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OdenepanpHas pabodvass mporpamma 1o ydeOHoMy mipeamery «Marematuka (0a30BbIi
ypoBeHb) (mpenMeTHass obmacth «MartemaTtuka W uHPOpMaTHKa») (Jayiee COOTBETCTBEHHO —
mporpaMMa IO MaTeMaThKe, MaTeMaThKa) BKIIOYAeT TIOSCHUTEIBHYIO 3aIlUCKy, COJIep)KaHUe
oOy4eHHs, TUTAHUPYEMbIE pe3yJIbTaThl OCBOCHHS MPOrpaMMbl [0 MaTE€MaTHKe, TEeMaTHYeCKOe
TUTAHUPOBAHHUE.

IHHOACHUTEJIbHASA 3AIINCKA

[Iporpamma o mMaremaruke Uil oOydaromuxcst 5—9 kimaccoB paspaborana Ha ocHoBe PI'OC
O0OO. B nmnporpaMmme 1o MareMaTUKE YYTCHBl HAEHM U MoJokeHUus KoHuenuuu pa3BUTHS
MareMaTtudeckoro oopasoBanus B Poccuiickoit deneparmmm.

[IpenmMeToM MaTeMaTHKU SBJSIIOTCS  (yHAAMEHTaJdbHbIE CTPYKTYphl HAIIero Mupa —
MIPOCTPAHCTBEHHBIE (POPMBI U KOJIWYECTBEHHBIE OTHOIIECHUS (OT MPOCTEHMIIUX, YCBAUBAEMbIX B
HEMOCPEJCTBEHHOM OIbITE, J0 JOCTATOYHO CJOXHBIX, HEOOXOAMMBIX JJIsi Pa3BUTUS HAYYHBIX U
MPUKIAIHBIX uei). MaTemaruueckue 3HaHUA 00ECIeYrBaIOT MOHUMAaHKUE MPUHIIUIIOB YCTPOICTBA U
WCI0JIb30BAHUS COBPEMEHHOM TEXHHUKH, BOCIIPUATHE U MHTEPIIPETALUIO COIIUAIBHOM, SKOHOMHYECKOH,
MOJIMTUYECKOW WH(MOpPMAIUHU, NAIOT BO3MOXKHOCTH BBIMOJHATH PACUYETHl M COCTABIIATH AITOPUTMBIL,
HaXOJHUTh U MIPUMEHITh POPMYIIBI, BIAIETh MPAKTUYECKUMU IPUEMaMU T€OMETPUUYECKUX U3MEPEHUI U
MOCTPOCHUI, YNTaTh WH(GOPMAIINIO, TPEACTABICHHYIO B BUIE TaOIHI, AUarpaMM U TpadUKoB, KUTH B
YCIOBUSX HEONPEIEIEHHOCTH U IOHUMATh BEPOSATHOCTHBIN XapakTep CIIy4alHbIX COOBITHI.

N3ydyenne matematuku (opmupyeT y oOOy4arolmuxcs MaTeMaTHYeCKUd CTUIb MBIILICHUS,
MIPOSIBIIAIONIMINCS B ONpeAeTIEHHBIX YMCTBEHHBIX HaBbIkax. OOydaromuecs 0CBauBalOT TaKue MPUEMBI
Y METOJIbl MBIIUICHHUS, KaK UHAYKIUS U JeAYKIHs, 00001eHne U KOHKPETU3aIusl, aHAJIU3 U CUHTE3,
KIaccUpUKaIus W CcUcTeMaru3anus, adcTparupoBaHue W aHaoTHs. OOBEKTHl MaTeMaTHYECKUX
YMO3aKJIIOUEHUM, MpaBUIa UX KOHCTPYMPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHUH,
CHOCOOCTBYIOT BBIpabOTKE yMeHHs (HOPMYIHUPOBaTh, OOOCHOBBIBATh U JOKAa3bIBATh CYKICHHS, TEM
caMbIM DPa3BUBAIOT JIOTHUECKOE MbIUIeHHe. V3ydeHne maTematuku obecreunBaeT (HOpMHUpPOBaHUE
QITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS W BOCIUTAHME YMEHHMM JEHCTBOBATH MO 3aJaHHBIM
aIropuTMaM, COBEpIICHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBbIE. B mpoliecce pemenus 3anay —
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OCHOBOH y4eOHOW IeATeNbHOCTH Ha YpOKaX MaTeMaTWKHU — Pa3BUBAIOTCS TBOpUYECKas M MPUKIIaIHAS
CTOPOHBI MBILIEHUS.

OOyuenne MareMaTHKe JaET BO3MOKHOCTh Pa3BUBATh y 00YyUYAIOMIMXCS TOYHYIO, PAlMOHATBHYIO
u WH(GOPMATUBHYIO peYb, YMEHHE OTOMpaTh HamOoJiee IMOAXOMISIINE S3BIKOBBIC, CHMBOJIUYECKHUE,
rpaduUecKue CpecTBa U BEIPAKCHUS CY)KICHUH U HATJISTHOTO X TPEACTaBICHUSI.

[Ipy wm3ydeHWHM MaTeMaTHKH OCYIIECTBIIIETCS O0OIlee 3HAKOMCTBO C METOJAaMH IO3HAHUS
NEUCTBUTENBHOCTH, IPEACTABICHUIMHU O IPEIMETE U METO/IaX MaTeMaTHKU, UX OTJIMYUHU OT METOJI0B
JPYTUX €CTECTBEHHBIX M T'YMaHUTAPHBIX HAaYyK, 00 OCOOEHHOCTAX NPUMEHEHMsS] MaTEeMaTHKU JUis
pelIeHNs HayYHBIX U MPUKJIAJHBIX 3a]ad.

[IproputeTHbIME LIENAMU O0yYEHHS] MaTeMaTHUKe B 5—9 Kitaccax sSBISIOTCA:

(hopMHUpOBaHHE IIEHTPAJIbHBIX MATEMAaTUYECKUX TMOHATUHN (YMCIO, BEIMYMHA, F€OMETpUYECKas
¢urypa, TmepeMeHHas, BEpPOATHOCTb, (yHKIUS), O0OECIEeUMBAIOUINX MPEEMCTBEHHOCTh H
MEPCIEKTUBHOCTh MaTEeMaTUYECKOTO 00pa3oBaHusl OOy4aroIMXCs; MOJBEACHHE O0yJaroluXcsi Ha
JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3M MaT€MAaTHKH M OKPYXKAIOLIEro MHpa,
MMOHMMaHHe MaTEMaTHKU KaK 4acTu OOIIeH KyJIbTyphbl YEJIOBEUYECTBA; PA3BUTHE UHTEIJICKTYalIbHBIX U
TBOPUECKUX CHOCOOHOCTEH 0O0ydaromuxcsi, MO3HABAaTEIbHON AaKTHMBHOCTH, HCCIIEI0BATEIbCKUX
YMEHHUM, KPUTHUYHOCTH MBILIUIEHUS, HWHTEpeca K M3YYEHUI0 MaTeMaTukd; (OpMUpOBaHKE
(YHKIIMOHATBHOW MaTeMaTHUeCKON rPaMOTHOCTH: YMEHHUS
pacrno3HaBaTh MPOSIBICHUS MaTEMaTHYECKUX MOHSATUH, 0ObEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX
KU3HEHHBIX CUTYallUsIX U MPHU U3YYEHUU JPYTUX YUEOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN U
3aKOHOMEpHOCTEH, (POpMyTUpPOBAaTh UX Ha A3bIKE MAaTEMATUKH U CO3/1aBaTh MaTeMaTU4YECKHE MOJIENH,
MIPUMEHSITh OCBOCHHBII MaTeMaTUYECKH ammapar i pelleHusl MpakTUKO-OPUEHTUPOBAHHBIX 3aj1ad,
HUHTEPIPETUPOBATH U OLIEHUBATH MOTYYE€HHbIE PE3yJIbTaThI.

OcHOBHBIE JMHHMM COJEp)KaHUSA MPOrpaMMbl 1O MaTemaTuke B 5-9 kiaccax: «Ywucna u
BBIUMCIICHUS), «Adredpa» («Anredpandeckue BBIPAKEHUSD, «YPaBHEHHS U HEPABEHCTBAY),
«Dynkmuny, «leomerpus» («'eomerpuueckue GuUrypsl W UX  CBOWcTBay, «M3mepeHue
FeOMETPUUECKUX BEJIUYUH»), «BeposTHOCTh W cTarucTtuka». JlaHHBIE JMHUM Pa3BUBAIOTCS
napajuiesibHO, Ka)/Jas B COOTBETCTBUM C COOCTBEHHOW JIOTMKOM, OJIHAKO HE HE3aBUCUMO OJIHA OT
JpYrou, a B TECHOM KOHTaKTe U B3aUMOICHCTBUU.

CogepxaHue mporpaMmbl [0 MaTeMaTUKe, paclnpeAenéHHOe M0 TojgaM  oO0ydeHws,
CTPYKTYPUPOBAHO TakuM o00pa3oM, 4TOObl KO BCEM OCHOBHBIM, HIPHUHLHUIHAIBHBIM BOIPOCAM
oOyuaromuecss 00pallagTuch HEOJIHOKPATHO, YTOOBI OBJIAJICHHE MATEeMATUYECKUMHU TMOHSTUSIMHU H
HABBIKAMHU OCYILECTBJISUIOCH IIOCIIEOBATEIbHO U IOCTYMATeIbHO, C COONIOJCHHEM MPUHIUIA
MIPEEeMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATIUCH B OOIIYI0 CUCTEMY MaTeMaTHYECKHUX MPEICTaBICHHIMA
oOyyJaromuxcs, paciupsis 1 yriyonss e€, o0pa3ys NpOYHbIE MHOYKECTBEHHBIE CBSI3U.

B cootBerctBuu ¢ ®I'OC OOO maremaTHka sBisieTcs 00s3aTeNbHbIM y4eOHbIM PEIMETOM Ha
YPOBHE OCHOBHOTro obmiero obOpasoBanus. B 5-9 kiaccax maremaTHka TpaAMLMOHHO HM3Y4aeTcsl B
paMKax cleqyrouMx y4eOHBIX KypcoB: B 5—6 kimaccax — Kypca «Marematukay, B 7-9 kiaccax —
KypcoB «Anrebpa» (BKIIOYas SJIE€MEHTHl CTATUCTUKA M TEOPHU BEposITHOCTEN) U« eomeTpusi».
[Iporpammoii 1O MaTemMaTWKe BBOJUTCS CaMOCTOSITENbHBIN Yy4eOHBIH Kypc «BeposTHOCTh W
CTaTHCTHKAY.

OO1iee 4ucino 4acoB, PEKOMEHIOBAHHBIX JUIl M3Y4E€HHUS MaTeMaTuku (0a30BbIii ypoBeHB) Ha
ypOBHE OCHOBHOTO 00111ero oOpa3oBanus, — 952 yaca: B 5 kinacce — 170 yacoB (5 4acoB B Heem0), B 6
knacce — 170 gacoB (5 yacoB B Heneno), B 7 kimacce — 204 gaca (6 yacoB B Hezieno), B 8 kinacce — 204
yaca (6 yacoB B HeZlel0), B 9 kiacce — 204 yaca (6 yacoB B HEZEIIO).
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O MATEMATUKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

W3yueHne MaTeMaTWKH Ha YpOBHE OCHOBHOTO 0OImIero oOpa3oBaHHs HANpaBiICHO  Ha
JIOCTIDKEHHE OOYJarOIUMUCS JTHYHOCTHBIX, METalpeMETHBIX W TPEAMETHBIX 00pa30BaTEeIbHBIX
pe3yIbTaTOB OCBOCHUS YIEOHOTO MIPEIMETA.

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI TI0 MATEMAaTHKE XapaKTEPU3YIOTCS:
1) naTpuOTHYECKOE BOCIIUTAHME:

IIPOSABJICHUEM HHTEPECCA K IMPOHIJIOMY W HACTOALIEMY pOCCHﬁCKOﬁ MaTeéMaTuKu, HE€HHOCTHBIM
OTHOIICHUEM K JOCTHUXKCHHUAM pOCCHﬁCKHX MaTEMAaTUKOB U pOCCHﬁCKOﬁ MaTeMaTH4YeCKOM IIKOJIbI, K
HUCIOJIb30BAHMIO dTUX JTOCTH)KCHUU B APYrux HayKax U INPUKIAJHBIX cCpepax;

2) rpaKIaHCKOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHWE:

TOTOBHOCTBIO K BBITIOJHEHHUIO 00SI3aHHOCTEH TPaKIaHMHA U Peau3allii €ro Mpas,
NPEJICTABIICHHEM O MaTeMaTHYECKHX OCHOBaX (DYHKIIMOHMPOBAHHUS PAa3IMUYHBIX CTPYKTYp, SBJICHHH,
OpoLeyp TPaXkJaHCKOTo o0IiecTBa (HAmpuMep, BBHIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKACHHIO
ITUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPHUMEHEHHEM NOCTH)KCHHI HAYKH, OCO3HAHHEM
BO)XHOCTH MOPAJIbHO-3THUECKUX MPHUHIIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTaHOBKOW Ha aKTHMBHOE Y4YacTHE B pCIICHHH TMPAKTHYSCKUX 33/1a4 MaTeMaTHYeCKON
HAIMPaBJICHHOCTH, OCO3HAHWEM BAXHOCTH MAaTEMaTHUYeCKOTO OOpa30BaHMS Ha MPOTSDKCHHUH BCe
KU3HU JUIsl YCTCIIHOW MPO(EeCCHOHANBHOM AEATENbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TIOCTPOCHHEM HHIMBUIYAbHOM TPacKTOPHH OOpa30BaHUS M KHU3HCHHBIX
IUIAHOB C y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TIOTPEOHOCTEIA;

4) acTeTHYEeCKOe BOCITUTAHME:
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CIIOCOOHOCTBIO K OMOIUOHAJIBHOMY U 3CTCTUUYCCKOMY BOCHPHUATUIO MATCMATHYCCKUX 06'beKTOB,
3aaa4, pemeHHﬁ, paccyxcz[eHHﬁ, YMCHHUIO BUACTh MAaTCMATUICCKHUEC 3aKOHOMEPHOCTU B HCKYCCTBC;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA

OpUEHTAllMe B JESITEIbHOCTM HAa COBPEMEHHYIO CHCTEMY HAYYHbBIX IIpPEACTaBICHUNH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUs 4YeJIOBEKa, MpUPOAbl U  oOuiecTBa, I[OHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl YeIOBEYEeCKOW AEATEIbHOCTH, STAoOB €€ pa3BUTHS U 3HAYUMOCTH
JUISL Pa3BUTHs LIMBWIM3ALUHU, OBJIAJICHUEM S3bIKOM MAaTE€MaTUKM M MAaTEMaTH4YECKOM KYyJIbTYpOH Kak
CPEICTBOM  TMO3HAaHWA MHpPA, OBJAJACHUEM IIPOCTEUINMMHM  HAaBBIKAMH  MCCIIEJOBATEIbCKON
JESATENBHOCTH;

6) dpusnueckoe BocnuTaHue, popMHUpoOBaHUe KYJbTYPbl  310POBbS u
IMOLHOHATBHOIO 0J1ar0ONOIyYHs:

TOTOBHOCTBIO TPUMEHSATh MaTeMaTHUeCKHWE 3HaHMUsS B HHTEpecax CBOErO 3/I0pPOBbS, BEIACHMUS
310poBOro oOpasza KH3HU (340pOBO€ MUTaHHE, COAJTAHCUPOBAHHBIN pPEXUM 3aHATUNH U OTIbIXa,
perynspHas (pu3nueckas akTUBHOCTB), COPMUPOBAHHOCTHIO HaBbIKa peIeKCHH, IPU3HAHUEM CBOETO
IIpaBa Ha OMMOKY U TAKOI'0 K€ IpaBa JPYyroro 4eJoBeKa;

7) ’KoJ0rMyYecKoe BOCIIHTAHNE:

OpHeHTaHHeﬁ Ha TPUMCHCHUE MATCMAaTHYCCKUX 3HAHUU g peIICHHA 3aJad B oOnactu
COXPAaHHOCTH OKpYXaromlel cpeapl, IUJIAHUPOBAHUS TIOCTYIIKOB M OLEHKH WX BO3MOYKHBIX
MOCIICICTBUI Il  OKPYXKAaIOIIeH Cpeibl, OCO3HAHHMEM TIJIO0ATBHOTO XapaKTepa dKOJOTHYECKUX
poOJIeM U TyTel UX PEIICHHUS;

8) amanTanus K M3MEHSIIOIUMCS YCJIOBHSIM COIMAJIbHOI M MPHUPOIHON Cpeabl: TOTOBHOCTHIO K
JCWCTBUSIM B YCIIOBHUSIX HEOTPEACIEHHOCTH, TOBBIINICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepes3
MPAKTUYECKYIO TESTeIbHOCTh, B TOM YHCIIE YMEHHUE YYHTBCA Yy APYrHX JIOACH, MpHOOpeTaTth B
COBMECTHOM JIESTEILHOCTH HOBBIC 3HAHMS, HABBIKW M KOMIETCHIMM W3 OIBITa JAPYIHX;
HE00X0IMMOCTHIO B (POPMHUPOBAHNY HOBBIX 3HAHUH, B TOM YHCIe (GOpMYIHpPOBATH
WU, TIOHATHS, TUTIOTE3bI 00 00BEKTaX W SBJICHUAX, B TOM YHCIIC PaHEe HE M3BECTHBHIX, 0CO3HABAThH
neuuTh COOCTBEHHBIX 3HAHHMA M KOMIIETEHTHOCTEH, TIAHUPOBATH CBOE Pa3BUTHE; CIIOCOOHOCTHIO
0CO3HABaTh CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BbI30B, TPEOYIOUINI KOHTPMED, KOPPEKTHPOBATh IIPUHIUMAEMbIC PEIICHUS U JICHCTBHUS,
(bopMyIHPOBATh U OIICHUBATH PUCKHU H MOCIEACTBHS, (OPMUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIbTATHI

B pesynprare oOCBOEHMs NpOrpaMMbl 1O MaTeMaTUKE HAa YPOBHE OCHOBHOIO OOIero
oOpa3oBanuss y oOydaromerocss Oyayr  chOpMHUpPOBaHbBI  MeETalpeiIMEeTHbIE  PE3yNbTaThl,

XapaKTEepU3YIOLIHECS OBJIaJICHUEM YHUBEPCAIbHBIMU O3HaBaTeJILHBIMHU JEUCTBUSIMU,
YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JECUCTBUAMU U YHUBEPCAIBHBIMUA  PEryJISATUBHBIMU
JIEUCTBUSIMH.

Ilo3naBaTebHBIE YHMBeEpPCAJbHbIE YUeOHbIe 1eHCTBUS
Ba3oBble jJornueckue aeiicTBUA:

BBISIBJIATh U XapaKTEPH30BaTh CYLIECTBEHHBIE NMPHU3HAKH MAaTEMaTHUYECKUX OOBEKTOB, MOHSITUH,
OTHOLICHUH MEXKIY TOHATHAMH, (OPMYIUPOBATH ONPEACICHUS TOHSATHHA, YCTaHABJIMBAThH
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CYIIECTBEHHBIN MpPHU3HAK KIACCU(PHUKAIMKA, OCHOBAaHMA JJIsi OOOOIIEHUS U CPaBHEHUS, KPUTEPUHU
MPOBOJMMOIO  aHAJIM3a; BOCIPHUHUMATh, (QOpPMYyIHpOBaTH M  MPeoOpa3OBHIBATH  CYXKACHUS:
YTBEPAUTEIIbHbIE

U OTpULATEeNbHBIC, EAWHUYHBIC, YaCTHbIE W OOIIWe, YCIOBHBIC; BBISBIATH MaTEMaTHYECKHE
3aKOHOMEPHOCTH, B3aUMOCBSI3U M TIPOTUBOPEUHs B (aKTax, JaHHBIX, HAOIIOJCHUAX M YTBEPKIACHUSIX,
IpeaylaraTb KpUTEPUM Ui BBISBIICHHsS 3aKOHOMEPHOCTEH M IIPOTUBOPEYMH; AENaTh BBIBOIBI C
HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U NHYKTUBHBIX

YMO3aK/IIOYEHUH, yMO3aKIIOUEHHH M0 aHaloTHH;, pa30upaTh HO0Ka3aTeIbCTBA MAaTEMaTHUYECKUX
YTBEPKACHUN (IIpsIMbIE U

OT MPOTHUBHOTO), MMPOBOJUTH CAMOCTOSITEILHO HECIOXKHBIE JOKA3aTebCTBA MaTEMaTHUECKUX (PaKTOB,

BBICTPaNBaTh apryMEHTAINI0, PUBOJAUTH MPUMEPBl U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHbBIE

paccyXAeHus; BIOMpaTh coco0 pelieHns yaeOHoM 3ajaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB

pelieHus, BbIOMpaTh Hanbojee MOIXOSAIIMNA C Y4ETOM CaMOCTOSITENbHO BBIACICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejbCKHe AeiCTBHS.

UCIO0JIb30BAaTh BOIPOCHI Kak MCCIEI0BATENbCKUI HHCTPYMEHT IO3HaHUA, (HOpMyIupoBaTh

BOIIPOCHI, (PUKCUPYIOIIHE MPOTHBOPEYHE, MPOOIEMY, CaMOCTOSITEIHHO YCTAaHABIMBATh HCKOMOE U
naHHoe, (OpMHUPOBATh THIIOTE3Y, APTYMEHTHPOBATh CBOIO TO3UIIMIO, MHEHHE, IPOBOAHWTH II0
CaMOCTOSITEIIBHO COCTaBJICHHOMY TUTAHY HECIIOJKHBIN 3KCIICPUMEHT,
HEOOJIBIIIOE  MCCICOBAaHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEM MaTEeMaTH4YeCKOTO OOBeKTa,
3aBUCUMOCTEH 0OBEKTOB MEXIY COO0M; caMOCTOSATEIHHO (GOPMYIMPOBATH 00OOIIEHUS U BBIBOJIBI TIO
pe3yibTataM IMPOBENEHHOTO HAOJIOACHUS, WCCIIEAOBaHUS, OLEHUBATH JOCTOBEPHOCTH IOJYYCHHBIX
pe3yIbTaTOB, BHIBOJOB M OOOOIICHMIA; MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIECCa, a TAKKE
BBIJIBUTATh

IIPCAIIOJIOKEHUA O €T0 Pa3BUTUHN B HOBBIX YCIOBUAX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITh HEJ0CTaTOYHOCTh u U30BITOYHOCTH uH(popMauy, JTAaHHBIX,
HEOOXOIMMBIX JJISl pEeLICHUs 3a7auu; BEIOUpaTh, aHAIM3UPOBATH, CUCTEeMaTU3UpOBaTh U
UHTEPIPETUPOBATH

nH(OPMALIMIO PA3MUYHBIX BUIOB MU (OpM MPEACTaBICHUSA; BbIOMpaTh (GOpMYy MpPEICTaBICHUS
nH(OPMALIUU U WIUTIOCTPUPOBATDH pPelllaeMble

3aladu CXCMaMM, JuarpaMmMamMu, WHOH rpa(l)HKOﬁ n ux KOM6I/IH3.I_II/I$IMI/I; OIlCHUBATh HaJEKHOCTH
I/IH(bOpMaI_[I/II/I IO KpUTCPHUAM, TPCAJIOKCHHBIM YUUTCIIEM

WK c(OPMYIHPOBAHHBIM CAMOCTOSTENIBHO.
KoMMyHuKaTHBHBIe YHHUBepcaJbHble YUeOHbIe JeilicTBHA:

BOCIPUHMMATh M (OPMYIHPOBATH CYKIEHHS B COOTBETCTBUM C YCIOBUSMH U IENAMHU
oOI1eHus, CHO, TOYHO, IPAaMOTHO BBIpa)kaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U NMHCBMEHHBIX TEKCTaX,
JaBaTh IOSCHEHUs [0 XOJIy PpEIUEHUs 3aJa4d, KOMMEHTHPOBATH IOJIYYCHHBIM pe3ylbTar; B XOJe
oOCyX/IeHUs 3a/1aBaTh BOIPOCHI IO CYILIECTBY OOCYXJIaeMOW TeMbl, MpoOJIeMbl, pelraeMoil 3ajaaun,
BBICKA3bIBAaTh WJIEU, HALICJICHHBIC HA IIOMCK PELIECHUs, CONOCTABIATh CBOU CYXKACHUS C CYXIACHUSIMHU
JPYruX YYaCTHUKOB JMAJIOTa, OOHAPYKMBATh pa3inyMe U CXOJCTBO MO3MLIHUH, B KOPPEKTHOU (opme
dbopMynupoBaTh pa3HOTJIAcHs, CBOM BO3PAKEHMS; NPEACTABIATH pPE3YyNbTaThl PpEIHICHUs 33a/1auH,
HKCIIEPUMEHTA, MCCIIEJOBAHUS, IPOEKTa, CAMOCTOSTENILHO BBIOMpaTh (popMaT BBICTYIJICHUS C YUETOM
3aay Tpe3eHTalMd W OCOOCHHOCTEH ayIuTOpWH; MOHMMATh U HCHOJb30BaTh IPEUMYIIECTBA
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KOMaH/IHOW U MHAWBHUIYAIBHOM pabOTHl MIPH PEIICHUH YY€OHBIX MaTEMAaTUYECKUX 3a7a4; MPUHUMATh
I ciab COBMECTHOM ACATCIIbHOCTH, IUIAHUPOBATH OPraHU3alUIO COBMECTHOM pa6OTBI, pacnpeaciisiTb
BHUIIBI pabOT, JOTOBApUBATHCS, OOCYXKAAaTh TpOIeCC M pe3yabTaT paboThl, 0000maTh MHEHHUS
HECKOJIBKUX JIFOJICH; y4acTBOBAaTh B TPYNIOBEIX (opmax paboThl (0OCYXIeHHsS, 0OMEH MHEHHUSIMH,
MO3Ir'OBBIC HITYPMbI U I{pyrne), BBITNIOJIHATE CBOIO 4aCThb pa6OTI)I U KOOPAWHHUPOBATH CBOU IIGﬁCTBPI?I C
APYTUMH YJICHAMU KOMaH/bl, OHCHUBATL KaA4Y€CTBO CBOCTO BKJIaJa B O6HIPII>1 MNPOAYKT IO KPHUTCPHUIM,
c(hOpMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbI€ TeiicTBUSA

Camoopranuzanms:

CaMOCTOSITEJIbHO COCTABJIATH IUIaH, AJTOPUTM pEIleHus 3aJaud (WM ero 4acTh), BBIOMPATh CHOCOO
pemeHusi ¢ y4€TOM HMEIOIIUXCS PECypCcOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
KOPPEKTUPOBATh BapUaHThl PELIEHUI ¢ yUETOM HOBOM MH(OPMALIHH.

CaMOKOHTPOJIb:

BIIQJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAaMOKOHTPOJISI Tpollecca W pe3yiabTara pemieHHs
MaTeMaTHUYECKOM 3aJja4uM; IPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3ZHUKHYTh IPH PELICHUHN 3a/1a4H,
BHOCHUTE KOPPEKTUBBI B JACATCIIBHOCTH Ha OCHOBE HOBBIX O6CTO$IT€J'IBCTB, Haﬁ)IGHHBIX OIHI/I6OK,
BBIABJIICHHBIX TPYJIHOCTGP'I; OLCHUBATb COOTBETCTBUE PE3yJibTaTa ACATCIIBHOCTH MOCTaBJICHHOMN neian n
YCII0BHUAM, OOBICHSTH IMPUYUHBI JOCTWIXKCHUSA WM HCAOCTVDKCHUSA LCIIH, HAXOAUTH OHII/I6Ky, JaBaThb
OLIEHKY TPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIbTATbBI

[IpenMeTHbie pe3yabTaThl OCBOCHHS MPOTpaMMbl MO MaTeMaTHKE MPEICTaBICHBl IO Trojam
oOyueHus B CIEAYIOUIUX pa3/esiax MporpaMMbl B paMKaxX OTAENbHBIX YUeOHBIX KypcoB: B 5—6 Kiaccax
— Kypca «MaTtemaTtukay, B 7-9 kinaccax — KypcoB «Anredpay,

«["eomerpus», «BeposSTHOCTb U CTATUCTUKAY.
OEJNEPAJIBHAS PABOYAS TIPOIT'PAMMA YUYEBHOI'O KYPCA <MATEMATHKA» B 5-6
KJIIACCAX

IHHOACHUTEJIBHASA 3AIIMCKA
ITpropuTeTHBIMU LIEJIAIMU 00Y4YEHUSI MaTeMaTHKe B 5—06 Kiaccax sBIISIOTCA:

IpoJoJDKeHHe (OPMHUPOBAHUS OCHOBHBIX MAaTEMaTHYECKUX IOHATUHM (YMCIIO, BEIWYMHA,
reomerpudeckas  ¢urypa),  00eCHEUMBAIOUIMX  MPEEeMCTBEHHOCTh M IMEPCIEKTUBHOCTh
MaTeMaTU4eCKOro 00pa3oBaHUs OOY4YalOUIMXCS; Pa3BUTHUE MHTEIUIEKTYAIbHBIX M TBOPYECKHUX
criocoOHOCTeH 00yuaroImuxcs, o3HaBaTeIbHOM aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUHN, MHTEpeca K
M3YyYEHHIO MaTEeMaTHUKM; MOJBEACHUE OOYYaoUIMXCsl Ha JAOCTYIHOM JJIi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M  MaTeMaTMKM W OKpYyXawolero Mupa; (QopmupoBaHue  (GYHKIHOHAIBHOM
MaTeMaTH4eCKOl TpaMOTHOCTH: YMEHHUS pAaclo3HaBaTh MaTeMaTH4ecKue OOBEKTHl B pealbHbIX
KU3HEHHBIX CUTYalUsAX, IPUMEHATh OCBOCHHbBIE YMEHHUS JUISl PELUEHUS NMPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH MIOIYYCHHBIE PE3YJIBTATHI U OLICHUBATh UX HA COOTBETCTBUE IPAKTUYECKOMN
CUTYaI1H.

OcHOBHBIE JIMHUHM COJEp)KaHUS Kypca MaTeMaTHKHM B 5—6 Kiaccax — apudmerndeckas Hu
reoMeTpuyYecKasi, KOTOpble pa3BUBAIOTCS NapalljiebHO, KaxkJas B COOTBETCTBUM C COOCTBEHHOMU
JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT JAPYroil, a B TECHOM KOHTAKTE U B3aUMOJEHCTBUU. TaKxKe B
Kypce MaTeMaTHKH NPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMH adreOpbl U ONMUCATEIbHONW CTATUCTHKH.

N3yuenne apupmMeTHyecKoro Marepraia HaUMHAETCS CO CUCTEMAaTH3alMK U Pa3BUTUS 3HAHUH O
HaTypaJbHBIX YHMCJIAX, MOJYYEHHBIX Ha YpPOBHE HayalbHOro oodmiero oOpaszoBanus. Ilpu sTom
COBEPILICHCTBOBAHNE BBIYUCIMTEILHOM TEXHUKH W (OPMHUPOBAHHE HOBBIX TEOPETUYECKUX 3HAHUN
COYETAeTCS] C PAa3BUTHUEM BBIUYMCIUTEIBHOM KyJABTYpbl, B YaCTHOCTH C OOy4YEHHEM IPOCTEHIINM
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npuéMaM NPUKUAKM W OLIEHKM pe3yJbTaTOB BbIUMUCICHUN. [I3ydeHue HaTypaslbHBIX YMCEN
IIPOJIOJIKAETCS B 6 KJ1acce 3HAKOMCTBOM C HaYaJIbHBIMU ITOHATHUSAMU TEOPUU JETUMOCTH.

Hauano u3ydeHus: 0OBIKHOBEHHBIX U JIECATHYHBIX APOOEH OTHECEHO K 5 Kiaccy. DTO MepBBIN
3Tan B OCBOEHUU APOOEH, KOrzia MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHM HJESIMHU, NOHATUSMU TEMBI.
[Ipu 3TOoM paccMoTpeHHE OOBIKHOBEHHBIX ApoOeil B IMOJHOM O0bEME MPEALIECTBYET H3YUYEHUIO
NECSITUYHBIX Apo0eH, UTO 1es1ec000pa3HO ¢ TOUKU 3PEHUS JIOTMKHU U3JI0KEHHs YNCI0BOM JIMHUH, KOTAa
IpaBuiia JIEUCTBUN C JIECATUYHBIMU JPOOSIMH MOKHO OOOCHOBATh YK€ M3BECTHBIMU aITOpPUTMaMU
BBITIOJTHEHUST JICCTBUH € OOBIKHOBEHHBIMH JpOOSMHU. 3HAKOMCTBO C AECATHYHBIMH JPOOSIMH
pacIIupUT BO3MOXKHOCTHU Ui MOHUMAaHUs 00ydarolIUMHUCS MPUKIAJIHOTO MPUMEHEHHUs] HOBOM 3aIllucu
IIpY U3y4EHHUH JAPYrUX MPEJAMETOB U IMPU NMPAKTUYECKOM HCIoJib30BaHUU. K 6 kiaccy oTHecE€H BTOpoi
Tall B HW3Y4EHUU JpoOed, TrJe TMPOUCXOIUT COBEPILICHCTBOBAHHE HABBIKOB CpPaBHEHUS W
npeoOpa3oBaHusl IpoOeil, OCBOCHHE HOBBIX BBIYMCIUTENBHBIX aJTOPUTMOB, OTTAUMBAHUE TEXHUKU
BBIYMCIICHUI, B TOM 4YHCII€ 3HAUEHUH BBIPOKEHHUH, COAEPKALIUX U OOBIKHOBEHHBIE, U JIECSITHUHBIC
IpoOu, yCTaHOBJIEHHE CBSI3€H MEXJIy HUMH, pPacCCMOTpEHHME NMPUEMOB pellieHus 3agad Ha Apoou. B
Hayasie 6 Kj1acca MPOUCXOIUT 3HAKOMCTBO C IMOHSATHEM IPOLIEHTA.

Oco0OeHHOCThIO HM3Y4YEeHHs MOJIOKUTENbHBIX W OTPHUIATEIbHBIX YHUCET SBISIETCA TO, YTO OHH
Takk€ MOTYT paccMaTpuBaTbCid B HECKOJIbKO 3TamoB. B 6 kjacce B Haudajge H3Yy4eHUS TEMbl
«[lonoxxutenpHble W OTpULATENIBHBIE 4YMCIa» BblIensdeTcss noarema «llemsle umcnmay, B paMkax
KOTOPOM 3HAaKOMCTBO C OTPHULATEIbHBIMH YHCIAMM M JCHCTBUSMH  C IOJIOKHUTEIBHBIMU U
OTPULATEIILHBIMY YUCIIAMU IIPOMCXOAMT HAa OCHOBE COJAEPKATEIBHOIO MOAXO0JAa. JTO MO3BOJIAET Ha
JOCTYITHOM YPOBHE IO3HAKOMHUTH OOYYarOIIUXCA MPAKTHYECKH CO BCEMH OCHOBHBIMU IOHATHSAMM
TEMBI, B TOM YHCJI€ U C IPaBUJIaMU 3HAKOB IIPU BBIMOJIHEHUM apupMeTHUecKux aectuil. Mzyuenue
palMOHANIBHBIX YKCE Ha 3TOM HE 3aKOHUYHUTCS, a OyJeT MPOJOKEHO B Kypce anredpsl 7 Kiacca.

IIpu oOydeHuun peleHHIo TEKCTOBBIX 3ajad B 5—6 KiaccaX HCHOJB3YIOTCS apU(pMeTHdYecKue
npuémel pemeHus. Ilpu oTpaboTke BBIYMCIMTEIBHBIX HAaBBIKOB B 5—6 KiaccaXx paccMaTpUBarOTCS
TEKCTOBBIE 3a/laud CIEAYIOLIMX BHUJOB: 3aJjauydl HAa JIBUXKCHHE, HA YaCTH, HA MOKYIKH, Ha paboTy U
IIPOM3BOIUTEIIBHOCTb, HA IMPOLEHTHI, Ha OTHOWIEHWs W mnponopuuu. OOyyaromuecs 3HAKOMATCS C
npuéMaMy pelieHus 3ajad 1nepebopoM BO3MOJKHBIX BApHAHTOB, ydyarcs paboTaTh ¢ MH(pOpMaLUei,
IPEJCTaBICHHOM B (popMe TaOIULl MK TUarpamM.

B nporpamme  ydeGHOoro kypca «MaremaTuka» — INperycMOTpeHO  (OpMHUpPOBaHUE
IIPONEIEBTUUECKUX aIreOpandeckux MpejacTaBieHuil. bykBa kak CHMBOJ HEKOTOpOro 4Yucia B
3aBUCHUMOCTH OT MaTeMAaTUYECKOT0 KOHTEKCTAa BBOJUTCS MTOCTENIEHHO. byKBEHHasi CUMBOJIMKA IIMPOKO
UCHOJb3YyeTCs MPEXkKAe BCEro s 3aicy OOIIMX YTBEP:KICHUH U MpeAoxKeHUH, GOpMyl, B YaCTHOCTH
JUI BBIYMCIICHUS TEOMETPUYECKUX BEIMYNH, B KAYECTBE «3aMECTUTENIN) YUCIIA.

B nporpamme yueGHOro kypca «MaremaTuka» IpeJCTaBlieHa HarjsaHas TIeoMeTpus,
HamnpaBjieHHas Ha pa3BUTHE OOpa3HOrO  MBINUIEHUS, HPOCTPAHCTBEHHOIO  BOOOpa)KeHUs,
1300pa3sUTEIbHBIX YMEHUM. DTO BaXKHBIM 3Tal B U3y4EHUH F€OMETPUH, KOTOPbII OCYILECTBIISAETCS Ha
HarJsIHO-TIPAKTUYECKOM YpPOBHE, OMHMPAECTCs Ha HarJIsAJHO-00pa3HOE MBIIIJICHHE OO0y4JaroIIuXCs.
bonbimiasg ponb OTBOOUTCS NPAKTUYECKON NEATENBHOCTH, OIBITY, SKCIEPUMEHTY, MOAEIMPOBAHUIO.
OOyuaromuecs: 3HAKOMATCS C T€OMETPHUECKUMH (UTypaMH Ha IJIOCKOCTH M B MPOCTPAHCTBE, C MX
MPOCTEUIIMMU KOH(UTYypalMsIMH, ydaTcs M300paXaTh WX Ha HEJIMHOBAaHHOM M KieTdaTtoil Oymare,
paccMaTpuBarOT MX MPOCTEHIINE CBOMCTBA. B mpouecce u3ydeHMs] HarisgHOM reOMETpUU 3HAHMA,
MOJIydeHHbIe 00yYaroIMMUCS Ha YpOBHE HAdalbHOTO OOIIEro 0O0pa3oBaHMs, CUCTEMATU3UPYIOTCS U
pacIIHpsIOTCS.

10
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CornacHo yueOHOMY TIuUlaHy B 5-0 Kiaccax U3y4yaeTcs WHTETPUPOBAHHBIA TPEAMET
«MareMaTukay, KOTOPbIil BKIIOUACT apu(PMETHUECKUN MaTepuall U HArJISIHYI0 T€OMETPHUIO, a TaKXKe
MPONEIEBTUUECKUE CBEICHUS U3 anreOpbl, 37I€MEHTHI JIOTUKU M Hayajla ONMCATEIbHOW CTATUCTHKH.

OO61iee ynco 4acoB, peKOMEH/I0BAHHBIX JJI U3ydyeHUsi maTeMatuku, — 340 yacoB: B 5 kiacce —
170 gacoB (5 yacoB B Heneno), B 6 kinacce — 170 yacoB (5 4acoB B HEZIEIO).

