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MNOACHUTEJIBHASA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEAMETA «MATEMATUKA»

IIpumepnass pabouasi mporpamMma IO MaTe€MaTHUKE Jisi OOyYarolIuXCs
5—9 kitaccoB pazpaboraHa Ha ocHoBe dejiepallbHOrO roCcyJapCTBEHHOIO
00pa3oBaTEeIbHOTO CTaHJapTa OCHOBHOIO OOIIEroo0pa3oBaHUs C YYETOM U
COBPEMEHHBIX MHUPOBBIX TPEOOBAHUU, MPEABIBISIEMbIX K MaTEMAaTHYECKOMY
oOpa3zoBaHHIO, W  TPAJUIUA POCCHUMCKOrO OOpa3oBaHUsl, KOTOpPHIC
o0ecrneuynBaloT OBJIQJICHUE KIIFOUEBBIMHM KOMMETEHIMSIMHU, COCTABJISIIOIIIUMHU
OCHOBY JJIsI HEIPEPBIBHOTO OOpa30BaHUSI M CaMOPA3BUTHS, a TaKXKe
EIOCTHOCTh OOLIEKYJILTYPHOTO, INYHOCTHOTO ¥ MO3HABATEJIHLHOTO PAa3BUTHSI
oOyyaromuxcsi. B pabodeit nporpamMme ydT€Hbl HJAEH U MOJOXEHUS
Konuenmuyu pa3BuTusi MaTreMaTH4YeCcKoro ooOpazoBaHuss B Pocculickoii
denepanuu. B snoxy mudpoBoit Tpanchopmaiuu Bcex chep 4eIoBEeUESCKOU
JIeSITEJIbHOCTH HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM
0e3 0a30BOM MaTeMaTHYECKOM TMOJATOTOBKU. YK€ B IIIKOJE MaTeMaTHhKa
CIIY>KUT OTIOPHBIM MPEAMETOM JIJIsl UBYUCHUSI CMEXHBIX AUCIIUILINH, a MOCJIe
IIKOJIbI peanbHOMU HEOOXOAUMOCTBIO CTaHOBUTCS HEIMpEepbIBHOE
oOpa3zoBaHHe, 4TO TpeOyeT MOJHOIEHHOW 0a30BOM 00IecoOpa3zoBaTeIbHOM
NOJrOTOBKM, B TOM 4YHCJIE€ M MaTeMaTH4YeCKOU. IDTO OOYCIOBJICHO TEM,
4TO B HamM AJHU  pacTéT 4Ymcio mnpodeccuif, CBS3aHHBIX C
HEMNOCPEJICTBEHHBIM MPUMEHEHUEM MaTeMaTUKU: U B cdepe DKOHOMHUKH, U
B Ou3Hece, U B TEXHOJOTHUYECKHUX OOJIaCTIX, M Ja)k€ B T'yMaHUTAPHBIX
cepax. Takum o00Opa3omMm, KpPyr IIKOJIBHUKOB, JII KOTOPHIX MaTeMaTHKa
MOET CTaTh 3HAYUMBIM
OpEeaAMETOM, PACIHUPSICTCS.

IlpakTHueckass MNOJE3HOCTh MAaTE€MAaTHUKHA OOYCIOBJI€HAa TEM, 4YTO €€
npeaAMEeTOM SIBJISIOTCS (yHAaAMEHTaJIbHbIE CTPYKTYpbl HaIIEro Mwupa:
MMPOCTPAHCTBEHHBIE  (GOpMBI U  KOJIUYECTBEHHBIC  OTHOIIICHHUS  OT
MPOCTEUININX, YCBAMBAC€MbIX B HEIOCPEACTBEHHOM OIIbITE, 10 JOCTATOYHO
CJIIOKHBIX, HEOOXOJIMMBIX JIJISI Pa3BUTUSI HAYYHBIX U MPUKIAIHBIX Uaei. bes
KOHKPETHBIX MaTeMaTU4YEeCKUX 3HAHUU 3aTPyJHEHO MOHUMAaHHE MPUHIIUIIOB
YCTPOWCTBA UM MCIOJIb30BaHUSI COBPEMEHHOW TEXHHUKHW, BOCOPHUATHE U
WHTEpHOpETALIUI pa3zHooOpa3HoM COLIMAJIbHOM, HKOHOMMHYECKOM,
MNOJUTUYECKOUN nHpopmanuu, Masiond¢eKkTUBHA HOBCEIHEBHAs
OpakTHYeCKass JAeATECHbHOCTh. KaXIoMy dYenoBEeKy B CBOE€U IKU3HHU
MIPUXOJUTCST BBIMOJHSITh PAcUYE€Thl U COCTABJISITH AJITOPUTMbI, HAaXOIUTh U
NPUMEHSTH bopmyibl, BJIAZIETh OpakTUYECKUMU opueéMamMu
T€OMETPUYECKUX WUBMEPEHUU U TOCTPOCHHUM, YuTaTh HHMOpPMAIIHIO,
MMPEJICTABJICHHYIO B BHUJE TAOJUII, AHarpaMm U rpaduKoB, )KUTh B YCIOBHUSIX
HEOIIPEACIEHHOCTU U INOHUMATh BEPOSITHOCTHBIM XapakTep CIIy4YyanHbIX
COOBITH.



OIHOBPEMEHHO C pacUIMpeHueM cdep NOpUMEHECHUS MaTeMaTUKHU B
COBPEMEHHOM OOIIecTBe BCE Oosiee BaAXKHBIM CTAHOBUTCS MaTeMaTUYECKUN
CTWJIb MBIIIUICHUS, HOPOSIBISIONIUNCA B OIIPEICIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpomecce m3ydeHUss MaTe€MaTHKU B apceHall MpPUEMOB H
METOJ/IOB MBIIIJICHUSI YEJIOBEKa E€CTECTBEHHBIM OOpa3oM BKIIOYAIOTCS
WHIYKIUS U JIeAyKIIUs, 0000IIeHne 1 KOHKPEeTHU3alusl, aHaJIn3 U CUHTE3,
Kj1accuuKkalus W CcUcTeMaTu3alus, aOcTparupoBaHHE ¢ aHaJIOTHUSL.
OOBEKTHI MaTEeMaTUYECKUX YMO3aKIIIOUeHUH, mpaBuiIa ux
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXaHU3M JIOTUYECKHUX MOCTPOCHUM,
CIIOCOOCTBYIOT BBIPpAOOTKE yMEHUsT (HOpMyJIMpPOBATH, OOOCHOBBIBATH U
JTOKA3bIBATh CYXJICHHUS, TEM CaMbIM Pa3BHUBAIOT JOTHYECKOE MBIILICHHE.
Benymass poap OpUHAMIISKUT MaTeMaTHKe W B (QopMHUpOBaHUU
AJTOPUTMHUYECKON KOMIIOHEHTBHI MBIIIJICHUST W BOCHHUTAHUM YMEHHUH
JIECTBOBATh IO 3aJIJaHHBIM aJITOPUTMaM, COBEPIIIEHCTBOBAaTh M3BECTHBIC
U KOHCTPYUpPOBaTh HOBBIC. B mporiecce penieHuss 3amad — OCHOBOU
y4eOHOUN AesATEIPHOCTH Ha YypOKaxX MaTEeMaTHKH — Pa3BUBAIOTCS TaKKe
TBOpYECKasi UIPUKIJIATHAS CTOPOHBI MBIIIJICHUS.

OOyueHue MareMaTuke Ja€T BO3MOXKHOCTH Pa3BHUBaTh y OOYyYarOIIUXCS
TOYHYIO, PAllMOHAJIBLHYIO W HWHPOPMATHBHYIO pE€Yb, YMEHHE OTOHUpaTh
HauOoJjiee IOAXOJSIIME  SA3BIKOBBIC, CHUMBOJIMYECKHE, TIpaduueckue
CpeAcTBa AJIs BBIPAXKEHUS CYXKJACHUN U HATJISJAHOTO UX IPEACTABIECHUSL.

HeoO6xoauMbIM  KOMITOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM
TOJIKOBAHUM SIBJISIETCST OOIee 3HAKOMCTBO C METOJaMM [O3HaHUSA
JIEUCTBUTEIBHOCTH, TIPESACTABJICHHUE O TIPEeAMETE U METOJaX MaTeMaTUKH, UX
OTJIMYMM OT METOJIOB JAPYIHMX €CTECTBEHHBIX U T'yMAaHUTApPHBIX HayK, 00
OCOOCHHOCTSX TIPUMEHEHHUSI MaTEeMaTHUKH Ui pEIIeHUs] Hay4YHbIX |
MPUKJIIAIHBIX 3a7a4. Takum oOpa3om, MaTeMaTUYeCKOEe 0Opa30BaHUE BHOCUT
CBOM BKJIaJ] B POpMUPOBAHUE OOLIEH KYJIbTYyPhl UEJIOBEKA.

N3yuenne MmaTeMaTUKHU TaK>Ke CIIOCOOCTBYET 3CTETUUECKOMY BOCIIMTAHUIO
YeJloBeKa, MNOHUMAHHUIO KpacoThl HW  M3SIIEeCTBA  MaTEMaTHYECKHUX
paccyXJIeHUH, BOCIPHUATUIO T€OMETPUUECKUX (OpPM, YCBOCHHUIO HJEHU
CUMMETPHU.



HEJN 1 OCOBEHHOCTHU U3YYEHUA YUYEBHOI'O TIPEAMETA
«MATEMATUKA». 5-9 KIIACCBI

HpI/IOpI/ITeTHBIMI/I oeirsiMn O6Y‘I€HI/IH MaTreMaTuke B 5—9 KJiaccax
SABJIAIOTCA:

—@dopMHUpOBaHUE I[EHTPAITbHBIX MaTEMaTHYECKHUX TMOHATHH (YHCIIO,
BEJIMYMHA, TeoMeTpuueckasi purypa, nepeMeHHasi, BepoITHOCTb, (DYHKIIHS),
00ecIIeYnBaloINX MPEEMCTBEHHOCTh U MEPCHEKTUBHOCTh MaTeMaTHUECKOT'O
o0Opa3oBaHusl 00yYarOLIUXCS;

— noJiBe/iIcHUEe OOydYaronmumxcss Ha JOCTYITHOM JJIsi HHUX YPOBHE K
OCO3HAHUIO B3aWMOCBSI3U MAaTE€MaTUKH U OKPY KArOIIEro Mupa, NOHUMaHUue
MaTEeMaTUKH KaK 4acTH OOIlIeH KyJIbTYpPhl YEJIOBEUYECTBA;

— Pa3BUTUC HWHTCIUVICKTYAJIBHBIX MW TBOPYCCKUX CIIOCOOHOCTEH
O6yanOIHI/IXC}I, MMO3HAaBaTCIbHOU AKTHNBHOCTH, HCCJICIOBATCIIbCKHUX YMGHKﬁ,
KPUTUYHOCTHU MBIINIJICHUA, HHTCPCCA K U3YUCHHUIO MaTCMAaTUKU,

—popmupoBanue (PYHKIIMOHAIBHOU MaT€MaTUYECKOW TI'PaMOTHOCTH:
YMEHHUSI PAaClO3HaBaTh MNPOSBJICHUS MAaTEMAaTHUYECKUX MOHSITUN, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaJbHBIX >XHU3HCHHBIX CHUTyallHUsIX W OPU HU3YyYCHUU
IPYyTUX YUYEOHBIX MPEJIMETOB, MPOSIBJICHUSI 3aBUCHUMOCTEH u
3aKOHOMEPHOCTEN, (popMyIUpoOBaTh UX HA SA3bIKE MAaTEMATHUKHU U CO3/1aBaTh
MaTeMaTUYeCKHUEe MOJICIU, TIPUMEHSTh OCBOCHHBIM MaTEeMaTHYECKUU
armnapar TLIsT peleHus NPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
WHTEPIIPETUPOBATHh U OLICHUBATh MOJYYEHHbIC PEe3yJIbTAThI.

OcCHOBHBIE JMHUU COJIEpKaHUsI Kypca MaTeMaTuKd B 5—9 Kiaccax:
«Hucna W BBIUMCICHUS», «Anredpa» («Anredpandyeckue BBIPAXKEHUSD,
«YpaBHEHUS u HEPaBECHCTBA»), «DYHKIIIN, «I'eomeTpus»
(«I"'eomeTrpuyueckue burypst u ux CBOICTBa», «3mepenue
r€OMETPUYECKUX BEIUYMH»), «BepositTHOCTh U crTatuctuka». JlaH Hbie
JIMHUUW Pa3BUBAIOTCS MapajUIeIbHO, KaXXJass B COOTBETCTBUHM C COOCTBEHHOM
JIOTUKOM, OJTHAKO HE HE3aBUCHUMO OJIHA OT APYTroOi, a B TECCHOM KOHTAaKTE U

B3aUMOJICHCTBUU. Kpowme 3TOTO, Ux Oo0OBbEeAUHSCT  JIOTHdecKas
COCTAaBJISIIONIASA, TPAJAUIMOHHO MOPUCYIIAs MATEMATUKE U MPOHU3BIBAIOIIAS
BCE MaTeMaTHYECKHUE KYPChbI 171 COJIep>KaTEeJIbHbIC JIUHUH.

CoopmynupoBanHoe B deqiepalibHOM TOCYyJIapCTBEHHOM OQ(mA30BaTEIbHOM
CTaHJapTE€ OCHOBHOro oO0Omiero oOpa3oBaHusi TpeOOBaHUE  «YMETh
onepupoBaTh MMOHSITHUSIMHU: ornpejiesieHue, akcuoma, TEeopeMa,
JI0OKa3aTeJIbCTBO; YMEHHE  pacho3HaBaTh  WCTUHHBIE W JIOKHBIE
BBICKA3bIBaHUS, TIPUBOAUTH NOPUMEPHI U  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHUSI U OTPHUIIAHUS BBICKA3bIBAHHUI» OTHOCHUTCS KO BCEM Kypcam,
a ¢opMHpOBAHHE JOTHYECKHUX YMEHHM pacripeneisieTrcs IO BCEM TIoJiaM
oOydyeHusT Ha YpPOBHE OCHOBHOTO o0miero obOpa3oBanusi. CoaeprkaHue
o0pa3oBaHUsI, COOTBETCTBYIOIIEE TIPESAMETHBIM pe3yJabTaTaM OCBOCHUS
I[IpumepHoit paboueit mporpaMmbl, pacpeIeIEHHBIM TI0 TOoJlaM OOyYeHHSs,



CTPYKTYPUPOBAHO TaKUM  0Opa3oM, 4YTOObI KO BCEM OCHOBHBIM,
OPUHILUIINAJIBHBIM BOMpocaM oOydaronigecss oOpallajlnch HEOIHOKpPATHO,
4TOOBI  OBJAJEHUE  MaTEeMAaTUYECKUMHU  TIOHSITUSIMU W HaBbIKAMHU
OCYILECTBJISUIOCH MOCJIEAOBATEIbHO W IIOCTYNATEJIbHO, C COOJIOAEHUEM
MPUHIMIA OPEEMCTBEHHOCTH, a HOBBIC 3HAHHUS BKIIOYAJIUCHh B OOIIYIO
CUCTEMY MaTeMaTUYEeCKUX MPEJACTABICHUN OOyYaromIuXCs, pacuiapsia u
yri1younsis e€, o0pa3ysi MpOYHbIE MHOYKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O ITPEAMETA «MATEMATHKA» B YYEBHOM IUTAHE

B cootBercTBUU ¢ DeaepalibHbIM TOCYJIapCTBEHHBIM 0Opa3zoBaTeIbHBIM
CTaHJIapTOM OCHOBHOTO OOIIIETO OOpa30oBaHUS MaTeMaTUKa SIBISIETCS
o0s13aTeNnbHBIM TIPEIMETOM Ha JaHHOM YypoOBHEe oOpa3zoBaHus. B 5—9
KJlaccax y4eOHbIM mnpeaMmer «MaremaTtuka» TPAAUIMOHHO H3y4YaeTcs B
paMKax CcIeayrommux ydeOHBIX KypcoB: B 5—6 Kkimaccax — Kypca
«Marematuka», B 7—9 Kj1accax — KypcoB «Anredpa» (BKIro4asi SJJI€MEHThI
CTaTUCTUKU W Teopum BeposTHocTer) u «l'eomerpusi». Hacrosiei
OporpaMMoii BBOJMTCS CaAMOCTOSATENIbHBIN y4eOHBIU Kypc «BepossTHOCTh M
CTaTUCTHUKA».

Hacrtosimeil mnporpamMmoi ImpeaycMaTpUBaeTCs BBIJICIEHHUE B YYEOHOM
JIaHE HAa U3y4YCHHE MaTeMaTHKU B 5—6 kJj1accax 5 yuyeOHbBIX HaCOB B HEJICITIO
B T€UYEHHE KaXJOoro roja obydeHus, B /—9 kiaccax 6 y4deOHBIX 4AaCOB B
HEJICITIO B TEYCHHE KaXJ0T0 Toga o0ydeHus, Bcero 952 ydeOHBIX Haca.

TemaTnyeckoe MUJIAHUPOBAHUE YUYEOHBIX KYpCOB U PEKOMEHIYyeMOE€
pacnpeneseHne y4deOHOro BpPEMEHU MJisi M3YyUYEHUs OTAEJbHBIX TEM,
NPENJIOKEHHBIE B HACTOSILEH IIporpamMme, HAIO0 paccMaTpuBaTh Kak
MIPUMEPHBIE OPUEHTUPHI B TMOMOIIb COCTAaBUTEJIIO AaBTOPCKOI paboueit
IporpaMMbl U IPEXKAE BCEro YUYUTEIO. ABTOp padoyeil nporpaMMbl BOpPaBe
YBEJIUYUTh WU YMEHBIIUTH MPEJIOKESHHOE YHUCIIO YUYSOHBIX YaCOB HA TEMY,
4TOOBI YIJIyOUTBCS B TEMAaTHUKY, OOJIe€ 3aMHTEPECOBABIIYIO YYEHUKOB, WU
HaIllpaBUTh YCHJIMSI Ha INPEOAOJEHHE 3aTpydHEeHUH. JlomycTuMo Takxke
JIOKAJIbHOE TIepepacIripeieJIeHUe U MNEPECTaHOBKAa DJIIEMEHTOB COJEpKaHUs
BHYTpPHU JJaHHOTO kjacca. KoaudyecTBo mpoBEpOUYHBIX paboOT (TeMaTUdeCcKui
1 UTOTOBBIM KOHTPOJb KadyeCTBa YCBOCHUS yUeOHOro Marepuala) U UX THUI
(camocTOsSITeIbHBIE UM KOHTPOJIbHBIE PadOThl, TECThI) OCTAIOTCS Ha
YCMOTPEHHUE y4duTens. TakKe yduTellb BOpPaBE YBEJIWYUTh WUIJIA YMEHBIIUTH
4HCJIO y4eOHBIX 4acoB, OTBeAEHHBIX B [IpuMepHoOil pabouel mporpamme Ha
0000111IeHne, MOBTOPEHUE, CHUCTEMaTHU3allMI0 3HAaHUW  OO0y4YarolIuXCs.
EnvHcTBEHHBIM, HO MNPUHIUIUAIBHO BaXXHBIM KPUTEPHUEM, SIBJISICTCS
JIOCTUKECHHUE PEe3yIbTaTOB OOYUYEHMsI, YKa3aHHBIX B HACTOSIIECH mporpamMmme.

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHHS1I YYEBHOI'O IIPEJIMETA
«MATEMATUKA»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSI



OcBoenue yueOHOro npeameTa «MaremaTruka» J0JKHO 00ecrednBaTh JOCTHKEHUE Ha
YPOBHE OCHOBHOT'O OOILEro 00pa30BaHUs CIEIYIOIIUX JMYHOCTHBIX, METANPEIMETHBIX
U MPEMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB:

JIMHHOCTHBIE PE3VYJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS MpOrpamMMmbl yuyeOHOro mpeamera «MaTemaThKa
XapaKTEepU3yIOTCS:

ITaTproTHUYECKOE BOCIIUTAHUE:

IOPOSBJICHHEM HHTEpeca K IPOLIIOMY M HACTOSLIEMY POCCHMCKOM MaTEMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTH)KEHMSM POCCHUHCKHX MAaTEMaTHUKOB M POCCHMCKOU
MAaTEMAaTUYECKON IIKOJIbI, K MC IOJIb30BAHUIO ITUX JOCTH)KCHHU B JIPYyTrUX HayKax H
NPUKIIATHBIX cepax.

I'paxkaHCKOE M TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJIHEHHIO OOS3aHHOCTEN TpakAaHWHA M pealn3aluy €ro Ipas,
IOPEICTaBICHUEM O MAaTEMaTUYECKUX OCHOBAaX (YHKIMOHHPOBAHMUS Pa3IMYHBIX
CTPYKTYp, SIBICHMH, NpOLEAYp TpakJaHCKOTo o0ImiecTBa (BbIOOpPHI, ONPOCH U IIp.);
TOTOBHOCTBIO K OOCYXICHUIO AITHUUYECKUX IPOOJEM, CBS3aHHBIX C MPAKTUUYECKUM
IIPUMEHEHUEM JIOCTYDKEHMM HayKH, OCO3HAHUEM BAXXKHOCTH MOPAIBHO-DTHUYECKUX
IIPUHLIAIIOB B JACATEIBHOCTU YYEHOTO.

TpynoBoe BociuTaHue:

YCTAaHOBKOM HAa aKTUBHOE y4YaCcTHE B PEUICHWH NPAKTHYECKUX 3a7a4 MATEMAaTUYECKOU
HaIlpaBJICHHOCTH, OCO3HAHMEM BAXXHOCTM MAaTEMaTUYECKOro O00pa3oBaHUs Ha
MNPOTSDKEHUH BCEH KU3HM Il YCHEHIHOW MNpOoQeCcCUOHANbHOU NIEATEIbHOCTH U
pa3BUTHEM HEOOXOJMMBIX YMEHHH; OCO3HAHHBIM BBIOOPOM U  MOCTPOECHUEM
VHAMBUAYAIbHON TpaeKTOpUU 00pa30BaHUS U JKU3HEHHBIX IUIAHOB C Y4YETOM JIMYHBIX
MHTEPECOB U 00ILECTBEHHBIX TOTPEOHOCTEM.

DCTETUYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K AMOIMOHAIBHOMY U 3CTETUYECKOMY BOCHPHUSATHUIO MAaTEMaTUYECKUX
OOBEKTOB, 3aJad, pELICHUM, PpacCYXKIECHUM; YMEHUIO BUJETh MaTEMaTHUYECKHE
3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOT'0 MO3HAHMSA:

OpHUEHTAIMEH B JCATEIHLHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX NPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, MPUPOABI U 00IIeCTBa, TOHUMAHUEM
MaTeMaTHYECKON HayKH KakK cepbl YeIOBEUECKON NEesATENIbHOCTH, ITAOB €€ pa3BUTHS
U 3HAYUMOCTU [UIsl Pa3BUTHs IMBWIM3ALMM; OBJAJACHUEM S3bIKOM MAaTEMaTUKU U
MaTEeMaTHYECKOM KyJIbTypOH Kak CpeJCTBOM IIO3HaHMsS MHpA; OBJIAJCHUEM
POCTEHIINMU HaBbIKAMU HCCIEA0BATEIBCKOMN e TEIbHOCTH.

dusnueckoe BOCHHUTAaHUE, (POPMHUPOBAHUE KYJIbTYPHI 3J0POBbS M SMOIMOHAIBHOIO
OJ1aronoTyyusi:

TOTOBHOCTHIO TPHMEHATh MaTeMaTHYECKHWE 3HAHUS B HHTEpECax CBOETrO 370POBbs,
BEJICHUS 3/10pOBOT0 00pasza U3HU (310pOBOE NMUTaHUE, COANaHCHPOBAHHBIN PEXKUM
3aHATUA W OTAbIXa, peryispHas (usnueckas AakTUBHOCTbH); C(HOPMHUPOBAHHOCTHIO
HaBbIKa pedIiekcuy, IpU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO K€ MpaBa JIpyroro
YeJioBeKa.



IK0JIOrHYecKoe BOCIIUTAHHUE:

OpHEHTAaIlel Ha MPUMEHEHNE MaTEeMAaTHYEeCKIUX 3HAHWUN JIJIS PEIIeHus 3a7a4 B 001acTH
COXPaHHOCTH OKPYXKAIOIIEH cpeapl, TUIAHUPOBAHUSA TIOCTYIIKOB M OICHKH WX
BO3MOJKHBIX TIOCIICICTBUN I OKPYXKAIOMIEH Cpeabl; OCO3HAHWEM TJ100abHOTO
XapaKkTepa SKOJOTUUECKUX TPOOJIEM U IyTeH UX peIeHUSI.

JIMdHOCTHBIE  PE3yNbTaThl, OOECIEYMBAIOIINE aJaNTalWi0  O0ydJaroImerocs K
WU3MEHSIONMMCS YCIIOBHUSM COIMAIBHON U IPUPOTHOU CPEJIbI:

TOTOBHOCTBIO K JCHCTBHUSM B YCIIOBHUSX HEONPEACIEHHOCTH, TMOBBIIICHUIO YPOBHS
CBOCH KOMIIETCHTHOCTH dYepe3 MPaKTUYECKYIO NEATeIbHOCTh, B TOM YHCJIE yMEHUE
VUHUTHCS Y APYTUX JIOACH, TPHOOpETaTh B COBMECTHOW ACATEIHPHOCTA HOBBIC 3HAHUSA,
HAaBBIKM W KOMIICTCHIINH U3 OTBITA APYTHX;

HEOOXOIMMOCTBIO B (POPMHUPOBAaHUU HOBBIX 3HAHWUH, B TOM 4YHUCIC (HOPMYIUPOBATH
UJIeH, TIOHATHS, TUTIOTE3hI 00 0OBEKTaX U SBJICHHUSIX, B TOM YHCIIC paHEee HE MU3BECTHBIX,
0CO3HaBaTh NEeHHUIMTHI COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH, TUTAHUPOBATH CBOE
pa3BUTHC;

CITIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaIMI0, BOCIPHUHUMATH CTPECCOBYIO
CUTyallMI0 KaK BBI30B, TPEOYIOIMN KOHTPMEp, KOPPEKTHPOBATH MPUHUMAEMBIC
pemeHuss W JACUCTBUSA, (OPMYIUPOBaTh M OICHUBATh PHUCKH U  TIOCIICICTBUSA,
(hopMUpOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbie  pe3yibTaThl  OCBOGHMS  MPOTpaMMbl  y4eOHOro  MpeaMera
«MareMaTrka» XapakTepU3yIOTCS OBJAJCHUEM YHUBEPCAJIbHBIMH IO3HABATEIbHBIMU
JEHUCTBUAMH, YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMU U YHUBEPCATbHBIMU
PETYJISTUBHBIMU JCHCTBUSMU.

1)  VHuBepcalbHbIC IO3HABATCIBHBIC JCHCTBHS OOECICUYMBAIOT (OPMUPOBAHUE
0a30BbIX KOTHUTHUBHBIX IPOIIECCOB OOYYAOMIMXCS (OCBOGHHWE METOJIOB ITO3HAHUS
OKPYXKAIOLIEr0 MHUpa; MPUMEHEHUE JIOTHYECKUX, HCCIEI0BATEIbCKUX OIEepaluu,
yMeHu# paboTtaTth ¢ HHGOpMAIIHEH ).

ba3oBrle Jornueckue nercTBU:

—  BBISBIAATH M XapaKTE€pU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTUYECKHX
O0OBEKTOB, TOHSATHUM, OTHOIICHUN MEXIY MOHATHUSAMU;, (POPMYJIHUPOBATH OIpPEIACICHUS
MOHATUM; yCTaHABIMBAaTh CYIIECTBEHHBIM MPU3HAK KIACCU(PUKAIIMU, OCHOBAHUS IS
000011IeHHS U CPAaBHEHHUSI, KPUTEPUU TPOBOJUMOTO aHAIN3A;

—  BOCHPHUHUMATb, dbopMyIMpOBaThH U peoOpa3oBbIBAThH CYXKJICHUSI:
YTBEPIUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIIHNE; YCIOBHBIC,

—  BBISBIATh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IMPOTUBOPEYUS B
(daxkTax, JaHHBIX, HAOMIONCHUSAX U YTBEPXKACHUAX; IMpejarath KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

—  JeNaTh BBIBOABI C HCHOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUI 110 aHAJIOTHH;

—  pa3buparh JI0Ka3aTEIbCTBA MATEMATHYECKUX YTBEPXKIACHUN (MpsMbIE U OT
MIPOTUBHOIO), MPOBOJIUTH CaMOCTOSITENIbHO HECJIOKHBIE JI0Ka3aTeIbCTBa
MaTeMaTu4ecKknXx (HaKTOB, BBICTPAWBATH APTYMEHTAIMIO, MPUBOJIUTH TPUMEPHl U



KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

—  BBIOMpATh ciocol perieHus yueOHO! 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pellieHus1, BEIOMpaTh HanboJee MOAXOIANINN C YIETOM CaMOCTOSITEIBHO BBIICIEHHBIX
KpUTEPHUEB).

Ba3oBrble ucciieqoBarejbLCKe J1elCTBUA:

—  HCIONB30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKANA HWHCTPYMEHT IO3HAHUS;
(bopMyIIMpOBaTh BOMPOCHI, (PUKCUPYIOIINE TPOTUBOPE YHE, TPOOIEMY, CAMOCTOSITEITLHO
yCTaHaBIMBAaTh UCKOMOE U JaHHOE, (POPMHPOBATH THUIOTE3Yy, apTyMEHTUPOBATH CBOIO
MO3UINI0, MHCHHUE;

—  TMPOBOJUTH IO  CaMOCTOSITEIPHO  COCTABJICHHOMY TUIaHy  HECJIOKHBIN
DKCIIEPUMEHT, HEOOJBIIOE HCCICJOBAaHME II0 YCTAHOBJICHHIO  OCOOCHHOCTEU
MaTeMaTU4eCKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOI;

—  CcaMOCTOSATENTbHO (HOpMYIHpPOBaTH OOOOIICHHWS W BBIBOJABI MO peE3yJibTaTaM
NPOBEAEHHOTO HAOJIOICHNS, UCCIICOBAHMSI, OIEHUBATh JOCTOBEPHOCTH IMOTYYCHHBIX
pE3yJIbTaTOB, BHIBOJOB U 0000IIEHUI;

—  TPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE TpoIecca, a TakkKe BbIIBUTaTh
MIPEANOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabota ¢ nundopmariueii:

—  BBUIBIATH  HENOCTATOYHOCTh W  HM30BITOYHOCTh HWH(POpPMAIUH, JAHHBIX,
HEOOXOIUMBIX JIJISl pEIICHHUS 3a/1a4H;

—  BBIOMpATh, aHAJIW3UPOBATh, CHUCTEMATH3UPOBATH W  HHTEPIPETHUPOBATH
WH(GOPMAIIMIO Pa3INYHBIX BUIOB U (HOPM MpeICTaBICHHS,

—  BBIOMpaTh (hopMy MpeACTaBIICHUS MHPOPMAIMN U WILTIOCTPUPOBATH pelacMble
3aJla4d CXeMaMH, TuarpaMmMaMu, THOHM rpaduKoi 1 uX KOMOUHAIIMSIMH,

—  OlIGHUBATh HAAEKHOCTh MH(DOPMAIIUU TT0 KPUTEPHAM, TIPEJIOKCHHBIM YIUTEIEM
WM COPMYIIMPOBAHHBIM CAMOCTOSATEIBHO.

2) YHuBepcaabHbIC KOMMYHUKATHBHBIC TIEVCTBUS 00eCIeYnBaOT
c(hOpPMHUPOBAHHOCTH COIIMATBHBIX HABBIKOB 00YYaAIOIINXCS.
OOmieHue:

—  BOCIpPUHHMMATh U (POPMYIHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCJIOBUSIMH U
LEeIsIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUSI B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS M0 XOAY PEIICHMs 3a7a4yld, KOMMEHTUPOBATh
ITOJTyYEHHBIA PE3yJIbTaT;

— B Xo0j€ OOCYXJEHHUs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJIeMBbl, pelIaeMon 3aJadyM, BbICKa3bIBaTh UJEH, HALIEJIEHHbIE HAa MOMCK PEIICHHUS;
COMOCTAaBJIATb CBOM CYXIEHUS C CYXACHUSMU JPYTHMX YYaCTHUKOB JIMAJora,
oOHapyXUBaTh pa3Inyue U CXOJACTBO MO3ULIUN; B KOPPEKTHON PopMe (HopMyaupoBaTh
pa3HOIJIACHsl, CBOU BO3PAKEHUS;

—  NPEACTaBIATH pEe3yJbTaThl PELICHUS 3a/ayd, 3KCIIEPUMEHTA, HCCIIEIOBaHUsA,
MPOEKTAa; CaMOCTOSATEIBHO BBIOMPATh (OpMAT BBICTYIUIEHUSI C YYETOM 3ajaad
MPE3EHTALUU U OCOOEHHOCTEHN ayTMTOPHUH.

CoTpyaHUYECTBO:

— IIOHMMaTh M MCHOJB30BaTh MPEUMYIIECTBA KOMAHIHOWM W WHIWBHIyaIbHON
pabOThI IPU PEIICHUH YYCOHBIX MATEMATUYECKUX 3a71aY;



—  T[pUHUMATh I€Ib COBMECTHOW JEATENbHOCTH, IUIAHUPOBATh OPTaHHU3AIUIO
COBMECTHOI palOThl, paclpenesTh BUIbl paboT, 10rOBapuUBaThCs, 00CYKIaTh MPOLECC
U pe3ynbTar paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIFOACH;

—  yYacTBOBaThb B TPYMIOBBIX (opmax paboTsl (0OCyXkaeHus, OOMEH MHEHHUSIMH,
MO3TOBBIE HITYPMBI U Jp.); BBIIOJHATH CBOIO YacTh pabOTHI U KOOPAMHHPOBATH CBOU
JEUCTBUS C APYTMMHU WIEHaMU KOMaH/Ibl; OLIEHUBATh KAUYECTBO CBOETO BKJa/la B OOIIMIA
IPOAYKT IO KPUTEPUSIM, CHOPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOAECHCTBHUS.

3)  VYHuBepcadbHBIE PETYJISATHBHBIE JCHCTBUS 0O0eCIEeYHBAIOT (HOPMHUPOBAHHE
CMBICJTIOBBIX YCTAHOBOK U KM3HEHHBIX HaBBIKOB JIMYHOCTH.

Camoopranuzanus:

—  CaMOCTOSTEIbHO COCTaBIIATH IUIAH, AJITOPUTM pELICHUs 3a/1auu (WIH €ro 4acTh),
BBIOMpaTh Cmoco0 pemieHuss ¢ Y4ETOM HMEIOIIUX CsI PEeCypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBAaTh M KOPPEKTUPOBATH BApUAHTHI PEUICHHNA C y4ETOM
HOBOM HH(pOpPMaIUH.

CaMOKOHTPOJIb:

—  BJIAJETh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTpPOJISI IIpolLecca W pe3ysbrara
pelIeHrss MaTeMaTHYeCKOH 3a1auu;

—  TpeABUAETb TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPH PEIICHUU 3a/JayH,
BHOCUTb KOPPEKTHBBI B JIEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

—  OIIGHUBATh COOTBETCTBHE pe3yibTaTa ICSATEIbHOCTH IIOCTaBICHHON IIeNu U
YCIIOBUSIM, OOBSICHATh TPUYUHBI JOCTIDKCHHUS WM HEJOCTIDKEHHUS IIeNd, HaXOIUTh
OLIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3VYJIBTATEI

[IpeameTHbie pe3ynbrathl ocBoeHus [IpuMepHoit paboueil mporpaMmbl O MAaTEMAaTHKE
MPEACTABJICHBI MO TOJAaM OOYYEHHs B CIEAYIOIIMX pa3fesiaXx MporpaMMbl B paMKax
OTHAENIbHBIX KypcoB: B 5—6 kiaccax — Kypca «Marematuka», B 7—9 Kkiaccax —
KYpCOB

«Anrebpay, «['eomeTpus», « BEpoITHOCTb U CTATUCTUKAY.

Pa3zBuTe JOrMYECKUMX MOPEACTABICHUA W  HABBIKOB JIOTUYECKOTO  MBIILUICHUS
OCYIIECTBIISIETCS HA TPOTSHKEHUN BCEX JIET 00YyUYeHHUs B OCHOBHOM IIIKOJIE B paMKaxX BCEX
Ha3BaHHBIX KypcoB. lIpenmonaraercs, 4TO BBITYCKHUK OCHOBHOW WIKOJIBI CMOET
CTPOUTH BBICKA3bIBAHUS W OTPHULIAHWS BBICKA3bIBAHUM, PACNO3HABATH WCTUHHBIE U
JIOKHBIE BBICKA3bIBAHUS, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPDIL, OBJIAJACET MOHITUAMMU:
ONPENEIICHNUE, aKCUOMAa, TEOPEMA, J0KA3aTeIIbCTBO — U HAYUYUTCS UCIIOJIb30BaTh UX IIPU
BBITIOJIHEHUH YY€OHBIX Y BHEYUEOHBIX 3a/1a4.

HNPUMEPHAS PABOYASA IPOI'PAMMA YYUEBHOT' O KYPCA
«MATEMATHKA». 5-6 KJTACCBI

HEJIN U3YYEHUA YYEBHOI'O KYPCA

[IpuopuTeTHBIMU 1ENISIMU O0yUEHUS MaTeMaTHKE B S—6 Kjiaccax SBIISIFOTCS:

—  npojoipKeHue (HOPMUPOBAHMSI OCHOBHBIX MaTE€MaTHYECKHX MOHSATHH (4Yucio,



BEJIMYMHA, TeoMeTpuyeckass (¢urypa), 0OECHeuMBaIOMIUX MPEEMCTBEHHOCTh U
HEPCIEKTUBHOCTh MAaTEMAaTUYECKOr0 00pa3oBaHusl 00ydarouxcs;

—  pa3sBUTUE HWHTEIUICKTYyaJbHBIX W TBOPYECKUX CHOCOOHOCTEH O0O0ydJarommxcs,
II03HABATEJIbHOW AaKTUBHOCTH, WCCIIENOBATENBCKUX YMEHHMM, MHTEpPECAa K H3YyYECHHIO
MAaTEMaTUKH;

—  [oABeAcHHE OO0ydarouxXcs Ha JOCTYIIHOM /I HHMX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATHKHU U OKPYKAIOIIETO MUPa;

—  (QopmupoBaHue (PyHKIMOHAIBHON MaTEeMaTHYECKOM TI'PAMOTHOCTH: YMEHUS
pacrmo3HaBaTh MAaTeMaTHYEeCKHE OOBEKThl B PEAIbHBIX JKU3HEHHBIX CHUTYaIlUsX,
IIPUMEHATh OCBOCHHBIE YMEHHs JUIA PELICHUS IPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad,
MHTEPIPETUPOBATh IIOJYyYECHHBIE PE3YyJbTAaThl M OLEHMBAaTh HMX Ha COOTBETCTBUE
IIPAKTUYECKON CUTYaALIUH.

OcHOBHBIE JIMHUU COZICPKaHUs Kypca MaTeMaTUKH B 5—6 kiaccax — apudmerndeckas
U FeoMETpHUYECcKas, KOTOPbIE Pa3BUBAIOTCS I1APAUIEIBHO, KaXJas B COOTBETCTBUM C
COOCTBEHHOM JIOTMKOMW, OJJHAKO, HE HE3aBUCUMO OJIHA OT JIPYrOi, a B TECHOM KOHTAaKTe
U B3auMoJeicTBUU. Takke B Kypce MPOUCXOAUT 3HAKOMCTBO C 3J€MEHTaMU alnreOpbl U
ONMCATEIbHON CTaTUCTHKMU.

N3yuenue apudmMeTnyeckoro mMaTepuana HauMHAETCS CO CUCTEMaTH3allui U Pa3BUTHUS
3HAHUM O HATypaJbHBIX YHCIAX, MOJYYEHHBIX B HadaJbHOW MmKoie. Ilpu stom
COBEPILIEHCTBOBAHUE  BBIYMCIUTENBHOW TEXHUKHA U (OPMUPOBAHHE  HOBBIX
TEOPETHYECKUX 3HAHUN COYETAETCd C PAa3BUTUEM BBIYUCIHMTEIBHON KYJIbTYphI, B
YaCTHOCTH C OOyYEHUEM MPOCTEUIINM NpUéMaM MNPUKUAKA W OLUEHKH pe3yJbTaTOB
BBIYMCIICHNN. 3ydeHne HaTypalnbHBIX YHCEI MPOAOJDKAETCS B 6 KiIacce 3HAKOMCTBOM C
HaYyaJbHBIMU MMOHATUSAMH TEOPUH IETUMOCTH.

Jlpyroii KpynHbIi OJ0OK B coliepKaHu aprudMeTUIECKON TUHUU — 3TO Apodu. Hayano
M3Y4YeHUs1 OOBIKHOBEHHBIX M JECATUYHBIX APOOE OTHECEHO K 5 Kjaccy. JTO MepBbIid
Tan B OCBOCHHM ApoOei, KOrja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH HJCSIMH,
MOHATUSAMU TeMbI. [Ipu 3TOM paccMOTpeHre OOBIKHOBEHHBIX IpOOEH B MOJHOM 00BEME
MPEIIIECTBYET M3YUCHHUIO NIECSITUYHBIX IpoOei, uTo 11e1eco00pa3HO C TOUYKH 3PEHUS
JIOTUKHM W3JI0O)KEHUsS] YHUCJIOBOM JIMHUM, KOrJa NpaBWwia ACUCTBUU C JI€CATUYHBIMU
APOOSIMH MOYKHO OOOCHOBATh YK€ M3BECTHBIMU aJITOPUTMaMU BHITIOJHEHUS AEUCTBUM C
OOBIKHOBEHHBIMU JIpOOSIMH. 3HAKOMCTBO C JECATUYHBIMH JPOOSMU  PACIIUPUT
BO3MOXXHOCTH JJIi MOHUMaHHs OOYy4YaroIUMUCS MPHUKIAJHOTO MPUMEHEHHS HOBOM
3alMCHU NIPU U3YYEHUM APYTHX MPEAMETOB W IMPHU MPAKTUYECKOM HCIOJIb30BaHUU. K 6
KJlacCy OTHECEH BTOpPOM dTam B  U3yYEeHUHU JApoOeil, TAe  MPOUCXOIUT
COBEpIICHCTBOBAHNE HABBIKOB CPaBHEHMsI M IPe0OpazoBaHusl qpoOeil, 0CBOEHHE HOBBIX
BBIYMCIIUTENbHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYMCICHHM, B TOM YHCIIE
3HAUYEHUW BBIPAXKEHUM, COAEpKAIIMX U OOBIKHOBEHHBIE, M JAECATHYHBIE JpoOH,
YCTaHOBJICHHE CBSI3€M MEXy HUMH, PACCMOTPEHUE TPUEMOB pEeIlIEHUs 3a/1a4 Ha Jpo0Hu.
B nauane 6 kiiacca mpoUCXOAUT 3HAKOMCTBO C MIOHATHEM MPOLEHTA.

