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IMMOACHUTEJBHAA 3AIIMCKA

OBLUAA XAPAKTEPUCTMKA YHEBHOIO MPEAMETA «MATEMATUKA~

[IpumepHas pabouast nporpaMma o MaTeMaTHKe TSt
00yJarOIIHXCST 7—9 KJIACCOB pa3paboraHa Ha OCHOBE
defepaibHOTO  TOCYAapCTBEHHOTO0 — 00pa30BaTENIbHOIO  CTaHIapTa
OCHOBHOTO o00miero oOpa3oBaHUs C yYETOM U COBPEMEHHBIX
MHPOBBIX  TpeOOBaHUMH, MNPEIBSIBIAEMBIX K  MaTeMaTHUYCCKOMY
00pa3oBaHUI0, W TPAAMIUH POCCHIICKOr0 00pa3oBaHUs, KOTOpPHIC

00ecIeunBaroT OBJIaICHUC KJIFOYCBBIMU KOMIICTCHIIUAMU,
COCTaBJIAIOIIUMHA OCHOBY JJIs1 HEIIPEPBIBHOTO 06paBOBaHI/I$[ u
caMOpa3BUTHUA, a TaKXEC OCJIIOCTHOCTH 06H_[eKyJ'ILTypHOFO,

JIMYHOCTHOTO M [O3HABaTEJILHOIO pa3BUTHUS oOywaronuxcs. B
paboueld mporpammMe ydTeHbl uAedM u noyiokeHus KonHuenmuu
pa3BuTUs MaTeMaTU4YECKOTO o0pazoBaHus B Pocculickoi
Oenepanu. B smoxy uudpoBoii  TpaHchopmamuum Bcex  cdep
YEJIOBEUECKOW JEeSATEIbHOCTH HEBO3MOXHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YEJIOBEKOM oe3 0a3oBoit MaTeMaTHYCCKON
MOATOTOBKU. YK€ B MIKOJE MaTeMaTUKa CIYXXAT  OIOPHBIM
MpeAMETOM JJIs U3YyYEHHS CMEXHBIX IJUCIIUIUINH, a TOCJE IIKOJIBI
peanbHOMI HEO0OXOTUMOCTBIO CTaHOBUTCS HENPEpHIBHOE
obpa3oBaHue, YTO Tpebdyet MTOJTHOIICHH O 6a3oBoit
00111e00pa3oBaTebHOM MMOATOTOBKH, B TOM qucie u
MareMaTu4eckoil. DTo 00YCJIOBJIEHO TeM, YTO B HallM JHHU PaCTET
YHUCIO npodeccuii, CBSI3aHHBIX c HEIOCPEACTBEHHBIM
MpUMEHEHUEM MaTeMaTHKH: u B cdepe DKOHOMHUKH, M B OH3Hece,
U B TEXHOJOTHYECKHXOOJIACTSIX, W Jake B T'yMaHHUTapHbIX cdepax.
TaxkuMm o006pa3omM, Kpyr MIKOJBHUKOB, s KOTOPBIX MaTeMaTHKa
MOXET CTaTh 3HAYUMBIM IIPEIMETOM, PACHIUPSIETCS.

[IpakTuueckass TOJE3HOCTh MATEMATHKH OOYCIOBJIEHAa TEM, YTO
e¢ TMpeaMeTOM SBISIOTCS (PYHIaMEHTAIBHBIE CTPYKTYpPHl HAIIero
MHpa: MPOCTPAHCTBEHHBIE (POPMBI U KOJIWIESCTBEHHBIC OTHOIICHUS
OT TPOCTEHIINX, YCBAaMBAECMBIX B HEIOCPEIACTBEHHOM OIIBITE, [0
JIOCTATOYHO CJIOKHBIX, HEOOXOOUMBIX IS pPa3BUTHSA HAayYHBIX H
NpUKIaAHbIX HAed. be3 KOHKpETHBIX MaTeéMaTUYEeCKUX 3HaHUU
3aTPYIHEHO IIOHMMAaHWE TPUHIIMNIOB YCTPOHCTBA W MCIOIB30BAHUSI

COBPEMEHHOMH TEXHUKH, BOCTIPHUSITHE n WHTEPIpEeTaIHs
pa3Ho0Opa3zHOMH colMabHOM, SKOHOMHUYECKOH, MOJUTUYECKOMN
napopMmarnmu,  Manod(d(deKTUBHA  TOBCETHEBHAs  IpaKTHYECKas

JesaTenbHoCcTh. KaxaoMy 4YelnoBeKy B CBOEH JKM3HU IPHUXOIUTCS
BBITMIOJIHSITH PAacdeTbhl M COCTaBIATH  AJITOPUTMBI, HAXOAUTh U
NpUMEeHATs  (GopMyJssl,  BiaAeTh  NPAKTHYECKUMH  IPUCMaMHU
TEOMETPUYECKUX H3MEPEHUH M IOCTPOCHWM, YUTaTh HH(OPMAIIHIO,
MIPEICTABIICHHYIO B BHJIE Tabui,



auarpaMM ¥ TpauUKOB, XHUTh B YCIOBHSIX HEOINPEACICHHOCTH U
IIOHUMAaTh BEPOSTHOCTHBIH XapakTep CIydailHbIX COOBITHH.
OJHOBPEMEHHO C pacHIMpeHueM cdep IMPUMEHEHHUsS MaTeMaTHKU B
COBpEMEHHOM  oOmiectBe Bce  Oojee  BaXHBIM  CTAHOBUTCS
MaTeMaTU4eCKUMN CTHIIb MBIIIJIEHUS, OPOSIBISAIOIIUICS B
ONpeneNICHHBIX YMCTBEHHBIX HaBblkaxXx. B 1mpounecce uH3ydeHUA
MaTeMaTUKHM B apceHajl IPUEMOB M METOJOB MBIIUICHUS YeJIOBEKa
€CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS WHAYKOWS W JEIyKIUs,
0000IIeHe U KOHKpPETH3alusl, aHaJlu3 M CHHTE3, KilacCupHUKaIus WU
cucreMaTu3anus, abcTparnpoBaHue u aHAJIOTHUS. OOBEKTHI
MaTeMaTUYEeCKUX YMO3aKJIIOUEHUM, MpaBUiIa HUX KOHCTPYHPOBaAHUSA
pacKpbhIBalOT MEXaHHU3M JIOTHYECKUX TOCTPOSHHH, CHOCOOCTBYIOT
BBIpaOOTKEe yMEHHUsT (OpPMYJIMPOBATh, OOOCHOBBIBATH M JIOKA3bIBaTh
CYXJIeHHUsl, TEM CaMbIMPa3BHUBAIOT JIOTMYECKOE MbINUIeHHEe. Benymias

poJib IPpUHAOJICIKHUT MaT€MaTHuKEe u B q)OpMI/IpOBaHI/II/I
aHFopHTMquCKOﬁ KOMIIOHCHTBI MBIIIJICHUA W BOCIIUMTaHHUU yMeHI/Iﬁ
HeﬁCTBOBaTb 1o 3aJaHHbIM ajropurmam, COBCPHICHCTBOBATH

W3BECTHBbIE U KOHCTPYHUPOBATh HOBbIE. B mpoliecce pemieHus 3amady —
OCHOBOW y4YeOHOW JedATeNbHOCTH Ha YypOKax MaTeMaTUKu —
pa3BHBAaIOTCS  Tak)Xe  TBOpYECKass W TIPHUKJIAJHAss  CTOPOHBI
MBIIICHUS.

OO0yueHne MaTeMaTUKe JacT  BO3MOXXHOCTH  pa3BUBaTh Yy
00ydYaroINXCs TOYHYIO, PaUMOHAIBHYIO M HH(POPMATUBHYIO peYb,
YMEHHEOTOHpaTh HanboJiee NOAXOIAIINE SI3BIKOBBIE, CHMBOJIMYECKHUE,
rpadguueckue CpeiacTBa ISl BBIPAKECHHS CY>KACHUH M HarilsgHOTO HX
MpeACTaBICHHUS.

HeoOxonuMbIM KOMIOHEHTOM o0Omeld KyJIbTYyphl B COBPEMEHHOM
TOJKOBAaHUM sBJsieTCs oOmiee 3HAKOMCTBO C METOAAMU IIO3HAHHS
JNEHCTBUTENBHOCTH,  IpeACTaBICHHE O  IpeaMeTe H  MeToxax
MaTeMaTUKH, HUX OTJIWYUH OT METOJNOB JAPYTHX €CTECTBEHHBIX H
ryMaHUTapHBIX HayK, 00 OCOOCHHOCTSIX NPUMEHEHHS MaTeMaTHUKH IS
pemieHus ~ HAyYHBIX WM OPHKIAAHBIX  3agad. Takum  oOpasom,
MaTeMaTH4ecKkoe oOpa3oBaHME BHOCUT CBOW BKJAa B (opMHUpOBaHUE
OOMIEHKYJIBTYPHI YEJIOBEKa.

N3ydeHne  MaTeMaTHKH  TaKXXe  CIIOCOOCTBYET  ICTETHYECKOMY
BOCITUTAHUIO  YEJOBEKa, NOHUMAHHUIO  KPacoThl W  HU3SIIECTBa
MaTeMaTUYeCKUX PpaCCYX IACHUH, BOCIPHUATHIO TE€OMETPUYECCKHX (opmM,
YCBOCHHIO UJI€H CUMMETPHH.

LEN U OCOBEHHOCTM U3YYEHWMA YYEBHOIO MPEAMETA
«MATEMATUKA~. 7-9 KNACCHI

[IpuopureTHpiMu 1ensiMu oOy4deHHsT MareMaTruke B /—9 Kiaccax



SIBJISARKOTCA

1. <¢dopmMupoBaHHME UEHTPAIBHBIX MaTEMAaTHYECKUX IOHATHH (YHUCIO,
BEJIMYMHA, TeOMeTpHuueckass (Qurypa, IepeMeHHas, BEPOSITHOCTD,
dbyHKIMN), obecrieYnBarOIINX IIPEEMCTBEHHOCTh U
MEPCIIEKTUBHOCTh MaTEMaTUYECKOr0 00pa3oBaHUs 00YydYarOIIUXCS;

2. TmojABeJeHHE OOyYaroUIMXCsl Ha JOCTYIHOM JUIsi HHX YPOBHE K
OCO3HAHWIO B3aWMOCBSI3M MaTeMaTHKH W OKPYKaloIIero Mupa,
MOHUMaHUE  MaTeMaTUKH KaK  4YacTu  OOmeW  KyJIbTyphl
4eJIOBEUYECTBA;

3. pa3BUTHE  WHTEJUIEKTYaJlbHBIX W  TBOPYECKHMX  CIIOCOOHOCTEH
o0yJarommuxcsi, MO3HABATEJIbHOW aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHHUH, KPUTHYHOCTH  MBIIJICHUs, HWHTEpeca K  H3YYCHHIO
MaTeMaTHKH;

4. ¢dopmupoBaHue (QYHKIMOHAJIBHONH MaTeMaTUYeCKOW IPaMOTHOCTH:
YMEHHUsI pacro3HaBaTh MPOSIBICHUS MaTeMaTHYeCKUX MOHSITHH,
OOBEKTOB M 3aKOHOMEPHOCTEH B  peajbHbIX J>KM3HEHHBIX
CUTyallMsiX W TIpU HW3YYEHHU JPYTrHUX Y4YEOHBIX MPEIMETOB,

MIPOSIBIICHUSA 3aBUCUMOCTEN u 3aKOHOMEPHOCTEH,

(popmynupoBaTh uX Ha S3bIKE MaTeMaTHMKH W  CO3J1aBaTh
MaTeMaTu4eCKue MOJIENH, NIPUMEHATh OCBOEHHBIHI
MaTeMaTU4YEeCKUI anmapar JUIS peuieHus MPaKTHKO -

OPHUECHTHUPOBAHHBIX 3aJay, HWHTEPIPETUPOBATH U  OLEHUBATH
IIOJIy4YCHHBIC PE3yJIbTAThI.

OcHOBHBIC JIMHUM  COJEp)KaHUs Kypca wmarematmku B 7—9

kinaccax: «Ywucnma wu  BbIYUCICHUs», «AureOpa» («AnreOpandeckue

BBIPAKECHUA, «YpaBHEHHUs u HEPaBEHCTBAY), «DYHKIIUNY,
«Teomerpusi»  («[‘eomerpuueckue  GUTYpPBI HU WX  CBOWCTBaY,
«H3mepenue reOMETPUYECKUX BEJIUYUHY), «BeposiTHOCTB u

cTaTUCTUKa». JlaHHBIE JMHWUM pa3BUBAIOTCS TMapajjielibHO, KaXkaas B
COOTBETCTBHHUC COOCTBEHHOM JIOTMKOW, OJHAKO HE HE3aBHCHUMO OJIHA OT
JIpyToii, a B TECHOM KOHTaKTe W B3aumoaerctBuu. Kpome storo, mx
00BEeNMHACT JIOTHYECKas COCTaBISIOMIAs, TPAAULIHOHHO TIPUCYIIAs
MaTeMaTHKe ¥ TPOHU3BIBAIONIAS BCE MaTEeMaTUYECKHE KypChl U
comepxkarensHble  mmHUH.  CdopmymupoBanHoe B DexepanrbHOM
rocyJapcTBEHHOM 00pa30BaTeIbHOM CTaHJapTe OCHOBHOTO OOIIero
o0pa3oBaHUS TpeOoBaHHE «YMETh OIIepupOBaThH TMOHATUSMHA:
ompeneseHue, aKcuoMa, Teopema, JIOKa3aTeIbCTBO; YMeHHE
pacrio3HaBaTh HUCTHUHHBIE ©  JIO)KHBIE BBICKa3bIBAaHWS, NPUBOJUTH
MpUMEpHl W KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUS W OTPHUIIAHUS
BBICKa3bIBAHWI» OTHOCHTCSI KO BCeM Kypcam, a (QopMupoBaHUe
JIOTHYECKUX YMEHHM pacmpeneisiercs IO BCeM rojaM oOOydeHHUs Ha
YpOBHE OCHOBHOTO o00miero obOpaszoBanus. Comepkanne oOpa3oBaHU,



COOTBETCTBYIOIIEE IIPEIMETHBIM pe3yJibTaTaM ocBoeHus lIpumepHoit
paGoueld  mporpaMMbl, paclpenesIcHHBIM 110  rojaM  OOydeHwus,
CTPYKTYpPUPOBAaHO TakUM o0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
MIPUHITUITHATIBHBIM BOIIpOCaM obOyuaromuecs oOparanuch
HEOJIHOKPAaTHO, YTOOBI OBJaJCHHE MaTEeMaTHYECKHUMHU IOHATHUAMH U
HaBBIKAMU OCYIIECTBIAIOCH IIOCJIEOBATEIBHO U IOCTYIATEIbHO, C
COONIO/ICHMEM  TIpUHIIMIIA  [PEeMCTBEHHOCTH, a HOBBIE 3HaHUSA
BKJIIOYAQJIUCh B OOIIYI0 CHUCTEMy MaTeMaTH4YeCKUX IpeICTaBICHUH
oOywarommxcsi, pacmupsiss ¢ ynoryOnsst  ee, oOpa3ys TpOYHbIe
MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOIO NPEAMETA «MATEMATWKA- B YYEBHOM MJAHE

B COOTBETCTBUH c ®DeepalibHBIM rocyaapCTBEHHBIM
o0pa3oBaTeIbHBIM  CTAHIAPTOM  OCHOBHOrO  00Iero  o0pa3oBaHwUs
MareMaTuKa SIBJSIETCS O0s3aTebHBIM IPEIMETOM Ha JaHHOM YPOBHE
obpazoBanus. B 7—9 xkmaccax y4eOHBIH mnpeamer «MaremaTuka»
TPAIUIIHOHHO M3YyYaeTCsl B paMKaxX CIEAYIONINX y4eOHBIX KypcoB: B 5—6

Kjaccax — Kypca «Marematukay, B [—9 Kjaccax — KypcoB
«Anredpa» (BKJIOYAs DJIEMEHTbl CTATUCTUKA M TEOPUH BEPOSTHOCTEH)
51 «['eomeTpus». Hacrosen porpamMmmon BBOJUTCH

CaMOCTOSITENIBHBIA Y4eOHBII Kypc «BeposSTHOCTh U CTAaTUCTHKAY.

Hacrosimein  mporpaMMoil — mpeaycMaTpuBaeTCs — BBIIEJIEHHE B
y4eOHOM IJIaHe Ha M3y4YeHHE MaTeMaTUKW B 7—9 kiaccax 6 y4eOHBIX
4acoOB B HEJENI0 B TEYEHHE KaXJIOro roja oOydeHus, Bcero 952
y4eOHBIX Haca.

TemaTnueckoe IUIAaHUPOBAHUE YUYEOHBIX KYpCOB M PEKOMEHIyeMoe
pacrpeneneHue yd4eOHOrO BpPEMEHHM Ul H3YyYEHHUS OTHENBHBIX TEM,
NpPE/UIOKEHHBIE B HACTOSIIEH MporpaMme, HaJ0 paccMaTpUBaTh Kak
MIPUMEpHBIE OPHUEHTHPHl B IOMOIIb COCTABUTEJIIO ABTOPCKOW paboueil
MIporpaMMBbl M MPEXKIAE BCEro YYHTEN0. ABTOp padodell IporpamMmbl
BIIpaBE YBEIWYHUTh WJIM YMEHBIUINTH IPEIIIOKEHHOE YHCIO Y4eOHBIX
JyacoB HAa  TeMy, 9YTOOBl  yriIyOuThcsi B  TEMaTUKy, Oolee
3aMHTEPECOBABIIYI0  YYEHHKOB, WJIM  HAIpaBUTh  yCWUIUA  Ha
NPEOI0JIEHUE 3aTpyAHEHUH. Honyctumo TaKXe JIOKaJIbHOE
repepacupesieieHNe M IEePEeCTaHOBKA 3JIEMEHTOB COJEpP)KaHUS BHYTPH
JaHHOTO KJiacca. KonnduecTBO MpOBEpPOUHBIX padOT (TEMAaTHYECKUH |
WTOTOBBIH KOHTPOJIb KadecTBAa YCBOGHMsS Y4YeOHOro marepuana) W HuX
TUTT (CaMOCTOSITENFHBIE W KOHTPOJIFHBIE pabOTBHI, TECTHI) OCTAIOTCS Ha
ycMoTpeHue yuurtens. TakKe yduTeNnb BIPAaBE YBEJIWYHUTh WIIH
YMEHBIINTh YHUCIO Y4YE€OHBIX YacoB, OTBEACHHBIX B lIpumepnoit
paGoueli mporpammMe Ha 000OIIEeHHE, MOBTOPEHHUE, CHUCTEMaTU3aILlHUI0



3HaHUW oOOydaromuxcs. EAWHCTBEHHBIM, HO MPUHIUITHAIBHO Ba)KHBIM
KpUTEPHUEM, SIBISICTCS JOCTIDKCHHE PE3yIbTaTOB OOYUYCHUs, YKa3aHHBIX
B HACTOSIIIIEH TporpaMmme.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUAYYEBHOI'O
INPEAMETA «<MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBILEI'O OBPA3OBAHMAA

OcBoenue ydeOHoro npemera «MartemaTuka JTOJIKHO
obecrneynBaTh  JTOCTHIXKCHUE Ha  YpOBHE OCHOBHOTO obmiero
obOpa3oBaHus CIEeNYIOIIUX JIMYHOCTHBIX, METarnpeaIMETHBIX u

OpeaAMETHBIX 06paBOBaTeJ’ILHLIX PE3yJIbTaTOB:

JMMHOCTHbIE PE3Y/IbTATDI

JIM4HOCTHBIC pPe3yabTaThl OCBOCHMHA nporpaMmmbl yqe6Horo
npeamera «MaremaTuka» XapaKTEPU3YIOTCA:

MaTpMoTMyecKoe BOCMUTAHME:

MPOSIBIICHUEM HMHTEpeca K IPOILIOMY M HACTOSIIEMY POCCHHCKOM
MaTEeMaTHKH, LICHHOCTHBIM OTHOILLIICHUEM K JOCTUKEHUSAM
POCCUMCKUX MaTeMaTUKOB W POCCUMCKOM MaTEeMaTHYE€CKOW IIKOJIbI,
K MCHOJB30BAHMUIO JTUX JOCTHMXKEHHUM B Jpyrux Haykax H
NpUKIaJIHbIXC(]epax.

rpa)KAaHCKOE M AYXOBHO-HPaBCTBEHHOE BOCMUTaHUE:

FOTOBHOCTBIO K BBINIOJIHEHUIO OOsA3aHHOCTEH TIpakgaHHMHA U
peanu3amuy ero mpaB, NPEJCTaBICHHEM O MaTeMaTHYEeCKHMX OCHOBax
(GyHKIMOHUPOBAaHUSA PA3JIUYHBIX CTPYKTYp, SBJIEHHH, NpoLeayp
rpakJIaHCKOTO oOImIecTBa (BBIOOPHI, OMPOCHI U Ip.); TOTOBHOCTHIO K
OOCYXXJIEHHIO OTHYECKHX IpOOJIeM, CBSI3aHHBIX C MPaKTHYSCKUM
MIPUMEHECHUEM TOCTWIKEHHI HayKH, OCO3HAaHHEM Ba>KHOCTH MOPaIbHO-
STHYECKHUX NPHUHIHIIOB B JICSITEIILHOCTH YUSHOTO.

TpyaoBoe BOCMMTaHUE:

YCTaHOBKOIl Ha aKTHBHOE Y4YacTHE B PEHICHUM NPAKTHYECKUX 3a1ad

MaTeMaTHIECKOM HaIpaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH
MaTeMaTH4YeCcKOoro oOpa3oBaHMs Ha TPOTSIKEHUM BCEW JKM3HM IS
YCIEIHON mpodeCCHOHATBFHON JIeSITEILHOCTHU u pa3zBUTHEM

HEOOXOAMMBIX yMEHHH; OCO3HaHHBIM BBIOOPOM W  IOCTPOCHHUEM
WHIUBUIYAJIBHONH TPAGKTOPUHU OOpa30OBaHUS M JKU3HEHHBIX IUIAHOB C
YYETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX MOTpeOHOCTEH.



JcTeTnYecKoe BOCMUTAHME:

CIIOCOOHOCTHIO K AMOITHOHAIFHOMY U ACTCTHYCCKOMY BOCHPHUSITHEO
MaTeMaTHYECKUX  OOBEKTOB, 3alla4y, pCIICHUM, pPacCyKICHUH;
YMEHUIO BUAETh MaTeMaTUYE€CKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

U.eHHOCTM Hay4HOro no3HaHUA:

OpI/IeHTaHHeﬁ B JACATCIBbHOCTHU Ha COBPCEMCHHY IO CUCTEMY
Hay4HBIX HpeﬂCTaBHeHI/Iﬁ 00 OCHOBHEBIX 3aKOHOMCPHOCTAX pa3BUTUA
YCJIO0BCKa, IpUPOAbLI U O6IIICCTBa, MOHHMMAaHUEM MaTeMaTHU4eCKOM
HAayKH KakK Cq)epI)I YeJIOBCUYECKOM ACATCIBHOCTH, OTaIlOB ee Pa3sBUTUA
U 3HAYUMOCTH JJid pPasBUTHUA LNUBUIIU3AILUH, OBJIAJCHHCM SA3BIKOM
MaTeMaTHUKU U MaTeMaTU4YEeCKOU KyﬂLTypOﬁ KakK Cp€aACTBOM ITO3HAHUA
MHpa; OBJIaACHUECM HpOCTeﬁmHMH HaBbIKaMH HCCJ'ICI[OBaTeJ'IBCKOﬁ
ACATCIIBHOCTH.

®usnyeckoe BocnMTaHMe, HOPMMPOBAHUE Ky/IbTYpbl 340POBbA U
3MOLMOHA/IbHOTO 61aronoyymsa:

TFOTOBHOCTHIO MNPHUMCHATH MATEMATHYCCKHEC 3HaHHA B HMHTEpPECAX
CBOETO 370POBbs, BEJCHHs 3J0POBOT0 oOpas3a >XKH3HH (310pOBOE
nuTanve, cOamaHCUPOBAHHBIM PEXKHUM 3aHSITUH W OTHbIXa, PEryJisipHas
(puznueckas aKTUBHOCTD); c(hOpMUPOBAHHOCTHIO HaBbIKa
pedrnexcun, mpuU3HAHMEM CBOEro IpaBa Ha OMIMOKY M TaKOro Xe
IpaBa Apyroro 4ejioBeKa.

JKonornyeckoe BOCNMTaHME:

OpHEHTalMeil Ha MNPUMEHEHHE MAaTeMaTHYeCKUX 3HAHUH UId
pemieHuss 3amady B OOJIaCTH COXPAaHHOCTH OKpY>Karomieil cpensl,
IUIAHUPOBAHUS IIOCTYIIKOB M OIEGHKHM HMX BO3MOJXKHBIX IIOCIEICTBUU
UL  OKpyJKaromield cpeapl; OCO3HaHHMEM TIJ100aJbHOr0 Xapakrepa
9KOJIOTUYECKHUX MPOOJIeM M ITyTel uX pelIeHus.

JIMUHOCTHbIE pe3y/ibTaThl, 06ECNEYMBAIOLLME aANTaLMI0 06YHaOLEroCs K
U3MEHSIOLLMMCA YC/IOBMAM COLMAILHOM M NMPUPOAHOM Cpefpbl:

FOTOBHOCTBIO K  JEHCTBUSIM B  YCJOBHUSAX  HEONPEHeICHHOCTH,
MOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 MpPaKTHIECCKYIO
NesATENIbHOCTh, B TOM YHCJE YyMEHHE YYHUThCA Yy JAPYTUX JIIOACH,
npuodperarb B COBMECTHOW IEATEIIPHOCTH HOBBIC 3HAHUS, HABBIKU H
KOMIIETEHIIUU U3 OIbITA JPYTUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHHUM HOBBIX 3HAHUW, B TOM YHCIE
bopmynupoBaTh WAEH, MOHITHS, TUTIOTE3bl 00 OOBEKTaX W SIBICHUAX, B
TOM 4YHCJIe paHee HE H3BECTHBIX, OCO3HABATh JCPUIHTH COOCTBEHHBIX
3HAHUH M KOMIIETEHTHOCTEH, IIIaHNPOBATh CBOC Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIHIO, BOCIIPHHUMATh
CTPECCOBYIO CHTyallMi0 KaK BBI30B, TpEOyIOmMUA KOHTpPMED,



KOPPEKTUPOBATH OpHUHHUMACMbIC peuIcHusA nu HeﬁCTBHﬂ,
(bOpMyJ'II/IpOBaTI) N OLCHUBATL PHUCKH H IIOCJICACTBUA, (1)OpMI/IpOBaTI)
OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbI

MeTaHpeI[MeTHLIe PE3YIbTAThI OCBOCHUA ImporpaMmbl yqe6H0r0

npeamera «MaTemaTuka XapaKTCPU3YIOTCA OBJIaICHUEM
YHUBEPCANbHBIMU no3HasamenbHbIMU delicmeuamu,
YHUBEPCANbHBIMU KOMMYHUKAMUBHBIMU deticmeusamu u

YHUBEPCANbHBIMU Pe2YAMUBHBIMU 0eUlCMEUSIMU.

1) YHueepcaavHble nosHasamenvHvle Odelicmeus obecnevugarom
dopmuposarue 6a306blX KOSHUMUBHbLIX NPOUECCO8 00YUAWUXCS
(oceoeHue Memod08 NO3HAHUS OKPYMCAWe20 Mupa; npumeHeHue
N02UYeCKUX, UCC1e008aAMENbCKUX onepauull, ymeHuil pabomamdb cC
uHgopmayuetl).

ba3zoBrie mormueckne IeHCTBUS:

BBISIBJISITh u XapaKTepu30BaTh CYyILLIECTBEHHbIE NpU3HAKU
MaTeMaTHUYECKUX 00BEKTOB, MOHSITUM, OTHOIIIEHUU MEX Y
HOHSITUSIMU,; hopmynuposarhb onpeneyeHus NOHSTHUM;
YCTaHaBJIMUBATh CYLLIECTBEHHBI IIPU3HAK KJiaccudukanmu,

OCHOBaHHUA 111 OOOOLICHUS W CPaBHEHHS, KPUTEPHUH IIPOBOAHUMOTIO
aHaJIN3a;

BOCHIPUHUMATh, (opMyIupoBaTh M IPeoOpa3OBBIBATH CY>KICHHUS:
YTBEpAUTEIbHbIE M OTpPULATENIbHBIC, €IUHUYHbIC, YacTHBIE U O0OIIHeE;
YCIIOBHEIE;

BBISIBJISITH ~MaTeMaTHYEeCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U
MIPOTUBOPEYHS B (akrax, JIAaHHBIX, HaOJFOJICHUSX "
YTBEPIKICHHUSIX; npejjaratb KpUTEpUU IUTs1 BBISIBICHUS
3aKOHOMEPHOCTEN U NMPOTUBOPEUHI;

JeJaTh BBIBOJBI C HCIIOJIB30BAHHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX H
WHIYKTHBHBIX YMO3aKIIOUECHHH, YMO3aKJIIOUEHUH 10 aHAJOTHH;
pazbupaTh JOKa3aTebcTBA MAaTEeMAaTHYECKUX YTBEPXKICHHI (IpsiMble
W OT TPOTHBHOIO), TMPOBOAHUTH CAMOCTOSATEIIBHO  HECJIOXKHBIE
JIOKa3aTelbCTBa MaTeMaTHYECKHX ¢daxToB, BBICTpanBaTh
apryMEeHTAIHIO, MIPUBOJIUTH MIPUMEPHI u KOHTPIIPUMEDPHI;
000CHOBEIBAaTh COOCTBEHHBIE PACCYKICHHUS

BRIOMpATh  CIOCOO  pemeHWss  ydeOHOW  3amaum  (CpaBHHUBATH
HECKOJIBKO BapHaHTOB pELICHHs, BBIOMpATh HauOosee IOIXOISIIHHA
C Y4ETOM CaMOCTOSITEJILHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble wucciaenoBaTeJbCcKHe [eHCTBHA:



HCIOJB30BaTh  BONPOCHI  KaK  HCCIEJOBATEIbCKUH  HMHCTPYMEHT
MO3HaHUS; hopmynuposars BOIIPOCHI, (uxcupyromnme
NIPOTHBOpPEYHE, npobiemy, CaMOCTOSITEIEHO YCTaHaBIIUBATh
HCKOMOE€ W JaHHOe, (hOpMHUPOBATH THUIIOTE3Y, AapryMEHTHPOBATH CBOIO
MO3UINI0, MHEHUE;

MMPOBOJAUTH IO CAMOCTOSATEIBHO COCTaBJICHHOMY IUJIaHY HECIOXHBIN
SKCIEPUMEHT,  HEOOJBIIOE  HCCICAOBAaHHWEC IO  YCTAaHOBJICHHUIO
OCOOCHHOCTEH MAaTeMaTUYEeCKOTO OOBEKTa, 3aBUCUMOCTEH OOBCKTOB
MEXIy cO0O0i;

CaMOCTOSITeJIbHO  (opMyJIMpoBaTh  OOOOIIEHHWS U  BBIBOJABI MO
pe3yibraram MPOBEICHHOTO HaOJII0ICHUS, HCCJICIOBAHMUS,
OIICHUBATh JIOCTOBEPHOCTH TOJYUYCHHBIX pPE3YyJIbTATOB, BBIBOJOB U
0000111EeHMIT;

MPOTHO3MPOBAaTh  BO3MOXXHOE  pa3BUTHE  Ipollecca, a  TaKKe
BBIJIBUTATh IMPCAINOJIIOKEHUA O €0 pazBUTUHU B HOBBLIX yCJ'[OBI/IﬂX.

Pa6oTa ¢ MHdopmaumen:

BbIABJIATHE HEAOCTATOYHOCTHL U I/I36I)ITO‘{HOCTI> I/IH(bOpMaLII/II/I, JAaHHBIX,
HCO6XO}II/IMI>IX JJIA pEHICHUA 3a0a4M;

BBIOUPATH, aHAJIM3UPOBAThH, CUCTEMATU3UPOBATH 51
HHTEpIPETUPOBaTh HH(pOpMamMIO  pa3JW4YHBIX BUAOB H  (GopMm
IIPeICTABIICHNUS;

BbIOMpaTh ¢GopMy MpeacTaBiieHUs HHPOPMAIMKM U HIUIIOCTPUPOBATH
pelraemMble 3ajadd CXeMaMH, JuarpamMMaMH, HHOW rpadukoil U ux
KOMOMHALMSIMU;

OIIEHUBATh HaJISKHOCTh nHpOpMaTu o KPUTEPUSIM,
MPEeUI0KEHHBIM y4quTenem WIHN chopMyITUPOBaHHBIM
CaMOCTOSITEIIBHO.

2) YHusepcanvhble KOMMYHUKAIMUBHbLLE OJelicmeus

obecneuusaiom c@HopMUPOBAHHOCL COUUANBHBIX HABBLIKOB
obyuarowuxcs.

O6uweHue:

1.

