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MOACHUTEJBHASA 3AIINCKA

PaGouasi ocHoBHasi oOpa3oBaTe/ibHasi mporpaMmma no npeamery «Marematuka» (5 -9
KJIACCHI) COCTABJIEHA HA OCHOBAHUM CJIeIYIOIIMX HOPMATUBHBIX JOKYMEHTOB:

v TocymapcTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOTO OOIIEro 00pa3oBaHMs
Joneukoit Hapognoit Pecniybnmuku, yrBepxkaeHHoro Ilpukxazom MunucrepcTBa
obpaszoBanust u Hayku Jlonenkor Hapomuoit PecryOmmku ot 30.03.2022r. Ne 22-HII
(3apeructpupoBano B MunucrepctBe toctuiuu Jlonenkoit Hapomnoit PecnyGmukw,
peructpannonubiii Ne 5055 ot 05.04.2022r.);

v' TIpuMepHON OCHOBHOW 00pa30BaTElIbHOM MPOrpaMMbl OCHOBHOIO OOLIEr0 00pa3oBaHUs
(yrBepxaeHa Ilpukazom MunucrepcTtBa obpazoBanuss M Hayku Jlonenkoir Hapomnoit
Pecniyonuku ot 18.07.2022 Ne 586);

v' Vuebnoro miana MBOY «AwmBpocueBckas mkona Ne 5» AMBPOCHEBCKOTO paiioHa
(yrBepxkaeH Ilpukazom MBOY «AmBpocueBckast mikosa Ne 5» AMBpocHueBCKOro paiiona
JHP);

v' TlpumepHas pabouast IporpamMma OCHOBHOT'O 001ero oopasoBanus « Maremarukay (st 5
- 9 kmaccoB o0Opa3oBaTeNbHON oOpraHu3anuu) (PEKOMEHJOBaHA PEIICHHEM Hay4YHO —
metoaudeckoro coseta 'bOY ITIO « IOHPUPO» (mpotokon ot 11.08.2022 Ne 3)

B osmoxy nudpoBoil TpaHchopmanuu Bcex cdep UeNIoBEYECKOH AeATeNbHOCTH
HEBO3MOKHO CTaTh OOPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOM MaTeMaTHYeCKOU
HOJArOTOBKU. YK€ B IIKOJE€ MaTeMaTHKa CIIY>KUT OMOPHBIM IPEIMETOM I U3YUECHUSI CMEXHBIX
TUCHWIUIMH, a TIOCJIe IIKOJBI peabHOW HEOOXOMUMOCTHIO CTAHOBUTCS HENPEPHIBHOE
o0Opa3oBaHue, 4TO TpeOyeT MOJHOLEHHOW 0a30BoW 001Ie00pa3oBaTEIbHON MOJTOTOBKH, B TOM
YyHCclie 1 MaTeMaTHYecKOH. JT0 00yCIOBIEHO TE€M, YTO B HAIIM JTHU PACTET YMUCIO MPOdeccuid,
CBSI3aHHBIX C HEMOCPEJCTBEHHbIM INPUMEHEHHEM MaTeMaTUKH: U B cepe SKOHOMHUKH, U B
Ou3Hece, M B TEXHOJIOTHUECKUX 00JIaCTAX, U 1aXKe B TyMaHUTapHBIX cepax. Takum o0pazom, KpyT
IIKOJBHUKOB, JIJIs1 KOTOPBIX MAaTEeMaTHKa MOXKET CTaTh 3HAUUMBIM IIPEMETOM, PACHIUPSIETCS.

[IpakTUyeckas MONE3HOCTh MaTEMATUKH OOYCIIOBIIEHA TEM, UTO €€ TPEJAMETOM SIBIISTIOTCS
(byHIaMeHTaJIbHbIe CTPYKTYpbI HAIIEro MHpa: MPOCTPAHCTBEHHBbIE (OPMBI M KOJIWYECTBEHHBIE
OTHOIIEHHSI OT MPOCTEUIINX, YCBAaMBAaEMBIX B HEMOCPEJCTBEHHOM OIBITE, 1O OCTATOYHO
CJIOKHBIX, HEOOXOAMMBIX JJS1 Pa3BUTUS HAyUHBIX M MPUKIAAHBIX HaeH. be3 KOHKpEeTHbIX
MaTeMaTHYECKUX 3HAHWW 3aTPYJHEHO MOHWMAaHHME MPHHIUIIOB YCTPOWCTBA W HCIOJIH30BAHUS
COBPEMEHHOM TEXHUKH, BOCHpPUATHE W HMHTEPIpeTalus pa3HOOOpa3HOW COLMAIBHOM,
HYKOHOMHYECKOW, MOTUTHYECKON HWH(popMarmu, Maod(h(eKTHBHA MOBCETHEBHAS MPAKTHUECKAs
NesTeIbHOCTh. KaXJIoMy 4YeloBeKYy B CBOEH JKM3HU TNPUXOAUTCS BBINOJHATH PacuéThl |
COCTABIISATH AITOPUTMBI, HAXOAUTH U MIPUMEHSTH (POPMYITBI, BIAAETh MPAKTHYECKIMH MTPHEMaMU
TreOMETPUYECKUX M3MEPEHMH W MOCTPOCHHH, YMTaTh MH(OPMAIUIO, MPEACTaBICHHYIO B BHJIE
TaONMUI, AWarpaMM W TpaduKOB, JKUTh B YCJIOBUSAX HEONPENSIEHHOCTH ¥ TOHUMATh
BEPOSTHOCTHBIHN XapakTep CilydaifHbIX COOBITHH.

OMHOBpEMEHHO C pacliupeHueM cdep TPUMEHEHHsS MaTeMaTHKH B COBPEMEHHOM
oOriecTBe BcE Oos1ee BaXKHBIM CTAHOBUTCSI MAaTEMAaTUYECKHI CTHIIb MBIIIJICHUS, TIPOSIBIISIOLIHICS
B OIIpeNIeIEHHBIX YMCTBEHHBIX HaBBIKaX. B mporiecce n3ydeHnst MaTeMaTHKA B apceHal IPUEMOB
U METOJIOB MBIIUICHHUS YEIOBEKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS MHAYKIUS U ACTyKIHS,
0000mIeHNe W KOHKPETH3allMsi, aHalIW3 ¥ CHHTE3, KiIacCH(UKalmus W CHCTeMaTH3allus,
abctparupoBanue M aHanorus. OOBEKTh MaTeMaTHUECKUX YMO3AKIIOUECHUH, IMpaBWiia HUX
KOHCTPYUPOBAHMSI PACKPBIBAIOT MEXAHU3M JIOTHUECKUX ITOCTPOEHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHus: (popMynupoBaTh, OOOCHOBBIBaTh M JIOKA3bIBATh CYKICHHS, TEM CAMbIM pPa3BHBAIOT
JOoruyeckoe MsllnuieHue. Beaymas ponb NpuHamIekUT MareMaTHke M B (hOpMUPOBaHMU
QITOPUTMUYECKON KOMITOHEHTHI MBIIIJICHUS U BOCIIUTAHUN YMEHHUH JEHCTBOBATH 1O 33/ aHHBIM
QJITOPUTMaM, COBEPIIEHCTBOBAaTh M3BECTHBIE M KOHCTPYHPOBaTh HOBBIE. B mporecce pemeHus
3aJa4 — OCHOBOW Yy4eOHOH JEesATEeTbHOCTH Ha YPOKaX MaTeMaTHKU — Pa3BUBAIOTCS TaKkKe
TBOpYECKAs U MPUKJIAIHAs] CTOPOHBI MBIIUIEHUS.



OOyuenue MaTeMaTuke JTaéT BO3MOXHOCTh pa3BUBaTh y OOYyYarOMIUXCS TOYHYIO,
paLMOHATIBHYIO U MH(POPMATUBHYIO peub, YMEHHE OTOUPATh Hanbosee MOAXOIAIINE SI3bIKOBBIE,
CHUMBOJIMYECKHE, TpaUuecKue CpelcTBa JUIS BBIPAKEHUS CYXKICHHH W HAIJIAJHOTO HX
IPE/CTAaBICHHUS.

Heo06XxoauMbpIM KOMIIOHEHTOM OOIIEH KyJIBTYphl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS
o0111ee 3HAaKOMCTBO € METOJIaMH IO3HaHMS ACHCTBUTEIBHOCTH, IPEACTABICHUE O MpeaMeTe U
METO/1aX MaTeMaTUKH, UX OTIMYUI OT METOOB IPYTHX €CTECTBEHHBIX U TYMaHUTapHBIX HAYK, 00
0COOEHHOCTSIX MPUMEHEHUsI MAaTEeMAaTUKHU JJIsl pelIeHUs] HAyYHBIX M MPUKIAAHBIX 3a7a4. Takum
o0pa3oMm, MaTeMaTu4eckoe 00pa3oBaHNe BHOCUT CBOM BKJIaJl B (POPMHUPOBAHUE OOIIEH KYIbTYPbI
YeJI0BEKA.

W3ydenne MareMaTWKH TaKXKe CIIOCOOCTBYET JCTETUYECKOMY BOCIIMTAHHIO YEIOBEKa,
IOHUMAaHMIO  KpacoThl W  U3ALIECTBA MaTEMaTHYECKUX  PACCYXICHHH, BOCIPHUSITUIO
reoMeTprIecKuX (HOpM, YCBOCHUIO U/IeH CHMMETPHUH.

[TpropuTeTHBIMU LIENAMU 00Y4YEHUsI MaTeMaTHKe B 5 — 9 kiaccax sBISIOTCS:

» (GopMHpOBaHHE IEHTPAIBHBIX MAaTEMAaTHYECKHMX MOHATUH  (YUCIO, BEIMYUHA,
reomMeTpuueckass  Qgurypa, IepeMeHHas, BEpPOSATHOCTb, (QYHKLHUA), OOECIeUHBAIOIIUX
[IPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MATEMATUYECKOT0 00pa30BaHUs 00y4arOIINXCS;

» ToJBe/ieHHe O0YYaIoNIMXCs Ha JOCTYITHOM JUISi HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3H
MaTeMaTHKHd M OKPY)KAIOLIET0 MHUpPA, TOHUMAHWE MAaTEMaTHKH KaK YacTH OOLIeH KyJIbTyphI
YeJI0BEYECTBA;

» pa3BUTHE UWHTEJUIEKTYyaJbHBIX M  TBOPYECKMX  CIHOCOOHOCTEH  00ydarommuxcs,
II03HABATEJILHOM aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHHUM, KpUTUYHOCTH MBILUIEHUS, HHTEpeca
K U3YYEHHUIO MaTEMATUKH;

» (opmupoBanue GyHKIMOHATBHON MaTeMaTHIECKOW TPAMOTHOCTH: YMEHHSI PAacIiO3HABATh
NPOSIBJIICHUS] MATEMaTHUECKUX MOHITHH, OOBEKTOB ¥ 3aKOHOMEPHOCTEH B PEabHBIX KU3HEHHBIX
CUTyallUsIX M TpU H3YyYEHUM JPYrMX Y4YeOHBIX NPEAMETOB, IPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMYyJIUpPOBaTh UX Ha SA3BIKE MAaTEMAaTUKH M CO3/aBaTh MaTeMaTHYeCKue
MOJIeNIM, MPHUMEHATh OCBOEHHBI MaTeMaTHYeCKHUH ammapar Jyuis peLIeHUs IMPaKTHKO-
OpPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATH U OLIEHUBAThH MOJyUYEHHBIE PE3YJIbTATHI.

OcHOBHBIE JMHMM COJAEp)KaHUS Kypca MareMaTuku B 5 — 9 kimaccax: «Uucna u
BBIUMCIIEHUS», «Anredpay («Anredpanyeckue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBA),
«Dynkmuny», «l'eomerpus» («I'eomerpuueckue ¢urypsl M HuX cBoiicTBa», «M3MepeHue
F€OMETPUUECKUX BEIMUYUH»), «BepoATHOCTb M CTAaTUCTHKa». JlaHHBIE JTUHUM pPa3BUBAIOTCS
napaujelbHo, KaX/1as B COOTBETCTBUH ¢ COOCTBEHHOH JIOTUKOM, 0JIHAKO HE HE3aBUCUMO OJHA OT
JIpyroi, a B TECHOM KOHTaKkTe U B3aumojeicTBuu. Kpome 3Toro, ux o0ObeAMHSET JIOTHYECKas
COCTaBJISAIONIAs], TPAJAULIMOHHO MPUCYIIas MaTeMaTHKe U MPOHHU3BIBAIONIAs BCE MaTeMaTHUECKUE
KypChl U conepkaTenbHble TuHNA. ChopMyarpoBaHHOe B I'ocy1apcTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe OCHOBHOTO o0IIero oOpa3oBaHUs TPeOOBAaHUE «yMETh ONEPUPOBATH MOHATUAMU:
OIlpeieNIeHne, akCuoMa, TEOPEMa, J0Ka3aTelbCTBO; YMEHUE PACIIO3HABAT NCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUS, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBHICKA3bIBAHUS M OTPULIAHHS
BBICKa3bIBaHUI» OTHOCUTCS KO BCeM KypcaMm, a (OpMHpOBAaHUE JIOTUYECKUX YMEHUU
pacripeniesisieTcst o BceM rojaM o0y4yeHHs Ha YpOBHE OCHOBHOT'O 0011ero 00pa3oBaHusl.

MecTto npegmera B y4eOHOM IJIaHe
Hacrosmieit mporpaMMoii perycMaTpUBAETCsl BbIICIICHUE B YUeOHOM IJIaHE HA M3yYCHHE
MaTeMaTHKH B 5 — 6 Ki1accax 5 yuyeOHBIX YacOB B HEJIEIIO B TEYCHHE KAXKJI0T0 Toa o0yueHus, B 7
— 9 kiaccax 6 y4eOHBIX 4acOB B HEJIEIO B TEUCHUE KAXOTO rojia 00yueHus, Bcero 952 y4eOHbIX
qaca.
[Ipu opranuzanuu mpouecca o0yueHus B paMKax JaHHOM MPOrpaMMBbl IMpeIoiaracTcs
PUMEHEHHE CIICAYIONINX MeJarorH4eCKuX TEXHOJIOTUH 00yUYeHusI:
v’ penpoayKTHBHAs TEXHOJIOTHS;
v/ TEXHOJIOTUS Pa3BUBAIONIETO OOYUCHHUSL;



UTPOBBIC TEXHOJIOTHH;

TEXHOJIOTHS TTPOOJIEMHOTO O0yYCHHS;

TEXHOJIOTHS YPOBHEBOU AU PepeHIInaIUN.

Bueypounas 1esTenbHOCTh IO PEeIMETyY MpeaycMaTpuBaercs B hopMax
% BHEKJIACCHBIX (BHEYPOUHBIX) MEPOIIPUSITHH;

TUIAKTHUECKUX UTP;

MPEIMETHBIX HEJIEIICH;

MIPEeIMETHBIX OJTUMITHUAI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
YUYEBHOI'O IPEIMETA «MATEMATUKA» HA YPOBHE
OCHOBHOT'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIC pe3yJIbTaThl OCBOCHHS MPOrpaMMbl ydeOHOro mpeamera «MaremaTuka
XapaKTePU3YHOTCS:

IMaTpuoTHYecKOe BOCIIMTAHME:

MPOSIBIICHUEM MHTEpeca K MPOUNUIOMY M HACTOSIMIEMY POCCHUHUCKOM MaTEMAaTHKH,
[ICHHOCTHBIM OTHOIICHHEM K JIOCTH)KEHHSM POCCHICKMX MaTeMaTWKOB M POCCHICKOI
MaTeMaTHYEeCKOU IIKOJIBI, K UCIIOJIb30BAHUIO 3TUX IIOCTI/DKCHI/II;'I B IPYyIrux HayKax U IMPUKIAIHbIX
chepax.

I'paskaaHckoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJHCHHIO OOS3aHHOCTEH TpakJaHWHA M peaM3allid ero Ipas,
IPEJICTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIMOHMPOBAHMS PA3IUYHBIX CTPYKTYP,
SIBJICHHI, TPOIENyp TPakIaHCKOro oOmmiecTBa (BBIOOPBI, OMPOCHI M TIP.); TOTOBHOCTBIO K
06CY)KI[CHI/IIO OTUYCCKHUX np06neM, CBA3aHHBIX C HNPAKTHYCCKUM IMNPHUMCHCHHEM I[OCTI/I)KeHl/If/’I
HAYKH, OCO3HAHUEM BKHOCTH MOPAJIbHO-3TUYECKUX MPHHIIUIIOB B JACATEIBHOCTH YUEHOTO.

TpynoBoe Bociutanue:

YCTAaHOBKOW Ha AKTHBHOE Y4YacTHE B PEUICHMM INPAKTUYECKUX 3aJad MaTeMaTHYECKON
HAIPaBJIEHHOCTH, OCO3HAHMEM BaKHOCTH MAaTeMAaTUYECKOTr0 0O0pa30BaHUs Ha MPOTSIKEHUHN BCel
KHU3HH U1 YCHEIHON NpodecCHOHAIBHOM AeATeNbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHMIA;
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TPAaeKTOPUH OOpa3oBaHUA U
KU3HEHHBIX ITUIAHOB € YYETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEM.

JcTeTHYEeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOIMOHAIBHOMY M JICTETHYECKOMY BOCHPHUSATHIO MaTeMaTHUECKUX
00BEKTOB, 33/1a4, PEUICHU, PacCy>KJIEHUI; YMEHHUIO BUJIETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE.

IleHHOCTH HAYYHOI'0 NO3HAHMS:

OpHUEHTAIlMe B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4HBIX IPEICTaBICHHHA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YelOBEKa, MPHUPOAbBI W 0OIIecTBa, NOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak cQepbl YeJOBEYECKOW MAEATeNbHOCTH, JTAamoB €€ pPa3BUTUSA U
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIIM3ALMU; OBJIAJICHUEM SI3bIKOM MATEMAaTUKHA U MAaTEMATHUYECKOU
KyJIbTYpOH Kak CpEICTBOM II0O3HAHUS MHpA; OBJAJCHUEM [POCTEHIIMMHU HaBbIKAMU
HCCIIEI0BATENBCKON 1EATEIbHOCTH.

®usnyeckoe BocnuTanue, GopMUpoBaHHe KYJbTYPbI 310POBbs M IMOLMOHAIBLHOIO
OJ1aronmoJyyms:

TOTOBHOCTBHIO IPUMEHATh MaTEMaTUUECKHE 3HAHNUS B UHTEPECAX CBOET0 3/J0POBbS, BEICHUS

310pOBOr0 00pa3a >KU3HU (3I0pOBOE MUTAaHMUE, COATAHCUPOBAHHBIM PEKUM 3aHATUNA U OTIbIXA,
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perynsipHas pu3nueckasi akTUBHOCTb); C(HOPMUPOBAHHOCTBIO HABBIKA Pe(ICKCHH, MPU3HAHUEM
CBOETO TIpaBa Ha OIMMOKY M TAaKOTO JKe IpaBa JPyroro 4esioBeKa.
JKOJIOTHYEeCKOe BOCIIUTAHHUe:

OpHUCHTAIMEH Ha MPHUMEHEHHE MATeMaTHYECKUX 3HAHWH UIs peuieHus 3aaad B o0JjacTu
COXPAaHHOCTH OKpY’Kalolled cpeapl, IUIAHUPOBAHHUS ITOCTYIKOB M OLEHKM HX BO3MOXKHBIX
MOCJICICTBHIA I OKPYIKAIOIIEH CpE/bl, OCO3HAaHUEM TII00ATBHOTO XapakTepa 3KOJIOTHMYECKHX
npo0JieM U IMyTel X perieHusl.

JIMYHOCTHBIE Ppe3yJabTaThbl, oO0ecHeYNBAOIIHE AAANTANMIO O00y4awIerocs K
U3MEHSIIIMMCS YCJIOBUSAM CONMAJILHON U NPUPOAHOI cpebl:

TOTOBHOCTBIO K JICHCTBHSM B YCJIOBHUSX HEOIPEICIEHHOCTH, TOBBIIICHUIO YPOBHS CBOCH
KOMITIETEHTHOCTH 4epe3 MPAaKTUUYECKYIO JEATEIbHOCTb, B TOM YUCIIE YMEHUE YUUTHCS Y APYTUX
JrO/Ied, MpUOOpeTaTh B COBMECTHOM JICSITEIIbHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIICTCHIIMU U3
OTIBITA JIPYTHX;

HEOOXOJIMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM 4YuCiIe (HOPMYITUPOBATH HUIICH,
MOHATHS, TUIIOTE3bI 00 O0BEKTAaX W SBICHHUAX, B TOM UYWCIIC PaHEe HE M3BECTHBIX, OCO3HABATH
NeQUIUTBI COOCTBEHHBIX 3HAHUW U KOMIIETCHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIIPUHUMATH CTPECCOBYIO CHTYAIIHIO
KaK BBI30B, TPEOYIOLIMI KOHTPMEP, KOPPEKTUPOBATh MPUHUMACMBIC PEIICHUS W JICHCTBUSI,
(GopMyIHpPOBATEH M OIICHUBATH PUCKHU H MOCIEICTBHS, (HOPMUPOBATH OTIBIT.

METANIPEAMETHBIE PE3YJIbTATbBI

MertarnpenMeTHbIe pe3yJIbTaThl OCBOSHHS IPOTPpaMMBbl y4eOHOTO TpeaMmera «MaTemMaTukay
XapaKTePU3YIOTCSI  OBJIAJICHUEM  VHUBEPCAIbHbIMU — NO3ZHAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCAbHBIMU KOMMYHUKAMUGHBIMU OeUCMBUAMU U YHUBEPCATbHLIMU  PeZyIAmMUGHBIMU
oelcmeusimu.

1) Yuueepcanouvie noznasamenwvnuie oeiicmsus obecneuusaiom Qopmuposanue 0A308blx
KOCHUMUBHBIX NPOYECCco8 00 Yaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAouwe20 Mupa,
npuUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHut pabomamso ¢ ungopmayueti).

Ba3zoBble Jloruyeckue aeiicTBUs:

» BBUIBISITH M XapaKTEPHU30BaTh CYHIECTBEHHBIE NPU3HAKM MAaTEeMaTHYECKHX OOBEKTOB,
NOHSTUH, OTHOIIEHUH MEXKIy MOHATHAMH; (QOPMYJIUPOBATH  OINpPEAETICHUS  IMOHATHUM;
yCTAQHABJIMBaTh CYUIECTBEHHBIH MNpPHU3HAK KJIACCU(PHUKAIMK, OCHOBAaHUSA Ui 000OLIeHHS U
CpPaBHEHMs, KPUTEPUU MPOBOJUMOrO  aHalM3a; BOCIPUHUMATh, (OPMYyIHpOBaTh U
peoOpa3oBbIBaTh CYXJIEHUS: YTBEpAHUTEIbHbIE M OTpULATEIbHBIC, €IMHUYHBIC, YACTHbIE U
o011re; yCIoBHBIE,

» BBUIBISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTUBOpEYHs B (pakTax,
JTaHHBIX, HAOMIONEHUSIX W  YTBEPXKIEHUSX; TMpeuiaraTb KPUTEpUU JUIS  BBISABIICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

» J1enath BBIBOJBI C WCIIOJNI30BAaHHEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKIIOYeHNH, YMO3aKIIOUEHNI 110 aHAJIOTUH; pa30upaTh J10Ka3aTelbCTBA MaTeMaTHUECKUX
YTBEpKACHUM (IpsiMble W OT MPOTUBHOIO), MPOBOJUTH CAMOCTOATEIBHO HECIOMXKHBIE
JI0Ka3aTeIbCTBa MaTeMaTHUECKUX (DaKTOB, BHICTpAaUBaTh apryMEHTAIINIO, IPUBOAUTE PUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKACHMUS;

» BbIOMpaTh croco0 pemieHUs ydeOHOW 3amgayn (CpaBHMBaTh HECKOJBKO BapHUaHTOB
pemieHus, BbIOMpaTh Haubojee MOAXOMSAMMN ¢ YY4ETOM CaMOCTOSITEIbHO BBIJCIECHHBIX
KPUTEPUEB).

Ba3oBrble ucciaenoBarebLCcKue AeiicTBHA:

» HCHOJIB30BaTh BOINPOCKI KaK UCCIIEI0BATEIBCKHII HHCTPYMEHT ITO3HAHUS; (DOPMYJIUPOBATH
BOIPOCHI, PUKCUPYIOLIUE IPOTUBOPEUHE, TPOOIIEMY, CAMOCTOATENBHO YCTaHABINBATh HCKOMOE U
naHHoe, (POPMHUPOBATh THIIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UINIO, MHEHHE;



» TPOBOIWTH IO CAMOCTOSTEIBHO COCTABJICHHOMY IUIaHY HECJIOXKHBIM OSKCIEPUMEHT,
HEOOJIBIIOE HCCIeIOBAaHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBEKTa,
3aBUCHUMOCTEN 00BEKTOB MEXTy COOOIA;

» CaMOCTOSITEIHHO (hOPMYITUPOBATh 0OOOIICHHS U BBIBOBI TI0 PE3yJIbTaTaM IPOBEIEHHOTO
HAOIIO/ICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJYYEHHBIX PE3yIbTaTOB, BHIBOJOB U
000011IeHMI;

» TPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUIATh MPEAMOIOKEHHS O
€ro pa3BUTHH B HOBBIX YCIOBUSX.

Padora ¢ undopmanmueii:

» BBIIBISTH HEIOCTATOYHOCTh M M30BITOYHOCTh HH()OPMAIIMH, TAaHHBIX, HEOOXOAUMBIX IS
peIleHUs 3a1a9H;

» BBIOWpaTh, AHAIM3MPOBATH, CHUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HH(OPMAITUIO
Pa3IUYHBIX BUAOB M (DOPM TPEICTABICHUS;, BBIOUPATh (OpMY IpeIcTaBiICHHUs] WHOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd CXeMaMH, JAuarpaMMaMd, WHOM rpadukoil u Hx
KOMOUHAIIASIMU;

» OlLEHMBATh HAJEKHOCTh WHPOPMAIMU [0 KPUTEPUSM, MPEUIOKECHHBIM YUUTEIIEM WA
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIIBHO.

2) Yuusepcanvuvie Kommynuxamuenwvle Oeiicmsus obecneuusarom cghopmMupo8anHocms
COYUANBHBIX HABLIKO8 00YUAIOUUXCAL.
O01menue:

» BOCHPUHUMATH M (POPMYJIUPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBHSMH W IEISIMHU
OOLIeHMs]; SCHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MHUCHhMEHHBIX
TEKCTaXx, JJaBaTh MOSICHEHUS 110 X0y PEIICHUS 3a/Ia4H, KOMMEHTHPOBATH TIOJTYYSHHBIN PE3yIbTaT;

» B Xoze 0OCYXIEHHsI 3a/1aBaTh BOIPOCHI TI0 CYIIECTBY OOCYKIaeMOM TEMBbI, MPOOJIEMBI,
pemaeMoil 3ajauu, BBICKA3bIBATh WJIEH, HAIIEJIEHHbIE HAa MOMCK PEIICHMS; COMOCTaBISATh CBOU
CYXKIEHHS C CYXJIEHUSMHU IPYTHUX YYaCTHHUKOB JMAanora, oOHapy»XUBaTh pa3jHyuue U CXOJACTBO
MO3UIMI; B KOPpeKTHO! (popme (HOpMyIHpOBaTh pa3HOTIACHS], CBOU BO3PAKEHUS;

» TIPEJCTaBIATh PE3yJIbTaThl PEIICHHs 3aJaud, SKCIEPUMEHTa, WCCIICIOBAHUS, MPOCKTa;
CaMOCTOSITENIbHO BIOMPATh (hOpMAaT BRICTYIUICHUS C YUETOM 3a]1a4 MPe3eHTAIlUU 1 0COOCHHOCTEH
ayJIMTOPHUH.

CotpyaHunuecTso:

» TIOHUMATh M UCIIOJIB30BaTh MPEHMYIIECTBA KOMAHHONW M WHIUBUAYAILHOUW paOOThI MPU
pelIeHnH Y4YeOHBIX MaTeMaTHYeCKUX 3ajad; MPUHUMATh IeJh COBMECTHOH JesTEIILHOCTH,
TUTAHUPOBATh OPTraHU3ALMI0 COBMECTHON PabOThI, paclpeesiTh BUABI padoT, JOrOBapUBATHCS,
00CyX)IaTh TPOIIECC U PE3yJIbTAT padOTHI; 00001IaTh MHEHUS HECKOIBKUX JIFOCH;

» yd4acTBOBaTh B IPYHIOBBIX Gopmax paboThl (00CYyxaeHUsI, 0OOMEH MHEHHSIMHU, MO3TOBbIC
IITYPMBI | JIP.); BBITIOJTHATH CBOIO YaCTh PaOOTHI M KOOPIMHUPOBATH CBOU JICHCTBHS C JIPYTUMHU
YJleHaMU KOMaH/IbI, OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOLIUN MPOIYKT MO KPHUTEPUSIM,
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

3) Yuueepcanouvie pecynamusnwie oeiicmeusi obecneuusaiom @opmuposarHue cmblCl08blX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuszaums:

» CaMOCTOSITEIBHO COCTABIIATH IUIAH, AITOPUTM PEIIeHHS 3a/1a4u (MJIH €T0 4acTh), BHIOUPATh
crocod pemieHuss € Yy4€TOM HMMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yu€TOM HOBOM HH(pOpMAILIHH.

CaMOKOHTPOJIb:

» BIAJeTh croco0amMy CaMONPOBEPKH, CAMOKOHTPOJIS MPOILIeCCa W Pe3ysbTaTra PEUICHUs
MaTEeMaTHYECKON 3aa4yy; NMPEABUACTb TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELICHUU
3aJa4i, BHOCUTb KOPPEKTHBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAlIEHHBIX
OLIMOOK, BBISIBJIEHHBIX TPYIHOCTEIH;



» OIICHUBATh COOTBETCTBUE PE3yJIbTaTa JESATEIBHOCTH MOCTABICHHON IETU U YCIOBHSM,
OOBSICHATH NPUYUHBI JOCTHIKEHHS WJIM HEJOCTHKEHUS LI€JIU, HAXOJUTh OIINOKY, 1aBaTh OLEHKY
nproOpPEeTEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbBI
[IpenmeTHble pe3ynbTaThl ocBoeHMs [IpumepHoil paboueld mporpaMMmbl 110 MaTeMaTHKE
IPECTaBJIEHbI 110 rojlaM 00y4YeHHUs B CIEAYIOLIMX pa3jesiaX MporpaMMbl B paMKax OTIEJIbHBIX
KypcoB: B 5-6 kiaccax — Kypca «Marematuka», B 7-9 Kiaccax — KypcoB «Aurebpay,
«I"eomerpus», «BeposTHOCTb U CTATUCTUKAY.

Pa3BuTne JlorMuYecKMX NPEACTABICHUH U HABBIKOB  JIOTMYECKOTO  MBILIUICHUS
OCYILECTBIIICTCSI HAa NPOTSKEHUM BCEX JIeT OOydeHUs B OCHOBHOW IIKOJIE B paMKaX BCEX
Ha3BaHHBIX KypcoB. llpeamnosnaraercsi, YTO BBITYCKHMK OCHOBHOM IIKOJBI CMOXET CTPOUTh
BBICKa3bIBaHUS U OTPULIAHKS BBICKa3bIBaHUM, PaCIIO3HABATh NCTUHHBIE U JIOKHBIC BHICKA3bIBAaHUS,
IPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPDI, OBJIa/I€ET MOHATUSAMU: ONPEEIIEHUE, aKCUOMa, TEOPEMa,
JI0Ka3aTeIbCTBO — M HAYUYUTCS UCIOJIb30BATh UX MPH BHINOJIHEHUH YUEOHBIX M BHEYUEOHBIX 3a/1a4.

PABOYAS ITPOT'PAMMA
YYEBHOI'O KYPCA <MATEMATHUKAM». 5-6 KSIACCBI

HEJA U3YYEHUS YYEBHOI'O KYPCA
[TpropuTeTHEIMU LENIIMU O0YYEHHUSI MaTeMaTHKE B 5 — 6 Kiaccax sSBIISIOTCS:

» TpopoinkeHue (HOpMHUPOBAHMS OCHOBHBIX MAaTEeMaTHUYECKUX MOHATHH (YUCIIO, BETHMYHMHA,
reoMeTpuueckasi  Qurypa), OOECIeYHBAIOIINX IPEEMCTBEHHOCTh W  TEPCIEKTHBHOCTD
MaTeMaTHYeCKOro 00pa3oBaHus 00yJaromuXcs;

» pa3BUTHE WHTEJUIEKTYyaJbHBIX M  TBOPYECKMX  CIMOCOOHOCTEH  00ydarommxcs,
MI03HABATEJIbHOM aKTUBHOCTH, UCCIIE0BATENIbCKUX YMEHUH), MHTEpeca K U3YUEHUIO0 MaTeMaTHKH;

» TojaBeleHHe 00yYaIONIMXCs Ha JOCTYITHOM IS HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3U
MaTeMaTHKHU U OKPY>KaIOIIEero MUPA;

» (opmupoBaHue PYHKIIMOHATBHOW MAaTEMaTHYECKOW TPaMOTHOCTH: YMEHHS PACIIO3HABATH
MaTeMaTHYecKue 0OOBEKTHI B peasIbHBIX KU3HEHHBIX CUTYalUsIX, IPUMEHITh OCBOCHHbIE YMEHUS
JUTSL pEeTIeHHs] TIPAaKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIIPETHPOBATH TIOJTYYECHHBIC PE3YIIbTATHI
U OLICHMBATh UX Ha COOTBETCTBUE MPAKTUYECKON CUTYAIMH.

OCHOBHBIE JIMHUM COJIEpKaHUS Kypca MaTeMaTUKU B 5 — 6 kiaccax — apudmernueckas u
reoMeTpHUecKasi, KOTOpPbIE Pa3BUBAIOTCS MapajlieNbHO, KaX/1as B COOTBETCTBUU C COOCTBEHHOU
JIOTHKOMW, OJTHAKO, HEe HE3aBUCHMO OJIHA OT JIPYTOi, a B TECHOM KOHTAaKTE W B3aMMOJCHCTBUH.
Taxoke B Kypce MPOUCXOAUT 3HAKOMCTBO € 3JIEMEHTAaMH aJIreOphl U ONUCATEIbHON CTaTUCTUKH.

W3ydenune apu@MeTHdeckoro marepruaja HAaYMHACTCS CO CHUCTEMAaTH3allMd W Pa3BUTHSA
3HaHUH O HaTypalbHBIX YHCIAX, [OJYYEHHbIX B HadajabHOM 1mukoie. Ilpu sToMm
COBEPIIIEHCTBOBAHHE BBIYMCIUTEIHHON TEXHUKH U (HOPMUPOBAHHE HOBBIX TEOPETHUECKUX 3HAHUN
COYETAeTCs C PA3BUTHUEM BBIYMCIMTEIBHON KYJIbTYphl, B YaCTHOCTH C O0YYEHHEM MPOCTEHIINM
npuémMaM TPUKUAKA W OLEHKH pEe3yJbTaTOB BBIUUCIICHWH. V3ydyeHWe HaTypalbHBIX YHUCEI
pojioJKaeTcs B 6 Kiacce 3HAKOMCTBOM € HAYaJIbHBIMU MOHATHSIMU T€OPUHU JIETUMOCTH.

Hpyroil kpymnHBIA OJIOK B COAEpXKaHUU apu(PMETHUECKON TMHUU — 3TO Apoou. Hawamo
U3y4eHHUs] OOBIKHOBEHHBIX U JECATHYHBIX IpoOei OTHECeHO K 5 Kiaccy. DTO NepBblid 3Tam B
OCBOEHHH JIpo0eii, KorJa MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH HJESIMU, TIOHATUSIMHEMSBI. [Ipu
TOM paccMOTpPEHHE OOBIKHOBEHHBIX Ipo0Oeil B IMOJHOM 00BEME NPEIIIECTBYET H3YUYCHUIO
JECATHYHBIX IPOOEH, YTO 1eIecO00pa3HO ¢ TOUKH 3PEHHUS JOTUKU M3JI0KEHNS YHCIOBOM JIMHUH,
KOTJa TpaBuia JCHCTBUH C JECATUYHBIMH JPOOSIMH MOXXKHO OOOCHOBATH YK€ H3BECTHBIMHU
QJITOPUTMaMH BBIITOJTHEHUS JCHCTBUN ¢ OOBIKHOBEHHBIMHU POOSMH. 3HAKOMCTBO C ECATUYHBIMU
JIpoOSMHU pacIIMPUT BO3MOXKHOCTH JJIsl TIOHUMAHUS 00yUYalOIIMMUCS MPUKIATHOTO TPUMEHEHUS



HOBOMW 3allMCU IPU M3YYEHUU APYTUX NMPEAMETOB U NPU IPAKTHUUECKOM HCIONb3oBaHUU. K 6
KJIacCy OTHECEH BTOPOIL 3Tall B U3y4eHUH Apo0eii, Iie NPOUCXOAUT COBEPIICHCTBOBAHNE HABBIKOB
CpaBHEHHMsI M TpeoOpa3oBaHusi JpoOeil, OCBOCHHWE HOBBIX BBIYUCIUTEIBHBIX aJTOPUTMOB,
OTTaYMBAaHUE TEXHUKU BBIYUCICHUN, B TOM YHCJIE 3HAUYCHUN BBIPAXKCHMM, COIEPKALIUX U
OOBIKHOBEHHBIC, M JIECATUYHBIC APOOH, YCTAHOBIICHHE CBSI3€H MEXay HHMH, PACCMOTPEHHUE
npuéMOB pelleHus 3aaad Ha Jpobu. B Hagane 6 kiacca MPOMCXOIUT 3HAKOMCTBO C IOHSATHEM
IIPOLICHTA.

OCOOEHHOCTBIO N3YYEHUS MOJOKUTENIBHBIX U OTPULIATEIbHBIX YHCEIl ABJSIETCS TO, UTO OHU
TaK)K€ MOTYT paccMaTpUBaTbCsl B HECKOJBKO A3TanoB. B 6 kiacce B Havalne M3y4EHMsI TEMbI
«ITonoxkuTeNbHBIE M OTPULIATENIBHBIE YNCIAa» BblAeNAeTcs noarema «llemble uncna», B paMKax
KOTOPOM 3HAKOMCTBO C OTPULATEIBHBIMH YMCIAMU U JEHCTBUSIMHU C IOJOKHUTEIBHBIMU U
OTPULATEIIBHBIMY YHMCIIAMHU ITPOUCXOIUT HA OCHOBE COJEPIKATENBHOIO MOAX0AA. JTO IO3BOJISET
Ha JIOCTYITHOM YPOBHE ITO3HAKOMUTh YYaIIUXCs MPAKTUYECKU CO BCEMH OCHOBHBIMH IOHATUAMU
TEMbl, B TOM YHUCJIE M C IpaBWJIaMH 3HAKOB IPH BBINOJIHEHUH apU(PMETHUECKUX ACHCTBUI.
N3ydeHne panoHalIbHBIX YUCEN HA 3TOM HE 3aKOHUYUTCS, a OyJIeT MPOI0JIKEHO B Kypce aareopbl
7 Kjacca, YTO CTaHET CIEAYIOLIUMM IPOXOJOM BCEX NPUHIMIMAIBHBIX BOIIPOCOB, TEM CaMbIM
paszeneHue TPyJIHOCTEH o00JierdyaeT BOCHPUATHE MaTepuaia, a paclpeiesieHUE BO BPEMEHU
CIOCOOCTBYET NMPOYHOCTH MPHUOOPETAEMBIX HABBIKOB.

[Tpu 00y4yeHnn pemeHuIo TEKCTOBBIX 33134 B 5-6 KJIaccax UCHOIB3YIOTCS apu(METHIECKHIE
npuémsl pemieHus. TekcToBble 3a7jauu, perraeMple Npu 0TpabOTKe BBIYMCIMTEIbHBIX HABBIKOB B
5—-6 kaccax, pacCMaTpPUBAIOTCS 3a/1a4yl CIEAYIOLIMX BUJIOB: 33/1a4d HA JBUKEHHE, HA YacTH, Ha
HOKYIIKH, Ha paboTy U MPOU3BOJUTEIBHOCTD, HA IPOLIEHTHI, HA OTHOLIEHUS U ponopuuu. Kpome
TOro, oOydaroluecss 3HAKOMSTCS C MNpuéMamMHu pelieHus 3a7ad [epedopoM BO3MOMKHBIX
BapHUaHTOB, y4arcs paboTarh ¢ HUH(OpMAIME, Tpe/ICTaBIeHHON B (popMe TaOIUIl MU TUarpaMM.

B [IpumepHoii paboueil mporpamMme npeaycMoTpeHo (HOpMHpPOBAHHE MPOINEAEBTHUECKUX
anreOpanyeckux TMpejacTaBieHuil. BykBa Kak CHMBOJ HEKOTOPOIO YHUCIA B 3aBHCHMOCTH OT
MaTE€MaTUYeCKOro KOHTEKCTa BBOAMTCS IIOCTENEHHO. bDyKBEHHas CUMBOJIMKA HIMPOKO
UCTIOJIb3YeTCsl TMPEXJe BCEro JUIsl 3alMcu OOLIMX YTBEPXKIACHUN U IpeiokeHHH, Gopmyn, B
YaCTHOCTH JUJIS1 BBIYHMCIICHHS] TEOMETPUYECKUX BEJIMUMH, B KAUECTBE «3aMECTUTENS YUCIIa.

