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Pabouas mporpamma no yuebHomy mnpeamery «Matematukay (0a30BbIi YPOBEHbD)
(mpenmeTHass obnacTe «MaremaTuka W HHpOpMaTHKa») (Jajgee COOTBETCTBEHHO —
mporpaMma MO MaTeMaThKe, MAaTeMaTHKa) BKIIOYAET TOSCHUTEIBHYIO 3aIuCKy,
colep)KaHue OOy4YeHHs, IUIaHUpyeMble pe3yJbTaThl OCBOEHHUS TPOTPaMMBI  TIO
MaTeMaTHuKe, TEMaTU4IECKOe TJIAaHUPOBAHHUE, NIEPEUYCHb (komudukratop)
pacmpeeNieHHbIX M0 KJaccaM MPOBEPSEMBIX TPeOOBaHWI K pe3yibTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTEeNbHOM MPOTPaMMbl OCHOBHOTO OOmIer0 oOpa3oBaHHs U
DJIEMEHTOB COJCPKAHMSI IO MaTeMaTHKe, MepeueHb (KOAu(PUKaTOp) MPOBEPSIEMBIX
TpeOOBaHWI K peE3yJbTaTaM OCBOCHHS OCHOBHOW O0Opa30BaTEbHONW MPOTPAMMBI
OCHOBHOTO 00111eT0 00pa30BaHUs U JIEMEHTOB COJICPKAHUS IO MaTeMaTHKE.

HOACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo marematuke Uisl oOywatrommxcs 5—9 kiaccoB pa3paboTaHa Ha
ocHoe ®I'OC OOO. B mporpamMe mo MaTE€MAaTHUKE YUTCHBl HJAEH W TOJIOKECHUSA
KOHLEMNINK pa3BUTUs MaTeMaTHueckoro oopasosanust B Poccuiickoit denepanun.

[IpeameToM MaTeMaTUKH SBISAIOTCS (yHAAMEHTAIbHbIE CTPYKTYpPbhl HAlIEro MHpa
— MPOCTPAHCTBEHHbIE (OPMBI U KOJUYECTBEHHBIE OTHOIICHUS (OT MPOCTEHIINX,
YCBaMBAaE€MbIX B HEMOCPEJICTBEHHOM OIbBITE, /10 JOCTATOYHO CIIOXHBIX, HEOOXOJIUMBIX
JUISL pa3BUTHS Hay4HbIX U MPUKJIAAHBIX uzeil). MaTemaTnueckue 3HaHUs 00E€CTIEYUBaAOT
[IOHMMAaHUE IPUHLHUIIOB YCTPOMCTBA W HCIIOJIb30BaHUA COBPEMEHHOM TEXHHUKH,
BOCIIPUATHE W HHTEPIPETALUI0 COLUAIBHOM, DJKOHOMUYECKOW, IOJIUTHYECKOU
uHbOpMaIlMU, JAIOT BO3MOXKHOCTH BBIMOJHATH PAacueThl U COCTABJISATH AJITOPUTMBI,
HAaXOJUTh M  TNPUMEHATh  (HOpPMyJIbI, BIAJAETh  MPAKTUUYECKUMHU  MNPUEMAMHU
reOMETPUUYECKUX U3MEPEHUI U MOCTPOEHUH, YNTaTh HHPOPMALHIO, TPEICTABICHHYIO B
BUJIE TaOnMI, AuarpaMM U TrpaduUKoOB, >XKUTb B YCJIOBHUSX HEONPEIEICHHOCTH H
MOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4alHbIX COOBITHH.

N3ydyenne matematuku (OpMUPYET y OOydYaromMXcsi MaTeMaTH4YeCKUil CTHIIb
MBIILICHHUS, POSIBISIOUIMNCS B ONPEACICHHBIX YMCTBEHHBIX HaBblkaxX. OOyuaromumecs
OCBaMBalOT TaKW€ NPUEMbl U METOAbl MBIIUICHHS, KaK WHAYKUUAS W JEIyKIIUs,
000011IeHHEe U KOHKPETU3allMsl, aHAJIU3 U CUHTE3, KJIIaCCU(PUKALUSI U CUCTEMATU3ALINS,
abctparupoBanue u aHanorus. OOBEKTHl MaTEeMAaTUYECKUX YMO3aKIIOUEHHH, MpaBuiia
UX KOHCTPYMPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOEHUH, CIOCOOCTBYIOT
BbIpaOOTKEe yMeHHsI (HOpPMYIUpPOBaTh, OOOCHOBBIBaTH M JIOKa3bIBaTh CYXKJIEHUSA, TEM
CaMbIM pPa3BHMBAIOT JIOTMUECKOE MbINUIeHHe. M3yueHne maTeMaTuku oOecreurBaeT
dbopMHpOBaHUE AITOPUTMHUYECKOW KOMIIOHEHTHI MBIIIJIEHUS M BOCHUTAHUE YMEHUU

I[eﬁCTBOBaTB o 3aAaHHbIM aJIrOpUTMaM, COBCPHICHCTBOBATH H3BCCTHLIC u
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KOHCTpYHpOBaTh HOBbIE. B mpoliecce pelieHus 3agady  — OCHOBHOM —yueOHOM
JEATEIBHOCTH Ha YPOKAX MATeMaTUKU — Pa3BHBAIOTCS TBOPYECKAs] M NPUKIATHAS
CTOPOHBI MBIIICHHUS.

OOyueHre MaTeMaTUKe JaeT BO3MOKHOCTb Pa3BUBaTh Y OOyYarolIuxcsk TOYHYIO,
parMoHAIBHYI0 W WHGOPMATHBHYIO pedb, YMEHHWE OTOMpaTh HAWOOJIEE IMOIXOJISIINE
S3BIKOBBIC, CHMBOJUYECKUE, TpaduuecKue CpeiCTBa IS BBIPAKECHHS CYXICHUN W
HarJISIAHOTO UX MPEICTaBICHUS.

[Ipy W3yuyeHUM MaTeMAaTHKH OCYIIECTBISETCS OOIIee 3HAKOMCTBO C METOAaMH
MO3HAHUS JEUCTBUTEIBLHOCTH, MPEJCTABICHUSIMHU O MPEIMETEe U METOJaX MaTEMaTHKH,
UX OTJIMYUM OT METOJOB JPYIMX ECTECTBEHHbIX U TYMAaHHTApHBIX HaykK, 00
OCOOCHHOCTSIX TPUMEHEHHSI MAaTEMATUKU JIJIsl PEILICHUs] HAyYHBIX U MPUKIaAHBIX 3a]1a4.
[IpuopuTeTHbIME 1ENISIMU O0yUEHUS MaTeMaTHKe B 5—9 Kilaccax sIBISIOTCS:

dbopMupoBaHUE IEHTPAIbHBIX MATEMAaTUYECKUX TMOHATUN (YUCIO, BEIMYMHA,
reomerpuyeckas (Qurypa, nepeMeHHas, BEpPOSTHOCTh, (PYHKIHMs), 0OECHEUHBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMAaTHYECKOTO0 00pa30BaHUsl 00YUYarOIIUXCS;
MoJIBe/ICHHE 00yYaronuxcsi Ha IOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTeMaTUKU U OKPYKAIoIIEero Mupa, MOHMMaHUE MaTEMaTHKW Kak 4YacTh oOuien
KyJIbTYpbl YEJIOBEYECTBA; Pa3BUTHE HHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
oOyyarommxcsi,  MO3HABaTEJIbHONW  AKTUBHOCTHU,  MCCJIEIOBATEIbCKMX  YMEHUH,
KPUTUYHOCTH MBIIIUICHHS, MHTEpeca K HU3YUYCHUIO MaTeMaTuKu; (QopMupoBaHue
(GYHKIIMOHATBLHON MaTEMAaTUYECKON IPAMOTHOCTH: YMEHUS
pacro3HaBaTh NPOSBJICHUS MAaTEMAaTUUECKUX TTOHSATUM, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CUTYyalUsX U TMPU H3YYCHUH JPYTUX Y4EOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (GOpMyJIHpOBaTh HMX Ha S3bIKE
MaTeMaTUKM W CO3/aBaThb MAaTE€MATUYECKUE MOJEIH, NPUMEHATbh OCBOCHHBIN
MaTeMaTUYEeCKUil ammapaT JJisl  peIIeHUs TMPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OLICHUBATH MOJTYUYECHHBIE PE3YJIbTATHI.

OcHOBHBIC JIMHUM COJIEP’KaHUsI TPOrpaMMbl IO MaTeMaTthke B 5-9 kiaccax:
«Hucna u BeIUUCHCHUSNY, «Anredpay («Anredpanueckue BhIPAXKEHUS», «YPABHCHUS H
HepaBeHCTBa»), «Dyukmum», «l'eomerpusi» («['eomerpuueckue ¢urypsl u uxX
cBOMCTBay, «M3MepeHne reoMeTpuuecKux BETUYUH»), «BEeposiTHOCTh U CTaTUCTHKAY.
JlaHHbIC JIMHUM Pa3BUBAIOTCS MapaUieIbHO, KaXaas B COOTBETCTBHUU C COOCTBEHHOM
JIOTUKOM, OJIHAKO HE HE3aBUCUMO OJIHA OT JApPYro, a B TECHOM KOHTaKTe H
B3aMMO/ICHCTBUMU.

ConepsxaHue mporpaMMbl 10 MaTeMAaTHUKE, PACTIPEETICHHOE 1O ToJaaM OOy4eHHS,
CTPYKTYPUPOBAHO TakuM O0Opa3oM, 4TOObl KO BCEM OCHOBHBIM, MPUHIUIHAILHBIM



BompocaMm  oOyyaronigecss — OOpallaJuch  HEOJHOKpPATHO, 4YTOOBI  OBJIAJICHUE
MaTEMaTUYECKUMH TOHATHSIMU U HABBIKAMHM OCYIIECTBIISUIOCH IOCJIEIOBATEIBHO U
MOCTYyNaTeIbHO, C COOJIOJICHUEM MPHUHIUNA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY MaTE€MaTUYECKMX IPEJICTaBICHUN OO0ydaronuxcs,
pacuupsisa U yriryossisi ee, 00pa3ysi IpOUYHbIe MHOYKECTBEHHBIE CBA3H.

B cootBerctBun ¢ ®I'OC OOO Marematuka siBIsieTCs 00s3aTENbHBIM y4eOHBIM
MIPEIMETOM Ha ypOBHE OCHOBHOTO 00ImIero oopasomanus. B 5-9 kmaccax maremarnka
TPaJMIIMOHHO M3y4YaeTCs B paMKaxX CIEAYIOUIMX Y4eOHBIX KypcoB: B 5—6 Kkiaccax —
Kypca «Marematuka», B 7-9 kimaccax — KypcoB «Aunredpay» (BKIIOYasi 3JIEMEHTHI
CTaTUCTUKUA M Teopuu BeposTHocTed) u «['eomerpus». [Iporpammoii mo maremaTuke
BBOJIUTCSI CAMOCTOSITENIbHBIN YU4eOHBI Kypc «BeposSTHOCTb U CTATUCTHKAY.

OO6miee 4yuCiIO YacoB, PEKOMEHJOBAHHBIX JJIA M3Y4Y€HHs MaTeMaTuku (0a30BbIN
YPOBEHb) Ha YPOBHE OCHOBHOTO 00IIIero oOpa3zoBaHus, — 952 vaca: B 5 kimacce — 170
yacoB (5 yacoB B Hemeno), B 6 kinacce — 170 gacoB (5 4acoB B Helenm0), B 7 Kiacce —
204 ygaca (6 gyacoB B Henelno), B 8 kinacce — 204 gaca (6 yacoB B HeJielni0), B 9 kitacce —
204 gaca (6 yacoB B HEJIEIIO).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yueHne maTeMaTUKA Ha YpPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs HAIPABICHO
Ha JOCTIDKEHHE OOYyYaroIUMUCS JIMYHOCTHBIX, METANpeAMETHBIX M MPEIMETHBIX
00pa3oBaTeNIbHBIX PE3yJIbTATOB OCBOCHMS yUeOHOT0 MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIugyHOCTHBIE ~ pe3yibTaThl  OCBOGHHUS ~ MPOrpaMMbl 1O  MaTEMAaTHKE
XapaKTEPU3YIOTCS:
1) naTpuoTHYecKoe BOCIIUTAHHE:

IPOSIBIECHUEM HHTEpPEca K MPOILUIOMY U HACTOSIIEMY POCCHMCKOM MaTEMAaTHKH,
LEHHOCTHBIM OTHOIIECHUEM K JOCTHXKEHUSIM POCCUUCKHX MATEMATHUKOB M POCCHUHCKOMN
MaTeMaTUYECKOW IIKOJbI, K MCHOJIb30BAHUIO 3THUX AOCTHKEHUM B JIPYTHX HAyKax H
NPUKIAJHBIX cepax;

2) rpaKIaHCKOEe ¥ TyXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBIMIOJTHEHUIO 00S3aHHOCTEN TpaXkIaHNHA U Pean3alliy ero IMpas,
MpEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAaX (YHKIIMOHUPOBAHUSI Pa3TUUYHBIX
CTPYKTYD, SIBJICHHH, MPOIEAYP TPaXIaHCKOTO 00111ecTBa (HarpuMep, BHIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO ASTUYECKUX TMpoOJieM, CBS3aHHBIX C MPAKTUUYECKUM
MPUMEHEHUEM JIOCTHKEHHI HayKH, OCO3HAHMEM BAXXHOCTU MOPAJIbHO-3TUYECKUX
MPUHLUIOB B AEATEIbHOCTU YYEHOTO;

3) Tpy/10BO€E BOCIIUTAHHE:

YCTAaHOBKOM Ha AKTUBHOE Yy4YaCcTHE€ B PEUNICHUM MPAKTHYECKUX  3a7ad
MaTeMaTUYECKOW  HAMpaBJICHHOCTH, OCO3HAHMEM  BAXXHOCTH  MaTEMaTH4YECKOIO
oOpa3oBaHUs Ha NPOTSHKEHUHM BCEH KU3HM [JIs YCHEHHOW mnpodecCuoHaNbHOU
NESATETbHOCTH W pPa3BUTHEM HEOOXOJUMBIX YMEHWH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HHAWBUIYATBHON TpPacKTOPHMU OOpa3oBaHUS M KU3HEHHBIX TUIAHOB C
Y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHAJLHOMY M 3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYeCKNUX OOBEKTOB, 3ajlay, pEHIeHUN, pacCyX IACHUNH, YMEHHIO BHUICTh

MAaTCMAaTUICCKNUEC 3aKOHOMCPHOCTHU B UCKYCCTBC,

5) HEeHHOCTH HAYYHOTO MO3HAHUS



OpPUEHTAlMEed B  JEATCJIBHOCTM HAa  COBPEMEHHYIO CHUCTEMY  Hay4HBIX
IPEJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YEJIOBEKA, NPUPOABI U
oOmiecTBa, TMOHUMAHHEM MaTeMAaTUYECKOM HayKuh Kak c@epbl 4YeI0oBeUYeCKOn
NEATEIIBHOCTH, DJTallOB €€ PAa3sBUTUSA W 3HAYMMOCTH JUIA PAa3BUTHUS LUBWIA3ALUH,
OBJIQJICHUEM S3BIKOM MATEMATUKA W MaTEMATHYECKOM KYJIbTYpOH KakK CpPEACTBOM
[IO3HAHUSA MHpA, OBJIAJACHUEM IPOCTCHIIMMHM HABBIKAMM  MCCIIENOBATEIBCKOU

JIeSITCILHOCTH;

6) pusnueckoe BocnuTaHWE, (OPMHPOBaAHHE KYJIbTYPbI 310POBbSI H
IMOIMOHAJIBLHOIO 0JIarONmoJIyYns:

TOTOBHOCTBIO IIPUMEHATh MaTEMAaTUUYECKNE 3HAHUS B MHTEPECAX CBOETO 310POBbS,
BEJICHUS 3I0pOBOr0 00pa3a KU3HU (340POBOE MHUTAHHE, COANTAHCHUPOBAHHBIN PEXUM
3aHATUN W OTHbIXa, peryiisipHas (Quanyeckas aKTUBHOCTH), CHOPMHPOBAHHOCTHIO
HaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OIIMOKY U TaKOI'O e MpaBa Jpyroro
YeJIOBEKA;

7) 3K0JIOrHYecKoe BOCIIUTAHHE:

OpHMEHTALUEH HA MPUMEHEHNE MATEMATUYECKUX 3HAHKUHN JJIsl PELICHUS 3a/1a9
B 00J1aCTH COXPAHHOCTH OKPYKAIOIIEH CPebl, INIAHUPOBAHMS TIOCTYIIKOB M OICHKH MX
BO3MOXKHBIX IIOCIIEACTBUM ISl OKPYXKAIOLIe Cpeasl, OCO3HAHHEM TJIOOAIBLHOIO
XapakTepa SKOJOIMYECKUX MIPOOJIEM H ITyTEH UX PEIIEHUS;
8) agmanTamus K M3MEHSIIOIIMMCS YCJOBHSIM CONHMAJLHON W NMPHPOTHON Cpebl:
TOTOBHOCTBIO K JEHCTBUSAM B YCIOBHSAX HEOIPENEICHHOCTH, IIOBELIIIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Y€Pe3 NPAKTHUECKYIO JEATENHLHOCTh, B TOM YUCIIE YMEHUE YUUTHCS Y
IPYTHX JIFOEH, IpUOOpETaTh B COBMECTHOM JEATEIBHOCTH HOBHIE 3HAHMS, HABBIKA M
KOMIIETEHIMH M3 OIBITA IPYIHX; HEOOXOAMMOCTEIO B (DOPMUPOBAHHH HOBLIX 3HAHUI, B
TOM 4Kcie GOPMYIUPOBATH UIEH, IOHATHS, THIIOTE3bI 00 00BEKTAX M SABICHHSX, B TOM
yKclie paHee He W3BECTHBIX, OCO3HABaTh Je(UIUTHI COOCTBEHHBIX 3HAHUN W
KOMIIETEHTHOCTEH, IIJIAHUPOBATL CBOE pAa3BUTHE, CIOCOOHOCTHIO  OCO3HABATH
CTPECCOBYIO CHTYAIHIO, BOCIIPUHUMATE CTPECCOBYIO
CUTYyalldi0 KaK BBI30B, TPEOYIOMIMIA KOHTPMEP, KOPPEKTUPOBATH IPHUHUMAEMBIE
pemieHuss W JAeHCTBUA, (POPMYIMPOBAaTH W OIEHWBATh PHUCKH M IIOCIIEICTBHS,

dbopMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbTaTe OCBOCHHSI MpOrpaMMbl MO MAaTEMaTHKE HAa YPOBHE OCHOBHOTO
obmiero obOpa3oBanus y oOyuaromerocs OyayT chOpMUPOBaHbI MeETaNpeAMETHBIC
pe3yJbTaThl, XapaKTEepU3YyIOIIUeCs OBJIAJICHUEM I03HABATEIbHBIMU YHHUBEPCATLHBIMU
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y‘{C6HBIMI/I I[GﬁCTBI’I)IMI’I, KOMMYHHKATUBHbBIMU YHUBCPCAJIbHBIMHA y‘l€6HBIMI/I
ﬂCﬁCTBHHMH, PETYIITUBHBIMHA YHHUBCPCAJIbHBIMU yLIe6HBIMI/I I[GﬁCTBPIHMI’I.

IHo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS
ITo3naBaTenbHbBIC YHUBCPCAJIBHBIC yII€6HI>I€ ,HCfICTBPI}I 00€eCIIeYBaIOT

(opMupoBaHue 0a30BBIX KOTHUTHUBHBIX MIPOLIECCOB O0yUaromMXcs (OCBOEHUE METOJIOB
NO3HAHUS OKPY’KAIOLEro MHpa, HPUMEHEHUE JIOTUYECKUX, HCCIEN0BATEIbCKUX
oreparuii, yMeHuii padboTarb ¢ uHpOopMaIuei).

Bba3oBble JJornueckue 1eiicTBUA:
BBISIBIISITH M XapakKTEpU30BaTh CYIIECTBEHHBIC TPU3HAKKM MAaTEMaTUYECKUX

O00BEKTOB, TOHATUH, OTHOIICHUN MEXIy TOHITHAMH, (GOPMYIHPOBATH ONpPEICICHUS
MOHSATUHN, YCTAaHABIMBATH CYIIECTBEHHBIM MPU3HAK KIAcCU(pUKAIIMU, OCHOBAHUS IS
00OOIIeHUs W CpaBHEHUS, KPUTEPUU TPOBOJMMOTO aHAIM3a; BOCHPUHHUMATH,
dbopMyIupoBaTh U MPEOOPA3OBHIBATH CYKJICHUS: YTBEPIUTEIbHBIC

W OTpULIaTeIbHBIC, CIWHWYHBIC, YaCTHbIE W OOINHWe, YCIOBHBIC; BBHISBIATH
MaTeMaTUYeCKUe 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTUBOpeunst B (akTax, JaHHBIX,
HAONMIONCHUSAX W yTBEPKICHHUAX, TMpeAyiaraTb  KPUTEPUHM  JJI  BBISBICHUS
3aKOHOMEPHOCTEW W MPOTHBOPEUMIA; MPOBOAUTH BBIBOJBI C HMCIIOJH30BAHUEM 3aKOHOB
JIOTUKH, JISTyKTUBHBIX

U HHIYKTUBHBIX YMO3aKIIOUCHUM, YMO3AKIIOYEHUN 110 aHaJoTuu; pa3ouparhb

JI0KA3aTelIbCTBA MATEMATHUCCKUX YTBEPKICHUN (TIPSIMBIC
U OT TPOTUBHOTO), TMPOBOAUTH CAMOCTOSITEILHO HECJIOXKHBIE JIOKa3aTelIbCTBA
MaTeMaTH4ecKnX (haKTOB, BBICTPAWBATh ApPTyMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHLI, OOOCHOBBIBATH COOCTBEHHBIE PACCYXKICHUS; BBIOUPATh CHOCOO
pemieHuss yuyeOHOM 3a7auM (CpaBHHUBATh HECKOJIBKO BAapUAHTOB PEIICHHUSA, BBIOMPATH
HanOoJIee MOAXOSAIINI C YIEeTOM CaMOCTOSITEIFHO BBIJICTIEHHBIX KpUTepreB). ba3oBbie
HCCJIe0BaTeILCKHeE AelCTBUA.

WCIIOJIh30BaTh  BOMPOCHI KaK HCCIIENOBATEIbCKUM WHCTPYMEHT TO3HAHUS,
bopMyIUpOBaTh BOMPOCHI, PUKCUPYIOUIUE MPOTUBOPEUHUE, MPOOIEMY, CAMOCTOSTEIBHO
yCTaHaBJIMBATh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO
MO3ULIMI0, MHEHUE; MPOBOAUTH MO CAMOCTOSITEIbHO COCTABIIEHHOMY IUIAHY HECJIOKHBIN
HKCIIEPUMEHT, HEOONbIIOE KCCIECJOBAaHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH
MaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB MEXIAY COOOMW; CaMOCTOSITEIHHO
dbopmynpoBaTh 0000IIEHHUS U BBIBOJBI MO pPe3yJibTaTaM IMPOBEICHHOIO HAOJIOICHHUS,
WCCJICIOBAHUSI, OIEHWBATHh JIOCTOBEPHOCTh TOJYYCHHBIX PE3yJbTAaTOB, BHIBOJIOB U

06061HCHPII>1; IMIPOTHO3HUPOBATHE BOSMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKC BbIABHUI'aTh



IIPEATOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX yCiIOBUsIX. PadoTa nugopmanmeii:

BBISIBJISITH ~ HEJIOCTATOYHOCTh U M30BITOYHOCTh ~ MH(MOpMAIMM,  JIAHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a]]a4l; BRIOUpaTh, aHAIU3UPOBATH,
CUCTEMAaTU3UPOBATh u HUHTEPIPETUPOBATH
WH(GOPMALIMIO Pa3IMYHbIX BUIOB U (OpM MpEeICTaBlICHHUs; BbIOMpaTh (popmy
npecTaBlieHus UHPOPMaIlUU U WLTIOCTPUPOBATH PelllacMble
3aJlayu CXeMaMH, JruarpaMMaMu, HTHOM rpauKkoi 1 UX KOMOMHALIUAMU;
OILICHUBATh HAJIKHOCTh MH(POPMALIUU IO KPUTEPUSIM, IIPEITIOKEHHBIM YUYUTEIEM

N C(I)OpMy.]II/IpOBaHHBIM CaMOCTOATCIIBHO.

KoMMyHnKaTHBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eCTBHUS
KomMMyHHMKaTUBHBIE  yHUBEpcaJlbHble  y4yeOHbIE  JIeHicTBUS ~ 0OecneyuBaroT

C(bOpMI/IpOBaHHOCTB COLMAJIbHBIX HABBIKOB 06yanOH1HXCH.

Oo0menue:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYXACHHS B COOTBETCTBUU C YCJIOBUSIMHU U
LEJSIMA OOLLEHUS, ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PELICHUS 3aJa4d U IOJyYEHHBIM
pe3ylbTaTaM; B XO0J€ OOCYXJEeHHs 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYKIaemMou
TE€MbI, MPOOJIEMBbI, pPEIIaeMOM 3aJay, BBICKA3bIBATh MWJIEW, HAIEJICHHBbIE Ha IOMUCK
pELIEHMs], COITOCTABIATh CBOM CYXKIEHUS C CYKICHUSMH IPYTMX YYaCTHUKOB AUAJIOra,
OoOHapy’KHUBaTh Pa3IMuME€ U CXOACTBO MO3UIMI, B KOPPEKTHOU (hopme (popMyIHpOBaTh
pa3HoOIJIachs, CBOM BO3PaXECHMS; MPEIACTABIATH PE3YJbTAThl PEIICHUS 3a]ayH,
OKCIEPUMEHTa, HCCIEAOBAHUSA, MPOEKTa, CaMOCTOSTENbHO BbIOMpaTh (opmar

BBICTYIUICHUS C YYETOM 3aJ1ay IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CorpyaHu4ecTBo:
MOHUMATh U UCTIOJI30BATh MPEUMYIIECTBA KOMAHHON U MHAUBUYyaIbHON paOOThI

Opyu  pelieHHMH Y4YeOHbIX MaTeMaTWYeCKHX 3aJay; NPUHUMAaTh LEJlb COBMECTHOM
JesITeIbHOCTH, TNTAHUPOBATH OPraHU3alINI0

COBMECTHOU pabOThI, paclpeaenaTh BUIbl padoT, J0roBapuBaThCs, 00CY X AaTh MPOLIECC

U pe3yabTaT paboThl, 0000IIaTh MHEHHUS HECKOJbKHX YEJIIOBEK; Y4YacTBOBAaTh B

rpynnoBeiX (opmax paboTsl (00CyxkAeHUs, OOMEH MHEHHSIMH, MO3TOBBIE IITYPMbl U

JPYTHE), BBIMOIHITH CBOIO YaCTh pabOThl M KOOPAUHUPOBATH CBOU ACHCTBUS C IPYTHUMHU

YJIeHaMH KOMaHJbl, OILICHMBATh KaueCTBO CBOEro BKJIaJa B OOUIMI MPOAYKT IO

KpUTEepUsM, chOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUSI.
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PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS
PerynstuBHbie yHUBEpCaIbHbIE YUeOHbIE ACHCTBUS 00ecreurnBaoT GOpMUPOBAHUE

CMBICJIOBBIX YCTAHOBOK M JKU3HCHHBIX HABBIKOB JIMYHOCTH. CaMOOpFaHI/I3aHI/IH:

CaMOCTOSTENIbHO COCTaBJIATh IUIaH, ajJrOPUTM pPELIEHUs 3aJayd (WM €ro 4acthb),
BbIOMpaTh CIOCOO pEIIEHUsT € YYETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBAaTh U KOPPEKTHPOBATh BAapUaHThl PEIICHUN C YYETOM
HOBOW MH(pOpMaIuy.

CaMOKOHTPOJIb:

BJIQJIETh CLIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIA MpoLiecca U pe3ysbTaTa
peuieHuss MaTeMaTU4YeCKOM 3aJadyd; MNPEABHIETh TPYAHOCTH, KOTOPBIE MOTYT
BO3HHMKHYTh IIPY PELICHUM 3a/]a4d, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE
HOBBIX OOCTOSITENICTB, HAWJIEHHBIX OIIMOOK, BBISBICHHBIX TPYJHOCTEH; OLIEHUBATh
COOTBETCTBHE pe3yJIbTaTa ACSITEIBHOCTH TOCTABICHHON LIETIN
U YCIIOBUSM, OOBSICHATh MPUUYMHBI JOCTHXKEHUS WM HEJAOCTHXKEHUS LIE€JH, HAXOJIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbie pe3ysbTaThl OCBOCHUS MPOrPAMMBI M0 MAaTeMaTUKE MPEACTaBIICHbI
1o rojiaMm 00y4eHHUs B paMKaxX OT/AENIbHBIX YUYEOHBIX KypCOB: B 5—6 Kiaccax — Kypca
«Marematukay, B 7-9 kiiaccax — KypcoB «Anredpay, «I'eometpusi», «BeposiTHOCTh U

CTaTUCTHKA».
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PABOYAS TIPOT'PAMMA YUYEGHOI'O KYPCA
«MATEMATHUKA» B 5-6 KJIACCAX

INOACHUTEJIBHAS 3AIINCKA
[IpuopureTHbIMU LEISIMU OOYyUYEHHSI MaTEMATUKE B 5—6 Kilaccax SIBISIOTCS:

npoJoHKeHne GOPMUPOBAHUS OCHOBHBIX MaTEMAaTUUYECKUX MOHATUH (YHUCIIO,
BEJIMYMHA, TeoMeTpuueckass ¢Qurypa), oOecrneuuBarOmMX MPEEMCTBEHHOCTh H
NEPCIEKTUBHOCTh ~ MAaTEMaTHYECKOro  oOpa3oBaHMs  OOyyalolUXcs;  pa3BUTHE
UHTEIJICKTYallbHBIX M TBOPYECKHX CIOCOOHOCTEM O0O0ydJarommxcsi, MO3HaBaTEIbHOU
aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHHI, HWHTEpeca K MH3YyYECHHIO MATEMaTHKU;
NOJIBEICHHE 00YYaIOIIUXCsl HA JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSA3M MaTEeMAaTUKH U OKpY)Karollero mupa; popmupoBaHue (yHKIHMOHATIBHOU
MaTeMaTUYeCKON TI'paMOTHOCTH: YMEHHs paclo3HaBaThb MaTeMaTUYECKUe OOBEKTHI B
peanbHbIX JKU3HEHHBIX CHUTYyalUsX, MNPUMEHSATh OCBOCHHBIE YMEHHUS ISl PEIICHHS
MPaKTUKO-OPUEHTUPOBAHHBIX 3aJ]a4, MHTEPIPETUPOBATh IMOIYUYEHHBIE DPE3YJIbTATHl U
OLICHMBATh UX HAa COOTBETCTBUE NPAKTUYECKON CUTYaLIHH.

OCHOBHBIE JIMHMM COJIEpXKaHHWS Kypca MaremMaTtuku B S5—6 Kiaccax —
apu(meTrnyeckas U reoMeTpuuecKasi, KOTOpble pPa3BUBAIOTCS NapauIeIbHO, Kaxaas B
COOTBETCTBUM C COOCTBEHHOW JIOTMKOW, OJHAKO, HE HE3aBUCUMO OJIHA OT APYroil, a B
TECHOM KOHTaKT€ W B3aUMOJEWUCTBUM. Takke B Kypce MaTE€MaTUKH IMPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU aire0pbl U OMUCATEIbHON CTATUCTHKHU.

N3yuenune apudmeTnueckoro marepualia HAuMHAETCAd CO CHCTeMaTH3alud U
pa3BUTHUS 3HAHUN O HATYPaJIbHBIX YHCIIAX, TOJyYEHHBIX HA YPOBHE Ha4yaJIbHOrO OOIIEro
oOpa3zoBanus. Ilpy 3TOM COBEpILIEHCTBOBAHME BBIYMCIUTEIBHON TEXHUKA U
(GopMUpOBaHHE HOBBIX TEOPETUYECKUX 3HAHMHA  COUETaeTCsl C  pa3BUTUEM
BBIYMCIIUTENLHON KYJIbTYpbl, B YaCTHOCTH C OOy4YE€HHEM NPOCTEUIIUM MpUeMaM
NPUKUJIKH W OLEHKH pE3yJbTaTOB BBIYMCICHHN. l3ydeHue HaTypalbHBIX 4YHCEl
npoJoipKaeTcs B 6 Kilacce 3HAKOMCTBOM C  HAYAJIbHBIMU TOHATHSMU TEOPUHU
JEIMMOCTH.

Hayvano m3ydenuss oObIKHOBEHHBIX U JIECATUYHBIX APOOEH OTHECEHO K 5 Kjaccy.
DTO mepBbId 3Tan B OCBOCHHUM JAPOOEH, KOTJa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH
UACSIMH, TOHATUAMU TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX JpOo0Oeil B MOJIHOM
00bEME MPEALIECTBYET M3YUEHHIO JECATUYHBIX APOOEH, 4TO 1e1ecO000pa3HO € TOUYKHU
3pEHUs JIOTUKH U3JI0KEHHSI YACIIOBOM JINHUH, KOTa MPaBWJIa JEHCTBUNA C 1E€CATUYHBIMU
JIPOOSIMU MOYKHO OOOCHOBATh YK€ M3BECTHBIMHU AJITOPUTMaMH BBINOJIHEHUS IEHCTBUH C

OOBIKHOBEHHBIMH JApOOSAMU. 3HAKOMCTBO C JIECATUYHBIMH JAPOOSMH  PACIIUPHUT
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BO3MOKHOCTH JUIsl TOHUMaHUsl OOYy4YaroIIMMHCS MPUKIATHOTO MPUMEHEHHUsS HOBOMU
3aMKiCH MPU U3YUYCHUU JIPYTUX MPEIMETOB U MPU MPAKTHUECKOM HCHoJb3oBaHuu. K 6
KJIacCy OTHECEH BTOPOM dTall B  M3YyYeHUH JpoOeil, Tae MpPOUCXOIUT
COBEPILIEHCTBOBAHKME HABBIKOB CPABHEHHMS U MPeoOpa3oBaHus JpoOeii, OCBOCHUE HOBBIX
BBIYHMCIIUTEIBHBIX AJTOPUTMOB, OTTAYMBAHUE TEXHUKUA BBIYMCICHUH, B TOM 4YHUCIE
3HAUECHUN BBIPAXKEHUHM, COAEpXKAINIMX K OOBIKHOBEHHbBIE, W JIECATUYHBIE ApOOH,
YCTaHOBJICHHE CBS3€M MEXI1y HUMH, PACCMOTPEHHE PUEMOB PELIEHUS 3a/1a4 Ha JpOo0Hu.
B nHauane 6 kiacca mpoucXoauT 3HAKOMCTBO C MOHSATHUEM IPOIICHTA.

Oc00EHHOCTBIO U3YUYEHUS TIOJIOKUTEIIbHBIX U OTPUIATEIBHBIX YHCEN SBIISIETCS TO,
YTO OHM TaK)K€ MOTYT pacCMaTpHBAaThCS B HECKOJIbKO 3TanoB. B 6 kiacce B Hayaie
n3ydeHus: Tembl «l10JIOKUTENbHBIE U OTPULATENBHBIE YHCIIa» BBIIEIAETCA IMOATEMA
«Illenble uyucnay, B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIbHBIMH YHCIAMU U
JEUCTBUSAMM C MOJIOKUTEIBHBIMU U OTPULATEIBHBIMHA YHCIIAMHA IIPOUCXOIUT HA OCHOBE
COJIEPKATENIBHOIO TOJAX0Ja. JTO IO3BOJSET HAa JOCTYIHOM YpPOBHE IO3HAKOMHUTH
oOy4Jaronuxcs NPaKTUYECKH CO BCEMU OCHOBHBIMU MOHSATUSMH TEMBI, B TOM YHUCJIE U C
OpaBWJIaMHd 3HAaKOB IIPU BBINOJIHEHUU apUpMeTHUecKux aeictBuil. M3ydenue
pallMOHANIBHBIX YKCeN OyAET MPOJIOHKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu oOyueHUM pELIEHUI0 TEKCTOBBIX 3aJad B 5—6 Kjaccax HCHOJIb3YIOTCA
apumernyeckue npuemsl pereHns. [Ipu oTpaboTKe BHIYMCIUTENBHBIX HABBIKOB B 5—6
KJIAaCCaX pacCMAaTPUBAIOTCS TEKCTOBBIE 3aJadyd CIEAYIOUIMX BHJAOB: 33Ja4yd Ha
JBUKEHUE, HA YaCTH, Ha TIOKYNKHU, HAa padOTy U MPOU3BOAUTENBHOCTD, HA MPOLICHTHI, Ha
OTHOILIEHUs1 U nponopiuu. OOydaromuecss 3HAKOMATCS C NpUeMaMy pelIeHus 3a1ay
nepedoOpoM  BO3MOMKHBIX  BApHMAHTOB, y4darcsa pabotrarb ¢  uH(popmanuei,
MPEICTaBICHHON B (hopMe TaOIUI] WIIH TUATPAMM.

B mporpamme yueOGHOro kypca «MaTtemaTuka» OpeaycMOTPEHO (popMupoBaHHUE
MPOTEIEBTUUECKUX alreOpandeckux MNpeicTaBleHnid. bykBa Kak CMMBOJI HEKOTOPOIO
yycia B 3aBUCMMOCTM OT MAaTEMAaTHYECKOr0 KOHTEKCTa BBOAMUTCS MOCTENEHHO.
BykBeHHass CHMBOJMKAa IIHPOKO HCIOJB3YETCS MPEXAE BCEro JUIsl 3amucH OOIIHUX
YTBEPXKICHUM W  TOpeasiokeHuit, (opmyJs, B YAaCTHOCTU JJIA  BBIYHCIICHUS
r€OMETPUYECKUX BEJIUYHH, B KAUECTBE «3aMECTUTENSD YUCIA.

B mporpamme yuebHOro kypca «MaremaTuka» TpeACTaBlieHAa HarjsaHas
reOMEeTpHsi, HalpaBJICHHAs Ha Pa3BUTHE OOPA3HOTO MBILUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpa)KEHUS, U300pa3UTEIbHBIX YMEHUN. DTO BaXKHBIN ATall B U3yUEHUU T€OMETPHH,
KOTOpPBI OCYIIECTBISIETCS Ha HArJIsSAHO-NIPAKTUYECKOM YPOBHE, OINUPAETCs Ha
HarsgHO-00pa3HOe  MbIIUIeHHE  oOydaromuxcs. bonpmmas  ponb  OTBOAMTCA
MPaKTUYECKOMN AESITENIbHOCTH, OTBITY, SKCIIEPUMEHTY, MoJieTupoBanuio. O0yyaroiuecs
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3HAKOMSITCS C T€OMETPUYECKUMU (UTypaMU Ha IJIOCKOCTH M B MPOCTPAHCTBE, C MX
NPOCTEUIIUMU KOHPUTYpalusiMu, ydarcia u300paxaTh HUX Ha HEJIMHOBAaHHOW W
KJIeT4aTo Oymare, pacCMaTpUBAIOT WX MPOCTEHIEe CBOMCTBA. B mporecce n3ydeHwms
HaIJISIHOM T€OMETPUM 3HAHUSA, MOJIyYeHHbIe 00yYaroluMMUCS HAa YpOBHE HAYaJIbHOIO
o011ero 06pa3oBaHusl, CHCTEMAaTU3UPYIOTCS U PACIIUPSIFOTCSL.

CornacHo yueOHOMY TUTaHY B 5—6 Kjlaccax M3y4aeTcsl MHTErPUPOBAHHBIN MpeMeET
«MaremaTiKka», KOTOPBIM BKIIOYACT apUPMETHUECKUA MaTepuanl U HATJSIHYIO
TE€OMETPHIO, a TAKKe MPOINEICBTUUECKUE CBEJACHUS U3 alNreOphl, AIEMEHTHI JIOTUKUA |
Hayaja OMMUCATEIbHON CTATUCTHUKHU.

OOGm1ee yncno 4acoB, PEKOMEHIOBAaHHBIX /U1 M3y4YeHUs MaTeMaTuku, — 340 4acos:
B 5 kiacce — 170 ygacoB (5 wacoB B Hefeno), B 6 kimacce — 170 ygacoB (5 4acoB B
HEJICTIIO).

COIAEPKAHUE OBYYEHUSA

5 KUIACC
HarypaJjbHble ynciia v HYJIb

Harypanenoe wuyucino. Psg Harypanmphbix umcen. Ywcino 0. W3oOpaxenue
HaTypaJbHBIX YHCEN TOYKAMH Ha KOOPJIMHATHOU (YHUCIIOBOM) MIPSIMOIA.

[TosuunonHas cucremMa cuucieHus. PuMmckas Hymepauuss Kak IOpuUMep
HEIMO3UIMOHHOM CUCTEMBI CUUCIeHUs. [JecaTuuHas cucTeMa CUUCIICHHUS.

CpaBHEeHHE HATypaJbHBIX YHMCEJ, CPABHEHHE HATYyPAJIBbHBIX YHUCEI C HYJEM.
CrniocoOb1 cpaBHeHMsI. OKpyTIJIEHHE HATYPaIbHBIX YUCET.

CrioxeHne HaTypaJIbHBIX YHCEJ, CBOMCTBO HYJIS IPH CIOKECHHHU. BplunTanne kak
JeHCTBUE, OOpPaTHOE CIIOKEHUI0. Y MHOXKEHHE HATypaJlbHBIX YHCEJN, CBOMCTBA HYJS H
CAVHMIIBI TP YMHOXKEeHUHM. JleneHue kak JedcTBHe, O0OpaTHOE YMHOXKEHHMIO.
KoMrioneHTs! neiicTBuiA, CBA3b Mex1y HUMU. [IpoBepka pe3ynbrara apupMeTudecKoro
nevctBud. llepemectutenbHOE M COUYETATEIbHOE CBOMCTBA (3aKOHBI) CIIOXKEHUS W
YMHOXEHUSI, paclpeIeIUTEIbHOE CBOMCTBO (3aKOH) YMHOXKEHUS.

Hcnonp3oBanne OykB 11t 0003HAYEHUS! HEM3BECTHOIO KOMITOHEHTA W 3amuCH
CBOMCTB apu(PMETUUECKUX JCHUCTBUM.

Jlenurenn U KpaTHbIE YKCIa, PA3JI0KEHUE HA MHOXKHUTENU. [IpocThie n cocTaBHbIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ octaTkoMm.

CreneHb ¢ HaTypaJlbHBIM MOKAa3aTesIeM. 3alUCh YUCIA B BUJE CYMMBbI Pa3psIHBIX
CJIaraeMbIX.

UucnoBoe BbIpaKEHUE. BBIYMCIECHNE 3HAYEHUM YHUCIIOBBIX BBIPAXKECHHM, IMOPSIOK

BBINIOJIHEHUS JE€HCTBUM. lcronb3oBaHue IIpHY BBIYUCIICHUAX IMEPEMCCTUTCIBHOIO H
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COYETATEILHOIO CBOMCTB (SaKOHOB) CIOXCHHA W YMHOXCHH:, paClIpCACINTCIbHOIO
CBOMCTBA YMHOXCHUA.

Jpodu
[IpeacraBienue o Apodu Kak crnocode 3amucu 4acTu BeaU4YHHbl. OOBIKHOBEHHBIE

npobu. IlpaBuiibHbIE W HemNpaBUibHbIE IpoOu. CMemaHHas ApoOb, MPEACTaBICHHE
CMEIIaHHOW IpOoOHM B BUJEC HETPABIIIBHOW APOOM W BBIJCICHHE IEJION YaCcTH YHClia U3
HeMpaBWIbHOW npodu. M3o0paxkenue apolOei ToykaMu Ha YHCIOBOM MPSIMOM.
OcHoBHOe cBoiicTBO npobu. Cokpamienue apobeit. I[lpuBenenue npoOu K HOBOMY
3HaMmeHateno. CpaBHEHUE APOOEH.

CnoxxeHre M  BbBIYMTAHUE JpoOeil. VYMHOXeHue U JIeJieHHe Jpooeid,
B3aMMHOOOpaTHbIE ApoOu. HaxoxaeHue yacTy Uenoro U Lejaoro o ero 4YacTu.

Hecatuunas 3anuck JapoOeit. IlpencrtaBieHue npecsaTUYHOM ApoOUW B BUIE
OObIKHOBEHHOUM. M300pakeHune ACCATUYHBIX ApOOEH TOUYKAMH HAa YHCIOBOW MPSMOM.
CpaBHEHHE JECATUYHBIX APOOEH.

ApudmMernueckue AEUCTBUS C JECATUYHBIMU ApoOsiMu. OKpyTieHUE AECATUUHBIX
JpOOeH.

Pemrenue TekCTOBBIX 32124

Pemenne TekcTOBBIX 3ajay apudMeTHueckuM crocoboM. Pemienue jgormyeckux
3anay. Pemenue 3amau nepebopoM BCeX BO3MOXHBIX BapuaHTOB. Mcronb3oBaHue Mpu
pEIIeHUH 3a7a4 TaOJIUIl U CXEM.

Pemenune 3anay, coaepkanux 3aBUCUMOCTH, CBS3bIBAIOIINE BEIIMYUHBI: CKOPOCTb,
BpEMS, PACCTOSIHUE, II€HA, KOJIMYECTBO, CTOMMOCTb. EJWHUILIBI M3MEPEHUSA: MACCHI,
o0beMa, 1IeHbI, PACCTOSIHUS, BPEMEHU, CKOPOCTU. CBS3b MEXKIY €AMHUIIAMU U3MEPEHUS
KaKI0 BEJINYNHEI.

Peiienre oCHOBHBIX 3a/1a4 Ha IpOOH.

[IpencraBiieHre TaHHBIX B BUJIE TAOIHII, CTOIOYATHIX AUATPAMM.

Harasignas reomerpust
Harnsinueie npeactaBiaeHus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,

Jy4, YTOJI, JIOMaHas, MHOTOYTOJbHHUK, OKPY>KHOCTb, Kpyr. Yroi. I[IpsiMoii, ocCTpsIii,
TYIIOW U pa3BEPHYTHIN YTJIbI.
JlniHa oTpe3ka, METPUYECKWE E€IWHUIBI JUIMHBL. JIJIMHA JIOMaHOW, MEPUMETP
MHOT'OyTOJIbHUKA. I3MepeHune 1 MOCTPOCHUE YIJIOB C TOMOIIBIO TPAHCTIOPTHUPA.
Harnspaele mnpencraBneHuss o (¢Gurypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK,

NPsIMOYTOJIbHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.
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N3o0paxxenne ¢uryp, B TOM uMclie Ha Kiaetyatrod Oymare. Iloctpoenue
KOHpUTYpalMii W3 dYacTed NpsIMOM, OKPYKHOCTH Ha HEJIWHOBAHHOM M KJIETYATOM
Oymare.

Hcnonb30BaHue CBOMCTB CTOPOH U YTJIOB MIPSIMOYTOJIbHUKA, KBAIpaTa.

[nomane  OpSAMOYrOJIBHUKA W MHOTOYTOJIBHUKOB,  COCTaBJIEHHBIX U3
NpsIMOYTOJIBHUKOB, B TOM uwHclie (uryp, n3o0pakeHHBIX Ha KieTryaToil Oymare.
EnvHuIbE n13MEepeHns Ionaau.

Harnsnnele mpeacTaBieHuss O TMPOCTPAHCTBEHHBIX (UTypax: MPSIMOYTOJIbHBIN
napasuienenunes,, Kyo, MHOrorpanHuku. M3o00pakeHre npoCcTeUInX MHOTOTPAHHUKOB.
Pa3BepTku kyOa u napaymenenunena. Co3maaHue Mojieleii MHOTOTpaHHUKOB (U3 OyMary,
NPOBOJIOKH, IUIACTWJIMHA W JApyrux MarepuaioB). OO0beM MOpsIMOYTOILHOTO
napajuienenunena, kyoa. Enuauiibl uamepenus oobema.

6 KJIACC
HarypaabHble ynciia
ApudmMernueckre ACHCTBUS C MHOTO3HAUYHBIMU HATYPAJIbHBIMH  YHCIIAMHU.

YucrioBble BbIpaKEHUA, MOPSAOK JECUCTBUH, MCHOJIb30BaHUE CKOOOK. lMcmonb3oBaHue
IIPU  BBIYUCIICHUAX IIEPEMECTUTEIBHOIO M COYETATEIBHOIO CBOMCTB CIIOKEHUS U
YMHOXEHHUSI, PACIPEACIUTENBHOIO CBOMCTBA YMHOKEHMUSA. OKPYTJIEHHE HATypaJbHBIX
YHUCEN.

JlenuTenu 1 KpaTHbIC YUCiIa, HAUOOJIBIINKM OOITUI JeuTe b U HaUMEHbIIee o011ee

KpaTHoe. JlenuMOoCTh CyMMBI U IPOU3BEAEHHUS. JleleHrne ¢ OCTaTKOM.

Jpoou
OObIKHOBEeHHass ApoOb, OCHOBHOE CBOMCTBO JApOOH, COKpalleHue ApoOei.

CpaBHeHre W ymnopsjouyrdBaHue ApoOei. PelmreHne 3amad Ha HAXOXKJICHHE YacTH OT
[EeJ0T0 U 1eJoro mo ero vactd. J[poOHoe uwucio Kak pe3yJbTaT JIeJICHHUS.
[IpencraBiieHre AeCATUYHON JIpoOW B BHAC OOBIKHOBEHHOW JIPOOM M BO3MOXKHOCTH
MpeCTaBICHUs] OOBIKHOBEHHOM IpoOW B BHUJIE JecITUYHOM. JlecsTuuHble npoOM u
MeTpruYecKass cucteMa Mep. ApudMeTHdecKrue ACHCTBHS M YHCIOBBIC BBIPAKCHHS C
OOBIKHOBEHHBIMHU U JIECATUUYHBIMU IPOOSIMHU.

OtHomienue. [lenenne B JaHHOM  OTHOIIEHMH. MacmTad, IIPOIIOPIUS.
[IprumeHeHune nponopuui Ipy peLICHUH 3a1a4.

ITonsitie mporieHTa. BhlunciieHHE TMPOIEHTa OT BEJIMYMHBI U BEJIWYHUHBI MO €€
MPOICHTY. BpIpakeHne MPOIECHTOB JECITUYHBIMU JpoOsimu. Pemienue 3amad  Ha

IIPOLICHTHEI. BI)Ipa)KeHI/Ie OTHOIICHM BCIIMYKH B ITPOLCHTAX.

16



ITos0o:KkuTENBHBIE H OTPpHLATCIbHbIC YHCJIA
[lonoxxurenbHbIE U OTPHULATCIIBHBIC YHCJIA. ]_IGJIBIG qucia. MOI[y.TIB qucia,

reOMETpUYECKasl MHTEpHIperauus Moy uucia. HM3o0paxeHue 4yucen Ha
KOOpJIMHATHOM TpsiMoit. YncnoBbie mpoMexkyTku. CpaBHeHUE uncen. ApudMeTudecKkue
JEUCTBUS C TIOJIOKUTEIIbHBIMU U OTPULIATEIHLHBIMH YHCTIAMHU.

[IpssMoyrosnbHast cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoOpaWHAThl TOYKM Ha
II0CKOCTH, abcuucca W opauHara. [loctpoenue Touek M (Uryp Ha KOOpPAMHATHOM

IIJIOCKOCTH.

bykBeHHbIE BbIpaKeHUs
[IpumeHnenne OyKB JJid 3alMCH MAaTEMaTHUYECKUX BBIPAKEHUN M MPEIJIOKEHUM.

CsoiicTBa apI/I(l)MGTI/ILIeCKI/IX ﬂeﬁCTBHﬁ. BYKBCHHBIG BBIPAKCHHUA W YHCJIOBBIC
IIOACTaHOBKHM. BYKBGHHBIC PaBC€HCTBA, HAXOXICHUC HCU3BCCTHOI'O KOMIIOHCHTA.
q)OpMYHBI, ¢)0pMYJIBI INCPUMCTPa W INIOMIAAXW IIPAMOYIOJIbBHHUKA, KBaJpara, oObema
napauiCJICrimIicaa u KY621 Penienne TeKCTOBBIX 3agav

Pemenne TekcTOBBIX 3ajay apudMeTHuueckuMm criocobom. Perienue igormdyeckux
3amad. Pemenue 3amay nepebopoM BCeX BO3MOKHBIX BapUaHTOB.

Pemenune 3amay, comepkammx 3aBUCUMOCTH, CBA3BIBAIOIINX BEJIMYUHBL: CKOPOCTb,
BpEMSs, PACCTOSIHUE, II€HA, KOJMYECTBO, CTOMMOCTb, MPOU3BOJAUTEIBLHOCTb, BpEMH,
o0beM paboThl. EnuHuIBIl M3MEpPEHMs: MacChl, CTOMMOCTH, PAacCTOSIHUSI, BPEMEHH,
ckopocTHu. CBSI3b MEXIY €IMHUIIAMUA U3MEPEHUS KaXK0l BETUYUHBI.

Pemenne 3amad, CBSI3aHHBIX C OTHOLIEHHUEM, IMPONOPLUUOHAIBHOCTHIO BEJIWYHUH,
MPOIICHTAMHU; PEIIICHHE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLICHTHI.

Onenka # TpUKHUIKA, OKpyrieHue pesynbrara. CocraBieHue OyKBEHHBIX
BBIPAKECHUU T10 YCIOBUIO 3aa4U.

[IpencraBienre JaHHBIX C MOMOIIbKO Tabnmuiy u guarpamM. CrosOuatbie
JAArpaMMbl: YTEHHUE U NTOCTPOEHHE. UTEHUE KPYTrOBBIX JUarpaMm.

