOBEPKY pe3yJibTaTa BHIYMCICHHUM, TPeoOpa30BaHUI,
ITOCTPOCHUM.
Pemiats 3aga4un U3 peanbHON )XKU3HU, IPUMEHATH
MaTeMaTH4YeCKHue 3HAHMSA JIJIsl peIlieHUs 3a/1a4 U3 APYTUX
IIPEIMETOB.
Pemath TeKcTOBBIE 321241, CDABHUBATh, BLIOUPATH
CNoco0bI peIICHU 3a/1a4n
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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8 KUIIACC
Hanmenosanue paznena |KoaudecTso OcHOBHOE OcHOBHBIE BUJIBI JICATEIBHOCTH 00YJarOIINXCS
(TembI) Kypca 4acoB coepKaHue
Uucina 1 BEIYMCIICHHUS. 15 KBaznpaTHbIil KOPEHB ®opMyJIMpoOBaTh ONpeAeIeHHe KBaJApaTHOIO KOPHS

KBazgpaTHbie KOpHU

n3 uncna. [lonstue
00 UppalroOHAIBHOM
yucie. JleciTnunbie
NPUOJINKEHUS
HMppalMoOHaTbHbBIX
quces.
JlencTBUTENbHBIE
yucna. CpaBHEHHE
JIEUCTBUTEIBbHBIX
quced.

VYpaBHeHue BUIa

X = a.

CgolicTBa
apupMEeTUIECKUX

KBaJ(paTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKECHUN,
coJiepKallnx
KBaJIpaTHbIE KOPHU

U3 YKcIia, apupMEeTUYECKOTr0 KBaJAPATHOTO KOPHS.
IIpuMeHATH Onepanyio U3BJICYCHUSA KBAIPATHOIO KOPHS
U3 YKcia, HCMOJIb3Ys IPU HEOOXOJUMOCTH KAJIbKYJISTOP.
OueHuBaTh KBaIpaTHbIE KOPHU LEIBIMU YHCIAMHU U
JECATUYHBIMU JPOOSIMHU.

CpaBHMBATB U YNIOPSIA0YHMBATh PALIMOHAIBHBIE U
VppalMOHAIIbHBIC YUCIIA, 3alIMCAHHBIE C IIOMOILBIO
KBaJIPaTHBIX KOPHEM.

HMceaenoBaTh ypaBHEHHE X = @, HAXOAUTH TOYHBIE U
npuOImKEHHBIE KOpHH Tipu a > 0.

HccnenoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIA
YU CJIOBBIE DKCIIEPUMEHTHI C UCIIOJIBb30BAHUEM KaJIbKYJISITOpA
(KoMIbIOTEpPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX JIsl IPeoOpa3oBaHus BEIPAKEHU.
BoInoJHATH Npeo0pa30BaHUs BBIPAKEHUM, COAEpKAIINX
KBaJpaTHbIE KOPHU. BbIpaxxaTh NepeMEHHbBIE

U3 FeOMETPUYECKUX U puznueckux Gopmyi.

BoerunciasaTh 3HAYE€HUA BBIPAKECHUH, COAEPKALLNX
KBaJIpaTHbIE KOPHU, UCIIOJIB3YSl IPU HEOOXOAUMOCTH
KAJIBKYJIATOP.
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HUcnoan3oBarhb B XOJ€ pCICHUA 3a1aY 3JICMCHTAPHLBIC
IMpCACTABJIICHUS, CBA3AHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HAa4YCHUAMMU
BCJINYHH.

3HAKOMUTBLCSH C HCTOpI/Ieﬁ Pa3BUTHA MAaTCMATHUKHU

Uwnciia ¥ BEIUMCIICHUS.

Crenens ¢ OCIbIM

®opmMyIMpPoOBaThH ONpejieIeHne CTEICHH C IEIbIM

CreneHb ¢ LEIbIM II0KA3aTEJIEM. II0Ka3aTEeIIEM.
[I0Ka3aresaeM CranpapTHas 3a1mch IIpencraBiasaTh 3anuch O0IBIINX U MAJIBIX YHCEI
quca. B CTaHJAAapTHOM BHJie. CpaBHMBATBL YNCJIA U BEJIMYMHBI,
Pa3mMepn1 00beKTOB 3alMCaHHbBIC ¢ UCIIOIb30BanueM cteneHu 10.
OKpYKaroIlero Mupa Hcnonb3oBaTh 3alMCh YKCEIl B CTAHAAPTHOM BHJIE
(OT BIEeMEHTapHBIX JUTSL BBIPQXKEHUS pa3MEPOB 00BEKTOB, JIIUTEIBHOCTH
4aCTULL IIPOLIECCOB B OKPYKAIOILIEM MUpE.
J10 KOCMUYECKUX DopMyJTHPOBATH, 3alIUCHIBATH B CHMBOJINYECKOH (popme
OOBEKTOB), Y WITIOCTPUPOBATHL PUMEPAMM CBOMCTBA CTEIIEHU
JUTUTEIBbHOCTD C LIEJIBIM [10KA3aTEeJIEM.
MPOLIECCOB IIpuMeHATH CBOMCTBA CTENICHU /I TPE0oOpa30BaAHMUS
B OKpY’KaIOIlEM MUPE. | BBIPAXXEHUH, CONEPIKAILNX CTENEHU C LENBIM ITOKA3aTEIIEM.
CBolicTBa CTEINEHU BbInoaHsATH AeHCTBUS C YHCIaMH, 3alIMCAaHHBIMU
C LICJIbIM [I0KA3aTeIeM | B CTaHJAPTHOM BHJIE€ (YMHOXEHUE, IEJICHUE, BO3BEICHUE
B CTCIICHb)
AnreOpanyeckue KBagparnslii Pacno3HaBaTh KBaJpaTHbIN TPEXUJICH, YCTAHABIINBATD
BbIpakeHUsA. KBagpaTHbIi TPEXUIICH. BO3MOKHOCTbB €T0 Pa3jI0KeHUsI HA MHOYKUTEIIH.
TPEXWIECH Paznoxenue PackiaabiBaTh HA MHOKUTEIU KBAJPATHBIN TPEXUJICH
KBaJPaTHOTO C HEOTPULATEIbHBIM JUCKPUMUHAHTOM
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TpEXUICHA
Ha MHOXKUTEIIN

Anrebpanyeckue
BBIPKCHUS.
AnreOpandeckast 1poOb

15

Anrebpandeckast
npo6b. JlomycTuMeble
3HAYCHUSI
MEPEMEHHBIX,
BXOJIATINX

B alireOpanyeckue
BBIPKCHHUS.
OCHOBHOE CBOMCTBO
anreOpanyecKou
npobu. CokpallieHue
JpOOeid.

Cnoxenue,
BBIYHTAHUE,
YMHOKEHHE U JIeTICHUE
anreOpanyecKux
JTpOOCH.
[IpeobpazoBanue
BBIPAKECHUU,

coJiep KaIImx
anreOpanyeckue
Ipodu

3anuceiBaTh anredpanyeckue BolpakeHus. Haxoaurs
00J1aCTh ONpPEAEIICHNS PAMOHAIBHOTO BBIPAYKEHHUS.
BbINOJIHATH YKCIOBBIE MOJACTAHOBKY U BBIYHCJIATH
3Ha4Y€HHE APOOH, B TOM YHCIIE C IOMOIIBIO KATbKYJISTOPA.
®opMyJIMPOBaTh OCHOBHOE CBOMCTBO aredpandeckon
IpoOU 1 MPUMEHSTH €ro sl IpeoOpa3oBaHus APOOEii.
BoInoJHATH JeiicTBUSA C alre0panyecKuMu JpoOsiMu.
[IpumensTh npeoOpa3oBaHMsl BIPAXKEHUHN AJIs1 PELLICHUS
3ana4y. Beipamxarh nepemenHble U3 Gpopmy (HU3NIECKUX,
reOMETPUUYECKUX, OUCHIBAIOIINX OBITOBBIE CUTYALINN)
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YpaBHEHUS U HEPABEHCTBA. 15 KBangpaTHoe Pacno3HaBaTh KBaJpaTHbIC yPaBHEHUS.

KBagpaTHbie ypaBHEHUS ypaBHeHue. Henonnoe | 3anmmcebiBaTh (pOPMYJIy KOPHEN KBaJIpaTHOTO YPABHEHUS;
KBaJIpaTHOE peliaTh KBaJAPaTHbIC YPABHEHHUS — MOJIHBIC U HETIOJIHBIE.
ypaBHeHue. opmyiia IIpoBoauTh npocrelue NCCaeI0BAHUA KBAIPAaTHBIX
KOpHEW KBaJpaTHOTO YPaBHEHHU.
ypaBHeHus. Teopema Pemats ypaBHeHHs, CBOASIIMECS K KBAIPATHBIM,
Buera. C TTIOMOIIILIO MPEe0OPa30BaHUI U 3aMEHOM TIEPEMEHHOM.
Pemenue ypaBHeHui, HaOuaroaaTh 1 aHAJIM3UPOBATH CBSI3b MEXIY KOPHAMH U
CBOIALLIUXCS Kod(hpuIeHTaM KBaJIpaTHOTO YPABHEHHSI.
K KBaJpaTHBIM. dopmyaupoBaTh TeopeMy Buerta, a Takxke oOpaTHyIO -
[Ipocreiinue npoOHO- | Teopemy, MIPUMEHSTh 3TU TEOPEMBI JJIS PEIICHUS
palOHAIIbHBIC 3aaad4.
ypaBHEHMUS. Pemath TekCTOBBIE 321a4UM AITreOpanyecKuM CriocoOoM:
Pemienue TeKkCTOBBIX NEPEXOIUTH OT CIIOBECHOU (POPMYITMPOBKHU yCIOBHS 3a4aUn
3a7a4 C TOMOILBIO K anreOpandeckoi MoAenu MyTéM COCTaBIICHUS YPaBHEHMUS;
KBaJpaTHBIX pelaTh COCTaBICHHOE YPAaBHEHUE; NHTEPIIPETUPOBATH
YpPaBHEHUU pe3yabTar.

3HAKOMUTBCS € MCTOPHEN Pa3BUTHS aNTreOphbI
YpaBHEHUS U HEPABEHCTBA. 13 JIuneiinoe ypaBHeHne PacniozHaBaTh JTMHENHHbBIE YDABHEHUS C IBYMs

Cucrempl ypaBHEHUI

C AByMs
IIEPEMEHHBIMU, €TO
rpaduk, npuMepbl
peLIeHUs] ypaBHEHUU
B LIEJIBIX YMCIIAX.
Pemienue cucrem nByx
JIMHEWHBIX YPABHEHUN

NIEPEMEHHBIMH.
CrpouTh rpaduky TMHEHHBIX YPABHEHHM, B TOM YHCTIE
HCIO0JIb3Ys LH(ppPOBbIE pecypchl.

Pazimyars napajuienbHble U IEPECEKAIOLINECS MTPSAMbBIE
110 UX YPABHEHUSM.

Pemiatb cCucTeMbI ABYX JTMHEHWHBIX YPABHEHUN C ABYMS

IIEPEMEHHBIMU I0ICTAHOBKOU U CIIOKEHUEM.
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C AByMS
MIEPEMEHHBIMM.
[Ipumeps! pereHus
CUCTEM HEJIMHEWHBIX
YPaBHEHUM C ABYMS
IIEPEMEHHBIMHU.
['padpuueckas
WHTEpIIpETalUs
YpaBHEHHUS C ABYyMS
MIEPEMEHHBIMU U
CUCTEM JIMHEUHBIX
YPaBHEHUM C ABYMS
MIEPEMEHHBIMH.
Pemienue TekCcTOBBIX
3a7a4 C TOMOILBIO
CHUCTEM ypaBHEHUU

PemiaTh npocTeiilre CUCTEMBI, B KOTOPBIX OJTHO

Y3 YPABHECHUM HE SABJISCTCS JTUHEUHBIM.

IIpuBoauTh rpaguuecKy0 HHTEPIPETALMNIO PEIICHUS
YPaBHEHUS C IBYMs IEPEMEHHBIMUA U CUCTEM YPAaBHECHUH
C ABYMsI IIEPEMEHHBIMM.

Pemath TeKcTOBBIE 3a1a4M AIreOpandyeckuM CIiocooom

YpaBHEHUS U HEPABEHCTBA.
HepasencrBa

12

YHucinossle
HEpPABEHCTBA U UX
CBOMCTBA.
HepasencTBo ¢ ogHOM
IIEPEMEHHOM.
JIunennble
HEPABEHCTBA C OJIHOMN
MIEPEMEHHON U UX
peuieHue. Cuctemsl
JIMHEWHBIX HEPABEHCTB

D opMyJIMPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPJAUHATHOM MIPSIMOM, I0KA3bIBATH
anreOpandecku.

IIpuMeHsTH CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a/1a4.
PemiaTe IMHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
M300pakaTh PEIICHHE HEPABEHCTBA HA YHCIOBOM MPSIMOH.
PemaTh cucteMbl THHEHHBIX HEPABEHCTB, M300paxaTh
pELIEHNE CUCTEMBI HEPABEHCTB HA YUCIIOBOM NPSIMOM
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C OJJHOM NIEPEMEHHOU
U UX PEILICHUE.
N3ob6paxenue
PELLIECHUS TUHEUHOTO
HEPaBEHCTBA U UX
CHUCTEM Ha YHCIOBOU
PAMOI
OyHKINH. 5 [TonsiTue hyHKIUU. Hcnoab3oBath QyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
OCHOBHBIE IOHSTHS OO0uacTb onpeienieHsl | CHMBOJIHKY.
Y MHOKECTBO Boruucasite 3HaYeHus1 PyHKIMM, 3aaHHBIX (opMynamMu
3HAYEHUN (DYHKIIHH. (mpu HEOOXOAMMOCTHU UCIIONIB30BATH KAJIBKYJIISATOD);
CriocoOnI 3a1aHus COCTABJISITH TA0JIUIbI 3HAYEHUH (YHKIUU.
byHKIMIA. CtpouTh o TOuKaM rpaguku GyHKIIUN.
['padux byHKIINN. OnuchiBaTh CBOMCTBA (DYHKIIMU HA OCHOBE €€
CaoiicTBa (hyHKLIHMH, rpaguuecKoro npeacTaBICHUsI.
UX OTOOpakeHue Hcnoab3oBath PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
Ha rpaguke CHUMBOJIUKY.
HccaenoBath npuMepsl rpa@uKOB, OTPAKAIONTUX PEATHHBIC
npouecchl U siieHus. Il puBoauTHs NpUMepHI IPOLIECCOB U
SIBJICHUM C 3aJJaHHBIMU CBOVICTBAMMU.
Hcnoab30BaTh KOMIBIOTEPHBIE POTPAMMBbI
TSl TOCTpOoeHus TpadukoB QYHKIIUNA U U3YUEHUS] UX CBOMCTB
OyHKIWU. 9 UreHne u mocTpoeHue Haxoauts ¢ noMouibio rpaguka GyHKIMN 3HAaUCHUE OJTHOU
Uucnosbie PyHKIMH rpaukoB QyHKLIUI. U3 paccMaTpUBAEMbIX BEJIUYHUH 10 3HAYECHUIO APYTOil.
[Tpumeps! rpaduxos B HecnoxkHBIX cilydasx BbIpaxaTb GOpMyJI0i 3aBUCHMOCTD
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byHKIMH, MEXK1Y BEIIMUMHAMU.
OTPAKAKOLIUX OnuchIBaTh XapakTep U3MEHEHHUS OJJHON BETUYUHBI
pEaIbHBIE ITPOLIECCHI. B 3aBHCUMOCTH OT UBMEHEHUS JIPYTOM.
OyHKIUH, Pacno3naBath BubI n3ydaeMbix ¢yHkiuil. [loka3siBaTh
ONMCHIBAIOLIINE CXeMATHYECKH MOJIOKEHUE HA KOOPAUHATHON MIIOCKOCTH
IPSMYIO ¥ 00paTHyIO rpadukoB QyHkimii Buga: Yy = X3,y = X3,y =vVx,y = |x|.
IIPONOPIHOHAIBHBIC Hcnoab3oBaTh PyHKIUOHAJIBHO-TPaUYecKHue
3aBUCUMOCTH, UX NPEeACTABJIECHUSA Ul PELICHUS U UCCIIEIOBAHUS YPAaBHCHUMN U
rpad UK. CHUCTEM YpPaBHEHHUM.
I'padux Gpynxumn IIpumeHsaTs HUPPOBbIEC PeCyPChI IS IOCTPOCHUS
y =X rpagukoB QyHKIIHIA
DOyHKIUU
y =x3y = X,
y=vx,y=|x|;
rpaduyecKoe perieHue
YPaBHEHUU U CUCTEM
YpaBHEHUI

[ToBTOpeHue n 0000IICHNE [ToBTOpEHUKE Boi0MpaTh, NPUMEHATH, OLIEHUBATH CIIOCO0OBI CPABHEHUS

OCHOBHBIX ITOHSITHHN U
METOJI0B KypcoB / 1 8
KJ1acCOB, 0000ILeHHE
3HAHUU

YuCell, BIYUCICHUN, MPeoOpa3oBaHUil BhIpAKEHUH, pEIICHUS
YPaBHEHUM.

OcyuecTBJIATH CAMOKOHTPOJIb BBINOJHIEMBIX ICHCTBUN U
CaMOITPOBEPKY pe3yiIbTaTa BEIUUCICHUM, MPeoOpa3oBaHU,
ITOCTPOCHHUI.

Pemiath 3a1a4M U3 peajbHON KU3HU, IPUMEHATH
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MaTEeMaTUYECKUE 3HAHUS JIJISl peIIeHUs 3a]1a4 U3 IPYTUX
IPEIMETOB.