COJEP/KAHUE OBYYEHUA
5 KVIACC
HartypaJjbHble ynciIa U HYJIb
Harypanbnoe uncno. Psaa narypanbubix uucen. Yucno 0. M3o0paxeHne HaTypaldbHBIX UYHCEN

TOYKaMH Ha KOOPJMHATHOM (YMCIIOBOI) MPSIMOH.

[To3unmonnas cucreMa cuuciieHus. PuMckasi Hymepanus Kak mpuMep HEMO3UIIMOHHOW CHCTEMBI
curciieHus. JlecaTuuHas cucteMa CUuCIeHUsI.

CpaBHEHHE HATypaJbHBIX 4YHCEJ, CpPAaBHEHHE HATypaJlbHBIX uucend ¢ HylnéM. CrocoObl
cpaBHeHUs. OKpyTJIeHHE HaTypaTbHBIX YHCET.

CrnoxxeHue HATypaJbHBIX YHCEJI, CBOMCTBO HYJSA MPHU CIOXEHWW. BhlUMTaHME Kak JIEWCTBHE,
00paTHOE CJIOKEHUI0. Y MHOKEHHE HAaTypaJIbHBIX YHCEN, CBOMCTBA HYJIS U CAMHUIIBI TIPU YMHOXKEHUH.
Jlenenne Kak JAeWCTBHE, OOpaTHOEe YMHOXEHWI0. KOMIIOHEHTHI JEHCTBUM, CBS3bh MEXIYy HHUMH.
[IpoBepka pesynbrara apudmernueckoro nercTBus. [lepeMecTUTENbHOE M COUYETATEIIPHOE CBOMCTBA
(3aKOHBI) CIIOKEHUS U YMHOKEHUS, PACIIPEICTUTEIHFHOE CBOMCTBO (3aKOH) YMHOKCHHS.

Ucnonb3oBanue OykB [Uisi 00O3HAUEHHUS HEU3BECTHOTO KOMIIOHEHTAa M 3allCH CBOMCTB
apuMETUIECKUX JTCUCTBUH.

JlenuTenun W KpaTHbIE YHUCIA, paslio’)KeHUE HAa MHOXKUTENU. [IpocThle M cocTaBHBIE YHCIA.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ OCTaTKOM.

CreneHns ¢ HaTypalbHBIM MOKa3aTeleM. 3alKCh YKCa B BUAE CYMMbI Pa3psiIHbIX ClIaraeMbIX.

UucnoBoe BbIpakeHHE. BbruncieHne 3HaU€HUN UYUCIIOBBIX BBIPAKEHUH, MOPSIOK BBINOJIHEHUS
neiictBuil. lcronb3oBaHWe MpH BBIYMCICHUSX IEPEMECTUTEIBHOIO M COYETATENIbHOTO CBOMCTB
(3aKOHOB) CJOXEHHUS U YMHOXKEHUS, paCIPECIIUTEIHLHOIO CBONCTBA YMHOKEHUSI.

Apoou
[IpencraBienne o apoOM Kak crocobe 3amucu 4YacTH BedHYuWHBL OOBIKHOBEHHBIC JIPOOH.

[IpaBunbHbBIE U HeTlpaBUiIbHBIE qpoou. CMmentanHas qpo0b, MPeICTaBIeHUe CMEIaHHOW IpoOH B BUIE
HEMpPaBWIBHOM ApoOU W BbIAETICHHE IIENION YacTH YMcia U3 HempaBWIbHOU Apobu. M3o0paxeHue
npobeil TouykamMM Ha 4YHCIOBOW mpsiMoil. OcHOBHOe cBoMcTBO aApoOu. CoxpaieHue ApoOe.
ITpuBenenue npoOu Kk HOBOMY 3HaMeHartento. CpaBHEHHE ApoOeil.

CrnoxeHue M BblUMTaHUE JpoOel. YMHOKeHHe U JeneHue ApoOeil, B3auMHOOOpaTHbIe APOOH.
HaxosieHre yacTi 1enoro U Uesoro mo ero 4acTH.

Hecstuunas 3amuch aApoOeilt. [IpeacraBneHue AecATUYHONW ApoOM B BUAEC OOBIKHOBEHHOM.
N3o00paxkenue NeCATUYHBIX qpoOei ToukaMu Ha YucIoBOU mpsiMoid. CpaBHEHHE JECITHUHBIX APOOESH.

Apudmernueckue ASUCTBHS ¢ IECITHUHBIME Ipo0siMu. OKpyrieHHe TEeCATUYHBIX APOOEH.
Pelenue TeKCTOBBIX 33124

Pemenue TeKCTOBBIX 3a7au apupMETHUIECKUM criocoOoM. Pemenue norunueckux 3amgad. Pemenue
3a/1a4 nepebopoM BceX BO3MOKHBIX BapUaHTOB. VICIONb30BaHUE TIPU PEIICHUU 33134 TaOIHIl U CXEM.

Pemienne 3amau, coxep:kammx 3aBUCUMOCTH, CBS3bIBAIOIIME BEIUYUHBI: CKOPOCThH, BpEMs,
paccrosiHAe, IIeHa, KOJUYECTBO, CTOMMOCTh. EJMHUIBI W3MEpEHHUs: MacChl, 00bEMa, IICHBI,
paccTosiHusA, BpEMEHHU, CKOPOCTU. CBsA3b MEXAY €IMHUIIAMU U3MEPEHUSI KaXKA0W BETUYUHBI.

11
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Pemienne oCHOBHBIX 33124 Ha APOOH.

Hpe[[CTaBJIeHI/Ie JaHHBIX B BUJIC Ta6JII/II_[, CTOJI0YATHIX AuarpamMmm.

Harasinnast reomerpust

Harnsanuele npencraBieHus o gurypax Ha IUIOCKOCTHM: TOYKa, IpsiMasi, OTPE3OK, JIyd, Yrod,
JIOMaHasi, MHOTOYI' OJIbHUK, OKPYKHOCTb, Kpyr. YT0J. IIpsmMoii, OCTpbIi, TynO! U pa3BEPHYTHIA YIJIBI.

JlnuHa oTpe3Ka, METPUYECKUE €IUHULBI JUIMHBL. JUIMHA JIOMAaHOM, IEPUMETP MHOTOYIOJIbHHKA.
H3mepenue ¥ MOCTPOCHHE YIVIOB ¢ HOMOLIBIO TPAHCIIOPTUPA.

Harnsanuele mpenctaBieHuss o (uUrypax Ha IUIOCKOCTH: MHOTOYIOJIBHUK, HPSIMOYTOJIbHUK,
KBaJIpaT, TPEYrOJbHUK, O PABEHCTBE QUTYp.

N3o00paxkenue ¢uryp, B ToM uucie Ha kietdaTtoil Oymare. Iloctpoenue koHpurypauuii us
yacTel MpsIMO, OKPY>KHOCTH Ha HEJIMHOBAHHOM U KieTyaToi Oymare.

Hcnons3oBanmne CBOMCTB CTOPOH M YTJIOB MPSIMOYTOJIbHUKA, KBaApaTa.

[Tnomaas NpsMOYrojJbHUKAa U MHOTOYTOJIbHUKOB, COCTABJIEHHBIX W3 MPSIMOYrOJbHUKOB, B TOM
yucie Guryp, n300paxEHHBIX HA KiIeT4aTol Oymare. EquHUITBI m3MEpeHus TUTOIIaIH.

Harnsanaeie npenctaBieHust 0 MPOCTPAHCTBEHHBIX (DUTypax: MPsIMOYTOJIbHBIN MapaieNenumnes,
KyO, MHoOrorpaHHuku. HM3o0pakeHne mnpocTeHmuxX MHOrorpaHHukoB. Pa3pépTtkum kyba wu
napajuienenunena. Cos3gaHue Mojenell MHOTOTPaHHUKOB (M3 OyMaru, IpOBOJIOKH, IUIACTUIMHA M
Apyrux MatepuanoB). OOBEM NPsAMOYroJbHOIO Napajienenunena, kKyda. EnuHumbl u3smepeHus
00BEMa.

6 KJIACC
HartypaabHble unciia

Apudmernyueckue AEWCTBHST C MHOTO3HAYHBIMU HATypaJbHBIMH 4uCIaMH. YHCIOBBIE
BBIPKEHUS, MOPSAOK JEHCTBHI, HCHONb30BaHHME CKOOOK. Mcmonp3oBaHue  MpH BBIYUCICHUSX
MEPEMECTUTEIBHOTO U COYETATEJIbHOTO CBOICTB CIIO)KEHHUS U YMHOXKEHHS, DPACIpeleIUuTEeIbHOTO
cBoiicTBa yMHOXeHUS. OKpyIrieHHe HAaTypalbHbIX 4ynced. JleauTenu u KpaTHbIE YUCia, HAauOOJIbIIHA
o0l nenurens U HaMMEHblIee obiiee KpatHoe. JlemuMocTh CyMMbI U TpousBeneHus. [lenenue c
OCTaTKOM.

Apoou

OObIkHOBEHHAsi JIpoOb, OCHOBHOE CBOMCTBO JApoOu, cokpamieHue apobeid. CpaBHeHHE H
yrnopsiiounuBanue apooeii. Pemenne 3a1ay Ha HaX0XACHUE YaCTU OT IIEJIOTO U IIeJIOTO IO €ro YacTH.
Jpo6Hoe uncno Kak pe3yibTar aeneHud. [IpencraBieHue neciTUYHON ApoOU B BUIE OOBIKHOBEHHOM
IpoOu M BO3MOKHOCTH TMPEICTaBIIEHUs OOBIKHOBEHHOW ApOoOM B BHIE NecITHUHON. JlecaTHdHbIE
opobu M MeTpuueckas cuctemMa mep. Apudmernyeckue NEHCTBUS W YHCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSMHU.

OtHomenue. Jlenenue B JaHHOM OTHOIIEHUU. MaciiTal, nponopius. [Ipumenenne nponopiiuit
MIpU PEIICHUH 3a/1a4.

[lonarue mnpoueHTa. BpluncieHue mNpoueHTa OT BEIWYMHBI M BEIMYMHBI MO €€ MPOIEHTY.
BripakeHue MpOIEHTOB NECATUYHBIMU JpoOsimu. PemieHue 3amad  Ha MPOILEHTHL. BeipaxeHne
OTHOILIEHHUS BEJINYMH B MIPOLICHTAX.
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IHonoxuTebHBIE M OTPHLATEIbHBIEC YHCJIA

[TosmoxurensHble U OTpHULATENbHbIE yucha. Llenble uyncia. Moaynbs yucna, reoMerpuyeckas
UHTEepOpeTanus Monayias uucina. M3o0paxkeHwe dymcen Ha KOOPAWHATHOM mpsiMod. YwucioBble
npomexyTtkd. CpaBHeHwe uuncen. ApudMeTHuecKkue JeHCTBHUS C TOJIO)KWUTEIBHBIMA U
OTPHLIATEIILHBIMU YU CIIAMH.

[IpssMoyronpHas cucreMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKM  Ha IUIOCKOCTH,
abcmucca u opauHarta. [locTpoenne Touek u GuUryp Ha KOOpAMHATHOH IIIOCKOCTH.

BykBeHHbIe BbIpaeHHs

[Ipumenenne OykB JUIsl 3allUCH MaTeMaTHYECKUX BbIpaK€HUH U mpennoxeHuil. CpoiicTBa
apudmernueckux JeHcTBUN. DByKkBeHHbIE BBIpaXXEHUS W YHUCIOBbIE TIOJCTAHOBKH. bByKBEHHBIE
pPaBEHCTBA, HaXO0X/IEHWE HEHW3BECTHOTO KOMIIOHEHTa. PopMyibl, GOpMyJbl IEpUMETpa M IUIOMIAIN
MPsIMOYTOJIbHHKA, KBaJpaTa, 00bEéMa napajuienenunesna u Kyoa.

Pemienue TeKkCTOBBIX 32124

Pemenne TekCTOBBIX 3a7a4 apupmMeTHUecKUM criocoOoM. Pemenue nornueckux 3agad. Pemenue
3aj1a4 epebopoM BceX BO3MOMKHBIX BApUAHTOB.

Pemrenne 3amau, copepKamux 3aBUCHMOCTH, CBSI3BIBAIOIIMX BEJIUYMHBI: CKOPOCTh, BpEMH,
paccTrosiHue, 11eHa, KOJMYEeCTBO, CTOUMOCTb, MPOU3BOIUTENBHOCTh, BpeMsl, 00bEM padboThl. EquHUIIbI
U3MEPEHUS: MacChl, CTOMMOCTH, pPAaCCTOSIHUS, BpPEMEHH, CKOpOCTH. CBsA3b MEXIy €IUHULAMU
U3MEPEHUS KaXI0! BEINYUHBI.

Pemenune 3amad, CBA3aHHBIX C OTHOLICHHEM, MPOIOPLMOHAIBHOCTBIO BEIMYUH, MPOLEHTAMHU;
peleHre OCHOBHBIX 33Ja4 Ha JpOOU U MPOLIEHTHI.

OneHka W TpUKHIKA, OKpyrieHue pesyiaprara. CocraBieHue OYKBEHHBIX BBIPAXEHHUH 10
YCIIOBHUIO 3a/1a4H.

IIpencraBneHue AaHHBIX ¢ MOMOLIBIO Tabnui ¥ quarpamMM. Cron0Ovarele AUarpaMMbl: YTEHHE U
IIOCTPOCHHE. UTEHUE KPYTOBBIX AUATrPAMM.

Harasignasi reomerpus

Harnsanele npencraBiaeHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MHpsMasi, OTPE30K, JIyd, YroJl,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPY>KHOCTb, KPYT.

B3aumHOe pacnosio)keHHe IByX IpAMBIX Ha  IJIOCKOCTH, IApajuleJIbHBIE  IPSMBIE,
NEPIEHIUKYIIApHBIE NpsMble. MI3MepeHue paccTOSHUM: MEXIy ABYMS TOYKaMHU, OT TOUKH JI0 MPSIMOH,
JUIMHA MaplIpyTa Ha KBaJpaTHOU CETKE.

W3mepenne ¥ IOCTPOCHHE YIVIOB C IIOMOULIbKO TPAHCHOPTHpPA. Buasl TpeyroJbHHUKOB:
OCTPOYTrOJIbHBIM,  NPSAMOYTOJIbHBIM,  TYHNOYTOJIbHBIM,  paBHOOEIPEHHBIH,  PaBHOCTOPOHHMIA.
YeTbIpEXYroJbHUK, NPUMEPBl YETBIPEXYTOJbHUKOB. [IpAMOYroiapHHMK, KBaapaT: HCIOJIB30BAHNE
CBOMCTB CTOpPOH, YIJIOB, AuaroHaieil. M3oOpakeHue reomMeTpuuecKux (Uryp Ha HETUHOBAHHOMN
Oymare ¢ MCII0JIb30BaHUEM LIUPKYJIs, TMHEHKH, YIOJbHUKA, TpaHcnopTupa. [locTpoenus Ha kieTyaToi
Oymare.

[lepumerp MHoOroyrojpHuka. [loHsTHe TUIOmAAM (UTYpPHI, €IUHULBI W3MEPEHUs IUIOIIAIH.
[TpubnmxénHoe u3MepeHue IUIomaa Guryp, B TOM 4uciie Ha KBaapaTHOH cerke. [Ipubmmxénnoe
U3MEPEHUE JIIMHBI OKPYKHOCTH, IIJIOLIAAU Kpyra.

CuMMeTpus: LIEHTpallbHasl, OCEBasi U 3€pKaJIbHAsl CAMMETPUH.

ITocTpoeHne CHUMMETPHUYHBIX (QUTYP.

Harnsanele mpencraBieHus O NMPOCTPAHCTBEHHBIX (purypax: mapajuienenuresn, KyO, mpusMa,
nupamuaa, KOHyC, UWIMHAp, map u chepa. M3oOpaxkeHre MpoCTpaHCTBEHHBIX ¢uryp. IIpumepst
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pa3BEPTOK MHOTOTPAHHUKOB, IMIMH/PA U KoHyca. Co31aHue MoJeneil mpoCcTpaHCTBEHHBIX (Guryp (13
Oymaru, MpOBOJIOKH, IJIACTUIMHA U JPYTUX MaTEPHAIIOB).

[Tonsitne 00BEMa, enUHUIBI U3MEpeHus 00béMa. OO0BEM TPSIMOYTOJBLHOTO TMapauIeIenue/a,
KyOa.

HNPEIMETHBIE PE3YJIbTATbBI
[IpenqmeTHbIe pe3yabTaThl OCBOEHHS MpPOTpaMMbl y4eOHOTo Kypca K KOHIy OOy4deHus B S
kJjacce: Yncsaa 1 BIYUCICHUS

[loHumaTth M MpaBWIBHO YHOTPEOJATH TEPMHUHBI, CBS3aHHbIE C HATypalbHBIMU YHCIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSMHU.

CpaBHUBaTh M YNOPAJOUMBATH HATypalbHBbIE 4YKCIA, CPAaBHUBATh B MPOCTEHIIMX CIydasx
O0OBIKHOBEHHBIE IPOOH, TECATUUHBIE APOOH.

COOTHOCUTH TOUKY Ha KOOPJAWHATHOM (YMCIIOBOM) MPSIMOM C COOTBETCTBYIOUIUM €U YHCIOM M
n300paxkaTh HaTypaJbHbIE YHCIIA TOYKAMU Ha KOOPJIUHATHON (UMCIIOBOM) MPSMOIL.

BoinonusaTe apudmMernyeckue NEHCTBUS C HATypaJbHBIMH YHCIAMHM, C OOBIKHOBEHHBIMHU
IpoOsIMU B MPOCTEUIINX CITydasX.

BoInosiHATE TPOBEPKY, TPUKUAKY pPE3yabTaTa BBIYUCICHUH.

OKpyriIATh HaTypaJbHbIE YHACTIA.
Pemienue TeKCTOBBIX 32124

Pemate TekcTOBBIE 3amaun apU(PMETHUYECKUM CIOCOOOM M € MOMOILBIO OPraHU30BAHHOTO
KOHEYHOT0 nepedopa BceX BO3MOXKHBIX BAPHAHTOB.

Pemates 3amaum, copep:kaliue 3aBHCUMOCTH, CBS3BIBAIOIIUE BEJIWYUHBI: CKOPOCTb, BpeMd,
paccTosiHUE, [IEHA, KOJIMYECTBO, CTOUMOCTb.

Mcnonp30BaTh KpaTKue 3allMCH, CXEMBbI, TAOIUIIbI, 0003HAYEHUS NIPU PEILICHUH 3a1au.

Ilonp30BaThcss OCHOBHBIMH CAMHUIAaMH M3MCPEHUA: LCHBI, MAaCChl, pacCCTOsAHHSA, BPEMCHU,
CKOPOCTH, BbIpaXKaTb OJHN €ANMHUIIbI BEJIMYUHEBI UEPE3 NPYTIUc.

I/I3BJ'IeKaTI>, AHAJIU3UPOBATh, OICHUBATH I/IH(bOpMaHI/IIO, MMpEACTABJIICHHYIO B Ta6n1/1ue, Ha
CTOJIOYATOM JuarpaMmme, HUHTCPIPECTUPOBATL IIPCACTABJICHHLIC JaHHBLIC, HCIIOJIb30BATh IAAHHBIC IIPH
PCUICHHH 3a/1aY.

Harasaaasi reomerpus
[lonp30BaTbCcsi TEOMETPUUYECKUMM MOHSATHSMHU: TOYKA, MpsMas, OTPE30K, JIyd, Yroll,

MHOTOYT'OJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh TpuUMeEpbl OOBEKTOB OKPYKAIOLIETO MHpa, HMeEImuUX (OopMy H3YYEHHBIX
reOMEeTPUYECKUX (QUryp.

Hcnosp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIVIAMM: BEpLIMHA CTOPOHA, C MHOTOYTOJIbBHUKAMMU:
yroJl, BEpIINHA, CTOPOHA, TMaroHaib, C OKPYKHOCTBIO: PalnyC, AMAMETP, LIEHTP.

N300paxaTe M3y4eHHbIE reoMeTpuyeckue (PUrypbl Ha HEIMHOBAaHHOM M KieTyaTol Oymare c
MTOMOIIBIO UPKYJIS U JIMHENKH.

Haxonuths AnuHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHUEM C MOMOILIBIO JIMHEWKH, CTPOUTH
OTPE3KH 3a/1aHHOM JITIMHBI; CTPOUTH OKPYKHOCTb 33JaHHOTO paauyca.

Hcnonp30BaTh CBOWMCTBA CTOPOH M YIVIOB INpPSAMOYIOJbHUKA, KBajapara JUlsl UX IOCTPOEHUS,
BBIUMCIICHUS IUIOLIAIU U IEpUMETpa.
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Bbruucnare mepumeTp W IUIOIIAAb KBaJApara, MPSMOYTOJIbHUKA, (UTYp, COCTaBJICHHBIX W3
NPSIMOYTOJIBHUKOB, B TOM YHclie PUTYp, H300pakEHHBIX HA KJIETYATON Oymare.

[Tonp30BaThCst OCHOBHBIMU METPUYECKUMU €IMHULIAMU U3MEPEHUS JTHHBI, TUIOLIAI1; BBIPaKaTh
OJTHYU €JIMHUILIBI BEJTMUUHBI Uepe3 JpyTHe.

Pacnio3naBate mapamienenunesn, Ky0, MCIIONIb30BaTh TEPMHUHOJIOTHIO: BEPIIWHA, peOpO T'paHsb,
M3MEPEHUs1, HAXOJUTh U3MEPEHUS Mapaulesienumea, Kyoa.

Boraucnare 00béM  KyOa, napaiuienenumea MO 3aJaHHBIM M3MEPEHHSM, TOJIb30BATHCS
eAMHUIIAMHU U3MEPEHHS 00BhEMa.

Pemrate HecnoXHBIE 3aJaud HAa W3MEPEHHE TEOMETPHUECKHUX BEIMYMH B MPAKTUYECKUX
CUTYaIHsX.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHS IMPOTpaMMbl yuyeOHOro Kypca K KOHIy oOyueHus B 6
KJaacce. Yncia v BBIYHCJICHUA

3HaTh ¥ MIOHUMATh TCPMUHBI, CBSI3aHHBIE C PA3IMYHBIMU BUIAMH YHCEN H CITIOCOOaMH MX 3aITHCH,
MEePEXOUTH (€CITH 3TO BO3MOYKHO) OT OJTHOUM (hOPMBI 3aIMCH YUCTIa K APYTOH.

CpaBHUBATH U YIIOPSA0YUBATH IENIbIE YHCIIa, OOBIKHOBCHHBIE U JICCSITHYHBIC ApOOH, CpaBHUBATH
9rcia OJHOTO M PAa3HBIX 3HAKOB.

BoimonHATh, coderas yCTHbIE M TNHCbMEHHbIE MNPUEMBIL, apuMeTHyecKue JeHCTBUS  C
HATypaJIbHBIMU U 1eJIIMH YUCJIaMU, OOBIKHOBEHHBIMH U JIECTUYHBIMH JIPOOSMU, MOJIOKUTEIbHBIMU U
OTpULIATENIbHBIMU YUCIIAMHU.

BbruncnsaTe 3HauY€HHS YKCIOBBIX BBIPAKEHHM, BBINOJHATH MPUKUIKY U OLEHKY pe3yJibTaTa
BBIYMCIICHUHM, BBINOJHATH MPeoOpa30BaHUSI UHUCIOBBIX  BBIPAYKEHUUN HAa OCHOBE CBOWCTB
apu(METUUECKUX JTCUCTBUH.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOM MPSMOM C COOTBETCTBYIOLIUM €W YHCIIOM U H300paxarhb
Yyclia TOYKaMU Ha KOOPAMHATHOM MPSAMOM, HAXOAUTh MOAYJb YHCIIA.

COOTHOCUTH TOYKM B MPSIMOYTOJILHOM CHCTEME KOOpIMHAT C KOOpJIMHATaAMH 3TOH TOYKH.
OKpyryaTh LeJble YKUcia U IeCATUUHbIE IPOO0H, HAXOJUTh MPUOIIMKEHHS YHCE.

YucioBble  OyKBeHHbIE BbIPAKEHUS

[Tonumarsb U ynoTpeOusiTh TEPMUHBI, CBSI3aHHBIE C 3aMUCHIO CTENEHU YKCia, HAXOIUTh KBaApaT U
KyO 4ucCIa, BBIYUCISATH 3HAUCHUS YMCIOBBIX BBIPAKEHUMN, COJCPKAIINX CTETICHU.

[Tonb3oBaThcs TpU3HAKAMH JEITUMOCTH, pACKIablBaTh HATypalbHbIE 4YHCIAa Ha MPOCTHIE
MHO>KHUTEJIH.

[Tonb3oBaThbest MacITaboOM, COCTABIATH TPOMIOPIIUN ¥ OTHOIIICHHUSI.

Hcnonb3oBate OykBbl A7isi 0003HAYEHMs] YUCENl TP 3alMCH MaTeMaTHYECKUX BBIPAKECHUH,
COCTaBIIATh OyKBEHHBbIC BBIPAKEHUS MU (OPMYJIbI, HAXOIUTh 3HAYEHUS OYKBEHHBIX BBIPAKEHUM,
OCYILIECTBIISI HEOOXOIUMBbIE TMOJICTAHOBKU U MpeoOpazoBaHus. HaxoauTh HEW3BECTHBIN KOMIIOHEHT
paBEHCTBA.

Penrenue TeKCTOBBIX 33124

PemaTs MHOTOIIIArOBBIE TEKCTOBBIC 33/1a4l apU(PMETHUECKUM CIIOCOOOM.

Pemrate 3amauu, CBsI3aHHBIE C OTHOIIEHHEM, MPOMOPLUUOHATBHOCTBIO BEIWYUH, MPOLEHTAMU,
pemaTh TPy OCHOBHBIE 3314 Ha IPOOU U MPOIICHTHI.

PeHlaTB 3aJa4du, co;lepncamne 3aBUCHMMOCTH, CBA3BIBAOINNUEC BCIWYUHBI: CKOpOCTI:, BpeMH,
paccTosiHMe, IIeHa, KOJIMYECTBO, CTOUMOCTbD, TPOU3BOAUTEILHOCTD, BpeMs, 00bEMa paboThl, HCIIONB3Ys
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apI/I(bMeTI/I‘IeCKI/IC HCﬁCTBHH, OLICHKY, IPUKUIKY, IIOJIB30BATHCA CAMHUIIaMH HU3MEPCHUA
COOTBCTCTBYIOIINX BCIUYNH.

CocraBisTh OyKBEHHBIC BEIPAKEHUS 110 YCIOBHIO 33/1a4H.

W3Bnekarp wuH(pOpMANNIO, TPEICTABJICHHYIO B TaONWIAX, Ha JWUHEHHOW, CTOJIOYATON WU
KpYrOBOM Jauarpammax, MHTEPIPETUPOBATh IPEACTABICHHBIC JIaHHBIC, MCIOJIb30BaTh JTaHHBIC NpU
peuieHuu 3aay.

[IpeacraBnsaTs nHOOPMAIUIO C TOMOIIBIO TAOIUII, IMHEWHON U CTOJIOYATON JUATPAMM.

Harasinnast reomerpust

[IpuBomuTe npHUMepsl OOBEKTOB OKPYXKAIOUIEIO0 MHUpPA, HUMEHUX (OpMy H3YyUEHHBIX
r€OMETPUYECKUX INIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, IPUMEPHI PaBHBIX U CHMMETPUYHBIX QUTYP.

N300paxkaTh ¢ MOMONIbIO LUPKYIS, JIMHEHKH, TPAHCIIOPTHpA HA HEJIMHOBAaHHOW M KJIETYATOMN
Oymare M3y4eHHbIE TIOCKHE TeoMeTpUuyYecKue GUIrypbl U KOHPUTypalu, CHMMETPUYHBIE (PUTYPBHI.

[Tonb30BaThcsi T€OMETPUUECKUMHM TOHSATUSIMU: PABEHCTBO (DUTYp, CUMMETpHUS, UCIOJIb30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEN: OCh CUMMETPHUH, LICHTP CUMMETPHH.

HaxonnTe BenMYMHBI YIIIOB M3MEPEHUEM C IOMOUIBIO TPAHCIIOPTHPA, CTPOUTH YIJIbI 3aJaHHOMN
BEJINYMHBI, MOJIb30BAThCS IPU PEUICHUH 3a/1ad T'PaJyCHOM MEpOW yrioB, PacClO3HABAaTh HA YEPTEXKAX
OCTPBIH, IPSIMOW, Pa3BEPHYTHIM U TYIOM YIJIBL.

BrruucnaTe [UIMHY JOMaHOM, NEPUMETP MHOTOYTOJIbHUKA, MOJIb30BATHCS €AMHUIIAMU NU3MEPEHUS
JUIMHBI, BBIPAKaTh OJIHU €IUHULBI H3MEPEHUS IIIMHBI Yepe3 IpyrHue.

Haxomuts, ncnonp3ys 4epTEXHbBIE HHCTPYMEHTBI, PACCTOSHUA: MEKIY IBYMS TOYKaMHU, OT
TOYKH J0 MPSAMOM, JJINHY IyTH HAa KBAIPATHOW CETKE.

Bbraucnare miomans GUryp, COCTaBICHHbBIX U3 MPSIMOYrOJbHUKOB, UCIIOJIb30BaTh pa30MEHHE Ha
IpPSIMOYrOJIbHUKM, Ha paBHble (UIYpbl, AOCTpaMBaHHWE IO HPSAMOYTOJIbHUKA, IOJIb30BaThCA
OCHOBHBIMM €IVHMIIAMHA U3MEPEHHMs IUIOIIAIU, BBIPAXKaTh OAHU €AMHUIIBI U3MEPEHHUS IUIOILALN YePe3
IpyTHe.

Pacnio3HaBaTte Ha MOJENAX M H300paKEHUSAX NHpPaMHIy, KOHYC, LMJIMHIApP, HCIOJIb30BaTh
TEPMHUHOJIOTHIO: BEpIINHA, peOpo, rpaHb, OCHOBAHHE, Pa3BEPTKA.

N306paxaTh Ha Kj1eTyaToil Oymare npsMOYroJbHbIHM Napasuienenunen.

Bbruucnare 00bEM MPSAMOYroJIbHOIO Hapajiefenunena, Kyba, HOJb30BaTbCs OCHOBHBIMU
eIMHUIIAMU U3MepeHus 00bEMa;

PemaTte Hecno)kHbple 3a7aud Ha HAXOXKICHHE TIEOMETPUYECKHX BEIMYMH B IPAKTHYECKUX
CUTYaLUsX.
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TEMATHYECKOE IINTAHUPOBAHHUE

denepanbpHas padoyas nmporpamma | Maremartuka. 5—9 knaccel (6a30BbIH YpOBEHB)

5 KJIACC
OCHOBHBIE BUJIBI ICATEIILHOCTH 00YYaIOIIHXCS
HaumenoBanue pazaena KonuuectBo OcHoBHOE
(Tembl) Kypca JacoB coJiepKaHue
Hatypanbnbie uncna. [eiictBus 43

C HaTypaJbHbIMHU YK CJIaMHU

JecsaTuanas cucrema
cuucieHus. Psan
HATypaJbHbIX YHUCEIL.
Harypaneubli psa.
Yucno 0.

HarypanbsHble uncna Ha

KOOPJAUHATHOM MPSIMOIA.

CpaBHeHue,
OKpYTJICHUE
HaTypaJIbHbIX YHCETI.
Apudmernueckne
IEUCTBUA C
HaATypaJlbHBIMU
yrcnamu. CBoiCTBa
HYJISl IPU CJIOKEHUH U
YMHO>KEHUH, CBOUCTBA
€IMHHUILIBI IPU
YMHO>KEHUH.

YutaTh, 3aNIMCHIBATH, CPABHUBATH HATYpaJIbHBIC YHCIIA; MPeAJaraTh
U 00CY:KI1aTh crocoObl ynopsnounBanus uncen. M3odpaxars
KOOPJMHATHYIO TPSIMYIO, 0TMeYaTh YHCjIa TOYKAMH Ha KOOPIMHATHOM
MPSIMOM, HAXOAUTH KOOPIUHATHI TOUYKH.

HccaenoBarh cBOMCTBA HATYPAIBHOTO psaja, uncesn 0 u 1 npu
CIIOKEHUH U YMHOXKEHHH.

Hcnonb3oBaTh NPaBUJIO OKPYTJICHUS HATYPATbHBIX YUCEIL.
BoinoaHaTs apudmMeTnyeckue 1eiCTBUSA C HATYPAIbHBIMU
YHCIIaMU, BBIYUCISATH 3HAUCHUS YHCIIOBBIX BBIPAKEHUN CO

CKoOKaMH 1 6€3 CKOOOK.

3anuchbIBaTh NPOU3BECHHUE B BUJIC CTEIICHU, YUTATh CTEIICHU,
HCI0JIb30BATH TEPMHUHOJIOTHI0 (OCHOBAHUE, T0KA3aTENb),
BBIYUCJSTH 3HAYEHUsI CTereHel. BHIMOIHATH NPUKUAKY U OL[EHKY
3HAUEHUH YHUCIIOBBIX BHIPAKEHUH, MPeAIaraTb U NPUMEHSATH
NPUEMBI POBEPKHU BBIYUCIICHUN.

Hcnoab3oBaTh  NpM  BBIYUCICHHMSX  [I€PEMECTHTEIbHOE U
COYETaTEIILHOE CBOICTBa CIIOKECHMS " YMHOKEHHUS,
pacnpenenuTeIbHOE CBOMCTBO YMHOKEHHUS; (POPMYJTHPOBATH H
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[IepemecturensHoE U
coYeTaTesbHOe
CBOICTBA CJIOXKEHUS U
YMHOKEHUS,
pacnpeenuTenbHoe
CBOWCTBO YMHOKEHHS.
Jenutenu u KpaTHbIe
YHCclia, pa3JioKeHne
YHUCJIa Ha MHOYKUTEIIH.
Jlenenue ¢ ocTaTKOM.
[IpocThie U cocTaBHBIE
yucna. [Ipusnaku
JenmuMocTH Ha 2, 5, 10,
3,9.

Crenens ¢
HaTypaJlbHbIM
MOKa3aTeJeM.
YucnoBbie BIPAKECHHUS;
MOPSAZIOK IEHCTBUH.
Pemenne TekcTOBBIX
3a/1a4 Ha Bce
apudmernyeckue

U IPUMEHSITh MPaBUJIA IPEOOPa30BaHUS YMCIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOHCTB apupMeTndeckux aeiicteuii. MccaenoBaTh YHCIOBBIC
3aKOHOMEPHOCTH, BHIIBUTATh U 000CHOBBLIBATH THIOTE3bI,
¢opmypoBaTh 00001IEHUST M BBIBO/bI T10 pE3yJIbTaTam
MPOBEIEHHOTO UcCaeN0BaHU. DOPMYJTHPOBATH ONpeae/IeHU s
JIETIUTENISA U KPATHOTO, HA3bIBATh JICITUTEIN U KPATHBIEC YNCIIA;
Pacno3HaBaTh IIPOCTHIE U COCTaBHbIE yncia; GopMyJaMpoBaTh U
NPUMEHATHh NPU3HAKH JIETUMOCTH Ha 2, 3, 5, 9, 10; npuMeHATH
AJITOPUTM PA3JI0KEHHUS YMCIIa HA MPOCTHIE MHOKUTEN; HAXOAUTh
OCTAaTKH OT JICJICHUS U HETOJHOE YaCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKAa3bIBAaHUSI O HATYPAJIbHBIX
yuciax, NPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUThH
BbICKA3BIBAHUSA U OTPUILIAHUS BbICKa3bIBAaHUI O CBOKMCTBAaX
HaTypaibHbIX yncen. KoncrpynpoBaTrs MaTeMaTHu4eckue
NPeVI0KeHHUs C TIOMOULIBIO CBSI30K «U», KHIIN», KECIH. .., TO...».
Pemath TeKCTOBBIE 337a4U apU(PMETUYECKUM CIIOCOOOM,
HCIOJIB30BATH 3aBUCUMOCTH MEX]ly BETUYMHAMU (CKOPOCTbh, BpeMs,
paccTosiHue; IIeHa, KOJMYECTBO, CTOMMOCTG U JIP.): aHAJIU3UPOBATDH U
OCMBICJIMBATh TEKCT 3a7a4l, nepegopMyIMpOBATh YCIOBUE,
U3BJIEKATh HEOOXOIUMBIEC TaHHBIC, YCTAHABJIMBATH 3aBUCUMOCTH
MEXy BEINYMHAMH, CTPOUTH JIOTHYECKYIO LIETIOYKY PACCYKICHUM.
MopaenupoBaTh X0/ PELIEHU 3aa4 C IOMOLIBIO PUCYHKA,

denepanbpHas padoyas nmporpamma | Maremartuka. 5—9 knaccel (6a30BbIH YpOBEHB)
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JeHCTBUS, Ha
IBIDKEHUE U

IOKYIIKH

CXEMBI, TaOIUIIBL.

IIpuBoaAUTH, pa30UpPaTh, OLIEHNBATH PA3JIMYHBIC PEIICHUS, 3aIIUCH
peleHni TEKCTOBBIX 3a4a4.

Kpurnyecku oumeHMBAaTHL  TOJYYCHHBIM  pE3yibTar,
OCYLIEeCTBJSATH CaMOKOHTpPOJIb, TIPOBEpsisE OTBET Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTh OLITHOKH.

PemaTh 331241 ¢ mOMOIIBIO Iepedopa BCEX BO3MOKHBIX BAPHAHTOB.

3HAKOMMTBCS € MCTOPUEH Pa3BUTHS apuPMETHKI

arjiiigHas recoMETpus.

JInHMM HA TIOCKOCTHU

12

Touka, npsimasi, OTPE30K,

Iyd.
Jlomanas.

N3mepenne niMHbI
OTpE3Ka, METPUYECKHUE
€VHULBI U3MEPEHUS
JIUHBL. OKpYXHOCTb U
kpyr. [Ipakruueckas
pabota

«Iloctpoenue y3zopa u3
OKPY)KHOCTEWH». YTOJIL.
[Ipsimoii, OCTPBIH,
TYHol U pa3BEPHYTHIN
YTJIBI.

H3mepenue yrios.

Pacno3naBaTthb Ha YCpTeIkKax, puCyHKax, OIUCbIBATD, NUCIIOJIb3Yys
TEPMHUHOJIOTHIO, U U300PaXKATh C OMOIIBIO YEPTEKHBIX HHCTPYMEHTOB:
TOYKY, IPSIMYIO, OTPE30K, JIyd, YTOJI, JIOMAHYI0, OKPY’KHOCTb.
Pacno3snaBaTh, NPUBOANTL NPHUMEPbl O00OBEKTOB PEAJLHOIO MUPA,
UMerIuX (HOpMy H3YYEHHBIX (UIYp, OLEHHUBATh UX JMHEHHbBIE
pa3Mepsl.

Hcnonb30BaTh JIMHENHKY U TPAHCIIOPTUP KaK HHCTPYMEHTBI JJIs
IIOCTPOCHHUS U UBMEPEHMS: H3MEPATH JUIMHY OTPE3Ka, BETUYHHY yIJla;
CTPOMTH OTPE30K 3aJaHHOM JJIMHBI, YIOJl, 3aJaHHOMN BEJIMYUHBIL;
OTKJIAABIBATH LIUPKYJIEM PAaBHbIC OTPE3KH, CTPOUTH OKPYKHOCTh
3aJlaHHOTO paauyca. M300paxkaTs KOHOUTypallMi FeOMETPUUECKUX
Guryp u3 oTpe3KoB, OKPYKHOCTEH, MX YacTel Ha HEJIMHOBAHHOW U
KJeTyaToi Oymare; nmpeajaraTb, ONMCbIBATH U 00CYKAATH

€1oco0bl, AITOPUTMBbI IIOCTPOEHUS.

