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MNOSACHUTEJIbHAA 3AIIACKA

ObBLIASA XAPAKTEPUCTHUKA YYEBHOI'O NPEIMETA «MATEMATHUKA»

I[Ipumepnass pabGouasi mporpamMma IO MaTeMaTHKe s oOydJarommxcs 5-9
KJ1acCcOB pa3paboTtana Ha OCHOBE denepajbHOTO rocy1apCTBEHHOTO
00pa3oBaTeIbHOr0 CTaHJapTa OCHOBHOI'O 00IIero oopa3oBaHus c yuéTtom
U COBPEMEHHBIX  MMPOBBIX TpeOOBaHUM, NPEABABISIEMBIX K MaTEMaTHYECKOMY
o0pa3oBaHUIO, U TPAAULIHUNA POCCHUICKOro oOpa3oBaHUs, KOTOpHIE OOECIIEUHBAIOT
OBJIQJICHUE  KJIIOYEBBIMHU  KOMIIETEHIMSIMH,  COCTABJISIOIIMMHM  OCHOBY  JJIf
HEINPEPBIBHOIO  OoOpa3oBaHWsi W CaMOpa3BUTHUS, a  TaKXKe  I[EJIOCTHOCTh
OO0IIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEJIBHOI'O pa3BUTHUS oOyuarommxcs. B
paboueit mporpamMme yuYTeHBl uAeHM U nonokeHus KoHuenuuu  pa3BUTHUA
MaTeMaTH4ecKoro oOpaszoBanusi B Poccuiickoii denepanuu. B 3moxy mnudposoit
TpaHcopmauu Bcex cdep YeJTOBEUYECKON AesITeIbHOCTH HEBO3MOXKHO CTaTh
00pa3oBaHHBIM COBPEMEHHBIM  4YEJIOBEKOM ©0Oe3  0a30BOM  mareMaTUYeCKOU
MOATOTOBKU. Y3Ke€ B IIKOJIE MaTeMaTUKa CIIy)KUT OMNOPHBIM HPEAMETOM JIJIst
W3YUYCHUSI CMEXHBIX JUCHUMIUIMH, a TOCJI€ IIKOJbl pPEaJbHOM HEOOXOINUMOCTHIO
CTAaHOBUTCSA HENpEphIBHOE OOpa3oBaHHE, YTO TpeOyeT MNOJHOIEHHONW 0a30Boit
o0meoOpa3oBaTeIbHOM IMOATOTOBKH, B TOM UYHCIIE H MaTeMaTHYeCKOH. DTo
00yCIOBJICHO TEM, 4YTO B HAIIM AHU pacTET YUCIO npodeccuil, CBA3aHHBIX C
HETIOCPEACTBEHHBIM NPUMEHEHHEM MaTeMaTHKu: M B cdepe DKOHOMHUKH, U B
Ou3Hece, U B TEXHOJOTHMYECKUX OO0JIACTsIX, U JIaKe B TyMaHUTApHBIX cdepax. Takum
00pa3oM, KpyT IIKOJBbHUKOB, JUISI KOTOPbIX MaTéMaTHKa MOXET CTaTh 3HAYMMBIM
MPEIMETOM, PACIIUPSIETCS.

[IpakTueckass TMOJIE3HOCTh MaTeMaTUKH OOyCJIOBJIEHa TeM, 4ro e€
MpeIMETOM SIBIISTFOTCSI (byHI1aMeHTalIbHbIS CTPYKTYPBI HaIlIero Mupa:
MPOCTPAHCTBEHHBIE (OPMBI M KOJWYECTBEHHBIC OTHOIICHHUS OT IPOCTESHIIHNX,
YCBaWBAaEMbIX B HEMIOCPEJICTBEHHOM OIIBITE, IO JOCTATOUYHO CIIOKHBIX, HEOOXOIMMBIX
JUISL pa3BUTHUSI HAy4YHbIX U MOPUKIAIHBIX HJeH. be3 KOHKpeTHhIX MaTeMaTH4YeCKHUX
3HAHUW 3aTPyJIHEHO MOHUMaHWE TMPUHIUIIOB YCTPOWCTBA W  HCIIOJIH30BaHUS
COBPEMEHHOM TEXHHUKH, BOCHPHUITHE W MHTEPIIPETALUsl Pa3HOOOPA3HONW COLMAJILHOM,
SKOHOMHYECKOH, MNOIUTHYECKON HH(popmauu, Manod(d¢deKTUBHA ITOBCEIHEBHAs
MpaKkTU4YecKasl JIeATeIbHOCTh. KakIoMy 4YelnoBEeKYy B CBOEH JKHU3HU HPUXOIUTCS
BBITIOJTHSTh PACU€Thl U COCTABJIATH AJITOPUTMBI, HAXOAUTh U MPUMEHSTH (OPMYIIHI,
BJIAJIETh MPAKTUYECKMMU IPUEMAMHU T'€OMETPUYECKUX H3MEPEHUH H MOCTPOECHUM,
yuTaTh WHOpPMAILMIO, TPEACTABICHHYIO B BUAE TaOIMI], AUarpaMMm MU TpaduUKOB,
JKUTh B YCJIOBHUSIX HEOINPEJEIEHHOCTH W NOHUMAaTh BEPOSATHOCTHBIM XapakTep
CITy4alHBIX COOBITHIA.

OngHOBpEMEHHO ¢ pacliupeHueM cdep NOpUMEHEHHsT MaTeMaTHuKd B
COBPEMEHHOM O00I11ecTBe BCE 0o0jee Ba)XKHBIM CTAHOBUTCS MaTE€MaTHYECKUH CTHIb
MBIIJIEHUS, TPOSIBISIONINICS B ONpe/IeIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce
W3y4YeHHUsT MaTe€MaTUKW B apceHal NpUEMOB M METOAOB MBIIUICHUS YEJIOBEKa
€CTECTBEHHBIM 00pa3oM BKJIOYAIOTCS HWHIAYKIHUS ¢ JSAyKIus, 000OIieHue u
KOHKpEeTH3alMsl, aHajlu3 M CHHTEe3, Kilaccupukauuss MW  CHCTEeMaTH3alus,
a0cTparupoBanue U aHasiorus. OObEKThl MaTEeMAaTHUYECKUX YMO3aKIIOUEeHUH, NTpaBuiia
NX  KOHCTPYMPOBAHHUsI  PAacKpblBalOT  MEXaHHU3M  JIOTUYECKHUX  MOCTPOEHHIA,
CHOCOOCTBYIOT BBIpabOTKEe yMeHHs (OpMYJIMpOBaTh, OOOCHOBBIBATh M JIOKAa3bIBaTh
CYXXI€HHsI, TEM CaMbIM pPa3BUBAIOT JIOTUYECKOE MbllIUIeHHE. Benymas poib
NPUHAUIEKUT MaTeMaTUKe U B (POPMHUPOBAHUU AJITOPUTMHYECKOW KOMIIOHEHTHI
MBIIJICHUST W BOCIMTAHUM YMEHHUM JAEWCTBOBAaTh 110 3aJaHHBIM aJIrOpUTMaM,
COBEPILIEHCTBOBAaTh M3BECTHbIE W KOHCTPYHpOBaTh HOBBIE. B mpoiecce pemieHus
3aJlady — OCHOBOW yueOHOH IesITEeIbHOCTHM Ha YpPOKaxX MaTeMaTHUKH — Pa3BUBAIOTCS
TaK)Ke€ TBOpUYECKasi U MPUKJIAJHAasl CTOPOHBI MBIIIJICHHUS.

OOyyeHne wMaTemMaTuke Ja€T BO3MOXHOCTH pa3BUBATh y OOYYarOIIUXCS
TOYHYIO, pallMOHAJIbHYI0O W HH(OPMATUBHYIO pe4b, yYMEHHUE OTOupaTh HauOoJjee
MOXO/ISIINE SI3BIKOBBIC, CHMBOJIMYECKHE, TpaHUUYSCKUEe CPEeACTBA s BBIPAKCHUS
CY>XJIEHUH U HATJISIAHOTO UX MPEICTaBICHUS.



Heob6xoaumMpiM KOMOOHEHTOM OOIIeil KyJIbTYyphl B COBPEMEHHOM TOJIKOBAHUU
SBIISIETCST  OOIllee 3HAKOMCTBO C METOJaMu TIO3HAHUS  JIECUCTBUTEILHOCTH,
NPEACTaBJIEHUE O IIPEIMETE U METOAAaX MAaT€MAaTUKH, UX OTJIUYUNA OT METOJIOB JAPYTUX
€CTeCTBCHHBIX W TYMaHUTAPHBIX HAyK, 00 OCOOCHHOCTSIX MPUMCHCHUS MaTEeMaTHUKH
JUIsL pelIeHUs] Hay4HbIX W MNPUKIAAHBIX 3adad. Takum oOpa3om, MaTeMaTH4YECKOe
oOpa3zoBaHHE BHOCHUT CBOH BKJIaJ B GOPMHUPOBAHUE OOIICH KyJIbTYyphl YeIOBEKA.

N3yuyeHne MaTeMaTHKU TaKKE€ CHOCOOCTBYET SCTETHUUYECKOMY BOCIIUTAHUIO
YeJ0OBEKa, IMOHUMAHUIO KpacoThl W U3SIIECTBA MaTEMAaTHUYECKUX PaCCYXJICHUM,
BOCHPUSITHIO F€OMETPUYECKUX (POPM, YCBOCHHUIO UJEU CUMMETPHH.

HEJX U OCOBEHHOCTH HU3YYEHHUA YYEBHOI'O MPEIMETA
«MATEMATUKA» 5—9 KJIACCBI
[IpuoputeTHbIMU LETISIMU OOyYEeHUSI MaTeMaTUKe B 5-9 Kilaccax sIBISIOTCS:

1. ¢dopmMupoBanue UEHTPAIBLHBIX MATEMAaTHYSCKUX IIOHSATHH (YHCIO, BEJIWYHHA,
reoMeTpuyecKas (urypa, repeMeHHasl, BEPOSITHOCTbD, (pyHnxus),
o0ecrieunBalOINX IPEEeMCTBEHHOCTh M IEPCHEKTUBHOCTH MAaTEMaTHYECKOTO
o0Opa3zoBaHus 00YYarOIIUXCS;

2. moaBeACHHE OOydYarommMxcsi Ha JIOCTYITHOM JJIsi HHUX YPOBHE K OCO3HAaHHUIO
B3aUMOCBSI3U MAaT€MaTUKU M OKPY’KAaIOIIEro MHUpa, MOHMMaHHUE MaTeMaTHUKU KakK
4yacTH oOmIel KyJIbTyphl YEJIOBEUECTBA;

3. pa3BUTHE WHTEIUIEKTyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH oOyuaromuxcs,
[I03HABATEJILHONM  AaKTUBHOCTH, HCCJEJIOBATEILCKUX YMEHHUM, KPUTUYHOCTHU
MBIIIJICHHUS, HHTEpECca K U3YUYEHHUIO MaTEMaTUKHU;

4. ¢opmupoBaHne (QYHKIMOHAIHBHOW MaTEeMaTHUYECKOH TPaMOTHOCTH: YMEHHS
pacmno3HaBaThb  MOPOSIBICHUS ~ MaTeMaTUYECKUX  MOHITUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEajbHBIX KU3HEHHBIX CUTYAIHSIX WU MPU HU3YUYCHUH NPYTHX
YUYEOHBIX TIPEAMETOB, MPOSBIEHHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
(bopmynupoBaTh MX Ha A3BIKE MATEMAaTHKHU M CO3/1aBaTh MaTeMaTHYSCKUE MOJICIIH,
MIPUMEHSATh OCBOCHHBII MaTeMaTH4YeCKUil amnmapaTr Jisi PelIeHUus] MPaKTHUKO-
OpPHUEHTHPOBAHHBIX 3a7a4, HWHTECPHPETHPOBATH H OICHUBATH IIOJIyYCHHBIE
pe3ynbTaThl.

OcHOBHBIE JMHUH COJIEpPKaHUsI Kypca MaremMaTtuku B 5-9 kmaccax: «Ywmcna u
BBIUUCIIEHUSD», «Anredpa» («AnreOpanyeckue BbIpAXKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «Dynkuum», «l'eomerpus» («l'eomerpuueckue ¢GuUrypsl M uX
cBolictBa», «M3mepeHne TreoMeTpUUYECKUX  BEIUYUH»), «BeposATHOCTh U
CTaTUCTHUKA.

JlaHHBIE JIMHUM pa3BUBAIOTCS MapaJUIEIbHO, KaXKJas B COOTBETCTBUHU C
COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBUCHMO OJIHA OT APYIroi, a B TECHOM KOHTAaKTe
u B3aumojecTBuu. Kpome 53Toro, ux oOBEAUHSIET JIOTMYECKash COCTaBJISAIONIas,
TpPaJAULIMOHHO TIpUCYIIasi MaTeMaTHKE M IPOHMU3BIBAIOIIAs BCE MaTeMaTUYECKHUE
Kypcbl W cojaepkarenbHble JuHHH. CdopmyiupoBaHHoe B dDenepajabHOM
roCyJ1apCTBEHHOM 00pa30BaTejIbHOM CTaHJAapTe OCHOBHOTO OOIIEro ooOpa3oBaHUs
TpeOOBaHUE «YyMETh OIEPUPOBATH IOHATHUSIMHU: OINpEJEIICHUEe, aKCHUOMa, Teopema,
JIOKa3aTeIbCTBO; YMEHHE paclio3HaBaTh MCTHUHHBIE W JIOXKHBIE BbICKa3bIBaHUE,
NPUBOJAUTH NPUMEPbl M KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHWE M OTPUIIAHHE
BBICKA3bIBAaHUI» OTHOCHUTCSI KO BCeM KypcaM, a (OpMHpPOBaHHUE JIOTHYECKHUX
YMEHHUH pacrpeaesseTcsl 10 BCeM IrojlaM OOy4YeHHUs Ha ypOBHE OCHOBHOI'O OOIIETo
obOpaszoBanus. Conepxkanne  oOpa3oBaHHs, COOTBETCTBYIOIIEE  IPEIMETHBIM
pe3ynbratraM ocBoeHus [IpumepHoit pabGoueil mporpamMmsbl, pachnpefeEHHBIM 10
rogaMm oOOy4YeHUs, CTPYKTYpUPOBAHO TaKHUM OOpa3oM, 4TOObI KO BCEM OCHOBHBIM,
NPUHLIUNHAIBHBIM ~ BONpOCcaM oOOydaromuecss oOpaliaiuch HEOAHOKPAaTHO, YTOObI
OBJIaJICHUE  MaTeMaTH4YeCKUMM  MOHSATUSIMU UM HaBBIKAMM  OCYIIECTBIISUIOCH
MIOCJIeI0BATEIbHO M TOCTYIATENbHO, C COOJIOJIGHUEM NPHUHIMIIA MPEEeMCTBEHHOCTH, a
HOBBIE 3HAHUSI BKIIOYAINCHh B OOIIYyI0O CHUCTEMY MATEMAaTHYECKUX IpEe/ICTaBICHUI
00yyJaromuxcsi, paciupsis U yriryossist e€, o0pasyst pOYHble MHO>KECTBEHHBIE CBSI3H.



MECTO YYEBHOI'O ITPEAMETA «<MATEMATHUKA» BYYEBHOM IIVIAHE

B coorBerctBum ¢ ®denepa’mbHBIM  TOCYAapCTBEHHBIM  00Opa30BaTEIbHBIM
CTAaHJIapTOM OCHOBHOIO oOOLIero o0pa3oBaHMs MaTEeMaTHKa SBIAETCS OO0sA3aTEIbHBIM
MpeaMETOM Ha JIaHHOM YpOBHe oOpa3oBanus. B 5-9 kjaccax ydeOHbIH mpeaMer
«MaTteMaTuka» TpaAULMOHHO M3y4aeTCs B paMKax CIEIYIOLIUX y4eOHBIX KypcoB: B 5-6
KJlaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Aunre0Opa» (BkiIrodas
AJIEMEHThl CTAaTUCTUKM U Teopuu BeposATHocTte) u «l'eomerpusi». Hacrosmei
IIPOrpaMMOM BBOJUTCSI CAMOCTOSITENIbHBIN YUeOHBINM Kypc «BeposiTHOCTh M CTaTUCTHKAY.

Hacrosmeil nporpaMMoii mpeaycMaTpuBaeTCs BbIICICHUE B y4eOHOM IUIaHE Ha
M3y4YyeHHE MaTEMaTUKU B 5-6 Kiaccax 5 y4eOHBIX 4acOB B HEICNIIO B TEUEHHUE KaXKIIOTO
rojga oOydeHnus, B 7-9 kiaccax 6 y4eOHBIX YAacCOB B HEJEII0 B TEUEHHE KaKJIOro roja
0o0yueHwus1, Bcero 952 y4eOHBIX Haca.

Tematnueckoe IJIAHUPOBaHUE yueOHBIX KypcoB " PEKOMEHIyEMOE
pacnpezeneHue y4yeOHOrOo BpEMEHHM Uil H3Y4YEHHUS OTHENbHBIX TEM, IPENJIOKEHHBIE B
HACTOALIEH MporpamMme, HAJ0 paccMaTrpuBaThb KaK IPUMEPHBIE OPUEHTHUPBI B IOMOILb
yuutento. OH BrOpaBe YBEIWYUTh WM YMEHBIIUTH MPEAIOKEHHOE YHCIO YYEOHBIX 4acoB
Ha TeMy, 4TOObl YIiayOMTbcs B TEMAaTUKy, OoJee 3auHTEpecOBaBUIYIO YUYEHHKOB, WU
HallpaBUTh yCWJIMsS Ha MPEOAOJECHUE 3aTpyAHEHMM. JlomyCTMMO Takke JIOKaJbHOE
IepepacnpeelicHie U IEPECTaHOBKA AJIEMEHTOB COJEP)KaHUs BHYTPHM JQHHOIO  KJjacca.
KonuuectBo mpoBepouHBIX pabOT (TEMaTMYECKHMI M MTOrOBBIM KOHTPOJIb KadecTBa
YCBOEHMsI y4eOHOro Marepuana) M UX THI (CaMOCTOATENbHbIE U KOHTPOJbHBIE paboOThI,
TECTbl) OCTAIOTCSI HAa YCMOTpPEHHE yuuTens. Takke yduTenb BIpaBe YBEIMUUTh WU
YMEHBIINTh YUCJIO YYEOHBIX YacoB, OTBEAEHHBIX B MpPHUMEpHOH paboueil mporpamMe Ha
00001eHNe, MOBTOPEHUE, CUCTEMATHU3AIMIO 3HAHWK OOydJaromuxcs. EIWHCTBEHHBIM, HO
OPUHIUINAIBHO  BAXKHBIM KPUTEPHUEM, SIBIIETCS JIOCTHIKEHUE pe3yJIbTaTOB OOy4YeHHs,
YKa3aHHBIX B HACTOSIIIEH MpOrpamme.

INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA
YYEBHOI'O IPEAMETA «MATEMATHKA»
HA YPOBHE OCHOBHOT'O OBHIETI'O OBPA30OBAHUA

OcBoenne yuebHoro mnpeamera «MaremaTuka»  JOJDKHO — OOecCIeuMBaTh
JIOCTW)KEHUE Ha YpPOBHE OCHOBHOTO 00mIero oOpa30oBaHUs CIEAYIOUIUX JUYHOCTHBIX,
MeTanpeIMETHBIX U MIPEAMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB:

1. JInunoctubie Pe3yiabTaThl

JInyHOCTHBIE  pe3yJbTaThl  OCBOEHUS  MPOTrpaMMbl  y4eOHOro  MpeaMeTa

«MaremaTuka» XapakTepU3yITCS:

1. ITlaTpuoTHyeckoe BOCIHMTAaHHME: MPOSBICHHEM HHTEpeca K MPOLUUIOMY W HACTOALIEMY
POCCUICKOM MAaTE€MAaTHKH, IEHHOCTHbIM OTHOIICHHEM K JOCTH)KEHHMSM POCCHHCKHUX
MaTEMaTUKOB M POCCUICKOM MaTEeMaTHMYeCKOM IIKOJbI, K HCIOJB30BAHUIO OITHUX
JOCTHKEHHUH B IpYrMX HayKax U NPUKIAIHBIX cpepax.

2. I'paxjaHckoe W JyXOBHO-HPABCTBEHHOE BOCIHTAHHE: TOTOBHOCTHIO K BBIMOJHEHUIO
00si3aHHOCTEN TpakJaHWHA W peaju3allu ero MmpaB, IMPEICTaBICHUEM O
MaTeMaTUYeCKMX OCHOBAaX (PYHKIHMOHHUPOBAHMS DPA3IUYHBIX CTPYKTYp, SIBJICHHIA,
MpoLeAyp TpakKIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI W MP.); TOTOBHOCTHIO K
OOCY>KJIEHUIO JTHYECKHX IMpOOJIeM, CBS3aHHBIX C MPAKTUYECKUM IPUMEHEHHEM
JOCTW)KEHUHW HayKH, OCO3HAaHMEM BaXHOCTH MOPAJIbHO-ITUYECKHUX MPUHIUIIOB B
JIESITEJIBHOCTH Y4EHOTO.

3. TpyzmoBoe BocHHWTaHWE: YCTAHOBKOW Ha aKTHBHOE YYaCTHE B PEHICHUH IMPAKTUYECKHUX
3aa4 MaTEMaTU4YECKON HAaNpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHYECKOI'O
00pa3zoBaHUsI Ha TMPOTSHKEHUM BCEH IKU3HU Ui yCHEIHOW mnpodecCuOoHaIbHOU
JeATEeIbHOCTY M pa3BUTHEM HEOOXOAUMBIX YMEHHUH; OCO3HAaHHBIM BBIOOpOM U
IIOCTPOEHUEM HWHJIUBUIYaJbHOW TPACKTOPUU OOpa30BaHUsI U JKU3HEHHBIX IUIAHOB C
y4ETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEM.

4. DcreTHyeckoe BOCHHUTAHHE: CIOCOOHOCTBIO K HSMOLMOHAIBHOMY U 3CTETUYECKOMY




BOCIIPUSITUIO MaTeMaTHYECKUX OOBEKTOB, 3ajJad, PEHICHUN, PAaCCYyXICHUU; YMEHHIO
BUJIETh MAaTEMaTUYE€CKHUE 3aKOHOMEPHOCTH B MCKYCCTBE.
LIeHHOCTH HAyYHOr0 MO3HAHWS: OPUEHTAIMEN B NEATEIBHOCTA HA COBPEMEHHYIO CUCTEMY
HAay4YHBIX TIPEJICTaBICHU OO OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YEJOBEKA,
Npupoabsl W  OO0IIecTBa, IMOHMUMAaHHEM MAaTEMAaTHYECKOW HaykKHm Kak cdepbl
YEJIOBEYECKON JIESATEIbHOCTH, 3HAYUMOCTH ITAINOB €€ pa3BUTHUSA U JUIS LMBUIM3ALIUH;
OBJIQJICHUEM SI3bIKOM MAaTE€MAaTUKH W MaTeMaTHUYECKOM KyJIbTypOHM KaK CpeACTBOM
MO3HAHUA MHPA; OBJIAJCHUEM MOPOCTEUIIMMU HABBIKAMH HMCCJIEIOBATEIILCKOU
JICSITCIILHOCTH.
dusnyeckoe BocOHUTaHUE, (HOPMHUPOBAHUE KYJIBTYPHL 3J0POBbSI M OMOLMOHAIBLHOTO
0J1aronosiyuusi: TOTOBHOCTBIO MPUMEHSITh MaTeMaTHYECKUE 3HAHUSI B MHTEpecax
CBOETO 3J0POBbs, BEJICHHUS 3JI0POBOro oOpas3a >XHU3HU (340pOBOE TMHTAHHUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHIATUHA W OTIbIXa, peryiisipHas ¢u3ndeckas
aKTHBHOCTB); CPOPMUPOBAHHOCTHIO HaBBIKA pedICKCUH, MMPU3HAHUEM CBOETO
paBa Ha OIIUOKY M TAKOI'O K€ MpaBa APYyroro 4ejIoBeKa.
DKOJIOTHYECKOE BOCIHUTAHUE: OPUEHTALIMEH HAa MPUMEHEHHE MAaTeMaTHYECKUX 3HAHUM
JUIS. pelIeHus 3ajad B 00JIACTH COXPAaHHOCTU OKPYKaOIIEH Cpefbl, IUIaHUuPOBAHUS
MOCTYIIKOB W OLIEHKHM WX BO3MOJKHBIX IIOCJHEJICTBUUA JUISI OKPYX AIOIIEH Cpelbl;
OCO3HAaHWEM TJIO0AJbHOTO XapakTepa OJKOJOTMYEeCKHX TMpodieM U MyTed Hux
peuIeHHUs.
JIMYHOCTHBEIE PE3YbTATEI, 00ECHEYUBAIOIIME aNANTALMIO O0YYAIOLIErocs K M3MEHSIONIMMCS
YCJIOBHSIM COLMAIBHOW W TMPUPOJHOW CPEJbl: TOTOBHOCTBIO K JIEMCTBUSM B YCIIOBHSIX
HEONPEJEIEHHOCTH,  IIOBBIICHUIO  YPOBHS  CBOEHM  KOMIIETEHTHOCTH  4epe3
MPAKTUYECKYIO JESITEIbHOCTh, B TOM YHCJIE YMEHHE YYUTBHCS Yy JPYTrUX JIOAEH,
MproOpETaTh B COBMECTHOM JICATEILHOCTH HOBBIC 3HAHUS, HABBIKA M KOMIICTSHITUHA W3
OmbITa JAPYTHUX; HEOOXOIUMOCTHIO B (DOPMHUPOBAHMHM HOBBIX 3HAHWA, B TOM YHUCIE
dhopMyIHUpOBaTh WJIEH, TOHSATHS, TUTIOTE3bl 00 00BEKTaX M SIBJICHUSX, B TOM YHCIE
paHee HE W3BECTHBIX, OCO3HaBaTh JCPUIMTHI COOCTBEHHBIX 3HAHUU W
KOMIICTCHTHOCTEH, IUIAHUPOBATh CBOE pa3BHTHE, CIIOCOOHOCTHIO OCO3HABAaTh
CTPECCOBYIO CHUTYallMI0, BOCHPUHUMATHh CTPECCOBYIO CHUTYallMIO KaK BBI3OB,
TpeOyIOMMi KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE pEIIeHUsT U JAeHCTBUA,
dbopmynupoBaTh M OIIEHHWBATh PUCKU U TOCJIEIACTBUS, (OPMHUPOBATH OIIBIT.
2. METAIIPEIMETHBIE PE3YJIBTATDI
MeranpenMeTHble  pe3yiabTaThl OCBOCHHUS TPOrpaMMbl  y4eOHOTO MpeaMeTa

«MaremaTuka XapaKTCpU3yroTCd OBJIaACHUCM YHHUBCPCAJIbHBIMU I[MO3HABATCIbBHBIMUA
I{GﬁCTBI/IHMI/I, YHUBCPCAJIBHBIMU KOMMYHUKAaTHBHBIMU I{CﬁCTBHﬂMH, YHUBCPCAJIbHBIMUA
PETYJIATHBHBIMU HeﬁCTBHHMH.

Ynueepcanvnvie noznasamensvnuie oeiicmeusn odecrieunBaroT GopMHUpPOBaHUE

0a30BbIX KOTHHUTHBHBIX IMPOIIECCOB OOydarommxcsi (OCBOCHHE METOJIOB ITO3HAHUS
OKpY’KAaOIIEro Mupa, MNPUMEHCHHE JIOTHYECKHUX, WCCIIEIOBATEIbCKUX OIIepaIlyid,
ydeHui padotath ¢ HHGopMaIuen).

ba3oBbie Jiornueckne JECHCTBUS:

1.

BBISIBJISITh M XapaKTepU30BaTh CYIECTBEHHbIE NPU3HAKM MaTeMaTHYeCKUX OOBEKTOB,
MOHATUN, OTHOUIEHUH MEXAY HOHATUSIMH; (POPMYIHPOBATH ONpPEIACICHUS MOHSATUM;
YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMN, OCHOBAHUS JJIsI 0000IIeHUS
Y CpaBHEHHWS, KPUTEPUHU IMPOBOAVMMOIO aHAJIMN3A;

BOCIIPUHUMATh, (OPMYJIHPOBATh M IPEoOpa3OBHIBATH CYXKACHUS: YTBEPIAUTEIbHBIE WU
OTpULATeNIbHbIE, eAMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE,

BBISBIISITh MaT€MaTHYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBS3M M NPOTUBOpEUMs B (akTax,
JTaHHBIX, HAONIOJEHUSX U YTBEPXKICHUSX; Mpe/iaraTb KpPUTEPUH Ui BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUN;

JlenaTh BBIBOJBI € HCIIOJIB30BAHWEM 3aKOHOB JIOTMKH, JEAYKTHMBHBIX M HWHIYKTHUBHBIX
YMO3AKIJIIOUEHHM, YMO3AKJIFOYEHUI 110 aHAJIOTUH;

pa3duparh J10Ka3aTeinbCTBa MAaTEMATUYECKUX YTBEPXKACHUN (TpsSMble U OT MPOTHUBHOIO),
NPOBOJIUTH CaMOCTOSITEJIbHO HECIIOKHBIE JIOKAa3aTeNbCTBA MaTeMaTHUECKUX (PaKToB,
BBICTPAaNBaTh apryMEHTAlMI0, INPUBOAUTH IMPUMEPHl U KOHTPIPUMEPHI; OOOCHOBHIBATH



COOCTBEHHBIE PACCYKICHHUS;

BBIOMpPATh CMOCOO pemieHust y4eOHOW 3amaud (CpaBHMBATh HECKOJIBKO BapHUaHTOB
penieHus, BHIOMpaTh HanOosiee TMOAXOMSIIMKA € yYETOM CAaMOCTOSITENBHO BBIACIECHHBIX
KpUTEPUEB).

ba3oBEIe McclieoBaTEALCKIE ACHCTBHS:

1.

4.

WCIIONB30BaTh  BOMPOCHI  KaK  HCCIICIOBATEIIbCKUM ~ WHCTPYMEHT  TIO3HAHWUS,
dbopmyIHpoOBaThH BOIIPOCHI, (bukcupyromue MIPOTHBOPEUHE, npoodiiemy,
CaMOCTOSITEIbHO YCTAaHABIIMBAaTh HCKOMOE U JaHHOE, (HOPMHPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3HIINIO, MHCHHC;

MPOBOJIUTH IO CAaMOCTOSITEILHO COCTABJIICHHOMY IUIAHY HECJIOXKHBIM SKCIIEPUMEHT,
HEOOJIBIIIOE HWCCIICIOBAHHE [0 YCTAHOBJICHUIO OCOOCHHOCTECH MaTEMaTHYECKOTO
00BEKTa, 3aBUCUMOCTEH OOBEKTOB MEXKIY COOOIA;

CaMOCTOSITeIbHO  (hOpMYyJIMpOBaTh OOOOIIEHUST W  BBIBOJBI 1O  pe3yJibTaram
MMPOBEAEHHOTO HAOIIOICHUS, UCCIICIOBAHUS, OIICHUBATH JIOCTOBEPHOCThH MOJIYYSHHBIX
pe3yabTaToOB, BEIBOJAOB U 000OIIICHNIA;

MPOTHO3MPOBATh  BO3MOXXHOE  pa3BUTHE  TMpollecca, a  TakKe  BBIIBHUTATh
MIPEAINOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ nadopmarmeii:

1.

2.

BBISIBJISITH  HEJOCTATOYHOCTh W HU30BITOYHOCTH HMH(pOpMalyM, JaHHBIX,
HEOOXOMUMBIX JUISI PEIICHHs 3a/1a4Mu;

BbIOMpaTh, AaHAJIW3UPOBATh, CHUCTEMaTHU3UPOBATh M  HUHTEPIPETUPOBATH
nH(GOPMAITHIO Pa3JIMYHBIX BUAOB B (POPM MpEICTaBICHUS;

BbIOMpaTh (hOpMY IpEeACTaBICHUsI HUH(POPMALIUU U WIJIFOCTPUPOBATH pelLlIaeMble
3aJa4y CXEMaMH, JuarpaMMaMH, HHOU rpapukoi 1 MX KOMOHWHAIIUSIMU;
OLICHUBATh HAAEXKHOCTh MHOPMALMU IO KPUTEPUSIM, MOPEIJIOKEHHBIM
y4uTeNneM HiIH cHOPMYIIIMPOBAHHBIM CAMOCTOSTEIBHO.

YHuueepcanvnoie KOMMYHUKAMUBHbLE oelicmeus o0ecrneunBaroT
c(OPMHPOBAHHOCTh COMMUAITBHBIX HABBIKOB OOYYAFOIITHUXCSI.
OO1enue:
1. BocnpwHHMaTh U (QOPMYJIUPOBATH CYXKJCHHUS B COOTBETCTBHH C YCJIOBUSIMU W

LeasiMu  OOIIEHMs; SICHO, TOYHO, I'PaMOTHO BBIpaXXaThb CBOIO TOYKY 3pE€HHUS B
YCTHBIX M NMHUCBMEHHBIX TEKCTaxX, JaBaTh IIOSICHEHUS MO XOJY pELIeHMUs 3aJadu,
KOMMEHTHPOBATH ITOJIy4EHHBIN PE3yJIbTaT;

B Xo0Jie O0OCyXJeHHusl 3aJlaBaThb BOIIPOCHI MO CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJieMbl, pellaeMoil 3aaayd, BbICKa3bIBaTh HJIEW, HAIIEJICHHbIE Ha IIOMCK
pELIEHMs; COIIOCTABIISITH CBOM CYXJEHHUSI C CYXICHUSIMU JPYTHUX YYaCTHUKOB
JiMajora, oOHapy>KMBaTh pPa3jIMYMe M CXOJCTBO NO3HUIMN; B KOPPEKTHOH ¢dopme
(bopMynupoBaTh pa3HOTIJIACHUs, CBOU BO3PAKECHUS;

NIPEACTABIISITh PE3yJIbTAaThl PEIICHUS 3aJadyd, DSKCIEPUMEHTA, HCCIEIOBAHMUS,
IIPOEKTa; CaMOCTOATEJILHO BBIOMpaTh (opMaT BBICTYIUIEHUS C YYETOM 3ajaay
Mpe3eHTallul U OCOOEHHOCTEHN ay IMTOPUM.

COTpYIHUYECTBO:

1.

3.

IMOHMMAaTh W MCHOJB30BaTh IIPEUMYyIIECTBA KOMAaHIHONW M HWHIAWBUIYaTbHOMU
paboThl mNpW pemieHWH yYeOHBIX MaTeMaTHYEeCKHX 3a/lad; NPUHUMATh IeJb
COBMECTHOM JI€SITENBHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOH paboThl,
pacnpenensTh BUIBI padoOT, JOroBapuBaThCs, OOCYXJaTh IIPOIECC U Ppe3yiabTar
paboThl; 00001IaTE MHEHUSI HECKOJIBKUX JFO/ICH;

y4acTBOBaTh B TpyNnoBbIX ¢(opMax padboTel (0OCykJIeHUs, OOMEH MHEHMIMH,
MO3TOBBIE HITYPMBI U JIP.); BBIIOJHITH CBOIO YacTh pabOTHl U KOOPAMHUPOBATH CBOU
JNEWCTBUSL € NPYTMMH YJeHAMH KOMaHbI, OIEHMBATh KadyeCTBO CBOETO BKJIaJa B
00N MPOAYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YyYaCTHUKAMHU B3aUMOJECHCTBHSL.
VHUBEpCcAIIbHBIE PETYJISITUBHBIE JIEHUCTBUSI 0OOecnednBarOT (GOpMHUpPOBAHUE
CMBICJIOBBIX YCTAaHOBOK M >XM3HEHHBIX HaBBIKOB.

Camoopraguzanus:

CaMOCTOATCIIBHO COCTABJIATH IIJIAH, AJITOPUTM PCHICHUSA 3aJa9N (I/IJII/I cro I-IElCTb),
BBIOMpPATh CIOCOO PEHICHUS C YIETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX



BO3MOYXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C

y4ETOM HOBOU MH(pOpPMALINU.

CaMOKOHTPOJIB:

1. BrmageTp cmocob0amMM CaMONPOBEPKH, CAMOKOHTPOJISI HpoIlecca M pe3ysibTara
peleHnsT MaTeMaTUYECKON 3aa4H;

2. TOpeaBUIETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTHb IPH PEIICHUH 3aJ1a4H,
BHOCUTb KOPPEKTUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB,
HalJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

3. OlleHMBaThb COOTBETCTBUE pe3yjbTaTa ACATEIbHOCTH IIOCTAaBJICHHONH LEIu U
YCIIOBUSIM, OOBSICHSITh MPUYUHBI JOCTHXKCHUS WM HEJOCTHIKEHHUS 11€JIH, HAaXOIUTh
OLINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

3. IPEAMETHBIE PE3YJbTATbBI

I[IpeametHbie pel3yibTaThl OcBOeHUs I[IpumMepHoit paboueid mporpamMmbl IO
MaTeMaTHKEe TNPEICTaBICHbl MO TroJaM OOy4YeHUsI B CIEOYIOMUX  pasjeiiax
IporpaMMbl B paMKax OTAEIbHBIX KypcoB: B 5-6 Kiaccax — Kypca
«Marematuka», B /-9 kmaccax — KypcoB «AnreOpa», «['eomerpus»,
«BeposTHOCTP U CTAaTUCTUKA.

Pa3zBuTHe nornueckux npeacTaBjiI€HUN U HaBBIKOB JIOTUMYECKOTO MBIIIIJIEHUS
OCYILECTBJISIETCSI Ha HOPOTSHKEHHWM BCEX JIeT OOy4YeHUssT B OCHOBHOW IIIKOJIE B
paMKax BceX Ha3BaHHBIX KypcoB. Ilpenmnosaraercsi, 4TO BBITIYCKHHUK OCHOBHOU
LIKOJIBI CMOYKET CTPOUTH BBICKA3bIBAHUE M OTPHUIIAHUE BBICKA3bIBAaHUM, pacllO3HaBaThb
HCTUHHBIE M JIOXKHBIE BBICKA3bIBAaHWE, IPUBOJAUTH NPUMEPbI U KOHTPHPUMEDPHI,
OBJIAJCET INOHATUSIMM: OIPEACICHHUE, aKCHOMa, TEOpeMa, J0Kas3aTelIbCTBO — U
HAy4YUTCsl UCIIOJIb30BaTh UX MIPU BBINOJIHEHUH yUY€OHbIX U BHEYUEOHBIX 3ajad.




ITPUMEPHASA PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» 5—06 KJIACCbI

IIpuoputeTHBIMH LEJSAMH 00yUeHHs] MaTeMaTHKe
B 5-6 KJiaccax sIBJSIOTCSH:

1. mponmomkenue (GOPMHPOBAHUS OCHOBHBIX MAaTEeMaTHYECKUX IMOHATHUHA (YHCIIO,
BEJIMUMHA, TreoMeTpuueckas ¢urypa), O0OECHEUMBAIOIIUX IPEEMCTBEHHOCTh U
MEePCIIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHMs O0yJarOIIUXCS;

2. pa3BUTHE MHTEIUIEKTyalbHbIX U TBOPYECKUX CIIOCOOHOCTEH  OOyuarommxcs,
[I03HAaBaTEJIbHOW aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHUM, MHTEpeca K H3YUYEHMIO
MAaTEMaTHUKH;

3. moaBeneHHE OOydYarolUMXCsi Ha JOCTYIHOM [Jii HHUX YPOBHE K OCO3HAHHIO
B3aHUMOCBSI3M MAaTEMATHUKH M OKPYXKaIOIIEro MMUpA;

4. QopmupoBanue  (PYHKIMOHAJBHOW  MAaTEMAaTHYECKOH  TIpaMOTHOCTH:  YMEHHS
pacrio3HaBaTh MaTE€MAaTHYECKUE OOBEKThl B PEAIbHBIX JKU3HEHHBIX CHUTYyalUsX,
IIPUMEHATh OCBOEHHBIE YMEHHUs Ui PELICHUs IMPAKTUKO-OPUEHTHPOBAHHBIX 3ajady,
VHTEPIPETUPOBATh IOJYyYEHHBIE pE3yJbTaTbl M OLCHHUBAaTh MX HA COOTBETCTBHUE
IIPAKTUYECKOW CUTYaLUH.

OcHOBHBIE JIMHUM COJEp)KaHUs Kypca MaremMaTuku B 5-6  kmaccax  —
apu(MeTH4ecKkasi U reoMeTprudecKasi, KOTOpPbhIE Pa3BUBAIOTCA IMapajuIeIbHO, KaXKIas B
COOTBETCTBHM C COOCTBEHHOW JIOTMKOW, OJHAKO, HE HE3aBUCHUMO OJIHAa OT JPyroM, a B
TECHOM KOHTAaKT€ MU B3auUMoOJAEHCTBUU. Takke B Kypce€ HNPOUCXOJUT 3HAKOMCTBO C
3JIEeMEHTaMHu aireOpbl U ONMUCATENIbHONW CTAaTUCTHUKHU.

N3yuenne apuMeTHUECKOTr0 MarepHaja HAaYMHACTCS CO CHCTEMAaTH3allid W Pa3BHTHUS
3HaHMH O HATypalbHBIX YHCJIAX, MOJIY4YCHHBIX B HadainbHOW mmKose. IIpu a3Tom
COBEpUICHCTBOBAHUE BBIUYMCIUTEIBHOW TEXHUKU U (POPMHUPOBAHUE HOBBIX TEOPETUUYECKUX
3HAHUM codeTaeTcs ¢ Pa3BUTUEM BBIYUCIUTENBHON KYJIBTYphl, B HYaCTHOCTH C OOydeHUEM
OpocTedmyM npuéMaM HPUKUAKA M OLEHKM pEe3yJabTaToB BblUMCIEHUN. l3yuenue
HATypaJbHbIX YUCEN MpPOAOJIKaeTcs B 6 Kiacce 3HAKOMCTBOM C HadalbHBIMU IMOHATUSMU
TEOpUHU JEITUMOCTH.

Jpyroii KpynHbIi OJIOK B colepkaHUM apudmMeTndeckoil TuHuM — 3T0 ApoOu. Hauamno
U3Yy4eHUs OOBIKHOBEHHBIX M JECSATHUHBIX ApoOel OTHEeCeHO K 5 Kiaccy. DTO MepBbIi 3Tan
B OCBOCHUU JIpO0OEii, KOrjia NMPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJIEAMH, MOHSTHUIMHU
teMmbl. Ilpu »TOM paccmoTpeHue OOBIKHOBEHHBIX JpoOel B IIOJHOM OOBEME
NpEeAIIECTBYET U3YyUEHHIO JECATUYHBIX APOOEH, YTO 1eaecooO0pa3sHO C TOUYKHU 3PEHUs
JIOTUKH HW3JIOKEHUsS] YMCJIOBOM JIMHWUM, KOTJa IpaBWjia AEUCTBUI C AECATUYHBIMU
JIpOOSIMM MOKHO OOOCHOBATh YK€ U3BECTHBIMU aJITrOPUTMAaMHU BBINOJIHEHUS AeUCTBUN
C OOBIKHOBEHHBIMHM JpOOsiMU. 3HAKOMCTBO C JECATUYHBIMU JIpOOSMU pPaCIIUPUT
BO3MOXXHOCTU JJIsI IIOHUMaHHUs OOYYarOIIMMMCS TPUKIAIHOTO IPUMEHEHUsS HOBOM
3alMCH MPU U3YUYEHUHU JPYTUX MPEIAMETOB U MPU MPAKTUUECKOM Hcnojb3oBaHuU. K 6
KJaccy OTHECEH BTOpOM HATam B  UM3y4YEHUHU Jpo0eil, rae MOpoucXoduT
COBEPIICHCTBOBAHUE HABBIKOB CpaBHEHHsS W IIpeoOpa3oBaHUs JpoOei, OCBOECHHE
HOBBIX BBIYHCINTENBHBIX AJTOPUTMOB, OTTAUMBAHUE TEXHUKHU BBIYHUCIIEHUI, B TOM
YHCJIe 3HAYEHUN BBIPaKEHUU, COJEpKAIIUX U OOBIKHOBEHHBIE, U JIECITUYHBIE IpOOH,
YCTAHOBJICHUE CBS3€H MEXAy HHMMH, PACCMOTPEHHE NPUEMOB pELIECHUs 3a7ad Ha
npobu. B Havane 6 kiacca NMPOWCXOIUT 3HAKOMCTBO C TMOHSTHEM MPOIICHTA.