OCoOEHHOCTHIO U3YUYEHHSI MOJIOKHUTEIBHBIX U OTPULIATENBHBIX YHCEN SIBISETCS TO, YTO
OHM TaK)X€ MOTYT paccMaTpHUBaThCi B HECKOJbKO 3TamoB. B 6 kmacce B Hayaie
n3ydeHusi TeMbl «llojoXKuTenpHblE W OTPUIATENIbHBIE YHCIIa» BbIACIAETCS MOATEMA
«llenble uyncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIbHBIMH YHUCIAMU U



JEUCTBUSIMU C MOJIOKUTENBHBIMHA U OTPULATEIbHBIMU YUCIAMH ITPOUCXOJUT HA OCHOBE
COZIEPKATENIBHOTO TMOJX0/a. JTO MO3BOJSET HA JOCTYHHOM YPOBHE IO3HAKOMUTH
yYalIUXCSl MPAKTUYECKA CO BCEMU OCHOBHBIMH IMOHATHSIMU TEMBI, B TOM YHCJIE U C
NpaBWJIaMl 3HAKOB TPU BBINOJIHEHUM apudmeTndeckux naeictsuil. M3ydenwue
palMOHAIBHBIX YHCEJ Ha 3TOM HE 3aKOHUUTCA, a OYJIeT MPOJOJDKEHO B Kypce anreOpnl 7
KJIacca, YTO CTaHET CHEAYIOIIMM IPOXOJOM BCEX MPUHLUMUIHAIBHBIX BOIPOCOB, TEM
caMbIM pa3JieieHle TPYAHOCTE o0JeryaeT BOCIPUSTUE MaTepuaia, a paclpeaeicHue
BO BPEMEHHU CIIOCOOCTBYET MPOYHOCTH MPHOOPETAEMBIX HABBIKOB.

[Ipu o0OydyeHMU pEIIEHHI0 TEKCTOBBIX 3aJad B 5—6 Kjaccax UCHOJIb3YIOTCS
apupmeTnyeckue Npuémbl perieHus. TeKCTOBBbIE 3aJauyM, pellaeMble MpU OTpabdOTKe
BBIYMCIIMTEIBHBIX HABBIKOB B 5—6 Kilaccax, pacCMaTpUBAIOTCS 3aJayd CIEAYIOIINX
BUJOB: 3aJaud Ha JBIDKEHHWE, Ha 4YacTH, Ha TMOKYyNKH, Ha paboTy u
IIPOM3BOJIUTENIBHOCTh, HA MPOLEHTHI, HA OTHOWICHWS H mnponopuuu. Kpome Toro,
oOy4Jaroniecss 3HAKOMATCA C MNpUEMAaMM pEIICHHs 3a7ad MnepedopoM BO3MOXKHBIX
BApUAHTOB, ydyarcs paboTath ¢ MHPOpMaIMEH, peACTaBIeHHOW B (popMe Tabiauil win
arpamMm.

B [TpumepHoO paboueit [porpamme MPEAYCMOTPEHO dbopmupoBaHue
MIPOIEIEBTUUECKUX alreOpandecKux MpecTaBiIeHUN. bykBa Kak CHMBOJ HEKOTOPOTO
Yucjaa B 3aBUCHMOCTHM OT MAaTEMAaTHYECKOTO KOHTEKCTa BBOJMUTCSA IOCTENEHHO.
bykBeHHass CHMBOJIMKA MIMPOKO MCHOJB3YETCS MPEXKAE BCEro I 3alMUCh OOLIUX
VTBEPXKICHUMA W  NpeIio)KeHUid, ¢GopMysd, B YaCTHOCTH JUIsl  BBIYMCICHUS
r€OMETPUYECKHUX BEJIMYHH, B KAYECTBE «3aMECTUTEISD) YNCIIA.

B xypce «Marematukm» 5—6 KIIacCOB MPEACTABIEHA HArjasgHas TIE€OMETpHs,
HaIlpaBJEHHAs Ha pa3BUTUE OOPAa3HOrO MBIIUIEHHUS, IPOCTPAHCTBEHHOIO BOOOpaXEHUS,
M300pa3uTEIbHBIX YMEHUW. ODTO BaXXHBIM ASTall B U3YYEHUM T'€OMETPUHU, KOTOPBIA
OCYILECTBIISIETCA Ha HArISAHO-IPAKTUYECKOM YpPOBHE, ONMPAETCA Ha HarISAHO-
oOpa3Hoe MbIlUIEHHE OOyvaroumxcsa. bompiias pojab OTBOIUTCS MPAKTUYECKOU
JESITeIbHOCTH, OIBITY, SKCIIEPUMEHTY, MoJenupoBaHuio. OO0yJaronmecs: 3HaKOMSTCS C
reOMETPUYECKUMH (UTYpaMU Ha IUIOCKOCTH M B MPOCTPAHCTBE, C UX MPOCTEHIITUMU
KOH(UrypamnusiMu, y4daTrcsi u300pakaTb UX Ha HEJIMHOBAHHOW W KJIETYATOW Oymare,
pacCMaTpUBAOT HX MOPOCTEMIIME CBOWCTBA. B Tponecce u3ydeHHUs HATJISIHOU
T€OMETPUM  3HAHUA, TOJyYCHHbIEe OOYy4YaloUMHCS B  HAYaJIbHOW  IIKOJIE,
CUCTEMATU3HUPYIOTCS U PACILIUPSIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CorynacHo y4eOHOMY IUJIaHy B 5—6 KJlaccaX M3y4aeTcsi MHTETPUPOBAHHBIN MPEAMET
«MareMatuka», KOTOpPBIA BKJIIOYaeT apu(METHUYECKU MaTepual U HarJIsIHYIO
FEOMETPHIO, a TAKXKE MPOINEAEBTUUECKHUE CBEJACHUS U3 alreOphl, AJIEMEHTHI JIOTUKH U
Hayajia OnKuCcaTeIbHON CTaTUCTUKH.

YueOHbIll TUIaH Ha HW3y4YeHHE MaTeMaTUKH B 5—6 Kjaccax OTBOAUT HE MeHee 5
y4eOHBIX YacOB B HENEJIO B TE€UEHHE KaXKJOro roja oOydeHus, Bcero He MeHnee 340
y4eOHBIX YaCOB.

COJEP) KAHHUE YUEBHOI'O KYPCA (ITIO 'OJAM OBYUYEHUSI)
5 kaacce



HartypaJjbHble 4ncjia U HYJIb

Harypansnoe uucno. Psan nHatypansubix uncen. Yucno 0. M3o0paxeHne HaTypaabHBIX
YHUCEJ TOUKaMU Ha KOOPJAUHATHOM (YUCIOBOM) MPSIMOM.

[To3unmonHas cucrema cuucieHusd. PumMckas Hymepauus Kak NpUMEP HENO3ULIHOHHOU
CUCTEMBI cuncieHus. JlecsaTuuHas cuctemMa CUuCICHUS.

CpaBHeHME HaTypalibHBIX YHCEIN, CPABHEHUE HATYpaJIbHBIX uncenl ¢ HyléM. CrocoObl
cpaBHEeHUS. OKpyIJIEHUE HATYPAIbHBIX YUCET.

CnoxeHre HaTypaJbHBIX YHCEN; CBOMCTBO HYJSl MpU CIOKEHUU. BplunTaHnue Kak
JeHCTBUE, O0OpaTHOE CIOKEHUI0. YMHOKEHUE HATypaJlbHBIX UMCEN; CBOMCTBA HYJS U
CAVHUIIBI TP YMHOXKEHUH. [leneHue kak JeilcTBUe, 0OpaTHOE YMHOXKEHHIO.
KommoneHTs! neficTBuid, CBA3b Mexay HUMH. [IpoBepka pe3ynbraTa apu@MeTHIecKOro
nevcteus. llepeMecTutenbHOe U COYETATEILHOE CBOMCTBA (3aKOHBI) CIIOXKEHUSI U
YMHOKEHHSI, paCIpeeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnonb3zoBanue OyKB Juisi 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA M 3allUCU CBOMCTB
apu(pMETUYECKUX TCUCTBUM.

Jlenutenu W KpaTHbIE 4HWCTa, pa3joKeHHWEe Ha MHokuTenu. IIpocteie M cocTaBHbBIE
yucina. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

CreneHb ¢ HaTypaJbHBIM TMOKa3zaTeaeM. 3alucCh 4YMCIa B BHUJAE CYMMBI DPa3psaHBIX
ClaracMbiXx.

UucnoBoe BbIpak€HHE. BpluMciieHHE 3HAYEHUN YHCIIOBBIX BBIPAXKECHHUM; IOPSAIOK
BBINIOJIHEHUS JeWcTBUIl. Vcrnonb30BaHWE MNpU BBIYUCICHUSX IEPEMECTUTEIBHOTO U
COUYETATEJIBbHOI0 CBOMCTB (3aKOHOB) CIIOKEHHMSI M YMHOKEHUS, PacCHpeneanuTeabHOro
CBOMCTBA YMHOKEHHSI.

JApodu

[IpencraBiaenne o aApoOM Kak croco0e 3amucd 4YacTu BeIUYUHBL. OOBIKHOBEHHBIE
npobu. IlpaBunbHble W HenpaBuibHbIE ApoOH. CMmelaHHas ApoOb; MpPeICTaBICHUE
CMEUIaHHOW poOu B BHJI€ HEMPABUJILHON IpoOU M BBIACICHHUE LIENON YacTh YuCia U3
HEeMpaBWIbHOM Jpobu. WM300pakeHne ApoOell TouKkaMH Ha YHCIOBOM MPSMOM.
OcHoBHOe cBoiicTBO ApoOu. Cokpamienue apooOei. I[lpuBenenue ApoOU K HOBOMY
3HameHareno. CpaBHeHUE ApoOeH.

CrnoxeHre U BbIYMTAHHUE JpoOei. YMHOKEHUE U JIeJieHne ApoOeii; B3auMHO-00paTHbBIE
npobu. HaxoxaeHue yacTy Uenoro U Lejaoro 1o ero 4YacTu.

Hecstuunas 3anuch apooeit. IlpencraBnenue  gecsiTuyHOM npoObu B BUJE
O0ObIKHOBEHHOM. M300pakeHne AECATUYHBIX ApOOEd TOYKaMU HAa YHMCIOBOM MPSIMOIl.
CpaBHeHHE JEeCITUYHBIX APOOEH.

Apudmernueckre NOEHCTBUS C JECATUYHBIMH JpoOsiMu. OKpyTieHHE IECATUUHBIX
TPOOCH.

Pemmenne TekCcTOBBIX 3a1a4

Pelenne TeKCTOBBIX 3a/1au apu(pMETHYECKUM criocoOoM. Perienue Toruueckux 3azuay.
Pemenne 3amau mepeOopoM Bcex BO3MOXHBIX BapuaHTOB. lcmosb3oBaHue mpu
peIIeHNH 3aa4 TaOJIUI U CXEM.

Pemenue 3amad, copepkalux 3aBUCUMOCTH, CBSI3BIBAIOIIME BEIUYHHBI: CKOPOCTb,
BpeMs, PACCTOSHME; LI€HA, KOJIMYECTBO, CTOMMOCTb. EJMHMIIBI M3MEpPEHHUS: MAaCCHhI,
00bEMa, LIEHbI; pACCTOSTHUS, BPEMEHH, CKOPOCTH. CBS3b MEXKIY €IMHUIIAMH U3MEPEHUS



Ka)K10M BEJIMYUHBI.

Pemenrie OCHOBHBIX 3a/1a4 Ha JPOOH.

[IpeacraBienue NaHHBIX B BUE Ta0IMI], CTOI0YATHIX JUATPAMM.

Harnsignas reomerpus

Harnsioaeie npeacTtaBieHuss o GUrypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK, JIyd,
yIoJi, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpYyr. YToJ. [IpsMo#, OCTpbIi, TYyHON U
Pa3BEPHYTHIN YTJIBL.

JInuHa OTpe3ka, METpUYECKHE €IUHULbl JUIMHBL. JlIMHa JOMaHOM, NEPUMETP
MHOTI'OYTOJIbHUKA. MI3MepeHne u NOCTpOECHHE YIJIOB C HOMOIIBIO TPAHCIIOPTHPA.
Harnsogueie mpencraBiaeHuss o  ¢Gurypax Ha  IUIOCKOCTH:  MHOTOYTOJIBHUK;
IPSIMOYTOJIBHUK, KBAAPAT; TPEYTOJILHUK, O PABEHCTBE (QUTYD.

N3o00paxenue ¢uryp, B TOM yucie Ha kietdyaroi Oymare. [loctpoenue koHpurypamui
U3 yacTell mpsMOH, OKPYXHOCTM Ha HEIMHOBAHHOM U KIeT4aroil Oymare.
Hcnonp30BaHne CBOWCTB CTOPOH M YIVIOB MPSIMOYT'OJIBHUKA, KBAIpaTa.

[Iiomaap IpsAMOYrOJIbHUKA U MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3 MPSIMOYTOJIbHUKOB,
B TOM uuciie (uryp, n300pax€HHbIX Ha KierdaTod Oymare. EauHMIBI W3MepeHUs
TJIOIIA/IH.

Harnsanele mnpenctaBieHuss O MOPOCTPAHCTBEHHBIX — (QUTYypax: MIPSIMOYTOJBHBIN
napajuienenunesa, Kyo, MHOrorpanHuky. M3o00pakenrne mpocTeHImmx MHOTOIPAaHHUKOB.
Pa3BépTku kyba u mnapamienenunena. Co3maHue MoJieleii MHOTOTPaHHUKOB (U3
OyMaru, IpOBOJIOKH, MJIACTUIIMHA U JIp.).

O0BEM NPAMOYTOIBLHOTO Napajuienenumnena, kyoa. Equnuiiel uamepenust o0bEMma.

6 kiacc

HarypaabHblie yucia

Apudmernueckre JACUCTBUS ¢ MHOTO3HAYHBIMH HATypajdbHBIMH 4YHcliamMu. YucioBbie
BBIPOKEHMS, TOPSAOK JEUCTBUHM, WCIOIb30BaHHE CKOOOK. Mcmonp3oBanue mpu
BBIYMCIICHUSX TEPEMECTUTENBHOTO M  COYETATEIbHOIO CBOWCTB CIIOXKEHUS U
YMHOXEHUSI, PaCIPECIUTEIIBHOTO CBOMCTBA YMHOXEHUs. OKpyrJIeHHUE HATypadbHBIX
YHUCel.

Jlenutenu U KpaTHbIC 4YMCIA; HAaUOOJBIINWNA OOMIMI JENUTENh U HauMEHbIee oOliee
KpaTtHoe. [[enuMocTb CyMMBI U TTpou3BeAeHUs. JleeHne ¢ OCTaTKOM.

Hpobu

OObIKHOBEHHAs Ipo0b, OCHOBHOE CBOWMCTBO Ipo0OHU, coKpalleHue apodei. CpaBHEHUE U
ynopsiiounBanue apoOeit. PereHue 3a1ady Ha HAXOXKJIEHUE YaCTU OT LIEJIOTO U I1E€JIOr0
nmo ero yactu. J[poOHoe 4Mciio Kak pe3ynbrar aenenus. lIpencraBienue AeCITUYHON
IpoOu B BUJE OOBIKHOBEHHOM JIpoOM M BO3MOYKHOCTH IPEACTABICHUS OOBIKHOBEHHOMU
Ipobu B BuUAE AecITHYHOW. JlecsTuyHble IpoOM U METpUUYECKas CUCTEMa Mep.
Apudmernueckne ACHCTBUS M YUCIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMU U
JECATUIHBIMH JIPOOSMH.

OtHomienue. [lenenue B mgaHHOM OTHoIeHWH. Macimtad, nponopius. [IpumeHenue
MPOIIOPUHUN NPU PEIICHUHN 3a/1a4.

[Tonsatue mnporeHTa. BpryucieHue nNpoleHTa OT BEJIMYMHBI W BEIMYMHBI 1O €8
MpOIEHTY. BhIpakeHHe MNPOIEHTOB ACCATUYHBIMU JApoOsiMmu. Perienuwe 3agad Ha



IIPOLIEHTHI. BpIpakeHNnEe OTHOLIEHUS BEJINYMH B IPOLIEHTAX.

ITonoxutenbHbIE M OTPULIATENIBHBIEC YNCIIA

[lonoxurensHple W OTpULATENbHbIE 4ncna. llensle 4ywcma. Monpyns 4ucia,
reoMeTpuyecKkas HWHTEpIpeTanus MOAyJs uucia. M3oOpakeHue uucen Ha
KOOpAMHATHOM mpsiMoid. Yncnosble mpoMexyTku. CpaBHeHHE uncen. ApupMeTuyecKre
JEUCTBUSA C NOJIOKUTEIBHBIMA U OTPULIATEIIbHBIMY YN CIIAMH.

IIpssMoyroJibHAs cuCTeMa KOOPAUHAT Ha INIOCKOCTH. KoOpaAuHAThI TOUKM Ha IUIOCKOCTH,
abcuucca u opaunara. [loctpoenue Touek u Gpuryp Ha KOOpIUHATHON TIIOCKOCTH.
byKkBeHHBIE BBIpAaKECHUS

[IpumeHnenne OYKB JUisl 3allMCM  MAaTEMATHYECKUX BBIPAKEHUN M MPEIJI0KEHUM.
CpoiicTBa apupMeTHuecKuX JAeWcTBUN. DByKkBeHHbIE BBIpAXKEHHS M YHCIIOBBIE
[IOJICTAHOBKM. DyKBEHHBIE pPABEHCTBA, HAXO0XKJICHHE HEU3BECTHOIO KOMIIOHEHTA.
®opmynsl; GopMysibl NEepUMETpa W IUIOMAAM HPSIMOYrOJIbHHUKA, KBajpara, o0bEéMa
napasuienenunena u Kyoa.

Pemenne TekCTOBBIX 3a/1a4

Pemenne TeKCTOBBIX 3a/au apu(PMETUUECKUM CIIocoOoM. Pernienune 1oruueckux 3azaad.
Pemenue 3amay nepebopoM Bcex BOZMOKHBIX BAPUAHTOB.

Pewenne 3amad, coxepKalux 3aBUCHUMOCTH, CBS3BIBAIOIIUX BEJIWYUHBI: CKOPOCTb,
BpEMs, PACCTOSHME; II€HA, KOJIMYECTBO, CTOMMOCTB; NPOU3BOAUTEIBHOCTH, BpEM,
00bEM paboThl. ENMHMIBI W3MEPEHHs: MAacChl, CTOMMOCTH; PACCTOSHHS, BPEMEHH,
ckopocTH. CBA3b MEXY €IMHULIAMHA U3MEPEHHUSI KaKI0M BEJTNYNHBI.

Pewienne 3amad, CBSA3aHHBIX C OTHOIICHUEM, IPONOPLMOHAIBHOCTBIO BEJIUYMH,
MPOLICHTAMM; PELIEHUE OCHOBHBIX 337a4 Ha JPOOU U MPOLEHTHI.

Onenka U MpUKUAKA, OKpyIiieHHe pesynbrara. CocraBiieHue OyKBEHHBIX BBIPAXKEHUN
10 YCJIOBHIO 3a/1a4H.

[IpencraBieHure AaHHBIX C MOMOLIBI0 TaOnul U auarpamm. CronOyarble JuarpaMMbl:
YTEHUE U NTOCTpOcHUE. UTEHUE KPYTOBBIX JUarpamMM.

Harnsgnaa reomerpus

Harnsnaele npencraBineHus: o (urypax Ha IJIOCKOCTH: TOYKa, MpsiMas, OTPE30K, JIyY,
YTOJ1, JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPYKHOCTb, KPYT.
B3anmHoe pacnosiokeHue IByX IpPsAMBIX Ha IUIOCKOCTH, IIapajulesIbHBIE IPsAMBIE,
MIEPIICHIUKYJISIPHBIE TpsMBbIE. M3MepeHue pacCTOSAHMM: MEXAY ABYMS TOYKAMH, OT
TOYKH JI0 IPSAMOM; JJIMHA MAapIIpyTa Ha KBaJIPAaTHOM CETKE.

N3mepeHne U MOCTpOEHUE YIVIOB € IOMOLIBIO TPAHCIOPTHPA. BUabl TpeyrojabHUKOB:
OCTPOYTOJIbHBIN, IPSAMOYTOJIbHBIN, TYIOYTOJIbHBIM; pPaBHOOEIPEHHBII,
PABHOCTOPOHHUM. YeTpIpEXYTOJIbHUK, IIPUMEPBHI YETBIPEXYTOJILHUKOB.
[IpAMOYTOJIBHUK, KBaApaT: HCIIOIb30BAHUE CBOWMCTB CTOPOH, YIJIOB, JHArOHAJIEH.
N3o0paxkeHne reoMeTpuyeckux (Uryp Ha HEJIMHOBAaHHOW OyMare ¢ HCIOJIb30BaHUEM
LHUPKYJIsl, TUHEHKH, YTOJbHUKA, TpaHcnoptupa. [loctpoenus Ha kieT4aror Oymare.
[lepumerp wmHOroyrosibHuka. IloHsiTe moOWEAAM (GUTYpBI; E€AUHUIBI HU3MEPEHUS
wiomwaau. [pubnmxénnoe usmepenue miomaad Guryp, B TOM 4uciie Ha KBaJpaTHOM
cetke. [IpnbnmxénHoe n3MepeHue JJIMHbBI OKPYKHOCTH, TIJIOIIAIN KpyTa.

CummeTpus: LeHTpaabHas, 0CeBas U 3epKajibHasi CHMMETPUU.

[TocTpoeHne cuMMETPUYHBIX QUTYD.



Harmsimaple mpeacTaBieHUsT O MPOCTPAHCTBEHHBIX (PUTypax: mapajieNenuresn, Kyo,
npu3Ma, TupaMuaa, KOHyc, MIIMHAP, map u chepa. M3o0paxeHne mpocTpaHCTBEHHBIX
¢uryp. Ilpumepsl pa3BEPTOK MHOTOTPAHHHMKOB, LHWJIMHApa W KoHyca. Co3naHue
MOJIeJIeH TPOCTPAHCTBEHHBIX (hUryp (U3 Oymaru, mpoOBOJIOKH, INIACTHIIMHA U JIP. ).
[Tonsitne o00BEMa; emuHMIBI w3MepeHUsT o00bEMa. OOBEM  TPSIMOYTOIHLHOTO
napasuiesienume a, Kyoa.

IINTAHUPYEMBIE INPEJMETHBIE PE3YJIBTATBI OCBOEHUA
NPUMEPHOM PABOYEM TIPOTPAMMBI KYPCA (II0 TOJIAM
OBYUYEHMUA)

OcBoenue yueOHOro kypca «MaremaTuka» B 5S—6 KjlaccaX OCHOBHOM IIKOJIBI JTOJKHO
o0ecreynBaTh JOCTHXKEHHUE CIEAYIOMIMX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB:
S kiace

Yuciia v BBIYMCICHUS

—  IlonumaTe U TpaBUIBHO YMOTPEOJSATH TEPMHUHBI, CBSI3aHHBIE C HATYpaJIbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH IPOOSIMH.

—  CpaBHUBaTh U yHOpsAA0YMBATh HATYpaJIbHbIE YKCIIA, CPABHUBATH B MPOCTEHIINX
CiIy4asix OOBIKHOBEHHBIE IpOOH, AECATUUHBIE JPOOH.

—  CoOTHOCHTH TOYKY Ha KOOPAMHATHOM (YMCIOBOW) MPSIMOM C COOTBETCTBYIOIIUM
eil yncioM 1 n300pakaTh HaTypaJbHbIE YKCIIa TOUKAMH Ha KOOPJIMHATHOW (YUCIIOBOIN)
MIPSAMOM.

—  Brpmmonsatre apudmernueckue JCHCTBUS ¢ HATypalbHBIMH  UYUCIAMH, C
OOBIKHOBEHHBIMU JIPOOSMHU B IPOCTEHIINX CITydasx.

—  BbINonHATE NpOBEPKY, NPUKUAKY PE3YyIbTaTa BEIYMCICHUN.

—  OKpyriATh HATYypAJIbHBIEC YNCIIA.

Pemenne TeKkCTOBBIX 3a0a4

—  Pemates TekcTOBBIE 3amauM  apU(PMETHUYECKHMM CIIOCOOOM M € MOMOUIbIO
OpPraHU30BAHHOI'O KOHEUHOTO 1epedopa BceX BO3MOKHBIX BApPHAHTOB.

— Pemares 3amauM, coaep)Kallpe 3aBHCHUMOCTH, CBS3BIBAIOIIME  BEJIWYUHBI:
CKOPOCTb, BpEMS, PACCTOSIHHE; LIEHA, KOJIMYECTBO, CTOUMOCTD.

—  Hcnonb3oBaTh KpaTKUe 3alMCH, CXEMbl, TAOIHIIbI, 0003HAYEHUS MPU PEIICHUU
3a/1ay.

—  Ilonb30BaTbCsd OCHOBHBIMHU €AMHUIAMU M3MEPEHUS: LEHbI, MACCHI; PACCTOSHUA,
BPEMEHHU, CKOPOCTH; BbIPAXXKAaTh OJJHU €AUHUIIbI BEIMYUHBI YEpE3 APYTHE.

—  U3BnekaTth, aHaJIM3UpPOBaTh, OLIEHUWBATh HWH(OPMALIMIO, TPEACTABIECHHYIO B
Tabnuie, Ha CTOJIOYATOM AMarpamMMme, WHTEPHPETUPOBATH MPEACTABICHHbIE IaHHbBIE,
MCIIOJIb30BaTh JaHHbIE MIPU PEILICHUH 3a/1a4.

Harnsnnas reomerpus

—  Ilonb30BaTbCsd TE€OMETPUYECKUMH MOHATUSAMH: TOYKA, MpsAMasl, OTPE3OK, JIyd,
YT0J1, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

—  IlpuBoauTh mnpuUMepbl OOBEKTOB OKPYKAIOIIETO MHpa, HUMEIHUX (opmy
M3YYEHHBIX T€OMETPUUECKUX PUTYP.

—  Hcnonb3oBaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIAMHM: BEpIIMHA CTOPOHA; C
MHOTOYTOJIBHUKAMH: YTOJI, BEpIIMHA, CTOPOHA, AUAroHajib; C OKPY>KHOCTBIO: paauyc,



AUaMeTp, LIEHTP.

—  H3oOpaxaTp wu3yueHHbIE TeOMeTpuYeckue (Uryppl Ha HEIMHOBAHHOM U
KJIETYaTOW Oymare ¢ MOMOILBIO [IUPKYJIS U JTUHEHKH.

—  Haxonutp nnMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IOMOUIBIO
JUHEHKH, CTPOUTHh OTPE3KH 3aJaHHOM JUIMHBI; CTPOHUTH OKPYKHOCTHb 3a/IaHHOIO
panuyca.

—  Hcnonb3oBaTh CBOICTBA CTOPOH U YIVIOB NPSMOYTOJIbHUKA, KBajpara JJs HUX
MIOCTPOEHUS, BBIYMCIICHUS IUTOIIAINA U IEPUMETPA.

—  Bpluucnare nepumerp W IUIOIIAAL  KBajpara, MpsIMOYroJIbHHMKa, (uryp,
COCTaBJICHHBIX W3 MPSAMOYIOJbHUKOB, B TOM u4ucie (uryp, Hu300pakE€HHBIX Ha
KJIET4aToOu Oymare.

—  Ilonb30BaThCs OCHOBHBIMH METPUUYECKHMHU E€AWHMIIAMUA HW3MEPEHUS JUJIUHBI,
IUIOIIAIU; BbIpAXKaTh OJHU €AVHMIIBI BEJIMYMHBI Yepe3 ApYyTHUE.

—  Pacno3nasare mapannenenunen, KyO, UCHOJIb30BaTh TEPMUHOJIOIHIO: BEPIINHA,
pedpo rpaHb, U3MEPEHMSI; HAXOAUTh U3MEPEHUs TapaieNenumeaa, Kyoa.

—  Bbluncnate 00b€M  Ky0a, mNapaienenunena IO 3aJaHHBIM  M3MEPEHUSIM,
MOJIb30BAThCS EAMHUIIAMHU U3MEPEHUS 00bEMA.

— Pemare HecNOXHBIE 33Ja4yd HAa HW3MEPEHHE TE€OMETPUYECKHX BEIMYHMH B
MPAKTUYECKUX CUTYAIUIX.
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Yucia 1 BIYMCJICHUS

— 3HaTb W NOHWMAaTh TEPMHUHBI, CBSI3AHHBIE C PA3JIMYHBIMKA BHUIAMU YHCET H
crocobamMu UX 3amucH, NEPeXOoauTh (€CM 3TO BO3MOXKHO) OT OJHOM (DOpMBI 3amucu
4yuclia K APYromu.

—  CpaBHHBaTh W YNOPSJAOYMBATH IIEJbIC YMCIA, OOBIKHOBEHHBIC M JECATUUYHBIC
poOu, CpaBHUBAThH UKCIIa OJHOTO U Pa3HBIX 3HAKOB.

—  DBrobimonHsTh, coyeTas YCTHbIE W TUMCHBMEHHBIE NPUEMBI, apupMETHYECKUE
JNEUCTBUSL C HATYpaJbHBIMM U LEJIBIMH YHUCJIaMH, OOBIKHOBEHHBIMU U JCCATUYHBIMU
JIPOOSIMU, TOJIOKUTETBLHBIMU U OTPUIIATEILHBIMU YUCIAMU.

—  BpluMcaaTh 3HaUYEHUS YKCIIOBBIX BBIPAXKECHWM, BBINIOJHATH NMPUKUJIKY U OLEHKY
pe3ynbTaTa BBIYMCICHUHN; BBIMOJIHATH MPEOOPA30BaHUS YHUCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBUM.

—  COOTHOCHUTH TOYKY Ha KOOPJMHATHOW MPSIMOI C COOTBETCTBYIOIIUM €1 YHCIIOM U
M300pakaTh YuciIa TOYKAMU Ha KOOPJIMHATHOM MPSIMOIA, HAXOIUTh MOYJIb YHCIIA.

—  CoOTHOCHUTH TOUKH B MPAMOYTOJBHOW CUCTEME KOOPINHAT C KOOPAUHATAMU 3TOU
TOYKH.

—  OKpyrJsTh 1eble Yncia U IeCATUYHbIE TPOoOU, HAXOIUTh TPUOTUKEHUS YHCEIL.
YucrioBbie 1 OYKBEHHBIC BHIPAKCHUS

—  llonumarpe u ynoTpeOJATh TEPMHUHBI, CBSI3aHHBIE C 3alUCHhI0 CTEMEHU YHUCTA,
HaxOJIUTh KBaJpaT WU KyO 4dYHCIA, BBIUUCIATH 3HAYEHUS YHCIOBBIX BBIPAKEHUH,
COJZIEpKAIUX CTEIICHHU.

—  Ilonp30oBaThca mMpU3HAKaMU JIEJIMMOCTH, PACKIIAbIBATh HATYPAJIbHBIE YUCIA HA



MIPOCTHIE MHOKHUTEIH.
—  Ilonp3oBaTbcsa MacITabOOM, COCTaBIATh IPOMOPLIMA U OTHOILLICHHUS.

—  Hcnonb3oBaTh OykBbI JUisi 0003HAYEHUS YHUCEN MPU 3alUCH MaTEMaTUYECKHX
BBIPKEHUH, COCTaBISITh OYKBEHHBIE BBIpaXCHHUS U (HOPMYINbI, HAXOAUTH 3HAYCHUS
OYKBEHHBIX BBIPKEHUH, OCYIIECTBIISISI HEOOXOAUMBIE MOACTAHOBKH U TPE0Opa30BaHUS.
—  HaxoauTtbs HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenne TekCTOBBIX 3a/1a4

—  Pemiate MHOTOIIIarOBBIE TEKCTOBBIE 3a/1a4l ApU(METUIECKIM CIIOCOOOM.

—  Pematp 3amaum, CBSI3aHHBIE C OTHOLIEHHWEM, MPONOPUHOHAIBHOCTHIO BEIWYMH,
MPOLIEHTAMM; pEIaTh TPU OCHOBHBIE 33/1a4M HA APOOU U MPOILIEHTHI.

—  Pemartep 3amaum, conepxamuye 3aBUCUMOCTH, CBSI3BIBAIOIIUME BEJIUYUHBIL:
CKOpOCTb, BpEMs, PAaCCTOSHHE, LIEHA, KOJIMYECTBO, CTOMMOCTD; IPOU3BOIUTEIBHOCTD,
BpeMsi, 00bEMa pabOThI, UCTIONB3Ys apuPMETHUECKUE NEHCTBUS, OLICHKY, MPHUKUAKY;
II0JIb30BAThCS EANHULIAMYU U3MEPEHUS COOTBETCTBYIOIIUX BEJIUYUH.

—  CocraBnsaTh OyYKBEHHbIE BBIPAXKEHHUS 110 YCIOBUIO 3a/1a4U.

—  HW3Bnekatrp uHpOpMaIUIO, TPEACTABICHHYI0 B Taliullax, Ha JMHEHHOMH,
CTOJI0YATON WJIM KPYTOBOH Juarpammax, HHTEPIPETUPOBATh MIPEICTABICHHbIE JaHHBIE;
WCIIOJIB30BAaTh JaHHbBIC [IPU PEILICHNN 3a/1a4.

—  IlpeacraBnsaTh MHPOPMALMIO C MOMOIIBIO TaONMI, JUHEHHOWM M CTONIOYATOU
JUarpaMM.

Harnsgnas reomerpus

—  IlpuBoauth mpHMeEpbl OOBEKTOB OKPYKAIOIIETO MHpa, HUMEIUX (opmy
M3YYEHHBIX T€OMETPUYECKUX IIOCKUX M MPOCTPAHCTBEHHBIX (DUTyp, TPUMEPHI PaBHBIX
Y CUMMETPUYHBIX (PUTYD.

—  H3o0paxathb ¢ MOMOIIBIO IUPKYJIA, TUHEHKH, TPAHCIIOPTUPA HA HETMHOBAHHOM U
KJIeTyaTo Oymare M3y4eHHbIE MJIOCKHE reoMeTpuueckue (pUrypbl U KOHPUTypalu,
CUMMETPUYHbIE (PUTYPBI.

—  Tlonb30BaThCsi TE€OMETPUYECKUMHU MOHSTUSIMM: PABEHCTBO (UTYp, CUMMETPHS;
HCIIOJIB30BaTh TEPMHUHOJIOTHIO, CBS3AHHYKD C CHUMMETPUEW: OCh CUMMETPHUH, LIEHTP
CUMMETPHHU.

—  HaxoauTh BEJMYMHBI YITIOB U3MEPEHHUEM C IOMOUIBIO TPAHCIOPTHPA, CTPOUTH
yIJIbl 33JJaHHOM BEJIIMYMHBI, TOJIb30BATHCS IIPU PELICHUM 3a7ad TPaayCHOM Mepou
YIJIOB; PACIO3HABATh HA YEPTEKAX OCTPBIN, IPSAMON, pa3BEPHYTHIN U TYIION YTJIBL.

—  BbluucnaTe  UIMHY JIOMAaHOW, IEPUMETP MHOTOYTOJIBHUKA, IOJIb30BAThCS
EAVMHULIAMU HW3MEPEHMS JUIMHBI, BbIpaXXaThb OJHM E€AMHUIBI U3MEPEHUS [JIMHBI Yepes
Ipyrue.

—  Haxonutb, HUCmonb3ys 4YEPTEIKHBIE MHCTPYMEHTBI, PACCTOSHMS: MEXAY IBYMS
TOYKaMH, OT TOUKH JI0 IPSIMOM, JUTMHY ITyTH HAa KBaIPaTHOU CETKE.

—  Bbluncnate  miomaab  QUryp,  COCTaBJIEHHBIX M3 NPSIMOYTOJIbHUKOB,
MCIIOJIb30BaTh pa30UeHre Ha MPSMOYTOJbHUKH, Ha paBHbIE (PUTYpHI, JOCTpaUBaHUE 10
MPSMOYTOJIbHUKA; IOJIb30BAaThCA OCHOBHBIMM €IUHULAMU HW3MEPEHMS IUIOLIA/M;
BBIPAXKATh OJHU €IMHUIIBI U3MEPEHHUS IIOIAIN YepE3 IPYyTHE.

— Pacno3naBaTh Ha MOJENSIX M M300paXEHUSAX MUpPaAMUAY, KOHYC, UMIUHAP,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAaHUE, pa3BEPTKA.



—  HM3oOpaxatp Ha KiIeTyaTol OymMare npsiMOYTrOJbHBIN Mapajieenunel.
—  Bpruucnars 00bEM MpSAMOYTOJBHOTO TMapajuieienunena, Kyba, MOJIb30BaThCs

OCHOBHBIMH CIWHHUIAMU U3MCPCHUA O6’BéMa; BbI

— Pemars HecI0XHBIC 3aJa9d Had HaAXOXIACHUC TCOMCTPHUYCCKHUX BCINYHUH B
IMPAKTUYCCKUX CUTyalluAX.

TEMATHYECKOE IIVTAHUPOBAHUE YYEBHOI'O KYPCA
(IO T'OJAAM OBYYEHMHA)

5 kJacc (He meHee 170 4)

HasBaHue pasgena (tembl)
Kypca (uncno yacos)

OCHOBHOe copep}KaHue

OCHOBHble BUADbI fEATENIbHOCTU OByyatoLWmxca

HartypaabHble 4ucJja.
JelicTBust c
HATYPAJIbHBIMU
quCIAMU

(43 u)

JecsaTuanast cucrema
cuuciieHUs. Psq HaTypaIbHBIX
quce. Harypanbnabiit psia.
Yucioo 0. HarypanbHble Yucia
Ha  KOOPJAMHATHOI  HIpsIMOMH.
CpaBHeHHe, OKpYTJICHHUE
HaTypaJIbHBIX YUCEI.

Apudmernyeckne ACHUCTBUS C
HATYypaJIbHBIMH YUCIIAMU.
CBoiicTBa HYJIS IIPU CIOXKESHUU U
YMHO>XCHHUH, CBOWCTBA CIMHHUIIBI

npu YMHOXKCHHUHU.
IlepemecturensHoe u
codeTaTeIbHOe cBOlicTBa
CIIOKCHHUST u YMHOKCHHS,
pacnpenenuTeIbHOe CBOMCTBO
YMHOCHHUSI.

Jenutenun W KpaTHbIEe dYHCIHA,
pasinokeHue qucia Ha
MHOYXHUTECITH. Jlenenue c
octatkoM. [IpocTeie U cOocTaBHBIC
qucia. [Ipu3Haku 1eTUMOCTH Ha
2,5,10, 3,9.

Crenenn c HaTypPaJIbHBIM
oKa3aTeJeM.
YuciaoBbie BBIPAYKECHUS;

NOPSIIOK JICHCTBUMA.

PeweHune TekcTOBbIX 334,34 Ha
BCe apudmeTnyecKkme aencTeus,
Ha ABUXKEHME U NOKYMKU

Yurarh, 3aNUCLIBATH, CPABHUBATh HaTypalbHbIE
qpcia; mpeaJiaraTb M 00CY:KIaTh  CHOCOOBI
YIIOPSIIOYMBAHUSI YHCE.

HN306pakaTs KOOPAMHATHYIO IPSIMYIO, 0TMeYaTh
yyciia TOYKAMHM Ha KOOpPJAWHATHOM HpsIMOM,
HAXO/JAUTh KOOPAUHATHI TOUKH.
HccnenoBars cBoiicTBa HATypaJbHOTO
grcen 0 u 1 mpu CIOKEHUH U YMHOKCHUH.
HUcnoan3oBars NMPaBHJIO OKPYTJICHUS
HaTypPaJIbHBIX YHCE.

BeinmoinsiTe  apudmeTrnueckue  JeMcTBHA  C
HaTypaJbHBIMHU YHUCJIaMH, BBIYHCJISTH 3HAYCHUS
YHCJIOBBIX BBIp@&XKEHHH CcO CckoOkamMu u 0e3
CKOOOK.

3anuceIBaThL MPOWU3BEICHHE B BHJAE CTEICHH,
YUTATH CTCIICHH, HCHOJIbB30BAaTh TEPMHUHOJIOTHIO
(ocHOBaHMe, ITOKAa3aTeNlb), BBIYUCIASITH 3HAYEHUS
CTeleHel.

BbINOJIHAT, NPUKHAKY M OHEHKY 3HAaYCHHH
YHCIIOBBIX BBIPAKEHU, MpeAiaraTb 1 NpUMeHATH
NPHEMBI IPOBEPKHU BBIYHCICHUMN.

Hcnoan3oBaTh npu BBIYHCJIEHHSAX
MEepEeMECTUTEIbHOE W COYeTaTeIbHOE CBOMCTBaA
CIIO)KEHUSI U YMHOXEHHS, paclpeneuTeIbHOe
CBOMCTBO  YMHOXXEHHSI; dopmyaupoBath H
NMPUMEHSIThL MPaBHJIA TPeOOPa30BaHUS YUCIOBBIX
BBIPOKCHHUI HAa OCHOBE CBOWCTB apu(PpMETHUYCCKUX
NEUCTBUM.
HccaenoBathb
BbIIBUIaTh "

psaa,

YHCIIOBBIC 3aKOHOMEPHOCTH,

000CHOBBIBATH TUIOTE3B,
¢opmysupoBaTh  0000mIeHHST W  BBIBOABI  TIO
pesyibTaTam MIPOBEIEHHOTO HCCIICA0BAHMSL.
@®opMyTHPOBATH ONpeNeJeHUusT JIeIUTENs U
KpaTHOTO, HA3bIBATh JICJINTEIIM U KpPaTHBIC YNCIIa;
pacno3HaBaTh IIPOCTbIE U COCTaBHBIC YHCIIA;
¢dopmyaupoBaTh W NpPHMe-AAITH  NPU3HAKH
nenuMocTtH Ha 2, 3, 5, 9, 10; mpuUMeHSITh aITOpUTM
pa3IoKEeHMs] 4YHCila Ha TMPOCThIe MHOXKHUTEIIH;
HAXOAUTh OCTaTKH OT JICJICHUS W HEMOJIHOE
YacTHOE.