BOCIIpUHHMATh U (HOPMyIHpPOBAaTH CYXICGHHS B COOTBETCTBHH C
YCIOBUSIMH M LEJSIMU OOILICHUS; SICHO, TOYHO, T'PaMOTHO BBIPAXKaTh
CBOIO TOYKY 3pEHHS B YCTHBIX M IHCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUsT 10 XOAYy  peUIeHUs  3aJadd, KOMMEHTHPOBATb
MTOJIyYCHHBIU Pe3yJIbTaT;

B XoJe OOCYXJCHHs 3aJaBaTb BOIPOCHI IO  CYIIECTBY
obcyxmaemMoit TEMFI, poOIeMEl, pernraeMoi 3azadu,
BBICKAa3bIBaTh  HJI€W,  HaIEJIEHHbIe Ha IIONCK  pEUICHHS,
COTIOCTABJIATH CBOU CYXJCHUSC CYXJCHHUSAMH IPYTHUX YYaCTHHKOB
nuajgora, OOHapyXHWBaTh pa3iIWdue W CXOJICTBO MO3WUIMH; B



KOppekTHOH  ¢dopme  GopmMyIHpoBaTH  pa3HOTJIACHSI,  CBOH
BO3paXKECHUS,

3. TMpencTaBiATh  pE3yNbTAThl  PEIICHWs]  33Ja4yd, OSKCIIEPUMEHTA,
WCCIIEOBAHMS, IIPOEKTa; CaMOCTOSITEJLHO  BBIOMpaTh  ¢dopmar
BBICTYIUICHUSI C Y4YE€TOM 3ajad TMpe3eHTalluh ¢ OCOOCHHOCTEH

ayIUTOPHUH.
CoTpyAHMYeCTBO:

MOHUMaTh H HWCIOJB30BaTh IIPEUMYIIECTBA KOMaHIHOW WU
WHJIMBUTY ATbHOU padoThI npu peureHuu Y4eOHBIX
MaTeMaTHYECKUX 3a1ad; MIPUHUMATh LeJb COBMECTHOU

JIeSITEJIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboOTHhI,
pacnpenensaTe BUABI padOT, JTOTrOBapUBaTHCS, 00CYXJaTh IPOIECC U
pe3yJbTaT padoThl; 0000IIaTh MHCHUS HECKOJIbKUX JTFOJICH;
y4acTBOBaTh B TpyNHoBbIX (opmax paborel (oOcyxkaeHus, oOMeH
MHEHHUSIMH, MO3rOBbIE IITYpMbl W JIp.); BBINOJHSATH CBOI 4YacTh
paboTBl M KOOPJAMHUPOBATH CBOM JIEHCTBUSL C JPYIMMH UJICHAMH
KOMaH/Ibl; OIEHMBAaTh KA4eCTBO CBOEr0 BKJIaJa B OOIIMH MPOAYKT IO
KpUTEPHUSM, CHOPMYJIMPOBAHHBIM yYaCTHHUKAMHU B3aMMOICHCTBHSI.

3) YHusepcanvivle pe2yasamueHsvle Odelicmeus obecneuusarom
@dopMuposaHue CMbICA0BbIX YCMAHOBOK U  HCUSHEHHBIX HABLIKOB
AuUYHOCMU.

CamoopraHusaums:

CaMOCTOSITEJIbHO COCTaBJISATH IUIAH, AJTOPUTM peLIeHHs 3aJadu (WIH
€ro dacTh), BBIOMpaTh CHOOCOO peHIeHHs C YyYETOM HMMEIOIINXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb |
KOPPEKTHPOBATh BAPUAHTHl PELICHUH ¢ y4eTOM HOBOI MH(OpMaLHH.

CaMOKOHTpO/Ib:

BIIQJETh CHOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTpPOJIL  IIpolecca |
pe3yJiibTaTa peleHns MaTeMaTHYeCKO 3amadu;

MpeABUNIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IPH pEIICHHH
3a/Ja4M, BHOCHUTH KOPPEKTHBBI B JEATECIHHOCTH Ha OCHOBE HOBBIX
00CTOATENIBCTB, HAACHHBIX OITHOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLICHUBATH COOTBETCTBHE pe3yJibTaTa MJESTEIBHOCTH IIOCTABJICHHOM
e M YCIOBUSM,  OOBSCHATH  NPUYUHBI  JOCTIDKEHHUS  WIH
HEJIOCTH)KCHHUS LIS, HaXOIUTh OIINOKY, JlaBaThb OIICHKY
MMPUOOPETEHHOMY OMEBITY.

MPEAMETHbBIE PE3Y/IbTATDI

IIpenmerHbIe pe3yJIbTaThl OCBOCHUSA ITpumepHoOI paboueit
mporpaMMbl 10 MaTeMaTHKE NpPEJACTaBICHBl MO rojgaM oOydeHus B



CICNYIOIIUX pas3leiax MporpaMMBI B paMKaX OTICIBHBEIX KYpPCOB: B
7—9 knaccax — KypcOB
«Anredpa», «I'eomerpus», «BEeposITHOCTE U CTaTUCTHUKA.

Pa3BuTue JTOTHYECKUX IIPEJICTABICHUU W HABBIKOB JIOTHYECKOTO
MBIIIJICHUS] OCYIISCTBIISICTCS Ha IMPOTSHKCHUU BCEX JICT OOyYCHUsS B
OCHOBHOW  IIKOJIE B  paMKax BCEX  Ha3BaHHBIX  KYPCOB.
IIpenmnosaraeTcs, 9YTO BBHIITYCKHHK OCHOBHOMW IIKOJIBI CMOYET CTPOUTH
BBICKA3bIBAaHUSI W  OTPUIIAHHUS  BBICKa3bIBaHWI, pPaclO3HABATh
WCTUHHBIC W JIOKHBIC BBICKA3bIBAHUS, IIPUBOJIUTH NPUMEPBI H
KOHTPIPUMEPHI, OBJIAJACCT TMOHSITHUSIMH: OIIPEIACICHUE, aKCcuoma,
TeopeMa, J0Ka3aTeJIbCTBO — W HAYYHUTCS MCIIOJNIb30BaTh WX IIPU
BBITTIOJTHCHUY YYCOHBIX U BHEYYCOHBIX 3aj1ad.

IIPUMEPHASI PABOYAS IIPOI'PAMMA
YUYEBHOI'O KYPCA «AJTEBPA». 7-9 KJIACCBI

HEJN U3YYEHUA YYEBHOI'O KYPCA

Anrebpa sIBISETCS OAHUM M3 OINOPHBIX KypCOB OCHOBHOM IIKOJIBI:
OHa obecrieunBaeT H3y4eHHE IpYTHUX OV CLUIUINH, KakK
€CTECTBEHHOHAYYHOI'0, TaK M T'yMaHUTAapHOI'O LHKJOB, €¢ OCBOCHHUE
HEOOXOOUMO Il NIPONOJDKCHHS O0pa3oBaHUS M B IIOBCEIHEBHOM
KU3HU. Pa3ButHe y 00ydalolIMXcsi Hay4YHBIX IPEACTaBICHUH O
MPOMCXOXKJISHUU U  CYIIHOCTH  ajreOpanveckux  abOCTpakuHii,
criocobe  OTpakeHHsl  MaTeMaTHYeCKOW  HayKOW  SIBIEHHH  ©
IIPOIIECCOB B IpHUpOAe M OOIIeCTBE, PpOJIM MaTeMaTH4eCKOro
MOZEIMPOBAHUS B HAy4YHOM IIO3HAHWM M B INPAKTHKE CIOCOOCTBYET
(OPMHUPOBAHHIO HAyYHOTO MHPOBO33PEHUS M KadeCTB MBIIIJICHHUS,
HEOOXOOWMBIX I  aJalNTalMd B  COBPEMEHHOM  IU(POBOM
ob1recTne. Hzyuenne anreOpsI €CTEeCTBEHHBIM obpazom
oOecrieunBaeT pa3BUTHE YMEHHs HaOJIOIaTb, CPAaBHUBAaTh, HaXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIIJICHUS, CIOCOOHOCTH
apTYMEHTHPOBAaHHO OOOCHOBBIBaTH CBOM JCHCTBHS U  BBIBOJHI,
bopmynupoBaTh YTBEPKICHHUS. OcBoecHme Kypca anreOpsI
o0OecrieunBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHHS OOYyYalOmMXCs:
OHM UCIIOJBb3YIOT JCHYKTHUBHBIE W HMHIYKTUBHBIC paCCyXICHUS,
0000mIeHNe W KOHKPETH3aIMi0, a0CTparupoBaHWE W AaHAJIOTHIO.
OOyuenne anrebpe pearoiaraet 3HAYUTCITFHBIA 00BEM
CaMOCTOSITEIIbHON JIeSITeIbHOCTH obOyuaromuxcsl, MIO3TOMY
CaMOCTOSITEJIbHOE pEHIeHHE 3aJad €CTECTBEHHBIM 00pa3oM SIBISIETCS
peann3anuell esTeIbHOCTHOTO NMPUHIUIIA OOYUYSHHS.

B cTtpykType mporpamMmbl ydeOHOro kKypca «Anredpa» OCHOBHOMH
IIKOJIBI OCHOBHOE MECTO 3aHMMAIOT COJIEP>KaTeIbHO-METOINIECKIE
muHUN: «Yucira M BBIUMCICHUS»; «AJTreOpandecKue BBIPAKCHUSI»;



«YpaBHeHHsT W HepaBeHCTBa»; «DyHkuum». Kaxmas wu3 >THX
COJZIEPKATEIIbHO-METOIUUECKUX JIMHUW pa3BUBACTCS Ha NPOTSIKEHUU
TpEX JIET M3YYEHMsI Kypca, €CTECTBEHHBIM 00pa3oM IeperuieTasich U
B3aMMOJICHCTBYSI C APYTMMH €ro JMHHSIMH. B Xone m3ydeHwust Kypca
o0yJaromuMcsT TPUXOJUTCS JIOTUYECKH pPacCyKIaTh, HCIIOJIb30BaTh
TEOPETHUKO-MHOXECTBEHHBIN S3BIK. B CBSI3W € ATUM Ie1ecoo0pa3Ho
BKJIFOUUTH B porpaMmmy HEKOTOpBIE OCHOBBI JIOTHUKH,
NPOHU3BIBAIOIME BCE  OCHOBHBIE  pa3/iedbl  MaTeMaTH4YeCKOIro
o0pa3oBaHUsT UM CIIOCOOCTBYIOIIHME  OBJIAJICHUIO  O0Yy4YaroIIUMUCS
OCHOB YHHBEPCAJIIBHOTO MaTeMaTH4eCKOro s3bIka. Takum oOpaszom,
MOXHO  yTBEpXKJaTb, UTO  COJEpPXKATENbHOW U  CTPYKTYpPHOM
OCOOEHHOCTBIO Kypca

«AnrebOpa» SIBIsSI€TCS €ro MHTEIPUPOBAHHBIN XapakTep.



Conepxanne JUHUHA «YuWcna W BBIYHUCICHUS» CIY>KHUT OCHOBOU
JUTsT majdbHEHIIero u3y4eHnusi MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO
y oOydJaromuxcs JJOTHYECKOTO MBIIIICHUsI, GOPMHUPOBAHUIO YMEHHUS
TOJIB30BATHCS aNTOpPUTMaMH, a TaK>Xe MpHUOOPETEHHU IO
MPaKTUYECKUX HABBIKOB, HEOOXOIMMBIX JUISI TIOBCETHEBHOM >KH3HU.
PazBurne TIOHATHST O 4YHCIIE B OCHOBHOW IIKOJE CBSI3aHO C
paunoHaIILHBIMHA u UppalOHATBEHBIMHA YHCIaMU,
(opmupoBaHneM NOpenCTABICHUW O JICHCTBUTEIBHOM  YUCIIE.
3aBepuieHre OCBOCHHUSI YHMCIIOBOHW JIMHUHW OTHECEHO K CTapluiemy
3BCHY 00IIero oopa3oBaHusl.

CoxepsxkaHue ABYX ajireOpamyecKux JIMHHUU — «AJireOpandeckue
BBID@KEHUS)» W «YpaBHEHUs] M HEPABEHCTBa» CIIOCOOCTBYET
dopmMupoBaHH0 y O0O0ydYarNIMXCS MaTEeMaTHYSCKOro armapara,
HEOOXOJIMMOTO JUIsl pelIeHHs] 3ajad MaTeMaTHKH, CMEXHBIX
NpeaIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3ajlady. B OCHOBHOU
IIKOJIE y4eOHBIH Marepuall TpyINIUPYETCsi BOKPYT parMOHaAIIbLHBIX
BBIp@KEHUH. AJireOpa JEeMOHCTPUPYET 3HAa4YeHHE MaTeMaTHuKU
KaK sA3bIKa JJId MOCTPOCHHA MaTEeMaTHYCCKHX MOHCHeﬁ, OIMMcCaHusAa
MpOIECCOB M SIBJIICHHW pealbHOTO Mupa. B 3amaum  oOydeHUs
anreOpe BXOIAT Tak)Ke AajibHEeHIIee pa3BUTHE AITOPUTMHYECKOTO
MBIIUICHHSI, HEOOXOAMMOTO, B YaCTHOCTH, IJIsI OCBOCHHS Kypca
HHPOPMATHKH, 51 OBJIAJICHUE HaBBIKaMU eIy KTUBHBIX
paccyxaenuii. IlpeoOpazoBaHue CHUMBOJIBHBIX (POPM BHOCHUT CBOU
cnenu@uYecKui BKJIaJ B pa3BUTHE BOOOpaXKEHHs, CIIOCOOHOCTEH
K MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxxanue (QyHKIHOHAIBHO-rpaUuecKOil JIMHUM HaLEJIeHO Ha
MOJy4eHHUE IIKOJbHUKAMU 3HaHUW O (QYHKIUAX Kak BakHeEHIIen
MaTeMaTH4ecKod  MoJeNu Ui ONHMCaHWUsA W HCCISHOBaHUSA
pa3HOOOpa3HbBIX MPOILIECCOB M SBICHUW B MPUPOJE U OOIIECTBE.
W3ydennme  STOro  MaTepuaisa  CIIOCOOCTBYET  Ppa3BUTHIO Y
o0ydJarommuxcss yMEHUs HCIOJIB30BAaTh pPAa3jUYHbIC BBIPa3UTEIIbHBIC
cpencTBa sA3bIKa MaTEMaTHKH —  CJIOBECHBIE, CHMBOJIMYECKHE,
rpaduyeckre, BHOCHT BKJaJ B (OpPMHpPOBAaHHE IPEICTABICHUH O
PO MaTeMaTHKH B Pa3BUTHHM LUBHIIM3AIUU H KYyJIBTYpPBHI.

MECTO YYEBHOI'O KYPCA B YYEBEHOM IIJIAHE

CornacHo yueOHOMY IiaHy B 7—9 Kiaccax m3ydaeTcs y4eOHBIN
Kypc «Anredbpa», KOTOPBIH BKIIOYAECT CIEAYIOIIHE OCHOBHBIC
paznensl conep KaHUsA: «Yuncna u BBIYHCIICHUSD,
«AnreOpandecKkue BBIPAXKCHUSD», «YPaBHEHHUS W HEPABECHCTBA,
«DYHKIHUN.

VueOHBIN TuTaH Ha H3y4deHue aiaredopsl B /—9 Kiaccax OTBOJIWUT
HEe MeHee 3 ydeOHBIX YacoB B HEJENII0 B TEYEHHE KaXJAOTro Toja
oOyueHus, BCEro 3a Tpu roja odydeHns — He MeHee 184 yueOHBIX



qacoB.

COIAEPKAHUME YYEBHOI'O KYPCA
TRJIacC

Yucna u eviuucnenus
Parponansuele  yHcaa

JpoOu OOBIKHOBCHHBIC U JCCSITUYHBIC, MEPEX0J OT OTHOU (POpPMBI
3anucu apobert k npyroi. [loHsATHE palMOHAIBPHOIO YHCIA, 3aIHCh,
CpaBHEHHUE, YIOPSIIOUYUBaHUE palnroHaIbHBIX qUCell.
ApudmeTnueckue IeHCTBHS C pallMOHAIBHBIMH 4YHCJIaMH. PereHue
3aJla4 U3 peajbHONW MpPaKTHKH Ha YacTH, Ha JIPOOH.
CreneHb c HaTypaJibHbIM MoKazaTeJieM: omnpenaeseHue,
nmpeodpa3oBaHUE BBIPAXKCHUN HA OCHOBE OIIPCJCIICHUS, 3aIltCh
OoJsibIInX YwWced. [IpOoleHThI, 3alMUCh IPOIICHTOB B BHIE IPOOH U
JIpoOW B BUAC MPO ILICHTOB. TpH OCHOBHBIC 3aJadyd Ha IPOICHTHI,
peuienue 3amad w3 pealbHOW TpakTHUKH. [I[puMeHeHne MPU3HAKOB
ACIIUMOCTH, PaA3J0KCHHUE HA MHOXHUTCIHN HaTypaanmx YUCCII.
PeanbHble 3aBUCUMOCTH, B TOM 4YHCIIEe TIpsMasi W oOparHas
MIPOIMOPIIMOHATIBHOCTH.

Anzebpauueckue evipariceHus
IlepemeHHbIE, 4YMCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOM.

Jonyctumsie 3HAYCHUS IIEPEMEHHBIX. IIpencrasienue
3aBUCHMOCTH MEXIy BeJIMYMHaMHU B BuIe GopMynsl. Bperaucinenus
o dhopmyam. IIpeoOpazoBanue OYKBEHHBIX  BBIPaXKCHUH,

TOXIECTBEHHO paBHBIE BBIpaXEHWs, NpaBHia IpeoOpa3oBaHUS
CyMM U MPOU3BEACHUH, NMpaBHJIa PACKPBITHS CKOOOK M NpPHUBEIACHUS
MoJo0HbIX  craraeMbelX. CBolicTBa CTENEHM C  HaTypalbHBIM
nokazareneM. OpHOWIEHB M MHOrowieHsl. CTeneHb MHOTOYJICHA.
Cio)xeHue, BBIYMTAHHE, YMHOXXEHHE MHOTOWICHOB. {DOpMyJIbl
COKpAIICHHOTO YMHOKEHHS: KBaJpaT CyMMBI M KBajapaT pa3HOCTH.
dopMyna pa3HOCTHM KBaJpaToB. Pa3jnokeHue MHOIOYJIEHOB Ha
MHOXHUTEIIH.

Ypaenenusa

YpaBHeHHEe, KOpPEHb YpaBHEHHs, IIpaBWiia IpeoOpa3oBaAHUS
YpaBHEHHSI, pABHOCHIIBHOCTh YPaBHEHUIA.

JIuneiiHOe ypaBHEHME C OJHOW NIEPEMEHHOM, YMCJIO KOpHEH
JIMHEUHOT O ypaBHEHUS, peuienue JIMHEWHBIX YpaBHEHHUH.
CocraBiieHHE ypaBHEHHH TO YCJIOBHIO 3aJadd. PemieHne TeKCTOBBIX
3aJ1a4 C IOMOIIBIO YPABHEHU.

JluneiiHoe ypaBHEHHWE C JBYMsS IIEPEMEHHBIMH U ero rpajduk.
Cucrema [ByX JHMHEHHBIX YpaBHEHMH C JABYMsSI TI€PEMEHHBIMH.
Pemenne cucrem ypaBHEHHMIT cmocoOOM IOACTaHOBKHU. I[Ipumepsl



pelICHUd TCKCTOBBIX 3aJa4 € MOMOIIBIO CHUCTEM ypaBHeHI/Iﬁ.

Koopounamul u cpagurxu. @yuxkyuu

Koopnunarta Ttoukm Ha mpsMoil. YHCIOBBIE NPOMEXKYTKH.
Paccrosinne mMexay ABYyMsl TOUKaMH KOOPJAWHATHOMW MPSIMOU.

[IpsmoyronpHast cucrtema koopauHar, ocu Ox m Oy. AbGcuucca u
OopIMHATa TOYKH Ha KOOPAMHATHOH IUIOCKOCTH. [Ipumepsl rpadukos,
3aJaHHBIX QopmynaMu. UreHue rpaukoB peasbHBIX 3aBUCHMOCTEH.
[Monstne  ¢yskumu. Ipadux ¢ysxnmu. CpoiictBa  QyHKIUH.
Jluneiinas ¢ynkuus, e¢ rpapux. ['paduxk dynkmum y = | x |.
I'padnueckoe penieHne JIWHEHHBIX YpPaBHEHHMH M CHCTEM JIMHEHHBIX
ypaBHEHUH.

8kuacce

Yucna u eviuucnenusn

KBanparHeiii kopeHb u3 4yucia. [loHsTHe 00 HppanUoOHaAILHOM
gucie. JlecsiTuuHble NOPUOIVIKEHUS UPPALMOHAJIBHBIX  YHCE.
CpolicTBa  apudMeTHYSCKMX  KBaJpaTHbBIX KOpHEHM H  HX
NpUMEHEHUEe K NpeoOpa3soBaHUIO YHCIOBBIX  BBIPAKEHUH H
BBIYUCICHUSIM. [leficTBUTEIbHBIE YHCIa.

Cremenp C IeNBIM MOKa3zaTeneM u e¢ cBoicTtBa. CranpapTHas
3aMuch YUCHA.

Anzebpauueckue evlpariceHus

KBampatHbIii TpexuieH; pa3joKEeHHE KBaJpaTHOTO TpEeXdieHa Ha
MHOXXHTEJIIH.

AunreOpanueckast apoOb. OCHOBHOE CBOWMCTBO airedbpandecKkoi
npoou. CrnoxeHnue, BBIYUTAHUE, YMHOXXEHHE, neneHue
anreOpanveckux  JapobOei. PanuoHanbHBIE  BBIpQXKEHHS M HUX
nmpeoOpa3oBaHUe.

Ypaguenua u nepasencmea

KBanparnoe ypaBHenue, popmysia KOpHEH KBaapaTHOTO YPaBHEHHUSI.
Teopema Buera. Pemienue ypaBHEHUM, CBOASIIMXCS K JUHEUHBIM U
kBanpatHeIM. [Ipocreiimue apoOHO-panoOHAIBHBIE yPABHEHUS.

I'paduueckass mHTEepnpeTanus ypaBHEHHUH C IBYMs INEpPEMEHHBIMH
U CHUCTEM JMHEMHBIX ypaBHEHMU C JAByMsI nepeMeHHbIMU. [Ipumepnt
peLICHUsI CUCTEM HEJINHEHWHBIX YPABHEHMI C NBYyMs IEPEMEHHBIMH.

Pemrenme TEKCTOBBIX 3a7ad alreOpamvdecKuM CIIOCOOOM.

YucnoBble HEpaBEeHCTBA W HUX cBoicTBa. HepaBeHCTBO ¢ oOnHOHU
NEPEMEHHOM. PaBHOoCHIBHOCTH HEPABEHCTB. JIunelinbie
HEpaBEHCTBA C  OAHOH  mepeMeHHOH. CucreMbl  JMHEHHBIX
HEPABEHCTB C OJHOW NEPEMEHHOM.

Dynkyuu

[Tonsarne  ¢ynkmuu. OOnacTe  ompeneiaeHus W MHOXKECTBO
3HaueHni pyHknuu. CriocoObl 3a7aHust (QyHKIUN.

I'paduk dpynknun. Urenuwe cBoWcTB (yHKIUH 1O €€ rpaduky.



[Ipumepsr rpadukoB (QyHKIHMN, OTpakaloOIIUX peajbHBIE IPOIECCHI.

DyHKIMH, ONKMCHIBAOLIME NPAMYIO M 00PaTHYIO MPOMOPIHOHAIbHEIE
3aBUCUMOCTH, UX rpaduku. @ynkuun y = X2, y = x4,y = X, y =
Ix . Upaduueckoe pemenue ypaBHEHHH H CHCTEM yPaBHECHHIA.

9kJ1acc

Yucna u evluucnenusn
JleficTBUTENbHBIE YHCIIA

PanmonansHbple uucia, HUppalMoOHalIbHbIE YHCTA, KOHEYHBbIE U
OCCKOHCYHBIC JECSATHYHBIC JpoOU. MHOXKECTBO JCHCTBUTEIBHBIX
quCeJI; JAEHCTBUTENLHBIE 4YHCIAa Kak OECKOHEUHBIE JECATHYHBIE
npobu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEKJIY MHOXCECTBOM
JICHCTBUTENIBHBIX YHUCE U KOOPAMHATHOW TPSIMOM.

CpaBHEHHE [ICHCTBUTEIBHBIX YHCEN, apu(dMETUUYCCKHE ICHCTBUS
C IEUCTBUTEILHBIMU YHCIIAMHU.

V3Mepenus, TpHOMMKEHNS, OLEHKH

Pa3zMepbl OOBEKTOB OKpYXAIOIIEro MHpPa, JUIMTEIBHOCTH IpoIec-
COB B OKpY>KarollieM MHUpE.

[IpuOnmwkeHHOE 3HAYCHUE BEIWYHMHBI, TOYHOCTH HPUOJIMIKSHUS.
Oxpyrienue yucen. IIpuknuaka 1 olleHKa pe3yJIbTaTOB BbIYHUCICHUI.

Ypaguenua u nepasencmea
VpaBHEHUS ¢ 0JHOM NEPEMEHHOM

JIuneiitnoe ypaBHeHue. Pemenune ypaBHEHUMH, CBOISLIUXCS K
JIMHEWHBIM.

KBagparnoe ypaBHenme. Pemienme ypaBHEHHN, CBOISIINXCS K
KBaJpaTHBIM. bukBanpatHoe ypaBHeHue. Ilpumepnl pemieHus
ypaBHEHUI TpeTbeld M dYeTBEPTOH CTEeIeHEeH pa3loXeHHEeM Ha
MHO>KHUTEIH.

Pemenne IpOOHO-paITMOHATBHBIX YpPaBHEHUU.

Pemenne TeKCTOBBIX 3a1a4 aNreOpandeckuM METOIOM.

CucTeMsl ypaBHEHHIT

YpaBHeHHE C IOBYyMS TEpEeMEHHBIMH U ero rpaduk. Pemrenne
CHCTEM JBYX JIMHEHHBIX YypaBHEHWH C JByMsS TI€PEMEHHBIMH.
Pemienne cucrem nByX ypaBHEHHUM, OJHO W3 KOTOpBIX JIMHEHHOE, a
JIpyroe — BTOpo# cremeHu. ['padudeckass MHTEpHpETausi CHCTEMBI
YPaBHEHHH C ABYMsI IEPEMEHHBIMHU.

Pemenne TEKCTOBHIX 3amad anredbpandecKuM CIIOCOOOM.

Hepasencrsa

YucioBble HEPABEHCTBA U UX CBOMCTBA.
Pemenune nuHeNHBIX HEPABEHCTB C OJHON NIepeMeHHOU. Pemenne
CUCTEM JIMHEWHBIX HEPaBEHCTB C OJHOM mnepemeHHoOM. KBaapaTHblie

HepaBeHcTBa. [ paduueckass nHTEpIHpeTalvsi HEPABEHCTB U CUCTEM



HCPABCHCTB C ABYMs IICPCMCHHBIMMU.

Dynkyuu

KBanparuunas ¢pyHknus, e¢ rpadguk u cBoiictsa. [lapaboira, ko-
OpJIMHATHl BEPIIHHBI 11apadoJibl, OCh CUMMETPUH NapadoJIbl.
I'padpukn  dynxnmit: y = kx, y = kx + b, y=x/x, y = x5,
y= /XY= | x| 1 UX CBOMCTBA.

Yucnoewvle nocnedosamenvHocmu
Onpeienenye 1 CIIocoObl 3aIaHKsl YMCIOBBIX MOCIIEI0BATEIHHOCTEH

ITousitue uncnoBoi MOCJIEJOBATEIbHOCTH. 3ananue
MMOCJIC0BATEIIbHOCTH PEKYPPEHTHOH Gopmyoit u ¢GopMysio N-ro
4JieHa.
ApudmeTiyeckas ¥ TeOMETpHYECKAs MPOTPeCcCHH

ApudmeTndeckass U reomeTpuueckas mporpeccuu. Dopmynsl N-
ro wieHa apuMEeTUYEeCKOH MW TEOMETPUUYECKOW MPOTrpeccuid, CyMMBbI
MEePBbBIX N 4JICHOB.

N300pakeHre 4JIEHOB apU(PMETHYCCKOW U  T'€OMETPUYCCKOM
MNporpeccuil TOYKaMHh Ha KOOPAMHATHOM MJIOCKOCTHU. JIMHEHHBIN u
SKCMOHEHIUANBHBIN pocT. CI0XHBIE MPOICHTHI.

IVIAHUPYEMBIE IPEJMETHBIE PE3YJIbTATbI OCBOEHU A
HNPUMEPHOU PABOYEHN TIPOT'PAMMBI KYPCA (IIO TOJAM
OBYYEHMUS)

OcBoeHne yueOHOTO Kypca «AureOpa» Ha ypOBHE OCHOBHOIO
o01rero o6pa3oBaHus HOJDKHO o0ecrieynBarhb MOCTHIKEHHUE
CIIeAYIOIIUXIIPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB!

7 xkjaace

Yucna u eviuucnenus

— BemonsATh, coderass yYCTHbIE W INHUCHbMEHHBIE IPHUCMEL,
apudMEeTHYECKHE JICHCTBHUS C PalMOHAIBHBIMU YHCIIAMU.

— HaxoauTe 3Haue€HUsT YMCIOBBIX BBIPAKECHUH; IPUMEHSITH
pazHoOOpa3HbIe CIIOCOOBI M NIPHEMBI BBIYHUCICHHS 3HAYCHUH
JIpOOHBIX  BBIPAKEHUH, COAEpXKAIMIMX  OOBIKHOBEHHBIE U
JIeCSITHIHBIC TPOOH.

— IlepexomuTs OT oOnmHON (QOpPMBI 3amucH dYHCET K APyroi
(mpeoOpa3oBBIBaTh JECATHYHYIO Npo0h B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSITHYHYIO, B YaCTHOCTH B OCCKOHEUYHYIO
JECSITUIHYIO 1PO0Bb).

— CpaBHHBaTh W YNOPSJIOYMBATH pAIlMOHAJIBHBIE YHCIIA.

—  OxpyrasTe yucia.

— BBINIONHATE NPUKHAKY M ONEHKY pe3yiabTaTra BBIYHCICHHUH,
OLICHKY 3HAYCHHUU YMCIIOBBIX BBIPAKECHUM.



BoimonusaTe  AgeMcTBUSL  CO  CTENEHSIMM €  HaTypaJibHBIMHU
MOKa3aTeJIsIMU.

IlpuMeHsaTr  OpU3HAKU  JISIMMOCTH,  pAa3JIO)KEHUE  Ha
MHOXXUTEINHATYPaIbHBIX YHCEI.

Pemiate mOpakTHKO-OPUEHTUPOBAHHBIE 3aJayd, CBSI3aHHbIE C
OTHOIIEHUEM  BEJHUYHUH, MNPONOPIUOHAILHOCTHIO  BEJIMYUH,
MPOLIEHTAMU; UHTEPIPETUPOBATh PE3YJbTAThl pELIeHUs 3aj1ay
C y4YeTOM  OrpaHUYEHHUM, CBSI3aHHBIX CO  CBOMCTBaMu
paccMaTpuBacMbIX OOBEKTOB.

Anzebpauueckue evlpajrcenus

Hcnonws3oBath anreOpanvyecKyo TEPMHUHOJIOTHUIO u
CHMBOJIMKY, TNPHUMEHATh €€ B IIPOIIECCE OCBOCHUSI Y4YEOHOro
MaTtepuara.

HaxonuTh 3HavyeHHss OYKBEHHBIX BBIPaXKEHUW MpU 3aJaHHBIX
3HAYCHUAX TEPEMCHHBIX.

BrinonHaTe npeodpa3oBaHUs LE€JI0T0 BBIpAXKECHUS B
MHOT'O4JICH NPpUBCACHUCM 1'[0}106HBIX cJlara€manIx,
pacKpBITHEM CKOOOK.

BeInonHATH yMHOJKEHHME  OJHOYJIEHAa HAa  MHOIOWIEH U
MHOTOYJIeHa Ha MHOI'OYJICH, NPUMEHATh (OPMYyJIbl KBagpara
CyMMBI U KBaJ[paTa pa3HOCTH.

OcylecTBIATh Pa3JIOKEHHE MHOTOYJICHOB Ha MHOXHUTEIU C
IIOMOIIBIO BBIHECEHUS 3a CKOOKM OOIIero  MHOXKHTEN,
TpyHIIUPOBKU cllaraeMsix, NIPUMEHEHUS dbopmyn
COKpPAIICHHOTO yYMHOXKEHHS.

[IpumensiTe npeoOpa3oBaHUST MHOTIOYJICHOB JUIS  pELICHHUA
pa3aUYHBIX 3a7a4 U3 MAaTeMaTHKH, CMEXHBIX IPEIMETOB, W3
pealbHOM MPAaKTUKU.

HUcnonp3zoBaTh  CcBOMCTBA  CTENEHEH €  HATypaJibHbIMHU
MoKazaTesiMU JJIs1 peoOpa3oBaHUsl BBIPAKEHUII.

Ypaeueuuﬂ U Hepaesencmea

Pemlate  nuHEWHBIE  ypaBHEHMsT C  OJHOH II€PEMEHHOM,
MPpUMEHSs] TpaBuja Iepexofa OT HCXOAHOIO0 YpPaBHEHHS K
paBHOCHJIIBHOMY eMy. IlpoBepsATh, SBisIeTCS JIM  YHUCIO
KOpPHEM YpaBHEHHSI.

ITpumensaTs rpapuueckne METO/IBI pu peureHnu
JIMHEWHBIXYPABHEHUN U UX CUCTEM.

[TonOupars mnpumepsl map 4YHCEN, SBISIONIUXCS PEIICHUEM
JIMEHOTO ypaBHEHUs C JABYMsl NEPEMEHHBIMH.

CTtpouTh B KOOpPAWHATHON IUIOCKOCTH TpaduK JIHUHEHHOTO
YpaBHEHHsI C JBYMs II€pEMEHHBIMH; TIOJB3YSCh Tpadukom,
MIPUBOJUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemare cucTeMBl ABYX JIMHEWHBIX YypaBHEHUH C JByMs



TIEpEeMEHHBIMH, B TOM 4YHCJIe TpadUIecKu.

CocTaBiATh M pellaTh JUHEHHOE YpPAaBHEHHE WU CUCTEMY
JIMHEHHBIX ypaBHEHHI o YCIJIOBHIO 3aja4u,
UHTEPOPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJauM
MOJIy4YeHHBIN pe3yJbTarT.