Harasignas reomerpust
Harnsnueie npeacrtaBinenus o purypax Ha IJIOCKOCTH: TOYKa, Mpsmasi, OTPE30K,

Jy4, yroJ, JIOMaHasi, MHOIOYI'OJIbHUK, YETBIPEXYIOJbHUK, TPEYTOJIbHUK, OKPYKHOCTb,
KpYT.

B3anmHoe pacnonokeHue AByX NPsAMBIX Ha IUIOCKOCTH, NapajuleIbHbIE IPSIMBIE,
NEPIICHINKYJISIpHbIE TpsiMble. M3MepeHue paccTosHU: MEXAy ABYMsS TOYKAMH, OT
TOYKH J0 NPSIMOU, JJIMHA MAapLIpPyTa HA KBAJIPATHOU CETKE.

N3MepeHne ¥ TOCTPOCHHME YIJIOB € MOMOIIBK  TpaHcmopTupa. Bunasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIHN, TYIIOYTOJbHBINA, PaBHOOEAPEHHBIH,

PaBHOCTOPOHHUH. YeThIpexyrojibHUK, IPUMEPBI YeThIPEXYTOJIbHUKOB.
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ITpstMOyTONBbHUK, KBaJpaT: HCIOJb30BAHME CBOWCTB CTOPOH, YIVIOB, JUaroHaJeu.
N300paxeHne reoMeTpuueckux (Uryp Ha HEJIMHOBAHHOW OyMare ¢ MCIOJb30BaHUEM
LUPKYJIsl, TUHEHKH, YTOJIbHUKA, TpaHcnopTupa. [locTpoenus Ha kieryaToil Oymare.

[lepumerp MHoOroyrospHuka. [loHsATHe miom@aau (UIrypbl, €IUHHUIBI WU3MEPEHUS
wiomanu. [IpubnmkenHoe n3mepenue miomaan Guryp, B TOM YUCIIE Ha KBaJpaTHON
cetke. [IpubnmxeHHOe N3MEpEHNE JUIMHBI OKPY>KHOCTH, TUIOIIAIN Kpyra.

CummeTpus: HEeHTpabHasA, OCEBas U 3epKaJIbHAsI CAMMETPHH.

[TocTpoeHne cUMMETPUYHBIX QUTYD.

HarnsgHele npencraBieHUss O MPOCTPAHCTBEHHBIX (UIypax: Napajliesienumesn,
Ky0, mnpu3ma, TmUpaMuia, KOHyC, IMWMHApP, IMmap u cdepa. M3o0paxeHue
IPOCTPAHCTBEHHBIX ¢uryp. IIpumepsl pa3BepTOK MHOTOTPAaHHUKOB, LWJIMHApA U
koHyca. Co3maHue Mojened NPOCTPAHCTBEHHBIX (uryp (M3 Oymaru, NpPOBOJIOKH,
IUIACTUIIMHA U Apyrux MarepuanoB). [loHsTue odbeMa, equHUIBI U3MEPEHUsT 00beMa.
O0beM NpAMOYTOIBHOTO NapajuieienuIena, Kyoa.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pE3yNbTaTBl OCBOCHUS MPOTPAMMBI y4eOHOTO Kypca K KOHITY
oOyueHus B 5 KJjacce.

Yucaa 1 BbIYUCJICHUSA
[TonumaTh U TPaBUIBHO YMOTPEOJSITh TEPMUHBI, CBA3aHHBIE C HATypaJIbHBIMHU

YKCJIaMU, OOBIKHOBEHHBIMH U AECSITUYHBIMU JPOOSIMH.

CpaBHHBaTh U YNOPSAOYMBATH HATYpaJbHbIE YHUCIA, CPABHUBATH B MPOCTEUIINX
ClIy4asix OOBIKHOBEHHBIE IPOOH, IECATUUHbBIC APOOH.

COOTHOCUTDH TOUKY Ha KOOPAUHATHOW (YMCIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €i
YUCJIOM M M300pa)kaTh HaTypalbHbIE YHUCIAa TOYKAMU Ha KOOPAWHATHOW (YMUCIIOBOM)
MIPSIMOU.

Boemmonasate  apudmeTndeckue ACUCTBUS  C  HATYpPAIbHBIMH — YHCJIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUIIUX CITyYasiX.

BrInonHATE NpOBEPKY, NPUKUJIKY PE3YJIbTATa BEIYMCICHUH.

OKpyrsTh HaTypajibHbIE YHCIIA.

PenieHne TeKCTOBBIX 33124
Pemrate TekcTOBBIC 3amaud  apU(PMETHUYCCKUM CIOCOOOM W C  IIOMOIIBIO

OpraHU30BaHHOI'0 KOHCYHOI'O Hepe6opa BCCX BO3MOKHBIX BAPpHWAHTOB.
Pemarsn 3ala4r, COACPIKAINC 3aBUCUMOCTH, CBA3BIBAIOIINC BCIMYHNHBI: CKOPOCTD,
BpEMms, paCCTOSAHUE, I€HA, KOTMYCCTBO, CTOUMOCTD.
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Hcnonp30BaTh KpaTKUE 3alMCH, CXEMbl, TaOIUIbl, 0003HAUYEHUS NPU PELICHUU

3a/1ad4.

ITonp30BaTbCd OCHOBHBIMM €IMHULAMH H3MEPEHHs: LIEHBI, MAaCChl, PAaCCTOSHMUS,
BPEMEHH, CKOPOCTH, BBIPAKATh OJHA €IUHUIIbI BEJIMYUHBI Yepe3 IPYTHE.

W3Bnekatb, aHaIM3UpOBaTh, OILICHWBATh WH(OpPMAIMIO, TMPEACTABICHHYIO B
Tabiuie, Ha CTON0YaToM AMarpaMMme, MHTEPIPETHUPOBATh NPECTABICHHBIE JTaHHBIE,

HCIIOJIb30BATh JAHHBIC ITPU PCIICHUHN 3a1a4.

HaFJIHIlHaH reoMeTpust
[Tonp3oBaThCs IrCOMCTPHUUICCKHUMU ITOHATUAMU:. TOUYKA, IIpAMasd, OTPE30K, JIyH, YIoJl,

MHOTOYTOJIBHUK, OKPY)KHOCTH, KPYT.

[IpuBoauTh TpHUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, HMEIOMMX (Qopmy
W3YYCHHBIX TEOMETPUICCKUX PUTYP.

Hcnonb3oBaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIaMH: BEpIIMHA CTOPOHA, C
MHOTOYTOJIPHUKAMH: YTOJI, BEpIIMHA, CTOPOHA, TUArOHalb, C OKPYKHOCTBIO: paauyc,
TUaMeTp, IEeHTP.

N300paxats n3ydeHHbIC TeOMeTpUuYecKre GUTyphl Ha HETMHOBAHHOW M KJIETYATON
OyMare ¢ TOMOIIBIO IUPKYJISI ¥ THHEHKH.

Haxonuth UMHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHHEM C IOMOIIbIO
JUHEHKH, CTPOUTH OTPE3KH 3aJaHHOW JUIMHBI, CTPOHUTH OKPYXKHOCTH 3aJaHHOTO
paauyca.

Hcrmonp30BaTh CBOWCTBA CTOPOH M YTJIOB MPSMOYTOJIBHUKA, KBajapaTa ISl WX
MOCTPOEHUS, BEIYUCIICHUS TJIOMIAN U TIEPUMETPA.

Boluucnsate mepumeTp © IUIONIAAb KBajpaTa, NPsIMOYTOJIbHUKA, (QUTYD,
COCTABJICHHBIX M3 MPSIMOYTOJBHUKOB, B TOM 4YHuCJIe QUTYp, H300paXEHHBIX Ha
KJIeT4aToi Oymare.

[Tonp30BaThC OCHOBHBIMH METPUYECKUMU CJAWHHUIIAMU HW3MEPEHHs JJIMHBI,
IO, BEIPAXKATh OJTHHA CIUHUIIBI BETMUHWHEI Yepe3 JIpyTHe.

PacniosnaBate mapamtenenumnesn, KyO, MCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIUHA,
pedpo TpaHb, U3MEPEHHUSI, HAXOIUTh U3MEPCHHUS MapajijIe/ieuIie/ia, Kyoa.

Boruucnate o0bem ky0a, mapajuienienuiena 1o 3aJaHHBIM — U3MEPCHHSM,
MI0JIB30BATHCS SAMHUIIAMHU U3MEPEHUS 00beMa.

Pemate HecnmoxXHbIE 3aaud HAa HW3MEPEHHE TEOMETPHUYECKHUX BEIMYMH B

MMPAKTHYCCKUX CUTYyaAlIUAX.

[IpenMeTHbIE pE3yIabTATBl OCBOCHHSI MPOTPaMMBI y4eOHOTO Kypca K KOHILY
oOy4eHus B 6 Kjacce.
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Yucaa 1 BBIYUCTICHUS

3HaTh W TIOHUMATh TEPMHHBI, CBSI3AHHBIE C pAa3JIMYHBIMM BUIAMHU YHUCEN U
croco0aMu WX 3aIiCH, MEPEXOAUTHh (€CIU ATO BO3MOXKHO) OT OAHOU (DOpPMBI 3amucu
qyuclia K Ipyrou.

CpaBHUMBaTh W YIOPSJAOYMBATH II€JIbIC YHUCIA, OOBIKHOBEHHBIE U JIECATHUYHBIC
JIpoOu, CpaBHUBATH YKCIIa OJJHOTO U Pa3HbIX 3HAKOB.

BrImonHsTE, coueTas yCTHBIE U MUCHbMEHHBIC MPUEMBI, apU(METHIECKUE TCUCTBUSL
C HATypaJIbHBIMU U IIEJILIMU YUCIAMHU, OOBIKHOBEHHBIMU M JECATUYHBIMH JPOOSIMH,
MOJIOKUTEIIBHBIMU U OTPULIATEIbHBIMH YHCJIAMH.

BpruncnsaTe 3Ha4YEHUS YUCIIOBBIX BBIPAKEHUM, BBIIOIHATH NPUKUAKY U OLEHKY
pe3yJibTaTa BBIYMCICHUM, BBIMOJHATH MPEOOpPa30BaHUSI YHUCIIOBBIX BBIPpAKEHUW Ha
OCHOBE CBOWCTB apu(hMETHUECKUX JEHCTBUH.

COOTHOCUTH TOYKY Ha KOOPJAWHATHOU MPSMOU C COOTBETCTBYIOIIUM €M YHCIOM U
M300pakaTh yuciaa TOYKAMU Ha KOOPJIMHATHOMN MPSIMOiA, HAXOIUTh MOAYJIb YHCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIbHOM CHCTEME KOOPAMHAT C KOOPAMHATAMHU ITOU
TOYKH.

OKpyTJIATh IIENIbIE YUCiIa U JIECITHUYHBIE TPOOH, HAXOAUTh MPHUOIUKEHUS YUCE.
YucuaoBbie 1 OyKBEHHbIE BbIPAKEHUSA

[TonumaTe W ymoTpeOJIATH TEPMHUHBI, CBSI3aHHBIC C 3aMKCBI0 CTEIIEHHW YHCIIA,
HAaXOJWTh KBaJApaT W KyO 4YMCIA, BBIYUCIATH 3HAYCHUS YKCJIOBBIX BBIPAKCHUH,
COJIEpIKaIllMX CTETICHHU.

ITonb3oBaThCs MpU3HAKaMU JIEIUMOCTH, PacKiaJblBaTh HATypajbHbIC 4YMCIIa Ha
MPOCThIC MHOXKHUTEIH.

ITonp30BaThCA MacITaboOM, COCTABJISATH IIPOIIOPIIUU U OTHOIICHUSI.

Ucnonb3oBath OykBbI Jjisi 0003HAUYEHUS YHWCENI MPU 3aMUCH MaTEeMATHYECKUX
BBIPOKEHUM, COCTaBIATh OYKBEHHBIC BBIPOKECHHS W (POPMYJIbI, HAXOJUTh 3HAYCHUS
OYKBEHHBIX BBIPQXKEHUM, OCYIIECTBIISISI HEOOXOIMMBIE MOJCTAHOBKHU U MPEe0Opa3OBaHMUS.

HaxoanTh HEM3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pemenue TekCTOBBIX 32124

Pemrats MHOTOIIIArOBBIE TEKCTOBBIE 3a7a4M apU(PMETHUUECKUM CITIOCOOOM.

Pemarb 3amaun, CBsI3aHHBIE C OTHOILEHHEM, MPOMOPLUUOHAIBLHOCTHIO BEJIMYMH,
MPOIIEHTaMH, PEIlaTh TPU OCHOBHBIC 3a/1a4H HA APOOH U TIPOIICHTHI.

Pematsb 3amaun, copepkaiine 3aBUCUMOCTH, CBSA3BIBAIOIINE BEIUUYUHBI: CKOPOCTH,
BpeMs, pacCTOSHUE, II€HA, KOJUYECTBO, CTOMMOCTBH, IMPOU3BOJUTEIHHOCTH, BpEMH,
o0bemMa paboOThl, HCHOJB3YS apUPMETHUECKUE JIeUCTBUS, OICHKY, NPUKUIKY,
M0JIb30BaThCS €AMHULIAMU U3MEPEHHS COOTBETCTBYIOLIUX BETUYHH.
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CocrapinsaTh OyKBEHHBIE BHIPAXKEHHUSI 110 YCIOBHIO 3aJaUH.

W3Bnekate wH(OpMaIMIO, TPEACTABICHHYI0O B Ta0nWIax, Ha JIMHEWHOMH,
CTOJIOYATON WJIM KPYTrOBOM JMarpamMmax, HHTEPIPETUPOBATh MPEJCTaBICHHBIC JaHHBIE,
WCIMOJIb30BaTh JAHHBIC IPU PELICHUH 33/1a4.

[IpencrapisaTe uMHOOpPMALMIO C TOMOIIBIO TaOJUIl, JUHEHHOW U CTOJOYATOMN
nuarpamMm. Harasignasi reomerpust

[IpuBoauTh mnpuMepsl OOBEKTOB OKPYKAIOWIETO MHUPA, HUMEKMUX (opMy
U3YYECHHBIX T€OMETPUUYECKUX MJIOCKUX M MPOCTPAHCTBEHHBIX (UTYD, TPUMEPHI PaBHBIX
U CUMMETPUYHBIX (Uryp.

N300paxxarh ¢ MOMOIIBIO LIUPKYJIS, JIMHEUKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOM U
KJIeT4yaTo OyMare M3y4YeHHBbIE IUIOCKHE T'€OMETpUYEeCKHue (PUIrypbl M KOH(UTypalnH,
CUMMETPUYHbIE QUTYPBI.

[Tonb30BaTbCd T€OMETPUUYECKUMH MOHSATHUSMU: PABEHCTBO (QUIYp, CUMMETpHS,
UCIIOb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C CUMMETPHUEH: OCb CUMMETPUHU, LEHTP
CUMMETPHH.

HaxoguTe BenWYMHBI YIJIOB M3MEPEHUEM C IOMOIIBID TPAHCIOPTHPA, CTPOUTH
yIJIBl 3aJIaHHOM BEJIMYMHBI, MOJIB30BATHCS NPHU PEIICHWM 3a1ad IPagyCHOM Mepou
YIJIOB, PacIiO3HaBaTh HA YEPTEXKAX OCTPBIN, MPSIMOM, PA3BEPHYTHIN U TYIIOW YTJIbI.

Bpuncnares  InuHY  JIOMaHOW, IIEPUMETP MHOTOYIOJIBHMKA, —ITOJIb30BATHCS
€AUHULAMU HU3MEPEHHUs UIMHBI, BBIPaXKaTb OJHU EOUHHULIBI U3MEPEHUS [UIMHBI 4epes
JpyTHe.

Haxoauth, HMCHONb3ys 4EpTEKHBIE HHCTPYMEHTBI, PACCTOSHHUSA: MEXKIY IBYMs
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH HAa KBaIpPaTHOMN CETKE.

Boruncnsate miomanas GUryp, COCTaBJICHHbIX M3 MPSIMOYTOJIBHUKOB, UCIIOJIb30BaTh
pa3OueHue Ha TOPSIMOYIOJbHUKH, Ha paBHble (QUIYpbl, JIOCTpaWBaHUE [0
IIPAMOYTOJIbHUKA, TOJIb30BAaThCSl OCHOBHBIMM EIMHHUIIAMU M3MEPEHUSA IUIOLIAH,
BBIPAXKaTh OJHU €AUHULIBI U3MEPEHUS ILIOIIAAN Yepe3 APyTHE.

Pacrio3HaBaTh Ha MOJENSIX W H300paXKEHUSIX MUPAMHIy, KOHYC, IMJIUHJP,
UCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, FPpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakath Ha KIeT4aTol OyMare mpsMOyTOJIbHBIN Mapalyie/IeTUIIe].

Boruucnsate 00beM OPSIMOYTOJIBHOTO Tapajlienenunena, Ky0a, I0Jb30BaThCs
OCHOBHBIMU E€IMHUIIAMU U3MEPEHUS 00bEMa;

Pemlare HeciokHbBIE 3aaud Ha HAXOXKIEHUE TE€OMETPUYECKMX BEJIMYMH B

MMPAKTHYCCKUX CUTYyaAlIUAX.
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TEMATHYECKOE IINTAHUPOBAHMUE

5 KVIACC
HaumenoBanue
KomnyectBo OcHOBHOE
paszzaena OcHOBHBIE BUJIBI ICATEITHHOCTH 00YYarOIIUXCS
4aCOB COJICp)KAHHE
(Temsbl) Kypca
Hatypanbabie 43 JlecsiTuuHasi cucTema cuuciieHus. | YMTaTh, 3aNMCbIBATH, CPABHUBATH HATYPAJIbHBIC YKCTIa; MPeAIaraTb u

yncia. JlencTBus
C HaTypaJIbHBIMU
qHCIIaMU

Psn HaTypaJIbHBIX YHCEIL.

Harypanbnslii psg.

Yucino 0.

Harypanbnble yncina Ha
KOOPJMHATHOW MPSIMOM.
CpaBHeHue, OKpyTJIEHHE
HaTypaJbHbIX YUCEIL.
Apudmerrueckue 1eHCTBUS C
HaTypaJbHBIMU YHCIAMHU.
CaoiicTBa HYJIS P CIOKEHUH
Y YMHOKEHHH, CBOWCTBA
€IMHULIBI TP YMHOKEHUU.

o0cy:k1aTh coco0bl yropsitounBanus yncelsl. M306paxaTh KOOPIUHATHYIO
psSMYI0, 0TMeYaTh YKCIa TOYKAMU Ha KOOPAMHATHOM NPSMOH, HAXOAUTH
KOOPIMHATHI TOYKH.

HccnenoBarh cBoiicTBa HaTypanbHOTO psina, uncen O u 1 mpu crnoxeHuu u
YMHOKEHHUH.

Hcnoab30BaTh NPaBUIIO OKPYTIICHUS HATYPAIBHBIX YHcel. BbINOJIHATH
apudmMeTnyecKHe el CTBUA C HATYpAIbHBIMU YHCIIaMH, BBIYUCAATH 3HAUCHUS
YHCIIOBBIX BBIPQXKEHUH CO CKOOKaMU U 6€3 CKOOOK.

3anucpIBaTh IPOU3BEACHNE B BUJIE CTETIEHHU, YMTATh CTEIICHHU, MCIO0Ib30BaATh
TePMHUHOJIOTHIO (OCHOBaHHE, IOKA3aTelh), BHIYMCIATD 3HAYEHH s CTETICHEH.
BbInoHATH NPUKUAKY M OLEHKY 3HAUE€HUH YHCIOBBIX BBIPAKEHHH, MPelaraTh
U IPUMEHSATH NPUEMbI IPOBEPKH BHIYHCICHHH.

Hcnoab30BaTh NpH  BBIYHCJICHHAX [IEPEMECTUTENBHOE U COYETaTeIbHOE
CBOMCTBA CJIOXEHUS M YMHOXKEHHUS, PACIPEAEIUTEIIBHOE CBOWCTBO YMHOKEHUS,
(¢popmynupoBars

[lepemecTurenbHoE 1
coueTaTelIbHOE CBOMCTBA
CJIOKEHUS U YMHOXKCHHS,
pacipenenuTeIbHOEe CBOHCTBO

U MPUMEHSTH MPaBUJIA TPEOOPA30BAHUS YUCIOBBIX BHIPAKEHHUI Ha OCHOBE
CBOMCTB apudmernueckux neicTeuil. UcciaenoBaTh YUCIOBbIC 3aKOHOMEPHOCTH,
BbIJIBUTaTh ¥ 000CHOBBIBATH THIOTE3bI, GOPMYJIMPOBATH 0000IEHUST U
BBIBO/IbI 110 pe3yJIbTaTaM MPOBEIEHHOIO Uccaen0BaHNs. POpMyJIMpPOBATH




yMHOXeHUs. Jlenurenu u
KpaTHBIE YKCJIIA, PA3JIOKEHHUE
Yypciia Ha MHOXKHUTEIH. [leaenne
¢ octaTkoMm. [Ipoctbie u
coctaBHble uncia. [Ipusnaku
JenuMocTH Ha 2, 5, 10, 3, 9.
CreneHp C HaTypalbHBIM
rmokazarenem. YuciaoBeie
BBIPAXKEHUS; TOPSAIOK
nercTBuiil. Permenne TeKCTOBBIX
3a/1a4y Ha BCe apuU(METUUECKHE
JICUCTBHUS, HA JBMKCHHEC U
MOKYTIKU

onpeaeJieHUs JICTUTENS U KPAaTHOTO, HA3bIBATh JICIUTEIIN U KPATHBIC YHUCIIA;

pacno3HaBaTh [IPOCTHIC U COCTaBHBIE YKCa; (POPMYJIHMPOBATH U MPUMEHATH

NMPU3HAKHM JCITUMOCTH Ha 2, 3,5, 9, 10; mnpuMeHATH aJrOPUTM Pa3I0KEHUS

YHUCJIa HAa MMPOCThIE MHOKUTEIHN; HAXOAUTh OCTATKHU OT JICJICHUS U HEMOJIHOE

YaCTHOE.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BBICKA3bIBAHUS O HATYPAJIbHBIX YHCIIAX,

NPUBOAUTH IPUMePbI U KOHTPIIPUMEPHL, CTPOUTH BHICKA3BIBAHMUS U

OTPHUILIAHMS BBICKA3bIBAHUN O CBOMCTBAaX HaTypaibHbIX yncen. KoHcrpyupoBatb

MaTeMaTH4YecKHe NMpPeIJI0oKeHUsI C IIOMOIIBIO CBSI30K «U», KU, «ECIIH. . .,

TO...». PemaTh TeKCTOBbIE 3a/1a4 apu(METHIECKIM CIIOCOOOM, HCIOJIL30BATH

3aBHCHMMOCTH MEXy BETUYMHAMU (CKOPOCTb, BPEMsI, paCCTOSIHUE; 1IeHa,

KOJIMYECTBO, CTOUMOCTb U JIp.): AHAJU3UPOBATH U OCMBICJIMBATH TEKCT 33]]a4H,

nepedopmMyJMpoBaTh yCIOBUE, H3BJIEKATh HEOOXOIUMBIC IaHHBIE,

YCTAHABJIMBATH 3aBUCUMOCTH MEX]1y BEIMYNHAMHU, CTPOUTH JIOTUYECKYIO

LIETIOYKY PACCYkKACHUI.

MoaenupoBaTh X0 pelIeHUs 3a/1a4H C TTIOMOIIbIO PHUCYHKA, CXEMbl, TAOIHUIIBI.
IIpuBoauTH, pa3dMpaTh, ONEHUBATDH PA3IMUHBIE PEUICHUS, 3AMCH PELIEHUN
TEKCTOBBIX 3a]1a4.

Kputuyeckn oumeHUBATH TOJYUYEHHBIH pPE3yIbTaT, OCYHIECTBJIATH
CaMOKOHTPOJIb, TIPOBEPSISI OTBET HA COOTBETCTBUE YCIIOBUIO, HAXOAUThH
OIITHOKH.

Pemathb 3a1a4uu ¢ momotsko nepedopa BceX BOZMOKHBIX BAPHAHTOB.

3HAKOMHTBCS ¢ MCTOPHUEH pa3BUTHA apU(DMETHKU




Harnsnas 12 Touka, npsiMasi, OTPE30K, JIy4. Pacno3HaBaTh Ha uepTekax, pUCyHKax, OMUCHIBATD, UCII0JIb3Ysl TEPMUHOJIOTHIO, U
ICOMETPHA. Jlomanast. N1300pakaTh C IOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K,
JInnuy Ha M3sMepenue JUTMHBI OTpe3Ka, JIy4, YIOJI, IOMaHY0, OKPY>KHOCTb.
TIOCKOCTH METPHHUCCKUC CTMHHLIBL Pacno3HaBaTh, IPHBOJAMTHL NPHMEPbI 00BEKTOB PEalbHOIO MUPA, UMEIOIINX
MSMCPCHHA JUTHHBL. (bopmy u3yueHHBIX (QUTYp, OLIEHUBATH UX JTMHEWHBIE pa3MEpBHI.
OKpyY’>KHOCTb U KPYT. .
[paxTueckas pabora Hcnonb3oBaTh JTUHENHKY U TPAHCIIOPTUP KAK HHCTPYMEHTHI JJIsl IOCTPOCHUS U
«TlocTpoeHne y3opa u3 U3MEpEHUs: U3MEPATD JUIMHY OTpe3Ka, BEJIUUNHY YIJIa; CTPOUTH OTPE30K
OKpy’KHOCTeil». Yrou. [Ipsmoii, | 33/MQHHOH JUIMHBI, YTOJI, 331aHHOH BEMIUHBI; OTKIA/ILIBATH [TUPKYIIEM PaBHbIC
OCTpBIi, TYNIOH M pa3BepHYTBIi | OTPE3KH, CTPOMTH OKPYKHOCTb 3a[aHHOTO pannyca. M3o0paxkarsh KoHburypauuu
yribsl. MI3mMepenue yrios. reOMETPUUECKUX (QUTYDP U3 OTPE3KOB, OKPYKHOCTEH, MX YacTeld Ha HETMHOBAaHHOU
[pakTnyeckas pabora U KJIeT4aToi Oymare; nmpeasiarath, ONUCHIBATH U 00CY:KIaTh CIOCOOBI,
«llocTpoenue yriosy» AJTOPUTMBI [IOCTPOEHUS.
Pacno3naBath M M300paxarh Ha HEIMHOBAHHOM M KJeT4aToW Oymare mpsMoH,
OCTpBIH, TYIIOH, Pa3BEPHYTHIN yTIIbl; CPABHUBATH YTJIbI.
BbIYHCASITH AJTUHBI OTPE3KOB, JIOMAHBIX.
ITonuMaTh ¥ MCNO/IB30BATH NIPH PeLICHUH 32124 3aBUCHMOCTH MEKIY
€AMHHUILIAMU METPUYECKONU CUCTEMBI MEP; 3HAKOMHTBLCSI C HEMETPUUYECKUMU
cHCTEMaMM Mep; BbIPAkKaTh JUIMHY B Pa3INYHBIX €IUHUIIAX U3MEPEHHUSL.
HccaenoBarh (purypsl 1 KOHGUTYypaluu, UCIOIb3YsI HUPPOBBIE pECypChl
OOBIKHOBEHHBIE 48 Hpo06sb. [IpaBunbHbIE U MoaenupoBaTthb B rpadudeckoii, mpeaMeTHO! (hopMe, C MOMOIIBI0
Apodu HETIPaBUJIbHBIE APOOH. KOMITbIOTEpA MTOHATHS U CBOWCTBA, CBSI3aHHbBIE ¢ OOBIKHOBEHHOM APOOBIO.

OcHOBHOE CBOWCTBO JIpo0H.
CpaBuenue apooeit. CioxeHue
Y BBIYUTAaHUE OOBIKHOBEHHBIX
npo0eit. CmemnanHas 1po0b.
YMHOXKEHUE U JefieHHe
OOBIKHOBEHHBIX JIPOOEii;
B3aMMHOOOpATHBIE IPOOH.
Pemenue TeKCTOBBIX 3a4a4,

YuraTh W 3anMChIBaTh, CPAaBHUBATh OOBIKHOBEHHBIC IPOOH, MpeNararhb,
000CHOBBIBATH U 00CY:KIATh CNIOCOOBI YIOPSAIOUYNBAHUS ApOOEH.

M300pakaTh 0OBIKHOBEHHBIE IPOOH TOUYKaMU Ha KOOPAWHATHOM MPSIMOIA;
UCNOJIb30BATh KOOPIUHATHYIO MPSIMYIO JJIsl CpaBHEHHUs ApoOeii.
®opMyIHPOBATH, 32AMMCHIBATH ¢ IOMOIILIO 0YKB OCHOBHOE CBOWMCTBO
OOBIKHOBEHHOH Ipo0OHU; HCMO0JIb30BATh OCHOBHOE CBOMCTBO IPpOOHU /IJIsl COKpAIICHUS
npoOeit 1 mpuBeeHNs ApoOU K HOBOMY 3HAMEHATEITIO.




coziepkammx 1poou. OCHOBHbBIE
3agaun Ha Apoou. [Ipumenenue
OyKB IS 3aIIHCH
MaTeMaTU4YeCKUX BBIPAKECHUH U
IIPEIIOKEHU N

IIpeacraBasATh cMelIaHHYIO ApOoOb B BUJE HEPABUIBLHONW U BBIJIEISTH LIETYIO
YacTh YUCIIA U3 HENPABWIBHOM ApoOu. BeINOIHATH apudMeTHUYecKue 1eHCTBUA C
OOBIKHOBEHHBIMH JPOOSIMHU; NPUMEHATH CBOIiCTBA apu(MeTHUeCKuX NeHCTBUH JUIs
palMOHAIN3aluU BEIYUCIICHUN.

BbINOJHAT, NPHUKHAKY M OLEHKY pe3ylbTaTa BBIYUCICHHUN; NpenIaratb M
NPUMEHATh MNpPHEMbI NpPOBepKH BbluucicHui. IIpoBoauTs MHMCCaen0BaHUS
CBOWCTB Apo0el, Onupasch Ha YUCIOBBIE SKCIIEPUMEHTHI (B TOM YHCIIE C OMOILBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBaHUS O APOOSX, IPUBOJMUTH
NPUMepPbI U KOHTPIPUMEPHI, CTPOUTH BbICKA3bIBAHUA U OTPULIAHUS
BBICKA3bIBaHUU.

PemaTh TekcTOBBIE 3a71a41, COJIEpIKaINe IpOOHBIE JaHHbBIE, U 33a]1a4M Ha
HAaxO0KJIEHHUE YaCTH LIEJIOT0 U LIEJIOTO 110 €ro YacTH; BbIABJIATHL HX CX0ACTBA H
pasianumus.

MopaenupoBaTh X0/ pEIICHUS 3a/1a4K ¢ TOMOIIbIO PUCYHKA, CXEMBbI, TAOJIHUIIBI.
IIpuBoauTh, pazéupath, OLEHUBATH PA3IUYHbIC PELLIECHUS, 3alIUCU PEIICHUN
TEKCTOBBIX 3a]1a4.

KpI/ITI/I‘IeCKI/I OIICHUBATDb HOHy‘iCHHLIfI pe3yiibTaT, OCYIMCCTBIATD
CaMOKOHTPOJIb, IPOBEPAA OTBET HAa COOTBECTCTBHUEC YCIOBHIO, HAXOAUTH

omMOKU. 3HAKOMHUTBCS ¢ MCTOPUE pa3BUTHS apu(PMETUKN

Harnsanas
TEOMETPUS.
MHOTrOyroJlbHUKH
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MHOTOYTOJIEHUKH.
YeThIpeXyroabHUK,
[MPAMOYT'OJIbHUK, KBaJgpar.
[IpakTuueckas padora
«IToctpoenue
MPSIMOYTOJIbHUKA C

OnuchiBaTh, HCIOJIL3YSl TEPMUHOJIOTHIO, H300PAkKATH C TOMOIIBIO
YEePTEKHBIX HHCTPYMEHTOB U OT PyKH, MOJICIUPOBATh U3 OyMaru
MHOTOYTOJIbHUKH.
IIpuBoauTH NpUMepPbI 00BEKTOB PEATHHOIO MUPA, UMEIOIUX (HopMy
MHOT'OYT'OJIbHUKA, IPSMOYTOJIbHUKA, KBAJpaTa, TPEyTrOJIbHUKA, OLEHHBATh UX




3a/laHHbIMM CTOPOHAMHU Ha

HEJIMHOBAHHOW Oymarey.
Tpeyronpuuk. [Imomane u
[IEPUMETP NPSIMOYTOJbHUKA U
MHOT'OYTOJIbHUKOB,
COCTABJICHHBIX U3
MPSIMOYTOJIbHUKOB, €IMHUIIbI
n3Mepenus mwiomanu. [lepumerp
MHOTOYTOJIbHUKA

JINHEIHBIE pa3Mephl. BBIUMCIATH: IEPUMETP TPEYTOJIbHUKA, TPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; MUIOLIAJb NPAMOYTOJIbHUKA, KBaapaTa. U300paxkaTh
OCTPOYTOJIbHBIE, MPSIMOYTOJIbHBIE U TYIIOYTOJbHbBIE TPEYTOJbHUKH.
CTpouTh Ha HEIMHOBAHHOMW U KJIETYATON Oymare KBaJpar W MpSMOYTOJILHUK C
3aJJaHHBIMU JIJIMHAMU CTOPOH.
HccaenoBarh cBOiicTBa NPAMOYTOJIbHUKA, KBAPATA IIyTEM IKCIIEPUMEHTA,
HAOJIIOICHU S, I3MEPCHHUSI, MOJICITMPOBAHUS; CDABHUBATH CBOMCTBA KBapara U
npsAMoyroyibHuKa. KoHCTpynpoBaTh MaTeMaTH4YeCcKHe MPeIJI0KeHUs C
TTOMOIIIBIO CBSI30K «HEKOTOPBINY, «JT10001». Pacno3zHaBaTh HCTUHHBIC U JIOKHBIC
BBICKA3bIBaHUSI O MHOTOYTOJbHUKAX, IPUBOJAUTH IMPUMEPbl U KOHTPIIPUMEPHI.
HccaenoBarb 3aBUCUMOCTD TUIOIIAIA KBAAPATA OT JJIMHBI €r0 CTOPOHBI.
Hcnonb30BaTh CBOMCTBA KBaIPAaTHOW CETKHU AJI MOCTPOEHUs (GUTyp; pa3duBaTh
MPSIMOYTOJIBHUK Ha KBAJIpaThl, TPEYTOJbHUKH; COCTABJATH (PUTYPHI U3 KBAJPATOB U
MPSIMOYTOJIBHUKOB M HAXOJUTh UX TUIOMIA b, pa30uBaTh GUTYPHI HA
MPSAMOYTOJIbHUKYU Y KBaJApaThl U HAXOJIUTh X IUIOMIAb.

BripaxaTts BeIMUMHY IUIOIIAAU B PA3JIMYHBIX €AUHULIAX U3MEPEHUS

METPUUYECKON CUCTEMBI MEP, HOHUMATH M HCIOJIB30BATH 3aBUCUMOCTH

MEXIY METPUUYECKUMU €IMHUIIAMU U3MEPEHUS TIOAIN. 3HAKOMHUTHCH ¢

NnpuMepaMu NPpUMeHEeHMs TJIONaA ¥ EPUMETPA B MPAKTUYECKUX

CUTYyaIusIX.

Pemate 3agaum U3 peasibHON XKU3HHU, PeJIaratb M 00CyKIaTh pa3InyHbIe
CIOCOo0bI pelIeHus 3a/1a4

JecsTnunbie
npodu
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JecsituuHas 3anuch 1pooeii.
CpaBHEHHE TECATUYHBIX
npobeit. JleiicTBus ¢
JECATUYHBIMH JPOOSIMHU.
OxpyrieHue AeCITUIHbBIX
npobeit.

IIpencraBiasiTth JAECATUYHYIO JpoOb B BHUIE OOBIKHOBEHHOW, YHTATH H
3alMUCBIBATh, CPAaBHUBATDH JCCATUYHEBIC )Ip06I/I, npeajiararb, 000CHOBBIBATH H
00Ccy:KIaTh CNOCOOBI YIIOPSTOUYNBAHUS AECATUYHBIX IPOOEH.

N300paxkarh AeCITUYHBIC IPOOH TOYKAMU HA KOOPIWHATHOMN MPSMON.

BoisIBASITH CXOACTBA M Pa3jMuMsi TPaBWI apuUPMETHUCCKUX JCHUCTBUH C




Pemenune TeKCTOBBIX 3a/7a4,
conepxammx apoou. OCHOBHBIE
3a/1auy Ha JApoou

HATYPaJIbHBIMU YUCIIAMHU U JIECATUIHBIMH IPOOSMU, OOBICHATH UX.
BoinoHaTs  apudmerudeckue  ICHCTBUS C  JIGCATHYHBIMU  JPOOSMU;
BBINIOJIHATH NPUKUIKY U OLEHKY PE3yJIbTaTa BHIYUCICHUH.

IIpuMeHsATH CBOMCTBA apu(PMETHUYCCKUX NCUCTBUH IS pallMOHAIM3AINH
BBIYMCIICHUI.

I[IpuMeHSITH NPAaBUJI0 OKPYIJIEHHS JIECATUUHBIX qpobeil. [IpoBoauTh
HCCJIeIOBAHMS CBOMCTB JACCATUYHBIX IPO0OCii, ONMUPasICh HA YUCIIOBBIC
HKCIIEPUMEHTHI (B TOM YHCIIE C TOMOIIbIO KOMITbIOTEPA), BHIIBUIATH
TUNOTE3bl Y MPUBOJUTH UX OOOCHOBAHUSI.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBaHUSL O APOOSX, MPUBOAUTH
NMpUMepPbI U KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPULIAHUS
BbICKa3bIBaHUH. PemiaTh TeKCTOBBIC 3aa4Uu, coAepxKalirue ApoOHbIe JaHHbIE, U Ha
HAaxXO0’KJIEHME YaCTH LIeJIOr0 U LEJOr0 MO €ro YacTH; BIABJATH HX CXOACTBA U
pa3jnyus.

MoaeanpoBaTh X0/ pEIICHUS 33141 C TIOMOIIBI0 PUCYHKA, CXEMBI, TAOJTHUIIBI.
IIpuBoauTH, pa30upaTh, OLEHUBATH PA3JIUYHBIE PEIICHUS, 3aIIUCH PELLIEHUI
TEKCTOBBIX 3aj1au.

OnepupoBaTh APOOHBIMHU YUCITAMH B PEATHHBIX KU3HEHHBIX CUTYAIIHIX.

Kputnyecku oneHuBaTh I0JYyYEHHBIN PE3YyJIbTaT, OCYILIECTBIISITH CAMOKOHTPOIb,
IIPOBEPSISl OTBET HA COOTBETCTBHE YCIOBUIO, HAXOAUTH OINOKH. 3HAKOMHUTBHCH €
ucTopueii pa3BUTHS apUPMETUKU




Harnsanas Mpuororpanauku. M3o0paxenne | Pacnmo3naBaTh Ha yepTe:kax, pUCYHKaX, B OKPYKaloleM MUPe MPSIMOYTOJIbHBIH
reomerpus. Tena MHOTOTpaHHUKOB. Monenu napajieNienunesi, Kyo, MHOrOTpaHHUKH, ONIMCHIBATh, HCI0/Ib3Yysl TEPMUHOJIOTHIO,
1 GUTYpBI MPOCTPAHCTBCHHBIX TEJI. OLIEHMBATD JINHECITHBIE pa3MEpPBI.
B [IPOCTPAHCTBE TIpsAmoyronbHbIA IIpuBOANTH NpUMeEPBI 0OBEKTOB PEATBHOIO MUPA, UMEIOIIUX (hopMy
napajiienenures, Kyo. MHOTOIpaHHMKA, IPAMOYTOJILHOTO Hapajlleenurnena, Kyoa.
Paspepricn ky6a n H306paxkaTh Ky6 Ha KieTyatoii 6ymare. MccenoBaTh cBoiicTBa Ky0a,
napaJuieenumesa.
IPSMOYTOJIBHOTO apaliesienuie[a, MHOTOrpaHHUKOB, UCIIOJIb3Ysl MOJIEIH.
[IpakTnueckas pabora
Pacno3naBaTh U H300paxaTh pa3BepTKU Ky0Oa U mapasuienenunesna.
«Pa3BepTka kyba». O0beM Kyba,
NPAMOYTOJIBLHOTO MopaeaupoBaTth Ky0 1 napaiesnenunes U3 Oymaru 1 npouux MaTepHasos,
napasiesenumesa 00BSACHATH CNOCO0 MOJICITUPOBAHMUSL.
HaxoauTh n3MepeHus, BBIYHCIATH TUIOIMAAb TOBEPXHOCTH; 00hEM Ky0a,
NPSMOYTOJIBHOTO MapajlIesIeuIe1a; HCCae10BaTh 3aBUCUMOCTh 00beMa Ky0a oT
JUTMHBI €70 peOpa, BBIABUTaTh U 000CHOBBIBATH runore3y. Hadawoaars u
NPOBOANTH AHAJIOTMM MEX/1y MOHATUSAMHU IJIOLIAIN U 00beMa, IepuMeTpa 1
TUTOIIA TOBEPXHOCTH. Pacno3HaBaTh HCTHHHBIC U JIOXKHBIE BEICKA3bIBAHUS O
MHOT'OI'paHHHUKAaX, IPUBOANUTH NPUMePbI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHMSA U OTPUIIAHNS BBICKa3bIBaHHH. PemiaTh 3a1a4um u3 peaqbHON )KU3HU
[ToBTOpEeHue " 10 [ToBTOpEeHue OCHOBHBIX | BBIMMCJASITH 3HAYEHUS BBIPAKEHUH, COAEpKAIMX HATypajbHbIE YHCIIA,
0000111eHne MOHATUI U METO/IOB Kypca OOBIKHOBEHHBIE H JICCATUYHBIEC IPOOH, BHITIOIHITH IPeoOpa3oBaHuUs YUCel.

5 knacca, 000011IeHIE 3HAHUI

Boioupars cnoco0d cpaBHEHHS UWCEN, BBIYUCICHUN, MNPUMEHSTH
cBoiicTBa  apuMeTHyYeCKUX  JCUCTBHIA UL palMoOHAIU3aIuA
BBIYMCJICHUI.

OcyuecTBJISTh CAMOKOHTPOJIb BBINOJIHSAEMbIX IEUCTBUIM U CaMOIIPOBEPKY
pe3yibTaTa BeIUMCICHUN. PemiaTh 3a1a4u U3 peanbHOM )KU3HU, IPUMEHATh

MaTeMaTUI€CKUuEe SHAHUSA U1 pCINCHUA 3a1a4 U3 IPYTUX y‘-Ie6HLIX npeaAMETOB.

BbIOHPATH PALMOHAJBHBIH CIIOCO0

Pemars 3ama4yu pasHbIMH CIOCO0aAMH, CPABHUBATH CIOCOOBI PEIICHUS 3a7a4H,




6 KJIACC

HanmenoBanue
KonuuectBo OcHoBHOE
paszaena OcHOBHBIE BHJIBI ACATEIHHOCTH 00YYaIOLTHXCS
4acoB cofiepKaHue
(TeMsl) Kypca
HartypanbHble yncia 30 Apudmerndeckue neiicTBusl ¢ | BbINOJHATH apuMeTHUecKHe JelCTBUA C MHOTO3HAYHBIMU HAaTYPaTbHBIMU

MHOT'O3HAYHBIMH
HATYpaJIbHBIMU YHCIAMH.
YuciioBbie BBIPAKCHHUSI,
MOPSZIOK ICUCTBUH,
HCIIOJIb30BAaHKME CKOOOK.
OxpyrieHue HaTypabHbIX
yucen. Jlenurenn u KpaTHbIe
YyciIa; HanOOJIBIINKA 00N
JICTUTENIb U HauMEHBIIIee
oOmiee kpatHoe. [lenuMocThb
CYMMBI W IPOU3BEICHHSI.
JleneHue ¢ OCTaTKOM.
Pemnrenune TeKCcTOBEBIX 3a1a4

YHCIaMH, HAXOAUTh 3HAYEeHMs YUCIIOBBIX BEIPAXKECHUH CO CKOOKaMu u 6€3
CKOOOK; BBIYMCJIATH 3HAYEHUS BHIPAKEHUI, COIepKalUX CTEIIEHH.
BBINOTHATL NPUKUAKY M OLEHKY 3HAYECHHI YUCIIOBBIX BBIPAKECHUH,
NPUMEHATH NPHeMbI IPOBEPKH pe3yibTara. Mcnmoab3oBaTs npu
BbIYMCJICHUAX [IEPEMECTUTEIIBHOE U COYETATEIIbHOE CBOMCTBA CIOKEHHUS U
YMHOKEHMS, PaCIPEACIIUTEIBHOE CBOMCTBO YMHOKEHHNS OTHOCUTEIIBHO
CJIO’KEHUs, CBOMCTBA apudMeTrueckux aAercTeuil. MceienoBaTh 4nucioBble
3aKOHOMEPHOCTH, TPOBOJUTH YNCIIOBBIE SKCIIEPUMEHTHI, BBIABUIATH H
000CHOBBIBATH I'MIIOTE3bI.

®opmMyIHMpOBATH ONpeAeJIeHHsl JISIUTENs U KPaTHOTo, HanOOJIbIIEro 00IIero
JIeTUTENs] 1 HauMEHBLIEro O0IIero KpaTHOro, MPOCTOr0 U COCTABHOTO YHCEN;
WCIIOJIB30BaTh ATH MOHATHS IIPU PELICHUH 3a]1a4.

IIpuMeHsATH AATOPUTMBI BBIYUCICHHUS HaWOOJBLIET0 OOLIero JenuTens |
HauMEHBIIET0 OOIIEr0 KPaTHOrO JIBYX YMCEJ, aTOPUTM Pa3joKEHHUs 4Yuclia Ha
MIPOCTBIE MHOKHUTEIH.

HccnenoBathb ycinoBus AeIuMOCTH Ha 4 u .

HccnenoBartp, 00cyx1aTh, pOPMYJIHMPOBATE H 000CHOBBIBATH BBIBOJL O
YETHOCTH CYMMBI, [IPOU3BEICHUS:

JIBYX YETHBIX YUCEJN, IBYX HEUETHBIX YNCJIE, YETHOTO WM HEYETHOT'O YHCEN.
HccaenoBars CBOMCTBA ACIUMOCTU CYMMBI U IIPOU3BEACHUS YHUCEIL.
IIpuBoauTL MpHMEPHI YUCEN C 3aJaHHBIMM CBOMCTBAaMM, PAcCIO3HABATh
BEpPHbIe M HEBepHbIe YTBEPXKIEHHS O CBOMCTBAaX 4MCEI, ONPOBEPraThb

HCBCPHBLIC YTBCPIKACHHUA C IIOMOIILIO KOHTPIIPUMEPOB.




KoncTrpyupoBars MaTeMaTH4yecKkHe NPeNJIOKEHHS C IIOMOILBIO CBSI30K
«», «UIU», «ECIH..., TO...». PellaTh TEKCTOBBIE 3aJaud, BKIIOYAIOLIUE
HOHATHUS JAEIMMOCTH, apu(PMETHUECKUM CIIOCOOOM, HMCII0JIb30BaTh Mepedop
BCEX BO3MOYXKHBIX BapUaHTOB.

MoaeaupoBaTh X0 peIIeHHs 3a/1a41 C TIOMOIIBIO PUCYHKA, CXEMBI, TAOIHUIIHI.
IIpuBoanTsh, pazduparTh, OLEHUBATH PA3JIUYHbIC PELLIEHUS, 3aIIUCH PEIICHUN
TEKCTOBBIX 3aJ1au.

Kpnanecml OI€eHUBATDH HOJ'Iy‘{eHHHﬁ pe3yiibTaT, HaXOAUTh OH_II/I6KI/I,
OCYHICCTBJIATD CAMOKOHTPOJIb, ITIPOBEPSSA OTBET HA COOTBETCTBUC YCIIOBUIO

Harmsgaast 7 [epnenauKyIspHbIe IpsiMbie. | Pacmo3HaBaTh Ha yepTekax, PUCYHKaX CIy4ar B3aHMHOTO PACIIOIOKCHUS JBYX
reoMCTpus. HapaHHeJII)HBIe IMpsAMBIC. MPSIMBIX.
[psivbie Ha Paccrosnue Mesxty nByms N3006paxkarh ¢ NOMONILIO YePTEKHBIX HHCTPYMEHTOB Ha HETHHOBAHHOW H
TIOCKOCTH TOYKaMH, OT TOYKH 110 KJIeTYaToi Gymare JiBe epeceKaromnecs mpsiMbie, IBE MapajiebHbIC IPSMBbIE,
MPSIMOH, JULAHA MAPIIPYTa HA | cTpouTh MpsAMYI0, MEPTIEHTMKYISPHYIO IaHHOH.
KBAJIpaTHOM CCTKE IpuBOANTH MPUMEPHI TAPALIETBHOCTH | MEPIEHIUKYISIPHOCTH MPSMBIX
B IpOCTpaHcTBe. Pacno3HaBaTh B MHOTOYTOJIBHUKAX TIEPIICHUKYIIPHbIC
¥ TIApAJUIENIbHBIE CTOPOHBI.
M306paxkaTh MHOTOYIOJBHUKHA C  [apaUIeJbHBIMK,  IEPIEHIUKYISPHBIMH
CTOPOHAMH.
HaxoauThk pacCTossHUE MEXY JABYMS TOUKAMH, OT TOUKH JIO IIPSAMOIA, JUTHHY
IyTH HA KBAJPATHOM CETKE, B TOM YKCIIE UCIIONB3Ys U(POBBIE PECYPCHI
JlpoOu 32 OObIKHOBEHHAs! IPOOb, CpaBHUBATB U YNIOPSAA0YUBATH 1po0OHU, BLIOMPATH CIIOCOO CpaBHEHUS JpOOEii.

OCHOBHOE CBOWCTBO JIPO0OH,
COKpaIIeHHe Ipo0eii.
CpaBHeHue U
yIOpSI0YNBaHHE APOOEH.

HpeIlCTaB.]'IﬂTB JACCATHUYHBIC IIpO6I/I B BUJC OOBIKHOBEHHBIX ,Z[pO6CI>i )51
OOBIKHOBEHHEIE B BUIAC NCCATUYHBIX, HCITOJB30BAaTh JKBUBAJICHTHbIC
npeacraBJICHUsA IIpOGHBIX YHUCCII IPU UX CPABHCHHWH, TP BBIYUCIICHUSAX.




JlecsTnuHbIe TpOOH 1
MeTpHUYecKas cucTemMa Mep.
ApudmeTrnieckue

JIIEUCTBUS C
OOBLIKHOBEHHBIMHA H
JECATUYHBIMH IPOOSIMHU.
Otnomenue. Jlenenue B
JTAaHHOM OTHOILIEHUH.
Macmita0, mpornopius.
[TonsiTHE TIpOLICHTA.
Brruucienue nporeHra ot
BEJIMYMHBLI Y BEJIMYMHEI 10
€€ MPOLEHTY.

Pemenne TekCTOBBIX 3aj1ad,
CoZIepKalIUX ApOOH U
npoueHTsl. [TpakTrueckas
pabota «OTHOIIEHUE ATHBI
OKPY’KHOCTH K €€ TUaMETPy»

Hcnonb3oBaTh JecATUUHBIE TPOOHU MpU IPeoOpa3oBaHUU BEIUYUH B
METpUUECKOH cucTemMe Mep. BoIMoJIHATH apudMeTrnyecKue AeicTBUs C
OOBIKHOBEHHBIMU U I€CATUYHBIMU APOOSAMU. BHIYHCIAATH 3HAYCHHUS
BBIPAXEHUI, CoJIepKaliX OOBIKHOBEHHBIC U IECATUYHBIE IPOOH, BHITOIHATh
npeoOpa3zoBaHus ApooOeii, BLIOUPATH CIOC00, MPUMEHATH CBOHCTBA
apuQMeTHUUECKUX NeHCTBUHN AJIs pPallMOHAIM3AIMY BEIYUCICHHH.

CocTaBJsiTb OTHOIIEHUS U IPONOPLUUHU, HAXOAUTh OTHOIIEHUE BEJIMYUH, JI€TTUTh
BEJIMYMHY B IaHHOM OTHOLICHHH.

HaxoauTthb 3KcnepUMEHTAJIbHBIM IyTeM OTHOIICHHE JUIMHBI OKPY>KHOCTH K €€
UaMeTpy.

HNuTepnpernpoBath MacTad Kak OTHOILICHUE BEJIMYUH, HAXOAUTH MaclITad
TJIaHa, KaPThl M BEIYUCIISATH PACCTOSHUSA, UCTIONB3Ys MaclITad. O0bSICHATD, YTO
TaKoe MPOIEHT, yIOTPEOISITH 000POTHI PEYH CO CIOBOM «IIPOIICHTY.
BreipakaTh nporeHTsI B APo0sX U APOOH B MPOIEHTaX, OTHOILIIEHUE IBYX
BEJIMYMH B MTPOLICHTAX.

BbI4uCcaATH IPOIICHT OT YKCIIA M YUCJIIO TI0 €0 MPoleHTy. OKPYIrIsiTh ApooH U
MPOLIEHTHI, HAXOUTH MPUOIIKEHHUS YUCETT.

Pemats 3aqa4u Ha 4aCTH, MPOLICHTHI, TPOTIOPIIMHU, Ha HAXOXKIEHUE IpodU
(IporIeHTa) OT BEIMYMHBI M BETUYUHBI 110 €e Apodu (TIPOIIeHTY), Ipodu
(mpoueHTa), KOTOPBIA COCTABIISIET OHA BEJIMUYUHA OT JIPYTOM.