B kypce «Martematukm» 5—6 Ki1accoB IpeICTaBICHA HAJIAIHAs T€OMETPHUs, HAalIPaBJICHHAs
Ha pPa3BUTHE OOPA3HOrO MBIILJICHUS,, MPOCTPAHCTBEHHOTO BOOOpa)XKEHMsI, HM300pa3UTEIbHBIX
YMEHHMI. DTO BaXXHBIM 3Tall B U3YyYEHUH I'€OMETPHUH, KOTOPBI OCYILECTBIISIETCS Ha HAIJIAIHO-
MIPAKTUYECKOM YPOBHE, OIIUPAETCS Ha HAIISIHO-00pa3HOe MbllIeHne o0ydaromuxcs. bonbas
pOJIb  OTBOAUTCS IPAKTUYECKOM JEATEIBHOCTH, OIBITY, JKCIEPUMEHTY, MOJAEIUPOBAHUIO.
OO6yuaroniyecss 3HaKOMATCS C TE€OMETPUUYECKUMHU (PUTypaMH Ha TUIOCKOCTH U B NMPOCTPAHCTBE, C
UX MPOCTEUIIMMHU KOH(PUTYpalMsMH, ydarcss M300paxaTh UX Ha HEJIMHOBAHHON M KIETYaTON
Oymare, pacCMaTpUBaIOT WX MPOCTEHINE CBOMCTBA. B mporiecce n3ydeHus: HarasiiHOM TeOMETPUHr
3HAaHUS, TOJY4YEHHblE OOYyYalOUMMHCS B HAyaJdbHOM MIKOJE, CHCTEMAaTU3UPYIOTCS U
PaCIIMPSFOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IuUlaHy B 5-6 Kiaccax H3ydaeTcsi MHTETPUPOBAHHBIA MpeaMeT
«Matemartukay, KOTOpPbI BKJIIOYAaET apu(PMeTHUEeCKUi MaTepual M HarjsIHyI0 F€OMETpHIO, a
TaK)Ke MPOMNEJIEBTUYECKUE CBEACHUS W3 aiureOpbl, 3JIEMEHTHI JIOTUKM M Hayajla ONHcaTelbHOU
CTaTHCTUKH.

YueOHBI TJ1aH Ha U3yUYEeHHUE MAaTEMaTUKH B 5 — 6 KjaccaXx OTBOAMT HE MEHee 5 y4eOHBIX
4acoB B HEZEJIO B T€UCHUE KAXJI0r0 rofa o0yueHus, Bcero He MeHee 340 yueOHBIX 4acoB.



COIAEPKAHUE YYEBHOI' O KYPCA

5 kaacce

Hamypanvuvie uucna u Hyo

Harypanbnoe umcno. Psaa narypampHbix umcen. Yucino 0. M3o0paxxeHne HaTypaabHBIX
YyKCceJl TOYKaMU Ha KOOPAMHATHOM (YMCIIOBOM) IPSIMOM.

[To3unmoHHas cucrema cuucieHus. PuMckas HyMmepanus Kak HPUMEP HEMO3UIMOHHON
CUCTEMBI cunciaeHus. JlecsTuuHas cucreMa CUMCIeHUsI.

CpaBHeHHE HaTypaJIbHBIX YHCEll, CpaBHEHHE HATypajbHBIX 4ucen ¢ HylIéM. CrocoOsl
cpaBHeHUs. OKpyTIiIeHHE HaTypalbHbIX YUCEIL.

CliokeHue HaTypaJlbHbIX YMCEN; CBOMCTBO HYJISI IIPU CII0KEHUU. BrlunTanne Kak JeicTeue,
o0paTHOE CIIO)KEHHMIO. YMHO)KEHHE HaTypalbHbIX YHUCENl; CBOMCTBA HYJId U EAUHULBI IpU
yMHOKeHUU. JleneHune kak neiicTBUe, oOpaTHOe YMHOXXEHHI0. KOMIOHEHTHI JeicTBHiA, CBS3b
mexxay Humu. [IpoBepka pesynprata apudmermueckoro neiictBus. llepemectutensHoe U
COUeTaTEeNbHOE CBOWCTBA (3aKOHBI) CIOXKEHUS M YMHOXXEHHUS, paclpeAesUTEIbHOE CBOMCTBO
(3aKOH) YMHOKEHHS.

Hcnonk3oBanue OykB Aisi 000O3HAUEHUS HEU3BECTHOIO KOMIIOHEHTA U 3alKCH CBOWCTB
apuQMeTHIECKUX ICHCTBUH.

Jenutenu u KpaTHble YUCIIA, pa3joKeHHEe Ha MHOXUTenU. IIpocThie U cocTaBHbIE yuCIa.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ ocraTkom.

Crenenb C HaTypajbHBIM MOKa3zaTejleM. 3aluch 4YKCIa B BHUAE CYMMbI pa3psaHbIX
ClIaraeMbIXx.

UucinoBoe BbIpakeHHE. BblUKMClIeHHE 3HAY€HM YHCIOBBIX BBIPAXKEHUW; MOPSIAOK
BBIMOJHEHUsT  AeiicTBuil. lcmonb3oBaHWMe 1pU  BBIUMCICHUSIX [EPEMECTUTEIBHOTO U
COUYETATENLHOTO CBOWCTB (3aKOHOB) CJIOXKEHUS M YMHOXKEHUS, paclpeleluTeIbHOr0 CBONWCTBA
YMHOXKCHHS.

Jlpoou

[IpencraBnenne o Apodu Kak crocoOe 3amucy 4acTu BeTUYuHbl. OOBIKHOBEHHBIEC JIPOOH.
[TpaBunbHbIE U HeMpaBUIbHBIE IpoOH. CMelIanHas Ipo0b; MpeICcTaBIeHUe CMEIIaHHON IpoOH B
BUJIE HENpPaBUJIBHOW JpoOM M BBbIIEICHHE IEJOM YacTH 4YMciIa W3 HENpaBWIbHON apoOu.
N300paxkenue apoOeit ToukaMu Ha 4rciaoBoil npsimoil. OcHOBHOE cBOMCTBO poou. CokpaleHue
npobeit. [TpuBenenue Apodu Kk HOBOMY 3HaMeHaTest0. CpaBHEHHUE IPOOEH.

CrnoxeHue M BbIUMTaHME JpoOei. YMHOXeHHEe U JejeHue ApoOeil; B3auMHOOOpaTHbIE
npobu. HaxoxaeHue 4acTu 1enoro u eyoro 1o ero YacTH.

Hecstuunas 3anuck apobeit. [IpencraBieHune necaTHYHON ApoOU B BHIE OOBIKHOBEHHOM.
N3o00pakeHne AECATUYHBIX ApoOel TOYKaMHU Ha YHCIOBOM mMpsiMod. CpaBHEHHE IECATUUHBIX
IpoOeii.

Apudmernueckue IeiCTBUS C JeCATUUHBIME 1po0siMu. OKpyTiieHre AeCATUYHBIX Apo0eii.

Pewenue mexcmosuvix 3adau

Pemenne TekcTOBBIX 3a1a4y apu(pMETHUYECKHM crocoOoM. PerieHue noruueckux 3ajaad.
Pemrenue 3amau nepe6OpoM Bcex BO3MOXKHBIX BapHaHTOB. Vcronb30BaHue MpU peLIeHNH 3a/1a4
TaOJIUI U CXEM.

Pemenue 3amay, conepkanux 3aBUCUMOCTH, CBSA3BIBAIOIINE BEJIMUUHBI: CKOPOCTh, BpEMH,
paccTosiHue; IIeHa, KOJWYECTBO, CTOMMOCTb. ENMHUIBI M3MEpeHMs: Macchl, 00bEMa, IEHBI;
paccTosiHusl, BpeMEHHU, CKOPOCTH. CBSA3b MEXKAY €AMHUIIAMU U3MEPEHUS KQXKI0W BETUUUHBI.

Pemenrie OCHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBieHne JaHHBIX B BUIE TAOIUII, CTOJIOYATHIX JHATPAMM.

Haznaonan ceomempus

Harnsoaeie npeacraBnenus o purypax Ha MIOCKOCTH: TOYKA, IpsiMasi, OTPE30K, Jyd, Yo,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTh, Kpyr. YToil. IIpsiMoii, OCTphIil, Tynoll U pa3BEPHYTHIN
YTJIBL.
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JnuHa oTpe3ka, METPUYECKHE €IMHULBl JUIMHBL JlIMHA JIOMAaHOW, MEpUMETP
MHOI'OyTOJIbHUKA. MI3MepeHue U NoCTpOEHUE YIJI0B C IOMOIIBIO TPAaHCIOPTHPA.

Harnsaeie npencraBieHus o GUrypax Ha MIOCKOCTH: MHOTOYTOJILHUK; MPSMOYTOJIbHHK,
KBaJIpaT; TPEYToJbHUK, O PAaBEHCTBE PUTYD.

N300paxkenue Guryp, B TOM uuciie Ha kieTdyaToi Oymare. [loctpoenne kondurypauuit u3
YacTel MpsSMON, OKPY>KHOCTH Ha HEJTMHOBAaHHOW M KieTdyarol Oymare. Mcrnonap30BaHne CBONCTB
CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBAPATA.

[1nomane NpsAMOYroJIbHUKAa U MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX U3 MPSIMOYTOJIbHUKOB, B
TOM yucie Guryp, n300pakEHHBIX Ha KiIeT4aToi Oymare. EQMHUIIBI H3MEpeHUs TUIOIA/IH.

Harnsiguele  mpenctaBieHMss O  IPOCTPAHCTBEHHBIX — (GUTYypax:  OPSMOYTOJIbHBIN
napajuienienunen, Ky0, MHOTOrpaHHUKA. M300pakeHue MPOCTEHIIMX MHOTOTPAHHUKOB.
Pa3éprku kyba u mnapamienenunena. Co3gaHue Mojieieil MHOTOTpaHHUKOB (U3 Oymarw,
MIPOBOJIOKH, TUTACTHIIMHA U . ).

O0BEM MPAMOYTOIBHOTO Napajuienenunena, Kyoa. Enunuiel usmepenust oobEma.

6 KJIacc

Hamypanvnwie uucna

Apudmerndeckne AEWCTBUS C MHOIO3HAYHBIMHM HATypalbHbIMU uuciaMHu. YucCIOBbIE
BBIPQXECHUS, MOPSAOK JIEHCTBUM, UCHOJIb30BaHUE CKOOOK. Vcrosib30BaHME MPU BBIUMCICHUSIX
IIEPEMECTUTENIBHOTO U COYETATEIBHOIO CBOMCTB CIOKEHUS U YMHOKEHUS, PACIIPEACIUTEIILHOTO
cBoiicTBa ymMHOKeHUs. OKpyIJIeHHE HAaTypaJIbHbIX YHCEI.

Jlenutenu W KpaTHblE 4KCla; HAaUOONBLIMM OOIIMH [eiuTeslb M HauMeHbllee ooliee
KpaTHoeE. J[eTMMOoCTh CyMMBI U ITpou3BeAeHUsI. [leleHue ¢ OCTaTKOM.

Jlpoou

OObIKHOBEHHasi poOb, OCHOBHOE CBOMCTBO ApoOu, cokpaiieHue apodei. CpaBHEeHHE U
yrnopsiiounBanue pooeid. Perenue 3aqau Ha HaXOKIAGHHWE YacTH OT LIEJIOTO M IIEJIOro IO €ro
yacTu. J[IpoOHOe 4Ymciio Kak pe3ysbTar neneHus. [IpencraBieHue necaTUUHON OpoOW B BHIE
OOBIKHOBEHHOM JpOoOM ¥ BO3MOXKHOCTH IPEJICTaBICHUs OOBIKHOBEHHOH Jpobu B BHUIE
JecsTUUHOM. JlecaTuuHble ApoOU U MeTpuueckas cuctema mep. ApudpmeTndeckue IeHCTBUS U
YHCIIOBbIE BEIPAXKEHUS C OOBIKHOBEHHBIMU U JIECATUYHBIMU JPOOSMHU.

OtHowienue. JleneHue B JaHHOM OTHouleHMHM. Macmtad, nponopuus. Ilpumenenue
IIPONOPLUI IPU PELIEHUM 3a/1a4.

[TonsiTue npoueHTta. Beruncienyue npoueHTa oT BEIUYUHBI U BEIMUYUHBI 110 €€ MPOIIEHTY.
BelpakeHue MpoLEHTOB NECATUYHBIMU JApoOsimMu. PerieHue 3amgay Ha NMpoLEHTH. BwipakeHue
OTHOIICHUSI BETUYMH B MTPOLIEHTAX.

Ionoxcumenvnvie u ompuyamenvHovlie HUCIA

[TonoxxurenbHbIE M OTpULIATENBHBIE yncia. Llenple uncna. Moaynb yuciia, reoMeTpruIecKast
MHTEpIpeTanus Moayist yucia. M3o0pakeHue uyucena Ha KOOpAUHATHOM mpsMoi. Yuciosbie
IIPOMEXKYTKH.

CpaBHenue uncen. Apudmernyeckue ASHCTBUS C MOJOKUTEIBHBIMU U OTPULATEIbHBIMU
qHCIIaMHU.

[IpsimoyronbHasi cucTeMa KOOpAMHAT Ha IJIOCKOCTH. KoopauHaThl TOUKM Ha IJIOCKOCTH,
abcrucca u opauHara. [loctpoeHue Touek u GUryp Ha KOOpAMHATHON MIIOCKOCTH.

bykeennuvie eviparcenusn

[Tpumenenue OyKB AJIs 3alMCH MaTeMaTHUECKUX BBIpAXEHUH M mpesuiokeHuil. CBoiicTBa
apudMeTUUeCKnX JCHUCTBUN. DyKkBEHHBIC BBIpaKEHUS W UYHCIOBBIC TMOJCTAHOBKH. ByKBEHHBIC
PaBEHCTBA, HAXOXJIEHHE HEU3BECTHOIO KOMIOHEHTa. Popmyinbl; (GOpMyJbl HepuMmeTpa |
IUIOINAAM MIPSIMOYTOJIbHMKA, KBaj[paTa, 00bEMa napaeenunena 1 Kyoa.

Pewenue mexcmoeuvix 3adau

Pemenne TekcTOBBIX 3a1ad apudMeTHuecKuM crocoboM. Pemienue joruueckux 3aaad.

Pemienue 3a1a4 nepe6bopoM Bcex BO3MOKHBIX BApUAHTOB.
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Pewenne 3anau, cogepkamux 3aBUCUMOCTH, CBA3BIBAIOIIUX BEJIMUUHBL: CKOPOCTh, BPEMH,
paccTosiHue; II€Ha, KOJUYECTBO, CTOMMOCTb; MPOU3BOAUTENBHOCTb, BpEeMs, O0OBEM pPaOOTHI.
EnuHunbl M3MepeHus: Macchl, CTOMMOCTH; PacCTOSHUS, BpEMEHH, CKOpOCTH. CBA3b Mexay
€AVHUIIAMA U3MEPEHUS KaXK10M BEIINYMHBI.

Pemienne 3amad, CBSA3aHHBIX C  OTHOLUEHUEM, IPONOPLUUOHAIBHOCTBIO BEIUYMH,
IPOLIEHTAMU; peIlIeHHEe OCHOBHBIX 3a]1a4 Ha JpOOU U MPOLIEHTHI.

OneHka u NpUKKJIKa, OKPYIJIEHUE pe3ybTaTa.

CocraBneHne OyKBEHHBIX BBIPQXKEHUH 110 YCIOBUIO 3a/1a4H.

[IpencraBieHne AaHHBIX C TMOMOLIbI0 Tabnui W auarpamm. CtonO4arbie aUarpaMMbl:
YTEHHME U IOCTPOCHUE. YTEHNE KPYTOBBIX AUarpaMM.

Haznaonan ceomempus

Harnsaaeie npencraBinenust o GpUrypax Ha INIOCKOCTH: TOYKa, IpsSMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTb, KPYT.

B3anMmHOe pacnosiokeHHe JBYX MNPAMBIX Ha IUIOCKOCTH, NapajUIesIbHBIE IIPSIMBIE,
NEPIEHIUKYJIApHBIE NpsiMble. M3MepeHue pacCTOsIHUM: MEXKIY IBYMs TOYKAaMH, OT TOYKH N0
IIPSIMOM; JUIMHA MapuIpyTa Ha KBaJpaTHOM CETKE.

W3MmepeHne U INOCTPOCHHME YIVIOB C IIOMOLIbK TPaHCIOPTHpA. BHIbBI TpeyronbHHUKOB:
OCTPOYTOJIbHBINA, NPSIMOYTOJIbHBIM, TYHOYTOJbHBIN; pPAaBHOOEAPEHHBIH, PaBHOCTOPOHHUU.
YeTbIpEXYroabHUK, IPUMEPBI YETHIPEXYTOIbHUKOB. 1IpSAMOYTroIbHUK, KBagpaT: UCIIOJIb30BAHUE
CBOWCTB CTOPOH, YIJIOB, AuaroHaneil. M3o0pakeHrne reoMeTpuyeckux Guryp Ha HEITMHOBAHHON
Oymare C HCIIOJIb30BaHUEM LUPKYJsS, JUHEWKH, YrojbHHMKa, TpaHcnoprupa. [loctpoeHus Ha
KJIeT4aToi Oymare.

[Tepumerp MHOTOyroapHUKa. [ToHsATHE TUTOIIAAM PUTYPBI; €MHULIBI U3MEPEHHUS TIIOIIA M.
[Ipubnuxénnoe n3mepenue miomaau Guryp, B TOM 4uciie Ha KBaJpaTHOH ceTke. [Ipubnmxénnoe
M3MEpPEHUE JUTMHBI OKPY>KHOCTH, IIJIOLIAAN KpyTa.

CumMeTpus: LIeHTpalibHas1, OceBasi ¥ 3epKajibHasi cMMMeTpHuH. [locTpoeHre CUMMETPUYHBIX
duryp.

Harnsagnele npencraBieHus O NPOCTPAHCTBEHHBIX (urypax: mnapaienenunen, Kyo,
npu3Ma, IMpamuia, KOHyc, IUIMHAP, map U chepa. M3o0pakeHre MpocTpaHCTBEHHBIX (QUTYD.
[Ipumepsl  pa3BEPTOK MHOTOTPaHHUKOB, LMIUHApa U KoHyca. CoznmaHue Mozenei
IPOCTPaHCTBEHHBIX (pUryp (13 Oymaru, MpoBOJIOKH, IUIACTUIIMHA U JIP.).

[Tonsitue  0o0BEMa;  emuHUIBI  W3MepeHus 00béma. OO0BEM  TPSIMOYTOJBHOTO
napasenenunea, Kyoa.

INNIAHUPYEMBIE ITPEJIMETHBIE PE3YJIBTATBI

(10O 'OAAM OBYYEHMUA)

OcBoenne yuebHOro kypca «MaTemaTuka» B 5 — 6 Kilaccax OCHOBHOMW IIKOJIBI JJOJDKHO
o0ecnieunBaTh JOCTHKEHHUE CIEAYIOIUX MTPEIMETHBIX 00pa30BaTeNbHbIX PE3YIbTaTOB:

5 kaacce

Yucna u évluucnenus
» Tlonumars u IIpaBUJILHO yHOTpCGJ’I}ITB TCPMHHBI, CBA3aHHBIC C HATYPAJIbHBIMU YHUCJIIAMU,

OOBIKHOBEHHBIMU U JIECATUIHBIMU JAPOOSMHU.

» CpaBHHUBATH U YIOPAI0YNBATH HATYPAJIbHBIC YMCIIA, CPABHUBATH B MPOCTEHINNX CIydasix
OOBIKHOBEHHBIC JpoOH, necaTrudnbie 1poOu. COOTHOCUTh TOYKY Ha KOOPIAMHATHOW (YHUCIIOBOM)
NpSMOM C COOTBETCTBYIOIIMM € YHCIIOM M HM300pa)kaTh HaTypallbHbIE YHCIa TOYKAMH Ha
KOOPJIMHATHOM (YHCIIOBOM) MPSMOM.

» BBIonHATh apu@MeTHIecKne ACHCTBHS ¢ HATYPaTbHBIMH YHCIAMH, C OOBIKHOBEHHBIMHU
JIPOOSIMU B MPOCTEUIITUX CITyJasiX.
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» BBINONHATE TPOBEPKY, MPUKHUIKY PE3yJIbTaTa BHIYUCICHHN.
» OKpyIJsTh HaTypaJibHbIC YHCIIA.

Pewenue mexcmoewix 3a0au
» PemaTh TEKCTOBBIC 3a/1a4K apH(PMETHUIESCKUM CIIOCOOOM H € MOMOIIBIO OPraHU30BaHHOTO

KOHEYHOT0 Tiepedopa BceX BO3MOKHBIX BapUAHTOB.

» Pemiath 3a1aun, cofeprKaline 3aBUCHMOCTH, CBSI3BIBAIOIINE BEITMUUHBI: CKOPOCTh, BPEMH,
paccTosiHue; 1IeHa, KOJTHMYECTBO, CTOUMOCTD.

» Vcronb30BaTh KpaTKUE 3aMUCH, CXEMBI, TaOJIHIIBI, 0003HAUCHUS MIPH PEIICHUH 3a71ay.

» Tlonp30BaThCsl OCHOBHBIMHU €IMHUIIAMU U3MEPEHUS: IIEHBI, MACChI; PACCTOSIHUS, BPEMCHH,
CKOPOCTH; BBIPAXaTh OJIHU €AMHUIIBI BEJIMYUHBI Yepe3 JpyTHe.

» VI3Bnekarp, aHATU3UPOBATh, OIICHUBATh MH(POPMAIUIO, TPEICTABICHHYIO B Ta0yuUIE, HA
CTOJI0YATON JuarpamMme, MHTEPIPETUPOBATh MPEACTABICHHBIE AaHHbBIE, UCIIOJIb30BAaTh JaHHbIE
IIPU pEIICHUH 3ajay.

Haznaonan ceomempus
» Tlonb30BaThCsl TEOMETPUYCCKHMMH IOHSTUSAMHU: TOYKA, MpsIMas, OTPE30K, JIyd, YTOJI,

MHOTOYTOJIbHUK, OKPYKHOCTH, KPYT.

» IlpuBomuTh TpUMeEpsl OOBEKTOB OKPYXKAIOIIETO MHPA, UMEKIOIUX (OpMYy H3yUECHHBIX
reoMeTpuIecKux (uryp.

» Hcnonp30BaTh TEPMHHOJIOTHIO, CBSI3aHHYI0 C YIJIAMH: BEpIIMHA CTOPOHA; C
MHOTOYTOJIbHUKAMH: YTOJI, BEpIIMHA, CTOPOHA, JUArOHAJIb; C OKPYKHOCTBIO: PanycC, TUaMeTp,
HEHTP.

» W300paxarTh HW3yYeHHBbIE TEOMETpHYeCKHe (UTYyphl Ha HEIMHOBAHHOM M KIIETYATON
OyMare ¢ TOMOIIBIO ITUPKYIIS U TUHEHKH.

» HaxomuTh JUIMHBI OTPE3KOB HEMOCPEIACTBEHHBIM H3MEPEHHEM C IMOMOIIBIO JIMHEHKH,
CTPOUTH OTPE3KH 33JJAHHOW JUTHHBI; CTPOUTH OKPYKHOCTB 33JJAHHOTO paJInyca.

» Hcnonp30BaTh CBOKWCTBA CTOPOH U YTJIOB MPSIMOYTOJIBHUKA, KBaJIpaTa JJIsl KX IIOCTPOCHUS,
BBIYMCIICHHS TUTOMIAIN U IEPUMETpa.

» BpHCIATL IEpUMETP | IUIOMAAb KBAJpaTa, MPSIMOYTOJIbHUKA, (PUTYP, COCTABICHHBIX U3
MPsIMOYTOJIBHUKOB, B TOM YHcle GUTYp, H300paKEHHBIX Ha KJIeTYaTol Oymare.

» Tlonb30BaThCsl OCHOBHBIMH METPUYCCKHMHU CIUHHMIIAMH W3MEPECHHUs UIMHBI, TUIOIA]IH;
BBIpaXXaTh OJHU €IUHUIIBI BEJIMUMUHBI Yepe3 IpyTHe.

» PacnosHaBaTh mapajuiesenuries, Kyo, UCIoIb30BaTh TEPMUHOJIOTHIO: BEpPIIMHA, PeOpO
I'paHb, U3MEPCHHUS; HAXOIUTh U3MEPCHHS MTapalIelieuIeaa, Kyoa.

» Bprancnate 006EM Ky0a, mapajieNenurea mo 3aJaHHbIM U3MEPEHUSIM, MOJTb30BaThCS
eIMHUIIAMU N3MEPEHUS 00BEMA.

» Pemarb HecJIOKHBIE 3a/1a9l HA M3MEPEHHUE N'EOMETPHYCCKHUX BEIMYMH B MPAKTHUCCKUX
CUTYaIIUsX.

6 Kiaacc

Yucna u eviuucnenus
» 3HaTh ¥ TOHUMATH TEPMHHBI, CBA3aHHBIC C pa3JIMYHBIMU BUJaMH YHUCCIT U crocodamMu ux

3aMuCH, MIEPEXOIUTD (€CITH 3TO BO3MOXHO) OT OJTHOM (hOPMBI 3aIMKMCH YnCia K APYTOM.

» CpaBHUBaTh W YIOPSIOYMBATH IIENIbIC YHCIA, OOBIKHOBEHHBIC M JECATUYHBIC IpOOH,
CpaBHHUBATDL YMCJIa OJHOI'O U PA3HBIX 3HAKOB.

» BrImonHATh, coueTas YCTHbIE M NHUChMEHHBIE NPUEMBI, apu(MeTHYecKue NEUCTBHS C
HaTypaJIbHBIMU u 1EJIIbIMHAU qyucijiaMu, O6BIKHOB€HHI>IMI/I )41 JACCATUYHBIMU IIpOGSIMI/I,
MMOJIOKUTCIIBHBIMHA U OTPHULATCIIbHBIMA YU CJIAMU.

13



» BBIUKMCIATH 3HAUCHUS YUCIIOBBIX BBIPAYKEHHIA, BBITIOJHATD IPUKKJIKY U OLIEHKY pe3yJibTaTa
BBIUMCJICHHM; BBINOIHATh MPeoOpa30oBaHMsl YHUCIOBBIX BBIPAKEHUNM HA OCHOBE CBOMCTB
apupMETUUECKHUX JEHCTBUM.

» COOTHOCUTh TOYKY HA KOOPJMHATHOW TPSMOM C COOTBETCTBYIOUIMM €H YHUCIOM U
n300paxkaTh YUCJIa TOYKAMU HA KOOPAMHATHOM MPSAMOiA, HAXOAUTh MOYJIb YHCIIA.

» COOTHOCHTH TOYKH B MPSIMOYTOJBHON CHCTEME KOOPAMHAT C KOOPAUHATAMU 3TOH TOUKH.

» OKpyTJISTh LENbIe YKCia U ASCATHUHBIC APOOH, HAXOAUTh MPUOIMKESHHUS YHCEII.

Yucnoevie u 6yK8€HHble 6blpalcenHus
» Tlonumarp u yrIOTp€6J'I${TB TEPMHUHBI, CBA3aHHBIC C 3allMChbIO CTCIICHU 4HCJia, HAXOOUTH

KBaJpaT U Ky0 4Kciia, BEIUUCIIATh 3HAUEHHSI YMCIOBBIX BBIPAXKEHUH, COJIepKalUX CTEIIEHU.

» llonp30BaThCs MPU3HAKAMU JIEIMMOCTH, PACKIIAIbIBATh HATYpAIbHbIC YMCIIAa HA TPOCTHIC
MHOKUTEH.

» Tlonp30BaThCs MAaCIITaAOOM, COCTABIIATH MMPOMOPIIMH U OTHOLICHHSI.

» Vcnonb30BaTh OYKBBI U1 0003HAYECHHUS YMCEIT IIPH 3aITMCH MAaTEMaTHUECKUX BBIPAKEHHH,
COCTaBJIATh OYKBEHHbBIE BBIpaKEHUsS U (DOPMYJIbl, HAXOIUTh 3HAYCHUS OYKBEHHBIX BBIPAKEHHI,
OCYILECTBIISA1 HEOOXOUMBIE MTOACTAHOBKH U IPeoOpa3oBaHMUsL.

» HaxonuTh HEM3BECTHBII KOMIIOHEHT PaBEHCTBA.

Pewienue mexcmoswix 3a0au
» Pemarbe MHOTONIArOBBIC TEKCTOBBIC 337]a9U apHPMETHUESCKAM CIIOCOOOM.

» Pemate 3agaun, CBS3aHHBIE C OTHOIICHHWEM, MPOMOPIMOHATBHOCTHIO BEIWYHH,
IPOIIEHTAMU; peliaTh TPY OCHOBHBIE 3a/1a4M Ha IpOOU U MPOLIEHTHI.

» Pemats 3a1aun, coaepikaline 3aBUCUMOCTH, CBS3BIBAIOIIME BEIMYNHBI: CKOPOCTH, BpEMH,
paccTosiHue, I1IeHa, KOJIWYECTBO, CTOMMOCTb; MPOU3BOJUTEIBHOCTb, BpeMs, 00b&Ma pabOTHI,
UCTIONB3Yysl apu(MeTHyecKue JeHCTBUS, OLEHKY, MNPHUKUAKY; I0JIb30BaThbCcsd €IUHHMIIAMU
U3MEPEHUS COOTBETCTBYIOIUX BEJTUUMH.

» CocraBiiaTh OyKBEHHBIC BBIPRKEHHUS 10 YCJIOBHIO 3amaud. M3Biekars wHopMammio,
NPEJCTaBICHHYI0 B TaOnuIax, Ha JMHEHHOM, cTom0YaTo WM KPYroBOM JMarpamMmax,
MHTEPIIPETUPOBATH NPEACTABICHHbIE JAHHBIE; UCIIOIb30BaTh JaHHBIE ITPU PEILICHUU 3ajay.

» IlpencraBnsaTh HHPOPMAIUIO C TIOMOIIBIO TAOJUIL, IMHEWHON U CTOJIOUATOM JHarpamMM.

Hacnaonan ceomempus
» TlpuBOomuTH NPUMEPHl OOBEKTOB OKPYKAIOMIETO MHpA, MUMEIONIMX (OpPMY H3yUSHHBIX

F€OMETPUUYECKUX TUIOCKUX M MPOCTPAHCTBEHHBIX (DUTYp, TpUMEPHl PABHBIX U CHUMMETPUUYHBIX
¢uryp. M300paxkaTh C MOMOLIBIO IUPKYJS, JMHEHKHU, TPAHCHOPTHUpAa HA HEITMHOBAHHOM U
KJeTyaToil Oymare U3ydyeHHbIE IUIOCKME TeoMeTpuYeckue QUrypsl M KOH(UTYpaIUH,
CUMMETPUYHBIE (PUTYPBI.

» Tlonmp30BaThCsi TEOMETPUYECKMMHU TOHATHSMHU: PaBEHCTBO  (UTYp, CHUMMETpHS;
UCIIOJIB30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CAMMETPUEN: OCb CUMMETPHUHU, LIEHTP CUMMETPHH.

» HaxomuTh BEIMYWHBI YIJIOB W3MEPEHHEM C TIOMOIIBIO TPAHCIIOPTHUPA, CTPOUTH YTJIIBI
3a/IaHHO BEJIMYMHBI, ITOJIb30BATHCS IIPU PELICHUH 3a]1a4 IPaJlyCHON MEPOM YTJIOB; PACIIO3HABATh
Ha YyepTexax OCTPbIN, MPAMOU, pa3BEPHYTHIN U TYNOH YTJIbI.

» BoluucnaTe UIMHY JIOMaHOW, TEPUMETP MHOTOYTOJbHUKA, TOJIB30BATHCS CIMHUIIAMU
WU3MEPEHMUs IIMHBI, BBIpaXKaTh OJIHU €UHULIBI U3MEPEHUS JUIMHBI YEPE3 APYTHE.

» HaxonuTtb, NCTIONB3YSI YePTEKHBIC HHCTPYMEHTBI, PACCTOSHHS: MEX/TY IBYMS] TOYKaMH, OT
TOYKH JI0 NIPSIMOH, JIJIMHY IIyTH Ha KBaJAPAaTHOMN CETKE.

» Bbuucnare miomanbs (Uryp, COCTaBICHHBIX M3 TMPSMOYTOJIBHUKOB, HCIIOIb30BATh
pa3OueHne Ha MPSIMOYTOJIbHHMKH, HAa paBHbIE (DUTYPBHI, JOCTpAaUBaHHE 0 MPSIMOYTOJIbHUKA;
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MOJIb30BAaThC OCHOBHBIMHM E€IUHULIAMHU HW3MEPEHMs IUIONIA/IA; BbIpaXaThb OJHU €IUHUILIBI
W3MEPEHHUs TUIONIAIN Yepe3 ApyrHe.

» PacriozHaBaTh Ha MOJEIISAX U M300paKEHUSIX MUPAMUIY, KOHYC, IMIMHP, UCTIOIH30BATh
TEPMHHOJIOTHIO: BEpILIMHA, peOpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

» H300paxarph Ha KJIETYATOW OyMmare mpsiMOYTOJIbHBINA MapalIeIICTHUIIC]T.

» Bprauciats 00bEM IPSMOYTOJIBHOTO Mapalliesenune/a, Kyoa, mojib30BaThCsi OCHOBHBIMU
eIMHUIIAMH U3MEpEeHUst 00bEMa; BBIPAXKATh OJHU €IUHHIIBI U3MEPEHUs: 00bEMa uepes aIpyTue.

Pemate HecloxHEIE 3aa4i Ha HaXO0XICHHUC I'COMCTPUUCCKHUX BCIIMYMUH B IMPAKTHUYCCKUX
CUTyalusx.
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TEMATHYECKOE IINTAHUPOBAHUE

5 KJIACC
(170 vacos; 5 yacoB B HeeJII0)
Ha3zeanue pazoena
(memwl) Kypca (uucno OcnoesHoe codepicanue OcHoeHble 6UObL 0esAmenbHOCHU 00YUaAOUUXCA
uacoe)

HatypajabHble yucia.
JleiicTBHUSA ¢
HATYPAJIbLHBIMH
YyHuCJIaAMHA

(43 v)

JlecaTnuHass cHCTEMa CUHMCICHHS. Psg
HaTypalbHbIX 4ucen. HaTypanpHbld  psin.

Yucno 0. HarypanpHple  uucia  Ha
KOOPJMHATHOM MIPSIMOM. CpaBHeHue,
OKpPYIJI€HHE HATYpPaJIbHBIX YHCE.

Apudmernyeckue JieficTBus c

HaTypalbHbIMU uynciaMu. CBOMCTBA HYJISI IPU
CJIO)KEHUH ¥ YMHOKCHHHU, CBOMCTBA €AMHULIBI

npu ymHOXKeHuu. [lepemecTutenbHoe U
codeTtaTeabHOE  CBOMCTBA  CJIOKEHUS U
YMHOXEHUSI, paclpeieTuTeIbHOe CBONCTBO
YMHOKEHHSL.

Jlenurenu U KpaTHbIE YKCIIa, PA3IOKCHHUE
qyycia Ha MHOXKHTEIU. JleneHne ¢ ocTaTkoM.
IMpocthie W cocraBHble uyucna. [IpuzHaku
IenuMocTH Ha 2, 5, 10, 3, 9.

CrerneHb ¢ HaTypaJIbHBIM MTOKa3aTeleM.

Yuciosble BBIPAYKEHHSI; MOPSAAOK
EUCTBUH.
Pemienne TEKCTOBBIX 3ajady  Ha  Bce

apupMeTHYeCKUe ICHUCTBHS, HA ABWKCHHUE U
MTOKYIIKH.

Yurath, 3aNUCHIBATh, CPABHUBATh HATypajbHbIC YHCIA, MpelIaratb M
00Ccy:KIaTh COCOOBI YIOPSA0OYMBAHUS YHCETT.

H3o0paxkaTh KOOpAMHATHYIO TMpsAMYI0, OTMe4YaThb 4HCIa TOYKAMU Ha
KOOPAMHATHOU NPSIMOH, HAXOAUTH KOOPIUHATHI TOUKH.

HccnenoBats cBoiicTBa HaTypajJabHOro psija, yucen 0 u 1 mpu cioxkeHUH U

YMHOXEHHH.
Hcnoab3oBaTh NPaBUJIO OKPYTJICHUS HATYPaJIbHBIX YUCEI.
BoinosnnsaTh apudmernyeckue JeHCTBHSI C HAaTypaJbHBIMM  YMCJIAMH,

BBIYMCJISITH 3HAUYEHHS YHCIIOBBIX BBIPAKEHUH CO CKOOKaMH U 0e3 CKOOOK.
3anucbIBaTh NMPOU3BENIECHUE B BUE CTENEHHU, YHTATH CTETNIEHH, HCMOJb30BaTh
TePMHHOJIOTHI0 (OCHOBaHHKE, T0KA3aTeNb), BBIYUCIATH 3HAYEHHSs CTETICHEH.

BBINONIHATE NPUKHMAKY M OLEHKY 3HAYEHUH YHCIOBBIX BBIPAXKEHUH,
NnpeaIarat U NPUMeHATh NPUEMBI MPOBEPKM BHIYHCICHHIM.

Hcnoab3oBaTh NPHM  BBIYUCJIECHHUSIX MEPEMECTUTEIBHOE M COYETaTeIbHOE
CBOWCTBA CJOXEHUS M YMHOXEHMS, DACHpEIeIUTeNIbHOE CBOHCTBO YMHOXKEHHUS,
¢hopMyIMpoBaTh U MPUMEHSITH NPaBHJIA TIPEOOPA30BAHUS YMCIIOBBIX BHIPAKCHUI HA
OCHOBE CBOWCTB apr(PMETHUECKUX JIeHCTBUH.

HccnenoBare 4YHCIOBBIE 3aKOHOMEPHOCTH, BBIIBHIaTh W 000CHOBBIBATH
runoresbl, GopMyanpoBaTh 00001eHUsI U BBIBOJBI 110 PE3yJIbTaTaM MPOBEIEHHOTO
WICCJIETOBAHN.

@®opMyJIMPOBATH ONpeaeJIeHUsl JICIUTEN U KPaTHOTO, HA3bIBATH JEJIIUTENN U
KpaTHBIE YHCJIa; Paco3HaBaTh MPOCTHIE M COCTaBHBIC YHCIA; (pOPpMYJMpOBATH U
NPUMEHSTh NPU3HAKM JenmuMocTd Ha 2, 3, 5, 9, 10; mpuUMeHAIThL AaJropuTM
pa3joXKeHHsl 4Hcia Ha MPOCTble MHOXKHUTEIH; HAXOAUTH OCTATKH OT JEJIECHUS H
HEMOJIHOE YaCTHOE.

Pacno3HaBaTh HCTHHHBIC U JIOKHBIE BBICKAa3blBaHMS O HATYPalIbHBIX YHCIAX,
NMPUBOAUTH NMPHUMEPbl U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUSA M OTPHUIAHUSA
BBICKA3bIBaHUM O CBOMCTBAaX HaTYPaJbHBIX YHCEIL.

16




Haszeanue pazoena
(memwt) Kypca (uucno
4acoe)

Ocnoenoe cooepicanue

OcHogHble 6udbl 0essmenbHOCHU 00yUarouuxcs

KoncrpyupoBaTrh MaTeMaTHuyecKHe NPeNIOKEHHsI C IOMOIIBIO CBA30K «H»,
CHIINY, KECTH. .., TO...».

Pemath TekcTOBBIE 3aJaud  apUPMETHUYECKUM CIOCOOOM, HCHOJIb30BaTh
3aBHCHUMOCTH MEXAY BEIMUMHAMU (CKOPOCTh, BPEMs, PACCTOSHUE; LIEHA, KOJIUYECTBO,
CTOMMOCTb M [Jp.): AHAJU3MPOBATH U  OCMBICIMBATBL TEKCT  3aJayl,
nepedopMyJIMpPOBATH YCIOBUE, H3BJEKATh HEOOXOMMBIC JIaHHbIC, YCTAHABIMBATH
3aBUCUMOCTH MEKAY BEJTMUMHAMH, CTPOUTH JIOTHUECKYIO LIETIOUKY PacCyKICHHH.

MopeaupoBaTh X0l pelIeHHs 334a4H ¢ TIOMOIIBIO PUCYHKA, CXEMbl, TaOJIHLIBL.

IIpuBoauTH, pa3dupaTh, OLEHUBATH DPA3IUYHbIE PEIICHUS, 3alHUCH PELICHUH
TEKCTOBBIX 3a/1a4.

Kputnyeckn  oumeHMBATh  TONYYEHHBI  pe3yjibTaT,  OCYLIECTBJATH
CaMOKOHTPOJIb, TPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHIO, HAXOAMTH OLINOKH.

PemaThb 3a1aun ¢ MOMOIIBIO TIepedopa BceX BO3MOXKHBIX BAPHAHTOB.

3HAKOMHUTHCS ¢ UCTOPHUEl pa3BUTHS apu(METHKH

Harasauas
reomerpus. Jinunu
Ha miockocTH (12 4)

Touka, mnpsimasi, OTpPE30K, JyY.
Jlomanasi. I3MepeHue NJIMHbI OTPE3Ka,
METpUYECKHEe EeAWHHUIBI HU3MEPEeHUSI
JUTHBL. OKPYKHOCTh U KPYT.

IIpaktuueckas pabora «Iloctpoenne
y30pa U3 OKPYKHOCTE.

VYroma. IlpsaMmoii, ocTpblii, TyHnoi u
Pa3BEPHYTHIM YTJBI. N3mepenue
YTIJIOB.

[IpakTnueckas pabora «lloctpoenue
YTJIOB»

Pacno3naBaTh, Ha uyepTekax, PHCYHKax, OINHUCHIBATb, HCIOJIb3Ys
TEPMHUHOJIOTHIO, 1 U300paKaTh C IOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB!:
TOYKY, HPSIMYIO, OTPE30K, JIy4, YI'0Jl, JOMAaHYI0, OKPY’KHOCTb.

Pacno3snaBaTth, NPMBOIAMTL MPHMepPbl OO0BEKTOB pEaJbLHOrO MHpA,
UMerIuX GopMy U3yYCeHHBIX QUTYp, OLIEHUBATH WX JIUHEHHBIC Pa3MepBhL.