OCOOGEHHOCTHIO U3YUEHUS TTOJIOKUTENIBHBIX U OTPULATEIIbHBIX YHCEN SIBISETCS

TO, YTO OHHU TaK)X€ MOTYT pacCMaTpHUBaThCs B HECKOJIBKO ATaroB. B 6 kiacce B Hauase

n3ydyeHuss TeMbl «lloJIoKHUTENbHBIE U OTPULIATENBHBIE YMCIIa» BBIAESISIETCS MOJATEMA

«llenble yncna» , B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIbHBIMU 4YHUCIAMU U

JIEMCTBUSIMU C TIOJIOKUTEJIBHBIMM M OTPHULATEIBHBIMU YHCJIAMHA HOPOUCXOAUT Ha

OCHOBE COJIEPKATEJIbHOTO IIOJIX0Ja. OTO MO3BOJSET Ha JOCTYIIHOM YPOBHE

[MO3HAKOMUTH yYaIIUXCs MIPAKTUYECKH CO BCEMH OCHOBHBIMH MOHSITUSMU TEMBI, B TOM

yyuciae M ¢ TpaBWIaMHM 3HAKOB IPU BBIINOJIHEHUM apUPMETUUYECKUX JIeHCTBUH.

N3yyeHue panmoHaJbHBIX YHCE] HAa 3TOM HE 3aKOHUYMTCS, a OyJleT NMPOJOKEHO B

Kypce anreopsl 7 Kjiacca, 9YTO CTAHET CJICAYIOIIMM MPOXOJ0M BCEX NMPHUHIUITHAIIBHBIX



BOIIPOCOB, TEM CaMbIM pa3JejieHue TPyAHOCTEeH oOJieryaeT BOCOPUSITUE MaTepHala, a
pacnpeieieHue BO BPpEMEHHU CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

I[Ipn oOyueHHH pELIeHHIO TEeKCTOBBIX 3aZlady B 5-6 Kkjaccax HCIOJb3YIOTCS
apudmeTnyeckue npu€msel pemieHus. TeKCTOBbIC 3a/la4u, pellacMble MPU OTPadOTKE
BBIYHCIIUTEIILHBIX HAaBBIKOB B 5-6 Kjlaccax, pacCMaTpUBAIOTCA 3aJlayd CJIEAYIOIIUX
BUJIOB: 33aJladyd Ha JABWJKCHHE, Ha YacTH, Ha TIOKyNKd, Ha paboty ©
MPOM3BOJAUTEIILHOCTh, Ha MNPOLEHTHI, Ha OTHOIIEeHUs U mnpornopuuu. Kpome Toro,
oOydarommecss 3HaAKOMSTCS C TpuéMaMH pemIeHUsl 3a7ad nepeOopoM BO3MOKHBIX
BapHaHTOB, ydarcs paboraTh ¢ uHpopmalnuen, MnpeacTaBieHHOW B ¢opme TabiauIl
WA JUarpamm.

B IlpumepnHoii pabodeit mporpamMmme IIPEayCMOTpPEeHO (OPMHUPOBAHUE
MPOTIEACBTUUCCKUX  ainreOpandeckux  NpeAcTaBiIeHU. bykBa Kak  CHMBOI
HEKOTOPOro 4YHCia B 3aBUCUMOCTH OT MaTeMaTUYECKOr0 KOHTEKCTa BBOIUTCS
MOCTENEeHHO. BykBeHHasi CUMBOJIMKA ITMPOKO HCIOJIB3YETCSl MPEXKIE BCEro JJis 3alucH
0o0IMX YTBEPXKIACHUM U TMpPensioxKEHHUH, ¢Gopmys, B YaCTHOCTH JJISI BBIYUCICHHUS
reOMETPUYECKHUX BEJIMYMUH, B KAUECTBE «3aMECTUTENS» YHCIIA.

B kypce «Marematuku» 5-6 KiaccoB mMpeAcCTaBlIieHAa HArjsaHasi TeOMETpHs,
HanpaBJeHHAsT Ha pa3BUTHE OOPATHOTO MBIIUICHUS, IMPOCTPAHCTBEHHOIO BOOOpaKEHUSI,
M300pa3UTENbHBIX YMEHUH. DTO BaXKHBIM JTalm B H3YYCHUH TE€OMETPUH, KOTOPBIH
OCYIIECTBIISICTCS HA HArJBSIAHO-TIPAKTUYECKOM YPOBHE, OMHUPACTCS] Ha HArJIsHO-00pa3Hoe
MBIIIJIEHHE OOydYaromuxcsa. bombiias pojib OTBOJUTCSA MPAKTUUYECKOW AEATENbHOCTH,
OIIBITY, SKCIIEPUMEHTY, MO/JICJTUPOBAHUIO. OOGyuaromuecs 3HAKOMSTCS c
reoMeTpudeckumMu ¢GUrypamMm Ha IJIOCKOCTH M B IMPOCTPAHCTBE, C HX MPOCTEHIINMHU
KOH(QUTYpalMsIMH, ydaTcs H300pakaTh WX Ha HEJIMHOBAHHONW M KieTdaTod Oymare,
paccMaTpuBalOT UX MpOCTEeHIIe cBOMCTBa. B mporiecce u3ydyeHus HarissAHON reOMeTpUu
3HAHMS, TMOJYYCHHBIC OOYYAIOIIMMHCS B HAYaJIBHOW IIKOJIC, CUCTEMATH3UPYIOTCS U
pacIINpSIIOTCS.

MECTO YUYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CormacHo y4eOHOMY TUIaHy B 5-6 Kilaccax W3ydaeTcss HHTETPUPOBAHHBINA TTPEIMET
«Marematuka» , KOTOpPBIM BKIIOYaeT apu(METUUECKU MaTepuan ¢ HarIsIHYIO
TEOMETPHIO, a TAKXKE MPOINEIACBTHYCCKUE CBEICHHS W3 alreOphl, DJIEMEHTHI JIOTHUKH M
Hayaja OIMCcaTEIbHON CTATUCTHKH.

VY4eOHBIN TUTaH Ha W3ydeHHE MaTeMaTHKH B 5-6 Kiaccax OTBOOUT HE MeHee 5
yu4eOHBIX YacoB B HEAENI0 B TEUYEHHME KaXKJOro rojga oOydeHus, Bcero He MeHee 340
y4eOHBIX YacoB.

COAEPKXAHHUE YYEBHOI'O KYPCA (IO TOAAM OBYYEHMUA)
5 kJ1ace
HarypaabHble yncia
HarypansHoe uucino. Pan HatypanbHbix uucen. Yucio 0. M3o0pakeHne HaTypasbHBIX
Yyrcesl TOYKaMH Ha KOOPJAWHATHOM (YMCI0BOM) NPSIMOIA.
ITo3unnoHHass cucreMa cuucieHus. PuMckas Hymepauus Kak NpUMEp HEMO3ULMOHHOU
CHUCTEMBI cunciieHus. [lecsiTuuHas cucremMa CYHUCIICHHUS.
CpaBHeHUE HaTypaJbHBIX YMCEN, CpaBHEHHE HATYpaJbHBIX uucen ¢ HylaéM. CrnocoOsl
cpaBHeHUs. OKpyrjeHHe HaTypaJbHBIX YHCEN.
BroxkeHue HaTypaJlbHBIX YHCEJI; CBOMCTBO HYJs IIPU CJIO0XXKEHMHU. BpluMTaHHE Kak
JIeicTBHE, 0OpaTHOE CIIOKEHUIO. Y MHOKEHHUE HaTypaJibHbIX YHCEJ; CBOMCTBA HYJS U
€IMHUIBI TpPU YMHOXXEHUM. JleneHue Kkak JeicTBHEe, OOpaTHOE YMHOXXEHHIO.
KoMmrioHeHThl  JI€MCTBUM,  CBSI3b  MEXAY  HUMHU. IlpoBepka  pesyibTara
apupmeTnyeckoro JgeuictBus. IlepeMecTUTENIbHOE M CcOYETaTeIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHUSI W YMHOXEHHUs, pacIpelleIUTeIbHOE CBOMCTBO (3aKOH)
YMHOXEHHSI.
Hcnons3oBanue OyKB il 00O3HAUE€HUs] HEU3BECTHOTO KOMIIOHEHTA W 3aIlMCH
CBOHMCTB apU(PMETHUECKUX JICHUCTBUIA.
Jenutenu u KpaTHbIE YKCIIa, PA3JIOKEHUE Ha MHOXKHUTENU. [IpocThie U cocTaBHbIE Yuca.



[Tpusznaku nenumoctu Ha 2, 5, 10, 3, 9. JleieHne ¢ oCTaTKOM.

CreneHb C HAaTypaJbHBIM NOKAa3aTeJIEM. 3alMCh YKCJIA B BUJE CYMMbI pa3psaHbIX
cJIaracMbIX.

YucnoBoe BbpIpakeHUE. BbIYHCIIEHHME 3HAUYEHUW YHCIJIOBBIX BBIPAHCHUM; IOPANOK
BBINIOJIHEHUA AeUcTBUM. Mcnosb30BaHME NPHU BBIYHCICHUSIX NEPEMECTUTEIBHOIO U
COYETATEIbHOI'O CBOWCTB (3aKOHOB) BJIOXKEHHUSI U YMHOXKEHUSI, PacIpeaeIMTEIbHOIO
CBOMCTBA YMHOYKEHHUSI.

JApodu

IIpencraBienne o apoOM Kak cCroco0e 3amyucu 4acTU BeIMYUHBI. OOBIKHOBEHHBIE
npo6u. IlpaBunbHbIe U HempaBWIbHBIE ApoOu. CmemaHHass ApPOOb; MpEICTaBICHUE
CMEIIaHHOH 1poOu B BHJI€ HENPABUWILHOM IpOOU 1 BbIJICIECHHUE 1I€JION YacTH Yuciia U3
HETIPaBWJILHON JpoOu. M3o6paxkeHne napoOeil ToukamMu Ha YHCIOBOH MPSIMOIA.
OcHoBHOe cBoMcTBO Apobu. CokpamieHue apodeii. IlpuBenenune apobu K HOBOMY
3HameHatento. CpaBHeHue ApoOei.

Broxxenue u BbhIYMTaHHE JIpoOeii. YMHOKEHHUE W JIeJIeHHuE JIpoOeil; B3amMHO—
oOpatHbIe npobu. HaxoxkIeHne 9acTH 1IeJI0ro U IEJIOTO MO ero YacTH.

Jecatuunas 3anuck JpoOeil. IlpeacraBieHue pAecsiTUYHOW JpoOUM B BHUIE
0ObIKHOBEHHOM. M300pakeHne NeCITUYHBIX APOOEii TOUKAaMHM Ha YMUCIOBOU MHPSIMOIA.
CpaBHEHHE NECATUYHBIX ApOOei.

Apudmerndeckue ASUCTBUS C ACCATHYHBIMU JpoOsiMH. OKpyTIJIeHUE JIECATUYHBIX
IpOOCH.

Pemienne TekcToBBIX 32124

Penrenne TeKCTOBBIX 3allad apUMETHYECKUM CIocoOoM. PerieHue morudeckux
3as1a4. Pemienue 3anau nepebopoM Bcex BO3MOKHBIX BapUaHTOB. Mcrioib30BaHue NpU
pelieHuy 3a1a4 TabJIULl U CXEM.

Pemenue 3agay, cogepxkaiinx 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIMYUHBI: CKOPOCTh, BpEMS,
paccTosiHUE; 1IeHa, KOJIUYECTBO, CTOUMOCTh. EAMHUIIBI U3MEPEHUS: MACChl, 00bEMA, LIEHbI;
paccTosiHusl, BpEeMEHH, CKOpocTH. CBsi3b MEXIy €AUHUIAMU H3MEPEHUs KaKIoMn
BEJINYMHBI.

Pemenne oCHOBHBIX 3ajjay Ha APOOU.

IIpencraBieHne MaHHBIX B BUJE TAOJIMI], CTOJIOYATHIX AHArpaMM.

Harasinnasi reomerpus

Harnsinaeie npeacraBieHus o (purypax Ha INIOCKOCTH: TOYKa, NpsiMasi, OTPE30K, Jy4,
yTroJ, JIJIOMaHasi, MHOIOYTOJIBHUK, OKPY>KHOCTb, Kpyr. Yroi. IIpsaMoil, ocTpslil, Tynoun
U pa3sBEPHYTHIN YIJIBL.

JnuHa oTpe3ka, MeTpUYECKHWE €JUHUIBI JUIMHBL. JInuHa JoMaHOH, mNepuMeTp
MHOT'OyTOJIbHUKA. 3MepeHne U NMOCTPOEHHUE YIJIOB C IIOMOUIBK) TPaHCHOPTHUPA.
Harnsnnasle npeacraBieHus o purypax Ha INIOCKOCTU: MHOTOYTOJIBHUK; TPSMOYTOJIbHHUK,
KBaJlpaT; TPEyroJIbHUK, O PaBEHCTBE.

N306paxenue ¢puryp, B ToM uucie Ha kiaeryaroi Oymare. [loctpoenue koHpurypauuii us
yacTei MpsIMOM, OKPY>KHOCTH Ha HEJIMHOBAHHOW M kieTdyartoi Oymare. Mcnonb3oBaHue
CBOICTB CTOPOH U YIJIOB IpPSIMOYTOJIBHMKA, KBajapara.

ITnomane NPsIMOYT OJIbHUKA u MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX u3
NPSIMOYTOJILHUKOB, B TOM 4uciae ¢GUryp, u3o0paxE€HHBIX Ha KieTdyaTol Oywmare.
Enunaune! namepeHust 1iomamgm.

Harnsnaele mpencraBieHUss O  OPOCTPAHCTBEHHBIX  (GUrypax: MOpsIMOYTOJIbHBIM
napauleJIenumnen, KyO, MHOTOTpaHHUKH. N300paxenue MPOCTEUIINX
MHOTOrpaHHUKOB. Pa3BépTku kyOa u mnapamenenunena. Co3zganue wMojesnei
MHOT'OT'PaHHUKOB (M3 OyMaru, MpoBOJIOKH, IUIACTUIIWHA U JIP.).

O0BEM NPAMOYTOJILHOTO TTapajuiesienumena, Kyoa. Enunuiel nuamepenus oobEma.

6 k1ace

HarypanbHblie unciia

Apudpmernyeckue ASMCTBUS C MHOTO3HAYHBIMU HaTypajlbHBIMU YHCIaMU. YnciaoBbIe
BBIP@XKEHUS, TOPSAOK JIeHCTBUH, HCIOJIb30BaHUE CKOOOK. lcmonb3oBaHuEe IIpU
BBIYMCIIEHUSIX TIEPEMECTUTEIILHOIO U COYETATENIbHOTO CBOMCTB BIOKEHUSI U YMHOXKEHHUS,
pacnpeaeIuTEIbHOIO CBOMCTBAa YMHOXEHUsI. OKpYyIJI€eHUE HAaTypaJIbHbIX YHCEI.



Jlenmutenu M KpacHbIC YHCIIa; HAMOOJBINIUN OOIHN NEIUTENIhb 1 HauMEHbIlee oO0Iee
KpaTHoeE. /lenumMocTh CyMMBI U IPOU3BEACHUS. /leeHrne ¢ OCTaTKOM.

JApoou

OObIKHOBEHHAs1 ApoOb, OCHOBHOE CBOMCTBO ApoOH, cokpamieHue apoOeii. CpaBHeHUE U
ynopsiiounBanue npoOeil. Pemenue 3a1au Ha HaX0XKJI€HUE YacTH OT LEJOro U LIeJIoro 1o
ero yactu. J[lpoOHoe uucio Kak pe3yiabraT aAeneHus. llpencrtaBieHue AecATUUHON
IpoOu B BUJE OOBIKHOBEHHOH IpoOM M BO3MOKHOCTb IIPEACTAaBICHUS OOBIKHOBEHHOMH
npoOu B BuUIE JAecATUYHOW. JlecATHuHble nOpoOM W METpUYECKas CHCTEMa Mep.
Apudmernyeckue JEHCTBHSIT W YHUCIOBBIE BBIPAXKEHUS €  OOBIKHOBEHHBIMU U
JNECATUYHBIMUA JPOOSMHU.

OtHomieHue. JleqeHue B TaHHOM OTHOIIEHHWH. MacmTa0, nponoprus. IIpumeHnenune
NPONOPLUN IPU PELICHUU 3a1ad.

Ilonatune npoueHTa. BpluuciieHne MNpoIEHTa OT BEJIMYUHBI M BEJIUYUHBI N0 €€
IIPOLIEHTY. BpIpakeHHe NpPOLEHTOB IECATUYHBIMU ApoOsiMu. Pemenue 3amad Ha
NPOLEHTHI. BrIpa’keHNe OTHOIIEHUSI BEJIMYUH B POLIEHTAX.

Iono:xkuTeNbHBIE U OTPULIATEIbHBIE YHCIA

[TonoxxurenpHble W oOTpuLATeNbHble uyucna. lLlensle wywucna. Moaynp ywucha,
reoMeTpuyeckas MHTepnpeTamuss Moayias uwucia. HM3o0pakeHue uucesn Ha
KOOpAMHATHOMH MPSIMO. Yucnossle npomexxyTku.  CpaBHeHue yucel.
ApudpmeTrnyeckue NEUCTBUS C MOJIOKUTEIbHBIMU U OTPULATEIIBHBIMU YHUCJIAMHU.
IIpsimoyrosibHasi cucteMa KoOOpAWHAT Ha 1uiockoctu. KoopauHatel TOYKHM Ha
IUTIOCKOCTH, alcmuycca u opauHaTa. llocTpoeHme To4yeKk M (PuUryp Ha KOOpPJIHMHATHOU
IJIOCKOCTH.

BykBeHHBbIe BbIpaKeHUA

ITpumenenue OyKB Ui 3allMCH MaTE€MAaTUYECKUX BBIPAXKEHUN U HPEIIOKEHHUM.
CpoiicTBa apupMeTHUECKNX ICHUCTBUN. ByKBEHHBIE BBIPAXXCHHUS W YHCIOBBIE
MOJICTAHOBKHU. ByKBE€HHBIE PAaBEHCTBA, HAXOXKJIEHHE HEU3BECTHOI'O KOMIIOHEHTA.
DopmyIiel; POpMYIIBI TIEPpUMETPA U TUIOIIAIN NPSIMOYTOJIBHUKA, KBaJpaTa, 00bEMa
napasuiejenunena u Kyoa.

Pemrenne TekcToBBIX 32124

Penrenne TEKCTOBBIX 3aZlad apUMETHYECKUM CIocoOoM. PerreHne gorudeckux
3anay. Pemenue 3a1a4 nepebopoM Bcex BO3MOKHBIX BapUaHTOB.

Pemenne 3amad, conepkaliMX 3aBUCHUMOCTH, CBS3BIBAIOIIMX BEJIWYMHBL: CKOPOCTD,
BpeMS, pacCTOSIHHE; I1I€HA, KOJIMYECTBO, CTOMMOCTBH; HPOU3BOJUTEIBHOCTb, BpEMS,
00b€éM paboThl. EAuHUILIBI M3MEpeHus: MacChl, CTOUMOCTH; PACCTOSIHUS, BPEMEHH,
ckopocTu. CBsI3b MEXJYy €IMHHULIAMH U3MEPEHUs Ka)KJI0H BEJINYUHBI.

Pemenue 3amad, CBSI3aHHBIX C OTHOLIEHHMEM, IIPONOPLMOHAIBHOCTBIO BEJIMYHH,
MPOLIEHTAMH; PEILIEHNE OCHOBHBIX 3aJa4y Ha JpoOU U MPOLEHTHI.

OneHka W TIpUKUAKA, OKpyrjaeHue pesynabrata. CocraBieHne OyKBEHHBIX
BBIPQ)KCHUM MO YCJIOBHIO 3aJa4H.

IIpencraBneHne JaHHBIX ¢ MTOMONIBIO TabauI U guarpaMm. CtonbyaTbie JUarpaMMBbl:
YTEHHUE U NOCTpOeHHE. UTeHHe KPYroBbIX AUArpaMM.

Harasianas reomerpus

Harnsiguele npencraBieHust o purypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K,
JIyd, YToOJI, JIOMaHasl, MHOTOYTOJbHHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.

BzaumHoe pacnonoxkeHue AByX NpPSAMBIX Ha IUIOCKOCTH, NapajuiedbHBIE MpPsIMBIE,
MEepIEHAUKYJISIpHBIE TpsiMble. M3MepeHue pacCTOSIHUM: MEXIy JBYMs TOYKaMH, OT
TOYKH J0 NIPSIMOM; JJIMHA MaplIpyTa Ha KBaJpaTHON CETKe.

H3mepenune 1 nocTpoeHue yriioB ¢ MOMOIIBI0 TpaHCHOPTUpPA. BUibl TpeyroabHUKOB:
OCTPOYTOJIBHBIMH, MPsIMOYTOJIBHBIM, TYHOYTOJIbHBIN; paBHOOEIPEHHBIH,
PaBHOCTOPOHHUH. YeTbIpEXYTroJIbHUK, MpUMEPBI YeTHIPEXYTOJIbHUKOB.
[IpssMOyrosibHUK, KBaJpaT: HMCIIOJIB30BaHHME CBOWCTB CTOPOH, YIJIOB, JWaroHajei.
N300paxxeHne reoMeTpuuecKux (Guryp Ha HEJIMHOBAaHHON OyMare ¢ HCIIOJIb30BaHUEM
LUUPKYJIs, TUHEHKH, yroJdbHUKa, TpaHcropTupa. [locTpoenus Ha kjieTyaToil Oymare.
[lepumerp MHoOroyrosibHuKa. [loHsTHe ™UIOmIAAW (GUTYPHI; €IUHHUIBI H3MEPEHHUS



wiomanu. [TpubmmkéHHoe u3MepeHne Iomaayd Guryp, B TOM 4uciie Ha KBaApaTHOU
cerke. [IpubnmkEHHOE U3MEPEHHE JUTMHBI OKPY>KHOCTH, IUIOIIAIA KpyTa.
CumMmMeTpusl: ICHTpadbHasi, OCeBasi MW 3epKallbHAsi CUMMETPHH.

[TocTpoeHne cMMMETPUYHBIX (QUTYP.

Harnsimaple npeactaBiieHHsT O MPOCTPAHCTBEHHBIX (GUrypax: mnapajulelieluIe, KyoO,
npusMa, NHUpamMuaa, KOHYC, [wiuHAp, 1map u cdepa. HM3obpaxkenue
MPOCTPAaHCTBEHHBIX (uryp. IlpuMepsl pa3BEPTOK MHOTOTPAHHUKOB, MHIWHApA U
koHyca. Co3gaHue Mojieneld mMpOCTPaHCTBEHHBIX ¢uryp (u3 Oymaru, IpPOBOJIOKH,
IUIACTUJINHA)

[loustne o0BEMa; eauHUNBI uU3MepeHUuss o00bEMa. OOBEM NPSIMOYTOIBLHOTO
rapaJuiesienuneia, Kyoa.

IIJTAHUPYEMBIE IIPEJIMETHBIE PE3YJIbTATBI OCBOEHUA
MPUMEPHOIM PABOYEM ITPOT'PAMMBI KYPCA (IIO TOJAM OBYYEHHSA)
OcBoeHne yuyeOHOro kypca «Maremaruka» B 5-6 Kijaccax OCHOBHOM

IIKOJIBI  JOJDKHO  oOOecredynBaTh  JOCTHIXKCHHUE  CIICAYIOIUX  MPEeAMETHBIX

00pa30BaTeIbHBIX PE3YJIbTATOB:

5 KJacc

Yuciaa M BbIYMCICHUA

e JloHMMaTh U OPaBUIBHO YIOTPEOJISITH TEPMHUHBI, CBA3aHHbIC C HATypaJlbHbIMU
YHUCIaMH, OOBIKHOBEHHBIMHU U IECATHYHBIMH JIPOOSIMU.

e (CpaBHuUBaTh UM yNOpPSAOYMBATH HaTypaJIbHbIE 4YHCJIa, CpPpaBHUBAaTb B
MPOCTENIINX CiIydassX OOBIKHOBEHHBIE IPOOH, NECITUUHBIE IPOOH.

e CoOOTHOCUTH TOUKH HAa KOOPAWHATHOMN (YMCIJIOBOM) MPSIMOH C COOTBETCTBYIOLIUM
el 4uciaoM W H300pakaTh HaTypaJdbHBIC YHCIIAa TOYKAMHU Ha KOOPJIMHATHOU
(4rucIoBOM) TIPSIMOM.

e BrmonHATe apudmMeTHUYECKHMe ACHCTBUS C HATypaJdbHBIMHA YHCJIAMH, C
OOBIKHOBEHHBIMH JPOOSIMHU B MPOCTEHUIINX CITydasiX.

e BEBINONHATE NPOBEPKY, NPUKHUAKY PE3YJIbTaTa BBIYMCICHUH.

e OkpyrisiTh HaTypajbHbIE 4YMCIA.

Pemrenne TekcToBBIX 32124

e Pemarp TekcTOBblE 3aJaud apuUPMETUYECKUM CHOCOOOM M € MO0— MOIIbIO
OpPraHU30BAHHOI'0 KOHEYHOTr'0 IIepedopa BCeX BO3MOXKHBIX BAPUAHTOB.

e Pemarps 3amaun, coJepiKallde 3aBUCHMOCTH, CBSI3bIBAIOIIME BEJIUYHUHBI: CKOPOCTb,
BpEMs, pacCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTD.

e lcnonp30BaTh KpaTKUE 3alIUCH, CXEMBI, Ta0IUIIbI, 0003HAYEHUS IIPU PEIICHUHU 3a/1ad.

e Jlomb30BaTbCsi OCHOBHBIMM €IWHUIIAMH HM3MEPEHUS: IEHBI, MacChl, PacCTOSHHS,
BPEMEHH, CKOPOCTH; BBIPAKaTh OJHU €IMHUILIBI BEJIMYUHBI Yepe3 Apyrue.

e l3BiekaTp, aHAIM3UPOBATh, OLIEHUBATh WHGOPMAILIMIO, MpPEed— CTaBJICHHYIO B
TalbauIe, Ha CTOJI0YATOM nuarpaMMe, MHTEPHPETHUPOBATh INPEJCTAaBICHHBIE JTaHHbBIE,
HCMOJIb30BaTh JAHHBIE IPU PELICHUH 3a]1ad.

Haruasinnas reomerpust

e Jlonp30BaThCsi TEOMETPUYECKUMU MOHATUSMHU: TOYKa, IpsMasi, OTPE30K, JyY,
YT0JI, MHOTOYTOJIbHUK, OKPY>XHOCTb, KPYT.

e [lpuBomuth mnOpuUMepbl OOBEKTOB OKPYXKAIOIIETO0 MHUpa, HUMEIMUX GopMy
W3YUYE€HHBIX I'€OMETPUUYECKUX (QUryp.

e lcnonp30BaTe TEPMHUHOJIOTHIO, CBSI3aHHYIO C yIVIAaMHM: BEpIIMHA CTOPOHA; C
MHOTOYTOJIBHUKAMU: yTOJI, BEPIIMHA, CTOPOHA, JUArOHaIb;, C OKPYXHOCTBIO: PaJUYC,
JAaMeTp, LEHTP.

e l300pakath M3y4yeHHbIE reoMeTpuueckre (GUrypbl Ha HEIMHOBAHHOM M KJIETYATOM
Oymare c MOMOIIBIO IUPKYJIS U JIMHEHKHU.

e HaxoauTe JIMHBI OTPE3KOB HENOCPEICTBEHHBIM HU3MEPEHHUEM C IOMOIIBIO JIMHENKH,
CTPOUTH OTPE3KH 3aJaHHOM JUIMHBI; CTPOUTH OKPYKHOCTh 3aJJaHHOTO pajauyca.

e lcnonp30BaTh CBOWMCTBAa CTOPOH M YIVIOB MNPAMOYTOJIbHMKA, KBaapara Uil HX
IIOCTPOEHHUSI, BBIYMCIICHUS ILIONIAAN U IEPUMETpA.



BeraucisaTe TiepuMeTp W IUIOMIAJh  KBaJpaTra, MOPsSMOYTOJIbHUKA, (Uryp,
COCTaBJICHHBIX M3 NPSIMOYTOJIBHUKOB, B TOM 4YHCJe (GUTYp, H300paKEHHBIX Ha
KJeT4yatoi Oymare.

[Tosb30BaThCST OCHOBHBIMH METPHUYECKHUMH CIMHUIIAMH H3MEPECHHS JUIMHBI, ILIOIAJIH;
BBIpAXKaTh OJHH CIUHUIIBI BEJIMUHUHBI Yepe3 JPyrHe.

Pacrio3naBarh mapasuieienuIie/i, KyO, HCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIHHA,
pebpo rpaHb, U3BMEPEHUST, HAXOIUTh U3MEPEHHUS MapaUieyIeuIie]a, Kyoa.
Brraucisate 006éM ky0a, mapajuiesienuIie/ia no 3aJJaHHbIM H3MEPEHUSIM, IT0JIb30BaThCS
eIMHHUIIAMHA H3MEpeHUsl 00bEMa.

Pemiate HecHOXHBIC 3aJadyd  HAa HM3MEPEHHE TIEOMETPHYCCKUX BEJIMYUH B
MPAKTUYECKUX CHUTYAIUIX.

6 Kiace
Yuciia M BLIYMCJICHUSA

3HaTh M HOHHMAThb TCPMHUHBI, CBA3aHHBLIC C PA3JIMYHBIMHM BHUJaMHW YHCCIT H
cnoco0aMu UX 3aIlMCH, NIEPEXOAUTh (€CIU ATO BO3MOYKHO) OT OJIHON (OPMEI
3aIlMCH YMCJa K JPYTOM.

CpaBHI/IBaTI) 1 ynopsaaoduBaTb OCJIbIC YHCIIA, OOBIKHOBEHHBIE U ACCATUYHBIC
I[pO6I/I, CpaBHHUBAThb YHUCJIa OJHOT'O U PAa3HbIX 3HAKOB.

BbinonHsATh, coderass yCTHbIE W HHUCbMEHHBIE IPUEMBI, apu(pMeTHUYECKUe
JIGUCTBUsT C HATypaJdbHBIMH M LEJBIMH 4YHCJIaMHM, OOBIKHOBEHHBIMH WU
ACCATUNYHBIMUA IIpO6$IMI/I, MMOJIOKHUTCIIbHBIMH U OTPULATCIIbHBIMU YHUCJIaMU.
BrprauciauTe 3Ha4€HUsI YUCIOBBIX BBIPAXKEHUI, BBIIIOJIHATH IPUKUIKY U OLICHKY
pe3yJibTaTa BBIYMCIICHHUI; BBIIOJIHATH IIPEOOPA30BAHUS YHUCIIOBBIX BBIPAXKEHUMN
Ha OCHOBE CBOMCTB apu(PMETUUYECKUX JEUCTBUH.

CoOOTHOCUTH TOUKY Ha KOOPJAUHATHOHN IPSMOM C COOTBETCTBYIOIIINUM € YHUCIIOM
U U300pakaTh 4ucia TOYKAaMHU Ha KOOPJAWHATHOW OpsIMOM, HAXOAUTh MOIYJIb
qucIa.

COOTHOCHUTH TOYKH B HpﬂMOerJII:HOfI CHUCTCMC KOOpAWHAT C KOOpAHUHATaAMH 3TOU
TOYKMH.

OKpyIJIsTh LeJble Yuciia U JeCATHYHbIE IPOOU, HAXOAUTh NIPUOIUKEHHST YHCEl.

YucnoBbie 1 OyKBeHHbIE BBIPAKECHHSA

[Torumate W ynoTpeOJATH TEPMUHBI, CBS3aHHBICE C 3aMUChI0O CTENEHH YHCIIA,
HAXOJUTh KBaJpaT U KyO YHCIIa, BBIUMCIATH 3HAYEHHS YHCIOBBIX  BBIPAKEHHH,
COZIEpXKAIUX CTENECHU.

[Tonp30BaThCsi MpU3HAKaMM JIEJIMMOCTH, PACKJIaAbIBaTh HAaTypaJibHbIC YHCJIAa Ha
MMPOCTHIE MHOHUTEJIIH.

IMTonw30oBaThCa MacITAOOM, COCTABISThH MMPOMOPILIHU U OTHOIIICHUS.

Hcnonb3oBaTh OYyKBBI 171 OOO3HAYEHUS 4YHUCEN TMPU 3alUCH  MaTeMaTUYECKHUX
BBIPQKEHUMN, COCTABIISITh OyKBEHHBIE BBIpAXXEHUSI W (POPMYIbI, HAXOJIUTh 3HAUYCHUS
OYKBEHHBIX  BBIPAQXCHUM,  OCYIISCTBIISSL HEO0OXO MBI MOJICTAaHOBKH u
npeoOpazoBaHuUsl.

HaxoanTs HENM3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pelnenue TeKCTOBBIX 3a1a4

PemaTe MHOTOIIIarOBBIE TEKCTOBBIC 337291 apU(PMETUIESCKUM CIIOCOOOM.

Pemates 3amadun, CBsA3aHHBIE C OTHOIICHHWEM, IPOITOPIIMOHATBHOCTHIO BEJIIMYHH,
MPOIIEHTAMU; pelIaTh TPU OCHOBHBIC 3a/1a4M Ha JPOOU W TPOICHTEHI.

Pemate 3amauun, comepikaliue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIIMYUHBI: CKOPOCTb,
BpeMsi, pacCTOsTHUE, I[eHa, KOJIMUYECTBO, CTOUMOCTh; TPOU3BOIUTEIBHOCTD, BpEMSI,
00BbéMa paboThl, HUCIONB3YST apuPMETHUYECKHUE IEUCTBUSI, OICHKY, MPUKHUIKY;
MMOJIb30BaThCsl €AUHUIIAMUA U3MEPEHUSI COOTBETCTBYIOIIUX BEIWYHH.

CocTaBisaTh OYKBEHHBIC BBIPAXKCHHS I10 YCIOBHUIO 33JIa4H.

HzBnekatr wuHpOpMaAUIo, TPEACTABICHHYIO B TaOJuIax, Ha JUHEHWHOM,
CTOI0YATOW WJIM KPYTrOBOHW JHMarpaMmax, HHTSPHPETHPOBATH MPEJICTABIICHHBIC
JIaHHBIC; UCITOJIB30BAaTh IAHHBIC TIPU PEIICHUHN 3aj1ad.

IIpencraBnsate wHpOPMAIIMIO C TIOMONIBIO TaONWIl, JUHEHHOW H CTOJIOYATOM



JTarpamMm.

Harasinnas reomerpus

IIpuBoguTe mnpuMepbl OOBEKTOB OKpYXKAIOIIEro MHUpa, HUMEmux G¢opmy
HM3YUYE€HHBIX I'€OMETPUYECKUX IUIOCKHX WU IMPOCTPAHCTBEHHBIX (UIYp, MPUMEPHI
PaBHBIX U CUMMETPUYHBIX (UTYD.

N300paxars ¢ HOMOIIBIO LUPKYJIS, JIUHENKHU, TpPAHCHOPTUPA HA HEJIMHOBAaHHOU U
KjIeTdyaTod OyMare M3y4eHHbIE IUIOCKME TIe€OMeTphYeckue  (Qurypsl u
KOH(UTYypaIui, CUMMETPUUYHBIEC (PUTYP.

ITonp30BaThCs TI'€OMETPUYECKUMM TMOHSTUSMM: PABEHCTBO (Uryp, CUMMeETpus;
HCII0JIb30BaTh TEPMHUHOJIOTHIO, CBA3AaHHYIO C CUMMETpPUEH: OCb CUMMETPHUHU, LEHTP
CUMMETPHUH.

HaxoauTe BeIMYMHBI YII0B U3MEPEHHEM C IOMOILBIO TPAHCHOPTUPA, CTPOUTH YIJIbI
3aJlaHHOM BEJIMYMHBI, I10JIb30BAThCS IPU PELICHUM 3a7ad I'PagyCHOW MEPOM YIJIOB;
pacrio3HaBaTh HA YyepTekax OCTPbIM, MPsIMOM, pa3BEPHYTHI U TYMHOM YIJIBL
Bpruucnars qumHy JIOMaHOM, NEPUMETP MHOI'OYTOJIBHMKA, ITOJIb30BaThCs €IUHUIIAMU
M3MEpPEHUS JJIMHBI, BBIPAXKATh OJHU €IUHULIBI WU3MEPEHUS JUIMHBl Yepe3 JIpyrue.
Haxoautb, wucnonb3ys 4YepTEXHbIEe HHCTPYMEHTBI, PACCTOSIHUSA: MEXIY JIBYMs
TOYKaMH, OT TOUKH JI0 NPSIMOM, IJIMHY IIyTH HA KBaJAPAaTHOU CETKE.

Bpruncoute mimomans (Uryp, COCTaBICHHBIX W3 MPSIMOYTOJbHUKOB, HCIOJIb30BaTh
pa3bueHue Ha TPSMOYIOJbHHMKH, Ha paBHbIE (UTYpBI, JIOCTpaMBaHHE IO
IPSIMOYTOJBHUKA; I10JB30BaThCSd OCHOBHBIMM €IUMHULIAMM H3MEPEHUs IUIOLIAH;
BbIpA)KaTh OJIHU €IMHUILIBI U3MEPEHUs IUIOIIagu 4Yepe3 JpyTHe.

Pacno3naBarh Ha MoOJENsAX U H300paKEHUSIX NHUpaMUIy, KOHYC, LMJIUHJIP,
HCII0JIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpo, I'paHb, OCHOBAHME, Pa3BEPTKA.
N300pakaTh Ha KJIeTYaTOM OyMare MpsiIMOYTOJIbHBIN MTapaieIeUIe].

Beraucnare  00bEM  MPSMOYTOJIBHOT'O — NapajuielienuIena, KyOa, IOJIb30BaThCS
OCHOBHBIMHU €IMHHUIIAMHM U3MEpEeHUsl 00bEMA; BbIpaXkaTh OJHU EIMHHUIBI U3MEPEHUS
00BEMa yepe3 Ipyrue.

Pemlatb HecnoXXHBIE 3alaud  Ha HaXOXJACHUE TIE€OMETPUYECKUX BEJIWYHMH B
MPaKTHYECKUX CUTYyallUsX.



TEMATUYECKOE IIVIAHUPOBAHUMEYYEBHOI'0 KYPCA (IIO 'OJAM OBYYEHMHS)

5 kJjacc (Hemenee 1704acoB)

Ha3Banue pa3aeia
(Tembl) Kypca
(4MCJI0 YacoB)

OcHoBHoOe
cojeprkaHue

OcHOBHBIE BHUIBI
JesITeJIbHOCTH 00yYaKoIIuXCsi

HartypaabHble yncia.
JlelicTBHSA C
HATYPAJbHBIMH YUCJIAMHU

(43 a)

JlecsaTrdHas cucTemMa CYUCICHUS.
Psan HaTypanpHBIX 4ucen.
Harypanshsiii psia. Yucio 0.
HarypanbHble unciia Ha
KOOpAuHaTHOU npsiMoii. CpaBHEHUE,
OKpYIJIEHHE HaTypaJbHbIX YHCEI.
Apudmernaeckrue qeUCTBUS C
HaTypaJlbHbIMH YUCJIAMM.

CBolicTBa HYJIS IIPU CIIOKEHUU U
YMHO>X€HHM, CBONCTBA €AUHULIBI ITPU
yYMHOKeHHHU. IlepemecTurenbHoe u
COYEeTaTeJIbHOE CBOMCTBA BIIOKECHUS
U YMHOXEHUSI, pACHPEAECIUTEIIHOE
CBOMCTBO YMHOKEHHUS.

Jenurenu u KpacHbIE 4KCa,
pa30KEHUE Ynciia Ha MHOXKHATEIIH.
JlenmeHue ¢ ocTaTKOM.

Crenens € HaTypaJbHBIM
MIOKa3aTeJIEM.

YucioBbl€ BbIPpAYKEHMUS; ITOPSIIOK
JICCTBUU.

Pemenne TekCcTOBBIX 3a/1a4 HA BCE
apudmeTndeckue a1ercTBUs, Ha
JIBMDKEHUE U NOKYIKH.

Yurarth, 3alIUCHIBATH, CPABHUBATH HaTypaJibHbIE YKCIIA; IIpEJIaratb U
00Cy’XJaTh CIIOCOOBI YIOPSAOUYNBAHUS YUCE.

HN300paxkaTh KOOPAMHATHYIO NPSIMYI0, OTMEYATh YKCila TOUKaMH Ha
KOOpPJIUHATHOM NPAMOM, HAXOAUTHh KOOPAUHATHI TOYKH.

HccnenoBath cBoiicTBa HaTypaiabHOIro psiaa, uncen 0 u 1 npu cioxeHuu u
YMHOKECHUU.

Hcnonb30BaTh NpaBuiIo OKPYTJICHUS HATYPAIbHBIX YHCEIN.

BoInoaHaTh apudMeTHUECKUE ASHCTBUS C HATYpaIbHbIMU YUCIaMHU,
BBIYHUCIISITh 3HAYCHUST YUCIIOBBIX BBIPAXKEHUM CO CKOOKaMU U 0e3 CKOOOK.
3anuceIBaTh IPOU3BEJCHUE B BUAE CTEIIEHU, YATATh CTEIIEHU, HCII0JIb30BaTh
TEPMHUHOJIOTHIO (OCHOBaHUE, I0KA3aTEJb), BBIUMCIUTh 3HAYEHUS CTEIEHEH.
BpINOHATH NPUKUAKY M OLEHKY 3HAaUCHUIN YUCIIOBBIX BBIPAYKEHUM,
npeajaratb ¥ IpUMEHSATh IPUEMBI IPOBEPKU BHIYMCIICHUI.

HMcnoab30BaTh NpU BEIYNCICHUSAX IIEPEMECTUTEIBHOE U COYETATEIBHOE
CBOMCTBA CJIOKEHHS U YMHOKEHUSI, PaCIIPEACIUTEIIBHOE CBOMCTBO
YMHOXEHUS; GOpMYJIUPOBaTh U IPUMEHSTH IIpaBUiia MpeoOpa3oBaHUs
YHCJIOBBIX BBIPAKEHUN HA OCHOBE CBOMCTB apu(PMETHUUECKUX JIEHUCTBUI.

HccaenoBaTh YUCIOBBIE 3aKOHOMEPHOCTH, BBIJIBUTATh U OOOCHOBBIBATH
TUIOTE3bI, POPMYIUPOBATH OOOOIIIEHUN U BBIBO/IBI 10 pe3yabTaTamM
IIPOBEIEHHOTO HccienoBaHusa. @OpMyIMpOBaTh ONPEAECICHUS IETUTEIS
U KpaTHOTO, HAa3bIBaTh JACJIUTENN U KpaTHbIE YHCJIA; Paclio3HaBaTh
MIPOCTHIE U COCTABHBIEC YHUCJIIA; (POPMYIHUPOBATH U TPUMEHSITH MPU3HAKHU
JICIMMOCTH Ha 2, 3, 5, 9, 10; npuMEHSTh aJITOPUTM PA3I0KEHUS YHCIia
Ha MPOCTbIE MHOXKUTEJIN; HAXOAUTh OCTAaTKU OT JECJIEHUS M HEIIOJIHOE
YacCTHOE.

