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OdenepanbHas pabovas mporpamMma 1o ydeOHOMYy mpeamery «MaTemaTukay
(Oa3oBBIli ypoBeHB) (TpenmMeTHas oOjacTh «MartemaTuka u WHGOpMATHKaAY») (nanee
COOTBETCTBEHHO — IIPOrpaMma 1o MaTeMaTHUKe, MaTEMATHKa) BKIIFOYAET MOSCHUTEIBHYIO
3aMuCKy, CoJIepKaHUuEe OOy4YeHUSs, IMJIAHUPYEMbIE PEe3yibTaThl OCBOCHUS MPOTPaMMBbI
10 MaTeMaTHKe, TEeMaTHIECKOE IIAaHUPOBAHUE.

IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo maTeMaTuke uisi oOywaromuxcsi 5-9 kiaccoB paspaboTaHa Ha
ocHoe ®I'OC OOQO. B mporpamMme Mo MaTE€MATHUKE YUYTECHbI HUJIEM U TMOJIOKECHUS
KoHnenmuu pa3BuTus MaTeMaTiudeckoro oopasoanus B Poccutickoit deneparum.

[IpeamMeToM MaTeMaTHKU SBISIOTCS (PYHIaMEHTAJIbHbIE CTPYKTYPbI HAIlIETO MUPa —
IPOCTPAHCTBEHHbIE (OPMBI M KOJMYECTBEHHbIE OTHOLIEHUS (OT MPOCTEUIINX,
YCBAaMBAEMbIX B HEMOCPEICTBEHHOM OIIBITE, /10 JOCTATOYHO CIIOKHBIX, HEOOXOJIMMBIX
JUISl pa3BUTHS HAYYHBIX U MPUKIAIHBIX Uel). MaTtemaTuueckue 3HaHusI 00eCIIeYuBalOT
IIOHUMAHWE NPUHLHUIIOB YCTPOMCTBA M WCIIOJIB30BaHUSA COBPEMEHHOM TEXHHUKH,
BOCIIPUATHE W HHTEPIPETALMI0 COLUAIBHOM, OJKOHOMHUYECKOW, IOJIMTHUYECKOU
uH(poOpMalK, AT BO3MOKHOCThH BBINOJHATH PACUETHI U COCTABIISTH AJITOPUTMBI,
HAXOJUTh U IPUMEHATH POPMYJIbI, BIAJETh NPAKTHYECKUMU IPUEMAMHU IT'€OMETPUUECKUX
U3MEPEHU M TMOCTPOEHUM, YUTaTh HUH(POPMALMIO, MPEACTABICHHYIO B BUIE TaOJIMII,
auarpaMM M Ipa@HUKOB, JKUTb B YCJIOBHUSAX HEONPEACIEHHOCTH U IOHHMATh
BEPOSITHOCTHBIN XapaKTep CIIyYalHbIX COOBITUH.

N3yuenne mMareMatuku (HOpMHUpPYET y OOy4YaIOMIMXCA MaTeMaTUYEeCKUU CTUIIb
MBIIUIEHHUS, TPOSIBISIIOUIMICS B ONPEIEIEHHBIX YMCTBEHHBIX HaBblKax. O0yuaromuecs
OCBAMBAIOT TaKUE NPUEMBI U  METOJbl MBIIUIEHUS, KaK HWHAYKIUS W JEOYyKIUS,
00001IeHNe 1 KOHKPETH3aIUsl, aHAIN3 U CUHTE3, KIacCU(pUKalUsi U CHCTeMaTU3alus,
aOcTtparupoBaHue ¥ aHajaorus. OObEKThl MATEMATHYECKUX YMO3AKIFOUEHHH, IPaBUIIa KX
KOHCTPYHPOBAHHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOECHHH, CIIOCOOCTBYIOT
BbIpabOTKe yMeHUs (HOPMYJIUPOBATh, OOOCHOBBIBATh U JOKA3bIBaTh CYKICHUS, TEM
CaMbIM Pa3BUBAIOT JIOTMYECKOE MbIIUIEHUE. M3ydeHne maTeMaTHKH O0ecrneduBaeT
dbopMupOBaHUE aNTOPUTMHUYECKON KOMITIOHEHTHI MBIIIJICHHUS] U BOCIUTAHHE YMEHUU
NEUCTBOBAaTh MO  33aJaHHBIM  aJlrOpUTMaM, COBEpPLICHCTBOBATH  W3BECTHBIE U
KOHCTPYHPOBATh HOBBIE. B mporiecce pemenns 3a1a4 — OCHOBOW y4eOHOU AeSITEIHbHOCTH
Ha ypOoKax MaT€MAaTUKH — Pa3BUBAIOTCS TBOPYECKAS U IIPUKIIAIHAS] CTOPOHBI MBIIIUICHMUS.
OOyuenne matemaTtuke Aa€T BO3MOXKHOCTb Pa3BUBATh Yy OOyUaIOUIUXCA TOYHYIO,
palroHaNbHYI0 U MH(OPMATUBHYIO pedb, YMEHHE OTOMpaTh Haubojee MOAXOAIINe
S3BIKOBBIC, CUMBOJHMYECKHE, rpaduueckue CpeAcTBa ISl BBIPAXKECHHS CYXICHUU U
HaIJISIAHOTO UX IIPEICTABIICHHUS.

[Ipn m3yyeHUM MaTeMaTUKH OCYILIECTBISETCA O0Ilee 3HAKOMCTBO C METOJaMU
IIO3HAHUSA JEHUCTBUTEIBHOCTH, IPEACTABICHUSIMU O IPEAMETE U METOJIaX MATEMaTHKH,
UX OTIIMYMH OT METOJIOB IPYTUX €CTECTBEHHBIX U T'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTAX
IPUMEHEHUSI MAaTEMATUKH JIJIs1 PEILICHUS HAYYHBIX U MPUKJIAJIHbIX 3a7a4.



[IpuoputeTHbIMH LIETSIMU OOy4YeHHUS MaTeMaThke B 5-9 Kiaccax SBISIIOTCS:
(opMHpOBaHUE LIEHTPAIbHBIX MATEMAaTHYECKUX MOHATHM (YHMCIIO, BEIMYMHA,
reomeTpudeckas ¢urypa, nepeMeHHas, BEPOSTHOCTb, (YHKIHS), 00ECTIECUHBAIOIINX
IPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMaTUYECKOTO 00pa30BaHUs 00yUarOIIUXCS;

MoJIBEICHHE OOydYaromuxcsi Ha JOCTYIIHOM JJisi HHMX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTeMaTHUKU U OKPY>KAIOIIET0 MHUpa, TOHUMAaHUE MAaTEMAaTUKH KaK YacTH
oO011ei KyJabTyphl YEJIOBEUECTBA;

pa3BUTHE MHTEIJIEKTyalbHBIX W TBOPYECKUX CIOCOOHOCTEH oOydarouiuxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUM, KPUTUUHOCTU MBIILJICHUS,
MHTEpeca K U3YYEHNUIO MaTEMATHKH;

dbopmupoBaHre (PYHKIIMOHAJIIBHOM MAaTEMaTUYECKOM TI'PaMOTHOCTH: YMEHHS
pacrno3HaBaTh MPOSBIECHUS MATEMaTUYECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH
B pEaJbHBIX JKM3HEHHBIX CUTYyallUSIX M IPH U3YYEHUHU IPYTUX y4eOHBIX MPEIMETOB,
NPOSIBJIICHUS] 3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (opMynIHpoBaTh HUX Ha SA3bIKE
MaTeMaTUKM M CO3/1aBaTh MaTEMaTUYECKHE MOJENIH, IPUMEHATh OCBOEHHBII
MaTeMaTUYECKU anmapar Juisi pElIeHHs] MPaKTHKO-OPUEHTHUPOBAHHBIX  3ajad,
WMHTEPIIPETUPOBATH U OLIEHUBATH MMOJTYUYECHHBIE PE3YJIbTATHI.

OCHOBHBIE JTMHUU COAEPKAHUS TPOrpaMMBbI [0 MaTeMaTHuke B 5—9 knaccax: «Hucna
U BBIYMCIICHUS», «Airedpa» («AnreOpanueckue BbIpaXEHUS», «YPaBHEHUS W
HEpaBEHCTBaY ), « DyHKIMMY», «I"eomeTpus» («['eomerpuyeckue GUrypsl 1 KX CBOMCTBAY,
«3MepeHne TeoMETpUYECKUX BEIUYHMH»), «BeposTHOCTh M cratucTUkay. [laHHbIE
JIMHUU Pa3BUBAIOTCS IMapajlieIbHO, KaKJasi B COOTBETCTBUU C COOCTBEHHOU JIOTHUKOM,
OJIHAaKO HE HE3aBUCUMO OJIHA OT JIPYTroil, a B TECHOM KOHTaKT€ U B3aUMOJCHCTBUHU.