Hcnoub30BaTh JIMHEWKY M TPAHCHOPTHUP KAaK HWHCTPYMEHTBI JUIS
MOCTPOSCHUS W H3MEPEHUS: HM3MEPATh JIMHY OTpEe3Ka, BEIUYHUHY YTIJIa;
CTPOMTH OTPE30K 3aJlaHHOW JJIWHBI, Yyroj, 3aJaHHOW BEJIWYMUHBI,
OTKJIAABIBATh LHPKYJIEM PAaBHBIE OTPE3KU, CTPOUTH OKPYXHOCTh
33JIaHHOTO pajguyca.

HN3o00paxkaTh KOHQUTYypalUM TIE€OMETPUUYECKUX (UIYyp H3 OTPE3KOB,

OKpPY»XHOCTEH, WX 4dYacTell Ha HEJIWHOBAHHOW W KjeTr4aTo Oywmare;
npemjaratb, ONHUCHIBAT M  O0CY’KAATh CHOCOObI, AJTOPUTMBI
HOCTPOEHUS.

Pacno3naBaTth M n300pakaTh Ha HEIMHOBAHHOW M KjeT4yaToil Oymare
OpsIMOM, OCTPBIN, TYIIOU, pa3BEPHYTHIN yIiibl; CPABHUBATH YIJIbL.

BbIuucasTh JJIUHBI OTPE3KOB, JTIOMaHBIX.

IToHMMaTh M MCNOJB30BaTh NMPH PelIeHUH 32724 3aBHCHMOCTH MEXIY
€IMHUIIAMHA METPUYECKON CHCTEMBI MEpP; 3HAKOMHUTBLCH C HE METPUYECCKUMU
CUCTEMaMHM Mep; BBIPpaKaTh [UIMHY B Pa3JIN4YHBIX €IWHULAX H3MEpPCHHS.
HccaenoBath GUrypsl 1 KOHQUTYypaLHH, HCHOJIB3YSI HUPPOBBIE PECYPCHI

OOLIKHOBEHHbIE
apoou (48 u)

JpoOn.
HENPaBUJIbHbBIC

ITpaBunbHbIC u
apoou. OcHOBHOE

MoaenupoBath B rpadguueckoii, nmpeaMeTHou ¢hopme, ¢ IMOMOIIbIO
KOMITbIOTEpa MNOHSITHSI M CBONUCTBA, CBSI3aHHBIC C OOBIKHOBEHHOU JIPOOBIO.
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Haszeanue pazoena
(memwt) Kypca (uucno

Ocnoenoe cooepicanue

OcHogHble 6udbl 0essmenbHOCHU 00yUarouuxcs

4acoe)
cBoMcTBO npoou. CpaBHEHUE OPOOCH. Yurarh M 3alUCBIBATh, CPaBHUBATh OOBIKHOBEHHBIC JpoOH,
Cnoxenue u BBIUYHTAHUE | MpeAJaratb, O0OOCHOBBIBATH MW O00CYXKAATh CHOCOOBI YHOPSIOYMBAHUS
OOBIKHOBEHHBIX ApoOei. CmMemaHHas | IpoOeil.
OpoOb. YMHOXEHHE W  JCJICHHUC N3o0pakaTh OOBIKHOBEHHBIC IPOOM TOYKAMH Ha KOOPIMHATHOM
OOBIKHOBEHHBIX JpOOei; B3aMMHO- | IIPSMOM; HCMOJIb30BATh KOOPJIUHATHYIO IIPAMYIO JJISI CPDaBHEHUS APOOECH.
oOpaTtHbIe IpooH. DopMyIHPOBaTh, 3aANMUCHIBATH ¢ MOMOIILI0 O0YKB OCHOBHOE CBOMCTBO
Pemrenue TEKCTOBBIX 3a71a4, | OOBIKHOBEHHOW JpOOW; HCMOJb30BaTh OCHOBHOE CBOWCTBO HOpoOW s
coJieprKaImx napobwu. OCHOBHBIEC | COKpaIlleHHs IpoOel U MpUBEISHUS IPOOU K HOBOMY 3HaMEHATEIIO.
3aJa4d Ha ApOOH. IMpeacraBiasiTh CMEHIAaHHYIO JApOOb B BHJAE HEIPABWILHOU H
Ilpumenenue OyKB JUJIsl 3allMCH | BBIAEJSTH LETYIO YaCTh YHCIa U3 HEMIPaBHIBHOMN IPOOH.
MaTeMaTUYECKUX  BBIPAXKCHUH U BopInoHATh apudMeTnyeckue aeiicTBUs ¢ OOBIKHOBEHHBIMHU IPOOSMU;
IPEJIOKECHUN NPUMEHSTH CBOCTBA apuMETHUYCCKUX NEHCTBUU ISl paldoOHATH3ALNU
BBIYHCJIEHU.
BbInoJHATH, NPUKHAKY M OIEHKY pe3yJibTaTa BBIYHCIICHUN;
npeaiaraTh 1 NPpUMeHATH NPUEMBI IPOBEPKH BHIYHCICHUMN.
IIpoBoauTh HCCHETOBAHUS CBOWCTB JpoOei, onupasich Ha YHUCJIOBBIC
AKCHEePUMEHTHI (B TOM YHCJIIE C TOMOIIBIO KOMIIBIOTEPA).
Pacnmo3HaBaTh HWCTHHHBIE U JIOKHBIE BBICKAa3bIBAaHUS O JpOOSX,
NPUBOJANTH NMPHUMePbl U KOHTPIPHUMEPHI, CTPOMTH BbICKA3BIBAHUSA U
OTpHUIIaHUS BBICKAa3bIBaHUU.
PemaTths TeKCTOBBIC 3324, COJISpIKallle APOOHBIEC NaHHBIE, U 3a1a91
Ha HaxXOXXJICHWE YacTH IIeJIOTO MU IEJIOr0 IO €ro YacTH; BBIABJIATH MX
CXOACTBA M Pa3JIuYMA.
MoaeaupoBaTh X0 PEUIEHHUs 3aJa4d C MTOMOIIBIO PUCYHKA, CXEMBI,
TaOJIUIIBL.
IlpuBoauTH, pa3doupaTh, ONEHHMBATH pPA3JIMYHBIE PEIICHUS, 3alUCH
pelIeHn TEKCTOBBIX 3a/ad.
Kpurtndyeckn omeHMBaTh IIOJYYEHHBIH peE3yJIbTaT, OCYIIECTBISITH
CaMOKOHTpPOJIb, IIPOBEPSII OTBET HAa COOTBETCTBHUE YCIJIOBHIO, HAXOAMTH
OIHUOKU.
3HAKOMUTBCS C HCTOPHUE pa3BUTHUS apU(PMETHKHU
Harnsgnas MHOroyroiabHHUKH. OnucsiBaTh, MCHOJB3YSl TEPMHHOJIOTHIO, H300pakaTh C IIOMOIIBIO
reoMeTpus. YeThIpEXYTOIBLHUK, OpSIMOYTOJIFHUK, | UEPTEKHBIX HWHCTPYMEHTOB W OT pPYyKH, MOJEIUpOBaTh U3 Oymaru
MHOroyrojbHIUKH KBaapar. MHOTOYTOJIbHUKH.
(10 9) IlpakTueckas pabota IIpuBoauTH MpUMePHI OOBEKTOB PeajbHOTO MHpa, UMEIOIIHUX (QOPMY
«ITocTtpoenme PSIMOYTOJIFHUKA C | MHOTOYTOJIbHUKA, OpAMOYTOJIbHUKA, KBajapara, TPEyTroJIbHUKA,
3aJaHHBIMU CTOpPOHAMH Ha | OlIEHMBATH UX JUHEHHBIE pa3Mephl.
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Haszeanue pazoena
(memwt) Kypca (uucno
4acoe)

Ocnoenoe cooepicanue

OcHogHble 6udbl 0essmenbHOCHU 00yUarouuxcs

HEITWHOBAHHOUW Oymarey.

TpeyronbHuk.

IInomans u nepuMeTp
NPSAMOYTOJIBHUKA U MHOTOYTI'OJIbHUKOB,
COCTaBJICHHBIX M3 HOPSIMOYTOJIBHUKOB,
CAUHUILIBI U3MEPEHUA IJIOLIAIH.
IlepuMeTp MHOTOYTOJIBHUKA.

BbI1uuciasTh: nepuMeTp TpEeyroJbHUKA, OpsIMOYTOJILHUKA,
MHOT'OYTOJBHHKA; TUIOIIA/lb NPAMOYTOJIbHUKA, KBaJgpaTa.

HN3o06pakaTh OCTPOYrOJbHBIE, MNPSIMOYTOJIbHBIE M TYHOYTOJIbHBIE
TPEyrOJIbHUKH.

CTpouTh Ha HEIWHOBAaHHOW W KJIeTYaTOW Oymare KBaapar
OpsIMOYTOJIBHUK C 3aJaHHBIMH JJIMHAMH CTOPOH.

HUccaenoBats cBoOlicTBa MpsIMOYTOJTEHUKA, KBazpaTta  TyTEM
OKCIIEpUMEHTAa, HAOIFOJICHUS, U3MEPEHUS, MOJISTUPOBAHMS; CPAaBHUBATH
CBOMCTBa KBaJIpaTa U MPsSIMOYTOJIbHUKA.

KoncTpyupoBath mMaTeMaTH4ecKHe MNpPeIJIOKeHHUSI C TOMOIIBIO CBS30K

«HEKOTOPBIN», «ro0oi». Pacmo3HaBaTh HCTHHHBIE W JIOXKHBIC
BBICKA3bIBAHUS O MHOTOYTOJIbHUKAX, HNPUBOAUTH MNPUMEPbI U
KOHTPIPUMEDPHIL.

HUccaenoBats 3aBHCHMOCTh IUIOMIAAW KBajpara OT JJIAHBI €TrO0
CTOpPOHBI.

Hcnoab3oBaTh cBOICTBA KBaJIpaTHOW CETKU JJISI HOCTPOCHUST PuUryp;
pasouBaTh NPAMOYTOJIbHUK Ha KBaJApaThl, TPEYrOJbHUKH; COCTABJIATH
(urypsl U3 KBagpaToB U NPSIMOYTOJBHUKOB M HAaXOJAWUTh MX IUIOLIAIb,
pa3ouBaTh (PUrypbl Ha NPSIMOYTOJIBHUKH W KBaJApaThl U HAXOJHUTH UX
IJIOIIAb.

BeipaxxkaTs BeIWYMHY IUIOIIAAW B Pa3JIMUHBIX €JIWHHULAX HW3MEpPEHUS
METPUYECKOH CHUCTEMbl MEpP, NOHUMATh U MCIOJb30BATH 3aBUCHMOCTH
MEXKAY METPUICCKUMHU CAMHUIIAMU U3MEPCHUS TIJIOIIa .

3HAKOMHUTBLCSI ¢ NpUMepaMH NPHMEHEHHs IUIOMaAM M NEepUMETpa B
MNPaKTUYECKUX CUTyalMsax. PemraTe 3aJa4M U3 pealbHOM )KHU3HU, NIPeaIarath
U 00CYyK1AaTh pa3JIMUHbIC CIIOCOOBI PELIEHUs 3a1a4.

JecsiTnyHbIE APOOH
(38 4)

Jecatuunas 3armch poOeii.
CpaBHeHUE JIECATUYHBIX IPOOCH.

JleticTBust C JICCATHYHBIMU
apob6simu.  OKpyrjeHUE  JICCATUYHBIX
npobeii.

Pemienue TEKCTOBBIX 3ajad4,
conepxkamux apoon. OCHOBHBIC 3a0a9u
Ha Ipobu

[peacraBasaTh JeCATUYHYIO JIpoOb B BHUJE OOBIKHOBEHHOW, YHUTATh W
3anuchIBaTh, CPABHUBATDH JIECATUYHBIE APOOH, NMpeAsaaratb, 000CHOBBIBATH U
00CYKIaTh CMOCOOBI YITOPSIOUYNBAHUS NECATHIHBIX APOOCi.

HN306pakaTh AecATHYHBIC TPOOU TOUKAMHU HAa KOOPAUHATHOHN MPSIMOM.

BbIsIBASITH CXOACTBA M Pa3jIM4Hus MpaBuUi apuYMETHUECKUX ACHCTBUHU C
HaTypaJbHBIMU YHCIAMH U JACCATUYHBIMU IPOOSIMU, OOBSICHITH UX.

BuinmoansaTh apudMeTHyecKkue JACHCTBUS C  JIECATUYHBIMU  JIPOOSIMHU;
BBITIOJIHATH NPUKUAKY M OLlEHKY Pe3yIbTaTa BEIUYNCICHHH.

IMpumensaTh cBoiicTBa apuMETHUECKUX NEHCTBHHA IJis palMoHATN3aINU
BBIYKMCIICHH.

IIpuMeHATHh NPaBHJIO OKPYIVIEHUSl JeCATUYHBIX npobeii. IlpoBoauth

19




Haszeanue pazoena
(memwt) Kypca (uucno
4acoe)

Ocnoenoe cooepicanue

OcHogHble 6udbl 0essmenbHOCHU 00yUarouuxcs

HCCJIeJOBAHMSI  CBOMCTB JECATHUYHBIX JpoOel, Omupasicb Ha YHCIIOBbBIE
9KCIIEPUMEHTHI (B TOM YHCIIE C TOMOIIBIO KOMITBIOTEPA), BBIABUIATh THIOTE3bI 1
MPUBOAHUTH KX 0OOCHOBAHUS.

Pacno3HaBaTh MCTHMHHBIE U JIOXKHBIE BBICKA3bIBAHUS O IPOOSX, MPUBOAUTH
npuMepbl ¥  KOHTPIPHUMEPHI, CTPOMTb BBICKA3BIBAHMS W  OTPULAHUSA
BBICKA3bIBAaHUM.

PemaTe TekcTOBBIE 3amauyd, coAepKalue ApoOHbIE MJaHHBIE, M Ha
HaXOKJEHUE YaCTH 1IeJIOr0 U LEJOT0 MO €ro 4acTH; BBISBJSITH HUX CXOJACTBA U
paziauuus.

MogaeJnpoBaTh XOJl PCIICHHS 33aJadyd C TIOMOLIbI0O PHUCYHKA, CXEMBI,
ta0nunsl. [IpuBoaAMTHL, pa3dupaThb, OLEHMBATH PA3JIMYHBIC PELICHUS, 3aIHCH
pEeUIEHU TEKCTOBBIX 3a/1a4.

OnepupoBaTh IPOOHBIMHU YHCIAMHU B PEATbHBIX )KU3HECHHBIX CUTYAIUSIX.

Kputnyecku ouneHuBaTh  TOJYYCHHBIH  pe3yJbTaT, OCYLIECTBIISTH
CaMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBETCTBUE YCIOBUIO, HAXOIAUTH OIIMOKHU.

3HaAKOMHUTBCS ¢ HCTOPHUeEi pa3BuTHs apudmMeTHKn

Harasanas
reomerpusi. Tena u

¢uryps1 B
npocrpanctse (9 4)

MHoOrorpaHHHUKH.
MHOT'OTPaHHHUKOB.
IPOCTPAHCTBEHHBIX TEJL.

IIpsiMOyronbHBI TapajuleIenuIIe,
Ky0. PazBépTku KyOa n

HN3o6paxenue
Monenn

rapajuiesenumne ia.
IlpakTueckas padora «Pa3BépTka
KyOa».
O06bEM  Kyba, NPAMOYTOJIEHOTO
napajuiesenuneia

Pacno3naBaTh Ha 4YepTekax, PHCYHKaX, B OKpY:KaoleM MUpe
MPsIMOYTOJIBHBIN Mapajuieienuie], KyO, MHOrOrpaHHUKH, ONMMChIBATh, HCIOJb3Ysl
TEePMHUHOJIOTHI0, OLIEHUBATD JIMHCHHBIC Pa3Mephl.

[MpuBoauTHL NpPUMepPbl OOBEKTOB pEaTbLHOTO MHpa, HUMEIIMUX (opMy
MHOTOI'PaHHMKA, IPSIMOYTOJILHOTO Napajuiejenuneaa, kyoa.

H300pakaTh Ky0 Ha KIeT4yaTol Oymare.

HccnenoBars cBoiicTBa Ky0a, MPSMOYTrOJBHOTO
MHOTOI'PaHHUKOB, UCIIOJIBb3YSI MOJEIIH.

Pacno3snaBate M wu300paxkaTh pa3BEPTKHM KyO0a M mNapauieienunesaa.
MopeanpoBath Ky0 M mapajuienenuiie]; u3 OyMard W MPOYUX MaTepHaNOB,
00BSACHATH CMOCO0 MOJIETUPOBAHMUS.

Haxoautp n3MepeHus, BBIYUCIATH IUIOLIAAbL MMOBEPXHOCTH; 00BEM KyOa,
MPSIMOYTOJIBHOT'O TTapaluIelieIuIIe/[a; UCCieJ0BaTh 3aBUCUMOCTB 00bEMa Ky0a OT
JUTMHBI ero pedpa, BBIIBUTaTh U 000CHOBBLIBATH THIIOTE3Y.

Hao6u01aTh M NPOBOAUTH AHAJIOTUH MEXK/ly TOHITUSMU IUIOIIAINA U 00BEMA,
nepuMeTpa W IUIOIIAJAM TOBEPXHOCTH. Pacmo3HaBaThb WUCTUHHBIC U JIOXKHBIC
BBICKA3bIBAHUS O MHOTOIPDAaHHMKAaX, NPUBOAUTH NPHMEPbI U KOHTPIPUMEPHI,
CTPOMTH BbICKA3bIBAHUSI U OTPULIAHUS BbICKA3bIBAaHUH.

Pemate 3aga4n U3 peaabHON KU3HU

mapauieJiCnuIcaa,

IToBTOpEHUE M
0000menne (10 v)

IToBTOpEHUE OCHOBHBIX MOHATHUH U
METOJIOB Kypca 5 kjacca, 00oOuieHHe

BuluucasaTh, 3HAYCHUS BBIPAKCHUM, COJIEPKAIINX HATypaJbHBIC YHCIIA,
OOBIKHOBEHHBIC M IECATHIHBIC IPOOH, BRITIOIHATE MPEOOpa30BaAHUS YHCEIL.
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Haszeanue pazoena
(memwt) Kypca (uucno
4acoe)

Ocnoenoe cooepicanue

OcHogHble 6udbl 0essmenbHOCHU 00yUarouuxcs

3HaHUN

BoioupaTh crmocod cpaBHECHHUS YHCEI, BEIUYNCICHUNA, MPUMEHSITh CBOiCTBA
apu(dMeTHYeCcKuX JCHUCTBHI IS pallMOHAIN3AIMU BEIYUCIICHUMN.

OcyumecTBaSITh CAMOKOHTPOJb BBITIOTHICMBIX JACHCTBUA U CaMOIPOBEPKY
pe3yibTaTa BEIYUCICHUH.

Pemats 3a1a4um u3 peanbHOH )KU3HU, IPUMEHATh MaTeMaTHYeCKHe 3HAHUSA
JUJISL pEIICHUs 3a/1a4 U3 JIPYTUX YYEOHBIX TIPEIMETOB.

Pemath 3amauyu pa3sHbIMH CHOCO0AMH, CPABHMBATH CNOCOOBI pEIICHHS
3aJl1a4i, BBIOMPATh PallMOHAJIbHBbIN C10CO0
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6 KJIACC

(170 vacos; 5 4YacOB B HEJIEJII0)

Haszeanue pazoena
(memwt) Kypca (yucno
uacoe)

Ocnoenoe cooepicanue

OcHognble 8UObL OeAmenbHOCHU 00YyUAIOUUXCA

HarypaabHble yucia
(30 4)

Apudmernyeckue JefcTBus c
MHOTO3HaYHBIMH HATypPaJbHBIMM  YHCJIAMU.
YuciioBble BBIPAXEHUS, NOPSAAOK JEHCTBHIA,

WCTIOJIb30BaHKe CKOOOK. Oxpyrienune
HATYpPaITbHBIX YUCEI.
Henurenu u KpaTHbIC JHCIa;

HauOOJIBIMNI OOIMN IEUTENb U HAVMEHbIIIEE
o01ree KpaTHOE.

PasznoxkeHnue  yuWcna  HA  MPOCTHIC
MHOKHTEITH. JlenumocTh CYMMBI u
npou3sBe/icHus. JleJIeHUEe ¢ OCTaTKOM.

Perienye TeKCTOBBIX 3a1ad.

BeinonHsATh apupMeTrnyecKue JeiicTBUS C MHOIO3HAYHBIMU HATYPaJIbHBIMU
YUCIIAMHU, HAXOJAUTH 3HAYEHHS YUCIIOBBIX BBIPAXEHHI CO CKOOKaMH M 0e3 CKOOOK;
BBIYMCJISATH 3HAYEHH S BEIPAKCHUN, COMIEPIKAIIIUX CTETICHU.

BbInoaHATH NPUKUAKY U OLIEHKY 3HAYCHUI YHCIIOBBIX BRIPAKCHUN, IPUMEHSITH
NPUEMBI IPOBEPKU PE3yJIbTATA.

Hcnosib30BaTh NpH  BbIYMCIEGHUSIX [IEPEMECTUTEIBHOE U COYETATEIbHOE
CBOHCTBA CJIOKCHHUS W YMHOXXCHHS, pacCHpeleIUTeIbHOE CBOMCTBO yMHOMXKCHUS
OTHOCHUTEIIFHO CIIOKEHUSI, CBOUCTBA apU(IMETHIECKUX JEHCTBHIA.

HccnenoBath YUCIOBBIE 3aKOHOMEPHOCTHU, POBOIUTD YHUCIOBBIEC 3KCIIEPUMEHTHI,
BBIIBUTaTh U 000CHOBBLIBATH THIOTE3bI.

@DopMyJMPOBATH ONPENeTeHHsT JICITUTESI U KPaTHOTO, HAaUOOJBIIEr0 OO0IIEero
JIENATENs] ¥ HAMMEHBIIEro OOIero KpaTHOTO, NPOCTOrO W COCTABHOTO YHCE,
KCIIOJIb30BATh ATH MOHSATHUS IIPU PELICHUH 3a4a4.

I[IpuMeHATh AJNTOPUTMBI BBIYHUCICHHS HAWOOJBIIErO OOIIEro JEIUTENs |
HaUMEHBIIIETro O0IIEero KPaTHOTO JIBYX YHCEIl, AITOPUTM Pa3IOKEHHSI YMCIIa Ha ITPOCThIS
MHOUTEIH.

HccaenoBarb ycioBusi nenmumoctd Ha 4 u 6. HceciaenoBaTtb, 00CY:KIaTh,
(opmyaupoBaTH U 000CHOBBLIBATH BLIBOA O YETHOCTH CyMMBI, IPOU3BEICHUS: TBYX
YETHBIX YHCEII, ABYX HEYETHBIX YMCIIE, YETHOTO U HEYETHOTO YUCEN.

HccaenoBatb ¢BOMCTBA JIETMMOCTHA CYMMBbI U ITPOU3BEICHUS YUCE.

IIpuBoAUTHL MPUMEPHI YHCEI C 3aJaHHBIMU CBOMCTBAMU, PACIO3HABATH BEPHbIE
M HeBepHbIe YTBEPXKACHUS O CBOMCTBAX YKCEN, ONPOBEPraTh HEBEPHBIC YTBEPKICHUS
C MOMOIIBIO KOHTPIIPUMEPOB.

KoHcTpyupoBaTh MaTeMaTHYecKHE TMPeIJIOKEHUsSI C TIOMOIIBIO CBSI30K «W»,
«UIWY», «ECIH. .., TO...».

Pematp  TEKCTOBbIC — 3ajJauyM,  BKJIIOYAIOLIUME  MOHSITUS  JCIMMOCTH,
apu(METHIECKUM CITOCOOOM, UCITONH30BaTh IIEpeOop BCeX BO3MOYKHBIX BAPHAHTOB.

MopeaupoBaTh X0/ peIeHuUs 3a7a9H C TOMOIIBIO PUCYHKA, CXEMBbI, TAOIHUIIBL.

IIpuBoauTh, pa3dupatb, OLEHUBATH PA3IUYHBIC PEHICHUS, 3alUCHU PEUICHUMN
TEKCTOBBIX 3aJady.

Kputnuecku OIIHMOKH,

OlleHUBAThb TIONYYEHHBIH pE3yJbTaT, HAXOJIUTh
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Haszeanue pazoena
(memuwt) Kypca (uucno

Ocnoenoe codepicanue

OcHogHble 6udbl 0essmenbHOCHU 00YUarouUxcs

4acoe)
OCYIIECTBIISITE CAMOKOHTPOJIb, ITPOBEPSISI OTBET HA COOTBETCTBUE YCIIOBHUIO.
Harasanas [TepnenaukynspHbie MpsIMBIE. Pacno3naBaTh Ha yepTexax, pUCYHKaX CIydyad B3aUMHOTO PACIIOIIOKECHHS JBYX
reoMeTpusi. [TapannenbHbie TPsIMBIE. MPSIMBIX.

IIpsimbie Ha
miaockoctTu (7 4)

Paccrostnne mMexmay OByMsl TOYKaMH, OT
TOYKH 10 IPSIMOM, AJIMHA IyTH HA KBaIPaTHOU
CeTKe.

[Ipumeps! IpsAMBIX B IPOCTPAHCTBE

HN300paxkaTh ¢ MOMOLIBI0 YEPTEKHBIX MHCTPYMEHTOB HAa HEIMHOBAaHHOW U
KJIeT9aTo Oymare JBe TepeceKarouecs TMpsSMbIe, [IB€ TMapaliellbHbIe TPSMBIE,
CTPOUTH HPSAMYIO, IEPIICHIUKYJIISIPHYIO TaHHOM.

IIpuBoauTH NpUMeEPHI MAPAVICTHLHOCTH W TEPICHIUKYISIPHOCTH NPSIMBIX B
MIPOCTPAHCTBE.

Pacno3HaBaTh B MHOTOYTOJIBHUKAX IEPHEHIUKYJSIPHBIE M IMapaulC]IbHbIC
ctoponbl. U300paxarh MHOTOYTOJIBHUKH C NMapajuledbHBIMHU, HNEPHEHAUKYISIPHBIMU
CTOPOHAMU.

Haxoguth paccTostHEE MEXKAY IByMs TOUKaMH, OT TOYKH JI0 TIPSAMOH, IITHHY ITyTH
Ha KBaJIPaTHOM CETKE, B TOM YHCJIC HCIIOJIB3Ys TU(DPOBBIC PECYPCHI.

Jpobu (32 u)

OOBIKHOBEHHAST JIpo0b, OCHOBHOE
CBOMCTBO  JIpoOHM, COKpaleHue JpoOe.
CpaBHEHHE U yIOPSI0UYNBAHUE TPOOECH.

Hecsatuunsie npobu W MeTpUUecKas
cuUcTeMa Mep.

Apudmernueckue JeHCTBUA c
OOBIKHOBEHHBIMU U ICCITUYHBIMU TPOOSIMH.

OrHomenne. [emeHue B JTaHHOM
OTHOIIIEHWH. MacmiTad, mponopIus.

ITonsTne IIPOLICHTA. Brruucnenue
MPOIICHTAa OT BEJIUYHMHBI M BEIUYUHBI 10 €
MIPOLICHTY.

Pemrenne TeKCTOBBIX 3a/1a4, COMIEPIKAIINX
JpOoOH ¥ TIPOTICHTHI.

[IpakTnueckass pabora «OTHOUICHUE
JUTHHBI OKPYXXHOCTH K €€ JTHaMeTpy»

CpaBHHMBATDb M YNOPS/IOYUBATH JJPo0OH, BLIOUPATH CNOCO0 CpaBHEHUS IpoOei.
IIpencraBasTh JAeCATHYHBIE JpoOM B BHAEC OOBIKHOBEHHBIX JpobOed u
OOBIKHOBEHHbIE B BHJE  JECATUYHBIX, HCHOJB30BaTh  JIKBHBAJEHTHBIE
npecTaBJAeHHUs JIPOOHBIX YUCEI PH UX CPABHEHHH, IPH BIYMCIICHHUSX.

HUcnonb3oBaTh JeciaTH4YHblE JApoOM TpH  IPeoOpa3oBaHUH
METPUUECKOU cucTeMe Mep.

BbInoaHATh apupmMeTHYecKUe AeiiCTBUSI C OOBIKHOBEHHBIMHU U JIECATUYHBIMU
JIPOOSIMHL.

BoIuncasTh 3HaYCHHS BBIPXEHUH, COJIEPIKAIINX OOBIKHOBEHHBIE U JIECATUYHBIC
JIpo0H, BBINOJHATH IpPeoOpa3oBaHusi JApoOeii, BBIOMPATH CHOCO0, NPHUMEHSITh
cBolicTBA apu(METHUCCKHUX JEHCTBUI JUIs pAllHOHATU3AIMN BBIYHCIICHUH.

CocTaBJSITh OTHOUIEHHS U TIPONOPLMH, HAXOAUTh OTHOLIEHUE BEJIUYNH, JIEIUTh
BEeJIMYMHY B JaHHOM oOTHomeHuH. HaxoauTh 3IKCHEPUMEHTAJBHBIM MYTEM
OTHOIIIEHHWE JUTMHBI OKPYKHOCTH K €€ TUamMeTpy.

HNuTepnperupoBaTs MacmiTad Kak OTHOLICHHWE BEJIMYMH, HAXOAMTH MacliTad
TUIaHa, KapThl U BBIYHUCIIATH PACCTOSIHUS, HCTIONB3YS MacIiTao.

OO0BbSICHATH, YTO TaKO€ TMPOIEHT, YMOTPEOIATH OOOPOTHI PEYH CO CIIOBOM
«TPOLEHT». BhIpaskaTh NPOLEHTHI B APOOSX U JpOoOH B MPOLEHTAaX, OTHOLICHUE IBYX
BEJIMYUH B MPOLIEHTAX.

BbIuMcasATh MPOIEHT OT YHCIa ¥ YHCIIO M0 ero MPOIeHTy. OKPYIJIATh IpodH H
MIPOIICHTHI, HAXOAUTh MIPHOJIMIKCHUS YU CEI.

Pemrats 3agaum Ha 4YacTH, MPOLECHTHI, NMPOIMOPIMH, HAa HAXOKACHUE APOOH
(TIporieHTa) OT BENMWYUHBI M BEIMYUHEI TI0 €€ apodm (MPOIeHTy), Apodu (IIPOIIeHTa),
KOTOPBIY COCTABIISIET O/IHA BETMYMHA OT Apyroil. [IpuBoauTs, pa3doupaThb, OlleHUBATH

BCJIMYHMH B
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Haszeanue pazoena
(memuwt) Kypca (uucno

Ocnoenoe codepicanue

OcHogHble 6udbl 0essmenbHOCHU 00YUarouUxcs

4acoe)
pasyIn4HbIE PEIICHUS, 3alIUCH PEILIEHUH TeKCTOBBIX 3a7ad.
H3Baekars uHpOpManM0 U3 TaOIWI H JUarpaMM, WHTEPIPETHPOBATH
TaOJMMYHBIC JaHHBIC, ONPEACIATh HauOOoIbIlee W HAUMEHbIIEE M3 MPEICTABICHHBIX
JAHHBIX
Harnsianas OceBass  cummetpus.  LlenTpanbHas Pacno3naBaTh Ha yepTexax U N300pAKEHUSAX, H300paKATh OT PYKH, CTPOUTD C
reoMeTpusi. CUMMETpHS. MOMOIIBI0 HHCTPYMEHTOB (DUTYpY (OTPE30K, JOMAHYIO, TPEYTOIBHUK, IPSIMOYTOJIHUK,
Cummerpust (6 4) ITocTpoenue CHUMMETPUYHBIX OKPY’KHOCTh), CHMMETPHUYHYIO TaHHOW OTHOCUTEIBHO MPSAMOM, TOUKH.
¢uryp. Haxoauth nmpumMepsl CUMMETPHUH B OKpYy)KarolleM Mupe. MopaeMpoBaTh u3
[IpaxTnueckas pabora «OceBas | Oymarn 1Be (GUrypbl, CUMMETPUYHBIC OTHOCHUTEIILHO MPSIMOI; KOHCTPYHPOBATH
CUMMETPHUS. reoMeTpruyeckue KOH(QUIYpaluH, UCIOIb3Ysl CBOWCTBO CUMMETPUH, B TOM YHUCIE C

CummeTpus B IPOCTPAHCTBE

MOMOIIBIO IIA(PPOBBIX PECYPCOB.

HccenenoBath cBOICTBA H3yUCHHBIX (PUTYP, CBA3aHHBIE C CHMMETPHUEH, HCIIOIB3YS
IKCIIEPUMEHT, HaOII0IeHHE, MOAEIUPOBAHUE.

O00CHOBBIBATb, ONPOBEPraTh C MOMOIILIO KOHTPIPUMEPOB YTBEPKICHHUS O
CUMMETpUHU YUryp

Boipa:kenus c [Ipumenenne  OykB A 3amucu Hcnonb3oBaTh OYKBBI /111 0003HAUYEHUS YHCEN, TIPU 3alMCH MaTeMaTHYECKUX
oyxBamu (6 1) MaTeMaTHYECKUX BBIPAKECHUI U | YTBEP)KICHUH, COCTaBIIATh OYKBEHHBIC BBIPAXKCHHUS TI0 YCIIOBHIO 33]auu.
NpeUIOKEHUH. DbyKBEHHBIE BBIpAKEHUS U HccaenoBath HECI0XKHBIE YUCIOBbIE 3aKOHOMEPHOCTH, UCIIOIb30BaTh OYKBBI JIJIsI
YHUCIIOBBIE MOJICTAHOBKH. WX 3aIHCH.
bykBeHHble paBEeHCTBa, HaxXOXJIECHHE BbiuncaAaTh uWCIOBOE 3HaYeHHE OYKBEHHOTO BBIP@XKEHHS IIPHU 3aJaHHBIX
HEU3BECTHOI'O0 KOMIIOHEHTA. 3HAYEHUsIX OyKB.
Dopmysl 3anuceiBaTh (pOopMyJIBI: TIEpUMETPA W IUIOIIAAN MPSMOYTOJbHHKA, KBaapaTa;
JUTMHBI OKPYKHOCTH, TIOMIAN KPYTa; BHIOJIHATH BRIYHCIEHHSI 110 3TUM (opMyiam.
CocTaBiasiTh (OPMYJIbl, BBIPAKAIONINE 3aBUCUMOCTH MEXy BEINIMHAMU:
CKOPOCTb, BpeMsl, PACCTOSIHUE; LI€Ha, KOJUYECTBO, CTOMMOCTh; ITPOU3BOJAUTEIBHOCTD,
BpeMs1, 00EM pabOTHI; BBHITTOJIHITH BBIYUCIICHHS TT0 OTHM (POpMyIIaMm.
HaxoauTh HEM3BECTHBIH KOMIOHEHT apu(hMETHIECKOTO JCHCTBHSI.
Harasignas YeTbIpEXyTroibHUK, IIPUMEPBI H300paxkaTe Ha HETMHOBAHHOM W KJIETYaTOM Oymare C HCIIOJIb30BaHUEM
reoMeTpHs. YETBIPEXYTOJILHUKOB. [IpsAMOYTONBHUK, | YEPTEKHBIX HHCTPYMEHTOB YETBIPEXYTOJIBHUKM C 3aJaHHBIMH  CBOICTBaMHU: C
Durypsl KBaJIpar: cBOiicTBa CTOPOH, YTJIOB, | MapaJuIeIbHBIMHU, TEPIEHIUKYIIPHBIMA, PABHBIMH CTOPOHAMHM, MPSIMBIMU YIJIaMHA U
Ha mjockoctH (14 1) JInaroHajen. Ip., paBHOOenpeHHBIH TpeyronpbHuK. Ilpemnaratb uM  00CyXkAaTh CHOCOOBI,
W3mepenue YTJIOB. Bunel | anropuTMbl NOCTPOEHHUS.
TPEYTOJIbHHUKOB. HccaenoBarh, HCHONB3YyS OIKCHEPUMEHT, HAONIOJECHHE, MOJEIMPOBAHUE,

ITepumerp MHOroyrosbHuka. Ilmomaab
¢uryper. @opMmynbl mepuMeTpa M IUIOIIATH
npsiMmoyroyibHuKa. [Ipubmmxéaaoe n3mepenne
TIomaau GUryp.

CBOMCTBA NIPSIMOYTOJILHUKA, KBaJpaTa, pa30uBaTh Ha TPEYTroNbHUKH. O00CHOBBIBATH,
ONpoBePraTb C IOMOIILI0 KOHTPIPUMEPOB YTBEPKACHUS O MPSIMOYTONbHUKE,
KBaJ[paTe, PAco3HABATh BEPHBIC U HEBEPHBIC YTBEPIKIACHUS.

H3mepsiTh M CTPOUTH C TIOMOIIBIO TPAHCIIOPTHPA YTIBI, B TOM YHCIE B
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Haszeanue pazoena
(memuwt) Kypca (uucno
4acoe)

Ocnoenoe codepicanue

OcHogHble 6udbl 0essmenbHOCHU 00YUarouUxcs

[IpaxTuaeckas padota «I Lmomanp Kpyra»

MHOT'OYTOJIbHUKE, CPABHUBATH YIJbl; PaclO3HABATb OCTphIC, NpPSIMbIE, TYIIBIE,
pa3BépHyThIe yIibl. PacnosHaBaTh, H300pakaTh OCTPOYTOJIbHBIN, MPAMOYTONBHBIH,
TYNOYTOJIbHBIN, pABHOOCAPEHHBIH, pABHOCTOPOHHUN TPEYTOJIbHUKH.

BbruueasaTh  mepuMeTp  MHOTOYTOJIbHHMKA, — IUIOLIaJb  MHOTOYTOJIbHHMKA
pa3OueHreM Ha NPSMOYTOJIbHHMKH, Ha PaBHBbIC (PUIYpBI, UCIIOIB30BaTh METPUUECKHE
CAWHUIBI UBMEPCHHUA AJIMHBI U IUIOIIA .

Hcnosb3oBaTh NpuOINKEHHOE M3MEpeHue JUIMH U IUIOIIAAei Ha KJIeT4aTol
Oymare, npubIKEHHOE H3MEPEHUE JUIMHBI OKPY>KHOCTH, TUIOIAAN Kpyra

IHonoxkuTenbHbIC U ensie yucia. Monynb 4ucia, IIpuBoAMTHL NMpHMEPBI HCIIOJIB30BAHUSA B PEAIbHOM KU3HU IOJIOKHMTEIBHBIX U
oTpUIIaTeJbHbIE reoMeTpuyeckas HMHTEpIpeTanus MOJYJs. | OTPULATENbHBIX YHCEN.
yucaa YncnoBble MPOMEKYTKH. H3o0paxkaTh Leable YnCia, TOJOKUTENBHBIE U OTPULIATENBHEIE YHCIa TOUKaMHU
(40 v) [TonoxutenbHble U OTPULATENBHBIC | HA YUCIOBOU MPSAMOI, HCIOJb30BATh YUCIOBYIO MIPSIMYIO 1JIs1 CPABHEHUS YHUCETL.
yucna. CpaBHEHHE  TOJOKUTENBHBIX U IIpumeHATH MpaBWiIa CpaBHEHUS, YNOPSAOYMBATHL II€JIbI€ YUCIIA; HAXOAUTH
OTpHLATENbHBIX  YHCeNl. ApUPMETHYECKUE | MOIYJIb YUCTIA.
JIEUCTBUS c MTOJIOKUTEBHBIMU u ®opMyJMpOBATH  MPaBWJAa  BBIUMCIEHUS  C  MOJIOKUTEIBHBIMH U
OTpULAaTCIbHBIMU YUCIIaMHU. OTpuLaTCJIbHBIMU qucjiaMu, HaxoauThb SJHAYCHUSA YHUCJIOBBIX BBIpa)KeHI/Iﬁ,
Pemenne TeKCTOBBIX 3a1a4 CoZCpKalux IlefICTBPISI C MMOJIOKHUTECJIIBHBIMU U OTPULIATCIIbHBIMUA YK CJIIaMU.
IIpuMeHsITH CBOIMCTBA CIIOKEHUSI M1 YMHOXCEHUS Uil IPeoOpa3oBaHUs CyMM H
MPOU3BEJECHUN
IIpencraBiaenue [IpsimoyronbHas cucrema KOOpAMHAT Ha OO0BSACHATH M WTIOCTPHPOBATH MOHATHE TIPIMOYTOJIBHON CHCTEMBI KOOPIUHAT
JaHHBIX TJIOCKOCTH. Koopaunatel  TOYkM ~ Ha | Ha IJIOCKOCTH, UCIIOJIB30BATH TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAWHATHON MIIOCKOCTH
(6 9) IUIOCKOCTH, adcIycca 1 OpuHaTa. TOYKHU U (PUTYPHI 110 33aHHBIM KOOPAMHATAM, HAXOAMTh KOOPAWHATHI TOYEK.
Cronb4ateie U KPyrOBbIE AHATPAMMBI. YuraTth cTOnOYaThle W KPYroBbIE AMArpaMMBbl, HHTEPHPETHPOBATH JaHHBIC;
[IpakTnueckas pabora «llocTpoeHne | CTPOUTH CTOIOUYATHIE TUATPAMMBI.
JuarpamMmm. Hcnoab3oBaTh MHGOPMALMIO, [IPEJCTABICHHYIO B TAaOJMHMIAX, HA AUarpaMMax
Pemenne TEKCTOBBIX 3aaa4, COACPKaUX | Mg pCIICHUA TEKCTOBBIX 3a1a4 1 3a1a4 U3 peaHBHOﬁ KHN3HN
JaHHBIC, NIPEACTABJICHHLIC B Ta6n1/1uax n Ha
Juarpammax
Harasignas [IpsMoyronbHBIN Mapasuienenunes, Kyo, Pacro3znaBaTh Ha ueprexax, pPHCYHKaxX, ONMCBIBATH MUPaMUIY, IPHU3MY,
reoMeTpus. npu3Ma, MUpaMuia, KOHYC, HWIMHIADP, Map W | HWIMHAP, KOHYC, Imap, H300paxkaTh HX OT pPYKH, MOJeIUpPOBaTh u3 OyMmarw,
Durypsl chepa. M3zobOpaxkeHne MNPOCTPAHCTBEHHBIX | IJIACTUIIMHA, TIPOBOJIOKH 1 Jip. [IpuBOAMTH MpUMepBbI 00BEKTOB OKPYKAIOIIET0 MUPA,
B IIPOCTPAHCTBE ¢uryp. [Ipumepsr pa3BEPTOK | MMeroIuX (GOPMbI HA3BaHHBIX Tell.
9 ) MHOTOTPAaHHUKOB, IMJIMHIPA U KOHYCA. Hcnoab3oBaTh TEPMHHOJIOTHIO: BEpLIMHA, peOpo, IpaHb, OCHOBAHUE, BBICOTA,
[Ipaktrueckass  pabora  «Co3maHue | pamuyc U THaMeTp, pa3BEPTKa.