Pacno3zHaBaTh M n300pakaTh HAa HEJIMHOBAaHHOW U
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[IpakTnyeckas pabora
«IIoctpoenue

YIJI0B»

KJeT4yaToil Oymare mnpsMOi, OCTpBIM, TyHou, pa3BEPHYTBIH YIJIbL;

CpaBHUBATDH YIJIbI.

BbruncasiTh JUIMHBI OTPE3KOB, IOMAHBIX.

ITonnMaTh ¥ MCIIOIb30BAThH NIPH PelIeHNH 32124 3aBHCHUMOCTH
MEX/1y €IMHUIIAMH METPUUYECKON CUCTEMBI MEDP; 3HAKOMMTBCS C
HEMETPUYECKUMHU CUCTEMAaMU MEP; BbIPAKATD JIJIMHY B Pa3IMUHBIX
eauHuax usmepenus. Meenenosath Gurypsl 1 KOHQUrypamum,
UCIIOJIB3YS IUPPOBBIE PECYPChI

OBIKHOBEHHBIE IpOOH

48

HpoOs. [IpaBunbsHBIC U
HETpaBUIILHBIE IPOOH.
OCHOBHOE CBOMCTBO
npobu. CpaBHEHHE
npobeit. CrnoxxeHue u
BBIYATAHHUE
O0OBIKHOBEHHBIX APOOCiH.
CwmemnrannHas 1po0Ob.
VMHOXKEHNE U JIeTICHUE
O0OBIKHOBEHHBIX JPOOCH;
B3aMMHOOOpaTHBIC
npobu. Pemenue
TEKCTOBBIX 3a/1a4,
coJieprKalux Jpoou.
OcHOBHEBIE

MopenupoBarth B rpadpuueckoii, npeaMeTHol popMe, € MOMOIIBIO
KOMIIbIOTEpA MOHSTHS U CBOICTBA, CBS3aHHBIE C OOBIKHOBEHHOM
JPOOBIO.

YutaTh M 3a0HCHIBATh, CPaBHUBAThb OOBIKHOBEHHBIE JpoOHu,
npeajiaratb, 000CHOBBIBATH M 00CYKIATh CNOCOO0bI YIIOPSI0YUBAHUS
Ipo0ei.

HN300paxkaTh 0OBIKHOBEHHBIC IPOOU TOUKAMU Ha KOOPIUHATHOM
PSIMOI; HCMOJIB30BATH KOOPIUHATHYIO IPSIMYIO Ui CPAaBHEHUS
Ipo0ei.

@ opMyIHPOBATH, 3aNIMCHIBATH € NOMOIIBIO 0YKB OCHOBHOE CBOHCTBO
O0OBIKHOBEHHOM JpoOU; MCMOJIb30BATh OCHOBHOE CBOMCTBO APOOU st
COKpalleHus ApoOeit 1 mpuBeaeHHs IpoOH K HOBOMY 3HAMEHATEINIO.
IIpencraBiasiTh CMENIaHHYIO IpOOh B BUE HEMIPABIILHOMN U

BBIICTISITH 1IENTYI0 YacTh YMCia U3 HeMpPaBUIbHOU ApoOu. BhINOIHATH
apudmernyeckue 1eiicTBUsI ¢ OOBIKHOBEHHBIMU JIPOOSMU;
NPUMEHATH CBOMCTBA
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3a/1a4M Ha JPOOH.
[Mpumenenue OykB ayist
3aIMCH MaTeMaTHIECKUX
BBIPQKCHUMN U
MPEUI0KEHUI

apugMeTHUECKUX NEHCTBUI IS palliOHATN3AINY BEIYMCICHHN.
BbInoJiHATL NPUKUAKY W OWEHKY pe3yJbTara BBIYHACICHUM;
npepjiaratTb M NPUMEHATb MPUHEMBbI MPOBEPKH  BBIYMCIICHUIA.
IIpoBoauTh Mccaeg0BaHUS CBOMCTB Apo0Oeii, OomupasCh Ha YHCIOBBIE
AKCIIEPUMEHTHI (B TOM YHKCIIE C TIOMOIIBI0 KOMITBIOTEPA).

Pacno3naBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAaHUSI O IPOOSX,
NMPUBOJAUTH MPUMEPbI ¥ KOHTPIPUMEPHI, CTPOUTH BbICKA3bIBAHUS 1
OTPULAHHS BbICKa3bIBAHUU.

PemaTh TeKCTOBBIE 3a7a4u, COACpIKaIIUE APOOHBIC JaHHBIC, U 3a/1a4d Ha
Hax0JIEHUE YaCTH LIEJIOT0 U IEJIOr0 MO €r0 YacTH; BhIABJIATH UX
CXO/JCTBA U PA3JIHYMSL.

MoaeaupoBaTh X0/ pEHICHUS 33Ja4i C TIOMOIIBI0 PUCYHKA, CXEMB,
TaOJINIIBI.

IIpuBoauTh, pa3dupaTh, OLEHNBATH PA3JINYHBIEC PEIICHUS, 3aIIUCH
pELIeHUI TEKCTOBBIX 3a7ad.

Kpurnuyecku oneHUBaTh NOJYYCHHBIN PE3YNIbTAT,
OCYILIECTBIISITh CAMOKOHTPOJIb, IPOBEPSSI OTBET Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTH OIMIHMOKH.

3HAKOMHUTBCSI ¢ HCTOPHEi pa3BUTHS apuPMETHKN

Harusgnas reomerpus.
MHOTroyroJbHUKH

10

MHOrOyroJbHUKH.
YeTeIpEXYroJIbHUK,
IPSAMOYTOJIbHUK,
kBajapar. [Ipaktuyeckas

OnucpiBaTh, HCIMOJIb3YS TEPMHHOJIOTHIO, H300PaKATh C
MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U OT PYKH, MOJEIUPOBATh U3
OymMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMepPbI 00HEKTOB PEATHHOTO MUPA, UMEIOIIUX (HOopMy
MHOTOYTOJIbHUKA, PSAMOYTOJIbHUKA, KBAJPATa,
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pabota «IlocTpoenue
IPSIMOYTOJIbHUKA C
3a/laHHBIMU
CTOpOHAMM Ha
HEJIMHOBAHHOMN
Oymare».
TpeyroyibHHUK.
[Inmomane n nepumerp
IPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJIEHHBIX U3
MPSIMOYT OJIbHUKOB,
€IMHULIBI U3MEPEHUS
momaau. [lepumerp
MHOT'OYT'OJIbHUKA

TPEYroJibHUKA, OLEeHUBATh UX JIUHEHHbIC pa3Mepbl. BoIUNCIATD:
MEPUMETP TPEYroJIbHUKA, IPSIMOYTOJIbHIKA, MHOTOYTOJIbHUKA; IJI0IA b
NpsIMOYTOJIbHUKA, KBajipaTa. M300paxkaThb OCTPOYTOJIbHBIE,
MPSIMOYTOJIBHBIE U TYIOYTOJIbHBIE TPEYT OJIbHUKH.

CTpouTh Ha HETMHOBAHHOM ¥ KJIETYATON Oymare KBaJpar u
MPSIMOYT'OJIBHUK € 33JIaHHBIMU JUTMHAMHU CTOPOH.

HccaenoBarh ¢BOMCTBA NPSIMOYTOJbHNKA, KBAAPATA IIyTEM
SKCIIEPUMEHTA, HAOIIOICHUS, U3MEPEHHUSI, MOJICTMPOBAHNS,

CpaBHUBATh CBOMCTBA KBajipaTa U NpsiMOyrojbHruka. KoncrpynpoBarn
MaTeMaTH4YecKHe NMpeIJI0KeHHsl C TOMOIIBIO CBA30K «HEKOTOPBI,
«m060i». Pacno3HaBaTh NCTHHHBIC U JIOKHBIE BBICKA3bIBAHMS O
MHOTOYTOJIbHUKAX, PUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI.
HccenenoBath 3aBUCHMOCTD TUIONIAINA KBAJpaTa OT AJIUHBI €T0 CTOPOHBI.
Hcnosab30BaTh CBOMCTBA KBAIPATHOM CETKH IS TOCTPOCHUS (PUTYD;
pa30uBaTh IPSMOYIOJIBHUK Ha KBA/IPaThl, TPEYTOJIbHUKHU; COCTABJIATH
¢burypsl U3 KBaIpaToB U NPSIMOYIOJbHUKOB U HAXOJUTh UX IUIOIIA b,
pa30uBaTh GUTYphl Ha MPSIMOYTOJIBHUKY U KBAJPAThl U HAXOJAUTh UX
IJIOILA/Ib.

BeipaxkaTe BeNIMYMHY IUIOIIAJM B Pa3IMYHBIX EIUHULAX
U3MEPEHUS] METPUYECKOM  CHUCTEMBl Mep, IOHUMAThb H

HCII0Jb30BATh 3ABUCUMOCTH MCXKAY MCTPUICCKUMHU €AUHHUIaMU
HU3MCPCHUA TLIOIAa .
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3HAKOMHUTBCSI C MIPUMEpPaMU NPUMEHEHMs TUIOLIAAN U IepuMeTpa B
MPAKTUYECKUX CUTyauusax. Pemarb 3agaum W3 peaJibHOW KU3HU,
npeaaratb U 00Cy:K1aTh pa3jJM4HbIe CIIOCOOBI PELLICHNUS 3a1a4

JlecsiTuuHble qpodH

38

JecsaTuuHas 3amuch
npo0eii. CpaBHEHHE
JECSITUUHBIX APOOEH.
JewcTBusa ¢
JECSITHIHBIMHU
npoosimu. OKpyrieHue
JECSITUUHBIX APOOEH.
Pemenue TekCcTOBBIX
3a/1a4, CoIeprKaImx
npobu. OCHOBHBIE
3a/1a4 Ha APOOH

IIpeacTraBiasATh NeCATUYHYIO APOOHh B BHJIE€ OOBIKHOBEHHOM, YHTATH
U 3aNuchbiBaTh, CPABHUBATH JICCATHYHBIE ApOoOH, NpeIararhb,
000CHOBBIBATL M 00CYXKIATh  CHOCOOBI  YIOPSIIOYMBAHUS
JECSITUUHBIX APOOEH.

HN300paxkaTh necsaTUYHBIC IpOoOU TOYKAMHU HA KOOPAMHATHOM TPSIMOM.
BpiiBASITH CXOACTBA M Pa3jid4usi TPaBWI  apuPMETHISCKUX
JNEUCTBUM C HATypalbHBIMH YHCIAMHU W JICCATHYHBIMU JPOOSMHU,
OOBSICHSTD UX.

BeinonaTs  apudmeTrndeckue JACUCTBUS € JIECATUYHBIMHU
IpoOsMH; BBIMOJHATL NPHUKHUIAKY MW OLEHKY pe3yibTaTa
BBIYHCIICHH.

IIpumeHsTH cBOMCTBA apuPMETHUYECKUX JACHCTBUN JUISt
palMOHAIM3AlMU BEIYUCIICHUM.

IIpuMeHSATH MPABUIIO OKPYIJIEHHsI IECATUYHBIX APOOEH.
IIpoBoaAMTH MCCJIETOBAHNUSI CBOMCTB JICCATHYHBIX TPOOCH,

ONUPASICh HA YHCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C MIOMOIIBIO
KOMIIbIOTEPA), BLIIBUTATh THIOTE3bI U IPUBOIUTH UX

000CHOBaHHA.

Pacno3naBaTh UCTUHHBIC U JIOKHBIC BHICKa3bIBAaHUS O JIPOOSX,
NPUBOAUTH NPUMePbI U KOHTPIPUMEPHI, CTPOUTH BbICKA3BIBAHUS U
OTPHIIAHMS BBICKA3bIBAHMIA.
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PemaTh TEKCTOBBIE 3a7]a9H, CO/IEpIKaIINE APOOHBIE TAaHHbIE, U HA
HAaXO0’KJICHUE YaCTH LIEJIOT0 U LEJIOTr0 MO €ro YacTH; BhIABJIATH HX
CXOJICTBA U pa3IHYHsl.

MogaeanpoBaTh X0 PELICHHs 3a/1a4d C IIOMOIIBIO PUCYHKA, CXEMBI,
tabnuuel. [IpuBoauThH, pa3éuparb, OLlEHUBATDH PA3JIMYHbIC PEILICHNUS,
3alMCcH  pEUIeHUM TeKCTOBbIX 3anad. OmnepupoBath JIpOOHBIMU
YUCJIAMU B PEAIBHBIX )KU3HEHHBIX CUTYALUX.

KpuTnyecku oneHMBaTh IIOJY4CHHBIN PE3yIIbTAT,

OCYHIIECTBJIATH CAMOKOHTPOJIb, TPOBEPSISt OTBET Ha

COOTBETCTBHUE YCIIOBHIO, HAXOUTh OMIMOKH. 3HAKOMHUTHCS

¢ ucropueii pa3BuTHs apuGMeTUKU

Harnsannas reomerpus. Tena u

buryps
B IIPOCTPAHCTBE

MHoOrorpaHHuKH.
N3o0paxeHue
MHOTOTPaHHHUKOB.
Mogenu

IIPOCTPAHCTBCHHBIX TCII.

[IpsamMoyronbHbIN
napaJenenurnes, Kyo.
Pa3Béptku kyba u
napaesenunesa.
[IpakTnyeckas pabora
«Pa3BépTKa Kyba».
O0BéMm kyba,

Pacno3snaBaTh Ha YepTeKax, pUCYHKAX, B OKPY:KalOLeM MHpe
IPSAMOYTOJIbHBIH Napasuienenunes, Kyo, MHOrOrpaHHUKH, ONMChIBATh,
HCNOJIb3Ysl TEPMUHOJIOTHIO, OLEHUBATH JIMHEHHbIE pa3Mephl.
IIpuBoANTHL NpUMePBI 0OBEKTOB PEATILHOIO MUPA, UMEIOILUX (HOopMy
MHOTOI'paHHMKA, IPSIMOYTOJIBHOTO Mapasuiesenunena, Kyoa.
H3o6paxkars Ky Ha kieTuaToit Oymare. McesienoBarh cBolicTBa
Ky0a, psIMOYTOJILHOTO Napaiesienue/1a, MHOTOIPaHHUKOB,
UCINOJb3Ys MoJenu. Pacnio3HaBaTh M M300paxkaTh pa3BEPTKH KyOa

U napajuienenunena. MoaeaupoBaTh KyO U napajulesenumnes u3
Oymaru ¥ Npo4ynx MaTepuasioB, 00bICHATH CIOCO0 MOJICITUPOBAHUSL.
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IPSIMOYTOJIBHOTO
napauenenumnena

HaxoauTs n3MepeHus, BBIMMCIATD TUIONIAb TOBEPXHOCTH; 00BEM
Ky0a, IpsIMOYrOJIbHOTO NapajuleIeuIe1a; HCCIe 0BaTh 3aBUCUMOCTD
00BéMa Kyba OT UTHHEI ero pedpa, BLIABUIaTh H 000CHOBLIBATH
runore3y. HaéawoaaTs ¥ NpoBOANTH AHAJIOTMH MEX]y MOHATHIMU
iomaay u 00bEMa, nepuMeTpa U Miouiaiu NOBEPXHOCTH.
Pacno3naBaTh NCTHHHEIC U JIOJKHBIE BEICKA3BIBAHUS O
MHOTOTPAaHHUKaX, NPUBOAUTH NPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAaHUA Y OTPULAHUS BbICKAa3bIBaHMW. PemaTh 3agaum u3
pEATbHOM )KU3HU

[ToBTOpeHune 1 0000IIEHNE

10

[ToBTOpEHME

OCHOBHBIX MOHSITHH M
METO/JIOB Kypca

5 Kknacca, 00001IEeHHE
3HAaHUH

BuluuciasaTs, 3HAYCHHUS BBIPAKEHUH, COJEPKAINIUX HATypabHbBIC
yuciaa, OOBIKHOBEHHBIE ¥ JIECATHYHBIE JpOoOH, BBITIOJIHSTH
npeoOpa3oBaHUs YHCET.

BpiOupars cmocod CpaBHEHHS 4YHCEN, BBIYMCICHHM,
NPUMEHATH CBOMCTBA apu(METUUECKHX ICHCTBUUA  JIA
palMoOHaTN3ali1 BEIUYMCICHUMN.

OcymecTBJIsITh CAMOKOHTPOJIb BBINOJHIEMBIX IEUCTBUN U
CaMOTPOBEPKY pe3yIbTaTa BHIYUCICHUI.

Pemars,  3amaum U3 peabHOM  KWU3HH, NPUMEHSATH
MaTeMaTH4YecKHe 3HAHMS Ui pelleHus 3ajad U3 JPYrux
yueOHBIX MPEIMETOB.

Pemarts 3agaum pasHbIMH CIOCO0AMM, CPABHUBATH CIIOCOOBI
pelIeHus 3a/1a4i, BLIOMPATh PANMOHAJIbHBIN CII0CO0

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

170
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6 KJIACC
OcCHOBHBIC BUBI JCSITEILHOCTH 00YUJAIONTUXCS
HaumenoBanue paznena KomuaecTBo OcHoBHOE S yHaom
(Tembl) Kypca JacoB coJiepKaHue

Harypanbsubie uncina 30 Apudmernueckue
NeficTBHS ¢ BopinoansaTs apugmeTnyeckue 1eicTBUA ¢ MHOTO3HAYHBIMU
MHOTO3HAYHBIMHU HATypaJbHBIMU YUCJIAMH, HAXOAUTH 3HAYEHHS] YUCIIOBBIX BHIPAXKEHHUH CO
HaTypaJbHbIMU CKOOKaMH 1 6€3 CKOOOK; BBIYUCJIATH 3HAYEHU S BBIPAKEHUIH,

qucaamMu. YucaoBwie
BBIPKEHUS, TOPSJIOK
JICNCTBHH,
HCIIOJIb30BaHue CKOOOK.
OkpyrieHue
HaTypaJbHBIX YUCE.
Jenurenu u KpaTHbie
YpClia; HanOOJIbIITHNA
0oOIHi1 enuTeNh U
HauMeHBbIIee 001Iee
KpaTHOE.

JlenuMoCTh CYMMBI U
MIPOU3BEICHUS.
Jlenenue ¢ oCTaTKOM.
Perrenne TEKCTOBBIX
3a1a4

COZIEpKAIIUX CTEIICHH.
BbINOTHATH NPUKHUIAKY M OLIEHKY 3HAYEHHI YHCIOBBIX BBIPAKEHUM,
NPUMEHATH NPUEMBI IPOBEPKHU pe3ynbTaTa. Mcnmoab3oBaTh npu
BBIYHMCJIECHUAX [IEPEMECTUTEIIBHOE U COUYETATEIBHOE CBOMCTBA CIOKEHUS
Y YMHOKEHHSI, paCIpeAeINTEIbHOE CBOMCTBO YMHOXKEHUS OTHOCUTEIBHO
CJIO’KEHHUsI, CBOMCTBa apudmeTndeckux nercreuii. MccaenoBath
YHUCJIOBBIE 3aKOHOMEPHOCTHU, IPOBOIUThH YUCIIOBBIE SKCIIEPUMEHTHI,
BBIIBUIaTh U 000CHOBbIBATh I'MIIOTE3bI.

®opMyIHpPOBaThH ONpeieJIeHUsl JEIUTENs U KPaTHOTO, HAUOOJIBIIIETO
o0l1ero AenuTeNs W HAaUMEHbIIEro OOIIero KpaTHOro, MPOCTOrO U
COCTaBHOT'O YHMCEJI; UCIIOJb30BATh 3TU MOHATHUS IIPU PELIECHUH 3a/1a4.
I[IpuMeHSTH aJIrOPUTMBbI BHIYMCIICHUSI HAMOOIBIIET0 OOLIEro AEIUTENs
¥ HaUMEHbILIEro O0IIEero KpaTHOTroO JABYX YMCEN, aJTOPUTM Pa3jioKeHHs
YKCJIa HA IPOCThIE MHOKHUTEIH.

HccaenoBarh ycinoBUs 1€IUMOCTH Ha 4 1 6.

HccaenoBartb, 00cyx1athb, pOpMyJIHMpPOBATH U
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000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBbI, IPOU3BEICHMUS:
JIBYX YETHBIX YUCEII, IBYX HEUYETHBIX YHUCIIEC, YETHOIO U HEYETHOIO

YHCell.

HccaenoBars cBOiCTBA JEITMMOCTHA CYMMBI U IIPOU3BEICHUS YUCEN.
I[IpuBoauTHL mNpUMepPbI YHCET C 3aJlaHHBIMH  CBOWCTBAaMH,
pacno3HaBaTh BepHbIe U HeBEPHbIE YTBEPXKICHUS O CBOMCTBAxX
YHUCeJl, ONPOBEPraTb HEBEPHbIE YTBEPKICHUS  C TIOMOIIBIO

KOHTPIIPUMEPOB.
KoncTpyupoBats MaTeMaTH4ecKHe IpeJIOKeHHS C
IOMOILBIO CBSI30K «HW», «WIN», «ECIH..., TO...». Pemarb

TEKCTOBBIE  3a/la4d, BKIIOYAIOIINAE TIOHATHS  JEITUMOCTH,
apumMeTHuyecKuM CcrocoboM, HCIOJB30BaTh Mepedop Bcex
BO3MOJKHBIX BapHAHTOB.

MozaennpoBaTh X0/ PEIICHHS 33/1a41 C TOMOIIBIO PHUCYHKA, CXEMBI,
TaOJINIIBI.

IIpuBoaUTH, pa3dUpPaTh, OLEHUBATH PA3IHYHBIC PEIICHHS, 3aITHCH
pEeLIeHUIT TEKCTOBBIX 33/1a4.

KpuTuyeckH OLEHHBATH TIOJNYYCHHBIH pe3yJbTaT, HAXOAUTh

OH_II/I6KI/I, OCYIICCTBJIATE CaMOKOHTpPOJIb, IIPOBEPsAA OTBET Ha
COOTBETCTBUEC YCIIOBUIO

Harmnsanas reomerpusi. 7 [eprieHMKYIAPHBIC PacnosHaBare Ha 4Yeprexax, pHUCYHKax Cilay4ad B3aMMHOTO
[IpsiMbIe Ha TUIOCKOCTH HIpsIMBIE. PAacIoNI0KEHHS IBYX IIPSAMBIX.
HapannenbHble H300paxkaTh ¢ NOMOIIBIO YePTEKHBIX HHCTPYMEHTOB Ha
HpsIMBIE. HEJIMHOBAHHOMW UM KJIeTYaTOW Oymare JiBe MepeceKaromnuecs npsmole,
Paccrosiine mexxty JBC NapallICIbHBIC MPAMBIC, CTPOUTH MPAMYIO,

27



denepanbpHas padoyas nmporpamma | Maremartuka. 5—9 knaccel (6a30BbIH YpOBEHB)

JBYMS TOYKaMH, OT
TOYKH 10 MPSIMOH,
JUIMHA MapuIpyra Ha
KBaJIPAaTHOM CETKE

NEepIEeHIUKYIApHYI0 JaHHOU. [IpuBOANTL NpUMepBbI apajljIeIbHOCTH U
NEePIEeHIUKYISIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

Pacno3HaBaTh B MHOTOYr0JIbHUKAX MEPIEHAUKYISPHbIEC U
napajuiesbHble cTopoHbl. M300paxkaTh MHOTOYIOJIBHUKU C
napajuleIbHBIMU, IEPIEHIUKYAIpHBIMU cTOpoHaMu. Haxoauth
paccTOsIHUE MEX/1y IBYMSI TOUKaMH, OT TOYKU JI0 MPSAMOH, JUIMHY
IyTH Ha KBAJPATHOH CETKe, B TOM YMCIIE UCIOJb3Ys IU(PPOBHIE

pecypcehl

poou

32

OObIKHOBEHHAas APOOb,
OCHOBHOE CBOMCTBO
IpoOH, COKpaIIeHne
npobeii. CpaBHEHHE U
YIOPSIOYMBAHNE
Tpo0ei.

Hecsatnunbie npodu u
MEeTpHUYECKasi CHCTEMa
Mep.
Apudmernueckue
IEUCTBUA C
OOBIKHOBCHHBIMU U
JeCATHYHBIMU
JIPOOSMH.
OtHonIeHHE.
JleneHue B JaHHOM

CpaBHMBATBH M YHNOPSIAOYUBATH JApOOH, BLIOMPATH CIIOCOO CPAaBHEHMUS
TpoOei.

IIpeacraBiasaTh necATUYHBIC IPOOU B BUAEC OOBIKHOBEHHBIX IpOoOeH 1
OOBIKHOBEHHbBIE B BUJIE JIECATUYHBIX, HCMOJIb30BATH IKBUBAJIEHTHbIE
npeacTaBaeHus APOOHBIX YKCeN MPU UX CPABHEHUH, TPHU BHIYHCICHUSIX.
Hcnonb3oBath necATUUHBIE APOOU MPU MPeoOpa30BaHUU BEIUYUH B
METPUUYECKOH cucTeMe Mep.

BorinoanaTs apupmMeTnyecKkue aecTBUs C OOBIKHOBEHHBIMHU U
JNECSITUUHBIMU IpOOSMU. BHIYUCIATH 3HAaYCHUSI BEIPAKEHUH,
coJiepKalux OOBIKHOBEHHbBIC U IECATUYHBIE APOOH, BHITIOTHSITh
npeobOpazoBaHus ApoOeCH, BLIOUPATH CIOC00, MPUMEHATH CBOMCTBA
apugMeTHUIeCKuX NEHCTBUI s palliOHATN3AlUY BEIYMCICHHN.

CocTaBJsTh OTHOIIICHHUS U Iponopuuu, HAX0AUTh OTHOICHUC BEINYNMH,
ACJIUTH BCIIMYNHY B JAHHOM
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oTHolIeHnH. Macrra0,
MPOTIOPITHSL.

[TonaTHe npoueHra.
Brrunciaenue
MpOIIEHTa OT
BEJINYHUHBI U
BCJIIMYUHBI T10 €€
MIPOIICHTY.

Pemenne TekCcTOBBIX
3a/1a4, COAepIKaIIIX
JIpOoOH 1 TIPOLICHTHI.
[IpakTuueckas pabora
«OTHOIIIEHNE JIUHEI
OKPYXXHOCTH K €€
TUAMETPY»

OTHOLICHUH.

HaXOJII/ITb IKCINEPUMEHTAJTBbHBIM l'IyTéM OTHOIIICHHEC JJIMHBI

OKPYKHOCTH K €€ AuaMerpy.

HNHuTepnpernpoBath MaciiTad Kak OTHOIIEHNE BEIMYUH, HAXOAUTH
MaciITad 1iaHa, KapThl U BBIYUCIATH PACCTOSIHUS, UCIIOJIB3Ys MacIITao.
OO0BIACHATH, YTO TAKOE MPOIIEHT, YIOTPEOISATH 000POTHI peUH CO
CJIIOBOM «IIPOLIEHT». BhIpamaTh NpoeHTHI B Apo0sSX U ApoOH B
MPOLIEHTAaX, OTHOIIIEHUE JABYX BEJIMYMH B MPOLICHTaX. BbIUucAATH
IPOLEHT OT YHCIIa U YUCIIO 110 €ro NpoleHTy. OKpYrJIsTh Apodu u
MPOLEHTHI, HAXOAUTH MPUOIKEHUS YU CETT.

Pematp 3a1aun Ha YacTH, MPOLEHTHI, MPOTIOPIINH, HAa HAXOXKIACHUE
IpoOu (MpoLeHTa) OT BETMYMHBI ¥ BEJIMYUHBI TI0 €€ IpoOu (MPOLIEHTY),
npoOu (TIpolIeHTa), KOTOPBIM COCTABIISIET OJJHA BEJIMYUHA OT JAPYTOM.
IIpuBoanTH, pa30upaTh, OLEHUBATH PA3JIUYHbIE PELICHNUS, 3aIHCH
pELICHHI TEKCTOBBIX 3a]ad4.

N3BaexaTh nHGOPMANHIO U3 TAOTUIT U AHArpamMM,
MHTEPIPETUPOBATH TAOIUYHBIEC JAHHbBIE, OMIPENIENISTh
HauOoJIbIlIee U HAMMEHbIIee U3 MPEACTaBICHHBIX TAaHHBIX

Hal".]'[f[I[Haf[ reoMeETpus.

Cummerpust

OceBasi cHMMETpHUSI.
IlenTpansHas
CUMMETpHUSL.

Pacno3HaBaTh Ha yepTexax v N300paKEHUIX, H300pakKaATh OT PYKH,
CTPOMUTH C TOMOIIBIO MHCTPYMEHTOB (Urypy (OTpe3oK, JIOMaHYIo,
TPEYrOJbHUK, IPSIMOYTOJIBHUK,
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IToctpoenue
CUMMETPHYHBIX
buryp.
[IpakTnueckas
pabota «OceBast
CUMMETPHUSD.
Cummerpus B
IPOCTPAHCTBE

OKPY>KHOCTb), CHMMETPUUYHYIO JaHHOW OTHOCHUTEIBHO IPSIMOM, TOUKH.
HaxoanTe npuMepbl CUMMETPUU B OKPY>KAIOLIEM MUDE.
MopneaupoBath u3 Oymaru e (GUrypbl, CHMMETPHYHBIE OTHOCUTEIIEHO
PSMOil; KOHCTPYHPOBATH T€OMETPHUUECKUE KOH(DUTYPAIHH, UCTIONB3YS
CBOWCTBO CHMMETPHH, B TOM YHUCIIE C TIOMOIIBIO IIU(PPOBBIX PECYPCOB.
HccnenoBarb cBoiicTBa M3y4eHHBIX (UIYp, CBSI3aHHBIE C
CUMMETpHUEH,  HCIIOJIb3YS  OKCIIEPUMEHT,  HaONIo/IeHuE,
MOJIEIUPOBAHUE.

O00CcHOBBIBATH, OIPOBEPraTh C IOMOIIBI0 KOHTPIIPUMEPOB
YTBEPKACHUS O CUMMETPUU UTYp

Bripaxkenus ¢ OykBaMu

[Ipumenenue OykB amus
3aMyuCcy MaTeMaTHYeCKUX
BBIPAKECHUI U
MPEUI0KEHUH.
bykBeHHbIE BBIpa)KEHUS
Y YHCJIOBbBIE
MO/ICTAHOBKHU.
bykBeHHbIE paBEeHCTBA,
HAXO0XKJICHUE
HEU3BECTHOTO

Hcnosb30BaTh OYKBbI 111 0003HAYCHUS YUCEI, TIPH 3aIMTUCH
MaTEeMaTHYECKUX YTBEPKJICHUN, COCTABIIATh OYKBEHHBIC BRIPAKCHUS TI0
YCIIOBHIO 3aJ1a4H.

HccaenoBaTh HECIOXKHBIE YHUCIOBBIE 3aKOHOMEPHOCTH, HCIIOJIH30BAThH
OYKBBI JIJIsI UX 3aITHCH.

BopIyucasTh yncIoBOE 3HAaUCHHE OYKBEHHOTO BBIPAXKEHUS MTPH
3aJIaHHBIX 3HAYCHUSAX OYKB.

3anuceIiBaTh GOPMYJIBI: IEPUMETPA U IJIONIAU MPSMOYTOJIbHHKA,
KBaJ[paTa; [UIMHBI OKPY>KHOCTH, IUIOMIA/IN KPYra; BHINOJIHATH
BbIYMCJIeHUs 110 3TUM popmysiaMm. CocTaBiasATh GopmyJibl,
BBIPA)KAIOIIUE 3aBUCUMOCTH MEX/Ty BETMYMHAMHU: CKOPOCTh, BpEMS,
paccTosiHKE; IIeHa, KOJMYECTBO, CTOMMOCTb; TPOU3BOIUTEIILHOCTD,
BpeMsi, 00bEM

KoMIIOHEeHTa. DopmyIbl

pa6OTBI; BBITIIOJIHATH BBIYHMCJICHUA 110 3TUM (I)OpMy.HaM. Haxoautnb
HEU3BECTHHIA KOMIIOHEHT apI/I(bMeTI/I‘-IeCKOFO JeNCTBUSA

30



denepanbpHas padoyas nmporpamma | Maremartuka. 5—9 knaccel (6a30BbIH YpOBEHB)

Harnsannas reomerpusi.

@urypsl Ha INIOCKOCTH

14

YeTpIpEXYyroyIbHUK,
IpUMEpBI
YETBIPEXYTOJIBHUKOB.
[IpssMOyronbpHUK,
KBaJpaT: CBOMCTBA
CTOPOH, YIJIOB,
JMaroHanew.
Nsmepenue yrios. Buast
TPEYrOJIbHUKOB.
[Tepumerp
MHOT'OYTOJIbHHKA.
[Tnomans Gurypst.
DopMyJIbl IEPUMETPA U
ioniaau
IIPSIMOYT'OJIBHHKA.
[Tpubnmxénnoe
U3MEpEHHE MIIOIAAN
¢uryp. IIpakTrueckas

HN300pakaTh Ha HETMHOBAHHOM U KJIETYATOH Oymare c
HCII0JIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB

YEeTBIPEXYTOJIbHUKU C 3a/laHHBIMU CBOMCTBAMU: C

napauleIbHbIMU, IEPIEHIUKYISIPHBIMU, PABHBIMU CTOPOHAMU,
IPSIMBIMU YIJIAMU U JIp., PABHOOEPEHHBII TPEYroJbHUK.

IIpeanarars U 00CyKIaTh COCOOBI, AJTOPUTMbI

MOCTPOCHUS.

HccnenoBarth, UCNONb3ys SKCIEPUMEHT, HAOIIOICHUE, MOACITUPOBAHNE,
CBOIICTBA NPSIMOYIOJIbHUKA, KBaJlpaTa, pa30UBaTh HA TPEYrOJbHUKH.
O00CHOBBIBATH, ONPOBEPIraTh C MOMOIIBI KOHTPIIPUMEPOB
YTBEPKACHUS

0 TMpSAMOYTOJbHHKE, KBaJpaTe, Pacno3HaBaTb BEpPHbIE U HEBEpHbIE
YTBEPKICHHUS.

H3MepATH U CTPOUTH C IIOMOIIBIO TPAHCTIOPTHPA YIJIbl, B TOM YHCIIE

B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbl; PACIIO3HABATDb OCTpBHIE,
npsiMble, TyMbIe, pa3BEPHYTHIE yIIbl. Pacno3HaBaTh, H300pakaTh
OCTPOYTOJIBHBIN, PSAMOYTOJIBHBIN, TYIOYTOJIbHBIN, pABHOOEAPECHHBIH,
PaBHOCTOPOHHUH TPEYrOJbHUKH.

BoiunciasTh nepuMeTp MHOTOYTOJIbHHUKA, IJI0I[a/1b MHOTOYTOJIbHUKA
pa3breHreM Ha IPSIMOYTOJIbHUKH,

pabora «Ilnomans
Kpyra»

Ha paBHbIE (PUTYPBHI, MCIOJIH30BATh METPUUYECKHE EIWHUIIBI U3MEPEHUS
JUIMHBI ¥ IIOIAIH.

HUcnoab3oBaTh NpUOIMKEHHOE M3MEPEHHUeE JJIMH U IUIOIIAJICH Ha
KJIeT4aToil Oymare, mpuOIMKEHHOE U3MEPEHHE JUTUHBI OKPY>KHOCTH,
IJIOIAIU Kpyra
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[lonoxxuTenpHbIEC U 40 enpie uncna. Moayis IIpuBOAMTHL NPUMeEPBI UCIIOIB30BAHUS B PEATIbHOW KU3HU
OTpHULIATEIbHBIE YUCIIA quciia, recoMeTpruiccKas HOJIOKUTEIBHBIX U OTpULaTenbHbIX yrcen. M300pakaTh 1enbie
UHTCPIPETALMA MOAYIIA. | ypcra, NOJ0KUTENbHBIE U OTPULATENIbHBIE YUCIIa TOYKaMU Ha
IHCIIOBBIE NPOMEKYTKA. | yyc10B0if IPSAMOM, HCMOIB30BATD YHCIOBYIO IPAMYIO UIs
[TosoxuTenbHbIE U
OJIOMKHUTCIBHRIC cpaBHeHMs ynceln. [IpumMeHs T MpaBUJIa CpaBHEHUS,
OTPHLIATEIIbHBIE YHCIIA.
YHOPSA0YHMBATH LIEJIbIE YHCIIA; HAXOAUTh MOYJIb YHCTIA.
CpaBHeHme
®opMyIHpOBaTh NPABUJIA BBIYUCIECHUS C TIOJIOXKUTEIbHBIMUA U
MOJIOKUTEIBHBIX U
OTPULIATENIbHBIMHU YUCIIAMU, HAXOAMTh 3HAYEHH YHCIIOBbIX
OTpHULATCIbHBIX YHCECIL. prt N > A
BBIPAYKEHUH, coAepKaluX JEHCTBUS C MOJIOKUTEIbHBIMU U
Apupmerrnueckue P > COCPXAtinx 2 .
[I— oTpulaTeNbHbIMU ynciaMy. [IpuMeHsITh cBoiicTBA CIIOXKEHUS U
YMHOKEHUsI /715 MpeoOpa3oBaHus CyMM U IPOU3BEICHUM
MOJIOKUTEITbHBIMU U
OTpULIATENIbHBIMU
YHCIaMH.
Pemenue TekcToBBIX
3aja4
[IpencraBineHne JaHHBIX 6 [TpstmoyronbHas OO0BsACHATH M HIJIIOCTPUPOBATH NMOHATHE ITPSIMOYTOJIbHONU CUCTEMBI

cucTeMa KOOpAUHAT Ha
IJIOCKOCTH.
Koopaunarsl TOuku Ha
IUIOCKOCTH, abciucca u
opauHata. CronOyarbsie
Y KpYrOBbI€ JUarpaMMbl.
[IpakTuueckas pabora
«llocTpoenue
quarpammy. Penienue
TEKCTOBBIX 33]1a4,
coJiepKalux JTaHHBIE,
MIPE/ICTABIICHHBIE B
TabIuIax U1 Ha

KOOpAWHAT Ha IJIOCKOCTH, UCII0JIb30BaTh TCPMUHOJIOTMIO;, CTPOUTH HA
KOOpHHHaTHOﬁ IIJIOCKOCTHU TOYKH U (I)I/Il"ypbl I10 3alaHHBbIM KOOpAHWHATAaM,
HaX0AUTb KOOPAWHATEI TOYCK.

Yurarnb CcTOJI0YATHIE n KpPYT'OBBIC AuarpaMmabI;

HHTEPNpPeTUPOBATH  JaHHbIC; CTPOUTH  CTOJIOYATHIC

nuarpamMbl. Acnmosib3oBath HHPOpMAIHIO,

MMPpEACTABJIICHHYIO B Ta6.]'H/H_[aX, Ha JuarpaMmax it peiCeHus TCKCTOBBIX
3aaa4 1 3aaa4 U3 peanLHoﬁ KHU3HHU
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JarpaMmmax

Harnsannas reomerpusi.

@urypsl B IpOCTPAHCTBE

[IpssMOyroapHBII
napasuieNienuine, Kyo,
npu3Ma, MApamMuIa,
KOHYC, IIWUIHHJIP, TIap U
chepa.

Pacno3naBaTthb Ha yepTexKax, pUCyHKaX, OMUCHIBATH [MUPAMU/TY,
MpU3MY, IIWIMHAP, KOHYC, I1ap, H300paaTh UX OT PYKH,
MO/eJMPOBAaTh U3 Oymaru, miacTUIMHA, TPOBOJIOKH U jap. [IpuBoAMTH
NMPUMepPbI 00bEKTOB OKPYKAIOIIET0 MUPa, UMEIOIIUX (POPMBI Ha3BaHHBIX

TCII.

U306paxenne Hcnosib30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TpaHb, OCHOBAHHUE,
BBICOTA, PAAUYC U AUAMETP, Pa3BEPTKA.

