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PabGouass mporpamma mo ydeOHOMY mpeamery «MaremaTuka» oOecredrBacT
JOCTIDKEHUS TUITAHUPYEMBIX pe3yJbTaTOB OCBOCHUS OCHOBHOM 0Opa3oBaTelbHOMU
porpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHUs W pa3pabaThbIBa€TCSI Ha OCHOBE
TpeOOBaHMII K pe3ylbTaTaM OCBOCHHS OO0pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO
o01ero oOpa3oBaHus.

INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo maremaTtuke uisi oOydarommxcs S5—9 KiaccoB pa3paboTaHa
Ha ocHoBe PI'OC OOO. B mporpamme no MareMaTHKe YY4TE€HbI MJEU U TOJOKEHHUS
KoHueniuu pa3Butus MaTeMatudeckoro oopazoBanus B Poccuiickoit deneparuu.

[IpenMeToM MaTeMaTUKHU ABISAIOTCSA (DyHIaMEHTAJIbHbIE CTPYKTYpPBhI HAIIETO MUPA —
IPOCTPAHCTBEHHBbIE (OPMBI M KOJIMYECTBEHHBIE OTHOIICHHUA (OT MPOCTEHUIIUX,
YCBaMBAEMbIX B HEMOCPEICTBEHHOM OIIBITE, O JOCTATOYHO CIIOXKHBIX, HEOOXOAUMBIX
JUIS pa3BUTHUSl HAyYHBIX U MPUKIAJHBIX Uaei). MaTtemaTnueckue 3HaHusl 00ecreunBaroT
NOHUMAHUE NPHUHIMIOB YCTPOWCTBA M MCIOJb30BAHHUS COBPEMEHHOW TEXHUKH,
BOCIIPUSITUE W HHTEPIPETALNIO COLMUAIBHOW, HSKOHOMHYECKOH, MMOJUTHYECKON
uH(pOpMaIK, TAIOT BO3MOXHOCTh BBIINOJHATH PAcu€Thl M COCTABIATH AITOPUTMBI,
HAXOAUTh U IPUMEHATH (POPMYJIbI, BIAAETh MPAKTHUYECKUMU PUEMAMU T€OMETPHUUECKUX
U3MEPEHU U IMOCTPOEHUM, YUTaThb MHGPOpPMAIIUIO, MPEICTABICHHYIO B BUAE TaOJMII,
auarpaMMm U TpadUKOB, JKUTh B YCJIOBHUAX HEONPEAEIEHHOCTH M IOHMMATh
BEPOSITHOCTHBIN XapakTep CIy4ailHbIX COOBITHH.

N3yuenne mareMatuku GOpMUPYET y OOyJarOIIMXCsSd MaTeMaTUYeCKUN CTUIIb
MBIIUICHUS, TPOSABIISIONINICS B ONpeAeNéHHBIX YMCTBEHHBIX HaBblkax. OOydaromuecs
OCBaMBAIOT TaKWE NPUEMBI M METOJbl MBIIUICHUS, KaK WHIYKUUS W JACIyKUHUA,
00001IeHNe ¥ KOHKpEeTHU3allMsl, aHaJIu3 U CHUHTE3, KJIacCHU(pUKalusi U cUCTeMaTU3alus,
abctparupoBaHue u aHajaorus. OObeKThl MATEMaTHUECKUX YMO3AKITIOUSHUM, paBUiIa UX

KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOEHUM, CIIOCOOCTBYIOT
BbIpaOOTKE yMeHUsl (POpMyYIHpOBaTh, 0OOCHOBBIBATH U JOKA3bIBATh CYXKICHHS, TEM
caMbIM Pa3BUBAIOT JIOTUYECKOE MbllUIeHHE. M3yueHne MaTeMaTuku 0OecreuynBaeT
(opMHUpPOBaHUE AITOPUTMUYECKON KOMIIOHEHTBI MBILUIEHNUS U BOCIIUTAHUE YMEHUM
JEUCTBOBAaTh MO 3aJaHHBIM  QJITOPUTMaM, COBEPIIECHCTBOBATH  W3BECTHBIE U
KOHCTPYHPOBaTh HOBBIE. B mpoliecce pemieHus 3a1a4 — OCHOBOM yueOHOU AESITETLHOCTH
Ha YpOKax MaTEeMaTHKHU — Pa3BUBAIOTCS TBOPUECKAS U MPUKIIAJAHAS CTOPOHBI MBIIIIJICHHUSL.
OOy4eHue maTeMaTUKe 1a€T BOBMOXHOCTb Pa3BUBATh y 00y4arOIUXCsl TOYHYIO,
panyoHaIbHYI0O U UHPOPMATUBHYIO pe€yb, YMEHUE OTOMpaTh HamOoJiee MOJXOISIINE

A3BIKOBbIE, CHMBOJIMUYECKUE, Ipa)UUECKue CPEJICTBA /Il BBIPAXKEHUS CYXKACHUN U
HarJIsTHOTO UX IIPEICTABIICHU.

[Ipn u3y4eHMM MaTeMaTUKH OCYIIECTBISIETCS 00Ilee 3HAKOMCTBO C METOJaMU
MO3HAHUs JIEUCTBUTEIBLHOCTH, MPEACTABICHUSIMU O MPEIMETEe U METOAaX MATEMATHKH,
UX OTJIMYUU OT METOJIOB JPYTUX €CTECTBEHHBIX U T'YMaHUTAPHBIX HAYK, 00 OCOOEHHOCTSAX
NPUMEHEHUSI MATEMATHUKU JIJISl PEILICHUS HAYYHbIX U MPUKIAIHBIX 33/1a4.



[IpuoputeTHBIMH 1IEIIMH OOy4Y€HUs MareMaTtuke B 5-9 Kiaccax SBISIOTCA:

dbopMHUpOBaHUE IEHTPATBHBIX MAaTEMaTUYECKUX TMOHSITUH (YUCIIO0, BEIMUUHA,
reoMeTrpuueckas Qurypa, mnepeMeHHas, BEpPOATHOCTh, (PYHKIIHUS), 00€CIeUnBAIOIINX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMaTUYECKOI0 00pa30BaHus 00 yqaroluXCs;

NOJIBEICHUE OOYYaIOMMXCAd Ha JOCTYIHOM [UJIi HHMX YPOBHE K OCO3HAHUIO
B3aMMOCBS3U MAaTEMATUKU U OKPYKAIOUIEro MUpa, TOHUMAHUE MaTeMaTUKH KaK 4acTH
O0IIIe# KyJIbTYPHI YEIOBEUECTBA;

pa3BUTHE WHTEIUICKTYAIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH O00ydJaromumxcs,
MO3HABATEIbHON AKTUBHOCTH, UCCIEAOBATEIBLCKUX YMEHUW, KPUTUUYHOCTU MBIILICHUS,
MHTEpeca K U3Y4CHUIO MaTEMAaTHKH,

dbopmupoBanue (GYHKIIMOHATHLHOM MaTEMAaTUYECKOM TPAMOTHOCTH: YMEHHS
pacrno3HaBaTh MPOSIBICHUS] MAaTEMAaTUYECKUX MOHATHM, OOBEKTOB U 3aKOHOMEPHOCTEU
B peaJbHBIX JKU3HEHHBIX CUTYAlUsX U NPU U3YYCHHH JPYTUX YYEOHBIX IMPEAMETOB,
NPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEpHOCTeW, (OpMylIMpoBaTh HMX Ha S3bIKE
MaTeMaTUKU U CO3/laBaTh MAaTEMaTUYE€CKUE MOJICTH, MPUMEHSATh OCBOCHHBIN
MaTeMaTUYeCKUil ammapaT [Jisi pelieHUusT MPaKTUKO-OPUEHTUPOBAHHBIX  3ajady,
WHTEPIPETUPOBAThH U OLICHUBATH MOJTYyYECHHBIC PE3YJIbTATHI.

OCHOBHBIC JTMHUH COACPYKAHUS ITPOrpaMMBI IT0 MaTeMaTrke B 5—9 kimaccax: «Uwucna
U BBIUMCIEHUS», «Anredpa» («AnreOpandyeckue BBIPOKEHUS», «YPaBHEHUS W
HEPaBEHCTBAY), «DyHKIUNY, «I"eomeTpus» («I'eomeTpruyeckue GUrypbl U KX CBOUCTBAY,
«M3mepeHre TeoMeTpUYEeCKUX BeTU4YNH»), «BeposTHOCTh M CTaTHCTHKa». JlaHHbBIE
JMHUU Pa3BUBAIOTCA TMapaJUIeIbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOW JIOTHKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JIPYroi, a B TECCHOM KOHTAKTE U B3aUMOJCHCTBUM.

CopepxaHue mporpaMmbl 0 MareMaTHKe, pacnpeaeaéHHoe Mo rogaM oOydeHus,
CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIUITHAILHBIM
BolpocamM  oOydJaromuecsi — oOpaijajiuch  HEOAHOKpPAaTHO, 4YTOOBI  OBJIQJICHUE
MaTeMaTUYECKUMHU TOHSTUSMU WM HABBIKAMHU OCYIIECTBJISIIOCH TMOCIEAOBATEIBLHO H
MOCTYNATEIbHO, C COONIOACHUEM TMPHUHIIUIIA TMPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKIIFOUAJIUCh B OONIYI0 CHCTEMY MaTeMaTHYECKUX TMPEACTaBICHUN O0ydJaromuxcs,
pacmupsis 1 yriryossisi €€, 00pa3yst IpOYHbIE MHOXECTBEHHBIC CBSI3H.

B cootBerctBun ¢ ®I'OC OO0 martemaTuka SBISETCS 0053aTe€IbHBIM YUEOHBIM
MIPEeIMETOM Ha YpOBHE OCHOBHOTO 00miero oOpaszoBanms. B 5—-9 kimaccax maremarunka
TPaIUIIMOHHO N3Yy4aeTCsl B paMKaXx CIEAYIOIINX YUeOHBIX KYpCOB: B 5—6 Kiaccax — Kypca
«Maremartukay, B 7-9 kiaccax — KypcoB «Anredpa» (BKIItOUas 3JIEMEHThI CTATUCTUKHU U
Teopur BeposiTHocTel) u «l'eomerpus». llporpamMmoil Mo MaTeMaTUKE BBOJMTCS
CaMOCTOSITEIbHBIN y4eOHbINH Kypc «BepOSTHOCTh U CTATUCTHKAY.

OO0mee 4MCIO YacoB, PEKOMEHJIOBAHHBIX I M3y4EeHHUs MareMaTuku (0a30BbIN
YpOBEHb) Ha YPOBHE OCHOBHOTrO oOImero obpazoBanms, — 952 wyaca: B 5 kiacce —
170 gacos (5 yacoB B Hezenio), B 6 kimacce — 170 wacos (5 yacoB B Henento), B 7 Kiacce —
204 yaca (6 yacoB B Hezien0), B 8 kiacce — 204 yaca (6 4acoB B HeJEN0), B 9 kiacce —
204 yaca (6 4acoB B HEIEIIIO).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUASA

N3ydeHne MareMaTuku Ha YpOBHE OCHOBHOI'O OOIIEr0 OOpa3oBaHUs HAIPaBJICHO
Ha JIOCTIDKEHHE OOYYaroNIMMUCSA JIMYHOCTHBIX, METANPEIMETHBIX M MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJITATOB OCBOCHHS YU€OHOTO MpEeIMETa.

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE  pe3yJibTaThl  OCBOCHMS  MpPOrpaMMbl [0  MaTeMaTUKE
XapaKTEepU3YIOTCSA:

1) maTpuoTHYEeCKOe BOCIIUTAHHE:

MPOSIBIICHUEM HHTEPECA K MPOLUIOMY M HACTOSIIEMY POCCUUCKOW MATEMATHKH,
LIEHHOCTHBIM OTHOUIEHHEM K JOCTHMKEHHUSAM POCCHMCKUX MAaTEMATUKOB U POCCHMCKOU
MaTE€MAaTHYECKOM IIKOJIbI, K HCIOJIb30BAHUIO ATUX JOCTHKCHUW B JPYyrUX HayKax U
MIPUKIIATHBIX cepax;

2) rpaxaaHcKoe W TyXOBHO-HPABCTBEeHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIIIOJIHEHHIO 00SI3aHHOCTEN IpaXkIaHNHA U pealn3alyy ero 1pas,
NPEICTaBIICHUEM O MAaTEMAaTHUYECKHMX OCHOBaX (DYHKIMOHHPOBAHUS Pa3JIMYHBIX
CTPYKTYP, SIBJIGHUH, IPOLIEYp I'PaXxaaHCKOro o0OiecTBa (HalpuMep, BBIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXACHHMIO 3THUECKUX NpOOJIeM, CBA3aHHBIX C IPAKTUYECKUM
IPUMEHEHUEM JIOCTH)KEHHMI HAyKH, OCO3HAHMEM Ba)XHOCTH MOPAIbHO-3TUYECKUX
IPUHIUIIOB B AESITEIBHOCTH YU4EHOTO;

3) TPyA0BO€E BOCTIMTAHNE:

YCTAHOBKOM HA AaKTUBHOE YYacTHE€ B PEUICHWHM MPAKTHUYECKUX  3a]ad
MaTeMaTUYECKOM  HAIMPABIEHHOCTH, OCO3HAHMEM  BAXXHOCTH  MAaTEMaTUYECKOIO
o0pa3oBaHMsT Ha NPOTSKEHUH BCEH JKHU3HHM [JIsl YCHEHNIHOW MpodecCHoHaIbHON
NEeSTEIbHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM U
MOCTPOECHUEM HWHIUBUAYAIbHOM TpaeKTOpuM OOpa30BaHUA M KU3HEHHBIX IIJIAHOB
C y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) rcTeTHYECKOE BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJbHOMY M 3CTETHMUYECKOMY  BOCIPHUSTHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/Jay, pEIICHUH, pacCyKIECHUM, YMEHHUIO BHJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) eHHOCTH HAYYHOT 0 TO3HAHMSL:

OpUEHTAlMeEN B AESITEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX MIPEICTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKa, MPUPOAbI U OOIECTBa,
NOHMMAHUEM MaTeMaTHYeCKOM HAyKH KakK C(epbl YEJIOBEUECKON AESTEIIbHOCTH, ITAllOB
e€ pa3BUTUS M 3HAUMMOCTU JUIsl Pa3BUTHUS LIMBWIM3ALMH, OBJAJCHHEM SI3bIKOM
MaTeMaTUKU M MaTeMaTUYECKON KyJIbTYpOH KaK CPEACTBOM MO3HAHUS MHpA,



OBJIaACHHUCM HpOCTGﬁHIHMPI HaBBIKaMH I/ICCJ'IGI[OB&TCJILCKOﬁ ACATCIBbHOCTH,

6) pu3uveckoe BocnuTaHue, (OPMHUPOBaAHWE  KYJbTYPbl  3A0POBbA W
IMOLMOHAIBLHOIO 0J1aroNoJIy4us:

TOTOBHOCTBIO IPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEPECaX CBOETO 3/I0POBbS,
BEJICHUSI 3JI0pOBOTO 00pasa KW3HHM (30pOBOE MUTaHWE, COATIAHCUPOBAHHBIN PEKUM
3aHATHH U OTAbIXA, pEryJisipHas Gu3nuecKkas akTUBHOCTH ), CHOPMHPOBAHHOCTHIO HABBIKA
peduiekcuy, TpU3HAHMEM CBOEro IpaBa Ha OMIMOKY M TaKOro >K€ IpaBa JPyroro
YeII0BEKa,;

7) PKOJI0rH4ecKoe BOCIIUTAHHE:

OpHMEHTalMell Ha TPUMEHCHHE MaTeMaTHYeCKUX 3HAHWH U1 pEIIeHUs 3aaad
B 00JTACTH COXPAHHOCTH OKPYXKAOIICH Cpe/ibl, MITAHUPOBAHUS MTOCTYITKOB U OLIEHKU UX
BO3MOJKHBIX TTOCIEACTBHIA JUIS OKPY)KAIOIIed Cpeibl, OCO3HAaHHEM TJI00ATBLHOIO
XapakTepa KOJIOTHYECKUX MPOOIJIEM | MyTeH UX PEIIeHUs;

8) amanTamusi K H3MEHSIOIIAMCS YCJIOBUSAM COIHAJIBLHOW W IPUPOTHOM Cpeabl:

TOTOBHOCTBIO K JIEVCTBUSAM B YCIIOBHUSIX HEOINPEIEIEHHOCTH, MTOBBIIIEHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO IEATEIbHOCTb, B TOM YHCJIE YMEHHUE
YUUTBCS Y APYTHX JIIOJIeH, MPUOOpeTaTh B COBMECTHOM JI€ATEIbHOCTH HOBBIE 3HAHMS,
HAaBBIKM U KOMIIETEHLIUH U3 OMbITA APYTHX;

HEOOXOJIMMOCTBIO B (POPMUPOBAHUHU HOBBIX 3HAHUMU, B TOM 4yHuCie (GOPMYIUPOBATH
UJIeU, TIOHSITHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM UMCIIE paHee HE U3BECTHBIX,
O0CO3HaBaTh Ae(UIIMTHI COOCTBEHHBIX 3HAHUW M KOMIETEHTHOCTEH, TJIAHUPOBATH CBOE
pPa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATHh CTPECCOBYIO CUTYalMIO0, BOCHPUHHUMATh CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEOYIOMIMI KOHTPMEP, KOPPEKTUPOBATHh MPUHUMAECMbIE PEIICHUS
U IeUCTBUS, GOPMYITUPOBATH U OIEHUBATH PUCKH U TTOCJIECTBUS, (POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbTaTte ocBO€HUS MPOrpaMMBbI 110 MAaTEMAaTUKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHusi y oOydvarouierocs Oyayr cOpMUpOBaHbl METANpPEeIMETHbIE Pe3yJIbTaThl,
XapaKTepU3YIOIIHUECs OBJIAJICHUEM YHUBEPCAIBLHBIMU IMO3HABATEIILHBIMU JIEUCTBUSIMH,
YHUBEPCAIbHBIMU ~ KOMMYHUKATUBHBIMM ~ JEHCTBUSMH M YHUBEPCAJIbHBIMU
PETYISTUBHBIMU JIEHCTBUSIMHU.

Ilo3HaBaTebHbIE YHUBEPCAJbHbIE YUeOHbIE JeiCTBUS
ba3oBble Jiornyeckue qeicTBUA:

BBIIBISITH W XAPAaKTEPU30BaThb CYHIECTBEHHBIE IPU3HAKKM MaTEMAaTHYECKUX
OOBEKTOB, MOHATHUN, OTHOIIEHUN MEXAY MOHATUSAMHU, (HOPMYIUPOBATH ONpEAETICHUS
MOHSTUH, YCTaHABJIMBATh CYIIECTBEHHBIM TMPU3HAK  KIACCU(PUKAIIMK, OCHOBAHUS
JUTsl 000OIIEHUSI U CPaBHEHUSI, KPUTEPUHU IPOBOAMMOrO aHAIIN3a;

BOCIIPUHUMATb, POPMYIUPOBATH U MPE0oOPa30BBIBATH CYKIEHUS: YTBEPAUTEIbHBIC



Y OTpULIATENIbHBIE, €AUHUYHBIC, YACTHBIE U 001IUE, YCIOBHBIC;

BBISBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBA3M M  IPOTHBOPEUMS
B (akTax, JaHHBIX, HAOJNIOJEHUSX M YTBEPXKICHUSAX, Mpelyiaratb KpUTEpUU
JUISI BBISIBJICHHSI 3aKOHOMEPHOCTEN U IIPOTHBOPEUYUN;

JIEJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, 1€ YKTUBHBIX 1 UHIYKTUBHBIX
YMO3aKIIFOUEHNUM, YMO3AKJIFOUYECHUH 10 aHAJIOTUH;

pa3dupaTh  J10Ka3aTeJbCTBA MAaTeMaTUYECKUX  YTBEpXKIACHUN  (IpsMble U
OT TMPOTUBHOrO), MPOBOAUTH  CAMOCTOSITEILHO  HECJOXHBIE  JOKa3aTeIbCTBa
MaTeMaTU4yecKuX (PaKToB, BBICTpAUBATh APryMEHTALIMIO, TPUBOJIUTH MPUMEPHl U
KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXK/ICHUS;

BbIOMpaTh croco0 pelieHus yueOHOM 3a7aun (CpaBHMBATh HECKOJIbKO BAPUAHTOB
peleHusi, BbIOUpaTh Hanbosee MOAXOASIINN ¢ YIETOM CaMOCTOSTENbHO BBIJEIEHHBIX
KPUTEPHEB).

Bba3oBble ucciienoBarejbCcKue 1eMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUM HMHCTPYMEHT IO3HaHMS,
dbopMyIHpOBaTH BOMPOCHI, (DUKCUPYIOIIHE TTPOTUBOPEUHE, IPOOIEMY, CAMOCTOSTETHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, (POPMHUPOBATh TUIIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIMI0, MHEHUE;

IPOBOJIUTH [0 CAMOCTOSTENILHO COCTABICHHOMY IUJIaHY HECJIOKHBIA IKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHKE MO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYECKOro 00bEKTa,
3aBUCUMOCTEN OOBEKTOB MEXKIY COOON;

CaMOCTOSITeTLHO  (OPMYITMPOBATH OOOOIIEHHS W BBIBOJLI IO peE3yJibTaTaMm
MPOBEIEHHOTO HAOJIOJCHUS, UCCIIEIOBAaHUS, OLIEHUBATh JOCTOBEPHOCTH MOIYYEHHBIX
pe3yJbTaToOB, BRIBOJOB M O0O0OIICHUH;

IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKKe BBIABUTATH
MIPENIIOJIOKEHHUS O €T0 PA3BUTHU B HOBBIX YCJIOBHUSX.

Pabora ¢ unpopmanmueii:

BBISIBJISITh ~ HEJIOCTATOYHOCTb UM M30BITOYHOCTh  MHGOpPMAlUM,  JAHHBIX,
HEOOXOJIMMBIX JIJIsl PEllIeHUs 3a1a4H;

BBIOMpaTh,  AHANM3UPOBATh,  CUCTEMATU3UPOBATb W  HHTEPHPETUPOBATH
uHdOpMAIINIO Pa3IMYHbIX BUAOB U POPM IIPE/ICTABIICHHUS;

BEIOMpaTh (hOpMy TIpeACTaBICHHS HHOOPMAIINHN U WLTIOCTPUPOBATH PEIIacMbIe
3aJja4M CXeMaMH, THarpaMMamMu, HHOU rpaduKoil 1 mX KOMOWHAIIUSMU;

OLICHUBATh HAJIEKHOCTh MH(POpPMALIMM 10 KPUTEPUIM, MPEIJI0KEHHBIM YUUTEIIEM
WM CPOPMYITUPOBAHHBIM CAMOCTOATEIHHO.

KoMMyHuKaTHBHbIC YHMBEpPCaJbHbIe y4eOHbIC 1eiCTBUSA:

BOCIIPUHUMATh U (POPMYIHPOBATH CYXACHHS B COOTBETCTBUU C YCIOBUSIMHU H
LEJIAIMHM OOILEHUs, SICHO, TOYHO, IPaMOTHO BBIP@XKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX
Y IIUCbMEHHBIX TEKCTAaX, JaBaTh IOSCHEHU 110 XOAY PELIECHUs 3aa4l, KOMMEHTHPOBATh



NOJTyYEHHBIN Pe3ysbTar;

B XOZ€ OOCYXIEHHUs 3a/laBaTh BOIPOCHl MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOJieMBbl, pelaeMol 3ajjaud, BbICKA3blBaTh WUJEU, HAICJICHHbIE HA TOUCK pEILIEHUs,
COIIOCTABJIATh CBOM CYXACHUS C CYXACHUSAMU JPYTHX YYaCTHHUKOB JHUajora,
OOHapYyXUBaTh pa3jIMYUe U CXOJICTBO MO3UIUH, B KOPPEKTHOU (hopme (popmyImpoBaTh
pa3HorJjacusi, CBOM BO3PAKEHUS;

OpPEJCTABJIATh PE3yJbTaThl pEIIeHUsl 3a/layd, 3KCIEpUMEHTa, HCCIeI0BaHus,
MPOEKTa, CaMOCTOSTENIbHO BbIOMpPaTh (opMar BBICTYIUIEHHS C Y4€TOM 3ajad
Mpe3eHTAIMU U 0OCOOEHHOCTEH ayaUTOpHUU;

NOHUMAaTh U UCIIOJIb30BaTh MPEUMYILIECTBA KOMAHIHON U MHAMBUAYAIbHON PaOOTHI
IPU pelICHUU y4eOHBIX MaTEMaTHUECKUX 3a7ay;

MPUHUMATh 1E€JIb COBMECTHOM JI€ATEIbHOCTH, IUIAHUPOBATh OPraHU3ALMIO
COBMECTHOW pabOThI, pacpeessaTh BUABI padOT, JOTOBAapUBATHCS, 0OCYKIATh MPOIECC
U pe3ysbTaT paboThl, 0000aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (0OCYXIeHHs, OOMEH MHEHHUSIMH,
MO3TOBBI€ LUTYPMBI U APYTHUE), BBIIOIHITH CBOIO YacTh pabOThl U KOOPIUHUPOBATH CBOU
JEICTBUSI C APYTUMU WIEHAMU KOMaH/bl, OLICHUBATh KAU€CTBO CBOETO BKJIaJa B OOIIMA
IPOAYKT IO KPUTEPUSM, CHOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aUMOJICHCTBUSI.

PerynsitTuBHbIC YHUBeEpCAJIbHbIE Y4eOHbIC HeHCTBUS
Camoopranmzanmsi:

CaMOCTOSITEJIbHO COCTABJIAThH IUIAH, AITOPUTM PEIICHUs 3aayu (WM €ro 4acTh),
BbIOMpATh Crnoco0 peuieHusi ¢ y4ETOM HUMEIOIIHUXCS PECcypcoB M COOCTBEHHBIX
BO3MO)XHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATh BAapUAHTHI PEUICHUN C Y4ETOM
HOBOU MH(OPMAITUH.

CaMOKOHTPOJIb:

BJIAJIETh CIOCO0AaMU CaMOINPOBEPKH, CAMOKOHTPOJIA TIpollecca W pesysbTaTa
pelIeHus MaTeEMaTUYECKOM 3a/1auu;

OpEeIBUIETh TPYAHOCTHU, KOTOpPHIE MOI'YT BO3HHUKHYTh MpPHU pEIICHUM 3a]layH,
BHOCUTh KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJIEHHBIX
OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjbTaTa JEATEIbHOCTH IIOCTABJICHHOW WEIU U
YCIIOBUSAM, OOBSICHATh NPUUYUHBI JIOCTHXKCHHUS WM HEJOCTKEHUS UENH, HaXOJIUTh
OLIMOKY, J1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI IO MAaTEMAaTHUKE IMPEICTaBIICHBI
0 To/IaM OOyUYEHHUsI B CICAYIOIIUX pa3iesiaX MPOrpaMMbl B paMKaX OTACIbHBIX YIEOHBIX
KypcoB: B 5—6 kiaccax — kypca «Marematukay, B /—9 kiaccax — KypcoB «Amnredpay,
«I"'eomeTpus», «BepoATHOCTb U CTATUCTUKAY.



PABOYASA NTIPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KIIACCAX

INOACHUTEJIBHAS 3AIIMCKA

[IpuoputeTHBIMH 1ESIMH OOy4YEHHs MaTeMaThuke B 5—6 Kiaccax SBISIOTCS:
poAoHKeHHE (POPMUPOBAHUS OCHOBHBIX MAaTEMAaTUYECKHX TOHSTHH (YUCIO,
BEJIMYMHA, TeoMeTpuyeckas Qurypa), oOecneunBalmMX MTPEEMCTBEHHOCTh U

MEPCIIEKTUBHOCTh MaTEMaTUYECKOT0 00pa3oBaHus 00yJaroNuXCs;

pa3BUTHE WHTEIJICKTYAIbHBIX M TBOPYECKUX CHOCOOHOCTEH O0OydJarommxcs,
MO3HABATEIbHON AKTUBHOCTH, HCCIIEIOBATEIIbCKUX YMEHUM, MHTEpeca K H3Y4YCHUIO
MaTeMaTUKH;

NoJIBe/IcHHE OOY4YalIIMXCSd Ha JOCTYHOM [UJIsi HHUX YpPOBHE K OCO3HAaHHUIO
B3aMMOCBSA3U MAaTEMATUKN U OKPYXKAIOIIETO MUPA;

dbopmupoBanue (YHKIIMOHAIBLHOM MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacno3HaBaTh MaTeMaTHYeCKUE OOBEKThl B pEAIbHBIX JKU3HEHHBIX CHUTYAlMSX,
MPUMEHSITh OCBOEHHBIE YMEHHUS ISl PEIICHHS] MPAKTHUKO-OPUEHTUPOBAHHBIX 3ajady,
MHTEPIPETUPOBATh IMOJTYYEHHBIE PE3YJIbTAaThl U OLCHUBATh MX HAa COOTBETCTBHE
IIPAKTUYECKON CUTYyaIUU.

OcHOBHBIE JMHUHM COJIEp)KaHUs Kypca MaTreMaTuku B 5—0 Kiaccax —
apudmeTryeckass 1 TEOMETpPUYECKasi, KOTOpPbIE Pa3BUBAIOTCS MapalIeIbHO, KaxKiaas
B COOTBETCTBUHU C COOCTBEHHOHM JIOTMKOM, OJHAKO, HE HE3aBHCHMO OJHA OT JIPYIroW,
a B TECHOM KOHTaKTe€ W B3auMOeHCTBUM. Takke B Kypce MaTeMaTHUKH MPOUCXOAUT
3HaKOMCTBO C AJIEMEHTaMH aJreOpbl U OMUCATEILHON CTATUCTHKH.

N3ydenue apupmMernyeckoro marepuaia HAYMHACTCS CO CHCTEMATH3alluu |
pPa3BUTHS 3HAHUW O HATYPAIbHBIX YUCIIaX, MOJYYCHHBIX HA YPOBHE HAYaIbHOTO OOIIEro
oOpazoBanusi. I[lpm 5TOM COBEpIIICHCTBOBAHWE BBIYUCIUTEIHLHONM TEXHUKH U
dbopMUpOBaHHWE  HOBBIX TEOPETHMUECKHMX  3HAHUM  COYETaeTCs C  Pa3BUTHEM
BBIYHCIIUTEIPHOW KYJIbTYpPhl, B YAaCTHOCTH C OOyYEHHEM MPOCTEHIINM mpuéMam
OPUKUAKA W OLIEHKH PE3yJbTATOB BbIYKCICHUNW. M3ydyeHHE HaTypaJbHBIX YHCEN
poAobKaeTcs B 6 Kilacce 3HAKOMCTBOM C HAUaJIbHBIMU MOHSTHSIMU TEOPUU IETUMOCTH.
Hauwaso n3ydeHnnst OOBIKHOBEHHBIX M JECATUIHBIX IPOOEH OTHECEHO K 5 Kiaccy. ITo
NEPBBIN ATANl B OCBOCHUU JPOOEH, KOT1a MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH UJIESIMHU,
NOHATUAMHU TeMBL. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX APOOEH B MOJHOM 00BEME
IPEIIIECTBYET U3YUCHUIO ACCITUUHBIX IPOOEH, YTO 1IETECO00Pa3HO C TOUKU 3pEHUs
JIOTUKHU W3JI0’)KEHHSI YHUCIIOBOM JIMHUM, KOTJa MpaBuja JEUCTBUN C JECATUYHBIMU
JPOOSIMU MOXKHO OOOCHOBATH YK€ M3BECTHBIMHM aJTOPUTMAMU BBITIOJHEHUS JEWCTBUMA
C OOBIKHOBEHHBIMHU JAPOOSIMHU. 3HAKOMCTBO C JECATHYHBIMHU JIPOOSIMHU PACIIUPUT
BO3MOXXHOCTH JJII TIOHUMAaHUsI 00YYarolUMUCS TIPUKIIAIHOTO MPUMEHEHUS] HOBOM
3aMUCHU MPU U3YYEHUU JPYruX MNPEAMETOB M TPU MPAKTUYECKOM HCIOJIb30BAHUM.
K 6 kiaccy oTHec€H BTOpOM ATam B U3y4EHUU JAPOOEi, rie MPOUCXoIuT
COBEPILIEHCTBOBAHME HABBIKOB CPABHEHUS U MPeoOpa3zoBaHusl 1poOei, OCBOCHHE HOBBIX

BBIYUCIIUTENBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYKMCICHUH, B TOM YUCIE
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3HAaYEHUW BBIpAKEHUH, COAEpKAIUX U OOBIKHOBEHHBIC, W JIECATUYHBIC JpoOH,
YCTAHOBJICHUE CBSI3€W MEX]ly HUMHU, pAaCCMOTPEHUE MPUEMOB PEILICHU 3a/1a4 Ha IpOoOHu.
B nauane 6 kiacca mpoucXoUT 3HAKOMCTBO C IMOHSATHEM MPOIICHTA.

Oco0EeHHOCTBIO M3YYEHUS TTOJIOKUTEILHBIX U OTPUIIATEILHBIX YUCE SBJISIETCS TO, YTO
OHHU TaK>K€ MOTYT pacCMaTpUBaThCA B HECKOJBKO 3TarnoB. B 6 kiacce B Havaie nu3ydeHus
TeMbl «llo10XKUTeNTbHBIE M OTPULATENbHBIE YHCIIay BblaeseTcs noarema «lLlenbie uncnay,
B paMKax KOTOPOM 3HAKOMCTBO C OTPHUIATEIbHBIMU YHCIAMH U JEUCTBUSIMU
C TIOJIO’KUTENTbHBIMU M OTPULIATESIHHBIMU YHCIIAMH ITPOUCXOANUT HA OCHOBE COZIEPKATENBHOrO
MO0/X0/a. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE IMO3HAKOMUTH OOYUAIOIIMXCS TPAKTHYECKU
CO BCEMHM OCHOBHBIMHU IMOHSITUSMH TEMbl, B TOM 4YHUCJI€ M C MpaBWJIaMH 3HAKOB
TIPY BBITIOJTHEHUH apu(PMeTHUeCKnX JAeHCTBUN. M3yueHne palmoHaIbHBIX YMCeIT Ha ATOM HE
3aKOHYHUTCS, a OYEeT MPOIOJLKEHO B Kypce aJireOphl / Kiacca.

[Ipn oOydeHHM pEIIEHHIO TEKCTOBBIX 3a7ad B 9—0 Kiaccax HCMONb3YIOTCS
apudmernaeckue nmpuéMel pemrenus. [Ipy 0TpaboTKe BHIYUCIUTEIBHBIX HABHIKOB B 5—6
KJIaccax pacCMaTPUBAIOTCS TEKCTOBBIE 33J1a4M CJACAYIOIINX BUOB: 3aJ]a4 HA JIBUYKEHUE,
Ha YacTH, HA MTOKYTIKH, HA Pa0OTY U MPOU3BOJAUTEIILHOCTh, HA MTPOLIEHTHI, HA OTHOIIICHHUS
u npornopiuu. OOyJarommecss 3HaKOMATCS ¢ IpuéMaMu pelIeHHs 3a1ad nepedopomM
BO3MOXXHBIX BapUAHTOB, ydaTcs paboTarth ¢ uHGOpMaIMeil, mpeacTaBieHHOH B (hopme
Ta0JIUI UK JTUarpamM.

B mporpamme ydyebHoro kypca «Maremaruka» HpeaycMOTPeHO (OpMHpPOBaHUE
MPOIEAEBTUYECKUX AIreOpandecKuX MpeacTaBileHuid. bykBa Kak CMMBOJ HEKOTOPOIO
Yyciia B 3aBUCUMOCTHM OT MaTE€MaTU4YeCKOro KOHTEKCTa BBOJMUTCS IOCTEIEHHO.
bykBeHHasi CUMBOJIMKA IIMPOKO MCIOJB3YETCA MPEXKAE BCEro JJIs 3allliCHh OOIIMX
YTBEPXKICHUHN U MPEIIOKEHUNA, GOPMYJI, B YACTHOCTH JIsl BBIYUCIICHUSI TEOMETPUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIIS» YUCIIa.

B mporpamme yuebGHOro Kypca «Marematnka» TpeACTaBlICHA HarJsiHAS
reoMeTpHsi, HamlpaBlieHHAss Ha Pa3BUTUE OOPA3HOIO MBIIIJICHUS, MPOCTPAHCTBEHHOT O
BOOOpaXEHHS, U300pa3UTEIbHBIX YMEHUIM. DTO BaXXKHBIA dTAll B U3YYCHUH T€OMETPHH,
KOTOPBI  OCYILECTBJISIETCS HA  HAIJISIAHO-TIPAKTUYECKOM  YPOBHE,  ONHPACTCA
Ha HarsIHO-0Opa3Hoe MbIIUIeHHWE oOyvarommxcsa. bonpmias poib  OTBOAUTCS
MPAKTUYECKOMN AESTEIbHOCTH, OMBITY, IKCIIEPUMEHTY, MoJierupoBanuto. O0yuarouecs
3HAKOMSTCS C TEOMETPUYECKHUMH (PUrypamMu Ha TJIOCKOCTH M B MPOCTPAHCTBE, C UX
OPOCTEHIIMMHU  KOH(PUTYpalMsIMU, ydarcsl H300pakaTb WX HA HEITUHOBAaHHOW U
KJIETYaTON Oymare, paccCMaTpUBAIOT UX MpoOCTeiiue cBoiicTBa. B mpoliecce nzyueHus
HATJIATHOM T€OMETPUM 3HAHUS, MOJyYEeHHBbIE OOYYaIOIMMUCS HAa YPOBHE HAYAJIBHOTO
o0uiero oopa3zoBaHusl, CUCTEMATU3UPYIOTCS U PACIIUPSIIOTCA.

CornacHo yueOHOMY IJIaHY B 5—0 Kjlaccax M3y4aeTcs MHTErPUPOBAHHBIN MTpeIMET
«MareMaTuka», KOTOpPBIA BKJIIOYAET apu(PMETHUYECKUHd MaTepual M HarJSIIHYIO
IrE€OMETPHIO, a TAKXKE MPOIEIEBTUUECKUE CBEICHUSI U3 aIreOpbl, 3JIEMEHThI JIOTUKU U
Hayasa ONHuCcaTeIbHOW CTaTUCTUKHU.

OO6m1ee ynco 4acoB, PEKOMEHIOBAHHBIX I U3y4eHUsI MaTeMaTuku, — 340 4acos:
B 5 kimacce — 170 yacos (5 wacoB B Hemenmo), B 6 kiacce — 170 gacos (5 yacoB B HeeIi0).



COJAEP KXAHUE OBYYEHUSA
5 KUIIACC

HarypanbHble ynciia 1 HyJIb

Harypanbnoe uwmcno. Psn Harypanpabix uncen. Ywmcmo 0. M3oOpaxkeHue
HATypaJbHBIX YHCEJl TOUKAMHU Ha KOOPJIUHATHOM (YHMCIIOBOM) TIPSIMOIA.

[losunnoHHass cucrema cyuciieHUs. Pumckas Hymepauuss Kak IPUMED
HEIO3UIIMOHHOW CUCTEMBI CUUCiIeHud. JlecsaTuyHas cucTtemMa CYUCIICHMUS.

CpaBHEHHE HATYpAJIbHBIX YHCEJ, CPAaBHEHHE HATYpaJbHBIX YHUCEI C HYJEM.
Crioco6s! cpaBHeHUs. OKpyTiIeHHE HATYpaIbHBIX YUCEIL.