PemiaTh TeKCTOBBIE 32/1a4M, CPABHUBAThH, BLIOUPATH
CIOCO0OBI PENICHUS 3a1a41

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOI PAMME

102
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9 KUIACC
HaumenoBanue paznena  |Kosmuectso OcHOBHOE OCHOBHBIE BU/IBI IEATEIBHOCTH 00YYaOIINUXCS
(Temnl) Kypca 4acoB CoZIepKaHuE

Uucna v BBIYUCIIEHUS. 9 PanmmonansHeie yncna, | Pa3BuBaTh MpeacTaBJeHHUs O YHUCIIAX: OT MHOXKECTBA

JlelicTBUTENbHBIC YMCTIA MppalnroHaIbHbIE HaTypaJIbHBIX YUCEII JJO MHOKECTBA ICMCTBUTEIBHBIX YUCEIL.
YUCJIa, KOHEYHbIE U O3HAKOMHUTBCS C BO3MOKHOCTBIO MPEJICTABICHUS
OECKOHEUYHEBIE JIEUCTBUTEILHOIO YKCJIa KaK OECKOHEYHOU IECITUUIHOMN
JIECATUYHBIC POOH. JIpoOu, NPUMEHSITh JIECITUUHbIC TPUOTHKCHUS
MHO0k€eCcTBO paLMOHAJIBHBIX U UPPALIMOHATIBHBIX YUCEIL.
JNEUCTBUTEIBHBIX HN300pakaThb 1€iICTBUTENIBHBIEC YUCIIA TOUKAMU
YHUCEN,; KOOPJWHATHOM MPSIMOM.
JNEUCTBUTEIbHBIC 3anucbIBaTh, CPABHUBATH U YNIOPAI0YUBATH
YHCIIa KaKk JNEUCTBUTEIBHBIC YUCIIA.
OeCKOHEUHbIE BbINoJHATH, COUYETast YCTHBIE U TUCbMEHHBIE TPUEMBI,
JECATUYHbBIC TPOOH. apudpMeTnyecKue JeHCTBUSA C PAalMOHAIBHBIMYA YUCIIAMU;
B3auMHO 01HO3HAUYHOE | HAXOAMTH 3HAUYCHUS CTEIICHEH C LEJIBIMU MOKA3aTEIISIMU U
COOTBETCTBHUE MEKY KOPHEH; BBIYMCJIATH 3HAUCHUS YUCIOBBIX BBIPAKEHUM.
MHOKECTBOM [MosyyuTs nmpeacraBjaeHue 0 3HAYUMOCTH
JNEUCTBUTEIBHBIX JNEUCTBUTENBHBIX YACEI B PAKTUYECKOU JEATEIBHOCTH
YHCEJI U MHOXKECTBOM YEJIOBEKA.
TOYEK KOOPAMHATHOMN AHAJIM3MPOBATH U JeJaTh BbIBOABI O TOUHOCTH
IPSIMOM. NPUOIMKEHUS ACHCTBUTEILHOTO YHCIIa TPU PEIICHUH
CpaBHeHue 3aaad.
JIEHUCTBUTEIbHBIX urcen, | OKPYIJIATh JCUCTBUTENIBHBIC YUCIIA, BHINIOJHATH
apudMeTHIECKHE NMPUKHUAKY PE3yJIbTAaTa BBIYUCICHUN, OLEHKY 3HAUEHU
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JNEUCTBUS

C IEMCTBUTEIbHBIMU
YUCTIAMU.
[Tpubnmxxénnoe
3HAYEHUE BEJIUYNHBI,
TOYHOCTh
IPUOITNKEHUS.
Okpyrienue yucesn.
[Ipuknaka u oeHka
pe3yJbTaTOB
BBIUMCJICHUH

YU CIIOBBIX BBIpa)KCHI/If/'I.
3HAKOMUTBLCSH C HCTOpI/Ieﬁ Pa3BUTHA MAaTCMATHUKU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OJTHON
MIEPEMEHHOU

14

JIuHelHOe ypaBHEHUE.
Pemenne ypaBHenui,
CBOJSILNXCS

K JINTHEWHBIM.
KBangpaTHoe
ypaBHeHuUe. Pemenne
YPaBHEHHU,
CBOJSILNXCS

K KBaJPaTHBIM.
buksanpartusie
YpaBHEHHS.

[Ipumeps! perenus
YPaBHEHUU TPEThEU

Y YETBEPTOU CTEIECHEU

OcBauBarth, 3alIOMMHATH U IPUMEHATH IrPauuecKue
METO/AbI IIPU PELICHUN YPAaBHEHNUN, HEPABEHCTB U UX
CUCTEM.

Pacno3HaBaTh 1iebie U IpOOHBIE YPABHEHHUS.

Pemiath JinHelHbIC U KBA/IPATHbIC YPABHEHMU,
ypaBHEHUS, CBOASIIMECS K HUM, IPOCTEHIINE IPpOOHO-
palMOHAJIBHBIE YPABHEHUS.

IIpennaraTs BO3MOXKHBIE CIOCOOBI PEIIEHUS TEKCTOBBIX
3a1a4, 00CyK1aTh UX M PelIaTh TEKCTOBBIE 33/1a4n
Pa3HBIMHU CIIOCOOAMH.

3HAKOMMTBHCH ¢ HCTOPHEN Pa3BUTUA MATEMATUKHU
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pa3ioKEeHUEM
Ha MHO>KHTEIH.
Pewenune npoOHo-
PalMOHAIIBHBIX
YPaBHCHUU.

Pemenune TekcTOBBIX
3a/1a4 anreOpandecKum
METOJ0M

YpaBHEHNs U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHeHUE ¢ AByMs
IIEPEMEHHBIMH U €TI0
rpaduxk.

Cucrema nByx
JIMHEVHBIX YPaBHEHUN
C AByMs
IIEPEMEHHBIMU U €€
peuienue. Pemenue
CUCTEM JIBYX
YPaBHEHHU, OJTHO

U3 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
WHTEpIIpETALNS
CHUCTEMBI YPaBHEHU I

C IByMsI IIEPEMEHHBIMH.
Pemenne TekcToBBIX

OcBauBaTh U NPUMEHATH IPUEMBI PELIEHUS] CUCTEMBI
JBYX JIMHEHHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU U
CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHUE HE
SABJISIETCS JINHEVHBIM.

Hcnoan3oBath QyHKIHOHATBHO-TPapUUYECKUE
IIPEICTABIICHUS JUIsl PellIeHUsI U MCCJIeI0BAHUS YPAaBHEHUI
U CUCTEM.

AHaJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredOpanvyeckuM cnocoOOM: NMepexoauTh OT CIOBECHOU
(bOpMYITMPOBKH YCIOBHS 3a7]a4H K anreOpandeckoil MoJaeu
NyTEM COCTABJICHUS CUCTEMbI YpPaBHEHUIl; pemiaTh
COCTaBJICHHYIO CUCTEMY YPaBHEHUIl; HHTEPHPETHPOBATH
pe3ynbTar.

3HAKOMMTBHCH ¢ HCTOPHEN Pa3BUTUA MATEMATUKHU
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3a/1a4 aareOpandecKuM
CII0COOOM

YpaBHEHUS U HEPABEHCTBA. 16 Hucnosbie Yurarsb, 3alIUCHIBATH, IOHUMATH, HHTEPNPETUPOBATH
Hepasencraa HEPaBEHCTBA U UX HEPABEHCTBA; UCMOJIb30BaTh CHMBOJIMKY U TEPMUHOJIOTHUIO.
CBOICTBA. BoInosHATh Npeo0pa3oBaHusi HEPABEHCTB, HCIOJb30BaTh
JIuHelinble JUTs peoOpa3oBaHMs CBOMCTBA YUCIOBBIX HEPABEHCTB.
HEpPABEHCTBA Pacno3HaBaTh JIMHEHHBIC U KBAJIPATHBIC HEPABECHCTBA.
C OZJTHOM IIEPEMEHHON Pemiatb nTuHENHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
1 UX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOUAIOLINX
CucrteMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIATh
HEPABEHCTB C OJTHOU MOJTyYECHHBIE PELICHHUS.
MEPEMEHHOU U X N300pakaTth pellieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelLICHHE. Ha YHCJIOBOM MPSAMOM, 3aIUCHIBATDH PEIICHUE C TOMOIIBIO
KBanparneie CHUMBOJIOB.
HEPABEHCTBA U UX PemaThb KBaipaTHbIE HEPABEHCTBA, UCTIOJIB3Y S
peLIeHHE. rpaduyecKue npeacTaBICHUS.
I'paduueckas OcBauBaThb U NPUMEHATb HEPABEHCTBA MPU PELICHUH
UHTEpIpeTalus pa3IMYHBIX 33/1a4, B TOM YHUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JIBYMS
MIEPEMEHHBIMU
OyHKIMH 16 KBagpatnunas Pacno3naBaTh BUIBI U3y4aeMbIX (DYHKIIHIA,

bynknus, e€ rpadux u
cBoricTBa. [Tapaboua,
KOOPIMHATHI BEPIITHHBI
napaboJibl, OCh

WITKOCTPHUPOBATH CXeMATHYECKHU, 00bSICHATH
pacnoJioKeHre Ha KOOPIAMHATHOM IMIIOCKOCTH rpaduKoB

gynkumii Buga: y = kx,y = kx+ b,y = k_,y = X2
X
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CUMMETPUH Mapabobl.

I'paduku hysKImii:
y =Kkx,
y= kx + Db,

_k
y I

X

y = X,
y = %,
y = Vx,
y = |x|

y = X3,y =,V = | x| B 3aBHCUMOCTH OT 3HAYCHHI
K03((PUIIMEHTOB; OMKCHIBATH UX CBOMCTBA.
Pacno3naBaTh KBaJpaTuuHyto GyHKIHUIO 110 popMyIIe.
IIpuBoaAUTH NPUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peaibHOU KU3HH, PUUKHU, TEOMETPUH.

BoisaBasATHL 1 0000111aTh 0OCOOEHHOCTH rpadrka
KBaIpaTUYHOU QPYHKIUU Y = ax? + bx+ c.

CrpouTh M M300paxkaTh cCXeMaTHYECKHU IpapuKu
KBaIpaTUYHBIX (PYHKIMH, 3aJaHHBIX (JOpMyJIaMH BUAA
y=axi,y=ax’+qg,y=a(x+p)%y=ax?+bx+c.
AHAJIM3MPOBATH U MPUMEHATH CBOMCTBA U3YYCHHBIX
(YHKIMI 7151 UX TOCTPOEHUS, B TOM YHCJIE C TIOMOIIBIO
U (POBBIX PECYPCOB

YHucioBrie
MOCJIE10BATEILHOCTH

15

[TonsiTre yncnoBoit
NOCJIEJOBATEIBHOCTH.
3ananue
MOCJEI0BATEIbHOCTH
PEKYypPEHTHOU
bopmy1oii u
dbopmyIoi N-ro uieHa.
Apudmernueckas u
reoMeTpuyecKas
IPOrPECCHH.
®opMyIIbl N-ro 4jieHa
apupMeTHIECKON 1
F€OMETPUYECKOMN

OcBauBaTh U NPUMEHSATH WHACKCHBIC 0003HAYCHHUS,
CTPOUTH peyeBble BLICKA3bIBAHMS C UCTIOJIH30BAHUEM
TEPMHUHOJIOTHH, CBA3aHHOM C MOHSATHEM
[OCJIEI0BATEIbHOCTH.

AHaauzupoBaTh GopMyiy N-ro yieHa
MOCIIEI0BATEIBHOCTH WU PEKYPPEHTHYIO (hOPMYITY

U BBIYHMCJISITH YWICHBI TOCIEA0BATEIbHOCTEH, 3a1aHHBIX
3TUMU (hopMyTIaMHu.

YcTranaBauBaTh 3aKOHOMEPHOCTb B TOCTPOCHUHU

IMOoCJICAOBATCIIbBHOCTH, CCJIM BBIIIMCAHEI IICPBBIC HCCKOJIBKO

€€ YJICHOB.
Pacno3naBaTh apuMETHIECKYIO U TEOMETPHUECKYIO
MIPOTPECCUHU MPHU PA3HBIX CIIOCO0AX 3aaHUSI.
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MPOTPECCUIA, CYMMBI
MIEPBBIX N YICHOB.
N3obpaxxeHne 4jieHOB
apu(MeTH4YEeCKON 1
reOMETPUYECKOU
MPOrpeECCU TOUKAMU
Ha KOOPAWHATHOU
IIJIOCKOCTH.
JIuHelHbIN 1
SKCIOHEHIINAIbHBIN
pOCT.

CI10HBIE IPOLIEHTHI

Pemartp 3a7auu ¢ ucnonbp3oBaHueM (Gopmyr N-TO dieHa
apuMeTUIECKO U TEOMETPUIECKON TPOTPECCUl, CyMMBI
HEPBBIX N YJIEHOB.

H300paxkaTh WICHBI IOCIEA0BATEIIBHOCTH TOUKAMU

Ha KOOPJIMHATHOM TNIOCKOCTH.

PaccmaTpuBaTh NpuMepsbl NPOLECCOB U SIBJICHUH

U3 peaabHOM KU3HU, WIUTIOCTPUPYIOLINE U3MEHEHUE

B apu(hMETUUYECKON IPOrPECCUH, B TEOMETPUUYECKOM
IPOrpeccuy; U300pakaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaguyecku.

PemaTh 3agaum, CBSI3aHHbBIE C YHCIOBBIMU
NOCJIEJOBATENBHOCTSIMH, B TOM YHMCJIE 33141 U3 PeaIbHOU
KHU3HU C UCTIOJIb30BaHUEM LIU(DPOBBIX TEXHOJIOTUI
(3NEKTPOHHBIX Ta0IUL, rpaUYECKOro KaNbKYJIATOPA U T.11.).
PemaTp 3a1a4n Ha CIOKHBIE IPOLEHTHI, B TOM YHCIIE
3a/1a4y U3 peanbHOU MPAKTUKH (C UCTIOIb30BaHUEM
KQJIBKYJISITOPA).

3HAKOMUTBHCS C MCTOPHEN Pa3BUTHS MaTEMaTUKA

[ToBTOpEeHue, 0000IICHUE,
CUCTEMATHU3AINS 3HAHUU

18

Yucaa u
BbIYHCJIeHHSs] (3aITHCh,
CpaBHEHHUE, JCHUCTBUS
C IEUCTBUTEIHLHBIMUA
YHCIIaMU, YUCTIOBAs
npsiMasi; IPOLIEHTHI,
OTHOUIEHHS,
MIPOTNIOPIINH;

OnepupoBaTh NOHATHSMH: MHOXKECTBO, TTOJIMHOXKECTBO,
orepaliy HaJl MHOKECTBAMU; MCIOJIb30BaTh Ipaduyeckoe
NPECTaBICHUE MHOXKECTB JJIsI OTIMCAHUS PEaTbHBIX
MIPOIIECCOB U SIBJICHUH, TP PEIICHUN 33]1a4 U3 IPYTHX
y4eOHBIX MPEIMETOB.

AKTYyaJIu3MpoBaTh TEPMHHOJIOTHIO U OCHOBHbIE
AeiicTBUS, CBSI3AHHBIE C YHCJIAMM: HATYpaJIbHOE YUCIIO,
IPOCTOE U COCTABHOE YHUCIIA, EIUMOCTh HATYypaIbHbIX
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OKpYTJICHHE,
pUOIMKEHUE,
OLICHKA; peIICHHE
TEKCTOBBIX 33724

YHCell, IPU3HAKYU JEIUMOCTH, LEI0€ YUCIIO, MOLYJIb YUCIIA,
OOBIKHOBEHHAsSI U J€CSITUYHAs APOOU, CTAHJAPTHBIN BHU]I
yucia, apu(pMETUYECKHUI KBaIpaTHIA KOPEHb.
BbInoJIHATH JeiicTBUA, CPABHUBATH M YIIOPAA0YMBATH

apu(MeTH4eCKUM qyclia, MPEACTABIATh YHCIIa HAa KOOPIMHATHON MPSIMOH,
crocoOom) OKPYTJISITh YHCJIA; BHIIOJHATH NPUKHIKY U OLEHKY
pe3yJIbTaTa BEIYMCICHUM.
Pemath TekcTOBBIE 32124 apU(PMETUIECKUM CTIOCOOOM.
Pemath npakTu4eckue 3aa4M, CoAepKaIire IpoIeHTEHI,
JI0JIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMsl — pAcCCTOSIHUE, [IEHa — KOJMYECTBO — CTOMMOCTD,
00BEM pabOThl — BpeMsl — IPOU3BOAMUTEIBLHOCTH TPYAQ.
Pa30uparts peasibHbIEC )KU3HEHHBIC CUTYAIUH,
(¢opMyJIMPOBATH WX Ha S3bIKE MATEMATUKH,
HAXOAUTBb pEIlICHUE, IPUMEHSS MaTeMaTUYEeCKUH anmapar,
HHTEPNPETHPOBATH PE3yNIbTaT
AJireOpanveckue OnepupoBath NOHATUSIMH: CTETICHB C IEJIBIM
BbIPasKeHUS nokaszaresnem, apuMeTudecKuil KBaApaTHbIA KOPEHb,
(mpeobpa3zoBaHue MHOTOWIEH, ajaredpandeckas Jpo0b, TOXKIAECTBO.
anredpandecKux BbINOJHATH OCHOBHBIE 1€ICTBHA: BBIIIOJIHATH PACUEThI
BBIPAKEHUH, no ¢popmysaM, IpeoOpa3OBbIBATH I1IeJIbIe, JPOOHO-
JOIyCTUMBbIE paloHaIbHbIE BRIPAXKECHUS U BBIPAXKEHUS C KOPHIMH,
3HAYEHUS) peaM30BBIBATH PA3NI0KEHNE MHOTOYJICHA HA MHOYKUTEIH,

B TOM 4HUCJI€ C HCITOJIb30OBAHHUCM (l)OpMYJI Pa3HOCTH
KBaJApaToOB U KBaJ[paTa CYMMBLI U PaA3HOCTU; HAXOAUTH
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JOIyCTUMBbIE 3HAUEHUS IEPEMEHHBIX AJIs1 APOOHO-
PalMOHAIIBHBIX BBIPAKEHHUM, KOPHEM.