Koopounamul u cpagurku. @ynxkyuu

H3ob6paxars Ha KOOpJAUHATHOMN NpsIMOM TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4d, OTpEe3KH,
WHTEpBajbl;  3alUChIBaTh  YHUCJIOBBIE  INPOMEXKYTKM  Ha

anreOpandecKoM sI3bIKE.

OTMeyaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJIMHATAM; CTPOUTh Tpaduku JuHEHHbIX (yHKIUHA. CTpOUTH
rpadpuk GyHKIMU Y = |x|.

OnuceiBaTh € TMOMOIIBIO (DYHKIHH H3BECTHBIC 3aBHCHMOCTH
MEXy BEIUYHHAMH: CKOPOCTH, BPEMS, PACCTOSIHHE, IICHA,

KOJHMYECTBO, CTOMMOCTH,  MPOMU3BOJUTEILHOCTh,  BpEMS,
00BEéM paboThI.

HaxonuTth 3HaYeHWe (PyHKIMU MO 3HAYCHHIO €€ apryMeHTa.
[TonnmaThe TpaduyecKkuii crocod MpencTaBICHUsS MW aHaln3a
nH(popManuM; H3BIEKATH M HHTEPIPETHUPOBATH HHGPOPMAIUIO
U3 rpauKoOB peajbHbIX MPOLECCOB M 3aBHCHUMOCTEH.

8 kiIace

Yucna u evluucinenusn

Hcmnonp3oBaTh HayalbHBIE MPEACTABICHUS O MHOXKECTBE
JNEUCTBUTEIBHBIX YHCEN MJIsI CpaBHEHUSA, OKPYTJICHUA U
BBIUMCIICHUH; H300pakaTh NEHCTBUTEIbHBIE YHCIIA TOYKAMHU
Ha KOOPJAMHATHOW NPSIMOIL.

[IpuMeHsThs TOHATHE apU(PMETHUYECKOro KBaJIpaTHOTO KOPHS;
HaXOJINTh KBaJpaTHBIC KOpPHH, HACTIONB3YS mpu
HEOOXOJMMOCTH KaJbKYJISITOP; BBIMOJHATH MPEOOpa3OBaHMUsI
BBIPAQXCHUM, COMAEpKAIMUX KBaJpaTHbIE KOPHH, WCIOIB3YsS
CBOMCTBAa KOpHEH.

Hcronp30Barek 3amnucy OOJBIIMX M MajbIX YHCENI C IHOMOIIBIO
JIECSITUYHBIX apobei u creneneil uncia 10.

Anzebpauueckue eviparcenus

[IpuMeHsSITP TOHSTHE CTENeHW C [eJBIM  II0Ka3aTeleM,
BBIITOJHATE ~ NPEOOpPa3OBaHHUS  BBIPAXXCHHUH,  COIEpIKaIINX
CTEICHH C LIEJIBIM MTOKa3aTEeIIeM.

BBIOMHATH TOXJECTBEHHBIE NpPeoOpa3oBaHUsS pPalMOHAIBHBIX
BBIPKEHWH Ha OCHOBE MPAaBWI ACHCTBUNA HaJ MHOTOWICHAMH
" anreOpandyecKuMHU IpOoOsIMH.

PackiranpiBaTh KBaJpaTHBIA TPEXUIJIEH HA MHOXHTEIIH.
[IpumenaTs mpeoOpa3oBaHWsl BBIPAXEHWH U pEIICHUS



pa3;IM4HbIX 3aaa4 U3 MAaTCMAaTUKU, CMCIKHBIX HOPCAMCTOB, U3
peaﬂLHOﬁ IIPaKTHUKHU.

Ypaeuenuﬂ u Hepaesencmea

Pemats JIMHEIHEbIE, KBaJpaTHbIE YpaBHEHUSA "u
palyoHalbHBIE YpaBHEHMs, CBOJAINMECS K HHUM, CHCTEMBI
JIBYX YPaBHEHHUM C ABYMsI IEPEMEHHBIMU.

IIpoBoauTe TpoOCTEHIIHE HCCICAOBAaHUS ypaBHCHUH ©
CUCTEM YypaBHCHHHW, B TOM YHCJIEC C TNPHUMCHCHHEM
rpaduyecKkux TPEACTABICHUUN (yCTaHaBIWBaTh, HWMCET JIH
YpaBHCHUE WU CHCTEMaypaBHCHHU PCIICHUS, €CIIU HMEET,
TO CKOJIBKO, U TIp.).

[lepexonutrs OT cJIOBECHOW (OpPMYIMPOBKH 3ajaun K e¢
anredopanveckoit MOJIeJIH c ITOMOIIBIO COCTaBJICHUS
YPaBHEHHSI WJIM CHUCTEMbl YPAaBHEHUM, HMHTEPIPETUPOBATH B
COOTBETCTBHUU C KOHTEKCTOM 3aJa4yu HOHy‘IeHHbIﬁ pe3ynLTaT.
HpI/IMeHﬂTb CBOMCTBA YHCJIOBBIX HCPpaBCHCTB [Jis1 CPAaBHCHMUA,
OICHKH,  pellaTh  JIMHCHHBICE  HEpPaBEHCTBA C  OJHOM
[IEPEMEHHOU 51 UX  CHCTEMBI; naBaTh  rpaduyecKyro
WUTIOCTPALMIO MHOXKECTBA PEIICHUH HEpPaBeHCTBa, CUCTEMBbI

HEPaBEHCTB.

Dyuxyuu

IlonnMmaTh ¥ HUCHOOJB30BATH (I)yHKI_[I/IOHaJ'II)HBIe IIOHATHA

u

SI3BIK  (TEPMHUHBI, CHMBOJIMYECKHE OOO3HAYCHHUs); ONpPEeHeIsTh

3HaueHHe (YHKIUH TI0 3HAYEHHIO apryMeHTa; OMPEeIesT
cBOMCTBa (DYHKIIMH 110 €€ rpaduKy.

Crpouts rpaduKku d>IeMeHTapHbIX (QyHKIME Buga Y =K/X, y = X,
y=x%y=%,y=1x
no eé rpaduKy.

9 kacc

Yucna u eéviuucnenusn

CpaBHUBATH u YIOpsIIOYNBATh panroHaJIbHbIE
HppanroHaIbHbIEC YHCIIA.

b

; OIIMCBHIBATh CBOMCTBA YHCIIOBOU (PYHKIIUH

u

BemonusaTte apudmernueckne JEWCTBHUS C paOHAIBHBIMHU
4HUCJIaMH, codYeTass YCTHbIE ¢  ITHCbMEHHBIE  MPHUEMBEI,

BBITMMOJTHATH BBIYUCICHHUA C WUPpaAlMOHAIBHBIMHU YHCJIaMU.

HaxoanThs 3HadueHWs CTeIeHEeHd C IICIBIMH IIOKa3zaTelsIMA Mo

KOpHeﬁ; BBIYHCIATH 3HAYCHHUSA YHCIOBBIX BBIpa)KCHPIﬁ.

OprFJ’IHTB ﬂeﬁCTBHTCHLHLIC qyuclia, BBIIIOJIHATH OPUKUAKY

pe3yiibTara BLI‘IPICHCHI/II;'I, OLCHKY YHCJIOBBIX BBIpa)KCHHﬁ.

Ypaeuenu}l U Hepaéencmea

Pemate nuHEHHbIE W KBaJpaTHBIC yPAaBHEHUs, ypaBHEHHS,
CBOISIIMECS K HHM, IpocTedmmne ApOoOHO-palMOHATLHBIE



ypaBHEHHUsI.
Pemrath CHCTEMBI JIByX JIHHEHHBIX ypaBHEHUH C JByMs
MEPEMEHHBIMU M CHCTEMBI JIByX ypaBHEHUM, B KOTOPBIX OJHO
ypaBHEHUEHE SIBJISIETCS JINHEHHBIM.

Pemate  TEKCTOBBIC 3amadyu  aJIreOpamdYecKUM  CIOCOOOM  C
MMOMOIIBIO  COCTABJCHUSI  YpPaBHEHHMS WM  CHCTEMBI  JBYX
YpaBHEHHUM C ABYMsI [IE€pEMEHHBIMH.

IIpoBoauThs mOpocCTeHIIne HCCIEIOBAaHUS YpPaBHEHUH M CHUCTEM
ypaBHCHUI, B TOM 4YHCJIC C TPUMCHCHHUEM TIpa@uICCKUX
MpeJICTaBIeHU (yCTaHAaBIMBAaTh, HMECET JIM YPAaBHCHUC WIH
CUCTeMa ypaBHEHHUM pelIeHus, €CJIU HMeeT, TO CKOJbKO, U
p.).

Pemate cuctembl JUMHEWHBIX HEPABEHCTB, CHUCTEMblI HEPABEHCTB,
BKJIFOYAKOIIME KBaJpaTHOC HEPABEHCTBO, H300pa)kaTh pEIICHHUE
CUCT€Mbl HEpPABEHCTB Ha UYHMCJIOBOM MNOpPSIMOW, 3alUChIBATh
pelIeHHE C MOMOIIBKD CUMBOJIOB.

Hcnonp3oBaTh HepaBEeHCTBA IPHU PEUICHUM pPa3JIMYHbIX 3aj]ay.

Dyukyuu X

PacniosHaBaw, ¢GyHkuM  u3yd4eHHBIX  BUOOB.  Iloka3bIBaTh
CXEMAaTHU4YEeCKH PACIOJOKEHHE Ha KOOPAWHATHOM IIJIOCKOCTH

rpagukoB QpyHkuuit Buma: y = kx, y = kx + b, y = XK, y = ax?
+ bx + c, y = X3, Yy =X,¥Y =1]x| B 3aBUCUMOCTH OT 3HA4YCHUU
k03 (PUIHEHTOB; ONUCHIBATh CBOWCTBA (YHKIUMA.

Crtpouth u n300paxkarth CXeMaTU4eCKu rpaduku
KBaJApaTHYHBIX (PYHKIMH, ONUCHIBATH CBOMCTBA KBAaIpPaTHYHBIX
(pyHkmii o uxrpadukam.

PacnosznaBaTe  KBajgpaTWyHyro  (QyHKouo 0o  dopmyie,
MIPUBOIUTH IIPUMEPHI KBAJIPATUYHBIX (YHKIHH W3 peallbHOMI
JKU3HU, PU3UKH, TEOMETPHUH.

Apugpmemuueckan u zeomempuueckan npozpeccuu

PacrioznaBath apuPpMETHIECKYTIO n T€OMETPHUIECKYIO
MIPOTPECCHH TIPH Pa3HBIX CIIOCO0ax 3aJaHMs.

BBIMOHATH BBIUHCICHHS C WCIOIBb30BaHMEM (Gopmysa N-ro dieHa
apupMETHIECKOH W TEOMETPHYECKOW TPOTPECcCHii, CYMMBI
TIEPBBIX N YJICHOB.

N300paxars  4IJICHBI MOCIEA0BATEILHOCTH  TOYKaMH Ha
KOOPAWHATHOM MIOCKOCTH.

PemaTs 3a7a4H, CBSI3aHHbBIE ¢ YHCIIOBBIMU
MOCHEN0BATEIBHOCTSIMU, B TOM 4YHCIE 3aJadd W3 PEalbHOU
JKU3HA (c HCTIOIB30BAaHUEM KaJIbKYyJISITOPA, 1 pOBBIX

TEXHOJIOTHH ).






TEMATHYECKOE IIJIAHUPOBAHUE YYEBHOI'O KYPCA

7 xiaacc
Ha3zsanue pazgena DJIEKTPOHHBIE
(TeMBbI)(4HCTI0 OcHOBHOe cofiepkanue OcHOBHBIE BH/BI 1eSITeTbHOCTH (uupposbie
4acoB) o0yuaronmxcs o0pa3zoBaTeIbHBI
e pecypchl)
Yncia n [TousiTre panponansHoro | CucremaTmsmpoBaTh M oboramars 3mamms  |Nttp://school-
BbI1HC/ICHHUS. qHCcia. ApudmeTndeckre | 00 OOBIKHOBEHHBIX M JICCATHUYHBIX IPOOSX. chttps://www.y
Panuonaibubie nercTaus ¢ | CpaBHuBaTL M yHOpsIouMBaTL ApOOH, Lk|ass ru/p/alge
umcia (16 1) pPalMOHANBEHBIMHA YHCIAMH. npeo0pa3oBbIBasl  MpH HEOOXOAMMOCTHU bra/s
CpaBHeHue, JIeCSITUYHbIE  ApOOM B OOBIKHOBEHHBIC, pra/o- B
YIOPsIIOUUBAHUE OOBIKHOBCHHBIC B JIECATHYHEIE, s [Klass/funktciia-

palMOHANIBHBIX YHCE.
CrenmeHp C HaTypaJbHBIM
IOKa3aTeJIeM.

Penienne OCHOBHBIX 3aaad

Ha JpoOW, TMPOMSHTH U3
peajbHON NPaKTHUKH.
IlpuzHaku JNETUMOCTH,
pa3iIoXKeHUs Ha
MHOXUTEIIH  HaTypaJIbHBIX
qHCe.

PeanbHEBIC 3aBHCUMOCTH.
IIpsimas Hu obparHas

IPpOMOPHUOHAIIBHOCTH

YaCTHOCTH B OCCKOHCYHYIO ICCATHUHYIO
JIpOOBb.

IIpuMeHsiTH pa3HOOOpa3Hble CMOCOOBLI H
MPUEMBI BHIYHCJIEHHUSI 3HAYEHUIl APOOHBIX
BbIpasKEeHU#, CcoaepKanux OOBIKHOBEHHBIC

U JeCATHYHBIE JpOOH: 3aMEHITh IIpHU
HEOOXOIMMOCTH JIECATHIHYIO IpoOn
OOBIKHOBEHHOM U OOBIKHOBEHHYTO
JIECSITUYHOW, TPUBOAUTH  BBIpAXEHHE K
hopwme, HauoOoIee ynoOHOM TS
BBIUUCIICHUH, MPeoOpa3oBRIBATh JIPOOHEIC
BBIDOKECHUS Ha YMHOXXEHHE U JICJICHHE
IEeCITUYHBIX  npobedt K  OeWCTBUSIM ¢
LEJIBIMH YHCIaMH.

IIpuBoauTe  4ucioBble U OyKBEHHBIC
npuMepsbl CTETIEHH  C HATYpaJIbHBIM

kvadratnogo-
kornia-y-x-
9098/mnozhest

\VO-

ratcionalnykh-
chisel-
12344/re-
05348272-
ae8d-4bfd-
a03f-
18993c9d34810
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roKaszareJseM, 00 BsICHSIS 3HAYCHUS
OCHOBaHUS CTENEHHM W TI0Ka3aTelssi CTEICHH,
HAaXOIWUTh 3HAa4YCHWs cTerneHel Buma a" (a
mo0oe pamMoHAIbHOE YHCIO, N
HaTypaJIbHOE YHCJIO).

IMonummaTh CMBICHT 3amucH OOJBIINX YHCEN
C TNOMONIIBIO  JIECATHYHBIX  Apobeil
creneHeid uywncna 10, npuMeHATH UX B
peaNbHBIX CUTyalHsX.

IIpumensTh NpU3HAKU JAEIUMOCTH, Pa3JIOKEHUS
Ha MHOXHUTEIN HATYpaJIbHBIX YUCEIL.

Pemate 3aaun Ha 4acTH, NPOLIEHTHI, IIPONOPLIMH,
Ha HaXOXJAeHHE Ipobu (IpOoLeHTa) OT BETHYUHBI
W BEIMYMHBI 1O €€ Ipobu (MpoLeHTy), Ipolu
(TporieHTa), KOTOPBIM COCTABIISET OJHA BETUYMHA
ot napyroii. IIpuBomuth, pa3dupath, OLEHUBATH
pasNuyYHBIE  PEIIeHMs,  3alllCH  pPEIIeHUH
TEKCTOBBIX 3a/1a4.

PacniosnaBath U  OOBACHATH, ONHUpasCb Ha
OIPEACNEHNs, TPSIMO IPONOPIHUOHAIBHBIE U
00paTHO  TIPONOPLHOHATIBHBIE  3aBHCUMOCTH
MEXIy BEITMYHMHAMH; NPHUBOJUTH HMPUMEPHI 3THX
3aBHCHMOCTEH M3 PEANTBHOT0 MHpa, W3 APYTHX
y4eOHBIX TIPEIMETOB.

Pemate mpakTHKO-OPHEHTHPOBAHHBIC 3a7adl Ha
IpoOu, TIPOIEHTH, TPSAMYIO M O0paTHYIO
TIPOTTOPIIMOHATBHOCTH, TIPOTIOPIIIH
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Auredpau
YecKue
BBIPA:KeH
us (18 u)

BykBennsie BBIPa>KEHHSI.
ITepemennsle.

Homyctumsbie 3HAYCHUS
rnepeMeHHbIX. DopMyIThI.
ITpeobpazoBanue
OyKBEHHBIX BBIpa)KEHHH,
packpeiTue CKOOOK u
MIpUBEJICHUE MO00HBIX
cllaraeMbIX.

CaoiicTBa CTEIECHHU c
HaTypaJlbHBIM

MoKa3aTesieM.

MHoOrouIeHsl. Crnoxenue,
BBIYHUTAHHUE, YMHOKEHHE
MHOT'O4JICHOB. DopMyIIbl
COKpAIIEHHOT O YMHOXEHHS.

PaznoxeHne MHOIOWJIeHOB Ha
MHOXKHUTEIHN

OBJageTnb anredpandeckou
TEPMHUHOJIOTHEH u CUMBOJIMKOIA,
NPUMEHSAATL €¢ B IMPOLIECCE OCBOCHUS
y4eOHOro Marepuania.

Haxoaurnb 3HAUCHUS OYKBEHHBIX
BBIDQXKCHUIN TIPHU 3aJlaHHBIX 3HAYCHUSIX
OYKB; BBIIIOJIHATDL BBLIYMCIIECHUS o
popmytam.

Boinmoausare npeoOpa3oBaHus LIEJIOTO
BBIPQXCHHUST B MHOTOYJICH IPHUBEICHUEM
OJOOHBIX claraeMalx, pacKpBITHEM
CKOOOK.

Breimonasate YMHOXEHHE OoJHOUWIEHA Ha
MHOTOWIEH M MHOrodjieHa Ha MHOIOYIEH,
NpUMEHSTh  QOpMyNbl  KBajpara CyMMBI H

KBaJpaTa pa3HOCTH.

OcylIecTBIATh Pa3IoKEHHE MHOTOYJICHOB Ha
MHOXKUTEINH IIYTEM BBIHECEHUS 32 CKOOKH 00ILEeTo
MHOXUTENS, MPUMEHEeHUs (OpPMYJbl Pa3HOCTH
KBaJ[paToB, (POPMYJI COKPAIICHHOTO YMHOKECHHUSL.
[IpumensaTh mpeoOpa3zoBaHHEe MHOTOWICHOB JUIS
PELICHUsS] pPa3IMYHBIX 3a/ad M3 MAaTeMAaTHKH,
CMEXHBIX MPEJMETOB, U3 PEATbHOM MPAKTHKH.
3HAKOMUTHCS C ICTOPHEH pa3BUTHSI MATEMATHKA
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YpaBHenusi
u
HEPABEHCTB
a(13 v)

YpaBHeHue, npaBuiIa
nmpeoOpa3zoBaHUs
ypaBHEHWUSI,
PaBHOCHILHOCTH
yYpaBHEHUU. Jluneitnoe
ypaBHEHHE C OJTHOM
IIepEeMEHHOM, peueHue
JIMHENHBIX ypaBHEHHUM.
Pemenue 3a/1a4 ¢ MOMOIIBIO
YPaBHEHUU.

JIuHeliHOe  ypaBHEHHE C

ABYyMsI TIEPEMCHHBIMU U €I0

Pemares snuHeliHOe ypaBHEHHE C OJHOU
IIepeMEHHOM, NPUMeHssl NMpaBuJa nepexoaa
OT MCXOJHOI0 ypaBHEHHS K PaBHOCUJIBHOMY
eMy Oosnee mnpoctoro Buzaa. IIpoBepsTs,
SIBIISIETCSI 1M KOHKPETHOE YHCJIO KOpPHEM
YpaBHEHHS.

IMopOupaTe NpuMepsHI Nap vyucen,
SIBJISIIOIIMXCS PELlIEHHEM JIMHEHHOT O
YpPaBHEHHUS C IBYMsI IEPEMEHHBIMU.

CTpouTh B KOOPIMHATHON MIOCKOCTH
rpaduK JUHEHHOTO ypaBHEHUSI C IABYMsI
MePEeMEHHBIMH; TMOJIB3YSICh T'padHUKOM,
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(I)OpMyJ'IaMI/I, B TOM 4YHUCJIC C IOMOIIBIO III/I(l)pOBI)IX

rpapuk. Cucrema  aByX | NMPHUBOIUTH NPUMEPDI PCIICHUS
JIMHEUHBIX  ypaBHEHUM ¢ | YPaBHCHM:. db28-4db6-84ec-532120d1¢
ABYyMs IIEPEMEHHBIMH. Haxoaurtsb pemenue CuCTEMbI IBYX
Pemrenne cucrem | JIMHEHHBIX ypaBHEHMH C AByMs https://resh.edu.ru/subject/Is
ypaBHEHUMN CcrocoooM HEPECMCHHBIMH.
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pesynmpTar podstanovki-10999/re-36¢4
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rpaguku. TPSIMO. Yucnosbie TOYKH, COOTBETCTBYIOIINE 3aJJaHHBIM
vm (16 1) NPOMEXYTKU. PaccTossHue | KOOpAMHATaM, JIyYH, OTPE3KH, HHTEpPBAJIBI, abbe-3f23423d444d
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https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-kx-b-9165/koordinatnaia-ploskost-koordinaty-tochki-12117/re-8c95ef91-ad14-4988-82a1-fa640039ab0a
https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-kx-b-9165/koordinatnaia-ploskost-koordinaty-tochki-12117/re-8c95ef91-ad14-4988-82a1-fa640039ab0a
https://sch12.pervroo-vitebsk.gov.by/files/00839/obj/110/34883/doc/%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%BA%D0%B8.pdf
https://infourok.ru/urok-algebri-po-teme-grafiki-realnih-zavisimostey-774783.html
https://infourok.ru/urok-algebri-po-teme-grafiki-realnih-zavisimostey-774783.html
https://infourok.ru/urok-algebri-po-teme-grafiki-realnih-zavisimostey-774783.html
https://www.yaklass.ru/p/algebra/9-klass/chislovye-funktcii-svoistva-chislovykh-funktcii-9132/opredelenie-chislovoi-funktcii-i-sposoby-ee-zadaniia-9178/re-fb9aff63-201e-45b0-be39-f964ef64cc77
https://www.yaklass.ru/p/algebra/9-klass/chislovye-funktcii-svoistva-chislovykh-funktcii-9132/opredelenie-chislovoi-funktcii-i-sposoby-ee-zadaniia-9178/re-fb9aff63-201e-45b0-be39-f964ef64cc77
https://skysmart.ru/articles/mathematic/postroenie-grafikov-funkcij
https://www.webmath.ru/poleznoe/svoistva_funcsii.php
https://skysmart.ru/articles/mathematic/grafik-linejnoj-funkcii
https://skysmart.ru/articles/mathematic/grafik-linejnoj-funkcii
https://skysmart.ru/articles/mathematic/grafik-linejnoj-funkcii
https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-kx-b-9165/lineinaia-funktciia-y-kx-m-grafik-lineinoi-funktcii-9107/re-6bf40f08-aae0-443f-b0ec-de161575f7
https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-kx-b-9165/lineinaia-funktciia-y-kx-m-grafik-lineinoi-funktcii-9107/re-6bf40f08-aae0-443f-b0ec-de161575f7
https://resh.edu.ru/subject/lesson/134
https://resh.edu.ru/subject/lesson/1340/
https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-9092/modul-deistvitelnogo-chisla-i-ego-geometricheskii-smysl-12427/re-9401195b-449d-482d-add5-fce4bb43380e
https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-9092/modul-deistvitelnogo-chisla-i-ego-geometricheskii-smysl-12427/re-9401195b-449d-482d-add5-fce4bb43380e

¢dbopmynamu. UteHne rpadukoB
peaTbHBIX 3aBUCUMOCTEH.

[onstne  dynxkumn.  I'padux
¢ynkiun. CBolicTBa (YHKIWH.
Jluneiinas GbyHKIHS.
IMoctpoenue rpaduka JTHHEHHOM
¢ynximu. ['paduk pyHKImm y =
IxI

71ab0paTopHii.

[pumeHsTS, n3y4JaTh MperMYIIECTBa,
UHTEPIIPETUPOBATh rpadpuyecKuii croco0
NpEeICTaBICHUsI W aHaIW3a  Pa3HOOOpa3HOM
KU3HEHHOW MH(OpManu.

OcBauBaTh MOHATHE (DYHKIMH, OBJAJECBATh

(yHKIIOHAIBHOW TEPMUHOJIOTHEH.

PacniosnaBath nuHeliHyo ¢yHkuuio y = kx + b,
OIKMCHIBAT €€ CBOMCTBA B 3aBUCHMOCTH OT
3HayeHni koddduirenToB k u b.

CrpouTtb rpaduku TMHEWHON QyHKINH, QYHKIUU
y =IxL

Wcnonp3oBaTh  IUQPOBBIE  pecypchl A
nocTpoeHus: TpadukoB GYHKUMN U M3YYEHHS HX
cBoiictB. [lpuBoauTe nNpUMEpPBl  JMHEWHBIX
3aBUCUMOCTEH B  pealbHBIX IpoLeccax H
SIBIICHUSIX

IloBTOpEeHUe
1 00001ICHHE
(6w

IToBTOpEHUE OCHOBHBIX
MOHATUH U METOHOB Kypca 7
KJ1acca, 00001IeHe 3HAaHU K

Bblﬁl/lpaTb, NPUMEHATH OLCHUBATH CIocoobl

CpaBHEHUS Yyucedn, BBIUNCIICHUH,
npeoOpa3oBaHUI BBIPAXKEHUH, peleHus
YpaBHEHUH.

Ocy1iecTBJasSITH CaMOKOHTPO.Tb

BBIIIOJIHSEMBIX JEUCTBUH U CaMOIPOBEPKY
pe3yiibTaTa BBIYHUCICHUN, TpeoOpa3oBaHUM,
[IOCTPOEHUH.

Pemates 3amaun U3 peanbHON >KM3HU, IPUMEHSATH
MaTeMaTU4eCKue 3HAaHUS Ul pElICHUs 3ajad u3
JpYrux IpeaMeToB.




Pemrate  TEKCTOBBIE  3a/JauM,
BBIOMPATH CIIOCOOBI PEIICHUS 33 Ia4n

CpaBHHMBATD,

8 knacc
Hasanu JJIeKTPOHHbIE
e paszaena OcHoOBHOe cofiepkanme OcHOBHBbIE BUBI 1eSITeTbHOCTH (uuppoBbIe
(TeMBbI) o0yuaroumxcs o0pa3oBaTe/IbHBI €
Kypca (4ucjI0 pecypcnl)
4acoB)
HUuciaa n 7 .
KBanpathblii KopeHb U3 DopMyJIHPOBATH onpejaeneHue https://resh.edu.ru/subiject/le
BBIYUCJICHUA. | yucna.lloHsitue 06 KBaJpaTHOTO KOpHsI u3 qucia,
Ksajparnbie HppanoOHaIbHOMYHCIIE. apuGMeTHIEeCKOTo KBaAPAaTHOTO KOPHS.

kopHu (10 )

JecsaTuaHbie
OPUOTMKEHUS
HppanMOHAJIbHBIX YHCEI.
JleicTBUTEILHBIE YHCIIA.
CpaBHeHHE
JIEHCTBUTEIBHBIX YHCEI.
Apudmernaeckuii
KBaJpaTHBIMKOPEHD.
VpasHeHnue Buzaa X* = a.
CBoiicTBa apu(METHIECKUX
KBaJpaTHBIX KOpHEHl.
IIpeobpazoBanue
YHUCJIOBBIX BBIPAXECHUM,

IIpumeHsATH OIepaIuio HU3BJICUCHUS
KBaJIpaTHOTO KOPHS W3 YHCIA, HCHOJIb3Ys
PN HEOOXOMMOCTH KaJbKYJIATOP.
OuneHnBaTb KBaJpaTHBIE KOPHU IEJIBIMU
YHCJIAaMU U JECSITUYHBIMH APOOSIMH.
CpaBHuBATDH " yHOpsiA04YHBaATH
pamMoHANbHBIE W WMPPAIMOHAIBHBIE YHCIIA,
3alCaHHbIE C  TIOMOIIBIO  KBAaJPATHBIX
KOpHEI.

HccnenoBarb ypaBHEHHE X2 = A, HAXOJHUTh
TOYHBIE M MPUOIKCHHBIE KOPHHU MpU & >
0.

Hccaenosars cBoOiicTBa KBaJ[paTHBIX

https://resh.edu.ru/su

bject/le

https://www.yaklass.

ru/p/al

b4ac-b4601b9b5961

https://resh.edu.ru/su

bject/le

https://resh.edu.ru/su

bject/le

https://resh.edu.ru/su

bject/le

https://resh.edu.ru/su

bject/le



https://resh.edu.ru/subject/lesson/1551/start
https://resh.edu.ru/subject/lesson/7239/start/249106/
https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-9092/priblizhennye-znacheniia-po-nedostatku-po-izbytku-12434/re-36e4e485-bb64-4eb4-b4ac-b4601b9b5961
https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-9092/priblizhennye-znacheniia-po-nedostatku-po-izbytku-12434/re-36e4e485-bb64-4eb4-b4ac-b4601b9b5961
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/7239/start/249106/
https://resh.edu.ru/subject/lesson/1551/start/
https://resh.edu.ru/subject/lesson/1973/start/

https://resh.edu.ru/supject/le

https://www.yaklass.ru/p/al
4e8c-a8e5-8dfe96131d88

coaepKalux KBaJapaTHbIe
KOpHHU

KOpHEH, MPOBOJS YUCIIOBBIE IKCIIEPUMEHTHI
c HCMOJIb30BaHUEM KaJbKyJIsTOpa
(koMIIBIOTEPA).

Jloka3pIBaTh cBoOiicTBa apupMETHIECKUX
KBaJIpaTHBIX KOpHEW; NPUMEHSTh WX JJIs
npeoO0pa3oBaHUs BbIPAKEHHU .

BbInoaHATE NMpeoOpa3oBaHusl BbIPaXEHUI,

colepKaIux KBaJpaTHBIC KOPHH.
Bripaxarb IIEPEMEHHbBIE u3
reoMeTpuuecKuX U pu3ndeckux Gpopmyi.
Beruncasarb 3HAYCHUSA BBIPAKEHUH,
cozepKamnx KBaJpaTHBIE KOPHH,
HCIIOJIB3YSI pH HEOOXOIUMOCTH
KaJIbKYJISTOP.

HUcnoabs3oBaTh B XOJ€ peHICHHS 3ajad
SJIEMEHTapHbIe IIpEICTaBIICHUS,
CBsI3aHHBIC c IpUOIKCHHBIMHU

3HAYCHUSIMU BEIIUYHH.
3HAKOMUTBCS €  HMCTOpHMell  pa3BUTHA
MaTeMaTHKH



https://resh.edu.ru/subject/lesson/2915/start/
https://www.yaklass.ru/p/algebra/8-klass/funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
https://www.yaklass.ru/p/algebra/8-klass/funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88

Yucaan
BBLIYHCJICHUS
. Crenens ¢
HeJIbIM
nokKasarteje
M (3 4)

CrerieHb ¢ IeIBIM TTOKa3aTeNeM.
CrannapTHas 3aIich 4ncia.
Pasmeps! 00beKTOB
OKpY’KaroIiero Mupa (ot
9JIEMEHTAPHBIX YaCTHIL 10
KOCMHUYECKHX O0BEKTOB),
JUTUTEIILHOCTD TIPOIIECCOB B
okpyxatoriem mupe. CBoiicTBa
CTEMEHHU C LIeJIbIM TT0Ka3aTelleM

DopMyJNPOBATH ONPeEIeIeHHE CTSIICHU C
LIEJIBIM ITOKa3aTeJIeM.

I[MpeacTaBiaATh 3aMUCH OOJBIINUX U MAJTBIX
YHCeJI B CTAHAapPTHOM BHUJIC.

CpaBHHBATH YHCJIa U BEJIINYUHBI,
3alMCAHHBIE C UCIIOJIB30BAHUEM CTEIEHU

10.

HUcmoan3oBaTh 3alUCh YHCET B
CTaHJAPTHOM BHC IS BRIPAXKCHUS pa3MepOB
00BEKTOB, JJIUTCIBHOCTH IIPOIIECCOB B

OKpY>KaloIeM MHUpE.
@D opMyJIHPOBATH, 32aNIUCHIBATH B
CHMBOJIMYeCKOii (hopMe U MIJIIOCTPUPOBATH
npuMepaMu CBOMCTBA CTEIEHU C IEJIBIM
oKa3aTeJIEM.