Pacno3naBaThb UCTHHHBIE U JIOKHBIE BBICKA3bIBaHUS O HATYpPaJIbHBIX
YUCIIaX, IPUBOJAUTH. IPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHUE U OTPHULIAHUE BBICKA3bIBAHUN O C BOMCTBax
HATypaJdbHBIX YMCEI.

KoncTrpynpoBath MaTeMaTH4YECKHUE NIPEIIJIOKEHNS] C TTIOMOIIBIO CBSI30K (*
U %, «WIA», (*€CIH..., TO...*.




Pemath TekcTOBBIC 3a/1a4H apU(PMETHISCKUM CLIOCOOOM, UCITOJIB30BATh
3aBUCUMOCTH MEXKIy BEIUUYHMHAMU (CKOPOCTb, BpEeMsi, PACCTOSIHUE; 1ICHA,
KOJINYECTBO, CTOMMOCTD M JIP.): aHAJIU3UPOBATH U OCMBICIIMBATH TEKCT
3amauu, repedopMyIIMPOBaTh YCIOBUE, U3BJICKATh HEOOXOUMBIC
JIAHHBIC, YCTAaHABJIMBAThH 3aBUCUMOCTH MEXKy BEJIMYUHAMH, CTPOUTH
JIOTHYECKYIO IIETIOYKY PACCYKJICHHU.

MoaeaupoBaTh XOJ1 PEIICHUS 3aJ1a491 C IIOMOIIBIO PUCYHKA, CXEMBI,
TaOIHIIBI.

IpuBoaANTH, pa3oUpaTh, OIICHUBATH PA3JIMYHbIC PEIICHUS, 3alUCH
peIIEHUI TEKCTOBBIX 3aj1ad.

KpuTHyecku olleHMBATH MOJIYYCHHBIN PE3yJIbTAT, OCYIIECTBIISAThH
CaMOKOHTPOJIb, IIPOBEPSITh OTBET HA COOTBETCTBUE YCJIOBUIO, HaXOIUTh
OIIHOKH.

Pemarhb 3a1auu ¢ MOMOIIBIO ITIepeOOpa BCeX BO3MOKHBIX BAPHUAHTOB.
3HAKOMHUTBCSI C UCTOPUCH pa3BUTHUs apU(METHKH.

Harasiainas reomerpus.
JIMHUH Ma NMJI0CKOCTH
(12 9)

Touka, mpsimas, 0Tpe30K, Jyd.

Jlomanas.

N3mepenue nimHbI OTpe3Ka,
METPUYECKUE EAUHULIBI U3MEPEHUS
JUTVHBI.

OKpy>KHOCTb U KpYT.

[Tpaktuueckas padota «IlocTpoenue
y30pa U3 OKPYKHOCTEW».

Vron. IIpsmoit, oCTpbIid, Tynou H
Pa3BEPHYTHIN YIJIBI.

H3mepenue yrios.

[Ipaktuyeckass pabora «lloctpoeHue
YTJIOB»

Pacno3naBaTh Ha yeprekax, pUCYHKAX, OMUCHIBATh, UCIIOJIb3YS
TEPMHUHOJIOTHIO, U U300pakaTh C TOMOILBIO YEPTEKHBIX HHCTPYMEHTOB:
TOUYKYy, NPSIMYIO, OTPE30K, JIyd, yTOJI, JOMaHYyk, OKPY>KHOCTb.
Pacno3naBarh, IpUBOIUTH IpUMEPHI OOBEKTOB PEaIbHOTO MUPA,
UMEIOINX (POPMY U3YUYEHHBIX (QUTYpP, OLIEHUBATh UX JIMHEHHbIE
pa3Mepsl.

Hcnoab30BaTh JTUHENKY U TPAHCIIOPTUP KAaK MHCTPYMEHTHI 11
IIOCTPOEHUS U U3MEPEHUS: UBMEPATH JUIMHY OTPE3Ka, BEJIUUNHY yTJIa;
CTPOUTH OTPE30K 3aJaHHOMW JUTMHBI, YTOJ, 3aJAHHON BEJIMYUHBI;
OTKJIa/IbIBaTh LIMPKYJIEM PaBHBIE OTPE3KH, CTPOUTH OKPYKHOCTh 3aJaHHOIO
panuyca. M300paxaTh KOH(UTypallMyi T€OMETPUIECKUX QUTYD U3
OTPE3KOB, OKPY>KHOCTEH, UX YaCTEU Ha HEJIMHOBAHHOM U KJIETYATOU
Oymare; npeyiarathb, ONUCHIBATh U 00CYX1aTh CIIOCOOBI, aJITOPUTMBbI
IIOCTPOECHHUE.

Pacno3naBarh M n300paxarh Ha HEJIMHOBAHHOMN M KJIeTUYaTOM Oymare
MIPAMOM, OCTPBIM, TYIION, Pa3BEPHYTHIN YIJIbl; CDABHUBATH YIJIBI.
BbruucjasiTh JUIMHBI OTPE3KOB, JIOMaHbIX.

IToHumMaTh M MCNOJIB30BATh [IPH PELICHUH 33724 3aBUCUMOCTH MEXIY
€IMHUIIAMH METPUYECKON CUCTEMBI MEP; 3HAKOMUTBCS C HE METPUUYECKUMHU
CHCTEMAaMU Mep; BBIPAXKATh JUIMHY B PA3JIMYHBIX €IMHULIAX U3MEPECHUS.
HccaenoBath GUrypsl 1 KOHQUTYypamu, UCIOIb3Ys HU(PPOBBIE PECYPCHI.

OOBLIKHOBEHHbIE

JpoOs. IIpaBunbHBIC 1

MoaeaupoBaTh B rpadIeCcKOM, MPeaAMETHOU (OpME, C TTIOMOIIBIO




apoodu (48 u)

HenpaBWIbLHBIC IPOOH.

OCHOBHOE CBOMCTBO JIpOOH.
CpaBHeHUE JIpoOeii.

Crno’XeHHe U BbIYUTAaHUE
OOBIKHOBEHHBIX JPOOCH.
CwmemanHast 1poOb.

YMHOKEHHE U ACICHUC
OOBIKHOBEHHBIX JIPOOEH; B3aUMHO-
oOpaTHbIe JIpOOH.

Pemenune TEKCTOBBIX 3a1a4,
coaepKaIlux ApoOu.

OcCHOBHBIC 3aJ1a4M Ha APOOH.
IIpumenenre OyKB JJIST 3alTUCH
MaTEeMaTHYECKUX BBIPAKCHUMN U
OpeNJIOKEHUM.

KOMITbIOTEpA MOHATUSI U CBOICTBA, CBSI3aHHBIE C OOBIKHOBEHHOU JpOOBIO.
YuraTh U 3alIUCHIBATH, CPABHUBATB OOBIKHOBEHHBIE 1PO0OH,
npeajaraTb, 000CHOBBIBATH U 0OCYXK/J1aTh CIIOCOOBI YIIOPSIIOYUBAHUS
poOei.

HN300paxkaThs OOBIKHOBEHHBIEC IPOOM TOUKAMU HA KOOPJAUHATHOU
MPSAMON; UCIIOJIB30BaTh KOOPAUHATHYIO MPSIMYIO ISl CPAaBHEHUS
JpoOei.

DopMYyJIMPOBATH, 3alIMCHIBATH C IOMOIIBIO OYKB OCHOBHOE CBOMCTBO
OOBIKHOBEHHOU APOOU; UCITOIHL30BaTh OCHOBHOE CBOMCTBO ApOOH 1JIst
COKpalleHus 1poOeil U mpuBeaeHUsl IpoOH K HOBOMY 3HAMEHATEIIIO.
IMpeacraBisTh CMEMIAHHYIO IPOOh B BUJIE HENIPABHIJILHOM U BBIJICIIUTD
LIeJIYIO YacTh YMCJIa U3 HEIPABUIBHOM JpOou.

BbINoaHATH apupMeTHISCKHUE JSHUCTBUS ¢ OOBIKHOBEHHBIMH JAPOOSMU;
IIPUMEHSATH CBOMCTBA apu(PMETUUECKUX NEHCTBUN IS
pauroOHATU3AaLMHA BBIYUCICHUM.

BbINOJIHUTH NPUKHAKY M OLIEHKY Pe3yJIbTAaTa BIYMCICHUIH;
npeaiaratb U IpUMEHSITh TPUEMBI TPOBEPKHU BBIYHUCIICHUM.
IIpoBoauTH HCCIeA0BAaHUA C BOMCTB ApoOeH, onupasch Ha YUCIOBBIE
SKCTIEPUMEHTHI (B TOM YHCIIE€ C IIOMOIIBI0 KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOXKHBIE BBICKa3bIBaHUE O JPOOsIX,
MPUBOJAUTH IPUMEPHI U1 KOHTPIPHUMEPHI, CTPOUTH BHICKA3BIBAHUS U
OTPUIIAHUE BBICKA3bIBAHUU.

PemaTh TEeKCTOBBIC 3a71a4H, COJIEprKaIIFe TPOOHBIE TaHHBIE, U 3aJla4i Ha
HaXO0>KJI€HHE YaCTH 1I€JIOTO U IEJIOTO MO €ro YacTH; BBISIBIISITh UX
CXOJICTBA W Pa3JIMINH.

MoaenupoBaTh X0/ pelIeHUs 3aJa4M C MOMOIIbIO PUCYHKA, CXEMBI,
TaOJINIIBI.

IIpuBoaAUTH, pa3déupaTh, OEHUBATH PA3JINUHBIC PEIICHUS, 3alTUCH
pelIeHnT TeKCTOBBIX 3aJad.

Kputnyecku oneHMBaTh MMOJYyUYESHHBIA PE3yJIbTaT, OCYIIECTBISATh
CaMOKOHTPOJIb, IIPOBEPSIT OTBET Ha COOTBETCTBHE YCIOBHUIO, HAXOIHUTh
OIINOKH.

3HAKOMUTBHCS C UCTOPUEH pa3BUTHS apU(PMETHKH.

Harusignast reomerpus.
MHOroyroJibHUKHU
(10 v)

MHOroyrojabHUKH.
YeTbIpEXYTrOJIbHUK,
NPsIMOYTOJILHUK, KBaJapar.
[paktuyeckas pabora «IloctpoeHne

OnuchIBaTh, UCTIOIB3YS TEPMUHOJIOTHIO, H300pakaTh € IIOMOIIBIO
YepTEKHBIX MHCTPYMEHTOB U OT PYKH, MOJCIUPOBATH U3 OyMmaru
MHOTOYT'OJIBHUKH.

IIpuBoauTh NpUMepbI 00BEKTOB PEaTHLHOT0 MUPA, UMEIOIUX (HOpMy




NPSAMOYTOJIBHUKA C 33/ITaHHBIMU
CTOPOHAaMH Ha HEJIMHOBAHHOU
Oymarey.

TpeyroyibHUK.

[Inomane 1 nepumMeTp OpsiMo-
YIOJIbHUKA U MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJILHUKOB, €TUHUIIbI
u3MepeHus riomaau. [lepumerp
MHOTOYTOJIbHHKA

MHOT'OYTOJIBHUKA, IPSIMOYT'OJIbHUKA, KBAaIpaTa, TPEYTrOJIbHUKA, OLICHUBATh

VX JIMHEWHBIE Pa3MEpBI.

BbI4ucasaTh: IepUMETp TPEYrOJIbHUKA, IPSIMOYTOJIBHUKA,

MHOT'OYTOJIBHUKA; IJIOIAb IPSIMOYTOJIbHUKA, KBapaTa.

HN300paxaTh OCTPOYIroJIbHBIE, NPSIMOYIOJIbHBIE WM TYHOYT'OJIbHBIE
TPEYTOJILHUKU.

CTpouTh Ha HEIMHOBAHHOM M KJIETYaTOW OyMare KBaapaT v MPSIMOYTOJIbHUK
C 3aJaHHBIMM JUIMHAMH CTOPOH.

HccienoBarb cBOMCTBA NIPSIMOYTOJIBHUKA, KBaJpaTa IIyTEM KCIIEPUMEHTA,
HaOII0ICHNU I, U3MEPEHUsI, MOJICJIMPOBAHNUs; CPABHUBAThH CBOICTBA KBaJipaTa U
IIPSAMOYTOJIbHUKA.

KoncTpynpoBars MaTeMaTHUECKHUE IPEIJIOKEHUS C IIOMOILBIO CBA30K
«HEKOTOpPBIY, «It00oi». Pacno3HaBaTh UCTUHHBIE U JIO)KHBIE

BBICKA3bIBAHUE O MHOTIOYIOJIbHMKAX, INPUBOIUT» IPUMEPHI H
KOHTPIIPUMEDBI.

HccnepoBaTh 3aBUCHUMOCTH. IUIOIIAAM KBaJpaTa OT JUIMHBI €rO0 CTOPOHBI.
Hcnonb3oBaTh CBOMCTBA KBAIPATHOM CETKH /JI IOCTPOEHUS GUTYD;
pa3buBaTh NPSIMOYTOJIBHUK Ha KBAJAPAaThl, TPEYTOJIBHUKH; COCTABIISTh
(urypsl U3 KBaApaToB U NPSAMOYTOJIBHUKOB U HAXOAUTh UX IUIOIIA/Ib,
pa3ouBaTh GUrypbl Ha OPSIMOYTOJBHUKHU M KBaJpaThl U HAXOJMUTE UX
ILUIOIIAIb.

BeipaxkaTh BeIMYHWHY IUIOIIAN B PA3JINYHBIX €AUHUIIAX U3MEPEHUS
METPHUYECKOUN CUCTEMBI MEP, HOHUMATh U UCIIOJIb30BaTh 3aBUCUMOCTH
MEXKYy METPUUECKUMHU €AUHULIAMUA U3MEPEHUs MIIOIAIH.

3HaKOMHUTBCS C MpUMEpaMy NPUMEHEHUHU IUIONIAAM U IIepUMeTpa B
IIPAKTUYECKUX CHTyalMsIX.

Pemarts 3a7aun U3 peaibHOM >KWU3HU, IpeaaraTb U 00Cy»X1aTh pa3jIMyHbIE
CoCcOOBI pelieHus 3aaa4

HecaTnunbie 1poou
(38 u)

JecsTuuyHas 3anuch Apooei.
CpaBHeHUE AECATUYHBIX JIPOOEH.
JlelicTBHuE C ICCITUIHBIMU
IpOOSIMH.

OkpyTJieHHEe JICCATUIHBIX JIPOOEH.

Pemenne TEKCTOBBIX 3a1a4,
coaepIKaIux ApoOu.
OcCHOBHBIE 3371a491 HA APOOH

IMpeacraBiasiTh JSCATUIHYIO IPOOb B BUJIC OOBIKHOBEHHOM, YHTATh U
3aIMChIBaTh, CPABHUBATH JIECATHUUHBIC ApOOU, MpeaiaraTh,
00OCHOBBIBATh U 00CYKJIaTh CIIOCOOBI YITOPSIJIOYUBAHUS ASCITHUIHBIX
IpoOeit.

HN300paxkarh gecaTudHbie ApOoOH TOUKAMHU Ha KOOPAUHATHOU TIPSMOM.
BbISIBJSITH CX0/ICTBA U Pa3iM4Ms IPaBUIT apUPMETHUUECKUX JCHCTBUM C
HaATypaJIbHBIMU YHCJIAMHU U JIECITUYHBIMU IPOOSMU, OOBSICHATh UX.
BbINoaHATH apudMEeTHISCKUE ICHUCTBUS C IECATUUYHBIMH JPOOSIMU;
BBITIOJTHUTH NIPUKHUJIKY U OIIEHKY pe3yJIbTaTa BBIYMCICHUIA.




IIpuMeHsiTh CBOMCTBa apu(pMETUICSCKUX JICUCTBUMN TSI
panroHaIu3aUu BEIYHUCICHUM.

IIpuMeHATH NPaBUIIO OKPYTJICHUS AECATUYHBIX IPOOEH.
IIpoBoAMTH HCCIIEqOBAHUM CBOMCTB IECATUYHBIX Ipo0eii, onupasich Ha
YHCJIOBBIE SKCIIEPUMEHTHI (B TOM 4YMCJIE C IOMOIbI0 KOMIIBIOTEPA),
BBIJIBUIaTh TUIOTE3bl U NPUBOJAUTH UX OOOCHOBAHUSI.
Pacno3dHaBaTh HCTUHHBIC U JIOXKHBIC BBICKA3bIBAHUS O JIPOOSIX,
MPUBOAUTH IIPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBICKa3bIBAHUU U
OTpULIAHUE BbICKA3bIBaHUIA.

PemaTb TEeKCTOBBIE 33/1a4H, COJZIEp>KAIIIME APOOHBIC JaHHBIC, U HA
HaXO0>KJIEHUE YaCTH LIE€JIOr0 U LEJI0r0 N0 €ro 4acTH; BBISBISATH UX
CXOJCTBA U pa3jnuyue.

MoaeaupoBaTh X0/ PELISHUS 3a/1a4d C IOMOLIbIO PUCYHKA, CXEMBI,
TaOJINLBI.

IMpuBOaAUTH, pa30oUpaTh, OLICHUBATH PA3JIMYHbBIC PELICHUS, 3aITICH
pelLIeHNI TEKCTOBBIX 3a/ad.

OnepupoBath IPOOHBIMH YHCJIAMH B PCATbHBIX KU3HCHHBIX
CUTyalUsIX.

KpuTnyecku olieHUBaTh NOJIYYECHHBIN pe3yIbTaT, OCYIIECTBIATh
CAaMOKOHTpPOJIb, IPOBEPSITh OTBET HA COOTBETCTBUE YCJIOBHUIO, HAXOJUTh
OIITHNOKHU.

3HAKOMHUTBCS C UCTOPUEN pa3BUTHS apU(METHKHU.

Harasinnas reomerpus.
Tesa u purypsi B
MPOCTPAHCTBE.

)

MHOrorpaHHUKH.

HN3006pakeHrne MHOTOTpaHHUKOB.
Mojenn npoCTpaHCTBEHHBIX
TeJl.

[IpssMOyTONBHBIN NapaATIIENIEeTIHIIE,

Ky0. Pa3BépTku KyOa unapayienenumnea.

[Ipaktuueckas padora «Pa3BepTka
KyOa»

O0BéM KybOa, NpsIMOYTOJILHOTO
napasienenuriesa.

Pacno3naBarhb. a yeprexax, pUCyHKaX, B OKPY>KarollleM MUpe
MPSIMOYTOJIbHBIN Mapasienenune]1, Kyo, MHOrOTpaHHUKH,
ONUCHIBATH, UCHOJIb3YsI TEPMUHOJIOTHUIO, OLIEHUBATh JIUHEHHBIE
pa3Mepsl.

IIpuBoauTH MpUMeEPBI OOBEKTOB PEAJILHOTO0 MUPA, UMEIOLIUX (OopMy
MHOTOTPAaHHHUKA, NIPSMOYTOJILHOIO Mapajijiesienuiena, Kyoa.
HN300paxars KyO Ha KJIeT4aTOM Oymare.

HccaenoBath cBoiicTBa Ky0a, IT pSMOYTOJBHOIO II apajijlesienuIena,
MHOTOTPaHHUKOB, UCTIOJIB3YSI MOJIEIH.

Pacno3naBarh U u300pakaTh pa3BEPTKU KyOa U Mmapasiesienuea.
MopaeaupoBaTth KyO U ImapajjieenuIiesl u3 OyMaru u mpounx
MaTepHaJIOB, OOBACHITH CIIOCOO MOJEIMPOBAHUS.

HaxoauTth n3mepeHus, BBIYUCJANTD IJIOIAb IOBEPXHOCTH; 00BEM KyOa,
MPSIMOYTOJILHOTO MapaiIeeuIIe]1a; UCCIIEI0BATh. 3aBUCUMOCTh 00bEMa Kyda
OT JUIMHBI ero pedpa, BbIIBUTaTh U OOOCHOBBIBATH TMIIOTE3Y.
HaburoaaTs M NIPOBOAUTH AHAJOTMH MEXAY HNOHITUSIMHA IIJIOIIAIN U




00béMa, mepuMeTpa 1 IIOLA 1 TOBEPXHOCTH.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BBICKA3bIBAHUE O
MHOTOTI'PaHHUKAaX, IPUBOJIUT. IIPUMEPBI U KOHTPIIPUMEDPHI, CTPOUTH
BBICKA3bIBAHUA U OTPULIAHNE BBICKA3bIBAHUI.

Pemiarh 3a1aun U3 peaJlbHOU >KU3HHU.

IToBTOpeHue
U 00001ICHHeE.
(10 9)

IIoBTOpEHHNE OCHOBHBIX MMOHSITUU U

METOJIOB Kypca 5 kitacca,
0000I11IeHUE 3HAHUN.

BbIuucasATH 3HAUEHHUS BBIPAXKEHUN, COAEPIKaIllUX HATypaJlbHbIE
4uciia, OOBIKHOBEHHBIE U JICCITUYHBIE JIPOOH, BBIITOIHATH

1 peoOpa30BaHUST YUCEI.

BbiOuparTh crioco0 cpaBHEHUs YHUCEJl, BBIYUCICHUN, TPUMEHSTH
CBOMCTBA apuU(PMETHISCKUX ACUCTBUH JUIS PAITUOHAITU3AIIUH
BBIUMCJICHU.

OcyumecTBJasATh CAMOKOHTPOJIb BBINIOJHAEMBIX JICHCTBUN U
CaMOINPOBEPKY pe3yJibTaTa BBIUMCICHUH.

PemaTe 3a1aun u3 peasibHOM KU3HU, IPUMEHATh MAaTEMAaTUUECKUE 3HAHUS
JUISL peLIeHUs 3324 U3 IPYTUX yYeOHBIX MPEeIMETOB.

Pemats 3a1aun pasHbIMu cnocoO0amMu, CpaBHUBATh CIIOCOOBI PELICHUS
3aJ1a4u, BBIOUPATh pallMOHAIBHBIN CIOCO0.

6 kiacc (Hemenee 1704acoB)

Ha3Banue pa3aeia
(Tembl) Kypca
(4MCJI0 YACOB)

OcHoBHOE
cojeprkaHue

OcHOBHBIE BHABI
AeSITeJIbHOCTH 00yUYaKIIUXCS

HarypaabHble ynciia
(304)

ApudmMeTndyeckre TeCcTBUS C
MHOTO3HAYHBIMH HATypPaTbHBIMHI
yrcinamMu. YUCIIOBBIE BBIPAKECHUS,
MOPSIJIOK IEMCTBUM, UCTIOJIb30BAHUE
cko00k. OKpyTIieHHe HAaTypalbHBIX
quCell.

Jlenutenu u KpacHbIE YUCA;
HauOOJIBIINHA OOIIUIl NEeTUTENDb U
HauMEHbIIee o0Iee KpaTHOE.

PaznoxeHue umncia Ha IPOCThIE
MHOXUTCIIN. I[eJ'II/IMOCTB CYMMBI
U nipousBeaeHus. Jlenenue ¢
OCTATKOM.

BoInoJgHATH apupMeTHIECKUX JEHCTBHS ¢ MHOTO3HAYHBIMHU HATypPaJIbHBIMU
YHCcJIaMH, HaXOAUTh 3HAY€HUH YHCIIOBBIX BBIPAXKEHUM CO CKOOKaMu U 6e3
CKOOOK; BBIUUCIIATH 3HAYECHUSI BRIPAKEHHH, COJIEpKAIIUX CTETICHU.
BbINOJIHUTE NPUKUAKY M OLEHKY 3HAUYCHUN YUCIIOBBIX BBIPAKEHUM,
MIPUMEHSTh IPUEMBI IPOBEPKHU PE3YJIbTATA.

Hcnosb30BaTh IIpU BBIUUCIEHUAX IEPEMECTUTENIBHOE U COYETATEIIBHOE
CBOMCTBA CJIOKEHUS U YMHOXKECHUS, PACIPEACIUTEIIBHOE CBONCTBO
YMHOKEHHUSI OTHOCUTEIIBHO CJIOKEHHS, CBOMCTBA apu(METHUIECKUX JICHCTBUM.
HccaenoBarb 4HUCIIOBBIE 3aKOHOMEPHOCTH, IPOBOAUTH YUCIIOBBIE
SKCIIEPUMEHTHI, BBIIBUTaTh U OOOCHOBBIBATH TMIIOTE3HI.
DopMyJIHPOBATH OIPEACIICHUS ACSIUTEISI U KPAaCHOT0, HAMOOJIBIIIETO
00111ero 1eauTesNsi U HAMMEHBIIEro o0IIero KpaTHOro, MPOCTOTO U
COCTAaBHOI'O YHUCEJI; UCIIOJIB30BATh OTU I1 OHATHUS IIPU PEILICHUM 3aJad.




Penienne TeKCTOBBIX 3aa4.

IIpuMeHsITH aJITOPUTMBI BEIYUCIICHHUS HAaUOOJIBIIIETO OOIIETO JACTUTEIIS
1 HAaUMEHBIIIETO OOIIEeTO KPaTHOT'O ABYX YHCEII, aJITOPUTM PA3I0KCHHUS
YHCIIa Ha TIPOCTHIC MHOKHUTEITH.

HccaenoBarhb yciioBus aeauMocTH Ha 4 u 6.

HccaenoBarb, oOCyx)narh, GOpMyIHpPOBATh U OOOCHOBBIBATH BBIBOJI
0 4YETHOCTH CyMMBbI, IPOU3BEICHUS: IBYX YETHBIX YHUCEN, JIBYX
HEUYETHBIX 4YHCJIe, YETHOTO M HEUYETHOI'O YHCEIL.

HccaenoBaTrb CBOWCTBA ACIIMMOCTH CyMMBI W I POWU3BEACHUS YHCEI.
IIpuBoaAUTH TIPUMEPHI YUCETT C 33JJAHHBIMU CBOMCTBAMU, PACIO3HABATH
BEpPHBIC U HEBEPHBIEC YTBEPKIACHUS O CBOMCTBAX YHCEN, OMMPOBEPraTh
HEBEPHBIC YTBEPKACHUSI C MOMOIIbI0O KOHTPIIPHUMEPOB.
KoncTpynpoBarh MaTeMaTH4YeCKHE MPEITIOKEHUH C TTOMOIIBIO CBI30K
« W), «AIN», « €CIH..., TO...».

PemaThb TEKCTOBBIC 3a1a4U, BKJIIOYAIOIIHE IIOHITHE JEIUMOCTH,
apu(pMETHIECKUM CITIOCOOOM, UCITOJIb30BaTh MepedOp BCEX BO3MOKHBIX
BapHaHTOB.

MoaeaupoBaTh XOJI PCIICHUS 3aJa49H C TOMOIIBIO PUCYHKA, CXEMBbI,
TaOIHIIBI.

IMpuBoaNTH, pa3dupaTh, ONEHHUBATH pPA3JIMYHBIC PEIICHUS, 3aITUCH
pelnieHnii TeKCTOBBIX 3aj1ad.

KpuTnyecku olleHUBATH TTOJTYUYCHHBIN Pe3yJIbTaT, HAXOAUTh ONTHOKH,
OCYIIECTBIISITh CAMOKOHTPOJIb, IIPOBEPSIJI OTBET HA COOTBETCTBUE YCIIOBHIO.

Harasinaas ITeprienIuKyIApHbIC TPAMBIC. Pacno3HaBaTh Ha yepTexax, pUCyHKax cilydau B3aUMHOI'O PacCIIOIO0KEHUS

reoMeTpusi. ITapamnienbHbIe MpAMBIE. JIBYX TIPSMBIX.

IIpsimbie Ha Paccrosnme MEXAy 1ByMi TOUKaMH, N300pakaTh ¢ MOMOUIBIO YePTEKHBIX HHCTPYMEHTOB HA HEJIMHOBAHHON U

ILIOCKOCTH. OT TOHUKH 110 HPAMOH, UTMHA My TH KJIeT4aToi GyMare JBe MepeceKaroInecs MpsiMbIe, BE MapasuieibHbIe

(7 v) Ha KBaJpaTHOH CCTKE. MpSMBbIE, CTPOUTH MPSIMYIO, I €PIEHINKYISIPHYIO TaHHOM.

ITpumepsl IpsIMBIX B IPOCTPAHCTBE ITIpuBoaAMTH NPpUMEPHI TAPAIIETBHOCTH U NEPIEHIUKYISAPHOCTH

MPSMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJbHHUKAX MMEPIEHANKYISIPHBIC M ApaJlIeIbHbIE
CTOPOHBI.
N300paxkaTh MHOTOYTOJILHUKH C TTAPAIIICIBHBIMHE, TICPIICHIUKY IS PHBIMA
CTOPOHAMH.
HaxoauTh pacCTOSIHHE MEXKTY ABYMsI TOUKAMU, OT TOYKH O TPSIMOIA,
JUTMHY ITyTH Ha KBaJPATHON CETKE, B TOM YHCIIE UCIIOJIB3Ys [HU(PPOBBIE
pecypcehl.

Jlpoou OObIkHOBEHHAst 1po0b, OCHOBHOE | CpaBHMBATL M YIOPSLI0MMBATH 1pOoGH, BBIGHPATB CIOCOO CPABHEHHS




(324)

CBOMCTBO  JpOoOH,  COKpalieHue
JIPOOEH.
CpaBHeHHE W  YIOPSIOYHMBAHUC
JIPOOEH.

JlecsiTuuHble 1poOK U MEeTpUUeCcKast
cucreMa Mep.

Apudmernueckue  JIEHCTBUSA €
OOBIKHOBEHHBIMH U JECSITUYHBIMHU
poOsIMU.

OtHouIeHue.

JleneHue B JJaHHOM OTHOIICHUH.
Macmitad, mponopius.
IlonsaTHE TIpOLICHTA.

Brruancinenue OpoIICHTAa oT
BCJIMYUHLI W BCIWYHHBI II0 ¢
OPOLICHTY.
Pemenwne TEKCTOBBIX 3ajad4,
coZeprKalmx podu U
OPOIEHTHI.

IIpakTuueckas padora
«OTHOIIEHNE NJIUHBI OKPYKHOCTH
K €€ nuamMeTpy*>

JpOOei.

I[MpeacraBiasiTh 1eCATUYHBIE IPOOU B BUJI€ OOBIKHOBEHHBIX IpOOEH U
OOBIKHOBEHHBIE B BHJIE IECITUYHBIX, NCIIOIB30BaTh YKBUBAJICHTHBHIC
Npe/icTaBiIeHUs APOOHBIX YUCEN MPU UX CPABHEHUHU, MPHU BBIYUCIICHUSX.
Hcnio1b30BaTh JlecATUYHbIE JPOOHY TPU IPpe0Obpa30BaHUU BEJINUYMH B
MeTpUUYECKOU CHUCTEME Mep.
BoinosHAT,  apudmMeTHUUYECKHUE
JIECSITUYHBIMHU JIPOOSIMH.
BbIYHCJIATH 3HAYCHUSI BBIPAKEHUM, COACPKAIINX OOBIKHOBEHHBIC U
JICCSITUYHBIC IPOOU, BBIMTOJHATH NMpeoOpa3zoBaHUs JApoOeii, BBIOUpaTh
CHoco0, TPHUMEHSITH CBOWCTBAa apU(PMETHYECKHX JEUCTBUM JUIS
panuoHaIu3aly BEIYUCICHUN.

CocTaBJSITh OTHOLLIEHNS U MPONOPIUHN, HAXOJAUTH OTHOIIICHUE BEJIMYHH,
JIEJIUTh BEIIMYUHY B JIJAaHHOM OTHOIIICHUHU.
Haxoaurtb IKCIICPUMCHTAITBHBIM
OKPY>KHOCTU K €€ THameTpy.
HutepnperupoBaTh MacmiTad KaKk OTHOIICHWE BEJIMYMH, HAXOJHUTh
MaciTab I1aHa, KapThl U BBIYUCISATh PACCTOSIHUS, UCTIOJB3Yysl MacIluTal.
OOBSICHATH, YTO TAaKO€ MPOIEHT, YIOTPEOIATH OOOPOTHI pedu Cco
CJIOBOM «IIPOLIEHT».

BbIpaxarb OpoLEHTHI B ApoO0SX U ApOOU B MNPOLEHTAX, OTHOIIECHHE
JIBYX BEJIMYHUH B MPOIIEHTAX.

BbIYMCasITh IPOIEHT OT YHCJA U YHUCIIO IO €r0 IMPOLICHTY.

Oxkpyrasite 1poOU U MIPONECHTHI, HAXOAUTh NPUOIMIKEHUST YHCEIT.
Pematp 3a7aun Ha YacTH, TMPOICHTHI, IPOIMOPIIUHM, HA HAXOXKJICHUE
Npo6u (MpOLIEHTa) OT BEJIUYUHBI U BEIIMUYUHBI IO €€ ApoOu (TIPOICHTY),
poOu (TIpoIeHTa), KOTOPBIM COCTaBJISIET OJHA BEJIWYHWHA OT JAPYTOM.
IIpuBoauTh, pa3dupaTrh, OUEHUBATH PA3IIMYHBIC PEIICHUsS, 3alUCH
pelIeHn TEKCTOBBIX 3aJad.

HN3BaexkaTs nHpopManuo 13 TabIUIl U fUarpamMM, UHTEPIIPETUPOBATH
TaOJIMYHBIE TaHHBIC, OTIPEICIISATh, HANOOJIbIIIee M HaUMEHBIIIEe U3
MPEJICTABIICHHBIX JTAaHHBIX

NEeUCTBUU C OOBIKHOBEHHBLIMHU

HYTéM OTHOIIICHUC JJINHBI

u

Harasignasi reometpus.
Cummerpun.

(6 1)

OceBasi cuMMeETpUS.

LentpanbHas CUMMETpHSL.
[TocTpoeHne CUMMETPUYHBIX QUTYD.
[Ipaktuyeckas pabota « OceBas
CHMMETPHS»

Pacno3HaBaTh Ha yepTekax U U300paKEeHUIX, H300paKkaTh OT PyKH,
CTPOMTH C ITIOMOIIBIO HHCTPYMEHTOB QUTypy (OTPE30K, JOMaHYIO,
TPEYIroJIbHUK, IPSIMOYTOJIbHUK, OKPY’KHOCTB), CHMMETPUUYHYIO JaHHOU
OTHOCHTEIIBHO ITPSMOM, TOUKH.

Haxomuth npuMepbl CUMMETPUU B OKPYKAIOIIEM MHPE.




CuMMeTpusi B MPOCTPAHCTBE.

MogaenupoBathb 13 Oymaru ase (GUrypbl, CHMMETPUYHbIE OTHOCUTEIBHO
IPsIMOM; KOHCTPYHPOBATh Fr€OMETPUUYECKHE KOH(DUTYpALIUU, UCIIONIb3Ys
CBOMCTBO CHMMETPHH, B TOM YHCIIE C TIOMOIIBIO HU(PPOBBIX PECYPCOB.
HccaenoBaTh CBOICTBA N3YyUEHHBIX (PUTYD, CBSI3aHHBIE C CHMMETpPHEH,
HUCTIO/IB3Ys 9KCIIEPUMEHT, HAOII0ACHUE, MOACINPOBAHHUE.

O00CHOBBIBATH, OIIPOBEPraTh € IOMOLIBI0 KOHTPIIPUMEPOB YTBEPKICHUSA O
CUMMeTpun puryp.

Broipaxxenusi ¢ OykBamu

(69

I[Ipumenenne OyKB IS 3aITUCH
MaTEeMaTUYECKUX BBIPAXKECHUN U
OPEIIOKESHU .

ByxBeHnHbIe BhIpa)KE€HUS U
YUCJIOBBIE MOACTAHOBKHU.

bykBeHHBIE paBEHCTBA, HAXOXKACHUE

HEU3BECTHOTO KOMIIOHEHTA.
DOopMyJIbL.

Hcnoab3oBaTh. OyKBBI JJ1s1 0003HAUEHUSI YUCEJL, IIPU 3aIIUCHU
MaTeMaTHUECKUX YTBEPKIACHUMN, COCTABISATH OYyKBEHHBIC BBIPAKCHUS
10 YCJIOBHIO 3aJa4U.

HccnenoBarb. HECTIOXKHBIE YUCIOBBIE 3aKOHOMEPHOCTH, UCIIOJIB30BaTh
OyKBBI JUISI X 3aIlMCH.

BbIYMCasATh YUCI0BOE 3HAaUCHNE OYKBEHHOTO BBIPXKEHUS MPHU
3aJlaHHBIX 3HAYEHUSIX OYKB.

3anuchiBaTh (POPMYJIBI: IIEpUMETPA U IUIOLIAIU NPAMOYTOJIBHUKA,
KBaJpaTa; JUIMHbI OKPY>KHOCTH, IUIOIIAJIN KPyra; BbIIIOJHUTH
BBIUMCIIEHUS 10 3TUM (hopMyIaMm.

CocTraBasiTh (GOpPMYJIbI, BEIPAXKAIOIINE 3aBUCUMOCTH MEXY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€Ha, KOJIUYECTBO,
CTOMMOCTb; IPOU3BOIUTEIBHOCTD, BpeMsi, 00BbEM pabOThI; BBITIOJIHATH
BBIYHCJICHUS 110 3TUM (popMyJiam.

HaxoauTh HEeM3BECTHBII KOMIOHEHT apu(PMETHIECKOTro ASHCTBHUSL.

Harasignas
reoMeTpHus.

Purypsl Ha
MJIOCKOCTH.

(14 )

YeThIpEXYyrojlbHUK, IPUMEPHI
4EeThIPEXYTOJIbHUKOB.
IIpssMOyrosgpHUK, KBagpar:
CBOMCTBA CTOPOH, YIJIOB,
JaroHaJIeu.

HN3mepenne yrios.

Bunapel TpeyrosbHUKOB.
IlepumeTp MHOrOyroJjJbHHUKA.
ITnomane purypsl.
dopmysiel nepumMeTpa u
IO /TN TIPSAMOYTOJIbHUKA.
[Tpubmmxénnoe n3mMepeHume
mIomaau Guryp.
[paktnyeckas pabora Ilnormrans
Kpyra»

HN306paxkars Ha HEJIMHOBAHHOM U KJIeTUYaTOW Oymare e
HCIIOJIb30BAaHUEM YEPTEKHBIX MHCTPYMEHTOB YETBIPEXYTOJIBHUKHU C
3a/IJaHHBIMU CBOMCTBAaMHU: C HNapajjIeIbHbIMU, I €PIEHIUKYJISIPHBIMU,
paBHBIMHM CTOPOHAMH, NPSIMBIMU yIJlaMHd U Jp., paBHOOEIPEHHBIH
TPEeyroJIbHUK.

IIpeanarars U 00CyxkaAaTh CHOCOOBI, AJITOPUTMBI IT OCTPOCHMS.
HccnenoBarhb, UCIOIB3Ys SKCIIEPUMEHT, HAOII0IEHUE, MOJIETUPOBAHUE,
CBOMCTBa NPSIMOYTOJIbHUKA, KBaJlpaTa, pa30uBaTh Ha TPEYTOJILHUKHU.
O060oCcHOBBIBATH, ONPOBEPraTh C IOMOII[bI0O KOHTPIIPUMEPOB
YTBEPKIACHUS O IIPSIMOYIOJIbHUKE, KBaJIpaTe, paclio3HaBaTh BEPHBIE U
HEBEpHbIE YTBEPKIACHUS.

HN3MepATHh U CTPOUTH C MOMOIIBIO TPAHCIIOPTHUPA YIJIbI, B TOM YHUCJIE B
MHOTOYTOJIbHUKE, CPABHUBATH YIJIbl; PACIIO3HABaTh OCTPHIE, IPSMBIE,
TyHbl€, pa3BEPHYTHIE YIJIbL.

Pacno3HaBathb, H300paskaTh OCTPOYTOJbHBIN, NPSIMOYTOJIbHBIN,




TYHOYTOJIbHBIN, paBHOOEAPEHHBIN, pPABHOCTOPOHHUIN TPEYTOJIbHUKHU.
BbIuucasaTh IEPUMETP MHOTOYTOJIBHHKA, IUIOIIAAb MHOIOYTOJIBHUKA
pa3OueHneM Ha MPsIMOYTOJIBHUKH, HAa PaBHBIE (DUTYPHI, UCIIOJIL30BaTh
METPUYECKUE CAUHULBI U3MEPEHUST NJIMHBI U IUIOIIAH.
Hcnoab3oBaTh NpUOIMKEHHOE M3MEPeHHe JUTHH U TUIOHIaJei Ha KJIeT4aTon
Oymare, IpuOIMKEHHOE U3MEPEHUE JUIMHBI OKPY>KHOCTH, IIJIOIIAJM Kpyra.

IogoxuTeabHBIE T
oTpuIIaTe/IbHbIEe YHCJIA
(40 g)

Lenbie uncna.

Moaynb uynciia, reoMeTpuyecKas
WHTEPIIpETALST MOTYJIS.
YucioBble IPOMEXKYTKH.
[MonoxurenbHbIE U
OTpHIIaTEIbHbBIC YHCIIA.
CpaBHEHME NOJO0KUTEIBHBIX U
OTPHUIIATEIBHBIX YHUCE.
Apudmernueckue NeMcTBUS C
MOJIOXKUTEIbHBIMHA U
OTPULIATEIbHBIMU YMCIIAMU.
Pemienne TeKCTOBBIX 3aj1a4.

ITpuBoaAMTE NPUMEPHI UCIIOJIB30BAHUS B PEAIIBHOU KU3HU
IOJIOKUTEIBHBIX W OTPUILIATEIIBHBIX YHCEIl.

HN300paxarh 11ebI€ YHUCIIA, IOJIOKUTEIbHbBIE U OTPULIATEIILHBIC YHUCIIa
TOYKAaMHM HA YHUCJIOBOM IIPSIMOM, UCIIOJIBb30BATh YHUCIOBYIO IIPSMYIO JUJIS
CpaBHEHUS YMCEIl.

IIpuMeHATH IPaBHJIA CPABHEHUS, YIIOPAA0YHMBATH LIEJIbIC YHCIIA;
HAaXOJIUTh MOAYJIb YHUCIIA.

PopMyIHpPOBATH IPABUJIA BBIYUCIIEHUS C IOJIOKUTEIbHBIMU U
OTPHULATEIbHBIMU YMCIAMH, HAXOAUTH 3HAYECHUS YHCIOBBIX
BBIPQKCHUM, COAEPIKALIUX JECUCTBUS C IIOJIOKUTEIBHBIMU U
OTPHULATEIbHBIMHU YU CIAMU.

IIpumMeHaTH cBOIiCTBA CIIOKEHUSI U YMHOXKEHMUS 151 TpeoOpa3oBaHUs
CYMM U IPOU3BEJICHUM.