CopepsxkaHue mporpaMMbl O MaTEMaTUKE, paclpeaesiéHHOe Mo TojaM 00ydyeHus,
CTPYKTYpPUPOBAHO TaKUM O0pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIUIHAIBLHBIM
BonpocaM  oOydaromiyecss  OOpalladuch  HEOJHOKPATHO,  4YTOOBI  OBJAJCHUE
MAaTeMaTUYECKUMHU TOHATUSMH M HaBBIKAMHM OCYIIECTBISJIOCH IOCIENOBATEIBHO H
NOCTYyNaTeNbHO, C COOJIOACHHEM IMPHUHIMIA IPEEMCTBEHHOCTH, a HOBBIC 3HAHMS
BKJIIOYAJIUCh B OOLIYI0 CHCTEMY MAaTEMaTHYECKUX TMPEICTaBICHUN 00y4aromuxcs,
paciupsis 1 yriyomsis e€, 00pasysi IpO4YHbIE MHOXKECTBEHHbIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO martemaTuka SIBISE€TCA 00S13aTE€IbHBIM YYEOHBIM
IpeIMETOM Ha ypOBHE OCHOBHOTO o01iero oopazoBanusi. B 5-9 kiaccax maremaruka
TpPaJULIMOHHO U3YYaETCs B pAMKaXx CJIEIYIOIIUX y4eOHbIX KypcoB: B 5—06 Kitaccax — Kypca
«Maremartukay, B 7-9 kitaccax — KypcoB «Anredpa» (BKIIIOYasi 3JIEMEHTbI CTATUCTUKYU U
Teopun BeposATHocTe) u «l'eomerpusi». IlporpamMoil Mo MareMaTUKE BBOJIMTCS
CaMOCTOSATENbHBIN YueOHbIH Kypc «BeposTHOCTh U CTATUCTUKAY.

OO6miee YKMCIIO YacOB, PEKOMEHJOBAHHBIX I HM3YyYCHHS MaTeMaTHKu (0a30BbIN
YpOBEHb) Ha YPOBHE OCHOBHOTO 00mmero oOpa3oBanus, — 952 daca: B 5 kimacce —
170 gacoB (5 yacoB B Henelto), B 6 kinacce — 170 yacoB (5 yacoB B HEJIEIHO), B 7 KJacce —
204 yaca (6 yacoB B Heneno), B 8 kiacce — 204 gaca (6 yacoB B HeJEN0), B 9 Kiacce —
204 gaca (6 4acoB B HEJIEIIO).



INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TPOT'PAMMBI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHMUSA

N3yuenne mMareMaTHKyd Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HAIpaBICHO
Ha JIOCTIXKEHHE OOyYarolUMUCS JIMYHOCTHBIX, METalmpeAMETHBIX U MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB OCBOCHHUS YU€OHOTO MIPEeAMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE  pe3yJIbTATBI ~ OCBOCHHUSI  MPOTpaMMbl IO  MaTeMaTHKe
XapaKTepPU3yIOTCS:

1) marproTHYecKoe BOCIIUTAHHUE:

MPOSIBJICHUEM HMHTEpPECAa K MPOLUIOMY M HACTOSIIEMY POCCHUHUCKOM MaTEMAaTHKH,
LIECHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSIM POCCUMCKUX MATEMAaTUKOB U POCCHUCKOU
MAaTEMaTUYECKOM IIKOJIbI, K HMCIIOJb30BAHUIO 3TUX JOCTHXKEHHH B JIPYIMX HayKax W
NPUKJIaJHBIX cPepax;

2) rpaxxaaHcKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHUIO O0S13aHHOCTEH TpakJJaHWHA U pealin3alliy ero Mpas,
NpEACTAaBICHUEM O MAaTeMaTUYECKUX OCHOBaX (DYHKIMOHUPOBAHUSI Pa3IUYHBIX
CTPYKTYD, SIBJICHUH, MPOIEAYP TPAKITAHCKOTO OOIIeCTBa (HApUMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO ATUYECKUX MPOOJEM, CBS3AHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JOCTHXKEHMM HayKH, OCO3HAHHEM Ba)XHOCTH MOPAIbHO-3THUYECKHUX
MPUHIIUIIOB B AESTEIbHOCTU YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM HA AaKTHUBHOE YyYacTHE B PEIICHHMM MPAKTHYECKUX 3adad
MaTEMaTUYECKOM  HAMpaBIEHHOCTH, OCO3HAaHUEM BAXXHOCTH  MaTEMaTHYECKOTO
oOpa3oBaHMsI Ha TMPOTSHKEHUU BCEH JKM3HM JJIs YCIEWHOW MpodeccrnoHalbHOMN
JESTeIbHOCTY W Pa3BUTHEM HEOOXOJUMBIX YMEHHUI, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM HWHAMBUIYATLHOM TpPACKTOPUU OOpA30BAHMS M >KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIMTAHUE:

CIIOCOOHOCTBIO K SMOLMOHAIIBHOMY W 3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKNX OOBEKTOB, 3ajay, pPEIICHUH, pacCyXJACHUH, YyMEHHUIO BHJICThH
MaTeMaTU4YECKHe 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 ITO3HAHMSL:

OpUEHTAIMEHN B JEATEIbHOCTU Ha COBPEMEHHYIO CUCTEMY HayUHBIX MPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEJIOBEKa, IIPUPOJLI M  OOIIECTBa,
MOHUMAaHUEM MaTEeMaTUYECKON HayKH Kak cepbl YETOBEUECKON JACATEIbHOCTH, ITAMOB
e€ pa3BUTUS W 3HAYUMOCTH IS PAa3BUTUS ITUBWIM3AIlMU, OBJIAJICHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTH4YeCKOM KyJbTYpOH Kak CpeACTBOM TMO3HAHUS MHUPA,
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OBJIaACHHUCM HpOCTeI\/'IIHI/IMI/I HaBBIKaMH HCCHGHOB&TGHBCKOﬁ ACATCIBbHOCTH,

6) pusuuyeckoe BocnuTaHue, GopMHpPOBaHME  KYJbTYPbl  30pPOBbA H
3MOLMOHAJIBHOIO 0J1ArONOTyYHs:

TOTOBHOCTBIO IIPUMEHSATh MATEMAaTUUECKUE 3HAHUS B HHTEPECAX CBOETO 3/10pPOBb4,
BEICHUS 370pOoBOro oOpas3a *XHU3HHU (340pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKHUM
3aHATUN U OTAbIXA, pEryJsipHas pU3nYecKasi akTUBHOCTD), CPOPMUPOBAHHOCTHIO HABbIKA
pednexkcuy, MpPU3HAHWEM CBOEro IpaBa Ha OWIMOKY M TaKOro K€ IpaBa JApPYTroro
4eJIOBEKA;

7) 3K0JI0TH4YeCKOe BOCIIUTAHME:

OpHUEHTAIlME Ha NPUMEHEHHE MaTEMATHYECKUX 3HAHUW ISl pelIeHus 3ajaad
B 00JIaCTH COXPAHHOCTH OKPYKAIOIICH Cpelibl, INIAHUPOBAHUS TIOCTYNKOB U OLIEHKU UX
BO3MOXKHBIX TIOCJIEICTBUN JUISI OKPYJXKAlOIIEH Cpenpl, OCO3HAaHWEM TIJ100aJbHOTO
XapakTepa SKOJOTMYECKUX MPoOJIeM U MyTeH X pelieHus;

8) ajanTanus K I3MEHSIOLIUMCH YCJIOBUAM COLUAJIbHOM M IPUPOJIHOH Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSAX HEOMNPENEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4YE€pe3 NPAKTUYECKYI NEATENIbHOCTb, B TOM YHUCJIE YMEHHE
YUHUTBCS y JPYTUX JIOACH, TpruoOpeTaTh B COBMECTHOM AESATEIHHOCTU HOBBIC 3HAHUA,
HABBIKU U KOMIIETEHI[UU U3 OTbITA IPYTHUX;

HEO0OXOIUMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHUM, B TOM 4uCie (HOPMYITUPOBATH
UJeH, TOHIATHS, TUIIOTE3bl 00 0OBEKTAX U ABJICHUSX, B TOM YHCIIE paHEE HE U3BECTHBIX,
0CO3HaBaTh J1e(ULUTH COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYallMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOUIUI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PELICHUS
U 1ecTBUs, GOPMYIUPOBATH U OLIEHUBATH PUCKU U MOCIEACTBUS, POPMUPOBATH OTIbIT.

METANNPEIMETHBIE PE3YJIbTATbBI

B pe3ynbpTaTe 0OCBOCHUS IPOrpaMMBI [0 MaTEMaTHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHusi y oOyyaroiierocsi 0yayT chopMUpPOBaHbI METANPEAMETHBIE PE3yJIbTaThl,
XapaKTEPU3YIOIIUECS OBJIAJCHUEM yHUBEPCAIbHBIMU MO3HABATEIBHBIMHU JCHCTBUSMU,
YHUBEPCAIbHBIMA ~ KOMMYHUKATHBHBIMH  JIEHCTBUSIMH W yYHUBEPCAIbHBIMU
PETYJSTUBHBIMU JACHCTBUSMU.