Pacno3naBarthb HWCTHHHBIE u JIO>KHEIE
BBICKA3bIBAHUS o HaATypPaJIBHBIX qHCIax,
NPUBOAUTHL MNPHUMePbl U  KOHTPIPHUMEPHL,
CTPOUTH BBICKA3BIBAHUS 31 OTPHIAHUS
BBICKa3bIBAaHMII O CBOWCTBAaX HATyPaJIbHBIX
qHCell.

KoHcTpynpoBath MaTeMaTH4ecKHe NPELJI0KEHUS C
MOMOIIBIO CBSI30K «H», «HIIM», «ECIH..., TO...».

Pemate TekcToBble 3ajayd  apuPMETHUECKUM
CIIocoOOM, HMCHOJIb30BaTh 3ABUCHMOCTH MEXIY
BEJIMYMHAMU (CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€HA,
KOJIMYECTBO, CTOMMOCTB U JIp.): aHAJM3UPOBATh U
OCMBICJIMBATH TEKCT 33/1a4H, NepedopMyIHpoBaTh




yClIOBHE,  M3BJeKaTb  HEOOXOAWMBIE JIaHHEIC,
YCTAHABJIUBATH 3aBUCUMOCTH MEXIY
BEJIMYUHAMHU, CTPOUTHL JIOTMYECKYIO ILECHOYKY
paccy>KaeHHUil.

MopenupoBars  XOJ  pCLICHUA
TMOMOIIBIO PUCYHKA, CXEMbI, TaOJIHIIBI.
IIpuBoauThL, pa3duparTrb, OLEHUBATH Pa3IUUYHbIC
pelIeHus, 3alIUCH PEIIEHUH TeKCTOBBIX 3a7ad.
Kpurnueckun ouneHuBaTh IIOJTYyUYCHHBIN pe3yibTar,
OCyLIEeCTBJIATL CAMOKOHTPOJb, IPOBEPsIsl OTBET Ha
COOTBETCTBHE YCJIOBHUIO, HAXOAUTH OIIHOKH.
Pemate 3amaum ¢ IOMoOIIbIO Iepedopa Bcex
BO3MOYKHBIXBAPUAHTOB.

3agadunu C

3HaKOMMUTbCA C UCTOPUEN Pa3BUTUA apUPMeETUKMU

HarnagHaa reomeTpua.
JIuHumM Ha nnockoctm (12
u)

Touka, npsimasi, OTPE30K, JIy4.
Jlomanasi. M3mepeHue IJIUHBI
OTpe3Ka, METPUUYECKHUEC E€IHUHUIIBI
u3MepeHus: JIuHbl. OKPY>KHOCTH
U KpYT.

IIpakTuueckas pabora
«IlocTpoenue y30pa u3
OKPY>KHOCTEH».

VYron. Ilpsimoii, ocTpbIii, TynOMu

Pacno3naBarsb Ha YepTeKax, PpHUCYHKaX,
ONMUCHIBATB, HCIIOJB3YsS TEPMHHOJOTHIO, H
H300paxaTh c TTOMOIIBIO 4epTEKHBIX

HHCTPYMEHTOB: TOUKY, NPAMYIO, OTPE30K, JIyd,
Yroj, JIOMaHyI0, OKPY>KHOCTb.

Pacno3HaBaTh, NPUBOAMTHL NpPUMepPbl OOBEKTOB
pealbHOrO MHpa, HMEMmMUX (OPMY H3YUEHHBIX
¢duryp, oueHMBaTh UX JIMHEHHbBIC Pa3Mephl.
Hcnoab3oBarb JIMHEHKY W TPaHCHOPTUP Kak
HHCTPYMEHTBI [JIsI TIOCTPOCHUSI U HW3MEPEHUS:

u Pa3BEPHYTHIN YTJIIBL. U3MepsTh JJIUHY OTpe3Ka, BEIHYHHY YyIJIa;
H3mepenue yrios. CTPOUTH OTPE30K 3aJaHHOM JUTMHBIL, yIoJl, 3aJJaHHOMN
MpakTuueckas pa6oTa BEIMYHUHBI, OTKJAABIBATH IUPKyJIE€M pa HbIe
OTPE3KH, CTPOUTH  OKPYXXHOCTH  3aJaHHOTO
«lMocTpoeHune yrnos
panuyca. H3o00paxarTs KOH(UTyparun
TeOMETPHUISCKUX ¢dburyp n3 OTPE3KOB,
OKPY’>KHOCTEH, HUX YacTed Ha HEJIMHOBAHHOU U
KJIeT4aTod Oymare; mpeajaraTb, ONMHCHIBATHL M
00CyK1aTh CIOCO0BbI, AJITOPUTMBI TTIOCTPOCHHUSI.
Pacno3naBaTh ¥ n300pakaTh Ha HSIIMHOBAHHOU 1
KJIeT4aTol Oymare IIpsMOM, OCTpBIH, TyIIOH,
pa3BEPHYTHINYTIIBI; CPABHUBATDH YIJIBL.
BbIuncasaTh JIUHBI OTPE3KOB, JOMAHBIX.
MoHuMaTb M McNonb3oBaTb NPU pelleHnn 3aaa4
3aBMCMMOCTU MeXAY eUHMLAMWN MeTpUUYEeCcKom
CUCTEMbI Mep; 3HAKOMUTbCA C HEMETPUYECKUMU
CUCTEMAMU Mep; BbiparKaTb AJ/IMHY B PA3/INYHbIX
eAuHNLAxX nsmepeHus. Uccneposatb GUrypol v
KOH}Urypaumnmn, ncnonbsysa LMpposblie pecypchbl
OOBbIKHOBEHHBIE JApoOb. IIpaBunbHbIC u MoaennpoBaTb B TrpadHUIECKOd, NpeaMeTHOU
apoou HEIpaBUIbHbIC npoou. dbopmMe, ¢ NOMOIIBIO KOMIIbIOTEpAa TMOHSATUS U
(48 u OCHOBHOE CBOWCTBO JIpOOH. CBOMCTBA, CBSI3aHHBIE C OOBIKHOBEHHOM APOOBIO.
CpaBHeHHe Ipooeit. Yurarb " 3aMUCHIBATD, CPaBHHUBATH
OOBIKHOBEHHBIC JPOOH, MpeAJaratb, 000CHOBBIBATH U
CrnoxxeHue u BBIUUTAHUE .
o 00CyKIaTh CMOCOOBI YIIOPSTIOUNBAHUS IpOOeH.
OOBIKHOBEHHBIX npobei.
HN306paskaTh OOBIKHOBEHHBIC IPOOHM TOYKAMHM Ha
CmemaHHas ApoOk. . o
KOOPJIWHATHOMN MPSIMOIi; HCMO0JIB30BAThH
YMHOKeHUE u JeJIeHUE o
" KOOPJAMHATHYIO NIPSIMYIO JUJIsi CPaBHEHUs ApOOeii.
OOBIKHOBEHHBIX npobeit;

B3aHMHO-00paTHBIE ApOOH.

Pemienne TekcTOBBIX 3agad,
coaeprKalux npoou.
OCHOBHBIC 32JTa4H Ha IPOOH.
IIpumenenue OyKB IS
3armcu MaTeMaTHIeCKUX
BBIPAYKEHU N UTIPEIITOKEHUN

®opMyJHPOBATh, 3aMHCHIBATH C MOMOIIbIO OYKB
OCHOBHOE€ CBOMCTBO OOBIKHOBEHHOM npobu;
HMCIMOJIb30BATh OCHOBHOE CBOWCTBO JpOOM IS
COKpaIlleHUsI Ipo0ei U IpUBEIeHUS IpOOH K HOBOMY
3HAMEHATEeJIO.

IIpeacraBasiTb CcMemaHHYIO JpoOb B  BHIE
HETIPaBWJILHON W BBIASISITH MEITyI0 YacTh YHCIa U3
HETPaBIILHOM ApOOH.

Bbinoausars apudmeTnueckue aeicTBUA c
OOBIKHOBEHHBIMH APOOSIMH; NPUMEHSTH CBOICTBa
apuMeTHIecKux NEeHCTBUH [UIS  palHOHAIM3AINHI
BBIYHCIICHUH.

BbINOHAT, NPUKUAKY W ONEHKY pe3yJbTaTa
BBIYUCJICHUIl, NpexjaraTb W TNPHUMEHSITH NPHEMBI
MPOBEPKH BHIIUCICHNH.

IIpoBoauTh, WHccAeIOBaHHUSI  CBOWCTB  JIpo0ei,
ONMpasch Ha YHUCJIOBBIE OJKCIIEPUMEHTHl (B TOM
YHUCJIE C TTOMOIIBIO KOMIBIOTEPA).

Pacno3naBarthb HCTHUHHBIE u JIOKHEIE
BBICKA3bIBAaHUS O NPOOSIX, NPHBOAUTH MPUMeEPHI U




KOHTPIPUMEPHI, CTPOUTH
OTPHULIAHUS BBICKAa3bIBAHUM.

BbICKa3bIBAHUSA u

Pematnb TCEKCTOBBIC 3aJa4Hu, comepikamue
,HpO6HI>Ie JAaHHbIC, W 3aJa4dyd Ha HaXO0XIACHHUC
HacTu LCJIOT0O M IICJO0r0 II0 €ro 4aCTu, BBISABJIATDH
HUX CXO0ACTBA M PaA3JINYHUSA.

MopenupoBarh XOJ  pELICHUS
TMOMOIIBIO PUCYHKA, CXEMbI, TaOJIHIIBI.
IIpuBoauThL, pa3duparTrb, OLEHUBATH Pa3IUUYHbIC
pelIeHus], 3allUCH PEIICHUI TEeKCTOBBIX 3ajady.
KpuTnueckn oneHMBaTh TMONYUYEHHBIH pe3ylbTart,
OCYILIECTBJISITE CAaMOKOHTPOJIb, MPOBEPssl OTBET
Ha COOTBETCTBHE YCJIOBHUIO, HAXOAUTH OIIHOKH.

3agadun C

3HAKOMHUTBHCS € MCTOPHel pa3BUTHS apUPMETHUKU

Harnsanas
reoMeTpusl.
MHOroyroJibHUKH
(10 w)

MHOTroyrojibHHUKH.
YHeThIpEXYTOJIbHUK,
NpsIMOYTOJIBHUK,KBaJparT.

ITpakTnueckas paboTta
«ITocTpoeHne NPAMOYTOJBHHUKA
C 3aJaHHBIMH CTOpPOHAMH Ha
HEJIMHOBAHHOU OymMmare».

TpeyroabHUK.

ITnomanpe u nepuMeTp
OPsIMOYTOJIbHUKA u
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX us3
NPSIMOYTOJIBHUKOB,  CIIUHUIIBI
U3MEpEHUST IUIONIA M.
TlepuMeTp MHOTOYTOJILHUKA

OnuceiBaTh, HCIIOJIB3YH TEPMHHOJIOTHIO,
H300pakKaTh c MOMOLLBIO qepTEKHBIX
UHCTPYMEHTOB M OT PYKH, MOJEIHUPOBAThH U3
OyMaru MHOTOYTOJIbHHUKH.

IIpuBoaAuTH MpUMepPbI 0OBEKTOB PEaLHOTO MHUpa,
UMEIOIINX dopmy MHOTOYTOJILHUKA,
OpsIMOYIOJIbHUKA,  KBaJpaTra, TpPEYyroJIbHUKA,
OLICHMBATh UX JIMHEIHbIC pa3Mephl. BbIYMCIATSH:
nepuMeTrp  TPEeyToJbHHUKA, IMPSIMOYTOJIbHUKA,
MHOTOYTOJIBHUKA; IUIOIIAAb IPSIMOYTOJIBHUKA,
KBajpara.

H3006pakaTh OCTPOYTONBHBIE, IPSIMOYTOJIBHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HCJIMHOBAHHOM U KJIeTUYaTON Oymare
KBaJgpaT MW OPIMOYIOJbHUK C 3aJaHHBIMHU
anuHamMu  ctopoH.  MHMcecaenoBarh  cBolicTBa
npsSIMOYTOJIbHUKA, KBaJpaTa ITyTEM dKCIICpUMEHTA,
HaOJIOACHUSI, H3MEPCHUs, MOJCIUPOBAHUS;
CpaBHHBATh CBOMCTBa KBajpara "
NpsSIMOYTOJIBHUKA.

KoHcTpynpoBath MaTeMaTHYecKHe TPELIOKEHHS C
MOMOIIBIO  CBSI30K  «HEKOTOPBIN»,  <«JIH000i».
Pacno3naBathb HCTHHHBIC " JIO>KHEIC
BBICKA3bIBaHUsI O MHOTOYT'OJIbHUKAaX, NPUBOANTH
NpUMepbI ¥ KOHTPIIPUMEPHI.

HccienoBaTh 3aBUCMMOCTD IUIOIIAIM KBapaTa OT
JUTH-BI €0 CTOPOHBI.

HUcnonn3oBaTh cBOMCTBA KBaJpPAaTHOW CETKH ISt
MOCTpOeHUsI (UTYpP; pa3duBaTh IMPSIMOYTOJIBHUK
Ha KBaJpaTbl, TPEYrOJbHUKH, COCTABJATH
¢urypsl u3 KBaIpaToB M IPSIMOYTOJBHHUKOB U
HaXOJWUTh WX IUIONIA]lb, pa3OWBaTh (PUTYpPHI Ha
MPSIMOYTOJIBHUKH M KBaJIpaTbl M HaXOJIUTh HX
IUIOIAAb.

BreIipaxkaTh BeIMYMHY IUIONIAQAU B  Pa3IUIHBIX
eIMHHIIAX W3MEPEHHs] METPHUUECKONH CUCTEMBI Mep,
MOHUMATH W HCMOJb30BAaTh 3aBHCHMOCTH MEXTY
METPUYECKUMH €IMHUIIAMH U3MEPEHUs TUIOIIAIH.

3HAKOMHUTBLCS ¢ MPUMepPaMH MPUMeHEeHHs TUTOIIAIH
U IIepUMeTpa B IIpaKTUYECKUX cuTyauusx. Pemarsb
3a/laull U3 peaJbHOM JKU3HM, HNpemlIaratb H

00CyKIaTh pa3jiMYHbIe CMOCO0ObI PEIICHUS 3a/1a9

JecaTuunbiepoon

(38 v)

JecsaTrunass  3amuck  ApoOeii.
CpaBHEHHE ICCITUIHBIX IPOOCHt.

JlevicTBust [ NECATUYHBIMU
IpoOsiMH. OxpyriieHne
JIECATUYIHBIX JpOOeii.

Pemienue  TEKCTOBBIX — 3ajad,
coaepxamux Apoou. OCHOBHBIC
3aa4d Ha JIpooH

IIpencraBasaTe JIECSITUIHYIO Ipobb B BHUE
OOBIKHOBEHHOW, YHTATh M 3alUChIBaTh, CPaBHUBAThH
eCsITUYHBIe  JIpo0H, mpemjaratb, OO0OCHOBBIBATH H
00CcyXKAaTh  CHOCOOBI  YINOPSJAOYMBAHUA  JIECATHYHBIX
JpoOeii.

HN3o06pakarb  JeCSITHUYHBIE
KOOPJAMHATHOMN TIPSIMOM.
BhISIBISITH CXO0JICTBA " pa3an4aus IIpaBUI
apudmeTnuecKknx nefcTBUI ¢ HaTypaJbHBIMU YUCIAMH U
JACCATUYHBIMH )1p06$[MI/l, OOBSICHATEH HX.

I[pO6I/I TOYKaAMHU Ha

BBINOJIHATL apuPMEeTHISCKHE TCHUCTBHUS C ICCATHYHBIMU
JIpOOsIMU; BBITIOJIHSITHL NMPUKHIAKY W OLEHKY pe3ysbTara
BBIYMCJIEHUH.




IIpumeHsaTh cBoiicTBa apupMETHUECKUX IEHUCTBUU It
panoHaIn3aluu BEIYHUCIECHUH.

IIpuMeHATL NPaBHJIO OKPYIJEHHsl JECATUYHBIX ApoOeil.
IIpoBoauTH HCCIETOBAHUSA CBOWCTB JICCATHYHBIX JPOOCi,
ONUpasiCh Ha YHCIOBBIE SKCIIEPUMEHTHI (B TOM YHCIE C
TMIOMOIIBIO0  KOMIBIOTEPA), BBLIABHIaTh THIOTE3bl U
MIPUBOJIHUTE UX OOOCHOBAHUSI.

Pacno3naBaTh WCTHHHEBIC M JIOKHBIC BBICKA3BIBAaHHS O
Ipo0siX, NPHBOAUTH NPHMEPBI U  KOHTPIPHUMEPHI,
CTPOUTH BBICKA3BIBAHUS U OTPHUILIAHUS BHICKA3bIBAHUIM.
Pemate TEKCTOBBIE 3a7jauM, CoOJEpKallue JIpoOHBIE
JIaHHBIE, U Ha HAXO0XJEHHE YacTH LIEJOT0 U LEJOro Mo
€ro 4acTH; BBISBJATH UX CXOACTBA M PAa3IN4Hsl.
MoaeaupoBaTh XOJ pPELIEHUs 3aJadd C ITOMOIIBIO
pucyHka, cxembl, Tabmunel. IIpuBoauTh, pa3duparhb,
OLCHUBATH PA3JIMYHBIE PEIISHHs, 3alluCH pPELIeHUHN
TEKCTBBIX 3ajad.

OnepupoBaTh  JPOOHBIMHM  YHCIAMH B pPEAIbHBIX
JKM3HEHHBIX CUTYyaIUsIX.

Kputnueckn  ouneHuBaTh  IIONyUYeHHBIH  pe3yJbTart,
OCYIIECTBISITH CaMOKOHTPOJIb, IIPOBEpsisi OTBET Ha
COOTBETCTBUE YCJIOBHIO, HAXOAUTH OIIMOKH.
3HAKOMHUTBHCS € MCTOPHel pa3BUTHS apuPMETHKU

Harasjanas
reomerpus. Tesaa n

¢urypsis
npocrpancrse(9 )

Mmuororpanaukua. 3o0pakeHue
MHOTOTpaHHHUKOB. Monenu
MIPOCTPAHCTBCHHBIX TEJI.

IIpsiMmoyronbHbIN
napasuieJIenunen, KyO.
Pa3zBépTku KyOa u
napaienenuIe/ia.
IIpakTrueckas padota

«Pa3BépTKa KyOa».

O06BEM Kyba, HOPSIMOYTOJIBHOTO
napasuiesienunea

Pacno3naBaTh Ha 4epTelkaxX, PHCYHKaX, B OKPYKaiolem
Mupe MPSIMOYTOJIbHBIN rapasuieeuIes, KyO,
MHOTOTI'PaHHHKH, ONNCHIBATH, HCIOJIB3YS
TEPMHMHOJIOTHIO, OLIEHUBATH JIMHCHHBIC pa3Mephl.
IIpuBoauTs TWPHUMEPBI OOBEKTOB pEAIBHOTO MHpA,
umeronmux (GopMy MHOTIOIpaHHUKA, IPSIMOYTOJIBHOIO
napasuienenunesna, Kyoa.

HN3o6pakaTh Ky0 Ha KIeT4aTOH OyMmare.

HUccnenoBarsn cBOlicTBa KyOa, MIPSIMOYTOJIBHOTO
rapajuiesienuIea, MHOTOIpPaHHHUKOB, HCITIOJIb3Y ST
MOJICIIH.

Pacno3znaBatp u u300paxkaTh pa3BEéPTKU Kyba ©
rapajuiesenumnea. MoaeaupoBaThb KyO u

nmapajuieyienuies; W3 OymMard W IpPOYHUX MaTepHalioB,
O0BSAICHATH CIIOCOD MOICITUPOBAHUSA.

Haxoante U3MEpEeHHs, BBIYUCJIATH IIOIIaab
TIOBEPXHOCTH; 00BEM KyOa, MPSIMOYTOJIBHOTO
nmapajieenuIena; HCecaeI0BaTh 3aBHCHMOCTH 00BEMa
Ky0a OT JUIMHBI ero pedpa, BBIBUTATh M 000CHOBBHIBATH
THIIOTE3Y.

HabnoaaTh M NPOBOAMTHL AHAJOTHU MEXIy MOHATHIMH
wIomaayu 1 o0béMa, IepuMeTpa U IUIOIIa A ITOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE W JIOKHBIE BBICKA3BIBAHHUS O
MHOTOTpaHHUKaXx, NMPHUBOIUTH npuMepbI 31
KOHTPIPHUMEPHI, CTPOUTH BBLICKA3LIBAHUSA W OTPUIIAHUS
BBICKa3bIBAHU M.

Pemarnb 3agavuum u3 peaanofx’I JKU3HH

IToBTOpeHue n
o0o6menne(10 )

TToBTOpEHHE OCHOBHBIX MOHSTHH
H METOJAOB Kypca 5 Kkiacca,
o0oO1eHne 3HaHMI

Bprumcasite  3HaYCHUs]  BBIP@XKEHHH, COJIEpIKaIIMX
HaTypaJIbHbIE 4YHCJA, OOBIKHOBEHHBIE M JSCSTHYHBIC
IpoOH, BRITIONHITE MPeoOpa3zoBaHUsT YHCEIT.

BpIOupaTs cnoco® CcpaBHEHHs YHCEN, BBIYHCICHUHN,
NMPHUMEHSITH CBOHCTBA apu(METUYECKUX JASHCTBUN s
palroHaIN3alNN BEIYHCICHUH.

OcymecTBasITh CAMOKOHTPOJIb BBIMOJIHAEMBIX JEHCTBUN U
CaMOIIPOBEPKY pe3yIbTaTa BBIYUCICHUH.

Pemars 3agaum u3 peanbHOH JKW3HU, NPHMEHSTH
MaTeMaTH4ecKHe 3HAHMS JUIsl PElISHHsI 3a7a4d U3 JIPYyTHX
YUIEOHBIX IPEIMETOB.

Pemath 3agaum pa3HBIMM  cOco0aMH, CpPaBHUBATh
CIMOCO0BI pelIeHus] 3a7add, BBIOMPATh PANHOHAJIbLHBIN
cnocoo




6 xiacc (He menee 170 v)

Ha3zpanmue
pa3aena (TemMbl)
Kypca (4HcJI0 4acoB)

OcHOBHOe coaep:kaHue

OcHoBHbBIEe BH/bI 1eATEIbHOCTH 00y4AOUINXCS

HartypanbHbie
yHcaa
(30 v)

Apudmerndyeckue AeHCTBUS C
MHOT'O3HAYHBIMU HaTypPaJIbHBIMU
YHUCJIAMU. Yuciiossie
BBIPQXXE€HUSI, MOPSIIOK EUCTBUM,
HUCIIOJb30BaHUE CKOOOK.
OxpyrneHue HaTypaJIbHBIX
YHCEeIl.

Jemurenn W KpaTHBIC YHCIA;
HauOONBIIHUN OOIIUN NENUTEND U
HaWMCHBIIIee O0IIee KpaTHOE.
PazioxeHue yuciia Ha MpOCThIC
MHOXXHTEIU. J[eTuMOCTh CyMMBI
u npousseneHus. Jleienue c
OCTaTKOM.

PemeHnne TeKCTOBBIX 3aaa4

BpIinoJHsaTb apudmernueckue nefcTBus c
MHOTO3HaUYHBIMHM ~ HATypaJbHBIMU YHCIAMH, HAXOAHUTh
3HAYEeHMs] YNCIOBBIX BBIPAXXEHHI CcO CKOOKaMH H 0e3
CKOOOK; BBIYMCJIAATh 3HAYEHHs] BBIPaKECHUN, COAEPKAIINX
CTeTNICHU. BBINOJHATHL NPHUKHUAKY M OLEHKY 3HadeHUU
YUCTIOBBIX BBIP@KEHUI, NPUMEHATH NPHEMBI NPOBEPKHU
pe3ynbTara. Hcnoan3oBath npu BBIYHCJIEHHX
[IEPEMECTUTEIIBHOE U COUYETATEIBHOE CBOICTBA CIIOKECHUS U
YMHOXEHUS, PacHpeAeInuTeIbHOEC CBONCTBO YMHOXEHUS
OTHOCUTEIIBHO CJIOXKEHHs, CBOMCTBA apHU(METHYESCKHUX
neicTBUil.

HUccaenoBarps 4YHCIOBBIE 3aKOHOMEPHOCTH, HPOBOIUTH
YHCJIOBBIE SKCIIEPUMEHTHI, BBIABUIaTh U O00OCHOBBLIBATH
TUIIOTE3bI.

@dopMyIHpPOBATH ONpeIeSIeHUsl JICIUTEII W KPaTHOrO,
HauOOJIBIIETO OOIIETO ACTUTEIISI U HAUMEHBIIIEro 00IIero
KpPaTHOTO, MMPOCTOTO U COCTABHOT'O YHCEII, UCIIOJIH30BaTh
9TH MOHSTHUS MPHU PEUICHUU 3a7ad.

IIpuMeHATH AJTrOPUTMBI BBIYHCIICHUS HaHOOJIBIIETO
o0mIero aenuTesisi W HaWMEHBIIETO OOIIero KpaTHOTO
ABYX YHCEJN, aJITOPUTM PA3JIOKCHUS YHCIa Ha MPOCTHIC
MHOHUTEH.

HccaenoBarthb ycioBus nenumoctu Ha 4 u 6. cciienoBarn,
o0cyxkaaTh, GopMyHPOBATH U 000CHOBBIBATH BBIBOJ O
YETHOCTHA CYMMBI, IPOU3BEIACHUS: IBYXUYETHBIX YHCEIT,
ABYX HEUETHBIX 4YMCIIe, YETHOIO U HEUYETHOIO YHCEIL.
HccaenoBatb CBOMCTBA JEIMMOCTH CYMMBI U
MPOU3BEICHUS YUCEIT.

IIpuBoAUTH, MPUMEPHI YHCENI C 33JaHHBIMH CBOMCTBaMH,
pacno3HaBaTh BeEpHbIe W HeBEPHbIE YTBEPXKICHHS O
CBOHMCTBAxX YHCEII, ONPOBEPraTh HEBEPHBIC YTBEPKICHUS C
ITOMOIIBE0 KOHTPIIPUMEPOB.

KoncTpynpoBats MaTeMaTHYeCKHE NMPEIJIOKEHHUS C TOMOIIBIO
CBSI30K «H», U, «ECIH..., TO...».

Pemiath TEKCTOBBIE 3aJlauM, BKJIIOYAIOIIME ITOHSITHUS
JCITUMOCTH, apU(PMETHISCKUM COCOOOM, HCIOIb30BaTh
nepedop BceX BO3MOKHBIX BapUAHTOB.

MoaeaupoBaTh XOJ pPCIICHHUS 3aJladyd C ITOMOIIBIO
pHUCYHKa, CXEMBbI, TAOJIHIIbI.

IIpuBoauTs, pa3oupars, OLICHMBATH
pelieHus, 3alliCy PELUISHU TEeKCTOBBIX 3aJau

pasiinyHbIC

Kputuueckn ouneHuMBaThb  IOJYyYEHHBI  pe3yibTar,
HAaXOOWUTh OIMMOKH, OCYIIECTBISATH CaMOKOHTPOIIb,
IIPOBEPSIsi OTBET Ha COOTBETCTBHUE YCIOBHIO

Harasanas
reomMeTpusl.
IIpsimble Ha
miiockoctH (7 1)

ITeprneHaUKyIsApHBIE TIPSMBIE.
ITapannenbHble NpsAMBbIE.

Paccrostnne  Mexnay — AByMs
TOYKAaMH, OT TOYKHU JIO TMPSIMOH,
JUIMHA IIyTH Ha KBaJpaTHOU
ceTke.
ITpumepsl
MIPOCTPAHCTBE

IPAMBIX B

Pacno3naBath Ha  4yepTexkax, pPHUCYHKax
B3aHMHOTO PACIMOJIOKEHUST NBYX IPSIMBIX.
H300pakaTh ¢ MOMOIIbIO YEePTEKHBIX MHCTPYMEHTOB Ha
HEJIWHOBAHHON " KJIETYaTOM Oymare BE
epeceKaronIuecs MpsiMble, IBE MapajuiebHbIC MPsIMBIC,
CTPOUTH MPIMYIO, MEPIEHAUKYIISIPHYIO TaHHOM.
IIpuBoauTH npuMepbI rnapauie IbHOCTH u
MEPICHANKYJISIPHOCTH NPSIMBIX B IIPOCTPAHCTBE.
Pacno3znaBaTh B MHOIOYTOJIbHUKAaX TMEPICHINKYJISIPHBIE U
napaJsuieJIbHbIe CTOPOHBI. N300paxkaTs
MHOTOYTOJIbHUKH C nmapajuIeIbHBIMHU,
NEPIEHAUKYISIPHBIMH CTOPOHAMM.

cilyyau

HaxoauTh paccTOsIHHE MEXAy JIByMsI TOYKaMH, OT
TOYKH JIO0 MPSIMOM, JUIMHY ITyTH Ha KBaJpaTHOIl ceTke, B
TOM YHCJIe MCIIOJIB3YSI MU(POBBIE PECypChI




JApodu OOBIKHOBEHHAsI POOb, OCHOBHOE CpaBHHBaTh U YNOPSAOYMBATHL ApoOU, BHIOUPATHL CIOCO0
(32 v) CBOICTBO ApoOH, COKpalleHue CcpaBHEHUS IpoOei.

apobeii. CpaBHeHHE u IlpeacraBiasaTe JeCSATUYHBIC npoou B BUJE

YHopsiToYuBaHHUE IpOOeii. OOBIKHOBEHHBIX Jpo0Oeii M OOBIKHOBEHHBIE B BHJIE

JlecsTranbre ApoGH u JIECATUYIHBIX, HCMOJIB30BaThH JKBHBAJEeHTHbIE

MeTpHHecKast CHCTEMa Mep. NpeACcTaBJeHUs IPOOHBIX YHCEJ NIPH WX CPaBHEHHUH, IIPU
BEIYHCIICHUSX.

Apudmerudeckue ASUCTBUS C

OGBIKHOBEHHBIMI " HUcnoan3oBars JleCATHHbIC Ipobu mpu Ipeodpa3zoBaHUHU

JECATHIHBIMH POGAMH. BEJIMYHMH B METPUUECKOH CHCTEME Mep.
BbInoJaHATH apudmernyeckue AeiicTBHSA c

Ornowenue. JleneHue B TaHHOM OOBIKHOBCHHBIMU W JCCSITUYHBIMU JPOOSMU.

OTHOUICHHH. Macra6, BpluMcaAATH 3HAUEHUS  BBIPAXKEHHUH, COAEpIKaluxX

IPOIOPLIHSL. OOBIKHOBEHHBIE M JIECATUYHBIE APOOH, BBIMOIHITH

IMousitre HpOLCHTA. npe96pa3OBaHI/m npobeii, BEIOHPATH cnosoﬁ, HPUMEHATD

e — TpoleHTa or cBOliCcTBa apI/I(i)MeTI/I‘IeCIiI/IX IercTBUH JUIST

BEJIMUMHBI M BEJIWYUHBI TI0 €& palHoHaJIM3allMK BEITHCJICHHH.

IIPOLICHTY. CocTaBJsITh OTHOIICHHSI ¥ IPOIIOPIINH, HAXOAUTH OTHOIIICHHE
BEJINYHVH, JCJINUTH BEJIINYUHY B TaHHOM OTHOIIICHUH.

Pemrenne  TEKCTOBBIX 337134, | HaxoauTh IKCHEPHMEHTAIBHBIM IMYTEM OTHOIICHHE

CoAepIKammnx Apobu u JUITMHBI OKPY>KHOCTH K €€ ITHaMeTpy.

HIPONECHTEL. HNuTepnperupoBaThs MacmTad Kak OTHOIICHHE BEJIWYMH,

INpakTHYecKas pabora HAXO0JAUTh MacmTa® TIUIaHa, KapThl U BBIYHUCIATH

«OTHOILIEHTE TUTUHBI paccTosIHUS, UCTIONB3Ys MAacIITaol.

OKPY>KHOCTH K €& 1MaMeTpy» OOBSICHATH, UTO TaAKOE MPOLEHT, YIOTPEOIATE 000POTHI
pedn co CIOBOM «IPOIEHT». BpIpaskaTh NPOICHTH B
IpoOsiX 1 ApoOH B MPOIEHTAaX, OTHOIICHNE ABYX BEINIHH
B IPOIICHTAX.
BBIYMCIATH IPOIEHT OT YUCJA M YUCIIO II0 €ro MPOLCHTY.
OKpyriasiTe npoou " IIPOIICHTHI, HaXOIWUTh
OPUOIIFHKSHUST YHCEl.
PemaTth 3agaum Ha 9acTH, NMPOLEHTHI, MPOMOPIIUH, HA
HaxoXXJIeHue Jpobu (mpoleHTa) OT BEJIUYUHBI U
BEJIMYUHBI IO €€ apobu (IIpoleHTy), Apoou (IporeHTa),
KOTOpBIN  COCTaBis€T OJHA BEJIWYMHA OT JPYroM.
IIpuBoauTh, pa3dupaTh, OLEHUBATH  PA3IUIHBIC
peuIeHusI, 3aIIUCH PEeIICHU TeKCTOBBIX 3aj1adq.
HN3Baexkats wuHpoOpManmio wu3 TaONHI W IHarpamMmm,
WHTEPIPETUPOBATH TaOJMYHBIE [OaHHBIC, OIPEICIATH
HauOoJiblllee W HaWMEHbBIIEe U3 IIPEJICTABICHHBIX
JTAHHBIX

Ha3zanue

pasaena (TemMbl)
Kypca (4Mcj10 4acoB)

OcHoBHOe coaepkanue

OcHoBHBIE BHU/IbI JCATCJIBbHOCTH oﬁyqawmnxcn

Harnsignas OceBasi CHMMETpHSI. Pacno3naBaTh Ha dYepTeXax W H300paKeHUSX,
reoMeTpus. ILlenTpanbHass cuMMeTpUs. u3oépaxars OT PyKH, CTPOUTH C IIOMOIIbIO
CummMmerpus TocTpoenme CHMMETPHUHBIX UHCTPYMEHTOB durypy (oTpe3ox, JIOMaHy10,
(6 1) buryp. TPEYTONbHUK, OPSIMOYTOIbHHUK, OKpPY>KHOCTB),
CHUMMETPHUYHYIO JAHHON OTHOCHUTEIBHO MPAMOU, TOUKH.
IMpaxkTyeckas paborta «Ocesas HaxoauTes mpuMepbl CHMMETPUH B OKpPY>KarOIIEM MHDE.
CUMMECTPHSD). MopeaupoBaTth U3 OymMaru ase (UTYpPBI, CHMMETPUYHBIC
CHUMMETpHUs B POCTPAHCTBE OTHOCHUTEJIBHO NpsIMOI; KOHCTPYMPOBAaTh
reoMeTpUYecKrue KOH(PUIypaluu, HCIOJIb3Yysl CBOHCTBO
CUMMETPHUH, B TOM UHCJIE C IIOMOMIIBI0O IM(PPOBBIX
pecypcoB.
HUccienoBaTh CBOWCTBAa M3y4YEHHBIX (DUTYp, CBSI3aHHBIC
C CHMMETpHeH, UCTONb3ys SKCIEPUMEHT, HaOIIoIeHUe,
MOJICIUPOBaHUE.
O00CHOBBIBATD, onpoBeprarb c IIOMOIIBLIO
KOHTPIPUMEPOB YTBEPKIASHHUSI O CHMMETPHH (HuUryp
Broipa:kenusic I[Tpumenenue OyKB IJIsl 3aIlMCH Hcnoab3oBaTh OYKBBI IS 0003HAYCHHSI YHCEN, MPHU
6yxBamu (6 MaTEeMaTUYE€CKHUX BBIPAXKCHUU U 3alUCU MAaTEMaTUYECKUX YTBEPIKICHUH, COCTaBIISTH
) peII0XKECHUN. bykBeHHBIC OyKBEHHBIE BBIPAXKSHUSI IO YCIIOBHUIO 3aJaqH.
BBIPAKEHUSI u YHCJIOBBIC HeccnenoBaTs HECHIO0XKHBIE YHCIOBBIE 3aKOHOMEPHOCTH,
I1O0JICTAHOBKH. HCIIOJIH30BaTh OYKBHI JJII UX 3aIlHCH.
bykBennsle paBeHCTBa, Bpryuciasars YHCII0BOE 3HaYECHHE OyKBEHHOTO
HaXO0XXJIECHUE HEU3BECTHOT'O BBIpQ)KCHHUSI IIPHU 3aJaHHBIX 3HAUCHUSIX OYKB.

KOMITOHEHTA. DOpMYyIIbI

3anuceiBaTh  (opMyabl: TepUMeTpa W IUIOMIATU
NpsIMOYTOJIbHUKA,  KBajpaTa; JUIMHBI  OKPY)KHOCTH,
IUIOMIAAN KPYyTa; BBINOJHSATH BBIYMCJIEHHSI [0 3TUM
dhopmyam.




CocTraBiasitb (POPMYJIbI, BBIPAKAIOIIHE 3aBHUCUMOCTH
MEX/Iy BEJIWYUHAMH: CKOPOCThb, BpEMs, PpAaCCTOSHHE;
IleHa, KOJHUYECTBO, CTOUMOCTBH;, HPOU3BOIUTEILHOCTD,
BpeMsi, 00bEM pabOThI; BHITIOJHSTH BEIYUCICHUS 110 3THM
dhopmymam.

HaxoauTh HEU3BECTHBIM KOMIIOHEHT apU(PpMETHUIECKOrO
NEeUCTBUS

Harasanas
reoMeTpusl.
Durypbl

Ha miockoctu (14
1)

YeThIpEXYTOIIBHUK, HPUMEPEI
4eThIPEXYTOIBHUKOB.
IIpssMmoyronsHUK, KBaJpaT:
cBOMCTBa CTOpOH, YTJIOB,
auaroHaJieH.

N3mepenue YTJOB. Bunsl
TPEYTrOJIbHUKOB.

Ilepumerp MHOTOYTI'OJIbHHKA.
ITnomane ¢urypsr. Popmyirsr
nepuMeTpa u TUIOIIAa N
OPsIMOYTOJIBHHUKA.
ITpubnrxEnHoe U3MEpeHUe
Iomaau Guryp.
IIpakTruueckas padota

«Ilnomane kpyra»

HN300pakaTh Ha HEJIMHOBAHHOM M KjeT4yaToW Oymare c
HCIIOJIb30BaHUEM 4ePTEKHBIX HHCTPYMEHTOB
YeTHIpEXYTOJIBHUKN C 3aJaHHBIMH CBOHCTBaMH: C
napajuieIbHBIMH, MEePIEeHINKYISIPHBIMU, paBHBIMH
CTOPOHAMH, MPSAMBIMHU YTJIAMHU U JIp., PAaBHOOEIPEHHBIH
TpeyronpHuk. IIpemsarate u  00cy:kaaTh  cnocoobl,
AJIrOPUTMBbI TIOCTPOCHHUS.

HccaenoBarhb, MCHONB3ysl DKCHEPHUMEHT, HaOIIOICHHE,
MOJEIMPOBAaHUE, CBOMCTBA NPAMOYTOJIbHUKA, KBAApaTa,

pa3zbuBatb Ha TPEYTOJIbHUKU. OO0O0CHOBBIBATD,
OnpoBepraTrb c TTOMOIIBIO KOHTPIIPUMEPOB
YTBEPKIACHUS o MIPSIMOYTOJILHUKE, KBazapare,

pacno3HaBaTh BEPHBIC U HEBEPHBIE yTBEPIKICHMUSI.
H3mepsiTh M CTPOUTH C IIOMOIIBIO TPAHCIIOPTUPA YIJIBI, B
TOM 4YHCII€ B MHOTOYTOJIBHUKE, CPABHUBATHL YIIIBI
Pacno3HaBaTh OCTphIC, MpsSMBIC, TYIbIe, pPa3BEPHYTHIC
yrael.  Pacmo3HaBaTth, HM300paskaTh  OCTPOYTOJBHBIH,
OPsIMOYTOJIbHBIN, TYIOYTOJIbHBIN, paBHOOEIPCHHBIH,
PaBHOCTOPOHHHMH TPEYTOIbHUKH.

BpIuMcJIATh  MEPUMETP  MHOTOYTOJBHHKA,  IUIOMIAIb
MHOTOYTOJIbHHKAa pa30MeHHeM Ha NPsSIMOYTOJIbHUKH, Ha
paBHBIE (UTYpBI, UCIIOIB30BATh METPUUYCCKHUE €IHHUIIBI
U3MEPEHUs JJIUHBI U IJIOIIAaaH.