MOJIEJIeH MTPOCTPAHCTBEHHBIX (DUTYPY.
[onsitTue 00BEMA; CAMHUIIEI U3MEPEHUS
00BéMa. O0BEM MIPSIMOYTOJIEHOTO

N3yuaTthb, HCTIONB3YS SKCIICPUMEHT, HAOTIOICHHE, U3MEPEHHUE, MOICTTUPOBAHHE, B
TOM YHCJIC KOMIBIOTEPHOE, U ONMMCHIBATHL CBOWCTBA HA3BAHHBIX TEJ, BBISIBJISATH
CXOJCTBA M PA3JIHYMA: MKy MUPAMUION U IPU3MOIL;, MKy IIMIMHAPOM, KOHYCOM
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Haszeanue pazoena
(memuwt) Kypca (uucno
4acoe)

Ocnoenoe codepicanue

OcHogHble 6udbl 0essmenbHOCHU 00YUarouUxcs

napajuresenuieaa, Kyoa, hpopmyisr 00bEMa

U IapOM.

Pacmo3HaBaTh pa3BEéPTKH Mapavieienune/ia, Kyoa, Ipyu3Mbl, MUPaMUIbl, KOHYCA,
IWIMHPA;, KOHCTPYHMPOBATh JaHHBIC Tela M3 Pa3BEPTOK, CO3/IaBaTh MX MOJICIH.
Co3naBaTh MOJIeJIM TTPOCTPAHCTBEHHBIX (hUTyp (M3 Oymaru, IPOBOJIOKH, TUTACTUIINHA
u ap.)

HU3mepsaTh HA MOIENSAX: JJTUHBI pEOSP MHOTOTPAHHUKOB, TUAMETP IIapa.

BoiBoauTh dopmyity 00bEMa PSAMOYTOIHHOTO MapasuieNIeHea.

BoruncasTs no gopmyiaam: o0bEM NPSIMOYToJIbHOTO Mapajuienenurnena, Kyoa;
WCIIOJIBb30BaTh CIUHUIIBI U3MEPEHUsST 00hEMA; BBIYHCISITh 00BEMBI TEJI, COCTABICHHBIX
13 Ky0OB, apaJUICJICIIUIIC/IOB; PelaTh 3a1a4H1 C PCaIbHBIMU JJAHHBIMHU

IoBTOpEHME,
00001IeHHE,
cHCcTeMaTH3anus
(20 v)

[loBTOpeHHE OCHOBHBIX TOHSTHH U
METOJIOB KypCOB 5 1 6 Ki1accoB, 0000IIeHNE U
cucTeMaTHu3alus 3HaHui

BbruueasaTh 3HAa4YCHUS BBIPAKEHHUM, COAEpXKAIMX HATypajbHble, IEJble,
MOJIOXKUTEJIbHBIE M OTPULATENbHBIE YHCIA, OOBIKHOBEHHBIC M JECSTHYHBIE IIpoowu,
BBITIOJTHSATH TPE00pa30BaHMs YUCEI ¥ BEIPAKEHHH.

BpiOuparh cmocod CpaBHEHHs YHCEN, BbIUKCICHUM, NPUMEHSTh CBOMCTBA
apu(MeTHYECKUX JeHCTBUM 111 pallMOHAIM3aliH BHIYHCIICHHUH.

Pemarte 3apauu 13 peanbHOM KU3HU, TPUMEHATH MaTeMaTH4YeCKHe 3HAHUS 115
pelienus 3aja4d U3 Apyrux NpeIMeToB.

Pemats 3agauyu pa3HbIMHM cHoco0aMH, CPABHMBAThb, BbIOUPaTh CHOCOOBI
pelieHus 3aaa4u.

OcylmecTBJIATH CAMOKOHTPOJIb BBITIOJIHAEMBIX JIEHCTBHM W CaMOIPOBEPKY
pe3yJbTaTa BbIYMCIICHHUH.
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PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA «AJITEBPA». 7-9
KJIACCBbI

HEJN U3YYEHUSA YYEBHOTI'O KYPCA

Anrebpa sSBIsSETCS OAHUM U3 OMOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHA 00ECIIeYNBACT U3yUYCHHE
JPYTUX TUCHUILINH, KaK €CTEeCTBEHHOHAYYHOT0, TaK M TYMaHUTapHOTO IIUKJIOB, €€ OCBOSHHE HEOOXO0 MO
JUIsL TIPOJOJKeHHsT o0pa3oBaHMsl W B IOBCEAHEBHOM JKM3HM. Pa3BuTue y OOy4arommxcs Hay4dHBIX
NPEICTAaBICHUN O MPOUCXOXKICHUM M CYITHOCTH anreOpanyeckux aOCTpakiuii, crocode OTpakeHUs
MaTeMaTUYeCKON HayKoW SBJICHMI M MPOIECCOB B MPHUPOAE U OOIIECTBE, POJIM MaTEeMaTH4YECKOIrO
MOJICIIMPOBAHMUsI B HAyYHOM TIIO3HAHMM W B TPAKTHKE CIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHHUSI U KAueCTB MBIIUICHHS, HEOOXOAMMBIX JIsl aJanTallid B COBPEMEHHOM LH(POBOM
obmecte. M3ydeHne anreOpbl €CTECTBEHHBIM 00pa3oM OOeCIeurBaeT pa3BUTHE YMEHHUs HaOI0IaTh,
CpaBHHMBaTh, HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CIOCOOHOCTH
apryMEHTHPOBAHHO 00OCHOBBIBATH CBOM JACUCTBUS U BBIBOJIBI, (POPMYIHPOBATH yTBEpkKAeHUS. OCBOCHUE
Kypca anreOpbl O0ecreuynBaeT pa3BUTHE JOTHYECKOTO MBIIUICHHUS OOYYalOUIMXCSA: OHH HCIOJB3YIOT
JeTyKTUBHBIE W HMHIYKTUBHBIC DPAcCyXIeHUs, 0000IIeHWE M KOHKpPETH3alHio, aOCTparupoBaHuEe W
aHasornto. OOyuenue anreOpe MpeanonaracT 3HAYUTEIbHBIA 00BEM CaMOCTOATEIBHON JESTENbHOCTH
00yJaromuxcs, TOITOMY CaMOCTOSITEIbHOE pEIICHHE 3a/ad E€CTECTBEHHBIM 00pa3oM  SBISIETCS
peanuzanuen AesiTeIbHOCTHOTO MPUHIIUIIA O0yUYEHUSI.

B crpykrype mporpammbl yueOHOro kypca «Anredpa» OCHOBHOM UHIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJEpXKATENbHO-METOANYECKUe JUHUM: «Uucna W BBUMCICHHSY; «Airedpandyeckue
BBIDAKEHUS»; «YPaBHEHHsT M HepaBeHCTBay; «PyHkumm». Kaxmas W3 3THX  cOAEpKaTEIbHO-
METOAMYECKUX JIMHUN pa3BUBAETCs Ha MPOTSDKEHUM TPEX JIET U3yUeHHs Kypca, €CTeCTBEHHBIM 00pa3oM
nepernseTasch U B3aUMOJEHCTBYs ¢ APYTMMHU €ro JUHMUSIMH. B Xone u3yudeHus kypca oOydaromuMmcs
IIPUXOJNTCS JIOTUYECKU PACCYXkAaTh, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsA3M ¢ 3TUM
1€J1€CO000Pa3HO BKJIIOUYUThH B MPOrPAMMYy HEKOTOPHIE OCHOBBI JIOTUKH, IPOHU3BIBAIOIIUE BCE OCHOBHbBIE
pas3zensl MaTeMaTHYecKoro oOpa3oBaHHsS U CHOCOOCTBYIOLIME OBJIAJCHUIO OOYYaIOLIMMHCS OCHOB
YHUBEPCAJIBLHOTO MaTEMAaTUUYECKOTO sA3blKa. Takum 00pazoM, MOKHO YTBEPK/IaTh, YTO COJEPKATEIbHON
U CTPYKTYpPHOU 0COOEHHOCTBIO Kypca «Anredpay» sBIsSETCS €r0 MHTETPUPOBAHHbIIN XapakTep.

Copepxanue MMHUM «Yucrna U BBIUMCICHUSD CIY’)KUT OCHOBOM Ui JajbHEHIIEro W3y4eHUs
MaTeMaTHKH, CIIOCOOCTBYET DPAa3BUTHUIO Y OOYYAIONIIUXCS JIOTHYECKOTO MBIIUICHUS, (OPMHPOBAHUIO
YMEHHMS TI0JIb30BaThCSl AITOPUTMAMH, a TAaK)Ke MPUOOPETEHUIO NMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX
JUIsI IOBCEAHEBHOM KU3HU. Pa3BuTHE MOHATHUSA O YMCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAIBHBIMU U
UPpalMOHATBHBIMU YHCIaMHU, (POPMUPOBAHUEM MPEJICTABICHUN O IEHCTBUTEIHLHOM UYHUCIIE. 3aBepIlIeHUe
OCBOCHMS YHMCIIOBOM JIMHUM OTHECEHO K CTaplleMy 3BeHy 0011ero o0pa3oBaHusl.

Copep:xaHue IByX ainredpanyeckux JUHUN — «Anredpandeckue BhIPRKEHUsD U «YpaBHEHUS U
HEpaBEHCTBa» CIIOCOOCTBYET (OPMUPOBAHMIO Y OOYyYaIOUIMXCS MaTeMaTH4YecKoro —armnmapara,
HEOOXOUMOT0 I PEeUIeHHs 3a/1ad MaTeMaTUKH, CMEXKHBIX IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX
3agad. B ocHOBHOM 1IKone y4eOHBIH Marepuan IpyNIupyeTcss BOKPYT PAalMOHATIBbHBIX BBIPAKEHHMA.
Anrebpa IEMOHCTPUPYET 3HAUEHNE MAaTEMAaTUKH KakK s3bIKa JUIsl IOCTPOSHUS] MAaTEMaTHYECKUX MOJIENIEH,
OTNKCAHMs TIPOLECCOB M SIBIEHUH peanbHOro Mupa. B 3amaum oOydeHuss anreOpe BXOIAT TakKkKe
JaNbHEeWIee pa3BUTHE ANTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOr0, B YaCTHOCTH, JJISi OCBOCHHS
Kypca HH(MOPMATHKH, M OBJAJCHHE HaBBIKAMH JEeIyKTHBHBIX paccyxaenuil. IIpeoOpasoBanue
CUMBOJILHBIX (DOPM BHOCHUT CBOHM crenudUUECKHil BKJIAJ B Pa3BUTHE BOOOpaKEHHUs, CIIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPUYECTBY.

Copepxannie (yHKIMOHATIbHO-TpaUUECKON JMHUM HAlleIeHO Ha MOJyYeHUE UIKOJIbHUKaMH
3HAHMM O (QYHKIUSX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJENH sl OMHCAHHUS W HWCCIICIOBAHUS
pa3HoO0pa3HBIX MPOLIECCOB U SIBJICHUI B IpUpoJie U o0uiecTBe. M3yueHue 3Toro Marepuasia cnocoocTByeT
pPa3BUTHIO Yy OOYYalOIIMXCS YMEHHsS HCIOJIb30BATh PA3IUUYHBIC BBIPA3UTEIbHBIE CPEICTBA SA3bIKA
MaTeMaTUKH — CJIOBECHbIe, CHMBOJHMYECKHe, Tpaduyeckue, BHOCHUT BKIaJd B (QOpMUpOBaHUE
IIPEJICTaBICHUH O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIM3ALMH U KYJIbTYPBbI.
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MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CormacHo ydyeOHOMY IUiaHy B 7 — 9 Kilaccax m3ydaeTcsl yueOHBIM Kypc «Anredpa», KOTOpbIH
BKJIFOYAET CIIEAYIONIME OCHOBHBIC Pa3/Iebl colepikaHus: «Uucina u BBIYUCICHUS», «ANredpandeckue
BBIpXKEHUSY, «YpaBHEHUS U HEPABEHCTBAY, « DyHKIUN.

Y4eOHbIi mIaH Ha U3ydeHue anredpsl B 7 — 9 Kiaccax OTBOJAUT HE MEHee 3 y4eOHBIX 4acoB B
HEZIeJI0 B TEeUCHHE KaXKJ10T0 rojia 00y4eHus, BCero 3a Tp roja o0yuenus — He MeHee 306 yuyeOHbIX 4acoB.

COILEPKXAHUE YYEBHOI'O KYPCA

7 kiace

Yucna u evluucnenus

PanumonanbHble yucia

Jpobu OOBIKHOBEHHBIE U JECSATHYHBIE, MEPexoa OT OAHOWU (opMbI 3amucu ApoOel K Ipyrou.
[lonsATHE pPALMOHAIBHOIO YMCIIA, 3allACh, CPABHEHUWE, YIOPSIJAOYMBAHHUE DPALMOHAIBHBIX YHCEI.
ApudmeTnueckue JEUCTBUS C pallMOHATBHBIMU YUCIaMU. PelieHue 3aiay U3 pearbHOM MPaKTHUKUA HA
9acTH, Ha IPOOH.

CremneHb ¢ HATypaJlbHBIM TOKa3aTeJIeM: ONpe/esieHrne, TPeoOdpa3oBaHue BhIPAKEHUM HA OCHOBE
olpesieNieHus], 3a1Ch OOJIBLINX YUCEI.

[TpoueHTsl, 3amuch MPOLEHTOB B BUE APoOU U Apodu B BUE MPOLIEHTOB. Tpu OCHOBHBIE 33124l
Ha IIPOLICHTHI, PEIICHUE 33/1a4 U3 PEAIbHON ITPAKTHKHU.

[IpuMeHeHre MPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKHUTENIM HATypAJIbHbBIX YHCET.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi MPONOPLIMOHATBHOCTH.

Anzeopauueckue evipasrcenus

IlepemeHHbIE, YHMCIOBOE 3HAYEHHE BBIPAKEHUA C MEpeMEHHOM. JlomycTuMble 3HA4YeHUs
nepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXIYy BEIWYMHAMHU B BHJE (GopMyibl. Beruncnenus mo
dbopmynam.

[TpeoOpa3oBanue OyKBEHHBIX BBIPAKEHHM, TOXXIECTBEHHO paBHbIC BBIPAKEHUS, IpaBUIIA
peoOpa3oBaHus CyMM U MPOU3BEACHUMN, IMpaBWJIa PACKPBITUS CKOOOK M TPUBEIEHUS IOJ0OHBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYpaJbHBIM I10Ka3aTeeM.

OpnowieHbl u MHorowieHsl. CreneHb MHoOrowieHa. CIIO)KEHHE, BBIYMTAHHE, YMHOXKEHHUE
MHOTrowieHOB. DOpMyJIbl COKPAIIEHHOIO YMHOXEHUS: KBaApaT CyMMBI U KBaJapar pazHocTu. PopMyna
Pa3HOCTU KBaApaToB. Pa3ioxkenne MHOrOWIEHOB HA MHOXKUTENH.

Ypasnenua

VYpaBHeHHe, KOpPEHb YpaBHEHUs, TIpaBWia MpeoOpa3oBaHUs YpaBHEHMS, PaBHOCHIBHOCTh
YpaBHEHUM.

JInHetHOEe ypaBHEHHE C OJHOM IEPEMEHHOM, YHMCIIO KOPHEN JIMHEWHOrO YpPaBHEHUs, PELICHUE
JIMHEWHBIX ypaBHeHMU. COCTaBJIeHHE YpaBHEHHMH IO YCIOBUIO 3ajauM. PemieHune TEeKCTOBBIX 3a7ad C
IIOMOILBIO YPaBHEHU.

JluneitHOoe ypaBHEHUE ¢ IBYyMsI IEpEMEHHBIMU U ero Tpaduk. Cuctema IByX JIMHEHHBIX ypaBHEHUN
C JAByMs NepeMeHHbIMH. PemieHue cucrem ypaBHEHHMH crocoOOM MOACTaHOBKH. IIpumepsl pemieHus
TEKCTOBBIX 33]1a4 C [IOMOLIBIO CHCTEM YPABHEHUM.

Koopounamut u cpagpuxu. @ynkyuu

Koopannara Touku Ha mpsimoil. YHCIIOBBIE MPOMEXYTKU. PaccTositHue Mexay ABYMs TOUYKAMH
KOOPJAMHATHOU IIPSIMOIA.

[IpssmoyronpHast cucremMa koopauHaT, ocu Ox u (Oy. AlGcumcca W OpJauHAaTa TOYKH Ha
KOOpAMHATHOHN 1utockocTH. [IpumMeps! rpadukoB, 3aqaHHbIX (GopMynamu. YTeHHne rpa)ukoB peanbHbIX
3aBHUCHUMOCTEMN.

[Tonstue pynkuuu. ['paduk ¢pynkuuu. CpoiictBa QyHkuuid. Jlunernas ¢Qynkuus, e€ rpadux.

I'padux  dynxmm y=|x|. I'paduueckoe pemieHne ITUHEWHBIX YPAaBHEHHH M CHUCTEM JIMHEHHBIX

YPaBHEHHUHU.

8 kiacce
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Yucna u eviuucnenun

KBanpatnslii kopeHb u3 uncia. [lonstiue 00 uppanoHanbHOM yncie. JlecaTuaHble IpUOINKEHUS
uppanvoHaabHbIX uucen. CBoiicTBa apu(MeTHYECKUX KBaJpaTHBIX KOpHEH M HUX NPUMEHEHHE K
npeoOpa30BaHUIO YHCIIOBBIX BHIPAKEHUN U BBIYUCIICHUSAM. [leificTBUTENIbHBIC YNCIIA.

Crenens ¢ nenslM 1okasaresiem 1 e€ coiictsa. CTaHgapTHas 3allich YHUCIIa.

Anzedbpauueckue sviparxcenus

KBanpaTHblil TpEXUIICH; Pa3I0KEHNE KBAIPATHOTO TPEXUICHA HA MHOKUTEIH.

Anrebpanueckast 1po6s. OCHOBHOE CBOICTBO anredpanueckoid 1podu. CrokeHue, BHIYUTAHHE,
YMHOXXEHUE, JiefieHne anreopanyeckux aApooeil. ParyonanbHble BeIpakeHUs U UX IpeoOpa3oBaHue.

Ypasnuenus u nepasencmea

KBagparnoe ypaBHeHue, ¢hopmyiia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buera. Pemenue
YpaBHEHUH, CBOIALIUXCA K TMHEMHBIM U KBaApaTHbIM. [IpocTeiiine 1poOHO-panmoHanbHble ypaBHEHUS.

I'paduueckass uHTEepHperanus ypaBHEHUH ¢ JBYMs HEpPEMEHHbBIMM M CHCTEM JIMHEHHBIX
YPaBHEHUN C JIBYMs IIEpEMEHHBIMU. lIpuMepbl peleHust CUCTeM HEIMHEHHBIX YPAaBHEHHUW C JBYMs
IIEPEMEHHBIMH.

Perrenue TekCTOBBIX 3a71a4 aNTreOpanyecKuM CIocoOOM.

UucnoBble HEpaBEHCTBA U MX CBoWcTBa. HepaBeHCTBO ¢ oaHON nepeMeHHON. PaBHOCHMIBHOCTD
HepaBeHCTB. JIMHelHble HepaBeHCTBa ¢ OJIHOM rnepeMeHHON. CUCTEMbI JIMHEHHBIX HEPABEHCTB C OJHOU
TIEPEMEHHOM.

Dyukyuu

[Tonarue Gpynkuuu. O61acTh ONpeeneHuss 1 MHOKECTBO 3HaueHul GyHkimu. CriocoObl 3a1aHus
GyHKIMA.

I'papux pynkiun. Yrenne cBoiictB ¢pyHkumu no e€ rpaguky. IIpumepst rpadukoB QyHKIHIA,
OTpaKaIOIIUX peabHbIE MPOIECCHI.

DyHKIUY, ONMHUCHIBAIOIIUE NPSIMYIO U OOPaTHYIO MTPONOPIMOHAIBHBIE 3aBUCIMOCTH, UX I'paduKu.

Oynkmuu y = x%4 y =x°, y = \/; , Y= |x| I'paduueckoe pelieHrne ypaBHEHUH U CUCTEM ypaBHEHHUH.

9 kjacce

Yucna u evluucnenus

JeiicTBUTEIbHBIE YHCJIA

ParmonanbHble 4ncia, HppaloHalbHbIE YUCIA, KOHEUHbIE U OECKOHEUHbIE JECATUYHbIE APOOH.
MHOX€eCTBO NEWCTBUTENbHBIX UYUCEIN; JEHCTBUTENIbHBIE UMCIa KaK OECKOHEYHBIE JECSTHYHBIE TPOOH.
B3auMHO 07HO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM JIEHCTBUTENBHBIX UUCENI U KOOPAMHATHOMN
IPSAMOIL.

CpaBHeHuUe IeHCTBUTENIBHBIX YUCell, apu(pMEeTUYECKHE JeHCTBUS C JeHCTBUTEIBHBIMU YHCIIaAMHU.

HN3mepenus, npudJInKeHusl, OLEHKHU

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, JITUTEILHOCTh IPOLECCOB B OKPYKAIOIEM MUPE.

[TpubnmxE€HHOE 3HaUeHNE BETMYUHBI, TOYHOCTh pubmkenus. Oxpyrienue uncen. [Ipukuaka u
OLICHKA PE3yJIbTaTOB BBIUMCIICHUN.

Ypagnenus u nepasencmea

YpaBHeHHd ¢ OJHOH NepeMeHHOH

JIuneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOJSIINXCSA K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMMH, CBOIALIMXCA K KBaJpaTHBIM. bukBanpaTHOE
ypaBHeHuE. l[IpuMepbl pelieHusi ypaBHEHUM TpETbe M YETBEPTOM CTENEHEH pa3joKEeHUEeM Ha
MHOKUTEH.

Pemenue npoOHO-paniMoHaIbHBIX YPaBHEHUH.

Perienue TeKCTOBBIX 3a7au aNreOpandeckuM METOAO0M.

CucremMbl ypaBHeHH

VYpaBHeHHE ¢ IBYMs NTEpeMEHHBIMU U ero rpaduk. Pemenne cucreM AByX JTUHEHHBIX ypaBHEHUN
C IByMs EpEMEHHBIMU. Perienne cucteM IByX ypaBHEHHUH, OJHO M3 KOTOPBIX JIMHEHHOE, a APyroe —
BTOpOH crerneHu. I'paduueckas HHTEPIIpETAIMs CUCTEMbI YPaBHEHHH € IByMS IEPEMEHHBIMHU.

Pemrenne TekCTOBBIX 33714 aNreOpandecKuM CIIocoOoOM.
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HepaBencrBa

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHENHBIX HEPABEHCTB C OJIHOM MEpEMEHHOM. Penienne cucteM JTMHEHHBIX HEPABEHCTB
¢ oxHo#l mepemenHol. KBasparHeie HepaBeHCTBa. [ paduueckass MHTEpIpeTanus HEPAaBEHCTB U CHCTEM
HEPaBEHCTB C JIByMs IEPEMEHHBIMHU.

Dyukyuu

KBanparuunas ¢ynkius, e€ rpadguk u coiicta. [lapabona, koopauHaThl BEpIIMHBI TapaOoIIbI,
0Chb CUMMETpPHUU TIapaboJIbI.

k
Ipaduxn Gynxmmit: y=kx,y =kx +b, y=—,y=x>, y= \/; , V= |x| U UX CBOMCTBA.
X

Yucnoevie nocinedosamenvHocmu

Onpenesnenue u coco0bl 3aJaHUSA YUCJI0BBIX N0C/I€10BaTEIbLHOCTEH

[TonsiTe 4YKUCIOBOM IOCIENOBATEIBHOCTU. 3aJaHHUE IOCIEN0BATEIIBHOCTH PEKYPPEHTHON
dbopMmyIoit u popmyIioii n-ro wieHa. Apudmernyeckas ¥ reOMETpUICcKas IPOTPECCHH

Apudmernueckas U reomerpuueckas nporpeccud. @opmyibl n-ro wieHa apupMETHYECKOH U
T€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX 71 YICHOB.

N300pakeHre YiICHOB apU(PMETHUECKOM M TeOMETPUUYECKOM Nporpeccuil TodykamMu Ha
KOOpPJIMHATHOM TIOCKOCTU. JINHENHBIN U SKCIIOHEHLIUAIbHBINA POCT. CII0KHbBIE POLIEHTHI.

IHHJIAHUPYEMBIE ITPEJMETHBIE PE3YJ/IbTATbBI

OcBoenue ydeOHOro Kypca «AnreOpa» Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs JOJIKHO
o0ecrneunBaTh JOCTHKEHHUE CIAEAYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

7 KJ1ace

Yucna u eviuucnenusn
» BbImonmHATh, coyeTas YCTHBIE M TNHChMEHHBIE MPHEMBI, apudMeTHUecKue JeHCTBHS C

panroHaTFHBIMU YUCIIAMH.

» Haxomuth 3Hau€HHs YHCIIOBBIX BBIPAKEHUI; MPUMEHSATh Pa3HOOOpPa3HbIE CHOCOOBI M MPUEMBI
BBIUMCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, CO/IepKAIINX OOBIKHOBEHHBIE U IECSITUYHbBIE TPOOH.

» Ilepexomuth OT 0HOM (HOPMBI 3amMCH YHCelN K Apyroi (peoOpa3oBhIBaTh AECITUYHYIO IpOOb B
OOBIKHOBEHHYO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO AECATUYHYIO JIPOOBb).

» CpaBHUBATh H yIOPAI0YNBATH PAIMOHATHHBIEC YHCTIA.

» OKpyTosaTh YKCTA.

» DBBIOMHATh TPHUKHUIKY WM OIEHKY pe3yJbTaTa BBIYMCICHHI, OICHKY 3HAYCHHWHA YHCIOBBIX
BBIPA)KCHU.

> BBINONHATE ASHUCTBHS CO CTETICHSIMH C HaTYPaJIbHBIMU ITOKA3aTEISIMU.

» [lpuMeHATs NpU3HAKU JCIUMOCTH, Pa3IoKEHHE Ha MHOKUTEIH HAaTypaJIbHBIX YUCEI.

» Pemath NpaKkTUKO-OPHEHTHPOBAHHBIC 3a/1a4d, CBsA3aHHBIE C OTHOIICHHEM  BEJIWYHH,
MPONOPIMOHATIBHOCTBIO BEIUYMH, MPOLEHTAMHU; HHTEPIPETUPOBATH PE3yJIbTaThl PEIIeHUs 3a1ad C
y4€TOM OrpaHHUYEHHH, CBI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBbIX OOBEKTOB.

Anzeopauueckue svipasrcenus
» Hcnonb30BaTh aireOpanyecKyr0 TEPMUHOJOTHIO W CHMBOJIUKY, NMPHUMEHATH €€ B Mpolecce

OCBOCHHUSA y4yeOHOro MaTepuaa.

» Haxoautb 3HaueHus1 OyKBEHHBIX BBIPAKEHUH MPH 3aIaHHBIX 3HAYCHUSAX [TEPEMEHHBIX.

> BpimonHaTe npeoOpa3oBaHUs LEJIOTO BBIPAKCHUS B MHOTOWICH NPUBEICHHEM I00OHBIX
CcllaraeMbIX, PaCKphITHEM CKOOOK. BBIMOIHATH yMHOKEHHE OJHOWIEHA HA MHOTOYJICH U MHOTOWICHA Ha
MHOTOWIEH, TPUMEHSTH (POPMYJIIBI KBaIpaTa CyMMBI M KBaJpaTa Pa3HOCTH.
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» OcCylIecTBIATh Pa3I0KEHUE MHOTOWICHOB HA MHOXKUTEIH C MOMOIIBIO BBIHECEHHS 3a CKOOKH
00I11er0 MHOXKHTEISL, TPYNIIUPOBKHU CJIaraeMbIX, IPUMEHEHUs (POPMYJI COKPALIEHHOTO YMHOKEHHUS.

» Ilpumensars mpeoOpa3oBaHUS MHOTOWIECHOB JUIS PEIICHUS PA3IMYHBIX 33/1a4 U3 MaTeMaTHKH,
CMEXHBIX [IPEAMETOB, U3 PEAILHON IIPAKTUKH.

» MHcnonp3oBaTh CBOMCTBA CTENEHEH C HATypalbHBIMU IIOKAa3aTeNsIMU Ui MPEoOpa3oBaHMs
BBIPAKCHUI.

Ypasnenusn u nepasencmea
» Pemath TMHEHHBIC YPAaBHEHHS C OJTHOW TIEPEMEHHOM, IIPUMEHSIS IIPAaBUIIA IIEPEX0/ia OT HCXOTHOTO

YPaBHEHHUs K paBHOCUIBHOMY eMy. IIpoBepsTs, ABIIAETCSA 1M YUCIIO KOPHEM YPaBHEHHUS.

» [lpumensTs rpaduuecKue METO bl IIPU PEIICHUU JTMHEHHBIX YPABHCHUN U UX CUCTEM.

» llogOupare mpuUMeEpbl Map YWCeN, SBISIONUXCS PEHICHHEM JIMHEHHOTO ypaBHEHHS C JBYMS
[IEPEMEHHBIMH.

» CTpouTh B KOOPIAWHATHOW TUIOCKOCTH TPa(UK JMHEHHOTO ypaBHEHHs C JABYMS NEPEMEHHBIMH,
HOJIb3YsICh IpaMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

» Pemath cuctemsl 1ByX JTMHEHHBIX YPaBHEHHH C IBYMSI IEPEMEHHBIMH, B TOM YHCIIE Tpa(UIecKu.

» CocTaBiiTh W pemaTh JUHEHHOEe YpaBHCHHE WM CUCTEMY JIMHEHHBIX YPaBHEHHI IO YCIOBHUIO
3a/1a4¥, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/la4yM IOJTYUYEHHBIN pe3ysbTar.

Koopounamut u zpagpuxu. @ynkyuu
» U300paxarh Ha KOOPJAMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM KOOPIHMHATAM,

JIy4H, OTPE3KHU, UHTCPBAJIbI; 3aAlIMCBbIBATH YN CJIOBBIC TPOMCIKYTKHU HA anre6panquKOM A3BIKE.
» OrtMeuats B KOOp)IPIH&THOfI IIOCKOCTHU TOYKH II0 3aJdaHHBIM KOOpJAUWHATAM; CTPOUTH Fpa(pI/IKI/I

nuHeNHbIX QyHkuuid. CTpouTh rpaduk GyHKIUN Y = |x|

> OHI/ICI)IBaTI) C IIOMOIIIBIO q)YHKIII/Iﬁ N3BECTHBIC 3aBUCUMOCTU Memz[y BCIIMUNHAMMU . CKOpOCTI),
BpeMsi, PACCTOSIHHE; II€Ha, KOJIMYECTBO, CTOUMOCTD; POU3BOIUTEIHLHOCTD, BpeMs, 00bEM pabOTHI.
» Haxoauth 3HaYeHHUE (QYHKIIUU 110 3HAUCHUIO €€ apryMeHTa.
» Tlonumare rpaduveckuii cnoco0 TpPEACTaBICHHUS M aHanu3a HH(OpMAIMK, W3BJICKATh U
HMHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPAPUKOB peaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.
8 kmacc

Yucna u eviuucnenus
» Hcrnonan30BaTh HavaabHBIE MMpEaACTAaBJICHUA O MHOKCCTBE )IefICTBHTeHI)HBIX YUCCII IJid CpaBHCHUA,

OKPYTJICHHUS ¥ BBIYUCICHUH; H300paxaTh ACHCTBUTEIbHBIC YUCIIA TOYKAMU Ha KOOPMHATHON TPSIMOH.

» IlpumeHsTh TOHATHE apu(PMETHYECKOTO KBAJPATHOTO KOPHS; HAaXOAWUTh KBaJpaTHbIC KOPHH,
UCTIONB3YS MPU HEOOXOAMMOCTH KaJbKYJISTOP; BBITOIHATH IPE0Opa30BaHUs BBIPAKEHHUH, COAEPIKAIINX
KBaJ[paTHbIE KOPHHU, UCIOJIb3Yys CBOMCTBA KOpHEH. Mcmonp30BaTh 3amucy OOJBIIMX M MAJIbIX YHCET C
MIOMOIIBIO AECATUYHBIX IpoOeii u creneneit uncna 10.

Anzedopauueckue sviparxcenus
» TIpuMeHSTh MOHITHE CTETICHHU C IIEJIbIM MOKa3aTesIeM, BBITIOIHSITh MPEOOPa30BaHUS BHIPAKCHHIA,

COJIEp>KaINX CTETICHH C IEJIBIM TTOKa3aTelIeM.

» BBINONHATh TOX/ISCTBEHHBIC MPE0OPa30BaHUS PAI[MOHAIBHBIX BBIPAKCHHN HA OCHOBE IMPABHJI
JNEHCTBUI HaJl MHOTOYWICHAMHU U aJIreOpanvdecKiuMHU IPOOSMHU.

» PackiaapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOXKUTEITH.

» IlpuMmeHSTh TpeoOpa3oBaHUs BBIPAKCHUH JUIS PENICHHS Pa3IMYHBIX 3aJad W3 MaTeMaTHKH,
CMEKHBIX MTPEIMETOB, U3 PeaTbHON MPAKTHKH.

Ypasnuenun u nepasencmea
» Pemiath nmMHEWHBIC, KBaPAaTHBIC YPABHCHUS M PAllMOHAIbHBIC YPABHEHHS, CBOISIIMECS K HHUM,

CUCTEMBI JIBYX YPaBHEHHH ¢ IBYyMsI IEpEMEHHBIMHU.
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» IlpoBoauTe mpocTeiiIne HCCIEAOBAaHUS YpaBHEHUH M CHCTEM YPAaBHEHHWH, B TOM 4YHCIE C
IIPUMEHEHUEM TIpapUuecKuX NpeJCTaBIeHUN (yCTaHABIMBATh, MMEET JIM YPABHEHUE WM CUCTEMA
YpaBHEHHH peleHUs], €ClIU UMEET, TO CKOJIBKO, U IIp.).

» llepexomuTh OT CIOBECHOW (HOPMYITUPOBKHU 337auu K €€ anreOpandeckoil MOAEIH C MOMOIIbIO
COCTAaBJICHUS] YPAaBHEHUS WJIM CUCTEMbI YPaBHEHUH, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a/1a4y NIOJIyYEHHBIN pe3ysbTarT.

» lIpuMeHATh CBOWCTBA YHCIIOBBIX HEPABEHCTB Ui CPABHEHUS, OICHKH; pEHIaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOM M UX CHCTEMBI; JaBaTh I'papUuUECKyr0 WIUIIOCTPALMIO MHOKECTBA
pELIECHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu
[ToHnMaTh W HCIONB30BaTh (PYHKIMOHAIBHBIC TOHSATHS M SI3BIK (TEPMHUHBI, CHMBOJIHYECKHUE

0003HaYEHHs); ONPECIATh 3HAYCHHE (GYHKIUHM [0 3HAYCHUIO apryMEHTa; OINpPEICsaTh CBOWCTBA
¢byHKIMYU 0 e€ rpaduKy.

CrpouTh TpauKM >JI€MEHTApHBIX (QYHKIMI BHga Y=—, y = x%, y = Xx°, y:\/;, y=|x|;
by
OIMCHIBATh CBOMCTBA YHCIOBOM (pyHKIINU IO €€ TpaduKy.

9 kJaacc

Yucna u évtuucnenus
» CpaBHHUBATH U yNOPAJOYNBATH PALIMOHATIHLHBIC U UPPAIIMOHATIHLHBIE YUCIIA.

» BEBIIOTHATE apI/I(l)MeTI/I‘IeCKI/Ie JIEUCTBUS C palluOHAJIbBHBIMHU YHCJIaMU, COYCTasA YCTHBIC U
IIMCBbMCHHBIC HpI/IéMLI, BBITOJIHATE BBIYUCIICHUA C UPPANOHAJIIbHBIMU YHUCJIIAMU.

> Haxoauthe 3HadeHHs CTENEHEH C IEeIbIMH IIOKa3aTeasaMu U KOpHeﬁ; BBIYUCIIATE 3HAYCHHU A
YHCJIOBBIX BLIpa)KeHHﬁ.

> OprrJ’IHTb JIECTBUTEIIHHBIE 4ucia, BBIIOJHATE NPUKUIKY PE3yJibTaTa BBIQHCHGHHﬁ, OLICHKY
YHCJIOBBIX BBIpa)KeHHﬁ.

Ypaeuenu}z U Hepasencmea
» Pemarb nuHEWHBIE U KBaApPATHBIC YPABHCHUA, YPABHCHH, CBOAALINCCA K HUM, HpOCTeI\/'II_HI/IC

JIpoOHO-pallMOHATIBHBIC YPABHEHUS.

» Pemath cucTeMbl OBYX IJMHEHHBIX YpaBHEHUH C JBYMS TEPEMEHHBIMH W CHCTEMBI JIByX
YpaBHEHHUI, B KOTOPBIX OJJTHO YpaBHEHUE HE SIBISIETCS JTMHEHHBIM.

» Pemarp TeKCTOBBIC 331a9M AITeOPANICCKIM CITOCOOOM C TIOMOIIIBIO COCTABJICHUS YPAaBHEHUS WITH
CHCTEMBI JIBYX YPaBHEHHH ¢ ABYMsI IEpEMEHHBIMHU.

» TlpoBoauTh TMpOCTEHIINE HWCCIEIOBAHHUS YpPaBHCHWH WM CHCTEM YypaBHEHHWH, B TOM 4YHCIE C
NpPUMEHEHHEM TpapHUuecKuX MpeJCTaBIeHUN (yCTaHABIMBATh, MMEET JIM YPAaBHEHHE WM CHUCTEMa
YPaBHEHUN PELIEHUs], €CIIU UMEET, TO CKOJIBKO, U TIp.).

» Pemath nHeliHbIC HEPABEHCTBA, KBAJpaTHbIC HEPABEHCTBA; N300paXkaTh PeIIeHNE HEPABEHCTB Ha
YHCIIOBOM MPSIMOM, 3aIIUCHIBATh PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

» Pemarp cucTeMBl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIONIME KBAJpPAaTHOE
HEpPaBEHCTBO; U300pa)kaTh PEIIEHUE CUCTEMbl HEPABEHCTB Ha YUCIIOBOM MPSIMOH, 3alMChIBATh PELICHUE C
ITOMOIIBIO CUMBOJIOB.

» Vcnonp3oBaTh HEPaBEHCTBA MPH PEIICHUH PA3JIMYHBIX 3a7ad.

Dyukyuu
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» Pacno3nasarb (bYHKI_II/II/I HU3YUYCHHBIX BHIOB. Iloka3siBaTh CcXeMaTHYECKHU PACIIOJIOKCHHUEC Ha

k
KOOPAMHATHOM MJIOCKOCTH TpaukoB (yHKIMA Buma: y=kx, y=kx+b, y=—, y= ax® +bx+c,
X

y= X, y= \/;, y= |x| B 3aBUCHMOCTH OT 3Ha4eHUH KO3()(HUIIMEHTOB; ONMCHIBATh CBOMCTBA (DYHKIIUH.

» CrpouTth 1 U300paXaTh CXEMAaTUYCCKU TpaduKu KBapaTHYHBIX (DYHKIHUH, OMMCHIBATh CBOMCTBA
KBaJPaTHYHBIX QYHKUUH 110 UX rpadukam

» PacrnoszHaBath KBaJpaTW4YHYH (QYHKIHIO 10 (GOpMyse, MPUBOIUTH IMPUMEPHl KBaJIpaTHYHBIX
(GyHKUIMI U3 pealbHOW KU3HH, GU3UKU, TEOMETPUH.

Apupmemuueckan u ceomempuyeckan npozpeccuu
» Pacno3HaBaTh apu(METHYECKYIO H TEOMETPUUYECKYIO IIPOTPECCHH TP PA3HBIX CIIOCO0AX 3aJaHMUS.

> BBINOMHATH BBYUCICHHUS C HCIOJB30BaHHEM (OpPMYyNI 7-TO 4WieHa apupMETHYecKOH u
r€OMETPUYECKON TPOTPECCUM, CYMMBI IIEPBBIX 71 YICHOB.

» V300paxarhb 4WiCHBI MOCIEA0BATEILHOCTH TOYKAMU Ha KOOPAMHATHOH IIIOCKOCTH.

» Pemarp 3amauu, CBA3aHHBIC C YHCJIOBBIMH IIOCIIEOBATEIBHOCTSMHU, B TOM YHCIE 33/Ja4M U3
peabHOM JKU3HU (C UCIIOJIb30BAHUEM KAJIBKYJIATOPA, IUPPOBBIX TEXHOJIOTH).
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7 KJIACC

(102 guaca; 3 yaca B HeJIeJII0)

Ha3zeanue pazoena
(mempl)
Kypca (wucno uacos)

Ocnognoe codepicanue

OcHogHble 6udbl 0essmenbHOCHU 00YUarouuxcs

Yucjia v BBIYHCIEHUS.
PannoHajbHbBIE YHCIa
(25 9)

[TonsTue panMoHaIBLHOTO qHCIIa.
Apudmernyeckue JefcTBUS c
PalMOHATIBHBIMYI YHCIIAMH.

