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INOSACHUTEJBHAA 3AIIMCKA
OBIIAA XAPAKTEPUCTUKA VUYEBHOI'O TTPEIMETA «MATEMATHUKA»

PaGouass mporpamma mo mMareMaTHKE Ha ypOBEHb OCHOBHOIO oOmiero obpazoBaHus pa3paboTaHa Ha
OCHOBaHUMU:
1. ®enepanbHoro 3akoHa «O6 oObpazoBanuu B Poccuiickoit deneparum» ot 29.12.2012 No 273-D3.
2. ®enepanbHOrO TOCYJAPCTBEHHOTO 00Pa30BaTEIFHOTO CTaHIApPTa OCHOBHOTO 00IIero 0Opa3oBaHus, yTB.
npuka3zom Munnpocsemenus Poccun ot 31.05.2021 Ne 287;
3. OcHOBHOW 00pa30BaTeNbHON MPOrPaMMbl OCHOBHOTO 00mmIero oOpa3zoBaHuss MyHHIMITAILHOTO
OromxeTHoro oobmeobOpazoBarensHoro yupexaeHus «COIL Nel6y» YucTomoiabCKOro MyHHIMIIAIBLHOTO
paiiona Pecriyonuku Tatapcran
4. TMonoxeHust 0 CTPYKTYype, MOpsiiKe pa3paboTKU U YyTBEPKIEHUSI pabouuX MpPOrpaMM y4eOHBIX KYpCOB,
npeametroB MBOY «COIII Nel6» YucTomnonbCKoro MyHUITMIIATLHOTO paiiona Peciy6nuku Tatapctan
5. Yuebnoro mnana MBOY «COIIl Ne 16» UucTomonbcKoro MyHHUIMNAIbHOIO paiioHa PecmyOnuku
Tarapcran

I[Ipumepnast pabGouass mporpaMma MO MaTeMaTHKE I oOydarommxcs 5—9 KiaccoB
pa3pabotaHa Ha ocHOBe dDeepaibHOIO I'OCyJIapCTBEHHOTO OOpa30BaTEILHOIO CTaHJapTa
OCHOBHOT0O 00I111ero o0pa3oBaHusI C Y4YETOM UM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
OpeabsIBISIEMbIX K MaTeéMaTHUYeCKOMY OOpa30BaHUIO, ¢ TpPagUlIdi POCCHUICKOTO
oOpa3oBaHUsI, KOTOphIE OOECIEUMBAIOT OBJIAJICHHUE KJIIOYEBBIMU  KOMIIETCHIIUSIMH,
COCTABJISIFOIIIMMH OCHOBY JUISI HEIMPEPBIBHOTO OOpa30BaHHUsS W CaMOpPa3BUTHSI, a TaKkKe
LIEJIOCTHOCTh  OOLIEKYJbTYPHOTO,  JIMYHOCTHOIO UM  IIO3HAaBAaTEJILHOTO  Pa3BUTHS
obOyuaromuxcs. B paboueit mporpamme ydTeHBI AU U TOJIoKeHuss KoHlLlenuu pas- BUTHUS
MaTeMaTH4YeCKOoro ooOpa3zoBanusi B Pocculickoit ®denepanmmu. B »snoxy nmdpoBoit



TpaHchopMmaluu BceX cdep UeIOBEYECKOM  JesITeIbHOCTH  HEBO3MOXXHO  CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEJIIOBEKOM ©Oe3 0a30BOM MaTeMaTHUYE€CKON MNOJITOTOBKH.
Ve B 1IKOJIE MaTeMaTHKa CIYXXUT OIIOPHBIM IIPEAMETOM [JIsi U3YUYCHUS CMEKHBIX
JUCOUIUINH, a MOCJIe IIKOJBI pealbHOW HEOOXOAUMOCTBIO CTAaHOBUTCS HEOPEPHIBHOE
obpa3oBaHue, 4TO TPeOyeT IMOJHOIIEHHOW 0a30BOM 00I1Ie00pa3oBaTeIbHON ITOJATOTOBKH, B
TOM YHCJIE€ U MaTeMaTHYeCKOW. DTO OOYyCIOBIJIICHO TE€M, YTO B HAIIHU JHU PACTET UHCIIO
npodeccuii, CBA3aHHBIX C HEMOCPEIACTBEHHBIM IIPUMEHEHHEM MaTeMaTHuKH: U B cdepe
SKOHOMHKH, W B OH3HECE, M B TEXHOJIOTHYSCKHX OOJaCcTIX, U JaXe B TYMaHHUTAPHBIX
cepax. Takum oOpazoM, Kpyr IIKOJIBHUKOB, IS KOTOPBIX MaTeMaTHKa MOXET CTaTh
3HAYUMBIM MIPEIMETOM, PACIITHPSICTCS.
[IpakTrueckasi MOJIE3HOCTh MAaTEMAaTHKH OOYCIOBIJIEHA TE€M, 4YTOe€ NPEIMETOM SIBISIFOTCS
(yHnamMeHTampHBICE  CTPYKTYpPhl  HaANIero MHUpaA:  OPOCTPAHCTBEHHBIE  (QOpMBI |
KOJIWYECTBEHHbIE OTHOIICHUS OT MPOCTEHIIINX, YCBAUBAEMbIX B HETIOCPEACTBEHHOM OIIBITE,
JIO TOCTAaTOYHO CJIOKHBIX, HECOOXOIUMBIX JIJISI PAa3BUTHUSI HAYYHBIX U NPUKIAIHBIX Uach. bes
KOHKPETHBIX MaTeMaTHYECKUX 3HAHUW 3aTPyJTHEHO MOHUMAaHHE MPUHIIMIIOB YCTPOMCTBA U
HUCITOJIB30BAaHUSI COBPEMEHHOW TEXHHWKH, BOCHPHUSITHE W HWHTEPIpETAUs pazHOOOpa3HOM
COILIMAITBHOM, 9KOHOMHYECKOMH, MOJINTUYECKON nHopMaIu, Mano3hheKTUBHA
MMOBCEIHEBHAs TPaKTHYECKasl JICSITSIBHOCTh. KaxagoMy dYelOoBEeKY B CBOCH IKU3HH
MPUXOJIUTCS BBITIOJHITG PACUYETBl U COCTABISTH aAJITOPUTMBI, HAXOJAUTh W NPUMCHSTH
opmymnbl, BIaneTh TPAKTHUYECKUMHU TPUEMAMH TEOMETPUUYECKHUX HU3MEpPEeHUNU U
MMOCTPOCHUH, YUTATh WH(OPMAIIHIO, TIPSACTABICHHYIO B BHUAC TaOJIHII,
auarpaMMm U rpadMKoOB, )KUTh B YCIOBUSIX HEONPEISIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN
XapakTep CIIydaiHbIX COOBITHMA.

OnHOBpEeMEHHO ¢ paciuupeHueM cdep TPUMEHEHUsST MaTEeMaTHKH B COBPEMEHHOM
olmiectBe BcE€ OoJjiee BaXHBIM CTAaHOBUTCS MAaTE€MaTHYECKHUH CTHJIb MBIIUJICHUS,



OPOSIBISIIONINICS B ONPENCIEHHBIX YMCTBEHHBIX HaBbIKaxXx. B mporiiecce usydeHUs
MaTEeMaTHUKHA B apceHal NPUEMOB U METOJOB MBIIILICHUS YEJIOBEKa €CTECTBEHHBIM 00
pa3oM BKIIOYAIOTCS MHAYKLIMS U JISAYKIUs, 0000IeHne 1 KOHKpEeTHU3anus, aHaJIu3 ¢
CHUHTE3, KJacCudUKanus U cUcTeMaTus3anusi, abcrparupoBaHue u aHajorusi. O0beKThI
MaTEeMaTHYECKUX yMO3aK/IIOYCHUI, TMpaBmwia WX KOHCTPYHMPOBAHUS PACKPBIBAIOT
MEXaHU3M JIOTUYECKHUX TTOCTPOCHUM, CIIOCOOCTBYIOT BBIPA0OTKE YMEHUs (POPMYJIITUPOBATH,
OO0OCHOBBIBAaTh M JIOKa3bIBaTh CYXXIACHUS, TEM CaMbIM pa3BHUBAIOT JIOTHYECKOE
MbINUICHHWE. Benymass pojs TpPHHAUISKAT MaTeMaTHKEe W B (OPMHUPOBAHUU
AITOPUTMHUYECKON KOMIOHEHTHI MBIIUICHUSI U BOCIIMTAaHUM YMEHHUIH NEeWCTBOBATH MO
3aJITaHHBIM AJITOPUTMaM, COBEPHIEHCTBOBATh W3BECTHBIE M KOHCTPYHUPOBATH HOBBIC. B
MpoLIecCe pEelIeHHs 3a7lad — OCHOBOW y4eOHOW AesITeJIbHOCTH Ha ypOKaxX MaTeMaTHKH
— pa3BUBAIOTCS TAK)KE TBOPUECKAsI UIIPUKJIAIHASI CTOPOHBI MBIIIIJICHUSI.

OOyueHue MaremMaTHKe OAa€T BO3MOXKHOCTH pPa3BUBATh y OOYYaIOIIUXCsI TOYHYIO,
palMoHaIbHYIO U HH(MOPMATHBHYIO pPE€Yb, YMEHHE OTOMpaTh HaAMOOJIee ITOIXOISIINE
SI3BIKOBBIE, CHUMBOJIMYECKHE, IpadUUeCKHE CpeACTBa JUIS BBIPAXKEHHUS] CYXJICHUH U
HaTJISITHOTO UXITPEICTABICHUSI.

HeoO0xoauMbpIM KOMIOHEHTOM OOIIIeN KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUM SIBJISIETCS
o0Imiee 3HAKOMCTBO C METOJaMH TMO3HAHUS JCUCTBUTEIBHOCTH, IIPEJICTABICHUE O
npeaMeTe W METOoJax MaTeMaTHKH, WX OTIUYUH OT METOJOB JAPYTHX €CTECTBEHHBIX U
T'YMaHUTApHBIX HayK, 00 OCOOCHHOCTSX NPHUMEHEHHUsI MaTEeMaTUKH ISl PEIICHUS HayYHBIX
¥ IPUKJIAAHBIX 33/1a4. TakuM oOpa3oM, MaTeMaTHudeckoe oOpa3oBaHUe BHOCHT CBOM BKJIAJ
B hopMHpOBAHUE OOMIEHKYJIBTYPhI YEIIOBEKA.

HN3ydyeHne MaTeMaTHKH Tak)Xe CITIOCOOCTBYET ACTETHUYECKOMY BOCHUTAHHIO YEIIOBEKa,
MOHMMAHUIO KpacoTbl U M3SILIECTBA MATEMAaTUYECKUX PACCYXKICHUH, BOCIIPHUSITHIO
reoMeTpUIecKUX (pOpM, YCBOCHHIO MJIEH CHMMETPHH.



HEJIM 1 OCOBEHHOCTU U3YYEHUA YUEBHOI'O IMPEJIMETA «MATEMATHKAY. 5-9 KJIIACCBI

I[TpuopureTHBIMU 11ETISIMU OOYUYCHHSI MaTeMaTHKE B 5—9 Kitaccax SIBJISIFOTCS:

e (dopMUpOBaHHE IICHTPAJIBHBIX MATEMATHYECKUX IMOHSITHH (YHCIIO, BEJIHYHHA,
reoMeTpuyeckas ¢Gurypa, IEpeMEeHHas, BEPOSATHOCTh, (yHKIHs), OOECHeUUBaAIOIINX
MPEEMCTBEHHOCTh U NMMEPCHEKTUBHOCTh MAaTEMAaTUYECKOTO O00Opa3oBaHUsI OOyUJarOIIUXCSI;

® TIOJIBEJCHHUE OOy4YaromuXcsi Ha JOCTYHHOM JJII HHUX YPOBHE K OCO3HAHHUIO
B3aUMOCBSI3U MAaTEMaTHKH M OKPY’KaroIlIero MHpa, IMIOHUMAaHUE MAaTEMaTUKH KaK YacTH
o0m1eil KyIbTyphl YEJIOBEUECTBA;

¢ pa3BUTHE MHTCIUICKTYaJIbHBIX W TBOPYECKHUX CHOCOOHOCTEH OOy4Yaromiuxcs,
MO3HABAaTEIbHONW AaKTHBHOCTH, HCCIICIOBATCIBCKUX YMEHHUH, KPUTHYHOCTH MBIIILUICHUS,
WHTEpeca K N3yYCHUIO MAaTeMaTHKH;

e ¢dopmupoBanue  (PYHKIMOHAIILHOW  MaTEMaTHYECKOW  TI'paMOTHOCTH:  YMCHUS
pacrio3HaBaTh NPOSIBJIEHUS] MAaTeMaTHYECKHUX MOHSITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX >KU3HEHHBIX CUTYyallUsIX W IIPU H3YYCHUH JPYTHUX YYECOHBIX IPEIMETOB,
OpPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEpHOCTEeN, (opmMyHpoBaTh HX Ha S3bIKE
MaTeMaTUKA ¢ CO3J[aBaTh MaTeMaTHYEeCKHE MOJICIH, IIPUMEHSITh OCBOCHHBIN
MaTeMaTH4YeCKUi anmapar JUuisl peHIeHMs] OpPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
HHTEPOPETHPOBATHh U OLIEHUBATH IMOJIyUYCHHBIE PE3YyIhTATHI.

OcHOBHBIE JIMHUM COJIEp>)KaHUsI Kypca MaTreMaTuku B 5—9 knaccax: «Ywumcna wu
BBIUYHCIICHUS, «Anrebpar» («AnreOpandeckue  BBIpAXKEHUS», «YpPaBHCHUS H
HepaBeHCTBa»), «DyHkuun», «l'eomerpuss» («I'eomerpuueckne ¢GUIrypsl M HUX
cBolicTBa», «l/3MepeHne reoMeTpUYECKUX BEJIUYUH»), «BeposATHOCTh U CTAaTHUCTHKAY.
JlaHHBIE JTUHUM Pa3BUBAIOTCS MapajuledbHO, KaXkJgasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBHUCHUMO OJHa OT JpyroM, a B TECHOM KOHTaKTE |



B3auMojierictBuu. Kpome »3toro, wux oOBEOUHSECT JOruyecKasi COCTaBJISIIOIIAs,
TPAAULIMOHHO IIpUCYyLIas MaTE€MaTHUKE U IIPOHU3BbIBAIOIIAasl BCE MaTeMaTUYE€CKHUE KYypChl U
comepxarenbHbie JUHUU. CdopmynupoBanHoe B DeaepalbHOM TOCYAapCTBEHHOM
00pa3oBaTeIbHOM CTaHJAPTE OCHOBHOT'O 0OOmIero oOpa3oBaHUs TpeOOBaHUE «YMETh
onepupoBaTh MOHATHUSIMH: ONpEJICICHUE, aKCHOMa, TeopeMa, J10Ka3aTelbCTBO; yMEHHE
pacrno3HaBaThb HCTHHHBIE M  JIOXKHBIE BBICKA3bIBaHMsI, IIPUBOJUTH MPUMEPBl U
KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBaHUSI M OTPHUIIAHUS BBICKA3bIBAHHUI) OTHOCHUTCS KO
BCEM KypcaMm, a (OopMHpOBaHHUE JIOTUYECKHUX YMEHHH pacupelessieTCsl MO BCEM TIoJiaM
o0ydyeHHUsT Ha YPOBHE OCHOBHOro ooOmiero oOpa3oBaHusi. Conepkanue oOpa3zoBaHUs,
COOTBETCTBYIOIIICE MPEAMETHBIM  pe3yiibTaram  ocBoeHuss IIpumepnoit  paboueit
OporpaMMbl, paclpeies€HHbBIM II0 TrojamM OOy4YeHUs, CTPYKTYpPUPOBAHO TaKUM
obpazom,
4TOOBI KO BCEM OCHOBHBIM, MNPUHIUIIMAIBHBIM BOIIpOcaM oOydaromuecss oOpaliajuch
HEOJIHOKpPATHO, 4YTOObI OBJAJE€HHE MaTeMaTUYeCKHMMH TMOHSTHSIMU UM  HaBBbIKAMU
OCYLIECTBJISIJIOCh MOCJIENOBATEIbHO M IIOCTYyIAaTEeJIbHO, C COOJIOJIGHUEM MpUHIMNA
OPEEeMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIIOUAJIMCh B OOIIYIO0 CHUCTEMY MaTE€MaTHYECKHUX
NpeaCcTaBJICHUN OOydJaroluuxcs, paclupss W yriyosmss e€, oOpa3yss NpOYHbIe
MHO>KE€CTBEHHBIE CBSI3H.
MECTO VYEBHOI'O IMPEIMETA «MATEMATUKA» B YYEBHOM IIJIAHE

B cootBercTBUM ¢ DenepanbHBIM TOCYyJapCTBEHHBIM 0O0pa30BaTEJIbHBIM CTaHIAPTOM
OCHOBHOTI'O 0OI111ero oOpa3oBaHHMsI MaTeMaTHUKa SIBJISIETCS 00s3aTeIbHBIM IIPEAMETOM Ha
JJTaHHOM YypoBHe oOpa3oBaHusi. B 5—9 kilaccax yueOHBIM mnpeamer «MaTeMaTHKay
TPaAUIIMOHHO U3YYaeTCs B paMKaX CISAYIOINX yU4eOHBIX KypCOB: B 5—~6 Kitaccax — Kypca
«Marematuka», B 7—9 Kitlaccax — KypcoB «Anreopa» (BKJItoUas 3JI€MEHThI CTATUCTUKHU U
Teopun  BepositHocTer) wu  «l'eomerpms». Hacrtosimeir  nporpamMMoil  BBOAHUTCS



CaMOCTOSITCIIbHBIN y4eOHbIN Kypc «BeposiTHOCTh U CTAaTUCTHKA.

Hacrosimieln nporpaMMoi mnpeaycMaTpUBaeTCs BbIJEJICHHE B Yy4YeOHOM IUIaHE Ha
U3y4YeHHE MaTeMaTUKH B 5—6 Kijlaccax 5 y4eOHBIX YacOB B HEAECNIO B TEUCHUE KaKI0Ir'O
roga oOyuenusi, B /—9 kiaccax 6 y4eOHBIX YAacCOB B HEJICJIO B TEUECHUE KaXKIOTO roaa
oOy4deHnusi,Bcero 952 ydeOHBIX Haca.

IVIAHUPYEMBIE PE3YJbTATBI OCBOEHUAYYEBHOI'O IIPEAMETA «MATEMATHKA»

HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

OcBoeHue ydyebHoOro rnpenmera «MareMaTHka» AOJHDKHO OOecneynBaTh NOCTHKEHHE Ha
YPOBHE OCHOBHOI'O OOIIIEro oOpa3oBaHHs CIECAYIOIIUX JUYHOCTHBIX, METAIPEIAMETHBIX U
OpeIMETHBIX 00pa30BaTEJILHBIX PE3YJIbTATOB:!

JIMYHOCTHBIE PE3VIJIbTATBI

JIMaHOCTHBIE pE3yJIbTAaThl OCBOCHHS IIPOrpaMMBbl ydeOHOro mpeamera «MaTeMaTukar
XapaKTEepPU3YIOTCSI:

[TaTproTHueckoe BOCIIHTAHUE:

MPOSIBJICHUEM MHTEpeca K MNPOLUIOMY M HACTOALIEMY POCCHMCKON MaTEeMaTHKH,
IIEHHOCTHBIM OTHOIIEHHEM K JOCTHXKEHHUSAM POCCHUCKHUX MATEMAaTHUKOB U POCCHUUCKON
MaTE€MaTUYE€CKOM IIKOJIbI, K MCIOJIB30BAHUIO APTHUX JOCTWXXEHHUW B IAPYIMX HayKax M
MpUKJIIAJIHBIX Chepax.

['paxkaanckoe M yXOBHO-HPABCTBEHHOE BOCIUTAaHUE:

TOTOBHOCTBIO K BBIMTOJHEHUIO OOSI3aHHOCTEHM TIpakJaHMHA MU peajiu3aliid ero Ipas,
OpesiICTaBI€HUEM O MaTeéMaTHYeCKHMX OCHOBaxX (PYHKIHMOHHUPOBAHUS PaA3JINUHBIX
CTPYKTYp, SIBJIC€HUM, OpoLEeayp TIpakIaHCKOro obuiecTBa (BBIOOPHI, OIMNPOCHI U IIp.);
TOTOBHOCTBIO K OOCYKXJEHUIO ITUYECKUX NOpoOJieM, CBSI3aHHBIX C IMPAKTHUYECKHUM
OPUMEHEHUEM JOCTH)KEHHI HayKH, OCO3HAaHMEM Ba)XHOCTHM MOpaJjib- HO-3THYECKHUX
MPUHIUIIOB B JIEATECIBHOCTH YUYEHOTO.



TpynoBoe Bocniutanue:

YCTAaHOBKOW Ha aKTUBHOE y4YacTHE B PEIICHUU IMPAKTUYECKUX 3ajlady MaTeMaTHYECKOU
HaIpaBJICHHOCTHU, OCO3HAHUEM Ba)KHOCTHU MAaTE€MaTHYECKOTIO0 0Opa3oBaHUsl HA MPOTSHKEHUU
BCEM OJKW3HHM I YCHEHIHOM npodEeCCHOHAIBHON ACSITEIPHOCTH UM Pa3BUTHEM
HEOOXOJIMMBIX YMEHHM; OCO3HAaHHBIM BBIOOPOM W MOCTPOSCHUEM HHJIUBUIYATbHOMU
TPACKTOPUU OOpa30BaHUsI €W JKU3HCHHBIX IUIAHOB C YYETOM JHWYHBIX HWHTEPECOB U
OOIIIECTBEHHBIX MOTPEOHOCTEH.

DCTeTHYECKOe BOCITUTAHHE:!

CIIOCOOHOCTBIO K OMOIIMOHAJILHOMY M ACTETHUYECKOMY BOCIPHUSITHIO MATEMaTHUYECKUX
OOBEKTOB, 3ajJla4, PCEIICHUH, PACCYXKICHHUIN; YyMEHHIO BHICTh MaTeMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE.

[lenHocTH HAYYHOTO MO3HAHUS:

OpHEHTAILIUEN B AESITEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HayYHBIX IMPEJICTABJICHUUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YeJIOBEKa, IPUPOJABI U OOIIECTBa,
NOHUMaHHUEM MaTeMaTU4YeCKOW HayKh KakK cdepbl YeJOBEYECKOU JesATEeIbHOCTH,
ATANoOB €€ Pa3BUTHUS U 3HAYUMOCTHU JIs PA3BUTHUS IIUBUIIU3AIINN; OBJIAJICHUEM SI3BIKOM
MaTE€MaTUKH U MaTeMaTUYE€CKON KYyJIbTYpPOU KaK CpPeJICTBOM IMO3HAHUS MHPaA; OBIaJE€HUEM
MPOCTEUNITUMHU HABBIKAMH UCCIICIOBATEIILCKON IS TCIHHOCTH.
®dusndeckoe BocruTanue, GOPMUPOBAHKUE KYIBTYPBI 37I0POBBSI U IMOIMOHAILHOTO OJIarOMOIyYus:

TOTOBHOCTBHIO NPUMEHSITh MaTe€MaTUYECKUE 3HAHHUS B HMHTEPECcaxX CBOEro 3JI0POBbS,
BEJICHUSI 3JIOPOBOTO oOOpasza >KU3HU (3I0pOBOE MHTAHHUE, COAJAaHCUPOBAHHBIA PEKUM
3aHSITUA W OTHAbIXa, perylisipHast (u3ndeckass aKTHUBHOCTH); CHOPMUPOBAHHOCTHIO
HaBbIKa peJIEKCUH, NMPHU3HAHHUEM CBOEro IpaBa Ha OIMUOKY M TaKOTO K€ MpaBa
JAPYTOro 4ejioBeKa.

DKOJIOTMYECKOE BOCITUTAHKE:



OpHMEHTAlMEM Ha HNPHUMEHEHHME MAaTEeMaTHYE€CKMX 3HAaHUWU JUId peLIeHUs 3ahad B
00JIaCTH COXPAaHHOCTHU OKPY>KalolIeld Cpeibl, INIAaHUPOBAHUS IMOCTYIKOB M OLEHKH HX
BO3MOYHBIX IIOCJEACTBHN [JIsI OKpY’Karolled cpeabl; OCO3HAHUEM IJI00aJIbHOI'O
XapakTepa 3KOJOTHYECKUX MpOoOJIeM U MyTel UX pelIeHUs.

JIMYHOCTHBIE pe3yJbTaThl, OOECHEUMBAIOIIME afaNTalMI0 OOyYaromerocs K H3MEHSIOLIUMCS YCIOBHUAM
COLIMAJIBHOW Y IIPUPOJIHOM CPEJIbI:

TOTOBHOCTBIO K JEUCTBUSAM B YCJIOBHUSIX HEONPEACIEHHOCTH, IOBBIILIEHUIO YPOBHS CBOEHU
KOMIIETEHTHOCTHU 4Y€pe3 NPAKTUYECKYIO JACSITEIbHOCTh, B TOM YHCJIE YMEHHUE YUYUTHCA Yy
Ipyrux JroJied, nmpuooperatb B COBMECTHOM AESTEJIbHOCTH HOBBIE 3HAHUS, HABBIKU U
KOMIIETEHIIUU W3 OIbITA APYTHUX;

HEO00X0MMOCTBIO B (POPMHUPOBAHUN HOBBIX 3HaHUM, B TOM 4HCJIe (OPMYJIMPOBATh UIEH,
MOHSTUSI, THUOOTE3bI 00 OOBEKTaxX W SIBJICHUSIX, B TOM 4YHCJI€ paHee HE HW3BECTHBHIX,
OCO3HaBaTh Ae(UIUTHI COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH, MNJIAHUPOBATh CBOE
pa3BUTHE;

CHOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYyallMIO, BOCIPHUHUMATH CTPECCOBYIO
CUTYyallMI0 KakK BBI3OB, TPEOYIOUIUN KOHTpPMEP, KOPPEKTUPOBATH MPUHHUMAEMbIE
peuieHuss u JedcTBus, (OpMYyJIHMpOBaTh W OILEHUBATh PHUCKU U IIOCJIEACTBUS,
(opmMupoBaTh OIIBIT.

METAIIPEAMETHGIE PE3VYJIBTATHI

MeTranpeamMeTHbIe pe3yJIbTaThl OCBOCHHS MPOrpaMMbl yUeOHOro mpeaMera «MareMaThKay
XapaKTEePU3YIOTCS  OBJIAJICHUEM  VHUBEPCANbHLIMU — HO3ZHAGAMENbHBIMU  OCUCMBUIMU,
VHUBEPCANbHBIMU KOMMYHUKAMUBHBIMU  OCUCMEUIMU U VHUBEPCANbHLIMU Pecy/IAmMUEHbIMU
oelicmeusiMu.

1) YHueepcanvnvie no3nasamesbnvle Oelicmsus obecnedusarom Gopmuposanue 06a306bix



KOCHUMUBHBIX NpOYeccos o0yuarouwuxcs (oceoeHue Memooo8 NO3ZHAHUS OKPYICAwe2o0 Mupd;
npuMeHeHue 102U4eCKUxX, UCCIe008amenbCKux onepayull, ymeHuii pabomams ¢ ungopmayueti).
ba3oBble noruueckue AEHCTBUSL:

® BBIBISITH M  XapaKTEpHU30BaTh CYIIECTBEHHBIE IIPU3HAKA MaTEMAaTHYECKHUX
OOBEKTOB, MOHSITHH, OTHOUICHHUH MEXAY HOHATHSIMHU; (GOPMYJIUPOBATH ONpPEACIICHUS
NOHSITUM; yCTaHABIMBATh CYHIECTBEHHBIN NOpU3HAK Kiaccu(pUKAIIUU, OCHOBAHUS JIJISI
000O0IICHNSI 1 CPAaBHEHUSI, KDUTEPHUH MTPOBOIUMOTO aHAJIHN34;

¢  BOCIpPUHHUMATH, GOPMYJIMPOBATH U MPEOOPA3OBBIBATh CYKICHHUSI: YTBEPAUTEIILHBIC U
oTpULIaTebHBIC, €IMHUYHbBIC, YACTHBIC U OOIIINE; YCIOBHBIC;

¢  BBUIBJSITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IIPOTHBOPEYHS B
(pakTax, maHHBIX, HAOIIOICHUSX U YTBEPXKIACHHUSIX; NOpeajiaraTb KpPUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IMIPOTUBOPCUHIA;

e  JIeJIaTh BBIBOJBI C MCITOJIb30BAaHHUEM 3aKOHOB JIOTUKH, NEIyKTHBHBIX U WHIYKTHUBHBIX
YMO3aKITIOUYEHUH, YMO3aKITIOUEHUH 1O aHAJIOTHH;

e pa3bupaTh JOKa3aTelbCTBA MaTE€MaTHUECKHUX YTBEpXKJACHUH (OpsiMble HU  OT
MPOTHUBHOI0), TPOBOJAUTE CAMOCTOSITEJILHO HECJIOXKHBIE JOKa3aTeIbCTBA MaTEMAaTHYECKUX
(paxkTOB, BBICTpaMBaTH aPryMEHTAIIHIO, TMPUBOJUTH MPUMEPHI HW KOHTPIIPUMEPHI;
00OCHOBBIBAaTh COOCTBEHHBIE PACCYKIICHUS;

e BpIOUpaTh cnoco0 peuieHus yyeOHOUl 3aaadyu (CpaBHHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BbIOMpaTh HaWOOJIee MOAXOISIINI C YyYETOM CaMOCTOSITEJIBHO BbIJIEIEHHBIX

KpUTEPUEB).
bazoBble uccnenoBaTenbckue AeHCTBHS:
J WCTIOJIb30BaTh  BOIIPOCHI  KaK  HMCCIIEOBATSIILCKUHA  WHCTPYMEHT  I1IO3HAHUS,

dopmynupoBaTh BONPOCHI, (PUKCHUPYIOMIHE MNPOTUBOPEUYHE, MPOOJIEMYy, CaMOCTOSTEIBHO



yCTaHaBJIMBaTh HMCKOMOE W JaHHOE, (OPMHUPOBATh THIIOTE3Y, apryMEHTHPOBATH CBOIO
IMO3UIINIO, MHCHUC,

o IMPOBOJIUTH II0 CAMOCTOSITSJIBHO COCTABJICHHOMY IUJIaHY HECJIOXXHBIM AYKCIECPUMEHT,
HEOOJIBIIIOE HCCIICIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEH OOBEKTOB MEXKIY COOOI;

o CaMOCTOSITEIILHO (opMyupoBaTh OOOOIIEHHWSI W BBIBOABI 10 pe3yJbTaraMm
MPOBEAEHHOTO HAOJIOACHHS, WCCJICAOBaHHs, OICHUBATh JIOCTOBEPHOCTh MOJIYYCHHBIX
pPe3yJIbTaTOB, BHIBOJOB U OOOOIIICHUI;

o IIPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE Mpollecca, a TaKXKe  BbIJIBUTATH
MPEAITOJI0XKCHHS O €r0 Pa3BUTHUU B HOBBIX YCJIOBUSIX.

Pa6ora ¢ unpopmarnueit:

o BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALIMU, JAHHBIX, HEOOXOAUMBIX
JUIsl pELISHUs 3a0a4H;

. BBIOUpPATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH UH(POPMALIHIO
pa3IuYHbBIX BUAOB U (OPM IPEACTABICHHUS;

o BbIOMpaTh (GopMy MHOpeacTaBICHUs HHPOpPMAIMM W WUIIOCTPUPOBATH pellIaeMbIe
3aJlauM CXeMaMH, JuarpaMMamMu, HHOM rpaduKoOd U X KOMOHWHAIIUSIMU;

. OLICHUBATh HAaJAEKHOCTh HMH(POPMAIUU IO KPUTEPUSIM, MNPEIIJIOKEHHBIM YUYHUTEIEeM

Wi cPOPMYyJIMPOBAHHBIM CaMOCTOSITEIBHO.
2) Vuusepcanvuvie KOMMYHUKAMUBHblEe OelCmEus  00ecnedusaom  cQopMuposaHHocmsy
COYUAILHBIX HABBLIKOG 0OVUAIOUUXCSL.
OO01enue:
e BOCOpPUHHUMATH U (POPMYJIMPOBATH CYXKJCHHUS B COOTBETCTBHUU C YCIOBHSIMU H
eI sIMHU O6H.[CHI/IH; SACHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBORO TO‘-IKy 3pCHI/I$I B YCTHBIX nu



IMMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUs II0 XOJy pelIeHMUs 3aJauyd, KOMMEHTHPOBATH
MMOJTYYCHHBIN pe3ynbTarT;

e B Xxoae OOCYXJEHHs 3aJaBaThb BOIIPOCHI MO CYIIECTBY OOCYXIaeMOl TEMBHl,
npoOsieMbl, penlaeMoM 3ajiadyd, BbICKA3bIBATh MJI€H, HALICJIEHHBIC HA MOHCK PEIICHUS;
CONOCTABJISITH CBOMU CYXJEHUS C CYXICHUSIMU JIpyrUX YYacTHUKOB Juajiora,
OoOHapy’>KHUBaTh pa3jiMuMe U CXOJCTBO ITO3ULIMI; B KOPPEKTHOH dopme GhopMyIMpoBaTh
pa3HorIacusi, CBOU BO3PAKCHUS;

®  IIPEJCTaBIISITH PE3yJIbTAaTbl pPELICHUs 3ajlaud, >SKCIEepUMEHTa, MCCIIeIOBaHus,
IIPOEKTAa; CAMOCTOSITEJILHO BbIOUPAaTh (hOpMAT BBICTYIUICHUS ¢ YUETOM 3a/ad IIPEe3eHTAalUU U
0COOEHHOCTEN ayIUTOPHUH.

CoTpyIHHYECTBO:

® TIOHMMAaTh W HCIOJIb30BaTh IIPEUMYIIECTBA KOMAaHJIHOW W HWHIWBUIYAJTHLHOU
padoThl IpU pELIEHUHN YUeOHBIX MaTeMaTUUYECKUX

e 3aJa4y; NPUHUMATh I€JIb COBMECTHOM MEsTEILHOCTHU, MNJIAHUPOBATh OPraHU3alIHIO
COBMECTHOM paboThl, pacnpeneisTh BHAbI padOT, JOTOBapHUBaThCs, 0OCYXJAaTh MpOILecC U
pe3ynbTat paboThl; 0600mIaTh MHEHHUSI HECKOJILKUX JTIOICH;

® yYyacTBOBaTh B TIpPyHmnoBbIX (opmax paboTbl (0OCYXIeHHUs, OOMEH MHEHUSIMHU,
MO3rOBbI€ IITYPMBI M JIp.); BBINOJHATH CBOIO 4YacTh padOThl M KOOPJIMHUPOBATH CBOU
JICUCTBUSI C JPYTMMH WICHAMH KOMAaHBI, OIIEHMBAaTh KAaueCTBO CBOErO BKJIaJla B OOIIWIA
MPOJYKT IO KPUTEPUAM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOCHCTBUS.

3) Yuusepcanvnvie pecynamugnwie oOeiicmeus obecneuusarom Gopmuposanue CMulC108bIX

YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUUHOCHIU.
Camoopranuzanus:
CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, aJITOPUTM pEUIeHUs 3aaadyd (WM €ero 4YacTh),



BBIOMpATh CHOCOO pElIeHUusT C YYE€TOM HMEIOIIUXCSl PECYypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEUICHUU C Y4YETOM
HOBOU MH(pOpPMaIUH.

CaMOKOHTpOJIb:

e BJIAJICTh CHOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIA IIpoliecca U pe3yJibTaTa perieHus
MaTEMaTH4YECKOMN 3a/la4u;

e [IPEeABUAETH TPYIAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPHU PEIIEHUHN 3aJ1a4d, BHOCUTH
KOPPEKTHUBBI B JESITEJIbHOCTH HAa OCHOBE HOBBIX OOCTOSTEJIbCTB, HaMJICHHBIX OIIHOOK,
BBISIBJICHHBIX TPYIHOCTE;

e OLCHHMBAaThb COOTBETCTBHE pe3yabTara MACATCIBHOCTH IIOCTABJIEHHOM L€ WU
YCHOBUSAM, OOBSICHATH IPUYMUHBI JOCTHIXKEHUS WJIH HEIOCTH)KEHUs 1IeJIH, HaXOIUTh
OLINOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

[TPEAMETHBIE PE3VJIbTATDI

I[IpenmeTHbie pesynbTaThl ocBoeHus [IpumepHoii pabouell mporpaMmsel 110 MaTeMaTHKE
NpeaACTaBJICHbl MO TojaM OOy4YeHMsI B CIEAYIOIIMX pasjiejlax OporpaMmbl B paMKax
OTHAENBHBIX KypcOB: B 5—6 kilaccax — kypca «MaremaTtuka», B 7—9 Kilaccax —
KypCOB
«Anredpa», «I'eomerpusi», «BeposiTHOCTh U CTATUCTHUKA».

Pa3zBuTne sOormyeckux MPEACTABIEHUM W HaABBIKOB JIOTMYECKOTO MBIIUICHUS
OCYIIECTBJISIETCS] HA TPOTSHKEHUH BCEX JIET OOy4YeHHUsI B OCHOBHOM IIIKOJIE B paMKaX BCEX
Ha3BaHHBIX KypcoB. lIpeamosaraercs, 4TO BBIIYCKHUK OCHOBHOM IIIKOJBI CMOJKET
CTPOUTH BBICKA3bIBaHUSI W OTPUIIAHUS BbICKAa3bIBAaHUM, pacrio3HaBaTh HCTHHHBIE U
JIOKHBIE  BBICKAa3bIBAaHWsI, MPUBOJUTH HNPHUMEPHBI M KOHTPIPUMEPHBI, OBJIAAEET



IMIOHATHUAMM: OIIPECACIICHHUC, aKCHhuoMa, TEopcema, A0Ka3aTCJILCTBO — MW HAYYHUTCs
HCITIOJIB30BAaTh UX IIPH BbBITIOJIHCHHUH y‘-Ie6HBIX nu BHey‘-ICGHLIX 3aga4y.

[IPUMEPHASl PABOYASI IPOT'PAMMA YYEBHOI'O KYPCA «MATEMATHKA». 5-6 KJIACCBI
HEJIM U3YUYEHMSA YYEBHOI'O KYPCA

I[IpuopureTHBIMU 1IETISIMU OOYUYCHHSI MaTeMaTHKE B 5—6 KJi1accax SIBJISTFOTCS:

e IIpoJOJDKEHHE (OPMHUPOBAHUS OCHOBHBIX MaTeMaTHYeCKUX MOHATHUH (4ucio,
BEJIMYMHA, TreoMmeTpuueckas  ¢urypa), o0OecCIeUyMBalOIUX IIPEEeMCTBEHHOCTh U
HEPCIIEKTUBHOCTh MAaTEMATUUECKOTr0 00pa30BaHusl OO0y4aroIUXCs;

®  pa3sBUTHE HHTEIUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH oOOy4arommxcs,
O3HABaTEJIbHON AaKTUBHOCTH, MCCIENOBATEIbCKUX YMEHHUM, HWHTEpeca K H3YyUYEHHUIO
MaTeMaTHKH;

e [oJABeJeHUE OOydaronIMxcsi Ha JOCTYIIHOM /UIsi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKH U OKPY>KaIOIIEro MUpa;

e  (QopmupoBanue (GYHKIUOHAJILHOM MaTeMaTU4YeCKOW TI'PaMOTHOCTHU: YMEHUS
pacrio3HaBaTh MaT€MaTUYECKHE OOBEKTbl B pPeEaJbHBIX JXHU3HEHHBIX CHUTyallUsX,
OPUMEHSITh OCBOEHHBIE YMEHMsl JUIsl pElIeHUs] NPaKTUKO-OPUEHTHPOBAHHBIX 3ajiad,
UHTEPOPETUPOBATh IOJYUYEHHbBIE pE3yJbTaTbl W OILIEHHMBAaTh HX HA COOTBETCTBHUE
MPaKTHYECKON CUTYyallUH.

OcHOBHBIE JIMHUHU COJIEP>)KaHUsI Kypca MaTeMaTUKU B 5—6 Kj1accax — apudMeTudecKkas
U TeoMeTpHuYecKasi, KOTOpbI€ pa3BUBAIOTCS IapajUIebHO, Ka)kJaas B COOTBETCTBUU C
COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JAPYTroM, a B TECHOM KOHTAaKTE U
B3aUMOJICUCTBUU. Takke B Kypce IPOUCXOAUT 3HAKOMCTBO C JJIEMEHTAaMHU aireopbl u
OIIMCATEIIBHON CTAaTUCTHUKH.



HN3ydenue apudmernydeckoro marepuajga HAYMHACTCS CO CHUCTEMATH3aIllUH U Pa3BUTHUSA
3HAHUM O HATypaJIbHbIX YMCJIaX, IOJYYEHHBIX B HadaJlbHOW MmKkojge. Ilpu »sTom
COBEPIIICHCTBOBAHUE BBIYHUCIIUTEIIBHON TEXHUKH U (POPMHUPOBAHHE HOBBIX TECOPECTUUCCKUX
3HAHUW COYETAETCsl C PA3BUTUEM BBIYHUCIUTEIBHON KYJbTYpPbl, B YACTHOCTU C OOyYeHUEM
OpOCTEUIIMM TIpuUEMaM TMPUKUJIKH M OLEHKM pe3yJbTAaTOB BbIYMCICHUN. I3yueHue
HaTypaJIbHBIX YHCEN IPOJoKaeTcs B 6 Kilacce 3HAaKOMCTBOM C HAYaJIbHBIMU MOHSITHSIMH
TEOPUU ACITUMOCTH.

Jpyro#i KpynHbIH OJIOK B COACPKAHUHM apU(PMETUIESCKON JTMHUM — 3TO JApoou. Hauaso
U3y4YCHUSI OOBIKHOBEHHBIX M JIECATHUUYHBIX JAPOOEii OTHECEHO K 5 Kilaccy. DTO MEepPBBIN 3Tamn
B OCBOCHUH APOOEi, KOTJia IMPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH UJCSIMH, MOHSITUSIMHA
TeMmbl. [Ipu 3TOM paccmoTpeHre 0OOBIKHOBEHHBIX ApOOei B MOJTHOM OOBEME MpEeAIIecCTByET
U3YYECHUIO JICCITUYHBIX APOOEH, 4TO MEJIeCOOOpPa3HO C TOYKH 3PEHUS JIOTUKU H3IIOKCHUS
YHCJIOBOUW JTWHHUH, KOTJIa TpaBuiia A€UCTBUN C AECITUYHBIMH APOOSIMH MOKHO 00OCHOBATh
yK€ HW3BECTHBIMU AJITOPUTMaMH BBIMIOJHEHUS JEUCTBUU C OOBIKHOBEHHBIMHU JIPOOSIMH.
3HAaKOMCTBO C JECSATUYHBIMU JPOOSIMH pPaCIIUPUT BO3MOXKHOCTHU [JIsi TIOHUMaHHS
OOy4YarommMMHUCsT TIPUKIIAAHOTO TIPUMEHEHHUSI HOBOW 3allMCH NOpHU H3YUYCHUH JIPYTUX
OpEAMETOB U MPU MPAKTHUYECKOM HCOOJb30BaHUMM. K 6 Kijlaccy OTHECEH BTOpPOM >Tam B
U3YYEHUU JIPOOEH, TJie TMPOUCXOJUT COBEPIICHCTBOBAHUE HABBIKOB CpPaBHEHUS U
npeoOpa3zoBaHus APOOEH, OCBOCHHE HOBBIX BBIUHUCIUTEIBHBIX aJTOPUTMOB, OTTAUYUBAHHUE
TE€XHUKH BBIUYUCJIEHUM, B TOM YHWCJIE€ 3HAYCHHUN BBIPAXKEHUU, COAEpkKaIIUX U
OOBIKHOBEHHBIC, U JICCATUYHBIE ApOOH, YCTAaHOBJIEHHUE CBSI3€M MEXIAYy HHUMH,
paccMoTpeHre TIpUEMOB peIllIeHus 3ajlad Ha ApoOu. B Hagane 6 kimacca TPOUCXOAUT
3HAKOMCTBO C IMOHSITHEM MOPOILICHTA.

