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MosicHuTenbHaa 3anucka

Obuwasn xapaktepucTuka yyebHOro npegMeTa «MaTeMaTuKa»

PaGoyas nmporpamMma mo MateMaTHKe Uil o6ydammuxca 5—9
KJIacCOB pa3paboTaHa Ha ocHOoBe Pe/lepasbHOr0 rocyAapCTBEHHOrO
06pa30BaTEJLHOr0 CTaHAAPTAa OCHOBHOTO 06IIeroo6pa3oBaHus C
Y4ETOM U COBPEMEHHBIX MUPOBBIX TPeGOBAHUM, IPEAbABIAAEMbIX K
MaTeMaTHU4YeCKOMY 00pa30BaHUIO, U TPAAULMHPOCCUHACKOTO
00pa3oBaHUs1, KOTOpPble 00€CIeYHBAIOT OBJIaJleHUE KJAI0YEeBbIMU
KOMIIETEHI[USIMU, COCTABJIAIUUMU OCHOBY /sl HEMPEPBHIBHOTO
06pa30BaHUS U CAMOPA3BUTHS, a TAKXKeE [[€JIOCTHOCTb OO LEKYIb-
TYPHOTO, IMYHOCTHOTO Y I03HABATEJbHOT'0 PAa3BUTHS 00YUYAIOIHXCS
B paboueli nmporpaMMe y4YTeHbI UJleH U noJsoxeHuss KoHuennuu pas-
BUTHsI MaTeMaTH4YeCKoro obpaszoBaHUA B Poccuiickout ®enepanuu
B anoxy uudpoBoit TpaHchopMaLuu Bcex chep uyesoBeYeCKOH Je-
SITEJIbHOCTH HEBO3MOXXHO CTaTh 06Pa30BaHHbIM COBPEMEHHBIM YeJio-
BEKOM 0e3 6a30BOM MaTeMaTHYeCKOH IOJITOTOBKH YiKe B IIKOJIe
MaTeMaTHKa CJAYKUT ONMOPHBIM NPEeJMETOM JIJII U3YUYEHHUS CMEXHBIX
JUCLUILJINH, a M0CJe IIKOJbl peaJibHOW HEOGXOAUMOCTbI0O CTAHOBUT-
Cs1 HellpepbIBHOe 0O0pa3oBaHUe, YTO TpebyeT MOJIHOLLEHHON 6a30BoiM
00611e06pa30BaTENILHON MOJATOTOBKH, B TOM YHCJIe U MaTeMaTH4e-
CKOU ITO 06YCJIOBJIEHO TeM, YTO B HAIIK JTHU PACTET YUCJIO MPO-
¢deccuii, cBI3aHHBIX C HENOCPECTBEHHBIM NPUMEHEHUEM MaTeMa-
THUKU: U B cpepe 3IKOHOMUKH, U B GU3HECE, U B TEXHOJIOTUUECKHUX
006J1aCTAX, U AaXKe B TYMaHUTApHbIX chepax TakuM o6GpasoM, Kpyr
LIKOJIbHUKOB, /IJIS1 KOTOPBIX MaTEMAaTHUKa MOXET CTAaTh 3HAYUMbIM
npejMeTOM, paclIupsieTCcs

[IpakTHUYyeckasi M0J€3HOCTh MAaTeEMAaTUKU 0OYCJOBJIeHA TEM, YTO eé
NpeAMeTOM SIBJASAIOTCA QpyHJAaMeHTaJlbHble CTPYKTYPhI HAlllero Mupa:
MPOCTPAaHCTBeHHble GOPMBI U KOJIMYECTBEHHbIEe OTHOINEHUS OT
NpPOCTENIINX, yCBaMBaeMbIX B HEINOCPEACTBEHHOM OIIBITE, 70 [0-
CTAaTOYHO CJIOXKHBIX, HEOOXOIUMbIX [JIs PAa3BUTHS HAY4YHBIX U MPU-
KJaAHbIX uJeil be3 KOHKpPEeTHbIX MaTeMaTU4YeCKUX 3HAHHUU 3aTpyA-
HEHO NOHMMaHWe MPHUHLMIIOB YCTPOWCTBA U UCIOJIb30BAaHUS COBpe-
MEHHOW TeXHWKH, BOCHPHUATHE W HHTepHpeTanus pasHooOpasHOH
COLMA/IbHON, 3KOHOMMUYECKOW, MOJMTUYeCKOM HHOpMaLMM, MaJio-
3ddeKkTUBHA MOBCeHEBHAsI NPaKTUYecKasl JesaTeJbHOCTh Kaxao- My
YeJIOBEKY B CBOeH >KM3HU TNPUXOAWUTCS BBINOJHATh PacYéThbl U
COCTaBJISAITh AJITOPUTMbI, HAXO/JUTh U IPUMEHATh GOPMYJibl, BJa- IETh
NpPaKTUYECKUMU MNPUEMaMH TeOMeTPUYEeCKHUX MW3MEepeHUuNW U To-
CTPOEHHH, YUTAaThb UHGOpPMALMIO, PEeJCTAaBJIEHHYI0 B BU/ZEe TaGJINL,
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AUarpaMM U rpadHKoOB, )KUTh B YCJIOBUAX HeONpeLeJIEHHOCTHU U Io-
HUMAaTb BEPOSITHOCTHBINA XapaKTep CAy4YalHbIX COOBITUH

O HOBpEMEHHO C pacliupeHueM chep NpUMeHEHHUs MaTeMaTHUKUB
COBPEMEHHOM O0O0IecTBe BCé 06oJiee BaXKHbBIM CTAaHOBUTCS MaTeMa-
TUYEeCKUH CTUJIb MBIIIJIEHUs, NPOSABJSAOIIUNICA B ONpeJeséHHBIX
YMCTBEHHBIX HaBblKaxXx B nponecce usydeHus MaTeMaTHKH B apce- HaJl
NPpUEMOB U METO/I0B MBIIIJIEHHUs YelOBeKa eCTeCTBEHHBIM 06-pa3oM
BKJ/IIOYAIOTCS MHAYKIUA U JeyKIys, 06061eHe U KOHKpe- TU3aLUs,
aHaJIM3 M CHUHTe3, KJjJaccupukanusa U CUCTeMaTH3alus,
abcTparupoBaHue W aHajsorusa O6BbeKTbl MaTeMaTHUYeCKHX yMoO3a-
KJIIOUEHUH, MpaBUJa UX KOHCTPYHUPOBAHUS PACKPbIBAIOT MeXaHHU3M
JIOTUYECKUX TOCTPOEHUH, CIOCOOGCTBYIOT BBbIpaboTKe yMeHHUs ¢op-
MyJINPOBaTb, 000CHOBBIBAaTb U [JIOKa3blBaTb CyX/ieHHs, T€M CaMbIM
pa3BUBAIOT JIOTMYECKOe MbllljieHUe Beayuias poJsib NpUHAJJIEKAT
MaTeMaTHKe U B (GOPMHUPOBAHUM AJTOPUTMHUYECKOH KOMIIOHEHTBI
MBIIIJIEHUS U BOCIHMTAaHUM YMEHUH JelCTBOBAaThb MO 3aZlaHHBIM aJ-
ropuTMaM, COBEPIIEHCTBOBAaTb U3BeCTHble U KOHCTPYUpPOBATb HO-
Bble B mpouecce pemeHys 3a1a4 — OCHOBOM y4e6HOH JiesITebHO- CTH
Ha ypoKax MaTeMaTHKHM — pa3BUBAIOTCA TaKXe TBOpYecKas |
NpUKJIaJHas CTOPOHbI MbILIJIEHUSA

O6yyenue MaTeMaTHKe JaéT BO3MOXXHOCTb pasBHUBaThb y 06yyalo-
LIUXCS TOYHYIO, PallMOHAJIbHYI0 U HHGOPMATHUBHYIO pedb, YMeHHe
oTOMpaTb HauboJiee NMOAXOJAILME fA3BIKOBble, CHMBOJIMYECKHE, I'Da-
duyeckue cpescTBa A/ BbIPAXKEHUS CYyKAEHUM U HArJasJHOTO UX
npejCcTaBJIeHUs

Heo6xX0JMMBIM KOMIIOHEHTOM O006Iell KyJbTypbl B COBPEMEHHOM
TOJIKOBAaHUM $IBJIsIeTCs 06liee 3HAKOMCTBO C MeTOJAaMHU IO3HaHUSA
JEeWCTBUTEJbHOCTH, IPEJCTABJEHHE O NIpeJMeTE U METOJAxX MaTeMa-
THKH, UX OTJWYUNA OT METOMOB APYTUX €eCTECTBEHHBIX U I'yMaHUTap-
HbIX HayK, 00 0COO€HHOCTSX NPUMeHeHNUsA MaTeMAaTUKH JJis pellle- HUs
Hay4yHbIX U NPUKI3AHBbIX 33aJa4 TakuM obpa3oM, MaTeMaTHye- CKOe
06pa3oBaHWe BHOCUT CBOH BKJIaZ, B GOpMHUPOBaHME 00ILEH KYJIbTYPhI
yeJsloBeKa

W3yyeHne MaTeMaTHKH TaKXXe CIIOCOGCTBYET 3CTETUYECKOMY BOC-
MMHUTAHUIO YeJ0BEeKa, TOHUMaHHIO KPACOThI U U3SLeCTBAa MaTeMaTH-
YeCKHUX paccyJeHHUH, BOCIPUATHIO TeOMeTpHUYecKUX $opM, yCcBoe-
HHUIO UJleM CUMMeTpUH

Lenn n ocobeHHOCTN M3y4deHus yyebHOro npeameta
«MaTeMaTuka». 5—9 knacchl

HpI/IOpI/ITETHbIMI/I neJaMHu O6y‘{eHI/IH MaTeMaTHKe B 5—9 KJjtaccax
ABJIAIOTCHA:
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dopMUpOBaHHE LEeHTPAJbHBIX MaTeMaTHUYEeCKUX MOHATHHU (4Yucio,
BeJIMYMHA, reoMeTpUYecKasl pUrypa, nepeMeHHasi, BEpOSITHOCTb,
dyHKIMA), 06ecreynBaIIUX NPEEeMCTBEHHOCTb U MEPCIEeKTUB-
HOCTb MaTeMaTUYECKOro 06pa30BaHHUs 00YYaAIOIHUXCS;
noJiBeJleHue OOy4YalolUXCA Ha AOCTYIMHOM J[Jisi HHUX YPOBHE K
OCO3HAaHUIO B3aWMOCBSI3M MaTeMaTHKU U OKpY»Kamllero Mupa,
NNOHUMaHHe MaTeMaTHUKU KaK 4acTH o01el KyJbTYphl YesJoBeye-
CTBa;
pa3BUTHE HHTEJJIEKTYaJbHbIX U TBOPYECKUX CIOCOOHOCTENH 06Y-
YalollUXCsl, I03HaBaTeJbHOH aKTUBHOCTH, HCCJIe[0BaTEJbCKUX
YMeHUH, KPpUTUYHOCTU MBbIILJIEHUs, HHTepeca K HM3y4YeHUI0 MaTe-
MaTHUKH;
dopmupoBaHUe GYHKLIMOHAIbHON MaTeMaTU4YeCKON rPpaMOTHO- CTHU:
yMEHHUS1 pacClo3HABaThb MPOSBJIEHUS MaTeMaTHYECKUX IOHS- TUH,
06'bEKTOB ¥ 3aKOHOMEPHOCTEHN B peasibHbIX }KU3HEHHBIX CU- TyalUsax
W IpPU HU3yYeHHUHU [Jpyrux y4eOHBIX MNpeAMeTOB, NpOAB- JeHUs
3aBUCHMMOCTEH U 3aKOHOMepHOCTeH, GOpMYJIMPOBAaTh HUX Ha A3bIKE
MaTeMaTHKH W CO3/aBaTh MaTeMaTH4YeCKHe MOJeJsH, NMPUMEHSThb
OCBOEHHbIH MaTeMaTUu4yeCKUH anmapar A5t pelieHUus
MPaKTUKO-OPUEHTUPOBAHHBIX 33jJlay, UHTEpPHpeTHpPOBaTL U Olle-
HUBATb MOJIyYeHHbIE PE3YJIbTAThI
OcHOBHbIE JIMHUU COJlep>KaHHs Kypca MaTeMaTUKU B 5—9
KJIac-cax: «Hucsa u BhIUYUCIeHUs», «Arebpa» («Anrebpanyeckue
BbIpaXXEHUS», «YpaBHEHUs U HepaBeHCTBa»), «DyHKLUU»,
«T'eomeTpusa» («['eomeTpryeckre UTypbl U UX CBOMCTBA»,
«3MepeHHereoMeTprUIECKUX BEJUYUH»), «BeposaTHOCTD U
CTaTUCTUKa» JlaHHble JIUHUU Pa3BUBAIOTCS Mapa/ljiejibHO, KaxzJas
B COOTBETCTBHUHMC COGCTBEHHOU JIOTMKOM, O/JHAKO HE HE3ABUCHMO
OJlHa OT ApYTroH, a BTECHOM KOHTaKTe U B3auMogeuctsuu Kpome
3TOro, UX 06'beUHSAETJIOTUYECKASl COCTAaBJsSIOUIAA, TPAJULUMOHHO
npucyliass MaTeMaTHKeW NPOHU3bIBaOlasg BCe MaTeMaTUYeCKUEe
KypChI U copiepKaTesibHble TUHUU CHopMy/IMpOBaHHOE B
desepasbHOM TrocylapCTBEHHOM 06-pa30BaTeJIbHOM CTaHAapTe
OCHOBHOTO 00111eT0 06pa30BaHUs TpeboOBa-HUEe «yMeTb ONepUPOBATH
MOHSATHUSIMU: OllpeJiesieHHe, aKCUOMa, TeO- peMa, [J0Ka3aTeJlbCTBO;
yMeHHEe pacrno3HaBaTh UCTUHHBIE U JIOXKHbIE BBICKA3bIBAHUS,
MPUBOJUTH MPUMEPBI U KOHTPIPHUMEPHI, CTPOUTHBBICKA3bIBAHUSA U
OTPHUIIAHUS BbICKa3bIBAHUH» OTHOCUTCS KO BCEMKYypcaM, a
dopMHUpOBaHHUE JIOTUIECKUX YMEHUH paclpeesisieTcs IOBCEM roJiaM
00ydeHHs] HAa ypOBHe OCHOBHOTO 001ero o6pasoBanus Cozep:kaHue
06pa3oBaHUs, COOTBETCTBYIOLIee MPeAMETHBIM pe- 3yJAbTaTaM
ocBoeHus [IpuMepHO paboueil mporpaMmsl, pacnpeje-J€éHHbIM 110
rogaM o6y4eHHUs, CTPYKTYPUPOBAHO TaKUM 06pa3om,
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YTOGbI KO BCEM OCHOBHBIM, IPUHLMIIMAJBHBIM BONIPOCAM 06y4Yaro-
muecs obpallaJich HEOJAHOKPATHO, YTOOb! OBJaJleHHe MaTeMaTHye-
CKUMH NOHSTHUAMU WU HAaBbIKAMH OCYLIECTBJISJIOCH MOC/EL0BATENBHO
Y OCTYNATEJbHO, C COGII0JeHUeM MPUHIUIIA NIPEEMCTBEHHOCTH, a
HOBBble 3HAHHUSA BKJIIOYAJHCh B OOLIYyI0 CUCTEMY MaTeMaTH4YeCKHUX
NpeiCTaBJAeHUN 006YYaILINXCS, pacliupsAs U yrayoJisas eé, obpasys
MPOYHbIe MHOXXECTBEHHbIE CBA3U

MeCTO yqe6Horo npeaMeTa «MaTeMaTuKa» B Y‘-Ie6HOM nnaHe

B cooTBeTrcTBUM c QPenepasbHBIM TOCYyAapCTBEHHBIM 06pa3oBa-
TeJbHBIM CTAHJAPTOM OCHOBHOIO O0IIero 06pa3oBaHUs MaTeMaTHKa
ABJIIeTCA 006s3aTeJIbHbIM NpeMeTOM Ha JaHHOM ypOoBHe oOpa3oBa-
Hud. B 5—9 ksaccax y4ye6GHBbI npegMeT «MaTeMaTuKa» TpaAuLU-
OHHO M3y4YaeTCs B PaMKax CJAeAyIOIUX YieOHbIX KypCcoB: B 5—6 KJjac-
cax — Kypca «MartemaTuka», B 7—9 KJlaccax — KypcoB «Asre6pa»
(BkJItoYast 3J1eMeHTbl CTaTUCTUKU U TeOopUH BeposiTHocTel) u «l'eo-
MeTpusi» HacTogmeld nporpaMMod BBOAUTCS CaMOCTOSITEJbHBIN
y4ebHBIN Kypc «BeposiTHOCTb U CTaTHUCTHKa»

Pabouas nporpamMma



MnaHupyemblie pe3ynbTaTbl 0CBOEHUAY
ye6HOro npegMeTa «MaTeMaTMkKa»
Ha ypoBHe OCHOBHOro obuero o6pasoBaHus

OcBoeHUe yqe6H0ro npegmeTa «MaTemaTHKa» AOJIXKHO obecrevu-
BaTb AOCTHUXXE€HHE Ha YpOBHE OCHOBHOTIO 06].].[01"0 O6pa30BaHI/IH cie-
AYHOUIHUX JIMYHOCTHBIX, MeTallpeJIMEeTHbIX U IpeaAMeTHbIX o6paaoBa-
TeJIbHbIX pe3yJIbTaTOB:

JIMYHOCTHbIE pPE3YNbTaThl

JIMYHOCTHBIE pe3y/IbTaThbl OCBOEHUS NMPOTPaMMbl y4eGHOTO Mpej-
MeTa «MaTeMaTHKa» XapaKTepPHU3YIOTCS:

NaTPUOTUYECKOE BOCMUTAHUE:

NposIBJIEHUEM HHTepeca K MNPOUIJIOMY U HACTOAILLEMY POCCUHCKOU
MaTeMaTHKH, LleHHOCTHbIM OTHOIIEHHEM K JOCTHKEHUSIM POCCHU-
CKHX MaTeMaTHKOB U POCCUHCKOH MaTeMaTH4YeCKOH LIKOJIbI, K HC-
MOJIb30BAHHUIO 3TUX JOCTHXKEHHUH B APYTUX HayKaxX U NPUKJIALHBIX

cdepax
rpa)kaaHCKoe 1 AyXOBHO-HPaBCTBEHHOE BOCMUTaHME:

FOTOBHOCTBIO K BBINOJHEHHUIO 06513aHHOCTEN TpakJaHWHA U pea-
JIM3allMM ero Ipas, NpeJCTaBJeHHEM O MaTeMaTHYECKHX OCHOBAaX
GYHKIIMOHUPOBAHHUSI Pa3/IMYHBIX CTPYKTYD, fABJEHUH, mpoueayp
rpakJiaHCKoOro ob1iecTBa (BbI6GOPHI, ONPOCHI U NP ); TOTOBHOCTBIO K
OOGCYXJEHHUI0 3THYECKHUX MpPO6JIEM, CBA3aHHBIX C MPAKTUYECKUM
NpUMEHEHUEM JOCTH)XKEHUH HAyKH, OCO3HAaHUEM BaXKHOCTH MOpaJib-
HO-3THUYECKUX NPUHIUIOB B JeATeJbHOCTH YYEHOTO

TPYOBOE BOCMMUTAHUE:

YCTAaHOBKOM HA aKTUBHOe ydaCTHe B pellleHUM NpaKTHYeCKUX 3a-
Ja4 MaTeMaTU4YeCKOM HallpaBJeHHOCTH, OCO3HaHHEM BaKHOCTHU Ma-
TEMAaTH4YeCKOro 06pa3oBaHMUSI Ha MNPOTSHKEHWH BCEH KU3HU [
ycnemHod npodeccHoHaIbHON AesTEeJTbHOCTH U PAa3BUTHEM HEOOXO-
JUMBIX YMEHHUH; OCO3HAHHBIM BbIGOPOM MU NMOCTPOEHHUEM HWHIUBUJLY-
aJbHOM TPaeKTOpPHUM 00pa30BaHMUs U XU3HEHHBIX MJAHOB C YYETOM
JIMYHBIX UHTEPECOB U 06ILeCTBEHHBIX NOTPEGHOCTEHN

ICTETMYECKOE BOCMUTAHMUE:

CITOCOGHOCTBIO K 9IMOLUHNOHAJIBHOMY U 3CTETUYE€CKOMY BOCIPHA- TUIO
MaTeMaTH4YeCKHX 06’be}(TOB, 3ajay, pemeHHﬁ, paccy;x,aem/lf/’l; YMEeHHUIO
BU/JE€Tb MaTeMaTH4Ye€CKHMe 3aKOHOMEPHOCTHU B HCKYCCTBE
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LleHHOCTM Hay4yHOro no3HaHus:

opUeHTalHel B /1esiTeJIbHOCTH Ha COBPEMEHHYI0 CHUCTEMY Hayy- HbIX
npejcTaBJeHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS ye-
JIOBeKa, IPUPO/ABI U 06111eCTBA, IOHMMaHUeM MaTeMaTHYeCKON HayKH
KakK cpepbl Ye/I0BEYECKON [esATeJbHOCTH, 3TAallOB €€ pas3sBUTHUAM
3HAYUMOCTHU [JJi1 Pa3BUTHUA LUBUJIM3ALMY; OBJIaZleHHEM S3BIKOM
MaTeMaTUKWM M MaTeMaTU4YeCKOU KyJIbTYpOU KaK CpeJCTBOM IO3Ha-
HUsI MHUPa; OBJAaJleHMeM NpOCTeHIIMMH HaBblKaMM HCCJie[J0BaTeJb-
CKOM JesiTe/JIbHOCTH

®u3mnyeckoe BOCMUTaHME, HOPMUPOBAHWE KyNbTypbl 340POBbS M 3MOLIMO-
Ha/lbHOro 61aronosyyYms:

FOTOBHOCTbIO NPHUMEHSTh MaTeMaTHYeCKHe 3HAHHUS B HMHTepecax
CBOEro 3/0pOBbsl, BeJleHUs 30pOBOro o6pasa >KU3HHU (3,0poBOe MHU-
TaHUe, cOAJIAaHCUPOBAHHBIA PEXUM 3aHATHH U OT/bIXA, peryJspHas
¢dusndeckass aKTUBHOCTb); CHPOPMHPOBAHHOCTBIO HaBbIKa pedJiek-
CHUM, NPU3HAHUEM CBOEro mnpaBa Ha OIIMOKYy M TaKOTO e IpaBa
JApyroro 4yeJyoBeka

JKonornyeckoe BOCMUTAHWME:

OpI/IeHTaU,I/Ief/'I Ha IpUMEeHEeHHe MaTeMaTUIEeCKHUX 3HaHUHU AJId pe-
LIEHHs 3a/1a4 B 06JIaCTH COXPAHHOCTH OKpY:Kalolle#l cpe/ibl, JIaHU-
POBaHHA NNOCTYIIKOB M OL€EHKHW HMX BO3MOXKHDBIX HOCJIeﬂCTBI/Iﬁ AJIA
OKpYy»Kalolllel Cpe/ibl; 0CO3HAaHHEM TIJI0GAJBbHOIO XapaKTepa 3KO0JO-
FUYECKUX MPOGJIEM U MyTeH UX pelleHus

JIMYHOCTHbIE pe3ynbTaThl, obecneuynBaiollme aganTauuio obyyatollerocs K us-
MEHSIIOLLIMMCS YCIOBUSM COLMANbHOM M NPUPOAHON cpeabl:

FOTOBHOCTBIO K JIeHCTBUSM B YCJOBUSAX HeONpeJesJéHHOCTH, IO-
BBIIIEHUIO YPOBHSA CBOEM KOMIETEHTHOCTH Yepe3 MNpPaKTHUYECKYIO
JesTeJIbHOCTb, B TOM 4HCJle yMeHHe YYUTbCA Y APYTUX J0Jel, nIpu-
obpeTaTb B COBMECTHOW /[esTeJbHOCTH HOBble 3HAHUS, HAaBBIKH M
KOMIEeTEHIUH U3 ONbITA JPYTHUX;

Heo0X0AMMOCTbI0O B pOPMHUPOBAHUHM HOBBIX 3HAHWH, B TOM 4YHCJIE
dopMyIMpoBaTh UJieH, TOHATHUS, TUIIOTE3bl 00 06'bEeKTaX U sIBJIe- HUSX,
B TOM 4YHCJEe paHee He W3BECTHBIX, OCO3HaBaTbh [JePULUTHI
COOGCTBEHHBIX 3HAHHWH UM KOMIETEHTHOCTEH, NJIAHUPOBATh CBOE pas-
BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYI CUTyaldlo, BOCIPHUHU-
MaTbhb CTPECCOBYI0 CHUTYaLMI0 KaK BbI30B, TPeOYWOIIUA KOHTpPMED,
KOPPEKTUPOBATh NpPHHUMAaeMble peIleHUs U AeUCTBUsL, GOpMyJHU-
poBaTh U OlLleHUBAThb PUCKHU U NMOCHeACTBUSA, OPMUPOBATH OMBIT
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METanpeaMETHbIE PE3YyNbTaThbl

MeTanpeAMeTHbIe pPe3yJbTaThl OCBOEHHsI HPOrpaMMbl y4eGHOTrO
npeamera «MaTtemaTuKa» XapaKTEPU3YIOTCS OBJIAZIeHUEM YHUBEpP-
CANbHBIMU NO3HABAMEABHBIMU OJelicMBUAMU, YHUBEPCANbHIMU
KOMMYHUKAMMUBHbLMU JelicmeusaMu U YHUBEPCANbHbIMU pe2Yy-
AAMUBHBLMU JelicmeUAMU.

1) YHusepcanvHble no3HasameavHvle deticmeus obecneuusa-
tom @gopmuposaHue 06A308blX KOSHUMUBHbLIX Npoyecco8 obyuaro-
wuxca (oceoeHue Memo0o8 NOZHAHUA OKPYMHcarowe2o0 Mupa; npu-
MeHeHlUe /N02UHeCKUX, UCCAe008AMenbCKUX onepayull, ymeHuil
pabomamsw ¢ uHpopmayuetil).

6a30Bble JIOrMYecKne AeNCTBus:

BBISIBJISITh M XapaKTEepPHU30BaTh CylLleCTBEHHbIe NMPU3HAKHW MaTeMa-
TUYECKHUX OO'bEKTOB, NOHATHUH, OTHOIIEHUH MeX]Jy NOHATHUIMUY;
dbopMyMpoBaTh omIpejesieHUs NOHATHUH; yCTaHABJMBATh Cylie-
CTBEHHBIA NPHU3HAK KJIAcCUPUKAIMH, OCHOBAHUSA AJisi 0000IEeHUs
¥ CpaBHEHHWSs, KpUTEPUU NPOBOJUMOrO aHaIN33;

BOCIIPUHUMATb, GOPMYJIMpPOBATh M NpPeo6GpPa30BLIBATH CYXKJEHUS:
yTBepAUTEJbHbIEe U OTPULATE/NbHbIE, €JUHUYHbIE, YACTHbIE U 06-
I1Me; YCJOBHBIE;

BBISIBJISITh MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPO-
TUBOpeuus B PpaKTax, JAHHBIX, HAOJIOAEHUAX U YTBEPKAEHUIX;
npejsiaraTb KpUTEPHUU [JIs1 BbISIBJEHUS 3aKOHOMEPHOCTEH U INPO-
THBOpEYHH;

JleJIaTh BbIBO/bI C HCII0JIb30BAaHUEM 3aKOHOB JIOTUKH, AeAYKTHBHBIXU
MH/JYKTUBHBIX YMO3aKJ/JIIOUYeHUH, YMO3aKJIYEeHUH 10 aHAJIOTUH;

pasbupaTh A0Ka3aTeJbCTBA MaTeMaTHUYECKUX YTBepXKAeHUH (mps-
Mble U OT MPOTHBHOTr0), IPOBOAUTH CAMOCTOSITEJbHO HECJOXKHbIE
JOKa3aTeJbCTBA MaTeMaTHYeCKUX ¢GaKTOB, BBICTPauBaTh apry-
MEeHTal{I0, NPUBOAUTH NPUMEPHI U KOHTPIPUMEPHI; 060CHOBBI-
BaTb COGCTBEHHBIE PACCYXKJEHUS;

BBIOMpATh CHOCO6 pelleHUss y4yeOHOM 3ajadyd (CpaBHUBATh He-
CKOJIbKO BapUaHTOB peLIeHHs, BbIOUpPATh HauboJsiee MOAXOALNN
C y4ETOM CaMOCTOSITEJIbHO BblJIeJIEHHbIX KPUTEPHEB)

6a3oBble MCCNEeAoBaTENbCKUE OENCTBUS:

HCII0JIb30BaTh BOMPOCHI KaK HCC/A€0BATENbCKUNA HUHCTPYMEHT IIO-
3HaHUS; OPMYTUPOBATH BONPOCH], QUKCUPYIOIIHE IPOTHBOPE- YHE,
npo6JieMy, CaMOCTOSITE/IbHO YCTaHABJMBAaTb HUCKOMOE U JaH- HOE,
dopMHUpOBaThL THUNOTE3y, apryMeHTHPOBaTb CBOK MO3HIUIO,
MHEHUE;
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NPOBOJUTH O CAMOCTOSAATEbHO COCTABJIEHHOMY IJIAaHY HECJIOX- HbIH
3KCIIepUMEHT, HeOOJIbIIOe HCCIAeN0BaHUE M0 YCTAaHOBJIEHUIO
0COOEHHOCTE MaTeMaTHYEeCKOro 00'beKTa, 3aBUCUMOCTEH 00beK-
TOB MEXAy CO60H;

caMOCTOsSITe/IbHO QOpPMYyJIUPOBATh 00O0OIIEHUS U BBIBOJBLI IO pe-
3yJibTaTaM INpPOBeJEHHOr0 HabJIIOJAEeHHUs, UCCJelOoBaHHs, OIleHU-
BaThb JJOCTOBEPHOCTb MOJIyYeHHbIX Pe3yJIbTaTOB, BBIBOJOB U 00606-
IEeHUH;

MPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IpOIecca, a TaKXKe BbI-
ABUTATb MPEJINOJI0OKEHHUSI O ero Pa3BUTUU B HOBBIX yCJOBHUSAX

paboTa ¢ uHhopmMaLmen:

BBISIBJISITb HEAOCTATOYHOCTb U U3GBITOYHOCTh WHOpMAIUH, JaH-
HBIX, HEOOXOIUMBIX JIJIsl PellleHUs 3aJlayy;

BbIOHpaTh, aHaJU3UPOBATb, CUCTEMATH3WPOBATh W HHTEPHPETH-
poBaTh MHGOPMAIMIO PA3JIUYHBIX BUJOB U GOpPM Mpe/CTaBJIEHHUS;
BbIGUpPATh GOpPMy MpeAcTaBJeHUs UHPOPMALUU U UJLJIIOCTPUPO-
BaTh pelllaeMble 33/1a4d CxeMaMH, JuarpaMMaMy, UHOH rpadu-
KOW M MX KOMOHWHAIUSIMU;

OL[eHUBATh HAJEXHOCTb WHOOpMAIUM MO KPUTEpPUAM, Hpeasio-
)KEHHBIM Y4YHTeJeM UJU COOPMYJUPOBAHHBIM CAMOCTOSTEJIbHO

2) YuugepcanbHble KOMMYyHUKAMUBHbLe delicmeaus obecneu-
8arm copmMuUpPOBAHHOCTMb COUUANBHBIX HABBLIKOS 0OYUAOUUXCA.
O6LeHue:

BOCHPUHHUMATh U (GOPMYyJHUPOBATH CYXKJEHUS B COOTBETCTBHUU C
YCJIOBUSIMU U LeJIIMU OGLIeHUS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh
CBOI0O TOYKY 3pEHMs B YCTHBIX M MHUCbMEHHBIX TEKCTaX, Jja- BaTh
NOSICHEHUsI 1O XOJYy pelleHUus 3aJjayd, KOMMEHTHPOBATh
MOJIy4YeHHBIHA pe3y/bTaT;

B X0Jie 06Cy/AeHUs 3aJlaBaTh BOIPOCH] IO CYLeCTBY 06Cy»JaeMoi

TeMbl, IMpoGJeMbl, pellaeMod 3aZjlayd, BbICKA3blBaTb H/JIEH,

HalleJIeHHbIe Ha MOUCK pELIeHHSs; COMOCTABJSATb CBOU CYXKJAEHHS C

CY)X/IEHUsIMU [JPYTUX YYaCTHUKOB Juajiora, OOHapy:KHBaTb pas-

JIMYMe U CXOJCTBO NO3ULIMHI; B KOPpeKTHON dopMe popMyIUpO-BaTh

pa3HOTJ/Iacusl, CBOU BO3paKEHUS;

NpeJCTaBIsATh Pe3yJbTaThbl pelleHUs 33aJayvd, IKCIEepUMEHTA, HC-
C/1eJOBaHMUs1, MPOEKTA; CAMOCTOSTENBHO BbIOUPATh GpopMaT BBICTY-
IJIEHHUs C yYETOM 33124 Npe3eHTAalMHU U 0COGEHHOCTEH ayIUTOPUH

COTPYyAHNYECTBO:

NOHHUMATb W HCIOJIb30BaThb IpeuMyljecTBa KOMaHﬁ[HOI‘/JI U UHOU-
BH[LyaJ'[bHOfI pa6OTbI npru pemeHnuun y‘-Ie6HbIX MaTeMaTH4YeCKHUX
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3a/a4; NpUHUMATh LieJib COBMECTHOH AesATeJbHOCTH, IJIAHUPOBATh
OpraHM3allMI0 COBMECTHOM paboThl, pacnpeseasaTb BUABI pa- 6GOT,
JOTOBAapUBAThCS, OOCYXJAaTh IMPOLECC W pe3yabTaT paboThI;
0606111aTh MHEHUSI HECKOJbKHUX JIOJEH;

y4acTBOBaTh B IPyNNoOBbIX popmax paboThl (06GCYyKAeHHSA, 0OMEH
MHEHUSIMH, MO3rOBble IUTYPMbI U AP ); BBINOJHATbH CBOIO 4acThb
paboThl ¥ KOOPAMHUPOBATb CBOU AEWCTBUS C JPYrHMH 4YJeHAMHU
KOMaH/ibl; OLEHUBATh Ka4eCTBO CBOEro BKJIaZa B OOILUH NPOAYKT MO
KpUTepUsM, ChOPMYJIUPOBAHHBIM YYaCTHUKAMHU B3aUMO/IeH- CTBUSA

3) YnusepcanvHbvle pe2yasamuenble delicmeaus obecneuusarom
dopMuposaHue CMbICAOBHIX YCMAHOBOK U HCUBHEHHBIX HABHIKOS
AUMHOCMU.

CaMoopraHunsauuma:

CaMOCTOSITE/IbHO COCTaBJIATD IIJIaH, aJITOPUTM pelleHus 3a7a4u (MU
ero 4acThb), BbIOUPATh CINOCOO pelleHHsA C YYETOM HMEIOIUX- Cs
pecypcoB U COOGCTBEHHBIX BO3MOXKHOCTEH, aprymMeHTHpOBaTb U
KOPPEKTUPOBATb BapUaHThI pelleHUH ¢ y4ETOM HOBOH MHPpOpMa-
UH

CaMOKOHTPO/Ib:

BJIaJleTh CNOCOGaMM CaMONPOBEPKH, CAaMOKOHTpOJIA Ipolecca HU
pe3yJibTaTa pelleHUs MaTeMaTHU4YeCKOHN 3aJayy;

npeJBUAETb TPYAHOCTH, KOTOpble MOTYT BOSHUKHYTb IIPU pellle- HUU
3a/la4y, BHOCUTb KOPPEKTHUBBI B JeATeJbHOCTb HA OCHOBE HOBBIX
06CTOATENBCTB, HAaWAEHHBIX OIINOOK, BbISIBJIEHHBIX TPYA-HOCTEH;
OlLleHUBaTb COOTBETCTBHME pe3yJbTaTa JAesTeJbHOCTH IOCTaBJIeH-
HOM LleJIM U YCJOBUSM, OOBACHATb NPUYHMHBI JOCTHXKEHUS WU
HeJIOCTH)KeHHUs LieJIM, HaXOAUTb OUMOKY, ZaBaTh OLlEHKY NpHOO-
pPeTEHHOMY OIIBITY

NpeaMETHbLIE PE3YNbTaTbl

[IpegMeTHBbIE pe3yabTaThl ocBoeHUs [IpuMepHO# paboyei npo-
rpaMMbl 10 MaTeMaTHKe MPeCTaBJIeHbI 110 roZlaM 00y4YeHHUs B Cie-
AYIOUIUX pas/iesax NporpaMMbl B paMKax OT/leJIbHbIX KypCOB: B5—
6 KJlaccax — Kypca «MaTeMaTHKa», B 7—9 Kjaccax — KypCOB
«Anrebpa», «['eomeTpusi», «BepoATHOCTh U cTaTUCTUKa» Pa3Burtue

JIOTUYEeCKUX NpeACcTaBJIeHUN U HaBbIKOB JIOTUYECKOT O
MBIIIJIEHUS] OCYLECTBJISIETCS HA NPOTSHXKEHUH BCeX JieT 0O0y4eHHUs B
OCHOBHOM IIKOJIe B paMKaxX BCeX Ha3BaHHBIX KypcoB IIpegmo.siara-
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€TCs1, YTO BBIMNYCKHUK OCHOBHOM LIKOJIBI CMOKeT CTPOUTDb BbICKa3bl-
BaHHMA U OTPHIAHHSA BbICKA3bIBaHMWM, paclo3HaBaTb UCTUHHBIE U
JIO)KHbIEe BbICKAa3bIBaHUS, IPUBOAUTH MPUMeEpPhI U KOHTPIIPUMEDHI,
OoBJIaJieeT MOHSATHUSIMU: OIlpe/ie/ieHHe, aKCHOMa, TeopeMa, JloKa3a-
TeJIbCTBO — W HAy4YUTCA UCNOJIb30BaTh UX IPU BbINIOJHEHHUH y1eb-
HbIX U BHEy4YeOHbIX 33/a4
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Pa6bouyas nporpamMmMma yuebHoro Kypca
«MaTteMaTukKa». 5—6 Ksaccbl

Llenn unsydyeHusi yyebHoro kypca

[IpUOpPUTETHBIMHU 1eJIIMU 0OYUEeHUsI MaTeMaTHKe B 5—6 KJiaccax
ABJISIIOTCS:
npojo/nKkeHrue GOPMHPOBAHHUSI OCHOBHBIX MaTeMaTHUYeCKHUX ITOHSA-
TUH (YUCJI0, BEJIMUMHA, reoMeTpudeckas ¢urypa), obecrnedmuBaro-
WX NMPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTeMaTHYeCKOro 06-
pa3oBaHUs 00Yy4YalOIUXCS;
pa3BUTHE HMHTE/JIEKTYaJIbHbIX U TBOPYECKHUX CIHOCOOGHOCTEH 06y-
YaIOIMXCA, IM03HABaTEJbHONW aKTHUBHOCTH, HCCAeL0BaTeNbCKUX
YMeHHUH, HHTepeca K U3yYeHHUID MaTeMaTHKU;
noJiBeJleHHue OOy4YalolUXCA Ha AOCTYIIHOM J[Jisi HHUX YPOBHE K
OCO3HAHUIO B3aMMOCBSI3U MaTEMaTUKH U OKPY>KaloIlero MUpa;
dopmupoBaHUe PYHKIMOHAJBHON MaTeMaTUYeCKOM IPaMOTHO- CTH:
yMeHUSI paclno3HaBaTh MaTeMaTH4YeCKHe OOBeKThl B peasibHbIX
)KU3HEHHBbIX CUTyalusX, NPUMEHSITb OCBOEHHble yYMeHUs AJs
pellleHHsT MPaKTHKO-OPUEHTHUPOBAHHBIX 3aZay, WHTepIpeTH-
poBaTh MOJIyYeHHbIe pe3yJbTaThl U OILEHHBATh HUX HA COOTBET-
CTBUE NMPAKTHUYECKOH CUTyaIuU

OcHOBHBIE JIMHHUU COZleprKaHUsA Kypca MaTeMaTUKU B 5—6 KJac-
cax — apudmMeTHUecKas U reoMeTpUYecKasi, KOTOpble pa3BUBAKTCS
napaJ/ijleJlbHO, KaX/Jasd B COOTBETCTBHUMU C COGCTBEHHOM JIOTMKOH,
O/IHAaKO, He He3aBUCHUMO OJHA OT JPyroH, a B TECHOM KOHTAaKTe U
B3auMogelcTBUM Tak ke B Kypce NPOHUCXOAUT 3HAKOMCTBO C 3Jie-
MeHTaMHU aJiIreGpbl U ONUCATEJbHOU CTaTUCTUKHU

WsydyeHue apudMeTHUECKOTro MaTepuajia HayUMHAETCHA CO CHUCTe-
MaTHU3allHu U pa3BUTHSA 3HAHUH O HATYPaJIbHBIX YMCJIAX, 10J1y-4YeHHBIX
B HayaJbHOH 1uKoJsie. [Ipy 3TOM, COBepLIEHCTBOBaHHE BbI-
YUCJAUTEIbHON TEXHHUKH UM (GOPMHUPOBAHME HOBBIX TEOPETHUYECKUX
3HAaHUU COYEeTaeTCcs C pPa3BUTHEM BBIYHUCIUTENbHOW KYJBTYDPHI, B
JaCTHOCTHU C OGy4YeHHEM IMPOCTEHIIMM NpUéMaM NPUKUJKHA U OleH-
KU pe3yJbTaTOB BBIYMCJEeHUH M3ydyeHHe HATypasbHBIX YHCeJ INpPO-
JomkaeTcs B 6 KJjlacce 3HAaKOMCTBOM C HayaJIbHBIMH HOHSTHUSIMHU
TEOPHUHU JEeJIMMOCTH

Jlpyro#l KpynHbIi 6JIOK B COZlepKaHUU apuPMeTHIEeCKOH JTUHUN —
3To Apo6u Hauasio u3yyeHus: 06bIKHOBEHHBIX U eCITUYHBIX Apo6ei
OTHECeHO K 5 KJlacCy 3TO HepBbli 3Talm B OCBOEHUU [JApoGeH, Korja
MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH HJAEAMH, MOHATHIMH
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TeMbl [Ipy aTOM paccMoTpeHHe OO6BIKHOBEHHBIX Apo6ell B MOJIHOM
06 béMe NpeAlIecTBYeT U3YYEeHHUIO JeCATUYHBIX Apo6el, 4To 1eJeco-
00pa3HO C TOYKHM 3pPEHHUs JIOTUKH H3JIOKEHHUS 4YHCJI0BOH JIMHUH,
KOTJia MpaBuJja AeWCTBUH C leCATUYHBIMU APOOSIMU MOXXHO 0BGOCHO-
BaTh YK€ W3BECTHBIMHU aJrOPUTMaMM BBINOJHEHUS JNeHUCTBUU C
OOBIKHOBEHHBIMU APO6GSIMU 3HAKOMCTBO C JIECATHYHBIMHU JPOOSIMU
paclIMpUT BO3MOXKHOCTH /[iJIsi MOHHMMaHUs 00Oy4arolMMHCA NpU-
KJIaZJHOTO IPMMeHEeHHWs1 HOBOM 3allMCH NPU U3YyYeHHUH JPYTUX NIpeJ-
MeTOB M NIPU NPaKTUYECKOM HCNO0JIb30BaHUU K 6 Kjlaccy oTHecéH
BTOpPOMU 3Tall B U3yYEHUH APOGEH, I/ie MPOUCXOJUT COBEPILIEHCTBO-
BaHUeE HAaBBIKOB CPaBHEHHUs U Npeob6pa3oBaHUs Apo6el, ocBOeHUEe
HOBBIX BBIYUCJINTEbHBIX aJITOPUTMOB, OTTaYUBaHHEe TEXHUKHU BbI-
4YUCJIEeHUH, B TOM 4YMCJe 3Ha4YeHUW BBIPaXKeHUH, colep Kallux M
OObIKHOBEHHBIE, U leCATUYHbIE JPOOH, yCTaHOBJIEHUE CBA3EH MeX-
Ay HAMH, pacCMOTpeHHe NIPUEMOB pelleHUs 334a4 Ha Apobu B Ha-
4yaJie 6 KJjacca NPOUCXOAUT 3HAKOMCTBO C NOHSITHEM NpPOLIeHTa