IIpuBoAMTH, pa30UpaTh, OLEHUBATDH PA3IUYHBIC PEIICHUS, 3aITMCH PEIICHUI
TEKCTOBBIX 3aj1ad.

N3Baexath uHopManuio 13 Tabaul U AUarpaMm, HHTEpIPETUPOBATh
TaOJIMYHBIE JaHHBIE, ONPEACIATh HaUOOIbIIee U HAUMEHbILIEE U3
IIPEACTABJICHHBIX JAHHBIX




Harnsannas 6 OceBast cuMmmeTpHsl. Pacno3naBaTth Ha yepTekax U U300paKEHUSX, H300PakKaTh OT pyKH, CTPOUTH C

FEOMCTPHSL. LlenTpanbHas CAMMETpPHS. IIOMOILBIO HUHCTPYMEHTOB UTypy (OTPE30K, JOMaHY0, TPEYTOJIbHUK,
Cummerpust HlocTpoeHne CHMMETPHYHBIX | OpsMOYTOIbHHK, OKPYKHOCT), CAMMETPUUHYIO JAHHOKH OTHOCHTEBHO IPSAMO,
¢uryp. [IpakTrueckas TOUKH.

pabota «OceBas

Haxoauth npumepbl CHMMETPHH B OKpYsKarolieM mupe. MoaeJmpoBaTh U3
cummetpus». CumMmeTpus B

Oymaru n8e GUTYpbl, CHAMMETPUYHBIE OTHOCUTEIIHHO MPSMOIi; KOHCTPYHPOBATh

TpOCTPaHCTBC reoMeTpryYecKue KOH(PUTyparuu, UCIoJIb3ysl CBOMCTBO CUMMETPHUH, B TOM YHUCIIE C
HOMOILBIO IIU(PPOBBIX PECYPCOB.
HccienoBath cBOICTBa M3yYeHHBIX (UTYp, CBSI3aHHBIE C CHMMETPHEH,
UCIOJb3Ys 3KCIIEPUMEHT, HAaOII0I€HUE, MOJEIMPOBAaHHE.
O00CHOBBIBATH, ONIPOBEPraTh C IOMOIIIbIO KOHTPIIPUMEPOB YTBEPKICHUS O
CUMMETpUHU Uryp
Boipaxkenus ¢ 6 [Tpumenenue OykB asst Hcnonb3oBath 0yKBBI 1)1 0003HAUEHUS YHCET, TPU 3aIIMCU MaTEMaTUYECKUX
OykBamu 3aMKUCy MaTEMaTHIECKUX YTBEPKJICHHUH, COCTABIIATh OYKBEHHBIE BHIPAXKEHUS MO YCIOBUIO 33/]auu.
BBIDKCHUH 1 HccaenoBath HECIOXKHBIE YUCIIOBBIE 3aKOHOMEPHOCTH, UCIOJIb30BaTh OYKBBI
HPEATI0KEHUI.

JUISL MIX 3aIIUCH.
ByKBEHHBIE BEIDAKEHUS U

YU CJIOBBIE ITOJACTAHOBKHU.
bykBeHHBIE paBeHCTBa,

BurumMciasaTh 4uCIOBOE 3HAYCHHUE 6YKBCHHOFO BBIPAXKCHUA ITPU 3aTaHHBIX

3HaYEHUSIX OYKB.

HAXOYXKICHHE 3anuceiBaTh GOPMYJIbI: IEPUMETPA U TUIOIIAU PSIMOYTOJIbHUKA, KBaJ[paTa;
HEM3BECTHOIO JUTMHBI OKPY>KHOCTH, IIJIOUIA/IM KPYTa; BHINOJIHATH BHIYMCIEHHS 110 3TUM
KOMITOHEHTa. POpMyIIBI dopmynaMm. CocTaBasiTh GOpMYJibl, BBIPAXKAIOIINE 3aBUCUMOCTH MEXKIY

BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSHUE; [IEHA, KOJIMYECTBO, CTOMMOCTb;
MIPOU3BOUTENHHOCTD, BPEMSI, 00BEM paOOTHI; BBHITIOJIHSITH BEIYUCICHUS 110 ITUM
dbopmynam. HaxoauTh HEU3BECTHBIN KOMITIOHEHT apU(PMETHIECKOTO ACHCTBHUSA




Harysanas 14 YeTpIpexyroabHUK, TpuMepsl | M300paxkaTh Ha HEJIMHOBAHHOW U KJIETYATON Oymare C MCIOJIb30BaHUEM
TEOMETPHS. YETBIPEXYT OJIBHUKOB. YEPTEKHBIX NHCTPYMEHTOB YETHIPEXYTOJIbHUKH € 33JaHHBIMU CBOMCTBAMH:
@urypsl Ha [TpsimOyronbHUK, KBaIpaT: C IMapajuIeIbHBIMU, IIEPIICHIUKYJIIPHBIMHU, PABHBIMU CTOPOHAMHU, NIPSMBIMU
IJIOCKOCTH CBOWCTBA CTOPOH, YIJIOB, yIiaMu U Jp., paBHOOEIPEHHBIN TPEYTOJIbHUK.
JMaroHayeH. Ipeajarats u 00CYKAATH CHOCOOBI, AITOPUTMBI IOCTPOCHUSI.
Msmepenne yrios. Buspt HcceaenoBath, MCIIOJIB3Ys SKCIIEPUMEHT, HAOJIOICHNE, MOJICIIMPOBAHHE
) M p ) it » MOJICTIHP >
TPeYrOIBHHKOB. [lepumeTp CBOJiCTBA NPSIMOYTOJIbHUKA, KBaJ[paTa, pa30UBaTh Ha TPEYTOJIbHUKY.
MHOroyrojapHuka. Ilnomans
burypst. GopMy B O00CHOBBIBATD, ONPOBEPIaTh C IIOMOIIbIO KOHTPIPUMEPOB YTBEPKIEHUS O
[epUMeTpa | ILIOMAH IIPSIMOYTOJIBHUKE, KBaIpaTe, PACIO3HABATh BEPHBIE U HEBEPHBIC YTBEP)KICHUS.
IPAMOYTOJILHUKA. N3MepsATH U CTPOUTH C IOMOLIBIO TPAHCIIOPTUPA YIJIBI, B TOM YHCIIE B
[TpubinxeHHOE U3MEPEHUE MHOT'OYT'OJIbHUKE, CPABHMBATH YIJIbI; PACIIO3HABATB OCTpPbIE, IIPSIMBIE, TYIIBIE,
IIoIaau puryp. pa3BepHyThIe yribl. Pacno3dHaBarts, H300pakaTh OCTPOYTOJIbHBIN,
[TpakTrueckas padora IPSIMOYTOJIbHBIHN, TYTIOYTOJIbHBIN, paBHOOEIPEHHBIHN, PABHOCTOPOHHUI
«ITnomane Kpyray TPEYrOJbHUKHU.
BoraucjasTs nepuMETp MHOTOYTOJIBHUKA, IIJIOMIAb MHOTOYTOJIbHUKA
pa30ueHreM Ha NPSMOYTOJbHUKH, Ha paBHbIE (PUTypBI, UCIIOIb30BATh
METPUYECKUE CAVMHULBI U3MEPEHUS NJIUHBI U IIIOLIAIN.
Hcnonb3oBaTh NpudINKEHHOE H3MEPEeHue JUIMH | IUIOLa/Iel Ha KJIETYaTon
Oymare, npuOIMKEHHOE U3MEpEHHE JITUHBI OKPYKHOCTH, TUIOLIAAN Kpyra
[TonoxurenpHbIE 40 [enbie yncna. Monynp IIpuBoAUTH MPUMeEPBI UCITOIB30BAHUS B PEATTLHON KU3HU MOJIOKUTEITBHBIX U

1 OTPHULATCIBHBIC
quciia

Yucia, TeOMEeTpuIecKas
MHTEpIpeTaLys MOAYJIS.
UucroBble MPOMEXYTKH.
ITomoxxutenpHBIE U
OTpHUIIATEIIbHBIC YHCIIA.
CpaBHeHue
MOJIOKUTENBHBIX U

OTpULATCIIbHBIX YUCCII. I/I306pa)1caTL OCJIbIC YKUCJIa, ITOJOXKUTCIIBHBIC 1
OTpULATCIIBHBIC YU CJIa TOYKaMHU Ha YHCIO0BOM HpHMOﬁ, HCIIOJIB30BaAThH
YHUCJIOBYIO IPAMYTO JJIs1 CPABHCHHA YHUCCIIL. HpI/IMeHﬂTb npaBuJjia CpaBHCHUA,
YHopaAaoYuBaThb HCJIbIC YUCIIa, HAXOAUTb MOJIYJIb YHCJIA.

®opMyIMPOBATH MPABUJ/IA BHIYUCIICHUS C [TOJIOKUTEIbHBIMU U
OTPHULATEIIBHBIMY YMCIIAMHA, HAXOAUTDH 3HAYEHH YNCIIOBBIX BBIPAKEHUM,
COZEepKAIIUX JEHUCTBUSA C MOJIO0KUTEIBHBIMU U OTPULIATEIIbHBIMYA YU CIIAMH.




OTPHULIATEIIbHBIX YHCEII.
Apudmerndeckue
IEUCTBHUA C
MMOJIOKUTEIBHBIMH U
OTPHULATEIbHBIMU YUCIIAMU.
Pemenne TeKCTOBBIX 3314

IIpuMeHSITH CBOICTBA CIIOKEHUS M YMHOXKEHUS JIJIsl peoOpa3oBaHus CyMM U
MIPOU3BEICHUI

[IpencraBnenue [TpsmoyronbpHas cucrema OOBACHATH M WIIOCTPUPOBATH MOHSTHE TIPSIMOYTOJIEHON CHCTEMBI KOOPIUHAT
JTaHHBIX KOOPJAMHAT Ha IJIOCKOCTH. Ha IJIOCKOCTH, HCIIOJIb30BaTh TEPMUHOJIOTHIO; CTPOMTh HAa KOOPIMHATHOM
KoopauHaThl TOUKH Ha TUIOCKOCTH TOYKH U (PUTYPHI 110 33/IaHHBIM KOOPIUHATAM, HAXOAMTh KOOPIMHATHI
IUIOCKOCTH, abcycca U TOYEK.
opaunara. Cronbuareie u YurtaTh cTOIOYATHIE U KPYTOBBIE IHArpaMMbl; HHTEPIPETHPOBATH JaHHEIC;
KPYTOBBIC THarpaMMBI.
PYTOBBIC IMarpa CTPOUTH CTOJIOYATHIC TUArPAMMBI.
[TpakTryeckas pabota
Hcnoab3oBaTh HHPOPMALNIO, IPECTABICHHYIO B TaOJIHUIIAX, HA AUAarpaMMax
«ITocTpoenue nuarpamm. .
JUIS peLIeHNs] TeKCTOBBIX 3a/1a4 U 33734 U3 pealbHON )KU3HU
Pemenue TekcToBBIX 3a/ay,
COJIepKAIUX JaHHBIE,
IpEe/ICTaBICHHbIE B
TabJIMLax M Ha AUarpaMMax
Harysagnas IIpsimoyronbHbIN Pacno3HaBaTthb Ha yepTexkax, pUCyHKax, ONUCHIBATH IMPAMUY, IPU3MY,
TCOMETPUS. napasuieNenunen, Kyo, MUATUHIP, KOHYC, I1ap, H300pakaTh UX OT PYKH, MOJEJTUPOBATH U3 OyMmard,
Ourypsl B [Ipu3Ma, Nupamu/a, IIJIACTUJIMHA, IPOBOJIOKH U JIp.
HPOCTPaHCTBE KOHYC, WHIMH/D, IIap 1 IpuBOAUTHL NPUMeEPHI OOBEKTOB OKPYIKAKOIIETO MHUPA, MMEIMHX (HOPMBI

chepa.

N300paxenue
IIPOCTPAHCTBEHHBIX PUTYP.
[Tpumepsl pazBepTOK
MHOT'OI'PaHHHUKOB, [IMJIMHAPA
u Konyca. [Ipaktnueckas

HA3BaHHBIX TEI.
Hcnonab30BaTh TEPMUHOJIOTHIO: BEPIITNHA, peOPO, TpaHb, OCHOBAHUE, BHICOTA,
paanyc U JuaMeTp, pa3BepTKa.

H3yuaThb, UCIIONIB3YS AKCIIEPUMEHT, HAOIIOICHHE, H3MEPEHUE, MOJICIMPOBAHKE, B
TOM YHCJIE KOMIIBIOTEPHOE, U ONMMCHIBATH CBOICTBA HA3BaHHBIX TEJl, BHIABJIATH
CXOJICTBA W PAa3JIN4MA: MEKIY MUPAMHION U MIPU3MOI; MEKIY HUIMHIPOM,




pabota «Co3ganue Mojieei
MPOCTPAHCTBEHHBIX (PUTYPY.
[TonsiTrie 06beMa; €TMHUIIBI
n3Mepenus oorema. Oobem
MPSIMOYTOJIBHOTO
napauiesienunesna, Kyoa,
dbopmyiel 00beMa

KOHYCOM H IIapOM.

Pacno3HaBaTh pa3BepTKHU Tapauielenunena, Kyba, NTpU3MbI, MHPAMUIBI,
KOHYyCa, IUJIUH/PA; KOHCTPYMPOBATH JIAHHBIE TeJla U3 Pa3BEPTOK, CO3/1aBATh UX
MO/IEJIN.

Co3gaBaTh MoOJeJM TPOCTPAHCTBEHHBIX (Quryp (U3 Oymarw, MpPOBOJIOKH,
IUIACTUIINHA U . )

H3mepsaTh Ha MOJeJISIX: UIMHBI pebep MHOTOTPAaHHUKOB, AUAMETP 11apa.
BoiBoauTh hopMyJ1y 00beMa NpSIMOYTOJILHOTO MapajuiesenuIesa.

BorunciasaTs no ¢popmyaam: o06beM NpsMOYToJIbHOTO MapalieNienuneaa, Kyoa;
MCIIOJIb30BATh €IMHUIIBI H3MEPEHUS 00beMa; BBIYUCIATh 00BEMEI TElI,

COCTaBJICHHBIX M3 Ky6OB, napamuiClICIIMIIC 0B, pemaThb 3aJ1a4M C p€aJlbHBIMU
JaHHBIMH

YACOB IIO ITPOI'PAMME

[ToBTOpenue, 06061IeHNE, 20 [loBTOpEHNE OCHOBHBIX | BBIYMCAATH 3HAUEHUS BBIPAXKEHUH, COEPIKAIUX HATypalbHbIE, LIEIbIE,
CHCTEMATH3AIINs NOHATUH M METOJOB | MOJOXKHUTEIbHBIE U OTpULIATEIbHBIE YK CIIa, OOBIKHOBEHHBIE U IECTUYHBIE
KypcoB 5 W 6 KIaccoB, | npoOu, BBIIOIHSATH IPEOOPAa30BAHUS YHCET U BBIPAKEHHIA.
obo0menne U | BpiOupaTh €NOCOD CpaBHEHUS YHUCEN, BBIYUCICHUH, MPUMEHSTH
CHCTCMATH3ALNA SHAHUM | o poiierBa apu(pMETUYECKUX JEeHCTBUI U paliOHAIU3aun
BBIYHCIICHUM.
PemaTh 3agaun u3 peaqbHON )KU3HU, IPUMEHSITh MaTeMaTHYECKHe
3HAHMS JUTS PEIICHHS 33/1a4 U3 JPYTUX MIPEIMETOB.
Pemath 3agaum  pasHbIMH  CHOCO0aMH, CPaBHUBATh, BbIOMPATH
CNOCO0BI PEIICHHS 3a1a4H.
OcyuiecTBIATH CAMOKOHTPOJIb BBIITOJIHAEMBIX JCUCTBUN U
CaMONPOBEPKY pe3yJIbTaTa BEIYUCICHHUH
170
OBUIEE KOJIMYECTBO







PABOYAS NTPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KJIIACCAX

IHHOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIsIeTCS OJHUM M3 OMIOPHBIX KYPCOB OCHOBHOT'O OOIIETO 00Opa30BaHUS:
OHa OOecneuyrBaeT MU3y4YeHHE JIPYTUX JAMCIMIUIMH, KaK €CTECTBEHHO-HAYYHOIO, TaK M
TYMaHUTAPHOTO IUKJIOB, €€ OCBOCHUE HEOOXOAUMO MJIs MPOAOKEHUS 00pa30BaHUs U
B TOBCEIHEBHOW XHW3HU. Pa3zBuTre y 0Oy4aromuxcsi Hay4YHBIX MPEJCTaBICHUN O
MIPOUCXOXKJICHUM U CYHIHOCTH alreOpandeckux aOCTpakiui, Ccrnocode OTpakKeHUus
MaTEMaTUYECKON HAyKOW SBIEHUW W TMPOILIECCOB B TPHUPOJAEC U OOIIECTBE, POJH
MaTeMaTUYECKOTr0 MOJIEIUPOBAHUS B HAYYHOM IMO3HAHUU M B MPAKTUKE CIOCOOCTBYET
(GbOpMHUPOBAHNIO HAYYHOTO MHPOBO33PEHUSI U KAU€CTB MBIILJICHUS, HEOOXOAUMBIX JIJIsI
ajanTalui B COBpeMEeHHOM IudpoBoM oOmiectBe. M3yueHne anreOpsl oOecrieunBaeT
pa3BUTHE yMEHHUs HaOII0NaTh, CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
NEUCTBUSL W BBIBOJABI, (OPMYJIHUpPOBATH yTBepKIeHUs. OcCBoeHUE Kypca alreOpsl
o0OecreunBaeT pPa3BUTHE JIOTHYECKOTO MBIIIUICHUS] OOYyYaromUXCsi: OHU HCHOJB3YIOT
NEIyKTUBHbIE W WHAYKTUBHBIC PACCYXKJEHHs, O0O0O0OIIEHHEe U KOHKPETU3aIuIo,
abctparupoBanrie W aHajoruto. OOydeHHwe anredpe MNpearnoyiaraeT 3HAUYUTEIbHBIN
00bEM CaMOCTOSITETLHOM JEATEeIbHOCTH OOyYalolUXCs, MOATOMY CaMOCTOSITEIIbHOE
perieHue 3aa4 IBISIeTCs peaau3ainen e TeIbHOCTHOTO MPUHITUIIA 00yUYeHUS.

B crpyktrype mporpammbl ydeOHOro Kypca «Amnredpa» mjisi OCHOBHOTO OOIIEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJACPKATEIbHO-METOIUYECKUE JIMHHUMU:
«Yucna ©  BBIYUCICHUS», «ANTeOpanuyecKkue  BBIPAKCHUS», «YPaBHEHHUS U
HEpaBEeHCTBA», «DyHKunm». Kaxnmas u3 3THX COIEpPKATEIBbHO-METOANYECKUX JIMHUU
pa3BUBACTCS Ha MPOTSKEHUU TPEX JIET U3Yy4YeHHUs] Kypca, B3aUMOJCUCTBYS C JPYTUMHU
ero nuHUSAMU. B Xoxe wu3ydeHuss y4eOHOro Kypca OOydYaroIMIMMCS TPUXOIUTCS
JIOTUYECKU PACCYKIaTh, UCMHOJb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN SI3bIK. B CBsI3u C
ATHUM B IIPOrpaMMy y4eOHOTO Kypca « ANredpay BKIIOUECHBI HEKOTOPhIE OCHOBBI JIOTHKH,
MIPE/ICTABJICHHBIE BO BCEX OCHOBHBIX pasleliax MaTeMaTHYeCKOro OOpa3oBaHUS H
CIOCOOCTBYIOIINE OBJIAJICHUIO 00yYarOIIUMUCS OCHOB YHUBEPCAILHOTO
MaTeMaTuyeckoro si3bika. ConepKaTeIbHOW M CTPYKTYPHOW OCOOEHHOCTHIO Yy4eOHOTO
Kypca « AnreOpay SIBISIETCS] €r0 HUHTETPUPOBAHHBIN XapaKTep.
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Conepxxanue muHUNA «Yucia U BEIYUCICHUS» CIY>KUT OCHOBOW JIJIsi TaJbHEUIIIETO
U3YYCHUS] MATeMAaTHKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOYYaIOIMIUXCSA JIOTUYECKOTO
MBINUICHUS,, (OPMUPOBAHMIO YMEHHSA TOJB30BAaThCS  aNrOPUTMaMH, a TaKkKe
NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX Ui TTOBCEAHEBHOM IKU3HH.
Pa3BuTHe MOHATHS O 4YMCIIE HA YPOBHE OCHOBHOTO 00IIEro oOpa30BaHMs CBS3aHO C
paloHaIbHBIMU M UPPALMOHAIBHBIMU YUCIaMH, (POPMUPOBAHUEM MPEJICTABICHUNA O
NEUCTBUTEIBHOM YHCIIE. 3aBEpPUICHUE OCBOEHUS YHUCIOBOM JIMHUM OTHECEHO K
cpenHeMy o01eMy 00pa30BaHUIO.

ConepxaHue IByX anreOpandeckux JUHUN — «AnreOpandeckue BBIPAXKEHUS» U
«YpaBHEHHs] U HEPABEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO Yy OOyYarOIIMXCA
MaTEMaTUYECKOro armapara, HeoOXOJMMOIro JiJisi pEHIeHHs 3a]ad MaTeMaTHKH,
CMEXHBIX NPEIMETOB M MPaKTUKO-OPHUEHTHPOBAHHBIX 3ajad. Ha ypoBHE OCHOBHOIO
oOmero oOpa3oBaHMsl Y4YEOHBIM MaTepuall TPYNIUPYETCS BOKPYT pPaIlMOHAIBHBIX
BBIpOKEHHI. AJreOpa JE€MOHCTPUPYET 3HAYEHWE MATEMATHKW KakK s3bIKa I
MOCTPOCHUSI MATEMAaTUYECKUX MOJEJEH, OMUCAaHUs IPOLIECCOB U SIBICHUW pPEATbHOTO
mupa. B 3amaum oOydeHuss anreOpe BXOIAT Takke JajdbHEHIIEe pa3BUTHE
AITOPUTMHYECKOTO MBIIIJIEHUSI, HEOOXOAMMOro, B YaCTHOCTH, JJii OCBOEHHUS Kypca
nH(GOPMATHKHU, U OBJIaJICHUE HABBIKAMU JIEITYKTUBHBIX paccyxaenuil. [IpeoOpazoBanue
CUMBOJIBHBIX ()OpPM  CHOCOOCTBYET Pa3BUTHUIO BOOOpa)XeHHUs, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPYECTBY.

Conepxanve (QyHKIIMOHATBHO-TPAPUUECKON JHMHUM HAIEJICHO Ha TMOJIy4YeHUe
o0yJarouMMuUCs 3HaHUW 0 (PYHKIUSAX KaK BaKHEUIIEH MaTEeMaTUYECKON MOJEIH s
OMHCAHUS W HCCICAOBAHMS PA3HOOOPA3HBIX MPOIECCOB W SBICHUNA B TPHUPOAEC U
oOmectBe. M3yyenne marepuana CHOCOOCTBYET Pa3BUTHIO Yy OOYyYarOIIUXCS YMEHHUS
UCIIOJIb30BaTh Pa3JIMYHbIE BBIPA3UTEIIbHBIE CPEJICTBA SI3bIKA MATEMATUKH — CIIOBECHBIE,
CUMBOJIMYECKUE, Tpaprueckre, BHOCUT BKIIaJ B (pOPMHUPOBAHUE MIPEACTABICHUN O pOJH
MAaTeMaTUKHU B Pa3BUTUU LUBWIN3ALMNU U KYJIbTYPBHI.

CornacHo yueOHOMY IiaHy B 7—9 Kjaccax u3ydaercsi yueOHbIN Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3fienbl cojepxkaHusd: «Yucma
BBIUMCIICHUS», «ANredpandyeckue BbIPpAXKECHUS», «YpaBHEHUS UM HEPABEHCTBAY,
«DYyHKIIN.

OO0miee 4YHMCIO YacoB, PEKOMEHIOBAHHBIX [UIsI HW3Y4YeHHs Yy4eOHOro Kypca
«Anredpay», — 306 yacos: B 7 knacce — 102 gaca (3 yaca B Heneno), B 8 kitacce — 102
yaca (3 gaca B Hezento), B 9 kinacce — 102 vaca (3 yaca B HEZIEIO).
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COIEPKAHUE OBYYEHMUA

7 KIIACC
Yucia U BbIYUCTIEHUSA

Jlpobu 0OBIKHOBEHHBIE W JECSITHYHBIC, TIEPEX0]] OT OAHON (POPMBI 3amucu aApoOei
K Apyroil. IloHATHe palMOHAIBHOTO YMCIA, 3alUCh, CPaBHEHUE, YIOPSIOYMBAHUE
paloHaiIbHBIX unced. Apudmerndeckue ACHCTBHS C pPALUOHAIBHBIMH YHUCIAMH.
Pemienue 3a1a4 U3 peaqbHON MPAaKTUKU HA YacTH, HA APOOH.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeleM: OIpeAesieHue, npeoOpa3oBaHUe
BBIPOKEHUII HAa OCHOBE ONpENEICHHUSA, 3aliCh OOJbIIMX uymcen. [IporeHTsl, 3amuch
IOPOLEHTOB B BUAE ApoOM U ApoOUM B BUAE MPOLEHTOB. TpH OCHOBHBIE 3a/aydl Ha
MPOLIEHTHI, PELICHHUE 3a/1a4 U3 peaJbHON MPAKTHKH.

[IpumeHeHre TMPHU3HAKOB AETUMOCTH, PA3I0KEHHE HAa MHOXKUTENIN HATypalTbHBIX
qHCeT.

PeanpHbIe 3aBUCHMOCTH, B TOM UHKCIIE TIpsiMasi © 0OpaTHas MPOTOPIUOHATIEHOCTH.

AJuire0OpanvecKkue BbIPAKEeHUs
[lepemeHHBIE, YHCIIOBOE 3HAYEHHUE BBIPAKEHUS C IEepeMeHHOU. JlomycTtrmbie

3Ha4YEHUs NepeMeHHbIX. [IpencraBieHue 3aBUCHMOCTH MEXIY BEJIMYMHAMH B BUJC
dopmynbl. Beruucinenus no ¢opmynam. I[IpeoOpazoBanre OyKBEHHBIX BBIPAKEHHI,
TOKJIECTBEHHO PaBHbIE BBIPAXKEHUSI, IPaBHIIa IPe0Opa30BaHUsl CYMM U MPOU3BEICHHUI,
MpaBujia pacKpbITUSI CKOOOK M MPUBENCHUS MOJOOHBIX CIAaracMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpHounensl ¥ MHOrowieHbl. CreneHb MHorowieHa. CloOXKeHue, BbIYUTAHUE,
YMHOKEHHE MHOTOWICHOB. DOpPMyJIbI COKPAIEHHOTO YMHOKEHHMSI: KBaApaT CyMMbl U
KBaapaT pazHocTH. PopMylia pa3sHOCTH KBaApaToB. Pa3ioeHWE MHOTOWIEHOB HA

MHOXXHUTCIIH.

YpaBHeHUS U HEPABECHCTBA
VYpaBHeHHe, KOpEHb YpaBHEHHUs, TMpaBuja MpPeoOpa3oBaHUsl  ypaBHEHUS,

PABHOCWJIBHOCTb YPAaBHEHUM.

JluHeniHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YpaBHEHUSI, PEIICHUE JIMHEWMHBIX ypaBHEHUU. COCTaBJIEHHWE YpaBHEHHU IO YCJIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 € MOMOUIBIO YPaBHEHUM.

JIluneiiHoe ypaBHEHHE C JABYMsI NMEpeMEeHHbIMH U ero rpaduk. Cuctema IBYX
JMHENHBIX YpaBHEHUU C ABYMS MepeMEHHBIMU. Pelenue cucteM ypaBHEHH cllocoOOM
ITOACTAaHOBKU. I [puMepsI penenns: TEKCTOBBIX 3a/1a4 € IIOMOIIBIO CUCTEM YPABHEHHM.
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DOYyHKIHUA

Koopaunata Toukn Ha mnpsMoil. UuciioBble MpOMEXyTKH. PaccTosiHue Mexmy
JIBYMsI TOYKAMU KOOPAMHATHOMN IPSIMOM.

[IpsimoyrosibHas cuctema koopauHat, ocu OX u Oy. AGcuucca U opuHaTa TOYKU
Ha KOOpPAMHATHOW IutockocTu. [Ipumepsl rpadukoB, 3amaHHbIX dopmynamu. UteHue
rpadukoB peanbHbIX 3aBucumMoctei. [lonsarue pynkuuu. ['paduk Qynkuun. CoiicTBa
dbyukuit. JIuneitnas dyskius, ee rpaduk. ['paduk ynknum y = |x|. I'padudeckoe
pEIIEHNE JTUHENHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPABHCHUM.

8 KJIACC
Yuciia 1 BIYMCTICHUS
KBaapatHsblil kopeHb U3 uncia. [lonstie 06 uppanmoHanbHOM yucie. JleciTuuHbie

IpUOIVIKEHNS HWpPPAlMOHATBHBIX 4Yucen. CBoicTBa apU(PMETHUYECKHUX KBaJpaTHBIX
KOpHEH 1 X MPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUN U BEIYMCIICHUSIM.
JleCTBUTENIBHBIC YHCIIA.

Crenenb c UenbIM IOKa3areleM U ee cBoiicTBa. CTaHOapTHas 3alUCh YHKCHA.
Aure0panvecKkue BbIPAKEeHUS

KBanpaTHblii TpexusieH, pa3iokeHne KBaApaTHOTO TPEXWIeHa Ha MHOKHUTEIH.
AnreOpanyeckas 1po0b. OCHOBHOE CBOMCTBO airedpanydeckoit 1poou. Croxenue,

BbIUUTAHWE, YMHOXKEHHWE, JelieHne anreOpanmueckux apobei.  PanmonHanbHbIe
BBIpaKEHUS U UX MPEoOpa3oBaHUE.

YpaBHeHUSA U HEPABEHCTBA
KBagpatHoe ypaBHeHue, (popmylia KOpHEH KBaJpaTHOTO YypaBHEHHs. Teopema

Buera. Pemienue ypaBHeHUM, CBOISAIINXCS K JIMHEMHBIM M KBaApaTHbIM. [Ipocrenmme
IpOOHO-pallMOHANIbHBIE YPABHEHHS.

['padmueckas uHTEpHpETALUS YPAaBHEHH C IBYMS IEPEMEHHBIMU U CUCTEM
JIMHENHBIX YPABHEHUH C IBYM IIEpEMEHHBIMU. [[prMepsI peleHus cucreM
HEJIMHEWHBIX YPAaBHEHUN C IBYMsI IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a71a4 aJIreOpandecKuM CIIOCOOOM.

YucioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCHMIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOMW NepeMeHHON. CrucTeMbl

JINHEMHBIX HEPABEHCTB C OJHOM MTEPEMEHHOM.

DYyHKUMHU
[Tonstue ¢ynkuuu. OOnacTh ompeAeNeHuss U MHOXKECTBO 3HAYCHHH (DyHKIUH.
Crnioco0Onl 3amanust PyHKIUIA.
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['paduk Qynkuuu. Yrenue cBoiicTB GyHkimu no ee rpaduky. [Ipumepsr rpadukos
GYHKUUNA, OTpaXKarolUX peabHbIe MPOIECCHI.

@OyHKIMK, OMUCHIBAIOIIME TPAMYI0O H  OOpaTHyl0  MPOHOPIIMOHATIHHBIC
3aBUCUMOCTH, uX Tpaduku. DyHkiuum Y Xy -,y Vx, Y=|x|. I'papuyeckoe
pelIeHNE YPaBHEHUN U CUCTEM YPAaBHEHUM.

9 KVIACC
Yucia 1 BIYHCICHUS

ParnmonaneHble ynciia, MppallMOHAIbHbIE YHCIa, KOHEYHbIE U OECKOHEUHBIE
JeCSITUUHBIE ApoOU. MHOXKECTBO AEMCTBUTEIbHBIX YNCEN, IEUCTBUTEIbHBIC UUCTIA KAK
OEeCKOHEYHbIE JECATUUHbIE JPOOU. B3aMHO OHO3HAYHOE COOTBETCTBUE MEXKITY
MHOKECTBOM JIEMCTBUTEIIBHBIX YUCET U KOOPANHATHOU MPSMOM.

CpaBHeHHE  JIEHCTBUTENBHBIX  4YMCEl,  apUPMETHUYECKUE  JIEHCTBUS  C
NEUCTBUTEIBHBIMU YUCIAMU.

Pazmepbl OOBEKTOB OKpY’KalOUIETO MHpa, JIUTEIBHOCTh IPOLECCOB B
OKpY>KaroIleM MUDE.

[TpubnuxeHHoe 3HAYEHHE BEJIUYMHBI, TOYHOCTh MpuOmKeHus. OKpyrieHue

yucell. [Ipuknaka u oueHka pe3yabTaToB BBIUYNCICHUH.

YpaBHeHUSA U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOISIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHEHUN, CBOISAIIMXCA K KBaJPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pelieHusi ypaBHEHUW TPETbEU UM UETBEPTOU
CTETIEHEN Pa3JI0)KEHUEM HAa MHOXKHUTEIH.

Pemenue ApoOHO-pallMOHANIBHBIX  ypaBHEHUW. PemieHue TEKCTOBBIX 3ajay
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ JByMsi TepeMeHHbIMH U ero rpaduk. Pemenune cucrem IByx
JIMHENHBIX YpPaBHEHUU C JBYMsl IEpEMEHHBIMU. PellleHue cucTteM IBYyX YpaBHEHUH,
OIHO U3 KOTOPBIX JHMHEHHOEe, a Jpyroe — BTOpoil cTeneHu. ['paduyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMs IIEPEMEHHBIMH.

Pemienune TeKCTOBBIX 3a/1a4 aJireOpaundecKUuM CIIOCOOOM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne nMHENHBIX HEPABEHCTB C OJHOW TMepemMeHHoW. PemeHune cucrem
JMHEWHBIX HEPABEHCTB C OJIHOM mepeMeHHol. KBaapaTtHbie HepaBeHCTBA. ['paduueckas

HHTCPIIPCTAINA HCPABCHCTB U CUCTCM HCPABCHCTB C IBYMS IICPCMCHHBIMHU.
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DOYyHKIHUA
KBanpatnunas ¢yskmus, ee rpaduk u cBoicTBa. [lapabona, KOOpAMHATEHI
BEPIIMHBI TapadoJIbl, 0Ch CAMMETPHUH Mapa0OJIbI.

ke
Tpadme dymami: ¥ = % ¥ = kx+b, y =72, y=x%y= Vx, y = x|

WX CBOICTBA.

YucaoBble MOCIEI0BATEILHOCTH U Inmporpeccuu
[lonsiTue YHUCJIOBOM IIOCJIICAOBATCIILHOCTH. 3a,ZIaHI/Ie IHoCJICA0BAaTCIbHOCTH

pPEKyppeHTHOH GopMyIoit u Gopmynoi N-ro dieHa.
Apudmernueckass W reomeTpuyeckas mnporpeccud. Popmyibl N-ro  4ieHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOTrPecCuii, CyMMbI IIEPBBIX N YICHOB.
N3o6paxeHne wWieHOB apu(PMETUIECKON U TE€OMETPUUYECKON MPOrpeccuil TOUKaMu
HAa KOOPJIMHATHOW IUIOCKOCTH. JIMHEWHBIM W 3KCIOHEHUUAIBHBIA pOCT. CI0XHBIE

IMPOOCHTHI.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIE pe3yJIbTaThl OCBOEHUS MPOTPaMMbI YYEOHOro Kypca «Anredpa» K
KOHIly oOy4eHus B 7 KJiacce.

Yucaa v BBIYUCTICHUSA

BbInonHsATh, coueTast yCTHbIE M TUCbMEHHBIE TPUEMBI, apupMeTHUeCKre TeHCTBUS
C pallMOHAJIBHBIMH YHCIAMU.

HaxonuTh 3HaueHUs! YUCIOBBIX BBIPAXKEHUH, IPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI
U MIPUEMbl BBIYUCIICHUS 3HAUEHUN JAPOOHBIX BBIPAXKEHUH, COIEpPKALIUX OOBIKHOBEHHbIE
U JIECATUYHBIC TPOOHU.

[lepexoguTs OT OAHOW QOpMBI 3amuMcu Yucen K JApyrod (mpeoOpa3oBbIBaTh
JECSITUUHYIO IpOoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OCCKOHEUHYIO JIECATUYHYIO JPOOB).

CpaBHHBaTh U YNOPSAAOYNBATH PALMOHAIBHBIEC YUCIIA.

OKpyTisTh yucna.

BbINONHATS NPUKUAKY U OLEHKY pe3yJibTaTa BBIYMCIICHUW, OLIEHKY 3HAYeHUI
YUCJIOBBIX BBIPAKEHUW. BBINONMHATE AEHCTBUSA CO CTENEHSIMH C HaTypaJlbHbIMH
MOKa3aTEeISIMHU.

[IpuMeHATh NpU3HAKK AEIUMOCTH, PA3JI0KEHWE HAa MHOXHUTEIH HATypaJbHBIX

YHCCII.
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Pematsp IMPAKTUKO-OPUCHTUPOBAHHBIC 3a/1a4H, CBA3aHHBIC C OTHOIICHUCM BCIINYNH,
MMpONOPHHUOHAJIBHOCTBO BCJIIMYHWH, IMponcHTamu, HHTCPIPCTUPOBATH
PE3YIIbTAaThl PCHICHUA 3a1a4 C YYCTOM OFpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBaMU
pacCMaTpuBaCMbIX 00BEKTOB.

AureOpanvecKkue BbIPAKEHUS

Hcmonp30BaTh alreOpandecKyr0 TEPMUHOJOTHIO U CUMBOJIMKY, IPUMEHSTh €€ B
poliecce OCBOEHUS yueOHOro MaTepuala.

Haxonuth 3HaueHHWs OYKBEHHBIX BBIPAKEHHM TpU 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

Breinonuate nmpeoOpa3oBaHus I€J0TO BBIPAXEHHUS B MHOTOWICH IPUBEICHUEM
M0JIOOHBIX CJIAraeMbIX, PACKPHITUEM CKOOOK.

BpINonHATE YMHOKEHHUE OJTHOYJICHA HA MHOTOWIEH U MHOTOYJIEHA HA MHOTOYJIEH,
IPUMEHSTH (POPMYJITBI KBAJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCyHmIecTBIATH PA3JIOKEHUE MHOTOWICHOB HA MHOYKUTEIN C OMOILBbIO BEIHECEHHS
3a CKOOKH OOIIEro MHOXKUTEIIS, TPYNIUPOBKHU CIIaraeMbIX, MPUMEHEHUS (OopMyJT
COKPAILIEHHOI'0 YMHOKEHHUS.

[IpuMensaThs mpeoOpa3oBaHUs MHOTOYJICHOB JUIsl PEUICHUS Pa3JIMUHbIX 3a7a4 U3
MAaT€MaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATBLHOM MPAKTUKHU.

Hcnonmp30BaTh CBOMCTBA CTEIIEHEM C HATypaJbHBIMU IIOKA3aTEISIMU TUISL

npeoOpa3oBaHusl BEIPAKCHUN. Y paBHEHUS M HEPABEHCTBA

Pemate nuHEVWHBIE YpaBHEHUS C OJHOM TNEPEMEHHOM, NIPUMEHSA IpaBUIIA
Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIBHOMY emy. lIpoBepsTh, sBiseTCs nu
YHUCJI0O KOPHEM YPAaBHEHHS.

[IpumensaTe rpaduyeckue METOJbl MPU PEIICHUH JIUHEHHBIX YpaBHEHUH M UX
CUCTEM.

[TopOupaTh IpUMephl Map YUCEN, SBIAIOMIMXCA PEIICHUEM JIMHEWHOTO ypaBHEHUS
C ABYMsI IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM IIOCKOCTH rpaduK JMHEHHOIO YpPaBHEHHUS C JIBYMs
MEePEMEHHBIMHU, MOJIb3YACh IPa(UKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemlate cucrembl IBYX JMHEWHBIX YPaBHEHHMU C JBYMsI NEPEMEHHBIMH, B TOM
qucie rpapuIecKu.

CocTaBnsATh U peniaTh JJMHEMHOE YpaBHEHUE WJIM CUCTEMY JIMHEWHBIX YPaBHEHMI
0 YCIOBHUIO 3aJadyd, WHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJadu

ITOJTyYEHHBIA PE3yJIbTaT.
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DOYyHKIHUA

N300pakaTh Ha KOOPAMHATHON TIPSIMOM TOYKH, COOTBETCTBYIOIINE 33 TaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KU, MHTEPBAJIbI, 3aITUCHIBATh YHCIOBBIE TPOMEKYTKH Ha
anreOpandecKoM SI3bIKe.

OTtmedaTth B KOOPJAMHATHOM TUIOCKOCTH TOYKH [0 3aJIaHHBIM KOOpPJAUHATaM,
CTpouTh rpaduku TUHEHHBIX GyHKIMNA. CTpouTh rpaduk GyHKIUU V = |X|.

OnuceIBaTh ¢ TOMOLIBIO0 (PYHKIIUN U3BECTHBIC 3aBUCUMOCTH MEXKI1Yy BETUUMHAMMU:
CKOPOCTb, BpEMsi, PacCTOSIHHE, II€HA, KOJUYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTD,
BpeMsl, 00beM pabOTHI.

HaxonuTth 3HaUueHNnE (YHKIMH 110 3HAYCHUIO €€ apryMEHTa.

[Tonumate rpaduueckuii crnoco0 TNPENCTaBICHUS U aHalWM3a UH(pOpMaIUH,
W3BJICKaTh W WHTEPIPETUPOBATHL MHGOPMAITHIO W3 TpadUKOB peajbHBIX MPOIECCOB U
3aBUCHUMOCTEH.

[IpenMeTHBIE pPE3yabTaThl OCBOCHHUS IIPOTpaMMbl y4EOHOrO Kypca K KOHITY
oOyueHus B 8 kjacce.
Yuciaa v BbIYUCTICHUSA

Hcnonp30BaTh HaYalbHBIE MPEICTABICHUS O MHOYKECTBE JIEWCTBUTEIBHBIX YHCEII
JUI CpaBHEHUS, OKPYTJEHHs M BBIYUCICHUHM, M300pakaTb JEHCTBUTENIbHBIE YHUCIIA
TOYKaMH Ha KOOPJIUHATHOMN NPSIMOM.

[TpumeHsaTh mOHATHE apU(PMETHUYECKOr0  KBaJpaTHOTO KOPHsS, HaXOAWUThb
KBaJpaTHbIE KOPHM, HCIIOJIb3ysl MpPU HEOOXOAMMOCTH KaJIbKYJIATOP, BBIIOJHATh
npeoOpa30BaHUs BBIpAXKEHUH, COAEpKAIUX KBaJIpaTHbIE KOPHH, MCIOJb3Ysl CBOMICTBA
KOPHEH.

Hcnonp30Bath 3anucu OONBIINX M MaJbIX YHCET C MOMOUIBIO JECATUUHBIX Ipo0eil

u crenenelt uncna 10. Anredpanyeckne BbIpasKeHUs

[IprMEHSTH MOHATHE CTEIICHH C IEIbIM ITOKa3aTeIeM, BBINOJIHATH IPeoOpa3oBaHus
BBIPAKEHUH, COAEPKAIIUX CTETIEHU C LEIbIM MTOKA3aTEJIEM.

BBIMOTHATE TOXACCTBEHHBIC IIPEOOpa30BaHUs PallMOHAIBHBIX BBIPAKCHHM Ha
OCHOBE TIPaBWJI JEHCTBUI HAJl MHOTOUYJICHAMU U aJITeOpandecKUMH APOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUJICH HA MHOKUATEIIH.

[IpumensaTs mpeoOpa3oBaHUs BBIPAXKEHUM JUIS PEIICHHS Pa3IMYHBIX 3ajad M3

MaTeMaTUuKH, CMCIKHBIX IIPEAMETOB, U3 peanBHoﬁ IMIPAaKTHKH.
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YpaBHeHUS U HEPABEHCTBA
Pewlare nMHENHBIE, KBaApAaTHbIE YPABHEHUS W PALMOHAIBHBIE YpPAaBHEHUS,

CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPAaBHEHUH C JIByMs IEPEMECHHBIMU.

[IpoBOANTH MPOCTEUIINE MCCIECIOBAHNUS YPAaBHEHUN U CUCTEM ypaBHEHHI, B TOM
4yyclie ¢ MNpUMEHEHUEM TIpaduueckux MpeAcTaBiIeHU (ycTaHaBIUMBaTh, UMEET JIU
YpaBHEHHUE WM CUCTEMA YPAaBHEHUH PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexonuTh OT CIOBECHON (POPMYITUPOBKH 33/Ja4u K €€ airedpandeckord MoJIeiu
C MOMOUIBIO COCTABIICHUSI YPABHEHUSI WJIM CUCTEMbl YPAaBHEHUWI, HHTEPIIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 33Ja4M MOJTYyUYEHHBIN PE3YJIbTAT.

[IpuMeHATP CBOMCTBA YHCIIOBBIX HEPABEHCTB Il CPABHEHUS, OLICHKHU, PEILIATh
JIMHEWHbIE HEPaBEHCTBA C OJIHOW MEPEMEHHOMW M WX CHUCTEMBI, JaBaTh TI'paUyECKyIO

HIUTIOCTPAINIO MHOKCCTBA pGIHeHI/Iﬁ HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB.

DOyHKIUHA

[lonumMaTe M HCNONB30BaTh (YHKIHMOHAJIbHBIE TOHATUS W S3bIK (TEPMHHBI,
CUMBOJIMYECKHE OOO03HAUYCHHMsI), ONPEACNATh 3HaueHHE (YHKUMU 10 3HAYCHUIO
apryMeHTa, ONpeNeNsITh CBOMCTBA (QyHKUMU 1O ee rpapuky. CTpouTh rpaduku
AJIEMEHTApHbIX (PYHKUNN BUJA:

i
— — 2 — -3 — —
= -, V= X5 y=x,y=+x, y=|x . .
y X y 'n.,.f(_ | |, OIIUCBHIBATH CBOUCTBA YHUCJIIOBOU (bYHKI_[I/II/I

o ee rpaduxy.

[IpeameTHBIC pE3yNbTaThl OCBOSHUS MPOTPaMMbI y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

Yucia 1 BLIYMCTIEHUA

CpaBHMBATH U YIIOPSAI0YUBATh PAIMOHAJIBHBIE U HPPALIMOHATIBHBIC YUCIIA.

Breinmonuate apudmernueckue ACHCTBUS C pallMOHAIBHBIMM YHUCIAMH, COYETast
YCTHbIE W THCBMEHHBIC NPUEMBI, BBINOJHATH BBIYUCICHUS C UPPALUOHAIBHBIMU
YHUCIIaMU.

HaxoauTh 3Ha4YeHHsI CTENEHEH C IEJIBIMU TOKA3aTeIsIMU M KOPHEW, BBIYMCIIATH
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  I€MCTBUTENBHBIC  YKCIIA, BBINOJHATH MPUKUIKY  pe3ysibTaTa

BBIUNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUs M HEPABEHCTBA
Pemare nuHelWHBbIE W KBaJApPAaTHBIC YPABHEHHWs, YPABHEHMs, CBOISIIMECH K HUM,

npocreiime ApoOHO-pallMOHANIbHBIE YPABHEHUS.
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Pemats cucTeMbl 1ByX JUHEWHBIX YPABHEHUN C ABYMs NEPEMEHHBIMU U CUCTEMBI
JByX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SBIACTCS JTUHEHHBIM.

PemaTe TeKCTOBBIE 3a/1aun aareOpanvdeckuM CrocoOOM € MOMOIIBIO COCTaBICHUS
YPaBHEHUS WM CUCTEMBI JBYX YPABHEHUH C IBYMsI [IEPEMEHHBIMU.

[IpoBOAMTE MPOCTEUIINE MCCIECAOBAHNS YPAaBHEHUM U CUCTEM YPAaBHEHHM, B TOM
quclie C MpPUMEHEHHEeM TpaduyecKux IMpeacTaBieHui (ycTaHaBIMBaTh, WMEET JIU
YpaBHEHHUE WIN CUCTEMA YPABHEHUM PEIIECHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

PemaTp nuHeliHbIE HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300pakaTh PELICHUE
HEPABEHCTB Ha YMCIIOBOM IPSIMOM, 3aIIMCBIBATh PELICHUE C IIOMOLIbIO CHMBOJIOB.

Pemate cuctembl JTMHENHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOILINE
KBaJ[paTHOE HEPABEHCTBO, M300pakaTh PEILIEHHWE CHUCTEMbl HEPABEHCTB HA UYHCIOBOM
IIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELLIEHUH PA3JIMYHBIX 3a/1a4.

DOyHKIUHA

Pacno3naBate  (QyHKIMM U3yuyeHHbIX BUAOB. IloKa3blBaTh CXEMaTHYECKU
pacCIlOJIOKEHUE  Ha KOO}()L[HHaTHoﬁ IUIOCKOCTH  TpadukoB  (QyHKIMH  BUAA:

},zkxly=kx+b.y=;.y=ax2+bx+c.y=x3ﬁy=\E.y=|x| 5
3aBUCUMOCTHU
OT 3HaYEHUU KO3 (DULIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpoutb u wu300pakarb CXEMaTUYECKHM TpauKu KBaJpaTUUHBIX (PYHKIIHH,
OTHCHIBATh CBOWCTBA KBAIPAaTHUHBIX (DYHKIUH 1O X Tpadukam.

Pacnio3HaBaTh KBaapaTW4yHyl0 (YHKIUIO 10 (Qopmyse, NPUBOIUTH NPUMEPHI

KBaIpATUYHBIX (YHKIUNA U3 peaTbHOM KU3HU, PU3UKH, TEOMETPHH.

YuciioBbIe MOCJI€10BATETbHOCTH U IPOrpeccuu
Pacnio3naBaTh apu(MeTHUECKyI0 M TE€OMETPUYECKYIO MPOTPECCHH MPHU Pa3HBIX

croco0ax 3aJaHusl.
BbIMONMHAT  BBIYMCIEHUS €  HCHOJNb30BaHHMEM  (OpMysl  n-ro  4jeHa
apu(pMETUYECKON U reOMETPUUECKOM MPOrpeccuii, CyMMbI IEPBBIX N YJIEHOB.
N3006paxaTh 4ieHbl OCIEA0BATEILHOCTH TOUKAMHU Ha KOOPAUHATHOM TJIOCKOCTH.
Pemate 3amga4u, CBsI3aHHBIE C YMCIIOBBIMHU I1OCIJIEIOBATEIBHOCTSIMUA, B TOM YHCIIE
3aJayd M3 peaJbHON KHU3HU (C HCHOJB30BaHUEM KaJbKYJISATOpa, MH(PPOBBIX

TEXHOJIOTHH).
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TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
HammenoBanue Ko
OcHoBHOE
paszzena YECTBO OCHOBHBIE BUJIBI ACATEITLHOCTH O0YUYaIOITUXCS
coJiep>KaHue
(Temsbl) Kypca 4acoB
Uucna u 25 [TonsiTve palmoOHaIBLHOTO CucreMaTH3UpPOBAThL M 000ralmaTh 3HAHUA 00 OOBIKHOBEHHBIX U
BBIYUCIICHUSI. guciia. ApupMETHIECKUES JIECATHYHBIX IPOOSIX.
PanyonanbHble JEUCTBHSL C PAllMOHAILHBIMU CpaBHUBATH U YHOPSA0YMBATH APOOH, TPEOOPA30BBIBAS IIPH HEOOXOAUMOCTH
quciia yuciaamu. CpaBHEHHE,

YIOPSIOYMBAHUE
panyoHanbHbIX yncel. CTeneHb
C HAaTypaJbHBIM IIOKA3aTEJIEM.
Penienne oCHOBHBIX 3a7a4 Ha
JIpoOU, IPOLEHTHI U3 peabHOM
IIPAKTUKH.

[TpusHaky AEIMMOCTH,
pa3ioKEeHUsT Ha MHOKUTEIN
HaTypaJIbHBIX YHCEJL.

Peanbnblie 3aBucumoctu. [Ipsamas
u oOpaTHas
MPONOPLMOHAIEHOCTH

JIECSITUUHBIE APoOU B OOBIKHOBEHHbIE, OOBIKHOBEHHBIE B IECATUYHbBIE, B YACTHOCTH B
OECKOHEUYHYIO JECSITUUHYIO IpOOb.

IpumeHssTH pa3HooOpa3HbIe CIOCOOBI M IPUEMbI BLIYUCIEHUS 3HAYEHU I
JAPOOHBIX BhIPAaKeHHUIl, COIepPKAIUX OOBIKHOBEHHBIC U JIECATUUHBIE TPOOU:
3aMEHSATh IPU HEOOXOUMOCTH AECATUUHYIO IpO0Ob OOBIKHOBEHHOH U

OOBIKHOBEHHYIO JIECATHYHON, IPUBOJUTH BhIpaskeHHE K popme, Hanboiee y100HOi
JUIS BBIYMCIICHUH, TPe0O0pa30BbIBATh IPOOHbIE BEIPAKEHUS HA YMHOKEHHE U
JiefieHNe AECATUYHBIX IpoOel K AeUCTBUAM C LETBIMU YUCIaMU.

