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2.1.8. LMATEMATHKA (6a3a)

IMNOACHUTEJIBHASA 3AIINCKA

OBHIAS XAPAKTEPUCTUKA YYEBHOI'O IIPEJJMETA «MATEMATHUKA»

Pabouas mporpamma mo mMareMaTuke A oOydaromuxcs 5S—9 kiaccoB pazpaboTaHa Ha
ocHoBe DeiepanbHOro rocy1apcTBEHHOT0 00pa30BaTEIbHOIO CTaHAAPTa OCHOBHOTO OOIIETO
oOpa3oBaHHs C YYETOM M COBPEMEHHBIX MHPOBBIX TpPEOOBAHUN, TPEIBSIBISIEMBIX K
MaTEMaTHYeCKOMY OO0pa30BaHUIO, W TPATUIIMH POCCHUHUCKOTO 00pa3oBaHHs, KOTOPHIC
00ecreYnBarOT OBIAJACHUE KIIIOUEBBIMH KOMIICTCHIUSMHU, COCTaBISIONIUMH OCHOBY JISI
HEIPEPHIBHOTO O0pa30BaHUS W CAMOPA3BUTHA, a TAKXKE IEIIOCTHOCTH OOIICKYJIBTYPHOTO,
JMYHOCTHOTO ¥ MO3HABATEIHHOTO PAa3BUTHS oOydarommxcs. B paboueit mporpamme ydTeHbI
ujen U noJsiokeHus KoHuenuuu pa3BUTHs MaTeMaTH4YecKoro obpaszoBanus B Poccuiickoi
denepanum.

B osmoxy mmdpoBoii TpanchopManumu Bcex cdep YEIOBEYECKOW JIEeSTeNbHOCTU
HEBO3MOHO CTaTh 00Opa30BaHHBIM COBPEMEHHBIM YeJIOBEKOM 0€3 0a30BOi MaTeMaTHYeCKOM
MOJTOTOBKU. Y3K€ B IIKOJE MAaTeMaTHKa CIYKUT OIMOPHBIM MPEIMETOM I H3Y4YEHUs
CMEXHBIX JUCIWIUIMH, a IIOCJIE€ IIIKOJbl pPEaTbHONH HEOOXOJAMMOCTBIO CTAaHOBUTCS
HeMpepbIBHOE 00pa3oBaHMe, YTO TpeOyeT MOJHOIEHHOW 0a30Boil 00IIeo0pa3zoBaTEIHLHOM
MOJTOTOBKH, B TOM YHCJIIE W MaTEeMaTHYEeCKOW. ITO OOYCIOBIEHO TEM, YTO B HAIW JTHU
pacTéT urciio mpodeccuii, CBSI3aHHBIX C HEIIOCPEACTBEHHBIM MPUMECHEHHEM MaTEMaTHKH: U B
chepe PKOHOMHKH, U B OM3HECE, U B TEXHOJOTUYECKUX OOJACTAX, U JaKe B TyMaHUTAPHBIX
chepax. Takum oOpa3om, Kpyr NIKOJBHHKOB, IJIs KOTOPBIX MaTeéMaTHKa MOXKET CTaTh
3HAYUMBIM MTPEAMETOM, PACIIUPSIETCS.

[TpakTrueckasi MOJE3HOCTh MaTEMAaTUKH OOYCIIOBJIEHA TEM, YTO €€ MPEIMETOM SBIISIOTCS
byHIaMEHTAJIbHBIE ~ CTPYKTYpbl ~ HAIIETO0  MHUpA:  MPOCTPAHCTBEHHBIE  (HOpMBI U
KOJMYECTBEHHBIC OTHOIICHHS OT MPOCTEHIITNX, YCBAUBAECMBIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 TOCTATOYHO CJIO’KHBIX, HEOOXOAMMBIX JIJISI Pa3BUTHsI HAYYHBIX M MPUKIATHBIX uaci. bes
KOHKPETHBIX MAaTeMaTHYE€CKUX 3HAHUM 3aTpyJHEHO MOHMMAaHHE MPUHIIUIIOB YCTPOWCTBA U
WCITOJIb30BAHUSI COBPEMCHHON TEXHWKH, BOCIPHUATAC W HMHTEPIIPETAIUS Pa3sHOOOpa3HOU
COIMAIIbHOM,  DKOHOMHYECKOW,  moiuThuueckod  uHbopmanuu,  ManodpdexTuBHA
MOBCEAHEBHAS TPAKTUYECKasl NEATeIbHOCTh. KaXkaoMy deloBeKYy B CBOSH IKU3HHU
MPUXOAUTCS BBIMOJIHATh PACUETHI U COCTABJATH AITOPUTMBI, HAXOAUTh W TMPUMEHATH
dbopMyJIBI, BIaIETh MPAKTHICCKUMU MPUEMAMH TEOMETPUUICCKUX U3MEPEHHUH U MTOCTPOCHUA,
YuTaTh WH(OpPMAIUIO, MPEACTABICHHYIO B BHUAC TaOJIWI, TUarpaMM M TpadHKOB, KUTh B
YCIIOBUSIX HEONPENCTEHHOCTH W IOHUMATh BEPOSTHOCTHBIN XapaKTep CIydalHbIX COOBITHMA.

OmHOBpPEMEHHO ¢ pacmupeHueM cdep NpPUMEHEHUS MaTeMaTHKAd B COBPEMEHHOM
obmectBe BcE Oosiee BaKHBIM CTAaHOBUTCS MATEMATHYECKH CTHJIb  MBIIUICHHUS,
MIPOSIBIISIIONITMICSA B ONMPEACIEHHBIX yMCTBEHHBIX HaBBIKax. B mporecce wu3ydeHUs
MaTEMaTUKH B apceHaJl MPUEMOB U METOJIOB MBIIUICHUS YEJIOBEKa €CTECTBEHHBIM 00pa3oM
BKJIFOYAIOTCS WHAYKIHMS W JEAYKIUs, 00OOIIEHWE M KOHKPETH3alMs, aHaJIW3 M CHHTE3,
Kiaccuukanus W cUCTeMaTusanms, alcTtparupoBanue U aHanorus. OOBEKTHI
MaTEMaTUYECKUX YMO3AKIIOUEHUH, MpaBUjia UX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHU3M
JOTUYECKHX  TOCTPOEHUH, CHOCOOCTBYIOT  BBIpAaOOTKE yMeHUs  (OpMYIUPOBATH,



000CHOBBIBaTh M JIOKA3bIBaTh CYXKJIEHHS, TEM CAMbIM PAa3BUBAIOT JIOTMYECKOE MBILIUICHHE.
Benymas ponap MNpUHAIICKUAT MaTeMaTuke U B (OPMUPOBAHMM AITOPUTMUYECKOU
KOMIIOHEHThI MBIIIJIEHUS W BOCIUTAHUM YMEHUU JEHCTBOBATh MO 33JaHHBIM aJIrOpUTMaMm,
COBEPILIEHCTBOBATh M3BECTHBIE U KOHCTPYHMPOBaTh HOBbIEC. B mporecce pemieHust 3amay —
OCHOBOW y4eOHOH [EATEeIbHOCTH Ha YPOKaX MAaTeMaTHKd — pPa3BUBAIOTCS TaKXKe
TBOpUYECKasi U MPUKIIaHAS CTOPOHBI MBILIJICHUS.

OOyuyeHue wmaTeMaTUKE JAET BO3MOXXHOCTh pa3BHBaTh Yy OOyYaroUIMXcsl TOYHYIO,
palMOHANbHYI0O U HWH(DOPMATUBHYIO pedb, yMEHUE OTOMpaTh Hauboiee MOAXOISAIINe
S3BIKOBBIC, CHMBOJIMYECKHE, TpadUyecKue CpeJICTBAa HJisi BBIPAKEHUS CYXICHHH W
HarJIATHOTO UX MPEJCTaBICHUS.

Heo0xoauMbpIM KOMIIOHEHTOM OOIIel KyJbTypbl B COBPEMEHHOM TOJKOBAHUU SIBIISIETCS
oO11ee 3HAKOMCTBO C METOZaMH TO3HAHUS ACHCTBUTEILHOCTH, MPEACTABICHUE O IPEIMETE U
METOJaX MAaTeMaTUKH, WX OTIMYUN OT METOJOB APYIMX €CTECTBEHHBIX U T'YMaHUTApPHBIX
HayK, 00 OCOOCHHOCTSIX MPUMEHEHUS MAaTeMaTUKH JJIsl PEIICHUS HAyYHbIX M MPUKIIATHBIX
3anad. Takum 00pa3oM, MaTreMaTHuecKoe 0Opa3oBaHUE BHOCUT CBOM BKJIaJ B (HOPMUPOBAHHE
o0111e# KyJIbTYphI Y€JIOBEKa.

W3yyeHne MaTeMaTHKd TakKe CIOCOOCTBYET 3CTETHMUECKOMY BOCIHUTAHHUIO YEJIOBEKa,
MOHMMAHUIO KpPAacoThl M H3AIIECTBA MATEMATHUUYECKUX PACCYXKICHUM, BOCIPHUITHUIO
r€OMETPUYECKHUX (DOPM, YCBOEHUIO UJIEU CUMMETPHUHU.

HEJIU U OCOBEHHOCTHU U3YYEHUS YUEBHOI'O IIPEAMETA
«MATEMATHUKA». 5—9 KIIACCBbI
[TpuopuTeTHBIMU 1ENIMH 00yUYEHUS MaTeMaTHKE B 5—9 KjaccaX TMMHA3UM  SIBIISTFOTCS:

* (opMuUpOBaHHE LEHTPAIbHBIX MATEMaTHYECKUX MOHATHA (YMCIO, BEJIWYMHA,
reoMeTpudeckas (urypa, mepeMeHHas, BEpPOSITHOCTb, (DYHKIH), 0OeCcTeunBarONnX
IPEEMCTBEHHOCTh U MEePCIEKTUBHOCTD MaTeMaTUYECKOTO oOpa3oBaHus
oOyyJarommxcs;

" [oJBeACHHE OOy4yaloUIMXCs Ha JOCTYIHOM JJsi HHUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTEMATUKH M OKPY>KArOLIEro MUPa, TOHUMAaHUE MaTEMAaTUKHU KaK 4acTH
oO1Iel KylbTYphl YEJIOBEUECTBA;

" pa3BUTUE MHTEIUIEKTYaJIbHBIX W TBOPYECKUMX CHOCOOHOCTEH  OOydarommxcs,
IIO3HABATEJIbHON aKTUBHOCTH, UCCIIEN0BATEIBCKUX YMEHUM, KpUTUYHOCTH MBIIUICHNUS,
MHTEpeca K U3YUEHUI0 MaTEMATHKU;

* ¢opmupoBaHne (YHKIUMOHAIBHOM  MaTeMaTHYECKOW  T'PaMOTHOCTH:  YMEHUS
pacno3HaBaTh MPOSIBICHUS MAaTEMaTHUYECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEMN
B peaJbHBIX JKU3HEHHBIX CUTYalMsIX U MPH W3YYCHHH APYTUX Y4eOHBIX MPEIAMETOB,
NpPOSIBJICHUS] 3aBUCUMOCTEH W 3aKOHOMEpPHOCTEH, (OpMyIUpOBATh HX Ha A3bIKE
MaTeMaTUKM M CO3/aBaTh MaTEMaTUYECKUE MOJENIHU, MPUMEHSATh OCBOCHHBIM
MaTeMaTUYeCKUi anmapar s peuieHus NPaKTHUKO-OPUEHTUPOBAHHBIX — 33J1ad,
MHTEPHPETUPOBATH U OLICHUBATH MOJYyUYEHHbIE PE3YJIbTATHI.

OCHOBHBIE JIMHUM COJEp)KaHMS Kypca MaremMaTuku B 5—9 knaccax: «Uucna wu
BBIUUCIICHUS», «Anredpa» («AnreOpandeckue BbIpaXEHHs», «YPaBHEHHS] U HEPABEHCTBAY),
«Dynkuny, «l'eomerpus» («I'eomerpuueckue ¢GUTYpbl U MX CBOWCTBay», «l3mepeHue
F€OMETPUYECKHUX BEIMYHMHY»), «BeposATHOCTh M cTaTUCTUKa». J[aHHBIE JIMHUM Pa3BUBAIOTCS



napajuleIbHO, KaXJasi B COOTBETCTBUU C COOCTBEHHOH JIOTMKOW, OJHAKO HE HE3aBUCHUMO
OJlHa OT JPYroM, a B TECHOM KOHTAKTe€ M B3auMojeicTBuU. Kpome 3T0ro, nx oObeauHseT
JIOTUYECKAs COCTABJISIIOLIAs, TPAAULIMOHHO MPUCYIAsi MaTEMATUKE U MPOHU3BIBAIOIIAS BCE
MaTeMaTHUYECKHUE KypChl U coaeprkaTenbHble TuHuu. ChopmynupoBanHoe B DenepaibHOM
TOCyIapCTBEHHOM  00pa3oBaTeIbHOM CTaHAapTe OCHOBHOIO 00mero o0Opa3oBaHUs
TpeOOBaHUE «yMETh OIEPUPOBATH MMOHATHSAMM: ONpPEJEICHHE, aKCuoma, TeopeMa,
JTIOKA3aTesIbCTBO; YMEHHUE pacllO3HAaBaTh MCTUHHBIE U JIOKHBIE BBICKA3bIBaHUS, NPUBOJHUTH
IPUMEPBl W KOHTPIPHUMEPBI, CTPOUTH BBICKA3BIBAHUSA W OTPHUIIAHMS BBICKA3bIBAHUI
OTHOCHTCSI KO BCEM KypcaMm, a (GopMHpOBaHHUE JIOTHYECKUX YMEHUI pacnpeaensieTcs o BCEM
rojiaM o0y4eHusl Ha ypOBHE OCHOBHOT'O OOIIET0 00pa30BaHUAI.

ConepxxaHnue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pE3yJbTaTaM OCBOCHHUS
[TpumepHoii paboueii mporpaMMsbl, pacipeIeIEHHBIM 110 ToJaM 00yUeHUsl, CTPYKTYPUPOBAHO
TakKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, INPHUHUMUIIHAIBHBIM BOIpPOCaM OOy4aroluecs
oOpanjayiich HEOJAHOKPATHO, YTOOBI OBJIQJICHUE MATEMATHUYECKUMU MOHATUSIMU U HAaBBIKAMU
OCYIIECTBIISIOCHh  MOCJIEAOBATEIbHO W MOCTYHAaTeNIbHO, C COOJIOJCHUEM MpUHIUIA
IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIOYAIMCHh B OOIIYI0 CHUCTEMY MaTeMaTHUYECKUX
NpeAcTaBlIeHU oOydalolmxcsd, pacmupss u  yrayonss e€, oOpa3ys HpodHbIe
MHO>KECTBEHHBIE CBS3U.

MECTO YYEBHOI'O IPEIMETA «<MATEMATHUKA» B YYEBHOM IIJIAHE

B cootBerctBUM ¢ DenepanbHbIM T'OCYIAPCTBEHHBIM 00pPa30BATENbHBIM CTAHIAPTOM
OCHOBHOTO 00IIero o0pa3oBaHHs MaTeMaTHKa SBISETCS O00S3aTeNbHBIM MPEIMETOM Ha
JAHHOM YpoBHe oOpaszoBanHusa. B 5—9 xkmaccax yueOHbIi mnpeaMer «MaTemaTukay
TPaJAMIIMOHHO U3y4aeTCs B paMKaxX CJIEAYIOIUX Y4eOHBIX KypcoB: B 5S—6 Kilaccax — Kypca
«Marematukay, B 7—9 kiaccax — KypcoB «AuredOpa» (BKJIIOUYAsi 2JIEMEHThI CTATUCTUKU U
Teopun  BepositHocTe) U «leomerpusi». Hactosimieir  mporpammoil  BBOAMTCS
CaMOCTOSITENIbHBIN yueOHBIN Kypc «BeposiITHOCTh U CTaTUCTUKAY.

Hacrosieit mporpaMmoil npeaycMaTpuBaeTcCsl BbIICJICHUE B YICOHOM IJIaHE HA U3YUYEHUE
MaTeMaTuKu B 5—8 Kiaccax 5 y4eOHBIX 4YacOB B HENEII0 B TEUEHHE KaXXIOro rojaa
o0yueHusi, B 9 kiaccax 6 y4eOHBIX 4acOB B HEJEII0O B TEUEHHME KaXJOro roja oOydeHus,
Bcero 884 y4eOHbIX yaca.

JlonmycTuMO JIOKanbHOE MEPEPACHPENEICHUE U IEPECTAHOBKA DJIEMEHTOB COJEPKAHUS
BHYTPH JIaHHOTO Kiacca. KoiamdecTBo MpOBEPOYHBIX PAaOOT (TEMATHMYECKHH W HMTOTOBBIN
KOHTPOJIb Ka4yeCTBa YCBOCHMSI YYE€OHOrO MaTepHayia) M WX TUIl (CaMOCTOSATEIbHBIE U
KOHTpPOJIbHBIE PabOThI, TECTHI) OCTAIOTCSA HA YCMOTpPEHHE yuuTensi. Takke yuyuTenb BIIpaBe
YBEJIMYUTh WJIM YMEHBIIUTH YMCIO YYEOHBIX 4acoB, OTBEACHHBIX B [IpumepHoit pabodeit
nporpamMme Ha o0000IlIeHHe, TOBTOPEHUE, CHUCTEMATHU3AlMI0 3HAHUM OOy4arolIuXcs.
EQuHCTBEHHBIM, HO MPUHIMIUAIBLHO BAXHBIM KpPUTEpPUEM, SBISETCA JOCTHUKEHUE
pe3ynbTaToOB oOy4eHus, yKa3aHHBIX B HACTOSIIEH porpaMme.

IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA
YUYEBHOI'O IPEIMETA «<MATEMATHUKA»

HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATDBI

IIaTpuoTHyecKoe BOCIUTAHKE:




MPOSIBJICHUE MHTEPECA K MPOIIIOMY M HACTOSIIIEMY POCCHUICKON MaTEMATUKH, IIEHHOCTHOE
OTHOLIEHHE K JOCTHKECHUSAM POCCHMCKMX MATEMATUKOB M POCCUHWCKOW MaT€MaTUYE€CKOU
IITKOJTBI, MICTIONIb30BAHME 3TUX JOCTHKEHUH B APYTUX HAyKax U MPUKIAIHBIX cepax.

Fpamancxoe U JYXOBHO-HPaBCTBC€HHOEC BOCIIMTAHUE:

TOTOBHOCTh K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJaHWHA U peau3allid ero Ipas,
Npe/CTaBICHUE O MAaTEMaTHYEeCKHX OCHOBaX (YHKIIMOHUPOBAHMS PAa3IMUHBIX CTPYKTYD,
SABJICHUM, TPOLEAYp TPaxJTaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Mp.); TOTOBHOCTH K
00CYXJIEHHIO 3TUYECKUX MPOOJIEM, CBI3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTUKEHUI
HayK{, OCO3HAHUE BaKHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB B I€ATEILHOCTH YUEHOTO.