CrnoxxeHrne HaTypaJbHBIX YUCEN, CBOMCTBO HYJS MPH CIOXKEHUU. BplunTaHue Kak
neiicTBre, oOpaTHOE CIOKEHUIO. Y MHOKEHUE HATypalbHBIX YHCEN, CBOMCTBA HYJS U
CAMHUIBI TPU YMHOXEHHHM. JlemeHue Kak JelcTtBUe, OOpaTHOE YMHOXKEHHUIO.
KoMmrmoneHTs! neiicTBui, cBsI3h Mexay HUMH. [IpoBepka pe3ynabTara apuMeTHIeCcKOro
nevictBusi. I[lepemecTuTellbHOE M COYETATEIBLHOE CBOMCTBA (3aKOHBI) CJIOXKEHUS U
YMHOXEHUS, pacipeieTUTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHHUS.

Hcnonb3oBanue OyKB Juisi 00O3HAUEHUsI HEU3BECTHOTO KOMIIOHEHTa W 3alluCu
CBOMCTB apu(PMETHUUECKUX JIEHCTBUN.

JlenuTenu U KpaTHbIE YKCIIA, pa3iloKeHUe Ha MHOXUTENU. IIpocTeie U cocTaBHbBIE
yucina. [Ipuznaku genmumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoMm.

CrerneHp ¢ HaTypaJbHBIM NOKa3aTejaeM. 3aluCh YHCIa B BUJIE CYMMBI pa3psaHbIX
CJIaracMalX.

UucnoBoe BbIpakeHUE. BpluncieHrne 3HAYEHUN YMCIOBBIX BBIPAXKEHUU, MOPSIOK
BBIITOJIHEHUSL NIEUCTBUU. VICHONBb30BaHWE NpPHU BBIUUCIEHUSAX IEPEMECTUTENBHOTO H
COYETATEIbHOI'O CBOMCTB (3aKOHOB) CJIOXKEHUS M YMHOXXEHHS, paclpeieauTebHOTO
CBOMCTBA YMHOKECHHUS.

Jpoon
[IpencraBnenue o apoOU Kak crocobe 3amucu 4acTh BennuuHbl. OOBIKHOBEHHEIC

npo6u. [lpaBunbHbIe W HempaBuibHBIE IpoOu. CMemaHHas ApoOb, TMPEACTABICHUE
CMEIIaHHOW ApoOW B BUAC HEMPABWIBHOW APOOM W BBIICICHHUE IEJI0M YacTH YHCIIa
W3 HEmpaBWILHON npobu. M3o0pakenwe apoOel ToYyKaMu Ha YHUCIOBOM MPSMOM.
OcHoBHOe cBoicTBO ApoOu. Cokpamienue apobeit. IlpuBenenue npoOu K HOBOMY
3HaMmeHareno. CpaBHEHUE APOOEH.

CrnoxxeHue W BbIYMTaHUE JpoOei. YMHOXKEHUE W JejleHue ApoOei, B3auMHO-
oOpaTHble 1poou. HaxoxxaeHue 4acTu 1esoro u 1eaoro mo ero 4acTu.

Hecatuunas 3anuck JpoOeid. IlpencraBieHune pAecATUUHOW JpoOM B BHUIE
OOBIKHOBEHHOU. M300pakeHne AECATUYHBIX OpOOEH TOYKaMM HAa YHMCIOBOM MPSIMOM.
CpaBHeHUE JECATUYHBIX APOOECH.

ApubdmMernueckue NEUCTBUS C ACCITUYHBIMU Ipo0siMu. OKpyrieHue JeCITUIHBIX
Tpo0Oei.
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Penienne TekCTOBLIX 3a1a4

Pemenne TeKCTOBBIX 3a/1au apu(METHUYSCKUM CIIOCOOOM. PerieHue JIormaecKkux
3amau. Pemenue 3amad mepebopoM BcCeX BO3MOXKHBIX BapwaHTOB. Vcmonb3oBaHue
MIPU PEIICHUU 3a/1au TaOJUIl U CXEM.

Pemenue 3agay, comepxainx 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIIMYUHBI: CKOPOCTb,
BpEMsI, PAcCTOSAHUE, LI€HA, KOJMYECTBO, CTOMMOCTh. EIWHUIIBI U3MEPEHUsS: MaCChI,
00BbEMa, 1IeHBI, PaCCTOSTHUS, BpeMEHH, CKOPOCTH. CBSI3b MEXy SIUMHHUIIAMUA U3MEPCHHS
KaK0W BEJIMUUHEI.

Pemienrie 0CHOBHBIX 3aj1a4 Ha APOOH.

IIpencraBienne JaHHBIX B BUIE TAOJHII, CTOJOYATHIX JHATPAMM.

Harusgnasi reomerpus

Harnsanele npeacrasnenus o ¢urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
JIyd, YIroJl, JIJOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. YT0iI. [IpsAMoii, OCTpbId, Tyron
Y pa3BEPHYTHIN YIJIBI.

JlnuHa oTpe3ka, METpPHUYECKHE €OUHUIbI UIMHBL J[IMHA JOMaHOoH, nepuMmeTp
MHOTOYroJibHUKa. MI3MepeHue 1 MoCTPOEHHE YIIIOB C TOMOLIbIO TPAHCIIOPTUPA.

Harnanuele mnpeacraBieHuss O @urypax Ha IJIOCKOCTH: MHOTOYTOJIbHUK,
NPSIMOYTOJIbHUK, KBaJpaT, TPEYrOJIbHUK, O PABEHCTBE PUTYD.

N3o00paxxenue ¢uryp, B TOM uuciae Ha kierdarod Oymare. Iloctpoenue
KOH(UTypaluil U3 yacTel NpsiMOid, OKPY>KHOCTH Ha HEJIMHOBAaHHOM U KJleT4aTol Oymare.
Hcnonb30BaHUE CBOMCTB CTOPOH M YIJIOB MPSAMOYTOJIbHUKA, KBAAPATa.

[Tnomanmb IPSIMOYTOJIbHUKA U MHOT'OYT'OJIbHUKOB, COCTaBJICHHBIX
U3 TMPSIMOYTOJIbBHUKOB, B TOM uuciie (Uryp, m300pax€HHBIX Ha KJeTdyaTroil Oymare.
EauHub1 n3MepeHns MIIOIIAIH.

Harngnsele npenctaBieHuss O MNPOCTPAHCTBEHHBIX (UIypax: MPsIMOYTOJIbHBIM
napaJenenumnes, Kyo, MHOrorpaHHuku. M300paskeHrne mpocTeHnX MHOTOIPaHHUKOB.
Pa3BépTku kyOa u napamienenunena. Co3ianue Mojieneil MHOrOrpaHHUKOB (13 Oymary,
IIPOBOJIOKH, MJIACTUJIMHA U APYTUX MaTE€pHAIIOB).

O6BEM IPAMOYTOIBFHOTO Mapaiesenuneaa, kyoa. Equnuiisr uamepenus oobEma.

6 KJIACC

HarypajabHbie yuc/ia

ApudmMernueckre JCHCTBUS C MHOTO3HAYHBIMU HATypajbHBIMU YHUCJIAMHU.
UucnoBble BhIpaXEHUs, MOPAIOK TEHCTBUM, MCIONb30BaHUE CKOOOK. Vcmosib3oBaHue
IIPU BBIYUCIECHUAX MEPEMECTUTEIBHOIO M COYETAaTEIBbHOIO CBOMCTB CIHOXKEHHUS H
YMHOXEHUS, paclpeeTUTEILHOI0 CBOMCTBAa yMHOXEHUs. OKpyTriieHHe HaTypaJbHBIX
YHUCell.

Jlenutenu v KpaTHbIC YKCIIa, HAUOOBIITNI 00U AeNUTENh U HAMMEHbBIIIEe 00111ee
KpartHoe. JlenMMOCTh CyMMBI U TPOU3BeACHUs. JleleHne ¢ OCTaTKOM.
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Jpoon
OObIKHOBEHHas1 ApoOb, OCHOBHOE CBOMCTBO JpoOH, COKpaleHue apoOei.

CpaBHeHue U ymnopsaourMBaHue ApoOei. Permenue 3agad Ha HAaXOXKJICHUE 4YacTu
OT IIeJIOT0 M LEJOro mo ero yactu. JpoOHoe 4YuciIo Kak pe3ynbTaT JeICHUS.
[IpeacraBnenue AecATUYHON JpoOU B BHUAEC OOBIKHOBEHHON IpOOM M BO3MOXKHOCTH
MpeACTaBJIeHUS OOBIKHOBEHHOM JpoOU B BHUJIE JCCATUYHOM. JlecsATUUHBIE APOOH U
MeTpuueckasi cuctemMa wmep. ApudMeThyecKre ACHCTBUS M YHCIIOBBIE BBIPAKECHUS
C OOBIKHOBCHHBIMHU M JIECITUIHBIMU IPOOSIMHU.

Otnomienue. [lenenne B janHOM oTHOmIeHnu. Macitab, mponopius. [Ipumenenue
IIPONOPLINH MPU PELUICHUHN 3a]1a4.

[Tonarue npoueHta. Beruucienue mpoueHTa OT BEJIMYMHBI M BEJIUYHUHBI MO €€
NpOLEHTY. BblpaxkeHne NPONEHTOB MAECATUYHBIMU JpoOsmu. Pemenue 3amau
Ha MPOLIEHTHI. BbIpakeHne OTHOIIIEHUS BEJIMYMH B IIPOLICHTAX.

ITostoxkuTEIBbHBIE M OTPULATENbHBIC YHCIA

[TonoxxutenbHble W OTpULATENBbHbIE uMcia. Llenple uymcma. Moayne 4wucia,
reoMeTpUYeCcKas HHTEPIpEeTas Moy ynucia. M300paxkeHne yucen Ha KOOpAUHATHOM
npsmoi. YmucnoBble mpomexyTku. CpaBHeHHE unced. ApupMeTHuecKue IeHCTBUS
C TIOJIO)KUTENBHBIMU U OTPULATEIbHBIMA YHCIIAMH.

[IpsMoyrosibHasE cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHartsel TOYKH
Ha IUIOCKOCTH, abciucca U opauHara. [loctpoeHue Touek U Guryp Ha KOOpIMHATHOU
IIJIOCKOCTH.

BykBeHHbIE BBIPAKECHUS

[IpumeHneHnue OyKB ISl 3alMCH MAaTEMAaTHYECKUX BBIPAKEHUM M TMPEAJIOKEHHM.
CpoiictBa apudMETUYECKUX JCUCTBUN. bDyKBEHHBIC BBIPAKCHHS ¢  YHCJIOBBIE
IIOJICTAHOBKH. DyKBEHHBIE pABEHCTBA, HAXOXKIECHHE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, Gopmysbl mepuMeTpa U IUIOMAAM MPSIMOYTOJIbHHKA, KBajapaTa, oObEMa
napasuienenureaa u Kkyoa.

Penienue TekcTOBLIX 3a71a4

Pemenne TekcTOBBIX 3amayd apudMeTHuecKuM crmocoboMm. PemieHue mormueckmx
3aya4. Pemenue 3a1ay nepebopomM BCeX BO3MOXKHBIX BAPUAHTOB.

Pemenune 3agau, cogepkammx 3aBUCUMOCTH, CBA3BIBAKOIINX BETMYUHBI: CKOPOCTb,
BpEMsI, PaCCTOSIHUE, 1IEHAa, KOJIMYE€CTBO, CTOMMOCTh, IPOU3BOIUTEILHOCTD, BpeMsi, 00bEM
paboThl. EAMHUIIBI U3MEPEHUS: MACChl, CTOUMOCTH, PACCTOSIHUS, BPEMEHU, CKOPOCTH.
CBsi3p MEXY €IUHULIAMY U3MEPEHUS KaXKJI0W BEITUYUHBI.

Pemienue 3amay, CBA3aHHBIX C OTHOILICHUEM, IMPOMOPIUOHAIBHOCTHIO BEJIWYHH,
MPOLICHTaMU; PELICHUE OCHOBHBIX 33J1a4 Ha IpOOU U TIPOLICHTHI.

OueHka W TpPUKUAKA, OKpyrieHue pesyiabrara. CocTaBlieHHE OYKBEHHBIX
BBIPAKEHUH T10 YCIIOBHIO 3a7a4H.

[IpencraBnenue AaHHBIX C MOMONIBIO Tabnui, u auarpamm. CronOuarbie
JAarpaMMbl: YTEHUE U TOCTpOoeHUE. UTEHNE KPYroOBbIX AUarpaMm.
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Harasignasi reomerpus

Harnsgueie npencraBienus o purypax Ha IUIOCKOCTH: TOYKa, IpsiMasi, OTPE3OK,
Jyd, yroJy, JOMaHas, MHOTOYIOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYXKHOCTD,
KPYT.

B3aumHoe pacnosiokeHue JBYX MPSIMBIX Ha TJIOCKOCTH, MapajliejbHbIE MpPSMBIE,
NepHeH UKy pHBIC psMble. VI3MepeHre pacCTOSTHUN: MEXK Ty BYMsI TOUKaMU, OT TOUKHU
JI0 IPSIMOM, JIJIMHA MapIIpyTa Ha KBaJAPaTHOU CETKE.

N3mepenne u mocTpoeHUE YIJIOB C TMOMOIIBI  TpaHcmopTupa. Buabl
TPEYrOJLHUKOB: OCTPOYTOJILHBIN, IPSIMOYTOJIbHBIHN, TYMOYTOJIbHBIN, PaBHOOEIPEHHBIH,
PaBHOCTOPOHHUU. YeThIPEXYTOJIbHUK, IPUMEPHI YETHIPEXYTOIBHUKOB. [IpsIMOYTOIbHUK,
KBaJIpaT: MCIOJIB30BAHME CBOWCTB CTOPOH, YIJIOB, JauaroHaneil. I3oOpaxenwue
TeOMETpUYECKUX (GUTYp Ha HEJIMHOBAHHOW Oymare ¢ HCIOJB30BAHUEM ITUPKYIIA,
JUHENKU, YyroiabHUKa, TpancnopTupa. [loctpoenus Ha kiaeTdyaroi Oymare.

[lepumeTrp mHOroyrospHuKa. [loHsATHE Momanu (GUTYpPHI, €IUHUIBI WU3MEPECHUS
wiomaau. [pubnmxéHHoe u3Mepenue 1iomanu Guryp, B TOM YHUCJIE€ Ha KBaJIpaTHOM
cetke. [TpubnmxEHHOe U3MEpEeHHe NTUHBI OKPYKHOCTH, TUIOIIAAN Kpyra.

CumMeTpus: HEHTpallbHAas1, OCEBAs U 3€pPKajbHAsi CAMMETPHUH.

[TocTpoenue CUMMETPUYHBIX QUTYD.

Harnsnuble npeacTaBieHus 0 MPOCTPAHCTBEHHBIX PUTYpax: Mapaiesenumne, Kyo,
npu3Ma, MUpaMuia, KOHYC, HUIUHAD, ap u chepa. N3o0pakeHne npoCcTpaHCTBEHHBIX
¢buryp. [Ipumeps pa3BEPTOK MHOTOIPAaHHUKOB, UIUHAPA U KoHyca. Co3anue Mojenen
MPOCTPAHCTBEHHBIX PUTYP (M3 OymMaru, poBOJIOKH, MIACTHIIMHA U IPYTHX MaTEpUAJIOB).

[Tonarne o0BEMaA, emuHUIBI H3MepeHUs o00bEMa. OO0BEM NPSIMOYrOJIHLHOTO
napasenenumesna, Kyoa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pe3yabTaThl OCBOCHHUS MPOTPAMMBI y4eOHOrO Kypca K KOHILY
oOy4eHHus B S5 KJiacce:

Yucaa v BbIYUCTCHUSA

[TorumMaTe W TPaBUIBLHO YIOTPEOJATH TEPMHHBI, CBSI3aHHBIE C HATypaJbHBIMU
YHUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU JIPOOSMH.

CpaBHUBaTh U YNOPAJIOUYMBATH HATypalbHbIE YMCIA, CPABHUBATH B MPOCTEHIINX
Cllydasix OObIKHOBEHHBIE IPOOH, AECATUUHBIC TPOOH.

COOTHOCUTH TOUKY Ha KOOPJMHATHOM (YUCIOBOM) TIPSIMOI C COOTBETCTBYIOIINM €i
YUCJIOM M W300pa)xkaTh HATypasbHbIC YMCIA TOYKAMHU Ha KOOPJIWHATHOM (YHCIIOBOA)
IPSAMOM.

BremonuaTe  apudMeTnyeckne  JIEHCTBUS € HATypalbHBIMH  YHCJIAMH,
C OOBIKHOBEHHBIMH APOOSIMU B IMIPOCTEUIITUX CITydasiX.

BrinonHaTh IpoBEpKY, MPUKUIKY pe3yIbTaTa BEIYMCICHUN.

OKpyrasTh HATypaJbHbIE YHCTA.
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Penienne TekCTOBLIX 3a1a4

Pemarp TekcTOBble 3agaud apU(PMETHUYECKHMM CIIOCOOOM M € TIOMOIIBIO
OpPraHU30BAaHHOIO0 KOHEYHOIO Iepedopa BCEX BO3MOKHBIX BAPHAHTOB.

Pemate 3amaum, copepaniue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJINYUHBL: CKOPOCTB,
BpEMs, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb.

Hcnonb3oBaTh KpaTKUE 3alHMCH, CXEMbl, TaONHIbI, 0003HAYEHHUs IMPU PELICHUU
3ajad.

[Tonp30BaThC OCHOBHBIMHU €IMHMIIAMU H3MEPEHMS: LIEHBI, MAacChl, PACCTOSHHSI,
BPEMEHU, CKOPOCTH, BbIPAXKaTh OAHHU €IMHUIIbI BEIMYUHBI Yepe3 IpyTrue.

W3Bnekarp, aHaMM3UpOBaTh, OLEHUBATh HMH(POPMALIMIO, TPEACTABICHHYIO
B Ta0uuLe, Ha CTOJIOYATON AuarpaMMme, MHTEPIPETUPOBATh MPEACTABICHHbBIE JaHHbIE,
UCIOJIb30BaTh IaHHBIE IIPU PEIICHNUHU 33/]a4.

Harasignasi reomerpus

[Tonb30BaThCS TEOMETPUUECKUMU MOHIATUSAMU: TOUKA, pAMasi, OTPE30K, Jyd, Yrod,
MHOTOYT'OJIbHHUK, OKPYHOCTb, KPYT.

[IpyBOomUTh TpPUMEPHI OOBEKTOB OKPYXKAIOIMIETO MHpa, HUMEKIMUX GopMy
W3YYCHHBIX T€OMETPUYECKUX PUTYD.

Hcnonb3oBaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C yIJlaMH: BEpPIIMHA CTOPOHA,
C MHOTOYIOJIbHUKAMHU: YTOJI, BEPIINHA, CTOPOHA, IUArOHANb, C OKPYKHOCTBIO: Paguyc,
JAAMETP, LUEHTP.

N3006paxkaTs n3ydeHHbIE TeoMeTpruiecKue (GUrypbl Ha HEJIMHOBAHHOW U KJIETYaTOU
Oymare ¢ MoMOIIbIO ITUPKYJIIS U TUHEHKH.

HaxomuTh mIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HW3MEPEHHEM C IOMOIIBIO
JIMHEVKH, CTPOUTH OTPE3KH 3aJaHHOU JJIMHBL, CTPOUTH OKPYKHOCTB 33JJaHHOT'O pajinyca.

Hcnonb3oBaTh CBOWCTBA CTOPOH M YIVIOB MNPSIMOYTOJIbHMKA, KBajpaTa IS HX
ITOCTPOEHUS], BBIYMCIICHU TUIOMIAIN U IEPUMETPA.

Boluucnsate nmepumerp W IUIOWAAb KBajpaTa, NpSIMOYTOJIbHHUKA, (QUryp,
COCTaBJIEHHBIX U3 MPSIMOYTOJILHUKOB, B TOM YHCIIe QUTYP, H300paXEHHBIX HA KIIETYATON
Oymare.

[Tonb30BaTbCsi OCHOBHBIMM METPHUYECKUMH E€IMHHUIIAMUA HW3MEpPEHHUS JJIMHBI,
IJIOIAIN; BBIPAXKaTh OJHU €IUHUIbI BEIUYUHBI UEPE3 APYTHUE.

Pacno3naBars mapasienenunesn, KyO, HUCIOIL30BaTh TEPMHUHOJIOTHIO: BEPIIMHA,
pedpo rpaHb, U3MEPEHUs, HAXOUTh U3MEPEHUS MapajuieNenuneaa, Kyoa.

Beruucnare 00bEM  KyOa, mMmapajijienenunena IO 3aJaHHbBIM — H3MEPEHUSIM,
MOJIL30BAThCS €AMHUIIAMU U3MEPEHUS 00BEMA.

Pemare HecnoxHble 3agaud  HA  HU3MEPEHUE TE€OMETPUYECKHX  BEJIWYMH
B MPAKTUYECKUX CUTYALUAX.
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[TpeameTHbIe pe3ysbTaThl OCBOCHHS TPOTrpaMMBl Y4eOHOTrO Kypca K KOHILY
oOydeHus B 6 kJacce:

YucJia v BbIYUCIEHUA

3HaTh W TOHUMATh TEPMHUHBI, CBA3aHHBIE C PA3JIMYHBIMUA BHUJAMH YHCEI H
croco0aMM MX 3aluCH, MEPeXOAUTh (€CIM 3TO BO3MOXKHO) OT OJHOM (hOpMBbI 3amucu
4yucCiIa K APYrou.

CpaBHUBATH U yIOPSOUUBATH 1I€JIbI€ YUCTIa, OOBIKHOBEHHBIC U IECATUYHBIC IPOOH,
CpaBHUBATh YHCJIA OJHOTO M PA3HBIX 3HAKOB.

BrimonHsaTh, couerast yCTHbIC U MUChbMEHHBIE TPUEMBI, apu(METUIECKUE TCHCTBUS
C HAaTypaJbHBIMU W TEJIBIMH YWCJIAMU, OOBIKHOBEHHBIMH W JECATHUYHBIMU APOOSIMHU,
MTOJIOKUTENBHBIMU U OTPULIATEIbHBIMU YHCIIAMM.

BpuncnsaTe 3HA4YEHUS YMCIIOBBIX BBIPAXKECHHM, BBINOJHIATH MPUKUAKY U OLECHKY
pe3yjbTara BBIYUCICHUM, BBINIOJHATHL MPeoOpa3OBaHUs  YMCIOBBIX  BBIPAKECHUM
Ha OCHOBE CBOMCTB apu(METUUECKUX JCHCTBUIA.

COOTHOCHUTH TOYKY Ha KOOPJMHATHOW MPSIMOM C COOTBETCTBYIOIIUM €M YUCIIOM U
n300pakaTh YMCiIa TOYKAMU Ha KOOPJIMHATHOM IPSIMOM, HaXOIUTh MOJTYJIb YHCIa.

COOTHOCHUTBH TOYKH B MPSMOYTOJIBHOW CHCTEME KOOPAWHAT C KOOPAUHATAMU 3TOU
TOYKHU.

OKpyrJTh 1EJIbIe YUCTa U ICCITUYHBIE IPOOU, HAXOAUTh MPUOIMKEHUS YHCE]T.

YuciioBbie U OyKBEHHbIE BBIP A7KCHUSA

[lonumate U ynoTpeOasiTh TEPMUHBI, CBSI3aHHBIE C 3alMChIO0 CTENEHU 4YHUCIA,
HaXOJWUTh KBaJpaT MU KyO uwWcia, BBIYUCIATH 3HAYEHMS] YHCIOBBIX BbIPAXKEHUH,
COJIepKAIIUX CTEIICHU.

[Tonb30BaTbCsl MpPU3HAKAMM JECIMMOCTH, PACKJIAAbIBaTh HAaTypaJbHbIE 4YHCIA
Ha MPOCTBIE MHOKUTEIIH.

[Tonb3oBaThCst MAacCIITA0OM, COCTABIIATH MPOMOPIIUU U OTHOILICHHUS.

Hcnonbs3oBaTh OYKBBI Ay OOO3HAYEHHUS YHCEN MPU 3alUCH MaTEeMaTHYEeCKHX
BBIPQ)KEHUN, COCTaBJIATh OYKBEHHBIE BBIPAXKEHUS U (POPMYJIbl, HAXOIUTh 3HAUYEHUS
OYKBEHHBIX BBIPAXKEHUH, OCYILECTBIISISI HEOOXOIUMBIE MTOICTAHOBKU U MPEOOPa30BaHUS.

HaxonuTe HEM3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pemrenne TeKCTOBBIX 3a/1a4

Pemrate MHOTOIIArOBBIE TEKCTOBBIE 3a/1a4H apU(METHUECKUM CIIOCOOOM.

Pemarp 3amaun, CBA3aHHBIE C OTHOIIEHHUEM, IMPONOPLUOHAIBHOCTHIO BEIWYUH,
MPOIIEHTaMH, PEIIaTh TP OCHOBHBIC 33/1a4M Ha IPOOU U MPOIICHTHI.

Pemarp 3amaun, coneprkaiiie 3aBUCUMOCTH, CBSA3bIBAIOIINE BEIUUYHUHBI: CKOPOCTH,
BpEMsl, PACCTOSIHHE, II€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIAUTENBLHOCTb, BpPEM,
o0béMa paboThl, HUCHONB3YS apupMETUYECKHE MACHCTBUSA, OLEHKY, NPUKHUIKY,
MOJTb30BAThCS €AMHUIIAMH U3MEPEHUST COOTBETCTBYIONIUX BEITUYHH.

CoctaBiisATh OyKBEHHbIE BBIPAXKEHUSI 110 YCIOBHIO 3a]a4H.
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N3BnekaTs MHPOpMALHIO, ITPEICTABICHHYIO B TaOJIMIIAaX, HA IMHEWHOM, cTOI0YaTON
WIM  KPYroBOM  jauarpamMmax, HWHTEPIPETUPOBATH  MPEACTABICHHBIE  JIAHHBIE,
MCIOJIb30BaTh JaHHbIE MIPU PELICHUU 33]1a4.

[IpencraBiarh WHPOPMALMIO C MOMONIbIO TaOJNUL, JMHEWHOW W CTOJIOYATOM
JUArpaMM.

Harasignas reomerpust

[IpuBonuTh mpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpa, HUMERIMX (opmy
U3YYEHHBIX T€OMETPUUECKHUX TUIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI paBHBIX
Y CUMMETPUYHBIX (UTYp.

N300paxkaTh ¢ MOMOIIBIO ITUPKYJIS, JUHEHKH, TPAHCTIOPTHUPA HA HETMHOBAHHOU H
KJIeT4aTod Oymare M3y4eHHbIE IUIOCKHE Ie€OMETpHYecKHe (QUrypbl U KOHQUIypaluw,
CUMMETPUYHBIE (PUTYPBI.

[Tonmp30BaThCs TEOMETPUUECKUMH TMOHSITHSIMHU: PAaBEHCTBO (UTYp, CHUMMETpHS,
UCIIOJIb30BaTh TEPMUHOJIOTHIO, CBSI3AHHYIO C CHMMETPUEH: OCb CHMMETPUH, LEHTP
CUMMETPHH.

Haxonuts BeIM4MHBI yIII0B U3MEPEHNUEM C TTIOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aJaHHOW BEJIMYHUHBI, ITOJIB30BAaThCS IPU PELICHHWH 3aJad IpajyCHOM MEPOU YIJIOB,
pacno3HaBaTh HA YEpPTEXKaxX OCTPBIM, IPSIMOM, Pa3BEPHYTHIN U TYIION YTJIbI.

Beruucnate  JUIMHY JIOMAaHOW, IIEPUMETP MHOIOYTOJIbHUKA, I10Jb30BATHCS
EIVHUIAMU HW3MEPEHMs [UIMHBI, BBIPAXKATh OJHM E€IMHMIBI W3MEPEHUsS JJIMHBI 4epes3
IpYrue.

HaxomuTp, ucnonb3yss 4epTEXHbIE WHCTPYMEHTBI, PAaCCTOSHUSA: MEXIY IBYMs
TOYKaMH, OT TOUKHU A0 MPSAMOM, IJIMHY IyTH HA KBaJIPAaTHOM CETKE.

Boruncnsate miomanb GUryp, COCTaBICHHBIX U3 MPSIMOYTOJIbHUKOB, UCIIOIb30BATh
pa3OueHre Ha  MPSIMOYTOJIBHUKM, Ha  paBHble  (QUIYpbl,  JOCTpauBaHUE
JI0 MPSIMOYTOJIbHUKA, MOJIb30BAaThCSd OCHOBHBIMHM €IMHHMIIAMU HM3MEPEHMS IUIOLIAJIH,
BBIPYKaTh OJIHY €IMHUIIBI N3MEPEHHUS TUIOIIAIA YEPE3 APYTHUE.

Pacno3HaBarb Ha MoOAENSAX M H300paXEHUSX MUpPaMHUAY, KOHYC, LMJIMHAD,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, PeOPO, TPaHb, OCHOBAHHE, Pa3BEPTKA.

N300paxkatp Ha KiIeTyaTol Oymare npsMOYTOJIbHBIN Mapaiienenumne].

Boruncnsate 00bEM  MPSIMOYTOIBHOTO Mapaiesienunena, Ky0a, MOJIb30BaThCs
OCHOBHBIMU €AMHUIIAMU U3MEPEHUs1 00bEMA;

Pemrare HecnokHbIE 3agaudM  HA HAXOXKIACHHUE TIE€OMETPUYECKUX BEIUYUH
B [IPAKTUYECKHUX CUTYyaLUAX.

16



TEMATHUYECKOE IINTAHUPOBAHUE

5 KUIACC
HammenoBanue pazgena |KonnuectBo OcHoBHOE OcCHOBHbIE BUJIBI ACSITENTLHOCTH 00YJatOIINXCS
(Tembl) Kypca 4acoB COZIEp)KaHUE
HarypanbHble uncna. 43 Hecsatuunas Yurars, 3alIMCHIBATH, CPABHUBATH HATYPAJILHBIC YHCIIA;
JleficTBUsA ¢ HATYpaJIbHBIMU CUCTEMA CUUCIICHMS. | MPEAJAratb M 00CY:KAaTh CIOCOOBI YIOPSAI0UMBAHUS YUCEIL

qucCiIaMH

Psn HarypanbHbBIX
YUCe.
HarypanbHbli1 psz.
Yucno 0.
HarypanbHble uncna
Ha KOOPJIUHATHOU
MIPSIMOM.
CpaBHeHue,
OKpYTJICHUE

HaTypAJIbHBIX YHCEIL.

Apudmernueckue
NIEUCTBHUSI

C HaTypaJIbHbIMHU
yrciaaMu. CBolCcTBa
HYJISl IPU CJIOKEHUHU
1 YMHO>KECHUH,
CBOMCTBA CITUHHUIIBI
MIPU YMHOKECHUHU.

MN300paxaTs KOOPAVHATHYIO IPSIMYIO, 0TMEYaTh YHCIIA
TOYKAaMH Ha KOOPIWHATHOW MPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKHU.

HccaenoBars cBOICTBA HAaTYpaabHOTO psiga, yucen 0 u 1
IIPU CJIOKEHUH U YMHOXXCHUH.

Hcnonb3oBaTh NPaBUIIO OKPYIJICHHS HATYPAIBHBIX YUCEN.
BeinonHaTs apudpmMernueckue 1eiicTBUA C HATYpaJIbHBIMU
YUCJIaMH, BBIMUCJISATD 3HAUECHHS YHCIIOBBIX BBIPAKEHUN

CO CKOOKaMH U 6€3 CKOOOK.

3anuchIBaTh IPOU3BEICHUE B BUJIC CTEIICHU, YUTATH
CTENEHH, MCIOJIb30BATH TEPMHHOJIOIHI0 (OCHOBAHUE,
MOKAa3aTeJlb), BBIYUCIAATH 3HAYCHUS CTEIICHEN.

BbINOJHATHE NPUKHUAKY M OLEHKY 3HAYCHUIN YUCIIOBBIX
BBIPKCHUH, MPeAIaraTbh U NPUMEHATH NPUEMBI IPOBEPKH
BBIYMCIICHUN.

Hcnonb30BaTh NPU BBIYMCJICHUSIX [IEPEMECTUTEIBHOE U
COUYETATENIbHOE CBOWMCTBA CIOKEHUS U YMHOKEHUS,
pacnpeneNnuTeNIbHOE CBOUCTBO YMHOXKEHHUS; (GOPMYJIHPOBATH
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[lepemecTurenbHOE
Y COYETaTENIbHOE
CBOWCTBA CIIOKECHUS
Y YMHOXEHMUS,
pacIpenenIuTeIbHOE
CBOMCTBO
YMHOXKECHHUS.
Jlenurenu u
KpaTHBIE YUCIIA,
Pa3JIOKEHHE YuCcia
Ha MHOKUTEIIN.
Jlenenue

¢ ocratkoM. IIpocrteie
Y COCTaBHBIE YUCIIA.
[Ipu3sHaku
JIETMMOCTH Ha 2, 5,
10, 3, 9.

Crenens ¢
HaTypaJbHbIM
MOKa3aTeJIeM.
Yucnosbie
BBIPAXKCHHUS;
MOPSIIOK JIEVCTBUM.
Pemenune TekcToBBIX
3a7a4 Ha BCE
apudmeTrueckue

U IPUMEHSTh MPaBUJIa TPeoOpa30BaHUS YUCIIOBBIX
BBIPAKEHUN HA OCHOBE CBOMCTB apu(METUYECKUX JACHCTBUH.
HccaenoBars 4uCI0BbIE 3aKOHOMEPHOCTH, BBIABUIATh U
000CHOBBIBATh rUNOTE3bl, POPMYJINPOBATH 00001IICHUS U
BBIBO/bI 110 PE3YJIbTATAM MPOBEAEHHOIO UCCIEAOBAHUSL.
DopMyJIMPOBATH ONPeEAeJeHUA JETUTEIII U KPaTHOTO,
Ha3bIBATh JICIUTEIIA U KPATHBIE YMCIA; PACIIO3HABATH
IIPOCTBIE U COCTABHBIE YUCIA; (POPMYIUPOBATH U
NPUMEHSITh MPU3HAKHU JTeTUMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHATH AJITOPUTM PA3JIOKECHUS YHUCIIA HA TPOCTHIE
MHOKHUTEIN; HAXOAUTH OCTATKU OT JEJICHUS U HEIOJHOE
YacTHOE.

Pacno3HaBaTh HCTUHHBIC U JIO)KHBIE BBICKA3bIBAHUS

0 HAaTypaJlbHBIX YUCIaX, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUA Y OTPUIIAHUS
BBICKA3bIBAHUI O CBOMCTBAX HATYPaJIbHBIX YUCEIL
KoncTpyupoBarbs MaTeMaTH4eCKHe MPea10KeHus!

C IOMOILBIO CBA30K «H», «UIN», «ECIH. .., TO... M.

PemaTh TekCTOBBIE 33/1a4U apUPMETUIECKUM CITIOCOOOM,
HCNOJIB30BATh 3aBUCHUMOCTH MEX1y BEJIMUMHAMU (CKOPOCTb,
BpEMsI, PACCTOSIHUE; 1[€Ha, KOJIMYECTBO, CTOMMOCTbD U JIp.):
AHAJIM3HUPOBATH U OCMbBICJIUBATDH TEKCT 33/1a4H,
nepedopMyIMpoOBaTh YCJIOBHE, H3BJIEKATH HEOOXOAUMBIE
JAHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXIY BEIIMUMHAMU,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYXKIACHUM.
MoaeaupoBaTh X0/ PELIEHUS 33/1a4U C [IOMOILBIO PUCYHKA,
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JICHCTBUS,
Ha JBHIKECHHE U
MOKYTIKH

CXEMbI, TaOJINLIBI.

IIpuBoauTh, pa3ouparb, OLEHMUBATH PA3IMYHBIE PELICHNUS,
3aIMCH PEIICHUN TEKCTOBBIX 3a/1ady.

Kpurnyeckun oueHMBaTh MOJTYyYEHHBIA PE3YyJIbTaT,
OCYLIECTBJIATH CAMOKOHTPOJIb, ITPOBEPSISL OTBET HA
COOTBETCTBUE YCIIOBUIO, HAXOAUTH OIIMOKHU.

Pemartp 3a1a4u ¢ TOMOIIIBIO TIepedopa BceX BO3MOKHBIX
BAapUAHTOB.

3HAKOMUTBCS ¢ HCTOPHei pa3BUTHS apu(PMETUKU

Harnsignas reomeTpus.
JInHUM HA IJIOCKOCTH

12

Touka, nipsmas,
OTPE30K, JIyY.
Jlomanasl.
N3mepenne minHbI
OTpE3Ka,
METPUUYECKHUE
CJIMHHIIBI
W3MEPEHUS JJINHBI.

OKpYyXKHOCTb U KPYT.

[IpakTueckas
pabota
«IToctpoenue yzopa
13 OKPYKHOCTEW».
VYron. [Ipamoi,
OCTpBIH, TYIIOU U
Pa3BEPHYTHIN YIJIbIL.
N3mepenue yrios.

Pacno3HaBarh Ha yepTekax, pUCYHKax, ONMCHIBATD,
VCIIOJIb3YSl TEPMHUHOJIOTHIO, U U300PaKATh C IIOMOIIBIO
YEPTEKHBIX HHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, JIy4,
yroJl, JOMaHYI0, OKPYKHOCTb.

Pacno3HaBaTrh, IpUBOAUTH NPUMeEPbI 00BEKTOB PEATTBHOTO
MUpa, IMEIoNUX (POpMy U3YUECHHBIX (PUTYD, OIEHMBATH X
JIMHEVHBIE Pa3MEPBL.

Hcnonb30BaTh JIMHEWKY U TPAHCTIOPTUP KAK HHCTPYMEHTHI
JUISL IOCTPOEHUSI U U3MEPEHUS: U3MEPHATh JUIMHY OTPE3Ka,
BEJINYKHY YIJ1a; CTPOUTH OTPE30K 3aJaHHOU JIIMHBI, YTOJL,
3aIaHHOM BEJIMYMHBI; OTKJIAABIBATH IUPKYJIEM PaBHbIE
OTPE3KHU, CTPOUTH OKPY>KHOCTh 33JIaHHOTO pajuyca.
N3006paxkath KOHPUTYpAITUU TEOMETPUIECKUX (PUTYp

13 OTPE3KOB, OKPYKHOCTEH, UX YACTEH HAa HEJJUHOBAHHOMW U
KJIeTYaToi Oymare; mpeajiaratb, ONUCHIBATH U 00CYK1aTh
CIoco0bl, AJIrOPUTMBI IOCTPOCHUSI.

Pacno3HaBarh M 1300paxkaTh Ha HEJIMHOBAHHOM U
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[IpakTnueckas
pabota
«ITocTpoenue
YIJIOB»

KJIeT4aToON Oymare nmpsiMOM, OCTPBIN, TYIOH, pa3BEPHYTHIN
VIJIbl; CPABHUBATH YTJIbL.

Bp1uncJasTh JVIMHBI OTPE3KOB, JJOMAHBIX.