OCOOCHHOCTHIO M3yYEHUSI MOJOXKHUTEIILHBIX U OTPUIIATSIBHBIX YHUCEJ SBIISIETCS TO, UTO
OHM TaK>K€ MOTYT pacCMaTPUBATBHCSI B HECKOJIBKO ATanoB. B 6 kiacce B Havalie U3y4deHUs



TeMbl «llookuTeIpHbIE U OTPULIATEIIBHBIC YHCIIa» BbIAEIsIETCs noareMa «llenbsie uucnay,
B paMKax KOTOPOM 3HAaKOMCTBO C OTPHULATEIBbHBIMHA YHCIAaMH MW JCHUCTBUAMHU C
MHOJIOKUTEJIbHBIMHM M OTPULATEIbHBIMM  YHCJIAMM  [POMUCXOOUT Ha  OCHOBE
COZIEP)KATEJIBHOTO IOAXO0Ja. ODTO MO3BOJSIET Ha JOCTYIIHOM YpPOBHE [O3HAKOMHUTH
ydamuxcsi IMPaKTUYECKU CO BCEMH OCHOBHBIMH IIOHSITUSMH TEMBI, B TOM YHCIE€ U C
npaBWjIaMd 3HAKOB TMpPHU  BBIIIOJHEHUM apudMeTHUecKux JjeicTBuil. HM3yudeHue
paloOHaJIbHBIX YHUCEJI HAa 3TOM HE 3aKOHYHUTCS, a OyJeT MPOJOKEHO B Kypce ainreopsl 7
KJIacCa, YTO CTAHET CJIEAYIOIINUM IPOXOJ0OM BCEX IPUHIUAITHAIBHBIX BOIIPOCOB, TEM CaMbIM
pa3zesieHue TpyAHOCTEH o6Jierdaer BOCIPUSITHE MaTepuania, a paclipelieJIeHHEe BO
BPEMEHHU CIIOCOOCTBYET MPOYHOCTH MPHUOOPETAEMBIX HABBIKOB.

IIpyu o0OydyeHMH pelIeHUI0 TEeKCTOBBbIX 3ajJad B 5—6 Kjlaccax HCHOJb3YIOTCS
apudmMeTHdeckue NpUEMBI pemeHus. TEeKCTOBBIE 3aJlayM, pelIaeMble IIPU OTPaO0OTKeE
BBIYMCJIUTEJIBHBIX HaBBIKOB B 5—6 KjlaccaxX, paccMaTpHUBAIOTCs 3ajJlauM  CJIETYIOIIUX
BHUJIOB: 3aJa4M Ha JIBM)KEHHE, Ha YacTH, Ha NOKYNKH, HA padOTy U MPOU3BOAUTEIILHOCTD,
Ha OPOLEHTHI, HA OTHOUIEHHUs U Tpornopuuu. Kpome Toro, obyuaromuecss 3HaKOMSTCS C
npuéMaMu pelIeHUs 3aJlad NepebopoM BO3MOXKHBIX BapHaHTOB, ydaTcsi padoTaTh C
nHpopmanmei, npeacTaBjIeHHoON B ¢opMe TaOIULl WIIN JUArpaMM.

B IIpumepHoi padoueit nporpamme IpeyCMOTPEHO popmupoBanue
OPOTIE/ICBTUYECKNX allreOpandecKkux IpeacTaBiieHui. bBbykBa Kak CHUMBOJI HEKOTOPOTO
4HCJia B 3aBUCHUMOCTH OT MaTeMaTU4YE€CKOI0 KOHTEKCTa BBOAUTCS IIOCTECNIEHHO. bykBeHHas
CHMBOJIMKA HIMPOKO MCIIOJIB3YETCSl TPEXKJIE BCEro AJisl 3alUCH OOIIUX YTBEPXKIACHUH U
OpeaIoxKeHu, (popMys, B YaCTHOCTHU IJIs BBIYMCIIEHUS] I'€OMETPUYECKUX BEJIMYHUH, B
Ka4yeCTBE «3aMECTUTEISD> YMUCIIA.

B kypce «Marematukm» 5—6 KilaccoB IIpeAcCTaBJI€HaA HarjsgHas TI€OMETPHUs,
HaIlpaBJIEHHAasl Ha pa3BUTHE OOPa3HOIO0 MBIIUJICHUS, IPOCTPAHCTBEHHOIO BOOOpaKeHUs,



U300pa3UTEILHBIX YMEHHU. ODTO BaXKHBIM »ATarl B HM3YyUYEHUU TE€OMETPHUH, KOTOPBIHU
OCYILIECTBIISIETCSI Ha HArJSIAHO-IPAKTHUYECKOM YPOBHE, OIIUPAETCsl Ha HarJsigHO-
oOpa3Hoe MbIlIUIeHHEe oOy4aromuxcs. bonbplnas pojib  OTBOAUTCS HOPAKTHYECKOM
JICSITEIIBHOCTH, OIBITY, AKCIEPUMEHTY, MOjeIupoBaHuio. OOydaroniuecs: 3HAKOMSITCS C
reOMETpUYECKUMHU (PUrypaMmm Ha MJIOCKOCTH M B MNPOCTPAHCTBE, C UX HPOCTEUIINMHU
KOH(UTYypalusiMu, y9aTcsi U300pakaTh WX Ha HEJIWHOBAHHOW U KJIETHATOW Oymare,
paccMarpuBalOT HMX HOpOCTEeHlIMe cBoMcTBa. B mnponecce wM3ydyeHHUsT HarIsiAHOU
reoMeTpud  3HaAHUS, MNOJIydeHHBbIE  OOyYaroOmMMHCSI B  HaA4YaJIbHOM HIKOJIE,
CUCTEMATHU3UPYIOTCSI U PACILUPSIFOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CorylacHo ydyeOHOMY IUIaHy B 5—6 Kilaccax H3y4yaeTcs MHTErpUPOBAHHBIM OpeaMeT
«MaremaTuka», KOTOPBIM BKIIIOUAaeT apu@METHUYECKHIl MaTepuaJ]l U HarJSAHYIO
T€OMETPHUIO, a TaKKE€ MPOTEAEBTHYECKHUE CBEACHUSI U3 alreOpbl, 2JIEMEHTHI JIOTUKH U
HayaJia OMCATEJIbHOU CTATUCTHUKH.

VueOHbBIN MJIaH HA U3yUYSCHUE MaTeMaTHKH B 5—6 KjlaccaxX OTBOJIUT HE MeHee 5 y4eOHBIX
JacoOB B HEJICIIO B TEUYCHHE KaXXJOro roja oOydeHwus, Bcero He MeHee 340 ydeOHBIX
4acoB.

COHEPXXAHUE YUYEBEHOI'O KYPCA (110 TOJJAM OBYUYEHUA)
S KJacc

Hamypanvuvie yucna u Hyno

Hartypanpaoe uucno. Psn Hatypampubeix uuces. Yuciao 0. M300pakeHne HaTypalIbHBIX
4HCceJl TOUKaMU Ha KOOPJIMHATHOM (UHUCIIOBOM) MPSIMOMH.

I[lo3ummmonHast cucremMa cuuciaeHusi. Pumckass  Hymepanuss Kak  [IpUMeEpP
HEIO3UIIMOHHOW CUCTEMBI cUUCIeHus. JlecaTuyHass cucTteMa CUHUCIICHUSI.

CpaBHeHHE HATypaJbHBIX YHCEJ, CPAaBHEHHE HATypaldbHbIX uHucena ¢ HylaéM. CnocoOsbl



cpaBHeHUs1. OKpyIJI€eHUE HATypaJlbHbIX UHCEJI.

CnoxeHue HaTypajJbHBIX YHCEJ; CBOMCTBO HYJIA IIPpU CJIOXEHUU. BplunTtaHne Kak
JercTBue, oOpaTHOE CIIOKEHUIO. YMHOXKECHHE HATypaJIbHBIX YHCEJI; CBOMCTBA HYJISI U
€IVHULIBI TIPU YMHOXXEHUH. Jlenenne kak aelictBue, oOpaTHOE YMHOXKEHHUI0. KOMIIOHEHTHI
erucTBUM, CBsI3b Mexay Humu. I[IpoBepka pesynbrata apudMeTHUYECKOTrO ACHCTBUS.
IlepemecTuTeIbHOE MW COYETATECIBHOE CBOMCTBA (3aKOHBI) CIOXEHUSI U YMHOXKCHHUS,
pacnpeaeuTeIbHOE CBOMCTBO (3aKOH) YMHOKCHHSI.

Hcnonp30BaHne OyKB MJIsI OOO3HAUCHHSI HEU3BECTHOTO KOMIIOHCHTAa U 3aIliCH
CBOMCTB apu(PpMETHIESCKUX TCHUCTBUMH.

Jenutenu u KpaTHbIE 4YHCla, Pa3jIOKEHUE Ha MHOXuUTenu. IIpocThie 1 cocTaBHBIE
yucia. [lpu3znaku neaumoctu Ha 2, 5, 10, 3, 9. JleieHrue ¢ oCTaTKOM.

CreneHb ¢ HaATypaJlbHBIM MOKa3aTeJIeM. 3aIliCh YHCJa B BHUJIE CYMMBbI pa3psaHbBIX
cJjlaraéMbIX.

YHucioBoe BbIpa)K€HUE. BbruncieHne 3HA4YE€HUN YHUCIOBBIX BBIPAXKEHHUN;, MHOPSAO0K
BBINIOJIHEHUsI AeucTBUM. lcnonb30BaHUE IPU BBIUUCIICHUSIX NEPEMECTHUTEIBHOIO U
COYETaTEIbHOIO CBOMWCTB (3aKOHOB) CJIOKEHUS W YMHOXXEHHS, paclpeaeIUTEILHOTO
CBOMCTBA YMHOYKE€HMUSI.

Jlpoou

IIpencraBnenue o ApodU Kak cmocoOe 3aIrmrMcu YacTH BeauduHbl. OOBIKHOBEHHBIC JIPOOH.
I[IpaBunbHBIE U HENpaBWIbHBIE ApoOu. CMmemanHass apoOb; MpeacTaBIEeHUE CMENIaHHON
poOr B BHUJIE€ HENPABWJIBHOW JpOOH U BBIAEJIEHUE 1I€JIOW YacTH 4YHuciia U3 HEMpPaBUIbHOM
npobu. M3o00pakenune npodei ToukaMu Ha YUCIIOBOU mpsiMmoii. OCHOBHOE CBOMCTBO JPOOH.
Cokparienue apobdeii. [IpuBenenne npobu kK HoBoMy 3HamMeHaTte 0. CpaBHEHHE IpOOEH.

CrnoxeHue M BBIUMTAHHUE JpoOei. YMHOXEHHE U JieJieHue ApoOeil; B3auMHO-0OpaTHbBIC
npobou. HaxoxaeHue 4acTu 1IeJIOro U 1IeJIOro MOero 4acTH.



Jecsatuunass 3amuce  apoOeii.  IlpencraBinenue  gecaTudHOW  apoOM B BHJIC
OOBIKHOBEHHOU. M300pakeHHe AECATHYHBIX ApOOeHd TOYKAaMM Ha YHUCIIOBOW MPSIMOU.
CpaBHeHHE NECATUYHBIX APOOCH.

Apudmernyeckue IOEUCTBUS C ACCATHYHBIMH JpoOsiMu. OKpYTJICHHE NAECATHUYHBIX
poOeH.

Pewenue mexcmosvix 3aoau

Penienne TekcTOBBIX 3adad apudmeTudecKuM crnocobom. Pernienue Jorudeckux
3as1ad. Penrenne 3azad nepedopoM BCceX BO3MOXKHBIX BapHaHTOB. VICIoiIb30BaHUE NpU
peleHuu 3aj1a4 TabiIul U CXeM.

Penienue 3anauy, comeprkaliux 3aBHCHUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTb,
BpeMsi, PacCTOsSITHUE;, I€Ha, KOJHUYECTBO, CTOUMOCTH. EQUHUIIBI U3MEpEHUs: MaccChl,
00BbEMa, 1I€HbI; PAaCCTOSIHUSA, BDEMEHHU, CKOPOCTH. CBsI3b MEXAY €IUHULIIAMU U3MEPEHUS
Ka)X/1I0M BEJIMYUHBI.

Perienne ocHOBHBIX 3ajia4 Ha JApoOOH.

IIpencraBnenue naHHBIX B BUJIE TAOJIMI], CTOJOUYATHIX JUArPAMM.

Hacnaonaa zeomempus

Harnsaaelie npeacraBiaeHus o GUrypax Ha IIIOCKOCTH: TOYKa, NpsiMasi, OTPE30K, JIyd,
yroJi, JJOMaHasi, MHOTOYyT'OJIbBHUK, OKPY>KHOCTb, KpyT. YroJ. [IpsiMmoi, ocTpbiil, TynIou u
pPa3BEPHYTHIN YTJIbL.

JimnHa oTpe3ka, MeTpUYEeCKHe €JUHULBI JUIMHBL. JlJIMHa J10OMaHOW, NEpUMETP
MHOTroyroJjibHuka. Ml3amMepenue u nocTpoeHue yrioBC NOMOIIbIO TPAHCIIOPTUPA.

Harnsnuaele npeacraBiaeHuss o  ¢uUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK;
OpsSIMOYTOJIBHUK, KBaJIpaT; TPEYTrOJIbHUK, O paBEHCTBE PUTYP.

N300paxkenne ¢uryp, B TOM dYHCJIe Ha Kkjierdatrod Oymare. IlocTtpoenue
KOoHpUTypanuii H3 dYacTed MNPsSIMOM, OKPY>XHOCTH Ha HEJIWHOBAHHOW HW KJIETYATOU



Oymare. Mcrnionbp30BaHUEe CBOMCTB CTOPOH U YTIJIOB MPSIMOYTOJIbHUKA, KBaJapaTa.

[Tnomaae OpsiMOYTrOJIbHUKA U MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3 HMPSIMOYTOJIBHUKOB,
B TOM 4uciie Guryp, m3o00pak€HHBIX Ha KjeTrdaTtou Oymare. EnuHunbl usmMepeHus
TUTOIIAH.

Harnsimuele 1nipeacTaBiieHHsT O  OPOCTPAHCTBEHHBIX  (Urypax: MPSIMOYTOJIbHBIN
napaiesienuriesi, Kyo, MHoOrorpaHHuku. HM3o0pakeHHe IPOCTEUITNX MHOTOTPAHHUKOB.
Pa3BépTku kybOa u mapamnenenurnena. Co3znanue MoJieJiel MHOTOTpaHHUKOB (M3 Oymarw,
OPOBOJIOKH, TJIACTUJIIMHA U JIP.).

O0BEM NPsIMOYTOJIBHOIO TTapajuienenuneaa, kyoa. Equaune: usmepenust oobeéma.

6 kiacc

Hamypansusie yucna

Apudmernyueckne JIEUCTBHUS C MHOTO3HAYHBIMU HATypalbHBIMH 4YHUCIaMH. UHCITOBBIC
BBIpAKECHUSI, TOPSJIOK ACeWCTBUI, WCIIOIb30BaHUE CKOOOK. Mcmonp3oBanue mnpu
BBIUHCIICHUSIX TIEPEMECTUTEIBHOTO U COUETATEIIbHOTO CBOMCTB CIIOKEHUS U YMHOKCHMUS,
pachpesieIMTeIbHOTO CBOMCTBA YMHOXKEHUs1. OKpyTiIeHHEe HaTypalbHBIX YHCEN.

JlenuTenu U KpaTHBIE YHUCa; HAHOOIBIINU OOIMMUN JIEIUTEIh U HaUMEHbIIIEEe OO0Iee
KpaTHoe. /lenuMocTh CyMMBI U IpOu3BeAeHUsA. J{eJIeHne ¢ OCTaTKOM.

/lpoou

OOBIKHOBEHHAs JIPOOb, OCHOBHOE CBOWMCTBO JIPOOH, COKpalleHue apoodeii. CpaBHEHHE U
yropsiiounBanue apooeii. PernieHne 3aj1ad Ha HaXOKJIEHUE YaCTH OT IIEJIOTO U MEJ0T0 MO
ero gyactu. J[poObHoe umnciio kak pe3yibTat jaeneHus. [IpeacraBinenne aecssTHIHOW ApoOHU B
BHUJIE OOBIKHOBEHHOUW JpOOM W BO3MOXKHOCTH MPEJICTABICHHUS OOBIKHOBEHHOW IpoOU B
BHJIEe JecaTudHOU. JlecsaTuanbie npoObu m MeTpudeckas cucrema mep. Apudmerndeckue
JICUCTBUSI U YHCJIOBBIE BHIPAKCHHUSI C OOBIKHOBEHHBIMU U JICCATUYHBIMH JIPOOSMU.

OtHouteHue. Jlenenne B JaHHOM oOTHoOIeHHMH. Macmirtad, nponopivs. Ilpumenenue



NPOINOPLUN IPU PEUICHUHN 3a/1a4.

ITonsATHE TIpOLIEHTA. BhIuKMCIIEHUE NIPOLIEHTA OT BEJIMYMHBI U BEJIMYHUHBI 110 €€ IIPOLEHTY.
BeipaxkxeHue HOpOLEHTOB [AECATHUYHBIMHU JpoOsiMu. PemieHue 3agad Ha MOPOLIEHTHI.
BrIpakeHue OTHOIIEHN BEJIMYUH B IIPOLIEHTAX.

Ilonoxcumenvuvie u ompuyamenvHvie 4ucia

ITonoxxurensHble U OTpULATEIbHBIC ynciia. Llenbie yncina. Moaynsuucia,
reoMeTpuydecKasi HHTepIIpeTanus MoayJis uucia. M3o00pakenue yncen Ha
KOOpJIMHATHOU npsiMmoii. UncnoBkie mpoMeXyTKU. CpaBHeHHE ducen. ApupMeTHIESCKUE
JEUCTBUS C MOJIOXKUTEJIBHBIMU U OTPULIATEIIBHBIMHA YUCIIAMU.

IIpamoyrospHasi cucreMa KOOpPAMHAT Ha IUIocKOocTH. KoopamHarbl TOYKM Ha
IUIOCKOCTH, aOcuucca U opauHaTta. IlocTpoeHue Touek M (UIyp Ha KOOpPJAMHATHON
IJIOCKOCTH.

bykeennvie evipasricenusn

IIpumenenne OyKB [Ji 3alUCU MaTE€MaTHYECKHUX BBIPAXKEHUNW W MPEHI0XKEHUH.
CaoiictBa apudmeTrndeckux JeWcTBUU. BykBeHHBIE BBIpa)XE€HUST U YHCIIOBBIC
NOJACTAaHOBKM. bDyKBEHHBIE PpPAaBEHCTBA, HAXOXJICHHE HEU3BECTHOIO KOMIIOHEHTA.
dopmyiel; GopMysbl NEpUMETpa U IUIOLIAAM IIPSIMOYTOJBHHUKA, KBajgpaTa, oO0bEMa
napasjiesienunena u Kyoa.

Pewenue mexcmogoix 3adau

Pemenne TeKCTOBBIX 3azad apudMeTHUYEeCKUM crnocodom. Pemenue sormyeckux
3agad. Penienue 3az1au mepeOopoM BCceX BO3MOKHBIX BapUAHTOB.

Pemenue 3anmau, coaepskalux 3aBUCUMOCTH, CBSI3bIBAIOIMX BEJIHUYHUHBI: CKOPOCTH,
BpEMsI, PACCTOSITHHE; I1I€HA, KOJHNYECTBO, CTOHUMOCTB; IPOU3BOJIUTEIIBHOCTb, BpEMs,
00béM paboTel. EauHUIBI HU3MEpEeHHUs: MacChl, CTOUMOCTH; PACCTOSIHUSI, BPEMEHH,
ckopocTu. CBsA3b MEXAY €IUHULNAMH U3MEPEHUS KaXKIOU BEJINYHUHBI.



Pemienne 3apgay, CBSI3aHHBIX C OTHOIIEHHEM, IIPONOPLHUOHAIBHOCTBIO BEJIMYHH,
OPOLEHTAMH; PEILIEHHE OCHOBHBIX 3a7a4 Ha JPOOWHU HPOIECHTHI.

OneHka W HOPUKUIAKA, OKpyrjeHue pesyiabrata. CocraBiieHHE OYyKBEHHBIX

BBIPAXKECHUM 10 YCIIOBHIO 3a1a4yM.

IIpencraBineHue OaHHBIX C NOMOLIBIO Ta6iaul U auarpamMMm. CrosiduaTbie AuUarpaMMbl:
4YTEHUE U IOCTpOeHHE. UTEeHNE KPYIrOBbIX AUArpaMM.

Hacnaonaa zeomempus

Harnsmaeie npencraBiaenus o GUrypax Ha INIOCKOCTH: TOYKa, OpsiMasi, OTPE30K, JIyd,
YTOJ1, JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIBHUK, OKPYKHOCTB, KPYT.

B3auMHOEe pacnosio)keHue ABYX IPsSAMBIX Ha IUIOCKOCTH, IapaUICIIbHBIC IIPSMBIE,
NEepHEeHAUKYJIIpHBIE NpsiMble. M3MepeHue pacCTOsHMI: MEXAYy ABYMs TOYKAaMH, OT
TOYKH JIO NPSIMOU; NJIMHA MaplIpyTa Ha KBaJApPaTHOMN CETKE.

H3mepeHne UM MOCTPOCHUE YIJIOB C MOMOILUBIO TpaHCIOpTHpa. Buabl TpeyrojibHUKOB:
OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIN, TYIIOYTOJIbHBIN; paBHOOEAPEHHBIN, PABHOCTOPOHHUH.
YeThIpEXYTONBHUK, TMPUMEPBI YETBIPEXYTOJBHUKOB. [IpsIMOYrosabHHK, KBaJapart:
UCHOJIb30BAaHHWE CBOWCTB CTOPOH, YIJIOB, AuaroHanei. M3o00pakeHue reoMeTpudecKux
(uryp Ha HEIMHOBAHHOW Oymare C HCHOJIb30BAaHUEM LMUPKYJs, JMHEHWKH, YTroJbHHUKA,
TpaHcnoptupa. [loctpoenus Ha kineruaroil Oymare.

Ilepumerp MHoOroyroapHuka. lloHsTue momagu QUrypbl; €IMHULBI HU3MEPEHUS
mwiromaau. pubmmkénHoe n3mMepeHue miomaan Guryp, B TOM YHCIIE Ha KBaJApaTHOM
cerke. [IpudnmxénHoe n3mMepeHue JJIMHbI OKPY>XHOCTH, TLIOLIA/IA KpyTa.

CuMmMmeTpusi: HeHTpalbHasl, OCeBasi U 3€pKaJIbHasi CUMMETPHUH.

ITocTpoenne cuMMeTpHUYHBIX QUTYP.

Harnsnaele mpeacTaBieHUsT O OPOCTPAHCTBEHHBIX (pUTrypax: Mmapajuiesienunen, Kyo,

npusMa, nupamMujia, KOHYC, IWJIMHIAP, Lap U cdepa. M3o0pakeHne nNpoCcTpaHCTBEHHBIX



¢uryp. [Ipumeps! pa3- BEPpTOK MHOIOTPaHHUKOB, MWJIMHAPA U KoHyca. Co3naHue mojiesneit
NPOCTPAHCTBEHHBIX (puryp (n3 Oymaru, MpOBOJIOKH, MJIACTHIMHA U Ip.).

I[TousitTne o00BEMa; eauHUIIBI U3MepeHust o00bEmMa. OO0BEM NOPSIMOYTOJIBHOTO
napaJuieJieriureia, Kyoa.

IJIAHUPYEMBIE — TIPEJMETHBIE ~ PE3VJIbTATBI ~ OCBOEHMS  IIPUMEPHOM  PABOYEM
I[TPOI'PAMMBI KYPCA (ITO TOJAM OBYYEHU )

OcBoenune yyebHoro Kypca «MaremaTtuka» B 5—6 kiaccax OCHOBHOM HIKOJIBI JOJDKHO
oOecrieunBaTh JOCTUXKEHUE CIIEAYIOLUIMX MIPEIMETHBIX 00pa3oBaTEe/IbHBIX PE3yJIbTATOB:
5 kiace

Yucna u eviuucnenus

e JloHumaTe W OPaBWIBHO YHOOTPEOISITH TEPMHUHBI, CBSI3aHHBIE C HATypaJbHBIMU
4ucJIaMU, OOBIKHOBEHHBIMU U JE€CSITUYHBIMU JPOOSIMHU.

e CpaBHHMBATh U YHNOPSAOOYMWBATH HATypaJbHBIE YHCJIA, CPAaBHUBATH B IIPOCTEHIIIMNX
CIIy4asix OOBIKHOBEHHBIE JIpOOH, IeCSITUUHbIE JPOOH.

e CoOOTHOCHUTH TOYKY Ha KOOPJMHATHOM (YUCIOBOM) MPSAMOM C COOTBETCTBYIOIIUM €
4HCJIOM M H300pa)kaTh HaTypajJbHbIE YHCJIa TOYKAMH Ha KOOPAMHATHOMW (YUCIOBOM)
IPSIMOM.

e Brommonusate apudmernyeckue  AEWCTBUS € HATypaJIbHBIMHA  4YHCJIaMH, C
OOBIKHOBEHHBIMHU JIPOOSIMH B NPOCTEUNINX CIIydasiX.

e BrpmoaHATE NPpOBEPKY, NPUKUAKY PE3YJIbTAaTa BBIYUCIICHUN.

e OKpymJsATh HaTypaJbHBIE UMCIIA.

Pewenue mexcmogoix 3adau

e Pemarp TEKCTOBBIE 3aJadyd apUPMETHYECKUM CHOCOOOM UM C  IIOMOIIBIO



OpPraHU30BaHHOT'O KOHEYHOTI O Iepebopa Bcex BO3MOKHBIX BAPUAHTOB.

e Pemare 3agaun, coaeprkaliye 3aBUCUMOCTH, CBSI3bIBAIOIIIME BEJIUNUYHNHBI: CKOPOCTb,
BpEMsI, pAaCCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTb.

e lcnonbp30oBaTh KpaTKHE 3allMCH, CXEMbl, TaOJauIbl, OO0O3HAYEHHUS MPU PEUICHUU
3azad4.

e [Ilonp30BaTbCsd OCHOBHBIMHM €JIMHUIIAMH H3MEPEHUS: IE€HbI, MAacChl; PacCTOSIHUS,
BPEMEHH, CKOPOCTHU; BbIPpAXKaTh OJTHU €IMHUILIbI BEJIMUYUHBI YE€PE3 APYyTHUE.

e l3Bnekarpb, aHAIM3UPOBATh, OLIEHUBATh MH(MOPMAILIUIO, MTPEJICTABICHHYIO B TaOJuIle,
Ha cToJIOuaToil AuarpamMme, UHTEPHPETUPOBATh MPEJICTABICHHbIC JAaHHbIC, MCIOJIb30BaTh
JITaHHbIE [IPU PELLIEHUU 3a/ady.

Hacnaonaa zeomempus

e [lonp3oBaTbCcsd reOMETPUYECKUMH TTOHSATUSMU: TOYKA, MpsiMasi, OTPE30K, JIyd, yroi,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

e [IpuBOAUTH NPUMEPHI OOBEKTOB OKPYKAIOIIETO MUpa, UMEIOIINX (HOPMY HU3yUEHHBIX
reoOMeTpUUYECKUX PUTYP.

e lcnonp30oBaTh TEPMHHOJIOTHIO, CBSI3aHHYIO C YIJIaMHU: BEpLIMHA CTOPOHA; C
MHOTOYTOJIbHUKaMHU: YTOJI, BE€pIIWHA, CTOPOHA, AMArOHAJb, C OKPYKHOCTBIO: paguyc,
MaMeTp, LIEeHTP.

e H300pakaTh M3y4YEHHBIE reoMeTpuueckue (PUTrypbl Ha HEJIMHOBAHHOW M KJIETYATOU
Oymare ¢ MOMOIIBIO LUPKYJISI U JIMHEHKU.

e HaxoauTh AjIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C MOMOIILIO JIMHEUKH,
CTPOUTH OTPE3KH 3aJaHHOU JJIMHBI; CTPOUTH OKPY>KHOCThH 3aJIJaHHOTO paJihnyca.

e lcnoap30BaTh CBOMCTBA CTOPOH M YIJIOB OPSIMOYTIOJIBHHKA, KBaapara JIs HX
HOCTPOEHUs], BBIYMCIIEHUS IJIOIAAN U IEPUMETPA.



e Bpruucasate nDepuMerp W IUIOLIAJAL KBajJpara, IMIpsIMOYrojJibHHKaA, QUryp,
COCTaBJIEHHBIX U3 IPSIMOYTOJBHHUKOB, B TOM 4ucie QUryp, H300pakEHHBIX Ha
KJeTdyaTou Oymare.

e [Ilonb3oBaThbCss OCHOBHBIMH METPUYECKHUMH €AUHHUIIAMU HU3MEpPEHHUS JJIUHBI,
IJIOIAJIN; BhIpaXKaTh OJHU €AUHUIIBI BEJIMYHUHBI YEPE3 JApyTHE.

e Pacrmo3HaBaTh mnapajuielenuIle]], KyO, HCHOJIb30BaTh TEPMHHOJOTHIO: BEpIIHHA,
peopo rpaHb, U3MEPEHUSI; HAXOANUTh U3MEpPEHUsI NapaljieJiennIie/ia, Kyoa.

e Bpruucasate 00BEM KyOa, mnDapauesienuiiesia 0o 3aJlaHHBIM — HU3MEPEHUSIM,
MOJIb30BAaTHCS €AUHHUIIAMU U3MEPEHUsI 00BbEMA.

e Pemiath HECJOXHBIC 3aJadyd Ha H3MEPEHUE T'€OMETPHUUYECKHUX BEJIUYHUH B
OPAKTUYECKUX CUTYAIUSIX.

6 kaace

Yucna u éviuucinenusn

e 3HaTh U MOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUJIAMH YHUCEIl U cIOcOo0amMu
UX 3aluCH, MEePEeXOoAUTh (€CIU ATO BO3MOKHO) OT OJHOUW (opMBI 3amucHU dYHCIA K
APYTOM.

e CpaBHUBATH U YIOPSJIOYUBATH 1ICJIbI€ YUCIIA, OOBIKHOBEHHBIC U AECSITHUYHBIE OpOOH,
CpaBHUBATH YHMCJIa OJHOTO M Pa3HBIX 3HAKOB.

e BrmionHsTh, codeTasi YCTHBIE HW NHCHBMEHHBIE TIPUEMBI, apuPMeTHUECKUE
JICUCTBUSI C HATypaJbHBIMH U II€JIBIMU YHUCIIaMH, OOBIKHOBEHHBIMH U AECSITUYHBIMH
APOOSIMH, TOJIOKUTEIIBHBIMHA U OTPUIIATCIIHBHBIMH YU CJIAMH.

e BpiuucasaTh 3HAUCHUSI YUCIOBBIX BBIPAXKEHUM, BBIMIOJHSTHh MPUKUJKY U OLICHKY
pe3yiabTaTa BBIYUCICHUMN; BBINIOJHSITHE NPeOoOpa3zoBaHUsI UHCIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOUCTB apU(PMETHUCCKUX JICUCTBUMN.



e COOTHOCHUTH TOYKY Ha KOOPJWHATHOU OPSIMON C COOTBETCTBYIOIIUM €M 4YHCIIOM H
n300pakaTh YKcCia TOUKaMH Ha KOOPAWHATHON ONPsIMOM, HAXOIUTh MOIYJIb YHCIIA.
e COOTHOCHTH TOYKH B MOPSIMOYTOJIBHOM CHCTEME KOOPAWHAT C KOOpJAHMHATAMHU DTOU
TOYKHU.
e  OKpyrJsTh LEJIbIe YMciia U AeCITUYHBIE IPOoOU, HAXOAUTh NPUOIUKESHUS YHCEIl.
Yucnosvie u OyKeeHHbIE 8LIPAIHCEHUA
e IloHmMare W yHOOTPEeOJSATH TEPMHUHBI, CBSI3aHHBIC C 3aNHUCHIO CTEIICHH 4YHCIIA,
HaxXxoJUTh KBaJIpaT W KyO 4YHCIA, BBIYHCIATH 3HAYCHUS YHCIIOBBIX BBIPAKCHHM,
coZiepKallliuX CTEHCHHU.
e [lomp30BaThCs MPU3HAKAMH JICIIMMOCTH, PAaCKJIaJAbIBaTh HATypaJIbHBIC 4YHCIIa Ha
MIPOCTHIC MHOXKHUTEIITH.
e [lomp30BaThcs MacIITabOM, COCTABIISITh NPOMOPIIUUA U OTHOIIICHHUSI.
e lcmnonwp30BaTh OYKBHI 151 0003HAYECHUST YHUCEJI TPU 3alTUCU MaTEMATHYIECKUX
BBIPAKCHUH, COCTABIISITh OYKBEHHBIC BBIPaKCHUS U (POPMYJIBI, HAXOAUTh 3HAUCHUS
OYKBEHHBIX BBIPAKECHHUM, OCYIIECTBIISISI HEOOXOUMBIEC TMOJACTAHOBKU H
npeoOpa3oBaHUs.
e HaxoauThs HEeM3BECTHBIH KOMIIOHEHT PaBEHCTBA.
Pewenue mexcmoguvix 3aoau
e Pemarh MHOTOIIATOBBIC TEKCTOBBIC 3a/1a91 apU(PMETHISCKHUM CIIOCOOOM.
e Pemarhk 3aJ1auu, CBsA3aHHBICE C OTHOIIICHHUEM, MPOIOPIUOHAIBHOCTHIO BEIWYHH,
MPOIICHTAMH; pelllaTh TPU OCHOBHEBIC 33J1a9X Ha JPOOH U IPOIICHTHI.

e Pemarh 3a1adu, coJeprKallue 3aBUCHMOCTH, CBS3BIBAIOIINE BEIIMYHUHBI: CKOPOCTD,
BpEMsI, PACCTOSIHUE, II€Ha, KOJHWYECTBO, CTOMMOCTh;, MPOU3BOJAUTEIBHOCTH, BpPEMS,
o0bEMa paboThl, HCHOJB3YsT apuPMETHUUYECKHE JICHUCTBHUS, OIICHKY, TMPUKHUJIKY;



MOJIB30BaThCsI €AUHULIAMU U3MEPEHUS COOTBETCTBYIOIINX BEJIMYHUH.

e (CocraBisaTh OYKBEHHBIE BBIPA)XXEHUS 110 YCJIOBHUIO 3aJlayd.

e li3Bnekarh uHGpOpPMAIIHIO, TIPSACTABICHHYIO B TaOJIUIax, Ha JUHEHHOU, cTOonOYaTon
WIK KPYroBOM auarpamMmax, HHTEPIPETUPOBATh I[PEACTABICHHbIE JIaHHBIC;
HUCIIOJIb30BaTh JAHHbBIC IIPHU PEILICHUM 3aJa4.

e [IlpencraBisaTe HWHPOPMALMIO C IIOMOLIBIO TaOIWIl, JUHEWHONW M CTOJIOUYATOMI
JarpamMm.

Hacnaonaa zeomempus

e IlpuBoauTh NpUMEpPHl OOBEKTOB OKPY>KAIOIIEr0 MHUPA, UMEIOINX (POPMY HM3yUEHHBIX
F€OMETPUYECKUX IUIOCKUX ¥ MPOCTPAHCTBEHHBIX (UTYp, HOpHUMEpPHI PaBHBIX |
CUMMETPUYHBIX (pUryp.

e l300paxaTh C MOMOIIBIO LUPKYJIS, JUHEHUKH, TpaHCOOPTHUpPA HAa HEJIUHOBAHHOU M
KJIeTYaTOM OyMare HM3y4YeHHbIE IUIOCKHE TeoMeTpudeckue ¢(Urypsl U KOHUIypaluu,
CUMMETpPUYHBIE (PUTYPBHI.

e Jlonb30BaTbCsi T€OMETPUUECKUMHU IIOHSATUSAMHU: PaBEHCTBO (GUIYpP, CHUMMETPUS;
HUCIIOJb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHUMMETpHUEI: OCh CHUMMETPHUH, LEHTP
CUMMETpPUH.

e HaxoauThk BEIWYHUHBI YIJIIOB U3MEPEHHUEM C IIOMOIBIO TPAHCHOPTHPA, CTPOUTH YIJIbI
3aJaHHONM BEJIMYWHBI, IOJIb30BAaThCS NPH PEIICHUM 3a7ad I'paJyCHOW MEpPOH YIJIOB;
pacmo3HaBaTh Ha 4epTe)kKax OCTPBIM, NPSIMOM, pa3BEPHYTHIA U TYIIOU YTJIBI.

e BpiuucaATeh JUIMHY  JIOMAaHOW, HEPUMETP MHOIOYIOJIbHHKA, I10JIb30BaThCs
€IMHHULIAMH U3MEPEHUsS JIMHBI, BbIpAXXaTh OJHU €AWHHUIIbI U3MEPEHUS JIMHBI Yepes3
Apyrue.

e Haxoauth, HCHONb3ysi 4YEPTENKHBIE HHCTPYMEHTBI, PACCTOSIHUSI: MEXKIY JABYMs



TOYKAMH, OT TOYKH JI0 IPSIMOU, JUIMHY IIyTHU Ha KBaJPaTHON CETKeE.

¢ BpIUUCIATH IIIONIAAL (PUTYP, COCTABICHHBIX U3 MIPSIMOYTOJIBHUKOB, UCIIOJIB30BaTh
pa3zobueHue Ha TPSIMOYTrOJBHUKH, Ha paBHbIe QUTYpPBI, JdOCTpaMBaHUE MO
OpsSIMOYTOJIBHUKA; MOJIb30BATHCS OCHOBHBIMH €JUHUIIAMUA H3MEPEHUsl IUJIOIAIH;
BBIpaXXaThb OJIHU €JIMHUIIBI U3MEPEHUS TUUIOIAIU YePEe3 JAPYyTHUe.

e PacriodHaBaTh Ha MOJEISIX W HM300paXEHUSIX IHUpPaMHUAY, KOHYC, UMJIHHIAD,
HUCTIOb30BaTh TEPMHUHOJIOTHIO: BEpIIWHA, PeOpo, 'paHb, OCHOBAaHUE, pa3BEPTKA.

e H3oOpakaTh Ha KJI€TYATOU OyMare mpsiMOyTOJIbHBINA NapauIeICIUNeI.

e Bpaucisate 00BEM NOPSIMOYTOJIBHOTO Tapajuiejenuriena, KyoOa, IT0JIb30BaThCs
OCHOBHBIMH €IMHUIIAMH HU3MEPEHUsI 00bEMA; BhIpakaThb OAHU €AHUHUIBI U3MEPECHUS
00BEMa uepes apyrue.

e PemaTth HECJIOXXHBIE 3aJladyd Ha HAXOXKJIEHUE T€OMETPUUYECKHUX BEJIUYHUH B
MPAKTHUYECKUX CUTYyaIUSIX.

TEMATHUYECKOE IINTAHMPOBAHUE VYEBHOI'O KYPCA (IIO 'OAAM OBYYEHUA)



5 knacc (ae menee 170 1)

Ha3panmue
pasaena (TeMbl) OcHoBHoOe coepxaHue OcHoBHbBIe BUABI JAeATEJIbHOCTH
Kypca (4mciio 00y4arouuxcs
4aCOB)

HarypaabHbie Hecsatuunas cucrema | Yurars, 3alMCHIBATH, CPaAaBHUBATH
yucaa. CUHCJICHUSI. Psan | marypanbHble 4HCIIa; npemaiarathb "
HeiicTBus c HaTypaJlbHbIX qucesl. | 00CyKAaTh CIOCO0bI YIIOPSIIOUYMBAHUS YUCEIL.
HATypaJbHbIMHU HarypanbsHbiin psa. | U3o0paxkartsh KOOPAWHATHYO psAMY10,
YUCJIAMHA Yucno 0. HarypanbHble | oTMeuyaTh 4uciia TOYKaMHU Ha KOOPJAWHATHOM
(43 ) 4Hcjia HA KOOPAMHATHOM | NPSIMOU, HAXOAUTHB KOOPAMHATHI TOYKH.

OPSMOMN. CpaBHeHue,
OKpYIJICHUE HaTypalbHBIX
quce.

Apudpmernueckue
JEenCcTBUA C
HaTypaJbHBIMH YHCJIAMH.
CaolicTBa HYJIS1 npu
CIIOK€HUM U YMHOXXEHUH,

CBOMCTBAa €IMHULBI TIPU
YMHOKCHUH.

IlepemecTurenbHOE U
COYETATEIbHOE CBOMCTBA

HccaenoBarnb CBOJCTBA HaTypaJbHOTO
psna, uncen O mw 1 mipu CIOXEHUU WU
YMHO>XEHUH.

Hcnoab3oBarhb NpPaBUHJIO OKpYTJICHUS

HATypaJbHbIX YUCEIL.
BbinosHaTs apudgmMernyeckue AeMCTBUA C
HaTypalbHBIMHU 4uCcJIaMH, BBIYHCJIATH
3HAYE€HMUsI  YHMCJIOBBIX  BBIPaXXEHUH  CO
CKOOKaMH U 6€3 CKOOOK.

3anuchIBaTh NPOU3BEJACHHUE B BHUJIE CTEIICHH,
4YUTATH CTEIleHU, HCIO0JIb30BaTh
TEPMHUHOJOTUI0 (OCHOBAaHHWE, TMOKA3aTelh),




CIIOKCHUSI U YMHOXCHHSI,
pacnpeneanuTeIbHOe
CBOMCTBO YMHOYXCHHUSI.

Jemurenu WU KpaTHbIEC
4ucIia, pa3iioXXeHue
4quycjia Ha MHOXHUTEIH.
Jlenrenne c  OCTaTKOM.
IIpocTteie w cocTaBHBIE
quca. ITpuznakmu

neaumoctu Ha 2, 5, 10,
3, 9.

CreneHb C HaTypaJbHBIM
nmokaszareijieM. YucioBbIC
BBIPAXKCHUSI; OPSIIOK
JCHUCTBUU.

Penrenme TEKCTOBBIX
3a7a4 Ha BCE
apudmMeTHIEeCKre
OCUCTBUSI, HA JIBUXKCHHUC
U TIOKYTIKH

BBIYMCJIATh 3HAYEHHUS CTEICHE.
BBINOJIHATL NPUKHAKY M OLEHKY 3HaueHUU

YHUCJIOBBIX  BBIP@KCHUM, mpeajararb M
NPUMEHATH NPpUEMBI NPOBEPKU
BBIYMCIICHUM.

Hcnoan3oBaTh npu BBIYHCJIEHUSIX

MePEMECTUTEIIPHOE U COYETATEIILHOE CBOMCTBA
CIIOKCHUSI U YMHOKCHHUS, PacIpeASIINTECIBHOC
CBOWCTBO yMHOXCHUsI; (OpPMYyJIHMpPOBATH M
NMPUMEHATH npaBuia mpeoOpa3oBaHUs
YHUCJIOBBIX BBIPAXKCHHI Ha OCHOBE CBOWCTB
apu(PMeTHISCKUX JICHCTBUIA.