TpynoBoe BocniuTanue:

YCTAaHOBKAa HA AaKTHBHOE Yy4YaCTHUE B PEIICHHM NPAKTHYECKUX 3a1a4 MAaTEMaTUYECKOU
HaIpaBJIE€HHOCTH, OCO3HAHUE BAaXXHOCTU MATEMAaTHYECKOro 00pa3oBaHUS Ha NPOTSHKEHUU
BCEU >KMU3HU Ui yCIIEIIHOW NMPO(eCCUOHATBbHON AESITEIbHOCTH U Pa3BUTHE HEOOXOIUMBIX
YMEHUI; 0CO3HAHHBIM BBIOOPOM U MOCTPOEHUEM UHIMBHUIYaIbHOW TPAEKTOPUH 00pa30BaHuUs
Y )KU3HEHHBIX IJITAHOB C YYETOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX OTPEOHOCTEN.

JcTeTHYecKoe BOCIIUTAHME:

CIIOCOOHOCTh K OSMOIOUOHAIBHOMY M JCTCTHUYCCKOMY BOCIHPUATUIO MATCMATHYCCKHUX
O6’bCKTOB, 3aaay, pemeHI/Iﬁ, paCCY)KﬂeHHﬁ; YMCHHUC BUACTDH MaTCMaTHYCCKUC
3aKOHOMCPHOCTH B HCKYCCTBC.

HCHHOCTI/I HAYYHOI'0O MO3HAHUSA:

OpUEHTaIUs B JEATECIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl 4YEJIOBEKa, MPUPOJbI W OOIIECTBA, MMOHUMaHUE
MaTeMaTUYECKOM HayKh Kak cepbl YEJIOBEUYECKOM NESITEIBHOCTH, JTANoOB €€ pa3BUTUS U
3HAYMMOCTH JUISl Pa3BUTHUS  UMUBWJIM3ALMAM; OBJAJCHUE  SI3BIKOM MAaTEMaTUKU U
MAaTEMATUYECKON KYJBTYpOU KAaK CPEACTBOM ITO3HAHUS MHpA; OBJIAJACHUE TPOCTEUITUMHU
HaBBbIKAMU UCCJIEA0BATEIILCKON IESITEIBHOCTH.

du3znveckoe BocnuTtanue, GopMHpPOBaHHME KYJILTYPbl 310POBbSi M 3MOLIMOHAJIBLHOIO
0J1aronoJIy4us:

TOTOBHOCTh NPUMEHSITh MaTEMAaTUUYECKHE 3HAHMS B MHTEPECAX CBOETO 3/I0POBbSI, BEICHUS
3I0pOBOTO OOpa3a >KW3HHU (30pOBOE TMUTaHWE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUU U
OTIIbIXa, peryisipHas (u3udeckas aKTUBHOCTH); C(HOPMUPOBAHHOCTH HaBBIKA PEQIICKCHUH,
MpU3HAHUE CBOETO MPaBa Ha OMIMOKY W TAKOTO K€ MpaBa IPYroro 4eiaoBeKa.

JKOJOrMYEeCKOe BOCIIUTAHUE:

OpUEHTAlMsI HAa MPUMEHEHHE MaTeMaTU4YeCKUX 3HAHUU I pelleHus 3aJad B 00JacTu
COXPAaHHOCTH OKpPY>KAlOILEW Cpelabl, MUIAHUPOBAHUS MOCTYNKOB M OLEHKHM HMX BO3MOYKHBIX
MOCIIEACTBUM AJI1 OKpY’Kalolel cpeibl; 0CO3HaHKE TTI00aIbHOr0 XapakTepa IKOJIOTUYECKUX
npo0JieM U IMyTel UX pereHusl.

JIMYHOCTHBIE  pe3yJbTaThbl, O0ecneYuBaOIIMEe AJANTANUI0 O0ydYawIinerocs K
U3MEHAKIIMMCS YCJI0BHSAM COIMAJIbHOU U MPUPOIHOM CPeAbI:

T'OTOBHOCTb K I[CﬁCTBPI)IM B YCIIOBHAX H€OHp€I[CHéHHOCTI/I, IMOBLIIICHNUEC YPOBHA CBOEH
KOMIICTCHTHOCTHU YCPC3 IMPAKTHUYCCKYHO ACATCIBHOCTb, B TOM YHUCIIC YMCHHUC YUYUTHBCA Y



IpYruX JtoJel, MpuoOpeTaTh B COBMECTHOM JESTENIbHOCTH HOBBIE 3HAHMS, HABBIKU U
KOMIIETEHIIUH U3 OIbITa IPYTHUX;

HE00X0IUMOCTh B ()OPMHPOBAHWU HOBBIX 3HAHUW, B TOM uucie (HOpPMYIUPOBATH HJIEH,
MOHSITHS, TUTIOTE3bI 00 00BEKTAX U SBJICHUSAX, B TOM YHCIIE pPaHEe HE U3BECTHBIX, 0OCO3HABATH
AePUIUTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CUTYyallMl0, BOCIHPUHUMATh CTPECCOBYIO
CUTYalIMIO KaK BbI30B, TPEOYIOLIMI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBIE PELICHUS U
nercTBUd, GOpMYyIUPOBATh U OLIEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJ/IBTATDBI
MeranpeaMeTHbIE pe3yIbTaThl OCBOEHUS MPOTPaMMBbI yueOHOTo npeaMmeTa «MaremMaTnka

XapaKTePU3yIOTCSl  OBJIAJICHUEM  VHUBEPCAIbHbIMU ~ HO3HABGAMENbHBIMU  OelicmBUIMU,
VHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU OCliCMEUAMU U YHUBEPCATbHLIMU Pe2Y/IAMUGHBIMU
oeticmeusimMu.

1) VuueepcanvHvie noznasamenvHsle Oelicmsus obecnedusaom Qopmuposanue 6a308bix
KOCHUMUBHBIX NPOYecco8 00y4aromuxcs (0ceoeHue Memooo8 NOZHAHUSL OKPYICAIOUe20
MUpQ; NpuMeHeHue JN02UYeCKUX, UCCIe008aAMeNbCKUX Onepayuil, ymeHuil pabomamsv c
ungpopmayueii).
ba3oBble j1ornyeckue 1eicTBus:

" BBISBISTH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKM MAaTEMaTUYECKUX OOBEKTOB,
MOHATUH, OTHOUICHUN MEXIY MOHITHAMHU; (OPMYJIHPOBATH OINpPEACIICHUS MOHSITHIA,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIMN, OCHOBaHUS I 0000IIeHuUs
U CpaBHEHUS, KPUTEPUH MPOBOJIUMOTO aHAN3A;

" BOCHPUHHMATh, POPMYIUPOBATH U MPEOOPA30BLIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpUlIaTETIbHBIC, €IUHUYHBIC, YACTHBIC U O0IIME; YCIOBHBIE;

" BBISBIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TPOTUBOPEUUS B
dakTax, MaHHBIX, HAONIONCHUSIX U YTBEPKIACHUAX; NpenjIaratb KpUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU U IPOTUBOPEY U,

" JIeNiaTh BBIBOJIBI C MCIIOJB30BAHUEM 3aKOHOB JIOTHKHU, JIETYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOYEHU N, YMO3AKIFOUCHUH 110 aHAJIOTHH;

" pa3duparh JOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIACHUN (MpsSMble H  OT
OPOTUBHOIO),  TPOBOJUTH  CAMOCTOSITEIBHO  HECJOXKHBIE  JIOKa3aTeIbhCTBA
MaTeMaTU4ecKnX (PaKToB, BBICTPAWBATH APTYMEHTAIMIO, TPHUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;

" BpIOMpATh CHOCOO pelIeHus ydeOHOW 3ajaur (CpaBHUBATh HECKOJIBKO BapHUaHTOB
perieHusi, BHIOUpaTh HanOoJIee MOAXOISIINNA ¢ YIETOM CaMOCTOSITEIHHO BBIICJICHHBIX
KPUTEPUEB).

ba3oBble uccieaoBarebCKue 1eHCTBUA:

" JCHOJIb30BaTh  BOMPOCHl  KaK  HCCIEAOBATEIIbCKUM  MHCTPYMEHT  IO3HAHUS;
dbopMynrpoBaTh BOITIPOCHI, bukcupyroume IIPOTUBOPEYHE, npo0iemy,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE M JaHHOE, (OpMHpOBaTH THIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

" IIPOBOOUTH IIO CAMOCTOATCIBHO COCTABJICHHOMY IIJIaHY HECJI0KHBIN OKCIICPUMCHT,



HEOOJIBIIIOE HMCCJICOBAHWE I10 YCTAaHOBJIICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00bEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXIY COOOiA;

CaMOCTOSATENIbHO  (OpMYJIHpOBaTh OOOOIIEHWS H BBIBOABI IO  pe3yibTaTam
IIPOBEIEHHOTO HAOIIOACHUS, UCCIICIOBAHUS, OIICHUBATh IOCTOBEPHOCTD MOJYYCHHBIX
PE3yNbTaTOB, BEIBOJIOB M 000OIICHUI;

IPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TIpollecca, a TakKe  BBIIBUTATh
MIPEATOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH HEAOCTATOYHOCTh M U30BITOYHOCTh MH(OpPMAIMH, JAHHBIX, HEOOXOAUMBIX
JUTSL pELICHUS 3a]1a4H;

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIHIO
pa3IMYHBIX BUAOB U (POPM IPEICTABICHMS;

BBIOMpATh (opMy TIpeACTaBICHHS HMHPOPMAUMU W WIUIIOCTPUPOBATH pEIIaeMble
3aJlauy CXeMaMH, JuarpaMmmMaMu, HHOHM rpa@uKoil 1 uX KOMOMHAIUAMUY;

OLICHUBATh HAAEKHOCTh MH(OPMAIIMH 110 KPUTEPHSIM, MPEIOKEHHBIM YUUTEIEM WU
c(hOpMyYITUPOBAHHBIM CAMOCTOSITENBHO.

2) Vuueepcanvhvie KOMMYHUKAmMUGHblE Oelicmeus obecneyusarom c@opmuposaHHoCcms
COYUANBHBIX HABBIKOB 00YYATOWUXCSL.
OO0menne:

BOCIIPUHUMATh U (HOPMYITUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMHU U LEIIMU
OOIlIeHusT; SICHO, TOYHO, I'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHUS B YCTHBIX U
MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS TI0 X0y pElIeHUs 3a/1auyi, KOMMEHTUPOBATh
IIOJIyYE€HHBIN PE3YJIbTAT;

B X0J1¢ 00CYXKJICHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYK/1aeMOU TEMBbI, IPOOJIEMBI,
pemiaeMoil  3aJaud, BBICKA3bIBaTh WJEH, HAIIEJIEHHbIE Ha TOWUCK PEIICHUS;
COTIOCTaBIIATh CBOU CYXIECHHUS C CYXKICHUSIMHU JPYTMX YYaCTHUKOB JIHAJIOTA,
oOHapy>KHUBaTh PA3IMUME U CXOJICTBO MO3UIINIA;, B KOPPEKTHOU popme hopmMyTupoBaTh
pa3HOIJIacHsl, CBOU BO3PAKEHUS;

MIPENICTABIIATh PE3YJIbTATHI PEIICHUS 33/1a4M, SKCIIEPUMEHTA, UCCIICIOBAHUS, TTPOCKTA;
CaMOCTOSTENILHO BBHIOMPATh (DOpMaAT BBICTYIUICHHS] C YYETOM 3ajlay MPE3CHTAIMH U
0COOEHHOCTEH ayUTOPHUHU.

CoTpyaHuyvecTBo:

MOHUMATh W HWCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUAYAJIHLHOW pabOTHI
P PEIIEHNN y4eOHBIX MaTEMAaTUYECKHIX

3a/1a4; TPUHUMATHh I11€7hb COBMECTHOW JIESITEIbHOCTH, IUIAHUPOBATh OPTaHU3AINIO
COBMECTHOM pabOThl, pacmpenesiTh BHABI pabOT, JOTOBApPUBATHCA, OOCYKIATh
MIPOIIECC U PE3YNHTAT PadOTHI; 00001I1aTh MHEHHSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (00CyxkaeHHs, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI U Jp.); BBITIOJHATH CBOIO YacTh paOOThI U KOOPAMHUPOBATH CBOU
JICUCTBUSA C JIPYTUMH 4JICHAMHW KOMAaHJbI, OIICHWBATh Ka4yeCTBO CBOETO BKJIaJa B
OOIIHIA MMPOIYKT MO KPUTEPHUSAM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvnvie pecynamuensle oelicmaus obecneyusarom opmuposanue cmolCl08bix
VCMAHOBOK U HCUSHEHHBIX HABBIKOB TUYHOCTIU.



Camoopranusanus:

" CaMOCTOSITEJIbHO COCTaBISATh IUIAH, aJTOPUTM pelIeHHs 3afadd (WM €ro 4YacTh),
BBIOMpATh CHOCOO0 pElIeHHS € Y4ETOM MMEIOUIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEUICHUN C YUETOM
HOBOM HH(OpPMAIUH.

CaMOKOHTPOJIb:
" BJAJETh CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJISI MpoIlecca U pe3ysbTara perieHus
MaTEeMaTUYECKOM 3a/1auu;

" [IPEOBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IPU PEUICHUU 3aJa4l, BHOCUTH
KOPPEKTHUBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HalIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEM;

" OIIEHMBAaTh COOTBETCTBUE pe3yJibTaTa AEATEIbHOCTU MTOCTABJICHHOMN 1IEJIM U YCIOBUSM,
OOBSICHSATh MPUYUHBI JTOCTUXKEHUSI WM HEJOCTHKEHUS IEJIH, HaXOJUTh OIIUOKY,
JlaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHUsA [IlpumepHoil paboueill mporpaMMbl MO MaTE€MaTUKE
IpEJCTaBiICHbl MO TroAaM OOy4YeHHs B CIEAYIOUIMX pasfenax IporpaMMbl B paMKax
OTAEIBHBIX KypCcOB: B 5—06 Kilaccax — Kypca «MaremaTtuka», B 7—9 Kiaccax — KypcoB
«Anrebpay, «['eomerpus», «BeposTHOCTh U CTaTUCTUKAY.

Pa3zBuTne  JIOTMYECKMX  MPEACTABICHWM W  HABBIKOB  JIOTMYECKOTO  MBIIUICHUS
OCYUIECTBJISIETCS. HA MPOTSHKEHUH BCEX JIET OOy4YEeHHs B OCHOBHOM IIKOJE B paMKax BCEX
Ha3BaHHBIX KypcoB. [Ipenmnosaraercs, 4To BBIIYCKHUK OCHOBHOW IIKOJIBI CMOYKET CTPOUTH
BBICKA3bIBaHUS W OTPULIAHUS BBICKA3bIBAHMM, pPACIIO3HABATh WCTHUHHBIE W JIOKHBIC
BBICKA3bIBaHUS, NPUBOAUTH IIPUMEPbl U  KOHTPHPUMEPBI, OBIALACET MOHATUAMM:
ONPENEIICHUE, aKCUOMa, TEOPEMA, JOKA3aTeNbCTBO — M HAYYUTCS HCMOJb30BaTh UX IPHU
BBITIOJTHEHUH y4eOHBIX u BHEYYEOHBIX 3a1a4

PABOYASA ITIPOI'PAMMA YUEBHOI'O KYPCA «<MATEMATUKA». 5—6
KJIACCBI

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

[TpuoputeTHBIMH LIETIMU O0yUEHHUS MaTeMaTUKe B 5S—6 Ki1accax sIBISIFOTCS:

" [pOAODKEHHE (POPMHUPOBAHUS OCHOBHBIX MAaTEMAaTHYECKUX TMOHITHHA (YMCIIO,
BEJIMYMHA, TeoMeTpuueckas ¢Qurypa), OOECHeuMBAIOIIUX MPEEeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHus 00yUarOIINXCS;

" pa3BUTHE WHTEUIEKTYQJIbHBIX M TBOPYECKHUX CHOCOOHOCTEH  OOydarommxcs,
MO3HABATEILHON aKTHBHOCTH, HMCCIEIOBATEIbCKUX yYMEHMIA, MHTEpeca K H3yYCHUIO
MaTeMaTHKHU;

" [oJBeACHHE OOy4yaloUIMXCsi Ha JOCTYIHOM [JJsi HUX YpPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEMaTUKH U OKPY>KAIOIIIETO MUPA,

* ¢opmupoBaHue (YHKIMOHAJIBHOW  MaTEMaTHUYECKOM  TPaMOTHOCTH:  YMEHHS
pacro3HaBaTh MaTeMaTU4YecKrue OOBEKThl B PEATbHBIX >KU3HEHHBIX CUTYallUsX,
NPUMEHATh OCBOCHHBIE YMEHHs IJIsl PEIICHUsS MPAKTUKO-OPUEHTHPOBAHHBIX 3ajad,



UHTEPIPETUPOBATh IMOJIYUYEHHbIC PE3YJIbTAaThl M OILIEHUBATh HUX HA COOTBETCTBUE
MPaKTUYECKON CUTYALINH.

OCHOBHBIE JJMHUU COZAEPXKaHU Kypca MaTeMaTUKH B 5S—6 kiaccax — apudmernyeckas u
F€OMETPUYECKAs, KOTOpPBhIE PA3BHBAIOTCA NapaJUIENbHO, KaXJash B COOTBETCTBHH C
COOCTBEHHOM JIOTMKOW, OJJHAKO, HE HE3aBUCUMO OJHA OT JIPYIrOd, a B TECHOM KOHTAaKTe U
B3aUMOJICUCTBUM. Takke B Kypce MPOHUCXOAHUT 3HAKOMCTBO C 3JIEMEHTaMU ainreOpsl U
ONMCATEIIBHON CTaTUCTUKHU.

N3yyenue apu(pMeTHYEeCKOro marepraja HauYMHAETCA CO CHUCTEMATH3alUd U Pa3BUTHS
3HAHMM O HATypaJbHBIX 4YHUCIAaX, IOJYYEHHBIX B HadaJbHOM Mmkose. Ilpm 3TOM
COBEpUICHCTBOBAHNE BBIYHCIUTEIBHON TEXHUKH U (HOPMUPOBAHHE HOBBIX TEOPETUUYECKUX
3HAHMI COYETAETCS C Pa3BUTUEM BBIYMCIUTEIBHON KYJIbTYPbl, B YACTHOCTH C OOy4YE€HUEM
IPOCTEHIIMM NpUEMaM NPUKUIKA W OLECHKH pPE3yJIbTaTOB BbIYMCICHUM. [3ydeHue
HATypaJbHBIX YUCEN NPOAOIKAETCS B 6 Kilacce 3HAKOMCTBOM C HAYaJIbHBIMU IMOHSATUSMU
TEOPHUH JETUMOCTH.