MopeanpoBaTh ¢ IOMOLIBI0 POPMYIT peabHbIE IPOLECCH
Y SIBJICHUS

DOyHKUUHA
(moctpoeHnue,
CBOMCTBA U3Y4YCHHBIX
dynKImi;
rpauuecKoe pereHue
YPAaBHEHHUU U UX
CUCTEM)

OnepupoBath NOHATUSAMHU: PYHKIUS, TpadUK PYHKITUH,
HYJIU (PYHKIIUH, TPOMEKYTKU 3HAKOIIOCTOSHCTBA,
IPOMEKYTKH BO3pACTaHusl, yObIBaHUS, HAUOOJBIIIEE U
HaWMeEHbIIIee 3HaYeHUsT (QYHKIIUH.

AHAJIU3UPOBATH, CPABHUBATH, 00CYKIaTh CBOMCTBA
(YHKUUNA, CTPOUTH UX TPapUKH.

OnepupoBath NOHATHSIMHU: NIPSIMasi IPOTOPLIMOHAIBHOCTb,
oOpaTHas MPONOPIMOHATBHOCTh, IMHEITHAS (QYHKITUS,
KBaJipaTuyHas QyHKIMs, Tapadosa, runepoora.
Hcnoab3oBaTh rpa)MKu 715 OIPEICIICHUS CBOMCTB,
MIPOIIECCOB M 3aBUCUMOCTEH, JJIsl pEIICHUS 3a/1ayu U3 APYTUX
y4€OHBIX IPEAMETOB U PEATBHOM KU3HU; MOAEJIMPOBATH

C IOMOIIIBIO TPa(PUKOB peabHbIE MPOIECCHI U SIBICHUS.
Broipa:xars ¢gopMyaaMu 3aBUCUMOCTH MEXy BeIMUNHAMU

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102

67




denepanpHas pabodas mporpamMma | Matemaruka. 5—9 kimaccel (6a30BbIi YPOBEHB )

OEJAEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«I'EOMETPUS» B 7-9 KITACCAX

MNOACHUTEJBHASA 3AIIMCKA

['eoMeTpust Kak OJMH U3 OCHOBHBIX Pa3/iesOB IIKOJIHHOW MAaTEeMAaTHKH, UMEIOIINN
CBOCH IIeNIbI0 O0ECIeUnTh U3YYCHHE CBOWMCTB M Pa3MepoB (pUryp, WX OTHOIICHUH U
B3aMMHOE pPAaCIOJIO)KEHUE, ONUPAETCS Ha JIOTHYECKYHO, JI0KA3aTEIbHYIO JIMHUIO.
[leHHOCTH, W3y4YeHUS TEOMETPUM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
3aKJIIOYAeTCsi B TOM, 4YTO OOYydYalOIIMHCA YUYUTCS MPOBOAUTH JIOKA3aTeIbHBIC
pacCyXJieHus, CTPOUTHh JIOTMUECKHE YMO3AKJIIOYEHHS, JIOKa3bIBaTh HCTUHHBIC
YTBEPKJICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKICHHUS
«OT TPOTHUBHOTO», OTIMYATh CBOWCTBA OT MPU3HAKOB, (OPMYIUPOBATH OOpATHBIC
YTBEPKJICHUS.

BTOpoii LIEHHOCTBIO H3Yy4YEHUsI TEOMETPHUM SBIIETCS HCIOJb30BAaHHE €€ Kak
WHCTPYMCHTA TIPH PENICHWH KaK MAaTeMAaTHYeCKHX, TaK W MPaKTHYECKHX 3ajad,
BCTPEUAIOIINXCS B peasibHOW Ku3HU. OOydaronuics TOJKEH HAYYUTHCS OMNPENENIUTh
TreOMETPHUECKyI0 (UTYpPY, ONMUCATh CIOBAMHU JAHHBIM 4YEpPTEX WM PUCYHOK, HAWTH
IUIOLIAAb 3€MENBHOT0 y4YacTKa, PACCUUTATh HEOOXOIMMYIO IJIMHY ONTOBOJOKOHHOTO
kabenss uiu Tpedyemble pa3Mepbl rapaxa JUisi aBTOMOOWIIA. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIUTENIbHAS JIMHUS B W3ydeHHH TreoMmerpuu. [Ipum pemenun 3amad
MPAKTUYECKOTO XapakTepa OO0ydYaroIIMCs YYUTCS CTPOUTh MaTeMaTUYeCKHe MOJENU
pEeaNbHBIX KU3HEHHBIX CUTYAIIMM, TPOBOJUTH BHIYUCICHUS W OIICHUBAThH a/IEKBATHOCTh
MOJIy4YEHHOTO pe3yibTara.

KpaiiHe BaxkHO TIOMUEPKUBATH CBSI3M TEOMETPUU C JAPYTHUMH  YUECOHBIMH
peIMeTaMi, MOTUBHPOBATh HCIOIB30BaTh OMpPENENICHUs TeOMETPpUUYECKUX (uryp u
MOHSATUH, JEMOHCTPUPOBATH MPUMEHEHNE MOTYyYEHHBIX YMEHHN B (U3UKE U TEXHHKE.
Otu cBs3uM HamOoJiee SpKO BUIHBI B Temax «Bektope», «TpuroHomerpuyeckue
COOTHOIIIeHUs», «Metoa koopauHa™» u « Teopema [Tudaropa.

VYyeOnniii kypc «l'eomeTpus» BKIIOYAET CIEIYIOUIME OCHOBHBIE pa3Jieibl
conepxanus: «I eomeTprueckre GUrypsl U UX CBOMCTBaY, «I3MepeHrne reoMeTpuIecKix
BeJIMUMH», «JleKapTOBbl KOOpPAMHATHI Ha TUIOCKOCTH», «BekTtope», «JlBUkKeHHS
MJI0CKOCTIY, «IIpeoOpazoBanus mog00us .

OO1ee 4yuCiIO YacoB, PEKOMEHIOBAHHBIX I M3yueHUss Y4eOHOro Kypca
«I"eomerpus», — 204 gaca: B 7 kiacce — 68 yacoB (2 yaca B HeJient0), B 8§ Kjacce —
68 vacoB (2 yaca B Henenro), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).
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COAEPKAHUE OBYUEHUSA
7 KIIACC

Hauanbnbie nonsaTus reometpun. Touka, mpsiMasi, OTPE30K, Jiyd. YToi. Bubl yrios.
BeptukanbHble M CMEXHBIE yIuIbl. buccekrpuca yrna. JlomaHas, MHOIOYI'OJIBHHK.
[TapannenbHOCTh ¥ NEPIEHIUKYIIAPHOCTD IPSIMBIX.

Cummetpuunbie (urypbl. OCHOBHBIC CBOMCTBAa OCeBOW cumMMmeTpuu. [Ipumepsl
CUMMETPHUH B OKPYXKAIOIIEM MHpE.

OCHOBHBIE ITOCTPOEHHUS C OMOIIBIO HUPKYJIS U IMHENKU. TpeyronsHuk. Beicora,
MeanaHa, OMCCEKTpUca, X CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUMN TpEyroJibHUKU. HepaBeHCTBO TpeyroiabHUKA.

CBoiicTBa M TpPU3HAKK PaBHOOEIPEHHOro TpeyrojbHUKa. lIpu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBONCTBAa M NPU3HAKK NAPAUIEIBHBIX MNpsAMBIX. CymMMa yIJIOB TPEYrOJbHUKA.
Breninue yriel TpeyrojbHUKA.

[IpsmoyrosbHbIi  TpeyroJbHUK.  CBOMCTBO  MEIHWAHBI  IPSMOYIOJIBHOTO
TPEYTOJbHUKA, MPOBEAEHHOM K runoreHyse. [Ipu3Hakum paBeHCTBa NPAMOYTOJIBHBIX
TPEYroJIbHUKOB. IIpsIMOYTOJIbHBIN TPEYTOJBHUK C YIJIoM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa O O0JIbILIEM YyIJie U OOJIbLIEH CTOPOHE TpeyroibHuKa. [lepnenaukysap
Y HaKJIOHHAs.

I'eomeTpuueckoe mecTo ToYeK. buccekTprca yria U CepeIuHHbIA NEPIEHIUKYIISP
K OTPE3Ky KaKk FT€OMETPUUECKHE MECTA TOYEK.

OKpy>XHOCTb M KpYT, XOpJla U JUAMETP, UX CBOWCTBA. B3auMHOE pacrosoxeHne
OKpy’)KHOCTH M mnpsMou. KacarenpHasd u cexkymas K OKpPYKHOCTH. OKpyKHOCTb,
BIIMCaHHAas B yroJl. BnimcanHas u onvcanHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYetreipéxyronpauku. [lapamnenorpamm, ero nmpusHaku U CBOMCTBa. YacTHbIE
CIIy4au apajijiesiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpanenus, paBHOOOKas Tparenws, €€ CBOMCTBa U Mpu3HaKu. [IpsiMmoyronbHas Tpamnerusi.

Meron ynBoenust meauansl. LlentpanbHas cumMmerpus. Teopema @aneca u reopema
O MPOTMOPLMOHATBHBIX OTPE3KAX.

Cpennue TMHUAM TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHHKA.

[TogoOue TpeyronbHUKOB, Kod(pduimeHT mnogodbus. Ilpusnakum momoOus
TpeyroapHUKoB. [IpruMeHeHne mogo0ust Mpu peleHu: MPAKTHYECKUX 3a1a4.

CgoiicTBa 1momaaei reoMmerpuueckux ¢uryp. Dopmynbl IS IUIOHIATA
TPEYroJIbHWKA, TapajuienorpaMmma, pomba u Tpaneruu. OTHOIIEHWE TUIOMAACH
oA00HBIX GUTyp.

Brruncienne miomane TPEYyroabHUKOB W MHOIOYI'OJIBHUKOB Ha KJIETYaTOM
Oymare.
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Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa mnpu pemeHun
IPAKTUYECKUX 3aad.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro yrja NpPsSMOYTOJBHOIO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpuroHomerpuueckue (yHKIUH YIIIOB
B 30°,45° n 60°.

BrrcanHble M LEHTpalbHBIE YIJIbI, YTOJl MEXIY KacaTeJlbHOM M XOpIOH. YTIbl
MEXIy XOpJaMH U CEKYIIIMMU. BrircaHHbIE U ONMCaHHBIE YETHIPEXYTOJIbHUKHU. B3anmHoOe
pacnojiokeHue IByX OKpykHocTeil. Kacanue okpyxkHoctei. OOmme kacateiabHblE K
JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanreic yriaoB or 0 1o 180°. OcCHOBHOE TPUTOHOMETPUUYECKOE
TOX1€CTBO. DOPMYIIbI IPUBEICHUS.

Pemenne TtpeyrosbHHKOB. TeopeMa KOCHMHYCOB M TeOpeMa CHHYCOB. PemieHue
IIPaKTUYECKUX 3a7a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaoous. [lonodrue cCOOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa 0 pOW3BENEHUU OTPE3KOB XOpZ, TEOPEMBI O NMPOU3BENCHHH OTPE3KOB
CEKYyIIMX, TEOpPEMA O KBaJIpaTe KacaTeIbHOM.

BekTop, anuHa (MOIysib) BEKTOpa, COHAIPABIIEHHBIE BEKTOPHI, MPOTHUBOIIOIOKHO
HaIlpaBJIEHHbIE BEKTOPHI, KOJNIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalluU
HaJ BekTopaMu. Pa3nokeHWe BeKTOpa 0O JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnunater Bektopa. CkansipHoe  NpPOU3BEACHUE  BEKTOPOB,  IPUMEHEHUE
JUJIS1 HAXOXKJIEHUS JUTUH U YTJIOB.

JlekapToBbl KOOpJIHMHAThl Ha IUIOCKOCTH. YPAaBHEHHUS MPAMONM M OKPYKHOCTH
B KOOpJMHATaxX, IEPECEYCHUE OKPYKHOCTEW W NpSIMBIX. MeEToJa KOOpAUMHAT U €ro
IPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOJBHUKH. [[m1Ha Okpyx)HOCTH. ['paxycHas u paguaHHas Mepa
yTJ1a, BBIYKUCIEHUE JUIMH OYT OKpyx)HocTell. [Imomane kpyra, ceKTopa, CErMeHTa.

JIBUKEHHUST TUIOCKOCTM M BHYTPEHHHE CUMMETpUH (QUryp (dJIeMEeHTapHbIE
npenacrasienus). [lapannensubiil nepenoc. [loBopor.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pE3yNbTAaThl OCBOEHHUS NPOrPAMMBI y4e€OHOTO Kypca K KOHILY
oOyueHus B / KJacce:

Pacno3HnaBaTh M3yueHHBIE TeOMeTpUUYecKHe (UTYpPBI, OMPEACNSITh WX B3aHMHOE
pacmoyio)KeHue, M300paxkaTh T'E€OMETpUYECKUe (UTYphI, BBIMOJTHATH YEPTEKHU
10 YCJIOBHIO 3ajaud. M3mepsTe JIMHEWHBIE W YIJIOBbIE BEJIMYMHBL. Pemare 3amadu
HA BBIYMCJIEHUE JJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenate rpyOyI0 OIIEHKY JUHEWHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B peabHOM
KU3HH, Pa3MEpPOB TNPHUPOAHBIX OOBEKTOB. PazmmuaTe pasMepsl ATUX OOBEKTOB
T10 MOPSIAKY BEJTUYUHBI.

70



denepanpHas pabodas mporpamMma | Matemaruka. 5—9 kimaccel (6a30BbIi YPOBEHB )

CTpouTh 4epTEKHU K TEOMETPUUECKUM 3a]a4aM.

[Tosnb30BaThCs MpU3HAKaMHU PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIB30BATh IPU3HAKUA U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIHLHUKOB MPU PEIICHUM 3a]1a4.

[IpoBOANTE JOTMYECKUE PACCYXKIECHUSA C MCIOJIb30BAHUEM TI€OMETPUUYECKUX
TEOPEM.

[Tomp30oBaThC  NpU3HAKAMHA  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTOJBHUKOB,
CBOWMCTBOM MEJIMaHbl, MPOBEAEHHOW K THUIIOTEHY3€ NPSIMOYIOJIBHOTO TPEYTrOJIbHUKA,
B PEIICHUY F'€OMETPUYECKHUX 3a]1a4.

OnpenensaTh HapauieIbHOCTh MPSMBIX C TOMOINBIO YIJIOB, KOTOpbIE 00pa3yeT
C HUMH cekymad. OnpenensaTh NapalIeIbHOCTh MNPSIMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSIHAM OT TOYEK OJHOW MPSAMOM JI0 TOUEK JIPYror MpsIMOM.

Pemiats 3aaun Ha KjieT4aToi Oymare.

[IpoBOUTH BEIUKCIICHUS] W HAXOJIUTh YUCIOBbIE M OYKBEHHBIC 3HAYCHHUS YTJIOB

B F'€OMETPUYECKUX 3a/1a4aX C HCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbHHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IIPH IIEPECCUCHHUH JIBYX
MapaJUICIbHBIX PSAMBIX CEKYILEH. PermaTe mpakTuueckre 3a1a4i Ha HaX0KJAEHUE YTIIOB.

Bnagetp mNOHATHEM TEOMETPUYECKOTO MECTAa TOYEK. YMETh ONPEACHATH
OMCCEKTPHUCY yTIJIa M CepeAMHHBIN MEePIeHIUKYJIIAP K OTPE3KY Kak TeOMETPHUYECKHE MECTa
TOYEK.

DopMyJIMPOBATh OIPEACICHUSI OKPYKHOCTH W Kpyra, XOpAbl M JUaMeETpa
OKPY’>KHOCTH, TOJIB30BATbCS MX CBOMCTBAMHU. YMETh NPUMEHSITH O3TH CBOMCTBA
MIPYU PEUICHUY 3a]1a4.

Brnaners noHATHEM ONMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e€¢ mentp. Iloap3oBaThes (akTamMu O TOM, YTO OMCCEKTPHCHI YIJIOB TPEYroJbHUKA
MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEANHHBIC NIEPIICHANKYIISAPBI K CTOPOHAM
TPEYTOJIbHUKA MEPECEKAIOTCA B OJJHOW TOUKE.

Bnagetp noHATHMEM KacaTeIbHOM K OKPYKHOCTH, IIOJB30BATHCA TEOPEMOM
O MEPIECHANKYISIPHOCTH KAcaTeJIbHOU U pagnuyca, IPOBEAEHHOTO K TOUKE KaCaHHUS.

[Tosnb30BaThCsl MPOCTEHIIMMUA TE€OMETPUYECKUMHA HEPABEHCTBAMHM, MTOHUMATh HX
IIPAKTUYECKUNA CMBICIL.

[IpoBOINTE OCHOBHBIE T€OMETPUUYECKHME MOCTPOEHUS C MOMOULIBIO LHUPKYIS H
JIMHCHKH.

[IpeameTHBIe pe3yabTaThl OCBOCHHUSI TMPOTPAMMBI y4E€OHOTO Kypca K KOHILY
oOyueHus B 8 KJacce:

Pacrnio3zHaBaTh OCHOBHBIE BUJIBI YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI, ITOJIb30BATHCS
MX CBOMCTBAMU MPHU PEIICHUUA T€OMETPUUYECKHUX 3a1a.

[IpuMeHsTh CBOMCTBA TOUKU TMEPECEUCHUS] MEAUaH TPEYroibHUKA (LIEHTpa Macc)
B PCLLCHUY 3a/a4.