HccnenoBarb YHCIOBBIE 3aKOHOMEPHOCTH,
BBIBUTAaTh M O0OCHOBBIBATH  THIOTE3bI,
¢popmyaupoBarb, 00001IeHMS M BBIBOABI I10
pesyiabTataM MPOBEJIEHHOTO WCCIICIOBaHUS.
DopMyIUPOBATH ONpeIaeeHUus JCITUTEIs U
KpaTHOTO, HAa3bIBaTh JICJIUTSIIH W KpaTHBIC
YHCJla; PACcMO3HABATh MPOCThIE U COCTaBHbBIE
qucia; ¢GopMyJUpPoOBaTL W NPHUMEHATH
npusHaku npeaumMoctd Ha 2, 3, 5, 9, 10;
NMPUMEHATH AJITOPUTM Pa3JI0KCHUS YHCIa Ha
MMPOCTHIE MHOXXUTEIIH; HAXOJAUTh OCTAaTKU OT
JICJICHUSI U HEIMOJIHOE YacCTHOE.




Pacno3HaBaThb HUCTHUHHBIE U  JIOXKHBIC
BbICKA3bIBaHUsI O HATypaJbHBIX YHCJAX,
NPUBOJAUTH NPUMEPbI U KOHTPIPUMEPHI,
CTPOMTHL BBICKAa3bIBAHUSI U  OTpULIAHUA
BBICKA3bIBAaHUII O CBOMCTBaxX HaTypaJdbHBIX
qucel.

KouncTpyuposars MaTeMaTH4YecKue
NPeJI0KeHHUs] C IOMOILBIO CBS30K «I», <IN,
«EeCHH..., TO...».

Pemarp TekcTroBbie 3a7a4un apuPMETHUECKUM
cnocoboM, HMCHOJb30BaTh  3aBHUCHUMOCTH
MEXJy BeJIUYMHaMu (CKOPOCTb, BpeMs,
paccTosIHUE; LIEHA, KOJIUNYECTBO, CTOUMOCTh 1
Jip.): AaHAJIU3MPOBATH U OCMBICJIMBATH TEKCT

3ajJ1a4u, nepegopmMyIMpoBaTh yCIIOBHE,
u3BJIeKATh HEO0OXO MBI JaHHBIC,
YCTaHaABJIMBATH 3aBUCHUMOCTH MEXIY
BEJIMYMHA- MW, CTPOUTH  JIOTUYECKYIO

LIETIOYKY PACCYKIAECHUM.

MopeaupoBaTb XOJ peLIeHUs 3a7dadyud C
MMOMOIIIO PUCYHKA, CXE€MbI, TaOJIHUIIbI.
IIpuBoauTH, pa3ouparhb, OLIeHUBATH
pa3iIuuHble pELIeHWs, 3alluCh pPEeLICHUN
TEKCTOBBIX 3aJ1a4.




Kpurnyeckn OLIeHUBATH MOJIyYEHHBIN
pe3yJiibTaT, OCYHIEeCTBJATHL CaMOKOHTPOJIb,
MpoOBeEpPsisi OTBET HAa COOTBETCTBHUE YCIIOBHUIO,
HAXOJAUTL ONIMOKHU.

PemiaTp 3aga4yu ¢ noMoIlbio riepedopa Bcex
BO3MO>KHBIX BAPUAHTOB.

3HAKOMHUTbCH ¢ HCTOpMeH  pa3BUTHUS
apumMeTnku
Harasignas Touka, npsimas, oTpe30k, | PacmodHaBare Ha deprexax, pHUCYHKax,
reoMeTpus. ayd. JlomaHasi. | onucbIBaTh, HCIOJIB3Ys TEPMHUHOJIOTHUIO, U
Jlunuu Ha N3mepenune JJIUHBI | H300paskaTh C IOMOINBIO  YEPTEKHBIX
njaockoctu (12 OTpEe3Ka, METPHUYECKHE | MHCTPYMEHTOB: TOYKY, IIPSAMYIO, OTPE30K,
q) €IUHUILIbI U3MEPEHUs | JIyd, YroJ, JJOMAaHYI, OKPY>KHOCTb.
niauHbl.  OkpyXHOCTh U | Pacnmo3HaBathb, NPUBOIUTH NpuMepbl
KpYT. 00BEKTOB peajbHOr0 MHpa, UMEKIHNX (GopMy
IIpakTnueckas pabora | U3y4YeHHBIX (UTYp, OLlEHMBATHb UX JIMHEHHbIE
«Iloctpoenne y3o0pa U3 | pa3Mmepsl.
OKPY>KHOCTEI». Hcnonb30BaTh JIMHENKY U TPAHCIIOPTHP KaK

VYroa. Ilpsimoii, ocTpsiu,
TYyOOM ¢ Ppa3BEPHYTHIN
yribl. I3MepeHue yriaos.
IIpakTHueckas pab6ora
«IlocTpoeHnune yrioB»

UHCTPYMEHTHI JIJIs1 IOCTPOEHUS U
U3MEPCHUSI: U3MEPSTH JUTMHY OTpE3Ka,
BEJIMUMHY yTIJia; CTPOUTH OTPE30K 3aJaHHOM
JUTUHBI, yTOJI, 3aJTAaHHON BEJTUYUHBI;
OTKJIAAbIBATH [TUPKYJIEM PaBHbIE OTPE3KH,
CTPOUTH OKPYKHOCTH 33JITaHHOTO paanyca.




H306paxkarh KOHDUTYparuu
reOMETPUYECKUX (PUTYp U30TPE3KOB,
OKPY>KHOCTEH, UX 4HacTeu Ha
HEJIMHOBAHHOMW U KJIETUATOU Oymare;
Nnpeaiaratb, ONMCbHIBATH U 00CYKAATH
CIoco0bl, AJrOPUTMBI IOCTPOECHUS.
Pacno3naBathb " n3o0paxaTh Ha
HEJIMHOBAHHOU M KJIEeTYaTOW Oymare IpsiMOH,
OCTpbIM,  TyHnoH, pPa3BEPHYTHIA  YIJIbI;
CPaBHMBATb YIJIbL.

BpI4ucasiTe JUTMHBI OTPE3KOB, JIOMAHBIX.
IloHumMaTh M HCHOJIB30BaTh NPH pelleHHH
3aJa4  3aBHCHMMOCTH MEXIY €IMHUIIaMHU
METPUUYECKOU CHUCTEMBI MEpP; 3HAKOMUTHCH C
HEMETPUUECKUMHU cucTeMaMu Mep;
BbIPpaKaTh UIMHY B pAa3JIMYHBIX €IUHHUIAX
n3Mmepenus.  HccaepoBars  Gurypsl U
KOH(pUTypanuu, HUCHOJIb3Ys uudpoBbie

pecypchl




OO0LIKHOBEHHBIE
apoou
(48 g)

Jpo6s. IlpaBunbHBIC U

HENpaBWJIbHBIE  JApOOH.
OcHOBHOE CBOMCTBO
npobu. CpaBHeHUE
JApoOeii.

CnoskeHue U BbIYHMTAHHUE
OOBIKHOBEHHBIX JIPOOCH.
CwmerianHas pOOk.
VYMHOXKEHHE U [eJICHHUE
OOBIKHOBEHHBIX ApPOOCii;
B3aUMHO-OOpaTHBIC

apoou.

Pemenue TEKCTOBBIX
3ajad, coaeprKaIImux
pobu. OcHOBHBIE

3aj1a4y Ha ApOoOHU.
IIpumenenune OyKB OJIst
3armucu
MaTeMaTUYECKUX
BBIPAXKECHUM 51
NPEITIOKEHUN

MoaeaupoBarhb B rpagudeckou,
npeIMETHOU dopwme, C  TIOMOIIBIO
KOMIIBIOTEpA  TIOHSITUSA U  CBOICTBa,

CBsI3aHHBIE C OOBIKHOBEHHOU JIPOOBIO.

Yurarh M 3aIMCBIBATH, CPAaBHHUBATh
OOBIKHOBEHHBIC Jipoou, npeaiararhb,
000CHOBBIBATH M 00CY:KJaTh CHOCOOBI
YIIOPSIIOUYNBAHUS APOOCH.

H3o0paxkaTth  OOBIKHOBEHHBIC  JIpoOH
TOYKAaMH Ha KOOPJAWHATHOU MNPSAMOIL;

HCIOJIB30BATh KOOPJAWHATHYIO HPSIMYIO
JJIs CpaBHEHUS JIpoOei.

DopMyJIHPOBaAThH, 3aNMCHIBATH € MOMOIIBIO
OyYKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOM
JpoOH; MCIOJIB30BAaTh OCHOBHOE CBOWMCTBO
JpoOu JJIsl COKpallleHusl Jpoberl u mnpu-
BEJICHUs APOOM K HOBOMY 3HAaMEHATEJIIO.
IIpencraBasaTh CMEMIAaHHYIO JpoOb B
BHUJI€ HENPABWJIBHOW W BBIACISATH LEIYIO
4acTh YHCJIa U3 HENPaBUJIBHOU ApOOH.
BbinouaHATh apudmMernyeckue AedcTBHA C
OOBIKHOBEHHBIMH  JAPOOSIMH; NPUMEHATH
cBolicTBa apuMETHYSCKUX NCUCTBUM 1JId




pauroOHANU3allUU BBIYMCIICHUM.

BINIOJIHATh  NPUKH] " HEeH
Beino KHIAK OLIEHK
pe3ynbTraTra BBIYMCIIEHUW; Npeajaratb H

NPUMEHATh NPUEMBI NMPOBEPKH
BBIYHCIICHUH.

IIpoBoauThH HCCJIeI0BaAHUA CBOJCTB
pooei, Onupasich Ha YHCIIOBBIE
SKCIIEPUMEHTHI (B TOM YHCJIEC C ITOMOIIBIO
KOMIIBIOTEPA).

Pacno3naBarb HCTUHHBIE U JOXXHBIC
BBICKA3bIBAHUSI O JIPOOSiX, NPHUBOJAUTDH
npuMepbl U KOHTPOPUMEPHI, CTPOUTH

BBICKA3BLIBAHUS Hu OTPpUIIAHUS
BBLICKA3LIBAHUM.

Pemiath TEKCTOBBIE 3aj/1auu, COJEpP KAIIIUE
poOHBIE JaHHBIC, u 3ama4yu Ha

HaXOKJIEHHE 4YaCTU II€JIOTO0 M IIEJIOro II0
€r0 YacTH, BBIABJATHL HX CXO0JACTBA H
pazauuusi. MoaeaupoBaTh XOJ PEIICHUS
3aJladd C TOMOIIBIO PHUCYHKA, CXEMBI,
TaOJIHUIIBI.

IIpuBoauTs, pa3ouparhb, OlleHUBATH
pa3IuYHbBIC PEIICHUS, 3aIlliCH PEIICHHUN
TEKCTOBBLIX 3a/ad4.




Kpurtnyeckun oneHMBATh  IIOJIyYECHHBIN
pe3ynbpTaT, OCYLIECTBJISITH CaMOKOHTpPOJIb,
IIpOBEPsisi  OTBET Ha  COOTBETCTBHUE
YCJIOBUIO, HAXOAUTh OLINOKH.

3HakOMHUTBCA € HCTOPUEH pa3BUTUA
apuMETHKHU
Harnspnas MHOroyrojJbHHUKH. OnuceiBaTh, HCHOJB3Y TEPMHHOJIOTHIO,
reoMeTpus. YHeTbIpEXYTOJIbHUK, u300paxkarb C IIOMOLIBIO YEPTEKHBIX
MHOroyroJibHUKH NpsIMOYTOJIBHUK, WUHCTPYMEHTOB U OT PYKH, MOJEIUPOBATH
(10 w) KBaapar. 13 OyMaru MHOTOYTOJIbHUKH.
IIpaktuueckass paGora | IIpuBOAMTH NpUMePbI OOBEKTOB PEATBHOTO
«llocTpoenue Mupa, HMEIOIIUX bopmy
NPsIMOYTOJIBHUKA C | MHOTOYTOJIBHHKA, NpsIMOYTOJIBHUKA,
3aJaHHBIMH CTOPOHAaMH | KBaJpaTa, TPEYyrOJIbHHUKa, OLEHHUBATh WX
Ha HEJIMHOBAHHOM | JIMHEUHBIE pa3Mepsl. Bpruuciasite:
Oymare». IIEPUMETP TpEyroJbHHUKA,
TpeyronbHUK. NPsIMOYTOJIBHUKA, MHOTOYTOJIBHUKA;
Ilnmomanes m mepuMeTp | IUIOMIAAb NPSIMOYIOJIBHUKA, KBajgpara.
NIPSAMOYTIOJIBHUKA n | U3o0paxkarhb OCTPOYTI'OJIBHBIE,
MHOI'OYT'OJIBHUKOB, MIPSIMOYTOJIBHBIE u TYIIOYTOJIBHBIE
COCTaBJIEHHBIX U3 | TPEyrOJIbHUKHU.
IPsIMOYTOJIBHUKOB, CTpouTh Ha HEJIMHOBAaHHOW M KJI€TYATOU
eIMHUIbl  U3MepeHus1 | Oymare KBaJpaT UM MPSIMOYTOJIBHUK C
romaau.  llepumerp | 3agaHHBIMU JJIMHAMU CTOPOH.




MHOI'OYTOJIbHHUKA

HccaenoBarb CBONMCTBA IIPSIMOYTOJIBHUKA,

KBaJpara nyTéM SKCIECPHUMEHTA,
HAOJIIOICHUS, U3MEpEeHUs,
MOJICJIMPOBAHUsI; CPaBHHUBATh CBOWCTBa
KBaJipara u MPSIMOYTOJIbHUKA.
KoHncTpynpoBatb MaTeMaTH4ecKue
NpeIJI0KeHUsI c HOMOIIBIO CBSI30K

«HEKOTOpBIN», «I00o0i». Pacno3naBaTth
UCTUHHBIE W JIOKHBIE BBICKA3bIBAHUS O
MHOT'OYTOJIbHUKaX, NPUBOAUTH MMPUMeEPbI
U KOHTPOPUMEPHI.

HUccaenoBars  3aBHCHUMOCTH  IUIOLIAJIU
KBaJpaTta OT JJIUHbI €r0 CTOPOHBI.
Hcnoub30BaTh cBoOlicTBa KBAaJIpaTHOU
CETKHU JJIsl IOCTpOeHUs1 puryp; pasomBarhb
OPSIMOYTOJIBHUK Ha KBaJIpaThl,
TPEYTOJIbHUKH; COCTABJATH (GUTYPHI U3
KBaJIpaTOB U  OpAMOYTOJbHUKOB Hu
HaxoJIUTh WX  IUIONIadAb, pa30uBaTh
purypsr Ha OpsIMOYTOJIbHUKH u
KBaJApaThl U HAXOJAWUTh UX IUIOIIAAb.
Beipaxarsb BEJIMUMHY IJI0IIA TN B
pa3IMYHBIX eIUHUIIaX U3MEPEHUS
METPUYECKON CUCTEMBI MEp, MOHUMATb H




HCIT0JIb30BaATh 3aBHUCHUMOCTH MCIKIY
MCTPUYICCKHUMHU (SP207050500¢:01%10%0 HU3MCPCHUSA
Iiomaau.

3HAKOMUTBHCS € NpPUMepPpaMH NPHUMEHEeHUs
IJIOIAAN W TIEpUMETpa B MPAKTUYECKUX
curyauusix. Pemiarb 3amaum u3 peajbHOMU
)KU3HU, Npeajaratb M O00CY:KIaThb pa3-
JIMYHBbIE CNOCO0bI pelIeHus 3a1a4

JlecaTUUHBIE
aApoou
(38 1)

JecsaTuunast 3a1ucCh
npoOeit. CpaBHeHue
JIECSITUYIHBIX JIPOOEH.
JencTBus c
JICCATUIHBIMA JIPOOSTMU.
Okpyriienue
JICCSITUYHBIX JIPOOEH.
Pemienue TEKCTOBBIX
3ajad, coaeprKaniux
npobu. OCHOBHBIE 3a-
JJadyu Ha Ipoou

IpeacraBiasiTh ASCATUYHYIO ApOOb B BHUIIE
OOBIKHOBEHHOUW, 4YHMTATHL M 3alHUCHIBATH,
CPaBHUBATh JIECSITUYHbBIC npoou,
npeiaratb, 000OCHOBBIBATHh H 00CYXKIATH
cnoco0bl  yNopsSAOYHUBAHUS  JIE€CATUYHBIX
JpoOeii.

N3o0paxkarsb JIECSITUYHBIC
TOYKAMU HA KOOPAUHATHOMU IIPSIMOMN.
BoIiBJASATH €X0ACTBA U pa3jin4Ms MPaBUI
apu(pMeTHYECKUX JEeUCTBUU C
HaTypaJIbHBIMHU YHCJIaMH U AE€CSITUYHBIMU
Ipo0siMU, OOBSICHATH, WX. BBINOJHATH
apumMeTHnyeckre IeiCTBUS C AeCATUUYHBIMU
IpoOsiMM;  BBINOJHATH  NPUKHAKY U
OLIEHKY pe3yJbTaTa BBIYUCICHUU.
IIpumeHsaTh cBoilicTBa apupMETHYSCKUX

poou




JIEUCTBUU s panunoHanu3anuu
BBIUMCJICHUM.

IIpumeHaTs NMpaBUJjIo OKpPYIJIeHHS
NEeCATUYHBIX po0eii. IIpoBoauTh
uccjaeI0BaHusA CBOMCTB JECATUYHBIX
npoOei, omnmHupasch Ha YHCJIOBBIE

SKCIIEPUMEHTHI (B TOM YHCJIE C MOMOIIBIO
KOMIIBIOTEPA), BbIABUIaTh THIOTE3bl U
IIPUBOJUTH UX OOOCHOBAHUSI.
Pacno3dHaBarb HCTUHHBIE U  JIOXKHBIC
BBICKa3bIBaHUSI O JIpo0sX, HPHUBOJAMTH
npuMepbl U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS u OTpULIAHUS
BBICKa3bIBaHUU.

Pemiath TEKCTOBBIE 3a/jauM, COAEpPIKaIUE
JIpOoOHBIE JaHHBIE, W Ha HAXOXXICHHE
4acTHU LEJIOr0 M LEJOro II0 €ro 4acTu;
BBISIBJISITh MX CXOJACTBA U Pa3JIM4iusl.




MoaesmupoBaTh XOJ PEUICHUS 3aJ1a4d C
IIOMOIIBIO PHUCYHKA, CXEMbI, TaOJHUIBbI.
IIpuBoauTh, pa3duparb, OlLEHUBATH
pa3jiMyHble pELIeHUs, 3allMCH PELICHUN
TEKCTOBBIX 3aj1ad4.

OnepupoBarb JpOOHBIMH YHCJIAMH B
pEaJIbHBIX KU3HEHHBIX CUTYyalUsIX.
Kpurtnyecku oOuneHMBATh  IIOJIyYECHHBIN
pe3yJbTaT, OCYILIECTBIISITh CAaMOKOHTPOJIb,
poBepsist OTBET Ha  COOTBETCTBHUE
YCJIOBUIO, HAXOAUTH ONIMOKHU.

3HaKOMUTbBCS €  HMCTOpHEH  pa3BUTHS]
apuMeTUKHU
Harnsanas MHOrorpaHHUKH. PacnosnaBaTth Ha 4epTexkax, PUCYHKax, B
reomerpus. Teaa HN3o0paxxenue OKpYJKalLieM  MHpe  IPsAMOYTOJIbHBIN
u purypniB MHOTOTPaHHHUKOB. napajuiejgienumnesn, KyO, MHOTOrpaHHUKH,
npoctpanctie (9 Monenu ONMChIBATh, HCHOJb3yd TEPMHUHOJIOIHIO,
q) NPOCTPAHCTBEHHBIX TEJ. | OLEHMBATHL JIMHEUHBIEC pa3MeEpBHI.
IIpsAsMOyTroJbHBIMI IIpuBoauTs NpUMephbI 0OBEKTOB
napaienenurnen, KyO. | peaJbHOTO  MHpa, HMelmux  dopmy
Pa3BépTkn  kyOa M | MHOTOIpaHHHKA, OpsIMOYTOJILHOTO
napauieJIenuIena. napasuiejgenunena, Kyoa.

IIpakTuueckast padota

HN300paxaTh Ky0 Ha KiIeTUaTOl Oymare.




«Pa3BépTKa KyOa».
O0BEM
MPSIMOYTOJIBHOT'O
rapauiesierumne/ia

KyOa,

HccaenoBarb CBOMCTBA KyOa,
MPSIMOYTOJILHOTO rnapasiesernurie/ia,
MHOTOTPAaHHUKOB, HUCIIOJIb3YysI MOJCIIH.
Pacno3naBath M H300pakaThb pPa3BEPTKU
Ky0a u mapasuiesenunena. MoaeaupoBaTh
KyO ¥ mapauiesenuIiesl u3 Oymaru u mpodux
MaTepHalos, 00BbSICHATH cnocod
MOJICTTUPOBAHHS.

Haxoaurtb U3MEpEHHUS, BBIYHCJIATH
IUIONIAaAb  MOBEPXHOCTH; 00BEM  KyOa,
MPSIMOYTOJILHOTO napasuieJIeIuIe/1a;
HCCJIeI0BATHL 3aBUHCHUMOCTB 00bEMa KyOa
OT JJHUHBI €ro pedpa, BBIABUIaTh WU
000CHOBBIBATH TMIIOTE3Y.

HabaoaaTh ¥ NpOBOAUTH AHAJIOTHH MEXKITY
MOHATHUSIMH TUTOIIAAX U 00BbEMa, TIepuMeTpa
U TUIOIIAAU TIOBEpXHOCTH. Pacnmo3dHaBarhb
HUCTHHHBIC M JOXXHBIC BBICKA3bIBAHHUS O
MHOTOTpaHHUKAaX, NPUBOJAUTH NPUMeEPbI U
KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHUS
W OTPUIIAHHS BHICKA3bIBAHUH.

Pemiarp 3aga4ym U3 peasbHOU KU3HU




IToBTOpPEHUE H
0000menue (10

)

IIoBTOpEHHE OCHOBHBIX
HOHSITUM W  METOJIOB
Kypca ) KJiacca,
000011IeHrEe 3HaHUI

BeruuciasaTb 3HA4YCHUS BBIPA’KEHUMH,
coaepIKalux HaTypajbHbIE 4qucia,
OOBIKHOBEHHBIE W JECSITHYHBIC OpoOwu,
BBIIOJIHATH IIPEOOPaA30BAHUS YHUCEIL.

BbiOuparbp cmoco® CcpaBHEHMUsI YHCEI,

BBEIYMCJICHUH, NPUMEHATH CBOlCTBA
apupMeTHIeCKUX JEUCTBUM TS
paloHaIu3auu BBEIYVCIICHUM.
OcyuiecTBJIsATH CaMOKOHTPOJIb

BBIIOJIHAEMBIX JCHCTBUH U CaMOIIPOBEPKY
pe3yJibTaTa BEIYUCICHUM.

Pemiats 3amaum U3 peanbHOW KHU3HH,
NPUMEHATh MaTeMaTHYeCKHe 3HAHUSA IS
pemieHust 3aaad W3 JPYTUX  yUeOHBIX
MpPEeaMETOB.

Pemnars 3agaum  pasHbIMH  crnocodamMm,
CPaBHUBAThL CNOCOObI pEIICHUS 3ajJayH,
BbIOMPATHh PALMOHAJIBHBINA CIIOCO0




6 ximacc (ue menee 170 u)

Ha3Banmue
pasaena (TeMbl)
Kypca (4McJI0 YacoB)

OcHoBHoOe coaep:xaHue

OcHOBHBIE BH/IbI /IEATEIbHOCTH
00y4aroumuxcs

HarypaibHble
qucaa

(30 1)

Apudmernyeckue
IEUCTBUA C
MHOTO3HAYHBIMU
HaTypaJlbHBIMHU
YHCJIaMHU. YHuciaoBrwIe
BBIPA>KCHUS, MOPSIJIOK
JOCUCTBUI,
HCIOJIL30BaHUE CKOOOK.
Okpyrienue

HaTypaJdbHBIX YHUCEII.
Jdenurenun w KpaTHBIE
qyuCia; HaAUOOIBITHH
oomuit ETUTED u
HaWMEHbIIIee obmiee
KpaTtHOe. Pa3snoxenwue
4yyciaa  Ha  [POCThIE
MHOXHUTENUu. JlenumocTs
CYMMBI "
TMIPOU3BEICHUS.

BpinoyHATE apupMernyeckue AeiicTBUA C
MHOTO3HaYHBbIMM HAaTypPaJIbHBIMU YHCJIAMHU,

HAXOJAHUTh 3HAYEHUS YHCIIOBBIX
BBIpQXXCHUH €O CKOOKamMM u 0€3 CKOOOK;
BBIYUCJIATH 3HAYEHUA BBIPXKCHUM,
COJIepoKaIuXx CTCIICHU. BpinoaHsaTH

NPUKHUIKY U OUEHKY 3HAau€HUN YHCIIOBBIX
BBIPQKECHUI, IPUMEHATH NPUEMBI IPOBEPKHU
pe3ynbTrara. Hcnoab3oBath npu
BBIYHCJICHUSAX IIEPEMECTUTEIILHOE u
COYETaTEIbHOE CBOWMCTBA  CIIOKEHUS U
YMHOXEHHUS, pacHpeneInuTeIbHOE CBONCTBO
YMHOX€HUSI ~ OTHOCHUTEIBHO  CJIOKEHWUS,
cBolicTBa  apu(PMETHUECKUX  JEHCTBUH.
HccnenoBarb 4HCIOBbIE 3aKOHOMEPHOCTH,
MIPOBOAWUTH  YWCJIOBBIE  DKCIIEPUMEHTHI,
BBIIBUTATh U 000CHOBBIBATH T'HIIOTE3bI.

DopMyIUPOBATH ONPpeNeJeHUusT ISIUTENs
u KpaTHOTO, HauOoOJBIIETO  OOMIETO




JleneHue ¢ oCTaTKOM.
Peimenue TEKCTOBBIX
3aj1a4

OEJUTEII W  HaWMEHBIIETO  OOMIEro
KpPaTHOTO, MPOCTOTO U COCTAaBHOI'O YUCEI;
UCIOJIb30BaTh 3TU MOHATHS IIPU PEUICHUU
3azad.

IIpyuMeHATL  AJTOPUTMBI  BBIUMCICHUS
HanOOJIBIIETO oomiero JCIINTEIISA Hu
HauMEHbIIIEro OOIIero KpaTHOTrOo JBYX
4HCEeJI, aJITOPUTM Pa3JIOKEHUsI YHCJIa Ha
OPOCTbIE MHOXXHUTEIIU.

HccaemoBarh yCciIoBUs AeIMMOCTH Ha 4 1 6.
HUccaenoBarthb, 00cy:xa1aThb, GOopMyJIUPOBaATH
U 000CHOBBIBATH BBLIBOJ] O YETHOCTH
CYMMBbI, IPOU3BEJICHUS: IBYX YETHBIX YUCEI,
ABYX HEYETHBIX YHUCIIE, YETHOTO U
HEUYETHOI'O YHCEeI.

HccaenoBarhb CBOlicTBa JAEIUMOCTH
CYMMBI Hu MPOU3BEICHUS YHCEeII.
IIpuBoaAuTHL MpUMEPHBI YKUCE C 3aJ]aHHBIMHA
CBOMCTBAMH, PpPAacCHnoO3HABATH BepPHbIe WU
HeBEpPHbIEe YTBEPXKJEHHUSI O CBOMCTBax
qucell, onposeprarb HEBEPHbIC
YTBEPKJICHUS C TTOMOIIBIO KOHTPIIPUMEPOB.
KoncrpyupoBarb MaTeMaTH4YecKHe
NPeAJIOKeHHUs C TIOMOIIBIO CBSI30K «HW),




CWIIN», «ECIH..., TO...».
Pemiarh TEKCTOBBIC 3aJ1a4H, BKIIOYAIOIINC
MOHATHUS JCIIUMOCTH, apUPMETHYCCKUM
cnocoOoOM, HCHOJIb30BaTh Nepedop Bcex
BO3MOJKHBIX BapUAHTOB.

MoaeaupoBaTh XOJ PCIICHUS 3a/la4d C
IMOMOIIBIO PUCYHKA, CXEMBbI, TaOJIUILIbI.
IIpuBoauTH, pa3doupaTh, OIEHUBATH
pa3JIMYHbIC PEUICHUSI, 3AITUCH PEIICHUI
TEKCTOBBIX 3aha4. Kpurnueckn
OLIEHUBATH I1OJIyYCHHBIN PE3yJIbTaT,
HaxXoauThb OIHI/I6KI/I, OCYIICCTBIISITH
CaMOKOHTPOJIb, IIPOBEPSISI OTBET HA
COOTBETCTBHE YCJIOBHIO




Harasanas
reoMeTpusi.
IIpsimblie HA
miockoctH (7

)

IlepnienaukynsipHbie

psiMbIE.
ITapannenbHble
psiMbIE.

Paccrosnue MEXTY
ABYMsSI ~ TOYKaMH, OT
TOYKHU bi e} psIMOU,
JJIMHA nyTH Ha
KBaJApaTHOM CETKE.
IIpumepsl OpsAMBIX B
OPOCTPAHCTBE

Pacno3zHaBare Ha deprekax, PHUCYHKax
Cllydau B3aMMHOI'O PaCHOJIOKEHHUS JIBYX
OpPSIMBIX.

N300paxxare ¢ NOMOIIBI0 YepPTEKHBIX
HHCTPYMEHTOB  Ha  HEJIMHOBAHHOW U
KJIeT4aTOW Oymare JBe MepeceKaromIuecs
npsiMble, JIB€ IlapajuJlejibHbIE IIPsIMbIC,
CTPOUTH MPSIMYIO, HNEPHEHIUKYIISIPHYIO
JTAHHOM.

IIpuBoAMTL MpUMepPBI NAPAIUIEIBHOCTU U

NEPHEHAUKYISIPHOCTH OPSIMBIX B
IIPOCTPAHCTBE.

PacnioznaBarthb B MHOIOYI'OJIbHUKax
NEPHNEHAUKYJSIPHBIE W HapauleJIbHbIE

croponbl. M300paxkaTh MHOIOYIOJIBHUKH
C napauieJIbHbIMU,
NEPHEHANKYIIAPHBIMU CTOPOHAMMU.
HaxoauTh paccTosiHUE MEXIy JABYyMS
TOYKaMH, OT TOYKH OO NOpsIMOH, UIUHY
NyTH Ha KBaJpaTHOM CETKe, B TOM YHCIE
HWCHOJIB3Ysl HU(POBBIE PECYPCHI

Apobu
(32 v)

OObIKHOBEHHas1 JpoOb,
OCHOBHO€ CBOMCTBO
poou, COKpallleHHE

CpaBHuBaThL M YHNOPSAOYUBATBH JpoOH,
BbLIOMPATH CNMIOCO0 CPaBHEHUS JIPOOEH.
IlpencraBassTs paecsiTHYHBIE OpOOM B




npooei. CpaBHEeHHE W©
YIIOPSIIOUYUBAHUC
poOeH.

Jlecstnunbie npobu wu
METpHUYECKasi CHCTeMa
Mmep. Apudmernyeckue
IEUCTBUA C
OOBIKHOBEHHBIMHU u

JICCSITHYHBIMU JIPOOSIMH.
OtHouienue. Jlenenue B
JITAaHHOM OTHOIIICHUH.
Macuura0d, nponopuusi.

IlonsTHE OPOLICHTA.
Bberuucnenne mnponeHTa
oT BEJIMYUHBI H
BCJIIMYUHBI o cé
IPOLICHTY.

Penrenme TEKCTOBBIX
3aaad4, coJieprKalmx

ApOOU U TPOIICHTHI.
IIpakTuueckass padorta
«OT1HOMIIEHUE JIJTUHBI
OKPY>KHOCTH K eé
AUaAMETPY»

BUJIE OOBIKHOBEHHBIX apooeit U
OOBIKHOBEHHBIE B BHUJAE ACCSITUYHBIX,
HCII0JIb30BAThH JKBHBAJICHTHbIE
NnpeACTABJIEHUs] JPOOHBIX YHCEN NOpPH WX
CpPaBHEHUH, nopu BbIUMCJICHUSIX.
Hcnoab3oBarh JecsTUUHbIE ApoOU mOpHU
npeoOpa3oBaHUU BEIIMYUH B METPUUYECKOU
CHUCTEME MED.

BoinosiHATH apupMeTnyeckue IelCTBUS C
OOBIKHOBEHHBIMH U JISCATUYHBIMHU JIPOOSMH.

Bpruuncasarts 3HAYECHUS BBIPa>KCHUM,
COJIep KaIuX OOBIKHOBEHHBIC u
JIecITUYHBIE ApOoOH, BBINIOJIHATH Mpeodpa-
30BaHMs  JpoOeill, BbIOMpPATHL CHOCOD,
NPUMEHATh CBOICTBA apuU(PMETHUYECKUX
JAEeUCTBUU IS panuoHanu3anuu
BBIYHCJICHUM.

CocTaBJsSITh OTHOIICHUS U IIPONOPIIIH,
HAXOJUTH OTHOLIEHUE BEJIMYUH, NEJIUTH
BE€JIUYUHY B JJAHHOM OTHOIIIEHHUH.

HaxoauTh 3KCNEPUMEHTAJIBHBIM IYTEM
OTHOILIEHUE JIUHBI OKPY>XHOCTH K €€
nuametpy.MHTEepnpeTnpoBaTh Mactad Kak
OTHOIIICHUE BEJIMYMH, HAXOAUTh MACIITA0




J1aHa, KapThl U BBIYUCIISITh PACCTOSIHUS,
HWCHOJIB3YsI MacmTao.

OO0BLACHATD, 4yTo TaKOE OpPOILIEHT,
YIOTpeOIsiTh 000POTHI PEUYM CO CJIOBOM
«OpOLEHT». BpIpamars TMPOIEHTHI B
ApoOsx 1 IpoOdU B MPOICHTAX, OTHOIIICHUE
JIBYX BEJIMYHUHB MPOIICHTAaX.

BBIYHCASATH MPOIIEHT OT YHCIIAa U YUCIIO T10
ero npoueHty. Okpyriasars 1apodbu wu
MPOIICHTHI, HaXOJUTh  TIPUOIIMKCHUS
qucesn. Pemars 3agauM  Ha 4acTw,
OPOIICHTHI, MPOIIOPIHUN, HA HAXOXKJICHUEC
apobu  (OpoleHTa) OT BEJIUYUHBI U
BEJIUYMHBI 10 €€ apodu (IpPOLEHTY),
apobu (mpoleHTa), KOTOPBIM COCTaBIISIET
OJlHa BeJIuM4YuHa OT Apyroi. lIpuBOAUTH,
pa3oupars, OlIeHUBATH pa3IudHbIe
peIIeHUs, 3aIliCH PEIICHU TEKCTOBBIX
3ajad.

H3Baexkars unHdpopManuw w3 TaOIUIl U
uarpaMMm, UHTEPIIPETUPOBATh TAaOJIHUYHBIC
JaHHBIC, ONpeaessiTh HaubOoIblllee |
HauMeHbIIIee u3 OpeJICTaBICHHBIX
JTaHHBIX




Harasanas
reoMeTpus.
CummMmeTpust

(6 1)

OceBasi cUMMeETpHSI.
LlenTpanbHas
CHUMMETpHUSL.
IlocTpoenue
CUMMETPUYHBIX QUTYD.
IIpakTnueckast pabora
«OceBasi CUMMETPUS.
Cummerpus B
MPOCTPAHCTBE

Pacno3naBarpb Ha qeprexkax u
N300paXKCHUSIX, HM300paskarb OT pPYKH,
CTPOUTHL C IIOMOIIBIO MHCTPYMEHTOB (u-
rypy (OTpe3okK, JIOMaHYIO, TPEyroJbHHUK,
pPsIMOYTI'OJIBHUK, OKPYHOCTB),
CUMMETPUYHYIO JAaHHOH OTHOCHUTEJIBHO
npsIMOU, TOYKH.

Haxoauts npumMepsl  CUMMETPUH B
OKpykarwumeM wmupe. MoaeaupoBarb U3
Oymaru 1Be (GUTYPBI, CHMMETPUYHBIC
OTHOCHUTEJIBHO IIPSIMOH; KOHCTPYHMPOBAThH
reOMETPUYECKUE KOH(pHUTypaum,
HUCIIONB3Ysl CBOMCTBO CHUMMETPHUH, B TOM
4HCJIe C NOMOIIBIO U(PPOBBIX PECYPCOB.

Hccaenosarnb CBOICTBa U3YYEHHBIX
(uryp, cBsI3aHHBIE C  CHUMMETpPHUEI,
HWCHOJIBb3Ysl JIKCIIEPUMEHT, HaOIIoAeHue,
MOJICJIUPOBAHUE.

O00CHOBBIBATH, ONIPOBEPraTh C MOMOIIBIO
KOHTPIIPUMEPOB YTBEPKIACHUS o
CUMMeTpuu (puryp

Beipakenusic
oyxkBamu (6

1)

IIpumenenne OykKB AJist
3alIuCcHU
MaTeMaTH4YeCKUX

Hcnouab3oBaTrh OYKBBI JUII 0003HAYCHUS
4uceJsl, NpU 3aluCcHh MaTeMaTHYECKUX
YTBEPXKJICHHUNW, COCTaBJISATh OYyKBEHHBIE




BBIPpAYKCHU u
IPEIJIOKEHUH.
bykBenHblie BbI-
pa’keHusT U YHCIOBBbIE
NOJICTAHOBKH.
bykBeHHBIE paBeHCTBa,
HAXO0XJEHUE
HEU3BECTHOI'O
KOMITIOHEeHTa. DopMy bl

BBIPQYKCHHSI 110 YCJIOBUIO 3a/1a4U.
HccaenoBarb  HECIIOXXHBIE  YHCIIOBBIE
3aKOHOMEPHOCTH, HCIIOJIB30BaTh OYyKBBI
JUISL UX 3aITHCH.

Bbpraucasartsb YHCIIOBOE 3HAYCHHE
OYKBEHHOT'O BBIPQXXCHUSI NPH 3aJaHHBIX
3HA4YCHUSIX OYKB.

3anuceiBaTh (OPMYJBI: TIEpUMETpPa U
IUIOIIAAN  TMPSIMOYTOJIbHUKA, KBaapara;
JUIMHBI  OKPY>XHOCTH, IUIOMIAAA KpYyra;
BBIMOJIHATHh  BBIYHCJIEHUSA TI0  JTUM

dbopmynam.  CocTaBiasaTe  (opmyJsl,
BbIpa’karolime 3aBHCUMOCTH MEXIY
BEJIMYMHAMMU: CKOpOCTb, Bpems,
paccTosiHuE; LIeHA, KOJINYECTBO,

CTOUMOCTb; MPOU3BOJIUTEIBHOCTb, BpEMS,
00BEM pPaOOTHI; BBIMOJHATH BBIYUCICHUS
o 3TUM popmyiam.

Haxoaurthb HEU3BECTHBIN KOMITOHEHT
apu(pMETHIECKOTO JICHCTBUS




Harasaunas
reoMeTpusi.
Durypnl

Ha miockoctu (14

)

YeThIpEXYTOIbHUK,

IpUMEPBI
4eTBIPEXYTOJIBHUKOB.
IIpsamo- YIr'OJIbHUK,
KBaJpar: CBOMCTBa
CTOpPOH, YIJIOB,
aaro”Haljiei.

N3mepenne YIJIOB.

Bubl TpeyroiabHUKOB.
Ilepumerp
MHOI'OYT'OJIbHHKA.
I[Tnomane ¢urypsr.
dopmyIsibl IEpUMETpa U
MJIOILIAIN
OpsIMOYTOJIBHHKA.
IHpubnuxénnoe
U3MEPEHHE  IUIOIAAU
duryp.

IIpakTnueckast padota
«IImomane kpyra»

N300pakaTb Ha  HEJIMHOBAHHOM U
KJIeT4aTOW Oymare ¢ HCHOJIb30BaHHUEM
YEepTEKHBIX  UHCTPYMEHTOB  HYETBIPEX-
YTOJIBHUKM C 3aJaHHBIMU CBOMCTBaMH: C
napajuiedbHbl- MU, NEPICHAUKYISIPHBIMU,
paBHBIMH CTOPOHAMM, NPSIMBIMU yIJIaMHU U
ap., paBHOOEIPEHHBII  TPEYrOJbHUK.
IIpepnaratb u  o0CyxkaaTh  CHOCOOBI,
aJITOPUTMBbI IOCTPOECHUSI.

HccaenoBarb, uCOONb3ys SKCIICPUMEHT,
HaOJI0JIeHHe, MOJEIUpPOBaHHUE, CBOMCTBA
OpsIMOYIroJbHUKA, KBajpaTa, pa3ouBaTh Ha
TpeyrojbHUKH. O00CHOBBIBATH, ONPOBEP-
ratb C IOMOIIBIO  KOHTPIIPUMEPOB
YTBEPKICHUSA o OpsIMOYTOJIBHUKE,
KBaJipaTe, Ppacno3HaBaThb BEpHbIE U
HEBEPHbBIE YTBEPXKICHUSI.

H3mepssiTb M CTPOUTH C  [OMOIIBIO
TpaHCIIOPTUpPA yIJbl, B TOM 4YHCJIE B
MHOTOYTOJIbHHUKE, CPaBHUBATh YTJIbI;
pacno3HaBaTh OCTpbI€, IIPSIMbIE, TYIbIE,
pa3BEpHYTHIE YTJIbI. Pacno3naBars,
U300paxkaTb  OCTPOYIOJIBHBIM,  MPSIMO-
YTOJIbHBIH, TYHOYTOJILHBIM,




paBHOOEIPEHHBIN,
TPEYTOJIbHUKH.
BbruuciassTh IIEpUMETP MHOIOYT'OJIBHMKA,
IUTONIAa b MHOTOYTOJILHUKA pa30OnueHUEM Ha
OpsIMOYTOJIbHUKH, Ha paBHbIE (QUIYpPHIL,
UCIIOJIb30BAaTh  METPUYECKHUE  COUHUILIBI
U3MEPEHUS JJTUHBI u MJIOILIA H.
HUcnoab3oBaths NpuOJIMKEHHOE H3MepeHHe
JUTMH Y IUIOIAaAed Ha KJieTdaTou Oymare,
OpuOIMKEHHOE U3MEpEHUE JUTUHBI
OKPY’KHOCTH, IUJIOUIAJIN KpyTra

PaBHOCTOPOHHUU

Iloso:kuTEIBHBIE
U OTpULaTe/bHbIE
yucaa

(40 q)

ILlensie uucna. Monynb
4qrcia, TeoMeTpuUYeCcKas

UHTEpIIpEeTaIINS
MOOYJISI. YucnoBele
MPOMEKYTKH.
IomoxxutenbHbIe u
OoTpULIaTEeIbHBIE 4YHCIIA.
CpaBHeHue
MOJIOKHUTEITBHBIX "
OTPHULIATEJIbHBIX YHCEN.
Apudpmernueckue
JNeNCTBUSA c
MOJIOXKUTEIbHBIMHU U

IIpuBoaAMTL NpHMepPHI MCHOJb30BAaHUS B

pealbHON  KU3HH  TIOJOXHUTEIBbHBIX U
OTPUIIATEIIBLHBIX YHUCEI.
N3o0paxarTsb eable 4quca,

NOJIOKUTEJIBHBIE U OTPULIATEIBHBIE YHCIIA
TOYKaMU Ha YUCJIIOBOM OpsAMOU,
HCIOJIL30BAaTh YHCIOBYIO TIPSIMYIO JJIs
CpPaBHEHUS YHUCEIL.

IIpumensaTs npaBuJja CpaBHEHMUS,
YHOPAAOYMBATH LEJbI€ YUCIA; HAXOAUTH
MOIYJIb YHCJIaA.