Oco6eHHOCTBI0 U3YYEHUS MOJIOKUTEJNBHBIX U OTPULIATENbHBIX YU-
ceJl sIBJISIETCS TO, YTO OHHM TAaKXXe MOTyT pacCMaTpPUBAThCS B HECKOJIb-
KO 3TanoB B 6 kyacce B Hayasie udy4deHus TeMbl «IloyioKUTe/IbHbIE
U OTpULIATeJIbHbIE YK Ca» BbljeseTcs noaTeMa «Llesble uucaa», B
paMKax KOTOpPOH 3HAaKOMCTBO C OTPpULIATEJbHBIMU YHCJAaMU U JeH-
CTBUSIMH C MOJIOXKUTEJbHBIMU U OTPULATEJNbHBIMU YHUCJAAMHU MPOUC-
XOJWT Ha OCHOBeE COJep>KaTeJbHOI'0 NMoJxo/Ja JTO MO3BOJIAeT Ha J0-
CTYIIHOM ypOBHE€ NO3HAaKOMHUTB y4allluXcs NIPaKTUYeCKH CO BCEMU
OCHOBHBIMHU NOHSITUSMU TEMBI, B TOM YHCJI€ U C IPAaBUJIaMHU 3HAKOB
NpY BBINOJHEHUH apUPMeTHUeCKUX AelcTBUH HM3ydyeHume panuo-
HaJIbHBbIX YHCeJ Ha 3TOM He 3aKOHYHUTCH, a OyJeT NMPOJAOJDKEHO B
Kypce aiarebpbl 7 Kjacca, YTO CTaHeT CJeJyLUUM POX0JO0M BCeX
NPUHIMIIHAJbHBIX BOIIPOCOB, TEM CaMbIM pa3/ieieHHe TPYAHOCTEN
oGJieryaeT BOCIpPHUATHE MaTepHasa, a pacupejieseHre BO BpeMeHHU
Croco6CcTByeT NPOYHOCTH NPUOOpeTaeMbIX HAaBBIKOB

[Ipu o6y4yeHUH pellleHHI0 TEKCTOBBIX 337a4 B 5—6 KJaccax Hc-
MOJBb3YIOTCA apudPMeTHYEeCKHe IMPUEMBI pelmeHUuss TeKCTOBbIE
3a/layM, pelaeMble NPU OTPAGOTKE BBIYHUCIUTENbHBIX HABBIKOB B
5—6 KJaccaxX, paccMaTpUBalOTCA 3aJayu Cle[yHOLUX BHJOB:
3a/layM Ha ABM)KeHHe, Ha 4acCTH, Ha NOKYNKH, Ha paboTy U NpoOU3-
BOJIMTEJbHOCTD, Ha MPOLEHTHh], HA OTHOLIEHUs U nponopuuu Kpo-
Me TOro, O6ydJaroljrecs 3HaKOMSTCS C IPUEMaMHU pelIeHUs 33434
nepe60poM BO3MOXKHBIX BAPUAHTOB, yyaTcsl paboTaTh ¢ MHOpMa-
uuel, npejcraBjeHHON B dopMe TabGaUL, AU JUarpaMM

B IIpuMmepHO# pabouell mporpaMmme npeaycMoTpeHo $opMHUpOBa-
HUEe TMpONeAEeBTHYECKUX airebpanyeckux npejacTaBjJeHUH bBykBa
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KaK CUMBOJI HEKOTOPOTO YMCJa B 3aBUCUMOCTH OT MaTeMaTU4YeCKOI0o
KOHTEKCTa BBOJMUTCA IOCTeNeHHO BykBeHHasi CUMBOJIMKA LIWPOKO
HCIOJIb3YEeTCSA MpeXJe BCEero JJs 3alUCH OOIUX YTBEPXKIEHUH U
npeaaoKeHUu, GopmMyJi, B YAaCTHOCTH [Jis BBIUMCJIEHUS TeOMEeTpPH-
YyeCKHUX BeJIMYHUH, B KaueCTBe «3aMeCTUTeJsA» YUcIa

B kypce «MaTtemaTuku» 5—6 KJIacCOB npeJcTaBJeHa HarJIsA{HAsA
reoMeTpusi, HalpaBJIeHHass Ha pa3BUTHEe OOPA3HOro MBIIIJIEHHS],
MPOCTPAHCTBEHHOTO BOOOpPaXKeHUs], U300pa3UTEJbHbIX YMEHUU ITO
Ba)KHBbIH 3Tal B U3y4YeHUHU IeOMeTPHUH, KOTOPbIK OCYILeCTBASAETCS
Ha HarJasgHo-NpPaKTU4YeCKOM YpPOBHe, OMUpaeTCs Ha HarJsagHo-06-
pa3Hoe MbIlJIeHUe oby4daruxcsa BoJsblnast posb OTBOAUTCA MPaK-
TUYECKON [JesTeJbHOCTH, ONBITY, 3KCIEPUMEHTY, MOJeJHUPOBAHUIO
O6yyaroniyecs 3HaKOMSITCSI C TeOMeTPUYeCKHUMHU GUTypaMHU Ha IJ10-
CKOCTHU U B MPOCTPAHCTBE, C UX NMPOCTEHIINMHU KOHPUTYPAILUAMHY,
ydaTcs u306pa)kaTh UX HAa HEJIMHOBAaHHOW U KJjeT4yaToH GywMare,
paccMaTpHUBalOT UMX NpocTeiliue cBoiicTBa B mpolecce n3yyeHus
HarJisiAHOU reoMeTPHUH 3HAHUS, 10JIy4YeHHble 06y4YalLINMHCS B Ha-
YaJIbHOH LIKOJIE, CUCTEMATHU3UPYIOTCSI U PaCLIHUPSIOTCSA

MECTO y4e6HOro Kypca B y4ebHOM MnaHe

CorsiacHo y4ye6HOMY IJIaHY B 5—6 KJjaccax u3y4aeTcsd UHTerpu-
pOBaHHBIA npeaMeT «MaTeMaTHKa», KOTOPBIM BKJIIOYaeT apupMe-
TUYECKUU MaTepuas U HarJaga4Hyl0 reOMeTpHUIO, a TaK»Ke NpomnejeB-
TUYeCKHe CBeJleHHs U3 alre6psl, 3/1eMeHThI JIOTUKH U HadaJja ONU-
caTeJbHOM CTAaTUCTHUKH

Y4e6HBIN NJIaH Ha U3yYeHHE MAaTEMATUKHU B 5—6 Kjaccax OTBOJUT
He MeHee 5 ydyeOHBIX 4YacOB B HeJleJl0 B TedyeHHe KaxJoro roja
00y4eHUs1, Bcero He MeHee 340 y4yeOGHBIX 4acoOB

CopepxaHune ydyebHoro kypca ( no rogam obyyeHust)
5 knacc

HamypaavHule vucaa u HYyasv

HatypanbHoe 4yucso. Pap HatypasbHbIX yuces. Yucino 0. Uso-
Opa’keHHe HaTypa/IbHBIX YMCEeJ TOYKaMHM Ha KOOPAMHATHOM (YuCJIO-
BOM) nmpsMo#

[lo3nnioHHasa cucTeMa cuyucJeHUsA PuUMckasd HyMepanus Kak
NpUMep HEeNO3WLIMOHHON CUCTeMBI cuUucaeHud [lecATUYHAsA cUCTe-
Ma CUMCJeHUuA

CpaBHeHMe HaTypaJibHbIX 4HCeJ, CpPaBHEHHe HaTypaJibHbIX YHCes
c HyJ1EM Crioco6bl cpaBHeHUs OKpyTrJyieHHe HaTypaJbHBIX YHCEJI
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CioxxeHHe HaTypaJbHBIX 4HCeJ; CBOWCTBO HyJs NpPU CJOXKEHUHU
BrluMTaHue Kak [JeWCcTBUe, 00paTHOEe CJIOXKEHWI0 YMHOXeHHe Ha-
TypaJbHBIX 4YHCEJ; CBOMCTBA HYJSA U eJUHHIBI MPU YMHOXEHUU
JleneHue Kak JAelcTBUe, oOpaTHOoe YMHOXXeHHUI0 KoMIOHEHTHI Ael-
CTBUH, CBA3b MexJay HUMHU. [IpoBepka pesysnbTaTa apudmeTHUec-
koro peunctBus IlepeMecTuTesibHOE U coYeTaTe/JbHOE CBOMCTBA
(3aKOHBI) CI0KEHUS] U YMHOXEHUS, pacnpeeuTebHOe CBOWCTBO
(3aK0OH) yMHOXeHWUs

Hcnosb3oBaHue OYKB [AJisi 0003HAaUYeHHUS HEU3BECTHOTO KOMIIO-
HEHTa U 3alHCH CBOUCTB apudMeTUYeCKUX JeNUCTBUN

JleauTenu U KpaTHble 4YHCJa, pa3JioXKeHUue Ha MHOoxuTeau Ilpo-
CTble U coCTaBHble yucsa [Ipu3Haku AeauMocTH Ha 2, 5, 10, 3, 9
JlesieHre c ocTaTKOM

CTeneHb C HaTypaJbHbIM IOKa3aTeseM 3alWCb 4YuCjJa B BUJE
CyMMBbl pa3psAAHBIX CaaraeMbIx

YucsoBoe BblpakeHUe BblunMcieHUWe 3Ha4eHUW YUCJIOBBIX BbI-
pakeHUN; MNOPSAJOK BbBINOJHEHUA JelcTBUNH Hcnosib3oBaHHe Ipu
BBIYMC/IEHUAX IE€PEMECTUTEJBHOTO W COYEeTAaTEeJbHOTO CBOWCTB
(3aKOHOB) CJIOXKEHUSI U YMHOXKEHHUsI, paclnpeie/IMTebHOT0 CBOWCTBA
YMHO>XeHHUS

/Ipoou

[lpeacTaBieHre 0 JApo6M KaK cIiocobGe 3alMCH 4YacTU BeJIMYMUHBI
O6bIkHOBeHHBIE Jpobu [IpaBu/bHBIE W HempaBUJIbHBIE Jpobu Cme-
mIaHHasg Jpob6b; MpeAcTaBJeHWEe CMEIaHHOW Apo6W B BHUJZE Hempa-
BUJIBHOM [po6U U BbleseHHe LIeJION YacTHU YKcJa U3 HelpaBUJAbHOM
Apo6u Hzo6pakeHUe [ApobGell ToOYKaMM Ha 4ucjJ0BOM mnpsiMoit Oc-
HOBHO€ CBOWCTBO Jpo6u. CokpameHue apoGeir IlpuBeneHune apobu
K HOBOMY 3HaMeHaTes0 CpaBHeHUe Jpobeit

C/io)keHUe U BBIYUTaHUE Apobedl YMHOXeHHe U JieJieHue Jpobei;
B3aMMHO-00paTHbIe po6u HaxokaeHHe YacTH IeJIOTO M I[eJIoro To
ero 4acTu

JecaTuyHasi 3anuch fpo6ei. [IpeacraBieHue AeCATUYHONU POOUB
BU/Je OOBIKHOBEHHOU HM306pakeHUe JeCATUUYHBIX ApOo6Gel TOUKa- MU
Ha 4YMCI0BOM npsiMmod CpaBHeHHE JeCATHYHBIX Jpo6ei

ApudmeTuyeckrue JeHCTBUS C JEeCATUUYHBIMU Jpobsamu Okpyrie-
HHEe JeCATUYHBIX Ipobei

Pewenue mexcmossix 3adau

Penienre TeKCTOBBIX 3aa4 apI/I(l)MeTI/I‘{ECKI/IM crioco6oM Pemnie-
HHeE JIOTUYECKHUX 3aJavd Pemenue 3a4a4 nepe6op0M BCeX BO3MOXK-
HbIX BAPHWAHTOB HUcnosb3oBaHue npyu peumreHruur 3aAdad Ta6JII/ILl u
cxeMm
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Pelrenue 3azay, cofepKaljux 3aBUCUMOCTH, CBS3bIBAKOLIHE Be-
JINYHWHBI: CKOPOCTb, BpeMs, pacCTOsIHUE; 1leHa, KOJIMYeCTBO, CTOM-
MOCTb EAMHUIIBI NU3MepeHHUsI: MacChl, 06'b€MaA, LieHbl; PACCTOSHUS,
BpeMeHH, CKOpocTH CBA3b MeXAy eJUHHIIaMH U3MepPEHU KaXKJ0U
BeJINYUHBI

PemreHre OCHOBHBIX 33Ja4 Ha ApodHU

[IpepcTaBiieHVe JAaHHBIX B BUJeE TabJ/dl, CTOJOYATBIX AMarpamMM

Hazasaonasn ceomempust

HarnsaHble npejcTtaBsieHUss 0 GUrypax Ha IJIOCKOCTU: TOYKA,
npsiMasi, OTPe30K, Jiyd, YroJi, JioMaHasi, MHOTOYTOJIbHUK, OKPYX-
HOCTB, Kpyr. Yroa IIpsaMol, ocTpbIi, TYIOH U pa3BEPHYTHIN YIJIbI

JlivHa oTpe3ka, MeTpUYecKhe eAWHHUIbl AJUHbI JsiMHa JoMa-
HOM, MepuMeTp MHOTOYyroJibHUKa M3MepeHHe U MOCTPOEHUE YIJIOB
C MOMOIIBIK TPAHCIIOPTHUPA

Harnsgable mpepacTaBieHUss 0 ¢GUrypax Ha IJIOCKOCTH: MHOTO-
YTOJIbHUK; TPSAMOYTOJIbHUK, KBaJpaT; TPEYrOJIbHUK, O pPaBEHCTBE
$uryp

H306pakeHue ¢uryp, B TOM 4YHucCJe Ha KjetdyaTtod Gymare I[lo-
cTpoeHUe KOHUTrypalUi U3 YyacTel NpsiMOM, OKPY>KHOCTH Ha He-
JIMHOBAaHHOM U KJleT4yaToil 6yMmare Mcrnosib30BaHUe CBONUCTB CTOPOHU
YIJIOB NIPSIMOYTOJIbHUKA, KBaZpaTa

[lnowaab NPAMOYTOJIBHUKA U MHOTOYTOJIbHUKOB, COCTaBJI€HHBIX
W3 NPSIMOYTOJIbHUKOB, B TOM 4ucJe OGUTYp, U300paKEHHBIX Ha
KJleTyaTou GyMare EZUHUIBI MU3MepeHUd ILJIOMAAN

HarsisiiHble mpeAcTaBJeHUs 0 MPOCTPAHCTBEHHbIX puUrypax: nps-
MOYTOJIbHbIHM, MapaJsuiesenune]i, Ky6, MHOrOrpaHHUKH HM3o6paxe-
HHEe NPOCTEHIINX MHOTOTrPaHHUKOB Pas3sBEpTKM Kyba W mapasiese-
nunesa Co3jlaHue Mojesied MHOTOTPAaHHUKOB (M3 Gymarw, MpOBO-
JIOKH, MJIACTUJIMHA U AP )

06bEM MpPSIMOYTOJILHOTO NapaJsuiesienunena, Ky6a. EquHuLbl u3-
MepeHHs 06béMa

6 Knacc

HamypaabvHble uucaa

ApudmeTuueckue JeNCTBUsS C MHOTO3HAYHBIMHU HaTypaJbHBIMHA
yucaaMy Yuc0Bble BbIPpAXKEHUs, MOPSALOK JEeWCTBUN, HMCIOJb30-
BaHHMe CKO60K Mcrnosib30oBaHMe NPU BbIYUCIEHUSAX IepeMeCcTUTe b
HOT'O U COYeTaTeJbHOI'0 CBONCTB CJI0XKeHUsI U YMHOXeHMUs, paclpe-
JeJUTeJbHOr0 CBOWCTBA yMHOXeHHsA OKpyTrJieHHWe HaTypasIbHbIX
yuceJ
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JleuTenn U KpaTHble 4YHMCJIa; HAUOOJBIIUHA OOINUN AeJuTeJ b U
HauMeHblllee 00Inee KpaTHoe /J[eJIMMOCTb CyMMBbI M IPOHU3BeJIeHUS
JleneHue c oCcTaTKOM

/Ipoou

O6bIKHOBEHHAsA Apo6b, OCHOBHOE CBOMCTBO APOGH, COKpalleHUe
apo6eir CpaBHeHHE W ymopsfo4yuBaHue aApobeir PemeHue 3azad Ha
HaxXO0X/leHHe 4YacTH OT 1|eJI0T0 U 1eJI0TO Mo ero 4acTu. /I[po6Hoe 4yucio
Kak pe3syJsbTaT feseHud [IpeacTaBieHue JecATUYHON JpobU B BUAeE
OOBIKHOBEHHOM Jpo6U M BO3MOXXHOCTb IMpPeJCTaBJEeHUs] OOBIK-
HOBEHHOU Jpo6u B BHUJE AeCATUYHOU JlecaTUdHbIe APOOU U METpPU-
YyecKasd cucTeMa Mep ApudMeTUdyecKHe AeWCTBUSA U YHUCJIOBble BbI-
paXkeHHUsI C OOGbIKHOBEHHBIMU U JeCATUYHBIMU APOGSAMHU

OTHowmeHue /JleseHre B JaHHOM OTHOILIeHNH Macutab, nponop-
nusa [IpruMeHeHMe NponopuUi NPHU pelleHUH 3a4a4

[lonATue mpoueHTa BrluucieHUe NpoleHTa OT BeJUYUHBI U Be-
JMYMHBl N0 eé NpOLEeHTy BripakeHHWe NPOLEHTOB JeCATUYHBIMU
Apob6siMmu PemieHwe 3aZjad Ha NPOLEHTHI Bblpa)keHHWe OTHOLIEHUSA
BeJIMYMH B NPOLEeHTax

IloaoxcumeavHsble U oMpuyamenvbHsble HUucaa
[TostoxkHuTeNbHBbIE U OTpULIATEIbHBIE YKcia Llesnbie yncia MoayJib
4yHcJia, reoMeTpuUueckass UHTepIpeTanus MoAyas yucaa. U3o6pa-
>)KeHHe 4HceJ Ha KOOpAUHATHOH NpsAMOU YHc/I0Bble NPOMEXKYTKHU
CpaBHeHUe uunces ApudMeTHIECKHE EeHCTBUA C MOJIOKHUTEb-
HbIMHU Y OTpHULATeJbHbIMU YUCJIAMU
[IpssMoyrosibHas cucTeMa KOOpAMHAT Ha MJjockocTu. Koopauna-
Thl TOYKHM Ha IJIOCKOCTH, abcuucca u opauHaTa [locTpoeHue Tovek
buryp Ha KOOpAMHATHOU MJI0CKOCTHU

BykeeHHble 8blpadiceHus

[IpuMeHeHHe GYKB JJIs1 3allMCU MaTeMaTHYeCKUX BbIpaXKeHUH U
npeasioxkeHul CBoiicTBa apudMeTHYecKUX AelcTBUM BykBeHHble
BbIpa)KeHHSI U YUCJIOBbIE MOJCTAHOBKU ByKBeHHbIe paBEHCTBA, Ha-
XO0XK/JeHHEe HEN3BECTHOro KoMInoHeHTa PopMysibl; GopMysabl epu-
MeTpa U VoAU NPsIMOYTroJbHUKA, KBaJpaTa, 06'béMa napasie-
Jenunena U Kyba

Pewenue mexcmossix 3adau

PellleHHe TeKCTOBBIX 3aga4 apI/I(.l)MeTI/I‘{eCKI/IM cnoco6oM. Pele-
HHe JIOThYeCKHUX 3aJa4 Penienue 3aga4 nepe6op0M BCeX BO3MOXHBIX
BapHWaHTOB

Penienue 3a4a4Y, cogepiKalurux 3aBUCUMOCTH, CBA3bIBAlOLUIUX Be-
JINYUHDbI: CKOPOCTb, BpeM#d, paCCTOAHHE; LIeHa, KOJINYeCTBO, CTOU-
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MOCTb; IPOU3BOAUTENIbHOCTD, BpeMsl, 06'béM paboTbl EAUHUIIBI U3-
MepEeHUs: MacChbl, CTOUMOCTH; pPACCTOSIHHUS, BpPEMEHH, CKOPOCTHU
CBsA3b MEX/y eIUHUI[aMH U3MepPEHUs] KaXK/I0U BeJIMYUHBI
PenieHune 3aa4, CBSI3aHHbIX C OTHOIIIEHUEM, IPONOPIIMOHAJIbHO-
CTbIO BEJIMYUH, NIPOIEHTAaMHU; pellleHHe OCHOBHBIX 3324 Ha Apo6Uu
U PO EHThI
OneHKa " MPUKHUJKA, OKpyTJIEHUE pesyJibTaTa.
CocTaBJsieHHe GYKBEHHBIX BbIpaXKeHUU 110 YCJAOBHIO 3a4a4U
[IpencraBjieHHe JaHHBIX C MOMOIIBIO TA6aUI U AuarpaMm. CTosi6-
yaTble AuarpaMMbl: YTEHHE U NOCTpOoeHHe UTeHue KpyroBbix AUa-
rpamMm

Hazaadnan zeomempusn

HarnspHble npejcraBiieHUss 0 $Urypax Ha IJIOCKOCTH: TOYKAQ,
npsiMasi, OTPe30K, JIy4, YroJ, JIoOMaHas, MHOTOyIOJIbHUK, YeTbIpéx-
YTOJIBHUK, TPEYTOJbHUK, OKPY>KHOCTb, KpyT

B3anMHoe pacnoJiokeHHe [BYX NPSAMBIX Ha IJOCKOCTH, NapaJ-
JleJIbHble NpsAMble, NepNeHAUKYAapHble npsaMble U3MepeHue pac-
CTOAHUU: MeXAy ABYMSA TOYKaMH, OT TOYKHU [0 NPAMOU; AJIMHA
MaplIpyTa Ha KBaJJpaTHOMN ceTKe

H3MepeHHe ¥ NOCTpOEHUeE YIJI0B C IOMOILIbIO TpaHcnopTHUpa Bu-
JAbl TPeYTroJbHUKOB: OCTPOYTOJIbHBIHM, MPSAMOYTOJIbHBIHN, TYNOYTOJIb-
HbIH; paBHOGEeAPEHHBbIH, PaBHOCTOPOHHUH YeTbIPEXYTOJBbHUK,
NpUMepbl 4YeTBhIPEXYTOJABHUKOB [IpAMOyrosbHUK, KBajapaT: HC-
N10J1Ib30BaHUE CBOWCTB CTOPOH, YIJOB, AuUaroHaneld M3obpaxxeHue
reoMeTpUyecKux GUryp Ha HeJJMHOBAaHHOM GyMare € HMCIOJb30BaHU-
eM LIMPKYyJif, JIMHEeNKH, YTOJbHUKA, TpaHcnopTUupa [locTpoeHusa Ha
KJleT4yaTol G6ymMmare

[lepumeTp MHOrOyrosibHMKa [loHsaThe miowanu GUrypsl; enu-
HULBbl HW3MepeHUd Iowaznu [IpubiamxéHHOoe H3MepeHHe IJIOILAAU
duryp, B TOM 4ucje Ha KBaJApaTHOHU ceTke [IpubamxéHHOe H3Me-
peHHue JJIMHbI OKPYXHOCTH, JIOWaAA Kpyra

CuMmMeTpud: LeHTpa/ibHasd, oceBasd U 3epKaJbHasd CUMMETPHUH
[locTpoeHue CHMMETPHUYHBIX PUTYDP

HarnssiHple nmpejcTaB/ieHUsT O NPOCTPAHCTBEHHBIX QUrypax:
napaJjiesienunes, Ky6, npusaMa, NUpaMuZa, KOHYC, LUJIWHJP, LIapu
cbepa H3zo6pakeHHMe nNpocTpaHCTBeHHbIX ouryp I[IpuMepsl pas-
BEPTOK MHOTIOTPAaHHMKOB, LMJMHJApPA U KoHyca Co3paHue Mojesnei
MPOCTPAHCTBEHHBIX GUTYp (M3 Oymaru, NMPOBOJIOKH, IJIACTUIHNHAHU
Ap )

[lonaTHe 00bEMa; eAUMHUILI M3MepeHUs 00béMa OO6BEM mNpsaAMoO-
yroJIbHOTO NapaJiiesenunesa, Ky6a
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MnaHvpyeMble npeaMETHbIE pe3ynbTaTbl OCBOEHMS pabouein
nporpammbl Kypca (no rogam oby4yeHuns)

OcBoeHue y4eb6HOTO Kypca «MaTeMaTuka» B 5—6 KjlaccaXx OCHOB-
HOW WLIKOJIBI JOJDKHO 00€eCNeyYynBaTh JOCTHXKEHUE CJeAYIUX Mpej-
MeTHBIX 06pa30BaTebHBIX Pe3yJbTAaTOB:

5 knacc

Yucaa u ebrvucaeHusn

[loHUMaTh U NPaBUJIBHO YNOTPEOJATh TEPMHHBI, CBA3aHHBIE C
HaTypa/IbHbIMH 4YHCJaMH, OGbIKHOBEHHBIMH H JeCATHYHBIMU
Opo6sIMU

CpaBHUBATh M yNOPAAOYUBATH HATypaJbHble 4YHUCJA, CPABHUBATHB
MPOCTEUIINX CAydasix OObIKHOBEHHBIE IPO0OH, 1eCITUIHBIE POOHU
COOTHOCHTB TOYKY Ha KOOPJWHATHOH (4MCJIOBOM) MpsAMOHM C COOT-
BETCTBYIOIMM €M 4YHUCJIOM M H300pakaThb HaTypasbHble 4YHCJIA
TOYKaMH Ha KOOPJAMHATHOM (YMCIO0BOM) MpsAMOU

BeinosiHATE apudMeTHYECKHEe AENCTBUS C HATYpaJbHBIMU YHCJIA-
MH, C OOBIKHOBEHHBIMHU JPOGSIMH B NPOCTEHIINX CAydasix
BBINOJIHATE NPOBEPKY, MPUKUAKY pPe3y/abTaTa BbIYHUCIEHUH
OKpyr/iiTh HaTypa/ibHble 4YHCIA

PeuwteHue mexcmosvix 3adau

PemaTb TEKCTOBbIE 3aja4M apuPpMeTHYEeCKUM CIOCO60M U C Mo-
MOII[bI0 OPraHW30BaHHOT'0 KOHEYHOro mnepe6opa BCEX BO3MOXKHBIX
BapHaHTOB

PemaTp 3aza4yu, cojeprkaljve 3aBUCUMOCTH, CBS3bIBaKLHE Be-
JIMYUHBI: CKOPOCTb, BPEMSI, PACCTOSTHUE; 1I€HA, KOJIUYECTBO, CTO-
WMOCThb

HUcnosib30BaTh KpaTKUE 3aMIMCH, CXeMbI, Ta6JIHIIbl, 0603HAYEHUS [TPH
pelleHHH 3aja4

[To/s1b30BaThCsl OCHOBHBIMH €IMHULIAMU U3MEPEHHUSsI: 1[eHbl, MacChl;
paccTosiHUsl, BpeMEeHH, CKOPOCTH; BbIpaXkaTb OJHU €IUHUIIbI BeJu-
YUHBI Yepe3 Jpyrue

UsBsiekaTh, aHaJU3UPOBATh, OLEHHWBAaTh HWHPOpPMALMIO, TMpeJ-
CTaBJIEHHYK B TabJivIle, HA CTOJIOYATOM JAuarpaMmme, UHTepIpe-
THUPOBAaTh Mpe/iCTaBJeHHbIe JaHHbIE, UCI0JIb30BaTh JJaHHbIE MPH
pelleHHH 3aja4

Hazaadnan ceomempus

[lonb30BaTbCsl reoMeTPUYECKUMH MOHATUSMU: TOYKa, NpsMasd,
OTpe30K, JIy4, YroJ, MHOTOYTOJIbHUK, OKPY?>KHOCTb, KPyT
[IpuBoAUTE HpUMepbl O0OG'BEKTOB OKPYKAKOILIEro MHPA, HMEWIIUX
$opMy M3yYEHHBIX TeOMETPUIECKUX PUTYD
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Hcnosbp3oBaTh TEPMUHOJIOTHIO, CBS3aHHYIO C yrJaMU: BeplIHHA
CTOpPOHA; C MHOTOYTOJIbHUKAaMU: yroJi, BepliNHa, CTOPOHA, AUa-
rOHaJIb; C OKPY>KHOCTBI: PauycC, AUAMETP, LEHTP

N306paxaTh H3y4yeHHble reoMeTpuueckue GUrypbl Ha HEJUHO-

BaHHOW U KJIEeTYATOW OyMare C MOMOIIbI IUPKYJIS U JUHEHKHU

HaxoauTh [AJHMHBI OTPE3KOB HENOCPEeACTBEHHBIM U3MepeHUEM C
MOMOIIbI0 JIMHEUKH, CTPOUTH OTPE3KU 33aJaHHOU JJIMHBI; CTPOUTH
OKPY?KHOCTb 33JJaHHOTO pajinyca

Hcnosib30BaTh CBOMCTBA CTOPOH U YIJIOB NMPSIMOYTOJbHUKA, KBa-

ApaTa A4 UX IOCTPOEeHUs, BBIYUCAEHHUS IJIOLAAU U IepuMeTpa

BbIuMC/IATE MEepUMETP U IJIOUA/Ib KBaApaTa, NMPsIMOYTroJbHUKA,
duryp, coctaBieHHBbIX U3 NPSIMOYrOJIbBHHUKOB, B TOM uucjie pu-
ryp, U300paKEéHHbIX Ha KJeT4yaTou bymare

[Tos1b30BaTbCS OCHOBHBIMY METPUYECKUMU eIUHUI[AaMU U3Mepe- HUA
AJIMHBI, NJIOWIAAW; BblpaXkaTb OJHHU €JUHHUIbl BeJWYUHbI 4e- pe3
Apyrue

PacnosnaBaThk napasnsesnenunes, Ky6, UCI0Jb30BaTb TEPMUHOJIO-
THIO: BEPIINHA, pe6po rpaHb, U3MEPEHHsl; HAXOJUTh U3MePEHUs
napaJsijesienunesa, ky6a

BeruuciaTe 06bEM Ky6a, mapasuiesienuiie/la mo 3aJaHHbIM H3Me-
peHusM, NOJb30BaThCA €JUHHUIAMU U3MepeHUsi 06 bEéMa

PemaTh Hecs0KHbBIE 33Jjlayd HAa H3MepeEHHE reoMeTPUYECKHUX Be-
JIMYUH B NMPaKTUYECKHUX CUTYyaLUIX

6 Knacc

Yucaa u evrvucaeHusn

3HaTh ¥ NIOHUMATb TEPMHUHBI, CBAI3aHHbIE C Pa3JIMYHBIMU BUAAMU
YHCeJ ¥ CI0C06aMU UX 3alIMCH, TIEPEXOUTD (€C/IM 3TO BO3MOXKHO) OT
oiHOW GOpPMBI 3aMCH YHCJIA K JPYToH

CpaBHUBaTh W YNOPSAAOYMBATH LieJible 4YHCJ3, OOBIKHOBEHHbIE U
JecsATU4YHbIe Jpo6U, CPaBHUBATh YHMCJa OJHOIO U PAa3HbIX 3HAKOB

BeInoyIHATH, co4yeTass YCTHble W NUCbMeHHble NMPUEMBI, apudme-
THUYeCKHe JelCTBUs C HAaTypaJbHBIMU U LleJIbIMU YUCJIAMH, 0ObIK-
HOBEHHBIMM U JeCATUYHBIMU JpOOSAMH, MOJIOXKUTENbHBIMU U OT-
puLlaTeJbHBIMH YHMCJIaMHU

BbIYHC/IATE 3HAYEHUSA YMCIOBBIX BbIPaXK€HHUH, BBINOJHATH NpPU-
KHU/IKY U OL|€HKY pe3yJ/IbTaTa BbIYMCAEeHUH; BBIITOJHATH Ipeo6pa-
30BaHMA YUCJIOBBIX BbIpaXeHUHN Ha OCHOBe CBOMCTB apudpMeTH-
YeCKUX AelcTBUH

CoOTHOCHUTB TOYKY Ha KOOPJAUHATHOM NPSAMOU C COOTBETCTBYIO- IIUM
el 4YucjaoM W H306pakaTh YHMCIA TOYKAMH Ha KOOPAHMHATHOM
NpsAMOM, HAXOAUTb MOAYJIb YUCJIA
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COOTHOCHUTBH TOYKH B MNPSAMOYTOJbHOH CHCTeMe KOOpAWHAT C KO-
OpJiMHATaMH 3TOU TOYKU

OKpyrJIsATb Iiesible 4YHCJa WU JeCATUYHble APOGH, HAXOJUTb IPU-
OJIMPKEHUS YU CeJT

YJucaoevle u OYKB8eHHbBIE 8bIPAICEHUN
[loHUMaTh ¥ YyNOTPEGAATH TEPMUHBI, CBSI3aHHBIE C 3aIIUCHIO CTe-
MEeHU YMCJIa, HAXOQUTh KBaZpaT U Ky6 YHCJIa, BBIYUCISATE 3HaYe-
HHS YHUCJIOBBIX BBIPpaXKEHHUH, COAEPrKALIUX CTENEHU
[lonb30oBaTbCd MNpHU3HAKAaMU [JeJMMOCTH, pacKJaJblBaTb HATy-
pasIbHbIE YMCJIA HA NPOCTbIE MHOXUTETU
[Tosb30BaTbCS MacCITaA6OM, COCTABJISATh HPONOPLUH U OTHOLIEHUS
HWcnosnb30BaTh GYKBBI AJ1s1 0603HAUYEHUS YHCes MPU 3alUCH MaTe-
MaTH4YeCKUX BbIpaXK€HUH, COCTABAATb GYKBEHHble BbIPKEHUSA U
dopMyJibl, HAXOJUTb 3HAUYEHUSA OYKBEHHBIX BBIpaKEHHUH, 0Cy-
I1eCTBJISAS HEOOXOJMMble NMOJCTAaHOBKH M Ipeobpa3oBaHUA
HaxoauTh Heu3BeCTHBIH KOMIOHEHT paBEHCTBA

Pewenue mexcmoasix 3adau

PemaTp MHOromaroBble TeKCTOBble 33aJladd apuPMeTHIECKUM
crnoco6oM

PemlaTh 3asjauu, cBA3aHHble C OTHOIIEHHEM, NPONOPIMOHAJBHO-
CTBI0 BeJIMYMH, NPOLEHTAaMH; pellaTb TPU OCHOBHbIE 33aJa4d Ha
Apo6Y U MPOLEHTHI

PemaTe 3ajauyu, cojepxkaliye 3aBUCHMOCTH, CBA3BIBAIOILME Be-
JIMYMHBI: CKOPOCTb, BpPeMs, pacCTOsIHUe, lleHa, KOJHW4YeCcTBO, CTO-
MMOCTb; IPOU3BOJUTEJbHOCTD, BpeMsl, 06'b&Ma pabOThI, UCII0JIb- 3y
apudMeTHyecKue AeWCTBHUS, OLEHKY, NMPUKHU/KY; MOJb30- BaThCS
eJMHUL[aMH HM3MEepEeHUA COOTBETCTBYIOIUX BEeJUYHUH

CocTaBiATh OyKBeHHble BbIpaXKeHHUs [0 YCJOBHUIO 3aJla4yM
W3BnekaTp MHOOpMAIWIO, MpPEJCTAaBJEHHYI0 B Tabaunax, Ha JiH-
HEeWHOH, CTOJI6YAaTON MJIM KPYTrOBOW JguUarpaMMax, MUHTepIpeTHpPO-
BaThb NpeJiCTaBJIeHHble JaHHble; UCNOJIb30BaTh JaHHble IPHU pellle-
HUU 3a7a4

[IpexcraBasaTh WHPOpPMALMIO C NOMOINBIO TAGJIHL, JUHEHHOH U
CTOJIOYATON JHarpaMm

Hazaadnan ceomempus

[IpuBoAUTE HpHUMepbl OOG'BEKTOB OKPYKAIOILIEro MHpPA, HMEMIIUX
$bopMy H3yYEHHBIX I'€OMETPHUUYECKHX IIJIOCKUX M NPOCTPAHCTBEH-
HbIX QUIYp, IpUMepbl PaBHbIX U CUMMETPUYHBIX QUTYD
H306pakaTh C MOMOINBIO IUPKYJsS, JUHEHKH, TpPaHCIOpPTHUpaA Ha
HeJINHOBAaHHOM M KJeT4yaToW GyMare HM3y4yeHHble IIJIOCKHe reoMe-
TpUueckre GUrypbl U KOHQUTYypaLMK, CHMMETPUYHbIE QUTYDPBI

24 Pabouas nporpamMma



[Tos1b30BaThCA reOMETPUYECKUMU MOHSATHUSAMH: PaBEeHCTBO Uryp,
CHMMEeTPHS; UCNO0JIb30BaTbh TEPMHUHOJIOTHIO, CBA3aHHYIO C CUMMe-
TpUel: 0Cb CUMMETPHUH, LIEHTP CUMMETPHUU

HaxoauTh BeJUYUHBI YIJOB U3MepEeHHEeM C MOMOILbI0 TPaHCIOP-
THpPa, CTPOUTH YIJbl 33aJ]aHHOW BEJMYHUHBI, MOJIb30BAaThCA IpPU
pellieHUU 3ajad rpalyCHOM MepoH YrJIOB; paclo3HaBaThb Ha 4ep-
TeXXax OCTPbIH, NPSAMOM, pa3BEPHYTBHIA U TYNOU YIJbI

BbryucaaTte AJIMHY JIOMaHOH, NepUMeTpP MHOrOYTroJbHUKA, MOJIb-
30BaThCA €JUHULIAMH U3MEPEHUs AJIMHBI, BbIpaXXaThb OJHU € U-
HUILbI U3MEPEHUS JJINHBbI Yepe3 Apyrue

HaxoauTb, HUCIO/B3ysd 4epTEXKHbIE UHCTPYMEHTBI, PACCTOSHUS:
MeXAy ABYMsSI TOYKaMH, OT TOYKH A0 NPAMOMU, AJHUHY NYTH Ha
KBaJpaTHOU ceTKe

BeruucaaTte naomaab GUryp, COCTaBJAEHHBIX U3 NPSIMOYTOJbHU-
KOB, HCII0JIb30BaTh pa3breHue Ha NPsSIMOYTOJbHUKY, HA paBHbIE
durypsl, focTparBaHue 10 NPSIMOYTOJIbHUKA; I0JIb30BaTHCS OC-
HOBHBIMHM €JUHUIIAMH H3MepEeHUS IJIOMAJH; BbIpaXKaTb OJHU
eUHUIbl U3MepEeHUs IIJIoLaAu Yepe3 ApyTrue

Pacno3HaBaTh Ha MoJessiX U U300paKeHUSX NUpaMHULY, KOHYC,
LWJIWHJP, HCIOJb30BAaTh TEPMHUHOJIOTUIO: BepIlIMHA, pPebpo,
rpaHb, OCHOBaHHUe, pa3BépTKa

H306pakaTh Ha KJeTYaTOH OyMare MPSMOYTOJIbHBIA Hapasie-
Jenumnen

BbIluuciATE 06BbEM MNPSIMOYrOJBHOIO Mapaslesenunena, Kyoa,
M0JIb30BAaTbCA OCHOBHBIMU €JUHUIAMU H3MeEpPeHUsT 00'bEMa; BbI-
paXkaTb OJJHU eJUHUIbl U3MepeHUsA 06 béMa uepes Jpyrue

PemaTh Hec/s0XKHBIE 33/jla4¥ HA HAXOX/JEHUE TeOMeTPHUYECKUX Be-
JIMYUH B MPaKTUYECKUX CUTYyaLUsIX
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ewwedJodu sehoged

TemaTmyeckoe nnaHnpoBaHue yyebHoro kypca ( no rogam obyuyeHus)
5 knacc (He MeHee 170 v)

HasBaHue
pasjesa (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOE cojepikaHue

OcHOBHBIE BH/JbI AEATEe/JIbHOCTU 06y'-lalOI.l.lﬂXCﬂ

HartypaibHbIE
qyucsa. JledcTBUA
C HaTypaJIbHBIMH
4HUCcIaMU

(43 9)

JlecATuyHasgs cuUcTeMa CYUCIIe-
HUsA Psaj HaTypasJbHBIX YMCes
HatypasnbHbii psag Yucio 0
HaTypasibHble 4HcJa Ha KOOp-
AUHATHOW mnpsiMoil CpaBHeHHe,
OKpYyTJIEeHHEe HAaTypaJIbHbIX YHCeJI

ApudmeTuyeckue JAeWCTBUA C
HaTypaJbHbIMU 4HcaaMyd CBOU-
CTBA HyJs IpPHU CJIOXKEHUU U
YMHOXXEeHUH, CBOHCTBA eJUHUIIbI
npu yMmHOoxeHuu Ilepemecrtu-
TeJIbHOe U couyeTaTesJbHOEe CBOMU-
CTBa CJIOXKEHHUSI WU YMHOXEeHHUH,
pacnpejie/IMTe/IbHOe  CBOMCTBO
YMHOX€eHHS

JleuTeN U KpaTHbIE YKCJIA, pa3-
JIOKeHHEe 4YucJia Ha MHOXHUTEJIU
JleneHue c ocratkoM [IpocThie u
cocTtaBHbIe yuciaa [IpusHaku ae-
JIMMOCTH Ha 2, 5, 10, 3, 9

CTeneHs C HaTypaJIbHbIM IIOKa-
3aTeJieM

YuTaTh, 3aIMCbIBaTh, CPABHUBATh HaTypaJIbHbIe YUCIA;
npejaJjiaraTb U 06CYKJATh CHOCOGBI yNOpPsS0YMBAHUSA
4yHces

H306pakaTh KOOPJUHATHYIO NPSIMYI0, OTMeYaThb 4uc/Ia
TOYKAMH Ha KOOPJHUHATHOM NMpsIMOH, HAXOAUTb KOOP/HU-
HaTbl TOUYKU

HccnepoBaTe CBOMCTBA HaTypaJibHOro psja, uyucen 0 u
1 npu cl0XeHUU U YMHOXEeHUU

Hcnosib30BaTh NPABUJIO OKPYIJIEHUs] HATYpPaJbHbIX YH-
ceJst

BbInoJIHATL apudMeTHIeCcKHe AelCTBUA C HaTypaJbHbI-
MU YHCJIaMH, BBIYMCAATh 3HAaYeHUS YUCIOBBIX BbIpaxke-
HUH cO CKOGKaMU U 6e3 CKOGOK

3anuceiBaTh Npou3BeJleHUE B BUJE CTeNeHH, YUTATh
CTelleHH, MCNO0JIb30BaTh TEPMHHOJIOTHIO (OCHOBaHHUe,
NoKa3saTeJb), BBIYUC/IATh 3HAYEHMs CTelleHel
BbINO/JIHATE NPUKUAKY U OLL€HKY 3HAa4e€HUH 4HCIOBBIX
BBIpa)KeHHUH, IpeAJiaraTb U NPUMeHATh NPUEMBI IPO-
BEepPKHU BbIYHCJIEHUN

Hcnosib30BaTh NPpU BBIYUC/IEHHUAX IEPEMECTUTENBHOE U
coyeTaTesJbHOE CBOMCTBA CJOXEHHUA M YMHOXEHHs, pac-
npeje/vMTe/lbHOe CBOHCTBO yMHOXeHHUs1; GOPMYyJIUPOBaTh
M MPUMEHATh NpaBWja Npeo6pa3oBaHUA YHUCIOBBIX Bbl-
pa’keHUH Ha OCHOBE CBOUCTB apudMeTUIECKUX AU CTBUI
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YucsioBble BbIPpXKEHUsS; MOPs-
IOOK OeHCTBUM

PenieHue TeKCTOBBIX 3ajlay Ha
BCe apudMeTHYECKHE JeHCTBUS,
Ha JBU)KEHUEe U NMOKYIKH

Hcciiep0BaTh YKUCI0BbIE 3aKOHOMEPHOCTH, BbIABUTATh U
060CHOBBIBaThb runoTe3sl, GopMyIMpoBaTh 060GIIEHUA
M BBIBOJbI 110 pe3yJibTaTaM POBeJEHHOr0 HCCIel0BaHUsA
®opMyTMPOBATh ONpeAeIeHUs JAeJIUTesl U KPaTHOTO,
Ha3bIBaTh JeJIMTENU U KPaTHbIE YHCJIa; pacCo3HaBaTh
NPOCThIE U COCTABHbIE Yncaa; popMy/IMpoBaTh U NpUMe-
HATb NPU3HAKM eJIMMOCTH Ha 2, 3, 5,9, 10; npUMeHSATh
AJITOPUTM pa3JIOKEHHS YHCJIA Ha NMPOCTble MHOXHUTEJH;
HaXOAUTb OCTATKH OT JleJIEHUs U HEIlOJIHO€e YacTHOoe
Pacno3HaBaTh UCTUHHbIE U JIOXKHbIE BbICKA3bIBAHHUS O
HaTypa/IbHbIX YHCJaX, IPUBOAUTh NPUMeEPHI U KOHTP-
NpHUMepbl, CTPOMTH BbICKAa3bIBAHUS U OTPUILIAHUSA Bbl-
CKa3bIBaHUU O CBOMCTBAX HATypPaJIbHbBIX YHCE
KoHcTpyupoBaTh MaTeMaTH4eCKHe NpeJJI0KeHHU C 110-
MOILIBIO CBA3OK «H», «UJIU», ECJH..., TO...»