IIpeacraBienne [IpsimoyrosnbHas cuctema OO0BbACHATH M LILJIIOCTPUPOBATDH MOHATHE NMPSIMOYTOJIBLHON CUCTEMBI
JTAHHBIX KOOpJMHAT Ha IJIOCKOCTH. KOOPJAMHAT Ha MJIOCKOCTH, UCIOIB30BaTh TEPMHUHOJIOTHIO; CTPOUTH Ha
(6 a) KoopauHaThel TOYKM HA MIIOCKOCTH, KOOPJAMHATHOM MJIOCKOCTH TOYKH U (DUTYPHI 110 3aJaHHBIM KOOPAUHATAM,
a0cuucca 1 opauHara. HAaXOJINTh KOOPAWHATHI TOYEK.
CronbyaTpie U KPYTrOBBIS Yurarh CTOIOYATHIE U KPYTOBBIE IMAarpaMMbl; HHTEPNPETHPOBATH
JUarpamMMBbl. JTaHHBIEC; CTPOUTH CTOJIOYATHIE JUATPAMMEL.
[Ipaktuueckas paboradloctpoenue HUcnoab3oBarh nHpOpManMIo, IpeaCTaBICHHYIO B Ta0IUIIaX, HA
uarpaMm. JMarpaMmax Jiisl pelIeHus TEKCTOBBIX 3a/1a4 U 3a/1a4 U3 peaabHOMI
Pemenme TexcTOBBIX 3a1aa4, KN3HH.
COJIeprKalMX JIaHHbIE,
OpEaACTaBIICHHLIC B Ta6nnuax 1 Ha
JarpaMMax.
HaFJIHl]HaH HpﬂMOerHBHBH/I Pacnmo3naBaThb Ha HepTeKaX, pUCYHKaAX, OIMMUChIBATH ITIMpaMuay, IIpu3smMy,
reomMeTpust. napajuienenuiesn, ky6, npusma, MWINHIP, KOHYC, IIap, U300pakaTh UX OT PYKH, MOAEJIMPOBATH U3
Durypn TIpaMuzia, KOHyC, UIIMHAP, Hap Oymarw, TUTacTUJINHA, IPOBOJIOKH U Ap. [IpuBoAUTH NpuMepbl 00HEKTOB
B POCTPAHCTEBE. u chepa. Msobpaxenne OKpY>KaloIlIero Mupa, UMEomux (GopMbl Ha3BaHHBIX TEJl.
(9 v) MPOCTPAHCTBEHHBIX QUTYP.

ITpumeps! pa3BEpTOoK

Hcnoab30BaTh TEPMUHOJIOTHIO: BEPILINHA, peOpo, rpaHb, OCHOBAaHHE,
BBICOTA, PAJIUYC U JHAMETpP, pa3BEPTKA.




MHOTOTPaHHUKOB, [IWJINHAPA U
KOHYyca.

IIpaxkTnueckas pabora «Co3anue
MOJIeTIel TPOCTPAHCTBEHHBIX (PUTYP.
ITousarue oOBEMA; € TUHUIIEI
U3MepeHust 00bEMa.

OO0BEM NIPSAMOYTOITBHOTO
napajiesnenurena, kyoa,
bopmynel 006BEMA.

N3yuaTsb, UCIIONB3ys SKCIEPUMEHT, HAOIIOICHHE, U3MEPEHHUE,
MO/IEJIMPOBAaHME, B TOM YHCJIE KOMITBIOTEPHOE,  ONTUCHIBATh CBOMCTBA
Ha3BaHHBIX TEJI, BHIAIBJIATH CXOJICTBA U PA3TUYMS: MEXy TUPAMUI0N 1
MIPU3MOM; MEXITy IWIMHAPOM, KOHYCOM U IIapOM.

Pacno3naBarh pa3BEPTKU NapajuiesenuIie a, Kyoa, mpu3Msbl,
MMUPaMU/JIbl, KOHYCa, HUJIWHAPA; KOHCTPYUPOBATh JaHHBIC TeJa U3
pa3BEPTOK, CO371aBaTh UX MOJCIH.

Co3naBaTh MO/1eJIM TPOCTPAHCTBEHHBIX (UTYD.

N3mepsTe Ha MoesAX: JUIMHBI pEOEP MHOTOTPaHHUKOB, AHAMETP IIapa.
BeiBoauts ¢popmysry 00bEMa MPSIMOYTOJIEHOTO TTapaJlIeNICUIIEe 1A,

Boruucautsb no gpopmysiaM: 00bEM IIPSIMOYTOJIBHOTO
napaJsiesienunea, Kyoa; MCIoJib30BaTh €AUHULIBI U3MEpPEHUs1 00bEMa;
BBIYUCJIATH OOBEMBI TEJI, COCTaBICHHBIX U3 KyOOB, MapaJljIeICIUIIEI0B;
pemiaThb 3a4a4M € PEaJIbHBIMU JaHHBIMU.

IToBTOpEHME,
o0o001IIenune,
cucreMaTu3anus
(20 v)

IToBTOpEHHE OCHOBHBIX MOHATHN U
METO/JIOB KypCOB 5 1 6 Kj1accos,
000011IeHIE U CUCTEMATHU3aLUS
3HAHUMH.

BbI4MCIMTB 3HAa4YCHUS BBIPAXKEHUN, COACPKAMX HATypaJbHbIE,
LieJIbIe, MTOJIOKUTEbHBIC U OTpULIATENIbHbIE YHCIIa, OOBIKHOBEHHBIE U
JIECATUYHBIE APOOU, BBITIOIHATH MPEOOPa30BAHUS YHCEII U BBIPAKCHUIA.
Bb10upaTh cioco0 cpaBHEHUS YUCEN, BBIYUCICHUH, IPUMEHSATH
CBOMCTBa apuPMETUIECCKUX JIEUCTBUN JJIs1 palliOHATU3AIIN
BBIYMCJICHUH.

Pemiathb 3a1aun U3 peaabHOM )KU3HU, IPUMEHATh MAaTEMAaTUYECKHE
3HAHU U1 pelleHUs 3a1a4 U3 APYTUX MPEIMETOB.

Pematsp 3aauu pa3zHbiMu criocodaMu, CpaBHUBATh, BBIOMPATH CIIOCOOBI
pelIeHus 3a1a4u.

OcyumecTBJIsATH CAMOKOHTPOJIb BBIIIOJHSAEMBIX JEUCTBUN H
CaMOIIPOBEPKY pe3yJIbTaTa BBIYUCICHUM.




IIpu paszpaborke padoueil mporpaMMbl B TEMAaTHYECKOM IUIAHUPOBAHHUU
JIOJKHBI OBITh YYTE€HBI BO3MO>KHOCTH HCIHOJIB30BAHUS SJIEKTPOHHBIX (IIU(PPOBHIX)
00pa3oBaTEIbHBIX pecypcos, SIBISTFOTITMIX CST y4eOHO-METOINIECCKUMH
MarepuajiaMu (MyJIbTUMEOUHHBIE MPOTrPaMMBbl, DJJIEKTPOHHBIE YYEOHUKH H
3aJIaYHUKH, JJIEKTPOHHBIE OMOJIMOTEKH, BHUPTyalbHbIC J1a0OpaTOPHUU, HI'POBHIC
MIpOTpPaMMBl, KOJIJIEKIITUH 1 pPOBBIX oOpa3oBaTeIbHBIX pecypcoB),
HCITOJIb3YEMBIMH TSI OOYYEHHUS U BOCITUTAHUS Pa3IMYHBIX T'PYIII IMOJIb30BaTENICH,
NPEACTABICHHBIMU B DJIGKTPOHHOM (IU(PPOBOM) BHUAEC U PpEaATU3YIOIMIUMHU
munaktndeckue Bo3mokHocTH WKT, comepkaHme KOTOPBIX COOTBETCTBYET
3aKOHOJIATEILCTBY 00 0Opa3oBaHUM.

NNPUMEPHAS PABOYASI ITPOI'PAMMA
YYEBHOI'O KYPCA «AJI'EBPA». 7—9 KJIACCbI

HOEJIM U3YUYEHUSA YYEBHOI'O KYPCA

AnreOpa sBISIETCSI OOHUM HW3 OIIOPHBIX KYpPCOB OCHOBHOM IIIKOJBI: OHA
o0ecrnieunBaeT M3y4YCHUE NPYTHUX MIUCIUIUINH, KaK €CTECTBEHHO- HAy4YHOTO, TaK M
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOSHHE HEOOXOIMMO ISl MPOJOIKECHUSI 00pa30BaHUS U
B TIOBCEJIHEBHOU >XU3HU. Pa3BuTHe y o0OydalommMxcsi HAy4YHBIX IMPEJICTABICHUH O
MMPOUCXOXKJICHUHA W CYIIHOCTH ainreOpanmdeckux aOCTpakiuii, Crocode OTpakKeHUs
MaTeMaTU4YeCKOM HayKOW SIBICHHMM M MOPOLIECCOB B IIPUPOJIE U OOIEecCTBE, POJIH
MATEMAaTHUYICCKOT'O MOACIIMPOBAHUA B HAYYHOM IIO3HAHHUHW U B IIPAKTHUKEC CHOCO6CTByeT
hopMHUpOBaHHUIO HAYYHOTO MHUPOBO33PEHUE U KAaYECTB MBILLICHHUS, HEOOXOAUMBIX JJIsI
aJlarTaliii B COBPEMEHHOM MU(pPOBOM o0IiecTBe. M3ydeHne anreOpbl €CTECTBEHHBIM
oOpazoM obecrieynBaeT pa3BUTUE YMEHUS HaONOAaTh, CpPaBHUBATh, HAaXOJHUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTHU MBIIJICHUS, CIIOCOOHOCTH
apryMEeHTHPOBAaHHO OOOCHOBBIBAaTH CBOM JEUCTBUS U BBIBOABI, (HOPMYIHUPOBATH
yTBepkaeHus. OcBoeHHE Kypca aireOpbl OO0eCIedMBaeT pa3BUTHE JIOTHUECKOTO
MBIIIJICHUS OOYyYaromIMXcsi: OHU HCHOJIB3YIOT JeAyKTUBHBIE M HWHIYKTHUBHBIE pac-
CyXJeHus, 0000IIIEeHNEe U KOHKPETHU3alluio, abcTparupoBanue U anaigoruto. Oo6yueHue
anredbpe TIpeAronaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOSITEIbHOU JI€ATEIIbHOCTHU
00y4Yarommxcsi, MOPTOMY CaMOCTOSITEIIbHOE PEIISeHHE 3a/1ad €CTECTBEHHBIM oOpa3om
SIBIISIETCS peajiu3alueil IesTeIbHOCTHOTO TIPUHIIUIIA O0YUEeHUSI.

B cTpykType mnporpammbl ydeOHOro Kypca «Airedpa)» OCHOBHOW IITKOJIBI
OCHOBHOE MECTO 3aHUMAIOT CoOAep)KaTellbHO-MeTOAnYeckue nuHuu: «Yucia u
BBIYUCJICHUS) , <(A.]'Il"e6paI/I‘-IeCKI/IC BBIPpAXXCHUA» ;

«YpaBHeHHsT W HepaBeHCTBa»; «DyHkuum». Kaxpgas W3 5THX coaepKaTelbHO-
METOAUYECKUX JHUHWUM pPa3BUBACTCS HA MNPOTSHKEHUU TPEX JET HM3YUYEHHUs Kypca,
€CTECTBEHHBIM 00pa30oM IepenjeTasich U B3aUMOJCHCTBYS C IPYTUMH €T0 JUHUSIMU. B
Xonae U3YyUYCHUSA Kypca O6y‘{aIOHII/IMC5[ IpUXOoaAUTCA JIOTUYCCKH PpacCCyKIaTb,
HCITOJIBb30BaTh TEOPETHUKO-MHOKECTBECHHBIN SI3BIK. B CBsI3U € 3TUM IlenecooOpa3Ho
BKJIIOYUTH B IIpOTrpaMMy HEKOTOPBIC OCHOBLI JIOTUKH, ITPOHU3BIBAIOIIMEC BCC OCHOBHEBIC
pa3densl  MaTeMaTHYeCKOTO  O0pa3oBaHHUST HW  CHOCOOCTBYIOIIHME  OBJIAACHUIO
00y4JarOIIMMUCSI OCHOB YHHUBEPCAIBHOIO MaTE€MaTHYECKOTro si3blka. TakuM oOpa3om,
MOYHO YTBEPKJIaTh, UYTO COJAEPKATEIbHOU M CTPYKTYPHOUM OCOOEHHOCTBIO Kypca
«AnreOpa» SBISISTCS €ro WHTETPUPOBAHHBIA XapaKTep.

Conepxanne mauHUM «Yucna W BBIYUCICHUS» CIYXXHUT OCHOBOW A
JladbHEHNIIero M3y4yeHusi MaTeMaTUKH, CIOCOOCTBYET pPa3BUTHIO Yy OOy4YarolIuxcs
JIOTUYECKOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUSI MOJb30BAThCS alTOpPUTMaMH, a
TaKXKeE HpI/IO6peTeHI/IIO NPaKTUYCCKUX HAaBBIKOB, HeO6XOJII/IMBIX JJI1 HOBC@JIHGBHOﬁ
)KU3HU. Pa3BUTHE MOHSITHUS O YHUCJIE€ B OCHOBHOM IIKOJI€ CBSI3aHO € PallMOHAILHBIMHU U
HppalMOHAIBHBIMU YHCJIaMH, (OPMHUPOBAHUEM IIPEACTaBICHUN O JE€HCTBUTEIHHOM
yucie. 3aBeplieHne OCBOSHUS YHUCIOBOM JIMHUU OTHECEHO K CTaplieMy 3BEHY OOIIEero
oOpa3oBaHmUsI.

Conepxanue AByX anreOpandecKux JUHUN — «AJredpandecKue BhIPAKCHUS
U «YpaBHEHHUs W HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHHUIO y OOYYAIOITUXCS



MaTeMaTUYeCKOro arnmnapara, HeOoOXOAMMOro s pelleHus 3ajad MaTeMaTHKH,
CMEXHBIX IIPEAMETOB M IIPAKTUKO-OPUEHTHPOBAHHBIX 3ajad. B OCHOBHOI 1IKOJIE
y4eOHBII MaTepuay TPYIIHUPYETCS BOKPYT pallMOHAJIBHBIX BbIpaKeHHN. AnreOpa
JIEMOHCTPUPYET 3HAUEHUE MATEMATHUKU KaK sI3bIKa JUJIs1 IOCTPOEHUE MAaTEMATHYECKUX
MoOJeJIel, ONMHUCaHUSI MPOLIECCOB M SIBJICHUN pealibHOrO Mupa. B 3amaum oOydeHus
anreOpe BXOJAT TaKXKe JallbHEHIee pa3BUTHE AaJTOPUTMHUYECKOrO MBIIJICHUS,
HEOOXOAMMOro, B YaCTHOCTH, JJIsI OCBOCHMS Kypca HH(POpPMATHUKU, U OBJIaJ€HUE
HaBBIKAMU JE€TYKTHUBHBIX paccyxaeHuii. [IpeoGpa3zoBanne CHMBOJIBHBIX ()OPM BHOCHUT
cBOM cmenuduUUECKUil BKJIaJ B pa3BUTUE BOOOpaKeHHsI, CHOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxanue (yHKUIMOHAJIBHO-TPaQUUYSCKON JIMHUM HAlLEJICHO Ha IOJIydYeHHUE
IIKOJbHUKAMU 3HAaHUH O (PYHKIHUAX KaK BaKHEHIIEH MaTeMaTHUYeCKOW MOJENH s
ONMHUCAHUsI M HCCJIEJOBaHUsS Pa3HOOOPA3HBIX IMPOIECCOB U SIBJICHUN B OPUPOAE U
oOmectBe. M3ydeHne 3Toro marepuana CrnocoOCTBYET Pa3BUTHIO Y OOYYarOIIMXCS
YMEHMSI MCIIOJIb30BaTh Pa3jIUYHbIEC BbIPA3UTEIbHbIC CPEACTBA A3bIKA MATEMAaTUKH —
CJIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHUT BKJIad B (HOPMHUPOBAHUE
NpPEeACTaBIEHUM O pOJIM MAaTEMATHUKU B pa3- BUTUHU LIMBUJINW3ALUU U KYJIbTYpPBHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yyeO6HOMY IIaHy B /-9 Kilaccax u3ywaercsl y4eOHbIH Kypc «Auredpa,
KOTOpBI BKJIIOYAET CJEAYIOLIUE OCHOBHbIE pas3lenbl cojepxkanus: «Yucna wu
BBIUUCIICHUSD», «ANre0panuecKkue BBIPOXKEHUS», «YpaBHEHUS U  HEPABEHCTBAY,
«DYHKIHW.

YueOHbIi MmIaH Ha uW3ydyeHue anreOpsl B 7-9 Kiaccax OTBOAMT He MeHee 3
y4eOHBIX YacOB B HEJENI0 B TEUCHHE KAXKJIOTO To/1a 0O0YYEeHHs, BCETO 3a TPH roja oOydeHHs
— He meHee 306 y4ueOHBIX 4acoB.

COAEPXKXAHHUE YYEBHOI'O KYPCA (IO TOAAM OBYYEHMUA)
7 ki1acc
Yuciia 1 BHIYMCIICHHUS.
PanyonanbHble yncia.
Jpobu OOBIKHOBEHHBIE U JI€CSTUYHBIC, MEPEXO0] OT OJHOM (opmbl 3amucu aApoder K
apyroi. IloHATHME palMOHAIBHOIO 4YHCJA, 3alUCh, CPaBHEHUE, YNOPSAOYMBAHHUE
palMOHANBHBIX YHCed. ApUPMETHYECKHE JIEUCTBUS C palMOHAJIbHBIMU YHCIAMU.
Pemenue 3ama4 U3 peadpHONM MPAKTUKA HA YacTH, Ha JIpoOH.
CremneHb ¢ HaTypalbHBIM [IOKa3aTeJeM: OIpe/eieHre, NpeoOpa3oBaHUE BBIPAKEHUN Ha
OCHOBE ONpE/ENIeHMs], 3alMch OONbIINX yuced. [IpoueHTsl, 3anmuch NPOLEHTOB B BUJIE
Jpobu U apoOu B BUJAE MPOLEHTOB. Tpu OCHOBHBIE 3aJayd Ha IPOLEHTHI, pEIIeHUE
3a7lad W3 peajbHON MPaKTHUKH.
[IpumeHeHne NPU3HAKOB JEJIMMOCTH, Pa3I0KEHUE Ha MHOXKUTEIIN HAaTypaJIbHBIX YHCEN.
PeanbHble 3aBUCHUMOCTH, B TOM YMCIIEe MpsiMas U oOpaTHas MPONOPLHUOHAIBHOCTH.
AuredpanyecKkue BbIPasKeHMS.
IlepemeHHBIE, YMCIIOBOE 3HAUEHME BBIPAXKEHUS € NEepeMeHHOW. JlomycThmple 3HaueHUs
nepemMeHHbIX. [IpeacTaBieHne 3aBUCHUMOCTH MEXKIY BEJIMYMHAMH B BUJE (DOPMYJIBL
Brruucnenust no gopmynam. IIpeoOpazoBanue OyKBEHHBIX BBIPAXEHUM, TOXKIECTBEHHO
paBHBbIE BBIpAXKEHHUsI, IMpaBuja IpeoOpa3oBaHUs CyYMM U IIPOM3BEJCHUH, IpaBuia
PacKpBITUA CKOOOK M MPHUBEIEHUS MOJOOHBIX ClIaraeMbIX.
CBolicTBa CTENEHU C HATYPAIBHBIM MOKA3aTEJIEM.
OpnHouneHs! U MHOrowieHsl. CteneHb MHOrowieHa. BiojkeHue, BBIUMTaHUE, YMHOXKEHHE
MHOTOWIEHOB. DOpMyJibl COKpalIEHHOTO YMHOXXEHHUsS: KBaJgpaT CYMMbl U KBajapaT
pasHocTu. @opMyJiia pa3HOCTH KBaApaToB. Pa3jokeHne MHOTOYIEHOB Ha MHOXKHUTEJH.
YpaBHeHUs.
VYpaBHeHHE, KOPEHb YpaBHEHUsI, TIpaBIiia IPeoOpa3oOBaHUsl ypaBHEHUS, PaBHOCHIHBHOCTD
YPaBHEHUM.
JInHetHOEe ypaBHEHHE € OJTHOW MEPEMEHHOW, YNCIIO KOPHEW JIMNHEMHOIO YPaBHEHUSI, PELICHHUE
JMHENHBIX ypaBHEeHHH. (COCTaBJIICHHE YpAaBHEHHH MO YCIOBHUIO 3a/ladd. PeleHne TeKCTOBBIX
3a/1a4 C IOMOIIBIO YPaBHEHUM.
Jlunelinoe ypaBHEHHE C JBYMsl NepeMeHHBIMH W ero rpaduk. CucremMa JBYX JIMHEHHBIX



ypaBHEHWW C JAByMsl TEepeMEHHbIMU. PemeHne cucTeM  ypaBHEHHUH  CIIOCOOOM
noacTaHoBKU. [Ipumepbl pemieHuss TEKCTOBBIX 33Jad C IOMOILIBI0 CHCTEM YpPaBHEHHUHU.
Koopaunatsl u rpadpuku. @yHKIHUU.

Koopaunara Touku Ha npsmMou. HuciaoBele NpoMexyTKH. PaccrosiHMe Mexay AByMs
TOYKaMHU KOOPJMHATHON TMPSIMOM.

[IpsimoyronpHasi cucteMa KoopauHaT, ocu Ox u Oy. Alcuucca u OpAMHATa TOYKU Ha
KoOpAMHATHON miockoctu. Ilpumepsl rpadukoB, 3amaHHbIX (opmynamu. UYUtenue
rpaduKoB peasbHBIX 3aBUcuMoOcTel. Ilonsarue ¢ynkuuu. I'padpux ¢ynkumu. CoiicTBa
byukuii. Jluaeiinas Qynkuus, e€ rpaduk. I'paduk ¢ynkuuu y=|x |. ['paduueckoe
pEelLICHNUE JIMHEHHBIX YPAaBHEHUW U CUCTEM JIMHEWHBIX yPaBHEHUIA.

8 kiace

Yucsaa 1 BBIYUCTCHUSA.

KBagpaTtHelii kopeHbp M3 uucna. Ilonarue o0 wuppanuoHanbHOM uuncie. [lecaruunble
MPUOIMKEHUST UppallMOHAIbHBIX uncesl. CBOHCTBa apu()METHUECKUX KBAIPaTHBIX KOPHEH
U HUX IPUMEHEHHE K IpeoOpa30BaHUIO UMCIOBBIX BBIPAXKEHUH W BBIYUCICHUSIM.
JlelicTBUTENbHBIE YHCIIA.

CreneHs e 1enbIM I0Ka3arenaeM U e€ cBoiicTBa. CTaHIapTHAs 3allUCh YHCIIA.
AuredpanyecKkue BbIPasKeHM.

KBanpatHblil TpEXWIECH; pa3IOKEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIH.
Anrebpandeckast apoob. OCHOBHOE CBOWMCTBO anreOpanueckoit apobu. CroxeHue,
BBIUMTAHUE, YMHOXXEHHE, JeJeHue anredpandyeckux  apodeil.  PanmoHanbHble
BBIP@OKCHUS W WX NpeoOpa3oBaHUE.

YpaBHEeHUsS U HEPABEHCTBA.

KBanparHoe ypaBHeHue, Qopmyina KOpHEW KBagpaTHOTO ypaBHeHusa. Teopema Buera.
Pemienne ypaBHeHUMN, CBOASIIMXCS K JIMHEHHBIM U KBajapaTHbIM. [Ipocreifmne apobHO-
paloHaJIbHbIE YPaBHEHHUS.

I'paduueckas uHTEpHpeTauss ypaBHEHUH C JBYMsI IEPEMEHHBIMU M CUCTEM JIMHEHHBIX
YPaBHEHUM € JByMs NEpeMeHHbIMHU. IlpuMepsl pemeHuss CUCTEM HEIMHEHHBIX
YPaBHEHUM C IByMs IIE€PEMEHHBIMU.

Pemienre TeKCTOBBIX 3a7au ajareOpamdecKuM CIoCOOOM.

HucnoBble HEpaBeHCTBA M HX CBOWCTBA. HepaBeHCTBO ¢ OJHOM IIEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHEiiHbIE HEpaBEeHCTBA C OJHOM mnepeMeHHO. CHcTeMbl
JIMHENHBIX HEPABEHCTB C OAHON IEPEMEHHOM.

DyHKIUH.

[Tonsatue ¢pyHkuu. O61acTh ONpeneseHus] U MHOXKECTBO 3HaueHUN (GyHKIHH. CrocoOsl
3a7aHusl PyHKIUN.

I'padux ¢pyHkunu. UreHnue coicTB (yHkuuu no e€ rpaduky. I[Ipumepst rpadukos
(yHKIHM, OTpa)arIuX peajlbHble MPOLECCHI.

DYHKINUH, ONMUCHIBAIOLINE MPSAMYIO U OOpaTHYIO MPOMOPIUOHAIBHBIE 3aBUCUMOCTH, HX

rpaduKu. Oyukumn y= X5, y= x°, y =VX, y=| x |. Tpadpudeckoe pemrenne
YPaBHEHUM U CHCTEM YPaBHECHUI.
9 kiacc

Yucaa v BbIYMCTIEHUS.

/eiicmeumenvuole uucna

PanmoHanpHble 4YHClia, WPpAIMOHATBHBIE YHCIIA, KOHEUHBIE M OCECKOHEYHBIC JIECSITHYHBIC
npoOu. MHOXKECTBO JEWCTBUTENBHBIX YHCEN; NCHCTBUTENbHBIE 4YHCIa KaKk OECKOHEUHBIE
JIecATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE  COOTBETCTBHE MEXKIAY  MHOXKECTBOM
JICUCTBUTEIIbHBIX YHCEI U KOOPAWUHATHOW HPSIMOM.

CpaBHeHUE AEHCTBUTENBHBIX 4YHUCEN, apudMETHYEeCKUE NEUCTBUS C JEHCTBUTEIbHBIMU
YHCIIaMH.

H3zmepenun, npubdausrcenus, OueHKU

Pasmepsl 0OBEKTOB OKPYKAIOIMIET0 MHUPA, JTUTEIBHOCTH MPOILIECCOB B OKPYKAKOIIEM
MUpE.

[Tpubmmxk€HHOE 3HAYEHHWE BEJNMYUHBI, TOYHOCTH NOpHOMkeHUus. OKpyIrJIeHHE YHCEIL.
[Ipuknaka 1 olleHKa pe3yJIbTaTOB BBIYMCICHUH.

YpaBHeHUd M HEPABEHCTBA



Ypasnenus c¢ oonoit nepemennoi

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASAIIMUXCS K JINHEUHBIM.

KBanpatHoe ypaBHeHue. Penienne ypaBHEHHH, CBOISUIUXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHMH TPETbEH U 4YETBEPTOU
CTENEHEH pa3I0KEHUEM Ha MHOKUTEIIN.

Pemrenue IpOOHO-pAaIlMOHANBHBIX ~ ypaBHEHHH.  PemieHme  TEKCTOBBIX  3ajad
anreOpanyecKuM METOJIOM.

Cucmemvl ypasnenui

VYpaBHeHHe ¢ AByMsl NEpeMEHHbIMU M ero rpaguk. Pemenue cucrem IByX JMHEHHBIX
YPaBHEHUM C IByMsl IEPEMEHHBIMU. Pellenne cucrem IByX ypaBHEHUH, OJTHO U3 KOTOPBIX
JUHEHHoe, a JApyroe — BTOpoM creneHu. ['paduueckas HHTEpHpeTanss CHUCTEMBI
YPaBHEHUMU C ABYMs IIEPEMEHHBIMU.

Pemienne TekcTOBBIX 3ajiad anreOpaundeckuM CIocoOOM.

Hepagencmea

UucnoBble HEPABEHCTBA UM MX CBOMCTBA.

Pemenue nMHEMHBIX HEPABEHCTB C OJHOM IIEPEMEHHOW. PelieHune cucreM JIMHEHHBIX
HEpPaBEHCTB € OJHOW mnepeMmeHHOW. KBaapaTHele HepaBeHcTBa. Ipaduueckas
WHTEPIIPETAllsI HEPABEHCTB M CUCTEM HEPABEHCTB C JABYMsI IICPEMEHHBIMHU.
PDyHKUUU

KBanpatuunass ¢yuknms, e€ rpadmk u cBoiictBa. [lapaGoma, KoOOpaWHATHI

BEpIIWHBI Napadobl, OCb CHMMETPUHU NapaOoIIbI.
k

I'paduxu pynkumii: y=K X, y=k x+b, y= ot y=x3, y=v/x, y=|X| u ux cBoiicTsa.
YucsoBbie M0CJIE10BATEIbHOCTH

Onpeodenenue u cnocodbl 3a0aHUA YUCTI08bIX NOCIE008AMEIbHOCHIEN

[lonsiTne  YMCIOBOM  IOCIIENOBATEIBHOCTH. 3ajaHue  IMOCJIENOBAaTEIIBHOCTHU
peKyppeHTHOU (GopmMynoit U GpopmMyIoi 1-TO YiIeHA.

Apugmemuueckan u zeomempuueckan npozpeccuu

Apudmernyueckass W TeoMeTpudecKass mporpeccud. DopMysbl n-ro UiIeHA
apu(pMETHUECKONH U T€OMETPUIECKON MPOrpeccuii, CyMMBbI NEPBBIX I YJICHOB.
HN306pakeHune 4jieHOB apu(PpMeTUdecKoil U reOMeTPUUECKO Mporpeccuii TouKaMmu
Ha KOOPAMHATHOM IUIOCKOCTH. JIMHENHBIN U DKCIIOHEHIUAJIBHBIA pocT. CIll0)KHBIE
MPOLICHTHI.

IIJJAHUPYEMBIE NPEJMETHBIE PE3YJbTATHI OCBOEHUSA TPUMEPHOI
PABOYEH NMPOTPAMMBI KYPCA (ITO TOJAM OBYYEHMSI)

OcBoeHue y4deOHOro Kypca «Anrebpa» Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHMs JOJDKHO oOOecrneynBaTb JOCTH)KEHUE CIIEAYIOIIMX IPeIMETHBIX
00pa3oBaTelIbHbBIX PE3YJILTATOB:

7 knace

Yucsia 1 BbIYUCTIEHUA

e BEHINOTHATH, COUYETass YCTHbIE U MTUChbMEHHBIE TPUEMBI, apuPMEeTHIECKUE JTEUCTBUS C
palroHaTBLHBIMU YHCIaMU.

e HaxomuTe 3HaYEHUS YMCIIOBBIX BBIPAKEHHIA; MPHUMEHSATh pPa3HOOOpa3HBIE CIIOCOOBI U
NpUEMBI BHIUMCIICHUS 3HAUEHUI APOOHBIX BBIPAKEHHUM, COJIEpXKAaIlUX OOBIKHOBEHHBIE U
JECSITUUHbIE ApOOU.

e [Ilepexoautb OT 0ogHON (HOPMBI 3amMMCH YUCET K JIpYroil (mpeoOpa3oBbIBaTh JECITUUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH B OECKOHEUYHYIO
JECATUYHYIO JPOOB).

e (CpaBHUBaTh W YNOPSJIOYHUBATH pallMOHAIBHBIC YHUCIIA.

e  OKpyrisiTh Yucna.

e BrIMonHATH TPUKUAKY W OIEHKY pe3yiabTaTa BBIYHCICHUH, OIEHKY 3HAYeHUI
YHCIIOBBIX BBIPAKCHHIA.

e BEIONHATE IEHCTBHUS CO CTEIECHSIMH C HATYPAJIBHBIMU MOKa3aTEIISIMHU.

e [IpumMeHSATh TIPU3HAKW JACIUMOCTH, Pa3JIOKCHHE HAa MHOXHWTEIHW HaTypaJlbHBIX
YyHce.



Pemate nNpakTUKO-OPHUEHTHUPOBAHHBIE 3aJlauM, CBSI3aHHBIE C OTHOIIECHUEM
BEJIWYHUH, NOPOIOPLHUOHAIBHOCTHIO BEJIMYMH, IIPOLEHTAMH; HWHTEPOPETUPOBATH
pe3yabTaThl pEelICHUs 3a/1a4 ¢ YYETOM OIPAaHUYECHHUM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaeMbIX OOBEKTOB.

A.]'Il"eﬁp ANYECCKHUEC BBIPAKCHUSA

Hcnonp3oBaTh anreOpanvecKyrd TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh €€ B
Iporecce OCBOCHUs Y4eOHOro MaTrepuala.

Haxonute 3HadeHHWsi OYKBEHHBIX BBIPQKCHHUH TIPH 33aJaHHBIX 3HAYCHUSIX
IMEPEMEHHBIX.

Brmoanate Hp€06pa3OBaHI/I$I OeJIOro BbBIPpAXKCHHSA B MHOI'OYJICH IIPHUBCACHUCM
MOJOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BBITIONHATE YMHOKEHUE OJIHOYWICHA HA MHOTOYWICH M MHOTOYJICHA Ha MHOTOYJICH,
MPUMEHSTH (OPMYJIBI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIECTBIISTh PA3JI0KEHUE MHOTOYJICHOB HA MHOYKHUTEIIN C TIOMOIIbIO BRIHECCHHUS
3a CKOOKHM OOIIET0 MHOXHUTEJNS, TPYNIIUPOBKH CJIaraeMbIX, NMPUMEHEHUs (Hopmy
COKpaIIEHHOTO YMHOYCHUSI.

HpI/IMeHFITI) Hp606pa30BaHI/I$I MHOT'OYJICHOB JId PCHICHHUA PA3JIMYHBIX 3ada4 U3
MAaTCMAaTUKH, CMCIKHBIX ITPECAMETOB, U3 pCaHLHOﬁ IIPpaKTHUKH.

Hcrionp30BaTh CBOWCTBAa CTENEHEH C HATYPaIbHBIMH TMOKa3aTeassMU IS
nmpeoOpa3oBaHusl BBIPAXKECHUH.

YpaBHeHUuSI 1 HEPABEHCTBA

Pemare nuHEHHBIE ypaBHEHHS € OJHOW NEPEMEHHOM, IPHUMEHSsI IIpaBuUia
rnepexona OT HCXOAHOIO YpPaBHEHMsI K paBHOCWIbHOMY emy. IIpoBepsTs,
SIBJISIETCSI JIA YMCJIO KOPHEM YpaBHECHMUS.

[IpumensaTe Tpaduueckre METOAbl NPU PELUICHWH JIMHEWHBIX YpaBHEHUU W HX
CHUCTEM.

ITonGupate npuMepsl Nap YUCeJ, SBISIOUIUXCS PELICHUEM JJUHEHHOI0 ypaBHEHUS
C IByMsI IIEPEMEHHBIMM.

CTpouTh B KOOpPJAMHATHOM IJIOCKOCTH TIpaduK JIMHEHHOIO YpaBHEHUS C JABYMs
IIEPEMEHHBIMU; MOJIb3YACH Ipa(pUKOM, IPUBOAUTH IPUMEPHI PEIICHUS] YPaBHEHUS.
Pemarps cucreMsl OBYX JMHEWHBIX YpPaBHEHUH C JBYMs NEPEMEHHBIMH, B TOM
yycie rpaguuecku.

CocTtaBisaTh U peuiaTh JUHEHHOE YypaBHEHHUE WIHW CUCTEMY JHUHEHHBIX YpaBHEHUM
110 YCJIOBHIO 33J1a4H, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJla4M
IOJIY4YEHHBINA pe3yJIbTar.

Koopannarel u rpapuku. PyHkuuu

N300paxaTh Ha KOOPJAWHATHOW TMPSMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpJMHATaM, Jy4M, OTPE3KH, UHTEPBAJIbl; 38— IMHUCHIBATh YHCIJIOBBIE MPOMEXYTKU
Ha anreOpanyecKkoM sI3bIKe.

OtmedaTh B KOOPAMHATHOM MJIOCKOCTM TOYKM IO 33JaHHBIM KOOpPAMHATaM; CTPOMTH
rpaduku JUHEWHBIX (yHKIUH. CTpoUTh rpaduk QYHKIHH y=| X |.

OnuceiBaTh € MOMOIIBIO (YHKIIMH HM3BECTHBIE 3aBUCHMOCTH MEXIY BEJIWYHMHAMM:
CKOpPOCTb, BPEMSI, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTD; NPOU3BOJUTEIBHOCTD,
BpeMms, 00bEM pabOTHI.

Haxoauths 3HaueHWe (QYyHKIMM IO 3HAYCHHIO €€ apryMeHTa.

[Tonnmats rpaduueckuil crnocod MpeCcTaBIeHUs U aHaIu3a UHPOPMAIUU; U3BJIEKATh
W UHTEpIpeTHpoBaTh HHPOPMAIMI0O U3 TIpadUKOB pealbHBIX IMPOIECCOB U
3aBHCUMOCTEM.

8 ki1acce
Yucjga ¥ BIYMCJICHUSA

Hcnonp3oBarek HadaldbHBIE IPEACTABIICHUS O MHOXECTBE JICHUCTBUTEIIBHBIX
YyuCceJl I CpaBHEHHUs, OKpPYIJIEHUSI W  BBIUMCICHHUN; H300pakaTh
JEUCTBUTENBHBIC YHCJIa TOYKAaMH Ha KOOPJANHATHOU NPSMOM.

[IpumensaTr mNOHsATHE apUPMETHUYECKOro KBaJAPATHOrO KOPHS; HaXOAUTh
KBaJpaTHbIE KOPHH, UCIIOIb3Yys IPU HEOOXOAUMOCTH KAJIBKYJIATOP; BBIITOIHATH



npeoOpa3oBaHUs BBIPAKCHUM, COJACPKAIIUX KBaJpaTHbIE KOPHHU, HCIIOIB3YS
CBOMCTBaA KOpPHEH.

Hcnoap30BaTh 3amycd OOJBINHX M MaJIbIX YHCEI C ITOMOINBIO JECITHYHBIX
apooOeit u creneneit uucia 10.

A.]'Il"eﬁp ANYECCKHUEC BBIPAKCHUSA

IIpuMeHATr NOHSITHE CTEONEHHM C  [EJbIM  II0Ka3aTeJeM, BBIIIOJIHATH
NpeoOpa30BaHUs BBIPAKEHUM, COAEPIKALINX CTEIIEHU C LEJIBIM [OKAa3aTeJIEM.
BBINOIHATE TOXXAECTBEHHBIE MPEOOPa30BaAHUS PALlMOHAIBHBIX BBIPAXXEHUN HaA
OCHOBE MpPaBWJI A€HCTBUN HaJl MHOTOUYJIEHAMU U aJireOpandecKUMHU JpOOsIMHU.
PacknanpiBaTe KBagpaTHBIM TPEXWICH HA MHOXXMUTEIIU.

[TpumensaTs peoObpa3oBaHUsl BBIPAXKECHUN IS PEHICHHUS pa3jIMUHbIX 3a7a4y U3
MaTE€MaTUKH, CMEKHBIX IPEAMETOB, U3 PEaJIbHOU IIPAKTHUKH.

YpaBHeHUSsI 1 HEPABEHCTBA

Pemwate JsMHENHBIE, KBaAgpaTHbIE YPAaBHEHUsS W PALUOHAIBHBIE YpaBHEHUS,
CBOJSIIUECS K HUM, CUCTEMBI JIBYX YPAaBHEHUM C IByMsI NEPEMEHHBIMU.

[IpoBoauThe mpocTeilINE HCCIENOBAHUS YPABHEHHH M CHUCTEM YpPABHEHHU, B TOM
yuclie ¢ IpUMEHEHHeM TrpadHuuecKuX NpeACTaBieHUN (yCTaHAaBIMBAaTh, MMEET JIU
YpaBHEHHUE WJIM CUCTEMA YPABHCHUM PEIICHUS, €CJIU UMEET, TO CKOJIBKO, W Tp.).
[Tepexoauth OT CIOBECHOU (OPMYIHUPOBKHU 33aJauu K e€ anredpanveckoil MoAeIu C
MOMOIIBKO COCTABJIEHUSI YPABHEHHUS WJIM CUCTEMBbI YPABHECHUW, MHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJlauMl MOJIYyYEHHBIH pe3ysbTart.

[IpyumeHsATH CBOWCTBAa YMCJIOBBIX HEPABEHCTB JUISI CPABHEHUS, OLIEHKH; pEIIaTh
JIMHECHHBIE HEePABCHCTBA C OJIHOW MEPEMEHHOW M WX CHUCTEMBI; JaBaTh rpauuecKyro
WUTFOCTPALUIO MHOKECTBA PELLIEHUN HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

[TonumaTte © uWCHONB30BaTh (PYHKIUOHAIBbHBIE TMOHATHSA W S3bIK (TEPMHUHBI,
CHUMBOJIMYECKHE OOO3HAYCHUSI); OIPEICIATh 3HA4YeHWE (QYHKIMU 1O 3HAYCHHIO
apryMeHTa; onpeaeisTh CBOMCTBa (PyHKINU 110 €€ rpaduky.

o k 2
CtpouTth rpaduKu JIEMEHTAPHBIX (QYHKIUN BUOA y= o y= X, y= X,y =Vx, y=[|,
OIKCBIBATh CBOICTBAa YMCIOBOM (yHKIMH 1O €€ rpaduky.

9 kJacc
Yucjga 1 BbIYUCJICHUA

CpaBHUBATH U yIIOPSIAOYUBATH PAIlMOHAIIBHBIE U UPPAITMOHAIBHBIC YHUCIIA.
Breimonusate apudpmMeTndecKkue ISUCTBUS C PAlMOHAIIBHBIMHU YHCJIaMH, codeTast
YCTHBIE " MU ChbMEHHBIC OPpUEMBI, BBITIOJIHSTH BBIYHCIICHUS c
UPPALMOHAIIBHBIMHA YHUCJIAMH.

Haxoaute 3HaUueHUs CTENEHEN C LEJIbIMU MOKA3aTEISIMU U KOPHEN; BBIUMCIUTH
3HAYECHUS YUCIIOBBIX BBIPAKEHUU.

OKpyriasiTh JICUCTBUTEIBbHBIC YHUCJA, BBIMOJHITh MOPUKUIAKY pe3yJibTaTta
BBIYHCJICHUM, OLIEHKY YMCJIOBBIX BBIPAKEHHI.

YpaBHeHHMA M HEPABEHCTBA

Pematp nuHEHHBIE W KBaJpaTHbIC ypaBHEHUS, ypaBHEHUsS, CBOISIIMECS K HUM,
npocTrenmme ApoOHO—palHOHAIbHbBIE YPABHEHUS.

Pemate cucTemMbl IBYX JIMHEHHBIX ypaBHEHUU C JABYMS NEPEMEHHBIMU M CUCTEMBI
JIBYX YpaBHEHHUH, B KOTOPBIX OJHO ypaBHEHUE HE SIBISETCS JTMHEHWHBIM.

Pemate TekcTOBBIE 3ajlaud aNreOpandecKUM CIIOCOOOM C IOMOINBIO COCTABICHUS
YpaBHEHHSI WJIH CUCTEMEI JIByX YPaBHECHHH C IBYyMs TIEPEMEHHBIMH.

I[TpoBoauThs mpocCTeile HCcCclIeIOBaHUsl YpaBHEHUH M CHUCTEM ypaBHEHUM, B
TOM 4YHCJIE € TNPHUMEHEHUEM TpaduUecKux MpeAcTaBlieHui (ycTaHaBJIMBATh,
UMEeT JIM ypaBHEHHE WM CHCTEMa ypaBHEHHUM pelleHusl, €CJIM HMEEeT, TO
CKOJIBKO, U TIp.).

Pemrate nuHeWHBIE HEpaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA; H300pakaTh
pellIeHne HEPAaBEHCTB Ha YMCJIOBOM MPsIMOii, 3aMHUCHIBATh PELICHUE C TOMOIIBIO
CUMBOJIOB.

Pemiates cuctembl IMHEHHBIX HEPAaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIIINE



KBaJpaTHOEC HEPABEHCTBO;, H300pakaTh PEIICHHUE CHCTEMbl HEPaBEHCTB Ha
YUCIIOBOU MPSIMOM, 3aIIMCHIBATH PEIIICHUE C TIOMOIIBIO CUMBOJIOB.
Hcmonb30BaTh HEpaBEHCTBA TIPU PEIICHUM PAa3IAYHBIX 3ajad.