@opmMyIMPOBATH NMPABUJIA BBIYMCIICHUS C
MOJIOKUTEIbHBIMU W OTPUIATEIIbHBIMU




OTpULIATEJIbHBIMU 4lCJIaMH, HAXOAUTH 3HAYCHU S
YUCJIIaMH. YHCJIOBBIX  BBIPAXXECHUU,  COJIEpKALIUX
Pemenue TEKCTOBBIX| NEHUCTBUS  C HOJOXUTEJIbHBIMU u
3ana4 OTpULATEIbHBIMH YUCIJIAMU.
IIpuMeHATH CBOMCTBA CJIOXCHUS W
YMHOCHHSI ISl TPeoOpa30BaHusi CyMM H
MPOU3BEJICHUMN
IMpencrasienue IIpsimoyronbHast OO0BbSICHATh M W/UIIOCTPUPOBATH TOHATHE
JAHHBIX CUCTEMA KOOPAMHAT HA | NPSIMOYrOJIbHOMW CHCTEMBI KOOpPJAMHAT Ha
(6 1) miockoctu. KoopauHa- | MIIOCKOCTH, UCIOJb30BaTh
Thl TOYKH Ha MJIOCKOCTHU, | TE€PMHHOJOTHIO; CTPOUTH Ha
abcrnpcca U opauHATA. KOOPAUHATHOMW  IMJIOCKOCTH TOYKH H
CronbuaTteie u | Gurypsl TO 3aJaHHBIM KOOpJAWHATaM,
KPYTOBbIE€ TUArpaAaMMBI. HaXOAMTh KOOPJIMHATHI TOYEK.
IIpakTnueckass paGora | Uurarb cTonOuaTbie u KpPYTr'OBBIE
«ITocTpoenue JAydarpaMMbl; MHTEPNPETHUPOBATH JIaHHBIC,
auarpamMm». Penienue | cTpoMTh cTonOyaTbie JIMarpaMMmbl.
TEKCTOBBIX 3anad, | Mcnmoab30BaTh uHpopmauuio,
coJep KallluX JaHHbIE, | IPEACTABICHHYIO B TabuIax, Ha

npejicTaB- JICHHBIC B
TabauIax u Ha

auarpamMmax

JuarpamMmmax  misi  peIICHHA TCEKCTOBBIX
3ada4 1 3aga4 13 peaHBHOﬁ KHU3HHU




Harassagnas
reoMeTpus.
Durypsi

B NIPOCTPAHCTBeE
99

ITpsimoyroabHBbIMi
napajuienenurien, Kyo,
nopu3ma, oupamMuaa,
KOHYC, UJIUHJIP, NIap U
chepa. HzobOpakeHue
IPOCTPAHCTBECHHBIX
uryp. ITpumepsl
pa3BEPTOK
MHOT'OT'PaHHUKOB,
UJIWHJIpa U KOHYyca.
IIpakTnueckass  padota
«Co3znanue Mojienei
OPOCTPAHCTBEHHBIX
buryp».
IlonsTne
CJTUHUTIBI
o0BéMa.
OPSIMOYTOJIEHOTO
napa’suieJyieriIea,
KyOa, bopmyibl
00BEMma

00BEMa;
H3MEPECHUS

O0BéM

Pacno3znaBarb Ha  uepTexax, pHUCYHKaXx,
ONMMCHIBATH MUPAMHUIY, NOPU3MY, LIHIHHAD,
KOHYC, IIap, Hu300paxarb HUX OT pPYKH,
MoAeJUpPoOBaThL U3 Oymaru, IUJIaCTHUJIUHA,
npoBosioku u Ap. IlIpuBOoAUTH NPUMeEPHI
OOBEKTOB OKPYXKAIOMIEro MHpa, MUMEIOIINX

(popMBI Ha3BaHHBIX TeEl.

Hcnoab30BaTh TEPMUHOJIOTHIO: BepInHa, pedpo,
rpaHb, OCHOBaHHE, BbICOTA, PAANYC U AUAMETD,
pa3BépTKa.

H3yuars, HCIIOJIB3Y S AOKCIICPUMEHT,
HaOJII0JICHNE, HW3MEpPEHHUE, MOJCIIMPOBaHUE, B
TOM 4YHWCJIE KOMIOBIOTEPHOE, U ONHUCHIBATH

CBOMCTBA Ha3BaHHBIX TEJl, BHIABJIATH CXOJACTBA
U pa3In4Ms: MEXIy NHUPaMUION M IIPU3MOI;
MEXAy UWIUHIPOM, KOHYCOM M IIapOM.

Pacno3naBarh pa3BEPTKU NapaiesIienUuIiena,
Ky0a, Mpu3Mbl, TMpaMUubl, KOHyCa, IUIWHAPA;
KOHCTPYMPOBATH JIaHHbIE TeJla U3 Pa3BEPTOK,
cozgaBaTh ux Mozaenu. Co3gaBarb MoOAeIH

MPOCTPAHCTBEHHBIX dburyp (u3 Oymaru,
MIPOBOJIOKHU, TUIACTUJIIMHA U JIP.)
H3mepsiTh Ha MoOJedsiX: JUIMHBI  p&dep

MHOTOTPaHHUKOB, IUAMETP HIapa.




BeiBoauTh (popmysy o0bEMa MPSIMOYTOJIBHOTO
napauleJIeIIUIeaa.

Beruuciasarsb 1no dopmyaam: 00BEM
NpsIMOYTOJIBHOTO  Mapajulenenunena, Kyoa;
HUCIIOJb30BaTh €JIMHULIBI U3MEpEeHUs1 O00BEMA;
BBIYMCJIATh OOBEMBI TeJ, COCTABJIEHHBIX U3
KyOOB, mapasjieJIeuIIe/IOB; pellaTh 3aJadM C
peaJlbHbIMH JAaHHBIMU

IToBTOpPEHME,
00001IEHHE,

cHUCTeMAaTH3aIu
51(20 u)

IToBTOpEHHE OCHOBHBIX
IMOHSITUH 1 METOJIOB
KypcoB 5 u 6 kiaccos,
o6o0mieHne u
cucTeMaTHu3alus 3HAaHUN

BprunciasiTb 3HaUY€HUS BBIPAKECHUH,

COJIep KallluX HaTypaJbHbIC, IICJIbIC,
MOJIOKUTEJBHBIC U OTpULIaTEIbHbIE YHUCIIA,
OOBIKHOBEHHBIC U JECATUYHBIC JIPOOH, BHITOJ
HSITh IIPeoOpa30BaHUsI YUCEI U BhIPAKESHUM.
BbiOuparhs cnoco® cpaBHEHUsI 4HCEl,
BBIUHCIICHUN, IPUMEHATH CBOMCTBA
apu(pMETUYECKUX JEUCTBUMN s
panroHanM3anuy BelyucieHui. Pemarnb
3aJla4ud U3 peajbHOW )XU3HU, MPUMEHATH MaTe
MaTH4YeCKHe 3HAHUsl Ui pELIeHUs 3ajad U3
IpYyTux npeaMeToB. Pemars 3a1a4u pa3HbIMHU
crnocod0amMu, CPAaBHMBATh, BBIOMPATHL CIIOCOOBI
petreHus 3agadn. OCymecTBJIATh CAMOKOHTPOJIb
BBIMIOJTHSEMBIX JIECTBUM U CAaMONPOBEPKY
pe3yjbTaTa BEIYUCIICHUMN




ITPUMEPHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA «AJITEBPA». 7-9 KJIACCBI

HEJIM U3YYEHUA YYEBHOI'O KYPCA

AnreOpa sBJIsSIETCSI OOHMM M3 OMNOPHBIX KYpPCOB OCHOBHOW IIKOJBI: OHa OOeCIieuuBaceT
U3y4dEHUE NPYTUX AUCLUILINH, KaK €CTECTBEHHO- HAyYHOTO, TAK U T'YMaHUTAapHOI'O IIUKJIOB, €€
OCBOCHHE HEOOXOIMMO 11 TPOIOJDKEHUST 00pa30BaHUs U B IIOBCEIHEBHOM XU3HU. Pa3zButne y
00yyYarolMXcsi HAay4dHbIX IPEJICTaBICHUM O HOPOMCXOXKIEHUM U CYILIHOCTH ajireOpanydecKux
abcTpakiuii, crmocode OTpaKeHUsT MaTeMaTHICCKOW HAyKOUW SIBICHUUW W MPOIIECCOB B MPHPOJIE
U OOLIeCTBE, POJIU MATEMAaTHUYECKOTO MOJEJIUPOBAHUS B HAyYHOM IIO3HAHUMU M B IPAKTHKE
criocoOCTBYyeT (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUSI HW  KAad4eCTB  MBIIUIICHUS,
HEOOXOIMMBIX JUJIsl ajanTallid B COBpeMeHHOM LudpoBoM oOmectBe. M3yueHue anreOpsl
€CTECTBEHHBIM 00pa3oM oOecreuyuBaeT pa3BUTHE YMEHUs HAOJI04aTh, CpaBHUBATh, HAXO/IUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBILIUICHUsI, CIOCOOHOCTH AapryMEHTUPOBAHHO
00OCHOBBIBaTb CBOM JICMCTBUS U BbIBOJBI, (hOPMYJIUpPOBaTh yTBepKAeHHUs. OCBOEHHE Kypca
anreOpbl oOecreunBaeT pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYyYaroUIMXCs: OHM HWCHOJIB3YIOT
JACAYKTHUBHBIC %1 HWHAYKTHUBHBIC PacCCyKACHUA, O606HI€HI/IC %1 KOHKPCTHU3aIl1Io,
abctparupoBanve M aHajnoruro. OOydeHue anredOpe mnpeArosaraeT 3HAYUTEIbHBIH OO0BEM
CaMOCTOSITEIbHON JIESITEIbHOCTH OOYyYaloLINXCsl, IIOPTOMY CaMOCTOSITEIbHOE pElIeHHUE 3aJayd
€CTECTBEHHBIM 00pPa30M SIBJISIETCSI peajin3alei 1eaTeIbHOCTHOTO NPUHIIMIIA OO0yUeHUsI.

B crpykType nporpaMMmbl yuyeOHOTo Kypca «AJredpa» OCHOBHOM LIKOJIBI OCHOBHOE MECTO
3aHUMAaIOT COZIEPKATEIIBHO-METOAUYECKUE JIMHUU: «Yucna u BBIYMCIICHUS;
«Anrebpanyeckue BBIPAXKEHUS»;

«YpaBHEHUsI U HepaBeHCTBa»; «PyHkum». Kaxknas u3 3TUX coaepKaTeIbHO-METOANYECKUX
JIMHUI pa3BUBAETCSI Ha MNPOTSDKEHUM TPEX JIET M3Yy4YE€HHUs Kypca, €CTECTBEHHBIM OOpa3zoM



MeperieTasicCb M B3aUMOJCHCTBYsSI C JIPpyTHMH €ro JIMHWSIMHU. B Xode wu3y4yeHus Kypca
oOyyaromiumcsl ~ OPUXOJUTCS  JIOTMYECKH  paccyXJaTh,  MCIIOJb30BaTh  TEOPETHUKO-
MHOYXECTBEHHBIN S3bIK. B CBSI3M ¢ 3TUM 1eecoo0pa3Ho BKIIIOYHTH B MPOrpamMMy HEKOTOPHIE
OCHOBBI JIOTHKH, IIPOHU3bIBAIOIINE BCE OCHOBHBIE pa3/iejibl MATEMaTHYECKOro oOpa3oBaHUs U
CIIOCOOCTBYIOIIME OBJIAJICHUIO OOYYarOUIMMHCS OCHOB YHHBEPCAIBHOIO MaTEeMaTHUYECKOTO
si3pIka. TakuM o0Opa3oM, MOXKHO YTBEpXKJaTb, YTO COJAEP)KATEIbHOW U CTPYKTYpHOM
OCOOEHHOCTBIO Kypca «AJIreOpay» SIBISIETCS €r0 HHTSTPUPOBAHHBIN XapakTep.

Conepskanne auHUM «YHuciaa MW BBIUMCIECHHUS» CIY>KUT OCHOBOM Ui JajibHEHIIETo
W3y4YCHHUSI MAaTEeMaTHUKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYAIOUIMXCS JOTHYECKOTO MBIIUICHUS,
(opMupOBaHHIO YMEHHUSI MOJIB30BATHCS AJITOPUTMAaMHM, a TaK)Ke IPUOOPETEHUIO MpaKTU4ye-
CKMX HaBBIKOB, HEOOXOIWMBIX JUISI MOBCEAHEBHOW >XW3HH. Pa3BHUTHE TOHSITHS O YHUCIE B
OCHOBHOM IIKOJIE CBSI3aHO C palUMOHAJIBHBIMH W HPPaLMOHAIBHBIMU  YHCJIAMU,
dopmMupoBaHHUEM TIPEJACTABICHUN O ACHUCTBUTEIBHOM 4YHCJE. 3aBEpPHICHUE OCBOCHUS
4YHCJIOBOM JIMHUMOTHECEHO K CTaplleMy 3BE€HY 0o0I1ero oopa3soBaHus.

Conepxkanre JOBYX ajlreOpanvecKux JIMHUHM — «AJIreOpandeckue BBIPAKEHUSD» U
«YpaBHEHUsI UM  HEPaBEHCTBa»  cHocoOCTByeT  (OPMHUPOBAHUIO Yy  OOydaromuxcs
MaTeMaTHYeCKOro amrapara, HeoOXOAUMOTO IJIsi pPEHIeHUs 3a/Jad MaTeMaTHKH, CMEXHBIX
OpeaAMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3ajad. B OCHOBHOI mIKoJjie y4yeOHBIM MaTepuall
TPYIIIUPYETCS BOKPYT pPaIlMOHAIBHBIX BBIpAXKCHHH. AnreOpa JIEeMOHCTPHUPYET 3HAYCHUE
MaTEeMaTHUKH KakK s3bIKa JJIsI T10- CTPOSHUSI MaTEeMAaTUYECKUX MOJENEeH, ONMCaHusl MPOIIECCOB
U SBICHUM peanbHOro mMupa. B 3agaum oOydeHus ainreOpe BXOJAT TakKe JajbHellnee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIIEHUsI, HEOOXOIUMOT'O, B YaCTHOCTH, JIJIsI OCBOCHUS Kypca
nH(GOPMATHUKH, U OBJIQJICHUE HAaBBIKAMHU JEAYKTUBHBIX paccyxieHuil. [IpeoOpa3zoBanue cum-
BOJIBHBIX (OpM BHOCHUT CBOM conenmupUUYECKUN BKJIAJ B pPa3BUTHE BOOOpaKeHUs,
CIIOCOOHOCTEN K MaTeEMaTHYECKOMY TBOPUYECTBY.



Conepxanne QyHKIIHOHATBHO-TpaQUUISCKOM JIMHUN HAIICJICHO Ha IOJYyYCHHUE IIKOJILHUKAMU
3HAaHUU O (QYHKIMSIX KaK Ba)KHEUINICH MaTeMaTHYeCKOW MOJICIU JUIS OIHCAaHUus |
HUCCIICIOBaHUST pa3HO- OOpa3HBIX IIPOIIECCOB M SIBJICHUW B mpupojiec U oOiiectBe. M3yuenue
ATOr0 MaTepuaia CIOCOOCTBYET Pa3BUTHUIO Y OOYyYAIOIIUXCS YMEHHUS UICIOJIb30BaTh Pa3jINYHbIC
BBIpAa3UTEIIbHBIC CPEJICTBA SI3bIKA MAaTEMAaTHKU — CJIOBECHBIC, CUMBOJIMUECKHE, rpaduyueckue,
BHOCUT BKJIaJg B (OpMHpOBAHHE IMPEIACTABICHUW O pOJIM MaTEeMaTHKH B pa3- BUTHUHU
MUBWIN3AIHHA U KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

CornacHo yuyeOHOMY IUlaHy B 7—9 Kilaccax wu3ydaeTcs y4yeOHbIM Kypc «Aiuredpa,

KOTOPBIM  BKJIOYAET CJCAYIOIIUE OCHOBHBIE pas3aenbl cojaepkanusa: «Yucna wu

BBIYUCIICHUS», «AJNreOpandecKkue BBIPpAXKCHUS», «YPaBHCHHUST ©W  HEPABCHCTBaY,
«DYyHKIUN.

V4ueOHbIN TIaH HAa W3YYeHHE alreOphl B 7—9 KilaccaX OTBOJMTHE MeHee 3 ydeOHBIX YacoB
B HEJEII0 B T€UEHHE KaXKJIOTO rojia o0ydeHus, BCero 3a TpU roja oO0ydeHuss — He meHee 306

Y4€OHBIX 4acoB.

COJAEPXAHUE YYEBEHOI'O KYPCA (I10 'OJIAM OBYUEHUA)
7 xJacc

Yucna u eviuucinenusn
ParmonanbHele uncia

Jpo6u 0OBIKHOBEHHBIE U JIECATUYHBIEC, IIEPEX0]] OT OJHOU (POpPMBbI3anucH ApOOEH K APYyTOil.
ITonsiThe paniMoHaJILHOTO YHMCJIa, 3allIUCh, CPABHEHUE, YIIOPSAOYMBAHNUE PAllMOHAIBHBIX YHCE.
ApudmeTnueckue 1eUCTBUS C pallMOHAJIBHBIMU 4YHciiaMu. Pernrenue 3aj1a4 U3 peajbHOMU
MPaKTUKHA HAa YacTH, HA JPOOH.

Crenenb ¢ HaTypaJjbHBIM MMOKA3aTeJIEM: OIIpEIeJIEHUE, IPeoOpa30-BaHUE BBIPAXKEHUN HA



OCHOBE ONpeAeICHHUs, 3aIUCh O0IbIINX ynce. [IporenThl, 3anuchk NPOEHTOB B BUAE APOOH U
JpoOu B BUJIE IPO- LIEHTOB. TpU OCHOBHBIE 3aJlauM HAa MPOLIEHTHI, pEIICHUE 3aJad U3
peajbHON IPAKTHUKHU.

IIpuMeHeHne npru3HaKoOB JIEJIMMOCTH, Pa3JI0KEHUE Ha MHOYKUTEJIN HAaTypPaJIbHBIX YUCEII.

PeanbHble 3aBUCUMOCTH, B TOM YHCJI€ IpsAMasi 1 oOpaTHasi HPONOPIHOHAIBHOCTH.

Anzeopauueckue eviparxcenus

IlepemMeHHBIE, YMCIIOBOE 3HAUEHUE BBIPAYKECHUSI C IEPEMEHHOMN. /lonyCTUMBbIE 3HAa4YE€HUS
nepemMeHHbIX. [IpencraBinenue 3aBUCUMOCTUMEXKAY BEJIUUUHAMU B BHJIE (POPMYIIBL.
Breruncnenuns no popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKCHHUH, TOXKIECCTBECHHO
paBHBIC BhIpaXKE€HUsI, IIpaBUiIa MpeoOpa30oBaHUsI CyMM U MPOU3BEIACHUI, MpaBUIa PAaCKPBITHS
CKOOOK M IPUBEJICHUS TOJOOHBIX CJIaraeéMbIX.

CBolicTBa CTENEHU C HATYypaJIbHBIM ITOKA3ATEIIEM.

OpHousieHbl U MHOTOWIEHBI. CTeneHb MHOTOWIeHa. CII0)KeHUEe, BEBIUMTAaHUE, YMHOXKEHUE
MHOTO4JICHOB. @OpPMYJIbl COKPALLIEHHOI'O YMHOXEHMUs: KBaApaT CYMMBbI U KBagpaT pa3HOCTH.
dopmysia pa3HOCTH KBaJIpaToB. Pa3nokeHrne MHOTOYJIEHOB HAa MHOKHUTEIIH.

Ypasenuenusn

VYpaBHeHHE, KOPEHb ypaBHEHUsI, IpaBujla NpeoOpa3oBaHUsI ypaBHEHHS, PaBHOCHUJIBHOCTH
YpaBHEHUH.

JInneliHoe ypaBHEHHE C OJHOW MNEPEMEHHOW, 4YHCIJIO KOpPHEW JIMHEWHOIO YpaBHEHUS,
pelieHne JUHENHBIX ypaBHEeHMM. CoOCTaBJI€HHME ypaBHEHMM IIO YCJIOBHIO 3anauu. Pemienue
TEKCTOBBIX 3a71a4 C IIOMOIIBIO YPaBHEHUM.

JluneliHoe ypaBHEHHE C JBYMsI HNE€peMEeHHbIMHU u ero rpaduk. Cucrema ABYX JIUHEWHBIX
YpaBHEHUH C AByMsI MepeMEeHHbIMHU. PemeHune cucteM ypaBHEHHH CIOCOOOM MOJACTAaHOBKH.
IIpruMeps! pelieHust TEKCTOBBIX 3a1a4 C IIOMOIIBIO CUCTEM YPaBHEHUMU.

Koopounamuet u cpagpurku. @ynxyuu



Koopannara To4yku Ha nipsAMoi. UucioBele npoMeKyTKU. PaccTosiHre MexXy NBYMs
TOYKAMHU KOOPJWUHATHOM MPSMOU.

IIpssmoyrosnbpHast cucrema koopauHat, ocu OX u Oy. AbGcircca nopaguHaTa TOYKHA Ha
KoopauHaTHOU mnockocTu. [Ipumeps! rpadukos,3aganueix popmysiamu. YreHue rpadukoB
peanbHbIx 3aBUcuMocTeil. [loasaTue pynknuu. I'paduk pynkuun. CpoiictBa GyHKIHN. JInnei-

Has pyHKIM, e€ rpaduk. 'paduk pyakuumy = |x|. 'padudeckoe pemeHne JTUHESHHBIX
YPaBHEHUN U CUCTEM JIMHEWHBIX YPaBHEHUIM.
8 knacc

Yucna u eviuucinenusn

KBanpatasiii kopeHb wu3 uucia. llonstue o0 wuppanmoHaribHOM uucie. JlecsTuuHbie
NPUOIMIKEHUsT UppalMoHaIbHBIX uyucelsl. CBoiicTBa apudMEeTHYECKUX KBAJPATHBIX KOPHEH U
UX HOpPHUMEHEHHE K [IPeoOpa3OBaHHIO YHCJIOBBIX BBIPAXKEHUH UM  BbIYHCICHUSIM.
JleicTBUTEIbHBIC YHCIIA.

CrenieHb ¢ LIEJIBIM MTOKa3aTeneM U e€ cBoiicTBa. CTtaHgapTHas 3aIllkch YMUCIa.

Anzebopauueckue gvipasiceHus

KBanpaTtHbiii TpEXUJIEH; pa3IoKEeHUE KBaAPAaTHOIO TPEXUJIEHA Ha MHOKUTEJIIH.

AnreOpanueckass JpoOb. OcHOBHOe CBOHCTBO anrebpaumdeckoil napodu. CrnoxeHue,
BBIYUTAHHUE, YMHOXEHHUE, JIeJICHUE ainreOpamdeckux JapoOeil. PanmoHarbHbIE BBIpaXXEHUS U
UX TIpeoOopa3oBaHUE.

Ypaeuenusn u nepasencmea

KBanpatHoe ypaBHeHuE, hopmyiia KOpHEH KBaJpaTHOro ypaBHeHus1. Teopema Buera. Pemenue
YpaBHEHUH, CBOJSIIIUXCS K JIMHEWHBIM M KBaApaTHbIM. [Ipocrteiine napoOHO-paloHaIbHbIE
YpaBHEHUSI.

I'paprueckas mHTEprperanysi ypaBHEHUH C JIBYyMsl IIEPEMEHHBIMU U CHUCTEM JIMHEHHBIX
YPaBHEHUH C ABYMsI E€pEMEHHBIMU. [IpuMepsl pelIeHuss CUCTEM HEJIMHEUHBIX YPaBHEHUU C



JABYMSI TIEPEMEHHBIMU.

Perrenne TEKCTOBBIX 3a7a4 ajlreOpamdecKUM CIIOCOOOM.

YHuciioBele HEpaBEHCTBA W HUX cBoWcTrBa. HepaBeHCTBO ¢ OAHOM TNEPEMEHHOIM.
PaBHOCHIIBHOCTH, HepaBeHCTB. JIMHElWHBIE HepaBEHCTBA C OJIHOM mnepeMeHHOU. CHUcTeMbl
JIMHEUHBIX HEPABEHCTB C OJI- HOU IIEPEMEHHOM.

DyuKkyuu

IMonssitne ¢yukunuu. OOIACTh ONpENeSICHNUs] U MHOXECTBO 3HaueHUd (yHKmuu. CriocoOnl
3agaHusl QyHKITUHN.

I'padux pyskumu. Urenwme cBoicTB ¢GyHKIMM 1o €€ rpaduky. [Ipumepsr rpadpuxon
(pyHKIIHMN, OTpa)karoluxX peajbHbIe TPOLIECCHI.

DyYHKIMH, OMMUCHIBAIOIINE MNPSIMYI0 U OOpaTHYIO NPOHOPLHOHAJIbHbIE 3aBUCHMOCTH, nx
rpadpuku. DyHkmuu y = X5, Yy = X,y = X, Y = |x|. I'papuueckoe peuienue
ypaBgeHI/H‘/i M CHUCTEM ypaBHEHHUM.

9 xnacc

Yucna u évluucieHus
JleficTBUTENbHBIE YKCIIA

PammmonanbHble YHCIIa, UppallMOHAIbHBIE YHCJIAa, KOHCYHbIE U OCCKOHEYHBIC JICCSITUYHBIC
apobu. MHOXKECTBO JICHUCTBUTEIbHBIX YHCEN; JICHCTBUTEIbHBIE YHCIA KaK OECKOHEYHBIC
JecCsITUYHBIE  JpoOu. B3amMHO  OJHO3HAYHOE  COOTBETCTBUE  MEXKIY  MHOXKECTBOM
JAEUCTBUTENBHBIX YHUCEI U KOOPAWMHATHOMN MPSIMOM.

CpaBHeHHE AEUCTBUTEIBHBIX YHCEI, apu(PMETHUYECKHE ACUCTBUS C JICHCTBUTEIBHBIMU
YHCJIaMHU.
M3mepenus, mpuOIMKEHHUS, OLEHKH

Pa3zmepbr 00BEKTOB OKPYIKAIOIIETO MUPA, JIIUTSIBHOCTh MPOIIECCOB B OKPY>KAFOIIIEM MHUPE.



IMpubOnu>x€HHOE 3HAUYCHHE BEJIIMYUHBI, TOYHOCTHb NPHUOMMDKEHUs. OKpYyTIJIeHHE YHCE.
ITpuknaka u OLIEHKA pe3yabTaTOB BBIYMCIICHUN.

Ypasuenusn u nepasencmea
VYpaBHEHUS ¢ O/IHOM IEPEMEHHOM

JInneHOe ypaBHeHUE. PelieHue ypaBHEHUN, CBOASIIUXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHune  ypaBHEHMI, CBOJSIIIUXCS K  KBaJApPaTHBIM.
bukBanpatHoe ypaBHeHHe. lIpumepsl pelieHuss ypaBHEHMM TPETbEUM M YETBEPTOMU CTEHNEHEU
pas3JIO)KEHUEM Ha MHOYKUTEJIIN.

Penienune npoOHO-paliMoHanbHBIX YypaBHEHUM. PemieHue TEKCTOBBIX 3anad

anreOpan4ecKkuM METOJIOM.
Cucrembl ypaBHEHUI

YpaBHEeHUE C JBYMslI NE€pEeMEHHbIMH U ero rpaguk. PeiieHue cuctem AByX JIMHEHWHBIX
YPaBHEHUH C AByMs NEpeMEHHbIMHU. PemeHne cucteM JByX ypaBHEHHMM, OJHO U3 KOTOPBIX
JIMHEMHoe, a ipyroe — BTOpoM creneHu. ['paduueckast HHTEpIIpeTallUs CUCTEMBl YPAaBHEHUN C
JABYMs TIEPEMEHHBIMHU.

Pemnrenue TEKCTOBBIX 3ajad ajnreOpandecKrM CIIOCOOOM.

HepasencrBa
YHucnoBble HEPABEHCTBA U UX CBOUCTBA.
Pemenne MHENHBIX HEPABEHCTB C OJHOMW IIepeMeHHOW. PemeHue cucreMm JIMHEWHBIX

HEpaBeHCTB ¢  oxHoM  mepemeHHol. KBanpatHeie  HepaBeHcTBa. [ 'paduueckas
HHTCpHpETAalus HCPABCHCTB U CUCTCMHCPABCHCTB C ABYM:A IICPEMCHHBIMHU.
Dyukyuu

KBanparuunas ¢pynkmus, e€ rpaduk u ceoricra. [lapadona, KoopaAHHATHI BEPIITUHBI
napaboJibl, OCb CHMMETPHUH NapadoJIbl.



I'padbukn dynknmit: 'y = kX, y = kx + b, y=
y =X, ¥ = |x| 1 uX CBOHCTBA.

Yucnoewvle nocinedosameivbHoCmu
k

X
Omnpenenenne u crocoObl 3aJaHUs YUCIIOBBIX TOCIIEIOBATENBHOCTEH

ITonsiTne YMCIOBOM MOCJIENOBATENBHOCTH. 3aJaHHUE IIOCIENOBATEIBHOCTU PEKYPPEHTHOU
bopmyroit u popmysioi N-Tro YiIeHa.
Apupmernyeckas U reoMmeTpuyeckas Mporpeccuu

Apudmernueckas U reomeTpudeckasi nporpeccuu. Popmynbl N-To wieHa apuPMEeTHIECKON
U F€OMETPUYECKOU IPOIPECCUM, CyM- MbI IIEPBBIX N YJICHOB.

N306pakeHne YiIeHOB apU(PMETHUECKONM M T€OMETPUUYECKOM MNporpeccuil TOYKaMHu Ha
KOOPAWHATHOU IUIIOCKOCTH. JINHENHBIN 1 SKCMMOHEHIMAIBbHBIN pocT. CII0)KHBIE TPOLIEHTHI.

Ly =X,

[UIAHUPYEMBIE [IPEJIMETHBIE PE3YJIbTATbI OCBOEHHMS [TPUMEPHOMPABOYEN ITPOTPAMMABI
KYPCA (ITO TOJAM OBYUYEHU )
OcBoeHue yueOHOro Kypca «Anredpa» Ha ypoOBHE OCHOBHOT'O OOIIIero oopa3zoBaHUsI JOJHKHO
obecneunBaTh JIOCTHXKEHHUE CIICIYIONIUX MPEIMETHBIX 00pa30BaTEIILHBIX PE3YJIbTATOB:
7 Kjacc
Yucna u eviuucienus
- BpImosHATH, codyeTass yCTHBIE M MHUChMEHHBIE NPUEMBI, apuMeTUUYeCKUe JICHCTBUS C
paHI/IOHaJ'H)HI)IMI/I qucJIaMH.
- Haxomuth 3HaYeHUsI YHCIIOBBIX BBIPAXKCHHUM; MOPUMEHSTH pa3zHOOOpa3Hble CcHOCOOBI U
NPpUEMBI BBIYHCIICHUS 3HAYCHHM JIPOOHBIX BBIPAKCHHM, COJICPIKAIINX OOBIKHOBCHHBIC H



JICCSITUYHBIC TPOOH.

- Ilepexoaute OT OaHOM (OpMBI 3aMCH 4YHCE] K ApYyroil (IpeoOpa3oBbIBaTh JAECATUUHYIO
JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHUYHYIO, B YACTHOCTH B OECKOHEUYHYIO
JECSITUIHYIO IpOOB).

- CpaBHHUBaTh U YIOPSJI0UYMBATh pallMOHAJIbHBIE YHCIIA.

- OKpyrJIsATh 4ucIia.

- BBITTOTHATh IPUKUAKY B ONEHKY pe3yjbTaTa BBIYMCIIEHUM, OIEHKY 3HAYEHUU YHCIIOBBIX
BBIPaKCHUU.

- BeInoJIHATH 1€MCTBUS CO CTENEHSIMU C HATypaJIbHBIMU ITIOKA3aTEISIMU.

- IIpuMeHsITh NPU3HAKU NEJIMMOCTH, PA3JI0KEHHE HAa MHOXKUTEJINHATYpPaJIbHBIX YHCEIL.

- Pemars npakTUKO-OPHEHTHPOBAHHBIE 3aj/laud, CBSA3aHHBICE C OTHOIIEHUEM BEJIHWYUH,
MPONOPILHMOHATBHOCTBIO BEJIWYHH, IPOLIEHTAMU; UHTEPIPETUPOBATh PE3YJIbTAThl PEILICHUS
3a7a4 ¢ y4€TOM OIrpaHUYEHUI, CBSI3aHHBIX CO CBOIMCTBaMHM paccMaTpHUBAa€MbIX OOBEKTOB.
Anzebopauueckue gvipasiceHus

- Mcnonp30BaTh ajareOpamyecKyto TEPMHUHOJIOTHIO U CUMBOJIMKY, IIPUMEHSTh €€ B Ipoliecce

OCBOCHHUSI yUY€eOHOro MaTepuasa.

- Haxomute 3HaueHusi OyKBEHHBIX BBIPAXKEHUN MPH 3aJaHHBIX 3HAYCHUSIX IE€PEMEHHBIX.

- BrinmonHATe npeoOpa3oBaHUs 1IEJIOTO BBIPAXKEHHUSI B MHOTOWJIEH IPUBEIECHUEM MOJIOOHBIX
ClaraeMbIX, PacCKpbITUEM CKOOOK.

- BBINONHATE yYMHOXXEHHE OJHOWICHAa HAa MHOIOWIEH W MHOIoYJeHa Ha MHOTOYJIEH,
OpUMEHSTh GOPMYJIbI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

- OcCylIecTBIIATh Pa3JI0KEHHE MHOIOYJIIEHOB Ha MHOXXHUTEJIM C IIOMOIIBIO BBIHECEHMs 3a
CKOOKHM  OOIlIero  MHOXHUTEJs, TPYIIMUPOBKHU cCJaraémMbiX, HOpUMeHEeHUs  Gopmy
COKpAILLIEHHOI'O YMHOXCHHUS.

- [Ipumens T peoOpa3oBaHNUsl MHOTOWICHOB JJIs1 PELISHUs PA3JIUYHBIX 3a/1ad U3 MaTEMaTHUKHU,



CMEXKHBIX IPEAMETOB, U3 PEAJIbHON IPAKTHUKH.

- Mcnonp30BaTh CBOMCTBA CTENEHEM C HATypaJdbHBIMHU IIOKa3aTesIMU Ul IpeoOpa3zoBaHUs
BBIPA’KCHUN.

Ypaeuenusn u nepasencmea

- Pemlath JIMHEWHBIC YpPaBHEHHUS C OJHOW NEPEMEHHOM, NPHUMEHsAsA NpaBUIa IIEepexona OT
HCXOJHOI'O0 YPaBHEHUsI K PAaBHOCWIBHOMY eMy. lIpoBepsiTh, SBIISIETCS JIM YHUCIO KOPHEM
YPaBHEHUS.

- IIpumensiTh rpaduyeckre MeTOAbl IIPU PELICHUHN JIMHEHHBIX yPABHEHUN U UX CUCTEM.

- [TonOupaTs nmpuMepsl ap YUce, SIBJISIOLUINXCS PEIIEHUEM JUHEHHOT0 ypaBHEHUS C JABYMs
IIEPEMEHHBIMMU.

-CTpouTh B KOOPAMHATHOW TIUIOCKOCTH TpaduK JIUHEHWHOTO YpaBHEHUS C JBYMs
IIEPEMEHHBIMHU; TTOJIb3YysACh I'padUKOM, IPUBOAUTH IIPHUMEPHI PELICHUS] YPABHEHUS.

- Pemare cucremMbl OByX JIMHEWHBIX YPAaBHEHHH C JBYMsI IIEPEMEHHBIMHU, B TOM YHCIIE
rpaguyecku.

- CocraBisiTh U peliaTh JUHEHHOE ypaBHEHHE HWJIW CUCTEMY JIMHEWHBIX YpaBHEHUH IO
YCJIOBHUIO 33aJ1a4Ud, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJla4d IOJYy4YECHHBIN
pe3ynbTar.

Koopounamur u zpagpuxu. @ynxyuu

- N306pakaTh Ha KOOPJIMHATHOMW MPSIMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM KOOpAWHATaM,
JIy4d, OTPE3KH, HHTEpBaJIbl; 3alMChIBaTh YHCJIOBBIE IPOMEXKYTKH Ha aJreOpamndyecKkoM
SI3BIKE.

- OT™MeyaTh B KOOPJIMHATHOM IJIOCKOCTU TOYKH IO 33JJaHHBIM KO- OpJMHAaTaM; CTPOUTH rpadUKu
nmuHeHHbIX GyHKUUN. CTpouTh rpaduk GyHKIIUA Y = [X|.

-OnuceIBaTh € NOMOIIBIO (DYHKIMHA M3BECTHBIC 3aBUCUMOCTH MEXYy BEJIMYHHAMU: CKOPOCTH,

BpEeMsl, pPACCTOSIHHE; II€HA, KOJIMYECTBO, CTOMMOCTbH; MHPOU3BOIUTEIBHOCTBH, BpeMs, OOBEM



padoThI.

- HaxoauTk 3HaueHue (pyHKIIMU IO 3HAYEHUIO €€ apryMeHTa.

- [TonumaTte TpadudecKuii crocod TpPeaACTaBIICHUS W aHalin3a WH- (GopMaliu;, U3BJICKATh U
WHTEepOPETUPOBATH MH(POPMALUIO U3 TPAPUKOB pEaTbHBIX IIPOIECCOB U 3aBUCUMOCTEH.

8 kiacc
Yucna u éviuucnenusn

- Hcnonp30oBaTh HadajdbHBIE MPEJCTABJICHUS O MHOXECTBE JAEUCTBUTEIIBLHBIX YHCE JIs
CpaBHEHUSI, OKPYTJICHUS U BBIUYUCIICHUI; N300pakaTh AEUCTBUTEIILHBIC YHCIa TOYKAMU Ha
KOOPJAMHATHOMU NPSIMOM.

- [IpumensaTh noHsiTUE apU(PMETHUIESCKOTO KBAJIPAaTHOTO KOPHS; HAXOJAUTh KBaJApaTHbIE KOPHH,
HUCIIONB3Ysl TIPU HEOOXOJMMOCTH KAIBKYJISITOP; BBINOJHSATH NpeoOpa3oBaHUs BBIPAKCHUMU,
CoJZieprKallX KBaJgpaTHbIE KOPHU, UCHOJb3Yysl CBOMCTBAa KOPHEH.

- Hcnonp30BaTh 3ammcu OOJBIIUX W MaJIbIX YHCEJI C TOMOIIBIO JAECATHYHBIX ApodOeid u
crenenei yucna 10.

Anzedpauueckue eviparxcenus

- IlpuMeHsTh NOHSTHE CTEIEHW C IIeJIbIM II0Ka3aTejeM, BBIIIOJIHATH IpeoOpa3oBaHUs
BBIPAXKEHUMN, COAECPIKAIINX CTENEHU C IEJILIM TTOKa3aTeIeM.

- BBINMOIHATE TOXJECTBEHHBIE NpPeoOpa3oBaHUS pPaIlMOHAIBHBIX BBIPAXKEHUI Ha OCHOBE
MpaBWJI JICMCTBUU HAJT MHOTOYJICHAMH U alreOpandecCKuMHU JIPOOSMH.

- PacknazapiBaTh KBaJIPATHBIN TPEXUWIEH HA MHOXKUTEIIH.

- IIpumensTh mpeoOpa3oBaHusI BBIPAXKECHUHN JIJIsI PEIICHUST PA3JIMYHBIX 3aJ/1ad U3 MaTeMaTHKH,
CMEXXHBIX NPEAMETOB, U3 p€ATTbHOU MPAKTUKH.

Ypaeuenus u nepasencmea

- Pemiate nuHEWHBIC, KBaApaTHbIC YPAaBHEHUS U PAIllMOHAIbHBIC YPaBHEHHUS, CBOJISIIIIUECS K

HHUM, CUCTEMBI IBYX YPaBHEHUI C AByMsI I€PEMEHHBIMHU.



- IIpoBOAUTE NPOCTEUIINE UCCIIEAOBAHNS YPABHEHUIN U CUCTEM YPaBHEHUIM, B TOM YHUCJIE C
NpUMEHEHHEM rpadHuyecKUX IpeacTaBiIeHU (yCTaHaBJIUBaTh, UMEET JIU YPAaBHEHUE WU
CHCTEMaypaBHEHUI PELIEHUs, €CJIU UMEET, TO CKOJILKO, U IIp.).

- IlepexomuTe OT cioBecHOM (OPMYIMPOBKM 33Jauyd K €€ ajareOpanyeckoil Mojaenud ¢
IIOMOIIBIO COCTAaBJICHUs YPAaBHEHWUs WM CHUCTEMbl YpPAaBHEHUH, HWHTEPHPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4U MOJIyYCHHBIN pE3yJIbTaT.

- IIpuMeHATs CBOMCTBA YHCIJIOBBIX HEPABEHCTB JUIA CPAaBHEHMUs, OLICHKH; PEINATh JMHEHWHBIC
HEpaBEHCTBA C OJHOM IEPEMEHHOW M HX CHUCTEMBI; JaBaTh I'paUUECKYyl0 HIUIFOCTPALIUIO
MHOKECTBA PEUICHUM HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

-Iloanmate © UWCHONB30BaTh (PYHKIHMOHAJIBHBIE TOHSATHS UM  S3BIK  (TEpPMHUHBI,
CHUMBOJIMYECKHE 00O03HAU€HMs); ONpPEessiTh 3HaueHHUEe (PYHKIUU I10 3HAYCHUIO apryMeEHTa;
onpenensaTh CBOMCTBA (PyHKIUU T10 €€ rpaduKy. Kk 5

- Crpounts rpaduKy JIEMEHTAPHBIX GYHKUMN BUIay = ,, Y =X ,

y = x3, y 3/;, Yy = |x|; onMuChIBaTh CBOMCTBAa YUCIOBONH (PyHKIHU MO €€ rpaduky.
9 kacc
Yucna u éviuucienus
- CpaBHUBATh U yHOPSAOUYHNBATh PAllMOHAIbHBIE U UppallMOHATIbHBIE YHCJIa.
- BoImmonHATE apudMeTHUYECKUE JICUCTBUSI C pallMOHAJILHBIMHU YHCJIAMH, COYeTasl YCTHBIC U
IIMCBMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYUCIICHUS C I/IppaI_II/IOHaJ'IBHBIMI/I qUuCJIaMH.
- HaxoauTh 3Ha4YeHHUsT CTENEHEeHW C MEeJbIMH II0Ka3aTeIIMU ¢ KOPHEH; BBIYUCISITH
SHAYCHMUS YN CIIOBBIX BI)Ipa)KeHl/Iﬁ.

- OKpyrisiTb JOEUCTBUTEIILHBIC YHCIIA, BBINONHATH TPUKUJIKY pe3yJibTaTa BBIYUCICHUIM,
OILIEHKY YHCJIOBBIX BBIPa)KEHUIM.



Ypaguenua u nepasencmea

- PemaTe nuHelHbIC U KBaJIpaTHBIE YPAaBHEHHUS, YPABHECHUS, CBOISIIIINECS K HUM, IIpOCTEHIITNE
JIPOOHO-paIlIMOHATIBHBIC YPaBHEHUS.

-Pemrate cuctembl NBYX JIMHEWHBIX YPaBHCHUM C JBYMsI IIEPEMEHHBIMH U CHCTEMBI IBYX
YPaBHCHHM, B KOTOPBIX OJHO YPAaBHCHUCHE SIBJISICTCSI JINHCHHBIM.

- Pemars TekcTOBBIE 3amaud anreOpandecKUM CIIOCOOOM C HOMOIIBIO COCTABJICHUS
YpaBHEHHUS WM CUCTEMbI JBYX YPAaBHCHHU C IBYMsI TIEPEMEHHBIMU.

- [IpoBOoaMTH IpOCTEHIIINE UCCIEAOBAaHUSI YPAaBHEHUI U CUCTEM ypaBHEHUN, B TOM YHCJIE C
NpUMEHECHHEM IpadUYCCKUX IPEACTaBICHUN (yCTaHABIUBAaTh, UMECT JIM YPAaBHCHHUE WU
cucTeMaypaBHEHUH PEUICHUs, €CIIM UMEET, TO CKOJIBKO, U TIp.).