PemiaThb TeKCTOBbIe 33/jJa4d apUPMETHYECKHM CIIOCOOOM,
HMCIO0JIb30BaTh 3aBUCUMOCTH MeX/Yy BeJHUYMHAMH (CKO-
pOCTb, BpeMsl, PaCCTOsIHUE; LleHa, KOJTUYeCTBO, CTOUMMOCTb
U JIp ): aHAJIM3MPOBATh U OCMBICJIMBATh TEKCT 33/JlauH,
nepedopMyIMpoBaTh yCJI0BHE, U3BJIEKATh HEOGXOAUMble
JlaHHble, yCTAaHABJIMBATDb 3aBHCHMOCTH MEX/y BEJIMYHHa-
MM, CTPOUTD JIOTHYECKYIO LENOYKY PaCCyKAeHUN
Moge/MpoBaTh X0/, pelleHUs] 3a/la4d C IOMOLIbIO pU-
CYHKa, CXeMblI, Ta6JII/II_U:I

IIpuBOAUTH, pa36upaTh, OLEHUBATh Pa3JIMYHbIe pelie-
HUA, 3allMCH pe]_IIeHI/If/i TEKCTOBbIX 3aa4

KpuTHyecku OleHHMBATh IOJYYEHHBIH pe3ysbTaT, OCy-
IeCTBJIATh CAMOKOHTPOJIb, IPOBEPSIsI OTBET HA COOTBET-
CTBUE YCJOBUIO, HAXOJAUTDb OLIMGKHU

PemaTp 3aziayu ¢ NoMolILbI0 Ilepe6opa BCceX BO3MOXHBIX
BapHaHTOB

3HAKOMMTBCS C UCTOPUEH pa3BUTHS apUPMETUKH
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ewwedlodu senogeqd

IIpodoiceHue

HasBanue
pasgesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepixkaHue

OCHOBHBIE BHU/AbI AeATEC/IBHOCTH 06yqa10nmxc;1

HarnsaHas reo-
meTpus. JIuHuKU
Ha IVIOCKOCTH
(12 4)

Toyka, npsiMasi, OTpe30K, Jy4
Jlomanasa HW3mepeHue [JINHBI
OTpe3Ka, MeTpU4YecKue eJUHUIbI
n3MepeHus AJMHbl OKpPY>XHOCTb
U KpyT

[IpakTHueckasa pa6ora «[locTpo-
eHHe y30pa U3 OKPYKHOCTeMl»

Yroa. Ilpsamo#, ocTpblH, Tynou
U pa3BépHyThIHA yrubl. U3Mmepe-
HHUeE YTJIOB

[IpakTHueckasa pa6ora «[locTpo-
eHHUe YTJI0B»

Pacno3HaBaTh Ha uyepTeaX, PUCYHKax, OMHUCBIBATH, HC-
M0JIb3ysl TEPMUHOJIOTHIO, U U306pakaTh C IMOMOLIbIO
4epTEXKHBIX WHCTPYMEHTOB: TOYKY, NPAMYIO, OTPe30K,
JIyd, YTroJi, IOMaHyl0, OKPY>KHOCTb

Pacno3HaBaTh, IPMBOAUTH IPUMEPHI 06'BEKTOB peasib-
HOro MHpa, MUMellUX GOpMy HU3Y4YeHHBIX OGUTYyDp, ole-
HUBATh UX JIMHEelNHble pa3Mephl

Hcnonb3oBaTh TMHENKY U TPAHCIIOPTHUP KaK UHCTPYMEH-
ThI /11 IOCTPOEHUSI U U3MePEHUs: U3MePATh AJIUHY OT-
pe3Ka, BeJIMYUHY yIJja; CTPOMTB OTPe30K 3aJlaHHOM JIJIMHBI,
yroJi, 3aJlaHHOM BeJIMYMHBI; OTK/IaAbIBAaTh LIUPKYJIeM paB-
Hble OTPEe3KH, CTPOUThb OKPY>KHOCTb 3aJJaHHOT0 paJinyca
HN3o6pakaTh KoHPUTrypaLlMy reoMeTpUYeCKUX QUTYpP U3
OTpPE3KOB, OKPY>KHOCTEHN, UX 4YacTeld Ha HeJWHOBAHHOH
U KJIeT4aToW 6ymare; npeaJjiaraThb, ONMCHIBATbh U 0GCYXK-
AAaTh CMOCOGDI, aJITOPUTMbI IOCTPOEHHUS

Pacno3HaBaTh U M306pakaTh HA HEJIMHOBAHHOU U KJIET-
4yaTod Oymare mpsIMOH, OCTpPBIM, TYMNoH, pa3BEpPHYTHIH
yIJibl; CPABHUBATh YTJIbI

BbIYHCIATE AJMHBI OTPE3KOB, JIOMaHbIX

IloHMMaTh U UCNIOJIL30BaTh IPM pellleHUHU 3aJa4 3aBU-
CHMMOCTH MeX/y eJUHUI]AMU MeTPUYeCKOH CHUCTEMBI Mep;
3HAKOMHUTbCSI C HeMeTpUYEeCKMMM CUCTEMaMHU Mep;
BbIPAXKATh JJIMHY B pas/IMYHbIX eJUHUIAX U3MepeHUs
HccrnepoBare ourypel M KOHQUIypaLUH, HCIOJIb3YS
nudpoBble pecypcbl
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OGBIKHOBEHHbBIE
Apo6u
(48 4)

Jpo6r IlpaBuibHBIE W Hempa-
BUJIbHbIE Apo6u OCHOBHOE CBOW-
cTBO Apo6u CpaBHeHUE Jpobeit

C/io)keHHWe W BbIYUTAHHE OOBIK-
HOBEHHbIX Jpobed CMellaHHas
Apo0b YMHOXeHUe U JeJieHue
OOBIKHOBEHHBIX JApo06eH; B3auM-
HO-06paTHbIe APOOH

PelleHre TEKCTOBBLIX 3azady, CO-
gepkauiux Apo6u OcCHOBHBbIE 3a-
Ja4yu Ha Apo6u

[IpuMeHeHHe GYKB JJIsI 3allHMCHU
MaTeMaTH4YeCKHUX BbIpaXKeHUH U
npeaaoXXeHu

MogenupoBaTh B rpadudeckou, npejMeTHOH ¢dopMe, C
NOMOILbI0 KOMIIBIOTEPA NMOHATHS U CBOWCTBA, CBSI3aHHbIE
C OOBIKHOBEHHOU Jpo6bI0

YuraTh M 3alMChbIBaTh, CPAaBHUBATb OObIKHOBEHHbIE
Jpo6y, mpejJjaraTtb, 060CHOBBIBAaTh U 06GCYKAATh CIOCO-
6bl YIIOPALOYUBAHUSA Apobeit

HN306pakaTh 06bIKHOBEHHbIE JpO6M TOYKAMH Ha KOOP-
JAWHATHON NpsIMOM; MCHOJb30BaTh KOOPAWHATHYIO Nps-
MYIO JiJIs1 CPaBHEHMSA Jpobei

$opMyTMPOBATh, 3aIUCHIBATH C IOMOIbI0 GYKB OCHOB-
HO€E CBOMCTBO OOBIKHOBEHHOU APOGU; UCMOJIb30BaTh OC-
HOBHO€ CBOMCTBO ApOo6U JJIsl COKpallleHus Apo6el U npu-
BeJleHUsl po6M K HOBOMY 3HaMeHaTeJlo
IIpeAcTaBaAATh CMEIIaHHYIO ApO6b B BU/le HENIPABUJIb-
HOH U BBIZIEJATH L[eJYI0 4acTh YHMC/Ia U3 HeNpaBUJIbHOU
apo6u

Bbino/HATh apudMeTHYECKHE AeMCTBUA C OObIKHOBEH-
HbIMU [ po6sIMU; IPUMEHATb CBOMCTBA apudMeTHUYECKUX
[elCcTBUM /151 palluOHaIU3al U1 BBIYUCeHUH
BBINOJIHATH NPUKHUJKY U OLEHKY pe3yJbTaTa BbIUHUCTIe-
HU; npejJiaraTh ¥ IPUMEHSTh IPUEMbI NPOBEPKHU BbI-
4yHCJeHUH

IIpoBOAUTH HCCIEA0BAHUSA CBOUCTB po6el, onupasicbHa
YHUCIOBbIEe 3KCIEPUMEHTHI (B TOM 4YHC/Ie C IOMOIIBIO
KOMIIbIOTepa)

Pacno3HaBaTh UCTUHHbIE U JIOXKHbIE BbICKa3bIBAaHUS O
Jpo6siX, IPUBOAUTb NPUMEPbI U KOHTPIPUMEPHI, CTPO-
HUTb BbICKa3bIBAaHUA 1 OTPULIAHUSA BbICKa3bIBAaHUU
PemaTh TekcTOBbIE 33/1a4M, CoJeprKalile APOGHbIe JaH-
Hble, U 33Jlayd Ha HaXOXKJeHHe YaCTH LieJIor0 U LeJI0ro
[0 €ro YacTH; BbISABJIATH UX CXOACTBA U Pa3jiM4usA.
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ewwedlodu senogeqd

IIpodoiceHue

HasBanue
pasgesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepixkaHue

OCHOBHBIE BHU/AbI AeATEC/IBHOCTH 06yqa10nmxc;1

MogeMpoBaTh X0/, pelleHus 33/4a4U C MOMOLIbIO pHU-
CYHKa, CXeMbl, TaGJINLbI

IIpuBoAMTH, pa36éupaTh, OLeHUBATh pa3/IMYHbIEe pelle-
HHsl, 3alIMCU pPellleHUH TEeKCTOBBIX 33/a4

KpuTuyecku omeHHUBAThb IOJIyYeHHBIX pe3y/bTaT, OCY-
IIeCTBJIATb CAMOKOHTPOJIb, IPOBEPSAs OTBET HAa COOTBET-
CTBHUE YCJOBUIO, HAXOJUTDb OLIMOKHU

3HAKOMMTBHCA C UCTOPHEN Pa3BUTHA apUPMeTUKHU

Harnsaanas
reoMeTpus.
MHOroyrojibHUKHA
(10 y4)

MHOroyroJbHUKH YeTbIpéx-
YTOJIbHUK, NPSAMOYTOJIbHUK,
KBaJpaT

[IpakTHyeckas padorta «IlocTpo-
eHUe NpsIMOYTOJIbHHUKA C 3aJjaH-
HBIMHU CTOPOHAMH Ha HEJIMHO-
BaHHOU GyMmare»

TpeyrojibHUK

[lnomanp U NMepUMETpP MNpPSAMO-
YroJIbHUKA U MHOT'OYTOJIbHHUKOB,
COCTaBJIEHHBIX W3 MPSMOYTO0Jib-

HHUKOB, €JWHHIbl H3MEPEHHUA
ioumaaun HepHMeTp MHOTIO-
YroJIbHUKa

OnuchIBaTh, HCII0JIb3ysl TEPMUHOJIOTUIO, U306paXkaTh C
NOMOIbI0 YePTEXKHBIX UHCTPYMEHTOB U OT PYKH, Moje-
JIMPOBATh U3 GyMaru MHOIOYTOJbHUKU

IIpUBOAUTH NIPHUMeEPHI 06’ BEKTOB PeaJIbHOI0 MUPa, UMEI0-
mux GopMy MHOTOYTOJIBHHUKA, NMPSMOYTOJIbHUKA, KBa-
JApaTa, TpeyroJbHUKa, OIleHUBATh UX JIMHEHHbIe pa3Mephl
BbIYMC/IATB: NEPUMETD TPEYroJbHUKA, MPSAMOYTOJbHHU-
Ka, MHOTOYTOJIbHHKA; NJIOLaJb NPSIMOYTOJbHUKA, KBa-
ApaTa

H306pakaTh OCTpPOYroJibHblE, MPSIMOYTOJIbHbIE U TYIIO-
yroJIbHble TPEYrOoJbHUKHU

CTpouThb Ha HEJIMHOBAaHHOHN M KJleTYaTOU GyMmare KBa-
ApaT U NPsSIMOYTOJIbHUK C 3aJaHHBIMHU JJIMHAMH CTOPOH
HccresoBaTh cBOCTBa NpsIMOYro/ibHUKA, KBaipaTa Iy-
TEM 3KCIIEpUMEHTA, HaGJII0JeHUs], U3MEePEHHSs], MO EJH-
pOBaHMs; CpaBHUBATb CBOWCTBa KBajpaTa U NpPsIMO-
YrOJIbHUKA
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KoHcTpyupoBaTh MaTeMaTHYeCKHe NpeAJIOKEeHMs C [10-
MOLIBIO CBSI30K «HEKOTOPBIH», «Il060H» Pacno3HaBaTh
HCTUHHBbIE U JIOXKHbIE€ BbICKA3bIBAHHUA O MHOT'OYTOJIbHU-
Kax, NPUBOAMTh NPUMeEPbI U KOHTPIPHUMepPhI
HccaepoBaTh 3aBUCMMOCTD IUIOLAAN KBaApaTa OT AJIHU-
Hbl €r0 CTOPOHBI

Hcnonb3oBaTh CBOMCTBA KBaAPATHON CETKH JJIS IOCTPO-
eHud puryp; pa3ébuBaTh NIPSIMOYyTroJbHUK HAa KBaJpaThI,
TPEYroJIbHUKH; COCTABJATB QUIYpbl U3 KBaJpaTOB U
NPsIMOYT'OJIbHUKOB U HAXOJUTh UX IJIOLIAAb, pa36UBaTh
$urypsl Ha NpsIMOYTOJIBHUKHU M KBaZpaTbl U HAXOJUThb
HX IJI0LAajb

BeIpakaTh BeJIMUMHY IJIOLWAAN B Pas/JIMYHBIX €JUHHULAX
M3MepeHUsl MeTpUUeCKOW CUCTeMb] Mep, HOHUMAaTh U MC-
N0JIb30BaTh 3aBHCHUMOCTHM MeX/]y MeTPU4YeCKHMH eJU-
HULIAMU HU3MepeHUd IUIolasu

3HaAaKOMMTBLCA C MpHMMepaMU NPUMeHeHUs IJIOLAAN U
nepuMeTpa B NpaKTHYeCKUX CUTyalusax PemaTs3aaa- 4u
W3 peaJbHOW >XKU3HM, HpejJsaraTb M OG6GCYKAAThb pas-
JIMYHBbIE CNIOCOGBI pelleHUs 33Ja4

JlecaTUYHbBIE
Apo6u
(38 4)

JlecaTHyHasaA  3amuch  Jpober
CpaBHeHHe JIECATUYHBIX Apo6ei

JlelicTBUS C JeCATUYHBIMU [ApPO-
6aMu  OKpyrjieHHe JeCATUYHBIX
npobGeit

Pemienue TeKCTOBBIX 3ajad, CO-

nepxanux apo6u OCHOBHBIE 3a-
Ja4yd Ha Apo6u

IIpeacTaBaAATh [AECATUYHYIO APOOb B BH/E OOBIKHOBEH-
HOMH, YMTATh M 3aNIUCBIBaTh, CPABHUBATh /IeCSTUYHbIE
Jpo6y, mpeaJjaratb, 060CHOBBIBAaTh M 06CYKAATh CHOCO-
OBl YNOpsA0YMBAHUSA [eCATUYHbIX ApoGeit
HN3o06paxkaTh JjecITHUYHBIE JPO6H TOYKAMH Ha KOOPAH-
HaTHOM NpSAMOH

BbISABIATBL CXOACTBA U Pa3Ju4Ms NpaBuJ apudMeTHye-
CKUX JIeHCTBUH C HaTypaJbHBIMU UYMUCIAMU U JeCcATHY-
HbIMHU JPO6GSMHU, OO'BACHATb UX
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ewwedlodu Behogeqd

IIpodoiceHue

HasBanue
pasgesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepixkaHue

OCHOBHBIE BHU/AbI AeATEC/IBHOCTH 06yqa10nmxc;1

BbInoIHATL apudMeTHUYEeCKHE AEeUCTBUS C JeCITHUYHBI-
MU JIpO6SMHY; BBINOJHATH NPUKUAKY U OLeHKY pe3yJib-
TaTa BBIYMCIEHUHI

IIpuMeHATH cBOMcTBa apHdMeTHUYECKUX AeHCTBUU [
pauuoHa/N3alu BbIYMCIEHUN

IIpyMeHATH NPaBUJIO OKPYTJIEHU JeCATUYHBIX pobeit
IIpoBOAUTE HCC/IE€A0BAHUA CBOMCTB J€CATUYHBIX JpPO-
6ell, onupasiCh Ha YHUCJIOBbIe SKCIIEPUMEHTHI (B TOM YHC/Ie
C MOMOLIbI0 KOMIbIOTEPA), BBIABUTraTh THUNOTE3bI U
NPUBOJAUTbL UX 060CHOBAHUS

Pacno3HaBaTh UCTUHHbIE U JIOXKHbIE BbICKa3bIBAHUS O
JApo6sX, NPUBOAUTL NPUMEPHI U KOHTPIPHUMeEpPHI, CTPO-
HMTb BbICKAa3bIBAaHUA U OTPULIAHUS BbICKa3bIBAHUH
PemaTh TekcTOBbIe 33/ja4M, coZeprKallve Jpo6GHbIe JaH-
Hble, U Ha HaX0X/leHUe YaCTH LIeJI0r0 U L[eJIoro 10 ero
YaCTH; BBIABJIATH MX CXO/JCTBA M Pa3/IMYu.
MopaemmpoBaTh X0J pelleHHUsl 33Zadyd C MOMOIIbIO PH-
CyHKa, cxeMbl, Tabaulbl [IpuBOAUTH, pa3éuparthb, oLe-
HUBaTh pa3/IMYHble pelIeHUs, 3aUCH PellleHUH TeKCTOo-
BbIX 33/a4

OnepupoBaTh [JPOGHBIMU YUCJIAMHU B PEaJbHBIX )KU3HEH-
HBIX CUTyalUsX

KpuTHyecKM OLeHMBATh IMOJIyYeHHbIH pe3ysbTaT, 0Cy-
IIeCTBJSITh CAMOKOHTPOJIb, IPOBEPSisi OTBET HAa COOTBET-
CTBHE YCJOBHIO, HAXOAUTb OLINOGKHU

3HAKOMMTbCA C UCTOPHEH Pa3BUTHUSA apUPMETHKHU
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HarasaaHas
reomMeTpus.
Tesa u purypsi
B IPOCTPaHCTBe
(9 4)

MHororpaHHuKu  HM306pakeHue
MHOIOTpaHHUKOB Mogenu npo-
CTPaHCTBEHHBIX TeJ

[IpsAMOYTOJIbHBIM NapaJjiesenu-
nen, ky6 Pa3sBépTku Kyb6a u na-
pasuiesienunena

[IpakTHueckass pab6ora «Pas-
BEpTKa Kyb6a»

O06BéM Kyba, MpsIMOYroJIbHOTO
napaJsiiesenunesaa

Pacno3HaBaTh Ha yepTeikaxX, PHUCYHKaxX, B OKpY:Kalo-
meM MMpe INpsAMOYroJIbHbIM mapaJsesenunef, Kyo,
MHOTI'OTPaHHHUKH, ONHUCBHIBATh, HUCHOJIb3Ysl TEPMUHOJIO-
Y10, OLLleHUBATh JIMHEHHbIe pa3Mephbl

IIpuBOANTL NPUMEPBI 0G'BEKTOB peaJibHOr0 MHUpa, UMe-
oIuX GopMy MHOTOTPAaHHUKA, NMPSMOYTroJIbHOTO HapaJi-
JNesienuiena, Kyba

H306paxkaTh Ky6 Ha KJeT4aToOH OGymare

HccnepoBaTh CBOMCTBA Ky6a, MPSAMOYTOJIbHOI'O apaJ-
JleJienuIeja, MHOTOIPAaHHUKOB, UCHOJIb3Ys MOJIEeJIN
Pacno3HaBaTh U U306paxkaTh pa3BEPTKHU KyOa U mapas-
JNenenuvnesna Moae/MpoBaTh Ky6 U napasiesenunes U3
6yMaru ¥ Npo4yux MaTepHasoB, 00 BACHATb CIOCO6 MO-
JeJIUPOBaHUS

HaxoauThb M3MepeHUs, BBIYMCAATD IJIOLIA/[b TTOBEPXHO-
CTH; 006BEM Kyb6Ga, NPSMOYTOJIBHOTO IapaljeseNuIlesa;
HMCCJ/IeJ0BaTh 3aBUCUMOCTb 00béMa Ky6a OT JJIMHbBI €ro
pe6pa, BBIABUTATh U 0GOCHOBBIBATh I'MIIOTE3Y.
Ha6/1104aTh U IPOBOAMTB AHAJIOTHU MEX/Y NMOHATUSMH
IJIOIa AU U 06bEMa, IEPUMETpPA U MJIOLIAZH NOBEPXHOCTH
PacnosHaBaThb UCTHHHbBIE U JIO)KHbIE BbICKAa3bIBAHUS O
MHOI'OrpaHHHUKAaX, IPUBOJUTH NPUMEPbI U KOHTPIpUMe-
Pbl, CTPOUTH BbICKA3bIBAHUA U OTPUIAHUA BbICKA3bIBa-
HUU

PemaThb 3aja4M U3 peaJbHOW KU3HHU

IloBTOpEHME
M 0000611eHue
(10 4)

[loBTOpEeHUE OCHOBHBIX MOHATHH
U MeTOJI0B Kypca 5 ksacca, 0606-
LeHWe 3HaHUK

BbIYMCAATE 3HAaUYeHU BbIpAXKEHHUH, coJepXKalllux HaTy-
paJsibHbI€ 4YHUCJIQ, O6bIKHOBeHHbIe U aeCATUYHBbIe L[pO6I/I,
BBIMOJIHATH Mpeo6pa3oBaHUsl YKCe

BbIGUpaTh CNOCO6 CpaBHEHUS 4YHCeJ, BBbIYUCIEHUH,
NPUMEHATh CBOWCTBA apuPpMeTHUYECKHUX AEUCTBUU I
panMoHaIM3aluH BbIYUCIEHUH
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ewwedJodu sehOged

IIpodoiceHue

HasBanue
pasgesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepixkaHue

OCHOBHBIE BHU/AbI AeATEC/IBHOCTH 06yqa10nmxc;1

Ocy1ecTB/JIATh CAMOKOHTPOJIb BbINOJHSAEMbIX AeHCTBUH
Y CaMONPOBEPKY pe3yJIbTaTa BbIYHMCJIEHUN

PemaTh 3aa4M U3 peajbHOH KU3HH, NPUMEHATh MaTe-
MaTH4YecKHe 3HAHUA [JIs1 pellleHUs 3ahad U3 JpYyTrux
y4e6GHBIX peMEeTOB

Pemate 3aja4yu pasHbIMU CIOCOGaMH, CpaBHUBaTh
Ccrnoco6hl pellleHUs 33/ayd, BbIGUPATh PallMOHAJIbHBIH
cnoco6

6 knacc (He MeHee 170 4)

HasBanue
pasgaesa (TeMsl)
Kypca (4Huc/Io 4acoB)

OcHOBHOe coAepKaHUe

OCHOBHBIE BUABI AeATEJBHOCTH 00y4aloliuXcs

Hatypa/ibHble
qucaa
(30 4)

ApudmMerndyeckre AeHCTBUA C
MHOTO3HAaYHbIMU HaTypaJbHbI-
MU 4yucaaMu YucioBble BbIpa-
J)KeHUs, MOpPAAOK JeHCTBUH, UC-
MmoJib30BaHUe CKOGOK OKpyrJe-
HUe HaTypaJIbHbIX YUCEeJI

JlenuTeslM U KpaTHble YHCJa;
HauOOJIbIINK OOLIMN AeJUTENb U
HauMeHblllee 06lllee KpaTHOe

BeIno/IHATH apudMeTHdecKUe AelCTBUS C MHOIO3HA4-
HbIMHU HaTypaJbHbIMHM 4YMCIaMH, HAXOAUTh 3HAYeHUA
YUCJI0BBIX BbIpaXEHUU CO CKOOKaMH U 6e3 CKOOOK; BbI-
4YUCJIATh 3HAYE€HUA BBIPOKEHUH, CoJepiKallux CTeleHU
BbINO/JIHATE NPUKUAKY U OLEHKY 3HAa4eHUH 4YHCI0BBIX
BbIpaXkKeHUH, IPUMEHATh NPHUEMBI NPOBEPKH pe3y/ibTaTa
Hcnosib30BaTh NPHU BBIYUC/IEHHUAX NIepeMeCcTUTe/IbHOE U
coyeTaTeJbHOE CBOMCTBA CJOXEHUA U YMHOXeHHsH, pac-
npeje/INTeJlbHOE CBOWCTBO YMHOXEHHS OTHOCHTEJIbHO
CJIOKEeHUs], CBOUCTBA apuPMeTUYECKUX JEUCTBUN
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PaznoxxkeHue 4yuc/ia Ha NpPOCThle
MHOXHUTeJNHN [[eIJMMOCTb CyMMBbI
U npousBegeHus /JleneHue c oc-
TaTKOM

PellleHHe TeKCTOBBLIX 3ajay4

HccnegoBaTh 4HC/I0BbIe 3aKOHOMEPHOCTH, MPOBOAUTH
YHCJIOBble SKCIIEPUMEHTHI, BbIJBUTraTh 1 060CHOBHIBATh
TUIOTE3bI.

dopmyaupoBaTh ompejeieHUs Je/UTessi U KPaTHOTO,
Hau60JIbIIEero 06IEero AeJUTe/ss U HaUMeHbIIero o611ero
KpaTHOI'0, IPOCTOr'0 U COCTaBHOTI'O 4YMCeJ; UCIO0Jb30BaTh
3THU NNOHATHUA HpI/I pEHIEHI/II/I 3aJa4

[IpuMeHATh aJrOpuUTMbl BbIYUCJEHUS HAUOOJIBIIETO
0011ero AeJIUTeJIs1 U HAUMEHbUIEr0 0011ero KpaTHOTO ABYX
yuceJs, aJrOPUTM pas3JjioKEHUs 4YucCIa Ha HpOCThble
MHOXXHUTEJIN

HccnepoBaTh yci0BUSA AeJIMMOCTU HA4 U 6
HccnepgoBarthb, 06CcyxaaTh, popMyIMpoOBaTh U 0G0CHO-
BbIBAaTh BbIBOJ, 0 YETHOCTU CYMMbI, IPOMU3BEJ€HUS: IBYX
YETHBIX 4YHCeJl, BYX HEYETHBIX YMUCJie, YETHOTO U HEeYeT-
HOT'O YHCeJ

HccnepoBaTh CBOMCTBA JeJITMMOCTH CYMMBbl U NMPOU3Be-
JeHHsI YHCel

I[IpuBOAUTHL NpUMePHI YHCeJl C 3aJaHHbIMU CBOHCTBaMHU,
pacno3HaBaTh Be€pHble U HEBEpPHbI€ YTBEPXKJEHUS O
CBOMCTBAx 4yMceJl, ONIPOBEPraTh HeBepHble YTBEPXKAEHHUA
C IOMOIIIbI0 KOHTPIPUMEPOB

KoHcTpyupoBaTh MaTeMaTU4YeCKUe NPEeAJIOKEeHUA C I0-
MOIIBIO CBAA30K «H», «UJIU», «ECJH..., TO...»

Pe].llaT]: TEeKCTOBbI€ 3aa4H, BKJ/JIIOYAKOIIKMEe IMOHATHUA Ae-
JIMMOCTH, apudMeTUYEeCKUM CIoCcOo60M, HCHO0JIb30BaTh
nepe6op Bcex BO3MOXKHbIX BapHAHTOB

MoaenvpoBaThb X0/ pellleHHs 3aJa4d C TOMOUIbIO pU-
CYHKa, CXeMBbl, TaGJINLIbI

IlpuBOAUTH, pa36UpaTh, OLLEHUBATh Pa3JHYHbIE pellle-
HUs, 3allMCU pellleHUH TeKCTOBBIX 3334
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ewwedlodu senogeqd

IIpodoiceHue

HasBanue
pasgesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepixkaHue

OCHOBHBIE BHU/AbI AeATEC/IBHOCTH 06yqa10nmxc;1

KpuTHyeckH olleHUBATh I10JIyYeHHbIH pe3yJbTaT, Haxo-
JUTb OIIMOKH, OCYIIEeCTBJATb CAMOKOHTPOJIb, NMPOBEPSs
OTBET Ha COOTBETCTBHUE YCIOBUIO

Haraaanas
reoMeTpus.
IIpsameble Ha
IJIOCKOCTH
(7 49)

[lepneHauKyApHBIE  NIpSAAMbIE
[TapasisienbHble NpsAIMble

Paccrosinue Mmexay AByMs TO4-
KaMH, OT TOYKH A0 NMpPAMOH, AJIN-
Ha NYTH Ha KBaJIpaTHOMN CeTKe

[IprMepsl NpsAMBIX B HPOCTpaH-
CTBe

Pacno3HaBaTh Ha YepTexax, pUCYHKaxX Cjay4au B3auM-
HOTO PAacCIOJIOXKEHHUs JBYX MPSIMBbIX

HN306paxkaTh C MOMOILLI0 YePTEKHBIX HHCTPYMEHTOB Ha
HEJIMHOBAaHHOW U KJIeTYAaTOH Gymare JBe IepeceKarly-
ecsl IpsiMble, IBe MapaJijiejibHble MPSAMbIE, CTPOUTh MpPsi-
My10, IEPIEeHAUKYJISIPHYIO JaHHOMH

IpyBOAUTH MPUMeEPHI MapaieJbHOCTH U MEpPIeHUKY-
JIAPHOCTH NPAMBIX B IPOCTPAHCTBE

Pacno3HaBaTh B MHOTOYTOJIbHUKaX MeprneHUKYIsIpHbIE
U mapasiesibHble cTOpoHbl H306pakaThb MHOIOYTOJb-
HUKHK C TapasjieibHbIMH, MepHeHUKYJAIPHbIMHA CTOPO-
HaMHUu

HaXOAPIT]: pacctodHrue Mexay AByMd TOYKaMHy, OT TO4Y-KHU
Jl0 IPSIMO#, JIMHY YTH Ha KBaJ[paTHOM CETKe, B TOM YHCJIe
HCI0/Ib3ysl UPPOBbIE PECYPChI

Jpo6u
(32 4)

O6bIKHOBEHHAs Apo6b, OCHOBHOE
CBOHCTBO [JIpo0H, COKpalleHHe
Apobeii CpaBHeHHe M YNOPSAO-
YyhBaHUe Apobel

JlecaTU4uHblEe IPOGHU U MeTpHUUe-
CKasl cucTeMa Mep

CpaBHMBATh U yHOPAAOYMBATH Po6H, BLIGUPATH CIO- COG
CpaBHeHHUs Jpobei

IIpeacTaBAATB ZlecATUYHbIE JPOOU B BHJlE OGbIKHOBEH-
HbIX Jpo6Geli U OGbIKHOBEHHbIE B BU/JE JeCATHYHBIX, UC-
N0JIb30BaTh JKBHBAaJIEHTHbIEe NpPeJCTABJIEHUS] APOGHBIX
Yyycesl IPU UX CPAaBHEHUH, NPU BBIYHCIEHHUAX
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ApudmeTuyeckue JeUCTBUA C
OOBbIKHOBEHHBIMHU U J€CATHUYHBI-
MU APOGSIMHU

OTHoleHue JleJieHHe B JJaHHOM
oTHomeHnH Macurtab, mpomop-
M

[lonaTue mnpoueHta Beruucie-
HHe MpOLEeHTa OT BeJMYUHBbl U
BEeJIMYUHBI N0 €€ MPOLEHTY

PelieHue TEKCTOBBIX 3ajady, Co-
JepKalx Apo6U U MPOLEHTHI

[IpakTHyeckass pab6ora «OTHO-
LIeHHe JJUHBI OKPY>XHOCTH K eé
JAUaMeTpy»

Hcnosib30BaTh AecsITUYHbIE APO6Y MPU NPeo6pa3oBaHUU
BEeJIMYMH B METPUYECKOH CHUCTeMe Mep

BpINOJIHATE apudMeTHUYECKHE JeHCTBUA C O6GbIKHOBEH-
HBIMH U JEeCATUYHBIMU JIPOGSIMHU

BbIuMcaATh 3HaYe€HUS BBIPAXKEHUH, COJlepKAIIUX OOBIK-
HOBEHHble U JeCATHYHbIe APO6H, BBINOJHATL Npeobpa-
30BaHUs Jpo6eli, BHIGUpPATh CNOCOG, MPUMEHSTh CBOM-
cTBa apuPMeETHUYECKUX AEUCTBUU Ui palMOHAIU3AUHA
BBIYMCJIEHUH

CocCTaB/IATh OTHOLIEHUS U IPONOPIUY, HAXOAUTb OTHOLLIE-
HUe BeJIMYMH, [IeJIUTh BeJIMYMHY B JAHHOM OTHOIIEHUH
HaxoauTh 3KcCHepUMeHTa/bHBIM HYTEéM OTHOLIEHHE
JJIMHBI OKPYKHOCTH K €é JuaMeTpy
HHTepnpeTHpoBaTh MaclITab KaK OTHOLIEHHE BEeJUYHH,
HaXO0AUTb MacIITAab MJaHa, KAPThl U BBIYUCIATb pacCTo-
SIHUS, UCNOJIb3Ys MaclTab

OGBACHATD, UTO TAKOE IMPOLEHT, YIIOTPEGJIATh 060POTHI
peYd Cco CJI0BOM «IPOLEHT» BbIpaxkaTh NpPOLEHTHl B
JApo6siX U ApO6H B NMPOLEHTAX, OTHOLIEHHE IBYX BEJTUYUH
B NPOLIEHTAX

BbIYUCIATH NPOIEHT OT YUCJIA M YHCJIO 110 er0 IPOLEeHTY
OKpyraaTh [po6H U TPOLIEHTHI, HAXOAUTb IPUOJIMKe- HUS
yuces

PemaTh 3aJayM Ha 4acTH, NPOLEHTHI, NMPONOPIMH, HA
HaxOXJeHHe Jpo6u (MpoIeHTa) OT BeJUYUHBI U BEJINYH-
HBI 110 €€ Apo6Y (ITPOoILeHTY), APo6H (IporeHTa), KOTO-PhIi
CcoCTaBJIsieT OJHA BeJUYMHA OT JApyrod IIpuBOAUTH,
pa3éuparth, OLEHUBATh pa3/IMYHble pELIEHMS, 3aANMHUCH
pellleHUH TEKCTOBBIX 3aJa4

U3BsiekaTh MHPOpPMALMIO U3 TAOGJUI, U JUArpaMM, HH-
TepHIpeTUpPOBaTh TAaGJWYHble JAaHHbIe, ONpeea AT Hau-
GoJiblllee U HAaUMEHbIlIee U3 NPeJCTAaBIEHHbIX JaHHbIX
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ewwedlodu senogeqd

IIpodoiceHue

HasBanue
pasgesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepixkaHue

OCHOBHBIE BHU/AbI AeATEC/IBHOCTH 06yqa10nmxc;1

HarasaaHas
reoMeTpus.
CumMMeTpHUA
(6 4)

OceBas cuMmMmeTpusa LlenTpaib-
Hasd CUMMeTpHud
[locTtpoenue
duryp

[IpakTHyeckas pa6ora «OceBas
CUMMETpPHUSI»

CUMMETPUYHBIX

CuMMeTpus B NPOCTPAHCTBE

Pacno3HaBaTh Ha 4epTexax U H300paKeHUsX, U306pa-
»KaTh OT PYKH, CTPOMTB C [OMOIIbI0 HHCTPYMEHTOB GH-
rypy (oTpes3ok, JJOMaHy!0, TPEYyroJbHUK, NPSIMOYTOJb-
HHUK, OKPY>XHOCTb), CHMMETPUYHYIO0 JaHHOHW OTHOCH-
TeJIbHO NPSIMOM, TOYKHU

HaxoauTh NpuMepbl CHMMETPHUH B OKpY’KalollleM MHpe
MopaenupoBaTh U3 GyMaru JiBe GUrypbl, CAMMeTpUYHbIE
OTHOCHUTEJIbHO NPSIMOH; KOHCTPYMPOBATh reoMeTpHUye-
CKHe KOHQUIYpaIMH, HCIO0JIb3ysl CBOMCTBO CHMMETPUH,
B TOM 4YMCJIE C TIOMOLIBIO IUPPOBBIX PECYypPCOB
HcciepoBaTh cBOMCTBA M3y4YeHHbIX QUIYp, CBS3aHHbIE
C CHMMeTpHeHN, UCII0Ib3ys 3KCIIEPUMEHT, HabJIlo/leHHe,
MoJleJIMpOBaHHe

OGOCHOBBIBAThb, OIPOBEPTraTh C IOMOIIbI0 KOHTPIpUMe-
pPOB yTBEPXK/AEHHUS O CHUMMETPUHU GUryp

Boipa:xeHus
¢ 6yKBaMH
(6 4)

IlpuMeHeHUe OYKB [AJs1 3alHCHU
MaTeMaTH4YeCKHUX BbIpaXKeHUH U
npeasoxxeHuil BykBeHHBIe BbI-
pa)keHUs UM 4YHUCJOBble INOJACTA-
HOBKHU

BykBeHHble paBeHCTBa, HaXOX-
JleHHWe HeHW3BeCTHOr0 KOMIIOHeHTa
dopmyJibl

Hcnosib30BaTh GYKBBI [JIs1 0003HAYEHUs] YHCEJ], MpPHU
3alMCH MaTeMaTHU4YeCKUX YTBEPXKAEHUH, COCTaBJATH
GYKBEHHbIE BbIpaXKEHHS MO YCJIOBHUIO 33Ja4H.
UcciiejoBaTh Hec/0XKHble YUCIOBblEe 3aKOHOMEPHOCTH,
HCNO0JIb30BaTh OYKBBI JIJI1 UX 3aIIUCHU

BbIYMCJIATh YMCI0BOE 3HAYeHHe OYKBEHHOI'O BbIpake-
HUA NPHU 33JlaHHbIX 3HAYeHUAX OYKB

3anuceiBaTh GOPMYJIbI: TEPUMETPA U IVIOIEAAH MPAMO-
YroJIbHHUKA, KBaJpaTa; [JJUHbl OKPYKHOCTH, IJIOLAAU
Kpyra; BBINOJHATH BBIYUC/IEHUA 110 3TUM PopMyJiaM
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CocTaB/iATh (GOpPMYJbI, BbIpaXKallie 3aBUCUMOCTHU
MeX/ly BeJIMUMHAMH: CKOPOCTb, BpEMs], pACCTOSIHUE; Ile-Ha,
KOJINYECTBO, CTOMUMOCTD; MPOU3BOJAUTENbHOCTh, Bpe- Msl,
06bEM pPAGOTHI; BBIMOJHATH BBIYUCIAEHHs [0 3THUM
dopmysam

HaxoAuTh HeH3BeCTHbI KOMIOHEHT apudMeTHYeCKOro
JeHCcTBUS

HarasaHast
reoMeTpusl.
durypsi

Ha IVIOCKOCTH
(14 4)

YeTbIpEXyroJbHUK, IpPUMeEpPbHI
4eTbIPEXYyTrOoJIbHUKOB [Ipsamo-
YrOJIbHUK, KBaJpaT: CBOHCTBa
CTOpPOH, yIJIOB, JHUaroHaJlel

H3smepeHue yrznos Buasl Tpe-
YyTOJIbHUKOB

[lepumeTp MHOT'OYTOJIbHUKA
[lnomaab o¢uryper PopmyJibl
rnepuMeTpa U IJIOUAAU NPSAMO-
yrojbpHuKa [IpuGamxéHHOEe H3-
MepeHHe IIoIagu GUryp

[IpakTuueckass pabora «Ilio-
majb Kpyra»

H306pakaTh Ha HEJIMHOBAaHHOU U KJleT4aToH bGymare ¢
HCII0JIb30BAaHUEM 4YEPTEXHBIX HHCTPYMEHTOB 4YeThbIPEX-
YTOJIbHUKH C 3aJJaHHBIMU CBOWCTBAMU: C MapaJijieIbHbI-
MU, NepHeHAUKYASIPHbIMH, PABHBIMU CTOPOHAMH, Mpsi-
MBIMHU yTJIAMU U Jp , paBHOGeJpEeHHBbIHA TPeyroJibHUK
IIlpeasarate U 06GCYXKAATh CHOCOGHI, aJITOPUTMBI II0-
CTpoeHUus

HccnepoBaThb, HCNOJb3ysl 3KCIEPUMEHT, HaOJIOJIEeHUE,
MO/leJIMpOBaHUe, CBOMCTBA NpPsIMOYroJbHUKA, KBaJpaTa,
pa36uBaTh Ha TpeyroJbHUKH OGOCHOBBIBATh, ONMPOBEP-
raThb C MOMONIbI0O KOHTPIPUMEPOB YTBEPXKAEHUS O Mps-
MOYTOJIbHHKE, KBaZipaTe, pacno3HaBaThb BepHble U He-
BEPHbIE YTBEPXK/IEeHUS

H3MepATb ¥ CTPOUTH C IOMOIbI0 TPAHCIIOPTHPA YIJbI, B
TOM 4HUCJI€e B MHOI'OYyroJibHHKe, CpaBHﬂBaTb yriibl; pac-
MO3HABATh OCTpbIe, NPsIMble, TYIble, pa3BEPHYTHIE YIJIbI
Pacno3HaBaTbh, HM306pakaTb OCTPOYTOJIbHBIH, NPSIMO-
YrOJbHBIA, TYINOYTOJbHBIH, paBHOOEJpPEHHBIH, paBHO-
CTOPOHHHUH TPeyroJbHUKHU

BBIYUC/IATH NEpUMETP MHOTOYTOJbHUKA, IJI0AAb MHO-
royroJibHMKa pa3éueHueM Ha MPSMOYTOoJIbHUKHY, Ha paB-
Hble QUTYpBI, UCIOJIL30BaTh MEeTPUUYECKUE eJUHUIIbI U3-
MepeHUsI JJIMHBI U TJIOIAgN




ob

ewwedJodu sehoged

IIpodoiceHue

HasBanue
pasgesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepixkaHue

OCHOBHBIE BHU/AbI AeATEC/IBHOCTH 06yqa10nmxc;1

Hcnosib30BaTh NPpUG/IM>KEHHOE U3MEPEHHE JIJIUH U IJI0-
1aied Ha KJeT4yaTol 6ymare, NpUOIMKEHHOE U3Mepe- HHe
JUIMHBI OKPY)KHOCTH, IJIOLAZH Kpyra

IMos10kuTE/ABHBIE
U OTpULATeJbHbIEe
qucaa

Llesnble uyucaa Moaysb 4ucIaa,
reoMeTpuyeckass HWHTepIpeTa-
uusa MoayJsgs YucsoBble nmpome-

IpUBOAUTH NPUMeEPHI UCI0/b30BaHUs B PEaJbHOM KHU3-
HU NOJIOKHUTEJbHBIX U OTPULATE/IbHBIX YU CeJT
H306pakaTh Liesible YHCJIA, NOJ0XKHUTENbHbIE U OTPUIIA-

(40 4) KYTKH TeJIbHbIE YKCJIa TOYKaMH Ha YUCJIOBOU MPSIMOU, HCHOJIb-
TONIOUTEbHbIE W OTPHIATEb- 30BaTh YMCJIOBYIO IPSIMYIO /ISl CDABHEHUS YHCesl
Hble yucaa CpaBHEHMe MOMOMKH- I[IpuMeHATH NpaBuUJa CpaBHEHUS], yIOPAAOYUBATD Lie-
TEbHBIX H OTPHLATENbHBIX K- JIble YMCJIa; HAX0AUTh MOJYyJ/Ib YMCIa
cenl ApudMeTHYECKHE eHCTBHS dopmMyMpoBaTh NPaBHJIA BbIYHUCIEHUS C M10JOXKUTENb-
C TIOJIOHUTENBLHBIMU ¥ OTPHIA- HBIMH M OTPULATE/ILHBIMH 1M C/IaMH, HAXOAUTD 3HaYe-
- HHMA 4YHCJAOBBIX BbIPpaXKEHHUH, coJepkKallux JAelcTBUs
C OJIOKUTEJbHBIMU Y OTPULLATEbHBIMU YUCJaMU
PellleHre TEKCTOBBIX 3aAa4 IIpMMeHATH CBOMCTBA CJI0XKEHUSI U YMHOXKEHHUST JIJIsI
npeo6pa3oBaHUsl CyMM M NPOHU3BeJEeHUN
IIpeacTaBieHue [IpssMoyroJsibHass cucrteMa KOOp- OGBACHATHh U UWIJIIOCTPUPOBATH NOHSATHE MPSIMOYTOJIb-
JAAQHHBIX AVHAT Ha rockoctyu KoopauHa- HOH CHCTeMBbl KOOpPJMHAT Ha IIJIOCKOCTH, HCI0JIb30BaTh
(6 4) ThI TOUKH Ha MJIOCKOCTH, abcLuc- TEPMUHOJIOTHIO; CTPOUTH HAa KOOPAWHATHOW IJIOCKOCTU

Ca M OpAHvHATa

Ctrosi6yaTble U KpyroBble JAua-
rpaMMbl

[IpakTuueckas pa6ota «[locTpo-
eHUe AguarpaMm»