Ilo3HaBaTe/ibHbIe YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUA
ba3oBble JJoruyeckue JeMCTBHUA:

BBISIBJIISITH M XApaKTEpPU30BaTh CYIICCTBEHHBIE IPU3HAKKM MAaTEMATHYECKHUX
0OBEKTOB, TMOHATUM, OTHOIIEHUNW MEXIY TMOHATUIMHU, (HOPMYIUPOBATH OMPEACIICHHS
MOHATUH, yCTaHABIWBATh CYIIECTBCHHBIM MPHU3HAK KIACCU(DUKAIIMU, OCHOBAHUS IS
000011IeHNs ¥ CpaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAJIN3A;

BOCIIPMHUMATh, (OPMYJIUPOBATH U MMPEOOPA30OBHIBATH CYXKICHUS: YTBEPIUTEIbHBIC



U OTpULIATENIbHbIE, €TUHUYHbIE, YACTHBIE U 00II1eE, YCIOBHBIC;

BBIBJISIT MaT€MaTH4YECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M INPOTHUBOpPEYUs B
dakTax, HOaHHBIX, HAOMIOACHUSX U YTBEPXKICHUAX, Mpejiaratb KpUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNI;

JIENATh BBIBOJIBI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U HHIYKTHUBHBIX
YMO3aKIIIOUECHUN, YMO3AKIIFOUECHUN 10 AaHAJIOTHY;

pa3duparh J0Ka3aTeNbCTBA MAaTEMATUYECKUX  YTBEPXKIACHHM  (IpsMble |
OT MPOTUBHOIO), TPOBOJUTH CAMOCTOSITEIbBHO  HECJOXKHbBIE  JJOKA3aTelbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAWBATh APryMEHTALUIO, MPHUBOJUTH MPUMEPHl U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BbIOMpaTh crioco0 perieHus y4eOHOH 3ajauM (CpaBHUBATh HECKOJIBKO BapHUaHTOB
penieHus, BBIOUpaTh HanOoJiee MOAXOJAIIMN ¢ YYETOM CaMOCTOSITENIBHO BBIIEIEHHBIX
KpUTEPUEB).

ba3oBbie ucciiegoBarebCKIe 1eUCTBUSA:

WCITOJI30BaTh  BOIMPOCHl KaK HMCCICIOBATEIbCKUNA HMHCTPYMEHT  TO3HAHUSA,
(bopMyIIMPOBaTh BOMPOCH], PUKCHPYIONIKME MPOTUBOPEUHNE, MPOOIEMY, CAMOCTOSTEIIBHO
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHPOBATH THIIOTE3y, apr'YMEHTHPOBATH CBOIO
MO3HIINIO, MHCHHE;

MIPOBOJIUTH 1O CAMOCTOSITEIHFHO COCTABICHHOMY IIJIAaHY HECJIOXKHBIN IKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEI0BAHNE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEH 0OBEKTOB MEXKIAY COOOM;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIIEHUS W BBIBOJBI IO pPE3yJbTaTaMm
MPOBEJAEHHOTO HAOJIIOACHHUS, UCCIICIOBAHUS, OIEHUBATh OCTOBEPHOCThH IMOJYyUYECHHBIX
pE3yIbTaTOB, BBIBOJOB U 0000IIEHNUI;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BHTHE IpoIrlecca, a TakKKe BBIIBUTATh
MIPEATOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanueii:

BBISIBJISATH  HEJIOCTATOYHOCTh U M30BITOYHOCTh ~ MH(pOpMAlMU,  JaHHBIX,
HEOOXOMMBIX JIUISl PELLICHMS 3aauH;

BBIOMpAaTh,  AHAJIM3UPOBATh,  CUCTEMATHU3HPOBaTH U  HHTEPIPETHUPOBATH
MH(GOPMAIUIO Pa3IMYHBIX BUAOB U (POPM IIPEICTaBICHMUS;

BbIOUpaTh (HOpMy MpeacTaBieHUs] WHOOPMALUKA U WILTIOCTPUPOBATh PEIIAEMBbIC
3aJla4M CXeMaMH, JuarpaMMaMu, UHOM rpauKkoil 1 ux KOMOMHAIUSAMY;

OLIEHMBATh HAJEKHOCTh MHPOPMAIMH 10 KPUTEPHUSIM, MPENTIOKEHHBIM YUUTEIEM
WK ¢(HOPMYITMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKaTHBHBIE YHUBeEpPCaJbHbIE y4eOHbIe JeiicTBUS:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKICHUS B COOTBETCTBHH C YCJIOBHSIMHU U
HeJIMHU OOLLEHUS], SICHO, TOYHO, TPAMOTHO BBIP@XXaTh CBOIO TOYKY 3PEHMSI B YCTHBIX
Y IMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 X0y PELICHUs 3aa4i, KOMMEHTUPOBATh



MOJTYYCHHBIN Pe3yNbTaT;

B XO0J€ OOCYXIEHHs 3aJaBaTh BONPOCHI IO CYLIECTBY OOCYKIA€MOM TEMBI,
npoOsemMbl, pelaeMon 3ajlayu, BbICKa3bIBaTh WJEH, HAIICJICHHbIE Ha MOWCK pelIeHUs,
CONOCTABISATh CBOM CYXKJEHHS C CYXJICHHMSIMU JPYTMX YYaCTHUKOB JIHAJIOra,
0oOHapy>XMBaTh pa3IMuMe U CXOJCTBO MO3UIINI, B KOPPEKTHON dopme (PopMyIupoBaTh
Pa3HOIIIACHsl, CBOU BO3PAXKEHUS;

MPEACTABIATh PE3yJbTaThl PEIICHUS 3aJayd, HKCHEPUMEHTAa, HCCIIECI0OBAHMS,
POEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opmaT BBICTYIUIGHHS C Y4E€TOM 3ajay
MPE3CHTAIMU U OCOOCHHOCTEN ayIUTOPHUU;

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW U UHIMBUIYaTbHOU PabOTHI
P PEIICHUU YUeOHBIX MAaTEMATHUYECKUX 3a/1a4;

MPUHUMATh 11€Jb COBMECTHOW JIESITENIbHOCTH, IUJIAHUPOBATh OPTaHU3AIMIO
COBMECTHOI pabOThI, paclpeaenaTh BUIAbl padoT, T0rOBAPUBATHCS, O0CYKAATh MPOLECC
U pe3ysbTat paboThl, 0000IaTh MHEHUS HECKOJIBKHX JTIOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (oOCykneHus, oOMEH MHEHUSIMH,
MO3TOBBIE IITYPMbI U IPYTHUE), BHITOIHITH CBOIO YaCTh PA0OTHI M KOOPAUHUPOBATH CBOU
JNEUCTBUS C APYTUMHU WICHAMH KOMaH/Ibl, OLICHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIMIA
MPOJYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHble YHHBeEpPCAJbHbIE Y4eOHbIE AeHCTBUS
Camoopranu3anus:

CaMOCTOSITENIbHO COCTaBJISATh IUIAH, aJTOPUTM pPELIEHUS 3aJayd (WIM €ro 4acTh),
BBIOMpATh CMOCOO pelIeHUs C YYETOM HUMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTUPOBaTh U KOPPEKTHUPOBATH BAPUAHTHl PEIICHUN C YYETOM
HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb:

BJIQJIETh CIIOCOOAMU CaMOMPOBEPKH, CAaMOKOHTPOJS Ipolecca W pe3ysbTara
peleHusi MaTeMaTUYecKO 3a1a4H;

NOpEeIBUIETh TPYIAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh NpHU pEUICHUM 3ajau,
BHOCHTb KOPPEKTHUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAlJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBUE pe3yJbTaTa JEATEIBHOCTH TIOCTaBICHHON IIeNd U
YCIIOBUSIM, OOBACHATh NPUYUHBI JOCTIDKCHUS WIM HENOCTIDKEHHUS IIeNId, HaXOJUTh
OIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OMBITY.

HNPEAMETHBIE PE3YJIBTATDI

[IpeameTHBIE pE3yabTaThl OCBOEHUS MPOTPaMMBbI IO MAaTEMAaTHKE IMPEACTaBICHBI
10 rojaM oOy4eHHMs B CAEAYIOIIMX pa3/iesiax MporpaMMbl B paMKax OTJAEIbHBIX YU4EOHBIX
KypcoB: B 5—6 kiaccax — kypca «Maremarukay, B 7-9 kitaccax — KypcoB «Anredpay,
«I'eomerpusd», « BEpOSITHOCTD U CTaTUCTUKAY.



OEJEPAJIBHASA PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIIACCAX

NNOACHUTEJBHAS 3AIIMCKA

[IpuoputeTHbIMH LETSIMH OOy4YeHHUS MaTeMaThke B 5—6 Kiaccax SBISIFOTCS:

npoJoJKeHne (OPMHUPOBAHMS OCHOBHBIX MATEMAaTUYECKUX MOHATUH (YHUCIIO,
BEJIMYMHA, TeoMeTpuueckass (Qurypa), o00eclneynBalOUIMX MPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOI0 00pa30BaHus O0yHArOIINXCS;

pa3BUTHE MHTEIUIEKTyalbHBIX M TBOPYECKHX CHOCOOHOCTEH OO0ydYarommxcs,
IIO3HABATEJIbHOM aKTUBHOCTH, HCCIIENOBATEIbCKUX YMEHUH, MHTEpeca K HU3yYECHHIO
MaTEMaTHKHU;

NOJBEJCHUE OOYy4yaroUMXcsd Ha JOCTYIHOM JJsi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTEMATHKHU U OKPYKalOIIEro MUpa;

¢dopMupoBanue (HYHKUMOHAIBHOM MaTeMaTH4YEeCKOW TI'pPaMOTHOCTH: YMEHUs
pacno3HaBaThb MaTeMaTHYECKUE OOBEKTbl B pEaJbHBIX JKU3HEHHBIX CUTyalUsX,
IPUMEHATh OCBOCHHBIE YMEHHUS JUIsl PELICHUs IPAaKTHUKO-OPUEHTHUPOBAHHBIX 3ajady,
UHTEPHPETUPOBATh MOJYYEHHBIE pE3yJbTaThl W OLEHMBaTh HMX Ha COOTBETCTBUE
IIPAaKTUYECKON CUTyalUU.