CpaBHenue, yTIOPSIIOYMBaHKE

panrOHAJIbHBIX YHCEII.
CreneHb ¢ HaTypaJbHBIM MOKa3aTeeM.
Pemenne OCHOBHBIX 3amad Ha Jpodw,
MPOLEHTHI U3 PEATTbHON MTPAKTUKH.
[IpusHaku nenuMocTH, pas3lioKEeHUs Ha
MHOXHTENN HaTypallbHBIX YHCEIL.
PeasnbHble  3aBHCHUMOCTH.
obpaTHast MPOMOPIIHOHATHEHOCTH.

Ilpsmas u

CHucTeMaTH3HPOBATh U 060ramaTh 3HAHUS 00 OOBIKHOBEHHBIX M JECATHYHBIX
JIPO0sIX.

CpaBHHMBATh M YNOPSIAOYMBATHL APOOM, NpeoOpa3oBbIBasi MPU HEOOXOIUMOCTH
JECATHYHBIE 1poOU B OOBIKHOBCHHBIC, OOBIKHOBEHHBIC B JAECATHYHBIC, B YaCTHOCTHU B
OCCKOHEUYHYIO IECATHYHYIO TPOOB.

[pumensaTs pa3HooOpa3Hble CNOCOObI M NMPUEMBI BBIYUCIEHUS] 3HAYEHHUI
APOGHBIX BbIPA:KEHUH, COJICPIKAIINX OOBIKHOBEHHBIE H ICCSITUYHBIE APOOH: 3aMEHSTh
npu HEOOXOAMMOCTH JIECSITUYHYIO JpoOb OOBIKHOBEHHOH ¥  OOBIKHOBEHHYIO
JIECSITHYHOM, PUBOANTH BBIpaKEeHUE K (hopMme, Hanbosee YA0OHOM Al BEIYMCICHHM,
npeoOpa3oBbIBaTh JPOOHBIE BHIPAKCHUS HAa YMHOXKEHHE W JICJICHUE JECSTUYHBIX
Ipo0eii K ISWCTBUSM C IIEIBIMU YHCITaMH.

[IpuBoauTh uHC/IOBbIe M OyKBEHHBbIE TNPHMEPBI CTEINEHU C HATYypaIbHBIM
rokaszareneM, OOBSICHSS 3HAYCHUs OCHOBAaHMS CTEIEHH W II0Ka3aTellsi CTEerCHH,
HAaXOJWTh 3HAUCHMs cTerneHed Bupa a' (a — mro0oe panmoHaIbHOE YHUCIO, 7
HaTypaJIbHOE YHCIIO).

MonumaTts cMbICH 3amKicd OOJIBIIMX YHCET C MOMOIIBbIO JIECSITUYHBIX JApPOOer M
creneneit yncna 10, MpUMEHSITh UX B PEATbHBIX CUTYAIHSX.

IIpuMeHATH TpPU3HAKK ACIMMOCTH, PA3IOKEHUs Ha MHOXHTENHM HATypPalbHBIX
qHCeIL.

Pemats 3agauyM Ha 4YacTH, NPOLEHTHI, NPOIMOPIMH, HA HAXOXKACHUE ApPOOH
(mporieHTa) OT BETMYMHBI M BEIMUYUHBI IO e€ Ipodu (MpoueHty), Apodu (MpoueHTa),
KOTOPBIH COCTABIISIET OJTHA BEIMYMHA OT JIPYTOM.

MpuBoauTh, pa3duparb, ONEHHBATH PAJIUYHBIC PEIICHUS, 3aIMCH PEIICHUN
TEKCTOBBIX 3a/1a4.

Pacno3HaBaTb M OOBSICHSTBH, ONUPAsCh HA  ONpEJACICHHUS,  MPSIMO
MPOTMOPIUOHAIBHBIE W O0OpaTHO  TPOIOPIMOHATBHBIE  3aBUCHMOCTH MY
BEJIMYMHAMH; NPHBOAUTH NPHUMEPbI 3THX 3aBHCUMOCTEH W3 pPEaJlbHOTO MHpa, U3
JpyTuX y4eOHBIX MIPEIMETOB.

Pemath NpakTHKO-OPHEHTHPOBAHHBIC 33/1a4M Ha JIPOOH, MPOLEHTHI, MPSAMYIO H
00paTHYIO NPONOPLUHOHATIBHOCTH, IPOMOPIIHH.
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Haszeanue pazoena

(mempl) Ocnoenoe codepicanue OcHogHble 6Udbl 0essmenbHOCHU 00YUarouuxcs
Kypca (uucno uacog)
Asredpanyeckue bykBeHHble BbIpakeHus. llepemeHHbIE. OBaagerp anreOpamyeckoll TEPMHUHOJOTHEH W CHMBOJUKOH, MPUMEHSITH e B
BBIPAKEeHHSA JomycTumeble 3HAUCHUS MEPEMEHHBIX. | POIIECCe OCBOCHHS y4eOHOr0 MaTepuaa.
(27 v) DopmyIbL. Haxoauth 3HaucHUs] OyKBEHHBIX BBIPAKCHUH IPH 3aJlaHHBIX 3HAYCHUSX OYKB;
[IpeobpazoBanme OYKBEHHBIX | BBITIOIHITH BEIYHACICHHA IO (DOpMyIIaM.
BBIPKCHHIH, pacKphITHE CKOOOK u Boinoansare npeoOpa3oBaHus IETIOT0 BBHIPAKEHUS B MHOTOUWICH IMPUBEICHUEM
MIPHUBEJICHUE MTOJA00HBIX CIaracMbIX. MOJIOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.
CBoiicTBa CTeNeHH C HATypaIbHBIM BbInosnsaTh YMHOXKEHHE OJHOUWICHA HA MHOTOUWICH U MHOTOYJIEHa Ha MHOTOYJICH,
MOKa3aTeIeM. MPUMEHATH GOPMYJIIBI KBaJpaTa CYMMBI U KBaJpaTa pa3HOCTH.
MHuorounenbl. CloXeHHE, BbIUUTAHHE, OcCylecTBJSITh Pa3JI0KCHUE MHOTOYWICHOB Ha MHOXKHMTEIHM IYyTEM BBIHECCHHUS 3a
YMHOXCHHUE MHOTOYJICHOB. dopmybl | CKOOKH OOIIEro MHOXKHTENS, MPUMEHEHUs (OPMYJIbI PA3HOCTH KBaJapaToB, (opMyJI
COKpaméHHOTO  YMHOXKeHHs. PasnmokeHue | COKpaméHHOTO YMHOKCHHUS.
MHOTOUYJICHOB Ha MHOXKUTEIH I[pumeHsaTH NPeoOpa3oBaHUE MHOTOWICHOB JUIsl PEHICHUS Pa3IMYHBIX 3a7ad U3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEaJIbHOM MPAKTUKH.
3HAKOMUTBHCSI C MCTOPHEl Pa3BUTHS MATEMATUKH.
YpaBHeHus YpaBHeHre, mpaBWwiIa TNPeoOpa3OBaHUs Pemiatp nmHEHHOE ypaBHEHWE C OJHOW TEpEeMEHHOW, NMPHUMEHsIsi MpaBHJa
U HEpPaBeHCTBA YpaBHEHUSI, PABHOCUJILHOCTh YPaBHEHUM. nepexojia OT MCXOJHOI0 YPaBHEHHUS K PAaBHOCHJIBLHOMY €My OoJjiee MpPOCTOro BHJA.
(20 9) Jluneiitnoe  ypaBHeHue ¢ ojHOH | IIpoBepsATH, SABIAETCS M KOHKPETHOE YHUCIIO KOPHEM YPABHEHHS.

MIEPEMEHHOM, PeLlICHNE INHEWHBIX YPABHEHUM.
Pemenne 3a1a4 ¢ MOMOIIBIO YpaBHEHUI.
JluneitHoe ~ ypaBHEHHUE C  JBYyMH
nepeMeHHbIMU U ero rpaguk. Crucrema IBYX
JIMHEHHBIX YPAaBHEHUH C IByMsI IEPEMEHHbBIMH.
Pemienue cucteM  ypaBHEHH#  CIIOCOOOM
MOJICTAHOBKH U CIIOCOOOM CJIOKEHHS

Ilondupate npuMepsbl ap YUCE, IBISIIOIIMXCS PEIICHHEM JIMHEHHOTO ypaBHEHUS
¢ nByms niepeMeHHbIMH. CTPOMTH B KOOPAMHATHOW TUIOCKOCTH TpaduK JMHEHHOTO
YpaBHEHHSI C ABYMSI NEPEMEHHBIMHU; TOJB3YSICh Tpa@uKoM, MPUBOAMTH NMPHUMeEPHI
peLIeHNs] ypaBHEHHUSL.

HaxoauTth peureHue cucTeMsbl IByX JIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

CocTaBasTh U pemiaTh YpaBHEHUE WM CHCTEMY YPaBHEHHH 110 yCIOBHIO 33J1a4H,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Jaul TIOJIYUYEHHBIN pe3yJIbTaT

Koopaunatsl n
rpapuku. OyHKIMHU
(24 4)

Koopaunara  Toukm  Ha  NpsAMOM.
YuciioBble MpOMEKYTKU. PaccrosiHue Mexny
JIBYMsI TOUKaMU KOOPJAUHATHON ITPSIMOIA.

[IpsmoyrosbHas cucreMa KOOpAMHAT Ha
wiockocTy. IIpumMepbl rpadukoB, 3aJaHHBIX
dopmynamu. UYrenue TpaduUKOB pearbHBIX
3aBUCHUMOCTEM.

[onstne ¢ynkuun. ['padux ¢GyHKINU.
CroiictBa (yHKIui. Jlunedinas QyHKIHL.
IToctpoenue rpaduka JTUHEHHOW (YHKIUH.

I'paduk QyHKIUH Y = |x| .

HN300pa:xkath Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEPBaJIbl; 3alIMChIBATh UX Ha aJreOpandeckoM si3bIKe.

OTMeyaTh B KOOPAUHATHOW IUIOCKOCTH TOUYKH IO 33JaHHBIM KOOPIHWHATAM;
CTPOUTH rpaUKKU HECIOKHBIX 3aBUCUMOCTEH, 3aIaHHBIX (OPMYJIaMH, B TOM YHCIIE C
MOMOIIBIO IH(PPOBBIX Ja00PATOPHIA.

I[puMeHsATH, H3yYaTh NPEUMYIIECTBA, HHTEPIPETUPOBATH rpaduueckuii crocod
MIPEJICTaBJICHUS ¥ aHaJIM3a Pa3HOOOPa3HOH KU3HEHHOW HH(POPMAITUH.

OcBauBaTthb NoHsATHE (DYHKIINHU, OBJIAIEBaTh (YHKIIMOHAILHOW TEPMUHOJIOTUEH.

Pacno3naBarph nuHeiiHyi0 QyHKIMIO y =kx+b, omuchiBaTh e CBOiicTBa B

3aBUCHUMOCTH OT 3HauYCHUN KO UIMEHTOB k U b.
Crpoutb rpaduxu TUHEHHON QYHKINH, QYHKIUH Y = |x| .
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Haszeanue pazoena
(mempl)
Kypca (uucno uacog)

Ocnoenoe codepicanue

OcHogHble 6Udbl 0essmenbHOCHU 00YUarouuxcs

Hcnoan3oBath HMUGpPOBbIEe pecypchbl TSI IMOCTPOSHUS TpaduKOB (QYHKIHN M
M3y4YeHUsl UX CBOUCTB. [IpuBOIUTH mpUMEphl JTUHEHHBIX 3aBUCUMOCTEH B pealbHBIX
MpolIeccax U SIBICHUIX

IToBTOpEHUE M
00001enne (6 u)

IToBTOpEHME OCHOBHBIX TMOHATHH W
METOJIOB Kypca 7 Kiacca, 00001eHIe 3HAaHUN

BbiOupaTh, NPUMEHSITh OLEHUBATH CIIOCOOBI CPAaBHEHMS YHCEN, BBIUYMCIICHMH,
npeoOpa3oBaHuil BIPAKCHUH, PELICHUST YpaBHEHH.

OcyliecTBJISITh CAMOKOHTPOJIb BBITIONHSIEMBIX JIEHCTBUIL U CaMOIPOBEPKY
pe3yibTaTa BEIYHUCIICHHUH, TpeoOpa3oBaHni, TTIOCTPOCHHM.

Pemate 3a1aum u3 peasbHON KU3HU, MPUMEHATh MaTeMaTH4YecKre 3HAHUA JJis
penieHus 3a7a4 U3 Ipyrux nNpeaIMeToB.

Pemiatph TekCcTOBBIE 321241, CPABHUBATDH, BBIOUPATh CIIOCO0BI PELICHUS 33a41
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8 KJIIACC

(102 uaca; 3 yaca B HeJIeJII0)

Ha3zeanue pazoena
(mempl)
Kypca (wucno uacos)

Ocnognoe codepicanue

OcHogHble 6U0bl 0essmenbHOCHU 00YUarOuUXcs

Yucna u
BBIYHCJICHHS.
KBanparnbie kopHUI
(15 4)

KBanpatubiit kopeHb u3 uncia. [lonarue

00 wuWppanuoHaIbHOM umcie. JlecsTuuHbIe
OpUOMMDKEHUST  UPPALMOHAIBHBIX — YHCElL.
HelicTBUTENBHBIC qycna. CpaBHeHue

JNEHCTBUTENBHBIX 4YHCel. ApudMeTHyecKui
KBaJPaTHBIN KOPEHb.

2 o
VYpaBuenune Buma X~ =da. CBoiicTBa
apu(METHYECKUX  KB3JIPaTHBIX  KOpHEH.
[IpeoOpazoBaHue  YUCIIOBBIX  BBIPAKCHHIA,

COJZICpIKAIUX KBAAPATHBIC KOPHU

@opMyJIHPOBATH OIpee/IeHHe KBaAPaTHOTO KOPHsI U3 YMCia, apu(METHUECKOTO
KBaJIpaTHOTO KOPHSI.

IIpuMeHATHL Onepanyio U3BJICUEHHUS KBaAPaTHOIO KOPHS U3 YMCIIA, MCHOJIb3Ys U
HEOOXOIMMOCTH KAJIBKYJIATOP.

OuennBaTh KBaIpaTHBIC KOPHH IEIBIMU YUCIAMH U JIECITUIHBIMHU IPOOSMHU.

CpaBHUBATh M YNOPSJA0YHMBATBL pALMOHAJIBHBIE M HpPpAlMOHAIbHBIE YHCIA,
3allMCAHHBIC C TOMOIIBIO KBaIPATHBIX KOPHEH.

HccnenoBath ypaBHEHHE ¥’ =a , HAXO/IUTh TOYHBIC U NPUOIMKEHHBIC KOPHH TIPH
a>0.

HccnenoBaTh CBOMCTBA KBAIPATHBIX KOPHEH, IIPOBOIS YUCIIOBBIE SKCIIEPUMEHTHI C
HCIIOJIb30BAaHUEM KAJIBKYJISITOpa (KOMITBIOTEPA).

Jloka3bIBaTh CBOMCTBA apr(PMETHUECKUX KBAJAPATHBIX KOPHEH; MPUMEHSTD MX IS
npeoOpa3oBaHus BEIPAKCHUIA.

BbINOTHATL NPeo0pa30BaHMsl BBHIPAKEHHUN, COJAEPXKAIINX KBaJIPATHBIC KOPHH.
BrIpakaTh mepeMeHHbIE U3 TEOMETPUIECKUX U PU3HUECKUX (HOpMYyIT.

BoIuucaaTh 3HAYEHHUs] BRIPAKEHUH, COMEPKANTUX KBAAPATHBIE KOPHH, UCIIONb3YS
IPU HEOOXOAUMOCTH KaJIbKYJISATOP.

Hcnoab3oBaTh B X0/ PEIIECHH 3a1a9 DIIEMEHTAPHBIE TTPEACTABICHUSI, CBA3aHHBIE
C TIPUOTMKEHHBIMU 3HAUYCHUSIMHU BEJTHUNH,

3HAKOMMTBCSI C MCTOPUEl PA3BUTHSI MATEMATHKH.

Yucaa n
BBLIYHCJICHUS.
Crenenn

C IeJIBIM IOKAa3aTeJaeM
(7 )

CreneHb ¢ UEebIM [T0Ka3aTeeM.

CranmapTHas 3aMuch 9HCIa.

Pa3mepsr 00BEKTOB OKPYKAIOIIET0 MUpa
(OT BJEeMEHTapHBIX YACTHIl JIO KOCMUYECKHUX
00BEKTOB), UIMTEIHHOCTH IMPOIECCOB B
OKPY’KaroIeM MHpeE.

CBolicTBa CTENEHU C LIETBIM MOKA3aTEIeM

DopMyJIHMPOBATH ONpe/eJeHHe CTEIIEHH C LENIbIM IT0Ka3aTeJIEM.

IpencraBadaTe 3anuch OOJBIINX M MAJIBIX YUCET B CTAHAAPTHOM BHUJIE.

CpaBHUBATD YNCIIa U BEJIMYUHBI, 3aIIMCaHHBIE C HCIIOJIb30BaHueM crereHu 10.

Hcnonb3oBaTh 3ammch 4Mced B CTAaHAAPTHOM BHJIE Ul BBIPDAXKEHUS Pa3MEPOB
00BEKTOB, [UIUTEILHOCTH MPOIIECCOB B OKPY’KAIOIIEM MHUPE.

DopMyJIHPOBaTh, 3aNIUCHIBATHL B CHMBOJIMYECKOil ¢opMe 1 WLIIOCTPUPOBATH
NMpHUMepaMH CBONCTBA CTENEHH C LEJIBIM ITOKA3aTENEM.

IIpuMeHATH cBoOCTBA CTENEHH M MPE0OPa30BaHMs BBIPAXKECHUH, COIEpKAIMX
CTETIeHH C IIETBIM TI0Ka3aTejeM. BhIMoaHATH AeificTBUSA ¢ YWCIaMH, 3alIMCAHHBIMH B
CTaHJapTHOM BHjIe (YMHOXKEHHE, JeJIeHHe, BO3BEICHHE B CTECIICHD)
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Haszeanue pazoena

(mempl) Ocnoenoe codepicanue OcHogHble 6udbl 0essmenbHOCHU 00YUarouUxcs
Kypca (uucno uacog)
Asredpanyeckue KBanmpatubeiit  TpéxuneH. Paznoxxenue Pacno3naBatb KBajpaTHBIM TPEXUJIEH, YCTAaHABJIUBATh BO3MOXHOCTh €IO0
BbIPaKeHHsl. KBaJPaTHOTO TPEXUIeHA HA MHOKUTEIH Pas3yoKeHHs HA MHOYKHUTEIIH.
KBaapaTusiii PackaagpiBaTh HAa MHOMKHUTENM KB3JAPAaTHBI TPEXWIEH C HEOTPHULATEIHHBIM
TpéxuieH JUCKPUMHHAHTOM
(CA))]
Auaredpanyeckue AnreOpandeckasi aApoOb. JlomycTuMble 3anuceIBaTh aNreOpanuecKie BRIPaKCHHS.
BbIpaKeHHsl. 3HAQUCHUS]  [EPEMEHHBIX,  BXOMSIIMX B HaxoauTtp 001acTh onpeneneHus paiuoHaIbHOTO BHIPAKEHHSI.
AJiredpanyeckast anreOpanveckue  BbIpakeHus.  OCHOBHOE BbINoJIHATH YKMCIOBBIE IOACTAHOBKY M BBIYMCJISATH 3HaUCHUE JPOOH, B TOM YHUCIIE
Ipoob CBOICTBO anreOpanveckon OpoOH. | C TIOMOMIBIO KaIbKYJIATOpPA.
(154) Coxkpaiuenue 1po6eil. ®opMyJIHPOBATH OCHOBHOE CBOMCTBO alreOpanveckoi ApoOH W MPUMEHSITH €ro
CroxxeHue, BBIYMTAHHE, YMHOXXEGHHE H | AJsl IpeoOpa3oBaHUs APOOEH.
JIeJICHUE anredpanveckux TIpOOeii. Bommoansite  gelicTBHA ¢ anreOpamdeckMMH  OpoOsMu.  [IpuMeHSTH
[IpeoOpa3oBanue BbIpaKEHH, COJEpKALIMX | MPeoOpa3oBaHMsl BBIpAKEHHWH OISl pelleHHs 3ajad. BbIpa:kaTh mnepeMeHHBbIE U3
anredpanveckne Apoodu dbopmy1t (pU3NIECKHX, FTEOMETPUUYECKUX, ONMCHIBAOIINX OBITOBBIC CUTYAITHH)
YpaBHeHus KsagpatHoe  ypaBHenue. Henomnnoe Pacno3naBaTh KBaJpaTHbIC YpPaBHEHHUSI.
U HepaBeHCTBA. KBaJpaTHOe ypaBHeHue. Popmyna KopHEH 3anuceiBaTh GOpMYJy KOpHEW KBaJpaTHOrO ypaBHEHUS;, pellaTh KBaJApaTHbIE
KBaaparusie KBaJ[paTHOTO ypaBHeHus. Teopema Buera. YPaBHEeHUS — MOJIHBIE U HETIOJIHBIE.
yYpaBHeHUsI Pemenne ypaBHEHMI, CBOJSIIUXCS K IIpoBoanTh MpocTeiimue Heeae10BAHUS KBAAPATHBIX YPAaBHEHHH.
(A5 yv) KBaJpPaTHBIM. [Ipocreiimue JIPpOOHO- Pemiath ypaBHeHHs, CBOJISIINECS K KBAJPAaTHBIM, C TIOMOIIBIO TIPeo0pa3oBaHuil U
panroHa bHbIC ypaBHEHUSI. 3aMEHOI ITepeMeHHOM.
Pemienue TEKCTOBBIX 3a]lad C ITOMOIIBIO Ha6uaionate ¥ aHAIM3MPOBATH CBSA3b MEXKIY KOPHAMH M KO3 HUIHEHTaMHU
KBaJPaTHBIX YPaBHEHUH KBaJPaTHOTO YPaBHEHHUSI.
®opmyaupoBaTh TeopeMy Buera, a Takke oOpaTHYI0 Teopemy, MPHUMEHATh 3TH
TEOPEMBI JJIs PELICHHS 3a/1a4.
Pemats TekcTOBBIE 3ajayuM  anreOpandeckuM CIIOCOOOM: TEPEXOAUTH OT
CIIOBECHOW (OpMYIHPOBKM yCIOBUSI 3ajladd K ainreOpandeckoil Mojaenu myTém
COCTaBJICHHSI ypaBHEHHs; peIIaTh COCTABIEHHOE YpaBHEHWE; WHTEPIPETHPOBATH
pe3yJbTar.
3HAKOMMTBCSI ¢ MCTOPUEH Pa3BUTHSL aJIreOphl.
YpaBHenust JluHeilHOe  ypaBHEHME € JABYMs PacnozHaBaTh nuHEHHBIE ypaBHEHUS C IBYMS [IEPEMEHHBIMH.
U HEpaBeHCTBA. NEepEeMEHHBIMU,  €ro  rpaduk, MpPUMEpPbI Ctpouth rpadyku JTHHEHHBIX YpPaBHEHHH, B TOM YHCIIC MCMOJB3Ys IH(POBHIE
CucreMbl ypaBHEHMIl | PELICHUS YPaBHEHHUH B LIEJIbIX YHCIIAX. pecypebl.
(13 v) Pemienue cucrem  JBYX  JIMHEHHBIX Paznuuarh napansienbHble U EPECEKAIOIUECcs NMPAMbIE 110 UX YPaBHEHUSAM.

ypaBHEHUH C AByMs NepeMeHHbIMU. [Ipumepnl
peLICHUsI CUCTEM HEJIMHEWHBIX YPaBHEHUU C
JIBYMSI IEPEMEHHBIMH.

I'paduaeckas WHTEPIIPETAITUS

Pemats cucreMbl JIByX JIMHEMHBIX YpaBHEHUH C JAByMs TI€PEeMEHHbBIMU
MOJCTAHOBKOM U CIOKEHUEM.

Pemate mnpocreiiiyie CUCTEMBI, B KOTOPHIX OJHO M3 YPAaBHEHUU HE SBISCTCS
JINHEUHBIM.
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Haszeanue pazoena
(mempl)
Kypca (uucno uacog)

Ocnoenoe codepicanue

OcHogHble 6udbl 0essmenbHOCHU 00YUarouUxcs

YPaBHEHHUS C ABYMs IEPEMEHHBIMU U CHUCTEM
YpaBHEHUH C IByMsl IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1ad C MOMOLIBIO
CHUCTEM YpaBHEHHI

IpuBoauth rpaduyeckyi0 HHTEPNPETANUI0 pEIICHUS YpPaBHEHHS C JAByMS
MEPEMEHHBIMH U CHCTEM YPaBHEHUM C IByMsI IICPEMCHHBIMH.
Pemiath TeKCcTOBBIE 32/1a4M AJITEOPAMYSCKUM CIIOCOOOM.

YpaBHennust
U HEPaBEHCTBA.
HepagenctBa (12 4)

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.
HepaBeHCTBO € OAHON TNEPEMEHHOM.
JInHeliHble HEpABEHCTBA C OJHON NIEPEMEHHOU

n ux peuienue. CHCTEMbl  JUHEHHBIX
HEPAaBEHCTB C OJHOM MEPEeMEHHON M HX
perieHue.

Nzobpaxenne  pemieHUs  JTUHEHHOTO

HEPAaBEHCTBA W MX CHCTEM Ha YHCIOBOH
IPsIMOiL

®opMyJHMPOBATL CBOMCTBA YHCIOBBIX HEPABEHCTB, HWIIIIOCTPUPOBAaTh HX Ha
KOOPJIWHATHOU TIPSIMOH, J0KA3bIBATh allreOpanuecKH.

IIpuMeHsATHL cBOMCTBA HEPABEHCTB B XOJI€ PELICHUS 33/1a4.

PemiaTe nHHEHHBIC HEpaBEHCTBA C OTHOW TEPEMEHHOH, M300pa)KaTh pEIICHHE
HEPaBEHCTBA HA YUCIOBOU MPSIMOM.

Pemiare cucreMbl JIMHEHHBIX HEPABEHCTB,
HEPABEHCTB Ha YHCIOBOU MPSIMOM.

M300pakaTh PEIICHUE CHUCTEMbI

DyHKUNH. [Monsitne  pyHKIUM. Oo6nacThb HNcnonb3oBaTh yHKUMOHAJIBHYI0 TEPMUHOJIOTHIO M CUMBOJINKY.

OcHoBHBIE ONpeAeNeHrsl W MHOMKECTBO  3HA4YEHUH BoruueasaTh 3HaveHust QyHKUMH, 3a7aHHBIX (QopMyiamMu (IpU HEOOXOIMMOCTH

MOHATHUSA ¢ynkunu. CriocoObl 3a1aHus QyHKITHIA. UCTIOJIb30BaTh KaJbKYJISITOP); COCTABJIATH TAOJIMIbI 3HAUEHUH (QyHKIIHN.

Sy I'padux pynkiun. CpoiicTBa (yHKINH, Ctpouth 1o Toukam rpapuku QyHKIHHA.

ux oroOpaxeHue Ha rpaduke OnuceiBaTh cBOMcTBA (YHKINU HAa OCHOBE €€ IrpaduiuecKoro npeacTaBieHusl.
Hcnonb3oBaTh PYHKIHOHAIBHYIO TEPMUHOJIOTHIO M CHMBOJINKY.
HccaenoBath ipuMepsl rpaduKoB, OTPAKAIOIIUX PealIbHBIE MPOLIECCHI U SIBICHHS.
IIpuBoauTHE MPpUMeEPBHI MTPOLIECCOB U SIBICHUN C 3alaHHBIMU CBOWCTBAMHU.
Hcnoab3oBaTh KOMIBIOTEPHbIE NPOrpaMMbl ISl TOCTPOSHUST TI'paduKoB
(GYHKIWH M M3y4YeHHUs MX CBOMCTB

DyHKIUH. Urenne ©  TOCTpoeHUE  rpadUKOB Haxoauts ¢ nomombio rpadguka QyHKINN 3HAYEHNE OJHOM U3 pacCMaTPUBAEMBbIX

Yucnosbie ¢ynkunii. Ilpumepsl rpadukoB (yHKUMH, | BEIMYHH MO 3HAUYECHHUIO JPYTOM.

pynkoun OTPaKAIOIUX PEATTbHBIE TIPOLIECCHI. B HecnoxxHBIX cilydasx BbIpaKaTh GOpMyJI0i 3aBUCHMOCTD MEXIY BEITUUYMHAMU.

Yy QOyHKINY, OIMCHIBAIOIINE TIPAMYIO | OnuchIBaTh XapakTep U3MEHEHHUS OJTHOW BETMYUHBI B 3aBUCUMOCTH OT U3MEHEHUS

00paTHYIO NPOMOPIHOHATIBHBIE 3aBUCMOCTH,
ux rpaduku. ['unepOona.

I'padux ¢ynkuum y =x2. OyHKINN

2 y:\/;’

y=x, y= |x| >
rpauuecKoe pelieHUe YPaBHEHUM U CHUCTEM
ypaBHEHUI

y=x,

JIpyToil.
Pacno3naBarh BuUOBI IToka3bpIBaThL CcXeMATHYECKH

o o 2 _ .3
MOJIOKEHNE HAa KOOPAMHATHOM TUIOCKOCTH IpauKOB PYHKIMHA Buaa: ¥y =x", y = X",

y=+x. y=|.
Hcnoab3oBaTh GyHKIHOHAJILHO-TPaduUecKHe MpeAcTABJEHUSI IS PEIICHUS U

WCCJIEIOBAHNS YPAaBHEHUM U CUCTEM ypaBHEHUI.
IpumensaTh HUQPOBHIE pecypeshl sl TOCTPOCHHUS TPa(QUKOB PyHKIHH

u3yyaeMblX (yHKUIUH.

IToBTOpEHUE M

IToBTOpEHNE OCHOBHBIX TMOHATHH W

Bbi0uparb, NPUMEHSATH, OLIEHUBATH CIIOCO0bI CPAaBHEHMS YHCEJ, BBIYMCICHHMIA,
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Haszeanue pazoena
(mempl)
Kypca (uucno uacog)

Ocnoenoe codepicanue

OcHogHble 6udbl 0essmenbHOCHU 00YUarouUxcs

00001enne (6 1)

METOJIOB KypcoB 7 M 8§ KilaccoB, 00o0IIeHne

3HAHUU

peoOpa30BaHNil BEIpAKEHUH, pEIICHUS YpaBHCHHMN.

OcyniecTBJIATL CAMOKOHTPOJIb BBIMONHICMBIX JIEUCTBUM U CaMOIPOBEPKY
pe3yJibTaTa BRIYHCICHHIA, IpeoOpa3oBaHUi, TIOCTPOCHH.

Pemath 3agaun u3 peasibHOM KU3HH, MPUMEHATh MaTeMaTHYECKUE 3HAHUS IS
pelIenus 3aa4d U3 APYyrux MpeaMeToB.

Pemath TekCTOBBIE 32124, CPABHUBATH, BHIOMPATH CIOCO0OBI PEIICHUS 3aa4H
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9 KJIACC

(102 uaca; 3 yaca B HeJIeJII0)

Ha3zeanue pazoena
(mempl)
Kypca (wucno uacos)

Ocnoesnoe codepiicanue

OcHoeHble udbl 0essmenvbHOCHU 00YUarouuxcs

Yucia 1 BbIYUCTCHHSA. PaunonaneHbie qyucna, PasBuBarh mpejacraB/jieHUsl 0 YUCIIAaX: OT MHOXKECTBAa HATypajbHBIX YHCET 10
JeiicTBUTEIbHBIE UPpALMOHAIBHBIE 4YMCJIA, KOHEYHBIE U | MHOXKECTBA JICHCTBUTEIbHBIX YHUCEIL
yucaa OeCcKOHEYHBIE JECSITUUHbIC Ipoow. O3HAaKOMHUTBCS C BO3MOKHOCTBIO NPEICTABICHUS NEUCTBUTEIBHOIO 4YHCIA Kak
9 4) MHoxkecTBO JIeHCTBUTENHHBIX qucelr;, | 06CKOHEYHOH  JMECATHYHOH  JpoOHM, TPUMEHSITh JCCATHYHBIC MPHOIMKCHUS
JEHCTBUTEIbHBIC YHCIa KaK OECKOHEUHBIC | PallMOHAIBHBIX U HPPAOHATBHBIX YHCEIL.
JecsaTUYHbIe OpoOu. B3auMHO 0JHO3HAYHOE M300paxkath neiicTBUTENbHBIE YHCIIa TOUKAMU KOOPIUHATHOM MPSMOH.
COOTBETCTBHUE MEXAY MHOECTBOM 3anuceIBaTh, CPABHMBATH U YIIOPSIA0YUBATH JAeHCTBUTEIbHbIE YUCIA.
JICCTBUTENBHBIX YHUCEJI M MHOXXECTBOM BbInoJiHATBL, coyeTas YCTHbIE WU TMCbMEHHBIE MPUEMBI, apUpMeTHYECKHUe
TOYEK KOOPJIMHATHOU MPSAMOI. JAefiCTBUA C palMOHAIBHBIMU YHUCIAMH; HAXOAMTH 3HAUEHUS CTENEHEH C LIeJIbIMU
CpaBHEHHE NEUCTBUTEIBHBIX YHUCEN, | MOKA3aTEISIMU U KOPHEN; BBIYMCIAATH 3HAUCHUSI YNCIOBBIX BBIPAKEHUM.
apudmeTnyecKue JEUCTBUSA c [Mony4uTth npeacraBjaeHue 0 3HAYUMOCTH IEUCTBUTEIbHBIX YUCEN B IPAKTUYECKOM
JIEHCTBUTEIBbHBIMY YHCIIaAMHU. JIeATEIIbHOCTH YEJIOBEKa.
[MpubnmkEéHHOE 3HAYCHHE BEIMYUHEI, AHATU3MPOBATH U 1€J1aTh BbIBOABI O TOUHOCTH MPHOJIMKECHUS ACUCTBUTEILHOTO
TOYHOCTb TTPUOITKEHHUS. YUCIIA [IPU PELICHUU 3a7a4.
Oxpyrnenne uucen. llpukunka wu OKpyriasTh JAEWCTBUTENbHBIE YHCJA, BBINOJHATH MNPHUKHAKY pe3yibTara
OLICHKA PE3yJIbTATOB BBIYMCICHUIN BBIYMCIIEHUM, OlIEeHKY 3HAaYE€HUN YHCIIOBBIX BBIPAKEHUI.
3HAKOMUTBHCSI ¢ MCTOPHMEN Pa3BUTHSI MATEMATHKHU
YpaBHenus JIluneiinoe  ypaBHeHme.  Pemenue OcBanBaTh U NPUMEHATH NPHEMBI PELLIEHUS CHCTEMBI IBYX JIMHENHBIX YPaBHEHU I
U HEPaBeHCTBA. YpPaBHEHUH, CBOISIINXCS K JIMHEHHBIM. C JABYMsI IIEPEMEHHBIMU U CUCTEMBI JIBYX YPABHEHUH, B KOTOPBIX OJHO YPAaBHEHHE HE
YpaBHenust KBagpatHoe ypaBHeHue. PenieHue | sBISETCS JIMHEUHBIM.
¢ OTHOI YpaBHEHUH, CBOASIIMXCA K KBaJIPATHBIM. Hcnoab3oBaTh (HyHKIMOHANBHO-TpAadUUECKUE NPEACTaBICHHUS JJsl pelleHusl U
nepeMeHHOI bukBagpaTHbie ypaBHEHUS. HCCJIeI0BAHMS YPABHEHUM U CUCTEM.
(14 9) ITpumepsl peLeHns ypaBHEHUI AHAJIU3UPOBATh TEKCTHI 3aJay, peliaTb WX alredpandeckuM CIocoOoM:
TpeTbel u yeTBEPTON CTENEHeH | mepexoIuTh OT CJIOBECHOH (hOPMYIMPOBKH YCIOBHS 33a4H K aJIre€0pandecKoi MOAEIH
Pa3I0KEHUEM Ha MHOXKUTEIIN. MyTEM COCTABJIEHUS CUCTEMBl YpaBHEHHUH; pemaTb COCTaB JICHHYIO CHCTEMY
Pemenne npoOHO-parmoOHaIBHBIX YpaBHEHUI; HHTEPNPETUPOBATH PE3YJILTAT.
YpaBHEHUH. 3HAKOMHTBCS ¢ HCTOPHEI pa3BUTUS MaTeMaTUKU
Pemenne TEKCTOBBIX 3a1a4
anreOpanIecKuM METOJIOM
YpaBHenus JluneliHoe  ypaBHeHME C  JOByMs Yurarb, 3anucbiBaTb, MNOHUMATh, HWHTEPHPETHPOBATH  HEPABEHCTBA;

U HepaBeHCTBA.
Cucrembl YpaBHeHHil

MIEPEMEHHBIMU U €T0 rpauK.
Cucrema ABYX JIMHEWHBIX YpaBHEHUII C

HCIIOJIb30BaTh CUMBOJIMKY U TCPMUHOJIOTUIO.
BpInoaHsaTh npeo6pa3OBaHH5{ HEPABCHCTB, HCIOJbB30BATh JJIA npeo6pa3OBaHH$1
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Haszeanue pazoena
(mempl)
Kypca (uucno uacog)

OcnosHnoe codepiicanue

OcHogHble 6udbl 0essmenbHOCHU 00yUarouuxcs

(14 v)

IBYMs TIGPEMEHHBIMH H €€ peIICHHE.
Pemienue cucrem JIBYX ypaBHEHUH, OHO W3
KOTOPBIX JIMHEWHOE, a Jpyroe — BTOPOH
CTEIICHU.

I'paduaeckas HHTEPIIPETAITNS CHCTEMBI
YPaBHEHUH C IBYMs IEPEMEHHBIMH.

Pemenne TEKCTOBBIX
anredpanveckuM crocooom

3a1a4

CBOICTBA YUCJIOBBIX HEPABEHCTB.

Pacno3naBaTthb JIMHENHBIE U KBaJAPATHBIE HEPABEHCTRA.

Pemiats nuHEliHbIE HEPABEHCTBA, CHUCTEMBI JIMHEMHBIX HEPABEHCTB, CHUCTEMBI
HEPaBEHCTB, BKIIIOYAIOIINX KBaJpaTHOE HEPAaBEHCTBO, M peIIaTh WX; 00CYXKIATh
[IOJIyYEHHbBIE PELLICHHUS.

N300paxkaTth pelicHUe HEPABEHCTBA M CHCTEMbl HEPABCHCTB HAa YHUCIOBOU MPSIMOIA,
3allUChIBATh PELICHUE C TOMOUIBIO CUMBOJIOB.

Pemiath kBajipaTHBIC HEPABEHCTBA, UCIIONB3YS TpadruecKre IpeaCTaBICHIS.

OcBauBaTh M NMPUMEHSITh HEPABEHCTBA TNPU PCUICHUU PA3IUYHBIX 3a/1a4, B TOM
YHUCJIE TPAKTUKO-OPUEHTUPOBAHHBIX

YpaBHenust
U HepaBeHCTBA.
Hepagenctna (16 4)

HucnoBble HEPABEHCTBA U UX CBOICTBA.

JluHeiiHble HepaBEeHCTBA C  OJHOU
IIEPEMEHHON U UX pELICHHE.

Cucrembl JMHEWHBIX HEPAaBEHCTB C
OJIHOM NEPEMEHHON U UX PEIICHUE.

KBanparHble HepaBeHCTBA M HX
peleHue.
I'paduueckas WHTEPIpETALUS

HEPABCHCTB U CUCTEM HCPABCHCTB C JABYMs
MEPEMCHHBIMHA

Pacno3naBaTh BHIBI M3ydaeMbIX (DYHKIWH; MJLTIOCTPHPOBATH CXeMATHYECKH,
00BSICHATH PACITOJIOKCHUE HAa KOOPAMHATHOHN INIOCKOCTH TpaduKoB (DYHKIMHA BHIA:

k
y=kx, y=kx+b, y=—,y:ax2, y=ax3, yzx/;, y:|x| B 3aBMCUMOCTH OT
X

3Ha4YeHUH KO3 PHUIIMEHTOB; OUCHIBATH UX CBOMCTBA.

Pacno3HaBaTh KBaIpaTUUHYIO QYHKIIUIO TI0 POpMYyIIe.

IpuBoaANTHL MPpUMePBI KBaJAPATHYHBIX 3aBUCUMOCTEH U3 PeaibHOM KU3HH, PU3HKH,
TCOMETPHH.

BoIsiBJSITE 1 060011aTh 0COOEHHOCTH rpaduKa KBaApaTHIHOW QYHKIMHU y = ax’ +
bx + c.

Crpouth W H300paxkaTh cXeMaTHYeCKH TpadUKd KBaJpaTHYHBIX (QYHKIH,
3aJaHHbIX GOpPMYJIaMu BUIA y = ax’, y = ax* + ¢, y = a(x + p)*, y = ax* + bx + c.

AHAIM3MPOBATL M NPHMEHATH CBOMCTBA W3YYEHHBIX (YHKOMHA IS HX
MOCTPOCHHS], B TOM YHCJIE C TOMOIIBIO HHU(POBBIX PECYPCOB

DOynxnuu (16 4)

Keanpatnunast ¢pynknus, e€ rpaduk u
cBoiicTa. [lapabona, KOOpIMHATHI BEPITHHbI
napaboyibl, OCh CHMMETPHHM HapaOoJbl.
CrenieHHbIe (QYHKIMH C HaTypaJbHBIMU
MoKa3aTessaMu 2 U 3, UX Tpad Ky U CBOMCTBA.