IToHMMAaTh U MCIOJIB30BATH NPH PelleHUH 32124
3aBHCUMOCTH MEXY €IMHULIAMU METPUYECKON CUCTEMBI
Mep; 3HAKOMHUTBHCH C HEMETPUUECKUMU CUCTEMAMU MED;
BbIPAKATh JIJIMHY B PA3JIMYHBIX €AMHULIAX U3MEPEHUSL.
HccnenoBarh Gurypsl u KOHGUrypauu, UCHOIb3YS

U (POBBIE PECYpPChI

OOBIKHOBEHHBIE POOH

48

HpoOs. [IpaBunbsHbIC
Y HETIPaBUIIbHBIC
npobu. OCHOBHOE
CBOICTBO Ipo0HU.
CpaBuenue apooeil.
Cnoxenue u
BBEIYUTAHHE
OOBIKHOBEHHBIX
npobeii. CmerianHast
Ipo0b. YMHOKEHHE
U JieJICHUe
OOBIKHOBEHHBIX
npo0eit; B3auMHO-
oOpaTHble ApOOH.
PenieHne TeKCTOBBIX
3aJlay, cojeprKalnx
npobu. OCHOBHBIE

MonesmpoBarth B rpaduueckoil, mpeaAMeTHoi Gpopme,

C MIOMOIIIbIO KOMITBIOTEPA OHSTHS U CBOWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOM JpOObIO.

YuTaTh U 3aNIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IpO0H,
NpeaIaraTb, 000CHOBBIBATH M 00CYKAATH CIIOCOObI
YIOPSA0YMBAHUS APOOEH.

N3006paxkaTh 0OBIKHOBEHHBIC APOOU TOUKAMHU

Ha KOOPAWHATHON NMPSIMOW; UCIOJIb30BaTh KOOPJIANHATHYO
IPSAMYIO AJI1 CPaBHEHHsI IPOOEii.

DopMyIHPOBATH, 3AIIUCHIBATH € IOMOLIbI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOM IpOOH; HCIOIB30BATH OCHOBHOE
CBOMCTBO JIpoOM ISl COKpALEHUs1 ApOOEil U MPUBEICHHUS
IpoOu K HOBOMY 3HaMEHATEJIIO.

IIpeacraBiasiTh CMEIIaHHYIO APOOb B BUJE HEMPABUILHON U
BBIJICJISITH LIETYIO YaCTh YKCIA U3 HENPABUIBHONU POOH.
BoinosHaTh apugmernyeckue 1eMcTBUS

C OOBIKHOBEHHBIMH JIPOOSIMH; IPUMEHSATH CBOMCTBA
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3a/1a4u Ha JIpoOH.
[Tpumenenue OykB
JUIS 3alUCH
MaTeMaTHU4YEeCKUX
BBIPAXECHUU U
IIPEJIOKEHUN

apuPMETHIECKUX IEHCTBUN SISl palliOHATU3aINH
BBIYHCIICHUH.

BbINOJIHATH NPUKHUIKY U OLEHKY pe3yJibTaTa BEIYUCICHUN;
NnpeAararb U IPUMEHITh NPUEMBI NP OBEPKU BBIUUCICHUM.
IIpoBoauTH McCIeTIOBAHUS CBOMCTB ApOOEH, ONUpasiCh

Ha YMCJIOBBIC SKCIIEPUMEHTHI (B TOM YHCIIE C IOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS

0 Ipo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUU.

PemaTh TEKCTOBBIC 331291, COAEpPKAIINE TPOOHBIC TaHHBIC, U
3a71a4¥ HA HAXOXJECHUE YaCTH LIEJIOr0 U €00 110 €r0 YacTH;
BbISIBJISITh UX CXOACTBA U Pa3IUYMs.

MoaenupoBaTh X0/ PELIEHUS 3a1a41 C IOMOILBIO PUCYHKA,
CXEMBI, TaOJINIIEI.

IIpuBonuThH, pa3duparb, OLEHUBATH PA3IUYHBIE PELICHUS,
3allMCH PEILICHUH TEKCTOBBIX 3a/1a4.

Kpuruyecku oneHMBaTh IIOIYyYECHHBIN PE3YIIbTAT,
OCYILIECTBIATH CAMOKOHTPOJIb, TPOBEPSISL OTBET

Ha COOTBETCTBUE YCIIOBUIO, HAXOIUTh OITHOKU.
3HAKOMUTHCS ¢ HCTOPHEi pa3BUTHS apU(DMETUKU

Harnsignas reometpusi.
MHOTrOyrOJIbHUKH

10

MHOroyrojgpHuKH.
YeTbIpEXYroNbHUK,
IPSAMOYTOJIbHUK,
KBaJpar.
[IpakTrueckas

OnucpiBaTh, HCMOJIB3y TEPMHUHOJIOT HI0, H300PAKATH

C MIOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJEIUPOBATHh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoaAMTH MPpUMeEPBI 00BEKTOB PEATHLHOTO MUPA, UMEIOIITUX
¢bopMy MHOTOYTOJIbHUKA, IPSIMOYTOJIbHUKA, KBAJ[paTa,
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pabora
«ITocTtpoenue
MPSIMOYTOJIbHUKA

C 3a1aHHBIMU
CTOpPOHAMHU

HA HEJIMHOBAaHHOM
oymare.
TpeyronbHuK.
[Imomane u
[IEPUMET]P
IIPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTAaBJICHHBIX U3
MPSIMOYTOJIBHUKOB,
€IUHUIIBI
VU3MEpPEHUS
TJTOIIA/IH.
[Tepumetp
MHOT'OYTOJIbHUKA

TPEYrOJIbHUKA, OEHUBATH UX JIMHEHHBIC PA3MEPBI.
BbIYHCAATE: IEPUMETP TPEYTONbHUKA, IPAMOYTOJIbHUKA,
MHOI'OYI'OJIbHUMKA; IUIOIIAAb IPSIMOYT OJIbHUKA, KBaAPaTa.
M300paxkaTh OCTPOYIOJIbHBIE, IPIMOYTOJIBHBIE U

TYIOYT' OJIbHBIE TPEYT OJIbHUKH.

CTpouTh Ha HETUHOBAHHOM M KJIeTYaToi Oymare KBaapar u
IIPSAMOYTOJIBHUK C 33JaHHBIMU JUIMHAMU CTOPOH.
HccaenoBars cBOMCTBA IPAMOYTOJIBHUKA, KBaJpaTa IyTEM
AKCIIEPUMEHTA, HAOIOACHMSI, U3MEPEHUS, MOEIMPOBAHUS;
CpPaBHUBATh CBOMCTBA KBAAPaTa U MPAMOYrOJIbHUKA.
KoncTpynpoBarb MaTeMaTH4YeCKHe MPeNJI0KEeHUS

C IIOMOIIIBIO CBA30K «HEKOTOPBINY, «I000i». PacnmozHaBars
VICTUHHBIE U JIO)KHBIE BBICKA3bIBAaHUS O MHOT'OYTI'OJIBHUKAX,
NPUBOAUTH NPUMeEPbI U KOHTPIIPUMEPHI.

HccaenoBars 3aBUCUMOCTBD IUIOIIAANA KBAAPaTa OT JJIMHBL
€ro CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAIPAaTHON CETKH JJIS1 TOCTPOEHUS
¢uryp; pazouBaTh NIpSIMOYTOJIbHUK Ha KBaJpaThl,
TPEYTOJIbHUKH; COCTABJATH (PUTYpPbI U3 KBAJPATOB U
IPSIMOYTOJIbHUKOB U HaXOJIUTh UX IUIONIA/lb, pa30MBaTh
(Gurypbl Ha IPSIMOYTOJIBHUKHU U KBAJPAThl U HAXOAUTh UX
IUIOIIAb.

BripaxkaTh BeJIMUNHY IUIOLAAU B PA3JIMYHBIX €AUHUALIAX
U3MEPEHUSA METPUUYECKON CUCTEMBI Mep, IOHUMATH U
HCIO/Ib30BAaTh 3aBUCMMOCTH MEXy METPUYECKUMU
€IUHNLIAMYU U3MEPEHUS TIIOIIAIN.

22



3HAKOMUTBHCH ¢ IPUMeEpPaMu NPUMEHEeHMs [UTONIaAN U
nepuMeTpa B IPaKTUYECKUX cuTyanusx. Pemars 3axauu

U3 peaIbHOM KU3HU, MPeAJIaraTb U 00CYKI1aTh pa3JniHbIe
CIoCco0bI pelICHU 3a1a4

JlecsiTuanbie TpoOH

38

JlecaTruHas 3aMuch
npobeti. CpaBHEHHE
JEeCATUYHBIX
TpoOeii.

JlericTBus

C JCCATUYHBIMH
JTPOOSMHU.
OkpyriieHue
JECATHIHBIX
Tpo0ei.

Pemenune TeKCTOBBIX
3a7a4, CoJIepKaIIuX
npoou. OCHOBHBIE
3aJa4M Ha 1poOu

IIpeacraBasTh 1eCATUYHYIO APOOH B BUI€ OOBIKHOBEHHOM,
YHUTATH U 3aMUCHIBATH, CPABHUBATD JICCATUYHBIE IpOOH,
npeaiararb, 000CHOBBIBATH U 00CYK/IATh CIIOCOOBI
YIOPSAIOYMBAHUS JECATUYHBIX APOOEi.

N300paxkarth necaTUYHbIE JpOOM TOUKaMHU Ha KOOPIHHATHOM
MIPSAMOM.

BoIsIBASTH €X01CTBA U PA3JIHYUs TPABUIT ApUPMETHIECKUX
NENUCTBUI C HATypaJbHBIMH YHCIIAMH U AECATUYHBIMU
Ipo0siMU, OOBSICHATH HX.

BoInonHaTh apupMeTudecKkue 1eUCTBUS C JECATUUYHBIMU
Ipo0sSIMU; BBIMOJAHATH MPUKHAKY U OIlEHKY pe3yJibTara
BBIYKCJICHUM.

IIpumeHnsaTs cBoiicTBa apudMeTUICCKUX JEHCTBUN

JUTSL PAlIMOHAIU3AIMHA BBIYMCIICHUIA.

IIpuMeHATH NPABWIO OKPYIJIEHUS] IECATUYHBIX APOOEH.
IIpoBoaUTH HCC/IEIOBAHNS CBONCTB JECATUIHBIX APOOCH,
ONUPAsICh HA YUCJIOBBIE IKCIIEPUMEHTHI (B TOM YHUCIIE

C MIOMOIIbIO KOMITBIOTEPA), BBIABUTATh THIIOTE3bI U
PUBOJIUTH UX 0OOCHOBAHMSI.

Pacno3HaBaTh HCTUHHBIC U JIOXKHBIC BHICKA3bIBAHUS

0 Ipo0sX, MPUBOAUTH MPUMEPBI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3BIBAHMS U OTPUIIAHUS BbICKa3bIBAHUM.
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Pemath TEKCTOBBIE 3a7]a4, COJIEpKaIie APOOHbIE JaHHbIE, U
Ha HAaXOKJIEHHWE YaCTH LEJI0r0 U LEJI0ro 110 €r0 4acTH;
BbISIBJIATH UX CXOACTBA M PA3IM4HA.

MoaeaunpoBaTth X0 pELICHUS 33/1a41 C TOMOIIBIO PUCYHKA,
cxembl, Tabnuubl. [IlpuBoauTH, pa3ouparb, OLEHNBATH
pa3IMYHbIE PELICHUS, 3aIMCH PEILIEHUN TEKCTOBBIX 3a/1a4.
OnepupoBaTth JPOOHBIMU YHUCIAMH B PEaTbHBIX )KU3HEHHBIX
CUTyalusX.

Kpuruyecku oneHMBaTh IIOJIYYEHHBIN PE3YNIbTaT,
OCYIIECTBIISITH CAMOKOHTPOJIb, IIPOBEPSISt OTBET

Ha COOTBETCTBUE YCJIOBUIO, HAXOAUTH OIINOKH.
3HAKOMUTBCS ¢ HCTOPHei pa3BUTHS apu(PMETUKU

Harnsignast reomerpus.
Tena u purypsr
B IPOCTPAHCTBE

MHoOrorpaHHuKkH.
N306paxenue
MHOTOTPaHHUKOB.
Monaenu
MPOCTPAHCTBEHHBIX
TeJ.
[IpsstMOyronbHbBIM
HapajuIeIenuIe I,
Ky0. Pa3BépTku KyOa
Y TTapaJuIeIIeNnIIe 1a.
[IpakTrueckas
pabora «Pa3BépTka
KyOa».

O0béM KyOa,

PacnozHaBaTh Ha yepTexkax, pUCYHKAX, B OKPY KaroLeM
MHpe IpSIMOYTOJIbHBIN Mapajjenenumnes, Kyo,
MHOTOI'PaHHUKH, OMNMCHIBATh, HCIOJIb3Yysl TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEHHBIC Pa3MEpBHI.

IIpuBoauTh NpUMeEPHI 0OHEKTOB PEATHLHOT0 MUPA, UMEIOIIHNX
(dbopmMy MHOTOrpaHHHUKA, IPSIMOYTOJILHOTO MapasljeNenumnesaa,
KyoOa.

N300paxarh kKy0 Ha KJeT4aToi Oymare.

HccaenoBarh cBoiicTBa Ky0a, IPSIMOYTOJILHOTO
napaJIeIenIIe1a, MHOTOTPaHHUKOB, HCIIONb3YsI MOJIEIIH.
PacnoznaBarb M M300paxkaThb pa3BEPTKU KyOa u
napajuienenumena. MoaeaupoBaTh KyO U napajijiesenumnes
U3 OyMaru u Npoyux MaTepuanoB, 00bICHATH CIIOCOD
MOJIEJIMPOBAHMS.
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NPSAMOYTOJIBHOTO
napajuiefienumnesaa

Haxoautes n3mMepeHus, BLIMUCJIATH IJI0I1a]1b TOBEPXHOCTH;
00bEM Kyba, MPSMOYTOJILHOTO TTapaJlJIeIeIIUIe/1a;
HCCJIeI0BATHh 3aBUCUMOCTh 00bEMa Ky0a OT JIJTUHBI €ro
pedpa, BLIABUTaTh U 000CHOBBIBATH THIIOTE3Y.
Ha0ironaTh ¥ IPOBOAUTH AHAJIOTUN MEXKTY OHSATUIMU
Iomaayd 1 00béMa, mepuMeTpa 1 IJIOMIAIH IIOBEPXHOCTH.
Pacno3naBaTb HCTHHHBIC U JI0KHBIC BEICKA3bIBAHUS

O MHOTOTPaHHHMKAX, MPUBOAUTH MPUMEPbI U KOHTPIIPUMEPHI,
CTPOUTH BHICKA3BIBAHUSA U OTPUIIAHUS BBICKA3bIBAHUM.
Pemiars 3a1aum U3 pealbHON KU3HU

[ToBTOpEeHue u o0o0IIEH e

10

[ToBTOpEHUE
OCHOBHBIX NOHSATHUH
U METOJIOB Kypca

5 knacca,
000011IeHNE 3HAHUH

BoeIyucasaTh 3Ha4CHUS BBIPAXKEHUN, COACPKALLUX
HaTypaJIbHbIE YHUCIIa, OOBIKHOBEHHBIE U IECATUYHBIE 1POOH,
BBITNIOJHATH IPe00pa30BaHuUs YHCE.

Bp10upaTh cocod CpaBHEHHS YHUCEIN, BBIYUCICHUM,
NPUMEHSITH CBOMCTBA apU(PMETUIECKUX TCUCTBHIMA

JUISL PALIMOHAJIM3ALMHA BBIYMCIICHUM.

OcyuecTBasiTh CAMOKOHTPOJIb BBITOJIHAEMBIX IECTBUN U
CaMOIIPOBEPKY pe3yJIbTaTa BEIYMCICHUN.

Pemathb 3a1a41 U3 peaabHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHMA U PEUICHUS 3a1a49 U3 IPYTUX
y4EOHBIX MTPEIMETOB.

PemaTs 3a1a4u pa3HbIMH CIIOC00AM U, CPABHUBATH -
CI0c0o0bI pelICHU 33a4H, BBIOMPATH PAllMOHAJIbHBIN
c1roco0

OBHIIEE KOJIMYECTBO
YACOB I1O ITPOI PAMME

170
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6 KIIACC

HanmenoBanue paznena |KonudectBo OcHoBHOE OCHOBHbBIE BU/JIBI ICSITEIHLHOCTH 00YyJarOIIUXCs
(Tembl) Kypca 4acoB COZIEp)KaHue
HatypanbHbie uncna 30 Apudmeruueckue BoinonHaTs apudmMernyeckue 1eiicTBUA C MHOTO3HAYHBIMU
IEUCTBUS HaTypaJIbHbIMU YUCJIaMU, HAXOAMTh 3HAYEHHUS YHCIIOBBIX
C MHOT'O3HAYHBIMH BBIPXXEHUHN CO CKOOKaMu U 0€3 CKOOOK; BLIYMCJISATH
HaTypaJIbHbIMU 3HAYEHUsI BRIPOKCHUHN, COIepKaIUX CTCTICHU.
guciaamu. YucioBble | BbINOJHATH NPUKHMAKY U OLEHKY 3HAUYCHHUI YMCIIOBBIX
BBIpKCHUS, BBIPOKCHUH, IPUMEHATH NPUEMBI IPOBEPKH pe3yJibTara.
MOPSZIOK JIEVCTBUMA, Hcnonb30BaTh NpH BHIYMCIEHUSIX TIEPEMECTUTENHHOE U
HCITOJIb30BaHUE COUYETATEJIbHOE CBOMCTBA CI0XKEHUS U YMHOXEHUSI,

cko0oK. OKpyriienue
HaTypaJIbHBIX YUCET.
Jlenurenu u KpaTHbIe
YHCIa; HauOOJIbIINI
OOIIMH NETUTEND U
HaMMECHBIIIEe 00IIIee
KpaTHOE.

J1enuMoCTh CyMMBI U
MIPOU3BEICHUS.
Jlenenue

C OCTaTKOM.
Pemenune TeKCTOBBIX
3a7a4

pacpeeanTeNIbHOE CBOMCTBO YMHOXKEHHUS OTHOCUTEIIBHO
CJIOKEHMSI, CBOMCTBA apU(PMETHUECKUX JIEUCTBHIA.
HccienqoBars 4KCIIOBbIE 3aKOHOMEPHOCTH, ITPOBOJINUTD
YUCJIOBBIE SKCIIEPUMEHTHI, BBIIBUTATh H 000CHOBbIBATH
THIOTE3bl.

DopMyTHPOBATH ONIpeesIeHUs JEIUTENS U KPaTHOTO,
HanOONBIIEro OOIIEro ASNUTENS U HAMMEHBIIETO 00IIero
KpPaTHOT'0, IIPOCTOr'0 U COCTABHOI'0 YUCEI; UCIIOIb30BaTh 3TU
HOHSTHS IIPU PEUICHUU 3a/1a4.

IIpuMeHATH aJIrOPUTMBI BEIUKCICHNUS HAaUOOIbILIEr0 OOLIETO
JENUTEINS 1 HAUMEHBIIETO OOIIEro KpaTHOro JIBYX YHUCE,
AITOPUTM PA3JIOKEHUS YHUCIIA HA IIPOCTHIE MHOKHUTEINH.
HcceaenoBarh ycioBus nenuMocty Ha 4 1 6.

HccaenoBarp, 00cyx1aTh, OPMYJIHPOBATH U

26



000CHOBBIBATH BBIBOJI O YETHOCTH CYMMBI, ITPOU3BEACHUS:
JIBYX YETHBIX YHUCEII, IBYX HEYETHBIX YUCIIE, YETHOTO U
HEUYETHOI'O YHCEII.

HccaenoBars CBOMCTBA JETUMOCTH CYMMBI U IPOU3BEACHUS
YHCel.

IIpuBoaAMTH PUMeEPBI YKCEII C 3aJaHHBIMU CBOMCTBAMH,
PACoO3HABATH BEPHbIE M HEBEPHbIE YTBEPKICHUS

O CBOMCTBAX YHCEJI, ONPOBEPraTh HEBEPHBIE YTBEPKICHUS
C MOMOIIBI0 KOHTPIIPUMEPOB.

KoHncTpyupoBaTrb MaTeMaTU4eCKHe MPeasi0:KeHust

C TIOMOIIBIO CBSI30K «H», UMY, «ECIIH. .., TO...».

Pemiath TEKCTOBBIC 3a/JaUM, BKIIOUAIOIIME ITOHATHS
JNEIUMOCTH, apU(PMETUUECKUM CTIOCOOOM, UCTIOIL30BaTh
nepebop BceX BO3MOXKHBIX BAPHAHTOB.

MoneaupoBaTh X0/ PEIUIEHUS 3aJa4U C IOMOIIBIO PUCYHKA,
CXEMBI, TAOJINIIEL.

IIpuBoauTh, pa3éuparb, OLEHUBATH PA3JIMYHbBIC PEUICHHUS,
3aIlMCHU PELICHUM TEKCTOBBIX 3a/a4.

Kpurnueckn oneHMBATH NOJYYCHHBIN pe3yIbTaT, HAXOUTh
OIIMOKH, OCYIIECTBIATH CAMOKOHTPOJIb, TTPOBEPSIST OTBET

Ha COOTBETCTBUE YCIIOBUIO

Harmsianas reomerpusi.
[IpsiMBbIE HA TIIOCKOCTH

[leprieHAUKYISIpHBIC
npsiMbIE.
[TapannensHbie
npsiMbIe.
Paccrosinne mexny

Pacno3HaBarp Ha yepTexax, pUCyHKax ciaydau B3aMMHOIO
PACIIOJIOKEHHUS IBYX MPAMBIX.

N300paxkarth ¢ MOMOILIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM M KJIeTYaTol Oymare JBe nepeceKaronuecs
NpsIMbIE, IBE MApaJJIEIbHbIE PSAMBIE, CTPOUTH MPSIMYIO,
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JIBYMs TOYKaMHU,
OT TOYKH JI0 NIPSAMOM,
JUIMHA MapuipyTa

Ha KBaJIPaTHOM CETKE

NEPIIEHINKYJISIPHYIO TaHHOM.

IIpuBoauTH NpUMepPBI NAPAIUIETBHOCTU U
NEPIEeHIUKYISIPHOCTH MPSAMBIX B POCTPAHCTBE.
Pacno3HaBaTh B MHOTOYrOJIbHUKAX NMEPIEHIUKYISIPHBIE U
napaselibHble CTOpOoHbl. M300paskaTh MHOTOYTOJIbHUKA
C MapajuieIbHBIMU, NEPIEHIUKYIIPHBIMA CTOPOHAMH.
HaxonuTs paccTosiHME MEXIY IBYMS TOUKAMHU, OT TOUKU
110 MIPSIMOM, ITTMHY ITYyTH Ha KBaJAPATHOM CETKE, B TOM YHUCIIE
UCIIOJIb3YS LIU(PPOBBIE PECYPCHI

Jpobu

32

OObIKHOBEHHAS
JIpo0b, OCHOBHOE
CBOICTBO JIpo0OH,
COKpaleHue Ipooeii.
CpaBHeHME U
YIIOPSIIOUYMBAHHE
TpoOei.
Jecarnansie 1podu
U MeTpuuecKas
CUCTEMA Mep.
Apudmernyeckue
JICUCTBUS

C OOBIKHOBEHHBIMH
U JIECATUIHBIMU
JTPOOSMHU.
OTtHomIeHUE.
JleneHue B JaHHOM

CpaBHMBAaTh M YIIOPSAA0YUBATH J1pO0OH, BHIOUPATH CIIOCO0
CpaBHEHUS IPOOEH.

IIpeacraBiasTh AeCITUYHBIC APOOU B BUIE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIE B BU/JIE JECATUYHBIX, HCMOJIbB30BATh
IKBUBAJIEHTHbIE MpeCTABJeHUs IPOOHBIX YHCEN MPU UX
CpaBHEHUH, MPHU BbIUUCIeHUsIX. McoNb30BaTh JECATUYHBIC
JpoOu TIpH TTPeoOPa30BAHUN BEJIMUUH B METPUIECKOM
CUCTEME MED.

BbIinonHATH apupMeTHYeCKUE TeUCTBUS

C OOBIKHOBEHHBIMH U JIECSITUUYHBIMU JPOOSMHU.

BbluncjsiTh 3HaYCHUS BBIPAXKECHUM, COAEPKAIIUX
OOBIKHOBEHHBIE U IECATUYHbIE APOOU, BHIIIOIHSTH
npeoOpa3oBaHus Ipodei, BLIOMPATH CIOC00, MPUMEHATH
cBOIicTBa apuPMETHUECKUX ACHCTBUMN I palliOHATN3AINH
BBIYHCIICHUH.

CocTaBasiTh OTHOIICHUS U MPONOPIUN, HAXOAUTH
OTHOILIEHHE BEJIMYUH, JEIUTh BEIUUMHY B JAHHOM
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OTHOUICHHUH.
Macira0,
ITPOTIOPLIUSL.
[lonsATHE TTpOLIEHTA.
Brruncnenue
MPOIIEHTA

OT BEJIMYMHBI U
BEJIMYMHBI 110 €€
MIPOIIEHTY.

Pemenne TekCTOBBIX
3a/1a4, COJIEpIKAIINX
JpOOM U MPOLIEHTBHI.
[IpakTrueckas
pabora «OTHOIIICHUE
JUTMHBI OKPYXHOCTH
K €€ quaMeTpy»

OTHOILICHHH.

Haxoauthb 3KcniepuMeHTAIBHBIM IIYTEM OTHOIIICHUE JJIMHBI
OKPYXKHOCTHU K €€ JUaMeTpy.

HNutepnperupoBaTh MaciTad Kak OTHOIIICHHUE BEIUYMH,
HAXOAMTHh MAcIITAO TJIaHA, KapPThl U BEIYUCIISITH PACCTOSIHUS,
UCIIOJIb3Yys MacIlTal.

OOBSICHATD, YTO TAKOE MPOIIEHT, YIOTPEOIATH 000POTHI peuun
CO CJIOBOM «ITPOIICHT». BhIpamaTh MPOIEHTHI B IPOOSX U
JpoOM B POIEHTaX, OTHOLIEHUE JBYX BEJIMYUH B MIPOLICHTAX.
BbIYHCAATH POLEHT OT YUCJa U YUCIIO O €T0 MPOLEHTY.
OKpyrasith poOu U MPOICHTHI, HAXOIUTH TPUOTMKEHUS
qyuced.

Pemathb 3a1a4u Ha 4acCTH, IPOLICHTHI, PONOPLIHH,

Ha HaXOXKJIeHHuEe ApoOu (TIPOIEHTA) OT BEJIMYUHBI U BEJIMYUHBI
1o e€ 1podu (MPOIEHTY), APpoOH (MPOIEHTA), KOTOPBIHA
COCTaBJISIET OJIHA BeJIM4YMHA OT Apyrou. IlpuBoaurs,
pa3ouparhb, OLEHUBATH PA3JIMUHbBIC PEIICHUS, 3aITUCH
pELIEHUI TEKCTOBBIX 3a7a4.

N3Bjaexkars nHGoOpMALMIO 13 TAOJIUIl U THATPaAMM,
UHTEPIPETUPOBATH TAOJIUYHbBIC JaHHBIE,

oTpeAeNATh HauOoblliee U HAaUMEHbIIIee

U3 MPEICTABICHHBIX TAHHBIX

Harnsanast reomerpusi.
Cummerpus

OceBast cuMmeTpHsl.
LentpaibHas
CUMMETpPHSL.

Pacno3HaBaTh Ha yepTexax U U300paKeHUSIX, M300paKaTh
OT PYKH, CTPOUTH C ITOMOIIBI0 HHCTPYMEHTOB (QUTYPY
(OTpEe30K, JIOMaHyI0, TPEYrOJIbHUK, TPSIMOYT OJIbHUK,
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[TocTtpoeHue
CUMMETPUYHBIX
duryp.
[IpakTnueckas
pabota «OceBas
CUMMETPUS».
CummeTtpusi

B IIPOCTPAHCTBE

OKPYKHOCTb), CHMMETPUYHYIO JAHHOM OTHOCUTEIBHO
PSAMOM, TOUKHU.

HaxonuThs npuMepbl CHMMETPUU B OKPYXKAIOIIIEM MUDE.
MoneaupoBathb 3 6ymaru ase (GUrypbl, CAMMETPUYHbIE
OTHOCHUTEJIHHO MPSMOi; KOHCTPYHPOBATH T€OMETPUICCKHE
KOH(UTYpaIMH, UCTIONb3YysS CBOHCTBO CHMMETPHH, B TOM
YHUCJIE C MTOMOIIBIO IIU(POBBIX PECYPCOB.

HccnenoBaTh cBOMCTBA U3YUYEHHBIX (PUTYD, CBSI3aHHbIE

C CUMMETPHEH, UCIIONIB3YS IKCIIEPUMEHT, Ha0III0/ICHUE,
MOJIETUPOBAHHUE.

OO00CHOBBIBATb, ONPOBEPIaTh C IOMOILBIO KOHTPIPUMEPOB
YTBEPXKIACHUS O CHMMETPHH PUTYP

BoipaskeHus ¢ OykBaMu

[Tpumenenune OykB
JUISL 3aITUCH
MaTeMaTHYECKUX
BBIPAKCHUU U
IIPEMIOKEHNN.
bykBeHHbIE
BBIPAKECHUS U

YU CIIOBBIE
IIO/ICTAHOBKH.
bykBenHnblie
PaBEHCTBA,
HAaXO0XJICHHE
HEN3BECTHOIO

Hcnonb3oBaTh OYKBbI 17151 0003HAYEHUST YUCEI, TIPH 3aMKUCH
MaTeMaTUYECKUX YTBEPKACHUM, COCTABIATh OYKBEHHbIE
BBIPAKEHUS 10 YCIIOBUIO 33a4H.

HccnenoBarh HECIOKHBIE UHCIOBBIE 3aKOHOMEPHOCTH,
UCIOJIb30BaTh OYKBBI JIJIs1 UX 3aIIHCH.

BbruncasaTh yncioBoe 3HaueHne OYKBEHHOTO BBIPAKEHUS
IpY 33JJaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh popMyJIbI: IEPUMETPA U IUIOMATN
IpSAMOYTOJIbHUKA, KBAaJpaTa; IJIMHbI OKPYKHOCTH, IO 11
KpYra; BBIIOJHATH BHIMHCJIEHHUS 110 ’TUM (OpMYysIaMm.
CocraBiasaTe GOpMYyJIbI, BBIPAKAOIINE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSHUE; LICHA,
KOJIMYECTBO, CTOUMOCTb; IPOU3BOJUTENBHOCTD, BpeMs, 00bEM
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KOMITOHEHTA. pabOoThI; BHIMOJIHATH BEIYUCIICHUS 110 3TUM (hopmyrnam.
DopmyIibl HaxonuTh HEM3BECTHBIN KOMIIOHEHT apu(PMETHIECKOTO
JNEUCTBUSA
Harnsignas reomerpusi. 14 YeTbIpEXYrOJIbHUK, N300pakaTh Ha HETMHOBAHHOM M KJIETYATON Oymare
@urypsl Ha IMIIOCKOCTH MPUMEPBI C MCTOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETHIPEXYTOJIbHUKOB. | YETBIPEXYTOJIBHUKU C 3aJaHHBIMU CBOMCTBAMMU:
[IpAMOYTrONBHUK, C IapaJjIebHbIMU, NIEPIICHAUKYIISIPHBIMU, PABHBIMU

KBaJpaT: CBONCTBA
CTOpOH, YTJIOB,
UaroHasen.
N3mepenue yrios.
Buaer
TPEYTOJIbHUKOB.
[lepumetp
MHOT'OYT OJIbHUKA.
[Tnomans Guryps.
DopMyJIbl
nepuMeTpa u
IJI0ILA N
MPSIMOYTOJIbHUKA.
[Tpubmmxénnoe
M3MEpPEHHE TUIONIAaN
uryp.
[IpakTrueckas

CTOPOHAMHU, MPSAMBIMHU YTJIAMH U ApP., pABHOOEAPEHHBIN
TpeyroibHUK. llpeasarars u 006CyK1aTh ClIOCOObI,
AJITOPUTMBbI TTIOCTPOECHHS.

HccnenoBarh, HCTIONb3YS SKCIEPUMEHT, HAOIIOACHHE,
MOJICTTMPOBAHUE, CBOMCTBA MPSMOYTOJIbHHUKA, KBAIPATa,
pa3buBath Ha TpeyroiabHUKU. OOOCHOBBLIBATH, ONIPOBEPraTh
C ITIOMOIIBK0 KOHTPIIPUMEPOB YTBEPKIACHUS

0 MPSIMOYTOJILHUKE, KBaApaTe, paCMo3HABATH BEPHbBIC U
HEBEPHBIE YTBEPKICHUS.

HN3MepATH M CTPOUTH C TOMOIIBIO TPAHCIIOPTHUPA YTJIbI,

B TOM YHCJI€ B MHOTOYTOJIbHUKE, CPABHUBATD YTJIbI;
Pacno3HaBaTh OCTPHIC, IPSMBIC, TYIbIC, PA3BEPHYTHIC YIJIBL.
Pacno3HaBarb, n300paxaTb OCTPOYTOJIbHBIN, PSMO-

YT OJIBHBIN, TYHOYT'OJIbHBIN, paBHOOEIPEHHBIN,
PaBHOCTOPOHHUM TPEYTOJIbHUKHU.

BpryucasiTb n€EpUMETp MHOTOYTOJIBHUKA, TUIOIIA/Ib
MHOT'OYT'OJIbHUKA Pa30UEeHUEM Ha MPSIMOYTOIbHUKH,
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pabora «ILomann
Kpyra»

Ha paBHBIC (PUTYPBI, UCIIOJIB30BATh METPUUCCKUE STUHHIIBI
WU3MEPEHUS JIJTMHBI U TUTOIATH.

Hcnoab3oBaTh NpuOIMAKEHHOE M3MEPEHHE JUIUH U
Iomael Ha KiieT4yaTon Oymare, mpuOMKEHHOE U3MEPEHUE
JUTMHBI OKPYXKHOCTH, TUTONIAIU KpyTa

[looxxuTepHbBIE U

OTpHULATCIIbHBIC YN CJIa

40

Llenbie uncna.
Monayns yncia,
reoMeTpruYecKas
UHTEpIIpeTaus
MoJyJist. YUHUCIIOBBIE
MIPOMEKYTKH.
[TonoxxuTenbHbIC U
OTpUIIATEIIbHBIC
yucia. CpaBHEHUE
MOJIOKHUTEIBHBIX 1
OTPHUIIATEIILHBIX
YHCE.
Apudmerudeckue
JIENCTBUS

C TOJIOKUTEJIbHBIMU
U OTpUIATEIbHBIMU
YHUCIaMH.

Pemenne TeKCTOBBIX
3a1a4

IIpuBOIMTH NPUMeEPBI UCIIOJIb30BAHUS B PEAIbHOU KU3HU
MOJIOKUTENBHBIX U OTPULIATENIBHBIX YHCEN.

HN3o00paxkars 11e51ble YnCia, MOJI0KUTEIbHbBIC U
OTPHUIATEIIbHBIE YMCIIAa TOUKAMU HA YHCIOBOU MPSMOW,
HCI0JIb30BaTh YHCIOBYIO MPAMYIO JIJI1 CPABHEHUS YHCEN.
IIpuMeHATH IPaBWJIa CPABHECHUS, YIIOPHAA0YUBATH 1I€JIBIC
YHCJa; HAXOAUTh MOJYJIb YHCIIA.

DopMyJIMPOBATH NMPABMUJIA BEIYHCIICHUS C TOJO0XUTEIbHBIMA
Y OTPULIATEIbHBIMU YHUCIIAMY, HAXOAUTH 3HAYCHUS
YHCJIOBBIX BBIPAKEHUM, COAEPKALIUX IEUCTBUS

C TIOJIOKUTEJIbHBIMU U OTPHUIATEILHBIMU YU CIIAMH.
IIpyMeHATH CBOMCTBA CIIOKEHUS U YMHOXKEHUS

JUTS peoOpa30BaHMs CYMM U MTPOU3BEACHUI
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Hpe,Z[CTaBJIGHI/IG JaHHBIX

[IpssmoyronpHas
cucTeMa KOOpIHHaT
Ha MJIOCKOCTH.
Koopaunatsl Touku
Ha MJIOCKOCTH,
abcumcca u
OpJIMHATA.
Cronbuarsie u
KpPYrOBbI€
JMarpamMmMel.
[IpakTueckas
pabora «Iloctpoenue
Jarpamm».
Pemenne TekcToBBIX
3a/1a4, COAEPKAIINX
JTaHHBIE,

OO0BSICHATH M WIJIIOCTPUPOBATH MOHATHE PSIMOYTOJIbHON
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOMTh Ha KOOPJIMHATHOM TNIOCKOCTH
TOYKH U (PUTYPHI 110 33JITaHHBIM KOOPJIMHATAM, HAXOAUTh
KOOPJIMHATHI TOYECK.

Yurath cTOI0UaTHIE U KPYTOBBIC TUarpaMMBbl;
HHTEPNPEeTUPOBATH JIAHHBIE; CTPOUTH CTOJIOYATHIC
nuarpammel. Ucnonb3oBaTh HHG OpMaLuio,
MPEICTABICHHYIO B TAOIUIAX, HA JUArpaMMax JUIs PeIICHUs
TEKCTOBBIX 33/1a4 W 3aJa4 U3 PEATbHON KU3HU

MPEJCTABICHHBIC
B TAOJIAIIAX U
Ha Auarpammax
Harmsignast reomerpust. [IpsAMOyTOIBHBIN Pacno3HaBarhb Ha yepTexkax, pUCyHKax, ONMMCHIBATH
@urypsl B MPOCTPAHCTBE napassenenuIen, nupaMuly, IpusMy, HUIUHIP, KOHYC, IIap, H300paxKaTh UX

KyO, mpu3ma,
NUpaMuJia, KOHYC,
WIMH/P, ap U
cdepa.
N300paxenue

OT PYKH, MOAEJMPOBATH U3 OyMaru, IIaCTUIINHA, IPOBOJIOKH
u 1p. IlpuBoauTh NprUMepbI 00BEKTOB OKPYKAIOIIET0 MUPA,
UMEIoIINX (POPMbI Ha3BaHHBIX TEL.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPILIUHA, PEOpO, TPaHb,
OCHOBAHHME, BBICOTA, PAIUYC U JUAMETP, pa3BEPTKA.
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MIPOCTPAHCTBEHHBIX
dburyp. [Ipumepsr
pa3BEPTOK
MHOTOI'PaHHUKOB,
IIUIMHIPA U KOHYCA.
[IpakTrueckas
pabora «Co3nanue
MoeJen
POCTPAHCTBEHHBIX
buryp».

ITonsarue o0BEMA;
CTMHUITBI U3MEPCHUS
o0BpéMa. O0BEM

N3yuartp, ucnonp3ys 3KCIEPUMEHT, HAOJII0IEHUE, U3MEPEHUE,
MOJIEJIMPOBAHKE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HAa3BaHHBIX TeJl, BHIABJIATH CXOACTBA U
Pa3IM4YMA. MEKIY TUPAMUION U IPU3MON; MEXKITY
LWIMHAPOM, KOHYCOM U LIapOM.

Pacno3HaBaTh pa3BEPTKU Napajuieenunena, Kyoa, mpu3Msl,
NUpaMuIbl, KOHYCa, HWIMHAPA; KOHCTPYMPOBATh JaHHbIC
TeNna U3 pa3BEPTOK, CO3/1aBaTh UX MOJIEIIN.