TOYKH U (1)HprbI 110 3aJaHHbIM KOOpJIHHAaTaM, HAXOAUTb
KOOpPAUHATHBI TOYEK

YutaTthb cTosIG4YaThie )4 KpyroBble ArarpamMmmbl;
HHTEepnpeTupoBaTh JaHHbIE; CTPOUTH cToJsi64yaThie Ana-
rpaMMbl
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PellleHHWe TEKCTOBBIX 3ajJady, CO-
JepKallyuxX JAaHHble, NpeJCcTaB-
JIeHHble B TabJuIax U Ha Jua-
rpamMmax

Hcnoab3oBaTk MHPOpPMALMIO, NPE/CTAaBJEHHYIO B Ta-
6/1MLaxX, Ha AMarpaMMax i pelleHHs TeKCTOBBbIX 3aa4
Y 33/1a4 U3 peajbHOU KU3HU

HarasaHast
reoMeTpusl.
durypsi

B IPOCTPAHCTBE
(9 v)

[IpsAMoyrosbHBIA NapaJijiesenu-
nea, Ky6, npu3Ma, NHpPaAMU/A,
KOHYC, LUMJIMHAD, wap U chepa
H306pakeHHWe NPOCTPAHCTBEH-
HbIX ¢uryp I[lpumepbl pa3Bép-
TOK MHOTOIPAaHHUKOB, L MJIHH-
Jpa U KOoHyca

[TpakTHueckasas pa6ora «Co3za-
HUe MoJieJled IPOCTPaHCTBEH-
HBIX QUryp»

[loHsATHMEe 06BEMA; eUHUIIbI U3-
MepeHUs1 06béMa O6BEM NMpsMO-
YroJIbHOTO  MapaJljiesienuvnesa,
Ky6a, GopMyJibl 06'bEMA

PacniosHaBaTh Ha 4YepTeXaX, pUCyHKaX, ONMMCBIBATh IH-
paMuAy, NpyUsMy, OUJIHHAP, KOHYC, I1ap, U306pakaTh
HUX OT PYKH, MOAeJUPOBaTh U3 GyMaru, NJIacTHJIHHA,
NpOBOJIOKU U Aip IIpUBOAUTHL NPpUMEPbI 06 BEKTOB OKPY-
JKaIoILero MUpa, MUMeIux GopMbl Ha3BaHHBIX TeJl
Hcnonb3oBaTh TEPMHHOJIOTHIO: BEPLIMHA, pebpo, rpaHb,
OCHOBAHMe, BBICOTA, paiuyC ¥ JUaMeTp, pa3BépTKa
H3yuaTs, UCNIOJIb3YS IKCIIEPUMEHT, HabJ/II0leHHe, U3Me-
peHHe, MOJleJIMPOBaHUe, B TOM YMCJle KOMIIBIOTEPHOE, U
ONMUCHIBATh CBOMCTBA Ha3BaHHBIX TeJl, BHISBJIATb CXOJ-
CTBa U pas/IM4YMA: MeX/Jy NIUPaAMUO0H U IPU3MOH; MeX-
Ay LUJWHAPOM, KOHYCOM U IIapoM

Pacno3sHaBaTk pasBEéPTKM MNapajelienunesa, Kyo6a,
NpU3MBbI, NMUPaMH/bl, KOHYCa, LHWIHWHAPA; KOHCTPYHUPO-
BaTh JaHHble TeJjla U3 pa3BEPTOK, CO3/4aBaTb UX MOJeNU
Co3aaBaTh MOAEJIM NIPOCTPAHCTBEHHBIX duryp (u3 6yma-
T'Y, IPOBOJIOKH, IJIACTUJIMHA U Ap )

H3MepaTh Ha MoAe/IAX: JJUHBI pé6ep MHOTOTPAaHHHUKOB,
AuaMeTp Iapa

BeiBoauTh popMys1y 06bEMa NPSAMOYroJAbHOIO MapaJiie-
Nenuneja

BeryuciaaTte no ¢gopmysiaM: 06'b€M NPSIMOYTroJBHOTO Ma-
passenenunesa, Kyba; UCH0Jb30BaTh e€JUHHULbI U3Mepe-
HUSA 06'bEMA; BBIYMCIATL 06bEMBI TeJI, COCTABJIEHHBIX U3
Ky60B, NMapaJ/lje/leIuIeiOB; peliaTh 3a4a4H C peabHbl-
MU JAaHHBIMU




[4%

ewwedJodu sehoged

IIpodoiceHue

HasBanue
pasgesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepixkaHue

OCHOBHBIE BHU/AbI AeATEC/IBHOCTH 06yqa10nmxc;1

IloBTOpPEHUE,
0060611eHUE,
cUCTeMaTUu3alus
(20 4)

[ToBTOpeHUE OCHOBHBIX MOHATHH
1 MEeTO/I0B KypcoB 5 U 6 KJIacCOB,
06001eHHe U CcHCTeMaTHh3alus
3HAaHUU

BbIYUC/ISATD 3HaUYeHUs BBIDXKEHHUH, COZleprKalllUX HATY-
paJibHBIE, LieJible, MOJIOXKUTEJNbHbIE U OTpULIATEbHbIE
4yucsa, O6bIKHOBEHHbIE U JleCATUYHbIe Jpo6H, BbINOJI-
HATb Ipeo6pa3soBaHUs YHCeJ U BbIpaKeHUH

BeIGUpaTh CcOCO6G CpaBHEHUs 4YHCEJ, BBIYHCJIEHUH,
NPUMEHATb CBOMCTBA apudMeTUUYECKUX AEUCTBUUN A
paunMoHa/IM3alUM BbIYMCIEHUH

PemaTtp 3afa4M U3 pea/bHON )XKU3HU, IPUMEHATh MaTe-
MaTu4yeckve 3HaHUA [ pelleHus 3aJad M3 JpyTux
peMeTOB

PemaThb 3a/ja4yu pa3HbIMHU CIOCO6AaMHU, CPABHUBATD, BbI-
6upaTh CIOCOOBI pelleHUs 3aJja4u

OcyuiecTB/IATh CAMOKOHTPOJIb BbINIOJHSIEMbIX 1eMCTBUHN
Y CaMONIPOBEpKY pe3ysbTaTa BbIYMCIEHUH




Pa6bouasi nporpaMma y4yebHoro Kypca
«Anrebpa». 7—9 knaccol

Llenn usydyeHus ydebHoro Kypca

Anrebpa sABJseTCA OJAHHUM M3 ONOPHBIX KYPCOB OCHOBHOM LIKOJIBI:
OHa obGecneyrMBaeT U3yYeHUE JPYTUX AUCLUILIMH, KaK eCTECTBEHHO-
HAay4HOTo, TaK U T'YMaHUTapHOTO LIMKJIOB, eé OCBOEHHE HeoOGX0JUMO
JUIS IPOJIOJIPKEeHMsI 06pa30BaHUA U B IOBCEIHEBHOM )KU3HU Pa3Bu- THe
y O00y4YarmluuXxcs HAy4YHbIX MPEACTaBJEHHH O HNPOUCXOKIEHUUU
CYIIHOCTH aJirebpanvyecKkux abCTpakiUi, crnocobe OTpaXKeHUsd
MaTeMaTH4YeCKOW HayKoW SIBJIEHUW U MPOLLEeCCOB B MPUPOJEe U 00lie-
CTBE€, POJIM MAaTEMATHUY€eCKOI'0 MOJEJIMPOBAHUSA B HAYYHOM IO3HA- HUHU
U B MpaKTHKe CcHoco6cTByeT GOPMHPOBAHHUIO HAy4YHOTO MHUPO-
BO33peHUS U KAuecTB MBbILLJIEHUs], HEOOXOAUMBIX AJA afalTalUud B
COBpeMeHHOM LUpPOBOM o06liecTBe M3yyeHue anrebpbl ecTeCTBEH-
HBIM 06pa3oM obGecrneyrBaeT pa3BUTHE YMeHUs HAGJ/04aTh, CPABHU-
BaTh, HAaXOJUTb 3aKOHOMEPHOCTH, TpebyeT KPUTHUYHOCTHU MBIILIe-
HUSI, CHOCOGHOCTHY apIyMeHTHPOBAaHHO 060CHOBBIBATb CBOU JleH-CTBUS
Y BbIBOJbI, GOPMy/IMpPOBATh yTBepxAeHUss OcBoeHUe KypcaaareGpbl
obecrneyrBaeT pa3BUTHE JIOTUYECKOrO0 MbILIJIEHUsS 00yd4a- OIMXCS:
OHHM HCHOJIb3YIOT [JeAYKTUBHblE U HWHJYKTHUBHBbIE pac- CYXJIEHWUs,
06001IeHMe M KOHKpeTHU3aLulo, aGCcTpardpoBaHUe H aHa- JIOTHIO
O6y4yeHue  anrebpe  mnpepmnoJsiaraeT  3HAYUTEJbHBIN 00bEM
CaMOCTOSITE/JIbHON JesITebHOCTH OOY4YaloLUXCs, TO3TOMY CaMOCTO-
sTeJIbHOE pellleHHe 33Jlad eCTeCTBEHHBIM 00pa3oM sIBJSIETCS peasiv-
3anuel AesATeJbHOCTHOTO NPUHLMIA 00yYeHHUSs

B cTpykType mporpaMMbl y4eOGHOro Kypca «Asire6pa» OCHOBHOM
LIKOJIbI OCHOBHOE MeCTO 3aHUMAIOT COJlepKaTesIbHO-MeTO4UYeCcKUe
JUHUM: «Yuca U BBIYHCAEHHUS»; «AJire6panyecKue BbIPaXKEHUsI»;
«YpaBHeHUs1 U HepaBeHCTBa»; «DPyHkuun» Kaxzada u3 3Tux co-
Jlep>KaTeJIbHO-MeTOANYECKHUX JIMHUU pasBUBaeTCs Ha NPOTSHKEHUHU
TPEX JIeT U3y4YeHHUsI Kypca, eCTECTBEHHBIM 06pa3oM INepenJieTasich U
B3aMMOJEUCTBYA C JPYTHUMH €ro JUHUSAMHU B xoze m3ydeHus Kypca
00yYaIIUMCA NPUXOAUTCSA JIOTUUECKH PacCyKJaTh, HCIOJIb30BaTh
TEOPEeTHKO-MHOXKEeCTBEHHBIN SI3bIK B CBA3M C 3TUM Liejiecoo6pa3Ho
BKJIIOUUTh B NPOrpaMMy HEKOTOpble OCHOBBI JIOTUKH, NMPOHU3bIBA-
I0Ilie BCe OCHOBHBIE pa3/ie/lbl MaTeMaTH4YeCKOro 06pa3oBaHUS U
CHOCOGCTBYIOLIME OBJIAJIEHUIO OGY4YalOUIMMHUCS OCHOB yHHBepCasb-
HOTO MaTeMaTH4eCKOro si3bIka TakuM 06pa3oM, MOKHO yTBEpPXK- aTh,
YTO COJep’KaTeJbHOH M CTPYKTYPHOH OCOGEHHOCTBIO Kypca
«Anrebpa» sBJISIETCS €ro MHTETPUPOBAHHBIA XapaKTep
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CopepxaHue JIMHUH «Yucia ¥ BbIYHCAEHUS» CJIYKAT OCHOBOMU
JUS fajibHellero U3yyeHuss MaTeMaTHKH, CHOCOOCTBYeT Pa3BUTHIO
y 06y4aromuXcs JIOTHYeCKOro MbllJIeHUs, POPMHUPOBAHUIO YyMEHUS
M0JIb30BaThCS AJrOPUTMaMH, a TaKXKe NPHOOpPEeTEHHI0 NTpaKTHUye-
CKMX HaBBIKOB, HE0OXOJMMBbIX /1J11 IOBCeJJTHEBHOM *kM3HU PasBuTHe
MOHATHS O YHCJIE B OCHOBHOM IIIKOJIe CBSI3aHO C PaLlMOHAJbHBIMU U
WppaLMOHaJbHBIMU YHCIaMH, OpMUPOBaHHEM IpeJCTaBJIeHUN 0
JelCTBUTE/JbHOM 4YHcJe 3aBeplieHHe OCBOEHHUsS YMCJI0BOU JIMHUU
OTHEeCEeHO K CTapllleMy 3BeHy 00111ero o6pa3oBaHuA

Cofep:xaHue [JByX ajlreb6pandyeckux JUHUH — «Ajrebpandeckue
BbIpa)KEHUSA» U «YpaBHEHUS U HepaBeHCTBa» Croco6cTByeT GOpMHu-
POBaHHUIO y OOy4YaAKUUXCA MaTeMaTHUYeCKOTro amnmnapara, HeoOGXoJu-
MOro JAJs pelleHUd 3aJiad MaTeMaTHUKH, CMeXHbIX [peJMeTOB U
NpPaKTHUKO-OPUEHTUPOBAHHBIX 33Ja4 B OCHOBHOHM 1IKoJe y4eOHBIN
MaTepHuasJ TPYNIUPYEeTCs BOKPYr pPALMOHAJbHBIX BbIPpAOXKEHUH AJi-
rebpa JeMOHCTPUPYeT 3HAYeHHe MaTeMaTHKH KaK SI3bIKa [JJf IO-
CTPOEHUA MaTeMaTH4YeCKUX MojeJied, OMMCaHUsA NPOLLeccoB U sBJie-
HUH peasbHOro MuUpa B 3aszauu ob6ydeHUs ajrebpe BXOJAAT Takxke
JaJibHeHIllee pa3BUTHE AJTOPUTMUYECKOTO MBIIIJIEHUs, HEO0OXO0/H-
MOrO, B YaCTHOCTH, [JI1 OCBO€HUs Kypca MHQOPMATHUKH, U OBJaje-
HMe HaBbIKaMHU JeJyKTHUBHBIX paccyxJeHui I[IpeobpaszoBaHue CUM-
BOJIbHBIX GOpPM BHOCUT CBOM crnenudUyYecKMidl BKJAJ, B pa3BUTHE
BOOOpaXKeHHUs1, ClIOCOGHOCTEW K MaTeMaTU4YeCKOMY TBOPYECTBY

CozmepxaHve QYHKUIHMOHAJIbHO-rpadUIeCKON JIMHUM HalleJIeHO Ha
MoJiydeHe IKOJbHHKAaMH 3HAaHUW 0 QYHKUMAX KaK BaKHeEUIIen
MaTeMaTH4eCKOW MoJesH [Jsl ONMCAaHHUs U HCCeJ0BaHUs pas3HoO-
00Opa3HbIX IPOILeCCOB U IBJIEHWH B IpUpoJe U obmiecTBe M3ydyeHue
3TOro MaTepHasja CIocO6CTBYET PA3BUTHUIO ¥ OOYYAIOUIUXCS YMEHHUS
HCIO0Jb30BaTh pa3J/IMYHbIE BbIpAa3UTesJbHblE CPEJCTBA s3bIKa MaTe-
MaTUKM — CJOBeCHble, CUMBOJIMUYECKHE, IpaduiecKue, BHOCUT
BKJIaZ B popMHUpOBaHMeE NpeACTAaBJIEHUN O POJIM MaTeMAaTHKHU B pas-
BUTHUH IUBUJIN3ALUU U KYJIbTYpPbI

MECTO y4ebHOro Kypca B y4ebHOM nnaHe

CorJyiacHO y4ye6HOMY IJIaHY B 7—9 KJjlaccax U3y4daeTcs yaeOHbIN
Kypc «Anre6pa», KOTOPbIH BKJIIOYAET CJeAylollie OCHOBHbIE pas-
Aesibl cofleprkaHusA: «Yucia U BBIYHCIEHUA», «Arebpandeckue
BbIpAXKEHUsI», «YpPaBHEHUSA U HepaBeHCTBa», « DyHKIIUH»
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CopepxaHue yyebHoro kypca ( no rogam obyyeHus)
7 knacc

Yucaa u ebrMucaeHusn
PaunoHanbHble yncna
Jlpo6u 06GbIKHOBEHHbIE U JeCATUYHbIE, Tepexo/i OT OJHON GOPMbI
3anucu Apobeut k Apyrou [loHATHE pallMOHAJIBHOTO YUCJIA, 3aIHUCh,
CpaBHEHUE, yIOPsSA0UYHNBaHNE PAlUOHAJbHBIX Yucesa ApudmeTude-
CKHe JeHCTBUSA C paljMOHaJbHBIMU 4yucaaMU PelleHue 3ajady U3
peasibHOM NpPaKTUKHU Ha 4acTH, Ha Apobu
CTeneHb C HAaTypaJIbHBIM IOKa3aTeJIEM: Ollpe/eseHNe, Mpeobpaso-
BaHMeE BhIpaXKeHUN HAa OCHOBE ONpe/leJIeHHs], 3alIUCh OOJIBIINX YHCET
[IpoueHTHI, 3aIMCh NPOLLIEHTOB B BUJe po6U U APOOU B BUE NMPO-
neHTOB Tpu OCHOBHBIE 33/jla4y Ha MPOLEHTHI, pellieHue 3a7a4 13
peasbHON NPaKTUKHU
[lpyuMeHeHH e NPU3HAKOB JI€JIMMOCTH, Pa3JIOKEHHE Ha MHOXHUTe-
JIM HaTypaJIbHbIX YUCeJI
PeasibHbIE 3aBUCHMOCTH, B TOM YHCJIe IpsiMasi U o6paTHast Mpo-
MOPLUOHATBbHOCTU

AnzeOpauueckue @blpadceHus
[lepeMeHHBIe, YUCJI0BOE 3HAYEHHUE BbIpAXKeHUd C NepeMeHHOH. Jlo-
NyCTUMble 3HaUYeHUs NepeMeHHbIX [IpefcTaBjieHUe 3aBUCUMOCTHU
MeXJy BeJIUYUHAMU B BU/Jle GopMyJibl Beruucaenus no popmysiamMm
[Ipeo6pa3oBaHue GYKBEHHBIX BIPAXKEHUH, TOXK/IECTBEHHO paBHbIE
BbIpaXkeHUsl, IpaBUJia Ipeob6pa3oBaHUA CYMM U NIPOU3BeleHUH, pa-
BUJIA PACKPBITHA CKOOGOK U NPUBEJeHUs NOJ00HBIX C/1araeMbIX
CBONCTBA CTENEHU C HATYpaJbHBIM IIOKa3aTeJeM
OpHouneHbl M MHorodseHbl CTeneHb MHorodjseHa CiioXeHue,
BbIUMTAHUE, YMHOX€HHe MHOroujeHoB @PopMyJbl COKpaLEHHOTO
YMHOXXEHHUSA: KBaZpaT CyMMbl M KBajapaT pasHocth Popmysna pas-
HOCTH KBaJpaToB PasjioxkeHHMe MHOTOYJIEHOB Ha MHOXHUTEJH

YpasHenusa

YpaBHeHUeE, KOpeHb YpPaBHEHUS], TpaBuUJia Ipeo6pa3oBaHUs ypaB-
HEHMSs, PAaBHOCUJIbHOCTb YPaBHEHHUU

JluHeliHOe ypaBHeHHE C OJ4HOUN NepeMeHHOM, YUCI0 KOPHEH Jiu-
HeWHOro ypaBHEHHUs, pellleHHe JIMHeHHbIX ypaBHeHUW CocTaBJie-
HUe ypaBHEHHH M0 YCJA0BHIO 33/a4M PelieHne TEKCTOBBIX 3a/1a4 C
MOMOIbI0 YpaBHeHUH

JIlnHeliHOEe ypaBHEHUE C JByMsl IepeMeHHbIMH U ero rpaduk Cu-
CcTeMa JIBYX JIMHENHbIX ypaBHEHUH C JByMsl NNepeMeHHbIMHU Pelle-
HUEe CUCTEM YpPaBHEHHUH CIIOCOGOM MO/ CTAaHOBKU. [IpuMepsl peme-
HUSI TEKCTOBBIX 33/1a4 C OMOIIbI0 CUCTEM YPaBHEHUH
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Koopodunamut u 2pagurxu. dynxyuu

KooppguHaTta Touku Ha npsiMod YucaoBble npoMexXyTKu Paccro-
AHUe MeXJy ABYMsl TOUKaMU KOOPAUHATHOMW NPSAMOU

[IpssMoyrosibHasA cucTeMa KoopauHaT, ocu Ox u Oy. Abciucca 1
Op/iMHATa TOYKH Ha KOOPAWHATHOM miaockoctu [Ipumepsl rpaduKoB,
3a/laHHBIX PopMysaMU UTeHHe rpadpUKOB peajbHbIX 3aBUCHUMOCTEN
[MonaTtue pynkuuu 'padpuk dyHknuu CBoiicTBa GyHKUUUN JIMHEN-
Haa pyHKUUs, eé rpaduk Ipaduk dyHkuyuuy = .x. ['padpuyeckoe
pelleHre JIMHENHbIX ypaBHEHHUU U CUCTEM JIMHENWHbIX YPaBHEHUH

8 knacc

YHucaa u ebtvucaeHun

KBagpaTHbI¥ KOopeHb U3 yuciaa [loHATHe 06 UppaLlMOHAJIBHOM
yncie JlecaTUYHbIe NPUOIMKEHUA UPPALMOHAIbHBIX YKces CBOU-
cTBa apudMeTHUYEeCKUX KBaJ|paTHbIX KOpHeH U UX NpPUMeHeHHe K
Mpeo6pa3s0BaHUIO YHCJIOBBIX BbIPXKEHUUW M BbIYHCJIeHUSM [leH-
CTBUTEJIbHBIE YHUCIa

CTeneHb C 1leJIbIM IOKa3aTeJsieM U eé cBo¥cTBa CTaHAapTHas 3a-
MMUCh YMUCJIA

AnzeOpauueckue @ulpadceHus

KBagpaTHBIH Tpéxd/ieH; pasJoKeHHe KBaJ|paTHOTO TpéxdjeHa Ha
MHOXHUTETN

Anrebpauyeckass Apo6b OCHOBHOe CBOHMCTBO ajrebpanyeckoi
Apo6u CiioxkeHUe, BbIYMTAHHE, YMHOXEHHe, JeJieHue ajarebpauye-
CKUX Apo6el PanuoHasbHbIe BbIpaXK€HUsI U UX NMpeobpa3oBaHUe

Ypasnenua u nepasencmea

KBazpaTHoe ypaBHeHHe, GopMyJia KOpHEH KBaZpaTHOTO yPaBHEHHUS
Teopema Bueta Peuienue ypaBHeHUH, CBOASALIUXCA K JIMUHEWHBIM U
KBagpaTHbIM [IpocTeliiue 4po6HO-paLiMOHa/NIbHbBIE YPaBHEHUS

I'paduyeckass UHTepIpeTal s ypaBHEHUH C ABYMs IepeMeHHbIMU U
CUCTEeM JIMHENHBIX YpaBHEHUH C AByMs NepeMeHHbIMU [Ipumepnl
pellIeHNs CUCTEM HEeJIMHENHBIX YPaBHEHHUH C [IBYMs lIeEpEeMEHHBIMU

PemmreHne TeKCTOBBIX 33Ja4y ajre6pavyeckuM CcHnocob6om

YucsioBble HeEpaBeHCTBA U UX cBoMcTBa HepaBeHCTBO ¢ ofHOU
nepeMeHHON PaBHOCUJIBHOCTb HepaBeHCTB JIMHellHble HepaBeH- CTBa
c ofHOU mepeMeHHOW CHCTeMbl JUHEHHbIX HEPABEHCTB C OJ- HOH
nepeMeHHOH

Ddynrxyuu

[MousiTue pyHkMU. O61aCTh ONIpeieIeHUs] 1 MHOXECTBO 3Have-
HUH GyHKOUU. Cnoco6bl 3aaHusA GYHKIHUN

'paduk ¢yHkumu YrteHue cBOUCTB GYHKIHUU MO €€ rpadpuky
[IprMepb! rpadmKOB GYHKIHMH, OTPaXKaIIMX pealbHbIe MTPOLLECCHI
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OyHKIMY, ONUCHIBAIOIIHe MPSAMYK W 0OpaTHYI HPOMNOPIHOHAb-
Hble 3aBUCHMOCTH, WX rpaduku DPyHKOuUM Yy = x%, y = x3,y
=X, y\g x . 'paduyeckoe penieHHe ypaBHEHUH U CUCTEM YPpaBHEHUH

9 knacc

YHucaa u ebtvucaeHun
ﬂEﬁCTBMTEﬂbHHe yncna

PanoHanpHble 4uCIa, MppalMOHaJbHble 4YHCJIQ, KOHEYHble U
6ecKOHeYHble JecCsATHYHble Apo6H MHOXeCTBO AeHCTBUTENbHBIX YH-
ceJ; eHCTBHUTe/IbHbIE YMCJIa KaK GeCKOHe4YHble JleCATUYHbIe Jpo6HU
B3anMHO oiHO3HAaYHOE COOTBETCTBHE MEX/Y MHOXECTBOM JelCTBU-
TeJIbHbIX YHWCeJ U KOOPAWHATHOU NpSMOU

CpaBHeHUE [eUCTBUTEJNILHBIX 4YHceJ, apuPMeTHUYeCKHe [elCcTBUSA
C JleiCTBUTEJIbHBIMHU 4YMUCJIaMU
n3MepeHns, NpUBAMKEHNS], OLEHKM

PasMepbl 06beKTOB OKpy:Kalolllero MUpa, AJUTeJbHOCTh Ipoliec-
COB B OKpY»KalollleM MHupe

[IpubanKEHHOE 3HAYeHHEe BeJHUYHUHBI, TOUHOCTb NPUOGJIMKEHUA
OxkpyryieHue yrces [IpUKH/Ka U OlleHKa pe3y/IbTaTOB BbIYHUCJIEHUH

Ypasnenua u nepasencmsea
YPaBHEHUSI C OIHOW NEPEMEHHOM

JluneliHoe ypaBHeHHe PelleHve ypaBHeHHUH, CBOAAILIMUXCA K JIU-
HeNUHbIM

KBaspaTHoe ypaBHeHUe PelileHHe ypaBHeHUMH, CBOJAIIUXCA K
KBaJlpaTHbIM BuKBajpaTHoe ypaBHeHMWe [IpuMepbl pelleHUs ypaB-
HEeHUH TpeTbel U Y4eTBEPTOU CTeNleHeN pa3/ioKeHUeM Ha MHOXKHUTEHN

PemieHue Jpo6HO-pallMOHa/NbHBIX YypaBHeHUU Pemenue

TEKCTOBBIX 33/a4 aJre6pandecKuM MeTO0M
CUCTEMbI YPaBHEHWI

YpaBHeHHe Cc ABYMsI IepeMeHHBbIMU U ero rpaduk Pemenue cu-
CTeM /|ByX JIMHEHHbIX YPaBHEHUH C | ByMs IepeMeHHbIMU PenleHue
CUCTEeM JByX YPaBHEHUH, OJJHO U3 KOTOPBIX JUHENHOE, a Apyroe —
BTOpOU cTeneHu ['paduyeckass HHTepHpeTaLusa CUCTEMbI ypaBHe-
HUH C IByMs IepeMeHHbIMHU

PelleHue TeKCTOBBIX 3aJla4 a/ire6bpandyecKkUM CIOCO6OM

HEpaBEHCTBaA

YucsoBbie HepaBE€HCTBA U UX CBOMCTBa
PemeHnue JIMHEUHBIX HepaBEeHCTB C OAHOﬁ HepeMeHHOfI Pemenune
CUCTEM JIMHEHWHBIX HepaBEeHCTB C OAHOI‘;I nepeMeHHoﬁ KBaApaTHbIe
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HepaBeHcTBa ['paduueckast HHTeprnpeTays HEPABEHCTB U CUCTEM
HepaBeHCTB C ABYMs IepeMeHHbIMU

dDyHrxyuu
KBagpatuuHas ¢yHkud, eé rpaduk u ceoiictBa [lapa6osia, Ko-
OpJAMHATBI BEPIIMHBI Napa6oJibl, 0Cb CHMMETPHUH NapaGoJibl
I'paduxkn ¢ynkumi: y =kx, y=kx +b, y= » Y = x3,
x
y = \E, Y = :X: ¥ UX CBOMCTBa

Yucaoevle nocaedosameavHocmu

Onpe.qeneHme U Cnocobsl 3aflaHnUsa YUCNOBbIX I'IOCﬂEﬂOBaTEJ'IbHOCTel‘/JI

[ToHsATHE YHC/IIOBOM IOCJEA0BATE/JbHOCTH 3a/laHUe I0CJe/l0Ba-
TeJIbHOCTU PeKyppeHTHOH dopMyJsioit U dopMyJsiol n-ro 4ieHa
apudmMeTHyeckas 1 reoMeTpuyeckas nporpeccum

ApudmMeTHyeckass U reoMeTpuyeckass nporpeccud PopmyJibl
n-ro 4wieHa apudMeTHUUECKON U reoOMeTpUUYeCcKOl Nporpeccui, cyM-
Mbl IEPBBIX N YJIEHOB

H3o06pakeHre 4eHOB apuPpMeTUIECKON UM reoMeTpPUYECKOW NIpo-
rpeccuii TOYKaMHd Ha KOOPJAUHATHOW MJIOCKOCTH JIMHEMHBIH U 3KC-
MOHeHLMaJbHbIH pocT C0KHbIe MPOLEHTHI

MnaHupyeMble NpeaMeTHble pe3ynbTaTbl OCBOEHUSI MPUMEPHOM
pabouyein nporpammbl Kypca ( No rogam oby4yeHus)

OcBoeHHe y4ebHOTO Kypca «Airebpa» Ha ypOBHE OCHOBHOIO 06-
1ero o6pa3oBaHUs JOJIKHO 06eCledruBaTh JAOCTHKEHHE CJEeAYIOINX
npeAMEeTHbIX 06pa30BaTeJbHbIX Pe3yJibTaTOB:

7 knacc

Yucaa u ebvucaeHusn

BbInosIHATE, coyeTasi YCTHbIE U NUCbMEHHble NPUEMBI, apudme-
TUYeCKHe [ eHCTBUS C pallMOHAJbHBIMU YHCJIaMHU

HaxoauTh 3HauyeHUs] YHUCJIOBBIX BbIpa)KeHWH; NPHUMEHSATb Pa3HO-
0o6pa3Hble CHOCOOGbl U MPUEMBI BBIYMUCJIEHUS 3HAUYEHUH JPOOHBIX
BBIpQXKEHHUH, COZlepKalUX OOBIKHOBEHHbIE U JEeCATHYHbIE APOOU

[TepexoauTb OT oHOU POPMBI 3aNUCH YUCe K Apyroi (mpeobpaso-
BBIBaTh JECATHUYHYIO ApO6b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B IECATUYHYIO, B YACTHOCTHU B 6ECKOHEYHYIO AeCATUYHYIO JIpo6b)
CpaBHUBATh U YNOPSAOYMBATH pPalMOHAJIbHbIE YHC/A

OKpyr/asaTh 4ucaa

BBINOJIHATE MPUKUAKY U OLLEHKY pe3yJibTaTa BBIYHUCJIEHUH, OLleH-
Ky 3Ha4YeHHH YHCIOBBIX BbIPAXKEHHUH
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BBINOMHATE AEWCTBUA CO CTENEeHAMH C HaTypaJbHBIMHU IOKasaTe-
JIIMH

[I[pyMeHATh NPU3HAKHU [eJMMOCTH, pa3Jjo)KeHHe Ha MHOXUTeJIU
HaTypaJbHbIX YUCEJ

PemlaTh NpakTHKO-OpUEHTHUPOBAaHHbIe 3aJladyM, CBsA3aHHbIe C OTHO-
IIeHVWeM BeJIMYUH, IPONOPLUOHAIbHOCTBIO BEJIUUUH, IPOLleHTaMHU;
MHTEepIpPeTHPOBaTh pe3y/bTaThl pelleHUs 3a/a4 C y4ETOM OrpaHu-
YeHUH, CBA3AHHBIX CO CBOMCTBAaMM pacCMaTpHUBaeMbIX OO'BEKTOB

AnzeOpauueckue aulpajxxceHusn
Hcnosnb30BaTh anre6pavyeckyo TEPMHUHOJIOTHI0O M CHUMBOJIMKY,
IPHUMEHATb eé B Ipoliecce 0CBOEHUA y4eGHOro MaTepuasa
HaxonuTh 3HayeHUs GYKBEHHBIX BBIpAKEHWH NpPHU 33JaHHBIX 3Ha-
YeHUsX NepeMeHHbIX
BbINONHATE Npeo6pa3oBaHUsl LeJOTO BbIPAXKEHUS B MHOTOYJIEH
npUBeJieHUEeM MOJOOHBIX C/laraeMblX, pacKpbITHEM CKOGOK
BBINOJIHATE YMHOXKEeHNE OJHOYJIeHa Ha MHOTOYJIEH M MHOTOYJIeHa Ha
MHOTO4YJIEH, TPUMEHATh POpPMyJibl KBaJipaTa CyMMbl U KBaJipa- Ta
pasHoCTH
OcylecTBAATb pas3joKeHHe MHOTOYJIEHOB Ha MHOXHUTEJH C IO-
MOIIIbIO0 BBIHECEHH S 32 CKOOKH 00I1ero MHOXKHUTEJIS, TPYIIUPOBKHU
cJlaraeMblX, IpUMeHeHHA GOpPMyJl COKPALLEHHOTO YMHOXKEHMUS
[IpuMeHATH Npeo6Gpa3soBaHUs MHOTOYJEHOB JJ peLleHus pas-
JIMYHBIX 33/1a4 U3 MAaTeMaTHUKH, CMEKHbBIX IPEMETOB, U3 peasib-HOU
MPaKTUKHU
Hcrosib30BaTh CBOMCTBA cTelleHeH ¢ HaTypaJ/lbHbIMU NIOKa3aTeJisi- MU
JAJis1 Tpeo6pa30oBaHUsI BbIpaKeHUH

Ypaenenua u nepasencmsea

PewaTh JMHeHHble ypaBHEHUS C OJHOH IepeMeHHOH, NMpUMeHss
npaBuJia epexo/ia OT UCXOJHOTO YPaBHEHHUS K PABHOCHJIBHOMY eMy
[IpoBepsATH, ABJASETCA JIM YUCJI0 KOPHEM ypaBHEHHUs

[[puMeHATH rpaduyeckre MeTOAbl IMPU pelleHUH JHHEWHBIX
YPpaBHEHUH U UX CUCTEM

[log6upaTh HpUMepbl Nap 4YHCeJ, SBIAKIIUXCA peLIeHUeM JIH-
HeHHOro ypaBHEHHs C ABYyMs NepeMeHHbIMU

CTpouThb B KOOPAUHATHON IJOCKOCTH I'padHUK JUHEHHOTO YpaB-
HEHUSl C ABYMsl IepeMeHHbIMH; MOJIb3yACh rpaduKoOM, MPUBO-
JUTb NpUMephl pellleHUs] ypaBHEHUSA

PemaTp cucTeMbl ABYX JUHEWUHBIX YpaBHEHHUH C BYMsI IepeMeH-
HBIMH, B TOM 4HcJje rpadpUdecKu

CoCTaBJIATh M pellaTh JUHEHHOe ypaBHEeHHE WUJIU CUCTEMY JIMHEU-
HbIX YpaBHEHHUH MO YCJIOBUIO 33a4d, HHTEPIPETHPOBATb B COOT-
BETCTBUH C KOHTEKCTOM 33/]layH MOJYYEeHHBIA pe3y/abTaT
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Koopodunamut u 2pagurxu. dynxyuu

H306paxkaTh Ha KOOPJUHATHON NPSIMON TOYKH, COOTBETCTBYIO- IIHE
3a/laHHbIM KOOP/AMHATAM, JIYYH, OTPEe3KH, UHTEPBAJIbl; 3a- MUCbIBATh
YUCJOBble IPOMEXYTKHU Ha ajJrebpandyeckoM s3bIKe

OTMeuyaTb B KOOPAWUHATHOMU MJIOCKOCTHU TOYKHU MO 3aJaHHBIM KO-
opAiuHaTaM; CTPOUTH rpaPuku JUHeHHbIXx GYHKUUU CTpOUTH
rpaduK PyHKLUHUHU Y = X+

OnuchiBaTh € NOMOIIbI0 GQYHKIUN U3BECTHbIE 3aBUCUMOCTH MeEX-
[y BeJIMYMHAMU: CKOPOCTb, BpeMs, PacCTOsIHUE; Il€Ha, KoJinde-
CTBO, CTOMMOCTb; IPOU3BOJUTEJbHOCTD, BpeMsl, 06’ béM pabOThI
HaxoguTh 3HaueHHe QYHKIHUU MO 3HAYEHHUIO €€ apTyMeHTa
[loHuMaTh rpaduyecKuil crnoco6 mHpejCcTaBJAE€HUS WU aHAJIU3a HH-
dopmManyu; H3BJeKaTb U UHTEpPHpPeTHPOBaTb HHPOpPMALUI0 U3
rpadMKOB peasibHbIX NMPOLECCOB U 3aBUCUMOCTEN

8 knacc

Yucaa u ebtvucaeHun
Hcnosb3oBaTh Haya/ibHble MpeJCTAaBJEHUs O MHOXeCTBe [eMl-
CTBUTEJIbHBIX UM CeJl /1 CPAaBHEHHUS, OKPYTJIEHHUS U BbIYMCJIe- HUH;
H“306paxkaTh AeUCTBUTEJIbHbIE YUCJIA TOUKAMH HAa KOOPJHU- HATHOH
npsAMOH
[IpyMeHATL NOHATHE apUPMeTHYeCKOro KBaJpaTHOrO KOpHS; Ha-
XOAWTb KBaJpaTHble KOPHH, MHCHOJIb3ysd IPU He0O6XO0JAUMOCTH
KaJIbKYJISITODP; BBIMOJHATL [Peo0pa30BaHUs BbIPAXKEHUH, CoJep-
’KalllMX KBaJipaTHble KOPHMU, MCIOJIb3ysl CBOMCTBA KOpPHEH
Hcnosb3oBaTh 3anmucu GOJIBIINX M MaJbIX YHCEJ C MOMOLIbIO Je-
CATUYHBIX Jpo6ed U cTeneHel yucaa 10

AnzeOpauueckue ablpadceHus

[IpuMeHATh NOHSTHE CTENEHU C LieJIbIM INOKa3aTeJseM, BbINOJI- HATh
Npeo6pa3oBaHUsl BBIPKEHHUH, COJZieprKalUX CTENEeHH C Ie- JIbIM
noKasarTeJsieM

BBINOJMHATD TOX/JECTBEHHble Npeo6pa3oBaHUSA PalMOHAJbHBIX
BbIp)KEHUH Ha OCHOBE NpaBUJI JEWCTBHUH HaJ MHOrOYJEeHaMU U
anre6pavyecKUMU Apo6SIMU

PackyiafgpiBaTh KBaZpaTHBIM TPEX4seH Ha MHOXHTENU
[IpuMeHATH NMpeo6pa3oBaHUs BbIPAXKEHUH [JIsT pelleHUs] pasJiny-
HBbIX 33Ja4 U3 MaTeMaTHKH, CMEXHBbIX NPEeJMETOB, U3 peaJbHOH
NPaKTUKH

Ypaenenus u nepasencmea

Peumratb J'[I/IHeI‘/’IHbIe, KBaJpaTHble YpAaBHEHHUA W PpPalJUOHAJIbHbIE
YpaBHeEHMHA, CBoAAIIMEeCA K HUM, CHCTEMbI IBYyX ypaBHeHI/Iﬁ C By- MA
nepeMeHHbIMHU
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[IpoBoAMTE mHpocTeHIIMe HCCAe[A0BaHUsS YpaBHEHUHM M CHUCTEM
ypaBHEHUH, B TOM 4YHCJe C IpUMeHeHHeM rpadpuyecKux Nnpej-
cTaBJIeHUH (yCTaHaBJIMBATh, UMEET JIU YpaBHEHUE HJIM CHCTEMA
YpaBHEHUH pelleHus], eCJIM UMEET, TO CKOJIBKO, U TP )

[lepexoauTh OT cJa0BeCHOU GOpPMYJMPOBKHU 33Ja4yu K eé anrebpa-
MYeCKOH MoJield C TOMOINbI0 COCTaBJEHHUS ypaBHEHHUS WJIH CH-
CTeMbl YPaBHEHUH, UHTEPIPETUPOBATh B COOTBETCTBUHU C KOHTEK-
CTOM 33/la4M IOJIyYeHHBIH pe3yJbTaT

[[pUMeHATh CBOKMCTBA YHCJOBBIX HEPABEHCTB JJii CPaBHEHMHS,
OLleHKH; pellaTh JUHEeHHble HEPaBEHCTBA C 0JHOM IepeMeHHO U U ux
CUCTeMBl; JaBaTb TrpadUyecKyl HW/JIICTPaALMI0 MHOXeCTBa
pelleHu HepaBeHCTBA, CUCTEMbl HEPABEHCTB
DPynrkyuu

[ToHMMaTh W UCNOJIB30BaTh (PYHKUUOHAJIBHBIE MOHATHUS M fA3BIK
(TepMHUHBI, CHMBOJIMYeCKHMe 0603HA4YEHUs); ONpeJlesIATh 3HaYeHHe
GYHKIMM 10 3HAYEHUI0 apryMeHTa; OoIpefiesisiTb CBOWCTBA PyHK-
MU 10 eé rpadUuKy
CTpouTb rpaduKy 3jeMeHTapHbIX GYHKUMHA BUAA Y = ;' Yy =x2

Yy =x3,y = /X, Yy = X; ONUCBIBATb CBOMCTBAa YUCJI0BON PyHK-
UM 10 eé€ rpaduky

9 knacc

YJucaa u evtrvucaeHus
CpaBHI/IBaTb N ynopaao4rMBaThb pallUOHAJIbHbIE€ U UPpPAalJMOHAJIb- HbI€
qucJjia
BeinosHATH apI/ICl)METI/I‘{ECKI/Ie I,ELEIL/'ICTBI/IH C palMOHAJIbHBIMH YHC-
JlaMH, co4eTasd YCTHbI€e U IMCbMEHHbIE HpI/IéMbI, BBIINIOJIHATB BbI-
YUCJIEHUA C UPpPAMOHAJIbBHBIMH YU C/IaMHU
HaXOAI/ITb 3HayeHHs CcTeneHeh C HeJIbIMHU ITOKa3aTeJIAMHU U KOp-
Heﬁ; BbIYHUCJ/IATDb 3HAYE€HHUA YU CJIOBbBIX Bpra)KeHHﬁ
OprI‘f[HTb IL[(EI‘/'ICTBI/ITeJ'[bHI)Ie YHCJia, BBINIOJHATH NPUKUAKY pe-
3yJbTaTa BbI‘[I/ICJ'IEHI/II‘/JI, OL[€HKY YHCJIOBBIX Bpra)KeHI/Iﬁ

Ypaeueuu.ﬂ u HepaseHcmsea
PemaTh JiMHeHHbIE U KBaJApaTHbIe YpAaBHEHHdA, YPaBHEHUA, CBOAA-
muecsd K HUM, HpOCTeﬁLLIPIe Llp06H0-paLlI/IOHaJIbeIe YpaBHeHUA
Pemrats cucteMbl ABYX JIMHEUHBIX ypaBHeHI/If/’I C AByMA NepeMeH-
HBIMHU U CHCTEMbl ABYX ypaBHEHHﬁ, B KOTOPbIX OAHO ypaBHE€HHE
He SIBJISIETCH JINHEHHBIM
PelraTh TeKCTOBbIE 3aJa4u anre6paw{eCKMM Croco60M C NIoMo- IbIO
COCTaBJIEHHUA YypaBHEHHA HWJIKX CHUCTEeMbl ABYX ypaBHeHHﬁ C AByMA
nepeMeHHbIMHA
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[lpoBOAUTE NHpoOCTeHIINe HCCAeJJOBAaHUA ypaBHEHHUH U CHUCTEM
ypaBHEHUH, B TOM 4YHCJe C IpUMeHeHHeM rpadpuyecKux Nnpej-
cTaBJieHUH (ycTaHaBJIMBaTh, UMeET JIU YPaBHEHUE UJIH CHUCTeMa
ypaBHEHUH pellleHUs], eCJIU UMeEeT, TO CKOJbKO, U TP )

PemaTh JiMHeliHble HepaBeHCTBA, KBaJpaTHble HEPABEHCTBA; H30-
O6pakaTh pellleHVe HepaBeHCTB Ha YMCJI0BOW PSAMOM, 3alMChl- BaThb
pellleHHe C MOMOLIbI0 CHMBOJIOB

PemaTe cucTeMbl JIMHEHHBIX HePaBeHCTB, CUCTEeMbl HEPABEHCTB,
BKJ/IIOYAIOL[Me KBaJ[paTHOEe HePaBeHCTBO; M300pakaTb pellleHue
CHUCTeMbl HepaBeHCTB Ha YMCJ0BOM NPSIMOM, 3alIUChIBATh pellie- HUe
C TTOMOILIbI0O CUMBOJIOB

Hcnonb30BaTh HepaBeHCTBA NMPH pellleHHWH PasJIM4YHbIX 3aJad

dDyHrxyuu
Pacno3zHaBaTh QYHKIUU U3Y4YEeHHBIX BUAOB [loKas3bIBaTh cxeMa-
THYEeCKU PaCHoJIOKEeHHEe Ha KOOPAWUHATHOH IJIOCKOCTH I'padHKOB