MPOCTPAHCTBEHHBIX H3yuyarth, NCTIOJIB3YS SIKCTIEPUMEHT, HAOJI0/IeHNEe, U3MEPEHHE,

buryp. [Ipumeps MO/JIETTMPOBAHKE, B TOM YHCIIE KOMIIBIOTEPHOE, U ONMCHIBATH CBOMCTBA

pa3BEPTOK Ha3BAHHBIX TEJI, BBISIBJISATH CXOACTBA M PA3JIMYUA: MKy TUPAMUION U

MHOTOI'PaHHUKOB, MPU3MON; MEXKY UIMIMHIPOM, KOHYCOM M IIApPOM.

IIMHAPA U KOHYCA.
[IpakTruueckas pabota
«Co3manue Moneinei
IPOCTPAaHCTBEHHBIX
buryp».

ITonsarune 00bEMA;
€IMHUIIBI U3MEPEHUS
00béma. O0BEM
IPSIMOYTOJIBHOTO
napajuielienurnesna, Kyoa,
(dhopmynbel 00bEMa

Pacno3HaBaTth,  pa3BEépPTKM  mNapajuienenunena, Kyba, IpPU3MBL
NUPaMHIbl, KOHyca, UWIMHAPA; KOHCTPYMPOBATh JaHHbIE Tejla U3
pa3BEPTOK, CO3aBATh UX MOJICIH.

Co3naBaTh MOJeJM IPOCTPAHCTBEHHBIX (uUryp (U3 Oymaru, IpoBOJIOKH,
IUIACTUIINHA U JIP. )

N3mepsaTs Ha MojeIsAX: ITUHBI pEOEp MHOTOTPaHHUKOB, IUaMETp Liapa.
BoiBoauTh (popmyiry 00bEMa PSIMOYTOJIBHOTO Mapajiiesienuneaa.

BoruncasaTs nmo popmynam: 006EM IpsIMOYTOJIBHOTO NapasuieTenunea,
Ky0a; UCIIOJIb30BaTh SAUHUIIBI U3MEPEHUS 00bEMA; BHIYHCIAATH 00BEMBI
TeJ, COCTAaBJICHHBIX U3 KyOOB, MapasieenuIe/0B; pelaTh 3a4a4M C
peallbHBIMU JTaHHBIMH
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[ToBTOpeHue, 06001ICHNE,

cucreMarTrusanua

20

[ToBTOpEHNE OCHOBHBIX
MOHATHUH U METOI0B
KYpCOB 5 1 6 KJIaccoB,
00001IeHNE U
CHCTEeMaTH3aIus 3HaHUI

Boh1uucasaThs 3HaUCHUS BBIPAXKEHUM, COIEPKAIINX HATypalbHbIC, LIEIIbIE,
MOJIOKUTEIbHBIE U OTPHUIIATEIIbHBIC YHCIIa, OOBIKHOBEHHBIC U JECATUUHBIC
JpoOH, BBITIOJHSATE MPE0OpPa30BaAHUS YUCET H BRIPAKEHUM.

BopiOupath, cnmocod CpaBHEHUS YHCEN, BBIYUCIICHH,
NPUMEHATH CBOMCTBA apu(METUUECKUX ACHUCTBUUA IS
paloHaIN3alNH BIYUCICHUH.

PemaTh 3a1aum 13 peaabHOM )XU3HU, IPUMEHSITh MATEMATHYECKHE
SHAHUA JJId pCHICHUA 3a1a4 U3 IPYrux NpeaMeETOB.

Pemate 3agaum  pa3HbIMHU CcHOCO0aMH, CPaBHUBATh, BbLIOMPATH
CIoco0bI pEIICHUS 3a/1a4u.

OcyuiecTBasTh CAMOKOHTPOJIb BBITIOIHAEMBIX JEHUCTBUN U
CaMOITPOBEPKY PE3YNIbTATA BBIUNCICHUN

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME
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OEJEPAJTIBHASA PABOYASI NNPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA» B 7-9
KJIACCAX

MHHOACHUTEJIBHASA 3ATINCKA

AnreOpa SBISETCS OJTHUM U3 OIMOPHBIX KYPCOB OCHOBHOTO 00IIIero 00pa3oBaHUs:
OHa O6CCHC‘II/IB3.CT HN3Y4YCHHUC APYTUX AUCHUILIMH, KaK CCTCCTBCHHO-HAYYHOI'O, TAK U TYMaHHUTAapHOI'O
IIUKJIOB, €€ OCBOEHHE HEOOXOAMMO Ui MPOJOIDKEHHS OOpa3oBaHUS W B TOBCEAHEBHOW KU3HH.
Pa3Butne y oOy4arommxcsi Hay4dHbIX HpPEJCTaBICHUN 0 TIIPOUCXOXJICHUM U CYIIHOCTH
anreOpandeckux adCTpakIui, cnoco0e OTpaKEHUs MaTEMAaTUIECKON HAYKOW SIBIICHUM U MPOIECCOB B
IpHUpojie U OOIIEeCTBE, PO MAaTEMAaTHUECKOTO MOJEIUPOBAHUS B HAYYHOM IIO3HAHUU U B MPAKTHUKE
crocoOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KaYECTB MBIIUICHUS, HEOOXOAUMBIX JIJIst
ajanTalMd B COBPEMEHHOM ILH@poBoM oOmiectBe. M3yuenue anrebpel obOecreunBaeT pa3BUTHE
YMCHUA Ha6J'IIOJIaTI), CpaBHHMBATh, HAaXOAWTH 3aKOHOMCPHOCTH, Tpe6yeT KPUTHUYHOCTHU MBIIIJICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTb CBOU JEMCTBHSL M BBIBOABI, (OPMYIUPOBATH
yrBepkneHus. OcBoeHHMe Kypca anreOpbl oOecreYnBaeT pa3BUTHE JIOTMYECKOTO  MBIIUICHHS
oOyyarouuxcs: OHU HCIIOJIb3YIOT JENYKTUBHbIE U HWHAYKTUBHBIE pacCyXAeHHs, O0O0OOIIeHHe Hu
KOHKPETH3allui, a0cTparupoBaHue u aHajoruto. OOydeHue anrebpe mpennosaraeT 3HAYUTEIbHBINA
00BEM CaMOCTOSTETTFHOM JEeSATEIbHOCTH 00YUYaIoIINXCs, MO3TOMY CaMOCTOSITEIbHOE pEIIeHHE 3a]ad
SBIIIETCS peanu3alueil 1eaTeIbHOCTHOTO MPUHITUIA 00YdeHUSI.

B cTpykType mporpamMmbel ydeOHOTO Kypca «Anredpa» uisi OCHOBHOTO OO0IIero oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJIEpP’KaTeIbHO-METOUYECKHE JIMHUU: «Yucaa W BBIUKCICHHS,
«AnreOpanyecKkrue BBIPAKEHUSN», «YpaBHEHUS U HepaBeHCTBa», «DyHkuumy». Kaxnmas u3 sTux
COJIepKaTeIbHO-METOUUECKUX JIMHUI pa3BUBAaeTCS Ha MPOTSDKEHUU TPEX JIET M3YUEHHUs Kypca,
B3aUMOJICHCTBYS C APYTMMHU €ro JIUHUSAMH. B Xoze u3ydeHus y4eOHOro Kypca OOydarommmcs
MPUXOJUTCS JIOTHYECKH PacCyXKJaTh, HCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIH $3bIK. B cBs3u ¢
3TUM B TMporpaMMmy y4eOHOro Kypca «AnreOpa» BKIIOUYEHbI HEKOTOPbIE OCHOBBI JIOTHKH,
MIpeJICTaBJICHHbIE BO BCEX OCHOBHBIX pa3jiefiax MaTeMaTHUeCKOTro 0O0pa3oBaHMs U CHOCOOCTBYIOIIUE
OBJIAJICHUIO OOYYaIOUIUMUCS OCHOB YHHBEPCAJIbHOTO MaTeMaTH4ecKoro sizbika. CoaepaTelbHON U
CTPYKTYPHOU 0COOEHHOCTBIO YUeOHOTO Kypca «Aredpay SBISIETCS €ro HHTErPUPOBAHHBIN XapakTep.

Copepxanne nuHUM «Yucla U BBIYUCICHUS» CIYXKUT OCHOBOW IJIsl JAJbHEWUIIEro W3y4eHHs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYYAIOUIMXCS JIOTMYECKOTO MBIIUIICHUS, (HOPMUPOBAHUIO
YMEHHUSI TI0JIb30BAThCS AITOPUTMAMHU, a TAK)Ke MPUOOPETEHUIO MPAKTUIECKUX HABBHIKOB, HEOOXOIUMBIX
JUIsl TIOBCETHEBHOM >KM3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOTO OOIIEro oOopa3oBaHUs
CBS3aHO C palMOHATBHBIMU M HPPAIMOHATBHBIMU 4YHCIaMH, (GOPMUPOBAHUEM MPEACTABICHUN O
JEUCTBUTENILHOM 4YHCIIe. 3aBepIICHHE OCBOCHUS YMCIOBOM JIMHUM OTHECEHO K CPeJHEMY o0IemMy
00pa3oBaHUIO.

CogepxaHuie IByX anreOpandeckux JTUHUN — «AlreOpandeckue BBIPAKECHUS» U «YPaBHEHUS H
HEPaBEHCTBa» CHOCOOCTBYeT (OpMHUPOBAHUIO Yy OOy4alOMIMXCSd MaTeMaTHYeCKOro —arnrmapara,
HEOOXOIUMOTO [Nl  pelIeHUs 3aJad MaTeMaTUKHU, CMEXKHBIX TPEJMETOB H  MPAKTUKO-
OpUEHTUPOBAaHHBIX 3amad. Ha ypoBHe ocHOBHOro oOmiero o6Opa3oBaHusi y4eOHBIH MaTepual
TPYIIUPYETCS BOKPYT PAIMOHANBHBIX BBIpAKEHUN. ANredpa IEMOHCTPUPYET 3HAYCHHE MATEeMATHKH
KaK sI3bIKa JUIsl TIOCTPOCHUS MAaTeMaTHYeCKHX MOJENEH, OMMCcaHus MPOIECCOB U SBJICHUN PeabHOTO
Mupa. B 3amaum oOydeHwst anreOpe BXOAIT TaKXkKe AajbHEHIIee pa3BUTHE aNTOPUTMHUYECKOTO
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MBIIUICHUS,, HEOOXOIMMOTO, B YACTHOCTH, JISi OCBOCHHS Kypca HWH(POPMATHKH, W OBIAJCHUE
HaBBIKAMH JICAYKTHBHBIX paccyxkjaeHuid. [IpeoOpa3zoBanue CHUMBOJBHBIX (OpPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHS, CIIOCOOHOCTEN K MaTEMaTHUYECKOMY TBOPUYECTBY.

Copnepxanne (QpyHKIMOHAIBHO-TPAa)UIECKON JIMHUM HAIEIEHO Ha TOIy4eHHE OOYYarOIIMMHUCS
3HaHUN O (PYHKUMSIX KaKk Ba)KHEWIEW MaTEMaTHYECKOW MOJEIH Ui OMHCAHUS M HMCCIEIOBAHUS
pa3Ho0Opa3HBIX MPOLIECCOB U SIBJICHUN B Mpupoae u oOmiectBe. V3yyeHne marepuana CriocoOCTBYeT
Pa3BUTHIO Yy OOYYAIONIMXCS YMEHHS HCIOJB30BAaTh DPA3UYHBIC BBIPA3UTEIBHBIE CPEICTBA S3bIKA
MaTeMaTUKd — CJIOBECHbIE, CHMBOJIMYECKHE, TpauuecKhe, BHOCHUT BKJIaJ B (QOpPMHpPOBaHHE
MIPEJCTAaBICHUNA O POJIM MAaTEMaTHUKU B PA3BUTHH IUBWIIM3ALNHU U KYJIbTYPHI.

CornacHo yyeOHOMY IlaHy B 7-9 kjaccax u3ydaeTcsl y4eOHbIH Kypc «Amnredpa», KOTOPBIH
BKJTIOYAET CIIEAYIOIINE OCHOBHBIE pa3zeibl coAepkaHus: «Hucna u BEIYUCIECHUS», «ANredpandeckue
BBIpKCHUS», «YPABHEHUS M HEPABEHCTBAY, «DYHKITUI.

OOmiee Ymciio 4YacoB, PEKOMEHIOBAHHBIX JUISI M3y4eHHs ydeOHOro Kypca «Anredpa», — 306
yacoB: B 7 kiacce — 102 yaca (3 gaca B Henenro), B 8 kiacce — 102 4gaca (3 gaca B Heneno), B 9 kimacce
— 102 gaca (3 gaca B HeZEeINIO).

COJAEP)KAHUE OBYUEHUSA
7 KIJACC Yucia 4 BbIYHCIEHUS

JpoOn OOBIKHOBEHHBIC M JIECATUYHBIC, MEPEX0Jl OT OMHOM (OpMBI 3amucH Apobdel K APYrou.
[lonsiTHe palMOHAIBHOTO 4YHCINA, 3alKCh, CPAaBHEHHUE, YIOPSIOYMBAHHE PALMUOHAIBHBIX YHUCEI.
ApubdmMeTnueckre NEUCTBUS C pallMOHATLHBIMU YnciIaMu. PereHue 3a1a4 U3 peabHON MPAKTUKHA Ha
4acTH, Ha JAPOOH.

CreneHs ¢ HaTypaJbHBIM IMOKa3aTeJeM: OlpeeNeHue, npeoOpa3oBaHue BbIPAKEHUN HAa OCHOBE
oTmpeieNieHus], 3anich OOJIbIINUX yucell. [IporeHTsl, 3anuch MpOIEHTOB B BUAE ApoOU U ApodU B BHUJE
MPOLIEHTOB. TpHy OCHOBHBIE 337]a4u Ha MPOLIEHTHI, PElICHUE 3a/a4 U3 PeabHOM MPaKTUKU.

[IpumeHeHue MPU3HAKOB JACTUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATYpaIbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHKCIIE MpsiMasi U 0OpaTHas MPOTOPIMOHAIBHOCTH.
AsiredOpanyeckue BbIpasKeHU s

[lepemeHHble, 4YHCIOBOE 3HAYEHHE BBIPAXKEHUS C TMepeMeHHOH. JlomycTumble 3HAYCHUS
nepeMmeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXAY BeIMYMHAMH B Buje GopMyibl. Beraucnenus mo
dbopmynam. [IpeoOpazoBaHre OYKBEHHBIX BBIPRXKEHUMH, TOKJIECTBEHHO PaBHBIC BBIPAKECHHUS, MPABUIIA
npeoOpa3oBaHusl CyMM M MPOU3BEIEHUI, MpaBUia PACKPHITHUS CKOOOK U MpPHUBEAEHUS MOJ0O0HBIX
ClIaraeMbIX.

CBoiicTBa CTETNEHH C HATYPaIbHBIM MOKa3aTeIeM.

Opnounensl M MHorouieHsl. CreneHb MHoOTouleHa. ClOXeHWe, BBIYUTAHHE, YMHOXKEHUE
MHOTO4JIEHOB. DOPMYITBI COKPAIIEHHOTO YMHOKEHUS: KBapaT CyMMBI U KBajpat pasHoctu. Gopmyra
pa3HOCTH KBaApaToB. Pa3nojkeHre MHOTOUJICHOB Ha MHOXKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

YpaBHEeHHE, KOpEHb ypaBHEHUS, IMpaBWiIa MPeoOpa3oBaHMs YPaBHEHHs, PaBHOCHIBHOCTH
YPaBHEHUH.

JIuHeiiHOE ypaBHEHME C OJHOM NEPEMEHHOW, YMCIO KOPHEW JIMHEMHOIO ypaBHEHHUs], PELICHUE
NUHEWHbIX ypaBHeHMU. CocTaBlieHHe YpaBHEHUM MO YCJIOBUIO 3aaud. PelnieHue TeKCTOBBIX 3a/iay ¢
MOMOIIBI0 YpaBHEeHUU. JIuHEitHOe ypaBHEHHE ¢ JABYMs MepeMeHHBIMHU U ero rpaduk. Cuctema ABYX
JMHEWHBIX YpaBHEHUH ¢ JBYMS NepeMeHHBIMU. Pelienne cucteM ypaBHEHUH cIOCOOOM IMOCTaHOBKHU.
[Ipumepsl perieHns TEKCTOBBIX 3a4a4 C OMOILBI CUCTEM YPAaBHEHUU.
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DyHKUUH

Koopaunara Toyku Ha npsamou. Yucnosele NpoMexyTKH. PaccrosHue Mexay AByMs TOYKaMU
KOOPAMHATHOMU IIPSMOIA.

[IpsimoyronpHast cuctema koopawHat, ocu OX m Oy. Alcumcca W opAMHaTa TOYKH — Ha
KoopAuHATHOH 1utockocTH. [Ipumeps! rpadukoB, 3aqaHHbIX opMynamu. UTeHue rpaguKoB pearbHBIX
3apucumocteil. [lonstue pynxumu. I'paduk pynxmun. CeoiictBa ¢ynkiuil. Jluneitnas Qyakous, eé
rpaduk. ['paduk Gpyakiuu y = |x|. ['padudeckoe pereHne THHCHHBIX YPABHEHUH U CHCTEM JIMHEHHBIX
YpaBHEHUU.

8 KJIACC Yucia v BbIYUCIEHUS

KBagparueiii kopenb u3 uwucna. [lonstue 00 wuppanuoHaabHOM uucie. JlecsTU4HbIE
MPUOIMKEHUsST UppalMOHaIbHBIX uuced. CBoiicTBa apu(METHYECKUX KBAJPATHBIX KOpPHEH M HX
MIPUMEHEHHE K MPe0Opa30BaHUIO YHNCIOBBIX BEIPDAKEHUM U BHIYUCIICHUSIM.
JlelicTBUTENbHBIC YHCIIA.

CreneHsb c 1enbIM Mokasaresnem 1 €€ cBoiictBa. CTaHgapTHas 3alMCh YKCIIA.

AJiredpanyeckue BbIpaKeHUs
KBanpatHplii TpEXwieH, pa3ioKeHHe KBaIpaTHOTO TPEXUIEHA HA MHOKHUTEIIH.

Anrebpandeckas npoob. OCHOBHOE CBOMCTBO aireOpandeckoit npoodu. CiokeHne, BRIYUTAHUE,
YMHOXEHUE, JIeJIeHne aareopandeckux apobeii. PanimoHnamsHbIe BRIpaXXEHUS U UX MPE0Opa3oBaHUE.
YpaBHeHUs] M HEPABEHCTBA

KBagpatHoe ypaBHeHHE, opMyiia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenne
YpaBHEHUH, CBOJSAIIMXCA K JIMHEHHBIM M KBaapaTHbIM. [Ipocreiimue apoOHO-panroHaIbHBIC
YpaBHEHHUS.

I'padmyeckas uHTepHperanusi ypaBHEHHUH C JBYMsI MEPEMEHHBIMH W CHCTEM JIMHEHHBIX
ypaBHEHUU C ABYMA IepeMEeHHbIMU. [IpuMmepsl perieHusi cucteM HEeJMHEWHBIX YpaBHEHUU C JABYMs
MIePEMEHHBIMHU.

Pemenue TeKCTOBBIX 3aj1au alNreOpandeckum crocoooMm.

UucnoBble HEPaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0AHON nepeMeHHON. PaBHOCHIBHOCTH
HepaBeHCTB. JInHeiiHbIe HepaBeHCTBA ¢ 0JIHOM nepeMeHHOM. CHUCTeMbI JIMHEHHBIX HEPABEHCTB C OJHOMN
TIEPEMEHHOM.

DyHKUUH

[Tonstue ¢ynxnuu. OOnacTe ompeneneHuss U MHOXKECTBO 3HaueHui ¢yHkuuu. CrnocoObl
3aaHus QYHKIIHA.

I'papux pynxuuu. Urenue cBoiictB PpyHkimuu no e€ rpaduky. I[Ipumeps! rpadukoB (yHKUHH,
OTpaKaIOIINUX peaibHbIE MPOLIECCHI.

OyHKIUH, OTMCHIBAONINE MPAMYIO 1 00paTHYIO MPONOPIHOHAIbHBIE 3aBUCUMOCTH, UX T'PapUKH.

¥

Oyukuun y LV X,y Vx, Y=|x|. I'padudeckoe pernieHre ypaBHEH Il 1 CHCTEM YPaBHECHHIA.

9 KJIACC Ynciaa ¥ BBIYHCJIEHHUS

PanmonaneHbIe Yricna, MppalMoHATbHBIC YKCIa, KOHEUYHbIE U OECKOHEUHBIE AECATUYHBIC APOOH.
MHOK€eCTBO ACHCTBUTENBHBIX YMCEN, NEHCTBUTENBHBIC YHCIA KaK OECKOHEUHBIEC JIECATHYHBIE APOOH.
B3auMHO 07HO3Ha4YHOE COOTBETCTBUE MEXKIY MHOMXECTBOM ACHCTBUTEIBHBIX YUCEN U KOOPAMHATHOU
MIPSIMOM.
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CpaBHeHUE IEHCTBUTENBHBIX YnCell, apu(METHYECKUEe ACHCTBHUS C ACHCTBUTEIHHBIMH YHCIAMH.

PazMepsl 00bEKTOB OKPYKAIOILIETO MHUPA, JITUTEITBHOCTh MPOLIECCOB B OKPYKAIOIIEM MUPE.

[TpubnmxEénnoe 3HaUCHUE BEIMYMHBI, TOUHOCTh Npubmmkenus. Oxpyrienue uncen. [Tpukuaka
Y OLICHKA PEe3yJIbTATOB BBIYUCICHUM.

YpaBHeHHUS U HEPABEHCTBA

JIuneiiHoe ypaBHeHue. PemieHne ypaBHEHUM, CBOJAIINXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHEHMH, CBOIAIIMXCS K KBaapaTHbIM. bukBaapatHOe
ypaBHeHue. lIpumepsl pemieHus ypaBHEHUMM TpeTbeld W 4YETBEPTOM CTENEHEH pAa3JoKEHHEM Ha
MHOHUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHMH. PerieHue TEKCTOBBIX 3aad aire0pandyecKum
METOJIOM.

VYpaBHeHHE ¢ IByMs IEPEMEHHBIMU U €ro rpaduk. Pemienne cuctem ABYX JIMHEHHBIX ypaBHEHUI
C BYMs IIEpEMEHHBIMU. Pernienne cucrem JIByX ypaBHEHUM, OJHO M3 KOTOPBIX JUHEHHOE, a APYroe —
BTOpPOH cTeneHu. ['paduueckas HHTEpIpeTaIs CHCTEMbl YpaBHEHUH C ABYMS IEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 33724 anTreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nuHENHBIX HEPABEHCTB C OJTHOM NIEPEMEHHON. Penienne cucrteM TMHENHBIX HEPaBEHCTB
¢ oaHOM nmepeMeHHol. KBaaparHeie HepaBeHcTBa. [ padudeckas HHTEpIIpeTaIiusl HEPABEHCTB U CUCTEM
HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

D yHKUUHA
Ksangparnunas ¢ynkmus, e€ rpadux u cBoiictBa. [lapabosia, KOOpAUHATHI BEPIIMHBI TTapabOIIbI,

OCh CUMMETPHH TapaloIbl.
£ F
y=#x,y=4fx+b y=_,y= x3y=+x, y=|x| .

I'padukn dhyHKIIMIA: X

CBOMCTBA.

YucaoBbie mocJIeA0BaTC/JIbHOCTH M ITIPOIrpeCCHHU
IlonsTHe uYHCNIOBOM oCJICa0BAaTCIBHOCTH. 3a,Z[aHI/Ie IoCIacaA0BaTCIbHOCTH peKyppeHTHoﬁ

dbopmymoit 1 Gpopmynoi N-ro uieHa.

Apudpmerrueckas ¥ reoMmerpuueckas nporpeccur. @opMmyiel N-ro wWieHa apuPMETHUYESCKON H
TCOMETPUYECKO MPOTPECCUid, CYMMBI TIEPBBIX N WICHOB.

N300paxkeHne uWiIeHOB apu(METHYECKOW W TEOMETPUYECKOW MpPOrpecCMil TOYKaMH  Ha
KOOPJIMHATHOM TUIOCKOCTH. JIMHEWHBIN U SKCIOHEHIIUATbHBINA POCT. CII0KHBIE IPOLIEHTHI.

INPEJMETHBIE PE3YJIbTATbBI
IIpenmeTHble pe3ylbTaThl OCBOEHHUS NPOrpaMMbl Y4eOHOro Kypca K KOHIy oOydeHus B 7
KJ1acce:

Yucyia 1 BLIYHCTIEHAA

BLIHOJ'IHSITB, coucTad YCTHBIC U TIMCbMCHHBIC HpI/IéMBI, apI/I(I)MCTI/I‘{CCKI/IC JENUCTBUSA C
pallnOHAJIbHBIMHA YUCJIaMH.

HaxoauTh 3Ha4Y€HHS YHMCIOBBIX BBIpa)KeHHﬁ, IIPpUMCHATH pa3H006p8.3HBIC CIIOCOOBI U HpI/IéMLI
BBIYHCJICHUS 3HAUCHUN IlpO6HBIX BBIpa)KeHHﬁ, COACPIKAINUX OOBIKHOBEHHEIC U ACCATUYHBIC ,[[pO6I/I.
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[lepexoauTs OT 0HOM (HOPMBI 3aITMCH YUCEI K APYroil (mpeoOpa3oBbIBaTh ACCATHUHYIO IpOOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUUHYIO IPOOb).

CpaBHUBaTh U YIOPSAJOUYMBATh PALIMOHAIBHBIE YUCIIA.

OxpyriaTh yuca.

BBIMONHATE TPUKUAIKY W OLEHKY pe3ylbTaTa BBIYMCICHUH, OLEHKY 3HAYCHWH YHCIOBBIX
BbIpaKEHUI. BBINONHATE JEMCTBUSI CO CTENEHSAMU C HATYpaIbHBIMU NOKA3aTEISIMHU.

[IpuMeHATh IPU3HAKY JEIIMMOCTH, Pa3I0KEeHHE Ha MHOYKUTEIN HATYyPaJIbHBIX YACEN.

Pemath npakTuKo-OpueHTHUPOBAHHBIE 33]]a4l, CBSA3AHHbBIE C OTHOIIIEHUEM BEJIMYMH,
MPONOPLIUOHAIBHOCTBIO BEJIMYMH, IPOLEHTaMH, MHTEPIPETUPOBATH  PE3YyIbTAThI PELICHUS
3aJ1a4 ¢ y4€TOM OIpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMH pacCMaTPHUBAEMbIX OOBEKTOB.

AJredpanyeckue BbIpamKeHUs

Hcnonb3oBath anreOpanyeckyr0 TEPMHHOJOTMIO M CHUMBOJIMKY, NPUMEHATh €€ B Ipolecce
OCBOEHHS y4eOHOTr0 MaTepuara.

HaXO)II/ITI) 3HAa4YCHUA 6yKBeHHBIX BI)Ipa)KeHI/Iﬁ IIpH 3aaHHBIX 3HAYCHHUAX IIEPEMCHHBIX.

BeinonHATe mpeoOpa3oBaHusi LEIOT0 BBIPAXKEHHS] B MHOTOYJIEH TPUBEICHHEM IOJ00HBIX
ClIaraeéMbIX, paCKpbITUEM CKOOOK.

BrmmmonHATh YMHOXCHHUEC OOHOYJICHA HAa MHOT'OYJICH M MHOI'O4WICHa Ha MHOI'OYJICH, IPUMCHATH
(GopMyIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyIecTBIATh Pa3/10’KEHNE MHOTOWIEHOB HA MHOKUTEIHU C IOMOILBIO BEIHECEHMSI 32 CKOOKHU
00I11er0 MHOXKHTEJS, TPYIIHUPOBKHU CJIaraeMblX, IPUMEHEHHs (POPMYII COKpPAILIEHHOTO YMHOXKEHHUS.

[IpuMeHnsaTh NMpeoOpa3oBaHUs MHOTOYICHOB ISl PELICHHS PA3IUYHBIX 3a/a4 W3 MaTEeMaTHKH,
CMEKHBIX NIPEIMETOB, U3 pEaIbHON MPAKTUKH.

Hcnonps3oBaTk CBOWCTBA CTENEHEW C HaTypajbHBIMU IOKa3aTeNIIMU Ul IIpeoOpa3oBaHus

BBIPAKCHUH.
YpaBHeHUs] M HEPABEHCTBA

Pemarp nuHelHble ypaBHEHHMsI C OJHON IEepeMEHHOW, MpPUMEHss MpaBWia Iepexona OT
HCXOJHOTO YpaBHEHUS K paBHOCUILHOMY eMy. [IpoBepsiTh, ABJIAETCS JIU YUCIIO KOPHEM YPaBHEHHS.

[TpumensTH rpaduueckre METO bl IPH PEHICHUN JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[ToxpOupars mpuMepsl Map 4YMCeNd, SBJSIOMIMXCS PEIICHHEeM JIMHEHHOTO ypaBHEHUS C JBYMS
MIePEeMEHHBIMHU.

Crpouth B KOOPAUHATHOM IJIOCKOCTH I'paK JMHEWHOTO YpaBHEHHUS C JBYMs MEPEMEHHBIMH,
MOJIb3YACH TpaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

PemaTh cucteMsl IByX TMHEWHBIX ypaBHEHUH C IBYMS TIEpEMEHHBIMH, B TOM YHUCIIE TpaduyecKu.

CocTaBiATh M pelaTh JUHEWHOE YpaBHEHUE WM CUCTEMY JIMHEHWHBIX YPAaBHEHHH IO YCIOBUIO
3a/1a4, UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4yl MIOJIyY€HHBIN PE3YNbTaT.

DyHKUUH
N3006pakaTh Ha KOOPAMHATHOM MPSIMOIT TOUKH, COOTBETCTBYIOIIKE 33aHHBIM KOOpAWHATAM,
Jy4H, OTPE3KU, UHTEPBAJIbI, 3aIIUCHIBATH YHCIIOBBIEC IPOMEKYTKH Ha alnreOpandeckoM si3bIKe.
OTMeyaTh B KOOPJIMHATHOM IUIOCKOCTM TOYKM MO 33JaHHBIM KOOpJIMHATaM, CTPOUTH I'paduKu
TuHEeWHBIX QyHKIMi. CtpouTs rpaduk GyHkuuu y = |x|.
OnuchIBaTh ¢ TOMOLIBIO (PYHKIMI M3BECTHBIE 3aBUCIMOCTH MEXK/ly BETUYHMHAMU:
CKOpOCTh, BpEMsi, PacCTOSIHUE, LI€Ha, KOJINYECTBO, CTOMMOCTh, MPOU3BOAUTEIBLHOCTD, BpeMsl, 00bEM
paboThI.
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HaxonuTh 3HaueHne GpyHKIMU 1O 3HAYCHUIO €€ apryMeHTa.
[TonumaTh Tpaduueckuii crmoco0d NpeACTaBICHUS W aHauu3a WHPOPMALUHU, H3BICKATH U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPHUKOB PEAbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

[IpenmeTHbIe pe3yabTaThl OCBOEHHUS MPOTpaMMbl y4eOHOTO Kypca K KOHIy oOydeHus B 8
KJ1acce:

Yucaa 1 BIYUCIEHUS

Hcnonp30BaTe HayalbHbIE NPEACTABICHHUS O MHOXECTBE JCHCTBUTENBHBIX YHCEN IS
CpPaBHEHHMsI, OKPYIJIEHUS U BBIYMCIEHUH, H300pakaTb JEHCTBUTENIbHbIE YHCIA TOYKAMU Ha
KOOPAMHATHOW IIPSAMOIA.

[IpyuMeHsATh TOHATHE apUPMETUYECKOTO KBaJIpPaTHOIO KOPHS, HAXOJIUTh KBaJpaTHbIE KOPHHU,
UCHOJIb3YS TpU  HEOOXOJWMOCTH  KAJIbKYJISATOp, BBINOJHATH INpPeoOpa3oBaHMsl  BBIPaKEHUH,
COJIepKalIUX KBaJPATHbIE KOPHU, UCIOJIb3Ysl CBOWCTBA KOPHEH.

Hcnonb3oBath 3anucu OONBIIMX M MaJIbIX YHCET C MOMOLIbIO JECATUYHBIX ApoOel u cTerneHen
qucia
AJiredpanyeckue BbIpaKeHUs

HpI/IMeHHTB IHOHATHEC CTCIICHU C LCJIBIM IIOKAa3aTCJIEM, BBIIIOJIHATH HpCO6p330BaHI/I$I BBIpa)I(eHPIf/’I,
COACpKAMMUX CTCIICHU C TCJIbIM IMOKA3aTCICM.

BoInonHATE TOXIECTBEHHBIE MpeoOpa3oBaHUs pallOHAIbHBIX BBIPAXEHUNH Ha OCHOBE MPaBUII
NEeUCTBUI HaJl MHOTOWIEHAMH U alreOpandyeckKuMHu JpoOsiMHU.

PackmanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUTEIH.

HpI/IMeHHTB HpCO6p330BaHI/I$I BBIpa)KCHI/Iﬁ I peHICHUA pas3IMYHbIX 3aJa4y M3 MATCMATUKH,
CMCKHBIX IPEAMETOB, U3 peanLHoﬁ IMPAaKTHUKH.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHeiiHbIe, KBafpaTHBIC YPaBHEHUS W PAllMOHAJBHBIC YPABHEHHS, CBOJIINECS K HUM,
CHCTEMBI IBYX YPaBHEHHI C IBYMS IEPEMEHHBIMHU.

[TpoBoaMTE TpOCTEHIME HCCIENIOBAHUS YPAaBHEHMH W CHUCTEM YpaBHEHHH, B TOM 4YHCJE C
NPUMEHEHHEM Tpa(UYecKuX IMpeaCcTaBIeHUH (yCTaHABIMBaTh, UMEET JH ypPaBHCHHWE WIIM CHUCTEMa
yYpaBHEHHI PEIICHUs], €CIIM UMEET, TO CKOJIBKO, U ITpoyee).

[TepexoauTh OT CIOBECHOH (POPMYIUPOBKH 3a1auil K €€ aaredpandeckoil MOJEIH C MOMOIIBIO
COCTaBJICHUS YPAaBHEHUS W CUCTEMBl yPaBHEHHUH, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJjauyl MOJy4YEHHBIN pe3ybTar.

[IpuMeHsATH CBOWCTBA YHUCIOBBIX HEPABEHCTB MJIsl CPAaBHEHMs, OLICHKM, pellaTh JIHMHEHHbIE
HEpaBEHCTBA C OJHOI NMEPEeMEHHOM U UX CHUCTEMBbI, JaBaTh IPapUUECKYI0 WIUTIOCTPALIMI0 MHOXKECTBA
pelIeH HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[TonuMaTh M HCIOJIB30BaTh (PYHKIMOHAIbHBIE MOHATUS U S3bIK (TEPMHHBI, CHUMBOJIMYECKUE
0003HaueHHsI), OMpEAEATh 3HaueHHWe (YHKIMM 1O 3HAUEHHUIO apryMeHTa, OIpeNesiTh CBOMCTBa
¢ynkuuu no e€ rpagpuky. CTpouTh rpaduKu 3IEMEHTapHBIX QYHKIUHI BUIA:

y=2y=x%y=x%y= Vi y=x|
o e€ rpaduxy.

, OTIMCBHIBATh CBOMCTBA YUCIOBON (QYHKIMH
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[IpenmeTHbie pe3yabTaTbl OCBOEHHUS MpPOTpaMMbl y4eOHOro Kypca K KOHIy oOydeHus B 9
KJ1acce:
Yuciia ¥ BBIYUCICHUSA

CpaBHUBaTh U YIOPSAJ0UNBATH PALIMOHAJIbHBIE U UPPAIMOHATIbHBIE YHCIA.

BoinonnaTe apudmMerndeckue JEHCTBUS C palMOHAJIbHBIMU 4YHCIAMM, COYETash YCTHBIE U
IIACbMEHHBIE ITPUEMBI, BBIIIOJIHATH BEIYMCIICHHS C UPPALMOHAIBHBIMA YUCIIAMM.

HaxonnuTe 3HaueHus CTENEHEW C LENbIMU II0Ka3aTelIMU M KOPHEH, BBIYHUCIATH 3HAYCHUS
YHUCJIOBBIX BBIPAKECHUM.

OxpyrniaTh AEWCTBUTEIbHBIE YKCIA, BBIMOJIHATH NPUKUAKY pEe3ylbTaTa BBIYUCIECHUN, OLEHKY

YHCJIOBBIX BBIpa)KeHHﬁ.

YpaBHeHHUs] M HEPABEHCTBA

Pemrate nuHEHBIE W KBAaApATHBIC YPABHEHUWsS, YPAaBHEHMS, CBOJALIMECS K HHMM, IPOCTEHIINE
JIpOOHO-PalIMOHANIBHBIE YPAaBHEHHUS.

Pemarp cuctembl OBYX JMHEMHBIX ypaBHEHUH C JIByMS IMEPEMEHHBIMH U CHCTEMBI JBYX
YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABJISIETCS JINHEUHBIM.

Pematp TexcToBBIE 3amauM anreOpanyeckuM CrocoOOM C TOMOIIbIO COCTaBICHHUS ypaBHEHUS
WJIY CUCTEMBI IBYX YPAaBHEHHM C IBYMS IIEPEMEHHBIMH.

[IpoBoauThs mHpOCTEWIINE HCCIAEAOBAHWS YPABHEHWW W CHCTEM YPABHEHUW, B TOM 4YHCIE C
IIPUMEHEHHEM TIpadUyuecKuX NpeAcTaBiIeHUN (yCTaHABIMBAaTh, UMEET JIM YpPaBHEHUE MIIM CHCTEMa
YPaBHEHMH pelleHMs], €ClIM UIMEET, TO CKOJIBKO, U IIpoyee).

Pemare nuHeliHble HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300paXkaTh pEIICHUE HEPaBEHCTB
Ha YHUCIOBOM IIPSIMOM, 3aIIUCBHIBATH PEIIEHUE C TOMOLIBIO CUMBOJIOB.

Pematps cucTembl JIMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIOYAIOIIHME KBAIPAaTHOE
HEpaBEHCTBO, H300pa)kaTb pELICHHE CUCTEMbl HEPABEHCTB Ha YHUCIOBOM MPsAMOI, 3amnuchiBaTh
pELIEHNE ¢ IOMOIIBIO CHMBOJIOB.

Hcnosib30BaTh HEPABEHCTBA IIPH PEILICHUH PA3IMYHBIX 3aa4.

D yHKUUHA
PacnioznaBate QyHKIIMK U3YYEHHBIX  BHUJIOB. [Toka3pIiBaTh CXEMaTHUYECKHU
PAaCIOJIOKEHNE Ha KOOPAUHATHOM IIIOCKOCTH IpadMKoB QYHKIMI Buaa: ¥ = £x,

y = fax+b,y:§, y=ax?’+bx+c, y=x% y=+x y=|x|

B 3aBUCUMOCTH OT
3Ha4eHUH K03(h(PUIIMEHTOB, ONUCHIBATh CBOWCTBA (DYHKIIMH.

CtpouTth 1 n300paXkaTh CXeMaTH4ECKU IrpauKy KBaJApaTUYHBIX (YHKIUI, ONMUCHIBATh CBOMCTBA
KBaJIPaTUYHBIX QYHKIUH MO UX rpadukam.

Pacrnio3HaBaTh KBagpaTHUHYIO (QYHKUUIO 1O (opMyne, MPUBOAUTH MPUMEPHl KBaJpaTUUHBIX
(GyHKUUH U3 pealbHOM KU3HH, (PU3UKU, TEOMETPHUH.

YucaoBble MOCTIEI0BATEILHOCTH H nmporpeccuu

Pacno3naBath apI/I(I)MCTI/I‘-ICCKYIO U TCOMCTPUUYCCKYIO IIPOrpe€CCHUU IIPU Pa3HbIX crocobax
3aaHus.