IIpuMeHsaATH CBOMCTBA CTENEHU JJIsS
Mpeo0pa30BaHUsT BBIPAKEHUM, COJIEPIKAITUX
CTEIIEHH C 1I€IBIM IOKa3aTeJIEM.
BbINOJHATH JAelicTBUS C YHCIaMU,
3aMMMCaHHBIMU B CTAaHIapPTHOM BHUIC
(yMHOXXEHUME, NeJIeHNe, BO3BEICHHUE B
CTETICHB)

Adreépaunye
CKHe
BbIPaKEeHUsI
KBaapaTnbi
i TpéxusieH
(2 )

KBanpaTusri TPEXUJICH.
Paznoxenue KBaapaTHOTO
TpeX4JIeHaHa MHOXHUTEITN

Pacno3HaBaTh KBaJpaTHBIN TPEXUJICH,
YCTaHABINBAaTbBO3MOKHOCTb €TI0
Pa3IoKEHUs HA MHOYKUTEIH.
PacknaasiBaTh HA MHOKHTEJIN
KBaJIPATHBIN TPEXUIJIEHC HEOTPULIATEIIHHBIM
JUCKPUMUHAHTOM

https://resh.edu.ru/subject/l¢

https://www.yaklass.ru/p/al

97271b5124ec

https://resh.edu.ru/supject/I

https://resh.edu.ru/subject/I



https://resh.edu.ru/subject/lesson/7242/start/303316/
https://resh.edu.ru/subject/lesson/2576/start/
https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-9092/standartnyi-vid-polozhitelnogo-chisla-12462/re-b1704c5c-20f2-4a62-aea4-97271b5124ec
https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-9092/standartnyi-vid-polozhitelnogo-chisla-12462/re-b1704c5c-20f2-4a62-aea4-97271b5124ec
https://resh.edu.ru/subject/lesson/4761/conspect/132475/
https://resh.edu.ru/subject/lesson/2576/start/

https://resh.edu.ru

subje

https://resh.edu.ru

subje

Aaredpau Anrebpanyeckas JIpoOBb. 3anuceIBaTh aiareOpandecKkrue BBIPAYKEHHUSI. http://school-
yecKHe JlonycTuMBbIe 3HAYCHUS Haxoauth collection.edu.ru/
BBIPasKeH NEPEMEHHBIX, BXOAAIIUX B 061aCTh ONpeNeIeHUs] PALIMOHATBLHOTO http://math.ru
usl. anreOpanyeckue BBIPAKECHUSA. BBINOJIHATHL YHUCIOBBIE http://mathematics.ru
Anredpau BBIPAXKCHHUS. OCHOBHOVC MOJICTAHOBKHY U BBIYHCJATH 3HAUCHUE http://www.problems.
yeckas CBOICTBO  anreOpandeckoi IpoOH, B TOM YHCJIE C ITOMOUIBIO
Apoodb ZpoOu. Coxparenue KaJbKyJIATOPA. ru
9 u) apobei. ®opMyIMPOBATH OCHOBHOE CBOHWCTBO http://kvant.mccme.ru
Crnoxenue, BBIYUTAHHE, anre®panyecKoIpoOH U MPUMEHAThH €ro http://www.allmath.r
YMHOKEHHE U JeleHue U1t IpeoOpazoBaHus JpoOei. u
anredpanyecKnx JIpoOei. BbINOJHATH IeficTBUSI C aNreOpanvdeckKumMu |
IIpeobpazoBanue npobsmu.lIpumMeHsTs TpeodbpazoBaHUs
BBIPDOKCHUU,  COIEpIKalIuX BBIpaXEHUH ISl pelIeHHsI3a1ay.

anreOpamdyeckue Ipoodu

BbipaxxaTh nepeMeHHbIe U3 GOpMYIT
(bu3mueckux, TeOMETPUIECKHUX,
OTIUCHIBAIOIINX OBITOBBIC CUTYAITUH )



https://resh.edu.ru/subject/lesson/1557/start/
https://resh.edu.ru/subject/lesson/1991/start/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://math.ru/
http://mathematics.ru/
http://www.problems.ru/
http://www.problems.ru/
http://kvant.mccme.ru/
http://www.allmath.ru/
http://www.allmath.ru/

YpaBHenusi
u
HEPaBEHCTB
a.
KBagpaThbi
e

YPaBHEHUs
(7 )

KBanparuoe ypaBHEHUE.
Henomnnoe KBaJlpaTHOE

ypaBHEHHE. dopmyna
KOpHeH KBaJpaTHOTO

YpaBHEHHS. Teopema
Buera.

Pemenne YpaBHEHHUH,

CBOJISIIIUXCS K KBAJIPATHBIM.
[IpocTeitue JpoOHO-
panroHalbHBIE YPABHEHUS.
Pemenue TekcTOBBIX 3amau
C T[OMOIIBI  KBaJApaTHBIX
YpPaBHEHHUI

Pacno3naBaTh KBaJpaTHbIE ypPaBHECHUS.

3anuceIBaTh dopmyay KOpHeH
KBaJIpaTHOTO YpaBHEHUS; pemiaTthb
KBaJApaTHbI¢ yYPaBHEHUS — TIOJHBIE U
HETIOJIHBIE.

IIpoBoauTh npocreiimme HCCJIeI0BAHUSA
KBa/IpaTHBIX ypaBHEHU.

Pemare  ypaBHeHuMsi, cBojsmuecs K

KBaJpaTHBIM, C MOMOIIBI MPeoOpa3oBaHU
1 3aMEHOU MepeMEeHHOM.

Hab6aonate #W  aHAJU3HUPOBATH  CBS3b
MEXIY KOpHAMH ©  KodduimeHraMmu
KBaJIPaTHOTO YpPaBHEHMSI.

Popmyauposarb TeopeMy Buera, a Takxke
o0paTHyl0O  TeopeMy,  IPUMEHATb  3TH
TEOpPEMBI JUJIs pEIIeHUs 3a/1ad.

Pemarh TekcTOBBIE 3amaud  anreOpanvecKuM
CIIOCOOOM: MIEPEXOAUTh oT CIIOBECHOM
(hopMynHpOBKH YCIIOBHA 3a1a4n K
anreOpanyeckoil MOAeIH IyTEeM COCTABIICHUS
YpaBHEHHMS; pEIIaTh COCTABIECHHOE YPAaBHEHNE;
HMHTEPIPETHPOBATh PE3yIbTaT.

3HAKOMUTHCS C UCTOPHEH Pa3BUTHA alnTeOpsl

http://school-
collection.edu.ru/

http://math.ru
http://mathematics.ru

http://www.problems.

ru
http://kvant.mccme.r

u
http://www.allmath.r

U



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://math.ru/
http://mathematics.ru/
http://www.problems.ru/
http://www.problems.ru/
http://kvant.mccme.ru/
http://kvant.mccme.ru/
http://www.allmath.ru/
http://www.allmath.ru/

Ypapuenus | JluneiinHoe ypaBHeHue ¢ | Pacmo3HaBaThb  JIMHEHHBIE YpaBHEHHS C http://school-
u JIByMsI TI€PEMEHHBIMHU, €ro | AByMs NEPEMEHHBIMH. collection.edu.ru/
He%aBeHCTB rpaduk, npumepsl pemenuss | CTpouTh rpaduky JMHEHHBIX ypaBHEHHH, B http://math.ru
a. Cucrembl - TOM YHCIIE ° : .
b ABHEHUMN B LEJIBIX .
ypaBHeHHi zﬁcnax HCNoNIb3ys MH(POBLIE pecypehbl. http://mathematics.ru
(8u) Pemenue  cucteMm  ABYX Pazauyarth napaJuleIbHbIe u |http://www.problems.
MMHeHHBIX  ypaBHemmii ¢ | NEPecexarommecs psiMbIe 1o uX
YPABHEHUSIM. .
BYMsI epeMEHHBIMHU. .
ﬁpynmepm pemem cucren | PemaThb CHUCTEMBbI  JIBYX  JIMHEHHBIX http://kvant.mccme.r
HEeJMHEHHBIX ypABHEHWH C ypaBHeHHH ¢ BYMSI nepeMeHHsIMHu U .
- MOZICTAHOBKOI 1 CIIOKEHHEM. http://www.allmath.r
paduucckas Pemiathb npocreliine CHUCTEMbI, B KOTOPBIX U
OIHO W3  ypaBHCHHH  HE  SBISICTCS [~
MHTEPIPETALIUST yPABHCHHS .
JIMHEWHBIM.
C IBYMsl IICPEMCHHBIMH H
N IpuBoauThs rpaduYecKy0 HHTEPIPETALHNIO
CHCTEM ypaBHEHHI C ABYMsI
pereHus ypaBHCHHSI c JBYMsI
[IePEeMECHHBIMU. 2
NEPeMEHHBIMU U CHCTEM YPaBHCHHH C
Pemrenne TexkcTOBBIX 3ajgay
. TOMOIIBIO cneren | ZBYMS TEPEMEHHBIMH.
” PemaTh TeKCTOBBIE 3a/1a4M AJITCOPAUICCKUM
ypaBHCHHUN croco6om
VpaBHenusi | YucoBbIE HEPABEHCTBA U ®opmyaupoBaTh  cBoiicTBa  uncroseix Nttp://school-
" HXCBOMCTBA. HepaBeHCTB,  WIocTpupoBaTh ux  Ha [collection.edu.ru/
:epaBeHCTB HepasenctBo ¢ ogHoiM KOOpJANHATHOH MPSIMOH, nokasbiBaTh |http://math.ru
H nepemen-Hoi. Jluneiinyie alredpanyecKy. http://mathematics.ru
€PABEHCTB | yepapencTsa ¢ OqHOM o
a (7 u) IIpuMeHsITh CBOiiCTBA HEPABEHCTB B XOJE http://www.problems.

NEPEMEHHON U UX PEILICHUE.
CuHcTeMBbl JINHEHHBIX
HEpPABEHCTB C OJHOM
IMepPEMEHHOM M HX pelICHUE.
N3ob6paxenue pemeHns
JIMHEHHOTO HEPaBEHCTBA U

peueHus 3aaad.
PemiaTs MHEiHBIE HEPABEHCTBA C OAHOM

TepeMeHHO1, n300pakaTh pelIeHne HEpaBEHCTBA
HA YHCIIOBOM MPSIMOH.
Pemate  cucremsl

JIMHEHHBIX HCPABCHCTB,

ru
http://kvant.mccme.r
u
http://www.allmath.r
u



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://math.ru/
http://mathematics.ru/
http://www.problems.ru/
http://www.problems.ru/
http://kvant.mccme.ru/
http://kvant.mccme.ru/
http://www.allmath.ru/
http://www.allmath.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://math.ru/
http://mathematics.ru/
http://www.problems.ru/
http://www.problems.ru/
http://kvant.mccme.ru/
http://kvant.mccme.ru/
http://www.allmath.ru/
http://www.allmath.ru/

HUX CUCTEM Ha YHUCIOBOU
psIMOI

M300pakaTh pEIICHUE CHCTEMBl HEPAaBEHCTB Ha
YUCIIOBOU MPsIMOM

DOyHKIUH. ITonsaTHE QYyHKIIHH. Hcmoap30BaTh (yHKIIMOHAIBHYIO http://school-

OcHoBHBIE OO0JacTh onpeaeiiCHUs U TEPMHUHOJIOTHUIO U CUMBOJIUKY. icollection.edu.ru/

TOHSATHS MHO>KECTBO 3HAYCHU U BoruucasaTs 3HaUYeHUS (YHKIIUHA, 3 JaHHBIX http:/math.ru

(2 9) pyHKIIMN. dbopmynamu (mpn HEOOXOIUMOCTH http://mathematics.ru

CrocoObl 3a/iaHust GYHKIHUH. | HMCHOJB30BaTh KaJIBKYJSITOP); COCTABJSITH :
Ta0aUIbl 3HAYEHUI (QYHKIINH. http://www.problems.

ru
http://kvant.mccme.ru
http://www.allmath.ru

DyHkimu. I'padux dpyHkIHM. CrpouTth 110 ToukaM rpaduku GyHKIUHA. http://school-

Yucnosple | CsoiicTBa QyHKIMH, HX OmnuceiBaTHL cBOMCTBA QYHKIIMH HAa OCHOBE €€ |co|lection.edu.ru/

¢yukuun (5| orobpaxeHue Ha rpaduke rpaduueckoro mnpeacTaBiIeHUsI. http://math.ru

4) YreHnue U NoCTpOCHUE HUcnonb3oBaTh (GyHKIIMOHAIBHYIO

rpaduKoB GYHKIIHIA.
ITpumepsn! rpaduxkoB
(pyHKIHH, OTpaXkarOIINX
peanbHBIE IPOLIECCHI.
DyHKIUH, OMHUCHIBAIOIINE
OpsIMyI U 00OpaTHYIO
MIPONOPIUOHAIbHEIS
3aBUCHUMOCTH, UX Ipa(uKH.
I'mnepOouna.

I'padpuk pyskmum y = X2.
DyHKIIHA Y = X2, Y = X3,
y=X%X, y=IxlI

TEPMHUHOJIOTHIO U CUMBOJIUKY.

HccnenoBaTs mpumeps! rpaukos,
OTpaXkaIIIUX PEATbHBIC IPOIECCHI U SIBICHUSA.
IIpuBoaANTHL IpUMEPHI IPOLECCOB U ABIEHUH C
3aJITaHHBIMH CBOMCTBaMHU.

Hcnonp30BaTh KOMIBIOTEPHBIE MPOTPAMMBI
JUTS TIOCTPOCHUS TPaUKOB QYHKITUHA U
M3y4eHUS] UX CBONWCTB

Haxoauts ¢ nomoniso rpaduka GyHKINN
3Ha4YeHHE OJJTHOW U3 paccMaTPUBAEMBIX
BEJIMYMH 110 3HAYECHUIO JIPYTOil.

B Hec/10KHBIX CJIy4asiX BHIPAKATH

http://mathematics.ru
http://www.problems.
ru
http://kvant.mccme.ru
http://www.allmath.ru
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rpaduueckoe perieHue
YpaBHEHUI U CHCTEM
ypaBHEHUN

hopmynoll 3aBUCUMOCTh MEXKIY BCIUIMHAMI.
OnuceIBaTh XapakTep U3MEHEHHs OJHOU
BEJIMYMHBI B 3aBUCUMOCTH OT U3MEHEHUS

Jpyrou

PacnosnaBaTth BUABI H3y4YaeMBbIX (YHKIIHA.
IMoxka3pIBaTh cXeMaTH4YeCKH MOJI0KEHH e HA
KOOPAMHATHOM MJIOCKOCTH rpa)uKoB
bynkuuii Buga: y =x2,y = X3,
y=x,y=IxL

HUcnoub3oBaTh PYHKIHOHAIBHO-
rpajpuyeckue npeacTaBjJeHHs Ui pellleHUs
M HCCJIe0BAaHNs YPABHEHUN U CHCTEM
YPABHECHMH.

IIpumMensTh UG pPoOBLIE pecypchl 1JIs
nocrpoeHusi rpagpukoB GyHKUUH

IloBTOpEHUE M
00001IIEHIE
B w

IToBTOpEHUE OCHOBHBIX
TMOHATHUH M METOIOB KYypCOB
7 u 8 KilaccoB, 00oOlIeHHE
3HAHUU

Bblﬁl/lpaTb, NPpUMEHATDH, OLCHUBATDH CIOCOOBI

CpaBHEHUS yucedn, BBIUNCIICHUH,

npeoOpa3oBaHUI BBIPAXKEHUH, peleHus
YpaBHEHUH.

OcyiecTBJasATh CaMOKOHTPO.Ib

BBIIIOJIHSAEMBIX JEUCTBUH U CaMOIIPOBEPKY
pe3yiibTaTa BBIYHUCICHUN, TpeoOpa3oBaHUM,

IIOCTPOEHUH.
Pemiate 3agaum U3  peasibHOM  KM3HHM,
NPUMEHATh MaTeMaTUYeCKHe 3HAHUA A

pelIeHns 3a1a4 U3 APYrux NpeaMeTOB.
Pemrath TekcTOBBIE 3a/1a4M, CpPAaBHUBATD,
BbIOMPATHCNOCOOBI PEIICHUS 3a/1a9n

http://school-
collection.edu.ru/

http://math.ru
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http://www.problems.
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9 kJjacc

Ha3Banue JJIeKTPOHHbIE
pasaena OcHoOBHOe cofiepkanue OcHOBHBIE BH/IBI 1eITeTbHOCTH (uupposbie
(TeMbI) 00y4Jarommxcst o0pa3oBaTeJILHbI €
Kypca (4ucjio pecypcbl)

JacoB)

Yucaa u PanuoHaJ bLHBIE YHCIA, Pa3zBuUBaTh MIPEICTABIEHNS O YMCIaX: OT MHOXecCTBa |http://school-
BLIYMCJICHAS. |[MPPAIOHATBHBIC YHCIIa, KOHEUHBIC [HATYPAJIbHBIX YKCeN 0 MHOKECTBA ISHCTBUTENRHBIX [collection.edu.ru/
JleficTBUTEbH [ OECKOHEUHBIE AECATUYHBIE JPOOU. [dHCElL. http://math.ru

pie yncaa (5 4)

MHOXXECTBO lleﬁCTBI/ITCHBHbIX
YHCe; ACHCTBUTENbHBIE YNCIa KaK
0ECKOHEUHbIE IECATHYHBIC APOOH.
B3auMHO onHO3HaYHOE
COOTBETCTBHE MEXAY MHOXKECTBOM
NefiCTBUTEIBHBIX YUCE U
MHOXKECTBOM TOYEK KOOPIAUHATHON
mpsimoii. CpaBHEHHE
NefiCTBUTEIBHBIX YUCElI,
apu(pMeTHYECKUE EUCTBUS C
NefiCTBUTEIbHBIMU YUCIIAMH.
[TpubmmkeHHOE 3HAYCHUE
BEJINYMHBI, TOYHOCTD NPHOIIMKCHUS.
Oxpyrienue yncen. [Ipukuaka u
OLICHKA PE3YJIbTATOB BHIYMCICHUH

O3HAKOMUTBLCS C BOBMOXKHOCTBIO MTPEJICTABICHUS
TEMCTBUTENILHOIO YHCIIA KaK OECKOHEYHOMN
IMEeCATUYIHON NpoOH, MPUMEHATH ECATUIHbBIE
MPUOTVHKEHUS PaLllMOHAIBHBIX M HPPALMOHATBHBIX
YHCE]L.

IN300paskaTh 1eHCTBUTENbHBIC YUCIIA TOUKAMHU
KOOPAMHATHOM IPSAMOI.

3anucbIBaTh, CPAaBHUBATD U YIIOPSA0YHUBATH
TeCTBUTENBHBIE YHCA.

BEITIONHATE, COYeTasi yCTHBIE M IIChbMEHHBIE IIPUEMEI,
aprudMeTHIecKre JeUCTBUS ¢ PalliOHATbHBIMA
UMCIaMK, HAXOAWTh 3HAYEHUS CTCIICHEH ¢ LEIbIMHU
TTOKa3aTeISIMH U KOPHEW; BEITUCIISATH 3HAUCHUS
YHCTIOBBIX BBIPAKECHHH.

[Tomy4uTh TIpeACTABICHNE O 3HAYNMOCTH
MEACTBUTENBHBIX YHUCEN B MPAKTHUECKOMN
IesITEeILHOCTH YeJIOBEKa.

IAHAJIM3UPOBATh M JENaTh BBIBOJBI O TOYHOCTHU

HpI/I6J'II/I)KeHI/I$[ HeﬁCTBHTCHLHOFO quciia rnpyu peuIcHumn

http://mathematics.ru

http://www.problems.

ru
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http://www.allmath.r

u



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://math.ru/
http://mathematics.ru/
http://www.problems.ru/
http://www.problems.ru/
http://kvant.mccme.ru/
http://www.allmath.ru/
http://www.allmath.ru/

Bajad.

OKpyrJasiTh IeHCTBUTENbHBIC UUCIA, BBITIOIHATD
MPUKUIKY pe3yabTaTa BRIYUCIICHUH, OIIEHKY
BHAYEHUH YHUCIOBBIX BHIpAKEHUH.

BHAKOMUTBCS C UCTOPUEH Pa3BUTHUSI MATEMATHUKU

YpaBHeHnusi u
HepaBeHCTBA.
YpaBHeHus ¢
O/THOI
nepeMeHHOI

(8w

JIuneiitHoe ypaBHEHUE.
Pemienue ypaBHEeHUH,
CBOJSIIUXCS K JIMHEHHBIM.
KBagpaTHoe ypaBHEHUE.
Pemenue ypaBHeHUI,
CBOJAIIMUXCA K KBaApaTHBIM.
bukBagpaTHble ypaBHEHUS.
IIpuMeps! pemieHus
YPaBHEHUH TpEThEU U
4eTBEPTOH CTENeHEeH

Pemienue qpoGHO-
panoHaIbHBIX YPaBHEHUI.
PerreHre TEKCTOBBIX 3aJ1a4
anreOpanyecKuM METOAO0M

Pa3JIOKEHHUEM Ha MHOXKUTECJIN.

OcBauBaTh, 3alIOMUHATH M MPUMEHAThH
rpaduyecKkue MeTOABI IPU PELICHUH
YpaBHEHMIl, HEPABEHCTB U UX CHCTEM.
Pacno3naBaTh leJible U IpOoOHbIe ypaBHEHUS.
PemaTthb TuHeliHbIe U KBaJpaTHbIE YPAaBHEHHUS,
[YpaBHEHHUsI, CBOJSIIIIMECS K HUM, IIPOCTEHIIne
MpOOHO-pallMOHAIBHBIE YPaBHEHUS.
IIpeajaratb BO3MOXKHBIE CIIOCOOBI pelIeHUs
TEKCTOBBIX 3a/1a4, 00CYyKIaTh UX U pelIaTh
TEeKCTOBBIE 3aJla4l Pa3HBIMU CIIOCO0aMU.
3HAKOMHUTBLCS C MCTOPHEH pa3BUTHS
MaTeMaTUKHU

http://school-
collection.edu.ru/

http://math.ru
http://mathematics.ru

http://www.problems.

ru
http://kvant.mccme.ru

http://www.allmath.r

u



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://math.ru/
http://mathematics.ru/
http://www.problems.ru/
http://www.problems.ru/
http://kvant.mccme.ru/
http://www.allmath.ru/
http://www.allmath.ru/

YpaBHeHuUS U
HepaBeHCTBA.
Cucrembl

ypaBHeHwuii (8

1)

JIuHeiiHOe ypaBHEHHE C ABYMS
[IEPEMEHHBIMU M €T0 TpaduK.
Cucrema ABYX JIMHEHHBIX
YpaBHEHUI ¢ ABYMS
IEepEeMEHHBIMHU U €€ pelIeHHE.
Pemenue cucrem

IByX ypaBHEHHH, OJHO U3
KOTOPBIX JUHEHHOE, a Ipyroe
— BTOPOU CTEHEHHU.
["paduueckast MHTEpIIpETALIHS
CHCTEMBbI yPaBHEHUH C IBYMS
rnepeMeHHbIMU. Pelienue
TEKCTOBBIX 3a7a4
aireOpanyeckum crocooom

OcBanBaTh U MPUMEHATH NPUEMBI PEIICHUS
CHCTEMBI JBYX JINHEHHBIX YpaBHEHHH C
MBYMSI TIEPEMEHHBIMU U CUCTEMBI IBYX
[YpaBHEHHI1, B KOTOPBIX OJJHO ypaBHEHUE HE
SIBJIsIETCS] IMHEMHBIM.

Hcnmoab30BaTh GyHKIMOHAIBHO-TpadUIECKHe
MpEeICTaBICHHS JUIsl pelIeHUus U UCCIeI0BAHUS
YPaBHEHHI U CHCTEM.

AHAJIN3HPOBATH TEKCTHI 33724, pelIaTh UX
anreOpandeckuM CII0COOOM: MePeXoaUuTh OT
CIIOBECHOI (POPMYJIMPOBKH yCIOBHUS 3a/Ia4H K
anreOpandeckoil MOJIeIN MyTEM COCTABIICHUS
CHUCTEMBI ypaBHCHHU; peliaTh COCTaBICHHYIO
CHUCTEeMY ypaBHEHHMI; HHTEPIPETUPOBATH
[pe3ysbTaT. 3HAKOMHUTECS ¢ UCTOPHUEI pa3BUTHS
MaTEeMaTHUKH

http://school-
collection.edu.ru/

http://math.ru
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YpaBHeHHUS U

YHucioBrie HCpaBCHCTBaA U

YuTaTh, 3aIHCHLIBATH, IOHUMATD,

http://school-

HEPaBeHCTBA. | KX CBONCTBA. HHTEPNPETHPOBATHL HEPABEHCTBA; collection.edu.ru/
Hepagencrsa | Jluneiinble HepaBeHCTBAa C HUCIIOJIB30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO. http;//math_ru
(9w OJIHOII mepeMeHHOW ¥ UX | BBIMOJHATHL IpeoOpa3zoBaHUs HEPABEHCTB, http://mathematics.ru
pelieHue. HCII0JIB30BATh LIS [IPeOOpa3oBaHus http://Aww.problems
Cucremsl JIMHERHBIX CBOMCTBA YHCIIOBBIX HEPABEHCTB. : : :
HEPaBEHCTB c onHOW | Pacmo3HaBaTh JMHEWHBIC U KBaIpaTHBIE ru
MMEpEeMEHHON U UX pPCIICHHUE. | HepaBeHCTBa. Pemrarh JuHeHHbIE http://kvant.mccme.ru
KBampaTHble  HepaBeHCTBa HEpPAaBEHCTBA, CUCTEMBI JIMHEHHBIX http://www.allmath.r
U UX pellieHue. HEPAaBEHCTB, CUCTEMbI HEPABEHCTB, U
['paduueckast BKJIIOUYAIOIIUX KBaApaTHOE HEPABEHCTBO, U B
UHTEPIpETAINs HEPaBEHCTB peuiaTh uX; 00CYKAATH [OTyUYCHHBIC
U CHCTEM HCPABCHCTB C | PpEIICHUS.
JIBYMs IEPEMEHHBIMU N300paxkaTh pelIcHHC HEPaBEHCTBA W
CHCTEMbl ~ HEPaBCHCTB  HA  YHCJIOBOM
pPSIMOIA, 3anMChIBATH pelieHue c
[IOMOII[IO CHMBOJIOB.
Pemarp KBaJ[paTHbIC HEpaBCHCTBA,
UCTIONB3Ys TpaduUecKue MPeICTaBICHUSL.
OcBanBaTh 1 NPUMEHATh HEPABEHCTBA TIPU
pEIleHUH pPa3lInYHbIX 3a/1ad, B TOM YHCIE
PaKTHKO-OPHEHTHPOBAHHBIX
DyHKIMH Ksanparnanas ¢pyHKums, Pacno3sHaBaTh BUJIBI M3ydaeMbIx (QyHkuwmit; http://school-
(9 u) e¢ rpad UK U CBOUCTBA. WLTIOCTPUPOBATH cxematudecku, (collection.edu.ru/
ITapabona,kooparHATHI 00BSICHATH PacCIIOIOKEHHUE Ha http://math.ru
BEPIIUHBI TapaboIIbl, OCh KOOPJIHHATHOU [JIOCKOCTH rpaduKoB |httn-//mathematics.ru

CUMMETPHUH NapadoIIbL.
CrerneHabie GYyHKIIUA C
HaTypaJbHBIMU

Gyukmuit Buma:y = kx, y = kx + b, y =
—

kix, y =ax3, y =ax®,y = ¥ X, y=IxIB

3aBUCHUMOCTH OT 3HAaYeHUU K03} (PHUINEHTOB;

http://www.problems.

ru
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http://kvant.mccme.ru

http://www.allmath.r
u

nmokasarenssMu 2 u 3,ux
rpavKu U CBOMCTBA.
I'padurn byuxuuii: y = KX,
y=kx + b, y=k/xy-=
ax?,

OINUCHIBaTh UX CBOICTBA.

Pacno3naBaTh KBaJpaTHYHYIO (DYHKIHIO 1O
dbopmyse. [IpuBOAUTH PUMEPHI
KBaJAPAaTUYHBIX 3aBUCHMOCTEH H3pealbHON
JKU3HHU, (U3MKH, T€OMETPHH. BBIABIATE U

y=acy= Xy=Ixl| 00001maTe 0cobeHHOCTH Tpaduka
KBaJpaTudHOW QyHKIMK Y = ax2 + bx + c.
CTtpouts 1 M300pakaTh CXEMaTUUECKH
rpaduky KBaJpaTUIHBIX (DYHKIIHIA,
3aJlaHHBIX (popMmynamu BuAa Y = ax2, y = ax2
+qg,y=a(x +p)2, y=ax2 + bx + c.
AHaTM3UpOBaTh U IPUMEHSTH CBOHCTBA
U3YYICHHBIX QYHKUUN [JSI UX MOCTPOCHUS, B
TOM YHCJIC C MOMOLIBIO HHU(POBBIX PECYPCOB
nciosrie ITonsitue YHCIOBOMN OcBauBaTh W npuMeHsiTb  uHxexcuple NttP://school-
MOCIIE0BATEN | 110 1eJ0BATENBLHOCTH. 0003HaveHus, CTpOUTH peuesnie [cOllection.edu.ru/
bHOCTH (9 1) 3amanue BbICKa3bIBAHHUSI c ucronb3oBanueM http://math.ru
[TOCIIeI0BATEIEHOCTH TEPMMHOJIOTUY, ~ CBSI3aHHOW ¢ NOHATHEM |http://mathematics.ru
peKyppeHTHO# (HOpPMyIOi H | IOCIEHOBATEIBHOCTH. http://www.problems
¢dbopmyIoii N-ro useHa. Ananu3upoBarb  (QopMynry N-ro  wieHa : ) )
Apudmernyeckas M | IOCIeNOBATENBHOCTM WM pekyppeHTHyio [Y
reoMeTpUYECKast dhopmyiry u BBIYHCJISITH wrennr  NUtP://Kvant.mccme.ru
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nporpeccud. @opmyIsl N-ro I0CJICIOBATEIBHOCTEH,  3aJaHHbIX  STHMA http://www.allmath.r
uyjleHa apudmeTudeckod u dhopmynamu. u
TeoOMETPUIECKOMN YcraHaBauBaTh 3aKOHOMEPHOCTh B [
MIPOTPECCHI, CyMMBI IIOCTPOCHHH  IIOCJIEI0BATEIIBHOCTH, eciau
MEPBBIX N YJICHOB. BBINKMCAHBl IIEPBBIE HECKOJBKO €¢ YJICHOB.
N3obpaxxenue YJICHOB Pacno3snaBarthb apu(MeTHIECKYIO u
apupMeTHIEeCKOH U | IeOMETPUYECKYIO0 MIPOrPECCUM TIPU Pa3HBIX
reoMeTpUIECKON criocobax 3agaHusl.

mporpeccuii  Toykamd Ha | Pemarb  3agaum ¢ HCIOJIb30BaHUEM
KOOPAMHATHOM IIIOCKOCTH. dbopmyn n-ro uneHa apudMeTHYECKOH U
JIMHenHbIN u reoMeTpUIECKON pOorpeccui, CYMMBI
SKCIIOHEHUMAJIBHBIN POCT. MEPBBIX N YJICHOB.

C1105KHBI€ NPOLEHTHI H300pamarTs 4YjeHbl I10CJIE0BATEIBHOCTH

TOYKaMH Ha KOOPJWHATHOH MIOCKOCTH.
PaccmatpuBaTh npuMepsl IPOLIECCOB U SBICHUM

U3 pealbHOM  JKU3HM,  WUIIOCTPHPYIOIIUE
U3MEHEHHe B apH(METHYECKOil IMporpeccud, B
TeOMETPUYECKOM  TpOrpeccuy;  H300paxkaTh

COOTBETCTBYIOIIUE 3aBUCUMOCTH TpaduiecK.
Pemrare 3agauM, CBS3aHHBIE C  YHCIOBBIMH
[IOCJENOBATENLHOCTAMH, B TOM YHCIE 3aJa4yd W3
peanbHOW KH3HU C HCIOJb30BaHUEM IH(PPOBBIX
TEXHOJIOTAI (3TEeKTPOHHBIX Ta0IuII,
rpadUIecKoro KambKyasITopa U T.IL.).

Pemiath 3afaun Ha CIOXKHBIC MPOILEHTHI, B TOM
ypcle 3aJaddl W3 peajbHOW MpakTukd  (C
HCTIONF30BaHUEM KAITBKYIATOPA).

3HAKOMUTHCS C UCTOPHEH Pa3BUTHS MaTEMATHKH



http://www.allmath.ru/
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IloBTOpEHMeE,
00001IEHHE,
cucTeMaTH3aI|

WS 3HAHMIA
(10 9)

Uuciaa v BHIYUCJIEHU (3aIUCh,
CpaBHEHUE, NEUCTBUS C
1efiCTBUTEIBHBIMH YHUCIIAMH,
YHUCIOBAs MPsSMast; MIPOIEHTEHI,
OTHOIIIEHHUS, TPOTOPIIHH;
OKpyTJIeHHUE, MPUOITHIKEHHE,
OIIEHKA; PEIIEHUE TEKCTOBBIX
3agad apupMETHICCKUM
CrIocoOom)

AnreOpanyeckue BBIPAYKEHUSI
(Tpeobpa3oBaHKe anreOpandecKux
BBIPAKCHUH, JIOITyCTUMBIE
3HAUCHMSI)

OyHKIMKM (ITOCTPOCHHUE, CBOWCTBA
M3y4YEeHHBIX GbyHKLMIT;
rpaduueckoe perieHre ypaBHeHUH
U UX CHCTEM)

OmnepupoBaTh NOHATHAMH: MHOXECTBO,
MTOJAMHOKECTBO, oneparuu HaJl
MHOYECTBaMU; HCIO0JIb30BATh
rpadudeckoe  MPEeACTaBICHHUE  MHOXECTB
JUIL  ONKCAaHUs pealbHBIX TMPOIECCOB U

SIBIIGHUM, MOpU pEUIeHUM 3aJad W3 JAPYyTHUX
Y4eOHBIX MTPEIMETOB.

AKTyaan3upoBaTh TEePMHUHOJIOTH IO "
OCHOBHBIe  JIeliCTBHUSA, CBSI3aHHbIE c
4YHCcJIaMHU. HATypaJibHOE YHCIIO, MPOCTOE U
COCTaBHOE YMCJIA, JACJIUMOCTh HATypaJbHBIX
4yycell, MPU3HAKU JCITUMOCTH, I€J0€ YHUCJIO,
MOAYJIb YUCJia, OOBIKHOBEHHAs U JSCATHYHAS
Zpodu, CTaHApPTHBIN BUJ 4yuca,
apudmernueckuii KBaJpaTHbIH KOPEHb
BeimonnsaTe  geicrsus, CpaBHUBAaTb U
YHOpPsIIOYMBATh YHCJIA, NPEICTaBIATh YHUCTa
Ha KOOPAWHATHOM NPSIMON, OKPYIJISITh YUCJIA;
BBITIOJIHATH NPUKUIKY WU OIEHKY pe3yibTara
BBIYMCIIEHUI.