Bnagers noHATHEM CpeAHEN JMHUM TPEYTrOJbHUKA U TpalelH, NMPUMEHITh UX
CBOWCTBA IPU pELICHUM reoMeTpuueckux 3anad. Ilonp3oBarscsa Teopemoint Daneca
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U TEOpPEMOM O MPONOPIUOHATBHBIX OTpPE3Kax, MPUMEHSATh UX I pPEHIeHUs
MPaKTUYECKUX 3a]ad.

[IpuMeHsATh TNpU3HAKU MOJ00MSI TPEYTOJbHUKOB B PEUICHUU TIE€OMETPUUYECKHX
3a1ay.

[Tonb3oBatbess  Teopemoit [ludaropa anms  pemieHUss TEOMETPUUYECKUX U
npakTuyeckux 3angady. CTpouTh MaTEMaTHYECKYI0 MOJENb B MPaKTUYECKHUX 3ajadax,
CaMOCTOATENBHO JI€NaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JIJTUHBI.

BriageTs NOHATUSAMU CUHYCA, KOCHHYCA M TAHT€HCA OCTPOTO yria IpsIMOYTOJIbHOTO
TpeyroyibHUKA. [10J1630BaThCs STUMH MOHATUAMM ISl PELIEHUS TPAKTUYECKHUX 3a/a4.

Beruucnars (pa3iMuHbIMUA - CIIOCOOAMU) IUIOMIA[AL TPEYroJibHUKA W IUIOIIAIH
MHOTOYTOJIbHBIX (Uryp (mosib3ysich, IJi€ HEOOXOJIUMO, KaJbKyJIsTopoM). [IpumeHsTh
MOJIyYeHHbIE YMEHHUS B MPAKTUYECKUX 3a/1a4ax.

Braners NOHATHUAMH BIMCAaHHOTO M IEHTPAJIBHOTO YIJIa, HCIOJIb30BATh TEOPEMBI
O BIMCAHHBIX yTJaX, YIJIax MeXIy XOpJaMu (CEeKYLIMMU) U yriie MeXAy KacaTelbHOU U
XOpJOM MpHU PEIIEHUH T€OMETPUYECKUX 3a/1a4.

Brnagere MOHATHEM ONHMCAHHOTO YETHIPEXYTOJIbHUKA, NPUMEHITh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJbHUKA MPU PELICHUN 3aa4.

[IpuMeHATh OTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMAaTUYECKHE MOJEIH
U1 3a7a4  pEATbHOW JKU3HM M TPOBOJWTH COOTBETCTBYIOIIME BBIYUCICHUS
C TpPUMEHEHHWEeM ToJ00us U TPUTOHOMETPUHU (MONB3YSICh, TAE HEOOXOAMMO,
KAJIbKYJISITOPOM).

[IpeameTHBIC pPE3yNbTAaThl OCBOSHHUS TNPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOydeHus B 9 KJjacce:

3HaTh TPUTOHOMETPHUYECKHE (PYHKITMH OCTPHIX YTJIOB, HAXOAUTH C MX MOMOIIBIO
pa3NUYHbIC AJIEMEHTHl MPSIMOYTOJBHOTO TPEYTrOJbHUKA («pPEIIeHHUEe MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOBY»). HaxomuTh (C MOMOIIBI0  KaJIbKyJIATOpa) JUIMHBI W YIJIbI
JUTSL HeTaOJTMYHBIX 3HAYEHUH.

[Tonp3oBaThes (opmynamMu TPUBENCHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXXIECTBOM  JUIsl HAXOXKJACHHS COOTHOIICHWNA MEXKIYy TPUTOHOMETPUYECKUMU
BEITUYMHAMU.

Hcnonp30BaTh TEOpPEMBbI CHHYCOB M KOCHHYCOB IS HAXOXJECHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJLHUKOBY), MPUMEHATh UX MPH PEIICHUU
T€OMETPUYECKUX 3a7ad.

Brnagets moHsATHAMH TIpeoOpa3oBaHMs TOJIO0OWS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIX Quryp. [lomp30BaThcsi cBOWCTBAMH TIOI00MS IPOU3BOIBHBIX (PHUTYp, YMETh
BBIYHCIISATH JJTUHBI ¥ HAXOUTD YTJIbI Y TOJ00HBIX Guryp. [I[puMeHsaTh cBOHCTBA TTO100MS
B TMPaKTHYECKUX 3ajadax. YMETh MPUBOAWTH NPHUMEPHl MOMOOHBIX  (uryp
B OKpPY’KaoIlleM MHUpe.

[Tonp30oBaThCs TEOpeMamMu O TPOU3BEIACHUU OTPE3KOB XOPHA, O MPOU3BEICHUN
OTPE3KOB CEKYILUX, O KBaapaTe KacaTeIbHOM.
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[Tonb30BaTbca BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUN U (PU3HMUECKUI CMBICI,
OPUMEHATh HMX B PEIICHUH TEOMETpPUUECKUX U (usmveckux 3amad. [IpumeHsTH
CKaJISIpHOE MTPOM3BEICHNE BEKTOPOB JJI1 HAXO0KICHUA JIJIMH U YTJIOB.

[Tonb30BaTbCAd METOJIOM KOOPAMHAT HA IJIOCKOCTH, NPHUMEHSTh €ro B pPELICHUU
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

BrageTs NOHATHSMH MPABUJIBHOTO MHOTOYTI'OJIbHUKA, JUTMHBI OKPYXHOCTH, JJIMHBI
JIyTU OKPY>KHOCTU U PaJMaHHON MEphl yIiia, YMETh BBIYUCIATH IUIOIIAAL KPyTra U €ro
yacteil. [[puMeHsTh NoJlydeHHbIE YMEHUS B TPAKTUYECKHX 3aadax.

HaxoauTs ocu (M1 IEHTPBI) CUMMETPHUH (UTYD, TPUMEHSTH JBMKCHUS TUIOCKOCTH
B IIPOCTEUIINX CIIydasiX.

[IpuMeHATh OTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMAaTUYECKHE MOJIEIH
JUISL  3a]a4  peajbHOM JKM3HU M NPOBOJUTH COOTBETCTBYIOIIHME BBIUYMCIICHUS
C TpUMEHEHUWEM TMoAo0HUs U TPUTOHOMETPUYECKHX (YHKIUH (MOJIB3YysACh, TJIE
HEO0OXO0IMMO, KAIBKYIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC

HaunmenoBanue paznena |KosnmuecTBo OcHOBHOE OcHOBHBIE BUJIBI JICATEIBHOCTH 00YJarOIINXCS

(TembI) Kypca 4acoB CoJIepKaHue
[Ipocreimue 14 IIpocrenmue DopMyJIUPOBATH OCHOBHBIC IIOHATHUS U OIIPEICIICHUS.
reoMeTpUuecKrue PUrypsl u Ir€OMETPUYECKHUE Pacno3naBaTth H3ydeHHbIE T€OMETPUUECKUE (PUTYPBI,
UX CBOMCTBa. M3mepenue OOBEKTBHI. onpeaeasiTh NX B3aUMHOE PACIOJIOKEHNE, BBINOJIHATH
r€OMETPUYECKHUX BEJIUUHH MHOroyroJybHUK, 4epTEXK MO YCIOBHUIO 3a1a4U.
JIOMaHasl. IIpoBoaUTH NPOCTENILNE IIOCTPOEHUS € IOMOILBIO LIUPKYJIA

CwmexHble U
BEPTUKAJIbHBIE YTJIBI.
PaGota

C IPOCTEUIITUMHU
yepTeKaMHu.
N3Mepenue TMHEHHbIX
U YTJIOBBIX BEJIUYMH,
BBIYUCJIEHUE OTPE3KOB
U yTJIOB

Y JINHENKHU.

N3mepsaTh TMHENWHBIE U YTIIOBbIE BEIMYUHBI TEOMETPUYECKHUX
U IPAKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha 71a3» pa3Mepbl peaibHbIX 00bEKTOB,
NPOBOAMTH IPyOYI0 OLIEHKY UX Pa3MEpOB.

PemaTh 3a1aun Ha BBIUKCIEHUE IJIMH OTPE3KOB U BEIMYUH
YTIIOB.

PemaTh 3a1aun Ha B3aMMHOE PACIIOIOKEHUE
T€OMETPUIECKUX PUTYD.

IIpoBoauTh KIacCUPUKALIMIO YTIOB, BBIYHCIATH
JIMHENHBIE U YTJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HE0OXOMMbIE 0Ka3aTebHbIE PACCYKICHUS.
3HAKOMUTBCS ¢ HCTOPHEN PA3BUTHSA T€OMETPUN

TpeyroabHuKU

22

IlonsATHE O paBHBIX
TPEYTOJIbHUKAX U

Pacno3naBaTthb napbl paBHbIX TPEYTOJbHUKOB HA TOTOBBIX
yepTexax (C ykazaHHeM MPU3HAKOB).
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IIEPBUYHBIC
IIPEICTaBIICHUS

O paBHBIX (pUrypax.
Tpu npusHaka
paBeHCTBa
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
IPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOWCTBO MEMaHBI
IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
MPOBENEHHOM

K TUIIOTEHY3E.
PaBHOO€epEeHHBIE U
PaBHOCTOPOHHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u CBOMCTBA
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasencrtsa

B T€OMETPHH.
IIpssMOyTOJIBHBIN
TPEYTOJIBHUK C YTIIOM

B 30°

BoIBoaUTH C1eACTBUSA (PAaBEHCTB COOTBETCTBYOIITUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
DopMyJIHPOBATH OIPEACIICHUS: OCTPOYTOJILHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHIUKOB; OMCCEKTPHCHI, BBICOTHI,
MeJUaHbl TPEYTOJIbHUKA; CEPEAMHHOTO MEePIICHIUKYIISIpa
OTpe3Ka; epuMeTpa TPEyroIbHUKA.

@opmMyIMpPOBaTh CBOWCTBA U IPU3HAKKU PAaBHOOEIPEHHOTO
TPEYTOJIbHHKA.

CTponTh 4epTeKH, pemaTh 3a1a4M C IOMOIIIbIO
HAXOXKJEHHUS PaBHBIX TPEYTOJHHHUKOB.

IIpuMeHsATH TPU3HAKKA PAaBEHCTBA MIPAMOYTOJBHBIX
TPEYTOJIBHUKOB B 33a/1a4yax.

Hcnoan3oBath UPpoBIE peCcypChl 1JIA UCCAET0BAHUSA
CBOMCTB M3y4aeMbIX uUryp.

3HAKOMUTBCS ¢ MICTOPHEN Pa3BUTHS T€OMETPHUH
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[TapayutensHbIE IPSMBIE, 14 [TapannensHbie @®opMyIHPOBaTh NOHATHE NAPALIEIbHBIX NPAMBIX,
CyMMa yTIJIOB TPEYTOJIbHUKA IIPSAMBIE, UX CBOWCTBA. | HAXOAUTb MPAKTUYECKUE IPUMEPHI.
Hakpecr nexamue, M3yuarth cBolicTBa yrioB, 00pa30BaHHBIX PU NEPECCUECHUN
COOTBETCTBEHHBIE U napajuiebHbIX OpSIMbIX cekyluei. IlpoBoauth
OJIHOCTOPOHHHUE YITbl, | JOKa3aTeJbCTBA I1APAJUICIBHOCTH JIBYX IPSMBIX C IOMOLIBIO
o0pa30BaHHbIE YIJI0B, 00pa30BaHHBIX IPU NEPECEUECHUH ITUX MPSIMBIX
IIpY [IEPECCYCHUN TPEThEU NPSIMOM.
napaJyIeIbHbIX BbuucjsTh CyMMY yIJI0B TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
NPSIMBIX CEKYLIEH ). HaxoauTth yncioBbie 1 OyKBEHHbIE 3HAYEHUS YTIIOB
[TpuzHax B TEOMETPUYECKHUX 33/1a4ax C UCIOJIb30BAHUEM TEOPEM
NapaJyIeIbHOCTH 0 CyMME€ YIJIOB TPEYTOJIbHUKA U MHOTOYT OJIbHUKA.
NPSIMBIX Yepe3 3HAKOMUTBCS C MCTOPHEN Pa3BUTHS T€OMETPHUU
PaBEHCTBO PACCTOSTHUM
OT TOYEK OJHOHU
MPSIMOU 10 BTOPOU
MIPSMOH.
CymMmma yrioB
TPEYrOJIbHUKA.
Buemnue yribl
TpPEYroJibHUKa
OKpy>KHOCTB U KPYT. 14 OKpyX HOCTb, Xopa 1 | PopMyJHPOBATH ONPeAeJIeHHUs . OKPY)KHOCTH, XOPABI,
['eomerprueckue JAAMETP UX CBOMCTBA. | JMAMETpa U KacaTelabHOM K OKpyKHOCTHU. M3yyarh ux
[MOCTPOECHHUS KacarenbHas CBOWCTBA, NPU3HAKH, CTPOUTH YEPTEXKHU.
K OKpPY>KHOCTH. HccaenoBath, B TOM 4UCIIE HCNIOJIB3YS HU(POBbIE
OKpy>KHOCTb, pecypchbl: OKPYKHOCTh, BIMCAHHYIO B YTOJ; LEHTP

BIIMCaHHas B YIoOJI.

OKPYHOCTH, BIIMCAHHOW B yT0JI; PABEHCTBO OTPE3KOB
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ITonsatue o I'MT,
MIPUMEHEHUE

B 3a7]a4ax.
buccekrpuca u
CEepEIVHHBIN
NEPIEHIUKYIISP
KaK TEOMETPUUIECKHUE
MECTa TOYEK.
OKpyXHOCTb,
ONMCaHHAas OKOJIO
TPEYTrOJIbHUKA.
OKpyX HOCTBb,
BIMCAHHAA

B TPEYTOJIbHUK.
[Ipocrenmme
3a1a4u

Ha MMOCTPOCHUE

KacaTeJIbHBIX.
HUcnoas3oBars metoa ' MT 111 qokaszarenbcTBa TEOpEM

0 MepeceuyeHNH OMCCEKTPHC YTIOB TPEYTOJIbHUKA U
CEPEIMHHBIX IIEPIIEHANKYJIAPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomompso ['MT.

OBiazeBaTh NOHATHSIMH BIIMCAHHOM U ONMCaHHOMN
OKPY’KHOCTEU TPEYTrOJIbHUKA, HAXOAUTh LIEHTPHI ITUX
OKPYKHOCTEM.

Pemiarb OCHOBHBIE 3aJa4M HA MIOCTPOEHHE: YIila, PABHOIO
JAHHOMY; CEpEIMHHOI0 NEPIEHAUKYIIAPA JAHHOTO OTPE3Ka,;
IIPSAAMOU, ITPOXOJALIEH Yepes3 JaHHYIO TOUKY U
NEPHEHANKYJIAPHON TaHHOM NMPSMOM; OMCCEKTPHUCHI JAHHOTO
yIJIa; TPEYrOJIbHUKOB

10 Pa3JINYHBIM JIEMEHTAM.

3HAKOMUTBCS ¢ HCTOPHEN PA3BUTHSA T€OMETPUN

[ToBTOpEeHue, 000061IeHIE 4 [ToBTOpEHUE 1 Pemartn 3a1a4um Ha MOBTOPEHUE, UITIOCTPUPYIOIINE CBI3H
3HaAHUHT 00001IIeHHE OCHOBHBIX | MEXKIY PAa3IMYHBIMHU YaCcTSIMH Kypca
MOHSTUN U METOJ0B
Kypca 7 Kjacca
OBILEE KOJIMYECTBO 68
UACOB IIO ITPOI'PAMME
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8 KUIIACC
Hanmenosanme paznena | Komnuectso OcHOBHOE OcHOBHBIE BUJIBI JICATEIBHOCTH 00YJarOIINXCS
(Temnl) Kypca 4acoB CoZIEpKaHuE

UeThIpEXYTOJIbHUKN 12 [Tapamienorpamm, ero | M300paskaTts 1 HAXOAMTH Ha YEPTEkKAX
MPU3HAKU U CBOMCTBA. | UYETHIPEXYTOJHHUKH PAa3HBIX BUIOB U UX DJIEMEHTHI.
YacTHble ciiyyan DopMyJTHPOBATH ONPeAeJIeHHs: TapaieIorpaMma,
[apajuIeIorpaMMOB IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneuuu, paBHOOOKOM
(IpsIMOYTOJILHUK, Tparneuuu, NpsiMOyroJIbHON Tparneuu.
pomO, KBajpar), ux Jloka3bIBaTh M HCHOJIL30BATH NIPH PEeIICHNH 32124
IIPU3HAKK U CBOMCTBA. | NMPU3HAKU U CBOMCTBA: NapajlIeIOrpaMma,
Tpaneuus. IPsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpamneiuu, paBHOOOKOH
PaBHoOoKkas u Tpaneuuu, NpsiMOyTroJIbHON TpaIeuu.
MPSIMOYTOJIbHAs IIpuMeHSATL MeTO/ YABOCHUS MEIaHbl TPEYTOJbHUKA.
Tpanenuu. Hcnoan3oBathb 11udpoBbie pecypehl A UCCIEIOBAHUS
Merton ynBoeHus CBOMCTB M3y4aeMbIX QUryp.
MeEJIMaHBbl. 3HAKOMHUTBHCH ¢ HCTOPHEN Pa3BUTUA T€OMETPUN
enTpanbHas
CUMMETPHUS

Teopema daneca u Teopema 15 Teopema daneca u IIpoBOAUTH NOCTPOEHUS C IIOMOIIBIO IUPKYJIS U JIUHEUKHU

0 MPOTMOPIIMOHATBHBIX
OTpe3Kax, MoJJ00HBIC
TPEYTOJIbHUKHU

Teopema

O MPOTIOPIIMOHATBHBIX
OTpe3Kax.