I'paduxn  yHKIHIA: Y= kx’
_k
y=kx+b y_x’yzax2 y=ax’

y=vx v=p

OcBanBaThb M MNPUMEHATH WHACKCHBIE OOO3HAYCHUS, CTPOUTH pedeBbie
BBICKA3BIBAHUS C WCIIOJB30BAHMEM TEPMHUHOJIOTHH, CBSI3aHHOH C TIOHSITHEM
MOCJIEI0BATEIbHOCTH.

AHaJU3UPOBaTh GHOPMYJY n-TO YeHA TOCICI0BATEILHOCTH WIIM PEKYPPEHTHYIO
(GhopMyJly M BBIYHMCISITh YICHBI TOCIIC0BATEIIBHOCTEH, 3aaHHbBIX 3TUMHU (HOPMYJIaMH.

YcraHaBiauBaTh 3aKOHOMEPHOCTh B TOCTPOCHHUM IOCJIEIOBATEIBHOCTH, €CIHU
BBIMIMCAHBI TIEPBBIC HECKOJILKO €€ UJICHOB.

Pacno3naBaTh apu@METHUYECKYI0 M T€OMETPHUYECCKYIO MPOTPECCHU IPH Pa3HBIX
Croco0ax 3aaHusl.

Pematp 3ajauu ¢ ucnoib3oBaHHEM (OPMYNI n-TO WieHa apUPMETHUSCKOW U
reOMETPUYECKON MPOTPECCUM, CYMMBI IEPBBIX 71 YJICHOB.

N300pakaTh WieHBI IOCIEAOBATEIBHOCTH TOYKAMHU Ha KOOPAMHATHOH MIIOCKOCTH.
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Haszeanue pazoena
(mempl)
Kypca (uucno uacog)

OcnosHnoe codepiicanue

OcHogHble 6udbl 0essmenbHOCHU 00yUarouuxcs

PaccmaTpuBath mnpuMepbl IpolecCOB U SBJEHHMH M3 pealbHOW KU3HH,
WUTIOCTPUPYIOIIUE U3MEHEHHE B apu()METHYCCKON TPOrpeccrd, B TE€OMETPUYECCKON
MPOTpeCcCUr; N300paXkaTh COOTBETCTBYIOIINE 3aBUCUMOCTH TpapUUIEeCKH.

Pemath 3aga4u, CBA3aHHBIC C YHCIOBBIMH ITTOCIIE0OBATEIHHOCTSIME, B TOM YHCIIE
3aJ1a4d U3 PeasTbHON KHU3HHU C UCTIOIB30BaHNEM HU(POBBIX TEXHOJIOTHH (IIEKTPOHHBIX
TabJIuI, rpaUUecCKOro KaJbKyJIaTopa U T.11.).

PemaTp 3aa9u Ha CII0KHBIE TIPOTICHTHI, B TOM YHCIIE 337a91 U3 PEATbHOM MPAKTUKH
(c ICTIOB30BaHNUEM KaIIBKYIIATOPA).

3HAKOMHTBHCS ¢ HCTOPUEI PA3BUTHSI MATEMATHKU

Yucnosbie [onsrue YHUCIIOBOI OmnepupoBaTh MOHATHAMM: MHOXECTBO, IIOJAMHOXKECTBO, OINEpalUl HaJ
10CJIeJ0BATEILHOCTH MOCJIEI0BATENbHOCTH. MHO’KECTBAMU; HCHOJIb30BATh TpaduiecKkoe MpeACTaBICHIE MHOYKECTB JIJIsl OMTUCAHUS
(15 4) 3ajgaHue ITOCIICTOBATEIFHOCTH | PEANbHBIX IIPOIIECCOB U SIBJICHHUH, TP PEIICHHUH 3a/1a4 U3 IPYTUX YICOHBIX ITPEIMETOB.
peKyppeHTHol popmynoi u Gopmynol n-ro AKTyaJM3UpOBATh TEPMHMHOJOTMI0O M OCHOBHbIe /eliCTBHA, CBSI3AHHbIE C
YJIeHa. YHCJAMU: HATYypalbHOE YUCIIO, POCTOE U COCTABHOE YUCIIA, IETUMOCTb HaTyPaJIbHbIX
Apudmernyeckass W TeOMETpPHUYECKas | YACEeN, TMPU3HAKUA JEIIMMOCTH, IEJI0€ YHCIO0, MOJIYyJb 4YHCIA, OOBIKHOBEHHAas U
nporpeccun.  DPopMynbl  n-To  4ICHA | JIECSATUYHAs APOOH, CTAaHAAPTHBIN BHJ] YUCIia, apu(hMETHISCKUH KBAIPATHBIA KOPEHb.
apudMeTHIeCKON u reOMEeTPUYECKON BbinoaHaTh AelicTBHSI, CPAaBHUBATh M YNOPSIAOYMBATH YHCIIA, MPEJCTaBIATh
MIPOTPECCUM, CYMMBI MEPBHIX N YJICHOB. YHUCJIa HA KOOPJIAUHATHOM NPSIMOiA, OKPYTJISATh YKCIA; BHINOJHATH NPUKHIKY U OLIEHKY
Uzobpaxenne YJIEHOB | pe3yJjbTaTa BbIYUCICHUM.
apupMeTHIeCKON u reOMETPUYECKON Pematnb TexcToBbIe 327124 apudMeTHIECKUM criocoOoM. PemaTh mpakTuyeckue
MpOrpeccuii TOYKaMH Ha KOOPAMHATHOM | 3aJa4u, COIEpKalllie MPOLIEHTHI, A0JIH, YACTH, BBIPAXKAIOLINE 3aBUCUMOCTH: CKOPOCTh
IIJIOCKOCTH. — BpeMs — pacCTOSIHUE, IIeHA — KOJINYECTBO — CTOMMOCTh, 00BEM pabOTHI — BpeMs —
JInHEeWHbI U SKCIIOHEHIIUATIbHBINA POCT. | IPOU3BOJUTEIBLHOCTD TPY/a.
CrnoskHbIE TPOLIEHTHI Pa3oupate peanbHble KU3HEHHBIE CHUTyallld, (POPMYJIHPOBATH HMX Ha S3bIKE
MaT€MaTUK{, HAXOAUThb  pEIICHHE, NPUMEHSIS MaTeMaTUYeCKUi  amnmapar,
HHTEPNPETUPOBATH PE3yIbTAT
IloBTOpEHME, Uncna W BBIYMCIEHHUS  (3aIHCh, OmnepupoBaTh NMOHATHAMM: CTENEHb C IENIBIM ITOKa3aTelleM, apupMETHUECKUI
00o0menne, CpaBHEHME, NIEHCTBUSI C ACHCTBUTENbHBIMHU | KBaJpaTHBIA KOPEHb, MHOTOWICH, aJlreOpanyeckas 1po0b, TOKAECTBO.
CHCTeMaTH3alus YHUCJIAMHU, YHUCIJIOBasl MpsiMasi; IPOLEHTHI, BbInoJIHSAITH  OCHOBHBIE JIEHCTBMSI: BBINOJHATH pacyértel 1o  (opmylam,
3HaHuUiil OTHOIICHUSI,  TPONOPIUK,  OKPYIJIEHHE, | MPeoOpa3oBbIBATh IIeTble, APOOHO-PAIIOHATILHBIC BBIPAKEHHUS W BBIPAKCHUS C
(18 9) npuOIMKEHNE, OLEHKA; PELICHNE TEKCTOBBIX | KOPHAMH, PEaIM30BBIBATh Pa3jIOKEHHE MHOTOWIEHAa HA MHOXHTENH, B TOM YHCIE C

3a1a4 apuPMETHICCKUM CIIOCOOOM)

WCIONIb30BaHNEeM (DOPMYJI Pa3HOCTH KBAJApaTOB W KBajpaTa CyYMMbI U Pa3HOCTH;
HaXOAWTh JOMYCTUMBbIE 3HAYEHHUS TEPEeMEHHBIX ISl  JPOOHO-pallMOHATBHBIX
BBIpA)KEHUM, KOPHEH.

MopaeanpoBaTh ¢ TOMOIILI0 (HOPMYJIT peabHBIC MPOIIECCHI U SIBJICHUS
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Haszeanue pazoena
(mempl)
Kypca (uucno uacoes)

OcnosHnoe codepiicanue

OcHogHble 6udbl 0essmenbHOCHU 00yUarouuxcs

Anrebpandeckue BBIpKCHHS
(npeoOpa3zoBanue anredpanveckux
BBIPKEHUMH, TOMYCTUMBIC 3HAYCHHS)

OnepupoBath mnOHATHUAMH: GyHKOHUA, Tpadwk QYHKIUH, HYyIH (YHKIHAA,
MPOMEKYTKH 3HAKOMOCTOSHCTBA, MPOMEKYTKH BO3pacTaHusl, yObIBaHMUs, HAaHOOJbIICe
Y HaMMEHBIIIee 3HAUCHUS (PYHKIINH.

AHaJIM3UPOBaTh, CPABHUBATH, OOCYKAATh CBOHCTBA (DYHKIWH, CTPOUTH WX
rpaduKH.

OmnepupoBarh  NOHATHSIMU:  TIpsMas  MPONOPLUUOHAIBLHOCTh,  OOpaTHas
MIPOTIOPITUOHATBHOCTD, JHHEWHAs (YHKIOWSA, KBajpaTUdHas QYHKIW, Tapadona,
runepOoa.

HNcnoab3oBath rpaMKu [ ONPENEIEHN CBOMCTB, MPOLIECCOB U 3aBUCUMOCTEM,
JUIsL  pelIeHWsl 3a7ad W3 JAPYruX YyYeOHBIX MPEIMETOB U PEATbHOW IKHU3HH;
MO/IeJINPOBATH C TIOMOIIBIO TPAUKOB peabHBIE MTPOIECCH U SIBICHUSI.

Beipaxkate ¢gopMyJIaMHu 3aBUCUMOCTH MEXAY BEJIMYMHAMU

OyHkuun  (MIOCTPOEHHE,  CBOMCTBA
M3yUYCHHBIX ¢byHKLM; rpaguueckoe
pelIeHne YPaBHEHHUH U X CUCTEM)

Yurars, 3anucbiBaTh, [OHMMATh, HHTEPIPETHPOBATH
HCIOJIb30BaTh CHMBOJIUKY ¥ TEPMHUHOJIOTHIO.

BbInosiHsATh 1peoOpa3oBaHus HEPABEHCTB, MCIMOJB30BATh Uil IPeoOpa3oBaHUs
CBOICTBA YUCJIOBBIX HEPABEHCTB.

PacnozHaBaTh JuHEHHBIE U KBAIpAaTHBIE HEPABEHCTBA.

Pemate nuHeNHbIE HEPABEHCTBA, CHUCTEMBI JIMHEHHBIX HEPABEHCTB, CHUCTEMBI
HEPaBEHCTB, BKJIOYAIOIIMX KBaJpaTHOE HEPAaBEHCTBO, M peIIaTh HX; 00CYyXKIaTh
[IOJIyYEHHBIE PEILICHHUS.

N300paxkaTs pelieHne HepaBEeHCTBA U CUCTEMbI HEPABEHCTB Ha YHCIIOBOM MPSIMOH,
3aMMCBIBATH PEIICHNE C TOMOIIBIO0 CUMBOJIOB.

Pemath KBajipaTHbIC HEPABEHCTBA, UCIIONL3YSI IpapUUECKUE MTPEACTABICHUS.

OcBanBaTh M NPHMEHATH HEPABEHCTBA IPU PEIICHUM PA3JINYHBIX 337134, B TOM
YHUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX

HEPaBEeHCTBA,
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PABOYAA ITIPO'PAMMA
YYEBHOI'O KYPCA «TEOMETPHA». 7-9 K/IACCBI

LENN N3YHEHUA YHEBHOIO KYPCA

«MareMaTuKy yKe 3aTe€M YYUTh HAJl0, YTO OHA YM B MOPSIAOK MPUBOAUTY, — MUCAT BEIUKUN
pycckuii yuensnii Muxawn BacunbeBud JIomoHOCOB. U B 3TOM COCTOUT 0/1HA U3 JABYX IIeJIei 00ydeHus
reOMETPUHU KaK COCTABHOW YaCTU MATEMATHUKU B IIKOJIE. JTOM LIEJIU COOTBETCTBYET JOKa3aTeIbHAas
TUHUS TIpenofaBaHus reoMerpun. Cremys TpencTaBiICHHONW pabodeil mporpamMme, HayWHAS C
CeIbMOr0 KJlacca Ha YpOKaxX TeOMETPUU OOYYAIOIIMICS YYUTCS MPOBOIUTH JOKAa3aTCIIbHBIC
paccyXIeHus, CTPOUTh JIOTUYECKHE YMO3aKJIIOUCHHMS, JIOKa3blBaTh HWCTUHHBIC YTBEPXKACHUA U
CTPOUTH KOHTPIIPUMEPHI K JI0KHBIM, IIPOBOJIUTH PACCYAKIACHUS «OT TPOTUBHOI0», OTJIMYATh CBOMCTBA
OT TMPHU3HAKOB, (GOPMYyIHUPOBATH OOpaTHbIC YTBEPXKIACHHS. YUYCHHK, OBIAJACBIIUNA HCKYCCTBOM
paccyxarb, OyJeT IPUMEHSTh €ro U B OKpY>karoiiel »u3Hu. Kak nucan reometp u negaror Uroppb
®enoposuyu llapbiruH, «IH0JbMH, MOHUMAKOIIKUMU, YTO TAKOE JOKA3aTENIbCTBO, TPYAHO U Jaxe
HEBO3MOKHO MaHHUIYJUPOBATHY». VI B 3TOM COCTOHUT Ba)KHOE BOCIIUTATEIIBHOE 3HAYEHUE M3YYCHUS
r€OMETpUHU, IPUCYLIEE UMEHHO OTEUYECTBEHHOW MaTeMaTH4ecKOM IkoJjie. BMecrte ¢ TeM aBTOpBI
MIPOTPaMMBI ITPEIOCTEPETAIOT YIUTEIS OT H3JIHITHETO PopMalii3Ma, 0COOCHHO B OTHOIIIEHUH HAYall U
ocHOBaHM# reomeTpun. Opaniy3ckuii Marematuk JKan J[peIoHHE 110 3TOMY OBOJY BbICKA3aJICs TAK:
«YTto KacaeTcs JeMKATHON TIPOOJIEMbI BBEJICHUS «aKCHOMY, TO MHE KQKETCS, YTO Ha MEPBBIX TIOpaxX
HY>KHO BOOOIIIe n30erath MPOM3HOCUTH CaMo 3TO clioBo. C Ipyroii ke CTOPOHBI, HE CIeAYeT YIyCKaTh
HU OJTHOM BO3MOXHOCTH J]aBaTh IPUMEPHI JIOTHUECKUX 3aKIIFOUCHUN, KOTOPBIE Ky 1a B OOJIbIIEH Mepe,
yeM MJes aKCHUOM, SBIISIOTCS HCTUHHBIMM M €JUHCTBEHHBIMH JBHUTATEIISIMM MaTEMaTHYECKOI'O
MBIIITICHUS .

Bropo#i 1ienpr0 u3ydeHHs T€OMETPUU SBIIETCS HMCIOJIb30BAHUE €€ KAK MHCTPYMEHTa IpPHU
pELIEHNH KaK MAaTeMaTUYECKUX, TaK M MPAKTUYECKUX 3a7ay, BCTPEUAIOUIUXCSA B PEAbHOMN JKU3HU.
OKOHYMBIINN KypC T€OMETPHH IIKOIbHUK JIOJKEH OBITh B COCTOSHUH OTMPEIETUTh T€OMETPHUECKYIO
¢durypy, onucarb CIOBaMU JAaHHBIM 4epTEX WIM PUCYHOK, HAWTU TJIOMIAh 3€MEJIbHOTO YYacTKa,
paccuuTaTh HEOOXOAMMYIO JUIMHY ONTOBOJIOKOHHOTO Kadelns miu TpeOyemble pa3Mephl rapaxa s
aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpasi, BBIYHCIUTENbHAS JIMHUS B M3YYCHUH TEOMETPUH B
wkoJie. J[aHHasg mpakThyecKas JIMHUS SBISIETCS HE MEHee BaXKHOW, yem rnepsas. Emeé Ilmaton
MIPEAMUCHIBAIL, YTOOBI «Tpaxkaane [IpexkpacHoro ropojia HU B KOEM CiIydae He OCTaBIISIIA T€OMETPHIO,
Be/Ib HEMAJIOBAYKHO JIaXKe MOO0YHOE € MPUMEHEHHE — B BOSHHOM JIeJie 1, BIPOYeM, U BO BCEX HayKax
— JUIS Jy4IIero WX yCBOCHHS: MBI BeIb 3HAaeM, Kakas OCCKOHEUHas pa3HHIA CYIIECTBYET MEXKIY
YEJIOBEKOM IMPHUYACTHBIM K T€OMETPUU U HENPHUYACTHBIM». [[1 3TOro yuMTENH0 PEKOMEHAYETCS
nmoAOHUpaTh 3aJaud MPAKTHYECKOTO XapakTepa I pacCMaTPUBAEMBIX TE€M, YUUTh JETEH CTPOUTH
MAaTeMaTUYECKUE MOJEIIM PEATbHBIX KU3HEHHBIX CUTYAIMi, MIPOBOJUTH BBIYMCIIECHUS U OLIEHUBATh
aJIeKBaTHOCTh MOJIYYEHHOTO pe3ylibTaTa. KpaitHe BaKHO MOTUEPKUBATH CBSI3U T€OMETPUU C IPYTUMHU
npeIMeTaMu, MOTHBHPOBATh HCIOJIB30BaTh OMPEACTEHUS T€OMETPUUYECKUX (UTYp M TIOHATHUH,
JIEMOHCTPHUPOBATH MPUMEHEHHE MTOJTYYeHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTHU CBSI3U HANOOJIEe IPKO
BUAHBI B Temax «Bekrope», «TpuUroHomerpuueckue COOTHOUIEHUs», «Merox KoopauHaT» |
«Teopema IMudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM MJIAHE

CormacHo yueOHOMY TUTaHy B 7 — 9 Kitaccax m3ydaercs yueOHbIH Kypc «I eomMeTpus», KOTOPBIA
BKJIIOYAET CJIeyIOIIMEe OCHOBHBIE pa3iesbl coepkanus: «I eoMmeTpudeckue GUrypsl 1 uX CBOUCTBAY,

«M3MepeHne reOMEeTpUYECKUX BEIUYHMHY», a TaKkKe «/[ekapToBbl KOOpAMHATHI HA MIIOCKOCTHY,
«BexTopby, «/IBrkeHus miaockoctn» U «IIpeodbpazoBanus mogo0us».

VY4eOHbIil MJ1aH MpeaycMaTpuBaeT H3yuyeHUE reOMETPUU Ha 0a30BOM ypPOBHE, MCXOJS U3 HE
MeHee 68 yueOHBIX 9YacoB B yUeOHOM TO/y, BCEro 3a Tpu roja o0yueHus: — He meHee 204 4acos.
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COOEPXAHUE YHEBHOIO KYPCA

7 Knacc

HavanpHbple mnoHsAtus reomerpuu. Touka, mnpsmMas, OTpPe30K, Jyd. Yroia. Buasl yrios.
Beprukanbubie u cMexxHbIe yIibl. buccektpuca yria. Jlomanas, MuoroyronsHuk. [lapaniensHocts u
NEPIEHIUKYIISIPHOCTD MPSIMBIX.

Cummetpuunble purypsl. OCHOBHBIC CBOMCTBA OCEBOM CUMMETpuH. [Ipumepbl cuMMeTpun B
OKpY KaroIleM MHUpE.

OcHOBHbIE MOCTPOCHHS C MOMOIIBIO MUPKYJS U JuHelku. TpeyronbHuk. BeicoTa, Mmeanana,
OmccekTpuca, X CBOMCTBA.

PaBHOOGeipeHHBIN U paBHOCTOPOHHUHN TpeyroibHUKH. HepaBeHCTBO TpeyroibHUKa.

CaoiicTBa U IpU3HAKU paBHOOEAPEHHOr0 TpeyrojbHUKa. [Ipu3Haky paBeHCTBA TPEYTOJIbHUKOB.

CpoiicTBa ¥ MpHU3HAKK MapajlieNbHbIX MpsiMbIX. CyMMa YIJIOB TpeyrojibHUKA. BHelHe yribl
TPEYroJIbHUKA.

[IpsimoyronbHbId  TpeyroidbHUK. CBOWCTBO MeIHWaHbl MPSIMOYTOJIBHOTO TPEYTOJIbHHKA,
npoBeAE€HHOW K  runoreHy3e. llpu3Haku  paBeHCTBA  NIPSIMOYTOJIBHBIX — TPEYrOJbHUKOB.
[IpsiMOyTONBHBIN TPEYTONBHUK € YoM B 30°.

HepaBencTBa B reomMeTpuu: HEpPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o OOJbIIeM yriie U OoJbleii cTOpoHe TpeyroibHuKa. [lepnenaukynsp 1 HaKIOHHAs.

I'eomeTpuueckoe mecto ToueKk. buccekrpuca yria U cepeUHHbINA NEPIEHIUKYIIAP K OTPE3KY
KaK T€OMETPUYECKHE MeCTa TOYEK.

OKpy’KHOCTb U KPYT, XOp/ia U IMaMeTp, UX cBoicTBa. B3aumMHoe pacronoxeHne oKpyKHOCTU U
npsiMoii. KacatenbHas u cekymiasi K OKpy>KHOCTU. OKpY’>KHOCTb, BIIMCaHHas B yroi. Brnucannas u
OIMCaHHasl OKPYKHOCTHU TPEYroJIbHUKA.

8 knacc

UYersipéxyronsuuku. Ilapamnenorpamm, ero mnpusHakd W CBONCTBA. YacTHBIE cllydau
napajuiesiorpaMmoB  (IpSIMOYTOJIBHUK, poMO, KBaJapar), UX MpU3HAKU M cBoiictBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpsMoyronbHas Tpaneuus.

Meron yasoenuss meauanbl. LlenTpanpHas cumMmerpus. Teopema aneca u TeopemMa o
IIPONOPLIMOHAJIBHBIX OTPE3KaXx.

CpenHue TMHUM TpeyrojbHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa.

ITonoOue TpeyrosbHUKOB, Ko3pduuueHT mnoxodus. [Ipu3Haku Moa00Us TPEyroJbHUKOB.
[Ipumenenue mogo6ust NP pelIeHNH MPaKTUUYECKUX 3a/1au.

CpoiictBa Tmuromaaeid reomerpuueckux ¢uryp. Popmynsl s IUIOMEAAM TpPEyrojbHUKA,
napasesnorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIOIAel MoJ0OHBIX GUTyp.

Boruncnenue miomazei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHnn NpaKTUYECKUX 3a71a4.

CuHyCc, KOCHMHYC, TaHIE€HC OCTPOrO YIJIa NpPsIMOYTOJIBHOrO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXIECTBO. Tpuronomerpuyeckue GyHkiuu yriaoB B 30°, 45° u 60°.

BrniucanHble 1 IEeHTpaJIbHBIE YTJIbI, YTOJI MEKY KacaTeJIbHOW U XOPAOU. YTIIbI MEKIY XOpJIaMHU
U CeKyllMMH. BrucaHHble M ONUCaHHBIE YETHIPEXYTOJBHUKH. B3auMHOE pacmnoiokeHue ABYX
okpyxkHocTel. Kacanne okpysxHocTeid. OO0Iue KacaTeabHbIe K IBYM OKPYKHOCTSIM.

9 knacc

Cunyc, xocunyc, TaureHc yrios oT 0 go 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
DopmyJibl IPUBEACHUS.

Pemenne tpeyronbHUKOB. TeopeMa KOCHHYCOB U TeOpeMa CUHYCOB. PelleHne nmpakTH4ecKux
3a/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue momodusi. [lomodrme cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 HMpOM3BENECHUH OTPE3KOB XOPI, TEOPEMBI O IPOU3BENECHUU OTPE3KOB CEKYIIUX,
TEeopeMa O KBaJpaTe KacaTeJIbHOMU.
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Bekrop, pamuHa (MOIyJdb) BEKTOpa, COHANPAaBIEHHBbIE BEKTOPBI, IMPOTHUBOMOJIOXKHO
HAIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMM HAJ
BEeKTOpaMH. Pa3yiokeHne BeKkTOpa IO JBYM HEKOJUIMHEApHBIM BeKTOpaM. KoopauHartel BEKTOpa.
CKaJISIpHOC IMPOU3BCACHUC BCKTOPOB, IPUMCHCHHUC JJIA1 HAXOXKACHUS JJJIMH U YTIJIOB.

JlexkapTOBbl KOOPAMHATHI HA IJIOCKOCTU. YPAaBHEHHUA NPSAMOU M OKPYKHOCTH B KOOPJMHATAX,
[IEPECEUECHUE OKPYKHOCTEN U NPAMBIX. METO KOOPAMHAT U €r0 IPUMEHEHUE.

IIpaBuibHbIE MHOTrOYrosbHUKHM. JlimHa OKpy:kKHOCTH. I'pamycHas u paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpYykKHOCTeH. [imomans kpyra, ceKTopa, CermMeHTa.

JIBMKEHMs TUIOCKOCTM U BHYTPEHHHE CHUMMETPUU (QUryp (3JIEMEHTapHble NPEICTABICHHUSA).
[TapannensHbli iepenoc. [1oBOpoT.

NMIAHUPYEMBIE NMPEOMETHbDIE PE3YJIbTATDI

OcBoenue yueOHOro Kypca «l'eomeTpus» Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs JOIKHO
o0ecreynBaTh JOCTHKEHHE CICAYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB:

7 Knacc

» PacrnoznaBaTh UW3y4YeHHBIE TEOMETpHUYECKHE (UTYpBL, ONpENeNsITh UX  B3aHMHOE
pacnosoxeHue, n300paxarb reoMeTpuyeckue (PUrypshl; BBIIOIHATh YEPTEKU MO YCIOBUIO 3aJayu.
W3mepsATh JIMHEHHBIE W YTJIOBBIE BEINYMHBIL. PeliaTe 3aauu Ha BBIUMCICHHE JJIUH OTPE3KOB U
BEJIMYMH YTJIOB.

» Jlenate rpyOyI0 OLIEHKY JIMHEHHBIX W YTJIOBBIX BEIWYHMH NPEJAMETOB B PEATbHOW JKHM3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyare pa3mMepbl 3TUX 0OBEKTOB 110 MOPSJIKY BETHUNHBI.

» CTpOUTb 4epTEXKU K TEOMETPHUYECKUM 3a/1a4aM.

» Tlonp30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJIHLHUKOB, HCIIOJIB30BaTh MPU3HAKK U CBOICTBA
PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPH PEILICHUH 3ajiay.

» TIpoBOAMTH JIOTUYECKHE PACCYKICHUS C UCTIOIH30BAHUEM T€OMETPUIECCKUX TEOPEM.

» [llonp3oBaThCcs TPH3HAKAMH PABEHCTBA IPSIMOYTOJBHBIX TPEYTOJBHHKOB, CBOWCTBOM
MeHaHbl, IPOBEIEHHON K THIIOTEHY3€ MPSMOYTOJIbHOIO TPEYTOJIbHUKA, B PELIEHUH T€OMETPUUECKUX
3az1ad.

» Ormpenenars MapaIeNbHOCTh TMPSAMBIX C TMOMOIIBIO YTJIOB, KOTOpPBIE 00pa3zyeT ¢ HUMH
cexymas. OnpeaensaTs napauieIbHOCTh MPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOUEK OJTHOM
MIPSIMOM 10 TOYEK JAPYTrOM MPsIMOM.

» Pemath 3a7aun Ha KJIeTYaToi Oymare.

» TIpoBOAWTH BBIUMCICHUS W HAXOMUTh UHUCIOBHIE W OyKBEHHBIE 3HA4YCHUS YIJIOB B
reOMETPUUYECKUX 3a/ladaxX C HMCIIOJIb30BAaHUEM CYMMBI YIVIOB TPEYTOJIBHMKOB U MHOTOYIOJbHHUKOB,
CBOMCTB YIJIOB, 00pa30BaHHBIX IMPH MEPECEUCHUU JIBYX MapalieIbHBIX MPSIMbIX cekyilel. Pemars
IIPAaKTUYECKHE 3a/1a4l Ha HAX0XKIEHNE YTJIOB.

» Branerp MOHATHEM reOMETPUIECKOTO MECTa TOUEK. Y METh ONpPeNeNsaTh OUCCEKTPHCY yTIiia ’
CEpEAVHHBIN NEPIIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUUECKHE MECTa TOUEK.

» @opMynUpOBaTh OINpEIeNICHHs] OKPYKHOCTH W Kpyra, XOpAbl W THaMeTpa OKPYKHOCTH,
I10JIb30BATHCS UX CBOMCTBAMU. Y METh IPUMEHSTh 3TU CBOWCTBA IIPU PEIICHUH 3a/1ad.

» Branets MOHATHEM ONMCAaHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJIUTh €€ IISHTP.
[Tonp30BaTbes pakTaMu O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYTOJbHUKA [IEPECEKAIOTCS B OTHOM TOUKeE,
Y 0 TOM, YTO CEPEAMHHBIE IIEPIIEHIUKYJIAPBI K CTOPOHAM TPEYTOJBbHUKA IEPECEKAIOTCS B OJJHOM TOUKE.

» Brnangerp TNOHATHEM  KacaTeNbHOW K  OKPY)KHOCTH, TIOJB30BaThCS  TEOPEMOH O
MEPIECHIUKYIISIPHOCTH KacaTENbHON U paguyca, IPOBEAEHHOTO K TOYKE KACAHUS.

» Tlonb30BaTbCsi  MPOCTEHIIMMH  T'€OMETPHYECKUMH  HEPABEHCTBAMH, MOHUMATh  UX
MPAKTUYECKUI CMBICI.

» TIpoBOAUTH OCHOBHBIE TECOMETPUUECKHUE TTOCTPOCHHUS C TIOMOIIBIO IUPKYJIIS U JTMHEHKH.

8 knacc
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» Pacrno3znaBaTh OCHOBHBIE BBl YETHIPEXYTOJBHHKOB, WX OJIEMEHTHI, MOJB30BATHCA HX
CBOMCTBAMH P PELIEHUH FEOMETPUUECKUX 3aau.

» [lpuMeHATH CBOWCTBA TOUKM MEPECEUCHUS MEIUaH TPEYrojbHUKa (IIEHTpa Macc) B PEIICHUU
3ajad.

» Bnaners nonsTHEM cpeJHEN JIMHUN TPEYTOJILHUKA U TPAIEH, IPUMEHSTh UX CBOHCTBA IPH
peumieHun reomerpudeckux 3axad. llomb3oBarbcs  Teopemoit  Pameca M TEOpEMOH O
IIPONOPLIMOHAIIBHBIX OTPE3KaX, IPUMEHSTh UX Ul PELICHUs IPAKTUYECKUX 3a/1ay.

» TIpuMeHATh NpU3HAKU TOA00HS TPEYTOJILHUKOB B PEIICHUH T€OMETPHUECKUX 3a/1ad.

» Tlonw3oBatbes Teopemoit [Tudaropa s penieHnss reoMeTpUYecKuX M MPaKTHYECKUX 3aj1ad.
CrpouTh MaTEMaTHUYECKYI0 MOJEIb B IPAKTHUYECKHUX 3a]adyax, CAMOCTOSATEIbHO JEJaTh YEPTEXK U
HaXOJUTh COOTBETCTBYIOLIHNE JJINHBI.

» Brnanerp NOHATHSAMH CHHYCa, KOCHMHYCa M TaHIEHCAa OCTPOTO YIJia MPSIMOYTOJIBHOTO
TpeyrosibHuKa. [101630BaThCsl STUMM MOHATUSAMM VIS PELICHUS IPAKTUYECKUX 3a/1a4.

» BpraucnaTs (pa3mMyHbBIME CIIOCO0aMM) TUIOIIAAb TPEYTOIBHUKA U IO MHOTOYTOJIBHBIX
¢uryp (monm3ysch, Ije HEOOXOIUMO, KaJbKyJasaTopoM). [IpuMeHsATh NOJydeHHBIE yMEHHUS B
MIPaKTUYECKUX 3ajauax.

» Bnanerp TNOHATHSAMH BIHCAaHHOTO W ULEHTPAJIBHOTO YIJa, HCIOJIb30BAaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIriax MeXay XopJaMu (CEeKyLIMMM) U YIJie MEXIy KacaTeabHOW U XOpJOoH IpH
peLICHNH F€OMETPUUECKUX 3a/1au.

» Branerp NMOHATHEM ONHMCAHHOTO YETHIPEXYTOJIbHUKA, NMPHUMEHSATh CBOMCTBA OMHCAHHOTO
YeThIPEXYTOJbHUKA IPU PEILIEHUH 3a]1ay.

[IpuMeHsTh MONy4YEHHbIE 3HAHUS HA NPAKTHKE — CTPOUTHh MaTeMaTHYECKHE MOJENW Ui 3ajad
pearbHOM JKU3HM M NPOBOJUTH COOTBETCTBYIOLIME BBIYUCICHHS C HPUMEHEHHEM MOJ00us U
TPUTOHOMETPHH (I10JIb3YACh, TJI€ HEOOXOAUMO, KAIbKYJIATOPOM).

9 knacc

» 3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPHIX YTJIOB, HAXOJUTH C MX MTOMOIIBIO Pa3ITHIHBIC
AJIEMEHTHI MPSIMOYTOJILHOTO TPEYTObHHKA («pEelIeHUE MPSIMOYTOIBHBIX TPEYTOILHUKOBY ). Haxonute
(C TOMOIIBIO KAIBKYJISITOPA) IJTUHBI M YIJIBI JJI1 HETaOTMYHBIX 3HAYEHUH.

» Tlonb3oBathes hopMysiaMu IPUBEACHUS K OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM IS
HaXO0XJICHUA COOTHONIECHUN MCKAY TPUTOHOMCTPUYCCKUMU BECINYNHAMMU.

» Ucnonb30BaTh TEOPEMbI CHHYCOB M KOCHHYCOB JUISI HAXOXKICHHS PA3JIMYHBIX 3JICMEHTOB
TPEYrojbHUKA («pelIeHne TPEyTroJIbHUKOBY), IPUMEHSTh UX MPU PEIICHUH F€OMETPUUECKUX 3aau.

» Braners NOHATHSIMH TPeoOpa3oBaHMs MOJO0MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJO0HBIX
¢uryp. Ilonp3oBaThcsi CBOMCTBAMU IMOA0OMS MPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIATH JIMHBI U
HAXOJUTh YTIbl Y TOJ00HBIX Guryp. [[puMeHsTh cBOKCTBA MOAO0US B MPAKTUIECKUX 3a7a4ax. Y METh
MIPUBOJIUTH PUMEPBI TOJOOHBIX (DUTYP B OKPYKaIOILLIEM MHPE.

» Tlonb3oBaThCs TEOpEeMaMHU O TPOM3BEICHUM OTPE3KOB XOpJ, O TMPOU3BEICHHH OTPE3KOB
CEeKYILIHX, O KBaJpaTe KacaTebHOM.

» Tlonb30BaThCs BEKTOPAMH, IOHUMATh UX TEOMETPHUYCSCKUH U (PU3NUCCKUN CMBICIT, IPUMEHSTh
WX B pEIIEHUH TeoMeTpuuYecKux M (usmueckux 3anad. [IpuMeHATh cKansipHOE NpPOU3BEICHUE
BEKTOPOB JUIsl HAXOXKICHUS JJIMH U yTJIOB.

> ITonmp30BaThCs MCTOAOM KOOpPAHWHAT Ha IIJIOCKOCTH, IMPUMCHATL €ro B PCHICHUH
F€OMETPUUYECKUX U MPAKTUUYECKUX 3a]1ay.

» Branerp MOHATHSIMH TNPaBHILHOTO MHOTOYTOJBHHKA, JUIMHBI OKPYXKHOCTH, IUTHHBI IYyTH
OKPY’KHOCTHU U paJUaHHON MEpBI yIJIa, yMETh BBIYUCIIATH ILIOIIAAb Kpyra U ero yacreu. [Ipumensats
MOJIyYE€HHbIE YMEHHS B MPAKTUYECKUX 3a/1a4ax.

» Haxomuts ocu (MM LEHTPBI) CUMMETPUU (UTYp, NMPUMEHSATH JBUKECHUS IUIOCKOCTH B
MPOCTEUIIINX CITyqasx.

6 HpI/IMeHHTB NOJIYUCHHBIC 3HAHUSA HAa HPAKTUKC — CTPOUTH MATCMATHUYCCKUC MOJCIW IJid 3adaq
peaibHOM JKU3HM M TPOBOAUTH COOTBETCTBYIOIIME BBIYMCICHHUS C NPUMEHEHHUEM MOoA00HS U
TPUTOHOMETPUYECKHX (PYHKUIUH (ITOJB3YSCh, TJI€ HEOOXOIMMO, KABbKYJISATOPOM).
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TEMATUYECKOE NMNIMAHUPOBAHUE

7 kjaacc

(68 yacoB; 2 yaca B HeJIeJII0)

Haszeanue pazoena
(memwt) Kypca (uucno Ocnoesnoe codepicanue OcnoegHbvle 6U0bl 0esAmMeNTbHOCHIU 00YUAIOUUXCA
uacoe)
pocreiime [Ipocreiimme TeomMeTpuveckne OOBEKTHI: D®opMy/JIMPOBATH OCHOBHBIC IMOHSATHUS U ONPEICICHHUS.
reoMeTpmuyecKme TOYKH, MPSIMbIE, JTY4YH U YIJIbl, MHOI'OYTOJIbHUK, Pacno3HaBaTh u3yuyeHHBIE TeOMETPUUYECKHE (UIYpbI, ONpeAesiTb UX B3aUMHOE
(urypsi JIOMaHasl. pacrnosoxeHue, BBIOJHATh YepPTEXK 10 YCIOBUIO 3a]IauH.
U MX CBONCTBA. CMEXHbIC U BEPTUKAIbHbBIC YTJIbL. IIpoBoauTh npocTelIMEe NOCTPOCHHUS C TOMOLLIBIO LIUPKYJIS U IMHEHKH.
HN3mepenue Pabora ¢ mpocrelmMy 4epTekamu. HN3mepsiTh JUHEHHBIE U YIJIOBBIE BEIMYMHBI T€OMETPUUECKUX M IMPAKTUUECKUX
reoMeTpu4YecKux W3mepeHnie TMHEWHBIX U YTIIOBBIX BEJIMYHH, | OOBEKTOB.
BeJIUYMH BBIYHCJIEHHE OTPE3KOB U YIJIOB. Onpenensite «HA TTa3» pa3Mepbl peaJbHbIX 00EKTOB, MPOBOAUTH IPyOYyIO OLICHKY
(14 v) [lepumertp u IJI0IIAb ¢duryp, | UX pazmMepos.
COCTaBJICHHBIX U3 IIPSIMOYTOJIbHUKOB. PemaTtsb 331241 Ha BEIYMCIICHHUE IJIMH OTPE3KOB M BEJIMYMH YIJIOB.
Pematnb 331241 Ha B3aMMHOE PACTIOJIOKEHHE TeOMETPUIECKUX (DUTYD.
IIpoBoanTh KinacCUPUKALUIO YITIOB, BBIYMCISTH JMHEHHbBIC U YIJIOBbIE BEJIMYUHBI,
NPOBOIMTH HEOOXOIUMBIE JJOKA3aTEJIbHBIE PACCYKICHUS.
3HAKOMHTBLCS ¢ HCTOPHE pa3BUTHS T€OMETPUHU
TpeyrojibHnkH [lonstTne o paBHBIX TpEeyroJbHUKAX | Pacno3naBaTh mapel paBHBIX TPEYTOJHHHKOB Ha TOTOBBIX 4YepTekax (C yKa3aHHEM
(22 v) MEPBUYHBIE  TPEJICTABICHWS O  PaBHBIX | IPU3HAKOB).
(koHTpy’HTHBIX) (Qurypax. Tpu mnpusHaka BoiBoauTh cienctBusi (PaBEHCTB COOTBETCTBYIOLIMX 3JIEMEHTOB) M3 DPABEHCTB
PaBCHCTBa TPCYIroJIbHUKOB. TPEYroJIbHUKOB.
[Ipu3Haku paBeHCTBa  MPSIMOYTOJBHBIX DopMyJIHPOBATH OIIPEJIEIEHUS: OCTPOYTOJIBHOTO, TYIOYTOJIBHOTO, TPSIMOYTOJILHOTO,
TPEYTOJIBHUKOB. CaoiicTBO Me/IMaHbl | paBHOOEIPEHHOT0, PaBHOCTOPOHHEI'O TPEYTOJbHUKOB; OUCCEKTPHCHI, BBICOTHI, MEIHAHBI
IIPAMOYTOJIBHOTO TPEYTOJIbHUKA. TPEYroJibHUKa, CCPCANHHOIO MEPIICHANKYJISIpa OTPE3KaA,; IEPUMETPa TPEYyroJibHUKa.
PaBHOOE/IpeHHBIE W PaBHOCTOPOHHHUE DopMyJIMPOBATH CBOWCTBA M MPU3HAKN PABHOOEIPEHHOTO TPEYTOIbHHKA.
TpeyroabHUku.  [lpusHakm  u  cBONCTBa Crpouts uepTexu, pemiaTb 3aJa4d C I[IOMOINBIO HAXOXKICHHSA paBHBIX

paBHOOEAPEHHOTO TPEYTOJIFHUKA.

[IpotuB GombIel CTOPOHBI TPEYTOJIHHUKA
JIEKUT OoubIIni yroJi. [Ipocreitmme
HepaBeHCTBa B  reoMeTpun. HepaBeHcTBO
TpeyroyibHUKa. HepaBeHCTBO JJOMaHOM.

[IpssMOYTONBHBII TPEyroJpHUK C YIJIOM B
30°.