PemaTe TexcToBBIE 3a/1aUn apUPMETHIECCKUM
crioco6oM. Pemare mnpakTHUecKue 3ajauu,

collepKalliiue  TMPOIEHTHI, [OJH, YacTH,
BBIpQKAIOMINE 3aBUCUMOCTH: CKOPOCTh —
BpeMst — paccTrosiHue, IeHa —

KOJTUYEeCTBO— CTOUMOCTH, 00BEM PabOTHl —
BpeMsi — TIPOU3BOJAUTEILHOCTD TPy/Ia.

Pazbuparps peanbpHBIC KU3HCHHBIC CHTYaIlUH,
(GopmynupoBaTh WX Ha SI3BIKEC MATCMATHKH,

http://school-
collection.edu.ru/

http://math.ru
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HaxXoJUuThb peuIcHue, MMPpUMCHSA
MaTeMaTHYCCKUI alirapar,
HUHTCPHIPECTUPOBATH PE3YyJIbTaT

OHepHpOBaTL IIOHATHUAMMU CTCIICHb C

LeIbIM  TOKazaTejaeM,  apuMeTHYeCKHit
KBaAPATHBIH KOpCHB, MHOTOYJICH,
anredpandeckas 1po0b, TOKIECTBO.

BbInoJHSTH OCHOBHBIC JIeHCTBHS:
BBIIIOJIHATH pacueTsl 1o dbopmynam,
peoOpa3oBbIBATH 1esble, JIpoOHO-
pallMOHAJIbHBIC BBIPAXXCHUA M BbBIPAXCHUA C
KOPHSIMH,  PCAJM30BBIBATH  Pa3JIOKCHHUE
MHOTOYJICHA Ha MHOXXHUTEJIH, B TOM YHCIE C
HCIIOJIb30BAHUEM bopmy pa3zHoCTH
KBaJpaTOB W KBajgpara CyMMbI M Pa3HOCTH;
HAXOIIUTh JIOITyCTUMBIC 3HAYCHUS

IIEPEMEHHBIX U1 APOOHO-PaIlMOHATBHBIX
BBIP@)KEHUM, KOPHEU.

MogaenupoBaTh ¢ MOMOIIBIO (OPMYT peasbHbIC
TIPOLIECCHI U SIBJICHUS

OnepupoBarh mnoHsTUsMU: (QyHKIWs, TpaduK
GbyHEKIMM,  HyTH — QYHKIOUH,  [OPOMEXYTKA
3HAKOIOCTOSTHCTBA, MPOMEXYTKH BO3PACTaHMS,
yOBIBaHMS, HANOONBIIIEE ¥ HAaNMEHbIIIEE 3HAUCHHS

hyHKIIH.

AHAJIN3UPOBATH, CpaBHMBaTh,  00CYX/IaTbh
CBOICTBa (YHKIIUH, CTPOUTH UX TPaHKH.
OmnepupoBarts TIOHATHSIMU: npsMast

IPONOPHUOHAILHOCTD, O6paTHa$I




MPONOPIHMOHANBHOCTD,  JIMHEWHass  QyHKIWS,
KBaJpaTH4IHas QyHKIM, apadoia, rurepoona.
Hcnoab3oBaTh rpadukd  JUis  ONpe/eNcHUs
CBOICTB, MPOLECCOB M 3aBHCUMOCTEH, JUIS
pelIeHns 3a7a49 U3 APYruX Y4eOHBIX MPEAMETOB U
peasbHON JKM3HH;, MOMECIHPOBATH C TMOMOIIBIO
rpaduKoB peanbHbIe TPOIECCHI U SBICHHS.
Boipaxkath (GopMynaMH 3aBHCHMOCTH MEKIY
BCIIMYNHAMH

IIpu paspaborke paboueil mporpaMMbl B TEMaTHYCCKOM ILIAHUPOBAHMH JOJDKHBI OBITH YUYTEHBI BO3MOXK-
HOCTH HCIIOJB30BaHUSI IJICKTPOHHBIX (LH(PPOBBIX) 00pPa30BATEIBHBIX PECYpPCOB, SIBILIIOLIUXCS y4eOHO-METO-
JUYECKUMHU MaTepuasaMu (MyJbTHMEIUIHBIC I[POTPaMMBI, JJCKTPOHHBIC YYEOHHKH U 3aJa4HHUKH, DJICK-
TPOHHBIE OHOJIMOTEKH, BHPTyaJibHbIE JAa0OpPaTOPHUH, HWTPOBBIE MPOTPAMMBbI, KOJUJIEKIMU HUGPOBBIX 00pazo-
BaTEJIBHBIX PECYPCOB), HCIOJIB3YEMBIMH [JsI OOYYEHHS W BOCIHTAHUS PAa3JHYHBIX TPYII I0JIb30BaTelCH,
[IPEICTaBICHHBIME B JJIEKTPOHHOM (UH(GPOBOM) BHIC M DPEATU3YIOLUUMHU OuAaKkTHdeckue Bo3mokHoctu WKT,
COIEPIKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOIATEIHCTBY 00 0Opa3oBaHUH.




NMPUMEPHASA PABOYAA MPOrPAMMA
YYEBHOIO KYPCA «TEOMETPUSA». 79 KJIACCbI

LUENN U3YHEHWA YHEBHOT O KYPCA

«MareMaTHKy y»e€ 3aTeéM Y4YUTh HaJ0, YTO OHAa YM B IIOPSJIOK
OpUBOAUT», — IHCAJ BEJIUKUM pycckuil yueHbIH Muxaun
BacunseBuu JlomoHOCOB. M1 B 3TOM COCTOUT OJHa U3 ABYX Leyel
0Oy4YeHHsI TEOMETPUHM KaK COCTaBHOW YaCTH MaTeMaTHKH B IIKOJIE.
OTON 1enum COOTBETCTBYET JOKa3aTesibHAs JIMHUS IpernoaBaHUs
reomerpuun. Crenys npeacTaBieHHON pabouel mporpamMMe, HaYMHAas
C CeIbMOTO KJIacCa Ha YpOKax Ie€OMETPHH OOydYarolIuiics y4YHUTCs
MPOBOJAMUTE JIOKa3aTeIbHbIC pPacCy’XIAE€HHUs, CTPOUTH JIOTHYECKHE
YMO3aKJIIOUEHUsI, JOKa3bIBaTh MCTUHHBIE YTBEPKIECHHUS U CTPOUTH
KOHTPIIPUMEPHI K  JIOKHBIM, IPOBOJUTH  PACCYKJIEHHUS  «OT
MPOTUBHOTO», OTJIHYaTh CBOMCTBA OT MNPU3HAKOB, (HOPMYIHMPOBATH
oOpaTHbIe YTBEpPXKJCHUs. YUYCHUK, OBJIAJICBIIUH HCKYCCTBOM
paccyx/aTh, OyJeT NMPUMEHSTh €ro M B OKpy’Karolei xuzHu. Kak
nucan reomerp u neparor HWrops ®denoposuu Ilapsirun,
«JIIOJbMH, MOHUMAIOIIMMHU, YTO TaKOe€ J10Ka3aTeJIbCTBO, TPYAHO H
JlakKe HEBO3MOKHO MAaHUITYJIUpOBaTh». M1 B 3TOM COCTOUT Ba)KHOE
BOCIIMTATEIbHOE 3HAYEHUE H3YUYCHHUs] TI'€OMETPHUH, IIpUCYIee
HMMEHHO OTE€YECTBEHHON MaTeMaTH4YeCKOM mkoye. Bmecre ¢ tem
aBTOpPBI IPOTPAMMbl MPEJOCTEPETraroT YUYUTEIsT OT H3JIUIIHEro
popmanuszma, O0OCOOEHHO B OTHOIICHHHM Ha4dajl W OCHOBaHHU
reomerpuu. Ppaniy3ckuii marematuk JKan JlpeoHHE IO >TOMY
MOBOAY BBICKazalica Tak: «YTo KacaeTcsl JIEJIUKATHONH HpoOIeMBbl
BBEJICHUSI «aKCHOM», TO MHE Ka)XE€TCsl, 4YTO Ha IMEepBBIX ITopax
HY»XHO BOOOIIe wu30erarb TMPOU3ZHOCUTHL caMO 3TO cJoBo. C
JApPYrol K€ CTOpPOHBI, HE CcJeAyeT YyOyckaTb HHU OJHOU
BO3MOXXHOCTH  J1aBaTh IPUMEPHI  JIOTHYECKUX  3aKJIIOYCHUM,
KOTOpble Kyna B OoJibIIell Mepe, 4eM HuAes aKCUOM, SIBISIOTCS
WCTUHHBIMU U €TUHCTBEHHBIMHU
JIBUTATESIMH MaTEMaTHYECKOTO MBIIIICHUSD.

Bropoii menpio u3y4eHUs] TEOMETPHUH SIBIISIETCS HCITOJIb30BaHHE
e¢ KaKk MHCTPYMEHTa NpPH PEHICHHH KaK MaTeMaTHYeCKHX, TaKk M
MpaKTUYECKUX 3aJad, BCTPEUAIOIIMXCS B pPEaJIbHOW JKU3HHU.
OKOHUMBIINIT KypC T€OMETPHH IIKOJHHUK JOJDKEH OBITh B
COCTOSIHUM  ONPEJENINTh TEeOMETPUUECKyo (urypy, omnmcarhb
CIIOBAaMHM JAaHHBIH YEepPTEK WIN PHUCYHOK, HAWTH TUIOMIAllb
3€MEJILHOTO  yYacTKa,  paccuuTaTh HEOOXOAUMYIO  JUTUHY
OITOBOJIOKOHHOTO Kaleiss win TpeOyeMble pa3sMephbl rapaxka st
aBTOMOOMJIsA. OTOMY COOTBETCTBYET BTOpasi, BBIYUCIUTEIbHAS
JIMHUS B W3YyYEHUH TE€OMETpPHHM B IIKose. JlaHHas mnpakTudeckas
JIUHUS SBISIETCS HE MEHee BaXKHOHU, ueM mnepBas. Eme Ilmatorn



MPEeANUCHIBal, 4TOOBI «rpaxmaHe [IpekpacHOro ropojia HH B KOEM
cllyyae HE€ OCTaBJSIJIM TEOMETPUIO, BE€Ib HEMAaJOBAXKHO JIaXe
mobouyHOe €¢ TPUMCHCHHE — B BOCHHOM Jejie Ja, BIIPOYEeM, U BO
BCEX HayKax — JJis JIy4IIETO MX YCBOCHHUs: MBI Bellb 3HAaeM, Kakas
OCCKOHEYHAsl pa3HUIA CYIIECTBYET MEXKIY YEIOBEKOM IPUYACTHBIM
K TeOMEeTpUM W  HenmpuyacTHbIM». JlIsi  2TOro  yuuTesto
PEKOMEHAyeTCsl MNOAOMpPAaTh 3aJadd IPAKTHYCCKOTO XapakTepa It
paccMaTpuBaeMblX TeM, YYUTh JETel CTpPOUTh MaTeMaTH4YecKue
MOJIEJIM pealbHbIX >KU3HEHHBIX CHUTYyallui, MPOBOJUTH BBIYHUCICHUS
M OlLIEHMBATh aJIeKBaTHOCTh IIOJIydeHHOro pe3yJbrara. Kpaiine
Ba)XHO TMOMYCPKUBATH CBSI3U TEOMETPUU C JAPYTUMH MpeIMeTaMu,
MOTHBHPOBATh MCIIOJIL30BATh OIPEACICHUS T€OMETPUUYCCKUX (PUTYD
U TOHITUH, JEMOHCTPUPOBATH MNPUMEHEHHUE TMOJYUEHHBIX YMEHUU B
busuke W TEXHUKE. DTHU CBs3M HAWOOJCe SPKO BUIHBI B TEMax
«BexkTopb», «Tpuronomerpuueckue COOTHOIICHUS, «Meton
koopauHaT»u «Teopema [Tudaropar.

MECTO YYEBHOrO KYPCA B YYEBHOM [JIAHE

CornacHo yueOHOMY IUlaHy B 7—9 kiaccax M3ydaercsi y4eOHbIN
Kypc «l'eomeTpusi», KOTOpBIM BKJIIOYAeT CIEAYIOIINE OCHOBHBIC
paszmensl conepxanua: «['eomerpudeckue (QUIYpbl M HUX CBOHCTBaY,
«M3MepeHne reomMeTpUyYecKHX BEJIWYMH», a Takxke «JlexapToBsl
KOOPAMHATHI Ha INIOCKOCTHY», «BeKTopnl», «/IBMKEHUS IUIOCKOCTH
u «IIpeoOpazoBanus mo00us».

VYu4yeOHBII MJIaH NOpeayCcMaTpuBaeT H3YyYEeHHE TI€OMETPHHM Ha
0a30BOM YpOBHE, HCXOJi U3 He MeHee 34 y4eOHBIX 4acoB B y4eOHOM
roay, Bcero 3a Tpu roga obydenuss — He meHee 102 wyacos.




COAEPXAHME YHEBHOIO KYPCA
7 Knacc

Havanenbele nonsituss reomerpun. Touka, mpsiMasi, OTPE30K, JIyd.
VYron. Buael yrnoB. BeprukanbHble W CMEXHBIE  YTUIBL
Buccektpuca yrna. JlomaHnasi, MHOTrOyrojabHuK. IlapanieabHOCTs U
HepreHau- KyJISIPHOCTh HPSAMBIX.

CuMMeTpuYHbIe urypsr. OCHOBHBIE CcBOMCTBa oceBoi
cumMmeTpuu. [Ipumepsl cUMMETpUN B OKPY’KAIOIIEM MHpE.

OCHOBHBIE NOCTPOCHUS C IOMOIIBIO MUPKYJIsI WU JIMHEHKH.

Tpeyronpuuk. BpicoTra, mMeaunana, OucceKTpuca, WX CBOWCTBA.
PaBHOOenpeHHBII W pPaBHOCTOPOHHUN TpPEYrojbHHUKH. HepaBeHCTBO
TpEeyroJbHUKA.

CpolicTBa Y TPU3HAKK PABHOOSAPEHHOIO TPEyroJbHUKA.
IIpusHaku paBeHCTBa TPEYrOJIbHUKOB.

CpoiicTBa M MNpPU3HAKU TapayIeNbHBIX MNpsMBIX. CyMMma yIrijoB
TpeyroiabHUKA. BHeNIHNUE yTIIBI TPEYTOJIBHUKA.

ITpsamMoyronbHbII TPEYTrONbHHUK. CBolicTBO MeAUaHbl
HNPsIMOYTOJABHOTO TPEYyrojJbHUKA, TMPOBEACHHON K T'MIIOTEHY3E.
ITpusnaku paBeHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.

IIpstMOYTOJIbHBIN TPEYTOJILHUK € yIiIoM B 30°.

HepaBeHcTBa B reoMEeTpUM: HEPABEHCTBO TPEYIroOJbHUKA, Hepa-
BEHCTBO O JUIMHE JIOMaHOW, TeopeMa O OoJibllIeM yrie W OoJbliei
CTOpPOHE TpEyrojbHHUKa. IleprneHauKysssp U HaKJIOHHAas.

I'eomerpuueckoe Mmecto Touek. buccekrpuca yria u cepeauHHbIN
MEPHEHAUKYJISIP K OTPE3Ky KaK I'€OMETPHUYECKHE MeCcTa TOYEK.

OKpy’>XHOCTh U KPYyT, XOpZla U JUaMeTp, UX cBoiicTBa. B3anmHoe
pacnoyioKeHue OKpY>KHOCTH M mpsiMoi. KacarenpHass u cekymas K
OKpykHOCTH. OKpY>XHOCTh, BIHCaHHas B Yyroj. Bmnucannas wu
OINMCaHHAas OKPYKHOCTU TPEYyTOJIbHUKA.

8 knacc

YerpipexyronsHUKU. llapamnemorpamMm, €ro TIpU3HAKd U
cBolicTBa. YacTHBIE cily4yaum HapauieIorpaMMOB (IIPSIMOYTOJIbHUK,
poM0O, KBazgpaT), ©WX TpPHU3HAKK © CBOWcTBa. Tpamenus,
paBHOOOKas Tpamenus, ec CBOICTBa u IpU3HAKH.
IlpssMmoyronbHast Tpaneuus.

Meron yaBoeHuss menuanbl. LleHTpanbHas cummerpus. Teopema

@daneca u TeopemMa O NMPOMOPIHUOHAIBHBIX OTPE3KaX.

Cpennme JMHAM TpPEeyroiapHMKa W Tpameuuu. LleHTp wmacc
TPeyroJIbHHKA.

[Tomobue TpeyronbHHUKOB, Kodddunnuent mnonodbus. Ilpusznaku
MoJ00uss TpPeyroiabHHUKOB. [IpuMeHeHWe T1oa00us TpH pPEmIeHUH
MMPAaKTUYECKHUX 3a7ad.



CpolicTBa miomane reoMerpuueckux Guryp. Popmyssl s
IUIOIIaAN TPEYTOJIbHUKA, NapajuiesiorpamMMa, pomOa W Tpalleluu.
OTHomeHue Iomanaei mogooHsIX Guryp.

Brruncnenne momaneld TpPEeyrojJbHUKOB W MHOT'OYTOJIBHHUKOB Ha
KJIeTYaToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpwu
pelIeHun NpaKTUYeCKUX 3ajad.

CuHyc, KOCHUHYC, TaHI€HC OCTpPOTrO yrjia HpsSMOYTOJIBHOTO
TPeYTrOJbHHKA. OcHOBHOE TPUTOHOMETPUYECKOE TOX/JIECTBO.
Tpuronomerpuueckue Qynkuuu yrios B 30°, 45° u 60°.

BnucanHble M HEHTpaJIbHBIC YIJIbI, YTOJI MEXAY KacaTelIbHOW W
XOpAoH. VYTriabl MEXIy XOpAaMH W CeKyIMMH. BnucaHHble U
OIMMCaHHBbIC YETBHIPEXYTOJHLHUKHA. B3aMMHOE pacIioJIoKEHUE JBYX
okpyxHocTel. Kacanue okpykHocTteil. O0IMe KacaTelIbHbIC K JIBYM
OKPYKHOCTSIM.

9 knacc

Cunyc, kocuHyc, TaHrenc yrimoB or 0 mo 180° OcHoBHOe
TPUrOHOMETPUYECKOE TOXKAECTBO. DPOpMYIbl IIPUBEACHMUS.

Pemenue TpeyrospHukoB. Teopema KOCHMHYCOB UM TeopeMa
cuHycoB. Pemenue npakTMYeCKHX 3aJad C  MCIOJb30BaHUEM
TEOPEMBIKOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue mo00us. ITonoGue COOTBETCTBEHHBIX
DJIEMEHTOB.
Teopema 0 TpOU3BENEHUM  OTPE3KOB  XOpZA, TEOpPEMbI O
MPOU3BEJICHUHN OTPE3KOB  CEeKYIIMX, TeopeMa O  KBajapare
KacaTeJIbHOM.

BekTop, nnmmHa (MOAynb) BEKTOpA, COHAIPABICHHBIE BEKTOPHI,
MIPOTUBOMNOJIOKHO  HAIpaBJICHHbIE  BEKTOPBI, KOJUJIMHEAPHOCTH
BEKTOPOB, PABEHCTBO BEKTOPOB, OIIEpallud HAJl BEKTOPaMHU.
Pasnoxxenme BekTOpa IO JABYM HEKOJJIMHEAPHBIM BEKTOPaM.
Koopaunarer Bektopa. CKaJlsipHOE IIPOU3BEAEHHE BEKTOPOB,
MPUMEHEHHNE JJIsl HAXO0XKJACHUS JUIMH U YTJIOB.

JlekapTOBBl KOOPAMHATHI HA IUIOCKOCTHU. Y paBHEHUS NPSAMOU U
OKpPY’KHOCTH B KOOPJAHMHATaX, IIEPECEUEHUE OKPYKHOCTEU U
npsIMBIX. MeTOo/1 KOOpAWHAT M €Tr0 NMPUMEHEHUE.

IlpaBusibHBIE MHOTOYTrOJbHUKHU. JinHa OKpy»XHOCTU. I'panycHas
W paaguaHHas Mepa yrila, BBIYHWCICHHE UIMH JIyT OKpPY>KHOCTEH.
IInomane kpyra, CEKTOpa, CErMEHTA.

JBM>XKEHHUSI IUIOCKOCTH W BHYTPEHHHE CHMMETpUH (GUTyp
(pymeMeHTapHBIE  TIPEJICTABIICHUS). ITapannensHblii  mepeHOC.
IToBopor.



MIAHAPYEMbBIE NMPEAMETHbBIE PE3Y/IbTATbI OCBOEHMA MPUMEPHOW
PABOYEN MPOIrPAMMBI KYPCA (MO rOAAM OBYYEHUA)

OcBoenne yuebHOro Kypca «l'eOMeTpus» Ha ypPOBHE OCHOBHOIO
obtrero oOpazoBaHUs JIOJDKHO obecrieynBaTh  JTOCTHIKCHHE
CIIEAYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

7 kjaacce

1.

10.

11.

PacnosnaBath HU3y4YEHHBbIE reoMeTpudecKue ¢durypsr,
OmpeessiTh WX  B3aWMHOE  pacloJIOKEHHE, H300pa)xaTh
reoMeTpudeckre (Urypbl; BBITOIHITH YEPTEKH IO YCIOBUIO
3aauu. M3MepsTh JIuUHENWHBIE U YTJIOBbIE BEeIMYUHBI. Pemrathb
3aJlayy Ha BBIYHUCJICHUE JUIMH OTPE3KOB M BEJHWYMH YTJIOB.
Jenats TpyOyl0 OIEHKY JMHEHHBIX W YIJIOBBIX BEJIHYHH
NMpeIMEeTOB B  peajlbHOM JKM3HM, pPa3MEpPOB MPUPOJHBIX
00bekTOB. Paznuyarh pasMepbl ATUX OOBEKTOB MO MOPSAKY
BCJIMYUHBI.

CTpouTh 4YepTEKH K IeOMETPUUYECKHM 3ajadaM.
ITonw30BaThCs IpU3HaKaMiu paB€HCTBa TpEYTOJIbHHUKOB,
WCIIOJIb30BaTh  TMpPHU3HAKW M  CBOWCTBA  pPaBHOOEIPEHHBIX
TPEyroJIbHUKOB IIPU PEIICHNUHU 3a/1a4.

I[IpoBoauTe JIOTMYECKHE PACCY’KIEHHUS C HCIIOJIb30BAHUEM
FeOMETPUUECKUX TEOPEM.

ITonb3oBaTbcs  NpU3HAKAMU  PABEHCTBA  MPSIMOYTOJBHBIX
TPEYTOJIBHUKOB, CBOMCTBOM  MeEIWaHBl, IPOBEACHHOM K
TUIIOTEHY3€ IMPSMOYTrOJbHOTO TPEYTroJbHUKA, B PELICHUHU
TeOMETPHUYECKHUX 3a/1ad.

OnpenensiTe NapajjieIbHOCTh IMPSAMBIX C IMOMOIIBIO YIJIOB,
KOTOpble  oOpa3dyer ¢ HUMH cekymas. OtnpenensiTs
MapaJIeIbHOCTD MPSIMBIX C ITOMOIIBIO PAaBEHCTBA PACCTOSIHUM
OT TOYEK OJHOM NPSIMON O TOYEK APYrov OpsMOM.

PemaTe 3amagyu Ha KieTdaToil Oymare.

[IpoBOANTE BBIYHCICHHS W HAXOIWUTh YHCIOBBIE U OYyKBEHHBIE
3HAYCHUS yIJI0B B TeOMETPUIECKUX 3a7adax c
HCTIOJIb30BAaHUEM CYMMBI yIJIOB TPEYTrOIbHUKOB u
MHOTOYTOJIbHUKOB, CBOWCTB  yIJIOB, OOpa30OBaHHBIX IIpH
TEPECCUCHNH ABYX NApaJICNbHBIX MPSIMBIX ceKkymel. Pemats
MPAaKTUYECKHE 3a/1a9N HAa HAXO0XKICHHUE YTJIOB.

Bnagere nDOHSATHEM TIE€OMETPUYECKOrO MECTa TOYEK. YMETh
OTpeaeIsATh OGuccekTpucy yria n cepeauHHBIA
NEPOEHAUKYISIP K OT- pe3Ky KaK TIeOMETPUYECKHE MeCTa
TOYEK.

DopMynupoBaTh ONPEAECICHUs OKPYKHOCTH U Kpyra, XOpJIbI
M JMaMeTpa OKpPYKHOCTH, MOJb30BaThCS HMX CBOMCTBAMHU.
YMeTrs NpUMEHATh 3TU CBOMCTBA NpPU PEIICHUH 3aad.



12.

13.

14.

15.

Bragerr noOHSTHEM  ONHWCAaHHOM  OKOJIO  TPEYyroJbHHUKA
OKPY>XKHOCTH, YMEThb HaxoJIuThb e€¢ 1eHTp. Illomb3oBaTbes
(pakTamMu 0 TOM, YTO OHCCEKTPUCHI YIJIOB TPCYTrOJbHHUKA
nepecekaroTcsi B OJHOM TOYKE, U O TOM, UTO CEpeaUuHHbIE
ONEepHEeHAUKYJIISIpbl K CTOPOHAMTPEYTOJbHUKA MEepPeCceKarTCs
B OJJHOU TOYKE.

Bnaners IOHSITHEM KacaTeJIbHOU K OKPY>KHOCTH,
MOJIb30BaThCS TeopeMou 3} MEePIEeHTUKYJIIPHOCTHU
KacaTeJIbHOU U pajinyca, IPOBEACHHOTO K TOUKE KaCaHUsI.
ITonp30BaThCs MNPOCTEUIITUMU FeOMETPUUYECKUMHU
HEpaBEeHCTBaAMH, MOHUMATh WX MPAKTUYECKUU CMBICI.
IIpoBOUTh  OCHOBHBIE T€OMETPUYECKHUE  TMOCTPOSHHUS  C
MOMOIIBIO ITUPKYJIST U TUHEUKH.

8 knacc

1.

Pacrmo3naBath OCHOBHBIC BUAbI '—IeTBIpéXyFOJ’[bHI/IKOB, Hux
3JICMCHTBHBI, IIOJIB30BaThCia HX CBOMCTBaMU npn pemIcHun
reOMETPHUYECKUX 3aJad.

l_[pI/IMeHHTI) CBOMCTBa TOYKHU nepeceucHus MEIAHUAaH
TpeyTroJabHHUKa (IIEHTpa MaccC) B PEIICHUH 3a]a4.

Bnagers nosnsTHeM — cpelHEM  JIMHUMM  TPEYIOJIbHUKAa U
Tpamneuuy, MOPUMEHSITb  HMX  CBOMCTBAa  IHpHU  pEILICHUU
reoMeTpuueckux 3agad. llonb3zoBarbess Teopemoil daneca u
TEOPEMOI O MPONOPUHUOHAIBHBIX OTpe3KaX, HIPUMEHSITh HUX
JUIsl pelICHUs MPaKTUUECKUX 3a7ad.

[IpuMeHATs TNpU3HAKH IMONOOUSI TPEYrOJIBHUKOB B pPEIICHUH
TeOMETPHUYECKHUX 3a1ad.

ITonp3oBaTbCs TEOpEMOU [Mudaropa JUIS peuieHus
TeOMETPHUYECKUX u MPaKTUYECKUX 3ajad. Crpours
MaTeMaTH4YecKyl0  MOJAEeIb B  IPaKTUYECKUX  3ajadax,
CaMOCTOSITEIIBHO JlenaTh 4epTExR u HaXOJUTh
COOTBETCTBYIOIINE JIUTUHBI.

Brnagers MOHATHAMU CHHYCA, KOCHHYCA M TaHI'€HCAa OCTPOTO
yria TpsIMOYTOJIBHOTO TpeyrojdbHHKa. Iloibp3oBaTbest STUMH
TOHSITUSA- MU ISl PEIICHUs NMPaKTUYSCKUX 3a7ad.

Berauciars (pa3uuHBIMUA crmocobamm) JIOMIAb
TpeyroJbHUKA n TJTOIIA N MHOTOYTOJIbHBIX ¢dburyp
(TTomp3ysICch, TAe HEOOXOMMMO, KalbKyIaTopoMm). IIpumeHsTH
MTOJTy9CHHBIE YMEHMsSI B NPAKTUUCCKUX 3ajadax.

BrnageTtp mNOHATHSIMHM BIHCAaHHOTO W IIEHTPAJBbHOTO yIJIa,
HCTIOJIB30BaTh TEOPEMBbI O BIHMCAHHBIX YyIJaX, yIriax MexXay
XopaamMu (CeKyUIMMH) W yIJIe MEXJy KacaTelbHON M XOpaou
MIPH PEIICHUH T€OMETPUIECKUX 3a/1ad.

Brnaners TTOHSITHEM OMHUCAHHOTO YeTBIPEXYTOIbHUKA,
MPUMEHATh CBOHCTBA OIMMCAHHOTO YETBIPEXYTOJIbHUKA TIPH



10.

pelICHUn 3anad.

IIpuMeHsITh TOJIyYEHHBbIC 3HAHHS Ha MPAKTHKE — CTPOUTH
MaTeMaTUYeCKUe MOJACIU JUIA 3ajJad pealibHON JKU3HH W
MPOBOJIUTH COOTBETCTBYIOIIHE BBIYUCICHUSI C MPUMEHEHHUEM
Mogo0uss W TPUTOHOMETpUH (MOJIB3YsICh, TJ€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

9 Kknacc

1.

3HaTh  TPUTOHOMETPHYECKHE  (QYHKIHMH  OCTPBIX  YIJIOB,
HAXOMUTh €  HMX  TOMOIIBIO  pPa3aHUYHBICE  BJICMEHTHI
OPSIMOYTOJBHOTO TPEYrojbHUKA («PEHICHHE MPSAMOYTOIbHBIX
TPEYroJIbHUKOB»). HaxonuTe (¢ NOMOIIBIO KaIbKyJSITOpA)
JUTHHBI M YTJIBI JUTSI HETAOTMYHBIX 3HAYCHUU.

IMons30BaThess  GoOpMyJTamMH  TPHUBEACHHUS W OCHOBHBIM
TPUTOHOMETPHUICCKUM TOXIAECTBOM JJIsL HaXO0XIACHUS
COOTHOILIICHUM MEXAY TPUTOHOMCECTPHUYCCKUMH BECINYMNHAMM.
Hcnonn3oBaTh TEOPEMBI CHHYCOB u KOCHUHYCOB JJIsL
HaXO0XICHU Pa3INYHbIX DJICMCHTOB TpEYIroJIbHHUKa
(«pelureHre TPEYroJbHUKOBY), MPUMEHITh HX IMPU pEUICHHU
reOMEeTPUYECKUX 3aaad.

Buaners MOHATHIMU peodpa3oBaHus noxoous,
COOTBETCTBEHHBIX AJIEMEHTOB MOJIOOHBIX duryp.
[Tonp3oBaThCsi CBOHCTBAMH NOXOOMS MIPOU3BOJBHBIX (uUryp,
YMETh BBIYUCIATH JUIMHBI M HaXOOUThb YTJbl Yy MOXOOHBIX
¢uryp. IlpumeHsars cBOWCTBA TMOAO0OMS B MNPAKTUYECKUX
3ajadax. YMeTb NPHUBOAWUTH IPUMEpPbl MOJOOHBIX (GUryp B
OKpPY’KaroIleM MHUpE.

[Tonp3oBaThCs TEOpeMaMU O MPOHM3BEIECHUH OTPE3KOB XOPA, O
MIPOU3BEICHUHU OTPE3KOB CeKYIIHX, o KBaapare
KacaTeIbHOM.

[Tonp3oBaThCs BEKTOpAaMH, NOHUMATh WX TE€OMETPUYECKUH U
(u3uyeckuii  CMBICH, MIPUMECHSATH ux B pCLICHHH
reOMeTpPUYEeCKUX W (U3WYecKUux  3ajad. [IpumeHATH
CKAJIIPHOE TPOM3BENCHHE BEKTOPOB ISl HAXOXKACHUS [UIMH H
YTJIOB.

ITons3oBaThCs METOAOM  KOOpAWHAT  Ha  IUIOCKOCTH,
MPUMEHSITH  €ro B peleHnn reOMETPUIECKHUX u
MPAaKTUYECKUX 3a]ad.

BrameTtp  NMOHATUSAMH  NOPaBHWIBHOTO  MHOTOYTOJIBHHUKA,
JUTMHBI OKPY>KHOCTH, JUIMHBI JIyTH OKPY>KHOCTH M paJHaHHOMN
Mephl yIia, YMeTh BBIYUCISTH IJIOMIAAb Kpyra U €ro 4acTei.
IlpuMeHsITh  TOJIydeHHbIE  yYMEHHSI B  IPAKTHYSCKHUX
3aj1agax.

HaxoauTe ocu (MM UEHTPBI) CUMMETPUU (QUTYP, NPUMEHATH
JBIDKCHHS TIJIOCKOCTH B MPOCTEUIIUX CIydasX.



10. TIpumeHATHP TOJNYYCHHBIC 3HAaHUS Ha TPAKTHKE — CTPOUTH
MaTeMaTHYSeCKHE MOJCIHM Uil 3amad peajlbHOW IKU3HU U
MMPOBOIUTH COOTBETCTBYIOIINE BBIUUCICHUS C IPUMCHCHUEM
MOJMOOWsT W TPUTOHOMETPUYCCKHX (YHKIUNA (MOIB3YSACH, TAC
HEO00XOANMO, KaTbKYIIITOPOM).