IIpuBoauTh 4MCIOBBIC W OyKBeHHbIC NPHMEPBI CTENEHH C HATypaJbHBIM
noKasaresneM, OOBSCHSS 3HAUEHUS OCHOBAaHUS CTENEHM M I0Ka3aTessl CTENeHH,
HAXO/UTh 3HAYCHHs CTereHedl Buaa " (& — ar000e parMoOHAIBFHOE YUCIIo, N —
HaTypaJIbHOE YHUCIIO).

IlonumaTp CMBICH 3amUcH OOJIBIIMX YHUCEN C TMOMOUIbIO JECATUYHBIX ApoOe u
crerieHei yrcna 10, mpUMeHATh UX B PEaTbHBIX CUTYAIIHSX.

IIpuMeHATH NIPU3HAKYU JACTIMMOCTH, PA3JIOKEHUSI HA MHOKUTEIU HATYPaJIbHBIX YHUCEN.
PemaTts 3aga4m Ha 4acTH, IPOLIEHTHI, IPOTIOPLIUH, Ha HAXOXKICHUE Ipoou
(TporteHTa) OT BETUYMHBI U BEJTMYHHBI TTO €€ TpoOu (TIPOIIEHTY ), TPOOH

(mpo1eHTa), KOTOPBIM COCTABIISAET OHA BETUYHHA OT APYTOM.

IIpuBoanTh, pa3déupaTh, OLEHUBATDH PA3JINYHbIE PEILICHNUS, 3aIIUCH PELLIEHUM

TCKCTOBBIX 3aJa4.




Pacno3HaBaTh U 00BSICHATH, ONIUPASICh HA OMPENIEICHUS, IPSIMO MPOMOPLHOHAIBHbBIE
¥ 00paTHO MPOTOPIHMOHATBHBIC 3aBUCUMOCTH MEX/Ty BEIMUYNHAMU; IPUBOAUTH
NpUMepPbI dTUX 3aBUCUMOCTEN U3 pEealbHOr0 MHUPA, U3 JPYTUX YUYEOHBIX TPEIMETOB.
Pemath npakTHKO-OpUEHTUPOBAHHBIC 3a/1a4K HA APOOU, TPOLEHTHI, IPAMYIO U
00paTHYIO MPONOPIUOHAIBHOCTH, TPOTIOPIIUU

Anredbpanueckue
BbIPA)KCHUSA

27

BykBeHHBIE BBIpOKCHHSI.
[Iepemennsle. [Jonyctumslie
3HAYCHUS TICPEMEHHBIX.
DopMyIbL.

[Ipeobpa3oBanre OyKBEHHBIX
BBIPAKEHUH, paCKpbITHE CKOOOK
Y TIPUBEJICHUE TTOTI00HBIX
crnaraembix. CBOIiCTBa CTETIEHU
C HaTypaJbHBIM TIOKA3aTEIICM.
Muorounensl. CioxeHue,
BBIYUTAaHUE, YMHOKEHUE
MHOTOUYJIEHOB. DOPMYITBI
COKPAIIIEHHOT'O YMHOXEHHUSI.
Pa3noxeHre MHOTOYJIEHOB Ha
MHOKHUTEITH

OBaagerb anredpanvecKkoil TEpMUHOIOTHEN U CUMBOJIUKON, MPUMEHSATH €€ B
npoliecce 0OCBOeHus1 yueOHoro Matepuaina. HaxoauTs 3HaueHUs1 OyKBEHHBIX
BBIPQ)KEHUI ITPU 33JaHHBIX 3HAYEHUAX OYKB; BBIIOIHITH BEIYUCIEHHS IO GOpMyIIaM.
BbInoaHATL 1peoOpa3oBaHus LEJI0T0 BRIPAXKEHNUSI B MHOTOWIEH IPUBEIECHUEM
NOJOOHBIX CaraeMbIX, PAaCKpPbITHEM CKOOOK.

BbINOJHATH YMHOKEHHE OIHOWIEHA HA MHOTOWIEH M MHOTOYJIEHA HAa MHOTOYJIEH,
NPUMEeHATHb (OPMYJIbI KBaJpaTa CyMMbI M KBaJjpaTa pa3HOCTH.

OcymecTBAATH PA3JI0KEHNE MHOTOWIEHOB HA MHOKUATENH ITyTEM BBIHECEHUS 3a
CKOOKH 00I11€r0 MHOXKUTEIS, MPUMEHEHUS! (OPMYJIbl pa3HOCTH KBaAPaTOB, (opMyI
COKPAILEHHOTO YMHOKEHUSI.

IIpumensiTh peoOpa3oBaHUE MHOTOUWIEHOB JUIS PEIICHUS Pa3IMyHBIX 33jad U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEaJTbHOU MPAKTHKU.

3HAKOMHTBCS ¢ HCTOPHUEH PAa3BUTHS MaTEMaTUKN




YpaBHeHus u 20 YpaBHeHue, IpaBuiia

HEPaBCHCTBA peoOpa3OBaHMs yPaBHCHHS, Pemarsb nuHeiHOE ypaBHEHUE C OJTHOM NTEPEMEHHOM, MPUMEHSA NMPaBUJIa

PaBHOCHIILHOCTD yPAaBHCHHM. Hepexo/1a OT HCXOAHOTO yPaBHEHUs K PABHOCHIIBHOMY eMy 0oJiee IIPOCTOro BU/IA.

JlumelHoe ypaBHEHHE C O/HOH IIpoBepaATH, sABISIETCA M KOHKPETHOE YUCIIO KOPHEM YpaBHEHUSI.

IIEPEMEHHOM, pELICHNE .
. . IonOupaTs NpUMepBHI N1ap YUCEII, BJIAIOIINUXCS PELICHUEM JINHEHHOTO YPAaBHEHMS C

JIMHEWHBIX YPABHCHUM.

Pemenue 3ana4 ¢ noMOILBIO

YPaBHEHUU.

JluneiiHOEe ypaBHEHHE C IBYMs

MEPEeMEHHBIMU M €ro Tpaduk.
CucreMa  JByX  JIMHEMHBIX CocTaBJiITh U pelIaTh YPaBHEHUE WM CUCTEMY YpaBHEHUH MO YCIIOBUIO 3aa4H,

IByMs iepeMeHHbIMU. CTPOUTDH B KOOPAMHATHOW IJIIOCKOCTH rpauK JMHEHHOTO
YPaBHEHHUS C IByMsI IEPEMEHHBIMU; MOJIb3YACh TPa(pUKOM, HPUBOAUTH NPUMeEPHI
pelIcHus ypaBHEHMUS.

HaxoauTts peleHue CUCTEMBbI IBYX JIMHEUHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMU.

ypaBHEHHI c JByMsi | MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTCKCTOM 3a/laui MOJYYCHHBIA Pe3yIbTaT
NepeMEHHBIMH
Koopaunats! n 24 | KoopauHaTa TOUKM Ha npsmoi. | M300pakaTh Ha KOOPMHATHOM MPSMOIN TOYKH,
rpaduKy. YncoBble TPOMEKYTKH. COOTBETCTBYIOIIUE 3a/JaHHBIM KOOPJMHATAM, JTy4YH, OTPE3KH, UHTEPBAJIbI,
OyHkun PaccTostHue MeX/Ty ByMs 3aMMChIBAaTh UX Ha alNredpandeckoM si3bike. OTMedaTh B KOOPANHATHOI

TOYKAMHU KOOpI[PIH@.THOIZ HpﬂMOfI. NJOCKOCTH TOYKH II0 3aJaHHBIM KOOpAHWHATaM; CTPOUTH Fpa(bI/IKI/I HECJIOKHBIX

HpSIMOYFOJ'ILHaH CHCTEMA SaBHCHMOCTCﬁ, 3aJaHHBIX (bOpMy.]'IaMI/I, B TOM 4YMCJIC C ITIOMOIIBIO I_II/I(I)pOBLIX

Topuii. [IpyuMeHAaTDH, H3V4YATHL NIPEUM TB
KOOP/JMHAT Ha IJIOCKOCTH. nabopatop pume » U3y4aTh MpPEeUMyuIecTBa,

HHTEPNPETUPOBATEL I'PaPUUeCKUN CIIOCO0 IIpeACTaBICHUS U aHAIN3a
Ipumeps! rpaduKOB, 3a1aHHBIX pupernp pac pen

pa3Hoo0Opa3HoH xu3HeHHOH nHpopmannu. OcBauBaTh NOHATHE QYHKIINY,
¢dbopmynamu. UreHue rpapukoB . .
. OBJIa/IeBaTh PYHKIIMOHATBHON TEPMUHOJIOTHEH.
peabHBIX 3aBUCUMOCTEH. . .
Pacno3naBats nmHeliHy0 QyHKIHO Y = KX + D, onuchIBaTH ee CBOWCTBA B

[TonsaTHe (pyHKIMH. N
Py 3aBUCHMOCTH OT 3HaueHH K03 durmeHToB K u b.

I'padpux GpyHkunu.

CaoiicTBa (pyHKIHH.

Jluneiinas QyHKINA.
[TocTpoenue rpaduka TUHEHHON

¢dbyukaun. ['paduk GyHkmum

Crpours rpadukm suHelHOW ¢yHkuuu, ¢yskumum y = | x | HMcnmoas3oBarth
ungpoBbie pecypehbl Uil TOCTPOSHUS TpaPuKOB (PYHKIMN W W3YUEHUST UX CBOMCTB.
IIpuBoauTh, NpPUMEPHI JHUHEHHBIX 3aBUCHUMOCTEH B peajbHBIX Mpoleccax U
SBJICHUSX




y=|x|

[ToBTOpEHUE 6 IToBTOpEHUE OCHOBHBIX | BbIOMpaTh, NPUMEHATH OLEHHMBATH CHOCOOBI CPAaBHEHHUs YMCEJ, BHIYMCIICHUM,
000011IEHNE HOHATHA W METOIOB Kypca 7 | mpeoOpa3oBaHUil BBIPAKCHUIA, PEIICHUS yPABHEHUI.
Kj1acca, 00001eHNe 3HAHUM OcyuiecTBIAATH CAMOKOHTPOJIb BBIOMHSAEMBIX JEHCTBHI M CaMOIIPOBEPKY
pe3yJbTaTa BRIYMCICHUH, TpeoOpa3oBaHMii, HOCTPOCHUH.
Pemate 3aga4m u3 peaabHON KU3HU, IPUMEHATh MATeMAaTHYeCKHe 3HAHUS IS
peuieHus 3a1a4 U3 Ipyrux npeaIMeToB.
PemaTes TeKCTOBBIC 321241, CPABHUBATH, BBIOUPATH CIIOCO0BI PEIICHUS 3a/1a41
OBLIEE 102
KOJIMYECTBO
YACOB I10

[TPOI'PAMME




8 KJIACC

KBagparasie KOpHH

yucne. [leciTuuneie
MIPUOTTNKCHIS
UpPaLMOHATIbHBIX YHCEN.
JlelicTBUTENbHBIC YHCTIA.
CpaBHeHME AEHCTBUTEIBHBIX
YHCell.

VYpaBHeHHe BUa X = a.
CBoiicTBa aprpmMeTHIecKux
KBaJPATHBIX KOPHEH.
[TpeoOpazoBanme YHCIOBBIX
BBIPAKEHUH, COAEPIKAINX
KBaJIpaTHbIE KOPHU

HanmvenoBanue | Komuue
OcHoBHOE
pazzerna CTBO OcHOBHBIE BU/JIbI AEATEIBHOCTH 00YYAIOLINXCSI
coJiepKaHue
(Tembl) Kypca 4acoB
Yucna u 15 KBanpaTHblil KOpeHb U3 YHCIIA. ®opMyJIMPOBATH ONpeeIeHHe KBaJPAaTHOTO KOPHS U3 YMCIIA,
BBIYMCJICHHS. [Tonstre 06 ppalMOHAILHOM apru(MeTHIECKOT0 KBagpaTHOTO KOpHs. [IpuMeHATH onepanuio N3BICYCHHS

KBaJPaTHOTO KOPHS M3 YHCIIa, HCMOJb3Ysl IPH HEOOXOAUMOCTH KAJIBKYJISITOP.
OuneHuBaTh KBaPATHBIC KOPHH ICIBIMH YUCIIAMH U JICCSITUYHBIMU JIPOOSIMH.
CpaBHUBATH M YHOPSI0YMBATH PALIMOHAIBHBIC U HPPALMOHAIBHBIC

YHCIIa, 3aIMCAHHBIC C TIOMOIIIBIO KBAIPATHBIX KOPHEH.

Mcce10BaTh ypaBHEHHE X2 = @, HAXOAUTh TOYHbIE M IPHOIMKEHHbIE KOPHH

npu a > 0.

HccenenoBarh cBOiicTBa KBaIpaTHBIX KOPHEH, IPOBO/ISI YMCIIOBBIE SKCIIEPUMEHTHI C
UCTIOJIb30BaHUEM KAIBKYISATOPA (KOMIBIOTEPA).

Jloka3pIBaTh CBOMCTBA apU(PMETHUSCKHX KBAJPATHBIX KOPHEW; MPUMEHATh UX VIS
peoOpa30BaHuUs BHIPAKEHHIA.

BbInoJiHsATH Npeodpa3oBaHus BHIPAKCHUI, COIEPKALINX KBAPATHBIC KOPHHU.
BobIpakaTh nepeMeHHbI€ U3 TECOMETPHUYCCKUX U (PU3NIECKUX POPMYIL.

BoruucasaTs 3HAYEeHHUSA BI)Ipa)KeHI/Iﬁ, COZCPpKAMNX KBaAPAaTHBIC KOPHHU, UCITIOJIb3Ys
npu HCO6XOIlI/IMOCTI/I KaJIbKYJISATOP.

Hcnoan3oBaTh B XO0AC peIICHHUA 3a4a1 3JICMCHTAPHBIC IPCACTABIICHNU A, CBA3aHHBIC C
HpI/I6J'II/I)KCHHLIMI/I 3HAa4YCHUSIMU BCINYHUH.

3HAKOMHUTLCH € HCTOpHeﬁ Pa3BUTHA MAaTEMATUKU




Yucia u
BBEIUUCIICHUSL.

CreneHsn ¢ [EIbIM

Crenens ¢ 1eIbIM
nokasaresnem. CTaniapTHast
3aIKCh YUCIIa.

Pa3meps! 00beKTOB

q)OpMy.TII/IPOBaTb onpeaeaceHmue CTCrICHU € UCJIbIM ITOKA3aTCIICM.
HpeI[CTaB.TIﬂTb 3anmuch OOJBIINX U MAaJIbIX YHCEI B CTaHAApTHOM BUAC.

CpaBHHBaTb qHucCiia U BCJIMYHUHBI, 3allMCAHHBIC C MCIIOJIb30BAHUECM

[10Ka3aTeIIeM crenenu 10.
OKPYXIOMEro Mupa (ot Hcnoab3oBaTh 3anMch 4KCell B CTaHAAPTHOM BHJIE JUISl BBIPAXKEHUS
3JIEMEHTapHbIX YaCTULl 10
KOCMUUECKHX 06bEKTOB), pa3MepoB 0OBEKTOB, JIUTEIBHOCTH MPOIIECCOB B OKPYKAIOIIEM MHUPE.
JUTHTEBHOCTD TPOIIECCOB B DopMyJIMPOBATh, 3ANIMCHIBATH B CHMBOJIMYECKOH (pOpMe 1 MILJIIOCTPUPOBATH
okpyatommem mupe. CBoiicrsa | TPHMEPAMH CBOHCTBA CTENEHH C LETBIM MOKA3aTEIEM.
CTETNEHU C TEJIBbIM IIpuMeHSAITH CBOMCTBA CTETICHU JIJIs1 PE0Opa30BaHUs BRIPAKEHUMN, COJIEPIKAIIUX
OKa3arejaeM CTEIEHU C LEJIbIM [TOKa3aTesieM. BhINOIHATH AeHCTBUA C YUCIaMU,
3aMMCaHHBIMH B CTAaHAAPTHOM BHJIE (YMHOKEHUE, JIeJICHHE, BO3BECHUE B
CTEIICHB)
Anrebpanueckue 5 KBagparHslil TpeXuieH. Pacno3HaBaTh KBaJIpaTHBIN TPEXUWIEH, YCTAHABINBATH BO3MOKHOCTD €T0O
BHIPAKEHUS. Pasnoxenune kBagpaTHOrO pa3iioKeHUs Ha MHOXKUTENU. PacK/IaibIBaTh HA MHOKUTEIH
KBanpaTHbiit 3umen Tpex4ujieHa Ha MHOKUTEIU KBaJPATHBIN TPEXUIEH C HEOTPULATENbHBIM JUCKPUMHUHAHTOM
Anrebpanueckue 15 Anrebpandeckas 1poOb. 3anuceiBaTh aireOpanyeckue BeipakeHus. HaxoauTs o0macTh onpeaeneHus
BBIPKEHUSI. JlonmycTrMble 3HaUYEHUS PaLMOHAIBHOTO BBIPAXKEHHUS.
Anrebpanyeckas IICPEMCHHBIX, BXOIAMINX B BbINOJHATH YHCIOBBIC MMOJCTAHOBKH U BHIYUCJISITH 3HAUEHUE IPOOH, B TOM YHCIIE C
1po0b IredpanyecKue BBIPAKCHHS. MOMOIIBIO KAJIBKYJIATOpa. OPMYJIHPOBATH OCHOBHOE CBOMCTBO aire0pandeckon

OcHoBHOE CBOKMCTBO anredpa
nueckoii 1podu. CokpaieHue
npob6eii. CroxxeHue, BBIYUTA
HUE, YMHOKEHHE U JIeNICHHUE
anreOpandeckux Apooei.
[IpeobOpazoBanue BhIpaKEHUH,
coJiepKaIInX aredpandecKkue
Ipoou

IpoOu U MPUMEHSTH €ro sl IpeodpazoBaHus ApoOei.

BouInoaHATH AeficTBUSA ¢ areOpandecKuMu ApOOSIMH.

IIpuMeHsiTH Mpeo0pa3oBaHMs BBIPAKEHUN JUUIS pEeLLICHU 3a4a4.
Boipaxath nepemenHble U3 GopMyI1 (PU3NIECKUX, TEOMETPUUECKHX,
OIMCHIBAIOLINX OBITOBBIE CUTYAIIHN)




YpaBHeHMs | 15 KBanpatHoe ypaBHeHue. Pacno3HaBarh KBaJpaTHbIC YPAaBHECHHUS.

HEpPaBEHCTBA. Henonnoe kBanpatHoe 3anuceiBaTh (POPMYJy KOPHEN KBaIPaTHOIO YPAaBHEHMS; pelIaTh KBaJApPaTHbIE
KBanparnsie ypasHerue. Dopmyiia KOpHei YPaBHEHUA — [10JHbIE U HenoHble. [IpoBoAuTh MpocTeime uccae10BaHus
ypaBHEHHUS KBa/IpaTHOI'O ypaBHCHUAL. KBa/IpaTHBIX YPaBHEHUH.

Teopema Buera.

. Pemats ypaBHeHHs, CBOIALIUECS K KBaAPATHBIM, C IIOMOIIBIO
Pemenne ypaBHenuii,

npeoOpa3oBaHuii M 3aMeHol nepemeHHol. HaGmonaTs U aHAIM3MpPOBaTH
CBOJAIIUXCS K KBAJPATHBIM.
CBSI3b MEXKIY KOPHIMH U KO3 (UIIMEHTaMH KBAJAPAaTHOTO YPABHEHHUS.

[Ipocreiimme

dopmyaupoBaTh TeopeMy Buera, a Taxke 0OpaTHYIO TEOPEMY, IIPUMEHSITEH 3TH
,Z[p06H0paI_II/IOHaJ'ILHLIe pMy./up peMy ’ p y peMy, 11p

TEOPEMBI IS pelieHus 3a/1a4. PemaTh TeKCTOBBIE 3a1aUM aIreOpandecKum
YpaBHEHHUS.

CII0COGOM: MEPEXOJIUTH OT CIOBECHOH (GOPMYINPOBKH YCIOBHS 33124l K
PelieHre TEKCTOBBIX 3amad C PCeXOA bopmymp y A

anre6panqe<:K0171 MOACIIU MYTEM COCTABJICHUA YPAaBHCHH A, pCIIaTh COCTABJICHHOC

HIOMOUIBIO KBaJIpaTHBIX
ypaBHeHwuit yYpaBHEHHE; HUHTEPIPETUPOBATH PE3YNIbTaT.
3HAKOMHTBCS ¢ HCTOPHeEH pPa3BUTHA alnreOpsI
VYpaBHEHUA u| 13 | JluneiiHoe ypaBHEHHE C IBYMS Pacno3naBaThb JIMHEHHbBIE yPAaBHEHHUS C JBYMs IIEPEMEHHBIMH.
HCPAaBCHCTBA. TIEPEMEHHBIMH, €ro Tpaduk, Crpouts rpaduku TMHEHHBIX YpaBHEHUI, B TOM 4lCIIe HCIO0JIb3Ysl HU(pOBBIE
CucreMbl ypaBHeHHfI MMPUMEPHBI PCILICHU A ypaBHeHI/II\/’I B pecypcehi.

LebIX yuciax. Pemenue cucrem
JBYX JINHEUHBIX YpaB

HEHUH C JBYyMS IIEpEMEH

HbIMU. [Ipumeps! perieHus
CUCTEM HEJIMHEHWHBIX YPaBHEHUI
C ABYyMs IIEPEMEHHBIMH.
I'paduueckas MHTEpIIpEeTAIIS
YpaBHEHHUSA C ABYMS IIEPEMEH Pemiarh TEKCTOBBIE 3aJavudyu aHFe6pqueCKHM CIIoco0ooM

Pazimuarte napauiesbHbIE U IEPECEKAIOIINECS NPSAMBIE 10 UX YPABHEHUSAM.
PemaTe cucteMsl IByX JINHEWMHBIX YPABHEHHM € IBYMsI IEPEMEHHBIMU IOJICTAHOBKOU
U cioxkeHneM. PemiaTh npocreimme CUCTEMBI, B KOTOPBIX OJIHO W3 YPaBHEHUU HE
SIBJISICTCS JINHEHHBIM.

IIpuBoauTHL rpauyecKyr0 HHTEPNPETAUNIO PELICHUS YPABHEHHUS C ABYMsI
IIEPEMEHHBIMU U CUCTEM YPABHEHUM C IBYMs IIEPEMEHHBIMU.

HBIMU ¥ CUCTEM JIMHEUHBIX
YPAaBHEHUH C ABYMs IIEPEMEH
HBIMH. Pelnenne TeKCTOBBIX 3aaa4y
C IOMOIIBIO CUCTEM YPAaBHEHUH




YpaBHeHUs u 12 YucnoBbie HEPAaBEHCTBA U UX ®opMyJIMPOBATh CBOICTBA YHCIOBBIX HEPABEHCTB, WJUIIOCTPUPOBATH MX Ha

HEpPaBEHCTBA. CBOWCTBA. KOOPJAMHATHOH NPsIMOH, JOKa3bIBATh aJIreOpanyuecKy.

Hepasencrsa Hepagencrso ¢ oaHo# IIpuMeHATH CBOMCTBA HEPABEHCTB B X0/1€ peuleHus 3a1a4d. PemaTs nuHelHbIe
nepeMeHHON. JInHelnbIe HEPaBEHCTBA C OIHOM NIEpeMEHHOI, N300paXkaTh PeLIeHNEe HEPABEHCTBA HA YU CIOBOM
HEPaBEHCTBA C OJIHOM npsMoil. PemaTe cucteMbl TMHENHHBIX HEPABEHCTB, U300paXkaTh PELIEHUE CUCTEMBbI
HEPEMEHHOMN U MX PELICHHE. HEPaBEHCTB Ha YMCIIOBON IPSAMOM

CucTteMbl TUHEUHBIX HEPABCHCTB
C OJTHOW MEPEMEHHOU U X
pemienue. M3o0pakeHue pereHus
JIMHEMTHOTO HEPAaBEHCTBA U UX
CHCTEM Ha YUCIIOBOW MPSMOi1

@yHKIMH. 5 [Tonarue gpynkuuu. O6macTb Hcnonb3oBath QyHKIMOHAIBHYIO TEPMUHOJIOTHIO U CHMBOJIUKY.
OCHOBHBIE IOHATHSA OIPEACTICHIS 1 MHOKECTBO Bbruncasite 3HaYeHus1 YHKLUH, 3aJJaHHBIX (QopMysiaMu (IpU HEOOXOAMMOCTH
3HaueHui QyHKImH. Criocoos! HCIOJIb30BATh KAIBKYJISATOP); COCTABJIATH TA0MIbI 3HAYEHUH (QyHKINH.

3ananus pyHkuui. ['padux

Crponth nmo Toukam rpapuku ¢yHkimii. OnucbIBaTh CBOHCTBA
¢ynkuuu. CoiicTBa QyHKIUHY,

(yHKIIMHM Ha OCHOBE €€ TpaduuecKoro mpeCTaBICHHUS.
UX 0TOOpakeHue
o Hcnoab3oBaTh GYyHKINOHATIBHYIO TEPMUHOJIOTHI0O M CHUMBOJIMKY.
Ha rpaduke
HccaenoBarh npuMepsl rpaduKoB, OTPAXKAIOLINX pPeaIbHbIE MPOLIECCH U SBICHUSL.

HpHBO}lI/ITb NpUuMEpPbI IIPOLECCOB U SIBJICHHMH C 3aJJaHHBIMHM CBOMCTBaMH.

Hcnoub30BaTh KOMIBIOTEPHBbIE IPOrPaMMbI VIl TIOCTPOEHMS
rpaduKoB PYHKIUI U U3yUEHHs] UX CBOICTB




OyHKIMH. 9 Urenue u noctpoeHue rpa¢pukoB | HaxoauTh ¢ momoubio rpaguka GyHKIIUN 3HAYCHUE OJJHOM M3 PACCMATPUBAEMBIX
YucnoBsie QyHKINH ynxumii. Ipumepst rpaduxos BEJIMYUH 110 3HAYECHUIO IPYroil. B HECIOXKHBIX Ciydasx BbIpaKaTb (POpMY.JI0i
(yHKIHIA, OTpaKarOMIHX 3aBHCHMOCTH MEXy BETUYUHAMH.
peanbHKIC Npoueceyl. Py, OnuceIBaTh XapakTep U3MEHEHUS OHON BEJIMYUHBI B 3aBUCUMOCTHU OT
OIMCHIBAIOUINE NPSAMYIO U .
00paTHYIO PONOPLHOHATIBHBIE MSMEHEHHA ApyToH. .
3ABHCHMOCTH, HX TPabHKH. Pacno3HaBaTh BU/IbI H3y4aeMbIX (QyHKIHH.
Ipaduk ysximn y = 2. IMoka3bIBaTh cXeMAaTHYEeCKH TTOJI0KEHHE Ha KOOPIMHATHOM IUIOCKOCTH Tpa(uKOB
®ynxmmn y = X2,y = %3, bynximii Buma: y = x5,y =x%, Yy~ Vx, Y= x|,
y= \E Y = xl: Hcnonb3oBarh (PYHKUMOHAJIBHO-TPaHUECKHEe NPEACTABICHUS U1 PELICHUS
rpaduueckoe pellcH e 1 UCCIIEJIOBAHUSI YPABHEHUNM U CUCTEM ypaBHEHUHU.
ypaBHEHHt U CHCTEM IpumensiTh nMppoBHIE pecypceshl s TOCTPOCHUS TpaduKoB QyHKIUI
YpaBHEHUU
[ToBTOpeHue u 6 [ToBTOpeHue OCHOBHBIX Bb10upaTh, NPpUMEHATD, OLIECHUBATH CIIOCO0BI CPAaBHEHMS YUCEIl, BBIYMCIICHUH,
00001IEHNE HOHATUH U METOJ0B KypCOB peoOpa3oBaHyil BRIPAKEHHH, PENIEHUS YPABHEHHI.
7 m 8 Kiaccos, obobIeHue OcymecTBIAATH CAMOKOHTPOJIb BBITOJHSAEMBIX JICUCTBUI M CAMOIIPOBEPKY
3HaHUH pe3yJbTaTa BRIYMCICHUH, TpeoOpa3oBaHMii, TOCTPOCHUH.
Pemath 3a1aum u3 peajibHOM KM3HN, IPUMEHATh MaTEeMaTUYECKUE 3HAHUS
JUIS pellieHus 3a]1a4 U3 IPyruX IpeaIMeTOB.
Pemath TekcTOBBIE 321a4H, CPABHUBATH, BHIOUPATH CNIOCO0BI PEIICHUS 3a7ja4u
OBLIEE 102
KOJIMYECTBO
YACOB I1O

[TPOI'PAMME




9 KJIACC

JleicTBUTEIIbHBIC
qrcia

HppalluOHAJIBHBIC 4YKCJId, KOHCYHBIC
1 OeCKOHEYHEIE JCCATHYHBIC ,I[pO6I/I.
MHOXecTBO I[eP'ICTBHTeJILHLIX
YHCCII, JEUCTBUTENILHBIC YMClIa KaK
OECKOHEUHBIE JCCATUYHBIC I[pO6I/I.
BzaumMuo OAHO3HA4YHOC
COOTBETCTBUC MCKAY MHOXKCECCTBOM
I[GflCTBHTGJ'H:HBIX YUCECII n
MHOXECTBOM TOYCK KOOp}IHHaTHOfI

IIPSIMOM. CpaBHeHue
JeHCTBUTEIIHLHBIX qucen,
apugmeTnyeckue  JIEeUCTBUSA c
JeHCTBUTENEHBIMU YHCIIaMH.
[Tpubnuxennoe 3HAYEHUE

BEITUYUHBI, TOUHOCTH TTPUOIMIKEHUS.
Okpyrnenune uyucen. llpukuagka u
OIIEHKA PE3yJIbTaTOB BHIYMCICHUIN

HaumenoBanue Kom
OcHOBHOE
paznena 4eCTBO OcHOBHBIE BUJIBI ICATETHHOCTH 00YYarOIIUXCS
coJIepiKaHue
(Temsl) Kypca 4acoB
Yuciia 1 BEIYUCIICHU. 9 PauunonansHbIe yucna, | Pa3BUBaTh mpeacTaBiIeHUs O YUCIAX: OT MHOKECTBA HATYpaJIbHBIX YHCEI /10

MHOXECTBA ACHUCTBUTEIbHBIX YUCel. O3HAKOMHUTBHCH C BO3MOKHOCTBIO
MPEeJICTaBICHUS JCHCTBUTENLHOTO YHCIIa KaK OECKOHEYHOMN IeCATUYHON I1po0H,
NPUMEHATH JACCATUYHbIC TPUOIIKEHUS PALIMOHAIBHBIX U HPPAIIHOHATBHBIX
yucen. MU300paxarh 1eliCTBUTEIbHBIC YUCIAa TOUKAMU KOOPAUHATHOM MIPSMOM.
3anuceIBaTh, CPABHUBATH U YIOPSAA0YHMBAThH JCIICTBUTEIbHBIEC YNCIIA.
BbInoJHATH, cOueTas yCTHBIE U TIMCbMEHHbBIEC TPUEMBI, apU(pMeTHIeCKUe
AEeMCTBUA C PAIIMOHATIBHBIMU YMCIIAMH; HAXOAUTh 3HAYEHUS CTETIEHEN C
LEJIBIMU MMOKA3aTeSIMA U KOPHEH; BBIYUCIAATH 3HAUCHUS YUCITOBBIX
BbIpaxkeHuil. [loryduTh nmpeacraBijieHne 0 3HAYMMOCTH

JIEUCTBUTEIIBHBIX YUCEIl B IPAKTUYECKON IESITENBHOCTH YEIOBEKaA.
AHaIM3MpPOBaTh M JeJaThb BbIBOAbI O TOYHOCTH MPHUOIUKCHUS
JIEUCTBUTEIIBHOTO YMCIa P PEIICHUU 3a/1a4.

OkpyriasiTe A€CTBUTEIbHBIE YUCIIA, BHINOJHATH NPUKUAKY pPE3yJibTaTa
BBIUMCIICHUH, OEHKY 3HAYEHUI YHCIIOBBIX BBIPAKEHUM.

3HAKOMHUTLCS € HCTOpHeﬁ Pa3BUTHA MAaTCMATUKN




YpaBHeHUs U 14 | JluneiiHoe ypaBHeHue. Pemenue OcBauBaTh, 3allOMHHATL M IPUMEHATH TIpaduyeckue MeTOAbI IIpU
HEPaBEHCTBA. YPaBHEHU, CBOSIIMXCS K pelleHNH YPAaBHEHUH, HEPABEHCTB U UX CUCTEM.
YpaBHEeHUS C OAHOMN nuHenHbIM. KBaspataoe Pacno3naBarb 1enble M JIpoOHbIe ypaBHEHHs. Pemarb JuHelHble W
HEepEMEHHOM ypasHeHue. Peluenue ypasHenn, KBAJIPATHbIE YPABHEHHsI, YPABHEHUS, CBOIALIMECS K HUM, IPOCTEMIINE
CBOJAILIUXCS K KBAJAPAaTHBIM.
AT b JIpOOHOpallMOHAIbHBIE YPABHEHMUSL.
bukBagpaTHbie ypaBHEHUS.
. IIpensaraTh BO3MOXXHBIE CLIOCOOBI PEIICHUSI TEKCTOBBIX 33714, 00CYKIATh UX U
[Tpumepsl perieHust ypaBHEHU N
: . pelmaTh TEKCTOBBIE 3a/1a4M PAa3HBIMH CIIOCO0AMU.
TpPETbEe U 4EeTBEPTOU .
. 3HAKOMUTBCS C HCTOPHUEH Pa3BUTHS MAaTEMATUKU
CTENEHEN pa3IoXKEeHUEM Ha
MHOkHUTENH. Pemenue apodHo-
paLMOHATIBHBIX YPaBHEHHH.
Pemenue TEKCTOBBIX 3aj1a4
anreOpandeckuM METOI0M
YpaBHEHHUs U 14 | VpaBHeHue c aByms nepeMeHHbIME | OcBauMBaTh U NPUMEHSITh IPUEMBI PEIICHUSI CHCTEMBI JIBYX JTMHEHHBIX

HEepaBEHCTBA.
Cucrembl ypaBHEHHH

u ero rtpadpuk. Cucrema aByX
JUHEHNHBIX YPaBHEHHU C JBYMs
IIEPEMEHHBIMU W €€  pElICHHE.
Pemenue cucreM AByX ypaBHEHUH,
OJHO U3 KOTOpBIX JMHEWHOE, a

JIpyroe  —  BTOPOM  CTENEHH.
['paduueckas MHTEPIIPETALMS
CHUCTEMBbl YpaBHEHUN ¢ JABYMS
MIEpEMEHHBIMU. Pemenne

TEKCTOBBIX 3aJ1a4 aJ'Il"e6paI/I'-IeCKI/IM
crrocodbom

YPaBHEHUH C IByMs IEPEMEHHBIMU U CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX
OJIHO YpaBHEHHE HE SIBJISIETCS JTMHEHHBIM.

Hcnoan3oBath QyHKIMOHATBHO-TpapUUecKue

MIPECTABICHMS ISl PeLICHUs M UCCICA0BAHMA YPABHEHUM U CUCTEM.
AHAIU3MPOBATH TEKCTHI 33/1a4, PelIaTh UX aJreOpandyeckuM crocoooM:
MEePeXO0UTh OT CIIOBECHOM (hOPMYIIMPOBKH YCIOBHS 33JJauu K anreOpanyeckon
MOJIENH IyTEM COCTABJIIEHMSI CHCTEMBl YPAaBHEHUI; pelIaTh COCTABICHHYIO
CUCTEMY YpaBHEHUI; HHTEPNPETHPOBATH PE3yJIbTAT.

3HAKOMMTBCS € HCTOPUEH Pa3BUTHA MaTEMaTUKU




YpaBHeHUd U

16

Yucnoseie HEPABCHCTBA U UX

I'II/ITaTb, 3alluCbIBAaTh, IOHUMATb, HHTEPINPETUPOBATL HCPABCHCTBA,

HEpPaBCHCTBA. cBoiicTBa. JIMHENHbIE HEPABEHCTBA WCIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO. BBIMOJHATHL IpeoOpazoBaHust
Hepasencrsa C OHOU IIEPCMCHHOMN U HX HEPaBEHCTB, HCMOJIL30BATh JIJIs MPE0OpPa30BaHUS CBOMCTBA YHCIIOBBIX
pemienye. CHCTEMBI JIMHCHHBIX HepaBeHCTB. Pacno3HaBaTh IMHEHHEBIE M KBapaTHEIEC HEPABEHCTBA. Pemarh
HEPaBEHCTB C OJIHOW MTEPEMEHHOMN . .
p A p JIMHEWHbIE HEPABEHCTBA, CUCTEMBI JINHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
u ux pewenue. KpagparHeie
BKJIIOYAIOIIUX KBAJ[PaTHOE HEPABEHCTBO, U PELIaTh UX; 00CYKAATH [TOTYyUYEHHbIE
HEPAaBEHCTBA U UX PEILCHUE.
peLeHus..
['paduueckas unTepnperanms G .
HEPABCHCTB U CHCTEM HEPABCHCTB H3o0 pfl)l(aTb pelIeHre HEPAaBEHCTBA U CUCTEMbI HEPABEHCTB HAa YUCIIOBOM
C ABYMS TIEpEMEHHbIMHU MpsIMOH, 3aNMCbIBATH PEIICHHUE C TIOMOIIbI CUMBOJIOB.
PemiaTth KBajjpaTHBIC HEPABCHCTBA, UCTIOIB3YS rpauuecKue MpeACTaBICHHUS.
OcBanBaTh U NPUMEHSITh HEPABECHCTBA IIPH PELICHUU
pa3IMYHBIX 33]1a4, B TOM YUCJI€ TPAKTUKOOPUEHTUPOBAHHBIX
OyHKIMN 16 | Keamparnunas ¢ysnkuwms, ee rpadpuk | Pacmo3HaBarh  Buabl  W3ydaeMbiX  (QyHKIHIA, WLJIIOCTPHPOBATH

u cBoiictBa. [lapaGona, koopauHATHI

BEPILLIUHBI napaboisbl, 0Ch
cummeTpun mapabonsl.  ['paduku
(bYyHKIMIA:
y=kx, y=kx +b,

k
y=_.

X
y=x4 y=x%y

=+/x,

y=Ix|

CXeMaTH4YeCKH, OOBSICHATHL PAClOJIOXKEHUE HAa KOOPAMHATHOW IJIOCKOCTH
rpadukos k
byukimii Buga: y =kx, y =kx + b,y = Ly=xy

- V= Vx, Y T |x| B3aBucumoctH OT 3HaUeHUI KOIPDHUIHEHTOB;

OINMCHIBAaTh UX CBOMICTBA.

Pacno3snaBath kBajpaTHuHylo ¢yHKouio 1o ¢opmyne. IlpuBoauts

NpUMepbl KBAJPaTUYHBIX 3aBHUCUMOCTEH M3 pEaJbHOM >KU3HU, (PHU3HKH,

reoMeTpud. BuIABAATHL U 000011aTh OCOOEHHOCTH rpaduka KBaJpaTHUHOMN

dynkmum y = ax? + bx + C.

CTpouth M M300pakaTh cxeMaTH4eCKH TIpaduKH KBaJApaTHUUHBIX (YyHKIUH,

3a7aHHBIX QopMyTaMu BHAa Y = ax?, y =ax?+q,y = a(X + p)?, y = ax? + bx + c.
AHAJIM3MPOBATH U IPUMEHATH CBOMCTBA N3YUYEHHBIX QYHKIUH [T UX
MOCTPOCHMS, B TOM YHUCIIE C TOMOIIBIO ITU(PPOBBIX PECYPCOB

X




YuciioBble
[OCJIEIOBATEILHOCTHU

15

ITousaTue yncioBon

noCICA0BATCIbHOCTH. 3aI[aHI/Ie

MOCIIEA0BATEIBHOCTH
pPEKyppeHTHOU (HOpMyYJION H
¢dopmyoii N-ro uieHa.
Apudmernueckas u
reOMETPUYECKasi IPOTrPECCUHU.
®opmyIbl N-TO YIeHa
apudMeTHIeCcKon M
reOMETPUYECKON IIPOIPECCHIA,
CYMMBI IIEPBHIX N YICHOB.
H300paxeHne 4ieHOB
apupMeTUYECKON U
FeOMETPUYECKON IIPOrpeccuit
TOYKAMU Ha KOOPJIUHATHOU
IJIOCKOCTH. JINHENHBIN U
AKCIOHEHIIUAJIBHBIN POCT.
CrnosxHble MPOLEHTHI

OcBauBaTh 1 NPUMEHATH UHJCKCHBIC 0003HAUCHUS, CTPOUTH peyeBbie
BbICKA3BIBAHUS C HUCIOJIb30BAHUEM TEPMUHOJIOTUH, CBI3AHHOU C IIOHATHEM
MOCJIEJ0BATEIBLHOCTH.

AHaau3upoBaTh GopMyIy N-ro wieHa

MOCJIEI0BATEILHOCTH HIIM PEKYPPEHTHYIO (POPMYITYy M BHIYHCJSTDH YICHBI
MOCTIeIOBATEIbHOCTEH, 3alaHHBIX STUMH (HOPMYIIaMH.

YcranaBaMBaTh 3aKOHOMEPHOCTD B [IOCTPOCHUH TOCIIEI0BATEIbHOCTH, ECIIH
BBIIIMCAHbI IIEPBbIE HECKOJILKO €€ UJIEHOB.

Pacno3HaBaTh apuMETUUECKYIO H TEOMETPUUECKYIO IPOTPECCHH MTPH Pa3HBIX
crocobax 3amganus. PemaTs 3a1aun ¢ UCMOIb30BaHUEM (POpPMYIT N-TO UieHa
apu(MeTUYECKO U reOMETPUUECKOM MPOTrpecCcHii, CyMMBI IIEPBBIX N YJICHOB.
H300paxkaTh 4ieHbl 10CIEI0BATEIbHOCTH TOUKAMU Ha KOOPJIUHATHON
IJIOCKOCTH.

PaccmaTtpuBaTh npuMepsbl IPOLECCOB U SIBJEHUH U3 pealbHOM KU3HH,
WUTIOCTPUPYIOIINE U3MEHEHUE B apu(pMETHUECKOil mporpeccuu, B
reOMETPHUECKOM MPOrpeccuu; N300pa’kaTb COOTBETCTBYIOLIME 3aBUCMOCTH
rpaguyecKH.

Pemath 3aga4u, CBS3aHHbIE C UNCIOBBIMU M1OCIIEI0BATENILHOCTSIMU, B TOM UHCIIE
3a/1a4M U3 peaybHOM KU3HM C UCIIOJIb30BaHUEM IIU(PPOBBIX TEXHOJIOTUN
(27IeKTPOHHBIX TaOIHII, TPadUIECKOTO KABKYJIATOpa | T.11.). PemaTs 3a1aun Ha
CJIO’KHBIE NTPOLIEHTHI, B TOM YHCJIE 3a/1a4M U3 pEaJIbHOM NPAKTUKH (C
HCIIOJIb30BAaHUEM KaJIbKYJIATOPA).

3HAKOMMTBCS € HCTOPUEH Pa3BUTHSA MaTEMaTUKU




[ToBTOpEHwUeE,
000011IEHME,
cUCTEeMaTH3aIus
3HAHUM
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Uucna W BBIYUCICHUSA (3aIUCh,
CpaBHEHUE, JICWCTBHUS c
NEHUCTBUTEIIbHBIMU YUCIIaMH,
quyciloBas IpsAMas; IMPOLEHTHI,
OTHOLLECHMUS, IIPOIIOPLIMH;
OKpYTJICHUE, pUOIIKEHHUE,
OLICHKA;  pEIIEHHWE  TEKCTOBBIX
3aj1a4 apu(pMeTHIecKuM

crocobom)

OnepupoBaTh NOHATUSIMHM: MHOKECTBO, TIOJ]MHO>KECTBO, OIIEPALIUU HAJ
MHOKECTBaMH; MCMOJIL30BATh IpaQHUECKOE MPEACTABICHUE MHOXKECTB JIJIs
OTMCAaHMS PEeaJbHBIX POIIECCOB U SBJICHUH, TP PELICHUH 3a7a4 U3 IPYTUX
y4eOHBIX TPEAMETOB.
AKTYaJIu3MpoBaTh TEPMUHOJIOTHIO H OCHOBHbIE /1eiiCTBHUS, CBSI3AHHbIE C
YU CJIAMM: HaTypalbHOE YUCIIO, IIPOCTOE U COCTAaBHOE YUCIIA, AETUMOCTh
HATYpaJbHBIX YHCEIN, IPU3HAKHU JCTMUMOCTH, IIEJI0€ YUCII0, MOTyJIb YUCIIA,
OOBIKHOBEHHASI U IECATUYHAS IPOOH, CTAHAAPTHBIN BUJ YHCIIa, apU(PMETHUESCKHIA
KBaJpaTHBI KOPEHb.

BoinoiHATH AeliCTBUSA, CPABHUBATH U YIOPSA0YUBATH YKCIIa, IPEICTABIATh
YUCJIa HA KOOPAUHATHOM MPSIMOM, OKPYTJISTh YMCIA; BHINOJHATH NPUKUIAKY U
OLIEHKY pE3yJIbTaTa BHIYMCICHHIA.

Pemats TexkcroBble 3amaum  apudmernyeckuM crnocobom. Pemartn
NpaKTHYeCKue 3a1a4M, COJIepKallie MPOLEHTHI, JOJIH, YacTH, BhIpaXkarolne
3aBUCHMOCTH: CKOPOCTb — BpEMsi — pacCTOsSHHE, I[I€Ha — KOJUYECTBO —
CTOUMOCTb, 00be€M pPabOTBl — BpeMs — MPOU3BOAUTEIBLHOCTh TpYyZa.
Pa3ouparb peanbHble )KU3HEHHbIE CUTyalluu, (pOpMyYJIMpPOBaTh UX HA SI3bIKE
MaTeMaTHK{, HAaXOAMThb pELIEHUE, NPUMEHsss MaTeMaTHYeCKHH armapar,
HHTEPNPeTHUPOBATH PE3yJIbTaT

AnredpanuecKue BHIPAKCHHS
(mpeobpazoBaHue anredpanuecKux
BBIp)XEHUI, I0MTyCTUMbBIE
3HAYCHUS)

OnepupoBaTh NOHATHAMM: CTETICHB C I[EJIBIM TTOKa3aTesieM, apuPMETHICCKUN

KBaJPaTHBIN KOPEHBb, MHOTOUJIEH, aJireOpandeckast ApoOk, TOKIECTBO.
BbInoHATH OCHOBHBIE AeHCTBHSA: BBITIOJIHITH pacyeTsl M0 GopMyIiam,
peoOpa3oBHIBATH IIEIbIE, TPOOHOPAIIMOHATBHBIE BRIPAKEHUS U BBIPAKECHHUSI C
KOPHSIMH, PEATTM30BBIBATh PA3JI0KEHNE MHOTOWIEHA HA MHOKUTENM, B TOM YHCIIE
C HCTOIBh30BaHUeM (POPMYI pA3HOCTH KBAJPAaTOB M KBAJApaTa CYMMBI U Pa3HOCTH;
HaXOJUTh JIOMYCTUMBIC 3HAYCHHUS TIEPEMEHHBIX JIJISl IPOOHOPAIIMOHATEHBIX

BBIPAYKECHH, KOPHEH.




MoaeupoBaTh ¢ MIOMOIIBIO (POpMyYIT peasibHbIE POLIECCH U SABICHUS

DOyHKIMHT

(mocTpoeHue, CBOWCTBA U3YyUEHHBIX
byHKUMH; TpadguuecKoe perieHne
YpaBHEHUHN U UX CUCTEM)

OnepupoBaTh NOHATHAMM . QYHKIHS, TpaPuK QyHKIMH, HYJIU QYHKIIHH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, TPOMEKYTKH BO3pacTaHusl, yObIBaHNUS,
HauOoJIbIIIee ¥ HAUMEHbIIIEEe 3HAYCHUS (DyHKIIHH.

AHAJIM3UPOBATh, CPABHUBATDH, 00CY:KIaTh CBOWCTBA (PYHKIUH, CTPOUTH UX

rpaduKu.

OnepupoBaTh NOHATUAMM: IIPsIMasi IPONOPLIMOHAIBHOCTh, 0OpaTHas
MPONOPIMOHATLHOCTD, THHEHHAas (PyHKIS, KBaApaTu4Has GyHKIus, mapadora,
runepbona. Ucnoab3oBaTh rpaduKH 17151 ONPEICTICHUSI CBOMCTB, MTPOIIECCOB U
3aBUCUMOCTEH, JUIsl pelIeHUs 3a/1a4 U3 IPYTUuX y4eOHBIX IPEIMETOB U PEaIbHOU
KHU3HHI; MO/IEJIMPOBATH C IIOMOIIBIO IPa)UKOB pealbHbIC MPOLIECCH U SBICHHUS.
Bripaxkath (popMy1aMH 3aBUCUMOCTH MEK/y BETUYHMHAMU

OBLLEE
KOJIMYECTBO
YACOB
[TIPOTPAMME

o
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PABOYASA NTIPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B /-9 KITACCAX

IHHOACHUTEJIBHASA 3AIINCKA

['eoMeTpust Kak OIMH W3 OCHOBHBIX Pa3JI€NIOB IIKOJbHOW MAaTEMAaTHKHA, UMEIOIINN
CBOCH IIEeTBI0 00ECIeYNTh M3YYEHHE CBOWCTB W pa3MepoB (PUTyp, MX OTHOIICHHA U
B3aMMHOE pPAaCIOJIO)KEHUE, OMUPAETCS Ha JIOTHYECKYIO, JIOKa3aTeIbHYIO JIMHUIO.
[lenHOCTH HW3yYE€HHUS] TEOMETPUM HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
3aKJIIOYACTCST B TOM, YTO OOYYAIOMIMICS Yy4YUTCA TMPOBOAUTH JOKa3aTelbHbIC
paccyXeHus, CTPOUTHh JIOTHYECKHE YMO3aKJIIOUYEHHUS, JIOKa3blBaTh HWCTUHHBIC
YTBEPKIACHUS U CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, IMPOBOAUTH PACCYXKACHUS «OT
MPOTUBHOIO», OTJIWYaTh CBOWCTBA OT MPU3HAKOB, (OPMYJIUPOBATH OOpATHBIC
YTBEPKIICHHUS.

[{enpto M3y4YEHHs] TEOMETPUM SIBJISIETCSI UCIOJB30BAHUE €€ KAK MHCTPYMEHTA MpPH
pElIEHUH KaK MaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a7ad, BCTPEYAIOLIMXCA B
peanbHOM Ku3HU. OOydYaromuiicss JOJDKEH HAYUYUTHCS OMPEACNISITh T'€OMETPUYECKYIO
burypy, ONMUCBHIBaTH CIIOBAaMHU YEPTEK WIM PUCYHOK, HAWTHU IJIOMIAh 3E€MEIbHOTO
y4acTKa, pacCuuTaTh HEOOXOJUMYIO JJIMHY ONTOBOJIOKOHHOTO KaOens uiu TpeOyemble
pasMephl rapaxa st aBtomoOuis. [lpu pemieHun 3amad MpakTUYECKOTO XapakTepa
OOyYaroIIMIIC YUYUTCSI CTPOMTH MAaTEMaTHYECKHE MOJICTU PEATbHBIX >KU3HEHHBIX
CUTYyaIlUi, TPOBOAUTh BEIYUCIICHUS U OLICHUBATD MOJTYUYCHHBIN pe3yJIbTar.

BaxxHo moguepkuBaTh CBSI3M TE€OMETPUM C JPYTMMH Y4e€OHBIMU MpEIMETaMH,
MOTHBUPOBATh HCIOJIB30BATh OINPEACICHUS] TEOMETPUYECKUX (GUTYp U TIOHSTH,
JEMOHCTPUPOBATH MPUMEHEHHUE TIOJIYYEHHBIX YMEHUHN B (DU3UKE U TEXHHUKE. DTH CBSI3U
HauOosiee SPKO BUAHBI B TeMax «BekTtopbl», « TpUTOHOMETPUUYECKHE COOTHOIICHHUS,
«Metoa koopauHat» u «Teopema I[udaropay.

VYueOubit kypc «l'eoMeTpus» BKIIOYAET CJCAYIONIME OCHOBHBIE pa3jieibl
cogepxkanusi:  «l'eomerpuueckue Gurypsl W UX  CBOHcTBay, «l3mepeHue
F€OMETPUYECKUX BEIWYUHY», «J[eKapTOBbI KOOpPAMHATHI HA IJIOCKOCTH», «BekTopb»,
«JIBmxkeHus miockocTny, «IIpeodpazoBanus moao0us».

OOmiee YMCIO YacoB, PEKOMEHIOBAHHBIX [UIsI H3Yy4YeHHMs] ydeOHOro Kypca
«I"eomerpus», — 204 gaca: B 7 kinacce — 68 gacoB (2 yaca B Henelno), B 8 kinacce — 68
yacoB (2 Jaca B Hefiento), B 9 kiacce — 68 yacoB (2 Jaca B HEJIEIIO).
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COAEPXAHUE OBYYEHUSA
7 KIIACC
Havanbnbie moHsTHs reomerpuu. Touka, mpsmas, OTPE30K, JIyd. YTOJ. Bunubl

yriioB. BeprukaneHble ©  cMmexHble  yribl.  buccekrpuca yrma.  Jlomanas,
MHOTOYT'OJIbHUK.
[TapaienbHOCTB U NEPIICHINUKYJIIIPHOCTD IIPSIMBIX.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBAa OCEBOWM cUMMeETpuu. [Ipumeps
CUMMETPHH B OKPYKAIOILIEM MUPE.