Jpyroil KpynHsbIii OJIOK B COAEpX)aHUU apuPMETHUECKON TUHUU — 3TO Apodu. Hauano
U3y4€HUs OOBIKHOBEHHBIX U JECATHUUHBIX IpOOEi OTHECEHO K 5 Kiaccy. JTO NMEepBBIN 3Tall B
OCBOEHHH JIp00OEii, KOraa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH UJI€SIMH, IOHATUSIMU TEMBI.
[Ipu »TOM paccMoTpeHre OOBIKHOBEHHBIX ApOoOE€l B MOJTHOM OOBEME MpPEAIIECTBYET
U3YYEHHUIO JIECATUYHBIX APOOEH, 4TO 11€1eCO00pa3HO ¢ TOYKU 3PEHUS JIOTMKU H3JI0KEHHS
YUCJIOBOM JIMHWU, KOTJa IMpaBuia ACHCTBUN C JECITUYHBIMU IPOOSMU MOKHO OOOCHOBATh
y’K€ H3BECTHBIMHU QJIFOPUTMAMH BBIIOJHEHUS] JEUCTBUM C OOBIKHOBEHHBIMU JIPOOSMHU.
3HaKOMCTBO C JIECATUYHBIMU JPOOSIMM PACIIUPUT BO3MOKHOCTH I TOHUMaHUs
OoOy4JalImUMHUC MPUKIAJHOTO TMPUMEHEHUS HOBOW 3alMCU MpPU HM3YyYEHUU JAPYTux
IIPEAMETOB U MpPU MPAKTHYECKOM HCMOJIb30BaHHHM. K 6 Kiaccy OTHECEH BTOpPOM 3Tam B
U3y4eHUU Jpo0el, Tae NPOUCXOJUT COBEPIICHCTBOBAHUE HABBIKOB CpPABHEHUS U
npeoOpazoBaHusl ApoOei, OCBOCHHWE HOBBIX BBIYUCIMTEIBHBIX AJITOPUTMOB, OTTAYMBAaHUE
TEXHUKU BBIUYMCIEHUH, B TOM YKCJI€ 3HAYEHUI BBIPAXKEHHI, COJIEpKaIUX U OOBIKHOBEHHBIE,
U JECSITUYHBIE JpOOM, YCTAHOBJIGHUE CBS3€M MEXIy HHUMH, PACCMOTPEHHE TPUEMOB
pemieHust 3amad Ha JApoOou. B Hawane 6 kiacca MPOUCXOAUT 3HAKOMCTBO C TOHSITHEM
IPOLICHTA.

OC00OEHHOCTBIO U3YyUEHHUS MOJIOKUTEIBHBIX U OTPULATEIBHBIX YUCEIN SABISIETCS TO, YTO OHH
TaK)K€ MOTYT pacCMaTpHUBaThCS B HECKOJBKO 3TanoB. B 6 kiacce B Hauaje U3y4eHHs] TEMBI
«IlonoxxuTenpHble W OTPULATENIBHBIE 4YMCIa» BblIensercs noarema «llensle wucna», B
paMKax KOTOpOM 3HAaKOMCTBO C OTpHUIATENbHBIMA YHCIaMH U JICUCTBUSIMU C
MOJIOKUTEJIBHBIMUA U OTPHULIATEIbHBIMU YMCJIAMH MPOUCXOJUT HA OCHOBE COJAEPKATEIBHOIO
0/X0/1a. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMMTH YYAIIUXCS MPAKTUYECKU CO
BCEMH OCHOBHBIMU MOHATUSIMU TEMBI, B TOM YHCJIE U C IPABUJIAMU 3HAKOB IIPU BBIIIOJIHEHUN
apugmeTnyeckux AeicTBui. M3yueHue panuoHaIbHBIX YKCENl Ha 3TOM HE 3aKOHYMUTCS, a
OyZeT MpOoJOJHKEHO B Kypce anreOphl 7 Kiacca, 4TO CTAHET CIAEAYIOLIUM IPOXOJOM BCEX
NPUHLUIIUMATIBHBIX BOIMPOCOB, TEM CaMbIM pa3liejeHHe TPYAHOCTEH 00JierdaeT BOCHPUSATHE
MaTepuana, a paclpeiesieHie BO BpPEMEHH CIOCOOCTBYET MPOYHOCTH MPHUOOPETaeMBbIX
HAaBBIKOB.

ITpu oOydeHHHM pELIEHUI0 TEKCTOBBIX 3a7ad B S5—6 Kiaccax HCIOJIB3YIOTCA
apudmernyeckue NpUEMBI penieHus. TeKCTOBbIE 3a7aud, pellaeMble MpH OTPabOTKe



BBIYMCIIUTEIBHBIX HAaBBIKOB B 5—6 Kilaccax, pacCMAaTPUBAIOTCS 3aJlayil CJIEIYIOLUIUX BUOB:
3ala4yl Ha JIBWJKEHUE, HA YacTH, HA IOKYIKH, Ha PabOTy M IPOU3BOJUTENIBHOCTb, Ha
IOPOLEHTHI, HAa OTHOWIEHUs U mnponopuuu. Kpome Ttoro, oOyuaromuecsi 3HAKOMSTCS C
npuéMaMy peleHus 3ajad 1mepedopoM BO3MOXKHBIX BapHAaHTOB, ydarcs padoTaTh C
uHpopMaluen, NpeACcTaBIeHHON B (hopMe TaOJINL WM JUarpamm.

B paboueii TporpaMme MPEayCMOTPEeHO  (POopMUpOBaHUE  MPOMEACBTUUCCKUAX
aireOpanvecKux IpejcTaBieHud. bykBa kak CUMBOJI HEKOTOPOTO YMCIA B 3aBUCUMOCTHU OT
MaTeMaTHYECKOTO KOHTEKCTa BBOJWTCS TNOCTENEHHO. DyKBEHHAass CHUMBOJIMKA IIMPOKO
UCIIOJIB3YETCS IPEKE BCETO AJIS 3aIIUCH OOLIUX YTBEPIKACHUN U IPEUI0KEHUH, PopMyJ, B
YACTHOCTH ISl BBIYMCIIEHUSI TEOMETPUUYECKHUX BEJIMYHH, B KAYECTBE «3aMECTUTEIS) YNCIIA.

B kypce «Marematuknm» S5—6 KJIAacCOB MpEACTaBI€HA HAarjsgHas TEOMETpus,
HalpaBJieHHas Ha pa3BUTHE OOpPA3HOTO MBILUICHUS, HPOCTPAHCTBEHHOTO BOOOpaXEHMUS,
U300pa3UTENbHBIX YMEHUH. OTO BaXHBIM 3Tall B M3YYEHUH T[E€OMETPHH, KOTOPBIU
OCYIIECTBIISIETCS HAa HArJsAAHO-IIPAKTUUECKOM YPOBHE, ONHUpAeTCs Ha HarsgIHO-00pa3Hoe
MBIIJIEHUE 00y4arImuxcs. bobas poib OTBOAUTCA MPAKTUYECKON NeATEIbHOCTH, OIBITY,
IKCIEPUMEHTY, MojenupoBaHuto. OOyvaromuecss 3HAKOMSTCS C TE€OMETPUUYECKUMHU
(¢urypaMu Ha IJIOCKOCTH M B MPOCTPAHCTBE, C UX MPOCTEUIIMMHA KOHPUTYypaALMsIMU, ydaTcs
M300pakaTh UX HA HEITMHOBAHHOM M KJIETYaTON Oymare, paccCMaTpHBAIOT UX MPOCTEHIINE
cBorcrBa. B mpomecce UM3ydyeHHMs HAIVIAHOW TIE€OMETPUM  3HAHUA, IIOJYyYEHHBIE
00yJarouMMucs B Ha4aIbHOW LIKOJIE, CHCTEMATH3UPYIOTCS M PACIIUPSIIOTCA.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yueOHOMYy IUIaHy B 5—6 Kjaccax H3ydaeTcs WHTETPUPOBAHHBIA MpenMeT
«Marematnkay, KOTOpbIM BKIIIOUAET apu(PMETHUECKUI MaTepHUal U HAIJISIIHYI0 T€OMETPHIO,
a Takke TMpONEIEeBTUYECKUE CBEIEHUS M3 anreOpbl, B3JEMEHTHl JIOTUKM U Hayaia
OIMCATEIBHON CTAaTUCTUKH.

VYyeOHbIN MJIaH HA U3YyYEHUE MAaTEMAaTUKH B 5—6 Kilaccax OTBOJUT HE MEHee 5 yuyeOHBIX
4acoB B HEJCIIO B TEUCHUE KaXKI0TO Tojia o0ydeHus, Bcero He MmeHee 340 ydeOHbIX 4acoB.

COAEPXKXAHHUE YYEBHOTI' O KYPCA (I1IO I'OAAM OBYYEHMUA)

5 kaace

Hamypansnsie uucna u nyno

HarypansHoe uuciio. Pan HarypanpHbix yucen. Yucino 0. M3o0paxeHue HaTypaibHBIX
Yyucel TOYKaMU Ha KOOPJIMHATHOM (YMCIOBOM) IPSIMOMA.

[lo3unmonHas cucrema CUMCIEHMSA. PUMCKas HyMepauus Kak NpUMEP HENMO3WLHMOHHOU
CHUCTEMBI CUNCIICHHUS. [ecsiTuuHas cuctemMa CUMCIEHUSI.

CpaBHeHHE HaTypaJlbHbIX 4YHCEJl, CPaBHEHHME HaTypajbHbIX uncen ¢ HylaéM. CrnocoObl
cpaBHEeHUS. OKpyIJIEeHUE HATyPaJIbHBIX YUCET.

CrnoxxeHre HaTypajbHbIX YMCEN; CBOMCTBO HYJS IpU CIOXEHUU. BbluuTaHue Kak
NEUCTBUE, OOpaTHOE CIOXEHUIO0. YMHOKEHHE HATypajbHBIX YMCEJN; CBOMCTBA HYJIS H
€IMHULbl TP YMHOXXEHUHU. [leneHne kak aeicTBue, 0OpaTHOE YMHOKEHHI0. KOMIOHEHTHI
NeHCTBUM, CBsI3b Mexay HuMH. [IpoBepka pe3ynpTaTa apu(METHYECKOTo JIEHCTBUSI.
[lepemecTuTeNnbHOE W COYETATENIBHOE CBOWCTBA (3aKOHBI) CIIOKEHUS U YMHOXEHMUS,



pacrpeeanuTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHHUS.

Hcnonb3zoBanue OykB Juisi 0003HAUYEHMS] HEU3BECTHOTO KOMIIOHEHTA M 3allMCU CBOWCTB
apupMETUIECKUX JEeHCTBUI.

JlenuTenu m KpaTHbIEC 4MCIa, pa3iloKeHUEe Ha MHOKATENU. [IpocTeie U cocTaBHBIE YuCa.
[Tpuznaku nenumocty Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKOM.

CreneHb € HaTypaJlbHBIM IIOKa3aTejieM. 3aluCh YHCIAa B BHJIE CYMMBI pa3psIHBIX
CJaracMpblIX.

YucnoBoe BblpaKe€HHE. DBpIUKMCIEHME 3HAYEHWM YHCIOBBIX BBIPAKECHHM; IOPSAIOK
BBITIOJTHEHUA JeWcTBUU. MCMONb30BaHWE TMIpU BBIYUCICHUSX IEPEMECTUTEIBHOIO U
COYETATEJIBbHOIO CBOMCTB (3aKOHOB) CIIOKEHUS M YMHOXEHHUS, PacHpeleIuTeIbHOrO
CBOWCTBA YMHOKECHUS.

/lpoou
[IpencraBienre o ApoOU Kak crocoOe 3amucu 4acTu BedUuuHbl. OOBIKHOBEHHBIE JAPOOH.

[IpaBunbHBIE W HempaBwWibHbE OpoOu. CmemiaHHas IpoOb; MPECTaBICHHWE CMEIIAHHOW
IpoOu B BUJE HENMPABWIBHOW APOOM U BBIACICHHUE LEJIOW YacTH 4YMCa M3 HENpPaBUIbHOU
npobu. M3obpaxkeHue apoOeil ToukaMu Ha YKMCIOBOM mpsiMoil. OCHOBHOE CBOMCTBO JpOOH.
Cokpatienue apo6eit. [IpuBenenue npodu Kk HOBoMY 3HaMeHartelno. CpaBHEHUE APOOEH.

CrnoxxeHre M BBIYMTAHHE ApoOeil. YMHOXKEHHE U JeleHHe ApoOeil; B3auMHO-00paTHBIE
npobu. HaxoxaeHue yacTu Ueaoro U Lejoro o ero 4acTu.

Hecaruunas 3anuck apodeit. [lpencraBieHue aecaTUUHON IpoOU B BHUJIE€ OOBIKHOBEHHOM.
N300pakeHne 1ecATUYHBIX Ipo0el TOUKaMu Ha YUCIOBOM MpsiMoil. CpaBHEHHE JECATUYHBIX
JIpo0eii.

Apudmernueckue 1eUCTBUS C IECATUYHBIMU Apo0siMU. OKpYTIeHUE AECITUYHBIX TPOOEH.

Pewenue mexkcmoeuwix 3a0au

Pemenne TEKCTOBBIX 3amad apudMeTHUECKUM crocoOoM. Permenue mormueckux 3amad.
Pemenue 3amau mepebOpoM BcexX BO3MOXKHBIX BapwaHTOB. Mcmosb3oBaHWE TIPHW pelICHUN
3a7a4 TaOJIUI[ U CXEM.

Pemenue 3amau, comepxamux 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIMYMHBI: CKOPOCTh, BPEMSI,
paccTosiHUe; 1I€Ha, KOJMYEeCTBO, CTOMMOCTh. ENMHUIIBI U3MEpEeHUsl: MacCchl, 00bEMa, 1ICHBI,
paccTosiHUs, BpeMEHHU, CKOPOCTH. CBsA3b MEXKAY €AMHUIIAMA U3MEPEHUS KaXK/10M BEJIUYUHBI.

Peliienrie OCHOBHBIX 3a/1a4 Ha JIpOOH.

[IpencraBieHre TaHHBIX B BUE TAOJIMII, CTOIOYATHIX JUATPAMM.

Haznaonasa zeomempus

Harnsinaele npencraBiienus o purypax Ha IIOCKOCTH: TOUKa, psiMasi, OTPE30K, JIy4, yrod,
JIOMaHasi, MHOI'OYI'OJIbHHMK, OKpYKHOCTb, Kpyr. Yron. IIpsmMoi, ocTpbelii, Tynou u
Pa3BEPHYTHIN YIJIbIL.

JnuHa oTpe3ka, METPUYECKHE E€IWHMIBI JUIMHBL. JIMHA JIOMaHOH, TNEpUMETP
MHOTI'OYTOJIbHUKA. MI3MepeHre U MOCTPOEHUE YIJIOB C MOMOILBIO TPAHCIIOPTHUPA.

Harnsinaeie npencrapieHus o ¢Gurypax Ha IJIOCKOCTH: MHOTOYTOJIbHUK; TMPSIMOYTOJIbHUK,
KBa/IpaT; TPEYroJIbHUK, O PaBEHCTBE (UTyp.

N3o6paxxkenue ¢uryp, B TOM 4uciie Ha kiertyatoi Oymare. [loctpoenue koHburypanuii u3
yacTed NpsIMOM, OKPYXKHOCTH Ha HEJIMHOBAaHHOW M KieTrdyarod Oymare. lcrosnp3oBaHue
CBOWCTB CTOPOH U YIJIOB IIPSIMOYTOJIbHUKA, KBaJpaTa.



[Inomaas OpsIMOYroJibHUKAa U MHOTOYTOJBHUKOB, COCTaBJICHHBIX U3 MPSMOYTOJbHUKOB, B
TOM unciie GUryp, n300pakEHHBIX Ha KileT4yaTo Oymare. EquHUIIBI H3MepeHust TUIOIaIH.

Harnsgaele  mpeacTaBieHWss O  MPOCTPAHCTBEHHBIX  (UTypax:  IPSIMOYTOJBHBIN
napajuienenunea, Ky0, MHOTorpaHHUKd. M3o0pakeHHe NTPOCTEHUITUX MHOTOTPAHHUKOB.
Pa3sépTku kyOa m mapawrenenunena. Co3mgaHue MOEIECH MHOTOTPAHHHUKOB (M3 Oymarw,
IPOBOJIOKH, TUTACTUIIMHA U JIp.).

O0BEM NPAMOYTONBHOTO Mapajuienenumnena, Kyoa. Equnuisl usmepenus: oobeMa.

6 KJ1acce

Hamypanovnwie uucna

ApudpmeTnueckue IEHCTBUS C MHOTO3HAYHBIMM HATYypajJbHbIMU uuciaaMH. UYucioBble
BBIPQXEHUS, TNOPSAIOK JEHCTBUM, MCHOIb30BaHUME CKOOOK. lMcmonp3oBaHue 1pu
BBIYMCIICHUSAX IEPEMECTUTEIIBHOIO M COYETATENBHOIO CBOWCTB CJIOKEHHS U YMHOYKEHUS,
pacnpeneuTeIbHOro CBoMCcTBa YMHOXKEHUA. OKpyTiieHnEe HATypajJbHbIX YUCE.

Jlenutenn W KpaTHbIC 4YKCIIAa; HAUOOJBIIUN OONIMI JeIUTEeNlb W HauMeHblee olIiee
KpaTtHoe. [leauMocTh CyMMBI U TIpou3BeAeHus. [leeHne ¢ 0CTaTKOM.

Jlpoou
OObIKHOBEHHAs! JpoOb, OCHOBHOE CBOMCTBO ApoOM, cokpaiieHue apoodeit. CpaBHeHUE U

yrnopsiiounBaHue apooeil. Pemienre 3a1au Ha HAX0XKIACHUE YaCTU OT IIEJIOT0 U LIEJIOTO MO €ro
yacTtu. [IpoOHoe 4nciio Kak pe3ynbrar aenenus. [IpeacTaBieHue qecaTHYHON ApoOH B BHUJIE
OOBIKHOBEHHOM JpOOM U BO3MOXKHOCTH MpEACTaBICHUS OOBIKHOBEHHOW JIpoOUM B BHUJE
necaTUYHOU. JlecaTuunbie qpoOu U MeTpuyeckasl cucteMa Mep. ApudmeTrndeckue aencTBUs
Y YKCIIOBBIE BRIPAYKEHUSI C OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSIMHU.

OtHomienue. JleneHue B JaHHOM oOTHomieHud. MacmTad, npomnopuus. [Ipumenenue
IIPOIIOPLMN PU PEIICHUHN 3a]1a4.

[TonsTue npoueHTa. BerunucieHre nmpoueHTa OT BEIMYMHBI M BEJIUYMHBI 110 €€ MPOLCHTY.
Bripaxenue nporieHToB AeCATUYHBIMU po0siMu. Perienre 3amay Ha mpoieHThl. Beipakenue
OTHOUICHHUS BEJIMYUH B IPOLICHTAX.

Honosxcumenvnvie u ompuyamenvHvle YUC1a

[TosoxkutenbHble W OTpUUATENbHBbIE yucaa. [lemple uwmcma. Moayne  yucia,
reoMeTpuiecKas UHTeprnpeTanuss MoAyJs yucia. M3o0paxkeHue ducen Ha KOOPIWHATHOU
psAMOM. UHCIOBBIE TPOMEKYTKHU.

CpaBHeHnue uucesl. ApupMeTUUEeCKHUEe NEUCTBUS C MOJOKUTEIBHBIMU U OTPHUIATEIbHBIMU
YHCIIaMHU.

[IpsmoyronpHas cucremMa KOOPAWHAT HA IUIOCKOCTU. KOOpAMHATBHI TOYKU HA IIOCKOCTH,
abcrucca u opauHata. [loctpoenue Touek u GUryp Ha KOOpJAUHATHOM IIOCKOCTH.

bykeennvie evipasicenus

[Tpumenenue OyKB Ui 3aMUCH MAaTEMAaTUYECKUX BBIpOKEHUN U Tpensiokenuii. CBoMCTBa
apuPpMETHICCKUX TCUCTBUI. byKBeHHBIC BHIDAXKCHUS U YHCIIOBBIE TIOJICTAHOBKH. bykBeHHbIE
paBEHCTBA, HAXOXKJEHUE HEM3BECTHOTO KOMIOHEHTa. Dopmyibl; GopMynbl TEpUMETpa U
TJIOMIAN TPSIMOYTOJIBHUKA, KBaJpaTa, 00bEMa Mmapaiesenumnena u Kyoa.