BEINOIHATE BBEIYMCIACHUS C HMCIOJb30BaHUEM (pOpMYJ'I n-ro 4jicHa apI/I(l)MCTI/I‘-ICCKOI‘/’I n
TCOMeTpH‘{CCKOﬁ nporpeccnﬁ, CYMMEBEI IICPBBIX N YJICHOB.
I/1306pa>1<aTL YJICHBI IMOCJICA0BATCIIbHOCTH TOYKaMHM Ha KOOp,Z[PIHElTHOﬁ IJIOCKOCTH.
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Pemrats 3amaum, CBsI3aHHBIE C YMCIOBBIMH IIOCIEAOBATEIBHOCTAMM, B TOM 4YHCIE 3a1a4d W3
peanbHOM )KU3HHU (C UCTIOIB30BAHUEM KAJBKYIATOPA, HUPPOBBIX TEXHOJIOTHH).
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7 KJIACC
HanmenoBanwue pasnerna KoauuecTBo OcHOBHOE OCHOBHBIC BUIBI JCSATEILHOCTA 00YUJAIONTUXCS
(Tembl) Kypca 4acoB coJiepKaHue
Yucaa ¥ BEIYUCIICHUS. 25

PanmnoHnanpHbIE UKCIIa

[TonsATHE panOHANIBHOTO
yncna. Apudmernyeckue
JIEUCTBUA C
panroHaTbHBIMH YHUCIIAMHU.
CpaBHeHue,
YIOPSIOYMBAHNE
paloHaTBHBIX YUCE.
CreneHb € HaTypajJbHBIM
nokasarenem. Pemrenne
OCHOBHBIX 33J1a4 Ha ApooH,
MPONEHTHl U3 peATbHOU
MPaKTUKH.

[Ipu3Haku genuMocTy,
pasyioKeHus: Ha
MHOYUTEIHN HATYPAJIbHBIX
YHUCEl.

CucremarusupoBarb H oGoramatrb 3HaHMA 00
OOBIKHOBEHHBIX U JACCITUYHBIX IPOOSIX.
CpaBHUBATL W YNOPAJA0YMBATH [poOH,
HEOOXOJUMOCTH JIECATUYHBIE IPOON B OOBIKHOBEHHBIE, OOBIKHOBEHHBIC
B JIECATUYHBIC, B YACTHOCTH B OECKOHEYHYIO JIECATUYHYIO APOOb.
I[IpumeHsiTh pa3HooOpasHble cNOCOObBI U NMPUEMBI BbIYUCJIEHUS
3HAYEHUI JPOOHBIX BBIPAXKeHWH, coIep)Kamux OOBIKHOBEHHBIE H
JECATUYHBIC APOOW: 3aMEHATh NPH HEOOXOJUMOCTH JCCATHYHYIO
IpoOb  OOBIKHOBEHHONW W OOBIKHOBEHHYIO JECATHYHOMW, MPUBOIHNTH
BBIpaXeHHE K (¢dopme, Hambosee ymoOOHOW i BBIYHCICHUM,
mpeoOpa3oBhIBaTh JIPOOHBIE BHIPAKECHUS HA YMHOXKEHHE M JICTICHUE
JECATUYHBIX APOOEH K IEHCTBUSIM C IICJIBIMU YHCIIAMH.

npeoOpa3oBbIBas IpH

I[IpuBoauTh 4YHCIOBble M OyKBeHHble NpPUMepPbI CTENEHH  C
HATypaJIbHBIM NOKa3areseM, OOBsCHSS 3HAUE€HUsI OCHOBAHMSI CTEIICHU
¥ MOKa3aTess CTEHEHH, HAXOJUTh 3Ha4YeHus creneHeil Buga a" (A —
11000€ palroHaIbHOE YUCII0, N — HATYPaIbHOE YHCIIO).
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PeanbHble 3aBUCUMOCTH. IMoHuMAaTh CMBICI 3aIMCH OOJIBIIMX YHCET C MOMOIIBIO JECATHYHBIX
Ipsimasi i oOparHast npobeit u crenenei yucia 10, IpUMEHATh UX B pEaJIbHbIX CUTYaLUsX.
IPONOPLUOHAIIBHOCTH

IIpuMeHATH, NpU3HAKK JAECTUMOCTH, PAa3OKEHHUS HAa MHOXHUTEIU
HaTypaJIbHbIX YHCEII.

Pematp 3aauM Ha 4acTu, NMPOLIEHTHI, IPONOPIMH, HA HAXO0XKJIECHUE
JIpoOu (MPOLIEHTa) OT BEIMYMHBI U BEJIMYUHBI 110 €€ 1po0u (IPOILIEHTY),
npoOu (TIpOLIeHTa), KOTOPBIM COCTaBIISIET OJHA BEJIMYUHA OT JAPYTOH.
I[IpuBoauTh, pa3dmparTb, OLEHUBATH PAa3IUYHBIC DPELIEHUS, 3alucu
peleHn TEKCTOBBIX 3a4a4.

PacnozHaBaTh M OOBACHATBH, ONUPAACh Ha OIpPENEICHMS, MPSIMO
IPONOPLUOHANIbHEIE U O00paTHO MPONOPIMOHANbHBIE 3aBUCUMOCTHU
MEX1y BEITUYMHAMM;, NPUBOAUTH NMPUMePbI 3TUX 3aBUCUMOCTEH U3
peaJIbHOTO MUPA, U3 APYTUX YUEOHBIX MPEIMETOB.

Pemiath NpakTHKO-OPUEHTHPOBAHHBIE 33/a4d Ha JIPOOHU, MPOLEHTHI,
IpSAMYIO0 U 0OpaTHYIO MPONOPIUOHAIBHOCTH, IPOIOPIUHU

AnreOpanvecKkre BhIpaKEHUS 27 OBjaaner,  anreOpanvyeckol TEPMHHOJOTHEH H  CHUMBOJIMKOM,
byKkBeHHBIE BBIDAKEHUS. NpUMeHsITh ©€ B TMpOIEcce OCBOCHHS Y4eOHOTO Marepuaia.
Ilepemennsle. Haxonuth 3HaueHHs OyKBEHHBIX BBIPDOKCHHH TIPH  3aJaHHBIX
JomycTrMble 3HAYECHHS 3HAQYCHUSAX OYKB; BBINOJHATH BBIUUCICHUS 10  (opMysam.
NICPEMCHHBIX. BbInoHATH MpeoOpa3oBaHMs IEJIOTO BBIPAKEHHS B MHOTOUICH
DopMyIIbL. NPUBEJCHUEM  IOJOOHBIX  CJIaracMbIX, PACKPhITHEM  CKOOOK.

BbinoaHars YMHOXCHUEC OJHOYIICHA
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[IpeoOpazoBanue
OYKBEHHBIX BBIPAXKECHUH,
pacKpbITHE CKOOOK 1
PHUBEICHUE TI0I0OHBIX
cnaraembix. CBOMCTBa
CTENEHU C HaTypaJIbHBIM
MOKa3aTeJIeM.
MHOrouneHsl.
CrnoxeHue,

BBHIYMTAHUE,

YMHOKCHHUE
MHOTOYJICHOB.
Dopmybl
COKpPanEHHOTO
YMHOKEHHUS.
Paznoxenue
MHOTOYJIEHOB Ha
MHOUTEN

Ha MHOTOWIEH U MHOTOYJIEHA HA MHOTOWIEH, MPUMEHSATh (POPMYJIbI
KBaJ[paTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcyuecTBAATH Pa3JI0KEHHE MHOTOWICHOB HA MHOKUTEIH ITyTEM
BBIHECEHHS 32 CKOOKH 00IIIeT0 MHOXHTEIS, TPUMEHEHUsT (HOPMYITBI
Pa3sHOCTH KBAIPaTOB, (GOPMYI COKPAIEHHOTO YMHOKEHHUS.
I[pumensitb TpeoOpa3oBaHWE MHOTOWICHOB Uil PELICHHS

Pa3IMYHBIX 3ada4 M3 MATCMATHKHW, CMCKHBIX IMMPCIAMCTOB, u3
peaIbHOM PAKTUKH.

3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS MAaTEMAaTUKU

YpaBHEHHS 1 HEPaBEHCTBA

20

YpaBHeHue, paBuiia
npeoOpazoBaHMs
ypaBHEHUS,
PaBHOCUIILHOCTD
YpaBHEHUH.
JluneitHoe ypaBHEHHE

Pemartsp nuHeliHOE ypaBHEHUE C OJIHOM NMEPEMEHHOM, MPUMEHSAS
NMpaBUJIA N1EPEX0/1a OT UCXOJHOTO YPAaBHEHHUSI K PAaBHOCHUIIBHOMY EMY
6onee npocroro Buaa. [IpoBepsATh, ABISIETCS TU KOHKPETHOE YHCIIO
KopHeM ypaBHeHus. [logduparb npuMepsl ap Yuce, SBISIOIIUXCS
pellieHrneM JTMHEWHOTO YpaBHEHHUS C IByMS [IE€PEMEHHBIMU.
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C OJIHOM IIEPEMEHHOM,
pELIEHUE TUHEHHBIX

ypaBHeHUH. Penienue 3agau

C IOMOILBIO YPABHEHUM.
JIuneliHoe ypaBHEHHE C
JBYMSI IIEPEMEHHBIMU U €70
rpaduk. Cucrema AByx
JIMHENHBIX YPAaBHEHUH C
JIBYMsI IIEPEMEHHBIMHA

CTpouTh B KOOPIAMHATHON TNIOCKOCTH IrpaMK JIMHEHHOTO YpaBHEHUS
JIBYMsI IEPEMEHHBIMHU; MOJIb3YACH TPadUKOM, IPUBOAUTH NPUMePHI
peueHus: ypaBHEHMUS.

HaxoauTs pelieHne CHCTEMBI JBYX JIMHEHHBIX YPABHEHUN C ABYMs
IIEPEMEHHBIMHU.

CocTaBJSITh U peliaTh ypaBHEHUE WIN CUCTEMY YpaBHEHUI 1O

YCIIOBHIO 33/1a4, HHTEPIIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4M MOJTYy4E€HHBIN pe3ybTaT

C

Koopaunats! u rpapuku.

DOyHKIU

24

Koopnunara Touku Ha
npssMoi. Yucnossle
NpOMEXKyTKH. PaccrosHue
MEXIy ABYMSI TOUKaMHU
KOOPJAUHATHOM MPSIMOA.
[IpsamoyrosbHasa cucrema
KOOPJMHAT Ha IJIOCKOCTH.
[Tpumeps! rpaduxos,
3aJlaHHBIX (GOpMYyIaMHU.

HN300pamxkaTh Ha KOOPAUHATHON MIPSIMOM TOUKH,

COOTBECTCTBYIOIIME 3aJaHHBIM KOOpJAWHATaM, JIy4H, OTPE3KU,
HHTEPBAJIbI; 3alIMCbIBATh UX HA aﬂre6pa1/1quK0M s3pIke. OTMEUaThL B
KOOp}]l/IHaTHOﬁ IJIOCKOCTHU TOYKHU I10 3aJIaHHBIM KOOPAHWHATaM,
CTPOUTH TPaPHKH HECIOKHBIX 3aBUCHMOCTEH, 3aIaHHBIX (hOpMyIamH,
B TOM YHCJI€ C TOMOIIBIO UGPOBHIX Tabopartopuii. [IpuMeHsaTh,
U3y4yaThb NpenMyllecTBa,

HHTEPNPETHPOBATH rpadUiecKuii CrIoco0 MPEICTABICHUS U aHAIIN3a
pa3Ho00pa3HOH xu3HeHHOH nHpopMaru. OcBauBaTh MOHITHE
byHKIIUY, OBIaeBaTh (DYHKIIMOHAIBLHONW TEPMHHOJIOTUEH.
PacnosHaBaThb jauHEHHYO GyHKIHO Y = KX + b,
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Urenne rpaduKoB pealbHbIX

3aBUCUMOCTEN.
[Monsitne GpyHKIMH.
I'padux GpyHKIIH.
CpoiicTBa (QyHKIMH.
JluneitHast pyHKIUS.
[Toctpoenune rpaduka
JMHENHON (QYHKIMH.

ONMHUCHIBATH ¢¢ CBOICTBA B 3aBHCHMOCTH OT 3HAYCHHH KOA((HUIINEHTOB
kub.

Crpouthb rpaduku TUHEHHOW GyHKINU, QYHKIHH Y =] X |.
Hcnoab3oBaTh HH(pPOBHIE pecypebl I MOCTPOCHUS IPaUKOB
(GyHKUMI U U3Y4EHUS UX CBOWCTB.

[IpuBOIUTE IPUMEPBHI TMHENHBIX 3aBUCUMOCTEHN B PEAJIBHBIX NPOLECCaX
U SIBJICHUSIX

I'paduk Qynkumn
y=|x|
[ToBTOpeHMe M 0000IIEHNE 6 [ToBTOpEHHE OCHOBHBIX BopiOuparb, NpUMeHATh OLEHUBATH CIOCOOBLI CPABHEHUS YHCEN,
TOHATHI U METOAOB BBIUYMCIICHUH, TPeoOpa30BaHNi BbIpAKEHUM, pellieHUs] ypaBHEHHH.
Kypca 7 xmacca, OcCylecTBIATL CAMOKOHTPOJIb BHINOIHIEMBIX JEHCTBUN U
obobmierme 3HanmH CaMOTIPOBEPKY pe3ylbTaTa BEYUCICHHUH, TIpeoOpa3oBaHmii,
MOCTPOCHU.
Pematp 3a1aun U3 peanbHON )KU3HU, NPUMEHATh MaTeMaTHYecKHe
3HAHUA JUTS pElIeHUs 3a/1a4 U3 IPYTUX IPEIMETOB.
Pemars TekcTOBBIE 3a7a4M, CPABHUBATHb, BLIOMPATH CIOCOOBI
pelleHus 3a/1a4u
OBILEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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8 KJIACC
OCHOBHBIE BH/IBI JIEATEIHLHOCTH 00YHarOIIUXCS
HaumeHnoBanue pasaena KonuuecTso OCHOBHOE
(Tembl) Kypca JacoB coJiepKaHue
Yucna v BEIYKMCIICHUSL. 15 KBanparubiii KopeHb 3 ®opMyJIHUPOBATH ONpeleIeHHe KBaIPATHOTO KOPHS U3 YHCIIA,

KBanparHbie KOpHU

yucna. [lousarue 06
UPPALMOHATEHOM YHCIIE.
JecsTuunbie
IpUOIMKEHUS
HPPAIMOHAIBHBIX YHCE.
JlelicTBUTENIbHBIE YHCIIA.
CpaBHeHMe
JCHCTBUTEILHBIX YHCEIT.
VYpaBHeHue BHAA X2 =
d.

CaoiicTBa
apruMeTHUIECKUX
KBaJIpaTHBIX KOPHEH.
[IpeobpazoBanue
YHCIIOBBIX BBIPAXKEHUIA,
COJIeprKalluX KBaJipaTHbIE
KOPHH

apu@mMeTHuecKoro kBaaparHoro kopHs. IlpumeHsaTs oneparuio
U3BJICUEHMS] KBAJAPATHOTO KOPHS W3 YMCIIA, MCMOJIb3YS I1PU
HEO0OX0UMOCTH KAJbKYJATOP. OueHnBaTh KBaJpaTHbIE KOPHU
LEJIBIMU YHUCIaMH U JECSITUYHBIMU TPOOSIMH.

CpaBHUBATB M YNOPAA0YMBATH PALMOHAIILHBIE U UPPAL[UOHATIbHBIE
YHClia, 3allMCaHHbIE C TIOMOIIBIO KBAJAPATHBIX KOPHEH.

HccaenoBarb ypaBHEHUE x* = &, HAXOAWTH TOYHBIC W MpUOIMKEHHbIE
KopHu Tipu @ > 0.

HccaenoBathb cBOiCTBA KBaAPATHBIX KOPHEH, TPOBOAS YHCIOBBIE
SKCIIEPUMEHTHI C HCIIOJIb30BAaHUEM KaJIbKYIATOPA (KOMIIBIOTEPA).
Jloka3bIBaTh CBOICTBA apu(METHUECKIX KBAJAPATHBIX KOPHEH;
NPUMEHSTH UX JUIs peoOpa3oBaHus BeIpaKeHUH. BHINOIHATH
npeodpa3oBaHMs BEIPAKCHUI, COJIEPKAIINX KBAIPATHBIE KOPHHU.
BripaxkaTh nepeMeHHbIe U3 T€OMETPUUYECKUX U (PU3HUECKUX
dbopMyi. BoIYMCIATH 3HAYeHHUS BHIPOKEHUH, COAECpKAILIUX
KBaJIpaTHbIE KOPHHU, UCTIOJIb3YS MPU HEOOXOAUMOCTH KAJIBbKYISATOP.

Hcnoan3oBaTh B X0/ peICHUA 3a1a4 3JICMCHTAPHBIC IIPCACTABIICHUS,
CBJ3aHHBIC C HpI/I6J'II/I)KéHHI>IMI/I 3HAa4YCHUSIMU BCIINYMH.

3HAKOMHUTLCS C HCTOpHeﬁ pPa3BUTHA MATCMATHUKU
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Yucna " BBIUHNCIICHUS.
CTeleHn C 1EIbIM

IIOKa3aTcJIEM

CreneHs C 1eNbIM
IIOKa3aTeJIeM.
CrannmapTHas 3anmuch
qrca.

Pazmepsl 00bEKTOB
OKpY»Karo1ero Mupa (0T
AJIEMEHTAPHBIX YaCTHII
710 KOCMHYECKUX
00BEKTOB), UTUTEIIHLHOCTh
IPOIIECCOB B
OKpYIKaroIeM MHpe.
CBoiiCcTBa CTENEHU C
IEJTBIM TTOKa3aTesIeM

®opMyIHPOBATH ONPeEIeJeHHEe CTCIICHU C LCJIBIM IT0Ka3aTelIeM.
IIpencraBiasiTh 3anKUCh OOJBIINX U MAJIBIX YHCET B
cTaHzapTHOM Bujie. CpaBHMBATh 4Kcia U BEJIUYUHBI,
3alMcaHHble ¢ ucnoJib3oBanueM crenenu 10. Mcnosb3oBaTh
3allUCh YHCEIl B CTAHJAPTHOM BHJIE JJIS BBIPAXKEHUS Pa3MEpPOB
00BEKTOB, IIUTEIBHOCTH IPOLIECCOB B OKPYKAIOIIEM MUDE.
DopMyJIHPOBaATh, 3AIUCHIBATH B CUMBOJINYECKOH Gopme 1
WTIOCTPUPOBATH IPUMEPAMHU CBOMCTBA CTEIIEHHU C LIEIIBIM
ITOKAa3aTENEM.

I[IpumeHsATH CBOMiCTBA CTENEHU I IPEOOPa30BaAHNUS BHIPAKEHUI,
COZIepKAIIUX CTEIICHH C LEIbIM MOKa3areaeM. BoInoJHATH
JAefCTBHUSA C YACIAMM, 3alINCAHHBIMHA B CTaHIAPTHOM BHUJE
(YMHOXEHHE, IeJIeHIEe, BO3BEIICHUE B CTCIICHB)

AnreOpanvecKkre BhIPAKEHUSI.
KBanpaTubiii
TpEXUIIEH

KBagpaTHbIii TpEXUIICH.

Pacno3HaBaTh KBaJpaTHBIN TPEXWIEH, YCTAHABINBATh BO3MOXHOCTh
€ro pasyioKeHUs] Ha MHOKUTEIH.

PackiaapiBaTh HAa MHOKUTEIM KBAJAPATHBIN TPEXUIICH C
HEOTPHIATEIIbHBIM JTUCKPUMHUHAHTOM
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AnrebpanyecKie BHIPAKCHHUS. 15 AnreGpandeckast JpoOb. 3anuceiBaTh anredpanueckue BeipakeHus. HaxoauTb o06iacTb
Anre6pandeckas 1poosb JlonmycTuMble 3HaYEHUS OTIPEENICHUs PALlMOHAIIBHOTO BhIpAXKEHUS. BBINOJHATH YKCIOBBIE
NEPEMEHHBIX, BXOISIIIX [0/ICTAHOBKU U BBIYUCJISITh 3HaU€HUE ApOOH, B TOM YUCIIE C IOMOUIBIO
B anreOpandeckue KaJIbKyJIsiTOpa. @OpMYyJIHPOBATH OCHOBHOE CBOMCTBO aJIre0panydecKoi
BbIpakeHUsl. OCHOBHOE IpoOu ¥ MPUMEHSATH €ro s mpeoOpa3zoBanus qpoOeil. BhImoaHATH
CBOMCTBO anrebpanyeckoii | AeHCTBHSA ¢ anredpandeckumu apoosmu. [Ipumenars npeobpasoBanus
npo6u. Cokpamienue BBIPAYKEHUI JIJ1s1 pelieHus 3a/1a4. BoipaskaTh nepeMeHHble U3 Gopmyi
npobeit. CroxeHue, (pusnuecknx, reOMETPUUECKHUX, OMMCHIBAIOIITUX OBITOBBIE CUTYAITHH)
BbIUUTAHUE, YMHOKEHHUE U
JieJieHue anredpandyeckux
Tpo0ei.
[IpeobpazoBanue
BBIPQXXEHUI, COEPIKAIUX
anredpanveckue Ipoou
YpaBHEHHUS 1 HEPABEHCTBA. 15 KBagpaTHoe ypaBHEHHE. Pacno3HaBaTh KBaJpaTHbIC YpaBHEHUS.

KBanpaTHbie ypaBHEHHS

HenonHoe kBanpatHoe
ypaBHenue. @opmyna
KOpHEHN KBaJIpaTHOTO
ypaBHeHus1. Teopema
Buera.

Pemenue ypaBHeHui,
CBOJSILIUXCS K
KBaJIPaTHBIM.
[Ipocreitmme
JIpOOHOpaIMOHATbHbBIE
YpaBHEHUSI.
Pemenue
3a1a4 = ¢
KBaJPaTHBIX

TCKCTOBBIX
IIOMOIIBIO

3anucsiBaTh GOpMYyJly KOPHEH KBaJAPAaTHOTO YPABHEHHUS; peliaTh
KBa/IpaTHble YpaBHeHHUs — MOJIHbIE U HenoyHble. [IpoBoauTh
npocreiilue Uccae0BaHUs KBaJIPATHBIX YPaBHEHHI.

Pemiath ypaBHeHuUs1, CBOASIIUECS K KBaIPaTHBIM, C IIOMOIIIbIO
npeoOpazoBaHuii 1 3aMeHoM nepeMeHHor. HabaoaaTh u
AHAJIM3MPOBATH CBS3b MEXy KOPHAMU U Kodhduirenramu
KBaJIPaTHOTO ypaBHEHUSI.

®opmyaupoBaTh TeopeMmy Bueta, a Takke 00OpaTHYIO TeOpeMmy,
MPUMEHSITh 3T TEOPEMBI JJIsl PELICHUS 3a/1a4.

Pemiath TeKkcTOBBIE 32/1a4H alNTeOpauecKuM CIIOCOOOM: MEPEXOIUTh
OT CJIOBECHOU (POPMYITHPOBKH YCIOBUS 33[]a4l K alnredpandeckoi
MOJIEJI ITYTEM COCTABJICHUS YPaBHEHHUSI; pelIaTh COCTABIECHHOE
YpaBHEHUE; UHTEPIPETUPOBATH PE3YJIbTAT.
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ypaBHEHUM 3HAKOMHMTBCS € HCTOPUEH pa3BUTHS anredpsl
YpaBHEHHsI U HEPABEHCTBA. 13 JlnmeitHOE ypaBHEHME ¢ Pacno3HaBaTh JIMHEHBIE YPAaBHEHUS C JBYMS [IEPEMEHHBIMMU.
Cucrembl ypaBHEHHUI JBYMSI [IEPEMEHHBIMH, €rO CtpouThb rpaguKu TMHEHHBIX YPABHEHHIA, B TOM YHCIIE HCHOJIb3Ys
rpaduk, mpuMepsl uudposBbie pecypcehl.
peuIcHnA ypaBHeHI/IfI B Pazauuarh napajajieiibHble M IIE€peCeKalomMecs IMpsIMbIE IO HX
[EJILIX unciax. Pemenue YPaBHEHHUSIM.
cucrem I[vax JTHHCHHBIX Pemiatep cucTemMBbl IByX JTMHEHHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU
YPaBHCHUH MIOJICTAHOBKOM U CIIOKEHHUEM.
C ABYMS IEPEMEHHBIMM. Pemiate mnpocTeiimime CHCTEMBI, B KOTOPBIX OJHO U3
IIpumeps! peleHnst CUCTEM | ypaBHEHMH He SBISETCS JTHHEHHBIM.
HEJIMHEHHBIX YPABHEHUH € | [IpyupoguTh rpadMuecKyio HHTEPHPETANIO PELLEHNS YPABHEHHS
FBYM TIEPEMCEHHBIMH. C IBYMs NIEPEMEHHBIMHU M CUCTEM YPABHEHUM C ABYMS
['padpuueckas
MHTEPIIPETAlNs] YPAaBHECHHUS TCPEMCHHDIMHU.
C BYMS TIepEeMEHHBIMH 1 PemaTh TeKkcTOBBIE 32/1a4M aNTeOpandecKUM CIIOCOO0M
CUCTEM JIMHEHHBIX
YpaBHEHUH C IBYMS
nepeMeHHbIMU. Pemenue
TEKCTOBBIX 3aJa4 ¢
IIOMOUIBIO CUCTEM
yYpaBHEHUH
YpaBHEHMsI U HEPABEHCTBA. 12 YucnoBble HEPAaBEHCTBA U ®opMyIHpPOBaTh CBOMCTBA YHCIIOBBIX HEPABEHCTB, MIUIIOCTPUPOBATH

Hepagencrtpa

MX CBOMCTBA.
HepagenctBo ¢ ogHOM
nepeMeHHou. JInnernsie
HEPABEHCTBA C OJIHOU
IIEPEMEHHOM U UX
pemenue. Cucrembl

HX Ha KOOpHHHaTHOﬁ HpHMOﬁ, AOKa3bIBATH anre6pa1/1qec1<1/1.

IIpruMeHsATH CBOMCTBA HEPABEHCTB B X0/JI€ pelieHus 3a1a4d. Pemarsb
JTMHEHbIE HEPAaBEHCTBA C OJJHON IEPEMEHHOM, n300paXkaTh pelieHne
HEpPABEHCTBA HA YUCJIOBOM NpsAMOM. PemiaTtb cUCTEMBI TMHEWHBIX
HEPaBEHCTB, U300pakaTh PEIICHHE CUCTEMbl HEPABEHCTB Ha YHCIOBOMH
IpsAMOi
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JIMHEHHBIX HEPABEHCTB

C OJJHOM NIEPEMEHHOMN U UX
pemenue. M3o0paxkeHue
pELLICHUS TUHEHHOTO
HEPAaBEHCTBA U UX CUCTEM
Ha YMCJIOBOM IIPSAMOiL

DyHKIUN.

OCHOBHBIE TTOHATUS

[TonsTHe QpyHkumu.
OOGmacth onpeneneHus u
MHO>KECTBO 3HAYEHU I
bynkimn. CrocoOs
3aaHus QYHKIHH.
I'padux byHKIIHA.
CBoiicTBa (yHKITUH, UX
oToOpakeHne

Ha rpaduke

Hcnonb3oBarh QYyHKINOHAIBHYIO TEPMHHOJIOTHIO M CHMBOJIMKY.
BoiuncaaTs 3HavyeHusi QyHKIUHM, 3amaHHBIX (Qopmynamu (mpu
HEOOXOUMOCTH  HUCHOJb30BaTh  KAJIbKYISITOP);  COCTABJSATH
TaldauIbI 3HAYEHUH QyHKITNH.

Crpourb mo TOukaM rpaduku  QYHKIMIL.

OnucpiBaTh CBOMcTBA (YHKIIMM Ha OCHOBE €&

rpau4ecKoro npeicTaBIeHHs.

Hcnoab30BaTh QyHKINOHATBHYIO TEPMHHOJIOTHIO H CHMBOJIHKY.
HccaenoBathb npuMepsl rpaguKoB, OTPAXKAIOIIKX PeaTbHbIE IPOLECCH
u siBienus. [IpuBoauTH NpUMeEpPBI IPOLIECCOB U SBJICHUN C 3alaHHBIMU
CBOMCTBaMH.

Hcnob30BaTh KOMIIBIOTEPHbIE POrPAMMBI

JUIs HOCTpOeHUs IpadMKOB (PYHKIMHA U U3y4EeHUsI UX CBOMCTB

DyHKIUY.

UucnoBbie QyHKIIUU

YreHue u OCTPOCHUE
rpadukoB QyHKIUH.
[Tpumepsl rpadukoB

Haxoauts ¢ nomombio rpaguka GyHKINY 3HAYCHUE OJTHOU U3
paccMaTpUBaEMBbIX BEIMUYMH 10 3HAYCHUIO APYroid. B HecnoxHbIX
ClIydasx BbIpa:kaThb (opMy.10ii 3aBHCUMOCTH
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(YHKIHH, OTpayKaronIuxX
peayibHbIE TIPOLECCHI.
DyHKINH, ONUCHIBAOIINE
OpsSMYIO U 00paTHYIO
IPONOPLUOHAIIbHBIE
3aBUCUMOCTH, UX TpapuKu.
I'paduk dpyHkumm y =
X

OyHKIMKU Y = X,

y=x,

y VX Y
rpaduueckoe perieHue
YpPaBHEHUH U CUCTEM

MEXKy BEINYNHAMH.
OnucpIBaTh XapaKkTep U3MEHEHUs OJHOU BEJINYUHBI B

3aBUCHUMOCTH OT U3MEHEHHUs IPYroi.

Pacno3naBaTh Bupl H3ydaeMbix QyHkiuil. [loka3siBaTh
cXeMaTH4YeCKH T0JI0KEeHNE Ha KOOPAWHATHOH IIIOCKOCTH TpaduKoB
GyHKIWI BUma: Y My =x,y= Vx, N = |x]
Hcnosb30BaTh PyHKIHOHAIBHO-TPA(HUYECKUE NIPEICTABICHUS IS
peleHus U NCCIEA0BAHMUS YPAaBHEHUI U CHCTEM YPaBHEHHUM.

I[IpumensTh nudpoBbie pecypcesl Ui IOCTPOSHUS IPaQUKOB QYHKIUN

YpaBHEHUH
[ToBTOpeHME M 0000IIEHNE 6 [ToBTOpEHME OCHOBHBIX Bpi0uparb, NpUMEHATh, OLIEHUBATH CIOCO0bI CPABHEHUS YUCET,
TIOHATHI U METOJIOB BBIYMCIICHUH, TPeoOpa30BaHN BbIpAKEHUM, pellieHUs] ypaBHEHHH.
Kypcos 7 1 8 Kiraccos, OCyIIeCTBJIATHL CAMOKOHTPOJIb BBINOJIHIEMBIX JICHCTBUN 1
o6obmetne sHaHuit CaMOTPOBEPKY pe3yibTaTa BEIYUCICHUH, TPEoOpa30BaHUii, TOCTPOCHUH.
Pemarts 3a1a4u u3 peajibHOM KU3HU, IPUMEHATH
MaTeMaTHYeCKUe 3HAHUS JUI PEIICHUs 3a[a4 U3 IPYTUX MPEIMETOB.
Pemiath TeKkcTOBBIE 32/1a4H, CPABHUBATH, BHIOUPATH CIOCOOBI
pellIeHus 3a/1a4u
OBUIEE KOJIMYECTBO 102
YACOB I10 I[TPOI'PAMME
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9 KJIACC
OCHOBHBIC BUIBI JCSATEILHOCTA O0YJAIONTUXCS
HaumenoBanue paznena KoaunuecTBo OcHoBHOE
(TemnI) Kypca JacoB coJepKaHue

Uucna ¥ BIYUCIICHHUS. 9 Pa3BuBaTh npejacTaBJeHUs O YUCIIAX: OT MHOXECTBA HATypaJIbHbIX

JleiCTBUTENBHBIE YHCIIA PanonanbHbie YUCIA, | yypcen J0 MHOXKECTBA IEUCTBUTENIBHBIX Yyncel. O3HAKOMMUTBHCH C
MPPAMOHAIPHBIC  THCIA, | po3MOKHOCTBIO NPEICTABICHHS JENCTBUTEIBHOTO YUCIA KK
KOHEHHBIE ¥ GECKOHETHELS OECKOHEYHOU JeCATUYHOM IpOOH, MPUMEHSITh JIECITUYHbIE
JECSITUUHBIE Ipoou.

MPUOJIMKEHUS PAITMOHATBHBIX M UPPATMOHATBHBIX YHCET.
MHOoXecTBO . o
N HN300paxkaTh ICCTBUTEIBHBIE YHCIIA TOUKAMU KOOPAUHATHOM

JIECTBUTEIIBHEIX  YHCEI,
e CTBUTEIILHEIC ypcna | PAMON.
KaK GecKoHeunbie | 3aNMCbIBAaTh, CPABHMUBATH U YNOPSA10YMBATH JICHCTBUTEIILHBIC YHCIIA.
JIECATUYHBIC npoOu. | BBINMOJHATH, COUETast yCTHHIC U TUCbMEHHBIC TPUEMBI,
Bszanmuo OJHO3HAYHOC | apudmMeTHUYECKHE AeliCTBHUS C PALMOHAIbHBIMHU YHCIAMU; HAXOAUTH
COOTBCTCTBUC MCKIY | 3HayeHHs CTENEHEH C LEIBIMU TIOKA3ATEISIMU ¥ KOPHEN; BLIYHCIATH
MHOKECTBOM

I[GﬁCTBI/ITGJ'IBHBIX qHuCCI U

MHO>KECTBOM TOYEK
KOOPJAMHATHOM  TPSMOM.
CpaBHeHue
NEHUCTBUTENBHBIX  YHCE,
apudmernyeckue

3HAa4YeHUS YUCIIOBBIX BhipakeHuil. [loayduTs npeacrasiieHue o
3HAYUMOCTHU

JNEHCTBUTENBHBIX YHCET B MPAKTUYECKOM IEATEIILHOCTH YEJIOBEKA.
AHaIM3UMpoOBATL W JeJaTh BbIBOAbI O TOYHOCTH
npUOIMKEeHUS JeMCTBUTEIBLHOIO YUCIIa IPU PELIeHUH 3aa4.
OKpyrasiTh 1eHCTBUTENbHbIC YUCIIA, BHINOJIHATH NPUKHAKY
pe3ynbpTaTa BRIYUCICHUN, OL[€eHKY 3HaYCHUM
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JNEUCTBUA C
JIEACTBUTEIbHBIMU
YUCIIAMH.
[Ipubnmxénnoe
3HA4YCHUE BEIUYMHBI,
TOYHOCTH
NpUOIMKEHHUS.
Oxpyrienue yuces.
[Ipukunaka u oneHka
pe3yinbTaTOB
BBIYMCIICHUI

YUCJIOBBIX BBIPAKECHUM.

3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS MAaTEMATUKU

YpaBHEHHs 1 HEPABEHCTBA.
YpaBHEHUSI C OTHOU
MepEeMEHHO N

14

JIuneliHoe ypaBHEHHE.
Pemenne ypaBHeHui,
CBOJISIIITUXCS K
nuHeHbIM. KBagpaTtHoe
ypaBHeHUE. Pemienue
YpaBHEHUH, CBOIAIIUXCSA
K KBaJPATHBIM.
bukBanpaTtHbie
YpaBHEHUSI.

[Ipumepsl pereHust
YpaBHEHUH TPEThEU U
4eTBEPTOU CTENEeHE

OcBanBaTh, 3a1I0MHHATH U IPUMEHATH rpauyecKue MeToabl
IIPU PELICHNH YPaBHEHUM, HEPABEHCTB U UX CHCTEM.
Pacno3naBarb 1ensiec W JIpoOHBIE ypaBHEHHS. Pemarthb
JiMHeliHble W  KBaJpaTHble YpPaBHEHHUsI, YpaBHEHUS,
CBOJSIIITMECST K HHUM, TMPOCTeHImHe apoOHOpAIMOHATLHEIE
ypaBHEHUS.

IIpeasaraTs BO3MOXHBIE CIIOCOOBI PEIICHUsI TEKCTOBBIX 3aad4,
00CyK1aTh UX U peliaTh TCKCTOBBIC 33/1a4l Pa3HBIMHU CIIOCOOAMHU.

3HaKkoMHUThCSH C HCTOpHeﬁ Pa3BUTHA MAaTEMATHUKHU

pa3JIoKEHUEM Ha
MHOXUTENH. Penrenne
JIpOOHOpAIMOHATBHBIX
YpaBHEHUM.

Pemienne TeKCTOBBIX 3amad

anre6pa1/1quKI/IM METOAOM
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YpaBHEHMS U HEPABEHCTBA. 14 YpaBHeHue c nByMst | OcBamBaTh M IPUMEHATb IPUEMBI PELIEHUS CUCTEMBI IBYX
Cucrembl ypaBHEHUN ePEMEHHBIMU u €ro | JMHEHHBIX YpaBHEHUM C ABYMS IEPEMEHHBIMU U CUCTEMBI IBYX
rpapuk. Cucrema JIBYX YpPaBHEHHUH, B KOTOPBIX OJIHO YPAaBHEHHUE HE SBJISIETCS TUHECUHBIM.
JMHCUHBIX  YPABHCHUM — C | Hcemonb30BaTh QYHKIMOHAILHO-TPadUIECKHE
JBYMsI TIEPEMEHHBIMU U €€ .
IPEJICTaBJICHUS JUIsl pellleHUs1 M UCCIeI0BAHUA YPABHEHUM U
peurenue. Pemrenne cucrem
. CHUCTEM.
JBYX ypaBHEHUH, OJJHO U3
KOTOBIX  JNHHeiiHOe, a AHaJIM3MPOBATH TEKCTHI 33/1a4, pelIaTh UX aIreOpandecKum
JPYroe — BTOpOH crereHn. | CHOCOOOM: MEPEXOIUTH OT CIOBECHON (OPMYTHPOBKH yCIOBUS
I'paprueckas 3a/1a4M K anreOpandeckoi MOJIeH MyTEM COCTABJIEHUSI CUCTEMBI
MHTEPIPETAIIMA  CUCTEMBI | ypaBHEHUH; pellaTh COCTABIEHHYIO CUCTEMY YpaBHEHMII;
YpaBHCHUHU C JABYMA | yHTEPNPETHPOBATH PE3YJIBTAT.
NEPEMEHHBIMU.  PEIICHHE | 3yaiomuTLEA € HCTOPHEl PA3BUTHS MATEMATHKH
TEKCTOBBIX 3a]a4
YpaBHEHMSI U HEPABEHCTBA. 16 UncnoBble HEpaBEeHCTBA Yurarh, 3a1IMCHIBATH, IOHUMATh, HHTEPIPETHPOBATH HEPABEHCTBA;

Hepapencrtpa

1 UX CBOMCTBA.
JIuHeitHbIe HEpaBEeHCTBA
C OJTHOM NIEPEMEHHON U
ux pemieHne. CHCTEMbI
JUHEHHBIX HEPABEHCTB C
OJTHOM IEPEMEHHOM U UX
pemenue. KBaapaTHeie
HEpaBEHCTBA M UX
pemenue. ['papudeckas
WHTEPIPETAIH
HEPaBEHCTB U CUCTEM
HEPaBEHCTB C JIByMs
NepeMEHHBIMHU

WCITOJIh30BaTh CHMBOJIUKY M TEPMHHOJIOTHIO. BBINOJHATH
npeoOpazoBaHKs HEPABEHCTB, HCMOJAb30BATH IS TIPE0Opa30BaHUS
CBOIICTBA YHCJIOBBIX HEPABEHCTB. Pacmo3HaBaTh JTUHEIHBIE U
KBaJpaTHbIC HEpaBeHCTBA. PemiaTh JIMHEHBIC HEPABEHCTBA, CUCTEMBI
JUHEHHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKITFOYAIOIITUX
KBaJpaTHOE HEPABEHCTBO, M PEIaTh UX; 00CYKIATh MOJy4YECHHbIE
pelIeHusI.