OCHOBHBIE JIMHHM COJEpXKaHUA Kypca MaTeMaTuku B S5—6 Kiaccax —
apudmernyeckas M reoMeTpUUYecKas, KOTOPbIE Pa3BUBAIOTCS MapajlIeNIbHO, Kaxaas
B COOTBETCTBUU C COOCTBEHHOH JIOTMKOMW, OJHAKO, HE HE3aBHCHUMO OJHA OT APYTOH,
a B TECHOM KOHTAKT€ M B3aUMOJACHCTBMU. Takke B Kypce MaTEMaTUKH IPOUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMHU aireOpbl U OMUCATEIbHONW CTATUCTUKH.

W3ydenue apu@meTndeckoro MaTepuana HAuMHACTCd CO CHCTEMaTH3alud |
pa3BUTHUS 3HAHUHN O HATYPaJIbHBIX YHUCIIAX, IOJYyUYEHHBIX HA YPOBHE HAYAIbHOIO OOLIETO
oOpazoBanus. Ilpu 3TOM COBEpIIEHCTBOBAaHHUE BBIYMCIUTEIBHON TEXHUKU U
dbopMUpOBaHHE  HOBBIX  TEOPETHMYECKMX  3HAHUWA  COYETaeTcss C  Pa3BUTHUEM
BBIUUCIIUTENIbHOM KYJIBTYPbl, B YaCTHOCTH C OOyuY€HHEeM MpocTeHmuM mnpuémam
NPUKUAKA W OLEHKH pPE3yJbTaTOB BBIYUCICHUN. W3yueHue HaTypalbHbIX YHCENT
IPOJOJIKAETCS B 6 KJIacCe 3HAKOMCTBOM C HAYaJIbHBIMU ITOHATHAMU TEOPUH JEIUMOCTH.

Hauano u3ydeHusi 0ObIKHOBEHHBIX U IECITUYHBIX APOOEi OTHECEHO K 5 Kiaccy. ITo
HEPBBIH ATAIl B OCBOEHUU APOOEH, KOI/1a IPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU MJIESIMU,

NOHATUSMU TeMBI. [Ipr 7TOM paccMOTpeHHE OOBIKHOBEHHBIX APOOEH B TOJTHOM 00BEME
IPEAIIECTBYET U3YUEHUIO JECATUYHBIX JPOOEH, UTO LEeIeco00pa3HO ¢ TOYKHU 3pEHUs
JIOTUKHM W3JI0’KE€HUS YWCIOBOW JIMHHWH, KOTJAa NpaBWIA JEUCTBUM C JAECATUYHBIMU
IpOoOsSIMU MOYHO OOOCHOBATh y>K€ M3BECTHBIMU QJITOPUTMAMM BBIMOJHEHUS JIEWCTBUM

C OOBIKHOBEHHBIMHU JApOOSAMU. 3HAKOMCTBO C AECSATUYHBIMU JIPOOSMHU pPACUIMPUT
BO3MOXHOCTH JJIl NMOHUMaHUs OOYYaroIMMHCS NPUKIAJHOIO NMPUMEHEHHUS HOBOMU
3aMCU TPU HM3YYEHHH JPYTUX IPEIMETOB M NPU INPAKTHYECKOM MCIOJIb30BAHUM.
K 6 xmaccy oTHecéH BTOpOMl »dTam B HM3y4YCHHH JApOOEH, TIe MPOUCXOIUT
COBEPILIEHCTBOBAHKNE HABBIKOB CPAaBHEHUS U MpeoOpa3oBaHus ApoOeil, 0CBOEHNE HOBBIX

BBIYMCIIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHWUE TEXHUKH BBIYHMCICHHHA, B TOM YHUCIIE
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3HAUYCHUN BBIPAKEHUN, COACpKAIIUX UM OOBIKHOBEHHBIC, W JIECATHYHBIC IpoOH,
YCTaHOBJICHHE CBSI3€M MEXKI1y HUMHU, PACCMOTPEHUE MPUEMOB PEIICHUS 3a/1ay Ha JpOOH.
B nauvaine 6 kiiacca npoucXOoAUT 3HAKOMCTBO C IMOHATHEM IPOLICHTA.

OCOOEHHOCTBIO N3YUEHUS MTOJIOKUTENIBHBIX U OTPULIATENILHBIX YUCE SBISIETCA TO, UTO
OHM TaK)K€ MOT'YT PaCCMaTPUBATHCSA B HECKOJIBLKO 3TanoB. B 6 kiacce B Hayaie u3y4eHust
TeMbl «[lonoxKuTeNbHBIE U OTPULIATENBHBIE YUCIIa» BbleNsseTcs noareMa «Llensie uncnay,
B paMKax KOTOpPOM 3HAaKOMCTBO C OTPUUATEIbHBIMU 4YHCIAMH W JACHCTBUIMU
C MMOJIOKUTEILHBIMHA U OTPULIATENbHBIMU YMCIIAMU MIPOUCXOIUT HA OCHOBE COZIEPKATEIILHOTO
NOJIX0/a. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMHUTH O0YYaIOIIUXCS TPAKTUYECKH
CO BCEMU OCHOBHBIMU MOHSITUSAMHU TE€Mbl, B TOM UHCJI€ W C MpPaBWIAMHU 3HAKOB
IIPU BBITIOJTHEHUU apu(MeTHIeckux aeucTBri. M3ydeHne pairoHaIbHBIX YUCE Ha 3TOM He
3aKOHYHTCS, @ OyIeT MPOJOJIKEHO B Kypce alreOphl 7 Kiacca.

[Ipu oOy4yeHMM pEIIeHHIO TEKCTOBBIX 3aJady B S5—6 Kiaccax HCIOIb3YIOTCS
apudmerndeckue npuémsl pemieHus. [Ipu oTpaboTKe BHIYMCIUTENBHBIX HABBIKOB B 5—6
KJIaccax paccMaTpHUBAIOTCSA TEKCTOBBIE 3a/1a4U CIIEYIOLUIUMX BUOB: 3aJ]a4H Ha JIBU)KEHHE,
HA YacTH, HA TIOKYTKHU, Ha padOTy U MPOU3BOAUTEIBHOCTD, HA MPOIEHTHI, HA OTHOILIECHUS
u nponopimu. OOydaroniuecss 3HaAKOMSITCS ¢ TMpUEMaMH PEIICHHsS 3a7ad nepedopoM
BO3MOXHBIX BapUaHTOB, ydarcsl padoTaTh ¢ MH(MOpMaIUel, IpeacTaBlIeHHON B GpopMme
TaOJIUI] WK JUArpaMM.

B mporpamme yuebHOro kypca «Maremarukay MpeaycMOTpPeHO (OpMHpPOBaHUE
MPOIEIEBTUYECKUX alreOpandeckux IMpejcTaBieHuil. bykBa kak CHMBOJ HEKOTOPOTO
Yyycia B 3aBUCHUMOCTM OT MAaTE€MaTHYECKOr0 KOHTEKCTa BBOAMUTCS IOCTENEHHO.
bykBeHHasi CHMBOJMKA IIMPOKO HCIOIB3YETCA TMPEeXAEC BCEro sl 3alucu OOIIMX
YTBEPKICHUN ¥ TIPEIOKECHIH, (DOPMYJI, B YaCTHOCTH JJISI BEIYUCIICHUS TE€OMETPUUECKIX
BEJINYMH, B KAYECTBE «3aMECTUTEISD) YUCIIA.

B mporpamme yuebGHOro Kypca «MartemaTuka» TpeACTaBIeHA HAaTJsIHAS
reOMETpHs, HalpaBJIeHHAas HAa pa3BUTHE OOpPAa3HOTO MBIIUICHHS], MPOCTPAHCTBEHHOIO
BOOOpaXeHUs, U300PA3UTEIBHBIX YMEHUN. DTO BaXKHBIN ATal B U3YyUYEHUU T€OMETPHUH,
KOTOpPBI  OCYIIECTBJIIETCS HAa  HArjsiJHO-NPAKTHYECKOM  ypOBHE,  ONHUpaEeTCs
HA HarsIHO-00pa3HOe MbIIUIeHHEe oOydammuxcsa. bosbiias poib  OTBOIUTCS
PAKTUYECKOHN JEATENBHOCTH, OIBITY, SKCIEPUMEHTY, MOAEINpoBaHut0. OOyyatommecs
3HAKOMSITCS C T€OMETPUYECKUMU (UTypaMU Ha IUIOCKOCTH M B TPOCTPAHCTBE, C HX
IPOCTEUINTUMU  KOH(PUTYpAIUsIMH, yd4aTcsi wu300pakaTh WX Ha HEITWHOBAHHOW U
KJIeT4yaTol Oymare, paccMaTpuBalOT MX MpOCTeIlne CBOMCTBAa. B mporiecce nzydeHus
HATJIATHON T€OMETPHUH 3HAHUS, TOJyYeHHbIE OOYyYArONIMMUCS Ha YPOBHE HAYaIbHOTO
oO1ero 00pa3oBaHusi, CHCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

CornacHo yueOHOMY IJIaHy B 5—6 Kjiaccax U3y4daeTcs UHTETPUPOBAHHBIN MTPEeIMET
«MaremaTuka», KOTOPBIA BKIIOYAET apuUPMETUUYECKU MaTepual W HarjsagHyIo
TEOMETPHUIO, & TaKK€ MPOIEAEBTUYECKUE CBEICHUS U3 alNreOpbl, 3J€MEHThI JOTUKH U
Hayaja OlNUCcaTeIbHON CTATUCTHUKHU.