¢YHKuHﬁBHﬂa:y:kx,y:kx+b’y=_x,y=aX2+bX+C,

y=Xx3,y = XJ; = [ X @ B 3aBUCUMOCTHU OT 3Ha4YeHUH Ko3pPumu-
€HTOB; ONMCHIBATh CBONWCTBA QYHKIHUH

CtpouTh M H300pakaTb CXeMaTHYeCKH TrpadUKH KBaJpaTUYHBIX
$yHKLMH, onUChIBAaTh CBOMCTBA KBaAPATUYHBIX QYHKIUH 10 UX
rpadpukam

PacnosHaBaTh KBaZpaTH4HYK OJGYHKIOUI0 1o ¢$opMyJsie, MPUBO-
AUTH NPUMEpPBI KBaJpaTUYHbIX QYHKIMH U3 peasibHOH >KU3HH,
$u3uKH, reoMeTpUH

Apudmemuueckan u ceomempuueckan npozpeccuu
PacnosHaBaTh apudMeTHUYECKyl0 U TeoMeTpPUYEeCKyl0 NpOTrpeccuu
IpHU pasHbIX CNOCO6ax 3aJaHUsA

BbINOJIHATD BBIYUCAEHHUS C HCIOJAb30BaHHEM GOPMYJ N-ro 4jieHa
apudMeTHUUYECKON U reOMeTPHUUECKOM MPOrpeccuii, CyMMbl Nep- BbIX
N 4JeHOB

N3o06paxkaTk 4JieHBbl MOC/JeJ0BaTeJbHOCTH TOYKAaMM Ha KOOpJAHU-
HaTHOM MJIOCKOCTH

PemaTh 3aa4y, cBsi3aHHbIE C YUCJIOBBIMU N1OCJeJ0BATEJBHOCTS- MU,
B TOM 4HCJe 33Zladd U3 peasbHOW XU3HU (C HCIOJIb30BaHUEM
KaJIbKyJIATOPa, UPPOBBIX TEXHOJIOTHH)

52 Pabouas nporpamma
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TemaTuyeckoe niaHMpoBaHue ydebHoro kypca ( Mo rogaMm o6ydeHus)

7 knacc (He MeHee 102 v)

HasBaHue
pasgesia (TeMbl)
(4ucao yacoB)

OcHOBHOE coaepixKaHue

OCHOBHBIE BHU/AbI AeATEC/IBHOCTH 06yqa10nmxc;1

Yucaa v BbIYHC-
JIEeHUSI.
PannoHasibHbIE
yucaa

(25 4)

[loHsAITHe palMOHAJBHOrO YHCIA
ApudmMeTnueckrve JOeUCTBUA C
panyoHaJbHBIMU YHUCJIaMU
CpaBHeHHe, ynopsAJo4YHBaHUE
paLMoHa/bHBIX YHCeJs

CTeneHb C HaTypaJ/IbHbIM IOKa-
3aTeJsieM

PenieHue OCHOBHBIX 3aJay Ha
Apo6H, NpPOLEHTHl HU3 peasbHOU
NpaKTUKH

[lpusHakyu [JeJMMOCTH, pasJio-
)KEHHWsI Ha MHOXUTeJIM HaTy-
paJIbHBIX YHCes

PeanbHbie 3aBucumoctu Ilps-
Mass M o6paTHasg MNpPONOpLHO-
HaJIbHOCTH

CucTeMaTHU3UpPOBaTh U 060ramaTh 3HAHUA 06 OOBIKHO-
BEHHBIX U JECATUYHBIX APO6IX

CpaBHMBAaThb U ynopsiA04MBaTh APOG6H, NpeoGpa3oBbIBas
MpU HEOOXOJUMOCTH AeCATUYHbIE APOOU B OOBIKHOBEH-
Hble, OObIKHOBEHHbIE B JeCITUYHbIE, B YACTHOCTHU B Gec-
KOHEUYHYIO JIeCTUYHYIO APOOb

IIpyMeHATH pa3HOOGpa3HbIe CNOCOGbI U MPHEMBI BbI-
4yyUcJAeHUs] 3Ha4YeHHI JPOGHBIX BbIPpaKeHMH, cojiepKa-
IIUX O6BIKHOBEHHBIE U IeCSTUYHbIE IPOOU: 3aMeHSThb IPU
HEeO0O6XOAMMOCTH JAeCATHYHYI ApoO6b OObIKHOBEHHOW U
OOBIKHOBEHHYI [J1€CATUYHOW, MPUBOAUTHL BbIPAXKEHHE K
dopMe, HaubGosiee ymOOHOU [Jii BBIYMCJIEHHUH, NpPeos-
pa3oBbIBaTh APOOGHBbIE BBIPAXKEHHS Ha YMHOXKEHHE U [ie-
JIeHWe JeCITUYHBIX Ap0o6el K JeHCTBUAM C L[eJbIMU YHC-
JlaMHu

IpUBOAUTD YUC/IOBbIe U GYKBEHHble NMPUMEPbI CTENEeHH
C HaTypaJIbHbIM I[OKa3aTesieM, OObSCHsAS 3Ha4YeHHs OcC-
HOBaHMsI CTEIIeHH W MOKa3aTeJssl CTelleHH, HaXOUThb 3Ha-
YyeHUs1 CTeneHed BUjAa a" (a — JwobGoe palyoHaIbHOe
YUCJI0, N — HaTypaJibHOE YHCJIO)

INoHMMATh CMBICJ 3alMCH GOJIBIINUX YUCEJ C TTOMOIIbIO
[ecITUYHBIX Apo6el U cTeneHel yniciaa 10, npuMeHATh
WX B peasIbHbIX CUTYyalHsAX




S

ewwedlodu senogeq

IIpodoiceHue

HasBaHue
pasgesia (TeMbl)
(4ucao yacoB)

OcHOBHOE coaepixkaHue

OCHOBHBIE BHU/AbI AeATEC/IBHOCTH 06yqa10nmxc;1

IIpUMeHATh IPU3HAKU JEJUMOCTH, DA3JIOKEHHUS Ha
MHOX>XHUTEJIM HaTypaJIbHbIX YHCeJl

PemaTh 3aJjayM Ha 4acTH, NPOLEHTHI, NMPONOPLMH, Ha
HaxXOX/JieHHe Apo6u (MpoleHTa) OT BEJUYUHbI U BEJIUYHU-
HBI 110 €€ Apo6Y (IPOLeHTY), APo6U (IpoLeHTa), KOTO-Pphli
cocTaBJsieT OJHA BeJHUYMHA OT Jpyrod IIpuBOAMTH,
pa3éuparth, OLeHUBATh pa3/IMYHble peLIeHMs, 3aNHUCH
pelIeHui TEeKCTOBBIX 33124

Pacno3HaBaTh U OGBACHATB, ONUPASICb Ha OINpejese-
HUsl, IPSIMO NPOINOPLMOHA/JbHbIE U 0OPATHO NPONOPIU-
OHaJIbHble 3aBUCUMOCTH MeXJy BeJMYHMHAMH; NPHUBO-
JAUTb NPUMeEPbI 3TUX 3aBUCUMOCTEN U3 PeaJbHOI0 MUPA,
U3 JPYrUX y4eOHBIX IPeJMETOB

PemaTh NpaKTHKO-OPHMEHTHPOBAaHHbIE 33/la4H Ha Apo6H,
NPOLIEHTHI, NPSAMYI0 U OOpPATHYI NPONOPLUOHAIBHOCTH,
NpOMOPLHH

Anre6panuyeckue
BbIpaXKeHUs
(27 4)

BykBeHHble BblpakeHus llepe-
MeHHble JlomycTUMBble 3Haue-
HUS nepeMeHHbIX PopMyJIbl
[Ipeo6pazoBaHue OYKBEHHBIX
BbIPpaKEHUH, paCKpPbITHUE CKOGOK
U IpuBeJileHHe NOJ06HbIX cj1ara-
eMBbIX

CBoO¥iCTBa CTeNleHH C HaTypaJib-
HBIM IIOKa3aTeJseM

OBJlageTh a/ire6pauyeckoil TepMUHOJIOTHENR U CHMBOJIU-
KOH, IPUMEHATDh eé B NpPOIiecce OCBOEHUsI yyeGHOro Ma-
Tepuaia

HaxoauThb 3HaueHUs1 GYKBEHHBIX BbIpaXKeHUH NMpHU 3a-
JAHHBIX 3HAY€HUsX OYKB; BBINOJHATb BBIYUCJIEHUS 1O
dopmynam

BpINOJIHATE 1Npeo6pa30oBaHUsA LeJIOr0 BbIPAKEHUA B
MHOIO4YJIEeH INpPHUBeJEHHEM TIOJOOHBIX C/laraeMblx, pac-
KpBITHEM CKOOOK
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MHuorounens! CjiokeHHe, BbIYHU-
TaHUe, YMHOXXeHHe MHOorouJe-
HOB PopMyJibl COKpalIEHHOTO
yMHOXeHHUs PassoxeHue MHO-
ro4JIEHOB Ha MHOXXHUTeJN

BbINOJIHATP YMHOXEHHME OJHO4YJeHa Ha MHOTO4YJIeH U
MHOrO4YJleHa Ha MHOTO4YJeH, HPpUMeHATb GopMyJibl KBa-
ApaTa CyMMBbI U KBaJijpaTa pa3sHOCTHU

OCylecTBJ/IATh Pa3JjoKEHHE MHOTOYJIEHOB Ha MHOXHUTe-
JIM TMyTEM BBbIHECEHUs 3a CKOOKHM OGLIero MHOXHTEJIs,
npuMeHeHUs: GOPMyJibl PAa3HOCTH KBaZpaToB, GopMyJ
COKpALLEHHOI0 YMHOXEHUA

I[IpuMeHATh Npeo6Gpa3oBaHWE MHOTOYWIEHOB [Jisl pelle-
HUS Pas/IMYHbIX 334a4 U3 MaTeMaTUKH, CMEXHbBIX Npej-
MEeTOB, U3 peaJbHON NMpPaKTUKU

3HAKOMUTbCA C UCTOPUEH PA3BUTHA MAaTeMaTHUKU

YpaBHeHus
YU HepaBeHCTBa
(20 y4)

YpaBHeHMe, npaBuJa npeobpa-
30BaHUA YpaBHeHHs, paBHO-
CUJIBHOCTb YpaBHEHUH
JInHeliHOe ypaBHEHUE C OJHOU
rnepeMeHHOMH, pelleHUe JUHeH-
HbIX ypaBHeHUH Pemenue 3agau
C IOMOUbI0 ypaBHEHU N
JInHeliHOe ypaBHEHUE C JBYMSA
nepeMeHHBbIMU U ero rpadpuk
CucteMa ABYX JIMHEWHBIX ypaB-
HEHUH C ByMsI IepeMeHHBIMU
PemreHue cucteM ypaBHeHHH
Croco60M IOACTAaHOBKH M CIOCO-
6GOM CJIOKEeHUs

PemaTh ivHellHOe ypaBHEHUE C OZJHON TepeMeHHOH,
NpHUMeHsAs NpaBuWJa Nepexoja OT UCXOJHOTO ypaBHEHUs
K paBHOCHUJIbHOMY eMy 6oJiee mpocTtoro Buja [IpoBepAaTs,
SIBJISIETCS JIN KOHKPETHOE YUCJI0 KOPHEM YpaBHEHHUS
Moa6upaTe NpYMepkI Nap YHCeJ, ABJSLNXCA pelle-
HHEM JINHEHHOT 0 ypaBHEHMUs C ByMs llepeMeHHbIMU
CTpouTh B KOOPAUHATHOHN IJIOCKOCTH Ipaduk JIMHEHHO-
ro ypaBHEHMUSI C ABYMs [lepeMeHHBIMY; N0Jb3YsICh Irpa-
drKOM, IPUBOAUTEL PUMePBI pellleHUs] ypaBHEHUS
HaxoauTh pelieHHe CUCTeMbl JBYX JIMHEHHBIX ypaBHe-
HUH C ByMs NTepeMeHHbIMHU

CocTaBJIsSITh M pellaTh YpaBHEHHE WJIM CUCTEMY YpaBHe-
HUH 110 YCIOBUIO 33/ia4M, HHTEPIPETUPOBATb B COOTBET-
CTBUM C KOHTEKCTOM 33JayM MoJIydYeHHbIH pe3y/sbTaT

Koopaunatsl
U rpapUuKu.
DOyHKIUU
(24 4)

KoopauHaTa TOYKHM Ha NMPAMOU
YucsoBble mnpoMexyTku Pac-
CTOSIHVE MEeXAY ABYMs TOUYKaMH
KOOPAWHATHON NpPsSAMOU

HN306pakaTh Ha KOOPAWHATHOM MNPSAMOH TOYKH, COOT-
BeTCTBYWOIME 33/laHHbIM KOODAWHATaM, Jy4H, OTpe3- KH,
HMHTepBaJIbl; 3alIMCbIBATh UX Ha aJre6panyeckoM s3bIKe
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ewwedlodu Behogeqd

IIpodoiceHue

HasBaHue
pasgesia (TeMbl)
(4ucao yacoB)

OcHOBHOE coaepixkaHue

OCHOBHBIE BHU/AbI AeATEC/IBHOCTH 06yqa10nmxc;1

[IpsamoyroJsibHasA cucrteMa KoOop-
JWHAT Ha IJIOCKOCTHU. [IpuMepsnl
rpadukoB, 3aZjlaHHbIX $opMyJIa-
Mu. YTeHue rpaduKOB peasb-
HBIX 3aBUCUMOCTEM.

[lonatTue ¢yHkyuu. I'paduk
dyHkyuu. CBoiicTBa GYyHKIUM.
Jlunetnasa o¢ynknusa. Iloctpoe-
HUe rpaduka JUHEeHHONW PyHK-
uud. 'paduk Pynkuuu y = .x.

OTMeyaTh B KOOPJAMHATHOM MJIOCKOCTH TOYKHU I10 33/1aH-
HbIM KOOpJMHATaM; CTPOUTb IpadUKH HECJOXHBIX 3a-
BUCHMOCTeH, 3aJlaHHBIX popMyJsiaMH, B TOM 4YHUCJIE C IO-
MOILbI HUPPOBBIX JIA6G0PATOPHUIA.

IIpuMeHATH, U3y4yaTh NpeuMyllecTBa, HHTEPNpPEeTHUPO-
BaTh rpaduyeckud crnoco6 mnpejcTaBJeHUs WU aHalIu3a
pa3Hoo6pa3HOM KU3HEHHOH MHPOPMaLUH.

OcBauBaTh NMOHATHE QYHKIMH, OBJaAeBaTbh QYHKIHO-
HaJIbHON TepMHHOJIOTHEMN.

PacnosHaBaTh JiMHelHy0 oyHKnuio y = kx + b, onu-
CbIBaTh €€ CBOICTBAa B 3aBUCUMOCTU OT 3HAYeHUU K03 -
dunuentos k u b.

Crpouts rpaduku JHHeHHOU yHKIUY,
Yy = X.

Hcnonb3oBaTh 1MpoBbIe pecypchbl il NOCTPOEHUS
rpadrkoB GYyHKIIUH U U3yUYEHHU UX CBOUCTB.
[IpUBOAUTH NpPUMEpPHI JIMHEHHBIX 3aBUCUMOCTEH B pe-
aJIbHBIX NpoOLEeccaxX U sIBJEHUSX

yHKIMU

IloBTOpEeHUe
M 060061IeHue
(6 4)

[ToBTOpeHHe OCHOBHBIX NMOHATHH
U MeTOJ|0B Kypca 7 KJacca, 0606-
leHue 3HaHUH

BbIGHUpaTh, IPUMEHATH OLleHUBATh CIOCOGbI CPaBHEHHU S
YyuceJ, BbIYUCJIEHUH, Npeo6pa3oBaHUN BbIpaXKEHUH, pe-
LIeHUsI YpaBHEHUH.
Ocy1ecTB/IATh CAMOKOHTPOJIb BbINOJIHAEMbIX JeUCTBUH
M CaMOIIPOBEPKY pe3yJsbTaTa BbIYUCIEHUH, Npeobpaso-
BaHUH, OCTPOEHUM.
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PemiaTh 3aja4M 13 peajbHOH KMU3HYU, IPUMEHATh MaTe-
MaTHYECKHe 3HAHMA JJis pelleHus 3ajad U3 APYrux
npeaMeTOB.

PemaTh TEKCTOBbIE 3aJa4d, CPAaBHMBAaTh, BHIGUPATH
CIIOCOGBI pelleHust 3a4a4u

8 knacc (He MeHee 102 v)

HasBanue
pasjesa (TeMbl)
Kypca (4Mcj0 4acoB)

OcHOBHOE coaepixKaHue

OCHOBHBIE BHU/JbI AeATE/IbBHOCTHU 06y‘lalOH.ll/IXCﬂ

Yucsia U BBIYHUC-
nenvs. Ksaapar-
Hble KOPHU

(15 4)

KBagpaTHbIH KOpeHb M3 YUCJA.
[loHssTMEe 06 UpparUOHAJIbHOM
yucse. JlecATUYHBIE NPUOJIMKe-
HUA UppalMOHaJIbHbIX YHCeJL.
Je¥icTBUTesbHBIE yncia. CpaB-
HeHUe JeHUCTBUTEebHBIX YHCel.
ApudmMeTHuecKUH KBaJpaTHBIN
KOpEeHb.

YpaBHeHUe BHUJa X2 = A.
CBoiicTBa apudpMeTUYECKUX KBa-
ApaTHbIX KOpHeH. [Ipeo6pa3oBa-
HYEe YHCJIOBBIX BBIPAXKEHHUH, CO-
JeprKallliX KBaJipaTHble KOPHU

dopmMyIUpOBaTh ONpejesieHue KBaJ[paTHOrO KOPHS U3
4yucaa, apudMeTHUIECKOTO KBAJ[PAaTHOTO KOPHS.
IIpMMEeHATD OllepalU1i0 U3BJEYeHUsI KBaZPaTHOrO KOPHs
W3 YHCIa, MCNOJIb3YA TMPU HeO6XOJUMOCTH KaJbKYJIsI-
TOP.

OuneHMBATh KBaJipaTHble KOPHU L|eJIbIMU YHUCJIaMU U Je-
CATUYHBIMU ﬂpO6HMI/I.

CpaBHUBaTh U yNOpAAOYMBATh pPallMOHAJIbHbIE U Uppa-
[UOHAJIbHbIE YMCJA, 3allMCaHHble C MOMOIIbI0 KBaJpaT-
HbIX KOpHeH.

HUccnepoBaTh ypaBHEeHHE X2 = @, HAXOJAUTb TO4YHbIE U
NMpUGJIM>KEHHBIEe KOPHU npu a > 0.

HccnepoBaTh CBOWCTBA KBaJ[paTHBIX KOPHEH, MpPOBOAsA
YHCJIOBble 3KCIMEPUMEHTHI C UCMOJIb30BaHUEM KaJIbKYJIf-
Topa (KoMmbloTepa).

Jloka3biBaTh CBOMCTBa apudMeTHYECKHX KBaJpaTHBIX
KOpHEeW; MPUMEHSTh UX JiJis Ipeo6pa3oBaHUsl BhIpare-
HUMU.
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ewwedlodu Benogeqd

IIpodoiceHue

HasBanue
pasgesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepixkaHue

OCHOBHBIE BHU/AbI AeATEC/IBHOCTH 06yqa10nmxc;1

BpINOJIHATE NpeoGpa3soBaHUA BbIPAKEHUH, cojepxka-
LIIMX KBaJpaTHble KOPHU. BbIpa)kaTb nepeMeHHble H3
reoMeTpuyeckux U ¢usniecKkux GopMy.

BbIYMC/IATh 3HA4YEeHMs BBbIpaXKEHWH, CoZeplKallUX KBa-
JpaTHble KOPHM, HUCNOJIb3ys NPH HEOBXOJUMOCTHU KaJlb-
KyJISITOD.

Hcnosp3oBaTe B xoJe pellleHUs 33aay 3JeMeHTapHble
Npe/CTaBJIEHUS, CBSI3aHHbIE C MPUOJIMKEHHBIMU 3HaYe-
HUSIMU BeJIMYHH.

3HAKOMMTBLCA C UCTOPHEN pa3BUTHUS MaTeMaTUKU

Yucsia ¥ BbIYMC-
JeHus. CTeneHb
C 1eJIBIM MOoKas3a-
TeJaeM

(7 9)

CTeneHb C 1[eJIbIM MoKa3aTeJIeM.
CraHgapTHas 3aMuch YUCIA.
PasMepbel 06BEKTOB OKpYy»Kato-
mero Mupa (OT 3JieMeHTapHBIX
YacTHIl A0 KOCMHYECKHUX OOBEK-
TOB), AJIUTEJBLHOCTDb NMPOLIECCOB B
OKpY>KawlleM MUpe.

CBOMCTBA CTENEeHU C IeJIbIM IO-
KasaTeJieM

dopMy/STMPOBATh ONpejesieHHe CTEeNEeHHU C IeJIbIM MOoKa-
3aresieM.

IIpeacTaBasATh 3alIMCh GOJIBLINX U MaJIbIX YMceJ B CTaH-
napTHOM Buze. CpaBHUBATh 4YuCJa M BeJUYHUHBI, 3alM-
CaHHbIe C HUCIIOJIb30BaHHEM cTeneHHU 10.

Hcnosib30BaTh 3alMCh YUCeJ B CTaHAAPTHOM BUJE AJid
BBIpa)KeHHS Pa3MepPoOB 06'bEKTOB, JJIUTEJIbHOCTH MPOIieC-
COB B OKpY’KalollleM MHpe.

dopmyupoBaTh, 3allMCHIBATh B CUMBOJINYecKoi ¢op-
Me U WIJIICTPHUPOBATh NPHMMepPaMHU CBOMCTBA CTeNEHU
C LleJIBIM IOKasaTeJeM.

IIpuMeHATh CBOMCTBA CTeNEeHU [JIsI INpeoGpasoBaHUs
BBIP)KEHUH, COAEepXKAIMX CTENEeHH C LieJIbIM IoKasaTe-
JieM. BBINOJIHATDL AeiCTBUA C YMC/IaMU, 3alUCAaHHBIMH B
CTaHJApPTHOM BHJe (YMHOXEHHUE, JeJIeHUe, BO3BeJeHUe
B CTeleHb)
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Anre6panyeckue
BbIpaXKeHMsI.
KBaapaTHblii
Tpéx4JieH

(54)

KBazpaTHbli TpéxuseH. Passo-
’KeHVe KBaJpaTHOro TpéxyJjeHa
Ha MHOXHTeNU

Pacno3HaBaTh KBaJ|paTHbIA TPEX4JIEeH, yCTaHABJIMUBATh
BO3MOXXHOCTb €r0 pas3JoKEHHUs] HAa MHOXHUTEJIH.
Pack/iaipIBaTh Ha MHOXKHMTEJM KBa/JPATHBIA TPEXUJIEH
C HEOTpHLATEJbHbIM JUCKPUMHUHAHTOM

Anre6panueckue
BbIpaKeHMs.
Anre6panyeckas
Apo6b

(15 4)

Asrebpaundeckas Apo6b. Jomny-
CTUMble 3HaY€HUsl IeEpEeMEHHBIX,
BXOJSAILIUX B aJirebpauyeckue
BbIpakeHHUs. OCHOBHOe CBOWCTBO
asnrebpanvyeckoi apo6u. Cokpa-
LeHue Apobei.

CnoxeHUe, BBIYUTAHUE, YMHO-
)KeHUEe W JeJieHue ajrebpaude-
cKkux aApob6ei. IIpeoGpasoBaHue
BbIpaXKeHUH, CoZeprKallUX ajre-
Gpauyeckue Apo6U

3anuceIBaTh ajareGpanyeckde BbIpakeHus. HaxoauTb
06J1acTb onpezie/IeHUs1 pallMOHAJIBHOTO BbIPAXEHHUS.
BBINOJIHATD YHCJIOBbIE NTOJCTAHOBKH U BbIYMCAATD 3Ha-
yeHHUe JJpo6H, B TOM YHUCJIe C IOMOIIbIO KaJbKYIATOpa.
$opMyIMpOBaTh OCHOBHOE CBOMCTBO ajre6panyeckoi
Apo6u U MPUMEHATb ero JJis Npeo6pasoBaHus Apobei.
BbINOJIHATL AEHCTBUS C areGpanyecKuMHu ApOOsSMHU.
[IpuMeHATH Npeo6pa3oBaHUs BbIPXKEHUH AJIs1 pelleHHs
3a/a4. BelpakaTh nepemMeHHbIe 13 popmya (dusuye-
CKHX, TeOMETPUYECKHX, ONIMChIBAIOLIMX ObITOBbIE CUTYa-
1MH)

YpaBHeHus

Y HepaBeHCTBa.
KBagpaTHblie
ypaBHeHHUsA

(15 49)

KBagpaTHoe ypaBHeHHe. Hemnou-
HOe KBaJlpaTHOe ypaBHEHHE.
dopmMyJsia KOpHEH KBaJpaTHOrO
ypaBHeHUsl. TeopeMma Buera.
PeumieHue ypaBHeHUH, CBOJALIUX-
csl K KBaZpaTHbIM. [IpocTeiimne
JApOOHO-pallMOHaNIbHbIe YpaBHe-
HUS.

Pelienue TeKCTOBBIX 334a4 C IIO-
MOIIIbI0 KBaZpaTHbIX YpaBHEHUH

Pacno3HaBaTh KBaJpaTHble ypaBHEHMUSI.

3anuceiBaTh GOpMyJly KOpHeH KBaJpaTHOro ypaBHe-
HUS; pellaTh KBaJpaTHbIEe YypaBHEHUA — TOJIHbIe U He-
MOJIHBIE.

IIpoBoauTH mpocTeiiline HCCAeAO0BAHMUA KBaJpPaTHBIX
ypaBHEHUM.

PemaTe ypaBHeHMs], CBOJsIIMecs] K KBaJ[paTHBIM, C IIO-
MOILbIO NIpeo6pa3oBaHUN M 3aMeHON NepeMeHHOM.
Ha6unoaaTh 1 aHaJIM3MPOBATh CBA3b MEXJY KOPHIMH U
k03¢ dPHIMeHTaMU KBaZ[paTHOTO ypaBHEHHS.
dopmyaupoBaTh TeopeMy Buera, a Takxke o06paTHyO
TeopeMy, IPUMEHATb 3THU TeOpeMbl AJs1 pelleHHUs 3a7ay.
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ewwedlodu senogeq

IIpodoiceHue

HasBanue
pasgesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepixkaHue

OCHOBHBIE BHU/AbI AeATEC/IBHOCTH 06yqa10nmxc;1

PemaTh TeKCTOBBIE 3aJa4M aJire6paniecKuM CIoco6oM:
MepexoAUTh OT CJOBEeCHOW (POpPMYJIMPOBKH YCJIOBUS 3a-
Jayd K anreGpanvyeckodl MoJesd NYTEM COCTaBJIEHUS
YpaBHEHUs; pellaTb COCTaBJIEHHOe YpaBHEHHWE; HUHTeEp-
NpeTUPOBATh pe3yJbTarT.

3HAKOMMUTBCS C UCTOpPUEH pa3BUTHUSA airedphl

YpaBHeHus

U HepaBeHCTBa.
CucreMsbl ypaBHe-
HUM

(13 4)

JluHeliHOe ypaBHEHHE C JABYMS
IepeMeHHbIMY, ero rpaduk,
MpUMephl pellleHUusl ypaBHEHUH B
LieJIbIX YMCax.

Pemienue cucreM AByX JIMHeH-
HBIX YpaBHEHHUH C AByMs mepe-
MeHHbIMU. [IpuMepsl pellieHU:A
CHCTEM HeJIMHEWHbIX ypaBHeHUH
C AByMsl IepeMeHHBbIMH.
I'paduyeckas WMHTephnpeTaunus
ypaBHEHUs C ABYMs IepeMeHHBbI-
MU ¥ CUCTEM YpaBHEHUH C JByMHA
rnepeMeHHbBIMH.

PenreHue TeKCTOBBIX 33,4 C I0-
MOLIbIO CUCTEM YpaBHEHUH

Pacno3HaBaTh JIMHelHble ypaBHEHHUs C [ByMs lepeMeH-
HBIMHU.

CtpouTthb rpaduky JIMHENHBIX YpaBHEHHUH, B TOM YUCJe
HMCNO0JIb3ys UPPOBLIE pecypChl.

Passmm4yaThk napasjiesibHble U IepeceKalluecs npsiMble
M0 UX ypaBHEHUSM.

Pematb cucteMbl [ByX JMHEHHBIX ypaBHEHUH C JByMd
nepeMeHHBbIMH NOJCTaHOBKON U CJIOXKEHHEM.

PemaTe mnpocTeiilliie CUCTEMBI, B KOTOPBIX OJHO U3
ypaBHeHUH He sIBJsIeTCA JIMHEeHHbIM.

IIpuBoAuTh rpaduyecKyr0 MHTEpPIpeTaLUI0 DelleHUs
yPaBHEHMUS C JIByMsI IepeMEeHHbIMH U CUCTEeM YpaBHEHHUH
C AByMs NepeMeHHBbIMH.

PemaTe TeKCTOBbIE 3aJa4M a/ire6panyeckuM crocob6omM

YpaBHeHus

YU HepaBeHCTBa.
HepaBeHcTBa
(12 4)

YucsoBble HepaBeHCTBA U UX
CBOMCTBa.

HepaBeHCTBO c 0HOM NepeMeH-
HOH. JINHelHble HepaBeHCTBA C

dopmMyIMpOBaTh CBOMCTBA YMCJIOBBIX HEPAaBEHCTB, WJI-
JIIOCTPUPOBATh MX HAa KOOPAMHATHOUW NpPsIMOH, AOKa3bl-
BaTh aireGpanvecky.

IIpMMeHATb CBOMCTBA HEPAaBEHCTB B X0/j€ pelleHus 3a/ad.
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OJJHON IlepeMeHHOH U HUX pelle-
HHe. CHcTeMbl JIMHEHHBIX Hepa-
BEHCTB C OJHOU MepeMeHHOU U UX
peLIeHHeE.

H3o06pakeHue pelleHUs JIMHEH-
HOTO HepaBeHCTBA M UX CUCTEM
Ha YHUCJIOBOM NpsMOH

PewiaTh JiMHeliHble HepaBeHCTBA C OJHOW IepeMeHHOH,
H300pa)kaTh pelleHHe HepaBeHCTBA HA YHUCJIO0BOH MNps-
MOH.

PemaTtb cuUCTEMBbI JIMHEHMHBIX HEPABEHCTB, U300paXkaTb
pellleHHe CUCTEMbl HEPaBeHCTB Ha YMCJIOBOM NMpAMOM

OyHKIMH.
OCHOBHBIE
NOHATUSA
(549)

[lonsatue ¢yukuuu. O6GIacTb
onpe/ieJIeHUsI U MHOXECTBO 3Ha-
yeHUH PyHKUUU. Cloco6bl 3aa-
HUs yHKLIUH.

I'paduk o¢ynknuu. CBolicTBa
yHKIMH, UX OoTOb6pa)keHUe Ha
rpaduke

Hcnonb3oBaTh QYyHKLHOHAJIBbHYI0 TEPMUHOJIOTHI0O H
CHMMBOJIUKY.

BbI4uC/IATh 3HAYeHUA QYHKIUH, 33ZlaHHbIX popMyIaMU
(mpu HEO6GXOAMMOCTH HCHOJIB30BAaTh KaJIbKYJATOP); C€O-
CTaBJIATH TAG/IMIbl 3HAYeHUN QyHKLUU.

CTpouTh Nno TOYKaM rpapukm GyHKIUH.

OnuchIBaTh CBOMCTBA QYHKIMU HAa OCHOBe eé rpaduye-
CKOTO NpeJCcTaBJIeHUs.

Hcnosb30BaTh GYHKIMOHAJIBHYI0 TEPMHHOJIOTHIO U
CHMMBOJIMKY.

HccaepgoBaTh npuMepsl rpadUKOB, OTPAXKAIOIIUX peaslb-
Hble Npoueccel U sBaeHUs. [IpUBOAUTH NMPUMEPBI MPO-
LIECCOB U SIBJIEHUM C 3aJJaHHBIMH CBOMCTBaMH.
Hcnosib30BaTh KOMNBIOTEPHBIE NPOrpamMMbl JJjisl I0-
cTpoeHUs rpaduKoB GYHKLUHUN U U3yYEeHUsI UX CBOWUCTB

PyHKIMU.
YucioBble
GyHKIMHN
(94)

YTeHHe U NOCTpOeHHe rpadUKOB
yHknui. [Ipumepsl rpadrkoB
GYHKIUH, OTpaXKaloIUX peaslb-
Hble ITPOLEeCcCHI.

@®yHKIMH, ONUCHIBAIOLNE MPH-
Myl XU OGpaTHYI MNPOIOpPLHO-
HaJIbHbl€ 3aBUCUMOCTH, UX Ipa-
¢uku. 'nnepoboa.

HaxoauTh ¢ noMoIubio rpadpukKa GyHKIMU 3HaYEHHE O~
HOM M3 paccMaTpUBaeMbIX BeJUYHUH IO 3HAYEHUIO JpY-
roH.

B Hec/s10KHBIX cay4asax BbIpaxkaTh ¢popMyJioii 3aBHCH-
MOCTb M€Ky BeJIMYMHaMU.

OnuchIBaTh XapaKTep U3MEHEHHUs OJHOU BeJIMYMHBbI B
3aBHUCHMOCTHU OT U3MEHEHHUH JPYyroi.
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ewwedJodu sehoged

IIpodoaiceHue

HasBanue
pasgesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepixkaHue

OCHOBHBIE BHU/AbI AeATEC/IBHOCTH 06yqa10nmxc;1

'paduk PyHKIUKM Y = X2
dOyHKIMU Y = X2,y = X3,

y = Jx, Yy = Xx; rpadudeckoe
pelieHHe YpaBHEHHUH U CHUCTEM
YPaBHEHHUHU

Pacno3sHaBaThb BU/Ibl H3y4yaeMbiX ¢OyHKUUH. [loka3bl-
BaTh CXeMaTHU4YeCKH I10JI0)KEHHe Ha KOOPJAWHATHOH IJI0-
ckocTH rpadukoB GyHKIUH BUJA: Y = X2, Y = X3,

y =V, y = x.

Hcnonb3oBaTh (QYHKIMOHA/ABHO-TpaduyecKkue mpea-
CTaBJIEHMA JJIs1 pellleHUs] U UCCIeJOBaHUs YpaBHEHHUU U
CHCTEeM YpaBHEHHUH.

IIpuMeHATH BUPPOBBIE pecypchl [ NOCTPOEHUs Ipa-
duKoB PyHKLUHN

INloBTOpEHMHE
M 060011 eHue
(6 4)

[loBTOpeHUEe OCHOBHBIX MOHSTHM
1 MeTOZI0B KypcoB 7 U 8 KJIaccCoB,
00600611IeHHEe 3HAHUKN

BriGMpaTh, NPUMEHATb, OLEHUBATh CINOCOGLI CpaBHEHUS
yuceJ, BbIYUCJIEHUH, Npeo6pa3oBaHUN BbIpaXKeHHUU, pe-
IIeHHs] YpaBHEHHUH.

Ocy1iecTB/IATh CAMOKOHTPOJIb BbINOJHSIEMbIX 1eCTBUHN
M CaMOINpOBEpKy pe3yJbTaTa BBIYMCIEHUH, Npeo6Gpaso-
BaHUH, IOCTPOEHUM.

PemaTp 3aa4M U3 peajIbHOM )KU3HU, IPUMEHSATD MaTe-
MaTU4YeCKHe 3HaHUsA JJis pelleHus 3aJad U3 APYTrUx
npesMeTOB.

PemiaTh TeKCTOBbIe 3aJa4yH, CpaBHUBATh, BbIGUpATh
Crnoco6hl pelleHus 3aa4u
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HasBanue
pasjesa (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOE cojepixaHue

OcHOBHBIE BH/JbI AEATEe/JIbHOCTU 06y'-lalOI.l.lﬂXCﬂ

Yuciaa 1 BbIYUC-
JieHus. [leicTBU-
TeJIbHbIE YHC/Ia
(9 4)

PanuoHasibHbBIE YHCJIa, UppaLU-
OHaJIbHbIe YMCJIA, KOHEYHbIe U
OeCKOHEeYHble JeCATUYHbIE APO-
6u. MHOKeCTBO J€HUCTBUTEJIb-
HBbIX 4HCeJ; JeHUCTBUTEJIbHbIE
4yycJa Kak 6ecKOHeYHble [ecs-
TU4YHbIE Apo6U. BzauMHO oaHO-
3HAaYHOE COOTBETCTBUE MEXAY
MHOXX€CTBOM  JIeHCTBUTEbHbBIX
YHCeJ U MHOXKECTBOM TOYEK KO-
OpAUHATHOM NMPSIMOMH.
CpaBHeHUE JeUCTBUTEJbHBIX Y-
ceJ, apupmMeTHUYeCKUE el CTBUSA
C IeUCTBUTEJbHBIMH YUCJIAMH.
[IpubankéHHOE 3HAYeHUe BeJsu-
YHHBI, TOYHOCTh NPHUOGJIHIKEHUS.
OxkpyrJieHue yuces. [Ipukuaka u
OlleHKa pe3yJIbTaTOB BBbIYUCIIE-
HUM

Pa3BuBaTh NpeACTaBJEHUA O YUCIaX: OT MHOXeCTBa
HaTypaJIbHbIX 4YMCeJ [0 MHOXeCTBa /[leHCTBUTEJbHBIX
qHCceJl.

O3HAKOMHUTBCSI C BO3MOXXHOCTBIO NpEACTaBJIeHUS [eH-
CTBUTEJIBHOTO YMCJIA KaK OECKOHEYHOU AeCATUYHOU Jpo-
61, IPUMEHSThb JeCATUYHble MPUOIKEeHNUs] palOHaJb-
HbIX U UppalOHAJIbHBIX YHCEJL.

H306pakaTh AelCTBUTE/NbHbIE YHCIA TOYKAMU KOOPAH-
HaTHOM NpPSAMOHU.

3anucbiBaTh, CPaBHUBATh U YIOPAL0YUBATH JEUCTBU-
TeJIbHbIE YU CJIA.

BBINOJIHATBb, COYeTasl YCTHbIE U MUCbMEHHbIE TPUEMBI,
apudmMeTHyecKue AEeNCTBUA C palOHAJbHBIMU 4HCJIa-
MU; HAXOAUTb 3HAaYE€HUsI CTENEeHew C 1eJIbIMU IToKa3aTe-
JIIMU U KOPHEN; BBIYMCIATD 3HAY€HUS YUCJIOBBIX BbI-
pakeHU M.

I[NonyyuTs npeacTaB/IeHUE O 3HAUUMOCTU JEeUCTBUTEb-
HbIX YHCeJ B NMPAaKTHUYECKOH JIeATEeJbHOCTH YesoBeKa.
AHa/IM3upoBaTh M Je/aTh BbIBOABI O TOYHOCTU NMPUGIHU-
J)KEHUs JIeMCTBUTEJIbHOTO YMuCla NPU pelleHUU 3a4au.
OKpyraaTh JelCTBUTE/IbHbIE YUC/a, BbINOJHATH HPH-
KUJKY pe3yJibTaTa BbIYMCJEHWH, OLEHKY 3HaYeHUU 4uc-
JIOBBIX BbIpa>KeHUH.

3HAKOMMUTbCA C UCTOPUEH PA3BUTHS MaTeMaTUKU
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ewwedlodu senogeqd

IIpodoiceHue

HasBaHue
pasgesia (TeMbl)

Kypca (4HcjI0 4acoB)

OcHOBHOE coaepixkaHue

OCHOBHBIE BHU/AbI AeATEC/IBHOCTH 06yqa10nmxc;1

YpaBHeHus

Y HepaBeHCTBa.
YpaBHeHus

C OgZHOM
nepeMeHHOH
(14 4)

JluHeliHOe ypaBHeHUe. PemeHue
ypPaBHEHUH, CBOJALIUXCA K JIU-
HeWHBbIM.

KBaspaTHoe ypaBHeHue. Pemre-
HUEe YypaBHEHHUH, CBOJSALINXCS
K KBaZipaTHbIM. BukBaapaTHble
ypaBHEHHUS.

[IpuMepsl pelleHUsl ypaBHEHUH
TpeTbel U 4eTBEPTON cTeneHel
pasJyioKeHUueM Ha MHOXXUTEJH.
Pemenue JAPOGHO-paLlMOHAJb-
HbIX YpaBHEHUM.

PelreHne TeKCTOBBIX 3a/a4 aJjre-
6panyecKUM MeTOJI0M

OcBauBaTh, 3aNOMUHATh U MNPUMEHATb rpaduyeckue
MEeTO/ABI [P pellleHU Y ypaBHEHUH, HEPAaBEHCTB U UX CU-
cTEM.

Pacno3sHaBaTh lieJsible U JJpOGHble YpaBHEHHUS.

PemaThb /IMHelHbIEe U KBaJpaTHble ypaBHeHMs, ypaBHe-
HUs, CBOAsAILMeC K HUM, IpocTeiline ApOoGHO-paLHo-
HaJIbHble YpaBHEHHUS.

IIpeanaraTh BO3MOXHbIE CIOCOOBI pelIeHUs] TEKCTOBBIX
3aJla4y, 06CyKAaTh UX U pellaTh TEKCTOBbIe 33Jja4H pas-
HBIMH CIIOCOGAMMU.

3HAaKOMMTBCS C HCTOPUEH Pa3BUTHUS MaTeMaTHUKHU

YpaBHeHus

Y HepaBeHCTBA.
CucreMsl ypaBHe-
HUM

(14 v)

JIluHeliHOe ypaBHeHHE C [BYyMs
rnepeMeHHbIMH U ero rpaduk.
CucteMa JByX JIMHEHWHBbIX ypaB-
HEHUH C ABYMs NepeMeHHbIMHU U
eé pemeHue. PeuieHue cuctem
JBYX ypaBHEHHH, OJHO U3 KOTO-
pBIX JIMHEWHOE, a PYyroe — BTO-
poH cTeneHH.

Ipaduyeckass HUHTepHpeTaLUs
CUCTEeMbl YpaBHEHUH C JByMs
nepeMeHHbIMHU.

OcBauBaTh M1 NPUMEHATb NPUEMbI pELIEHUS CHUCTEMBI
JBYX JUHEWHBIX YpPaBHEHUH C ABYMs IepeMeHHBbIMHU U
CUCTEMBI JIBYX YPaBHEHHH, B KOTOPBIX OJJHO YpaBHeEHHE
He SIBJISIETCS JTUHEWUHBIM.

Hcnosib3oBaTh ¢QyHKIUMOHAIbHO-TpadUYECKHe  Ipej-
CTaBJIEHUS JIJIs] pellleHUsI M MCC/IeJOBAHUS YPaBHEHUH U
CUCTEM.

AHanM3upoBaTh TEKCTHI 334a4, peliaTh UX ajredépaunde-
CKHUM CIIOCOO0OM: NEepPeXOoJUuThb OT CJIOBeCHOU dopMysiu-
POBKHM YCJIOBUS 33aJa4yU K ajrebpandeckod MoJesu my-
TEM COCTaBJIEHUS] CUCTEMbI YpaBHEHUH; pemiaTh COCTaB-
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PellleHMe TEKCTOBBIX 33/ia4 aJjire-
6GpanvyecKuM CIoco6oM

JIEHHYI0 CUCTeMy YpaBHEeHUH; HHTepnpeTUpoBaTh pe-
3yJIbTaT.
3HAKOMUTbCA C UCTOPUEN Pa3BUTHA MaTeMaTUKHU

YpaBHeHus

Y HepaBeHCTBa.
HepaBeHcTBa
(16 4)

YucsoBble HepaBeHCTBA MU HX
CBOMCTBA.

JluHeliHble HEpABEHCTBA C OJHOU
IIepeMeHHOH U HUX pelleHHue.
CucteMbl JIMHEUHBIX HEPABEHCTB
C OJHOU nmepeMeHHOU U UX pelle-
HHUe.

KBajpaTHble HepaBeHCTBA U HUX
pelieHue.

I'paduyeckass uHTepHpeTanus
HEPABEHCTB M CHUCTEM Hepa-
BEHCTB C IByMs IepEMEHHBIMU

YurTaThb, 3alUCBIBATh, NIOHMMaTh, HHTEPNIPETUPOBATh
HepaBEHCTBA; UCIOJIb30BATh CHMBOJIMKY U TEPMHUHOJIOTHIO.
BbINOJIHATB Ipeo6pa30BaHUsl HEPAaBEHCTB, HCMOJIb30BAaTh
JiJ1s1 Tpeo6pa3oBaHys CBOMCTBA YU CJI0BBIX HEPABEHCTB.
Pacno3HaBaTh JIMHEHHbIE U KBaJlpaTHble HEPABEHCTBA.
PemaTh JiMHeHHblE HEPAaBEHCTBA, CUCTEMbI JIMHEHHBIX
HEpPaBEHCTB, CUCTEMbl HEPABEHCTB, BK/IIOYAKLIMX KBa-
JIpaTHOE HEPABEHCTBO, U PelIaTh UX; 06CYKAATh MOJIY-
YeHHbIe pelleHus.