OCHOBHBIE MTOCTPOEHHUS C MTOMOIIBIO LUPKYJIS U JHHEHKU. TpeyroasHuk. BeicoTa,
MeanaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOEpEHHBIN 1 PABHOCTOPOHHUI TpeYroibHUKU. HepaBeHCTBO TpeyroabHHUKA.
CBoiicTBa M MNpHU3HAKU PaBHOOEIPEHHOTO TpeyroibHUKa. llpu3Haku paBeHCTBa

TPEYTOJIbHUKOB.

CBoiicTBa M NpPHU3HAKM NApaUIeIbHBIX NpAMBIX. CyMma yIVIOB TpPEyTOJIbHHKA.
Breninue yriel TpeyronbHUKA.

[IpsMoyrosibHbIE ~ TpeyrojdpHUK.  CBOMCTBO  MEIHWaHbl  NPSAMOYIOJBHOTO
TPEYTOJBHUKA, NMPOBENCHHOW K rumnoreHy3e. [Ipu3Haku paBeHCTBA MPSAMOYTOJBHBIX
TPEYTOJILHUKOB. IIpsIMOYTOJIBHBII TPEyTrOabHUK € yTrioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O [JIMHE
JOMaHOW, TeopemMa O OoJjbIleM yrjie u OoJbIlIed CTOPOHE TPEYroJbHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS.

I'eomeTpuueckoe MecTo To4YeK. buccekrpuca yriia u cepeAMHHBIN IIEPIICHANKYIIAP
K OTPE3Ky KaK F€OMETPUYECKHE MECTA TOYEK.

OKpy>KHOCTb M KpyT, XOp/a U JUaMEeTp, UX CBOMCTBA. B3auMHOE pacrnosiokeHHe
OKpykHOCTH MW mpsaMou. KacarenpHas M cekymas K OKpYKHOCTH. OKpYy>KHOCTB,

BIIMCAaHHAA B YI'OJI. Bnucannas u onucanHas OKPYKHOCTH TPCYI'OJIbHHKA.

8 KJIACC

YereipexyronpHuku. [lapauienorpamMmM, €ro npu3Haku HU CBOWMCTBA. YacTHbIE
clydyad TapajuieiorpaMMoB (MIPSMOYTOJBHUK, pOMO, KBajpaT), HX MPU3HAKU H
cBoiicTBa. Tpamnernus, paBHOOOKas Tparenus, €€ CBOMCTBa U Mpu3Haku. [IpsimoyronbHas
Tpaneuusl.

Meron yasoenuss menmanbl. lLleHTpanbHas cumMmerpus. Teopema Paneca u
TeopeMa O NPONOPLUOHATBHBIX OTPE3KAX.

Cpennue TMHUM TPpEyrojibHUKA U Tpaneuu. L{eHTp macc TpeyrojipHuKa.
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ITonoOue TPEYTOJIbHUKOB,  KOA(hQHUIIMEHT noaobus.  IlpusHaku
no106us TpeyroiabHUKoB. [IpuMenenne noqo0us npu peneH!H MPaKTUIECKUX 3a/1ad.

CpoiicTBa muomanet reoMmerpuueckux Quryp. Dopmynsl Ans  MIOMIAIH
TpPEyroJibHUKa, TNapajuieriorpaMma, pomba u Tpaneuuud. OTHOIIEHHE IUIOIIAIeH
noI00HBIX (uryp.

Boluncnenue 1uiom@aael TpeyrojbHUKOB W MHOTOYTOJBHHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenwe Teopembl Iludaropa mnpu pemeHUU
MPAKTUYECKHX 3a]1ad.

CuHyc, KOCHHYC, TaHIE€HC OCTpOr0 yria HpSIMOYTOJIbHOTO TpPEyrojbHHKA.
OCHOBHOE TPUTOHOMETPUYIECKOE TOXKIECTBO. TpHUroHOMETpuYecKrne QyHKIIUU YTJIOB B
30°, 45° u 60°.

BnucanHbie ¥ HEHTpalIbHbIE YIJIBI, YTOJI MEXIY KacaTeIbHOM W XOpIoi. YTIIbI
MEXIy XOpJAaMH U CEKyIIMMH. BrucaHHbIE W ONHCAaHHBIC YETHIPEXYTOJbHUKH.
B3aumHoe pacnonoxenue aByX okpyxkHocted. Kacanme okpyxkHocrei. OOuue
KacaTelbHbIE K JIBYM OKPY>KHOCTSM.

9 KJIACC
Cunyc, kocunyc, Tanreic yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPHYECKOE

TOXAECTBO. DOPMYJIbI IPUBEACHUS.

Pemenne TpeyronpHukoB. TeopeMa KOCMHYCOB M TeOpeMa CHHYCOB. PelieHwne
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nogodus. [1og0061Me COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 NpPOU3BEIACHUN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUM OTPE3KOB
CEKYILIHUX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

BekTop, nnuHa (MOZYJb) BEKTOPA, COHANPABIICHHBIE BEKTOPHI, POTHUBOMNOJI0KHO
HaIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIUU
HaJl BEKTopamu. Pa3nokeHne BEKTopa 110 AByM HEKOJJIMHEAPHBIM BEKTOPaM.
Koopaunater Bektopa. CKalsipHOE NPOU3BEICHHE BEKTOPOB, MPUMEHEHUE IS
HAaxO0XJICHUSA JUIMH U YTJIOB.

JlexkapToBbl KOOpAMHATHI Ha IIOCKOCTH. YPaBHEHHs IPSAMOU U OKPYKHOCTH B
KOOPAMHATaX, IEPECEYEHUE OKPYKHOCTEM M MpAMBIX. METoI KOOpAWHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJBHUKHU. [[mMHAa OKpyKHOCTH. I'pamycHas u paguaHHas

Mepa yrJia, BBIYMCICHHUE JUIMH IyT OKpy>kHOcTel. [1nomanas kpyra, cekropa, CerMeHTa.
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JIBWKEeHUsT TUIOCKOCTU W BHYTPEHHHUE CUMMETpuUu (Guryp (siemMeHTapHbIe
npeacrapiienus). [lapamensubiii nepenoc. [ToBopor.

HPEAMETHBIE PE3YJIBTATBI
[IpenMeTHbie pe3ydbTaThl OCBOCHHUS NPOrpaMMbl yUeOHOTO Kypca K KOHILY

o0yueHus B 7 Kiacce.

Pacno3naBaTh H3ydeHHBIC TeOMETpUUYECKHE (PUTYPBI, ONMpEesTh MX B3aMMHOE
pacmoyio)KeHue, H300pakaTh TEOMETPHUYECKHE (UTYPHI, BBIOJHATh YEPTEKU II0
YCIOBUIO 3ajlaud. M3MepsaTh JIMHEHHBIC W YIJIOBbIE BEIWYMHBI. Peliats 3agauum Ha
BBIUKCJICHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

[IpoBoauTh TpyOyI0 OLIGHKY JUHEWHBIX M YTJOBBIX BEJIUYMH MPEAMETOB B
peanbHOM JKU3HU, Pa3MEPOB MPUPOIHBIX 00BEKTOB. Paznuuath pa3Mepbl 3TUX 0OBEKTOB
T10 TOPSIAKY BEIIMYUHBL.

CTpouTh 4EPTEXKU K TEOMETPUUECKUM 3a7a4aM.

[Tosb30BaThCA MPU3HAKAMH PABEHCTBA TPEYTOJILHUKOB, UCIIOJIb30BaTh IPU3HAKU U
CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPU PEIICHUU 3a]1a4.

[IpoBOANUTE JIOTMYECKUE PACCYKIECHUS C UCIIOJb30BAHUEM TI'€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCs  MpU3HAKAMM  PABEHCTBA  NPSAMOYIOJIBHBIX  TPEYrOJIbHUKOB,
CBOMCTBOM MEAMAaHbI, MPOBEICHHON K TMMOTEHY3€ MPSIMOYTOJIbHOTO TPEYTOJIbHUKA, B
pPELICHUY TeOMETPUUECKHUX 3aaY.

OrnpenensTe napamuieIbHOCTh MPSMBIX C MOMOIIBIO YTJIOB, KOTOPbIE 00pa3yeT ¢
HUMH cekyias. OmnpeaensiTh NapalIeIbHOCTh MPSIMBIX C TIOMOIIBI0 PpPaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOW MPSIMOM JO TOYEK APYTOM MPSIMOU.

Pemiats 3a1aun Ha kieT4aTou Oymare.

[1poBOANTH BBIUMCICHUS U HAXOAUTh YHCIOBbIE U OYKBEHHbIC 3HAUEHHUS YTJIOB B
F€OMETPUYECKUX 3aJadyax C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TIPH TEPECEUECHUU JBYX
napajyieIbHBIX MOPSMBIX CEKylleW. Pemare mpakTUdyeckue 3aJaud Ha HaXO0XKIACHUE
YIJIOB.

Brnagerp mNOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEHATH
OMCCEKTPUCY yIJla U CEpPEIUWHHBIA MEPIEHAUKYISP K OTPE3Ky KaK IeOMETPUUYECKHE
MECTa TOYEK.

@opMyIUPOBaTh OMNPEACIECHUS OKPYKHOCTM W Kpyra, XOpAbl W JIHAMETpa
OKPYXHOCTH, TOJIb30BAThCS MX CBOWCTBAMHU. YMETh MPUMEHSTH 3TH CBOWCTBa IIpHU
pelIeHnY 3a1a4.
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BiageTts NOHATHEM ONMCAaHHOM OKOJO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoAuTh ee 1eHtp. Ilomb3oBatbes (akTaMu O TOM, 4YTO OHCCEKTPHUCH YIJIOB
TPEYTOJIbHUKA MEPECEKAOTCA B OJHOM TOYKE, M O TOM, 4YTO CEpEIUHHBIC
NEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAXTCS B OTHON TOUKE.

Bianerp MOHATHEM KacaTeNbHOW K OKPYXKHOCTH, IOJIb30BAaThCS TEOPEMOM O
NEPIEHANKYJIIPHOCTH KacaTEIbHOU U paJinyca, IPOBEICHHOIO K TOUKE KACAHHUS.

[lonp30BaThCA MPOCTEUIIMMH T'€OMETPUYECKHMHU HEPABEHCTBAMH, IOHMMAaThb HX
NPAKTUYECKUAN CMBICIL.

[IpoBOAUTE OCHOBHBIE T'€OMETPUYECKUE IIOCTPOCHMUS C IMOMOLIBIO LUPKYJIS U
JIMHEVKH.

[IpeameTHbIE pE3yJIbTaThl OCBOEHUS NPOrpaMMbl y4yeOHOro Kypca K KOHILY
oOyueHus B 8 kiacce.

Pacrio3HaBaTh OCHOBHBIE BU/Ibl YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, OJIb30BATHCS
UX CBOMCTBaMU IPH PELICHUU T€OMETPUUECKUX 3a1a4.

[IpuMeHsTh CBOMCTBA TOUKHM NEPECEUCHHsI MEANAaH TPEyroJibHUKa (LIEHTpa Macc) B
pEeLIeHUH 3aa4.

BraneTes moHATHEM CpeIHEW JIMHMM TPEYroJIbHWKA W TpalelWH, NPUMEHSITh WX
CBOKWCTBA IIPU PELIEHUM reomeTpudeckux 3anad. llomp3zoBarbecs Teopemon Paneca u
TEOPEMOI O POMOPLMOHAIBHBIX OTPE3KaX, MPUMEHATh UX JUIsl PEIICHUS IPAKTUYECKUX
3ajad.

[IpumeHsATh TNpU3HAKU TOJNO0OUS TPEYTrOJbHUKOB B PEIICHHMH T'€OMETPUUYECKUX
3a1ad.

[Tonw3oBaThess Teopemoit Iludaropa mjisi  pemieHUST TEOMETPUUYECKUX U
npakTUYecKux 3afgad. CTpOUTh MAaTEMaTUYECKYI0 MOJENb B IMPAKTHYECKHX 3aJayax,
CaMOCTOSITEJIbHO POBOJAUTH YEPTEXK U HAXOAUTH COOTBETCTBYIOLIUE JJIUHBI.

BiageTs NOHATUSAMU CUHYCa, KOCUHYCA U TAHI'€HCAa OCTPOro yIia MpSMOYTOJIbHOIO
TpeyroyibHUKa. [10J1630BaThCsl ATUMU MOHSATUSIMU JJI PEIICHUS] MPAKTUUYECKUX 3a/ad.

Boruucnats  (pazauyHbIMA - COCO0AMH) IUIONIAJb TPEYroJbHUKA W IUIOLIAAU
MHOTOYTOJIBHBIX (pUryp (MoJib3yscCh, e HEOOXOIUMO, KalbKyJIaTOpoM). IIpuMeHsTh
NOJIyYeHHbIE YMEHUS B TPAKTUUYECKUX 3aJadax.

BiageTs NOHATUSAMU BIMCAHHOTO M LIEHTPAJIBHOTO YTJla, UCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIJIAX MEXAY XopAamH (CeKYIIUMH) U yrie MEeXIy KacaTeIbHOU H
XOpAOH MPU PEIICHUN T€OMETPUUECKUX 3aaY.

Bnangerp mNOHATMEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, INPUMEHATh CBOMCTBA

OIIMCAHHOI'0 YCTBIPCXYI'OJIbHUKA ITPHU PCIICHUHN 3a/1a4.
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[TpuMeHSTH MOTydeHHbIC 3HAHUS Ha MPAKTUKE — CTPOUTHh MATEMaTHICCKUE MOJICIH
UL 3a7ad  PEbHOMW JKM3HW ¥ TMPOBOJHWTH COOTBETCTBYIOIIUE BBIUMCICHUS C
MpUMEHEHUEM TMOJ00Ws ©  TPUTOHOMETpUU  (TOJIB3YsICh, TN HEOOXOIUMO,
KaJIbKYJIITOPOM).

[IpeameTHbIE pE3yJIbTaThl OCBOEHUS NPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPHIX YIJIOB, HAXOAUTh C MX MOMOIIBIO
pa3MYHbIE BJEMEHTBI MPSMOYTOJILHOTO TPEYroJIbHUKA («PEIIeHHE MPSMOYTOJIbHBIX
TPEYroJIbHUKOBY). HaxomuTe (¢ NOMOIIBIO KaJIbKyJIATOpa) UIMHBI M YIJbI IS
HETaOJIMYHBIX 3HAYCHU.

[Tonb3oBaTbcs (opMyslaMH MNPUBEIECHHUS KM OCHOBHBIM TPUTOHOMETPUYECKHM
TOXKJIECTBOM JUISl HAaXOXJCHHWS COOTHOIIEHHH MEXJIy TPUTOHOMETPUYECKUMU
BEJIMYUHAMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB W KOCHHYCOB JUISl HAXOXIACHHUS Pa3Iu4HbIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY), IPUMEHATh UX IPU PEIICHUU
r€OMETPUYECKUX 33]1aY.

Bnagers moHsTHSAMH TpeoOpazoBaHUs MOJ0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB
noa00HBIX Guryp. [lonb3zoBaTbcs CBOMCTBaMU MOJ00MSI MTPOU3BOJIBHBIX (PUTYpP, YMETh
BBIUMCIATh JJIUHBI U HAXOAUTh YIJWIbI y MOA0OHBIX ¢Quryp. Ilpumensars cBoiicTBa
noj00usl B MPAKTUYECKUX 3aJadax. YMETb MPUBOAUTH MPUMEPHI MOJOOHBIX (UTYD B
OKpPY’KaroILEM MHUpE.

[Tonb30BaTbCA TEOpPEMAaMHM O MPOU3BEINCHUU OTPE3KOB XOPHA, O NPOU3BENCHHUH
OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonbp30BaThCA BEKTOPAMH, TIOHUMATh UX T€OMETPUUYECKUA U (PU3MUECKHUI CMBICI,
NPUMEHATh MX B PEIICHUUM TEOMETPUYECKUX U (¢u3nueckux 3anad. I[IpumeHsTsb
CKJISIPHOE NMPOU3BEIEHUE BEKTOPOB ISl HAXOKICHUS JUIMH U YIJIOB.

[Tonb30BaThCA METOJIOM KOOPAMHAT HAa IUIOCKOCTH, NMPUMEHSATH €r0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/au.

BrageTs NOHATHSMHU MPAaBUJIBHOIO MHOTOYTOJIBHUKA, JIMHBI OKPY>KHOCTH, JIJTUHBI
IYyTU OKPY>KHOCTH U PaJUaHHON Mepbl yrila, YMETh BBIYUCIATH IUIOLAAL KPyTra U €ro
yacteil. [[puMeHsITh MOJyYeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Haxoguth ocu (MIu UEHTPHI) CUMMETpUHM (PUTYp, TPUMEHATH JBUKCHHS
IUIOCKOCTHU B MPOCTEUIINX CIIydasiX.

[IpuMeHATh MOy4YEeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMAaTUUECKHUE MOJEIH

JJIA  3a4a4 pCaHLHOfI JKN3HHU HW IPOBOAUTH COOTBCTCTBYIOHIME BLIYMCIICHUA C
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NpUMEHCHHEM TMOA0OHs W
HEO00XO0JIUMO, KATBKYJISITOPOM).

TPUT'OHOMCTPHYCCKUX

byHKIMMA

(OJB3YSCh,

rIe
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TEMATHYECKOE INTAHUPOBAHMUE 7 KIIACC

Y TIEpBUYHBIE MTPEICTABICHUS O
paBHBIX ¢urypax. Tpu nprusHaka
[paBEHCTBA TPEYTOJILHUKOB.
[Ipu3Haku paBeHCTBA
MPSMOYTOJIBHBIX TPEYTOJIbHUKOB.
CBOMCTBO MEAUAHDI
MPSMOYTOJIBHOTO TPEYTOIbHUKA,
MPOBEJICHHOW K TUIOTEHY3E.
PaBHOOe1peHHbBIE U
PaBHOCTOPOHHUE TPEYTOJbHHUKH.

HanmenoBanue Komm
OcHoBHOE
pazznena YECTBO OcHOBHBIE BUJIBI I€ATEIHLHOCTH 00yYarOIINUXCs
COJIEpKaHUE
(Temsl) Kypca 4acoB

[Ipocreiimue 14 [Ipocreiiliie reoMeTpUudeCcKue DopMyIHPOBATH OCHOBHBIE ITOHATHS U onipeaencHusd. PacnosnaBarb

reOMETPHYECKHE 00beKThl. MHOTOYTOJIbHUK, W3YYCHHBIE T€OMETPUICCKUE (PUTYPHI, ONPeaesiTh UX B3aUMHOE

¢burypsl u ux nomaHasi. CMEKHbIE U pacIoJIoKEHHUE, BBINOJHATDL Y€PTEXK 110 YCIOBUIO 3a1a4H.

cBolicTea. M3mMepenue BEpTHKalIbHbIE YIibl. Pabora ¢ IIpoBoaMTH MPOCTEUIIINE TOCTPOEHHUS C MOMOIIBIO UUPKYJIA U JIUHEHKH.

reOMeTpPHYECKHX NPOCTCUIIUMH HCPTCIKAMH. N3mepsATh TMHEWHBIE U YIJIOBBIE BETUYUHBI TEOMETPUUYECKUX U MPAKTUYECKUX

BeIMYNH M3mepeHne JUHEHHBIX U YITIOBBIX | (&. aron

BEJIMYMH, BEIUUCIICHNE OTPE3KOB U
OnpenensiTh «HA T1a3» pa3MepPhl peallbHbIX 00BEKTOB, MPOBOAUTH TPYOYIO
JIOB
a4 OLICHKY UX pa3MEpOB.

Pematsp 3a/1aun Ha BBIYKCIIEHUE JUIMH OTPE3KOB U BEJTMYHH YTJIOB.
Pemarp 3a1aun Ha B3aUMHOE PACIIOJIOKEHUE T€OMETPUUYECKUX QUryp.
IIpoBoauTh KiIaccUPUKALNUIO YIIIOB, BBIYMCIATh  JIMHEHHBIC U
YIJIOBBIE BEJIMYUHBI, MPOBOAUTL  HEOOXOIUMBIE JOKa3aTeIbHbIE
paccyx/ieHus. SHAKOMUThCS ¢ HCTOPH el pa3BUTHS TEOMETPUU

TpeyronbHUKN 22 [loHsATHe 0 paBHBIX TPEYTOJNbHUKAX |Pacmo3HaBaTh Mapbl paBHBIX TPEYTOJIBHUKOB HAa TOTOBBIX UepTekax (C

yKa3aHHEM MPU3HAKOB). BLIBOAUTH CiieICTBUS (PAaBEHCTB COOTBETCTBYIOIINX
HIIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB. POPMYJIMPOBATH ONPEICIICHUS:
OCTPOYTOJIBHOTO, TYMOYTOJIBHOTO, MPSIMOYTOJILHOTO, PABHOOEIPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJbHUKOB; OMCCEKTPHUCHI, BEICOTHI, MEHAHBI
TPEYroJbHUKA; CEPEIUHHOIO NEPIEHIUKYIISIpAa OTPE3KA; IEPUMETPa
TPEyToJIbHUKA.

@opmMyIMpPOBATH CBOWCTBA U MPU3HAKU PABHOOEIPEHHOTO TPEYTOJIbHUKA.
CrponTh ueprexu, pemiarb 3aga4yd C IIOMOLIbI0 HAXOXKJIEHHsS paBHbBIX

TPEYrOJIbHUKOB.

IIpuMeHSTH TPU3HAKU PABEHCTBA MPSMOYTOJIbHBIX TPEYTOJbHUKOB B 3a/1a4aXx.




[Ipu3Haku u CBOMCTBA

[paBHOOEPEHHOTO TPEYT OJIbHUKA.

HepaseHcTBa B reomerpuu.
[IpsaMOyTrobHBIN TPEYTOJIBHUK C

yriom B 300

Hcnoab3oBath 1udpoBbIe pecypchl AJsl UCCAeA0BAHUS CBOWCTB M3y4aeMBbIX

¢buryp.
3HAKOMHTBCS C HCTOPHUEH Pa3BUTHS T€OMETPHH

[lapannensHbie 14 [TapannensHble pAMbIC, UX @opmMyJMPOBATH NOHATHE MTAPAIICITBHBIX MPSIMBIX, HAXOAUTD NMPAKTHUECKUE

MIpSIMBIE, cBoiicTBa. HakpecT nexarue, IIPEMEPEL.

Cymma YTJI0B COOTBCTCTBCHHbIC H3yuars cBoiicTBa YIiioB, 0Opa30BaHHBIX IPH MEPECEUYCHUH MapaICIbHbBIX
OJIHOCTOPOHHUE YTJIbI .

TpEyroJIbHUKA A P yIJIBL, TPAMBIX CEKyTIEHi.
00pa3oBaHHBIE MPH MEPECCUCHUH

. IIpoBoauTh A0Ka3aTeIbCTBA MAPAIEIBHOCTH JBYX HPSMBIX C MOMOIIBIO

MapajuieIbHbIX MPSMBIX CEKYIIEH).
TIpusHaK mapamensrocTs npsamex | YT1OB; 00pa30BaHHBIX MPU MEPECCUCHUN ITUX MPSIMBIX TPETHEH MPSMOIA.
4epes PaBEeHCTBO PACCTOSHUN OT BopruucasaTs cyMMy YIJI0B TPEyTOJIbHUKA U MHOTOyTOJIbHUKA. HaxoauTs
TOYEK OHOI IIPSIMOIA 10 BTOPOii YHUCJIOBBIC U OYKBEHHBIE 3HAYEHHUS YTJIOB B FTEOMETPUUECKHX 3a/1a4ax C
npsimoit. CyMMa yrios HCIIOIB30BAaHUEM TEOPEM O CYMME YIJIOB TPEYTOJbHUKA U MHOTOYTOJIbHUKA.
TpeyroJbHuKa. BHeIHHe yriibl 3HAKOMMTBLCS C MICTOPHEN Pa3BUTHS TEOMETPUU
TPEYroJbHUKA

OKpy>KHOCTb U KpPYT. 14 OKpyXHOCTbB, XOpAa U AUAMETP @opmMyaMpoOBaTh ONpeleJeHUusl: OKPYKHOCTH, XOPbl, JUaAMETpa U

['eomeTpuueckue
MOCTPOCHHUSI

ux cBoiicTBa. KacarenpHas k
OKpYKHOCTU. OKpY>KHOCTb,
BnvcaHHas B yroi. [lonarue o
I'MT, npuMeHeHue B 3aayax.
buccekTpuca u cepeIuHHBIN
NEPIEHIUKYISIP KaK
F€OMETPUUYECKHE MECTA TOYEK.
OKpy’KHOCTb, OITMCAaHHAs OKOJIO
TpeyroiabHuka. OKpyKHOCTb,
BIIMCAaHHAsl B TPEYTOJIbHUK.

KacaTeJIbHOW K OKPYKHOCTH.

H3yuaTth ux CBOKCTBA, IPU3HAKH, CTPOUTH uepTexu. UcciieqoBars, B TOM
YHUCIIE HCMOJb3Ysl HH(PPOBBIE Pecypchl: OKPYKHOCTh, BIIMCAHHYIO B YIOJ;
LIEHTP OKPY>KHOCTH, BIIMCAHHOW B YTOJI; PABEHCTBO OTPE3KOB KaCATEIbHBIX.
Hcnoab3oBarb meroa I MT 11 nokasaTenbcTBa TEOPEM O IIEPECEUECHUU
OMCCEKTPUC YTIIOB TPEYTOJIbHUKA M CEPEIUHHBIX IEPIEHIUKYIISPOB K
CTOpOHAaM TPEyrojibHUKa ¢ nomouipro I'MT.

OBJ1ageBaTh NOHATUSIMM BIIMCAHHON M ONMKMCAHHOM OKPY>KHOCTEH

TPEYroJbHUKA, HAXOAUTD LIEHTPHI ATUX OKPY>KHOCTEM.




[Ipocreiimue 3amayn Ha
MMOCTPOCHUE

Pemath OCHOBHBIE 32/1a4M HA OCTPOEHUE: yIiia, PABHOTO JAHHOMY;
CepeMHHOr0 NEPICHINKYIIApa JAHHOTO OTPEe3Ka; MPsIMOM, MPOXOAAIIEH uepes
JAHHYIO TOUKY M MEPHEeHIUKYISIPHON TaHHOU MPAMOil; OMCCEKTPHUCHI TaHHOTO
yTjia; TPEYroJIbHUKOB 0 Pa3IMYHbIM 3JIEMEHTaM. 3HAKOMHTBCS ¢ HCTOPHEH
pa3BUTHS FEOMETPUU

[loBTOpeHue, 4 [ToBTOpenue u 06001IEHUE PemiaTh 3a1a4M Ha NOBTOPEHUE, WILTIOCTPUPYIOIINE CBSI3U MEXY pa3IMUHbIMU
000011eHne 3HaHNH OCHOBHBIX ITIOHATUI U METO/I0OB 4acTsAMH Kypca
Kypca 7 Kiacca
OBUIEE 68
KOJIMYECTBO
YACOB I10

[TPOT'PAMME




8 KJIACC

(mIpsAMOYTONEHUK, POMO, KBaJIpar),

UX MPU3HAKHA U CBOKCTBA.
Tpanemus. PaBuoOokas u

IIPSAMOYTOJIbHAs Tpaneuuu. Meron
yABOCHUS MenaHsbl. L{enTpanbHas

CUMMETPHUS

HaumenoBanue Komnue
pasznena CTBO OcHOBHOE cojiepKaHue OcHOBHBIE BUJIBI ICATEITHHOCTH 00YYArOIIUXCS
(TemMbl) Kypca 4acoB
YeTrlpexyroiabH 12 [Tapannenorpamm, ero npusHaku 1 | M300paxkarh M HAXOAMTb Ha YepTeXaX YETHIPEXYTOJbHUKHU Pa3HbIX BUAOB U
KU cBoiicTBa. YacTHbIE City4yan ux oneMeHThl. @DopMyJIMpoBaTh  ONpeleJieHUsi:  IapajuleJorpaMmma,
1apaJlIeI0rpaMMOB NpsIMOYTOJIbHHKA, pomOa, KBajpaTa, Tpamelud, paBHOOOKOH Tparenuw,

IIPSIMOYTOJIbHOM TpaIeLuy.

Jloxa3pIBaTh M MCIOJB30BATH NPH PELIEHMH 3a4a4 IPU3HAKM U CBOMCTBA:
napasuIenorpaMmma,

MpsIMOYTOJIbHHMKA, poMOa, KBajipaTa, Tpaneuuu, paBHOOOKOM Tparnenuu,
MIPSIMOYTOJIHOW TpaIeLuu.

IIpuMeHsITH MeTOJ yIBOCHMs MeIHaHbl TpeyrojibHHKa. Mcmoab3oBaTh

UG POBBIE PECYPCHI ISl UCCIIEJOBAHUS CBOMCTB U3Y4aeMBbIX (QUTYP.

3HAKOMHTBCS € MCTOPHUeEH Pa3BUTHS T€OMETPUU

Teopema @aneca wu
TeopeMa 0
MTPOTIOPIIHOHATEHBIX
OTpe3Kax, Mo I00HbIe
TPEYTOJIILHUKA

15

Teopema ®daneca u TeopemMa o
IPOMOPLUOHATIBHBIX OTPE3KAX.
CpenHsist TUHUS TPEYTOJIbHUKA.
Tpanenus, ee cpeaHss JTUHUS.
[TponopuroHanbHbIE OTPE3KH.
IleHnTp Macc B TpEYTOJIbHUKE.
[Tono6uble TpeyroiabHuKku. Tpu
npu3HaKa noao0us
TpeyrojabHUKOB. [IpumeHenue
noo0ust MpH perieHnn
MPAKTUYECKUX 3a7a4

IIpoBoaAMTH MOCTPOEHMA C TOMOIIBIO IUPKYJISA U JIUHEHKH C UCIIOJIb30BAHHE
Teopembl Qajneca M TEOPEMBI O MPONOPLUOHAIBHBIX OTPE3KaX, CTPOUTH
YETBEPTHIA MPONOPLUHUOHAIBHBIA OTPE3OK.

HpOBOIlI/ITb A0KA3aTECJILCTBO TOI'0, YTO MCIUAHBI TPCYTOJIbHUKA IEPECCKAIOTCS
B O)IHOfI TOYKEC, U HAXOAMUTD CBA3b C HEHTPOM MACC, HAXOAUTH OTHOLICHUEC, B
KOTOPOM MCAHAHLI ACIIATCA TOYKOM UX MepeCcCUCHUA.

Haxoauth mogo0HbIe TPEYTOIFHUKH Ha TOTOBBIX YEPTEkKaX C YKa3aHHEM
COOTBETCTBYIOIINX MPU3HAKOB 10100151, PemiaTh 3agaum Ha moj00HbBIC

TPEYTOJbHUKH C OMOIIBIO CAMOCTOATEIBHOTO MTOCTPOEHUS YEPTEKEN U

HaXxO0XJICHUS MOJOOHBIX TPEYTOJIHHUKOB.

IIpoBoaNTH 10KA3aTEJIBCTBA C UCIIOIH30BAHNEM MPU3HAKOB TTOT00MS.

Joka3piBaTh TpU TMpHU3HAKa M0A00MS TpeyroibHUKoB. IIpuMeHATH
MOJTyYEHHbIE 3HaHUSI IPU PELHICHUN T€OMETPUUECKUX U MPAKTUYECKUX 3a/1ad.




3HAKOMHTBCS C HCTOPHEN Pa3BUTUS TEOMETPUU

[Imomane. 14 CBoiicTBa IWIOIIAEH OBJjajieBaTh NEPBUYHBIMH MPEACTABJIEHUAMH 00 OOIICH TEOPHH ILIOIIA N
Haxoxnenue TreOMETPUUYECKUX PUTYP. (Mepsl), hOpMYJIMPOBATH CBOMCTBA IUIOIIA/IHU, BBIICHATH UX HATJISATHBIN
TUTOTIA/ICH ®opmyrbl I IIIOLIAH cMBICI. BRIBOAUTH (hOPMYJIBI IUIOIIAIN MTapajliesiorpaMMa, TPEYToJIbHHKA,
TPCYTOJLHUKOB U TpeYyroibHHKa, Tparnenuy u3 GOpMyJIbI U0 IPSMOYTOJIBHIKA (KBAIpaTa).
MHOTOYTOJIbHBIX TapajlICorpaMma, TparlCiii. BbIBoauTH (POPMyYJIBI ILIOIIAIH BBITYKIOTO YETHIPEXYTOILHUKA YEPE3
uryp. Brrancrenue Hﬂouﬂaﬂeﬂ JUaroHaiy u yroi mexay Humu. HaxoanTs miiomanu Guryp, n300paskeHHBIX
g;:;aﬂﬂ 1OZI06HBIX g;or?;lbz; glgs&ogz;lf;?& Ha KJIeT4yaToi Oymare, MCNoJib30BaTh pazoueHue GUryphl Ha 4acTu U
Tnomau noxoGHbIX buryp. noctpauBaHue. Pa3douparb npuMepsl UCIOJIb30BaHUSI BCIIOMOIaTEIbHOM
3a1aun ¢ IPAKTHYECKUM IUIOLIA/IN JUI PEIIEHUS TEOMETPUYECKUX 3a/1ad.
cozmepxanuem. Pemenne 3anau ¢ Haxoaure ruiomanm nogo0HbIx ¢uryp.
MTOMOLUIBIO0 METOA BoruncasTh 1I0maau pa3IuyHbIX MHOTOYTOJIbHBIX (huryp. Pemars 3anaun
BCIIOMOTaTENIbHOM IJI0IIAI1 HAa IUIOIIA/Ib C MPAKTUYECKUM COIEPKAHUEM
Teopema ITudaropa 10 Teopema I[Mudaropa, ee Joxa3biBaTh Teopemy [ludaropa, ucnoab30BaTh €€ B MPAKTUYECKUX
U Hayasa npumenenune. Onpeenenye BBIUMCIICHUSX.
TPUTOHOMETPHUH TPUTOHOMETPHHYECKUX (yHKIIMIT ®opMyIHpOBaTH ONPEACICHUS TPUTOHOMETPUUECKUX (DYHKIIMHA OCTPOTO

OCTPOTO yTjia MPSIMOYTOJILHOTO
TpEYroJIbHUKA,
TPUTOHOMETPHUYECKHE
COOTHOLICHUS B MPAMOYT'OJIBHOM
TpeyroyibHuKe. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKIECTBO

yria, NpoBePATb UX KOPPEKTHOCTD. BeiBOOMTH TPUTOHOMCTPUUCCKHUC
COOTHOLICHUSA B MPAMOYT'OJIbHOM TPCYT'OJIbHUKE.

HccnenoBath COOTHOIIECHHS MEXIY CTOPOHAMH
TpPEYroJIbHUKAX C yriiamu B 45° n 45°; 30° u 60°.

B IPSIMOYTOJIBHBIX

Hcnoan3oBath HopMyIbl IPUBEICHUS U OCHOBHOE TPUTOHOMETPUYECKOE
TOKIE€CTBO JIs HAXO0XKICHUS COOTHOILIEHUIM MEX Y TPUTOHOMETPUYECKUMU
(GYHKIUSAMU PA3IMYHBIX OCTPHIX YTJIOB.

IIpMeHATH [OJyYEHHBIE 3HAHWUS U YMEHUS IIPU PELICHUU IIPAKTUYECKUX
3az1a4.

3HAKOMHTBCS C HCTOPHEH Pa3BUTUS TEOMETPUU




VYTIIbI B OKPYKHOCTH.
Brmicanneie u
OITMCaHHBIE
YETBHIPEX YT OJIbHUKH.
KacarensHBIC K

13

Bnucanublie u nieHTpanbHbIE
YIJIbI, YTOJI MEXKIY
KacaTeJIbHOU U XOPJOH.
VYrubl MeXay XopaamMu 1
cexkyumu. Bricannsie u

®opMyJIMPOBATh OCHOBHBIE OIIPE/ICTICHHUS, CBSI3aHHBIE C YIJIaMU B Kpyre
(BMCaHHBIN Yo, IeHTpalbHbIN yron). HaxoauTh BNrcaHHbIE YIIIbI,
ONMPAIOLINECS HA OJIHY IYTY, BBIYMCIASATH YIJIbl C TOMOIIBIO TEOPEMBI O
BIMCAHHBIX yTiIaX, TEOPEMbI O BIUCAHHOM YEThIPEXYTOJIbHUKE, TEOPEMBI O
LIEHTPAJIBLHOM YTJI€.

OKPY>KHOCTH. OIIMCAaHHBIC YCTBIPEXYTOJIbHUKU, HccaenoBarb, B TOM YHUCIE C TOMOLIBIO III/ICIJpOBI)IX PECYpPCOB, BIIMCAHHBIC U
Kacanmue UX MPHU3HAKM M CBOMCTBA. OIMCAaHHBIEC YETHIPEXYTOJIBHUKY, BBIBOAUTH X CBOMCTBA U IIPU3HAKHU.
Opr)KHOCTeﬁ HpI/IMeHeHI/IC 3TUX CBOUCTB npu Hcnoap30BarTh 3TH CBOWCTBA U IMPU3HAKU ITPpHU PCUHICHUHA 3a1a4

pELIeHUN FEOMETPUYECKHX 3aad.

B3anMHoOe pacnionokeHue IByx

OKpY’KHOCTEH, o011ue

kacarenbHble. Kacanue

OKPY’KHOCTEN
[loBTOpEHME, 4 [ToBTOpEeHME OCHOBHBIX MOHATHI 1 | PemiaTh 3a7a4M Ha TOBTOPEHHE, MIUTFOCTPUPYIOIIUE CBSA3H MEKY Pa3InIHbIMU
060011IeHHe 3HAHMI METOJI0OB KypcoB 7 M 8 KJIacCOB, | 4YacTsAMH Kypca

0000111eHNe 3HaHUH
OBLIEE 68
KOJIMYECTBO
YACOB 1o

[TPOPAMME




9 KJIACC

Haumenoanue paszaena KomnuectBo
OcHoOBHOE coep)kaHue OcHOBHBIE BUJIBI ACATEIHHOCTH 00YYaIOLHXCS
(Temsbl) Kypca 4acoB
Tpuronomerpus. 16 Onpenenenue ®opmMyIHMpOBaTH ONpeAeJeHHsl TPUTOHOMETPUUYECKHX (DYHKUUH TYNbIX WU
TeopeMbl KOCHHYCOB 1 TPUTOHOMETPUYECKUX BYHKIMH OpSMBIX yIJIOB.
CHHYCOB. yriios ot 00 1o 1800. Dopmysl BbIiBOoIMTH TEOpeMy KOCHHYCOB U TEOPEMY CHHYCOB (¢ pamuycom
Peinenne npusesiens. Teopema KOCUHYCOB, | opycannoii OKpyKHOCTH).
Teopema CUHycoB. Pemenne .
TPCYrOJIbHUKOB p y BeiBoauth GpopmyJibl 4151 BBIYMCJICHHUS IUIOIIAAell ¢ UCIIOJIb30BAHUEM
TpeyrojapbHUKOB. [IpakTuueckoe
TeopeM TPUTOHOMeTpHH (PopMyJia MIIOIIAU TPEYTOJbHUKA Yepe3 JIBE
IIPUMEHEHUE JI0KA3aHHBIX TEOPEM
CTOPOHBI M YT0JI MEXAYy HUMH, (hopMyJia IUIOIAAN YeThIPEXYToJbHUKA Yepe3
€ro JIMaroHajIu U yroJl MeXay HUMH).
Pemiate TpeyroapHUKH.
Pematp npakTudeckue 3a1a4u, CBOIALIUECS K HAXOKICHHUIO
Pa3IMYHbIX AIEMEHTOB TPEYToJIbHUKA
[TpeoGpazoBanue 10 ITonatue o npeoOpa3oBaHUU OcBauBaTh NoHsATHE NTpeoOpa3oBanus moaoous. MccjienoBaTs OTHOIIEHKE
mo100usl. noxo0usl. JIUHEUHBIX 2JIEMEHTOB (QUTYP TIPU IPEOOPA30BAHUH TTOTO0USI.
Merpuueckue CoOTBETCTBEHHBIE 3JIEMEHTHI Haxoauth npuMepsl 1o00us B OKpYXKarollel JeiCTBUTEIbHOCTH.
COOTHOLIEHUS no100HbIX uryp. Teopema o BbIBOAMTBL METPUYECKUE COOTHOIIEHUS MEXTy OTPE3KAMH XOPJI, CEKYIIIUX U

B OKPY’KHOCTH

IIPOU3BEICHNN OTPE3KOB XOP/I,
T€OpeMa O IIPOU3BEAECHNUN
OTPE3KOB CEKYIIHX, TEOPEMA O
KBaJlpaTe KacaTeabHOM.
[Ipumenenue B pemeHnn
reOMEeTPUYECKUX 3a/1a4

KacaTelbHBIX C UCIOJIb30BAHUEM BIIMCAHHBIX YTJIOB U MOJOOHBIX
TpPeyrojabHUKOB. PemaTh reoMmeTpuyeckue 3ajauu 1 3aJa4d U3 peabHOM
KHU3HH C UCIIOJIb30BaHUEM MOJOOHBIX TPEYTOJLHUKOB




Bekropsl 12 Omnpenenenyue BEKTOPOB, Hcnonb30BaTh BEKTOPHI KaK HaPaBICHHBIE OTPE3KU, HCCIEI0BATH
CJIO’KCHUE 1 BBIYMTAHUC reoMeTpuuecKuil (nepemenieHne) u Gu3nueckuii (Cuia) CMbICIIBI
BEKTOPOB, YMHOXXEHHE BEKTOpa BEKTOPOB
Ha 4ncia0. PU3NYECKUil U 3

. HATBh ONpe/iesIeHUs1 CyMMBbI M Pa3HOCTU BEKTOPOB, YMHOKEHUS BEKTOpa Ha

TrE€OMETPUUYECKUN CMBICTT . .

YHCII0, HCCAe0BATh TEOMETPUUYCCKHIIA U (PU3UIECKUN CMBICIBI ATHX
BEKTOPOB. Pa3noxenue BekTopa . p

onepanuil. Pemars reomMmerpuyeckre 3ajauu ¢ UCMOIb30BAaHUEM BEKTOPOB.
I10 IBYM HEKOJUIMHEAPHBIM pan p g p
BEKTOPAM. PacknagbiBaTh BEKTOp IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koop/{HATBI BEKTOPA. Hcnonb30BaTh CKAIIPHOE IPOU3BEICHUE BEKTOPOB, BBIBOAUTDH €TI0
CkansipHO€ ITPOU3BEIEHUE OCHOBHbBIE CBOMCTBA.
BCKTOPOB, CI'0 IPUMCHCHHUC IS BpIyucasTe CymMMy, Pa3HOCTh M CKaJspHOE IIPOU3BEICHUE BEKTOPOB B
HaXO0X/IEHUS JUIMH U YTJIOB. KOOP/IMHATAX
Pemenue 3ana4 ¢ moMoLpI0

IIpumeHATH CKaIIpHOE MPOU3BEIECHHUE ISl HAXOXKACHUSI JUIMH U YTIIOB
BEKTOpOB. [Ipumenenue
BEKTOPOB IS pELICHUS 3a1a4
bu3uKu

JlexapToBbI 9 JlexapTOBbI KOOPAMHATBI TOUEK OcBauBaTh NOHATHE [IPIMOYTOJIBHON CUCTEMbI KOOPJMHAT, 1EKapTOBBIX

KOOpAWHAThI Ha

IIJIOCKOCTH

Ha IUIOCKOCTH. Y paBHEHHUE
IpsIMON. YpaBHEHHUE
okpyxHocTH. KoopanHaTh! TOUEK
[IepECEYCHU OKPYKHOCTH U
npsAMOoN. MeToJ KoOpaAuHaT IIpu
peLIeHUU FeOMETPUUECKUX 3a/a4,
MIPAaKTUYECKUX 3a1a4

KOOPJAMHAT TOYKHU.
BuIBOAUTH ypaBHEHHE NIPSAMOM U OKPYKHOCTU. BbIAEJIATH MOIHBII

KBaJpar Ul HaXO0XKACHUS LIEHTPA U paguyca OKpY>KHOCTH 110 €€
ypaBHeHUIO. PemiaTe 3a1a4uyM Ha HAXOXKIECHUE TOYEK

IepecedeHus NPSIMbIX U OKPY’KHOCTEN C MOMOIIBI0 METOJA KOOPANHAT.
Hcnoab30BaTh CBOWCTBA YII0BOTO KOA(PQUIMEHTa MPSIMOM MPHU pELIeHUN
3a/1a4, AJIs OIPENEIICHUs PACIIOIOKEHUS IIPSIMOA.

IIpyMeHATH KOOPAMHATHI IIPU PELICHUU TIEeOMETPUYECKUX U
MIPAaKTUYECKUX 3aJay, Ui IIOCTPOCHHMS MAaTeMaTH4EeCKUX

MOJeJIel peanbHBIX 33/1a4 («METO] KOOPAMHATY).

IToab30BaThCs U1 IOCTPOSHUS U UCCIIE0BaHUIN LIU(POBBIMU PECYPCAMH.

3HAKOMHTBCS C HCTOPHEH Pa3BUTUS TEOMETPUU




[IpaBunbHbIC
MHOTOYTOJIbHUKH.
JlnHa OKPY>KHOCTH U
MJI0ILAIb KpyTa.
Brrunciienue
Iomanen

[IpaBunbHBIE MHOTOYTOJIBHUKHU.
Uucno 0. InuHa OKpy>KHOCTH,
JyTU OKPY>KHOCTH.

Pannannas mepa yrna.
[Lmomane kpyra, cexropa,
CerMeHTa

®opMyJIMPOBATH ONPEICICHUE TPAaBUIIBHBIX MHOTOYT'OJIbHUKOB, HAXOAHTh UX
JJIEMEHTHI.

IHosib30BaTBHCS OHATHEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM C IIOMOIIIBIO
[IPaBWJIBHBIX MHOTOYTOJIbHUKOB, ONIPeAeJATh Yucio [, JJIMHYy TyTu U
panuaHHyto Mepy yriaa. IIpoBoauTh nepexoa oT paauaHHOM MEpHI yIila K
rpagyCcHON 1 HA00OPOT.

OnpeaesasaTeb mwionaas Kpyra.

BoiBoauTh (hopmyibl (B rpasycHON U paJuaHHON Mepe) JUIsl JUITUH YT,
IJIOLIA/IEN CEKTOPOB M CErMEHTOB.

Boruucasite miomanu Guryp, BKIIOYAOIIUX IEMEHThI OKPYKHOCTHU (Kpyra).

Haxoauts miomany B 3a1a4ax peaabHOM KU3HA

HBI/I)KCHI/ISI INJIOCKOCTH

ITonsiTHE O NBUYKEHUHU IUIOCKOCTH.
[TapaienpHBIN IEPEHOC, IOBOPOT
IIpuMeHeHHEe TIpU pelIeHUU 3a1a4

Pa3oupars npumepsl, WUTIOCTPUPYIOUTUE TTOHITHS JBUKCHUS.
DopMyJIMPOBATH ONPEACICHHS apalIeIbHOTO MTEPEHOCA, TOBOPOTA U OCEBOM
CUMMETPHHU.

BbIBOAMTDL NX CBOMCTBA, HAXOAUTh HEIIOIBIKHEIC TOUKH.

HaxoauThb LIEHTPBI U OCU CUMMETPHI MPOCTEUIINX (PUTYP.

IIpuMeHsTH MapajuIeIbHbIN NEPEHOC U CHMMETPHIO TPH PEIICHUH
reoMeTpUUYECKUX 3a/1a4 (pa30uparh MPUMEpHI).
Hcnoab30BaTh 1715 IOCTPOEHUS U MCCIeI0BaHUN IM(PPOBBIE pecypchbl




[ToBTOpEHuUeE,
000011eHME,

CUCTEMATHU3AIUA
3HAHUU

[ToBTOpEHNE OCHOBHBIX TOHATHM
1 METOJIOB KypcOB 7—9 KJ1accos,
000011IeHHEe U CUCTEeMaTU3aIHS
3Hanuil. [Ipocrenimmue
reoMeTpruecKue GUrypsl 1 ux
cBoncTBa. M3mepenue
reOMETPUYECKUX BEJTUYHMH.
Tpeyroneuuku. IlapamensHeie u
NIEPIECHIUKYIJISIPHBIE IIPSIMBIE.
OKpY’>KHOCTb U KpYT.
I'eomeTprueckue NoCTpoeHHUs.
VYIuBl B OKPY’KHOCTH.
BnvcanHble 1 onMcaHHbIE
OKPYKHOCTH MHOTOYT'OJIbHUKOB.
[IpsiMast 1 OKpy>KHOCTb.
UYeTslpexyroJbHUKU. BrincanHbie
U ONHMCaHHbIE
YeTBIPEXYTOJbHUKH. Teopema
[Mudaropa u Hayana
TpUroOHOMETpuH. Pemenune
OOIIUX TPEYTOJILHUKOB.
[IpaBriIbHBIE MHOTOYTOJIbHUKH.
[TpeobOpazoBanHms MIOCKOCTH.
JlBxenus. [Tomoowue.
Cummerpus.

IImomans. Beraucnenue
rtommazei. Ilnomann nogo6HbIX
¢uryp. /JlexkapToBBI KOOPAUHATHI
Ha IJIOCKOCTU. BekTopsl Ha
IUIOCKOCTH

OnepupoBaTh NOHATUSIMU: PUTYpPA, TOUKA, TIPSIMAsi, yTOJI, MHOTOYTOJIbHUK,
PaBHOOEAPECHHBIN U PABHOCTOPOHHHUH TPEYTOJbHUKH, MPSIMOYTOJIbHBII
TPEYTOJIbHUK, MeIMaHa, OMCCEKTPHCA U BBICOTA TPEYTOJILHUKA,
napajuieJiorpaMmm, poMO, IPSIMOYTOJIbHHK, KBaJIpaT, TPaIlelnsl; OKPYKHOCTb,
KacarenbHasl; paBEHCTBO U MOA00HEe (GUTYP, TPEYTOIHHUKOB; MAPAIIICIIBHOCTD
U MEPIEHANKYISIPHOCTD MPAMBIX, YTOJ MEXKY IPSIMBIMU, CHMMETPHUS
OTHOCHUTEJIbHO TOYKH U MPAMOM; JJIMHA, PACCTOSIHUE, BEJIMYMHA YTJIa,
IIOUIab, IEPUMETP.

Hcnoab3oBath (OpMyIabl: IEpUMETPA U IUIOLIATYM MHOTOYTOJIbHUKOB, IJTUHBI
OKPYKHOCTH | ILTOWIAAH Kpyra, 00bemMa MpsSMOYTOJILHOTO Mapaljiesienumnesaa.
OnepupoBaTh NOHATUSMM: IPSIMOYTOJIBHAS CUCTEMA KOOPAUHAT, BEKTOD;
HCI0JIb30BATH 3TU NOHATHUS IS IPEJICTABICHUS JaHHBIX U PEIICHUA 3a/1a4, B
TOM YHUCJI€ U3 JPYTUX Y4EOHBIX MPEIMETOB.

PemaTs 3a1a4u Ha TOBTOPEHNE OCHOBHBIX MOHATHI, WILUTFOCTPALIAIO CBSI3€EH
MEXy Pa3IMYHbBIMU YacTsIMU Kypca. BblOMpaTs MeTo 715 pelieHus 3a1a4H.
Pemiath 3aga4m 13 IIOBCEIHEBHOM XKU3HU




OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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PABOYAS NTPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTBb U CTATUCTHUKA» B 7-9 KJIACCAX

IHHOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM 1TMGPOBOM MHpE BEPOSTHOCTh M CTATUCTHUKA MPUOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTbD, KaK C TOUKHU 3PEHUS MPAKTUUECKUX MMPUIIOKEHUHN, TaK U UX POJIH
B 00pa3oBaHUM, HEOOXOJUMOM KaKIOMYy uenoBeKy. Bospacrtaer uucino mnpodeccuid,
MPU  OBJIAJICHUU KOTOPHIMH TpeOyeTcss Xopolmas 0a3oBas IMOATOTOBKA B 00JacTH
BEPOSITHOCTU U CTATHCTHUKH, TaKasl MOJTOTOBKA BakKHA JIJISl MPOJAOHKEHUST 00pa3oBaHuUs
Y JUIsl YCIIEUTHOW MPO(EeCCUOHAIBHON KapbEpPHI.

Kaxx b1l 4esnnoBek MOCTOSTHHO MPUHUMAET PEIICHUSI Ha OCHOBE UMEIOIIUXCS Y HETO
JTAaHHBIX. A 11 OOOCHOBAHHOTO NPHWHATHS PEIICHHUS B YCIOBHUSAX HEIOCTaTKa WITU
n30bITKa HWHGOPMAIMM HEOOXOJUMO B TOM YHCIE XOpomo chOpMUPOBAHHOE
BEPOSTHOCTHOE Y CTAaTUCTHUYECKOE MBIITUICHHE.