OO611ee yncao 4acoB, pEKOMEHIOBAaHHBIX ISl U3YYEHUsI MaTeMaTuku, — 340 yacos:
B 5 kiacce — 170 gacoB (5 yacoB B Hefienio), B 6 kimacce — 170 yacoB (5 yacoB B HEZEIIO).



COJEPXKXAHME OBYUYEHUA
5 KIIACC

HarypaJjbHble ync/ia U HYJIb

Harypansnoe wumcno. Psn mHarypampabix uymcen. Ywmcno 0. H3oOpaxkenwue
HaTypaJIbHBIX YMCET TOUKAMH Ha KOOPJIMHATHOU (YUCIIOBOM) MPSIMOMA.

[To3unmonHass cucrteMa cyucieHus. PuMckas Hymepanus Kak IpUMeEp
HEIO3UI[MOHHON CUCTEMBI CUUCIIEHUS. [lecaTHUHas CUCTEMA CUUCIICHHUS.

CpaBHeHrE HaTypaJbHBIX 4YHCEJ, CPABHEHHE HATYpPaJbHBIX YHCEN C HYJIEM.
Cnoco0bl cpaBHeHHsI. OKpyTJIEHHE HATYPaIbHBIX YUCEIL.

CnoxeHne HaTypaJlbHBIX YUCEJl, CBOMCTBO HYJISI IPU CIOKEHUU. BrlunTtanue kak
neicTBre, 00paTHOE CIOKEHHUIO. Y MHOKEHHE HATypajbHbIX YUCEN, CBOMCTBA HYJS H
€IMHULBl TpU yMHOXEHUH. JlenmeHue Kak JAelcTBUE, OOpaTHOE YMHOXECHHUIO.
KommnonenTs! neficTBuid, cBs3b Mexay HUMU. [IpoBepka pesynbrara apupMeTuyecKoro
neictBud. IlepemecTuTenbHOE W COYETATENbHOE CBOMCTBA (3aKOHBI) CIIOXKEHHS H
YMHOKEHHSI, paCIpeIeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnonp3oBanue OykB A 00O3HAYEHUS HEU3BECTHOI'O KOMIIOHEHTa U 3alKCH
CBOMCTB apr(METHUCCKUX JACHCTBHIA.

JlenuTenu v KpaTHbIE YKCIIA, Pa3JIOKEHUE Ha MHOXKUTENU. [IpocThie U cocTaBHBIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ octaTKoM.

Crenenp ¢ HaTypaldbHbIM ITOKA3aTeJIeM. 3allMCh YHCIA B BUAE CYMMBI pa3psIHBIX
ClIaraeMbIX.

YucnoBoe BbIpakeHHE. BpIUMCIIEHNE 3HAYEHUM YMCIOBBIX BBIPAXKECHHM, MOPSAIOK
BBITIOJTHEHUS JeWCTBUNA. VICHOJIb30BaHWE NPU BBIYMCIEHUSAX IEPEMECTUTENBHOTO U
COUYETATEIbHOIO CBOMCTB (3aKOHOB) CIIO)KEHHMSI M YMHOKEHUS, PacIpeneauTeIbHOro
CBOWCTBA YMHOKECHHUS.

Apodu
[IpencraBienne o ApoOU Kak crocobOe 3amucu 4acTu BeIHMuuHbl. OOBIKHOBEHHbIC

npobu. [lpaBunbHble M HempaBWibHBIE ApoOu. CwmernaHHas IpoOb, Tpe/CTaBlICHUE
CMEIIaHHOW ApOoOW B BUC HEMPABUIHLHOW APOOW W BBIJACICHHUE IE€JI0W YaCTH YHCIIa
U3 HemnpaBwIbHOM ApoOu. M300pakeHue apobOeil ToukaMu Ha YHCIOBOM MPSIMO.
OcHoBHoe cBoiictBo apodu. Coxkparienue npobeii. [lpuBenenue apodbu K HOBOMY
3HaMmeHarteno. CpaBHEHUE APOOCH.

CnoxeHue W BblYMTaHUE JpoOeil. YMHOXEHHE W JieJieHHe JpoOeil, B3auMHO-
obpatHble 1podu. HaxoxaeHne yacTy 1e0ro 1 1EeJI0To MO €ro YacTHu.

Hecatuunas 3amuck gapoOeit. [lpencraBieHue aecaTUUHOW JpoOW B BHJE
0OBIKHOBEHHOMU. M300paxkeHne AECATUYHBIX ApoOel TOUYKaMU Ha YUCIOBOW MPSIMOM.
CpaBHEHHE JIECATUYHBIX JPOOEH.

Apudmernueckue IeUCTBUS C JECATUUYHBIMU Apo0sMU. OKPYTICHHUE NECATUUHBIX
IpoOeit.
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Pemenne TeKCTOBBIX 33124

Pemrenrie TEKCTOBBIX 3a7ad apu(METHUYCCKHM CIIOCOOOM. PemieHue JIormvaeckux
3amau. Pemenue 3amau nepeOOpoM BceX BO3MOXHBIX BapuaHTOB. Mcmonb3oBaHue
P PEIICHUH 33]1a4 TaOJIHI] U CXEM.

Pemenue 3agay, cojiepKaimx 3aBUCUMOCTH, CBSA3BIBAIOIINE BEJIUYUHBI: CKOPOCT,
BpeMsl, pacCTOSHHUE, II€HA, KOJUYECTBO, CTOMMOCTh. EJIMHUIIBI WU3MEpPEHUs: MaccChl,
00bEMa, 1IEHBI, PACCTOSIHUS, BPEMEHU, CKOPOCTH. CBSA3b MEXAY €AUHUIIAMH U3MEPEHUS
KaK0W BEJIMYUHBI.

Perienrie OCHOBHBIX 3aj1a4 Ha IPOOH.

[IpencraBiieHre TaHHBIX B BUAE TaOIUIl, CTOJIOYATHIX AUATPAMM.

Harnsanas reomerpus

Harnsigaele npencraBneHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIyd, YT'OJI, JOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, KpyT. YTOJI. IIpsiMO#, OCTpBIN, Tynon
Y Pa3BEPHYTHIN YIJIbIL.

JlniHa oTpe3ka, METPUYECKUE €IUHULbI JJIWHBL. J[JInHA JIOMaHOW, NEPUMETP
MHOTOYTOJIbHUKA. I3MepeHne U TOCTPOEHUE YIIIOB C IIOMOIIBIO TPAHCIIOPTHUPA.

Harnsinuele mnpencrtaBieHuss o @urypax Ha IUIOCKOCTH: MHOTOYTOJbHUK,
IPsIMOYTOJIbHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3o00paxkenne ¢uryp, B TOM uymcie Ha kietdatrod Oymare. I[loctpoenue
KOH(UTypalnii U3 4acTel IpsIMOii, OKPYKHOCTH Ha HEJIMHOBAHHOM U KJI€T4aTOM Oymare.
Hcnonbs3oBaHne CBOMCTB CTOPOH U YIJIOB NPSMOYTOJIBHUKA, KBAApaTa.

IImomans  HpAMOYroJbBHMKA M MHOTOYTOJIBHUKOB, COCTaBJICHHBIX W3
OpsIMOYTOJIbBHUKOB, B TOM uucie (GuUryp, u300pakEHHBIX Ha KJeTdyaTrod Oymare.
Enuuunel nsmMepeHus Miomaim.

HarnsinHele npencraBieHus O MNPOCTPAHCTBEHHBIX (UIypax: MNPSIMOYTOJIbHBIN
napajenenune, Kyo, MHOrorpanHuku. M3o0paxeHue npocTelmx MHOTOTPaHHUKOB.
Pa3Béprku kyba u napaienenuneaa. Coznanue Mozesieil MHOTOrpaHHUKOB (U3 OyMard,
IIPOBOJIOKH, TUIACTUIIMHA U APYTUX MATEPUAIIOB).

O0BEM NpsAMOYTOJILHOTO Napajuieenunena, kKyoa. Enunauiel uamepenus o0bEma.