HN3o06pakaTh pelleHHe HEPaBEHCTBA U CUCTEMbl Hepa-
BEHCTB Ha YHCJOBOH NpPSIMOH, 3allMCBIBATBh pelleHHe C
NOMOILbI0 CUMBOJIOB.

PemaThb KBa/ipaTHble HEPABEHCTBA, UCIIOJIb3Ys rpadpuye-
CKHe NpeJCTaBJIeHUs.

OcBauBaTh U NPUMEHSTb HEPABEHCTBA NPHU pelIeHUU
pa3JIMYHBIX 33/la4, B TOM YHCJIe NPAKTHKO-OPUEHTHUPO-
BaHHBIX

dyHKIUU
(16 4)

KBagpatuuHasa JyHKLus, eé
rpaduk u cBoiictsa. [lapa6oua,
KOOpPAMHATHI BEPUINHBI Mapabo-
Jibl, OCb CHMMeTPUU NapaboJibl.
CTeneHHble PYHKIUU C HATY-
pasibHBIMH MOKa3aTeJsSIMU 2 U 3,
WX rpaduKHU U CBOMCTBA.
Fpaduku obyukuuit: y = kx,
y=kx+b yo—, y=ax3

X
y:ax3,y=\/¥’y:.x.

Pacno3HaBaTh BH/Ibl H3y4yaeMbIX QYHKIUH; MJIIOCTPHU-
poBaTh CXeMaTH4YeCKH, OO'BbACHATb pACIOJIO)KEHUE Ha
KOOPAWHATHOH MJIOCKOCTU rpadukoB PyHKIUN BUAA:Y

:k)(‘y = kx +b‘y*k’y=a%2‘y = axs,

y = Jx, Y = X B 3aBUCUMOCTH OT 3Ha4YeHUH K03pPu-
LIUeHTOB; ONUCBhIBAaTb UX CBOMCTBA.

PacnosHaBaTh KBaipaTH4YHYI0 YHKIHIO 10 opMyIe.
IIpuBOAMTBL NpUMeEPHI KBaJpaTUUHbIX 3aBUCUMOCTEHN U3
peasibHOM KHU3HH, PU3UKH, TeOMETPHUH.
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ewwedJodu sehOged

IIpodoiceHue

HasBanue
pasgesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepixkaHue

OCHOBHBIE BHU/AbI AeATEC/IBHOCTH 06yqa10nmxc;1

BbIABAATL U 060611aTh 0COGEHHOCTHU rpaduKa KBaJpa-
TUYHOU PYHKIMU Y = ax? + bx + c.

CTpPOUTb U N306PaKAaTh CXeMaTUYeCKHU rpadpuKu KBaJpa-
TUYHBIX QYHKIUH, 3aJlaHHbIX OpMyJIaMU BUJA Y = aAX?,
y=ax2+q,y =a(x +p)2 y =ax?+bx +c.
AHa/M3MpoBaTh M NPUMEHATb CBOMCTBA H3y4YeHHBIX
GYHKIMHA A1 MX TIOCTPOEHUs], B TOM YHCJIE C IOMOLUIbIO
U PPOBBIX pecypcoB

YucioBbie nocje-
A0BaTeJIbHOCTH
(15 4)

[loHATHE 4YMCI0BOW MoOCJefOBa-
TeJIbHOCTH.

3ajaHue MoCJaeA0BaTEJbHOCTH
pekyppeHTHOU  dopMmysoll U
dopmMysioil n-ro 4aeHa.
ApudmMeTnyeckass U reoMeTpH-
yeckass mnporpeccur. PopmyJibl
n-ro 4jeHa apudMeTUYECKOH U
reoMeTpUYEeCKOU Mporpeccuy,
CyMMBI NIepBbIX 71 YJI€HOB.
H306pakeHue 4ieHOB apudme-
TUYECKOM U TeoMeTpUYeCcKOU
Mporpeccuii TOYKaMHU Ha KOOp-
JAUHATHOM IMJIOCKOCTH.
JIMHEeWHBbIH U BSKCIOHEHIHaJb-
HbIN pOCT.

CJ10Hble TPOLEeHThI

OcBauBaTh U MNPUMEHATb WHJEKCHble 0603HA4YeHMUs],
CTPOUTBL peuyeBble BbICKA3bIBAHUSA C HCIOJb30BaHUEM
TEePMHUHOJIOTUH, CBI3AaHHOM C MOHSATHEM IOC/IeA0BaTeNlb-
HOCTH.

AnammsupoBatbk QopMy/ly n-ro 4jeHa MocjaefoBaTesb-
HOCTH WJIH PeKYPPEHTHYI0O GOPMYJIy U BBIYUCIATD YIEHBI
MOC/Iel0BaTeJbHOCTEN, 3a/JaHHBIX 3TUMH GOPMYyJIaMH.
YcTaHaB/IMBaTh 3aKOHOMEPHOCTh B TOCTPOEHUH MOCIe-
JOBaTeJbHOCTH, eCJHU BbINHCAaHbl NepBble HECKOJIbKO eé
4YJIEHOB.

Pacno3HaBaTh aprdMeTHUYECKYI0 U TFeOMeTPHYEeCKY
NMPOrpeccuy MpU pasHbIX clocobax 3aJaHus.

Pematp 3a7iayy ¢ Ucnojb3oBaHHeM GOpPMyJ N-ro 4yjeHa
apudmMeTHUeCKOH M reoMeTPUYEeCKOHW MPOrpeccui, CyM-
MBI NEPBBIX N YJIEHOB.

H306pakaTh 4eHbl MOCAeJ0BAaTeJbHOCTH TOYKaMH Ha
KOOPAVHATHOMN MJIOCKOCTH.
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PaccMaTpuBaTh NpUMepPbI NPOLECCOB U IBJIEHUH U3 pe-
QJIbHOHM JKHU3HH, WUIIOCTPUPYIOLIMe U3MeHeHHe B apud-
MeTHYEeCKOW INporpeccuy, B reOMeTpPHYECKOH mporpec-
CUH; M300pakaTb COOTBETCTBYIOIIME 3aBUCUMOCTH Ipa-
duyecku.

PemiaTh 3aJa4y, CBSI3aHHbIE C YUCJIOBbIMU IOCJIEL0BA-
TeJIbHOCTSIMH, B TOM YHCJIe 33J]a4H U3 peaJbHON KU3HU
C HCHoJIb30BaHUEM IUQPPOBBIX TEXHOJIOTMH (3/1€eKTPOH-
HbIX Ta6JIML, rpadUIecKoro KajabKyJsTOpa U T.IL.).
PemaTp 3a/jauu Ha CJOXHBbIE€ IMPOLEHTHI, B TOM YHCIe
3a/layd W3 peaJibHOH NpPaKTUKU (C HCIOJb30BaHHUEM
KaJIbKyJISITOPa).

3HAKOMMTBHCA C UCTOPHEN pa3BUTHUS MaTeMaTUKU

IloBTOpEHME,
00600611eHHUe,
cHCcTeMaTHu3anus
3HaHU!

(18 4)

Yucia U BbIYUCIEHUs (3amuch,
CpaBHeHUe, AeUCcTBUS C JelCTBU-
TeJbHBIMU YHCJIAaMH, YHUCJI0Bast
npsimMasi; MPOLEHTHbI, OTHOIIe-
HHsf, TPONOPIUH; OKpPYTIJIEHHE,
NMpUOJINKEHUe, OlleHKa; pellle-
HHe TEKCTOBBIX 33/lay apudme-
TUYECKHUM CIIOCOGOM)

OnepupoBaTh NOHATUAMM: MHOXKECTBO, IOJAMHOXECTBO,
omnepalMu HaJ, MHOXXeCTBAaMH; MCIOJb30BaTb rpadpuye-
CKOe NpeJcTaB/ieHhe MHOXEeCTB [JIfl ONMCaHUs peasb-
HBIX IPOLIECCOB U SIBJIEHUH, TPU pellleHUH 3a/ja4 U3 Jpy-
rUX y4eOHbIX NpeJMETOB.

AKTya/IM3MpOBaTh TEPMHHOJIOTHIO M OCHOBHbIE JAei-
CTBMS1, CBsi3aHHbIe C YHCJaMH: HaATypaJbHOE 4YHCJIO,
IpOCTOe M COCTaBHOE YMCJA, AeJUMOCTb HaTypPaJbHBIX
4y ceJi, NIPU3HAKU JIeJIUMOCTH, 11eJI0€ YU CIJI0, MOJYJIb YUCIIa,
OOBIKHOBEHHAs W JleCITUYHAasA Apo6HU, CTAaHAAPT-HbIM BUJ,
yucaa, apudMeTUIecKUil KBaJlpaTHbIA KOpeHb.

ITpodoicerue




HasBanue
pasjesa (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOE cojepixaHue

OcHOBHBIE BH/JbI AeATEe/JIbHOCTU 06yqamumxcsl

BBINOJIHATE AeiCTBUA, CPABHUBATh M YyIOPAAOYUBATh
4YHCaa, TPeACTaBAATh YMC/Ia HA KOOPAWHATHOW MHpPSIMOH,
OKPYTJIATh YUCJ/A; BbIMOJHATH NIPUKUAKY U OLleHKY pe-
3yJIbTaTa BBIYUCIEHUM.

PemaTh TeKCTOBbIE 33aJa4YU apUPMeTHIECKUM CII0COOOM.
PemaTp mpakTH4YecKHe 3aAayM, cojepikalljle MpOIeH-
Thbl, JOJIM, 4YaCTH, BbIpa)kaloljue 3aBUCHMOCTH: CKO-
poCcTb — BpeMsl — pPacCTOsIHUE, IleHa — KOJIMYe- CTBO
— CTOMMOCTb, 06béM paboTbl — BpeMs — IHpo-
HW3BOJUTEJbLHOCTb TPYAA.

Pa36upaTh peasbHble XKU3HEHHbIE CUTyalluH, pOpPMYyJIU-
poBaTh HUX Ha sI3bIKe MaTeMaTHKH, HAXOAMTb pelIeHUe,
NpUMeHssl MaTeMaTH4YeCcKUH amnmnapaTr, MHTepHpeTHpo-
BaTh pe3yJ/bTaT

Anre6panyecKkue BbIpaKeHUsA
(mpeo6pa3oBaHue  ajarebpauye-
CKUX BBIPpQOXXEHUH, JONMyCTUMBbIe
3HA4YeHUs)

OnepupoBaTh NOHATHSIMHU: CTENEHDb C LeJIbIM IMOKa3aTe-
neM, apudMeTHYeCKUH KBaJApaTHbIA KOpeHb, MHOTIO-
4JjieH, ajrebpandeckasi 1pob6b, TOX/ECTBO.

BBINOJIHATH OCHOBHBbIE AE€MCTBUS: BBINOJHATL PACYETHI
no ¢opmysaM, mpeoGpPa3oOBLIBAThL LieJble, JPO6GHO-paly-
OHa/IbHbIe BBIPQXKEHUSI U BbIPAXKEHUs] C KOPHSIMH, pea-
JIN30BBIBAaTh Pa3JiOKeHHe MHOro4YwieHa Ha MHOXHTEJH,
B TOM YHCJIE C MCIIOJIb30BaHUEM (OpPMYJ Pa3HOCTH KBa-
ApaToB W KBaJjpaTa CyMMbl M Pa3HOCTH; HAaXOAUTHb [0-
MNyCTUMble 3HAa4Y€HHUsl MepeMeHHbIX AJs JAPOo6HO-paluo-
HaJIbHBIX BbIpa)X€eHUN, KOpHEM.
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MoaenupoBaTh ¢ noMouibi0 GopMyJ1 peasbHble Npolec-
CBbl U AIBJIEHUA

dyHKkMu (OCTpOEHHEe, CBOWU-
cTBa M3y4eHHbIX (yHKLHUH; rpa-
¢duyeckoe pelieHHe YpaBHEHUHH
HUX CHUCTEM)

OnepupoBaTh NOHATUAMU: GYHKLUS, rpaduK QYHK-
MU, HYJU QYHKLHH, TPOMEXKYTKH 3HAKOIOCTOAHCTBA,
MPOMEXYTKHU BO3pacTaHMs, YObIBaHUA, HaUuGOJIbllee U
HauMeHblllee 3Ha4YeHUs] PYHKLMU.

AHanu3upoBaTh, CPAaBHUBATh, OOCYXAATh CBOMCTBa
GYHKIMH, CTPOUTH UX rpadUKH.

OnepupoBaTh NOHATUAMM: IpsMasi NPONOPLHOHAJb-
HOCTb, O6paTHas MNpPONOPLHUOHAJBHOCTb, JNHeHHas
yHKIMA, KBagpaTU4YHase GyHKIUsA, napaboJsia, Tunep-
6oJa.

Hcnosib30BaTh rpadukM /s onpejesieHUsl CBOKCTB,
NPOILIECCOB U 3aBUCUMOCTEH, JI/Is pellleHus 3aJad U3 Jpy-
rUX y4eOGHBIX IpeIMeTOB U peasbHOH KU3HU; MOJe/IH-
POBATh C NOMOIIBI0 I'PadUKOB peasibHble NMPOLECChl U
SIBJIEHUS.

BobipaxxkaTh GOpMyJIaMH 3aBUCHMOCTH MEXAY BeJHUYH-
HaMHU




Pabouass nporpamMMa yuye6bHOro Kypca
«reoMeTpusa». 7-9 knaccol

Llenn usydyeHus ydebHoro Kypca

«MaTeMaTHUKy y»Ke 3aTeM y4YUTb HaJ0, YTO OHA YM B NOPSJOK
NPHUBOAUT», — MHCAJ BeJIMKUI PyCCKUH y4yeHbId Muxan Bacuiibe-
BHUY JIoMOHOCOB. I B 3TOM COCTOUT OJlHA U3 JBYX Liesiell 06y4eHHUs
reoMeTpPUU KaK COCTAaBHOU 4aCTH MaTeMaTUKU B IIKOJIe. DTOU LeJU

COOTBETCTBYeT Jl0Ka3aTeJsbHas JIMHUSA NpeNnojaBaHUs reoMeTpUH.
Cnenysa npepacTaBJeHHONW pabodyell mporpamMMe, HadyWHasA C CeJbMOTO
KJIacca Ha ypoKaxX reoMeTpUH 0Oy4aOLIUICA YYUTCA NPOBOJUTDL J0-

KasaTeJIbHbIe PAaCCyX K/ eHUSs], CTPOUTH JIOTHYeCKHe YMO3aK/I04YeHUs,
JOKa3bIBaTb MCTUHHbIE YTBEPXKJEHUS U CTPOUTb KOHTPHPUMEDPHI K

JIOKHBIM, IPOBOJUTD PACCYKAEHUS «OT IPOTUBHOIO», OTJINYATh

CBOMCTBA OT NPU3HAKOB, GOPMYIMPOBATH 06PATHBIE YTBEPXKAEHUS.
Y4eHUK, OBJIaieBIINHA UCKYCCTBOM PaCCyK/JaTh, OyAeT NIPUMEHATh
ero M B OKpy:karolel »xu3HU. Kak nucan reomeTp U neparor iropb
®epnopoBuy lllapbirul, «JIOAbMH, IOHUMAOUIMMH, YTO TaKoe J0-
Ka3aTeJIbCTBO, TPYAHO U JlaXke HeBO3MOXXHO MaHUIIYJIUpOBaTh». U B
3TOM COCTOUT BaKHOE BOCHUTATEJIbHOE 3HAaYyeHHe U3y4YeHHs reome-

TPHUH, IPUCYIIlee UMEHHO OTe4eCTBEHHON MaTeMaTH4YeCcKOH LIKOJIe.

BMecTe ¢ TeM aBTOpBI NpOrpaMMbl IpeLOCTepPeralT yYUTeNsd OT
U3ariHero ¢popmMasinzMa, o0COGEHHO B OTHOUIEHWHM HavaJl U OCHOBA-
HUM reomeTpud. Ppannysckui mateMaTtuk JKaH /lbejoHHE 11O 3TO-
My OBOJy BbICKAa3aJIcsl TaK: «4To KacaeTcs AeJIMKaTHOH Npo6JIeMbl
BBEJIEHUSI «aKCUOM», TO MHE KaXKeTCsl, UYTO Ha MePBbIX Oopax HYX-
HO Boob61le usberaTb NPOU3HOCUTH CaMoO 3TO cjoBo. C Apyroi e
CTOpPOHBI, He cjeAyeT YNyCcKaTb HU OJHOU BO3MO>KHOCTH JlaBaThb
NpUMephbl JIOTUYEeCKUX 3aK/JII0YeHUH, KOTopble Kya B 6oJiblliel Me-
pe, 4eM ujiest akCHOM, SIBJISIIOTCA UCTUHHBIMH YU €JUHCTBEHHBIMU
JABUTATEJSIMA MaTEeMaTUYECKOTO MBIIIJIEHUS».

BTopoii iesibl0 M3yyeHUs TeOMeTPHUHU SIBJSETCA HCNO0Jb30BaHUe eé
KaK HHCTpyMeHTa IpM pelleHWUM KaK MaTeMaTH4YeCcKHUX, TaK U
MpaKTUYECKUX 33a/ay, BCTPeYAMUIUXCH B pealbHOU XKU3HHU. OKOH-
YHUBIIUHA KypC TeOMeTpPHM ILIKOJBbHUK JO/KeH OBbITb B COCTOSIHUHU
onpeJie/lMTb reoMeTpUyeckylo ¢(Urypy, onucaTb CJA0BaMHU JdaHHbIN
yepTéX WJIM PUCYHOK, HaWTH IJOLIaJb 3eMeJIbHOIO y4acTKa, pac-
CYMTATh HEOOGXOAMMYIO AJIMHY ONTOBOJIOKOHHOTO Kabess WJH Tpe-
6yeMble pasMepbl rapaxa /s aBTOMOOWJS. JTOMY COOTBETCTBYyeT
BTOpasi, BbIYUC/ANUTEbHAsA JUHUA B M3y4YeHUU TeOMeTpUHM B LIKOJIE.
JlaHHas mpakThdecKkas JIMHUA SIBJISIETCS He MeHee Ba)XKHOH, 4yeM
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nepBas. Emé [l1aToH npeanuceiBal, 4To6bl «rpaxaane [Ipekpac- HOro
ropojja HMA B KOeM CcJy4ae He OCTaBJAJM TeOMeTpUIo, Belb He-
MaJIOBaXKHO Ja)ke NOGOYHOe eé NpUMeHeHUe — B BOEHHOM JeJe [Ja,
BIPOYEM, U BO BCeX HayKax — JJif JIy4llero UX yCBOEHUs: Mbl BeJlb
3HaeM, Kakasd OeCKOHe4YHasl pa3HMLA CylleCTByeT MeXJAYy 4eJIOBEKOM
NPUYACTHBIM K I€OMEeTPHUM M HeNpUYaCTHBIM». [[JI1 3TOro y4yuTesro
peKoMeHAyeTCs MOAOHUPATh 3aJayMd NMPAKTUYECKOro XapakTepa [JJs
paccMaTpuBaeMbIX TeM, YYUTh JleTeld CTPOUTb MaTeMaTH4YecKUue Mo-
JeJI1 peasbHbIX KH3HEHHBIX CHUTyallu¥, NPOBOAWUTb BbIYUCJIEHUA U
OLleHWBATh a/leKBAaTHOCTb IOJIYYeHHOTO pe3yJsbTaTa. KpaliHe BaXkHO
NOo4EPKUBATh CBSI3M FeOMETPUHU C JPYTrUMU NpeAMeTaMH, MOTHUBHU-
poBaTh HUCHOJIb30BaThb OIpeJle/leHUs reoMeTpHUYecKUxX QUryp U Io-
HATHUH, JleMOHCTPUPOBATh NIPUMeHeHHe MOJIydYeHHbIX YMeHUN B du-
3UKe U TeXHHUKe. JTH CBSI3U HauboJjiee sIpKO BUJHBI B TeMax «Bek-
TOpbI», « TpUroHOMeTpHUUYECKHEe COOTHOLIeHUA»,«MeTo KOOpAUHAT»HU
«Teopema [udaropa».

B 3aks1t04eHHe coniéMcs Ha BEJIMKOro MaTeMaTHKa U aCTpOHOMaA
Horanna Kemniepa, 4TOOBI emé pa3 noA4YepKHYTh U MeTamnpegMeT-
HOe, U BOCIIMTaTe/IbHOe 3HauyeHHWe reoMeTpuHn: “Geometria una et
aeterna est in mente Dei refulgens: cuius consortium hominibus
tributum inter causas est, cur homo sit imago Dei”!.

MecTo y4yebHoro Kypca B y4ebHOM nnaHe

CorJyiacHO y4ye6HOMY IJIaHY B 7—9 KJjlaccax U3ydaeTcs yaeOHbIN
Kypc «'eoMeTpusi», KOTOPBIA BKJIIOYAET CJeAylOLle OCHOBHbIE pas-
Aesbl cofeprkaHus: «[eoMeTpuueckue QUrypbl U UX CBOMCTBa»,
«M3MepeHHne reoMeTpHUYECKUX BEJIMYUH», a TakXe «/leKapToBBI
KOOP/IMHATHI Ha MJIOCKOCTU», «BeKTopbI», «/|BUKEHUS MTJIOCKOCTHU»
u «IIpeo6pazoBaHUs NOL00USI».

Y4yeO6HBIN NJIaH NpeAycMaTpUBaeT U3yuyeHUe IeoMeTpPUU Ha 6aso-
BOM YPOBHE, UCXO/SI U3 HE MeHee 68 y4yeOGHBbIX 4YacOB B y4eOHOM rojy,
BCero 3a Tpu roja obydyeHuss — He MeHee 204 yacos.
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CopepxaHue yyebHoro kypca (no rogam obyyeHus)
7 knacc

HayanbHble MOHATHUA reoMeTpHUU. To4YKa, NpsAMas, OTPe30K, JIyd.
Yrous. Bugel yriios. BepTuka/sibHbIe M CMeXHBbIe yTIbl. bBuccekTpu- ca
yrzia. JlomaHasi, MHOroyrojibHUK. [lapassenbHOCTh U INepHeH U-
KyJIPHOCTb NMPSIMBIX.

CuMmMeTpuuyHble PUrypnol. OCHOBHBIE CBOWCTBAa OCEBON CHMMe-
TpuH. [IpyMepbl CHMMETPHU B OKpPY:KalollleM MUpe.

OCHOBHBIE MOCTPOEHUA C TNOMOILBI0 IMUPKYJd W JHHEHKH.
TpeyrosbHUK. BbicoTa, MesinaHa, 6GUCCEKTPUCA, UX CBOMCTBA.
PaBHOGOeIpeHHBI U PaBHOCTOPOHHUU TpeyroJbHUKH. HepaBeHCTBO

TpeyroJibHUKA.

CBolicTBa U NpPU3HAKU paBHOOEeJpEeHHOro TpeyroJibHUKa. [Ipu-
3HAaKHU paBeHCTBa TPeYyTroJIbHUKOB.

CBolicTBa W NPHU3HAKU NapalleJbHbIX NpsAMbIX. CyMMa yrJjoB
TpeyroJbHUKa. BHelllHUe yTIJibl TpeyroJbHUKA.

[IpsaMoyro/ibHBIM TpeyroJbHUK. CBOMCTBO MeJMaHBbl NPSMO-
YTOJIBHOTO TPeyroJbHUKA, NPOBeJEHHOMN K runoreHy3e. [Ipusnaku
paBeHCTBa MPSAMOYTOJBHBIX TPeYyroJbHUKOB. [IpAMOyrosbHbIN Tpe-
yroJbHUK C yrjoM B 30'.

HepaBeHcTBa B reoMeTpHUH: HepaBeHCTBO TPeyroJbHUKA, Hepa-
BEHCTBO O JIJIMHE JIOMaHOM, TeopeMa O O0JIbIIIEM yTJje U 6OoJiblIel
CTOpOHe TpeyroJsbHUKa. [lepneHAUKy/Ip U HaKJIOHHAsA.

['eomeTpuyeckoe MecTo To4deK. bruccekTpuca yria U cepeJUHHBIN
NepneHJAUKYJdap K OTpe3Ky KaK reoMeTpuyeckhe MecTa TOYeK.

OKpy>XHOCTb U KpYT, XOpZia U JUaMeTp, UX cBoucTBa. BsauMHoe
pacrnoJio’KeHue OKPYKHOCTHU U NpsaAMod. KacaTesnbpHada u cekyujasa K
OKpY>XHOCTU. OKpY>KHOCTb, BIMCAaHHAas B yroJj. BnucanHasa u onu-
CaHHasl OKPY>XHOCTH TpPeyToJIbHUKa.

8 knacc

YeThIpéxyroJbHUKH. [lapasiesorpaMmM, ero Npu3Haku U CBOH-
cTBa. YacTHble ciay4yau MapajjiesorpaMMoB (MpsiIMOYTOJbHUK, POMO,
KBaJZlpaT), UX NPHU3HAKU U CBOHcTBa. Tpamnenus, paBHOGOKas Tpa-
nenusi, eé CBOMCTBA U NpHU3HaKU. [IpsMoyrosibHass Tpanenus.

MeTon yiBoeHHs MeJiuaHbl. lleHTpasbHasi CHMMeTpHs.

Teopema ®Paseca u TeopeMa O NPONOPILHUOHAJbHBIX OTpeE3Kax.
CpeaHue IMHUY TPEYyroJIbHUKA U Tpamnenuu. lleHTp Macc Tpeyrosib-
HHUKAa.

[lono6ue TpeyroJabHUKOB, KoadpobunueHT nonobus. [I[pusHaku no-
J06HS TPeyroJbHUKOB. [I[pyMeHeHNe NoA406Us IPU PelleHUH NTpakK-
TUYECKHUX 33a4.
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CBoiicTBa momazed reomerpudeckux oéuryp. Popmysbl as
MJIOLAaAN TPEeyroJIbHUKA, NapaJijiejorpaMMa, poM6a U TpamneluH.
OTHoOlLIeHUe IJIoaAeld NOoAOOGHbBIX QUTYP.

BreluucsieHue miomajed TPeyroJbHUKOB U MHOTOYTOJbHUKOB Ha
KJIETYaTOU Gymare.

TeopeMma I[Mudaropa. [IpumeHeHue Teopemnbl [ludaropa npu pe-
IIEeHUHU NPaKTUYECKUX 3aad.

CUHYC, KOCHMHYC, TaHTeHC OCTpPOro yrJjia NpsIMOYrOJIbHOTO Tpey-
rosibHUKa. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJeCTBO. TpUroHome-
Tpudeckue ¢yHKuuu yrios B 30, 45 u 60'.

BrnucaHHbIe U LleHTpaJbHbIE YTJIbI, yTOJI MEX/Y KacaTeJIbHOU U
XOpAOU. YIiibl MeXAy XOpJaMU U CeKylIMMHU. BnucanHble U onu-
CaHHble YeTbIpEXYroJbHUKU. B3auMHoe pacnoJsioxkeHUe [JIBYX
okpyxHocTel. Kacanue okpyxHocTel. Ob611e KacaTe/lbHbIEe K IBYM
OKPY>KHOCTSIM.

9 knacc

Cunyc, KocuHyc, TaHreHc yrJjioB oT 0 go 180'. OcHoBHOe Tpuro-
HOMeTpHUYecKoe TOXAecTBo. PopMyJsibl TpUBEJEHUS.

Pelienne TpeyrosbHUKOB. TeopeMa KOCHHYCOB M TeopeMa CUHY-
coB. PemmreHne nmpakTu4decKUX 3aa4 C UCNOJb30BaHUEM TeOpeMBI
KOCHHYCOB U TeOpeMbl CUHYCOB.

[Ipeo6pasoBanue momo6usa. [lomobue COOTBETCTBEHHBIX 3JIeMEH-
TOB.

TeopeMa o0 nNpou3BeJeHNU OTPE3KOB XOPJ, TeOpeMbl O IPOHU3BeJe-
HUM OTPE3KOB CeKYIMX, TeopeMa O KBajpaTe KacaTeJbHOM.

BekTop, AsvHa (MOAy/ab) BEKTOpa, COHANpaBJieHHble BEKTOPBHI,
NPOTUBOINOJIOXXHO HalpaBJeHHble BEKTOPHI, KOJJHWHEAPHOCTb BeK-
TOPOB, paBEHCTBO BEKTOPOB, ONlepaly HaJ, BeKTopaMu. Pa3iioxe- Hue
BeKTOpa N0 IBYM HeKOJIJINHeapHbIM BeKTopaM. KoopiuHaThI BeKTOpa.
CkangapHoe npousBeJleHHe BEeKTOPOB, IPUMEHEHHe [JisHaX0XAeHUs
JJIMH U yTJIOB.

JlekapTOBBI KOOpPJAUHATHI Ha MJOCKOCTH. YpaBHEHUs NPSIMOU U
OKPY>KHOCTH B KOOpJHWHATax, llepecedyeHUe OKPY>KHOCTeEW U mps-
MbIX. MeTo/, KOOpAHWHAT U ero NpuMeHeHHE.

[IpaBUJIBHBIE MHOTOYTOJBHUKU. [lIMHA OKpYy>KHOCTH. ['pasycHasn
U pajMvaHHas Mepa yrJja, BbIYMCJAEHHE AJIMH AyT OKPYKHOCTEM.
[lnomaab Kpyra, ceKTopa, cerMeHTa.

JIBM>KEeHUsI TIJIOCKOCTU W BHYTPEHHHE CHUMMeETpPUH JGUryp
(anneMeHTapHbIe NpejcTaBaeHus). [lapanienbHblil nepeHoc. [ToBo-
pOT.
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MnaHupyemble nNpeaMeTHble pe3ynbTaTbl OCBOEHUS pabouel
nporpammbl Kypca (rno rogam obyyeHust)

OcBoeHure ydyeGHOro Kypca «['eoMeTpusi» Ha YpOBHE OCHOBHOIO
o61iero o6pasoBaHUA JO/HKHO 00eCrnedYruBaTh JIOCTHXKEHHE CJIefylo-
LUIUX MpeJMeTHBIX 060pa3oBaTe/IbHbIX pe3yJbTaTOB:

7 Knacc

PacnosHaBaTb H3y4eHHBble reoMeTpHUUeCcKHe QUTYPBI, ONIpeJlesIATh UX
B3aWMHOE pacIloJIoKeHHe, H300pakaTb reoMeTpuyeckue ¢u-
I'ypbl; BBINOJHSATh YePTEXHU [0 YCJAOBUIO 3aZa4uu. U3MepATh 1u-
HelHble U yIJ0Bble BeJUYHNHBL. PemaTh 3aja4yy Ha BbIYUCJIEHUE
JJIMH OTPEe3KOB U BeJHWYUH YTJIOB.

JenaTb rpy6yio OoLleHKY JJUHEHHBIX U YIJIOBbIX BEJIUYUH IIpeJjMe- TOB
B peasJibHOM KU3HH, pa3MepoB MPUPOAHBIX 06'bEKTOB. Pas- sn4arthb
pa3sMepbl 3TUX OO'bEKTOB IO MOPAAKY BeJHUYUHBI.

CTpouUTh YepTeXH K reoMeTpUYeCKUM 3aJadyaM.

[Tosib30BaThCA NPHU3HAKaMM paBeHCTBA TPeyroJIbHUKOB, UCIOJIb-
30BaTh NPU3HAKH M CBOMCTBA PaBHOOEJPEHHBIX TPEYTrOJbHUKOB
NpU pelleHUH 337ad4.

[IpoBOAUTE JIOTMYECKHE PACCYKJEeHUs C HCIO0JIb30BaHUEM TreoMe-
TPHUYECKHUX TEOPEM.

[lonb30BaTbCA NpPU3HAKaMM pPaBEHCTBA INPAMOYLOJBHBIX Tpey-
roJbHUKOB, CBOMCTBOM MeJMaHbl, NPOBEJEHHON K THUIOTeHy3e
NpAMOYTOJIBHOTO TPeyroJibHUKa, B pellleHWH reoMeTpUYeCKHUX 3a-
JAad.

OnpefenATh NapajaeJbHOCTb NPSMBIX C IOMOIIbIO YTIJIOB, KOTO- pble
06pasyeT ¢ HUMHU cekynas. OnpeJesssTh NapaaaeJbHOCTb IPSIMBIX C
MOMOIILbI0 PaBEHCTBAa PACCTOSSHUN OT TOYeK OJHOM Nps- MOH [0
TOYeK Jpyrou npsiMoil.

PemaTp 3azauu Ha KJeT4aTOH Gymare.

[IpoBOAUTE BBIYHUCJEHUS U HAXOJAUTb YUCJIOBble U OyKBEHHBIE
3HayeHUs yIJ0B B reOMeTpPUUYECKUX 33/ia4ax C UCIO0JIb30BaHHEM
CyMMBl yTJIOB TPEYrOJbHUKOB M MHOIOYTOJIbHUKOB, CBOMNCTB
yIJ0B, 06pa30BaHHBIX MpPHU IMepecedeHUU JBYX NapasijaesbHbIX
NpsMBIX ceKylled. PemaTh npakTuyeckue 3aZa4d Ha HaxoxJe-
HHe yIJIOB.

BiageTh NoHATHEM reoMeTpPpUYECKOro MecTa To4YeK. YMeThb olpe-
AensiTh OUCCEKTPUCY yIia U CepelUHHbIA NMEePIEHAUKYISP K OT-
pes3Ky Kak reoMeTprUyecKkhe MecTa TOYeK.

dopMyMpoBaTh ONpefesieHUs OKPYKHOCTHM U Kpyra, XOpJAbl U
AvaMeTpa OKPY>KHOCTH, I0JIb30BaTbCsI UX CBOWCTBaMHU. YMeThb
NPUMEHATH 3TU CBOWMCTBA NpPHU pelleHUuU 3ajad.
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BiaseTe NOHATHEM ONMCAaHHOMW OKOJIO TPeyroJIbHHKa OKPYKHO-
CTH, YyMeTb HaxXoJUThb eé 1eHTp. [losb30BaTbcsa pakTaMH O TOM,
YTO GMCCEKTPUCHI YIJIOB TPEeyroJibHUKA NepeceKarTcsd B OJHOHU
TOYKE, U O TOM, YTO CepeJJMHHbIe NNepleHJUKYJIAPbl K CTOPOHaM
TpeyroJbHHUKa NlepeceKalTcsa B OJHON TOYKe.

ByiafieTb NMOHATHEM KacaTeJbHOU K OKPYKHOCTH, MO0JIb30BaThCs
TeopeMOW O NepHeHJUKYJAPHOCTU KacaTeJbHOW W pajuyca, npo-
BEeJEHHOIO0 K TOYKE KaCaHMA.

[Tonb3oBaTbCcA NPOCTEMIIMMH TeOMeTPUYECKUMHU HepaBeHCTBa-
MH, IOHUMaThb UX NPAaKTHUYECKUHN CMBICIIL.

[IpOoBOJUTE OCHOBHbIE reOMeTpPUYECKHEe INMOCTPOEHHUSA C MOMOILBIO
LUPKYJS U JTUHEHKHU.

8 knacc

Pacno3HaBaTbh OCHOBHbIE BU/Ibl YeThIPEXYTOJbHHUKOB, UX 3JIEMEH- ThlI,
[0JIb30BAaThCSI UX CBOMCTBAMHU NPH PELIEHUU IeOMeTpHUYe- CKUX
3a/a4.

[IpuMeHATH CBOWCTBA TOYKU IepecedeHHs] MeJuaH TPeyroJbHHUKa
(ueHTpa Macc) B pelleHUH 3ajay.

BiaseTp NmoHSATHEM CpeAHed JIMHUM TPEYroJbHUKA M Tpamneluw,
NPUMEHSITb UX CBOMCTBAa MPHU pelleHUU TeOMEeTPHUUYEeCKHUX 3ajad.
[Tonb3oBaThcs TeopeMmonr Paseca U TeopeMOU O MPONMOPIMOHAJB-
HBIX OTpe3Kax, IPUMEeHSThb UX JJs pelleHUs NPaKTUIeCKUX 3ajad.

[IpuMeHsATh NPU3HAKKA NMOAOOHS TPEYroJbHUKOB B PELIEHUH Teo-
MeTpUYEeCKUX 33/1ad.

[Tosnb30BaThCs TeopeMoii [ludaropa A1 pemieHUsI reoMeTpUYe- CKUX
M OpakTH4YeCKUX 33ajad. CTPOUTh MaTeMaTHYeCKyl0 MOJeJbB
NMPaKTUYECKUX 33/a4ax, CaMOCTOSITEJIbHO JleJlaTb 4YepTEX U Ha-
XOZUTh COOTBETCTBYIOIIHE JJIUHBL

BiiasgeTp NOHATHUAMH CHUHYCA, KOCHHYCA U TaHTeHCa OCTPOro yrja
NpPSIMOYTOJIBHOTO TpeyroJjibHUKa. [10/1b30BaTbCsl 3TUMHU NOHATHUSA-
MU JJiS1 pellleHUus] NPaKTUYeCKHUX 33/1a4.

BeryvcaaTe (pa3/iMYHBIMH ClocO6aMH) IJIOUIAAb TPEYroJbHHUKA H
MJIOLAaIU MHOTOYTOJIbHBIX GUTyp (HO/Ib3ysICh, re HE0GX0IUMO,
KaJIbKyJASITOpOM). [IpUMEHSATBh MoJiydeHHble YMEHUsI B MPAKTHUYe-
CKHX 3aa4ax.

BiaseTp MOHATHUSAMU BIMCAHHOTO M LEHTPAJBHOTO YIJa, MCIOJb-
30BaTh TEOPEMbl O BIUCAHHBIX yrJjax, yrjax Mexay xopgamu (ce-
KYI[MMH) U yrJjie MeX/y KacaTeJbHOW W XOpJOW NpU pelleHuu
reoMeTpUYeCcKUx 3ajad.

BiaseTp MOHATHEM ONHWCAaHHOIO YeETBHIPEXYTOJbHHUKA, NMPUMEHSTH
CBOMCTBA OMHMCAHHOTO YeThIPEXYyroJbHUKA IPU PelleHNH 33/3a4.

MaTtemMaTtuka. 5—9 knacchbl 75



[IpuMeHATb NOJIyYeHHble 3HAaHHUA Ha NpaKTUKe — CTPOUTH MarTe-
MaTH4YecKHe MOJeU AJs 3a7ad peajbHOH XKU3HU WU IMPOBOJUTH
COOTBETCTBYIOLHE BBIYUCJIEHUS C MPUMEHEHUEM MOAOGUS U TPH-
TOHOMETpPUHU (MOJIb3YSACh, TAe He0OXOAUMO, KaJbKYJISATOPOM).

9 knacc

3HaTb TpUTrOHOMeTpHYecKHe QYHKLMHU OCTPbIX YIJIOB, HAXOJUTh C
MX [IOMOLIbI0 pa3J/IMYHble 3JIEMEHTbl MPSMOYTOJbHOIO Tpey-
rolbHUKa («pelieHHe MNPSIMOYTroJbHbIX TPeyroJbHUKOB»). Haxo-
JUTH (C MOMOIbI KaJIbKYJSTOpa) JAJUHBI U YIJbL AJis1 HETa6IU4-
HbIX 3HaYeHHUH.

[Tosnb3oBaTbcs GopMyJaMu HPHUBEAEHUS U OCHOBHBIM TPHUIOHO-
MeTPUUYECKUM TOXK/ECTBOM JJIs HAXOXIeHHUS COOTHOLIEHUN MeX- iy
TPUTOHOMETPHUYECKUMH BEJUYHUHAMU.

Hcnosb3oBaTh TeopeMbl CUHYCOB M KOCHUHYCOB JJIs HAXOXJeHHUS
pas/JIMYHBIX 3JIEMEHTOB TpeyroJbHUKa («pelleHue TpeyroJbHU-
KOB»), IPUMEHATDh UX NPHU PELIEHUH eOMeTpPHUYEeCKUX 3aJad.

BrazieTh NOHATUAMU IPe06pPa30BaHUsA 006U, COOTBETCTBEH- HbIX
3JIeMeHTOB NMoJ06HbIX Uryp. [losab30BaThCcAa CBOMCTBAMUIIOL06UA
MPOU3BOJIBHBIX QUTYD, yMETb BBIYUCIAATD JJIMHBI U HAa- XOAUTb YTJIb
y noaob6bHbix duryp. IIpuMeHATH CcBoOWCTBa No0OJA06HUSA B
NpPaKTHYEeCKHUX 3aJaydyaXx. YMeTb HNPHUBOJLUTHL NpHUMepbl MNOLO0OHBIX
buryp B oKpy’KarolieM MHUPE.

[losib30BaThCA TeopeMaMHU O IMPOU3BEJEHHUU OTPE3KOB XOpJ, O
NpPOM3BEEHUN OTPE3KOB CeKyIIUX, O KBaJjpaTe KacaTeJbHOH.

[losib30BaThCA BEKTOpPAaMH, MOHUMAThb WX IeOMETPUYECKHH U Pu-
3UYEeCKUH CMBICJ, IPUMEHSATh UX B PELIeHHUU I'eOMeTpPHUYECKUX U
¢dusnyeckux 3azad. [IpUMeHATH CKaJspHOe NpoU3BeJleHHE BeK-
TOPOB JJIsI HAXO0XKJEHUS JJIUH U YTJIOB.

[Tos1b30BaTbCS METOIOM KOOPAMHAT HAa INJOCKOCTH, IPUMEHSTh €ro
B pelleHUH IeOMETPUYECKHUX U MPAKTHYECKUX 33jad.

BiasgeTp NOHATHAMH NPaBUJABHOTO MHOTOYTOJIBHUKA, [JHUHBI
OKPY>KHOCTH, JJIMHBI AYTU OKPY>KHOCTH U paiJHaHHOUN MepHI yTJIa,
yMeTb BBIUYUCAATD IIJI0LaJb Kpyra U ero yactei. [I[pyuMeHsATH no-
JIydeHHble YMEeHUsI B NPAaKTHYECKUX 3aJavyax.

HaxoauTe ocu (MU LEHTPbI) CUMMETPUHU GUTYyp, NPHUMEHSTH
ABYDKEHUS NJIOCKOCTH B MPOCTEHIINX CIAydasX.

[IpuMeHSATH MOJIyYeHHbIe 3HAHHUS Ha NMPAKTHKe — CTPOUTH MarTe-
MaTUYeCKHe MOJeJH JJisl 33Zlad peaslbHON KU3HU M MPOBOJAUTH
COOTBETCTBYOIIME BBIYUC/AEHUS C IPUMEHEHHUEM MOA00US U TPH-
roHoMeTpuueckux GyHKUUN (MOJIb3ysicCh, T'/le He0O6X0AMMO, Kajb-
KyJIITOPOM).

76 Pabouas nporpamma
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TeMaTnyeckoe nnaHMpoBaHue yyebHOro Kypca

(no rogam obyuyeHuns)

7 knacc (He MeHee 68 )

HasBanue
pasgesa (TeMbl)
Kypca (4HMc/Io 4acoB)

OcHOBHOE coaeprKaHue

OCHOBHBIE BUJbI
AeATEeJIbHOCTH o6yqa|oumxc;l

IIpocTeiimmue
reoMeTpuyecKue
durypsbi

M UX CBOMCTBa.
H3mepenue
reoMeTpH4ecKHux
BeJINYMH

(14 4)

[IpocTeiimne reomeTpudyeckue 06b-
€KTbI: TOYKH, IHOpAMble, JIYydHU H
yIJIbl, MHOIOYTOJIbHUK, JIOMaHasl.
CMe)XHble U BepTHKaJbHbIE YTJIbL.
Pa6oTa c npocTeHIINMHU YepTeXKaMH.
W3MepeHUe JUHEHHBIX U YTJOBBIX
BEJINYHUH, BbIYHCJIEHHE OTPE3KOB U
YTJIOB.

[lepumeTp U maouaAb GUryp, co-
CTAaBJICHHBIX W3 NPAMOYTOJIbHHKOB

$opMy/IMpOBATh OCHOBHBIE NOHATHUA U OllpejeJie-
HUA.

Pacno3HaBaTh HU3y4eHHble reoMeTpuUyecKue QuUry-
pbl, onpeAesiATh UX B3aHMHOEe paCIMOJO0XeHHe,
BBINIOJIHATB 4epTEX MO0 YCJOBUIO 3aJa4H.
IIpoBOAUTH NpOCTelllIMe NOCTPOEHUA C MOMOLIbIO
LUPKYJASd U JINHENKU.

HU3MepATh JIMHEeHHble U YIJ0Bble BeJUYUHBI Teo-
MeTPHUYECKUX U MPAKTHUYECKUX 0O'bEKTOB.
OnpepenAaTh «Ha IJa3» pa3Mepbl peajbHbIX 06b-
€KTOB, NPOBOAUTH IpyOyI0 OIeHKY UX Pa3MepOoB.
PemaTh 3a7ja4u Ha BbIUMCJIEHHUEe JJIMH OTPE3KOB U
BeJINYUH YTJIOB.

PelmiaThb 3a/ja4y Ha B3aWMMHOE€ DPACIoOJIOXKEHHEe Teo-
MeTpHUYECKUX QUTYP.