NMeHHO mo3TOMY OCTpO BCTajla HEOOXOAUMOCTh C(OOPMUPOBATH Y O0yHAIOLIUXCS
(GYyHKIMOHATBHYIO TPAMOTHOCTB, BKJIIOYAIONIYI0 B ce0s B KadyeCTBE HEOThEMJIEMOMU
COCTABJISIIONICH yYMEHHE BOCIPHHHMATh M KPUTHYCCKH aHATU3UPOBATh WH(OpMAIIHUIO,
MPE/ICTABIICHHYIO B PA3JIMYHBIX (pOpMax, MOHUMATh BEPOSATHOCTHBIN XapaKTep MHOTHX
peabHBIX TIPOIECCOB M 3aBUCHMOCTEH, MPOU3BOJIUTH IPOCTEUINE BEPOSTHOCTHBIC
pacyeThl.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMHM NpPHUHIMIAMH cOOpa, aHaiu3a u
MPEACTABICHUS] JAaHHBIX W3 Pa3IUYHBIX cep KU3HM O0OIecTBa W TOCyAapCTBa
npuoOmaeT oO0ydaromuxcs K OOIIECTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOWHATOPUKH pPa3BUBACT HABBIKM OpraHU3AlMKM Iepedopa W ToJAcCYeTa YHCIIa
BApUAHTOB, B TOM YHCJIC B TPUKIAJHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBAMH TEOPHUU
rpadoB co3maeT MaTeMaTHYeCKud (yHAAMEHT IS (OPMHUPOBAHUS KOMIICTCHIIMA B
obnmactu wHpopMaTUKM M TUEGPOBBIX TexXHOJOTHH. [lpu M3ydeHWM CTAaTUCTUKUA W
BEPOSITHOCTH OOOTAMIAIOTCS TMPEACTABICHUS OOYYarOIIMXCS O COBPEMEHHOW KapTHHE
MHpa U METOJIaX €ro MCCIEN0BaHUsA, (OPMUPYETCS MMOHUMAHUE POJIA CTATHCTHKU Kak
UCTOYHHWKA COIMAIBHO 3HAYMMOW WH(POPMAIMM W  3aKJIQJBIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIIIJICHUS.

B cOoOTBeTCTBUU C JaHHBIMHU IIEISIMU B CTPYKTYpE MpOrpaMMbl YIEOHOTO Kypca
«BeposTHOCTh U CTATUCTHKAY» OCHOBHOTO O0IIEro 00pa3oBaHMs BbIACIICHBI CIEAYIOIINe
coziepxkaTenbHO-MeToanueckue nuHuu: «lIpencraBneHue NaHHBIX W ONUCATEIbHAS
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CTaTUCTHUKA», «BeposTHOCTH», «INeMEHThl KOMOWHATOpUKN», «BBeneHue B Teopuro
rpagoBy.

Conepxanue nuHuu «lIpeactaBieHne JaHHBIX M ONUCATENbHAs CTATUCTHKA»
CIIy’KUT OCHOBOH JUisi POPMUPOBAHUSI HABBIKOB PaOOTHI ¢ MH(POpPMALIUEH: OT YTCHUS U
WHTepHpeTannu WHGOpPMAIuU, TPEACTAaBICHHOW B TaOMWIlaX, HA auarpaMmax u
rpadukax, 10 cOopa, MpEACTaBICHUS M aHajdW3a JaHHBIX C HCIOJIb30BAHUEM
CTATUCTUYECKUX XapaKTEPUCTHK CpPEeIHUX U pacceuBaHusi. Pabortas ¢ gaHHBIMY,
oOyyaromuecsi ydarcsi CUMTBIBAaTh W HWHTEPIOPETUPOBATh JaHHBIC, BBIJIBUTATh,
apryMEHTHUPOBaTh W KPUTUKOBATh MPOCTEUINNE THUIOTE3bl, Pa3MBIIUISATh HaJ
(dakTOpaMu, BBI3BIBAIOIIMMU U3MEHYMBOCTb, U OIICHUBATh MX BIHUSHUE Ha
paccMaTpUBaEMbl€ BEIMUUHBI U MTPOIECCHI.

NHTYyUTUBHOE TMPEICTABICHUE O CIy4YalHOM W3MEHUYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEN M TEHJCHLHW CTAHOBUTCS MOTHBHUPYIOLIEH OCHOBOM I W3Y4YCHHS
TEOPHUU BEpOSATHOCTEH. boJbIlioe 3HaUEHNE UMEIOT MPAKTUYECKUE 3a/IaHKs], B YACTHOCTHU
OTIBITHI C KIIACCUYECKUMH BEPOSITHOCTHBIMU MOJEIISIMHU.

[ToHsATHE BEPOATHOCTH BBOJAMUTCS KaK Mepa MPaBIONoA00Us CIy4ailHOTO COOBITHSI.
[Ipu uzyuennu yuyeOHOTo Kypca 00ydaronuecs 3HaKOMSITCS ¢ MPOCTEHIIIMMHI METOIaMH
BBIYUCJICHUS BEPOSITHOCTEH B CIIy4yalHBIX JKCIEPUMEHTAaX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMUA HCXOJAaMHU, BEPOATHOCTHBIMM 3aKOHAMU, MO3BOJISIOIIMMHU CTaBUTh H
pemath Oosiee ClIOkKHBIE 3aaud. B yueOHbIN Kypc BXOIST HayaldbHbIE MPEACTaBICHUS
0 CIIy4alHbIX BEJIMYMHAX U UX YUCIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBISIETCA 3HAKOMCTBO OOy4YaroMMXCAd C
MHOXECTBAaMU M OCHOBHBIMHU OIE€palldSIMU HAJl MHOKECTBAMH, PacCMaTpUBAIOTCS
MpUMEpbl TMPUMEHEHUs] MJid pelieHus 3a7ad, a TakKe HCIOJIb30BaHUSI B JPYTUX
MaTeMaTUYECKUX KypcaX U YUYEOHBIX MpeaMeTax.

B 7-9 xmaccax wusyuaercss y4yeOHBIM Kypc «BeposSTHOCTP W CTaTUCTHUKa», B
KOTOPBIM BXOAAT pasneinbl: «lIpencraBieHue MaHHBIX W OMUCATENIbHAsl CTaTUCTUKAY,
«BeposgaTHoCTbY, «DneMeHThl KOMOUHATOPUKNY, «BBeneHne B Teopuio rpadosy.

OOmiee 4YKCIIO YacoB, PEKOMEHJOBAHHBIX JUISI M3y4eHUs Y4eOHOTO Kypca
«BeposTHOCTh U cTaTucTukay, — 102 yaca: B 7 kiacce — 34 yaca (1 gac B Heaenio), B 8
kiacce — 34 gaca (1 yac B Heneno), B 9 kiacce — 34 yaca (1 yac B Henemo).
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COIEPKAHUE OBYYEHMUA

7 KJIACC

[IpencraBnenre AaHHBIX B BHJAE TaOJHMI, aUarpamm, rpapuKoB. 3aroIHEHHUE
TaOJUIl, YTEHUE U MOCTPOCHUE AHarpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peasbHBIX TpoieccoB. M3BnedueHne mHbOpMAIMU W3 AMArpaMM U
TaOJINIL, UCTIOIH30BAHNE U UHTEPIPETALIMS JAHHBIX.

OnucarenbHasi CTAaTUCTHUKA: cpeaHee apudMeTnyeckoe, MeAuaHa, pa3Max,
HauOoJbllleeE W HaUMEHbIIIEE 3HAUYCHHS HaOopa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

Cry4aiiHbIil SKCIEPUMEHT (OIIBIT) U clydaiiHoe coObITHE. BEpOsSATHOCTh U YacToTa.
Ponp ManoBeposSITHBIX U MPAKTUYECKH JIOCTOBEPHBIX COOBITHI B IPUPOJE U B OOIIECTBE.
MoseTa u urpajapHas KOCTb B TEOPUM BEPOSTHOCTEM.

I'pad, Bepimna, pedbpo. Crenenp BepiuHbl. Yuciao pedep U cymMMapHas CTETECHb
BepiuH. [Ipencrapnenue o cBsa3HocTu rpada. [enu u nukisl. [lytu B rpadax. O6xoxq
rpada (diinepos myTth). [IpeacraBienue o0 opueHTHPOBaHHOM rpade. Pemenue 3amad ¢
MOMOIIBI0 TpadoB.

8 KJIACC
[Ipencrapiienre NaHHBIX B BUJIE TAOIUII, TUarpaMM, TpauKoB.

MHO0eCTBO, 3JIEMEHT MHOKECTBA, TOJAMHOXECTBO. Ornepaluuy Hal MHOKECTBAMMU:
oObeuHEHUE, mepecevyeHue, AonoiaHeHue. CBoiicTBa omepanuii HajJ, MHOXECTBAMU:
[IEPEMECTUTENIBHOE, COYETATEIIbHOE, PACIIPENEIIUTENIBHOE, BKIOUeHM. Vcnons3oBanue
rpaguueckoro MpeACTaBICHUS MHOXKECTB ISl ONUCAHUS PEANbHBIX IPOLIECCOB U
SIBJICHUM, IPU PELICHUU 3a/1a4.

N3mepenne paccemBaHus HOaHHbIX. /Jlucnepcnss M CcTaHZApPTHOE OTKIIOHEHUE
YUCJIOBBIX HA0OPOB. /lnarpamMma paccenBaHusl.

DneMeHTapHble COOBITUS CiydaiiHOTo omnbiTa. CiydaiiHble coObITHs. BeposTHocTH
coObIT. OMNBITBHI C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUAMU. CiydailHbIN
BbIOOp. CBsI3b MEX]y MaJOBEPOSITHBIMU M MPAKTUYECKH JTOCTOBEPHBIMU COOBITUSMU B
npupoe, 00IIeCTBE U HAYKeE.

HepeBo. CBOWCTBA JEPEBBEB: €AMHCTBEHHOCTh MYTH, CYILIECTBOBAHWE BUCSYECH
BEPIIMHBI, CBSI3b MEXKAY YHCIOM BEpIIMH M uuciaoM pedep. IlpaBuio ymHOXKeHUS.

Pemenue 3a1au ¢ moMouibio rpados.
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[TpotuBononoxusie coObiTus. duarpamma Ditnepa. O0beIMHEHUE U MTEpECeUCHUE
coopiTuii. HecoBMecTHbIe cOOBITHS. Dopmysia CI0KEHHUS BEPOATHOCTEH. Y CIIOBHAs
BepoaTHOCTh. [IpaBuno ymuoxenus. HesaBucumbie coOwiTusa. IlpencraBienue
JKCIIEPUMEHTAa B BHUJAE JepeBa. PemeHue 3agay Ha HAXOXKICHHE BEPOSITHOCTEH C
MIOMOIIBIO JIEPEBA CIIyYalHOTO SKCIIEPUMEHTA, JuarpaMM Jitiepa.

9 KJIACC
[IpencraBieHre JaHHBIX B BUJE TaOJWIl, AHarpaMm, IpauKoB, WHTEPIIPETAIIUS

TaHHBIX. UTeHHEe U TOCTpOSHUE TabIHUII, AuarpamMm, Tpa(UKoOB O PeaTbHBIM JaHHBIM.
[lepecranoBku u ¢aktopuan. CodeTaHus W UYHCIO coueTaHuil. TpeyrojbHUK
[Tackains. Pemienne 3aiad ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.
['eomerpuyeckass BepoSITHOCTb. CiyuyallHbIM BBIOOp TOYKM U3 (QUTYpPHI Ha
ITOCKOCTH, U3 OTPE3Ka U U3 JYyTH OKPYKHOCTH.
HcnbiTanne. Ycnex u Heygaya. Cepusi UcnblTaHuM 10 nepBoro ycnexa. Cepus
ucnbiTanuii bepHyu. BepoaTtHocTu coObITHI B c€pUM UCTIBITAHUN bepHyu.
CiyvailHass BeJIMYMHA W pacOpeieieHne BEPOSTHOCTEM. MaremaTtndeckoe
oXujanue u aucrepcus. [Ipumepsl MaTEMaTHYECKOTO OKHUAAHUS KaK TEOPETUYECKOTO
CpPEIHEr0 3HAUYCHUS BEIMYMHBI. MaTEMAaTUYECKOE OXKUJIAHUE U TUCIEPCUS CITyYalHOU
BEJIMYMHBI «YHUCIIO YCIEXOB B CEPUU UCHBITAHUN bepHymy.
ITonsatune o 3akoHe OonbIIMX 4Hced. M3mMepeHue BEPOSTHOCTEH C IMOMOIIBIO
4acToT.
Ponb 1 3HaueHMe 3aK0Ha OOJIBIINX YHCEI B IPUPOE U OOIIECTBE.
HNPEAMETHBIE PE3YJIbTATBI

[TpenMeTHble pe3ybTaThl OCBOCHMS MPOrpaMMbl yuyeOHOro Kypca K KOHILY
oOyueHus B 7 Kjacce.

Yurarb uH(OpMaLUIO, TPEACTABICHHYIO B TaOlMIax, Ha JguarpaMmax,
NpeICTaBIsATh JaHHbIE B BUAE TaOMUI, CTPOUTh JAHArpaMMmbl (CTOJOMKOBBIE
(cTonbuatkie) U KPyroBbi€) IO MAaCCHBaM 3HAYEHUH.

OnuceIBaTh 1 MHTEPIPETUPOBATH PEAIBHBIE YMCIIOBBIE JAHHBIE, MPEICTABICHHBIC
B TaOJIMIIAX, HA AUArpamMmax, rpapukax.

Hcnonb30BaTh I ONMCAHUS JAHHBIX CTaTUCTUYECKHUE XAPAKTEPUCTUKU: CPEIAHEE

apI/I(l)MeTI/I‘IeCKOG, MEaHuaHa, HauOOJIbIIIeE Y HAaNMEHBIIIEE 3HA4YCHMA, pasMax.
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NmMeTpr mpeAcCTaBiI€HHE O CIy4alHOM W3MEHYMBOCTH HA NpUMEpax IeH,
(u3nyecKux BEJIMYMH, AaHTPOIIOMETPUYECKUX JIaHHBIX, HMMETh [PEACTABICHUE O

CTaTUCTUYECKON YCTOWYHUBOCTH.

[IpeameTHble pe3yJibTaThl OCBOEHHUS NPOrpaMMbl y4yeOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce.

N3Bnekath U npeoOpa3oBbIBaTh MHGOPMAIIHIO, MPEACTABICHHYIO B BUJEe TaOIuII,
auarpaMm, TpauKoB, IPEICTABIATh JaHHBIC B BUAC TaOIUI, TUarpamMm, rpaduKoB.

OnuceiBaTh J@aHHBIE C TOMOIIBIO CTATHCTHYECKUX TIOKAa3aTelel: CpeaHux
3HAYCHHUH U MEp paccenBaHus (pa3Max, TUCTIEPCHS M CTAHIapTHOE OTKIOHEHUE).

HaxonuTh 4acTOTHl YHMCIIOBBIX 3HAYEHUI M YaCTOThI COOBITHIA, B TOM YHUCJIE I10
pe3yJibTaTaM U3MEPEHUIN U HAOIIOICHUM.

HaxonuTh BEpOSITHOCTH CIIy4allHBIX COOBITUH B ONbBITaX, 3HAs BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE€ B OIBITAX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH
COOBITHSIMH.

Hcmonp3oBaTh rpadudeckue MOJSTH: JCPEBO CIYYalHOTO AKCIICPUMEHTA,
JIuarpaMMbl DiJiepa, YuciaoBas npsmasi.

OnepupoBaTh TMOHATHUSIMH: MHOXKECTBO, TOJIMHOXECTBO, BBIMIOIHATH OIEpPaIlUN
HaJ MHOXKECTBaMH: O0BbEIMHEHHE, NTepEeceUCHHE, TOTOJHEHNE, TIEPEUNCTISATh AIEMEHTHI
MHOXECTB, MPUMEHSITh CBOMCTBA MHOKECTB.

Hcmonp3oBaTh Tpaduueckoe MPEACTaBICHHE MHOXKECTB M CBSI3CH MEXKIy HUMH
JUTSI OTIMCAHMsI TIPOIIECCOB U SBJICHHWM, B TOM YHWCIE TPU PEIICHUU 3aJad U3 JAPYTHUX

y4eOHBIX MPEIMETOB U KYPCOB.

[IpeameTHbIe pE3yNbTAaThl OCBOEHHUS NPOrpaMMbl y4yeOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

W3Bnekate U mpeoOpa3oBbIBaTh WH(OpMAIMIO, MPEACTABICHHYI0 B Pa3IHMYHBIX
UCTOYHHMKAX B BHUJAC TaOJIMIl, OUarpamm, TpauKoB, MPEACTaBIATh JaHHBIC B BHUIE
Ta0JIHII, TUarpaMm, rpauKoB.

Pemares 3amaum  OpraHW30BaHHBIM TIEpeOOpPOM BapHaHTOB, a TaKXkKe C
MCIIOJIh30BaHNEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh OMMcaTeIbHBIE XapaKTEPUCTUKH ISl MACCHBOB YMCJIOBBIX JTAHHBIX,
B TOM YHCJIE CPETHUE 3HAYCHHS K MEPhI paCCCHBaHUS.

HaxonuTh 4acTOThl 3HAYEHWW W YaCTOTHI COOBITHS, B TOM 4YHCJE TOJb3YSCh

pe3yibTaTaMu MPOBEICHHBIX U3MEPEHHUIN 1 HAOII0IEHUH.
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HaxonuTh BEpOSITHOCTH CIy4YalHBIX COOBITUN B U3YUEHHBIX OIBITaX, B TOM YHUCIE
B OIBITaX C PABHOBO3MO>KHBIMU AJIEMEHTAPHBIMU COOBITUSIMH, B CEPUAX UCHBITAHUN 10
IIEPBOrO YCIIEXA, B CEPUSX UCTBITAHUN bepHyuin.

VIMeTh IpecTaBIeHNE O CIy4aiiHOW BEJIMYMHE U O PACIIPENEICHUN BEPOSITHOCTEH.

NMerp mnpenctaBieHHE O 3aKOHE OOJBIIMX YHCENT Kak O IPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4YallHOM M3MEHYMBOCTH M O POJIM 3aKOHa OOJIBIIUX YUCENl B
MPUPOJIE U OOIIECTBE.
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TEMATHYECKOE INTAHUPOBAHMUE 7 KIIACC

HaunmenoBanue | Komu
paszaena YeCTBO OcHoOBHOE cozep)kaHue OCHOBHBIE BHJIBI ACATEIHHOCTH 00YYarOIIIXCSI
(Tembl) Kypca | 4acoB
[IpencraBnenue 7 IIpencraBneHue AaHHBIX B TaOIULIAX. OcBanBaTh c1OCOOBI PE/ICTABIECHUS CTATUCTUYECKUX JIaHHBIX U
TTAHHBIX [IpakTUyeckue BHIYUCICHHUS 110 TAOIUYHBIM YHCIOBBIX MACCUBOB C IIOMOILBIO TAOIMII U TUArpaMM C
JaHHBIM. 3BieueHne M HHTEepIpeTanys UCIOJIb30BAaHUEM aKTyalbHbIX M BAXKHBIX JaHHBIX (AeMorpaduueckue
TaOIM4YHBIX JaHHBIX. [IpakTHdeckas pabora JaHHBIE, IPOM3BOJICTBO IIPOMBIIICHHON U CEIbCKOXO035HCTBEHHON
«Tabmuupy. I'padudeckoe mpencTaBiIcHUE NPOJYKLKH, OOLIECTBEHHBIC 1 IPUPOAHBIE siBeHus). H3y4daTs
JIAHHBIX B BHJIE KPYTOBBIX, CTOIOMKOBBIX MeTOo/1bl pabOoThI ¢ TAOIMYHBIMU U rpa)UueCKUMU MPEICTaBICHUSIMU
(cronOuarbix) nuarpamm. UteHue u nocTpoeHue J@HHBIX C TOMOIIBIO [U(PPOBBIX PECYPCOB B XO/IE MPAKTHIECKHX
muarpamm. [Ipumeps! nemorpaduyeckux pador
JarpamM.
[IpakTuueckas pabora
«JlnarpaMmmMbD»
OnwucarenbHas 8 Uucnossie Habopel. CpenHee apupMeTHuyecKoe. OcBauBaTh NOHATHS . YMCIOBON HaOOp, Mepa LEHTPAIbHON TEHACHLIUN
CTaTHCTHKA Menuana ynciaoBoro Habopa. (Mepa LeHTpa), B TOM YHUCIIe Cpe/iHee apupMeTHIecKoe, MeHaHa.

Y CcTOMYHBOCTH MEIMAHBI.

[TpakTiueckas pabota «CpeqHre 3HAUCHUS.
Hawubomnbiiee u HauMeHbIIIee 3HAUCHHS YHCIIOBOTO
Habopa. Pa3zmax

OnucpIBaTh CTATUCTUYECKHUE TAHHBIE C TOMOIIBIO CPEHETO
apu(METUYECKOTO U METUAHBI.

Pematn 3agaumn.

H3y4yaTth CBOMCTBA CPEIHUX, B TOM YHCIIE€ C TOMOIIBIO

U(POBBIX PECYPCOB, B X0OJI€ MPAKTUUECKUX padoOT.

OcBauBaThL NOHATHA. HAaHOOJIbIIIEE U HANMEHBIIIEE 3HAYEHHS YUCIIOBOTO

MacCHuBa, pasmax. Pemathb 3aga4n Ha BLI60p crioco0a OImMcaHus JaHHBbIX
B COOTBCTCTBHUHU C HpHpO,Z[Oﬁ JaHHBIX M OCIAMH UCCIICA0OBAHUA




Crnyuaitnas CrnyyaitHast u3MEHYMBOCTH (TIpuMepsbl). YacTora OcBanBaTh NOHATHS: YACTOTA 3HAUCHHUI B MACCUBE JAHHBIX,
W3MEHYUBOCTD 3HAYCHHI B MacCuBe JaHHBIX. [ pynmupoBka. IPYIIUPOBKA JAaHHBIX, rTUcTOrpaMMa. CTPOMTH U AHAJIM3UPOBATH
I'ucrorpammel. TUCTOTPaMMbl, MOAOUPATDH MOIXOA[IIANA IAT TPYIITHUPOBKH.
I[IpakTuueckas pabora OcBauBaTh rpaduuecKue MPeCTABICHUS PA3HBbIX BUAOB CITyYaitHON
«CilyuaiiHast ©3MEHUHBOCTb M3MEHYUBOCTH, B TOM UHUCIIE C IOMOIIBIO HU(POBBIX PECYPCOB, B XOJ1€
MPAKTUYECKON paboThI
Beenenue B ['pad, Bepmmna, pedpo. [Ipencrapnenue 3anaun OcBauBaTh NoHATHS: Tpad, BepinHa rpada, pedpo rpada, crerneHpb

Teoputo rpados

¢ momouipio rpada. CreneHs (BaJeHTHOCTB)
BEPILIUHBI.

UYucno pebep u cymMmmapHas cTereHb BepiuH. Llens
u k. [IyTs B rpage. [IpencraBnenue o
cBsi3HOCTH Tpada. O6xox rpada (FUIEPOB MyTh).
[TpencraBinenne 00 OPHCHTHPOBAHHBIX Ipadax

(BaJIGHTHOCTb BEPIIHHBI), ENb U LUKIL

OcBauBaTh NOHATHA: ITyTh B Tpade, 3inepoB myTh, 00xox rpada,
OpUEHTUPOBaHHBIN rpad. PemaTs 3a1aum Ha IOMCK CYMMBI CTEIIEHEH
BepwHH rpada, Ha TOUCK 00xoa rpada, Ha MOUCK IMyTeld B
OpPUEHTHPOBAHHBIX Ipadax.

OcBauBaTh cnoco0blI NpeICTaBICHUS 3a7a4 U3 Kypca anreopsl,
T€OMETPHUHU, TEOPUHU BEPOATHOCTEH, IPYTUX MPEIMETOB C TOMOIIIBIO
rpadoB (KapThl, CXeMBbI, JJIEKTPHUUECKUE 1IN, GYHKIIMOHATbHBIC
COOTBETCTBHUSI) Ha TIPUMEPAX

BepositHOCT M
JacToTa
CIIy4alHOTO
COOBITHS

CrnyyaliHblii ONBIT U CilydailHOE COOBITHE.
BepositHOCTB 1 yacToTa coObITus. Ponb
MaJIOBEPOSITHBIX

U TIPaKTHYECKH JIOCTOBEPHBIX COOBITUH B IIPUPOJIE
U B o01miecTBe. MOHETa U UTrpajibHasi KOCTh B
TEOPHUH BEPOATHOCTEN.

[TpakTuyeckas pabota

«YacrtoTa BbIIaICHUS OPIIA»

OcBanBaTh NOHATHSA. CIIyYailHBIN ONBIT U CIIy4aillHOE

coObITHE, MAJIOBEPOSITHOE U MPAKTUYECKHU JIOCTOBEPHOE

COOBITHE.

M3y4yaTh 3HaUNMOCTH MAJIOBEPOSATHBIX COOBITUI B MPUPOE U OOLIECTBE
Ha BaXHBIX MpUMepax (aBapuu, HECYACTHBIE CIIy4aHu, 3aII1Ta
NepcoHaIbHON HH(OpMAIMHY, TIepeiadya JaHHBIX ).

M3yuathb poib KIacCHYECKUX BEPOSITHOCTHBIX MOJiesiel (MOHeTa,
urpajiabHasi KOCTb) B TEOPUU BEPOSTHOCTEM.

HabaroaaTh 1 u3y4aTh 4acTOTY COOBITUIN B MPOCTHIX SKCIIEPUMEHTAX, B
TOM YHCJIE C TOMOIIBIO HU(PPOBBIX PECYPCOB, B XO€ MPAKTHUECKON
paboThI




O06o0menue, S) [IpencraBneHue naHHBIX. IToBTOPATH U3YyUYEHHOE U BHICTPAUBATh CUCTEMY 3HAHUM.

cucreMaru3anus OrnucarenpHas cTaTUCTUKA. BeposaTHOCTB citydaitHOTO PemaTe 3a5a4m Ha IpeICTaBICHUE U ONIMCAHUE JAHHBIX C

3HAHUN COOBITHSE MOMOUIBIO U3YYEHHBIX XapakTepUCTUK. O0CYKAATH NPUMEPbI
CIIy4aiHbIX COOBITHI, MaJIOBEPOATHBIX U MPAKTHUECKU
JIOCTOBEPHBIX CITYYalHBIX COOBITHIA, NX POJIH B TIPUPOJIE U )KU3HU
YeJI0BEKa
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8 KJIACC

HaJa MHO>XXECTBaAMM. O6’BCHI/IHGHI/IC,
nepeceveHue, gomnonHenne. CBoicTBa
OTepanuil HajJl MHOKECTBAMHU:
MEPEMECTUTENIBHOE, COUETATEIILHOE,
pacnpeacIMTCIbHOC, BKIIFOYCHUS.
I'paduueckoe mpepcTaBieHne MHOXKECTB

HaumenoBanue | Komu
pasaciia Y4eCTBO OCHOBHOE coJIepKaHuE OcCHOBHBIE BUJIBI ACATEIIHHOCTH O0YYArOIIMXCS
(Tembl) Kypca | 4acoB
[loBTOpenue kypca| 4 [IpencraBienre TaHHBIX. IHoBTOPATH U3yYEHHOE U BHICTPAMBATH CUCTEMY 3HAHM.
7 Kj1acca OnmcarenbHas CTaTUCTHKA. Pemars 3a5a4u Ha NpeICTaBICHNUE U ONKMCAHUE JAHHBIX C TOMOIIBIO
CryudaiiHas MU3MCHYHBOCTb. M3YYEHHBIX XapakTepUCTUK. PemiaTe 3a1a4M Ha IpeICTaBICHHAE
Cpennue yncnoBoro Habopa. IPYIIIMPOBAaHHBIX JaHHBIX U ONMCAHUE CIy4alHOW M3MEHYMBOCTH. PemaTh
Crnyuaiiabie COOBITHS. 3a/1a4M Ha OIIPEJICTICHUE YaCTOTHI CIy9allHbIX COOBITHUN, 00CYXICHHUE TIPUMEPOB
BepostHocTu u yacToTel. Knnaccnyeckue | ciay4ailHbIX COOBITHIA, MAJIOBEPOSTHBIX W MPAKTUYECKU JOCTOBEPHBIX
MOJEIN TEOPUU BEPOATHOCTEM: CIIy4aifHBIX COOBITHI, X POJIU B IPUPOJIE U KU3HU YeIIOBEKa
MOHETA U UTpajbHAsl KOCTh
OnucarenpHas 4 OtkiioHeHus. Jucnepcust 4uciaoBoro OcBauBaTh NOHATHSA: JTUCIIEPCHS U CTAHAAPTHOE OTKJIIOHEHHE, UCTIOJIb30BATh
CTaTUCTHKA. Habopa. CTaHnapTHOE OTKIOHEHUE OTHU XapaKTEPUCTUKH JJISI OITMCAaHUs PaCCEMBAaHUS TaHHBIX.
PaccenBanue 4HCI0BOro Habopa. JlnarpaMmel BbIABHIaTh THIOTE3bI 00 OTCYTCTBHYU WM HAIMYMH CBSI3H [0 JHATPaMMaM
AaHHBIX paccerBaris paccenBaHusl.
CTpouTh TuarpaMMbl paCCEMBAHUS 10 UMEIOIITUMCS JAaHHBIM, B TOM YHUCJIE C
MMOMOUIBIO KOMITBIOTEPA
MHoOXxecTBa 4 MHuoxecTBO, HoAMHOXkECTBO. Onepaiun | OcBanBaTh NOHSTHS: MHOXKECTBO, 3JIEMEHT MHOXECTBA, IIOJIMHOKECTBO

BoinoHATHL onepanuu Hal MHOXXECTBAMU: 00bETMHEHHE, TIEpEeCEeUCHUE,
nonosiHeHre. Menoib30BaTh CBOMCTBA: IEPEMECTUTEIBLHOE, COYETATENIBHOE,
pacnpenenuTenbHoe, BKIoYeHHs. Menoab30BaTh rpaduieckoe npecTaBlIeHNe
MHOECTB P ONUCAHUU PEATIbHBIX MPOIIECCOB U SBJICHUM, IPU PELICHUU 3324
U3 IPYTUX YYEOHBIX MPEIMETOB U KYPCOB.




TeopHio rpadon

€IMHCTBEHHOCTD IIyTH, CyILIECTBOBAaHHUE
BUCAYEHN BEPILHHBI, CBA3b MEXKY YMCIOM
BEpILIUH U yncioM pedep. [IpaBuio
YMHO>KEHUS

BepostHOCTB DnemeHTapHbIe cOObITUS. CyuaiiHbie OcBauBaTh NOHATHS: YIIEMEHTAPHOE COOBITHE, CITy9alilHOE COOBITHE KaK
CITy4alHOTO coObITHs. braronpusrcreyromue COBOKYITHOCTH OJIarompHUsATCTBYIOIIUX dJIEMEHTAPHBIX COOBITUH,
COOBITHS SIIEMEHTAPHBIC COOBITHSL. PaBHOBO3MOYKHBIE JIEMEHTapHBbIE COObITHS. PemaTh 3a1a4n Ha BbIYUCIIEHUE
BeposTHOCTH COOBITHIA. BEPOSTHOCTEH COOBITHI IO BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITHIA
OnbIThI c PaBHOBO3MOKHBIMH | ¢11vyaifHOrO OMBITA.
3JIEMEHTAPHBIMHU COOBITUSIMH. PemaTth 3a1a4u Ha BBIYUCIICHUE BEPOSTHOCTEH COOBITUI B OIBITAX C
City4aiiHbIil BEIOOD. PaBHOBO3MOJKHBIMH 3JICMEHTAPHBIMU COOBITHSMH, B TOM YHCJIC C ITOMOIIBIO
Ipakriteckas pabora koMmribtoTepa. [IpoBoAUTH M U3Yy4YaTh ONBITHI
«OMBITEL € PAaBHOBO3MOKHBIMH C PaBHOBO3MO>KHBIMH 3JICMEHTAPHBIMHU COOBITHSIMH
AIIEMEHTAPHBIMU COOBITUSIMM»
(c MCTHONB30BaHMEM MOHET, UTPATbHBIX KOCTEH, APYyTrUX Mojenei) B Xofe
MPAKTUIECKON pabOThI
Beenenue JepeBo. CBoiicTBa aepeBa: OcBauBaTh NOHATHSL: IEPEBO Kak rpad Oe3 1ukia, BUcsyas BepiirnHa (JIUCT),

BETBb JIEPEBA, IyTh B JIEPEBE, THAMETP JCpeBa.
M3yuyaTs cBOMCTBA JepeBa: CyIIECTBOBAHNE BUCAYEH BEPILIHHBI,
CAVMHCTBCHHOCTDL IMYTH MCXKAY ABYM BEPIIMHAMU, CBA3b MCXKIY YUCIIOM BEPIINH
U YUCIIOM pedep.

PemaTs 3a1a4mn Ha NOUCK U NepeyrCiIeHHE TyTell B IepeBe, OnpeeieHue
YHClla BEPIIUH WK pedep B AepeBe, 00Xoa OMHApHOTO JiepeBa, B TOM YHCIIe

C IPUMEHEHHUEM IIpaBUiIa YMHOKECHUS

CiyqaiiHbie
COOBITHS

[IpoTrBOMONIOKHOE COOBITHE.
Hwnarpamma Dusepa.

OO0beanHEHNE U TIEpecedeHNe COOBITHM.
HecosmectHble coObiTusi. Dopmyna
CJ10KeHus BeposiTHocTel. [IpaBuio
YMHOXEHUS BEPOSITHOCTEH.

VYcnoBHas BEPOSATHOCTS.

OcBanBaTh NOHATHSI: B3aNMHO ITPOTHBOITIOJIOKHBIE COOBITHS, OTIEpAIH HA|
coOBITUSIMH, OOBEMHEHNE U TepeceueHre COOBITUIM, AuarpaMma Diiepa
(Oiinepa—BeHHa), COBMECTHBIE 1 HECOBMECTHBIE COOBITHS.

H3y4yaTh TeopeMbl O BEPOSATHOCTH OOBEAMHEHUS IBYX COOBITHI ((hOopMyIIbI
CJIO’KEHUS BeposaTHOcTel). PemiaTh 3aa4u, B TOM YKCIIe TEKCTOBBIE 3a/1a4 Ha
OIpeieIeHNe BEPOATHOCTEN 00bEIMHEHNS M IEPECEUSHHsI COOBITHI C TOMOIIIBIO
YUCJIOBOM MPSMOM, AHarpamMm Didsiepa, GopMyIIbl CJI0KEHUS BEPOSITHOCTEH.




He3zaBucumeie coObitus. [IpeacraBnenue
CIIy4alHOTI'O 3KCIIEPUMEHTa B BUJE J€peBa

OcBanBarthb MOHATHSA. IMpaBUJIoO YMHOXCHHA BepOSITHOCTCfI, YCJIOBHasA
BCPOATHOCTH, HC3aBUCHUMBIC COOBITHS ACPCBO CJIy‘-I&fIHOI‘O OIIbITA.

N3yuaTh cBoOiicTBA (ONpeIeeHNs ) HE3aBUCUMBIX COOBITHIA.
Pemathb 3a1a4u Ha ONIPEICIICHHUE U MCIIOIH30BAaHIE HE3aBHCUMBIX COOBITHH.

Pemathb 3aJavdM Ha IIOMCK BGpO?ITHOCTGfI, B TOM 4UCJIC YCJIIOBHBIX, C
HCII0JIB30BAHHUEM JIE€PEBA cnyqaﬁHoro OIIbITa

O06o0menwue, 4 | IlpexncraBieHue TaHHBIX. IHoBTOPSATH U3yUYEHHOE U BHICTPAUBATH CHCTEMY 3HAHUN.

CucTeMaTusanms OmnucarenbHast cTaTUCTUKA. ["padbl. Pemate 3ag1a4M Ha IPEICTABICHUE U OIIMCAHUE TAHHBIX C IOMOIIBIO H3YYEHHBIX

SHAHUI BeposiTHOCTB clTydaiiHOTO COOBITHSI. XapaKTEPUCTHK.

DJICMEHTBI KOMOMHATOPHKH Pematsp 3apaun ¢ npumeHeHueM rpados. Pemarts 3aaa
p P Ja4d Ha HAXOXKJIEHUE

BEPOATHOCTH CIIy4altHOT'O COOBITHUS MO BEPOSTHOCTSAM 3JIEMEHTAPHBIX COOBITUH,
B TOM YHCJIE B OIBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH.
Pemars 3aga4n Ha HAXOXKAEHUE BEPOATHOCTEN 00BEIMHEHNS U ITEpEeCceUeHUs
COOBITHI1, B TOM YHCII€ HE3aBUCUMBIX, C UCTIOJIb30BaHUEM I'paUUeCKUX
IIPEACTABIICHUM U IepeBa CIIy4alHOTO OIIBITA.
PemaTts 3aga4n Ha nepevnciieHre KOMOMHAIMN (YKca NEPEeCTaHOBOK, YHCIA
coyeTaHuil), Ha HaXOXKJCHUE BEPOSITHOCTEN COOBITHI C MPUMEHEHUEM
KOMOWHATOPUKH, B TOM YHUCIIE C UCIOJIb30BaHUEM TpeyrosbHuka [lackans
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9 KJIACC

HaumenoBanme | Koau
paszena (TeMbl) | YECTBO OcHOBHOE cojiepKaHue OCHOBHBIE BUJIBI ISATEITHHOCTH 00YJIArOIIUXCS
Kypca JacoB
[ToBTOpEHUE 4 [IpencraBneHue TaHHBIX. IloBTOPATH HU3yYEeHHOE U BHICTPAUBATH CUCTEMY 3HAHU.
Kypca OmnucarenbHas CTaTUCTUKA. Pemats 3aga4u Ha Tpe/ICTaBICHUE U ONMMCAHUE JAHHBIX.
8 kiacca Onepariiy HaZl COOBITHAMH. PemaThb 331241 Ha HAXOK/IEHHE BEPOATHOCTEH 00beJMHEHNS U TIepecedeHuUs]
Hesasucumocts coObITHid COOBITHI1, B TOM YHCIIE HE3aBUCUMBIX, C UCTIOIB30BAHUEM IPahUIECKUX
MPEICTABICHUN U JIepeBa CIIy4YalHOTO OTbITA.
PemaTh 3a1a4u Ha niepeyrcIeHne KOMOMHAIMH (YKCiIa MePEeCcTaHOBOK,
yyclia COYeTaHH), Ha HaXO0XJAEHHUE BEPOATHOCTEN COOBITHI ¢
MPUMEHCHHEM KOMOWMHATOPHUKH, B TOM YHCJIE C UCTIOIB30BAHUEM
Tpeyrojbauka [lackasns
DIIEMEHTHI 4 [TepecranoBku. ®@aktopuan. CoueraHust u OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO0 YMHOXKEHHUS, YIIOPSIIOUeHHAS
KOMOWHATOPUKH gucno coyetanuid. Tpeyronbauk [lackams. napa, Tpoiika 00BEKTOB, IEPECTaHOBKA, (haKTOpHAI YKCia, COUCTAHUE, YUCIIO

[IpakTuueckass pabota «Bpraucnenue
BEPOSITHOCTEH C HCIOJL30BaHHEM
KOMOMHATOPHBIX (DYHKIUN DIIEKTPOHHBIX
TaOJIHIL

COYETaHMM, TpeyroubHUK [lackais.

Pemiats 3agauMm  Ha TepeyHCIIEHHWE YIOPSIOUYEHHBIX Tap, TPOeEK,
[IEPEUYNCICHHE TEPECTAaHOBOK M COYETAaHUM JJIEMEHTOB Pa3IWYHBIX
MHOXecTB. PeliaTh 3agaum Ha NpUMEHEHHE YUCIIa COUYETaHU B anredpe
(cokpaieHHoe yMHOXKeHne, ouHoM HproToHa).

Pematb, npuMeHsisi KOMOMHATOPHKY, 3a/1a4l Ha BBIYUCIICHUE
BEPOSTHOCTEH, B TOM UHCJIE C IOMOIIBIO 3JIEKTPOHHBIX Ta0JIHII B XO/1€
MPaKTUYECKON pabOThI




['eomerpuueckas

I'eomeTpuueckasi BEpOATHOCTb.
Cayyaiinelii BBIOOp TOUYKH U3 GUTYpHI Ha

OcBauBaTh NOHSATHE I‘eOMeTpI/I‘IeCKOf/’I BCPOATHOCTH. Pemarnb 3aJa4M Ha

BEPOSATHOCTh HaXO0XXJICHHE BEPOSITHOCTEH B OMBITAX, IPEJCTABUMBIX KaK BHIOOP TOUYEK U3
IJIOCKOCTH, U3 OTPE3Ka, U3 1yTu MHOT'OYT'OJIbHUKA, KPYyTra, OTPE3Ka WINA AYT'H OKPYKHOCTH, YUCIOBOTO
OKPY’KHOCTHU IIPOMEXYTKA

HcnbiTanust Wcneiranue. Yenex u Heyaaua. Cepust OcBauBaTh NOHATHS: UCIIBITAHKE, DJIEMEHTAPHOE COOBITHE B UCTILITAHUU

bepnynnmn UCIIBITAHHUMH JI0 IIEPBOTO yCIexa. (ycnex u HeyJaua), cepusi UCIbITAHNH, HACTYIUIEHUE [IEPBOT0 ycnexa

Hcneitanus beprymm. BepostHocTn
COOBITHI B c€pUM UCTIBITaHU bepHysum.
IIpakTryeckas padora «McnbiTanus
bepnymm»

(neynaum), cepus ucnbiTauuii bepuynnu. Pemarts 3axaun Ha

HaXO0JIEHUE BEPOATHOCTEN COOBITUM B CEPUM UCIIBITAHUN JJO IEPBOTO
ycriexa, B TOM YHCIIe ¢ IPUMEHEHHEM (OPMYIIbI CyMMBI T€OMETPUIECKOIM
IIPOTPECCUM.

PemiaTh 3aa4m Ha HaX0XK/IEHHE BEPOSTHOCTEH JIEMEHTAPHBIX COOBITHI B
CEpUU UCIIBITAaHUI bepHyun, Ha HaX0KAECHUE BEPOSTHOCTH ONPEACIICHHOTO
4HCJIa YCIIEXOB B CEPUM UCIIBITAHUNA bepHyiu.

H3yuars B X01€ NPAKTHYECKOH padoThl, B TOM YUCIIE C TIOMOILBIO
U(PPOBBIX PECYPCOB, CBOMCTBA BEPOSTHOCTH B CEPUU UCTIbITaHUI bepHyu




Cnyuaitnas
BETMYMHA

CiyyaiiHasi BeTMYMHA U
pacrpeiesieHre BEpOSTHOCTEM.
MareMaTtuyeckoe OKUJaHUE U TUCTIEPCUs
Cily4anHOM Benu4uHbl. [Ipumepst
MaTE€MaTU4YeCKOro OXKUIAAHUS

KaK  TEOPETHYECKOTO  CPEIHErO
3HAQUYEHMS BEJIMYHHBI.

[TonsiTre 0 3aKOHE OOJBIINX YHCET.
N3mepenne BeposiTHOCTEN ¢ TOMOIIbIO
yacToT. [IpumeHenune 3axoHa 601bIINX
qucel

OcBONTH NOHATHSA: ClIy4ailHas BEJIMYUHA, 3HAUECHUE CIIy4ailHOUN BEJINYMHBI,
pacrpeieneHue BepoITHOCTEH.

N3y4yaTs u 00cyxkaaTh IPUMEPbI TUCKPETHBIX U HENIPEPBIBHBIX CIIydailHbIX
BEJIMYUH (pOCT, BEC YEJIOBEKA, YNCIIEHHOCTh HACEIEHMS], APYTUe U3MEHUYHUBbIE
BEJINYMHBI, PACCMAaTPUBABIINECS B KYypCe CTATUCTHKH), MOJEIBHBIX
CllydaliHbIX BEJIMYMH, CBA3aHHBIX CO CIIy4alHBIMHU OIbITaMu (OpocaHue
MOHETBI, UTPAJIbHON KOCTH, CO CITy4aifHbIM BBIOOPOM M T. II.).

OcBanBaTh NOHATHA: MaTEMATHUYECKOE 0KUJAHHUE CITy4ailHON BeTMUYHHBI
KAaK TEOPETUYECKOE CPEAHEE 3HAUCHUE, TUCIIEPCUS CIIy4ailHOM BEJIMYUHBI KaK
aHaJIoT TMCIEPCUH YHCIOBOTO Habopa.

Pemath 3aqa4u Ha BBIUKCIEHHE MaTEMATUUECKOTO OKUJAHUS U

JUCIIEPCUU JUCKPETHOM CIIy4alHON BEJIMYUHBI 110 33JaHHOMY
pacIpeaesieHuo, B TOM YHCIIe 33]1a4, CBSI3aHHbBIX CO CTPAXOBAHUEM U
JIOTEPESMHU.

3HAKOMHTBCS C MATEMAaTUYECKUM OXKHUAAHUEM U JIUCIIEPCUEN HEKOTOPBIX
pacpeneneHnid, B TOM YUCIIEe PACTIPEIEICHUS CIIy4ailHOM BEIMYUHBI «IHCIIO
yCIIEXOB» B cepuu ucnbITanuil beprnymm. U3yuath yactoTy coObITHS B
HNOBTOPSIIOUINXCS CIIy4alHbIX ONBITAX KaK CIIy4alHYIO BEJIMYMHY.
3HAKOMHUTBCS ¢ 3aKOHOM OobLINX yncel (B popme bepnymm): npu
0O0JIBIIIOM YHUCIIE OIBITOB YaCTOTA COOBITHS OJIM3KA K €70 BEPOSATHOCTH.
Pematpb 3aqa4uu Ha U3MEpEHNE BEPOSITHOCTE € MOMOIIBIO YaCTOT.
O0cyxkaaTh pob 3aKOHA OOJIBIITNX YHUCET B 000CHOBAHHH YAaCTOTHOTO
METO]1a U3MEPEHMSI BEPOSITHOCTEN.

OO0cyxknaTh 3aK0H OOJBIINX YHCEN KaK MPOSIBICHHE CTATUCTHYECKOM
YCTOMYMBOCTU B U3MEHUUBBIX SIBJICHUSX, POJIb 3aKOHA OOJIBIIUX YHCEN B
MIPUPOJIE U B )KU3HU UEIOBEKA




O6001eH e, 10 [IpencraBieHne JaHHBIX. IMoBTOPATH U3YYECHHOE ¥ BBICTPAUBATH CHCTEMY 3HAHUI.
KOHTPOJIb OnmcarenbHas CTaTuCTUKA. BeposaTHocTh Pemars 3agaum Ha IpeCTABICHUE U OMMCAHUE JTAHHBIX.
CITy4alHOTO COOBITUS. DIIEMEHTHI PemaTh 3a1a4M Ha HaXOXKJICHUE BEPOSTHOCTEH COOBITHIA, B TOM YHUCIIC B
koMOuHaTopuku. CiyyaiiHbIe BETUYHHBI U OBITAX
PaclpeAcICHuA C PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMHU, BEPOSATHOCTEH
00BbETMHEHUS U TIEpECEUEHHUs COOBITUI, BRIYMCIISATH BEPOSITHOCTH B OITBITAX
C CepUsIMU CITy4allHbIX UCIIBITAHUIN
OBIIEE 34
KOJIMYECTBO
YACOB I1O

[TPOT'PAMME




HEPEYEHDb (KOAUPUKATOP) PACHHPEAEJEHHBIX ITO KNIACCAM
MPOBEPSIEMbBIX TPEFOBAHUI K PE3YJIbTATAM OCBOEHMUS
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA U DJIEMEHTOB COAEP KAHUA

IO MATEMATHUKE

B denepanbHbIX M perMOHANBHBIX MPOLEIYypax OIEHKH KayecTBa 0Opa3oBaHUs
UCIIOJIb3YeTCsl TIepeueHb (KOAU(PUKATOP) paclpeesiCHHbIX MO KiaccaM MPOBEPSEMBIX
TpeOOBaHWII K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTENbHOW MPOrpaMMBI
OCHOBHOT0 00111er0 00pa30BaHUs U 3JIEMEHTOB COJIEPKaHUs IO MaTEMaTHKE.