Co3naBaTh Moj1e/IM IPOCTPAHCTBEHHBIX GUryp (13 Oymary,
IPOBOJIOKH, MJIACTUIIMHA U Ap.)

N3mepsaTs Ha MoAesIsIX: JJIMHBI pEOEP MHOTOIPaHHUKOB,
JUaMeTp mapa.

BeiBoauTh popmyiry 00bEMa NIPAMOYTOIBHOTO

OpAMOYTOJIBHOTO rapaieienune/a.
HapajuieJienuneaa, Boruucasats no popmysaam: 00bEM MPIMOYTOIBHOTO
Ky0a, GopmyIbl napajieNenuiesna, Kyoa; Croib30BaTh SIUHUIIBI U3MEPEHUS
00BéMa 00BEMa; BBIYMCISATh O0BEMBI TEJI, COCTABIICHHBIX U3 KYOOB,
MMAPAJUICIICTIMIIEN0B; PelIaTh 3aa44 C peajJbHbBIMU JaHHBIMU
[loBTOpeHue, 0600I1ICHKE, 20 [ToBTOpEHUE BobruncjsTh 3HaYCHUS BBIPAXKEHUH, COAEPKALINIX

CUCTCMaTHn3aluAa

OCHOBHBIX ITOHSITHH
1 METOJI0B KYpCOB 5
1 6 KJIaCCOB,
00001IeHNE U
CHCTEeMAaTH3aIs
3HAHUH

HaTypajbHBbIE, LIENbIE, [IOJOKUTEIbHBIE U OTPULIATEIbHBIC
YHCI1a, OOBIKHOBEHHBIE U JECSITUYHBIE IPOOU, BBIIOIHSITH
npeoOpa3oBaHus YUCEI U BhIPAXKEHUH.

Bpi0upaTh cocod CpaBHEHHS YHUCEIN, BBIYUCICHNM,
NPUMEHSITH CBOMCTBA apU(PMETUUECKUX JTECUCTBUI

JUISl pAallMOHAJIN3ALIMN BBIYMCIICHU.
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Pemathb 3a1a41 U3 peaabHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JUIA PEUIeHUs 3a1a4 U3 IPYTUX
IIPEAMETOB.

Pemate 3a1a4u pa3HbIMH CIIOCO0AMHU, CPABHUBATD,
BbIOMPAThH CIOCOOBI PEIICHUS 33/1a4H.

OcyuecTBasiTh CAMOKOHTPOJIb BBITOJHAEMBIX IEUCTBUN U
CaMOIIPOBEPKY PE3ybTaTa BEIYUCICHUI

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

170
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PABOYASA NIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBIsIETCSI OJHUM U3 OMOPHBIX KYPCOB OCHOBHOI'O 00IIero o0pa3oBaHUS:
OHa o0ecreurBaeT M3y4YeHHE APYTUX AMCLUHUIUIMH, KaK €CTECTBEHHO-HAy4yHOro, Tak U
TYMaHUTApHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO JUIsl MPOJOJKEHUSI 00pa30BaHMs U
B IIOBCEIHEBHOM ku3HU. Pa3ButHe y oOy4arommxcsi Hay4HbIX MpEICTaBICHUMN
O TPOWCXOXKJICHUH U CYINTHOCTH alreOpanyeckux aOCTpakilnuii, Croco0e OTpaKeHHS
MaTeMaTUYeCKOW HAayKOW SBJICHMM W TIPOLIECCOB B MPHUPOAE U OOIIECTBE, POJIH
MaTEeMaTHYeCKOT0 MOJEIUPOBAHUS B HAYYHOM IMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(GOpMUPOBAHUIO HAYYHOTO MHPOBO33PEHMSI W KaueCTB MBIIUICHHUS, HEOOXOAUMBIX
JUTSl aJjanTalid B COBpeMEHHOM UG poBoM obiecTBe. M3yuenue anredpsl obecrieunBaet
pa3BUTHE yMEHHA HaOIIOAaTh, CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
JEUCTBUS U BBIBOABL, (GOpMyIHUpoBaTh yTBepxkAcHUs. OcCBoeHHE Kypca aiareOpbl
obecrieuynBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYAIOUIMXCSA: OHU HCIONB3YIOT
JNEAYKTUBHbIE M WHAYKTHBHBIE pACCYXKJEHHsA, O00OOUIEHWE H KOHKPETH3ALHUIO,
a0ctparupoBanue 1 anajoruto. OOyuenue anreOpe npeanoyiaraeT 3HaYUTENbHbBIN 00BEM
CaMOCTOSITEJIbHOM JESATEIBHOCTH OOYYaIOIIMUXCS, TIOATOMY CAMOCTOSATEIBHOE PEIICHUE
3aJa4 SABJSIETCS peain3alueil e TeNbHOCTHOrO MPUHIUIIA 00ydeHUS.

B crpykType mporpamMmMbl yueOHOro Kypca «AjreOpa» sl OCHOBHOTO OOILEro
00pa3oBaHUsi OCHOBHOE MECTO 3aHHMAIOT COJEPKATeNbHO-METOANYECKUE JIMHUU:
«Ywucna v BBIYUCIICHUSD, K ANTeOpanyecKue BEIpaKEHU, « Y paBHEHUS M HEPABECHCTBAY,
«Dynkuun». Kaxkmas w3 3THX copepx aTelbHO-METOAMYECKUX JIMHUI pa3BUBaeTCs
Ha MPOTSHKEHUU TPEX JIET U3YUYEHUs Kypca, B3aUMOIECHCTBYS C APYTUMHU €ro JIUHUSMMU.
B xoze u3ydenust yueOHOro Kypca 00y4daromuMcst TPUXOAUTCS JIOTHYECKU PacCyX aaTh,
UCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIM $3bIK. B CBA3M C 3TUM B MNpPOrpaMmy
y4eOHOro Kypca «Anredpa» BKIIOYEHBl HEKOTOPHIE OCHOBBI JIOTHKH, MPEICTaBICHHBIE
BO BCEX OCHOBHBIX pazjieflax MaTEeMaTHYECKOro OOpa30BaHUs U CIOCOOCTBYIOIINE
OBJIAJICHUIO OOYYAIOIIMMHCS OCHOB YHHUBEPCAJIbHOIO MAaTEMaTUYECKOTO SI3bIKA.
ConepkatenbHOM U CTPYKTYPHOU OCOOEHHOCTHIO YU€OHOT0 Kypca «Anredpay sBisieTcs
€r0 UHTETPUPOBAHHBIN XapaKTep.

Conepxanue muHUM «HuClia U BEIYMCICHUS» CIYKUT OCHOBOW ISl JANbHEUIIIETO
U3Y4YEHUS MaTeMaTHK{, CIOCOOCTBYET PAa3BUTHIO Yy OOYYalOIIUXCS JIOTUYECKOTO
MBIIUIEHUSI, (OPMHUPOBAHUIO YMEHHUS TIOJB30BATHCS ~ aNrOpUTMaMHU, a Takke
NPUOOPETEHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /JIi MOBCEIHEBHOM MKU3HH.
Pa3BuTue MoHATHA O 4YMCIE HAa YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUsl CBS3aHO
C palMOHAJIBHBIMU W HPPAIMOHATIBHBIMU YHUCIaMH, (OPMUPOBAHUEM MPEICTaBICHUIN
O JCHCTBUTENBHOM YHCIE. 3aBEpIICHHE OCBOCHUS YHUCIOBOM JIMHUM OTHECEHO
K CpelHeMYy 00111eMy 00pa30BaHUIo.
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ConepkaHue IBYX anreOpandecKux JHUHUN — «AJTeOpandyecKue BBIPAKCHUS» U
«YpaBHEHUST W HEPaBEHCTBa» CIHOCOOCTBYET (POPMHUPOBAHHUIO y OOYyYaIOIIMXCS
MaTeMaTUYEeCKOro amnmapaTa, HEO0OX0IUMOro JIsl PEIICHUs 3a7a4 MAaTeMaTUKH, CMEKHBIX
NpPEeAMETOB M TMPaKTHUKO-OPMEHTUPOBAHHBIX 3anad. Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3oBaHUsl y4eOHBIN MaTepuall TPYNIUPYETCS BOKPYT PALMOHAIBHBIX BBIPAKEHUM.
Anrebpa JEMOHCTPUPYET 3HAYEHHE MATEMaTUKM KaK sI3bIka JJIsi TOCTPOEHUS
MaTEMaTUYECKUX MOJIEJIEH, ONMMMCAHU ITPOLECCOB U SIBJICHUM pealbHOTO Mupa. B 3agaun
oOydeHHs anredpe BXOIAT TakKe JanbHEHIee pa3BUTHE aJITOPUTMHUYECKOTO MBIIIIJICHHUS,
HEOOXOIMMOr0, B YaCTHOCTH, JJII OCBOEHUS Kypca WH()DOPMATHUKH, U OBJIaJICHUE HAaBBIKAMU
JNeAYKTUBHBIX paccyxknaeHuil. [IpeoOpa3zoBanrne CHUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpa)KEHUsI, CIIOCOOHOCTEHN K MaTEMaTHYECKOMY TBOPYECTRY.

Conepxanue (QyHKIMOHAJIBHO-TpadUUeCKON JMHUM HalleJIeHO Ha TOJIy4eHHUe
OOy4JarolUMHUCS 3HAHMK O (YHKIUSIX KaK BaXKHEUIIEH MaTeMaTUYeCKOM MOIENH
JUTSI OTIMCAHUS W MCCIEAOBAHUS PAa3HOOOPA3HBIX MPOIECCOB M SBJICHUI B MPHPONE U
obmectBe. M3yuenue marepuana CIOCOOCTBYET Pa3BUTHUIO Y OOYYaAIOUIMXCS yMEHUs
UCII0JIb30BaTh Pa3IMYHbIC BBIPA3UTEIBHBIE CPEACTBA SI3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJINYECKHE, TpadudecKre, BHOCUT BKJIaa B (GOPMHUPOBAHNE MPEACTABICHHUN O POJIN
MaTE€MaTUKH B PA3BUTUM LIUBUJIU3AIMUA U KYJIbTYPHI.

CormacHo yueOHOMY IUIaHY B 7—9 Kjaccax u3ydaercsi yueOHbIH Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIIEAYIOIIME OCHOBHBIE pa3feibl cojaepkaHusd: «Yucima wu
BBIYUCIICHUS», «AJNre0OpandecKue BBIPAKCHUS», «YPaBHEHHUSI U HEPABEHCTBAY,
«DyHKIIUN.

OOmiee 4YuCIO 4YacoB, PEKOMEHJOBAHHBIX I M3Yy4eHHUsT Y4eOHOro Kypca
«Anredpa», — 306 gacoB: B 7 kmacce — 102 gaca (3 waca B Hemenmo), B 8 Kimacce —
102 gaca (3 yaca B Hezeno), B 9 kinacce — 102 yaca (3 yaca B HeelIio0).

COJEP XAHUE OBYUYEHUA

7 KIIACC
Yucia 1 BbIYUCICHUSA

HpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEXOL OT OJHON (hOPMBI 3anucu 1poleH K
apyroii. [loHATHE panMOHAIBHOTO YHWCHA, 3alUCh, CPAaBHEHHE, YIOPSAOYUBAHUE
pallMOHANIBHBIX YHCEN. ApH(pMETHUYECKHE [EHCTBUS C pPALUOHAIBHBIMU YHCIIAMHU.
Perenue 3a1a4 u3 peanbHOI MPaKTUKH HA YAaCTH, Ha JPOOH.

CreneHb ¢ HaTypaJlbHbIM IIOKa3aTelieM: ONpeiesieHue, MpeodpazoBaHUe
BBIpQ)KCHUII Ha OCHOBE OIpeAeNeHHs, 3amuch Oonplux uwucen. lIpoueHTsl, 3anmuch
IPOLIEHTOB B BUJE JpoOM M JIpoOM B BHUJAE MPOLEHTOB. TpHU OCHOBHBIE 3a/Jayd Ha
IIPOLICHTBI, pELICHUE 3a1a4 U3 PEaJbHOMN ITPAKTUKH.

[IppuMeHeHnE NTPU3HAKOB JEIMMOCTH, Pa3IOKEHUE HA MHOXKHUTENH HATypaJIbHBIX
YUCEL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 00OpaTHas MPONOpUUOHAIBHOCTH.
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AJureOpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUA C NEpeMEHHOU. J[lomycThmeie
3HAYECHUS NepeMeHHbIX. [IpencraBiieHMEe 3aBUCUMOCTHM MEXIYy BEIMYMHAMHU B BHUIE
¢dopmyinel. Beruucnenuss no ¢opmynam. IIpeoOpazoBaHue OYKBEHHBIX BbIPaKEHUH,
TOXKJIECTBEHHO PABHBIE BBIPAKEHMUSI, NPaBUJIa IPEOOPa30BaHUsI CYMM M MPOU3BEICHUN,
IIpaBUJIa PACKPBITHSI CKOOOK U MPUBEIECHUS TOJOOHBIX CIaraeMbiX.

CBolicTBa CTENEHN € HATYpaJIbHBIM ITOKA3ATEIIEM.

OpgHowieHnsl ¥ MHorouseHbl. CrteneHb MHorouseHa. Cl0K€HHME, BBIYMTAHME,
YMHOKEHHUE MHOTO4YIEHOB. DOpMYJIbl COKPAIIEHHOIO YMHOXKEHUSA: KBaapaT CyMMbl U
KBaapar pasHoctd. @DopMyna pa3HOCTH KBaAparoB. Pa3iokeHue MHOIOYJIEHOB
Ha MHOYKUTEJIN.

YpaBHeHUs] M1 HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YpaBHEHHUs, TMpaBuia NpeoOpa3oBaHUS  ypaBHEHHUS,
PaBHOCHUJIBHOCTb YPaBHEHUM.

JInHerHoe ypaBHEHHUE C OJTHOM IIEPEMEHHOM, YUCJIO KOPHEN JIMNHENHOTO YPABHEHUS,
pellleHHe JIMHEWHbIX ypaBHEeHUW. COCTaBJIEHHE YpPAaBHEHHWU IO YCIOBHIO 33Jlayu.
Pemenne TeKCTOBBIX 3371a4 C MOMOIIBIO YPABHEHUH.

JIluHeliHOe ypaBHEHHE C JBYMs IepeMeHHbIMU M ero rpaguk. Cucrema IByX
JMHENHBIX YpaBHEHUH ¢ JIBYMs IepeMeHHbIMU. PelieHne cucteM ypaBHEHUH criocoOoM
ITOACTaHOBKH. [Iprmepsl pemenus TEKCTOBBIX 3a1a4 C IOMOIIBIO CUCTEM YPABHEHHUM.

DyHKIMHA

Koopaunara Touku Ha npssmou. UuciioBbIE TPOMEKYTKU. PaccTosiHue MexXy AByMs
TOYKaMH KOOPJIUHATHOU IPSIMOM.

[IpsimoyrosbHas cuctema koopauHat, ocu OX u Oy. Abciucca U opJiuHaTa TOYKH
Ha KOOPAMHATHOW mIOCKOCTH. [Ipumepsl rpadukoB, 3amaHHbiX (opmynamu. Utenue
rpadukoB peasnbHbIX 3aBucuMoctei. [lonstue dynkumu. ['paduk ¢pynkiuu. CoricTBa
byaknuii. Jluneinas dynkius, e€ rpaduk. I'papuk dyaknuu y = |x|. I'paduueckoe
pElIEHUE TUHENHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHUM.

8 KJIACC
Yucia 1 BLIYUCTIEHUA

KBanparnsiii kopeHs u3 uncia. [lonstue o0 uppanyoHaibHOM yucie. JlecaTnaHbie
NpUOIMKEHUST HUpPpAIMOHATBHBIX 4ucen. CBoWcTBa apu(METHUECKUX KBaJpPaTHBIX
KOpHEH M MX MPUMEHEHHE K MPeoOpa30BaHUIO YHUCIOBBIX BBIPAXKECHUI U BHIYUCIICHUSM.
JIeCTBUTEIILHBIC YHCIIA.

CreneHb ¢ 1IETBIM MOKa3aTesneM U €€ cBoiicTBa. CTaHgapTHas 3alUCh YKCIA.

AJredpanyeckue BbIPasKeHUsI
KBanmpatHblii TpéxwiieH, pa3jioKCHHE KBAJPATHOTO TPEXUJICHA HAa MHOXHTEIIH.
AnreGpanueckas 1poos. OCHOBHOE CBOMCTBO anredpandeckoi apodu. CroxeHue,
BBIYUTAHUE, YMHOXKEHHE, JISICHUE anreOpandeckux qpodeii. ParinoHanbHbIe BRIpaKESHUS
U uX npeoOpa3oBaHue.
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YpaBHeHUs] M1 HEPAaBEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOro ypaBHeHus. Teopema
Buera. Pemenune ypaBHEHUN, CBOASAIIMXCS K JMHEWHBIM M KBaapaTHbIM. [Ipocreiimme
JIpOOHO-pallMOHAIIbHBIE YPABHEHMS.

I'paduueckass uHTEpHpeTanusi ypaBHEHH C JABYMsI TMEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YPABHEHU C JBYMS NIEpEMEHHBIMU. [[puMephl pereHus CuCTeM HEIMHENHBIX
YPaBHEHUMU C ABYMs IIEPEMEHHBIMHU.

Pelienne TEKCTOBBIX 3a1a4 alreOpandecKuM CIiocoOoM.

HucnoBble HEpAaBEHCTBA M MX CBOMCTBA. HepaBEeHCTBO C OIHOW NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA C OAHOM nepeMeHHONW. CUCTEMBI
JIMHEVHBIX HEPABEHCTB C OJJTHOW IIEPEMEHHOM.

DyHKIMHA

[Tonsitue pynakuuu. OOIACTh ONPENENICHUS W MHOXXECTBO 3HAYCHWUU (DyHKIIHH.
CrniocoObI 3a1anust PyHKITHAN.

I'paduk dpyakuuu. Yrenue cBoictB GhyHKIMH 110 e€ rpaduky. [Ipumepsl rpadukos
(G YHKIHH, OTpa)arolux peajbHbIe IPOIECCHI.

OyHKIINHY, OMMUCHIBAIOIINE MPSIMYIO U 00paTHYIO IPOTIOPIIMOHATbHBIE 3aBUCUMOCTH,
ux rpaduxn. Oynakiun y = X2, y = X3, y =Vx, y=|x|. ['paduueckoe peurenne ypaBHeHu#H
U CHUCTEM ypaBHEHHUI.

9 KUIIACC
Yucia u BbIYUCTICHUS

PanvonanpHbie 4uCa, WppallMOHATIbHBIC YHCIIA, KOHEYHBIE M OECKOHEYHBIC
JECTUYHBIE IpoOU. MHOXKECTBO JCHCTBUTENBHBIX YHCEN, JCHCTBUTEIbHBIC YHCTA KaK
OCCKOHEYHbIE JeCATUYHBIE ApoOu. B3auMHO OHO3HAYHOE COOTBETCTBUE MEXKAY
MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPAUHATHOMN MPSIMOM.

CpaBHeHue JNEUCTBUTENBHBIX YHUCell, apupMeTHnIecKne JNEUCTBHS
C ICUCTBUTEIbHBIMHA YUCIIAMM.

Pa3smepbsl  O0OBEKTOB  OKpYXKAlOIIEro  MHUpa,  JUIATEIBHOCTH  IPOLIECCOB
B OKpPY>KAIOLIEM MUDE.

[Tpubmmx€nHoe 3HAYCHWE BEIMYMHBI, TOYHOCTH MpHOMMKeHUs. OKpyricHue
yucell. [Ipukuaka u oneHka pe3yabTaToB BHIYUCICHUN.

YpaBHeHUs1 M HEPABEHCTBA

JluneliHoe ypaBHEHME. PelleHne ypaBHEHMH, CBOJAIIUXCA K JIMHEWHBIM.

KBagparHoe ypaBHeHue. PenieHne ypaBHEHHI, CBOIAIIMXCSA K KBAJIPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pelieHust ypaBHEHUH TPETbEM M 4YETBEPTOM
CTEIIEHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemienne npoOHO-pallMOHAIBHBIX  ypaBHEHMI. PeleHune TeKCTOBBIX —3ajad
anre0pandecKuM METOIOM.

VYpaBHeHue c JByMs NHepeMeHHbIMM U ero rpaduk. Pemenue cucreM AByX
JIMHEVHBIX YPAaBHEHUU C IBYMsI [IEPEMEHHBIMU. Pemenne cucrteM AByX YpaBHEHUM, OJTHO
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U3 KOTOpBIX JIMHEMHOE, a Jpyroe — BTOpOM cTerneHu. ['paduyeckas uMHTEpHpeTanus
CUCTEMBI YPaBHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenue TEKCTOBBIX 3a/1a4 aIreOpandeckuM CriocoOOM.

UucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENWHBIX HEPABEHCTB C OJHOW IIepeMEHHOW. PemieHne cucrem
JIMHEWHBIX HEPABEHCTB C OAHOM nepeMeHHoM. KBanpaTHbeie HepaBeHCTBa. ['paduueckas
UHTEpIIpETalsl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMH.

DyHKUMHA
KBangparuunas ¢hynkuus, e€ rpadux u cBorictpa. [lapaboa, KoopAuHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbI.

I'papuxn ¢ynkumii: y = #x, y = kx+b, y = /i, y=x%y= Vx5 y=|x,
X
Y UX CBOWCTBA.

YuciioBbIe MOCIEA0BATEIBHOCTH M IIPOIrPECcCHH

[IoHATHE YHCIOBOM TMOCHENOBATENBHOCTH. 3aJaHUE  IOCJIEIOBATEIIBHOCTH
peKyppeHTHOI hopMmyIoi u GopMyJIoi N-ToO YieHa.

Apudmernueckass u reoMmerpuueckas mporpeccur. Popmynasl N-TO  4leHa
apu(PMEeTHIECKON U T€OMETPUYECKON TPOrPECCHIA, CyMMBI MTEPBBIX N YJIEHOB.

N300pakeHre 4JIEHOB apu(PMETHUECKON U F€OMETPUUYECKON MPOrpeccuil TOUKaMu
Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEHWHBIM M SKCIOHEHUUAIBbHBIM pPOCT. CIOXHBIE
IIPOLICHTBHL.

HPEIMETHBIE PE3YJIBTATDBI

[IpemMeTHBIE  pe3ynbTaThl ~ OCBOCHHSI ~ MPOTpaMMBI  Y4eOHOrO  Kypca
K KOHILy 00y4eHus B / KJacce:

Yucsia 1 BBIYUCICHUSA

BrimonHsaTh, coueTast yCTHbIE M TUCEMEHHBIC TPUEMBI, apU(OMETHIECKUAEC TCHCTBUS
C pallMOHAIbHBIMU YHCIIAMH.

HaxoauTe 3HaueHMs] YUCIIOBBIX BBIPAXKEHUM, MPUMEHSITh Pa3HOOOpa3HbIe CIIOCOOBI
U MPUEMBI BHIYUCIICHHS 3HAYCHUI APOOHBIX BBIPAKEHUHN, COAEPIKAMNX OOBIKHOBEHHBIC
U JIECATUYHBIC IPOOH.

[lepexoauTs OT omHOM (OpMBI 3amUcH YUCed K Apyrod (mpeoOpa3oBBIBATH
JECATUIHYIO Ap0Obh B OOBIKHOBEHHYIO, OOBIKHOBECHHYIO B JCCATHYHYIO, B YaCTHOCTHU
B OECKOHEUHYIO JIECSITUYHYIO IPOOB).

CpaBHMBATh U YNOPSAOYUBATH PAlMOHAIBHBIE YHCIIA.

OKpyriTh yucna.

BeInmonHATh OpUKUIKY W OIEHKY pe3yJjbTara BBIYUCICHUN, OIEHKY 3HAYeHUU
YUCJIOBBIX BBIPAKEHUN. BBIMOMHATH JEHCTBUS CO CTEMEHSIMHU C HaTypaJbHBIMU
MOKa3aTEeIISIMH.

[IpuMeHsATh NpU3HAKK JEIMMOCTU, PA3JIOKEHUE HAa MHOXKHUTEIM HaTypaJbHBIX
yuces.
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Periath nmpakTHKO-OpHEHTHPOBAHHBIC 3a/1a4H, CBI3aHHBIC C OTHOLICHUEM BEIIMYMH,
IPOIIOPIIMOHATIBLHOCTRIO  BEJIMYMH, IPOICHTAMH, HMHTEPIPETUPOBATh PE3YJIBTATHI
peleHus 3a/1a4 ¢ YIETOM OrpaHMYCHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX
0OBEKTOB.

Adare0dpanveckue BbIpasKeHUs!

Hcnonp3oBaTh anreOpanvecky0 TEPMHHOJIOTHIO M CHMBOJHKY, MPUMEHSTH €€
B IIPOIIECCE€ OCBOCHUS YUeOHOTO MaTepraa.

Haxomute 3HaueHHs OYKBEHHBIX BBIPQKECHUHW TMpU 3aJaHHBIX 3HAYCHUSX
NIEpPEMEHHBIX.

BreimonHaTe mpeoOpa3oBaHMs 1IEJOTO BBIPAKEHUS B MHOTOWICH MPUBEICHUEM
MOIO0HBIX CITAaraeMBbIX, PACKPBITUEM CKOOOK.

BbIMONHAT YMHOKEHUE OHOYJIEHAa HA MHOTOUYJIEH M MHOTOWJIEHA HA MHOTOYJIEH,
OPUMEHSTH POPMYJIIBI KBaapaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCyIiecTBIATh pa3iokKeHHEe MHOTOWICHOB HA MHOXKUTENHU C MMOMOIIbIO BEIHECEHUS
3a CKOOKH OOIIEro MHOXUTEINs, TPYIIUPOBKU ClIaraeMblX, MPUMEHEHHUs (opMyi
COKPALIEHHOTO YMHOKEHHUS.

[IpumensTh MpeoOpa3oBaHUS MHOTOWIEHOB [UJIsl PEHICHUS Pa3IUYHBIX 3a]ad
U3 MaTEMaTHKHU, CMEXKHBIX IPEIMETOB, U3 PEaIbHON MPAKTUKHU.

Hcnonbs3oBaTh  CBOMCTBa  CTENEHEM €  HATypaJbHBIMU  I1OKa3aTESIMU
JUI IPpe0Opa30BaHUs BbIPAKEHUH.

YpaBHeHUs1 1 HEPAaBEHCTBA

Pemate nuHelHbIE ypaBHEHUS C OJHOM TEPEMEHHOM, IPUMEHSS TTPaBUIIA MIEPEX01a
OT MCXOJHOTO YpaBHEHUS K PAaBHOCWIbHOMY emy. [IpoBepsTh, ABISETCS JU YHCIO
KOPHEM YpPaBHEHHSI.

[IpumensaTy rpaduyueckre METOAbl MPU PEIICHUH JTUHEHWHBIX YpPaBHEHUW M UX
CUCTEM.

[TogOupars mpuMepsl Map 4uces, sIBISIOMNXCS pelieHueM JIMHEHHOTrO ypaBHEHUS
C ABYMs IIEPEMEHHBIMM.

Ctpouth B KOOPAMHATHOW IIJIOCKOCTU TpauiK JTMHEHHOTO YpPaBHEHUS C JIBYMS
MIEPEMEHHBIMH, TIOJIB3YSICh TPpa(hUKOM, MPUBOAUTE IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemars cucTembl IBYX JINHEWMHBIX YPABHEHH C ABYMS IEPEMEHHBIMHU, B TOM YHCIIE
rpauyecKu.

CocTaBisTh U pemiaTh JUHEWHOE YPaBHEHHUE WJIM CUCTEMY JIMHEWHBIX YpaBHEHUM
[0 YCIIOBHUIO 3aJa4d, HWHTEPHPETHPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJadd
IIOJIy4YECHHBIN pe3yJIbTart.

DOyHKUNHT

N3o0paxkaTe Ha KOOpIAMHATHOM NPSMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, HHTEPBaJbl, 3alUChIBATh YHUCJIOBBIE MPOMEKYTKH
Ha aIreOpanyecKoM s3bIKE.

OTtMeuarb B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJIMHATaM, CTPOUTH
rpaduku TMHEHHBIX QyHKIUH. CTpouTth rpaduk GyHKIUU Y = |x|.
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OnuckIBaTh C MOMOIIBIO (DYHKIIMI HU3BECTHBIE 3aBUCUMOCTUA MEXKY BETUYMHAMMU:
CKOPOCTb, BpEMsI, PACCTOSIHUE, 1I€Ha, KOJWYECTBO, CTOMMOCTh, MPOU3BOJUTEIHLHOCTD,
BpeMmsi, 00BEM paboThI.

HaxonuTe 3HaueHne GyHKIUU 110 3HAYEHUIO € apryMeHTa.

[Tonumare rpaduueckuid crnoco® TpeACTaBlIEHUS U aHalu3a HWHQpOpMAIINH,
W3BJICKATh U MHTEPHPETUPOBATH MHQPOPMALNIO U3 T'PadUKOB pealbHBIX MPOIECCOB U
3aBUCUMOCTEH.

[IpenmeTHBIC pe3yabTaThl OCBOCHHUS MPOTPAMMbI y4eOHOrO Kypca K KOHILY
oOydenus B 8 kiacce:

Yuciia v BHIYUCICHUSA

Hcnonp30BaTh HaYaJIbHBIE MPEACTABICHUS O MHOXECTBE NEHCTBUTEIBHBIX YHCEN
JUIsl CpaBHEHWsI, OKPYTJICHHUS W BBIUYHCICHUH, W300pa)kaTh JEHCTBUTEIbHBIC YHCIIA
TOYKaMU Ha KOOPJMHATHOM MPSIMOU.

[IpumeHsATh TOHATHE apU(PMETUYECKOrO KBaJApPATHOIO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHHU, WCHOJB3Ys] MPHU HEOOXOAMMOCTH KAaJIbKYJISITOpP, BBINOIHATH
npeoOpa3oBaHus BBIPAXKEHUN, COAEpKAIIUX KBaJApPaTHbIC KOPHU, UCIIONb3Ysl CBONCTBA
KOpHEM.

Hcnonb3oBaTh 3anMcH OOJBIITUX M MAJIbIX YHCEJN C TTOMOIIBIO IECITHYHBIX ApoOei
u creneHeit yucna 10,

AnredOpanyvecKkue BbIpasKeHUsI

[IpuMeHSTh MOHATHE CTETICHH C IICJIBIM ITOKa3aTeJIeM, BBITIOIHATh MPeoOpa3oBaHUs
BBIPAXKEHUM, COAEPKAIIUX CTEIEHHU C IEIbIM MTOKA3aTEJIEM.

BoIMOmHATE  TOXIECTBEHHBIE MPEOOPAa30BaHMS  PaAIllMOHAIBHBIX  BBIpOKCHUI
Ha OCHOBE MpaBWJI ACHUCTBUM HAJ MHOTOUYICHAMU U aJITeOpandecKUMU APOOSMHU.

PacknanpiBaTe KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumensaTe TpeoOpa3oBaHUs BBIPAKEHUN I PEUICHUS PA3IAYHBIX 3a7ad
Y3 MAaTEMAaTUKH, CMEKHBIX ITPEAMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs] 1 HEPABEHCTBA

Pemare nuHENHBIC, KBaJpaTHbIE YPABHECHUS W PALMOHAJIbHBIE YpPABHECHMUS,
CBOJSIIIMECS K HUM, CUCTEMBI ABYX YPaBHEHHUI C ABYMs IEPEMEHHBIMHU.

[IpoBoaUTE mpOCTEHIINE UCCIEAOBAHUS YPAaBHEHUN M CHCTEM YPAaBHEHHII, B TOM
yyciae ¢ TpPUMEHEHHEM rpaduyecKuX MNpe/ICTaBlIeHu (ycTaHaBIUMBaTh, MMEET JIU
ypaBHEHUE WM CUCTEMA YPABHEHUN pEIIECHUs, €CJIA UMEET, TO CKOJIbKO, U TIpoYee).

[lepexoauTs OT CIOBECHOW (POPMYIHUPOBKH 337auM K €€ anredpanyeckod MOENn
C MOMOIIBIO COCTABJIEHUSI YPABHEHHS WM CUCTEMbl YPaBHECHUW, WHTEPIPETUPOBATH
B COOTBETCTBHM C KOHTEKCTOM 3aJa4M IOJYYCHHBIN PE3YJIbTar.

[IpumeHATs CBOMCTBA YMCIOBBIX HEPABEHCTB JJII CPABHEHUS, OLICHKH, PEIIaTh
JMHEHBIE HEPABEHCTBA C OJIHOM TMEPEMEHHOM M WX CUCTEMBI, JaBaTh IpadUuecKyro
WJUTIOCTPALMIO MHOKECTBA PEILICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKUIMHA
[lonumaTe W HCHONB30BaTh (HYHKIMOHAIbHBICE TOHSITHS M S3BIK (TEPMUHBI,
CUMBOJINYECKHE O0O3HAYEHHUS), OINpEeAeNsATh 3HauyeHWe QYHKIMA TO 3HAYEHUIO
aprymMeHTa, OnpeaessaTh CBOMCTBA (PYHKIIMU 1O €€ rpaduky.
Ctpoutsb rpaduku 31eMeHTapHbIX DYHKIHMI BUAA:
y="" y=x2 y= x3,y =X y=|x|, onuceiBarh CBOICTBA YHCIOBOH (yHKIIHH
X

o e€ rpaduky.

[IpenmeTHBIC pe3yJabTaThl OCBOCHHUS TMPOTPaMMBI y4eOHOrO0 Kypca K KOHITY
oOydenus B 9 kiacce:

YucJia v BLIYHCIEHUA

CpaBHUMBATH U YIOPSAAOUUBAThH PAIlMOHATIBHBIE U UPPALIMOHAIBHBIEC YHCTIA.

BreimonuaTe apudmMernyeckue ACUCTBUS C PAIlMOHAIBLHBIMUA YHCIAMHU, COYETas
YCTHBIE W THUCHMEHHBIE IPUEMBI, BBINOJHATH BBIYHUCICHUS C UPPALMOHAIBHBIMU
YHCJIAMH.

HaxonuTh 3HaueHUs CTENEHEW C IEIbIMU TOKA3aTEIsIMU U KOPHEH, BBIYUCIATH
3HAYEHHUS YMCIIOBBIX BBIPAKCHUM.

OKpyrasiTb  IEUCTBUTEIBHBIC YHUCIA, BBINOJHATH MPUKUIAKY pe3ysbTara
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKEHUM.

YpaBHeHUs1 1 HEPAaBEHCTBA

Pemare nuHElHBIE W KBAaJpaTHBIE YPAaBHEHHWs, YPABHEHUS, CBOASLIMECS K HHM,
IpocTelIne IpoOHO-pallMOHAIbHBIC YPaBHEHUS.

Pewmars cuctemMbl ABYX JIMHEMHBIX YPABHEHUU C IBYMs IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUH, B KOTOPBIX OJHO YPaBHEHHUE HE SIBIIACTCS JINHENHBIM.

Pemarb TekcTOBBIE 3a/1auM areOpanyecKuM CIOCOOOM € MOMOIIBIO COCTaBJICHUS
YPaBHEHHUsI WM CUCTEMBI IBYX YPABHEHUH C JBYMs IIEPEMEHHBIMU.

IIpoBoaUTE MpOCTEHIINE UCCIENOBAHUS YPABHEHUN M CHCTEM YPABHEHMH, B TOM
YUClie C NpPUMEHEHHEM TIpadUUecKuX IMpeICTaBlIeHni (yCTaHABIUBATh, WMEET JIU
YpaBHEHUE WJIM CUCTEMA YPAaBHEHUH PELIEHUs], €CIIM UMEET, TO CKOJIBKO, U IPOYEe).

Pemarp nuHeliHbIE HEPABEHCTBA, KBAIpaTHBIE HEPABEHCTBA, N300paKaTh peILICHUE
HEPABEHCTB Ha YMCIIOBOM NPSIMOM, 3allMChIBATh PEIICHHUE C ITIOMOIIBI CUMBOJIOB.

Pemate crucTeMbl JTMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIFOYAIOIIUE
KBaJI[paTHOE HEPAaBEHCTBO, M300pakaTh PEIIEHHE CUCTEMbl HEPABEHCTB HA YMCIOBOM
IIPSIMOM, 3aIIMChIBATh PEICHHUE C IIOMOIIBI0 CUMBOJIOB.

Hcrnionp30BaTh HEPABEHCTBA IIPU PELLICHUU PA3JIMYHBIX 3a7a4.

DOyHKUNH
Pacno3naBarp (yHKIIMM W3YYEeHHBIX BHJIOB. [loKaspIBaTh CXEMAaTHYECKU
pacrojioKeHHEe Ha KOOPJAMHATHOW IUIOCKOCTH TIpadukoB (YHKIUHA BHAQA: Y = RX,

P _
y=Ahx+b y=2, y=ax?+bx+c, y= x3, y= /% y=|x| B 3aBucumocTH

X
OT 3HaYeHU K03((OUITMEHTOB, OMUCHIBATH CBOWCTBA (DYHKITHIA.
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Crpoutrb u wu300pakaTb cxemMaTH4ecku TpaduKu KBaJAPATUYHBIX (GYHKIUH,
OIHCHIBATh CBOMCTBA KBAAPATHUYHBIX (PYHKIIHI MO UX rpapuKam.

Pacno3naBarh KBajpaTHuHyt0 (QYHKIOUIO 10 (GopMylie, NPUBOAUTH HPUMEPHI
KBaJIpaTUYHBIX (PYHKIUN U3 peanbHOW KU3HU, (PU3UKHU, TEOMETPUU.

YuciioBbIe MOCIEA0BATEIBHOCTH U IIPOIrPecCUH

Pacno3naBarh apu(MeTHUECKYyI0 U T€OMETPUUYECKYIO MTPOrPECCUU MPHU Pa3HbIX
CIoco0ax 3a1aHusl.

BhINonHATH BBIYMCICHUS C UCTIOJIb30BaHUEM (POpPMYIT N-T0 WieHa apupMeTHuyecKon
Y T€OMETPUYECKON IIPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakath 4ieHbl TOCIEA0BATEIHLHOCTH TOUKAMHU Ha KOOPAMHATHOM IJIOCKOCTH.

Pewars 3amaum, CBSA3aHHBIE C YUCIOBBIMHU I1OCJIEOBATEILHOCTIMHU, B TOM YHUCIIE
3a71a4uy U3 peasibHOM JKU3HH (C UCIIO0JIb30BAHUEM KAJIbKYJIATOPA, HU(POBBIX TEXHOIOTHUM).
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KJIIACC
HammenoBanue paznena |KosnmuecTBo OcHoOBHOE OcHOBHbIE BUJIBI J€SATEIHOCTH 00Y4arOIINXCSI
(Tembl) Kypca 4acoB CoZIep/KaHue
Yucia 1 BEIYUCIIECHUS. 25 ITonstue CucreMaTu3upoBaTh U 000ramaTh 3HAHUSA
PanmonaibHbie yncna PaIlMOHATILHOTO YKCIa. | 00 OOBIKHOBEHHBIX U JECATUYHBIX APOOSX.
Apudpmernueckue CpaBHMBATH U YHIOPSIA0YUBATH AP00HU, MpeoOpa30BhIBaAs
NEeNCTBUSA IpU HEOOXOAMMOCTH JIECATUYHBIE IpOOU B OOBIKHOBEHHBIE,

C pallMOHAIbHBIMU
yuciamu. CpaBHEHHE,
YIOPSIIOYMBAHUE
palMOHAIbHBIX YHCEIL.
Crenenb

C HATypAIbHBIM
IOKa3aTeJieM.
Pemenne 0CHOBHBIX
3a7a4 Ha Apoou,
MTPOLIEHTHI

13 peajbHON
MPaKTUKHU.