H300paxkaTh pericHue HEPaBEHCTBA U CUCTEMbI HEPABEHCTB Ha
YHCJIOBOM MPSMOH, 3aMChIBATH PEIICHHUE C TIOMOIIBIO CHUMBOJIOB.
Pemiath kBajpaTHbIC HEPABEHCTBA, HCIIONB3YA Ipaduueckue
MIPEACTABICHHUS.

OcBauBatb " NPUMECHATDb HCPABCHCTBA ITPU PEHICHUU PA3JIMYHBIX
3aZla4, B TOM 4YUCJIC IIPAKTUKOOPUCHTUPOBAHHBIX
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DyHKIUN 16 KBangpatuunas GpyHKIus, Pacno3naBaTh BHUIBI M3y4aeMbIX (DYHKIMI; HIJIIOCTPUPOBATH
e€ rpaduK U CBOMCTBA. CXeMaTH4YeCKH, 00bSCHATH DPACIOJOKCHHE Ha KOOPJIWHATHOMU
[Tapabosna, KOOpaAUHATHI IUI0CKOCTH rpadukos K
BEPIIMHBI T1APa0OJIbI, OCh dynxumit Buna: y = kx, y =kx + b,y = —y=x, X
CHMMETPUH N1apaboJIbL. y = By =yx,y= |X| B 3aBHCMMOCTH OT 3HAUEHHH
I'padun Qynxmi: KO3()(UIUEHTOB; ONMUCHIBATH UX CBOMCTBA.
y= k;(, y= k;( +b, Pacno3naBats KBagpatuuHyro (QyHKOHIO 10  dopmyIe.
y=x,y=x, I[IpuBoANTH, mNpHUMEPbI KBAIPATUYHBIX 3aBHCUMOCTEH W3
y - ‘E' peasibHOM KU3HU, GUMKH, TeOMEeTpUH. BoIABAATH 1 000011aTH
y=lx| ocobeHHOCTH TpaduKka KBaJIpaTUYHOW PyHKIUU Y = ax? + bx +
C.
Crponth U H300paxkaTh cXeMaTH4YeCKH IpauKd KBaJApaTHUUHBIX
byHKIIUH, 3aaHHBIX (OopMyIaMu BUaa Y = ax, y= ax + g y=ax+
p)% y=ax’ +bx +c.
AHAIM3UpPOBATL W TMPUMEHATb CBOWCTBA H3yYCHHBIX
GyHKUMI JUIsI MX I[OCTPOEHHUS, B TOM 4YHCIE C HOMOIIBIO
U(PPOBBIX PECYPCOB
YucrnoBele 15 . OcBanBaTthb M IPUMEHATh UHAECKCHbIE 0003HAUEHUS], CTPOUTH
[Tonatue uncnoBoi
[10CJIEI0BATEIbHOCTH T pedeBble BBICKA3BIBAHMSA C UCIO0JIb30BaHUEM TEPMUHOJIOIHH,
Sajanude CBSI3aHHOM C MOHATHUEM MOCIIE0BATEIBHOCTH.
T10CIIE0BATEILHOCTH AHanu3upoBaTh GopMyily N-ro yieHa

pPEeKyppeHTHOU (hopMyI0it
u GhopMysoif N-To YJIeHa.
Apudpmernueckas u
reOMEeTpUYECcKast
IIPOrPECCUM.

®opmyisl N-TO 4wiieHa

HOCIIEZI0BATEIBHOCTH WIH PEKYPPEHTHYIO GOPMYIy H
BBIYHCIATH WICHBI TIOCIIEIOBATEIILHOCTEH, 3aJaHHBIX ATUMH
dopmymnamu.
YcranaBauBaTthb 3aKOHOMEPHOCTh B MOCTPOCHHUU
MOCJIeIOBATEIbHOCTH, €CIH BBIMHMCAaHbl IEpBbIE HECKOJIBKO €&

YJICHOB.
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apudmMeTHIecKon u
reOMETPUYECKON

Pacno3HaBaTh apu(hMETHIECKYIO U TEOMETPUUECKYIO IIPOTPECCHH TIPH
pa3HbIX crioco0ax 3aJaHusl.

MIPOTPECCUI, CYMMBI
MEPBBIX N YICHOB.
N3obpaxenue 4ieHOB
apuMeTUIECKON U
r€OMETPUYECKON
MPOTrPECCUil TOUKaMH Ha

KOOPJIMHATHOM TJIOCKOCTH.

JlunelnsbIi u
SKCIOHEHIIMAIbHBIN POCT.

CoHbIE POLIEHTHI

Pemats 3amaun ¢ wucnonb3oBaHueM GOpMyl N-TO  WieHa
apupMeTUYECKON U reOMETPUUECKON MPOTPECCHil, CyMMBbI NEPBBIX

N YIEHOB.

H3006paxkath 4ieHbl IOCIIEIOBATEILHOCTH TOUKAMU Ha
KOOPJAWHATHOM TIOCKOCTH.

PaccmaTpuBaTh NpuMepsbl MPOLECCOB U SIBJEHUI U3 pealbHOM
YKU3HU, WITIOCTPUPYIOILME U3MEHEHUE B apu(pMeTHIeCKOn
IPOrPECCUH, B T€OMETPUUECKON POTPECCHH; U300paXxaTh
COOTBETCTBYIOIIME 3aBUCUMOCTH IpaUUuecKu.

Pematp 3a1aun, cBsI3aHHBIE C YHCIOBBIMU MOCIEI0BATEILHOCTSIMH, B
TOM YHCJI€ 3a/1a4M U3 peaabHOM KM3HH C UCIOJIb30BaHNEM U POBHIX
TEXHOJIOT U1

(37IEKTPOHHBIX TAOJINIL, TPAPUIECKOTO KAIBKYJIATOpA U T.11.). Pemarn
3a[]a4ui Ha CJI0KHbIE IPOLEHTHI, B TOM YHCJIE 33Ja4K U3 pealbHOI
MPAKTUKY (C UCIIOJIb30BAHUEM KaJIbKYISATOPA).

3HaKkoMHUThCSH C HCTOpHeﬁ Pa3BUTHA MAaTEMATHUKHU

[ToBTOpEeHuUE, 0000IICHNE,

CHUCTCMAaTHU3al Uil 3HAHWUHU

18

Yucaa n

BbIYUCJ/JICHUSA (3aHI/ICB,
CpPaBHCHHUC, JICUCTBUS C
HeﬁCTBHTeHLHLIMH
quciiaMiu, 4YuCjI0Bas
npsamas; IpoOLCHTHI,
OTHOIIICHUS, ITPOIIOPIHHN,

OHCpHpOBaTb MOHATUAMHA:. MHOXKECTBO, IIOAMHOXKECTBO, OIIEpaAlIN
Haa MHOKECTBaMH, HCIIOJIB30BaTh Fpa(bI/I‘ICCKOG MpeaACTaBJICHUC
MHOKCCTB IJIs1 OITMCAHUA PCAJIbHBIX IIPOLIECCOB U HBHGHHﬁ, Ipr
peUiCHUHU 3a4a4 U3 APYIrux y‘le6HbIX npeaAMETOB.
AKTyaJII/ISI/Ip()BaTb TCPMHHOJOIMI0 H OCHOBHBIC IleﬁCTBHH,
CBfI3aHHBIE C€ YHCJIAMHM: HATYypaJbHOC YHCIIO, IIPOCTOE U
COCTAaBHOC 49HnClia, JCJIUMOCTb HATYPAJIbHBIX
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OKpYTJICHHE, yucesl, IPU3HAKU JIEIIMMOCTH, LIEJIO€ YUCIIO0, MOAYJIb YUCIIA,
HpI/I6HI/I>KeHI/Ie, OIICHKA, 0OBLIKHOBEHHAS U AECITUYHAS I{p061/1, CTaHI[apTHLIﬁ BUJ YUCIIA,
PCIICHNE  TEKCTOBBIX apr(METHUECKUI KBaIPATHBIH KOPEHb.
sanad BbInoHATH AeliCTBUS, CPABHUBATH M YIIOPSIA0YUBATD YKCIIA,
apupmeTHICCKM MPEJCTABIISITh YUCIIA HA KOOPAUHATHOM MPAMOM, OKPYIJISITh YUCTIA;
crocobom) BBINOJIHATH MPUKHU/IKY M OIlEHKY Pe3yIbTaTa BEIYMCICHUM.
Pemate TekcTOBBIE 3agauM apupMeTHuueckuMm crocobom. Pemartb
NpPaKTHYeCKHEe 3aJa4yM, COJIEpXKallU€ TMPOUEHTHI, JOJU, YacTH,
BBIPAYKAIOIIME 3aBUCUMOCTHU: CKOPOCTh — BPEMSI — pPacCTOSIHUE, [IeHa —
KOJIMYECTBO — CTOMMOCTb, 00BEM paboTel — Bpems —
MPOU3BOAUTENBLHOCTh Tpyna. Pa30uparb peanbHble >KU3HEHHBIE
CUTyalluH, (pOPMYJTHPOBATH UX HA SI3bIKE MAaTEMATHUKH,
HAXOAMTh  pEIICHHE, NPUMEHsSST  MaTeMaTU4YeCKUW  ammapar,
HHTEPNPETHPOBATH PE3YJIbTAT
AJiredpanyeckue OnepupoBaTb NOHATUSIMH: CTENIEHB C LEJIBIM [TOKA3aTENIEM,
BBIPaKEHHSsI apuMeTHuyecKuil KBaJIpaTHbIN KOpEeHb, MHOTOWIEH, allre0panyeckas
(npeoOpa3zoBaHue ApOOB, TOXKIECTBO.
anreOpanvecKux BbINoJHATH 0CHOBHBIE 1eiiCTBHS: BBIIOIHITH PacU€Thl 1O (hopmynam,

BBIPAYKEHUI1, TOMYCTHUMbIE

3HAYCHHMS)

HpCO6p330BBIBaTB OeJIbIC, ,Z[pO6HOpaI_[I/IOHaJ'II)HI)IC BBIPAXKCHUS U
BBIPAXCHHNA C KOPHAMHU, PECATIU30BbIBATH PA3JIOKCHUE MHOI'OYJICHA HaA
MHOXHWTCIIN, B TOM YHCJIC C UCIIOJIb30BAHUECM (1)OpMy'J'I Pa3sHOCTH
KBaJApaTOB U KBaJApaTa CyMMBI U PA3HOCTHU,; HAXOANUTH

JOTYCTUMBbIE 3HAYCHHSI TIEPEMEHHBIX JUTsl IPOOHOpAIIMOHATIBHBIX
BBIPAKECHU, KOPHEH.

MO}]EJ’[HPOB&TL C IIOMOIIBIO (1)OpMy1'I PCAJIbHBIC MTPOLECCHI U ABJICHUA
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DyHKINU OnepupoBaThb NOHATUAMU: GYHKUUS, TpapuK QyHKINH, HYIIN
(mocTpoeHue, cBOMCTBA (GyHKIUY, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH

M3y4EHHBIX (QYHKIMI; BO3pacTaHusl, yObIBaHNUS, HAaHOOJbIIICE U HAUMEHBIIICE 3HAUCHHS
rpaduyeckoe penieHne GyHKIMY.

YPaBHEHHUH U UX CUCTEM) AHaJIM3MPOBaTh, CPAaBHUBATb, O0CYKIaTh CBOWCTBAa (PYHKUUH,

CTPOUTH UX IpaduKH.

OnepupoBaTh MOHATUSIMHU: TIPSIMAs TIPOTIOPITHOHATBHOCTB,
oOpaTHast MPONOPLMOHANBHOCTb, TUHEHHAs (PYHKIUS, KBaIpaTUYHAs
dbyHKuMA, mapadosna, runepoosia. Uenob3o0BaTh rpadpuku st
OTIPEJICIICHUST CBOMCTB, MPOIECCOB M 3aBUCHMOCTEH, JUTS PEIICHUS
3aJa4 U3 IPYrux y4yeOHbIX MIPEIMETOB U peaibHON KU3HU;
MOJIEJINPOBATh C MMOMOINIBIO TPaUKOB PeaTbHBIC TIPOIECCH U
SABJICHUSL. Bblpa)KaTl) (l)OpMy.]IaM]/l 3aBUCUMOCTH MCXKIY BCINYNHAMHA

102
OBILEE KOJIMYECTBO

YACOB IIO ITPOTPAMME
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OEJIEPAJIBHASA PABOYAS ITIPOIT'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS»
B 7-9 KIIACCAX

MHOACHUTEJIBHASA 3ATINCKA

I'eoMeTrpus Kak OJIMH U3 OCHOBHBIX PA3/I€JI0B IIKOJbHOW MAaTEMATUKU, UMEIOIIMNA CBOEH LIENBIO
o0ecreunTh M3Y4YCHHE CBOWCTB M pa3MepoB (UTyp, WX OTHONICHHA M B3aUMHOE PAaCIOJIOKEHUE,
ONMPAETCA Ha JIOTMYECKYI0, JOKAa3aTEIbHYI0 JUHUIO. Ll€eHHOCTh M3y4YeHUsT T€OMETPUU Ha YpPOBHE
OCHOBHOTO 00IIero o0Opa3oBaHHs 3aKJIIOYaeTCd B TOM, YTO OOYYAIONIMHCS YUUTCS TPOBOIUTH
JIOKA3aTeNIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUYECKUE YMO3AKIIOYEHHs, [TOKa3blBaTh WCTUHHBIE
YTBEPKJICHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IMPOBOJUTH PACCYXKIEHUS «OT MPOTHUBHOIOY,
OTJINYATh CBOMCTBA OT MPU3HAKOB, (POPMYITHPOBATH OOpaTHBIC YTBEPKICHUS.

BTopoif 1IeHHOCTBIO M3y4YEeHUs TEOMETPHHU SIBIISIETCSI UCTOJIB30BaHUE €€ KaK WHCTPYMEHTA IPH
pelIeHNH KaK MaTeMaTHYeCKUX, TaK W NMPAKTHYECKHX 3a7ad, BCTPEYAIOUINXCS B PEATbHOU KU3HH.
OOyyaromuiics T0JKEH HAYYUTHCS OMPENEIUTh TeOMETPUUYECKYI0 GUTYpY, ONTUCATh CIOBAMHU JTAaHHBIN
4epTé&X WM PUCYHOK, HAMTH IUIONIa/b 3€MEJIbHOIO Yy4YacTKa, paccuuTaTh HEOOXOAUMYIO AJIHHY
ONTOBOJIOKOHHOTO Kalels Uiu TpedyeMble pa3Mepbl rapaxa Juis aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIMUTENbHAS JIMHUS B M3y4eHUM reoMerpuu. llpm pemieHun 3amad MpakTUYECKOTIO
XapakTepa OOydarouuiics y4yuTCid CTPOMTh MAaTE€MaTHYECKHME MOJENH PEAJbHbIX JKU3HEHHBIX
CUTYallUii, IPOBOJUTH BBIYMCICHHSI U OLIEHUBATh a/IeKBaTHOCTh MOJy4€HHOTO PE3yJIbTaTa.

KpaiiHe BaXxHO NOTYEPKUBATh CBA3M TIEOMETPUU C JAPYTMMHU Y4E€OHBIMH IpEeIMETaMH,
MOTHBHMPOBATh HCIOJIb30BaTh OINPENECICHUS] T€OMETPUUYECKUX (UTYp M MOHATHH, JEMOHCTPUPOBATH
IIPUMEHEHHE MOJyYeHHbIX YMEHUI B (M3UKE U TEXHHUKE. DTU CBSA3M HamboJiee SPKO BUAHBI B TEMax
«Bexropb», «TpuroHoMerpruyeckue COOTHOIIEHU», «MeTtox koopauHat» U «Teopema [Tudaropay.

VYuebublii kypc «l'eomeTpus» BKIIOYAET CJEAYIOIIME OCHOBHBIE pAa3/eNibl COJEPKAHUA:
«"'eomerpuueckue Gurypbl u ux cBoicTBa», «V3MepeHHe reoMeTpUYecKUX BEIMUYUHY», «/lekapToBbl
KOOPAMHATBI Ha IUIOCKOCTHY, «BekTopbl», «/BuxkeHus miockoctu», «IIpeodpa3oBanus nogoous».

OO1iee yuciio 4acoB, PEKOMEHIOBAHHBIX Ui M3ydeHUsl yueOHoro kypca «l'eomerpusy», — 204
yaca: B 7 kiacce — 68 yacoB (2 yaca B Hezeqo), B 8 kitacce — 68 yacoB (2 yaca B Hezieln0), B 9 kimacce
— 68 yacoB (2 yaca B HE/ICIIIO).
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COJAEPKAHUE OBYYEHUA

7 KJIACC

Havanenele nonstus reomerpuu. Touka, mpsmas, OTpe3oK, Jyd. Yroa. Buuasl yrios.
Beprukanbnusle 1 cMexHbIE yribl. buccektpuca yria. Jlomanas, MEHOroyrojasHuK. [lapamiensHocTs u
NEPIEHIUKYIIAPHOCTD MPSMBIX.

CumMmerpuunble ¢urypbl. OCHOBHBIE CBOMCTBa oceBoi cuMmMeTpuu. llpumepsl cummerpun B
OKPYXKAIOIEM MHpE.

OcCHOBHBIE TMOCTPOEHHUS C MOMOINBIO LUPKYJAS U JUHEWKkH. TpeyronbHHUK. BricoTa, Menuana,
OucceKTpuca, IX CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKUA. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa U PU3HAKK paBHOOEPEHHOTO TpeyrojbHuKa. [Ipr3Haku paBeHCTBA TPEYTrOJIbHUKOB.

CBoiicTBa M NpU3HAKK NMapajuieabHbIX NpsMbIX. CyMMa YIJIOB TpEyroJibHUKa. BHelHne yrisl
TPEYroJbHUKA.

[IpsmMoyronpHelii  TpeyrodpHUK. (CBOWCTBO MEIWaHbl MPSAMOYTOJBHOTO  TPEYrOJIbHHKA,
MIPOBEAEHHON K runoTenys3e. [Ipu3Haku paBeHCTBa MPSMOYTOJIbHBIX TPEYTOJIBHUKOB. [IpAMOYroIbHbIN
TPEYroJibHUK C yriiom B 30°.

HepaBeHcTBa B reoMeTpHM: HEPAaBEHCTBO TPEYTOJIBHHKA, HEPABEHCTBO O [UIMHE JIOMAHOM,
Teopema 0 OoJIbIlIeM yriie U 0oJblIeil CTOpOHE TpeyroibHUKA. [leprneHuKynsp U HakJIOHHasl.

I'eomerpuueckoe Mecto Touek. buccekrpuca yriia v cepeJuHHbINA MEPIEHANKYISAP K OTPE3KY Kak
Ir€OMETPUYECKHAE MECTa TOYEK.

OKpyXHOCTb U KpyT, XOpJa U AUaMETp, UX CBOWCTBA. B3auMHOE pacnosokeHue OKpYKHOCTH U
npsamoi. KacarenpHas u cexymas K OKpyKHOCTH. OKpYyKHOCTb, BIIMCaHHast B yroi. Brnucannas u
ONMCAHHAsA OKPYKHOCTHU TPEYrOJIbHUKA.

8 KVIACC

Yerbipéxyronbuuku. [lapammenorpamm, ero npusHakd U cBoWcTBa. YacTHele ciryyau
napajuieorpaMmMoB  (IpsIMOYrOJIbHUK, POMO, KBaJapar), MX MpPU3HAKKM U CBoicTBa. Tpamerus,
paBHOOOKas Tpameuus, e€ CBOWCTBa U npu3Haku. [IpsMoyronpHas Tpanenms.

Meton yaBoenust Mmeauanbl. llenTpanbHas cummerpus. Teopema @aneca u TeopeMa o
MPOMOPIIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTOJIbHUKA U Tpanenun. L{eHTp Macc TpeyroabHuUKa.

[Togo6ue TpeyronbHUKOB, KodpduiueHnt noaodus. [IpusHaku moOa00US TPEYTOJHLHUKOB.
[Tpumenenue mogoOUst P PEHICHUH MTPAKTHUECKUX 3a/1a4.

CpoiictBa muomaael reomerpudeckux ¢uryp. Dopmynbl s IUIOMIATN  TPEYTrOJIbHHKA,
napajienorpamma, pomo6a u Tpanenun. OTHOILIEHHE MIOMAAeH MoJ00HBIX (pUryp.

Brruncnenue miuomasieit TpeyrolbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTO Oymare.

Teopema [Tudaropa. [Ipumenenue Teopemsl [ludaropa npu pereHnn MpaKTHYECKUX 3a1a4.

CuHyc, KOCHHYC, TaHT€HC OCTpPOTO yrja TMPSIMOYroJbHOTO TpeyronbHuka. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXIECTBO. Tpuronomerpuyeckue pynkuuu yrioB B 30°, 45° u 60°.
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BrucanHuble U EHTpAJIBHBIE YIUIBI, YTOJI MEXAY KacaTelIbHON U XOPAOU. YTIIbI MEKIY XOpAaMHu
U CEeKyllMMM. BnucaHHble M ONMCaHHBIE YETHIPEXYTOJBHUKHU. B3auMHOE pacnoJioKeHHE IBYX
okpyxHoctell. Kacanne okpyxHocteil. OOIue kacateabHbIe K IBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tanreHc yrioB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO.
@OopMyIIbI IPUBEICHUS.

Pemenne TpeyroiapHHKOB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PemeHune mpakTHYecKux
3a7a4 C MCIMOJIb30BAaHUEM TEOPEMbI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue noaoo6wus. [logobre cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 MpOW3BENCHWH OTPE3KOB XOPZ, TEOPEMBI O IPOW3BEICHUU OTPE3KOB CEKYIIHUX,
TeopeMa o KBaJpaTe KacaTeIbHOM.

Bekrop, mmmHa (MOTyiib) BEKTOPa, COHATIPABJICHHBIE BEKTOPHI, TPOTHBOTIOIOKHO HANPaBICHHBIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OTEpAIlMH HAJl BEKTOpamH. Pa3zmokeHue
BEKTOpA T10 JIBYM HEKOJTMHEAPHBIM BEKTOPaM.

Koopaunats! BekTopa. CkansipHOE MPOU3BEACHNE BEKTOPOB, MPUMEHEHHUE ISl HAXOXICHUS JUTUH H
YTJIOB.

JlekapTOBbI KOOPAMHATHI HA IUIOCKOCTH. YpaBHEHUs NPAMONW M OKPYKHOCTH B KOOpPJHMHATAX,
nepeceueHne OKPY)KHOCTEN U NPsIMbIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHE.

IIpaBunbHBIE MHOTOYTOJBHUKU. JlnMHA oOKpyxkHOCTH. I'panycHas M paauaHHas Mepa yria,
BBIUMCIJIEHUE JUIMH AyT OKpyxHocTeil. [1nomans kpyra, cekropa, cerMeHTa.

JIBIJKEHUST IUIOCKOCTH W BHYTPEHHHE CUMMETpPUM (uUryp (2JIE€MEHTapHbIE INpEICTaBIICHUS).
[TapannensHbiii nepenoc. [ToBopoT.

INPEIMETHBIE PE3YJIBTATbBI

Hpe,[[MeTHHC pe3yIbTaTbl OCBOCHUA IIPOTI'paMMbl yLI€6HOFO KypCa K KOHLY O6y‘leHI/I${ B 7
KJacce:

Pacrnio3HaBaTh M3y4YeHHbIE T€OMETPUUECKUE (UTYpBI, ONPEEIATh UX B3aUMHOE PACIOJI0KEHUE,
n300pakaTh TreoMeTpuYecKkue (Urypbl, BBIIOJHATh UYEPTEKHM IO YCIOBHIO 3agaud. M3mepsts
JMHEWHBIE U YTJIOBbIe BEIMUMHBI. Pemars 3ajjaui Ha BBIYMCICHHUE AJIMH OTPE3KOB M BEJIMYUH YIJIOB.

Jlenatb rpyOyl0 OIICHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH NPEAMETOB B peabHOM JKH3HHU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznuuaTh pa3mMepsl ITUX 0OBEKTOB MO MOPSAKY BETUUYHHBL.

CTpouTh 4epTeKHM K FT€OMETPUUECKUM 3a/1adaM.

Ilonb30BaTbcs NMpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, MCIOJB30BaTh NPU3HAKM U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEIICHUH 3a/1ay.

IIpoBOIUTH IOTHYECKUE PACCYXKACHUS C UCIIOJIb30BAHUEM T€OMETPUUYECKUX TEOPEM.

Ilonb30BaTbes MpHU3HAKAMU PaBEHCTBA IPSIMOYTOJIBHBIX TPEYrOJIbHUKOB, CBOWCTBOM MEUAaHBbI,
IIPOBEIEHHON K TMIIOTEHY3€ NMPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUN T€OMETPUUECKUX 3a/1ad.
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OmnpenensTh MapauIeaIbHOCTh IPSMBIX C TIOMOIIBIO YTTIOB, KOTOPBIE 00pa3yeT ¢ HUMH CEKyIIasl.
Onpenenars napauienbHOCTh MPSAMBIX C IOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOUEK OJHOMN IMpPsIMOM
JI0 TOYEK APYroi MpsMOK.

Pemats 3a1aun Ha KiieTyaTtoil Oymare.

[IpoBOAMTE BBIYMCICHUS W HAXOJUTh YHCIOBbIE W OyKBEHHBIC 3HAUCHHS YIJIOB B
F€OMETPUUYECKUX 3a/adyax C HMCIOJIb30BAHUEM CYMMBl YIJIOB TPEYrOJBHUKOB W MHOTOYIOJIbHUKOB,
CBOICTB YIJIOB, 00pa30BaHHBIX IPH INEPECEUEHUU JIBYX MapaJICNIbHBIX MPSMBIX ceKylle. Pemars
IIPAKTHUYECKHE 3a7a4X Ha HAXOKICHHUE YIJIOB.

Bnagers moHsTHEM reOMETPUUYECKOrO MecTa TOUYeK. YMETh ONpEIesiTh OUCCEKTPHUCY yria U
CEPEIMHHBIN MTEPIEHIUKYIISAP K OTPE3KY KaK T€OMETPUUYECKHE MECTA TOYEK.

@OopMyIMpOBATH ONPENEICHUS OKPYKHOCTM M Kpyra, XOpAbl M JAUaMeTpa OKPYKHOCTH,
II0JIb30BATHCSI UX CBOMCTBAMHU. ¥ METh IIPUMEHSTH 3T CBOKCTBA IPH PELICHUH 3a/1a4.

BiageTe MOHATHEM ONMMCAaHHOW OKOJIO TPEYrOJIbBHHKA OKPYKHOCTH, YMETh HAXOAWUTH €€ LIEHTP.
[Tonb3oBaTbest pakTaMu O TOM, YTO OUCCEKTPUCHI YIJIOB TPEYrOJbHUKA MEPECEKAIOTCS B OJJHOU TOUKE,
1 O TOM, YTO CEPEAVHHBIE IEPIEHAUKYIISIPBI K CTOPOHAM TPEYrOJIbHUKA ITEPECEKAOTCS B OJHON TOUKE.

Brmagete noHsATMEM — KacaTeapHOM K OKPYXKHOCTH, IIOJIb30BaTbCid  TEOPEMOU 0
MEPIEHUKYIIIPHOCTH KacaTeJIbHOM U pajnyca, MPOBEIEHHOIO K TOYKE KACAHMUS.

[Tonp30BaTbCst MPOCTEUIIMMHA T€OMETPUYECKHMH HEPABEHCTBAMM, IIOHUMATh UX IMPAKTUYECKHAN
CMBICIL.

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKUE TIOCTPOCHUS C IIOMOILBIO LUPKYJIS U JIMHEHKH.

[IpenMeTHble pe3ynbTaThl OCBOEHHUS MPOTrpaMMbl yueOHOro Kypca K KOHIy oOydenus B 8
KJj1acce:

Pacnio3HaBaTh OCHOBHBIC BHUJABI UYETBIPEXYIOJIBHUKOB, HUX JJIEMEHTBI, I0JI30BAaThCS MX
CBOMCTBaMHU IIPH PELICHUN T€OMETPUUYECKHX 3a/1a4.

[IpuMeHsATH CBOMCTBA TOYKH IE€PECEUYEHUS] MEHaH TPEYroibHHUKA (LIEHTpa Macc) B PELICHUU
3ajau.

Brnaners nmoHsiTueM cpelHel JIMHUM TPEyrojbHUKA M Tpaneluu, MPUMEHSATh UX CBOWCTBA IpHU
pemieHMn reomerpuueckux 3aaad. Ilomp3zoBatbes  Teopemoit  daneca U TeopeMod o
IIPONOPLMOHAIBHBIX OTPE3KaX, IPUMEHATh UX JUI PELICHUS NPAKTUYECKUX 3a/1au.

ITpuMeHsATh NPU3HAKK [10100US TPEYTOIBHUKOB B PEILIEHUH [€OMETPUUECKUX 3a1au.

ITonp3oBaTtbes Teopemoil [ludaropa aast pemeHHs reOMETPUUYECKUX M MPAKTHUECKUX 3ajad.
CrpouTh MaTreMaTHYECKyl0 MOJEIb B IPAKTHUYECKUX 3a/Jaydax, CaMOCTOSATENbHO JENaThb YEPTEX U
HaXOJUTh COOTBETCTBYIOIINE JUIUHBI.

Bnagerp DNOHATHSAMM CHHYCa, KOCHHYCAa W TaHIEHCAa OCTPOTrO Yyrja NpsSMOYTOJIBHOIO
TpeyrosibHUKa. [101630BaThCS STUMU MOHATUSAMHU IS PELIEHUS IPAaKTUYECKUX 3a/au.

Bbruucnare (pa3nuyHbIME crioco0amu) IJIONIA b TPEYrOoJbHUKA M IUIOLIAJAW MHOTOYTOJIbHBIX
¢uryp (monp3ysach, rIA€ HEOO0XOAUMO, KalbKyIsaTopoM). IIpUMeHSTH moJlydeHHble YMEHHS B
MPAKTUYECKUX 3a]lauax.

Bnaaers NOHATHAMM BIHCAHHOTO M LIEHTPAJIBHOTO yIjla, UCIOJb30BaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax Mexay XopJaMmH (CeKyLIMMH) M Yrie MEeXIy KacaTelbHOW M XOpAOH Npu peleHuu
r€OMETPUUYECKUX 3a/a4.

64



®denepanbHas pabouas nmporpamma | Matemaruka. 5—9 kinacchl (6a30BbI YPOBEHb )

Bnanerp MOHATHEM ONHMCAHHOTO YETHIPEXYrOJbHHUKA, MPUMEHSATh CBOWCTBA OIHMCAHHOTO
YeTHIPEXYrOJIbHUKA MPH PEIICHUH 33/1a4.

[TpuMeHsATh NOJTyYEHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MAaTeMaTHYECKHE MOJCNH IS 3a1ad
peanbHOW JKM3HH W TPOBOAMWTH COOTBETCTBYIOIIME BBIYHMCICHUS C MPUMEHEHHEM I0J00us H
TPUTOHOMETPHH (TIOJIB3YSICh, I/I€ HEOOX0IMMO, KAIBKYIIITOPOM).

[IpenqmeTHbIe pe3yabTaThl OCBOEHHS MpPOTpaMMbl yd4eOHOTo Kypca K KOHIy OOy4deHus B 9
KJ1acce:

3HaTh TPUTOHOMETPUYECKUE (PYHKIUU OCTPHIX YIJIOB, HAXOJUTh C UX MOMOUIbIO pPa3IUYHbIE
AJIEMEHTHI NMPSAMOYTOJIBHOTO TPEYroJIbHUKA («PEIIeHNE MPSIMOYTOJIbHBIX TPEYroIbHUKOBY). HaxomuTh
(c MOMOIIBIO KAJIBKYJIATOPA) AJIMHBI U YIJIBI /1711 HETAOJIMYHBIX 3HAUEHUH.

[Tonb3oBarbest GpopMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXKJIECTBOM JIJIS
HaXO0XJICHUS COOTHOILIEHUH MEX]Ty TPUTOHOMETPHUYECKUMHU BETUYUHAMU.

Hcnonb3oBaTh TeOpeMbl CHHYCOB M KOCHHYCOB JUISI HAaXOXKICHHS Pa3IUYHBIX AJIEMEHTOB
TPEYroJibHUKA («pelleHue TPEyroJbHUKOBY), IPUMEHSTh UX MPU PEUICHUH F€OMETPUUECKUX 3a1a4.

Bnagerp mnonstusMu mnpeoOpa3oBaHHs TOJ00MS, COOTBETCTBEHHBIX JJIEMEHTOB IOJO0O0HBIX
¢uryp. Ilomp3oBaTbes cBOWCTBaMHU MOAOOHMS MPOU3BOJBHBIX (UTYp, YMETh BBIYUCIATH JJIMHBI U
HAXOJUTh YIJIbl Y MOA00HBIX Guryp. [IpumeHsTs cBoMCTBa 1M0100Ms B MPAaKTUYECKHUX 3a/1adaX. YMETh
MIPUBOIUTH MPUMEPHI MOJOOHBIX GUTYP B OKPYKAlOIIeM MHpE.

[lonp30BaTbCcst TeopemMaMu O MPOU3BEICHUU OTPE3KOB XOpA, O MPOU3BEACHHH OTPE3KOB
CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbcs BEKTOpaMu, IOHUMATh UX T€OMETPUUECKUM 1 GU3NYECKUIN CMBICI, TIPUMEHATh UX
B PELIECHUH T'eOMEeTpUYeCKuX M (pusnueckux 3anad. [IpuMeHsTh cKansipHOEe MPOU3BEIEHUE BEKTOPOB
JUISl HAXOKJACHUS JJIMH U YTJIO0B.

[Tonp30BaThbCcst METOIOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSATH €TI0 B PEIIEHUH T'€OMETPUUYECKUX
U MPAKTUYECKHX 3a/1a4.

Bragete NOHATHSAMHM NPAaBUIBHOTO MHOTOYIOJIBHHMKA, JUIMHBI OKPYXHOCTH, JUIMHBI JYI'H
OKPYXHOCTH U PaJIMaHHOW MEpBI YIJia, YMETh BBIUMCIATH IUIOMIAAb Kpyra U ero yactei. [Ipumensars
MOJIYyYEHHbIE YMEHHUSA B PAKTUYECKUX 3a/1a4ax.

Haxonuth ocu (WM LEHTpb) CUMMETpHH (UTYp, TPUMEHSTh JBUKEHHS IJIOCKOCTH B
MPOCTEHMIINX CIIyqasiX.

[IpuMeHsATh NOJTyYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYeCKHe MOJENH AJs 3a1ad
peambHONW JKM3HM U TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C MPUMEHEHHEM M0A00Us U
TPUTOHOMETPHUYECKUX (PYHKLUH (T10JIb3YSCh, I'/Ie HEOOXOUMO, KAJIbKYIATOPOM).
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7 KJIIACC
HanmenoBanue paznena KommaecTBo OcHoBHOE OCHOBHBIE BUJIBI ICATEIILHOCTH 00YYaIOIINXCS
(Tembl) Kypca 4acoB coJiepKaHue
[Ipocreitmme 14 [Ipocrenmme D opMyJIHPOBATH OCHOBHBIC IIOHATHS U onlpeseneHus. PacnosHaBsarb
reoMeTpuueckre (pUrypsl U ux reOMETPHUICCKHE U3YyYEHHbIE T€OMETPUYECKHE (PUTYPHI, ONIPeaeasiTh UX B3aUMHOE
cBoiictBa. 3mepenue OOBEKTE. pacronoXeHne, BIMOJIHATD YePTEXK 10 YCIOBHIO 331a4H.
reOMETPUUYECKUX BEITHMINH Muoroyromnbhuk, IIpoBOANTH NPOCTEHIIINE TIOCTPOESHHSI C IOMOIIBIO [UPKYJIS U TMHEHKH.
MaHas. CMexHbIE U .
nomanas. Cue N HN3mepsaTs nMHEHHbIE U YIJIOBbIE BEJIMYMHBI TIE€OMETPUYECKUX U
BEPTUKAJIbHBIE YTIIBI.
MPAKTUYECKUX OOBEKTOB.
Pabora ¢
. OnpeneysiTh «Ha TJIa3» pa3Mepbl peaJbHbIX 00bEKTOB, MPOBOAUTH
MPOCTEUIINMHU 5
r OLIEHKY UX pa3MepOB.
YyepTeKaMH. PYOYIO OUCHKY X P p
W3Mepenue THHEHHbIX H Pematp 3a1aun Ha BEIYMCIICHHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.
YIJIOBBIX BEJHHHH, PemaTh 3a7aun Ha B3aMMHOE PACHOJIOKEHUE T€OMETPUUECKUX PUTYP.
BBIYMCIIEHUE OTPE3KOB U HpOBOHI/ITb KJ'IaCCI/I(bI/IKaHI/II-O YIJioB, BbBIYUCIATDH
YIJIOB JUHEHHBIE W YIJIOBBIE  BCIMYMHBIL,  MPOBOAUTH
HEo0X01uMBbIe JIOKa3aTeIIbHbIE paccyXIeHusl.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS T€OMETPUU
22

TpeyroabHUKH

[TonsiTvie 0 paBHBIX
TPEYroJbHUKAX U

Pacno3HaBaTh mapbl paBHBIX TPEYTOJHHHKOB Ha TOTOBBIX 4epTexax (c
yKa3aHUEM MPU3HAKOB).
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NepBUYHBIE
IPEJICTaBICHUS O
paBHbIX (urypax. Tpu
IIpU3HAKa PAaBEHCTBA
TPEYTrOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOHCTBO MeIUaHbI
MPSIMOYT OJIbHOTO
TPEYroJbHUKa,
MPOBENEHHON K
TUIIOTEHY3E.
PaBHOOepeHHBIC 1
PaBHOCTOPOHHUE
TPEYTrOJIbHUKH.
[Ipu3Haku U cBOMCTBA
paBHOOEPEHHOTO
TPEeYroJbHUKA.
HepaBenctBa B
FEOMETPHH.
[IpssmoyronpHbII

TPEYroJIbHUK C YIJIOM B
300

BoiBoguTh ciecTBUS (PaBEHCTB COOTBETCTBYIOIIUX 3JIEMEHTOB) U3
PaBEHCTB TPEYTOJbHUKOB. DOPMYJIHPOBATH OIPE/ICICHNUS:
OCTPOYTOJIbHOTO, TYIOYT'OJILHOTO, IPSIMOYTOJIbHOIO,
PaBHOOEIPEHHOT O, PABHOCTOPOHHETO TPEYT0JIbHUKOB; OUCCEKTPHUCHI,
BBICOTHI, MEJIMaHbI TPEYTOJIbHUKA; CEPEAMHHOTO TIEPIICHIUKYIISIpa
OTpe3Ka; IepuMeTpa TPEyroJbHUKA.

®opMyJIMPOBATH CBOWCTBA U MPU3HAKK PABHOOEIPEHHOTO
TPEYroJIbHUKA.

CTpouTh YepTEKH, pemaTh 3a1a4M C MMOMOIIBIO HAXOXKJICHHUS PaBHBIX
TPEYroJHbHUKOB.

IIpuMeHSATH PU3HAKKA PABEHCTBA MPSIMOYTOJIHHBIX TPEYTOJLHUKOB B
3aJaydax.

HUcnoab3oBaTh 1HPOBBIE PECYPChl ISl MCCJIE0BAHUS CBOWCTB
H3y4aeMbIX (QUTYP.