6 KJIACC

HartypaabHble yuciaa

Apudmernueckne ACHUCTBUS ¢ MHOTO3HAYHBIMH HATypaIbHBIMH  YHCIIAMH.
YucnoBbie BBIpaXEHUS, MOPSIOK JACHCTBHIA, UCIONb30BaHUE CKOOOK. Mcmonp3oBaHue
IpU BBIYUCICHUAX TEPEMECTUTEIHPHOTO M COYETATEIBLHOTO CBOWCTB CIIOKCHHS U
YMHOXKCHHSI, PACTIPECIUTEILHOTO CBOWCTBA YMHOXEHUsA. OKpYIJICHHE HaTypadbHBIX
YHCET.

Jlenutenu u KpaTHbIC YUCIIA, HAUOOJBITNI OOITUI IETUTENh U HaUMEHbIIIee 0011ee
KpaTHoe. [[en1uMocTh CyMMBI M IPOU3BECHMUS. [{eJeHre ¢ OCTaTKOM.
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Apodu
OObIKHOBEHHasT JpoOb, OCHOBHOE CBOWCTBO JpOOH, COKpalleHHue apoOcii.

CpaBHeHUEe U ynopsaouMBaHue ApoOeil. PemieHune 3agauy Ha HaAXOXKIEHUE YACTH
OT LEJOro W WeNoro mo ero yactu. [IpoOHoe uMcio Kak pe3yJbTaT JAeJCHHUS.
[IpencraBienue AecATUUHOM JIpoOU B BHUJIE OOBIKHOBEHHON JIpOoOU M BO3MOKHOCTH
Ipe/cTaBlieHus] OOBIKHOBEHHOW ApoOM B BUJIE JecATUYHOU. JlecsTuunble npodu u
MEeTpH4YecKasi cucreMa Mep. ApudMeThuecKue JCUCTBUS W YHUCIIOBBIC BBIPAKCHUS
C OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMH.

OtHomienue. Jlenenue B JaHHOM OTHOIIEHUU. Maciital, nponopius. [Ipumenenue
IIPONIOPLMHU IIPU PEIICHUN 3a1a4.

[Tonarue npoueHta. BpruncieHue MpoleHTa OT BEJIMYHMHBI U BEJIMYHUHBI MO €&
NpOIeHTY. BrIpakeHHe MPOLEHTOB JAECATUYHBIMU JpoOsmu. Pemenue 3amau
Ha MPOIIEHTHI. BhIpaxkeHNEe OTHOIICHUS BEIMYUH B MPOLIEHTAX.

IHos10:)kUTENBbHBIE M OTPULIATEILHBIE YMCJIA

[TonoxxkutenbHble W oTpuLaTeNbHble 4ucaa. Llensie yncna. Moayibs 4ucia,
reoMeTpuYecKasi UHTepIpeTaius MoayJis unciia. M3o0paxeHue yucesn Ha KOOpIUHATHOM
npsMoid. UucnoBble npoMexyTku. CpaBHEHHE 4Yuceld. ApuUupMETHUYECKHEe ICHCTBUS
C MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YUCIAMH.

[IpsimoyronibHasi cHUCTEMAa KOOPAMHAT HA IUIOCKOCTH. KoopauHaTel TOYKH
Ha IUIOCKOCTH, abcuucca u opauHata. [loctpoenue Touek U Guryp Ha KOOpJAUHATHOU
TJIOCKOCTH.

BykBeHHbIE BBIpaKeHU S

[Ipumenenne OyKB aJisi 3alMMCH MaTeMaTUYECKHX BBIPAKEHUU U TPEJIOKESHUN.
CpoiictBa apudmeTnuecKux JeHUCTBUUA. bByKBEHHbIE BBIPDAKEHHS M  YHUCIOBbBIE
NIOJICTAHOBKH. DByKBEHHBIE pPaBEHCTBA, HAaXOXJACHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyiibl, GopMyIsbl NEpUMETpa M ILIOMIAAM MNPSIMOYIOJbHUKA, KBajapara, o0bEMa
napajuiesienurneaa u Kkyoa.

PemmeHne TeKCTOBBIX 33124

Pemenrie TEKCTOBBIX 3amad apu(METHUYCCKHM CIIOCOOOM. PereHue Tormdeckux
3a1a4. Pemenue 3amau mepebopoM BceX BO3MOKHBIX BAPHUAHTOB.

Pemenne 3anay, comepkammx 3aBUCUMOCTH, CBA3BIBAOIIMX BEIIMYUHBI: CKOPOCTb,
BpeMsI, PaCCTOSTHUE, IICHA, KOJIMYECTBO, CTOMMOCTbD, IIPOM3BOAUTEIILHOCTD, BpeMs, 00BEM
paboThl. EquHuILBI U3MEPEHUs: MAacChl, CTOUMOCTH, PACCTOSIHUS, BPEMEHHU, CKOPOCTH.
CBs3b MEXAY €AMHULIAMA U3MEPEHUS KaXK/I0M BEJTUYUHBI.

Pemenne 3amad, CBA3aHHBIX C OTHOLIEHHEM, IMPONOPUHUOHAIBHOCTHIO BEJIWYHH,
MPOIICHTAMU; PEIICHUE OCHOBHBIX 3a/1a4 Ha IPOOH M MPOIICHTHI.

OueHka W TpUKHUAKA, OKpyrieHue pesyibrara. CocTaBlieHHEe OYKBEHHBIX
BBIPAKEHUH 10 YCJIOBHUIO 3a]1a4H.

[IpencraBieHre JaHHBIX C TOMOIIBIO Tabmuiy W jauarpamm. CronOdarsie
JHAArpaMMbl: YTEHUE U TTIOCTPOCHUE. UTEHNE KPYTOBBIX JUATPAMM.
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Harasinnas reomerpust

Harmsimaeie mpencraBienus o Gurypax Ha TUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
Jy4, yroJ, JOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTD,
KpYT.

B3aumHoe pacrnosioxkeHue ABYX MPSIMBIX Ha IUIOCKOCTH, TapasuieNIbHbIC MPSMbIC,
NepHeHANKYJISIpHBIE TIpsiMbIe. VI3MepeHune pacCTOsSHUN: MEXTy IByMs TOYKaMH, OT TOUKH
JI0 TPSIMOM, IJTMHA MapIIpyTa Ha KBaJAPaTHOU CETKE.

N3mepenue © I1OCTpOEHHE YIVIOB C IOMOIIBI  TpaHcnoptupa. Buasl
TPEYTOJILHUKOB: OCTPOYTOJbHBIN, PSIMOYTOJIBHBIN, TYNOYTOJIbHBIN, PAaBHOOEAPEHHBIH,
PaBHOCTOPOHHUMN. YEThIPEXYTONBHUK, IPUMEPHI YETHIPEXYTONBHUKOB. [IpsIMOYTONBHUK,
KBaJpaT: MCIOJb30BAHUE CBOWCTB CTOPOH, YIVIOB, JuaroHaied. IM3oOpaxenue
reoMeTpuyYeckux (Uryp Ha HEJIMHOBAaHHOW Oymare ¢ HCIOJIb30BAHUEM IHPKYJIS,
JMHEWKH, yroiabHUKa, TpaHncnoptupa. [loctpoeHus Ha kieTdaroi Oymare.

[lepumetrp mMHOrOyrosibHuKa. IloHsTHE TUIOMIAANM (UTYPBI, €IUHMIIBI U3MEPEHUS
wiomanu. [pubmmkEnnoe u3MepeHue omaau Guryp, B ToOM 4KCII€ Ha KBaJApaTHOM
cetke. [IpubnmxkéHHOE U3MEpPEHUE ITTUHBI OKPYKHOCTH, IUIOIIAAN KpyTa.

CumMeTpus: eHTpallbHAas, OCEBas U 3€pKaJIbHAsi CHMMETPUHU.

[TocTpoenne cCHMMETPUIHBIX QUTYD.

Harnsguble peacTaBieHus 0 MPOCTPAHCTBEHHBIX (PUTYpax: mapaijieenume, Kyo,

mpu3Ma, TupamMuaa, KOHyC, IWIHHIP, map U chepa. M3o0pakeHne mpocTpaHCTBEHHBIX
¢buryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, ITWIMHApPA U KoHYca. Co3aHue MoIeeH
MIPOCTPAHCTBEHHBIX GUTYp (M3 OyMaru, MpOBOJIOKH, TUTACTUIINHA U APYTUX MaTEPHAIIOB).

ITonsarne o0BEMa, emuHMIBI u3MepeHus o0bEMa. OO0BEM MNPSIMOYTOJIHHOTO

napajuienenunesaa, Kyoa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pE3yJbTaThl OCBOEHUS MPOrpaMMbl YYEOHOro Kypca K KOHILY
oOydeHus B 5 kiacce:

Yuciia v BbIYUCIEHUSA

[lonumaTe ¥ MPaBUIBHO YHOTPEONATh TEPMUHBI, CBS3aHHBIE C HATypajJbHBIMU
YucjIaMu, OOBIKHOBEHHBIMH M JIECITUYHBIMU JPOOSIMHU.

CpaBHUBATh M YNOPSAJIOYMBATh HATypallbHbIC YUCJIA, CPABHUBATh B MPOCTEUIINX
CiTy4asix OOBIKHOBEHHBIE IpOOU, NECATUUHBIE TPOOH.