[Ipu3Haku AENMMOCTH,
Pa3IoKEHUS

Ha MHOXXUTEIN
HATypAJIbHBIX YHCEIL

OOBIKHOBEHHBIE B JIECITUYHBIC, B YACTHOCTU B OECKOHEUHYIO
JNECATUIHYIO IPOOb.

IIpuMeHATH pa3Ho0Opa3HbIe CIIOCOOBI M IPUEMBI
BbIYHMCJICHUSA 3HAYCHUI IPOOHBIX BbIPAKEHHUIA,
coJiepKaniuXx OOBIKHOBEHHBIE U IECITUYHBIC IPOOU:
3aMEHSTh MPU HEOOXOIUMOCTHU JECATUUHYIO IPOOH
OOBIKHOBEHHOM ¥ OOBIKHOBEHHYIO JICCSITUIHON, TPUBOIUTH
BhIpaKeHUE K (hopme, Hanbosiee yioOHO! 111 BRIYUCIICHHM,
peoOpPa30BBIBATH APOOHBIE BEIPAKEHUS HA YMHOXKCHHE U
JIETICHHUE IECATUYHBIX IPOOeH K JEHCTBUSAM C IIETBIMU

YU CIaMU.

IIpuBoauTH YNC/I0BbIE M OyKBEHHBbIE IPUMEPbI CTETICHU
C HATypaJbHBIM MOKa3aTelieM, OOBSCHSS 3HAaUCHUS
OCHOBaHUS CTETCHU U MOKa3aTeNs CTENEHU, HaXOIUTh
3HAYCHUS CTereHer Bua a" (& — mo0oe parmoHaTbHOE
YHUCII0, N — HaTypajIbHOE YUCJIO).
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Peanbnblie
3aBucumMocTH. [Ipsmas
1 oOpartHasi
MIPOITOPITUOHATLHOCTH

IMonuMAaTh CMBICIT 3aIMCH OONBIINX YUCEN C TTOMOIIBIO
JECATUYHBIX ApoOeit u crerenerd yncna 10, npuMeHSITh UX
B PCATbHBIX CUTYAITUSX.

IpumMeHATHL TpU3HAKA JETMMOCTH, PA3I0XKEHUS Ha
MHOXKHUTEIIA HaTypaJbHbIX YUCEIT.

PemaTh 3a1a4u Ha 4acTH, IPOIEHTHI, MPOTIOPITUH,

Ha HaXxOXKJeHUE IPoOu (MPOIEHTA) OT BEIUYUHBI U
BEJIMYMHBI 110 €€ ApoOH (IIPOLIEHTY), ApoOH (TIPOIIEHTA),
KOTOPBIN COCTaBIISIET OJHA BETUYMHA OT JIPYTOH.
IIpuBoaUTH, pa30MpPaTh, OLEHNBATH PA3TUIHBIC PEIICHUS,
3alKiCH PEIICHUI TEKCTOBBIX 3aj1ay.

PacnoznaBaTh M 00bSICHATH, ONUPASICh HA ONPEICIICHHUS,
MIPSIMO MPOTIOPITHOHAIBHBIC U 0OPATHO MPOMOPIIMOHAEHEIE
3aBHCHMOCTH MEK/y BEIMYNHAMH, MPUBOAUTH MPUMeEPbI
ATUX 3aBUCHUMOCTEH U3 PEATHbHOT'0 MHUpPA, U3 APYTUX YICOHBIX
MPEIMETOB.

PemaTh npakTUKO-OpHEHTHPOBAHHBIE 3a]]a4 Ha IPOOH,
MIPOIIEHTHI, IPSIMYIO0 M 0OPaTHYIO MPOIIOPITMOHATBHOCTH,
POTIOPITHH

AnreOpandeckue
BBIPAKCHUS

27

bykBeHHbBIE
BBIPAKECHUS.
[lepemeHnHBbIE.
Jomyctumslie
3HAYEHUS
IIEPEMEHHBIX.
DopMyIBI.

Oguaserhb anreOpanueckoil TEPMUHOJIOTUEN M CUMBOJIMKOM,
NPUMEHSATH €€ B IPOIIECCE OCBOECHUS Y4E€OHOI0 MaTepHania.
HaxoauTb 3HaueHUs1 OYKBEHHBIX BBIPAKEHUI TIPH 33JaHHBIX
3HAYEHUSIX OYKB; BBIIIOJHATH BBIUMCIIECHUS 110 (POpPMYJIIaMm.
BoInmosHATH npeoOpa3oBaHusl LEJIOr0 BbIPAXKECHUS

B MHOT'OYJICH MPUBEJCHUEM TOI00HBIX CIaracMbIX,
pacKpbITHEM CKOOOK. BBINOJIHATH YMHOKEHHE OJJTHOUYJICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKECHUH,
packpbITHE CKOOOK H
IPUBE/ICHHE

MOJ00HBIX ClIaraeMbIX.

CBoliCTBA CTEIIEHA
C HaTypaJibHbIM
ITOKa3aTeJIeM.
MHOro4jeHsbl.
CnoxeHue,
BBIYUTAHUE,
YMHOKEHHE
MHOT'OYJICHOB.
dopmyIbl
COKpAaILIEHHOTO
YMHOXEHHUS.
Paznoxenue
MHOTOYJICHOB
Ha MHOXKHUTEIIU

Ha MHOT'OYJIEH ¥ MHOTO4JIEHA HA MHOT'OYJICH, IPUMEHSAThH
(dbopMyIibl KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcymecTBJSITH Pa3ioKeHUE MHOTOUYJIEHOB HA MHOXKHUTENN
MyTEM BBIHECEHHUS 32 CKOOKH OOIIEro MHOXKHUTES,
npuMeHeHus1 GopMyJIbl pa3HOCTH KBaJIpaToB, (popmyi
COKPAIIEHHOTO YMHOKEHHS.

I[IpuMeHsATH TPe0OpPa30BaHNE MHOTOUYJICHOB JJISl PEILICHUS
pa3IMYHBIX 337a4 U3 MaTEMATUKHU, CMEKHBIX IIPEAMETOB,
U3 peaJbHON MPAKTUKHU.

3HAKOMUTBHCH C MCTOPHE Pa3BUTHS MAaTEMATUKH

YPaBHCHI/ISI N HCPABCHCTBA

20

YpaBHeHUE, paBUIIA
npeoOpa3oBaHus
yYpaBHEHMUS,
PaBHOCHIIBHOCTD
YPaBHEHHU.
JIuneriHoe ypaBHEHUE

Pemiath TMHENHOE ypaBHEHUE C OJHOU IEPEMEHHOM,
NpUMEeHsA NPaBUHJIA [IEPEX0a OT UCXOIHOIO YPaBHEHUS

K PaBHOCWJIbHOMY eMy Ooiee rpoctoro Buja. IlposepsiTs,
SBJISIETCS JTM KOHKPETHOE YHCIIO KOPHEM YPABHEHUS.
IHoxOupaTe MpuMepsbI ap YUCEN, ABIIIOIIMNXCS PEIIEHHEM
JIMHEWHOTI'O YPAaBHEHUS C ABYMs IEPEMEHHBIMU.
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C OJTHOM IEPEMEHHOM,
pEIICHUE JIMHEUHBIX
ypaBHeHUN. Pemienue
3a/1a4 € IIOMOUIBIO
YPaBHCHUM.
JIuneitHoe ypaBHEHUE
C AByMs
IIEPEMEHHBIMU U €0
rpaduk. Crucrema nByx
JIMHEVHBIX YPAaBHEHUN
C ABYMs
IIEPEMEHHBIMU

CTpouts B KOOPJMHATHOMN TIOCKOCTH I'paUK JIMHEHHOTO
YPaBHEHUS C ABYMS IEPEMEHHBIMU; TIOJIb3YACh FPaPUKOM,
NPUBOAUTH NPUMEPbI PEIICHUS YPABHECHHUS.

Haxonurthb pemieHne CUCTEMBI IBYX JUHENHBIX YPaBHEHUI
C ABYMS [IEPEMEHHBIMU.

CocTaBJsATh M peliaTh YpaBHEHUE WU CUCTEMY
YPaBHEHMH 110 YCIIOBHIO 33a4H, UHTEPIPETUPOBATH

B COOTBETCTBHM C KOHTEKCTOM 3aJa4M IOITyYEHHBIN
pe3ynbTar

Koopaunats! 1 rpaduku.
OyHKIIMU

24

Koopannara Touku
Ha npsMoi. Huciosble
MIPOMEKYTKH.
Paccrosinne mexnay
JIBYMsSI TOUKaMU
KOOPAWHATHOU
IIPSMOM.
[IpssmoyronpHas
cucTeMa KOOpHHaT
Ha IJIOCKOCTH.
[Tpumepsl rpaduKoB,
3aIaHHBIX
dbopmynamu.

N300paxkarh HA KOOPAMHATHOW MPSIMOM TOUKH,
COOTBETCTBYIOILIME 3aJaHHBIM KOOpAUHATAM, JIy4d, OTPE3KH,
WHTEPBAJIbI; 3alMUCHIBATh UX Ha AJIre0OpandecKoM S3bIKE.
OTMeuaTs B KOOPAUHATHOM IVIOCKOCTH TOYKH I10
3aJIaHHBIM KOOpAMHATaM; CTPOUTH TpaduKu HECTOKHBIX
3aBUCUMOCTEM, 3aJIaHHbIX (POPMYIIaAMH, B TOM YHUCIIE

C TIOMOIIBIO U POBBIX JIAOOPATOPUIA.

IIpuMeHATH, H3yYaTh NPEeUMYIEeCTBA,
HHTEPHPeTUPOBATH I'paduueckuii criocod mpeacTaBIeHUs
U aHaJIM3a pa3HOOOPa3HON KU3HEHHOW HH(POPMALIUH.
OcBauBarhp nousiTue GyHKIUU, OBJIAJIEBAThH

(G YHKIMOHAIBHOW TEPMUHOJIOTHEH.

Pacno3HaBaThb mHeiHy0 GyHKIMIO Y = KX + b,
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Urenue rpadukos
peabHBIX
3aBUCUMOCTEHN.
[Tonsitue pyHKUUU.
['padux pyHKIUN.
CpoiicTBa (QyHKITHI.
Jluneiinas QyHKIuS.
[Toctpoenmue rpaduxa
JUHEHHON (PyHKITUH.

ONHUCBIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYEHUI

ko3 dureHTos K u b.

Crpouts rpaduxku muHeiHON QyHKIUU, QYHKIUA Y =| X |.
Hcnonb3oBaTh nugpoBbie pecypebl AJis1 IOCTPOSHUS
rpaukoB GYHKIMN U U3YUEHHUS UX CBOWCTB.

[IpuBOAUTE IpUMEPBI IMHENHBIX 3aBUCUMOCTEN B PEAIBHBIX
IIPOLIECCAX U SABJICHUAX

['paduk QyHkIUM
y=|x|
[loBTOpeHue u 00001IEHNE 6 [ToBTOpEHUE Bopi0MpaTh, NPUMEHATH OLIEHUBATH CIIOCO0bI CPABHEHUS
OCHOBHBIX IOHATHHU Yyucesl, BEIUMCICHUH, TPeo0pa3oBaHuil BEIpaXKEHUH,
Y METOJIOB Kypca pEIICHUS] YPABHCHUU.
7 xnacca, 00001IeHIE OcyuecTBJISITH CAMOKOHTP0J1b BBITIOJHSAEMBIX JICUCTBUN U
3HaHUU CaMOMPOBEPKY pe3yJIbTaTa BEIYUCICHUN, TPEOOpa30BaHUT,
ITOCTPOCHUM.
Pemiars 3a1aum U3 peajibHON KU3HU, IPUMEHATH
MaTreMaTH4eCKHue 3HAHUSA /ISl PEIICHUS 33724 U3 APYTUux
MPEIMETOB.
PemiaTh TeKCTOBBIE 32124, CPABHUBATh, BLIOMPAThH
CIOCO0BbI PEIICHUS 3a/1a4U
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
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8 KJIACC
HanmenoBanue paznena |KonumuectBo OcHoBHOE OCHOBHbBIE BU/IBI ICSITEIHHOCTH 00 yJarOIIUXCs
(Tembl) Kypca 4acoB COZICp)KAHUE
Uucrna v BBIYUCIICHUS. 15 KBagparHslii KOpEHb DopMyIHpPOBATH ONPeAeJIeHHe KBAAPATHOIO KOPHS

KBapaTHbie KOpHU

n3 uncia. [lonsarue
00 uppalroHaILHOM
yucne. /JlecaTuaHbie
MPUOTKCHUS
UPpALMOHAIIBHBIX
YHCelL.
JIeliCTBUTEIIbHBIC
yucna. CpaBHEHHE
JICCTBUTEIIbHBIX
YHCeJL.

YpaBHeHuUE BUa

X? = a.

CaolicTBa
apupMeTHIECKIX

KBaJPATHBIX KOPHEN.

[TpeoOpazoBanue
YHCIIOBBIX
BBIPAKCHUH,
COJIEPIKALLINX
KBaJIpaTHbIE KOPHU

U3 4Kcia, apupMETHUECKOro KBaJpaTHOTrO KOPHSI.
IIpuMeHATH onepanuio U3BJICYCHUS KBAAPATHOTO KOPHSA
U3 YKciia, MCMOJIB3Ysl IPU HEOOXOAUMOCTH KANBbKYJISITOP.
OueHnBaTh KBaJIpaTHBIE KOPHHU LIEJIBIMU YUCIAMU U
JECSITHUHBIMU JIPOOSIMHU.

CpaBHUBATH U YIIOPAA0YUBATH PALMOHAJIBHBIE U
UPpPALMOHAJIBHBIE YUCIIA, 3aIIMCAHHBIE C IIOMOILIBIO
KBaJPATHBIX KOPHEN.

HMccaenoBarh ypaBHeHHE X? = @, HAXOJUTH TOYHBIE U
npubInKEHHBIE KOpHU TipH a > 0.

HccaenoBars CBOICTBA KBaAPATHBIX KOPHEN, TPOBOAS
YU CJIOBBIE DKCIIEPUMEHTHI C UCIOJIB30BAaHUEM KaJbKYJIATOPA
(koMIIbIOTEPA).

Jloka3bpIBaTh CBOMCTBA apu(METHUECKIX KBaIPaTHBIX
KOpHEH; MPUMEHSITh UX AJIs IpeoOpa3oBaHMsl BIPAKEHUH.
BbInoJHATH Npeodpa3oBaHus BbIPAKEHUN, COIEPKAILINX
KBaJpaTHbIE KOPHU. BeIpakaTh I1epeMEHHbIE

U3 TEOMETPUUECKUX U PU3NIECKUX (HOPMYIL

BoeIyuciaaTh 3HAaYEeHUA BBIPAKCHUM, CONECPKALIUX
KBaJIpaTHbIE KOPHU, UCTIONB3YS IPU HEOOXOAUMOCTH
KQJIBKYIISITOP.
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Hcnonb30BaTh B X01€ pelIeHUs 3a1a4 dJIEMEHTapHbIE
IPEJCTAaBJICHUS, CBA3aHHbIE C MPUOIMKEHHBIMU 3HAUCHUSMU
BEJINYMH.

3HAKOMHTBHCH € HCTOPUEH Pa3BUTUS MAaTEMATUKHU

Yucra U BEBIYUCIIEHUS.

CrerneHs ¢ LENbIM

®opmMyJIMpPOBATH ONpe/esIeHre CTEIIEHU C LETbIM

CreneHs ¢ LeIbIM MOKa3aTEJIEM. MOKA3aTEJIEM.
[MOKa3aTEIEM CrannapTHas 3an1ch IIpeacraBasiTh 3aUCh OOJBIINX U MAJIBIX YUCEIT
qucna. B cTaHJapTHOM Bujie. CpaBHMBATH YKCIIA U BEJIUYUHBI,
Pa3mMepsn1 00bekTOB 3aMMCcaHHble ¢ ucnoiib3oBanuem creneHu 10.
OKPYKaKoIIEro Mupa Hcnonb30BaTh 3anMCh YUCET B CTAHIAPTHOM BUJE
(OT 2JIeMEHTapHBIX JUTSI BBIPQXKEHUST Pa3MEPOB 0OBEKTOB, JIIUTEIHLHOCTH
YaCTHUII IIPOLIECCOB B OKPYXkAIOIIEM MUPE.
10 KOCMUYECKUX DopMyIHPOBaATh, 3ANIMCHIBATH B CHMBOJIN4YECKON popme
00BEKTOR), Y WIJIKCTPUPOBATH MIPUMEPAMHU CBOMCTBA CTENICHU
JTUTEIIbHOCTh C LEJIbIM IOKa3aTEeIIEM.
MPOLIECCOB IIpumeHATH CBOICTBA CTETICHU JJIsl IPEOOpa30BaAHUS
B OKPYKAIOIIEM MHPE. | BBIPAXKEHUM, COACPKALIMNX CTEIIEHU C LIEJIBIM ITOKA3aTEIIEM.
CBolicTBa CTEIEHU BBLINOJHATH JeMCTBUSA C YHCIIaMHU, 3alIMCAaHHBIMU
C LIEJIBIM [IOKA3aTeNIeM | B CTaHAApTHOM BHjE (YMHOXKEHUE, JeJICHUE, BO3BEACHUE
B CTCIICHB)
AJreOpandeckue KBagparnslii Pacno3snaBarh KBaJIpaTHBIN TPEXUJIEH, YCTAHABIINBATh
BbIpakeHUs. KBagpaTHbIii TPEXUIICH. BO3MOXXHOCTbB €0 Pa3JI0KEHUS HA MHOXKHUTEIIH.
TPEXUIICH Paznoxenue PackiaapiBaTh Ha MHOKUTEIH KBAJAPATHBINA TPEXUICH
KBaJIPaTHOTO C HEOTPULATEIbHBIM TUCKPUMHUHAHTOM
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TpEXUJICHA
HAa MHOKUTEJIN

AnreOpandeckue
BBIPA)KCHUSL.
AnreOpandeckast poOb

15

AnreOpanueckas
npoOb. JlomycTumblie
3HAYCHUS
NIEpEMEHHBIX,
BXOJISIIIINAX

B alireOpanveckre
BBIPAKCHUS.
OCHOBHOE CBOMCTBO
anredpandeckou
npobu. CokparieHue
TpoOei.

CnoxeHue,
BBIUHTAHUE,

YMHOKCHUC U JCIICHHUC

anreOpandecKux
Jpo0ei.
[IpeoOpazoBanue
BBIPAKEHUM,
COJIEpIKaIIUX
anredpanvecKue
npodu

3anuceiBaTh anredOpandeckue BoipaxkeHus. Haxoaurh
00JacTh OnpeneNeHus: PallMOHAIILHOTO BBIPAXKEHUS.
BbINOTHATH YKCIIOBBIC TOACTAHOBKU U BHIMUCIATH
3HaYeHue APOOU, B TOM YHCIIE C TOMOIIBIO KAIbKYIATOPA.
®opMyJIUPOBATH OCHOBHOE CBOMCTRBO alireOpandecKoi
JpoOU ¥ MPUMEHSAITH €ro sl TpeoOpa3oBaHus IPOOCH.
BbInoJHATH AeHCTBUSA C AIreOpanyecKUMu ApOoOsIMHU.
[IpumensaTh npeoOpa3zoBaHus BBIPAXKECHUHN IS PELLICHUS
3a1a4. BeipaxaTh nepemMenHbie U3 GopMyin (GU3HUECKUX,
reOMETPUYECKUX, ONMCHIBAIOIINX OBITOBBIE CUTYaI[1H)
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YpaBHEHUSI 1 HEPABEHCTBA. 15 KBagparnoe Pacno3HaBaTh KBaJpaTHbIEC ypPaBHEHUS.

KBaznpaTHble ypaBHEHUS ypaBHenue. HenosnHoe | 3anucbiBaTh popmyJsly KOpHER KBaIpaTHOTO ypaBHEHUS,
KBaJpaTHOE peliaTh KBaJpaTHbIe YPABHEHUS] — IOJIHBIE U HETIOJIHbIE.
ypaBHeHue. opmyna IIpoBoauThs npocrerime UCCaea0BaAHUA KBAIPATHBIX
KOpHEHN KBaJpPaTHOTO ypaBHEHUH.
ypaBHenus. Teopema Pemats ypaBHeHUs1, CBOISIIMECS K KBaJIPATHBIM,
Buera. C TIOMOIIBIO TPE0OPa30BaHUN U 3aMEHON MTEPEMEHHOM.
Pemenne ypaBHeHui, HaouarogaTs 1 aHAIM3MPOBATH CBSA3b MEXKIY KOPHIMU U
CBOASILIIUXCS KO3 dUIMEeHTaMH KBaAPATHOTO YpaBHEHHUS.
K KBaJIPATHBIM. dopmyaupoBaTh Teopemy Buera, a Tak:xke 00paTHYIO -
[Tpocreiimue npobHO- | TEOpeMy, IPUMEHATH 3TU TEOPEMBI IS PELLICHHUS
paluroHaIbHbIE 3a1a4.
YpaBHEHHS. Pematp TekcTOBBIE 3202491 aIreOpanyecKuM criocoOoM:
Pemenne TekcToBBIX MEePEXOJIUTh OT CJIOBECHON (hOPMYIUPOBKHU YCIOBHS 3a/1aUu
3a]1a4 C MOMOIUIBIO K anredpanyeckor Mojiesiu MyTéM COCTaBJICHUS yPaBHEHNUS,
KBaJIpaTHBIX pelaTh COCTaBIECHHOE YpaBHEHUE; MHTEPIPETUPOBATh
YPaBHEHUU pe3ynbTar.

3HAKOMUTBHCA C UCTOPHUEI Pa3BUTHUSA aIreOpbl
YpaBHEHHS 1 HEPABEHCTBA. 13 JIuHeitHoe ypaBHEHHE Pacno3naBarh JIMHEHHBIC YPAaBHEHUS C IBYMS

Cucrembl ypaBHEHHI

C AByMs
[IEPEMEHHBIMHU, €T0
rpaduk, mpuMepbl
penieHust ypaBHEHUN
B LIEJIBIX YUCTIaX.
Pemenue cucreM aByx
JIMHEVHBIX YPaBHEHUU

MIEPEMEHHBIMU.
CrpouTthb rpaduky TMHEHHBIX YpaBHEHUH, B TOM YHCIIE
HCIOJIb3Yysl HU(PPOBbIE PeCypPCHI.

Pa3zinuarts napasuienbHbIE U IEPECEKAIOIINUECS MTPSMbBIC
10 UX YPaBHEHUSIM.

Pemiare crucTteMsl 1BYX JIMHEWHBIX YPABHEHUN C IBYMS

IIEPEMEHHBIMU ITOJACTAHOBKOM U CIIOKEHUEM.

53




denepanpHas padouast mporpamma | Matemaruka. 5-9 kimaccel (0a30BbIii YPOBEHB)

C IByMs
MIEPEMEHHBIMU.
[Ipumeps! pereHns
CHCTEM HEIUHEHHBIX
YpPaBHEHUU C ABYMsI
MIEPEMECHHBIMM.
['paduueckas
VHTEPIPETALUSA
YPaBHEHUS C ABYMS
MepEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpPaBHECHUU C ABYMS
IIEPEMEHHBIMM.
Pemenune TeKCTOBBIX
3a71a4 C TIIOMOIILIO
CUCTEM YPaBHEHUH

Pemarh npocrenme CUCTEMBI, B KOTOPBIX OAHO

U3 YPABHEHUU HE SIBIIACTCS JIMHEHHBIM.

IIpuBoauTh rpaguuecKyr0 HHTEPNPETALMIO PELICHUS
YPAaBHEHHUS C IBYMsI IEPEMEHHBIMU U CUCTEM YPaBHEHUU
C ABYMSI IIEPEMEHHBIMU.

Pemath TekcTOBBIE 32/1a4M aNTe0pauecKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrpa

12

Yucnosele
HEpPABEHCTBA U UX
CBOKCTBA.
HepasenctBo ¢ ogHOM
IIEPEMEHHOM.
JIunelinbie
HEPABEHCTBA C OJHOMN
IIEPEMEHHON U UX
peuienne. Cuctemsl
JIMHEVHBIX HEPABEHCTB

DopMyJIMPOBATH CBOMCTBA YHUCIIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX HAa KOOPAUHATHOM NIPSIMOH, JOKA3bIBATh
areOpanvdecKu.

IIpuMeHSITH CBOMCTBA HEPABEHCTB B XOJ€ PEIICHUS 3a/1a4.
Pemarsb iMHEHHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOM,
M300paXkaTh pellleHre HEPaBEHCTBA HA YHUCIIOBOM MPSIMOM.
PemaThb cucteMbl TMHEHHBIX HEPABEHCTB, H300pakaTh
pELICHHE CUCTEMbI HEPABEHCTB HA YUCIIOBOM MPAMOMN
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C OJTHOM IEPEMEHHOMN
U UX PELICHHUE.
N306paxenue
pELIECHUS JIMHEHHOTO
HEpPABEHCTBA U UX
CHUCTEM Ha YHUCIIOBOM
PAMOU

OyHKIUH. [Tonsarue pyHKIIUN. Hcnoab3oBaTh QYHKIIMOHATIHHYIO TEPMHUHOJIOTHIO U
OCHOBHBIE TOHSATUS OO6uacTh orpe/iesiecHdsT | CUMBOJIUKY.
U MHO>XECTBO Boruncasith 3HaYeHus1 QYHKIUH, 3aJaHHBIX (hOpMYyTIaMu
3HaYeHUH PYHKIHU. (1pu HEOOXOITMMOCTH UCIOJIb30BaTh KaJIbKYJIISTOP);
CrnocoObI 3a1aHus COCTABJIATH TA0IMUBI 3HAYeHUH DYHKIUY.
byHKIMA. Crpouts no ToukaMm rpagukn QyHKIUH.
['paduk GpyHKIIAN. OnuckIBaTh CBOIiCTBA (PYHKIIMU HA OCHOBE €€
CgoiicTBa PyHKIINH, rpaduuecKoro MpeJaCTaBICHHUS.
UX 0TOOpakxeHue Hcnoab3oBaTh QYHKIIMOHATIHHYIO TEPMHUHOJIOTHIO U
Ha rpaduke CUMBOJIUKY.
HccaenoBaTh npuMepsl rpauKoB, OTPAKAIOIIUX PeabHbIC
npoueccsl U sBieHus. [IpuBoaMTH NPUMeEPBI POLIECCOB U
SIBJICHUU C 3aJIaHHBIMU CBOMCTBaMHU.
Hcnonb30BaTh KOMIIBIOTEPHbIE NP OrPaMMBbI
JUIS IOCTPOEHUs rpauKoOB QYHKIUI U U3y4EHHs UX CBOMCTB
OyHKIUY. UYUreHne u nocTpoeHue Haxonuts ¢ mnomombio rpadpuka QyHKIIMU 3HaYEHHUE OJTHON

UucnoBbie QyHKIINH

rpauKoB ¢ yHKIIHIA.
[Tpumeps! rpadukoB

Y3 PACCMATPUBAEMBIX BEJIMYMH [0 3HAYCHUIO IPYTOU.
B HEecno)kHBIX cilydasX BbIpamaTh (popMyJ10il 3aBHCUMOCTh
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dyHKuMH,
OTpaXKaIOIINX
peabHbBIE ITPOIECCHI.
DOyHKINH,
OIHCHIBAIOIIINC
IPSIMYIO U OOpaTHYIO
MIPOTOPITMOHATILHBIE
3aBUCHMOCTH, UX
rpaduku.

['paduk GyHkium

y =X

DOyHKINU

y =x4,y =%,
y=vxy= [x];
rpaguyecKoe peieHme
YPaBHEHUU U CUCTEM
YpaBHECHUU

MEXIY BEJIMUNHAMU.

OnuchbIBaTh XapakTep U3MEHECHUS! OJHOM BEJTMYUHBI

B 3aBUCUMOCTH OT U3MEHEHUS IPYTOM.

Pacno3naBath Bubl u3ydaembix GpyHkiui. [lokasbiBaTh
CXeMATH4YeCKH MOJIOKECHUE Ha KOOPJIMHATHOM IJIOCKOCTH
rpadukos GyHkImii Buga: y = X2,y = x5,y =Vx,y = |x|.
Hcnonb30BaTh PyHKUMOHAJIBHO-TPaUIECKUE
NpeaCcTABJIeHMS s PENICHUS U UCCIICOBAHNS YPABHEHUN U
CUCTEM YPaBHEHHII.

IIpuMensiTh HM(pPOBBIE peCypPChI IS TIOCTPOCHUS

rpadukoB GyHKITUN

[ToBTOpeHue u o6o0IIeHNE

[ToBTOpEHUE
OCHOBHBIX ITIOHSITHHU U
METOMIOB KypcoB 7 u 8
KJ1accoB, 0000IIIeHE
3HaHUM

Bei0uparTh, NpUMEHATH, OEHUBATH CIIOCO0bI CPABHEHHUS
YHCeNl, BHIYMCICHHH, TpeoOpa3oBaHUil BBIPAKEHUH, peIIeHUs
YpPaBHCHUU.

OcymecTB/IsITh CAMOKOHTP0J1b BBIITOJIHAEMBIX JEHCTBUN U
CaMOIPOBEPKY pe3yJibTaTa BEIYUCICHUM, TPpeoOpa3oBaHui,
ITOCTPOCHUM.

Pemiars 3a1a4u U3 peajbHOM )KU3HU, IPUMEHATH
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MaTeMaTUYECKUE 3HAHUS I PEIICHU 3a7a4 U3 IPYTUX
MPEIMETOB.

PemaTh TeKkcTOBBIE 32/1a4M, CPABHUBAThH, BLIOMPAThH
CI0COOBbI PEIICHUA 3a/1a41

OBIIEE KOJIMYECTBO
YACOB IIO IIPOl PAMME

102
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9 KJIACC
HanmenoBanue pasnena KomnuecTtBo OcHoOBHOE OCHOBHbBIE BU/JIBI ICSITEIHLHOCTH 00 YyJarOIIUXCs
(Tembl) Kypca 4acoB coJiepKaHue
Uricia 1 BEIUUCIIEHUS. 9 PanmuonansHBIC UnCIIa, Pa3zBuBarh npeacraBjieHHsi O YUCIaX: OT MHOXKECTBA

JeCTBUTEIIBHBIC YMCIIA

UppaLMOHAJIbHBIC
YHCja, KOHCUHbBIC U
OCCKOHEUHBIC
JECATUYHBIE IPOOH.
MHOXECTBO
JICHCTBUTEIIbHBIX
YHCe;
JIECTBUTEIIbHBIC
Yypcia Kak
OCCKOHCUHBIC
JECSITUYHBIE IPOOH.
B3anMHO oHO3HaUHOE
COOTBETCTBUE MEKIY
MHOKECTBOM
JICHCTBUTEIIbHBIX
YHCEeJI U MHOKECTBOM
TOYEK KOOPAUHATHON
IIPSIMOM.

CpaBHeHMe
JICCTBUTENIbHBIX YHCET,
apupMeTHuIecKue

HaTypaJbHBIX YUCEI O MHOXKECTBA ICUCTBUTEIBHBIX YUCET.
O3HAKOMHMTBHCH C BO3MOKHOCTBIO IPECTABIICHUS
JIEUCTBUTEIIHLHOI'O YMCJIa KaK OECKOHEYHON NeCATUYHON
IpoOH, MPUMEHSTh JIECATUYHBIC MPUOTKCHHUS
palMOHANBHBIX U UPPALUOHAIBHBIX YUCET.

HN300paxaTh 1€MCTBUTEIBHBIC YUCIIA TOUKAMHU
KOOPAWHATHOM IIPSMOM.

3anucbIBaTh, CPABHUBATH U YIIOPSIA0YUBATH
JNICUCTBUTEIILHBIC YHCIIA.

BbInoJIHATH, cOueTasi YCTHBIE U TUCbMEHHBIE ITPUEMBI,
apudMeTnyecKue IeiCTBUSA C PAIMOHAIBHBIMU YUCIIaAMU;
HAXOIAUTh 3HAYCHUS CTENECHEU C LEIbIMU MOKA3aTEIsIMU U
KOpDHEN; BBIYUCJIAATH 3HAYCHHS YUCIOBBIX BBIPAXKEHUM.
HHonyuuTs npeacraBjaeHue 0 3HAYUMOCTH
JNEUCTBUTEIIBHBIX YHUCEI B PAKTUYECKON AEATEIbHOCTH
YEJI0BEKa.

AHAJIU3MPOBATH M 1€J1aTh BHIBOAbI O TOYHOCTH
IpUOTMKEHUS JEUCTBUTEIILHOTO YHUCIIA PU PEIICHUN
3a7ad4.

OKpyrasiTte 1€CTBUTEIIbHBIC YHCIIA, BHINOJIHATH
NMPUKHUIKY pe3yJIbTaTa BBIYMCICHU, OLEHKY 3HAYEHUN
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JICUCTBUS

C IEUCTBUTEILHBIMHU
YHUCIaMU.
[Tpubnmxénnoe
3HAUCHHE BEIINUMHBI,
TOYHOCThH
MPUOTMKCHUS.
OkpyrieHue yuces.
[Ipukuaka u oreHka
pE3yIbTATOB
BBIUYHMCIICHUHA

YUCJIOBBIX BBIPAKCHUM.
3HAKOMMTBHCHA € HCTOPHUEH Pa3BUTHUS MATEMATUKHU

YpaBHEHMS U HEPABEHCTBA.
YpaBHEHUS C OJTHOU
[IEPEMEHHOMN

14

JIuneliHOE ypaBHEHHE.
Pemenue ypaBHeHUi,
CBOJISIINXCS

K JIMHEUHBIM.
KBanparHoe
ypaBHeHue. Pemenue
YpPaBHCHUH,
CBOJALLIAXCS

K KBaJIPAaTHBIM.
bukBanpartHbie
YpaBHEHUS.

[Ipumeps! perreHns
YPaBHEHUU TPEThEU

Y YETBEPTOU CTENIECHEN

OcBauBaTb, 3alIOMMHATH U IPUMEHATH rpaduyeckue
METO/bI [IPU PELICHUH YPABHEHUM, HEPABEHCTB U UX
CUCTEM.

Pacno3naBars Liesbie U JpOOHBIE YPABHEHUS.

PemiaTh JiMHelHbIC M KBA/IPATHbIC YPABHEHMUS,
ypaBHEHUS, CBOJAIINECS K HUM, TPOCTeHIIne ApoOHO-
palrOHAIbHBIE YPaBHECHUSI.

IIpeanararb BO3MOXKHBIE CLIOCOOBI PEILIEHUS TEKCTOBBIX
3a/1a4, 00CYKIaTh UX M pPeliaTh TEKCTOBBIC 3a/1a41
pa3HBIMU CITOCOOAMH.

3HAKOMUTBLCH € HCTOPHUEN Pa3BUTHUSI MATEMATUKHU
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pa3JIoKEHUEM
Ha MHO>KUTEIIH.
Pemienne npoOHoO-
paroHaIbHbIX
YPaBHEHUN.

Pemnenne TeKCTOBBIX
3a]a4 anreopandyeckum
METOJIOM

YpaBHEHMS U HEPABEHCTBA.
CucreMsl ypaBHEHUN

14

YpaBHEHUE C IByMS
MIEPEMEHHBIMU U €0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUIN
C ABYMs
IIEPEMEHHBIMU U €€
peurenue. Pemenue
CUCTEM JBYX
YpPaBHEHUH, OJTHO

13 KOTOPBIX JINHENHOE,
a Ipyroe — BTOpOu
CTEIIEHHU.
['paduueckas
MHTEPIpETAUA
CUCTEMBI YPaBHEHHU

C IBYMs IIEPEMEHHBIMHU.
Pemenune TekCcToBbIX

OcBauBaTh U NPUMEHSATH [IPUEMBI PEIIICHUS] CUCTEMBI
JBYX JTHHEHHBIX YPABHEHUN C IBYMS TIEPEMEHHBIMH H
CUCTEMBI IBYX YPaBHEHHUH, B KOTOPHIX OJTHO YpaBHEHUE HE
SIBJIICTCS INHEHHBIM.

Hcnonb3oBaTh QPyHKIIMOHATEHO-TpadUuuecKue
IIPEICTABIICHUS JTsl PellieHUsl U UCCJIeI0BAHUST YPaBHEHUN
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32124, peliaTh UX
anreOpanyecKuM CrocoOOM: NMepexoauTh OT CIOBECHOMN
(GOpMYyITUPOBKH YCIOBUS 33/1a4H K allrTe0pandecKoi MOIeIH
MyTEM COCTABJICHHS CUCTEMBI YPaBHECHHUI; pelliaTh
COCTaBJICHHYIO CUCTEMY YPaBHECHUI; HHTEPNPETHPOBATH
pe3yJbTart.

3HAKOMUTBHCSH C HCTOPHEN Pa3BUTHA MaTeMaTUKU

60




denepanpHas padouast mporpamma | Matemaruka. 5-9 kimaccel (0a30BbIii YPOBEHB)

3aJ1a4 aareOpandaecKum
COCOOOM

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossle Yurartp, 3aIMCbIBATh, IOHUMATh, HHTEPIPETHPOBATH
HepaBencTBa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOICTBA. BbInoHATH TpeoOpa3oBaHusl HEPABEHCTB, HCNOIb30BATh
JIuneiinble U1 IpeoOpa30BaHus CBOMCTBA YHCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBaTh JIMHEHBIC U KBaPATHBIC HEPABEHCTBA.
C OJIHOM MepEMEHHOI PemaTh nMHENHBIE HEPABEHCTBA, CUCTEMBI JIMHEMHBIX
U UX PEIICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIFOYAOIINX
CucreMbl TMHEWHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATh
HEPABEHCTB C OJTHOMI IIOJIyYE€HHBIE PEILCHUS.
IIEPEMEHHON U UX HN300paxkarh perieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pelieHue. Ha YKCIIOBOM MPSMOH, 3alIMChIBATH PEIICHUE C TOMOILBIO
KBangparHsie CHMBOJIOB.
HEPABEHCTBA U UX PemaTh kBajipaTHbIE HEPABEHCTBA, UCHOJIb3YS
pelieHue. rpauueckue npeacTaBICHus.
['paduueckas OcBauBaTh M NPUMEHATH HEPABEHCTBA MIPU PELICHUU
UHTEpIpeTanus pa3IMYHbIX 337a4, B TOM YUCJIE MPAKTHKO-
HEPABEHCTB U CHCTEM OpPUEHTUPOBAHHBIX
HEPABEHCTB C ABYMS
IIEPEMEHHBIMH
DyHKIIMN 16 KBanpatuunas Pacno3naBaTh BHIbI U3Y4aeMbIX ()YHKIUN;

byskuug, e€ rpadux u
coiicTa. [lapabomna,
KOOPJAMHATHI BEPIITHHBI
napaboJibl, OCh

WITIOCTPUPOBATH CXEMATHYECKH, 00bACHATH
pacroJIoKeHHE Ha KOOPJAUHATHOM INTIOCKOCTH IPa(uKOB

Gyukuuii Buga: y = kx,y = kx+ b,y = k_,y = X2,
X
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CUMMETPHUH 1apadoJIbl.