IIpoBOAUTH KiaccHuPUKALUIO YIJIOB, BBIYMCIAATH
JIMHEeNHble U yIJIOBble BeJMYUHB], IPOBOAUTH He-
06X0AMMble JOKa3aTe/JbHble PACCYXKJeHHUs.
3HAKOMMTBCA C HCTOpHell pa3BUTHUA reOMeTPHUH
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ewwedlodu Benogeqd

IIpodoiceHue

HasBanue
pasgesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJbI
AeATeJIbHOCTH Oﬁy'-lalOI.l.ll/lXCSl

TpeyrojibHUKHU
(22 v)

[IoHATHe O paBHBIX TPEYroJIbHUKAX
Y NepBHUYHBbIe NIPe/CTaBJIEeHNs O paB-
HbIX (KOHIPY3HTHBIX) ¢urypax. Tpu
NMpHU3HaKa paBeHCTBA TpeyroJbHU-
KOB.

[Ipr3HaKu paBeHCTBA NMPSIMOYIOJIb-
HBIX TPeyroJbHUKOB. CBOMCTBO Me-
JAUaHbl NPSMOYTOJIBHOTO TpPEeyroJb-
HUKa.

PaBHOGepeHHblE W PaBHOCTOPOH-
HHe TpeyroJbHUKHU. [IpU3HaKu U
CBOICTBA paBHOOGEJPEHHOr0 Tpey-
roJbHHUKA.

[lpoTuB 6GoJblIed CTOPOHBI Tpey-
roJIbHUKA JIEXXUT GOJIbIINN YTOJI.
[IpocTelmne HepaBeHCTBa B reomMe-
Tpuu. HepaBeHCTBO TpeyroJibHUKA.
HepaBeHCTBO JIOMaHOM.
[IpAMOYTO/NIBHBIM TpeyroJbHUK C
yraoMm B 30.

[lepBble NOHATHUS O JOKa3aTesb-
CTBax B reoMeTpUU

Pacno3HaBaTh napbl paBHbIX TPEYroJbHUKOB Ha
rOTOBBIX YepTexax (C ykazaHHeM NpPHU3HAKOB).
BbIBOAUTBL CJye[iCTBUS (PaBEHCTB COOTBETCTBYIO-
LIMX 3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
dopMyIUpoOBaTh OIpejeeHHs: OCTPOYroJbHOTO,
TYNOYroJbHOTO, MNPSMOYIOJbHOIO, paBHOGELpeH-
HOIr'0o, PaBHOCTOPOHHETO TPEYTroJbHUKOB; OHCCEK-
TPHUCHI, BBICOTBI, MeJAHAHbl TPEYroJbHUKA; Cepe-
JAUHHOTO IepHeHJUKyJisipa OTpe3Ka; IepuMeTpa
TpeyroJbHUKa.

dopmyupoBaTh CBOICTBAa U NpPU3HAKU paBHObe-
JAPEHHOTO TpeyroJbHHUKA.

CTpouTh YepTeXXH, pelmiaTh 3aJ4a4M C IOMOIIbIO Ha-
XO0X/IeHHUSl PaBHBIX TPEYTroJIbHUKOB.

IIpMeHATh NPU3HAKU pPaBEHCTBA NMPSIMOYTOJbHBIX
TPeyroJIbHUKOB B 3aJa4yax.

Hcnonb30BaTh 11MdpoBbIEe pecypchl AJIsL UCCIe0-
BaHMUA CBONCTB HU3y4yaeMbIx QUTYD.

3HAKOMUTBCA C UCTOPHUEH pa3BUTHSA reOMeTpUH

INapansienbHble
npsAMele, CyMMa
yIJIOB TpeyroJjbHHUKa
(14 y4)

[MapannesibHble NpsiMble, UX CBOU-
cTBa, Ilateiii mocrtynat EBkiuga.
HakpecT sexaljue, COOTBETCTBEH-
Hble U OJHOCTOPOHHHE yTJbl (06pa-

dopMyIMpPOBaTh MOHATHE NAPaJIJIeNbHbBIX NPS-
MbIX, HAXOAUTb NPAKTUYECKHE NPHUMEPHI.
H3y4aTh cBOHCTBA YI/0B, 06pa30BaHHbBIX P Ile-
peceyeHUH NapasljieJIbHbIX NPAMBIX CEKYILEeH.
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30BaHHbIEe NPU NEpeceYyeHUHu mnapaJ-
JIEJIbHBIX NMPSMBIX CEeKylei).
[IpM3HaK NapasljieJIbHOCTH HPSMBIX
yepes3 paBeHCTBO PACCTOSHUM OT TO-
YyeK OJHOU MpsAMOH [0 BTOPOH mpd-
MOM.

CyMMa yrJioB TpeyroJibHUKa U MHO-
royroJibHHUKa.

BHelHue yrjibl TpeyroJbHUKaA

IIpoBOAMTL [JOKa3aTe/IbCTBA MApaJlJIeIbHOCTH
JBYX IIPSIMBIX C IOMOIIBIO YTIJIOB, 060pPa30BaHHBIX IPU
fepeceyeHUU ISTHUX MNPSAMbIX TpeTbed NpsIMoil.
BBIYUCIATh CYMMY YIJIOB TPEYroJbHUKAa U MHOTO-
YroJIbHUKA.

HaxoauTb uncyioBble U 6yKBeHHblE 3HAYEHUS YIJI0B
B IeOMETPUYECKUX 33Jjla4yaX C MKCIOJIb30BAaHU- €M
TEeoOpeM O CyMMe YTIJIOB TpPEeYrojbHHKa M MHOIO-
YroJIbHUKA.

3HAKOMMTBCA C UCTOPUeEN pa3BUTHS FeOMeTpPUHU

OKpyKHOCTb

U KpYyT.
TeomeTpuyeckue
NMOCTPOEHUs

(14 v)

OKpy»KHOCTb, XOpJZibl U AHaMeTphl,
HUx cBocTBa. KacaTesbHas K OKpyX-
HOCTHU. OKpy>KHOCTb, BIIMCaHHasA B
yroJi. [lonatue o 'MT, npuMeHeHne
B 3aZlayax. buccekTpuca u cepeuH-
HbI MNepHeHJUKYJAp KaK reome-
TpUYecKHe MecTa TOYeK.
OKpy»>KHOCTb, OINHCAaHHasA OKOJIO
TpeyroJibHUKa. BniucanHasa B Tpey-
TFOJIBHUK OKPY>XHOCTB.

[IpocTeimne 3aa4yu Ha NOCTpOEHUe

dopmyupoBaTh onpejesieHUA: OKPYKHOCTH, XOP-
Abl, lIMaMeTpa U KacaTeJIbHON K OKpy»KHOoCTHU. U3-
y4yaThb UX CBOHCTBA, IPU3HAKH, CTPOUTh YEPTEXKHU.
HccrnepoBaTh, B TOM yuc/e UCHOJAb3Yysd LUPpPOBbIE
pecypchl: OKPY>KHOCTb, BIUCAaHHYIO B yroJi; LIEeHTP
OKPY>KHOCTH, BIMCAHHOU! B yroJI; pABEHCTBO OTpPE3-
KOB KacaTeJIbHbIX.

HUcnoab3oBatb MeTtoa 'MT a1 joka3aTesibCTBa
TeopeM O NepecevyeHUuU GUCCEKTPUC YTJIOB Tpey-
roJibHUKA U CepeJUHHBIX MepINeHAUKYJISPOB K CTO-
poHaM TpeyroJyibHHKa ¢ nomMolibio 'MT.
OBJ1aieBaTh NOHATHUSAMHA BIIMCAHHOM U ONMMCAaHHOM
OKPY>XHOCTEH TpeyroJibHUKa, HAX0AUTb L|eHTPhI
3TUX OKPYKHOCTEH.

PemiaTth OCHOBHbIE€ 3aJa4y¥M HA MOCTPOEHMeE: YIJa,
paBHOro AaHHOMY; CepeJUHHOro INeprneHAUKyJspa
JAHHOTO OTpe3Ka; MNpsiMOH, mpoxojsileil 4yepes
JAHHYI0 TOYKY U epHeHAUKYJASIpHON JaHHOM Npsi-
MOH; 6MCCEKTPHUCHI JAHHOIO yTJia; TPEyroJbHUKOB
M0 pPa3/IMYHbIM 3JIEMEHTAM.

3HAKOMMUTbCA C UCTOPUEN pa3BUTUS TEOMETPUU
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ewwedJodu sehOged

IIpodoiceHue

HasBanue
pasgesia (TeMbl)
Kypca (4McjI0 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJbI
AeATEeJIBHOCTH Oﬁy'-lalOI.l.ll/IXCﬂ

IloBTOpEHME, 0606-
IeHne

3HAHUH

(4 4)

[ToBTOpeHHe u 0606I1IeHNE OCHOB-
HbIX NOHATUH U METOJO0B Kypca
7 Kjacca

PemiaTp 3aja4M Ha MOBTOPEHHE, HJLIIOCTPUPYIO-
LIH1E CBSI3U MEX/AY Pas3JMYHbIMU YacTSIMH Kypca

8 knacc (He MeHee 68 )

HasBanue
pa3jesa (TeMbl)
Kypca (4Huc/Io 4acoB)

OCHOBHOE coAeprkaHUe

OCHOBHBIE BUAbI
JAesTeJbHOCTH 06y4alouuXcs

YeTbIpEXyTroJIbHUKHU
(12 4)

[lapanniesiorpaMM, ero NpusHaku U
cBoMcTBa. YacTHbIe cjay4yau mnapaJ-
Jles10rpaMMoOB (MpsIMOYTOJIbHUK,
poM6, KBajpaT), UX INpPHU3HAKU U
cBolicTBa. Tpanenusi. PaBHOGOKast u
MPsIMOYTOJIbHAsA TpPaleluu.
YnBoeHue MenuaHbl. lleHTpasbHad
CUMMeTpus

H3o06pakaTh U HAXOJAMTh Ha YepTeXax YeTbIPEx-
YTOJIbHUKH Pa3HbIX BUJIOB U UX 3JIEMEHTHI.
dopmMy/IMpOBaTh ONpeje/IeHUs: apaslieorpaMma,
NpsAAMOYTroJIbHUKA, poM6a, KBajApaTa, TpameLuH,
PaBHOGOKOH TpameLHH, NPsIMOYTOJIbHOM Tpamneluu.
Joka3bIBaTh M HCNOJIb30BaTh NPU pelIeHNHU 3a4a4
NIPU3HAKH U CBOWCTBA: apaJijielorpaMMma, npsiMo-
yroJibHUKa, poM6a, KBaJpaTa, TpaleLuH, paBHO-
GOKO¥ Tpamnenuy, NpsiMOYroJbHOU Tpameruu.
I[IpUMeHATh METOJ, yABOEHUSI MeJHUaHbl TPEYrosb-
HUKA.

Hcnonb30BaTh 1MQpoOBbIe pecypchbl AJasl UCCIeN0-
BaHUA CBOWCTB M3y4aeMbIX QUTYP.

3HAKOMMTBCA C HCTOpHel pa3BUTHUA reOMeTPUH
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Teopema daneca
U TeopeMa O Ipo-
MOPIHUOHATBHBIX
oTpe3Kax, NoJ006-
Hble TPEeyTroJbHUKU
(15 y4)

Teopema daneca u TeopeMa o npo-
MOPLMOHAJIIBHBIX OTpe3Kax.
CpenHsAss JIMHUSI TpeyroJibHUKa.
Tpanenus, eé cpeiHAA JHUHUS.
[IponnopunoHaNbHble OTPE3KH, MO-
CTpOEHHe 4YeTBEPTOro NpPONOPILHO-
HaJIbHOTO OTpe3Ka.

CBoiicTBa LleHTpa MacC B TPeyroJib-
HHUKe.

[logo6Hble TpeyrosbHUKU. Tpu
MpU3HaKa MoJ06US TPEYTroJbHUKOB.
[IpakTH4YecKoe NpUMeHeHHe

IIpOoBOAMTH NMOCTPOEHUS C NMOMOILbIO LUPKYJsS U
JIMHEMKH C Hcrosib3oBaHHe TeopeMbl Pajeca U Te-
OpeMbl O NPONOPLHOHAJIBHBIX OTpPE3Kax, CTPOUTh
4YeTBEPTHIA MPONOPLHUOHAIBHBIN OTPE30K.
IIpoBOAMTE JOKa3aTe/IbCTBO TOrO, YTO MeJHaHBbI
TpeyrosbHUKa IepeceKkalTcs B OJHOM TOUYKe, U Ha-
XOAUTD CBSI3b C LIEHTPOM MacC, HaXOAMTb OTHOILe-
HUeE, B KOTOPOM MeJMaHbI JeJsTCS TOYKOH UX mnepe-
cedyeHHs.

HaxoauTh nono6HblE TPEYroJbHHUKHM Ha TOTOBBIX
yepTeXxax C yKa3aHHeM COOTBETCTBYIOLIUX NPU3HA-
KOB MOJI00US.

PemaTh 3afa4M Ha M0J400HbIe TPEYTOJBHUKHU C I10-
MOIIIbIO CAMOCTOSITE/IbHOT'O NOCTPOEHUS YepTexenu
HaxO0X/eHUsl NOJOGHBIX TPEYTOJbHUKOB.
IIpoBOoAMTE [OKa3aTeJIbCTBA C MCIOJIb30BAaHUEM
MPU3HAKOB NOA06US.

Jloka3pIBaTh TPU NpHU3HAKa MOJ00HUS TPEYroJbHU-
KOB.

IIpuMeHATH NoJIydYeHHble 3HAHUSA IPU pelleHUuH
reoMeTpUYeCKUX U NPaKTUIECKHUX 3a7ad.
3HAKOMMTBCA C UCTOPHEN pa3BUTUSL reOMETPUU

Inomaamb.
HaxoxaeHue
mwiomaaen
TPeyroJibHUKOB

M MHOT'OYTOJIBHBIX
Juryp. Ilnomaau
NnoA0GHBIX GuUryp
(14 4)

[louaTue 06 o06IIel TeopuUu IJIO-
LIagu.

dopmyJibl AJis1 JI0MAH TPEYTroJib-
HUKa, napaJsuiesorpamma. OTHole-
HYe IJIOAJiel TpPeyroJbHUKOB C
OGLIMM OCHOBaHHEM MJIM OO6LeH
BBICOTOM.

OBJ1aieBaTh NEPBUYHBIMHM MNpPEJCTaBJIEHUAMU 006
o61el Teopuu miaomanu (Mepsl), popMyMpoBaTh
CBOMCTBA IJIOWIAJH, BBIACHATb WX HarJAJHbIA
CMBICJI.

BeIBOAUTL GOPMYyJibl IJIOIAAU NapaslIesorpaMMa,
TpeyroJibHUKa, Tpaneuuu us ¢opMyJibl MJIOLALU
MpsSIMOYTOJIbHUKA (KBazpara).
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ewwedlodu senogeqd

IIpodoiceHue

HasBanue
pasgesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJbI
AeATeJIbHOCTH Oﬁy'-lalOI.l.ll/lXCSl

BeluncieHue miomaZied CJIOXKHBIX
duryp uepes pasbreHue Ha YACTH U
JLOCTpOEHHUE.

[Inowazau ¢uryp Ha KjaeT4yaToH 6y-
Mmare.

[lnowaau mnonobHbIX ¢uryp. BbI-
YyHCcJeHWe IuIomazed. 3agadyd  C
NpaKTHUYECKUM coJiepkaHueM. Pe-
lleHWe 33aZla4 C MOMOLbI MeToja
BCIIOMOraTeJbHOU MJIoLagu

BbIBOAUTDH GOPMYJIbI IJIOLIAH BBIIYKJIOTO YEThIPEX-
yroJIbHUKA Yepe3 AyuaroHavu U yroj MexJy HUMH.
Haxoauthk miomaau ¢Guryp, U300pakéHHBIX Ha
KJleT4yaTol 6yMmare, MCHOJIb30BaTh pa3bueHHe Ha
YacTH U JJOCTpPOEHHeE.

Pa36upaTh NpUMepbl HCIOJIb30BaHUSA BCIOMOTra-
TeJIbHOM IJIOIAAU JJIs pelleHHUs TreoMeTpUYeCcKHUX
3ajau.

HaxoauTs nioua iy nogo6HbIX GUTYD.
BBIYUC/IATH IJIOWAU PA3JMYHBIX MHOI'OYTOJIbHBIX
¢uryp.

PemaTh 3aja4¥ Ha IJIOIIAAb C NMPAaKTHYECKHUM CO-
JepKaHueM

Teopema IIudaropa
U HaYaJia
TPUTOHOMETPUH
(10 yv)

Teopema [Mudaropa, eé nokaszaresib-
CTBO M IIpuMeHeHHe. O6paTHas Teo-
pema Iludaropa.

OnpejsiesieHHe TPUTOHOMETPHUYECKUX
YHKIMHA OCTpOro yrJia, TpPUTOHOMe-
TpU4YeCKrMe COOTHOLIEeHHudA B NPAMO-
yroJbHOM TpeyrosbHUKe. OCHOBHOE
TPUTOHOMETPUYECKOE TOXJECTBO.
CooTHOIIEHHA MeXAYy CTOPOHaMHU B
NPAMOYTOJIbHBIX TPEyroJbHHUKAX C
yrinamu B 45 u 45+ 30 u 60

JlokasbiBaTh TeopeMy I[ludaropa, mcnoab3oBaTh
eé B NPaKTUYE€CKUX BBIYHUC/IEHHAX.
dopmMyaUpoBaTh onpeje/eHUs TPUTOHOMeTpUJe-
CcKUX QYHKIIMH OCTPOro yrJja, HpOBepATh UX KOP-
PEKTHOCTb.

BBIBOL[HTB TPUTOHOMETPHUYECKHE COOTHOLIEHHA B
NpsIMOYTIOJIbHOM TpPEeyTroJIbHUKE.

HccnenoBaTh COOTHOIIEHUS MeXJy CTOPOHaMH B
NPsSIMOYTOJIbHBIX TPeYyToJIbHUKAX C YIJ1aMu B 45° u
45°; 30° u 60°.

Hcnonp3oBaTh GopMyJibl IPUBEJEHHUS U OCHOBHOE
TPUTOHOMETpPHUUYECKOe TOXAECTBO A/ HAaXOXJeHUs
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COOTHOLIEHHUH MeX/ly TPUTOHOMEeTPHUYEeCKUMH PyHK-
OUAMHU Pa3JIMYHBIX OCTPbIX YIJIOB.

IIpyuMeHATH NOJIlydyeHHble 3HAHUA U YMEHUS NpHU
pelleHNH NPaKTUYECKHX 3a/a4.

3HAKOMHUTHCA C UCTOPHEN pa3BUTHUSA reoMeTpPUU

Yriibl B OKpY>KHO-
ctu. BnucanHsblie

M ONMCaHHbIE
4eThbIpexyroJbHUKH.
KacaTtenbHbie

K OKPY>KHOCTH.
KacaHnue oKpy»KHO-
crei

(13 49)

BnicanHble u LHeHTpaJIbHbl€ YTIJIbI,
YroJl MEX/Y KacaTeJbHOU U XOpJ 0.
Yruel Mexay XopJaMH U CeKylUU-
MH.

BrnvcaHHBIe ¥ oM CaHHBbIE YeThIPEX-
YTrOJIbHUKH, UX NPU3HAKU U CBOW-
ctBa. [I[pyuMeHeHUe 3TUX CBOUCTB
NpHY pelleHUHU reoMeTpPUYeCKHX 3a-
Aad.

BsauMHoOe pacnosioxkeHHe —JBYX
OKpy>kHocTel. KacaHne OKpy»XHO-
cTer

dopMy/IUpPOBATh OCHOBHbIE OIpEeJie/IeHHUs], CBSI3aH-
Hble C yIJIlaMHd B Kpyre (BHHMCaHHBIH yroJ, LieH-
TpaJIbHBIH yT0JI).

HaxoAuTb BIIMCAaHHBIE YTJIb], ONUPAIOIIHECH HA O
HY AYTY, BBIYUCJIATH YIJIbl C IOMOIbI0 TEOPEMBI O
BIIMCAaHHBIX yrJaX, TEOPeMbl O BIIMCAHHOM 4YeThbI-
pPEXyroJIbHYKe, TEOPEMBI O LIeHTPAJIbHOM yTJI€.
HcciepoBaTh, B TOM YHC/Ie C IOMOIIbIO [UPPOBBIX
pecypcoB, BIIMCAaHHble U OIMCAHHbIE YeTbIPEX-
YrOJIbHUKH, BBIBOAUTDb UX CBOMCTBA U MPHU3HAKHU.
Hcnosib30BaTh 3TH CBOWCTBA W NPHU3HAKW NpHU pe-
IIEHUH 33734

IloBTOpPEHUE, 0606-
HeHue

3HaAHUM

(4 4)

[loBTOpEeHHEe OCHOBHBIX MOHSATUUN U

MeTO/0B KypcoB 7 U 8 KJaccos,
060611IeHUe 3HAHUK

Pemath 3aJjlayM Ha MOBTOPEHHE, WJLIIOCTPUPYIO-
1[He CBSA3U MEX/y pa3/IMYHbIMH YacTSIMH Kypca
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HasBanue
pasjesa (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOE coAepiKaHue

OCHOBHBIE BUBI
AeATeJIbBHOCTH Oﬁy'-lalOI.l.ll/IXCH

TpuronomeTtpus.
TeopeMbl KOCHHY-
COB U CHHYCOB.
PelieHue TpeyroJb-
HUKOB

(16 4)

OnpejiesieHHe TPUTOHOMETPHUYECKUX
dyHkui yriaos ot 0+ go 180-.
KocuHyC ¥ CMHYyC NpsIMOTO W TYIOrO
yrna. Teopema kocuHycoB. (0606-
mEHHAs) TeopeMa CHUHYCOB (C pajau-
yCOM ONUCAaHHOH OKpyHocTH). Ha-
XOX/EeHUE JJIMH CTOPOH U BEJHYHUH
yIJIOB TPEyroJIbHUKOB.

dopmMysia maouaAM TpeyroJbHUKA
Yyepes JjBe CTOPOHBbI U YTOJ MeXAy
HuMu. Popmysa mJowAAU YeThI-
PEXyroJIbHUKA Yepes3 ero AuaroHajau
U yroJ Mex/Jy HUMH.
[IpaKkTH4YecKoe NpUMeHEHHe JloKa-
3aHHBIX TEOpeM

dopMyIMpOBaTh OnpeAeeHusA TPUrOHOMeTpHUYe-
CKUX QYHKLIUH TYNBIX U NPSIMBIX YIJIOB.
BBIBOAUTB TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
(c pafuycoM ONMHMCAaHHOUW OKPY>KHOCTH).

PemiaTb TpeyroJbHUKH.

PemaThb npakTHYecKHe 3a/a4H, CBOAAIIMECH K Ha-
XOXKJIeHUI0 Pa3/IMYHbIX 3JIeMEHTOB TPeyroJbHHUKA

IIpeo6pasoBaHue
noao6us. Merpude-
CKHEe COOTHOLIEHUS
B OKPYKHOCTU

(10 9)

[lousiTHe 0 mMpeo6pa3oBaHUM MOJO-
ousl.

CoOTBETCTBEHHbIE 3JIEMEHTHI M0J[06-
HBIX QUTYD.

Teopema o mpou3BeeHUH OTPE3KOB
XOpJ, TeopeMa O NPOU3BEJEHUU OT-
PE3KOB CeKyIIUX, TeopeMa O KBa-
ApaTe KacaTeJbHOH. [I[puMeHeHUe B
pelleHur reoMeTpUYecKHX 3aJad

OcBaMBaTh NOHATHE NpPeoOpa3OBaHUSA NOJOGUS.
HcciepoBaTh OTHOIIEHHE JIMHEHHBIX 3JIEMEHTOB
uryp npu npeob6pasoBaHuM mNojaob6us. Haxoaurtsb
NMpUMephl MOA06HS B OKpYXKalolled AeHCTBUTEJb-
HOCTH.

BBIBOAUTH METPUYECKHE COOTHOILIEHUS] MEXJY OT-
pe3KaMU X0pJ, CEKYLUX U KacaTeJbHbIX C HCIO0JIb-
30BaHHEM BIIMCAaHHBIX YIJIOB M NOJOOGHBIX Tpey-
rOJIbHHUKOB.
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Pematn reomMeTpu4yeCckKue 3aJa4v U 3aJ4a4Yu U3 pe-
aJIbHOW KU3HHU C HCIOJIb30BAaHUEM HOL[O6HbIX Tpe-
YTrOJIbHUKOB

BekTopbl
(12 4)

OmnpepesieHre BEKTOPOB, CJIOXEHUeE
M pa3HOCTb BEKTOPOB, YMHOXXeHHe
BEKTOpa Ha YHUCJIO.

dusnyeckuit M TreoMeTpUYECKUH
CMBICJI BEKTOPOB.

Pa3siokeHue BeKTopa IO JIBYM He-
KOJUIMHEApHbIM BekTopaM. Koopau-
HaThl BEKTODpa.

CkasisipHOe TpOU3BeJleHHe BeKTO-
pOB, €ro NpUMeHeHUe JJIsI HaX0oXze-
HUA JJIHUH U yI‘JIOB.

Pemienue 3a7a4 c MoMoOIIbI0 BEKTO-
poB.

[I[ppuMeHeHHe BEKTOpPOB AJisl pelle-
HHUA 3a4a49 KMHHEMAaTHKH U MEeXaHH-
KU

Hcnosp30BaTh BEKTOPHI KaK HallpaBJIeHHbIE OTpe3-
KH, HCC/IeJ0BaTh reoMeTpUYeCcKUH (IlepeMeleHHe)
1 ¢u3uvyeckrud (cusia) CMbICIBI BEKTOPOB.

3HaTh omnpeje/ieHUs1 CYMMbl U Pa3HOCTU BEKTOPOB,
YMHOXXEHHsI BEKTOpa Ha 4HCJI0, UCCAeA0BaTh reo-
MeTpUYeCKHH U (U3UYECKHH CMBIC/IBI 3THUX Onepa-
LA,

PemaTh reoMeTpuyeckye 3aZadyy C MCIOJb30BaHU-
eM BEKTOPOB.

Pack/1agbIBaTh BEKTOD 10 JBYM HEKOJIJIMHEAPHBIM
BEKTOpaM.

Hcnonb30BaTh CKajlsipHOE NPOU3BeJleHHEe BEKTO-
pOB, BBIBOJMTb €ro OCHOBHbIE CBOWCTBA.
BBIYUC/IATh CYMMY, Pa3HOCTb M CKaJIIpHOE NpPOU3-
BeJleHHe BEeKTOPOB B KOOPJHUHATaX.

I[IpMeHATHh CKaJsipHOEe NMPOU3BeJleHHEe JJIsT HaX0X-
JEeHUs JJIMH U YTJIOB

JlekapTOBBI KOOp/JM-
HaThl HAa IJIOCKOCTH
(9 4)

JlekapToBbl KOOpPJAMHATBI TOYEK Ha
MJIOCKOCTH.

YpaBHeHHEe NPSIMOU. YTJIOBOH K03d-
UIMeHT, TAaHreHC yrJja HaKJOHA,
napaJjijie/ibHble U NepHeHUKYJIsSp-
Hble NpsIMBbIE.

YpaBHeHUe oKkpyxHOCTHU. Haxoxe-
HHMe KOOpAWHAT TOYeK NepeceyeHUs
OKPY?KHOCTH U NPSIMOH.

OcBauBaTh MOHATHE NPSIMOYTrOJbHON CUCTEMBI KO-
OpAMHAT, [leKapTOBbIX KOOPAWHAT TOYKHU.
BbIBOAUTE ypaBHeHUEe NPAMOU U OKPY>KHOCTHU. BbI-
AeJIATh NOJIHBIA KBaZpaT AJi HaX0XJeHUs LieHTpa
U pajuyca OKpPY>KHOCTH IO eé ypaBHEHMUIO.
PemaTe 3aJa4yM Ha HaxoX/JeHHe TOUYeK Iepeceye-
HHUsS MPAMBIX U OKPY>KHOCTeH C NOMOIIBI MeToja
KOOpAMWHAT.
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MeTop KOOpAUHAT NpPHU pelleHUuHr
reoMeTpUYecKHX 3ajad.
Hcnosb3oBaHue MeToAa KOOpJAMHAT
B IIPAaKTHYECKUX 3aJa4ax

Hcnos1b30BaTh CBOWCTBA YIJOBOro ko3dgduuueHta
NpsIMOM NpHU pelleHUH 3ajad, AJsA onpejeseHus
pacrnoJioXkeHHs1 NPsIMOH.

IIpMeHATh KOOPAWHATHI NIPU pellleHUH reoMeTpU-
YeCKHUX M NPAKTHUYEeCKUX 3aJay, JJis [NOCTPOEeHUs
MaTeMaTH4YeCKHX MoJieJiel peaJIbHBIX 3aja4 («Me-
TOJ, KOOPAHHAT»).

Ilos1b30BaThCA /i MOCTPOEHUSI U HCCAEJOBAaHUU
1MPpPOBBIMU pecypcaMH.

3HaAKOMMTBCA C UCTOPUell pa3BUTHUA reOMETPUH

I[IpaBUIbHBIE
MHOTI'OYT0JIbHUKH.
JIJIMHA OKPYKHOCTHU
U IUIOIAaJb Kpyra.
Belyuc/ieHue 1J10-
maaen

(84)

[IpaBU/IbHBIE MHOTOYTOJIbHUKH,
BbIYMCJI€HHE HUX 3J1eMeHTOB. Yucio
p ¥ AJIMHA OKPY>XHOCTHU. [liMHa ay-
U OKpYy>KHOCTH. PanuannHas Mmepa
yrJja.

[lnomasp Kpyra M ero 3JeMeHTOB
(cexTopa u cerMeHTa). BoluncieHue
mwiowaged ¢GuUryp, BKJHOYAKOIIAX
3JleMeHThbl Kpyra

dopmMyIHpOBaTh onpejie/ieHHe NPaBUIbHBIX MHO-
royroJbHUKOB, HAXOJAUTh UX 3JIEMEHTHI.
Ilo/1b30BaTbCA MOHATHEM JJIMHBl OKPY>KHOCTH,
BBeJIEHHBIM C IIOMOIIbI0 NPAaBUJIbHBIX MHOIOYTOJIb-
HUKOB, onipeJesATh Y1CJIO P, AJUHY AYyTH U paju-
aHHYIO Mepy yrJa.

IIpoBOAUTH mepexoh OT paJjJUaHHOW Mepbl yrja K
rpaZyCcHoOi U Ha0GOPOT.

OnpejenATh IJIOWAAL Kpyra.

BoiBoauTb GOpMyJibI (B IpafilyCHOH M paJHaHHOH
Mepe) AJs1 AJIMH AYyT, IJIOIaJield CEKTOPOB U Cer-
MEHTOB.

BbIYMCIATH IJIOWAAU GUTyp, BKIIOYAOIIUX 3Jie-
MEeHTBI OKPYKHOCTHU (Kpyra).

HaxoauTp oAy B 33a4aX peaslbHOHW KHU3HU
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JIBMOKeHHS TIOCKO-
cTu
(6 9)

[ToHsATHE O ABHXKEHHH IJIOCKOCTH.
[lapasyieNbHBIA NepeHOC, TOBOPOT U
cumMeTpusi. OCH ¥ LeHTPbl CHMMe-
TPHUH.

[IpocTeline NnpuMeHeHUs B pellle-
HUM 337124

Pas6uparte npumepsl, WIJIIOCTPUPYIOIHE MOHATHUSA
JABWXKEHMUS, LIEeHTPOB U 0CEH CUMMETPHH.
®opMySTMPOBATh OIpe/ieIEHUS TAPAJJIENbHOTO Te-
peHoca, MOBOPOTA U 0CEBOM CUMMeETpPUU. BHIBOAUTD
MX CBOMCTBa, HAXOAUTb HENOJBHXKHbIE TOYKH.
HaxoauTpb 11eHTpbl U OCH CUMMETPHUH NMPOCTEeHIINX
duryp.

I[IpyMeHATh mNapasjjesjbHbI IepeHoC U CHMMe-
TPUIO NPHU pelleHUWH TreoMeTpHUYecKHxX 3ajay (pas-
6UpaTh NpUMEpHI).

Hcnosib30BaTh /s NMOCTPOEHHUS U HUCCJAeOBaHUU
H$poBbIe pecypchl

MoBTOpEeHue, 0606-
IeHue, CUCTeMaTH-
3an sl 3HAaHUN?

(7 9)

[ToBTOpEHHE OCHOBHBIX MOHATHUH U
MeTOJ,0B KypcoB 7—9 KJiaccoB, 0606-
LeHHe U CHCTeMaTHu3alus 3HaHUM.
[IpocTteiinine reomerpuyeckue du-
rypbl M Ux cBoicTBa. U3mepenue
reoMeTpUYeCKHX BeJIMYUH.
TpeyrosibHUKHU.

[lTapannenbHble U NepHneHAUKYIAP-
Hble NpsIMbIe.

Okpy>xHOCTb U Kpyr. 'eomeTpuye-
CKHe IOCTPOEeHUs. YIJIbl B OKPYX-
HOCTH. BnucaHHBIe M oONMCaHHBbIe
OKPY>KHOCTH MHOT'OYTOJIbHUKOB.

OnepupoBaTh NOHATUAMHU: UTYpa, TOUYKA, NpPs-
Masi, yroJj, MHOTOYTOJIbHUK, PaBHOOGEAPEHHBIH U
PaBHOCTOPOHHUM TPEYroJIbHUKH, NPSIMOYTOJbHBIN
TpeyroJibHUK, MeJauaHa, GUCCeKTpuca U BbICOTA
TpeyroJibHUKa, MapaJsiieJlorpaMM, poM6, MpsMo-
YTOJIbHUK, KBaZ|paT, Tpalleliusi; OKPY>KHOCTb, Kaca-
TeJIbHAsA; paBeHCTBO U noJo6ue GUryp, Tpeyrosib-
HUKOB; NapaJlJIeJIbHOCTb U NMePHNeHAUKYJISAPHOCTD
MPSIMBIX, YTOJ MEXAY MPSAMbIMU, CHMMETPHUS OT-
HOCHUTEJIbHO TOYKHU U MPSIMOMU; AJIMHA, PACCTOSIHUE,
BeJIMYMHA YTJIa, [JI01a/lb, IEPUMETP.
Hcnoab3oBaTh GOpMyJIbl: NepUMeTpa U IJIOIALH
MHOT'OYTOJIbHUKOB, JJIMHbI OKPY>KHOCTH M IJIOILA-
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[IpsiMas ¥ OKPY>KHOCTb.
YeTbIpéXyroJbHUKH. BiucaHHble U
ONMCAaHHbIEe YeThIPEeXyToJbHUKH.
Teopema I[ludaropa 1 Hayasa Tpu-
roHomMmeTpuH. PemeHue o61mux Tpe-
YTOJIBHUKOB.

[IpaBU/IbHBIE MHOTOYTOJIBHUKH.
[Ipeo6pazoBaHus MJIOCKOCTHU. [IBU-
keHus. [logo6ue. CuMMeTpUs.
[Mnomaae. BerurucaeHue mJjolnaen.
[Mnomaau noao6HBIX GUTYD.
JlekapTOBBI KOOPAHHATHI Ha ILJIO-
CKOCTH.

BekTopsl Ha MJI0CKOCTH

M KpyTa, 06'béMa NPSIMOYT0JIbHOTO NapaJljiesenu-
neja.

OnepupoBaTh NOHATUSIMHU: NIPSIMOYToJIbHAsA CUCTE-
Ma KOOPJWHAT, BEKTOP; MCHOJIb30BAaTh 3TU IOHS-
TUA [JiS NpeACTaBJIeHUs JaHHbIX U pelleHHs 3a-
Jady, B TOM 4YHCJe U3 APYTUX Y4eOGHBIX IpeMETOB.
PemiaTh 3aJayM Ha [OBTOPEHHE OCHOBHBIX IOHSf-
THUH, WIJIOCTPALUIO CBsA3ed MeXAy pa3/IMYHbIMHU
4acTsIMU Kypca. BelGMpaTh MeTOoJ, /11 pelleHus
3aJa4uH.

Pemath 3aa4M U3 NOBCEJHEBHOW KHU3HU




Pabouas nporpamma
yuyebHOro kypca «BepossTHOCTb U CTaTUCTUKa».7—9
KNnaccbl

Llenn usydyeHnsi yyebHoro kypca

B coBpeMeHHOM LMQPOBOM MHUpe BEpPOSATHOCTb U CTAaTUCTHKA INpH-
06peTarT BCE OGOJIBIIYI0 3HAYUMOCTb, KaK C TOYKH 3PEHUs MPAKTH-
YeCKHX NPHUJIOKEHHH, TaK U UX poJM B 00pa3soBaHUHM, HEOOGXOJHMOM
KaxJoMy 4eJsioBeKy. Bo3pacTaeT uyucio npodeccuid, npu oBJaJleHUU
KOTOpPbIMH TpebyeTcsi xopoiuas 6a30Basg MNOATOTOBKA B 06JacTH
BEPOSITHOCTH W CTATUCTHUKH, TaKas MOJArOTOBKAa BaXKHa [Jis MpO-
JOJDKeHUsT o00pa3oBaHUsI W [AJd  ycnellHoOW npodeccHoHabHOU
Kapbephl.

Kaxapli 4esoBeK IOCTOSSHHO NPHHUMaeT peLIeHUss Ha OCHOBe
MMEIOUIUXCA Yy Hero JAaHHbIX. A /1 060CHOBAaHHOrO NPHUHSATHS pe-
LIeHHs B YCJAOBUAX HENOCTAaTKa WM H36bITKAa HMHOpMalUu Heoo6-
XOJUMO B TOM 4YHCJe Xopouio cHOpMHUPOBAHHOE BEPOSTHOCTHOE U
CTAaTUCTUYECKOE MBIIIJIEHHE.

MMeHHO NO3TOMYy OCTPO BCTaja HEO6XOAUMOCTb CHOPMHUPOBATH Yy
oby4Jammuxcsi QYHKLIHOHAJbHYIO TI'PaMOTHOCTb, BKJ/IOYAWOUYyIO B
cebs1 B KayeCTBe HEOTHEMJIEMOH COCTaBJAKOLIEH YMeHHEe BOCIHPHHHU-
MaTb U KPUTUYECKH aHAJIM3UMPOBATh WHOpMaLHMIO, Mpe/CTaBJIeH-
HYI0 B pasJIMYHBbIX pOpMax, MOHHUMAThb BEPOSTHOCTHBIN XapakKTep
MHOTUX peaJIbHbIX IIPOLIECCOB U 3aBHCUMOCTEH, NPOU3BOAUTD NPO-
CcTelllile BepOSITHOCTHbIE PACYETbl. 3HAKOMCTBO C OCHOBHBIMH
MpUHIMNAMU cbopa, aHaIU3a U NpeJCTaBJIEeHUS JaHHBIX U3 pa3Jiny-
HBIX chep )KU3HU 0011eCTBa U roCyAapcTBa NPUO6IaeT 00yYaOIUX- CS
K OOLIeCTBEHHBbIM HHTepecaM. M3ydyeHUe OCHOB KOMOHWHATOPUKU
pa3BUBaeT HAaBbIKW OpraHHU3alMM IepeGopa U MoJCYéTa 4yucJaa Ba-
pPHAHTOB, B TOM 4YMHCJIe, B NIPUKJIAAHbIX 337a4aX. 3HAKOMCTBO C OC-
HOBaMM TeopHUH rpadoB c03JaéT MaTeMaTHYeCKHMH GyHAAMeEHT JJis
dopMUupoBaHUA KOMIIETEHIIUH B 06s1acTU MHPOPMATHKU U LUpoO-
BbIX TEXHOJIOTHH. [loMHMO 3TOro, Npyu U3y4eHUHU CTAaTUCTUKU U Be-
POATHOCTHU O6OTAIAIOTCs MpeJCTaBJIeHUSA YYaIUXCA O COBpPEMEH-
HOW KapTHHe MHpa U MeTOoJAax ero HccjaenoBaHUs], popMHUpyeTcs
NOHUMaHHe POJIM CTAaTUCTUKHU KaK HUCTOYHHKA COLLMAJIbHO 3HAYMMOMU
nHpopMaMM U 3aKJAJbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBbIILJIe-
HUSL.

B CcOOTBETCTBHM C JaHHBIMH LeJsIMH B CTPYKType NPOrpaMMbI
ydyeGHOro kypca «BepossTHOCTb M CTaTUCTHUKa» OCHOBHOM IIKOJIbI

MaTemaTunka. 5—9 knacchbl 89



BblJleJIeHbl CJeAylolllie coJiepKaTeJlbHO-MeTOAUYeCKHe JIMHUHU:
«IIpencraByieHUe JaHHBIX M ONMcaTes/IbHAasl CTaTUCTUKa»; «BeposaT-
HOCTb»; «JJIeMeHTbl KOMOHHATOPUKU»; «BBeeHue B Teopuw rpa-
doB».

Copepxxanne JsuMHUM «lIpeAcTaBiieHHe JAaHHBIX U ONMKcCaTeJbHasd
CTaTHUCTHUKa» CJIY>XHUT OCHOBOM i1 OPMHUPOBAHHUS HAaBBIKOB pabo-
Tbl ¢ MHPOpMaLMel: OT YTEHHWs W UHTepHnpeTaluu MHPOPMALUY,
MpeCTaBJIeHHON B TabJIMIAX, HA AUarpaMMax U rpadukax Ao c6o-
pa, NpeJCcTaBJeHUs U aHa/M3a JaHHbIX C UCIOJb30BaHUEM CTaTH-
CTUYeCKUX XapaKTepUCTHUK CPeJHUX U paccenBaHudA. PaboTas c gaH-
HBIMH, Oob6ydJaruidecs y4aTcsl CYMTBIBAaTb U UHTEePIpPEeTUPOBATH JlaH-
Hble, BblJIBUTraTh, apryMeHTHPOBAaTh M KPUTHUKOBATh NpocTeHline
TUNOTEe3bl, Pa3MbIIIIATE HaJZ, $aKTOpaMH, BbI3bIBAIOUIUMH H3MEH-
4YUBOCTb, U OLlEeHUBATh UX BJIMSAHHE Ha pacCMaTpHUBaeMble BeJIMYH-
HbI U NIPOLECCHI.

WUHTyuTUBHOE 1npefCcTaBJieHHMe O CJAy4alhHOU M3MEeHYUBOCTH, WC-
c/efloBaHMe 3aKOHOMEPHOCTeH U TeHJEeHLUH CTaHOBUTCA MOTHUBHUDY-
I01lell OCHOBOM [JI1 M3y4eHUs TeOPHUM BeposATHOCTed. bosbioe 3Ha-
YeHMe 3/leCb HMEIT IpaKTU4YeCKHe 33[aHHfA, B YAaCTHOCTHU OIBITBIC
KJIAaCCUYeCKUMU BePOSATHOCTHBIMHU MOJEeJSIMU.

[loHATMe BepOATHOCTH BBOJAMTCA KaK Mepa NpaBAONOA0OUA CIy-
yalHoro co6brTUsA. [Ipy n3ydeHUHn Kypca 0o0ydaroliuecss 3HAKOMST- CS
C NIPOCTEMINMMHU MeTOJAaMHU BbIYMCIEHHUA BEePOATHOCTEN B CJIy- YaHHBIX
3KCIIepUMeHTax C PaBHOBO3MOXHBIMHM 3JIeMeHTApPHbBIMHU HCXOJaMH,
BEPOATHOCTHBIMHM 3aKOHaMHM, INO3BOJIAIOIIMMU CTaBUTbU pelllaTh
60J1ee CI0KHbIE 33/4a4YU. B Kypc BXOAsAT HaYa/JIbHbIe NIPeJ- CTAaBJEHUS O
c/ydalHbIX BeJIMYMHAX U UX YUCI0BBIX XapaKTepPUCTH- KaX.

Takke B paMKax 3TOro Kypca OCYyLIEeCTBJISETCS 3HAaKOMCTBO 006y-
YaKLMXCA C MHOXEeCTBAaMHM U OCHOBHBIMU OllepaliusiIMM HaJ, MHO-
’)KeCTBaMHM, pacCMaTpUBAOTCA NpHUMepbl NPUMeHEeHUs [JJA pelleHUs
3a/ad4, a TaKXXe UCN0JIb30BaHUA B PYTUX MaTeMaTUYeCKUX Kypcax U
y4ebHBIX IpeaMeTax.

MECTO y4e6HOro Kypca B y4ebHOM MnaHe

B 7—9 kusaccax usydaeTcs Kypc «BeposAITHOCTb U CTaTUCTHKa»,B
KOTOpPBIA BXOAAT pasfeJsbl: «llpeacraBieHHe OaHHBIX W ONMCa-
TeJIbHAsl CTATUCTHKa»; «BeposTHOCTB»;, «JJeMeHTbl KOMOWHATOPH-
Ku»; «BBeseHue B Teopuio rpadpos».