TPEYTrOJIbHHUKOB.
IIpuMeHATH IPU3HAKY PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB B 33]1a9aX.
Hcnoab3oBaTh 1uppoBbie pECYPChI AJISI HCCIeI0BAHUS CBONCTB U3ydaeMbIX GUryp.
3HAKOMHTBLCS ¢ HCTOPHE pa3BUTUS T€OMETPUU
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Haszeanue pazoena
(memwt) Kypca (yucno

OcHoenoe cooepicanue

OcHogHble 8UObl OeamenbHOCHU 00YUAIOUUXCA

uacoe)
[lepBble mTOHATHS O JOKa3aTEIbCTBAX B
FCOMETPHH.
MapanaeabHble [lapamienpHble NpsMbIe, KX CBOWCTBA, DopMyJIHPOBATh TOHATHE [APAIUICIBHBIX MPSMBIX, HAXOAUTH IPAKTHUSCKUE

npsiMble, CyMMa yIJIOB
TpeyrojibHuKa (14 4)

[Tareiit nocrynar EBknuna.

Hakpect nexaimue, COOTBETCTBEHHBIE U
OTHOCTOpPOHHHME YIJbl  (0Opa3oBaHHBIE IPH
MepPEeCeUCHNH MapauIeIbHBIX MPSIMBIX CEKYIIIEH).

[Ipu3Hak mapajysIeNbHOCTH MPSIMBIX Yepe3
PaBEHCTBO PACCTOSIHUN OT TOYEK OJHOW MPSMOM
JI0 BTOPOU NpsIMOIA.

TIPUMEPHI.

H3yuartp cBoiicTBa yriioB, 00pa30BaHHBIX MU MIEPECEUCHUH TAPAILIEIBHBIX MPSMBIX
CeKyILIEeH.

IIpoBoauTh A0Ka3aTEJHCTBA MMAPAIDICTFHOCTH JBYX MPSAMBIX C MOMOIIBIO YTJIOB,
00pa30BaHHBIX TPU TMEPECEUCHUH ATHX MPSMBIX TPEThed MpsimMoil. BbIYUCAATH CymMMy
YTJIOB TPEYroJIibHMKa U MHOI'OYT'OJIbHUKA.

HaXO}II/ITI) YHCJIOBbBIE U 6yKBeHHBIC 3HAUYCHHA YTJIOB B I'COMCTPHUYCCKHUX 3ajjadyax C

Cymma YIIIOB TPEYTrOJbHHUKA 1 | UCIIOJIB30BaHUEM TEOPEM O CYMME YIJIOB TPEYTOJbHUKA H MHOTOYTOJIbHHKA.
MHOTOYTOJIbHHKA. 3HAKOMHTBLCSA ¢ HCTOPHE pa3BUTUS T€OMETPUU
BHelHue yrisl TpeyroJibHUKa.

OKpy/KHOCTB H KPYT. OKpy’>KHOCTb, XOpAbl W JUAMETPBI, HX ®opMyIHPOBATH  ONpeAeJIeHHs: OKPYKHOCTH, XOpJAbl, JIHaMeTrpa |

I'eomeTpnueckne cBoiictBa.  KacatempHass K  OKPYXKHOCTH. | KACaTEIbHON K OKPY>KHOCTH.

NMOCTPOeHUs! OxpyxHOCTh, BrnHcaHHass B yroi. [lonstue o HN3ydaTh ux cBOMCTBA, MPHU3HAKH, CTPOUTH YEPTEKHU.

(14 9) I'MT, npumenenue B 3agadax. buccekrpuca u HccaenoBarb, B TOM 4YHCIIE UCHOJB3Yd HU(POBbIC peCcypchbl: OKPYKHOCTD,
CepeIMHHBIN MEPIEHAUKYIISP KaK | BOMCAHHYI0 B YIOJ; LEHTP OKPYXXHOCTH, BIINCAaHHOW B YIroOJl; PaBEHCTBO OTPE3KOB
reOMEeTPUYECKHE MECTa TOUEK. KacaTeJIbHBIX.

OKpY>KHOCTb, OIMCaHHas OKOJIO Hcnoans3zorars Meroa I'MT i nokasarenbcTBa TEOPEM O NEPECECUYECHUU
TpeyrojibHUKa. BrucaHHas B TPEyrojbHHK | OMCCEKTPHUC YIJIOB TPEYrOJIbHUKA W CEPEeAMHHBIX NEPIEHAUKYISIPOB K
OKPY>KHOCTb. CTOpPOHaM TpPEeyrojbHHKa ¢ nmomomso I'MT.

IIpocreiimue 3aga4u Ha TOCTPOEHUE OBiageBaTh TOHATHSAMH BIIMCAaHHOM W ONHMCAHHOW OKPY>KHOCTEH

TPEYTrOJIbHUKA, HAXOAUTH LIEHTPHI 3TUX OKPYKHOCTEM.

PemiaTth OCHOBHBIE 3a/la4M Ha IOCTPOEHHE: YTIJla, PABHOI'O JIaHHOMY;
CEePEeIMHHOr0 MEPIEeHANKYJISIpa JAHHOTO OTPE3Ka; MPsIMOW, MPOXOANIEH Yepe3 JaHHYIO
TOYKY U TEpPHEHIUKYISPHOW JIAHHOM TpsMOW; OWCCEKTPHCHI JIAaHHOTO — yIJia;
TPEYTOJIbHHUKOB IO Pa3IMYHBIM JIEMEHTaM.

3HAKOMUTHCHA ¢ MCTOPH el pa3BUTHS T€OMETPHUH

IToBTOpEHME, IloBropenne u 0000IIEHHE OCHOBHBIX Pemratp 3aja4M Ha NMOBTOPEHUE, HILTIOCTPUPYIOIIUE CBSI3H MEXAY Pa3IIM4YHBIMH

00o0meHne MOHATHN U METOJIOB Kypca 7 Kiacca 4yacTsMH Kypca

3HAHUH

(44)
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8 Ki1acce

(68 yacoB; 2 yaca B HeJIeJII0)

Haszeanue pazoena
(memwt) Kypca (uucno
uacog)

Ocnosnoe codepiicanue

OcnoegHbvle 6U0bl 0eAmeabHOCHU 00YUAIOUUXCA

Yerpipéxyroabuuku (12

1)

ITapannenorpamm, ero npu3HaKu U
CBOMCTBA. YHacTtHble ciyyau
napamieorpaMmMoB  (OPsSIMOYTOJIBHUK,
poMO, KBagpaT), WX TNpPUHAKU WU
cBolictBa. Tpanenms. PaBHOOoOkass wu
IpAMOYyTroJjibHas Tparciuuu.

Y nBoeHue
LlenTpanbHass cHMMeETpUs

MeIUaHBbI.

HN300paxkaTh 1 HAXOAUTH HAa YEPTEKAX YETHIPEXYTOJIBHUKH PAa3HBIX BUIOB U
HUX DJIEMEHTBHI.

DopmMyaTUPOBATH ONpeeseHHsI: TapajuieorpaMMa, IIPsIMOYTOJIbHHUKA, poMOa,
KBajapara, Tpaleuuu, paBHOOOKON Tpareuuy, NpsIMOYyToJIbHON Tpanenuu.

Jloka3bIBaTh M MCIOJIb30BATHh NPH pellleHMH 3aJa4 NPU3HAKH M CBOMCTBa:

napajajienorpaMma,  NOpPsSMOYTrOJIbHHMKa, pomOa,  KBaapara,  Tpalleluu,
PaBHOOOKOH Tpanenuu, MpsiIMOYTOJILHOUW Tpareyi.

IIpyMeHATH MeTO/ YIBOCHHUSI MEINAHbl TPEYTOJILHHUKA.

HUcnoab3zoBats 1UpPOBBIE pecypchl Ui HCCICIOBAHUS CBOMCTB

n3ydaeMbIxX GUTYP.
3HAKOMHUTHCS C HCTOPHE Pa3BUTHs TEOMETPUHU

Teopema daneca u

Teopema @aneca u TeopemMa O

HpOBOHI/ITb MOCTPOECHUSA C ITIOMOIIIBIO TUPKYJIA U JIMHEUKH C UCII0JIb30BaHHUE

Teopema o PONOPLHOHAIBHBIX OTPE3KaX. TeopeMbl dajleca M TEOPEeMbl O MPOIOPIMOHAIBHBIX OTpe3Kax, CTPOUTH
NMPONOPIHMOHAIBbHBIX CpenHsiss JUHUSA TPEYTroJIbHUKA. | YeTBEPTHINA NMPONOPIMOHAIBHBIN OTPE30K.
0Tpe3Kax, Mo00HbIe Tpaneuus, e€ cpeaHsist IUHUS. IIpoBoauThL [0Ka3aTEJbCTBO TOrO, YTO MEIMAHbBl TPEYTroJbHHUKA
TPeYroJabHUKH IIponoprioHanbHbIE OTpPE3KH, | MepeceKarTcss B OJTHOW TOYKE, U HAXOAUTH CBS3b C IIEHTPOM MacC, HAaXOJAUTh
(15 4) NOCTPOEHUE 4eTBEPTOro | OTHOLIEHHE, B KOTOPOM MEJUaHbI JICJIATCS TOYKON UX IEPECEUCHUsI.
OPONOPLHOHAIBHOTO OTPE3KaA. Haxoaurthb nogoOHbIE TPEYTrOJBHUKH HAa TOTOBBIX HYEPTEXKax C yKa3aHUEM
CaoiicTBa LIEHTpa macc B | COOTBETCTBYIOLIMX IIPU3HAKOB MOI00MSI.
TPEyTrOJIbHUKE. Pemats 3agmaum Ha  1moJOOHBIE  TPEYTOJBHUKA C  MOMOIIBIO
[lonoGHubIe  TpeyroJbHUKH. TpH | caMOCTOATEIBHOTO IIOCTPOCHHUSI YEPTEKEHM ¢ HaAXOXKIACHHUS IMOJOOHBIX
npyu3HaKa MOO0J00HsI  TPEYTrOJbHHUKOB. | TPEYTOJIbHHUKOB.
IIpakTHyeckoe mpuMeHeHne IIpoBoaMTH AOKA3aTENBCTBA C UCIIOJIH30BAaHUEM ITPU3HAKOB MMOJ00US.
Jloka3pIBaTh TpU MMPU3HAKA IMOJI00HUS TPEYTOILHUKOB.
IIpuMeHATH NOJyYEHHBIE 3HAHUS IIPU PEIIEHUH TI'€OMETPUUYECKUX U
MpaKTHYECKHX 3a7a4.
3HAKOMUTHCSA ¢ MCTOPH e pa3BUTHS TEOMETPHUH
Inomans. Haxoxnenue I[loasitTe 06  oOmed  Teopuu OBiaageBaTh NEPBUYHBIMH TPeJCTABJIEHUSIMH 00 OOIIEH TEOpUH ILIOIIAIH
TJIOIA e TUTOIIAIH. (Mepsl), popMyJIHPOBATH CBOMCTBA IJIOLIAIH, BBISICHITH UX HATJISIHBIHA CMBICI.
TPeyroJbHUKOB H Dopmynbl st IIoLIa U BeiBoauTh  (Qopmynsl  mIomanyd —HnapauiesiorpaMma, TpPEyroJIbHUKA,
MHOIOYI0J1bHBIX GUIYp. | TPEYIOJbHHUKA, napajuieJorpaMma. | Tpamnemuu u3 (GopMyJibl IUIOMIAAN NPSIMOYTOJIbHUKA (KBagpaTa).
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Haszeanue pazoena
(memwt) Kypca (yucno

OchoeHoe codeprcanue

OcHogHble Ul OeamenbHOCHU 00YYaAuUXcs

uacoe)
Inomaau momooHBIX OTHoOIlIIeHUE rontaaeu BeiBoauTh (OpMyJIbI TUIOMIAAXA BBINYKJIOIO 4YETHIPEXYTOJIBHUKA 4Yepe3
¢duryp TPEYTOJIbHUKOB C OOIIIMM OCHOBAaHHEM | AWMArOHAIM ©W yroa Mexay HuMmH. Haxoaurs mwmomaau ¢uryp,
(14 9) HJIH OOmNIeH BHICOTOMN. N300paKEHHBIX HA KJIETYATOW Oymare, HCMOJIb30BATh pa30ONeHUEe HA YAaCTH U

Breruucienue miomiaaed CIOXKHBIX
¢uryp dyepes pa3dmeHue Ha YaCTH H

JOOCTpPOCHUE.
Pa30oupaTts mpuMepbl HCIOJIB30BAHUS BCIIOMOTATSIBHOM IUIOMIATN IS

JIOCTPOCHHUE. peluIeHUsI TEOMETPUYECKUX 3a7a4.
ITnomanu ¢uryp Ha KieT4aTou Haxoaurhk 1wioiaayd nog00HbIX GUryp. BEIYHCAATH 1II0MaAd pa3InYHbIX
Oywmare. MHOTOYTOJIBHBIX (PUTyYD.
Inomanu OM00HBIX uryp. Pemaths 3aga4m Ha rIomags ¢ HPAKTUYECKUM COACPKAHUEM
Beruucnenune rmuiomaneit.  3amaum  C
OpaKTHYECKUM cojepkaHuem. Perienue
3az1a4 c HOMOILBIO MEeTOo/1a
BCIIOMOTATEJIbHOU MJIOILAANU
Teopema IIudaropa mun Teopema IMudaropa, eé Joka3eiBaTh Teopemy [ludaropa, mcmoan3oBaTh €€ B MNPAKTUUYSCKUX
HayaJja TPUTOHOMETPUM | JOKa3aTeIbCTBO u NpUMEHEHHUE. | BBIUUCICHUSX.
(10 9) OO6parnas teopema IIugaropa. @®opMyJIMPOBATH OIIPEJICIICHNUS] TPUTOHOMETPUUECKUX (PYHKIHI OCTPOTo
Omnpenenenne yria, NPOBepPATh UX KOPPEKTHOCTb.

TPUTOHOMETPUUECKUX PYHKIIMH OCTPOro

yria, TPUTOHOMETPHUYECKHE
COOTHOIICHUS B MPsIMOYTOIBHOM
TpEeyroJbHUKE. OcHOBHOE
TPUTOHOMETPHUUECKOE TOXIECTBO.

CooTHONIEHUsT MEXJy CTOPOHAMHU B
OpsIMOYTOJILHBIX ~ TPEYrojibHUKaxX  C
yriama B 45° u 45°; 30° u 60°

BbIBOAUTHL TPUTOHOMETPUYECKHE COOTHOLICHHUS B MPSIMOYTOJIBHOM
TPEYroJbHHUKE.
HccnenoBaTb COOTHOLIGHUST MEXKIY CTOPOHAMU B HIPSIMOYTOJBHBIX

TpeyrojabHUKaX ¢ yriaamu B 45° u 45°; 30° u 60°.

Hcnoab3oBaTth (GOpMYIIBI MPHUBEJACHHUS U OCHOBHOE TPUTOHOMETPHUUECKOE
TOXKJIECTBO JJIsI HAXOXJACHUSI COOTHOLIEHHUH MEXAYy TPUTOHOMETPUYECKUMHU
(pyHKIMSIMU pa3ITUIHBIX OCTPHIX YTJIOB.

IMpuMeHSITH MOTYYEHHBIC 3HAHUS U YMEHHUS IIPH PEIICHUU TTPAKTHICCKUX
3aj1ad4.

3HAKOMHUTHCS C HCTOPHEl PAa3BUTHUS TEOMETPUHU

Yriabl B OKPY:KHOCTH.
Bnucannsie

H OIMCAHHBbIE
YeThIPeXyrojabHUKH.
KacarteabHble

K OKPY>KHOCTH.
Kacanmne okpyxHocTei
(13 v)

Brmmcannrvie n LHCHTpPAJIbHBIC YTIJIbI,
YTOJI MEXYy KacaTeJbHON U XOPI0H.

Yrasel MEXI1Yy XopaamMu u
CEeKYyIIMMHU.
Bnucanusle u OIMCaHHBIE

4eTBIPEXYTONBHUKHU, HUX IIPU3HAKU U
cBoiicTBa. lIpuMeHeHHE 3TUX CBOUCTB
P PEIICHUH TEOMETPHUICCKUX 3aJ1ad.

DopMyJIMPOBATh OCHOBHBIE OIIPEJECIICHUS, CBSI3aHHBIC C YIJIAMH B Kpyre
(BIUCaHHBIN yTOJ, HEHTPAIILHBIN yTOJ).

HaxoauThs BOHUCaHHBIE YTIJIbI, ONMHPAIOIIHECS HAa OAHY AYTY, BBIYHMCJIATH
YTABI C NOMOUIIBIO TEOPEMBI O BIHCAHHBIX YTIJaX, TEOPEMBl O BIIMCAHHOM
4EeTBIPEXYTOJIBHUKE, TEOPEMBI O LICHTPAJIBHOM yTJIE.

HccnenoBaThb, B TOM YHCIIE C TOMOIIBIO HU(PPOBBIX PECYyPCOB, BIIMCAHHBIC U
ONHCaHHBIE YEeTHIPEXYTOJIbHUKH, BBIBOJMTH UX CBOMCTBA U IPU3HAKHU.

Hcnmosib30BaTh 3TH CBOMCTBA U IPU3HAKHU IPU PEUICHUH 3aJa4
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Haszeanue pazoena
(memwt) Kypca (yucno
uacoe)

OchoeHoe codeprcanue

OcHogHble Ul OeamenbHOCHU 00YYaAuUXcs

B3anMmHOe pacnosiokeHue JIByX
okpyxHocTel. KacaHnue okpy>KHOCTEH

IHoBTOpEnue, 0600menne
3HAHMI
(44)

IToBTOpEHNE OCHOBHBIX HOHATHHN U
METOAOB KypcoB 7 W 8 KJaccoB,
00o0011IeHNEe 3HaHUN

Pemrare 3agaum Ha MOOBTOPEHHE, WLIIOCTPUPYIOIIUE CBSI3U MEXIY
Pa3IUYHBIMH YAaCTSIMH Kypca

53




9 kJacc
(68 yacoB; 2 yaca B HeJleJII0)

Haszeanue pazoena
(memwt) Kypca (uucno Ocnoenoe codepicanue OcHoeHble 6Udbl 0esAmenbHOCHU 00YUarouuxcs
uacog)
Tpuronomerpusi. OmnpeneneHue TPUTOHOMETPHUIECKUX (PYHKITHHI @®opMyIHPOBATH ONpeJeJeHIs] TPUTOHOMETPHUECKUX (PYHKITUN
TeopeMbl KOCHHYCOB U yriioB oT 0° go 180°. TyObIX U OPSMBIX YIJIOB.
CHHYCOB. Kocunyc B cuHyC TIpsIMOTO U TYHOrO yTja. BeiBOoANTH TEOpeMy KOCHHYCOB M TEOPEMY CHHYCOB (C paguycom
Pemenne Teopema xocunycoB. (OO600OMmIEHHas) TeopeMa | OIMMCAaHHOW OKPY>KHOCTH).
TPEeYroJibHUKOB CUHYCOB (C paJlyCcOM OMNHCAaHHOW OKPYXHOCTH). Pemath TpeyroabHUKH.
(16 v) Haxoxzenue JJIuH CTOPOH W BEJIWYMUH YIJOB Pemrarp npakTUyUeCcKHE 3a7aydd, CBOJSIIMWECS K HAXOXKJICHHIO
TPEYTOJIBHUKOB. Pa3sIUYHBIX DIIEMEHTOB TPECYTOJIbHUKA
dopmyna mIonaau TpeyroiibHUKA Yepes3 JIBE
CTOPOHBI W yroi wMexay Humu. Popmyna
TUIoIA N 4eThIPEXYTOJILHUKA uepes ero
JIMarOHAJN U YTOJ MEXJIy HUMH.
IIpakTyeckoe mTOpUMEHEHHWE JOKa3aHHBIX
TEOpEeM
IIpeobpa3oBanue [Mousitue o ipeoOGpa3zoBaHUM OAO0HS. OcBauBaTh NOHSITHE [IPCOOPA30BaAHUS 110,100UsI.
noxoous. Merpudeckue COOTBETCTBEHHBIE  3JIEMEHTHI  ITOJOOHBIX HccnenoBaTs OTHOIICHHWE JIMHEHWHBIX SJIEMEHTOB (uUryp mnpu
COOTHOIIEHUS duryp. npeoOpa3oBaHUU I1OJI00US.
B OKPY:KHOCTH Teopema 0O HOpPOU3BEICHUH OTPE3KOB XOP/I, Haxoaurhb IpUMEPHI moaooust B OKpYy>Karonien
(10 v) TeopeMa O TIIPOU3BEIACHUU OTPE3KOB CEKYIIHUX, | JICHCTBUTEIHLHOCTH.
Teopema O KBajJpare KacarteljbHOM. [Ipumenenune B BbIBOAMTH METPUYECKHE COOTHOUICHUS MEXK/Ty OTPE3KaMHU XOP/I,
pEeIIeHUuH reoOMeTPUIECKUX 3a1ad CEKYyIIMX M KacaTeJIbHbIX C HMCMOJIb30BAHWUEM BITMCAHHBIX YTJIOB U
NoJ00HBIX TPEYTOJILHUKOB.
Pemiath reoMeTpryecKre 3a1a41 U 3a/1a4M U3 PEATbHON )KU3HHU C
WCIOJIb30BaHHUEM MOJOOHBIX TPEYTOJILHUKOB
BekTtopbl OmpejiesieHHe  BEKTOPOB,  CIIOXKEHHE  H HUcnoan3oBath BEKTOpPHl ~ Kak  HampaBJICHHbBIC OTpE3KH,
(12 v) pa3HOCTb BEKTOPOB, YMHOXEHHE BEKTOpa Ha | McCJae0BaTh reOMETpUUECKUH (mepeMenienne) u Gu3ndeckuil (cuiia)
YHCIIO. CMBICJIBI BEKTOPOB.
DuU3NIecKHii W T'eOMETPUUYECKHU CMBICIHT 3HaTh ompeaesieHusI CyMMbl U Pa3HOCTH BEKTOPOB, YMHOXKCHUSI
BEKTOPOB. BEKTOpa Ha YHCJIO, HCCJIEA0BATH I'€OMETPUYCCKHN U (PU3NYESCKUI
Paznosxxenue BEKTOpa no JIBYM | CMBICJIBI 9THUX ONEPaLrii.
HEKOJUTUHEAPHBIM BEKTOpaM. Koopaunatsr PemaTh reoMeTpryecKkue 3aJa4u ¢ UCIOJIH30BAHUEM BEKTOPOB.
BEKTOpA. PackiaabiBaTh BEKTOP MO ABYM HEKOJJIMHEAPHBIM BEKTOPAM.
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Haszeanue pazoena
(memwt) Kypca (yucno

OcHoenoe cooepicanue

OcHogHble 8UOBL OCAMEIBHOCHU 06ylmlou4uxc;l

uacoe)
CkansipHOe MOpPOU3BEJEHHE BEKTOPOB, €ro Hcnmoab3oBaTh CKaISIpHOE MPOU3BEJEHNE BEKTOPOB, BHIBOAUTH
NPUMEHEHUE JJIs1 HAXO0XKACHUSI JUTUH U yIJIOB. €ro OCHOBHBIE CBOHCTBA.
Pemenune 3ana4 ¢ nOMOIIbI0 BEKTOPOB. BeruMciasiTe CyMMy, Pa3HOCTb M CKaJSIPHOE IIPOU3BEIAECHUE
IIpuMeHeHue BEKTOPOB /sl pEelIeHUs 3a1ad | BEKTOPOB B KOOpJAMHATAX.
KMHEMAaTHUKH U MEXaHUKH IIpuMeHSITH CKaJIAPHOE NPOU3BEICHUE IJIsI HAXO0XKACHUS AJIUH U
YIJIOB
JdexapToBbl JexapToBsl KOOPAUHATHI TOYEK Ha OcBanBaTh MNOHATHE TIPIMOYTOJBHOM CHCTEMBI KOOpPAWHAT,
KOOPAHHATHI HA MJIOCKOCTH. JIEKapTOBBIX KOOPIMHAT TOYKH.
IUIOCKOCTH VYpaBHEeHHE NPsIMON. YTII0BOU KOA(pDHUTTHEHT, BbIBOAMTH ypaBHEHHUE NPSIMOU U OKPYKHOCTU. BbI1€JISITh ITOJTHBIN
(CA)) TAaHICHC YyIJla HAKJIOHA, MapajJieJibHbIE W | KBaApaT Ul HaxXOXKIACHUS LIEHTPAa U paguyca OKPYXKHOCTH IO e&
MNEPHEHAUKYISPHBIE IPSIMBIE. YPaBHEHUIO.
YpaBHEeHHE OKPY>XHOCTH. Haxoxnenue PemiaTh 3a1a4u Ha HaXOXJACHHUE TOUYEK II€PECEUCHUS NMPSMBIX U
KOOPAMHAT TOYEK MEPECCUYCHHUSI OKPY>KHOCTHU U | OKPYKHOCTEH C IIOMOILIBIO METO1a KOOPpAHUHAT.
OpsSIMOIA. Hcnoab3oBaTh CBOMCTBa yriioBOro KoddduimeHta npsMod mpu
MeTton KOoopauHaT npu pEelIeHun | pelIeHruH 3a/1a4, JJIsl ONpeaeJICHUsI PACIIOJIOKEHUS PSIMOU.
reoMEeTPHUUECKUX 3a7ad. IIpuMeHSITH KOOPAMHATHI MNPH PEHICHUH TE€OMETPUUYECKUX U
Hcnonp3oBanue MeEeToaa KOOpaAuHAaT B INPpaKTUYICCKUX 3aJa4, AJIsd IMOCTPOCHUA MATEMATHUYICCKUX MO)ICJ'ICI‘/II
OPaAKTHYECKHUX 3a7adax peanbHBIX 3a0a49 («KMETOJ KOOPJIUHAT).
IMoan3oBaTbCst 4151 ITIOCTPOCHUSI U HUCCJIEIOBAHUN LU(PPOBBIMHU
pecypcaMu.
3HAKOMHUTBHCH € NCTOPHEN Pa3BUTHI T€OMETPUH
IIpaBuabHbIE IlpaBunbHBIE  MHOTOYTOJIBHUKH, DopMyJaHPOBATH OIpEAeTIeHNEe TMPABUIBHBIX MHOTOYTOJIbHHUKOB,
MHOT0yT0JIbHUKH. BBIYHUCJIIEHUE HX 3JIEMEHTOB. UHCIO T M JJIMHA | HAXOAMTh UX 3JIEMEHTHI.
JJInHA OKPY/KHOCTH OKPY>KHOCTH. Jnuna IyrHu OKPY>KHOCTH. ITonb30oBaThCA MOHSITHEM JIHHBI OKPYXHOCTH, BBEJIEHHBIM C

U IJI0IAb KPYra.
Brruucienue miomajaei
84)

Panunannas mepa yria.

[Tmomaaes kpyra u ero 3JIeMeHTOB (CeKTopa U
cermMeHTa). Bpruncnenwne Turomaneidn  puryp,
BKJIFOYAIONIMX DJIEMEHTEI KpyTra

MOMOIIBIO TPAaBUJIBHBIX MHOTOYTOJILHUKOB, ONPeAeJsATh YHCIIO T,
JUIMHY IyTH U paJuaHHYyIO Mepy yria.

IIpoBoauThH mepexox OT paJuaHHOW MeEpHI yrija K I'paJyCHOU U
Ha00O0pOT.

OnpeneassTh IWIOMAAL KpyTa.

BbiBoauTH (popMyJibl (B IpagyCHOM U paJlMaHHON Mepe) Ajsl AJIUH
IyT, IUIoLIalei CEKTOPOB U CETMEHTOB.

Beruucasite mromann  GuUryp,
OKPY>KHOCTH (Kpyra).

HaxoauTh mioniaay B 3ajiadax peajbHOH )KU3HHA

BKJIIOYarOIIHNX OJICMCHTDBI
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Haszeanue pazoena
(memwt) Kypca (yucno
uacoe)

OcHoenoe cooepicanue

OcHogHble 8UOBL OCAMEIBHOCHU 06ylmlou4uxc;l

JABuKeHHS MII0CKOCTH
(69

Tlousitue o JBUKCHUU TUIOCKOCTH.
ITapannenbHblii TIEPpEHOC, TOBOPOT U CHUMMETPHUSI.
Ocu ¥ IeHTPHl CUMME TPHUH.

IIpocTteiiimue npuMeHEeHUs B pEIlIe HUU 3a7a4

Pa3z0upaThs npuMepsl, WUIIOCTPUPYIOIIME MOHATUSA JABUXEHUS,
ILIEHTPOB U OCEU CUMMETPHUH.

DopMyaHpoBaTh  ONPEACICHHUS  MNapajuIeIbHOrO  IIEPEHOocCa,
IIOBOPOTa U OCEBOM CUMMETPUHU. BBIBOAUTH WX CBOMCTBA, HAXOAUTH
HETIOABH>KHBIC TOYKH.

HaxoauTs 1IEHTPHI 1 OCH CUMMETPUH MIPOCTEUIITUX DUTYDP.

IIpuMeHsiTh napajuleNbHBII NEPEHOC M CHUMMETPUIO IPHU
pelLICHNH TeOMETPUUICCKUX 3a71ad (pa3OupaTh IpUMEpPHI).

Hcnoab3oBaTth AJ1s1 NMOCTPOSHUSI U HCCIEeAOBAaHUN LUQPPOBBIC

pecypcehl

IToBTOpEHMUE,
00001IEHHE,
cucTeMaTu3aums
3HAHMIT?

(7 9)

IToBTOpEHHE OCHOBHBIX NOHSITUA M METOHOB
KypcoB 7—9 kiaccoB, 0000IIIeHne U CUCTEeMaTH3AITHS
3HaHui. lIpocretimue reomeTpudeckre GUTYpPHI U

ux cBoHcTBa. M3MepeHuHe reoMeTpUYEeCKHUX
BEJIMYMH.

TpeyrojabHUKU.

ITapannenbHble u OePIICHAUKYJISIPHBIE
OpsiMbIE.

OKpy>XHOCTh U Kpyr. leomerpuueckue
MOCTPOCHUs. YTIIBI B OKPY>KHOCTH. Brimcanusie u
OITMCaHHbIC OKPYKHOCTH MHOTOYTOJIbHUKOB.

ITpsmas " OKPY>KHOCTBD.
UeThIpEXYyTroJIbHUKH. BIMCaHHBIE W OMHMCaHHBIC
YEeThIPEXYTOJIbHUKH.

Teopema IIndaropa u Hayana
TpUTOHOMETpHU. Perenne o0mux TpeyrojibHUKOB.

IIpaBunibHBIC MHOTOYTOJIbHUKH.
IIpeoGpazoBanust MJIOCKOCTH. JlBv>keHwusl.
IHonoOue. CummeTpusi.

ITnmomane. Beraucnenue miaomanen. ITmoniaam
noa00HBIX DUTYP.

JlexapTOBBI KOOPAWHATHI Ha TIJIOCKOCTH.

BekTophl Ha TIOCKOCTH

OnepupoBaTh, NOHATHSIMHU: QuUrypa, TOUKa, mnOpsiMas, Yyroi,
MHOTOYT'OJIbHUK, paBHOOEAPEHHBIN u PaBHOCTOPOHHUH
TPEYTrOJIbHUKH, NPSIMOYTOJIbHBIH TPEYTrOJbHUK, MeauaHa,

OHCCEeKTpHUCa U BbICOTA TPEYroJIbHUKA, IapajuiejorpaMmm, poMmoO,
OpsSIMOYTOJBHUK, KBaapaT, TPANCHUs; OKPY>KHOCTh, KacaTeJIbHasl;
paBeHCTBO W moao0ue PUryp, TpeyroJibHUKOB; TapaJLICIIbHOCTh U
MEePHIEeHAUKYISIPHOCTH OpsSIMBIX, YTOJd  MEXAY  MOPSMBIMH,
CUMMETPUSI OTHOCHUTEIBHO TOYKH W TIPSIMOM; AJIMHA, PACCTOSHUE,
BEJINYMHA yTJja, IO lb, IEPUMETD.

Hcnoap30BaTh dbopmyabi: rnepuMeTpa u II011Ia T
MHOTOYTOJBHUKOB, JJIMHBI OKPY>XHOCTH U IUIONIATN KpyTa, 00BhEMa
OPSIMOYTOJILHOTO TIapajjiejienuIeaa.

OnepupoBaTh NOHATUIIMM: NPSIMOYTOJIbHASI CUCTEMa KOOPAUHAT,
BEKTOpP; UCNMOJb30BATh dTH MOHSITUS JIJIsI IPEICTABICHUS TaHHBIX U
pelieHust 3ajiad, B TOM 4YHCJIE W3 APYrHX Y4YE€OHBIX NPEIMETOB.
Pemiath 3aqa4m Ha MMOBTOPEHUE OCHOBHBIX MOHSATUM, UJUTIOCTPALIUIO
CBSI3CH MEXIY pa3jIUuYHBbIMHU YaCTIMU Kypca. BelOouparb MeTon s
penieHus 3a1a49u.

PemaTe 3aga4ym U3 NOBCEIHEBHOM JKU3HU
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PABOQUYAS ITPOT'PAMMA
YUYEBHOI'O KYPCA «BEPOSITHOCTDb U CTATUCTHUKAY.
7-9 KJIACCBI
HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

B coBpemenHOM mu(ppoOBOM MHpPE BEPOSITHOCTh U CTAaTUCTHUKA MPUOOPETaIOT BCE
OOJIBIIYIO 3HAYUMOCTD, KaK C TOUKH 3PEHUS MPAKTUYECKUX NPHUIOKEHUM, TaK U UX POIIH
B 00pa3zoBaHUU, HEOOXOJIMMOM KaXXJI0MY 4esioBeKy. Bo3pactaer uncio npodeccuii, rpu
OBJIAJICHUH KOTOPBIMH TpeOyeTcs Xopolnasi 0a30Basi IIOJATOTOBKA B 00J1aCTH BEPOSITHOCTH
U CTAaTUCTUKH, TaKasl MOJIOTOBKAa BaKHA ISl IPOJOJDKEHUST OOpa3oBaHUSA M JUIS
ycrientHoi nmpogeccuoHaIbHONU Kapbephl.

Kax1p1i1 yenoBeK NOCTOSTHHO NPUHUMAET PELIEHNSI HA OCHOBE UMEIOIINXCSI Y HETO
JaHHBIX. A [Ji1 OOOCHOBAHHOIO MPUHSTUS PELICHUS B YCJIOBHUSIX HENOCTaTKa WU
n30bITKa WHPOpMAMU HEOOXOAMMO B TOM YHCIE XOpPOmo CcHOPpMHUPOBAHHOE
BEPOSITHOCTHOE U CTAaTUCTUYECKOE MBIIILICHUE.

HNMeHnHo mo3ToMy OCTpPO BCTajIa HEOOXOAUMOCTHh C(OOPMUPOBATH Y OOYUAFOIITUXCST
(pyHKIIMOHATIPHYIO TPaAaMOTHOCTH, BKJIIOYAIONIYIO B ce0s B KadyecTBE HEOThEMIIEMOU
COCTABJISIIOIIEH yMEHHE BOCIIPUHUMATH M KPUTUYECKH aHAIU3UPOBATh WH(POPMAIHIO,
MIPEJICTAaBIICHHYIO B Pa3IW4YHbIX (hopmMax, IOHUMATh BEPOSITHOCTHBIA XapakTep MHOTHUX
peajbHBIX MNPOLIECCOB M 3aBUCHUMOCTEN, MPOU3BOJAUTH IIPOCTEHIINE BEPOSITHOCTHBIE
pacu€rpl. 3HAKOMCTBO C OCHOBHBIMH IMPUHIIMIIAMU cOOpa, aHAIW3a U IpeACcTaBJICHUS
JJAHHBIX W3 Ppa3IM4HbIX cdep IKU3HU OoOImecTBa W TrocyaapcTBa IIPHUOOIIAET
oOy4aronxcsi K OOIIEeCTBEHHBIM HWHTepecaM. HM3yuyeHue OCHOB KOMOHWHATOPUKU
pa3BUBaeT HaBBIKU OpraHU3allMy nepedopa U noacuy€ra yuciia BApUaHTOB, B TOM YUCIIE,
B TIPUKJIAJHBIX 3a7a4axXx. 3HAKOMCTBO C OCHOBaMHM TeopuHU TpadoB co34aET
MareMaTudeckuii ¢QyHaamMeHT Ui (QOpMHpPOBaHHS KOMIIETEHIMM B 0OJlacTu
HMH(OPMATUKH U IUPPOBBIX TexHOJOoTUM. [ToMrnMoO 3TOT0, NIPU U3yUYEHUHU CTATUCTUKHU U
BEPOSITHOCTHU OOOTalaroTCs NPEeACTaBICHUS yUallliXcsl O COBPEMEHHON KapTUHE MUpa U
METO/1aX €ro UCCIIe0BaHUsl, POPMUPYETCsI MOHUMaHHE POJIU CTATUCTUKU KaK UICTOUYHHUKA
COIMMAJIPHO 3HAUYMMOM HWH@OpMAIIMM W 3aKJIaJbIBAalOTCSI OCHOBBI BEPOSITHOCTHOTO
MBIIIJICHUS.

B cooTrBeTcTBHMEM € JaHHBIMHM LEJISIMH B CTPYKTYpE HpOorpamMMbl y4eOHOTO Kypca
«BeposiTHOCTP UM CTAaTUCTUKAa»  OCHOBHOW  IIKOJIBI  BBIJICJIIEHBI  CIEAYIOIIHE
COJIepKATEIIbHO-METOANYECKUE TUHNU:

«IIpencraBpieHue MAaHHBIX W OIMCATENIbHASI CTAaTUCTHKa»; «BeposaTHOCTHY;
«DJIeMeHThI KOMOWHATOPUKNY; «BBeneHne B Teopuro rpadoBy.

Conepxanne nuHun «lIpexncraBienue HaHHBIX M ONHcCAaTeNbHas CTATUCTHUKA»
CITY>KAT OCHOBOM 1Jis1 (hOpMHUPOBAHUSI HABBIKOB PadOTHI ¢ MHGpOpPMAITUEH: OT YTCHUS U
UHTEepIIpeTanuu MHpOpMaIuM, IPEJCTaBJIEHHONW B TalOiullax, Ha jaguarpaMmax H
rpadgukax 10 cOopa, MNOPEJACTABICHUS U aHajlnW3a JAaHHBIX C MCIIOJIB30BaHUEM
CTaTUCTUYECKUX XapaKTEPUCTHUK CpEIHUX M pacceuBaHus. Paborass ¢ JgaHHBIMH,
oOyuaronigecss yd4aTcsi CYWUThIBaTb W HWHTEPHPETUPOBATh JIaHHBIC, BBIJABUIaTh,
apryMEeHTHPOBAaTh M KPUTHUKOBATh MPOCTEHUIIIME THUIIOTE3bl, Pa3MBIIUISITh HaJl
(pakTOopamu, BBI3BIBAIOIIUMU H3MEHUYMBOCTb, M OII€EHWBAaThb UX BIWSHUE Ha
paccMaTpuBaeMbl€ BEJIMUYUHBI U ITPOLIECCHI.

HNHTYuTHBHOE MNpEJCTAaBICHUE O CIy4dYallHOW HW3MEHYUBOCTH, WCCIEHOBAaHUE
3aKOHOMEPHOCTEH U TEHJCHLMN CTAaHOBUTCS MOTUBUPYIOLIEH OCHOBOU UIA U3Yy4ECHUS
TEOpUU BepOSITHOCTEH. bomnbmioe 3HaueHuUe 37ech MMEIOT IPaKTHYECKHUE 3aJaHusl, B
YaCTHOCTH ONBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIEIISIMU.

[TonsiTe BEpOSITHOCTH BBOJIUTCS KaK Mepa MPaBJI0No/ 100U CIIy4alHOTO COOBITHS.
IIpy wm3yyeHun Kypca oOOydaromMecss 3HAKOMSITCS C TMPOCTCHIIMMH METOJIaMU
BBIYHCIICHUSI BEPOSITHOCTEW B CIy4YaWHBIX OKCIEPUMEHTaX C PaBHOBO3MOKXHBIMU
AJIEMEHTAPHBIMU HCXOJAMH, BEPOSITHOCTHBIMH 3aKOHAMHU, MO3BOJISIIOIIUMU CTABUTH U
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pemate OoJjiee CJIOXKHBIE 3adadd. B Kypc BXOAST HadalbHBIC IIPEJICTABICHUS O
CIIyYalHBIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

Taxke B paMKax 3TOro Kypca OCYHIISCTBIISIETCS 3HAKOMCTBO OOYYaroOIIUXCS C
MHO>XECTBAMU M OCHOBHBIMHU OI€pallMsiMM HaJl MHOXECTBAMHU, pPacCMaTPUBAIOTCS
OpUMEpbl TMPUMEHCHUS JUIS pPEIISHHUs 3ajlad, a TaK)Ke MCHOJb30BaHUS B JIPYTrHUX
MaTEeMaTUYECKUX KypcaX U YUYEOHBIX MpeIMeTax.

MECTO YUEBHOI'O KYPCA B YYEBHOM I1JIAHE

B 7-9 kinaccax uzyuaercs Kypc «BepossTHOCTh U CTAaTUCTHUKA», B KOTOPBIM BXOAST
pa3nensl: «lIpercraBieHne HAaHHBIX W OIHMCATElIbHAsl CTAaTHUCTUKa»; «BepossTHOCTHY;
«DJIeMEeHTBI KOMOMHATOPUKN»; «BBeneHne B Teopuro rpadoBy.

Ha wu3ydyenme nmanHOro Kypca OoTBOAUT | yd4eOHBI Yac B HEACIIO B TCUYCHHUE
KaXkJ0T0 rojia oo0yuenusi, Bcero 102 yyeOGHbIX daca.