5 KJIACC IlpoBepsieMble TpeOOBaHMSI K pe3yJbTATAM OCBOEHHUS OCHOBHOI
00pa3oBaTeJbHOI MPOrPpaMMBbI

Kon [IpoBepsieMbie MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOU
IIPOBEPSEMOI0 o0pa3oBaTeIbLHOM MPOorpaMMbl OCHOBHOTO 00111eT0 00pa30BaHUs
pe3yabTara
1 YHucia v BEIYUCIIEHUS
11 [lonumath ¥ TPABWIBHO YMOTPEOISATh TEPMHUHBI, CBSI3aHHBIE C

HaTypaJIbHbBIMH YUCJIAMH, OOBIKHOBEHHBIMU H AJCCATHYHBIMU I[pO6HMI/I

CpaBHI/IBaTB U yrnopsaao4uBaThb HAaTypaJbHbIC YHMCJIa, CPABHHUBATH B

1.2 MPOCTEUIINX CITydasiX OOBIKHOBEHHbIE APOOH, TECATUYHBIE IpoOU

CoOTHOCUTHh TOYKY Ha KOOPJAUHATHOM (YHMCIIOBOM) TpsIMON C
1.3 COOTBETCTBYIOIIMM € UYHCIOM M HM300pakaTh HATypajbHbIE UYMCIIA
TOYKaAMHU Ha KOOPJUHATHOU (YMCIIOBOM) NPSIMOIA

BoIm1oHATE apI/I(l)MeTI/I‘ICCKI/Ie ﬂGﬁCTBHH C HaTypaJbHbIMH YHCJIaMH, C

14 OOBIKHOBEHHBIMU APOOSIMU B TIPOCTEUIITUX CITydasiX
1.5 BBITIOTHSITE TPOBEPKY, TPUKUIKY pe3yJIbTaTa BEIYUCICHUN
1.6 OKpyrJIsTh HATYypAJIbHBIC YHCIIA
2 Perrenne TekCTOBBIX 3a1a4
Pemarh TekcTOBbIE 3agaud  apUPMETHUECKUM CIIOCOOOM U €
2.1 MOMOUIbI0 OPraHU30BAHHOTO KOHEYHOIO Mepedopa BCEX BO3MOMKHBIX

BAPUAHTOB
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Pematn 3aJgadu, coacpIrKanme 3aBUCUMOCTHU, CBA3bIBAIOIINEC

2.2 BEJIMYUHBI: CKOPOCTb, BpPEMS, PACCTOSIHUE, I€HA, KOJUYECTBO,
CTOUMOCTb
Hcnonp30BaTh KpaTKUE 3aMUCH, CXEMBbI, TAOIUIbI, 0003HAYCHUS TIPU
2.3 pELIeHUH 3a1a4
[Tonb30BaTbCd OCHOBHBIMU E€OUHULAMU H3MEPEHUS: LIEHbI, MacChl,
2.4 paccTosiHus, BPEMEHHU, CKOPOCTH, BBIPAXKAaTh OJHU EIUHHULIBI
BEJIMYMHBI YEPE3 IPYTHE
N3BnekaTh, aHAIM3UPOBATh,  OILICHUBATh WH(OPMAIHIO,
5 IIPE/ICTABIICHHYIO B Tabiauie, Ha  CTOJIOYATON AUAarpaMMe,
= MHTEPHPETUPOBATH NPEICTABIICHHBIE TaHHBIE, UCII0JIb30BaTh IaHHbIE
IIPU PELICHUU 3a]a4
3 H
arJyisiHas TeOMEeTpHs
[Tosb30BaTbC  TEOMETPUYECKUMHU  IIOHSATUSMHU:  TOYKa, IIpsiMasd,
31 OTpE30K, JIy4, YTroJI, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT
[TpuBoauTH HpUMEpPHl OOBEKTOB OKPYKAIOIIET0 MHUpa, UMEIOIINX
32 (bopMy M3yUYEHHBIX TEOMETPUUECKUX PUTYP
Hcnonb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C yTIJaMu: BepIIMHA
3.3 CTOpOHA; C MHOIOYTOJIbBHUKaMH: YroJI, BEpIIMHA, CTOpPOHA,
JIMAroHalib; ¢ OKPYKHOCTBIO: paguycC, IUaMETp, LEHTP
N300paxxath U3y4yeHHbIE TeOMETpUUECKUE (GUTYPhl HA HEIMHOBAHHOMN
34 1 KJIETYaTOM Oymare ¢ MOMOIIBIO IUPKYJIS U TUHEHKH
HaxonuTe JUIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HW3MEPEHHEM C
35 MOMOILBIO JTMHEHKH, CTPOUTH OTPE3KU 3aJaHHOW JIMHBI; CTPOUTH
OKPYHOCTb 33JJaHHOT'O pajauyca
36 Hcrnonb30BaTh CBOMCTBA CTOPOH M YIJIOB NIPSIMOYTOJIbHUKA, KBaJipaTa
' JUTSL X TTIOCTPOEHUS, BBIYUCIICHUS IJIOIAIU U IepUMeTpa
Boluncnate mepuMmerp W IUIOWIAAL KBajapaTa, NpSIMOYTOJbHUKA,
3.7 ¢buryp, cocTaBJI€HHBIX M3 MPSAMOYTOJBHUKOB, B TOM 4YHcie (QUryp,
M300paKeHHBIX Ha KJIET4aToi Oymare
38 [Tonb30BaThCSd OCHOBHBIMM METPUYECKUMHU EIUHULIAMU HU3MEPEHUS

JJIMHBI, IUIOINAaAW, BbIpAKaTb OJJHU CANMHUIBI BEJIMUYUHBI YCPE3 APYTUC
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Pacrnio3naBath MMapaJuICICIINIIC, KY6, HCIIOJIB30BATh TCPMHUHOJIOTHIO:

3.9 BeplIIMHA, pedpo, TpaHb, HU3MEPEHUS; HAXOAUTh HW3MEpPEHUs
napajuienenunena, Kkyoa
Boluuciasate  00beM  KyOa, napauienenunena Mo - 3aJaHHbIM
3.10 U3MEPEHHSIM, M0JIb30BAThCS SAUHUIIAMH U3MEPEHUsI 00bemMa
311 PemaTe HECHOKHBIE 33a7]a4 Ha U3MEPEHHE T€OMETPHUUECKUX BEIMYUH

B IIPAKTUYICCKUX CUTyalUsAX

IIpoBepsiemMbIe 3JIeMEHTHI COAEPKAHUSA

Kon [IpoBepsieMblii JIEMEHT COACPIKAHUS
1 HarypanbHble 4nciia u HyJb
11 Hatypanbnoe uucno. Psan natypansasix uncen. Yucno 0. M3o6pakenue
' HATYpaJbHBIX YUCEJ TOYKAMU Ha KOOPJMHATHOM (YMUCIIOBOM) MIPSIMOI
L2 [To3unmonHas cucrema cuuciienus. Pumckas nymepanus. Jlecatuunast
' CHUCTEMA CUHCIICHUSA
13 CpaBHEHUE HATypaIbHBIX YUCET, CPABHEHUE HATYPAIbHBIX YUCEN C HYJIEM.
' OkpyryieHuE HATypaJIbHBIX YUCET
CnoxeHue, BBIYMTAHHE, YMHOXXEHHE U JCJICHUE HATypalbHbIX YHCEIL
CBOICTBO HYyJS TPU CJIOKEHWHM, CBOMCTBA HYJIS W CIAUHUILI TpH
1.4 | ymuHoxenuu. l[lepeMecTuTenbHOE M COYETATENLHOE CBOMCTBA (3aKOHBI)
CIOKEHMSI UM yMHOXEHHUS, paclpeleUTeIbHOe CBOMCTBO  (3aKOH)
YMHOXKCHUS
1 Hcnons3oBanue OyKB 11 0003HAYEHUS! HEM3BECTHOTO KOMIIOHEHTA M
= 3aMKiCH CBOMCTB apu(PMETHUECKUX JIEHCTBUM
Jenutenu W KpaTHbIE 4YHCla, Pa3loXKeHUE Ha MHOXUTENW. I[IpocThie u
1.6 coctaBHble yuciaa. Ilpusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM
Crenenb ¢ HaTypaJibHbIM TOKa3aTeleM. 3aluCh 4YKCIa B BUAE CYMMBI
1.7 Pa3psSIAHBIX ClaraeMbIX
YucnoBoe BbIpaxeHHWE. BplunciaeHWe 3HAYEHUM YHUCIOBBIX BBIPAKECHUM,
18 MOPSIOK BBIMOJIHEHUS JeWCTBUM. Vcmonb30BaHWE TMpU BBIYKCICHUSAX
' MEPEMECTUTEILHOTO U COYETATEJILHOTO CBOWMCTB (3aKOHOB) CJIOKEHHS U
YMHOEHUSI, pacTpeIeTUTEILHOI0 CBOMCTBA YMHOKEHUSI
2 Hpobu
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[IpeacraBinenne o JpoOM Kak crmocobe 3amucu YacTh  BEJIMYUHBI.
OO6bikHOBeHHBIE JIpoOu. [IpaBuiibHBIE U HEMIpaBUIIbHBIE Apodu. CMmeraHHas

21 JIpoOb, MPECTABICHUE CMEIIAHHON JpOOU B BUJE HEMPABWIBHOU TpoOU U
BBIJICJICHUE IIEJIOM YacTH 4HWcia U3 HempaBWIbHOU Japoou. M3obOpakeHue
Ipo0el TOUKaMH Ha YMCIOBOU MPSAMOI

25 OcHoBHOe cBolicTBO apodu. Cokparierue npodeit. [IpuBeaenue apodbu k

' HOBOMY 3HameHaremt0. CpaBHEHHE ApoOeit
CnoxxeHue W BBIUMTAHUE JpoOei. YMHOXKEHHE U JeleHHe Jpo0eid,

2.3 B3aMMHOOOpaTHBIC JpoOu. HaxokaeHune 4acTd IeJ0ro M IEJIOTo IO €ro
4acTu
Hecaruunas 3anuch apooOei. [IpencrapneHue necaTUUHOW APOOU B BUJIE

2.4 0OBIKHOBEHHOM. M300paskeHne NeCITUIHBIX ApoOei TOUKaMu Ha YHCIIOBOMN
npsiMoil. CpaBHEHUE AECITUYHBIX IpoOei
Apudmernyeckue I1eMCTBUS ¢ ASCATUIYHBIMU Apo0siMu. OKpyTIIeHHE

2.5 JECATUYHBIX ApoOei

3 PerieHre TeKCTOBBIX 33/1a4
3.1 Pemenue TekCcTOBBIX 3371a4 apU(METUUECKUM CITIOCOOOM
39 Pemienue norndyeckux 3aaad. Pemenue 3a1au nepedbopoM BCeX BO3MOKHBIX
' BapHUaHTOB. Vcronbp30BaHME IPH PEIICHUH 3a]1a4 TAOJIHI] M CXEM
Pemienre 3amad, cojeprKalnxX 3aBUCUMOCTH, CBSI3BIBAIOIIUME BEIMYUHBI:
33 CKOPOCTh, BpEMSsI, PAacCTOSIHUE, 1I€HY, KOJUYECTBO, CTOMMOCTh. EIUHUIIBI
' HU3MEPEHUS: MaccChl, 00beMa, IIEHbI, PACCTOSIHUS, BpeMEHH, CKOPOCTH. CBS3hb
MEXTYy €IMHUILIAMU U3MEPEHUS KaXK/I0M BETMYUHbI
34 Pemrenrie oCHOBHBIX 3aj1a4 Ha ApoOH
3.5 [IpencraBiieHre TaHHBIX B BUJIE TAOJIHII, CTOJI0YATHIX JHArpaMM
4 Harnsonast reometpust
Harmsinapie mpeacraBiennss o ¢Gurypax Ha TUIOCKOCTH: TOYKa, TIpsiMas,

4.1 OTPE30K, Jy4, yToJ, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT. YTOJI.
[IpsimO#, OCTPBIN, TYIIOW U PA3BEPHYTHIN YTJIbI
JlnmiHa oTpe3ka, METpUYECKHe E€IWHUIBI JUIMHBL JJIMHAa JIOMaHoM,

4.2 MEpUMETP MHOTOYTroJIbHUKA. VI3MepeHre U MOCTPOEHUE YTJIOB C MOMOIIIBIO
TpaHCIIOPTHpa

43 Harnsaueie npencrabieHuss o purypax Ha IJIOCKOCTH: MHOT'OYTOJIBHUK,

NPSIMOYTOJIbHUK, KBAJIpaT, TPEYTOJIbHUK; O pAaBEHCTBE QUTYP
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4.4

N3o0paxkenne ¢uryp, B ToM uucie Ha kieryatoi Oymare. Iloctpoenue
KOHpUTYpallMii W3 dYacTed NpsAMOH, OKPY>KHOCTH Ha HEJIMHOBAHHON U
kieryatod  Oymare. lcrnonb30BaHME  CBOMCTB CTOPOH W YIJIOB
NpsIMOYTOJIbHHUKA, KBaJpaTa

4.5

[Imomans MNOpPSAMOYrOJIbBHUKA W MHOTOYTOJBHUKOB, COCTABJIEHHBIX U3
NPsIMOYTOJIBHUKOB, B TOM 4Hclie (GUTYp, M300paKEHHBIX Ha KJIET4YaTON
oymare. EnquHuiibpl u3mMepeHus mionaan

4.6

Harmnsinaeie MIPEICTABIICHUS 0 IPOCTPAHCTBEHHBIX durypax:
NPSIMOYTOJIBHBIN Mapaienenumesi, Ky0, MHOrorpaHHukd. H3o0paxenue
OPOCTEHIINX MHOTOTpaHHUKOB. Pa3BepTku Kyba W mapajienenumesa.
Coznanne mMojieneil MHOIOrpaHHUKOB (M3 OyMaru, MpoBOJIOKH, IJIACTUIMHA
U APYTHX MaTepUasoB)

4.7

OO0BeM MPSAMOYTOJIBHOTO Tapalieienunena, Kyoa. EqMHUIBI n3MepeHus
o0BbeMa

6 KJIACC IlpoBepsieMble TPeOOBaHMS K Pe3yJbTATAM OCBOEHUSI 0CHOBHOM
00pa3oBaTeJbHOI MPOrPpaMMBbI

Kon [IpoBepsieMble IPEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO o0pa3zoBaTeIpHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
pe3yibTaTa
1 Yucna v BBIYUCICHUS
3HaTh W TMOHWMATh TEPMHHBI, CBSI3aHHBIC C Pa3IUYHBIMH BUIaMU
1.1 YHCEN U CIIOCO0aMM UX 3aIKCH, IEPEXOIUTH (€CIIH 3TO BO3MOXKHO) OT
0JIHOM (hOPMBI 3aMUCU YUCIIA K IPYTOH
CpaBHuBaTh W YIOPSIOYMBATH II€JIbIE YHCJA, OOBIKHOBCHHBIC U
1.2 JECATUYHBIC IPOOH, CPAaBHUBATH YKCIIa OJTHOTO U Pa3HBIX 3HAKOB
BeimonHSITh,  couyeTas  yCTHBIE W THCBMCHHBIC  NPUEMBI,
apru(PpMETHICCKNE JCHCTBUS C HATypPAJbHBIMH M ICJIBIMH YHCIIAMH,
1.3 OOBIKHOBEHHBIMU M JIECSITHYHBIMU APOOSIMHU, TMOJOKUTCITBLHBIMU H
OTPHUIIATEIBLHBIMH YHCIaMHU
BbIYucisiTh 3HaYEHUST YUCIIOBBIX BBIPAKEHUHN, BBITIOIHATD MPUKHUIKY
14 U OIIEHKY pe3yJibTaTa BBIUMCICHUHN, BBIOJHITH MPeoOpa3OBaHUS
' YHUCJIOBBIX BBIPAKEHUW Ha OCHOBE CBOWCTB apu(PMeTHUeCcKuX
JEUCTBUI
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1.5

OprrHHTB OCJbIC quciia 151 JCCATHUYHBIC

Jpo0u, HaXOJUTh IPUOIMIKCHUS YUCE
CoOTHOCUTH TOUKY Ha KOOPJMHATHOM MPSMOU C COOTBETCTBYIOIIUM
1.6 el YHMCIIOM U M300pakaTh YUCiIa TOYKaMH Ha KOOPJIUHATHOW MPSIMO,
HAXOJUTh MOIYJIb YHCIIa
17 CoOTHOCUTh TOYKY B MNPSIMOYIOJBHOM CHCTEME  KOOpJWHAT
' C KOOpJIMHATaMH1 3TOW TOUKHU
OKpyIJISITh 1IeJIbIe Ypclia 51 JIECATUYHEIE
18 Jipo0u, HaXOJUTh MPUOTMKEHUS YUCET
2 UucnoBble 1 OyKBEHHBIE BBIPAKESHUS
[TorumaTe ¥ ymoTpeOIsITh TEPMHUHBI, CBI3aHHBIC C 3aITUCHIO CTEIICHU
21 qyuciaa, HAaXOAUTh KBaApaT W KyO 4YHCIA, BBIYMCIATH 3HAYCHUS
YHUCJIOBBIX BRIPKEHUH, COJIEPIKAIINUX CTETICHU
[Top30BaTHCS MMPU3HAKAMU JACIIUMOCTH, PACKIIaIbIBATh HATypaJbHBIC
2.2 qucia Ha IPOCThIe MHOKUTEIN
2.3 [Toap30BaThCs MacIITabOM, COCTABIISATH IPOIIOPIIMN U OTHOIIICHUS
Hcnonp3oBaTh OykBBI 11  OOO3HAUEHWS YHCENT TIPH  3aIHCH
2.4 MaTEMaTHYECKUX BBIPAKCHUH, COCTABIISITH OYKBEHHBIC BHIPAKCHHS H
(hopMyJIBl, HAXOIUTh 3HaUCHHS OYKBEHHBIX BBIPKCHUI
2.5 Haxoauts HeM3BECTHBIN KOMIIOHEHT PABEHCTBA
3 Permrenne TekCcTOBBIX 3a1a4
3.1 Pemarh  MHOrOIIaroBei€  TEKCTOBbIE 3alaydl  apu(PMETUUECKUM
CII0OCOOOM
Pemate 3amaun, CBsI3aHHBIE C OTHOIICHUEM, MPOTIOPIIMOHAITBHOCTHIO
3.2 BEJIMYMH, MPOIEHTAMH, PEIIaTh TPH OCHOBHBIC 33aJla4yd Ha APOOH |
TIPOIICHTHI
Pemartes 3amaum, cojaepikaliue 3aBUCHUMOCTH,  CBS3BIBAIOIIHC
BEIIUYMHBI: CKOPOCTh, BpEMs, pPACCTOSHHE, IICHY, KOJIHUYECTBO,
3.3 CTOMMOCTb, TIPOU3BOJIUTEILHOCTH, BpEMs, 00BEM pabOThI, HCTIOIL3YS
apu(pMETHICCKUE JCHCTBUSA, OIICHKY, MPUKHUIKY; ITOJH30BATHCS
eAMHUIIAMHU U3MEPEHUST COOTBETCTBYIOIINX BEITNINH
3.4 CocrapnsaTh OyKBEHHBIC BRIPQKEHUS 10 YCIOBHUIO 3aa4H
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3.5

W3Bnekats uHQOpMaIuio, TMpeACTaBICHHYIO B Tabiulax, Ha
JIMHEWHOM, cTosi0uaTomn 15805 KPYTOBOM qrarpaMmax,
MHTEPIPETUPOBATH MPEACTABICHHBIC TAHHBIE, UCIIOJIb30BATh JAaHHBIC
IIPU PELICHUU 3a/1a4

3.6

[IpencraBnsaTh HHGOPMALIHIO C TOMOIIBIO TaOJIHII, TUHEHHOMN 1
CTOJIOYATOM AMarpaMm

Harnsgnas reomerpus

4.1

[IpuBoauTh MpUMEPHl OOBEKTOB OKPYkAIOIIETO MHUPA, HUMEIOIIUX
dbopMy HU3YyUYEHHBIX T€OMETPUUECKUX MUIOCKUX U MPOCTPAHCTBEHHBIX
buryp, npuMepsl paBHBIX 1 CUMMETPUYHBIX (PUTYp

4.2

N300paxxaTb ¢ TOMOILIBIO LUPKYJsS, JUHEHWKH, TpaHCHOpPTUpa Ha
HEJIMHOBAaHHOW W KJeT4aroll Oymare H3y4yeHHbIE IUIOCKHE
reoMeTpuyeckue (pUrypsl 1 KOH(QUTypaluu, CAMMETPUYHbBIE (DUTYPBI

4.3

[Tons30BaThCs IrCOMCTPUYICCKHUMHA IIOHATHUAMH: PABCHCTBO (1)I/II’yp,
CUMMCTpPHU:A, UCIIOJIb30BATh TCPMHUHOJIOI'HIO, CBA3dHHYIO

C CHMMETPHEH: OCb CAMMETPHUH, LIEHTP CUMMETPUU

4.4

Haxoautes BEIMYMHBI YIII0B U3MEPEHUEM C TOMOILIBIO TPAHCIIOPTHUPA,
CTPOUTH YIJIbl 3aJaHHOW BEJIWYWHBI, IOJb30BATHCA MPU PEUICHUU
3a71a4 TPajyCHOM MEpPOM YTIJIOB, pACIO3HABATh HA YEPTEkKAX OCTPHIH,
MPSAMOM, pa3BEPHYTHIN U TYIIOU YIJIbI

4.5

Beuucnare  QMHY — JIOMaHOM, NEPUMETP  MHOTOYTOJIbHUKA,
IIOJIb30BATbCA €AUHULIAMM W3MEPEHMs [UIMHBI, BBIPAXKAaTb OJHHU
€IUHULBI U3MEPEHUS JUTMHBI Yepe3 NPyTrue

4.6

HaxoauTe, uCNIONb3ys 4EPTEKHBIE HHCTPYMEHTBI, PACCTOSTHUS: MEXKLY
JIBYMsI TOYKAMH, OT TOYKHM 10 NPAMOW, JUIMHY IIyTH HA KBAaJPAaTHOU
CETKE

4.7

Bbruncnsate miomans (GUryp, COCTaBICHHBIX M3 MPSIMOYTOJBHHUKOB,
UCIIOJIb30BaTh pa3OMeHHUe Ha MPSIMOYTOJIbHUKH, Ha paBHbIE (DUTYPHI,
JOCTpaMBaHWe JO0 MNPSAMOYTOJbHUKA, TOJb30BATHCS OCHOBHBIMU
€AVHHUIIAMU W3MEPEHHs IUIOLIAJH, BBIPAXaTb OJHHU €IMHMIIBI
U3MEPEHMS IUIOIAAN YEPE3 IPYTHe

4.8

Pacrio3naBaTh Ha MOJENAX W H300paXKEHUSX MHPAMHIY, KOHYC,
UJINHAP, WCIIONh30BaTh TEPMUHOJIOTHIO: BEpIIMHA, PeOpO, TpaHb,
OCHOBAaHHUE, pa3BEePTKa

49

N300pakath Ha KJIeT4aTol OymMare npsiMOyTOJIbHBIN Mapajiiesenunes
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Borauciaare  00bem IMpAMOYT'OJIBHOTO ImapauICaCInIIcaa, KY6a,
4.10 IMOJIb30BATHCA OCHOBHBIMH CAWMHHUIIAMU U3MCPCHUA oO0beMa

Pemate HecoXHBIE 3aa4Yd Ha HaXO0XACHHUC TI'COMCTPHYCCKUX
411 BCJIMYMH B IIPAKTUICCKUX CUTYyallUAX

HpOBepﬂeMl:.Ie AJIEMEHTHBI COACPRAHUA

Kon [IpoBepsieMblid 3JIEMEHT CONEPKAHUS

1 HarypanbHble uncna

Apudmernueckre NEUCTBHS ¢ MHOTO3HAYHBIMU HATypajbHBIMH YHUCIAMHU.
YuciioBble BBIpAXKEHUS, MOPSNOK JCHCTBUN, MCIOJIB30BAHHE CKOOOK.
1.1 Hcnonp30BaHue MPU BBIYUCIICHUAX NIEPEMECTUTEIBHOIO U COYETATEIBbHOIO
CBOMCTB CJIOKEHHS M YMHOXEHMs, paCIPEIEIUTEIIBHOIO CBOMCTBA
YMHOKECHUS

1.2 OxpyriieHue HaTypaJIbHBIX YUCEI

JlenuTenu u KpaTHBIE YKClia, HAUOOIBIINI OOLIUNA JETUTETh U HAMMEHbIIIEE

1.3 oOwiee kpaTHoe. JlenMMocTh CyMMBI U IPOU3BEICHUS

1.4 Jlenenue ¢ ocTaTKOM

2 Hpobu

OObIKHOBEHHAsI APOOb, OCHOBHOE CBOMCTBO JIpoOM, COKpalleHHue ApOoOeH.

2.1 CpaBHeHHE U yHOPSI0YMBaAHKE IpoOei

Permenne 3a1ay Ha HAXOXKACHUE YAaCTH OT IIEJIOTO M IIEJIOTO MO €0 YacTH.
2.2 JpoOHOE Yucio Kak pe3ysibTaT IeJICHUS

[IpencraBnenue AecITUUYHOW JOpoOM B BHUAEC OOBIKHOBEHHOW Jpodu u
2.3

BO3MOXXHOCTh MIPEICTABICHUS OOBIKHOBEHHOM APOOH B BUJIC IECSITUIHOM

Jlecatnuabpie ApoOM W MeTpuyeckas cucremMa Mep. ApudMeTHdecKue
24 | JCUCTBUS M YHUCIIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH M JECATHUYHBIMU
JTPOOSIMHU

OtHomienue. JlenmeHue B JaHHOM OTHOIIEHWH. MacmTab, TpONopIus.

2.5 [IprumeHenune nponopurii Npyu peeHnH 3a1a4
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[TonsiTue IIPpOLCHTA. Brraucnenue IMpoOCHTa OT BCJIMYMHBI U BCIIMYHHEI 110

26 ee MPOILEHTY. BblpaxkeHHe MpPOLEHTOB JECATUUHBIMU Jpo0siMu. Perienue
3aJ1a4y Ha MPOLEHTHL. BbIpa)keHNe OTHOIICHMS BEIMYMH B MPOLIEHTAaX
3 [TonoxXuTENBHBIE U OTPULIATENIBHBIE YHCIIA
[lonoxurenbHble U OTpULIATENbHBIE Yucna. Llensie uncma. Monynp yucna,
3.1 reoMeTpuYecKass MHTEpIpeTanus MoAyis uucia. M3o0pakeHue uucen Ha
KOOPJIMHATHOM NpsiMOi. YHcoBble MPOMEXYTKH. CpaBHEHUE YK CEl
Apudmerndeckre JEHUCTBUS C MOJIOKUTEIBHBIMA U OTPULATEIbHBIMU
32 | uncnamm
[IpssMOyroJsibHasE cUCTEMA KOOPJAMHAT HA IUIOCKOCTU. KOOpIMHAThl TOUKH
3.3 Ha IJIOCKOCTH, abcumcca u opauHaTa. lloctpoenue Touek u uryp Ha
KOOPJIWHATHOM TIOCKOCTH
4 BykBeHHBIE BBIPAKEHUS
[Ipumenenne OykB Il 3alMCH  MAaT€MaTUYECKUX BBIPAXKEHUM U
npemyoxkennii.  CBolicTBa — apu(pMeTHUYeCKUX JedUcTBUA. bBykBEeHHbIE
4.1 BBIDOKEHHSI W YHCIIOBbIE  IOJCTAHOBKH. bDyKBEHHBIE paBEHCTBA,
HAaXO0KJEHUE HEU3BECTHOTO KOMIIOHEHTA
®opmynsl, GopMyJibl IepUMeTpa U IJIOUIaAd NPSIMOYTOJIbHUKA, KBaJpara,
4.2 o0beMa napajuiesenurena u Kyoa
5 PemeHue TekCTOBEIX 3a1a4
5.1 Pemenue TekcTOBBIX 337124 apU(METUUECKUM CITIOCOOOM
Pemenue nornueckux 3aaad. Pemenue 3aaad nepedbopoM BCex BO3IMOXKHBIX
52 BapUaHTOB
Pemenue 3amay, copepKaluux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIUYHMHBIL:
CKOpPOCTb, BpEMS, pacCTOSIHUE, [I€Ha, KOJUYECTBO, CTOMMOCTb,
5.3 IPOU3BOJAUTENILHOCTh, BpeMs, 00beM paboThl. EnuHuiel u3zMepeHus:
Macchl, CTOUMOCTH, PACCTOSIHMS, BPEMEHH, CKOpocTH. CBS3b MEXIy
€AMHHUIIAMU U3MEPEHUS KaK10M BETUYHHbI
£ 4 Pemenune 3amad, CBSI3aHHBIX C OTHOILIEHUEM, MPONOPIHOHATBHOCTHIO

BCJIMYMH, ITPOLCHTAMHU,; PCHICHHUC OCHOBHBIX 3aJa4 Ha I[pO6I/I H ITPOLCHTHI
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OneHka W MpUKHUIKA, OKpyrieHue pesyibrata. CocTaBiieHHEe OYKBEHHBIX

5.5 BBIPKEHUI 110 YCIOBUIO 33/1a4H.
[IpencraBieHre AaHHBIX C MOMOIUIBIO Tabmuil U Auarpamm. Cronbuartbie
5.6 auarpamMmbl. UTeHHe KpyTOBbIX AHAarpamMm
6 Harnsgnas reometpus
61 Touka, mnpsMas, OTpPE30K, JIyd, VyroJ, JIOMaHas, MHOTOYIOJbHUK,
' YEeThIPEXYTOJbHUK, TPEYTOJIbHUK, OKPY>KHOCTh, KPYT
B3auMHoe pacmnosiokeHue JByX NpPSIMBIX Ha IJIOCKOCTH, MapajulelIbHbIE
6.2 npsIMbIEe, TIEPIICHANKYIISIPHBIC TPSMBIC
H3mepenne paccTOSHUI: MEXAY NBYMS TOYKaMH, OT TOYKH JI0 TPSIMOH,
6.3 JUITMHA MaplIpyTa Ha KBaJpaTHON CETKe
6.4 | V3mepeHue v NOCTPOEHUE YIJIOB C IOMOIBIO TPAHCIIOPTHUPA
Buasl TpeyroibHUKOB: OCTPOYTOJBHBIN, MPSIMOYTOJIbHBIM, TYIOYTOJIbHBIN,
6.5 paBHOOEPEHHBIN, pABHOCTOPOHHUI
66 YerbipexyroapHuk. [IpsMOyroiapHUK, KBaapar: HCIOJIB30BAHUE CBOMCTB
' CTOPOH, YTJIOB, TUArOHAJICH
N300paxkenne reoMeTpudyeckux (uryp Ha HETWHOBAaHHOW Oymare cC
6.7 | UCIOJIb30BaHUEM IIUPKYJIs, TMHEHKH, YrOJIbHUKA, TPAHCIIOPTHUPA.
[TocTpoenus Ha kjeT4aToi Oymare
6.8 [IeprmeTp MHOTOYTOJIbHUKA
[TonsiTme  mnomaau  QUTYpel,  €AWHHUIBI  WU3MEPEHHs]  TUIOMIAIH.
6.9 | IIpuOmmkeHHoe M3MepeHue Mmiomaan GUryp, B TOM YUCIIE€ Ha KBaJApaTHOU
CEeTKE
6.10 | [IpuGnmwkeHHOE 3MEpPEHNE NITUHBI OKPY>KHOCTH, IUIOMIAIA KpyTra
1 Cummerpust: LEHTpaJIbHAs, oceBast u 3epKaJibHasl.
6. [TocTpoeHre CHUMMETPUUYHBIX (PUTYD
Harnsinueie MIPEICTaBIICHUS 0 MPOCTPAHCTBEHHBIX durypax:
napajuienenunesn, Ky0, npu3smMa, nupamMuia, KOHyC, [MUJIMHAP, map u cdepa.
6.12 N300paxkeHne  mpocTpaHCTBEHHbIX  (uryp.  Ilpumepsl  pa3BepTok

MHOTOTPaHHMKOB,  IWIHMHApa W  KoHyca. Co3manme  Mojenei
MPOCTPAHCTBEHHBIX (puryp (M3 Oymaru, MpOBOJIOKH, TUIACTUIIUHA U JIPYTUX
MaTepHuasoB)
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6.13

[Tonsitue oobema, eqUHUIBI U3MEpeHHst 00bema. OObeM MPSMOYTOJIBHOTO
napajienenuneaa, kyoa

7 KJIACC IIpoBepsiemblie TpeOOBaHMS K Pe3yJIbTATAM OCBOECHUS OCHOBHOM
o0pa3oBaTeJIbHOI MPOrPaMMBbI

Kon IIpoBepsieMble MpeAMETHBIE PE3YIbTATHI OCBOCHUS OCHOBHOM
IPOBEPSIEMOTO 00pa3oBaTenbHOM MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHMUs
pe3yibTaTta
1 Hucna ¥ BEIYUCIICHUS
11 BeimonHATe,  coderas  yCTHBIE W NHCbMEHHBIE IIPUEMBI,
' apu(meTnyeckue IeUCTBUS C PallMOHATIBHBIMU YUCIAMU
HaxomuTe  3HAaY€HHMsT  YHCIOBBIX  BBIPAXKCHHW,  IPUMEHSITH
1.2 pa3zHoO00pa3Hble CIOCOOBI U IPUEMBI BBIUMCIICHUS 3HAUEHUHN APOOHBIX
BBIPKEHU, COIEpKAIINX OOBIKHOBEHHBIE U AECITUYHbBIE APOOU
[lepexoguts OT OIHOM (OpPMBI 3alMUCU 4YHCEl K JApyrou
(mpeoOpa3oBbIBaTh  AECCATHYHYIO  JApoOb B  OOBIKHOBEHHYIO,
1.3 OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
NECATUYHYIO TPOOb)
14 CpaBHHBATh U yNIOPSAA0YMBATH PALIMOHAJIBHBIE YUCIIA
1.5 OKpyrsTh yncia
BBINTONHATE MPUKHUIKY M OLEHKY pe3yJibTaTa BBIUMCICHUH, OLEHKY
1.6 3HAQ4YEHUH YUCIIOBBIX BBIPAKECHUN. BBINOIHATL N1ENCTBUS
CO CTENECHSMMU C HaTypaJbHBIMU IIOKA3aTEISIMU
[IpuMeHATh NPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOXKHUTENIN
1.7 HaTypaJbHbIX YNCEI
PemaTe  NpakTUKO-OPHMEHTHPOBAHHBIE  3aJaud, CBS3aHHBIE C
OTHOILLIEHHEM BEJINYVH, MPONOPLUHUOHAIIBHOCTHEO BEJINYMH,
1.8 IIPOLICHTAMH, MHTEPIPETUPOBATh PE3YJbTAaThl PELICHUS 3a1ad ¢
YYETOM OIpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMHU PACCMAaTPUBAEMBIX
O0OBEKTOB
2 AnreOpandeckre BhIpaXEHUS
Hcnonb3oBate  anreOpanveckyl0 TEPMUHOJOTHIO M CHUMBOJIHKY,
2.1

IPHUMCHATH €€ B ITPOLIECCE OCBOCHUA y‘l€6HOFO Marcpualia
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2.2

HaXOIH/ITI) 3HA4YCHU 6YKB€HHI>IX BBIpa)KeHI/Iﬁ Impu  3aJaHHBIX
SHAYCHUAX IMCPEMCHHBIX

2.3

BeinmoaHsaTh HpCO6p330BaHI/I$I OCJIOTr0 BBIPAXKCHUA B MHOTI'OYWICH
IPpHUBCACHUCM HOI[O6HBIX cJlaracMbIX, paCKpbITUCM CKOOOK

2.4

BBINOIHATE YMHOKEHUE OJJTHOWIEHA HA MHOTOYWIEH U MHOTOYIEHA Ha
MHOTOYJICH, TPUMEHATh (OpPMyJbI KBajpara CyMMbl M KBajpara
pasHoCcTH

2.5

OCylIecTBIIATh  Pa3jOKEHWE MHOTOWIEHOB Ha MHOXUTEIH C
MOMOILIbIO BBIHECEHUS 332 CKOOKHM OOILIEro MHOKHUTENS, TPYIIUPOBKU
cllaraeMblX,

npuMeHeHus: GOpMYyIT COKPAIIICHHOTO YMHOKEHUS

2.6

HpI/IMeHHTB Hp€O6p330BaHI/I$I MHOTOYJICHOB IJIsA pCIICHUS PA3JIMIHBIX
3aga4 U3 MaTCMaTUKHU, CMCIKHBIX IIPCIAMCTOB, U3 peaﬂbHOﬁ IIPAKTHUKH

2.7

Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATYpAJIbHBIMU TOKA3aTEISIMU
JJ1s1 TpeoOpa3oBaHuUsl BRIPAKEHUI

YpaBHEHUS U HEPABEHCTBA

3.1

Pemate nuHENHBIE YpaBHEHHUS C OJHOW IEPEMEHHOU, NPUMEHSSA
MpaBuia Nepexoa OT UCXOJHOTO YPABHEHHS K PABHOCUJIILHOMY €MY.
[IpoBepsTh, ABIAETCS JIU YUCIO KOPHEM YPABHEHUS

3.2

[IpumensaTs rpaduueckue METOAbl MpPU PEIICHUHM  JIMHEHHBIX

YPAaBHEHUM U UX CUCTEM

3.3

[TonOupaTh TpUMeEpHI Map YUCEe, IBISIOUIUXCS PEIICHUEM JTUHEUHOTO
YPaBHEHUSI C ABYMsI IEPEMEHHBIMU

3.4

CtpouTh B KOOPAUHATHOM MJIOCKOCTH TpadUK JUHEHHOTO YpaBHEHUS
C IBYyMs MIEPEMEHHBIMU; TOJB3YSICh TPapUKOM, IPUBOIUTH PUMEPHI
pELIEHUs YpPaBHEHUS

3.5

PemaTte cucTeMbl ABYX JIMHEWHBIX YPABHEHUN C JBYMs IEPEMEHHBIMU,
B TOM 4HcIie Tpaduuecku

3.6

CocTaBiATh U pelaTh JUHEHHOE YPABHEHUE UJIN CUCTEMY JIMHEHMHBIX
YPaBHEHHI MO YCJIOBUIO 3a7a4¥, HHTEPIPETUPOBATh B COOTBETCTBUH
C KOHTEKCTOM 33/1a4H MOJyYEHHBIN pe3yJIbTaT
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Koopaunate! u rpadpuku. OyHKIUU

N300paxaTh Ha KOOPIAMHATHON MPSMOMl TOYKH, COOTBETCTBYIOIIHE

4.1 3aJIaHHBIM KOOpJIWHATaM, JIy4Hd, OTPE3KH, MHTEPBAJIbI, 3allUCHIBAThH
YHCJIOBBIE TPOMEXKYTKH Ha aIreOpandeckoM s3bIKe
42 OTMeuaTh B KOOPIMHATHOM TUIOCKOCTU TOYKH IO 33JaHHBIM
' KOOpMHATAM
43 Crpouts rpaduxu TMHEHHBIX QyHKIHH. CTpouTh rpaduk GyHKIUU Y
' =X
OnuceiBaTh C MOMONIbIO (DYHKIHMI M3BECTHBIE 3aBUCHMOCTU MEXIY
4.4 BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, ILIEHY, KOJMYECTBO,
CTOMMOCTb, TPOU3BOAUTEIBHOCTD, BPEMsl, 00BEM pabOThI
4.5 Haxonute 3HaueHne GyHKINUU 1O 3HAYEHHIO €€ apryMeHTa
[Tonumate rTpaduueckuil crmocod TMPEACTaBICHUS M aHAIW3a
4.6 uH(pOpMaIK, U3BJIEKATh U UHTEPIPETUPOBATH MH(POPMALUIO
U3 rpaMKOB peATbHBIX MTPOLIECCOB U 3aBUCUMOCTEM
5 BeposaTtHoCTh U cTaTUCTHKA
Yurate uHpOpMaLMIO, IPEICTABICHHYIO B TAOIUIaX, HA TUarpaMMax,
5.1 IPEJICTaBISATh JaHHbIE B BUJE TAOJMII, CTPOUTH IUArpPaMMBbI
(cTronbukoBbie (CTOIOYATHIE) U KPYTOBBIE) 10 MACCUBAM 3HAYCHHI
- OnucelBaTh W HHTEPIPETUPOBATH PEAIBHBIE YHWCIIOBBIE JJAHHBIE,
' Ipe/ICTaBICHHbIE B TA0JIMLIAaX, HA IMarpaMmax, rpaukax
Hcnone30Bath JUIL  ONMCAHUS  JIaHHBIX CTaTUCTUYECKUE
5.3 XapaKTEPUCTHUKU: CpellHee apuPpMETHIECKOe, MeIuaHa, HauOobllee U
HaMMEHbIIIEE 3HAYEHUS, pa3Max
NmeTs mpeacraBieHue O CIIydalHOM W3MEHUYMBOCTH Ha IMpHUMEpax
5.4 IEeH, (PU3NYECKUX BEIUYUH, AHTPOIIOMETPUYECKUX JIaHHBIX, UMEThH
MPEACTABJIEHUE O CTATUCTUYECKON YCTOMYMBOCTH
6 ['eomeTpus
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Pacrio3naBaTh M3yueHHBbIE T€OMETpUUECKUE (PUTYpBI, OMPENEIATh UX
B3aMMHOE paCIOJIOKEHUE, HU300pakaTh TeOMETpPUYECKHE (QUTYpHI,
6.1 BBITIOJTHATh YEPTEKHU MO YCJIOBHUIO 3ajaud. M3MepsATh JMHEWHbIE U
YTJIOBbIE BEJIMUMHBI. Pemath 3a7aun Ha BBIYMCIICHUE JJIMH OTPE3KOB
Y BEJINYMH YIJIOB

Jenats rpyOyto OLIEHKY JINHEWHBIX U YIJIOBBIX BEJIMYUH NPEIMETOB B
6.2 peanabHOM KU3HH, pa3MepOB MPUPOIHBIX 00BEKTOB. Paznuuath
pa3Mephl 3TUX 0O0BEKTOB IO MOPSAIKY BETUUHHBI

6.3 CTpouTh YepTEKU K TEOMETPUUECKUM 3a/1a4yam
[Tonwp30BaThCs IPU3HAKAMHU paBeHCTBa TPEYTOJIbHUKOB,
6.4 UCIIOJIb30BaTh ~ TpPU3HAKM W CBOMCTBa  PaBHOOEIPEHHBIX

TPEYTOJIBHUKOB IIPU PEIICHUU 3a/1a4

HpOBOI[I/ITB JJOTHYCCKHEC PaCCyKACHNA C HCITIOJIBb30BaHUECM

6.5
r€OMETPUYECKHUX TEOPEM

Ilonp30oBaThCs IIPU3HAKAMHU paBEHCTBA IIPSAMOYTOJIBHBIX
6.6 TPEYTOJIbHUKOB, CBOMCTBOM MEIHAHBI, IPOBEACHHON K THIIOTEHY3€E
IIPSAAMOYTOJIBHOI'O TPEYTIOJIBHUKA, B PELICHUHA N'€OMETPUYECKUX 3a1a

OnpenensaTe MapaieIbHOCTh NPSIMBIX C MOMOIIBIO YIJIOB, KOTOPBIE
oOpasyeT ¢ HUMHU cekyias. OnpeaensaTh napauieIbHOCTh MPSIMBIX C
MOMOIIIbIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOUW MPSIMOM O TOUEK
IPyTrou mpsiMOu

6.7

6.8 PemaTs 3amaun Ha KiieT4aToi Oymare

[IpoBOUTH BBIYUCICHUS W HAXOJUTh YHCIOBbIE W OYKBEHHBIC
3HAQYEHHS] YTJIOB B TEOMETPUUYECKUX 3aJadyax C MCHOIb30BAHUEM
6.9 CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB,
0oOpa30BaHHBIX TMPU TIEPECEUCHUM JBYX MMApaUICIbHBIX MPSMBIX
cekyuiel. PemaTe npakTuueckue 3aaund Ha HaX0KIECHUE YTII0B

Bianerp NOHATHEM TEOMETPUYECKOTO MECTa TOYEK. YMETh
6.10 OIpenensaTh OUCCEeKTPUCY YIJIa U CEpeAMHHBIN MEePHEHAUKYISp K
OTPE3KY KaK reOMETPUYECKHE MECTA TOUEK

DopMyIMpOBaTh OINPEACIICHUs] OKPYKHOCTH M Kpyra, XOpAbl H
6.11 JuaMeTpa OKpPYXXHOCTH, IIOJIb30BaTbCd HX CBONCTBAMU. YMEThb
IIPUMEHATH YTU CBOMCTBA IIPU PELICHUU 3a1a4
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Biagers MOHATHEM ONMCAaHHOW OKOJIO TPEYTrOJbHUKA OKPY’KHOCTH,
yMeTb HaxoauTh ee LeHTp. [lomb3oBaThCcs (akTamMum O TOM, YTO
6.12 OHMCCEKTPUCHI YITIOB TPEYTOJILHUKA IIEPECEKAIOTCS B OTHON TOUKE, U O
TOM, YTO CEPEAUHHBIC NIEPIICHIUKYIIPBI K CTOPOHAM

TPEYTOJIbHUKA MTEPECEKAIOTCS B OJTHOM TOUKE

Brnanets mNoOHATHEM KacaTeIbHOM K OKPYXHOCTH, IOJIb30BATHCS
6.13 TEOpEeMOM O TEPNEeHAUKYJSIPHOCTH KacaTelIbHOM U  pajuyca,
MPOBEJEHHOIO K TOUKE KacaHus

ITons30BaThCs HpOCTGﬁHIHMH IrcOMCTPUICCKNMHN HCPABCHCTBAMU,

6.14 .
IIOHUMATDb UX ITPAKTHUYCCKHUH CMBICJI

IIpoBOAUTE OCHOBHBIE I'€OMETPUYECKHE ITOCTPOCHUSA C IOMOILBIO
LHUPKYJISA U JINHEUKU

6.15

HpOBepHeMl)Ie AJIEMEHTHBI COACPRKAHUA

Kon [IpoBepsieMblid 3JIEMEHT CONEPKAHUS

1 Yuca v BBIYUCIIEHUSA

Jpo6u 0OBIKHOBEHHBIC W JIECATHYHBIC, TIEPEX0]] OT OJHOM (POpMBI 3amucu
1.1 npoOeit k apyroil. [loHsTHE pallMOHANIBLHOTO 4YHCIa, 3alUCh, CPABHEHUE,
YHOPSAI0YMBAHUE PAIMOHATBHBIX YHCEIT

Apudmernueckre NEHUCTBUA C palMOHAIBHBIMUA YMClIaMU. PerieHue 3amad
U3 peasibHOM MPaKTUKU Ha YacTH, Ha Apoou

1.2

Crenenb c HaTypaJdbHBIM MOKa3aTeJeM: ONpelesieHue, NmpeoOpa3oBaHUe
BBIPOKECHUI Ha OCHOBE OTPECIICHHUSI, 3aITUCh OOJBIITNX YUCE

1.3

[TIpoIEeHTHI, 3a1MCh NPOLEHTOB B BHIE APOOH U JPOOH B BHJIE IPOLIEHTOB.
14  Tpu ocHOBHBIE 3agayd Ha MPOLECHTHI, pPEIICHUE 3a]a4 M3 pealbHOM

NPaKTUKU
[Tpumenenue NPU3HAKOB JIEIIMMOCTH, Pa3JI0KECHNE Ha
L5 MHOXHTEJIH HATYPaTbHBIX YUCEI
PeanmpHble  3aBUCMMOCTH, B TOM 4YHCIle TmpsMas M oOparHas
16 HPOMOPIMOHATBHOCTH
2 AnrebpanyecKue BbIPAKEHHS
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HCpGMGHHBIE?, YUCJIOBOC 3HAYCHHUC BBIPpAKCHUA C HepeMeHHOﬁ. ]_IOHYCTI/IMBIC

2.1 3HAYEHUS MEPEMEHHBIX
[IpencraBiaeHne 3aBUCUMOCTH MEXKAY BEIMYMHAMH B BUJIE (POPMYJIBL.
2.2 Beraucnenns mo hopmynam
53 [IpeoOpazoBanrie OYKBEHHBIX BBIPAXKCHU, TO>KJIECTBEHHO
' paBHbBIE BBIPAKECHHUS
2.4 CBolicTBa CTENEHU C HATYPaJIbHBIM IIOKa3aTelleM
OpnHounensl 1 MHOTOWIEHBL. CTeneHb MHOrouwieHa. CloKeHue, BBIUUTaHHE,
2.5 YMHOXEHHE MHOTO4JICHOB
@opMyJIBl  COKPAIlCHHOIO YMHOXXEHHS: KBaApaT CyMMbl M KBaJpaT
26 | pasHoctn. Dopmysia pa3HOCTH KBaapaToB. Pa3no)keHHE MHOTOWICHOB Ha
MHOKUTENH
3 YpaBHeHus
VYpaBHeHHE, KOpPEHb YypaBHEHMs, MpaBuia NpeoOpa3oBaHUs ypaBHEHUS,
31 PaBHOCWJIBHOCTh YPaBHEHUN
JIuHeliHOE ypaBHEHHE C OJHOM NEPEMEHHOMW, YHMCIO KOPHEH JIMHEMHOTO
3.2 YPaBHEHUSI, PEIICHUE JIMHENHBIX YPABHCHUN
CocraBiieHHE ypaBHEHUH 110 YCIOBUIO 3a7aun. Penenrne TeEKCTOBBIX 3a/1a4 C
3.3 ITOMOILBIK YPABHEHU
3.4 | JluneitHO€ ypaBHEHHE C ABYMS IEPEMEHHBIMU U €T0 TpaduK
CucremMa NIByX JMHEHMHBIX YPaBHEHHMH C JBYMs NIEPEMEHHBIMH. PerreHue
35 CUCTEM YypaBHEHHH cmocoOoM mojcTaHOBKU. [IpuMmepsl  pereHus
TEKCTOBBIX 337124 C IIOMOILBIO CUCTEM YPAaBHEHUM
4 Koopnunate! v rpadguku. OyHKIMHU
4.1 Koopaunara Touky Ha npsIMOii
YucnoBele  NpoOMEXyTKUA.  PaccrosHue  Mexay  AByMs — TOYKaMu
4.2 KOOPJAWHATHOM MPAMOMN
43 [IpssmoyrosbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca u opauHaTa

TOYKH Ha KOOp)IHHaTHOfI IINTIOCKOCTH
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4.4

[Tpumeps! rpadukoB, 3a1aHHBIX opmysiamu. UTeHHe TpauKoOB peaabHbIX
3aBUCUMOCTEN

4.5

[Tonsitue pynkuuu. I'paduk Gynkuun. CBoiicTBa QPyHKIIHIA

4.6

Jluneitnas ¢pynkius, ee rpaduk. I'pabuk pyHkimu Yy = [X|

4.7

['padraeckoe perneHrne TMHEHHBIX YPAaBHCHUN U CHCTEM JTMHEHHBIX
YPaBHEHUMN

BCPO}ITHOCTI) H CTaTHUCTHKA

5.1

[IpencraBnenre JaHHBIX B BUJAE TaOmuI, auarpamm, rpaduUKoB.
3anonHeHue TaO0JIWL, YTEHHE W MOCTPOEHUE AuarpamMMm (CTOJIOMKOBBIX
(cronbuathix) ¥ KpyroBbix). UrTeHue rpadukoB peasbHBIX IPOLIECCOB.
W3Bneyenne wHPOpMAIMK W3 OUarpaMM W TaOJHIl, HCIOJb30BAHHE H
UHTEPIIpETaNs JaHHBIX

5.2

OnucartenbHasi CTaTUCTHKA: CpelHee apu(MeTHUEecKoe, MeauaHa, pa3max,
HauOoJIbllIeE W HaWMEHbIIee 3HAauYeHUsT Habopa YHUCIIOBBIX JIaHHBIX.
[Ipumepsl cirydyaiiHONM U3MEHUYUBOCTH

5.3

CrnydaliHbIN SKCHIEpUMEHT (OMbIT) U Cy4yaiiHOe coObiTHe. BeposTHOCTh U
yacToTa. Poib MaJoOBEpOSTHBIX M MPAKTUYECKH JTOCTOBEPHBIX COOBITUN B
npupojie ¥ B oOmiectBe. MoHeTa W wurpajibHas KOCTh B TEOpUHU
BEPOSITHOCTEMN

5.4

I'pad, Bepmmna, pedpo. Crenenp BepunHbl. Yuciao pedep u cymmapHas
creneHb BepiuH. [IpeacrtaBienue o cBsi3HocTH rpada. llenu u IUKIIBIL.
[Tytu B rpadax. O6xox rpada (3inepos myTs). [IpencraBnenue 06

opueHTHpoBaHHOM rpade. Pemenue 3aa4 ¢ momoibo rpados

['eomerpus

6.1

HauvanbHble nonATuss reomerpun. Touka, mpsiMasi, OTPE30K, Jy4d. YTOJ.
Bunsl yrios. BepTukanmbHble M CMEXHBbIE YIUIBL. bHccekTpuca yria.
Jlomanas, MHoroyrosibHUK. llapamienbHOCTP W NEPHEHAUKYISIPHOCTH
IPSIMBIX

6.2

Cummerpuunbie  ¢Gurypsl. OCHOBHBIE CBOMCTBAa OCEBOMl CHMMETpPHH.
[IpuMepbl CUMMETPHUM B OKPYKAIOIEM MUPE

6.3

OCHOBHBIE TIOCTPOEHHUS C MOMOIIBIO LIUPKYJIA U JUHEUKH. TpeyroiabHUK.
Bricora, Menuana, OMcceKTpuca, uxX CBOMCTBA

6.4

PaBHOOeIpeHHBIN U PABHOCTOPOHHUM TPEYIOJbHUKH.
HepaBeHcTBO TpeyrosibHUKa

112




CBoiicTBa 1 MpU3HAKU PaBHOOEIPEHHOTO TpeyroyibHUKa. [Ipu3Haku

6.5 PaBEHCTBA TPEYTOJILHUKOB
6.6 CpoiicTBA W TpPU3HAKK MapauieNbHbIX npsaMbix. Cymma  yIjioB
' TpeyroJibHUKa. BHEITHUE YTiIbl TPEYToJIbHUKA

[IpsimoyrosibHbI  TpeyroiabHUK. CBOWCTBO MeAMaHbl MPSMOYTOJIBHOIO
67 TpPEYroJIbHUKA, TIPOBEIEHHONW K runoreHyse. IlpusHaku paBeHCTBa

IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpAMOYTOIBHBINA TPEYTOJIBHHK C YTIIOM
B 30°

HepaBeHcTBa B reoMeTpHH: HEPABEHCTBO TPEYTOJIBHMKA, HEPABEHCTBO O
6.8 | UIMHE JIOMaHOW, Teopema O OoJsiblieM yrie U Oonblliell CTOpOHE
TpeyrojbHuKa. [lepreHauKysp U HaKJIOHHAS

['eomeTpuyeckoe MecTO TOYEK. bHccekTpuca yria W CEpeIUHHBIN

6.9 MIEPIICHINKYJISP K OTPE3KY KaK FTEOMETPUYECKHE MECTA TOUEK

OKpyXHOCTh M KpYyI, XOpAa M JHWaMeTp, HUX CBOWCTBA. B3ammuoe
6.10 | PacmoJIO)KEHHE OKpYXKHOCTH M mnpsMon. KacarenpHas u cekymas K
OKPYKHOCTH

OKpy»XHOCTb, BICaHHAas B yroj. BrincanHas u onrcaHHas OKpy>KHOCTH

6.11 TPEYTOJIbHUKA

8 KJIACC IlpoBepsiemble TPeOOBaHHUsI K pe3yJIbTaTaM 0CBOE€HHSI OCHOBHOM
00pa3oBaTebHOI MPOrpaMMBblI

Kon IIpoBepsieMble peAMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOM
IPOBEPSEMOTO 00pa3oBaTeIbHON MIPOrpaMMbl OCHOBHOTO 00ITIero oO0pa3oBaHus
pe3ynbTara
1 Yucna u BBIYUCICHUS

Hcnonb3oBaTh Ha4aJIbHBIC MpCaACTaBICHUA 0 MHOXXCCTBC
I[CﬁCTBHTCJ'IBHBIX YUCCII OJIs1 CPAaBHCHUA, OKPYTIJICHUA U BBIqHCHeHHﬁ,

1.1 . .
n300paxaTh JEHCTBUTEBHBIE YMCJIA TOYKAMH Ha KOOPJIWHATHOU
MPSMOU
[IpumensaTy TmOHATHE apU(PMETHUECKOTO KBaJIpaTHOTO  KOPHI,
HaXOJWTh KBaJpaTHbIE KOPHHU, HCMOJB3ys TPH HEOOXOIUMOCTH
1.2

KQJIBKYJISTOP, BBITIOJIHSATD npeoOpazoBaHus BBIPAKECHUM,
COJIEpIKALLMX KBaJAPATHBIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEU
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1.3

Hcnonp3oBarh 3amucu OOJBIIMX M MaJbIX YHCET C MOMOIIBIO
JECATUYIHBIX Apo0OeH u cremnenei uncia 10

AnreOpanyeckre BbIpaXeHUs

2.1

[IpuMeHATP NOHATHE CTENEHU C LEJNbIM I10Ka3aTesIeM, BBIIOJHITh
npeo0pa3oBaHus BBIPAKCHHUM, COACPKANIUX CTEIICHH C IEJIbIM
roKaszarejieM

2.2

BBIMOMHATE  TOXKIECTBEHHBIE  MPEOOpa3oOBaHUs  pallMOHAIBHBIX
BBIDAKCHUM HA OCHOBE IIPaBWJI JCHUCTBUU HAJ MHOTOYICHAMHU H
anredpandyecKuMu ApoosiMu

2.3

PaCKHaI[I)IBaTB KBaﬂpaTHbIﬁ TPCXYWICH Ha MHOKUTCIIN

2.4

[IpumensTh mpeoOpa3oBaHusl BBIPAKEHUN JJIsI PEIICHUS Pa3TMYHbIX
3a/1a4 U3 MaTeMaTUKU, CMEXKHBIX MTPEIMETOB, U3 PEATHbHOU MPAKTUKHU

VYpaBHEHUS U HEPABEHCTBA

3.1

Pemats HHHCﬁHBIe, KBaApPAaTHBIC YPABHCHUA MW PAOUOHAJIBHBIC
YPaBHCHUA, CBOAAINNUCCA K HUM, CUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYM:A
NEPpECMCHHBIMU

3.2

[IpoBoauTE TPOCTEHIINE WCCIEAOBAHUS YPABHEHUUW U CHUCTEM
ypaBHEHUW, B TOM 4YHCI€ C TNPUMEHEHHEM TpadudecKux
npejcTaBieHui (ycTaHaBIMBaTh, UMEET JIM YPaBHEHHE WM CUCTEMa
YPaBHEHHI PELICHHUS, €CIIH UMEET, TO CKOJIBKO, U ITPOUEe)

3.3

[lepexoguTs OT cioBeCHOM (OPMYJIMPOBKM 3aJaud K €€
anredpandeckoil MOJEIU C TIOMOIIBIO COCTaBJICHUSI YPAaBHEHUS HIIU
CUCTEMBl YpAaBHECHUH, HWHTEPOPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4M MOJyYEHHBIN pe3ybTaT

3.4

IIpumeHATs CBOMCTBA YHUCIOBBIX HEPABEHCTB [UId CpaBHEHUS,
OLICHKH, pelIaTh JIMHEWHbIE HEPABEHCTBA C OJHOM IEPEMEHHON U UX
CUCTEMBI, JaBaTh rpapUuecKyio WILTIOCTPALMI0O MHOKECTBA PELICHUI
HEPABEHCTBA, CUCTEMbI HEPABEHCTB

DOyHKINU
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4.1

[Tonnmath M HCHOJIB30BATh (DYHKIMOHAJIBHBIE TOHATUS U S3BIK
(TepMUHBI, CHUMBOJMYECKHE OOO3HAUYECHMsI), OINpPEAEIATh 3HAUCHUE
(GYHKIIMM TI0 3HAYEHUIO apTyMEHTa, ONMpEeAesATh CBOMCTBA (DYHKUIUHU

o ee rpaduky

4.2

k
Crpouts rpadukn snemenTapubix GyHkumii Buga: YO _, y = X2, X
y = X3,y = |X|, onuceIBaTH CBOMCTBA YMCIOBON (DYHKIIUHM IO €€
rpaguxy

BeposTHOCTB M cTaTUCTHKA

5.1

W3Bnekate U mpeoOpa3oBbIBaTh MHGOPMAIIHMIO, MPEICTABICHHYIO B
BUJIC TaONHIl, TUarpamm, rpaduKoB, MPEACTABIATh TAaHHBIC B BHIC
Ta0JIHII, TuarpamMm, rpauKkoB

5.2

OnuchiBaTh JaHHBIE C TIOMOIIBIO CTAaTUCTUYECKUX ITOKa3aTeseH:
CpPEIHUX 3HAYE€HUUW W Mep paccewBaHusi (pa3Max, AUCIEPCUS U
CTaHJaPTHOE OTKJIOHCHUE)

5.3

HaxoauTh 9acTOTHI YHCIOBBIX 3HAYCHHUI M YACTOTHI COOBITHH, B TOM
YHCJIE 110 pe3yJIbTaTaM U3MEPEHUI U HaOII0eHU N

5.4

Haxonuth BEpOATHOCTH CIy4YyaWHBIX COOBITUI B ONBITAX, 3HAS
BEPOSTHOCTU JJIEMEHTAPHBIX COOBITUN, B TOM YHCJIE€ B OMBITaX C
PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU

5.5

Hcnons3oBath  rpaduueckue  MOAENU:  JIEPEBO  CIIyHYAWHOTO
DKCHEPUMEHTA, JUArpaMMBbl DUJIepa, YUCIIOBas IpsMast

5.6

OnepupoBaTh MNOHATUSIMUA: MHOXECTBO, MOJMHOKECTBO; BBITOJIHSATH
omepalMid  HaJl MHOXKECTBaMH: OOBEIMHEHHE, IEePEeCEUCHHUE,
JIOTIOJIHEHHUE; TEPEUMUCTATh DJIEMEHTBl MHOXECTB, NPUMEHSTH
CBOMCTBA MHOKECTB

5.7

Hcnonb3oBaTh rpaduyeckoe MPEeACTABICHHE MHOXKECTB U CBs3el
MEXIy HUMU ISl ONMCAHUs MPOLECCOB U SIBJICHUM, B TOM YHCIIE MPU
pelIeHny 3a7a4 U3 IPyrux y4eOHbIX IPEIMETOB U KypPCOB

I'eomerpus
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Pacrnio3naBaTte OCHOBHBIE BUJbI YCTBIPCXYI'OJIbHUKOB, UX JJICMCHTHI,

6.1 II0JIB30BATHCS X CBOMCTBAMU IIPH PELICHUH T'€OMETPUUECKUX
3aj1a4
6.2 [IpuMeHsTh CBOICTBA TOUKU NIEPECEUEHUS MEIUAH TPEYTOJIbHUKA
' (meHTpa Macc) B pelieHruy 3a1a4
Bnanerp mnoHATHEM CpeqHEN JIMHMM TPEYyrojbHUKAa M TpaleLud,
6.3 OPUMEHATh UX CBOICTBa INpPHU pPEHICHUH TE€OMETPUYECKUX 3aj]ad.
' [Tonp30BaTeCs Teopemon Paneca U TEOPEMOU O IPONOPLHUOHATIBHBIX
OTpE3Kax, MPUMEHSATh UX JJIS PELLICHUS IPAKTUYECKUX 3a/1a4
6.4 [TpuMeHAT, TNpU3HAKU MOA0OUS TPEYrOJbHUKOB B  PELUICHUU
T€OMETPUYECKHX 3a]1a4
[Tonb3oBaThcs Teopemoii [Iudaropa 1ist pemieHus reoMeTpUYEeCKUuX 1
6.5 npakTUyeckux 3amady. CTpouTh MaTeMaTHYeCKyl0 MOJElb B

MMPAKTHYCCKUX 3aJadax, CAMOCTOATCIIbHO ACJIaATh YCPTCK N HAXOAUTDH
COOTBCTCTBYIOINHEC NJINHbBI

Brnagets NOHATHSMU CHUHYCa, KOCMHYCAa M TaHI€HCAa OCTPOrO yrja
6.6 MPSAMOYTOJIBHOTO TPEYroibHUKA. 110iMb30BaThCs 3TUMH TOHATHUSMHU
JUUISL PELICHUS MPAKTUYECKUX 3a]1a4

Boraucisate (pasiuyHbIME CIIOCOOAMM) TUIOMIAh TPEYTOJbHUKA H
IJIOMAA MHOTOYTOJIBHBIX (Guryp (MOJb3ysch, A€ HEOOXOIUMO,
KaJIbKYJIATOpOM). [IpMEHATh MOTyYeHHBIE YMEHHS B MPAKTHYCCKUX
3aa4ax

6.7

Brnagetp  MOHATHMSAMHM  BIMCAaHHOTO W LEHTPAJbHOIO  YIJa,
VCIIOJIB30BaTh TEOPEMBI O BIMCAHHBIX yIUIaX, YIJax MEXIy XOpAamMu
(CexkymuMM) M yrjie MEXIy KacaTeJIbHOW W XOPAOW MpHU PEelIeHUU
F€OMETPUYECKUX 3a]1a4

6.8

BrnageTrs MOHATHEM OINMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSATH
CBOMCTBA ONMCAHHOTO YETHIPEXYTOJIbHUKA MTPU PELIEHUN 3a1a4

6.9

[IpyuMeHATH, TOJY4YEHHBbIC 3HAHUS HAa TMPAKTUKE — CTPOUTH
MaTeMaTHYECKHEe MOJICNU ISl 3a7ad pealbHOW KU3HU U MPOBOJIUTH
COOTBETCTBYIOIINE BHIYUCIICHHS C MPUMEHEHHUEM MO 100Us

6.10

¥ TPUTOHOMETPUH (TTOJIB3YSICh, TJI€ HEOOX0IUMO, KATBKYJISITOPOM)

IIpoBepsiembIe 3jIeMEHTHI COAePKAHUSA
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Kon [TpoBepsiemMblii 371€MEHT COAECPIKAHMS

1 Yucia ¥ BBIYUCIICHUS

KBaapatHbiii kopeHb u3 uucina. l[loHstue o0 HppalMOHATBHOM YHCIE.