CoOTHOCUTH TOUYKY Ha KOOPJIMHATHOU (YUCTIOBOI) MPSIMOI C COOTBETCTBYIOIIUM €
YUCJIOM U U300pa)kaTh HATypaJibHbIE YKCJIA TOYKAMH HA KOOPJIUHATHOW (YMCIOBOW)
MPSIMOM.

BoimonuaTe  apudMeTHyeckue  JIEUCTBHS € HATypajJbHBIMU  YHCIIAMH, C
0OBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIIINX CITyUasX.

BrInonHATs IpOBEPKY, NPUKUJIKY PE3YIbTATa BHIYUCICHUM.

OKpyrIsTh HaTypalibHbIE YHCIIA.
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Pemenne TeKCTOBBIX 33124

Pemarp TekcTOBBIE 3amauu  apUOMETHYECKHM CIIOCOOOM M C  ITOMOIIBIO
OpraHU30BAHHOT'O0 KOHEYHOTO Mepedopa BCEX BO3ZMOYKHBIX BAPUAHTOB.

Pemiate 3amaum, comepxaniue 3aBUCHMOCTH, CBSI3BIBAIONINE BEIMUYHUHBI: CKOPOCTb,
BpeMsl, pacCTOSIHUE, IIEHA, KOJTUYECTBO, CTOUMMOCTb.

Hcnonb30BaTh KpaTKWe 3alUCH, CXEMBbI, TaOMWIBI, 0003HAYCHUS TIPU PEIICHUU
3a1a4.

ITonb30BaThbCs OCHOBHBIMU €IMHHUIIAMU H3MEPEHMS: 1I€HbI, MACChl, PACCTOSHUS,
BPEMEHH, CKOPOCTH, BBIPAXKATh OJTHU €IMHUIILI BEIMYUHBI Uepe3 IPyTHE.

W3BnekaTh, aHANMM3UpPOBaTh, OICHHWBATh HWHGOPMAIIUIO, MPEICTABICHHYIO
B TaOJMIle, Ha CTOJIOUATON IUarpaMMe, WHTEPIIPETUPOBATh MPEACTaBICHHbBIC JTaHHBIC,
WCII0JIb30BaTh JaHHBIE TIPU PEILICHUH 3a]1a4.

Harasinnas reomerpust

[Tosib30BaThCA TEOMETPUUECCKUMH TTOHATUSIMU: TOUYKA, MpsiMasi, OTPE30K, JIyY, YroJ,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBomuTh mpuUMEPHl OOBEKTOB OKPYXKAIOUIET0 MHUpPa, HMEIMUX (opMy
W3YUYCHHBIX TEOMETPHUECKUX (DUTYD.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYI0 C YIJaMH: BEpPUIMHA CTOPOHA,
C MHOTOYTOJIbHUKAaMU: YroJj, BEpIIMHA, CTOPOHA, TUATOHAJIb, C OKPYKHOCTBHIO: PaJINyC,
JTAAMETP, LIEHTP.

N3o0paxkaTth n3ydeHHbIE TeOMETPUYECKHE (PUTYpPhl Ha HEIMHOBAaHHOM U KJIETYaTOM
Oymare ¢ MOMOIIBIO ITUPKYJIS U TUHEUKH.

HaxomuTe nmivHBI OTPE3KOB HEMOCPEACTBEHHBIM HW3MEPEHUEM C ITOMOIIBIO

JIMHENKH, CTPOUTH OTPE3KH 3a]IaHHOM JIUIMHBL, CTPOUTH OKPYKHOCTh 3aJAHHOT'0 pajuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB NPSIMOYTOJIbHUKA, KBajpaTa sl HX
MOCTPOEHMS, BBIYMCIICHUS IUIOLIAIA U TIEPUMETpA.

Beruucnare mnepuMerp W IUIONMIAAL  KBajpaTa, IMPSMOYTOJibHHMKA, (Quryp,
COCTaBJICHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM 4HcClie (GUTYp, N300paKEHHBIX HA KIIETUYATON
Oymare.

[Tosnb30BaThCsl OCHOBHBIMH METPUUYECKUMH €IAWUHUIAMH HW3MEPECHUS UJIMHBI,
IJIOIIA; BBIPAXKATh OJHU €IMHULIBI BEJIUYUHBI Yepe3 APYTHUe.

Pacno3naBath mapasuienenunesi, Ky0, HCIOJIb30BaTh TEPMUHOJOTHIO: BEPIIMHA,
pebpo rpaHb, U3MEPEHU, HAXOAUTh U3MEPEHUS Mapajiieenumnena, kyoa.

Beraucisate  00béM  KyOa, mapawienenunena MO 3aJaHHBIM  H3MEPEHUSIM,
MOJIb30BAThCS EIMHUIIAMU U3MEPEHUS 00bEMA.

Pemiate HecnmoxHbIE 33aJauM  HA W3MEPEHUE TE€OMETPUUYECKHUX  BEIWYUH
B IPAKTUYECKUX CUTYAIUSX.
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[IpenMeTHble pe3yibTaThl OCBOCHHUS MpPOrpaMMbl Y4eOHOro Kypca K KOHILY
o0yueHus B 6 KJacce:

YucJa n BLIYUCTIEHUS

3HaTh W TOHMMAaTh TEPMHUHBI, CBA3aHHBIE C PA3IMYHBIMUA BHUJAMHU 4YHUCEI H
crocobamMu WX 3alucH, MEePEXOJUTh (€CIM 3TO BO3MOXKHO) OT OAHOM (hOPMBI 3aITUCH
4yuclia K APYromu.

CpaBHUBATH U YIIOPSAIOYMBATH I€JIbIC YUCIIa, OOBIKHOBEHHBIC U JIECATHYHBIC APOOH,
CpaBHUBATh YKCJIA OJJHOTO U Pa3HBIX 3HAKOB.

BrinonHaTh, couerast yCTHbIE U MUCbMEHHbIE PUEMBI, apuPMETUIECKUE JEeUCTBUS
C HATYpaJbHBIMM MU LEJIbIMU YHUCJIaMH, OOBIKHOBEHHBIMU U JICCATUYHBIMU APOOSIMH,
MTOJIOKUTEIbHBIMUA U OTPULIATEIIbHBIMU YUCIIAMHU.

BpuncnsTh 3HaUYE€HUS YMCIOBBIX BBIPAXKEHUM, BBINOJHATH MPUKUJIKY U OLIEHKY
pe3yJbTaTa BBIYMCICHHM, BBIIOJHATH NPEoOpa3OBaHUS YHCIOBBIX  BBIPAKCHHI
Ha OCHOBE CBOMCTB apu()METHICCKUX JTEHCTBUH.

COOTHOCUTH TOYKY HAa KOOPJAMHATHOW MPSIMOM C COOTBETCTBYIOIIUM €l YUCIIOM U
n300paxaTh YUCIa TOUKaMU Ha KOOPJMHATHOU MPSAMOM, HAXOIUTh MOJTYJIb YHCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJBHON CUCTEME KOOPJIUHAT C KOOPAMHATAMH 3TOU
TOUKH.

OKpyTIsTh 1EbIe YUCia U JeCATUYHbIC APOOH, HAXOUTh MPUOTUKEHUS YUCE.

YucnoBbie 1 OyKBEeHHbIE BbIPAYKEHUS

[TonumaTte W ynoTpeOJsATh TEPMHHBI, CBS3aHHBIE C 3aMHCHIO CTENEHU 4YHUCIA,
HaxOJWTh KBaJpaT M KyO 4YHCIA, BBIUUCIATH 3HAYEHUS YHUCIOBBIX BBIPAXKEHUH,
COJZIEpIKAIUX CTEIICHHU.

ITonp30oBaThCAd TpPU3HAKAMM JIEIMMOCTH, PACKIIA/bIBaTh HATypajbHbIC YHUCIIA
Ha MMPOCTHIC MHOXKUTEIIH.

[Tonp30BaThCA MacIITAOOM, COCTABIIATEH MPOIMOPIIMN U OTHOIIICHHUS.

Hcnonb3oBaTh OyKBBI IS OOO3HAYECHHUS YHCEN IPH 3alIMCH MaTEMaTHYECKUX
BBIpAXKEHUN, COCTaBJISATh OYKBEHHBIC BbIpaxKeHUsI U (OPMYJIbl, HAXOJIWUTh 3HAUYCHUS
OYKBEHHBIX BBIPOXKCHUH, OCYILIECTBIISISI HEOOXOIMMbIE TTOJCTAHOBKH U MPEeoOpa3oBaHUsI.

HaxoauTh HEM3BECTHBIN KOMIIOHEHT PABEHCTRBA.

PenieHue TeKCTOBBIX 3a/1a4

Pemiats MHOTOIIArOBBIE TEKCTOBBIC 3a7a4 apUPMETHUUECKUM CITIOCOOOM.

Pemate 3amaun, cBsi3aHHBIE C OTHOIICHHMEM, MPOMOPIHUOHATHLHOCTHIO BEIIUYUH,
NPOIEHTAMH, PEIIaTh TPU OCHOBHBIC 3a/1a4M HA JPOOH U TIPOICHTHI.