['paduxu GhyHKIUIA:
y =Kkx,
y=kx + b,
k
y=_,
X
y = %,
y = %,
y = Vx,
y = |x|

y =x3,y =V, y = | x| B 3aBHCHMOCTH OT 3HAYCHHiT
K03 (PULIMEHTOB; ONUCHIBATh X CBOWCTBA.
PacnoznaBarh kBaipaTHUHYIO PYHKIIMIO IO (hopmyIe.
IIpuBOAMTH NPUMeEPBI KBAIPATUYHBIX 3aBUCUMOCTEN
U3 peTbHON KU3HH, (PU3UKH, TEOMETPHH.

BoIsiBJSATH 11 0000111aTh 0COOCHHOCTH Tpaduka
KBaJAPAaTUUHOU PYHKIIUH Y = ax? + bx + c.

Ctpouthb u n300paxarh cxeMaTu4ecku rpaduku
KBaJIpaTUYHBIX (PYHKIUH, 3aJaHHBIX (hOpMYIaMH BUA
y=axl,y=ax’+q,y=a(x+p)>y=ax’+bx+c.
AHAJIM3MPOBATH U NPUMEHATH CBOMCTBA N3YYCHHBIX
(GYHKUUN U1l ©X TOCTPOEHMS], B TOM YHUCJIE C IIOMOILBIO
U (POBBIX PECYPCOB

YucioBbIe
OCJIEIOBATEIILHOCTHA

15

[ToHsTHE YKCIIOBOM
MOCJIEIOBATEIBHOCTH.
3amanue
MOCJIEIOBATEIIBHOCTH
PEKYPPEHTHOM
bopmynoii u
dbopMyII0¥ N-TO YIICHA.
ApubdmMernueckas u
reoMeTpuuecKas
MIPOTPECCUH.
®dopmyIibl N-TO YieHa
apu(pMETHIECCKON 1
r€OMETPUYECKON

OcBanBaTh U IPUMEHATH UHACKCHbIE 0003HAUEHUS,
CTPOUTH peueBble BbICKA3BIBAHUS C HCIIOIb30BAaHUEM
TEPMUHOJIOTUH, CBSI3aHHOH C TIOHATHEM
MIOCJIEZI0BATENbHOCTH.

AHanu3upoBath GpopMyity N-TO YjeHa
M0CJIeI0BATENbHOCTH UM PEKYPPEHTHYIO (POPMYITY

U BBIMHCJIATH WICHBI TIOCTEI0BATEILHOCTEH, 3aJaHHBIX
3TUMH HOpPMYITaMH.

YcranaBiauBaTh 3aKOHOMEPHOCTb B IOCTPOCHUU

IMOCJICAOBATCIIbBHOCTH, €CJIN BbIITMCAHBI IICPBBIC HCCKOJIBKO

€€ YJICHOB.
Pacno3HaBarhb apu(METHICCKYIO U TCOMETPHIECKYIO
IIPOTPECCUH TPH Pa3HBIX CIIOco0ax 3a/IaHMsl.
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MPOrPECCUM, CYMMBI
MIEPBBIX N YICHOB.
N300pakeHue 4ieHOB
apu(pMETHUIECCKON 1
reOMETPUYECKON
MPOrPECCUN TOUKAMU
Ha KOOPJIUHATHOM
MIJIOCKOCTH.
JluHerHbIN 1
AKCIOHEHIIMATbHBIN
pocCT.

Cio’xHBIE TPOLICHTHI

PemaTs 3a1ayu ¢ ucnoib30BaHueM GopMyi N-ro 4ieHa
apu(MeTHYeCKOl U reOMETPUUECKON MPOTrPECCUid, CyMMBI
MEPBBIX N YJICHOB.

HN300paxaTh 4iICHBI TOCIEI0BATEILHOCTH TOUKAMU

Ha KOOPAWHATHOU TIJIOCKOCTH.

PaccmaTpuBaTh NpuMepbl NPOUECCOB U SIBJICHUA

U3 peajbHOM KU3HU, WLTIOCTPUPYIOIINE U3MEHEHNE

B apu(PMETHUUECKOI MPOrpecCur, B T€OMETPUUYECKOMN
IPOTPECCHH; U300paxaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpagpuyecK.

Pematpb 3a1a4u, CBSI3aHHBIE C YUCIOBBIMU
MIOCJIEIOBATEILHOCTSIMU, B TOM YHUCIIE 33/1a4U U3 PEATbHOU
KU3HH C UCIIOJIb30BaHUEM IU(POBBIX TEXHOIOTUI
(3NIEKTPOHHBIX TAOJHLL, TPAPUUECKOr0 KaIbKYISATOPA U T.1I1.).
PemaTsh 3a/1auu Ha CII0KHBIE IPOLIEHTHI, B TOM YHCIIE
3a/1a4i U3 peaIbHOM MPAKTUKU (C UCIIOJIb30BAHUEM
KAJIbKYJIATOPA).

3HAKOMUTBLCH € MCTOPHUEN Pa3BUTHUSI MATEMATUKHU

[ToBTOpeHue, 0600ICHME,
CHCTEMAaTH3aIlisl 3HAHUI

18

Yucaan
BbIUMCJIEHUs (3a1HUCh,
CpaBHEHME, JCUCTBUS
C JE€UCTBUTEIILHBIMHA
YHCJIAMH, YUCII0Bas
MpsiMast; TPOLICHTHI,
OTHOIIICHMS,
MIPOTIOPIINY;

OnepupoBaTh NOHATUSIMH: MHOXKECTBO, ITOJAMHOKECTBO,
orepaluy HaJ MHOXKECTBaMU; MCMOJb30BATh IpaduuecKoe
IPEJICTABJIEHUE MHOXKECTB JIJISl ONMCAHMS PEATTbHBIX
IPOLIECCOB U SIBJICHUH, IIPU PEIICHHUH 3a7a4 U3 IPYrux
y4EOHBIX MPEIMETOB.

AKTyaJIM3UpPOBATh TEPMHUHOJIOIMI0O 1 OCHOBHBIE
AelCTBUS, CBA3aHHbIE ¢ YUCJIAMHU: HATYPAITBLHOE YHCIIO,
IPOCTOE U COCTAaBHOE YUCJIA, IETUMOCTh HATYPaIbHBIX
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OKpYTJICHHE,
npuOINKEHUE,
OLICHKA; peIIeHue
TEKCTOBBIX 3a/1a4

4yucel, IPU3HAKY JIEIMMOCTH, LIEJI0€ YHUCIIO, MOLYJIb YUCIIA,
OOBIKHOBEHHAs U JAeCATUYHAs ApoOH, CTAaHJAPTHBIN BU]T
4yucia, apupMEeTUYECKUl KBaIPATHBIA KOPEHbD.
BbINOHATH ACHCTBUSI, CPABHUBATH U YIIOPAI04YUBATH

apu(MeTH4eCKUM YHCIIa, MPEICTABIATh YUCia HA KOOPAUHATHOM MPSAMO,
CrIocoo0M) OKPYTJISITh YHCJIA, BHIMOJHATH MPUKUIAKY U OLIEHKY
pe3ysbTaTa BHIYHCICHHI.
Pemartpb TekcTOBBIE 321a4M apU(PMETHIECKIM CIIOCOOOM.
PemaTh npakTuveckue 3a1a4m, COJACPIKAIIME TPOIEHTHI,
JIOJTU, YaCTH, BHIPAKAIOIIHNE 3aBUCUMOCTH: CKOPOCTh —
BpEMsI — PACCTOSIHUE, [IEHa — KOJIMYECTBO — CTOMMOCTD,
00BEM paboThl — BpeMsi — MPOU3BOAMUTEIBHOCTh TPY/IA.
Pa30uparp peasibHble KU3HEHHBIE CUTYaLUH,
(hopMyTHpOBATH UX HA A3BIKE MATEMATUKH,
HAXOJUTH pEIICHUE, MPUMEHSISI MaTEeMaTHYECKUI amnmapar,
HHTEPNPETHPOBATH PE3yIbTaT
Adaredpanyeckue OnepupoBaTh NOHATUSIMH: CTEIEHb C IIEJILIM
BbIPa:KeHUA nokasaresyieM, apupMeTnueckuil KBaJipaTHbI KOPEHbD,
(mpeobpazoBaHue MHOT'04JIEH, ajaredpanyeckas Apo0b, TOXKIACCTBO.
anreOpanyecKux BbINOJHATH OCHOBHbBIE A€ CTBUSA: BHITIOJHATH PACUEThI
BBIPKEHUH, 1o opmysam, mpeoOpa3zoBbIBATh 1EjbIe, APOOHO-
JOIyCTUMBbIE palroHAIbHbIE BRIPAKEHUS U BRIPAKECHUS C KOPHSAMH,
3HAYCHHUS) peaTn30BbIBaTh Pa3ioKEHNE MHOTOUJIEHA Ha MHOYKUTEIH,

B TOM YHCJIE C UCHOJb30BAHUEM (POPMYIT PA3HOCTH
KBaJpaToOB U KBaJ[paTa CyMMBbI U Pa3HOCTH; HAXOAUTh
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JOMYCTUMBIE 3HAYEHUS IEPEMEHHBIX JJIs1 APOOHO-
pPalMOHAIBHBIX BBIPAXKEHUM, KOPHEH.

MoaeaupoBaTth C OMOIIbI0 GOPMYIT peabHbIE MTPOIIECCHI
U ABJICHUS

DyHKIMHA
(moctpoeHue,
CBOMCTBA U3y4EHHBIX
b yHKIM;
rpadudeckoe pereHne
YPaBHEHUU U UX
CUCTEM)

OnepupoBath NOHATUAMU: PYHKIMS, TpaduK QYHKIUH,
HYJH (PYHKLINU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
IPOMEXYTKU BO3pacTaHusl, yObIBaHUs, HAaMOOJbLIEE U
HauMEHbIlIee 3HAaUCHUs PYHKIUU.

AHAJIM3UPOBATH, CPABHUBATH, 00CY’K1aTh CBONCTBA
GyHKIUNA, CTPOUTH UX TPAPUKH.

OnepupoBaTh NOHATHAMMU: IIPSIMAsi IPOIOPLUOHAIBHOCTD,
oOpaTHasi MpONOPUUOHATBHOCTD, TUHEITHAS () YHKIUA,
KBaJipaTU4Has QyHKIMs, mapadoia, rurnepooa.
HUcnonb3oBarb rpagukm 1J1sl ONPEAECTICHUS CBOMCTB,
IIPOLIECCOB U 3aBUCUMOCTEM, ISl PEILICHUs 3a1a4 U3 IPYTUX
y4eOHBIX IPEIMETOB U PEaJIbHON KU3HU; MOAETUPOBATH

C IOMOIIBIO T'paMKOB peaabHbIE IPOLECCH U SIBICHUS.
BripaxaTs ¢popMynamMu 3aBUCHMOCTH MEXy BEIMYNHAMHU

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102
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PABOYAS IMTPOI'PAMMA YYEBHOTI'O KYPCA
«'’EOMETPUS» B 7-9 KIIACCAX

INOACHUTEJIBHAA 3AIIMCKA

['eomeTpust kKak OIMH M3 OCHOBHBIX Pa3/I€JIOB IIKOJbHOM MAaTEMAaTUKHU, UMEIOIIUN
CBOCH I1e/IbI0 O0ECIEYNTh M3yYEHUE CBOMCTB W pa3sMepoB (UTYp, WX OTHOLICHUW H
B3aMMHOE PACIHOJIOKEHHUE, ONUPACTCd Ha JIOTUYECKYIO, JO0Ka3aTelbHYIO JIMHUIO.
[leHHOCTP UW3Yy4YE€HHS TEOMETPUM HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
3aKJII0YAeTCSI B TOM, YTO OOYYalOmUWCA YYUTCS TMPOBOJUTH JIOKA3aTEIIbHBIC
paccyXJeHusi, CTPOUTh JIOTUYECKHME YMO3AKJIIOUEHUS, [IOKAa3bIlBaThb HCTUHHBIE
YTBEPKACHUSL U CTPOUTH KOHTPIPUMEPHI K JTOXKHBIM, IPOBOJIUTH PACCYKIEHUS
«OT TPOTUBHOrO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (HOPMYyIUpOBaTH OOpaTHBIE
YTBEPKICHUSL.

BTOopoil LEHHOCTBIO M3Yy4EHHUSI TEOMETPHUM SIBJIETCS HCIOJB30BAaHHE €€ Kak
MHCTPYMEHTAa MpHU PEIICHUHM KaK MAaTeMaTHYeCKUX, TaK M MPaKTUYECKUX 3ajady,
BCTPEUAIOIINXCA B pPeAIbHOM >ku3HU. OOydaromuiics JOHKEH HayYUThCS OINpPENETUTh
FEOMETPUUECKYI0 (UTypy, OMUCATh CIOBaMH JaHHBIA 4epTEX WIM PUCYHOK, HAWUTH
IJIONIa/Ib 3€MEJIbHOIO y4YacTKa, pacCyMTaTh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOI'O
kabenss uiam TpeOyeMble pa3Mephl rapaxa JJjisi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUYUCIWTENIbHAS JIMHUS B H3ydeHUUW reoMmerpuu. [lpu peienun 3agad
MPAKTUYECKOTO XapakTepa O00yJarOUIUHCs YYUTCA CTPOUTh MAaTEMaTUUYECKUE MOJEITU
pEATbHBIX KU3HEHHBIX CUTYAIIMI, TPOBOAUTH BHIYMCICHUS U OLCHUBATh aJ€KBAaTHOCTh
MIOJIYYEHHOT'O pe3yJbTaTa.

KpaitHe BaxxHO TOAYEPKUBATH CBS3W TEOMETPUU C JPYTUMHU  YU4EOHBIMU
npeaMeTaM, MOTHBHPOBATH HCIIOJIB30BaTh OINPEIEICHUS TE€OMETPUYECKUX (Quryp u
MOHATUH, TEMOHCTPUPOBATh MPUMEHEHHUE MOJTYYEHHBIX YMEHUU B (PU3UKE U TEXHUKE.
Ot cBs3u HauOosee SipKO BUAHBI B Temax «Bekrtopwl», «Tpuronomerpuueckue
COOTHOIIEHUs», «Meton koopauHat» u «Teopema [Tudaropar.

VYuebnsiii kypc «['eoMmeTpus» BKIIOYAET CIEAYIOMIME OCHOBHBIE pa3elibl
conepkanus: «['eomerpuueckue GUrypbl U UX CBOMCTBa», «M3MepeHne reoMeTpuIecKux
BEJIMYUH», «JleKkapTOBBl KOOpPAMHATBI Ha IUIOCKOCTH», «Bektopsl», «/IBrmkeHus
I0CKOCTHY, «IIpeoOpazoBanus momo0us».

OO0miee 4yucaO YacoB, PEKOMEHAOBAHHBIX JUIsl M3y4yeHUs Yy4eOHOro Kypca
«['eometpus», — 204 yaca: B 7 kiacce — 68 "acoB (2 yaca B HeJeNi0), B 8 Kiacce —
68 vacos (2 gaca B Hezeno), B 9 kimacce — 68 yacoB (2 vaca B HJEIIHO).
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COAEPKAHUE OBYUEHUA
7 KIIACC

HavansHblie nonaTrs reomerpun. Todka, mpsiMasi, OTpPE30K, JIyd. YTOJI. BUIBI yTioB.
BeprukanbHble M cMmexHbIe yribl. buccekrpuca yria. JlomaHas, MHOTIOYTOJIbHUK.
[lapayuieIbHOCTh ¥ NEPIEHAUKYIIIPHOCTD MPAMBIX.

Cummerpuunble Qurypbl. OCHOBHBIE CBOWCTBa OCEBOM cuMMmeTpuu. IIpumepsl
CUMMETPHUH B OKPYKAFOIIEM MUPE.

OCHOBHBIE ITOCTPOEHUS C MOMOLIBIO HUPKYJIS U JIHHEWKU. TpeyronbHuk. Beicora,
MeanaHa, OMCCeKTpuca, UX CBOWCTBA.

PaBHOOEApEHHBIN 1 pABHOCTOPOHHUI TpeyroibHUKUA. HepaBeHCTBO TPEyroJibHUKA.

CBoiicTBa M NpPU3HAKK PABHOOEIPEHHOro TpeyroibHUKa. [Ipu3Haku paBeHCTBa
TPEYT OJIbHUKOB.

CBolicTBa M NpU3HAKK NapaUIeNbHbIX NpsMbIX. CymMMa YrjaoB TpeyroJjibHHUKA.
Buenrnue yrisl TpEyroJpHHKA.

[IpsmoyrosibHbld  TpeyronbHUK.  CBOMCTBO ~ MEAUaHbl  NPSIMOYIOJBHOIO
TPEYrojabHUKa, MPOBEAEHHOW K rumnoreHyse. [IpusHaku paBeHCTBA NPAMOYIOJIBHBIX
TPEYTONBHUKOB. [IpAMOYTOIBHBIN TPEYTOIBHUK € yriIoM B 30°.

HepaBencTBa B reoMmerprnn: HEpPAaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOJIbILIEM YIJie U OONbIIe CTOpOHE TpeyronbHUKa. [leprnenauKymsp
Y HAaKJIOHHAs.

I'eomeTprueckoe MeCcTo TOUEK. buccekTpuca yria u cepeIMHHbIN NEPIEHAUKYIIP
K OTPE3KYy KaK N€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M KpPYI, XOpJla U JUaMETp, UX CBOMCTBA. B3auMHOE pacrosioxeHue
OKpyKHOCTH M mpsMod. KacarenpHas u cekymias K OKpPYXHOCTH. OKpYXHOCTb,
BIIMCaHHAas B yroJl. BnucanHas u onrcaHHas OKpyKHOCTH TPEYIrOJIbHUKA.

8 KVIACC

YersipéxyronsHuku. [lapamienorpamm, ero npusHaku M CBOMCTBA. YacTHble
cllydau MapajuiejorpaMMoB (IpAMOYTOJIbHHK, pOMO, KBaJIpar), UX MPU3HAKH U CBOICTBA.
Tpaneuust, paBHoOOKast Tpanenus, e€ CBoWcTBa U Mpu3Haku. [IpsMoyronbHas Tpanenus.

Meron yaBoenus Menuansl. LlenTpasnibHas cummetpus. Teopema @aneca u Teopema
O ITPONOPLUHUOHAIIBHBIX OTPE3Kax.

CpenHue nuHAN TPEyrojabHUKa U Tpanenuu. LIeHTp Macc TpeyroiapHHKa.

[Tomobue TpeyroibHUKOB, KodpdunueHt mnoxodus. I[lpusnaku mnomoOUs
TpeyrojbHUKOB. [IpruMeHenre noqoOus npy pelieHnH NPaKTHYECKUX 3a/1ay.

CpoiictBa 1uiouianeit reomerpudeckux ¢uryp. Dopmynabl s IUIOMIAAU
TpPEeyrojbHMKa, TMapajjenorpaMma, pomba u Tpaneuud. OTHOUIEHHE IJIOUIaeH
NOI00HBIX QUTYP.

Bpruucnenune 1mmomaned TPEYroJIbHUKOB M MHOTOYTOJBHMKOB Ha KIIETYATON
Oymare.
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Teopema Iludaropa. IIpumenenue Teopembl Iludaropa mpu perieHUU
MPAKTUYECKUX 33/1a4.

CuHyc, KOCHMHYC, TaHI€HC OCTpPOro yrjla HpPSAMOYTOJbHOIO TpPEYTrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TPUTOHOMETpUYECKHE (PYHKIIMU YTJIOB
B 30°,45° u 60°.

BrincanHble U LEHTpalbHBIEC YIJIbI, YIOJI MEXAY KacaTelIbHOW W XOPAOH. YTJIbI
MEXY XOpIaMHU U CEKYIIUMU. BriMcaHHbBIE M ONMCAaHHBIEC YETHIPEXYTOJIBHUKU. B3auMHoe
pacrnoyioxkeHue IBYX OkpyxkHocTei. Kacanue okpyxkHocteit. OOmme kacaTeiabHbIE K

JBYM OKPYHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanredc yriaoB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXAeCTBO. DOPMYJIIbI MPUBEAECHUS.

Pemienne TtpeyronbHukoB. Teopema KOCHHYCOB M TE€OpeMa CHUHYCOB. Pemienue
MPAaKTUYECKUX 33724 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue nonodus. [logoOre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 TPOU3BENECHUN OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
CEKYLIUX, TEOPEMA O KBAJPaTe KACATEIbHOU.

BekTop, nnuHa (MOmynb) BEKTOpa, COHAMPABICHHBIE BEKTOPHI, MPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpaluu
HaJ BEKTOpaMU. Pa3noxkeHne BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunater BekTopa. CkansipHO€  NIPOM3BEAECHHE  BEKTOPOB,  INPUMEHEHHUE
JUIS1 HAXOKJICHUS! JUIMH U YTJIOB.

JlekapTOBbl KOOPAMHATBI Ha IUIOCKOCTH. YPaBHEHUS MNPAMOM M OKPYKHOCTH
B KOOpAMHATax, MEPECEUCHUE OKPYKHOCTEW M MNpAMBIX. MeToj KOOpAWHAT U €ro
IPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKU. JlIMHA OKPYKHOCTH. ['pajlycHas u paguaHHas mepa
yIJia, BBIYUCIIEHUE JJIMH AYT OKpykHOcTel. [nomans kpyra, cekropa, CErMeHTa.

JIBUKEHUs TUIOCKOCTH M BHYTPEHHHE CUMMeETpuu (Guryp (dJIeMeHTapHbIe
npeactaieHus). [lapannensHbiil nepenoc. [loBopor.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHBIE pe3yibTaThl OCBOCHHUS TPOTPaMMBI y4eOHOTO Kypca K KOHILY
oOydeHus B / KJacce:

Pacnio3HaBath H3y4eHHBIE T€OMETpUYECKHUE (UTYPHI, OMPENETATh UX B3aUMHOE
pacmoyio)KeHue, HU300pakaTh TeOMETpuYeckue (UTyphl, BBINOIHATH YEPTEKHU
M0 YCIOBHUIO 3a1aud. M3MepsATh JMHEWHBIE W YIVIOBBIE BEJIMYHMHBL Pemiars 3amadun
Ha BBIYMCJIEHUE JJIMH OTPE3KOB U BEJIUYUH YIJIOB.

Jlenath TpyOyIO OIIEHKY JMHEHHBIX U YIJIOBBIX BEJIUYUH MPEIMETOB B peaIbHOU
KU3HH, Pa3MEpPOB TMPUPOIHBIX O0O0BEKTOB. Paznuyarh pasmepbl 3THX OOBEKTOB
10 OPSIAKY BEJIMYUHBI.
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CTpouTh 4yepTekKU K FEOMETPUUECKUM 33/1a4aM.

[Tonp30BaThCsl MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BaTh NPU3HAKUA U
CBOMCTBA PaBHOOEPEHHBIX TPEYTrOJIbHUKOB MPH PEIICHUH 3a]1a4.

[IpoBOIUTE JOTHYECKHE PACCYXKICHHUS C HCHOJIb30BAHUEM TI€OMETPUUYECKUX
TEOPEM.

[lonp30BaTbCs  NpPU3HAKAMU  PABEHCTBA  MPAMOYIOJBHBIX  TPEYrOJbHUKOB,
CBOMCTBOM MEIHMAHbI, MPOBEAEHHON K THUIIOTEHY3€ MNPSIMOYTOJIBHOIO TPEYTrOJIbHUKA,
B PEILLICHUU F'€OMETPUUECKHUX 3a]1a4.

OnpenensTe MapauIeTLHOCTh MPSMBIX C MOMOIIBIO YTJIOB, KOTOpbIe 00pa3yer
C HUMHU cekymas. OnpenensiTb NapauieIbHOCTh MPSMBIX C IMOMOIIBIO PABEHCTBA
PacCTOSIHUAM OT TOYEK OJHOM MPSAMOM 10 TOUEK APYTrOU IPSIMOM.

Pemats 3amaun Ha KieTyaToit Oymare.

[TpoBOIUTE BEIYUCIICHHS] ¥ HAXOJWTHh YWCJIOBBIE M OYKBEHHBIC 3HAUYCHUS YIJIOB

B T€OMETPUYECKUX 33J1a4ax C MCHOJIb30BAHHEM CYMMBI YIJIOB TPEYTrOJbHHUKOB U
MHOTOYTOJIbHUKOB, ~CBOMCTB  yIJIOB, OOpa3oBaHHBIX IMpPU TMEPECEUCHUU JIBYX
NapaJUIeIbHBIX MIPSAMBIX CEKYIIel. PemaTe npakTuyeckue 3a1a4uu Ha HaX0KJAECHUE YIJIOB.

Brnanerp mNOHATHEM TEOMETPUYECKOIO MECTAa TOYEK. YMETh OIPEAEIATh
OMCCEKTPHUCY yrila U CepeIMHHBIN MEPICHIUKYISP K OTPE3KY KaKk T€OMETPUUYECKUE MECTa
TOYEK.

DopMynHpOBaTh OMNPEACICHUSI OKPYXHOCTH M Kpyra, XOpIAbl W JHaMETpa
OKPY>KHOCTH, TIOJIb30BATbCA HMX CBOWCTBAMHM. YMETh NPUMEHATh OTH CBOMCTBA
MIpY PELICHUY 3a7a4.

Brnaners noHATHEM ONMMCAHHOMN OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e€¢ ueHtp. [lomb3oBaThcs (akTaMM O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHHKA
IIEPECEKAIOTCS B OTHOM TOYKE, U O TOM, UTO CEPEINHHBIE MTEPIICHINKYIISIPBI K CTOPOHAM
TPEYTrOJIbHUKA MEPECEKAIOTCS B OJHOM TOUKE.

Bnagers mnoHATMEM KacaTebHOM K OKPYKHOCTH, IIOJB30BaTbCS TEOPEMOMN
O MEPIEHAUKYISIPHOCTH KacaTeIbHOM U PaInyCca, MPOBEAEHHOTO K TOUKE KACAHUS.

[Tonb30BaThCs MPOCTEMIIMMHU T€OMETPUUYECKUMHU HEPABEHCTBAMU, MOHUMATh X
IIPAKTUYECKUNA CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE TOCTPOCHUSA C IMOMOIIBIO LHUPKYIS H
JIMHEUKH.

[IpemMeTHBIC pe3yNIbTaThl OCBOSHUS TPOTPaMMBbl y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kJacce:

Pacnio3HaBaTh OCHOBHBIE BUbI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, IT0JIb30BaTHCS
WX CBOMCTBAMM IIPU PELICHUHU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKU TEpeceueHuss MeAUaH TPeyroybHHUKa (LIEHTpa Macc)
B PELICHUN 3a/a4.

Bramers monsTHEM cpeaHEN JIMHUM TPEYrOJbHMKA M TpanelnuH, NMPUMEHATh UX
CBOMCTBA IIPU pELICHUU reoMeTpuueckux 3anad. Ilons3oBarbcsa teopemon daneca
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U TEOpEeMOM O MPONOPHUOHAIBHBIX OTpE3KaxX, MPUMEHITh HUX I PEIICHUs
IPAKTUYECKUX 3a/1a4.

[IpuMeHsATh TpU3HAKM TOAO0US TPEYrOJIbHUKOB B PEIIEHUU TE€OMETPHUYECKHUX
3a11a4.

[Tonb3oBaTbest  Teopemoit  [ludaropa mns  pemieHUss TEOMETPUUECKHX U
NpakTUYecKux 3agad. CTpOUTh MAaTEMaTHYECKYI0 MOJIETb B MPAKTUYECKUX 3a7auax,
CaMOCTOSITEILHO JIeaTh YEPTEX U HAXOAUTh COOTBETCTBYIOLIUE JITTUHBI.

BiiageTs NOHATUAMHU CHHYCa, KOCUHYCA M TAHT€HCA OCTPOTr0 YIJIa IPSIMOYTOJIBHOTO
TpeyrojbHUKA. [10J1530BaThCS ITUMU TOHSITUAMU I PEIICHUS MPAKTUYECKUX 3a]1a4.

Boruucnsats  (pa3nuuHbIMUA - CIIOCOOAMM) IUIOIIAJAh TPEYroJdbHUKA W IUIOIIAJN
MHOTOYTOJIbHBIX (UTyp (MOJB3YsCh, IZle€ HEOOXOAUMO, KaldbKynaTopoMm). [IpumeHsTh
MOJIYYEHHBIE YMEHHUS B MPAKTUYECKUX 3a]1a4ax.

Brnaners mMoHATHSMH BNHCAHHOTO U LEHTPAIBHOIO YIJIA, UCIOIB30BATh TEOPEMBI
O BIIMCAHHBIX yriax, yrilax Mexay XopAamu (CEKyIIMMU) U yriie MeXAy KacaTeabHOU U
XOpAOU IIPU PELICHUH T€OMETPUUYECKUX 3a7a4.

Brnanerp mNOHATHEM ONMCAHHOTO YETHIPEXYIOJIbHUKA, IPUMEHSATh CBOWCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MIPU PELICHUU 3a/1a4.

[IpuMEHSTh MOTyYCHHBIC 3HAHMS Ha IPAKTUKE — CTPOUTh MaTEMAaTUYECKHE MOJEIIN
JUISL  3a]a4  peaJbHOM JKM3HM W IPOBOAUTH COOTBETCTBYIOUIME  BBIYMCICHUS
C TpPUMEHEHUEM T[OJ00MsI U TPUTOHOMETPUM (MOJB3YACh, TA€ HEOOXOIHUMO,
KaJIbKYJISTOPOM).

IIpenMeTHple pe3ynbTaThl OCBOCHHS IIPOrpaMMBl y4eOHOTo Kypca K KOHITY
oOydeHus B 9 kiacce:

3HaTh TPUTOHOMETpUYECKHE (PYHKIIUU OCTPHIX YIJIOB, HAXOAUTh C UX MOMOIIbIO
pa3IUYHbIE 3JIEMEHTHI MPSAMOYTOJIBHOTO TPEYroJbHUKA («PEHIEHUE MPSIMOYTOJIbHBIX
TPEYroiabHUKOBY). HaxoauTh (C MOMOIIBIO  KAJIBKYJIATOpA) JJUHBI W YIJIbI
JUTSI HETaOJTMYHBIX 3HAYEHUH.

[Tonb3oBaThest (popMysiaMu TNPUBENEHUS UM OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM  JJII HAXOXKJEHUS COOTHOUIEHUHA MEXKIYy TPUTOHOMETPHUUYECKUMU
BEJIMYMHAMM.

Hcnonb3oBaTh TEOpEMbl CHHYCOB M KOCHHYCOB [JIsl HAXOXIAEHHUS Pa3TUUHBIX
AJIEMEHTOB TPEYTrOJbHUKA («pEUIEHUE TPEYroJbHUKOBY), MPUMEHATh UX MPHU PEIICHUU
FEOMETPUYECKHUX 3a]1a4.

Brnanerp moHsTHAMU mNpeoOpa3oBaHUsS MOA00US, COOTBETCTBEHHBIX JJIEMEHTOB
noo6HbIx uryp. Iloms30BaThbesi cBOMCTBaMU TOI0OMS MTPOU3BOJIBHBIX (DUTYD, YMETh
BBIYHCIISATD JJIMHBI U HAXOAUTD YIJIbl y TOJO0OHBIX (uryp. IIpuMeHsTh cBoMicTBa MOI00MS
B TMPaKTUYECKUX 3a7adyax. YMETb TMPUBOAUTH MPHUMEPHl MOAOOHBIX  (Uryp
B OKPYXaIOIlEM MHUpE.

[Tonb30BaThCcsi TEOpEMaMHU O MTPOU3BEACHUU OTPE3KOB XOpA, O MPOU3BEACHUU
OTPE3KOB CEKYILMX, O KBAJpaTe KacaTeJlbHOM.
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[Tomp30BaThCSl BEKTOPAMH, IMOHUMATh UX TEOMETPUICCKUN U (PH3HUECKUN CMBICI,
NPUMEHATh WX B PEIICHUM TEeOMETpPUYeCKHMX U (u3mdueckux 3amad. [IpumeHsTh
CKaJISIPHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHHSI ITMH U YTJIOB.

[Tonp30BaThCsi METOJOM KOOPAMHAT HA IUIOCKOCTH, HMPUMEHSTH €r0 B PELICHUU
reOMETPUUYECKUX U MPAKTHUECKUX 3a/au.

BrnaneTs MOHATUSMU MPABUIBHOTO MHOTOYTOJILHUKA, JJTUHBI OKPYKHOCTH, JIJTHHBI
IYTA OKPY)KHOCTH M PaJMaHHOW MEpHI yrila, yMETh BBIYUCIATH IUIOMIAAb Kpyra U €ro
yactei. [I[puMeHSTh MoJTydeHHbIE YMEHUS B MPAKTHUECKUX 3aadax.

HaxomuTh ocu (MM ICHTPBI) CAMMETPHH QUTYD, IPUMEHSTD JABIKCHHS TUIOCKOCTH
B IPOCTEUIINX CIIy4asiX.

[TpuMeHSTH MOTyYCHHBIC 3HAHUS Ha TPAKTHKE — CTPOUTh MAaTEMATUIYCCKUE MOICITH
Ui 337ad  peallbHOW JKM3HH W TMPOBOJUTH COOTBETCTBYIOIIUE  BBIYUCIICHHS
C TMPUMEHEHUEM TMOJ00US W TPUTOHOMETPUYECKUX (QYHKIHMNA (TONB3YsCh, TIE
HEO0OXOIMMO, KAITbKYJISITOPOM).
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC

HammenoBanue paznena |KosnmuecTBo OcHoOBHOE OcCHOBHbIE BUJIBI ACSITENLHOCTH 00YJatOIINXCS

(Tembl) Kypca 4acoB CoZIep/KaHue
[Ipocrenne 14 [Ipocrenmue D opMyJIMPOBATH OCHOBHBIE TTIOHATHUS U ONPEICIICHUS.
reoMeTpUYecKue PUrypsl u r€OMETPUYECKUE Pacno3HaBaTh U3y4eHHbIE T€OMETPUUECKHIE (PUTYPBI,
ux cBoiicTBa. MI3Mepenue OOBEKTHI. onpeaeJasiTh UX B3AMMHOE PACIOJIOKEHUE, BHINMOJIHATH
F€OMETPUUYECKUX BEJTHYHUH MHOroyroJjbpHUK, YepTEX MO YCIOBUIO 3a1a4U.
JIOMaHasl. IIpoBoauTh NpoOCTENIINE TOCTPOEHUS C TOMOIIBIO TUPKYJIS

CmexHble U
BEPTUKAJIBHBIC YTIIBI.
Paborta

C MPOCTEUILIUMHU
yepTeKamu.
N3MepeHue JIMHEUHBIX
Y YTJIOBBIX BEJIMYMH,
BBIYUCJIEHUE OTPE3KOB
U yTJI0B

Y JIMHEUKHU.

N3mepaATH JIMHEWHBIE U YTITIOBBIE BEJIMYMHBI T€OMETPUYECKHUX
U TIPAKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha 1J1a3» pa3Mepbl pealibHbIX 00BEKTOB,
NMPOBOIAUTH IPYOYIO OIIEHKY UX Pa3MEPOB.

PemaTs 3a1aun Ha BBIYMCIICHHUE JJIMH OTPE3KOB U BEJIMYUH
YTJIOB.

Pemath 3a1a4u Ha B3aMMHOE PACIIONIOKEHNE
reOMETPUYECKUX PUryp.

IIpoBoauThb K1accu(PUKAIMIO YITIOB, BBIYMCIATH
JIMHEWHBIE U YTJIOBbIC BEMYUHBI, IPOBOAUTH
HEOO0XOIMMBIE JI0KA3aTEIbHBIE PACCYKICHUS.
3HAKOMMTBCH C MCTOPHUEH PA3BUTHUS T€OMETPUU

TpeyrojJbHUKU

22

[ToHsTHE O paBHBIX
TpEyrojIbHUKax U

Pacno3HaBarhb napbl paBHbIX TPEYTOJIbHUKOB Ha TOTOBBIX
yepTexax (C ykazaHUEeM IPU3HAKOB).
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MIEPBUYHBIE
NpeICTaBICHUS

0 paBHBIX UTYypax.
Tpu npusHaka
paBeHCTBa
TPEYrOJIbHUKOB.
[Tpu3Haku paBeHCTBA
PSIMOYTOJTbHBIX
TPEYTrOJIbHUKOB.
CBOICTBO MEIUaHbI
PSIMOYTOJILHOTO
TPEYroibHUKa,
MIPOBEAEHHOMN

K TUIIOTEHY3€.
PaBHoOe1peHHBIC N
PaBHOCTOPOHHUE
TPEYrOJIbHUKH.
[Ipu3Haku u cBOMCTBA
pPaBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasencrsa

B T€OMETPHUH.
[IpsAsMOyTONIBHBIN
TPEYTOJILHUK C YTIIOM
B 30°

BbiBoauTh ciencTBus (paBEeHCTB COOTBETCTBYIOLINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
DopMyIHPOBATH OIPENEIICHUS: OCTPOYTOJIBHOIO,
TYNOYTOJLHOTO, PSIMOYT OJIBHOTO, PaBHOOEIPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MEJMaHbl TPEYTOJIbHUKA; CEPEIUHHOIO MEPIEHANKYIIApa
OTpEe3Ka; NEpUMETPa TPEYTOJIbHUKA.

®opMyJIMPOBATH CBOWCTBA U MPU3HAKU PaBHOOEAPEHHOTO
TPEYrOJIbHUKA.

CTpouThb 4epTexu, pemaTh 3242491 C TOMOIIBIO
HAXO0XJICHUS PaBHBIX TPEYTOJbHUKOB.

IIpuMeHsATs IPU3HAKKA PABEHCTBA IPSIMOYTOJIbHBIX
TPEYroJbHUKOB B 337a4ax.

Hcnonb3oBaTh HU(PpPOBBIE pECYpPChI JIA HCCIETOBAHUS
CBOMCTB U3y4aeMbIX (QUTYD.