- Pemare suHEiHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABCHCTBA; HW300pakaTh pEIICHUEC
HEPAaBEHCTB Ha YMCJIOBOU IPSIMOM, 3alIUCHIBATh PELICHUE C TTOMOIIBIO CHMBOJIOB.

- Pemiath cucTemMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBAJIPATHOS
HEpPaBEHCTBO; W300pa)kaTh pEIIEHHE CUCTEMbl HEPaBEHCTB Ha YHCJIOBOH TIPSIMOM,
3aIMChIBATh PEIIEHHE C TOMOIIbI0 CUMBOJIOB.

- Mcrionnp30BaTh HEpaBEHCTBA IIPH PEIICHUH Pa3IUYHBIX 3a7ad.

Dynkyuu

-Pacnio3HaBate (yHKIMH HU3yYEeHHBIX BHAOB. [loKa3bIBaTh CXeMaTHUYSCKH PACIIOJIOKCHHUE Ha
KOOPJIMHATHOM MJIOCKOCTH TpadrKOB
dynakmuii Buga: Y = kx, y = kx + b, y k

,y = ax? + bx
X + C'
y=x%y= J& Y = X | B 3aBHCHMOCTH OT 3HAYCHHIT KOY(QQHUIHCHTOB; ONUCHIBATL CBOKWCTBA
pyHKIMN.
- CTtpouThs M M300pakaTh CXEMaTHYECKH TI'padUKH KBaJPaTHIHBIX



¢yHKIOMH, OoUCHIBaTh CBOMCTBA KBAAPATUYHBIX (DYHKIIUN 11O UXTpaduKam.

- Pacno3naBaTh KBaJpaTHYHYIO (QYHKIHIO 110 (OpMyJie, TMPHUBOIUTH IIPUMEPHI
KBaJApaTUIHBIX (PYHKIIUH U3 pea’bHOM KU3HU, PU3UKH, TEOMETPHUH.
Apugpmemuueckana u zeomempuueckana npozpeccuu

- Pacmio3naBath apu(MeTHYECKYI0O M T€OMETPUYECKYIO IPOTPECCUM HPH Ppa3HBIX criocobax
3aJIaHUS.

- BBIMONHATE BBIYUCIIEHUS C MCIIOJb30BaHWEeM (opmMysa N-TO uYjleHa apu@MEeTHYECKOH U
reOMETPUUECKON MPOrpecCuii, CyMMBI TIEPBBIX N YJIEHOB.

- 300pakaTh 4JIEHBI MOCIEI0BATEIFHOCTA TOYKAMH Ha KOOPAWHATHOMN MIOCKOCTH.

- Pemrate 3a/1aun, CBSI3aHHBIC C YHCIOBBIMH ITOCJIEIOBATEIBHOCTSIMUA, B TOM YHCJIE 3aJla4d U3
peanbHOM >KU3HU (C UCTIOJIB30BAHUEM KaJIBKYJISITOPA, MAU(PPOBBIX TEXHOJIOTHIA).



TEMATHUYECKOE IIJTAHMPOBAHUE YYEBHOI'O KYPCA (IIO 'OAAM OBYYEHUSA)
7 xiacc (ue menee 102 u)

Ha3zpanue
pa3nesa (Tembl)
(4MCJI0 YACOB)

OcHOBHOe coJepkaHue

OcHoBHBbIE BUABI [eATEIbHOCTH
o0yuaruuxcst

Yucaa u
BbIYHCJIEeHUS
PanuonaanHble
qucJaa

(25 g)

ITousiTne
palMoHaJIBLHOTO YHCJIA.
ApudmMeTHdeCKHEe
JAEUCTBUA c
panuoHaIbHBIMH

qucia
MH. CpaBHeHue,
YTIOPSITOYHUBAHUE
panuoHaIbHBIX YHCEN.
CreneHsb C
HaTypaJIbHBIM
MOKa3aTeJIeM.
Pemenue OCHOBHBIX
3aa4 Ha apoowu,

OPOLIEHTHI U3 pealbHOUI
OpPaKTUKH.

Ilpu3sHaku naenuMocCTH,
pa3noXeHust Ha

CucreMaTu3upoBaTh M 000ramaTh 3HAHUSA 00
O6I)IKHOBGHHLIX N JCCIATUYHBIX I[pO6$[X.

CpaBHMBaTBL M  YHNOPHAAOYMBATHL JAPOOH,
npeoOpa3oBbIBas npu HEOOXOJIMMOCTH
JECSITUYHBIE JOpoOM B  OOBIKHOBEHHBIC,

OOBIKHOBEHHBIC B JCCSATUYHBIC, B YaCTHOCTH
B OECKOHEUHYIO JICCATUYHYIO IPOOH.

IIpuMensiTh pa3HooOpa3Hble CHOCOOBI U
NpuéMbl BBIYMCJICHUS 3HA4YCeHUN APOOHBIX
BbIPaXKeHUIi, cofepKanux OOBIKHOBCHHBIC U
JIECSTUYHBIE poou: 3aMEHSITh apu
HEOOXOIUMOCTH JICCATUIHYO IpoOh
OOBIKHOBEHHOM u OOBIKHOBEHHYIO
JCCITUYHOMW, TIPUBOJAWUTH BBIPpAKCHHUE K
popwme, Haubolee yao0OHOM TSt
BBIYUCIICHUM, MpeoOpa3oBbIBaTh JApPOOHBIE
BBIPpA)KEHUSI HAa YMHOXEHHUE U JIeJICHUE
JECSITUYHBIX TPOOEH K NEUCTBHUSIM C IICIBIMHA




MHO>XXHUTEIU
HaTypaJIbHbIX YHCEII.
PeanbHble
3aBucuMocTu. llIpsamas
17§ oOpaTHas
OPOIIOPHUOHAIIBHOCTH

YUCIIaMH.
IMpuBoauTh YUCJIOBbBIE M OyKBeHHBbIE
npuMepbI CTEIIEHHN C HaTypaJIbHbIM
IMOKa3aTeJIeM, 0O0BsICHIS 3Ha4YEeHUS

OCHOBaHMsI CTEIIEHU U I10Ka3aTeysl CTENEHH,
HaxXxoOJIUTh 3HAUCHUS CTEIICHEU BUJIA a" (a—
mo0oe  palMoHalIbHOE  YHCciIo, N —
HaTypaJIbHOE YHCJIO).

IlonumMaTh CMBICH 3alMCHU OOJIBIIUX YUCEI
C TIOMOIIBIO  JAECATHYHBIX JpoOer u
crerieHert ywuciaa 10, nmpuMeHSTH HX B
peabHBIX CUTYyaIIUsIX. IIpumeHnars
OPU3HAKHA JOEIUMOCTHU, PA3JIOKEHHUS Ha
MHOYHTEIIN HaTypaJIbHBIX YUCEII.

Pemiars 3agaum Ha 4YacTU, IIPOLICHTHI,
OpOMOPIIMM, HA  HaAXOXJCHHUE  JApodu
(mpo1ieHTa) OT BEIMYUHBI U BEJIMUUHBI MO €&
apodou  (TIpolieHTy), Japooum  (TIpOIIeHTA),
KOTOPBII COCTaBIsSI€T OJHA BEJIWYUHA OT
JPYTrou. IIpuBoauTs, pa3oupars,
OLICHMBATH PAa3JIMYHbIC PEIICHUs, 3alUuCHu
peuIeHn TEKCTOBBIX 3a1ad.

Pacno3zHaBath M O0BSACHATH, OINHUPASACH Ha
OonpeAesieHus], NPsAMO TPONOPUHUOHAIBHbBIE U




00paTHO HPONOPLMOHAIBHBIE 3aBUCHUMOCTH
MEXK/ly BE€JIMYUHAMU; NPUBOAUTHL IPUMeEPLI
9TUX 3aBUCUMOCTEH W3 PEaJbHOIO MHpa, U3
JIPYyTruX y4eOHBIX MPEIMETOB.

Pemarnb MPaKTUKO-OPHEHTUPOBAHHBIC
3aJa4d Ha JpPOOH, MPOLEHTHI, MNPAMYIO U
0o0paTHYIO MPOIIOPIIMOHAIIBHOCTH,
MPONOPIHHU

AJlredOpanyeckue
BbIpaKeHUs
(27 )

bykBeHHbIe
BBIPAYKCHUSL.

Ilepe-

MCHHBIC. I[OHYCTI/IMI)IC
SHA4YCHUA IICPCMCHHBIX.

DopMyIbL.

IIpeoOpa3oBanue

OYKBEHHBIX
BBIPAYKCHUM,
pacKpbITHE
MpUBEICHUE
cllaraeMbIX.

CKOOOK ¢
IMOTOOHBIX

CBolicTBa CTEIIEHU C
HaTypajabHbIM

ITOKa3aTCIJICM.

MHOro4J1eHBbI.

CnoxeHue,

BbIYHUTAHUC,

OBaagers airebpanyeckoil TEpMUHOIOTUEHN
U CHMBOJIMKOH, NIPUMEHATHh €€ B Ipolecce
OCBOEHUS y4eOHOI 0 MaTepua’a.

HaxoauTth 3HAYCHMUSI OYKBCHHBIX
BBIDQKCHUHW TIpH 3aJaHHBIX 3HAYCHUSIX
OYKB;,  BBINOJIHATH  BBIYHUCICHHUS MO
dopmynam.

BbINOJIHATH Hp606p330BaHI/I${ oeJaoro
BBIpAKCHHUA B MHOTI'OYWICH MPHUBCIACHUCM

MOJIOOHBIX ClaraeMabIx, pacKpbITHEM
CKOOOK. BbInoaHATH YMHO>KEHHUE
OJTHOYJIEHA HAa MHOTOYWICH U MHOIOYJIEHa Ha
MHOT'OYJIEH, NPUMEHATH bopmynbl

KBagpaTra CyMMBbI U KBaJpaTa pa3sHOCTH.
Ocyl.lleCTB.]'IﬂTb Pa3JI0KCHUEC MHOT'OYJICHOB Ha
MHOXUTCIIN HYTéM BLIHECCHHS 3a CKOOKHU




YMHOXXEHUE 0O0I1Iero MHOXKUTENSA, IPUMEHEHUST (POPMYJIbI
MHOTO4JICHOB. DOpMyJibl | pa3HOCTH KBaJpaToB., dbopmyn
COKpAaIIEHHOI O COKPAIIEHHOIO YMHOKEHHUSI.
yMHOXeHUs. Paznoxxenne | IIpuMeHsATh nTpeoOpa3oBaHue MHOTOYJICHOB
MHOT'OYJICHOB Ha| JJIs1 pelleHuss  pa3jIu4dHbIX 3a7ad U3
MHOXKHUTEIIN MaTE€MaTUKH, CMEXKHBIX HOPEAMETOB, U3
peajibHOM NpPaKTHUKH.
3HAKOMHUTBCSI €  HUCTOPMEH  pa3BUTHS
MaTeMaTHKU
YpaBHeHus VYpaBHeHnue, n1npaBwia | Pemrars JIMHEWHOE YypaBHEHHME C OJHOM
u HepaBeHcTBa (20 npeoOpa3zoBaHUs NEPEMEHHOM, NIPUMEHAsl NMpaBWjIa Iepexoaa
q) YpaBHEHUSI, paBHO- | OT MCXOOHOIO YPAaBHEHHUS K PABHOCWIBHOMY

CUJIBHOCTb YPaBHECHUU.
JInHeliHOe ypaBHEHHE C

OJHOM IIEPEMEHHOMM,
peuienne JIMHEUHBIX
YPaBHEHUM. Pemenne
3ama4 = C OMOIIBIO
YPaBHEHUIA.

JInHeliHOe ypaBHEHHE C
JBYMsl IIEPEMEHHBbIMHU U

ero rpaduk. Cucrema
JIByX JWHEUHBIX YypaB-
HEeHUU C JABYMSI

eMmy Oosnee mnpocroro Buzaa. IIpoBepsTs,
SIBJIAIETCSI JIM KOHKPETHOE 4YHCJIO KOPHEM
ypaBHeHus. IlogOGupars npumMepsl mnap
4HCeJl, SIBJIIOLINXCS PEHICHUEM JIMHEHHOI O
YpaBHEHUsA C  JABYyMs  II€PEMEHHBIMH.
CrpouTh B KOOPJIWHATHOW IJIOCKOCTH
rpauk JMHEHWHOrOo YpaBHEHHUS C JIBYMs
NEPEMEHHBIMU; HOJb3YSCh rpaduKom,
NPUBOJIUTHL npuMepbl pelieHus
ypaBHeHUs1. HaxoauTh pelneHue CHCTEMBI
JBYX JIAHEHWHBIX YpaBHEHUU C JABYyMs
IIEPEMEHHBIMMU.




nepeMeHHbIMU. Perienue

CocTaBiasiTh M pemiaTb YpPaBHEHHUE WU

CUCTEM YPaBHEHHUH | CUCTEMY YPAaBHEHHUH IO YCJIOBUIO 3aJayH,
crocoOOM IIOJCTAHOBKH | MHTEPHPETUPOBATH B  COOTBETCTBUM  C
U CIIOCOOOM CJI0KEHUS KOHTEKCTOM 3aJ1a4u OJIY4YE€HHBIN
pe3yabTaT
Koopaunarsl Koopaunara Touku Ha | M300pakarb Ha KOOPJAMHATHOW IIPSAMOM
U rpauKu. OPSAMOM. YHucnoBbl€ | TOYKH, COOTBETCTBYIOIIIUE 3aJaHHBIM
dynxuuu (24 IPOMEXKYTKH. KOOpAMHATaM, JIy4Hd, OTPE3KH, UHTEPBAJIbI;
4) Paccrosinue MEXX/1y | 3alHChIBaTh UX Ha aJreOpamyvyecKoM si3bIKE.
ABYMsI ToukaMu | OTrmMedyaThb B KOOPAMHATHON IUIOCKOCTH TOYKHU
KOOpPAMHATHON II0 3aJaHHBIM  KOOpJAWHAaTaM; CTPOMTbH
OPsIMOM. rpaduku HECJIOXKHBIX 3aBUCUMOCTEN,
IIpamoyronbHast 3aJaHHbBIX (opMyiIaMH, B TOM YHCJIE C MO-

CUCTEMa KOOpJauHAaT Ha

mwIockoctu. [lpumepsl
rpadukoB,  3aJlaHHBIX
bopmymamu. Yrtenue
rpadukoB peatbHBIX
3aBUCUMOCTEM.

IToasiTne bysKIINN.
I'paduk hyHKIHH.
CaolicTBa (yHKIMH.
JInnelinas hyHKIHUS.
ITocTpoenune rpaduka

MOIIBIO ITU(PPOBBIX JTa0OPATOPUIA.
IIpumeHsATsH, H3y4aThb NpenMyLecTBa,
HHTepHpeTHpoBaTh rpaduueckuii  cnocod
NpEeACTaBIICHUs] U aHajlu3a pa3HooOpa3HOU
YKU3HEHHOW MH(OpMaInH.

OcBauBaTh NoHATHE (PYHKIIMH, OBJIA/CBATh
(pyHKIIMOHAJILHON TEPMUHOJIOTHUEM.
Pacno3naBarp jguHelHYO QyHKIUO Y = KX
+ b, onmceiBaTL €€ cBolicTBA B
3aBHCUMOCTH oT 3HAYEHUI KO3 (-
¢urmenton K u b.




JIMHEWHOU byskupu. | Ctpoutsr rpagukKu JIMHEHHOW (yHKIIHH,
I'padux dpysknum y = |x | GyHKIAMN

I y = Ix|.

Hcnoabn3oBath nudppoBbie pecypebl UL
IMOCTPOCHUS

rpapukoB (QYHKOUH U HU3Yy4YCHUS HX
cBolcTB. lIpuBOANTE pUMEpPHI JTUHEHHBIX
3aBHCUMOCTEH B pealbHBIX Mporeccax M
SIBJICHUSIX

IloBTOpEHUE M IloBTOpeHne OCHOBHBIX | BbIOMpaTh, NPUMEHATH OLEHHBATH CIOCOOBI
00o0meHue (6 NOHSITUM W METOJIOB | CpaBHEHUS qucel, BBIYHCJICHUM,
q) Kypca 7 kmnacca, 0000- | mpeobpa3zoBaHuit BBIpQ)KCHUM, pelIeHus
I€HWE 3HAaHUU YpaBHEHHUM.

OcymecTBJIATH CaAaMOKOHTPOJIb
BBINIOJIHAEMBIX JIEMCTBUM M CaMOIIPOBEPKY
pe3yibTaTa BBIYHCJICHUH, npeoodpaszo-
BaHWW, nocTpoeHui. Pemarb 3agaum u3
pealbHOM  KWM3HU, MNPHUMEHATh  Mare-
MaTH4YeCKHe 3HAHUA Ul PELICHUs 3ahad U3
NPYTUX MPEIMETOB.

Pemarp TexkcTOBBIE 33/Ja4Yd, CPABHUBATH,
BbLIOMPATH CNOCO0BI pElISHUs 3aJa4u




8 kiacc (He menee 102 u)

Ha3Banue pa3nena

OcHOBHOe coJepkaHue

OcHoBHbBIE BU/JAbI JE€ATEJIBHOCTH

(Tembl) o0yuarouuxcst
Kypca (4McJI0 YacoB)

Yucaa " KBagparHblii KOpeHb U3 | @OpMYJHPOBATH ONpeJesIeHHe KBaJpPaTHOrO

BbIYHCJIEHUS. guciaa.[lonstue o6 KOpHS W3  4ucIa, apupmMeTuIecKoro

KBanpartHnblie UppalMOHAJIBHOMYHCJIIE. | KBaJPAaTHOTO KOPHSI.

KOPHU JecaTtnyuHsbie IIpumeHnaTs onepaiumo U3BJICUCHUS

(15 g) OPUOITKESHUS KBAJpaTHOIO KOPHS M3 YHCIA, HCHOJAb3YHA
UppalMOHATIbHBIX pU HEOOXOAUMOCTH KAJbKYJIATOP.
qucel. OunenuBaTh KBaJIpaTHbIE KOPHHU LEIbIMU
JlelicTBUTEIBHBIE YHUCJIAMH U JIECITUYHBIMU APOOSIMHU.

gucna. CpaBHEeHUE
JIeCTBUTEBHBIX YHCEII.
Apudpmernueckuii
KBaJpaTHBIN KOPEHb.
YpaBHeHHE BUAA X = a.
CaolicTBa
apupmMeTudecKux
KBaJIpaTHBIX KOpPHEH.
IIpeo6GpazoBanue
YUCJIOBBIX BBIPAXKESHUU,
CO-JIep KaInux

CpaBHuBaTh U YHopsiiouMBaTh
pauMoHaJIbHbIE M HpPpallMOHAJIBHBIE YHCIA,
3alCaHHbIE C IOMOINBIO  KBAJPATHBIX
KOpHEU.

HccaenoBarb ypaBHEHHE X? = a, HAXOIWTh
TOYHbIE U NPHUOJMIKEHHBIE KOPHHU IIpU a >
0.

HccaenoBarb cBOHMCTBA KBaJApPaTHBIX KOPHEMH,
IIPOBOJISI  YHCJIOBBIE  DKCIIEPUMEHTBI  C
HUCIIOJIb30BAaHUEM KaJIbKYJIsITOpa
(KkoMOBIOTEpA).




KBaJApaTHBIC KOPHHAU

Jloka3pIiBaTh CBOWiCTBAa apUPMETHUCCKUX
KBaJIpaTHBIX KOpPHEW; NOPUMEHSITh HX IS
npeoOpa3oBaHUsl BbIPAKCHUN. BBINOJIHATH
npeoOpa3oBaHMA BBIPAXKCHUN, COJIEPIKAIIMX
KBaJipaTHbIe KOpHU. BrIpakaTh riepemMeHHbIe
U3 TEOMETPUYECCKUX U PuU3nIeCcKux GopmMyI.
Bbruucaste 3HAYEeHUA BBIPpAKECHUH,
coAepKallluX KBaJIpaTHBIE KOPHH, UCIIOJIb3YS
Opu HEOOXOAUMOCTH KaJIbKYJISITOP.
Hcnonb3oBaTh B XOJ€ pelleHUs 3ajad
SJIeMEHTapHbIE TMPEJICTaBICHUS, CBSI3aHHbBIC
C IPUONM>KEHHBIMU 3HAYCHUSIMU BCJTUYIHH.
3HAKOMHUTBCHA €  HCTOPMEH  Pa3BUTHUS
MaTeMaTUKU

Yucaa u
BBIYHCJICHHUS
CreneHb ¢ 1eJabIM
nokasarejiemM(7 4)

CreneHb € LEJIbIM
MMOKa3aTeJICM.
CrangapTHas 3armch
yucia. Pazmepst
OOBEKTOB OKPYIKAIOIIETO
mMupa (OT DJIEMEHTapPHBIX
4acTHI] 10 KOCMHYECKHUX
OOBEKTORB), VTUTESIIHBHOCTD
OpOIIECCOB B
OKpY>KarolieM MHUpPE

®opMyIMpPOBATH ONpeeeHue CTEIECHHU C
uesnbiM nokazareseMm. [lpeacraBiasTs 3anuch
OOJIBIIINX U MAJIBIX YHCEJl B CTAHIAPTHOM BHJIC.
CpaBHHBaTb qucJjia 1 BCJIMYUHBI,
3aIMcaHHbIe ¢ UcnojJb3oBaHuem crerieHu 10.
Hcnoab3oBaTh 3anuch YHCEl B CTaHIAPTHOM
BHU/JIE JUISI BRIPAYKSHUS pa3MepPOB OOBEKTOB,
JUIUTEJIBHOCTH MPOILIECCOB B OKPY KAIOIIEM
mupe. PopMyaupoBaTh, 3aNIMCHIBATH B
CUMBOJIMYECKON (popMe U WILIIOCTPUPOBATH




CBoiicTBa CTEIEHHU C
LIEJIBIM ITOKa3aTeIEM

NpyuMepaMHu CBOKMCTBA CTENECHU C 1IE€JIbIM
nokaszaresieM. IIpuMeHaTs cBoOMcTBA
CTENEHU I IIpeoOpa3oBaHUsI BHIPAKCHHUM,
COJICp KAllUX CTEIICHU C LIEIbIM
nokasarejieM. BBINOJHATHL AeCTBUA C
YHUCIIaMU, 3alIMCAHHBIMU B CTAHJIAPTHOM BUJIE
(ymMHOXKEHUEe, IeJIeHHe, BO3BEACHNUE B
CTCIICHB)

AJlredOpanyeckue KBanpartueiii TpéxusieH. | Pacmo3HaBaTh KBaJpaTHbIA TPEXUJICH,

BbIpaKeHHUl. Paznoxxenue YCTaHaBIIMBATh BO3MOKHOCTB €TI0

KBaaparubrii KBaJIpaTHOTO TpPEXUJICHA | Pa3JIOKEHUsSI Ha MHOXKUTEIIU.

TpEéXuJieH Ha MHO>XHUTEIH PackiaapiBaTh HAa MHOKUTEJIN KBAJIPATHBIN

(59 TPEXUWICHC HEOTPHUILIATEIIbHBIM
JINCKPUMHUHAHTOM

Auare0dpanyeckue AnreOpanueckast ApoOb. | 3anMcbIBaTh ajlrebpandyecKkue BbIPAKEHUS.

BbIpaKeHHU . Jomyctumeie  3HadeHusi | HaxoauThb

AJdredpanyeckas MEePEMEHHBIX, BXOJAIIMX | 00JIaCTh ONpPEJEICHUs pallOHAJIBHOTI'O

ApooL B anreOpandeckre | BBIPaKCHUS. BBINMOJIHATH YUCIIOBEBIC

(15 9) BbIpakeHUs1. OCHOBHOE | IIOJICTAHOBKH U BBIYMCJATH 3HAaUYCHUE

CBOMCTBO
anrebpanydeckon JIpoou.
Cokparienue apooei.
CroxxeHue, BBIYUTAHUE,
YMHOXXCHUE ¢ JICJICHHE

ApoOu, B TOM YHCJI€ C TTOMOIIBIO
KaJIbKYyJIATOpa. ®OpMYyJIHMPOBATH OCHOBHOE
CBOMCTBO anreOpandeckoil1podu u
NPUMEHATH €ro JUIS MpeoOpa3oBaHUs
apooOeii. BLIMOJIHATH 1elCTBUS C




anreOpanvecKux JIpoOei.
IIpeoOpa3zoBanue
BbIpaKCHUM,
coaepIKaIInX
anrebpandecKkue apoou

anreOpandeckuMu npoosimu. [IpumeHsTH
npeoOpa30oBaHUs BBIPAXKCHUN IJIsI PEILICHUS
3a7a4. BeIpa:kaTe nmepeMeHHble U3 (HOpMyIT
(busmuecknx, reoMeTpruIeCcKux,
OIMMCHIBAIOIINX OBITOBBIC CUTYAIINHN)

YpaBHeHus

1 HepaBeHCTBA.
KBaaparusie
YPaBHEHHS

(15 g)

KBagparHoe ypaBHEHHE.

Henonxnoe  kBanpaTtHOe
YpaBHEHHE. dopmyia
KOpHEH KBaJIpaTHOTO
yYpaBHEHUS. Teopema
Buera.

Pemenne YPaBHEHUH,
CBOJSIIIIUXCS K
KBaJIpaTHBIM.
IIpocreiime JIpoOHO-
panroHaabHbIE
YpaBHEHUS.

Pemenne TEKCTOBBIX

3a1a4 € [O- MOIIBIO
KBaJpaTHBIX YPaBHEHUN

PacniosHaBaTh KBaJIpaTHbIC YPAaBHECHUS.
3anucsiBaTh (OpMYJy KOpHEH KBaIpaTHOIO
YpaBHEHUS; pewiaTb KBaJ/IpaTHbIE
YPABHEHMS — IIOJIHBIE U HETIOJIHBIE.
IIpoBoauTh npocreiiime  MCCJIAeJOBAHUA
KBaJIpaTHBIX yPABHECHUI.

Pemiare  ypaBHeHHsl, CBOJALIHUECST K
KBaJpaTHBIM, C IIOMOLIBIO IIpeoOpa3oBaHUN
U 3aMEHOU TMEPEMEHHOM.

Ha0aropates M aHAJIM3MPOBATH CBSI3b MEXKIY
KOpHSIMH M Ko3(p(uimeHTamMyu KBagpaTHOTO
YpaBHEHHUS.

dopmysiupoBaThs TeopeMy Buera, a Takxke
o0paTHYI0 TeopemMy, HOPUMEHSTh 2THU
TeopeMbl Uil pemeHus 3anad. Pemnarts
TeKCTOBbIE 3aga4u anreOpandecKum
cnocoboM: MepexoAuTh OT  CJIOBECHOU
popmynupoBku YCJIOBUSA 3a/1auu K
areopandyeckom MOJEIN IyTEM




COCTaBJICHUS YpaBHEHUS; peuiatb
COCTaBJIEHHOE YpPaBHEHUE; UHTEP-
OpEeTUPOBAThH PE3YJIbTAT.

3HaKOMUTBCSI €  HMCTOpHEH  pa3BUTHUSI

anreOpwl

YpaBHeHust
U HepaBeHCTBA.
Cucrembl

YPaBHeHHI
(13 )

JInHenHOEe ypaBHEHHUE C
ABYMsI IHE€PEMEHHBIMH,
ero rpaduK, TpUMEpPHI
pelleHusT ypaBHECHUHU B
L EJIbIX YHCIIaX.

Pemienne cucrem nByx
JIMHEWHBIX YPaBHEHUU C

ABYMslI  IIEPEMEHHBIMU.
IIpumepsr peuieHus
CUCTEM HEJIMHEUHBIX
YpaBHEHUU C  JBYMS
NEPEMEHHBIMHU.
I'padpnueckas
UHTEpHOpeTanus

YpaBHEHHUSA C  JBYMS
NEPEMEHHBIMH U CHUCTEM

YpaBHEHUU C  JOBYMS
NEepPEMEHHBIMH.
Pemmrenue TEKCTOBBIX

PacniozHaBarb JIMHEHHBIC
JIByMsI IIEPEMEHHBIMMU.
Ctpouthb rpaduky JUHEHHBIX ypaBHEHU, B
TOM 4YHCJIEC HCOJIb3Ysl HM(pPOBBIE pecypcehl.

YpPaBHEHUsSI C

Pazauuars napajuieJbHbIC 54
nepeceKaronecs OpsiMble 1o 1704
YPaBHEHUSM.

Pemiatn CUCTEMBI ABYX JUHEUHBIX
ypaBHEHUH C BYMSI NEPEMEHHBIMU

MOACTAHOBKOW U CIIOKECHHUEM.

Pemiars mpocreiime CUCTEMBI, B KOTOPBIX
OJHO W3  ypaBHEHUU  HE  SABIISACTCH
JIMHEUHBIM.

IIpuBoauTe rpaguYecKyl0 HHTEpPIpPeTALHIO
pelleHus ypaBHEHUS C JIByMsI II€PEMEHHBIMU
u CHUCTEM ypaBHEHUM c By MsI
NEPEMEHHBIMU.

Pemiath TexkcTOBBIE 3aga4M ajareOpanyecKuMm
CIIOCOOOM




3a1a4 c IIOMOILBIO
CHUCTEM YpPaBHEHUU

YpaBHeHust YucnoBele HEpaBeHCTBA | DOpMYyJIMPOBATH CBOMCTBA YHCIIOBBIX
U HepaBeHCTBA. U UXCBOMCTBA. HEPABEHCTB, WUTIOCTPUPOBATH ux Ha
HepaBencrBa HepaBeHCTBO € OJHOUW | KOOpAMHATHOM MPSIMOU, JIOKa3bIBATh
(12 g) nepeMeHHOU. JluHelHbIle | anrebpandecku.
HepaBeHcTBa ¢ o0jHOUW | IIpuMeHATHL CBOWCTBA HEPABEHCTB B XOJE
NEePEMEHHOM u WX | pemeHust  3a1ad. Pemratn JINHEUHBIE
peuieHue. Cucrembl | HEpaBeHCTBAa C  OJAHOM  NEPEMEHHOM,
JIMHEWHBIX HEPABEHCTB C | M300pakaTh pEIICHWE HEpaBEeHCTBAa Ha
OJJHOU MEPEMEHHON U UX | YHCJIOBOU OPSIMOM.
pemienue. M3o00paxkenue | Pemarb cucCTeMbl JHUHEWHBIX HEPABEHCTB,
pemeHuss  JTUHEHWHHOTOo | HU300pa)kaTh pEIIeHHE CHUCTEMbl HEPABEHCTH)
HEpPaBEHCTBA u WX | Ha YUCJIOBOU NpPAMOU
CUCTEM Ha 4YHCJIOBOU
OpsIMOU
DYyHKIUU. ITonsiTne QyHKIMU. Hcnoan3oBaTh (QYHKIIMOHATBHYIO

OcHOBHBIC IOHATHUHA

(6w

OO0GnacTh onpeieTICHUs U
MHOKECTBO 3HAYCHUN
¢pynkuu CriocoOsI 3a51a
Hust pyHKimi. ['paduk
¢dyskuunu. CpoiicTBa
bysKUIIMH, UX
oToOpa>keHHue Ha

TEePMHUHOJOTMI0 M CMMBOJIMKY. Bhrunciasaro
3HaYeHus QYHKIMH, 3aJaHHBIX popMyJIaMHU
(mpu HEOOXOIMMOCTH HCIIOJIL30BAThH
KaJIbKYJIATOP); COCTABJIATH Ta0JIHIIbI
3HavYeHuil ¢pyHKUU. CTPOUTH MO TOYKAM
rpaguxku pynkuuii. OnucbiBaTh CBOMCTBA
(byHK1IMM Ha OocHOBE €€ TrpadUIecCKOTro




rpacduke

npeacrapiieHus. Ucnoab30BaTh
(DyHKIIMOHAIILHYIO TEPMHHOJIOTHIO U
cumBoJiuky. UccienoBarb npumepsl
rpauKOB, OTPAKAIONINX PEaATTbHBIC MTPOIECCHI
U siejieHus. I pyBOAMTH NpUMePbI
OPOLIECCOB U SIBJIEHUM C 3aJaHHBIMH
cporcTtBaMu. Ucmosib30BaTh KOMIIBIOTEPHBbIE
NPOrpamMMmsbl JUII TIOCTPOCHUS TpaPUKOB
¢GyHKUIUN 1 U3y4eHUs] UX CBOMWCTB

DyHKUUH.
YucjioBble
¢ynkuun (9 v)

YUreHne U NoCTpOECHUE
rpacuKoB (QYHKIIHUHA.
I[Ipumepsl rpadpuKoB
dyHKIMH, OoTpakaronmx
peanbHBIE TIPOIECCHI.
dOyHKIUH,
OTTHCHIBAFOIIINEC
OpsiMyl0 1 OOpaTHYIO -
MPONOPIHOHAIILHBIC
3aBUCUMOCTH, ux
rpaduku. I'mnepOona.
sza(pI/IK byskIMIK Y =
X°. OyHKOUHA Y = x?, Yy
= X3,

y = X,y =Ix}

Haxoauts ¢ nmomoumbio rpapuka QpyHKIUH
3HAYE€HHE OJHOW M3 paccMaTpuBaeMbIX
BEJIIMYMH [0  3HA4eHUro  apyrom. B
HECJIIOXKHBIX CllydasX BbIpaxkaTbhb (POpMYJI0H
3aBHCUMOCTb MEXKY BE€JIMYUHAMMU.
OnuceiBaTh XapaKTEep H3MEHEHMsI OJHOU
BE€JIMYUHBI B 3aBUCHMOCTHU OT W3MEHEHHUS
apyroii. Pacmo3dHaBarb BHABI H3y4aeMbIX
¢pyukuuii. Iloka3pIBaTh CcXeMaTHYeCKH
IIOJIO)KEHUE Ha KOOPAWHATHOU IUIOCKOCTHU
rpa¢pukoB QyHKIUNH Buaa: y = X2, y = X3,

y = X,Y = IxI

HUcnoab3oBartb  GpyHKUMOHAIBHO-TPaduUecKue
npeacTaBIeHUA st pelieHus 71
HUCCJICIOBAHMS yYpaBHEHUU U  CHCTEM|



rpaduydeckoe perneHue
YpPaBHEHUI U CUCTEM
ypaBHEHUU

ypaBHeHul. [IpuMensaTs nungpoBbie pecypchl
JUTSI TIOCTPOEHUS TPpadUKOB (PyHKIIHH

IToBTOpPEHUE H
o0o0menue (6

)

IloBTOpEHME OCHOBHBIX
MNOHATUM U  METOJOB
KypcoB 7 u 8 Kiaccos,
0000I11IeHUE 3HAHUI

BbIﬁHpaTb, NPpUMEHATDb, OLICHUBATDb CIIOCOOBI

CpaBHEHUs qucer, BBIYHCIICHUH,
npeoOpa3oBaHUl  BBIPAKEHUM,  pEIICHUSA
ypaBHeHUH. OCyHIeCTBJIATHL CAMOKOHTPOJIb

BBIIIOJIHAEMBIX JICUCTBUM M CaMOIIPOBEPKY
pe3yJibTaTa BBIYHUCICHUH, NpeoOpa3oBaHUU,
noctpoeHui. Pemars 3agayu M3 peajibHOM
JKU3HU, NMPUMEHATh MaTeMAaTU4YECKUE 3HaHUS
JUIS pelIeHUs 3a1a4 U3 IPyrux NpeaMeToB.
Pemiare TeEKCTOBBIC 3aJa4H, CpPaBHUBATh,
BbIOMPATh cIOCO0bI PEIICHUs 3a1a4U

8 kmacc ("e menee 1

02 4)

Ha3Banmue
pasaesa (TeMbl)
Kypca (4McJI0 YacoB)

OcHoBHOE copepxaHue

OcHOBHBIE BH/BbI [1eATEJIbHOCTH
00y4aroumuxcs

Yucaa n
BBIYHCJICHHS.
JelicTBUTEILHBIE
yncaa9 v)

PanmnonansHBIC 9HCIIa,
UppaloHalIbHbIC
qHUCJia, KOHEYHbIC H
OCCKOHCYHBIC
JIECSITUYHBIE IOPOOH.

MHuo>xecTBO

Pa3BuBaTh npejacraBjeHHsl O YHCIIax: OT
MHOJ>XECTBa HATYPaJIbHBIX YHCEJI 10
MHOXXECTBa ﬂeﬁCTBHTeHBHBIX HHUCCII.
O3HAKOMHUTBCH C BO3MOXHOCTBIO
nIpeacraBJICHUSA ,HeﬁCTBPITeHBHOFO qucJia KakKk
OECKOHEYHOM JIECATUYHOU pOoOH,




JOEHUCTBUTEIIBHBIX YHCEII,
JIEUCTBUTCIILHBIC 4YHCIIA
Kak OeCKOHEYHBIEC Iecs
TUYHbIE Apoou. BzanmHO

OJIHO3HAYHOE
COOTBETCTBUE MEXKIY
MHO>KECTBOM
JEUCTBUTECIBHBIX

4HUCEJI U MHO>KECTBOM
TOYEK KOOPAMHATHOM
npsimoii CpaBHEHUE
JICUCTBUTEIBbHBIX YHUCEII,
apudMeTH4YEeCcKUe
JEUCTBUS C
JIEUCTBUTEIBHBIMU
yucyaamu [pubmmxénHoe
3HA4Y€HUE BEJIMYUHBI,
TOYHOCTH IPUOITUKEHUS
OkpyrieHue 4nce.
IIpuknaka n oneHka
pe3yabpTaToOB
BBIYUCIICHUI

NPUMEHATH ACCITUYHBIE TPUOITHKEHUS
pauMoOHAIBHBIX U UPPALMOHAIBHBIX YHUCEIL.
N300pakaTh N€UCTBUTEIILHBIC YHCA
TOYKaMHU KOOPAUHATHOMN NPSIMOM.
3anucbiBaTh, CPABHUBATL M YNOPHAJA0YUBATH
NEeHUCTBUTEIBHBIC dMciia. BLINMOJHATS,
coyueTasi YCTHbhIE U ITMCbMEHHbIE TPUEMBI
apudpmernyeckKkue JeMCTBUA C
paluroOHaNbHBIMHU YHUCJIAMH; HAXOAUThH
3HAYEHMUsI CTEIICHEN C LICJIBIMU [TOKA3aTEeIIIMUA
U KOpPHEH; BBIYUCJIATH 3HAUCHUSI UHCIIOBBIX
BbIpakeHUH. 110o1y4uTh npeacraBjieHue o
3HAYUMMOCTHU ACHUCTBUTEIILHBIX YUCEI B
NPAKTHUYECKOM JIeATEIbHOCTH YEJIOBEKA.
AHAJIM3UPOBATH U J1eJ1aTh BbIBOJBI O TOUHOCTHU
NpUOI>KEHHUS 1E€UCTBUTEIILHOTO YHCia IIpHU
peuienuu 3aga4. OKpyrJisaThb
JICUCTBUTEIIBHBIE YHCJIA, BBINOJHATH
NPUKUAKY pe3yibTaTa BBIUMCIECHUM, OLEHKY
3HAYEHUUN YHCIOBBIX BBIPAKEHUM.
3HAKOMUTBLCS ¢ UCTOPUEH pa3BUTHA
MaTeMaTUKH

YpaBHeHusd U
HEPaBEHCTBA

JInHeliHOe ypaBHEHUE.
Penienue ypaBHEeHUH,

OcBauBaTh, 3aIOMMHATH W TPHUMEHATH
rpaguyeckue MeTOAbI IIPU PEIICHUHU




YpaBHeHHUs ¢ OHOI
nepeMeHHoi(14 4)

CBOSIIIINXCA K
nuHerHbIM KBagpatHoe
ypaBHeHHE. Penienue
YPAaBHEHUU CBOISIINXCS
K KBaJpaTHBIM.
bukBanpartHble
ypaBHeHus [Ipumepsnt
peuieHust ypaBHEHUN
TPETHEU U YETBEPTOU
CTEIICHEN PA3JIOKEHUEM
Ha MHO>XXHUTEJH.
Pemenue npo6GHO-
palroHaIbHBIX
ypaBHeHUI. Pemnenne
TEKCTOBBIX 3aJa4
anreOpandecKkuM
METOA0M

YpaBHEHU, HEPAaBEHCTB U UX CUCTEM
Pacno3naBaThb 1iebie U POOHBIC YPaBHCHHUS
Pemathb JinHeliHbIe U KBAJIPpATHbIE YPABHEHUS,
YpPaBHCHUA, CBOAAIIUCCA K HUM,
npocTeinme JpoOHO-panuoOHaIbHbIC
ypaBHeHust. [Ipeasarats BO3MOXKHBIC
CIIOCOOBI peIlIeHUsI TEKCTOBBIX 3a]1a4,
00Cy:K1aTh UX U peliaThb TEKCTOBbBIC 3a/1a4H
pa3HBIMHU CIIOCOOAMU. 3HAKOMUTBHCH C
HCTOpPHUeN Pa3BUTHUI MAaTEMaTHKHU

YpaBHeHus u
HEPaBEeHCTBA.
Cucrembl ypaBHe
Huii (14 q)

JInHeliHOe ypaBHEHHUE C
JIByMsI IEPEMEHHBIMU U
ero rpaguk. Cucrema
JIBYX JUHEWHBIX ypaB
HEHUU C ABYMsI
NEPEMEHHBIMU U €€
peumienue. Perenue

OcBauBaTh U1 NPUMEHATHh TPUEMBI PEIICHUS
CHUCTEMBI JIByX JIMHEHHBIX ypaBHEHHUH C
JIByMsI TIEPEMEHHBIMU U CHCTEMBI JIBYX
ypaBHEHHUH, B KOTOPBIX OJIHO ypaBHEHHUE HE
siBJIsA€TCs JINHEWHBbIM. Ucnoib30BaTh
(pysKUIMOHaNBHO-TpadUUECKHUE
MPEeACTAaBIICHUS UIsl pelleHUsl U




CHCTEM JBYX YPaBHEHHUII,
OJHO U3 KOTOPBIX
JIMHEUHOE, a Apyroe —
BTOPOH CTENEHU
I'paduueckas
HHTEPIIPETALIUS] CUCTEMBI
YpPaBHEHUH C JIByMs
nepeMeHHbIMU. Perienne
TEKCTOBBIX 3a7a4 ajire
OpanyecKuM CnocoOoM

HCCJIeJOBAHUS YPABHEHUN U CHUCTEM.
AHAJIM3MPOBATH TEKCTHI 3a1a4, pemaTb ux
anreOpanyeckKuM crocoOOM: NmepexoJuThb OT
CIIOBECHOH (OPMYJIIMPOBKH YCJIOBHUS 3a1a4u
K ajireopandyeckoil MoJeIu IIyTEM
COCTaBJIEHUSI CUCTEMbl YpaBHEHUI; peliaTh
COCTaBJICHHYIO CUCTEMY YpaBHEHU;
HHTEPNPeTHPOBATH pPe3yJIbTaT. 3HAKOMHUTbCS
¢ MCTOpPHeEN pa3BUTHUS MaTEeMaTUKU

YpaBueHnus
1 HepaBeHCTBA.
Hepagencrna (16

4)

YuciioBele HEPABEHCTBA
U UX CBOMCTBA.
JInHeliHble HEpaBEeHCTBA
C OJIHOW NEPEMEHHOU U
UX pELICHUE.

Cucrembl JIMHEHUHBIX
HEPABEHCTB C  OJHOU
NepeMEeHHON " ux
pelieHue.

KBanpartusie
HEpaBEHCTBA U 1704
peuieHue.