Cpennsist tMHUA
TPEYTOJIbHUKA.

¢ ucnosnb3zoBanue teopemsl daseca U TEOPEMBI

O NPOIOPLHUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MIPONTOPLUMOHAIBHBIN OTPE3OK.

IIpoBoauTHL NOKA3aTEJBCTBO TOTO, YTO MEAUAHBI
TPEYTrOJIbHUKA IIEPECEKAIOTCS B OJHON TOUKE, U HAXOAUTH
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Tpaneuus, €€ cpeHsA
JIVHUSL.
[IponopuroHanbHbIE
OTPE3KHU.

IlenTp macc

B TPEYTOJIbHUKE.
ITomoOubIE
TpEyroiabHUKH. Tpu
IpU3HaKa noa00us
TPEYTOJIbHUKOB.
IIpumenenue
nmogoous

MIpY PELICHUU
MPAKTUYECKUX 3a7a4

CBSI3b C IICHTPOM Macc, HaX0AUTh OTHOIIIEHUE, B KOTOPOM
MEIUAHBI JICTATCS TOUKOU UX TMEPECCUCHUSI.

HaxoanTh 110100HBIC TPEYTOJbHUKH Ha TOTOBBIX YEPTEIKAX
C YKa3aHHUEM COOTBETCTBYIOIIUX MPU3HAKOB TIOI00MS.
PemaTh 3a1a4u Ha 1TOI00HBIC TPEYTOJIBHUKHU C TIOMOIIBIO
CaMOCTOSTEIILHOTO MIOCTPOSHUS YepTexKel U HaX 0K ACHUS
O00HBIX TPEYTOJIbHUKOB.

IIpoBoauTH 10KA3aTENBCTBA C UCIIOJIB30BAHUEM
MIPU3HAKOB MOJ00MS.

Jloka3bIBaTh TPHU MpHU3HAKA 0100 TPEYTrOJIbLHUKOB.
IIpuMeHSTH MOTy4YeHHBIC 3HAHUS TTPU PEIICHUN
reOMETPUYCCKHUX U MPAKTUICCKUX 3a/1a4.

3HAKOMMTBCS ¢ UCTOPHEH Pa3BUTHUS TCOMETPUHU

[Inomans. Haxoxnenue
MJIONIAZIEH TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (PUTYD.
[Tnomaan mogo0HBIX GUTyp

14

CBoiicTBa IuIoIaaeH
r€OMETPUYECKHUX
uryp.

DopmMyIsl

JUTS TIOIIATH
TPEYTrOJIbHUKA,
napasienorpaMmma,
Tpaneuuu.
Brruncnenue
IJIOIIAZIEN CIIOKHBIX

duryp.

OsgJ1aieBaTh NePBUYHBIMU NMPEACTABICHUAMH 00 0011eH
TEOPUH ILJIOIAIU (MEpbI), (POPMYJITUPOBATH CBOKCTBA
IUIOIIAM, BBISICHATH UX HATJISIAHBINA CMBICIL.

BbiBoaAUTH (pOpMYIIBI MIIOIIAIM MTapalljiesiorpamma,
TPEYroJibHUKA, Tpareuuu u3 GopMyJibl TUIOIIAAN
npsIMOYTOJIbHUKA (KBaJpaTa).

BoiBoauTH (GOpMYIIBI TIOMIAAN BBITYKIIOTO
YETBIPEXYTOJIbHUKA YePE3 JUATOHAIU U YTOJl MEXI1Y HUMH.
HaxoauTs miomaan Guryp, n300paxEHHbIX Ha KIIETYaTOU
Oymare, HCIOJIb30BaTh pazOueHne GUrypsl Ha 4acTy U
NOCTPanBaHMUE.
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[Tnomaau guryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPAKTUYECKUM
coAepKaHUEM.
Pemenne 3amau

C MOMOIIIBIO0 METOAA
BCIIOMOTaTEIILHOU
TUIOIIAN

Pa36upaTth npuMepsbl UCIIOJIE30BaHMUS BCTIOMOTaTEIbHON
TUTOMIAM JIJISL PEIICHUS T€OMETPHUYSCKHX 3aJ1ay.
HaxoauTtsb muiomaay nogoOHbIX QUryp.

BoruucjasaTs iomaan pa3IndHbIX MHOTOYTOJIBHBIX (DHUTYD.
PemaTh 3a1a4M Ha IWIONIAIb C TPAKTUYECKUM
coJiep>)KaHuEM

Teopema [ludaropa u
Havajia TPUrOHOMETPUHN

10

Teopema ITudaropa, u
€€ IIPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPHICCKUX
GyHKIUNA OCTPOTO
yTiia MPSIMOYTOJIHHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPHUUECKHUE
COOTHOIICHHSI

B IIPSIMOYTOJILHOM
TPEYTOJIbHHKE.
OcHoBHOE
TPUTOHOMETPHUICCKOEC
TOXJIECTBO

HMoxa3biBaTh TeopeMy [Iudaropa, ncnoap3oBarsb €

B IPAKTUYECKUX BBIUUCICHUSX.

DopMyJIMPOBATh ONPEIEIECHUS TPUTOHOMETPUYECKUX
(GyHKUUKA OCTPOTO yria, HPOBEPATh UX KOPPEKTHOCTD.
BbIBOAUTH TPUTOHOMETPUYECKUE COOTHOLIEHUS

B IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaenoBath COOTHOIIEHUS MEKIY CTOPOHAMH B
IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yriiamu B 45° u 45°; 30°
u 60°.

Hcnoan3oBath GopMyIibl TPUBEIEHUS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO ISl HAXOXKICHUS
COOTHOIICHHUI MEXy TPUTOHOMETPUUYECKUMH (PYHKIUSIMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHSITH I0JIy4E€HHbIE 3HAHNUS U YMEHUS IPU PELLICHUU
IPaKTUYECKUX 3a]a4.

3HAKOMHUTBCS C MCTOPHMEN Pa3BUTHS TE€OMETPUH
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YTl B OKPY’KHOCTH.
BriucanHble 1 ONMCaHHBIE
YETHIPEXYTOJIbHUKHY.
KacarenpHbie

K OKpykHOCTH. Kacanue
OKPYXHOCTEN

13

Bniucanuele u
LEHTPAaJIbHBIE YIJIbI,
YTOJI MEXTY
KacaTeJIbHOM U
XOPHOM.

VYriBl MEXIY
XOpJlaMU U
CEKYIIIMMH.
Bniucanuele u
ONMCAHHBIE
YEeThIPEX YT OJIbHUKY,
UX IPU3HAKU U
CBOICTBA.
IIpumenenune stux
CBOICTB

MIpY PELICHUU
r€OMETPUUYECKUX
3aaad.

B3aumHuoe
PacMoJIOKEHUE JBYX
OKPYXHOCTEH, 001111e
KacaTeJIbHBIE.
Kacanue
OKPYKHOCTEU

DopMyIMPOBATh OCHOBHBIE ONPEIETICHUS, CBI3AHHbBIE

C yIJIaMH B Kpyre (BIIUCAHHBIN YTroJl, IEHTPAJIbHBIN yroll).
HaxoauTh BIHMCaHHbBIE YTIIbl, OMUPAOIIMECS HA OAHY JYTY,
BBIYMCJSATD YIJIbI C TOMOIIBI0 TEOPEMBI O BIUCAHHBIX
yriax, TeOpeMbl O BIUCAHHOM YEThIPEXYTOIBHUKE,
TEOPEMBI O LIEHTPAIBHOM YTJI€.

HccnenoBarpb, B TOM Uncie ¢ MOMOLIBIO HUPPOBBIX
pECypCOB, BIIMCAHHBIE U OITMCAHHBIE YETHIPEXYTOJIbHUKH,
BbIBOJAUTH UX CBOMCTBA U MPU3HAKHU.

Hcnoab3oBaTh 3TH CBOMCTBA U IPU3HAKH [IPU PEILICHUN
3aaa4
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[ToBTOpEeHue, 00001ICHIE 4 [ToBTOpEHUE PemaTthb 3a1a4u Ha TIOBTOPEHHUE, UJUTFOCTPUPYIOIITHE CBSI3U
SHAHHUH OCHOBHBIX IIOHATHA U | MEXIy Pa3IuYHBIMU YacCTSAMHU Kypca
METOJOB KypCcOB 7 U 8
KJIacCOB, 0000IIIeHHE
3HaAHUH
OBILEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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9 KUIACC
Haumenosanue paznena | Kommuectso OcHoBHOE OCHOBHBIE BHJIBI JICATEIBHOCTH 00YJarOIINXCS
(Templ) Kypca 4acoB coepKaHue

Tpuronomerpusi. Teopemsl 16 Onpenenenue DopMyJIUPOBATH ONPeaeTeHUs] TPUTOHOMETPUUECKUX

KOCUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMM TYIBIX U IPSIMBIX YTJIOB.

Pemenne TpeyronbsHUKOB ¢dyHKIMH yrioB oT 0° | BBIBOAUTH TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB
1o 180°. ®opmyiibr (c paguycoM ONMCAaHHOW OKPYHOCTH).
NpUBEIECHUS. BoiBoauTH GOPMYJIBI /151 BBIYUCICHUSA TLUIOMIAAEH
Teopema KOCHHYCOB, € HCNOJIb30BaHMEM TeopeM Tpuronomerpuu (popmyna
TEOpeEMa CUHYCOB. rmIomaan TpEyrojJdbHUKa 4€pe3 ABC CTOPOHBI U YI'OJI MCKIY
Pemenue HUMH, PopMyJia TIJIOMIAIN YETHIPEXYTOJIbHUKA Yepe3 ero
TPEYTOJILHUKOB. AruaroHajiv 1 yroj MCxay HI/IMI/I)
I[IpakTHyecKoe PemaTts TpeyroJbHUKU.
NpUMEHEHNE PemiaTes npaktrudeckue 3a1aun, CBOASAIINECS
JI0Ka3aHHBIX TEOPEM K HAXOXKJICHUIO PA3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA

[IpeoOpazoBanue moaooms. 10 [TonsiTne OcBauBaTh NOHATHE TIPEOOPA3OBAHUS TTOI00USI.

Merpuueckue
COOTHOILIECHHS
B OKPY>KHOCTH

0 TIpeoOpa3zoBaHUU
I10JI00HSI.
COOTBETCTBECHHBIC
2JIEMEHTBI MOJOOHBIX
duryp.

Teopema

0 MIPOU3BEICHUHN
OTPE3KOB XOP,
Teopema

HccaenoBaTh OTHOIICHHUE TMHEHHBIX JIEMEHTOB (QUTYP
pu MpeoOpa3oBaHUU TTOI00USI.

HaxoauTs npuMepbl oI00Ms B OKPYIKAFOIIICH
JIEUCTBUTEILHOCTH.

BbIBOAUTH METPUYECKHUE COOTHOIICHUSI MEXKITY OTPE3KaMHu
XOp/, CEKYIIHUX U KacaTeIbHBIX C UCIOJIb30BAaHUEM
BIIMCAHHBIX YTJIOB U MOJAOOHBIX TPEYTOJbHUKOB.

PemaTh reomeTpuyeckue 3a/1auu M 3a7a4d U3 peaybHOU
KU3HH C UCTIOJIb30BAaHUEM TIOIOOHBIX TPEYTOJIHHUKOB
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0 MPOU3BEJICHUH
OTPE3KOB CEKYIIUX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B pPEIICHUU
FEOMETPUUECKUX
3aJ1a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHHE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHUE BEKTOPA
Ha YHCIIO.
dusnyecKkuii u
r€OMETPUYECKUI
CMBICJT BEKTOPOB.
Paznoxenue Bekropa
10 IByM
HEKOJIJTUHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CxansipHoe
MIPOU3BEICHUE
BEKTOPOB, €T0

Hcnmonb30BaTh BEKTOPHI KaK HANIPABJIEHHBIE OTPE3KH,
HCCJIeA0BaTh T€OMETPUYECKU (TIepeMenieHue) u
(¢u3nueckuil (cuiia) CMbICIIBI BEKTOPOB.

3HaTh onpeneseHust CyMMBbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHUS BEKTOPA HA YUCIIO, HCCJIeI0BATH
F€OMETPUYECKUN U (PU3UUECKUIN CMBICIIBI TUX OTIEPAITHA.
Pemiatb reomeTpudeckue 3a1a4u C UCIIOIb30BAHUEM
BEKTOPOB.

PackaaabiBaTh BEKTOP MO JBYM HEKOJJTMHEAPHBIM
BEKTOPAM.

Hcnonb30BaTh CKaIsIpHOE NPOU3BEICHUE BEKTOPOB,
BBIBOJMTH €I0 OCHOBHBIE CBOMCTBA.

BbI4ncJasITD CYMMY, pa3HOCTb U CKAJIIPHOE ITPOU3BEICHUE
BEKTOPOB B KOOPJIMHATAX.

IIpuMeHsATh CKAIPHOE TPOU3BEACHUE 111 HAXOXKACHUS
JUITH U yTJIOB

84



denepanbHas paboyas nmporpamma | Marematuka. 59 kiacchl (0a30BbIi YPOBEHbB)

MIPUMEHECHUE
JUTST HaX 0K ICHUS
JUIVH U YTJOB.
Pemenue 3amau

C IOMOIIIBIO BEKTOPOB.
[IprmeHeHne BEKTOpOB
IUISL PELICHUS 3a70a4
busuku

HeKapTOBBI KOOpANHATLI
Ha IINTIOCKOCTH

JlexapToBbl
KOOPJIMHATHI TOUYEK
Ha MJIOCKOCTH.
YpaBHEHUE NPSIMOIA.
YpaBHeHue
OKPYXHOCTH.
Koopaunatel Touek
[IEPECEUCHHUS
OKPYXXHOCTH U
IIPSIMOM.

Meton koopauHAT
IpU pelICHUU
r€OMETPUYECKHUX
3a/1a4, NPAKTUYECKUX
3aaa4

OcBauBaTh NOHSITHE IPSIMOYTOJIBHOM CUCTEMBI
KOOPJIMHAT, IEKAaPTOBBIX KOOPAUHAT TOUYKH.

BbIBOAMTH ypaBHEHHUE NIPSIMOM U OKPYKHOCTU. Bbl1easiTh
MOJIHBIA KBAJIpaT ISl HAXOKICHHSI LIEHTpa U panyca
OKPYKHOCTHU 110 €€ YPAaBHEHUIO.

PemaTe 3a1a4m Ha HAXO0XKIEHUE TOUYEK NIEPECEUCHHUS
OPSIMBIX U OKPYXKHOCTEH C MOMOIIBIO METO/1a KOOPAMHAT.
Hcnoan3oBaTh CBOWCTBA YIIIOBOTO KO3 GUIIMEHTA TTPSIMOI
P pEeUICHUU 3a]1a4, JIJIsl OTPEJEIICHUS PaCIION0KEHUS
IIPSIMO.

IIpuMeHsATh KOOPANHATHI IIPU PEILIEHUN T€OMETPUUECKUX U
IPAKTUYECKUX 3a]a4, JUIsl IOCTPOCHHSI MAaTEMATUYECKUX
MOJIEJIeN peasIbHBIX 3a/1a4 («METOJ KOOPJIUHATY).
IMoab30BaThLCA 1151 TOCTPOCHUS U UCCIICIOBAHUN
M(POBBIMU pecypcami.

3HAKOMHUTBCS C MCTOPHMEN Pa3BUTHS TE€OMETPUH
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[IpaBuibHBIE
MHOTOYTOJIbHUKH.
JlmmHa OKpYy»XKHOCTH U
IJIOIAJb KpyTa.
Brraucienue riomnagei

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucno n. {nuna
OKPYHOCTH, TyTH
OKPYXHOCTH.
Panuannas mepa
yTIIa.

[nomans kpyra,
CEKTOpa, CErMEHTa

D opMyJIUPOBATH ONPEACIECHNE NPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAHUTh UX AJIEMEHTHI.
ITosb30BaTHCHA NOHATUEM JJIMHBI OKPYKHOCTH, BBEJEHHBIM
C IMTOMOIIBIO MPABUIIBHBIX MHOTOYTOJIbHUKOB, ONpee/siTh
YUCJIO T, JJIMHY IYTH U PAJUAHHYIO MEpY yTJIa.
IIpoBoauTh nmepexoa OT paiMaHHOW MEPBI yIJIa

K FPalyCHON 1 HA00OPOT.

OnpeneasiTh omaab Kpyra.

BoiBoguth ¢opmMyJibl (B TpayCHON U pauaHHON Mepe)
JUISL JUTMH TyT, TUIOIIAZEH CEKTOPOB U CETMEHTOB.
BoruucasaTs mwiomaau Guryp, BKIFOYAIOITUX SJE€MEHTHI
OKPY>KHOCTH (KpyTa).

HaxoauTh 1tomaam B 3aj1a4ax peaibHOW )KU3HU

JBM>KEHUS TIJIOCKOCTH

ITonsTue o nBMKEHUN
IIOCKOCTH.
[TapamienbHbI
MIEPEHOC, TTOBOPOT
[Ipumenenue

IIpY PELICHUH 3a/1a4

Pa30upars npuMepsl, WILTIOCTPUPYIOLINE MOHSATHS
JBUKEHUS.

DopMyJIUPOBATH OIPEICICHUS NTapaJJIEIbHOIO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETpHUU. BBHIBOAUTH UX CBOMCTBA,
HAXOAMTh HEMOJABUKHBIE TOUKH.