3HAKOMMTBCH C MCTOPHUEH PA3BUTHUS TEOMETPUU
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[lapasnienbHble IpsMbIE, 14 [lapannenbHbie DopMyJIMPOBATH NOHATHE [1APAJIICIIBHBIX ITPSMBIX,
CyMMa YIJIOB TPEYrOJIbHUKA IIPsIMBIE, UX CBOMCTBA. | HAXOAMTH MIPAKTUYECKUE MPUMEDPHI.
Hakpecr nexarue, N3yuaTs cBolicTBa YriioB, 00pa30BaHHBIX NP MIEPECECUCHUH
COOTBETCTBEHHBIE U NapaJuIeIbHBIX NPSIMBIX ceKyiuel. [IpoBoauts
OJHOCTOPOHHHE YIJIBI, | 0KAa3aTeJbCTBA MAPAJUIEIbHOCTH ABYX MPSAMBIX C IOMOLIBIO
o0pa3oBaHHbIE YIJI0B, 00pa30BaHHBIX P MEPECECUCHUU ITUX MPSIMBIX
IIPU NIEPECEUECHUU TPEThEU MPSAMOM.
MapajyieabHbIX BbIYUCAATH CyMMY YIJIOB TPEYTOJbHUKA U MHOTOYTOJIbHUKA.
HPSIMBIX CEKYIIEH). HaxonuTs unciioBbic 1 OyKBEHHBIC 3HAYCHUS YTIIOB
[TpusHak B TEOMETPUUYECKUX 3a7a4ax ¢ UCIOIb30BAHUEM TEOPEM
[IapaJUIEIbHOCTU 0 CyMME€ YIJIOB TPEYTI'OJIbHUKA U MHOTOYTOJIbHUKA.
IPSIMBIX Yepes 3HAKOMUTBLCH C MCTOPHUEI Pa3BUTHUSI TEOMETPUU
PaBEHCTBO PACCTOSIHUN
OT TOYEK OJHOMU
MPSIMOU 10 BTOPOU
IIPSIMOM.
CymMma yrios
TPEYT OJIbHUKA.
BHemHue yriibl
TPEYroJIbHUKA
OKpyXHOCTB U KPYT. 14 OKpyXHOCTB, XOopAa U1 | POpMYJMPOBATH ONPeEAEJIeHHUA: OKPYKHOCTH, XOPABI,
['eomerpuueckue JIAAMETP UX CBOMCTBA. JIaMeTpa U KacaTellbHOM K OKpykHOCTU. M3yuaTh nx
MMOCTPOEHUS KacarenbHas CBOWCTBA, MPU3HAKH, CTPOUTH YEPTEKH.
K OKPYXHOCTH. HccaenoBarb, B TOM YHCIIE UCIOJIb3YS HU(POBbIE
OKpy»XHOCTB, pecypchl: OKPYKHOCTb, BIIMCAHHYIO B YTOJI; LIEHTP

BIIMCAHHAA B YI'OJI.

OKPY’KHOCTH, BIIMCAHHOMN B yrOJI; pAaBEHCTBO OTPE3KOB
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[Tonstue o I'MT,
MPUMEHEHUE

B 3a/1a4ax.
buccekrpuca u
CEepEeIMHHBIN
NEPHEHIUKYIISP
KaK F€OMETPUYECKUE
MecCTa TOYEK.
OKpYy»XHOCTB,
OMUCaHHAs OKOJIO
TPEYrOJIbHUKA.
OKpyKHOCTb,
BIIMCaHHAas

B TPEYTOJIbHUK.
[Ipocrenue
3a/1auu

Ha IOCTPOEHUE

KacaTeJIbHBIX.
Hcnonb3oBars merox ['MT s mokazarenscTBa TeOpeM

0 MepeceueHNH OMCCEKTPHUC YTIIOB TPEYTOJbHUKA U
CEpEIMHHBIX MEPIEHINKYIISIPOB K CTOPOHAM TPEYrOJIbHUKA
¢ momouibio I'MT.

OBJ1ageBaTh NOHATHSIMH BIIMCAHHOU U OIMMCAHHOU
OKPY>KHOCTEW TPEYrojabHUKA, HAXOAUTH LICHTPBI 3TUX
OKPY>KHOCTEM.

PemiaTh OCHOBHBIC 321244 HA IOCTPOEHHUE: YIJIa, PABHOTO
JTAHHOMY; CEPEAMHHOr0 MEePIECHANKYJIISAPA TaHHOTO OTPE3Ka;
MPAMOM, IPOXOJAIIEH YEPE3 TAHHYIO TOUKY U
NePHEHIUKYJIIPHON JaHHOW MPSIMOM; OMCCEKTPHCHI TAHHOTO
yIJIa; TPEYTOJIbHUKOB

10 Pa3JIMYHBIM 3JIEMEHTAM.

3HAKOMUTBCA C UCTOPH eIl Pa3BUTHUS TEOMETPUU

[loBTOpEeHue, 06001IeHNE 4 [ToBTOpEeHME N PemiaTs 3aa4m Ha MOBTOPEHUE, HILUTIOCTPUPYIOLINE CBSA3U
3HAHU 000011I€eHIEe OCHOBHBIX | MEX]y pa3IHMYHBIMU YacTIMU Kypca
HOHSATHI U METOIOB
Kypca 7 kjacca
OBIIEE KOJIMYECTBO 68
YACOB I10 [TPOTPAMME
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8 KJIACC
HanmenoBanue paznena | KonnuectBo OcHoBHOE OCHOBHbBIE BU/IBI ICSITEIHLHOCTH 00 YyJaIOIIUXCS
(Tembl) Kypca 4acoB coJiepKaHue

UeThIpEXYroabHUKH 12 [Tapannenorpamm, ero | M300paskaTb M HAXOAMTDb HA YEPTEKAX
MPU3HAKU U CBOMCTBA. | YETHIPEXYTOJILHUKHU PA3HBIX BUJIOB U UX JIEMEHTHI.
YactHble citydan D®opMyJIMPOBATH ONpeaeJIeHUsI: Tapajjenorpamma,
napajuieJIorpaMMOB NpsIMOYTroJibHUKA, poMOa, KBajipaTa, Tpaneuu, paBHOOOKOM
(IpAMOYTOIbHUK, Tpaneuuu, IpsIMOYroJIbHOW TPareluu.
poMO, KBaapar), ux Jloka3bIBaTh U MCNOJIB30BATH NIPH PELICHUM 32124
MIPU3HAKHU U CBOWCTBA. | MPU3HAKU M CBOMCTBA: Mapajuieaorpamma,
Tpanenusi. NpsIMOYTOJIbHUKA, poMOa, KBaJipaTa, Tparnewuuu, paBHOOOKOH
PaBHoOOKas 1 Tpaneuuu, IpsIMOYTrOJIbHON TpaleLuu.
MPsIMOYTOJIbHAst IIpuMeHsATH MeTOA YABOCHUS MEIMAHbI TPEYTOJIbHUKA.
Tpaneruu. Hcnonb3oBaTh HIUPPOBBIE PECYPCHI JJIs1 UCCIIEI0OBAHUS
Merton ynBoeHus CBOMCTB U3y4aeMbIX QUryp.
MEIUaHBI. 3HAKOMUTBHCH C MCTOPHEN PAa3BUTHS T€OMETPUH
LlenTpansHas
CUMMETPHUS

Teopema dasteca u TeopemMa 15 Teopema daneca n IIpoBOAMTH MOCTPOEHHUS C TOMOIIBIO HUPKYJIA U IMHEUKN

O MPONOPIIMOHAIBHBIX
OTpe3Kax, MoJA00HbIE
TPEYT OJIbHUKHU

TeopeMa

O IIPOTOPIM OHATTLHBIX
OTpe3Kax.

Cpennsiga TuHUA
TPEYrOJIbHUKA.

C UCIOJIb30BaHKE TeopeMbl Dajeca u TEOPEMbI

O MIPOMOPIMOHATILHBIX OTPE3KaxX, CTPOUTh YETBEPTHIN
MIPONOPIUOHAIILHBINA OTPE3OK.

IIpoBoaUTH 10KA3ATEIBLCTBO TOTO, YTO MEIUAHBI
TPEYrOJIbHUKA IEPECEKAOTCS B OJHON TOUKE, 1 HAXOAUTH

76



denepanpHas padouast mporpamma | Matemaruka. 5-9 kimaccel (0a30BbIii YPOBEHB)

Tpanenus, €€ cpenHss
JIUHUSL.
[IponopumonansHbIe
OTPE3KH.

LlenTp macc

B TPEYT OJILHUKE.
[Tomo6HEIE
TpEyronbHUKH. Tpu
MpU3HaKa Mmoao0us
TPEYr OJIbHUKOB.
[IpumeHenue
no100us

MIPU PEIICHUN
MPaKTUYECKUX 3a7a4

CBA3b C LEHTPOM MacC, HAXOAUTH OTHOLIEHUE, B KOTOPOM
MEJIHAHBI JEIATCA TOYKOU UX NIEPECCUCHUS.

Haxoaurth n10o100HbIE TPEYTOJIBHUKN Ha TOTOBBIX YepTEkKax
C YKa3aHHEM COOTBETCTBYIOIIMX IIPU3HAKOB MTOI00N.
PemaTh 3a1a4u Ha 10I0OHBIE TPEYTOJLHUKU C TTOMOUIBIO
CaMOCTOSITEJILHOTO ITOCTPOCHUS YEPTEKEN U HAXOKICHUS
10/I0OHBIX TPEYTOJIbHUKOB.

IIpoBoauTh 10Ka3aTENbLCTBA C UCIIOIB30BAHUEM
IPU3HAKOB MO00MUSL.

Jloka3pIBaTh TPU MPU3HAKA TOI00US TPEYTrOJIHHUKOB.
IIpuMeHATH TOTy4EHHbBIE 3HAaHUS [IPU PELICHUN
Ir€OMETPUYECKUX U IIPAKTUYECKUX 3a7a4.

3HAKOMHTBHCH € HCTOPHUEH Pa3BUTHUS T€OMETPUU

[Inomans. Haxoxnenune
TUIOIIAJIEN TPEYTOJIbHUKOB
1 MHOTOYT'OJIbHBIX (DUTYD.
[Lnomaam mogo0HbIX GUTyp

14

CBolicTBa IUI0IIAAEN
F€OMETPUUECKUX
(uryp.

DopMyJIbl

JUTS TUTOIIA A
TPEYrOJIbHUKA,
rapasuiesiorpaMmma,
Tpanenuu.
Brraucnenue
IUTOMIAZIEN CIIOKHBIX

¢uryp.

OsgJ1aieBaTh NEPBUYHBIMH MPEICTABJIEHUSIMU 00 001IIeH
TEOPUH IO (MEPHI), (POPMYJITHUPOBATH CBOMCTBA
TUTOIIA T, BBISICHATD WX HATJISHBIA CMBICIT.

BeiBoguTh (hopMyIIbI IIIOMAAH MTapaljIesiorpaMmma,
TPEYrOJIbHUKA, Tpaneuuu u3 Gopmysbl IUIOMAIN
MPSMOYTOJIbHUKA (KBaapara).

BbiBoAUTH OPMYIIBI IJIONIAIN BBITYKJIOTO
YeThIPEXYTOJIbHUKA YEepe3 AUArOHAIN U YTOJI MEXAY HUMHU.
Haxoauts rutoniaau Guryp, n300pakE€HHBIX HA KJIETYATON
Oymare, MCIOJIL30BaTh pa3dreHe PUTYPhl HA YACTH U
JIOCTpauBaHHUE.
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[Tnomaau guryp

Ha KJIeT4aToi Oymare.
[Inomanu mogoOHBIX
duryp.

3amaun

C TIPaKTHYCCKUM
COJICP)KaHHUEM.
Pemrenue 3anau

C IOMOIIBIO METO/Ia
BCIIOMOTaTEIbHOM
TUTOIIA/TH

Pa30uparb npuMepsbl HCMOIb30BaHUS BCIOMOTaTEIbHON
IJIOIIAIN JIJISl PEIICHUSI TEOMETPUYECKUX 3a/1au.
Haxoaurtp miomnaay nogo0HbIX Guryp.

BouIuucasiTh miomaau pa3anyHbIX MHOTOYTOJIbHBIX (DUTYD.
Pemartsb 3aga4um Ha 1JI0MIA/Ib C IPAKTUYECKUM
coJiepKaHuEM

Teopema [Mudaropa u
HaJaJia TPUTOHOMETPHH

10

Teopema [udaropa, u
€€ IIpUMEHEHHUE.
Onpenenenne
TPUTOHOMETPUUECKUX
(GyHKUHMNA OCTPOTo
yriia IpsiMOYTOJILHOTO
TPEYrOJIbHHKA,
TPUTOHOMETPUYECKUE
COOTHOIIEHUS

B [IPSIMOYT'OJIbHOM
TPEYT OJIbHUKE.
OcHOBHOE
TPUTOHOMETPUYECKOE
TOXJIECTBO

Joka3biBaTh TeopeMy IIudaropa, ncnonb3zoBarsb eé

B [IPAKTUYECKUX BBIYUCIICHUSX.

D opMyTHPOBATH ONPEIEIICHUS TPUTOHOMETPUUECKUX
(GyHKIMI OCTpOro yriia, HpoOBepATh X KOPPEKTHOCTb.
BbIBOIMTH TPUTOHOMETPUYECKHE COOTHOIICHUS

B [IPSIMOYT'OJIbHOM TPEYTOJIbHUKE.

HccnenoBaTs COOTHOLIEHUSI MEKY CTOPOHAMH B
MPSIMOYTOJIbHBIX TPEYTOJIbHUKaX ¢ yriaamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBaTh GopMysbl IpUBEIECHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO JIJIS1 HAXOXKICHHS
COOTHOILIEHUI MEKYy TPUTOHOMETPUUYECKUMHU (PYHKIHSAMU
pa3IMYHbBIX OCTPBIX YIJIOB.

IIpuMeHATH NOJyYEHHBIE 3HAaHUS U YMEHMS IIPU PELLICHUN
MPAKTUYECKUX 3a/1a4.

3HAKOMHTBHCH C HCTOPHUEH Pa3BUTHUS T€OMETPUU
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YTIIBl B OKPYKHOCTH.
BrvicanHbIe U ONMCAaHHBIE
YEThIPEX YT OJIbHUKH.
KacarenbHbie

K OKpykHOCTH. Kacanue
OKPYKHOCTEU

13

Bnucannsie n
LIEHTPAJIbHBIE YTJIbI,
YIoJI MEXIY
KacaTeJILbHOU U
XOPJI0M.

VYrubl Mexay
XOpJlaMu U
CEKYIINMU.
Bnoucannsie n
OIMMCaHHBIE
YETBIPEXYTOJIbHUKH,
WX TPU3HAKU U
CBOMCTBA.
[Ipumenenune stux
CBOMCTB

MIpY PELICHUU
FeOMETPUYECKUX
3ajad4.

B3aumnoe
PaCIOJIOKEHHUE ABYX
OKPY>KHOCTEH, 001111Ee
KacaTeJIbHBIE.
Kacanue
OKPY>KHOCTEH

®opMyJIMPOBATH OCHOBHBIE OIIPE/ICIICHUS, CBA3aHHbIE

C yrjlaMu B Kpyre (BIIMCAaHHBINA yroJi, HEHTPaIbHbBIN yrod).
Haxoaurthb BMcaHHbIE YIJIbI, ONUPAIOIINECS HA OJHY IYTY,
BBIYHMCJIATH YIJIBI C TOMOIIBIO TEOPEMBI O BHUCAHHBIX
yIJIax, TEOPEMBI O BIIMCAHHOM YETBIPEXYT OJIbHUKE,
TEOPEMBI O IEHTPAIBHOM YTJIE.

HccaenoBarh, B TOM YUCIIE C TOMOIIBIO IIU(PPOBBIX
pECYpCOB, BIIMCAaHHBIE U ONMCAHHBIE YETHIPEX YT ONIbHUKH,
BBIBOJUTH UX CBOMCTBA U ITPU3HAKHU.

Hcnonb30BaTh 5TH CBOWCTBA U IPU3HAKY IIPU PELICHUN
3aj1a4
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[ToBTOpeHUE, 0000IIICHHE 4 [ToBTOpEHUE PemaTp 3a1a4u Ha IOBTOPCHUE, HILTFOCTPUPYIOLINE CBSI3H
SHAHUN OCHOBHBIX IIOHATUM U | MEX/Y Pa3IMYHBIMH YacTIMH Kypca

METOJI0B KYpCOB 7 U 8§

KJ1accoB, 0000IIIeHNE

3HaAHUM
OBHIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME
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9 KUIIACC
HaunmenoBanue paznena | KonumuectBo OcHoBHOE OcCHOBHBIE BU/IBI ICSITEILHOCTH 00YJaIOIIUX CSI
(Tembl) Kypca 4acoB coJiepKaHue

Tpuronomerpus. TeopeMsl 16 Onpenenenue DopMyIHPOBATH OIIPeAeJIeHUs] TPUTOHOMETPUUECKUX

KOCHUHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIMH TYIBIX U IPSIMBIX YTJIOB.

PelieHre TpeyroJibHUKOB ¢dbysKIMi yraoB oT 0° | BBIBOAUTE TEOpPEMY KOCUHYCOB U TEOPEMY CUHYCOB
10 180°. ®opmyisl (c paanycom ONMKMCAHHON OKPY>KHOCTH).
IPUBEICHUS. BoiBoauTh (hOopMYyIibI Al BBIYMCICHUSA 10 eH
TeopeMa KOCHUHYCOB, C HCITIOJb30BAHUEM TCOPEM TPUTOHOMETPHUN (d)opMyna
TeopeMa CHHYCOB. IUIOIIAAN TPEYTOJIbHUKA YEPE3 JBE CTOPOHBI U YIOJI MEXKIY
Pemienue HUMH, popMyJia TUIOIIAIN YETHIPEXYTOJLHUKA YEPE3 €ro
TPEYTONBHHUKOB. JIMArOHAJIM U YTOJl MEXy HUMH).
I[TpakTuueckoe PemiaTes TpeyroasHUKH.
IpUMEHEHHE Pemiare npaktrueckue 3a1aun, CBOISIIIUECS
JI0Ka3aHHBIX TEOPEM K HaXOXKJICHUIO Pa3JIMYHBIX 3JIEMEHTOB TPEYrOJIbHUKA

[IpeoOpazoBanue moao0usl. 10 [Tonstue OcBanBaTh NOHATHE TTPEOOPA30BAHUSI TTOIOOUSI.

Mertpuueckue
COOTHOILECHHUS
B OKPY>KHOCTH

0 IpeoOpa3oBaHNH
10100 us.
Co0TBETCTBEHHBIC
2JIEMEHTEI OJO0HBIX
uryp.

Teopema

0 MIPOU3BEACHUHT
OTPE3KOB XOP]I,
Teopema

HccaenoBaTh OTHOIICHHUE JTUHEWHBIX 3JIEMEHTOB QUTYD
IIpHU TIpeoOpa3oBaHUU MOI00USI.

Haxoauts npumMepsl Nogo0Hs B OKpYKarOIIeH
JICUCTBUTEIBHOCTH.

BpIBOIUTH METPUUECKUE COOTHOILIEHUS MEKY OTPE3KaMHU
XOpA, CEKYIIUX U KaCATEIbHBIX C UCIIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOI00OHBIX TPEYT OJLHUKOB.

PemaTes reoMerprueckue 3a1a4u ¥ 3a1a4M U3 peaibHOU
’KU3HU C UCTIOJIb30BAHUEM TOJJOOHBIX TPEYTOJIbHIUKOB
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O MPOU3BEICHUU
OTPE3KOB CEKYIIUX,
TeopeMa 0 KBajipare
KacaTeabHOM.
[Ipumenenue

B pEIICHUH
reOMETPUUYECKUX
3aj1a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHUE BEKTOPa
Ha YHCIIO.
DOU3NIECKUN U
F€OMETPUYECCKUI
CMBICIT BEKTOPOB.
Paznoxxenue BekTopa
10 IBYM
HEKOJUIMHEAPHBIM
BEKTOpPaM.
Koopnunarter
BEKTOpA.

CxansapHoe
MIPOU3BEIECHUE
BEKTOPOB, €0

Hcnonb30BaTh BEKTOPHI KaK HAIIPABICHHBIE OTPE3KH,
HcCJIe10BaTh T€OMETPUUECKUH (TIepeMeIlieHNe) U
(dbuznyeckuil (Cuia) CMbICIBI BEKTOPOB.

3HaTh onpeaeseHus CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOXXEHUSI BEKTOpa Ha YUCJIO, UCCJIeI0BATh
TeOMETPUYECKUN U (PU3UUECKHUI CMBICIBI TUX OTIEPAIIUA.
Pemiats reomerpruyeckre 3a1a4u ¢ UCIOIb30BAHUEM
BEKTOPOB.

PackinaapiBaTh BEKTOP MO JBYM HEKOJUTMHEAPHBIM
BEKTOPaM.

Hcenonb30BaTh CKATAPHOE NPOU3BEAECHUE BEKTOPOB,
BbIBOJUTH €TI0 OCHOBHBIC CBOMCTBA.

Bb1uncjiTh CyMMY, Pa3HOCTh U CKAISIPHOE TPOU3BEACHUE
BEKTOPOB B KOOPJAMHATAX.

IIpuMeHATH CKaJIIPHOE IPOU3BEICHUE JIJIS1 HAXOXKICHUS
JUTMH U yTJIOB
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IIPUMEHECHUE
JUISL HAXOXKICHUS
JUIMH U YIJIOB.
Pemenne 3amau

C MIOMOILIBIO BEKTOPOB.
[IpumeHnenre BEKTOPOB
IUTSL PELLICHUS 3a]1a4
(7370097

JlekapTOBBI KOOPANHATHI
Ha IIOCKOCTH

JlekapTOBbI
KOOPAWHATBI TOYEK
HA IUIOCKOCTH.
YpaBHEHHUE NPAMOI.
YpaBHeHue
OKPY>KHOCTH.
Koopaunartsl Touek
TepeceueHus
OKPYKHOCTH U
MIPAMOM.

Meron koopauHaT
MIPY PELICHUU
F€OMETPUYECKUX
3a/1a4, TPAKTUYECKUX
3a1a4

OcBanBaTh NOHATHE IPIMOYTOJIBHOW CUCTEMBI
KOOpPJIMHAT, IEKaPTOBBIX KOOPAUHAT TOUYKH.

BoIBOAMTH ypaBHEHHE NPAMON U OKPYKHOCTH. BolaeasTh
IIOJIHBIMA KBaJpaT JJI1 HAXOXKIACHUs LIEHTPa U paanyca
OKPY>KHOCTH 110 €€ YPaBHEHHUIO.

Pemiarh 3a1a4M Ha HAXOXKJICHUE TOYEK NIEPECCUCHUS
IIPSAMBIX U OKPY>KHOCTEH € IIOMOLIBIO METOAa KOOPANHAT.
Hcnonb3oBaTh CBOMCTBA YIII0BOr0O KOA3(pPuiimeHTa npsamMon
IIPYU pELICHUH 3a1a4, IS ONPEACIICHUs PACIOJIOKECHUS
MIPSAMOM.

IIpuMeHsATh KOOPAUHATHI ITPU PELIEHUU T€OMETPUUECKUX U
MIPAKTUYECKUX 3a]1a4, JUIsl HIOCTPOEHUS MAaTEMAaTHUYECKUX
MOJIeIe! peasibHbIX 3a7au («METOA KOOPIAUHATY).
IHonb30BaThbes U1 IOCTPOEHUS U UCCIIEAOBAHUM

M (POBBIMU peCypcaMu.

3HAKOMUTBHCH C MCTOPHUEH Pa3BUTHS T'€OMETPUN
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[IpaBuIIbHBIE
MHOT'OYTOJIbHUKH.
JImMHa OKPYKHOCTH U
[JIOIIAAb KPyra.
Brraucnenue mwiomanen

[IpaBunbHbBIE
MHOT'OYTOJIbHUKHU.
Yucno . JInuna
OKPY>KHOCTH, TyTH
OKPY>KHOCTH.
Panunannas mepa
yria.

[Imomans kpyra,
CEKTOpa, CETMEHTA

D®opMyJIMPOBATH ONPEICICHAE PABUIBHBIX
MHOTOYT'OJIbHUKOB, HAXOAUTb UX 3JIEMEHTHI.
IHonb30BaTbCs MOHSATUEM JIMHBI OKPYKHOCTH, BBEIEHHBIM
C IOMOIIBIO MPABUIIbHBIX MHOTOYT'OJIbHUKOB, ONPeEAeIATh
YUCJIO T, JIMHY AYTH U PAIHAHHYIO MEPY yIJa.
IMIpoBoauTh MEepexoa OT paJuaHHON MEPHI yIiia

K IPaayCHOM U HA00OPOT.

OnpeaeasTh MIOMAb Kpyra.

BoiBonuTh (popmyJisl (B rpagycCHON U paaHHOW Mepe)
JUISL JUTMH AYT, TUIOIAAENH CEKTOPOB U CETMEHTOB.
Boruncastsb mwionaau Guryp, BKIFOYAIOIINX JIEMEHThI
OKPYKHOCTH (Kpyra).

HaxoauTp miomany B 3a1a4ax pealbHOM KU3HU

JIBU>KEHUS TIITIOCKOCTH

[TonsiTHEe O NBUXKEHUHN
TJIOCKOCTH.
[TapannenbHbIi
MIEPEHOC, MOBOPOT
[Ipumenenue

IIPU PELIEHUH 33724

Pa30upars npuMepbl, WITIOCTPUPYIOLINE TOHITUS
JBH>KCHUS.

D opMmMyJIMpOBATH OIIPEAEIICHUS ITapaAJLIEIIBHOTO ITIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUU. BBIBOAUTH UX CBOWCTBA,
HAXOAMThb HEMOJIBU>)KHBIE TOUKH.

HaxoauTthb HEHTPHI U OCH CUMMETPUM MPOCTEHIITNX PUTYDP.
IIpuMeHsTH NTapasuIeNbHbIA IEPEHOC U CHMMETPHUIO TTPU
peIlIeHUH TeOMETPUYECKUX 3a1a4 (pa3oupaTh IPUMEPHI).
Hcnonb30BaTh U1 IOCTPOCHUS U UCCIIEIOBAHUI

1udpoBbie pecypehbl

[ToBTOpeHUE, 00001ICHNHE,
cUCTeMaTHu3alsa 3HaHu!

IToBTOpEHME
OCHOBHBIX ITOHATHUU U

OnepupoBath NOHATUAMU: QUTYpa, TOUKA, TIPsIMAasi, yTroJ,
MHOTOYTOJILHUK, PAaBHOOEPEHHBINA U PAaBHOCTOPOHHHUIM
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METOJIOB KypcoB 7—9
KJ1acCOB, 000011IeHnE
U CUCTEeMaTU3alIHs
3HAHUM.
IIpocrenmme
r€OMETPUYECKHE
(burypsl u ux
cBoiicTBa. MI3Mepenue
T€OMETPUYECKUX
BEJIMYMH.
TpeyronbHuKH.
[TapannensHbie 1
MEePIEHIUKYISIPHBIE
MpsIMBIE.
OKpy)HOCTb U KPYT.
I'eomerpuueckue
MOCTPOCHUS. Y TJIbI
B OKPY>KHOCTH.
Brniucanusle u
ONMCaHHbIE
OKPY>KHOCTH
MHOTOYTOJIbHUKOB.
[Ipsmas n
OKPY>KHOCTb.
YeThIpEXYrOJIbHUKM.
Briucanueie

TPEYTrOJIbHUKH, PIMOYTOJIbHBIA TPEYrOJIbHUK, MEAUAHA,
OUCCeKTpHca U BBICOTA TPEYTOJIbHUKA, MTapaJlIeJIorpamM,
pOMO, TIPSIMOYTOJILHUK, KBAJPAT, TPAMEIIHS; OKPYKHOCTD,
KacareJbHas; paBEHCTBO U mojodue ¢uryp,
TPEYTrOJIbHUKOB; MapaJUICIIbHOCTh U NEPIIEHIUKYISPHOCTD
MPSAMBIX, YTOJI MEXAY MPSAMBIMUA, CAMMETPHSI OTHOCUTEIIBHO
TOYKH U NPSIMOI; JJIMHA, pPACCTOSIHUE, BEJIMYMHA YyIJa,
IJIOIA/Ib, TIEPUMETD.

Hcnonb3oBaTh (OPMYJIbL: IEPUMETPA U IUIOIMIAIN
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U TUIOIIA/IN KPyTa,
00BbEMa MPSIMOYTOJILHOTO MapaiieenuIe/a.
OnepupoBaTh NOHATHUSIMM: TIPIMOYTOJIbHAS CUCTEMA
KOOPAMHAT, BEKTOP; UCIOJIb30BATh 3TU ITOHATUS IS
MPEACTABJICHUS JaHHBIX U PEIICHU 3a/1a4, B TOM YHCIIE

U3 IPYTUX Y4eOHBIX MPEIMETOB.

Pemiars 3a1a4m Ha NOBTOPEHME OCHOBHBIX NTOHATHH,
WJUTIOCTPAIIMIO CBSI3€M MEXKY pa3IMYHBIMU YaCTSIMU Kypca.
BriOupaTs MeTOa U1 penieHus 3a0a4u.

Pemiats 3agaum 13 MOBCEHEBHOM KU3HU
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Y ONMCaHHbIC
YETHIPEX YT OJIbHUKHU.
Teopema Iudaropa u
Havasna
TPUTOHOMETPHUH.
Pemnrenne o0mmx
TPEYr OJIbHUKOB.
IIpaBunbHbIE
MHOTOYTOJIbHUKH.
[TpeoOpazoBanus
IIJIOCKOCTH.
JBmwxenus. [logobue.
CummMmerpus.
[TInomans.
Brruucnenue
rromaaeu. [lnomanmn
oAOOHBIX QUryp.
JlexapToBbI
KOOpPJIMHATHI HA
IIJIOCKOCTH.

Bekropsr

Ha MJIOCKOCTH

OBHIIEE KOJIMYECTBO
YACOB I1O ITPOI PAMME

68
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PABOYASA IPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTb U CTATUCTHUKA» B 7-9 KJIACCAX

HOACHUTEJIBHASA 3AIIMCKA

B coBpemenHoMm 1uppoBOM MHpE BEPOSTHOCTh M CTATHCTHKA MPUOOPETAIOT BCE
OOJIBIITYI0 3HAYMMOCTb, KaK C TOUYKH 3PEHUS TPAKTUUECKUX MPUIIOKEHUM, TaK U UX POITU
B 00pa3oBaHMM, HEOOXOJIMMOM KaxJAOMy 4delloBeKy. Bo3zpacraer umcio mnpodeccui,
IpY OBJIQJICHHM KOTOPBIMH TpeOyeTcss Xopomias 0a3oBas TOATOTOBKAa B 00JacTH
BEPOSITHOCTH M CTATUCTUKH, TaKasl MOATOTOBKA BaKHA JIJIS MTPOJTODKCHUS 00pa3oBaHUs U
JUTS YCTIEITHOM MPO(EeCCUOHAIBHON Kapbephl.

Kaxx1p1i1 yesnoBek MOCTOSIHHO MPUHUMAET PEUICHUsI HA OCHOBE UMEIOIINXCS Y HEro
JTaHHBIX. A 11 000OCHOBAaHHOTO TPHUHSTHS PEIIEHUS B YCIOBUSAX HEIOCTaTKa WIIA
n30bITka HWHGOPMAIIMA HEOOXOJUMO B TOM UHCIE XOpOIIo CcHOPMUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIUICHHUE.

HIMeHHO MO3TOMY OCTpPO BCTaja HEOOXOAUMOCTH CPOPMHUPOBATH y OOYUAIOIIUXCS
(GYHKIMOHAIBHYIO TPaMOTHOCTh, BKJIIOYAION[YI0 B ceOsl B KauecTBE HEOTHEMIIEMOM
COCTaBJISIIOIICH YMEHHE BOCHPUHUMATh U KPUTUYECKH aHAIU3UPOBATH MH(OpMAIIHIO,
MPEJICTABIICHHYIO B Pa3JIMYHBIX (popMax, MOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHX
pEaTbHBIX TPOIECCOB W 3aBHCUMOCTEH, MPOM3BOAUTH MPOCTEHIIINE BEPOSTHOCTHHIC
Pacy€ThL.

3HaKOMCTBO B Y4€OHOM Kypce€ C OCHOBHBIMH TpPHHIIUIIAMH cOOpa, aHaan3a |
MPEICTABIICHUs JaHHBIX W3 pPa3MYHBIX cdep KU3HM OOIIecTBa W TOCYIapCcTBa
npuoOmaer oO0y4aromuxcsi K  OOIIeCTBEHHBIM HHTEepecaM. M3ydeHue OCHOB
KOMOWHATOPUKHN Pa3BUBAECT HABBIKM OpraHU3allud mepedopa W TMoacuéra 4Yucia
BapHAHTOB, B TOM YHUCJI€ B MPUKIATHBIX 3a7adaX. 3HAKOMCTBO C OCHOBAaMH TEOPUU
rpadoB co3maét mMareMartuyeckuii (QyHmameHT s HOpPMHUPOBAHUS KOMITETEHIIUN
B obOnactu umHPOpMaTUKU U LUEGPOBBIX TeXxHOJOrui. [Ipum W3ydeHUM CTaTUCTUKU U
BEPOSITHOCTU O0OTraIllaloTCs MPEACTABICHUS OOYYaIOIIMXCS O COBPEMEHHOW KapTHUHE
MHpa U METOJaxX €ro MccieAoBaHus, (pOpMUpPYETCs MOHUMAHHUE POJIM CTATUCTUKHU KaK
UCTOYHHUKA COIMAIBHO 3HAYUMOM HMHOOpPMAIMM U 3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBeTcTBUU ¢ MaHHBIMH LETSIMU B CTPYKTYpE MPOrpaMMbl y4eOHOTO Kypca
«BeposATHOCTB M CTaTUCTHUKA» OCHOBHOT'O OOIIIEro 00pa30BaHMs BhIICIEHBI CIIETYIONTUE
coJiepkarenpHo-MeToaudeckue JuHuu: «lIlpencraBneHue MaHHBIX W ONHCATEIbHAs
CTaTUCTUKa», «BepoaTHOCTh», «DIeMEeHThl KOMOMHATOPUKNY», «BBeleHHEe B TEOPHIO
rpadoBy.

Conepxanne ymmann «lIpencraBieHne AaHHBIX W OMHUCATENIbHAS CTATHCTHUKA
CIIY>)KHT OCHOBOM JJi1 (JOPMUPOBAHUSI HABBIKOB PA0OTHI ¢ MH(MOpPMAIUEH: OT YTCHUS U
WHTEpIpeTanuu uH}opMalu, NpeaCcTaBICHHOW B Ta0nWIax, Ha JuarpaMmax M
rpadukax, 10 coopa, IpeACTaBICHUS U aHAIM3a JTAHHBIX C MCIOJIb30BAHHEM
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CTaTUCTHUUYECKUX XapaKTePUCTUK CPEIHMX M pacceuBaHus. PaboTas ¢ JaHHBIMU,
oOydarIluecss ydarcsi CYUTHIBAaTh M HMHTEPIPETUPOBATH JAHHBIC, BBIJIBUTATh,
apryMEHTHUPOBATh U KPUTHUKOBAThH MTPOCTEUIIINE TUIIOTE3bI, PAa3MBIILUIATh Ha/l (DaAKTOpaMH,
BBI3BIBAIOIIMMHM HW3MEHUYUBOCTh, W OIICHMBaTh HMX BIUSHHE HAa paccMaTpUBacMbIe
BEJIMYUHBI U MPOIIECCHI.

NHTynTHBHOE TIPEACTABICHHE O CIy4alHOW W3MEHYMBOCTH, WCCIEIOBAaHUE
3aKOHOMEPHOCTEN M TEHJECHUWW CTAaHOBUTCS MOTHUBUPYIOLIEHM OCHOBOW JJIsI M3YYEHUS
TEOpHUH BEepOsITHOCTEN. Bombloe 3HaUeHEe UMEIOT TPAKTUYECKUE 3a/IaHUS], B YACTHOCTHU
OTBITHI C KJIACCUYECKUMH BEPOATHOCTHBIMU MOJIEISIMH.

[ToHsiTHE BEPOSTHOCTH BBOJUTCS KaK Mepa MPaBAONoa00Ms CIyIaiiHOTO COOBITHS.
[Tpu n3ydyeHnn yueOHOro Kypca o0y4arouuecs 3HaKOMSTCS ¢ MPOCTEUIIUMHU METOAaMHU
BBIYMCIIEHUSI BEPOATHOCTEM B CIyYalHBIX OSKCIEPUMEHTAX C PABHOBO3MOYKHBIMU
AJIEMEHTAPHBIMU HMCXOAAMHU, BEPOATHOCTHBIMH 3aKOHAMHU, MO3BOJISIIOIIMMHU CTaBUTh U
pemiath Oonee CloXHBIE 3a1a4d. B yueOHBIN Kypc BXOAST HavyallbHbIE MPEICTABICHUS
O CIy4alHBIX BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYyYaromIuxcs
C MHOXXECTBAMU W OCHOBHBIMU OMEPALMSIMH HaJl MHOXXECTBAMH, PacCMaTpPUBAIOTCS
NpUMEphl MPUMEHEHUS Uil PEIICHUs 3ajlad, a TaKXKe HWCIOJIb30BaHUs B JPYrux
MaTeMaTUYECKUX Kypcax U y4eOHBIX MpeIMeTax.

B 7-9 knaccax uzydaercst yueOHbIN Kypc « BeposiTHOCTh U CTAaTUCTUKAY, B KOTOPBIN
BXOIAT paszzaeinsl: «lIpeacraBieHre NaHHBIX U OMUCATEIbHAs CTATUCTUKA,
«BeposaTHOCTBY, «DNeMeHThl KOMOUHATOPUKNY, «BBeeHne B Teoputo rpadoBy.

OO6miee yMcIO YacoOB, PEKOMEHJOBAHHBIX JUIsI M3y4yeHUs Y4eOHOTro Kypca
«BeposiTHOCTh M cTatrcTHKay, — 102 waca: B 7 kiacce — 34 gaca (1 gac B Hemelio),
B 8 kiacce — 34 yaca (1 gac B Hezeno), B 9 kimacce — 34 yaca (1 yac B Hefelio).

COJEP XAHUE OBYUYEHUA
7 KJIIACC

[IpencraBienue AaHHBIX B BHUAE TaOMUI, auarpaMm, rpaduxoB. 3amnoJHEHUE
Ta0JINIl, YTEHUE W TMOCTPOEHUE AMarpamMM (CTOJOMKOBBIX (CTOMOYATHIX) W KPYTOBBIX).
Urenne rpadukoB peanbHBIX MpoiieccoB. M3Bneuenne uHboOpMalMu U3 AUarpamMm H
Ta0JINII, UCTIONB30BAHNE U UHTEPIPETALIUS TaHHbBIX.

OnucarenpHas CTaTHCTUKA: CpedHee apudMETHYecKoe, MeauaHa, pa3Max,
HauOOoJIbIIIEe U HAUMEHBIIIEE 3HaAYeHUsT HAabOopa YUCIIOBBIX JaHHBIX. [IpuMepsl cirydaitHOM
U3MEHYUBOCTH.

Crny4daliHbIN SKCIIEPUMEHT (ONBIT) U clydyaliHOe cOoObITHE. BeposTHOCTH M yacToTa.
Posb ManoBeposATHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITUH B MPHUPOJIC U B OOIIECTBE.
MosneTta 1 urpajibHast KOCTh B TEOPHH BEPOSITHOCTEH.

I'pad, BepmmnHa, pedpo. Crenenp BepmuHbl. Ynciao pédep u cymMMmapHas CTEIeHb
BepmmH. [Ipeacrasnenue o csizHocTH Tpada. llemn u nukiel. [lytu B rpadax. O6xon
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rpada (3itnepoB nyth). IlpeacraBinenue o0 opueHTHpOBaHHOM Tpade. Perrenue 3amau
C TIOMOIIIBIO IpadoB.

8 KJIACC

[IpencraBiienue JaHHBIX B BUE TAOJIHUII, TAarpaMm, TpadruKoB.

MHOX€CTBO, 3JIEMEHT MHOKECTBA, IIOAMHOXKECTBO. Onepauy Hal MHOKECTBAMMU:
oObeAMHEHUE, TepeceueHne, aomnonHeHue. CBoOMCTBa onepanuii HajJ MHOXKECTBAMMU:
IIEPEMECTUTENIBHOE, COUYETATENBHOE, PaCIIpeAeIUTENbHOE, BKIItOUeHus. Vcrons3oBanue
rpadU4ecKoro MpeICTaBICHUs] MHOXECTB JUIS OMNHMCAHUSA pPEabHBIX IPOLIECCOB U
SBJICHUH, TIPU PEILICHUU 33]1a4.