DOyHKIUH

Pacno3naBaTth (byHKLII/II/I HU3YYCHHBIX BHJIOB. Iloka3sIBaTh CXEeMaTHYCCKU
PAaCIIOIOXKECHHE HA KOOp,Z[PIHaTHOfI IINTIOCKOCTH Fpa(bI/IKOB

. k
bynkuuit Buga: y=K x, y=k x+b, y= ot y=x3, y=v/x, y=|x |, y=ax?+bx+c
B 3aBUCUMOCTH OT 3HAYCHHUN KO3 PHUIIMEHTOB, OIMCHIBATH CBOMCTBA (DYHKIIHIA.
CTpouTh U M300pakaTh CXEeMAaTUYECKH T'padrKH KBaJIPATHIHBIX
(yHKIHI, ONHUCHIBATH CBOMCTBA KBAIPATUIHBIX (QYHKIIHH 10 UX rpaduKam.

Pacno3naBaTe kBaapaTHUYHyIO (YHKIHUIO 1O (opMyie, MPUBOAUTH IPUMEPHI
KBaJApaTUYHBIX QYHKINHN U3 peaTbHOU KU3HU, PU3UKH, TC€OMETPUH.

ApudmeTrudeckasi M reoMeTpudecKasi nporpeccus

Pacno3naBaTh apu(pMETHUECKYIO U TEOMETPHUIECKYIO MMPOTPECCHU MPU PA3HBIX
cnoco0ax 3aJaHusl.

BBIMOHATE  BBIUMCICHUS €  HCHOJb30BaHMEM (GOpMyJ N-TO  4YJIeHa
apu(PMETHIECKON U TEOMETPHUIECKON ITPOTPECCU, CYMMBI IEPBBIX N YIEHOB.
N3o0OpakaTth 4JICHBI MOCIEHOBATEIbHOCTH TOYKAMH Ha KOOPJIWHATHOU
TJIOCKOCTH.

Pemartp 3amaum, CBsA3aHHBIE C YHCIOBBIMH ITOCJICIOBATEIBHOCTh- MH, B TOM
YHUCJIe 3aJadd W3 peajbHON JKU3HHU (C HMCHOJB30BAaHHUEM KaIbKYJISITOPA,
HA(POBBIX TEXHOJIOTHUM).



TEMATHYECKOE IINIAHUPOBAHUEYYEGHOI'0 KYPCA (IIO TOAAM OBYYEHUA)

7 kaacc (ne meHee 1024)

Ha3Banue pa3aeia
(Tembl) Kypca
(4HCJI0 YaACOB)

OcHoBHOE
cojepsKaHue

OcHOBHBIE BHIBI
AesITeJIbHOCTH 00yUYaKIuXcst

Yucjga m
BbLIYHCJIECHUSI.
PanmoHaJbHBIE UYHCJIA
(254)

[TonsaTHE palMOHAJILHOIO YMCIIA.
Apudmernueckue 1eiCTBUS C
palMOHAJIBHBIMH YHUCJIaMH.
CpaBHeHUE, yIOPsJIOUUBaHUE
paloHaJIbHBIX YHCEl.

Crenenb ¢ HaTypaJIbHbIM

1 OKa3aTeJIEM.

Pemenue OCHOBHBIX 3a/Ja4 Ha
poOu, TIPOIIEHTHI W3 peaIbHOU
MPAKTHUKH.

IIpu3Haku neammMocTu,
pa3inoKeH!usT  Ha MHOXKUTEIINU
HaTypaJIbHBIX YHCEJL.

PeanbHbIe 3aBUCUMOCTH.

IIpsimast u oOpaTHas
NPONOPLHOHAITBHOCTH.

CucremaTu3upoBaTh U oboramarhk 3 HaHU 00 OOBIKHOBEHHBIX U
JICCATUYHBIX APOOsX.

CpaBHHMBATH M YHOPS/I04YMBATH JIpoOH, MPeoOpa30BLIBATh IIPU
HEOOXOIMMOCTH JICCSATHYHBIC APOOH B OOBIKHOBEHHBIC, OOBIKHOBCHHBIC B
JIECSITUYHBIC, B YaCTHOCTH B OECKOHEYHYIO JIECSITHUYHYIO NPOOb.
IIpumensaTb pa3HOOOpa3HbIE CHOCOOBI W MPUEMBI BBIYUCICHUS

3 H a4 eHUNU JNPOOHBIX BBIPAKEHHUH, COJIEpKAIINX OOBIKHOBEHHBIE H
JIECSITUIHBIC JAPOOU: 3aMEHSTH ITPU HEOOXOJAUMOCTH JICCATHYHYIO JPOOh
OOBIKHOBEHHOW U O OBIKHOBEHHYIO JECSTUYHOW, NPUBOJUTH BBIPAXKECHHUE K
dbopme, Hambosee ymOOHOW JIsI BBIYHUCIICHHH, IT peoOpa3oBHIBATH
JIpOOHBIC BBIPAXKEHUS HA YMHOXKEHHE U JIEJICHUE JICCSITUYHBIX IpolOel K
JNEHCTBUSIM € IEJILIMH YHCIaMU.

IIpuBoauTh yncnoBbIe U OyKBEHHBIE TTPUMEPHI CTENIEHU C HATypaIbHBIM
I oKa3aTelieM, OOBSACHSS 3HA4YCHUS OCHOBAHMS CTCIEHU U IIOKA3aTCIIsA
CTEIICHU, HAXOIUTh 3HAYCHUs CTeneHer Buma a”, (rage a-nmwboe
palMoHaIbHOE YHUCIIO, I — HATypPaJIbHOE YHCIIO).

IMonuMAaTh CMBICT 3alUCH OOJIBIIMX YHCEI C I OMOIIBIO JECATUYHBIX
npobeit u ¢ teneHeit uncia 10, mMpUMEHSATh X B PEaIbHBIX CHTYyaITHsIX.

IIpuMeHaTh NDpPU3HAKU JI€JIUMOCTH,
HaTypaJIbHbIX YHCEJI.

Pematsp 3a71aun Ha YacTH, NPOLIEHTHI, MPOIOPLIMN, HA HAXO0XKJIEHHUE IPOoOHU
(TIporieHTa) OT BEJIMYUHBI U BEJIUUYHUHBI 1O €€ Apobu (MPOLEHTY), Apoou
(mporieHTa), KOTOPBIM COCTABIISIET OJIHA BEJIUYHHA OT JPYTOil.

IIpuBoanTh, pa3duparTb, OLEHUBATH PA3JIMYHBIEC PELICHUS, 3aIIUCH
pelIeHn TEKCTOBBIX 3ajad.

Pacno3naBarb M 00BSICHATH, ONTUPASICh HA ONIPEACIIEHUS, TIPSIMO
MPOINOPIHOHATbHBIE 1 OOPATHO MPOIMOPIHOHAIBHBIE 3aBUCUMOCTH MEXITY
BEJIMYMHAMH; IPUBOIUTH IIPUMEPHI ITUX 3aBUCHUMOCTEN U3 PEAIILHOTO

MHpa, U3 IPYyTUX Y4EOHBIX I PEIMETOB.

Pemath npakTHKO-OPUEHTUPOBAHHBIC 33241 Ha APOOH, IPOLIEHTHI, IPAMYIO
1 0OpaTHYIO NPONOPIMOHAIBHOCTH, POMOPIUH.

Pas3jI0KECHUA HAa MHOXHUTCIIN




AdaredOpanuyeckue BbykBeHHBIE BBIpaKEHUS. OBJagers ajredpandeckoii TePMHUHOJIOTMENH U CUMBOJIMKOW, IPUMEHATH
BbIpasKeHUsI IlepemeHHbIE. e€ B Ipoliecce OCBOCHUs y4eOHOTro MaTepuaa.
(27 ) JlomycTumsble 3Ha4YCHUS HaxoauTth 3HaueHUs1 OyKBEHHBIX BBIPAYKECHUN ITPU 3aJlaHHBIX
I1 EpEMEHHBIX. 3HA4YCHUsIX OYKB; BBIINOJIHITH BBIYUCIICHUS IO (popmyJiaM.
DopMyJIBI. BbINOJHATH TTpeoOpa30BaHUs LIEJIOTO BBIPAKECHUSI B MHOTOWICH
IIpeoOpazoBanue OyKBEHHBIX IIPUBEACHUEM I10JIOOHBIX CJIAraéMbIX, pAaCKPBITUEM CKOOOK.
BBIpa)KEHU, PACKPBITHE CKOOOK BBINOJHATH YMHOXEHUE OJHOWIEHA HA MHOTOUYJIEH U MHOTI'OYJIEHA Ha
U IIpUBEICHUE MTOJOOHBIX MHOI'OYJIEH, IPUMEHATh (hOpMYJIbl KBaJpaTa CyMMbl U KBaJpaTa pa3HOCTH.
cllaraéMbIX. OcymecTBJIATH Pa3JIo)KEHUE MHOTOWIEHOB HAa MHOYKUTEIN ITyTEM BBIHECEHUS
ColicTBa CcTENEHU C 3a CKOOKH OOIIEro MHOXKUTENS, IPUMEHEHUS (POpPMYJIbl Pa3HOCTH KBAJIpaToB,
HaTypajlbHbIM [1OKA3aTEJIEM. (hopMyII COKpaIIEHHOTO YMHOKEHHSI.
MHoOrouneHsl. IIpuMeHsaTh npeoOpa3oBaHNE MHOTOWICHOB 151 PEIISHUS Pa3IMYHbIX
CioxxeHue, BbIUUTaHUE, YMHOKEHUE | 3a/a4 U3 MAaTEMATHUKH, CMEXHBIX IIPEIMETOB, U3 PEaIbHOW NMPAKTHUKMU.
MHOTroueHOB. ®opMyJibl 3HAKOMHTBHCS € HCTOPHEH pa3BUTUA MaTEMATHUKH.
COKpAIIEHHOI'O0 YMHOXKEHUS.
PaznoxeHne MHOro4wIeHOB Ha
MHO>XKHUTEJIN.
YpaBHenust YpaBHeHue, IIpaBuiia Pemarp iMHEeiHOE ypaBHEHHE € OJHOW IEPEMEHHOM, IPUMEHSA NPaBHJIa

¥ HepaBeHCTBa
(20 v)

npeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb yPAaBHEHUH.
JInnelinoe ypaBHEHUE C OQHOU
IIEPEMEHHOU, PEIICHUE JIMHEWHBIX
YPaBHEHUM.

Pemrenue 3a1a4 ¢ moMous0
YPaBHEHUH.

JInneliHoe ypaBHEHUE C ABYMS
MIEPEMEHHBIMH U €T0 TpaQuK.
CucreMa AByX JMHEWHBIX YPABHEHUIN
C IBYMsI IIEPEMEHHBIMH.

Pemrenue cucreM ypaBHEHHUM
CrocoO0M IMOJICTAHOBKHU U CIIOCOOOM
CJIO’KEHUS.

repexo/ia OT UCXOJHOI0 YPaBHEHUS K paBHOCUJIIBHOMY €My 0oJiee MPOCTOro
Buaa. [IpoBepATh, ABISETCS JIM KOHKPETHOE YMCIO KOPHEM YpPABHEHHS.

IMopOoupaTe npuMepsI Map YUCeN, SIBISIOLINXCS PEIIEHUEM JTUHEHHOTO
YPaBHEHUsI C ABYMS IE€PEMEHHBIMU.

CtpouTh B KOOPIMHATHON INIOCKOCTH rpaduK JIMHEHHOrO YpaBHEHUS C IBYyMS
MepEMEHHBIMU; MOJIB3YSACh TPAUKOM, MPUBOAUTH NMPUMEPbI PEIICHUS
ypaBHEHHU.

HaxoauTh pemieHue CUCTEMBI JBYX JINHEWHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU.

CocTaBJfAITh M pelIaTh YPaBHEHUE WM CUCTEMY YPABHEHHH I10 YCIOBHUIO
3aJ1a4¥, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4u
MOJIy4YE€HHBIA pe3yJIbTaT.

Koopaunarsl u
rpaguku.
DOyHKIUU

(24 v)

Koopaunara TOUKHM Ha OPsIMOU.
YucnoBbIe IPOMEXKYTKH.
PaccrosiHne Mexxy AByMsl TOUYKaMHU
KOOPAMHATHOMN MPSIMOMN.

HN300paxarh HA KOOPAUHATHOU NPSAMOMN TOYKH, COOTBETCTBYIOIIHE
3aJlaHHBIM KOOpJIMHATaM, JIy4dd, OTPE3KH, MHTEPBaJIbl; 3allMChIBAaTh UX Ha
anreOpanvecKkoM SI3bIKE.

OTMeyaTh B KOOPAMHATHOM IVIOCKOCTH TOYKH 110 3aJaHHBIM KOOpAUHATAM;




[IpsimoyTosibHAsI cUCTEMa KOOpAUHAT
Ha rockoctu. [Ipumepsl rpadukos,
3aJaHHBIX (hopMyIamu.

Urenune rpaMKoB peaibHbIX
3aBUCHUMOCTEH.

[NonsTHe GyHKIHN.

I'paduk pyHKIHIN.

CroiicTBa (OYHKITHH.

Jlunetinast GpyHKIHSL.

ITocTpoenue rpaduka THHSHHON
GyHKIIH.

I'padux Gynxmuu y=|X|.

CTPOUTH TpaUKU HECIIOKHBIX 3aBUCUMOCTEH, 3aJaHHBIX (hOpPMyIaMH, B TOM
YHCIIE C TOMOIIBI0 THN(PPOBBIX JTabopaTopHii.

IIpumeHsATH, H3y4yaTh NPeMMYyIIecTBA, HHTEPIIPETUPOBATH I'padruuecKuii
croco0 MpeCTaBICHHs U aHAJIN3a Pa3HOOOPa3HOW KMU3HEHHON MH(MOpMAaLIHH.
OcBauBath noHsATHE (PYHKIINH, OBIaJAeBaTh (PyHKIIMOHAIBHOMN
TEPMUHOJIOTUEH.

Pacno3naBaTh sinHeliHy0 QyHKuio y = KX+ b, onuceiBath e€ cBOHCTBa B
3aBUCUMOCTH OT 3Ha4YeHUi ko3 unmentoB K u b.

Crpoutb rpapuku JuHEHHOW (yHKIMU, GyHKIUNA y=|X|.

Hcnoan3oBaTh nugpoBbie pecypchl s IOCTPOCHUS rpaduKoB (GYHKIHA U
VU3y4YEHUsI UX CBOWCTB.

IIpuBoAUTH IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEH B peajbHbIX IpOLeccax H
SIBJICHUSIX.

IToBTOpEeHuUe n

00001LIEHHE
(6 1)

[ToBTOpEHNE OCHOBHBIX TTOHSATHH U
METOJIOB Kypca 7 Kjacca, 00001IeHne
3HAHUU.

Bb10MpaTh, NPpUMEHATH OLEHUBATH CIIOCOOBI CPABHEHUS YHUCEII, BBIYMCICHUH,
1peoOpa3oBaHUM BbIpaKEHU, PEIICHUs] YPaBHEHUH.

OcymecTBIATh CAMOKOHTPOJIb BBITIOIHSAEMBIX IEMCTBUI U CAMOIIPOBEPKY
pe3yabTara BRIUYUCIIEHUH, MpeoOpa3oBaHUii, MOCTPOSHUM.

Peumiarhb 3a1a4u U3 peaJlbHOM )KU3HU, IIPUMEHITh MATEMATUYECKUE 3HAHUS
JUIS peLlIeHUs 3a11a4 U3 APYTUX IIPEIAMETOB.

Pemath TekcTOBBIE 3a/1a4M, CPAaBHUBATh, BHIOMPATh CIIOCOOBI PEIICHUS
3a1a4u.

8 kuacc (e menee 1024)

Ha3Banue pa3aeia
(TemMbl) Kypca
(4MCJ10 YACOB)

OcHoBHOe
cofepsKaHue

OcHOBHBIE BHABI
AeSITeJIbHOCTH 00yUYaKIIUXCs

YucJia 1 BLIYHCJICHUS.
KBaaparHbie KOpHU.

(15 )

KBanpaTHbIil KOpEHb U3 YHCIIA.
[NonsiTue 06 nppaMoOHAILHOM
YHCIIE.

JecsTuunble mMpuOIHNKEHUS
UPPaOHAIIBHBIX YUCEII.
JlefiCTBUTENBbHBIE YHCIIA.
CpaBHeHUE N€iCTBUTENBHBIX
YyHCell.

ApudmeTnueckuii KBaapaTHBIN
KOpPEHb.

DopMyJIHPOBATH OIPEJICIICHNE KBAJIPATHOTO KOPHS W3 YHCIA,
apu(pMeTHIecKoro KBaipaTHOTO KOPHSI.

IIpuMeHATH ONepaIyio U3BJICYSHUS KBAIPATHOTO KOPHS U3 YHCIIA, WCHOIb3YS
P HEOOXOJTUMOCTH K aJIbKYJISITOP.

OueHuBaTh KBaJIpaTHbIC KOPHHU IIEIBIMU YUCIIAMU U TIECITUYHBIMU
JIPOOSIMHU.

CpaBHUBATH M YIOPSA0YMBATH PAlIMOHATBHBIC U UPPAIIHOHATIBHBIC YHCIIA,
3alMCaHHbBIC C TIOMOIIIBIO KBAJIPATHBIX KOPHEH.

Hccaenosarb ypaBHEHHE X =a, HAXO/UTh TOYHBIC H NpUOIKEHHBIE KOPHU
npu a > 0.




VYpaBHeHUE BUIA X =a.
CBoiicTBa apuPpMETHICCKUX
KBaJPaTHBIX KOpPHEH.
[IpeoOpa3oBaHre YHCIOBBIX
BBIPAKEHUM, C OAepKalINX
KBaJpaTHbIE KOPHHU.

HMccnenosarhb cBOMCTBA KBaIpaTHBIX KOPHEU, IPOBOAS YUCIIOBBIE
SKCIEPUMEHTBHI C UCIIOJIb30BaHUEM KAJIBKYJISITOPA (KOMIIBIOTEPA).
Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAJIPATHBIX KOPHEH; MIPUMEHSITh
UX JUISI IpeoOpa30BaHUs BEIPAKEHUH.

BbINoOaHATH TIpeoOpa3oBaHus BRIPAKEHUM, COJIEpKAIINX KBaApaTHBIC
KOPHH.

BbIpakaTh 1IepeMeHHbIC U3 TEOMETPUUECKUX U (PU3NUEecKuX (PopMyII.
BbIunciasTh 3HAYEHUs BBIPAXKEHUM, COAEPIKaIIUX KBaJApaTHbIE KOPHH,
HCIIOJIB3YsI TIPU HEOOXOAWMOCTH KaIBKYJISATOD.

Hcnonb30BaTh B X0O/€ PELICHUSA 3a1a4 3JIEMEHTAPHBIC [IPEACTABJICHUS,
CBsI3aHHBIC € MMPUOIMKEHHBIMU 3HAUYCHUSIMUA BEJINYHH.

3HAKOMHUTBLCH C UCTOPHUEH pa3BUTUsI MATEMATHKHU.

Yucjaa U BBIYHUCJICHHUS.

CreneHn ¢ HeJbIM

CrenieHb € LIEJIBIM [TOKA3aTEeJIEM.
CranpgapTHas 3aluch 4yucia.

q)OpMy.]II/IpOBaT]: OonpcACJICHHUC CTCIICHU C LCJIBIM ITOKA3aTCIICM.
Hpe}ICTaBJIHTb 3aIIMCh OOJIBIIIMX U MaJIbIX YHUCEII B CTaHAapTHOM BHUAC.

noxKasareJjem Pa3zmepsr 00beKTOB CpaBHHMBATh 4KCJia U BEJIUYUHBI, 3alIUCAHHBIE C MCIOJIb30BAHUEM CTECIICHU
(7 u) OKpYy>Karomiero mupa (ot 10.
3JIEMEHTapPHBIX YaCTUI] 10 Hcnoab30BaTh 3a11Mch YUCEN B CTAHIAPTHOM BUJIE IJIsl BBIPAKEHUS Pa3MEpPOB
KOCMHYECKUX OOBEKTOB), 00BEKTOB, JUIMTEILHOCTH IIPOIIECCOB B OKPYKAIOIIIEM MHpE.
JUIUTEJIbHOCTH MPOIIECCOB B ®opMyIHpPOBATH, 32ANIUCHIBATH B CHMBOJINUECKOU (hopMe U
OKPY’KarollleM MHpE. WJUTIOCTPUPOBATH IPUMEPAMH CBONMCTBA CTEIIEHU C LIEJIBIM IMOKA3aTEJIEM.
CBoliCcTBa CTETIEHHU C LIEJIBIM IIpumeHnaTs cBOiicTBa CTENEHU ISl HPeoOpa30BaHUs BBIPAXKEHUI,
IOKa3aTeJIeEM. coZieprKallluX CTENEHH C LIEJBIM ITI0KA3aTEIEM.
BbINoJHATH J€CTBUS C YMCIIaMU, 3alIMCAaHHBIMU B CTAaHIAPTHOM BH/IE
(yMHOX€HUeE, JIeJeHUEe, BO3BEJICHUE B CTEICHb)
Anredpanyeckue KBanpaTHbIil TpEXUIIEH. Pacno3HaBaTh KBaJgpaTHBIN TPEXWIEH, YCTAHABIMBATH BO3MOXHOCTB €T0
BbIpasKeHMS. Paznoxxenue kBagpaTHOTO pa3inoKeHus: Ha MHOYKUTEIIH.

KBagpatHbiii Tpéx4yiieH.
(CA))

TpéaneHa Ha MHOXXHUTCIIN.

PackiaaabiBaTh Ha MHOMKUTEJIH KBa,[[paTHLIﬁ TpéX‘-IJ'IeH C HCOTPpUIATCIIbHBIM
JAUCKPUMHUHAHTOM

Auaredpanyeckue
BBIPAKEHNA.
Auredpanyeckast

Apoos.
(15 )

Anrebpanueckas ApoOb.
JlormycTumblie 3Ha4YECHUS
IEePEMEHHBIX, BXOJISIINX B
anreOpanyecKre BbIpaKEHHUS.

OCHOBHOE CBOWCTBO ajiredOpanyeckoi

pooH.
Coxkpartenue apooeii.
CroxxeHue, BBIYHTAHHC,

YMHOKCHUC U JCJICHUC

3anucbIBaTh alredpanyeckue BBIPAKEHUS.

HaxoauTthb 001acTh ONpeAesieHUs] PalOHAIIBHOTO BBIPAKCHHUSI.
BbINOJHATH YHCIIOBBIE MTOACTAHOBKHU U BBIYMCIUTH 3HAYEHHUE APOOH, B TOM
YHUCJIE C TTOMOIIBIO KaJIbKYJISITOPA.

@®opMyJMPOBaTH  OCHOBHOE CBOMCTBO aireOpanyeckoil 1podu u

I pUMEHSITH €ro JJisi TpeoOpa3oBaHus IpoOeii.

BbINOJHATHL JEUCTBUSL C alreOpandecKUMH ApOOsiMU.

IpumeHATH MpeoOpa30BaHMs BRIPAKSHHH TSI pEILICHUS 3a/1a4.
BoipaxaTs nepemeHHble U3 (opmyn ((PU3HUECKUX, T€OMETPUUYECKUX,




a nredbpanvyecKkux JIpoOeH.
IIpeoGpa3zoBanue BbIpaKeHUH,
coJieprKammux ajredpanyecKue
TIpooOH.

OIIMCBIBAOIINX OBITOBEIE CI/ITyaL[I/II/I)

YpaBHeHusn KBanparnoe ypaBHeHue. Pacno3dnaBarh KBaJpaTHbIC YPABHCHMUS.
U HepaBeHCTBA. Henonnoe  kBajgpatHoe 3anuceiBaTh (QOpMyIly KOpHEH KBAJIPAaTHOTO YPABHEHHS; p €IIaTh
KBanpartHsble ypaBHEHHE. KBaJIpaTHbIE YPaBHEHHSI — IIOJIHBIE U HEIOJIHBIE.
YpaBHeHus. dopmyiia KOpHEN KBaIpaTHOIO IIpoBoauTh IIpOCTEHIIME WCCIECNOBAaHUS KBAJPaTHBIX YPAaBHEHUN.
(15 ) ypaBHEHUS. Pemiats ypaBHEHMs, cBOISIIMECS K KBAAPATHBIM, C IIOMOIIBIO
Teopema Buera. npeoOpa3oBaHUil U 3aMEHOU T €PEMEHHOM.
Pemenne ypaBHeHui, cBopsmuxcs k | HaGaoaaTh M aHAIM3MPOBATH CBSA3b MEXK/Y KOPHIMHU U KO3 PUIIMEHTAMHU
KBaJIpaTHBIM. KBaJIPaTHOI'O ypPaBHEHUSI.
[Ipocteiimme qpoOHO-panroHagbHble | @opMyaupoBaTh TeopeMy Buera, a Takke o0paTHYyIO T€OpeMy, IPUMEHSTh 3TU
YpaBHEHUS. TEOPEMBI JUIsiL  pElIeHUs 3a7ad.
Pemenne TeKCTOBBIX 3alad C PemiaThb TeKCTOBBIE 33/1a4M aIreOpanyecKuM ClIocOO0M: MEPEXOIUTh OT CIIOBECHOM
MMOMOIIBIO KBAJIPATHBIX YPAaBHEHUH | (hOPMYIHPOBKH yCIOBHS 33/1a4d K aIreOpandecKoi MOACIH MMyTEM COCTaBICHUS
YPaBHEHUsI; peIIaTh COCTABJICHHOE YPABHEHUE; MHTEPIIPETUPOBATh PE3yJIbTaT.
3HAKOMHUTBCSI C UCTOPHEH Pa3BUTHUSL alreOphl.
YpaBHenust JInnelinoe ypaBHEHUE C ABYMs Pacno3HaBaTh JIMHEHHBIE YPAaBHEHUS C IBYMsI IEPEMEHHBIMM.

U HepaBeHCTBA.
Cucremsbl ypaBHeHHH
(13 4)

IIepEMEHHBIMU, €ro rpaduK,
IIPUMEPBI PELICHUs YPAaBHEHHI B
LIEJIbIX YUCIIAX.

Pemenue cucrem aByX JIMHEUHBIX
YpPaBHEHUM C ABYMsI IEPEMEHHBIMU.
IIpumeps! pemenus cuctem
HEJIMHENHBIX YPABHEHUU C IByMs
IIEpEMEHHBIMH.

I'pacduueckas nuaTepnpeTaus
YpPaBHEHUSI C IBYMsI IEPEMEHHBIMU U
CHUCTEM ypaBHEHUM C ABYMS
IIEPEMEHHBIMU.

Penrenne TekCTOBEIX 3a1a4 C
IIOMOIIIBIO CUCTEM YPaBHEHMI.

Crpouth rpaUKy JUHEHHBIX YPAaBHEHUHN, B TOM YHUCJIE UCMOJb3Ysl LIU(POBLIE
peCypChL.

Paznaunuare napanienbHble U IEpECEKAIOIMECs IIPSIMbIE 110 UX YPaBHEHUSIM.
Pemiateb cuctemsbl AByX JIMHEWHBIX YPAaBHEHUN C ABYMs IEPEMEHHBIMHU
IOJICTAHOBKON U CJIIOKEHUEM.

PemaTe npocTeiiye cCucTemMsbl, B KOTOPBIX OJHO U3 YPABHEHUMN HE SIBJISIETCS
JIMHEUHBIM.

IpuBoauTH rpaguyecKyo HHTEPIPETAIUIO PEIICHNUS YPABHEHUS C JBYMS
IIEpEMEHHBIMU U CUCTEM YPAaBHEHUM C IBYyMs MEPEMEHHBIMU.

Pemath TEeKCTOBBIEC 3a/1auu aIre0paundeckruM CIIoCOOOM.

YpaBHeHus
U HEPpaBEHCTBA.

HepaBencrBa
(12 a)

YucioBble  HEPABEHCTBA U UX
CBOMCTBA.

HepaBeHncTBO ¢ OAHOW NEPEMEHHOM.
JIuHelHble HEpaBEHCTBA C

DopMyIMPOBATH CBONMCTBA YMCIIOBBIX HEPABEHCTB, WJUIIOCTPUPOBATh UX HA
KOOPAMHATHOM NPsIMOH, JOKa3bIBATh AJIre0OpanvdecKH.

IIpuMeHSATH CBOIICTBA HEPABEHCTB B XOJI€ PEIICHUS 3a]ad.

Pemath 1rHElHbIE HEPAaBEHCTBA C OJTHON NTEPEMEHHOM, N300pakaTh pelIeHNe




OJTHOM NEpEMEHHOMN U UX PEIICHHUE.
CucrteMbl JUHEUHBIX HEPABEHCTB C

OJIHOU IIEPEMEHHON U UX PELICHUE.

H3o0pakeHue penieHust IMHSHHOTO
HEpaBEHCTBA U UX CUCTEM Ha
YHUCJIOBOU MPSIMOU.

HEPaBECHCTBA HA YMCJIOBOU MPSIMOA.
PemiaTh cructemMbl JIMHEWHBIX HEPABEHCTB, U300pakaTh PEIICHUE CHUCTEMBbI
HEPABEHCTB HA YUCJIOBOM MPSIMOU

DyHKIUU.
OcHOBHBIC TOHATHSA
(54)

[lonsTHe GpyHKIHN.

OO6nacTp onpenesneHusi 1 MHOXXECTBO
3HaYCHUH (QYHKIUU.

CnocoObl 3a1aHus (DYHKLIMIA.
I'paduk pyHkum.

CpoiicTBa GyHKIINH, UX
oTOoOpakeHHe Ha rpaduxe.

Hcnonb3oBaTh QyHKIIMOHAIBHYIO TEPMUHOJIOTHIO U CUMBOJIHMKY.
BouruucauTh 3HaueHus QyHKUINH, 3a1aHHBIX popMyaMu (IIpU HEOOXOIUMOCTH
UCII0JIb30BATh KAJIBKYJISITOP); COCTaBIATh TaOIULIbI 3HAUEHUH (PyHKLIMH.
CrpouTthb 110 ToukaM rpauku (QyHKIMH.

OnuceIBaTh CBOMCTBA (PyHKIIMH HA OCHOBE €€ rpa)MuecKoro
IIPEACTABIICHUS.

Hcnonb3oBaTh QyHKIIMOHAIBHYIO TEPMUHOJIOTHIO U CUMBOJIHUKY.
HMccnenoBathb nipuMepsl rpapuKoB, OTpaKaroIIUX pealbHbIE IPOLIECCHl U
SIBJICHMUSL.

IIpuBOAMTH IPUMEPHI IPOLECCOB U SIBJICHUN C 3aJaHHBIMM CBOMCTBAaMHU.
Hcnonb30BaTh KOMIBIOTEPHBIE IPOTrPAMMBI JJ1s1 MOCTPOEHUS TPpadUKOB
(YHKIIMH U M3Y4YE€HUs] UX CBOMCTB.

PDyHKIUH.
YucsioBble PyHKIHUHA
(CR))

YUreHue 1 nocTpoeHue rpagukon
(pyHKIHIA.

IIpumeps! rpadukoB PyHKIIUH,
OTpaXKAIOIIHNX peabHbIEC MPOIIECCHI.
DYHKIMH, ONHUCHIBAIOLINE NIPAMYIO U
00paTHYIO MPONOPLHOHATbHbIE
3aBUCUMOCTH, UX I'paPUKH.
I'unep6omna.

I'padbuk pyHKOHH y=X2.
DOyHKIUU y= X2, y= x>, y =X,
y=|x|; rpapuueckoe penieHue
YpaBHEHUI U CUCTEM YPABHECHUM.

Haxoautsb c nomombto rpaduka GyHKIIUN 3HAUEHUE OJJTHOH U3
paccMaTpHUBaEMBbIX BEJIMUHH 110 3HAYEHUIO IPYTOM.

B HecnoxHBIX ciydasx BbIPa:KaTb (OPMYJIOH 3aBHCHMOCTBH MEXIY
BEJIMYNHAMM.

OnuceIBaTh XapakTep W3MEHEHUs OJHOW BEJIMYHUHBI B 3aBUCUMOCTH OT
W3MEHEHUS IPYrou.

Pacno3zHaBaTrh BUJIbI N3yYaeMbIX (PYHKIIUHA.

IToka3bIBaTh CXEMaTHYECKH IT0JIOKEHUE HA KOOPAMHATHOM IINIOCKOCTH
rpa¢ukoB GyHKIUN BUIa: y= X2, y=x,y =VX, y=[|.
Hcnoab3oBaTh PyHKIIMOHATBHO-TpaUUECKUE MIPEACTABICHUS JIJIs
PELIECHUS U UCCIIEAOBAaHUsI YPABHEHUU U CUCTEM YPABHEHMIA.
IIpuMeHATH M POBBIE PECYPCHI A1l HOCTPOEHHUS rpaUKOB (PYHKIIUH.

IToBTOpEHME M
0000menne
(6 1)

[ToBTOpEHNE OCHOBHBIX M OHATUU U
METOJIOB KypCOB 7 U 8 KIIaCCOB,
00001IeHNE 3HAHUH.

Bbi0upaTh, IPUMEHATH, OLEHUBATH CIIOCOObI CPaBHEHUS YHCE,
BBIYMCIICHUH, IPe0oOpa3oBaHUil BRIpaKEHU, pEIICHUs] YPaBHEHU.
OcymecTBJIATh CAMOKOHTPOJIb BBINOJHIEMBIX JEUCTBUA U CAMOIIPOBEPKY
pe3yJibTara BhIYMCIICHUH, IpeoOpa3oBaHmii, MOCTPOCHUN.

Pemiate 3a1a4u U3 peaibHOM KU3HU, IPUMEHATh MATEMAaTUIECKNAE 3HAHUSA IJIs
pelIeHus 3a1a4 U3 ApYTUX IPEeIMETOB.

Pemarh TEKCTOBBIC 3aJayd, CPABHUBATh, BHIOMpPATh CIIOCOOBI pEIICHUS




‘ 3aJ1a4U.

9 kuacc (e menee 102 9)

Ha3zBanue pa3aeia
(Tembl) Kypca
(4MCJ10 YaCcoB)

OcHoBHOE
cojepsKaHue

OcHOBHBIE BHIBI
AesITeJIbHOCTH 00yUYaKoIIuXCcst

Yuciaa u PanmnonaneHble 4ucna, PazBuBarp IpEACTaBICHUs O YHUCIAX: OT MHOXKECTBA HATYpPaJIbHBIX YHCEI
BbIYMCJICHUSA. UppaurOHaJIbHbIC 4YHCIA, IO MHOXKECTBA JI€HCTBUTEIJIbHBIX YHUCEI.
JeiicTBUTEILHbIE KOHEYHbIE M OECKOHEYHBIE O3HAaKOMHUTBCH C BO3MOXXHOCTBIO IIPEACTaBICHUS JICHCTBUTEIBHOIO
qucIia. JIECATUYHbIE JIPOOH. yyciaa Kak OECKOHEUYHOW AECATUYHOU ApOoOU, MPUMEHSTh JI€CATUYHBIE
(9 v) MHOXECTBO JIE€HCTBUTEIIBHBIX NPUOIMKEHUSl PAUOHAIBHBIX M UPpPallMOHAJIbHBIX YHCEIl.
YHCEJT; ACHCTBUTENIbHBIC YHCcIa Kak | M300pakarb AECHCTBUTENBbHBIE YMCIA TOYKAMHA KOOPANMHATHON IIPSIMOM.
OECKOHEUYHBIC JIECSITUYHBIE NpoOu. | 3anmuchbIBATH, CPABHUBATH M YNOPAAOYHUBATH JCHCTBHUTEIIBHBIC YHCIIA.
B3auMHO oOnHO3Ha4YHOE BbINoHATE, coyeTass yCTHbIE M NMUCbMEHHbIE MNPUEMBI, apU(METHYECKHE
COOTBETCTBHE MEXLY JEUCTBUs € PalMOHAJIBHBIMM YHCJIaMH; HAXOJUTH 3HA4YCHUS CTEIECHEH C
MHO’KECTBOM JEUCTBUTEIBHBIX LIEJBIMU IIOKA3aTEISIMU U KOPHEN; BBIYHCJIATH 3HAYECHHMS YHCIIOBBIX
4HUCEJI U MHOXKECTBOM TOYEK BBIPAXKCHUU.
KOOPJAVUHATHON IIPSIMOU. ITony4yuTs npeacraBjeHne O 3HAYUMOCTU JEHCTBUTEIIBHBIX YHUCEN B
CpaBHeHHE AEeNCTBUTEIbHBIX M PAKTUYECKON NESITEIBbHOCTH YEJIOBEKA.
yycesl, apupMeTudecKue AHAIU3MPOBATHh U JeJaTh BBIBOAbI 0 TOYHOCTH I PUOIMIKEHUS
JICUCTBUSI C 1IEUCTBUTEIIBHBIMUA JICMICTBUTEIBHOIO YHCJIa IPU PELICHNUH 3aj1a4.
YUCIIAMU. OKpyrasiTh I€UCTBUTENBHBIE YMCIA, BBINOJHATH IPUKUIKY pE3yJbTara
[Tpubnm>xénHoe 3HaAUYEHUE BEJIU- BBIYMCIICHUM, OIICHKY 3HAa4YEHWI YHACIOBBIX BBIPAKECHUU.
YUHBI, TOYHOCTbH NPUOIMKESHUSL. 3HAKOMHUTBCS C UCTOPHUEN pa3BUTHE MATEMaTUKHU
OxpyrieHue 4uce.
IIpuknnka U oLieHKA PE3yJILTATOB
BBIYMCJICHHI.
YpaBHeHust JIuHeiHOe ypaBHEHUE. OcBauBaTh, 3alI0MUHATH U NIPUMEHATH rpadUIecKre METOIbI IPU

U HEepaBeHCTBA.
YpaBHeHus ¢ OIHOM
nepeMeHHOo

(14 9)

Pemrenue ypaBHeHUN, CBOAAIINXCS
K JIMHEWHBIM.

KBanpartHoe ypaBHeHUE.

Pemenue ypaBHeHMH, CBOISIINAXCS
K KBagpaTHeIM. bukBagpaTtHslie
YPaBHEHHUS.

[Tpumepsnl penieHust ypaBHEHUN
TPETbEU U YETBEPTOU CTENIEHEN

pelIeHNN ypaBHEHUM, HEPABEHCTB U UX CUCTEM.

Pacno3naBaTh 1ebie U IPOOHBIE YPaBHEHHUSI.

PemaTh nmuHEHBIE U KBaApaTHBIE YPAaBHEHUsI, YPABHEHUSI, CBOISIIIUECS K
HUM, TIpocTeiIne poOHO-palliOHaIbHbIE YPaBHEHUS.

IIpennarath BO3MOXKHBIE CITOCOOBI PEIIICHUST TEKCTOBBIX 3a/1a4, 0OCYXIaTh UX U
pelIaTh TeKCTOBBIC 3a71aud Pa3HBIMU CIIOCOOaMHU.

3HAKOMUTBHCH C MCTOPHeEN Pa3BUTHUSI MAaTEMATHUKH.




pa3ioKeHHeM Ha MHOKHUTEIH.
Pemienue npoOHO-panimoHaIbHbBIX
YpaBHEHUI.

Pemnienue TekcTOBBIX 3a/1a4
anreOpanyecKuM METOIOM.

YpaBHeHus

U HepaBeHCTBA.
Cucrembl ypaBHeHUH
(14 g)

JInHeiHOEe ypaBHEHUE C IBYMSI
IIEPEMEHHBIMU U €r0 rpaduk.
Cucrema AByX JIMHEUHBIX YPaBHEHUM
C ABYMsI IIEPEMEHHBIMU U €€
pelieHue.

Pemenune cucrem AByX ypaBHEHUH,
OZTHO M3 KOTOPBIX JIMHEWHOE, a
IPyroe — BTOPOM CTENICHH.
I'padmueckas uHTEpIIpETALIUS
CHUCTEMBI YPABHEHUH C IByMs
[I€pEMEHHBIMU.

Pemienune TekcTOBBIX 3ama4
areOpandyeckuM Ccrocooom

OcBanBaTh U NPUMEHATH IPUEMBI PELICHUSI CUCTEMBI JIBYX JIMHEHMHBIX
yYpPaBHEHUH € IBYMs IEPEMEHHBIMHU U CUCTEMBI JBYX YPaBHEHUH, B KOTOPBIX
OJIHO YPAaBHEHHUE HE SIBJISIETCS JIMHEWHBIM.

Hcnoab3oBaTh QyHKIMOHAIBHO-Tpa(uuecKue NpeacTaBiIeHus 1S peleHUs
1 MICCJIEJIOBAaHUSI YpaBHEHUM U CHCTEM.

AHAJIN3MPOBATh TEKCTHI 33/1a4, pelllaTh UX alredpandeckuM CrocoooMm:
MEePEXOJUTH OT CIIOBECHOU (POPMYJIIMPOBKU YCJIOBUS 3adadyul K
anreOpanyecko MoJenau IyTEM COCTaBJIEHUS CUCTEMbl YPAaBHEHMI;
peluaTh COCTAaBIEHHYIO CHUCTEMY YPaBHEHMI; HHTEpPIPETUPOBATH
pe3yibTar.

3HAKOMUTBHCS € MCTOPHUEH Pa3BUTHUSI MAaTEMATHUKHU.

YpaBHenust YucnoBele  HEpaBEHCTBA M UX Yurarth, 3alIUCHIBATH, IOHUMATh, HHTEPNPETHPOBATh HEPABEHCTBA,
U HEPpaBEHCTBA. CBOMCTBA. HCIIOJIb30BaTh CHMBOJIMKY ¥ TEPMHUHOJIOTHIO.
HepaBencrBa JInHeiiHbIE HEpaBEHCTBA C OJJHOU BoInoJHATH peoOpa3oBaHusl HEPABEHCTB, UCIOJIB30BATh JIJIsl TPE0Opa30BaHUs
(16 ua) MIEPEMEHHON W WX pEIICHHE. CBOMCTBA YHCIIOBBIX HEPAaBEHCTB.
CucreMsl JIMHEMHBIX HEPABEHCTB ¢ | Pacmo3HaBaTh JIMHEWHBIE U KBaJpaTHbIE HEPABEHCTBA.
OJIHOM IIEPEMEHHOM U uX pemieHue. | Pemiarb JMHENHBIE HEPABEHCTBA, CUCTEMbl JIMHEHHBIX HEPABEHCTB,
KBanpatHble HEpaBeHCTBA U UX CHCTEMBI HEPABEHCTB, BKJIIOYAIOIIMX KBaJpaTHOE HEPABEHCTBO, U PEIIATh
peuieHue. UX; 00CYyXJaThb. I1 OJIy4ECHHbIE PEIICHUS.
I'paduueckas naTEpIpeTaALIU HN300paxkaTh pelieHNE HEPABEHCTBA U CUCTEMbBI HEPABEHCTB HAa YMCIIOBOM
HEpPaBEHCTB U CUCTEM HEPABEHCTB MPSIMOM, 3aIIMCBIBATH PEIIEHHUE C IIOMOIIBI0 CUMBOJIOB.
C IByMsI IEPEMEHHBIMH. Pemiate kBagpaTHBIE HEPABEHCTBA, UCIIOIb3Ys rpaduuecKUe MpeJICTaBICHUS.
OcBauBaTh M IPUMEHATH HEPABEHCTBA IPU PEIICHUH PA3JIMYHBIX 3a7a4, B TOM
YHCJI€ MPAKTUKO-OPUEHTUPOBAHHBIX
DyHKUMU KBanpatnunas ¢dbyHkMH, €€ Pacno3naBarth BUAbI U3ydyaeMbIX (QYHKIUN; HILTIOCTPUPOBATH
(16 9) rpauK U CBOWCTBA. CXE€MAaTHUYECKH, OOBSICHUTh PACOJI0KEHNE Ha KOOPJAUHATHOU IT1JIOCKOCTH

[TapabGona, KOOpAWHATHI BEPIITUHBI
1 apadoJibl, OCh CUMMETPHHU
mapadoIbI.