HaxoauTs 1IEHTPHI U OCH CUMMETPHI MpOoCcTeHIHX GuUryp.
IIpuMeHAaTh apajuieIbHBIN IEPEHOC U CUMMETPUIO IIPU
pEIIeHNN TeOMETPUUECKUX 3a/1a4 (pa30ouparh MpUMeEpHI).
Hcnoab30BaTh JJ1 IOCTPOEHUS U UCCIICIOBAHUI
1u(POBBIE PECypChl

[ToBTOpEeHue, 00001ICHUE,
cuCTeMaTu3alMs 3HaHUM

[ToBTOpEHUE
OCHOBHBIX ITOHATUU U

OnepupoBath NOHATUAMU: QUTYpPa, TOUKA, IpsMasi, yrod,
MHOTOYTOJIbHUK, paBHOOEIPEHHBIN 1 PABHOCTOPOHHUI
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METO/0B KypcoB 7—9
KJIacCOB, 000011IeHNE
Y CUCTEMATU3alUs
3HAHHM.
[Ipocrerimme
F€OMETPUYECKUE
buUrypsl 1 ux
cBoiicTBa. U3mepeHue
F€OMETPUYECKHUX
BEJINYMH.
TpeyroJbHUKH.
[TapamnensHble 1
MIEPIICHINKYJISIPHbBIC
IIPSIMBIE.
OKpy»XHOCTb U KpYT.
I'eomeTpuueckue
MOCTPOEHHUS. YTJIbI
B OKPY>KHOCTH.
Brincannseie u
OIMCAHHBIE
OKPYHOCTH
MHOTOYTOJIbHUKOB.
[Ipsimast u
OKPYXHOCTb.
YeTbIpEXYTrOIbHUKH.
Brincanuslie

TPEYTrOJIbHUKH, IPSAMOYTOJIbHBIN TPEYTOJIbHUK, MEAUAHA,
OucceKkTprca U BbICOTa TPEYroJIbHUKA, MapaljieJorpaMm,
pOMO, IPSIMOYTOJILHUK, KBAJIpaT, Tpaneus; OKPY>KHOCTb,
KacatelibHas, paBEHCTBO | mojobue duryp,
TPEYTroJIbHUKOB; MapajlieIbHOCTh U NEPIECHIUKYISIPHOCTD
MPSAMBIX, YTOJI MEXAY MPSAMBIMU, CAMMETPHSI OTHOCUTEIIBHO
TOYKHU U MIPSMOM; [NINHA, PACCTOSHUE, BEJIMYMHA YTJIa,
IUIOIIA/Ib, TIEPUMETD.

HUcnoab3oBathb GopmyJibl: IEPUMETPA U TIOIIATN
MHOTOYTOJIbHUKOB, JNIMHBI OKPYKHOCTH U IUIOIIAAN KPYra,
00bEMa MPSIMOYTOJILHOTO Tapasuiesienuneaa.
OnepupoBaTh NOHATHSIMM: TIPAMOYTOJIbHAS CHCTEMA
KOOPJMHAT, BEKTOP; UCMOJb30BATH 3TH MTOHATHUS JJI5
MPECTABJICHUS JAHHBIX U PEIICHUS 3a]1a4, B TOM YHCJIE

U3 JIPYTUX YICOHBIX MPEIMETOB.

PemaTh 3a1a4m Ha TOBTOPEHUE OCHOBHBIX MOHSTHUH,
WJUTFOCTPAIMIO CBSA3EH MEKTY Pa3JIMUYHbIMU YaCTsIMU Kypca.
BeiOMpaTs MeTOx I pEelIEHNs 3a1a4H.

Pemars 3a1a4m 13 NOBCEAHEBHOM KU3HU
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Y OTIICAaHHBIC
YETHIPEXYTOJLHUKHU.
Teopema ITudaropa u
Havana
TPUTOHOMETPHUH.
Pemenune oOmumx
TPEYrOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHHKH.
[IpeobpazoBanms
MJIOCKOCTH.
JIBwxenus. [lonoGue.
Cummerpus.
IInomans.
Brruncnenue
rontaaei. I momaan
MoI00HBIX GUTYP.
JlexapToBbI
KOOpJIMHATHI Ha
MJIOCKOCTH.

Bekropsl

Ha TIOCKOCTHU

OBUIEE KOJIMYECTBO
YACOB I1O ITPOI' PAMME

68
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«BEPOSATHOCTDb U CTATUCTHUKA» B 7-9 KITIACCAX

MNOACHUTEJIBHAA 3AIITUCKA

B coBpemeHHOM LM(POBOM MUpPE BEPOSTHOCTh U CTAaTHCTHUKA MPHOOPETAIOT BCE
0O0JIBIIIYIO 3HAYMMOCTh, KaK ¢ TOYKU 3pEHUS MPAKTUYECKUX MPUIOKEHUH, TaK U UX POJIH
B 00pa30BaHMH, HEOOXOJMMOM KaKIOMYy ueloBeKy. Bospacraer umcio mpodeccui,
IpU OBJIAJICHUH KOTOPHIMH TpeOyeTcs Xopomias 0a3oBas MOArOTOBKAa B 00OJAcTH
BEPOATHOCTH U CTAaTUCTHUKH, TaKas MOJrOTOBKA Ba)KHA JJIS IPOJIOJKEHUS! 00pa30BaHus U
JUISl yCIIEITHOM Mpo(heCCUOHATBHOU Kapbhephl.

Kaxx11p1i1 4esioBeK NOCTOSIHHO TPUHUMAET PEIICHHUS HA OCHOBE HMEIOLIUXCS Y HETO
JTaHHBIX. A JJi1 OOOCHOBAaHHOTO NIPUHATHS PEUICHMs] B YCIOBUSAX HEAOCTaTKa WIIU
n30bITka HWHGOPMAMU HEOOXOJMMO B TOM 4YHCIE XOpOIIo CHOPMUPOBAHHOE
BEPOSITHOCTHOE U CTaTUCTUYECKOE MBILIUICHHE.

HIMeHHO 103TOMY OCTpO BCTajla HEOOXOAUMOCTh CPOPMHUPOBATH Y 00yUaIOIIUXCS
(YHKIHMOHAJIBHYIO T'PAMOTHOCTh, BKJIIOYAIOLIYI0 B C€0Sl B KauyeCTBE HEOThEMIIEMOU
COCTaBJISIIOLIEH yYMEHHE BOCIPUHUMATh U KPUTUYECKH AHAJIU3UPOBATH MH(OPMALUIO,
IIPEICTABICHHYIO B Pa3JIMUHbIX (POpMax, MOHUMATh BEPOSATHOCTHBIM XapaKTep MHOTUX
peanbHBIX MPOLECCOB M 3aBUCUMOCTEHN, NMPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIC
PacYETHL.

3HAKOMCTBO B Y4YEOHOM Kypc€ C OCHOBHBIMH NpPHHIMIAMH cOOpa, aHajau3a H
OpeJCTaBICHUS JaHHBIX U3 pa3IM4yHbIX cdep >KM3HM OOIIecTBa W TrocyAapcTBa
npuoOuiaeT oOydalluxcs K OOMIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKM pPAa3BUBACT HAaBBIKM OpraHU3alMM Mepedopa W MoAcYETa 4YHUCIia
BapMaHTOB, B TOM YHCJE B MPUKIAAHBIX 3aJadax. 3HAKOMCTBO C OCHOBaMHU TEOpPUHU
rpadoB co3maéT maTemMaTHdyeckuid (yHIaMEHT i  (POPMUPOBAHMSA KOMIETEHLIUN
B oOysactu uHPOpMATUKU M IUEGPOBBIX TexHoJoruid. [IpM WM3ydeHUU CTATUCTUKH H
BEPOSITHOCTU O0OOTalllaloTCsl MPEACTaBICHUSI O0y4YaloIIMXCd O COBPEMEHHOW KapTUHE
MHUpa U METOJaX €ro HccieJoBaHus, POpMUPYETCS MOHUMAHUE POJIM CTATUCTUKHU Kak
UCTOYHUKA COLMAIBHO 3HAYMMON WHGOPMAMU U  3aKJIAJbIBAIOTCSI  OCHOBBI
BEPOSITHOCTHOT'O MBIIILJICHUS.

B cooTBeTcTBUU C JaHHBIMHU LIENISMHU B CTPYKTYpe IpOrpaMMbl y4eOHOTro Kypca
«BeposTHOCTB U CTAaTHCTHKA» OCHOBHOTO OOIIET0 00Opa30BaHUS BBIJECIECHBI CIEAYIOLINE
coJepkaTenbHO-MeToAnueckue JuHuu: «llpencraBneHrne AaHHBIX W OIHMCATENbHAs
CTaTUCTHKa», «BeposTHOCTHY, «DneMeHThl KOMOMHATOPUKNY, «BBeleHHe B TEOPHUIO
rpadoBy.

Copepxanune nuHun «lIpencraBieHne AaHHBIX M ONMCATEIbHAs CTATUCTHKA»
CIIy>KUT OCHOBOH i1 (POPMUPOBAHUS HABBIKOB pabOThl ¢ MHPOpPMAIUEl: OT YTEHUS U
UHTEpIIpeTalud HWHPOpMAIMM, MPEICTaBICHHOW B Ta0iuuax, Ha JguarpamMmax u
rpaukax, 10 coopa, MpeaCTaBICHNs U aHaIu3a JaHHBIX C UCIOJb30BaHUEM
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CTAaTUCTUYECKUX XapaKTEPUCTHK CpPEIHUX U pacceuBanus. PaboTtas ¢ JaHHBIMH,
oOyJaromuecss ydaTcsi CUUTBIBATH H HWHTEPIPETHPOBATH JAaHHBIC, BBIJIBHUTaTh,
apTyMEHTHPOBATh U KPUTUKOBATH MTPOCTEUIITHE TUTTOTE3bI, PA3MBITIUIATH HaJ (DaKTOpaMu,
BBI3BIBAIONIMMH HM3MEHYMBOCTh, W OIICHHBATh WX BIUSHUE Ha paccMaTpUBacMbIe
BEJIMYMHBI U TTPOIIECCHI.

NHTYynTHBHOE TMPEACTAaBICHUE O CIy4alHOM W3MEHYMBOCTH, MCCIEIOBAaHUE
3aKOHOMEPHOCTEW W TEHJCHIIMI CTAaHOBHUTCS MOTHUBHPYIOIICH OCHOBOW JII M3yUCHUS
TEOPHUH BEPOSATHOCTEH. bolbiioe 3HaueHne UMEIOT MMPAKTUYECKHE 3aaHus, B YaCTHOCTH
OTIBITHI C KJIACCHYECKUMH BEPOSTHOCTHBIMH MOJICTISIMHU.

[ToHsITHE BEPOSTHOCTH BBOJIUTCS KaK Mepa MPaBIOMOI00Us CITydaifHOTO COOBITHSI.
[Tpu n3ydyeHnn y4eOHOTO Kypca 00yJaroIIrecs 3HAKOMATCS ¢ IPOCTEUIITUMU METOJaMHU
BBIYKCIICHUSI BEPOSATHOCTEH B CIy4YalWHBIX SKCIEPUMEHTAX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU HCXOJIaMH, BEPOSTHOCTHBIMH 3aKOHAMH, IMO3BOJISIOMIUMHA CTaBUTh U
pemath Oosee CloXkHbIE 3a7aud. B yueOHbI Kypc BXOAST HadyaJbHbIE NPEICTAaBICHUS
O CIy4alHBIX BETMYMHAX U UX YMCIIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOTO Kypca OCYIIECTBIISICTCS 3HAKOMCTBO — OOYYaroIIUXCs
C MHOXECTBaMHU M OCHOBHBIMHU OIEpaIlMsiMU HaJl MHOXKECTBAMH, PacCCMATPUBAIOTCS
npuMepbl TPUMEHEHHUS MJis pEIICHUsS 3a/lad, a TakKKe HCIOJIb30BaHUS B JPYIHX
MaTEeMaTHYECKUX Kypcax U y4eOHBIX MPeAMETax.

B 7-9 xnaccax nzyuaetcst yueOHbIN Kypc « BeposSTHOCT M CTaTUCTHKAY, B KOTOPBIA
BXOAT pasnensl: «lIpencraBieHue MaHHBIX W ONMHKCATENbHAS CTATUCTHKAY,
«BeposaTHoCThY», « DIIeMEHTH KOMOMHATOPUKNY, «BBenenue B Teoputo rpadoBy.

OOmiee 4MCIO YacoB, PEKOMEHAOBAHHBIX [JII M3YyYCeHHS Y4YeOHOTO Kypca
«BepositHoCTh M cTatrcTHKay, — 102 4vaca: B 7 kitacce — 34 vaca (1 vac B Hezelo),
B 8 kiacce — 34 yaca (1 yac B Henenmo), B 9 kimacce — 34 yaca (1 yac B Hezeno).

COAEPKAHUE OBYUEHMUSA
7 KIIACC

[IpencraBienue AaHHBIX B BHUAE TaONUL, Auarpamm, rpadukoB. 3aroyiHEHUE
Ta0JINI], YTEHHE U TOCTPOCHUE AMarpaMM (CTOJIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
UreHnue rpadukoB peadbHBIX MpoueccoB. M3pneduenune nHpopmanmuu U3 guarpamm u
TaOJINII, UCTIOIb30BAaHUE U MHTEPIIPETALIMS JAHHBIX.

OnucarenpHasi CTaTHCTUKA: CpeaHee apudmMeThdyeckoe, MeauaHa, pa3Max,
HanOoJIblIIee U HAMMEHBIIIee 3HAaUeHUsI HA0opa YMCIIOBbIX NaHHBIX. [Ipumeps! ciayyaitHoH
WU3MEHYHUBOCTH.

CrnydaliHBIN SKCTIEPUMEHT (OTBIT) U CydaiiHOe coObITHE. BeposTHOCTH M YacToTa.
Posb MasioBEpOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOJE U B OOIIECTBE.
Momnera n urpanbHas KOCTb B TEOPUH BEPOSTHOCTEN.

I'pad, Bepmmna, pedbpo. Crenens BepmnHbl. Yncio pédep U cyMMapHas CTETEeHb
BepiuH. [Ipencrasnenue o cBsa3HoctH rpada. Lenu u mukist. [lytu B rpadax. O0xoxq
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rpada (sinepoB myTh). [Ipeacrasienne 06 opueHTHpoBaHHOM Tpade. Pemrenue 3amau
C MOMOIIBIO IpadoB.

8 KJIACC

[IpencraBienne qJaHHBIX B BUE TaOIHII, TUArpaMm, rpapuKoB.

MHOXeCTBO, JIEMEHT MHOKECTBA, MOAMHOXKECTBO. Oniepanuuu HaJ MHOXKECTBaAMU:
oObenuHeHue, nepecedeHue, nomnoiaHenue. CBOMCTBa omepanuii HaJl MHOXKECTBAMH:
MIEPEMECTUTENBHOE, COYETATEIBbHOE, PACTIPEACIIUTENIBHOE, BKIIOUEHUs. Vcnob3oBanue
rpaduueckoro mNpeACTaBICHUS MHOXECTB ISl OMHCAHMS pEalbHbIX IPOIECCOB U
SBJICHUH, ITPU PEIICHUU 3a/a4.

N3mepenne paccemBaHus JaHHBIX. JlUcnepcuss W CTaHAAPTHOE OTKJIOHEHUE
YHUCJIOBBIX HA00POB. /lnarpamMma paccenBaHusl.

DneMeHTapHble COOBITHS ciydyailHOro omnbiTa. CiydaitHeie coObITHs. BeposiTHOCTH
coObITUH. ONBITBI ¢ PaBHOBO3MOXKHBIMH 3JIEMEHTApHBIMU COOBITUSAMHU. CiydyaliHbIN
BbIOOp. CBs3b MEXAY MaJOBEPOSITHBIMU M MPAKTUYECKU TOCTOBEPHBIMU COOBITHSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

Hepeo. CBOMCTBa JI€PEBBEB: €IUHCTBEHHOCTb ITyTH, CYIIECTBOBAHHME BUCSYEH
BEPILMHBI, CBSI3b MEXKAY YHUCIOM BEpUIMH U yucioM pédep. [IpaBuino ymHOXKEHHS.
Pemienue 3a1au ¢ momoiibio rpados.

[IpotuBomnomnoxueie coobiTus. uarpamma Ditniepa. OObeMHEHUE U TIEPECEUCHHE
coobrTnii. HecoBmecTtHbie coObiTus. DOpMynia CIOXKEHHS BEpPOSTHOCTEH. Y cCiIoBHas
BeposiTHOCTh. [IpaBuno ymHoxenusi. HezaBucumbie coOwiTus. IlpencraBnenue
JKCIIEpUMEHTAa B BHJE JepeBa. PemeHue 3a1ady Ha HAaxOXKJIEHUE BEPOSITHOCTEU
C IOMOUIBIO J€PEBA CIIYUYAMHOTO SKCIIEPUMEHTA, IUarpaMMm JWiiepa.

9 KJIACC

[IpeacraBnenre MaHHBIX B BHUjE TAONUIl, AUarpaMm, rpaukoB, UHTEPIPETAIIUSI
JTaHHBIX. YTeHHEe U NOCTpOEeHHE TaOIUIl, TUarpaMm, rpauKoOB MO peaJbHbIM IaHHBIM.

[TepectanoBku u ¢aktopuan. CodyeTaHWss W YUCIO COUYETaHUU. TpPEyroIbHUK
[Tackans. Pemenue 3a1au ¢ UCMoab30BaHUEM KOMOMHATOPUKH.

I'eomeTpuueckass BeposTHOCTh. CiydailHbIi BBIOOp TOYKH U3  (PUTYpHI
Ha IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'M OKPYKHOCTH.

UcnbiTanne. Ycnex u Heyaaua. Cepusi ucnbiTaHuil 10 nepBoro ycmnexa. Cepust
ucnbeiTanuii bepaysuu. BeposTHOCTH cOOBITHII B cepyu UCTIbITaHUI bepHyin.