COJAEPKAHUE YYEBHOI'O KYPCA
7 kaace

IIpencraBieHnue JaHHBIX B BUAE TaOIML, JUarpaMMm, rpa@ukKoB. 3arojIHECHUE
TaOJIUL, YTEHHUE U IIOCTPOCHHUE AUarpaMm (CTOIOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urtenue rpadukoB peaJibHbIX HpolieccoB. M3Bieuenne uHopmanuu u3 auarpaMm U
TabIUIL, MCITOJIB30BAHNUE U UHTEPIPETAUS JaHHBIX.

OnucarenpHass CTAaTUCTUKA: CpelaHee apu@MeTHYecKoe, MeJuaHa, pa3Max,
HauOoJIbllIE€E M HaUMEHbIIIee 3HAUeHHUs Habopa 4YHCIIOBBIX JaHHbIX. lIpumepst
ciyyallHON U3MEHUYHBOCTH.

Ciy4daiiHbli PKCOEpUMEHT (OMBIT) U ciIy4dailtHOe coObITHE. BeposiTHOCTH M yacToTa.
Ponb ManoBepoOsITHBIX U IPAKTUYECKU JOCTOBEPHBIX COOBITHI B MPUPOJE U B OOIIIECTBE.
MoHeTa 1 urpajibHasi KOCTb B TECOPUU BEPOSATHOCTEN.

I'pad, BepmHa, pedpo. CreneHs BepmiMHbl. Huncio pédep u cyMMapHasi CTeNeHb
BepunH. [Ipencrasnenue o cesizHocTu Tpada. Llenu u nuknel. [Tytn B rpadax. O0xon
rpada (DitnepoB nyTtsh). [IpeacraBinenne o6 opueHTUpoBaHHOM rpade. Perienue 3agad ¢
MOMOIIBIO TpadoB.

8 kiace

IlpencraBienue naHHBIX B BuJEe TaOnul, auarpamm, rpadpukoB. MHOXKECTBO,
SJIEMEHT MHO’KECTBa, MNOJMHOXecTBO. Omepanuu HaJ MHOXeECTBaMH: OOBbEeIUMHEHHE,
rnepeceyeHue, JIOTIOJIHEHHE. CBoiicTBa onepauuii Haxq MHO>XXECTBaMU:
IEPEMECTUTEIBHOE, COYETATEIILHOE, paclpeaeInTEeNbHOE, BKIOUYEeHUs. Mcnnonp30Banue
rpauyeckoro IpeAcTaBJIEHUs MHOXKECTB Ul OMNHWCAHUS pPEaJbHBIX IIPOILECCOB U
SIBJIGHUH, IIPU PELICHUH 3a7a4.

N3smepenue paccenBaHUsi NaHHBIX. Jlucriepcusi U cTaHAapTHOE OTKJIIOHEHUE
4HCJIOBBIX HAOOPOB. /lnarpamma paccernBaHUsI.

DneMeHTapHbIe COOBITUSA ciiydaiiHoTo onbITa. CiyuyaliHble coObITHS. BeposiTHOCTH
coObITUi. ONBITEI C PAaBHOBO3MOXXHBIMH 3JIE€MEHTApHBIMU COOBITHsIMU. Ciy4yalHbIHM
BbIOOp. CBSI3b MEXAY MaJIOBEPOSITHBIMU M MPAKTUUYECKU JTOCTOBEPHBIMU COOBITUSIMHU B
pUpo/Jie, OOIIECTBE U HAYKE.

JlepeBo. CBolicTBa JI€pPEBbEB: €IMHCTBEHHOCTh MYTH, CYIIECTBOBAaHUE BHUCSIYEU
BEPILMHBI, CBsI3b MEXJYy YHCIJIOM BepHIMH U 4ucioM p&dep. [IpaBuno ymMHOXKeHUS.
Pemenue 3a;1au ¢ momoiisro rpagos. [IporuBormnonoxxkabie coObITHS. [lnarpamma Diinepa.
O0benunenue u nepeceueHue coorpiTrii. HecoBmecTtHbie coObITHs. DOopMyia CIOKECHUS
BEPOSITHOCTEH. Y CIIOBHAsA BEpOITHOCTH. [IpaBuiio ymMmHOkeHus1. HezaBucumbie COOBITHS.
IIpencraBnenue skcnepuMeHTa B BHUAE JepeBa. PelleHne 3azad Ha HaXO0XKICHUE
BEPOSITHOCTEH C MOMOIIBIO A€pPEBA CIIyYalHOTO YKCIEPUMEHTA, fUarpamMm Dujepa.

9 kiacc

IIpencraBieHue JaHHBIX B BUAE TaOIUIL, JUAarpaMM, rpaUKOB, HHTEPIIPETALUA

JTaHHBIX. UTeHHE U ITOCTPOCHUE TaOIuIl, TUarpaMMm, rpapuKoOB MO pealbHBIM JaHHBIM.
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IlepectanoBku u dakropuain. CodeTaHUss U YHCIO COYETaHUU. TpPeyroibHHUK
IMTackans. Penrenue 3aga4 ¢ MCIOJIb30BAaHUEM KOMOWHATOPHUKHU.

I'eomerpuueckasi BeposATHOCTh. CiydyalHbI BBIOOP TOYKH U3 (GUTYpPBI Ha
MJIOCKOCTH, U3 OTPE3Ka U U3 JIYTU OKPY>KHOCTH.

UcneiTanue. Ycnex u Heyaauya. Cepusi ucnibiTaHu 10 nepBoro ycrnexa. Cepust
ucneiTanuii bepuynnn. BepositHocTH cOOBITHIT B ceprm UcTibITaHuU bepHy .

CrnydaliHass BeJIMYMHA M paclpejicieHue BeposTHOCTEW. MaremMaTrudyeckoe
oxuaaHue u gucriepcusi. [IpumMepbl MaTeMaTHUYECKOro OXKUJIAHUSI KaK TEOPETUUYECKOTO
CPEOHEro 3HA4YE€HUS BEJIMYMHBI. MaTeMaTU4eCKOEe OKUJIAHUE U JIUCHEPCHUS CIIyYaUHON
BEJIMYUHBI «YHCJIO YCIIEXOB B CEPUM UCObITaHUN bepHymn».

I[TousitTue o 3akoHe OOJBIMINX YHCed. V3MepeHHe BEpPOSITHOCTEH C MHOMOIIBIO
qacToT. POk 1 3HaUueHne 3aK0HA OOJBIINX YHCEN B MIPUPOAE U OOIIECTBE.

IJIAHUPYEMBIE IIPEJIMETHBIE PE3YJIbTATBI OCBOEHUS ITIPUMEPHOM
PABOYEW ITIPOTPAMMBI KYPCA

IIpenmeTHble pe3ysibTaThl OCBOCHUS Kypca «BepossiTHOCTh M cTaTUCTUKa» B 7—9
KJIaccaxX XapaKTepU3yIOTCS CIESAYIOIIUMH YMEHHUSIMHU.
7 kaacce
> Yurtate wuHpOpMALMIO, IPEACTaBICHHYO B Tabiaumax, Ha
JauarpaMMmax; IIpeJICTaBIIsITh JaHHBIE B BHUJE TaOJIMI, CTPOUTH JHArpaMMbI
(cTonbukoBbIe (cTOIOUATHIE) U KPYTOBBIC) TI0 MAaCCUBAM 3HAYCHUIA.

> OnuceiBaTh U HHTEPIPETUPOBATH pEAJbHBIE YHCIOBBIE JIaHHBIE,
MpeaCcTaBJICHHbIE B TAOJIMIAX, HA JUarpamMmMmax, rpagukax.
> Hcnone3oBark TSt OIIMCAaHUsA JAHHBIX CTaTHUCTUYECKHUE

XapaKTEepPUCTUKHU: CpeaHee apudMeTHYEeCcKoe, MeJhaHa, HauOoJbllee U
HauMEHbIIIee 3Ha4YEeHU s, pa3Max.

> HNmers nipencraBiieHHE O CIIydalHOM M3MEHYMBOCTH Ha IIpUMEpax
EeH, (U3NYECKUX  BEJIWYUH, AaHTPONOMETPUYECKHUX  JAaHHBIX; HUMETh
MIPEZICTABIEHUE O CTATUCTUYECKON YCTONYNBOCTH.

8 kace

> HM3Bnekats U nipeoOpa3oBbIBaTh HHGOPMAIIHIO, TIPEJICTABICHHYIO B
BUjJie TabiIun, auarpamMmMm, rpadUKOB; MOPEJCTABISATH JTaHHBIE B BHUJE TaOJIUIIL,
JauarpaMMm, rpauKoB.

> OnuceIBaTh JaHHBIE C IMMOMOINBIO CTATUCTHYECKHUX ITOKa3aTeJIei:
CpeIHUX 3HAYCHUU W MEp pacceumBaHUs (pa3Max, JUCIIEPCHUS U CTaHOApPTHOE
OTKJIOHEHHE).

> HaxoauTes 94acTOTHI YHMCIOBBIX 3HAYEHHUN U YaCTOThI COOBITUIA, B TOM
4uCJie MO pe3yJjibTaTaM U3MEPEeHUN U HAOTIOICHHU .

> HaxonuThs BepOATHOCTH CIIydyallHBIX COOBITMM B oOMNbITax, 3HAas
BEPOSITHOCTH  DJIEMEHTApPHBIX COOBITHI, B TOM 4YHCJIE B ONBITaX C
PaBHOBO3MOYKHBIMH DJIEMEHTAPHBIMU COOBITHSIMH.

> HUcnonw3oBath rpadudecKkue MOAEIH: JAEPEBO  CIIyYalHOTO
SKCOEPUMEHTA, AuarpaMmMbl Dujiepa, YuciaoBas npsimasi.
> OHepI/IpOBaTB IIOHATHUAMM: MHOXKCCTBO, ITIOMHOXCCTBO, BbIIIOJIHATH

omepanuu HaJi MHOXECTBaMU: OOBbEIMHEHUE, MepeceueHue, JIOMNOJIHEHUE;
TIICPCUUCIIATD 3JICMCHTBI MHOXKCCTB, TPUMCHSTH CBOMCTBa MHO>KECTB.
> Hcnonp3oBark rpapuyuecKkoe MpeacTaBICHHUE MHOXXECTB M CBs3CH
MCKAY HUMHU JIsd OIMMCaHUA MPOHCCCOB U HBJIGHI/Iﬁ, B TOM 4YHUCJIC IMIPHU PCIICHUHN
3a71a4 U3 APYTrUux y4eOHBIX MPEAMETOB U KYpPCOB.
9 knace
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> HM3Bnekats u npeoOpa3oBhIBaTh UH(POpPMAIIHIO, TIPEACTABICHHYIO B
pa3IUYHBIX WCTOYHHUKAX B BHUJC TAOJHUII, AUarpamMm, rpadukoB; IPEJCTaABISATH
JJaHHbIEC B BUJAE TaOIUll, 1uarpaMmm, rpauKoB.

> Pemate 3a/1aum opraHu30BaHHBIM NTEpPeOOPOM BapUAHTOB, a TAKKE C
HUCIIOJIb30BAaHUEM KOMOWHATOPHBIX MPaBUJI U METOIOB.

> Hcnonb30BaTh OIUCATEIIbHBIE XapPaKTEPUCTUKHU JIJII MacCHBOB
YU CJIOBBIX JAHHBIX, B TOM YHUCJI€ CPEAHHE 3HAUYECHUSI U MEPbl pACCEUBAHMUS.

> HaxoauTh 9acTOThI 3HAYEHUIN U 9aCTOThI COOBITHS, B TOM YHUCJIC
MOJIB3YSICh pe3yIbTaTaMH IMIPOBEAEHHBIX U3MEPESHUN U HAOIIOICHUA.

> HaxoauTe BEpOSITHOCTH CIIy4alHBIX COOBITHI B U3YUYEHHBIX OIBITaX,

B TOM 4YHCIIC B OIIbITaxX € PaBHOBO3MOXHBIMHU SJICMCHTAPHBIMU CO6LITI/ISIMI/I, B
CCpHUiIX HCHObITAaHUN A0 IIepBOTO yCIIcxXa, B CCpUAX HCHOBITAHUN BepHmeH.

> HNmets npeacraBieHue O CIy4alHOW BEJIMYMHE U O paCIpeneIICHUN
BEPOSITHOCTEM.
> HNmets nipencraBiieHUE O 3aKOHE OOJIBILIMX YHMCEN KaK O MPOSIBJIEHUHU

3aKOHOMEPHOCTH B CJIy4YailHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YHCEI B
pUpoJie U OOIIIeCTBE.
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TEMATUYECKOE NMNIMAHUPOBAHUE

7 kjaacc

(34 yaca; 1 yac B Hej1eJI10)

Haszeanue pazoena
(memwt) Kypca (uucno Ocnoesnoe codepicanue OcnoegHbvle 6U0bl 0esAmMeNTbHOCHIU 00YUAIOUUXCA
uacoe)
IIpencraBienne IlpeacraBnenue JaHHBIX B TaOnuOax. OcBauBaTh croco0bI NPEACTABICHNS CTATUCTUYECKNX JAHHBIX W YUCIOBBIX MaCCHUBOB
JAHHBIX [IpakTnueckue BBIYMCICHUS 1O TaONWYHBIM | C MOMOILBIO TAaOMUIl M JUAarpaMM C HCHOJIb30BAHMEM AaKTyalbHBIX M BAKHBIX JaHHBIX
(7 v) naHHeiM.  M3Bineuenne W uwHTepnperanus | (aemorpadpuueckue AaHHBIC, MPOU3BOJICTBO MPOMBIIIICHHOW M CEIbCKOXO3SHCTBEHHON
TaOJMYHBIX JAHHBIX. MIPOAYKILHH, OOIIECTBEHHBIE U IPUPOIHBIC SIBICHUS).
ITpaktuueckas padora «TaGmuis). H3yyaTb MeToabl pabOTHl ¢ TAOJIMYHBIMU U TPaQUUECKUMU NPEACTABICHUAMH JTaHHBIX
I'paduueckoe mpencraBieHUe JAHHBIX B | ¢ TOMOIIBIO HU(PPOBBIX PECYPCOB B XO/I€ MPAKTUYECKUX PAOOT
BUJIC KpPYTOBBIX, CTOJIOMKOBBIX (CTOJOYATHIX)
quarpamMM. UYTeHHE M ITOCTPOEHHUE JHarpamM.
[Ipumeps! nemMorpaduyeckux JuarpamMmm.
[Tpaktuueckas pabora «/luarpaMmmbi»
OnucartenbHasi Hucnosble HaOOPBHI. Cpennee OcBauBaTh MOHATHSL: YUCIIOBOM HAOOP, Mepa LIEHTPAIBHOMN TeHCHIIUU (Mepa LIEHTPa),
CTATHCTHKA apu(pMeTHIECKOE. B TOM 4HCJIE cpeliHee apu(pMEeTHIECKOe, METUaHA.
8 u) Mennana YHCIIOBOTO Habopa. OnucpIBaTh CTATHCTUYECKUE JaHHBIE C TOMOIIBIO CPEAHEro apu(METHYECKOTO W
YcToluuBOCTL MEIUAHEL. MeauaHbl. Pemare 3aaun.
IIpakTrueckas pabota «Cpennue H3yuyaTh cBoiicTBa CpeHUX, B TOM YHCIIE C MIOMOMIBbIO LU(POBBIX PECYPCOB, B X0/
3HAYCHUS. MIPAKTUYECKUX PadoT.
HawnGonpimee w HauMeHbllee 3HAYEHUS OcBanBaTh MOHSITHSI: HaHOOJbIlleE W HAUMCEHBIIIEE 3HAYCHUS UYUCIOBOTO MACCHBA,
quciaoBoro Habopa. Pazmax pa3mMax.
Pemath 3amauu Ha BbIOOp criocoOa OmMCaHMS JAHHBIX B COOTBETCTBUHU C MPHUPOAOH
JTAHHBIX U TENSIMHU UCCIIETOBAHUS
Cayuaiinas CrnyuaiiHass HW3MEHYMBOCTH  (IIPUMEPHI). OcBauBaTh MOHATHSA: YaCTOTA 3HAYEHWH B MACCHBE JIAHHBIX, TPYIITUPOBKA JaHHBIX,
U3MEHYHBOCTH Yacrota 3HaueHMI B MaccHUBe JaHHBIX. | THCTOTpaMMa.
(6 4) I'pynnuposka. ['mcrorpammel. Crpouts ¥ aHAJM3HPOBATH THUCTOTPAMMBI, NOAOMPATH TOAXOASIIMI  Iar
IIpakTuueckas pabora «CryuaitHasi | TpyIITHPOBKH.
M3MEHUYUBOCTB) OcBauBaTh rpaduuecKie NpeCTaBICHUS Pa3HbIX BUIOB CIy4aliHONW NM3MEHUYMBOCTH, B

TOM YHCJIC C IIOMOIIBIO ].[H(l)pOBI:IX PECypcCoB, B XOJC HpaKTH‘leCKOﬁ pa6OTI>I

61




Haszeanue pazoena
(memwt) Kypca (yucno

OcHoenoe cooepicanue

OcHogHble 8UObl OeamenbHOCHU 00YUAIOUUXCA

uacoe)
BBenenne B TeopuHio I'pad, Bepmmna, pebpo. IlpencraBnenue OcBauBaTth nonsTus: rpad, BepmmHa rpada, pedpo rpada, creneHb (BaJCHTHOCTh
rpajgos 3amagyd ¢ momomeio  rpada.  CTemeHb | BEpITUHBI), ICTh U [IAKI.
4 v) (BamenTHOCTH) BepmuHBL Ymcio pébep u OcBanBaTh MOHSITHUSI: TTyTh B Tpade, dHIEpoB myTh, 00X0 rpada, OPUCHTHPOBAHHBIN

cyMmapHas crenieHb BepinH. Llens u nuko. [yt
B rpade. IlpemcraBmenne o CBS3HOCTH Tpada.
Oo6xon rpacda (dtimepoB myth). llpencraBnenue
00 OpHEHTHPOBaHHBIX Tpadax

rpad.

PeimaTh 3a1a4n Ha TOMCK CyMMBI CTETIEHEH BepInH rpada, Ha mouck odxoma rpada, Ha
MOKCK MYTeH B OPHEHTHUPOBAHHBIX Tpadax.

OcBanBaTh cnoco0bI TPEACTABICHUS 3a7ad M3 Kypca anreOpbl, TEOMETPUH, TCOPUU
BEPOSITHOCTEH, APYrHX MPEIMETOB C MOMOIIbIO rpadoB (KapThl, CXEMBbI, DIIEKTPUICCKUE
neny, GYHKIMOHALHBIC COOTBETCTRHSI) Ha MpUMEpax

BepositHoCTb N
4acToTa CJIy4ailHOTr O
co0bITHS

(44)

Cry4yaiiHBIH OTBIT W CIy4YailHOE COOBITHE.
BepositHocTh W uactoTa  coObITHA.  Poib
MaJIOBEPOSATHBIX M TPAKTUYECKU JOCTOBEPHBIX
coOBITHH B TIpupojae U B obmiecTBe. MoHeTa u
UIPAJIbHASL KOCTh B TEOPUU BEPOSITHOCTEN.

OcBanBaTh MOHSITHSI: CIYYaHHBIA OMBIT M CIyYalHOE COOBITHE, MAaJIOBEPOSTHOE H
NPaKTHYECKHU JIOCTOBEPHOE COOBITHE.

H3yuaTh 3HAYUMOCTH MAaJIOBEPOATHBIX COOBITHI B TPUPOAE M OOIIECTBE HAa BAXKHBIX
npuMepax (aBapuH, HECUYaCTHBIE CITy4ad, 3alliTa IMepCOHANbHON HH(pOpManuy, nepeaada
JTAHHBIX).

IIpakTnueckas pabora «Yacrora H3yuaTh posib KJIIACCHYECKUX BEPOSITHOCTHBIX Mojesneil (MOHeTa, WrpajibHas KOCTh) B
BBIMAZICHUS OpJIay TEOPHUH BEPOSITHOCTEH.
Haéuonath U M3y4aTh 4acTOTY COOBITHH B MPOCTBHIX SKCIIEPUMEHTaX, B TOM YHCIE C
MIOMOIIIBIO IIU(POBBIX PECYPCOB, B X0JI€ MPAKTUIECKON pabOThI
O000menne, KOHTPOJIb IIpencraBnenne naHHbIX. OnucarenbHas IloBTOPSITH H3yYEHHOE U BLICTPAMBATDL CUCTEMY 3HAHUIA.

(CRY)

CTaTUCTHUKA. BepOSITHOCTI) cnyqaﬁnoro COOBITHS

Pemiath 3agaumM Ha TpenCTaBICHHE M ONMCAHME AAHHBIX C TOMOIIBIO H3YyYCHHBIX
XapaKTEePHUCTHUK.

OO0cyxk1aTh NpUMePBl CIYYalHBIX COOBITHH, MAJIOBEPOATHBIX M MPAKTHUECKU
JIOCTOBEPHBIX CIy4YalHBIX COOBITHH, MX POJIM B IPUPOJIE M KHU3HH YEJIOBEKa.
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8 Ki1acce

(34 yaca; 1 yac B Hej1eJI10)

Haszeanue pazoena
(memuwt) Kypca (uucno
uacoe)

Ocnoenoe codepicanue

OcHnoegHble 6UObL 0eAMeTbHOCHIU 00YUAIOUUXCA

IloBTOpeHne kKypca 7 [IpencraBnenne maHHBIX. OmnucaTenbHAsS IToBTOPATH U3yUYEHHOE U BBICTPAUBATH CUCTEMY 3HAHUM.
KJiacca CTaTHCTHKA. Crnyyaitnas WU3MEHYHMBOCTb. Pematp 3aga4m Ha TpeACTaBICHHE W ONHCAHUE JAHHBIX C IOMOLIBI0 H3YyYEHHBIX
4 v) CpeiHue YnCcI0BOro Habopa. XapaKTEPUCTHUK.
Cnyuaitaple  coObITHS.  BepostHocTH | PewaTs 3a1aum Ha OpeCcTaBlICHUE IPYIIUPOBAHHBIX JAHHBIX U OMUCAHUE CIIy4YailHOU
gacToTel. Kiaccmdeckne  Mozaenw  TEOpUH | M3MEHUMBOCTH.
BEPOSITHOCTEW: MOHETA U UrPAJIbHASL KOCTh Pemath 3agaym Ha oOIpeleNeHHE 4YacTOThl CIyYalHBIX COOBITHH, OOCYXIeHHE
NPUMEPOB CITyYaHBIX COOBITHI, MAJIOBEPOSTHBIX M MPAKTUYECKU JOCTOBEPHBIX CIIyYaiHBIX
COOBITHI, UX POJIH B IPUPOJIE U XKHU3HU YEIOBEKa
OnucarenbHas Ortxitonenust. Jucnepeus uncioBoro Habopa. OcBauBaTh NOHSTHSA: AWUCIEPCHS M CTAHAAPTHOE OTKJIOHEHHE, HCIIOJIB30BaTh JITH
CTATHCTHKA. CranmapTHOe OTKJIOHEHHE YHMCIOBOTO Habopa. | XapaKTePUCTHKH JJIsl ONTUCAHUS PACCEUBAHMUS TaHHBIX.
PaccenBanme JaHHBIX JlnarpaMMbl paccerBaHHUs BoiiBurath rumote3bl 00 OTCYTCTBMM WM HIMYMU CBSI3M 10 JHarpaMmam
4 4) pacceuBaHusl.
CTpOHTI) JuarpamMmbl paCCCUBAHUA 110 UMCIOIIUMCA JaHHBIM, B TOM YHCJIC C ITIOMOUILIO
KOMIIbIOTEPA

Mmuo:xecTBa (4 4)

MHO0keCcTBO, TOJMHOXKeCTBO. Ormepariu Haj

MHOKECTBAMHU: OOBEIUHEHHE, TIepecevueHue,
JIOIIOJIHEHUE.

CpoiicTBa omnepaluii HaJ MHOKECTBAMM:
[IePEMECTUTENBHOE, coueTaTeabHoe,

pacrnpenenuTeabHOe, BKIFOUSHHS.
I'paduaeckoe mpeacTaBICHUE MHOKECTB

OcBauBaTh NOHATHSA: MHO)KECTBO, YJIEMEHT MHOXKECTBA, IOJMHOXKECTBO.

BbInoIHATH OnepanuM HaJ MHOXECTBAaMH: 00bEJUHEHHE, TIEpecedeHUE, JOIOTHEHHE.

Hcnonb30BaTh CBOMCTBA: NMEPEMECTUTEIBLHOE, COUYETATEIBHOE, PACIIPENEIUTEIBHOE,
BKJIFOYECHHUS.

Hcnoab3oBaTh rpaduyueckoe MPeICcTaBICHUE MHOXKECTB IPH ONHCAHMU pEeajibHBIX
MIPOIIECCOB U SIBJIICHU, TIPU PEIICHUH 32124 U3 JIPYTHX YUEOHBIX MPEIMETOB U KypCOB

BeposiTHOCTB
CJIYYaHHOro cOObITHS
(6 1)

OnemeHtapuble  coObiTua.  CiyuaiiHble
coObITHsL. braronpusarcTByIonye 1eMeHTapHbIe
coObiTust. BepositHocTH CcOOBITHH. ONBITHL €

PaBHOBO3MOKHBIMHU 3JIEMEHTAaPHBIMU
coObITHsIMU. CityyaiiHBIN BBIOOD.

[IpakTnueckas pabota «OmbITHI c
PaBHOBO3MOKHBIMHU 3JIEMEHTapHBIMU
COOBITHSIMIY

OcBauBaTh MOHATHS: DJIEMEHTAPHOE COOBITUE, CITy4allHOE COOBITHE KaK COBOKYITHOCTh
OJIarONPHUATCTBYIOIIUX  AJIEMEHTAPHBIX COOBITHH, pPaBHOBO3MOXHBIE 3JIEMECHTapHbBIC
COOBITHSL.

Pemate 3amaum Ha BBIYHCICHHE BEPOSATHOCTEH COOBITUH 1O BEPOSITHOCTSM
3JIEMEHTAPHBIX COOBITUH CITy4alfHOTO OTIBITA.

Pemiats 3amauMm  Ha BBIUKCICHUE BEPOSTHOCTEH COOBITHMIA B  ONBITax C
PaBHOBO3MO>KHBIMH JIEMEHTAPHBIMH COOBITUAMH, B TOM YHCIIE C TIOMOIIBI0 KOMIIBIOTEPA.

I[IpoBoANTH M U3yYaTh ONMBITHI C PABHOBO3MOXXHBIMHU AJIEMEHTAPHBIMH COOBITHUSAMHU (C
HCIIOTH30BAaHUEM MOHET, WTPAbHBIX KOCTEH, APYTHX MOJeNeH) B XOIe MpPaKTHUYCCKOM
paboTHI
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Haszeanue pazoena
(memwt) Kypca (yucno

OcHoenoe cooepicanue

OcHogHble 6UObL OeAMETbHOCHU oﬁyuammuxc;t

uacoe)
BBegenne B Teopuio HepeBo. CBoiicTBa aepeBa: €IUHCTBEHHOCTh OcBauBaTh MOHATHS: JIEPEBO Kak rpad Oe3 IHKIa, BUCSYAs BepliuHa (JIUCT), BETBb
rpagos Iy TH, CYIIECTBOBAHNE BHUCSUYEH BEPIINHBI, CBSI3b | IepeBa, IyTh B JepeBe, THaMETp JepeBa.
4 v) MEXIy YHCIOM BEpPIIMH H YHCIOM pE&oep. HN3yuaTh cBoiicTBA JiepeBa: CyIIECTBOBAHUE BUCAYEH BEPIIUHbBI, €TUHCTBEHHOCTD MyTH

HpaBI/IJ'IO YMHOXCHUA

MEX/Ty JIByMsI BEPITUHAMH, CBSI3b MEXK]Iy YUCIIOM BEPIIIMH U YUCIOM pEOEp.

Pemath 3a7aum Ha TOWCK W TIEPEUUCICHHE IyTed B JiepeBe, ONpPEIEIICHUE YHCIa
BepIIUH WM pédep B aepeBe, 00Xoa OMHAPHOTO JepeBa, B TOM UYHCIC C IMPUMCHECHHEM
[paBUjIa YMHOXEHUS

Cayuaiinbie cOObITHS
(8 1)

[IpotuBomONOXKHOE CcOOBITHE. JlMarpamma
Oiinepa. O0beIMHEHHE U TTepeceueHIe COOBITHH.
HecoBMecTHBIE coOBITHSA. DoOpMyra CIOXKEHUS

BEPOSITHOCTEM. [IpaBuno YMHOKEHHUS
BEPOSITHOCTEH. VYcnosuas BEPOSITHOCTb.
HeszaBucumeble COOBITHSL. IIpencraBnenue

CIIy4alfHOTO SKCIICPUMEHTA B BHJIC JIEpPEBa

OcBauBaTh MOHSATHSI: B3aMMHO TPOTHUBOIIOJIOXHBIE COOBITHSA, ONEpaluu Hal
COOBITHAMH, O0BETMHEHHE U TIepecedeHre COOBITHI, quarpamma Ditnepa (Diinepa-Benna),
COBMECTHBIE U HECOBMECTHBIE COOBITHL.

H3yuaTh TeopeMbl O BEpOSITHOCTH OOBEIUHEHHUS IBYX COOBITHI ((hOPMYIIBI CIIOKESHHUS
BEPOSTHOCTEH).

Pemiath 3agaum, B TOM 4YHCJI€ TEKCTOBBIE 3aJaud Ha OINPENEJICHHE BEPOSTHOCTEH
00bEIMHEHUS U TIEPECCUCHHSI COOBITHIA C TIOMOIIBIO YMCIIOBOW NIPSIMOH, Tuarpamm Diijiepa,
(hOpMYJIBI CIOKEHUS BEPOSITHOCTEH.

OcBauBaTh NMOHATHUS: MPABWIO YMHOXEHHUS BEPOSITHOCTEH, YCIIOBHAsi BEPOSITHOCTH,
HE3aBHCHUMbIE COOBITHS IEPEBO CITYYaifHOTO OMBITA.

H3yuaTh cBoiicTBa (onpeieieHus) He3aBUCUMBIX COOBITHIA.

PemiaTh 3a1aum Ha onpesieieHUE 1 MCIIOIb30BAHUE HE3aBUCUMBIX COOBITHI.

PemiaTh 3a1a4u Ha NOUCK BEPOSTHOCTEH, B TOM YHCJIE YCIOBHBIX, C UCIIOJIb30BAHUEM
JlepeBa ClIy4aliHOTO OIbITa

O0001meHne, KOHTPOJIb
(44)

[IpencraBnenne nmanHbIX. OnucaTenbHas
craructuka. ['padpl. BeposTtHOCT ciyvaiftHOro
COOBITHSL. DIeMEHTbl KOMOMHATOPUKHI

IToBTOPATH U3YUEHHOE U BHICTPAUBATH CHCTEMY 3HAHUM.

Pemats 3agaumM Ha NpPEICTaBICHUE U OMNMCAHHUE JAHHBIX C IMOMOILIBIO H3YUYEHHBIX
XapaKTEPUCTHK.

Pemarp 3agaum ¢ npuMeHEeHHEM TpadoB.

Pemarth 3a1a4n Ha HaX0XJICHHUE BEPOSATHOCTH CIIYYaliHOTO COOBITHS MO BEPOSITHOCTSIM
3JIEMEHTApHBIX COOBITHIA, B TOM YHCIIC B OIBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU
COOBITHSIMH.

Pemath 3a1a4u Ha HAXOXKICHUE BEPOSITHOCTEH O0BETMHECHUS U TIEPECEUCHUST COOBITHIHA,
B TOM YHCJIE HE3aBHCHMBIX, C HCIOJIb30BAaHUEM TIpa)UUeCKUX MPEJCTABICHUN U JepeBa
CIIy4ailHOro ombITa.

Pematp 3amaum Ha TIepeunciieHne KOMOWHANWK (Ymcia IepecTaHOBOK, dYHCTa
COUCTaHMI1), HA HAXOXKJICHHE BEPOATHOCTEH COOBITHI C MPUMEHEHHUEM KOMOWHATOPUKU, B
TOM YHCIIE C UCTOIb30BaHUEM TpeyrojbHuka [lackans
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9 kJjacc

(34 yaca; 1 yac B HeJeJI10)

Haszeanue pazoena
(memuwt) Kypca (uucno
4acoe)

Ocnoenoe codepicanue

OcnoesHbvle 6UObl 0esAmeTbHOCHU 00YUAIOUUXCS

IloBTOpenne kypca 8

IIpencraBnenne maHHBIX. OnucaTenbHAS

HOBTOpﬂTb N3Y4YCHHOC U BBICTPAUBATH CUCTEMY 3HaHMI.

KJiacca cratuctuka. Omepanuu  Hax  COOBITHUSMH. Pemate 3a5a4m Ha IpeICTaBICHUE U ONMCAHNE TaHHBIX.
4 4) HesaBucumMocts cOOBITHI Pemarth 3a1a4n Ha HAXOXKJCHHUE BEPOSTHOCTEH OOBEAMHEHUS U TICPECEUCHUS COOBITHH,
B TOM 4YHCJI€ HE3aBUCHMBIX, C MCIOJb30BaHHUEM IpadUyecKux MpeICTAaBICHUI U JepeBa
CIIy4aiiHOTO OTbITA.
Pemath 3agauM Ha mepevyHcIcHHE KOMOMHAIMK (YMcia MEepecTaHOBOK, YHCIa
COYETaHMI1), HA HaXOXKJCHHUE BEPOSTHOCTEH COOBITHH ¢ MPUMEHEHUEM KOMOWHATOPHKH, B
TOM YHCJIE C HCIIOJIb30BaHUEM TpeyronbHuKa [lackans
DJIeMeHTBI KomOunaropHoe mNpaBUIO  YMHOKCHHMS. OcBauBaTh NOHATHS: KOMOMHATOPHOE MPAaBWIO YMHOXKEHUS, YIOPAJOYECHHAs Iapa,
KOMOHMHATOPUKH [epecranoBku. @akropuan. CoueTaHus U YUCIO | TPOWKa OOBEKTOB, IEpecTaHOBKA, (akTopuan dYuWcia, coYeTaHWe, YHUCIO COYCTaHUH,
44 COYETaHUH. TpeyronbHUK ITackans. | Tpeyronbauk Ilackans.
[IpaxTHueckas pabora «Bpruncnenue Pemare 3ama4m Ha MNepedMCIIEHHE YIOPSJOYEHHBIX Nap, TPOEK, MNEpedHCICHHE
BEpOATHOCTEH c MCIIOJIb30BaHUEM | MEPECTAHOBOK U COYETAHUH 3JIEMEHTOB Pa3TUYHBIX MHOMXKECTB.
KOMOHMHATOPHBIX byHKINH IEKTPOHHBIX Pemath 3agauym Ha TpPUMEHEHHE YHCIAa COYETAaHWH B ainreOpe (CoKpaméHHoe
TaOJIUI yMHOXeHHe, 0nHOM HproToHa).
PemaTth, npuMeHsiss KOMOMHATOPUKY, 3aJa4ll HA BBIYUCICHHE BEPOSTHOCTEH, B TOM
YHCIIe C TIOMOIIBIO DJICKTPOHHBIX TaOJIHIL B X0/I€ MPAKTHYECKOH padOThI
I'eomeTpnueckas I'eomeTpuyeckast BepossTHOCTh. CiryuaitHbIN OcBauBaTh NOHATHE FEOMETPUUYECKON BEPOSTHOCTH.
BEPOSITHOCTH BBIOOp TOYKM W3 (QUTYpHl Ha IJIOCKOCTH, U3 PemiaTh 3aga4M Ha HaXOXXJICHHUE BEPOSTHOCTEH B ONBITAaX, MPEICTABUMBIX KaK BBIOOD
(4 v) OTpe3Ka, U3 AYTH OKPYKHOCTH TOYEK U3 MHOTOYTOJIbHUKA, KPYTa, OTPe3Ka MITH JYTH OKPYKHOCTH, YHCIOBOTO MTPOMEKYTKA

HUcneitanuss bepryaim
6)

Ucnpitanne. Ycenex u Heynaya. Cepust
WCIBITAaHUI [0 mepBoro ycnexa. Mcmeltanus
bepaymm. BeposTtHOCTH COOBITHII B cepuu
HclbITaHUui bepHysum.

[IpakTnueckas
bepnymm»

pabora  «MchpiTaHus

OcBauBaTh MOHSTHS: WCIBITAHUE, JIEMEHTAPHOE COOBITHE B HCIBITAHWUHU (YyCHEeX U
HeyaJa), cepust UCIBITAaHUH, HACTYIUICHHE MIEPBOT0 ycrnexa (Heyauun), Cepusi UCIbITAHUI
bepuymm.

Pemarp 3ama4um Ha HAXOXK/JCHHE BEPOSTHOCTEH COOBITUH B CEpPUM HCHBITAHHHA [0
IIEPBOrO yCIieXa, B TOM YHCJIE€ C NpPUMEHEHHEeM (OPMYJBI CyMMBI TE€OMETPHUYECKOH
IIPOTPECCHUHU.

Pemath 3agaum Ha HAXOXICHHE BEPOATHOCTEH AJIEMEHTAPHBIX COOBITHHA B CEpPUHU
ucnbITaHuil bepHynu, Ha HaXO0XKACHUE BEPOSTHOCTH OIMPEACIEHHOIO YHUCIA YCIIEXOB B
cepuu ucnbITaHui bepHymnu.

H3yuath B Xo/ile MPaKTHYeCKOW PaGoOThl, B TOM YHCIC C IMOMOIIBIO HUPPOBBIX
pEeCypcoB, CBOMCTBA BEPOSITHOCTH B CepUM UCTIbITaHU bepHyu
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Haszeanue pazoena
(memwt) Kypca (yucno
4acoe)

Ocnoenoe cooepicanue

OcHogHble 6UOBL OeAMETbHOCHU oﬁyuammuxc;z

CayyaiiHasi BeJMYHHA
69

CnydaifHasi BeTUYMHA U paclpeneacHue
BEpoATHOCTE. MareMaTudeckoe OXuJaHue U
JIMCTiepcHsi CilydyaHOW BeluuuHbl. [IpumMepsl
MaTEeMaTUYECKOT0 0KHTaHUS KaK
TEOPETUIECKOTO CPEHETO 3HAUCHHUS BETMIUHBI.

[lonstne o 3akoHe OOJBIIUX YHCET.
N3mepenne BeposTHOCTEH C MOMOIIBIO YacTOT.
[IpumeHeHne 3aKkoHa OOJIBIIUX YUCEIT

OcBouTh NOHATHSA: ClydYaiiHas BeJUYMHA,
pacriipeniesieHle BepOSITHOCTEH.

H3yyaTh U 00cyxk1aTh NpUMEPBl JUCKPETHBIX M HENPEPHIBHBIX CIIyYalHBIX BEIUYMH
(poct, Bec 4Yeno BEKa, YUCIECHHOCTb HACENEHUs, APYIME€ H3MEHUMBLIE BEIIMYUHBI,
paccMaTpUBaBILIMECS B Kypce CTaTHCTHKH), MOAEIBHBIX CIy4YalHBIX BEJIMYUH, CBSI3aHHBIX
CO CITy4aliHBIMM ONbITaMU (OpocaHue MOHETBI, UTPAIbHONW KOCTH, CO CIIy4aiiHbIM BBIOOPOM
U T. IL.).

OcBauBaTh MNOHSTHSI: MaTeMaTHYECKOE OKUJAHWE CIyYailHOW BEIMYMHBI Kak
TEOPETUUECKOE CpeJHee 3HAueHHe, AMCHEePCUsl CIy4alHOW BEJIMYMHBI KaK aHaJIoT
JIUCTICPCUH YUCIIOBOTO HAOOPA.

Pemath 3agaum Ha BBIYMCICHHE MATEMaTHUECKOTO OXHJAHHS U JIUCIICPCUU
JUCKPETHOM CITyyaillHOM BEMMYMHBI 1O 33JaHHOMY PACHpEACICHUIO, B TOM YHCIE 3a/ad,
CBSI3aHHBIX CO CTPaxXOBAHUEM U JIOTEPESMHU.

3HaKOMHUTbCSI C MareMaTH4eCKUM OXHIaHMEM W JIHCIepCHeld  HEKOTOPBIX
pacrmpe/iesieHHid, B TOM YUCIIe PacIpe/ieleHus] CyqaliHOW BEJIMYMHBI «UUCIIO YCIIEXOBY B
cepuu ucnblTaHui bepryiu.

H3yuaTh 4acTOTy COOBITHS B MOBTOPSIONIMXCS CIYYaHHBIX OINBITAX KaK CIy4aiHYIO
BEJINYHHY.

3HAKOMMTBCS C 3aKOHOM Oonblnx 4ucen (B ¢popme bepHysum): npu GoibIIOM YHCTe
OIIBITOB YacTOTa COOBITHS OJIM3Ka K €r0 BEPOATHOCTH.

PemaTh 3a1a4n Ha M3MEPEHUE BEPOSITHOCTEH C MOMOIIBIO YaCTOT.

3HAQUECHHUE CIIy4allHOM BEJIUYMHBI,

O0001menne, KOHTPOJIb
(10 v)

[IpencraBnenne maHHbIX. OnucaTenbHAS
CTaTUCTHKA. BeposTHOCTDH ciryuaifHOro cOOBITHSL.
DOneMeHTHI KOMOMHATOPHUKH. Crnyuaitabie
BEJIMYMHBI U PaCIpeIesIeHuUs

IToBTOPATH U3YUEHHOE U BHICTPAUBATH CHCTEMY 3HAHUM.

PemaTs 3apauu Ha npeACTaBlICHUE U OMMCAHUE TAHHBIX.

Pemath 3agauuM Ha HAXOXXICHUE BEPOATHOCTEH COOBITHIA, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOXXHBIMH  DJICMCHTAPHBIMU  COOBITHSIMH, BEPOSITHOCTEH OOBCAWMHECHHS U
IepeceueHrss COOBITHN, BBIYHCISATH BEPOSITHOCTH B OIBITaX C CEPUSAMHU CITyYalHBIX
HCITBITAHUH
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