Crenennble  (QyHKIIUU c

. k
rpadpukoB ¢yukuuii Buga: y=Kx, y=kx+b, Y=, y= ax’, y= ax’, y=vx,
y=[x| B 3aBUCHMOCTH OT 3Ha4YeHUI KOA(DPUIIMEHTOB; OIMHUCHIBATH HUX

CBOMCTBA.
Pacno3HaBarh KBaJpaTHUHYIO (PYHKIIHMIO IO (hopmyie.




HaTypaJIbHbIMHU TTOKa3aTeJIsIMU 2 U 3,
ux rpadUKyd U CBOMCTBA.
I'papuku bynkumii:  y=KXx,
k
y=kx+b, y==, y= ax?, y=ax’,

y=Vx, y=lx|.

IMpuBoaAUTH NPUMeEPHI KBAJIPATUYHBIX 3aBUCUMOCTEH U3 peaibHOU
J)KU3HHU, (PU3UKH, TEOMETPHUH.

BoISBJASATH M 000011aTH OCOOCHHOCTH rpaduKa KBaAPaTUIHOW (QYHKIIUHA
y=ax’+bx+c.

CTpouTh M N300pakaTh CXeMAaTHYCCKU IpaUKH KBAIPATUIHBIX (DYHKITHH,
3agaHHBIX GopMysIaMH BHAA y= aX’, y= ax’+q, y= a(x+p)?, y=ax’+bx+c.
AHAJIN3MPOBATH U NPUMEHATH CBOKWCTBA U3YUYCHHBIX (PYHKIIUH 15T KX
MMOCTPOCHUSI, B TOM YHCJIE € MOMOIILIO IU(PPOBBIX PECYPCOB.

YucjoBble
HOCJIEeA0BATEJILHOCTH
(15 v)

ITonsiTue yncinoBOM
I1OCJIEJOBATEIbHOCTH.
3anaHue MOCIe10BaTEIIbHOCTH
peKyppeHTHOU (hopMyJIOH U
dbopmyioii N-ro useHa.
Apudmernueckas u
reoMeTpuyecKas IIporpeccuu.
dopmyJibl II-TO YJIEHA
apupmMeTuYecKo u
reOMETPUYECKOU MPOrpECCUM,
CYMMBI IIEPBBIX I YICHOB.
N300paxeHne 4ieHOB
apupmeTrnyecKon u
re€OMETPUYECKOU MPOrpeccui
TOYKAMH HAa KOOPJAUHATHOU
IUIOCKOCTH.

JIMHEWHBIN U DKCIIOHEHIIUATbHBIN
pOCT.

CI10XHBIE€ TIPOLIEHTHI

OcBauBaThb U NPUMEHUTH UHJEKCHBIE 0003HAYCHUSI, CTPOUTH PEUEBbIC
BBICKA3bIBAaHUS C UCII0JIb30BAHUEM TEPMHUHOJIOT MU, CBSI3aHHOU C HOHSATHEM
MOCJIEJIOBATEIILHOCTH.

AHaIu3upoBaTh (GOPMYITy II-TO YICHA IMOCIEI0OBATEIBHOCTH HIIHA
pPeKyppeHTHYIO (OPMYITY U BBIYUCIISITH YWICHBI TOCIEI0BATEIbHOCTEH,
3aJIaHHBIX 3TUMU (POopMyIaMH.

YcTraHaBJIMBaTh 3aKOHOMEPHOCTh B IIOCTPOEHUE I1OCIIEI0BATEIILHOCTH, €CIIN
BBIIIMCAaHbI IIEPBBIE HECKOJIBKO €€ UJICHOB.

Pacno3naBaTh apu(METHUECKYIO U T€OMETPUUECKYIO ITPOTPECCUH TIPHU
pa3HBIX croco0ax 3aJIaHus.

Pemats 3agauu ¢ ucrosab30BaHueM (GOpMyJI N-TO WieHa apupMeTUIECKOM
1 TEOMETPUUYECKON MPOTPECCUM, CYMMBI I €PBBIX N YJIEHOB.

HN306paxkarh 4ieHBbl NOCIEA0BATEIBHOCTH TOYKAMHM Ha KOOPJIMHATHOU
IJIOCKOCTH.

PacecmarpuBaTh NpuMeEpHI IIPOLIECCOB U SIBJIEHUI U3 peaiIbHOM )KU3HHU,
WJUTIOCTPUPYIOLINE U3MEHEHHE B apu(pMETHIECKOM ITPOrpeccu, B
reOMEeTPUYECKON MPOrpeccuu; n300pakaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaguyecKH.

Pemiatn 3a1a4u, CBsI3aHHBIE C YHCIJIOBBIMH MOCJIETOBATEJILHOCTAMHU, B TOM
4HuCIie 3a/1auM U3 PEATTbHOM KU3HU C HMCIOJIb30BaHUEM LU (PPOBBIX
TEXHOJIOTUH (PJIEKTPOHHBIX TaOIUll, IpadUUYECKOT0 KaJIbKYyJIsITOpa U
T.II.).

Pemars 3a7a4u Ha CJIOKHBIE NPOLICHTHI, B TOM YHCJI€ 3a/1a4d Ha
peanbHOI NPaKTUKH (C UCTIOJIB30BAHUEM KAJIBKYJISITOPA).

3HAKOMHUTBCS C UCTOPHEN Pa3BUTHSI MAaTEMaTUKHU.

Iloemopenue,
0000wenue,
cucmemamu3zayus
3HaHUll

Ywucna u BIYUCICHUS (3aMUCh,
CpaBHEHUE, NEUCTBUS C
JIEUCTBUTEIILHBIMU YHUCIIAMM,
YU CJI0Bast NpsiMasi; IPOLIEHTHI,

Oﬂepl/lpOBaTI) MNOHATUAMM: MHOXKXCCTBO, TIOAMHOXXCCTBO, OII€pallu1 HA
MHO>KECTBaMU; MCMOJIb30BaTh rpapiuecKoe MPeICTABIICHIUE MHOYKECTB IS
OIMCAaHUs peabHBIX IPOLECCOB U SIBJICHUU, IIPU PELICHUHN 3a1a4 U3 APYTUX
y4eOHBIX TIPEIMETOB.




(18 uw)

30ecb npeocmasnenvl
NIEMEHMbL COOEPIAHCAHUS
Kypca, uzyiasuiuecs 6 5-
8 knaccax u
mpeobyrowue
no8mopeHusl,

0000w eHus u
cucmemamuzayuu.
Obpawamscs kK amomy
mamepuasy MONCHO 8
8uoe akyenma Ha
3asepuiarowem smane
uzyuenus kypca 9
Knacca unu
pacnpeoensims no
coomeemcmayouum
memamuyeckum
pazoenam, uzy4aemvim
6 meuenue y4eoHo2o
200a.

OTHOIIICHUSI, TPOITOPIINH;
OKpYTJICHHE, IPUOIKECHHE,
OLICHKA; PEIICHUE TEKCTOBBIX 3a71a4
apu(PMETHIECKHUM CIOCOOOM)

AKTYyaJIM3MpoOBaTh TEPMHUHOJIOTHIO H OCHOBHBIEC ICHCTBHUS, CBSI3aHHBIC C
YHUCJIAMU: HaTypaJIbHOE YHUCJIIO, IPOCTOE U COCTABHOE YHUCJIA, JEIMMOCTD
HaTypaJbHbIX YUCEJI, IPU3HAKU AEIIMMOCTH, LIE€JIO€ YUCII0, MOAYJIb YMUCJIA,
OOBIKHOBEHHAs! U JIeCATUYHAas ApOoOH, CTaHAAPTHBIN BUJI YMCIIA,
apu(pMeTHYEeCKUN KBaJIpaTHBII KOPEHb.

BbINOJIHATE NEUCTBUY, CPABHUBATH U YIIOPSIAOYMBATh YHCIA, IPEACTABIIATH
4uciia HA KOOPAUHATHOW MPAMOM, OKPYTJIATH YMCJIA; BBIIIOJIHUT» NPUKUIKY U
OLICHKY pe3yJbTaTa BBIYMCIICHUU.

Pemiath TEKCTOBBIE 3a7a4l apU(PMETHUUECKUM CIIOCOOOM.

Pemiatp mnpakThueckwe —3ajayd, CoOAEp)Kallhe IPOLEHTHI, JOIH, YacTu,
BBIPQXKAIOIME 3aBUCUMOCTU: CKOPOCTh — BpEMSI — pacCTOSHHUE, LeHa —
KOJIMYECTBO — CTOMMOCTBH, 00bEM pPabOThl — BpEMsI — MPOU3BOIUTEIHHOCTD
TpyAa.

Pa3oupars peanbHble )KU3HEHHBIE CUTyaluH, (OPMYJIMPOBATh UX Ha SI3BIKE
MaTeMaTUKH, HaXOJUT» pPEIICHUE, NPUMEHsS MaTeMaTUYEeCKUH armnapar,
WHTEPIPETUPOBATH PE3YIbTAT.

AnrebpandecKHue BbIPaKSHUS
(mpeoOpazoBaHue
ajnreOpandyecKux BhIpa)KEHUIA,
JIOITyCTHMBbIE 3HAYECHUS)

OnepupoBaTh NOHATHUSIMU: CTEIEHB C LIEJIBIM ITI0Ka3aTeseM,
apu(pMeTHyeCcKril KBaJpaTHbIH KOPEHb, MHOTOUJIEH, alreOpandeckas 1poob,
TOXJIECTBO.

BbINOJHATH OCHOBHBIE JEUCTBUS: BBINOIHATH Pacdy€Thl 1O hopmyiam,
peoOpa30BBIBATH IIEIIBIE, APOOHO-PAIMOHAIIBHBIE BRIPAYKEHUS M BEIPAKECHUS C
KOPHSIMH, PE€aJIN30BbIBATh Pa3I0KEHUE MHOTOWIeHa Ha MHOXUTENH, B TOM
YHUCJIE C UCTIOIB30BaHUEM (hOPMYIT Pa3HOCTH KBAIPATOB U KBaJpaTa CyMMBbI
Pa3HOCTH; HAXOJIUTh JIOITYCTUMBbIE 3HAUEHUS IEPEMEHHBIX JJIsI IPOOHO-
PAalMOHAIIBHBIX BBIPAKEHUM, KOPHEH.

MojaeaupoBaTth ¢ OMOIIBIO (POPMYJI peajbHble MPOLECCH! U SBJICHMUS.

@yHKIMH (TOCTPOEHUE, CBOMCTBA
M3y4YeHHBbIX (YHKLHI; rpadudeckoe
pellieHne ypaBHEHUN U UX CHUCTEM)

OnepupoBaTh NOHATUIMU: PYHKIUA, rpaduK GYHKINH, HYJIU QYyHKIIHNH,
MMPOMEKYTKH 3HAKOTIOCTOSTHCTBA, IPOMEKYTKH BO3pacTaHUsl, yObIBaHUS,
HauOoJIbIlIee ¥ HAaMEHbIIee 3HAaY€HUs (DYHKIIHH.
AHaIM3UpOBaTh, CPaBHUBAThL , O0CYKIaThb
CTPOUTH UX TpapUKH.

OnepupoBaTh NOHATUSAIMHU: TIPsIMasi TPOMOPIITUOHAIIBHOCTD, OOpaTHas
MPONOPLUHOHAIBHOCTD, IMHEHAsT QYHKIIUS, KBaApaTUIHasi QyHKIIHS,
napabona, runepoOora.

Hcnoab3oBaTh rpaduku 1 ONpeIesIeHUs] CBOMCTB, MPOIECCOB U
3aBUCHUMOCTEH, JUIS pelIeHus 3a/1a4 U3 APYTUX YUYEOHBIX TPEIMETOB U peaJbHON
YKU3HHU; MOAEJIMPOBATH C TOMOIIBIO I'Pa()MKOB peasIbHbIE IPOLECCHI U SIBJICHUS.

CBOMCTBa (PyHKIIUH,




| ‘Bblpa)KaTb hopmynamMu 3aBUCHMOCTH MEXJY BEJIMYHHAMMU.

IIpn paszpaboTke pabGoueil mnporpaMmbl B TEMATUYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YYTE€HBI BO3MO>XHOCTHU
HUCTIONB30BaHUS DJIIEKTPOHHBIX (LU(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SIBIISIOIIUXCS YYEOHO-METOAUYECKUMH MaTepuagaMu
(MynbTUMEIUWHBIC TIPOTPAMMBI, JJEKTPOHHBIE YYEOHUKHM H 3aJa4YHUKH, DJJIEKTPOHHBIE OWOJIMOTECKH, BHUPTYaJIbHbBIC
nabopaTopuM, UTPOBBIE MPOrpPaMMBbl, KOJUICKIIMHU HUMPOBBIX 00pa3zoBaTeIbHBIX PECYPCOB), UCHOJb3yEeMbIMHU HJisi OOy4YeHUS U
BOCHUTAHUSI PA3JIMUHBIX TPYII I0JIb30BaTenei, MPeJACTaBICHHBIMHA B 3JEKTPOHHOM (LU(PPOBOM) BUAEC U peajiU3yIOIIUMU
nunakTudaeckue Bo3moxxkHocTu MKT, conepixanme KOTOPBIX COOTBETCTBYET 3aKOHOJATEIbCTBY 00 0Opa3oBaHUM.



INPUMEPHASA PABOYAS ITPOI'PAMMA
YYEBHOI'O KYPCA «I'EOMETPUSA» 7-9 KJIACCBbI

HOEJN U3YYEHHUA YYEBHOI'O KYPCA

«MareMaTuKy y»K€ 3aT€M Y4YUTb HAJ0, 4YTO OHA YM B IOPSIOK IIPUBOJUTY, —
nycaj BEJIMKU pycckui ydeHblii Muxaun BacunbseBuu JlIomonocoB. M B 3TOM cocToUT
OJlHA U3 BYX IIeJIeii 00yUeHHUsI FeOMETPUN KaK COCTaBHOW YaCTH MAaTE€MAaTHUKHU B IIKOJIE.
OTOM LeJIM COOTBETCTBYET IOKa3aTelbHasl JIMHUS IpernonasBaHus reomerpun. Cienys
MpeACTaBIICHHON paloueil mporpamMme, HaudWHasi C CEIbBMOTO KJjlacca Ha ypoKax
reoMeTpuu O00yYarolUNiCs YUYUTCS HNPOBOAUTH JOKAa3aTeJIbHBIE PACCYXIAEHUs, CTPOUTH
JIOTUYECKUE YMO3aKJIIOUEHUs, JOKa3blBaThb HCTUHHBIC YTBEPXKICHUSI U CTPOUTH
KOHTPIPUMEDPSHI K JIOKHBIM, IPOBOIUTH PaCCyKICHUS «OT IIPOTUBHOI'O»,
OTJINYaTh CBOMCTBA OT MPHU3HAKOB, (hOPMYJIUPOBATH OOpaTHBIC yTBEPKACHHS. Y UYCHUK,
OBJIQJIEBIIMI MCKYCCTBOM paccyXJaTb, OyJeT NPUMEHSATh €ro U B OKpy’Karoulei
)kn3HU. Kak nmcan reomerp u mepmaror Hropes ®enoposuu Illapeirun, «oabMmu,
NOHUMAIOIIMMH, 4YTO TakO€ JOKas3aTelIbCTBO, TPYJAHO W JaXe HEBO3MOXKHO
MaHUITYyJIUpOBaTh». 1 B 3TOM COCTOUT BaXHOE BOCHUTATEIBHOEC 3HAYCHUE H3YYCHUS
F€OMETPHUH, NPHUCYLIEE MMEHHO OTECUYECTBEHHONM MaTeMaTH4decKoM 1koJie. Bmecte c
TEM aBTOPHI MPOTPAMMBI MPEAOCTEPEraroT YUYHUTENsl OT HW3JIUIIHETO ¢dopmaan3ma,
0COOEHHO B OTHOLLIEHHWM Hayall U OCHOBaHUM reomerpuu. DpaHIly3CKU MaTeMaTHK
Kan JlpenoHHe 1O ATOMY MNOBOAY BBICKA3aJics Tak: «YTo KacaeTcs JeIMKaTHOU
npoOJieMbl BBEJECHUE «AKCHOM», TO MHE Ka)KeTCs, 4YTO Ha MEpBBIX IIapax HY>KHO
BoOOmIE wu30erarb MPOU3HOCHUTH camMoO dTO ciaoBo. C apyroid >Xe CTOpPOHBI, HeE
ClIeyeT yIyCKaTb HM OJHOM BO3MOYKHOCTH JaBaTb IPUMEPHI JIOTHUYECKHUX
3aKJIIOYEHUH, KOTOpble KyJa B OoJblIell Mepe, 4YeM uJesl aKCHOM, SIBJISIFOTCS
HCTUHHBIMHA WU €JMHCTBEHHBIMM JBUTaTEIIMHU MAaTEMaTUYECKOIO MBIIUICHUS .

Bropoil 1enpr0 uW3ydeHHs TI'€OMETPHUM SBJISIETCA MCIOJIB30BAHME €€ Kak
HHCTPYMEHTAa IpPU pEUICHUWM KaK MaTeMaTUYE€CKHX, TaK M IPaKTUYECKHUX 3ajad,
BCTPEUAIOUINXCS B pealbHONW >XW3HH. OKOHYMBIIMM KypC T€OMETPUH IIKOJIbHUK
JIOJDKEH OBITh B COCTOSIHUM ONPENIEIUTh T'€OMETPHUUECKY0 (UTypy, OnHcaTh CIOBaAaMH
JAHHBIA 4YepTEX WM PUCYHOK, HAWTHU IUIOIIAJb 3€MEJIBHOIO Y4YacTKa, pacCUuTaThb
HEO0OXOAMMYIO JUIMHY ONTOBOJIOKOHHOTO Kalens WM TpeOyeMble pa3Mepbl rapaxa JJist
aBTOMOOWJII. DTOMY COOTBETCTBYET BTOpasi, BBIUUCIUTEJIbHAS JIMHUSA B HW3YYEHUU
reOMETPHUHM B LIKOJIE. JlaHHass NpaKTUYeCKas JIMHUSA SBJIACTCSI HE MEHEE BaXXKHOM, YeM
neppas. Emé [lnaton npeanuceiBai, utoObl «rpaxkaaHe [IpekpacHoro ropoja HU B KOEM
Clyyae HE OCTaBJISJIM T€OMETPHUIO, BEIb HEMAJIOBAXKHO Ja)Ke NMOOOYHOE €€ MPUMEHEHHEe —
B BOCHHOM JI€JI€ Ja, BIIPOYEM, U BO BCEX HayKax — JUIf JIYUYIIErO UX YCBOCHHS: Mbl BEJb
3HaeM, Kakasg OECKOHeYHas pa3HHIA CYHIECTBYET MEXJIy YeJOBEKOM IPUYACTHBIM K
FeOMETPUN M HENPUYACTHBIM». JIJIsi 3TOrO y4YUTENI0 PEKOMEHAYETCs IMOJ0UpaTh 3aJlauu
IIPAaKTUYECKOr0 XapakTepa UId pacCMaTpuUBaeMbIX TEM, YYUTb [JE€TEH CTPOUTH
MAaTEMaTH4YECKUE MOJEIN PEAbHBIX >KU3HEHHBIX CHUTyallMd, IMPOBOJUTH BBIYUCIICHUS U
OLICHMBATh aJ€KBAaTHOCThH IOJYy4YEHHOI'o pe3yinbprara. KpailHe Ba)XHO NMOAYEPKUBATH CBSI3U
reOMETpUM C JPYTMMHM IpeAMETaMH, MOTHBHPOBATh HCIOJb30BaTh OIPEIEIICHUS
reoMeTpUYECKUX (GUTYyp U MOHITHH, JEMOHCTPUPOBATH IPUMEHEHHE MTOJTyYSHHBIX YMEHHH B
¢bu3uke U TexXHUKe. OTH CBS3M Haubojiee SpKO BHAHBI B TeMax «BekTopsny,
«Tpuronomerpuueckue COOTHOLIEHUD», «Meroa koopauHat» U «Teopema ITudaropay.

B 3axmouenue conuiéMcs Ha BEJIMKOrO MareMaThka u actpoHoma HMoranna
Kenuiepa, 4to0bl emé pa3 mog4epKHYyTh U METanpeAMETHOE, U BOCIIUTATENIbHOE 3HAUYCHHUE
reoMetpuu: “ ['eomeTpus eanHa U BeyHa, oHa OnucraeT B boxkbem nyxe. Haila mpuyacTHOCTD K
HEH CIIy’)KUT OJJTHUM U3 OCHOBAHMM, 10 KOTOPHIM YeJIOBEK JOJKEH OBITh 00pa3oM boxbrm».



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CormacHo yueOHOMY T1aHy B 7-9 Kiaccax m3ydaeTcs y4eOHbIi Kypc «I'eomerpus»,
KOTOPBI BKJIIOYAET CJECAYIOIIME OCHOBHBIE pasleNibl conepxanus: «leomerpuyeckue
burypel u uX cBoiicTBa», «l3MepeHue TeOMETpPUUECKHX BEIMYUH», a TaKkKe
«JlekapTOBBl KOOpPJIMHATHI Ha IUIOCKOCTW», «BekTopby, «/IBUKEHHS TIUIOCKOCTH» |
«[IpeobpazoBanus mog00HE».

YueOHblil TIaH MpeaycMaTpUBaeT H3y4YeHHE T'E€OMETpPUM Ha 0a30BOM YpOBHE,
HUCXO0Msl U3 HE MeHee 68 ydeOHBIX 4acoB B y4eOHOM IOy, BCEro 3a TPHU rojia oO0ydeHHs
— ©"e meHee 204 yacos.

COAEP)KXAHUE YYEBHOI'O KYPCA (I10 TOAAM OBYYEHUA)
7 kaace
Havanpubpie nonsTuss reomerpuu. Touka, npsmasi, OTPE30K, Jiyd. Yrou. Bupael yrios.
BeprukaneHble M cMemHble yribl. buccexkrpuca yrina. JlomaHas, MHOIOyroJIbHUK.
[TapanienbHOCTD U NEPHEHAUKYIISIPHOCTD MPSIMBIX.
CummMmerpuunble ¢urypsl. OCHOBHBIE CBOMCTBa OceBOM cumMmeTpuu. Ilpumepsl
CUMMETPUHU B OKpPY’KalOILIEM MHUDPE.
OCHOBHBIE IIOCTPOEHHUE C IIOMOIIBIO LIUPKYJS U JuHEWKU. TpeyronpHuk. Beicora,
MeauaHa, OMCCeKTpuca, UX CBOWCTBA.
PaBHOOenpeHHBIN U paBHOCTOPOHHUHN TpeyroiibHUKU. HepaBeHCTBO TpeyrojabHUKa.
CpolicTBa M IIpU3HAKUM paBHOOEIPEHHOro TpeyroiabHUka. llpu3Haku paBeHCTBa
TPEyTroJIbHUKOB.
CBolicTBa U NPU3HAKU NapajiedbHbIX OpsMbIX. CymMMa yrioB TpeyrojibHuKa. BHeniHue
YIJIbl TPEYTOJIBHUKA.
[IpssmoyrosibHBI TpeyrojabHUK. CBOMCTBO MEJIHaHbl HNPSIMOYTOJIBHOI'O TPEYTOJIbHUKA,
NPOBEAEHHON K runoreHys3e. lIpu3Haku paBeHCTBa NPAMOYTOJIBHBIX TPEYIOJIbHUKOB.
[IpssMoOyrosibHBINA TPEYTOIbHUK C yIriioMm B 30°.
HepaBeHcTBa B IeOMETpHHM: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O UIMHE
JIOMaHOM, TeopeMa O OoJplieM yrje ¢ OodblIe CTOPOHE TPEeyrojbHUKA.
Ilepnenaukynsip W HaKJIOHHAs.
I'eomerprnyeckoe MecTto TOYeK. buccekTpuca yria U CEpeauHHBIN NEPIEHAUKYIAP K
OTpPE3KYy KaK TI'€OMETPHYECKHE MECTa TOYEK.
Okpy>XHOCTb M KpyT, XOpJa M JuaMeTp, MX cBoMcTBa. B3amMHOe pacnosiokeHue
OKpy’KHOCTH M mnpsmou. KacarenpHass M cekymass K OKpPYKHOCTH. OKpY’>KHOCTb,
BIIMCaHHAas B yroji. BnucanHas u onucaHHasi OKPY>KHOCTH TPEYTroJbHUKA.
8 kace
YereipéxyroapHuku. [lapamnenorpamMm, ero npu3Hakd M cBoMcTBa. YacTHbeIe ciiydan
rnapa’sjesorpaMMoB (MpsIMOYTOJIBHUK, pOMO, KBajapaT), UX MPU3HAKKM M CBOICTBA.
Tpaneuusi, paBHOOOKass Tpareuusi, €€ cBoiicTBa M mnpu3Hakd. IIpsmoyrosbHas
Tparnenus.
Meron yaBoenuss Meauansl. LleHTpanbHas cumMmerpus.
Teopema @aneca U TeopeMa O IPONOPLUOHAIBHBIX OTpe3kax. CpeaHue JIHMHUHU
TpeyToJbHUKA U Tpaneuuu. LleHTp macc TpeyroyibHuKa.
[TonoOue TpeyronbHUKOB, K03 Puruent nmogodue. [IpuzHaku mogodue TPEyroILHUKOB.
[Iprumenenue nogoOue Npy pelIeHuH NPaKTUUYECKUX 3aj1ay.
CpoiicTBa miomaneid reomMeTrpuueckux ¢Guryp. DPopMyibl A8 IUIOLIATU
TpeyrojbHUKa, NapajiesorpamMmma, pomoOa u Tpanenuud. OTHOIIEHHE IUIoIaJieH
MOJIOOHBIX QUTYD.
Brrancnenne mnuiomane TpPEeyrojJdbHUKOB W MHOI'OYIOJIBHUKOB Ha KJIET4aTOM
Oymare.
Teopema Iludaropa. IIpumenenme Teopembr Iludaropa mnpu penieHuu
MNPAaKTUYECKUX 3aJad.



CuHycC, KOCHHYC, TAHT'€HC OCTPOrO yTIJjla IPSIMOYTOJILHOTO TpeyrojbHUKa. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIAECTBO. TpuroHomerpudeckue QyHKIMHU yriioB B 30°,
45°n 60°.

Brnincannble U LEHTpaJbHBIE YTJIbI, YIrOJ MEXIy KacaTeIbHOW W XOpJOH. YTibl
MEXAY XOpJlaMM H CEKyLIUMH. BrnucaHHblE M OINMCAHHBIE YETHIPEXYIOJIbHUKHU.
B3aumMHoe pacnionoxeHue AByX OKpykHocTtel. Kacanue oxkpykHocteu. OOmme
KacaTeJIbHbIE K JIBYM OKPY>KHOCTSIM.

9 kiace

Cunyc, kocuHyc, TaHreHc yrjaoB oT 0 go 180°. OCHOBHOE TPUIOHOMETPHUUECKOE
TOXJ1ecTBO. DOpMyIIbI NIPUBEICHUSI.

Pemienne tpeyroiapHUKOB. TeopemMa KOCUHYCOB M TeopeMa CHUHYycoB. Perienue
MPAKTUYECKHUX 3a7a4 C UCIIOJIb30BAHUEM TE€OPEMbI KOCUHYCOB U T€OPEMBI CUHYCOB.
IIpeobpazoBanue momoOue. I[logoOme COOTBETCTBEHHBIX JJIEMEHTOB.

Teopema o mpousBeIeHUHU OTPE3KOB XOPA, TEOPEMBbI O IPOU3BEJICHUU OTPE3KOB
CEKyIlMX, TEOpeMa O KBaJIpaTe KacaTeIbHOH.

BekTop, mimHa (MOAysb) BEKTOpa, COHAIPABICHHBIE BEKTOPHI, HPOTHUBOIIOIOXKHO
HalpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB, PaBEHCTBO BEKTOPOB,
onepanuu HajJ BekTopamu. PazjokeHue BekTopa II0 JABYM HEKOJUIMHEAPHBIM
BekTopaM. Koopaunatel BekTopa. CkalsipHO€  IIPOU3BEJECHUE  BEKTOPOB,
OpUMEHEHHUE TSI HaXO0XKIAEHUS JUITUH U YTJIOB.

JlekapTOoBBl KOOpPAMHATHI HA IUIOCKOCTH. YPaBHEHUs IIPSIMOHM M OKPY>XHOCTH B
KOOpJAWHATaX, MEePEeCCUCHUE OKPYXHOCTEH U MpsMbIX. MeToa KOOpJIMHAT U €ro
MIpUMEHEHHUE.

[IpaBunbHBIE MHOTOYTONBHUKU. J{JTMHA OKpyXHOCTHU. [ pasycHas u paguaHHas Mepa
yTIJa, BBIYMCIEHUE JIMH AyT oKpy kHocTeH. [lnomans kpyra, cekropa, cerMeHra.
JBMoKEHUsST IUIOCKOCTH ¢ BHYTPEHHHE CUMMETpUHU Quryp (dJIeMeHTapHbIC
npexacrasiieHus). IlapannensHbliit nepeHoe. [loBopor.

IUVIAHUPYEMBIE TIPEIMETHBIE PE3YJIBTATHI OCBOEHUSA IMPUMEPHOM PABOYEM
INPOI'PAMMBI KYPCA (IIO TOJIAM OBYYEHMUS)

OcBoeHnne yuyeOHOro Kkypca «['eomerpusi» Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHUs  JODKHO  oOecrnedyMBaTh  JIOCTMIXKEHHE  CIIEAYIOIIMX  MPEeIMETHBIX
00pa3oBaTENIbHBIX PE3YJIbTATOB:

7 kiace

e Pacno3naBaTh W3yYECHHBIE TEOMETpUUYECKHE (UTYPBI, OMNPENeNATh WX B3aUMHOE
pacroyoxxkeHne, u300pakaTh TEOMETPHYECKHE (UTYPHI; BBITIONHATH YEPTEKH 10
YCJIOBHIO 3aa4H.

e l3MepsTh TUHEWHBIE U YTIIOBBIE BEJUYUHBI.

e Pemars 3a1aun Ha BEIYUCIICHUE JUIMH OTPE3KOB M BEIUYUH YTJIOB.

e JlenaTth rpyOyo OLIEHKY JIMHEHHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B PEaIbHOM KU3HH,
pa3MepoB NPUPOIHBIX OOBEKTOB.

e Paznuuath pazmMepbl 3THX OOBEKTOB IO TMOPSIKY BEIHYHHBI.

e CTpouUTh YEPTEKH K TC€OMETPUUECKUM 3a/1adaM.

e [lonp30BaThCsd TpPHU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HWCIIOJIB30BaTh TPH3HAKU H
CBOMCTBa paBHOOCIPEHHBIX TPEYTOJHFHUKOB MPH PEIICHUN 3a1ad.

e [IpoBOAUTH JOTHYECKHUE PACCYKJICHHS € UCIIOJIb30BAHHEM T€OMETPUUECKUX TEOPEM.

e [lonp30BaThCcs TMpU3HAKAMHU PABEHCTBA MNPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOHCTBOM
MeJIMaHbl, TPOBEAEHHON K THIIOTEHY3€ MPSIMOYTOJBHOTO TPEYTOJIbHUKA, B PEIICHHH
reoOMEeTPUYECKHX 3a/1a4.

e OmnpenensiTe MapauIeIbHOCTh MPSIMBIX € TIOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT ¢ HUMH
CeKyImasi.

e OrmnpenensaTh NapauIeIbHOCTh NPSIMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSIHUM OT TOYEK



OJHOU MPsIMOM 10 TOYEK IPYrod IHMPSIMOM.

Pemarer 3amaum Ha kieTyatoil Oymare.

[IpoBOUTE BBIYKCICHUS W HAXOJIWTh YHCIOBbIE W OYKBEHHBIC 3HAUCHHUS YIJIOB B
FeOMETPUYECKUX 3aJad4ax C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYrOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB  YIJIOB, OOpa30BaHHBIX NP IMEPECEYEHUH JBYX
MapauIebHBIX MIPSIMBIX CEKYLIECH.

Pemate npakTuyeckue 3agauv Ha HAXOXKJIEHUE YTIIOB.

Brnaners noHsATHEM reOMETPUYECKOrO MECTA TOYEK.

YMeTh onpenensiTh OMCCEKTPUCY yTIila U CepeNUHHBIA MEepIEeHIUKYISIp K OTPE3Ky Kak
reOMETPUYECKHE MECTa TOYEK.

DopMyIUPOBATH OIPEACIICHHUSI OKPY>KHOCTU M KpPyra, XOpAbl U AUAMETPA OKPYKHOCTH,
M0JIb30BAaThCSI X CBOMCTBAMM.

YMeTh IpUMEHATh 3TU CBOWMCTBA IPU PELICHUM 3ajad.

Biagets noOHATHEM ONMCAHHOW OKOJIO TPEYTOJbHHUKA OKPYKHOCTH, YMETh HAXOIUTh €€
LIEHTP.

[Tonb3oBaThCcsa GakTaMH O TOM, UTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA NIEPECEKAIOTCS B
OJHOU TOYKE, U O TOM, YTO CEPEIUHHBbIEC NMEPHECHAUKYIISIPI K CTOPOHAM TPEYTOJIbHUKA
IIEPECEKAIOTC B OJHOM TOYKE.

Brnanerr mnoHsTHEM KacaTeNbHOM K OKPY’KHOCTH, II0JIb30BaThCsl TEOPEMOM O
MEePHEHIUKYJISIPHOCTH KacaTeIbHOM U pajnyca, NPOBEIEHHOTO K TOYKE KacaHUs.
[Tonp30BaThCcsi MPOCTEUINMMU TE€OMETPUUYECKHUMH HEPABEHCTBAMHM, IIOHUMAaTh WX
NIPAKTUYECKUM CMBICII.

[IpoBOAUTE OCHOBHBIE TEOMETPUUYECKHUE MOCTPOEHUS C HOMOILIBIO IUPKYJISL U JIMHEUKH.

8 kiace

Pacnio3zHaBaTh  OCHOBHBIE  BHMJbl  YETHIPEXYTOJIBHUKOB, HMX  JJIEMEHTHI,
IMOJIb30BAThCSI UX CBOMCTBAMM MPU PELIEHUH F€OMETPUUECKUX 3ajad.
[IpuMeHATH CBOMCTBA TOYKM IIEPECECUECHUS] ME/IMaH TPEYroJbHUKA (LIEHTpa Macc)
B pELIEHUM 3ajiad.

Bnaners noHATHEM CpeIHEN JTUHUM TPEYrOJbHUKA U TpalelWH, IPUMEHSITh UX
CBOMCTBA IIPH PELICHUHU F'€OMETPUUECKUX 3aj1ad.

ITone30BaTecs Teopemon daneca U TEOPEMON O MPOINOPLHMOHAIBHBIX OTpPE3Kax,
NPUMEHSTh UX JJIs1 pellIeHUs] IPaKTUYECKUX 3a7ad4.

I[TpumMmensTe nmpu3HaKu NoAoO0ue TPEYroJbHUKOB B PEIIEHUU I€OMETPHUUYECKHUX
3a7ad4.

I[Monwr3oBaTrbcst  Teopemoit Iludaropa gyt pemieHUsT TEOMETPUUYECKUX |
MNpPaKTUYECKUX 3aJady.

Ctpouth MaTeMaTHYECKYI0 MOJEJb B IPAKTHUECKHUX 3aJadyax, CaMOCTOSTEIBHO
JieyiaTh 4epTEX U HaXO/IUTh COOTBETCTBYIOIIME JIJIUHBI.

Bnanerp mNoOHATHSIMHM CHHYCA, KOCHHyCa M TaHI€HCAa OCTpPOro yria
MIPSIMOYT'OJIBHOTI'O TPEYTOJIbHUKA.

[Tonb3oBaThCsa PTUMU HOHSITUSIMU JIs1 PEIICHUs] MPAaKTHUECKUX 3ajiad.
Beraucanth (pa3snuyHBIMH CIIOCOOAMH) TUIOHIA/Ib TPEYTrOJbHHKA W TLIOINAIHA
MHOTOYTOJIbHBIX (uryp (Ioap3ysicb, TIJ€ HEOOXOAUMO, KaJbKYJISITOPOM).
IIpuMeHATH MONYy4YEHHBIE YMEHUS B IIPAKTUYECKUX 3aJadax.

BrnangeTs NOHATUAMH BOMCAHHOIO U LIEHTPAJILHOTO yrJila, HCIOJIb30BaTh TEOPEMBI
O BHOHUCAHHBIX YIJIaX, yrjax MeXIy XopAaaMHu (CeKylUIMMH) U yIJie MEXIy
KacaTeJIbHON U XOpJI0M NPHU PEIIEHUU F€OMETPUUECKUX 3a4a4.

Brnangerr MOHSTHEM OINMCAHHOTO YETHIPEXYTOJBHUKA, IIPUMEHSITHh CBOMCTBaA
ONMUCAHHOTO YETHhIPEXYToJbHUKA MIPU PELICHUU 3aj1ad.

IIpuMeHATr MOJIydEeHHBIE 3HAHUSI Ha NOPAKTUKE — CTPOUTHh MaTeMaTHU4YECKHE
MoAenu JJIs1  3ajlad  peaJibHOM JKM3HU W IPOBOAUTH COOTBETCTBYIOIINE



BBIYUCJICHHUA C MNPHUMCHCHUCM HOI[O6I/IC U TPUTOHOMCTPHUHN (HOHBByHCL, rac
HEOOXOJIMMO, KaJbKYJIITOPOM).

9 kJacc

3HaTh TPUTOHOMETPUUECKUE (PYHKLIMH OCTPHIX YIJOB, HAXOAMTh C HUX IOMOUIbIO
pas3IM4HbIE BJIEMEHTHI MPSIMOYTOJBHOTO TPEYTOJIbHUKA («PELIEHUE IPSMOYTOJIbHBIX
TPEYTOJIbHUKOBY).

Haxonuts (€ moMOIIbIO KaJbKYJISITOpA) JJIMHBI U YTJIbI JJ1s1 HETAOJIMYHBIX 3HAUYCHUH.
[Tons3oBaThCcsi  QopMylaMu NOPHUBEACHHUS M OCHOBHBIM  TPUTOHOMETPHUYECKUM
TOXKJIECTBOM Ul HAaxXOXICHUSA COOTHOIICHUNM MEXAy  TPUIOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcrnonp30BaTh TEOpEMBI CHHYCOB U KOCHUHYCOB JUISl HAXO0XKJICHUS Pa3JIMYHBIX YJIEMEHTOB
TPEYroJIbHUKa («pEIIE€HWE TPEYroJbHUKOB»), MPUMEHATb UX HPU  PELICHUU
reOMETPUYECKUX 3a]ad.

Bnagers mnossTHSAMH nOpeoOpa3oBaHHS 1OAOOHE, COOTBETCTBEHHBIX  3JIEMEHTOB
MOA0OHBIX (UTYP.

ITonp30BaThCsl CBOMCTBaMM 1000MS IPOU3BOIBHBIX (GUTYP, YMETh BBIUNUCIATH JJIUHBI U
Ha- XOJUTh YIJIbl Y MOAOOHBIX (QUryp.

IIpuMeHATh CBOMCTBA MOJ00OMS B IPAKTUYECKUX 3a/adax.

YMeTb NpUBOIUTH NPUMEPHI MOJOOHBIX (PUTYP B OKPYIKAIOIIEM MHDE.

ITonp30BaThCA TEOPEMAaMU O IIPOU3BEICHUN OTPE3KOB XOPI, O IIPOM3BEIEHUN OTPE3KOB
CEeKylLIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThCsl BEKTOpPAMH, MOHMMAaTh WX TEOMETPUYECKHUH M (U3HYECKUNA CMBICT,
MIPUMEHSTH UX B PEIICHUH T€OMETPUUYSCKUX B (PU3HUUECKUX 3a]1a4.

[IpuMeHATH CKansipHOE NPOU3BEICHUE BEKTOPOB ISl HaXOXKACHUS UIMH U YIJIOB.
ITonp30BaTbCd METONOM KOOPIMHAT HA IUIOCKOCTH, INPUMEHSThH €ro B pPELICHUH
FeOMETPUYECKUX U MPAKTUYECKUX 3a]ad.

Binaners NOHATHSAMM NPABUIIBHOIO MHOTOYI'OJIBHHUKA, JJIMHBI OKPYKHOCTH, JUIMHBI
JYyTd OKPY>KHOCTHU M paJlMaHHON MEpPBI yIjla, YMETh BBIYUCIIUTH ILUIOIAAb Kpyra U €ro
qacTeu.

ITIpruMeHATh NOJTy4EHHBIE YMEHUSI B IPAKTUYECKUX 3aJadax.

Haxoauts ocu (Miy LEHTPbI) CUMMETPUHU (UTYp, IPUMEHSATh JBUKEHHUS IUIOCKOCTH B
NPOCTEUIINX CIIydasX.

[IpuMeHATH MOJIydYeHHBIE 3HaHUS HA IIPAKTUKE — CTPOUTh MaTE€MaTUYECKHE MOJEIIH IS
3aJ1a4 peaJlbHOM JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIYMCICHUS C IIPUMEHEHUEM
noaoOuss M  TPUTOHOMETpUYECKMX (PYHKUMH  (MOJB3YysACh, TIJiI€ HEOOXOJIHUMO,
KaJIbKYJISITOPOM)



TEMATHYECKOE IIJIAHUPOBAHUE YUYEBHOI'O KYPCA (IIO TOJAM OBYUYEHMUS)
7 kyaacc (He MeHee 68 u)

Ha3Banue pa3aeia
(Tembl) Kypca
(4MCJ10 YACOB)

OcHoBHOE
cojeprkaHue

OcHoBHBIC BHALI
NesITeJIbHOCTH 00y4aIoIIUXCsl

IIpocreiimue IIpocreiine reomeTpuyeckue OObEKThI: DopMyJHPOBATH OCHOBHBIC IIOHATHS U OIIPEICICHUS.
reomMerpu4eckKue TOYKH, NPSAMBIE, JIyYH U yIJIbI, Pacno3HaBaTh U3y4eHHBIE T€OMETPUUYECKIE (PUTYPHI,
¢durypsbi MHOTOYT'OJIBHUK, JIOMaHas. onpeneaaTb UX B3aUMHOE PaCIIOJI0XEHUE, BBIIIOJIHATD
U UX CBOMCTBA. CMelIHbI€ U BEPTUKAIbHBIE YTIIBIL. 4epTEXK 110 YCIOBUIO 3aJa4U.
HN3mepenne Pabota e mpocreilimu yeprexxamu. IIpoBoaMTH NPOCTEHUIINE IOCTPOSHUE C [IOMOILBIO LUPKYI U
reoMeTpu4eCcKux HN3mMmepeHne JTUHEWHBIX U YIJIOBBIX JINHEHUKH.
BEJIMYMH BEJIMYUH, BBIYMCIICHUE OTPE3KOB U yriioB. | M3MepATh JIMHEHHBIC U YITIOBbIC BEJIUYUHBI TEOMETPUUECKUX
(14 9) [lepumerp n nomanes puryp, 1 IPAKTUYECKUX OOBEKTOB.
COCTaBJICHHBIX U3 IIPSIMOYTOJIbHUKOB. Onpenensitb «Ha IJ1a3» pa3Mepbl peajlbHbIX OOBEKTOB,
MPOBOJIUTH TPYyOYIO OLIEHKY UX Pa3MEpOB.
Pemarb 3an1ayu Ha BBIYHUCIICHUE JJIUH OTPE3KOB U BEJIUYUH
yIJIOB.
Pemarb 3a1a4yu Ha B3aMMHOE PACIIOJI0KEHUE I'€OMETPUYECKUX
(uryp.
IIpoBoauTk KiIacCU(PUKAIUIO YIIIOB, BBIYMCINTD JIMHEHHBIE
Y YTJIOBBIE BEJIMUUHBI, MPOBOAUTH HEOOXOIUMBIE
JI0Ka3aTelbHbIE PACCYKICHUS.
3HAKOMMTBHCS C UCTOPHeENl pa3BUTHSI T€OMETPUHU.
Tpeyroabuuxku ITonsATHE O paBHBIX TPEYrOJIBHUKAX U Pacno3naBaThb napsl paBHbIX TPEYTOJIBHUKOB Ha TOTOBBIX
(224) [EPBUYHBIE IIPECTABIEHUS O PaBHBIX yeprexkax (C ykazaHHUEM I1 pU3HAKOB).