HUcnoas3oBaTs npubJIMkKEHHOEe H3MepeHHe JIUH |
mwiomanae H©Ha KiIetdyatoid Oymare, NpHOIMKEHHOE
U3MEpPEeHUE JJIMHBI OKPYKHOCTH, IJIOMIAaAU Kpyra

Ha3Banmue
pa3aena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHOBHOe coaep:kaHue

OcHoOBHBIE BHU/IbI A€ATCJIBbHOCTH oﬁy‘{awmnxcn

IMoJo:kuTEILHBIE H

Lenble ywncna. Moayns 4ucna,

IIpuBoAUTH, NpPHMepPBI HCIOJIB30BAHUS B peaIbHOM

oTpHLIATe/IbLHbIE TeOMEeTpHUYECKass WHTEPOpPETAIINs JKU3HU TTOJIOKUTEJIbHBIX U OTPHUIATEIbHBIX YHUCEIL.
L1 (WE] Monysi. HucioBbIe IPOMEXKYTKH. HN300pakaTs 1eJble YHCHA, IOJIOKHUTCIBHBIE U
(40 ) OTpULIATEIbHbIE YHCJIa TOUKAaMU HAa YUCJIOBOM NpPsIMO,
[NonoxxurensHbBIE U OTPULIATEIIBHBIE
MCIOJIB30BATh YHCJIOBYIO MPSAMYIO JUISI CPaBHEHMUS
qucia. CpaBHeHHE
quce.
TMOJIOKUTEITBHBIX "
IIpuMeHsATE NpaBUWJIa CpPaBHEHUS, YNOPSAOYUBATH
OTPHULIATEIIBHBIX qucel. .
. LieJIble YMCIIa; HAXOAUTh MOJYJIb YHUCA.
Apudmetruueckne IEUCTBUA  C
PopmyupoBaTh npaBuja BBIYUCIICHUS c
THOJIOAITEIILHEIMH " MOJIOKUTEIBHBIMA M OTPHULATEJIbHBIMM  YMCJIAMU,
OTpUHATEILHLIMI HUCTAMU. HaX0JAUTh  3HAYeHUs YHUCJIOBBIX  BBIPAXKECHUM,
Pemenune TeKCTOBBIX 3a1a9 colepKalux JEUCTBUS C  IOJOXKUTEIbHBIMHU U
OTpHULIATEIIBHBIMU YHUCJIAMMU.
IIpuMeHsATH CBOMCTBA CIOXXE€HUSI U YMHOXEHUS IJIs1
npeoOpa3zoBaHusi CYMM U MPOU3BEACHUN
IpencraBaenne IIpssmoyromnbHas crucreMa O0bACHATH " HJJIIOCTPUPOBATH MOHATHE
JAHHBIX KOOPJAUHAT Ha IUIOCKOCTH. MPsIMOYTOJIBHOM CHUCTEMBbl KOOpPJAMHAT Ha IUIOCKOCTH,
6 w) KoopanHaTbl TOYKH Ha TUIOCKOCTH, HUCIONB30BATh TEPMUHOJIOTHUIO; CTPOUTH Ha
abcrycca u opauHATA. KOOPAWHATHON TIUIOCKOCTH TOYKH H (HUTYPBI 10
Cron6uaThie - KPYroBble 3aJJaHHBIM KOOpPJAMHATaM, HAaXOJAUThb KOOPJIUHATHI
JIHarpaMMBbl. TOHCK.
M 5 Yurath cTosO4aThle UM  KPYroBble JUarpaMMbl;
paKThHceKas pabotra MHTEPNpPeTHPOBATh JaHHbIC, CTPOMTH CTOJOYaThIe
«IlocTpoenue quarpaMm». JMATPAMMBL.
Pemenue TeKCTOBBIX 3ajad, Ucnoan3oBath  HHpOpMANMIO, IIPEACTABICHHYIO B
coaep KaImx NaHHBIC, TaONHUIaxX, Ha JauarpaMMax Qi pPEIIeHUs] TEKCTOBBIX
MpeACTaBJICHHbICE B TaOJuIax 3a7a4 M 3a7la4 U3 pealibHOMN JKU3HU
U Ha JuarpaMmmax
o Pacno3HaBaTh Ha 4YepTekax HMCYHKaX NUCHIBATH
Harasanas IIpsimoyronpHbIi acmosHaBa a Ucprexax, pUCYHKaX, ONMHCBIBA

nupaMuaLy, IpU3My, DHUINHADP, KOHYC, Map, H300paxarhb




reoMeTpus. napajjiejenuIen, KyO, UX OT PYKH, MOJEJUPOBATH W3 Oymaru, IUIacTUIIMHA,
Purypsl npusMa, nvpamMuaa, KOHYC, npoosioku u np. IlpuBoauTs npuMepbl OOBEKTOB
B npoctpanctBe(9 ) UWIMHIp, wmap u  cdepa. OKpY»aloIlllero Mupa, HUMEIIUX (OpMbI Ha3BaHHBIX

HN3ob6paxkenune Teom.
OPOCTPAaHCTBCHHBIX ¢buryp. Hcnonp30oBaTh TEPMHHOJOTHIO: BepIIMHA, peOpo, TpaHb,
Ipumepsr pa3BEPTOK OCHOBAaHME, BBICOTA, PagUuyC U JUAMETP, pa3zBEPTKA.
MHOIOI'PaHHHKOB, HHWJIMHIPa 1 H3yuars, HCIIOJIB3Ys SKCIEPUMEHT, HabIroneHue,
KOmyca. U3MEPEHHUE, MOJIEIIMPOBAHUE, B TOM YHCIIE KOMIILIOTEPHOE,
IpakTuyeckas paborta U ONHCHLIBATH CBOWMCTBA HAa3BAaHHBIX TEN, BbISIBJIAATH
«Co3naHue Moaenei CXOACTBA M PAa3IM4YUsA: MEXKIYy NUPaMUIOH U IPU3MOMU;
IIPOCTPAHCTBEHHBIX (QUTYPY. MEXAy HHIMHAPOM, KOHYCOM U IIAPOM.
[onsitHe O0GBEMA; ©IMHUIBI Pacno3HaBare pa3BEPTKU TIapajuieyenuiena, Kyoa,
M3Mepenns  o0béMa.  OOBEM TIPU3MEI, MMUPaMUJIBI, KOHyca, UIHHIPA;
IPAMOYTOJIEHOTO KOHCTPYHPOBATH JaHHbIC Teja U3 Pa3BEPTOK, CO30aBaATh
napaenenunena, Ky6a, nx Mozaenu. Co3gaBaTh MOJEJIN IPOCTPAHCTBEHHBIX (DUTYDP

(3 Oymaru, IpOBOJIOKH, IUIACTHJIMHA M JIP.)
HN3mepsaTe Ha MoJesiX: JUIMHBI pEOEp MHOTOTPAaHHUKOB,
IHaMeTp mapa.

dopmyisl 00BEMaA

BeiBoauTH dopmyay 00BéMa OpsIMOYTOJIBHOI'O
Tapaesenumneaa.

Beruncasates no ¢opmynam: 00BEM IPSMOYTOJIBHOTO
nmapajiesenunena, Kyba;  HCIONB30BaTh  €OUHHIIBI
U3MEPEHUs 00béMa; BBIYHMCJIATH 00BEMBI Tel,
COCTaBJICHHBIX W3 KyOOB, IapaJUICJICIIUIICOB; pemaTh

3ajJa4M C p€aJIbHbBIMU NJaHHbBIMH

IloBTOpEHUE, IToBTOpEeHNE OCHOBHBIX MOHSTHH | BBIMMCAATH 3HAYCHUs BRIPAXKCHHUN, COMIEPIKAIIIUX
o0o0menne, 1 METOJIOB KypcoB 5 1 6 KITaccoB, | HaTypajbHBIE, LEJbIE, ITOJ0KUTEIIbHBIE U
cHCTeMaTU3auMs 0000LICHHEe U CUCTEeMAaTH3alMsl | OTpHUIATEIILHBIC

(20 w) SHAHWI quciia, OOBIKHOBEHHBIC U JICCSITUYHBIC OpoOu,

BBIITOJIHSITE IIPEOOpa30BaHUsI YUCEII ¥ BEIPAKCHU.
Bbi0upaTh ciocod CpaBHEHHS 4YHCEJ, BBIYUCICHHIA,
NPHUMEHSITH CBOHCTBA apudMeTnyeckux IeHCTBUHA I
pauroHaIn3aluy BEIYHUCICHUN.

Pemats 3agaum U3 peanbHOM )KU3HU, IPUMEHSTh
MaTeMaTH4YeCKHe 3HaHMSl Ul PeIIeHUs 3aJad U3 JpyTrux
NIPEIMETOB.

Pemartp 3agaun pa3HbIMH C10CO0AMH, CPABHUBATD,
BBIOUPATH CIOCOOBI PCIICHUS 3aJayl.

OcyumecTBIATh CAMOKOHTPOJIb BBIIIOJIHACMBIX AcHCTBUI
M CAMOIIPOBEPKY Pe3yJIbTaTa BEIYUCICHUHN

PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA». 7 - 9 KJIACCBI

LEJIN U3YYEHNA YYEBHOI'O KYPCA

AnreOpa SBJISICTCSI OJITHUM H3 OIOPHBIX KYPCOB OCHOBHOMW IIKOJIBI: OHA
obOecrieunBaeT U3y4YE€HUE APYTUX AUCIHUIUINH, KaK €CTECTBEHHOHAYYHOTO,
TaKk ¥ TyMaHUTApPHOTO IIMKJIOB, €€ OCBOCHHME HEOOXOIUMO IJIs
OpPOJIOJIP)KEHUsT OoOpa3oBaHUsT MW B MOBCEJIHEBHOM >KU3HHU. Pa3zButue y
0o0y4Yaronmxcsi HaAy4YHBIX MNPEACTABICHUN O IPOUCXOXKICHUH U CYITHOCTH
ajnreOpanydeckux aOcTpakiui, Ccrnocode OTpakeHUsi MaTeMaTHYIECKOU
HAyKOW SIBJICHUW W TPOIIECCOB B MNpUPOJIEe W OOMIECTBE, POJIH
MaTEeMaTHYECKOro MOJICJIUPOBAHUSI B HAYYHOM MO3HAHUU U B TIPAKTHKE
criocoO0cTByeT (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS W KadeCTB
MBIIIJICHUSI, HEOOXOAUMBIX JIJIsl aJanTaliid B COBPEMEHHOM MH(GPOBOM
obmiectBe. M3ydueHue anreOpbl €CTECTBEHHBIM 0O0pa3oM oOecIriedyuBaeT
pa3BUTHE YMEHHUsI HAOJIOJaTh, CPAaBHUBATb, HAXOJIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMeHTHPOBAHHO
00OCHOBBIBAaTh CBOM JICHICTBUSI U BBIBOJIbI, HOPMYIHUPOBATH YTBEPIKICHUSI.



OcBoeHue Kypca aiareOpnl oOecrneyuBaeT pa3BUTHE  JIOTHYECKOTO
MBIIIJICHUST ~ OOy4YarolIUXCsi: OHHM  MCIOJIB3YIOT  JAE€AYyKTHUBHBIE U
WHJTYKTHUBHBIC paccyKaeHus, 0000I1IeHNEe u KOHKPETHU3alInIO,
aOcTtparupoBanne wu aHamoruto. QOOydeHHme anreOpe Ipeamnosaract
3HAUUTEJILHBIN OOBEM CaMOCTOSITEIILHOW JESITEIbHOCTU OOYyYaromuxcs,
MOPTOMY CaMOCTOSITEJILHOE pPEIICHHE 3a7ad eCTECTBEHHBIM 0O0Opa3oM
SIBJISICTCS peajin3allMen JIesiTeJIbHOCTHOTO MPUHIIMIIA OOyUYEHUS.

B cTpykType nporpaMmbl y4eOHOTO Kypca «Aiaredpa» OCHOBHOM NIKOJIBI
OCHOBHOE€ MECTO 3aHUMAKOT COAEPKATEIbHO-METOAUYECKUE JINHUU:
«YHucna ¥ BBIYUCIEHUS; «AJreOpandecKue BBIPAKEHUSD;

«YpaBHEHMsT UM  HepaBeHCTBa»; «DyHkuun». Kaxpags w3 23THX
COAEPKATEIIbHO-METOAUYECKUX JIMHUIM Pa3BUBACTCS HA NPOTSHKEHUM TPEX
JIET M3YYEHUS Kypca, €eCTECTBEHHBIM 00Opa3oM TMeperuieTasich H
B3aUMOJEUCTBYS C JIpYyTMMH €ro JIMHUsIMUA. B Xojae wu3yueHus Kypca
oOydarolMMcsl HPUXOJAUTCS JIOTUYECKH pacCcy’kKaaThb, HCHOJIb30BaTh
TEOPETUKO-MHO>KECTBEHHbIN sI3bIK. B CBA3M C 3TUM 11eJecoo0pa3Ho
BKJIFOUHTH B ITPOrpaMMy HEKOTOPBIE OCHOBBI JIOTUKHU, ITPOHU3BIBAIOIIINE BCE
OCHOBHBIE pa3aejibl MaT€MaTHYECKOro OOpa3oBaHMUsI M CIIOCOOCTBYIOIIHE
OBJIQJICHUIO OOYYarolIUMHCSI OCHOB YHHUBEPCAJIBHOTO MaTeMaTU4YE€CKOI'o
si3plka. TakuM oOpa3oM, MOKHO YTBEpXJaTh, YTO COJEPKATEIbHONW U
CTPYKTYPHOU OCOOCHHOCTBIO Kypca

«AJnredpa» sIBJISAETCS €ro MHTEIPUPOBAHHBIN XapakKTep.

Conepxanne nuHUU «YHuciIa W BBIYUCICHHUSD» CIYXXHUT OCHOBOM IS
NaJlbHEUILIETO HWU3y4YeHUsT MaTeMaTUKWU, CIIOCOOCTBYET pa3BUTHIO Y
oOy4Jarommxcsi  JOTUYECKOTO  MBINUICHUSI, (POPMHUPOBAHUIO  yYMEHHUS
MMOJIb30BAaThCsI AJITOPUTMAaMHM, a TaK)KE€ MPUOOPETECHUIO ITPAKTHUYECKUX
HaBBIKOB, HEOOXOJAUMBIX JIJIsI TOBCEAHEBHOM KW3HU. Pa3BuTue MOHATUS O
qycjie B OCHOBHOM  HIKOJIE  CBSI3aHO C  palMOHaJBHBIMM U
UppalMoHaJIbHBIMM  YHCJIaMu, (GOPMUPOBAHUEM MNPEJICTABICHUN O
JIENUCTBUTEIBHOM 4YHCJIE. 3aBEpLICHHUE OCBOCHUSI YUCIOBOU JIMHUH
OTHECEHO K CTapuieMy 3BE€HY OOIIero oOpa3oBaHUsl.

Coneprkanue [ABYX alireOpandyecKkux JUHUN — «Ajaredpandeckue
BBIPA’KEHUS» U  «YpaBHEHMsI U  HEPABEHCTBa» CIIOCOOCTBYET
bopmMupoBaHHUIO y OOyYarOIIUXCS MaTeMaTH4YIECKOTO arimapara,
HEOOXOAMMOTO JUIsl pEelICHUs 3aJady MaT€MaTUKU, CMEXKHBIX MPEIMETOB
U TIPAKTUKO-OPUEHTHUPOBAHHBIX 3a7ad. B OCHOBHOII 1IKOJ€ YyueOHBIH
MaTepuall TPYyNImUpyeTCsi BOKPYT PaIllMOHAIIBHBIX BBIpaXXEeHUM. Anredpa
JIEMOHCTPUPYET 3HAUYEHUE MaTEMaTUKU KakK s3blKa JUIsI MOCTPOEHUS
MaTEMaTUYECKUX MOJEJIEU, ONMHWCAaHUs NPOLECCOB MU SIBJICHUU pPEaJIbHOIO
Mmupa. B 3agaun oOyueHust anredpe BXOASIT Tak>Ke JajibHEUIIIee pa3BUTHE
QJITOPUTMHUUYECKOTO MBIIIJIEHUSI, HEOOXOJIMMOTO, B YaCTHOCTH, JJIs
OCBOE€HUSI Kypca MHPOPMATHUKH, U OBJIQJICHUE HaBBIKAMH JE€TYKTHUBHBIX
paccyxaenuii. IIpeobpa3zoBaHue CHUMBOJIBHBIX (POpM BHOCHUT CBOM



cnenu@uUecKkuii BKJIAJT B Pa3BUTUE BOOOpPaXEHHsI, CIIOCOOHOCTEM K
MaTE€MaTU4YE€CKOMY TBOPYECTBY.

Conepxxanue (GyHKIHOHAIbHO-TpaUIECKOW JIMHUM  HAaIeJeHO Ha
MOJIydeHHE NIKOJIbHUKAMU 3HAaHUW O (QYHKUUAX Kak BaKHEHUIIeH
MaTE€MaTHYECKOW MOJEIH Il ONHUCAHUSI U HUCCIIENOBaHUS pa3zHOOOPa3HbBIX
MMPOLIECCOB U SIBJICHUU B NpUPOJIe U oO1iecTBe. M3yueHue 3Toro Mmarepuasia
CIIOCOOCTBYET pPa3BUTHIO Yy OOydYalOmUXCs yMEHHs HCHOOJb30BaTh
pa3uydHbIE BBIPA3UTEIIbHBIE CPEACTBa S3bIKa MAaT€MaTUKU — CIIOBECHBIEC,
CHUMBOJIMUECKHE, Tpaduyeckue, BHOCHUT BKJag B (OpMUpPOBAHHUE
OpEACTABJICHU O POJIM MaTeMaTUKH B pPa3BUTUM IIMBUIH3AIAA U
KYJIbTYPBHI.

MECTO YUYEBHOI'O KYPCA B YUEGHOM IIJTAHE

CornacHo yuyeOHOMYy IUIaHy B 7—9 kiaccax m3y4daercsi y4eOHbIM KypcC
«Anredpa», KOTOpPBIM BKJIIOYAET CJCAYIOIIUE OCHOBHBIC pa3eiibl
cojziepkaHusi: «HYucia U BIYUCICHUS», K ANreOpandecKue BBIPAKCHUSY,
«YpaBHEHHS U HEPABECHCTBaA», « DYHKIIUN.

V4yeOHbI TJIaH Ha U3y4YeHue anreoprl B /—9 Kiaccax OTBOJMUT HE
MeHee 3 y4eOHBIX YacOB B HEJEII0 B TE€UCHHE KaXXJIOTro rojaa oOydeHwUs,
BCEro 3a Tpu roga ooydyeHust — He MeHee 306 yueOHBIX 4acoB.

COAEPXXAHUME YYEBHOI'O KYPCA (110 TOJAM OBYUYEHUN)

7 KJ1acc
Yucsaa v BbIYUCJICHUSA

PanmonanbHele uncia

J{poOu OOBIKHOBEHHBIE U AECATUYHBIE, IEPEXO]] OT OJHOU (POPMBI 3aITUCH
napobeii k apyroi. IloHsiTHe palnMOHAJILHOTO 4YMCIIA, 3alucCh, CPaBHEHUE,
YHOOPSIIOUYUBAHUE PALMOHAIBHBIX 4Hcel. Apudmernueckue AeHWCTBUS C
paluMoOHalbHBIMU 4HcJIaMd. PemeHue 3agad W3 peajibHOM TPAKTUKH Ha
4acTH, Ha JpoOu.

CreneHb ¢ HaTypaJIbHBIM ITOKa3aTeJeM: OIpEJeJICHUE, IpeoOpa3oBaHuE
BBIPA’KEHUI HA OCHOBE OIPEJECNICHMs, 3a0UcCh OoJbiux yucen. [IponeHTsl,
3alllMCh MPOLIEHTOB B BHAE ApOoOM U JApoOM B BHJIE HOPOLECHTOB. Tpu
OCHOBHBIE 33J1a4M Ha IPOLICHTHI, PEIICHUE 3a4a4 U3
peaibHOU IMPAKTUKH.

IIpumeHeHnre NpU3HaAKOB JICJTITMMOCTH, PA3JI0KEHUE Ha MHOXKUTEINU
HaTypaJbHBIX YHUCEI.

PeanbHbie 3aBUCMMOCTH, B TOM YHCJIE OpsiMas U oOpaTHas
OPOTIOPLIMOHAIIBHOCTH.

AnredpanyecKkue BbIPpAaKEHUS

IlepemenHble, 4YHUCIIOBOE 3HAYEHHE BBIPAXKEHUS C IIEPEMEHHOM.
JlonycTumble 3HaAdeHUs IMepeMeHHbIX. lIpeacraBieHue 3aBUCHMOCTH



MEX/Iy BeJIMYMHaMHu B Buje ¢opMmyibl. Berauciaenus mno Qopmysiam.
IIpeoOpazoBanre OYKBEHHBIX BBIPAKCHHM, TOXKJISCTBEHHO pPaBHBIC
BBIPpAXXCHMUSI, IIPaBUJIa MPeoOpa30BaHUsI CYMM H ITPOU3BEACHUM, ITpa-

BHJIA PACKPBITUSI CKOOOK U ITPUBEICHUS ITOTO00HBIX ClIaraeMbIX.

CBolicTBa CTEMEHU C HATypaJIbHBIM ITOKa3aTeJIeM.

OnpgHounenbl u  MHoOrowieHel. Crenenb MHorowdiaeHa. ClrioskeHue,
BBIUUTAHUE, YMHOXXEHHE MHOIO4WICHOB. DOpMyJibl  COKpaIEHHOTO
YMHOXEHUSI: KBaJIpaT CyMMbI W KBajpaT pa3zHocTtu. dopmyia pa3HOCTU
KBajJgpaToB. Pa3noxeHre MHOTO4JIE€HOB Ha MHOUTEIIH.

YpaBHeHus

VYpaBHEHHE, KOPEHb YpaBHEHUs, IpaBUia IIPeoOpa3oBaHUs ypaBHECHUS,
PAaBHOCHJIBHOCTh YPaBHEHMUIA.

JImHenHOE ypaBHEHHE C OJHOU INEPEMEHHOU, UUCIIO KOPHEU JIMHEUHOTO
YPAaBHEHUSI, PELICHUE JIMHEWHBIX ypaBHEHUU. COCTaBI€HHUE YpPaBHEHUI MO
YCJIOBHIO 3a1a4i. Penienre TEKCTOBBIX 3a/1a4 C HOMOIIBIO YPAaBHEHUU.

JIuHeliHOe ypaBHEHUE C JIByMsl IIEpEMEHHBIMU U ero rpaduk. Cucrema
JBYX JIMHEUHBIX YPAaBHEHUUN C IBYMs NE€pEeMEHHBbIMU. PerieHue cucrem
ypaBHEHUH cnOCOOOM noAcTaHOBKHU. [IprumMepsl pemeHrss TEKCTOBBIX 3ajad
C IIOMOILIBIO CUCTEM YPaBHCHUM.

Koopaunatel u rpapuku. OyHKIUN

Koopannara Ttoukn Ha npsmoii. HucioBble npomexyTku. PaccrosiHue
MEXKAY JABYMsI TOYKaMH KOOPJAUHATHOU ITPAMOM.

I[IpsimoyrombHass cucrtema koopauHat, ocu OX m Oy. AOlcmmcca u
OpAMHATa TOYKM Ha KOOpJAMHATHOM 1uiockocTu. Ilpumepsl rpadukos,
3a/laHHbIX (opmysiamMu. YUTeHue rTpaUKOB pealbHBIX 3aBUCUMOCTEM.
IHonstue pyukuuu. I'padpuk pynkuuu. CrolictBa GyHKIUN. JInHEN-
Hast ¢yukwus, e€ rpaduk. ['paduk dyHkuum y = | x |. I'padudeckoe
pELICHNE TUHEWHBIX YPABHEHUU U CUCTEM JIMHEWHBIX YPAaBHEHUU.

7 KJ1acc
Yucsa 1 BbIYUCTICHUSA

KBanpathblii kopeHb U3 uncia. [lonsitTue o0 uppalimoHaJIbHOM YHCIIE.

JlecsaTuuHble  NPUOMOKEHUST  UppalMoOHaIbHBIX  4ducen.  CBoicTBa
apudMEeTHYEeCKUX KBaJApaTHBIX KOPHEH U HUX T[PUMEHEHHE K
npeoopa3oBaHUIO YUCJIIOBBIX BBIPAKECHUU U BBIYHCIICHUSIM.

JlericTBUTENBHBIC YHCIIA.

CreneHp € uLegbIM NokaszarejsemM H e€ cBoiicTtBa. CtaHpapTHas 3alUCh
4qucia.
AJire0OpanvecKkue BbIPAKEHUSI

KBanpatHbii TpEXWIIEH; pa3JIoKEHUE KBaApPaTHOrO TpPEXUJIEHA Ha
MHO>XHUTEJIIH.

Anrebpanveckass apoOb. OCHOBHOE CBOUWCTBO ajreOpamdeckor IpoOwu.
Cno’keHue, BbIUYMTAHHE, YMHOXXEHHUE, JICJICHUE alreOpandyeckux JIpoOei.



PanyoHanbHbIe BBIpa)KEHUSI U UX INpeoOpa3OBaHUE.
YpaBHeHMs U HEpaBeHCTBA

KsagpatHoe ypaBHeHue, (opmya KOpHEH KBaJIPaTHOTO YpPaBHEHUS.
Teopema Buera. Penienue ypaBHEHHW, CBOJAIIMXCS K JHHEWHBIM H
kBasipaTHbIM. [IpocTeiinine npoOHO-pallMOHATIBLHBIC YPABHECHMUSI.

I'paduueckast uHTEpHOperalnusi ypaBHEHUUW C ABYyMsI II€PEMEHHBIMH U
CHUCTEM JINHEWHBIX YPABHEHUU C ABYMsI lIepeMeHHbIMU. [[prumepsl perenns
CHCTEM HEIUHEUHBIX YPABHEHUU C JIBYMsI NEPEMEHHBIMU.

Perienne TEKCTOBBIX 3aJad ajJreOpandeckKuM CIIOCOOOM.

YuncioBble HEpaBEHCTBA MW UX cCBouMcTBa. HepaBeHcTBO € OomHOU
NEPEMEHHON. PaBHOCHMIIBHOCTHL HEPAaBEHCTB. JIMHEIWHBIE HEpPABECHCTBA C
onHOM miepeMeHHOW. CucTeMbl JHMHEWHBIX HEPAaBEHCTB C OJHOM
NEPEMEHHOM.

DOyHKIUU

Ilonsitue dynkuuu. OO6IacTh oOHOpeAesiCHUsT U MHOXKECTBO 3HAUYCHUU
¢pyskuu. CriocoObl 3agaHust PyHKIINH.

I'papuxk dysHkunun. UYrtenwme cBoOUCTB QPYHKIUH 0O €€ rpaduky.
I[Ipumeps! rpadukoB GyHKIMI, OTpaXKalOIUX peajibHbIE NPOLIECCHI.

DyHKIUHU, ONUCHIBAIOIINE NPAMYIO U OOpaTHYIO IIPOIIOPIIMOHAIIBLHBIE
3aBUCUMOCTH, UX Tpaduku.

DyHkuyuu y = XZ,\/y =x°, y= X, Y=|xl.

I'pacdnueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHUM.

9 kJacc

Yucjaa v BbIYUMCJICHUA

JIeCTBUTEIbHBIC YHCIA

PanumonanbHble  yHClla, HWpPpPANUMOHAJIBHBIE  YWUCIJIA, KOHEYHBIE W
OCCKOHEUHBIC ACCATHYHBIC JIPOOHU. MHOXXECTBO JICHCTBHUTEIBLHBIX YHCEI;
JICUCTBUTEINIbHBIC YMCJIa KaK OECKOHEYHBIC JIeCATUYHBbIC IpoOu. BzaumuHo
OJIHO3HAYHOE COOTBETCTBUE MEXKY MHOYKECTBOM ACHUCTBUTEIBHBIX YUCEI U
KOOPJAWUHATHOM IIPSIMOM.

CpaBHEHHE JICUCTBUTCIBHBIX YHCEI, apu(METHUYSCKHUE JACUCTBUS C
JNEVUCTBUTEIIbHBIMU YHCJIAMH.

M3mepens, npuOIMKEHUs, OIIEHKN

Pa3smepbl OOBEKTOB OKPY’KaAIOIIETO MUpPa, JIJIUTEIBbHOCTh MPOIIECCOB B
OKpPYKarollleM MHUpeE.

[TpubmmkéHHOe 3HAYEHHE BEJIWYHHBI, TOYHOCTh ITPUOITMIKCHUS.
Oxpyriaenue yucen. [Ipukuaka u oieHKa pe3yjIbTaTOB BBIYUCIECHUM.



YpaBHeHMs U HEpaBeHCTBA

YpaBHEHHA C OJHOM IEPEMEHHOM

JImneiitHoe ypaBHeHue. PemreHme ypaBHEHUM, CBOISIIIUXCSI K
JIMHEWHBIM.

KBagparnoe ypaBHenuwe. Peuienue ypaBHEHUM, CBOOSIIUXCS K
KBaJipaTHeIM. bukBangpatHoe ypaBHeHue. IIpumepsl pemieHust ypaBHEHUM
TPETHEU U UETBEPTOU CTEIICHEN PA3JIO)KEHUEM HA MHOYKHUTEIIH.

Pemenne JIPpOOHO-pAITMOHATIBHBIX YPaBHEHUM. Pemenne
TEKCTOBBIX 3a/4a4 aJire0OpandeCcKuM METOIOM.
Cnctembl YpaBHEHWI

YpaBHeHUE C ABYMsI IIEPEMEHHBIMU U €ro rpaduk. Penrenue cucrem aByx
JIMHEWHBIX ypaBHEHUM C JABYMs IIepeMEHHbIMH. PemieHue cucreMm IByX
YPaBHEHUM, OOHO W3 KOTOPBIX JIMHEHWHOE, a JAPyroe — BTOPON CTEHEHHU.
I'pacdpnueckass  uHTEpmperanusi  CHUCTEMBbl  ypaBHEHUU C  AByMH
NEePEMEHHBIMU.

Penienue TEKCTOBBIX 3ajad ajireOpandecKUM CIIOCOOOM.

Hepasencta
YHucioBble HEPABEHCTBA U UX CBOWCTBA.

Penrenue mnHEeHBIX HEPABEHCTB C OAHOU IepeMeHHON. Penmenue cucrem
JIMHEWHBIX HEPABEHCTB C OJHOW mepemMeHHoil. KBagpaTrHble HEpaBEeHCTBA.
I'papuueckass wmHTEprpeTaliss HEPABEHCTB W CHCTEM HEPABEHCTB C
JABYMsl IIEPEMEHHBIMU.

DOyHKUUHA
KBanparnunas pynknus, e€ rpaduk u ceolictBa. [lapaboia,
KOOPAUHATHI BEPIUINHBI MTapadoJibl, OCb CUMMETPUHN NapaOoJIbl.

MpPadmKn PpyHKUUN:

y =kx, y = kx + b, y=§,f=x3,y=x, y=| x| »n nx ceoicraa.

YucaoBble MOCjaeI0BaATEILHOCTH

Omnpezenenne U CrocoObl 3a/IaHKs YMCIOBBIX MOCIEI0BATEILHOCTEH

IloHsiTMEe YKMCIOBOM MOCIEA0OBATEILHOCTH. 3aJaHUE MOCIEI0BATEIIbHOCTHU
pexkyppeHTHOU hopmMyIior U (OpMyJION N-TO YIeHA.
ApudmeTnueckas U reoMeTpruyecKas Mporpeccun

ApudmeTrnueckasi U reoMmeTprudueckasl mporpeccuu. opmysibl N-TO WieHa
apuPMETUUYECKON M TEOMETPUYECKOM MPOrpeccuii, CyMMbl II€pBbIX N
YJICHOB.

N300pakenre wieHOB apu(pMETHUYESCKON U T€OMETPUUECKON TMPOTPEeCcCuid
TOYKaMM Ha KOOPJAWUHATHOMN IUJIOCKOCTHU. JIMHEWHBIA U DKCIIOHEHIIUAJIbHBIN



pocT. ClnoXHbI€ NPOLICHTHI.

IIJIAHUPYEMBIE TTPEJIMETHBIE PE3YJIbTATHI OCBOEHMS ITPUMEPHONPABOYEI
[TPOI'PAMMBI KYPCA (ITO TOAAM OBYUEHIM )

OcBoeHne y4yeOHOTro Kypca «AnreOpa» Ha ypPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusI  JOJDKHO oOecrieunBaTh  JIOCTMOKEHHE  CJIEAYIOIINX
MIpeAMETHBIX 00pa30BaTENbHBIX PE3YJIHTATOB:

7 KJ1acc

Yucjia 1 BLIYUCJTCHUSA

— BpinonHATh, codyerasd  YyCTHbBIE W IIMCBMEHHBIC  IIPUEMBI,
apudmMeTHYecKrue NeNCTBUS C PAllMOHAIBHBIMH YHUCIIAMH.
— Haxoauts 3HAYCHUA 41 CJIIOBBIX BbIPAKCHUM IIPUMEHATH

pa3HoOOpa3HbIe CIOCOObI U HOPUEMBI BBIYUCICHUSI 3HAYEHUN JIPOOHBIX
BBIPA)KEHUM, COZEpKAIUX OOBIKHOBEHHBIE U JIECITUYHBIE JPOOU.

— Ilepexoaute OT OAHOW (POpMBI 3allMCH YHCEI K JApPYyrou
(mpeob6pa3oBBIBaTh AECATUYHYIO IPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B J€CSITUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JIECATUYHYIO JIpOOB).

— CpaBHHUBATh U yHOpPsI0YMBATh PAMOHAJIBHbIE YHCIA.

—  OKpyrJsaThe 4ucla.

— BpBIOJIHATE NPUKUAKY U OLICHKY PE3YyJIbTATAa BBIYUCIICHUN, OLICHKY
3HAYECHUUN YUCJIOBBIX BBIPAKECHUN. BBIMIOIHITH IEHUCTBUS CO CTEIIEHSIMHU C
HATypaJbHBIMHU IMOKA3ATEIISIMHU.

— IlpuMeHsITP ODpPHU3HAKU ACITUMOCTH, PA3JIOKCHUE Ha MHOXKHUTEIU
HaTypaJbHbBIX YHUCEIL.

— Pemrare  NpakTHKO-OPUEHTUPOBAHHBIE  3aJlayd, CBSI3aHHBIC  C
OTHOLICHUEM BEJIMUYWH, MOPONOPHHUOHAIIBHOCTHIO BEJIWYUH, IPOLIEHTAMU;
UHTEPIIPETUPOBATH PE3yJbTaThl PEUHICHUS 3a4a4d C YYETOM OrpaHUYECHHU,
CBSI3aHHBIX CO CBOMCTBaAMH pacCMaTpPHUBACMbIX OOBHEKTOB.

AJire0panvecKkue BbIPAKEHUS

— MHWcnonp30BaTh anreOpanveckyrd TEPMUHOJOTHIO W CHUMBOJIHKY,
MMPUMEHSTH €€ B IIPOIeCCe OCBOCHUSI y4eOHOr0 MaTepuania.

— Haxoants 3HaYeHHWsT OYKBEHHBIX BBIPAKCHHUN TIPpU  3aJaHHBIX
3HAYCHUSIX TICPEMEHHbBIX.

— BemomaaTe TpeoOpa3oBaHUS MEJIOTO BBIPAXKCHUS B MHOTOYICH
MMPUBEJICHUEM TT0JIOOHBIX CJIara€MbIX, PACKPBITHEM CKOOOK.

— BbBIIOIHATE YMHOXKEHHUE OJTHOWICHA HAa MHOTOYJICH U MHOTOYJICHA Ha
MHOTOYJICH, IIPUMEHSTH (POPMYJIbI KBaJgpaTa CyMMBI U KBaJipaTa pa3HOCTH.

— OcCymecTBIsSITh  pa3loKEHHE MHOTOWICHOB Ha MHOXHUTEIH C
IMOMOIIBIO BBIHECEHUSI 3a CKOOKH OOIIETr0 MHOXHTENS, TPYHNIUPOBKH
claraeMbIX, IIpUMEHEeHUST (POPMYJIT COKpaAIEHHOTO YMHOKCHHUS.

— TlpumeHsTH TpeoOpa3oBaHUsT MHOTOYJICHOB JUIS PEIICHUS Pa3THIHBIX



3aJ1a4 U3 MaTe€MaTUKH, CMEXXHBIX [IPEAMETOB, U3 PECAIIBHOU IIPAKTHUKU.

— Hcnonp30BaTe CBOWMCTBA CTEIIEHEW C HATypPaJIbHBIMHM IIOKA3aTECIISIMU
TSI TIpeoOpa30oBaHUs BBIPAKECHUU.

YpaBHeHusI U HEPaBeHCTBa

— Pemare nuHEWHBIE YpPAaBHEHUsI C OAHOW IIEPEMEHHOU, NPUMEHSIS
IpaBujla IIepexona OT HCXOJHOTO YpPaBHEHUs K PaBHOCHIBHOMY €EMY.
IIpoBepsTh, ABIAETCS JIU YUCIIO KOPHEM YPAaBHEHUSI.

— Ilpumensats rpaduyecKkue METOJbl MpPH PEIICHUU JTUHEHHBIX
YPaBHEHHUI U UX CUCTEM.

— ITloaOupatk nmpuMepsl ap YUCE, SIBJISIOIIUXCS PEHICHUEM JIMHENHOTO
YPaBHEHUS C JABYMsI IEPEMEHHBIMMU.

— CTtpouth B KOOPAUHATHON MIJIOCKOCTH IrpaduK JIUHEHHOTO ypaBHECHHUS
C ABYMs IIEPEMEHHBIMM; MOJIB3YsCh Ipa@UKOM, HNPUBOJUTH HPUMEPHI
peleHns ypaBHECHMS.

— Pemare cucremMnbl JBYyX JHMHEHHBIX YpPaBHEHHMU C  ABYMs
NEepPEMEHHBIMU, B TOM YHCIJIE I'papUUECKHU.

— CocTaBisiTh M pelIaTh JUHEWHOE YPABHEHUE NI CUCTEMY JIMHEUHBIX
YPaBHEHUMH 110 YCJIOBHUIO 3aJ1a4U, UHTECPIIPETUPOBATH B COOTBETCTBHUU C
KOHTEKCTOM 33J1a4M IOJIY4EHHBIA pe3yJibTart.

Koopaunarel u rpaguxku. @yHKumMu

— MUW300pakaTh Ha KOOPJAMHATHOW MNPSAMON TOYKH, COOTBETCTBYIOIIHE
3aJaHHBIM KOOpAMHATaM, JIy4d, OTpPE3KHW, HWHTEpBaJbl; 3alMCbIBaTh
YHCJIOBbIE NPOMEKYTKH Ha aJiIr€OpandecKoOM S3bIKE.

— OTMmeuaTth B KOOPAWHATHOW TIIJIOCKOCTH TOYKH 1O 3aJlaHHBIM
KOOpAWHATaM; CTPOUTh Tpaduku JUHEHHBIX (GyHKIU. Ctpouth rpaduk
byHKIEN y = | X |.

— OrmmceIBaTh C TMOMOINBIO (DYHKIIHH U3BECTHBIC 3aBUCUMOCTH MEXKITY
BEIWYHUHAMH: CKOPOCTBh, BpEMsI, pacCTOSTHHE, II€Ha, KOJHUYECTBO,
CTOUMOCTbD; IIPOU3BOUTEIIBHOCTD, BpeMsi, 00bEM pabOTHI.

— HaxoauTh 3Hauenue PpyHKIIUU MO 3HAYCHUIO €€ apryMeHTa.

— Ilonumare rTpaduyeckuii cHnocoO TIpeJCTaBJICHUS U aHaIMW3a
nH(popManuu; U3BJIEKATh U UHTEPIPETUPOBATh HHPOpMaLUIO U3 TpadUKOB
peaJIbHBIX MPOLIECCOB U 3aBUCUMOCTEM.

8 Kiacce

Yucjia 1 BLIYUCJTCHUSA

— MHcnonbs3o0Barh Ha4aJIbHbIC OpeCTaABICHUS 0 MHO>ECTBE
JIEUCTBUTENBHBIX YWUCEJI JJII CPaBHEHUS, OKPYIJIEHUSI W BBIUHUCICHUN;
n300pakaTh JICUCTBUTEIIbHBIE YHCJIAa TOYKAMU HAa KOOPJAUHATHOU MPSIMOIA.

— IlpumeHsaTh TIOHATHE AapUPMETUIECKOTO KBaJAPATHOTO KOPHS;



HaxXOJAUTh KBaJpaTHbIE KOPHU, MCHOJB3YySd HOpPU  HEOOXOJAMMOCTH
KaJIbKYJISITOP; BBIIOJHSITH MPEeoOpa3oBaHUsl BBIPAKEHUN, COJICpKAIIUX
KBaJpaTHbIE KOPHHU, UCIIOJIb3YysI CBOMCTBA KOPHEM.

— MHWcnonp30BaTh 3anucu  OOJIBIIMX U MaJibIX YHCEJ C IIOMOIIBIO
JIECSITUYHBIX Apodeut u creneHen uncia 10.

AnredOpanyecKkue BbIPpaKeHUS

— IIpuMeHsTP NOHSTUE CTEIIEHU C LEJbIM I[IOKa3aTeJeM, BbIIOJIHIATH
npeoOpa3oBaHUsI  BBIPAXKEHUU, COAEpXKAMIUX CTENEHU C  [EJIbIM
IOKa3aTeJIEM.

— BbBINONHATE  TOXAECTBEHHBIE  IIpeoOpa3oBaHUs  parlMOHAIBHBIX
BBIDQXKCHUN Ha OCHOBE MNOpaBWJI MACHCTBUU HaJl MHOTOYWICHAMH U
ajnreOpamdyecKuMHu JIpoOsMu.

— PackiiagpiBaTh KBaApaTHBIA TPEXUIEH HA MHOXKHUTEIIH.

— IlpumeHsaTh npeoOpa3zoBaHUs BBIPAKECHUM ISl PELICHUS Pa3IUUYHBIX
3a/1a4 U3 MaTE€MaTUKH, CMEXKHBIX [IPEIMETOB, U3 PEAJIbHOU IIPAKTUKU.

YpaBHeHusI U HEPABEHCTBA

— Pemrate nuHelHbIE, KBaApaTHBIE YPABHEHUSI U palliOHAJIbHBIC
YPaBHEHMUsI, CBOJISAIINECS K HUM, CUCTEMBI IBYX YPABHEHUU C ABYMsI
NEPEMEHHBIMMU.

— IIpoBoauTe MpoCTEHIINE UCCIIEAOBAHUSI YPABHEHUN U CUCTEM
YPaBHEHHU, B TOM YHUCJI€ C HPUMEHEHUEM IrpapnueCcKuX MpeacTaBICHUMN
(ycTaHaBIuBaTh, UMEET JIM YPAaBHEHHUE WM CUCTEMA ypPaBHEHUU
pELICHMsI, €CJIM UMEET, TO CKOJIBKO, U IIP.).

— Ilepexoauth OT ciaoBecHOW (QOPMYIUPOBKM 3agauym K e
anreOpandyeckol MOJIEId C TIOMOILBIO COCTaBJICHHUSI YPABHEHUS WIIH
CHUCTEMBI YPaBHEHUM, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a/1a4M IOJYYEHHBIN pe3yabTar.

— IIpumMeHsITh CBOMCTBA YHUCIOBBIX HEPABEHCTB J1JII CPABHEHUS, OLICHKH;
peuark JUHEWHBIE HEPABCHCTBA C OJHOU IIEPEMEHHOU W HX CHUCTEMBI;
JaBaTh Tpa@UUECKYI0 WJITIOCTPAIIMIO MHOYKECTBA PEIICHUN HEPaBEHCTBA,
CHUCTEMBbI HEPABEHCTB.

DOyHKUUHA
— Iloaumath W HCTIOJAB30BaTh (QYHKIIMOHAJIBHBIC TOHSITHUS W S3bIK

(TepMUHBI, CUMBOJIMYECKHE O003HAUCHHUS); ONPEICHITh 3HaUeHUE (PYHKIIUU
[0 3HAYCHUIO apryMEHTa; ONpeIesIsiTh CBoOMCcTBAa (QYHKUIHMU 0O €&

rpaduky.
— Ctpoutsh rpadvku 3J1eMEeHTApHbIX (QYHKIIMK BU1a
_k 2 3 i . o
y=- ,y=x",y=x,y= Vx , Y = | x |; onuceiBaTh CBOWCTBa YMCIOBON

¢pysKIIMU 1O €€ TpaduKy.