Pewienue mexkcmoswix 3aoau



Pemenne TekcToBBIX 3aaau apupMeTHUECKHUM criocoOoM. Pemienue noruyeckux 3anad.
Pemenue 3a1a4 nepeOOpoM BceX BO3MOMKHBIX BAPUAHTOB.

Pemenue 3anay, cogepaliux 3aBUCUMOCTH, CBSI3bIBAIOIINX BEIMYUHBI: CKOPOCTb, BPEMSI,
paccTosiHue; 1I€Ha, KOJUYECTBO, CTOMMOCTD; MPOU3BOAUTEIHLHOCTh, BpeMs, 00bEM padOTHI.
EnuHunel n3MepeHus: Maccbl, CTOUMOCTH; PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBSA3b MEXY
eAMHHUIIAMU U3MEPEHUS KaKI0M BEIHYNHBI.

Pemenne 3anmad, CBS3aHHBIX C OTHOLIEHMEM, IPONOPLUUOHAIBHOCTBIO BEJIWYMH,
IPOLIEHTAMM; PELIEHUE OCHOBHBIX 337]a4 Ha JPOOU U MPOLEHTHI.

O1eHka ¥ IPUKKJIKA, OKPYTJIIEHUE pe3yJIbTaTa.

CocraBneHue OYKBEHHBIX BBIPAXKEHHI 110 YCIOBUIO 3a/1a4H.

[IpencraBneHre MaHHBIX C NOMOIIBIO Tabmuu u jauarpamm. Cros0yaThle IUarpamMmbl:
YTEHHE U MOCTpoeHUE. UTeHne KPYroBbIX TUAarpaMM.

Haznaonaa zeomempus

Harnsinaele npencraBiieHns 0 (purypax Ha IIOCKOCTH: TOYKa, IpsiMasi, OTPE30K, JIy4, yrod,
JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

B3auMHoOe pacnonoxeHue [ABYX MNPSIMBIX Ha IUJIOCKOCTH, MapajuieibHbIE IMpsIMBIE,
NepHeHANKYJIApHbIE TpsiMble. MI3MepeHue pacCTOSIHUM: MEXAY JIBYMs TOYKaMH, OT TOUKH 10
PsIMOIL; IJIMHA MaplIpyTa Ha KBaJpaTHOU CETKeE.

W3mepeHre W MOCTPOCHHUE YIJIOB C IMOMOIIBIO TpaHCHOpTHpA. Buabl TpeyroibHUKOB:
OCTPOYTOJIbHBIMA, MPSIMOYTOJBHBIN, TYHNOYIOJbHBIN; pPaBHOOEAPEHHBIH, PABHOCTOPOHHUM.
YeTbIpEXYrOJbHUK,  OPUMEPBl  YETBIPEXYTOJIBHUKOB.  IIpsMOYrojsbHMK,  KBajpar:
UCITIOJIb30BAaHUE CBOMCTB CTOPOH, YIJIOB, [uaroHanei. M3o0paxkenrne reomeTpuyeckux Guryp
HAa HEJIMHOBAHHOW OyMare C HCIOJb30BAaHUEM LHUPKYJsS, JIMHEWKH, YTOJIbHUKA,
TpaHcnoptupa. [loctpoenus Ha KieT4aTol Oymare.

[TepumeTp MHOTOyrosbHUKA. [ToHsATHE TIOMAAN GUTYPBI; €AMHUIIBI U3MEPEHUS TUIOLIAIHN.
[TpubnuxxéHHoe wu3MepeHue IIowaan ¢Guryp, B TOM 4YHUCJIE€ Ha KBaJIpaTHOW CETKe.
[TpubnnxEénHoe N3MepeHue JJIMHBI OKPYKHOCTH, TIJIOLIAAN KPyTa.

CummeTpusa: LEeHTpajbHasi, oceBas W 3epkanbHas cummerpu. lloctpoenue
CUMMETPUYHBIX QUTYD.

HarnsinHele mnpeacTaBieHUss O MNPOCTPAHCTBEHHBIX (Urypax: Mapaienenunes, Kyo,
npusMa, nupaMujia, KOHYC, IWJIMHApP, map u cdepa. M3o0pakeHne NpocTpaHCTBEHHBIX
¢uryp. Ilpumepsl pa3BEPTOK MHOTOTPAHHUKOB, LMJIUHApPA U KoHyca. CoznaHue Mojeneit
IPOCTPAaHCTBEHHBIX GUryp (M3 Oymaru, MpoBOJIOKH, IJIACTUIIMHA U . ).

[Tonsitue o0BEMA; eauHHIBI  U3MepeHus 00béma. OO0BEM  MPAMOYTOIBHOTO
napajienenumneaa, Kyoa.

INTAHUPYEMBIE IPEJIMETHBIE PE3YJIbTATBI OCBOEHUSI MMPUMEPHOM
PABOYEUN ITPOT'PAMMBI KYPCA (ITO TOAAM OBYYEHMUS)

OcBoenne ydeOHOro kypca «MaremaTuka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI JTOJDKHO
obecreunBaTh TOCTIKCHHUE CICAYIONIMX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

5 kjaace

Yucna u évtuucnenus



I[lonumate u IMpaBUJIBHO y1'IOTp€6JUITB TCPMUHEBI, CBA3aHHBIC C HaTypaJbHbIMH
qHucCJjiaMu, OOBIKHOBEHHBIMU U JACCATNYHBIMHA I[pO6$[MI/I.
CpaBHI/IBaTB U ymnopsaaodnBaTb HATypaJlbHBIC 4YHCJIA, CPaBHHBATb B HpOCTGﬁMHX

ClIly4asix OObIKHOBEHHBIE IpOOU, AECITUUHbBIE APOOH.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOM (YMCIIOBOI) MPSMOW C COOTBETCTBYIOUIUM €M
YUCJIOM W m300pa)xkaTh HATYPaJIbHBIC YHCIA TOYKAMH HAa KOOPAWMHATHOW (YHCIIOBOIN)
MIPSIMOM.

BoimonuaTe  apudmMernueckue  EUCTBUS ¢ HATypajJbHBIMM  YHUCJIaMH, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUIIIUX CITydasiX.

BBINONHATE NPOBEPKY, MPUKUAKY PE3YIIBTATA BBIUACICHHMN.

OKpyrasTh HATypaJbHbIC YKCTIA.

Pewenue mexkcmosuwix 3a0au

PemaTte TeKCTOBBbIE 3aAaud  apu(PMETHUYECKUM CIOCOOOM H© €  TOMOUIBIO
OpPraHM30BaHHOI'O0 KOHEYHOI0 nepedopa BCeX BOZMOXHBIX BAPUAHTOB.

Pemate 3agaun, cojepikalive 3aBHCHUMOCTH, CBS3bIBAIOIINE BEIWYUHBI: CKOPOCTb,
BpEMsI, PACCTOSHHE; LIEHA, KOJIUYECTBO, CTOUMOCTD.

Hcnonp30BaTh KpaTKUE 3alIMCH, CXEMBbI, TA0IHIIbI, 0003HAUEHUS MPU PEILICHUH 33/1a4.

Ilonp30BaTbCd OCHOBHBIMU €IUHULIAMM H3MEPEHUsA: LEHBI, MAacChl; PacCTOSAHUA,
BPEMEHH, CKOPOCTH; BBIPAKATh OJHU €IMHUIBI BEJIUYUHBI U€pE3 IPyTHUE.

W3Bnekarp, aHAIM3UPOBaTh, OLIEHUBATh UH(POPMALUIO, MPEACTABICHHYIO B TaOJIMIIE,
Ha cToJOYaTOW JMarpaMme, HWHTEPIPETUPOBATh MPEICTABICHHbIE JaHHbBIE,
WCIIOJIb30BaTh JAHHBIE IIPU PEIICHUH 33/1a4.

Haznaonasa zeomempus

[lonp30BaTbCAd TEOMETPUYECKUMH IMOHATUSAMHU: TOYKA, MpsMas, OTPE30K, JIyd, yrod,
MHOT'OYT'OJIbHUK, OKPY’KHOCTb, KPYT.
[IpuBoAUTH pUMEPBI OOBEKTOB OKPYXAIOIIET0 MHUPA, UMEIOIINX (POPMY M3YUEHHBIX

reOMETPUYECKUX QUTyp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYKO C yIVIAMH: BEpIIMHA CTOpPOHA; C
MHOT'OYTOJIbHUKAMU: YTOJl, BEpPIIMHA, CTOPOHA, AUArOHAJIb; C OKPYKHOCTBIO: pajJinyc,
IAaMETp, LEHTP.

N300pakath M3y4eHHBIE T€OMETpUYEeCKUEe (PUTYphl Ha HEIMHOBAHHOW M KJIETYATOU
Oymare ¢ MOMOIIBIO ITUPKYJIS U JTUHEHKH.

HaxoauTe IJWMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C MOMOIIBIO JTUHEUKH,
CTPOUTH OTPE3KHU 3aJaHHOM JJIMHBI, CTPOUTh OKPYKHOCTb 3aIaHHOTO pajunyca.
Hcnonb30BaTh CBOMCTBA CTOPOH U YIJOB NPSMOYrojbHUKA, KBajgpara Mg HUX
MOCTPOCHUSI, BEIYMCIICHUS ILIOMIAAN U IEPUMETPA.

Breruucnars nepuMeTp U Imioniaas KBajapara, IpsIMOyToJbHUKA, (PUTYpP, COCTABIICHHBIX
U3 MPSIMOYTOJIBHUKOB, B TOM uncie GUryp, n300paxE€HHBIX HA KIIeTYaTOl Oymare.
[Tonp30BaThC OCHOBHBIMU METPUUYECKUMU €AUHUIIAMH W3MEPEHUS JUTMHBI, TIOIIA/IN;
BBIPAXaTh OJHU €AUHULIBI BEJIMYMHBI YEPE3 APYTHE.

Pacno3naBath napasmienenunes], Ky0, UCIOIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpo
IpaHb, U3MEPEHUS; HAXOAUTH U3MEPEHUS Napajieenuneaa, Kyoa.



Breraucisats 006EM Ky0a, mapauiesenuneaa mo 3aAaHHbIM H3MEPEHUSIM, TTOJTh30BATHCS
eIUHUIIAMHU U3MEPEHUS 00bEMa.

Pemiath HecoKHBIE 3a1a4K HA U3MEPEHUE TEOMETPUUYECKUX BEJIMUMUH B IPAKTUUECKUX
CUTYyalusX.

6 KJacce

Yucna u eévluucienusn

3HaTh U TOHUMAaTh TEPMUHBI, CBSI3aHHBIE C PA3IMYHBIMUA BUJAMHU YHUCEN U CIIOCOOaMuU
UX 3alucH, MepeXoAuTh (€CIM 3TO BO3MOXKHO) OT OAHOW (hOpMBI 3allMCH YHCIIA K
JIPYTOH.

CpaBHUBaTh U YIOPSAOYMBATH II€JIbIE YUCIA, OOBIKHOBEHHBIEC U JIECSITUYHBIE JIPOOH,
CpaBHUBATh YMCJA OJTHOTO U Pa3HBIX 3HAKOB.

BrlimonHsTh, coueTasi yCTHbIE M TUCBMEHHBIE MPUEMBI, apudmMeTrdeckue IeHCTBUS C
HATypaJbHBIMU U UEJIBIMH YHUCIAMH, OOBIKHOBEHHBIMU M JIECSITHYHBIMU JPOOSMU,
IIOJIOKUTEIIbHBIMU U OTPULIATEIIbHBIMY YU CIIAMU.

BpuncisaTh 3HAYEHUs YHUCIOBBIX BBIPAKEHUW, BBIIOJIHATh IPUKUAJKY U OLIEHKY
pe3yibTaTa BBIUYMCICHUHN; BBINOJHATH MPEOOpPa30BaHMs UYMCIOBBIX BBIPAKEHUU Ha
OCHOBE CBOWCTB apu(hMETHUECKUX JEHCTBUH.

COOTHOCUTH TOYKY HAa KOOPAWHATHOW MNPSIMOM C COOTBETCTBYIOLIMM €W YHUCIOM H
M300pakaTh YyuCiIa TOYKAMU Ha KOOPJIMHATHOMN MPSIMOA, HAXOIUTh MOIYJIb YHUCTIA.
COOTHOCUTH TOYKHA B MOPSIMOYTOJIBHOM CHUCTEME KOOPJIWHAT C KOOPJIWHATAMHU HTOU
TOYKH.

OKpyIJISITh LIEbIe YUCIIa U ISCATUYHBIC TPOOU, HAXOAUTh MPUONIMKEHUS YUCET.

Yucnoewvie u 6yK8€HHble 8bIPAIICEHUA

[ToHnmaTh U ynoTpeOsaTh TEPMUHBI, CBSI3aHHBIE C 3AMUCHIO0 CTETICHU YUCIa, HAXOIUTh
KBaJpaT U KyO 4uCia, BBIYMCIATH 3HAUYCHUS YKMCIIOBBIX BBIPAKEHUM, COJEpIKALIUX
CTEIICHMU.

[Tonb3oBaThCAd NpHU3HAKAMHU JE€IMMOCTH, pPACKJIaJblBaTh HATypajbHbIE 4YHUCIA Ha
MPOCThIE MHOKHUTEIH.

[Tonb3oBaThCA MacITaAOOM, COCTABISATh MPOMOPLIMHA U OTHOLLIEHUS.

Hcnonb3oBaTth OyKBBI 711 OOO3HAYEHHs] YHCEN TPU 3aMMCH  MaTeMaTHYECKUX
BBIpAQXEHUN, COCTaBJIATh OYKBEHHBIC BbIpak€HUsSI W (OPMYJIbI, HAXOAUTh 3HAUCHUS
OYKBEHHBIX  BBIPQKCHUH,  OCYIICCTBIISII ~ HEOOXOAMMBIC  TOACTAHOBKU U
npeoOpa3oBaHus.

Haxonute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoewix 3a0au

Pemmats MHOTOIIAroBbIE TEKCTOBBIE 33]]a4l apUPMETHUECKUM CITIOCOOOM.

Pemlare 3amaun, CBSI3aHHBIE C OTHOLIEHUEM, IPOMOPLUOHAIBHOCTBIO BEJIUYMH,
IPOLEHTaMH; pelIaTh TPU OCHOBHBIE 331a4u Ha IPOOH U MPOLIEHTHI.

Peware 3amaum, copeprkamiue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIIMYMHBI: CKOPOCTD,
BpEMsl, pPacCTOSIHHME, LIEHA, KOJMWYECTBO, CTOMMOCTB; IPOU3BOJMUTEIIBHOCTb, BpEMH,
o0béMa paboTbhl, HCMONB3ys apudMeTHdecKue MACUCTBUS, OLEHKY, NPUKUIKY;
I10JIb30BATHCA €AUHULIAMU U3MEPEHUS COOTBETCTBYIOIUX BEIUYUH.

CocTaBnaTb OyKBEHHBIE BBIPAKESHHUS 110 YCIOBUIO 33/1a4H.



» JI3BnekaTh MHQOPMAIIHIO, MIPEICTABICHHYIO B TaOJMIIAX, HA JIMHEHHOW, CTONOYATOMN
WIA KpYyroBoW JuarpaMmax, MHTEPIPETUPOBATh INPEACTABICHHbIE JIaHHBIE;
UCIIOJIb30BATh JIaHHBIE TIPU PEIICHUH 3a/1a4.

» JlpenctaBnare uHGOPMALKMIO C TOMOIIbIO TaOMUI, JUHEHMHOW U CTONOYATOMN
Jarpamm.

Haznaonaa zeomempus

* JlpuBoauTh mpuMepbl 0OBEKTOB OKPYXKAIOLIETO MUPA, UMEIOIUX (POpPMY M3yUECHHBIX
rE€OMETPUUYECKUX IUIOCKUX M TPOCTPAHCTBEHHBIX (UTYp, NpPUMEPbl pPaBHBIX U
CUMMETPUYHBIX QUTY.

* J300paxaTb ¢ NOMOIIbIO LMPKYJS, JUHEMKH, TPAHCIOPTHpPAa Ha HEJIMHOBAHHOM U
KJIET4aTON Oymare M3ydeHHBIC IUIOCKUE TeoMeTpuueckrue (GpUrypel U KOH(MUTypaIu,
CUMMETPUYHBIE (PUTYPBI.

* Jlonp30BaThCs TE€OMETPUUYECKHUMH MOHSTHUSAMM: PABEHCTBO (UIYpP, CHUMMETPHS;
WCIIOJIB30BaTh TEPMUHOJIOTHIO, CBSA3aHHYIO C CUMMETPHUEN: OCb CHMMETPHUU, LEHTP
CUMMETPHUH.

= HaxomuTe BETWYMHBI YIJIOB U3MEPEHUEM C ITOMOUIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aIaHHOM BEJIMYMHBI, II0JIb30BATLCSA IPU PELICHUM 3a4a4 TPaLyCHOM MEpOH YIJIOB;
pacIio3HaBaTh HA YEPTEkKAX OCTPBIN, IPAMOU, Pa3BEPHYTHIA U TYIION YTJIbI.

* BpUHCIATH JUIMHY JIOMAHOW, IEPUMETP MHOTOYIOJIBHUKA, IOJb30BAaThCS €IUHULIAMHA
WU3MEPEHHUS ITIMHBL, BEIPAXKATH OJHHU €IMHUIIBI U3MEPEHHUS ITIMHBI YEPE3 APYTHE.

= HaxomuTh, uWCNONB3ysd 4YEpPTEKHBIE HWHCTPYMEHTBI, PACCTOSHUA: MEXAY JIBYMS
TOYKaMU, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH Ha KBAaJIPaTHOU CETKE.

* BplyuciiATh MIOWEAAL (UTYp, COCTABIECHHBIX M3 MPSAMOYTOJIbHUKOB, HCIOJIb30BAThH
paz0OueHre Ha MOPSIMOYTOJIbHMKH, Ha paBHble (UIYpbl, JOCTpauBaHUE [0
NPSMOYTOJIBHUKA; TI0Jb30BaThCsl OCHOBHBIMM E€IWHULAMM HW3MEPEHUS IUIOIIAIH;
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS TLIOIIAAN Yepe3 APYTHE.

* Pacrnio3HaBaThb Ha MOJENSIX U H300pAKEHUSAX NHUPAMUIY, KOHYC, LMIUHAD,
MCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIKHA, PeOpO, TPpaHb, OCHOBAaHUE, Pa3BEPTKA.

» H300pakarh Ha KJIeTYaTOW Oymare MpsSMOYTOJIbHBIN MapajuieIenune/l.

* Bpunciiath 00BEM  OPSAMOYTOJBHOIO Mapajienenunena, Ky0Oa, MOJb30BaThCA
OCHOBHBIMU €MHHUIIAMHM HU3MEpEHUsi o0bEMa; BhIpaXXaTb OJAHU €IUHHIIBI U3MEPEHHUS
o0BEMa yepes Ipyrue.

* PemaTp HECIOXHBIE 3aJadyd Ha HAXOXKJICHHE TE€OMETPUYECKHX BEJIMYMH B
NPaKTUYECKUX CUTYaLHSX.