TEMATHYECKOE IINIAHUPOBAHHUE YYEBHOI'O KYPCA (IIO T'OAAM OBYYEHMUA)

7 Knacc

HazBanue OCHOBHBIE BUBI IeATETbHOCTH 00y4AIOIIUXCSl [JJIEKTPOHHbIE
pa3aesia (Tembl) (OCHOBHOE COJEepPKaHUe (uugpoBbie
Kypca (4uc/io o0pa3oBaTeIbHbI
4acoB) e pecypcbl)

IIpocTeiinme
reoMeTpu4ecKu
e (purypsnl 1 ux
CBOJCTBA.
N3mepeHue
reoMeTpHYeCKH
X BesiuuuH (7 4)

[IpocTeiimue reoMeTpudecKre
0OBEKTHI: TOUKH, MIPSIMBIC, JIy4YH
1 yI'JIbl, MHOTOYT'OJIbHUK,
nmomanasi. CMeXXHbIE U
BepTHUKaJIbHBIEC YTl PaboTa ¢
[MPOCTEUIINMHU YEPTEKAMU.
3MepeHne NUHEHHBIX U
YTJIOBBIX BEJINYHH,
BBIYHCIIEHUE OTPE3KOB U YIJIOB.
IlepumeTp u miomanes Guryp,
COCTaBJICHHBIX M3
MPsSIMOYTOJIbHUKOB

DopMyIMpOBaTh OCHOBHBIE NOHSITUS U
onpenenaeHus. Pacnmo3HaBaThs U3y4eHHBIE
reoMeTpuueckue (pUrypbl, ONnpenessaTh ux
B3aMMHOC PACIIOJIO0KCHHEC, BBINTOJIHATH
qepTex 0 ycloBUIo 3afauu. [Iposoauts
[IpOCTEHINNE MTOCTPOSHUSI C TOMOILBIO
LUPKYJsd U JuHEeHKU. M3MepsaTs NuHEHble
1 yIJIOBbIE BEJIMYMHBI TEOMETPUUECKUX U
[pakTHYEeCKUX 00BEeKTOB. ONpeaeniaTs «Ha
rJ1a3» pa3Mepbl pealbHbIX OOBEKTOB,
[IPOBOJUTH I'PyOyIO OIIEHKY UX Pa3MEPOB.
PemaTh 3a1aun Ha BEIYMCIICHUE IJINH
OTPE3KOB M BEJMYHH yIJoB. PemaTs
3a7a4M Ha B3aUMHOE PACIIOJI0XKEHNE
reoMerpudeckux ¢uryp. IlpoBoauts
KJIacCH(PUKAIIUIO YTIJIOB, BBIUHUCISATH
JTMHEIHBIC U YTJIOBbIC BEJIMYHUHEI,
MMPOBOJNTH HEOOXOJMMBIEC TOKa3aTeJbHbIE
[pacCyXICHHS.

3HAKOMUTHCS C UICTOPUEH pa3BUTHUSA

reoMeTpuu

http://school-
collection.edu.ru/

http://math.ru
http://mathemat

ics.ru
http://www.pro
blems.ru
http://kvant.mc
cme.ru

http://www.all
math.ru
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HazBanue
pa3aesia (TeMbl)
Kypca (4ucjio
YACOB)

OcHOBHOe cofiepkaHue

OCHOBHBIE BHIbI
AeATeTbHOCTH 00yYaI0 U XCs

DJICKTPOHHBIE
(uupposbie
o0pa3oBaTeIbHbI
e pecypchl)

TpeyroJbHUKH
(11 )

[TonsTue o PaBHBIX
TPEYroJIbHUKAX W TEePBUYHBIC
MPEJICTaBICHUs O  PaBHBIX
(KOHTPYSHTHBIX) ¢urypax.
Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB.

ITpusnaku paBeHCcTBa
MPSIMOYTOJIbHBIX
TPEYTrOJIBLHUKOB. CBOHCTBO
MeJIUaHbI MPSIMOYTOJIBHOTO
TpeyroJabHHUKA.
PaBaOOenpenHbIC u
PaBHOCTOPOHHUE
TpeyroinbHUku. IlpuzHaku u
CBOWCTBa  paBHOOEIPEHHOTO
TpeyTOJIbHHUKA.

IIpotuB OoubIme CTOPOHEI
TPEYTOJIbHUKA JICKUT OOJBIINI
yrod. Ilpocreiiune
HEPaBEHCTBA B T'€OMETPHH.
HepaBeHCTBO TpeyrojbHUKA.
HepaBeHcTBO JIOMaHOIA.
IIpsAMOYTOJIBHBIA TPEYroJIBHUK
cyrnoMm B 30°. IlepBble
MOHSITUS O JI0KAa3aTeJIbCTBaX B
TeOMETPUU

PacnosnaBaTthb napsl PaBHBIX
TPEYroJbHUKOB Ha TOTOBBIX YepTexax

http://school-
collection.edu.ru/

(c ykazaHueM NPU3HAKOB).

http://math.ru
http://mathemat

ics.ru
http://www.pro

blems.ru
http://kvant.mc

cme.ru

http://www.all
math.ru

BeiBoauTH CIIeACTBUSA (paBeHCTB
COOTBETCTBYIOLINX SJIEMEHTOB) u3
PaBEHCTB TPEYTrOJIBLHHUKOB.
DopMyJIHPOBATH OIpeICIICHMUS:
OCTPOYTOJIBHOIO, TYNOYTOJBHOTO,
MPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPeyTrOJIbHUKOB;
OMCCEKTPHCHI, BBICOTBI, MeIHaHbl
TpeyTOJIbHUKA; CEpEINHHOTO
MEPIEHAUKYIJIsSIpa  OTpe3Ka; IepuMerpa
TpeyToJbHUKA.

DopmMyJUpPOBATH CBOMCTBA U INPU3HAKHU
paBHOOEIPEHHOTO TPEYTrOJIbHUKA.
CrpouTh depTexkd, peliaThb 3agadd C
ITOMOIIBIO HaXOXKJICHUS PaBHBIX
TPEyTOJIBHUKOB.

IIpumeHATH MPU3HAKA  pPaBEHCTBA
MPSIMOYTOJIBHBIX ~ TPEYTOJIBHUKOB B
3a/1avax.

Hcnoab3oBarh 1HPpPOBBIE pPecypchl AJIs
HCCIACAOBAHUA  CBOWCTB  HU3y4aeMbIX
¢uryp.

3HAKOMHUTBCSI € HCTOpHMell  pa3BUTHSA

reoMeTpUHU



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://math.ru/
http://mathematics.ru/
http://mathematics.ru/
http://www.problems.ru/
http://www.problems.ru/
http://kvant.mccme.ru/
http://kvant.mccme.ru/
http://www.allmath.ru/
http://www.allmath.ru/

IMapajuieabHbIC

HapaJ'IJ'ICJ'II)HI)Ie opsaMbIC, UX

(DOpMy.HI/IpOBaTI) IMOHATHC ITapaJIJICJIbHBIX

http://school-

enoctpoenus (7

1)

OXpy>XHOCTb, BIIMCaHHAsI B
iyroi. ITousitue o I'MT,
MPUMEHEHHEB 3aa9ax.
lbuccekTpuca U cepeIMHHbIN
MEPIeHANKYJISIP KaK
TeOMETPUYECKHE MECTA TOUYEK.
OXpy>XHOCTB, OITUCAHHASI OKOJIO
TpeyroibHUKA. Brincannas B
[TPEYrOJILHUK OKPY>KHOCTb.

CBOICTBA, IPU3HAKH, CTPOUTH YEPTEXKHU.
HccienoBaTh, B TOM YHCIE HCTOJIb3YS
nugpoBble pecypebl: OKPYXKHOCTD,
BIIMCAHHYIO B YI'OJI; IEHTP OKPYXHOCTH,
BIMICAHHOH B YIoJl; paBEHCTBO OTPE3KOB
KacaTeJIbHBIX.

N cnoans3oBarb Metoa I MT mng
I[OKa3aTeHI>CTBaTeOp€M (0] HepCCC‘ICHI/II/I

npsiMble, cyMMa [CBOMCTBa, IIaTEII nocTynat MPAMBIX, HAXOAUTH IpakTHYECKHEe NMpUMeEPEL. collection.edu.ru/
yrjiaos Esxnuna.Hakpect nexamue, l3yuaTh CBOICTBA YIJIOB, 00pPa30BAHHBIX http://math.ru
TPEYroabHUKA |[COOTBETCTBEHHBIEC U NpH Nepeceueun MapawIelbHEIX IPAMBIX  |heth-/mathemat
(7 1) OOHOCTOPOHHHUE yTJbI CEeKyIIeH. -
(oOpa3oBaHHBIC TTPHU I[IpoBOANTH J0KA3aTEJIbCTBA ics.ru
nepecevyeHnr napaiebHbIX lapaUIebHOCTH IBYX MIPAMBIX ¢ roMolgbio  [NLER//WWW.pro
MPSIMBIX CEKYIICH). YTJI0B, 00pa30BaHHBIX MPU IIEPECCUCHUU blems.ru
[Ipu3HaKk napajuieabHOCTU STUX NPSAMBIX TPETheH MpIMOH. http://kvant.mc
MPSIMBIX Y€PE3 PABEHCTBO BBIYHCIATE CyMMY YTJIOB TPEYTOJIBHUKA U cme.ru
PaCcCTOAHHUHN OT TOUCK OOAHOU MHOI'O- YI'OJIbHUKA. .
[PSIMOM 10 BTOPOU IIPSIMOM. HaxoauTh 4rciioBbie 1 OyKBEHHbBIC http://www.all
CyMMa yIrioB TpeyrojabHUKA U 3HAYEHMsI YIVIOB B FTEOMETPUUECKUX 3a1adax math.ru
MHOTOYTOJIBHUKA. C HCII0JIb30BAHUEM TEOPEM O CYMME YIJIOB
BHemHue yriael TpeyroibHUKa TpEeyroJIbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHUTBLCS ¢ MCTOPHEH pa3BUTHSA
reoMETpUHU
OxpyxunocTbH  (OKPY>HOCTB, XOPbI U DopMyJIHPOBATH ONIPEIeTeHHs http://school-
KpyT. JINAMETPBI, HX CBOMCTBA. OKpY>XHOCTH, XOP/bI, IHaMeTpa 1 collection.edu.ru/
['eomerputecku KacarenbHas K OKpyKHOCTH. KacaTenbHOM K OKpyxkHOCTH. U3yuaTh ux |http://math.ru

http://mathemat

ics.ru
http://www.pro

blems.ru
http://kvant.mc

cme.ru

http://www.all
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math.ru

IIpocreimune 3anaun Ha
[MOCTPOCHHE

OMCCEKTPHC YIJIOB TPEYT'OJIBHUKA U
CEpEIMHHBIX MEPIEHIUKYISIPOB K
CTOPOHaM TpPEYroJbHUKAa C IOMOIIBIO
I'MT. OBaaageBaTh NOHATHSIMM BIIMCAHHOMN
1 OMCAaHHOMOKPY>XHOCTEN TPEyroJibHUKA,
HaXOAMUTh IIEHTPBISTUX OKPYKHOCTEH.
PemiaTh OCHOBHBIC 3a]a4HM HA NOCTPOECHME!
yIJa, paBHOTO JaHHOMY; CEpEIUHHOTO
MEePIEHANKYJISIpa JAHHOTO OTPE3Ka;
NpsIMOW, MPOXOASIIEN Yepe3aaHHYIO
TOYKY Y NEPHEHAUKYISIPHON TaHHOU
MPsIMOil; OMCCEKTPHUCH JTAHHOTO YTJIa;
TPEYTOJBHUKOBIIO Pa3IUYHBIM
PIIEMEHTAM.

3HAKOMHUTBHCS ¢ HCTOPHeEH pa3BUTHSA

reoMeTpuu



http://www.allmath.ru/

IloBTOpEHMeE,
00o0ImeHue
3HaHuH (2 9)

I[ToBTOpeHne n 0000mEeHe
OCHOBHBIX MTOHSATHI U METOJIOB
Kypca 7 KJacca

IPermathb 3a/laur Ha MOBTOPCHUEC,
IMJITIOCTPUPYIOINUE CBA3U MECIKAY pa3JIMIHbIMU
1aCTAMU Kypca

http://school-
collection.edu.ru/

http://math.ru
http://mathemat
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blems.ru
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8 knacc

cllydad IapajjeJlorpaMmMoOB
(IpsIMOYTOJIBHUK, POMO,
KBaJapaT), UX OPpU3HAKU U
cBolicTBa. Tpanenus.
PaBHOOOKAs U MPSIMOYTOJIBHAS
Tpamnenuu.

'Y nBOeHHEe MeJUaHBbI.
LleHTpasbHasICUMMETPUS

SIIEMEHTBI.
DopMyIIUPOBATE ONIPEIEICHUS:
napajuiesorpamMma, npsiMoyrojabHUKa, pomoa,
KBaJpara, Tpalenuy, PaBHOOOKOM
Tparenuy, NpssMoyTrojbHON Tpanenuu.
JloKa3bpIBaTh ¥ HCIOJIb30BATh NP PEIICHUH 3aa4
[IPU3HAKU U CBOMCTBA: MapajuiesorpaMmma,
MPsIMOYTOJIbHHUKA, poMOa, KBaapara,
Tpareny, paBHOOOKOW Tpameunuu,
MPSIMOYTOJIBHOM Tpamenuu.

IIpuMEeHSTh METO YABOCHUS MEIUAHBI
TpeyTOJIbHUKA.

Mcnonp30BaTh HUQPOBBIE PECYPCHI A
1CCIIeTOBAHMS CBOMCTB U3y4aeMBbIX QUTYD.
3HAKOMUTHCS C UICTOPUEH pa3BUTHUSA

reoMeTpHuu

Hassau JJIeKTPOHHbIE
e OcHOBHOe cofiepkaHue OCHOBHBIC BHIBI (uupposbie
pasnena JAeSITeJIbHOCTH 00y a0 XCsl 0GpazoBaTENBHbI
(TeMbI) e pecypchbl)
Kypca
(uuciio
YaCoB)
UetnipéxyronsH [ lapannenorpamm, ero 300pakaTh 1 HAXOAUTh HA YEPTEIKAX http://school-
uxu (6 ) MpU3HAKU UCBOMCTBA. HacTHBIE [deTBIPEXYTOJBHUKH PA3HBIX BUAOB U UX collection.edu.ru/
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Teopema
danecan
TeopeMa 0
MPONOPIHOHAJb
HBIX 0TPE3KAaXx,
MO00HbIE
TPEYroJbHUKHU

(8)

Teopema daneca u Teopema o
TIPOTIOPIIMOHATBHBIX
OTpe3Kax.

Cpenusist
TpEyroJbHHKA.

€C CpeIHsIsI JINHUS.
[IponopuronanbHbIe

OTPE3KH, MTOCTPOCHHE
YEeTBEPTOTO
MPOTIOPIMOHATIEHOTO
oTpe3Ka.

CpolicTBa  IIeHTpa
TpeyTOJIbHUKE.
ITomo6ubIC TPEYrOIbHUKH.
Tpu MpU3HaKa nojoous
TPEyTOJIBHUKOB.

IIpakTHueckoe NpUMEHEHUE

JIUHUS
Tpanenus,

Macc B

IIpoBOAUTH MOCTPOEHUS C IOMOIIBIO
HUPKYJSl W JHUHEWKH C HCIOJIb30BaHUE

Teopembl  QPameca U TEOPEMBI O
NPOMOPIMOHAIBHBIX OTpe3Kax, CTPOUTH
4eTBEPTHIN MPONOPLHOHATBHBIN
OTPE30K.

IIpoBoauTh NOKA3aTEJHCTBO TOTO, YTO
MEeIHaHbl TPEYrOJIbHUKA MEPEeCeKaloTCs B
OJIHOH TOYKE, W HAXOAUTh CBSI3b C
LIGHTPOM MacC, HaXOAHMTh OTHOIICHHE, B
KOTOPOM MEJHaHbl JIEJSITCI TOYKOH HX
TepecevyeHusl.

Haxoauth 1nomoOHBIE TPEYTOJBHUKH Ha
FOTOBBIX  4YEpTEXax c yKa3aHueM
COOTBETCTBYIOIIMX IPHU3HAKOB IOXOOUS.
Pematp 3aJa4u Ha ogo0HbBIe
TPeyTrOJIbHUKHU c ITOMOIIBIO
CaMOCTOSITEJIBHOTO IIOCTPOCHHUS
yeprexkeil W HaXOXKACHUS IOJOOHBIX
TPEyTOJILHUKOB.

IIpoBoauTs A0KAa3aTebCTBA c
HCIIOJIB30BAaHNEMIIPU3HAKOB ITO100 M.
Joka3pIBaTh TpPHU MpPH3HAKA IOJ00US
TPEyTOJIBHUKOB.

IIpuMeHsITh TIOTyYEHHBIC 3HAHUS TPHU
penreHnn TeOMETPUIECKIX u
MIPAKTUYECKUX 3ajad.

http://school-
collection.edu.ru/

http://math.ru
http://mathemat

ics.ru
http://www.pro
blems.ru
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3HAKOMUTLCH C
TeOMETPHUH

HCTOpHell  pa3BUTHS
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ILnomans.
Haxo:xaenue
MU10Ia/ e
TPeyroJILHIKOB
"

MHOT0YT OJIHBIX
(uryp.
ILiomaau
MOJ00HBIX
Guryp (7 1)

[Tonsitne o0 oOmieit Teopun
ILJIOIIATH.

Ddopmynbl IS IOl aau
TpPEyroJIbHUKA,
napajuiesiorpaMmma.
OTHOILIIEHHE mIomageu
TPEYTOJIbHUKOB C  OOmIUM
OCHOBaHUEM uin  oOuei
BBICOTOM. Brruucinenue

IUIOIIAe CIIOKHBIX (Uryp
yepe3 pa3OueHHE HAa YacTH U
JIOCTpOCHHE.

[Tnomann duryp Ha
KJeT4yaToil Oymare.

[Tnomaau nonoOHBIX GUryp.

Brraucienue IUTOINAJIEH.
3amaun ¢ OPaKTUIECKUM
COZIEP)KAHUEM. Penrenwne

3a7a4 C IIOMOINBIO METOIa
BCIIOMOTraTEeIbHOM IIOIIA A

OsaaneBaTh NePBHYHBIMH
npeacTaBjJeHusIMU 00 oOmeil Teopuu
iR (0116201078 (mepsI), ¢dopmynuposars
CBOWMCTBA  IJIOWAJH,  BBUICHATH ux
HaTJISITHBIA CMBICIT.

BeiBOANTH hopmynbr IJI0LIaAx
napauiesorpamMmma, TpEyroJjIbHUKA,
Tparneuuun u3  QOPMYJIbI  IUIOHIAAH

NpsIMOYTOJbHUKA (KBagpara).
BrIiBoANTH (YOPMYITBI TTONIAH BITYKIOTO
YETHIPEX YTrOJIbHUKA Yepe3 TUaroHaIl U YroJ
Mexay HuMu. Haxoauts momaau uryp,
M300paKEHHBIX HA KIIETYaTol Oymare,
HCMOJIb30BaTh pa30MeHNe HA YaCTH U
JIOCTPOCHHE.

Pa30upath npuMepbl UCIIOIH30BAHUS
BCIIOMOTATEIHHOH IUTOMIAaAN IS PELICHUS
TEOMETPUUECKUX 3a]aY.

Haxoaute 1UIomagd  MOZOOHBIX
Bp1yuciaaTn IUIOIIA TN
MHOTOYTOJIBHBIX (pUTYD.
PemaTs 3aa4u Ha IOMIATH C IPAKTHIECKAM
cofiepyKaHIEM

¢uryp.
Pa3IUYHBIX
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€8

Teopema
IIndaropau
HA4YAJIa
TPUTOHOMETPHH

()]

Teopema IMudaropa, ee
JI0Ka3aTeIIbCTBO u
TIpUMEHEHHUE. OOpatHas
teopema [Tudaropa.
Omnpenenenue
TPUTOHOMETPHUICCKUX
¢hyHK1IMit ocTporo yria,
TPUTOHOMETPHUUCCKHE
COOTHOIIICHHUS B
l'[pHMOyFOJ'II)HOM
TpeyronbHuke. OCHOBHOE
TPUTOHOMETPHUECKOE
TOXAeCcTBO. COOTHOIIECHUS
MEX]ly CTOPOHAMHU B
MPSIMOYTOJIBHBIX
TPEYroJIbHUKAX CYTJaMH B

45° u 45°; 30° u 60°

Joxa3piBaTh Teopemy Iludaropa,
HCIO0JIb30BATH

€¢ B IPAKTUYECKUX BBIUUCICHUAX.
DopMyJUpPOBaATh OIpEIEICHUS
TPUTOHOMETPHUIECKUX (DYHKIHI OCTPOTO
yria, NpoBepATh UX KOPPEKTHOCTb.
BBIBOAUTHL TPUTOHOMETPUYECKUE
COOTHOIIIEHUS BIPSIMOYTOJIbHOM

TpeyFOHbHI/IKe.
HccaenoBarthb COOTHONICHUS MEXAY
CTOpOHaMI/I B pr{MOyFOJ’[LHbIX

TpeyTroJbHUKaX ¢ yriamu B 45° u 45°; 30°
u 60°.
Hcnoab3oBaTh GOpMyIbl HPUBEICHHUS U

OCHOBHOE TPUTOHOMETPUYECKOE
TOXKIECTBO ISt HaXO0KICHUS

COOTHOIIEHUH MEXITY
TPUTOHOMETPUYECKUMHU byHKIUSIMH

Pa3INYHBIX OCTPBIX YIJIOB.

IIpuMeHsATh TOTyYEHHBIE 3HAHUA WU
YMEHHUSI TIPH pEHICHUH MPAKTUUECKUX
3a7ad.

3HAKOMUTBCSI C HCTOpHMell pa3BUTHA
TeOMETPHUH

http://school-
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http://math.ru
http://mathemat

ics.ru
http://www.pro
blems.ru
http://kvant.mc
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Yriasl B

Broucannsie n OCHTpPAJIbHbIC

(I)OpMyJII/IPOBaTI) OCHOBHBIC OIIpEACIICHUA,

http://school-

OKPY:KHOCTH. YTJIBI, YTOJI MEXLY cBA3aHHBIE ¢ yrnamu B kpyre (BrnucannsbiicOllection.edu.ru/
Brincannbie u KacaTeJIbHOW U XOpAOH. YTIIBI YTroJ, IEeHTPAIBHBIA YTOI). http://math.ru
ONHCAHHBIE MEKIY XOPAAMU H HaxoauTh BIUCaHHBIE YTJIbI, http://mathemat
“I€TBIPEXYTOJIBH |  cexyIUMHU. ONMUPAIOTIHECS HA OJTHY NYTY, BBIMUHCIATE  fing v
UKH. BrucaHHbBIC U OMTUCAHHBIC YIJIBI C TIOMOIIBIO TEOPEMBI O BIIUCAHHBIX [ .,
Kacatenbnbie 4eThIPEXYTOJIbHUKH, UX yrijax, TEOpeMbl O BIIHCAaHHOM http://www.pro
K OKPY:KHOCTH. | mpu3Haku M CBOMCTBA. YETBIPEXYTOJILHUKE, TEOPEMBI O blems.ru
Kacanne [IpuMeHeHHEe STUX CBOWCTB nenTpansHoM yrie. MceaenoBarts, 8 Tom  |http://kvant.mc
OKPpY:KHOCTel pU pelIeHUHU YHUCJIe C MTOMOIIBIO ITU(POBBIX PECYPCOB, cme.ru
(69 TEOMETPHUUECKHUX 3a/1ad. BIMICAHHBIC M OMMHCAHHBIC WWWW all
B3anMHOE pacmoioKeHHe ABYX | YETBIPEXYTOJIbHUKH, BBIBOAMTH MX MDA AT
okpykHocteil. Kacanue CBOMCTBA M IIPU3HAKHU. math.ru
OKpY’KHOCTEH Hcnonb30BaTh 3THU CBOMCTBA U
NIPU3HAKH OPU PELICHUH 3a1a4
[loBTopenue, IToBTOpEeHHE OCHOBHBIX Pemrars 3a5a4M Ha NOBTOPEHHE,
00o0menne MMOHSITHUN U METOJAO0B KYypPCOB

sHaHMi (2 1)

7 n 8 xiaccoB, 0000IIEHHE
3HAHUU

WJLTIOCTPUPYIOIINE CBSI3U MEXIY
pa3JIMYHBIMH 4acTsIMU Kypca
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9 kiacc

HazBanue DJIEKTPOHHBIE
pasaena (TemMbl) OcHOBHOE co/iepKaHue OcHOBHbIE BHIILI (uudposbIe
Kypca (J4ucio AeSITeILHOCTH 00y aloIuXCst 00pa3oBaTeTbHbI
4aCOB) e pecypchl)

Tpuronomerp
usi. Teopembl
KOCHHYCOB M
CHHYCOB.
Pewenue
TPeyroJabHUKO
B (8 u)

Omnpenenenue
TPUTOHOMETPUYCCKUX

¢ynkuit yraos ot 0° go 180°.

Kocunyc u cunyc npsamMoro u
Tynoro yria. Teopema
KOoCHMHYCOB. (OO0OImcHHA)
TeopeMa CHHYCOB (C paguycoM
ONHUCAaHHON OKPYKHOCTH).
HaxoxaeHnue UIMH CTOPOH U
BEJIUYHUH yIJI0B
TpEyroiabHUKOB. Dopmyna
IUIOIIAN TPEyTOJIbHUKA
gepe3 JIBE CTOPOHBI U YTOJ
mexay Humu. opmyna
TUTOIIAAN YETHIPEXYTOJIbHUKA
gepe3 ero JUaroHalau M yroJl
Mexay HumH IlpakTrnaeckoe
MpPUMEHEHNE TOKa3aHHBIX
TEOpeM

D opMyJIMPOBATH ONPe/IeSIeH T
TPUTOHOMETPHUYECKUX (DYHKIHHI TyNbIX U
MMPpsIMBIX YTJIOB.

BbIBOAUTH TEOpEMYy KOCHHYCOB U TEOPEMY
CHUHYCOB (C paguyCcOM OIHMCAaHHOU
OKPY>KHOCTH).

Pemiars TpeyrojabHUKU.

Pemrate npakTuyeckue 3aja4du,
CBOJSIIIIMECS] K HAXO0XKJIEHUIO PA3JINUHBIX
3JIEMEHTOB TPEYTOJbHUKA

http://school-
collection.edu.ru/
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68

IIpeoOpa3oBa
HHe oa00usl.
Metpuyeckue
COOTHOIIIEHHSI
B
OKPYKHOCTH
(54)

[Tonsitne o mpeobpa3zoBaHUH
o106ust. COOTBETCTBEHHBIE
SJIEMEHTHI TOJOO0HBIX QUTYD.
Teopema o mpousBeICHUU
OTPE3KOB XOPJ, TeopeMa O
MPOU3BE/IEHUN OTPE3KOB
CeKyIIIuX, TeopeMa O KBaJpare
kacarenpHOH. IlpumeHeHue B
PCIICHUU TCOMETPHUUCCKUX
3ama4

OcBauBaTh NOHATHE TPCOOPA3OBAHUS
Og00MsI.

HccienoBaTh OTHOIIEHHE JIMHEHHBIX
3JIEMEHTOB (UTYp NP ITpeoOpa3oBaHUU
oa00usI.

HaxoauThb npuMepsl 1moao0ust B
OKpPYXaIoIIeH JIeHCTBUTCIBHOCTH.
BBIBOAUTH METPUYCCKUE COOTHOIICHUS
MEXIY OTpE3KaMHU XOP/, CEKYIINX U
KacaTelabHBIX C HCITOIb30BAHUEM
BIIMCAHHBIX yFJ'IOB nu HOJIO6HBIX
TpeyFOHbHI/IKOB.

Pemath reomerpuueckue 3a1auu u
3alayM U3 pealibHOM JKU3HU C
HCII0JIb30BaHUEM IOJ00HBIX
TPEYTrOJbHUKOB.
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BekTopbi(6 1)

http://school-

Ormpenenenue BEKTOPOB, HUcnoab3oBath BEKTOPEHI Kak
CII0KE€HHE Hu pa3sHoCTh HamnpaBJICHHBIE  OTPE3KH, HCCJIEJ0BATH collection.edu
BEKTOPOB, YMHOXEHUE TeOMETPUYECKHI (nmepemenieHue) u |.ru/
BEKTOpa Ha 4UCIIO. (uszmueckuii (cuna) CMBICIIBI BEKTOPOB. http://math.ru
dusnueckuit u 3HaTh ompeaegeHNs CYMMBbl U Pa3HOCTHU http://mathe
reoOMeTPUYECKU N CMBICI BEKTOPOB, ~YMHOMKEHHMS — BEKTOPAa  HA | oiincp
BEKTOPOB. Paznoxxenne YHUCJIO, UCCIe0BATH T€OMETPUYECKUA U [,
BEKTOpa 1o JIBYM (uznyueckuit CMBICIIBI THX OlEpaIni. http://www.
HEKOJUIMHEAPHBIM ~ BekTOpaM. | Pemiate reomerpuueckue 3samaun ¢ |[problems.ru
KoopanHaaTel BekTOpA. HCIIOJIb30BAHUEM BEKTOPOB. http://kvant.
CkansipHoe Npou3BeICHUE PackanaapiBaTh BEKTOp N0 JBYM |mccme.ru
BEKTOPOB, €ro MPUMEHECHHUE HEKOJUUIMHEapHBIM BEKTOPaM. http://www.a
U1 HAXOXICHUSA [JIMH | Hcnoab3oBath CKaJIIPHOE
YTJIOB. MPOU3BEJICHUE  BEKTOPOB, BbIBOJAUTH limath.ru
Pemienne 3agay ¢ moMoluibro €ro OCHOBHbIE CBOMCTBA.
BEKTOpPOB. Ilpumenenue BbruucasaTe CymMMy, pasHOCTb U
BEKTOPOB IS pelieHuss | CKalsipHOE TIPOU3BEIACHHE BEKTOPOB B
3a7a4 KUHEMaTHKHU U | KOOpAWHATaxX.
MEXaHUKH IIpuMeHATH CKalsIpHOE MPOU3BEICHUE

JUTA HaXOXKJICHUS JJIUH U YTJIIOB

JexapToBbl JlekapToBBI KOOpAWHATHI OcBauBaTh MNOHATHE TIPIMOYTOJTBLHOMN http://school-

KOOPIMHATHI TOYEK Ha IUIOCKOCTH. CHCTEMBI KOOpJIUHAT, nexaprosbix (COllection.edu

Ha IJIOCKOCTH YpaBHeHue npsAMoOil. YTiaoBoi KOOpAHWHAT TOYKH. .ru/

(4 ) KO3 DUIHEHT, TAHTEHC yTa BeiBoauTe  ypaBHeHwe — npsMoi U |http://math.ru
HaKJIOHA, ITapajyienbHbIC U OKPY>KHOCTH. BeigeasaTs TTOJTHBIT http://mathe
NePICHINKYJIIPHBIC KBAZpaT Al HAXOMACHMS UCHTPA M | oiinc p)
apsMbIe. panuyca OKPYXHOCTH o ee | ..
VpaBHeHUE OKPY>KHOCTH. YpaBHEHHIO. http://www.
Haxoxngenue KOOpAWHAT Pematrp 3aga4um Ha HaXO0XXICHHE TOYEK [w

http://kvant.
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mccme.ru

http://www.a

llmath.ru

TOYEK nepecedyeHust
OKPY>XHOCTH u NPsAMOM.
MeTon KOOpAMHAT npu
peuleHuu TeOMETPUYECKUX
3ajJad4.

HMcnoap30Banue MeToaa
KOOpAWHAT B IIPAKTHYECKUX
3aJ1agax

repeceveHust MPsIMbIX U OKPY>KHOCTEH ¢
MMOMOIIbIO METO/a KOOP/INHAT.
HNcnosb30BaTh CBOMCTBA YIJIOBOI'O
ko3¢ dunreHTa nNpsmMoil Npu pereHnn
3aJa4, JJIs1 OIPEEIICHUs PACIIOIOKEHUS
HPSIMOM.

IIpuMeHsITHL KOOPAMHATHI IIPU PELICHUN
TeOMETPUYECKUX U MPAKTHYECKUX
3a7ad4, JJs1 MOCTPOCHUS
MaTeMaTHYECKUX MOJEIEH peabHbIX
3a71a49 («METOJI KOOPIMHATY).
IMoab30BaThLCA 17151 TOCTPOSHUS U
HcCIIeTOBAaHUH U POBBIMU pecypcaMu.
3HAKOMHUTBCSI C HCTOpHUEH pa3BUTHSA
TeOMETPHUH
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IIpaBuiabHBIC
MHOI'OYT' OJIbH
uKu. Jnuna
OKPY:KHOCTH
U IUIOMAAb
Kpyra.
Bbruuciienue
101 A/ e

(4 )

IIpaBunbHbIE
MHOT'OYTOJIbHUKH,

BBIYHCIICHUEC UX 3JICMCHTOB.

Yucro nu U JUTUHA
OKpy>kHOCTHU. J{nmnHa nyTH
okpyxHocTu. Pannanunas
Mepa yria.

IImomane kpyra u ero
3JIEMEHTOB (CeKTopa U
cermeHTa). Beruucienue
wiomanei Guryp,
BKITIOYAOIIHX DJIEMEHTBI
KpyTra

DopMyJIIPOBATH OIPEIECICHUE
NPABUJIBHBIX MHOTOYTOJIbBHUKOB,
HAXOJHUTh UX DJIEMEHTHI.
IMosb30BaTHCS MOHATHEM JJIUHBI
OKPY>KHOCTH, BBEJICHHBIM C ITIOMOIIIBIO
MPaBUIIBHBIX MHOTOYT'OJIBHUKOB,
onpeaeJasTh YUCIIO MU, JITUHY TYTH U
paguaHHYIO Mepy yria.