I'paduueckas
MHTEpOpETaLUs

Yurarth, 3aIUCHIBATH, IOHUMATD,
HHTEPNPETUPOBATHL HEPABEHCTBA,
HUCIIOJI30BAaTh CUMBOJIMKY U TEPMHUHOJIOTHIO.
BoinoaHsaTh npeoOpa3zoBaHusi HEPABEHCTB,
HCIOJIB30BATH IS TpeoOpa3oBaHUsI
CBOMCTBa YHUCJIOBBIX HEPABEHCTB.
Pacno3dHaBarh JIMHEWHBIE U KBaJApaTHbIEC
HepaBeHCTBa. Pemiarb JJUHEUHBIE
HEPABEHCTBA, CUCTEMBI JIMHEWHBIX
HEPaBEHCTB, CUCTEMbI HEPABEHCTB,
BKJIFOYAKOIIUX KBAJPATHOE HEPABEHCTBO, U
peuars uXx; 00CyKaaTh MOJYYEHHbIE
peueHust.
HN300paxkarhb

peleHne HEpaBeHCTBA W




HEPABEHCTB U CHUCTEM
HEPAaBEHCTB C JABYMs
IE€PEMEHHBIMU

CHUCTEMbl HEPABCHCTB Ha YHUCJIOBOU IPSIMOIA,
3allMCbIBATh  PEIIEHHE C  IIOMOIIBIO
CHUMBOJIOB.

Pemiatn KBaJIpaTHbIE HEpaBEHCTBA,
HUCTIONB3Ys rpaduuecKue MpeacTaBICHUs.
OcBanBaTh U NPUMEHATH HEPABEHCTBA MIpHU
pelIeHUN pa3IuYHbIX 3a7lad, B TOM YHCIE
HPAKTUKO-OPUEHTUPOBAHHBIX

dynxuuu (16
9)

KBaagpatuunas
bynxous, e€rpaduk
u cBoiicTBa. Ilapaboa,
KOOPJAMHATHI BEPIITUHBI
napadoJibl, OCh
CUMMETpPUH NapaboJIbl.
CreneHHble (PYHKIIUHU C
HaTypaJlbHBIMHA
moKasaresiMu 2 U 3, UuX
rpadvKu U CBOMCTBA.
I'paduxku pynkumii: Yy
= kx,

I~

y=kx+ b, y=—, y=
aXZ,X,y=ax3,y=x,y:
[ x|

Pacno3naBarh BHAB H3y4YaeMbIX (QYHKIIHI;
WLIIOCTPUPOBATH cXeMaTH4YeCKH,
00BSICHATH PACITOJIOKEHUE Ha KOOPAUHATHOM
IUIOCKOCTH TpaduKoOB QYyHKIHA Buma:y =

kx,y:kx+b,y=—k,y:ax2,y=ax3,

X
Y = X, Y = |x| B 3aBUCUMOCTH OT 3HAa4yeHHUH
K02 PUIIMEHTOB; ONHCHIBAaTh UX CBOWMCTBA.
Pacno3dHaBarb KBaJpaTUYHYIO (QYHKIIHIO
no ¢dopmyne. IlpuBoauTh NPHUMEPHI
KBaJpaTUYHBIX 3aBHCUMOCTEH U3 peanbHOMU
)KU3HU, (PU3UKH, TEOMETPUH. BBIABIATHL U
00061aTe ocoOeHHOCTH Tpaduka KBaapa-
tHaHOM GyHKIMH Y = ax’ + bx + c.
Crpouts u mH300paxkaTh CcXeMaTH4YeCKH
rpaduku KBaJpa- TUYHBIX byHKIIHN,




3aaHHBIX OpPMyJIaMH BHay = ax’,y = ax
+q,y=a(x +p)Py=a’+bx+c.
AHAJIN3UPOBATH U IPUMEHATH CBONCTBA
W3YUYCHHBIX (PYHKIIUN 151 UX TOCTPOCHHUS, B
TOM 4YHCJIE C TOMOIIBIO IIU(POBBIX PECYPCOB

YucaoBble Mocjie-
nosareabHocTH (15

4)

Ilonsitue YUCIIOBOU
MOCJIe/IOBATEIbHOCTH.
3ananue
MOCJIE/IOBATEILHOCTH
PEKYpPPEHTHOM
bopmynoit u dpopmyoii
N-ro 4ieHa.

Apudmernueckas u
reoMeTpruyuecKas
nporpeccun. DopmyIibl
n-ro 4JIeHa
apudmeTudeckoi U
T€OMETPUUECKOM
POTrPECCU, CYMMBI
NepPBBIX N YJICHOB.
N300pakeHne  4JICHOB
apu(pMETHIECKOMN U
r€OMETPUUYECKOM

NPOTrpeCCUl TOYKAaMHU Ha

OcBauBaTh M NPUMEHATH UHICKCHBIC
0003HaueHUs, CTPOUTH peyeBbie
BBICKAa3bIBaHUSA c HCII0JIb30BaHUEM
TEPMHUHOJIOTHUH, CBSI3aHHOW C  MOHSITHEM
IOCJIEJOBATEIbHOCTH.

AHanu3upoBarb  (popmyiy
MOCJIEAOBATEIbHOCTU WM  PEKYPPEHTHYIO
dbopmymny " BBIYHMCJIATH YJICHBI
MOCJIE€I0OBAaTEIbHOCTEN, 3aJaHHBIX 3THMHU
popmynamu. YcranaBauBatb
3aKOHOMEPHOCThH B IIOCTPOEHUU
I10CJIEJOBATEIIBHOCTH, eciu BBITTUCAHBbI
nepBbIe HECKOJIBKO e€ YJIEHOB.
Pacno3naBarh apu(PMETHUECKYIO U
FeOMETPUUYECKYIO MPOrPecCUM MPHU Pa3HBIX
cnocobax 3ananHusa. Pemars 3agauu
ucrioinb3oBaHuem ¢opmyia N-ro  4yJjieHa
apupMeTHIEeCKON U reOMETPUUYECKOMN
OPOTPECCUN, CYMMBI NIEPBBIX N YJICHOB.

n-ro HJICHAa




KOOpAWHATHOM
ILIOCKOCTH.
JInBCEeHHBIHN
SKCIMOHCHIIMAIBHBIN
pocrT.

CI105KHbI€ NIPOLICHTHI

N300pakaTh 4YJICHBI MNOCJEIOBATEIBHOCTH
TOYKAMH Ha KOOPAMHATHOM MJIOCKOCTH.
PaccmaTpuBath npuMepbl MPOLECCOB U

SAIBJICHU M us3 peaibHOM JKU3HU,
WUIIOCTPUPYIOIIUE HW3MEHEHHe B apud-
METHYECKOU IIpOrpeCCUH, B
reOMETPUUYECKON IpOrpeccuu; HU300pakaTh
COOTBETCTBYIOIIINE 3aBUCUMOCTH rpa-
(puaecku.

Pemarn 3aavuM, CBA3aHHBIC C YHCJIIOBBIMH
IIOCJICJ0BATCIIBHOCTAMM, B TOM qHUCJIC

3a1a9u u3 peaabHOMI KU3HU c
HWCHOJIb30BAaHUEM LM(PPOBBIX TEXHOJOIUH
(PIEKTPOHHBIX Tabau, rparu4ecKoro

KaJIbKYyJSITOpa U T.IL.).

Pemiarp 3a1aum Ha CIOXKHBIE IIPOLEHTHI, B
TOM 4YHCJI€ 3aJa4U U3 peabHOM NMPaKTHUKH (C
HUCIIOJIb30BAaHUEM KaJbKYJISITOPA).
3HAKOMUTBCSI €  HMCTOPHEH  pa3BUTHUA
MaTeMaTUKHU




IoBTOpEHME,
00001IeHHE,
CHCTeMaTH3alusl
SHAHMIA

(18 u)

YUucaa U BBIYMCICHUS

(3aruce, CpaBHEHUE,
IEUCTBUSA C
JACUCTBUTCIBHBIMU
YHCJIaMHU, qHCcJI0Bas
psiMasi; MPOIICHTHI,
OTHOIIIEHUS,
IPOTIOPIINH;
OKpYTJICHHE,
OPUOIMIKCHUE, OICHKA;
penienue TEKCTOBBIX
3aga4

apudpmMeTHIEeCKUM
criocodom)

OnepupoBaTth MNOHATHUSIMU. MHOXECTBO,
MOJIMHOYECTBO, orepanuu Haxq
MHO>KECTBaMH; UCII0JIb30BaTh rpadruyeckoe
OPEJICTAaBJICHUE MHOXECTB [JIsI OIIMCAaHUS
peajibHBIX OPOLIECCOB W  SIBJICHUW, HOpHU

pemeHnu 3amad U3 APYTrUX  y4eOHBIX
OpEIMETOB. AKTyaJIM3UpoOBaTh
TEPMHHOJIOTHI0 W OCHOBHbIe [eliCTBHS,

CBSI3AHHBbIE C YMCJIAMHU. HATYpPaAJIbHOE 4YHUCIIO,
MPOCTOE M COCTaBHOE YHCJIA, JICIIMMOCTH
HaTypaJbHbIX YHUCEJ, MNPU3HAKU JAEIIMMOCTH,
1eJIOe YHCIIO, MOMIYJIb YHMCJia, OOBIKHOBEHHAs
U JecsTU4YHas Jpoowu, CTAaHJAPTHBIA BU]
4yucia, apupMeTHYEeCKUN KBaJIpaTHbIM KOPEHb.
BpInoJHATH JeficTBUA, CpaBHUBATH n
YHOPSA0YUBATH YHMCIIA, MPEACTABISITH 4YHUCIA
Ha KOOPJAWHATHOM MNPSIMOM, OKPYIJISITh YMCIIA;
BBINOJIHATH NPUKUAKY U OLIEHKY pe3yJibTaTta
BbIUKCICHHI. PellaTh TeKCTOBbIE 3aJauM

apupMeTHIECKUM cnocoboM. Pemarnb
NpaKkTuYecKue 3aa4u, cojeprKallue
NPONEHTHI, JOJH, 4YacCTHU, BbIpaXKarolirue
3aBUCUMOCTHU: CKOPOCTb — BpeMsl —




paccrossHue, IIeHa — KOJIMYEeCTBO —
CTOUMOCTh, 00BEM paboOThl — BpeMsT —
MIPOU3BOJIUTEIILHOCTh TPY/Ia.

Pa30uparps peanbHble KU3HEHHBIE CUTYaIlUH,
dopmyaupoBaTh UX Ha S3BIKE MATEMAaTHKHU,
HaXo0aAUTh peuieHue, OpUMEHSS
MaTEeMaTHYECKUU anmapar,
MHTEePHNPEeTHPOBATH PE3yIbTaT

Anaredpanyveckue
BbIPaKeHUs
(npeobpazoBaHue
anreOpandecKux
BbIPA’KEHUH,
JIOMYCTUMBbIC 3HAUCHUS )

OnepupoBarb MNOHATHUAMHU: CTCOEHb C
LeJabIM  TOoKa3aTeneM,  apudmMeTHdecKuit
KBaJIpaTHBIN KOPEHb, MHOTOYJICH,
anrebpanydeckasi 1poOb, TOXKAECTBO.

BbINOJIHATH OCHOBHBIE AefcTBUS:
BBIIOJIHATH pacyé€rel 1O bopmymnam,
npeoOpa3oBhIBATh  IEdbI€, APOOHO-paIlv-
OHAJIbHBbIE BBIPAXXEHUSI M BBIPAXKEHUS C
KOPHSIMH,  pe€ajlu30BbIBaTh  Pa3JI0KCHHUE
MHOTOYJIEHA Ha MHOXMUTEJIH, B TOM UHCJIIE C
HCIIOJIb30BaHUEM hopmyn pa3HocTu
KBaJIpaTOB MU KBaJpaTa CyMMBbl U Pa3HOCTH;
HaXOJUTh JIOTTy CTUMBIE 3HAYCHUS
MEepEeMEHHBIX [JIsi JPOOHO-pATUOHATBHBIX
BbIpa)K€HUN, KopHeil. MoaeaupoBarb C
MoMOIIbi0 (POopMyT peaabHbIC NPOILECCHl U




SIBJICHU A

dyHkuuu (IOCTPOCHUE,
CBOMCTBa U3YYEHHBIX
byukuuii; rpaduyueckoe
pellcHue YypaBHEHUH U
HX CHUCTEM)

OnepupoBarbh NOHATHUSAMHU.  (QYHKIHUS,
rpapuk  PyHKOHH, Hyau  (YHKIINH,
MIPOMEXYTKHU 3HAKOMOCTOSIHCTBA,

OPOMEXYTKH BO3pacTaHus, YyObIBaHUS,
HauOoJibIllee W HaWMEHbIIEe 3HAYCHUS
bysxOoun.

AHaIM3UpPOBaTh, CPaABHUBATH, O0CYXKIATh
cBolcTBa()YHKIIUM, CTPOUTH UX TpadUKH.

OnepupoBaTthb NMOHATUSIMHU npsimast
MPOTNOPIHOHAIIBHOCTb, oOpaTtHast
MPONOPIUOHAJIBHOCTD, JIMHEHHast (pyHKIUs,
KBaJipaTUYHasI pynkms, napabouJa,
rurnep6ora.

Hcnoan3oBarb rpapuku 1Jisi ONpeaeiCHUus
CBOMCTB, IPOLIECCOB M 3aBUCHUMOCTEH, UIA
peuieHust 3agad M3 JIPYTUX  YYEOHBIX
IIPEIMETOB u peanbHOMI JKU3HU,
MOeJIMPOBaTh C I[IOMOIIbIO TI'pa]UKOB
peajibHbIC IIPOLIECCHI U SIBJICHUS.

Beipakars dopmynamu 3aBUCUMOCTH
MEXKy BEJIMYUHAMU




IIPUMEPHAAL PABOYAA MPOI'PAMMA YUYEGEHOI'O KYPCA «'EOMETPHUS». 7-9 KJIACCHI
LEJIM U3YYEHNA YYEBHOI'O KYPCA

«MaremMaTuKy y>Ke€ 3aT€M Y4YUTh HAJI0, YTO OHA YM B MOPSIAOKIIPUBOIUTY, — ITHUCAIT
BEJIMKWI pyCcCKUU ydeHbld Muxauin BacunseBuu JlJomoHocoB. M1 B 3TOM cOCTOUT OHA U3
JIBYX LIeJel OOy4YEeHUSITEOMETPUM KaK COCTaBHOM YacTU MaTEMaTHUKH B IIKOJIE. DTOU eI
COOTBETCTBYET JlOKa3aTelbHAas JIUHUS OpernogaBaHus reomerpun. Cienys
NpeaCTaBICHHON padodeii mporpaMmme, Ha4WHasl C CEAbMOTrOKJIacca Ha ypOKax reOMEeTpUH
0o0ydJaroIIuniics y4uTcs NPOBOJIUTH JIOKa3aTeJIbHbIE PACCY>KJIEHUSI, CTPOUTH JIOTUUYECKHUE
YMO3aKJIIOUCHHUsI, TOKa3bIBaTh UICTUHHBIC YTBEPKACHHUS U CTPOUTH KOHTPHIPUMEPHI K
JIOKHBIM, MIPOBOAUTH PACCYXKAEHHUS «OT IMPOTHUBHOI0», OTJINYAThCBOUCTBA OT
OPU3HAKOB, (hOpPMYJIMPOBATh OOpATHBIE YTBEPKIACHUS. Y UCHHUK, OBJIAJEBIINN NUCKYCCTBOM
paccyxaaTth, OyJIeT MPUMEHSTHETrO U B OKpYy’Karomie >ku3Hu. Kak nucan reometp u
nenaror Urops®enopoBud lllapeiru, «J1roaApbMH, TOHUMAKOMIUMH, YTO TAKOE
JI0Ka3aTeJIbCTBO, TPYAHO M JIa)K€ HEBO3MOKHO MaHUIYJIUPOBATh». M1 BATOM COCTOUT
Ba)XHO€ BOCHUTATEIBHOE 3HAYECHUE U3YyUYCHUS IT€OMETPHUH, MPUCYIIEEC UMEHHO
OTE€YECTBEHHON MaTeMaTHYeCKOU HIKojie. BMecTe ¢ TeM aBTOPBI NpOrpaMMbl
OPEeIOCTEPETAIOT YUUTEISI OT U3JIMIIHETO popMainu3Ma, OCOOEHHO B OTHOLIEHUN Hadal U
ocHoBa-HuM reomerpun. Opannysckuii marematuk JKaH /[beqoHHE 11O TOMY MOBOAY
BBICKa3aJics Tak: «UTo KacaeTcsl JISITMKATHOU MPOOIEMBIBBEACHUS «aKCUOM», TO MHE
KaKETCsI, UYTO Ha MEPBBIX MOpax HY>KHO BOOOINE n3berarb MPOU3HOCHTH CaMO ITO
ciioBo. C Apyroi >KeCTOPOHBI, HE CJIeAYyeT YIIyCKaTh HU OJJTHOW BO3MOYKHOCTH J1aBaTh
MPUMEPHI JOTHYUCCKHUX 3aKITIOUCHUM, KOTOPHIC KyJia B OOJBINIEH Mepe, UeM HJIesT aKCUOM,
SIBJISIFOTCSI HCTUHHBIMH U €IMHCTBEHHBIMU
JABUTATEJISIMU MAaTEMAaTHYECKOIO MBIIIJICHUSD).



BTopoii 1esnp0 u3ydeHusi reOMETPUM SIBIISIETCS UCIIOJIB30BAHUE €€ KaK MHCTPYMEHTA
IpU PEHICHUHU KaK MAaTEeMaTHYECKHUX, TaK U HPAKTHYECKHUX 3aJad, BCTPEUAIOIIUXCS B
peanbHOU >KuU3HU. OKOHUYUBHOIMH KypC TEOMETPUU INKOJBHUK HOJDKCH OBITh B
COCTOSIHUM ONPEJICIIUTh T€OMETPUUECKYI0 (PUTYPY, ONUCATh CJIOBAMH JAaHHBIA YEPTEXK UITU
PUCYHOK, HaWTH IUIOMIAJb 3€MEJIBHOIO YyYacTKa, pac- CUYUTaTh HEOOXOIUMYIO JIHHY
ONTOBOJIOKOHHOTO Kabelnsi uim TpeOdyemMble pa3Mepbl rapaka IJisi aBTOMOOWIsI. DTOMY
COOTBETCTBYET BTOpAasi, BBIYUCIHUTEIbHAS JIMHUSI B H3YUYCHUHM T'€OMETPUH B IIKOJIC.
JlanHas mpakThydeckasi JIMHUs SIBJISIETCSI HE MEHEe Ba)KHOU, uem nepas. Emé [lnaton
OpeanuckhiBall, 4TOObl «rpaxkaane [IpekpacHoro ropoga HMU B KOEM Ciiydyae HE OCTaBJISLIU
T€OMETPHUIO, BEJIb HEMAJIOBAXKHO JIa)kKe MOOOYHOE e€ NMpHUMEHEHHE — B BOCHHOM JIeJie Ja,
BIPOYEM, M BO BCE€X HayKax — JUIS JIy4dIlIETO MX YCBOCHHS: MBI BeAb 3Hae€M, Kakas
OeckoHEYHasi pa3HUIla CYIIECTBYET MEXKJYy 4YEJIOBEKOM MPHUYACTHBIM K TE€OMETPUU U
HEITPUYaCTHBIM». J|JIs1 DTOr0 yYHTEII0 PEKOMEHAYETCS MOoJA0UpaTh 3aJa4u IMPaKTUUYECKOTO
XapakTepa Ui pacCMaTpUBAEMBIX TE€M, YUYHUTh JE€T€H CTPOUTh MATEMaTUUYECKHE MOJICITU
peanbHBIX >KU3HCHHBIX CHUTYyallUd, MPOBOJAMUTH BBIYUCIECHUS W OIEHUBATh aJICKBAaTHOCTh
NOJYyYEeHHOro pesyinbrata. KpalilHe BaXHO NOJUYEPKUBATH CBS3U T'€OMETPHUHU C JAPYTUMU
npeaMeTaMHd, MOTHUBHUPOBATH HMCHOJb30BaTh OIMPEACIICHUS TE€OMETPUUYECKUX QUryp u
HOHSTHHN, JEMOHCTPUPOBATh IPUMEHEHHE TMOJIYYEHHBIX YMEHUU B (PU3UKE U TEXHHUKE. DTH
CBsI3U HamboJiee sipKko BUAHBI B TeMaxX «BekTope», « TpuroHomMeTpuidecKkmue COOTHOIICHUS,
«Metoa koopauHat»u «Teopema ITudaropar.

MECTO YUEBHOI'O KYPCA B YYEBHOM IIJTAHE

CornacHo yyebHOMY Milany B 7—9 kiaccax u3y4daercs y4deOHbIM Kypc «l'eomerpusi»,
KOTOPBIM BKJIIOYAET CJICAYIOIIME OCHOBHBIE pa3aeibl cojiepkaHusi: «l'eomerpuueckue
(urypsl u ux cBolcTBaw,



«3MepeHrne TeOMETPHUYSCKUX BEJIWYHUH», a Takxke «JlekapToBbl KOOpAWHATHI Ha
IUTOCKOCTH», « BeKTOph», «JIBHKeHUs IIOCKOCTH» U «IIpeoOpa3zoBaHUs OO0 .

Y4eOHblil MIaH NpeayCMaTPUBACT U3YyUCHUE T€OMETPHUH HAa 0OA30BOM YpPOBHE, UCXOJIST U3
He McHee 68 yd4eOHBIX 4acOB B y4eOHOM Irojly, BCEro 3a TpHU rojia oOydeHUss — HE MEHEe
204 gacos.

COHEPXXAHUE YYEBHOI'O KYPCA (I10 TOAAM OBYYEHU )
7 KJjiacc

Hauanbnable moHsiTHUsI TeoMeTpuHr. Touka, npsiMasi, OTPE30K, JIyd. YToJ. Buibl yrios.
Beprukanbubie u cmexubie yribl. buccekrpuca yrma. JlomaHas, MHOTOyrojbHUK.
[TapanienbHOCTh U NEPHEHANUKYJISIPHOCTH MPSIMbIX.

Cummerpuunbie ¢urypbl. OCHOBHBIE CBOWMCTBa oOceBOoi cummeTpuu. [Ipumepst
CUMMETPUU B OKPY>KAIOIIIEM MHPE.

OCHOBHBIE TTOCTPOEHHSI C NOMOIIBIO HHUPKYJS U JUHEHUKHU. TpeyroiabHuUk. Bbicora,

MeraHa, OMCCEKTpHca, UX CBOWCTBA.

PaBHOOe1peHHBIN U PAaBHOCTOPOHHUM TpEeyrojibHUKU. HepaBeHCTBO TpeyrojJbHUKA.

CpoiicTBa M TIPU3HAKU PAaBHOOEAPEHHOIo TpeyrojibHuKa. [Ipm- 3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CpoiicTBa W MNOPU3HAKU HNapajuiedbHbIX NpsAMbIX. CyMma yIJIOB TpEyroJbHHUKA.
BremHue yriibsl TpeyrojbHHKA.

IIpsAsMOyronbHbBI  TPEYTOJbHHUK. CBoMCTBO MeJIHUaHbI psiMO- YTOJIBHOTO
TpPEYTroJIbHHUKA, IPOBEJIAEHHOM K TUNOTeHy3e. [Ipu3Haku paBeHCTBa MNPSIMOYTOJBHBIX
TPEYTroAbHUKOB. [IpsiMOYyTrobHBIN TPEeyTOJIbHUK C yriaom B 30°.

HepaBeHcTBa B T€OMETPHH: HEPABEHCTBO TPEYroJbHUKA, HEPABEHCTBO O JIJINHE



JJoMaHoOW, TeopemMa O OonbleM yriae U OoJblIeld CTOPOHE TPEYTrOJbHHKA.
IlepnenauKyssp 1 HaKJIOHHAsI.

I'eomerpuueckoe mecTto TOuyek. buccekrpuca yria U CepeMHHBIA NEPHEHIUKYISAP K
OTPE3KYy KaK r€eOMETPUYECKHE MECTa TOYEK.

OKpy>XHOCTb U KpyI, XOopJda M JguaMeTp, uX cBolicTBa. B3aumMHOeEe pacnosioxeHue
OKpy>XHOCTH Hu npsMou. KacarernpHasds M cekymas K OKPYXHOCTH. OKpY>XHOCTb,
BIIMCaHHas B yroJ. BrimcanHas 1 onrMcaHHass OKPY>KHOCTU TPEyTroJIbHUKA.

8 kiacc

YetpipéxyronbHuku. [lapamienorpamM, ero npu3Haky U cBoMcTBa. HacTHbIE cily4dau
napasuieJIorpaMMoOB  (IPSIMOYTOJIBHUK, poOMO, KBaJpaT), HUX HOPHU3HAKU M CBOMCTBA.
Tpaneuusi, paBHOOOKass Tpamneuusi, €€ cBolicTBa u nOpusHaku. IIpsmoyrosabHas
Tpamneuus.

Meton yasBoenuss meauanbl. LleHTpanbHass cummerpus. Teopema daneca U Teopema o

NPONOPLHOHAIBHBIX OTPE3KaXx.

CpenHue JTMHUM TPEeyrojbHUKA U Tparnenuu. LlenTp macc TpeyroiabHUKA.

I[Togo6ue TpeyroabHUKOB, KoddduimeHT noaoodus. [IpuzHaku nogobust TpEeyroIbHUKOB.
IIpumenenue nogoOHs NpU PELICHUHN NPAKTUYECKUX 3a7ad.

CpoiicTtBa T1uiomanaet reomerpuueckux ¢Guryp. Dopmyrnsl Ui [UIOHIAAUA
TpEeyroJabHUKA, IapajuienorpamMma, pomba wu Tpaneuuud. OTHOIIEHUWE 1JIomaaei
noJ100HBIX pUryp.

Brruucnenue niomniazaei TpeyroJbHUKOB U MHOTOYTOJILHUKOB Ha KjleTdyaToi 6ymare.

Teopema Iludaropa. IIpumenenue Tteopembl Iludaropa mnpu pe- 1eHUH
NPAKTUYECKUX 3aJ1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOTO yIJjla HOPsIMOYIOJBHOIO TpeyrojibHuKa. OCHOBHOE



TPUTOHOMETPHUYECKOE TOXJIECTBO. Tpuronomerpuueckue (yHkuum yrioB B 30°, 45° u
60°.

BrnicanHable M HEHTpaJIbHBIC YIUIBI, YTOJI MEXAY KAacaTEeJIbHOU UXOPAOH. YTIIbl MEXIY
XOpAaMH M CEKylIHMMH. BrmcaHHbplE M ONMCaHHBIE YETBIPEXYTOJIBHUKH. B3anmmHoe
pacnosio)keHue NByX OoKpy»kHocTel. Kacanue okpykHOCcTei. OO0IMe KacaTelIbHbIE K JIByM
OKPY>KHOCTSIM.

9 xnacc

Cunyc, kocuHyc, TaHreHc yriaoB or 0 no 180°. OcHOBHOE TPHUTOHOMETPHUUECKOE
TOXJ1eCcTBO. POPMYJIbl TIPUBEACHUSI.

Pemienne TtpeyroinpbHukoB. Teopema KOCHHYCOB UM TeopeMa CHHYcOB. Penienue
OPAKTUYECKHUX 3a7a4 C UCIOJIb30BAHUEM TEOPEMBIKOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeoOpa3zoBanue nogodus. [lonodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O OpPOU3BEAECHUM OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEJIECHUN OTPE3KOB
CEKyIlMX, TEOpEMA O KBaJpaTe KacaTEJIIbHOM.

BekTop, anumHa (MOAyJib) BEKTOpA, COHAIMPaABJIEHHBIE BEKTOPBI, HPOTUBOIIOI0XKHO
HaIlpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalluU
HaJl BekTopamMu. PasznokeHue BeKTOpa MO JBYM HEKOJUIMHEapHbIM BEKTOpaM.
Koopannater BekTopa. CkajlsipHOE€ NOPOU3BEJIEHUE BEKTOPOB, INPHUMEHEHHUE IS
HaXOXXJIEHHUS JUIMH U YIJIOB.

JlekapToBbl KOOpPJAWHATBI Ha IUJIOCKOCTH. YPAaBHEHUsI MNPSIMOU U OKPYXHOCTH B
KOOpAMHAaTaxX, I[EPECEUCHHUE OKPYKHOCTEHM U NOpsMbIX. MeTon KOOpJAWHAT M €ro
OpUMEHEHHE.

IIpaBunbHbIE MHOTOYTrOJBHUKHU. JlMHa OKpyXHOCTH. ['panycHast u paaguaHHasi Mepa
yrJja, BBIYHUCJICHHUE JUIMH OyTI OKpy»XHocTeu. [momane Kpyra, CEKTopa, CErMeHTa.



JIBM>KeHUsT TUIOCKOCTH HW  BHYTPEHHHE cuMMmeTpun ¢Guryp (dJIIEeMEeHTapHbIC
npeacrapienus). [lapamnensHbiid nnepeHoc. [ToBopoT.

[UTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHWMS ITPUMEPHOI PABOYEM I[TPOI'PAMMBI

KYPCA (ITO TOIAM OBYUYEHUA)

OcBoeHue yueOHOro kypca «l'eomMeTrpusi» Ha ypOBHE OCHOBHOTO OOIIero ooGpa3zoBaHUS
JIOJDKHO  OOECIIieuMBaTh JOCTHMIKCHHUE CIICAYIOINX IMPEIMETHBIX 0O0pa3oBaTeIbHBIX
pe3yabTaToB:

7 xnacc

- Pacmo3naBaTh wu3y4YeHHBIE TeoMeTpuyeckrue QGUrypbl, OIPEAcHsiaTh HUX B3aUMHOE
pacriofoXeHue, Hu300pakaTh TIeoOMeTpUYecKrue (UTYpBI; BBIIIOJIHSATH YEPTEkKU IO
YCIIOBUIO 3a/ilauM. M3MepsATh JIMHEHHbIE W YIJIOBbIE BEIWYUHBI. Pemars 3agaum Ha
BBIYUCJIICHUC IJINH OTpe?,KOB U BCIINMYUH er'IOB.

- lenath rpyOyro OIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYHUH MPEIMETOB B pealibHOM >KU3HHU,
pa3MepoB MOPHUPOJHBIX O0BEKTOB. PaznnuaTth pa3mepbl 3TUX OOBEKTOB IO IOPSIAKY
BCJIMYUHEI.

- CTpouTh UepTek U K I'€OMETPUUYECKUM 3aJlavyaM.

- llonmp30oBaTbCcsi NMpU3HAKaAaMM PaBEHCTBA TPEYrOJIbHUKOB, HWCIOJb30BaTh NOPU3HAKU U
CBOIMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3aJa4.

- HpOBOJII/ITB JIOTUYCCKHUC paCCY)K}IeHI/IH C UCITOJIB3OBAHUECM FeOMeTqueCKHX TeopeM.

- Ilonp3oBaThCs MPU3HAKAMHU PABEHCTBA MNPSIMOYTOJbHBIX TPEYTrOJIbHUKOB, CBOWCTBOM
MEJHaHbl, NPOBEAEHHON K THUIIOTEHY3€ MPAMOYIOJBHOIO TPEYTOJIbHHUKA, B PEUICHUU
reOMEeTPUUYECKHUX 3aj1ay.

- OnpenensaTs MapayieIbHOCTh MPSIMBIX C MOMOIIBIO YTJIOB, KOTOpPhIE O0Opa3yeT ¢ HUMHU



cekymasi. OnpenessiTh NapauieIbHOCTb MPSIMBIX C MOMOIIIBIO PAaBEHCTBA PACCTOSIHUN OT
TOYEK OAHOM MPSIMOM A0 TOYEK APYTrou MpsIMOMU.

- PemnaTte 3agauu Ha KiieTyaTol Oymare.

- IlpoBonuTh BBIYMCIIEHUS M HAXOJAUTh YHMCJIOBBIE M OyKBEHHBIE 3HAUYCHUS YIJIOB B
r€OMETPUUYECKUX 3ajadyax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYroJbHUKOB U
MHOTOYIrOJIBHUKOB, CBOWMCTB  YIJIOB, OOpa30BaHHBIX HOpPU MNEPECEUYECHUH  ABYX
napayuieabHBIX TIPSIMbBIX CEKyIIed. PemiaTe nmpakTuyeckue 3ajiadyv Ha HAXO0XKJICHHUE YTJIOB.

- Bnagetr moHATHEM T€OMETPUYECKOrO MECTa TOYEK. YMETh OIPEIessiTh OUCCEKTPUCY
yrJjla ¥ CEpeAUHHBIA NEPHEHAUKYJIISIP K OT- PE3KYy KaK T€OMETPUUYECKHE MECTa TOYEK.

- @opMynIupoOBaTh ONPEJICICHUSI OKPYKHOCTU M KPyra, XOpJbl U JAUaMeTpa OKPYKHOCTH,
HOJb30BAaThCS UX CBOMCTBAMHU. ¥ METh IIPUMEHATH 3T CBOMCTBA IPHU PELICHUM 3aj1a4.

- BrageTp NOHSITUEM OIMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPY>KHOCTH, YMETh HAXOJIWUTh
e€ nentp. Ilonp3oBarbess pakTamMm O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEYrOJIbHUKA
NEepeceKaroTcsd B OJHOM TOYKE, MU O TOM, YTO CEpPEJIUHHBIC MNEPHECHAUKYISIPbl K
CTOPOHaAMTPEYTOJbHUKA TIE€PECEKAIOTCsI B OJTHOU TOYKE.

- Bnaners mnoHsSTHEM KacaT€lbHOM K OKPYXHOCTH, IIOJB30BaThCsI TEOPEMOU O
NEePIEHIUKYJIIPHOCTH KacaTeJIbHOU U paguyca, MIPOBEJIEHHOTO K TOUKE KaCaHUsI.

- Ilonp30BaTbCsi MNPOCTEUIIMMH T'€OMETPUYECKHUMU HEpPAaBEHCTBAMH, MNOHHUMAaTh WX
OPaKTUYECKUH CMBICII.

- [IpoBOAUTH OCHOBHBIC TEOMETPHUUECKHUE TIOCTPOCHHUS C TIOMOIIBIO TUPKYJIS U JIUHEUKH.

8 kaacc

- Pacnmo3HaBaTh OCHOBHBIE BHUJbI YETHIPEXYTOJIBHHUKOB, UX J3JIEMEHTHI, MOJB30BaThCSI UX
CBOMCTBaMM NPU PEUIEHUHU F'€OMETPUUYECKUX 3aaad.

- IlpumensaTh cBONMCTBA TOYKU IMEPECEUCHHUs] MeAUaH TpeyrojbHHUKa (LIEHTpa Macc) B



pemenuu 3aaady.

- BnageTs noHsATHEM CpelHEN JIMHUM TPEYrOJIbHUKA U Tpaneluu, NPUMEHSITh UX CBOMCTBA
IpU pELICHUM reoMeTpudeckux 3anad. llomp3oBarecs Teopemont dasieca U TEOPEMOU O
MPONOPIUOHAJIBHBIX OTPE3KaX, MPUMEHATh UX JJIsl PELLIEHUs] IPAaKTUYECKHUX 3a1ad4.

- [IpuMeHsI TP NPpU3HAKHU MOJIO0USI TPEYTOJIbHUKOB B PEIIEHUH T'€OMETPUUECKUX 3a/1ad.

- Ilonb3oBarbest Teopemoit [Iudaropa st penreHuss reOMETPUYECKUX U NPAKTHUECKHUX
3aJa4. CTpOI/ITI) MAaTCMAaTHUYCCKYIO MOJCJIIb B IPAKTHYCCKUX 3aJadax, CaMOCTOATCIIBHO
JleJ1aTh 4epTEX U HaXOJAUTh COOTBETCTBYIOIIME JUTUHBIL.

- Bnangetp NMOHSATUAMH CHUHYyCa, KOCMHYCAa M TaHI'€HCa OCTPOro yrija MNpsIMOYTOJIbHOTO
TpeyrojbHUKa. [1071b30BaThCs ’TUMHU NOHIATUSMHU JJIsI PEILIEHUs] NPAKTUUECKUX 3aj1ad.

-  Bprancmsare  (pa3snuYHBIMHA ¢ CIOCOOAMH)  IUIOIIAJIF TPEYTOJIbHUKA W IUJIOIAANA
MHOT'OYTOJbHBIX (GUryp (Mmojp3ysich, IZle HEOOXOAUMO, KanbKyJisiTopom). Ilpumensts
IMOJTYYCHHBIC YMCHHUA B ITPAKTHUYCCKHUX 3aJavdax.

- BnageTrp NOHATHUSIMM BOHCAHHOTO W LEHTPAJIbHOIO YIJla, HWCHOJIB30BAaTh TEOPEMBI O
BOHUCAHHBIX yIjax, yrjax MeXIy XopJamu (CeKyIIMMH) U yrjie MeXIy KacaTeJIbHOU U
XOpAOU NPpU PELIEHNH N'€OMETPUYECKUX 3aad.

- BH&ILCTB ITIOHJATHUCM OIIMCAHHOI'O T-IeTI)Ipéxyl"OJ'II)HI/IKa, IIPUMCHATH CBOMCTBA OITMCAHHOTO
4eThIPEXYTOJbHUKA MPU PELIEHUHN 3ajad.

- IIpyMeHsATh NOJy4YEeHHBIE 3HAHUS HAa NIPAKTUKE — CTPOUTh MaT€MaTUYECKUE MOJAEIIN s
3a1a4 peanBHoﬁ JKHU3HHU U IMPOBOJAHUTH COOTBETCTBYKOIIIHWC BBIYUCIICHHA C IMMPHUMCHCHHUEM
NoJ100UsI 1 TPUTOHOMETPHUH (ITOJIB3YSCh, TJI€ HEOOXOAUMO, KaJIbKYJISTOPOM).

9 knacc

- 3HaTh TPUIOHOMETPHUUYECKHE (PYHKIMH OCTPBIX YIJIOB, HaXOAUTh C HUX ITIOMOUIBIO
pa3ju4yHbIE 3JIEMEHTBHlI MPSMOYIOJBHOTO TPEYrOJbHUKA («PEIIEHUE IMPSIMOYTOJIbHBIX



TpEeyroiabHUKOB»). HaxoauTe (¢ IIOMOWIBIO KaJIbKYyJISITOpa) JUIMHBI W YIJIbl JUIA
HeTaOJIMYHBIX 3HAUYCHUI.

- ITlomwp3oBarbcst  ¢opMyslaMHu TIPUBEAECHUSI YW OCHOBHBIM  TPUTOHOMETPHUUYECKUM
TOXKJAECTBOM  JUII  HAXOXJEHHUs  COOTHOLIEHUM MEXJAy TPUTOHOMETPUYECKUMU
BEJIMUYMHAMU.

- Mcnonp30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JIJIsl HAXOXKJIEHUS Pa3JIUYHBIX 3JIEMEHTOB
TPEYroJibHUKa («PCIICHUE TPEYrOJbHUKOB»), IIPUMCHSATH WX IIPU  PCUICHHUU
reOMEeTPUUYECKUX 3a1ad.

- Bnapers mOHATHSIMU TIpeOoOpa3OBaHHUsA MOJOOUS, COOTBETCTBEHHBIX DSJICMEHTOB
noso0HbIX (uryp. Ilonb3oBaTbCcsi cBOMCTBaAMHU NOJ00US MPOU3BOJBHBIX (UTYp, YMEThb
BBIYMCIIATH JUTMHBI U HAXOAHUTH YTJIbI y TOJTOOHBIX (puryp. IIpuMeHsaTs cBOMcTBa 1TOA00Ms
B NOpPAKTHYECKUX 3aJadyax. YMETb IPUBOAUTH NpPUMEPHl IOJAOOHBIX ¢GUryp B
OKpY>KarollleM MHUpeE.

- Ilonp30BaTbCcsi TEOPpEMaMHU O NPOU3BEACHUMN OTPE3KOB XOPI, O NPOU3BEAECHUN OTPE3KOB
CEeKyIIUX, O KBaJpaTe KacaTeIbHOMU.

- Ilonp3oBaThCcsl BEKTOpaMH, IMOHUMATh HUX T€OMETPUUECKHUN M (PU3HYECKUH CMBICI,
OPUMEHSITh HMX B pEUIEHHWH Te€OMETpPUYEeCKHX U (usnueckux 3anad. lIpuMeHsThH
CKaJIIPHOE NPOU3BEACHUE BEK- TOPOB /ISl HAXOXKJICHUS JUIMH U YTJIOB.

- Ilonmp3oBaTbCcsi METOAOM KOOPJAMHAT HaA IUIOCKOCTH, IPHUMEHSTH €ro B PEUICHUU
reOMETPUUYECKHUX U IMPAKTHUECKUX 3a/ad.

- Brnanerp NOHATUSIMHA HOPaBUIBHOTO MHOI'OYT'OJIBHHUKA, JNJIMHBI OKPY>KHOCTH, JJIHHBI
JIyTU OKPY>KHOCTH W PaJIMaHHOM Mephl yrjla, YMETh BBIUHCISTH ILUIOMIA/lb Kpyra U €ro
qacTteu. [[ppyMeHsTh NoJIydeHHbIE YMEHHS B IPAKTUYECKUX 3a/Jadax.

- HaxonuTe ocu (MM LIEHTPbI) CUMMETPUH (PUTYp, IPUMEHSITh ABHXKEHUS IUIOCKOCTHU B



OPOCTEUIINX CIIydasiX.

- [IpuMeHsTh NOJTy4YeHHbIC 3HAHUS HA MPAKTUKE — CTPOUTH MaTeMaTUYECKHUE MOJCIH JIJIs
3a7a4 peaJibHOW >KU3HU M NPOBOJAUTH COOTBETCTBYIOIIHE BBIYUCIICHUS C MPUMEHECHHEM
nogoOuss W TPUTOHOMETPUYECKHUX  (PYHKIHH  (MMOJIB3YysICh, TJI€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

TEMATHUYECKOE IVIAHUPOBAHUE YYEBHOI'O KYPCA(IIO TOIAM OBYUYEHUA)
7 xiacc (He meHee 68 4)

Ha3sBanmue OcHOBHBIE BH/BI
pasaesa (Tembl) OcHoBHOE coaep:kaHue AeATeJIbHOCTH 00y4aroIuxcst

Kypca (4ucjio 4acoB)

IIpocreiitmine IIpocrenimmue ®opMyIHPOBATh OCHOBHBIC NOHATHUS U

reoMeTpuyecKne reoMeTpuYecKrue OOBEKTHI: | ompenencHus. Pacno3HaBaTh H3y4YeHHbIE

$urypsl u ux TOYKH, TIIpsIMbIE, JIyYHM HM| IT€OMETpUYECKHE (PUTYpPHI, ONpeaeasTh

cBoiictBa 3MepeHue | yriibl, MHOTOYTI'OJIbHUK, UX B3aUMHOE PAaCHOJIOKEHUE,

reoMeTpuyecKux nomaHasi CMeXHbIE U BBINOJHATHL YePTEXK T10 YCIOBUIO 3aJa49U

BeJnuuH(14 v) BEPTHUKAJIBHBIE YIJIbI. IIpoBoauMTh NpOCTENIINE TOCTPOECHUS C
PaboTta ¢ npocreimmmu NOMOIIBIO IUPKYJISA U JIMHECUKH.
yeprexxamu M3mepenue N3MepsaTh NTUHEHHbIE U YTJIOBBIE
JUHEWHBIX U YTJIOBBIX BEJIMYMHBI TE€OMETPHUUYCCKUX U
BEJIMYUH, BBIYUCIIEHUEC OpaKkTUYECKUX O0OBEKTOB. OnpeneasiTh




OTPE3KOB U YIJIOB.
Ilepumerp u 1TOmAnH
¢uryp, cocraBiIeHHBIX U3
MPSIMOYTOJILHUKOB

«Ha TJa3» pa3Mepbl peaTbHBIX O0BEKTOB,
NPOBOJAUTH I'pyOyIO OLIEHKY UX pPa3MepoOB
Pemiarp 3a7aun Ha BBIUMCIIEHUE JJIUH
OTPE3KOB M BEJIMYHUH yTJIOB. Pemiath
3a7la4u¥ Ha B3aMMHOE PacCHOJIOKEHUE
reomeTpudeckux ¢puryp. IlIpoBoaurtsb
KJIACCU(PUKAIUIO YTIIOB, BBIYMCIAATH
JIMHEWHBIE U YTJIOBbIC BEIIMYUHBI,
NPOBOJAUTH HEOOXOIMMbIE
JI0Ka3aTeJIbHbIE PacCy>KICHUS.
3HAaKOMMUTBCS C HCTOPHeEl pa3BUTUA
reoOMeTpUH

TpeyroabHuku
(22 )

IlonsaTHE o paBHBIX
TPEYTrOJIbHUKAX u
NEPBUYHBIC NPEACTABICHUS

PacnioznaBarthb napbl paBHBIX
TPEyTOJILHUKOB Ha ITOTOBBIX yepTekax (¢
yKa3aHHEM ITPHU3HAKOB).