PABOYASA ITPOI'PAMMA
YUYEBHOI'O KYPCA «AJI'EBPA». 7—9 KJIACCBbI

HEJIN N3YYEHUA YYEBHOI'O KYPCA
AnreOpa siBIsieTCS OJHMM M3 OMOPHBIX KYpPCOB OCHOBHOHM IIKOJIBI: OHA OOECHe4HMBaceT

M3Y4YCHHE APYIUX JUCLHUIUIMH, KAK €CTECTBEHHOHAYYHOI'0, TAK U TYMAHUTAPHOTO LIUKJIOB, €€
OCBOCHHME HEO0OXOAMMO ISl MPOJOJKEHHS OOpa3oBaHMs W B TMOBCEIHEBHOW KU3HU.
Pa3Bute y oOywaromuxcs HaydHbIX HPEICTABIECHUNH O MPOUCXOXKACHUU U CYIIHOCTH
anredpanvecknx ad0CTpaklMid, Crocobe OTpaKEHUS MaTeMaTHYeCKON HayKOW SIBICHUN U
IPOLECCOB B MPHUPOJE U OOIIECTBE, POJM MaTEMaTHYECKOIO MOJEIMPOBAHUSA B HAyYHOM



NO3HAHMM M B IPAKTUKE CHOCOOCTBYET (POPMHPOBAHMIO HAYYHOI'O MHUPOBO33PEHUS U
KayeCTB MBIIUICHHs], HEOOXOAUMBIX JIJIsl aJanTallid B COBPEMEHHOM LM(POBOM OOIIECTBE.
N3ydyeHne anreOpbl eCTECTBEHHBIM 00pa3oM OOecneuyMBaeT pa3BUTUE YMEHHUs HAOI0JaTh,
CpaBHMBaTh, HAXOJAUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTU MBILIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTb CBOM JEWCTBHS M  BBIBOJBL, (DOPMYIHpPOBAThH
yTBepxkaeHusl. OCBOEHHE Kypca anreOppl 00eCneYrBaeT Pa3BUTHUE JJOTUYECKOTO MBIIUICHHUS
0Oy4aroluXcs: OHU MCIIONb3YIOT JEAYKTUBHBIE U UHIYKTUBHBIE PACCYXKIEHUS, 0000IIeHNE
U KOHKpETH3aluioo, abcTparupoBaHue U aHanorutro. OOyueHue anreOpe MNpeanonaraet
3HAUUTEIBHBII  O0BEM  CAMOCTOATENIBHOM  AESTENBHOCTH  OOYYalolUXCS, MO3TOMY
CaMOCTOSITEJIbHOE pEIICHHE 3a/ad €CTECTBEHHBIM 00pa3oM SBISETCS  pealu3anueil
AESITeIbHOCTHOTO MPUHIIUIIA O0yUYeHUSI.

B crpykType nmporpaMmMbl yueOHOTo Kypca « Anredpa» OCHOBHOM LIKOJIBI OCHOBHOE MECTO
3aHUMAIOT  COJIEPXKATENIbHO-METOUYeCKHe  JUHUM:  «Yucia ¥ BBIYUCICHUSY;
«AnreOpanueckue BbIpaXECHUs»; «YpaBHEHUS U HepaBeHCTBa»; «DyHkuum». Kaxgas usz
3TUX COJEPKATEIBHO-METOIUUECKUX JIMHUK pa3BUBAaCTCd Ha NPOTSHKEHUU TPEX JIET
M3Y4YEHUsl Kypca, €CTECTBEHHBIM 00pa3oM MEPEIUIeTasiCh U B3aUMOJACHCTBYS C IPYTUMHU €r0
muHusaMA. CozpepxaHue JIMHAN «HUuciia 1 BBIYUCICHUSD CIIYKUT OCHOBOM ISl JAJIBHEUIIIErO
M3Y4YEHUsI MaTEMATUKHU, CIIOCOOCTBYET Pa3BUTHIO Y OOYHAOIIUXCS TIOTUYECKOTO MBIIUICHHUS,
(GOpMHPOBAHHUIO yMEHHS TOJb30BAaThCS  aNTOPUTMaMH, a TaKkKe MPUOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIsl MOBCEJHEBHOM XKM3HHU. Pa3BuUTHE MOHATUA O
YUCJIE B OCHOBHOM WIKOJE CBS3aHO C PAalMOHAIBHBIMA M HPPALMOHAJIBHBIMM YHCIIAMM,
dbopMupoBaHHEM TIPEACTABICHUNA O JACHCTBUTEIHHOM YHCIE. 3aBEpIICHHE OCBOCHUS
YUCJIOBOM JIMHUU OTHECEHO K CTapIIeMy 3BeHY 00IIero oopa3oBaHusl.

Copepxanue JByX aiureOpamdeckux JHMHUM — «AsreOpandeckue BbIpAXKEHUS» U
«YpaBHEHHs] W  HEPABEHCTBa»  CHOCOOCTBYET (OPMHUPOBAHHMIO y  OOy4aroIIMUXCs
MaTEeMaTHYECKOro ammapara, HeOOXOAUMOTO JUIsl PELIeHUs 3aJady MAaTeMaTUKH, CMEXHBIX
MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 337a4y. B OCHOBHOM I1IKOJE yuyeOHBIN MaTepual
IPYNIUPYETCS BOKPYT pallMOHAIbHBIX BBIpaXKEHUN. Asredpa JAEMOHCTPUPYET 3HAUYEHUE
MaTE€MAaTUKHU KaK A3bIKa JUIsl IOCTPOEHUSI MATEMATHUYECKUX MOJIEel, OMMCAHUs TPOLIECCOB U
ABJIEHUN PEATBHOTO MUPA.

Copepxanve  (QyHKUIMOHAJIbHO-TpapUUYECKOW  JUHUM  HALIEJIEHO Ha  IOJIy4EeHUE
IIKOJIbHUKaMHU 3HAHMM O (YHKIUSAX KaK BaKHEHIIEH MareMaTH4yecKol MOojaenu s
ONHCaHUsl U UCCIIEAOBAHUS Pa3HOOOPA3HBIX MPOILIECCOB U SIBJICHUN B MPHUPOJE U OOIIECTBE.
N3yuenune »sToro wmarepuasiia CrnocoOCTBYET Pa3BUTHIO Yy OOYy4YaloIIMXCAd YMEHUs
WCIIOJIB30BaTh PAa3JIMYHbIE BBIPA3UTENIBHBIE CPEACTBA SA3bIKA MAaTEMAaTUKH — CIIOBECHBIE,
CUMBOJIMYECKHUE, rpaduyeckre, BHOCUT BKJIAJ B (POpMUpOBaHHE MNPEICTABICHUN O pOJIU
MaTE€MAaTUKHU B Pa3BUTUU HUBUIIM3ALMHI U KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CormacHo ydeOHOMY TUIaHy B 7—9 Kiaccax u3yd4aeTcsi y4eOHbI Kypc «Anredpay,
KOTOPBIN BKIIOYAET CIEIYIOIINEe OCHOBHBIC Pa3/Ieibl colepkanus: «Uncna u BEIYUCICHUSY,
«Anrebpanyeckue BhIPAKEHUN», « Y PaBHEHUS U HEPABEHCTBAY, « DYHKITHI.

VY4eOHbIN MJIaH HAa M3ydyeHHe airedopbl B 7—9 Kjaccax OTBOJUT HE MeHee 3 yuyeOHBIX
YacoOB B HEJENIO B TEUEHUE KAKIOro rofa oOyudeHHs, BCETO 3a TPU rojaa oOydeHHs — He
MeHee 306 yuyeOHBIX YacoB.



COJIEP)KAHME YUEBHOT'O KYPCA (ITO TOIAM OBYUEHMSI)

7 RJaace

Yucna u evtuucienus

PanuonagbHbIe YHCIA

Jpobu OOBIKHOBEHHBIE U JIECSITHYHBIE, TEPEX0J OT OJHOW (opMbl 3amucu Apodeit K
npyroi. IloHsiTME pamUMOHAJIBHOIO 4YHUCNIA, 3alUCh, CpPABHEHUE, YIOPSIAOYMBAHHE
palMOHABHBIX YKcell. ApudmeTrnueckue NEHCTBUS C pallMOHAJIBLHBIMHU YHCIaMu. Perienue
3a]1a4 U3 peaybHOM MPAaKTUKHU HA YacTH, Ha IPOOH.

CreneHnb ¢ HATypaJbHBIM TOKa3aTelieM: OIpejelieHne, MpeoOpa3oBaHue BhIPAKEHUN Ha
OCHOBE ONIPENICIICHHUS.

[IporeHTsl, 3aIUCh NPOLEHTOB B BUJE APOOU U APOOU B BUJE MPOLUEHTOB. TpU OCHOBHBIE
3a/1a4y Ha IPOLEHTHI, PEILICHUE 3a7a4 U3 PEaJIbHON MPAKTUKH.

[IpuMeHeHne TPU3HAKOB JIETUMOCTH, PA3JI0KEHHE Ha MHOKUTENIN HATyPaAJbHbBIX YUCEN.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE IpsIMasi U 0OpaTHAas MPONIOPLUOHAIBHOCTH.

Anzebpauueckue eviparxcenus

IlepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIpAXKEHUSd C mnepeMeHHOM. IIpencraBineHue
3aBUCUMOCTH MEX]y BEIMYMHAMU B BUE (opMyIibl. Beraucienus no hopmymnam.

[IpeoOpazoBaHne OYKBEHHBIX BBIPOKEHHM, TOXKJIECTBEHHO PAaBHBIC BBHIPAKECHMUs, MpaBUiIa
npeoOpa3oBaHUs CyMM H MPOU3BEICHUN, MpaBHJIa PACKPBHITUA CKOOOK U MPUBEICHUS
MOJ00HBIX ClIaraeMbIX.

CBoiiCcTBa CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OnHowiensl 1 MHOTOWIEeHbI. CTeneHb MHOrowieHa. ClioXeHue, BRIUUTAHUE, YMHOXKEHUE
MHOTO4WIEHOB. @OpMYJIbl COKPAILIEHHOTO YMHOKEHUA: KBaApaT CyMMBbI M KBaJpaT Pa3HOCTH.
®opmyiia pa3HOCTH KBaIpaToB. Pa3nokeHrne MHOTOUYJIEHOB Ha MHOKUTEIIH.

Ypasnenusn

VYpaBHeHUE, KOPEHb YpaBHEHUs, MpPaBWiIa MpeoOpa3oBaHus ypaBHEHUS, PABHOCUIBHOCTD
YpPaBHECHUH.

JIuHeliHOEe ypaBHEHME C OJHOM NEPEMEHHOW, YHWCIO KOPHEW JIMHEWHOIO YpaBHEHHS,
pelIeHre JUHEHHBIX ypaBHeHMI. CocCTaBlIeHHE YpaBHEHMI IO YCJIOBHIO 3a1ayu. PemieHue
TEKCTOBBIX 33124 C IOMOILIBI YPABHEHUI.

JIuneliHOe ypaBHEHHE C JABYMsI MEPEMEHHbIMHU U ero rpaduk. Cucrema JBYyX JHMHEWHBIX
YpaBHEHHUH ¢ IBYMsI IEpEMEHHBIMH. PelieHrne cucTteM ypaBHEHHU CITOCOOOM MOJICTAaHOBKH.
IIpumMeps! pereHus: TEKCTOBBIX 3a7a4 C IOMOILBIO CUCTEM YPAaBHEHUM.

Koopounamot u epagpuxu. @ynukyuu

Koopaunara Toukn Ha mnpsmon. YUucnoBble NpoMexyTkH. PaccTosiHue Mexay AByMs
TOYKaMH KOOPJAUHATHOU MPSIMOM.

[IpssmoyronbHast cucrema koopauHat, ocu OX u Oy. AOcuucca M OpiWHATa TOYKH Ha
KOOpJIMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3anaHHbix GopMynamu. UteHune rpagukos
pEAIbHBIX 3aBUCUMOCTEMN.

[Tonsarue ¢ynkumu. I'padux dynkmuu. CpoiictBa Gyukiui. Jluneitnas QyHkuus, eé
rpaduk. I'padudeckoe perieHne JIMHEHHBIX YPAaBHEHUN U CUCTEM JIMHEWUHBIX YPaBHEHUM.



8 kaacce

Yucna u éviuucinenusn

KBampaTubiii kopeHp u3 uucia. [loHstue o0 wuppanvoHAIbHOM uYucie. JlecsaTudHbIe
MPUOJIMIKEHUST UpPaAIMOHANTBHBIX unces. CBOMCTBA apu(METHUCCKIX KBAJAPATHBIX KOPHEH 1
UX TPUMEHEHHE K TPeoOpa3OBaHUIO YHUCIOBBIX BBIPAKEHUM W  BBIYUCICHHSM.
JlercTBUTENBHBIC YHCIIA.

Crenensb ¢ 1enbIM TTOKa3aTenaeM 1 e€ cpoiicTBa. CTaHaapTHas 3aMucCh YUcia.

Ancebpauueckue gviparccenus

KBaapaTHbIil TpEXWIEH; Pa30KEHHE KBAJPATHOIO TPEXUIEHA HA MHOKUTEIH.

AnreOpaundeckass apoOb. OcHOBHOE CBOMCTBO anreOpamdeckodl mpobu. CroxeHue,
BBIYMTAHUE, YMHOXKEHUE, JIeJIeHUue alreOpandyeckux IpoOei. PalmoHanbHbIe BBIpAXXEHUS U
UX MpeoOpa3oBaHUe.

Ypaeuenusa u nepagencmea

KBanpatHoe ypaBHeHue, Qopmysia KOpHEH KBaJgpaTHOTO ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHUH, CBOASIIMXCA K JUHEHHBIM W KBaapaTHbIM. [Ipocrelimume apoOHO-
palMOHAIBHBIC YPABHEHMUS.

I'padrueckass mHTEpHpeTalsl YPAaBHEHU C JIBYMs MEPEMEHHBIMH M CUCTEM JIMHEHHBIX
YPaBHEHUH C IBYMsI [IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a/1a4 aareOpanyeckuM crocoooM.

UucmoBble HEpaBEHCTBA M WX CBOWCTBA. HepaBeHCTBO ¢ OJHOM TNEPEMEHHOM.
PaBHOCHMIBHOCTE HepaBeHCTB. JIMHElHbIE HEpaBEHCTBA C OJHOW mepeMeHHOW. CucTembl
JIMHEWHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM.

Dynkyuu

[Tonsitne Pynkuu. O6macTh onpenaeneHus 1 MHOXECTBO 3HaueHU (yHKUUU. CrocoOsbl
3aaHus PyHKIUH.

I'padpux ¢dynkuuu. Urenuwe cpoilcTB ¢yHkumu mno e€ rpaduky. Ilpumepsl rpadukos
(GyHKLHIA, OTpa)KaIOIIKUX pEeAIbHbIE MPOLECCHI.

@OYHKIMU, ONUCHIBAIOLIME MPSAMYIO U OOpAaTHYIO NPONOPLMOHAIBHBIE 3aBUCUMOCTH, UX
rpaduku. Pynkmmn y = x2,y = x3,y = v/x , y = |x|. 'paduueckoe perenne ypaBHeHHH 1
CUCTEM YPaBHECHUM.

9 Kaacce

Yucna u éviuucnenusn
JeiicTBUTEJbHBIE YHCJIA

PanmonanpHbIC 4yncIa, HppalMOHAIBHBIC YHCIa, KOHCUYHBIC U OCCKOHEUYHBIC JICCITUYHBIC
npoOu. MHOXXECTBO NEUCTBUTEIBHBIX YHCEN; NECUCTBUTEIbHBIE YHCIa KaK OCCKOHEUHbIC
JecATUYHBIC JpoOu. B3amMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM
JNEUCTBUTENILHBIX YACET U KOOPAUHATHOU MPSMOM.

CpaBHEHHE ICHCTBUTEIBHBIX YHCEN, apu(PMETHUECKHUE NEUCTBHS C JCHCTBUTEIHHBIMH
YHCJIaMH.



N3mepenusi, npuldIMKeHNs, OLEHKHU

Pa3mepsl 00bEKTOB OKPYKAIOIIETO MUPA, IITUTEIHHOCTD MPOIIECCOB B OKPYKAIOIIEM MUPE.
[TpubmmkéHHOE 3HAYEHWE BEIWYWHBI, TOYHOCTH NpuOMmKeHus. OKpyrieHUE YHCEll.
[Ipukuaka v OUEeHKa PE3yIbTATOB BHIUYMCICHUN.
Ypasenenua u nepasencmea
YpaBHeHHUs ¢ OJHOM MepeMeHHOoM

JInneniHOoe ypaBHEHME. Pemenne ypaBHEHUM, CBOASIIUXCS K IMHEUHBIM.

KBagpaTtHoe ypaBHeHue. Pemenue ypaBHEHMM, CBONAIIMXCS K  KBaJgpaTHBIM.
bukBaaparHoe ypaBHeHue. [IpumMepsl pemeHus ypaBHEHUN TPETbEU U YETBEPTOU CTENIEHEN
PA3JI0KEHUEM HAa MHOKHUTEIIH.

Pemenne qpoOHO-paMmoOHAIBHBIX YPaBHEHU.

Pemennie TeKCTOBBIX 3a71a4 aIreOpandeckKuM METOIOM.

Cucrembl ypaBHeHUH

VYpaBHeHUE C IByMs NEpPEMEHHBIMM U ero rpaduk. PemieHune cucrteM IBYX JMHEHHBIX
YPaBHEHHUH C JABYyMS NEPEMEHHBIMU. PenieHue cucTeM IByX YpaBHEHUMW, OJHO U3 KOTOPBIX
JUHENHOE, a Ipyroe — BTOPOM creneHu. I'paduueckas mHTEppeTanus CUCTEMbl ypaBHEHUM
C ABYMS IIEPEMEHHBIMU.

Pelienne TEKCTOBBIX 33/1a4 aNreOpandeckuM CIocoOoM.

HepaBencTBa

YucIioBbIE HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEVHBIX HEPABEHCTB C OJAHOM IEpEMEHHOM. PeleHue cucTeEM JIMHENMHBIX
HEpaBEHCTB C OJIHOI nepemeHHoi. KBagpaTHbie HepaBeHCTBa. | 'paduueckast nuHTEpnpeTanus
HEPABEHCTB U CHCTEM HEPABEHCTB C IBYMS [TIEPEMEHHBIMH.

Dynxkyuu

KBagpatuunas ¢yukuus, e€ rpaduk u cBoiictBa. [lapaboina, KOOpAWHATHI BEPUIUHBI
napaboJIbl, 0Ch CUMMETPHUH MapaOOIIbI.

I'papuku pynxmumit: y = kx, y =kx+ b,y = S, y = x3,y = +/x, y = |x| u ux cBoiicTaa.

Yucnoewvle nociedosamenvbHocmu
OmnpenesieHue 1 cnoco0bl 3a1aHUS YMCJIOBBIX MOCTEA0BATEIbHOCTEH

[ToHsiTHE YKCIOBON MOCIEAOBATENBHOCTU. 3aIAHUE TOCIEIOBATEILHOCTH PEKYPPEHTHOU
dhopmyiioi u popmMyoit N-ro yuseHa.
ApudmMernyeckasi ¥ reoMeTpUYECKas MPOrpeccuu

Apudmernueckass u  TeoMeTpuyeckas  nporpeccur.  DopMynbsl  N-ro  WiIeHA
apu(PpMETUIECKON ¥ TEOMETPUIECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N3o00pakeHne 4ieHOB apu(METUUECKOW M TEeOMETPHYECKOW MPOrpPecCHil TOYKaMU Ha
KOOPAMHATHOM MJIOCKOCTU. JIMHENHBIN U SKCIOHEHIIUANIbHBIN POCT. CI0KHBIEC MMPOIEHTHI.