IIpoBoauTh mepexon OT paJUaHHOU
Mepbl yIja K IpajlyCHOH U HaoO0OpoT.
OnpeaeasiTe 0L KPyTa.
BeiBoauth ¢opmMyJibl (B rpagyCcHON U
paaraHHON Mepe) Al JJIUH IyT,
ILUIOIIAAE CEKTOPOB U CETMEHTOB.
Buruuncasite miomagu Gpuryp,
BKJIIOYAIONIUX 3JIEMEHTBI OKPYKHOCTH
(xpyra).

HaxoauThb nomanau B 3ajadax peajibHOU
JKM3HU

http://school-
collection.edu
.ru/
http://math.ru
http://mathe
matics.ru
problems.ru

http://kvant.
mccme.ru

http://www.a

llmath.ru
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JBuxeHns IToHsiTHE O ABMKECHUH Pa3oupars IIPUMEDPBHI,
IJI0CKOCTH rockocTH. [lapannenbHbli WIIIOCTpUpylomue mnoHsaTus asmkenms, |collection.edu
(3u) nepeHocC, MOBOPOT U LIEHTPOB U OCEH CUMMETPHUH. .ru/
cummMeTpusi. OCH U LEHTPBI DopMyIHPOBATH OINpeeIeHUs http://math.ru
CHMMETPHH. napannenrHOro mepeHoca, MOBOPOTa X hitn://mathe
IIpocTeiimine npuMeHEeHUs B OCEBOH  CHMMETPHH. BeiBOOAUTL  UX matics.ru
pelIeHuu 3a1a4 CBOIiCTBa, HAXOAUTh  HEMNOABMXKHBIE [— —
TOUKH, nttp:/Awww.
Haxoaurhs LEHTPBl M OCH CHUMMETPUU problems.ru
npocteiiumxduryp. http:/kvant.
IIpuMeHsATh napajyleIbHbIA IIEPEHOC U mccme.ru
CUMMETPHUIO pu pelieHuu }
FeOMETPHUYECKUX 3a1ay4 (pa3bupathb http://www.a
IIPUMEPBHI). IImath.ru
Hcnonp3oBarh Ui  NOCTPOCHUA H
HCCIIeJOBAaHUN IH(POBBIE PECYPCHI
IToBTOpEHUE IToBTOpEHHE OCHOBHBIX OnepupoBars mnonsitusimmu: urypa, http://school-
o0o01IEeH e, MOHATHI MMETOM0B KyPCOB TOYKa, TpsMasi, yrol, MHOTOyTosbHHK, |COllection.edu
cucTemMaTus 7—9 kiaccoB, 00001IeHHE U PaBHOOEIPEHHBIH M PAaBHOCTOPOHHHH |.ru/
anus CHCTE€MaTH3alHsl 3HAHUU. TPEYTOJIbHUKH, MPAMOYTOJIBHBIN httQZ //math.ru
3HAHUIi IIpocreiiune TPEyroJbHUK, MeauaHa, OucceKTpuca httQZ //mathe
(4 ) reoMeTpudeckue GUTypsl u 51 BBICOTA TPEYTONBHHKE, | iine 1)
ux cBorcTBa. U3mepenue napajuieyiorpamm, pomo, —————
T€OMETPUYECKNX BEJIUYHUH. MPsIMOYTOJIBHUK, KBaapaT, Tpamemnus; http://www.
TpeyroybHUKH. OKPY>XHOCTbH, KacaTeJabHas; pPaBEHCTBO problems.ru
IlapannenbHbie U n mnomobue QuUryp, TpPEyTrOIbHUKOB; httg;//k\/ant.
NEepHEeHIUKYIAPHbIE napamuieIbHOCTh " meeme.ru
psIMBIE. NEePHEHIUKYJSIPHOCTh  OPSIMBIX, YTOJ .
OKpy>KHOCTh 51 KpYT. MEXKIY NpsIMbIMHU, CUMMETPUS http://www.g

llmath.ru
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TI'eomerpuueckue
HOCTPOECHMUSL. Vbt B
OKpYy’KHOCTU. Brimcanaeie u
ONMCaHHbIE OKPY>XHOCTH
MHOTOYTOJBHUKOB. [lIpsimast
u OKpY>XHOCTb.
YeTrIpeXyTroJIbHUKH.
Bnucannble W onvcaHHBIE
YeThIPEXYTOJIbHUKH.
Teopema IIudaropa n Hagana
TpuroHoMerpuu. Pemienue
OO0IIHUX TPEYTOJIbLHUKOB.

IIpaBunbHbIe
MHOTOYTOJIbHUKH.
IIpeoOpazoBanus

TJIOCKOCTH. JIBuxxeHmust.
ITono6ue. CummeTtpusi.
ITnomane. Brraucienue
ILTIOIIAAEN. ITnomann

MOoA00HBIX PUryp.
JexapToBbl KOOpPAMHATHI Ha
TUIOCKOCTH.

BexkTopbl Ha niiockocTu

OTHOCHUTCIIbHO TOYKH N HpﬂMOﬁ; JJINHA,
pacCcTosiHuC, BCJIMYMHA YyTIJa, mjiomanib,

MepUMeTp.
HUcnoan3oBath (popmMyssl: nepuMerpa U
IJIOIIAAW  MHOTOYTOJIBHUKOB,  JJHHBI

OKPYXHOCTH M IUIONIaJU Kpyra, oObeMa
MPsIMOYTOJILHOTO TIapajijiesenune/ia.
OnepupoBaThb NOHSITUAMM:
NpAMOYTOJIbHAs CHUCTEeMa KOOPAUHAT,
BEKTOP; MCIOJb30BATh JTHU TOHSITHUS

JJIA Hpe)ICTaBIICHI/Iﬂ JAaHHBIX U pCHJeHI/ISI
3aJa4, B TOM YUCJIE U3 JPYTUX y4eOHBIX
npenmMeToB. Pemath 3axauun Ha
IIOBTOPEHUE OCHOBHBIX IMOHATHH,
WJUIFOCTPALIMIO CBSI3EU MEXIY
pa3TUYHBIMHU YaCTSIMHU Kypca.

Bpi0upaTs MeTOA U pelIeHUS

3a1a4H.
Pemath
KU3HUA

3aJa4Yd U3 [OBCEIHEBHOMN




I[Ipu paspaborke paboueil mnporpaMmbl B TEMAaTHYECKOM IUIAHUPOBAHUW JIOJDKHBI OBITH  YUYTCHBI
BO3MOKHOCTH  HCITOJIB30BAHUSI  AJEKTPOHHBIX  (IU(PPOBBIX) 00pa3oBaTEIbHBIX PECYPCOB,  SIBISTIOIINXCS
y4eOHO-METOIMUECKUMH  MarepuaiaMu  (MyJbTHMEIUMHBIE  NPOrpaMMBbl, JJEKTPOHHBIE  YYEOHHKH U
3aJJaYHUKH, DJIEKTPOHHBIE OWOJIMOTEKH, BUPTYyaJbHbIE J1a0OPAaTOPUH, WIPOBBIE MPOTPAMMBEI, KOJJICKIIUH
nu(pOBBIX 00pa30BATENBHBIX PECYPCOB), HMCIIOJIB3YEMBIMH JJIsI OOYyYEHWsS M BOCIHTAHMS Pa3JIMYHBIX TPYIII
MOJIb30BaTeNeii, NPEJCTABICHHBIMH B SJIEKTPOHHOM (LM(PPOBOM) BHJE W pPEATUIYIOIUMHU IUAAKTHYECKUE
Bo3MokHocTH UKT,conepikanre KOTOPBIX COOTBETCTBYET 3aKOHOJATENIBCTBY 00 0Opa3oBaHMH.



[IPUMEPHASL PABOYAA NIIPOI'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHUKA».
7-9 KJIACCBI

HEJIM U3YYEHHUS YYEBHOI'O KYPCA

B coBpemMeHHOM HUGPOBOM MHpPE BEPOSITHOCTh W CTATHCTHKA
npuoOpeTaroT Bce¢ OONBIIYIO 3HAYMMOCTb, KaK C TOYKH 3pEHUSA
MPAaKTHYECKUX TMPHUIOKEHUHW, TaKk W HMX pOJM B 00pa3oBaHUH,
HEOOXOAMMOM KaXXJ0My 4eloBeKy. Bospacrtaer uucio mpodeccuii,
NP OBJIAJICHUUKOTOPBIMU TpeOyeTcsi xopomiasi 06a3zoBasi MOATOTOBKA
B 00J1aCTH BEPOSITHOCTH W CTaTHCTHUKHW, TaKas IIOJATOTOBKa Ba)KHa
JUTST MPOJIOJKEHHS o0pazoBaHus u JUTST yCIENTHO N
npodecCHOHATTBHOWKAPBEPHI.

Ka)i(}lblf/ll YCJIIOBEK IIOCTOAHHO MPUHHUMACT PCIICHUA Ha OCHOBE
HUMCHOHINXCS y HEro JaHHBIX. A JJISL O6OCHOBaHHOFO NPpUHATUA
pelieHuss B YCIOBHWSIX HeJocTaTka WM M30bITKa HHpopManuu
HEOO0XO0UMO B TOM quciie XOPOIIO chopmMupoBaHHOE
BE€POATHOCTHOC U CTATUCTUYCCKOC MBIIIJICHHUC.

MMeHHO MOATOMY OCTPO BCTajla HEOOXOIMMOCTh CHOpMHUPOBATH Y
oOyvaromuxcs (yHKIMOHAIBHYIO TI'DPaMOTHOCTb, BKJIIOYAIONIYIO B
cebs B KayecTBe HEOThEMIIEMOM COCTaBJISIIONIECH yMEHHe
BOCHIPUHHUMATh M  KPHUTHYECKHM  aHaJM3UPOBaTh  HHGOPMALHUIO,
NIPEACTaBICHHYIO B Pa3JWYHBIX (OpMax, NMOHUMATh BEPOSTHOCTHBIH
XapakTep  MHOTHX  peajbHBIX MPOLEcCOB M  3aBUCHMOCTEH,
MIPOU3BOJUTH IMPOCTEHIINE BEPOSTHOCTHBIE PACYETHI. 3HAKOMCTBO C
OCHOBHBIMH IpHUHLHUNAMHU cOOpa, aHAIW3a M NPEICTABICHHUS AaHHBIX
W3 pa3IUYHBIX cdep JKU3HM O00UIecTBa M TOCyJapcTBa IpUOOIIaeT
oOyvarommuxcs K OOIIECTBEHHBIM HHTepecaM. l3ydeHHe OCHOB
KOMOMHATOPHUKH pa3BUBAaeT HAaBBIKM OpraHu3aluu Iepedopa H
MocYeTa YKCJIa BAapHaHTOB, B TOM YHCJIC, B NPHUKIATHBIX 3ajadax.
3HAaKOMCTBO C OCHOBaMH TeOpUU TpadOB CO31aeT MaTeMaTHUYECKHI
¢byngameHt it GOpPMUPOBAHUSA ~ KOMIIETEHIHMI B oOJyacTu
nHQopMaTHKH U UOHUQPPOBBIX TexHoMoruil. Ilommmo »sToro, mnpwu
H3y4eHHUH CTaTHCTHKH u BEPOSTHOCTH oboramarores
MPEACTABICHHUS ydYallUXCsi O COBPEMECHHOW KapTHHE MuUpa |
METOJax ero HccienoBaHusi, (GopMHUpyeTcs TOHUMaHHE POJU
CTATUCTUKU KaK HCTOYHHKA COLMAIbHO 3HAa4YWMMOW uWHdOpMauum u
3aKJIQJBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIIJICHHUS.

B cooTBercTBHM € JaHHBIMH LEJSIMH B CTPYKTYpE NPOrpPaMMBI
y4eOHOTro Kypca «BeposTHOCTP M CTaTHCTHKa» OCHOBHOH HIKOJIBI



BBIJCJICHBI CIEIYIOIIUE COAEPKATEIBHO-METOAUUECKUE JIMHUHU:
«IIpencraBnenue JTaHHBIX U omucareiabHas CTaTUCTHUKAY;
«BeposiTHOCTE»;  «ODJeMEHTHl  KOMOWHATOpHWKW»;  «BBenenne B
Teopuio rpadosy.

Copepxanune nuHuM «lIpencraBieHue AaHHBIX W ONHKCATEJIbHAS
CTaTHCTUKA» CIIY>)KHUT OCHOBOW Jj1s1 (POPMHUPOBAHUSI HABBIKOB PabOTHI
¢ wuH(bOpManuer: OT YTEHHS MW HHTEpIperanuu UHQOpMaLNH,
MpEACTAaBJICHHOW B TaOJHMIaX, HAa quarpaMMmax u rpadukax g0 coopa,
MpeACTaBICHUS u aHanu3a JIAaHHBIX c HCIIOJIb30BaHUEM
CTaTHCTUYECKUX XapaKTepPUCTHUK CPEeIHUX M pacceuBaHusi. Paboras c
JIaHHBIMH, OOydYalolIuecs y4arcsi CUHMTBHIBATH W HHTEPIPETHUPOBATH
JIaHHbI€, BBIJABHUIaTh, apryMEHTHUPOBATh U KPUTHUKOBATh MPOCTEHIINE
TUTOTE3BI, Pa3MBIIIIATH Hajg (akropamu, BBI3BIBAIOIIIUMU
U3MEHUYMBOCTh, W OIIEHMBATh WX BJIWSHHUE HA paccMaTpHUBaeMble
BEJIMYHUHBI U MPOIIECCHI.

NuTyuTuBHOE TIpelNCTaBIE€HME O  CIy4YalHOM  HM3MEHYUBOCTH,
HCCJIEIOBAHUE 3aKOHOMEPHOCTEN 51 TEeHJICHIU U CTAHOBUTCS
MOTHUBUPYIOLIEH OCHOBOM IJIsI M3Yy4YE€HUs] TEOPUU BEPOSATHOCTEH.
Bonpiioe 3HaueHume 31ech HMEIOT IpPaKTHYECKHE 3aJaHus, B
YaCTHOCTH OMBITHIC KJIACCUYECKUMHU BEPOSTHOCTHBIMH MOJCISMHU.

[lonaTHe BEpPOATHOCTHM BBOAMTCS KaKk Mepa MPaBAONOgOoOUs
ciaydaiiHoro  coObiTusi. Ilpu  wm3ydeHum Kypca  oOydwarouiuecs
3HAKOMSTCS C NPOCTEHIIMMHU METOJAMHM BBIYUCIIEHUS BEPOSTHOCTEH
B CIIy4aiHBbIX DKCIEPUMEHTAX c PaBHOBO3MOKHBIMU
DJIEMEHTapHBIMHU HCXOHAaMH, BEPOSITHOCTHBIMU 3aKOHAaMH,
MO3BOJIAIOLIMMH CTaBUTh M pelIaTh Oojiee CIOXKHBIE 3anadu. B kypce
BXOJST HayallbHbIE NPEACTABICHHUS O CIy4alHBIX BEIMYMHAX M HX
YHUCIOBBIX XapPaKTEPUCTUKAX.

Taxxke B paMKax »d3TOro Kypca OCYIIECTBISETCS 3HAKOMCTBO
oOyuaromuxcsi ¢ MHOXXECTBAMH U OCHOBHBIMHU OIEpalUsAMU HaJ
MHOY>XE€CTBAMM, pPAacCMaTpUBAIOTCA IPUMEpPbl NPUMEHEHUs  AJs
pemeHus  3ajgad, a TaKxe HCIIOJIB30BaHUs B APYTHX
MaTEeMaTHYECKUX Kypcaxu y4EOHBIX IpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B 7—9 xiaccax m3ydaercs Kypc «BeposTHOCTH M CTaTHCTHKa»,
B KOTOpBIM BxomsT pasumensl: «[lpencraBieHne  JaHHBIX H
orucaTeabHas CTaTHCTHKAY; «BeposTHOCTBY; «DNeMeHTBI
KOMOWHATOpUKN»; «BBeneHne B Teopuio rpadoBy.

Ha wm3yuyenme maHHOTO Kypca OTBOIHMT 1 y4eOHBII 9Yac B HEACIIO
B 7 Kjacce, Bcero 54 ydeOHBIX daca.



COJEPKAHUE YYEBHOI'O KYPCA

7 kJjaacc

IIpencrasieHue maHHBIX B BHUJE TaOJNHI, AHarpamm, rpaduKoOB.
3anosiHeHWe  Ta0JWI, YTEHWE ©  [OCTPOSHHWE  JHarpaMm
(cTonOuKoOBBIX (CTONOYATBHIX) W KPYroBbIX). UYUreHue rpadukoB
pealbpHBIX TMpolleccoB. M3Bieduenme mHDOpMAUWKU W3 aUarpaMM U
TaOJIUII, UCTIOJIb30BaHUE U WHTEPIIPETAIIHS TaHHBIX.

OmnwucarenpHasi CTaTUCTUKA: cpeaHee apudMeTHIECKOoe, MeIuaHa,
pa3Max, HauOoJiblllee U HauMEHbIlIee 3HAa4YeHUsI Habopa YHCIIOBBIX
JNaHHBIX. [IpuMeps! cirydaliHON U3MEHUYHBOCTH.

CiyyaifHblii  dKcnepuMeHT (OmbIT) MW ClydallHOe  COOBITHE.
BepositHocth W yactora. Poyib MaJoOBEpOATHBIX M NPaKTHYECKH
JIOCTOBEPHBIX COOBITHH B TIpupojJe W B oOmecTBe. MoHeTa U
UrpajibHasi KOCTbB TEOPUH BEPOSTHOCTEH.

I'pad, Bepmmua, pebpo. CreneHp BepmuHbL. Ywucao pedep u
cyMMapHasi CTeleHb BepliuH. [IpenacraBieHue o CBsI3HOCTH rpada.
Henn u muknsl. [lytu B rpadax. OO6xox rpada (ditnepoB myTh).
[Ipencrasmenue 00 opueHTHpoBaHHOM rpade. Pernenue 3amay ¢
MMOMOIIbI0 TpadOB.

8 Knacc

[IpencraBieHne IOAaHHBIX B BHAE TaONHI, IHarpaMM, I'pagUKOB.
MHO>XeCTBO, 3JIEMEHT MHOXECTBa, MOAMHOXecTBO. Omnepanuu Haj
MHO>KECTBaMHU: 00beIMHEHUE, repecedeHue, JIOIIOJIHEHHUE.
CpoiicTBa omepamuii HaJg  MHOXKECTBAMHU:  II€PEMECTUTEIBHOE,
COYETaTENIbHOE, pacIpe/euTeIbHOoe, BKIOUYeHUs. lcmosb3oBaHue
rpau4ecKoro IpeACTaBICHUS MHOXECTB JUIsI ONUCAHHUA peaIbHBIX
MPOLIECCOB M SIBJICHUHN, NMPHU PEIISHUM 3aaad.

N3mepenne paccenBaHusi AaHHBIX. Jlucnepcusi M CcTaHIapTHOE
OTKJIOHEHHE YHCIIOBBIX HabopoB. /lmarpamma paccenBaHU.

DneMeHTapHbIe  COOBITHA  ciaydaiHOoTo  ombita.  CiydaifHble
coOpiTusi. BepositHOCTH CcOOBITHH. OMNBITEI ¢  PaBHOBO3MOXXHBIMU
ANIEMEHTAPHBIMH  cOObITHsIMU. Crnydaiiublii  BbIOOp. CBs3b  MEXIY
MaJIOBEPOSITHBIMH WM TNPAKTUYECKH JIOCTOBEPHBIMH COOBITHSIMH B
mpupoe, 00IIecTBe U HayKe.

Hepeso. CaoiicTBa JIEPEBLEB: €IMHCTBEHHOCTh MyTH,
CyIIECTBOBAHME  BHUCSAYEH  BEPIIMHBI, CBSI3b  MEXIY  YHCIIOM
BepmnH u uguciompeOep. IlpaBuiio ymHOXkeHwms. Pemenme 3amad c
nomompio  rpados. IlpormBomosoxusie  coObiTms.  Jlmarpamma
DOitnepa. OObenuHeHME u IepecedeHne coObITHi. HecoBmecTHBbIE
COOBITHS. dopmyna CIIOXKEHHUS BEPOSITHOCTEH. YcnoBHas
BEPOSITHOCTb.



IIpaBuno ywmHOXeHus. He3aBucumbie coObiTHsa. [lpencraBicHue
SKCIIEpUMEHTa B BHUIE JepeBa. PemieHume 3amad Ha HaXOXKICHHUE
BEPOSATHOCTEH C TIOMOIIBIO JIepeBa CIYYalfHOTO JKCIEPUMCHTA,
auarpamMm Diiepa.

9 kJacce

IIpencraBineHnue maHHBIX B BHUJE TaOJMI, guarpamMMm, rpaduxos,
HHTEpIIpeTalus TaHHbIX. UTeHne n mocTpoeHHne TaOJHIl, THarpamMm,
rpaMKOB IO peaIbHBIM JaHHBIM.

[lepectanoBkn u ¢akropuan. CoueraHUuss W YHUCIO COYCTAHHH.
Tpeyronsnuk  Ilackans. Pemenue 3amad ¢ HUCHOJIb30BAHHEM
KOMOWHATOPUKH.

I'eomeTpuueckass BeposiTHOCTh. CiydallHbIM BBIOOp TOYKH U3
(urypsl Ha MIIOCKOCTH, U3 OTpPE3Ka W U3 JIYTH OKPYKHOCTH.

Hcneitanne. Ycnex u Heynada. Cepust HMCOBITAaHUW J0 MEPBOTO
ycrexa. Cepust ucneitanuii beprymm. BeposTHocTH CcOOBITHH B
cepuu UCIbITaHUW bepHyin.

Crnyuaiinas BEJIMYMHA u pacnpenenenue BEPOSTHOCTEH.
MaremaTnueckoe OXHJTaHUe u JTUCIIEPCHSL. [Tpumepsr
MaTeMaTHYECKOr0  OXHUAAHHUS  KaK  TEOPETHUYECKOro  CPeJaHEro
3HAYECHUs BEJIWYMHBIL. MareMaTuyeckoe OXHIAaHUE U JUCIIEPCUsd
CllydaliHOW BEJIMYUHBI
«YHCJIO YCIIEXOB B CepuU HUcIbITaHUW bepHynam».

[Monsitue o 3akoHe OoJsiblIMX uHces. l3mepeHue BeposiTHOCTEH
C IOMOIIbIO YacToT. Poib M 3HaUYeHHWe 3akoHA OOJBIIMX YHCET B
MpUpOJIe U O0IIeCTBe.

IIJTAHUPYEMBIE IMPEAMETHBIE = PE3YJbTATbI
OCBOEHMA INPUMEPHOMU PABOYEMU ITPOI'PAMMDbI
KYPCA

IIpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «BepositHocTh n
CTaTHUCTHKa» B 7—9 Kjaccax XapakTepU3yloTCs CIEAYIOIIUMHU
YMEHHSIMU.

7 KJjaace

1. Ywmratp wuHGOpMANHWIO, MPEACTABICHHYID B TaOlHWIax, Ha
JrarpaMMmax; MpeACTaBIsITh JaHHbIE B BHUAE TaOJNI], CTPOUTH
nuarpaMMbl  (CTONOMKOBBIE (CTONMOYAThie) W KPYTOBBIE) IIO
MaccuBaM 3HAYEHUN.

2. OnucelBaTh H  HMHTEPIPETHPOBATH  pEaJIbHBIC  YHCIIOBBIC
JlaHHBbIe, TIIPEICTABJIICHHbIE B TabiWmax, Ha [IUarpaMmmax,
rpadukax.

3. MHcnonp3oBaTh UIsI ONMHCAHWUS JTAHHBIX CTAaTUCTHUYECKHE
XapaKTepUCTUKHU: CcpeaHee apudMeTHyeckoe, MeauaHa,
HanOobIIee U HANMEHbIIIee 3HAYSHUs, pa3max.



Nmers mnpencrtaBieHHE O CIy4allHOM W3MEHYMBOCTH Ha
nmpuMepax IeH, (QU3WYSCKUX BEIHUYHUH, AHTPOIOMETPHYCCKUX
JIAaHHBIX; UMETh peJicTaBlIeHUE o CTAaTUCTHUUECKON
YCTOWUYHUBOCTH.

8 kiace

1.

N3Bnexars u peoOpa3oBLIBATH nHpOpMaIHIo,
MpEeJICTaBICHHYI0 B BHAe TaliMi, JuarpamMM, TrpadHuKOB;
MPEeJICTaBIsATh JaHHbIE B BUJE TaOJUI, auarpamm, rpadukos.
OmnwuckiBaTh JIaHHBIE ¢ TTOMOIIIBIO CTAaTUCTUYECKUX
rokasareyieil: CpelHUX 3Ha4YeHUM ¢u Mep pacceMBaHUs
(pa3max, AuUcriepcHs U CTaHJApTHOE OTKJIOHEHUE).

Haxonute 4acTOTBl YHCIOBBIX 3HAYEHWH M YaCTOTHI COOBITHH,
B TOM YHCJIE MO pe3yjibTaraM HM3MEpeHWW W HaOJIIoJeHHI.
Haxonute BEpOSITHOCTH CIIy4alHBIX COOBITMH B OIBITaX, 3Has
BEPOATHOCTH JJEMEHTAapHBIX COOBITHMH, B TOM 4YHCIIE B
ONBITAXC PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHUSIMU.
Hcnonb3oBaTh rpaduyeckue MoOJICNIH: JEPEBO  CIY4aWHOTO
SKCMEPUMEHTa, JuarpamMMsl Diiepa, yucioBas NpsMasi.
OnepupoBaTh  IMOHATHSIMU: MHOXECTBO,  IOJMHOXECTBO;
BBITIOJIHATh ~ ONEpalMd  HaJ  MHOXECTBaMH: OObeJUHEHHE,
repeceucHue, JIOTIOJIHEHUE; MIEPEUUCIATh 3JIEMEHTBI
MHO’KECTB; IPUMEHSITH CBOHCTBA MHOKECTB.

Hcnonp3oBaTh rpauyeckoe MNPEACTaBICHHE MHOXECTB H
CBsI3ell MEXAy HHUMH [JIs OIMCAHMs IIPOLIECCOB U SBJICHMH, B
TOM 4YHCJEe @pPU PpeUIeHuH 3ajad U3 JOPYyTuX Yy4eOHBIX
NPEIMETOB U KYPCOB.

9 KJace

1.

U3BnekaTh " peoOpa3oBbIBATH nH(pOopMaIHIo,
MIPEACTABICHHYIO B PAa3jMYHBIX HCTOYHHMKAaX B BHJE TaOJHI,
auarpamMMm, TpadHKoB;  NPENCTaBISATH JaHHBIE B BHJC
TabIUI, AUarpaMM, TrpauKOB.

Pematp 3amaun OpraHM30BaHHBIM IEepeObOPOM BapHAHTOB, a
TaKke C HCHOJB30BAHMEM KOMOWHATOPHBIX  HPaBUI U
METOJIOB.

Hcnonp3oBath orucareJbHbIe XapaKTePUCTUKHU TS
MacCHUBOB YHCJIOBBIX JaHHBIX, B TOM 4YHCJE CpEIHHE
3HAYCHHS U MEPbl pACCEHBaHHS.

Haxonute 4acTOTBI 3HAaYEeHUH W HYaCTOTBI COOBITHS, B TOM
YHCIIe MOJIB3YSICh PEe3yJIbTaTaMU NMPOBEICHHBIX U3MEPEHUH U
HaOIIOJeHUIA.

HaxoauTe BEpOSTHOCTH CIy4YalHBIX COOBITHH B HM3y4CHHBIX
ONmbITaX, B TOM 4YHCIE B OIbBITaX C PaBHOBO3MOXKHBIMU
JJIEMEHTapHbI- MH COOBITHUSMH, B CEpHSIX HWCIBITAHHH 110
[epBOro ycIiexa, B CepusiX HCIbITaHUi bepHysuin.

WNmers mnpencraBieHue O  CiIydyalHOM  BEJIMYMHE U O



pacupesieICHHH BEPOSTHOCTEH.

HNmMers mnpenacraBieHHE O 3aKOHE OONBIIMX YHCEI Kak o
MPOSIBIICHUH 3aKOHOMEPHOCTH B CIy4ailHOWM HM3MEHYHMBOCTH H
0 pOJIM 3aKOHA OOJBIIUX YHCET B IPUPOJE U OOIIeCTBe.



TEMATMYECKOE NJIAHUPOBAHWUE YYEBHOIO KYPCA

7 Knacc
Ha3zsanue pa3snesa DJIEKTPOHHBIE
(TeMbl) (YHUCJIO YACOB) OcHoBHOE XapakrepucTuka JaesiTeJIbHOCTH o0yuarommxcs |(uugposbie
cofiepikaHue 00pa3oBaTeIbH
ble pecypchbl)
IIpencraBienue Ilpencrasinenue OcBauBarthb cnocoodbl npexacrasnenus |http://school-
TAaHHBIX JIaHHBIX B  TaOJHIAX. CTAaTUCTUYECCKUX JaHHBIX u uncyioBeIX |collection.edu.ru/
(7 9) ITpakTuyeckue MaCCHBOB C MOMOIIBIO TaOJHI[ U JHATPAMM C http://math.ru
BBIYUCIICHUSA 10 HUCIIOJIB30BaAHUECM AKTyaJIbHBIX u BaXXHBbIX httD//mathematIC
TaOJIMYHBIM JTAHHBIM. JTaHHBIX (nemorpaduueckue JIaHHBIC,
WN3Bneuenue u IIPOU3BOJCTBO IIPOMBILIJIEHHOM u Y
UHTEpIIpETaLys CeNbCKOX03HCTBEHHOM npoxykuu,  NIEP://Www.probl
TaOJIUIHBIX JTAHHBIX. OOIIIECTBEHHBIC U TIPU- POJHBIC SIBICHUS). ems.ru

IIpakTuueckas padota
«Tabmuien.

I'paduueckoe
MpEeACTaBICHHE JTaHHBIX
B BHJIE KpPYTOBBIX,
CTOJIOMKOBBIX
(cTombuaThIX) AUarpamMm.
YreHne U MOCTPOCHHUE
JiHarpaMM. ITpumepsl
JleMorpapuIecKux
JUarpamMM.
IIpakTnueckas pabota

«ﬂI/IarpaMMLI»

HN3yyaTh MeTOoabl paboOThl ¢ TAOJIHUYHBIMHU H
rpaM4eCKUMH  TPEICTABICHUSMU JTaHHBIX
C TIOMOWIBIO HU(PPOBBIX PECYPCOB B XOJE
MpPaKTUIESCKUX padoT

http://kvant.mcc

me.ru
http://www.allma

th.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://math.ru/
http://mathematics.ru/
http://mathematics.ru/
http://www.problems.ru/
http://www.problems.ru/
http://kvant.mccme.ru/
http://kvant.mccme.ru/
http://www.allmath.ru/
http://www.allmath.ru/

OnucarebHa [
cTaTucTHKA (8 1)

YucnoBsie HaOOPHI.
Cpennee
apu(pMeTHIecKoe.
Menuana 4uciI0BOTO
Habopa. YCTOWYHBOCTH
MeHaHbI.
ITpakTnueckast pabora
«CpenHue3HauYeHUs» .
HauGonbiiee u
HaUMCHBUICC 3HAUYCHUSA
YHCJIOBOTO Habopa.

OcBauBaTh MOHSITHS: YUCIOBOW HaOOP, Mepa
IICHTPAIbHOW TEHACHIIUU (Mepa IICHTpa), B

TOM  4YHCIIe  CcpeaHee  apudMeTHYecKoe,
MeuaHa.

OnuceiBaTh CTaTUCTHYECKUE JIaHHBIE C
MOMOIIBI0  CpeHero apupMeTHYEeCKOro u

MeauaHbl. Pemarts 3agaun.

HN3yuaTh cBoiicTBa cpeHUX, B TOM UYHCIE C
IIOMOIIBIO ITHPPOBBIX PECYpPCoOB, B XOIC
MPaKTUYECKUXpaboT.

OcBauBaTh MOHSITHS: HaUOOJIbIIIEE U HAUMEHbBIIIEE

http://school-
collection.edu.ru/

http://math.ru
http://mathematic

S.ru
http://www.probl

ems.ru
http://kvant.mcc

me.ru
http://www.allma

Paszmax 3HAYCHUSI YHUCIIOBOTO MacCHBa, pa3Max.
Pemars 3amaum Ha BbIOOp crocoba onucaHus th.ru
JAHHBIX B COOTBETCTBMU C INPHUPOAOH JAHHBIX U
LeIAMH UCCIIeIOBaHUS
CuayuaiiHas Crnyuaiinas OcBauBaTh NOHATHS: YacToTa 3HadeHuidl B |ttp://school-
H3MEHYHBOCTD (6 4) | U3MCHYHMBOCTH MacCHUBE JIaHHBIX, TIpYNIMPOBKAa JaHHBIX, (collection.edu.ru/
(mpumepsl). Yacrora THCTOTpaMMma. http:/math.ru
3Ha4YeHUd B MacCHBE Crpouts u AHATU3MPOBATE THCTOTPAMMBL |1 //mathematic
Ia"HHBIX. [ pynmupoBka. noAOUPATh MOAXOIAIINN AT TPYIITUPOBKH.
I'mctorpamMmeL. OcBauBath TrpaduUecKue IPEICTABICHUS A
IpakTudeckas paboTa | pa3sHBIX BHIOB CIyYalHOM HM3MEHYMBOCTH, B http://www.probl
«CnyuaitHas TOM YHCJE C TTOMOIIBI0 IMUQPPOBBIX pecypcoB, EMS.Iu
HM3MEHYHUBOCTBY B XOJI¢ MPAKTUYECKOU pabOTHI

http://kvant.mcc

me.ru
http://www.allma

th.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://math.ru/
http://mathematics.ru/
http://mathematics.ru/
http://www.problems.ru/
http://www.problems.ru/
http://kvant.mccme.ru/
http://kvant.mccme.ru/
http://www.allmath.ru/
http://www.allmath.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://math.ru/
http://mathematics.ru/
http://mathematics.ru/
http://www.problems.ru/
http://www.problems.ru/
http://kvant.mccme.ru/
http://kvant.mccme.ru/
http://www.allmath.ru/
http://www.allmath.ru/

BBenenne B

I'pad, Bepmmna, pebpo.