(KOHTpY?HTHBIX )(pUTypax.

Tpu npusHaka paBeHCTBA TPEYrOJIbHUKOB.
IIpyu3Haku paBeHCTBA MPSIMOYTOJIBHBIX
TPEyroJbHUKOB.

CBOICTBO M€IMaHBbI NIPSIMOYTOJIBHOT'O
TpeyrojabHHUKA.

PaBHOOenpeHHBIC U pAaBHOCTOPOHHHE

BbIBoaAMTH ciieIcTBUS (PAaBEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PaBEHCTB TPEYTOJIbLHUKOB.

D opMYyJIMPOBATH ONPEACIEHUS: OCTPOYTOJIBHOTIO,
TYIIOYTOJIBHOTO, MPSIMOYTOJIBHOT 0, PABHOOEIPEHHOTO,
PAaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MeJMaHbl TPEYTroJIbHUKA; CEPEAMHHOI0 NEPIEeHANKYIsApa
OTpPE3Ka; NEPUMETPA TPEYTOJIbHUKA.




TPEYTOJIbHUKH.

[pu3Haku U cBO¥icTBa paBHOOECIAPEHHOTO
TPEYTOJbHUKA.

[IpoTuB GoJbIIEH CTOPOHBI TPEYTOJIbHUKA
JISKUT OOJIBIIUN YTOII.

[Ipocreliline HEpaBEHCTBA B TEOMETPHUU.
HepaBeHCTBO TpeyroJibHUKa.
HepasencTBO JTOMaHOI.

[IpssMOYronpHBIE ~ TPEYroJdbHUK C YIJIOM
B 30°.

[lepBble IOHATHUA O IOKa3aTENbCTBax B
I€OMETPHH.

@®opMyJIMPOBATH CBOWCTBA U MPU3HAKU PABHOOEIPEHHOTO
TPEyroJIbHUKA.

CTpouThb 4epTeXu, peuiaTh 3aJa4u C HOMOIIbIO HAXO0XK/ICHUS
paBHBIX TPEYTOJIbHUKOB.

IIpuMeHATH NPU3HAKU PABEHCTBA MPSIMOYTOJIBHBIX
TPEyroJbHUKOB B 3ajayax.

Hcnoan3oBaTth UMPOBBIEC pECYPCHI UISI UCCIEIOBAHUS
CBOWMCTB H3y4aeMbIX (UTYP.

3HAKOMHUTBCSI ¢ UCTOPHEH Pa3BUTHUS TEOMETPHUH.

IMapanneabHbIe
npsimbie, CyMMa yrJjioB
TPeyroJibHUKA

(14 9)

[TapaiutenbHbIE IPSIMBIE, NX CBOMCTBA.
[Tt moctynar EBknnpaa.

Haxkpecrt nexxaniyue, COOTBETCTBEHHbBIE U
OJHOCTOPOHHHUE YIJIbI (0Opa30BaHHBIE IIPU
IIEPECEUYECHUHN NTAPAJUIEIBHBIX MPSAMBIX
CEeKYyIIIeit).

IIpu3Hak napauieIbHOCTH MPSIMBIX YEpPE3
PaBEHCTBO PACCTOSTHUM OT TOYEK OJHOM
NPsAMOM 10 BTOPOU IIPSIMOU.

CymMa yrioB TpeyrojibHUKa U
MHOT'OyTOJIbHUKA.

BHemHue yriael TpeyroJyibHUKA.

PopmyIHpPOBaAThL IOHATHE apajuleJIbHbIX NPSMBIX,
HaXOIUTh NPAKTUYECKHE IIPUMEPHI.

H3y4yaTh cBoiicTBa yrjioB, 0Opa30BaHHBIX MpPHU
IIEPECECUECHUN ITapAJUICIIBHBIX IPSIMBIX CEKYIICH.
IIpoBoauTH A0KAa3aTEILCTBA M1APAJIICIBHOCTH ABYX MPSIMBIX C
MIOMOIIIBIO YIJI0B, 00pa30BaHHBIX IIPU MEPECEUEHUH ITUX
IPAMBIX TPETHEU IIPSAMOM.

BbI14ucJauTh CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIBHUKA.
Haxoauth ynciaoBble 1 OyKBEHHbIC 3HAUEHUS! YTJIOB B
reOMETPUYECKHUX 3a/1a4aX C HCIOJIIb30BAHUEM TEOPEM O CyMME
YIJI0B TPEYTOJIbHUKA U MHOTOYT' OJIbHUKA.

3HAKOMMTBHCS C HCTOPHeEll pa3BUTHSI T€OMETPUHU.

OKpYKHOCTH U KpYT.
I'eomeTpuueckue
NMOCTPOCHUS

(14 )

OKpy>XHOCTb, XOpPAbl U TMAMETPHI, UX
CBOMCTBA.

KacarenbHast K OKpy>KHOCTH.

OKpy’KHOCTb, BIIMCAHHAs B YIOJI.

ITonstue o I'MT, npuMeHeHue B 3aja4ax.
buccekrpuca u cepeIMHHBIN MEPIEHIUKYIAP KaK
reOMETPUYECKUE MECTa TOYEK.

OKpy>XHOCTb, OIUCaHHAsI OKOJIO
TPEYTOJIbHUKA.

DopMyIMPOBATH OINPEACIIEHUS: OKPYKHOCTH, XOPABI,
JIHaMeTpa U KacaTeJIbHOW K OKPY>KHOCTH.

HN3yuarp UX CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKU.
HccnenoBarb, B TOM YHMCIIE UCIIOJB3YSI HM(PPOBbIE PECYPCHI:
OKPY>KHOCTb, BIIMICAHHYIO B YI'OJI; LIEHTP OKPY>KHOCTH,
BIIMCAHHOM B yTOJI; pABEHCTBO OTPE3KOB KacaTEIbHBIX.
Hcnoas3oBars meron I'MT nnsa nokaszarenbcTBa TEOPEM O
TepPeceYeHn OMCCEKTPUC YIJIOB TPEYTOJHHUKA U CEPEAUHHBIX
MEPIEHIUKYISAPOB K CTOPOHAM TPEYTOJIbHUKA C ITIOMOIIBIO




BrnucaHnHasi B TpeyrojbHUK OKPYXHOCTb.
IIpocTreiimue 3a1a4u HA IOCTPOCHUE.

I'MT.

OBJ1aeBaTh NOHATHSAMHY BIWCAHHOW W OINUCAHHOMN
OKPYKHOCTEH TpPEYrOJIbHMKA, HAXOAWUTHh LIEHTPBI 3THUX
OKPY’KHOCTEM.

PemiaTs OCHOBHBIC 32/1a44 HA IOCTPOEHHE: yIJla, PABHOTO
JTAHHOMY; CEPEIUHHOIO IIEPIEHAUKYJISIpa JTaHHOTO OTPE3Ka;
NPSIMOM, IPOXOJSAIIEH Yepe3 JaHHYIO TOUKY U
MEPIEHAUKYJISIPHON JaHHOM NPsSIMOil; OMCCEKTPUCHI JAaHHOTO
yIjia; Tp€yroJbHUKOB 110 pa3JIN4YHbIM 3JIEMEHTAM.
3HAKOMUTBCS ¢ HCTOPHEN PA3BUTHUSI TEOMETPUM.

IToBTOpEHHUE,
00001II€eHM e 3HAHUH
49

[ToBTOpeHUe U 00OOIIEHNE OCHOBHBIX
TOHSTUIM U METOJIOB Kypca / KJlacca.

Pemath 3aJa4Yd Ha IOBTOPCHHUEC, HUIIIIOCTPHUPYIOIIUE CBSA3U
MCXKAY pPa3jJInIHbIMU HaCTAMHU Kypca.

8 kiacc (He meHee 68 u)

Ha3zBanue pa3aeia
(Tembl) Kypca
(4MCJ10 YacoB)

OcHoBHOE
cojeprkaHue

OcHOBHBIE BHABI
AeATeJIbHOCTH 00y4YarommXxcs

YeTbIpéXyrojibHUKHU
(12 49)

[Tapannenorpamm, ero npu3HaKu 1
CBOMCTBA.

YacTtHble cilyyad napajuieJIorpaMMoB
(IpsIMOYTOJIBHUK, POMO, KBaJIpaT), UX
NPHU3HAKY U CBOMCTBA.

Tpanenus.

PaBHOOOKas ¥ TIpsIMOYTOJIbHAS TPaeI1H.

VY aBoeHUue MeIHaHBI.
LenTpaneHas
CUMMETpUS

HN306paxkarh M HAXOAUTH HA YEPTEkKAX YETHIPEXYTOIbHUKHU
Pa3HBIX BUAOB U UX DJIEMEHTHI.

@®opMyJIMPOBATh ONPEICICHUS: TapaieJorpaMmma,
NpSIMOYTOJIBHUKA, poMOa, KBajapaTa, Tparelunu, paBHOOOKOH
Tparnenuu, NpsiMoyrojJbHON Tpaneuuu.

Jloka3pIBaTh U HCNOJIB30BATh [IPU PELICHUH 3a1a4
MpU3HAKU U CBOMCTBA: MapajuieyiorpaMma, IpsiMo- yrojibHUKa,
pomb0a, KBajJipaTa, Tpanenyuu, paBHOOOKON Tparennu,
NPsSIMOYTOJILHOM Tpareinuu.

IIpuMeHsaATH METOZ YIBOCHUSI MEAHUAHbl TPEYTOJIbHHUKA.
Hcnoab3oBath 1MpoBbIE PECYPCHI ISl UCCIIEI0BAaHUSI CBOWCTB
H3y4aeMbIX QUryp.

3HAKOMUTBHCH € UCTOPHEN pPa3BUTHUS T€OMETPUH.

Teopema Dajieca u

Teopema Paneca u TeopemMa o

ITpoBoAMTH NOCTPOEHUE C TOMOUIBIO LIUPKYJISI U IUHEUKU C




TeopemMa o IIPONIOPLMOHAIIBHBIX OTPE3Kax. HCIOJIb30BaHUEM TeopeMbl daneca u TEOpeMbI O
NPONOPUHUOHAIBHBIX CpenHssist TUHUS TPEYTOJILHUKA. IIPOIIOPLUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIH
oTpe3Kax, moJ00HbIe Tpaneuun, €€ cpenHss JINHUS. I1 PONOPLIMOHAIBHBIA OTPE30K.
TPeyroJibHUKH IIponopunoHanbHble OTpE3KH, NocTpoeHue | [IpoBoanTh J0Ka3aTEIbCTBO TOTO, YTO MEAHUAHbBI
(15 4) 4eTBEPTOrO MPOHNOPLIHUOHAIIBHOIO OTPE3Ka. | TPEYrOJIbHHUKA IIEPECEKAOTCSI B OJTHOM TOUKE, U HAXOUTh
CaoiicTBa LleHTPa Macc B TPEYTOJbHUKE. CBSI3M C LIEGHTPOM MaccC, HaXOUTh OTHOILIIEHUE, B KOTOPOM
[Too6GHBIE TPEYTOJIBHUKH. MEJIUAHBI JEIATCS TOUKOM UX I1e€peCceUYCHUsI.
Tpu npr3Haka 1nojgoous TpeyroabHUKOB. HaxomuTth 110100HbIE TPEYTOJIBHUKN HAa TOTOBBIX YepTEXKax C
[IpakTHueckoe mpuMEHEHUE. yKa3aHUEM COOTBETCTBYIOIIUX MPU3HAKOB MOJ00MUS.
Pemartp 3a1aun Ha 1OJO0HBIE TPEYTOJIBHUKH C IIOMOIIBIO
CaMOCTOSATEJILHOTO ITOCTPOCHHUSI UEPTEKEN U HAXOKICHUSA
NOJIOOHBIX TPEYTrOJIbHUKOB.
IIpoBoauTh M0Ka3aTeNbCTBA C MCIIOJIb30BaHUEM
IIPU3HAKOB I10JI00HE.
Jloka3bIBaTh TpU IIPU3HAKA MOJ00US TPEYTOJILHUKOB.
IIpuMeHaATH NOTyYeHHbIE 3HAHUS NIPU PELICHUU
re€OMETPUYECKUX U NIPAKTUYECKUX 3a7ad.
3HAKOMHUTBCSI € HCTOPHeEN Pa3BUTHUSI TE€OMETPUH
IMnomans. [TonsTHe 06 0O1Iel TEOPUH IIJIOIIA IH. OBJageBaTh NePBUYHBIMHU MpPeICTABJEHUAMH 00 oOmei
Haxoxkaenue niomaaei DOopMyJIbI IS TUIOIAIN TPEYTOJIbHUKA, Teopuu iomaau (Mepsl), GopMyJaMPOBATH CBOKWCTBA TIJIOIIA/IH,
TPEeyroJibHUKOB napaieaorpaMmma. BBISICHSITh UX HATJISIAHBIA CMBICIL.
U MHOTOYI'OJIbHBIX OrtHoleHre IoIaJIed TPEYroJIbHUKOB C BoiBoauThs (popMy.JibI IJIONIAIU TapaJLIeIoTpaMMa,
¢uryp. 0O0IIMM OCHOBAaHMEM WM OOILEH BBICOTOH. | TPEYyroJibHHKA, Tpaneuuu u3 GopMyisl IJIomaau
IMnomaan nogo6GHBIX Brruucnenue niomaaeit CiokHbIX QUTyp MpsIMOYTOJIbHUKA (KBajapaTa).
¢uryp. yepes3 pa3zOueHue Ha YacTU U JOCTPOECHHUE. BeiBoauTts ¢GopMyJibl MIIOMIAAN BBIITYKIIOTO
(14 v) [Tnomanu duryp Ha KieTdaToil Oymare. YEeTBIPEXYTOJIBHUKA YEPE3 JTUATOHAIHN U YTOJI MEXAY HUMMU.

[Tnomaau mogoOHBIX GUTYP.
Brruncienue miomaaei.

3aga4yu ¢ NPaKTUYECKUM COACPKAHUEM.
Penrenne 3agady ¢ moMOMILIO METOAA
BCIIOMOT'aTCIIbHOM IIJIOIIAIH.

Haxoauts nomaau Guryp, n3o0pax€HHBIX Ha KJIeTYaTON
Oymare, MCIIOJIb30BaTh pa30MeHUe HAa YaCTH U JOCTPOECHHUE.
Pa30upars npuMepsl UCIIOJIB30BaHUSI BCIIOMOTaTEIbHON
TUIOIIAAN A1 PELUICHUs T€OMETPUUECKHUX 3a]1aY.

HaxoauTtsp miomaau nogo0HbIX Quryp.

BbiuucasiTh IJIOMIAAU PA3IUYHBIX MHOTOYTOJIbHBIX

uryp.




PemraTp 3a7a4m Ha MIOmMAab ¢ MPAKTHYCCKUM
COJICPYKAaHUCM.

Teopema Iludaropa n
HAYaJ1a TPUTOHOMETPHUH
(10 v)

Teopema ITucdaropa, e€ noka3aTenbCTBO U
IIPUMEHEHHE.

O6partHas Teopema Iludaropa.
OmnpeneneHne TPUroHOMETPUISCKUX
(GyHKIMI OCTpOro yria,
TPUTOHOMETPUYECKHE COOTHOIICHUS B
MIPSIMOYTOJIBHOM TPEYTOJIbHUKE.
OCHOBHO€ TPUTOHOMETPUYECKOE
TOXKJIECTBO.

CooTHoOLIIEHUs MEX/]1y CTOPOHAMHU B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C YIIIaMH
B 45° u 45°;30° u 60°.

Joka3siBaTh Teopemy lludaropa, mcnoanb3oBarhb

€€ B IPAKTUYECKUX BBIYHUCIICHUSX.

DopMyJIMPOBATH OIPEACICHUS] TPUTOHOMETPUYECKUX
(yHKIIUIT OCTPOro yriia, HPOBePATh UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPHUUYECKHE COOTHOIIEHUS B
MPSIMOYTI'OJIbHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLICHUS MEXYy CTOPOHAMU B
NPsIMOYI'OJIBHBIX TPEYTOJbHUKAX € yriamu B 45° u 45°; 30° u
60°.

Hcnoab3oBaTh GOPMYIIBI IPUBEACHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJIECTBO JJIsl HAXOXKIECHUS
COOTHOIIEHUIA M@Ky TPUTOHOMETPUIECKUMU (PYHKIUSIMHU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpuMeHaATH NOTy4YE€HHBIE 3HAHUS U YMEHUs IIPU PEIICHUU
NPaKTUYECKUX 3a/ad.

3HAKOMMTBHCS C UCTOPHUell pa3BUTUS T€OMETPUHU

Yribl B OKPY/KHOCTH.
Brnucannblie

M ONMCAHHBbIE
YeTbhIPexXyroJbHUKH.
KacareabHblie

K OKPY’KHOCTH.

Kacanue okpy:xHOCTEH.

Brniucannble U LEHTpaJbHBIE YTJIbI,
YTOJI MEX/1y KacaTeJIbHON U XOPIAOM.

Yriael MeXIay XOopJaMH U CEKYLIHMMH.
BrnincanHble U onMcaHHBIE YETHIPEX-
YIOJIbHUKH, UX NPU3HAKU U CBOMCTBA.
IIpyuMeHeHne PTUX CBOMCTB IIPU pPELICHUU
reOMETPUYECKUX 3adad.

DopMyIMPOBATH OCHOBHBIC OINPEACICHUS, CBA3aHHbBIE C
yriiamMd B Kpyre (BIHMCAHHBIM Yroj, LEHTPaJbHBIA yrod).
HaxoauTe BIHMCaHHBIE YIUIbI, ONUPAIOIIUECS HA OOHY IYIY,
BBIUMCIIUTH YTJIbI C IOMOIIBIO TEOPEMBI O BIMCAHHBIX YIJIAX,
TEOPEMBI O BIIMCAHHOM YETBIPEXYI'OJIBHUKE, TEOPEMBI O
LICHTPAJIBHOM YTJIE.

HccaenoBathb, B TOM YHCIE C TOMOILIBIO IU(PPOBBIX

(13 v) B3aumMHOe  pacnonokeHue JIBYX pecypcoB,  BIIHCaHHBIE U OIIMCAaHHBIE YETBIPEX-
OKPY>KHOCTEM. YTOJIBHUKH, BBIBOJIUTH UX CBOMCTBA U IPU3HAKU.
Kacanue oxpy»kHOCTEN. Hcnonb30BaTh 3TU CBOWCTBA M NPU3HAKU IIPU PELICHUU
3a7ad4.
IToBTOpEHHE, IloBTOpEHNE OCHOBHBIX NMOHATHH H Pemiate 3axa4yM Ha IOBTOPEHME, HILIIOCTPUPYIOIIUE CBS3H

00001IeHNE 3HAHMI
(49)

METO/10B KYpCcOB 7 m 8 xiaccos,

000011IeHE 3HAHUH.

MCXKAY pa3JINIYHBIMHU HYacCTsIMHU Kypca.




9 kuacc (He MeHee 68 u)

Ha3Baunmue pa3nena
(Tembl) Kypca
(4HCJI0 YaACOB)

OcHoBHOE
cojiep:KaHue

OcCHOBHBIC BHIbI
NeSTeJIbHOCTH 00yYaKIIUXCSH

Tpuronomerpus.

TeopeMbl KOCHHYCOB M

OmnpenenieHue TPUrOHOMETPUUECKUX
¢bynkumit yrios ot 0° go 180°.

DopMyIHUPOBATH OINPEJECICHUSI TPUTIOHOMETPUUECKHUX
(yHKIMI TynbIX W NPSIMBIX YTJIOB.

CHHYCOB. Kocunyc 1 cuHyC psSIMOTO M TYIIOTO yTJIa. BbIBOIUTH TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
Pemienue Teopema kocunycoB. (O6001mEHHAS) p aIuyCcOM OIMHMCAaHHOU OKPY>KHOCTH).
TPEyroJibHUKOB. TeopeMa CHHYCOB (C panycoMm onucanHoi | Pemiarb TpeyroJbHUKH.
(16 v) OKPY>KHOCTH). Pemath npakTuueckue 3ajadM, CBOISIIHECS K
Haxoxenne qivH CTOPOH M BEJIUYUH HaXOXXJCHHUIO Pa3JIMYHBIX JJIEMEHTOB TPEYTOJIbHUKA.
YIJIOB TPEYTOJIbHUKOB.
dopMyIa II0MAIN TPEYTOJIbHUKA Yepe3 ABe
CTOPOHBI U YTOJ MEXAY HUMH.
dopMyIa III0MAIN YeThIPEXYTOJIbHUKA
Yyepes3 ero JMaroHaiau U yroyl MeXay HUMH.
[IpakTH4eckoe MpUMEHEHHE JTOKa3aHHBIX
TEOpEM.
IIpeoGpa3zoBanue ITonsiTue o 1 peoOpa3oBaHUU IT 000US. OcBauBaTth NOHATHE NTpe0Opa30BaHUs 110100Ms.
nogoous. COOTBETCTBEHHBIE 3JIEMEHTHI MOJOOHBIX HccaenoBarh OTHOIIEHUE JIMHEHHBIX 3JIEMEHTOB (PUTYp NpHU
MeTtpuyeckue uryp. npeoOpa3oBaHUU 11O100MS.
COOTHOIIICHUS B Teopema o mpou3BeIeHUU OTPE3KOB XopA, | HaxoauTs nmpumepsl no00Us B OKpy Karoliei
OKPYKHOCTH. TeopeMa O MPOU3BEICHUN OTPE3KOB JIEHCTBUTEIIFHOCTH.
(10 a) CEeKYIIIUX, TeOpeMa O KBajapare BbIBOAUTH METPUYECKHUE COOTHOIICHHUS MEXY OTPE3KaMU
KacaTeJIbHOM. XOP, CEKYIINX U KacaTeJIbHBIX C HUCIIOJIb30BAaHUEM
[IpuMeHeHHe B pelIeHUH T€OMETPUYECKHX | BIIMCAHHBIX YTJIOB U MOJOOHBIX TPEYTrOJIbHUKOB.
3ajadq. PemaTtp reoMeTpryecKHe 3a1add M 3aJa4d U3 peaTbHOMN
J)KM3HU C MCHOJIB30BAaHUEM MOJOOHBIX TPEYTOJbHUKOB.
BekTopa OrnpenesneHne BEKTOPOB, CI0XKEHUE U Hcnoab30BaTh BEKTOPHI KaK HAIIPABIECHHBIE OTPE3KH,
(12 v) Pa3HOCTh BEKTOPOB, YMHOKEHHE BEKTOpa Ha | UCCIIE0BATh TeOMETpHUUECKHil (IepeMelieHrne) U pu3ndeckui

YHUCJIO.

dusnyecKkuii 1 reoMeTpUYECKUUN
CMBICJI BEKTOPOB.

Pa3noxxeHue BeKTOpa No AByM
HEKOJJIMHEAPHBIM BEKTOpPaM.
Koopaunatel BekToOpa.

(cuma) CMBICIBI BEKTOPOB.

3HaTB ONpeJIeICHUE CYMMBI U Pa3HOCTHU BEKTOPOB,
YMHOKEHHUSI BEKTOpPa HA YHUCJIIO, UCCIEI0BATh
reoMeTpUICeCKUN U PU3NIECKUN CMBICITBI 3TUX OTIepaIlHii.
PemaTh reomerpruyeckue 3aj1auu ¢ UCIOIb30BaHUEM BEKTOPOB.
PackiaabiBaTh BEKTOP IO JIBYM HEKOJUIMHEAPHBIM




CkansipHoe Mpou3BeIeHNE BEKTOPOB, €TI0
NPUMEHEHHUE IS HAXOXKICHUS UTMH U
YIJIOB.

Pemenue 3a1a4 ¢ moMoIIbI0 BEKTOPOB.
IIprmenenne BEKTOpOB 1S pEeLISHUs 3a1a4
KHHEMATHKHU U MEXaHUKHU.

BCKTOpaM.

Hcnouan3oBaTth CKAJIIpHOE IIPOU3BCIACHHUEC BCKTOPOB,
BBEIBOJUTH €0 OCHOBHBIC CBOMCTBA.

Beruucaars CyMMY, Pa3HOCTb U CKAJIAPHOC IIPOU3BCACHUC
BCKTOPOB B KOOpJAHMHATAax.

HpI/IMeHﬂTb CKaJIIPHOC IMMPOU3BCACHUEC NJIAA HAXOXKIACHUA
JJIMH U YTI'JIOB

I[eKapTOBLI KOOpANHATBI
Ha IIVIOCKOCTH

I[eKapTOBBI KOOpAWHATBI TOYCK Ha
IIJIOCKOCTH.

OcBauBaTh OHSATHE HpSIMOerHLHOﬁ CUCTCMbI KO- OpAWHAT,
JACKAPTOBBIX KOOPAHWHAT TOYKH.

9y YpaBHEeHUE NPSIMOM. BbIBOAUTHL ypaBHEHHE NIPAMON U OKPYKHOCTH. BbI- nemuth
VYrioBoi k03gpuLMEHT, TaHT'eHC yTi1a NOJHBINA KBaJapaT [UIsl HAXOXKIECHUS LIEHTpa U pajguyca
HAaKJIOHA, NapaJule/IbHbIC U OKPY?KHOCTH IO €€ YPaBHEHMIO.
NEPIEHAUKYJISIPHBIE IIPSIMBIE. PemiaTh 3aga4m Ha HaX0XKICHUE TOUYEK IIEPECEUECHNUS IPSIMBIX U
YpaBHEHHE OKPYKHOCTH. OKPY?KHOCTEH C TIOMOLIBIO METO1a KOOPAUHAT.
Haxoxxnenue koopauHat Touek nepeceyeHus: | Menmosab3oBaTh CBOMCTBA YIiioBOro Ko guurenra npsamMon
OKPY>KHOCTH M IPSIMOM. IIPU PEIICHUH 3a]1a4, I ONPEACIICHUS PACTIOJIOKECHUS
Meron KOOpJMHAT IIpU PELICHUHU | IIPSIMOM.
TeOMETPUYECKHX 3a/a4. IIpuMeHATH KOOPAWHATHI IPU PELLIEHUH TEOMETPUUECKUX U
Hcnonp3oBaHne MeTOAa KOOPAWHAT B MPAaKTUYECKUX 3aJad, JJIs1 IOCTPOCHUE MAaTEMAaTHYECKUX
MIPAKTUYECKUX 3aJadax. MojieJel peasbHbIX 3a/1a4 («METOJ KOOPAUHAT).
[oab30BaThbes 111 HOCTPOSHUS U UCCIIEIOBAHUN LI POBBIMU
pecypcamu.
3HAKOMMTBHCS € UCTOPHUeNi pa3BUTUS T€OMETPHUH.
IIpaBuiabHbIe IIpaBubHBIE MHOTOYTOJIBHUKH, DopMyJIMPOBATH OIPEICICHUE NTPABUIBHBIX
MHOTOYTOJIbHUKH. BBIYMCJICHUE UX DJIEMEHTOB. MHOTOYTOJIbHUKOB, HAXOAUTh HUX DJIEMEHTHI.

JJIMHA OKPY/KHOCTH M
IO AAb Kpyra.
Beruuciienue nuiomiaaeit

Yucsio 1 v JUTMHA OKPY>KHOCTH.
JlmmHa nyru OKpy»KHOCTH.
Pangnannas mepa yria.

IMoab30BaTHCS NOHATHEM JJIMHBI OKPY>KHOCTH, BBEJIEHHBIM C
IMOMOIIBIO MPAaBUIIBHBIX MHOTOYTOJIBHUKOB, ONIPeAe/IATh YUCIIO
I, JJIMHY OyTH U PaJIMaHHYIO0 Mepy yrJia.

(8 v) [Inomane kpyra u ero 31neMeHToOB (cekTtopa | IIpoBoauTh NIepexo OT paAuaHHOW MEpPHI yIila K IpaJyCHOU U
1 CETMEHTA). Hao00poT.
Brraucnenue niomanei puryp, OnpeneasiTh IJI0IIA/1b KpPyTa.
BKJIFOYAONINX 3IIEMEHTHI KpyTa. BbiBoauTh (popmyJibl (B TpaayCHOM U paiMaHHON Mepe) I
JUIMH IYT, IJIOLIAJEN CEKTOPOB U CETMEHTOB.
Bbruucasth miomaan GUryp, BKIFOYAOIINX 2JIEMEHTHI
OKPYXHOCTH (Kpyra).
Haxoaurh miomanu B 3ajla4ax pPeaJbHOM >KU3HMU.
JABuaxennss  miaockoctu. | IloHsATHE O NBMIKEHUU ILIOCKOCTH. Pa30oupats npuMepsl, WUTIOCTPUPYIOIINE MOHSATHUS IBUKCHUS,




(6 4)

[TapamienbHbIid IEpEHOC, TIOBOPOT U
CUMMETPHUSI.

Ocu 1 HUEHTPbl CUMMETPHUH.
[Ipocreiilme mpUMEHEHHUsS] B PELICHUU
3a7ad4.

LICHTPOB U OCEHl CUMMETPUH.

D®opMYyJMPOBATH ONPEACIICHUS 1aPAJUIEIIBHOTO IIEPEHOCA,
II0OBOPOTa U OCEBOM CUMMETPHH.

BpiBOAMTBL UX CBOMCTBA, HAXOAUTH HENOJBUKHBIE TOUYKHU.
HaxoauTh EHTPHI U OCU CUMMETPHUH MPOCTEUIINX (UTYD.
IIpuMeHsaTs napaieiabHbIA IEPEHOC U CUMMETPHUIO IPHU
pElLlIeHNN T'eOMEeTpUUECKUX 3ajad (pa30uparb IpUMEpPHI).
Hcnoab3oBaTh Uil OCTPOCHHUE M UCCIEIOBAHUN
1U(POBBIE PECYPCHI.

IToBTOpeHME, 0600 1LIEHHE,
CHCTEeMATH3alus 3HAHUM.

(7 )

30ecy npeocmasnenvl
NIEMEHMbL COOEPIAHCAHUS
Kypca, uzyuasuiuecs 6 5-8
Knaccax u mpeoyouwue
nosmopeHnusi, 060owenus
u cucmemamuzayuu.
Obpawamubcs Kk smomy
Mamepuany MOMCHO 8
sude akyenma Ha
3asepuiarowiem smane
uzyuenust Kypca 9 knacca
U pacnpeoensims no
COOmeemcmaeyouum
memamuyeckKum
pasoenam, uzyuaemvim 6
meueHue yuebHO20 2004.

[loBTOpEeHUE OCHOBHBIX MOHATUH U
METOJ0B KypcoB 7-9 kiaccoB, 0000111eHHE U
cUcTeMaTH3allis 3HaHUM.

[Ipocreitmne reomerpuyueckue GuUrypsl u
HX CBOMICTBA.

H3mepeHnne reoMeTpuIeCKUX BEIINYHH.
TpeyroabHUKH.

[NapannensHble U NEPHEHIAUKYISIPHbBIC

1 psSIMBIE.

OKpYHOCTb U KPYT.

I'eomeTpruyeckrue noCcTpoEHUE.

YTribl B OKpY>KHOCTH.

Bnucannbie 1 OMCaHHBIE OKPY>KHOCTH
MHOTOYTOJIbHUKOB.

IIpssmast 1 OKpY>KHOCTH.
YeThIpEXYTOJIbHUKH.

Broucanabie 1 onucaHHBIC

9 eThIPEXYTOJILHUKH.

Teopema ITudaropa u Hagana
TPUTOHOMETPHH.

Pemenune o0mmux TpeyroJibHUKOB.
IIpaBuBEHBIE MHOTOYTOJBHUKH.
IIpeobpazoBaHus TIOCKOCTH.
JBro>KEeHUs.

I[Tonobue. Cummerpuu.

ITmomane.

Brruucnenue miomiaaei.

[Mnomanu mogoOHBIX Uryp.
JlekapToBBl KOOPJAMHATHI HA MJIOCKOCTH.

OnepupoBath NOHATUAMU: QUTYpa, TOUKA, TIpsIMasi, yroJl,
MHOTOYTOJIBHUK, paBHOOEIPEHHBIN U paBHOCTOPOHHUU
TPEYTrOJNbHUKHU, IPSIMOYTOJIbHBIA TPEYTOJIbHUK, MEJIMAHA,
OHCCEeKTpUCa U BBICOTA TPEYTOJbHHUKA, ITapaJIeIOrpaMm,
poMO, MPSAMOYTOJILHUK, KBAJIpaT, TPAIICLIUU; OKPY>KHOCTb,
KacaTteJbHas, paBeHCTBO U nogooue Guryp, TpeyrojibHUKOB;
NapaIeIbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMbBIX, YT OJI
MEXY MPSIMBIMH, CHMMETPUS OTHOCUTEIIBHO TOUKH U
OpsIMOM; NJIMHA, PACCTOSHUE, BEJIMUYMHA yTJia, TUIOIadb,
OEePUMETP.

Hcnoan3oBaTth GopMyIbl: IEpUMETPa U IIIOMIATHA
MHOTOYTOJIbHUKOB, JUTMHBI OKPY>KHOCTH U IUIOIIAJHN KpyTra,
00BbEMa MPSIMOYTOILHOTO MapasieNIenuIie/a.
OnepupoBarb NOHATUAMM: IPSIMOYTOJIbHASI CUCTEMA
KOOPJIMHAT, BEKTOP; UCIIOJIL30BATh 3THU MOHATHS IJIs
OpEACTABIICHUS JAHHBIX U PELICHUS 3a1a4, B TOM YUCJIE U3
JIPYTUX YYEOHBIX MPEIMETOB.

Pemarb 3a1a4M Ha MOBTOPEHHUE OCHOBHBIX MOHSIITHUM,
WUTIOCTPALIUIO CBA3EM MEXKIY PA3JIMUYHBIMU YAaCTAMU Kypca.
BoiOupaTh MeTo JUISI peIIeHUs 3aJ1a4H.

Pemiath 3agauyM u3 IMOBCEIHEBHOM >KHM3HU.




| BekTOpbl Ha MIIOCKOCTH. |

IIpu pa3pabotke paGoueit nOporpaMmbl B TEMaTUYECKOM IUIAHUPOBAHUHM JIOJDKHBI OBITh YYTE€HBI BO3MOXKHOCTHU
HWCHOJIb30BaHUs AJISKTPOHHBIX (LIH(PPOBBIX) 0Opa30BaTEIBbHBIX PECYPCOB, SIBIISIFOIIUXCS YY€OHO-METOAMYECKUMHU MaTepualaMH
(MyIbTUMEIUNHBIE TPOrPaMMBbl, 3JIEKTPOHHBIE YYEOHUKH U 3aJlaUHUKH, BJIEKTPOHHbIE OMOIUOTEKH, BUPTyaJibHbIE J1abopaTopuH,
UTPOBBIC NPOTPAMMBbI, KOJUICKIIMU IH(PPOBBIX 0Opa30BaTEIBbHBIX PECYPCOB), HWCHOJIB3YEMBIMH JIsi OOy4YEeHHs] U BOCTHUTAHUS
pa3IMYHBIX TPYIN IOJIb30BaTeleH, MPEACTAaBICHHBIMU B 3JIEKTPOHHOM (LIM(POBOM) BUAE U PEATUIYIOIIMMH JTUAAKTHUYECKHE
Bo3MorkHOCTH KT, coneprkanne KOTOPBIX COOTBETCTBYET 3aKOHOATEIILCTBY 00 0Opa30BaHUH.



INPUMEPHAS PABOYAS ITPOI'PAMMA
YUYEBHOI'O KYPCA «BEPOSITHOCTb M CTATUCTHUKA» 7—9 KJIACCBI

HEJA U3YYEHUSA YYEBHOI'O KYPCA

B coBpemeHHOM 1U(DPOBOM MHpE BEPOSTHOCTh M CTATUCTUKA IPHUOOPETAIOT BCE
OOJBIIYIO0 3HAYUMOCTD, KaK € TOYKH 3PEHUS MPAKTUYECKUX MPHIOKEHUM, TaK U UX POJIA B
00pa3oBaHUM, HEOOXOJMMOM KaXKJIOMYy 4esloBeKy. Bo3zpacraer umcio mpodeccuii, mpu
OBJIQJICHUU KOTOPBIMH TpeOyeTcst xopoiiasi 6a30Basi MOJATOTOBKA B 00JIaCTH BEPOSITHOCTH
U CTaTUCTUKH, Takas I@OATNOTOBKA Ba)XKHA JUIA NPOJOJDKEHHMS OOpa3oBaHUs W U
yCrenHoi npodeccruoHaIbHON Kapbephl.

Kaxplil 4esI0BEK OCTOSIHHO IPUHUMAET PEIICHUS] HA OCHOBE UMEIOIUXCS Y HEro
JAHHBIX. A 1711 0O0OCHOBAHHOT'O MPHUHSTHUS PEIICHUS B YCIOBUAX HEIOCTATKa WM U30BITKA
nHpopManK HEOOXOAUMO B TOM YHCJIE XOpOUIO C(HOPMHUPOBAHHOE BEPOATHOCTHOE HU
CTaTUCTUYECKOE MBIIIJICHUE.

MIMeHHO MO3TOMY OCTPO BCTajda HEOOXOAUMOCTb CPOPMHUPOBATH Yy OOyHarOLIUXCs
(GYHKIMOHAIBHYIO T'PaMOTHOCTh, BKIIIOYAIOIIYI0O B Ce0Sl B KauyecTBE HEOTHEMIIEMOI
COCTaBJIAIONIEH yMEHHE BOCHPUHUMATh M KPUTHYECKH aHAIU3UPOBATh HH(OpMAIUIO,
IIPEJICTABICHHYI0 B Pa3jU4YHbIX (pOpMax, MOHUMATh BEPOSITHOCTHBIM XapaKTep MHOTHX
pealbHBIX IIPOLECCOB M 3aBUCUMOCTEH, IPOU3BOAUTH IPOCTEUIINE BEPOATHOCTHBIE
pacuérbl. 3HAKOMCTBO C OCHOBHBIMH NPHHIMIIAMH COOpa, aHAIM3a W TPEIACTaBICHUS
JIAHHBIX W3 pa3JIMUHbIX cep KU3HHU oOllecTBa U rocyJapcTBa nprooiiaeT o0yJarmux—
csi K OOIIEeCTBEHHBIM MHTepecaM. M3ydeHne OCHOB KOMOWHATOPUKH pPa3BUBACT HABBIKH
opraHuszanuu nepebopa M mnojcyéra 4yucia BapUAHTOB, B TOM 4YHCIE, B IPHUKIAIHBIX
3a7a49ax. 3HAKOMCTBO C OCHOBaMH TeOpUHU rpad)oB cO3MaéT MaTeMaTUYSCKUN (pyHIaMEHT
U1t GOpPMUPOBAHUS KOMIETEHLMH B 001acTu MH(OPMATUKU U IU(POBBIX TEXHOJIOTHUM.
[TomuMoO 3TOrO0, NPU U3yUYEHUN CTATUCTUKHU U BEPOATHOCTH OOOTallaroTCsl MPEICTaBICHUS
yJalmxcsi O COBPEMEHHOM KapTHHE MHUpa U METoAax ero ucciieoBaHus, (popMupyercs
IIOHUMAHHUE POJM CTATUCTUKU KAaK HCTOYHHMKA COLMAIBHO 3HAYMMOW HH(pOpMaLHUU U
3aKJIaJIbIBAIOTCSI OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHUS.

B coorBercTBUHM ¢ JaHHBIMM LENIMH B CTPYKType IIporpaMMbl Y4eOHOTO
Kypca  «BeposTtHocTh W cratHcTHKa» OCHOBHOM Koyl « MATEMATHKA  5-9kmaccei»
BbIJICJICHBI clieayrolIue co/iepKaTeIbHO-METOAUYECKHUE JIMHUU:
«IIpencraBieHue HaHHBIX W OIIMCATENIbHAs  CTaTUCTHUKa»; «BeposaTHOCTBY;
«2nemMeHTbl KOMOMHATOPUKNY; «BBeaeHne B Teopuio rpadopy».

Conepxanne nuHun «lIpencraBieHue NaHHBIX M ONHCATENIbHAS CTATHUCTUKA»
CIIY’KUT OCHOBOM JUIs1 GOPMUPOBAHUS HABBIKOB pa0OTHI ¢ MH(pOPMAIIUEH: OT YTCHUS U
WHTEepHpeTauuu HWHGOOpMAIIUK, NPEJICTaBICHHOW B Tabiuuax, Ha JauarpamMmmax u
rpajpukax a0 cOopa, IpPEeACTaBICHUS W aHaJIW3a JaHHBIX C MCHOJb30BAHUEM
CTaTUCTUYECKUX XapaKTepUCTUK CPEJHUX M pacceuBaHus. Pabortass ¢ JaHHBIMU,
oOyuaronimecs y4yaTcs CYWAThIBaTb W HWHTEPHPETUPOBATh JaHHbIE, BBIJIBUTaTh,
apryMEHTUPOBAaTh M KPUTUKOBAThb MPOCTEHIINE THUMNOTE3bl, Pa3MBIIUIATE HaJ
(bakTOpaMu, BBI3BIBAIOIIMMHM HW3MEHUMBOCTh, M OLIEHMBAaTh MX BJIUSHUE Ha
paccMaTpuBaeMble€ BEJIMYMHBI U IIPOLIECCHI.

NHTYUTUBHOE NpEACTaBIEHHUE O CIy4YalHOW W3MEHYMBOCTH, HCCIIEIOBAaHUE
3aKOHOMEPHOCTEN M TEHJICHIIUI CTAaHOBUTCS MOTUBHPYIOUIEH OCHOBOW I U3yUYEHUS
TeopUu BeposiTHOCTEN. bosbiioe 3HaueHue 371ecb UMEIOT NPAKTUYECKHE 3aJaHusl, B
YACTHOCTH OMBITHI C KJACCUYECKHMHU BEPOATHOCTHBIMHU MOJEISIMU.

[lonsiTue BEpOSTHOCTH BBOAUTCA KaK MEpa NPaBAOIOAO0Us CIIy4yailHOTO
coOblTus. Ilpu wu3yyeHuMH Kypca oOydarommecss 3HAKOMATCS C MPOCTEHIINMU
METOJaMH  BBIYMCIIEHUSI BEpPOSTHOCTEH B  CIy4YallHBIX  JKCHEpPUMEHTaxX C
PaBHOBO3MOXHBIMHM  DJIEMEHTApHBIMH HCXOJAaMH, BEPOSITHOCTHBIMHU  3aKOHaMH,
MO3BOJISIIOIIMMHU  CTaBUTh U pemarh Oojiee CiloXHble 3aaadd. B Kkypc BXoasT
HayaJIbHbIE NPEACTaBJICHUS O CIy4YallHbIX BEJIMYMHAX M HMX  YHUCJIOBBIX
XapaKTepUCTUKAaX.

Takke B paMKax 3TOTO Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYyYalOIIUXCS C
MHO>KECTBAMH M OCHOBHBIMH OII€pallisIMHA HAaJ MHO>KECTBaMH, PACCMATPHUBAIOTCS



NpUMEPBl NPUMEHEHUS Ul PELICHUs 3aJad, a TakyKE€ MCIOJIb30BAHUS B JPYIUX
MaTEeMaTHYEeCKUX KypcaxX U yUYeOHBIX IpeaMeTax.