IJIAHUPYEMBIE IPEIMETHBIE PE3YJbTATHI OCBOEHHUS PABOUYEH
INPOI'PAMMBI KYPCA (ITO 'OAAM OBYYEHUA)

OcBoenune ydeOHOro kKypca «AnreOpa» Ha ypOBHE OCHOBHOIO oOOIIEro oOpa3oBaHUs
JTOJDKHO  oOecrieunBaTh JOCTIDKEHHWE  CIICAYIONIMX TPEIAMETHBIX  00pa30BaTelIbHBIX

pE3yNbTATOB:

7 kJaace



Yucna u évluucienusn

BrImonHsTh, coueTass yCTHbIE M TUCBMEHHBIE TTPUEMBI, apu(PMeTHIecKue IEHCTBUS C
paIrioHaIbHBIMU YHCITAMH.

Haxonuth 3HaYeHUST YUCIOBBIX BBIPAKECHHM, TPUMEHSITh PA3HOOOpa3HBIC CIIOCOOBI U
NpUEMbI BBIYUCIICHUS 3HAYCHUA TPOOHBIX BBIPAXKCHUH, COJEPIKAIINX OOBIKHOBCHHBIC
U JIECATUYHBIC JPOOU.

[lepexomuth oOT omHOW (opMBI 3amucu Yucen K Japyrod (mpeoOpa3oBBIBATH
JECATHYHYIO APOoObh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YJACTHOCTH B
OCCKOHEYHYIO IECATUIHYIO APOOB).

CpaBHHBATh M YIIOPSIIOYMBATH PAITMOHALHEIC YHCTIA.

OKpyTasTh YKCIa.

BpIMONMHAT TPUKHAKY M OLEHKY pe3yJibTaTa BBIYMCICHUW, OLEHKY 3HA4YCHUHN
YU CJIOBBIX BBIPAKECHH.

BBINOIHATE IEUCTBUS CO CTENEHAMHU C HATYPaJIbHBIMU II0KA3aTEIAMHU.

[IprMeHATh NPU3HAKK IETMMOCTH, PA3JIOKEHNE HA MHOKHUTENIN HATYPAJIbHBIX YHCEIL.

PemaTe mpakTUKO-OpUEHTUPOBAHHBIE 33/1a4M, CBS3aHHBIE C OTHOIICHHEM BEJIMYMH,
MPOMOPUAOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMHU; HWHTEPIPETUPOBATh PE3YIbTATHI
peuieHuss 3aga4 ¢ y4ETOM  OTPAHWYEHHM, CBSA3AHHBIX CO  CBOMCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.

Anzebpauueckue eviparxcenus

Hcnonp30BaTh anreOpanyeckyrd TEPMHUHOJIOTHI0 W CHMBOJIMKY, NPUMEHSTh €€ B
MpoLIECCEe OCBOEHUS yueOHOr0 MaTepHala.

HaxoauTh 3HaueHus1 OyKBEHHbBIX BbIPAKEHUH MPU 3aJJaHHBIX 3HAUCHUSAX EPEMEHHBIX.
BoinonHsATe npeoOpa3oBaHMsl LEJNOr0 BBIPAKEHHUS B MHOTOWIEH MPHUBEACHUEM
MOJI00HBIX ClaraeMblX, PACKPBITHEM CKOOOK.

BpINonHATE YMHOKEHHE OJHOYJICHA Ha MHOIOWIEH M MHOIOYJIEHA HAa MHOI'OYJIEH,
OPUMEHATH (POPMYJIbI KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3a0KEHHE MHOTOWICHOB HA MHOYKUTEIH C TIOMOLIBIO BBIHECEHUS 32
CKOOKM OOIIEero MHOXWTEISA, TPYNIMUPOBKU CllaraéMbIX, MPUMEHEHHS (Qopmyl
COKpAILLIEHHOIO YMHOXKEHHUS.

[IpumensaTy npeoOpa3oBaHMs MHOTOYJICHOB I PEIICHMS pa3IMYHBIX 3a/1ad M3
MaTE€MaTUKH, CMEKHBIX ITPEAMETOB, U3 PEATBHOW MMPAKTUKH.

Hcnonbp30BaTh  CBOMCTBA CTENEHEHM C  HATYpAIbHBIMHU  IIOKAa3aTeIsiMM LIS

peoOpa3oBaHUsl BHIPAKCHUI.

Ypa(meuu;z U Hepaeencmea

Pemate iMHENHBIE YpaBHEHHS C OJTHOW NIEPEMEHHOM, IPUMEHSIS MTPAaBUJIA IEPEX01a OT
HUCXOJHOIO YpaBHEHHUSI K PABHOCWIBHOMY emy. I[IpoBepsATh, SBIAETCA M YHCIO
KOpPHEM YpaBHEHHSI.

[IpuMeHaTh rpaduuecKkrue MEeTOAbl IPU PEIICHUH JIMHEWHBIX YPABHEHUN U UX CUCTEM.

[TopOupaTe nmpuUMephl Map YuCe, SIBISIOMUXCS PEUICHUEM JIMHEWMHOTO YpaBHEHHS C



ABYMs IICPCMCHHBIMMU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TIpadUK JHUHEHHOTO YpaBHEHUS C JBYyMs
EPEMEHHBIMMU; MOJIb3YACh IPa(pUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHMUS.
Pemate cucteMsl ByX JIMHEHMHBIX YPaBHEHUN C JIBYMsI IIEPEMEHHBIMM, B TOM YHUCIIE
rpaduyecKu.

CocTaBisATh U peniaTh JUHEHMHOE YpaBHEHUE WM CUCTEMY JIMHEWHBIX YPAaBHEHHU I10
YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aa4yu
ITOJTyYEHHBIA pE3yJIbTarT.

Koopounamut u cpaguxu. @ynkyuu

N300paxaTh Ha KOOPAMHATHON MpPSAMOM TOUYKE, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATaM, JTy4d, OTPE3KH, MHTEPBAJbl; 3alMCHIBATh YUCIIOBBIE MPOMEXKYTKH Ha
anreOpandecKoM SI3bIKe.

OTmeuaTh B KOOPJMHATHOM IMJIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJIWHATaM; CTPOUTH
rpa@uKy TMHEHHBIX (QYHKLIHM.

OnuceiBaTh € MOMOLIBIO (PYHKIMA HM3BECTHBIE 3aBUCHUMOCTH MEXIY BEIMUMHAMU:
CKOpPOCTb, BpPEMs, PACCTOSIHUE; 1I€HA, KOJIUYECTBO, CTOUMOCTb; MPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEHTa.

[Tonumats rpaduueckuii crocod mpencTaBlieHus U aHaan3a MHGOpPMAIIMK; U3BJIEKATh
U UHTEPIPETHpPOBaTh HHGOPMALMI0O U3 TIpaUKOB pEaTbHBIX MPOLIECCOB U
3aBUCHUMOCTEMN.

8 kiacce

Yucna u evtuucienusn

Hcnonp30BaTh HavagbHbBIE MIPEACTABICHNAS O MHOXKECTBE IEUCTBUTEIBHBIX YACEN IS
CpaBHEHUS, OKpPYIJICHMSI M BBIYMCIICHHMH; H300paxkaTh JEWCTBUTENIbHBIE YHCIIA
TOYKaMH Ha KOOPJIUHATHOMN NPSIMOM.

[IpumeHsTh OHSATHE apU(METHUYECKOTO KBAJIPATHOTO KOPHS; HAXOJAUTh KBaJIpaTHbIC
KOPHH, MCHOJIb3ysd MPU HEOOXOAUMOCTH KaJIbKYJSITOP; BBIIOJHATH MPEeoOpa3zoBaHUs
BBIPAXKECHUH, COAEPKALINUX KBAPATHBIE KOPHU, UCTIOJIb3Ysl CBOMCTBA KOPHEMU.
Hcnonp3oBathk 3anucu OOJIBIIMX W MAJIbIX YHCEN C MOMOIIBIO JAECITUYHBIX JpoOeh u
crerneneit uncina 10.

Anzebpauueckue eviparicenus

[IprMeHATh MOHATHE CTENCHU C IIEIBIM ITOKa3aTeeM, BBINOJHATH MPEOOpa30BaHUS
BBIPAKEHUH, COJIEPKAIUX CTEIIEHHU C I[EJIBIM MTOKA3aTeJIEM.

BuIMomHATE TOXKIECTBEHHBIC MPEOOPA30BAHUS PAIIMOHAIBHBIX BRIPAXKECHUN HA OCHOBE
MIpaBHIJI JISHCTBUIM HAJl MHOTOYWICHAMH U aJITeOPaNIeCKUMH JIPOOSIMH.

PacknanpiBaTh KBaJpaTHBIA TPEXWICH HA MHOKUTEIIH.

[IpumeHsTh npeoOpa3oBaHUsl BBIPAXKEHUM MJIS PEIICHHS pPa3IMYHbIX 3a1a4d U3
MAaTE€MAaTHKH, CMEXHBIX TPEIMETOB, U3 PEATbHON MPAKTUKHU.

Ypaeuenuﬂ U Hepaeencmea

Pemate nuHEHHBIC, KBaJpaTHbIE YpPAaBHECHUS W palMOHAJIbHBIC YpaBHEHUS,
CBOJISLLIAECS K HUM, CHCTEMBI IByX YPABHEHHM C IByMsI IEPEMEHHBIMH.

[TepexoauTs OT ciloBecHOU (HOPMYIHPOBKU 3a7auM K €€ ajreOpandeckol MOJEIHU C
MOMOIIIBIO COCTaBJICHUSI YPABHEHHUSI WM CHUCTEMbl YPABHEHUW, MHTEPIPETUPOBATH B



COOTBETCTBUM C KOHTEKCTOM 3aJ1a4y MOJTYyYEHHbIA PE3yJIbTar.

[IpuMeHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB [JIsl CpPaBHEHHUsS, OLEHKH; pellaTh
JMHENHbIE HEPaBEHCTBA C OJHOW MEPEMEHHOW M UX CHUCTEMbI; JaBaTh IpaduyuecKyro
WUTIOCTPALIUIO MHOKECTBA PEIICHUI HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

Dynkyuu

IloHumMaTe W UCHOJB30BATH q)YHKHHOHaJIBHBIe IIOHATHUA MW  A3BIK (TepMI/IHBI,
CHUMBOJIHNYCCKHC 0603H8}I€HI/IH); OIIpCACIITL 3HAYCHUC (1)YHKHI/II/I I1I0 3HAa4YCHHIO
AprymcCcHTa, OoIpCaciiiTb CBOMCTBaA

dbyHKIUYU 110 €€ TpaduKy.

. K
Ctpouts rpaduku 3J1eMeHTapHBIX (YHKINMA BUAA Yy = Y= x2,

y = x3,y =+/x, y = |x|; onuceiBaTh cBOICTBA UMCIOBON (QYHKLUH I10 €€ rpaduKy.

9 gyace

Yucna u evtuucienus

CpaBHI/IBaTB " YIIOPAOOYHNBATH PAlIMOHAJIIBHBIC K1 HPPATUMOHAJIBHBIC YHUCJIA.

BreinonaaTe apI/I(I)MCTI/I‘IGCKI/IG IIGIZCTBI/IH C paluOHAJIbHBIMHA YU CJIaMH, COUYCTAA YCTHBIC
H IIMCBbMCHHBIC HpI/IéMLI, BBIIIOJIHATDL BBIYHCIICHUA C UPPANOHAIIBHBIMU YU CJIaMHU.
HaXOI[I/ITB 3HAQUCHUS CTEIECHEH C OCJIBIMHA ITOKAa3aTCIIsAIMH U KOpHeﬁ; BBIYHCIIATH
3HAa4YCHMA YHNCJIOBBIX BBIpa)KeHHﬁ.

OprrHHTB IICfICTBHTeJIBHLIG 4uClida, BBIIIOJIHATE IMPUKUAKY PE3YyJIbTaTa BBIHHCHGHHﬁ,
OIOCHKY YHMCJIOBBIX BBIpa)KeHHﬁ.

Ypaeueuuﬂ U Hepaeencmea

Pemlare nuHEVHBIE M KBaJApPAaTHBIE YPAaBHEHMs, YPAaBHEHMS, CBOMSIIMECA K HUM,
MpocTellne ApoOHO-pallMOHAIbHBIE YPABHEHMUS.

Pemare cuctembl IByX JMHEWHBIX YPAaBHEHUW C JBYMS MEPEMEHHBIMA U CUCTEMBI
NIBYX YPAaBHEHUI, B KOTOPBIX OJTHO YPABHEHUE HE ABISAETCS JIMHEUHBIM.

Pemarp TekCTOBBIE 3aJauM aJreOpandyeckuM CIOCOOOM C IMOMOIIBIO COCTABJICHUS
YPaBHEHMS WU CUCTEMBI IBYX YPABHEHUH C JBYMs IIEPEMEHHBIMU.

[IpoBoauTe mpocCTEWIIME WCCIECIOBAHHWS YPAaBHEHUM M CUCTEM YPABHEHHM, B TOM
4yuclie ¢ NpPUMEHEHUEM TIpadHuuecKux MpeAcTaBiIeHU (ycTaHaBIMBaTh, UMEET JIU
ypaBHEHHUE WIN CUCTEMA YPaBHEHUH peIlIeHus1, €ClIM UMEET, TO CKOJIBbKO, U Tp.).
Pemarp nuHeiiHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pa)kaTh pEIICHHE
HEPABEHCTB HA YMCIIOBOM IIPSAMOM, 3aIIMCHIBATh PELIEHNUE C IIOMOLIBIO CUMBOJIOB.
Pemare cucTteMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIUE
KBaJIpaTHOE HEPaBEHCTBO; M300pakaTh PEIICHHE CHUCTEMbl HEPABEHCTB Ha YHCIIOBOU
IIPSIMOM, 3aIIMCHIBATh PEILICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PEUIEHUHN PA3JIMYHBIX 33]1a4.

Dynkyuu

Pacrnio3naBatsh CI)YHKI_[I/II/I N3YUYCHHBIX BHUOB. IToka3bIBaTh CXCMATHYCCKHU

pacmoyioKeHNEe Ha KOOPAMHATHOW IIOCKOCTH TpadukoB (QyHKIMNA Buma: y = kx,
K
y=kx+b,y=-
X

— 2 b — 43 — \/_ — 3
y=ax“+bx+c, y=x>, y=+x, y=|x| B 3aBUCUMOCTH OT 3HaYCHUH
K03(pHUIIMEHTOB; OMUCHIBATh CBOMCTBA (PYHKITUM.

Ctpouth 1 U300pakaTh cXeMaTUYeCKH rpadvKu KBaJApaTUYHBIX (DYHKIIUI, OMHUCHIBATDH



CBOMCTBA KBaAPATUUHBIX (DYHKUUHN MO UX rpaduKam.
* Pacno3HaBath KBaJpaTHuHyIO (QYHKIHIO 10 (opMyie, MNPUBOAUTH MPUMEPHI
KBaJPAaTUYHBIX (QYHKLIUN U3 pealbHOU KU3HH, (PU3UKU, TEOMETPHH.

Apugpmemuueckan u ceomempuueckas npozpeccuu

* Pacno3HaBaThb apu(METHUYECKYI0 M TE€OMETPUYECKYIO MPOTPECCUH MPU Pa3HBIX
croco0ax 3aaHusl.

* BpINONHATH BBIYUCICHUS C UCNOJIb30BaHUEM (POpMyn N-ro wieHa apuMeTndeckon u
reOMETPUUYECKOMN MPOrpecCHii, CyMMBbI IIEPBBIX N YJICHOB.

* 300paxkaTh 4ieHbl NOCIEI0BATEILHOCTH TOUKAMU HA KOOPAUHATHOM MIIOCKOCTH.

* PemaTe 3a7aud, CBS3aHHBIE C YHUCJIOBBIMH IOCIIEJOBAaTEIBHOCTSIMH, B TOM YHCIIE
3aJayl M3 pEaNTbHOM KHU3HU (C HCHOJB30BaHUEM KaJbKYJISATOpa, IH(PPOBBIX
TEXHOJIOTHUH).



PABOYAS ITPOI'PAMMA
YYEBHOI'O KYPCA «'EOMETPUS». 7-9 KJIACCbI

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Crnenys mpenctaBieHHOM pabouel mporpamme, HauMHas C CEAbMOIrO Kjacca Ha ypokax
r€OMETPUN OOYYalOIIUKCAd YYUTCA IPOBOAMTH JOKAa3aTeJIbHbIE PACCYXKACHHS, CTPOUTH
JOTUYECKUE  YMO3aKIIOUYECHHUS, JOKa3blBaThb HCTUHHBIE YTBEPKACHUA U  CTPOUTH
KOHTPIIPUMEPHI K JOKHBIM, IPOBOJUTH PACCYKICHHS «OT IPOTUBHOTO», OTJIMYATh CBOMCTBA
OT MPHU3HAKOB, (OPMYINPOBATH OOpATHBIC YTBEPKACHUSA. Y YCHHUK, OBJIAICBIINN UCKYCCTBOM
paccyxJath, OyJeT MPUMEHATh €ro U B OKpyKaromieil >ku3Hu. Y B 3TOM COCTOUT Ba)xKHOE
BOCIIMTATEIbHOE 3HAYECHUE M3YYEHUsI TE€OMETPHUM, MPUCYIIEe HMEHHO OTEYECTBEHHOU
MaTeMaTU4YEeCKOM LIKOJIE.

BTopo# 1enpro n3y4eHusi TeOMETPUHN SIBISETCS UCIOJIB30BAHUE €€ KAK MHCTPYMEHTA MPH
pELIEHNH KaK MAaTeMaTUYECKUX, TaK U IPAKTUYECKUX 3a7ay, BCTPEUAIOUIUXCS B PEAIbHOU
KU3HU. OKOHUYMBIIMA KypC T€OMETPUM IIKOJBHHUK JOJIKEH OBIThb B COCTOSHHM OIPEIECIHTh
r€OMETPUYECKYIO (PUTypy, OMUCAaTh CIOBAMM JAHHBIA YEPTEK WU PUCYHOK, HAUTH ILIOIIA b
3€MEJIbHOTO0 y4YacTKa, pacCcUUTaTh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOTO KaOensl WiH
TpeOyeMble pa3Mepbl Tapaxa [ aBTOMOOWJISl. OTOMY COOTBETCTBYET BTOpasd,
BBIYMCIINTENIbHAS JIMHUSI B M3YYCHHH T€OMETpPUM B IIKoJie. [[aHHAs mpakTUYecKas JUHUS
ABJISICTCA HE MEHEE BaXKHOU, YEM I1epBast.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE
CornacHo yueOHOMYy TuiaHy B 7—9 Kiaccax u3ydaercsi yueOHbld Kypce «['eomeTrpusi»,

KOTOpPBI BKJIIOUAET CIIEAYIONIME OCHOBHBIE paslesbl couepxkanus: «['eomerpuueckue
burypel U UX CBOWCTBa», «l/3MepeHHe TEOMETPUUYCCKUX BEIMYMHY», a Takke «JlekapToBBI
KOOPJIMHATHI Ha TJIOCKOCTH», «Bektops», «lBuxkeHus ruockoctu» u «lIpeobpazoBanus
oA00Us.