3HAKOMHUTBCH C HCTOPHUEN PA3BUTHUS TEOMETPUU
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[lapanienpHble npsiMbIe, 14 [TapannenbHble npsiMbIE, ®opMyIHpPOBATh NOHATHE [TAPAIICIBHBIX MIPSIMBIX, HAXOAUTb
CyMMa yIJIOB TPEYroJbHUKA uX cBoricTea. Hakpecr IPAKTUYECKUE TPUMEPHI.
iexKaIue, H3yuats cBoiicTBa yrioB, 00pa30BaHHBIX MTPH NEPECCUCHUN
COOTBETCTBCHHDIC 1 napajuleNbHbIX NpsIMbIX cekylied. [IpoBoauTh 10Ka3aTe1bCTBA
OJIHOCTOPOHHUE YTJIbI,
OBpASOBAHHEIe TIH NapajuIeIbHOCTU JBYX MPSMBIX C H(jMOHII)IOvyI‘JIOB, 00pa30BaHHBIX NpU
repecedeHHm NePECEUEHUH ITUX MPSIMBIX TPEThEHl MPAMOIL.
IapaJIEIbHBIX TIPSIMBIX BoruncasaTe CyMMy YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHKA.
cekyrieit). [Tpusnax HaxoauTp uncioBbie 1 OyKBEHHbIE 3HAYEHUS YTJIOB B T€OMETPUUECKHUX
apaJUIeIbHOCTH TIPSIMBIX 3a/1a4ax ¢ MUCIOJIb30BaHUEM TEOPEM O CYMME YIJIOB TPEYrOJbHUKA U
qepes PaBeHCTBO MHOTOYTOJIbHUKA. 3HAKOMMTbCS ¢ MCTOPUEei pa3BUTHSI FTEOMETPUH
pacCTOsIHUANM OT TOYEK
OJHOU MPSIMOM A0 BTOPOU
npsmoit. Cymma yriioB
TpeyroJibHuKa. BHemiHne
YTJIbI TPEYTOJIbHUKA
OKpY»XHOCTb U KPYT. 14 OKpYXXHOCTb, XOp/ia 1 DopMyJIMPOBATH ONPeIesIeHHs . OKPY>KHOCTH, XOP/Ibl, TUaMeTpa 1
['eomerpuyeckue JIMaMETpP UX CBOMCTBA. KacaTeJIbHOU K OKpYKHOCTH. U3y4aTh X CBOWCTBA, IPU3HAKU, CTPOUTH
[IOCTPOECHUS KacarenpHas YEPTEKH.

OKPY>KHOCTH.
OKpyXHOCTb, BIIUCAHHAS
B yIOJL

HccaenoBarth, B TOM 4Kciie HCNOIb3Ys HU(POBbIE pecypehl:
OKPY>KHOCTb, BIIUCAHHYIO B YIOJI; HEHTP OKPY>KHOCTHU, BIUCAHHOU B
yroJ1; paBEHCTBO OTPE3KOB
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Ilonstue o I'MT,
IPUMEHEHUE B
3aja4dax. buccekrpuca n
CEepEOUHHBIN
NEPIIEHIUKYISAP Kak
r€OMETPUYECKHE MecTa
To4eK. OKpY>KHOCTb,
OTIMCaHHasl OKOJIO
TPEYroJbHUKA.
OKpy>XHOCTb,
BIIMCaHHasl B
TPEYTrOJIbHUK.
[Ipocreitmme 3amauun
Ha MOCTPOEHUE

KACaTeJIbHbIX.

Hcnoas3oBath MeToa I'MT i nokasarenscTBa TEOpEM O
nepecedyeHny OMCCEKTPUC YIII0B TPEYTOJIbHUKA U CEPEINHHBIX
MEPICHINKYJISIPOB K CTOPOHAM TPEYroJibHUKA ¢ nomoibio ['MT.
OBJjaieBaTh NOHATHAMH BIMCAHHOW U OIIMCAHHOM OKPYKHOCTEU
TPEYroJIbHUKA, HAXOAUTh LICHTPBI 3TUX OKPYKHOCTEM.

Pemiate OCHOBHBIE 3aJa4y¥M HAa MOCTPOCHHE: YIVIA, PaBHOTO
JTAHHOMY; CEPEIMHHOTO MEPIIECHINKYISIPA JAHHOTO OTpe3Ka; MPsSIMOH,
MPOXOAIIEH Yepe3 JaHHYIO TOUKY U

NEePIEeHIUKYISIPHON TaHHOW MPSIMO; OMCCEKTPUCH JAaHHOTO YIJIa;
TPEYTrOJIBHUKOB IO PA3JIMYHBIM 3JIEMEHTAM.

3HAKOMHUTBCS C MCTOPHEH Pa3BUTHS T€OMETPUH

[ToBTOpeHue, 06o0IIeHNE 4 [ToBTOpEeHME u PemaTh 3a1aum Ha TOBTOPEHUE, WIUTFOCTPUPYIOIINE CBSI3H MEXTY
SHAHMI 000011EeHNE OCHOBHBIX Pa3IMYHBIMU YacTSIMU Kypca
INOHATHA U  METOIOB
Kypca 7 Kiacca
OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
8 KJIACC
HaunmenoBanue paznena KommuecTso OcHoBHbBIE BUJIBI JESITENLHOCTH 00yUYaIOUIUXCS
OCHOBHOE coJiepKaHue
(TeMsl) Kypca 4acoB
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YUeThIpEXYyroJIbHUKU 12 [Tapamienorpamm, ero HN300paxkaTh U HAXOAUTH Ha YepTEkKaX YEThIPEXYTOJbHUKH PAa3HBIX
IPU3HAKU U CBOMCTBA. BUJIOB M UX OJyleMeHThl. DopMyJMpOBaTh  ONpede/IeHUs :
YHacrHble ciydan napajuiejorpaMmma, MpsMOYrojbHUKA, poMOa, KBajapara, TpaIleluH,
TTapaJlicIorpaMMoB PaBHOOOKOM TpareIyy, PSIMOYTOJIbHOMN TPANEIUH.
(mpsMOYronBHHUK, pomb, Jloka3pIBaTh W HCIOJIL30BATH NPH PelIeHHWH 3aJa4 IPU3HAKU U
KBapraT)’ UX HPUSHAKU M| cpojicTRa: mapasienorpamMma,
?S)‘:lice?;. HpHMoyFOJ'II)HI/IIfa, pomOa, KBajpaTa, Tpanenuu, paBHOOOKO! Tparneuuy,
PaBHoGoKas I IPSIMOYTOJIbHOM Tpaneruu.
MPSIMOYTOTbHAsE I[IpumeHsiTh MeTOJ  YIBOCHHUS MEAWAHbl TPEYrOJbHUKA.
Tpanemyu. Meros Hcnoab3oBath 1udpoBbie pecypebl Ui UCCIEA0BaHNS CBOUCTB
YIBOCHUS ME/IUAHBI. M3y4aeMbIX HTYp.
LlenTpanbHas 3HAKOMHUTBCH C HCTOPHUEN PA3BUTHUS TEOMETPUU
CUMMETpHUS

Teopema daneca u Teopema o 15 Teopema Daneca u IIpoBoaUTH MOCTPOEHMSI C IOMOIIBIO IUPKYJIS U IMHEHKH C

MPOMOPIIMOHABHBIX  OTPE3Kax,
1o 100HbBIE

TPEYrOJbHUKU

TeopemMa

0 MPOTNOPLHUOHATBHBIX
oTpeskax. Cpenuss
JIMHUS TPEYroJIbHUKA.

UCIO0JIb30BaHuE Teopembl Daiieca U TEOPEMBI O MPOTOPIHMOHATBHBIX
OTpE3Kax, CTPOUTh YETBEPTHIN MPOTOPIIUMOHATBHBINA OTPE3O0K.

HpOBOIII/ITb AO0KA3aTeJILCTBO TOI'O, 4YTO MCAWAHBI TPEYrOJIbHHUKA
IEPECCKAIOTCA B O,Z[HOI71 TOYKEC, U HAXO0AUTb

Tpaneuus, e€ cpeasis
JINHUA.
[IponopuroHanbHbIC
oTtpe3ku. LleHTp macc B
TPEeYTrOJbHUKE.
[TomoOHBIC
TpeyroasHuku. Tpu
npu3HaKa noo0us

CBA3b C HCHTPOM MacCC, HAXOJAUTb OTHOIICHUE, B KOTOPOM MECAMAHBI
ACIATCA TOYKOM UX IICPCCCUCHUA.

HaxoauTthb HO,I[O6HBI€ TPEYT'OJIbHUKU HAa TOTOBBIX YEPTCIKAX C
YKazaHUEM COOTBETCTBYIOLINX ITPHU3HAKOB HO,I[O6I/I$I. Pematn 3agaum
Ha HO,Z[O6HBI€ TPEYTOJIbHUKU C IIOMOIIBIO CaMOCTOATCIBHOI'O
MMOCTPOCHUA qepTen(eﬁ N HaXOXIACHUA HOI[O6HBIX TPEYTr'OJIbHUKOB.

HpOBOIlI/ITL AoKa3aTeJbCTBa C MCIIOJB30BaAHUEM IIPHU3HAKOB HO,[[O6I/I$[.

I[OKafibIBaTb TpU IIPU3HAKA HO,Z[O6I/I$I TPCYrOJIbHUKOB.
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TPEYrOJIbHUKOB.
[Tpumenenue momo0us
IIPU PEIICHUU
NPaKTHYCCKUX 337124

IIpuMeHSATH OTy4YEHHBIE 3HAHUS IIPU PELIEHUH FEOMETPUUECKUX
U IIPAKTUYECKUX 33/1a4. 3HAKOMHUTBCS € HCTOPHEH pa3BUTHS
reOMETpUU

TImomans. Haxoxnenue

JIOIIAJIEN TPEYTOJIbHUKOB M

MHOTOYTOJIbHBIX (QUTYD.

[Tnomaau nogo6HbIX puryp

14

CaoiicTBa mIomaaei
TEOMETPHIECKIX
¢buryp. @opmynsl i
IUTIOIIa U
TPEYroJIbHUKA,
napajuiesorpaMmma,
Tpanenuu. Beraucnenne
IUIOIIAAEH CIOKHBIX

dburyp.

OgiiaieBaTh NEPBHYHBIMH NMPeEACTABIEHUIMH 00 001Iei Teopun
wionaau (Mepsel), popMyJIMpPOBaTh CBOWCTBA IUIOIIAIU, BHISICHATD
WX HarJBSITHBIA CMBICIT. BBIBOAUTH (OPMYITHI IIOIA TN
napaieiorpaMMa, TPeyroJIbHUKa, Tparenuu u3 (popMysIsl TUTOIIaIm
MPSIMOYTOJIbHUKA (KBaapaTa).

BuIBoAUTH ()OPMYITBI IIOMIAIN BBITYKIIOTO YETHIPEXYTOJLHUKA Yepes3
JIMarOHAH 1 yroi Mexay Humu. HaxoauTs tuomanu Guryp,
M300paKEHHBIX HA KJIETYATON Oymare, HCMOJb30BaTh pa3OUCHME
(GUrypBl Ha YACTH U IOCTPaUBaHUE.

[Tnomanu ¢puryp Ha
KJIeT4aTou Oymare.
Inomaau mog00HBIX
¢buryp. 3amaum c
PAKTHYCCKUM
cojiepkanueM. Perrenue
3a7a4 C IOMOIIBIO
METO]1a
BCIIOMOTaTEIIbHOM
IO U

Pa3ouparh npuMepbl UCIIOJIb30BaHUS BCIIOMOTaTEIbHON TIIOIIA N
JUIS PEIICHUS TEOMETPUYCCKUX 3a/1a4.
HaxoauTsp miomaay nogo6HbIX Guryp.

BbryucaaTh nioaamn Pa3JINYHbIX MHOT'OYT'OJIBHBIX (I)I/Il“yp Pematn
3aJa4YM Ha 1jiomaab ¢ IPpaKTHYCCKUM COACPKAHUEM
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Teopema [Tudaropa u

Hayajia TPUTOHOMETPUN

10

Teopema [Tudaropa, u eé
pUMEHEHHE.
Ornpenenenue
TPUTOHOMETPUUECKUX
(GyHKIMI OCTpOTO yria
IPSIMOYT OJTBHOTO
TPEYroJIbHUKA,
TPUTOHOMETPUYECKHE
COOTHOIIICHHUS B
HIPSIMOYT OJIBHOM
TpeyronbHuke. OCHOBHOE
TPUTOHOMETPHUYECKOE
TOXIECTBO

Joka3biBaTh Teopemy Iludaropa, ucmosb3oBath €€ B
NPAaKTUYECKUX BHIYHCIICHUSX.

®opMy.IHpOBATH OTIpe/IeICHUS TPUTOHOMETPUYECKHUX
¢yHKIMIT  OCTporo yria, MNPOBePATb WX KOPPEKTHOCTb.
BbIBOAMTL  TPUTOHOMETPHYECKHE  COOTHOUICHUS B
PSIMOYTOJIBHOM TPEYTOJIbHUKE.

HcciienoBath COOTHOUICHHUS MEXAY CTOPOHAMH B MPSIMOYTOJBHBIX
TpeYrojbHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

Hcnoan3oBath bopmyItel NIPUBEJICHUS u OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKJECTBO JUISi HAXOXKICHHS COOTHOIICHHN
MEXIy TPUTOHOMETPHUECKUMH (DYHKIUSMHU PA3IUYHBIX OCTPBIX
YTJIOB.

[IpuMeHsiTH TOJNy4CHHBIE 3HAHUS H YMEHUS TPH PEHICHUU

MMPAKTUYCCKUX 3a7a4.

3HAKOMHUTBCH C HCTOPHUEN PA3BUTHUS TEOMETPUU
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YTIIBI B OKPYKHOCTH.
Brucanubie 1 onrcaHHbIE

YETBIPEXYTOJIbHUKH.

KacarenbHble K OKPY)KHOCTH.

Kacanue okpyxHOCTEN

13

Bnucannsie u
LEHTpaIbHbIE YIJIbI,

YTOJI MEXIY
KacaTeJIbHOU U XOPJOH.
VYriel MeXIy XopaamMu u
ceKymumu. Brimcanusie
Y OTMCaHHBIE
YETBIPEXYTOJIBHUKHU, UX
MIPU3HAKU U CBOMCTBA.
[IpumeHneHue 3Tux
CBOWCTB TIpU

peuieHun
F€OMETPUYECKUX

3a/1a4.

B3anmuoe pacnosioxxeHue
JBYX OKPY>KHOCTEH, 001111e
kacarenbHble. Kacanue
OKpYXHOCTEH

DopMyJIMPOBATH OCHOBHBIC OIIPEIEIICHNUS, CBS3aHHBIE C YIJIaMU B
Kpyre (BIMCAHHBIN YTroJ, LeHTpalbHbli yros). HaxonuTs BnucaHHbIe
YTJIbl, ONIMPAOIINECA HA OHY AYT'Y, BBIYHCJIATH YIJIBI C IOMOILIBIO
TEOPEMBI O BIIUCAHHBIX YIJIaX, TEOPEMBI O BIMCAHHOM
YETBIPEXYTOJIBHUKE, TEOPEMBI O LIEHTPAIIbHOM YTJIE.

HccaenoBarhb, B TOM YKCIIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,
BIIMCAHHBIE U ONHUCAHHBIE YETHIPEXYTOJbHUKH, BBIBOAUTDH UX CBOMCTBA
U TIPU3HAKU.

Hcnosb30BaTh 5TH CBOMCTBA M IPU3HAKU MIPH PEIICHUH 3a7a4
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[ToBTOpenue, 0600IIeHNE 4 [ToBTOpEHUE OCHOBHBIX PemaTs 3a1a4u Ha MOBTOPEHUE, MIUTIOCTPUPYIOIINE CBSA3U MEKIY
3HaHUI HOHSATHI U METO/IOB pa3IMYHBIMU YaCTSIMH Kypca
KypcoB 7 U 8 KJ1accoB,
0000111eH1E 3HAaHUI
OBLIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KVIACC
HaumenoBanue pazaena KommaecTBo OCHOBHBIE BUJIBI ICATEIILHOCTH 00YYaIOIINXCS
OcHOBHOE coJiepKaHne
(TeMsl) Kypca 4acoB
Tpuronomerpus. Teopemsl 16 @®opMy/JIHPOBATH ONpeleJeHHs] TPUTOHOMETPUYECKUX  (DYHKITHIA
KOCHUHYCOB U CUHYCOB. Onpeneneuue TYIBIX U IPSIMBIX YIJIOB.
Pemienue TpeyroabHUKOB TPHFOHO}’IGTPH%CKHX BbiBoaMTh TEOpEMY KOCHMHYCOB M TEOpEMY CHHYCOB  (C
¢yukumii yrinos ot 0[] 1o .
pPaanycoM ONUCAaHHOU OKPYKHOCTH).
18001. ®opmyms B .
BIBOANTH (hOpMYJIbI 1J151 BbIYUCJICHHUS IJIOIALel ¢
npuseneHus. Teopema a hopmyini 4 man
HCI0JIb30BAHMEM TeopeM TPUTOHOMeTpuHM (popmyrna Miomaau
KOCHHYCOB, TeOpeMa p p pun (popmy tmai
cuHycoB. Pemmene TpPeYrojbHUKa q?pes JIB€ CTOPOHBI U YrOJl MeX 1y HUMH, hopMynia
i U YeTHIPEX bHUKA Y r0 JMaroHaliv U MEX
TPEYTOTHHHIKOB, JIOLIAIU YeTBIPEXYT O a yepe3 ero AMaroHaau U yroja Mexmay
[IpakTnueckoe HHMH).
MPUMEHEHUE TOKA3aHHBIX Pemath TpeyrosbHUKH.
TEopeM Pematp npakTuyeckue 3aJa4n, CBOAAIIMECS K HAXOKICHUIO
Pa3JINYHBIX JIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue mo100usl. 10 OcBauBaTh noHsiTUe npeodpazoBanus nogooms. UccaenoBarn

MeTpI/ILIeCKI/Ie COOTHOIICHHUA

B OKPYKHOCTHU

[lonsaTne o
npeoOpazoBaHUA
rmoxoous.
CoOTBeTCTBEHHBIC
AJIEMEHTHI TIOJ00HBIX
¢uryp. Teopema o
NIPOM3BEICHUHU OTPE3KOB
XOpII, TeopemMa

OTHOIICHHE JTMHEHHBIX JIEMEHTOB (DUTYp IIpH MPeoOpa3oBaHUH
moxoous.

HaxoauTte npumepsl 1o100us1 B OKpYKaro1el AeCTBUTEIILHOCTH.

BLIBOHI/ITL MCTPUUCCKUE COOTHOIICHHUA MEXKAY OTPE3KaAMU XOp,
CCKYIIUX M KACATCIIbHbIX C UCIIO0JIb30BAHNEM BIIMCAHHBIX YI'JIOB U
HOI[O6HBIX TPEYTrOJIbHUKOB. Pematn IrCOMCTPHUUCCKHC 3a/la9u U
3aJa4u U3 pCaHLHOﬁ KHM3HH C UCIIOJIB30BAHHUCM HO,I[O6HBIX
TPEYTrOJIbHUKOB
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0 MPOU3BEACHUMN
OTPE3KOB CEKYIIUX,
TeopemMa O KBaJpare
KaCaTeJIbHOM.
[IpumeHnenue B
pelieHuu
F€OMETPHUUYECKHX 3a]1a4

BekTops!

12

Ornpezenenne BEKTOPOB,
CJIIO’KCHHE U BHIYUTAHUE
BEKTOPOB, YMHO)KEHHE
BEKTOpa Ha YHUCJIO.
DuU3NYECKUi u
F€OMETPUYECKUN CMBICIT
BEKTOPOB. Paznoxxenne
BEKTOpA IO JIBYM
HEKOJUTMHEAPHBIM
BEKTOPAaM.

Koopaunatsl BekTopa.
CxkansapHoe
IIPOU3BEJICHUE
BEKTOPOB, €ro

Hcnosb30BaTh BEKTOPHI KaK HAPABIICHHBIE OTPE3KH, HCCIEA0BATH
reoMeTprYecKuil (mepeMenieHne) u GU3ndeckuil (Cuia) CMbICIbI
BEKTOPOB.

3HaTh onpeaeeHUs] CYMMBI U pa3HOCTH BEKTOPOB, YMHOKEHHUS
BEKTOpa Ha YKCII0, MCCJIe0BATh N'€OMETPHUECKUN U (pr3nuecKuit
CMBICIIBI ATUX onepanuil. Pemarb reomeTpryeckue 3aa4du ¢
VICII0JIb30BAHNEM BEKTOPOB.

PackiaapiBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnonb30BaTh CKAIIPHOE NIPOU3BEACHNE BEKTOPOB, BBIBOJUTD €TI0
OCHOBHBIE CBOICTBA.

BeruncasaTs cymMmmMy, pa3HOCTb U CKaJISIPHOE ITPOU3BEICHUE BEKTOPOB
B KOOpJMHATAaX.

IIpuMeHATH CKAIIPHOE NPOU3BEACHHUE NIl HAXOXKICHUS UIMH U
yIJIOB

IMPUMCHCHHEC JJIA
HaxXO0XJIACHUA JJINH n
YTIJIOB. Pemienue 3amau ¢
IMIOMOIIIBIO BCKTOPOB.
HpI/IMCHeHI/Ie BCKTOPOB

76



denepanpHas padoyas nmporpamma | Maremartuka. 5—9 knaccel (6a30BbIH YpOBEHB)

JUIL  pelieHus  3ajad
¢buznkn

HeKapTOBI)I KOOpAWHAThl Ha

JlexapTOBBI KOOPAUHATBI

OcBauBaTh NOHATHE [IPSIMOYTOJILHON CUCTEMBI KOOPAMHAT,

IUIOCKOCTH TOYCK Ha IIJIOCKOCTH. JEKapTOBBLIX KOOPAUHAT TOUYKH.
YpaBHEHHE NPAMOL. BeIiBOAUTE ypaBHEHHE NPAMOU U OKPYKHOCTH. BbIAeAATH NOJIHBIN
YpaBHEHHE OKPYKHOCTH. | gpajpaT Ul HAXOXKICHAS LIEHTPA U PaIHyca OKPYKHOCTH IO e8
Koopaunats! Touek YPaBHEHHIO.
TICPECCUCHU OKPYKHOCTH | pomyary 3anaun Ha HAXOXKICHHE TOUYEK MEPECEUSHHS IPSIMBIX U
¥ HpAMOH. OKPYKHOCTEH C MOMOIIBI0 MeTo1a koopAuHat. McmoJib3oBaTh
MeTozn xoopHAT IpH CBOMCTBA YTJ10BOro K03 duiineHTa npsaMoil mpu perieHuy 3aad, Juis
eIIeHUH .
P OTIpEIeNIEHUs PACTIONOKEHUS ITPSIMO.
reOMETPUYECKHX 3ajad,
I[IpuMeHATH KOOPIMHATHI IPU PEILIEHUU T€OMETPUUECKUX U
MPaKTUYECKUX 3a7a4 .
MPAKTUYECKUX 3a/1a4, JJIs IOCTPOEHUSI MaTeMaTHYECKUX MoJeneit
peanbHbIX 3a1a4 («meTo] KoopauHaty). Ilonb3oBaTbes s
HOCTPOEHMS U MCCIeI0BaHUN [IU(PPOBBIMH pecypcami.
3HAKOMHUTBCH C HCTOPHUEN PA3BUTHS TEOMETPUU
[IpaBunbHbIE [TpaBuiibHBIE D opMyIHPOBATH OIIPENIEICHNUE TPAaBUIIBHBIX MHOTOYT OJIbHUKOB,

MHOTOYTOJIbHUKH. J[mHa
OKPYXHOCTH U TUIOIIA/Ib
Kpyra. Beruucnenue
Ionaaei

MHOTOYTOJIbHUKHU. Hucio
0. InuHa OKpy>KHOCTH,
JyTH OKPY>KHOCTH.
Panuannas mepa yria.
[Tnomans kpyra, cextopa,
CerMeHTa

HAXOIMTh UX DJICMCHTBHI.
ITosb30BaThLCS MOHATHEM [UIMHBI OKPYXHOCTH, BBEJEHHBIM C
IIOMOUIBIO IIPABUIIBHBIX MHOTOYTOJIbHUKOB, ONpPeaeIsiTh Ynucio [,
JUIMHY 1yTU ¥ paJuaHHyo Mepy yria. Ilposoaurs nmepexox ot
paluaHHOM Mephl yIia K rpaycHON U Ha00OpOT.

OmnpeaensaTs miomanb Kpyra.

BbiBoauTh (hopMy.Ibl (B IpalyCHOM U paguaHHON Mepe) Ul JUTUH
JyT, IIOLIAJAEH CEKTOPOB U CETMEHTOB.
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Borunciasarsb omaau (pnryp, BKITIOYAIOMIUX 3JICMCHTBI OKPYKHOCTU

(kpyra).
HaxoauTs muioniaam B 3aa4ax pealbHON KU3HU

JIBM>KEHUS TNIOCKOCTH

[TonsiTue 0 ABUKEHUHU
IIJIOCKOCTH.
[TapamiensHbIM IEPEHOC,
noBopoT IIpumenenue
IIPU PELICHUN 3a]1a4

Pa3ouparthb npuMepsl, WILTIOCTPUPYIOIINE TIOHATHS JIBHXKCHHUSL.

D opMyJHPOBATH ONIPEACIICHUS MTAPAJUIENBHOTO MIEPEHOCA, IOBOPOTA
1 0CEBOM CUMMETpUH. BBIBOAMTHL MX CBOVMCTBA, HAXOAUTH
HEMOABMXHBIEC TOUKH.

HaxoauTp LeHTPBI U OCH CUMMETpU TpocTelux duryp.
[IpuMeHATH NapasieNbHbII IEPEHOC U CUMMETPHIO TIPU PEIIEHUU
reoMEeTPUUECKUX 3a1a4 (pa3oupath npumepsl). Mcnosb3oBaTh s
MOCTPOEHHUS U UCCIIEJOBaHUN ITU(POBBIE PECyPChI

[ToBTOpeHue, 06o0IIEeHNE,
cUCcTeMaTu3alys 3HaHuH

IToBTOpEHNE OCHOBHBIX
MOHATUH U

OnepupoBaTh NOHATUSIMU: QUTYpa, TOUKA, IpsIMasi, yrod,
MHOTOYTOJILHUK, PABHOOCIPEHHBIN U paBHOCTOPOHHUM
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METOJIOB KypcoB 7-9
KJ1accoB, 0000IIIeHIE U
CHUCTEeMaTU3alrs 3HaHUM.
[Ipocrenmme
reoMeTpuIecKre GUrypsl
Y UX CBOMCTBA.
Nsmepenune
F€OMETPUUECKUX
BeNUYUH. TpeyroabHUKH.
[TapannensHble U
TepIEeH UK YIISIPHBIS
TIpsIMBIE.

OKpyXHOCTB U KPYT.
['eomerpuueckue
MOCTPOEHUA. YTJbl B
OKPYXHOCTH.
Bnucannsie u
OIIMCAaHHBIE OKPY>KHOCTH
MHOT'OYT OJIbHUKOB.
[IpsiMast U OKPYKHOCTb.
YeTbIpEXYTroJIbHUKU.
Brnncannsie

TPEYrOJIbHUKH, IIPAMOYIOJIBHBIN TPEYTOJIbHUK, MEINAHA,
OucceKkTpuca 1 BbICOTa TPEYTOJIbHUKA, apajlieorpaMM, pomo,
IIPSAMOYIOJIBHUK, KBaJIpaT, TPAIECLHsl; OKPY)KHOCTb, KacaTelIbHas;
PaBEHCTBO | 10100Me PUryp, TPEyroJbHUKOB; MApPaJUICTBHOCTD U
NEPIEHIUKYISAPHOCTD MPSMBIX, YTOJI MEXAY NPSIMbIMU, CHMMETPHS
OTHOCHTEIIBHO TOYKH U NPSAMOM; JUINHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJIOMIAIb, IEPUMETD.

Hcnoabs3oBath opMyJibl: IepuMeETpa U IUIOMIAN
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH U IIJIOLIaAU Kpyra, 00béMa
MPSIMOYTOJIBHOTO MapaJuIeIeUIe 1a.

OnepupoBaTb NOHATUSIMH: NIPSIMOYTOJIbHAS CUCTEMA KOOPIMHAT,
BEKTOP; MCIOJIb30BATh 3TH ITOHATHS JUIS IPEICTABIICHUS TaHHBIX U
pelleHus 3a/1a4, B TOM YUCJI€ U3 APYruX y4eOHBIX IPEIMETOB.

Pemath 3a1aun Ha MOBTOPEHUE OCHOBHBIX MOHATHH, HILTIOCTPAIIIO
CBSI3€M MEXy pa3IMYHBIMU YacTAMH Kypca. BeiOupars MeToa ais
pelieHus 3a/1a4H.

PemaTtn 3aga4y U3 HOBCEIHEBHOM KU3HU
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Y OTMCaHHBIC
YEeTHIPEXYTOJIbHUKH.
Teopema [Tudaropa u
Havaja TPUTOHOMETPHH.
Pemenue o0mux
TPEYrOJIbHUKOB.
[IpaBuibHBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanus
TJTOCKOCTH.

Jewxenus. [TonoOue.

Cummerpust.

IInomans. Beraucnenne
momanen. Inomanu
MoJ00HBIX (Uryp.
JlekapTOBBI KOOPAMHATHI
Ha IUIOCKOCTH. BekTopbl
Ha TUIOCKOCTH

OBILUEE KOJIMYECTBO

YACOB IIO ITPOTPAMME

68
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OEJNEPAJIBHASA PABOYASA INTPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTH U
CTATUCTHKA» B 7-9 KITACCAX

MHHOACHUTEJIBHASA 3ATINCKA

B coBpemMeHHOM HM(POBOM MHpPE BEPOSITHOCTh M CTATUCTHKA NPHOOPETArOT BCE OOJBIIYIO
3HaYMMOCTh, KaK C TOYKH 3pPEHHs NMPAKTHUECKHX NPUIOKEHHH, TaK M HX poJii B 0Opa3oBaHUH,
HEOOXOIMMOM KaX/IOMy 4YelloBeKy. Bospacrtaer umcio mpodeccuid, Mpu OBIAJECHHUH KOTOPHIMH
TpeOyercst Xxoporras 0a30Basi TOJArOTOBKA B 00JIACTH BEPOSTHOCTH M CTATUCTHKH, TaKas IMOATOTOBKA
BaYKHA JJIS1 IPOJAOJKEHUs 00pa30BaHUs U JUIsl YCIIEIIHOM MpoQeccoHaNbHON Kapbephl.

Ka)K)IBII\/JI YCJIOBCK IMOCTOAHHO NPHUHUMACT PCHICHUA HAa OCHOBC MMCIOINMXCA Yy HEr0 OaHHBIX. A
JIIsL 000CHOBAHHOTO MNPpUHATHA PEHICHUA B YCIOBHAX HCAOCTAaTKa WA N30BITKA I/IH(i)OpMaHI/II/I
HE00XOIMMO B TOM YHCJIE XOPOIIO c(hOPMUPOBAHHOE BEPOSITHOCTHOE M CTATHCTUIECKOE MBINUICHHUE.

NmenHo mosTOMy OCTpPO BCTajlla HEOOXOAUMOCTH CGHOPMHPOBATH Yy  OOYJArOIIMXCS
(YHKIIMOHATIBHYIO TPAMOTHOCTh, BKJIIOYAIOIIYI0 B c€0sl B KaYeCTBE HEOTHEMJIEMOM COCTaBIISIOLICH
YMCHHUEC BOCIPUHUMATE U KPUTUYCCKU aHAJIU3UPOBATH I/IH(l)OpMaHI/IIO, MMPEACTABJIICHHYIO B Pa3JIMYHBIX
¢dbopmax, MOHUMATh BEPOSITHOCTHBIM XapaKTep MHOTHX pEaJbHBIX IPOLIECCOB M 3aBHUCHUMOCTEH,
MIPOU3BOJIUTH MPOCTEHUIITNE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM IMPHHIMIIAMU cOOpa, aHajau3a M MPeACTaBICHUS
JTAHHBIX W3 pa3IU4YHBIX cdep >KU3HM OOIecTBa W TOCYyAapcTBa NpHOOIIAaeT OoOydJarmmxcs K
oOlIecTBEHHBIM HHTepecaM. M3ydueHrne OCHOB KOMOMHATOPUKH Pa3BUBACT HaBBIKM OpraHU3aIMU
nepebopa M mojicuéra YWCiIa BapUaHTOB, B TOM 4YHCIIE€ B TNPUKIAJAHBIX 3ajadyax. 3HAKOMCTBO C
OCHOBaMU Teopuu rpadoB co3qaéT MareMaTudeckuii pyHaamMeHnT st GopMHUPOBAHUS KOMIIETEHLIUNA B
obnmactu MHPOPMATHUKU W LHUQPPOBBIX TexHOJNOTHH. [IpM M3ydeHHM CTATUCTUKU M BEPOATHOCTU
oforamaroTcsi MpeacTaBiIeHUs OOy4yalolIMXCi O COBPEMEHHOW KapTHHE MHpa U MeEToJax ero
uccienoBanus, GopMHUpyeTcss MOHUMAHUE POJU CTATHUCTUKH KAaK HMCTOYHUKA COLHUAIbHO 3HAYUMOI
nH(OPMALIUU U 3aKJIaIbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIILJICHUS.

B cooTBeTCTBHM C AJaHHBIMH LIENISIMU B CTPYKTYpE IPOrpaMMbl yaeOHOTO Kypca «BeposTHOCTh U
CTaTHCTHKa» OCHOBHOTO 0O0IIero o0pa3oBaHusl BBIIEIEHBI CIEAYIOLIUE CONEePKATEIHHO-METOAUYECKUE
muHun: «lIpeacraBneHue MaHHBIX W OMUCATENbHAs CTATUCTHKAY, «BeposSTHOCTBY, «IJIeMEHTHI
KOMOMHATOpUKNY, «BBeaeHue B Teoputo rpadosy.

Copepxanne nuaun «lIpencraBienue JaHHBIX M OMUCATENbHAS CTATHCTUKA» CIYKHT OCHOBOM
s (GOPMUPOBAHUS HABBIKOB pabOTHl ¢ MHGOpMAIME: OT YTEHUS U UHTEpIpeTanuu MHPOpMAIUH,
Mpe/ICTaBICHHONW B TabnmuIax, Ha AuarpamMmax M rpadukax, 10 cOopa, MpeACcTaBlIeHUS M aHAIN3a
JAHHBIX C HCIOJB30BAHMEM CTATUCTUYECKUX XapaKTEpPUCTHK CpPEIHUX M pacceuBaHus. Pabortas c
JaHHBIMU, OOydYalIIuecs y4aTcsli CYHUTBHIBAaTh W HHTEPIPETUPOBATH JaHHBIC, BBIJIBUTATh,
apryMEHTUPOBAaTh W KPUTHKOBATh MPOCTEHINNME THIOTE3bl, pPa3MBIIULITh Hag (akTopamu,
BBI3BIBAIONIUMH HM3MEHYHMBOCTh, M OIICHHBATh WX BIHMSHHE Ha pacCMaTpUBAacMble BEIMYUHBI U
MIPOIIECCHI.

VHTYUTHBHOE Npe/CTaBlIeHHE O CIIy4yailHON M3MEHYMBOCTH, UCCIIEIOBaHUE 3aKOHOMEPHOCTEH 1
TEHJICHIIM CTAaHOBHUTCS MOTHUBHPYIOUIEH OCHOBOW JJIsi M3y4€HHUs] TEOPUHM BeposiTHOCTEeH. bosbimoe
3HAaYeHHE MMEIOT MPAKTUYECKUE 33JaHUus, B YACTHOCTU OMBITHI C KJIACCHYECKHUMH BEPOSTHOCTHBIMU
MOJIESIMH.
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[lonsiTHE BEPOSATHOCTH BBOJUTCA Kak Mepa mpaBiaonoaoOusi ciydaitHoro coObitus. Ilpu
M3yYeHHH Y4eOHOTO Kypca oOydarommuecss 3HAKOMSTCS C MPOCTEHIIMMH METOJaMH BBIYUCIICHHS
BEPOSITHOCTEN B CIlydyallHbIX SKCIIEPUMEHTAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU MCXOJIaMH,
BEPOSITHOCTHBIMU 3aKOHAMH, TO3BOJISIOLIMMY CTaBUTh U peliaTh 0osiee ciloxkHble 3a1a4u. B yueOHbIi
KYpC BXOJAT HayaJIbHbIE [IPE/ICTABICHUS O CIy4allHbIX BEJIMYMHAX U X YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eGHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYarOIIMXCsS C MHOXKECTBAMHU U
OCHOBHBIMHM OIl€palsIMU HaJ MHOKECTBaMH, PACCMATPUBAIOTCS IPUMEPHI IPUMEHEHUS I PELICHUS
3aj]1a4, a TAaKXKe MCIOJIb30BaHUs B IPYTUX MAaTEMAaTUYECKUX KypcaxX U y4eOHbIX IIpeIMeTax.

B 7-9 knaccax uzyuaercst yueOHbIH Kypc «BeposTHOCTh M CTaTUCTHKA», B KOTOPBIA BXOJIAT
pasnensl: «lIpeacraBieHue AaHHBIX W ONUCATENIbHAs CTaTHCTHUKA», «BeposSTHOCTBY», «IEeMEHTHI
KOMOMHATOpUKNY, «BBenenue B Teopuro rpadosy.

OO0miee yuciIO 4YacoB, PEKOMEHJOBAHHBIX JUIsl M3Yy4eHUs ydeOHoro kypca «BeposiTHOCTh U
cratuctuka», — 102 gaca: B 7 kiacce — 34 yaca (1 gac B Henmento), B 8 kiacce — 34 4gaca (1 ygac B
Heneno), B 9 kitacce — 34 yaca (1 gac B Hezemio).

COILEP KXAHUE OBYYEHUA

7 KJIACC

[IpencraBienue NaHHBIX B BUAE TaONHIl, Tuarpamm, rpadukoB. 3arnoiHeHne Tabaul, 4TeHUue U
MMOCTPOCHUE JuarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) W KPYroBbIX). UTeHue TpaduKoB peabHBIX
npoueccoB. W3Brneuenne mHbopManuu W3 aUarpaMM M TaOJML, HMCIOJB30BAHME M HHTEpPIIpETalUs
JTAHHBIX.

OnucarenpHasi CTaTHCTHUKA: cpefHee apudMeTHUecKoe, MeAuaHa, pa3Mmax, Haubosbliee U
HauMEHbIIIee 3HauYeHUsI Ha0opa YMCIIOBBIX TaHHBIX. [Ipumepsl ciyyaiiHOM U3MEHUHNBOCTH.

CrnydaifHBIA JKCHEPUMEHT (OTBIT) M Ciy4aiiHoe coObiTe. BepostHocTh uM 4actoTa. Ponb
MaJOBEPOSITHBIX U MPAKTUUYECKU JTOCTOBEPHBIX COOBITHII B mpupoie U B oOuiectBe. MoHeTra u
UrpajgbHas KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmuna, pedpo. Crenens BepmuHbl. Yucno pédep u cymmapHas CTEHEHb BEPILIUH.
[IpencraBnenne o cBsa3HocT rpada. Llenu u muknsl. [lytu B rpadax. O6xoxn rpada (iinepoB myTh).
[IpencraBnenne 06 opreHTHpOBaHHOM rpade. Pemienue 3a1ay ¢ momoribio rpados.

8 KJIACC

Hpe,[[CTaBJ'ICHI/IC JaHHBIX B BUJC Ta6J'II/ILI, Auarpamm, Fpa(l)I/IKOB.