11 I[CC}ITI/I‘{HLIG HpI/I6JII/I}KCHI/IH HPppadOHAJIBHBIX YHUCCII

CpoiicTBa apu(@METHUYECKUX KBAJAPATHBIX KOpHEH U HUX MPUMEHEHUE K
1.2 peoOpa30BaHUIO YMCIOBBIX BhIPAKEHUN U BEIYMCIICHUSM.

JlercTBUTENBHBIC YHCTIA

1.3 Crenens ¢ OCJIBIM IIOKA3aTCIICM M €C CBOMCTBA. CTaHI[apTHaH 3aIIiuCh Yuciia

2 AnreOpanyeckre BbIpaXeHUs

KBagparssiii TPEXWICH, Pa3JIOKECHUE KBaJpaTHOIO

2.1 TPCXWICHA HA MHOKUTCIIN

2.2 Aunrebpandeckast 1poOb. OCHOBHOE CBOMCTBO aJireOpandeckon Apoou

2.3 CrnoxxeHue, BBIUMUTaHHE, YMHOKEHUE, JIETICHUE allreOpanyeckux 1pooei

2.4 PanonanbHbIe BRIpAXXEHUS U UX MPE0Opa3oBaHUE

3 VYpaBHEeHUs 1 HEpABEHCTBA

KBaapatHoe ypaBHeHue, popMysia KOpHEN KBaJPATHOTO ypPaBHEHMUS.

31 Teopema Buera

3.2 Pemenne ypaBHeHU, CBOASIUXCA K JIMHEHHBIM U KBAIPATHBIM

3.3 [Ipocreiimme n1poOHO-palMOHATIFHBIE YPAaBHEHUS

['paduyeckas unTeprpeTanusi ypaBHEHUN ¢ IBYMs IEPEMEHHBIMHU U CUCTEM
34 JIMHEVHBIX YPAaBHEHU C IByMs NIEpeMEHHBIMU. [Ipumepsl pemenns cucreM
HEJIMHEVHBIX YPABHEHUH C JIByMs IEPEMEHHBIMU

3.5 Petienrie TEKCTOBBIX 3a7a4 aJireOpandecKumM CrocoooM

3.6 YucoBble HEpaBEHCTBA U X CBOMCTBA

3.7 HepaBeHCTBO ¢ 01HOM IEPEMEHHOM

3.8 PaBHOCHIIBHOCTH HCPABCHCTB

3.9 JIuHeiiHble HEPABEHCTBA C OJIHOW MTEPEMEHHOMN

3.10 | Cucrems! nuHeiiHbIX HEPABEHCTB C OJHOW MTEPEMEHHOMN

4 OyHKIIUU
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[Tonsite ¢ynkmuu. OO6nacTh OMNpENeNeHus W MHOXKECTBO 3HAYCHHM

41 bynkuuu. CnocoObl 3a1aHust QyHKIUN

42 I'pabuk ynxumn. YteHne cBoiicTB GyHKIMH 110 ee rpaduKy

4.3 [Tpumepsl rpadukoB (PYHKIUI, OTPAKAIOIIHUX PEATBHBIE TPOLIECCHI
@OyHKINH, OTTMCHIBAIOIINE TPAMYIO U 00paTHYIO TPOMOPIIMOHATILHBIC

4.4 3aBUCUMOCTH, UX TpapuKu

45 | dysxuumy = X2,y = x3

46 | Dynxuum yd X ,\§: IX|

4.7 ['padrueckoe penieHne ypaBHEHH U CUCTEM YPABHEHHM

5 BeposTHOCTB 1 cTaTHCTHKA
5.1 [IpencraBnenre JaHHBIX B BUAE TaOIUL, TMarpaMm, rpa(uKoB
5 MHOX€eCTBO,  3JEMEHT  MHOXECTBA,  IOJAMHOXECTBO. Onepaunn

S.
HaJ MHOKECTBaMU: 00bEeIMHEHHE, IEPECEUCHHE, TOTIOTHEHNE

- CaoiicTBa onepanun HaJl MHO>KECTBAMH: IIEPEMECTUTETILHOE,

' COUYETATEIbHOE, PACIIPEACIIUTEIBHOE, BKIIFOUECHNUS

Hcnonp3oBanue rpaduueckoro npeacTaBieHUsi MHOXKECTB JJIs ONUCAHUS

54 peanbHBIX IPOLECCOB U SIBJICHUM, IPU PEUICHUU 3a/1a4.
N3mepenne paccenBanus 1aHHbIX. /lucnepcus M CTaHIapTHOE OTKIOHEHUE

55 yycnopeix HabopoB. J[uarpamma paccenBaHusl
OneMmeHTapHble COOBITHS ciay4yaiiHoro omnbita. CoyyaiiHble COOBITHS.
BepositHocTi coObITHH. ONBITHI C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU

56 | coGBrmmamm, Cnyuyaitnblii  Bb1OOp. CBsI3b MEXAYy MAJIOBEPOATHBIMU U
IPAKTHYECKHU JOCTOBEPHBIMHU COOBITUSIMU B IPUPO/JIE, OOIIECTBE U HAyKe
JepeBo. CBoiiCTBa [€pEBbEB: E€AMHCTBEHHOCTh IIyTH, CYIIECTBOBAHHE

57 | BUCAYEH BEpIIMHBI, CBA3b MEXAY YHCIOM BEpUIMH W YHUCIOM pebdep.
[IpaBuno ymHoxxenus. Pemienre 3agad ¢ nomoipto rpadoB
[IpoTuBomnonoxupie coObITHsA. [uarpamma Oiinepa. OObeauHEHHE U

58 | mepeceueHue coObiTHii. HecoBmecTHbie coObiTns. PopMmyina ClIOXKEHHUS
BEPOSITHOCTEMN

5.9 | YcnosHas BeposTHOCTB. [IpaBuio ymMHoxeHus. HezaBucumele coObITUS
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[IpencraBieHne SKCIepuMeHTa B BHIE JepeBa. PemeHue 3amad  Ha
510 | HaxoXIEHHE  BEpOSTHOCTEH C  MOMOIIbIO  JepeBa  CIIydaifHOro
AKCIEPUMEHTA, Juarpamm JDiliepa

6 ['eomerpust

6.1 | Yerspexyrompruxu. [lapaienorpaMm, ero IpU3HaKy H CBOACTBA

6.2 [IpssiMOyTroJIbHHUK, pOMO, KBaJpaT, X IPU3HAKU U CBOICTBA

Tpameuunsi, paBHOOOKas Tpameuus, €€  CBOHCTBA U IIPU3HAKH.
6.3 [IpssMoyroJsibHAs Tparenus
6.4 Merton yaBoenus meauansl. LlenTpansnas cummerpus. Teopema daneca u

TCOPCMaA O IMPOIMOPHIUOHAJIBHBIX OTPC3KaAX

6.5 CpenHue TMHUU TPEYTOJIbHUKA U Tpaneuuu. LIeHTp macc TpeyrojabHuKa

[Tono6ue TpeyronbHUKoB, KodhduimeHt mnomodus. [lpusnaku mogobus

6.6 TPEYroJbHUKOB. [IprMeHeHne moo0ust npu pelieHny NPakTUYeCKuX 3a/1a4
6.7 DopMybl 1S IUIOLIAAN TPEYTOJIbHKKA, TapajuiesorpaMma, pomoa u
' Tparnenuu
CaoiicTBa momaiei reometpudeckux ¢puryp. OTHOIIEHUE TIIOIIAIeH
6.8 MOI00HBIX (HUTYP
Brruncnenue miomanei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
6.9 Oymare
610 Teopema [Iudaropa. Ilpumenenune reopemsl [ludaropa npu pemenun

IMPAKTHYCCKUX 3ada4

CuHyc, KOCHHYC, TAaHT'€HC OCTPOTO yrIjla MPSMOYTOJILHOTO TPEYTOJIbHUKA.
6.11 | OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. | PUTOHOMETPHUECKUE
¢bynkun yrios B 30°, 45° u 60°

BrnmcaHHbIE M LIEHTPAJIBHBIE YTJIbI, YIOJ MEXAY KacaTeIbHOM U XOpIOM.

612 yrm MEXIy XOpAaMH U CEKYIINMHU

6.13 | BriucanHbIe ¥ ONMCAHHBIE YETHIPEXYTOJIBHUKH

B3auMHOe pacrnonokeHue ABYX OKpy»kHOCTed. KacaHue Oxkpyx HOCTEM.

6.14 OO01ue kacaTelbHbIE K IBYM OKPYKHOCTSIM
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9 KJIACC IlpoBepsiemble TpeOGOBaHUSI K Pe3y/IbTATAM OCBOEHHS OCHOBHOM
o0pa3oBaTeJibHO MPOrpaMMbIl

Kon [IpoBepsiemblie MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOU
IIPOBEPSIEMOTO 00pazoBaTenbHOM MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHMUs
pe3yibTaTta
1 Yucna v BBIYHACIICHHS

CpaBHI/IBaTb " yIopssao4ruBaThb pallMOHAIIBHBIC U UPPALHMOHAJIBHBIC

11 quciia

BrinonHaTe apI/I(bMeTI/I“ICCKI/IG I[GﬁCTBHSI C pallMOHAJIbBHBIMH YHUCJIaMHU,
1.2 Co4ucCTasaA YCTHBIC U IIMCbMCHHBIC IIPUCMBI, BBIIIOJIHATH BBIYHUCIICHUA C
HppallrOHAJIbHBIMU YU CJIaMHA

Haxonutes 3HaueHUs CTENEHEW C UENbIMH MOKAa3aTesIMU U KOPHEW,

1.3 BBIUUCIISATH 3HAYCHUS YUCIOBBIX BBIPAKCHUN

14 OKpyryisiTb ~ JEHCTBUTENBHBIE  YWCHA,  BBIIOJHATH  MPUKHUIKY
' pe3ynbTata BEIYMCICHNUN, OLIEHKY YHCIIOBBIX BBIPAKEHUH
2 VYpaBHEHUs U HEPABEHCTBRA

’1 Pemrate  nuHeWHBIE W KBagpaTHBIE YpaBHEHHUS, YpaBHEHUS,

CBOJISIIIIMECS K HUM, TIPOCTEHIITINE TPOOHO-PAIIMOHANIbHBIE YPABHEHUS

Pemate cucTeMbl JOBYX JIMHEMHBIX YpPaBHEHHMHM C  JABYMs
29 MEPEMEHHBIMU M CHUCTEMbI JIByX YpPaBHEHUW, B KOTOPBIX OJHO
YPABHEHHUE HE SIBJISIECTCS JIMHEUHBIM

PemaTe TekcTOBBIE 3a/1auu alreOpanyecKuM CIOCOOOM C MOMOIIBIO
23 COCTAaBJICHUSI YPABHEHUSI WM CHUCTEMBbI ABYX YpPaBHEHUU C JBYMs
MepEMEHHBIMU

IIpoBoauTE NPOCTEHINNE WCCIEAOBAHUSA YPABHEHUUW U CUCTEM
ypaBHEHHUH, B TOM 4HCI€ C TPUMEHEHHUEM TIpapUuecKux
2.4 NpeACTaBICHU (HampuMep, yCTaHABIWBATh, UMEET JIM ypaBHEHHE
WJIM CUCTEMA YPAaBHEHUM PELICHUs, €CIIU UMEET,

TO CKOJIBKO)

Pemate nMHENHBIE HEPABEHCTBA, KBAJpPATHBIE HEPABEHCTBA,
25 n300paxaTh pelieHue HEPABEHCTB Ha YUCIIOBOM MPSIMOM, 3aITUCHIBATH
pELIEHHE C TIOMOIIBI0 CUMBOJIOB
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2.6

Pemrate cucTeMbl JHMHEWHBIX HCPAaBCHCTB, CHCTCMBbI HCPABCHCTB,
BKIIIOYAOMKUE KBAAPATHOC HCPABCHCTBO, I/I306pa)KaTI> PCHIICHUC

CUCTCMbI HCPABCHCTB Ha YHUCJIOBOM HpHMOﬁ, 3aIIMChIBATDb PCHICHUC C
IIOMOIIIBIO CHMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA PU PELICHUHN PA3JIMYHBIX 3314

OyHKIHUH

3.1

Pacno3naBate  (yHKIMUM ~ u3yueHHBbIX  BHIOB.  [loka3bIBaTh

CXEMAaTHYECKH PACIIONIOKEHNE HA KOOPIHHATHOM TIIOCKOCTH K

rpadukoB QyHKumi Buaa: y =kx, y=kx+b,y0 _,y=ax?+hbx+c
X

B 3aBUCHMOCTH OT 3HaY€HUI KO3((HULIUEHTOB, ONMCHIBATH CBOMCTBA

byHKIMI

3.2

[Toka3piBaTh CXEMATHYECKU pACHOJIOKEHUE Ha KOOPJIAUHATHOMU
miockoctu rpadukoB GyHkuM Buaa Y X/, y = [X| u onuceiBaTh
CBOMCTBa (DyHKIIMIA

3.3

Crpoutb W wu300paxkaTb CXeMaTUYECKH TpadUKd KBaJPATHUUHBIX
GbyHKIMA, OMUCHIBaTh CBOMCTBAa KBAJPATHYHBIX (DPYHKIUN MO HX
rpadukam

3.4

Pacno3naBaTh kBasipaTHYHYI0 GYHKUHMIO MO (popmylie, TPUBOIUTH
IpUMEphl KBAJPATUUHBIX QYHKIUI U3 peaibHOM )XKU3HU, PUNKH,
TEOMETPHUH

Apudmernueckas 1 reOMETpUYECKast IPOrpPeccruun

4.1

PacrioznaBaTh apuMETHIECKYIO U TEOMETPHUIECKYIO IPOTPECCUN TIPU
pa3HBIX Ccrocobax 3aaaHus

4.2

BBINONMHATE BBIYMCIEHUS C HCMHOJIb30BaHUEM (OpPMYT N-ro dWieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI TIEPBBIX N
YJICHOB

4.3

I/Iso6pa>1<aTb YJICHBI ITOCJICAOBATCIBHOCTH TOYKAMHU HaA KOOpI[HHaTHOﬁ
IIJIOCKOCTH
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4.4

PemraTte 3amaun, cBsi3aHHBIE C YHUCJIOBBIMHU MOCJIEN0BATEIILHOCTIMH, B
TOM 4YHUCIE 3aJaud W3 peajbHONM KU3HU (C UCIOIb30BAaHUEM
KaJIbKYJIATOPA, TA(PPOBBIX TEXHOJIOTHIA)

BCPO}ITHOCTI) H CTaTHUCTHUKA

5.1

W3BnekaTh U mpeoOpa3oBbIBaTh MHGOPMAIIMIO, MPEACTABICHHYIO B
pa3IMYHBIX HCTOYHHMKAX B BHUAE TaONMUI, auarpamm, TpaduKos,
MIPEICTABIIATH IaHHBIE B BUE TaOJIUII, AHarpaMM, rpaduxon

5.2

Pemiath 3aaun opraHnu30BaHHBIM NEPEOOPOM BAPUAHTOB, a TAKXKE C
UCITI0JIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB

5.3

Hcnonp3oBaTh ONHUCATEIbHBIC XApaKTCPUCTUKKU OJIA MaCCHBOB
YHUCJIIOBBIX [JaHHBIX, B TOM 4YHCJIC CPCAHUC 3HAUCHUA W MCPLI
PpaCcCCUBaHUA

5.4

HaXOIII/ITB YaCTOThl 3HAYECHUM M YacCTOThI CO6I>ITH$I, B TOM YHUCJIC
IIOJIB3YACH PE3yJbTaTaMU IIPOBCIACHHBIX I/I3M€peHHﬁ )51 Ha6JIIOI[€HI/Iﬁ

5.5

HaxonuTh BEpOSATHOCTH CIIy4alHBIX COOBITHI B U3YYEHHBIX OMNbBITAX,
B TOM YHCJIE B ONBITAX C PAaBHOBO3MOYKHBIMH DJIEMEHTAPHBIMHU
COOBITUSAMHU, B CEPHUSIX HCIBITAHUNA JO TMEPBOro ycliexa, B CEpUsixX
ucnblTanuii bepuynnum

5.6

HNmeTs npesicTaBieHue O CIIy4alHOW BEJIMYMHE U O PACIIPEACIICHUN
BEPOSITHOCTEMN

5.7

NmeTh mipeAcTaBieHUe O 3aKOHE OOJIBIIMX YUCENl KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIyYalHOM HW3MEHYMBOCTA M O POJIM 3aKOHA
OOJBIINX YUCEN B MPUPOJIC U OOIIECTBE

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUECKHE (DYHKIIUU OCTPBIX YIJIOB, HAXOAUTH C UX
MOMOILBIO PA3JIMYHBIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYyrojJbHUKA
(«pemieHre  TPSIMOYTOJIBHBIX — TPEyrojbHUKOB»). Haxomute (c
NOMOUIbIO KaJBKYJSATOpPAa) IJIMHBI W YIJBl I HETaOJIWYHBIX
3HAYECHUU

6.2

[Tonp30BaThCs dhopmynamu MIPUBEIACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM [UJII HAXOXKJIEHUS COOTHOLICHUU
M€Ky TPUTOHOMETPUYECKUMHU BEJIMYNHAMU
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6.3

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHMHYCOB JUISl HAaXOXKJICHUS
Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYrOJIbHUKOBY),
MIPUMEHATH UX IIPU PELICHUU T€OMETPUUECKUX 3a7a4

6.4

Brnanets moHsTHSAMH TIpeoOpa3oBaHUS MOAO00WS, COOTBETCTBEHHBIX
AJIEMEHTOB TOA00HBIX (uryp. Ilombp3oBaThcs CBOMCTBAMHU MOA00US
MIPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIATH JUIMHBI U HAXOJUTH YTIIBI Y
nono0HBIX (uryp. [IpuMeHATh CBOMCTBA MOMOOMS B MPAKTHYCSCKUX
3a/adyax. YMeThb MPUBOJUTH MPUMEPHl MOAOOHBIX (uUryp B
OKpY’KaroIlleM MUpe

6.5

[lonb30BaTbcs TeOpeMaMu O TMPOM3BEACHUHM OTPE3KOB XOpH, O
MPOU3BEACHUHU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHON

6.6

[lonmp30BaTbCd BEKTOpaMH, IIOHUMATh UX TEOMETPUYECKUN U
bu3MYecKuil CMBICI, TPUMEHSITh UX B PEHICHUH T€OMETPUUYECKUX U
dbuzmyeckux 3anad. [[puMeHsATh CKaSIpHOE MPOU3BEJICHUE BEKTOPOB
JUISL HAXOXKJICHUS JJIMH U YTJIOB

6.7

[Tonp3oBaThCs MCTOAOM KOOpPAHWHAT HA IIJIOCKOCTHU, IIPUMCHATH CT'O B
PCUHICHUU I'COMCTPHUYCCKUX W IIPAKTUUCCKUX 3a1aq

6.8

Biagerp NOHATHAMHM  TIPaBUJIBHOIO  MHOTIOYTOJIBHUKA,  JUIMHBI
OKPY’KHOCTH, JJIMHBI yT'M OKPYKHOCTHM M PaJuaHHOW MeEphl yrIia,
yMETh BBIYMCIATH IUIOIIAAbL Kpyra M ero uacreu. lIpumensaTs
ITOJTyYEHHBIE YMEHHS B IPAKTUYECKUX 3a/1a9ax

6.9

HaxoauTs ocu uiu eHTpbl CHMMETPUH (DUTYpP, TPUMEHSTh ABHKEHUS
IJIOCKOCTH B MPOCTEUIINX CIy4astx

6.10

[IpumeHsATh TIOJNlyYeHHBIC 3HAHMSI HAa TPaKTUKE — CTPOUTH
MaTeMaTHYeCKUe MOJENH AJiA 3a7ad peajbHOW >KU3HH W TPOBOJUTH
COOTBETCTBYIOIIME BBIYUCICHUS C MPUMEHEHHEM TMOno0us U
TPUTOHOMETPUUECKUX (PYHKIUK (MOJIB3YSICh, TI€ HEOOXOAMMO,
KaJIbKYJISITOPOM)

IIpoBepsieMble 3JIEeMEHTBI COIEPKAHUS

Kon

[TpoBepsieMblii 3JIEMEHT COACPKAHUS

Yucna 1 BBIYUCICHUS
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PaHI/IOHaJIBHI)Ie quciia, UppalruOHaJIbHBIC YN CJId, KOHCYHBIC U OCCKOHEYHEIC

11 JeCATUYHBIC TPoOU
MHOXECTBO JI€HCTBUTEIBLHBIX YHCEN, ACHCTBUTCIBbHBIE 4YHCIIA Kak
1o OCCKOHEUHBIE JECATUYHBIC IpoOu. B3aMHO OJHO3HAYHOE COOTBETCTBHE

MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOMN MTPSAMOM.

CpaBHCHHe ﬂCﬁCTBHTCHBHBIX YHCCJ1

1.3 ApudmMernueckue JSUCTBUS C JEHCTBUTEILHBIMHI YUCIIAMA

N3mepenust, npuOImxKeHusi, OlEHKU. Pa3Mepbl OOBEKTOB OKpY>KAIOIIETO
MUpa, JUIUTEIBHOCTh MPOIIECCOB B OKpyXkaromiem wmupe. [IpubmkeHHoe

14
3HAYCHUE BEJIMYUHBI, TOUHOCTh NMpUOIMxKeHus. OKpYyTiIeHUE YnCell.
[IpukunKka v OIIEHKA pe3yIbTATOB BEIYMCICHUN
2 YpaBHEHHS Y HEPABEHCTBA

2.1 YpaBHEHUS ¢ OTHOW TEPEMEHHOMN

2.2 JInnenHoe ypaBHeHue. Penienre ypaBHEHNN, CBOASAIIMXCA K JINHENHBIM

2.3 KBanpaTtHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOIAIIMXCS K KBaAPATHBIM

bukBagpatHoe ypaBHeHHE. [Ipumepbl pemieHus YpaBHEHHM TPETbEH U
YETBEPTOM CTEIEHEN PA3TI0KEHUEM HA MHOKUTEIIN

2.4

2.5 Pemenue npoOHO-paliioHaTBHBIX YPABHEHHMA

2.6 CucrteMbl ypaBHEHHI

2.7 VYpaBHeHuUe ¢ IByMsl IEPEMEHHBIMU U €T0 rpaduk

2.8 Pemenune cucteM AByX JTMHEWHBIX YPABHEHUM C IBYMS [IEPEMEHHBIMU

Pemenue cucreM IByX ypaBHEHUN, OHO U3 KOTOPBIX JIMHENHOE, a IPyroe —
BTOPOM CTEIICHU

2.9

2.10 | I'paduueckas mHTEpIpETAIUs CUCTEMBI YPAaBHEHUH C IBYMS TIEPEMEHHBIMH

2.11 | PemeHue TEKCTOBBIX 3a7a4 aJIreOPAaMIECKUM CIIOCOOOM

2.12 | YUucnoBble HEpaBEHCTBA U UX CBOMCTBA

2.13 | Pemenue TMHEHHBIX HEPABEHCTB C OJTHON MIEPEMEHHOM

2.14 | PelieHue cUCTEM JIMHEHHBIX HEPABEHCTB C OJIHOU MTePEMEHHOM

2.15 | KBagpaTHble HEpaBEHCTBA
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['padrueckas uHTEpIIpETAIUSl HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMsSI

2.16
NIEPEMEHHBIMU
3 OyHKIMN
KBagparnunas ¢yskius, ee rpaguk u cBorictBa. [lapabona, KoopauHaTHI
31 BEPIINHBI 11apadoJIbl, 0Ch CAMMETPHUH MTapadoJIbI
3.2 | I'paduxu pyukmmii y = kX, y = kX + b 1 ux cBoiicta
k
3.3 I'paduxu pynkumit yO _, y = X3 u ux cBOMCTBa X
34 | I'paduxu pynxuumit yO X ,\'/y = |X| m ux cBo¥icTBa
4 YucioBble MOCIIEN0BATETLHOCTH
Omnpenenenue U cnocoObl 3a1aHKSI YUCTOBBIX MOCIIEOBATEIBHOCTEN.
4.1 3a/iaHue MociIe0BaTEIbHOCTH PEKYPPEHTHOM (hopMyIioi u popMyIioil n-ro
YJIeHa
Apudpmernueckas nporpeccus. @opmyiibl N-ro ujaeHa apuPMETUYECKON
4.2 IIPOTPECCUU, CYMMBI IIEPBBIX N YJICHOB
['eomerpuueckas mporpeccus. Popmylibl N-r0 4ieHa TIE€OMETPUUECKON
4.3 IIPOTPECCUH, CYMMBI IIEPBBIX N YJIEHOB
N300paxkeHne 4aeHOB apu(PMETHUECKON M TeOMETPHUUECKOW MpOTpeccuit
4.4 TOYKaMH Ha KOOPAWHATHOM IUIOCKOCTU. JIMHEWHBIN U SKCIOHEHIIMAIbHBIN
poct
4.5 Cr0KHBIE IPOLICHTEI
5 BeposaTtHocTh U cTaTUCTHKA
[IpeacraBnenre JaHHBIX B BUAe TaOOuL, JuarpamM, TIpauKoOB,
5.1 UHTEpHpeTalus JaHHbIX. UTeHWe H NOoCTpoeHHe TaOiul, Auarpam,
rpauKOB IO peaJTbHbIM JTaHHBIM
5.2 TlepecraHoBku u hakropuan
5.3 CoueTraHus ¥ YUCIIO COYETAaHUMN
5.4

Tpeyronsuuk [Tackans. Pemenne 3ama4 ¢ ucrosib30BaHUEM KOMOMHATOPUKH
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['eomerpuyeckas BeposiTHOCTh. CiydallHbIN BBIOOp TOYKHM U3 (UTYpHI Ha

5 IIJIOCKOCTH, U3 OTPC3Ka U U3 AYT'H OKPYKHOCTH

5.6 Ucnbrranue. Ycnex u Heyaada. Cepust HCIIBITAHUN 710 TIEPBOTO ycIexa

Cepus ucnsitanuiit bepaysm. BepositTHocT cOOBITUI B CEpUM UCTIBITAHUIA

5.1 bepnymm

5.8 CnydaiiHas BeIMYMHA U pacpeIelI€HUE BEPOSITHOCTEN

MaremaTudeckoe OXNAaHUC W JUCIICPCHA. HpI/IMCpBI MaTEMATHYCCKOI'O

5.9 O’KHJIAHUS KaK TEOPETUUECKOTO CPETHETO 3HAUYCHHS BETMYUHBI
MareMaTnyeckoe OXUAAHUE W JHUCIIEPCUS CIyYallHOW BEJIMYUHBI «YUCIIO
5.10 YCIIEXOB B CEpUH HCTIBITAHUN bepHym»
[TonsiTue o 3akoHe OONBIINX YKcell. MI3MepeHne BEpOITHOCTEN ¢ TOMOIIbIO
511 'yacror. Pors 1 3Hauenue 3aKona GOMBIINX YHCEN B IPUPOJE U OOIIECTBE
6 ['eomerpus
61 Cunyc, xocuHyc, Tanreac yrmoB or 0 mo 180°.  OcHoBHOE

TPUTOHOMETPHUUECKOE TOKAECTBO. DOPMYIIbI TPUBEAECHUS

Pemenne TtpeyronbHukoB. Teopema KOCMHYCOB M TEOpPEMa CHHYCOB.
6.2 Pelienne npakTH4eCKUX 3a1ad C UCIOJb30BAHUEM TEOPEMBI KOCUHYCOB U
TEOPEMBI CHHYCOB

6.3 [IpeoOpazoBanue nomoowms. [TogoOme COOTBETCTBEHHBIX DIIEMEHTOB

Teopema 0 HpoM3BENEHUN OTPE3KOB XOpJI, TEOPEMBI O MPOU3BEIACHHUU

6.4 .
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPaTe KacaTeJIbHOU
6.5 Bekrop, anuHa  (MoOXIylb)  BEKTOpa, COHANpaBICHHbIE  BEKTOPHI,
' MIPOTUBOIIOJIOKHO HAITPABIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEPALMU HAJ BEKTOpamu. PaziioxkeHne BEKTOpa Io
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM
6.6 Koopaunatel Bektopa. CKaJsIpHOE MPOU3BEACHUE BEKTOPOB, IPUMEHEHHE

AJI1 HAXOKICHHUA OJIMH U YTIJIOB

JlexkapToBbl KOOpPAMHATBL Ha IUIOCKOCTH. YPaBHEHUs IPSAMOU U
6.7 OKPY’KHOCTM B KOOpPJIMHATAaX, IMEPECCYEHUE OKPYKHOCTEH M IPSMBIX.
Mertona KoOpAMHAT U €ro IPUMEHECHHUE

6.8 | [IpaBuibHBIE MHOTOYTOJIBHUKU
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JlnuHa okpyskHOCTU. ['pagycHas u paariaHHas Mepa yriia, BEIYUCICHUE AJIUH
YT OKPY>KHOCTEMN

6.9

6.10 | [Tmomramp Kpyra, CEKTOpA, CETMEHTA

JIBMKEHUS TUIOCKOCTH M BHYTpPEHHUE CUMMETpuUu (GuUryp (dJaeMeHTapHbIe

6.11 npeactasienus). [lapannensubiit nepenoc. [loBopot
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NEPEYEHDb (KOJUPUKATOP) IPOBEPSEMBIX TPEBOBAHUI K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOT O OBILIEI'O OBPA30BAHUA U DJIEMEHTOB
COIEPKAHUA ITO MATEMATHUKE

J1J1s IpoBeIeHNsI OCHOBHOI'O I'OCYAapCTBEHHOIO dK3aMeHa 10 MaTeMaTuKe (aanee —
OI'> mo MaremaTWke) HCIONB3yeTCS IepeucHb (KOAU(PHUKATOP) TMPOBEPSIEMBIX
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOM 0OOpa30BaTEIbHOW IPOrPaMMBI
OCHOBHOTO 00I1IeTO 00pa30BaHUs M DJIEMEHTOB COJICPyKaHMS.

IIposepsiembie Ha OI'D Mo MaTemaTuke TPeOOBAHMS K Pe3y/J1bTATAM O0CBOCHMS

OCHOBHOI1 00pa30BaTe/JIbHON MPOrPpaMMbl OCHOBHOTI'0 00111ero 00pa30BaHMsl

Kon [TpoBepsiembie TpeOOBAHUS K MMPEIMETHBIM PE3YJIbTaTaM OCBOCHHS
IIPOBEPSIEMOTO OCHOBHOU 00pa3oBaTeILHON MPOrpaMMbl OCHOBHOT'O OOIIETO
TpeOoBaHMUs oOpazoBanus Ha ocHoBe PI'OC
1 YMeHne orepupoBaTh MOHATHSMU: MHOXKECTBO, ITOJMHOYKECTBO,

Olepanuu HaJ MHOXECTBAMHU; yMEHHE OIEPUPOBATh IOHATUAMH:
rpad, cBA3HBIA Tpad, AepeBO, LUK, NPUMEHITh WX MPU pPEUICHUH
3aJa4; yMEHHME UCIOJb30BaTh rpauueckoe MpeiCcTaBICHUE
MHOXECTB JUI OINMCAHUS PEANBHBIX IPOLIECCOB U SABJICHUM, IIPU
pELIeHUH 3a7a4 U3 IPYTrux y4eOHbIX IPEIMETOB

2 YMeHue onepupoBaTh MOHATHAMU: ONPEAEIICHUE, aKCUOMA, TEOPEMA,
JI0Ka3aTeIbCTBO; YMEHHME pacCllO3HaBaTb MWCTUHHBIE W JIOXKHBIC
BBICKA3bIBAHUS, IPUBOJIUTH IPUMEPbl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUM

3 YMeHue onepupoBaTh MOHATHUSMM: HATypPaJIbHOE YHUCIO, MPOCTOE U
COCTaBHOE YMCJIO, [JEIUMOCTb HATypaJbHBIX YHUCEJ, IIPU3HAKU
JEIUMOCTH, IIeJI0€ YHMCII0, MOJYJb YHUCla, OOBIKHOBEHHas Ipo0b U
JecsATUYHasi IpoOb, CTAHIAPTHBIA BUJ YUCIA, PALIMOHAIBLHOE YHUCIIO,
UPpPALMOHATIBHOE YHUCIO0, apU(PMETUUYECKU KBAJPATHBIA KOPEHD;
YMEHHME BBIIOJHATH JEHUCTBUSA C YHCIAMM, CpPaBHUBATb U
yIOpsAA0YMBaTh YMUCIA, IPEACTABISITE YHUCIA HA KOOPAUHATHOU
IPSAMON, OKPYIVIATh YHUCJA; YMEHHE JENaTh NPUKUIKY WM OLICHKY
pe3yJIbTaTa BbIYUCICHUN
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YMeHne onepupoBaTh MOHATHUSAMU: CTENEHb C LEIbIM MMOKA3aTENIEM,
apu(pMeTHYeCKUi KBaJpaTHBIA KOPEHb, MHOTOWIEH, airedpanyeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTENEeHH
Oo0JIbIlIe €AMHULIBI; YMEHHUE BBIIIOJIHATD PacueThl 1o (popmyram,

npeoOpa3oBaHusl UENbIX, JIPOOHO-PAIlMOHANBHBIX BBIPAKEHUNH U
BBIPAKEHUN C KOPHSIMH, PA3JIOKEHHE MHOTOUYIEHA Ha MHOKHUTEIIH, B
TOM YHCIIE C HCIOJIb30BaHWEM (OpMYNT pa3HOCTH KBaJApPaTOB U
KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATHUSAMHU: YUCIOBOE PABEHCTBO, YPABHEHUE
C OJHOW IIEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUHEHHBIE U KBaJApPAaTHBIE ypaBHEHUS,
JTpOOHO-pallMOHATILHBIE YPaBHEHHSI C OJHOM MEPEMEHHOM, CHCTEMBbI
JBYX JIMHEHMHBIX YPABHEHUH, JIMHEWHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JIpOOHO-pallMOHAJIbHBIE HEPABEHCTBA C OJIHOM
IIEPEMEHHOW, B TOM YUCJIE IIPU PEIICHUH 3a1a4 U3 IPYTUX [IPEAMETOB
U TNPAKTUYECKUX 3a/ad; YMEHHME HCIIOJIb30BaTh KOOPAUHATHYIO
OpsMYI0 U KOOPAMHATHYIO IJIOCKOCTh JUIsl M300paXKeHUs! pelieHui
YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUAMU: QyHKIUS, rpaduK GyHKIIUU, HYJIN

byHKUIMH, IIPOMEKYTKHU 3HAKOITOCTOSTHCTBA, IIPOMEXKYTKU
BO3pacTaHus, YyObIBaHMS, HAWOOJbIIEE W HAWMEHbIEEe 3HAYCHUS
byHKIUY; YMEHHE OIIEPUPOBATH HOHATHUAMMU: npsiMast

IPOMOPIIMOHAILHOCTD, JINHEWHAsT QYHKIUS, KBaApaTuIHas (QyHKIHS,
oOpaTHasi TMPOMOPIMOHAIBHOCTh, IMapadojia, THUMEpOosa; YMEHHE
CTpouTh Tpaduku  (YHKUHMA, HKCHONB30BATh TpaduKkd s
OTNpEJENICHUs] CBOMCTB MPOLECCOB W 3aBUCUMOCTEH, JUIsl PELICHUS
3aa4 U3 APYTUX Y4eOHBIX MPEIMETOB U peajbHOM >KU3HH; YMEHHE
BbIpaXaTh GOpMyJIaMH 3aBUCUMOCTH MKy BEIINUYMHAMHU

Ymenue OIEPUPOBATH NOHATHSMMU: IIOCJIEN0BATEIBHOCTD,
apupmeTnyeckas UM  T€OMETpUYECKas  MPOTPEeCcCUr;  YMEHHUE
UCIIOJIb30BaTh CBOMCTBA MOCJIEI0BATEIILHOCTEH, (POPMYJIIBI CyMMBI U
oOIIero wieHa Mpu pEelIeHUU 3ajad, B TOM YHCIe 33Jad U3 JAPYTux
y4eOHBIX MPEAMETOB U pEeabHOM )KU3HU
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YMeHue pemaTh 3a/ladyd pa3HbIX THUIOB (B TOM YHCIIE Ha MPOILICHTHI,
JOJIM M YacTW, JBIKEHHE, paboTy, LIEHy TOBAapOB U CTOMMOCTD
MOKYIIOK U YCITyT, HAJIOTH, 33Ja4i U3 00JIACTH yIIpaBICHUS TUYHBIMU
U CeMEHHBIMM (PUHAHCAMU); YMEHHUE COCTABJISITH BBIPAKECHUS,
YpPaBHEHHUs, HEPABEHCTBA M CHUCTEMbl IO YCJIOBHIO 33J1a4H,
UCCJIEI0BATh MOJIYYEHHOE PEIlIEHHE U OIIEHUBATh MPaBAONOA00HOCTh
IIOJIy4YEHHBIX PE3YJIbTATOB

YMeHune onepupoBaTh NOHATUAMU: (PUTypa, TOUKA, OTPE3OK, IpsiMas,
Jyd, IoMaHasi, yroJjl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, pABHOOEIPECHHBIN

YU PaBHOCTOPOHHUU TPEYTrOJbHUKH, IPSIMOYIOJIBHBI TPEYTOJIbHUK,
MeJuaHa, OMCCEKTpUCa U BBICOTA TPEYTOJIbHUKA, YETBIPEXYTOIbHUK,
napajuieJiorpaMM, pomoO, TNPSAMOYTOJbHHK, KBajapaT, Tparenus;
OKPYXHOCTb, KPYyT, KacaTelabHasi; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢urypaMuy; yMeHHe pemarhb 3a/ladyd, B TOM YHUCJE W3 MOBCEIHEBHON
JKU3HM, Ha HaXOXKJCHUE I'€OMETPUUYECKUX BEIMYHMH C NPUMEHEHUEM
W3YUYEHHBIX CBOMCTB (hUryp u (hakToB

10

YMeHue omnepupoBaTh MOHSATHSAMHU: PaBEHCTBO (UTYpP, PaBEHCTBO
TPEYTOJIBHUKOB; MAPAICIBHOCTh U TMEPIEHANKYISIPHOCTh MPSMBIX,
yroil MEeXAYy MpsIMbIMU, NEPIEHIUKYJAP, HAKJIOHHAs, MPOEKIus,
nonobue  Quryp, NOA0OHBIE ~ TPEYrOJbHUKHA,  CHUMMETpPHUS
OTHOCHUTEJIbHO TOYKHM M MPSMOI; YMEHHE paclo3HaBaTh PaBEHCTBO,
CUMMETPHIO 17} noaooue uryp, NapajuIeIbHOCTh 151
MEPIICHIUKYISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHue onepupoBaTh NOHATHAMH: JUIMHA, PACCTOSIHUE, YIOJI
(BenMYMHA yIJla, CUHYC M KOCHMHYC yIJla TPEyroJIbHHMKa), IJIOUIaib;
yYMEHHUE OLIEHUBATh Pa3Mephl IPEIMETOB U OOBEKTOB B OKPY’KaIOILIEM
MUpE; yMEHUE TMPUMEHATH QOpMyJbl MepuMeTpa U IUIOLAAH
MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIAAM KpyTra, o0bema
MPSIMOYTOJIBHOTO MapaJUICIEIUIIEd; YMEHUE NPUMEHATh NPU3HAKU
PAaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJIbHMKA,
teopemy [ludaropa, TpuronomeTpuyeckrie COOTHOLIEHUS

JUTS. BBIYUCIICHUS JIJIMH, PACCTOSIHUH, TIOIIAICH

12

YMeHue wu300pakarh IUJIOCKME (QUTYphl W HX KOMOMHAIUH,
MPOCTPAHCTBEHHbIE (UTYpHl OT PYKH, C TOMOILIBIO YEPTEKHBIX
WHCTPYMEHTOB M DJJIEKTPOHHBIX CPEACTB II0 TEKCTOBOMY WIIH
CUMBOJIbHOMY OIIHCaHUIO
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13 YMeHue onepupoBaTh TMOHSTHSAMHU: TMPSIMOYIOJbHAas CHUCTEMa
KOOpJIMHAT; KOOpPAMHATHl TOYKH, BEKTOpP, CyMMa BEKTOpOB,
IPOU3BEJACHUE BEKTOpPAa Ha YHCIO, CKaJISIPHOE HPOU3BEIACHHE
BEKTOPOB; YMEHHE HCHOJIb30BaTh BEKTOPbl U KOOPAWUHATHI JUIs
MPECTABICHUS JTaHHBIX W PEUICHUs 3a7ad, B TOM YHUCIE U3 JAPYTUX
y4eOHBIX MPEIMETOB U PeabHOM KU3HU

14 YMeHne onepupoBarb MNOHSATUSMU: CTOJOMKOBBIE U KPYTOBBIE
auarpamMmbl, TaOdMIbBI, CcpenHee apu(MeTHYecKoe, MEINaHa,
HauOoJblllee U HaMMEHbIIEE 3HAYEHMs, pa3Max 4YMCIOBOrO Habopa;
YMEHUE H3BJEKATh, HMHTEPIPETUPOBATH U  MNPEOOPa3OBHIBATH
uHpOpMaIMIO, TMPEACTABICHHYI0 B TaOauIaXx M Ha Juarpammax,
OTpaXkaloLIyI0 CBOMCTBA U XapAKTEPUCTUKH PEaJbHBIX MTPOLIECCOB

u HBHCHHﬁ; YMCHHUC paciio3HaBaThb HN3MCHYHUBBIC
BCIIMYMHBI B OKPYKar0omemM MHUpPC

15 YMeHue ornepupoBaTh MOHSATUSMU: CIIyYalHBIA ONBIT (CIIyyalHbBIN
DKCIIEPUMEHT), DJIEMEHTAPHOE COOBITHE (DJIEMEHTApHBIA HCXO])
CIIy4ailHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOATHOCTH COOBITHS;
YMEHUE HAXOJUTh BEPOSITHOCTU CIy4YalHBIX COOBITUNA B OMNBITaX C
PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMUA COOBITHSIMU; YMEHHE DeIlaTh
3aJlayd METOJIOM OPraHU30BaHHOTO Mepedopa M C MCIHOJb30BAHUEM
MpaBWJia YMHOXXEHUS, YMEHHE OLEHUBATh BEPOSITHOCTU PEATbHBIX
COOBITUM U SIBJICHUH, MIOHUMATh POJIb MPAKTUUYECKU JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITHMM B OKPYXKAIOIIEM MHUPE W B JKU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCUMBIX COOBITUN; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YUCEJ U €r0 POJIbIO B MACCOBBIX SIBJICHUSAX

16 YMeHue BbBIOMpaTh MOAXOMAIINNA W3YYEHHBIM METOJ I PEIICHHS
3aJa4M, TPUBOAUTH MPUMEPHl MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B
TIPUPOJIC U )KU3HH, PACTIO3HABATH MPOSIBICHUE 3aKOHOB MAaTEMAaTHKH B
UCKYCCTBE, ONMCHIBATh OTACJbHBIC BBIIAIOIIMECS PE3yJbTaThl,
MOJly4YeHHBIC B XOJIe PAa3BUTHUS MaTEMATHKH KakK HayKd, TPUBOIHUTH
OpuUMEpbl  MaTeMaTUYeCKUX OTKPBITUH U WX  aBTOPOB B
OTEYECTBEHHOW U BCEMUPHON UCTOPUHU

IlepedeHb 3JIeMEHTOB cOAep:KaHMS, MpoBepsieMbIX HA OI'D mo maTemaTuke

Kon ITpoBepsieMblii 3JIEMEHT COACPKAHUS
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Ywucna 1 BBIYUCICHUS

1.1 HarypanbHubie u nienbie yncna. [Ipu3Haku 1eTMMOCTH HEITbIX YUCET
1.2 OOBIKHOBEHHBIE U JIECSITUYHBIE Jipo0u, IIPOLICHTHI,
OECKOHEUHBIE TIEPUOTUICCKUEC TPOOH
1.3 PanmonansHbie uncna. ApudMeTHUECKHE OIepauud ¢ paliOHAIbHBIMU
YUCJIaMHU
14 JleticTBuTEIbHBIC YKCIa. ApupMeTUUECKUEe OTIepaIiuy ¢ JeHCTBUTEIBHBIMU
YUCJIaMHU
1.5 [TpubGnkeHHbIC BBIYUCIICHUS, TTPaBUIa OKPYTJICHUS, TPUKUAKA W OIICHKA
pe3yibTaTa BEIYUCICHUM
2 AnreOpandecKkre BhIpaKEHUS
2.1 bykBeHHBIC BRIpaKeHUs (BBIPAKEHUS C TIEPEMEHHBIMH )
2.2 Crenensb ¢ 11enbIM MokasaresieM. CTeneHb ¢ pallioOHaJbHBIM MOKa3aTeleM.
CBolicTBa CTEIICHU
2.3 MHoro4ieHbI
2.4 Anrebpandeckast Ipoob
25 | Apudmernueckmii  KOpeHb  HATYPaIbHOH  CTENEHH. JleticTBrs
C apuPMETHICCKUMHU KOPHSIMHU HATypaJTbHON CTETICHU
3 YpaBHEHUS 1 HEPABCHCTBA
3.1 [{ensie u 1poOHO-panMoOHaIbHBIC ypaBHEHUSA. CHCTEMBI B COBOKYITHOCTH
YPaBHEHUU
3.2 [{enwie u npoOHO-panMoOHaIbHBIE HEpaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPABCHCTB
3.3 Pemenue TekcTOBBIX 3a1a4
4 YucnoBble MOCIIEI0BATEILHOCTH
4.1 ITocnenoBaTeIbHOCTH, CIIOCOOKI 3aJaHUS MOCIIEA0BATEILHOCTEH
4.2 Apudmernueckas u reoMeTpudeckas nporpeccuu. @opmMyiia CI0KHbBIX
MIPOIICHTOB
3) OyHKIMH
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5.1. | Oyukuwms, cnocodsl 3amanus ¢yHkuud. [paduk  yskmuu. O6nactb
ONpEJeNeHUs] W MHOXECTBO 3HaueHuM ¢yHkuuu. Hymm  QyHkimm.
[IpoMexxyTKH 3HAKOMOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DyHKITHU.
Makcumymbl ¥ MUHUMYMbI (yHkiuu. HauOosnbliee U HauMeHbIee
3HaueHHe (DYHKIINHM HAa MPOMEXKYTKE

6 KoopauHatel Ha MpsIMO# U MJIOCKOCTH

6.1 Koopnunathas npsimast

6.2 JlexapToBBI KOOPIUHATHI HA IJIOCKOCTH

7 ['eomerpus

7.1 ['eomeTpudeckue GUrypsl 1 UX CBOWCTBA

7.2 TpeyrosbHHUK

7.3 MHOroyrojibHUKI

7.4 OKpYy>KHOCTb U KPYT

7.5 N3mepeHne reoMeTpuYeCcKuX BEIUYUH

7.6 BekTopsl Ha MIIOCKOCTH

8 BeposTHOCTB M cTaTUCTHKA
8.1 | OnucarenpHas CTaTHCTUKA
8.2 BeposiTHOCTB
8.3 | KomOunaropuka
8.4 | MHuoxecrBa
8.5 | I'pader
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