VY4eOHbIH TJ1aH MpeycMaTPUBACT U3YUYCHHE T€OMETPUH Ha 0230BOM YPOBHE, UCXOJIA U3 HE
MeHee 68 y4eOHBIX 4acoB B yueOHOM Trojy, BCETO 3a TpH roja ooyueHus — He MeHee 204
9JacoB.

COJEP/KAHUE YYEBHOI'O KYPCA (ITO 'OJAM OBYUYEHUA)
7 KJace

Hauvanbuble nonsituss reomerpuu. Touka, mpsimMasi, OTPE30K, Jiyd. Yrou. Buael yrios.
BeprukaneHsle U cmexHble yrubl. buccexkrpuca yria. JlomaHas, MHOTOYrOJIbHUK.
[TapannenbHOCTh M NEPIIEHANKYJIAPHOCTD MPSAMBIX.

Cummetpuunblie purypsl. OCHOBHBIE CBOWCTBA OceBoi cuMMeTpud. [Ipumepsl cummerpuun
B OKPYXaIOIlEM MUDE.

OCHOBHBIE IOCTPOCHHUSI C IOMOLIBIO HUPKYJISI U IMHEUKH.

TpeyronpHuk. BeicoTa, MenuaHa, OHCCeKTpuca, HMX CBOMCTBAa. PaBHOOEApEHHBIN W
PABHOCTOPOHHUM TPEYTOJIbHUKHU. HepaBeHCTBO TpEyroJIbHUKA.

CBoiicTBa W TpPU3HAKKM PpPAaBHOOEIPEHHOro TpeyronbHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.



CBolicTBa M NPU3HAKU NapaJUICNIbHBIX NMpsAMbIX. CyMMa yIjlOB TpEyrojibHHKa. BHemHue
YTJIbI TPEYTOJIbHUKA.

IIpssMOyrosibHbIN TpeyrojapHUK. CBOMCTBO MEIMAHbI IPSMOYTOJIBHOIO TPEYTOJIbHMKA,
MPOBENEHHOW K TUMNOTEeHy3€. lIpu3Haku paBeHCTBA MPSAMOYIOJIBHBIX TPEYrOJbHUKOB.
[IpsitMOYTOJNIBHBIN TPEYTOJIBHUK C YIioM B 30°.

HepaBeHcTBa B reOMETpHH: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa O OojblIeM yriae U OoJbllIeld CTOpOHE TpeyronbHUKa. [lepneHnukymsp u
HaKJIOHHAs.

I'eomeTpuueckoe MecTo TOYeK. buccekTpuca yrina W CEpeAVMHHBIM NEPHEHIUKYISAP K
OTpe3Ky KaK F€OMETPUYECKHE MECTA TOYEK.

OKpyXHOCTb M KpyT, XOpJla M JAUaMeTp, HMX CBoOWcTBa. B3auMHOE pacnoyioKeHHe
OKPYXHOCTH U npsimoii. KacarenbHas u cekymas K okpyHOCTH. OKpY>KHOCTb, BIIUCAHHASI B
yroi. BnimcanHas u onucaHHasi OKpYXHOCTH TPEYTOJIbHUKA.

8 kiacce

Yerpipéxyronpauku. [lapamnenorpaMmM, €ro npusHaku M CBOWCTBAa. YacTHblE ciaydan
napauiesorpaMmoB (IIpsIMOYTOJILHUK, pOMO, KBaJipaT), MX NMPU3HAKU U CBOMCTBa. Tpamenus,
paBHOOOKas Tparneuus, €€ CBOMCTBA U NMpU3HaKu. [IpsmMoyronapHas Tpanemnus.

LlenTpanbHas cumMMeTpus.

Teopema Daneca u Teopema 0 IPOHOPLUOHATIBHBIX OTPE3KAX.

CpenHue JIMHUM TPEYrOJIbHUKA U TPAIICIUH.

[Tonobue TpeyronbHUKOB, KO3 dumeHT mogodus. Ilpu3zHaku mogo0usi TPeyroJIbHUKOB.
[Tpumenenue mogoOus MpU PeIIeHUH MPAKTUYECKUX 3a]1a4.

CaoiicTBa momaaeit reometTpudeckux ¢uryp. @opmysbl i TIIOMAAN TPEYTOJIbHUKA,
napasuiesiorpamMmma, pomoa u Tpaneruu. OTHOIIEHUE TI0IIaIe MoI00HBIX QUryp.

Brruucnenue mioniaiei TpeyroJibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTON Oymare.

Teopema Iludaropa. [lpumenenue teopembl Iludaropa mpu perieHUH MPAKTUIECKUX
3a1ad4.

CuHyc, KOCHHYC, TaHI€HC OCTPOro yria  HOpsIMOYTOJIbHOTO  TpPEYroJIbHUKA.
Tpuronomerpuueckue pyHkiuu yrios B 30°, 45° u 60°.

BrincanHble U LEHTpaJbHBIEC YIJIbI, YTOJ MEXIY KacaTeJIbHOW M XOPAOU. YTJIbl MEXKIY
XOplaMl U CEKYIIMMHU. BhOucaHHble M OINUCAHHBIE YETHIPEXYTOILHUKUA. B3anmHoe
pacroJioxkeHue JByX OKpykHocTel. Kacanme okpyknocteit. OOmue KacatenbHbIE K JIBYM
OKPY’KHOCTSIM.

9 Kaace

Cunyc, kocunyc, TaHreHc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO. POPMYITBI IPUBEACHHUS.

Pemienne TtpeyronpHukoB. TeopemMa KOCHMHYCOB U TeopeMa CUHYcoB. Pemenue
MPAKTUYECKHX 3aJ1a4d C UCIOIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB.

[IpeobpazoBanue nogobus. I[logobre cOOTBETCTBEHHBIX 3JIE€MEHTOB.

Teopema o mpou3BeneHUN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEICHUU OTPE3KOB CEKYIIHX,
TeopeMa O KBaJipare KacaTeJIbHOH.



Bekrop, nnuHa (MOAyidb) BEKTOpa, COHANPABJICHHBIE BEKTOPbHI, MPOTHBOIOJIOKHO
HANpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpPAMU HAJ
BeKTOpamu. PaznmokeHue BEKTOpa MO ABYM HEKOJUIMHEAPHBIM BekTOopaM. KoopanHatsl
BekTopa. CKalsipHOE MPOU3BEICHUE BEKTOPOB, IPUMEHEHHE /111 HAXOXKIEHUS JIJTUH U YTJIOB.

JlekapTOBBl KOOpPAMHATBI HA IUIOCKOCTU. YPaBHEHUs IMPSIMOM M OKPYKHOCTU B
KOOpJIMHATAaX, IEPECCUCHUE OKPYKHOCTEN U NPAMBIX. METO KOOPAMHAT U €r0 MPUMEHECHUE.

[IpaBuibHBIE MHOTOYTOIBHUKH. [[MHa okpykHOCTU. ['panycHas u paanaHHas Mepa yria,
BBIYMCJIEHUE JUIMH AYT OKpYykHOCcTel. [nomane kpyra, cekropa, CErMEHTA.

JIBVOKEHUS TIIOCKOCTH ¥ BHYTPEHHHUE CUMMETPHUH GUTYp (3JIEMEHTAPHBIC TPEICTABICHU).
[TapannenbHbIi niepeHoc. [1oBopoT.

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI TPUMEPHOM
PABOYEM ITPOI'PAMMBI KYPCA
(IO TOJAM OBYUYEHUA)

OcBoenue yueObHOro kypca «['eomerpusi» Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
JOJDKHO — o0OecrneurBaTh  JOCTUKEHUE  CICAYIONIUX MPEIMETHBIX  00pa3oBaTEIbHBIX
pPE3yIbTaTOB:

7 KJace

= Pacno3naBath HN3YUCHHBIC TI'COMCTPHUYCCKHUC (1)I/II“ypI>I, OIIPpCACIIATE HX B3aMMHOC
PAaCIIOJIOKCHHC, I/1306pa)KaTb IrCOMCTPHUUICCKHC (1)I/Il“ypI>I; BBIIIOJIHATE YCPTCIKHU 110
YCJIOBHIO 3aJa4Hu. I/ISMGPSITB JINHEUHBIC U YIJIOBBIC BCJIMYHHEIL. Pematsp 3aJa4 Ha
BBIYHCJICHUC JJIMH OTPE3KOB U BCJIMYHNH YIJIOB.

» Jlenate rpyOyr0 OLEHKY JIMHEWHBIX W YTJOBBIX BEJIMYHMH NPEIMETOB B PEaNbHOU
KU3HHU, Pa3MEPOB NPHUPOAHBIX OOBEKTOB. PaznnuaTe pa3mepbl 3TUX OOBEKTOB IO
MOPSAAKY BEJINYMHBL.

* CTpOUTh UEPTEKHU K TEOMETPUUECKUM 3a1a4aM.

* [lonp30BaThCAd NpPHU3HAKAMU PABEHCTBA TPEYTOJBHHMKOB, HCIIOJIB30BaTh IMPU3HAKU M
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3aau.
* [IpoBOAUTH JOTUUYECKUE PACCYKIECHUS C UCITOIB30BAHUEM F€OMETPUUYECKUX TEOPEM.

= [losb30BaThCsl MpU3HAKAMHU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJBHUKOB, CBOMCTBOM
MEJUaHbI, MTPOBEAEHHON K TMIOTEHY3€ NPSMOYIOJIBHOIO TPEYTOJbHHUKA, B PELICHUU
F€OMETPUYECKUX 3a]1a4.

* Onpenensars NapayIeIbHOCTh MPSIMBIX C TIOMOIIBIO YTIJIOB, KOTOPBIE 00pa3yeT ¢ HUMHU
cekyias. OnpeaensaTh NapaieIbHOCTh NPSIMBIX C TTOMOIIbIO PABEHCTBA PACCTOSHUM
OT TOYEK OJHOU MPSIMOM IO TOUEK IPYTOU MPSIMOU.

» PemaTh 3a7ja4M Ha KJIETYATOMW Oymare.

* JIpoBOAWTH BBIUMCICHHUS M HAaXOAUTh YUCIOBbIE M OYKBEHHbIEC 3HAUYECHUS YTJIOB B
FEOMETPUYECKUX 3a1a4ax C UCIOIb30BAHUEM CYMMBI YTJIOB TPEYTOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MPH MEPECEUECHUH JBYX
[apaJuIeNIbHBIX MPAMBIX CeKylled. Pemars IpakTU4ecKHe 3aJadyd Ha HaxXO0XKACHUE
YIJIOB.

* BrnajeTh NOHATHEM I€OMETPUUECKOTO MECTAa TOYEK. YMETh ONpPEIeNsiTh OUCCEKTPUCY



yIJla ¥ CEPEeIMHHBIN NEPIEHIAUKYJIISP K OTPE3KY KaK F€OMETPHYECKUE MECTA TOYEK.

* @opMynIHpOBaTH ONPEIEICHUS OKPYKHOCTM W Kpyra, XOpAbl M JUaMeTpa
OKPY>HOCTH, TOJIb30BaThCS MX CBOWCTBAMHU. YMETh NMPUMEHSATh 3TH CBOMCTBA MpuU
pelIeHuH 3ajad.

* BrnajeTh MOHATHEM OMMCAHHOW OKOJIO TPEYTOJIbHHKA OKPYKHOCTH, YMETh HAaXOJUTh
e¢ nentp. Ilonb3oBarbecsi akTamMu O TOM, UYTO OUCCEKTPUCHI YIJIOB TPEYTOJIbHUKA
MIEPECEKAIOTC B OJHOM TOYKE, U O TOM, YTO CEPEIWHHbIC MEPHEHIUKYISIPBl K
CTOpOHAaM TPEYTOJbHUKA MEPECEKAIOTCS B OJHOU TOUKE.

* BrnajeTh NOHATHEM KacaTeIbHOM K OKPYXKHOCTH, TIOJB30BAThCSI TEOPEMOM O
NEPHEHAUKYIIIPHOCTH KacaTeIbHOU U pajinyca, IPOBEIEHHOTO K TOUKE KaCaHMUS.

* [lonb30BaThCs MPOCTEUIIMMH TE€OMETPUUECKUMHU HEPAaBEHCTBAMH, IOHMMATh UX

HpaKTH‘ICCKI/Iﬁ CMBICIJI.
- HpOBOI[I/ITB OCHOBHBIC TCOMCTPHUUYCCKUC ITIOCTPOCHH C ITIOMOIIBIO NUPKYJIA U JIMHEUKH.

8 kiacce

* Pacno3HaBaThb OCHOBHBIE BUbl YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, ITOJIb30BATHCS UX
CBOMCTBaMH IIpU PELICHUN F€OMETPUYECKUX 3a4ay.

* Bilaners NOHATHEM CpPEIHEW JUHUM TPEYrOJIbHUKA W TpaleUUd, NPUMEHATh HUX
CBONCTBA IIPHU PEIICHUU FreoMeTpruYeCcKuX 3anad. [lonb3oBarbes Teopemoint Paneca i
pEeLIECHNs MPAKTUYECKUX 3a1a4.

* [IpumeHsATh NpU3HAKKU MOJ00US TPEYTOJIbHUKOB B PEILIEHUH T€OMETPUYECKHX 3a/1ay.

» [lonb3oBaThcst Teopemoii [ludaropa ayis penieHus: TEOMETPUYECKUX U MPAKTUYECKUX
3anad. CTpOUTh MAaTEMATHUYECKYIO MOJICNIb B MPAKTHYECKUX 33]a4aX, CaMOCTOSATEIHHO
JienaTh 4epTEX U HaAXOIUTh COOTBETCTBYIOIIUE JTTUHBI.

* BrnajeTh MOHATUSIMHU CHHYCA, KOCHHYCa M TaHT€HCAa OCTPOrO yria MpsIMOYTOJBHOTO
TpeyrojibHUKa. [1071530BaThCSl ITUMH MOHATUSIMH JIJIs1 PEIICHUS MPAKTUUECKUX 3a/1a4.

* Bpuucadarh (pa3MyHBIME - CIIOCOOAMHM) IUJIOMIA[h TPEYTOJIbHUKA W IUIONIAJIN
MHOTOYTOJIBHBIX (PUryp (MOJB3YSACH, TJIe€ HEOOXOIUMO, KaIbKyIsaTopoM). [IpumMeHsaTsb
MOJIYYCHHBIC YMEHUS B TPAKTUUYECKUX 3aadax.

* BrnajeTh MOHATHUSMU BIHCAHHOTO M IEHTPAJIBHOTO YIJIA, HUCIOIH30BATh TEOPEMBI O
BIIMCAHHBIX yTjaX, YIJIaX MEXy XopAamMH (CEKYIIMMU) U YTIie MEeXKy KacaTelIbHON U
XOPOM MPH PEIICHUN TEOMETPUICCKUX 3a71a4.

* BrnajgeTh TMOHATHEM OMHCAHHOTO  YETHIPEXYTOJbHUKA, TMPUMEHSATH CBOMCTBA
OTHMCAHHOTO YETHIPEXYTOIbHUKA MIPU PEIICHUH 3a]1a4.

* [IpumeHsTH MOMyYCHHBIC 3HAHUSA HA MPAKTUKE — CTPOUTHh MATEMAaTHYECKHUE MOJIEIU
JUTSL 3a7a4  peajbHOM JKM3HW W TPOBOJUTH COOTBETCTBYIOIIUE BBIYHCICHUS C
MpUMEHEHUEM TOA00UsS W TpUTOHOMETpuH (MONB3YSICh, TNIE€ HEOOXOAMMO,
KaJIbKYJISITOPOM).

9 Kaacce

= Hcnonb3oBarthb TPUTOHOMCTPHUUCCKHUC (I)YHKHI/II/I OCTPBIX VYIJIOB I HaAXOXICHUA
PAa3JINYHEBIX 3JICMCHTOB IIPAMOYT'OJIbHOT'O TPCYT'OJIbHUKA.



* [lonb3oBaThcs (QopMyllaMH TNPUBEACHHS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJAECTBOM JUISI HAaXOXJEHUS COOTHOIIEHUN MEXAYy TPUTOHOMETPUUECKUMU
BEJIMYMHAMM.

* lcnosnb30BaTh TEOpPEMBI CHHYCOB M KOCHHYCOB JUISI HAXOXKIEHUS pa3IMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJILHUKOBY), TPUMEHSTh UX MIPHU PEIICHUN
r€OMETPUYECKUX 3a]aY.

* Brnagerh MNOHATUSMU MpeoOpa3oBaHUsi MOAOOUS, COOTBETCTBEHHBIX JJIEMEHTOB
no100HbIX Quryp. [lonb3oBaThCs cBOMCTBAMU 1MOA00MS MPOU3BOJIbHBIX (DUTYP, YMETh
BBIYUCIIATh JUIMHBI U HAXOAUTh YIAbl y TOMO00HBIX (uryp. [IpumeHsTh CcBOMCTBa
no00Msl B MPAKTUYECKHUX 3a/adax. YMETh MPUBOJUTH MPUMEPHI MOJOOHBIX QUTYDP B
OKPYXaIOILEM MHUPE.

* [lonb3oBaThCs TEOpeMaMH O TMPOU3BEACHUH OTPE3KOB XOpA, O MPOU3BEICHUU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

* [lonb30BaThCs BEKTOpAMH, MOHUMATh UX T€OMETPUYECKUUA M (U3HUECKUN CMBICI,
OPUMEHSTh MX B PEIICHUM T€OMETPUYECKUX M (u3nyeckux 3amad. [lpumeHsTs
CKJISIPHOE MPOMU3BEICHUE BEKTOPOB ISl HAXOXKICHHSI ITTUH U YIJIOB.

* [losb30BaThCs METOJOM KOOPAMHAT Ha IUIOCKOCTH, NPHUMEHSTh €ro B PELICHUU

ICOMCTPHUUCCKHUX U IIPAKTHYCCKUX 3a14a4.

* Biianers NOHATUAMHU IPABUIBHOIO MHOTOYIOJIBHHMKA, JUJIMHBI OKPYXKHOCTH, JJIMHBI
IyTH OKPY>KHOCTH M PAaJUaHHOW MEpPHI yIJIa, YMETh BBIYUCIATH ILIONIAAb KPYra U €ro
yacTer. [I[puMeHATh MOTy4YeHHbIE YMEHHS B IPAKTUYECKUX 3a/1a49aX.

* HaxoauTe ocH (WA UEHTPbl) CUMMETPUH (UTYpP, TPUMEHSTh JBUKEHUS TJIOCKOCTU B

MPOCTENIINX CITyYasix.

* [IpuMeHATH MONYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMATUYECKHE MOJIEIH
JUIsL 3aa4  peaJbHOM JKM3HM W IPOBOJUTH COOTBETCTBYIOUIME BBIYMCIICHUS C
MPUMEHEHUEM TIOJI00MST M TPUTOHOMETpUYECKHX (GYHKUMNA (MOJB3YsACh, TlE
HEO00XO0IUMO, KJIBKYJISITOPOM).