9 kitacc
Yucjia 1 BLIYUCJICHUSA

— CpaBHI/IBaTB 1 yHOopsaa0o4dYuBaTh pPalMOHAJIBHBIC W HPpPAIWMOHAJIBHBIC
qucJiia.

— BpInonusaTe apudMeTHUecKUe ICHUCTBUS C pallMOHAIIBHBIMU YUCIAMHU,
coderasi YCTHBIC M IHCBMEHHBIC IIPUEMBI, BBIIIOJHATHL BBIUMCIIEHUS C
UPPALUOHAIBHBIMH YHUCIAMH.

— HaxoauTe 3HaY€HUsI CTEINEHEW C LEIbIMU NOKa3aTelIsiMd U KOPHEW;
BBIYUCJIIATh 3HAUCHHUS YUCIJIOBBIX BBIPAYKEHUIM.

— OprrJIHTI) I[GﬁCTBPITGJII)HI)IG quciia, BBIIIOJIHATD IIPUKUIAKY
pe3yJjibTara BBIHHCHGHHﬁ, OILICHKY YHMCJIOBBIX BBIpEDKGHHfI.

YpaBHeHUs U HEPABEHCTBA

— Pemare auHeEliHBIE W KBAaJApaTHBIE ypPaBHEHWs, YpPaBHEHUs,
CBOJIAIIMECS K HUM, IIPOCTEUIIINE APOOHO-PAIUOHAIIbHBIE YPABHEHUS.

— Pemare cuctemMsl IByX JIMHEWHBIX YPABHEHUU C JABYMS IEPEMEHHBIMH
U CUCTEMbI NBYX YPaBHEHMHM, B KOTOPBIX OJHO YPaBHEHHE HE SBJIACTCS
JINHEWHBIM.

— Pemarp TEKCTOBBIE 3aj/layMd ajlreOpandyeCcKuM CHOCOOOM C MOMOIIBIO
COCTaBJICHHUSI YPABHCHHUSI WM CHUCTEMBbl JBYX YpaBHEHHM C JByMs
MIepPEMEHHBIMU.

— IlpoBoauTh TIpOCTEHUIIIME UMCCIICOBAHUS YPaBHEHHUHW U CHCTEM
YpaBHEHUI, B TOM YHCJIE C IPHUMEHEHHUEM TpaUiIeCKUX MpeacTaBICHUN
(ycTaHaBiMBaTh, UMEET JIM YPaBHCHHE WM CHCTEMa YPaBHCHHUU PEIICHUS,
€CJIM UMEET, TO CKOJIBKO, U Mp.).

— Pemare JMHENHBIE  HEPABEHCTBA, KBAaJApaTHbIE HEPABEHCTBA;
n300pakaTh peNIieHue HEPaBEHCTB Ha YUCJIOBOM TIPSIMOM, 3aluchiBaTh
peleHne ¢ TOMOIIIBIO CUMBOJIOB.

— Pemare cucCTeMBbl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJTIOYAIOINIME KBaJpaTHOE HEPABEHCTBO; M300pakaTh PEIICHHUE CHUCTEMBbI
HEpPAaBEHCTB HAa YHCJIOBOW NPSIMOM, 3alUCHIBATh PEIIEHUE C MNOMOIIBIO
CHMBOJIOB.

— Hcnons3oBaTh HCPpaBCHCTBA IIPHU PCIICHHH PA3JIMYHBIX 3aJa4.

TEMATHYECKOE IJIAHUPOBAHHME YYEBHOI'O KYPCA (IO TOJAM OBYYEHHUS)
/ kaacc (He meHee 102 4)

HassaHue pasgena
OCHOBHOE cogepiKaHue OcCHOBHble BUAbI AeATeNbHOCTU obyyatowmxca
(tembi)(uncno yacos)
Yucna un MoHaTue paumMoHasnbHOro yucna. CucrematmsupoBatb M oborawiatb 3HaHUA 06
BblUUCNEHUA. ApudmeTtmnyeckue OencTBumA C OObIKHOBEHHbIX U AECATUYHbIX APOobAX.
PauunoHanbHbie payMoHanbHbIMMN ymcnamm. CpaBHuBaTb " ynopaaoymsaTtb Apobwu,
yucna CpaBHeHue, ynopsagoynBaHue npeobpa3osbiBan npwu HeobxoaMmocTun




(254

pauMoHasbHbIX YnCen.
CreneHb c HaTypasnbHbIM
nokasaTtesiem.

PeweHne OCHOBHbIX 3a4a4 Haapobu,
NPOLEHTbI M3 PeasibHOM NPaKTUKU.
MpU3HaKU AE/IMMOCTU, Pa3/oXKeHUs
Ha MHOXXUTENU HaTypasbHbIX YMCE.

PeanbHble 3aBucumocTu. MNpamasna um
obpaTHas NPONoOpPLUOHANIbHOCTH

necATUYHble Apobu B OObIKHOBEHHbIE,
06bIKHOBEHHbIE B AECATUYHbIE, B YaCTHOCTH
B BECKOHEYHYIO AeCATUYHYIO POob6b.
MpumeHATb  pa3Hoo6pasHble  cnocobbl U
NPUEMbBI  BbIYUC/NEHUA 3HAYeHUt APO6HbIX
BbIPaXKEHWI, cofepKalmx Ob6bIKHOBEHHblE U
LecATUYHbIe apobu: 3aMeHATb npu
HeobxoaMmocTH [ecATUYHYIO Apob6b
OBObIKHOBEHHOM " OObIKHOBEHHYIO
0EecATUYHOW, NPUBOAUTL  BblparkeHue K
dopme, Hanbonee yno6Hom ansa
BbluMCNeHUl, npeobpasoBbiBaTb APO6HbIE
BbIPA)KEHUsI Ha YMHOMeHuWe U aesieHue
OEeCATUYHbIX Apobel K AelCTBUAM C LLeNbiMun
yMcnamm.

MNpuBoAUTL unCNOBble U GYKBEHHblE NMPUMeEpbI
cTeneHW C  HaTypasibHbIM  MOKasaTesnem,
06bACHAA 3HaYeHWUss OCHOBAHUA CTeneHu u
rnokasartesna CcTeneHu, HaxoAuTb 3HayeHus

cteneHemn BMAa a’ (a — nwboe
pauMoHaNbHOE 4YWUCNO, N — HaTypanbHoe
uuncno).

MoHMmaTb cmbicn 3anucKu 6osblInX Yucen c
NMOMOLLbIO AECATUYHbIX Apobel u cTeneHen
uncna 10, npUMEeHATbUX B peasibHbIX CUTyaLMAX.

MpumeHAaTb NPU3HaKu OEeNNMOCTH,
pasnoXKeHUA Ha MHOXUTEeNM HaTypasbHbIX
yucen.

PewaTtb 3agauM Ha 4acTu, MNpPOUEHTHI,
nponopumu, Ha HaxoXaeHue apobu
(NpoueHTa) OT BEeNUYUHBI U BEAUYUHBI MO eé
apobu (npoueHTy), Apobu (npoueHTa),
KOTOpPbI COCTaBAAET O4HA Be/NYMHA OT APYrom.
MpusoguTb, pas3buparb, oueHuBaTb
pasnnyHble  peweHua, 3anucm  pelueHun
TEKCTOBbIX 3a4au.

PacnosHaBaTb M OOGDBACHATb, oOnNMpaacb Ha
onpeaeneHusa, NpPAMO NPOMNOPLUOHAJbHbIE WU
o6paTHO MNpPOMOpPUMOHanbHble 3aBUCUMOCTU
MeXay BenMYMHamMKu; NPUBOLAUTb MNpPUMeEpPbI
3TUX 3aBMCMMOCTEW M3 peasibHOro Mupa, U3
APYrUX y4ebHbIX NnpeameTos.

PelaTb NPakTUKO-OPUEHTUPOBAHHbIE 334341 Ha
APOo6U,NPoLLEeHTbI, NPAMYIO U 06paTHYIO
NPOMNOPUMOHANbHOCTU, MPOMOPLUN

Anre6bpanueckue
Bblpa)KeHus

(27 u)

ByKBeHHble BblparKeHuA.
MepemeHHble. JonycTMMblie 3HaAYeHUA
nepemeHHbIX. Popmynbl.
MpeobpasoBaHue 6YyKBEHHbIX
Bblpa’k€HUMN, pPacKkpbiTUe CKOBOK U
npuseneHue Nofo6HbIX cnaraembix.

CBolicTBa CTENeHU C HaTypasibHbIM
nokasartesiem.

MHorouneHbl. CnoxkeHune, BbluMTaHUE,
YMHOeHne MmHoroyneHoB. Popmybl
COKpPALWEHHOIO YMHOeHMA. PasnoxeHue
MHOTMO4Y/IEHOB Ha MHOXUTENmn

OBnagertb anrebpanyeckont TepmuUHOIOTnen
M CMMBOJINKOM, NPUMEHATb eé B npouecce
0oCBOeHUA yuebHOro matepmana.

Haxogutb 3HayeHus 6yKBEHHbIX
Bblpa*KeHUW MNpu 3a[aHHbIX 3Ha4YeHUnAx
6yKB; BbINO/IHATH BblYMCNEHUA no
dopmynam.

BbINONHATL npeobpasoBaHuAa uenoro

Bblpa*XeHMA B MHOro4dseH npueeageHuUem
I'IO,CI,O6HbIX Cnaraemblx, pacKpbliTnem CKOBOK.

BbINO/HATbL YMHOXeHWe oJHouneHa Ha
MHOTOYNIeH W MHOTOY/IEHAa Ha MHOrOYJIEH,
npumeHATb GopmMynbl KBaZpaTta CYMMbl W
KBagpaTa pa3HOCTU.

OcyLecTBAATb Pa3/IoKEHWE MHOTOYNEHOB Ha
MHOXUTENIM NYTEM BbIHECEHUA 3@ CKOOKM
obuero MHOXUTeNA, NpumeHeHnsa Gopmynbl
pasHocTn KBaApaTos, dopmyn
COKPALLEHHOIrO YMHOMEHMUS.

MpumeHaTb nNpeobpasoBaHMe MHOrOYNEHOB
ON1A  peleHus  pas/iMYHbIX  33ajady 13




MaTEMaTUKN, CMEXKHbIX
peanbHOM NPaKTUKN.

npeameTos, w3

3HaKoMUTbCA C Mcropueﬁ Pa3BUTUA MaTeMaATUKU

YpaBHeHUA n
HepaBeHcTBa
(20 u)

YpaBHeHUe, NpaBmaa NnpeobpasoBaHumA

ypaBHeHwus, PaBHOCUMILHOCTb
YypaBHEHUN.

JlnHeliHoe ypaBHeHUE [¢ oAHoM
nepemeHHon, peweHue NNHENHbIX

ypaBHeHWN. PelwleHre 3a4a4c NOMOLLbIO
ypaBHEHUN.

JInHeliHOe ypaBHeHMe C ABYMA
nepemeHHbIMU U1 ero rpadpuk.Cuctema
ABYX IMHENHbIX YPaBHEHUM ¢ ABYMA
nepemeHHbIMU.PelweHne cuctem
ypaBHEeHUN cnocobom NOACTAaHOBKU U
cnocobom cnoxeHus

Pewartb /uvHelHOe ypaBHeHMEe C OAHOM
nepemeHHO, NPUMEHAA NpaBuaa nepexoaa ot
WUCXOAHOrO ypaBHEHUA K PaBHOCUbHOMY emy
6onee npoctoro suaa. NMposepaTtb,ABNAETCA 1N
KOHKPETHOE YMNC/I0O KOPHEM YypaBHEHMUA.
Mopabupartb npumepbl Nap yncen,
ABNAIOLWMUXCA pelleHnem AMHEeNHoro
ypaBHeHMA ¢ ABYMA NepemeHHbIMKU. CTpOUTb
B KOOPAMHATHOM NJIOCKOCTU rpaduK
JIMHEMHOTO ypaBHEHWA C ABYMA
nepemMeHHbIMU; MOJb3yACb rpadmnKom,
NPUBOAUTL NPUMEPDbI peLleHUA YyPpaBHEHUA.
HaxopguTtb peweHue cuctembl ABYX IMHEMHbIX
YypaBHEHUN C ABYMA NepeMeHHbIMMU.

CoCTaBNATb U peLaTb ypaBHEHUE NN CUCTEMY
YypaBHEHUI MO YyCNOBUIO 3a43auu,
MHTEpNpeTMpoBaTb B COOTBETCTBMU C
KOHTEKCTOM 3a4a4M MoJlydyeHHbl pesynbrar

KoopauHatbin
rpadpukn. PyHKLUU
(24 v)

KoopauHata  TO4KuK Ha NPSAMOW.
Ymucnosble npomexyTKku. PaccrtosaHue
MeXxay ABYMs TOYKaMU KOOPAUHATHOM
NnpPAMOW.

MpamoyronbHaa cucTema KoopAaAMHAT
Ha naocKocTu. [MMpumepbl rpaduKos,
3a4aHHbIX dopmynamm. YteHune
rpaduKoB peasibHbIX 3aBUCUMOCTEN.

MoHATMe  ¢yHKumKn. Tpadpuk byHKUUK.
CBonctBa PyHKUUN. JIMHEMHAA yHKUUA.
MocTpoeHune rpadpurKa NMHENHON DYHKLUM.
FpaduK PyHKUMU Yy = |X|

U306paxkaTb Ha KOOpAMHATHOW MNpsMoOW
TOYUKM, cooTBeTcTByOLME 3aZaHHbIM
KOOpAMHATam, /lydyn, OTPEe3KMU, WHTepBasbl;
3anucbiBaTb UX Ha anrebpanyeckom ssbike

OTmeuaTb B KOOPAMHATHOM MIOCKOCTU TOUYKMU NO
334aHHbIM KOOpAMHATamM; CTPOUTb rpaduKm
HEC/I0XKHbIX 3aBMcMmocCTen, 3aaHHbIX
dopmynamu, B TOM uMcae C MNOMOLLbIO
unodposbix nabopaTopuii.

MpumeHsATb, u3yyatb npeMmyLLecTsa,
WHTEepnpeTMpoBaThb rpaduyeckni cnocob
npeacTaBieHMa W aHanu3a pasHoobpasHol
}KU3HEHHOW MHbOPMaLUN.

OcBauBaTb NOHATME O YHKLMU, OBAALEBATb
bYHKUMOHANIbHOW TEPMUHOIOTUEN.
Pacno3HaBaTtb IMHENHYO GYHKUMIO Yy = kx +
b, onuUcbIBaTb €€ CBOWCTBA B 3aBUCUMOCTU OT
3HayeHUn KoadbuumeHTos k u b.

Ctpoutb rpadpukm NMHenHon  yHKUUM,
byHKUMMU

Yy =X

Ucnonbsosatb umndposble  pecypcbl  AnA
nocTpoeHus

rpaduKkoB  PyHKUUK U U3yYeHUA  UX

csoncTe. lMpuBOoAUTb NpuMepbl JIMHENHbIX
3aBUCUMOCTEN B peanbHbIX Mpoueccax u
ABNIEHUNAX

MNosTopeHue n
0606wweHune(6 u)

MoBTOpeHMEe OCHOBHbIX MOHATUN U
MeTon0B Kypca 7 Knacca, obobuieHue
3HaHUM

BblbMpaTb, NPUMEHATb OLEeHUBaATb CNOCO6bl
cpaBHeHuA yucen, BbIYMCNEHUN,
npeobpasoBaHui BblparkeHUn, peweHuns
YpPaBHEHUN.

OcywecTBNATb  CAMOKOHTPO/Ib  BbIMOJIHAEMbIX
OEeUCTBUIA M CAaMOMNPOBEPKY  pe3ynbTaTa

BblUMCNEHUM, Npeobpa3oBaHMA, NOCTPOEHUN
PewaTtb 3ajauM U3  peasbHON  KU3HWK,
MPUMEHATb MaTemMaTU4ecKue 3HaHua Aas
peleHns 3a4a4d U3 Apyrux npeameTos.

Pewatb TEeKCTOBble 3agauym, CpaBHUBATDb,
Bbl6MpaTb cnocobbl peweHnAa 3a4a4mn




8 KJIaCC(ne menee 102 u)

Ha3zanue
pa3aena (TemMbl) OcHoBHOe cojiep:KaHHue OcHoBHbBIEe BH/bI 1eATeIbHOCTH 00y4AOUINXCS
Kypca (4HCJI0 YAaCOB)
Yucaa " KBagpaTHslil KOpeHb U3 4duCIIA. @opmMyIMpOBaTh oOIpedeJeHHe KBaJIpaTHOIO KOPHA U3
BbIYHCJICHHA. ITousitue 00 UPpaALTTOHATBHOM 4qHcia, apupMeTH4ecKoro KBaJgpaTHOrO KOPHSI.
KBagparnbie qucne. JlecaTuaHbie IIpuMeHSITH ONepaIuio NU3BJICUCHUS KBAJIPATHOTO KOPHS
KOPHHU IPHUOIIVDKESHUS W3 YHUClIa, UCHO0Ab3Ysl IPU HEOOXOAUMOCTH KaJIbKYJIATOP.
(15 ) UppaALMOHAJIBHBIX YHCEIL. OueHuBaTb KBaJpaTHbIE KOPHHU LEJIbIMH YHUCIAMH U
JleicTBUTEIBHBIC YMCIIA. JECATUIHBIMHU IPOOSIMH.
CpaBHeHHE NEeHCTBUTEIILHBIX CpaBHHBATh ¥ YHNOPAJAOYHUBATH pAlHOHAIBHBIE U
aucell. ApudpMeTHIeCKuii HppallMOHAJIBHBIE YHCJA, 3allHCaHHBIE C IIOMOIIBIO
KBaJIPaTHBINKOPEHD. KBaJIpaTHBIX KOPHEM.
ypaBHeHI/Ie BUIa X2 = a. HUccaenoBathb YpaBHEHUEC X2 = a, HaxXOoJUTh TOYHBIC H
CBoiicTBa apI/Id)MeTI/I‘IeCKI/IX HpI/I6J'II/I)KéHHI>Ie KOPHH IIpH a > 0.
KBaJApaTHBIX KOPHEH. HccaenoBarb CBOMCTBA KBaJApaTHBIX KOPHEH, IPOBOASA
Hpeo6pa3OBaHHe YUCJIOBBIX YHUCIOBBIC OKCIIEPUMECHTHI (& HCITOJIB30BAHHUEM
BBIpAKCHUH, COJIeprKAIIUX KaJbKyJIATOpa (KOMIBIOTEPA).
KBaJ[paTHbIE KOPHHU Jloka3bIBaTh CBOMCTBAa apu(METHUYCCKHX KBagPaTHBIX
KOpHEH;  MOpUMEHsITh UX I  [peoOpa3oBaHUS
BBIPAXKCHUH.
BbINOJHATH NMpeodpa3oBaHUs BBIPAKCHUM, COACPKAIINX
KBaJpaTHbIE KOpPHHU. BrIpakaTb TNEpeMeHHBIE U3
TeOMETPUYCCKUX U GHU3HYSCKUX (HOPMYIL.
BpIumMcasiTh  3HA4YeHHsl  BBIPDOXCHUH,  COJACpIKaIlHUX
KBaJpaTHbIE KOPHHU, HCHOJB3Yysl HPU HEOOXOAWMOCTH
KaJIBKYJISITOP.
Hcnoab3oBaTh B XOJ€ peLICHHS 3a7ad dJIeMEHTapHbIC
OpEeACTAaBICHHUs, CBSI3aHHBIE C MPUOIMKEHHBIMU
3HAYCHUSIMH BEIIMYHH.
3HAKOMUTBLCSI ¢ MCTOPHeEli Pa3sBUTHSI MAaTeMaTHUKH
Yucaa n CrernieHb € 1EJIbIM PopMyIMpPOBATH ONIpe/ieJieHre CTEIIEHHU C IEJIbIM
BBIYHCJIEHHUSI. IOoKa3aTeJIeM. IIOKa3aTeJIeM.
CreneHs ¢ 1eJbIM CrangapTHasi 3alMCh YHCIIa. IIpencraBisAaTh 3anuch OONBIINX M MaJIbIX YHCEI B
IokasarejaeM Pasmeper o6bexToB cranzapTHoOM Buje. CpaBHUBATH 4ucCJa U BEJIUYUHBI,
(7 ) OKPYKAIOMIEro Mypa (0T 3anucaHHbIe C HUCIoJb3oBaHneM crternenn 10.
SJIEMEHTapPHBIX
YACTHI[ 0 KOCMHUYCCKHX Hcnonn3oBaTh 3amuch YHCeN B CTAaHIAPTHOM BHIE JUIS
0OBEKTOB), JUIUTEIBHOCTH BBIP@XKEHHUSI pa3MepOB OOBEKTOB, JIIUTEIBHOCTH IIPOIIECCOB B
IIPOLIECCOB B OKpY>KarolleM MHpE.
OKpY>KaroleM MHpe. ®opmMyIHpPOBATh, 3aIMCHIBATL B CHMBOJIMYeCKOil ¢opme n
CBo¥icTBa CTENEHH C LENbIM HWJLTIOCTPUPOBATL MPHMEPAMHU CBOMCTBA CTEIICHH
TmoKa3aTeaeM
C LEJIBIM OKa3aTeIeM.
IIpuMeHsATH cBOMCTBA CTENCHU JUISI NIPEOOpPa3OBaAHUSI
BBIpAYKEHHU N, COJISPIKAILINX CTEIICHH C IIeJIbIM ITOKa3aTelIeM.
BbBINOJIHATH AeHCTBUSI C YHCIIaMH, 3aIIHCAaHHBIMU B
cTaHIapTHOM BHje (YMHOXXEHHE, JeJICHHE, BO3BEJICHHE
B CTCIICHB)
Adrefpanueckue KpanpaTueiii TpéxtiieH. Pacno3HaBaTh KBaJpaTHBIM TPEXUIIEH, yCTaHABINBATH
BBIPAKEHHUS. Paznoxenne KBaapaTHOTO BO3MOYKHOCTh €T0 Pa3JI0KEHUsI HA MHOYKHTEIIH.
Ksanparupiii TpexXHICHaHa MHOXHUTCIN PackiaapiBaTh HAa MHOKMTEJH KBaJIPATHBIH TPEXWICHC
TpEXUIeH HEOTPHULIATENIBHBIM JTUCKPUMHUHAHTOM
6w
AJjredpanyeckue AnrebOpanueckas IpoOb. SanuchiBaTh anrebpanmyeckne BbeIpakeHUs . HaxoauTs|
BbIPaKeHHUsI. JomycTtumsie 3HAYCHUS o0yacTe  OmpeneNneHHs] PAHOHAIBHOTO  BBIPAKECHHSI.
Anredpanyeckas IIepEeMEHHBIX, BXOIAIIUX B BBINOJIHATL  YNCIOBBIE TOACTAHOBKH M BbIYHCJIATH|
ﬂpOﬁb aHFeraH‘IeCKI/Ie BBIPAXKCHUSA. 3HAYECHUE le061/1, B TOM YUCJIE C TIOMOIIBIO
(154) OcHOBHOE CBOMCTBO KaJIbKyasTOpa. PopMyJauMpoBaTh  OCHOBHOE  CBOWCTBO
anreGpandecKon Apoou. anreOpanvyecko JIpoOM W NPUMEHSITL  €ro  JJis
Coxparnenne 1po6eii. npeobpazoBanusi npoOeii. BBIMOIHATH JeHCTBUS C
Crnoxenue, BBRITUTAHKE, anred6pandeckuMu Ipoosimu. IIprMeHsTs IpeoOpa3oBaHHsL
YMHOXXCHHE u ACTCHHE | gripaskeHni [UIsl PELIEHUA3a/1a4. BhIpakaTh nepeMeHHbIe
anredpanyeckux ﬂpOGGI/:" us3 bopmyn (pusnuecKux, reoOMEeTPUYECKHX,
IIpeoGpasoBanue  BhIpasceHHUI, OIMCHIBAIOIHNX OBITOBBIE CUTYaIlNH)
coxepKamux  ainreOpandeckue
Jpobu
YpaBHeHUs KBaaparnoe ypaBHEHHE. Pacno3HaBaTh KBaJpaTHBIC ypaBHECHUSI.
U HepaBeHCTBa. Henonnoe KBaJpaTHOE 3anuceiBaTh (opMysTy KOpHEH KBaJpaTHOTO ypaBHEHHS,
KBanpartHsble ypaBHeHHe. Dopmyna KopHeH pemiaTh KBaJApaTHble YpPaBHEHHsI — IIOJIHbIE W




ypaBHeHUsl KBaJ[PaTHOr'O YpaBHEHHUS. HEIIOIHBIE.
(15 v) Teopema Buera. IlpoBoauTh mnpocTeiiliMe MCCACAOBAHMS  KBaJPaTHBIX
Pemenue YpaBHEHU, YPaBHEHUI.
CBOISIINUXCSI K  KBaJPaTHBIM. Pemiare ypaBHeHHMsl, CBOISIIMECA K KBaJpaTHBIM, C
IIpocretimue IpoOHO- MOMOIIBEO MPEOOPa30BaHUN U 3aMEHON MEPEMEHHOM.
paluOHaJIbHBIC YPAaBHCHUSI. Habaro1aTh U aHAJN3HUPOBATHL CBSI3b MEXAY KOPHSMH U
PelieHHe TEKCTOBBIX 3aJa4  C K03 pUIeHTaMU KBAaJPaTHOI'O ypPaBHECHMSI.
IIOMOIIbIO KBaJpaTHBIX dopmyupoBaTh TeopeMy Buera, a Takke oOpaTHYIO
YpaBHCHHUI TEOpEMY, MPUMEHATH 3TU TCOPEMBI JJIsI PEIICHUs 3ajiad.
Pemats TekcTOBBIE 3agauM anreOpandecKUM CIIOCOOOM:
MepexXOaUTh OT CJIOBECHOH (DOPMYIHPOBKH YCIIOBHS
3aJa4y K aiare0pamdeckoil MoAelH ITyTEM COCTaBJICHHUS
YpaBHCHUA; pewats COCTaBJICHHOE YpaBHCHUE;
UHTEPIpPETUPOBATh PE3YyJbTAaT.
3HAKOMUTBHCS ¢ MCTOPHeEli pa3BUTHUS alreOpbl
YpaBHenus JIuHeliHOe ypaBHEHHE C JBYMs Pacno3znaBarh  JuHEliHbIC  ypaBHEHUA C  JAByMs
U HePaBeHCTBA. IIepEMEHHBIMH, €ro rpaduxk, EepEMEHHBIMU.

Cucrembl ypaBHeHUI
(13 v)

IIPUMEPHI PEIICHUS] YPAaBHEHUI B
IEJIBIX JHCiax.

Pemenue cucTeM ABYX
JIMHEUHBIX ypaBHEHUHN C IOByMs
IIEPEMEHHBIMH. ITpumepsr
pelLICHUsT CUCTEM HEJIMHEHHBIX
ypaBHEHUN c BYMsI
IIEPEMEHHBIMH.

I'paduueckass HHTEepIpeTAIIUs
YpaBHEHUS c ABYMsI
IIEPEMEHHBIMU u cucTeM
ypaBHEHUN c ABYMsI
I€PEMEHHBIMU.

Pemenue TekcTOBBIX 3ajad ¢
HOMOIIbIO CUCTEM YPAaBHEHUM

CTpouTth rpadyKy JIMHEHHBIX ypaBHEHUH, B TOM YHCIIE
HCIOJIb3Ys HU(POBbIE pecypcehl.

Pa3zimuaTe mapaaienbHbIE U MepPEeceKaloIIuecs MpsMbIe
0 UX ypaBHEHUSIM.

Pemiate cucteMsbl IBYX JUHEWHBIX YpaBHEHUU C JABYMs
NEePEMEHHBIMU IMOJCTAHOBKOU U CJIO’KCHHEM.

Pemiarb mnpocTeHilime CUCTEMBI, B KOTOPBIX OJIHO U3
YpaBHEHUU He SABJISICTCS] JIMHEHHBIM.

IIpuBoauTs rpauyecKyl0 HHTEPNPeTALMI0O pELICHUS
YPaBHEHHUSI C IBYMsI IEPEMEHHBIMU U CUCTEM ypaBHEHUN
C IBYyMsI TIEPEMEHHBIMH.

Pemate TeKkcTOBBIE 3224l aNTreOpandecKuM CIOCOOOM

YpaBHeHnust
U HepaBeHCTBA.
Hepagsencrsa (12

)

YucnoBble HEPABEHCTBA U UX
CBOMCTBA.

HepaBenctBo c OJTHOM
epEeMEeHHOM. JIunetlinbie
HEpPaBEHCTBA c OJTHOU
NEePEMEHHONM UM HUX peUICHHUE.

CucrteMbl JINHEHHBIX HEPABEHCTB
C OJHOM MNepeMEeHHOM u ux
pemeHue.

H3o06paxkenne penieHus
JIMHEHHOTO HEPaBEHCTBA U UX
CUCTEM Ha YHCJIOBOU IpsiMOU

PopmyMpoBaTh CBOHMCTBA
WIITIOCTPUPOBATh  HUX  HA
JIOKa3bIBATh AITreOpanvyecKu.
IIpuMeHsATH CBOMCTBA HEPABEHCTB B XO/€ PEIICHUS 3a]a4.
PemiaTe uHEliHbIC HEPABEHCTBA C OJHOM NEPEMEHHOI,
n3o0pakaTh pEIIeHHE HEPaBEHCTBA HA  YHCIOBOI
psMOiL.

Pemiath cucTeMBl JHHEHWHBIX HEPaBCHCTB, H300pakaTh
pellleHue CUCTEMbl HEpaBEHCTB Ha YMCJIOBOH IpsiMOH

YHCIIOBBIX ~ HEPABEHCTB,
KOOpPJIMHATHOM  TPsIMO,

DyHKINH. IHonsatne ¢dyskaun. OO6mactes | Menmoab30BaTh GyHKIHOHAIFHYIO TEPMUHOJIOTHIO H
OcHoBHBIE onpeieJIeHUs] U MHOYKECTBO CHMBOJIUKY.
MOHATHUS 3HaYeHni QyHKIUH. CrrocoOnl BeruucasaTh 3Hauyennst QyHKINN, 3a1aHHBIX (popMynaMu
(5 1) 3amaHusT PYyHKIIHH. . (ipy  HEOOXOAWMOCTH  HCIIOJIB30BAaTh  KaJIBKYJISITOD);
I'papux dynxumu. CBOKWCTBA | cocTaBaATh TAOAMIbI 3HAYEHUH (QYHKIUH.
ynsxmun, nx otobpakeHrne Ha | CTPOUTHL MO TOYKAM IpPaduK QyHKIMIA.
rpaduke OnuceiBaTh  cBoiicTBa  GyHKIOMM Ha  OCHOBE e
rpauecKoro MmpeacTaBICHUS.
HUcnonan3oBaTh QyHKIMOHAIBHYIO TEPMUHOJIOTHIO W
CHMBOJIUKY.
HUccnenoBars npuMepsl TpaduKoOB, OTPAXKAIONIUX PealbHbIC
npoiiecchl U siBaeHUsA. [IpuBOAUTEL MpHUMepPHI MPOIECCOB
U SIBJICHUH C 3a/laHHBIMH CBOWCTBaMHU.
Hcnonb30BaTh KOMIbIOTEPHbIE MPOrpaMMBbl IS TIO-
cTpoeHUs rpaduKkoB PYHKINIH M U3YUYSHUSI NX CBOHCTB
DyHKIHM. YUrenne u mocTpoeHUe rpad)uKkoB HaxoauTs ¢ moMombio rpaduka QyHKINH 3HAaUCHUE OJT-
YucaoBbie dyuknuii. [Tpumepst rpadukoB HOM M3 pacCMaTPHUBAEMbIX BEJIMUYMH IO 3HAYEHUIO JIPY-
dynKunn GYHKIHUH, OTpa’karolnux roii. 3
9 u) peasibHbIEe MPOIECCHI. B HECIO0XHBIX Clydasix BbIpaxKaTh (GopMyJioii
( @DyHKIHUN, ONUCHIBAIOLINE 3aBUCHMOCTb MKy BECIUUYNHAMU.
MPSIMYIO U OOpaTHYIO OnuceIBaTh XapakTep U3MEHEHUs OJHOIl BEIIMYUHBI B
IIPOIIOPLIMOHAIBHBIE
3aBUCUMOCTH, UX r*pa(b]/[](“. 3aBUCHUMOCTHU OT U3MCHCHMUIA )1pyl“0]>i.
T'umrep6ona.
Ha3zBanue

pa3aena (TeMbl)
Kypca (4HCJI0 4acoB)

OcHoBHOe coaepkanue

OcHOBHBIE BHU/IbI 1€ATCJIBbHOCTH 06yqaloumxcn




I'paduk GyHKIHH Yy = X2

DyHKUUU Y = X2, y = X3,

y = X, Yy = |x|; rpadudeckoe
pelleHre ypaBHEHHH M CHUCTEM
ypaBHEHUMN

PacnosnaBsarth BUJIbI U3ydaeMbIX byHKIMI.
IToka3sbiBaThH cXeMaTH4YeCKU [I0JIOJKECHUE Ha
KoognnHaTHgﬁ IUTOCKOCTH TpadukoB (yHKOHH BUma: Yy
=X, y=X,

y= X, y=ix|.

Hcnoan3oBarh (yHKuHMOHANBHO-TPaUYeCKHUe
npeicTaBJEHUs ISl pEIISHUs U UCCIIeJOBAHUS YPaBHEHUN
HCHUCTEM ypaBHEHUIL.
IIpumensite uudppoBbIE
rpadukoB QyHKIIHI

pecypchbl U ITOCTPOCHUS

IloBTOpPEHME M
00o06uenue(6

)

IToBTOpEeHNE OCHOBHBIX HMOHITHH
1 METOJIOB KypcoOB 7 U 8 KJIaccoB,
o0oOmenne 3HaHUHN

Bbi0MpaTh, NpUMEHSATh, OLEHHUBATH CHOCOOLI CpPaBHEHUS
4Yucell, BBIUHMCICHUH, NpeoOpa3oBaHW  BBIPAKCHHH,
pelIeHUs] ypaBHECHUI.

OcylecTBJIsITh CAMOKOHTPOJIb BBITMONHAEMBIX ACHCTBUN U

CaMOIPOBEPKY pe3yibTaTta BBIYMCJICHUH,
peoOpa3zoBaHU, TOCTPOCHHUIA.
Pemarp 3agaum M3 peaibHOW KH3HH, TIPUMEHSITh

MaTeMaTHUeCKUe 3HaHUS Ul peIIeHHs 3aJad U3 JPyTHX
IpEeAMETOB.

Pemiate TekcTOBBIC 3aaa4M,
crnoco0bl pEelIeHNs 3a1auu

CpaBHHUBaTh, BbIOHPATH

Oknacc (He medee 102 u)

Ha3panmue
pasaena (TemMbl)
Kypca (4ucio

OcHoOBHOe coepKaHUe

OcHOBHBIE BH/bI 1€ATEIbHOCTH 00yYaIOLINXCS

4acoB)
Yucaa n PanyonansHBIC unCHa, Pa3BuBaTh mpeacraBJieHHsI O YHCIaX: OT
BBIYHCJIEHHUSI. HppanyoHaJbHbBIC YHCIIA, MHO>KECTBa HaTyPaJIbHBIX YHCEJI 10 MHOXKECTBA
JleiicTBUTELHBIE KOHEYHbIE U e CTBUTEIIbHBIX
gueaa OCCKOHCUYHBIC JCCATUYHBIC IPOOH. 4HCel.
O MHOXeCTBO IeHCTBUTEIBHBIX O3HAKOMHUTBCSI C BO3MOKHOCTBIO MIPEACTABICHUS
quces1; JCHCTBHTCIILHBIC NEUCTBUTELHOIO YMCJIa KaK OECKOHEYHOM
YHC/IA KaK GECKOHCUHBIC ECATUYHON NpOOU, MPUMEHSITh JICCITUIHBIC
AecATHYHBIC Apo6H. B3ammHO MPUOJIMKEHHS PAIMOHANIBHBIX U HPPAIIHOHATIbHBIX
OJIHO3HAYHOE COOTBETCTBHE MEXKIY | ypcen.
MHOCCTBO ACUCTBUTCIILHBIX IUCCT | P 30fpaskaTh AeHCTBUTEIbHbIC YHCIA TOYKAMHE
1 MHOKECTBOM TOHCK KOOPIMHATHOM IIPSMOIA.
KOOP/INHATHOH TPSIMOH. 3anuceiBaTh, CPABHUBATH M YOPSI/I0YHBATH
CpaBHeHHe ACHCTBUTCIBHBIX YHCCIL, | jojicrpyrebHbIC YMC/IA.
aijI(bMeTquCKHe ACHCTBUM € BbINOJIHATH, codeTast yCTHBIE U MUCHMEHHBIS
ACUCTBUTCIILHBIMI IHCIaMHU. npuémel, apupMeTHIecKHe AelcTBHUS C
Hpubnmxénnoe 3HaueHne PAIMOHANBHBIMU YHUCIAMU; HAXOAUTb 3HAUCHHS
BEUMIHHBL, TOYHOCTE CTEIeHeH ¢ eJIBIMU NTOKa3aTesIMA U KOpHEi;
TPHOIIDKEHMA. BBIYUC/IATH 3HAUCHUS YHCIIOBBIX BBIPAKCHHH.
Oxpyriienue uncel. [Ipukuaka u IMoayuuTs npeacraBjieHHe O 3HAYNMOCTH
OLIEHKA PE3YyJIbTaTOB BbIUMCJICHUN J:[ef/‘ICTBI/ITeJ'IBHLIX 4HuCeCJI B HpaKTquCKOﬁ
JeSITEJILHOCTH YeJI0BeKa.
AHaJW3WPOBATH H JeJaTh BBIBOABI O TOYHOCTH
npHOIMKEeHUsI AeHCTBUTEIILHOTO YHCIIa IPU
penreHun 3amad.
OKPpYTIJISITH IeHCTBUTEIILHBIE YHCIIA, BBIMOJIHSATH
NMPUKHAKY pe3ylbTaTa BBIUYUCICHHUH, OLEHKY
3HAYCHUN YMCIJIOBBIX BBIPAXKESHUM.
3HAKOMUTBLCSI ¢ MCTOPHeEli Pa3BUTHS MaTeMaTHUKH
YpaBHeHust JIlunelinoe ypaBHeHue. Peuienue OcBauBatb, 3allOMHHATH M NPUMEHATH
M HepaBEHCTBA. YpaBHEHHH, CBOISIIIUXCS K rpaguyeckue
YpaBHeHus JIMHEHHBIM. MeTO/AbI IIPY PEIICHUN YpaBHEHUN, HEPAaBEHCTB U
¢ OHOW KBanpatHoe ypaBHeHue. Pemenue WX CUCTEM.
nepeMeHHO YPAaBHEHHUH, CBOJSIIIUXCS K Pacno3HaBaTth neinbie U JpoOHBIC YpaBHCHHS.
(14 g) KBaJpaTHbIM. bukBagpaTHbIe Pemiats JnHeliHbIe U KBaIpaTHbIe YPABHEHMS,

YpaBHEHUSI.

ITpumeps! pemenus ypaBHEeHUHN
TpeTbell U 4eTBEPTOU cTeneHen
pa3ino’XeHUueM Ha MHOXKHUTEIH.
Pemenue ApoOHO-
palMoOHaIbHBIX YPaBHEHHIA.
Pemrenne TeKCTOBBIX 3a7ad

YpaBHEHUSI, CBOJISIIIMECS K HUM, IPOCTSHIIINE
POOGHO-pAIOHAIBHBIC YPABHCHUS.
IIpensiaraTh BO3MOXKHBIE CITOCOOBI pEIICHUS
TEKCTOBBIX

3a7a4, 00CY’KAaTh UX M pelIaTh TEKCTOBbIC 3aa4H
pa3sHBIMU CITOCOOaMMU.

3HAKOMHUTBCS ¢ MCTOPHEil Pa3BUTHSI MATCMATHKH




anreOpandecKuM METOJI0M

YpaBHeHust
U HepaBeHCTBAa.
CucreMbl ypaBHeHHii

(14 u)

JIuneiiHOe ypaBHEHUE C ABYMs
IIEPEMEHHBIMU U ero rpaduxk.
Cucrema ABYX JTHHEHHBIX
YpaBHEHUN ¢ AByMs
NEPEMEHHBIMHU U €€ pElISHUE.
Pemenue cucrem nByx
ypaBHEHUM, OJHO U3 KOTOPBIX
JIMHEHHOoe, a Apyroe — BTOPOil
CTEIECHH.
I'paduueckas
CHUCTEMBI YPaBHECHUN € IByMs

IIEPEMCHHBIMHU

HUHTEpIIpETAallnsA

OcBauBaTh W NPUHMEHSITb TPUEMBI  PEILICHUS
CHCTEMBI IBYX JIMHEHHBIX ypaBHEHHUM C AByMs
MIEpEMEHHBIMH W CHUCTEMBl JBYX YpPaBHEHHH, B

KOTOpPBIX  OJHO  ypaBHEHHE HE  SIBIISIETCS
JUHEWHBIM.
Hcnoan3oBath (pyHKUIHMOHATBHO-TpadUIECKU

NPEACTABJICHUS [JI1 PelleHUus] H HCCAeJ0BAHUA
YPaBHEHUU U CUCTEM.

AHAJIM3HPOBATh  TeKCTHI  3a/a4, PpemaTrb UX
anre0pandecKnum cnocoboM:  MepexoauTh  OT
CIIOBECHOM (OPMYITHPOBKH YyCHOBUSA 3aJaddl K
anrebpandeckoil Moaenw IIyTEM COCTaBJICHHS
CHCTEMBbI YpaBHCHUH; pemaTh COCTaB

PerieHre TEKCTOBBIX 3a/1a4
anreGpandecKuM CIIOCOOOM

JICHHYIO CUCTEMY YPaBHCHUN; HHTEPIPEeTHPOBAThH
pe3ynbTar.
3HAKOMUTBLCSH ¢ MCTOPHEH pa3BUTHUS MaTEMaTUKU

YpaBHeHust
U HepaBeHCTBA.
Hepagencrsa (16

1)

YHucioBble HEpaBEHCTBA M HUX
CBOlMCTBA.

JInHeliHbIe HEpAaBEHCTBA C OOHON
NEPEMEHHON U HUX pELICHHUE.
CucTemMbl TUHEWHBIX HEPaBEHCTB
C OJIHOM NEepeMeHHOW M ux
pelieHue.