O paBHBIX (KOHIPY?HTHHIX) | BbIBOAUTH CJIIEACTBUSI (paBeHCTB
¢urypax. Tpu mnpusHaka | COOTBETCTBYIOIIUX AJIEMEHTOB) u3
paBeHCTBa TPEYTOJIbHU- | PABEHCTB TPEYTOJIbHUKOB.

KOB. DopMyIUpPOBATH OIpeJIeICHUS:
IIpu3naku paBeHCTBA | OCTPOYTOJBHOIO, TyHOYTOJIBHOTO,
OPSIMOYTOJIbHBIX OPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
TPEeyroJbHUKOB. (CBOMCTBO | paBHOCTOPOHHETO TPEyrOJbHUKOB;
MeJIMaHbl NOPSIMOYTOJIBHOTO | OUCCEKTPHUCHI, BBICOTHI, MeJIuaHbl
TPEyroJbHUKA. TPEYrOJbHUKA; CEpEIMHHOTO




PaBHnobGenpennbie u
PaBHOCTOPOHHUE
TpeyroJibHUuku. [Ipusnaku u
CBOMCTBa
paBHOOEIPEHHOTO
TPEyTrOJIbHUKA.

IIpoTtuB Gosnbuiell CTOPOHBI
TPEYTrOJIbHUKA JICKUT
OOJIBIINI yTOJI.
ITpocreiiinine HepaBeHCTBA
B reomeTpuun. HepaBeHCTBO
TPEYyTrOJIbHUKA.
HepaBeHCTBO JTOMaHOM.
IIpsamoyrosusHbIi
TPEyroJbHUK cyriom B 30°.
IlepBbie TIOHATHA O
JI0Ka3aTenbCTBax B

NEPICHANKYJISIpa
TPEyTrOJIbHUKA.
@opmMyJIMPOBATH CBOWCTBA W NPU3HAKU
paBHOOEIPEHHOTO TPEYTrOJIbHHUKA.
CTpouTh uepTeXxu, pemiaTb 3aqa4d C

OTpe3Ka; MnepuMerpa

IMOMOIIBIO HaXO0XKACHUS paBHBIX
TPEYrOJIbHUKOB.

IIpumenaTsn OpU3HAKU paBeHCTBa
OPSIMOYTOJIbHBIX TPEYTrOJbHUKOB B
3ajgavax. HUcnoan3zoBarh uudpoBsie
pecypchl  AJIfl  HCCJIeJOBAHUS  CBOMWCTB
n3ydyaembix  ¢uryp. 3HAKOMHUTbCH C

HcTOpMel pa3BUTHUS F'€OMETPUHN

reoOMeTpUHU
IMapannenbHblie I[TapannenpHBbIE TIpsiMble, | DPOPMYJIUPOBATH MOHATHE MTAPATIICITHHBIX
npsiMmble, cyMMa ux  cBoictBa, IIATBHIA | DpAMBIX, HAXOAUTh MPaKTUYECKHUE
YIJIOB TPEeyroJibHHUKAa IIOCTYyJIaT EBknupa. | npumepsr M3ydarh CBOWMCTBA  yIJIOB,
(14 u) Haxkpect Jnexxaiiie, | oOpa3oBaHHBIX pu IepecevyeHn
COOTBETCTBCHHBIC U | mapaJuieIIbHBIX MIPSIMBIX CeKyIIeH.
OJTHOCTOPOHHUE yrael | [IpoBoauTh A0KAa3aTeJIbCTBA




(o6pazoBaHHBIEC npu

epeceueHU rapa’li-
JICJIBHBIX IpsAMBIX
CEeKyIIeh).

Ilpn3nak mnapajuieIbHOCTH
OpsIMBIX Yepe3 pPaBEHCTBO
paccTosiHuM OT  TOYEK
OJHOU MOPsSIMOM OO BTOpPOM

napajuieJIbHOCTU JABYX OPSIMBIX c
MNOMOIIBIO YIJIOB, OOpa30BaHHBIX IPHU
NEePECEYEHUU HDTUX TMPSIMBIX TpeThben
npssMoi. BbIYMCIAATH CyMMYy YIJIOB
TPEYTroJbHUKA U MHOTOYTOJIbHUKA.

Haxoauth 4ucioBble U  OyKBEHHBIC
3HAQYEHUsI YIJIOB B T'€OMETPUUYECKHUX
3ajlayax C MCIOJIb30BAHHEM TEOPEM O

OpPsIMOM. CyMME€ YIJIOB TpPEYIrOJIbHUKAa M MHOIO-
Cymma YIJIOB | YT'OJIbHUKA.

TPEyrojbHHKa MW  MHO- | 3HAKOMHMTBLCH € MCTOPHEH pa3BUTHUS
royroJibHUKA. reOMETPHUH

Buemnue YTIJIbl

TPEYTOJIbHUKA

OKpyXHOCTH U
KpYT.
I'eomeTpuueckue
NOCTPOEHHUA

(14 )

OKpy>XHOCTh, XOpPIbl U
JaUuaMeTpbl, HUX CBOMWCTBA.

KacarenpHass Kk  OKpyX-
HOCTH. OKpy>XHOCTb,
BITMICaHHAas B YTOJI.
IlonsiTHE o I'MT,
OpUMEHEHHEe B 3ajadax.

buccektpuca u cepenun-
HBIM NEePIECHAUKYJSIP Kak
T€OMETPUUYECKHE  MECTa

DopMyIHMPOBATH omnpee/IeHus
OKPY>KHOCTH, XOPABbI, auaMeTpa u
KacaTeJabHOU K OKpykHocTu. M3ydars nx
CBOMCTBA, MPU3HAKHU, CTPOUTHb YECPTEKHU.
HccaenoBarb, B TOM 4YHCIE HMCHOJb3YyH
nuppoBbIe pecypcesl: OKpY>KHOCTb,
BIIMCAHHYKO B YTIOJI; LEHTP OKpPYXHOCTH,
BIIMCAHHOW B YTOJI; PaBEHCTBO OTPE3KOB
KacaTelbHbIX.

Hcnouas3zoBath Metoa I MT nns




TOYECK.

OKpy>XKHOCTb, ONHCaHHasI
OKOJIO TpEyroJibHHUKA.
Brnincannas B Tpey-

TOJIBHUK OKPY>XHOCTb.
IIpocreiimimne 3amayu HA
MOCTPOECHUE

JI0KAa3aTebCTBATEOPEM O MEPECECUYEHUHN
OHCCEKTpUC YIJIOB TPEYroJbHUKA U
CEepEeAMHHBIX NEPIEHIUKYISIPOB K
CTOpPOHaM TPEYroJbHUKA C MOMOIIBIO
I'MT. OBJi1ageBaTh NOHATHAMMU
BIIMCAHHOW W ONMMCAHHOW OKPYKHOCTEU
TPEYTOJbHUKA, HAXOAUTh IICHTPBIITHUX
OKPY>KHOCTEMN.

Pemiatn OCHOBHBIE 3a1aum Ha
NOCTPOCHHUE: YIJla, PABHOIO JAaHHOMY;
CEepEAMHHOTO TIEPIICHAUKYJIsIpa JTAaHHOTO
OTpEe3Ka; MPsIMOM, HOPOXOISIIEH uYepe3
JAaHHYIO TOYKY HW NEPIEHIUKYJISIPHON
JTaHHOUW TIPSIMOM; OUCCEKTPUCHI JTAaHHOTO
yria; TPEYTrOJbHUKOB MO Pa3IUNYHbIM
3JIEMEHTaM.

3HAKOMHUTBLCH ¢ UCTOPUEH PA3ZBUTHSI
reOMETPUU

IloBTOpEHME,
0000menne 3Hanuii(4

1)

IToBTOpeHue n o06o06IIEeHNE
OCHOBHBIX ITOHSITUU U

METOJIOB Kypca7/ KJjacca

Pemrarh 3agaumM Ha NOBTOpPEHUE,
WJLTIOCTPUPYIOILIHE CBA3ZU MEXKIY
pa3JInYHBIMHU YaCTSIMH Kypca




8 knacc (ue menee 68 4)

Ha3zBanue
pasnesa (Tembl)
Kypca (4MCJI0 4acoB)

OcHOBHOe coJepkaHue

OcCHOBHBIE BUJbI
AeATeJIbHOCTH 00YYAI0INXCsI

YeTbIpéxyrobHUKH
(12 )

[Tapannenorpamm, ero
OpU3HAKH UM CBOMCTBA.
YacTtHblE cilydyau nDapas-

JIeJIorpaMMoOB
(IpsIMOYTOJIBHUK, pPOMO,
KBaJpaT), UX NPU3HAKU U
CBOMCTBA. Tpanenus.
PaBHOOOKas u
OpsIMOYTOJIbHAS
Tpareun.

Y nBoeHue MEIUaHbI.

LlenTpansHasicuMMeTpUs

HN300paxkaTh U HAXOAUTH HA YEpTEkKaAX
I-IeTI)IpéX}’l"OJ’II:HI/IKI/I pa3HbIX BHUAOB H
WX DJIEMEHTHI.

DopMyIHMpPOBATH onpeaeeHus:
napajieJorpaMmMa, — IpsIMOYI'OJIbHHUKA,
pomo6a, KBaJpara, Tpaneluu,
paBHOOOKOM Tparneuuu,
MPSIMOYTOJIBHOMU Tpareuuu.
Jloka3pIlBaTh ¥ HCHNOJb30BaThb  IPH

pPeUICHUH 3a/ia4 IMMPU3HAKHN KU CBOIICTBA:

rnapasuJiejsorpaMmma, MpsIMO-
YTroJIbHUKA, pombOa, KBaJipara,
Tpaneuuu, paBHOOOKONW Tpamneuuu,

OpSAMOYTOJBHOUW Tpanemnuu.
IIpuMeHATH METOA YABOECHUS MEIAHbI
TpEeyroJbHUKA.

Hcnoab3oBaTh I1HM(PPOBBIE PECYPCHI
JIIIST HCCIIEJOBaHUS CBOMCTB
H3y4yaeMbIX puryp.




3HaKOMUTBCS € MCTOPHEH pa3BUTUS
reomMeTpuu

Teopema dajieca u
TeopeMa 0 Mpo-
NMOPIHOHAIBHBIX
oTpe3Kax, noaood-
Hbl€ TPeYroJbHUKH
(15 )

Teopema daneca u
Teopema o npo-
HNOPLUOHAJIBHBIX OTpPE3Kax.
Cpennsis JINHUS

TpeyrojbHuKa. Tpaneuwus,
€€ cpelaHss JIMHUSL.
IIponmopunoHanbHbIE
OTpPE3KHU, IIOCTPOECHUE
4eTBEPTOTO IPOIIOPIIUO-
HaJIbHOTO OTpPE3Ka.
CBolicTBa LIeHTpa Macc B
TPEYTOJIbHUKE.

ITonoGHbIE TpPEyroJbHUKH.
Tpu npuszHaka noa00Uus
TPEYTOJIBHUKOB.
IIpakTuyeckoe
MNpUMEHEHUE

ITpoBoaAMTE HMOCTPOEHHMS C IIOMOIIBIO
LHUPKYJI U JUHEUKHU C MCHOJb30BaHUE
Teopembl @ajieca U TEOpPEMBI O
OPONOPLHHUOHAIIBHBIX OTpe3Kax,
CTPOUTH 4eTBEPTHINA
OPONOPLHUOHAIBHBIN OTPE30K.
ITpoBoauTh A0KA3aTEJNBCTBO TOTO, YTO
METUAHbI TpEyTroJbHUKA
HNEepECEeKaroTCsl B OJHOM TOYKE, H
HAXO0AUThb CBsi3b C LEHTPOM Macc,
HAXOJAMTh OTHOIIEHHE, B KOTOPOM
MEIuaHbl IEJISITCA TOYKOM HX Iepe-
CEYEeHUs.

Haxoauth 1n0J00HBIE TPEYroOJbHUKU
Ha TOTOBBIX YepTek)axX C yKazaHUEM

COOTBETCTBYIOIIUX OPU3HAKOB
Moa00MusI.

Pemiatep 3ada4M Ha  OOOOOHEBIE
TPEYrOJIbHUKU c MOMOIIBIO
CaMOCTOSTEILHOTO MMOCTPOCHUS

Y4epTeXKEH W HaAXOXKJICHHUS MOJO0O0HBIX
TPEYTOJIbHUKOB.




IIpoBoauts JA0Ka3aTeJIbCTBA c
HCII0JIb30BAaHUEM IIPU3HAKOB MOJ00US.
Jloka3pIBaTh TpHU NpHU3HAKaA IMOA00US
TPEYTOJIbHUKOB. IIpumeHATH
IOJIyYEHHBIE 3HAaHUs IIPpU PEIICHUU
T€OMETPUUYECKUX W  IPAKTHYECKUX
3a71a4. 3HAKOMMUTbCS € HCTOpHel
pa3BUTHUS TEOMETPUU

Iliiomane.
Haxo:xnenue
IIomaaen
TPeyroJibHUKOB

U MHOTOYT'0JIbHBIX
¢uryp. [inomaxu
noxooHbIxX puryp (14
1)

ITonsiTue 00 oOmieit
TEOPHHU TLTOIIIAJTH.
DopmyIibl JUISL TUIOIIAANA
TPEyTroJbHUKA,
napajuiejiorpaMmma.
OTHOIIEHHNE IUIOIIAae
TPEYTrONbHUKOB C OOMIUM
OCHOBAaHHEM WM OOIIen

OBJaageBatnb NePBUYHBIMHA
npeacTaBjJeHUsiMU 00 o0O1Iel Teopuu
mwiomanu (Mepsl), (opmMyaupoOBaTh

CBOMCTBa IUIOWIA/U, BBISCHITH 1704
HarJIsAHbII CMBICII.

BeiBOoAMTH hbopMybI TUI0IIA 1
napajuiejsorpaMmma, TPEyroJbHHUKA,

Tparneuuu wu3 (GOpMyJIbl TUIOIAIH




BBICOTOU. OpsiMOYTOJIbHUKA (KBaapara).
Breruuciaenue wiomaneii | BoiBoauTh dbopmyIbI ILUIOIIA U
CIIOKHBIX (UTYp dUepe3 | BBIIYKJIOrO YeThIPEXYTOJBbHUKA dYepe3
pa3dbueHne Ha YacTU U | AMAroHaJIU W YroJI MEXJIy HHUMH.
JIOCTPOEHMUE. Haxonurts TUTOIIA U duryp,
I[Tnomannu puryp Ha | U300pakEHHBIX Ha KJIeTYaTOH
KJIeT4aTOMu Oymare. Oymare, MCIOJIL30BATh pa3OueHuEe Ha
[Mnomanu MOJIOOHBIX | YacCTH U JTOCTPOCHUE.
duryp. Brruucnenne | Pazoupars npumepbl HCIIOJIB30BaHUS
IO ICH. 3anauu C | BcIOMoOraTeiabHOM MJI01ATH JUISt
MPAKTUIECCKUM pelieHns rTeOMEeTPUYECKUX 3aa4.
coaepxkanueM. Pemrenue | HaxoauThs miomanu mooOHBIX
3a7a4 C MOMOIIbIO MeToda | Guryp. BeluucasaTh miomaimn
BCIIOMOTaTEJILHOMU Pa3JIMYHBIX MHOTOYTOJIBHBIX QUTYP.
II01Ia /11 Pemars 3aga4m Ha 1UI0IAJb C
MPAKTUYECKUM COAEPKaAaHUEM

Teopema Iludaropan Teopema Iludaropa, e€ | JdokassiBaTh Teopemy [ludaropa,

Hayaja J10Ka3aTeJIbCTBO U | MCHOJIB30BATH

TPUTOHOMETPHH MIpUMEHEHHUE. OOpatHasi | €€ B NPAaKTUYECKUX BBIUUCICHUSIX.

(10 v) Teopema Iludaropa. DopMyIHPOBATHL OIIPEACIICHUS
Omnpenenenue TPUTOHOMETPHUYECKUX (PYHKITHIA

TPUTOHOMETPUYECKUX
(pyHK1IM ocTporo yria,
TPUTOHOMETPUYECKHUE

OCTpPOTroO yrJja, NPOBEPATH UX
KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUUYECKUE




COOTHOIIICHUS B HpHMO-
YT'OJIBHOM TPEYTOJIbHHUKE.
OcHOBHOE
TPUTOHOMETPHUUCCKOEC
TOXKJIeCcTBO. COOTHOIIIEHUS
MEXIy CTOPOHAMH B
OPAMOYTOJIbHBIX
TPEYTOJIbHUKAX CyTjaMHu B
45° u 45°; 30° u 60°

COOTHOIICHHWA BIIPAMOYTOJIBHOM

TPEYTOJIbHUKE.
HccaenoBarh COOTHOLIEHUS  MEXKIAY
CTOpOHAMU B MPSIMOYTOJIBHBIX

TpeyrojibHUKax ¢ yriamMu B 45° u 45°;
30° u 60°.

Hcnoab3oBaTh GOPMYIIBI IPUBEACHUS U
OCHOBHOE TPUT'OHOMETPUUYECKOE
TOKJIECTBO JIJIsI HAXO0XKAECHUS
COOTHOUIEHUN MEXKY
TPUTOHOMETPHUIECCKUMH (PYHKITUSIMU
pa3JIUYHBIX OCTPBIX YIJIOB.
IIpuMeHATH NOJIlydEeHHbIE 3HAHUS U
YMEHHUS NPUPEHICHUN ITPAKTHYECKUX
3ajJ1a4.

3HaAKOMHUTBCA € HMCTOPHEH pa3BUTUA
reoMeTpUHn

Yribl B OKPY/KHO-
cTtu. Bnucannbie
U ONMCAHHbIE

YETBIPEXYIOJbHUKHU.

Brommcannasie u
LIEHTPAJIbHbIE YTJIbI,

YIOJI MEXK/1y KacaTelbHOU U
XOpIOH.

VYribel MEXIy XOopaaMHu U
CEeKYyIIH-

MH.

DopMyJIHPOBATH OCHOBHBIE
OIIpEeIeJICHNsI, CBSI3aH-

HbI€ C yIJlaMH B Kpyre (BIIMCaHHBIN
yroJ, IeH-

TpaJbHBIN yTOJ).

HaxoauTh BIIMCaHHBIE YIJIbI,




KacareqbHble

K OKPY>KHOCTH.
Kacanmne okpy:KHO-
cTei

(13 u)

BrmmcanHablie ¥ onmHcaHHBIC

4eThIPEX-

YIrOJIbHUKHW, UX NPHU3HAKH

H CBOM-

ctBa. [Ipumenenue »THX

CBOMICTB

npu peuICeHUN

reOMETPUYECKHUX 3a-

aad.

B3ammHBOe
pacIioIoKEeHUE
ABYX

okpy>xHocTteu. Kacanue

OKPY>XHO-

CcTeu

OIIMPAIOIIMECS HA OJI-

HY IYTy, BBIYUCJISATH YIJbl C TOMOIIbIO
TEOPEMBI O

BIMCAHHBIX yTJlaX, TEOPEMBI O
BIIMCAHHOM YCThI-

PEXYTOJIBHUKE, TEOPEMBI O
LHEHTPAJIBHOM YTJIE.

HccaenoBarb, B TOM YHCJIE C IIOMOIIBIO
U POBBIX

pECYpCOB, BIHMCAaHHbIE W OIMCAHHBIC
4eTBIPEX-

YTOJIBHUKH, BBIBOJAUTH UX CBOMCTBA U
OPU3HAKH.

HNcnoab30BaTh OTU CBOMCTBA U
OPU3HAKHU OPU pe-

IIeHUHU 3aaa4d

IToBTOpEHue, 0000-
1eHHe

3HAHUH
(4 1)

I[ToBTOpEHNE OCHOBHBIX
TOHSATHUH U

METOJIOB KypcoB 7 u 8
KJIACCOB,

0000I11IeHEe 3HAHUK

Pemats 3ag1a4um Ha NOBTOPEHUE,
WLTIOCTPUPYIO-
M€ CBSA3U MEXAY Pa3IMUHbIMU
4acTsMHU Kypca




9kacc (He MeHee 68 u)

Ha3Banue OcHOBHBbIE BH/bI
pasnesa (Tembl) OcHOBHOe coJepkaHue AeSITeJIbHOCTH 00y4aromuXcs

Kypca (4ucjio 4acoB)

Tpuronomerpus Onpenenenue DopMyIMPOBATH ONpeAeTeHUS

TeopeMbl KOCHHY COB M| TPUTIOHOMETPHUUYECKUX TPUTOHOMETPUUECKUX (PYHKIIHUU TYyHBIX

cunycoB. Pemenne ¢pynkuuit yrnmop or 0° 1o | u OpsIMbIX YIJIOB. BeIBOAMTB Teopemy

TPeyroJbHNUKOB 180°. KocuHnyc u cuHyc KOCHHYCOB U TEOPEMY CHHYCOB (C

(16 1) MPsAMOI'O U TYIIOTO yTJia. paauycoM ONUCAHHON OKPY>XHOCTH).
Teopema KOCHHYCOB. Pematrs TpeyronsHuky. Pemiatb
(O6006mEnHas ) Teopema MpakTUYECKHUE 3a/1a4l, CBOJASIIHNECS K
CHUHYCOB (C paJuycom HaXO0JICHUIO Pa3JIMYHbIX DJIEMEHTOB
OIMMCAHHOMN OKPY>XHOCTH). TpeyroJbHUKaA

Haxoxnenue njimH CTOpPOH
U BEJIMYUH YIJIOB
TpeyroabHUKOB. Dopmyiia
IUIOLIAaAu TPEYyrOJIbHUKA
4yepe3 JIB€ CTOPOHBI U yIroJl
Mexay HUMu. opmylia
IJIOIIa AN
4eTBIPEXYTOJIBHUKA Yepe3
€ro AUaroHajau U yroJ
MEXK1y HUMH.




IIpakTuyeckoe
IIPUMEHEHHUE IOKa3aHHBIX
TEOpPEM

IIpeoGpa3oBanue
nonodus. Merpnueckue,
COOTHOIIIEHUS B
okpyxuocTu(10 1)

I[TonsaTHE O
npeoOpa3oBaHUM TI0JIOO0USI.
CoOOTBETCTBEHHBIE
AJIEMEHTHI MOJIOOHBIX GUTYP
Teopema o mpous3BeJICHUU
OTPE3KOB XOpJ, TeOpemMa O
MPOU3BEJICHUU OTPE3KOB
CeKyIlIUX, TeopemMa o
KBaJpaTe KacaTeJIbHOM.
IIpnmeHeHue B penmieHnu
reOMETPUYECKHUX 3a/1a4

OcBauBaTh MNOHSITHE NPEOOpa3OBaAHUSI
nogobous. UcciieqoBaTh OTHOILIEHHE
JIMHEUHBIX AJIEMEHTOB (PUTYP MPpU
npeoOpa3zoBanuu noaoousi. Haxoaursb
IpUMEPHI TTOJI00UsI B OKpY Karomiei
JIEUCTBUTEILHOCTU BBIBOIUTH
METPHUUYECKHE COOTHOIIEHUS MEXKIY
OTpE3KaMHU XOPH, CEKYIIUX U
KacaTeJIbHbBIX C UCIIOJIb30BaHUEM
BIUCAHHBIX YIJIOB U MOJOOHBIX
TPEyrojJbHUKOB Pemiarnb
r€OMETPUUECKHE 3aJa91 U 3a1a4U U3
peanbHOU )KU3HU C UCIIOJIb30BAHUEM
MOJ00HBIX TPEYTOJILHUKOB




BekTopsi (12
1)

Onpenenenue
CIOK€HUE UM  Pa3HOCTh
BEKTOPOB, YMHOXKEHHUE
BEKTOpa Ha YMUCIJIO.
dusngeckuii u
r€OMETPHUYECKUIN  CMBICIT
BEKTOPOB.

Paznoxxenue BekTOpa 10
ABYM HEKOJUIMHEAPHbIM
BEKTOpaM. Koopaunatel
BEKTOpA.

CkaJisipHoe TNpOU3BEICHUE
BEKTOPOB, €0 MPUMEHEHUE
1T HaXOKIACHUS JUITUH M
YTJIOB.

Pemenue 3aga4 C
NOMOIIBIO BEKTOPOB.
IIpumenenue BEKTOPOB
TIJIST pelenust 3aga4d
KHHEMAaTUKH U MEXaHUKU

BEKTOpPOB,

Hcnoab3oBaTh BEKTOPBI KaK
HallpaBJICHHbIE OTPE3KH, HCCJIe10BaATh
reoMeTpuyYecKkui  (mepemelleHue) u
puzunueckuii (cuma) CMBICJTBI
BEKTOPOB. 3HATH ONpe/IeJIeHUsI CYMMbI
U Pa3HOCTH BEKTOPOB, YMHOXEHHUS
BEKTOpA HA YHMCJIO, HCCJeA0BATH I'€O0-
METPUYECKUN U (PUINUECKUN CMBICIBI
3TUX OIIepaLH.

Pemars reomeTpuyeckue 3ajauu C
HMCMOJIb30BAaHU €M BEKTOPOB.

PackiaaabiBaTh BCKTOP 110 ABYM
HCKOJUIMHCAPHBIM BCKTOpPAaM.
Hcnouab3oBaTh CKaJIsIpHOC

OPOU3BEJCHUE BEKTOPOB, BbIBOAMUTH
€ro OCHOBHBIC CBOMCTBA.

Bpruucasitb CyMMy, pa3sHOCTb H
CKaJIIPHOE MPOU3BEJIEHHUE BEKTOPOB B
KOOpAWHAaTaXx. IIpumeHaTh
CKaJIApHOE OPpOU3BEICHUE hinie:
HAXO0XKJACHUS JIJIMH U YTJIOB

JexaproBbl koopau- | JlekapToBbl KoopauHarTel | OcBaMBaTh NOHATHE IPSIMOYTOJIBHOU
HATHl HA IUIOCKOCTH | TOYEK Ha IJIOCKOCTH. CHUCTEMBI  KOOPJIMHAT, JEKApPTOBBIX
(9 v) YpaBHEHUE OpsIMOM. | KOOPJAMHAT TOYKH.




VYrimoBoii  KO3(UIIMEHT,
TaHI€HC YyIJla HakJOHA,
napaJulieJIbHbIE u
NEePHEHANUKYJISIPHBIC
npsimMbI€.

YpaBHEHUE OKPYKHOCTH.
Haxoxnenune koopauHart
TOYEK IepEeCceUYEeHUsI
OKPY>XHOCTH U OPSIMOMU.
Meron koopauHaAT IIpU
PELIEHUN TE€OMETPUUECKUX

3aaad4.
HNcnonp3oBanue METOda
KOOpAUHAT B

IIPaKTUYCCKHUX 3aJavdax

BeiBOAMTHL ypaBHEHHE NOPSIMOH U
OKPY>KHOCTU.  BbLIeJsITH  ITOJHBIU
KBaJpaT JUIsI HAXOXJAECHHUs LEHTpa U
panuyca OKPY>KHOCTH o eé
YPaBHEHUIO.

Pemiats 3agaum Ha HaXOXK/ICHHUE
TOUEK IepecedeHust NOpsIMbIX U
OKPY>XHOCTEH C TIOMOIIBIO METoaa
koopauHat. HMcmosib30BaTh CBONMCTBA
yrioBoro ko3gduimneHTa npsMod Mpu
peumieHnu 3axad, Ui ONpeeIICHUS
pacnoa0XKEHUsI OPSIMOM.

IMpumennaTs KOOPAWHATHI pu
peneHnun reOMETPUUECKUX u
OpaKTUUYECKUX 3ajad4, JJIs1
HOCTPOEHUS MaTeMaTHUYECKUX

MoOJieJIel peanbHBIX 3a7a4 («KMEeTo

KoopauHaTy).IloJb30BaThCA IS
MOCTPOECHUS " HUCCIIENOBAHUN
HUDPOBBIMU pecypcamu.

3HaAaKOMUTBCS € HCTOpPHeNl pa3BUTHUSA
r€OMETPUU




IIpaBuiabHbIE
MHOI0YT0JIbHUKH.
JAmHa OKPYKHOCTH U
IJI0IAIb Kpyra.
Berunciienue miaomajaei

(8w

IIpaBunbHbIC
MHOTOYTOJIbHUKH,
BBIYUCJICHHUE UX
3JIEMEHTOB. Yuncio m u
JUTMHA OKpY KHOCTH. J{muHa
JIYT'U OKPY>XHOCTH.
Panunannast mepa yrna.
IInomtane xpyra m ero
JIE€MEHTOB (CEeKTopa U
cerMeHTa). Beraucienue
mwiomaneit ¢uryp,
BKJTFOYAIOIHX DJI€MEHTBI

Kpyra

®opMyIHpPOBATH OIPEICIICHUE
MPaBUJILHBIX MHOTOYT'OJIbHUKOB, HAXOAUTh
ux syneMeHThl. Ilob30BaThCcsl MTOHATHEM
JJIMHBI OKPY>KHOCTHU, BBEAEHHBIM C
NOMOIIBIO IPAaBUIBHBIX MHOTOYT'OJIbHUKOB,
onpeaeJasiTb 4UCJO T, JUIMHY AYyTU U
paauanHyo Mepy yriaa. IlpoBoaurtsb
nepexoa OT paJuaHHOU MEpHI yIia K
rpaaycHoi u Hao6opot. OnpeaesiTh
wiomaas Kkpyra. Beiboaurs ¢gopmyas! (B
rpagyCHOM U paguaHHOU Mepe) i AJINH
yT, TUIOLIaAed CEKTOPOB U CErMEHTOB.
BbruucasaTes nioinagu Guryp,
BKJTIOUAIOIINX 3JIE€MEHTHI OKPYKHOCTH
(kpyra). HaxoauTs 1UIOIagu B 3aJadax
peaTbHOM KU3HU




JIBHaKeHHSI TJIOCKOCTH

(6 )

IlonsTue o ABUXKEHUN
IJIOCKOCTH.
ITapannenbHbIN NIEpPEHOC,
HOBOPOT U CUMMETPHSL.
OcH ¥ LUEeHTpPBI
cumMmeTpuu. lIpocrenmne
OPUMEHEHHUsI B PELIEHUU
3a1a4

Pa3zoupars npuMepsl, WILTIOCTPUPYIOIIUE
OOHSITUSI JIBUOKCHUSI, ILEHTPOB U oOcel

CUMMETPHHU. DopmyINpPOBATH
ONpelieJIEHHsl TIapaJulebHOI0 IIEpEeHoca,
MOBOpPOTA " OCeBOM CHUMMETPHUH.
BeIBOAUTL WX CBOMCTBA, HAXOAUTH

HEIOJABWXHbIE TOUKHM. HaxoauTh EHTPHI
W OCU CHMMETPHUI NPOCTEUITNX PUTYP.
IIpumeHaTs nDapajuiejIbHBIM HNEPEHOC U

CUMMETPHUIO npu peueHnu
F€OMETPUUYECKUX 3azay (pa3buparthb
PUMEDPHI). Hcnoab3oBath TSt

IMMOCTPOCHUSI U WCCICAOBaHUU ITH(PPOBBIC
pecypchl

IToBTOpEHUE, 0000-
1meHue, CHCTEMATH-
3anus SHAHMI

(7 )

IloBTOpEHNE OCHOBHBIX
NOHSATUU HWMETOJIOB KypCOB
7—9 kyaccos, 00001IEHUE

M cUCTEeMAaTH3aIlnus 3HAHWUH.

IIpocreiimue
reomMeTrpuyueckue GUrypbl
U UX CBOMCTBA.
N3mepenne
r€OMETPUUYECKNX BEJIUYMH.
TpeyrojabHUKU.

OnepupoBatb  NOHATUAMM:  (Qurypa,
TOYKa, IpsiMasi, yrojl, MHOT'OYTOJIbHUK,
paBHOOEIpPEHHBIII U PaBHOCTOPOHHU

TPECYTrOJIbHUKHA, pr[MOerHLHBIﬁ
TPEYroJbHUK, MeInaHa, ONuCCeKTpuca u
BBICOTA TPEYTrOJIbHUKA,
napauieJiorpamMmm, pomo,
IpPpsIMOYTOJIBHHK, KBaapar, Tparcnus,
OKPY>XKHOCTB, KacaTelbHasi; PpaBEHCTBO U
nmogooue duryp, TPEYTOJIBHUKOB;




ITapannenbHble 17
NEepHEeHIUKYJISIPHBbIC
OpsiIMBbIE.

OKpy>XHOCTb U KpPYT.
I"'eomerpuueckue
IMMOCTPOCHUS. YTJIbI B
OKpY>XHOCTHU. Brinucannbie
U ONUCaHHBIE
OKPY>XHOCTH
MHOTI'OYT'OJIbHUKOB.
IIpsimast 1 OKPY>KHOCTb.
YHeTbIpE€EXYTOJIBHUKH.
Brnncannble nonucaHHBIC
4eTBhIPEXYTOJIbHUKH.
Teopema  Ilugaropa wu
Hayajga  TPUTOHOMETPHUH.
Pemenue o01IMx
TPEYTrOJIbLHUKOB.
IIpaBunbHBIE
MHOTOYTOJIbHUKU.
IIpeoOpazoBanus
IJIOCKOCTH. J[BUKEHUS.
ITono6ue. CummeTpus.
ITnomans. Berauciaenue

napajuieJIbHOCTh u
NEPIIEHANKYJIIPHOCTh HOPSMBIX, YIOJI
MEXy OpsiIMbIMH, CUMMETpUs

OTHOCHUTEJIbHO TOYKH W NPSIMOU; IJIUHA,
paccrosiHue, BEeJIMYWHA yriia, II0INalb,

MEPUMETP.
Hcnoab3oBarb ¢GopmyJibl: nepuMerpa U
IJIOIAAM  MHOTOYI'OJIbHUKOB,  JJIMHBI

OKPY>KHOCTH W MJIOIIAJU Kpyra, oobéma
OPSIMOYTOJIBHOI'O ITapaijlesenuIie/ia.

OnepupoBartb MOHATUSIMHU:
NpsIMOYIrOJibHasE  CHCTEMa  KOOPJMHAT,
BEKTOP; MCIOJIB30BATh OTU NOHSITHUS JUIA
OpPEJICTAaBJIICHUSI JaHHBIX M PEILICHUs 3a-
a4y, B TOM 4YHCJI€ U3 JPYrUX Y4YeOHBIX

OpeIMETOB. Pemartn 3aJ]a4n Ha
HOBTOPEHUE OCHOBHBIX TMOHSITHUMH,
WIJUITFOCTPAIAIO CBsI3EH MEX Y

pa3IuYHBIMHU 4HacTIMU Kypca. Beloupartb
MeTO/ JIJIsl pEIICHUS 3a/1a4H.
Peniarp 3a1a4M U3 NOBCEIHEBHOMN KU3HU




rornanaei. Ilimomanmu
noJ100HBIX (GUTyp.
JlexkapToBBI KOOPAMHATHI
Ha IIJIOCKOCTH.

BekTopsl Ha TJIOCKOCTH




PABOYAA NPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb U
CTATUCTHUKA».7-9 KJIACCBI

HEJIM U3YYEHMSA YYEBHOI'O KYPCA

B coBpemenHomM 1uppoBOM MHpPE BEPOSTHOCTH H
CTaTUCTHKA HOpUOOpeTaroT BCE OONBIIYI0 3HAYUMOCTb,
KaK C TOYKHM 3PCHHUS NPAKTHUYECKUX MPHUIIOKEHUH, TaK U
UX PpoOJiM B OOpa3oBaHUM, HEOOXOAUMOM KaXJIOMY
yenoBeky. Bospacraer umcino  mpodeccuii, nOpu
OBJIQJICHUU KOTOPBIMU TpeOyercss Xxopouias O6a3oBas
MMOJATOTOBKAa B 00JAacTH BEPOSITHOCTA W CTATUCTHKH,
Takasg  MOATOTOBKAa  BaXXHa  JJIs1  IIPOJOJDKEHUS
oOpa3oBaHUSI HW JJIs1 yCIIEIIHOW MNpOo¢hEeCCHOHATILHOU
Kapbephl.

Kaxnp1ii 4eJ10BEeK MOCTOSIHHO NPUHUMAET PEUICHUs Ha
OCHOBE HMEIOIIMXCA y HEro JaHHbIX. A s
OOOCHOBAaHHOTO TPUHSATHUS PEHICHUSI B  YCIOBHSX
HEJIOCTaTKa WM M30bITKa MHGOpPMALMU HEOOXOIUMO B
TOM YHCJIE XOPOUIO CPOPMHUPOBAHHOE BEPOSITHOCTHOE M
CTaTUCTUYECKOE MBIIIICHUE.

HNMeHHO T1I03TOMYy OCTpPO BCTaja HEOOXOIUMOCTH
chopmupoBaTh y oOOydaromMxcsa (YHKIHOHAIBbHYIO
TPaMOTHOCTB, BKJIIOHAIONIYI0O B ceO0d B KadecTBe
HEOTHEMJIEMON COCTABJISIONIEH YMEHNE BOCIIPUHUMATh U
KPUTHYECKHU aHaJIU3UPOBATH nH(OPMAIIHIO,
MPEACTABIICHHYIO B pa3jIMUHbIX (opmax, IIOHUMATh
BEPOSITHOCTHBIN XapaKTep MHOTHX pealbHBIX MPOIECCOB
u 3aBUCHMOCTEM, MPOU3BOJIUTH npocTenime
BEPOSTHOCTHBIE pacu€Thl. 3HAKOMCTBO C OCHOBHBIMH
MpUHIOUIIAMUA cOOpa, aHaIu3a U MPEACTABIICHUS JaHHbBIX
U3 pa3IMdHBIX cdep XKU3HU OOIIecTBa M TOCy/IapCcTBa
npuoOIaeT 00yYaroIIMXCsI K OOIIECTBEHHBIM
nHTepecam. M3ydyeHrne OCHOB KOMOWMHATOPUKH Pa3BUBACT
HaBBIKM OpraHu3aluu nepedbopa u mojacué€ra Yucia
BapMaHTOB, B TOM 4YHCJIE, B NPHUKIAIHBIX 3ajadax.
3HAaKOMCTBO C OCHOBaMHM Teopuu TIpadoB co3aaéT
MaremMaTtudeckui  yHIamMeHT Juid  (QOpMHUpPOBaAHUS
KOMOETeHIIUH B o0OJslacTH WHOPMATHKU U HUPPOBBIX
TexHoJiorui. IloMruMoO 3TOro, npu U3y4eHUH CTAaTUCTHUKU
U BEPOSITHOCTU OOOTAIIAIOTCs TIPEJICTABIICHUS yUallIUXCs



O COBPEMEHHOM KapTMHE MHpAa M MeEToJax €ro

HCCJIe/IOBAaHMS, bopmupyercsi  nmoHuUMaHHE ponu
CTaTUCTUKM KaK HCTOYHHKA COIHAJIbHO 3HAYUMOU
nHdopManuu u 3aKJIaJILIBAIOTCS OCHOBBI

BEPOATHOCTHOI'O MBIIIJICHUS.

B coorBercTBMH € OAHHBIMHU LEJISIMH B CTPYKTYype
nporpaMmbl  ydyebHoro  Kypca  «BepositHocTh m
CTAaTUCTHUKaA» OCHOBHOM IIKOJIBI BBIJACJIICHBI CJEOYIOLINAE
COZIEPKATECIIBHO-METOANUYECKUE JIMHUMU:
«IIpencraBieHue NaHHBIX U ONHCATEIbHAsI CTATUCTUKA»;
«BeposTHOCTBY; «DeMeHTBI KOMOWHATOPHUKI;
«BBeneHue B Teopuio rpados.

Conepxxanue nauHuu «llIpencraBieHue HaHHBIX U
onMcarelbHasi CTAaTUCTUKA» CIY>XUT OCHOBOH JUIA
(opmupoBaHusi HaBBIKOB padOThHI ¢ WHpOpPMaANUEH: OT
YTEHUS u UHTEpOpEeTallui nHopMaImu,
npejcTaBJI€eHHOW B Tabiuuax, Ha JuarpaMmax |
rpadukax a0 cOopa, OpeaCTABICHUS U aHaAJIM3a JTAaHHBIX
C HCIOJIb30BAHUEM CTAaTUCTHUYECKHX XapaKTECPUCTHUK
cpenHUX W pacceuBaHusi. Pabortas ¢ JaHHBIMH,
oOydaroniyecss y4yarcsi CUHUThIBaTb U WHTEPHPETHPOBATH
JIaHHbIE, BBIIBUTaTh, apryMEHTUPOBAaTh U KPUTUKOBATH
MNpOCTEHIINE TUIOTE3bl, Pa3MBIIUISITh HaJl (daKTOpam,
BBI3BIBAIOIIMMH  HU3MEHYUBOCTb, UM OLEHUBATbL UX
BJIMSTHHE HA pacCMaTpHUBaEMbl€ BEJIMYUHBI U ITPOLIECCHI.

HNuryutuBnoe peacTaBIEHUE o ClIy4alHOU
U3MEHYMBOCTH, MCCJIIEJOBAaHHUE 3aKOHOMEPHOCTENM W
TEHAECHIUNA CTAaHOBUTCSI MOTUBUPYIOIIEU OCHOBOHW I
U3Yy4YE€HUs1I TEOPHUHU BEPOSITHOCTEH. bosblioe 3HayeHHe
3€Ch HMEIOT MNPaKTU4YECKHUE 3aJaHus, B YAaCTHOCTHU
OIIBITHIC KJIACCUYECKHUMHU BEPOSITHOCTHBIMH MOJEIISIMU.

IlonAaTHE  BEpPOATHOCTH  BBOAUTCI KAk  Mepa
OpaBAOTIOIO0NST ciiydaiHOro coOwIiTus. [lpm m3ydeHUM
Kypca oOydarommecss 3HAKOMATCA C IPOCTEHIINMU
METOJIaMH BBIYHUCIEHHUsA BEPOSITHOCTEW B CIIy4YaWHBIX
DKCIIEPUMEHTAX C PAaBHOBO3MOXXHBIMHU DJIEMEHTApHBIMU
HCXOJaMH, BEPOSITHOCTHBIMU 3aKOHaMH,
MMO3BOJISIIOIIIMMHY ~ CTaBUTh M peEIIaTh OoJiee CIIOKHBIE
3agaun. B Kypc BXOOAT HaydaJbHBIC MNPEIACTABICHHUS O
CIIy4aiHbIX BEJIMYMHAX u Ux 4HCJIOBBIX



XapaKTePUCTUKAX.
Takxxe B paMKax »dTOTO Kypca OCYLIECTBISIETCS
3HAKOMCTBO  OOydYaroOmMXCsi C  MHOXECTBaMH |

OCHOBHBIMHU onepauusiMu Hax MHO>XECTBAMH,
paccMaTpuBarOTCsl IIPUMEPbl NPUMEHEHUs ISl PELICHUs
3aj1ad, a TaKXe HUCIIOJIb30BAHUA B ApyTUX

MaTeMaTHYECKHUX Kypcaxu y4eOHBIX MpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B 7—9 knaccax wusyuaercs Kypc «BeposTHOCTH U

CTAaTUCTHUKA», B KOTOPBIH BXOJISIT pa3aensbl:
«IIpencraBinenue JaHHBIX U OMHCATEIbHAasl CTATUCTUKA»;
«BeposTHOCTB»; «DneMeHTHI KOMOWHAaTOPUKI;

«BBeneHnue B Teopuro rpadgon».