Ha usydyeHue gaHHOro Kypca oTBOAMT 1 y4yebGHBIM Yac B HeJeJs B
TedeHHEe KaKJoro roja obydeHus,, Bcero 102 y4yeGHBIX Jaca.
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CopepxaHue yyebHoro kypca (no rogam obyyeHus)

7 xnacc

[IpeacraBieHne JaHHBIX B BHUAe TabJjul, JAuarpamMM, rpadHuKOB.
3anoJiHeHUe TabJ/IML, YTeHHe U IOCTPOeHHe AuarpaMm (CTO6HKO- BbIX
(cTo1649aThIX) U KPYroBhIX). YTeHUe rpadpuKoOB peasbHBIX IPO- LIECCOB.
W3BsieyeHre nHPOPMaL UK U3 AUAarpaMM U TaGJIUL, UCIIOJIb- 30BaHUE U
WHTepnpeTanusa AaHHBbIX.

OnucaTtenbHasd CTaTUCTUKA: cpeJHee apudMeTHYecKoe, MeJHaHa,
pa3max, HauboJiblllee U HaMMeHblllee 3Ha4YeHHWs] Habopa 4YHCJIOBBIX
AaHHBIX. [IpyMephl ci1ydallHOM U3MeHYHUBOCTH.

CyiydallHbIM 3KCIepUMeHT (ONbIT) U CJay4aliHoe coObITHe. BeposT-
HOCTb U 4acToTa. Po/ib MajloBepOATHBIX U NPAKTUYECKHU JOCTOBEP- HBIX
COOGBITUM B NpHUpOJe U B obOulecTBe. MoHeTa W HUrpajibHasg KOCTbB
TEOpPHUHU BEPOSTHOCTEH.

I'pad, BepmmHa, pebpo. CTeneHb BepmIMHBIL. Yuciao péGep U cyM-
MapHas cTeneHb BepwiuH. [IpeacraBiienne o cBsa3HocTy rpada. Lenu
U uukabl. I[lytu B rpadax. 06xon rpada (sityiepoB NyTh).
[IpencraBieHue 06 OpHeHTUpPOBAaHHOM Trpade. PemeHue 3aaadc
oMo rpados.

8 knacc

[IpeacTaBieHUe JAaHHBIX B BU/e TAa6JIHUI, JuarpamMM, rpadpuKoB.
MHO>ecCTBO, 3JIeMeHT MHOeCTBa, NoJAMHoxecTBo. Omnepanuu Haj
MHOXXEeCTBaMU: 00'beJWHEeHHe, lepecedyeHue, JomnosiHeHHe. CBoMcCTBa
onepanuid HaJ MHOXeCTBaMH: [lepeMeCTHUTeJIbHOe, co4ye- TaTeJIbHOE,
pacnpefenuTe/lbHOe, BKJIIOYeHUd. Mcmosb3oBaHHe rpa- ¢uyecKoro
NpeJjCTaBJeHUsI MHOXECTB JJIsI OINMCAHUS peasbHbIX MPOLECCOB U
SIBJIEHUH, IPU PEIIeHUU 3ajad.
W3MmepeHue pacceMBaHHUsl [JAaHHBIX. Jlucrepcuss W CTaHZApTHOE
OTKJIOHEHHE YUCJI0BbIX HA60pOB. /luarpaMma paccernBaHUs.
JJieMeHTapHble COOBITHS cay4daiiHOro onbiTa. CiiyyaliHble COObI- TUS.
BepossTHOCTH COOBITHH. ONBITBI C PaBHOBO3MOXXHBIMH 3JIEMEH-
TapHBIMU COOBITUAMU. CiydallHbIA BbI6Op. CBA3b MeXJAy MaJioBe-
POATHBIMU M NPAKTHYECKH [JOCTOBEPHBIMHU COOBITUSMMU B INPHUPOJE,
o011ecTBe U HaykKe.
JepeBo. CBoHCTBa JlepeBbEB: €AUHCTBEHHOCTh IYyTH, CyllleCTBOBaHHE
BUCSYEH BEPUIMHBI, CBSA3b MEX/Yy YHCJIOM BEPIIMH U YHUCJIOM
pébGep. [IpaBuo yMHOXKeHUs. PellleHre 3a7a4 ¢ noMolbio rpados.
[IpoTuBONON0XKHBIE COObITUS. [luarpamma dilyiepa. O6begUHE- HUE
U nepecedyeHue cob6eiTuil. HecoBMecTHbIE coGbITHA. POpMya
CJIO’KEHHS BEPOSATHOCTEN. YCJIOBHAsA BEPOATHOCTD. [IpaBusio yMHO-
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>keHUs. HesaBucumble cob6biTUsA. [IpeacTaBieHHe 3KCIEpHUMEHTA B
BU/Jle JepeBa. PellleHre 3a/ja4 Ha HaxoXKJAeHHe BEpOATHOCTEH C Io-
MOILIBIO JepeBa CJAy4alhHOI o 3KCIIepMMEHTa, AuarpaMm Jijiepa.

9 knacc

[IpeacraBieHre JaHHBIX B BUAe Tabjdl, AuarpaMM, rpadukos,
WHTepnpeTanua JaHHbIX. UTeHHWe U NOCTpOeHHe TabJUL, JUarpamm,
rpa¢HUKOB MO peasbHbIM JJaHHBIM.

[lepectaHoBKH U ¢akTopuasa. CodyeTaHUs M YMUCJIO COYETaHUU.
Tpeyroapnuk Ilackansa. PenleHue 3aad ¢ WCnoJib30BaHHEM KOMOU-
HATOPUKH.

FeomeTpuyeckass BepoATHOCTb. CydalHbIA BBIGOP TOYKU U3 U-
rypbl Ha IJIOCKOCTH, U3 OTpe3Ka U U3 AYTH OKPY>KHOCTH.
HcneiTaHue. Ycnex 1 Heyaada. Cepus HCNIBITAaHUH 1,0 IepBOTO ycnexa.
Cepus ucnbiTanuil BepHysuin. BepossiTHOCTH COGBITUH B ce- pPUU
ucnelTaHu BepHyJsiu.

CnyyaliHas BeJIMUMHA W pacnpejesjeHde BeposiTHOCTed. MarteMma-
THYeCKoe OXHUJaHue U Jucnepcud. [IpuMepbl MaTeMaTHYeCKOIo
O0XKUJAaHUA KaK TeopeTUYeCKOro CpeJHero 3HayeHUsl BeJIMYHUHBI.
MaTeMaTH4YecKoe OXXUJAaHWE U AUCHEePCHUs CAy4alHOW BeJUYUHBI
«4UCJIO YCIIEXOB B CEPUU UCHBbITAaHUU BepHy in».

[lonaTe o 3akoHe O6OJBIIMX 4YMcesJ. M3MepeHHe BeposATHOCTeHC
MOMOIIIbIO YacTOT. PosIb 1 3HaUYeHHe 3aKOHA 60JIBIINX YHCEJI B IPUPO/E
U 0Ol EeCTBE.

MnaHupyeMble NpeaMeTHbIE pe3yfbTaTbl 0CBOEHUSI pabouei
nporpammbl Kypca (no rogam oby4yeHus)

[IpengMeTHBIe pe3yJibTaTbl OCBOEHHs Kypca «BeposaATHOCTb U cTa-
TUCTUKa» B 7—9 KJjaccax XapaKTepHu3yITCs ClAeyIOLUMU YMeHHU-
AMU.

7 knacc

YuTtaTh HHOOpPMALUIO, IPEACTaBJEHHYIO B Ta0/IHIAX, HA AHa- TpaMMax;
NpEeACTaBJATh JaHHble B BHJe TabJHL, CTPOUTb JAua- TIpPaMMbl
(cTonbukoBsble (cTOJI6YAThIE) M KPYTOBBIE) [0 MacCUBaM 3HA4Y€HHUM.
OnuceiBaTh M HHTEpPNpPEeTHPOBaTh peajibHble 4YHCJIOBble [aHHBIE,
npeJcTaBJeHHble B TabJMllaX, HA AuarpaMMax, rpadukax.
Hcnosb30oBaTh [J1s1 ONMMCAHUSI JAaHHBIX CTATUCTUYECKHe XapaKTe-
PUCTUKU: CpelHee apudMeTHUYecKOe, MeauaHa, HauboJibliee U
HavMeHblllee 3Ha4YeHHUs1, pa3Max.
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HMmeTb IpeAcTaB/ieHue O CIy4allHON U3MEHYMBOCTH Ha IPUMepax LeH,
dusnMyeckux  BeJIMYMH, AHTPONOMETPUYECKHUX  JaHHBIX; UMeThb
npejcTaBjeHUe O CTATUCTUYECKOU YCTOWYHUBOCTH.

8 knacc

H3BiekaTb U MNpeo6Gpa3oBbIBaTh HHQOpMAIUIO, IpeJCTaBJeHHYIOB
BUJe TabJinl, JuarpaMM, rpapUKOB; NpeJCTaBAATb JaHHble B BUJE
TabJIKI, JUuarpamMM, rpadpuKoB.

OnuceiBaTh JaHHblE C NMOMOIIBIO CTaTUCTHUYECKHUX IMOKasaTeJeu:
CpelHUX 3HayeHUH K Mep paccenBaHUsA (pasMax, AUCIEPCUS U
CTaHJJapTHOE OTKJIOHEHHE).

HaxoauTp 4acTOTBI YMC/AOBBIX 3HA4Ye€HHUW M YaCTOTbl COOBITUH,B
TOM 4YHCJIe TI0 pe3yJbTaTaM HM3MepPeHUN U HaAOGJII0AeHUHN.

HaxoquTh BepOSATHOCTH CJHy4YaWHBIX COOBITUM B ONbITAaX, 3HasdA Be-
POSITHOCTH 3JIEMEHTApHBIX COOBITHH, B TOM 4YHCJE B OMNBITaxX C
PaBHOBO3MOXXHBIMHU 3JIeMeHTAPHbIMU COOBITHUSIMH.

Ucnonb3oBaTh rpaduyeckue MoJesd: JAepeBO CAYy4YaHHOTO 3KCIe-
pHUMEHTa, AuarpaMmbl Jijepa, YUcaoBasa npaMas.

OnepupoBaTh NOHATUAMU: MHOXECTBO, IOJAMHOXeCTBO; BBINOJI- HATh
omepanuMy  HaJi MHOXeCTBaMH: O0ObeJUHEHHUE, IepeceyeHue,
JlOTIOJTHEHUE; IePeYUCIATb 3J1eMeHThl MHOXKeCTB; IPUMeHSATh CBOMCTBA
MHO>€eCTB.

Hcnonb3oBaTh rpaduyeckoe IMpejcTaBJeHHE MHOXECTB U CBs3eH
MeXAy HUMHU [Jis O CaHUA NPOLLeCCOB U ABJIEHUH, B TOM 4HCJie IPU
pellleHUHU 3aJa4 U3 APYrux y4eOHbIX IPeJMETOB U KYPCOB.

9 knacc

W3BsiekaTh U Npeo6Gpas3oBbIBaTh HHQOpMaALUIO, NpeJCTaBJIEHHYIOB
pas/IMYHBIX HCTOYHHUKAX B BHJe TabJdl, JAuarpaMmM, TpadHKOB;
NpeACTaBJATh JaHHble B BUJAE TabJHL, AUarpaMM, rpadHKoOB.
Pemartpb 3aZjla4yd OpraHM30BaHHBIM NepPe6GOpPOM BAapUAHTOB, a TaK-Ke
C WCNOJIb30BaHUEM KOMOWHATOPHBIX MPABUJ U METOJOB.
Hcnosib30BaTh ONHCATEJIbHblE XapaKTEPUCTUKW [Ji1 MacCCUBOB
YUCJIOBBIX JAaHHBIX, B TOM YHCJIe CpeJHHe 3HAaYeHHUs U Mephl pac-
CeuBaHMUSL.

HaxoAauTh 4acTOTbl 3HAaYeHUH M YACTOThI COGBITHS, B TOM YHCJE
M0JIb3YSICh pe3ybTaTaMH NPOBeAEHHBIX U3MEPEHUH U HAOII0je- HUH.
HaxoauTb BepOSITHOCTH CAy4YalHbBIX COGBITUH B U3y4E€HHBIX OMbI- TaX, B
TOM 4HCJIe B ONbITaX C pPAaBHOBO3MOXHBIMH 3JIeMEHTApHbI- MU
COOBITUSIMH, B CEpUSX UCIBITAHUN A0 MEpPBOro ycmnexa, B Cepusx
HCNbITaHUR BepHysiu.
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WMeTb npeacTaBjieHHe O Cay4yallHOM BeJiMYMHe U 0 paclipefesie- HUU
BEpPOSITHOCTEM.

WMeTp npeacTaBieHHe 0 3aKOHe GOJIBLIMX YHCeJl KaK O PosiBJie- HUU
3aKOHOMEPHOCTH B CJy4YalHOH H3MEHYMBOCTH U O POJIM 3a- KOHA
GOJIBLINX YHMCEJl B MPUPOJie U OOLIEeCTBe.
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TemMaTnyeckoe NNaHMpoBaHMe y4yebHOro Kypca

(no rogam obyueHuns)

7 knacc (He MeHee 34 y)

HasBaHue
pasgesia (TeMbl)
(uuco 4yacos)

OcHOBHOE coAepiKaHue

Xapax’repuc*m Ka AeATeJIbHOCTH 06yqaloumxc;1

IlpeacraBienue
AAHHBIX
(749)

[lpeacraBjieHWe JaHHBIX B TaGJu-
nax. [IpakTuyeckue BBIYUCJIEHUSA
o TaGJUYHBIM JaHHBbIM. H3BJjeyve-
HUEe Y UHTeprnpeTauus TaGJUYHBIX
AaHHbIX. [IpakTHyeckas paboTta
«Tabaungbi».

I'paduyeckoe npepcraBiieHHe JAaH-
HBIX B BHUJe KpPYrOBBIX, CTOJIOHKO-
BbIX (CcTOJI64ATHIX) AuarpamMmm. Yre-
HHe U NIOCTpoeHHue auarpamm. llpu-
Mephl JieMorpaduyeckux JUarpamm.
[IpakTHyeckasa paboTa «/luarpam-
MBbI»

OcBauBaTh CHOCOGBI INpeJiCTaBJEHUs CTAaTUCTUYe-
CKUX JAaHHBIX U YHCJIOBBIX MAacCHBOB C IOMOIIbIO
TabJUL U AUarpaMM C HCIOJb30BaHHEM aKTyasb-
HbIX U BaXHBIX JaHHBIX (AeMorpadudeckue JaH-
Hble, TPOU3BOJACTBO NPOMBILLJIEHHOH U CeJIbCKOXO-
3IUCTBEHHOU NPOAYKIHUH, OOIIeCTBEHHbIEe U MpU-
pOAHBIE SIBJIEHUA).

H3yuyaTh MeTOAbI pabOThI C TAGJIUYHBIMU U I'padu-
YeCKMMH NpeJCTaBJ€HUSIMH JaHHBIX C MOMOLIbIO
LU PPOBBIX PECYPCOB B XOJle MPAKTUYECKUX PabOT

OnucareibHasA
CTaTUCTHKaA
(84)

YucsoBble Habophl. CpeHee apud-
MeTHYEeCKOE.

MepuaHa yucsoBoro Ha6opa. YcToi-
YUBOCTh MeJUaHbl.
[IpakTHyeckass pa6oTa
3HAYEHUSI».
Hau6osblilee 1 HAaMMeHbllIee 3HaYe-
HHUSA YHCJIOBOro Hab6opa. Pasmax

«CpenHue

OcBauBaTh NMOHATHA: YHCJIOBOH Habop, Mepa IeH-
TpaJIbHOU TeHAEHLUU (Mepa LileHTpa), B TOM Yucje
cpefiHee apudMeTHYECKOe, MeJiMaHa.

OnuchIBaTh CTAaTUCTHYECKHE JaHHbIe C IOMOIIbIO
cpefHero apudMeTHYECKOTO W MejAuaHbl. Pewmartb
3aJlauu.

H3yyaTh cBOMCTBa CpeJHUX, B TOM YHCJIE C IOMO-
b0 TUPPOBBIX PECYPCOB, B X0/le MPaKTHYECKHUX
paborT.
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ewwedlodu sehogeqd

IIpodoiceHue

HasBaHue

pasgesia (TeMbl)
(umcao yacoB)

OcHOBHOE coaepiKaHue

XapaKTepHCTHKa AeATEe/IbHOCTH oﬁy!mlomnxca

OcBaMBaTh NMOHATHA: HaUG6O0JIblIee U HaUMEHbIIee
3HAaYEeHHUs YUCIOBOTO MacCHBa, pa3Max.

PemaThb 3aZja4M Ha BbI6Op crioco6a OMUCAHUA JIaH-
HBIX B COOTBETCTBHUHU C HpHpOAOI‘;I AAaHHBIX WU Lead-
MH HCCIeL0BaHUsA

Ciay4yaiiHass U3MeH-
4YHBOCTh

(64)

Ciy4yaliHasi UI3MEHYHUBOCTH (MpHUMe-
pe1). YacToTa 3HaYeHUH B MaccuUBe
JaHHbIX. [pynnupoBka. 'mcTorpam-
MBI.

[IpakTHyeckas pa6ora «Ciy4yaiiHas
W3MEHYUBOCTb»

OcBauBaTh NOHATHSA: YaCTOTa 3HAYEHUH B MacCHBe
JaHHBIX, TPYNINHUPOBKA JAHHBIX, THCTOrPaMMa.
CTpoUTh 1 aHAJIM3UPOBATh TUCTOrPAaMMBbl, NOAGH-
paTh NOAXOASAIIMMN IIar TPyNNHUPOBKHU.

OcBauBaTh rpaduyeckre MNpeCTaBJeHUs Pa3HbIX
BU/IOB C/JIy4allHOM HW3MEHYUBOCTH, B TOM 4MCJIe C
MOMOLbI0 LUQPOBBIX PecypcoB, B XoJe NpaKTH4e-
CKOH paboThl

BBeaeHue B TeOpHIo
rpadoB

(44)

I'pad, BepuinHa, pebpo. IIpeacras-
JleHHe 33aJlaud C MoMollbio rpada.
CreneHb (BaJIeHTHOCTb) BepLIHWHBL
Yucsio pébep U cyMMapHas CTeNeHb
BepwmrH. llenb n nuki. [lyTe B rpa-
de. IlpexacraBieHre O CBA3HOCTHU
rpada. O06xon rpada (siepoB
nyTh). [IpeacTaBieHre 06 OpHUEHTH-
POBaHHBIX rpadax

OcBauBaTh MOHATHA: rpad, BepmnHa rpada, pe-
6po rpada, creneHb (BaJeHTHOCTb BEPIINHEI), IleNb
U LUKJL.

OcBaMBaTh NOHATHA: NYThb B rpade, 3HJIepOB MyTh,
o6xo/ rpada, opueHTUPOBAHHBIHA rpad.

PemaTth 3afja4M Ha IOMCK CyMMBbl CTelleHeHd Bep-
wuH rpada, Ha MoUuckK 06xoa rpada, Ha NOUCK NyTen
B OpUEHTHPOBAHHBIX rpadax.

OcBaMBaThb CNIOCOGBI Npe/iCTaBJAeHUs 3aJa4 U3 Kyp-
ca airebpbl, reoMeTpPHUM, TEOPUH BEPOSATHOCTEH,
JPYTUX NpPeAMEeTOB C NOMOIbI0 rpadoB (KapThl,
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CXeMbl, 3JIeKTpUYecKHe 1enH, QYHKLMOHAJIbHbIE
COOTBETCTBUSsI) Ha NMpUMepax

BeposTHOCTh U 4Ya-
CTOTa CJIy4aitHOTO
COGBITHSA

(44)

Ciy4yallHbIH ONBIT MW C/ay4aiiHoe
co6biTHe. BeposATHOCTb M 4YacTOTa
co6bITUA. PoJib Ma/lOBEpOATHBIX HU
NpaKTUYEeCKU [JOCTOBEPHBIX COOBI-
TUH B npupoje U B obuecTBe. Mo-
HeTa U UrpajibHasi KOCTb B TEOPHUHU
BEpPOSITHOCTEM.

[lpakTHyeckass pa6ora «YactoTa
BbINIAZIEHUS OpJa»

OcBauBaTh NOHATHUA: CAYy4YaWHbIA ONBIT U CAy4alt-
HOe COObITHEe, MaJlOBEPOSTHOE W IMPAKTUYECKH J0-
CTOBEpPHOE COOBITHE.

H3y4aTh 3HAaYHMOCTb MaJIOBEPOSITHBIX COOBITUH B
MpUPO/Jie U OOIIECTBE HAa BaXXKHBIX IpUMepax (aBa-
pUH, HeCcYacTHBIe CJay4aH, 3alUTa IePCOHAJTbHOH
nHbopMaLuy, nepegayda JaHHBIX).

H3y4aTh posib KJACCHYECKUX BEPOSTHOCTHBIX MO-
Jesei (MoHeTa, UrpajsbHAsi KOCTb) B TEOPUU Bepo-
ATHOCTEH.

Ha6soaaTh U U3y4aTh 4YacTOTy COGBITUH B HpO-
CTBIX 3KCIIepHMEHTax, B TOM YHCJe C ITOMOIUIbIO
LU PPOBBIX PECYPCOB, B X0/ie MPAKTHUUECKONH PabOThI

060061EeHNEe, KOH-
TPOJIb

(54)

[IpencraBieHue JaHHBIX. Onwuca-
TeJIbHasl CTAaTUCTHUKA. BeposaTHOCTB
CJIy4alHOI'0 COOBITHS

IIoBTOpPATH M3yUYeHHOEe Y BBICTPAMBaTh CHUCTEMY
3HaHUM.

PemiaTh 3aJa4M Ha NpesCTaBJeHUE U ONHCAaHUE
JIAaHHBIX C TOMOIIBI0 U3Y4YEHHbIX XapaKTEPUCTHK.
06cyxaaTh NPUMepHI CIy4YalHbIX COOBITUH, MaJio-
BEPOSTHBIX ¥ NPAKTHUYECKH JJOCTOBEPHBIX CAydaH-
HBIX COOBITHH, UX POJIM B MPUPOJE U XKU3HU UeJo-
BeKa




ewwedlodu senogeqd

8 knacc (He MeHee 34 y)

HasBanue
pasjesa (TeMbl)
(uuco 4yacos)

OcHOBHOE coAepiKaHue

Xapax’repuc*m Ka AeATeJIbHOCTH 06yqaloumxc;1

IloBTOpEHUE
7 xaacca
(44)

Kypca

[IpencraBieHre JaHHbIX. Omnwca-
TesbHasA cTaTucTtuka. CiydalHas
M3MeHYUBOCTb. CpeJijHUe YHCJIOBOIO
Habopa.

Ciy4yaliHble co6bITHA. BepossTHOCTH
U 4acTtoTbl. Kilaccuyeckue mogenu
TEOpUU BePOSTHOCTEH: MOHeTa U
urpaJjibHasi KOCTb

IIoBTOPATH U3y4YeHHOE U BbICTpAUMBaTh CHUCTEMY
3HaHUH.

PemiaTe 3aJla4yy Ha NpejCTaBJIieHHe U ONMHCAaHUe
JaHHBIX C TOMOIBIO U3yYeHHBIX XapaKTepPHUCTHUK.
PemaTh 3aja4M Ha NpejcTaB/eHHe IPYNIHPOBAH-
HBIX JAHHBIX U ONKCaHHUe CJIy4YalHOU M3MeHYUBO-
CTH.

PemaTe 3aja4M Ha onpejesleHHe 4acTOThI ClIy4au-
HBIX COGBITHH, 06CYXJAeHHe NPUMEepPOB CAYYaHBbIX
COOBITUH, MaJIOBEPOATHBIX M NPAKTHYECKU JOCTO-
BEPHBIX CJIYYalHBIX COOBITUH, UX POJIH B IPUPOJEU
>KU3HHU 4YesloBeKa

OnucaresibHasA cTa-
TUCTUKaA. PacceuBa-
HUE JaHHBIX

OTkJIoHeHHUA. Jlucnepcusi YUCJI0BO-
ro Ha6bopa. CTaHJapTHOEe OTKJIOHE-
HHMe 4ucJ0BOro Habopa. [lmarpam-

OcBauBaTh NOHATHA: AUClIepCcusd U CTaHAApTHOe
OTKJIOHEHHE, MCII0JIb30BaTh 3TH XaPaKTEPUCTUKHU
AJid ONMMCaHUA pacCenBaHUA ONAHHDBIX.

HEeHwue,
HHeE.

nepece4dyeHue, AOITIOJIHEe-

(4 49) Mbl paccerBaHHUS BblgBUraTh rumoTe3bl 06 OTCYTCTBUM WJIM HaJH-
4YUU CBSIZU MO AWMarpaMMaM pacceuBaHUS.
CTpouTsb AUarpaMMbl paccerBaHUs [0 UMEKLUM-CS
JAaHHBIM, B TOM YMCJIe C IOMOIIIbI0 KOMIIbIOTEPA
MHo>KecTBa MHo>KecTBO, NoAMHOXkecTBo. Ore- OcBauBaThb NOHATHUS: MHOXECTBO, 3JIEMEHT MHOXe-
(4 4) panuu HaJ MHOXeCTBaMH: 06'beU- CTBa, MOJMHOXXECTBO.

BBINOJIHATH ONEpPalUM HaJi MHOXKeCTBaMu: 06be-
JUHEeHHe, TepeceyeHue, JOMOoJTHEHHE.
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CBolicTBa omepanuil HaJ, MHOXe-
CTBaMH: IlepeMeCTUTeJbHOE, code-
TaTeJbHOE, pacHpeesuTesIbHOE,
BKJ/IIOYEHUS.

I'paduyeckoe mpeacTaBJeHHUE MHO-
YKEeCTB

Hcnosb30BaTh CBOKMCTBAa: NepeMECTUTENbHOE, CO-
yeTaTe/bHOE, paclipe/ie/IMTe/IbHOe, BK/IOYEHHUS.
Hcnoab3oBaThk rpaduyeckoe mpescraBjJeHUE MHO-
JKECTB NPU ONHCAHUK DPeaJbHBbIX MPOLLECCOB U fB-
JIEHUH, NMpU pelleHUd 3a[ad U3 JPYrux y4eOHbIX
npeJMeTOB U KypCOB

BeposaTHocTh
cJy4ailHOTO
COGBITUSA

(6 4)

dneMeHTapHble coGbITUA. Ciy4dait-
Hble cO6bITHS. BiaronpusaTcTByiO-
1iMe 3J1eMeHTapHble cobbITHA. Bepo-
SITHOCTU COOBITHUH. ONBITHI C paBHO-
BO3MO>XHBIMH 3JleMeHTapHbIMHU
cob6bITUAMU. CirydyalHBIA BBIGOD.
[IpakTuyeckass pab6ora «ONbBITBI C
PaBHOBO3MOXXHBIMH ~ 3JIeMEHTapHbI-
MU COOBITUAMU»

OcBauBaTh NOHATHUA: 3JIeMeHTapHOe COBGbITHE, CIIy-
yallHoe COOBITHE KaK COBOKYIHOCTb O6JIaromnpusT-
CTBYIOLIMX 3JIEMEHTAapHbIX COOBITHH, paBHOBO3-
MOXXHbIE 3J/IeMeHTapHble COObITHS.

PemaThb 3afa4M Ha BbIYMCJIEeHHE BEPOSITHOCTEN CO-
OBITHUH 1O BEPOSTHOCTAM 3JIeMEHTApHBIX COOBITUH
C/Iy4alHOr0 OMbITA.

PemaTh 3aJja4M Ha BbIYHCJIEHUE BEPOSATHOCTEH CO-
OBITHH B ONBITaX C PABHOBO3MOXXHBIMH 3JIeMeHTap-
HbBIMU COOBITHUSIMH, B TOM YMC/Ie C NOMOLIbI0 KOM-
nbloTEpa.

IIpOoBOAMTH U U3y4aThb ONBIThI C PABHOBO3MOXHBbI-
MU 3JIeMEeHTapHbIMHU COOBITUSAMU (C UCMOJIb30BAHU-
eM MOHET, WUIpajJbHbIX KOCTeH, JApPyrux Mojesiei)
B X0Jle IPaKTUYEeCKON pabOThI

BBeaeHue B TeOpUIO

rpa¢osB
(4 4)

JlepeBo. CBoiicTBa JepeBa: eaUH-
CTBEHHOCTb IyTH, CYIllleCTBOBaHUE
BUCSIYEH BePIIUHBI, CBSA3b MEXAY
YUCJIOM BEPUIMH U YUCJIOM pEéGep.
[TpaBU/I0 YMHOXKEHUSA

OcBauBaTh NMOHATHUA: JepeBO Kak rpad 6e3 IUKIIa,
BHCsIYasi BeplivHa (JIKMCT), BEeTBb JepeBa, NMyThb B
JlepeBe, IUaMeTp JepeBa.

HU3yyaTh CBOWCTBa JepeBa: CylleCTBOBAaHUE BUCS-
Yyeli BepIIHHbI, eJUHCTBEHHOCTh IYTH MEXK/Y ABY-MS
BepIIMHAMH, CBSI3b MEXAY YUCIOM BEPIIHH U YUCJIOM
péobep.
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ewwedlodu senogeqd

IIpodoiceHue

HasBaHue
pasgesia (TeMbl)
(umcao yacoB)

OcHOBHOE coaepixKaHue

XapaKTepHCTHKa AeATEe/IbHOCTH oﬁy!mlomnxca

PemiaTh 3aJa4M Ha [OUCK W MEepedYUCIeHHe MyTeil
B [lepeBe, olpe/ieJieHre 4YHCJIa BEPIIUH WU PEGep
B JlepeBe, 06x0/, GUHAPHOTO JilepeBa, B TOM YHUCIE C
NpYMEHEeHUEeM NpaBUJIa YMHOXKEHUA

Ciay4yaliHble
COOBITHSA
(84)

[IpoTuBOMOI0KHOE CcOGBITHE. [lna-
rpaMma 3Jisiepa. O6beMHeHUE U
nepeceyeHue cobbiTui. HecoBmecT-
Hble coGbITHA. PopMysia ci0XKeHUA
BepoATHocTel. IIpaBuyio yMHOXe-
HUS BePOSITHOCTeM. Yc0BHas Bepo-
ATHOCTb. Hes3aBUcCHMBbIe COOGBITHUA.
[IpencTaBieHre cay4allHOro 3KcIe-
pUMeHTa B BH/e JiepeBa

OcBauBaTh NOHATHS: B3aHUMHO IPOTHUBOIMOJIOXKHbBIE
COOBITHS, OMEepalu HaJ COGBITHUSIMH, OObeauHe-
HUEe U IepeceyeHHe COOBITUH, JuarpamMma IJijepa
(3itnepa—BeHHa), COBMeCTHble M HECOBMECTHbIE
COOBITHUS.

H3yyaTh TeopeMbl 0 BEPOSITHOCTH O6BbeJHUHEHUS
JABYX COGBITUH (OpMYyJIbI CHI0XKEHHUsSI BepOSITHO-
cTeH).

PemaThb 3a5a4M, B TOM 4YHCJIe TEKCTOBBIE 33/[a4d HA
ompesesieHHe BepOSITHOCTEH OObeAUHEHUs U
rnepeceyeHus COGbITUN C MOMOILbIO YUCAOBOU Mps-
MOH, auarpaMm Jisepa, GOpMyJibl CJIOXKEHHUs Be-
POAATHOCTEM.

OcBauBaTh NMOHATHS: MPABUJIO0 YMHOXEHUS BepoO-
STHOCTEH, YCJOBHasi BEPOSITHOCTb, HEe3aBUCUMbIe
COOBITHS AEepeBO CAYYalHOTO OMbITA.

H3yuyaTth cBoiicTBa (ompejesieHHs]) He3aBUCHMBIX
COOBITHH.

PemaTh 3a/ja4yu Ha ompejie/IeHHe U UCI0JIb30BaHue
HEe3aBUCHUMBbIX COOBITUM.
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PemaTh 3aja4M Ha IOHUCK BepOSITHOCTEH, B TOM
4YHC/ie YCJOBHBIX, C HCIOJIb30BAaHUEM JiepeBa CIy-
YalHOro ombITa

0606111eHue,
KOHTPOJIb
(44)

[IpencraBneHue JaHHbIX. Omnuca-
TeJibHas cTaTUCTHUKA. [padrl. Bepo-
SITHOCTB CJIy4aWHOTO COOBITHA. JJie-
MeHTbl KOMGHHATOPUKHU

I[IoBTOPATH M3yyeHHOEe U BBICTPAUBATh CHUCTEMY
3HAHUMH.

PemaTh 3ajayd Ha NpejCTaBJIeHUE U ONMHCAHUE
JaHHBIX C IOMOIIbIO U3YYEeHHBIX XapaKTePUCTHUK.
PemaTh 3aJa4u C NIpuMeHeHHUeM rpados.

PemaTh 3aJa4M Ha HaxXx0XJeHUe BEpPOSATHOCTH CJy-
YaWHOTrO COOBITHS IO BEPOSITHOCTSIM 3JIeMEHTap-
HBIX COOBITUH, B TOM YHCJ€ B ONBITAaX C PaBHOBO3-
MOXHBIMU 3JIeMEHTAPHBIMU COGBITHUSIMHU.

Pemlath 3aja4yd Ha HaxX0XJeHUe BepOSATHOCTeH
00'beIUHEHUS U NepecedyeHUsi COObITUM, B TOM YHC-
Jie He3aBUCHUMBIX, C UCIOJb30BaHUEM IpaduyecKUux
NnpeJCcTaBJeHUH U JepeBa CIy4alHOro ONbITa.
Pemiath 3aja4yM Ha NepevydcJeHUe KOMOUHaALUHN
(4ucsa mepecTaHOBOK, YHCJa COYETAHWM), HA Ha-
XOXJleHHe BepPOSTHOCTEH COBBITUH ¢ MpHMeHeHUueM
KOMOMHATOPUKH, B TOM YHCJEe C HUCHOJb30BaHUEM
TpeyroJsibHUKa [lackasns




ewwedlodu senogeqd

9 knacc (He MeHee 34 y)

HasBanue
pasjesa (TeMbl)
(uuco 4yacos)

OcHOBHOE coAepiKaHue

Xapax’repncn«ma AeATEeJIbHOCTH o6yqamnmxc;1

IloBTOpEHUE Kypca
8 kiyacca
(4 49)

[IpencraBieHue JaHHbIX. Omnuca-
TeJibHass CcTaTUCTUKA. Omnepauuu
HaJ, COGBLITUAMHU. HesaBUCHMMOCTBH
COOBLITHUH

IIOBTOPATH M3yYeHHOE U BBICTPAaMBaThb CHCTEMY
3HaAHUMH.

PemaTh 3asauM Ha NpeJCTaBJeHUHe U ONHCaHHUe
JaHHBIX.

Pemlath 3aJayd Ha HaXO0X/[eHHE BEPOSITHOCTEU
00'beIMHEHUS U NlepecedyeHUus1 COObITHH, B TOM YHC-
Jle He3aBUCHUMBIX, C UCIOJb30BaHHUEM IpaduyecKux
MpeACTaBJeHUN U JlepeBa CJy4alHOro ONbITa.
PemlaTth 3ajayd Ha MepevyUCIeHHe KOMOWHAIUH
(4vcna mepecTaHOBOK, 4YWC/Ia COYETAHWH), Ha Ha-
XO0XKJ,eHHe BepOsSITHOCTEN COOBITUHN C MpUMEeHeHUeM
KOMOGHUHATOPUKH, B TOM 4YHCJIE C UCIOJIb30BaHUEM
TpeyroJsbHuKa [lackansa

JJIeMeHTbI KOMOU-
HaTOPUKH
(44)

KomM6GrHATOpHOEe NpaBHUIO YMHOXe-
Hus. llepecranoBku. dakTopuant.
CoyeTaHMs M UYMCJIO COYETaHMUH.
TpeyroabHuk Ilackansa. IlpakTuue-
ckasi paboTa «BbluncieHue BeposT-
HOCTEH C HCIOJb30BaHUEM KOMOGH-
HATOPHBIX (QYHKIUNA 3JIEKTPOHHBIX
TaGJIUL»

OcBauBaThb NOHATUA: KOMOGUHATOPHOE MPABUJIO
YMHOX€eHHUs], yIopsiloueHHas apa, TpohKa 06b-
€KTOB, epecTaHOBKa, paKToOpHaJ 4YHCIa, COYeTa-
HHUe, YUCJIO COYETAaHUH, TpeyroJabHUK [lackans.
PemaTh 3ajla4M Ha NepeyrcieHue ynopsa 04eHHbIX
rnap, Tpoek, nepevyrcjeHHue IepecTaHOBOK U code-
TaHUH 3JIEMEHTOB PA3JIMYHbIX MHOXKECTB.
PemaTh 3aa4M Ha NpUMeHEHHUE YUCIa COYETAaHUH
B ajire6pe (cokpallléHHOe YMHOXXeHue, 6MHOM Hblo-
TOHA).
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PemaTth, mpuMeHsAss KOMOGUHATOPUKY, 3aJadd Ha
BBIYMCJ/IEHHEe BEpOSTHOCTEH, B TOM 4YHCJIe C IOMO-
HUIbI0 3JIEKTPOHHBIX TaGJIUL B X0Je MPaKTHUYECKOH
pa6oThl

I‘eome’rpnqecxaﬂ
BEPOATHOCTb
(44)

['eomeTpuyeckass BeposATHOCTb. Ciy-
YalHBIA BbIGOP TOYKU U3 UTYPhI
Ha IIJIOCKOCTH, U3 OTpe3Ka, U3 Jyru
OKPY>KHOCTH

OcBauBaThb NOHATHE reOMETPUYECKON BEPOSTHOCTH.
PemaTh 3aJjayM Ha HaxO0X/JE€HUE BEPOSTHOCTEH B
ONBITAx, NPEJCTaBUMBIX KaK BbIGOP TOYEK M3 MHO-
royrojibHUKa, Kpyra, oTpe3ka WJHU AYTH OKPY>KHO-
CTH, YMCJIOBOTO NMPOMEXYTKa

HcnbiTaHus
BepHym
(6 1)

HcnbiTaHue. Ycnex U Heygada. Ce-
pHs MCHIBITAaHUH [0 TepPBOro ycnexa.
HcnbiTtanua BepHyJsuin. BeposTHO-
CTU COOBITHUH B CEpUU HUCIBITAaHUU
Bepnysnu. I[IpakTuyeckass paborta
«HAcneiTanua bepnyaiu»

OcBauBaTh NOHATHSA: HCIBITaHUE, 3JIeMeHTapHOe
co6bITHE B MCNBITAaHUU (ycoex U HeyJada), cepus
HCOBITAaHUM, HAaCTyIJIEHHe NepBoro ycnexa (Heyza-
4YH), cepusi UcnbITaHUH BepHysin.

PemiaTeb 3aa4M Ha HaxoX/JeHHUe BepOATHOCTEHN co-
ObITUH B CEPUU UCIBITAHUH 10 IEPBOTO yCIlexa, BTOM
YyHcJe C NpUMeHeHHeM ¢QOpMyJbl CyMMBbI TIeo-
MeTpHUYeCKON MpOrpeccui.

Pemiate 3aJa4yM Ha HaXxO0XJeHUe BepOSITHOCTEeH
3/leMeHTapHbIX COGBLITUN B cepyUM UclbITaHUU Bep-
HyJUUIM, Ha HaX0X/leHHe BEPOSTHOCTHU OIpeJeséH-
HOT'0 YMCJIa YCIEeX0B B CEpUM UCHbITaHUN BepHysin.
H3yyaTh B X0Je NpaKTHUYECKON paGoOThl, B TOM
YyHcJle € MOMOILbI0 IUPPOBBIX PeCcypcoB, CBOHCTBa
BEPOSITHOCTHU B CEpPHUM HCNbITaHUH BepHysin

Cny4yaiiHas
BeJIMYMHA
(6 4)

CiyyaliHasg BeJIMYMHA W pacnpeje-
JleHUue BeposTHOCTel. MaremaTu-
4yecKkoe OXHMJaHHe W [JUCIepcud
cay4allHOM BeJIUYUHBIL. [IpuMepbl
MaTeMaTH4eCKOro OXXUJAaHUSA Kak

OcCBOMTBH NOHATHUSA: CJydyaillHasgd BeJIMYMHA, 3Haue-
HUe CAy4alHOM BeJIMUMHBbI, pacnpejiejieHhe Bepo-
ATHOCTEH.

H3y4yaTh U 06CYKAATh [IPUMeEpPDbI JUCKPETHBIX U He-
MpPEPBIBHBIX CAYy4YalHbIX BEJHUYUH (POCT, BEC Ueso-
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ewwedlodu senogeqd

IIpodoiceHue

HasBaHue
pasgesia (TeMbl)
(umcao yacoB)

OcHOBHOE coaepiKaHue

XapaKTepl/lCTHKa AeATeJIbHOCTH 06yqalonmxca

TEOPETUYECKOTO CPEeJHEr0 3HAYEHHU S
BEJIMYMHBI.

[ToHATHE O 3aKOHE GOJILIIUX YHUCEJL.
W3MepeHue BEPOSTHOCTEH C MOMO-
b0 4acToT. [I[pumMeHeHue 3akoHa
GOJIBIIUX YHCeJI

B€Ka, YHCJEHHOCTb HacCeJIeHUs, Ipyrue U3MeH4YH-
Bble BeJIMYUHBI, pacCCMaTpUBaBLIHeCs B Kypce CTa-
TUCTHUKH), MOJEJbHBIX CJIy4YalHbIX BEJHUYUH, CBS-
3aHHBIX CO CJAy4YaWHBIMH ONbITaMH (6pocaHue Mo-
HEeTBI, UTPAJIbLHOU KOCTH, CO CJy4YalHbIM BbIGOPOM
U T. IL.).

OcBauBaTh NOHATHUA: MaTeMaTU4YeCKOe OXUJaHUe
CIy4yalHOM BeJIMYUHBI KaK TeOpeTHYecKoe cpefiHee
3HayeHUue, JUCNEepCUsl CJAYy4YalHOW BeJIMUYUHBI Kak
aHaJIor JUCIepCUU YUCJI0BOro Habopa.

PewmaTh 3aJa4y Ha BblUMC/IEeHHEe MaTeMaTUYeCKOro
OXKWJAHUA U JUCHEePCUU JUCKPETHOM CJy4anHOH
BEeJIMUUHBI 10 33/JaHHOMY paclipefiejleHUI0, B TOM
YyHcJle 33/la4, CBAA3AHHBIX CO CTpPaxOBaHHWEM U JIOTe-
pesiMu.

3HAKOMMUTbCA C MaTeMaTUYeCKUM OXHUJaHUEM U
JAUCIlepcedl HEKOTOpBIX pacnpefesieHHH, B TOM
4yucJie pacnpejiesieHusl CIy4auHOW BeJIMYHUHBI
«4HCJIO YCIIEXOB» B CEPUU UcHbITaHUN BepHysiu.
HU3y4yaThb 4acTOTy COOBITHSI B MOBTOPSIOIIUXCA CHY-
YaWHBIX ONBITAX KaK CJAYYaHHYI BEJUYUHY.
3HAKOMMTbCA C 3aKOHOM G0JIbIINX yKces (B ¢opme
BepHysin): npu GOJIbLUIOM 4YHCJIE ONBITOB 4YacTOTa
COOBITHS 6JM3KA K €ero BEPOSITHOCTH.

PemaTtb 3aja4Mm Ha U3MepeHre BEPOSITHOCTEH C Io-
MOILBIO YaCTOT.
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06CcyXKAaTh POJIb 3aKOHA GOJIBLIMX YKCEeJ B 060CHO-
BaHWM YaCTOTHOI'O MeTOJAa H3MepeHHs BepOSITHO-
cTei.

06cyKAaTh 3aKOH GOJIBLINX YUCEJI KaK IPOsIBJIe- HUE
CTaTUCTUYECKOH YCTOHYMBOCTM B H3MEHYMBBIX
AIBJIEHUSAX, POJIb 3aKOHA GOJIBLIMX YHCeJ B pUpoOJe
Y B KHU3HH 4YeJIOBEKA

0606111eHue,
KOHTPOJIb
(10 y4)

[IpencraBieHve JaHHbIX. Omnuca-
TeJIbHasl CTaTUCTUKA. BepossTHOCTB
CJIY4aHOTO COGBITHUA. JJE€MEeHThI
KoMGUHaTOpUKU. CoiydaliHble BeJu-
YHUHBI U pacnpejeseHus

IIoBTOPATH M3yyeHHOEe U BBICTPAUBATh CHCTEMY
3HaAHUMH.

Pemath 3aja4yM Ha MpeJcTaBJeHHEe U OIHCaHUe
JaHHBIX.

PemaTh 3aZja4M Ha HaxX0OXJeHHe BEpPOSATHOCTeH co-
OBITHUH, B TOM YHCJIE B ONBITAaX C PABHOBO3MOXKHbI- MU
3JieMeHTapHbIMHU COOBITUAMH, BEpPOSATHOCTEN
00beMHEHUSI U IlepecevyeHHs] COOLITUH, BbIUUC-
JIITb BEPOSITHOCTH B ONBITAX C CEPUSIMU CAy4dald- HbIX
HCIBITAHUN
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