PABOYASA ITPOT'PAMMA
YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKAN».
7—9 KJTACCBbI

HEJIN U3YUEHUSA YYEBHOI'O KYPCA

B coBpemenHOM 1POBOM MHUPE BEPOATHOCTh U CTATUCTUKA MTPUOOPETAIOT BCE OOJBIITYIO
3HAYUMOCTh, KaK C TOYKH 3PCHHUS MPAKTHYCCKUX NPHIOKCHUH, TaKk W HMX pOJH B
oOpa3oBaHnM, HEOOXOIMMOM KaXJIOMYy 4YeNOBEeKy. Bospacraer uumcio mpodeccuii, mpu
OBJIAJICHUH KOTOPBIMHU TpeOyeTcst Xxopoiias 6a30Basi MOATOTOBKA B 00J1aCTH BEPOSITHOCTH H
CTAaTUCTUKHU, TaKas MOJATOTOBKA Ba)KHA JJISl MPOJIOJDKEHUS OOpa3oBaHUSA M JJIsi YCIEITHOU
MpoQeCcCUOHAIBHON Kapbephl.

NmeHHO TO3TOMY OCTpO BCTalla HEOOXOAMMOCTh C(OpMHpOBaTH y OOyYarommXxcs
(YyHKIIMOHATBHYI0 TPaMOTHOCTh, BKJIIOUAIONIYI0O B CeOs B KadecTBE HEOTHEMIIEMOU
COCTaBIISIIONICH yMEHHE BOCHPUHHMATh M KPUTHYECKH aHAIM3UPOBATh HH(OpMAIIHIO,
MPEACTABIICHHYI0O B Pa3IUYHBIX (opMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX
pPEATbHBIX MPOIECCOB U 3aBUCUMOCTEH, MPOU3BOAUTD MPOCTEUIIIHE BEPOSITHOCTHBIC PACUETHI.



3HAaKOMCTBO C OCHOBHBIMHU MpHHIMIIAMU cOOpa, aHaIW3a M TPEICTABICHUS NaHHBIX W3
paznuyHbIX cdep SKU3HM OOIIecTBA M TOCyAapcTBa MNPHOOIIAET O0O0ydYarolmuxcs K
OOIIECTBEHHBIM HUHTepecaM. V3yueHne OCHOB KOMOMHATOPHKH pPa3BUBAET HAaBBIKH
opraHu3zaluy nepedopa u nojcu€ra ynucia BApuaHTOB, B TOM YKCIIE, B IPUKIAIHBIX 3a/1ayax.
3HaAKOMCTBO C OCHOBaMHU TeopuH TpadoB CO3MaET MaTeMAaTHUCCKHH (yHIAMEHT IJis
(dbopMHUpoBaHUs KOMIIETEHIIUNA B 00J1acTH UHPOPMATUKHU U LIUPPOBBIX TexHOJIOTUH. [ToMumMo
3TOr0, NMPU U3YYEHUU CTATUCTHUKUA U BEPOSTHOCTH OOOralmaroTcs MPEACTABICHUS YYalIuXCs
O COBPEMEHHOW KapTHHE MHUpa M METOAaX €ro UcciaeAoBaHMs, (OPMHUPYETCS MOHUMAaHUE
pPOJIM CTAaTHUCTHKM KaK MCTOYHHMKA COLMAIBHO 3HAUMMOM HHGOPMAIMM U 3aKJIAbIBAIOTCA
OCHOBBI BEPOSITHOCTHOTO MBILIICHUSI.

B cooTBeTcTBMM ¢ JaHHBIMH 1EJIAMH B CTPYKType MporpaMMbl Y4eOHOro Kypca
«BeposATHOCTh M CTATUCTHMKA» OCHOBHOM IIKOJIBI BBIAEIEHBI CIEAYIOIIUE COAECPIKATEIBHO-
Meroguyeckue JuHUM: «lIpencraBieHre JAaHHBIX M ONHCATENbHAs  CTATHCTUKAY;
«BepoaTHocThY; «neMeHThl KOMOMHATOPUKNY; «BBeaenue B Teopuio rpadosy.

Conepxanne nunun «lIpencraBneHune DaHHBIX W ONMMCATENbHAsl CTATHCTUKA» CIYXKUT
OCHOBOM Juisi (OpMHpOBaHHMS HaBBIKOB paboThl ¢ uHGpOpMaLUEd: OT UTEHUs W
MHTEpHpETalni HHPOPMaLIUU, IPEACTABICHHON B TA0IMIAX, HAa [UarpaMmax U rpapukax jao
coopa, TMpencTaBiI€HUs] M aHajdu3a JaHHBIX C HCIOJIb30BAHUEM CTATUCTHUYECKUX
XapaKTEpPUCTHK CPEAHMX M paccenBaHusa. Paboras ¢ AaHHBIMH, OOydarolIHMecs ydaTrcs
CUMTBIBATH M HMHTEPIPETUPOBATH JAHHBIE, BBIJBUIaTh, apryMEHTUPOBATb U KPUTHUKOBATH
MPOCTEUIINE TUIIOTE3bl, PA3MBILUIATh HaJl (PaKTOpaMH, BBI3BIBAIOIIMMU W3MEHYHMBOCTb, U
OLICHUBATh UX BJIIMSAHUE HA pacCMAaTPUBAEMbIC BEJIMYUHBI U IIPOLECCHI.

NHTyuTMBHOE  TIPEACTAaBIECHHE O  CIyYalHOM  M3MEHYMBOCTH,  HMCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TEHJEHIIMH CTAaHOBHUTCS MOTHBHPYIOIIEH OCHOBOW I H3yYECHUS
TEOPUU BEPOATHOCTEH. bompmioe 3HaueHHWe 34€Ch MMEIOT IMPAKTUYECKUE 3aJaHus, B
YaCTHOCTH ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMUA MOJEIISIMH.

[ToHsiTe BEPOSITHOCTH BBOJIWUTCA KaK Mepa MpaBAONOAoOus ciaydailHOTo coObitus. Ilpu
M3YYEHUU Kypca OO0ydyarolmuecs 3HAKOMATCS C MNPOCTEHIIMMH METOJaMHU BBIYHMCIICHUS
BEPOSATHOCTEW B CIy4alHBIX DOKCIEPUMEHTaX C PABHOBO3MOKHBIMHU DJIEMEHTAPHBIMU
HCXOJaMH, BEPOSITHOCTHBIMU 3aKOHAMH, MTO3BOJISIFOIIMMYU CTaBUTh U PellIaTh 00Jiee CIOKHbIE
3a1a4d. B Kypc BXOAAT HaYalnbHBIE IPEACTABIEHUS O CIyYalHbIX BEJIMYNHAX U UX YUCIOBBIX
XapaKTEpUCTHUKAX.

Takxke B paMKax »dTOr0 Kypca OCYHIECTBISETCS 3HAKOMCTBO OOyYarouIuxcsi cC
MHOKE€CTBAMU U OCHOBHBIMH ONEPALUSIMU HaJ MHOXECTBAMH, PACCMATPUBAKOTCS IPUMEPDI
MIPUMEHEHUS I PELICHUS 3a7ad, a TAKXKE MHCIOJIb30BAHMUS B APYTMX MATEMaTUYECKHUX
Kypcax ¥ y4eOHbIX peaMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B 7—9 xmaccax wusydaercs Kypc «BepoSTHOCTb W CTaTUCTUKA», B KOTOPBIA BXOIAT
pasmensl:  «lIpencraBieHne MaHHBIX M ONKCATENbHAs CTATHCTUKA»; «BeposaTHOCTbY;
«2NeMeHThl KOMOMHATOPUKNY; «BBeneHue B Teopuio rpadosy.

Ha u3yuyenue ganHoro kypca orBoautcs Bcero 102 yueOHbIX Haca.

COJIEP)KAHME YUEBHOT'O KYPCA (ITO TOIAM OBYUEHMSI)



7 RJaacce

[IpeacraBnenure JaHHBIX B BHJE TaOmul, auarpamm, rpaduxoB. 3amojiHeHUE TaOull,
YTEHWE W TIOCTPOCHHUE auarpaMM (CTOJIOMKOBBIX (CTOJIOUATHIX) W KPYyroBwix). UteHue
rpa@uKoB pealbHbIX MpoleccoB. M3pineuenue uHopmanuum u3 auarpaMm ©u  TaOJMIl,
UCIIOJIb30BAaHUE U MHTEPIIPETaIus JaHHBIX.

OnucarenpHasi CTaTUCTUKA: CpellHee apudMeThuyecKkoe, MeiMana, pa3Max, HaubosbIiee 1
HauMEHbIIIee 3HaYeHUs1 Habopa YMCIIOBBIX JaHHbIX. [IpuMepsl ciayyaitHON H3MEHYHUBOCTH.

Cny4aiiHbIll SKCIIEpUMEHT (OIBIT) W ciiydaiiHoe coObiTHe. BepostHoCcTh 1 yactoTta. Posb
MaJIOBEPOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUM B MPUPOE U B 001IecTBe. MOHeTa 1
UrpajgbHas KOCTb B TEOPUH BEPOSTHOCTEH.

I'pad, Bepmuna, pedbpo. Crenens BepiuHbl. Yncio pédep u cymmapHasi CTENIEHb BEPIIUH.
[Ipeacrasnenue o cBsa3nocTH rpada. Lenu u nukiel. [Iytu B rpadgax. O6xon rpada (sinepon
nyTh). Pemenue 3amay ¢ moMonisio rpados.

8 kiacce

MHOX€eCTBO, JJIEMEHT MHOKECTBA, IOAMHOXKeCTBO. Orepanunn HaJ MHOKECTBAMH:
o0benuHeHue, nepeceueHre. CBOMCTBA onepaiuil HaJl MHOXKECTBAMU: IEPEMECTUTENIBHOE,
COueTaTeIbHOE,  pACIpENeNHUTeNIbHOe, BKIOYeHUs. Mcnonbs3oBaHue — rpaduyeckoro
IIPEACTABIICHUS] MHOKECTB I OMMCAHUs PEAJbHBIX MPOLECCOB U SBICHUW, IIPU PELICHUN
3a1ad4.

N3mepenne paccemBaHus NaHHBIX. Jlucriepcrss M CTaHAAPTHOE OTKJIOHEHHE YHCIOBBIX
HabopoB. [lnarpamma paccerBaHuUsl.

DOneMeHTapHble COOBITHS chydaiiHoro ombiTa. CiydaitHele coObITHS. BeposiTHoCTH
coObITUHA. ONBITHI C PAaBHOBO3MOXKHBIMH 3JIEMEHTApHBIMU COOBITUAMU. CiryyaliHbIN BBIOOP.
CBsi3b MEXIy MaJOBEPOSTHBIMU U MPAKTUYECKU JOCTOBEPHBIMH COOBITUSIMU B MPUPOJE,
00I11IeCTBE U HAYKE.

Hepeso. CBoiicTBa 1€pEBbEB: €IMHCTBEHHOCTh IIyTH, CYILIECTBOBAHUE BUCSYEH BEPILIUHBI,
CBSA3b MEXJY YMCIOM BEPIIMH W uucioMm pédep. [IpaBuno ymHoxxenus. Pemenue 3amau c
MTOMOIITBIO TpadoB.

[IpotuBonosnoxueie coObiTud. Juarpamma Oiinepa. OObeAMHEHHE M TEPECEUCHHE
coobitnii. HecoBmecTtHpie coObiTHs. DopMyna CIOXKEHUS BEpPOSTHOCTEH. Y CIOBHAsS
BeposiTHOCTh. [IpaBuno ymHoxeHusi. He3aBucumbie coObiTus. Pemenue 3amay  Ha
HaxO0JICHUE BEPOSTHOCTENM C TMOMOIIBI JEpeBa CIYyYaHOrO SKCIEPUMEHTA, Juarpamm
Ditnepa.

9 gaace

[IpencraBnenne MaHHBIX B BUJAE TAOMUIl, AUarpaMm, rpauKoB, MHTEPIIPETAINS JAHHBIX.
UreHne 1 MOCTPOCHUE TAOIHII, TUarpaMm, rpauKOB MO peaTbHBIM JTaHHBIM.

IlepecranoBku u dakropuan. Coueranuss U 4yucio coueranuil. TpeyronpHuk Ilackans.
Pemenue 3aa4 ¢ HCIOIB30BaHHEM KOMOMHATOPHKH.

['eomerpuyeckas BeposiTHOCTb. CiydallHbIN BBIOOp TOYKHU U3 (UTYpHI HA MIOCKOCTH, U3
OTpe3Ka U U3 IyI'd OKPYKHOCTHU.

HcnbiTanue. Ycnex u Heygaya. Cepusi UCNIBITAHUN 10 nepBoro ycnexa. Cepusi UCIIBITAHAN



bepuynnu. BepostHoCTH cOObITHII B cepun ucTibITanuii bepHyiu.

CrnydaiiHas BeIWYMHA U paclpelesieHHe BeposTHOcTeW. lIpumepbl maremaTndeckoro
OKHJIaHUs KaK TEOPETHYECKOr0 CPETHEr0 3HAUECHUS BEIUYMHBI. MaTeMaTHn4ecKkoe 0KHUIaHne
U IUCTIEPCUs CIIyYaliHOM BEJIUYMHBI «YHUCIIO YCIIEXOB B CEPUM UCIIBITAHUN bepHym».

[TonsiTrie o 3akoHe O6OMBIINX yucell. M3MepeHne BeposSTHOCTEN C MOMOIIbIO 4yacToT. Pob
Y 3HAYECHUE 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOIIECTBE.

INIAHUPYEMBIE ITPEMETHBIE PE3YJ/IbTATbI OCBOEHHSI MNPUMEPHOM
PABOYEU ITPOI'PAMMBI KYPCA
(10 I'OJAM OBYYEHMUA)

[IpenMeTHbIE pE3yabTAaThl OCBOCHUS Kypca «BeposSITHOCTh M CTaTUCTHUKA» B 7—9 Kjaccax
XapaKTEPU3YIOTCS CHEAYIOINMA YMEHUSAMMU.

7 KJaace

* YuraTh MHPOpPMAIIHIO, IPEJCTABICHHYIO B TaOJIUIaX, HA JUarpamMMax; MpeCcTaBlsiTh
JAaHHbIE B BHJIE€ TaOJUI, CTPOUTH JUarpaMmbl (CTOJIOMKOBBIE (CTOJOUYATHIC) U
KPYTOBBIE) 10 MAaCCUBaM 3HAYEHUM.

* OnuceiBaTh U UHTEPIPETUPOBATH PEAbHBIC YKCIIOBBIC JIAHHBIC, MPECTABICHHBIC B

TabJMIlax, Ha IUarpaMmmax, rpapukax.

* Hcnonp3oBaTh U1 ONHCAHUS JTAHHBIX CTATUCTHUYECKUE XAPAKTEPUCTUKHU: CPEIHEE
apudmMeTHIecKoe, MeMana, HanbobIlIee U HaUMEHbIIIEee 3HAaUCHUS, pa3Max.

* HMeTh mpeacTaBieHUE O CIydyalHOM M3MEHUYMBOCTH Ha MpUMEpax IeH, PU3nuecKux
BEJIMYMH, AHTPOIIOMETPUUYECKUX HAHHBIX; UMETh MPEACTABICHUE O CTATUCTUYECKOU
YCTOMYUBOCTH.

8 kaace

* U3BnekaTh W mpeoOpa3oBbIBaTh HH(POpPMAIMIO, MPEACTABICHHYIO B BHJIE TaOJIHII,
auarpaMm, rpa@uKoB; NPEACTaBIATh JaHHbIE B BUJIE TA0JIULL, JUArpaMM, rpapuKOB.

* OnuceIBaTh JaHHBIE C TOMOLIBIO CTATUCTUYECKUX MTOKA3aTENICH: CPEHUX 3HAYEHUHN U
Mep paccenBaHus (pa3max, TUCIEPCHs U CTAHIAPTHOE OTKIOHEHUE).

* HaxoauThb 4YacTOTHl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM YHCIE IO
pe3ynbTaTam u3MepeHui U HaAOTIOICHHM.

* HaxoauTh BEpOSATHOCTH CIy4YaWHBIX COOBITH B ONBITaX, 3HAs BEPOSTHOCTU
AJIEMEHTAapHBIX COOBITHIM, B TOM 4YHCJIE€ B OIbITAX C PaBHOBO3MOXXHBIMU
AJIEeMEHTapHBIMU COOBITUSIMHU.

* Jcnonb3oBaTh rpaduuecKre MOJIEINN: JEPEBO CIYyYaiiHOTO AKCIIEPUMEHTA, AUarpaMMbl
Diiniepa, yuciaoBas npsmasi.

* OnepupoBaTh MOHATHUSAMU: MHOXKECTBO, MOJMHOXECTBO; BBIINOJIHATH OINEpalUU HaJ
MHOKECTBaMHU: OOBEIUHEHHE, IMEepPECeUeHUe; IMEePEUUCIATh 3JIEMEHThl MHOXKECTB;
IPUMEHSTh CBOMCTBA MHOXKECTB.

* Jlcnonb3oBaTh rpaguueckoe MpeCTaBICHUEe MHOXKECTB U CBSI3eH MEXIYy HUMH IS
ONMCaHUs MPOLECCOB M SBICHUI, B TOM YHWCIE NPU PELICHUM 3a[ad U3 APYTUX
y4eOHBIX MPEAMETOB U KYpPCOB.



9 Kaace

» JI3BiekaTh W MpeoOpa3oBbIBaTh WHPOPMAIUIO, TPEIACTABICHHYI0 B Pa3IWYHBIX
UCTOYHUKAX B BUAC TaONUI, quarpamm, rpaduKoB; MPEICTaBISITh JaHHBIC B BHIC
Ta0JIuIl, AUarpamMm, rpauKoB.

* Pemate 3a/1a4u OpraHU30BAHHBIM MEPeOOPOM BapHUAHTOB, a TAKIKE C MCIOIH30BAaHUEM
KOMOMHATOPHBIX TIPABHJI M METOJIOB.

* Jcmonp30BaTh OMHUCATEIbHBIC XapaKTEPUCTUKH IS MACCHBOB YHCIIOBBIX JaHHBIX, B
TOM YHCJIC CPETHUE 3HAUCHHUS U MEPHI pacCEUBaHUSI.

* HaxoaWTh 4YacTOTHl 3HAYEHWH H YacCTOThI COOBITHSA, B TOM YHUCIE TIOJB3YICh
pe3ylbTaTaMu MPOBEAEHHBIX U3MEPEHUI 1 HAOIIOICHUH.

* HaxoauTh BEPOSTHOCTH CIYYalHBIX COOBITHN B W3YYCHHBIX OIBITaX, B TOM YHCIIC B
OTBITaX C PAaBHOBO3MOXHBIMHU JIEMEHTAPHBIMH COOBITHSMH, B CEPUSIX UCIBITAHUHN 10
NEPBOTO yCIiexa, B CEpUsIX UCTIbITaHUN bepHyIuu.

* lMeTh mpecTaBIeHNE O CIIy4ailHOM BEJIMYMHE U O PACIpeIeNIEHUH BEPOSITHOCTEHN.

* lMeTh npeacTaBiIeHUE O 3aKOHE OOJIBIIUX YHCEIN KaK O MPOSBICHUN 3aKOHOMEPHOCTHU
B CIIy4ailHOW M3MEHUYMBOCTH M O POJIU 3aKOHA OOJBIINX YHCEN B MIPUPOJE M OOIIECTBE