Ha usydyenue nanHoro kypca orBoauT 1 ydyeOHBIN yac
B HEJNEJII0O B TEYECHUE Ka)KJIOro roja OOy4deHHs, BCETO
102 y4yeOHBIX Haca.



COHAEPXAHUME YYEBHOI'O KYPCA (I10 'OJIAM OBYUYEHUN )
7 kJjacc

IlpencraBienue naHHBIX B BUAE TAaOJUL, AuarpamMm, rpadukoB. 3anogHeHue Tadiau,
YTEHHUE U IOCTPOCHHE JauarpaMm (CTOJIOMKOBBIX (CTOJOYATHIX) WM KPYroBbIX). UTeHHE
rpadMKOB peanbHBIX TIIporeccoB. M3BieueHue wWHpoOpMAIIMM W3 JaUarpaMm ©W TaOJIHIL,
HUCIIOIb30BAaHUE U MHTEpIpPETAUs JaHHBIX.

OnucarenpHasi CTAaTUCTUKA: Cpe/iHee apuMeTHYEeCcKoe, Me/InaHa, pa3Max, Haubobiiee
U HaUMCHbIIIee 3HA4YCeHUs HaOopa UYHCIOBBIX JaHHBIX. lIpumepsl ciydyaliHON
U3MEHYUBOCTH.

Cny4daiiHbIil SKCTIEpUMEHT (OIIBIT) U cilyuyaiiHoe coObiTue. BepositTHOCTh M yactoTa. Posb
MaJIOBEPOSTHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MpHUpPOE U B oOmiecTBe. MoHeTa
U UrpajibHast KOCTbB TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. CreneHb BepinuHbL. Yuciao pédep u cymMMmapHas CTEICHb
BepiuuuH. [Ipencrasinenue o cBsizHocTH rpada. Llenu u mukisl. I[Tytu B rpadax. O6xon
rpada (siiiepoB nyTh).IIpencraBinenne o0 opueHTHpoBaHHOM rpade. Pemienue 3amayq
C NOMOIIbI0 TpadoB.

8 kiacc
IIpencraBinenre maHHBIX B BUAE TaOiIul, auarpamm, rpadukoB. MHOXKECTBO, DIEMEHT
MHO)KeCTBa, ITOAMHOXKECTBO. OHepaHI/II/I Ha MHOXCECTBaMMU. O6T)CJII/IH6HI/I6,

nepeceuyeHue, gonojHeHue. CBolcTBa omnepanuii HaJg MHOKECTBAMHU: NEPEMECTUTEIBHOE,
coueTaTelbHOE, paclpelesuTeIbHOe, BKJIIOUYeHUs. lcnoab3oBaHue rpaduueckoro
OpPECTABICHUS] MHOYKECTB JIJIsl OIHMCAHUSI PEAIbHBIX
OPOLIECCOB U SIBJICHUH, IIPU PEUICHUU 3a7a4.

N3smepenne pacceuBaHusi JaHHBIX. Jluconepcuss W CTaHAApPTHOE OTKJIIOHEHHE
4UCJIOBBIX HaOOpoB. Jlnarpamma pacceuBaHUsI.



DJyieMeHTapHbIe COOBITHSI ciiydallHOro ombita. CiydaiiHele coObiTUs. BepositHocTH
coObITHI. OIBITEI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COObITUAMU. CilyualHbIi BBIOOD.
CBsI3b MEXIYy MaJIOBEPOSITHBIMU U TIPAKTUYECKHU JTOCTOBEPHBIMHU COOBITHUSIMU B IPHUPOJIE,
oOIecTBe U HayKe.

JepeBo. CBoiicTBa JIE€pEBBEB: €IWHCTBEHHOCTH IIyTH, CYIIECTBOBAaHME BHUCIYEN
BEPILUMHBI, CBSI3b MEXJy 4YHMCIOM BEpIIMH M 4YHCIOM pEGep. IlpaBuio yMHOMXEHUS.
Penrenue 3amau ¢ momoipio rpados. [IpoTtuBomnonoxxusie coObiThs. Juarpamma Diinepa.
OObenuHeHue u nepeceueHue coObITU. HecoBmecTHble coObITHsA. DOpMyJia CIOKEHUS
BEpOSATHOCTEN. YcloBHasi BeposiTHOCTh. [IpaBmiio ymHoxxenusi. HezaBucumbie COOBITHS.
IIpencraBnenue DKCIIEPUMEHTA B BHJE JepeBa. PenleHue 3amady Ha HaxXO0XICHUE
BEPOSITHOCTEN € MOMOILBIO JIEpeBa CIIy4alHOIro SKCIEpUMEHTAa, JuarpaMm Oiiepa.

9 knacc

IlpencraBienue naHHBIX B BHJE TaOIUL, AuarpamMMm, TpaduKoOB, UHTEpIpeTaLUs
JTaHHBIX. UTeHHE U MOCTPOSHUE TAOJIUL, IUarpaMM, rpapuKOB MO pealbHbIM JTaHHBIM.

IlepecrtanoBku u dakropuan. Coueranusi U 4ucjiao codetanuu. Tpeyrombuuk Ilackans.
Penrenue 3agay ¢ uCroab30BaHUEM KOMOWHATOPHUKU.

I'eomerpuueckas BeposiTHOCTh. CirydaiiHblii BBIOOp TOUKHU U3 (GUTYPBI HA IJIOCKOCTH, U3
OTpE€3Ka U U3 AYyI'M OKPY>XHOCTH.

HUcnoeitanme. Ycnex u Heynada. Cepuss ucnbITaHui 10 nepBoro ycnexa. Cepus
ucnbelTanuii bepuynnu. BepositHocTr coObITHIT B cepur ucnibITaHUN bepHym.

CnydaiiHasi BeIMYMHA U pacHOpeieJIieHUue BeposiTHOCcTeH. MaTteMaThdyeckoe OKUJIaHUue U
aucnepcusi. Ilpumepsl MaTeMaTHYECKOIO OKHUIAAHUSL KaK TEOPETHUYECKOTO CpPEIHErO
3HA4YE€HUs BEJIMYUHBI. MaTeMaTH4ecKoe 0KHUJaHUuEe U JUCTIEPCUS CITyYalHOW BEJIUYHHBI
«YHUCJIO YCIIEXOB B CEPUM UCIBITAHUU bepHyim».

ITorsaTne o 3akoHe OonBMHUX YHUced. M3MepeHue BEpOSITHOCTEH C IMOMOIIBIO YacTOT.



Ponb n 3HaYeHne 3aKoHA OOJIBITUX YHUCEII B IPUPOJIC U OOIIIECTRBE.

IIJIAHUPYEMBIE [IPEJIMETHBIE PE3YJIbTATHI OCBOEHMS ITPUMEPHOM PABOYEN ITPOI'PAMMBI

KYPCA (IIO TOJAM OBYYEHUN A1)

IIpeameTHble pe3ynbTaThl OCBOEHUS Kypca «BepossTHOCTh U cTaTUCTHKa» B 7—9 Kilaccax

XapaKTEePU3YIOTCS CIEAYIOINMHA YMEHUSIMU.

7 kJyacc

6 UHurate uHpOpMaIMIO, MPEJACTABICHHYIO B TaOJUIax, Ha JguarpaMmax; MpeJCTaBIISITh
JIaHHBIE B BUJE TaOJIMIl, CTPOUTH JTUArpaMMbl (CTOJIOUKOBBIE (CTOJI0YATHIC) U KPYTOBBIC)
IO MacCUBaM 3HA4Y€HUM.

6 OnwuceiBaTh WU HMHTEPIPETHPOBATH pEabHbIE YHCIJIOBBIC JAaHHBIC, IIPEJICTAaBJICHHBIC B
tabnunax, Ha Auarpammax, rpadukax.

6 Hcrnonbp3oBaTh AJIsi ONMCaHUsI JaHHBIX CTAaTUCTUYECKHE XapaKTEPUCTHUKU: CpeaHEee
apudmeTnyecKkoe, MeauaHa, HauOOoIbIIIee 1 HaUMEHbIIIee 3HAaUCHUSI, pa3Max.

6 Hmerp mpencraBjeHHE O CIy4YallHOM W3MEHYMBOCTH Ha IpUMEpax LeH, (PU3NUECKUX
BE€JIMYWUH, AHTPOIMOMETPUUYECKHUX JIaHHBIX; UMETh IIPEJCTABIEHUE O CTATUCTUYECKOU
YCTOWYHUBOCTH.

8 kiacc

6 H3Bnekatb U mnpeoOpa3oBbIBaTh HH(MOpPMAIIUIO, MPEJICTABICHHYIO B BHUAE TaOIUl,
uarpamMm, rpauKoOB; TIPEACTABIISITh JJaHHBIE B BUAE TAOJHUIl, AUAarpaMm, rpadukoB.

6 OnuceIBaTh JITaHHBIE C TOMOIIBIO CTATUCTHYECKUX TTOKa3aTeIeH: CpeTHUX 3HAYCHUH U
Mep pacceuBaHUs (pa3Max, JHUCIIEPCHS U CTaHJIapTHOE OTKJIOHEHHE).

6 HaxonuTh 4YacTOTHI YHUCIOBBIX 3HAYEHUW W YaCTOThI COOBITUNM, B TOM YHCJIE TIO
pe3ynabTaTaM U3MEpPEeHUU U HaOJIOJICHUN.

6 HaxoauTh BEpPOSATHOCTH CIIydaWHBIX COOBITHM B ONBITaX, 3Has BEPOSITHOCTU



SJIEMEHTAPHBIX  COOBITHI, B TOM YHCJIE B  ONBITaX C PAaBHOBO3MOXXHBIMHU
3JIEMEHTAPHBIMH COOBITHSIMU.

6 Hcnonbp3oBaTh rpaduuecKkue MOACHU: AEPEBO CIYyYailHOrO 3KCIEPUMEHTA, JHArpamMMbl
Dunepa, yucoBasi mpsiMasi.

6 OrmnepupoBaTh IOHATUSIMU: MHOXXECTBO, MHOJMHOKECTBO; BBIIOJHIATh OI€pallid Haxg
MHO>KECTBAaMM: OOBEJAUHEHHUE, IIePECeUEHUE, JIOINOJIHECHUE; IEePEeUuCIATh >SIIEMEHTHI
MHOECTB; IIPUMEHSITh CBOMCTBA MHOKECTB.

6 Hcnomnp3oBaTh rpaduyueckoe MNpPEeACTaBICHHE MHOXXECTB U CBS3EU MEXAy HUMHU JUIA
OMHUCAHMs MPOIECCOB U SIBJICHUI, B TOM YHCJE MPU PEIICHUHU 3a7a4 U3 APYTUX y4eOHBIX
IIPEAMETOB U KypCOB.

9 knacc

6  U3Bnekarb MW MpeoOpa3oBbIBaTh HH(pOpMAILMIO, MOPEACTABICHHYIO B pa3JIMYHBIX
UCTOYHHKAX B BHUAE TaOIMUI, AUArpaMMm, IpadHUKOB; MNPEJACTaBISATH JaHHbIE B BHIE
TabJIvI, AUarpamMm, rpagukos.

6 Pemnrate 3as1aum opraHu30BaHHBIM IIEpeOOPOM BapHUAHTOB, a TaKKE C HMCIIOJIb30BaHUEM
KOMOMHATOPHBIX MPAaBUII U METOOB.

6 Mcnonp3oBaTh onucaTelbHbIE XapaKTEPUCTHUKU ISl MACCHBOB YHMCJIOBBIX JIJAHHBIX, B
TOM YHUCJIE CPESAHUE 3HAYCHUS U MEPbl PACCEUBAHUSL.

6 HaxoauTk YacTOTHl 3HAYCHWH W YaCTOTHI COOBITHS, B TOM YHCIIE MOJIB3YSCh
pe3yJibTaTaMH NPOBEAEHHBIX U3MEPEHUI U HAOIIOACHUIA.

6 HaxoauTh BEpOSITHOCTH CIyYaWHBIX COOBITUN B M3YUYEHHBIX ONbITaX, B TOM YHCJIE B
OMBITaX C PAaBHOBO3MOXXHBIMHM JJIEMEHTAPHBIMU COOBITHUSIMH, B CEPHUSIX HUCHBITAHUNU 10
NEPBOrO yclexa, B CEpUsiX UCIbITaHNN bepHyiuin.

6 IMeTh npeacTaBiIeHUE O CIIy4YallHOW BEJIMUMHE U O PaCHpEICIICHUU BEPOSITHOCTEN.

6 MMeTp npeacTaBieHUE O 3aKOHE OONBIIMX YMCEJI KaK O NPOSBICHUN 3aKOHOMEPHOCTH B



CIIy4yaliHOI M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIIMX YHUCEN B IPUPOJE U OOIIECTBE.

TEMATHUYECKOE TINIAHUPOBAHUE YYEBHOI'O KYPCA(IIO TOAAM OBYYEHUS)
7 xinacc (He menee 34 4)

Ha3Banue pa3nena
(Tembl) (4uCI0
4acoB)

OcHOBHOe coJepkaHue

XapakTepucTHKA J1eSITeJbHOCTH
o0yuyarmuxcsi

IIpexacraBieHue TaHHBIX
(7 9)

IIpencraBiieHre NaHHBIX B
Tadnmuuax. [lpaktunueckue

BBIYUCIICHUA o
TaOJIMYHBIM JTAHHBIM.
HN3Bneuyenue 5
UHTEpIIpeTanus
TAOJIUYHBIX JJAHHBIX.
IIpakTnueckas padorta
«Tabmuuen».
I'padpuueckoe
MpeJICTaBJICHUE JaHHBIX B
BUJE KpPYT'OBBIX,
CTOJIOUKOBBIX
(cronbuaThiX) JUArpaMM.
YUreHne ©W  IOCTPOECHHE
JAAArpaMm. IIpumepsl

OcBauBaTh C€HoOCO0bI IPEACTABIICHUS
CTaTUCTUUYECKUX JIAHHBIX W YHCIIOBBIX
MAacCCUBOB C TMOMOIIBIO Tabaul u
JarpamMm c HUCIIOJIb30BaHUEM
aKTyallbHBIX W BaXHBIX  JIAHHBIX
(nemorpaduueckue JIaHHBIE,
IIPOU3BOJICTBO OPOMBIIIJIEHHOM u
CEJIIbCKOXO35IMCTBEHHOM HPOAYKIIMH,
OOIIIeCTBEHHBIE U TIPUPOJIHBIE SIBJICHUS).
HN3yuars MeToabl pabOThl C TAOJIUYHBIMU
U rpapuyecKkuMu HOpeaCcTaBICHUSIMU
JaHHBIX C NOOMOHIBIO HU(PPOBBIX
PECYPCOB B XOJI€ MPAKTHUICCKUX PadOT




naeMorpadgudecKkux
auarpamMMm. [lpakTudeckas
paboTta «/lnarpaMMbD»

OnucarejbHas
CTATHCTHKA

(8w

YucnoBbie HAOOPHI.
Cpennee apudmeTHyeckoe.
Menuana 4ucIIoBOro Habopa.
YcTOoMYnBOCTh MEIHUAHEI.
IIpakTnueckast padora
«CpemHue3HaueHUS .
HaubGomnbiee n
HauMeEHbIIIee 3HAUCHUS
qucyioBoro Habopa. Pazmax

OcBauBaTh NMOHATHUSA. YHUCIOBOW HaOOp,
Mepa ILeHTpaJibHOW TeHAeHIUU (Mepa
IIeHTpa), B TOM 4YHCJIE CpeJHee
apudmeTudeckoe, MeIMaHa.

OnuceiBaTh CTaTUCTUYECKHUE HAaHHBIC C
IMOMOIIBIO CPETHEro apuMETUYECKOrO
U Meauanel. Pemiate 3aaun.

HN3yyarp cBOMCTBa CpEOHUX, B TOM

4qucJie C MOMOIIBIO Ou(POBBIX
pecypcoB, B XO0J€ IPAKTHYECKHX
pabor. OcBauBarthb MOHSATHS

HauOoJIbIlIee U HaWMEHBIIECS 3HAUYCHUS
4HUCJIIOBOTO MacCHBa, pa3max.

Pemiats 3agaum Ha BBIOOp cmocoba
OIIMCaHUs JAHHBIX B COOTBETCTBHUH C
IpUpoOIOH JaHHBIX u HeIIMU
HCCJICIOBAHUS




Cayuaiinas CnydaiiHasi u3MeHYUBOCTH | OcBauBaTh MOHATHS: yacToTa
U3MEHYUBOCTH (mpumepsl). YacrtoTa | 3Ha4YeHUN B MacCUBE€  JAaHHBIX,
(6 u) 3HAQUEHUW B  MacCHUBE | IPyNIIMPOBKa JAHHBIX, THCTOTpaMMa.
JTaHHBIX. I'pynnupoBka. | CTtpouthb u aHAJIU3MPOBATH
I'ucrorpammel. TUCTOTPaMMBbI, MOAOUPATH MOJAXOISIINN
IIpakTuueckas pabora | mar TPYHOIIUPOBKHU. OcBauBartb
«Cyuatinas rpaduuecKkue IpeJICTABICHUS] Pa3HbIX
U3MEHYHUBOCTBH» BUJOB CJIy4YailHOW H3MEHYMBOCTHU, B
TOM 4YHCJIE€ C NOMOMIBI0 HHUPPOBBIX
pecypcoB, B XOJl€ MOPAKTUYECKOU

paboThI
BBenenue B Teopuio I'pad, Bepmmna, pebpo. | OcBauBarTh NMOHATHSA: rpad,
rpagos IIpencraBnenue 3amaum ¢ | BepminHa rpada, pedpo  rpada,
(4 ) nomoItkio rpada. CteneHb | creneHb (BaJIEHTHOCTb  BEPIIHUHBI),

(BaJIEHTHOCTBH)  BEPIIHUHBI.
Yucno p€dep u cymmapHast
creneHp BepmuH. llens n

nuky. Ilyte B rpade.
IIpencraBinenue 0]
cBsizHOCcTU Tpada. OO6xoxn
rpada (PHJIEPOB  IIyTh).
ITpencraBnenue 00

OPUEHTHUPOBAHHBIX Irpadax

LEIb U IIUKII.

OcBauBaTh NOHATHA: NYTh B rpade,
3ilepoB MyTh, obxon rpada,
OPUEHTHUPOBAHHBIN rpad.

Pematn 3ajavdd Ha IIOMCK CYMMBI
cTerneHe Bep- mIMH rpada, Ha IMOUCK
obxoma rpada, Ha TOUCK MyTEeH B
OPHEHTHUPOBAHHBIX I'padax.
OcBauBaTh €HOCOOBI TIPEACTABICHUS
3a/la4 U3 Kypca anreOpbl, T€eOMEeTpHH,
TEOPUU BEPOSATHOCTEMH, IPYyTrux




NpeIMETOB C OOMOIIbI0  rpados
(kapThl, CXEMbI, DJICKTPHUYCCKHUEC
LCIIH, G yHKIIMOHATILHBIC

COOTBETCTBHUSI) HA IpUMEpax

BeposiTHOCTH M 4acTOTa
CJAYYalHOr0 COOBITUSA
(4 )

CryuyaiiHbI OIBIT H
clIydaifHOe coOrITHE.
BepositHocTh W 4YacToTa
COOBITHSI. Ponnb
MaJIOBEPOSITHBIX "
NPaKTUYCCKHU

JIOCTOBEPHBIX COOBITHII B
OpupoJe U B OOIIECTBE.

Monera u  wurpajgbHas
KOCTh B TEOpUH
BEPOSATHOCTEN.
IIpakTuueckas padora
«YHacrora BBITTAJICHUS
opiaa»

OcBauBaTb NOHATHS:  CIy4YalHBIN
OIIBIT u cily4aitHoe coObITHE,
MaJIOBEPOSATHOE u OPAKTUYECKHU
JIOCTOBEPHOE COOBITHE.

H3yuarts 3HAa4YUMOCTb

MaJIOBEPOSATHBIX COOBITUN B IIPUPOJE
U oO1iecTBEe Ha BaXXHBIX OpUMeEpax
(aBapumn, HECUYaCTHBbIE ciry4au,
3alUTa NepCOHAIBLHON HH(pOpMaLINH,
nepeayda JaHHbIX).

H3yuarsb poJIb KJIACCUYECKHUX
BEPOSITHOCTHBIX MojeJied (MoOHerTa,
urpajbHas KOCTB) B TEOpUH
BEPOATHOCTEM.

Ha6awopare uW M3yyaTb  4acToTy
COOBITUH B MPOCTBHIX IKCIIEPUMEHTAX,
B TOM YHCJI€ C MOMOIIBIO MUPPOBBIX
pecypcoB, B XOJi€ TMPAKTHYECKOU
paboThl




O000menune, KOHTPOJIb
(5w

IIpencraBnenue  nNaHHBIX.
OnwucaresnpHas
craTucTtuka. BepositHOCTH

CJIy4allHOTO COOBITHS

IToBTOpPATH U3y4YECHHOE U
BBICTPANMBATh CUCTEMY 3HAHUM.
Pemarp 3agaum Ha npeacTaBieHUE U
ONMCaHUE JAHHBIX C  I[TOMOIIBIO
U3y4YEHHBIX XapaKTEPUCTHK.
OO0cy:xaaTp npuMepbl  CIIy4yalHBIX
COOBITUH, MaJIOBEPOSATHBIX u
MIPAaKTUYECKHU JIOCTOBEPHBIX
CIIy4aWHBIX COOBITHH, WX pOJU B
HPUPOJE U )KU3HU YEJIOBEKA

8 kuacc (He menee 34 )

Ha3zBanue pasaena

OcHoBHOE copepxaHue

XapakTepucTuKa JesiTeJIbHOCTH

(Tembl) (YUCI0 o0yyaruuxcsi
4aCOB)

IMoBTopenue kypca7 | IlpencraBnenue gaHHbBIX. | [loBTOpPATHL H3yueHHOE U BBICTPAUBATDH

KJjacca OmnucarenbHast CHUCTEMY 3HAaHUM.

(4 q) CTaTHUCTHUKA. CnyuyanHas | Pemars 3agauyM Ha OpPEACTaBICHUE H
U3MEeH4YNBOCTh. (CpenHue | onucaHue JTaHHBIX c OMOILBIO
4HCJIOBOroHabopa. W3y4YEHHBIX  XapakTepucTuk. Pemarthb
Crnyyaiinbie COOBITHS. | 3aJa4H Ha MpeAcTaBJIeHUE
BeposiTHOCTM W YacTOTHI. | TPYHIIMPOBAHHBIX JaHHBIX W ONHUCAHUE
Krnaccuueckue MOJICNIU | CIIy4YalHOW M3MEHYHUBOCTH.

TEOpHUU BeposiTHOCTEN: | Pemarb 3aaum Ha ONpeAeIC€HUE YaCTOTHI




MOHE€Ta W  UrpajibHasl | CIy4YalHbIX COOBITHH, o0cyKJieHre
KOCTBH IIPUMEPOB CITy49alHbBIX COOBITHIA,
MaJIOBEPOSITHBIX u OPaKTUIECKU
JIOCTOBEPHBIX CIIYYaWHBIX COOBITHI, WX
POJIH B IIPUPOACH KMU3HHU YEJIOBEKa
OnucareabHasi OtxyioHenusi. [Jucnepcus | OcBamBarh MNOHATHS: JUCHEPCUA U
CTATHCTHKA. YHCIIOBOTO HaOopa. | CTaHJApTHOE OTKJIOHEHUE, NUCIOIb30BaTh

PaccenBanue JaHHBIX
(4 4)

CraHmapTHOE OTKJIOHCHHUE
YHCIIOBOTO Habopa.
JluarpamMMbl paccenBaHUs

OTHU XAapaKTCPUCTHUKMU [OJIsA OIIMCAaHMA
pacCcCuBaHUsL JaHHBIX. BeiBuraTh
rumnore3sbl 00 OTCYTCTBHUHU WJIM HAJIUYIUHN
CBs3M 110 JuarpamMmmamM pacCCruBaHUA.
CTpOI/ITb AuarpamMmbl pacCCUBaAHUA TI0
HUMCHOIIIMMCA JaHHBbIM, B TOM 4YHCJIC C
IIOMOIIIBIO KOMIIBIOTCPA

MHuo:xecTBa (4 4)

MHnokecTBO,
MOJIMHOXKeCcTBO. Oriepaiinu
Ha MHOXCCTBAMMU:
o0BbeIUHEHUE,
repecevyeHue,

JOTIOJTHEHHE.

OcBauBaTh NOHSIITHUS MHOXECTBO, DJICMCHT
MHOXECTBA, TIOAMHOXKCCTBO.

BbINOJHATH onepanmuu Hajl
MHOXCCTBaMM: 06’be,Z[I/IHCHI/Ie,
nepeCcecucHuc, AOIMOJTHCHHUC.




CpoiicTBa onepanuii HaJ
MHO>KECTBaMU:
epEeMECTUTEIILHOE,
codcTaTrelibHOC,
pacrnpeneuTeIbHOe,
BKJIIOUCHUSI.

I'padpuueckoe
OpeACTaBICHUE MHOXKECTB

Hcnoan3oBaTh CBOMCTBA:
MEePEMECTUTEIILHOE, COUETATEILHOE,
pacnpeneuTeIbHOS, BKIFOUCHHUS.
Hcnoan3oBaTh rpadudeckoe
MpEeACTaBJICHUE MHOYKECTB IIPU ONMHUCAHUU
pealbHBIX TIPOIIECCOB M SIBJICHUM, MPH
peleHnn 3aj1a4 U3 JAPYrux y4eOHBIX
PEAMETOB U KYypPCOB

BeposiTHOCTH
CJIy4ailHOT 0
coObITHS

(6 )

DneMeHTapHbIe COOBITHSI.
Cnyuaiinbie COOBITHSL.
bnaronpusitcTByromue

DJIEMEHTApHBIE  COOBITHS.

BepositHocTH COOBITHIA.
OnbIThI C paBHO-
BO3MOYKHBIMH
3JIEMEHTapHBIMU
coopiTusiMH.  CirydaitHBIN
BBIOOD.

IIpakTueckast pabota
«OTIBITBI C
PaBHOBO3MOKHBIMH
3JIEMEHTapPHBI- MH
COOBITHUSIMI)

OcBauBaTh NOHSATHS.  DJICMEHTAPHOC
coOmITHE, CIlydaliHOE€  COOBITHE  KakK

COBOKYITHOCTB OJIaronmpUsTCTBYIOIINX
3JIEMEHTapPHBIX COOBITH,
PaBHOBO3MOYKHBIE 3J€MEHTapHbIEe

coObITHs. Pemiars 3a1a4um Ha BBIUYMCIIEHUE
BEPOATHOCTEH COOBITHUN MO BEPOSITHOCTAM
SJIEMEHTApHBIX COOBITMM  ClIydyallHOIO
onbiTa. Pemiarb 3aga4yM Ha BBIYUCIICHUE
BEPOSATHOCTEH COOBITHH B OIBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTApHBIMU
COOBITHUSIMH, B TOM YHCJIE€ C TMOMOIIbIO
komnberorepa. IIpoBoaurte M HU3y4aTrhb
ONBITHI C PaBHOBO3MOXXHBIMH
3JIEMEHTAPHBIMU COOBITHSIMHU (c




UCIIOJIb30BAHUEM  MOHET, UIrpaJIbHBIX
KOCTEM, Jpyrux Mojaejer) B  Xonae
MPAKTHYECKON pabOThI

BBenenue B Teopuio

Jepeso. CpoiicTBa jnepeBa:

OcBauBaThb NOHATHS: JEpPEBO Kak rpad

rpagos €IUHCTBEHHOCTbH nyTH, | 6e3 IMKIa, BUCsAYash BeplInMHA (JIHUCT),
(4 v) CyLIECTBOBAHME BUCSAYEH | BETBb JepeBa, IIyTh B JICPEBE, AUAMETP
BEpLIMHBI, CBsI3b MEXAY | JepeBa.
4HCJIOM BEpUIMH U uuciaoM | H3yuarsb CBOMCTBA JiepeBa:
pédep. IIpaBuno | cymiectBoBaHuE BUCSTYEN BEPUINHBI,
YMHOXEHUS €IUHCTBEHHOCTb IIyTH MEXAYy ABYyMs:
BEpLIMHAMM, CBSI3b MEXJYy  YHUCIOM
BEepIIMH H 4uciom pédep. Pemartsn
3a/Jla4M Ha IIOUCK U NEPEUYHUCIECHUE IIyTel
B JEpeBe, OIPEACICHUE YHCJIa BEPIINH
i peGep B aepeBe, 00Xoa OWMHAPHOTO
JepeBa, B TOM 4YMCJIIE C HOPUMEHEHHEM
paBUJIa YMHOXKEHUs
Cayuaiinbie IIpoTuBomnonOXHOE OcBaunBarthb NOHATHSA: B3aIMHO
coObITHA COOBITHE. JuarpamMma | OpOTUBOIIOJIOKHBIE COOBITHUS, OIlepaluu
(8 u) Oiinepa. OObeauMHEHHWE W | HAA  COOBITHUSIMM, oO0benuHEeHNE U
nepeceyeHue COOBITHH. | TIEpeceuecHUEe COOBITH, auarpaMmma
HecoBmecTHbie coOwiTus. | Dinepa (Ditinepa—BenHa), coBMecTHbIE
dopmyna CJIOKCHUSI | U HECOBMECTHBIC COOBITHS.
BEPOATHOCTEM. IlpaBuino | M3yyarb TeopeMBl O  BEPOATHOCTH




YMHO>XEHHUSI BEPOATHOCTEU.
YcinoBHas BEPOSATHOCTb.
HezaBucumeie COOBITHSI.
IIpencrasienue
CIIy4alHOI'0 DKCIIEpUMEHTAa
B BHUJIE JIepeBa

00BeIMHEHHST JIBYX COOBITUI ((POpMYJIBI
CJIOKEHHSI BEPOSITHOCTEH).

Pemiats 3a1a4m, B TOM YHCJI€ TEKCTOBBIC
3a/Jla4yd Ha OIIPEJIeJICHUE BEPOSITHOCTEH
00BbECIUHEHUS U TIEPECEUYCHUsI COOBITHI C
IMOMOIIIBIO YMCIOBOH MPSIMOM, JHarpamm

Ditepa, bopmyIel CIIOXKCHUS
BEPOSITHOCTEM.
OcBauBaTh NOHSATHUSA: MIPaBUJIIO

YMHOKEHHUSI  BEPOSITHOCTEH,  yCJIOBHAas
BEPOSITHOCTh, HE3aBUCUMBIC  COOBITHUS
JE€PEBO CIIy4alHOIr'O OIbITA.

H3yuars cBoOlicTBA (onpenenenus)
HE3aBHUCHUMBIX COOBITHIA.

Pemiarsp 3amaum Ha oONOpelesieHUE WU
HWCIIOIb30BAHHUE HE3aBUCHUMBIX COOBITHIA.
Pemrath 3a1a4M Ha MOUCK BEPOSITHOCTEM,
B TOM qUCIIe YCIIOBHBIX, C
UCOOJIb30BAHUEM  J€peBa  CIIy4alHOTO
OIIbITa




0O0600menue,
KOHTPOJIb
(4 9)

IIpencraBienue  NaHHBIX.
OnucarenpHas

CTAaTUCTHKA. I'padsr.
BepostHOCTH ciryyallHOTO
COOBITHS. DJeMEeHTHI
KOMOWHATOPHUKH

IToBTOpPSATH U3yUYEHHOE U BHICTPAMBATDH
CUCTeMY 3HaAHUM.

Pemiars 3agaum Ha TIpeJICTABJICHUE U
OnUCaHUue JTaHHBIX c OMOIIBIO
U3YYEHHBIX  XapakTepucTtuk. Pemarsb
3aJa4M C IpuMeHeHuem rpados.

Pemiatn 3aa4uu Ha HaXO0XJICHUE
BEpPOSITHOCTH CIIy4aHOTO COOBITHUSI TIO
BEPOSATHOCTSIM DJJIEMEHTAPHBIX COOBITHH,

B TOM 4% (o) (5 B oImbITax C
PaBHOBO3MO>XHBIMU 3JIEMEHTapHBIMH
COOBITHUSIMU.

Pemiatn 3aaa4u Ha  HaXOXIEHHE
BE€POSITHOCTEN 00BEeIMHEHUST u
epeceveHus: COOBITHIl, B TOM YHCIIC
HE3aBHCHUMBIX, c HCIIOJIb30BaHUEM

rpauyuecKkux TIPeJICTaBIICHUN © JiepeBa
CIIy4ailHOT'O OTIBITA.

Pemnars 3amaum Ha  NEpEUYHCIICHUE
KOMOWHaIu  (4uciia  MOepecTaHOBOK,
qHCclia COYEeTaHWi), Ha HaXOXICHUE
BEPOSITHOCTEH COOBITHI C TPUMEHEHUEM
KOMOWHATOpPUKHU, B TOM YHCIE C
HUCTIOIb30BaHUEM TpeyronbHuka [lackans




9 knacc (He meHee 34 u)

Ha3Banue pa3aena
(TeMbI) (4YHCJI0 YACOB)

OcHOBHOe coJepkaHue

XapakTepucTHKA JeSITeJbHOCTH
00yyarIuxcst

IloBTOpPEeHue Kypca8
KJjacca
(4 9)

IIpencraBneHne OaHHBIX.

OmnmucarenpHast
CTaTUCTHUKA. Onepanuu
HaI COOBITUSIMU.

HezaBucumocTts cOOBITUH

IToBTOpPSATH N3yUYEHHOE U BBICTPAUBATH
CUCTEeMY 3HAHUM.

Pemiats 3amauym Ha IIpeaCTaBIE€HUE U
OITMCaHUEC JaHHBIX.

Pemiats 3agaum  Ha  HaXOXJEHUE

BEPOSITHOCTEM oOBeTUHEHUS u
rnepecedyeHus: COOBITUI, B TOM YHUCIHE
HE3aBHUCHUMBIX, c HUCITOJIBb30BaHUEM

rpaguyeckux MpeacTaBICHUNM U JAepeBa
CJIy4alHOT'O OIIbITA.

Pemiare 3amaum Ha  IIEpEUYHCIICHUE
KOMOMHanu  (4ucia  INepecTaHOBOK,
yucjaa COYETaHWii), Ha HaXO0XXIEHHE
BEPOSITHOCTEN COOBITUH C NPHUMEHEHHEM
KOMOMHATOPUKH, B TOM YHCJIE C
HCIIOJIb30BaHUEM TpeyroabHuka [lackans




DJIeMEeHTBI KomOunaropHoe mnpaswio | OcBamBaTh MNOHATHS. KOMOWHATOPHOE
KOMOUHATOPUKH YMHOYKEHUSI. IIPaBUJIO YMHOY>XE€HHUs, YHOPsJA04YEeHHas
(4 ) IlepecTanoBKkH. napa, Tpoilika oObEKTOB, IIEpEeCTaHOBKA,
®dakrtopuan. Coueranus U | pakTopuaj dYHCIIA, COYECTAHHUE, YUCIO
4UCII0 COYETaHUU. | cOoYeTaHUM, TpeyrojabHUK Ilackas.
TpeyroabHUK Ilackans. | Pemarp 3amaum  Ha  II€pEUMCIICHHUE
IIpakTrueckas pabora | ynopsao4eHHBIX nap, TPOEK,
«Bpruncnenue IepeyUnciICHUe epeCcTaHOBOK u
BEPOSITHOCTEN Cc | coueraHuit 3JIEMEHTOB pa3aIUYHbIX
HUCHOJIb30BaHUEM MHOYECTB.
KOMOMHATOpHBIX GyHKIMA | Pemars 3ajauyM Ha TPUMEHEHHE YHCIIA
SJIEKTPOHHBIX TAOJIUI» coueTaHu B airedOpe (cokpaliEHHOE
yYMHOX@eHHue, OnHoM HrpiotoHa). Pemars,
NpUMMeHsAsi KOMOMHATOPHUKY, 3aJadyd Ha
BBIYHUCJICHHE BEPOSITHOCTEH, B TOM
4HUCcJI€ € TOMOLIBIO  DIEKTPOHHBIX
TAOJIMIL B XOA€ MPAKTUYECKON pabOThI
I'eomerpuueckas I'eomerpuueckas OcBauBaTh NOHATHE TI'€OMETPUUYECKOU
BEPOSATHOCTD BeposiTHOCTh. CiyuaiiHblii | BeposATHOcTH. Pemartsb 3aa4u Ha
(4 ) BBIOOp TOYKH M3 (PUTYPHl | HaXOXJEHHE BEPOSITHOCTEH B OIBITaX,

Ha MJIOCKOCTH, u3
OTpEe3Ka, u3 Ayrua
OKPY>XHOCTH

MNpeJICTaBUMBIX KaK BBIOOp TOYEK U3
MHOTOYIOJIbHUKA, Kpyra, OTpe3Ka W
yTU OKPY’KHOCTH, 4HCIJIOBOTO
IIPOMEXKYTKA




HUcnuiTanuns
Bepnysau (6 1)

HUcnoeiTanue. VYcnex w
Hey1aya. Cepus
UCOBITAHUWA OO0 IIEPBOTrO
ycrexa. Hcnbrranus
bepnynnu. BepostHOCTH
COOBITHUM B cepuu
UCIIBITAHUM bepnymnu.

IIpakTnueckas padora
«Hcnbsrranust bepHym»

OcBauBarthb NOHATHUSA HUCIBITAaHUE,
3JIEMEHTApHOE COOBITME B HCHBITAHUU
(ycnex u Heyjaaua), cepusi MUCIHBITaHUMH,
HaCTyIUJIEHUE MEpBOTO yclexa (HeyaauH),
cepus ucnelTaHui bepryiun.

Pematsn 3agavm Ha HaxOXXIECHUE
BEPOSITHOCTEN COOBITHIA B cepum
HWCOBITAHUH 1O IIEPBOrO ycCllexa, B TOM
qucie ¢ NpuMeHeHHueM (GOopMYJIbl CyMMBI
reOMETPUUYECKOU MPOTPECCHUH.

Pemiares  3agaym Ha  HaxXOXJECHHUE
BEPOSATHOCTEHN 3JI€EMEHTApHBIX COOBITHII B
cepum HUCIIBITAHUH bepnynn, Ha
HaXO0XKIECHUE BEPOATHOCTH
ONPENECIIEHHOIO YMCIA YCHEXOB B CEpPUU
ucnelTanuii bepnyiu. U3dyyare B Xxoae
NMpaKTU4YecKoil padoThl, B TOM 4YHCIIE C

IIOMOIIBIO U(PPOBBIX pecypcos,
CBOMCTBa BEPOSITHOCTU B cepum
ucnslTaHui bepHyinn
CuayyaiiHasi BeJIMUUHA CnyuyaiiHasi BenmnuuMHa W | OCBOUTH NMOHATHA: ciy4daiHas
(6 w) pacrpenegeHue BEJINYMHA, 3Ha4YE€HUE ClIy4aliHOM
BEPOSITHOCTEN. BEJIUYUHBI, pacnpenesreHue
MaremaTuueckoe BEPOSITHOCTEH.




OKHUJAHHUE W JucHepcus
ClIy4yamHOM BEJIMUMHBI.
IIpumepsl
MaTE€eMaTH4YECKOI' O
OXKUJTaHUSI KaK

TCOPETHUICCKOIO CPE€OAHCTO
SHA4YCHHA BCIIMYNHBI.

ITonstue o 3aKOHE
OOIBIINX yucell.
H3MmepeHne BepOsITHOCTEH
C IOMOIIBIO qacToT.
ITpumenenue 3aKOHa

OOJIBIIIUX YUCEIT

H3yuars " 0o0Ccy:K1aThb  IIPUMEPHI
JIUCKPETHBIX W HEHPEPBIBHBIX CIIyYalHBIX

BEeJIWYMH  (pocT, BeC 4Yelo  BeEKa,
Y1 CJI€HHOCTh HaceJeHus, apyrue
HN3MCHYHUBBIC BCJIMYUHBI,
paccMaTpuBaBLINECS B Kypce

CTaTI/ICTI/IKI/I), MOACIIBbHBIX CJ'Iy‘IaI‘/JIHblx
BCJIIMYHMH, CBiA3aHHBIX CO CJ'Iy‘-IElﬁHBIMH

OIIbITaAMU (6bpocanue MOHECTHI,
UTrpaJIbHOM  KOCTH, CO  CJIy4YailHbIM
BBIOOPOMH T. II.).

OcBauBaTh TIOHATHS. MaTeMaTHYECKOE
OXKHUJIAHUE CJIIy4YallHOW BEJIMYMHBI KakK
TEOPETUUYECKOE cpenHee 3Ha4YeHHE,

AUCHEPCHUST CIIYyYaWHOW BEJIMYMHBI Kak
aHaJIOT JUCIIEPCUH YHCIIOBOrO Habopa.
Pematn 3aJauu Ha BBIYNCJICHUEC
MaTEeMaTUYECKOI'O O>KHJIaHUS u
JOUCTIEPCUA JAUCKPETHOM CIIydalHOM
BEJIMYUHBI o 3aJaHHOMY
pacnpeneseHdro, B TOM 4YHCJE 3ajad,
CBSI3aHHBIX CO CTpPaxOBaHUEM M JIOTE-
pesmu.

3HAKOMHUTbCS C MaTcMaTudCCKNM




OXXKHUJAaHUEM W JUCHEPCHEH HEKOTOPBIX
pacopenesieHuid, B TOM  4HCJIE -
pacupenesieHuss CIIydauHOW BEJIUYUHBI
«YHCIIO yCHEXOB» B CEPHUHM HCIBITAHUMN
bepnynmu. U3yuyaTts 4actoTy COOBITHS B
MOBTOPSIFOIINXCSI  CIIy4alHBIX  OIBITax
KaK CJIy4YalHYIO BEJIIMYUHY.
3HAKOMHUTBCS C 3aKOHOM OOJIBIIINX YHCEI
(B ¢opme bepnymnu): npu OO0JIBIIOM
4HCJI€ OMBITOB YacToTa cOObITUS OIn3Ka
K €r0 BEpPOSITHOCTH.

Pematnb 3ajgadm Ha U3MepeHue
BEpPOSITHOCTEH C  MNOMOIIBIO  YacTOT
OO6cy:k1aTh POJIb 3aKOHA OOJIBIIINX YKCEN B
000CHOBaHUU 9acCTOTHOTO MeToa
U3MEPEHUS BEPOSITHOCTEN.

O0cykaaTb 3aKOH OOJBIIUX YHCEI KakK
MPOSIBJICHUE CTaTUCTUYECKOM
YCTOWYHMBOCTH B M3MEHUYHMBBIX SIBJICHUSX,
pOJIb 3aKOHA OOJIBIIINX YHCEN B IIPUPOJIE U
B JKM3HHU YeJIOBEKA




0O0600menue,
KOHTPOoJb (10 )

IIpencraBienue naHHBIX.
OmnucarenbHast
craTucTuka. BeposaTHOCTh
CIIy4alfHOTO COOBITHSL.
DJIEMEHTBI
KOMOWHATOPUKH.
Crny4yaliHble BEJIMYHUHBI U
pacripeneseHus

IToBTOPATH U3YyUYEHHOE U BHICTPAMBATH
CUCTeMY 3HaAHUM.

Pemiats 3agaum Ha TIIpeiCTaBICHUE U
OonUcaHUe JTaHHBIX.

Pemarsb 3aa4u Ha HaXO0XJICHUE
BEPOSTHOCTEH COOBITUH, B TOM YHCJIC B
OTIbITax C PaBHOBO3MOKHBIMU
JIEeMEHTapPHBIMHU COOBITHUSIMH,
BEPOSITHOCTEM oOBeTUHEHUS u
rnepeceyeHust COOBITHIA, BBIYUCIATH
BEPOSAITHOCTM B ONBITaX C CEPUSIMHU
CIIy4aillHbIX UCTIBITAHUHN