MECTO YYEBHOI'O KYPCA B YUYEGHOM IIJIAHE
B 7-9 knaccax wusydaercs Kypc «BeposSiTHOCTP M CTaTUCTHKA», B KOTOPBIH
BXOJAT pasneibl: «lIpencraBieHne qJaHHBIX U ONKUCATENbHAS CTATUCTUKA»; «BEposTHOCTHY;
«DJIeMeHThl KOMOMHATOPHKHY»; «BBenenue B Teopuio rpadomy.
Ha w3yuenue panHOrOo Kypca OTBOAMT 1 ydeOHBIM Yac B HEACHIO B TEYCHUE
KaxJoro roga oOydenwusi, Bcero 102 ydeOHBIX dYaca.

COJAEPKXAHHUE YYEBHOI'O KYPCA (ITIO TOAAM OBYYEHMUA)
7 xi1ace
IIpencraBnenue naHHBIX B BUJE TAOJHUIL, AUAarpaMm, rpadukos.
3amonHeHue TabaWIl, YTEHHE W IIOCTPOCHHE Juarpamm  (CTOJIOMKOBBIX
(ctonmbGuaThiXx) ©W KPYroBbIX). UTeHue rpaUKOB peajbHBIX IIPOIISCCOB.
HN3Bneuenne wuHpOpManmmMMm w3 AUarpaMMm ©W  TaOJIHL, MCHOJB30BAaHUE U
WHTEepOpeTanus JTaHHBIX.
OrmmucarenbHasi CTaTUCTHKA: cpeaHee apudMEeTHUecKoe, MeJauaHa, pa3Max,
HauboJiblllee W HaWMEHbIllee 3HadYeHUsi Habopa 4YHCIIOBBIX JaHHBIX. [Ipumepsi
CJIy4aiiHOM W3MEHYUBOCTH.
Crny4daiiHblil KCTIEpUMEHT (OIIBIT) U ciIydyaiiHoe coObIThe. BeposaTHOCTh U yacToTa.
Posib MajioBEpOSITHBIX U NPAKTUYECKHU JIOCTOBEPHBIX COOBITUM B HpPUPOJE U B
oO1iecTBe. MoHeTa U UrpajibHasi KOCTh B TEOPHUHU BEPOSITHOCTEH.
I'pad, BepmuHua, peOpo. Ctenens BepinHbl. Uncio pédep U cymmapHasi CTCIICHb
BepuuH. [IpencraBnenue o cBsizHoctu rpada. lLlenm u nukiael. [Iytu B rpadax.
OO0xox rpada (ditimepoB 1myTh). llpencraBierne o0 OpHUEHTHPOBAHHOM rpade.
Pemienne 3agay ¢ momoibsio rpados.
8 kiace
[IpencraBnenne OaHHBIX B BUAE TaOIUIl, AUArpamMm, TrpadUKoB.
MHOXecTBO, 3JE€MEHT MHOXKECTBa, IMOJAMHOXecTBO. Omnepauuu HaJ MHOXKECTBAMU:
o0beMHEeHUe, IepeceueHue, nomnonHeHue. CBOICTBa omnepanuii HaJl MHOXECTBaMHU:
IIEPEMECTUTENILHOE, COYETATENIbHOE, pacIpe/lesIuTeNbHOEe, BKIOUeHHs. lcronab3oBaHue
rpauyecKkoro MpeaAcTaBICHUS MHOXKECTB [JIi ONHCAaHMS pEAJIbHBIX IMPOLECCOB H
SIBIICHUW, TIPU PELICHUM 3a]ad4.
N3mepenne paccenBaHus JaHHBIX. Jlucnepcuss M CTaHAAPTHOE OTKIOHEHHE YHCIIOBBIX
HabopoB. Jluarpamma pacceuBaHUSI.
DneMeHTapHble COOBITHS ciydaiiHoro omnbiTa. CiydaiiHele coObiTusa. BepostHOoCTH
coObITuH. ONBITBI C PaBHOBO3MOXHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMU. Ciry4dailHbIN
BbIOOp. CBSI3b MEXIY MaJOBEPOSITHBIMHU U MPAKTUYECKH JTOCTOBEPHBIMH COOBITHSIMU B
IpUpoje, oOIIECTBE U HayKe.
[epeBo. CBolicTBa JAE€pEBbEB: E€IUHCTBEHHOCTH IIyTH, CYIIECTBOBAHHUE BUCSIUYEH
BEpIIMHBI, CBSI3b MEXIY YHCJIOM BEPLIMH M 4HciioM p&dep. IIpaBHUiio yMHOXEHHUS.
Pemrenue 3anmau ¢ momomisio rpacgos. [IporuBomnonoxubeie coObITHs. Jumarpamma
Oinepa. OObenuHeHWEe ©W TiepecedeHue coObiTuii. HecoBMmecTHBIE COOBITHS.
dopMyJia CIOKEHUS BEPOSITHOCTEH. YCIIOBHAs BEPOSITHOCTH. IIpaBWio yMHOXEHHS.
He3zaBucumbie coObiTusi. IlpencraBimenue »sKkcnepuMeHTa B BHAE JAepeBa. Pelenue
337]a4 Ha HaxXO0XXJCHHUE BEPOSTHOCTEW C MOMOIIBIO JAEPEBA CIy4allHOrO SKCIIEPUMEHTA,
JuarpaMm Ousepa.
9 kJaace
[IpencraBnenue naHHBIX B BHUJE TalOnul, AuarpamM, rpa@uKoOB, HHTEpPHpETaLUs
JTaHHBIX. YTeHue U IOCTpOSHHE TaOiul], auarpamm, rpadHuKoB II0 peaJbHbIM
JIAaHHBIM.
IlepectanoBku u ¢daxropuai. CouetaHue U yuciao couetanuil. TpeyronpHuk [lackans.
Pemenwne 3amau ¢ UCrmoapb30BaHUEM KOMOWHATOPHUKH.
I'eomerpuueckast BeposiTHOCTh. Cily4daiiHbIM BEIOOP TOUKHM M3 (PUTypHl HA IIJIOCKOCTH,
U3 OTpe3Ka U U3 AYTH OKPY>KHOCTH.



Hcnwitanne. Ycnex m Heyaada. Cepusi ucobITaHu 70 mepBoro ycnexa. Cepwus
ucnblTannii bepaynnu. BepositHocTu coObITHil B cepun uctnibiTanuii beprymm.
CnyuaiiHasi BEJIMUMHA U pacOpeie]IeHHe BEpOATHOCTEN. MaTeMaThuyecKkoe OXKUIaHUEe
u nucnepcus. [IpumMepsl MaTeEMaTUYECKOTO OKUJAAHUS KaK TEOPETUYECKOTO CPETHETO
3HAUEHUsI BEJIWYHWHBI. MaTeMaTH4ecKoe OXHUIAAHUE W JUCHepCHust CilydyalHOU
BEJIMYMHBI «YUCJIO YCIIEXOB B CEpPUM UCHBbITAaHUN bepHysnm» .

[lonsiTue o 3akoHe OonpmIMX YHceld. HM3MmepeHue BEpOSITHOCTEH C ITOMOIIBIO
yacToT. Pob 1 3HaueHNe 3aK0oHa OOJIBIINX YUCEIT B PUPOJE U OOIIECTBE.

IIJIAHAPYEMBIE IPEIMETHBIE PE3YJIBTATHI OCBOEHNUSA MPUMEPHOM PABOYEM
ITPOT'PAMMBI KYPCA (IIO I'OJAAM OBYYEHUSA)
[IpenmeTHBIE pe3ysIbTaThl OCBOCHUS Kypca «BeposiTHOCTh U cTaTucTuka» B 7-9

KJ1accax XapaKTePU3YIOTCs CICAYIOIIUMU YMEHUSAMH.

7 knace

e UYurate wuHpOpMaLMIO, IMPEACTaBICHHYIO B TaliuIax, Ha JIMarpamMmax;
NpEeACTAaBJISITh JaHHbIE B BHUAE TaOJIML, CTPOUTH JIHArpamMMmbl (CTOJIOHUKOBBIE
(cTonbuaTteie) U KPYroBbI€) IO MAaCCUBaM 3HAUCHUM.

e OnuceBaTh U UHTEPIIPETUPOBATh PEAJIbHBIC UHUCIIOBBIE JaHHBIC, IPEICTaBICHHbIC
B Ta0JWIax, Ha aAuarpaMmax, rpadukax.

e llcnonb30BaTh JUIsl ONIMCAHUS JAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKU: CpElIHEE
apudmMeTHYecKoe, Me1uaHa, HauOoJIbllIee 1 HaUMEHbIIIee 3HA4YEeHMs, pa3Max.

e liMers mpencraBieHHE O CIIydyallHOM M3MEHYMBOCTH HA IIpUMEpax LEH, (PU3NYECKUuX
BEJIMYMH, AHTPOIIOMETPUYECKHUX [AHHBIX; HMMEThb IIPEJICTABICHHUE O CTaTUCTHUYECKOMU
YCTOMYMBOCTH.

8 ki1ace

e U3BnekaTb M mnpeoOpa3oBbIBaTh MH(OpMaALMIO, NPEACTaBICHHYIO B BHAE TaOuLl,
Jauarpamm, rpauKoB; IpeACTaBIsATh JaHHbIE B BUAE TaOuUL, AUarpamm, rpadukos.

e OnuchIBaTh JaHHBIE € MOMOIIBIO CTATUCTUYECKUX IOKa3aTeIel: CpeIHUX 3HAUYCHUN U
Mep pacceuBaHus (pa3Max, IUCHEPCUs U CTaHJIApTHOE OTKJIOHEHHE).

e HaxoauTe YacTOTHl YHCIOBBIX 3HAYEHUHW M YacCTOThl COOBITHI, B TOM 4YHCIE IO
pe3yabTaTaM HU3MEpPeHUN W HaOII0JeHUMN.

e HaxoauTe BepOSTHOCTH CIy4alHBIX COOBITUH B ONBITaX, 3Has BEPOSITHOCTHU
AJIEMEHTAapHbIX COOBITMH, B TOM 4YHCJIE€ B ONbITAX C PaBHOBO3MOXXHBIMHU
AJIEMEHTApHBIMU COOBITHSIMH.

e lcnonp3oBarh Tpaduueckue MOJEIU: JIEPEBO  CIy4alHOro  JKCIEPUMEHTa,
JarpaMMmbl Disiepa, 4UcCIIOBas Npsmas.

e OmnepupoBaTh MOHATHUSMH: MHOKECTBO, ITOAMHOKECTBO; BBIMOJIHATH OMNEpalUM Hal
MHOJKECTBAMHU: OOBEIUHEHUE, IMEPECEUCHHE, JIONOJHEHUE; IMEePEUUCIISATh 3JIEMEHTHI
MHOJKECTB; IPUMEHSTh CBOMCTBA MHOKECTB.

e licnonp3oBath rpaduueckoe MpeACTaBICHUE MHOXKECTB U CBA3E€H MEXJy HUMHU s
OIMCaHMUsl MPOLECCOB W SBJICHUN, B TOM 4YHUCIE IIPU PEUICHUH 3aaad U3 JAPyTrux
Y4eOHBIX MPEIMETOB U KYpCOB.

9 kace

e I3BnekaTh M mpeoOpa3oBbIBaTh HH(POpPMAILMIO, TMPEACTABICHHYIO B Pa3IMYHBIX
HMCTOYHUKAX B BUJE TaOJHI], AMArpamMm, rpadukoB; MPEJCTABIATh JaHHbIE B BUJE
Tabnul, nuarpamm, IpadHKOB.

e Pemars 3a1aun OpraHU30BaHHBIM I1I€PE0OPOM BapHUAHTOB, a TAKXKE C HCIIOJIH30BAHHEM
KOMOMHATOPHBIX MPaBWJI U METOOB.

e lcnonp30BaTh ONMMUCATEIBHBIE XAPAKTEPUCTHKH JUII MAaCCUBOB YHCIJIOBBIX JAaHHBIX, B
TOM YHCJIE CPETHUE 3HAUYECHUSI U MEPBI PACCEUBAHUS.

e HaxoauTe 4YacTOoThl 3HAYEHUH U YACTOTHI COOBITHUS, B TOM UYHCIE TMOJIb3YSICh
pe3yabTaTaMu MPOBEIEHHBIX U3MEPESHUN 1 HAOJIFOICHUM.

e HaxoauTe BEpOATHOCTH CIy4YailHBIX COOBITUM B U3YyYEHHBIX OMNBITaX, B TOM YHUCIIE B
ONBITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBI— MU COOBITHUSIMH, B CEPUAX HUCIBITAaHUN
JI0 IEPBOrO ycrexa, B cepusax ucnblTanui bepHysu.



HNmers 1mipeAcTaBieHHME O CIIy4YalHOW BEJIWYMHE W O  paclpeacieHUuH
BEPOSATHOCTEM.

NmeTh IpeaACTaBJICHUC (0) 3aKOHC 6OHBH_II/IX YHUCCII Kak oO IIPOSABIICHUH
3aKOHOMEPHOCTH B CIIy4YailHOH M3MEHYMBOCTH U O POJIU 3aKOHA OOJBIIUX YHCEN B
npupojae u odIiecTne.



TEMATUYECKOE IIVIAHUPOBAHUE YYEBHOI'O KYPCA (110 'OAAM OBYYEHUA)

7 kaacc (He meHee 34 4)

HaszBanue pa3jaeina
(Tembl) Kypca
(4MCJI0 YaCoOB)

OcHOBHOE
co/iep:KaHue

OcCHOBHBIC BHJBI
AeATEeJLHOCTH 00yYalOIINXCs

IIpencraBienue [IpencraBienne TaHHBIX B TAOIUIAX. OcBanBaTh c0COOBI NMpeACTABJICHHUS CTATUCTUUYECKUX JAHHBIX
AAHHBIX [IpakTyeckue BBIUUCICHUS 110 TaOIUYHBIM Y YHMCJIOBBIX MAaCCHBOB C MIOMOIIIBIO TAOJIMIl U JUArpaMM ¢
(7 9) JTAHHBIM. HCII0JIb30BAaHUEM aKTyaJbHbIX U BaKHBIX JaHHBIX
W3Bnedyenue n nHTepperanus TabJInyHbIX (nemorpaduueckue 1aHHbIE, IPOU3BOJICTBO IIPOMBIILIJIEHHON 1
JTAHHBIX. CEJIbCKOXO035MCTBEHHON ITPOAYKIIMHU, OOIIIECTBEHHBIE U
[IpakTuyeckass  pabota «Tabauub» IIPUPOJHBIC SIBICHUA).
I'paduueckoe npeacTaBiaeHUE TaHHBIX B H3yyath MeTOABI pabOTHI C TAOJIMYHBIMUA U TpaUICCKUMHA
BHU/I€ KPYTOBBIX, CTOJIOMKOBBIX (CTOJI0YATHIX) | MPEACTABICHUSIMHU JAaHHBIX C IIOMOLIBIO IIU(POBBIX PECYPCOB B
HarpaMm. X0/i€ MPaKTUYECKUX padoT.
YreHue 1 IoCTpOEHUE JUarpaMm.
[Ipumeps! nemorpadudeckux Juarpamm.
[IpakTuueckas padora «JluarpamMmmei»
OnucareabHas UucnoBbsle HAOOPBI. OcBauBaTh NOHATHS: YHCIIOBON HAOOp, Mepa LIEHTpaJIbHON
CTATHCTHKA Cpennee apudmernueckoe. TeHJeHUIMHU (Mepa LIEHTpa), B TOM YHCJIEe CpeJIHEe
8 u) Menauana uncioBoro Hadopa. apupMeTHYEeCKOe, MeIUaHa.
YcTOMYMBOCTh MEIUAHBI. OnuceIBaTh CTATUCTUYECKHUE JAHHBIE C TIOMOIIBIO CPEIHETO
ITpakTnueckas pabora «Cpennue apu(pMeTUyeCcKoro U MeJIMaHbI.
3HAYCHUSD). Pemratse 3amaun.
HauGonbiiee n HauMeHblIee 3HAYCHUS H3yuyaTh cBOICTBA CPETHUX, B TOM YHCIIE C IOMOLIBIO
YHUCJIOBOr0 Habopa. U (PPOBBIX PECYPCOB, B X0/1€ MPAKTUYECKUX PadOT.
Pa3max. OcBauBaTh NOHATHUSA: HANOOJIbIIIEE U HAUMEHbIIIEE 3HAUECHUS
YHCJIOBOIO MacCHUBa, pa3sMax.
Pemars 3aaun Ha BEIOOP ciocoOa ONMHMCAHUS TaHHBIX B
COOTBETCTBHMM C IPUPOAON TAHHBIX U LIEJIsI- MU UCCIIEOBAHHUSI.
Cayuaitnas CrnyyaitHasi U3MEHYMBOCTb (IIPUMEPHI). OcBanBaTh NOHATHSA. YACTOTA 3HAYEHUI B MAaCCUBE JAHHBIX,
U3MEHYUBOCTH YacrtoTa 3HaUYeHU B MacCUBE JJaHHBIX. rpyHIHpPOBKA JAaHHBIX, TUCTOrpaMMa.
(6 9) I'pynnuposka. CTponTh M aHAJIU3MPOBATH TUCTOIPAMMBI, MOAOUPATH
I'mcTtorpammel. MOAXOJSIIUN IIar TPyHITMPOBKH.

[IpakTuueckas padota «CiyuaiiHas
M3MEHYHMBOCTbH)

OcBauBathb rpadudeckre mMpeacTaBiICHUs pa3HbIX BUIOB
ciy4allHOM U3MEHYMBOCTH, B TOM YHCJIE C TOMOIIBIO IU(PPOBBIX
pecypcoB, B X0/1€ IPaKTUYECKON paboThI

BBenenue B Teopuio

I'pad, BepmmHa, pedbpo.

OcBauBaTh noHsiTue: rpad, BepimmHa rpada, pedbpo rpada,




rpagos
(4 w)

[Ipencrapiienre 3a7a4u ¢ TOMOIIBIO Tpada.
CreneHp (BAJICHTHOCTD) BEPIIIHHEL.

Yucno pédep u cyMMapHas CTEIIEHb BEPILIHH.
Lenp u nukm.

[TyTs B rpade.

[IpencraBienue o CBsI3HOCTH Tpada.

O0xox rpada (siinepoB myTh). [Ipeacrapienue
00 OpUEHTHUPOBAHHBIX Tpadax.

CTENeHb (BaJICHTHOCTH BEPILIHUHBI), IEIb U ITUKIL.

OcBauBaTh NOHATHUSA: ITYTh B Ipade, dIIepoB MyTh,

o0xox rpada, OpUEHTUPOBAHHBIN Tpad.

Pemiats 3a1a4M Ha MOMCK CYMMBI CTEIIEHEH BepIIuH rpada, Ha
MOUCK 00x0/a rpacda, Ha MOMUCK MyTel B OPUEHTUPOBAHHBIX
rpadax.

OcBanBaTh CriocOOBI IIPEJICTABIICHUS 33/1a4 U3 Kypca aJireophl,
T€OMETPHUH, TEOPUH BEPOATHOCTEH, IPYTUX I PEAMETOB C
noMouipi0 TpadoB (KapThl, CXEMBbI, SJICKTPHUYECKUEC LICTH,
(YHKIMOHAJIBHBIE COOTBETCTBUH) HA IpPUMeEpax

BepositTHOCTH M
4yacToTa CJAYy4alHOro
coObITUS

CiyyaiiHBIN ONBIT U CIy4YailHOE COOBITHE.
BeposTHOCTb 1 yacTOTa COOBITHUS.
Ponp ManoBepoOsATHBIX U IPAKTUYECKU

OcBauBaTh NOHATHS: CIIy4ailHbIN OINBIT U CIy4daiiHOEe COOBITHE,
MaJIOBEPOSITHOE U IIPAKTUYECKHU JOCTOBEPHOE COOBITHE.
H3y4aTrhb 3HAUMMOCTbh MaJIOBEPOSITHBIX COOBITHI B IPUPOJIE U

(4 9) JIOCTOBEPHBIX COOBITHUH B IPUPOJIE U B 00111eCTBE Ha BaXKHBIX IPpUMEpax (aBapuu, HECUACTHbIE CIIyYau,
ob1ecTBe. 3allUTa NepCOHAIIbHOW MHpOpMaluK, Nepeaadya JTaHHbIX).
MoHera 1 urpajibHast KOCTb B TEOPHUU HN3yuaTth poJib KJIJACCUYECKUX BEPOATHOCTHBIX Mojenel (MOHeTa,
BEPOSTHOCTEH. UTrpaJIbHbIE KOCTH) B TEOPUU BEPOSTHOCTEH.
[Ipaktuueckas pabora «Hacrora Beinanenus | Hadarwoaars M u3y4arhb 4acTOTy COOBITHN B IPOCTHIX
opia» SKCIIEPUMEHTAX, B TOM YHUCJIE C MIOMOILbIO IIU(POBBIX PECYPCOB,
B X0Ji€ IPAKTUYECKONH pabOTHl.
O06o0menne, IIpencraBnenne naHHBIX. IToBTOPATH U3yYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUM.
KOHTPOJIb OmnucarenbHasi CTATUCTHUKA. Pemiath 3a1auy Ha npeaCTaBICHUE U ONIMCAaHUE JaHHBIX C
(59 BeposiTHOCTB ciiy4aifHOro COOBITHS. IIOMOIIBIO0 U3YUYEHHBIX XapaKTEPUCTHK.

OO6cyxaaTh TPUMEPHI CITYUYaHBIX COOBITHI, MAJIOBEPOSTHBHIX
Y IPAKTUYECKH JOCTOBEPHBIX CIIyYalHBIX COOBITHI, UX POJIH B
MIPUPOJIE U KU3HU YEJTOBEKA.

8 kiacc (He meHnee 34 u)

HasBanue pa3aeina
(TemMbl) Kypca
(4MCJI0 4ACOB)

OcHoBHOe
cojep:KaHue

OcHoBHBIE BHALI
AeATeTbHOCTH 00y4aroumuxcs

IToBTOpPEHHE Kypca
7 kJ1acca
(4 W)

IIpencraBnenue JaHHBIX.
OnucarenbHasi CTAaTUCTHKA.
Crny4yaitHasi ”3AMEHYUBOCTH.
CpenHue 4ucioBoro Hadopa.
Crny4yaiiHble COOBITHS.
BeposATHOCTH M 4aCTOTHI.
Knaccuueckue Moiesim TeOpun

IToBTOPUTH H3yYeHHOE U BHICTPAaUBATh CUCTEMY 3HAHUH.
Pemiate 3a1a4u Ha IpeACTaBICHUE U ONIUCAHUE JAHHBIX €
MOMOIIbIO0 U3YUEHHBIX XapaKTEPUCTHK.

PemaTtsb 33724y Ha NpeICTaBICHUE TPYNIIMPOBAHHBIX JAHHBIX
W ONHWCAHUE CIIy4YalHOW HM3MEHYHUBOCTH.

Pemiarhb 3a1a4u Ha ONIPEEIICHUE YACTOTHI CIIy4alHbIX
COOBITHI, OOCYXJICHHUE PUMEPOB CITYUYaWHBIX COOBITHUH,




BepOﬂTHOCTCfIZ MOHE€TA U UurpajibHasi KOCTb.

MaJIOBEPOSITHBIX U MTPAKTUYECKU JOCTOBEPHBIX CIIyYalHBIX
COOBITUH, UX POJIM B IIPUPOJIE U JKHU3HU UYEJIOBEKa

MHuo:xkecTBa (4 4)

MHO0XkeCcTBO, ITIOAMHOKECTBO.
Ornepauuu HaJl MHOXKECTBAMU:

O6’be,Z[I/IHeHI/Ie, MNEPECCUCHUC, AOIMOJIHCHUC.

CaBoiicTBa ornepanuii HaJl MHOXKECTBaMH:
MepeMEeCTUTEIbHOE, COUETATEIbHOE,
pacupeaeauTeabHOE, BKIFOUEHHUS.
I'pacduueckoe mnpencTaBieHHE MHOXKECTB.

OcBauBaTh NOHATHUA: MHOXKECTBO, 3JIEMEHT MHOXKECTBA,
MOJIMHOYECTBO.

BbINOJHATH onmepanyMy HaJl MHOXXECTBaMU: OObEIUHEHUE,
IIEpeceUYeHue, NOIOJIHEHHUE.

Hcnoab30BaTh CBOICTBA: IEPEMECTUTENIHLHOE, COYETATENIHHOE,
pacnpeaeanuTeabHOE, BKIIOYEHHUS.

Hcnoab3oBath rpaduieckoe npeacTaBlIeHue MHOKECTB MPU
OIMCAaHUU PEATHHBIX MPOIIECCOB U SIBJICHUM, TIPU PEIICHUH 3a]1a4
U3 IPYTUX yYEOHBIX TPEIMETOB M KYPCOB.

BepositHOCTB
CJIy4ailHOTO COOBITUSA

(6 1)

DnemMeHTapHbIE€ COOBITUS.
CnyyaiiHble COOBITHUSL.
BraronpusTcTBYyOIIKE AMEMEHTAPHBIE
COOBITHSL.

BepositTHoCcTH COOBITHIA.

OnsbITH € paBHOBO3MOYKHBIMU
3JIEMEHTAapHBIMU COOBITUSIMU.
CrnyyaifHblii BBIOOD.

[Tpaktuueckas pabora «ONbBITHI €
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

OcBanBaTh NOHATHS: DJIEMEHTAPHOE COOBITHE, CIIydaiiHOe
COOBITHE KaK COBOKYITHOCTb 0JIarONpPHUSTCTBYOIINX
3JIEMEHTAPHBIX COOBITUI, PABHOBO3MOXKHBIE 3JIEMEHTAapHbIE
COOBITHS.

PemiaTh 3agaum Ha BEIYUCIICHUE BEPOATHOCTEN COOBITHUM MO
BEPOSITHOCTSIM 3JIEMEHTapHBIX COOBITHUN CIIy4ailHOTO OMbITA.
PemiaTh 3agaum Ha BbIYUCIIEHUE BEPOATHOCTEN COOBITH B
OMBITaX C PABHOBO3MO>XHBIMH 3JIEMEHTapPHBIMHU COOBITUSIMHU, B
TOM YHCJIE C TOMOIIBIO KOMITBIOTEPA.

IIpoBOAMTH M U3Y4aTh ONBITHI ¢ PABHOBO3MOXXHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMU (C UCIIOJIb30BAHUEM MOHET,
WUTpaJIbHBIX KOCTEH, IPYrMX MOJENEN) B XOAE NMPAKTUUECKON
paboThI.

BBenenue B TeopHIo [epeso. OcBauBaTh NOHATHS: JEPEBO Kak rpad 6e3 nukia, BUcsdas
rpagos CaolicTBa JepeBa: €IMHCTBEHHOCTD ITYTH, BeplIMHa (JIUCT), BETBb JIEPEBA, ITyTh B AEPEBE, NUaMETp AepeBa.
(4 9) CYyIIIECTBOBAHHUE BUCSYEH BEPIINHBI, CBA3b H3yuars cBoOlicTBa JepeBa: CylIeCTBOBaHUE BUCSYEI BEPIIUHBI,
MEX/1y YHUCIIOM BEPILIMH U YUCIOM PEOED. €IMHCTBEHHOCTH ITyTH MEXIY JIBYMsI BEPITMHAMH, CBSI3b MEXKITY
[IpaBmiIO yMHOXXEHHUSI. YHUCJIOM BEPIIMH U YUCIOM PEOED.
Pemiats 3a7aum Ha NOMCK W MEPEUYMCIICHUE ITyTEU B
JiepeBe, OIlpeJieJIeHHe 4Yucia BepIIuH uim pEOep B AepeBe,
00x0/1 OMHAPHOTO JIepeBa, B TOM YHUCJIE€ C IPUMEHEHHUEM
MpaBUJIa YMHOKEHUS.
Cayuaiinblie I[IpoTuBOMOIOXKHOE COOBITHE. OcBauBaTh NOHATHS: B3aUMHO ITPOTHBONOJIOKHBICS
coObITHS Juarpamma Ditnepa. COOBITHE, OTIepalluy HaJ COOBITUSIMHU, OOBEIMHEHUE U
(8 1) OObennHEeHNE U IepeceyeHue COOBITHIA. nepecedeHrue coObITUM, fuarpamma Disepa (Dinepa—

HecoBMmecTHBIE COOBITHUA.

BenHa), COBMECTHBIC 1 HECOBMECTHBIC COOBITHSI.




dopmyia CI0KEHUS BEPOSITHOCTEM.

IIpaBu10 YMHOXKE€HHUSI BEPOSITHOCTEM.

Y ci10BHasA BEPOATHOCTD.
He3aBucumsble coObITHS.
IIpencraBnenne ciy4alHOro
SKCIEPHUMEHTA B BUJE AEpeBa.

HN3yuaTth TeopeMbl 0 BEPOSITHOCTH OOBbEAUHEHUS JIBYX
coObITHM ((hOopMYyJIBI CIIOKEHUS BEPOSITHOCTEH ).
PemaTshr 3agaymd, B TOM YHCJIE TEKCTOBBIC 3aJa4yd Ha
onpeJieJIieHUue BEPOSITHOCTEN OOBEIMHEHHUS U TIEpECCUCHUS
COOBITUH C MOMOIIBIO YHCIIOBOM MPSIMOM, TUarpaMm
Diinepa, GOpMYyIIbl CIIOKEHUS BEPOSITHOCTCH.
OcBauBaTh NOHSIITHSA TIPABUIO YMHOXXCHUE
BEpPOSITHOCTEMN, YCIIOBHAsI BEPOSITHOCTb, HE3aBUCUMBIE
COOBITHSI AEPEBO CIIYYAalHOTO OITBITA.

HN3yuaTs cBoiicTBa (OIpeaeneHus) He3aBUCUMBIX
COOBITHIA.

Pemarsb 3a1auyu Ha ornpeieICHUE U UCIIOJIb30BaHUE
HE3aBUCHUMBIX COOBITHH.

PemaTtsp 3a71a4n Ha MOUCK BEPOSITHOCTEM, B TOM YHCJIE
YCJIOBHBIX, C HCIIOJIb30BAHUEM JEpEBa CIyYallHOTO OIbITa

O0600menue,
KOHTPOJIb
(4 v)

[Ipencrasienne qaHHbBIX.
OnucarenbHasi CTaTUCTHKA.

I'padsr.

BeposTHOCTh ciTy4ailHOTO COOBITHS.
DyeMeHThl KOMOUHATOPUKH.

IToBTOPATH N3Yy4YEHHOE U BBICTpAaUBAaTh CUCTEMY 3HAHUM.
PemiaTe 3a1a4u Ha NpeICTaBICHUE U ONIMCAHUE TAHHBIX C
[IOMOILIBIO U3YYEHHBIX XapaKTEPUCTHUK.

PemaTtp 3agaum ¢ nmpumeHeHueM rpagos.

PemiaTe 3aga4m HA HaXO0XKIEHNUE BEPOSITHOCTH CIIy4ailHOTO
COOBITHE 10 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHI, B TOM YHUCIIE
B OIIBITaX C PABHOBO3MOXHBIMU 3 JIEMEHTaAPHBIMU COOBITHUSIMH.
Pemiath 3a1a4m Ha HaXO0XI€HUE BEPOSITHOCTEN OObEIMHEHUS
Y TIepeceyeHus COOBITHI, B TOM YHCJIE HE3aBUCUMBIX, C
HCII0JIb30BaHNEM I'paUUeCKUX MPEACTaBICHUN U JiepeBa
CJIy4allHOI'O OIbITA.

Pemath 3a1a4m Ha nnepeuuncieHne KoMOMHaMM (yuciaa
IIEPECTAHOBOK, YHCJIa COYETAaHUI), HA HAXOXKJICHUE
BEPOSITHOCTEN COOBITHI C TPUMEHEHUEM KOMOUHATOPUKH, B
TOM YMCJIE C UCIIOJIb30BAaHUEM TpeyrojibHuKa llackas.




9 kjacc (He meHee 34 y)

Ha3Banue pa3jaena
(TemMbl) Kypca
(UM CJI0 YACOB)

OcHoBHOe
cojepsKaHue

OcHoOBHBIC BHALI
AeATeJILHOCTH 00y4YaloIIUXCs

IloBTOpPpEeHHEe Kypca
8 kjacca

[IpencraBnenre naHHBIX.
OmnucaresapbHasi CTATUCTHKA.

IloBTOPUTHL M3y4Ye€eHHOE U BBICTPAUBATH CUCTEMY
3HAHUU.

(4 9) Onepanuu HaJl COOBITUSIMU. Pemiats 3 agauyM Ha I pEeACTAaBJICHHUE U ONHCAaHUE
He3zaBucumocTr COOBITHIA. JaHHBIX.
Pemrars 3 ajayMm Ha HaXOXJACHHUE BEPOSITHOCTEH
00BEIMHEHHUS U TIEpECEUCHUS] COOBITUI, B TOM YHCIIE
HE3aBHCHUMBIX, C HCIIOJIb30BaHUEM IrpauuecKux
IpEJICTaBJIEHUN U JiepeBa CIy4yalHOIr0 OmbITa.
Pemars 3 agaum Ha niepeduciieHUe KoMOuHanui (ducia
IIEpPECTaHOBOK, YHCJIa COUYETAaHUI), HA HaX0XJICHUE
BEPOSITHOCTEN COOBITUI C MPUMEHEHHEM KOMOUHATOPUKHU, B
TOM 4YHCJIE C MCIOJIb30BaHUEM TpeyroabHuka Ilackars.
JJIeMEeHThI KomOunaTtopHoe nmpaBuiio yMHOXKEHHUSI. OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO YMHOKEHUS,
KOMOMHATOPUKH IlepecTtaHoBKH. yHnopsigoueHHas napa, Tpolka 0ObEKTOB, IEPECTAHOBKA,
(4 9) dakTopuain. (hakTOpHAN YKCIIa, COYETAaHUE, YHUCIO COYETAHUM,
CoueTaHHE U YUCIO COYETAHUIA. TpeyrojapHuK Ilackans.
TpeyronsHuk ITackains. Pemiarp 3 agaym Ha NEpEeYHCIICHHUE YHOPSJOYEHHBIX Map,
IIpakTnueckas padora «Beruncinenue TPOEK, IEPEUYUCICHUE NEPECTAHOBOK U COYETAaHUMN
BEPOSITHOCTEN C NUCIOJIb30BAHUEM 3JIEMEHTOB Pa3JINYHBIX MHOKECTB.
KOMOMWHATOPHBIX (PYHKIIMHI 3JI€KTPOHHBIX Pemiats 3 agayM Ha NPUMEHEHHE YMCJIA COYETAaHUM B
TaOIUID) anredpe (CokpaiiéHHoe yMHOXeHue, OunHoM HproToHa).
PemiaThb, npumMeHsiss KOMOMHATOPUKY, 3a/1a4l HA BBIYHUCIICHUE
BEpPOSITHOCTEH, B TOM YHUCJIE C TIOMOILBIO JJIEKTPOHHBIX TAOIHI B
X0/ MPAKTUIECKON pabOTHI.
I'eomeTpnueckas I'eomerpuueckast BEpOSITHOCTb. OcBauBaThb NOHATHE FEOMETPUUECKON BEPOSTHOCTH.
BEPOSAATHOCTH Crny4aitHbI BBIOOpP TOYKHU U3 (PUTYPHI HA PemaTtsb 3agaum Ha HAXO0XKJICHUE BEPOSITHOCTEN B OMBITAX,
(4u) IUIOCKOCTH, U3 OTPE3Ka, U3 Ayru MPEJCTaBUMBIX KaK BBIOOP TOYEK U3 MHOTOYT'OJIbHUKA, KpyTa,
OKPY>KHOCTH. OTpe3Ka WUJIU IYTU OKPY>KHOCTH, YHCIOBOI'O NMPOMEXKYTKA
HUcnbiTanusa bepuyuin | Mcnisiranue. OcBauBaTh NOHATHS: UCIIBITAHUE, PJIEMEHTAPHOE COOBITHE B

(6 u)

VYcnex u Heynayva.

Cepusi ucnbITaHUN 10 IEPBOrO yCIIEXa.
Hcnerranus bepnynnu.

BepostHOCTH COOBITHII B CEpUU UCTIBITAHUNA

HCTIBITaHUHU (YCIIEX M HeyJaua), Cepysl UCIIBITAHUH, HACTYIICHUE
IIEpBOro ycrexa (Heyaauu), cepus UCObITaHUM bepHysu.
Pemats 3aga4u Ha HaX0XKJCHUE BEPOSTHOCTEH COOBITHI B
CEpUM UCIBITAHUI 10 NEPBOr0 yCIEXa, B TOM YHUCJIE C




bepnynnu.
[IpakTuyeckas padota
«Hcnubitanus bepHyim»

IIpUMEHEHHEM (HOPMYJIbl CyMMBI T€OMETPUUECKON IIPOrPECCUU.
PemiaTe 3aga4m Ha HAXOKIEHUE BEPOSITHOCTEN 2JIEMEHTAPHBIX
cOOBITHI B cepuH UCIIBITaHUN BepHysuH, Ha HaXOXKIeHNE
BEPOATHOCTH OIIPEIEIEHHOTO YHCIla YCIIEXOB B CEPUH MCIIBITAHUI
bepnyium.

H3y4yarsb B X0/1€ NPaKTUYECKONW pabOTHI, B TOM YHUCIIE C
MMOMOIIBIO U(PPOBBIX PECYPCOB, CBOMCTBA BEPOATHOCTH B CEPHH
ucnblTaHui bepHysum.

Cayuaiinas
BeJIMYMHA

(6 4)

CnyyaifHasi BEJIMUMHA U pacHpeieieHue
BEPOATHOCTEM.

MartemMaTuueckoe 0KMJaHUuEe U JUCTIePCHUs
CIIy4allHOW BEJIUYUHBI.

[IpuMmepbl MaTEMAaTUUECKOTO OXKUJAHUS KaK
TEOPETUUECKOT'0 CPETHETO 3HAYECHUS
BEJIMYUHBI.

[TonsaTHE O 3aKOHE OOJIBIITNX YHUCEIL.
HN3mepenne BeposiTHOCTEN € MOMOIIBIO
4acToT.

I[IpumeneHnue 3akoHa OOJIBIIUX YHUCE]I.

OcBouTh NOHATHSA: ClTyyaiiHas BEJIMUWHA, 3HAYCHHUE CIIydallHOU
BEJIMYMHBI, pPaclpeeICHUE BEPOATHOCTEH.

HN3yuaTs 1 00Cy:K1aTh IPUMEPHI JTUCKPETHBIX U HEMPEPBIBHBIX
CITy4alHBIX BEJIMYHH (POCT, BEC YEJIOBEKA, YUCICHHOCTh
HACEJICHUs, IPYyTUe U3MEHUYMBBIC BEJINYUHBI,
paccMaTpuBaBIIMECs B KypCe CTATUCTHKH ), MOJICIIbHBIX
CIIy4YalHbIX BEJIMYUH, CBA3aHHBIX CO CIIyYalHBIMHU ONBITAMU
(OpocaHme MOHETBI, UTPAITBHONM KOCTH, CO CITyYailHBIM
BBIOOPOM M T. II.).

OcBauBaTh NOHATHUSA: MATEMAaTUYECKOE OXKUIaHUE
CIIy4alHOM BEJIMYMHBI KaK TEOPETUUECKOE CPENHEE 3HAUCHHUE,
JIUCTIEPCHS] CIIy4YallHOM BEJIMYMHBI KaK aHAJIOT JUCIEPCUU
YHUCJIOBOrO Habopa.

Pemiats 3 agauMm Ha BBIUMCICHHE MATEMaTUYECKOIO
OXKHUJIAHUS U JUCHEPCUN JUCKPETHOU CIIyYailHOW BEJIMYUHBI
10 33a/IJaHHOMY pacOpenesICHUI0, B TOM YHUCJIE 3a/a4,
CBSI3aHHBIX CO CTPAXOBAHUEM U JIOTEPESIMU.

3HAKOMHUTBCH C MATEMATUYECKHUM OKHUJIAHUEM U TUCIIEpCUEN
HEKOTOPBIX paclpeIeICHUN, B TOM UHCJIE PaCIpeICTICHUS
ClIy4yallHOM  BEJIMUMHBI «YHUCJIO YCIIEXOBY» B CEPUU
ucnbelTaHni beprysum.

HN3yuaTh 4acTOTY COOBITHS B IOBTOPSIIOIINXCS CITyYalHBIX
OMbITaX KaK C JyYalHYyIO BEIIUYHHY.

3HaAKOMHUTBCSI C 3aKOHOM OOJIBININX Yrcel (B popme
Bepuynnn): mpu OOJBIIOM YHCIIE OTIBITOB YaCTOTa COOBITHS
ONU3Ka K ero BepOsITHOCTH.

Pemrars 3 ajadyM Ha U3MEPEHUE BEPOSITHOCTEN C MOMOILBIO
4acToT.

OO6cyxaaTh poJIb 3aKOHA OOIBIINX YHUCET B 000CHOBAaHUU
4aCTOTHOT'O METOJIa U3MEPEHMSI BEPOSITHOCTEM.




OO6cy:kaaTh 3aKOH OOJBIINX YHCEI KaK IIPOsIBJICHUE
CTaTUCTUYECKON YCTOMYNBOCTH B U3BMEHYMUBBIX SBJICHUSAX, POJIb
3aKOHA OOJIBIIINX YMCEI B IPUPOJIC U B KU3HHU YEIIOBEKA.

O06o0menne,
KOHTPOJb (10 u)

IIpencraBnenue JaHHBIX.

OnwucarenbHasi CTaTUCTHKA.

BeposiTHOCTB ciiy4yailHOTO COOBITHE.
DJIeMeHThl KOMOMHATOPHUKH.

Cryualinple BEJIMYUHBI Y pacHpeneIeHUs.

IToBTOpPUTL M3y4YEeHHOE U BBICTPAUBATH CUCTEMY

3HAHUH.

Pemiars 3 agayM Ha II pEACTABJICHUE U ONMCAaHUE
JIAHHBIX.

Pemiath 3 ajauyM Ha HaXOXXJICHHUE BEPOSITHOCTEH COOBITHH, B
TOM YMCJIE B OIIBITaX C PABHOBO3MOXHBIMM DJIEMEHTApPHBIMHU
COOBITHUSIMHU, BEPOSITHOCTEH OObEAUHEHUS U TIEPECCUCHUS
COOBITUI, BBIYUCIICHUE BEPOSITHOCTH B OIBITAX C CEPUSIMU
CIIy4YallHbIX HWCHBITAHUIA.

IIpu pa3paboTke paboueill nporpaMMbl B TEMaTHUYECKOM IUIAaHUPOBAHUH JIOJKHBI ObITh YYTEHbBI BO3MOKHOCTH UCHOJIb30BaHUSA
SJIEKTPOHHBIX (IU(PPOBBIX) 0Opa3z0BaTEIbHBIX PECYPCOB, SIBISIIONIUXCS y4eOHO-METOAMYECKUMU MaTepuaiamMu (MyJIbTUMEIUNHBIC
MIPOrPaMMBbl, SJIEKTPOHHbBIE YUEOHUKHU U 3a/IaUHUKH, 3JIEKTPOHHbIE OUOINOTEKH, BUPTYyaJibHbIE JJAOOPAaTOPUHN, UTPOBBIE IIPOTPaAMMBI,
KOJUJIEKIINU [U(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB), UCTIOJIB3YyEMbIMU /I OOyYE€HUS] U BOCITUTAHUS Pa3JIUYHbIX TPYIIN MOJIb30BaTelNeH,
MPEJICTABJIEHHBIMHU B 3JIEKTPOHHOM (LIU(POBOM) BUAE U PEeaTU3yIOIIUMU AuaakTuueckue Bo3sMoxxHocTu KT, conepkanue KoTOpbIX
COOTBETCTBYET 3aKOHOJATEIbCTBY 00 0Opa30BaHUU.