KBagpatHble HepaBeHCTBAa U UX

Yurarth, 3allUCHIBATH, IOHUMATH, HHTEPIPETHPOBATH
HEPaBEHCTBA; UCII0JIb30BaTh CUMBOJIUKY U TEPMUHOJIOTHIO.
BpINOHATHL TpeoOpa30BaHus HEPABEHCTB, HCM0/1b30BATH
JuIst IpeoOpa30BaHUs CBOMCTBA UHCIIOBBIX HEPABEHCTB.
Pacno3naBaTh JUHENHBIE U KBaJIpaTHbIE HEPABEHCTBA.
Pemare juHEliHbIC HEpaBEHCTBA, CUCTEMbI JIMHEHHBIX
HEPaBEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAIOIIUX
KBaJ[paTHOE HEPABEHCTBO, U PEIIaTh UX; 00CYKIAATh

pemieHue. ITOJIy9YCHHBIE PEIICHHUSI.
Fpa(bnqec}(a;[ HUHTEPIIpETALIUA I/I306pamaTb peuicHue HECpaBCHCTBA u CHUCTEMBI
HEPaBEHCTB u CUCTEM HEPaBCHCTB Ha YUCIIOBOU npsasMou, 3anmucsiBaTh
HEPaBEHCTB C ABYMsI peIICHUE C TOMOINBIO CUMBOJIOB.
NEPEMEHHBIMU Pematn KBaJApaTHbIC HEpaBCHCTBA, UCIIOJIB3Yst
rpadudecKue MpeICTaBICHHUS.
OcBauBaTh U NPHUMEHATh HEPABEHCTBA IPH pPEIICHUU
pa3MYHBIX  33aga4, B  TOM  YHCJIE  IPAKTHKO-
OPHUEHTHUPOBAHHBIX
®yukiun (16 KBanparnunas ¢QysHkums, e& Pacno3naBarthb BU/JIbI HU3y4aeMBbIX pyHKIIMIT;
4) rpaduk u cBoiictBa. IlapaGona, HJLTIOCTPUPOBATH cXeMaTH4YeCKH, 00BSICHATH
KOOPZHHATHI BEPIITUHBI pacronoXeHne Ha KOOPAMHATHON TIIIOCKOCTH TpadUKOB
napaboJibl, OCb CHMMETPHUH ¢byuxunmii Buma:y = kx, y = kx + b, y =k y = ax vy
napadoisl. CTeneHHbIe = ad X
GYHKIMU ¢ HATYPAIBHBIMHU ’ X
roxkasarejsiMu 2 U 3,UX y :\/;, y = pc| B 3aBUCHUMOCTH OT 3HAYEHUU
rpaduKH U CBOWCTBA. KO03(UIIMEHTOB; OMUCHIBATh WX CBOMCTBA.
I'paduxn dyuaxumii: Yy = KX, Pacno3naBaTh KBagpaTHYHYIO QYHKIHIO MO GpopmyIIe.
y=k« + b y=x,y=ad IMpuBoAUTHL NPpUMepPbI KBAIPATUIHBIX 3aBUCUMOCTEH U3
. e X peanbHON >XMU3HH, (PU3UKH, TEOMETPHH.
y=axay = YXy=ix]| BeisiBIsiTh H  0606maTh ocoGeHHOCTH — Tpaduka
KBaJApaTH4YHOM pyHKIuM Yy = ax®> + bx + c.
CTpouts W  H300pazkaTh cXeMaTH4YeCKH  rpaduku
KBaJIpaTUIHBIX (PYHKIIUH, 3aTaHHBIX (OpMyIaMH BUaa y =
axty = ax® +qy = ax + p)?y =ax + bx + c.
AHAJIN3UPOBATH U IPUMEHSITH CBOHCTBA N3y9YEeHHBIX
(yHKIUH 1151 UX TTOCTPOSHMSI, B TOM YHCJIE C TTOMOIIIBIO
H(POBBIX PECYPCOB
YuciaoBblie Ilonsitue 4HUCJIOBOH OcBauBaTh M TNPHMEHSTh HHICKCHBIE OOO3HAYECHUS,
10C/1e10BATeILHOCT I10CJIEIOBATEILHOCTH. CTPOUTHL pedeBble BBICKA3ZBIBAHHMSI C HCIOJIB30BAHUEM
u (15 u) 3agaHde  MOCJea0BaTEILHOCTH TEPMHUHOJIOTUH, CBSI3aHHOU c HOHSTHEM
pexyppeHTHOH  dopmyIod U TIOCIIEIOBATEIHFHOCTH.
dopmyioit N-ro uieHa. AHAJIU3UPOBATH popmymy n-ro yJjieHa
ApudpmeTnueckas " TIOCTIEIOBATEIFHOCTH WIIM  PEKYPPEHTHYI0 (GopMylTy M
reomMeTpudecKkas [POrpecCcuu. BBIYUCJASATh WICHBI IIOCIIEAOBATEIILHOCTEH, 3aJaHHBIX
DopMyIIBL n-ro yjieHa | JTHMHU (QOpMyIaMu.
apudMeTHIecKoil u YcraHaBauBaTh 3aKOHOMEPHOCTh B MOCTPOCHUH
FeOMeTpI/I‘{eCKOﬁ Hporpeccpﬂ)’[’ IMOoCJaeA0BATECIBbHOCTH, €CJIn BBIITUCAHBbI TMEepBLIC
CyMMbI IEPBbIX N YJICHOB. HECKOJIBKO €€ YWICHOB.
N306paskeHue YJICHOB Pacno3dnaBarh apudMETHYSCKYI0O U TI'€OMETPHUUYCSCKYIO
aqu)MeTH‘IeCKOfI u IMporpecCcruu Mnpu pasHbIX criocobax 3adaHUs.
reoMeTpHYeCcKOit nporpeccuii PemaThb 3a1a4u ¢ HCIIONB30BaHHEM (GOPMYI N-TO UJIeHA
TOUKAMHU Ha KOOPIMHATHO# apuMETHUYCCKONH W TeOMETPUUYCCKON  MpOrpeccuii,
ILTOCKOCTH. CYMMBI IIEPBBIX N YJIEHOB.
JInHEeHHBIH " HN306pakaTh WICHHI ITOCIENOBATEILHOCTH TOYKAMHU Ha

SKCIIOHEHIIMAJIbHBINA POCT.

KOOPJAMHATHOMN TJIOCKOCTH.




CroxHbIE IIPOLCHTBI

PaccmaTpuBaTh npuMepbl NIpPOLECCOB M sIBJICHHH U3
peanbHOM >KM3HU, WUIIOCTPUPYIOIINE HM3MEHEHHE B

apu(MeTHYEeCKOH MOporpeccuu, B TI'€OMETPHUYCCKOU
MIPOTPECCHUH; n300pakaTh COOTBETCTBYIOIIHNE
3aBHCUMOCTH I'papUIecKu.

Pemarts 3ajgadu, CBSI3aHHBIC c YHUCIIOBBIMU
MOCJICAOBATEILHOCTSIMM, B TOM 4YHCJIE 3aJadyd H3
pea’lbHOW  KHU3HM C  HCIIOJIB30BaHUEM  ILHUQPPOBBIX
TEXHOJIOTHH (PJICKTPOHHBIX  Ta0IUI, TIpadUIECKOro

KaJIbKYJISITOpa U T.I.).

PemiaTh 3a1auu Ha CJIOXXHBIE NPOILCHTHI, B TOM YHUCIIC
3ajjladd M3 pPeajJbHON NPaKTUKH (C HCIOJb30BaHUEM
KaJIBKYJISITOPA).

3HAKOMUTBCS ¢ MCTOPHEii Pa3BUTHS MaTCMaTHUKH

IloBTOpEHME,
00001IEeHHE,
cHCTeMAaTH3auMs
3HAHMIT

(18 )

Yucaa U BbIYMCIEeHHS (3aIUCh,
CpaBHCHUC, JNerCTBUS c
eHCTBUTEIbHBIMU qUCIaMH,
YUCIOBasl TMpsiMasi; IIPOICHTHI,
OTHOIICHUSI, OPOIOPIINH;
OKpYyTJICHHUE, npuOIIKeHUE,
OIICHKA, pEIICHHE TEKCTOBBIX
3aJ1a9 apuPMETHICCKUM
crnocobom)

OnepupoBaTh NMOHSITUSIMH. MHOXXECTBO, MOIMHOXECTBO,
onepauuu HaJ MHOY>KECTBaMU; HCII0JIb30BATh
rpadudecKkoe IpeCTaBICHUE MHOMECTB JUISI OIMCAHMUS
peanbHBIX IPOIECCOB U SIBICHUH, IPU PEIISHUH 3a7a4 U3
IPYTUX Y9eOHBIX MPEIMETOB.

AKTYyaIM3MpPOBaTh TEPMHHOJIOTHIO H OCHOBHbIE /IeiicTBHUS,
CBSI3aHHbIC ¢ YHMCJAMHU. HATypaJbHOE YHUCIIO, IIPOCTOEC U
COCTaBHOE 4YHCJA, [JEJIMMOCTh HATypaJbHBIX YHCEI,
MPU3HAKU JEIUMOCTH, IeJ0€ 4YHCIO, MOAYJb YHCIA,
OOBIKHOBEHHAsI M JeCSITUYHasi OpOOW, CTAaHIAPTHBIA BHI
4qrcia, apupMeTHIecKuil KBaIpaTHBI KOPEHb.

BbInotHATHL fAeiicTBUSI, CPaBHUBATHL M YNOPSIA0YHBATH
4ucia, MPEACTAaBISITH YHCIa Ha KOOPAWHATHOW HPSMOM,
OKPYTJIATh YHCIA; BBINMOJHATHL NPUKHAKY H OIEHKY
pe3yyibTaTa BBIUUCICHUH.

Pematp TekcTOBBIE 3aaa4d apU(METHYCCKHUM CIIOCOOOM.
PemiaTe npakTHueckue 3aJauM, CoAeprKaIIue MPOIEHTHI,
JI0JIM, 4aCTH, BbIpakarolllie 3aBUCHUMOCTU: CKOPOCTbh —
BpeMsI — pacCTOsSIHUE, IleHa — KOJHYECTBO —
CTOUMOCTB, 00bEM  paboTHI — BpeMsi —
MPOU3BOJAUTEIBHOCTh TPYaA.

Pa3zouparn peanbHBIC JKU3HEHHBIC CHUTYyallNH,
¢dopmyMpoBaTh UX Ha S3bIKE MaTEMaTHKHU, HAXOAHMThb
pelreHne, TpUMEHssT ~— MaTeMaTHYeCKHMHW  ammapar,
MHTEpPNpPeTHPOBATh PE3yJbTaT

Anredopanyeckne
(mpeoGpa3oBaHue
anreOpandecKux BBIPAXKCHHUI,
JIOITYy CTUMBIC3HAYCHHS] )

BbIPpaKE€HUSA

OnepupoBarb  NOHSATHSMH:  CTCIEHb C  ICJIBIM
rmokasaresieM, apuMETHYEeCKUH KBaJIpaTHBIH KOPEHb,
MHOTOYJICH, ajJre0pandeckasi ApoOb, TOXKJIECTBO.

BBINOJIHATH OCHOBHBIE I[eﬁCTBPIHZ BBITNTOJIHATH paC'-IéTLIHO

popmymam, npeoOpa3oBEIBATH neisle, IpOOHO-
palMoOHAJILHBIC BBIPAKCHHSI W BBIPAKEHHSI C KOPHSIMH,
peaJM30BBIBATH pa3ioKeHHue MHOTOUJICHa Ha

MHOXXHUTEIH, B TOM YHCIIE C HCIIOJb30BaHHEM (HOpMYyIT
pa3HOCTH KBAJAPATOB M KBaJpaTra CyMMBI M Pa3HOCTH;
HaXOJUTh JOIYCTHUMBIE 3HAUYEHUS IEPEMEHHBIX IS
IPOOHO-PAIlMOHATBHBIX BBIPAXKECHUMN, KOPHEH.

MoaenupoBaTs ¢ TomMouiplo  GOpMYJT  peajbHbBIS
TIPOIECCHI U SIBICHUS
DyHKINH (mocTpoenue, OnepupoBarthb TMOHSITHUSIMHU . byHKIM, rpaduk
CBOMCTBa M3Y4YEHHBIX (YHKIIHIL; pyHKINY, HYJIH dyHKIIHH, POMEXYTKH
rpacdugeckoe perieHue 3HAKOIIOCTOSIHCTBA, OPOMEXYTKH BO3pacTaHUs,

YpaBHEHHUH U UX CHUCTEM)

yObIBaHUsI, HauOoJblllee W HaWMEHbIIee 3HAYCHUS
GyHKINHU.

AHaJW3MpoBaTh, CpPaBHUBaTh, OOCY:KAaTh  CBOIiCTBa
(pyHKIIUN, CTPOUTH UX TpaUKHU.
OnepupoBaTth TMOHSITUSIMU npsiMast

MIPOMOPIIUOHAIBFHOCTE, OOpaTHasl MPOMOPIIHOHAIIFHOCTS,
nuHelHas QyHKOus, KBaapaTudHas QyHKIUs, mapadona,
runepooa.

Hcnoab3oBaTh rpaukm Ui OIIpeJIeJIEeHHUs] CBOWCTB,
OpOLECCOB U 3aBUCUMOCTEH, JJIsi pPELICHUs 3ajad U3
IPYTuX Yy4eOHBIX TMIPEIMETOB M peajibHOW JKWU3HH;
MOAeJIHPOBATHL C IIOMOIIBIO TpaUKOB peanabHBIC
MpPOLIECCHI U SIBICHUS.
Bepipaxkarhb dopmynamu
BEJIMYMHAMU

3aBUCHUMOCTHU MEXYy




ITPUMEPHAAL PABOYASA ITPOI'PAMMA

YYEBHOI'O KYPCA «'EOMETPHS». 7-9 KJIACCHI
LEJINM U3YUYEHUA YVUEEHOI'O KYPCA

«MaremMaTuky YyX€ 3aréM Y4YUTh HAaJ0, 4YTO OHAa yYM B MOPSAIOK
OPUBOJUT», — IIHUCAJI BEJIUKUU PYCCKHUM yudeHbIM Mwuxaumn BacuinbeBuu
JlomonocoB. I B 3TOM cCOCTOUT OJiIHA U3 JABYX IieJjield oOOydYeHus
r€OMETPUHU KaK COCTABHOM YacTH MaTE€MaTHKH B IIKOJE. DTOW LEenu
COOTBETCTBYET JOKa3aTeJjibHasl JHWUHUSA I[IPEHOJJaBaHUsI T'€OMETPUH.
Cnenys TmipeicTaBJI€HHOW pabodell mporpamMMme, HadWHAsE C CEIbMOTO
Kjlacca Ha YpOKax TeOMETPUHM OOyYalomIMMCI YYUTCSI HOPOBOIAUTH
JIOKA3aTEIbHbBIE PACCYKIACHUSI, CTPOUTH JOTMYECKHUE YMO3aKIIOYEHUs,
JNOKa3bIBATh WCTHUHHBIE YTBEPXKICHUS W CTPOUTHh KOHTPIIPUMEPHI K
JJOXXHBIM, HPOBOJIUTH PACCYXJEHUSI <«OT TMPOTUBHOIO», OTIAYATH
CBOMCTBa OT MOPHU3HAKOB, (POpPMYyIHMPOBATh OOpaTHBIC YTBEPKJICHUSI.
VY4YeHuK, OBJIaJEBIIUN HUCKYCCTBOM pacCyXJaaTb, OyJAeT NPUMEHSIThb €ro U
B OKpy»Karomieu »kn3Hu. Kak nucan reomerp u nexaror Urops @enopoBud
[ITapeiruH, <«JIFOABMH, HNOHUMAIOIIMMH, YTO TaKOE€ JI0Ka3aTeJIbCTBO,
TPYJHO MW JaX€ HEBO3MOXXHO MAaHMILYyJIMpoBaTh». M B 3TOM cocTout
BAXXHOE€ BOCIIMTATEIIbHOE 3HAYE€HHUE M3YUYEHHUSI TE€OMETPUU, IIPUCYIIECE
UMEHHO OTC€YECTBEHHOW MaTE€MAaTU4YECKOW IIKOoJie. BMecTe ¢ TeM aBTOPHI
OporpaMMbl OPEJOCTEPETrarOT YUYHUTEIsI OT H3JMIIHEro Qopmanusma,
OCOOEHHO B OTHOIIIEHWH Hayall U OCHOBaHUU reomerpuu. dpaHiry3ckuii
marematuk JKan JIbenoHHe mo »TOMY HOBOJY BbICKazajcsa Tak: «Yrto
KacaeTcsl JAEJIMKAaTHOW TPOOJIeMbl BBEACHHUS «aKCUOM», TO MHE KaXKETCs,
4TO Ha MEPBBIX MOpaxX HYKHO BOOOIIEe U30eratb NpoOU3HOCUTH CaAMO 3TO
ciaoBo. C apyrom k€ CTOPOHBI, HE CJIEAyeT YIIyCKaTb HH OJIHOU
BO3MO>XHOCTH JaBaTh IPUMEPHI JIOTUYECKHUX 3aKJIIOUEHUH, KOTOPBIE
KyZa B OoJblIer Mepe, 4YeM uaesi aKCUOM, SIBJISIOTCS WCTUHHBIMHU U
€IMHCTBEHHBIMU NBUTATEJISIMU MaTE€MaTHUYE€CKOTO MbIIIJICHUS .

Bropoii nenapro n3ydeHusi reOMETPHUH SIBIISIETCSI UCIIOJIb30BAaHUE €€ KaK
UHCTPYMEHTA TIPU PEUICHHWHW KaK MaTeMaTU4YEeCKHUX, TakKk H
OpaKTHYECKUX  3ajJlad, BCTPEYAIOUIMXCI B  pEaJbHOW  KHU3HMU.
OKOHYHUBIIIUN KypC T€OMETPHUU HIKOJIBHUK JOJXKEH OBbITh B COCTOSIHUU
ONpeaeuTh T€OMETPUUECKYIO (PUTYPY, OMHCATH CIIOBAMH JIAHHBIN YEePTEXK
WM PUCYHOK, HAWTH IUIONIAJIb 3€MEJIbHOI'O Yy4acTKa, paccuuTaTh
HEOOXOAUMYIO JJIMHY OIITOBOJIOKOHHOTO Kabensi uiu TpeOyembie
pasMepsl Tapaka Jisi aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpas,
BBIUUCJIIUTEIbHASA JIMHUS B MW3YYEHUM TI€OMETPUH B MHIKoJe. JlaHHas
OpaKkTUYECKasi JIUHUS SIBIISIETCS HE MEHEE Ba)KHOU, 4deMm nepnasi. Emé
IInaTton npeanuceiBal, 4ToObl «rpaxaane IIpekpacHoro ropoaa HuU B KOEM
cllydae HE OCTaBJISIJIM T€OMETPUIO, B€Ab HEMAJIOBAXKHO JaXKe MOOOYHOEe €€



OPpUMEHEHUE — B BOEHHOM J€JI€ Jia, BIIPOYEM, U BO BCEX HAyKax — I
JIy4IIero WX YCBOEHHs: MbI B€/Ib 3HaeM, Kakas OeCKOHEYHasl pa3HHuIa
CYLIECTBYET MEXAY UYEJIOBEKOM NOPHUYACTHBIM K TI€OMETpUU U
HETIPUYACTHBIMY». JIJIs1 9TOTO yUHTENII0 PEKOMEHYyeTCsl TToA0UpaTh 3a/1auu
OpPaKTUYECKOIrO XapakTepa IJisi pacCMaTpUBAEMBIX TEM, YUYHUTh JETEU
CTPOUTH MATEMATUYECKHE MOJAEIN pPEaTbHbIX KW3HEHHBIX CUTYyAallUM,
OPOBOJIUTHh BBIUMCIEHUS W OLEHUBATh aJICKBATHOCTh MOJYYEHHOI'O
pesyabrara. KpailHe Ba)XHO NOAYEPKUBATH CBSI3U I'€OMETPUU C APYTUMHU
npeaMeETaMH, MOTHBHUPOBATh HUCII0JIb30BaTh OIIpENICIICHUS
reoMeTpUYeCcKUX GUTYyp HW NOHSATHH, AEMOHCTPUPOBATH HNPUMEHEHUE
MOJIyYE€HHBIX YMEHHUH B (PU3UKE U TEXHHUKE. DTH CBA3M HauOoOJee SIPKO
BUAHbI B Temax «Bektopb», «TpUrOHOMETpUUECKHME COOTHOLIEHHUS,
«Metox koopauHaT» U «Teopema ITudaropar.

B 3akmroueHue counui€Mcsi Ha BEJIMKOIO MaTeMaThKa W acTpOHOMa
HNoranna Keruiepa, uTto0bl emé pa3 MOAYEPKHYTh U METaopeIMETHOE, U
BOCIIUTAaTEIbHOE 3Ha4YeHHWe reomerpum: “Geometria una et aeterna est in
mente Dei refulgens: cuius consortium hominibus tributum inter causas
est, cur homo sit imago Dei”.

MECTO YUYEBHOI'O KYPCA B YUYEBHOM IIJIAHE

CoriacHo yyebHOMY ILIaHy B 7—9 Kijlaccax M3y4daeTcsi yu4eOHbIU KypcC
«['eomeTpus», KOTOPBIA BKIIOYAET CJICAYIOIIME OCHOBHBIE pa3eiibl
conepxanusi: «['eomerpuueckue GUrypsl 1 UX CBOMCTBa»,

«3mMepeHne TreOMEeTpHYECKHUX BEIHYUH», a Takxke «JlexkapToBbl
KOOPJAWHATHI Ha TJIOCKOCTH», «BekTopw», «/IBM)XKEHUS TMIIOCKOCTH» U
«IIpeodOpazoBaHUs TTOTOOUSD.

Y4ueOHbI MJlaH TIpeyCMaTpUBACT HM3yUYECHHE TI'€OMETpUU Ha 0a30BOM
YPOBHE, HCXOs U3 HE MeHee 68 y4eOHBIX 4acOB B yUeOHOM T'OJIy, BCETO 3a
Tpu rojia ooyueHnuss — He meHee 204 gacos.

COHEPXAHHME YUYEBHOI'O KYPCA (ITO TOAAM OBYUYEHU )
7 KJj1acc

Hayganenable moHsiTust reomeTpu. Touka, npsiMasi, OTPE30K, J1y4d. YTOJI.
Bunaer yrnmoB. BeprukasibHble M CMEXHbIE yIrJibl. buccekrpuca yria.
Jlomanasi, mHOrOoyronpHuk. IlapasienbHOCTP W NEPHEHAUKYISIPHOCTH
OPSIMBIX.

CummeTpuuabie @Gurypbl. OCHOBHBIE CBOMCTBAa OCEBOU CHMMETPHUHU.



IIpriMmepbl CHMMETPUH B OKPYIKAIOLIEM MHUDPE.

OCHOBHBIE TTOCTPOEHUSA C IIOMOIIBIO IUPKYJIS U JIMHEUKU. TpeyrojabHUK.
BricoTa, Menuana, OuccekTpuca, uX CBOMCTBA.

PaBHOOe/peHHBII W PaBHOCTOPOHHUU TpEyrojpbHUKU. HepaBeHCTBO
TPEyYTOJIbHUKA.

CpoiicTBa M MNpPU3HAKU PaBHOOEIPEHHOrO TpeyroiabHuka. [lpusHakm
paBeHCTBA TPEYTOJIBHUKOB.

CpoiicTBa MW MNOPU3HAKU IapajuiesbHbIX HOpsmbix. Cymma yrios
TpEeyroJbHHUKA. BHENIHUE yTIIbl TPEYTOJIBHUKA.

IIpssMOoyronbHBII TpeyroJbHUK. CBOMCTBO MEeAUaHbI NPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, IIPOBEAEHHOM K TrTHUNoOTeHy3e. IIpu3Haku paBeHCTBa
PSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpSIMOYTOJIBHBIM TPEYTOJIBHUK C YIJIOM
B 30°.

HepaBeHncTBa B reoMeTpruH: HEPABEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO
O MJIMHE JOMaHOMW, TeopeMa O OojablIeM yrie M OoJiblIeil CTOpOHE
TpeyrojgbpHUKa. [leprneHauKyIsip U HaKJIOHHAsL.

I'eomerprueckoe wMecTO TOYEK. buccekrpuca yria M CEpEeOIUHHBIN
NEPIIEHAUKYIISP K OTPE3KY KaK Fr€OMETPUUIECKHUE MECTA TOUYECK.

OKpy>XHOCTb M KpyrI, XOpZla W AuUaMETp, UX CBOWCTBaA. B3ammHOe
pacnoioXeHue OKpYKHOCTH u npsimod. KacarenpHass M cekymgas K
OKpYy>KHOCTHU. OKpPY>KHOCTbh, BIUCAaHHAas B yroJj. BnucanHas u onnucanHas
OKPY>KHOCTH TPEYyTrOJIbHUKA.

8 KJ1acc

YerpipéxyronpHuku. llapannmenorpamm, €ro mnpu3HAaKM W CBOMCTBA.
YacTHble ciiydyaud napauieorpaMMoB (IpsIMOYTOJIBHUK, poMO, KBajpar),
UX TIpU3HAKU U cBodcTBa. Tpanemnus, paBHOOOKasi Tparnenus, e¢€
CBOMCTBa M npusHaku. lIpsmMoyronsHas Tpaneuusi.

Meton yasoeHust Mmeauansbl. LlenTtpanbHas cummerpus. Teopema daneca u
TeOpeMa O NPONOPLHHUOHAIIBHBIX OTPE3KaX.

CpenHue JIMHUU TPEYyTroJIibHUKA U Tparneuuu. LleHTp Mmacc TpeyroibHUKA.
I[Tomobue TpeyrombHUKOB, KOdddunuent nomaobwus. I[Ipusznaku mnomoOwust
TPEYTroJbHUKOB. lIpuMeHeHne moao0usi MNPU PEUICHUU TPAKTUUYECKUX
3amad.

CaoiicTBa 1omaie reomerpudeckux puryp. @opmynabl ajisi njioagu
TpEyrojibHUKa, IapajuiejorpamMma, pomoOa u Tparneuuu. OTHOIIEHUEe
rIomnajget moagoOHbBIX GUryp.

Brruncnenue miom@ane  TPEeyrojJdbHUKOB WM MHOI'OYTOJIBHHMKOB — Ha
KJeTdyaTou Oymare.

Teopema Iludaropa. Ilpumenenue teopemsnl [ludaropa npu perieHuun
OPAKTUYECKUX 3aaad.

CunHyc, KOCUHYC, TAHI'€HC OCTPOTO yrjia MPsIMOYTOJIbHOIO TPEYTOJbHHUKA.
OCHOBHOE  TPUTIOHOMETPUYECKOE  TOXKJIAECTBO. TPUTOHOMETPUYECKHUE



¢pyuxuun yrinos B 30°, 45° u 60°.

BrnimcanHbie M IEHTpaJdbHbBIE YIJIBI, YTOJ MEXKY KacaTeJIbHOWU U XOPAOU.
Yrael MeXay XOpJdaMHM W CEKyIlMMH. BrnucaHHble W ONHCaHHBIC
4eThIPEXYTOJIBHUKN. B3auMHOE pacrnosioXKeHUE JBYyX OKPYXHOCTEM.
Kacanwue okpyxnocteit. O0mue kacaTelIbHbIE K JIBYM OKPY>KHOCTSIM.

9 kJacc

Cunyc, kocuHyc, TaHreHnc yriamoB ot O pgo 180°. OcHOBHOE
TPUTOHOMETPHUYECKOE TOXAECTBO. DOPMYyJIbI NPUBEACHUS.

Pemrenue TtpeyromsHukoB. TeopemMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemienne npakTudeckux 3ajiad ¢ MCHOJIB30BAHHUEM TEOPEMBI KOCUHYCOB M
TEOPEMBI CUHYCOB.

IIpeoGpazoBanue noaoous. [lo1o0me COOTBETCTBEHHBIX JIEMEHTOB.
Teopema O NpPOU3BEAEHHUU OTPE3KOB XOpA, TEOPEMBI O HOPOU3BEIACHUU
OTPE3KOB CEKYIIHUX, TEOpEMa O KBaJIpaTe KacaTeIbHOIM.

BekTop, mnumHa (MOJYyJb) BEKTOpa, COHANpaBJIECHHBIE BEKTOPHI,
IPOTHUBOMNOJOXHO HAaIlPaBJIEHHBIE BEKTOPbI, KOJUJIMHEAPHOCTH BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMHd HaJd BEKTOpaMHu. PaznokeHue BEKTOpa
0o JBYM HEKOJUIMHEapHbIM BekTopam. KoopaumHaTtel BekTOpa.
CkaysipHOE€ NOPOU3BEJCHHUE BEKTOPOB, IIPUMEHEHHUE JII HAXOXICHUS
JUTAH U YTJOB.

JlekapToBbl KOOpJWHATBI HA IUIOCKOCTH. YpaBHEHHUs OpSIMOH WU
OKpPY>KHOCTU B KOOpJHUHATaXxX, IMEPECECUYEHHUE OKPYKHOCTEU U NPSAMBIX.
MeToa KOOpAUHAT U €ro IPUMEHECHUE.

IIpaBunbHBIE MHOrOyroJibHUKWA. JlnmmHa oOkxpykHocTth. I'panycHas wu
paauaHHas Mepa yria, BBIYUCIICHUE JJIMH AyTr OKpy>kHocTeu. [lmomans
Kpyra, CEKTOpa, CErMeHTa.

JIBU>KEHHUS TIJIOCKOCTH U BHYTPEHHUE CUMMETPUU PUryp (3JI€eMEHTApPHBIE
npejacrapisienus ). [lapannensusiili nepenoc. [ToBopor.

[INTAHUPYEMBIE ~ TIPEAMETHBIE ~ PE3YJIbTATBI ~ OCBOEHU:I TTPUMEPHOK
PABOYEU [TPOI'PAMMBI KYPCA (ITO TOAAM OBYUEHM )

OcBoenue yueOHOTO Kypca «['eomeTpus» Ha ypPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus JTOJIKHO oOecrieuynBarThb NOCTHUKEHUE CIETYIOIINX
OpeaIMETHBIX 00pa3oBaTeIbHBIX PE3yJIbTATOB:
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— Pacno3naBaTth M3y4YeHHbIE TeoMeTpuUecKue (hUrypsbl, OINpeaeisiTh UX

B3aMMHOE  pacHoJIO)KEHHE, HU300pakaTb Te€OMETpHUUYECKHue (PUryphbl;
BBITIOJIHSATh YEPTEXKHU T10 YCIIOBUIO 3a/1auu. MI3MepsITh JIMHEHHbIE U YTJIOBbIC
BeJIMYMHBL. Pemare 3amaduyM Ha BBIYMCIIEHUE JUIMH OTPE3KOB W BEIUYHH
YTJIOB.

— Jlenath rpyOyI0 OLICHKY JUHEUHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B



peaJibHOM >XU3HH, Pa3MEpPOB MNPUPOJAHBIX OO0BEKTOB. Paznmuuath pa3mepsl
ATUX OOBEKTOB MO MOPSJIKY BEIUIUHBI.

—  CTpouTh 4epTEXKU K TEOMETPUUECKUM 3aJaUaM.

— ITlonwp30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh
MpU3HAKM U CBOMCTBA PABHOOEJIPEHHBIX TPEYTOJBHUKOB IIPU PEIICHUU
3aj1ad.

— HpOBOI[I/ITB JIOTHYCCKHUC PACCYKACHU S C HCITIOJIB30BaHUECM
T'COMCTPHUYICCKUX TCOPCM.

— Ilonb30BaTbCs MPU3HAKAMHU paBeHCTBa OpAMOYTOJIBHBIX
TPEYIOJIbBHUKOB, CBONCTBOM MEIWaHbI, I[POBEACHHOU K THUIOTCHY3€
OpAMOYTOJIBHOTO TPEYTOJIBHUKA, B PEIICHUN IT'€OMETPUIECKHUX 3a/1a4.

— OmnpenensaTs napayieIbHOCTh OPSIMBIX C MOMOIIBIO YIJIOB, KOTOPBIE
obpa3yer ¢ HUMHU cekymas. OrnpenessiTh NapauiedbHOCTh TPSIMBIX C
NOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OAHOM MPSIMOU 10 TOYEK
JPYTrou NpsIMOM.

— Pemare 3a/1aun Ha KJIeT4aTou Oymare.

— IIpoBoauTh BBIYUCIICHUS W HAXOJAUTh YHUCJIOBbIE U OYyKBEHHbBIC
3HAYEHUS YIJIOB B T€OMETPHUYECKHX 3aJadax C HMCHOJb30BAHUEM CYMMBI
YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIBHUKOB, CBOMCTB YTIJIOB, OOpa30BaHHBIX
OpyU MNOEPECEUYCHUH [ABYX HNapaJUIeIbHbIX MNOPsIMBIX ceKyllei. Pemars
OpakTUYECKHUE 3aJladd Ha HaXO0XKJICHUE YTJIOB.

— Bragerp DOHSTHEM T'€OMETPUYECKOTO MeECTa TOYEK. Y METh
OTIpEeJZICsITh OUCCEKTPUCY yIJa U CEPEIUHHBIN MEPIEHAUKYIISIP K OTPE3KY
KaK T€OMETPUUIECCKHUE MECTA TOYEK.

— @opMyJaHUpoOBaTh ONPEIACICHUA OKPYKHOCTH W Kpyra, XOpAbl H
JIUaMETpa OKPYKHOCTH, MOJb30BAThCS UX CBOMCTBAMHU. Y METh NPUMEHSTH
3THU CBOMCTBA NPU PELICHUH 3a1a4.

— Buagetp NOHSTHEM ONHMCAaHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH,
yMeTb HaxoauTh €€ 1ueHtp. Ilomb3oBarbest ¢daktamMum O TOM, 4YTO
OMCCEKTPHUCHI YTIJIOB TPEYTOJIbHUKA MIEPECEKAIOTCS B OJTHOM TOYKE, U O TOM,
4TO  CEPEIAVHHBIC TEPHEHAUKYJSIPbl K  CTOPOHaAM  TPEyroJibHHUKa
MNEPECEKATCS B OJTHOM TOYKE.

— BunazeTrr NOHSATHEM KacaTeJIbHOW K OKPYXXHOCTH, I10Jb30BAThCS
TEOPEMOM O MEPHEHAUKYISIPHOCTH KacaTeJIbHOU U paguyca, IMpoOBeJIEHHOTO
K TOUKE KacaHMUsI.

— ITloas30BaTbes HpOCTGfIH.IPIMPI TrCOMCTPUUYCCKMMHN HCPABCHCTBAMMU,
ITIOHUMAaThb UX HpaKTI/I‘-IeCKI/Iﬁ CMBICIJI.

— IIpoBoaAUTH OCHOBHBIE TE€OMETPUUYECKHE MOCTPOECHHSI C TMMOMOIIBIO
HUPKYJIS U JIUHEUKH.
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— Pacno3HaBaTh OCHOBHBIC BH /1 bI IICTI:.IPéX}’l"OJ’IBHI/IKOB, nx SJICEMCHTHEI,
IMOJIL30BaThCsI UX CBOMCTBaAMU IIpru pCIICHUH I'COMCTPHUYCCKHUX 3a/1a4.

— IIpuMeHsATH CBOWCTBAa TOYKU TIEPECEUYCHUS MEIAUaH TPEYyroJIbHUKA
(meHTpa Macc) B peUICHUH 3aj1a4.

— Buiagerp DOHATHEM CpeIHEW JIMHUM TPEYroJbHUKAa W Tpamneluu,
IIPUMEHSTh HX CBOMCTBAa MHpPU PELICHUU T'E€OMETPUYECKUX 3ajiad.
Ilonb3oBarecst Teopemoun Paneca W TEOPEMOU O IPONOPHHUOHATIBHBIX
OTpe3Kax, MPUMEHSITh UX JJI PELICHUS] NPAKTUYECKUX 3a7a4.

— IlpumeHsTh TpU3HAKU T10JI00UST TPEYTrOJbHUKOB B  PEHICHUU
reoOMEeTPUUYECKUX 3aj1ad.

— Tlonwp3oBatbest Teopemoit [Iudaropa aist penieHus reOMEeTPUIECKUX U
npakTUuueckux 3azad. CTpouTh MaTEeMAaTUYECKYIO MOJEJb B IMPAKTUUYECKUX
3aJlauyax, CaMOCTOSITEJIbHO A€JjlaTh YEPTEK U HAXOIUTHh COOTBETCTBYIOIIIUE
JIJTUHBI.

— BJ'IaI[eTB INOHATHAMHAU CHHYCA, KOCHMHYCa M TaHI'CHCa OCTpPOro yria
IIPpAMOYI'OJIBHOTO TPCYIOJIbHHKA. Ilonp30BaThCs 3TUMHU MOHSITHUSIMHU HJIA
PCIICHUS IIPAKTHYCCKHUX 3ada4.

— Bpruucasate (pazauyHbIMU cIIOCOOAMHU) IUJIOIAJIb TPEYTroJIbHUKA U
IJIOLIAJIM  MHOTOYTOJIbHBIX  (uryp (IoJab3ysicb, A€ HEOOXOAUMO,
KalbKyJaaTOpoM). IIpuMeHsATH IOJy4Ye€HHBIE YMEHHUSI B NPaKTUUYECKUX
3aJadax.

— Briagerp NOHATUSIMHM  BIIMCAHHOTO W LEHTPAJIBbHOrO  yrjia,
WCNOJIb30BAaTh TEOPEMBI O BIIMCAaHHBIX yIJIaX, yIJIaX MEXAYy XOpJdaMu
(cekymumu) W yrJjie MEXJy KacaTeJIbHOM Hu XOpAoW NpHu pEHICHUU
r€OMETPUYECKHUX 3aJ1a4.

— Bragerp NOHSITHEM ONMCAHHOTO YETBIPEXYTOJIbHUKA, TMPUMEHSTH
CBOMCTBA OMMMCAHHOTO YETHIPEXYTOJIbHUKA IPU PELICHUHA 3a1a4.

— IlpumeHATP DOJNYYEHHBIE 3HAHUS HA IIPAKTHUKE — CTPOUTh
MaTeMaTUYEeCKUEe MOJIenW Jisl 3aJlad peajlbHOU XU3HU U TMPOBOJUTH
COOTBETCTBYIOIIME  BBIYHUCIECHHUSI C  NPUMEHEHUEM  I0J00usi U
TPUTOHOMETPHUH (MOJB3YACH, I1€ HEOOXOJAMMO, KAJIBKYJISITOPOM).
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— 3HaTh TPUTOHOMETPUUYECKHE (PYHKIIUU OCTPBIX YIJIOB, HAXOAUTh C UX
MOMOIIBIO  PAa3JIMYHBIE  DJIEMEHThl MOPAMOYTOJBHOTO  TpPEyrojibHUKAa
(«pelieHre TPSIMOYTOJIbHBIX TPEYTroJIbHUKOB»). HaxoauTs (¢ moMouibio
KaJbKYJIATOPA) JJIUHBI U YTJIbI AJ1s1 HeTaOJIUYHBIX 3HAUEHUMH.

— Ilonp30BarbcCH dbopmymamu OPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKIECTBOM JIJIsI HAXOXAECHUSA COOTHOLICHUUN MEXKITY
TPUTOHOMETPUYECKUMHU BEJIINYNHAMMU.



— MHWcnonb30BaTh TEOpEMbl CHHYCOB M KOCHUHYCOB ISl HaXOXIEHUS
pa3IUYHBIX H3JEMEHTOB TPEYroJibHUKA («PEIIEHUE TPEYTrOJIbHUKOB),
OPUMEHSITh UX NIPU PEIICHUU T€OMETPUUYECKHUX 3a]a4.

— Bnagets nousTUsAMH TpeoOpa3OBaHUSI MOJOOUSI, COOTBETCTBEHHBIX
AJIEMEHTOB MOoJMO0O0HBIX (¢Guryp. Ilomp3oBarbcsi cBOWCTBaAMH IMOJ00US
OPOU3BOJILHBIX (UTYp, YMETh BBIYHUCIISATH AJIUHBI U HAXOJAUTh YTJbI Yy
noaoOHbix ¢uryp. IlpumMensiTb cBoMcCTBa MOJMOOMSI B NPAKTUYECKUX
3ajlauyax. YMeETh IMPUBOJAUTH HNPUMEPHlI MOAOOHBIX (PUTYP B OKPYKAIOIIEM
MHUpE.

— Ilonp30BaTbCcst TeopeMaMH O [POU3BEACHUM OTPE3KOB XOpId, O
MPOU3BEAEHUH OTPE3KOB CEKYIIIUX, O KBAJAPATE KAaCATCIbHOM.

— Iloaw30BaTbCs BCKTOpaMH, ITIOHUMATb nux PGOMeTpI/ILIEECKI/Iﬁ 51
CI)I/ISI/I‘-IGCKI/II\/II CMBICJI, TNIPHMCHIATbL HNX B PCHICHHUHU TI'COMCTPHUYCCKHUX H
(bHSPI‘-IGCKI/IX 3aJa4. HpI/IMCHHTB CKaJHIPHOC IIPOHU3BCACHHC BCKTOPOB JJIA
HaxXOKXKIACHUS OJIMH U YT'JIOB.

— Iloaw3oBaTbcs MECTOAOM KOOpAMHAT Ha INNIOCKOCTHU, IIPUMCHATL €TI0 B
PCHICHUHN I'COMCTPHUICCKHUX U ITPAKTHUYCCKHUX 3a/1a4.

— BJ'IaI[eTB IMOHATHUAMMU IIPABUIJIIBHOI'O MHOTOYT'OJIbHHUKA.

TEMATHYECKOE TIJIAHUPOBAHUE
YYEBHOTO KYPCA(IIO TOJAM
OBYUEHMS)
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Ha3Banmue pazgena

OCHOBHBIE BUIbI 1eSITeTLHOCTH
(TembI) Kypca OcHOBHOE coepKanue ABL A

(4MCII0 YacoB obyuarommxcst
Ipocreiimue IIpocreiimme reomeTpudeckre OOBEKTHI: DopMyJIHPOBATH OCHOBHBIC
reoMeTpHyecKue GUrypbl TOYKH, TPsIMBIC, JIYdd H yTJIbI, MOHSATUS U OIPEICIICHUS.

U UX CBOWiCTBa. MHOTOYT'OJIBHHUK, JIOMaHasl. Pacno3naBaTh N3y4ueHHbBIE
H3mepenune CmMexxHBIC U BepTUKalIbHBIE yTritbl. Paborta ¢ reomeTrpuyueckue GUrypsl,
reoMeTpPHYECKHX IpOCTeHIINME YepTexamu. Msmepenue onpeneasiTb UX B3aHMHOE
BeJINYHH JIMHEWHBIX M YIJIOBBIX BEJIHUYHH, pacrosioxenue,
BBIYHCJIEHHE OTPE3KOB U YIJIOB. BBINMOJIHATH YePTEKX MO YCIOBUIO
(14 4) INepumertp u momans GUTYp, COCTABICHHBIX 3a/1a4u.
W3 IPSIMOYTOJIBHUKOB IpoBoaUTH IIpOCTEHIIIHE

TOCTPOEHMUSI C TIOMOIIHIO
LUPKYJISI U JTUHEUKH.