MHO)KCCTBO, OJICMCHT MHOXXCCTBA, IMOJIMHOXKECTBO. OHCpaHI/II/I Hazg MHOKCCTBaAMMU:
O6’BCI[I/IHCHI/IC, nepeceycHue, JOIIOJTHCHHUC. CBoiicTBa onepauﬂﬁ Hazx MHOXXCCTBAMU:
NEPpEMECTUTCIIBHOC, COUYCTATCIIBHOC, paCIPCACIUTCILHOC, BKIIFOUCHU . Hcnons3oBanue rpaq)nqecxoro
MpEACTaBJICHUA MHOXKXCECTB JJId OIIMCAHUSA PCAJIbHBIX ITPOUCCCOB U HBHCHHﬁ, Ipu pCHICHUH 3aa4v.

I/I3MepeHI/Ie pacccruBaHud NaHHBIX. I[I/ICHCpCI/IH " CTAHHAPTHOC OTKIIOHCHUC YUCIIOBBIX HaGOpOB.
I[I/IarpaMMa pacccuBaHusl.
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DOneMeHTapHbIe COOBITHS ciydaiiHOro ombita. CimydaiiHeie coObITHS. BeposTHOCTH COOBITHH.
OnbITBl ¢ PaBHOBO3MOXHBIMH 3JI€MEHTapHBIMU COOBITUSIMH. Cry4aiiHblii BbIOOp. CBsI3b MEXAY
MaJIOBEPOSTHBIMH U TIPAKTUYECKH JIOCTOBEPHBIMU COOBITHSIMU B MPHUPOJIE, OOIIECTBE U HAyKeE.

HepeBo. CBoiicTBa JepeBbEB: €AMHCTBEHHOCTh IyTH, CYIIIECTBOBAaHHE BUCAYEH BEPIIMHBI, CBS3b
MEX]ly YHCIOM BepIINH U uncioM pédep. [IpaBuio ymHoxkeHus. Pemenue 3amad ¢ moMombio rpagos.

[TpotuBomonoxkubie coObITUsA. Jnarpamma Diinepa. OObeIUHCHHE M IEPECCUCHUE COOBITHH.
HecoBmecTnbie coObiTus. DopMmyna CIOXKEHUST BEPOSTHOCTEH. YCIIOBHAs BEpOSATHOCTH. [IpaBumiio
ymHOxeHus. HezaBucumbie coObiTus. [IpencraBienue sxkcniepuMeHTa B BUJE AepeBa. Pemienue 3amay
Ha HaXOJXKJIEHWE BEPOSTHOCTEH C MOMOIIBIO AepeBa CIy4alHOTO SKCIIEPUMEHTA, TUarpamm Dusepa.

9 KJIACC

[IpencraBnenue NaHHBIX B BUJIE TaOIMII, TUarpamm, rpaukoB, MHTEpIpeTanus JaHHbIX. YTeHue
Y TIOCTPOEHHUE TabIHIl, TUarpamMm, rpauKoB MO peaTbHbIM JaHHBIM.

[lepecranoBku u akropuan. Coueranus u uuciao coyetranuid. TpeyronapHuk [lackans. Pemenue
3aJ1a4 C UCIO0JIb30BAHNEM KOMOMHATOPUKH.

I'eomerpuueckas BeposiTHOCTh. CitydaliHbIN BBIOOP TOUKU U3 UTYpHl HA MIIOCKOCTH, U3 OTpPE3Ka
U U3 JYTH OKPYKHOCTH.

UcnwiTanue. Ycenex n Heymada. Cepusa UCHbITaHUWA 110 nepBoro ycnexa. Cepusi MCHBITaHHI
bepnymnnu. BepostHocTu coObITHil B cepun ucnbiTanuid bepHyiu.

CnyvaliHass BeJIWYMHA W paCHpeleeHue BEpOSITHOCTEH. MareMarndeckoe OXUIaHue U
mucnepcus. Ilpumepsl MaTeMaTM4ecKOro OKHMIAHUSA KaK TEOPETUYECKOTO CPEAHETr0 3HA4YCHUs
BEJIMYMHBL. MaTeMaTH4eCcKoe OKUIaHNE U IUCIIEPCUs CIyYalHOW BEJIMYMHBI «YUCIIO YCIIEXOB B CEPUHU
ucnbiTaHui bepHymim.

[Tonsitre o 3akoHe OobLINX yKcel. M3MepeHre BEpOSTHOCTEH ¢ MOMOIIbIO YacTOT.

Poub 1 3HaueHue 3akoHa OOJIBINX YMCEN B IPUPOAE U OOILECTBE.
INPEIMETHBIE PE3YJIBTATDBI

Hpe,[[MeTHHC pe3yiIbTaTbl OCBOCHUA ITPOTI'paMMbl yqe6Horo KypCa K KOHLY O6y‘leHI/IH B 7
KJacce:

Yurarh MH(OPMALIUIO, IPEACTABICHHYIO B TaOJIMIIAX, HA AUarpaMMmax, MpeACTaBIsTh JaHHBIC B
BUJIe TaOJIHII, CTPOUTH AUArpaMMBbl (CTOJIOUMKOBBIE (CTOJIOUATHIE) U KPYTOBBIE) 110 MACCUBAM 3HAYEHUH.

OnuceIBaTh U MHTEPIPETUPOBATH pealibHbIE YHUCIIOBBIE JaHHBIE, MPEACTaBICHHbIE B TaOIUIAX,
Ha JuarpaMmmax, rpapukax.

Hcnonp3oBare 11  ONMCAHUSA  JAQHHBIX  CTaTUCTUYECKUE  XApPAaKTEPUCTHKHU:  CpEIHEE
apu¢meTHyecKoe, MeInaHa, HauOoJblllee U HaMEHbIIIee 3HaUeHUs, pa3Max.

HmMmeTh MNpeaACTaBJICHUE O CJ'Iy‘-I&fIHOfI U3MCHYMUBOCTHU Ha NpUMEpax ICH, (I)I/I3I/I‘-IGCKI/IX BCJIMYHMH,
AHTPOIIOMCTPHUYCCKUX JAHHBIX, UMCTh ITPEACTABIICHUC O CTaTUCTUYECKOM yCTOfI‘lHBOCTPI.

IIpenmeTHble pe3yabTaThl OCBOEHHUS MpOTrpaMMbl y4eOHOro Kypca K KOHIy oOydeHus B 8
KJ1acce:
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N3Bnekath U mpeoOpa3oBeiBaTh WHGOPMAIUIO, MPEACTABICHHYIO B BHUAC TaOIUI], TUarpamw,
rpaduKOB, IPEICTABIATH TaHHBIC B BUJIE TAOIHII, AMArpaMm, rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKa3aTesei: CpeAHUX 3HAYECHUU U Mep
pacceuBanus (pa3Max, TUCIIEPCUS U CTAaHAAPTHOE OTKJIOHEHHE).

HaxonuTh 4acTOTHI YHCIIOBBIX 3HAYEHMM W YaCTOTHI COOBITHI, B TOM YHUCJIE IO pe3yJibTaram
M3MEPEHUH 1 HAOII0ICHU M.

Haxonuth BEpOSTHOCTH CIy4alHBIX COOBITHI B OIBITaX, 3HAS BEPOSTHOCTH DJIEMEHTaAPHBIX
COOBITHIA, B TOM YHCJIC B OIBITaX C PABHOBO3MOKHBIMH JICMEHTAPHBIMU COOBITHSIMH.

Hcnonws3oBarh rpaduyeckue MOJENH: AEPEBO CIy4alHOTO SKCIEPUMEHTa, Tuarpammbl Jitiepa,
YUCJIOBAs MpsiMasi.

OnepupoBaTh TOHSITHSIMH: MHOXECTBO, TIOJJMHOXKECTBO, BBIIOJHITH OIEpaIUH HaJT
MHOXECTBaMU: OOBEIWHEHUE, TIEpPeceueHre, JOTMOJHEHHUE, TEPEUUCIIATh DJIEMEHTHl MHOXECTB,
MIPUMEHSTH CBOMCTBA MHOMECTB.

Hcnonws3oBarh rpaduueckoe mpeacTaBICHUE MHOXKECTB M CBA3EH MEXIy HUMHU ISl OTIUCAHUS
MIPOIIECCOB | SIBJICHUI, B TOM YHUCJIE MPU PEIICHUH 3a4a4 U3 APYTUX YU4EOHBIX IPEIMETOB B KypPCOB.

[IpenMeTrHble pe3yibTaThl OCBOEHHUS IMPOTrpaMMbl yueOHOro Kypca K KOHIy oOyueHus B 9
KJ1acce:

N3Bnekaty u mpeoOpa3oBbIBaTh WHMOPMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX MCTOYHHKAX B
BHJIC TaOJHII, TUarpamMm, rpaduKoB, MPEACTABIATh JaHHBIC B BUJIC TAOJIHII, TUAarpaMm, rpaduKoB.

Pemate 3amaum opraHW30BaHHBIM TMEPeOOPOM BapHAHTOB, a TaKKE C HCIOJIH30BAHHEM
KOMOMHATOPHBIX TIPABUI K METOIOB.

Hcnonp30BaTh onucareabHbIE XapaKTEPUCTUKU IS MACCUBOB YHCJIOBBIX JAHHBIX, B TOM UYHCIIE
CpeIHHE 3HAYCHUS U MEPHI PACCCHBAHUSL.

HaxomuTh 49acTOThl 3HAYEHWW M YACTOTHI COOBITHUS, B TOM YHCIIE IOJB3YICh PE3YyIbTaTaMH
MPOBEACHHBIX U3MEPECHHUI U HAOTIOACHHH.

Haxoauth BeposSTHOCTH CITydallHBIX COOBITHI B M3yYEHHBIX OIBITaX, B TOM YHCIE B OIBITAX C
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUSMU, B CEPUSX UCIBITAHUI [I0 MEPBOTO yCIeXa, B CEPUAX
ucnblTanui bepnysm.

Nmets npencTaBienne o ciy4ailHOM BETUYHMHE U O PACIpeIe]ICHUH BEPOSITHOCTEN.

HNmerp mpencraBiieHHE O 3aKOHE OOJIBIIMX YHCEI KaK O MPOSBICHHH 3aKOHOMEPHOCTH B
CIydaifHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJBIINUX YKCEN B MPHUPOJE U OOIIECTBE.
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7 KJIIACC
HaumenoBanue paznena KomudecTBo OcHOBHOE co/iepKaHuE OcCHOBHBIC BUIBI JCSATSILHOCTA O0YUAIONTUXCS
(Temnl) Kypca JacoB

[IpencraBienne JaHHBIX 7 [IpencraBnenne JaHHBIX B OcBanBaTth cnocodbl NPEJCTABICHUS CTATUCTHYECKUX
tabnumax. [IpakTnyeckue JAHHBIX ¥ YUCIIOBBIX MACCHBOB C MOMOIIBIO TAOIHIl U
BBIYMCIICHUS 110 TAOJUYIHBIM JIarpaMM C HCTIOJIb30BAHUEM aKTYaJIbHBIX M BaXKHBIX
naHHbIM. V3Bnedenue u JAHHBIX (IeMorpaduveckne JaHHbIe, IIPOU3BOICTBO
MHTEPIPETAIUA TAOJTUYHBIX IIPOMBILUIEHHOW U CEIIbCKOXO035HCTBEHHON MTPOLYKIINH,
naunbIx. [Ipaktuyeckas pabora OOLIECTBEHHBIE ¥ IPHPO/IHEIE SBJICHHS).
«Tabmuup». I'padudeckoe H3yuaTb MeToabl paboThl C TAOIUYHBIMU U
HPpEACTaBICHNE JTaHHBIX B BUJIC rpauuecKuMu MpeICTaBICHUSIMU JaHHBIX C
KPYrOBBIX, CTOJIOMKOBEIX MOMOUIBIO ITU(PPOBBIX PECYPCOB B X0O/I€
(cTonbuareix) nuarpamm. UteHnue IPAKTHYECKUX paboT
U TIOCTPOEHHUE IUarpaMM.
[Tpumepsr nemorpaduaeckux
arpamm.
[IpakTrnueckas pabota
«narpammb»y

OnucarenpHasi CTAaTUCTHUKA 8

Yucnossie Habopel. CpenHee
apudMeTHIECKOe.
Menauana yrcnoBoro Hadopa.

OcBauBaTh NOHSITHS: YUCIIOBOW HAOOP, Mepa IEHTPAITbHOU
TEeHACHIIUU (Mepa LIEHTPa), B TOM YUCIIE CpeiHEee
apudmeTnyecKkoe, MeIuaHa.
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Y CTONYHUBOCTS MEAUAHEL.
[IpakTnueckas padora «Cpennue
3HaueHus». Hanboubiiee u
HaMMEHBIIIEE 3HAYCHHS YHCIIOBOTO
Habopa. Pa3zmax

OnucpIBaTh CTATUCTHYECKHE JJAHHBIE C TIOMOIIBIO CPETHETO
apru(MeTHIECKOTo U Meauanbl. Pemare 3agaqmn.

H3y4yarth cBoiicTBa CpeIHUX, B TOM YHUCIIE C

MTOMOIIBIO ITU(PPOBEIX PECYPCOB, B XOC

IPAKTUYECKUX padoT.

OcBauBaTh NOHATHSA: HANOOJIbIIIEE U HAMMEHBIIIEE
3HauEHUs YMCIOBOIO MacCUBa, pa3Max. PemiaTs 3agaum Ha
BBIOOD crtoco0a ONuCcaHus JaHHBIX B COOTBETCTBUH C
NPUPOION TaHHBIX U IETSIMH UCCIIEIOBAHUS

Cry4yaliHasi UBMEHYMBOCTh

CiyyaliHasi U3BMEHYHUBOCTh
(mpumeps). YactoTa 3HaUeHUH B
MaccuBe JaHHbIX. [ pynnupoBka.
I'mcrorpammel.

[IpakTrueckas pabota

«Cny4daitHas ”3MEHYUBOCTD)

OcBauBaTh NOHATHA: JaCTOTA 3HAYESHUH B MAaCCHBE
JTAHHBIX, TPYNIIUPOBKA TAHHBIX, TUCTOTpaMMma. CTPOUTH 1
AHAJM3UPOBATH THCTOTPAMMBbI, MOAOUPATH TOIXOAAIIUN
mar rpynnapoBku. OcBauBaTh rpaduueckue
MIPEJCTABIICHUS PA3HBIX BUJOB CIIy4alHOW M3MEHUYUBOCTH, B
TOM YHCJIE C TOMOIIBIO MU(POBBIX PECYPCOB, B X0JI€
MIPaKTUYECKON PabOThI

Brenenue B Teopuro rpadoB

I'pad, BepmunHa, pedpo.
[IpencraBnenue 3agauu ¢
nomouisio rpada. CteneHb
(BanmeHTHOCTH) BepIIMHBI. Yuciio
pEOep u cymmapHasi CTereHb
BepmiuH. [ens u

OcBauBaTth noHsiTUsL: rpad, BepmuHa rpada, pedbpo rpada,
CTEIeHb (BaJICHTHOCTh BEPIIMHBI), IIETb M IIUKJL.
OcBauBaTh NOHSTHSA: ITYTh B Tpade, IIEPOB MyTh, 00X0.

rpacda, OpueHTUPOBAHHBIN rpad.

Pemath 3aga4um Ha MOKCK CYMMBbI CTEIIeHEH BCPIINH
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uki. [Iyts B rpade.
[IpencraBnenue 0 CBA3HOCTH
rpada. O6xox rpada (3iinepon
nyth). [IpencraBnenne 06
OpMEHTHPOBAaHHBIX Ipadax

rpada, Ha mouck obOxoma rpada, Ha TMOUCK TyTed B
OpUEHTHPOBAHHBIX Ipadax.

OcBauBaTh cNOCOOBI IPEACTABICHUS 3a/1a4 U3 Kypca ajareOpsl,
rEOMETPUH, TEOPUU BEPOSTHOCTEH, APYTUX MPEAMETOB C
HOMOIIBIO TPadoB (KapThl, CXEMBI, JICKTPUUCSCKHE TICTIH,
(YHKIIMOHATIBHBIE COOTBETCTBHS) Ha IIpUMepax

BeposTHOCTh 1 yacToTa 4 Crny4daifHbIi OTIBIT U CTy4aitHOE
CIIYHaHHOrO COBHITHS coGbITHE. BeposATHOCTD 1 OcBauBaTh MNOHATHSA: CIYYalHBIA ONBIT MW CIy4alHOE
9acToTa coburTHs. Poib coOBITHE, MAJIOBEPOSITHOE M TPAKTUYECKH JOCTOBEPHOE
MaJIOBEPOSITHBIX U MPAKTUYECKU coObITHE.
JIOCTOBEPHBIX COOBITHI B H3yuyaThb 3HaYMMOCTh MAJIOBEPOSITHBIX COOBITUN B IPUPOJIE U
npupojie U B obmiecTtBe. MoHeTa 0011IeCcTBE Ha BAXKHBIX MIPUMEPax (aBapHu, HECUACTHBIE CITyYau,
U UTpaJIbHAsi KOCTh B TEOPUU 3aIuTa MepCoOHATBHON MH(OpMAINK, TIepeiada TaHHbBIX ).
BEPOSITHOCTEHL. N3yuyaTh posb KIaCCUYECKUX BEPOATHOCTHBIX MOJEIEH
IIpaxTnyeckas pabora (MOHEeTa, UrpasibHasi KOCTh) B TEOPUHU BEPOSITHOCTEH.
«YHacToTa BbIaICHUS OpiIa» HabaroaaTh U M3y4aTh 4acTOTy COOBITHI B MPOCTHIX
9KCIIEPUMEHTAaX, B TOM YHCJIE C TOMOIIBIO U(POBBIX PECYPCOB,
B XO/JI€ MPAKTUYECKOM paboThI
O6001enue, 5 [IpencraBienne 1aHHbIX. IHoBTOPATH N3y4EHHOE U BBICTPAMBATBH CUCTEMY 3HAHUII.
cUcTeMaTU3alys 3HaHUH OnmcarenbHast CTAaTUCTHUKA. Pemarts 3a1a4yu Ha IpeACTaBICHUE U ONMMCAHUE TAHHBIX C
BeposITHOCTH CIly4aifHOro COOBITHS | moMomIbIO M3Y4YECHHBIX XapakTepucTuk. Q0cykaaTh MpuMepbl
CIIy4aliHbIX COOBITHH,
MaJIOBEPOSITHBIX U MPAKTHYECKH J10CTOBEPHBIX CIIyYallHBIX
COOBITHIA, UX POJIU B MPUPOJIE U KU3ZHU YETIOBEKa
34

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

87



denepanpHas padoyas nmporpamma | Maremartuka. 5—9 knaccel (6a30BbIH YpOBEHB)

8 KVIACC
HaumenoBanue paznena KomuuectBo OcHOBHOE co/iepKaHuE OcCHOBHBIC BUIBI JCATSILHOCTA O0YUAIONTUXCS
(TeMsl) Kypca 4acoB
[loBTOpEHME Kypca 4 [IpencraBnenue naHHBIX.
7 Kiacca OnucarenpHasi CTaTUCTHKA. .
. IToBTOpPATH U3y4EHHOE 1 BHICTPANBATH CUCTEMY 3HaHUIL.
CrnydaifHasi ”3MEHUYHUBOCTb.
Pematp 3a1aum Ha npeicTaBICHUE U ONMCAHNUE JAHHBIX C
Cpennue unciioBoro Hadopa.
. MOMOIUIBIO U3YYEHHBIX XapakTepucTuk. Pemars 3axaum Ha
CrnydaifHble COOBITHS.
MpEeJICTaBICHUE IPYNIUPOBAHHBIX TAHHBIX U OMMCaHHE
BeposATHOCTH M 4aCcTOTHI. pel . PYIHIHP a
ciydailHOM m3MeH4YnBOCTU. PemiaTh 3aja4yu Ha onpenieneHue
Knaccuueckne Mozenu Teopun . .
.. YacTOTHI CIyYalHBIX COOBITUH, 00CYX/IeHNE IPUMEPOB
BEPOSITHOCTEH: . N
CIIy4aifHbIX COOBITHI, MaJOBEPOSITHBIX U IPAKTUUYECKU
MOHETa U UrpajbHasi KOCTh . .
JIOCTOBEPHBIX CIYYalHBIX COOBITUH, X POJIA B IPUPOJIE U
’KU3HU YeJIOBeKa
OnucarenbHas CTaTUCTHKA. 4 Ortknonenus. Jucnepcus

PaccenBanue JaHHBIX

yncioBoro Habopa. CtanaapTHoe
OTKJIOHEHHUE YUCIIOBOro Habopa.
JlnarpamMmsbl paccenBaHUs

OcBauBaTh MOHATHS: JUCHICPCHUA U CTAaHAAPTHOC
OTKJIOHCHHUEC, UCII0Jb30BaTh OTHU XapaKTCPUCTHUKU JJIA
OoIrcCaHus paCCCUBAaHUA TaHHBIX.

BLIIIBI/IFaTb runoTe3bl 00 OTCYTCTBUHU WJIA HAJIMIUU CBA3H I1O
JuarpaMmmam pacCCruBaHUA.

CTpOI/ITb JuarpaMmbl paCCCUBAHUA 110 UMCIOIUMCS IdHHBIM, B
TOM YHUCJIC C IOMOIIIBIO KOMIIBIOTCPA
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MHoxecTBa

MHO0XeCTBO, IOAMHOXKECTBO.
Ornepanuu HaJ MHOKECTBaAMHU:
00BbeMHEHNE, TIEPECEUCHHUE,
nonosnenue. CBoiicTBa
orepauuii HaJ MHOKECTBAMMU:
MepEMECTUTENBHOE,
COYETaTEeNbHOE,
pacnpenenuTenbHoe,
BKIIOUeHMS. ['paduueckoe
MPEJICTABICHHE MHOKECTB

OcBauBaTh NOHATHS: MHOKECTBO, JICMCHT MHOXXCCTBA,
IIOAMHOKECCTBO.

BbInoJHATHL onepanuy HaJl MHOYKECTBaMU: 00bETMHEHHE,
nepecedeHue, nonoyHeHrne. MenoJb30BaTh CBOMCTBA!
IIEPEMECTUTENBHOE, COYETATENIBHOE, PACIIPEACIIUTEIBHOE,
BKtoueHus. Menosib3oBaTh rpaduyeckoe rnpeicTaBieHue
MHO>KECTB IIPU OITMCAHUU PEAJIbHBIX IPOLECCOB U SIBJICHHUIA,
IIpU pElIeHNH 3a]a4d U3 IPYrux y4eOHbIX IPEIMETOB U KypCOB

BeposTHOCTE CiydaitHOTO

COOBITUA

DNeMEeHTapHbIE COOBITHSI.
CrnydaifHpie COOBITHS.
braronpusrcTByromue
AJIEeMEHTapHBIC COOBITHS.
BepostaocTr coObITHI.

OneITbl ¢ PaBHOBO3MOXKHBIMU
3JIEMEHTaPHBIMU COOBITUAMHU.

Crny4daifHbIN BBIOOD.
[IpakTudeckas padora

«OMEBITEL C
PaBHOBO3MOKHBIMHU

OcBanBaTh NOHSITHUSL: DJIEMEHTAPHOE COOBITHE, CITydaitHOE
cOOBITHE KaK COBOKYITHOCTb OJIarOMpPHUSATCTBYIONINX
OJIEMCHTAPHBIX CO6I>ITI/II>1, PaBHOBO3MOXXHBIC JICMCHTAPHBIC
coObITHs. PemiaTh 3a1aum Ha BBEIYHCIICHUE BEPOSTHOCTEH
COOBITHI IO BEPOSITHOCTSM dJIEMEHTAPHBIX COOBITHI
CIIy4aiflHOTO OIIBITA.

PemaTe 3a1a4um Ha BEIYMCIIEHUE BEPOSATHOCTEN

COOBITHI1 B OIIBITAX C PABHOBO3MOXHBIMU

3JIEMEHTAPHBIMU COOBITUSMH, B TOM YHCIIE C

MOMOUIBIO0 KOMIIBIOTEPA.

QJICMCHTAPHbIMU COOBITHSIMM

IIpoBoaANTH M U3YYATh ONBITHI C PABHOBO3MO>KHBIMU
3JIEMEHTAPHBIMH COOBITUSIMU (C UCITOJIB30BAHUEM MOHET,
UTpaJIbHBIX KOCTEH, IPYruX MOJIENei) B X0/1e
MPAKTHYECKON pabOThI
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Benenue B Teoputo rpadoB

Hepeso. CoiicTBa iepeBa:
CANHCTBCHHOCTD ITYTH,

CYyILECTBOBAaHUE BUCAYEH BEPLINHBI,

CBA3b MCXKY YUCJIOM BCPIIUH U
yuciom péoep. [IpaBuiio
YMHOKCHHUA

OcBanBaTh NOHATHUS: JepeBO Kak rpad Oe3 1HKIiIa,
BUCAYas BepliMHA (JIUCT), BETBb JEpeBa, IyTh B JIEPEBE,
JMaMeTp JepeBa.

HN3yuaTh cBOMCTBA JIepeBa: CYyIIECTBOBAHUE BUCSIYEH BEPLIMHBI,
€MHCTBEHHOCTb IIYTH MEXY ABYMsI BEPLUIMHAMMU, CBSA3b MEXKIY
YUCJIOM BEPIIUH U YUCIOM PEOEP.

PemaTe 3a1a4M Ha IOUCK U NIEPEUNCIICHUE ITyTEH B

JiepeBe, ONpeiesieHue Yncia BEpIINH Ui pédep B AepeBe,
00x01 OMHAPHOTO JepeBa, B TOM YHUCIE C MPUMEHEHUEM
IpaBHJIa YMHOXKEHUS

CrnydaifHple COOBITHS

[IpoTuBOMOIOKHOE COOBITHE.
Huarpamma Disepa.
OObeTMHEHHE U TIEpeceUeHNe
cooOpITHil. HecoBMecTHBIE
coObITHs. PopMyIa CI0KEHUS
BeposiTHoCcTel. [TpaBuiio
YMHOKEHUSI BEPOATHOCTEM.
YcrnoBHas BEpOSTHOCTD.
HeszaBucumsie

OcBauBaTh MOHATHS: B3aUMHO ITPOTUBOTIOJIOKHBIC COOBITHSI,
omepary HaJl COOBITUSIMH, 0ObETMHEHHE U TIEPECCUCHHE
coObITHH, Tuarpamma Ditsiepa (Diinepa—BeHHa), CoOBMeCTHbBIE U
HECOBMECTHBIE COOBITH.

M3y4aTh TeopeMbl O BEPOSTHOCTH OOBEANHEHHS IBYX
coObITHH (hopMYIBI CTIOKEHHS BeposTHOCTeH). Pemars
3a/1a4yd, B TOM YHCJIC TEKCTOBBIC 3a7]a4ll Ha ONpPE/ICIICHHE
BEPOSTHOCTEH 00BETUHEHUS U

COOBITHS.
CJIy4afHOTO DKCIIEPUMEHTA
BH/IC JIepeBa

[IpencraBnenue

B

nepecedeHusi COOBITHI C ITOMOIIBIO YUCIIOBOM MPSMOIA,
auarpamm Oiepa, GopMyIibl CI0KEHHs BEPOSATHOCTEH.
OcBanBaTh NOHATHS: NPABWIO YMHOXKEHMS BEPOSITHOCTEH,
yCIOBHAs BEPOSITHOCTb, HE3aBUCUMbIE COOBITUS  JIEPEBO
CJIy4aifHOTO OIIBITA.

H3yuyats cBoiicTBa (onpezeneHns) He3aBUCUMBIX COOBITHH.
PemaTs 3a1a4u Ha onpeziesieHHe U MCIIOJIb30BaHNE

HE3aBHCUMBIX COOBITHH.
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Pemars 3aga4M Ha NMOMCK BEPOSITHOCTEW, B TOM YHCIIE
YCJIOBHBIX, C UCIIOJIb30BAaHUEM JIEPEBA CIIYYalHOTO OIBITA

O0001menue,

cuCcTeEMaTHU3alusd 3HaHUN

[IpencraBnenue JaHHBIX.
OmnwucarenpHas cratuctuka. I'padsr.
BeposTHOCTB CITy4aiiHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKH

IToBTOPATH N3y4EHHOE U BBICTPAMBATL CHCTEMY 3HAHMM.
PemaTe 3a1a4M Ha IPEICTABICHUE U ONIMCAHUE JAHHBIX C
IIOMOIIIbIO U3YYEHHBIX XapaKTEPUCTHUK.

PemaTh 3a1aun ¢ npumeHenueM rpados. Pemars 3agauu Ha
HAXOXK/IEHNE BEPOSITHOCTH CIIy4aHOTO COOBITUS 110
BEPOSTHOCTSIM DJIEMEHTAPHBIX COOBITHIA, B TOM YHCIIE B
OTBITaX C PaBHOBO3MO>KHBIMU DJIEMEHTAPHBIMU COOBITUSIMH.
PemaTh 3a1aum Ha HAXOXKJICHUE BEPOSITHOCTEH O0BETMHEHHUS
Y TIepECEUCHHs COOBITHI, B TOM YHCJIC HE3aBUCUMBIX, C
WCITOJIh30BaHNEM IpaUIeCKUX MPEICTABICHUN U JepeBa
CIIy4ailHOTO OIIBITA.

PemaTh 3a1aum Ha niepevrcieHne KOMOMHANM (Yrciia
MePECTAaHOBOK, YHCJIa COUCTaHHI), HA HAXOXKICHHUE
BEPOSTHOCTEH COOBITHI C MPUMEHEHUEM
KOMOWHATOPHKHU, B TOM YHCJIE C MCIOJIb30BAHHEM
TpeyronbHuka [lTackamns

OBILUEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

34
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HaumenoBanue paznena (Tembl)
Kypca

Komuuectso
qacOB

OcHOBHOE coJiepKaHne

OcHOBHBIE BUJBI ACATCIbHOCTH o6yqa10m1/1xcs1

[loBTOpEHME Kypca

& Kmacca

4

IIpencraBnenue JaHHBIX.
OnucarenpHasi CTaTUCTHKA.
Omneparuu HaJ1 COOBITHSIMHU.

HezaBucumocTts coOBITHI

HOBTOpﬂTb HN3Y4YCHHOC U BBICTPAUBATL CUCTEMY 3HAHHM.
Pemarn 3ala4M Ha MMPEACTABJIICHHUEC U OIMMCAHUC JTaHHDbIX.

Pemathb 3a1aun Ha HaX0XJACHUE BEPOSITHOCTEN OOBEANHEHUS U
nepecedeHusi COObITHH, B TOM YHCIIE HE3aBUCUMBIX, C
WCIIOJIh30BaHNEM IpaUIeCKUX MPEICTABICHUN U JepeBa
CIIy4ailHOTO OIIBITA.

PemaTh 3a1aun Ha nepedrcieHne KOMOMHANM (Yrciia
MEePECTaHOBOK, YMCIIa COUETAaHUI), Ha HaXOXIEHHE
BEPOSATHOCTEH COOBITHI C MPUMEHEHUEM

KOMOMHATOPHKH, B TOM YHCJIE C HCIOIb30BAaHHEM
TpeyroJibHuKa [lackans

DneMeHTbl KOMOMHATOPUKH

[lepecTaHOBKH. dakTopual.
CodeTraHus M YHCJIO COUYECTAaHHUH.
TpeyronabHuK [Tackans.
[IpakTrueckas pabota
«Bpruucienrue BEpOSITHOCTEH ¢
HCIOIb30BaHUEM

OcBanBaTh NOHSITHSI: KOMOMHATOPHOE MPABUIIO YMHOXEHUS,
yrHopsiioueHHas apa, Tpoika o0beKTOB, IepEeCTaHOBKa,
dakTopuai yncia, CoueTaHrue, YMCIIO COUCTaHUM, TPEYTOJIbHHUK
ITackas.

PemaTh 3a1aum Ha IEpeUnCIICHUE YITOPSAIOYCHHBIX TTap,
TPOECK, IEPEUNCIICHUE TIEPECTAHOBOK M COYCTAHUI

3JIEMEHTOB PA3JIUYHBIX MHOXKECTB.

KOMOMHATOPHBIX DYHKIUI
ANEKTPOHHBIX TAOIHIDY

Pemath 3aaul Ha NPUMCHCHHE 4YUCIA COYCTAHUH B
anreOpe (cokpaléHHoe yMHOXKeHne, OuHoM HproToHa).
Pemarp, npuMensisi KOMOMHATOPHKY, 33/1a4 Ha BBIYHCIICHHE
BEPOSITHOCTEH, B TOM YHCIIE C IOMOIIBIO AJIEKTPOHHBIX TaOIHIY
B XOJI€ MPAKTUIECKOH pabOTHI
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['eomerpuueckas

BEPOSTHOCTh

I'eomerpuueckas BEpOSITHOCTb.
Cay4daiiHelif BEIOOpP TOUKH U3
(Gurypsl Ha IJIOCKOCTH, U3
OTpe3Ka, U3 JYTU OKPYKHOCTU

OcBanBaTh NOHSITHE TEOMETPUUECKON BEPOSITHOCTH.
PemaTh 3a1aum Ha HAXOXKJICHUE BEPOSITHOCTEH B OTBITAX,
MPEJICTAaBUMBIX KaK BBIOOP TOYCK M3 MHOTOYTOJIbHUKA, KPYTa,
OTpE3Ka WU AYTH OKPY>KHOCTH, YUCIOBOTO MPOMEXKYTKA

Ucnbiranusa bepuymm

HcnwiTanue. Ycnex u Heynaya.
Cepus ucnbITaHUM 10 IEPBOTO
ycnexa. Ucnbitanust bepryim.
BeposiTHOoCcTH COOBITHIT B cepuu
ucHbITaHui bepHym.
[IpakTuueckas pabora
«Hcnprtanus

beprymn»

OcBanBaTh NOHATHSA: UCIBITAHHUE, YIEMEHTAPHOE
coObITHE B UCIIBITAHUU (YyCHEX U HEeyaua), Cepus
UCIBITaHUH, HACTYIJIEHUE NIEPBOTO ycrexa (Heyaaun),
cepus ucneiTanuii bepnymm. Pemars 3aga4yn Ha
HaXOXKJIEHNE BEPOSITHOCTEHN COOBITUI B CEpPUU UCTIBITAHUI
JI0 TIEPBOTO yCII€Xa, B TOM YHUCIIE C IPUMEHEHHEM
(bopMyJIbl CyMMBbI T€OMETPUUECKOMN IPOTPECCHUH.

PemaTe 3a1a4m Ha HaXOXK/JIEHUE BEPOSITHOCTEN 2JIEMEHTAPHBIX
cOOBITHI B cepuM UCTIBITAaHUN bepHyIn, Ha Hax0XKAeHNE
BEPOSITHOCTH ONPEIEIIEHHOTO YHCIIa YCIIEXOB B CEpUU
ucnbiTaHui bepHymm.

N3yuars B X0/1€ NPAKTUHYECKO padoThI,

B TOM 4YHCIE€ C MOMOUIbIO IM(POBBIX PECYPCOB,
CBOICTBA BEpOSTHOCTHU B CEpUU UCTIbITAHUHN bepHymu
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CrnyuaiiHast BeTUYrHa

CrnydaiiHasi BeTM4YMHA U
pacnpeneneHue BEpOSATHOCTEM.
MaremaTrnueckoe 0)KUJaHue 1
JIACTIEPCHS CITy4aliHOM BEJIMYUHBI.
[IpumMeprl MaTeMaTH4ECKOTO
O0XKUJAHUS

KaK TEOPETHUIECKOTO
CpEeIHero 3HAYECHUSA
BEJINYNHEL.

IlousgTue o 3aKoHE OOJIBIITUX YHCEIL.

N3mepenue BeposTHOCTEN ¢
MOMOIIBIO YacToT. [Ipumenenue
3aKOHa OOJIBIINX YHCET

OcBoNTH NOHATHSA: CITydaiiHas BEJIMUYMHA, 3HAUCHUE
CIIy4allHOM BEJIWYMHBI, PACIPEICICHUE BEPOATHOCTEN.
H3y4yathb U 00CyKIaTh IPUMEPHI TUCKPETHBIX U HEITPEPHIBHBIX
CIIy4ailHBIX BEJIMYUH (POCT, BEC YEJIOBEKA, YNCIECHHOCTh
HaceJIeHUs, JPYrue U3MEHYUBbIC BETUYUHBI,
paccMaTpuBaBIIMECS B Kypce CTATUCTUKH ), MOJCIBHBIX
CIIy4allHBIX BEJIMYMH, CBSI3aHHBIX CO CIIYUalHBIMH OIBITAMU
(6bpocanue MOHETHI, UTPATLHOM KOCTH, CO CITy4ailHbIM
BBIOOPOM U T. I1.).

OcBanBaTh NOHSTHUS: MATEMATHYECKOE OXKUJAHUE CITyIaliHON
BEJIMYMHBI KaK TEOPETHUECKOE CpeHee 3HaUCHUE, TUCTIePCHUs
CIIy4ailHOM BEJIMYMHBI KaK aHAJIOT JUCIIEPCHUH YHUCIOBOTO
Habopa.

PemaTh 3a1a4um Ha BEIYMCIICHHE MATEMATHYECKOTO OXKUIAHUS U
JIMCTIEPCUU JUCKPETHOM CIIydallHOW BEJIMYUHBI 110 3aJJaHHOMY
pacupeneneHuIo, B TOM YUCIIe 3a1a4, CBSI3aHHBIX CO
CTPaxOBAaHHMEM M JIOTEPESIMHU.

3HAKOMHUTBCH C MATEMATHYECKUM OKUJJAHUEM U TUCTIEpCUEH
HEKOTOPBIX PACIIPEICICHHI, B TOM YUCIIE paclpeaesICHUs
CIy4ailHOM BEJTMYUHBI UUCIIO YCIIEXOB» B CEPUM HCIBITAHUM
bepnysnnu.

M3y4aTh 4acToTy COOBITHS B TIOBTOPSIIOIIMXCS CITyYaitHBIX
OTIbITaX KaK CIy4alHYyI0 BEIMYMHY. 3HAKOMHUTBCS C 32aKOHOM
Oonpmx uncen (B popme bepuysmim): mpu G0JIbIIOM YKCIie
OTIBITOB YacTOTa COOBITHS OJIM3Ka K €r0 BEPOSTHOCTH.
PemaTs 3a1a4n Ha U3MEPEHHUE BEPOSITHOCTEH C MOMOIIBIO
gacToT. O0CYKIaTh POJIb 3aKOHA OOJIBIIUX YUCEI B
000CHOBaHHMU YaCTOTHOTO METOJ1a H3MEPEHHUSI

BEPOSATHOCTEM.

O0cy:x1aTh 3aKOH OOJBIINX YKCENT KaK MPOSBICHHUE
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CTaTUCTUYCCKOM YCTOfIqHBOCTH B USMCHYUBLIX ABJICHUAX, POJIb
3aKOHA OOJIBIIMX YKCET B IMprUpOaAC U B )KU3HU YCIIOBCKA

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

OG6o6mIeHne, KOHTPOJIb 10 [IpencTaBieHne TaHHbIX. TT0OBTOPATHL M3yYEHHOE ¥ BLICTPAMBATL CHCTEMY 3HAHUMA.
OnucarenbHas CTaTUCTHUKA. Pemars 3a1a4u Ha NIpEACTaBICHUE U ONMCAHUE TAHHBIX.
BepoATHOCTE clTyqaliHOro COOBITHS. | Peiyars 3a5a4M Ha HAXOKACHHE BEPOSTHOCTEH
OneMeHThI KOMOMHATOPUKH. COOBITH, B TOM YHCJIE B OIBITAX C
Cryqatinbie BeTUIHHBI 1 PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHAMHY,
PpacTpeaCICHIA BEPOATHOCTEN OOBEINHEHUS U IIEPECEUEHHS COOBITHIA,
BBIYKCIIATH BEPOSTHOCTH B OIBITAX C CEPUIMH
CIy4ailHbIX UCTIBITAHUI
34
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