CinyuvaiiHasgs BeJIMYMHA W PACIpPENCIICHUE BEpOSITHOCTEW. MareMaTtuyeckoe
OXXHUJaHue U nucnepcus. [Ipumepsl MaTteMaTHUYECKOTO OXKUJIAHUS KaK TEOPETUYECKOTO
CPEHEro 3HA4YCHUs BEIWYMHBbL. MareMaTu4ecKoe OXUIAAHUE U AUCIIEPCUS CIIy4alHON
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyIm.

[TonsiTue o 3akoHe OOIBIIKX yHucel. M3MepeHne BeposTHOCTEN C TOMOIIBIO YaCTOT.
Ponb 1 3HaUeHHe 3aKoHa OOIBIINX YHCEI B IPUPOJIE U OOIIECTBE.
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HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHBIE pe3ybTaTBl OCBOCHHS NPOTpaMMbI y4eOHOTO Kypca K KOHILY
oOydeHwus B 7 KJjacce:

Yurate wuHpOpMalMIO, TNPEACTABICHHYI0 B Tabnmumax, Ha JuUarpaMmax,
MIPEACTAaBIATh JaHHBIC B BUJIC TAOJINII, CTPOUTH JUATPAMMBI (CTOJIOMKOBBIE (CTOJIOUATHIC)
Y KPYrOBBIE) 10 MACCUBAM 3HAYEHUI.

OnucelBaTh M UHTEPIPETUPOBATH PEANbHBIC YUCIOBBIE JaHHbBIC, MPEACTABICHHbIC
B Ta0JIMIIAX, HA AMAarpamMmax, rpadukax.

Hcnonb3oBath AJis ONUCAHUS JAHHBIX CTATUCTHUYECKUE XapaKTEPUCTUKU: CPEAHEe
apumeTrnyeckoe, MeraHa, HauOOJbIlIEe U HAMMEHbIIIEE 3HAUCHUs, pa3Max.

NMmeTp nipesicTaBiIeHUE O CTy4yallHOM U3MEHYMBOCTH Ha MMPUMEpax LeH, GPU3NUYECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMEThb MPEICTABIECHUE O CTATUCTHUECKON
YCTOMYHUBOCTH.

[IpeameTHBIC pPE3yNbTAaTBl OCBOSHHUS NPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOyueHnus B 8 KJjacce:

N3BnekaTs u mpeoOpa3oBbIBaTh MH(POPMALINIO, MPEICTABICHHYIO B BUAEC TaOJUII,
TuarpaMm, rpauKoB, IPEICTABIATh JaHHBIE B BUJIEC TA0JIHUII, TUarpamMm, rpaduKoB.

OnuchiBaTh JaHHBIE C MOMOILBIO CTATUCTUYECKUX MOKA3aTeNe: CpeITHUX 3HAUEHU N
U Mep pacceuBaHus (pa3max, IUCTIEPCHs U CTAaHJAPTHOE OTKJIOHEHUE).

Haxonuth 4acTOTHI YHCIIOBBIX 3HAYEHUH M YAaCTOTHI COOBITHIN, B TOM YHCIIC
10 pe3yibTaTaM U3MEPEHUN U HAOIIOEHU .

Haxonuth BEpOSTHOCTH CIy4alHBIX COOBITHI B OIBITAX, 3HAas BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUM, B TOM YHUCJIE B ONBITAX C PABHOBO3MOXKHBIMHU YJIEMEHTAPHBIMU
COOBITHUSIMH.

Ucnonb3oBath rpaduueckue MOJEIU: JEPEBO CIYyYaWHOTO HKCIEPUMEHTA,
JarpaMMbl Diliiepa, yucaoBas npsimas.

OnepupoBaTh MOHATUSIMHU: MHOXECTBO, TOJMHOKECTBO, BBIMOJHAThH OMEpPAIUU
HaJl MHOXXECTBaMU: 00bEeIMHEHUE, TIepeceyeHue, JOMOTHEHUE, TEPEUUCTISATh dJIEMEHTHI
MHOYECTB, IPUMEHSTh CBONCTBA MHOXKECTB.

Ucnonb3oBathk rpaduyeckoe MpeacTaBICHUE MHOXKECTB U CBSI3eM MEXIy HUMHU
JUIS ONMCAHMS TIPOIIECCOB W SIBJICHHWM, B TOM YMCIIC TPU PEIICHUH 3aJad U3 JIPYTrux
y4eOHBIX TTPEAMETOB U KYpPCOB.

[IpeameTHBIC pE3yNbTAaThl OCBOEHHUS MPOrPAMMBI y4E€OHOTO Kypca K KOHILY
oOyueHnus B 9 KJjacce:

W3Bnekate u mpeoOpa3oBbIBaTh WH(OpMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
UCTOYHUKAX B BHJE TaONWIl, IuarpamMM, rpadukoB, MPEACTAaBIATH IaHHBIE B BHJIE
Ta0JIuUII, JUarpamMmm, rpaduKoB.
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Pemarp 3amaun  OpraHuM3OBaHHBIM  MEepeOOpOM  BapHAHTOB, a  TakKXke
C UCTIOJIb30BAaHHEM KOMOMHATOPHBIX MTPaBUI U METOJIOB.

Hcnonp30BaTh onucarenbHbIe XapaKTEPUCTUKU 111 MACCUBOB YUCJIOBBIX JAaHHBIX,
B TOM YHCJIE CPEIHUE 3HAUYCHHS U MEPBI PACCEUBAHMSL.

Haxomuth 9acTOThl 3HAYEHWHW W YaCTOTHI COOBITHS, B TOM YHCIE TOJIB3YSCh
pe3yabTaTamMu MIPOBEAEHHBIX U3MEPEHUN 1 HAOIIOACHUH.

Haxonutb BepOSITHOCTU CIIy4ailHBIX COOBITHI B M3YYEHHBIX OIbITaX, B TOM YHCIE
B OMNbBITaX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEpPUSX HUCIBITAHUN
JI0 IEPBOTO yCI€Xa, B CEpUsIX UCIbITaHui bepHyu.

HNmMeTh npencTaBieHUE O CIyYalHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

NmeTp mpencraBieHUEe O 3aKOHE OOJBIIMX YHCENT Kak O MPOSBICHUU

3aKOHOMEPHOCTH B CIy4alHOW M3MEHUYMBOCTH M O POJIU 3aKOHA OOJBIIMX YUCEN
B IIPUPOJI€ U OOILIECTBE.

93



denepanbHas paboyas nmporpamma | Marematuka. 59 kiacchl (0a30BbIi YPOBEHbB)

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanwme pasznena |KommuecTBo OcHOBHOE coziepKaHHe OCHOBHBIC BHJIBI IEATETLHOCTH O0yYaIOIIUXCS
(TembI) Kypca 4acoB
[IpencraBienue qJaHHBIX 7 [IpencraBienne qaHHBIX OcBauBaTh c1OCOOBI TPEICTABICHUS

B TaOimmiax. [Ipaktuyeckue
BBIYHCJICHUSI 110 TAOJIUYHBIM
JTaHHBIM. V3BNCUeHe U
WHTEPIpETANNs TaOTHIHBIX
nanHbIX. [IpakTuueckas
pabota «Ta0muib.
['paduueckoe
MIPE/ICTABIICHUE TAHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOI0YATHIX)
nuarpaMm. UrteHnue u
MOCTPOCHUE TUArpamMM.
[Tpumeps! nemorpaduaeckux
JUarpaMM.

[Ipaktrueckas pabora
«JlnarpammMbD)

CTATUCTUYECKUX JAHHBIX U YHUCIOBBIX MACCUBOB
C MOMOIIBIO TaOJINII U IUArPaMM € UCTIOIb30BAaHUEM
aKTyaJIbHbIX U BaXHBIX JAHHBIX (JeMorpaduueckue
JAHHBIE, IPOU3BOCTBO MPOMBIILIEHHON U
CEJIbCKOXO35IMCTBEHHOM MPOAYKIIMH, OOIIECTBEHHbIE
U IPUPOJHBIE SBIICHHUS).

N3yuyaTh MeTOABI pabOThHI C TAOTUYHBIMU U
rpauyecKuMu MpeACTaBICHUSIMH JaHHbBIX

C TIOMOLIBIO LIU(PPOBBIX PECYPCOB B XO/1€
IPaKTUYECKUX padOT

OmnucareapHast CTATUCTHUKA

Yucnossie HaOopbl. CpenHee
apudmeTrnyeckoe.
Menunana yncinoBoro Habopa.

OcBauBaTh NOHSATHS: YUCIOBOU HaOOP, Mepa
LEHTPaJIbHON TEHJAEHIIUH (Mepa EHTPa), B TOM UUCIIC
cpenHee apupMeTUIecKoe, MeIUaHa.
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Y CcTOMYUBOCTH MEIUAHEI.
[Ipaktrnueckas padorta
«CpenHue 3HaYEHU.
Haubonblee 1 HauMeHbIIIEE

3Ha4YCHHA YU CIIOBOT'O Ha60pa.

Pasmax

OnucpIBaTh CTATUCTUYECKHUE TAHHBIE C TOMOIIBIO
cpeaHero apu(MeTHYecKoro u MeJuansl. Pemars
3a/1a4u.

H3y4yars cBOMCTBA CPEAHUX, B TOM YHCIIE

C MIOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOI€
IPAKTUYECKUX padoT.

OcBauBaTh NOHATHSA: HaOOJIbIIEE U HAUMEHbIIIEE
3HAYEHUs YHUCIOBOTO MACCUBA, PA3Max.

PemaTtp 3aga4uu Ha BbIOOp criocoOa onucaHus
JAHHBIX B COOTBETCTBUH C IIPUPOJION JAHHBIX U
LEIIIMUA UCCIIE0BaHUs

CiyyaliHasi U3MEHUYUBOCTD

CiyyaiiHasi UBMEHUYUBOCTh
(mpumepsr). YactoTa
3HAYEHHUU B MACCUBE
JaHHBIX. [ pynnupoBka.
['ucrorpamMmsi.
[IpakTruueckas padbora
«CnyyaliHasi UBMEHUYUBOCTH)

OcBauBaThb NOHATHS: YACTOTA 3HAYCHHI B MAaCCUBE
JIAHHBIX, TPYIITUPOBKA TAHHBIX, THCTOTPAMMA.
CTpouTthb 1 aHAJN3UPOBATH TMCTOIPAMMBI,
NOAOUPATH MOAXOIAIIAN 1IAr TPYIIIHPOBKHU.
OcBauBaTthb rpaduyecKue MPeaCcTaBICHUS Pa3HbIX
BHUJIOB CJIy4YaiiHOM U3MEHUYUBOCTH, B TOM YHUCJIIE

C MMOMOIIBIO IU(POBBIX PECYPCOB, B X0OJ1€
MPAKTUYECKON PabOTHI

Bsenenne B Teopuro rpados

['pad, Bepmmna, pedpo.
IIpencraBnenue 3amauun

¢ nomolibio rpada. CreneHp
(BaJIEHTHOCTH) BEPILINHBI.
Yucno pédep u cymmapHas
CTeleHb BepiuH. Llens n

OcBauBath nousitusi: rpad, BepmmHa rpada, pedpo
rpada, cTeneHb (BaJIEeHTHOCTh BEPIIMHBI), LIETh U
11719)

OcBauBaTh NOHATHA. TYTh B Tpade, HiIepoB MyTh,
00xop rpada, OpUEeHTUPOBAHHBIN rpad.

Pemiathb 3a1a4M Ha IOWCK CyMMBI CTEIIEHEW BEPIIUH
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k. [IyTs B rpade.
[IpencraBieHue o CBI3HOCTH
rpada. O6xox rpada
(3iJ1IEpOB MyTh).
IIpencraBinenue

00 OpUEHTUPOBAHHBIX

rpadax

rpada, Ha TOUCK 00Xo/1a rpada, Ha MOUCK MyTei

B OPUEHTHUPOBAHHBIX Tpadax.

OcBauBaTh c1OCOOBI NPECTABICHUS 33]1a4 U3 Kypca
anreOpbl, FTEOMETPHUU, TEOPUH BEPOSTHOCTEH, IPYTHX
PEIMETOB C MOMOIIBIO rpadoB (KapThl, CXEMBI,
ANIEKTpUYECKUE LeNH, (PYHKIUOHAIIbHBIE
COOTBETCTBHS) Ha MPUMEPaAxX

BeposiTHOCTB 1 yacToTa
CIIy4aiiHOTO COOBITHUS

CityyaiiHbIN OTIBIT U
clly4aitHoe coOBITHE.
BepoaTtHOCTh M yacToTa
coObITHs. Posb
MaJIOBEPOSTHBIX U
MPAKTUYECKH JTOCTOBEPHBIX
COOBITHI1 B IPUPOJIE U

B 0oO1IecTBe. MoHeTa U
UTrpajibHas KOCTh B TEOPUHU
BEPOSTHOCTEN.
[IpakTrueckas pabora
«YacToTa BhIIAJICHHS OPJIay

OcBauBaTh NOHATHSA: CIIyYalHBIN OIBIT U
ciy4ailHoe cOOBITHE, MAJIOBEPOSITHOE U IPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3yyaTh 3HaUNMOCTH MAJIOBEPOSITHBIX COOBITHIA

B MPUPO/JIE U 0OILIECTBE HA BAKHBIX IpUMeEpax
(aBapuM, HECHACTHBIE CIIy4aH, 3alIATA IEPCOHATIBHOM
uHdopMaIum, nepeaada TaHHbIX ).

N3yuyaTh poib KIaCCUYECKUX BEPOSATHOCTHBIX
MoJeneil (MOHETa, UTpajibHast KOCTh) B TEOPUH
BEPOSITHOCTEH.

Ha6awoaaTh U M3y4aTh 4acTOTY COOBITHI B MPOCTHIX
AKCIIEPUMEHTAaxX, B TOM YHUCJIE C TOMOIIBIO IU(POBBIX
PECYPCOB, B X0OJI€ MPAKTUUECKONU paboThI

O06o011enue,
CUCTEMAaTH3allug 3HAaHUU

IIpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposATtHOCTS CitydaliHOTO
COOBITHSA

IloBTOPATH H3yuEeHHOE 1 BHICTPAUBATh CUCTEMY
3HAHUU.

Pemathb 3a1a4uu Ha IpeICTaBICHUE U ONHCAHUE
JaHHBIX C TIOMOIILBIO U3YYEHHBIX XapaKTEPUCTHUK.
OO0cy:k1aTh NpUMepPbI CITy4ailHbIX COOBITUH,
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MaJIOBEPOSITHBIX U MPAKTUYECKU JTOCTOBEPHBIX
CIIy4aliHbIX COOBITUN, UX POJIH B IPUPOJIE U KU3HU
YeJI0BEKa

OBLIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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8 KJIACC
HaumenoBanue pazgena |KonuuectBo OcHOBHOE coepKaHue OcCHOBHBIE BUJIBI ICITEIILHOCTH O0yYarOIIHXCS
(TembI) Kypca 4acoB
[loBTOpEeHue Kypca 4 [IpencraBiienre TaHHBIX. IHoBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY

7 xnacca

OmnucarepbHas CTaTUCTUKA.
CnyyaiiHasi UBMEHYMBOCTb.

Cpennue yuciaoBoro Habopa.

CrnyuaiiHbie COOBITHSI.
BeposTHOCTH M 4aCTOTHI.
Knaccuueckne monenu
TEOPUH BEPOSTHOCTEM:
MOHETa U UrpajibHasi KOCTh

3HAHUM.

Pemiars 3aga4m Ha IPEACTABICHUE U ONIMCAHUE
JTAHHBIX C TOMOIIBIO U3YUYEHHBIX XapaKTEPUCTHK.
Pemars 3a1a4M HAa IPEACTABICHUE TPYNIITUPOBAHHBIX
JTAHHBIX U ONHMCAHME CIyYallHON U3MEHUYHUBOCTH.
PemaTe 3agaum Ha ONpEACIICHUE YaCTOTHI
CIIy4ailHbIX COOBITUH, 0OCYKJIEHUE TPUMEPOB
CIIy4ailHBIX COOBITHH, MAJIOBEPOSITHBIX U
MPaKTUYECKH JJOCTOBEPHBIX CIIyYallHBIX COOBITHI, UX
POJIM B IPUPOJE U )KU3HU YEJIOBEKA

OnucarespHag CTAaTUCTHUKA.
PaccenBanue maHHBIX

Otknonenus. ucnepcus
YUCJIOBOTO Habopa.
CraHgapTHOE OTKIIOHEHUE
JHCJIOBOTO HAabopa.
Jlnarpammel paccenBaHus

OcBauBaTh NOHSATHS: AUCIICPCHUA U CTAHAAPTHOC
OTKJIOHCHHEC, UCITIOJIB30BATb OTHU XapPAKTCPHUCTUKHU
JJIA OIIMCaHHA paCCCUBAHUA JaHHBIX.

Bl)l}IBI/IFaTI) runoTe3nl 00 OTCYTCTBHUH WJIN HAJTUYIHH
CBA3H IO JUarpamMmaM paCcCCrBaHUA.

CTpOI/ITI) AuarpaMmbl paCCCUBAaHUS 110 UMCIOITUMCS
JAaHHBbIM, B TOM YHCJIC C IOMOIIBIO KOMIIBIOTCPA
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MHuoecTBa

MHOXEeCTBO, II0JIMHOKECTBO.
Omnepauuu Haj
MHOKECTBAMU:
oObeIMHEHNUE, MepeceyeHue,
JTIOTIOJITHEHHUE.

CaoiicTBa onepannii

HaJl MHOXKECTBaMHU:
MEPEMECTUTENIHHOE,
COYETATENbHOE,
pacrpeaeuTeNbHOE,
BKJIIOYCHHS.

['paduueckoe
npeACTaBICHUE

MHOECTB

OcBauBaTh NOHATHS. MHOKECTBO, DJIECMCHT
MHO>K€CTBA, ITIOJMHOKECTBO.