HN3mepsiTh JIMHEHHBIE U YTJIOBBIE
BEJIMYMHBI TEOMETPUUECKUX U
NPaAKTUYIECKUX OOBEKTOB.
OnpeneisiTb «Ha TJa3» pa3zMepsbl
peaibHBIX OOBEKTOB, MPOBOAUTH
rpyOyrO OIIEHKY UX Pa3MepOB.
PemaThs 3agauyn Ha BBEIYHCIICHUE
JJIUH OTPE3KOB U

BEJIUYUH YTJIOB.

Pemarhb 3aja4u Ha B3aMMHOE
pacroyoKeHHue reoMeTPUISCKUX
buryp.

IIpoBoauTh KITacCHpUKAIIIIO
YIJI0B, BBIYMCJAATH JIMHEHHbBIE U
YTJIOBbIE€ BEJIMYMHBI, NIPOBOAUTH
HEOOXOMMBIE JIOKa3aTEeIbHBIE
paccyXaeHusl.

3HAKOMHUTLCSI C HCTOpHeii




Pa3BUTHSI TEOMETPUH

TpeyroabHuku (22 4)

IlonsiTHe O paBHBIX TPEYroJbHUKAX U
IIEpBUYHBIC IPEICTABJICHHUS O  PaBHBIX
(KOHTpY?HTHBIX) (urypax. Tpu npuszHaka
paBeHCTBa TPEYTOJILHUKOB.

IIpu3Hakm paBeHCTBA  IIPSIMOYTOJIBHBIX
TPEyroJIbHUKOB. CaolicTBO MeHaHbI
MIPSIMOYTOJIBHOTO TPEyTrOJIbHHUKA.
PaBHOOeapeHHBIE u PaBHOCTOPOHHHE
TpeyronbHuUKH. [Ipu3Hakm ©u  cBOMCTBa
PaBHOOEIPEHHOTO TPEYTOJIbHUKA.

IIpoTuB OoibIIeil CTOPOHBI TPEyTOJBLHHUKA
JIeKUT Gonbmmi yrou. IlpocTeiimue
HepaBeHCTBa B reoMeTpun. HepaBeHcTBO
TpeyroiabpHuKa. HepaBeHCTBO TOMaHOM.
IIpsiMoyronpHBIN TPeyroabHUK cyriaoMm B 30°.

ITepBble IOHATHUA O JOKA3aTEIbCTBAX B
reoMeTpuu

Pacnmo3naBaTh mapel  paBHBIX
TPEyrodbHUKOB Ha  TOTOBBIX
gepTexax (c yKazaHHUEM
OPU3HAKOB).

BeiBOAMTH ciecTBUs (PaBEHCTB
COOTBETCTBYIOIIUX  3JEMEHTOB)
U3 PaBEHCTB TPEYTOJHLHUKOB.
DopMyTHPOBATH  OIpPECICHHUS:
OCTPOYTOJIFHOTO, TYIOYTOJIBHOTO,
IPsIMOYTOIBHOTO,
paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO
TPEyrOJIbHUKOB;,  OHCCEKTPHCHI,
BBICOTHI, MeJIHaHbI
TpeyTroIbHUKA; CEepeIMHHOTO
MEePIEeHINKYIISIpa OTpEe3Ka;
nepuMeTpaTpeyroabHUKA.
®opmyaupoBaTh CBOWCTBA U
TIpHU3HAKU paBHOOEIPEHHOT O
TpeyroJIbHUKA.

CtpouTth  4YEepTeXH,  peliaThb

3aJa4M C TMOMOINBI0 HAXOXKICHUS
PaBHBIX TPEYTOJIHLHUKOB.
IIpumeHsaTs OpU3HAKU
paBeHCTBaA MPSIMOYTOJIBLHBIX
TPEYrOJILHUKOB B 3aJavax.
Hcnoab3oBath g poBsie
pecypcbl  AJsl  HCCaAed0BaHMS
CBOMCTB M3y4aeMbIX (QUTYD.

3HAKOMUTBLCS ¢ MCTOpPHUell pa3BUTHS
TeOMeTpHHU

HasBanmue pasgena o OcHoBHbBIE
(TeMbl) CHOBHOE CO/Iep:KaHHe BHJIBI IeSITEIbHOCTH
Kypca (4HCJI0 YacoB) o0yyaloumxcst

IMapasienbHbIe NPSIMBbIE,
cymMMa yIJioB
TpeyroibHuka(l4 u)

IlapannensHble  OpsiMble, WX CBOMWCTBA,
IIaTeriii IOCTyJIaT EBxnnna.  Hakpecr
JIeXxammue, COOTBETCTBEHHBIE u
OJTHOCTOPOHHHE yIJIBI (0Opa3oBaHHBIE TIpU
epeceuYeHNH apaIeITbHBIX TPSIMBIX
CeKyIIei).

Ilpu3nak mnapaieabHOCTH
PaBEeHCTBO pacCTOSSHUH  OT
npsIMOil 10 BTOPOM NpsiMO.
Cymma YTIIOB TPEyroabHUKA u
MHOT'OYTI'OJIbHUKA.

Buemnmne yribel TpeyroisHUKaA

TIPSIMBIX
TOYEK

qepes
OJTHOM

PDopMyIMpPOBATH NIOHATHE
MapaIIeabHbBIX IPSIMBIX, HAXOAUThH
MPAKTUYECKUE MPUMEPHI.

H3zyuartsb cBOMCTBa YTIJIOB,
00pa30BaHHBIX MPHU TNEPECEUCHUH
MMapajyIeIbHBIX TIPSAMBIX CEKyIIeH.
IIpoBoauTh JI0Ka3aTeJIbCTBA
MMapaIIeIbHOCTH JABYX TPSAMBIX C
IIOMOINBIO YTJIOB, OOpa30BaHHBIX
IIPU  TIEPECEUCHUH ITHUX TMPSIMBIX
TpeThel  mpsiMOoi.  BbprumcasaTs
CyMMY YIJIOB TpEyrojlbHUKa U
MHOTOYT'OJIbHUKA.

HaxoauTh 4uciIOBbIe U OyKBEHHbBIES
3HAYEHUS yTJIIOB B T€OMETPHUIESCKUX
3a/layax C HUCIIOJIb30BAHUEM TEOPEM
O CyMMeE YIJIOB TpEyrojbHHUKa U
MHOTOYTOJIbHUKA.

3HAKOMUTBCS ¢ HCTOPHeEil
pa3BUTUSL TEOMETPUU




OKpy:KHOCTH

OKpy>KHOCTb, XOpAbl U JUAMETPBbI,

DopMyIUPOBATH ONPEJeIeHHs. OKPYKHOCTU, XOPABbL,

00001eHIe 3HAHUIT
(4 9)

OCHOBHBIX IIOHSITHH M METOJOB
Kypca 7 xiacca

H KpYT. ux cBoiicrBa. Kacarenbnas « auameTpa U KacareJbHOW K OKpykHocTu. M3y4daTh
I'eomeTpuyeckue OKPY>XKHOCTH. OKpY>XHOCTb, UX CBOWCTBAa, NPU3HAKH, CTPOUTH  YECPTEKH.
MOCTPOCHUs BOWcaHHass B yroi. [loHstue o HccnenoBarb, B TOM 4YHUCIE MCHOJb3YsI HU(POBbIE
(14 ) I'MT, npumeHeHue B 3ajJadax. Pecypehl: OKPYXHOCTh, BIHCAHHYIO B YTOJ; IEHTP
Buccekrpuca " cepeaUHHBIH OKpPY>KHOCTH, BIMUCAaHHOM B  YIroJl; pPaBEHCTBO
MIEPUEHIUKY ISP KakK OTPE3KOB KacaTCJIbHBIX.
reoMeTpHUYECKHE MECTA TOYECK. Hcnoaw3zoBath MeToa I MT g nokaszareibCcTBa
Opr)KHOCTI), OIIMCaHHAasI OKOJIO TEOPEM O NEPECCUYCHUN 6I/ICCGKTpI/IC YriioB
TPeyrojbHUKA. BnoucanHas B TPEYTrOJbHUKA U CEPEAUHHBIX MEPHECHAUKYISIPOB K
TPEYrojJbHUK OKPY>KHOCTb. CTOpPOHaM TpeyroJibHUKa ¢ nomouso 'MT.
IMpocreiimme 3a1a491 Ha TOCTPOEHUE OBJI&)JCB&TLUHOHHTHHMH BITMCAaHHOW U ONTUCAHHON
OKPY’>KHOCTEH TPEyrojbHUKA, HAXOAUTH [EHTPbI
3TUX OKPYKHOCTEH.
Pemiats OCHOBHBIC 3a/Ja4uM HA MOCTPOEHHUE: YIJa,
PaBHOTO MaHHOMY; CEPEIMHHOIO MNEPHCHIAUKYIIpa
JAaHHOTO OTpe3Ka; MNPsSIMOM, MpOXOJsIIeil depes
JAHHYIO TOYKY M TMEpHEeHAMUKYJISIPHONW JaHHOM
OPSIMOIA; OHCCEKTPUCHI JAHHOTO yria;
TPEYrOJIbHUKOBIO Pa3JIMYHBIM 3JIEMEHTaM.
3HAKOMUTBCH ¢ UCTOPHEN pa3BUTHUSI TEOMETPUU
HosTopenue, IToBTOpEeHuUE u obob1ieHue Pemarn 3aa44 Ha IMIOBTOPEHHUE,

WUTIOCTPUPYIOIINE CBSI3M MEXAY Ppa3IMnIHBIMHA
4acTsAMHU Kypca
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Ha3panmue
pa3aena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHOBHOe coaep:kaHue

OcHOBHBIE BH/IBI 1€ATEIbHOCTH
o0yvaromuxcst

Yeroipéxyronbauku (12

)

ITapannenorpamm, ero Nnpu3Haku U
CBOMCTBA. YHacTtHsble cilyuyau
napajuIieIorpaMMoOB
(IpsIMOYTOJIBHUK, pOMO, KBagpar),
ux HpHU3HAKHA " CBOMCTBA.
Tpanenusi. PaBuoGoxkas "
NPsSIMOYTOJIbHASI TPareIuu.

VY nBoenue menuansl. lleHTpanbHas
CUMMEeTpHUs

H3o0pakaTh " HAXO0AUTh Ha  deprexkax

YeTBIPEXYTOJBHUKH  pPa3HBIX  BHIOB H  HX
SJIEMEHTBHI.

@opMyJIMPOBATh ONpedeIeHusI: TapajulenorpaMmma,
NpsIMOYTOJIbHUKA, poMba, KBajpara, Tpareiuu,

paBHOOOKOU Tpamnenuu, MPSIMOYTOJIBHON TpaIleIiu.
JlokazbIBaTh M HMCNOJB30BATh TNPH pelleHHH 3aaa4

NpU3HAKU U cBolicTBa: napa’ieysorpaMmma,
MpsIMOYTONIBHUKA, pomOa, KBagpaTa, TpalelnH,
paBHOOOKOI Tparnemnuu, IPsIMOYTOJILHOM
Tpanenuu.

IIpumMeHATH MeTOox YIIBOCHHUS MeqUaHbl
TpeyTroJIbHUKA.

Hcnoan3oBath nudposbie pecypcsl IS

HCCJIEJOBAHUSI CBOWCTB M3y4YaeMbIX (UTYD.
3HAKOMUTBCS € MCTOPHEil Pa3BUTH T'€OMETPUU




Teopema Panecau
Teopema o
NMPONOPIHOHATBHBI
X OTpe3Kax, moxoo-
HbI€ TPEYroJbHUKH
(15 u)

Teopema daneca u Teopema o
NPONOPLUMOHAIbLHBIX OTPE3KaX.
CpenHsiss JIMHUSL TpPEYrOJIBHUKA.
Tpaneuus, e€ cpenHsist TMHUSL.
IIponopuyoHanbHbIe OTpE3KHU,
IOCTPOECHUE 4eTBEPTOTO
NPONOPLUHOHAILHOIO OTPE3KA.

CaoiicTBa eHTpa macc B
TpEeyroJIbHUKE.
ITomoOubie  TpeyromsHUKH. Tpu

MpU3HAKA MOA00US TPEYrodbHUKOB.
ITpakTHueckoe NpUMEHEHUE

IIpoBoaANTE MOCTPOEHHSI C IIOMOMIIBIO IUPKYIS U
JIMHEHKN C HCIoJIb3oBaHHe TeopeMbl dayeca u
TEOpEeMbl O  IPONOPLHUOHAIBHBIX  OTpPE3Kax,
CTPOUTH YEeTBEPTHIA ITPOMOPIIHOHAIIBHBIA OTPE30K.
IIpoBoauTH 0KA3aTEIBLCTBO TOrO, YTO MEIWAHBI
TPEYroJbHHKA IIEPECeKalOTCs B OJHOW TOYKE, U
HAXOAUTh CBSI3b C IEHTPOM Macc, HaXOAHTh
OTHOIIICHHWE, B KOTOPOM MEIWAHBI JEIISITCSI TOYKOU
HMX MEPECCUCHUS.

HaxoauTe monoOHBIE TPEyroJIBHHUKH Ha T'OTOBBIX
gepTekax C  yYKa3aHHEM  COOTBETCTBYIOIIUX
OPU3HAKOB MOI00MS.

Pemiate 3amaum Ha TONOOHBIE TPEYTOJIBHUKH C

ITOMOIIBLIO CaMOCTOSITCIIBHOTO MIOCTPOCHUS
qyepTexen u HaXO0KICHHUS HO100HBIX
TPEeyroJbHUKOB.

IIpoBoauTs fAOKa3aTeJbCTBA C HCIOJIB30BAHHEM
NPU3HAKOB MMOJI00US.
Jloka3biBaTh TpHU
TPEyTrOJIbHUKOB.
IIpuMeHsATH NOIy4YEeHHBIE 3HAHUSI TIPU PEIICHUU
Te€OMETPHUUECKUX M NMPAaKTUYECKUX 3aad.
3HAKOMHUTHCSI ¢ HCTOPHEil Pa3BUTHS T€OMETPUU

IIprU3HaKa HO,Z[O6I/I$I

ILtomans.
Haxo:xnenne

1oL /ei
TPeyroJbHUKOB

U MHOTOYT0JIbHBIX
¢uryp. Ilnomann
noxo6ubIx ¢puryp (14
)

ITorsaTne 006  oOme#t  Teopuu
IO TH.
DopMy bl ISt TIoIIaau

TPEYTOJIbHUKA, MapajieiorpaMMa.
OTHOIIIEHUE IIonIaaei
TPEYroJIbHUKOB c o0IIMM
OCHOBaHHEM WJIN OOILIEN BLICOTOM.

Bpranciaenune mimoniage CIOMKHBIX
¢uryp gepe3 pazOneHHE HA YacTU U
JIOCTPOCHUE.

ITmomanmm  ¢uryp Ha KieTdaTou
Oymare.

ITmomamu MOJO0HBIX duryp.
Brruncnenue rturomiazei. 3amadn ¢
MPAKTUIECKUM COACpIKAHUEM.
PeltteHue 3a1a4 ¢ NOMOIIBIO METOIA
BCIIOMOT'aTSJIbHOM TUIOIIAIH

OniiaieBaTh TNEPBHYHBIMH TPEACTABJEHHUSIMH 00
ob0mieid Teopuu miomanu (Mepsl), ¢GopMyIHMPOBATH
CBOMCTBA IJIOIIA/H, BBISICHATh UX HATJISIHBII CMBICII.
BeiBoauTh (opMyIBl IDIONIAAM Iapajuiesiorpamma,
TPEeyroJIbHUKA, Tparnenuy U3 (GOpMYyJIbl IO
NPSAMOYTOJIbHUKA (KBagpaTa).

BeiBomnTh ¢bopMynBl  IDIOMIANH  BBIIYKJIOTO

4eTBIpEXYTOJIbHUKA Yepe3 OuaroHaau W yroa
Mexay HuMu. Haxoauts 1romazn  uryp,

N300pa>kEHHBIX Ha KJIETY4aTOU Oymare,
HCNO0JIb30BaTh pazbuenue Ha 9acTH u
JOCTPOCHHUE.

Pa3oupartn NpUMepPbI HUCIIO/Ib30BAHUS
BCIIOMOTaTEJIbHON womanyu Uil pelIeHUs

reOMEeTPUYICCKUX 3aaad.

HaxoauTp miomaay nogoOHbBIX GUryp.
BbIYMCIATH TUIOMAAN PA3THIHBIX MHOTOYTOJIBHBIX
¢buryp.

Pemiates 3amaym Ha IUIOIIAJb C MPAKTHYCCKUM
COoJZIep)KaHUEM

Teopema IMudaropau
Havyaia
TPUTOHOMETPHUU

(10 )

Teopema IMudaropa, eé
JI0Ka3aTeIbCTBO W MNPUMEHEHHE.
Oo6parnast Teopema [ludaropa.

OmnpeneneHre TPUTOHOMETPUYECKUX
pyHKIMN OCTpOro yria,
TPUTOHOMETPHUYSCKHUE
COOTHOLICHUST B MPSIMOYTOJIBHOM
TpeyTroJbHUKE. OcHoOBHOE
TPUTOHOMETPUYECKOE  TOXKJIECTBO.
COOTHOIICHHST MEK]Yy CTOPOHAMH B
MPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C
yriiamu B 45° u 45°; 30° u 60°

Joka3biBaTh Teopemy I[ludaropa, mcmoab3oBaTh
e€ B MPAKTHICCKUX BBIYHCICHUSX.
DopmMyIMPOBATHL OIIPEEIICHUS
TPUTOHOMETPUYECKHUX (DYHKIHI OCTpOro yria,
NPOBePATh UX KOPPEKTHOCTb.

BbIBOAUTH TPUTOHOMETPUUECKUE COOTHOILICHUS B
NPSIMOYTOJIBHOM TPEYTrOJIbHUKE.

HccnenoBaTh COOTHONIGHHSI MEXIy CTOPOHaMHU B
NPSIMOYTOJIBHBIX TPEYroJIbHUKAaX € yriamu B 45° u
45°; 30° n 60°.

HUcnoan3oBaTh GopMyIbl IPUBEICHHS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO JUJISI HAXOXKACHUS
COOTHOIICHUH MEX Iy TPUTOHOMETPHUISCKUMU
(GyHKIIHSIMU pa3IUIHBIX OCTPHIX YTJIOB.
IIpuMeHsATHL TONyYeHHBIE 3HAHUS U YMEHHS NpPU
pelleHnr NpakTUYeCKUX 3aJad.

3HAKOMHUTBCSI C HCTOPHEii pa3BUTHS T€OMETPHU

Yriabsl B OKPYKHOCTH.
Bnucanubie

U ONHMCAHHbIE
YeThIPeXyroabHUKH.
KacareabHbie

K OKPY’KHOCTH.
Kacanue oxpy:xHocTeii

(13 v)

BriicanHble B LIEeHTpaJIbHBIC YTIIBL,
YroJl MeXJ1y KacaTeIbHOMN U XOpJI0M.
VYTl MEXIYy XOpJIaMu U
CEeKYLIMMHU.

BrnucanHbIe 1 ONTHCaHHBIC YETHIPEX-
YTONBbHUKW, UX TIPU3HAKU U
cBolicTBa. IlpuMeHneHue sTux
CBOMCTB

IPU PEUICHUU T€OMETPUUYESCKHUX 3a-
nad.
Bzaumuoe

PacCIIOJIOKEHUEC ABYX

@DopMyTHPOBATH OCHOBHBIC OIpECIICHHUSI,
CBsI3aHHBIC C YIJIaMH B Kpyre (BIIUCAHHBIN yroJ, [eH-
TPaJILHBIA YTOII).

HaxoauTh BIIHCAaHHBIC YTJIbI, OIUPAIOIINECS Ha OJHY
YTy, BBIYUCJIATH YTIIbI C IOMOIIBIO TEOPEMBI O
BIIMCAHHBIX YTJIaX, TEOPEMbl O BIIMCAHHOM
4eTpEXYTrOJIbHUKE, TEOPEMBI O [ISHTPAJILHOM yTJIe.
HccaenoBaTh, B TOM YHCIIE C TTOMOIIBIO HH(PPOBBIX
pecypcoB, BHUCAHHBIC M OIHMCAHHBIC YETHIPEX-
YTOJIbHUKH, BBIBOJAUTH HUX CBOHCTBA U NPU3HAKH.

Hcnonp30BaTh 3TU CBOKWCTBA M MPU3HAKHU MPHU




OKpPY>XHOCTEH. Kacanue

OKpY>XHOCTEHN

pelICeHUHr 3a/1a4

IloBTOpEHME,
00001IEeHnE
3HAHU

(4w

IloBTOpEHUE OCHOBHBIX IOHSITUHN U
METOJI0B KypcoB 7 U 8 KJIaCCOB,
o0oOmeHne 3HaHUM

Pemiars 3agaum Ha NOBTOPEHUE, WLIKOCTPUPYIIHE
CBSI3U MEXIY Pa3IUYHBIMU YacCTsIMU Kypca

KJjacc (He MeHee 68 1)

Ha3Banmue
pa3aena (TemMbl)
Kypca (4HcJI0 4acoB)

OcHoBHOe cojeprkaHue

OCcHOBHBIE BHBI
JNeATeILHOCTH 00yYAIOIINXCS

Tpuronomerpusi. OmnpeneneHne TPUTOHOMETPUIECKUX DopMyJIHPOBATH ONpe/ieIeHusl
TeopemsI kocunycoB u | ¢Gynknuii yrios ot 0° mo 180°. TPUTOHOMETPHUUECKUX (DYHKIWI TYTIBIX U HPSIMBIX
CHHYCOB. Kocunyc u cunyc npsimoro u Tynoro YIJIOB.
Pemrenne yria. Teopema KOCHHYCOB. BpIBOAUTBL TCOPEMY KOCUHYCOB U TEOPEMY CHHYCOB
TPEYrojbHUKOB (O606H.léHHa$[) T€opeMa CUHYCOB (C (C paanycomMm OINHUCAHHOM Opr)KHOCTI/I).
(16 w) paaun- . PemiaTrb TpeyrojabHUKU.
YCOM OITMCaHHOH OKpy)KHOCTH). Ha- PemaTe npakTHYeCKHE 3aJ1a4l, CBOAAIINECS K Ha-
XOKACHHUE NJIHH CTOPOH M BCJIMYHH XOXKACHHUIO PA3IUYHBIX SJIEMEHTOB TPEYTOIbHUKA
YTJIOB TPEyTOIbLHUKOB.
dopMmyna miIomanu TPEyroJIbHUKA
gepe3 JB€ CTOPOHBI U yTOJ MEXITy
Humu. Popmya ruIomaiu
9eTBIPEXYTOJIFHUKA YepPE3 ero
JMaroHaau
U YyTOJI MEXXIy HAUMH.
ITpakTHyeckoe IpUMEeHEHUE
JIOKa3aHHBIX TEOPEM
IIpeodpazoBanue ITonsiTne o mpeoOpazoBaHUH IOIO- OcBauBaTh NOHSITHE TIPEOOPA30OBAHUA NOAOOUS.
nonodusi. Merpuyeckune| Ous. HccnenoBaTs OTHOLICHUE JIMHEHHBIX 3JIEMEHTOB
COOTHOIIEHHUS COOTBETCTBEHHBIC DJIIEMEHTHI IOAOOHBIX | GuUryp npu npeodpazoBanuu nomodbus. Haxoauts
B OKPY:KHOCTH duryp. OIpUMEpPHl MTOAO0UST B OKpYy’Kalomei
(10 u) Teopema o pou3BEIEHUU OTPE3KOB JEHCTBUTELHOCTH.

XOpJI, TeOpemMa O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOpeMa O KBajapaTe
KacarenbHOU. [IpuMeHeHue B
PELLIEeHUN IreOMEeTPUUYECKUX 3a1ad

BBIBOAUTH METPUUECKHUE COOTHOIIECHUS MEXKIY OT-
pe3kaMH XOpJI, CEeKYIINX M KaCaTeIbHBIX C
HCIIOJIb30BAHNEM BITMCAHHBIX YTIJIOB U IMOJO0OHBIX
TPEeyTrOJILHUKOB.

PemaTes reomMeTpuyueckue 3aJauu U 3ajlauu U3
peanbHOM )KU3HH C UCITOJIB30BAHUEM MOJ0OHBIX
TPEeyrOJIbHUKOB

BekTtopbi(12 u)

OmnpeneneHne BEKTOPOB, CIIOXXEHHUE U

pa3HOCTH BEKTOpPOB, YMHO>XEHHE
BEKTOpa Ha YHCIIO.
dusnyeckuii. MU = TreoMeTpUYECKHUN

CMBICII BEKTOPOB.
Paznoxxenne  BexkTOpa MO
HEKOJUTMHEAPHBIM
Koopaunatsl BexTopa.
CkanapHOe TpOU3BEJEHHE BEKTOPOB,
€ro IMNpHUMECHCHHUE [JId HaXOXACHUSA
JUIMH H YTJIOB.

Pemenne 3a7a4 ¢ HOMOIIILIO BEKTOPOB.

JIByM
BEKTOpaM.

HpI/IMeHeHI/Ie BEKTOPOB JIsI pCHICHUA
3aga4Y KMHCMAaTUKHN U MCXaHHUKH

Hcnonb3oBaTh  BEKTOPHI HaIlpaBJICHHbIE
OTpPE3KH, HCcCIe0BaTh TeOMeTpHUISCKHUi
(repememnienre) U (GU3NYECKUN (CUITA) CMBICIIBI
BEKTOPOB.

3HaThL omnpejeJeHHsi CyMMBI W Pa3HOCTH
BEKTOPOB, YMHOXXEHHUsS BEKTOpa Ha YHCIHO,
HccaeqoBaTh T'e€OMETPUYECKHH W (pU3UYecKuit
CMBICJIBI 9TUX OINEpaLUid.
Pemats reoMeTpHUUYECKHUE
HICIIOJIb30BAHUEM BEKTOPOB.
PackiaabiBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnoab3oBats CKaJISIpHOE MIPOU3BEACHHUE
BEKTOPOB, BHIBOJAUTH €r0 OCHOBHBIE CBOWCTBA.
Bprunciasitb cyMMy, pa3HOCTh H CKaJIsIpHOE
IIPOU3BEZICHUE BEKTOPOB B KOOPJUHATAX.

KakK

3agadyu C

le/IMeHﬂTb CKaJIAIPpHOC IMPOU3BCACHUC MJIs
HAaXOXJACHU MJINH U YI'JIOB




JexapToBbl
KOOPAMHATHI HA
niockoctu (9 )

Z[eKapTOBI)I KOOpAUWHATBI TOYCK Ha
IIJIOCKOCTH.

YpaBHeHue PSIMOM. YrioBoi
ko> purment, TAHI'€HC yria
HaKJIOHA, napajuieabHbIC u
NEePHESHANKYISPHBIC MPSIMBbIC.
VYpaBHeHHe OKpPY’>KHOCTH.
HaxoxxneHrne KOOpaMHAT  TOYEK
IIEPECEUCHUsI  OKPY>KHOCTH u
OpsIMOU.

Metoa koopAUHAT HNpPU PELICHUU
reoOMEeTpUUYECKUX 3a1ad.
Hcnons3oBanue meroda KOOPAUHAT
B IIPAKTHYSCKUX 3ajadax

OcBauBaTh IMOHSITHE IPSIMOYIOJIBHOW CHCTEMBI
KOOPAMHAT, ASKAPTOBBIX KOOPAWHAT TOYKHU.
BbIBOAMTH ypaBHEHUE TMPsIMOH M OKPYKHOCTH.
BoiiensiTb TOJHBIA KBagpaTr A HaXO0XASHUA
LIEHTpau paauyca OKPY>XHOCTHU MO €€ ypaBHEHHIO.
Pemartn 3aaa9mn Ha HaXOXXICHHUE TOUYCK
MEepeceyeHUs! MPSMBIX U OKPYKHOCTEH ¢ MOMOIIBIO
METOJ1a KOOpJIUHAT.

Hcnoab3oBaTh CBOHCTBA YIJIOBOTO KOd(dduUIHEeHTa
NpsIMOIl MpM pelIeHuu 3adad, IJIsl OINpeaciIeHUs
pacIoIOKEHUS TPIMOU.

MpumensaTs KOOPJIMHATHI pu pemeHun
FeoOMeTpUYECKUX ¢ TIPaKTUYECKUX 3aaad, s
MOCTPOCHMUS MaTeMaTHUYECKUX Mozesei

peabHBIX 3a7a4 («METOJT KOOPIMHAT).
IMonb30BaTHCA JUISI IOCTPOCHUSI U HCCJICOBAHUN
U POBBIMH pecypcaMH.

3HAKOMUTLCSI C MCTOPHUeii pa3BUTHS T€OMETPUU

Ha3Banmue
pa3aena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHOBHOe coaep:kaHue

OcHoBHBIE BU/IbI 1eATEILHOCTH
o0yyaromuxcst

IIpaBuiabHbIC
MHOT'OYT0/IbHUKH.
JJIMHA OKPY/KHOCTH U
IJI0IAAL Kpyra.
Boruncienune miomaneit

(CR))

IIpaBunbHBIC MHOI'OYT'OJIBHUKH,
BBIUMCJICHUE UX dJIeMEHTOB. Hucio
T WU AIWHA OKPYKHOCTH. [lnuHa gyrn
OKpy>XKHOCTH. Panuannasi mepa
yria.

IInomane Kpyra U €ro 3J1€MEHTOB
(cexTopa u cermeHTta). Berancienue
wronaned GuUryp, BKIIFOYAOIINX
3JI€MEHTBI KpyTa

PopMyIMPOBATH OIIPEJICIICHUE MPABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JI€MEHTHI.
IMoab30BaTHCHA MMOHATHEM JUIMHBI OKPYKHOCTH,
BBEJAEHHBIM C [IOMOIIBIO IPaBUIIbHBIX
MHOTOYTI'OJIHUKOB, ONIpeAeJIsiTh YUCJIO T, JJIUHY OyTH
U paJUaHHYIO MEpy yTia.

IIpoBoauTh mepexoa OT paJMaHHON MEPHI yria K
rpaaxyCcHOW U Ha0OOPOT.

OnpeaeJasaTs MIOMAAb KpyTa.

BbiBoauTH (popmMyJibl (B rpaayCHOH W paIgHaHHON
mepe) s JUIMH JOyT, IUIoIIaZie CeKTOPOB U
CEeTMEHTOB.

Beruucaste momagu GUryp, BKIIIOYAIONIAX dJie-
MEHTBI OKPYKHOCTH (KpyTa).

Haxoaurp miomaigy B 3ajadax peajlbHOM KU3HU

JIBHKEHHS MJIOCKOCTH

(6w

IToHsiTHEe O ABM>KEHUH IIIOCKOCTH.
[NapamnenbHbIi IEepeHOC, TIOBOPOT U
cummeTpusi. OCH ¥ IEHTPBI
CHUMMETPHH.

IIpocreiimue npumMeHeHUsI B
peleHun 3amaq

Pa36upare npumepsl, WIIOCTPUPYIOLIUE TOHSITUSI
JBWIKCHUSI, LIGCHTPOB U OCE¥ CUMMETpPUHU.
®dopmyIMpOBaTL  ONpPENENICHUS  IapaJUIeIbHOIO
nepeHoca, IOBOPOTa M OCEBOM  CHMMETPHH.
BpIBOAMTH X CBOMCTBa, HAXOJAMUThL HEMNOJBUKHBIC
TOYKHU.

HaxoauTh 1EHTPHI U OCU CUMMETPUH NPOCTENUIINX
Guryp.

IIpumMmeHsaTH napasieJIbHbIN epeHoc u
CUMMETPHIO MPHU PEHICHUH I'€OMEeTPUUECKUX 3a7ad
(pa3bupaTts mpUMEpHI).

Hcenoab3oBaTh 1711 IOCTPOSHUSI U HUCCIIEIOBAHUN
UG poBBIE peCypChl

IloBTOpEHME,
000011IeHHE,
CHCTEeMATH3ALMSA
SHAHMIT

(7 )

HOBTOpeHI/Ie OCHOBHBIX MOHSTHU U

METOJOB KypcoB 7—9  KIaccos,
00o0ImeHne ©W  CHCTeMaTHU3aIus
3HAHUM. IIpocreiimue
reomerpuyeckue (GUryppl H  HUX
CBOMCTBA. N3mepenue
T€OMETPHUUIECKUX BEITMIVH.
TpeyroapHUKH.

ITapannenbHbie 173
HEePIICHANKYISIPHBIE TIPSMBIE.
OKpy>XHOCTh u KpyT.
I'eomerpuueckue HOCTPOECHMUSI.

VYrael B OKpy’>KHOCTH. Brnncannsie
u ONMCaHHBIC OKPY>KHOCTH
MHOTOYTOJIBHUKOB.

IIpsimast 1 OKPY>KHOCTB.
YeThlpE€XyroabHUKU. Brincanubie u
ONHUCaHHBIC YETHIPEXYyTOJILHUKH.
Teopema Iludaropa wu Hayama
TpuUroHomerpuu. Pemenue o0mmux
TPEyrOJIbHUKOB.

ITpaBHJIbHBIE MHOTOYTOJIbHUKH.

OnepupoBaTh  NOHATHSIMHM:  (urypa, TOdUKa,
npstMasi, yrojl, MHOTOYTOJIBHUK, paBHOOEIPEHHBIHN
u PaBHOCTOPOHHUM TPEyTroJIbHUKH,
MPSIMOYTOJILHBII TPEeyTrOJbHHUK, MeJauaHa,
OuccekTpuca u BBICOTA TPEyTOJBHHKA,
napajuieIorpaMm, pomMO, MPSIMOYTOJIBHUK,

KBajapaT, Tpamelus; OKPY>KHOCTb, KacaTeJIbHas;
paBeHCTBO W TomoOme GUTyp, TPEYTrOJIHLHHKOB;

apagaIeabHOCTh u NEePIEeHINKYIISIPHOCTH
MIPSIMBIX, YTOJI MEXIY IPSIMBIMH, CHMMETPHS
OTHOCHUTEIIBHO  TOYKH ¥  NOpsMOWH;  JUIMHA,
paccTosiHuIE, BEeJIWYINHA yria, IJI0MIA b,
IIepuMeTp.

Hcnoan3oBats ¢GopMyibl: IepuMeTpa M IUIOMIATU

MHOTOYTOJIbHUKOB, JUTUHBI OKPY>XHOCTH n
wiomanu  Kpyra, o0BémMa  HIPSIMOYTOJIBHOTO
napanieaenuneaa.

OnepupoBarthb NOHATUSAMU: NPSIMOYTOJIbHAS

CHUCTEMA KOOPAUHAT, BEKTOP; MCIOJb30BATH JTHU
IIOHATHS JUUIS NPEACTAaBICHUSI JaHHBIX WU PEILICHUs
3a7a4, B TOM 4YHCI€ U3 JAPYTUX Yy4eOHBIX
npeaMmeToB.  Pemate  3aaYyM Ha  TNOBTOPEHHE




Jsmxenust. [Tonooue. CummeTrpusi. pa3Iu4YHBIMU 4YacTAMHU Kypca. BeiOupars meron
ITnomians. BeruucieHue rioniaaci. JJIsL pEeLIeHUs 3ala4yi.
IInomanu nmonoOHBIX puryp. Pemarh 3aga4u U3 IOBCEJHEBHON >KU3HU

JlekapTOBbI KOOPAUHATEL HA
IJIOCKOCTH.
BekTopsl Ha niaockocTU

F[peo6pa3OBaHnsl IIJIOCKOCTH. OCHOBHBbIX HOHHTHﬁ, WITIOCTpAL IO CBsI3Ci MEKIAY

ITPUMEPHASA PABOYAS ITPOI'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA». 7-9 KJIACCbI

HEJN U3YYEHUSA YYEBHOI'O KYPCA

B coBpemenHOM 1(ppPOBOM MHpPE BEPOATHOCTH M CTATUCTHKA MPHOOpPETalOT BCE
OO0JIBIIIYIO 3HAYMMOCTH, KaK C TOYKU 3PEHUS MPAKTUIECKUX MPUIIOKESHUN, TaK U UX POJIU
B 00pa3oBaHuU, HEOOXOIMMOM KaKJI0MY 4elaoBeKy. Bo3pacTtaeT unciio npodeccuii, npu
OBJIAJICHUA KOTOpPhIMM TpeOyeTcs xopomias 0a3oBas MOATOTOBKAa B  00JacTH
BEPOATHOCTH U CTAaTUCTHKH, TaKasl MOJArOTOBKA BaXKHa Ui MPOAODKEHUs 00pa30BaHMs
U IS yCIIemHON Ppo(heCCHOHAIbHOM Kapbephl.

Kaxnplii 4enoBeK MOCTOSSHHO MPUHUMAET PElICHUS HAa OCHOBE MMEIOIIMXCS y HEro

JAHHBIX. A IS 0OOCHOBAaHHOTO NPHUHSATUSI PEIICHUS B YCIOBHUSX HEIOCTAaTKa WU
n30bITKa WHGOpPMALIUM HEOOXOJMMO B TOM UHCIE XOpOHIo c(HOopMHUpPOBAHHOE
BEPOSATHOCTHOE U CTATUCTUYECKOE MBIIIJICHUE.

NMeHHO MOo3TOMY OCTpPO BCTajda HEOOXOIMMOCTh CPOPMHUPOBATH Y OOYyYarOIIMXCS
(YHKLIMOHAJIBHYI0 TPaMOTHOCTb, BKJIIOYAIOLIYI0 B C€0Sl B KayeCTBE HEOThEMIIEMOM
COCTaBIISIIOIIECH yMEHHE BOCTIIPUHUMATh M KPUTUYECKH aHAIM3UPOBATh MH(OpMAIIHIO,
MIPEICTABJIICHHYIO B Pa3IMUHBIX (pOpMax, MIOHUMATh BEPOSTHOCTHBIA XapakTep MHOTHUX
pEabHBIX TPOIIECCOB M 3aBHUCHUMOCTEH, MPOU3BOIUTH IMPOCTEHIINE BEPOSTHOCTHHIC
pacuéThl. 3HAKOMCTBO C OCHOBHBIMH IPHMHIMIIAMHU cOOpa, aHAIM3a U MPEICTaBICHUS
JAHHBIX U3 Pa3NUYHBIX cdep KU3HU OOIIecTBa W TOCyAapCTBa MpUOOIIaeT
oOydJaronuxcsi K OOIIECTBEHHbIM HHTepecaM. HM3ydeHune OCHOB KOMOWHATOPUKH
pPa3BUBAET HABBIKM OpraHU3alluu repedopa U mocyYETa Yrciia BAPUAHTOB, B TOM YHCIIE,
B TMPUKIATHBIX 3aJadyaX. 3HAKOMCTBO C OCHOBaMH Teopuu TpadoB co3maér
MareMatuueckuii  QyHAamMeHT I QopMUpOBaHHS KOMIMETEHIIMH B  00JacTu
uHopmaTuku ¥ UPPOBLIX TexHOJOTUH. [ToMUMO 3TOTO, MPU U3yUYEHUH CTATUCTHKU U
BEPOSATHOCTH 000TAMIAI0TCs TPEICTABICHHS YUalUXCS O COBPEMEHHON KapTHHE MUpPa U
METOJIaX €ro uccieaoBanus, (HopMHUpPYyeTCs TIOHHMMaHWE pOJIM CTaTHUCTUKH Kak
WMCTOYHUKA COIMAIbHO 3HAUYMMOW WH(pOpMAIMM U  3aKJIAIBIBAIOTCS  OCHOBBI
BEPOSTHOCTHOT'O MBITIICHHS.

B cooTBercTBUM ¢ AaHHBIMH IEISIMH B CTPYKType MpOrpamMMbl Y4eOHOTo Kypca
«BeposATHOCTP M CTAaTUCTHMKa» OCHOBHOM  IIKOJIBI  BBIAECIEHBI  CIEIYIOLIUE
COJIEPKATEIIBHO-METOINYECKUE JINHUU:

«HpeI[CTaBJ'IeHI/Ie JaHHBIX M OIIMCATCJIbHAsA CTAaTUCTHUKA), «BepOHTHOCTB»; «DIeMEeHTHI



KOMOMHATOpUKI»; «BBeneHune B Teoputo rpadosy.

Conepxanue nuann «l[IpencraBieHue NaHHBIX W ONMUCATEIbHAS] CTATHCTUKA» CITYKHT

OCHOBOW i (DOPMUPOBAHMSI HABBIKOB pabOThl ¢ WHpOpMAIMEHd: OT YTCHUS U
UHTEpHpeTanuu HHOOPMAIUK, TPEACTABICHHOW B TaONWIAX, Ha JAMarpamMmax H
rpadpukax g0 cOopa, MpEeACTaBICHUS M aHAIW3a JaHHBIX C HCIOJIb30BAHUEM
CTaTUCTHUYECKUX XapaKTePUCTUK CPETHUX W paccenBaHus. Paboras ¢ maHHBIMW,
oOydJaromuecss yd4arcsi CUUTBIBATbH W HMHTEPIPETHPOBATH JIaHHBIC, BBIIBUTATh,
apryMEHTHUPOBAaTh W KPUTUKOBATh MPOCTECHIIME TUIOTE3bl, Pa3MBIIUIATh HAJ
(dakTOopamMu, BBI3BIBAIOIIMMH HW3MEHYMBOCTh, W OICHMBAaTh WX BIHUSHUE Ha
paccMaTpuBaeMble BETMYUHBI U TIPOLIECCHI.

NHTynTHBHOE TIPEACTAaBICEHHE O CIy4alHOM W3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEN M TEHACHLNHA CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOMW JUISI U3y4ECHUS
TEOpPUM BEPOATHOCTEN. boibplioe 3HaueHHWE 31€Ch MMEIOT IPAKTUYECKUE 3aJaHus, B
YaCTHOCTH OIBITHI C KIIACCUYECKUMU BEPOATHOCTHBIMUA MOJEIISIMH.