OcBauBarb  MNOHATHS. rpad, BeplInHA

http://school-

TEOPUI0 IIpencraBnenue 3amadu c rpaga, pedbpo rpada, creneHb (BaJCHTHOCTh ;
collection.edu.ru/
rpagos ITOMOIIBFO rpada. BEPIINHBI), EMbH UKL :
(4 9) Crenenp (BaJIEGHTHOCTbH) OcBauBaTh NOHATHS IYTh B rpade, FHUIEpoB http://math.ru )
BepiruHbl. Yuciio pedep nyTh,00x01 rpada, opuenrupoBanubiii rpad. http://mathematic
U CyMMapHas  CTEICHb Pemarp 3a1a4u Ha TOWCK CYMMBbI CTeNeHEH S ru
BepuinH. llens w 1uKII. BepuinH rpada, Ha mouck obOxoma rpada, Ha [
IyTe B rpage. [OMCKIYTEW B OPHUEHTHUPOBAHHBIX Ipadax. http://www.probl
[IpencraBienue 0 | OcpauBaThL CIOCOOBI IPEJACTABICHUSA 3aJaY [MS.ru
cBsa3HocTH rpada. OOxon U3 Kypca anreOpel, TE€OMETPHUU, TEOpHHU htto://kvant
rpada (diIEpOB MYTh). BEPOSITHOCTEM, JIPYTUX MPEIMETOB ¢ p://Kvant.mcc
[Ipencrasnenue 00 MOMOII[bIO rpados (kapThl, CcXeMbl, |Me.ru
OPUEHTHUPOBAHHBIX DJIEKTPUYECKUE LIEIIY, (yHKIIMOHATIbHBIE http://www.allma
rpadax COOTBETCTBHsI) Ha IpUMeEpax th.ru
BeposiTHOCTH Cnyuaiinpiii  omeir  u | OcBamBarh mOHsITHsI: ciydaiimeii onerr u  Nitp://school-
M 4acTora ciyvaiiHoe COOBITHE. cnyuaiiHoe  coObiThe, MmanosepoaTtHoe 1 [collection.edu.ru/
CJIy4aiiHOro BepositTHOCTh M 4acToTa MPAKTUYECKN JTOCTOBEPHOE COOBITHE. http://math.ru
co0bITHS COOBITHA. Ponb H3zyyarthb 3HAaYHMMOCTb MaJOBEPOATHBIX  |htt p: //mathematic
(4 v) MaJIOBEPOSITHBIX u | coObITHI B TmpupoJie W OOIlIecTBE Ha S ru
MPaKTUYECKU BXHBIX [pUMepax (aBapuu, HECUYACTHBIC | .~
JTIOCTOBEPHBIX COOBITHH ciy4au, 3alTa HepCOHANBHOU http://www.probl
B npupoze u B | mHpopMaluu, nepeaada AAHHBIX). ems.ru
obmectee. Monera u | Hsyuarn poIb knaccuaeckux  http://kvant.mcc
HUrpajibHast KOCTh B | BEPOSITHOCTHBIX Moenei (MoHETa, me.ru
TEOPUU BEPOSITHOCTEH. UrpajibHast KOCTh) B TCOPUH BEPOATHOCTEH. http://www.allma
IlpakTrueckass  paboTta Ha6uawoaaTs U M3y4yaTh 4acTOTy COOBITHH B i
«Yacrora BBITIAJICHUS MPOCTBIX OKCIEPUMEHTax, B TOM YHCIE C th.ru
opita» MOMOIIBI0 LU(POBBIX pEecypcoB, B Xoue

MIPAKTUYECKONH pPabOTHI
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O0600611IEHME,
KOHTPOUIB (5 )

[IpencraBienne naHHBIX.
OnucarenbHas
CTaTHCTHUKA.
BepositHOCTB
CITy4aifHOT'O COOBITHS

IloBTOPATE UH3y4YEHHOE U
CUCTEMY 3HAHUI.

Pemare 3agaum Ha @OpeacTaBlIeHHE U
ONMCAaHUE JaHHBIX C IOMOUIBIO H3YYEHHBIX
XapaKTEPUCTHUK. OO0cyxaaThb NpUMepbI
Ciy4alHBIX COOBITHI, MaJOBEPOSITHBIX U
MPAKTUYECKU JIOCTOBEPHBIX CITy4alHBbIX
COOBITHH, WX pOJMM B TPUPOAE H IKU3HHU
YeJI0OBEeKa

BbBICTpPaAuBATH

http://school-
collection.edu.ru/

http://math.ru
http://mathematic

S.ru
http://www.probl
ems.ru
http://kvant.mcc
me.ru
http://www.allma

th.ru
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8 Kiace

Ha3Banue pasiena
(TeMbl) (YHCJIO YACOB)

OcHoBHOE
cofiep:KaHue

XapakTepucTHKA JeSTeJbHOCTH 00y4aloIuXCcs

DJIEKTPOHHBIE

(uupposbie

o0pa3oBaTe/IbH ble
ecypchl)

IloBTOpeHMe Kypca7 IIpencraBneHue NaHHBIX. IosTopATe wu3ydyeHHOoe M BbIcTpamBaTh [ttp://school-
KJacca OnucarenbHas CUCTEMY 3HAHUI. collection.edu.ru/
(1 v) craructuka. CrydaiiHas Pemate 3agaum Ha [OpeACTaBICHUE U http://math.ru
U3MCHYUBOCTH. Cpe}lHI/Ie OIMUCaHUC JaHHBIX C TIOMOIIBIO M3YYCHHBIX httD//mathematIC
YHCIIOBOTOHA0Opa. XapaKTePUCTHUK. Pemartn 3aavu Ha *
Cryualinblie COOBITHSI. | MpPEACTaBICHHUE TIPYNIHUPOBAHHBIX JAHHBIX MU ACk
BeposiTHOCTHHM 49acTOTHI. | OINHCAaHHWE CIydailHOH M3MEHYMBOCTH. http://www.probl
Knaccuueckue womenu | Pemrars 3aja4yM Ha oOIpeleleHMEe 4YacToTel EMS.IU
TEOPUH  BEPOSITHOCTEH: | Cly4alHbIX CoOBITHIA, obeyxaenue  http://kvant.mcc
MOHETAa UM  UrpajbHas IIPUMEPOB CIly4alHBIX COOBITHIA, me.ru
KOCTh MaJIOBEPOSITHBIX U MIPaKTHYECKH ;
JIOCTOBEPHBIX  CIy4YalHBIX COOBITHH, UX http://www.allma
pOJIM B IPUPOJICH )KU3HU YEJIOBEKa th.ru
OnucareiabHasi Otknonenus. ucnepcus OcsauBare  momATHA:  jgucnepcus  u |http://school-
CTATHCTHKA YHCIIOBOTO Habopa. CTaHJapTHOE OTKJIOHEHHE, HCII0ab30BaTh collection.edu.ru/
PacceuBanue ganubix | CTaHgapTHOE OTH  XapakTepUCTHKH  JUIL  ONMHCAHUA hitp://math.ru
(1 g) OTKJIOHEHHWE  YHCIIOBOTO paccenBaHUs JaHHBIX. http://mathematic
Habopa. Jnarpammsl BeiaBuraTh rumnore3bl 00 OTCYTCTBHH HIH :
paccenBaHUsA HaJIMI U CBSI3U o JuarpaMmMam s.ru
paccenBaHusL. http://www.probl
Crpouth juarpaMMbl  pacceMBaHuMst 1o |EMS.rU
UMEIoIMMCs  aHHBIM, B TOM 4ucie ¢ http://kvant.mcc

MNOMOIIIBIO KOMIIBIOTEPA

me.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://math.ru/
http://mathematics.ru/
http://mathematics.ru/
http://www.problems.ru/
http://www.problems.ru/
http://kvant.mccme.ru/
http://kvant.mccme.ru/
http://www.allmath.ru/
http://www.allmath.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://math.ru/
http://mathematics.ru/
http://mathematics.ru/
http://www.problems.ru/
http://www.problems.ru/
http://kvant.mccme.ru/
http://kvant.mccme.ru/

http://www.allma
th.ru

MuozxectBa (1 )

MHOXECTBO,
MoIMHO>ecTBO. Onepanuu
HaJlT MHO>KECTBAMU:
00BEeIMHEHNE, IEpECeUCHUE,
JTOTIOJIHCHHE.

CBoiicTBa onepamuii Hax
MHOKECTBAMHU:
[epeMeCTHTENIEHOE,
coueTaTelbHOE,
pactipeeTuTeNsHOE,
BKJIIOUCHUSL.

['padudaeckoe mpeacTaBiIcHNE

MHOXXCCTB

OcBauBaTh MOHSITUSI: MHOXECTBO, AJIEMEHT
MHO’KECTBA, [TOJIMHOXECTBO.

BbINOTHATL oOmepanuMM HaJ MHOKECTBAMHU:
00beMHEHUE, IIepeceueHre, JIOMOIHEHHE.
Hcnonb30BaTh CBOMCTBA: IEPEMECTUTEIBHOE,
COYETaTeNIbHOE, PacpeeIUTENbHOE, BKITIOUEHHUS.
Hcnoab3oBaTh rpaduyeckoe MpencTaBlicHUe
MHOKECTB TIPH ONMCAHUH PEAbHBIX MPOLIECCOB U
SIBJICHHUH, TIPU PEILICHUHN 33124 U3 IPYruX Y4eOHBIX
MIPEAMETOB U KypCOB

http://school-
collection.edu.ru/

http://math.ru
http://mathematic

S.ru
http://www.probl

ems.ru
http://kvant.mcc

me.ru
http://www.allma

th.ru
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BeposTHOCT DeMeHTapHbIE OcBanBathb HOHATHS: snementaproe LR://school-
CIy4aHHOro COOLITHS | (5 Ty, Cuyuaiinbie COOBITHE, ciyuaiiHoe coObITHE xax (collection.edu.ru/
(2 W) COOBITHS. COBOKYITHOCTb GnaronpusitcTytomux  nttp://math.ru
BnaronpusTCTBYIOIINE JJIEMEHTapHBIX CcOOBITHH, paBHOBO3MOXHBIE [Nttp://mathematic
SJIeMEHTapHbIE COOLITHUS. 3JIeMEHTapHbIE COOBITHS. S.ru
BeposSTHOCTH  COOBITHIA. Pemarsn 3aga4u Ha BBIUHCIIEHUE F’[D'//WWW orobl
OnbBITHI c | BeposTHOCTEHl COOBITHII 110 BEPOATHOCTIM : :
PABHOBO3MOKHBIMU SJleMeHTapHBIX cOOLITHI clydaiinoro omprra. EMs-MU
DJIEMEHTAPHBIMU Pemarnb 3agaun Ha souncienne Nttp://kvant.mcc
coObrTusiMu. CrydailHbId BEpOSATHOCTEH coObITUI B OmnbITax c me.ru
BBIOOD. PaBHOBO3MOYXHBIMHU dNIeMEHTAapHBIMU  http://www.allma
IIpakTuueckas pabota COOBITHSAAMH, B TOM UHCJIE C IIOMOIUIBIO th.ru
«OmBITBI ¢ | KommbIOTEpa. —
PaBHOBO3MOKHBIMU IpoBoauT, W  M3y4aTb  ONBITHI  C
DJIEMEHTAPHBIMU PaBHOBO3MOKHBIMU DIIEMEHTAPHBIMU
COOBITUAMUY COOBITHAMHM  (C  HMCIIOJIB30BAHMEM  MOHET,
WTpajJbHBIX  KOCTEH, MApYrux Mozeleil) B
X0/ie TPAaKTUYECKOH paboThI
Beenenne B Iepego. CaoiicTBa OcpBanBarh NOHSITHSA: IEpPeBO Kak rpad) Oe3 w
TeopHIo rpadoB JepeBa: €JIMHCTBEHHOCTb | IMKJa, BHCs4Yas BeplivMHa (JUCT), BETBb collection.edu.ru/
(1 u) nyTH, CyIlecTBOBaHME | JepeBa, MyTh BIEPEBE, AMAMETP JIepeBa. http://math.ru
BUCAYEN BEPIITHHEL, H3yuarh cBoiicTBa aepeBa: cymecrtBoBanue |http://mathematic
CBA3b  MEKJY UYHCIOM | BHCs4YEH BEpIIMHBI, €IMHCTBEHHOCTh MYTH |g |
BEpUIHH u SHCAOM | MEHLY JBYMs BEPUINHAMI, CBS3E  MEKAY |ovn-IAvww.probl
peobep. Ipasumo YHCIIOM BEPIINH M YHCIIOM pebep.
YMHOKEHHS Pelarhb 3aa4H HA [OUCK U Nepeuncienue myteii [oMS:fU

B JIepeBe, ONpeIeTICHNE Yrcia BEepIInH win pedep B
JepeBe, 00Xoa OMHAPHOTO JepeBa, B TOM YHCIEC C
MIPUMEHEHHUEM MPABUIIA YMHOKCHUS

http://kvant.mcc

me.ru

http://www.allma
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—

e


http://www.allmath.ru/

Cay4yaiiHbie coObITHS
(2 9)

IIpoTtuBomnonoxHoe
coObITHE. Jwnarpamma
Diinepa. OObeIUHCHHE U
MEPECCUYCHUE  COOBITHM.
HecoBmecTtHble

cOOBITHSI. dopmyra
CJIO’KCHHS

BeposiTHocTell. [lpaBuio
YMHOXEHHUS
BEPOSITHOCTEH.

YciioBHass BEpPOSITHOCTb.
He3aBucumble cOOBITHS.
IIpencraBienue
CIIly4aiiHOro
SKCIIEpUMEHTa B
JepeBa

BHUJIE

OcBanBaThb MOHATHSA: B3alMHO
MNPOTHUBOITOJIOKHBIC CO6LITI/IH, orepali Hazn

COOBITHSIMHU, OOBEAWHEHHE M TIepeceuecHue
coObITHH, nmarpamma Oinepa (DHnepa—
Benna), coBMecTHbBIE W  HECOBMECTHBIE
COOBITHSI.

HN3yuars TeopeMBblI o BEPOSITHOCTH
o0beMHEeHUsT JABYX coObiTuii  (popmyiibl

CJIOXKEHHUSI BEPOSITHOCTEH ).
PemaTrp 3aga4ym, B TOM 4YHCJE TEKCTOBBIE

3aJadd = Ha  ONPEJCJCHHE  BEPOSTHOCTEH
OOBCIMHCHUS W I[IEPECEUCHHS COOBITUH C
IIOMOIIBK0 YHUCJIOBOW IIpsi- MOH, JUarpaMm

Diinepa, GOpPMyIIbI CIIOKEHHUST BEPOSITHOCTEI.
OcBauBaTh NOHSATHA: TPABUIIO YMHOXCHUSI
BEPOSITHOCTEH, yCIIOBHAS BEpPOATHOCTH,
HE3aBHUCHUMBIE COOBITHUSA JEPEBO CIy4alHOTO
omnbITa.

H3zyyarthb CBOMCTBA
HE3aBUCUMBIX COOBITHHA.
Pemate 3amaum  HaA  ONpeneNiecHHE |
HCIOJb30BaHNE HE3aBUCUMBIX COOBITHH.
Pemath 3agayM Ha MOHUCK BEPOATHOCTEN, B TOM
YHCIIe YCIOBHBIX, C WCIONB30BAaHUEM JepeBa CITy-
YJalfHOT' O OTIBITa

(ompeneneHus)

http://school-
collection.edu.ru/

http://math.ru
http://mathematic

s.ru
http://www.probl
ems.ru
http://kvant.mcc

me.ru
http://www.allma

th.ru
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O000menne,
KOHTPO.JIb
(19

[IpencraBienne maHHBIX.
OnucarenbHas
CTaTHCTHUKA.
BepositHOCTB
clly4aitHOro
DJeMeHThI
KOMOWHATOPUKH

I'padsr.

COOBITHA.

IToBTOPATH M3YYCHHOC W BHICTPAHBATH
cucTeMy 3HaHU.

Pemate 3amaym Ha OpeICTaBICHHE H
ONMCAHUEC JaHHBIX C IOMOIIBIO HW3YYCHHBIX
XapaKTCPUCTHK. Pemarep 3a1a4M C
puMeHeHUEeM TpadoB.

Pemate 3aga4m Ha HaXOXXJCHUE BEPOSTHOCTH
CIIy4allHOrO  COOBITHS IO  BEPOSTHOCTSIM
E)HCMCHTapHI)IX CO6bITHﬁ, B TOM YHUCJIC B
OIIbITax C paBHOBOSMO)KHbIMI/I
BHCMCHTapHI)IMI/I CO6])ITI/I$IMI/I.

Pemiarn 3a71a4M Ha HaXO0XKJICHUE
BEPOSTHOCTEH OOBEIMHEHHUS W IepecedeHHUs
COOBITHII, B TOM 4YHCJIE HE3aBUCHUMBIX, C

HCIIOJIb30BaHUEM rpaduueckux
NpEACTABICHUMN u  jaepesa CJIy4aiiHOro
OIIBITA.

Pematp 3aJa4u Ha IepevnciaeHue

KOMOWHanuii (Ynucia TEepecTaHOBOK, YHCIIa
coueTaHHi), Ha HAaXOXKICHHE BEPOSITHOCTEU
COOBITHI ¢ TIPUMEHEHHEeM KOMOWHATOPHUKH, B
TOM YHCIIE C HCTOIB30BAHHEM TPEYTOJTBHHUKA
Ilackams

http://school-
collection.edu.ru/

http://math.ru
http://mathematic

S.ru
http://www.probl

ems.ru
http://kvant.mcc

me.ru
http://www.allma

th.ru
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9 kJacc

Ha3zsanue pa3snesa DJIEKTPOHHBIE
(TeMbl) (YHCJIO YACOB) OcHoBHOE XapakTepucTHKA JesITeJbHOCTH o0y4aromuxcs |(mudpoBbie
cofiepikaHue o0pa3oBaTesIbH ble
pecypcbl)

IloBTOpeHMe Kypca8
KJacca

(1w

IIpencraBneHue NaHHBIX.
OmnucarenbHast
cratuctuka. Onepamnuun
HaJl COOBITHSMM.
HezaBucumocThb

COOBITUI

IToBTOPATH U3y4YEeHHOE U BBICTPAUBATH
cucTeMy 3HaHMI.

Pemartnb 3aJavum Ha npeacTaBJICHUE u
OIMMCAaHUC JaHHBIX.
Pemartnb 3aJaum Ha HaXO0XJICHUC

BEPOSITHOCTEH OOBEIMHEHHS M IEpecedeHUs

COOBITHIH, B TOM 4HCIIE HE3aBUCHUMBIX, C
HCIIOJIb30BaHUEM rpaduueckux
NpEACTAaBICHUNH W JAepeBa  CIy4allHOro
OIIBITA.

Pematp 3aJa4n Ha IepeyunciIcHue

KOMOMHAaIMil (4ucia NepecTaHOBOK, 4YHCIa
coueTaHHWil), Ha HAaXOXKICHHE BEPOSITHOCTEH
COOBITHH C TIPUMEHEHHEM KOMOWHATOPHUKH, B
TOM YHCJI€ C HCIIOJB30BAHUEM TPEYTrOJIbHUKA
ITackans

http://school-
collection.edu.ru/

http://math.ru
http://mathematics.

ru
http://www.proble

ms.ru
http://kvant.mccme

.ru
http://www.allmath

.ru
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DJIeMeHTBI Kombunaroproe OcBauBare mnoHsTHsi: KomOuHaTopHOoe [ittp://school-
KOMOUHATOPHU KU IIpaBUIO YMHOXKCHUA. IIpaBHIIO YMHOXKCHUS, yunopstnodeHHas  collection.edu.ru/
(L) IlepecranoBku. napa, Tpoika OOBEKTOB, MEPECcTAHOBKA, http://math.ru
®akropuan. Coueranus | ¢akropuans  dYWCIa, COYETAHHE,  YHUCIO http://mathematics.
U YHUCIO  COYETaHHUil. coueTaHul, TpeyroabHuk Ilackans. ru
TpeyronsHuk  Ilackams. Pemarsp 3aga4uu Ha HepeuuciicHue |, .
I1 6ota TOPSITIOYCHHBIX Tap, TPOEK, IepeuHcCiIeHne http://www.proble
pakThuecKas pa ynopsiz p, TpPOEK, p
«Bpraucnenue IepPeCTAHOBOK M coueTaHuii  siuementos o-IU
BEPOSITHOCTEN c pa3IMYHBIX MHOXKECTB. http://kvant.mccme
WCITOJIb30BaAHUEM Pematy 3amaum  Ha TpuMeHeHue uwncaa |fU
KOMOMHATOPHBIX couetanuit B  anrebpe  (cokpameénnoe http://www.allmath
(QyHKIUH ~ 2JIEKTPOHHBIX yMHOXeHue, OuHoMm Helorona). Pewmars, |ru
TaOIUI» IpUMEHAs]  KOMOMHATOPHUKY, 3aJadyd  Ha
BBIYHCIICHUE BEPOATHOCTEH, B TOM 4YHCIE C
IIOMOIIBIO 3JEKTPOHHBIX TabIUI B Xone
MPAKTUYECKON pabOoThI
['eomeTpuiecka I'eomerpuueckas OcBanBathb MOHSATHE reomerpuueckoii [ttp://school-
siBeposATHOCTH (1 1) BEPOSTHOCTb. BEPOSATHOCTH. Pematsn 3amaun na (collection.edu.ru/
CrrygaitHbIH BBIOOD HAXOXXIEHUE  BEPOSITHOCTEH B  OIbITAaX, http://math.ru
TOYKH U3 (UTypbl HA | MOPEACTAaBUMBIX Kak  BBIOOp  TOYEK U3 http://mathematics.

IUIOCKOCTH, W3 OTpE3Ka,
U3 TYTHOKPY>XHOCTH

MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka WIN IyTu
OKPY’KHOCTH, YHCJIOBOTO IPOMEXYTKa

ru
http://www.proble

ms.ru
http://kvant.mccme

.ru
http://www.allmath

U



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://math.ru/
http://mathematics.ru/
http://mathematics.ru/
http://www.problems.ru/
http://www.problems.ru/
http://kvant.mccme.ru/
http://kvant.mccme.ru/
http://www.allmath.ru/
http://www.allmath.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://math.ru/
http://mathematics.ru/
http://mathematics.ru/
http://www.problems.ru/
http://www.problems.ru/
http://kvant.mccme.ru/
http://kvant.mccme.ru/
http://www.allmath.ru/
http://www.allmath.ru/

HcneITaHus
Bepuynnm (2 4)

Ucnpitanue. VYcnex wu
HeyJaJa. Cepus
UCHBITAaHUNH 10 MEepBOTO
ycriexa. WUcnbiTanus
bepunynnu.

BepositHocT  cOOBITHIA
B CEpUHM  WCIBITAHUMI
bepuynnu.

IIpakTuueckasi padora
«Hcnbeitanus bepHyin»

OcBauBarthb TIOHSITHS . WCIIBITaHHE,
JJIEMEHTApHOE COOBITHE B HCHBITAaHWH (ycrex
M HeyJaya), cepus HCHBbITaHWM, HACTYIUJICHUE

MepPBOTO ycriexa (Heynaun), cepust
ucnbiTanuil bepuynnu.
Pemarn 3agaqn Ha HaXO0XCHUC

BEPOSATHOCTEH COOBITUH B CEPHU HCHBITAHHUH

JI0 epBOro ycmnexa, B TOM 4HCIe C
MIPUMEHEHUEM hopmyb CYMMBI
reoOMeTPUYECKOU NPOrPeCcCUM.

Pemartnb 3a1a4u Ha HaXO0XJCHUE
BEPOSTHOCTEH AJEMEHTApHBIX COOBITHMH B
cepuu HUCIIBITAHU I bepnyium, Ha
HaXO0X/JEHHE BEPOSITHOCTU  OMNPEACICHHOTO
4YHhClaa  yCNEXOB B CEPUM  HMCIBITAHUUA

bepnyiumn. M3yyarb B XoAe NPaKTHYeCKOM
pPadoThI, B TOM YHCIIE ¢ TOMOIIBIO HU(PPOBBIX
pecypcoB, CBONHCTBAa BEPOSTHOCTH B CEpPHUHU
ncnblTanuil bepnymm
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Cayuaiinas
BetMunHAa (2 9)

CrnydaiiHas BeIWYWHA U
pacrpeneneHue
BEPOSTHOCTEM.
MaremaTnueckoe
OXHUJAHUE U TUCTIEPCHUS
cllyyailHOM BEJIMYUHBI.
IIpumepsl
MaTeMaTU4eCKOro
OXKHTaHUS KaK
TEOPETUYECKOTO

cpeaHCero 3HA4YCHUA

OcBouTh NOHSATHSI: Ciy4yaifHas BeJIWYHHA,
3HAYEHUE cllydyaiiHOM BEJIMYMHBI,
pacmpezenaeHne BEpOSTHOCTEH.

HN3yuath U 006CyKAaTh IPUMEPHI THCKPETHBIX
W HENPEPBIBHBIX CIIy4aHBIX BEJIWYHMH (POCT,

BEC UEJIO0 BEKAa, YHCICHHOCTh HAaCEJICHHS,
Jpyrue M3MEHYBBIC BEJINYNHEI,
paccMaTpHuBaBIIMECsT B Kypce CTaTHUCTHKH),
MOJEIBHBIX CIIyJalHBIX BEJINYMH,
CBSI3aHHBIX  CO  CIy4alHBIMH  OIIBITAMH

(6pocanne MOHETBI, HIPAJIBHON KOCTH, CO
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BCJIMYUHBI.

Ilonstue o
OOJBIITUX
H3mepenue
BEPOSATHOCTEN
ITOMOIIIBIO
IIpumenenue
OOIBIIUX YHUCEIT

3aKOHEC
YUCCII.

C
qacToT.
3aKOHa

CITy4aifHBIM BBIOOPOM U T. IL.).
OcBauBaTh HOHSTHS: MaTeMaTH4YIECKOe
OXKHMJaHUE  CIIydalWHOM  BEJIMYMHBI  Kak
TEOPETUYECKOE cpennee

3HaYC€HUE, JUCIEepCUs
clydaiHOM BEJIUYUHBI Kak aHajor
JIUCIIEPCUH YUCIIOBOT0O Habopa.
Penrats 3a71aun Ha BBIYKCJICHHE
MaTeMaTHYEeCKOTO OXUJAHUSI W JUCHEPCUU
JUCKPETHOM  CIIydallHOM  BEIMYHHBI IO
3aJlaHHOMY paclpelesIeHHI0, B TOM YHCJIe
3a/1a4, CBS3aHHBIX CO CTPaxOBaHUEM U JIOTE-

pesmu.
3HAKOMUTHCA c

MaTeMaTUYeCKUM
OXHUJAHHUEM W JHUCHEpPCHEell  HEKOTOPBIX
pacrpeneneHui, B TOM

YUCJIE€  pacHpenesICHUs
CIIydallHOM BEJIUYMHBI

«4HCIIO YCIIEXOB» B CEPUH HCIBITAHHUI
Bepuynnu. H3ydarh 4acTtoTy coObITHS B
MTOBTOPSIONIMXCS CIIyYalHBIX OIBITaX Kak
CIIy4allHYIO BEJIMUYUHY.

3HaKOMHUTBLCS C 3aKOHOM OOJIBIIMX Yucen (B
¢popme bepuymnn): mpu OONBIIOM YHCIE
ONBITOB dYacTOTa COOBITHS ONM3Ka K €ro

BCPOATHOCTHU.
Pemratp 3aga4dyu Ha U3MEPCHUE
BepOSITHOCTCfI C IIOMOIIIBIO 4qacCToT.

OOcyxkIaTh poJIb 3aKOHA OOJBIIUX YHCEI B
000CHOBaHWUH YaCTOTHOTO METOJ1a




BEPOSTHOCTEM.
OOcyXIaTh 3aKOH

U3MCEpPCHUA

OOJIBIIUX

quccel

KaK




MNPOABJICHUC CTAaTUCTUYECKOU YCTOI\/'I‘{I/IBOCTI/I
B H3MCHYHMBBLIX ABJICHUAX, POJIb 3aKOHa
OOJILIIMX 4YHCE]I B noOpupoace U B IXKHU3HU
YCJIO0BCKa

O0001menne, KOHTPOJIb
Bw

IIpencraBnenue JIAHHBIX.
OmnucarenbHasi CTaTHCTHKA.
BeposTHOCTE  ciydaiiHOro
COOBITHSL OeMeHTBHI
KOMOWHATOPUKH.

CrnydaiiHple BETHYUHBI U
pacnpeneneHust

IToBTOPATH M3ydyE€HHOE U BBICTPAUBATh CUCTEMY
3HaHUIL

PemaTh 3agaum Ha mpencTaBleHHE M ONUCaHHE
JaHHBIX.

PemiaTh 3aauM Ha HaXOXICHHE BEPOSTHOCTEH
COOBITHMH, B TOM YHCI€ B OIBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMHA CO6I)ITI/I$IMI/I,
BEPOATHOCTEH OOBEAMHEHUS U  IEpecedeHUs
COOBITHI, BBIYHUCIATH BEPOSTHOCTH B ONBITAX C
CEpUsAMHU CIIy4YaiHbIX UCIIBITAHUN
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IIpu paszpaboTke

BO3MOXXHOCTHU

y4eOHO-METOANIECKUMHU

3aJaYHUKH,

paboueil mporpaMMbl B TEMaTHYECKOM IUIAHUPOBAHHH JOJDKHBI OBITH  yYTEHBI
WCIIOJIb30BAHUSA  DJIEKTPOHHBIX (IUQPPOBBIX) 00pa30BaTEIBHBIX PECYpPCOB,  SBIAIOIIUXCS
MarepuanamMu  (MyJbTHMEAHMIHBIE  IPOTPaMMBI, JJIEKTPOHHBIE  YYEOHHKH W
9JICKTPOHHBIE OHMOJMOTEKH, BHUpPTyaJbHbIE JIa0OpPaTOPUH, HWIPOBBIE MPOTPAMMBI, KOJUICKIHH

mn(GpOBBIX 00pPa30BATEIBHBIX PECYPCOB), HMCIOJIB3YEMBIMH UIsI OOYYEHHS W BOCIHTAHUS DPA3IWYHBIX TPYMII
MOJIb30BATENCH, NPEACTABICHHBIMA B JJEKTPOHHOM (IIM(PPOBOM) BHJIE W pPEATUIYIOMHUMHU IHUAAKTHIECKHE
Bo3MmoxkHOCcTH WKT,conepkanne KOTOPBIX COOTBETCTBYET 3aKOHOZATENIBCTBY 00 0Opa3oBaHMM.


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://math.ru/
http://mathematics.ru/
http://mathematics.ru/
http://www.problems.ru/
http://www.problems.ru/
http://kvant.mccme.ru/
http://kvant.mccme.ru/
http://www.allmath.ru/
http://www.allmath.ru/

	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	ОБЩАЯ ХАРАКТЕРИСТИКА УЧЕБНОГО ПРЕДМЕТА «МАТЕМАТИКА»
	ЦЕЛИ И ОСОБЕННОСТИ ИЗУЧЕНИЯ УЧЕБНОГО ПРЕДМЕТА
	МЕСТО УЧЕБНОГО ПРЕДМЕТА «МАТЕМАТИКА» В УЧЕБНОМ ПЛАНЕ

	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯУЧЕБНОГО ПРЕДМЕТА «МАТЕМАТИКА»
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	Базовые логические действия:
	Базовые исследовательские действия:
	5. Работа с информацией:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ


	ПРИМЕРНАЯ РАБОЧАЯ ПРОГРАММА УЧЕБНОГО КУРСА «АЛГЕБРА». 7-9 КЛАССЫ
	ЦЕЛИ ИЗУЧЕНИЯ УЧЕБНОГО КУРСА
	7класс
	Числа и вычисления
	Алгебраические выражения
	Уравнения
	Координаты и графики. Функции

	8класс
	Числа и вычисления
	Алгебраические выражения
	Уравнения и неравенства
	Функции

	9класс
	Числа и вычисления
	Уравнения и неравенства
	Функции
	Определение и способы задания числовых последовательностей
	ПЛАНИРУЕМЫЕ ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРИМЕРНОЙ РАБОЧЕЙ ПРОГРАММЫ КУРСА (ПО ГОДАМ ОБУЧЕНИЯ)


	7 класс
	Числа и вычисления
	Алгебраические выражения
	Уравнения и неравенства
	Координаты и графики. Функции

	8 класс
	Числа и вычисления
	Алгебраические выражения
	Уравнения и неравенства
	Функции
	Числа и вычисления (1)
	Уравнения и неравенства (1)
	Арифметическая и геометрическая прогрессии


	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ УЧЕБНОГО КУРСА
	7 класс
	9 класс

	ПРИМЕРНАЯ РАБОЧАЯ ПРОГРАММА УЧЕБНОГО КУРСА «ГЕОМЕТРИЯ». КЛАССЫ
	ЦЕЛИ ИЗУЧЕНИЯ УЧЕБНОГО КУРСА
	МЕСТО УЧЕБНОГО КУРСА В УЧЕБНОМ ПЛАНЕ
	ПЛАНИРУЕМЫЕ ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРИМЕРНОЙ РАБОЧЕЙ ПРОГРАММЫ КУРСА (ПО ГОДАМ ОБУЧЕНИЯ)
	7 класс
	9 класс


	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ УЧЕБНОГО КУРСА (ПО ГОДАМ ОБУЧЕНИЯ)
	7 класс
	9 класс

	ПРИМЕРНАЯ РАБОЧАЯ ПРОГРАММА
	7 класс
	8 класс

	9 класс

	ПЛАНИРУЕМЫЕ ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРИМЕРНОЙ РАБОЧЕЙ ПРОГРАММЫ КУРСА
	7 класс
	8 класс
	9 класс
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ УЧЕБНОГО КУРСА

	8 класс (1)