BbINOJIHATH onepanyu HaJ MHOXKECTBAMM:
o0beIMHEHUE, TIEpeceUeHHUe, TOTOTHEHUE.
Hcnosb30BaTh CBOMCTBA: NIEPEMECTUTENBHOE,
COYETATENIbHOE, PACIIPEACTUTEIIBHOE, BKIIOUCHUS.
Hcnoab3oBaTh rpaguyeckoe npecTaBicHUe
MHOECTB IPU OMUCAHUU PEAIBHBIX MPOLIECCOB U
SIBJICHUH, TIPU PEIICHUH 33724 U3 IPYTUX YICOHBIX
MPEJIMETOB U KYyPCOB

BeposATHOCTH Ciy4aiiHOTO
coObITHUS

DneMeHTapHbIe COOBITHS.
CrnydaitHble COOBITHSL.
brnaronpustcrByromue
AJIIEMEHTapHbBIE COOBITHSI.
BepostHOCTH COOBITHI.
OnBITH C PABHOBO3MOXHBIMH
AJIEMEHTAPHBIMU COOBITHUSMU.
CayyaitHblif BEIOOD.
[IpakTrueckas pabora
«OTMBITHI

C PaBHOBO3MO>KHBIMU

OcBanBaTh NOHATHSA: DJICMEHTAPHOE COOBITHE,
CIIy4JaitHOe COOBITHE KaK COBOKYITHOCTH
0JIaroMpUATCTBYIOMIUX dJIEMEHTAPHBIX COOBITUH,
PaBHOBO3MOXHBIE DJIEMEHTAPHBIC COOBITHSI.
Pemarp 3aga4u Ha BEIYMCICHUE BEPOSATHOCTEN
COOBITHH 1O BEPOSITHOCTSM DJIEMEHTAPHBIX COOBITUIN
CJIy4allHOTO OIIBITA.

Pemarh 3a1aumn Ha BEIYHCIICHUE BEPOSITHOCTEN
COOBITHH B OIBITAX C PABHOBO3MOYXHBIMH
AJIEeMEHTapHBIMU COOBITUSIMU, B TOM YHCIIE

C TIOMOIIIBIO0 KOMITHIOTEPA.
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AJIIEMEHTAPHBIMH
COOBITUSIMU

IIpoBoaNTH U H3y4aTh ONBITHI

C PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU
(c UCTIOJIB30BAHNEM MOHET, UTPAJIBHBIX KOCTEH,
JIPYTUX MOJIENIEN) B X0/I€ IPAKTUYECKON pabOThI

Beenenune B Teopuro rpados

Hepeso. CBoiicTBa nepeBa:
€JMHCTBEHHOCTh MYTH,
CYLIECTBOBAaHUE BUCSYEH
BEPILUHBI, CBSI3b MEXKIY
YUCJIOM BEPIINH U YUCIOM
pebep. [IpaBuio ymMHOXKEHUS

OcBauBaTh NOHATHA IEPEBO Kak rpad 0e3 1uKIIa,
BHCsYas BEpILIMHA (JIUCT), BETBb JEPEBA, MyTh

B JIEPEBE, TMaMETP JIEPEBA.

HN3yuarts cBOMCTBA JIcpeBa: CYNIECTBOBAHUE BUCSUYEH
BEPILUHBI, €AUHCTBEHHOCTh ITyTH MEXY IBYMS
BEPILIMHAMHU, CBA3b MEXK/Iy YHCIIOM BEPILIHUH U YHACIOM
peoep.

Pemarh 3a1aun Ha NOUCK Y NEPEYUCIICHUE TyTEU

B JIEPEBE, ONPEACIICHUE YUCIIA BEPILUH WIH pEOEp

B JIepeBe, 00X0]1 OMHAPHOTO JIepeBa, B TOM UUCIIC

C IPUMEHEHHEM ITpaBUJIa YMHOKECHHUS

Cny4daitHbie COOBITHUS

[IpoTuBOIIONI0KHOE COOBITHE.
Juarpamma Diinepa.
OObeauHeHne U IepecedeHne
coObrTiii. HecoBmecTHbIC
coObITus. Popmyna
CJI0KEHHUSI BEPOSATHOCTEH.
IIpaBuiO0 yMHOXEHHUS
BEPOSTHOCTEU. Y CIIOBHAS
BEPOATHOCTH. He3aBucumbie

OcBanBaTh MOHATHS: B3AMHO ITPOTHBOIIOJIOKHBIE
COOBITHS, OTIEpaIlUH HaJT COOBITHAMU, 00ObETMHCHUE U
nepeceueHue coObITUl, Auarpamma ditiiepa (Ditnepa—
Benna), coBMeCTHbIE 1 HECOBMECTHBIE COOBITHSI.
N3y4yaTh TeopeMbl 0 BEPOITHOCTH 00BETUHEHUS

JBYX COOBITUH ((POPMYITBI CIIOKEHUS BEPOSITHOCTEH ).
PemaTh 3a1a4u, B TOM YKCIIE TEKCTOBBIC 3a/1a4U

Ha OMpe/IeIICHNE BEPOSATHOCTEH 0O0BETMHEHHUS U
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coOprtus. [Ipencrabienue
CIIy4alHOI0 dKCIIEPUMEHTA
B BUJIE JepeBa

MEPECEUCHUSI COOBITHI C TTOMOIIBIO YACIIOBOM
npsIMOM, TuarpaMm Jiepa, popMyJIbl CIOKEHUS
BEPOSITHOCTEH.

OcBauBaTh NOHATHS: IPABWIO YMHOKECHUSA
BEPOSATHOCTEN, YCIOBHASI BEPOSATHOCTD, HE3aBUCHUMBbIEC
COOBITHS ACPEBO CIIYYaHHOTO OIbITA.

N3yuaTsb cBoiicTBa (ONpe/ieieH s ) He3aBUCUMBIX
COOBITHI.

Pemiate 3aaum Ha OnpeEICHUE U UCTIOJIB30BAHUE
HE3aBUCUMBIX COOBITHIA.

Pemiate 3a1a4m Ha MOUCK BEPOSITHOCTEM, B TOM
YHUCJIE YCIIOBHBIX, C UCITOJIb30BAHUEM JEPEBA
CJIy4allHOIO OIbITa

O06o011enue,
CUCTEMATH3AIUS 3HAHWI

IIpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
['padri. BepositHOCTh
CITy4aifHOTO COOBITHSI.
OneMeHThl KOMOMHATOPUKHU

IToBTOPSATH N3YYCHHOE U BBICTPAUBATH CUCTEMY
3HaAHUM.

Pemarh 3aga4u Ha NpeACTaBICHUE U ONTUCAHHUE
JIAHHBIX C TOMOIIBIO U3YUYEHHBIX XapAKTEPUCTHK.
Pematsb 3agaum c npuMeHeHHEM TpadoB.

Pemars 3apa4u Ha HAX0XKJACHUE BEPOSTHOCTH
CIIy4aifHOTO COOBITHSI IO BEPOSITHOCTSIM
AJICMEHTAPHBIX COOBITHI, B TOM YHCJIC B OIBITAX

C PAaBHOBO3MOKHBIMH JICMEHTAPHBIMHU COOBITHSMHU.
Pemarp 3aga4u Ha HAXO0XKJICHUE BEPOSATHOCTEMN
00bEIMHEHUS U TIepeceUYeHUs COOBITHI, B TOM YHUCTIE
HE3aBUCUMBIX, C UCTIOJIb30BaHUEM TpahUUECKIX
MPEJICTABICHUI U JE€pPEBA CIIY4aHOTO OMBITA.
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PemaTh 3aga4uu Ha iepevrcieHne KOMOMHAIUH
(uMcna nepecTaHOBOK, YUCIIA COUETAHMI ),

Ha HAXOXKJEHUE BEPOATHOCTEN COOBITHH C
MPUMEHEHUEM KOMOMHATOPUKH, B TOM UHCIIC

C UCTIOJIb30BaHUEM TpeyroybHuKa [lackans

OBILEE KOJIMYECTBO
YACOB I10 I[TPOl PAMME

34
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9 KJIACC
HaumenoBanue pazgena |KosmuectBo OcHOBHOE coAepKaHue OcHOBHBIE BUJIbI ACSATEILHOCTH 00YUYaIOIINXCS
(Temsl) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBiieHre TaHHBIX. IHoBTOPATH H3yUYEHHOE U BHICTPAMBATH CUCTEMY

8 kiacca

OnucarenbHas CTaTUCTHKA.

Omnepanuu HaJ COOBITUSIMH.

HezaBucumocTh COOBITUI

3HAHMUH.

PemiaTh 3a1aum Ha IPECTABICHUE U ONMCAHUE
JTAaHHBIX.

Pemiathb 3aga4m Ha HAXO0XKICHUE BEPOSATHOCTEN
00bEIMHEHUS U TIEpECeUEHUs COOBITHH, B TOM YHUCTIE
HE3aBUCHMBIX, C UCIIOJIb30BaHUEM Irpad)MueCcKux
MPEJICTABICHUIN U JE€PEBA CIIYHaHOTO OMBITA.
Pematsb 3a1aum Ha IepeUnCIICHIE KOMOUHAIIHMA
(4Mciia mepecTaHOBOK, YUCJIAa COYETAHUMN ),

Ha HAXO0XJICHUE BEPOSTHOCTEH COOBITHIA

C MPUMEHEHUEM KOMOMHATOPUKH, B TOM YHUCJIS

C UCIOJIb30BaHUEM TpeyroiabHuka [lackans

DnemMeHThl KOMOWHATOPUKHU

ITepectanoBku. @akropua.

Couetanus ¥ 4YUCIO
coyeTaHuil. TpeyroapHUK
[Tackais. [IpakTuueckas
paboTta «Beruncienue
BEPOSITHOCTEN

C UCIIOJIb30BAHUEM

OcBauBaTh NOHATHUS: KOMOMHATOPHOE MPABUJIIO
YMHOKEHHSI, YIOPsIIOUeHHas 1mapa, Tpoilka OOBEKTOB,
IEpPECTaHOBKA, (PaKTOpHAJ YUCIIA, COUETAHHUE, YUCIIO
COYETaHUM, TpeyroibHuK Ilackans.

Pemars 3aga4um Ha IepeynCIICHUE YITOPSAAOYEHHBIX
nap, TpOeK, NEPEUUCICHUE NIEPECTAHOBOK

Y COYETAHUM JIEMEHTOB PA3JIUYHBIX MHOXKECTB.
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KOMOHMHATOPHBIX (PYHKITHIA
AJIEKTPOHHBIX TAOIUID)

Pemath 3aga4u Ha MPUMEHEHHUE YHCIIa COYCTAHUN

B anreOpe (CokpaménHoe YMHOKEHUE, OMHOM
Hprotona).

Pemarsb, npuMeHnsisi KOMOMHATOPUKY, 3a/1a4U

Ha BBIYMCIICHUE BEPOATHOCTEH, B TOM YHCJIE C [IOMOILIBIO
AJIIEKTPOHHBIX TA0JINIL B X0/1€ TPAKTUYECKON pabOThI

['eomeTpuueckas
BEPOSITHOCTD

I'eomerpuueckas
BEPOATHOCTh. CIydalHbIN
BBIOOp TOYKH U3 (PUTYPBI
Ha IJIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPY’KHOCTH

OcBauBaTh NOHATHE FeOMeTpI/I‘-ICCKOﬁ BCPOATHOCTH.
Pemarn 3aJJaYM Ha HAXOXICHHUC BepO}ITHOCTeﬁ

B OIIbITAX, IMPCACTABUMBIX KaK BBI60p TOYCK

M3 MHOT'OYT'OJIbHUKA, Kpyra, OTpE3Ka UJIN AYyTHU
OKPYZKHOCTH, YHCJIOBOI'O IIPOMCIKYTKA

Hcnbitanus beprynnu

UcneiTanue. Ycnex u
Heynada. Cepusi MCIbITAaHUN
JI0 TIEPBOT0 ycrexa.
HcnbiTanus beprymn.
BepostHoCTH COOBITHI

B CEpUM UCIIBITAHUI
bepuymnu. [Ipaktuueckas
pabota «VcnbeiTanus
bepnymum»

OcBauBaTh NOHATHSA UCIIBITAHUE, DIIEMEHTAPHOE
cOOBITHE B UCIIBITAHUH (yCHIEX U HEy/Aaua), Cepus
WCIIBITAHWUM, HACTYIUICHHE TIEPBOTO yCIIEXa
(Heynaum), cepusi ucnibITaHuil bepHysm.

Pemarp 3agaum Ha HaX0KIECHUE BEPOSTHOCTEN
COOBITHI B CEpUU UCIIBITAHUN IO IEPBOrO YCIIeXa,
B TOM YHCJIE€ C IPUMEHEHUEM (POPMYIIbI CyMMBI
r€OMETPUYECKOU IIPOTrPECCUM.

Pemars 3aga4u Ha HAX0KIACHUE BEPOATHOCTEN
AJIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHUMA
bepHym, Ha HAXOXKIECHUE BEPOSITHOCTH
ONPENEIEHHOTO YNCIIA YCIIEXOB B CEPUM UCIIBITAHUI
bepnymnu.

N3yuaThb B X0/1€ NPAKTHYECKOH PadOTHhlI,
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B TOM YHCJIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUHU UCIIBITAHUIM
bepuynnu

Crny4daitHas BeM4nHA

CnydaiiHas BeIM4MHA U
pacnpeneneHue
BEPOSITHOCTEM.
MarteMaTHdeckoe 0KHUIaHue
Y JUACTIEPCUs CIIyYalHON
BeJINYMHBL. [[puMepbl
MaTEMATHYECKOT0 OKHUIAHUS
KaK TEOPETUYECKOTO
CpPEIHETO 3HAYEHUS
BEJINYMHBI.

[TonsaTue 0 3aKkoHE OONBIINX
yucel. M3mepenue
BEPOSITHOCTEN C TOMOUIBIO
yacToT. [ [pumeHenue 3akoHa
OOJIBIIIUX YHCEN

OcBONMTH MOHATHUSA . CIIydaiiHas BEJIMYMHA, 3HAYCHUE
CIIy4YallHOW BEJIMYMHBI, PACIIPEIACIICHUE
BEPOSITHOCTEM.

N3yuaTthb u 00CyKAATH TPUMEPHI JUCKPETHBIX U
HEIPEPHIBHBIX CIyYalHBIX BEJIUUYMH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
VM3MEHYMBBIC BEJIMYMHBI, PACCMATPUBABIINECS

B KypC€ CTAaTUCTUKH), MOJICTIbHBIX CIIy4alHbBIX
BEJIMYMH, CBSI3aHHBIX CO CIy4YalHBIMU OIBITAMHU
(bpocaHue MOHETHI, UTPATTBHOU KOCTH, CO CIIy4alHbIM
BBIOOPOM H T. II.).

OcBanBaTh NOHATHS: MATEMATUYECKOE OKUTAHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCUS] CIIyYaHON BEJIMYUHBI KaK
aHaJIor IMCIIEPCUU YUCIOBOIO Habopa.

PemiaTh 3a1auM Ha BBIUKMCIIEHUE MATEMATUYECKOTO
OKUJIAHUS U JUCTIEPCUU TUCKPETHOW CIIy4alHOU
BEJIMYUHBI 110 33JJaHHOMY PaclpeAesI€HUI0, B TOM
YUCJIE 3a]1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPEAMMU.

3HAKOMUTBHCS C MATEMAaTUYECKAM OKUIAHUEM U
JUCIIEPCHEN HEKOTOPBIX PACIIPEACIEHUM, B TOM
YUCJIE pACTIPECICHUS CIyYaitHON BETUYUHBI «YUCIIO0
YCIIEXOB» B CEPUU UCIIBITAHUN bepHyIun.
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N3yuyaTh yacTOTy COOBITHSI B TOBTOPSIOIIMXCS
CIIy4alHBIX ONBITAX KaK CIy4alHYIO BEIINYHHY.
3HAKOMHUTBCH C 3aKOHOM OO0IbIIMX YKcel (B popme
bepuymn): mpu 00JIBIIOM YHCIIC OTIBITOB YacTOTa
COOBITHS OJIU3KA K €r0 BEPOSITHOCTH.

PemaTh 3aga4uu Ha U3MEpEHUE BEPOSITHOCTEN

C IOMOUIBIO 4acTOT. QO0CYKAATH POJIb 3aKOHA
OOJBIINX YKCesl B 00O0CHOBAaHUHM YaCTOTHOTO METOa
MU3MEPEHUS BEPOSITHOCTEM.

OO0cyxaaTh 3aKOH OOJIBIIIUX YHUCEI KaK MPOsBIICHUE
CTaTUCTUYECKON YCTOMUYMBOCTHA B U3MEHYNBBIX
SBJICHUSX, POJIb 3aKOHA OOJIBIIIUX YKHCEN B IPUPOJIC U
B 'KU3HU YEJIOBEKA

O060011eHre, KOHTPOITb 10 [IpencraBienue TaHHBIX. IHoBTOPATH N3yUYEHHOE U BHICTPAMBATH CUCTEMY
OmnucarenbHasi CTaTUCTHKA. 3HAHMM.
BeposATtHOCTH CitydaliHOTO Pemars 3a1a4M Ha IPEICTABICHUE U ONTUCAHUE
COOBITHS. DJIEMEHTbI JTAHHBIX.
koMOuHaropuku. CiayyaiiHele | PemaTh 3aa4u Ha HaX0XJICHUE BEPOSATHOCTEH
BCJIMYMHBI X PACHOPCACICHUA COOBITHIA, B TOM YHCJIC B OIBITaX C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH,
BEPOATHOCTEN 0ObEIMHEHHSI U TIEPECEUCHUS
COOBITHH, BBIYUCIATH BEPOSITHOCTU B OTIBITAX
C CEpUsAMU CIIyYalHbIX UCIIBITAHUI
OBLIEE KOJIMYECTBO 34
YACOB I10 TTPOI'PAMME

106