[loHsiTHE BEPOSTHOCTH BBOJMUTCS KaK Mepa MpaBAONoOgo0Hs CIy4aillHOTO COOBITHS.
[Ipy wu3ydyeHunm Kypca oOydarIIHecss 3HAKOMSTCS C MPOCTEUIIMMU METOAAMHU
BBIYHMCIICHHUSI BEPOSATHOCTEH B CIIy4ailHbIX JKCIEPUMEHTaX C PABHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU HCXOJIaMH, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJISIOIIMMH CTaBUTh U
pemate 0Oojee cloXHbBIE 3anaud. B Kypc BXOIST HauyalbHbIE NPEICTABIECHUS O
CIIy4ailHbIX BEJIMYMHAX U UX YHCIOBBIX XapAaKTEPUCTHKAX.

Taxke B pamkax 3TOro Kypca OCYLIECTBISETCS 3HAKOMCTBO OOYy4aromIMXcs C
MHOXECTBaMHU W OCHOBHBIMHM OIEpalUdsIMH HaJ MHOXKECTBAMH, pPACCMATPUBAIOTCS
NpUMEPbl NPUMEHEHUS [JIs PpEeLIeHUs 3ajad, a TakKe MCIOJb30BaHUS B JIPYTUX
MaTeMaTUYECKHUX KypcaxX U y4eOHBIX MpeaAMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVIAHE

B 7—9 knaccax uzydaerca Kypc «BepOSTHOCTh U CTATUCTUKA», B KOTOPBIA BXOIAT
paznensl: «lIpeacraBieHne AaHHBIX W OMMCATENIbHAs CTAaTUCTHKa»; «BeposTHOCTHY;
«2neMeHThl KOMOMHATOPUKNY; «BBeaeHue B Teoputo rpadoBy.

Ha n3yuenue gaHHoro xKypca OTBOAMT 1 ydeOHBIN Yac B HEENIO0 B TEUEHHUE KaXKII0TO
rojaa ooyudenusi, Bcero 102 yueOHbIX Haca.

COHAEPXAHUNE YUEBHOI'O KYPCA (IT0 TOIAM OBYUEHUA)
7 KJ1acc

[IpencraBnenre maHHBIX B BUAE TaOMuWIl, quarpaMm, rpadykoB. 3aroHEHHE TaOIuII,
YTEHUE W MOCTPOEHHE AuarpaMMm (CTOJOMKOBBIX (CTOMOYATHIX) W KPYroBbiX). UTeHue
rpadMKOB pealbHBIX MpoleccoB. M3BieueHne MHGOpMAIMU W3 AUarpaMM M TaOJIHII,
MCIIOJIb30BAaHNE U UHTEPIPETALIUS TAHHBIX.

OnucarenbHasi  CTaTUCTUKA:  CpeqHee  apu(pMETHUYecKoe, MeAHaHa, pa3Max,
HauOosblllee W HaWMEHbIIee 3HAUYCHHUS Ha0Opa YWCIOBBIX JaHHBIX. [Ipumepsl



CIIy4YallHOW U3MEHYHUBOCTH.

CrnyyaiiHplli 5KCTIEpUMEHT (OMBIT) U ciydyailHOe coObITHE. BeposTHOCTH M yacToTa.
Ponb MaioBEpOATHBIX U IPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOJAE U B OOIIIECTBE.
MoHera n urpanbHas KOCTb B TEOPUH BEPOSITHOCTEN.

I'pad, BepmmHa, pedpo. CreneHp BepmuHBL. Yucino pédep W cymMmapHas CTEICHb
BepmnH. [Ipencrasnenue o cBsa3HocTu rpada. lenn u mukmel. [lytu B rpadax. O6xox
rpada (siinepoB myTh). [IpencraBnenue o0 opueHTupoBaHHOM Tpade. Pemenne 3amau
C TIOMOIIEI0 TPadoB.

8 KJIacc

[IpencraBieHne JaHHBIX B BUAE TAaOMUI, quarpamm, rpaduxkoB. MHOXKECTBO, 3IEMEHT
MHOXECTBA, ITOJMHOXECTBO. Onepanu  HaJg MHOXECTBaMH: OOBEIWHEHHE,
1iepeceyeHue, JOTIOJIHEHHE. CaoiicTBa onepauun HaJ MHOECTBAMMU:
[IEPEMECTUTEIBHOE, COYETATEIBbHOE, PACIPEACIUTENBHOE, BKIKOYeH . Vcnonb3oBanue
rpaduyecKoro npeAcTaBIeHUs] MHOYKECTB JJIsl ONIUCAHUS PEATIbHBIX

MPOLIECCOB U ABJICHUM, IPU PEIIEHUN 3a]1a4.

N3mepenne paccenBaHus JaHHBIX. J(Ucniepcusi U CTaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX
HabopoB. Jluarpamma paccerBaHusI.

DOneMeHTapHble COOBITHS ciydaiiHoro ombiTa. Ciy4aiiHeie coObiTusi. BepostHocTu
coObITHi. OMNBITBI C PAaBHOBO3MOXKHBIMH 3JIEMEHTApPHBIMU COOBITUSAMU. CiydailHbIM
BbIOOp. CBSI3b MEXy MAJIOBEPOSITHBIMU M MPAKTUYECKU JOCTOBEPHBIMHU COOBITUSIMHU B
pupojie, OOIIECTBE U HAYKe.

HepeBo. CBoMCTBa J€pEBBEB: E€AUHCTBEHHOCTh IIYTH, CYIIECTBOBAHHE BHCSYEHN
BEPIIMHBI, CBS3b MEX]y YHCIOM BEpIIMH M 4uciioM peédep. [IpaBuno yMHOKEHUS.
Pemenue 3amau ¢ momomibto rpadoB. I[IpoTuBomnonoxusie coObiTHs. Jnarpamma
Oiinepa. O6benuHeHne U nepeceuenue cooObiTuii. HecoBmectnoie coObiTus. Dopmyrna
CIOXKEHUSI  BEpPOSTHOCTEM.  YCJIOBHAas  BEPOATHOCTh.  [IpaBWiIO  yMHOXKEHWUS.
HezaBucumeie coObiTus. [IpencraBienue skciepruMenTa B Bue aepeBa. Pemenue 3amnau
Ha HaxOXJIECHHME BEPOATHOCTEHM C IIOMOLIBIO JEpeBa CIYyYalHOIO JKCIEPUMEHTA,
auarpamm Jitepa.

9 KJIaCC

[IpencraBieHre AaHHBIX B BUAEe TaOMUL, AWarpamMM, rpapuKkoB, WHTEpIpETaLUs
JaHHBIX. YTeHUE U MOCTpOEHHE TaOIUL, IUarpaMM, rpauKoB MO PeaIbHbIM JaHHBIM.
[lepectanoBku u axropuan. Codetanuss U yucio couertanuid. Tpeyrompuuk Ilackas.
Pemenue 3a1a4 ¢ ucmosib30BaHEM KOMOMHATOPUKH.

['eomerpuyeckas BepossTHOCTh. CirydaliHbIN BEIOOP TOUKH U3 (PUTyphl HA TIIIOCKOCTH, U3
OTPE3Ka U U3 YT OKPYKHOCTH.

UcnbiTanne. Ycnex u Heymada. Cepust ucnblTaHuii 10 nepBoro ycmexa. Cepus
ucneiTanuii bepuymin. BeposarHocTu coObITHI B cepun ucnibiTaHui bepHyiu.



CrnydaiiHasi BEJIMYMHA U paclpeesieHne BepOsITHOCTE. MaTeMaTHYecKoe OKUIAHUE U
nucnepcusi. [IpuMepsl MaTeMaTH4YeCKOro OKHIAHUSA KaK TEOPETHUYECKOTO CpPEIHETO
3HAYEHHUs BEJIMUYMHBI. MaTeMaTu4eCcKoe 0KUIAHUE U JUCIIEPCHUS CIIy4aiiHOW BEJIMUMHBI
«UHCII0 YCIIEXOB B CEPUU UCIIBITAHUI bepHyIm».

[Tonstue o 3akoHe OonpmMX yucen. M3MepeHune BEpOSTHOCTEH C MOMOIIbIO YACTOT.
Posb 1 3HaueHMe 3aK0HA OOJIBIIMX YHUCEN B IPUPOJE U OOIIECTBE.

[IJJAHUPYEMBIE TIPEJMETHBIE PE3VJBTATHI OCBOEHUS IIPUMEPHOM
PABOYEN ITPOI' PAMMBI KYPCA (TTO TOJIAM OBYUYEHU )

[IpenmeTrHbie pe3ynbTaThl OCBOCHHSI Kypca «BeposTHOCTh W crtatucTukay B 7—9
KJIaCCax XapaKTEepU3YIOTCs CIECAYIOIIMMU YMEHUSIMHU.

7 xnacc

—  UYwurare wuHpOpMAIMIO, TMPEICTAaBICHHYI0O B TaOiuIax, Ha JAMarpaMMax;
NpeNCTaBlIATh JaHHblE B BHUAEC TaOJMIl, CTPOUTh JHUArpamMMbl (CTOJOMKOBBIC
(cTronbuateie) U KPYroBbi€) IO MacCHBaM 3HAYCHUH.

—  OnwuckIBaTh U1 UHTEPIPETUPOBATH PEATBLHBIE YUCIIOBBIE TAHHBIE, PE/ICTABICHHBIC
B Ta0nuIlax, Ha AUarpaMmMmax, rpapukax.

—  Hcnonb30BaTh AJi ONMUCAHUS JAHHBIX CTATUCTUYECKUE XapPAKTEPUCTUKU: CPETHEE
apudpMeTHIecKoe, MeInana, HanboJIblliee U HaMMEHbIIIEe 3HAYCHUS, pa3Max.

—  Hmerp mnpencraBieHuEe O CIy4allHOM MW3MEHYMBOCTM HAa MOpUMEpax IIEH,
(¢u3MYEeCKUX BEIUWYMH, AHTPOIOMETPUYECKUX JaHHBIX; HMETh MPEACTABICHHE O
CTaTUCTHUYECKON YCTOUYHUBOCTH.

8 KJacc

—  HW3Bnekatb u nmpeoOpa3oBbIBaTh HH(POPMALIHIO, TPEACTABICHHYIO B BUJI€ Ta0IUII,
auarpaMm, rpa@uKoB; MPEACTABIATh JaHHbIE B BUJE TA0JIULI, AUarpaMM, rpadukos.

—  OrnuceiBaTh JaHHbIE C TOMONIBIO CTATHUCTHUYECKUX MOKa3aTeiell: CpeaHux
3HAYEHHUN U Mep paccenBaHus (pa3mMax, JUCIEPCHUS U CTAHIAPTHOE OTKIIOHEHUE).

—  HaxonuTth 4acTOTHI YUCIIOBBIX 3HAUYEHUM W YACTOTHI COOBITHI, B TOM YHCIIE TIO
pe3yabTaTaM U3MEPEHUN U HAOIIOICHUM.

—  Haxonutb BEpOSTHOCTH CIIy4allHBIX COOBITUH B OIBITaX, 3HAas BEPOSITHOCTH
AJIEMEHTAPHBIX COOBITUI, B TOM YHCJIE B ONBITAX C PAaBHOBO3MOKHBIMHU AJIEMEHTAPHBIMU
COOBITHSIMU.

—  Hcnonb3oBaTh rpaduueckue MOJAETH: JE€PEBO CIy4YailHOrO SKCIEPUMEHTA,
qyarpamMMbl DWIiepa, YuciIoBas mpsmast.

—  OmnepupoBarh MOHATUSMU: MHOXECTBO, MOJAMHOXKECTBO; BBINOJHATH ONEpalun
HaJl MHOKECTBAMU: 00bEIMHEHHE, NIEPECCUCHHE, JOMOTHEHUE; EPEUUCIATh JIEMEHThI
MHOECTB; TPUMEHSATH CBONCTBA MHOKECTB.

—  Hcnonb3oBath rpaduueckoe MpeAcTaBiICHUE MHOXKECTB U CBA3EH MEXIAy HUMU
JUISL OMHMCAHMS TPOLECCOB U SABJICHUM, B TOM YHUCJIE MPHU PELICHUHU 3a/ad U3 JPYTUX
y4e€OHBIX MPEIMETOB U KYPCOB.

9 kiacc

—  H3Bnekate u mpeoOpa3oBbIBaTh WH(GOPMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
HMCTOYHMKAX B BUJAE TaONMWIl, nuarpamm, TpauKoB; MPEICTaBISATh JTaHHBIE B BUJE
Ta0NuIl, TuarpamMm, rpauKoB.



— Pemare

3aJaud  OPraHU30BaHHBIM MEepeOOPOM

BapUaHTOB, a TaKXe ¢

MCIIOJIb30BAaHUEM KOMOWHATOPHBIX MPABUII U METOJIOB.

—  Hcnonb3oBaTh onucaTeNbHbIE XapaKTEPUCTUKU JJII MACCHBOB UYHCIOBBIX
JAHHBIX, B TOM YKCJIE CPEIHUE 3HAUCHHUS U MEPBI PACCEUBAHUS.

—  Haxonutp 4acToThl 3HAYEHUH W YacCTOTHI COOBITHS, B TOM YHCIE MOIb3YSICh
pe3yibTaTaMu MPOBEIEHHBIX U3MEPEHUI 1 HAOII0ICHU.

—  Haxoautb BEpOSATHOCTH CIIy4ailHBIX COOBITHI B M3YUYEHHBIX OMBITAX, B TOM YHCIIE
B OMBITaX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX UCIIBITAHUN 10

IIEPBOrO YCIIEXA, B CEPUSIX UCIBITAHUN bepHyuin.
IIPEACTABICHUE O

—  HNwmers
BEPOSATHOCTEM.

CIIy4anHOU

BEJIMYMHE W O pacHpeaeiIcHUU

— HWwmerp mpencraBieHWEe O 3aKOHE OONBIIMX YHCEI KaK O TPOSBICHUU
3aKOHOMEPHOCTH B CIy4YallHOM M3MEHYMBOCTHM M O POJIM 3aKOHA OOJBIIMX YUCEN B
MIPUPOJIE U OOIIECTBE.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA(IIO 'OAAM

OBYYEHMUA)

7 kaacc (He MeHee 34 1)

Ha3BaHue
pasgena (tembl)
(uncno yacos)

OcHoBHOEe copepXKaHue

XapaKkTepucTMka AeatenbHocTn obyuarowmxca

YCTOMYNBOCTb MeAMNaHbl.
MpaKkTnyeckaa pabota «CpegHue
3Ha4YeHua».

Hanbonblee n HaumeHbluee
3HayeHuA yncaosoro Habopa.
Pasmax

MpepacraBneHnepanHbix | MpeactasneHune OaHHbIX B OcBauBaTb cnoco6bl npeacraB/ieHns
(7 v) Tabaunuyax. MpakTuyeckue CTaTUCTUYECKUX OaHHbIX U YUCAOBbLIX MACCUBOB C
BblUMC/IEHUNA no TabNAUYHbIM NOMOLLbIO TAaBAUL, U AMarpamm C MCNONb30BaAHUEM
OAHHbIM. MN3BneyeHue 7] AKTyaNbHbIX U Ba*KHbIX AaHHbIX (Aemorpaduueckmne
MHTepnpeTauus TabANYHbIX OaHHble, NPOM3BOACTBO  MPOMbBILWNEHHOW U
OaHHbIX. [NpaKkTuyeckaa paboTa CeJ/IbCKOXO3ANCTBEHHOM npoaykuum,
«Tabnnubl». obuLecTBeHHble U NPUPOAHbIE ABEHUA).
Mpaduyeckoe npeacrasaeHue Usyuatb meToabl paboTbl C TabAUUHbIMK U
OaHHbIX B Buae KPYroBbiXx, rpadmyeckMMm  npeacTaBAEeHUAMU  AAHHbIX C
CTONBUKOBbIX (ctonbuatblix) nomouwbio UNIPOBBIX  pecypcos B xope
avarpamm. YteHue M nocTtpoeHue npakTuyeckmnx pabot
Anarpamm. Mpnmepsbl
aemorpaduyeckux Avarpamm.
MpaKTuyeckas paboTa
«Anarpammbl»
OnwucatenbHas Yucnosble Habopbl. CpegHee OcBamMBaTb NOHATMA: 4ucnoBok Habop, mepa
CcTaTUCTUKA apudmeTunyeckoe. LeHTpaNbHON TeHAeHUUU (Mmepa UeHTpa), B TOM
(8 u) MepauaHa uncnosoro Habopa. uncne cpegHee apnpmeTnyeckoe, megmaHa.

OnucbiBaTb CTaTUCTUYECKME AaHHble C MOMOLLbIO
cpefHero apndmeTMyeckoro m meamaHbl. PewaTtb
3apauu.

UsyuaTtb cBolicTBa cCpeaHMX, B TOM u4ucae ¢
nomouibo  UMPPOBLIX pecypcoB, B  Xxoae
npakTnyeckuxpabor.

OcBauBaTb MOHATUA: Haubosbllee M HammeHbluee
3Ha4YeHMA 4YNMCNnoBoOro maccmea, pasmax.

Pewatb 3apaum Ha Bbl60p cnocoba onucaHmA
AaHHbIX B COOTBETCTBUU C I'IpMpO,CI,OVI AaHHbIX N
uenamm nccnenoBaHunA

Ha3saHue
pasgena (tembl)
(uncno uyacos)

OcHoBHOE cogepiKaHue

XapaK'repucmxa AeATeNbHOCTU o6yqa|ou.|,uxcn




CnyuyaiiHan
M3MEHUYMBOCTb
(6 4)

Cny4yariHan M3MEHYNBOCTb
(npumepsbl). YactoTa 3HaA4YeHUn B
maccuBe pgaHHbIX. pynnuposKa.
'mctorpammel.
MpakTuyeckaa pabota «CnyyanHas
M3MEHUYNBOCTb»

OcBauBaTb MOHATUA: YacTOTa 3HA4YeHM B maccuse
OaHHbIX, TPYNMNMPOBKA AaHHbIX, TMCTOrpamma.
CTpouTb M aHa/M3MPOBaTb rMCTOrpammbl, Noa6upaTb
NOAXOAALMIA War rpynnupoBKu.

OcBauBaTb rpaduyeckme npeacraBieHUs pasHbIX
BMOOB CNY4aMHOW M3MEHYMBOCTU, B TOM YUC/E C
nomouwbo  UMPPOBLIX  pecypcoB, B  Xoae
npakTUYeckon paboTsbl

BeeaeHue B Teoputo
rpados
(4 4)

Mpad, BEPLUUHA, pebpo.
MpeacrtasneHue 3a4a4un [
MOMOLLbIO rpada. CrteneHb
(BaneHTHOCTb) BepwUHbL. Yucno
pébep U cymmapHaa cTeneHb
BepwuH. Uenb u uumkn. Mytb B

rpacde. NpeacrasaeHne o CBA3IHOCTU
rpada. O6xopn rpada (arinepoBnyTb).
MNpepcTtaBneHue 06
OPUEHTUPOBAHHbIX rpadax

OcBauBaTb noHATUA: rpad, BepwnHa rpacda, pebpo
rpada, creneHb (BaNeHTHOCTb BEPLUMHbI), UeNb U
LMK,

OcBauBaTb MOHATUA: NyTb B rpade, s11epoB NyThb,
obxop rpacda, OpUMeHTUPOBaHHbIV rpad.

Pewatb 3a4auMm Ha MOUCK CyMMbl CcTeneHemn
BEPLWMUH rpada, Ha Nouck obxoaa rpada, Ha NOUCK
nyTei B OpMeHTUPOBAHHbIX rpadax.

OcBauBaTb cNOcobbl NpeacTaBAeHUA 3a4a4 M3 Kypca
anrebpbl, reomeTpuu, TEOpPUW BEPOATHOCTEMN,
APYrvux npeameToB ¢ nomoLlbio rpados (KapTsl,

CXeMbl, 3/IeKTpUYECKne uenm,
PYHKUMOHAaIbHbIECOOTBETCTBMA) Ha NpMmepax

BeposaTHOCTb M 4yacToTa
cny4yamHoro cobbiTua
(4 4)

Cny4yaulHbIM ONbIT U Ccay4vyamHoe
cobbiTUe. BepoATHOCTb M 4YacToTa
cobbITUA. POlb ManoBepPOATHbIX U
NpPaKkTUYecKn OOCTOBEPHbIX
cobbITUM B npupoae u B

OcBauBaTb MOHATUA: C/ly4alHbINA ONbIT U CAyYalHoe
cobbiTue, MasioBEPOSTHOE 7 NPaKTUYECKN
AocToBepHoe cobbiTue.

MU3yyaTb 3HAYMMOCTb MaAJIOBEPOATHbIX COObLITUN B
npupoae M obwecTBe Ha BaXXHbIX npumepax

BepOﬂTHOCTbCJ’IyHaﬁ HOro cobbiTuA

obuwectse. MoHeTa W urpasabHas (aBapuu, HecyacTHble cnyyam, 3awmTa
KOCTb B TEOPUU BEPOATHOCTEN. nepcoHanbHOMN nHbopmauuu, nepegada
MpakTnyeckaa pabota «YacTtoTa AaHHbIX).
BbiNageHUs opsa» U3yuyaTb posib  KNACCUYECKUX BEPOATHOCTHbIX
moaenen (MOHeTa, urpasbHaa KOCTb) B Teopuu
BEPOATHOCTEMN.
HabnpaTtb M u3yyaTb 4acToTy COBbITUI B MPOCTbIX
3KCMNEPUMEHTAX, B TOM u4uC/le C MOMOLLbIO
LM POBbLIX PECYPCOB, B X0A4€ NPaKTUYeCKon paboTbl
0606LeHMe, KOHTPOIb MpeacTaBneHue OaHHbIX. MoBTOpPATb U3y4eHHOE W BbICTPaUBaTb CUCTEMY
(5 u) OnucaTtenbHas CTaTUCTUKA. 3HaHWN.

Pewartb 3apgauu Ha npeacTaB/ieHWE U ONUCcaHWe
OaHHbIX C MOMOLLBIO U3YYEHHbIX XapaKTepPUCTUK.
O6cyKpaTb npumepsbl CNlyYalHbIX cobbITuM,
ManoBEpPOATHbIX U MNPAKTUYECKU [OCTOBEPHbIX
CNy4arHbIX COBbITUN, UX PO B NPUPOAE U KUIHU
yesioBeKa

8 kjaacc (He meHee 34 4)

HassaHue
pasgena (tembi)
(uncno uacos)

OcHOBHOE coaepiKaHue

XapaKTepucTMka AeatenbHoCcTM obyuarowmxca

MosTopeHue Kypca7
Knacca
(4 4)

MNpepcTtasneHue LAHHbIX.
OnucaTtenbHan CTaTUCTUKA.
CnyyariHan N3MEHYUNBOCTb.

CpeaHue yncnosoroHabopa.
Cny4yaliHble cobbiTnA. BepoAaTHOCTU
1 yactoTbl. Knaccnueckmne mopenu
TEOPUU BEPOATHOCTEN: MOHEeTa U
uUrpasbHas KocTb

MoBTOpATb WM3y4YEeHHOE W BbICTPAUBATb CUCTEMY
3HaHUN.

Pewartb 3agaum Ha npeacrasB/ieHMEe M onucaHue
AaHHbIX C MOMOLLbIO M3YYEHHbIX XapaKTepPUCTUK.
PewaTb 3agaum Ha npeacTaB/ieHue rpynnMpPoOBaHHbIX
[AHHbIX U ONUcaHWe Cayd4aiHOM U3SMEHUYNBOCTU.

PewaTb 3agauM Ha onpejefieHMe  4acToTbl
CNy4aliHbIX CcObbITUI, O0bcy)KaeHue npumepos
CNly4YaMHbIX cobbITUiA, MasioBEPOATHbIX "

NpPpaKTU4eCcKn A0CTOBEPHDbIX cnyqal‘/'lelx CO6bITVIl7I,
nx ponu e npmnpoaen XM3HU 4enoBeka




OnucarenbHasa
CTaTUCTUKA.

OTK/IOHEeHUA. lncrnepcua YNCI0BOTO
Habopa. CTaHA4apTHOe OTK/AOHeHue

OcBauBaTb MNOHATUA: ancnepcna M CTaHAapTHOe
OTK/IOHEHUE, UCNO/NTb30BATb 3TU XAaPaAKTEPUCTUKN

PacceMBaHue AaHHbIX yncnosoro Habopa. [Auarpammbl ON1A ONUCAHUA paccemBaHUA OaHHbIX.
(4 4) paccemnBaHus BbiaBuratb runortesbl 06 OTCYTCTBMU WM HaAUYUMU
CBA3M MO AMarpammam paccemBaHUs.
Crpoutb Anarpammol paccemBaHuA no
mmerwwmmca AaHHbiMm, B TOM 4mciae C nomolubro
KomnbloTepa
MHoxectBa(4 MHoKecTBO, NnoAMHOXecCTBO. OcBauBaTb NOHATUA: MHOXECTBO, 3/IEMEHT
y) Onepauumn HaZ  MHOXeCcTBamu: MHOXecTBa, NOAMHOXEeCTBO.
obbeaunHeHune, nepeceyeHue, BbINONHATb onepauuu Hajg MHOXeCcTBamMu:
OOonosiHeHue. obbeguHeHue, nepeceyeHmne, JOMNOJIHEHUE.
o o Ucnonb3oBaTb CBOMCTBA: NepemecTuTesibHoe,
Csounctea onepauyum Hapg,
coyeTaTenbHoe, pacnpenennTesibHoe, BKAOYEHUS.
MHOXecTBamMu: nepemecTuTesnbHoe,
Ucnonb3oBaTtb rpaduyeckoe npeacrasieHme
coyeTaTesibHOE,
MHOXeCTB MpPU OMNMUCAHUU peasibHbIX MPOLECCOB U
pacnpepenutesnibHoe,BKAOYEHUS. .
ABMIEHUM, NPU pelleHun 33434 U3 pyrux
lpapunueckoe npeacrasneHue y4yebHbIXNpeaMeToB 1 KypcoB
MHOXecTB
BepoATHOCTb dnemMeHTapHble cobbiTnA. OcBauBaTb MNOHATUA: 31emeHTapHoe cobbiTue,
cnyyaiHoro CnyyariHble cobbiTuA. cnyyariHoe cobbiTne Kak COBOKYMHOCTb
cobbiTnA BnaronpuatcTeyowme 61aronpmuATCTBYOLMX 3/1eMEeHTapPHbIX cobbiTui,
(6 u) 3N1eMeHTapHble cobbiTnA. PaBHOBO3MOKHble 3/leMeHTapHble cobbITUA.

BepoAaTHOCTN cobbITUN. OnbITbl C
PaBHOBO3MOHbIMM
3/1leMeHTapHbIMMU
CnyyariHbin BblI6OD.
MpakTnyeckaa paboTta «OnbITbl C
PaBHOBO3MOHbIMM
3/1IeMeHTapHbIMU COBBLITUAMM»

cobbITUAMMU.

PewaTb 3apa4m Ha BblYMCIEHME BEPOATHOCTEN COOBITUMN
no BEPOATHOCTAM 3/1eMEeHTapHbIX cobbITnin
c/lyd4aHOro onbliTa.

PewaTb 3a4aum Ha BblUMC/IEHME BEPOATHOCTEN COBbLITUN
B OMbITax C PaBHOBO3MOXHbIMW 3/1€MEHTAPHbIMMU
CcobbITUAMMK, B TOM YMC/IE C MOMOLLbIO KOMMblOTEpPA.
MpoBoauUTb M M3yyaTb OMNbITbl C PAaBHOBO3MOXHbIMW
3/1IeMEeHTapPHbIMU  COBbITUAMM (C  UCNONb30OBaAHUEM
MOHET, UTrPasibHbIX KOCTEW, APYrnx moaenen)s xoae
npakTU4yeckomn paboTbl

BBegeHue B Teoputo [epeso. CsoiuicTtBa aepesa: OcBamBaTb MNOHATUA: OepeBO Kak rpad 6e3 uukna,
rpados €ANHCTBEHHOCTb nyTu, BMCAYaA BepwwuHa (nuct), BeTBb aAepeBa, NyTb B
(4 4) cylw,ectsoBaHue BUcaven aepese, oMameTp gepesa.
BEpPLWMUHbI, CBA3b MeXAy YMCI0OM U3yuaTb cCBOWMCTBa AepeBa: CylecTBOBaHWE BUCAYEN
BEPWMUH U  yucaom  pébep. BEPLWMUHbI, EeAMHCTBEHHOCTb MyTM MeXay AByMA
MpaBnao YMHOMKEHUA BEpPLWMHAMM, CBA3b MeXAY YNCJOM BEPLUNH N YUC/IOM
pébep.
PewaTtb 3a4auM Ha MOUCK U MepedyncieHne nyTen B
nepese, onpegesieHUe 4ucna BepwmnH nam pébep s
nepese, obxon 6uHapHOro aepesa, B TOM 4ucsie C
NPMMEHEHNEM MpaBuaa YMHOXKeEHUA
CnyyaiiHble MpoTueBonoao»KHoe cobbiTue. OcBauBaTb MOHATUA: B3aMMHO MPOTUBOMOIOXKHbIE
cobbiTna Ouarpamma dinepa. ObveamHeHne cobbITuA, onepayumn Hapg, cobbiTnAMMU,
(8 u) " nepeceyeHue cobbITUN. obbvegunHeHue 7] nepeceyeHune cobbIiTnin,
HecoBmecTHble cobbiTusa. ®opmyna Anarpamma dlhinepa (9rnepa—BeHHa),

cnoxkeHus BepoATHocTel. Mpasuno

YMHOeHUs BEPOATHOCTEMN.
YcnoBHas BEPOATHOCTb.
HesaBucumeble cobbiTuA.
MNpepcTtasneHue cay4vamHoro

3KCNnepumeHTa B BUAeE Aepesa

COBMECTHbIE N HECOBMECTHbIECObBbITUA.

UsyuyaTb Teopembl O BEpPOATHOCTM ob6beanHeHUs
ABYX COBbITUI (DOPMYNbl CNOXKEHUA BEPOATHOCTEN).
PewaTtb 3a4aum, B TOM 4MC/ie TEKCTOBble 3a4auu
Ha onpeaeneHve BepoOATHOCTEW ObbeaUHEHUs W
nepeceyeHmsa cob6bITUA C MOMOLLBID YUCAOBOM
npsimon, amnarpamm dinepa, GOpmMy/ibl CAONKEHUA

BEPOATHOCTEMN.

OcBauBaTb NOHATUA: npasuno YMHOXeHUs
BEpPOSITHOCTEN, ycnosHas BEPOSITHOCTb,
Hes3aBUCUMble COBbITUA  AepeBO  C/Ay4ailHOro
onbITa.

Usyuatb cBOMCTBa (onpeneneHuns) He3aBUCUMbIX
cobbITUM.

PewaTtb 3agaum Ha onpeaeneHne U MUCnosib3oBaHue
He3aBUCUMbIX COBbITUMN.




Pewatb 3apayM Ha MNOUCK BepoATHOCTelM, B TOM
Yyncne YCNOBHbIX, C MWCMNOJb30BaHWEM JepeBa
C/ly4aMHOro onbITa

0606wweHue,
KOHTPO/b
(4 4)

MNpeacTtasneHne OaHHbIX.
OnucaTtenbHas cTaTucTuKa. padbl.
BepoATHOCTb c/AyyaliHOro cobbiTus.
dnemMeHTbl KOMBUHATOPUKM

MoBTOpPATbL M3yyeHHOE U BbICTPaMBaTb CUCTEMY
3HAHUN.

PewaTtb 3agauM Ha npeactaB/ieHUME U onucaHue
OAHHbIX C MOMOLLbI M3YYEHHbIX XapPaKTEePUCTUK.
Pewartb 3agaum c npumeHeHmnem rpados.

PewaTb 3a4auM Ha HaxoXAeHUe BepoATHOCTU
cny4yanHoro cobbITuA no BEPOATHOCTAM
3/1IeMEHTapPHbIX COBbLITUIN, B TOM YMUCAe B ONbITax C
PaBHOBO3MOXHbIMM 3/1IeMEeHTapHbIMM
cobbITUAMMU.

Pewartb 3agauu Ha Haxo)KAeHue BepoATHOCTeM
obbeguHEHUs U MepeceyeHus cobbiTUii, B TOM
uncne He3aBUCUMBbIX, [¢ MCNO/Ib30BaHMEM
rpapuyeckmnx npeacrasieHUn " aepesa
cay4yaMHoro onbiTa.

Pewartb 3agaum Ha nepedymcieHne KombuHauyum
(umcna nepecTtaHOBOK, 4uCAa co4vyeTaHui), Ha
HaxoxgeHue BEPOATHOCTEM cobbITUI [¢
NnPUMeHeHUeM KOMBUHATOPUKM, B TOM Yucie cC
MCNONb30BaHMEM TpeyrosbHMKa MNackansa

9 knacc (He meHee 34 1)

HassaHue
paspena (Tembl)
(uncno yacos)

OCHOBHOe copepKaHue

XapaKTepuUCTUKa AeATenbHOCTU obyuvatowmxca

U3 OYTUOKPYXKHOCTU

MosTopeHue Kypca8 MpeactaBneHuve OAaHHbIX. MoBTOpPATbL M3y4yeHHOEe M BbICTPauBaTb CUCTEMY
Knacca OnucaTtenbHan CTaTUCTUKaA. 3HAHWN.
(4 v) Onepauum Hag coBbITUAMMN. Pewartb 3agaum Ha npeacTaB/ieHUME U onUcaHue
HesaBucmMmocTb cobbITUIA AaHHbIX.
Pewartb 3agaum Ha Haxo)kaeHue BepoATHOCTEN
obbeauHEHUA U nepeceyeHUs cobObITUM, B TOM
yucne He3aBUCUMBbIX, c MCMO/b30BaHMEM
rpaduyeckux npeacTaBneHun ] aepesa
cay4variHoOro onbiTa.
Pewartb 3apaum Ha nepeydyucieHme KombuHauuin
(uncna nepecTtaHOBOK, YMCAA COYETaHWUM), Ha
HaxoXaeHue BepoATHOCTeMN cobbITUi C
npMmeHeHMeM KOMOUHATOPUKKU, B TOM u4ucne C
MCMO/Ib30BaHUEM TpeyroabHMKa Mackans
dnemeHTbI KombuHaTtopHoe npasunio OcBauBaTb MNOHATUA: KOMOWHATOpPHOE MpPaBUIO
KOMBUWHATOPUKKU YMHOEeHUA. MepecTaHOBKMU. YMHOXeHUA, YyrnopAaoYeHHaa napa, TpoKKa
(4 y) dakTtopran. CoyeTaHUA U YUCAO 0b6beKTOB, nepecTaHOBKa, ¢aKTopuan u4ucna,
coyeTaHu. TpeyronbHuK [ackansa. coyeTaHue, YUCAO COYETaHWW, TPeyrosbHUK
MpakTnyeckan paboTa Mackana.
«BbluMcneHne  BepoATHOCTEW  C Pewartb 3apauM Ha nepeyncieHne ynopagoyeHHbIX
NCMNONb30BaHMNEM KOMGMHaTOprIX nap, TpoeK, nepeydyncieHmne nepectaHoOBOK w”
PYHKLUMI 3NEeKTPOHHbIX Tabanu» COYETaHUM 3/1IeMEHTOB Pa3/IMYHbIX MHOYeCTB.
PewaTtb 3a4a4mM Ha NpUMEHEHMNE YMC/1a COYeTaHUINB
anrebpe (coKpawéHHoe YyMHOXXeHuWe, OBUHOM
HbtoTOHa).
PewaTtb, NpuUmeHAA KOMOMHATOPWUKY, 3a4aun Ha
BblUMCNEeHUE BEPOATHOCTEN, B TOM u4ucne c
MOMOLLbIO  3/N1IEKTPOHHbIX Tabauy, B xoae
npakTnyeckompaboTbl
Feometpuyeckan FeomeTpuyeckasn BEPOATHOCTb. OcBavBaTb MOHATUE TE€OMETPUYECKONW BEPOATHOCTW.
BEPOATHOCTb CnyyariHbli  BbIBOpP  TOYKM U3 PewaTb 3agaym Ha Haxo)KAeHue BepoATHOCTENW B
(4 v) duUrypbl Ha NIOCKOCTH, U3 OTpPeE3Ka, onbiTax, MNpPeACTaBMMbIX KaK BblboOp To4yeK wu3

MHOroyroJibHu1Ka, Kpyra, OoTpe3Ka nnn ayrm
OKPYXHOCTU, HNC/ZTOBOIO NMPOMEIKYTKA




UcnbiTaHuAa
BepHynnu (6
u)

NcnbiTaHne. ¥Ycnex w Heyagada.
CepuAa wucnbITaHUM 00 nNepBoOro
ycnexa. WMcnblTaHuA BepHynnun.
BepoAaTHOCTM cob6bITUIA B cepuu
UCNbITaHUM BepHynnu.
MpakTnyeckana paboTa
«NcnbitaHnAa bepHynamn»

OcBauBaTb MOHATUA: MUCMNbITaHWE, 3/emeHTapHoe
cobbiTMe B MUCMbITaHMKU (ycnex U Heyaaya), cepus
UCMbITAHUM, HacTynaeHune nepsoro  ycnexa
(Heypauu), cepusa ucnbiTaHui bepHynnu.

PewaTtb 3apauM Ha HaxoXAeHuUe BepPOATHOCTEMN
COBbITUI B CEPUN UCTbITaHUIK A0 NEepBOro ycnexa,
B TOM 4ucne c npumeHeHnem ¢Gopmyabl CYMMbl
reomeTpuUYecKom nporpeccumn.

Pewartb 3agaum Ha HaxoXAeHWe BepoATHOCTel
3/1eMEHTapHbIX COBbLITUI B CEPUU  UCMbITAHUN
BepHynnu, Ha HaxoxaeHuve BEPOATHOCTU
onpeaenéHHoro Yncaa ycnexos B CEPUU UCNbITAHUN
BepHynnn.U3yuatb B xoae npakTuueckon paborobl, B
TOM u4ucne ¢ nomouibio UMdpPOBbIX pPecypcos,
CBOMCTBA BEPOATHOCTM B CEPUM  UCMbITAHUMN
BeprHynnu

CnyyaitHas
BennumHa (6
u)

Cny4atiHan BeJINYMNHA 7
pacnpegeneHue BEpPOATHOCTEMN.
MaTemaTtunyeckoe oXuagaHue n
AuUcnepcusa  c/lydariHOW BEJIMYUHBI.
Mpumepsbl MaTemMaTUyecKoro
OXMAAHUA  KaK TeopeTMyecKoro
cpeaHero sHa4YeHUABEIMYMHbI.

MoHATME O 3aKOHe 6oNbLINX Yncen.
N3mepeHue BEPOATHOCTEMN [¢
nomouwbto  4yactoT. [lNpumeHeHne
3aKoHaboibWnX Yncen

OcBouUTb MNOHATUA: cnyyariHan Be/INYUHA,
3Ha4YeHMe C/ly4alHOW BeNUYUHbI, pacnpeaeneHve
BEPOATHOCTEN.

U3yuyaTb u o06cyAaTb npumMmepbl AUCKPETHbIX U
HernpepbIBHbIX C/Ay4YaliHbIX BeAUYUH (pocT, Bec
YesloOBEKa, UYUCNEHHOCTb HaceneHusa, Apyrue
M3MEeHUYMBbIEe BeJIMYMHbI, paccmaTpuMBaslUlecsa B
Kypce CTaTUCTUKMU), MOAE/IbHbIX CAyYarHbIX
BE€/IMYUH, CBA3AHHbIX CO C/AYy4aMHbIMM OMbITaMu
(bpocaHue MoOHeTbl, UrpasbHOM KOCTU, CO
cnyyamHbim Bbibopomu T. n.).

OcBauBaTb MNOHATUA: MaTeMaTUYeCKoe OXKuaaHue
C/ly4alHOM BE/IMYNHbBI KaK TeopeTuYecKoe cpeagHee
3HaYeHune, AUCNepcUus Cay4amHO BesIMYUHbI KaK
aHanor gmcnepcmMu YncaoBoro Habopa.

Pewartb 3agaum Ha BblYMC/IEHWE MaTEMATUYECKOro
OXUOAHUA U OAUCNEPCUN OUCKPETHOMW caydamHoM
BE/IMMMHbI NO 3a4aHHOMY pacnpenesieHuto, B TOM
yucne 3agad, CBA3AHHbIX CO CTPaxoBaHUEM U
nortepesmu.

3HAaKOMUTbCA C MaTeMaTUYECKUM OXMOAHUEM U
AMcnepcuent HeKOoTopbIX pacnpeneneHuin, B Tom
yncne pacnpegeneHma caydaiHom BeNUYUHbI
«4YUCIO YCNEXOB» B CEPUN UCMbITaHUN BepHynnn.
MU3yyaTb YacTtoTy cobblTMA B MNOBTOPAKOLWMXCA
C/ly4aMHbIX OMNbITaX KaK C/y4aMHy0 BE/IMYUHY.
3HAaKOMMUTbCA C 3aKOHOM 60oblKMX Yncen (B popme
BepHynnn): npu 60NbLLIOM YMC/E OMbITOB YacToTa
cobbITMA 611M3Ka K ero BepoATHOCTHU.

Pewartb 3a4auM Ha uM3MepeHue BepoATHOCTEN C
NOMOLLbIO YacToT.

O6cy)XpaTb posb 3akKoHa 6Goabwux 4ucen B
060CHOBAHMM YACTOTHONO MeToha W3MepeHus
BEPOATHOCTEN.

O6¢cyKpaTb 3aKOH 6onbLmnx yncen Kak
npoAasneHune CTaTUCTUYECKON yCTOVIHVIBOCTVI B
U3MEHUYUBbBIX ABNAEHUAX, POJIb 3aKOHa 60abLUNX
ymncen B NPUPOAEN B KU3HU YesioBeKa

0606ueHue,
KOHTposb (10
u)

MpeacrtasneHuve AaHHDbIX.
OnucatenbHas cTaTUCTUKa.
BeposTHOCTbCAy4YalHOro cobbiTUA.
dnemeHTbl KOMBUHATOPUKMU.
CnyyaliHble BE/NUYNHDbI 7
pacnpegeneHusn

MoBTOpPATb M3yYyeHHOE M BbICTPAMUBaTb CUCTEMY
3HaHUN.

PewaTtb 3agaum Ha npeactaB/ieHME M onucaHue
OaHHbIX.

Pewatb 3apauM Ha HaxoXAeHue BepoATHOCTeM
cobbITUn, B TOM uucne B onbITax C
PaBHOBO3MOHbIMW 31€MEHTAPHbIMU COBLITUAMMU,
BEpoOATHOCTEN o0b6beguHeHUss U nepecedyeHus
CO6bITUI, BbIUMCNATL BEPOSITHOCTM B OMbITax C
CEPUAMM CNYYANHbIX UCNbITAHUM
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