N3mepenue paccenBanus JaHHbIX. Jlucmepcuss W CTaHAAPTHOE OTKJIOHEHUE
YUCJIOBBIX HA0OPOB. J[narpamma paccenBaHusl.

DneMeHTapHble cOOBITUS ciydaiiHoro onbita. Cinyyaiinble coobiTHs. BepositHOoCTH
cOObITHI. ONBITBI C PAaBHOBO3MOXHBIMHU 3JIEMEHTApHBIMU COOBITUSIMU. CiydalHBbIHI
BbIOOP. CBSI3b MEXKIYy MaJOBEPOSITHBIMU M MPAKTUYECKH JOCTOBEPHBIMU COOBITHUSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa I€pEBHEB: E€AMHCTBEHHOCTh IYyTH, CYLIECTBOBAHUE BHCSYEH
BEPIIMHBI, CBA3b MEXKIY YMCIOM BEpIIMH M 4ucioM pedep. [lpaBuno yMHOXKEHHS.
Pemenue 3anau ¢ momoisto rpagos.

[IpoTuBononoxHeie coobiTus. Juarpamma Oitnepa. OObeAMHEHNE U TIEPECEUCHHE
coOwiTrii. HecoBmecTHbie coObiTHs. Dopmyna clokKeHUST BEpPOSTHOCTEH. Y CIOBHas
BeposiTHOCTh. [IpaBuno ymHoxenus. HezaBucumbie coObiTusi. IlpeacraBnenue
DKCIIEPUMEHTAa B BHJE JepeBa. PemeHue 3amad Ha HaXO0XIAEHUE BEPOATHOCTEU
C TIOMOIIBIO JIepeBa CIIy4allHOr O SKCIIEPUMEHTA, AUarpamm Jitiepa.

9 KJIACC

[IpencraBienue NaHHBIX B BHUJIE TAOJIMI], AUArpamMm, rpaukoB, UHTEPHpPETALIUS
TaHHBIX. YTeHHE U TOCTPOCHHE TA0JIHNII, TUarpaMm, TpaduKOB MO PEATbHBIM JIaHHBIM.

[lepecranoBku u dakropuan. CodeTaHwss W YHUCIO COYeTaHUU. TpeyroibHHUK
[ackans. Pemenue 3a1a4 ¢ MCIOIB30BAHUEM KOMOUHATOPUKH.

['eomerpuueckass BeposTHOCTb. CilydailHbIi BBIOOp TOYKH U3  (PUTYPBI
Ha IJIOCKOCTH, U3 OTPE3KA U U3 AYT'U OKPY>KHOCTH.

Ucnbitanne. Ycnex u Heynada. Cepus ucnbITaHuil 10 nepBoro ycrexa. Cepus
ucneiTannii bepaymm. BeposiTHocTH COOBITHIA B cepuu UCTIbITaHUN bepHyuu.

CnydailHass BeIWYMHA W  PpaCIpElle]IeHne BEpOATHOCTEH. MaremaTuyeckoe
OXXuAaHue u aucnepcusd. [[puMepbl MaTeMaTUUECKOrO0 OXKUIAAHHUS KAaK TEOPETUUECKOTO
CPEIHEr0 3HAYEHUS BEIMYMHBL. MaTeMaTHUueCcKoe OKHAAHWE W IUCIEPCUs CIydalHOU
BEJIMYMHBI «YHCIIO YCIEXOB B CEpUU UCIBITAaHUN BepHymimy.

[Tonsitue o 3akoHe GoybIKUX yncen. M3amepeHnue BeposSTHOCTEHN ¢ TOMOIIBIO YaCTOT.
Ponb u 3HaueHue 3akoHa OONIBIIMX YUCEI B IPUPO/IE U 0OIIIECTRE.
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IHNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3yJabTaThl OCBOCHHUS MPOTPaMMbl y4eOHOro Kypca K KOHILY
oOydeHus B / KJacce:

Yurate wuHQOpPMALMIO, TPEACTABICHHYI0O B TaOnmuiax, Ha JAWarpaMMax,
MPEJICTABIAThH JaHHBIC B BUJIE€ TAOJIHUIL, CTPOUTH JHArpamMMbl (CTOIOUKOBBIE (CTOI0UYATHIC)
Y KPYrOBBI€) 110 MACCUBAaM 3HAUYECHHI.

OnuceiBaTh ¥ UHTEPIPETUPOBATH PEATbHBIC YUCIIOBBIC TaHHbIC, TMPEICTABICHHBIC
B Ta0JIMIIaX, HA AMarpaMmax, rpapukax.

Hcnonb30BaTh 7151 ONMMCAHUS TaHHBIX CTAaTUCTUYECKHE XapaKTePUCTHKU: CpEIHEe
apupMeTnyecKoe, MeIana, HauOoJIbIllee ¥ HAaNMEHbIIIee 3HAYCHHUS, Pa3Max.

NmeTs nipesicTaBneHue o ciiydailHOM K3MEHYMBOCTH Ha MpUMeEpax 1eH, GU3NYECKUX
BEJIMYMH, AHTPOIOMETPUUECKUX JaHHBIX, UMETh MPEJCTaBICHUE O CTAaTHUCTHYECKOU
YCTOUYHUBOCTH.

[TpeameTHbIe pe3ysbTaThl OCBOCHHS MPOTrpaMMBl Y4eOHOrO Kypca K KOHILY
oOydenus B 8 kJacce:

N3Bnekars u mpeoOpa3oBbiBaTh MHGOPMAIMIO, MIPEACTABICHHYIO B BUJI€ TaOJIHII,
nuarpaMm, rpauKoB, MIPEICTaBIATh JaHHbIE B BUJIEC TAa0JIUII, JUarpamMm, rpaduKoB.

OnuceIBaTh TaHHBIE C TOMOIIBIO CTATUCTUYECKUX TTOKA3aTENICH: CPETHUX 3HAUECHU N
U Mep paccerBaHus (pa3Max, JUCIEPCUS U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTe 4acTOTHl YHMCIIOBBIX 3HAYEHHH M YacTOThI COOBITUN, B TOM YHCIIE
0 pe3yJibTaTaM U3MEpPeHUN U HaOIIOACHUH.

HaxonuTe BepOSTHOCTH CIydallHbIX COOBITMM B OIBITaX, 3Has BEPOATHOCTHU
AJIIEMEHTAPHBIX COOBITUH, B TOM YHCIIC B OMBITAX C PABHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU
COOBITHSIMU.

Hcnonb3oBaTh rpaduueckue MOJAEIU: JIEPEBO CIIy4ailHOrO 3KCIEPUMEHTA,
JarpamMmsbl Dijiepa, YucaoBasi mpsmasi.

OnepupoBaTh MOHSITUSMHU: MHOXKECTBO, MOJAMHOXXECTBO, BBIINOJHITH ONEpaIluu
HaJl MHOKECTBaMU: 00bEIMHEHHE, TIepeceueHre, AOMOIHEHNUE, IEPEUUCIISITh JIEMEHThI
MHOJKECTB, IPUMEHSITH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh Tpaduaeckoe MpeacTaBICHUE MHOXKECTB M CBSI3€M MEXIy HUMHU
JUIS OIIMCaHMs MPOLIECCOB U SIBICHUW, B TOM YMCIE IIPU PELICHUM 3a1a4 U3 APYIUX
y4€OHBIX TPEAMETOB U KYpPCOB.

[IpemMeTHBIE pe3yibTaThl OCBOCHHUS TPOTPaMMBl y4eOHOTO Kypca K KOHILY
oOydenus B 9 kJacce:

N3Bnekars U mpeoOpa3oBbiBaTh UHGOPMAIWIO, MPEACTABIECHHYIO B Pa3IUYHBIX
WUCTOYHUKAX B BHJE TaONMWIl, AUarpamMm, rpauKoB, MPEACTaBISATh JaHHBICE B BUJIC
TabJInII, TUarpaMm, rpaduKoB.
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Pemate 3agauM  OpraHu3oBaHHBIM  TIepeOOpPOM  BapHMaHTOB, a  TakKXke
C MCTOJb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTe onucaTenbHble XapaKTEPUCTUKU 11 MACCUBOB YMCJIOBBIX JIAHHBIX,
B TOM YHCJIE CPETHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acToThl 3HAYEHUH M YacTOThl COOBITHS, B TOM YHCIE MOJIb3YSACh
pe3yJbTaraMy MPOBEAEHHBIX U3MEPEHUM U HAOIIOICHUM.

Haxonuts BEpOSITHOCTH CITyd4alHBIX COOBITUM B M3YYEHHBIX OMBITaX, B TOM YHCIIE
B OIBITaX C PAaBHOBO3MOXKHBIMHU JJIEMEHTAPHBIMU COOBITHUSIMH, B CEPUAX HMCIBITAHUN
JI0 IIEPBOI'O yCIEXa, B CEPUAX UCIBITAHUN bepHyu.

NMeTp npeacTaBieHue O CIIy4alHOW BEJIMYUHE U O PACIPEICICHUN BEPOATHOCTEM.

Nmers mpencraBieHWE O 3aKOHE OONBIIMX YHCENT KakK O IMPOSBICHUH

3aKOHOMEPHOCTH B CITy4ailHOM M3MEHUYMBOCTH W O POJIM 3aKOHA OOJBIIMX YUCENT
B IIPUPOJIE€ U OOIIECTBE.
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
HaunmenoBanue pazgena |KomnuectBo OcHOBHOE coziepKaHHe OcCHOBHBIE BUJIBI IEATEIHLHOCTH 00 y4aOIIUXCs
(Tembl) Kypca 4acoB
[IpeacraBieHue JaHHBIX 7 [IpeacraBnenue qaHHBIX OcBanBaTthb croco0bI IPEICTaBICHUS

B Tabmuinax. [Ipaktuueckue
BBIUMCJICHUS 110 TAOJIUYHBIM
naHHbIM. M3B1eueHue u
UHTEpIpeTanus TabJIN4IHbIX
naHHbiX. [IpakTnueckas
pabota «TaGauib.
['pacduueckoe
IPEJICTABJICHUE TaHHbBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJOYATHIX)
auarpamm. Urenue u
OCTPOEHUE AHATrPaAMM.
[Tpumeps! nemorpaduaeckux
JMarpaMm.

[TpakTnyeckas padbora
«JlmarpammMbD»

CTaTUCTUYECKUX JAHHBIX U YHMCIOBBIX MAaCCHBOB
C MOMOIIIBIO TAOJUI] U JUarpaMM C UCTIOIb30BAaHUEM
aKTyaJIbHBIX M BaXKHBIX JAHHBIX (JeMorpadudeckue
JaHHBIE, IPOU3BOACTBO MPOMBIIUICHHON 1
CEJIbCKOXO03iCTBEHHOW IPOYKIIUHU, OOIIIECTBEHHbIE
Y TIPUPOJHBIC SIBJICHMUS).

N3yuaTs MeToabl paboThI ¢ TAOJIUYHBIMU U
rpadUIeCKUMU TPEACTABICHUSIMHU JTaHHBIX

C TIOMOIIBI0 IU(PPOBBIX PECYPCOB B XOJIE
MPAKTUYECKUX padboT

OmnucarenbHas CTaTUCTHKA

Uucnossie Habopbl. CpegHee
apudmeTraeckoe.
Menuana ynucinoBoro Habopa.

OcBauBaTh NOHATHSA: YUCIOBOU HAOOP, Mepa
[EHTPAILHON TeHICHIINH (Mepa IIEHTpa), B TOM YHUCJIe
cpeaHee apuMeTHIecKoe, MeIMaHa.
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VCcTONYMBOCTh MEAUAHEI.
[TpakTnueckas padbora
«CpenHue 3HaYEHUs.
HauOonbliee u HauMeHbIIIEE

3HAYCHUS YUCIOBOrO Habopa.

Pa3smax

OnucpIBaTh CTAaTUCTUYECKUE TaHHBIE C TIOMOIIIBIO
cpeaHero apu(pMeTH4ecKoro u MeAuansl. Pemars
3a7a4H.

H3yuarth cBoiicTBA CPEITHUX, B TOM YHCIIE

C MIOMOIIBIO0 IU(PPOBBIX PECYPCOB, B XOE
MPAKTUYECKUX PadOT.

OcBanBaTth NOHATHSA: HaMOOJIbLIEE U HAMMEHbILIECE
3HA4YEHUs YUCIIOBOTO MACCHBA, Pa3Max.

Pematp 3aga4u Ha BBIOOp criocoba OMUCaHUs
JAHHBIX B COOTBETCTBUU C IPUPOJON JTaHHBIX U
LEJISAMH UCCIIETOBAHMS

CnyqaﬁHaﬁ N3MCHYHNBOCTD

CiyyaliHast "BMEHYHBOCTh
(mpumepsi). Yacrota
3HAYEHHUI B MACCHUBE
JaHHbIX. [ pynnupoBka.
['ucrorpammsl.
[TpakTuyeckas pabora
«CnyyaliHasi ”3BMEHYUBOCTB

OcBanBaTh NOHIATHUSA. YACTOTA 3HAYCHHUI B MAaCCUBE
JIAHHBIX, TPYNIUPOBKA JAHHBIX, TUCTOrpaMMa.
CtpouTh 1 AaHAJIU3UPOBATH TUCTOIPAMMBI,
noaAOdMpAaTh NOAXOASIIUHN Al TPYIIIUPOBKH.
OcBauBathb rpaduyecKkue npeicTaBieHus pa3HbIX
BUJIOB CITy4YallHOM U3MEHUYMBOCTH, B TOM YHCJIE

C MOMOIIBIO ITU(POBBIX PECYPCOB, B XOE
MPaKTUYECKON paboThI

Beenenne B Teoputo rpadoB

['pad, Bepimna, pedpo.
[IpencraBnenue 3agauun

¢ nomoiibio rpada. CreneHpb
(BaJICHTHOCTH) BEPILIUHBI.
Yucno pédep u cymmapHas
crerneHp BepuH. Lens u

OcBauBath NOHATHA. Tpad, BepirHa rpada, pedpo
rpada, cTeneHb (BaJICHTHOCTh BEPIIUHBI), 1IETh U
LUKJL.

OcBanBaTh NOHATHSA: IYTh B rpade, S1UIEpoB MyTh,
00xox rpada, OpUeHTUPOBAHHBIN rpad.

Pemath 3a/1a4u Ha IOMCK CYMMBI CTENIEHEW BEPILIUH
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uuki. ITyts B rpade.
[IpencraBienue o CBI3HOCTH
rpada. O6xox rpada
(2i111IepOB NYTH).
[IpencraBnenue

00 OpUEHTUPOBAHHBIX

rpadax

rpada, Ha mouck o0xoja rpada, Ha MOUCK MyTel

B OPUEHTHUPOBAHHBIX Ipadax.

OcBauBaTh CrOcoObI TIPEACTABICHUS 3a/1a4 U3 Kypca
anreOpbl, TEOMETPHUH, TEOPUH BEPOSTHOCTEH, IPYruX
MPEIMETOB C TOMOIIBIO TPadoB (KapThl, CXEMBI,
AIIEKTPUUYECKHE TIeTH, (PYHKIIMOHATBHBIC
COOTBETCTBHS) Ha MTPUMEPAX

BeposATHOCTB U yacToTa
CIIy4alfHOTO COOBITHS

CiyyaliHbIi ONBIT U
cly4yaiiHOE COOBITHE.
BeposatHOoCTh 1 yacTora
coObITHs. Ponb
MaJIOBEPOSITHBIX U
MIPAKTUYECKU TOCTOBEPHBIX
COOBITHI1 B IPUPOJIC U

B obmiectBe. MoHeTa u
UrpajgbHas KOCTb B TCOPUHU
BEPOSATHOCTEMN.
[TpakTnueckas padora
«YacToTa BhITaICHAs OpJiay

OcBanBaTh NOHATHSA: CIIy4alHBIN OIBIT U
cllydaifHOe COOBITHE, MaJIOBEPOSATHOE U MPAKTUIECKU
JOCTOBEPHOE COOBITHE.

N3y4aTh 3Ha4UMOCTh MAJIOBEPOATHBIX COOBITUI

B IIPUPOJIE U OOILIECTBE HA BaKHBIX MPUMEPAX
(aBapuu, HECUACTHBIE CITyYaH, 3aIUTA MEPCOHATIbHOM
uHdopmarm, nepeaava T1aHHbBIX).

M3y4yaTh poJib KIACCUYECKUX BEPOATHOCTHBIX
Mojieniel (MOHeTa, UrpajibHasi KOCTh) B TEOPUU
BEPOSITHOCTEM.

Habmaroaath un u3y4arThb 4acTOTY COOBITUN B MTPOCTHIX
HKCIIEPUMEHTAaX, B TOM YHUCIIE C MMOMOIIBI0 U(PPOBBIX
pPECYPCOB, B X0/1€ IPAKTUUECKON PabOThI

O06006m1eHuE,
CHCTEMAaTH3alMs 3HAaHUH

[IpencraBiaeHne JaHHBIX.
OmnucarenbHas CTaTUCTHUKA.
BeposTHOCTB CitydaliHOTO
cOOBITHA

IHoBTOPATH U3yYEHHOE U BHICTPAMBATH CUCTEMY
3HAHUM.

Pemarsb 3aga4um Ha IpeICTaBICHUE U ONTMCAHHE
JAHHBIX C TTIOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.
OO6cy:x1aTh NMpUMepbI CIy4aliHBIX COOBITU,
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MaJIOBEPOSITHBIX U MPAKTUYECKH TOCTOBEPHBIX
CIIy4alHBIX COOBITHI, UX POJIA B IPUPOJIC U KUZHU
YeJIoBeKa

OBHIIEE KOJIMYECTBO 34
YACOB I10 I[TPOI'PAMME
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8 KJIACC
HanmenoBanue paznena |KonuuectBo OCHOBHOE cOZIep)KaHUE OCHOBHbBIE BU/IBI ICSITEIHLHOCTH 00 YJaIOIIUXCS
(Temsl) Kypca 4acoB
[loBTOpEHME Kypca 4 [IpencraBiaeHne JaHHBIX. IToBTOPATH U3YUEHHOE U BHICTPAMBATH CUCTEMY

7 KJacca

OmnucarenbHas CTAaTUCTUKA.
CrnydaitHasi ©3MEHYHUBOCTb.

Cpennue yucinoBoro Habopa.

Cny4daitHbie COOBITHS.
BepositHOCTH M1 4aCTOTHI.
Knaccugeckne mogenu
TEOPHUU BEPOSITHOCTEM:
MOHETa U UTpajbHas KOCTh

3HAHUM.

Pemathb 3a1a4u Ha IPEICTABICHUE U ONTMCAHUE
JAHHBIX C TOMOILBIO U3YYEHHBIX XapAKTEPUCTHUK.
Pemathb 3a1a4u Ha IPEACTABICHHUE TPYNITUPOBAHHBIX
JTAHHBIX U OMHUCAHUE CIIYYalWHOW NU3MEHYHUBOCTH.
Pemathb 3a1a4M Ha ONPEIEIICHUE YaCTOTHI
CIIy4ailHbIX COOBITUH, OOCYKIEHUE TPUMEPOB
CIIy4ailHbIX COOBITHI, MAJIOBEPOATHBIX U
MPAKTUYECKU JOCTOBEPHBIX CIIYIalHBIX COOBITUMN, UX
POJIM B IPUPOJE U )KU3HU YEIIOBEKA

OmnucarenpHas CTaTUCTHUKA.
PaccenBanme naHHBIX

Otkionenus. [{ucnepcus
YHCIIOBOT0 Habopa.
CranaapTHOE OTKJIOHEHUE
YK CIIOBOr0 Habopa.
JlnarpamMmbl pacceBaHUs

OcBauBaTb NOHATHA: JAUCIICPCHA U CTAHAAPTHOC
OTKJIOHCHUC, UCIIOJIb30BATh 3THU XAPAKTCPUCTHUKH
AJi1 O CaHusA paCCCUBAHUSA JJaHHBIX.

BLIIIBI/IFaTL runorTe3nbl 00 OTCYTCTBHH WJIM HAJIMYIHNU
CBsA3H 110 JuarpamMmam paCCCUBaHHA.

CTpOI/ITb AuarpaMMebl paCcCCHUBAaHUA 110 HMCIOINUMCAA
JaHHBIM, B TOM 9HUCJIC C IIOMOIIIBIO KOMIIBIOTCpa
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MHOoXeCTBa

MHO0X€CTBO, IIOJMHOXKECTBO.
Onepauuu Hax
MHOKECTBAMU:
o0beIMHEHUE, TIepEceUeHUE,
JIOTIOJTHEHHE.

CaoiicTBa onepanui

HaJ MHOKECTBAMU:
MEPEMECTUTENLHOE,
codeTaTelbHoe,
pacnpenenuTenbHoe,
BKJIFOUCHHSI.

['pacduueckoe
MPEeICTaBICHUE

MHOKECTB

OcBauBaTh NOHATHUS . MHOXKECTBO, JIEMEHT
MHOK€ECTBA, MOJIMHOKECTBO.

BoInoJHATH oOnepauMu Hal MHOKECTBAMU:
o0beIMHEHNE, IepeceyeHue, TOMOIHEHHE.
Hcnoab30BaTh CBOMCTBA: IIEPEMECTUTEIIBHOE,
COYETATEIbHOE, PACHPEAECIUTEILHOE, BKIFOUCHHUS.
Hcnonb3oBaTh rpaguueckoe npeacTaBieHue
MHOKECTB IPU ONKHCAHUH PEATbHBIX MPOLIECCOB U
SIBJICHUH, TPU PEUICHUH 3a/1a4 U3 IPYTUX YUEOHBIX
MIPEAMETOB U KYpCOB

BeposaTHOCTB CiiydaitHOro
COOBITHS

DJieMEeHTapHbIE COOBITHS.
Cny4daitHbie COOBITHS.
braronpusrtcrByromue
AJIIEMEHTAPHBIE COOBITHS.
BeposiTHOCTH COOBITHIA.
OnBbITHI C pABHOBO3MOKHBIMU
3JIEMEHTAPHBIMHU COOBITUSIMHU.
CiyyaliHblil BBIOOD.
[TpakTnueckas padbora
«OTnBITHI

C PaBHOBO3MOXHBIMHU

OcBanBaTh MOHSATHS: DJIEMEHTApPHOE COOBITHE,
cilydaiiHOE COOBITHE KaK COBOKYITHOCTb
ONaronpusATCTBYIOMINX 3JIEMEHTAPHBIX COOBITHIA,
PaBHOBO3MOYHBIE AJIEMEHTAPHBIE COOBITHS.
Pemath 3aga4m Ha BBIYMCIIEHUE BEPOATHOCTEN
COOBITHI1 IO BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CJIy4aifHOT'O OIIBITA.

Pemath 3a1a4m Ha BBIUKCIICHUE BEPOATHOCTEN
COOBITUH B OIBITaX C PABHOBO3MOKHBIMU
AIIEMEHTAPHBIMHU COOBITUSIMHU, B TOM YHCTIC

C IIOMOIIBIO KOMITBIOTEpA.

97




denepanpHas padouast mporpamma | Matemaruka. 5-9 kimaccel (0a30BbIii YPOBEHB)

3JIeMEHTapHBIMU
COOBITUSIMM)

IIpoBOIUTH M M3y4aTh ONBITHI

C PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU
(C UCTIOB30BAHUEM MOHET, UTPATIbHBIX KOCTEM,
OPYruX Mojieniell) B X0J€ MPAKTUYECKON paboThI

Brenenue B Teoputo rpadon

HepeBo. CBolicTBa JiepeBa:
CTMHCTBEHHOCTH ITYTH,
CYIIIECTBOBAHHME BUCSIYCH
BEPIIHUHBI, CBA3b MEXKTY
YHCJIOM BEPIIHH U YHUCIIOM
pe6ep. IlpaBuino ymHOKEHUS

OcBanBaTh NOHATHS: JIEPEBO Kak rpad 6e3 nukIia,
BUCSAYas BepUIMHA (JIUCT), BETBb JEPEBA, MYTh

B JIepeBE, AUAMETP JEPEBa.

HM3yuyars CBOMCTBA JAEpEBA: CYIIECTBOBAHUE BUCAYEH
BEPUINHBI, €AMHCTBEHHOCTh MyTH MEXIY JBYMS
BEPIIMHAMM, CBSI3b MEK]Iy YUCIOM BEPLIMH U YUCIOM
peoep.

Pemathb 3a1a4u Ha TOMCK U NIEPEUHCIICHHE ITyTEN

B JIepeBE, ONPEJICIICHUE YUCIIa BEPIIUH WK pEdep

B JiepeBe, 00X0 OMHApHOTO JepeBa, B TOM YHCIIE

C IPUMEHEHUEM ITPaBUJIA YMHOXKECHUS

Cnyuaiinbie coObITHA

[IpoTrBOMNOIO)KHOE COOBITHE.
Juarpamma Diinepa.
OO0benMHeHre U nepeceueHme
coObITuii. HecoBmecTHbIE
coObITHs. Dopmyna
CJIOXKEHHUSI BEPOSITHOCTEMN.
[IpaBuito yMHOXKEHUS
BEPOATHOCTEH. Y CIIOBHAs
BEPOSATHOCTh. He3aBucumbie

OcBanBaTh NOHATHS: B3aUMHO IMPOTHUBOIOJIOKHbBIC
cOOBITHS, OTIepaIliy HaJl COOBITUSIMU, OObETMHEHNE U
nepecevyeHue coObITUM, Tuarpamma Dusepa (Dinepa—
Benna), coBMecTHbIE 1 HECOBMECTHBIE COOBITHSI.
H3yuaTs TeopemMbl 0 BEPOSATHOCTH O0BEAUHEHUS

JBYX COOBITHI ((POPMYIIBI CIIOKEHUSI BEPOATHOCTEN ).
Pemarthb 3a1a4u, B TOM YHCIIE TEKCTOBBIE 3a/1a4H

Ha OMpeJIeJICHUE BEPOSATHOCTEH O0BEIMHEHUS U
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coOwrTus. [IpencraBnenue
CIIy4aifHOr0 SKCIepUMeHTa
B BUJIE JiepeBa

MepECeUCHUsT COOBITHI C TTOMOIIBIO YHCTOBOM
psAMOM, Auarpamm Ditiepa, GopMYyIbl CIIOKCHUS
BEPOSTHOCTEM.

OcBauBaTh MOHATHSA: [IPABUIIO YMHOXECHUS
BEPOATHOCTEM, YCIOBHAS BEPOATHOCTh, HE3aBUCUMBIEC
COOBITHS ICPEBO CITYYaifHOTO OTBITA.

HN3yuats cBoiicTBa (ONpeeIeHuUs ) He3aBUCUMBIX
COOBITH.

PemiaTh 3a1a4u Ha ONPEICIICHUE U UCTIOJIB30BAHUE
HE3aBUCHUMBIX COOBITUM.

Pemats 3a1a4m Ha NOMCK BEPOSITHOCTEN, B TOM
YHCJIE YCIOBHBIX, C UCIIOJIb30BAHUEM JI€PEBA
CIIy4allHOTO OIbITA

O06006m1eHuE,
cUCTeMaTHh3alus 3HaHUU

[IpencraBneHne qaHHBIX.
OnucarenbHas CTaTUCTHKA.
['padn1. BepostHOCTH
CITy4alfHOT'O COOBITHS.
DJeMeHTbl KOMOMHATOPUKHU

IToBTOPATH N3YYCHHOE U BHICTPAMBATH CHCTEMY
3HAHUU.

PemaTh 3a1a4u Ha NIPEICTABICHUE U OMTUCAHUE
JAHHBIX C IOMOIIBIO N3yYEHHBIX XapaKTEPUCTHK.
PemaTts 3a1a4u ¢ mpuMeHeHuEM rpadoB.

PemaTh 3a1a4u Ha HaXOXKJICHUE BEPOSTHOCTH
CIIY4aifHOT'O0 COOBITHS IO BEPOSTHOCTSIM
3JIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OTIBITAX

C PaBHOBO3MOYKHBIMU AJIEMEHTAPHBIMU COOBITHSIMU.
PemaTh 3a1a4u Ha HaXOXKJIEHUE BEPOSITHOCTEN
00BbEeIMHEHUS U TIepeCeUeHUs COOBITUI, B TOM YHCIIC
HE3aBUCHUMBIX, C HCTIOJIb30BAaHUEM TPAPUIECKUX
IIPEACTABJICHUN U JepeBa CIIY4allHOI'O OIIbITA.
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PemaTs 3a1a4n Ha niepeyuciIeHUE KOMOMHAITII
(ducrna mepecTaHOBOK, YUCIIAa COUETaHUI ),

Ha HAXO0KJICHHE BEPOSITHOCTEH COOBITHIA C
MPUMEHEHUEM KOMOMHATOPUKH, B TOM YUCIIC

C UCIOJIb30BaHUEM TpeyroybHuka [lackans

OBLIEE KOJIMYECTBO
YACOB I10 IIPOI' PAMME

34
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9 KUIIACC
HanmenoBanue paznena |KonnuectBo OCHOBHOE coziep)KaHue OcCHOBHBIE BU/IbI ICSITEIHHOCTH 00YyYaIOIINXCS
(Tembl) Kypca 4acoB
[loBTOpEHKE Kypca 4 [IpencraBnenne qaHHBIX. IHoBTOPATH N3y4EHHOE U BBICTPAUBATH CUCTEMY

8 kiacca

OnucarenpHas CTAaTUCTUKA.

Onepanuu HaL COOBITUAMH.

HezaBucumMocTh COOBITHI

3HAHMUU.

PemiaTp 3a1a4u Ha IPEACTABICHUE U ONMCAHUE
JTAaHHBIX.

PemiaTh 3a1a4M Ha HAXOXKJICHUE BEPOSITHOCTEN
00BEMHEHUS U TIEPECCUCHUS COOBITHI, B TOM YHUCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM IpaduuecKux
MIPEJICTABJICHUM U JIEPEBA CIIYYANHOIO OIBITA.
PemaTthb 3a1a4u Ha repeyrcaeHne KOMOMHAITUMA
(dmciia mepecTaHOBOK, YKCIIa COYSTAHUM ),

Ha HAXOXJIEHUE BEPOSATHOCTEH COOBITUI

C MpUMEHEHHEM KOMOMHATOPUKH, B TOM UHCIIC

C UCIIOJB30BaHNEM TpeyroynbHuka [lackans

DJIeMEHThl KOMOMHATOPUKHU

IlepectanoBku. daxropuann.

CoueTraHus 1 4YUCIO
couyeTraHu. TpeyroJbHUK
[Tackans. [IpakTuueckas
paborta «Brruucienue
BEPOATHOCTEN

C UCIIOJIB30BaHUEM

OcBauBaTh NMOHSTHS: KOMOMHATOPHOE MTPABUIIO
YMHOXEHUS, YIOPSI0YEHHas rapa, TPoika 00bEeKTOB,
nepecTaHoBka, GakTopuall Yucia, COueTaHue, YUCIo
COYETaHUM, TPEYroJbHUK [lackas.

PemiaTp 3a1a4m Ha IEPEUYNCIICHUE YIOPSAIOUEHHBIX
ap, TPOEK, MEPEUUCIICHUE TIEPECTAHOBOK

Y COYETAHUM JIEMEHTOB Pa3JIMYHbIX MHOXECTB.
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KOMOWHATOPHBIX (YHKITUN
BJICKTPOHHBIX TAOIUI

Pematp 3a1a4n Ha MPUMEHEHHE YHCIIA COUCTAHUH

B anrebOpe (CokpaiiéHHoe YMHOKEHHEe, ONHOM
HrroToHa).

PemaTh, npuMeHsisi KOMOMHATOPUKY, 3a/1a41

Ha BBIYHCJICHUE BEPOSITHOCTEH, B TOM YHCJIC C IIOMOIIBIO
AJIEKTPOHHBIX TAOIUI] B XOJI€ MPAKTUIECKON pabOThI

['eomerpuueckas
BEPOATHOCTD

['eomeTpuueckas
BEpOATHOCTh. ClrydailHbIi
BBIOOp TOYKHU U3 (PUTypHI
Ha MJI0CKOCTH, U3 OTPE3Ka,
U3 YTU OKPYKHOCTHU

OcBauBaTh NOHATHE T€OMETPUUECKON BEPOSATHOCTH.
PemaTh 3a1a4u Ha HAXOXKJICHUE BEPOSITHOCTEH

B OIBITAX, MPEJACTABUMBIX KaK BHIOOpP TOYEK

Y3 MHOTOYT'OJIbHUKA, Kpyra, OTpe3Ka U AyTH
OKPY>KHOCTH, YMCJIIOBOT'O ITPOMEKYTKA

HcnbiTanus bepuynnm

HcneiTanue. Ycmex u
Heyaada. Cepust UCTIBITAHUI
710 TIEPBOT'O ycrexa.
Hcnbrranns bepnymm.
BepositHOCTH COOBITHI

B CEPUM UCIIBITAHUN
bepnymmu. [IpakTnueckas
pabora «/cnbiTanus
bepnymm»

OcBauBaTh NOHATHS . UCIIBITAHUE, SJIEMEHTAPHOE
coOBITHE B UCIIBITAaHUHU (YCTIEX U HEy/la4ya), Cepusi
VCIIBITAHNW, HACTYIUJIEHUE TIEPBOTO ycrexa
(Heymaun), cepust ucnblTaHuii bepHym.

Pemars 3a1aun Ha HAXOXKJIECHUE BEPOSITHOCTEN
COOBITUI B CEpUH UCIIBITAHUHN 10 MIEPBOTO yCIiexa,
B TOM YHCJIE C IPUMEHEHUEM (POPMYIIBI CYMMBI
F€OMETPUYECKON ITPOTPECCHH.

Pemathb 3a1a4M Ha HAXOKJICHUE BEPOSITHOCTEN
3JIEMEHTApPHBIX COOBITUI B CEPUU UCTIBITAHUN
bepHyim, Ha HAXOXKAEHNUE BEPOATHOCTH
ONPEAENEHHOrO YHCIA YCIIEXOB B CEPUH UCIIBITAHUMN
bepnyiu.

H3yuyarthb B X0/1¢ NPAKTHYECKOI padoThlI,
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B TOM YHCJIE C IOMOILBIO LIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSATHOCTU B CEPUU UCIIBITAHUN
beprymm

CinyyaliHas BeJIMUMHA

CnyyaliHas BeJIMUMHA U
pacripesieneHue
BEPOATHOCTEMU.
MareMaTuyeckoe okuaaHue
Y TUCTIIEPCUS CIIyYalHOU
BenM4UHBL. [Ipumepsl
MaTEMaTHYECKOTO OXKHTaHUS
KaK TEOPETUYECKOr O
CpEeIHEro 3HAUYCHUS
BEJIMYMHBI.

[ToHsiTHE O 3aKOHE OOJBIINX
yucen. smepenne
BEPOSITHOCTEMN C MTIOMOILBIO
4acToT. [ [puMeHeHune 3akoHa
OOJIBIIIMX YHCET

OcBoNTH NOHATHA. CTyYaliHAs BEJUYMHA, 3HAUCHUE
CIIy4allHOM BEJIMYMHBI, pacIIpeielICHue
BEPOATHOCTEMU.

HN3y4yarthb u 00Cy:KAaTh IPUMEPHI JUCKPETHBIX U
HETPEPHIBHBIX CIy4ailHbIX BEIMUUH (POCT, BEC
YEJI0BEKA, YUCICHHOCTh HACEIICHNUs], IPYTHE
VU3MEHYMBBIC BETUYUHBI, PACCMATPUBABILHNECS

B KypC€ CTaTUCTHKH), MOJEIbHBIX CIy4alHBIX
BEJINYMH, CBSI3AHHBIX CO CIIyYalHBIMHU OIBITAMU
(Opocanue MOHETHI, UTPATTLHON KOCTH, CO CIydailHbIM
BBIOOPOM H T. II.).

OcBanBaTh NOHATHA. MATEMATUYECKOE OKUIAHUE
CIIy4yallHOM BEJIMYMHBI KaK TEOPETUYECKOE CpeHEe
3HAYCHUE, TUCTIEPCUS CIIyYalHOW BEJIMYMHBI KaK
aHaJIOT IUCTIEPCUU YUCIIOBOTO HAbopa.

PemiaTp 3a1a4u HA BEIYMCIICHHE MAaTEMaTUYECKOT O
OKMJIAHUS U TUCIIEPCUN TUCKPETHOM CIIy4aniHON
BEJIMYMHBI 10 33JJaHHOMY PACHPEACIICHHUIO, B TOM
YUCJIE 3a]1a4, CBA3aHHBIX CO CTPAXOBAaHUEM U
JIOTEPEAMH.

3HAKOMHUTBHCH C MATEMATUYECKUM OKHUJIAHUEM U
JIACTIEPCUEN HEKOTOPBIX paCIpPeAEIEHUM, B TOM
YHCJIE pACTIPENCIICHUS CIYIanHOU BEJIMYUHBI «YHCII0
YCIIEXOB» B CEPUU HCIIbITaHUN bepHyIuu.
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H3yuyaTh 4acTOTy COOBITHS B TOBTOPSIOIINUXCS
CIIy4alHBIX OIBITAX KAK CIy4alHYIO BEIMYUHY.
3HAKOMUTBCA C 3aKOHOM OONBIIMX yncel (B popme
bepHyim): pu 0OJIBIIOM YKCIIE ONBITOB YaCTOTA
COOBITHS OJIM3KA K €T0 BEPOSITHOCTH.

Pemars 3a1a4m Ha U3MEPEHUE BEPOSITHOCTEU

C MOMOIIbIO YacToT. O0CyKAATH POJIb 3aKOHA
OonpIIuX Yrcen B 000CHOBAaHWU YaCTOTHOT'O METOAA
WU3MEPEHUS BEPOSATHOCTEN.

O0cy:kaaTh 3aKOH OOJBIITNX YKCEN KaK MPOSIBICHUE
CTaTUCTUYECKOM YCTOMYMBOCTU B M3MEHUYHUBBIX
SBJICHUSIX, POJIb 3aKOHA OOJBIINX YUCEN B IPUPOJE U
B 'KU3HHU Y€JIOBEKa

O060611eHe, KOHTPOIIb 10 [IpencraBiieHne JaHHBIX. IToBTOPATH N3YUEHHOE U BHICTPAMBATH CUCTEMY
OnucarenbHas CTaTUCTHKA. 3HAHUM.
BeposiTHOCTB cinydaitHOTO PemiaTp 3a1a4u Ha IPEACTABIICHUE U ONMCAHUE
COOBITHS. DIIEMEHTHI JTAHHBIX.
koMOuHaTopuku. Citydaiinsle | PemraTh 3a1a4d Ha HAXOKIEHUE BEPOSTHOCTEH
BEJIMYMHBI U PaCIIpe/IeTICHUS COOBITHI, B TOM YHUCJIE B OIbITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMH,
BEPOSITHOCTEN O0BEMHEHUS U MTePECCUCHUS
COOBITHH, BBIYUCIATH BEPOSITHOCTH B OMBITAX
C CEpUsIMU CITy4alHbIX UCIIBITAHUH
OBLIEE KOJIMYECTBO 34
YACOB IIO IIPOT PAMME
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