Pemate 3amaun, comeprkaniiue 3aBUCUMOCTH, CBS3BIBAIOIINE BEIIMUYHUHBI: CKOPOCTD,
BpEMs, pAacCTOSHUE, II€HA, KOJWYECTBO, CTOMMOCTH, IMPOU3BOAUTEIBHOCTH, BpEMS,
00béMa paboThl, WCMONB3YS apuMeTHUYecCKue EHUCTBHSI, OICHKY, MPHUKUIKY,
MOJIb30BAThHCS €AMHUIIAMU U3MEPEHUS COOTBETCTBYIONIUX BEJIMUKH.

CocraBnsiTh OYKBEHHBIE BHIPAKEHHMSI 110 YCIOBHIO 33/1a4H.
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N3Bnexkath MHPOpPMALIKIO, IPEICTABICHHYIO B TA0IMIIAX, HA IMHEWHOH, CTOJIOYATON
WIM  KPYroBOW  jamarpaMMmax, HWHTEPIPETUPOBATh  NPEICTABICHHBIE  JTaHHBIC,
UCIIOJIb30BATh JIAHHBIC TIPY PEIICHUU 3a71a4.

[IpencraBnare WHGOPMAIIUIO C TOMOIIBIO TAaONWIl, JHMHEHHOH M CTOJOYATOM
Jarpamm.

Harnsignas reomerpus

[IpuBoauTh mnpuUMEpHl OOBEKTOB OKPYXKAIOLIETO MHpa, HMEIIUX (Qopmy
U3YYEHHBIX T€OMETPUUYECKUX MIOCKUX M MPOCTPAHCTBEHHBIX (UTYD, IPUMEPHI PaBHBIX
¥ CUMMETPHUYHBIX QUTYD.

N306paxaTh ¢ MOMOIIBIO HUPKYJIS, JIMHEHKH, TPAHCIIOPTUPA Ha HEIMHOBAHHOW U
KIeT4aTo Oymare M3y4deHHBIE TUIOCKHE Te€OMeTpHUYecKrne (Qurypsl U KOH(GUTYpaluu,
CUMMETpPUYHbBIE QUTYPBIL.

[Tonb30BaThCs TEOMETPUUECKUMH MOHATHUSAMU: PAaBEHCTBO (UTyp, CUMMETpHS,
UCIIOIb30BaTh TEPMHUHOJIOTHIO, CBS3aHHYK0 C CUMMETPHUEW: OChb CHUMMETPHUH, LEHTP
CUMMETPUHU.

HaxoauTp BeTMYHHBI YTII0B U3MEPEHUEM C IIOMOILBIO TPAHCTIOPTUPA, CTPOUTH YIJIbI
3aIaHHOVM BEJIMYMHBI, NOJIb30BATHCS IPU PELIEHWH 3aJa4 TPaJyCHOM MEpPOW YIJIOB,
pacno3HaBaTh HA YEPTEkKAX OCTPBIM, IPSAMOU, pa3BEPHYTHIN U TYIIOU YIJIBI.

Beuncnare  JMHY  JIOMaHOM, IIEPUMETP MHOTOYTOJIBHUKA, ITOJb30BAThCS
CAMHULAMU W3MEPEHUs JUIMHBI, BBIPAXKaTb OJHU €IVHULBI U3MEPEHHUs UIMHBI 4Yepe3
Jpyrue.

Haxomgutp, ncnonbe3yst 4epTEXHBIE WHCTPYMEHTBI, PACCTOSIHUSA: MEXIY ABYMS
TOYKaMM, OT TOYKHU 10 IPSIMOM, JUIMHY IIyTH HA KBaIPaTHOMN CETKE.

Boruucnats minomaas Guryp, COCTaBIEHHBIX U3 MPSIMOYTOJIbHUKOB, UCIIOJIb30BATh
pazOueHre Ha MPSIMOYTOJbHUKH, Ha paBHBIC ¢Gurypsl, aocTpauBaHUE IO
NPSMOYTOJBHHKA, TOJb30BAaThCSI OCHOBHBIMH E€IUHULIAMH H3MEPEHHs IUIOIIAIH,
BbIpakKaTh OJHU €AUHULIBI U3MEPEHUS IIOMIAAN Yepe3 APyTHeE.

Pacro3HaBaTh Ha MOJAENAX W HU300pAKEHUAX MUPAMUAY, KOHYC, LWJIMHJIP,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, PeOpO, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkath Ha KIeTYaTOM OyMare npsiMOYTOJIbHBIN Mapasuienenue].

Boruucnate 00bEM  MPSMOYTONBHOTO Mapajienenunena, KyOa, MOoJIb30BaThCs
OCHOBHBIMH €IMHULIAMU U3MEPEHUS 00BbEMA;

Pemlare HECnOXHBIE 33aJa4M  HA HAXO0XKACHUE TEOMETPUYECKHX BEJIMYHH
B IIPAKTUYECKUX CUTYaLMSIX.
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®denepanbHas padouas nporpamma | Maremaruka. 5—9 kinaccel (0a30BbIH YPOBEHB)

TEMATHYECKOE INTAHUPOBAHUE

5 KUIIACC
HanmenoBanue paznena |Komnuectso OcHoBHOE OcHOBHBIE BUJIBI ACSATEIHHOCTUA O0YUYAIOIIUXCSI
(Tempbl) Kypca 4acoB COAEpIKAHUE
HarypanbHbie uncna. 43 Hecarnunas Yurartp, 3alIUCHIBATH, CPABHUBATH HATYPAJIbHBIE YUCIIA;
JlelicTBUS C HATYpAIIbHBIMU CHUCTEMA CUHCJIEHUS. | MPeAJIaraTb U 00CYKIaTh CIOCOOBI YIIOPSI0YMBAHUS YHACEIL.

qHCiiaMi

Psan HaTypanbHbIX
YUCEL.
Harypanbnsii psia.
Yucno 0.
HarypanbpHble yncna
Ha KOOPAWHATHOU
IIPSAMOI.
CpaBHeHnue,
OKpPYTJIEHHE

HATypaJIbHBIX YHUCE.

Apudpmernueckue
JIEUCTBUS

C HaTypaJIbHbIMU
yucjiamu. CBoOMCTBa
HYJISI IPU CII0KEHUU
Y YMHOEHUU,
CBOMCTBA €IUHUIIBI
NPy YMHOXKEHHUH.

M300paxkaTh KOOPAMHATHYIO IPSIMYI0, 0TMEYaTh YKCIIA
TOYKaMH Ha KOOPAMHATHOMN NPSIMOM, HAXOAMTH KOOPINHATHI
TOYKH.

HccaenoBaTh cBOICTBA HATYpaIbHOTO psaa, uncen O u 1
IIPU CJIIOKEHUU U YMHOKECHUH.

Hcnoab30BaTh NPAaBUJIO OKPYIJIEHUS HATYPAIbHBIX YHCEIL.
BeinotHATH apupMeTHyecKue JeMCTBUA C HATYPAIbHBIMU
YUCIaMU, BBIYUCJIATH 3HAYCHUS YHCIIOBBIX BBIPAXKEHUI

cO CKOOKamMH U 6e3 CKOOOK.

3anuceIBaTH IPOU3BEICHNUE B BUJIE CTECIICHH, YNTATH
CTEIEHU, HCIO0JIb30BaTh TEPMHUHOJIOTHIO (OCHOBaHHE,
MOKa3aTelib), BHIYUCIAATH 3HAYEHUSI CTEIICHEH.

BoINOJHATH NPUKUIKY U OLEHKY 3HaYCHUI YHCIIOBBIX
BBIPAXEHUH, NPEAJIAraTh U IPUMEHATh NPHUEMbI IPOBEPKH
BBIYMCIICHUM.

Hcnoab30BaTh NPU BLIYUCICHUAX [IEPEMECTUTEIBHOE U
COUYETATEIIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,
pacnpeneNuTeENbHOE CBOUCTBO YMHOXKEHHUS; (POPMYJIMPOBATH
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®denepanbHas padouas nporpamma | Maremaruka. 5—9 kinaccel (0a30BbIH YPOBEHB)

ITepemecTuTenbHOE
Y COYETATEIBHOE
CBOMCTBA CII0KEHMS
1 YMHOXKEHUSI,
pacrpeeauTeabHOe
CBOMCTBO
YMHOKEHHS.
Jlenurenu n
KpaTHBIE YUCIa,
Pa3yoKEHUE Yncia
Ha MHO>XHUTEJIH.
Jenenue

c octatkoMm. [Ipocteie
1 COCTaBHBIC YMCIIA.
[Ipr3Haku
JICTUMOCTH Ha 2, 5,
10, 3, 9.

Crernens ¢
HaTypajlbHbIM
TOKa3aTEeIIEM.
Yucnosbie
BBIPAKCHUSI;
MOPSIAOK AEHUCTBHM.
Pemienre TeKCTOBBIX
3a71a4 Ha BCE
apupMeTHIecKre

U PUMEHATH NPaBUJIa IPeoOpPa30BaHUs YUCIOBBIX
BBIPKCHUI Ha OCHOBE CBOWCTB apu(hMETUUECKHUX JICHUCTBUH.
HccaenoBaTh 4KCiIOBbIC 3aKOHOMEPHOCTH, BBIABUTATH U
000CHOBBIBATH rHIOTE3bI, GOPMYJTHPOBATH 0000 IEHNUS U
BBIBO/IBI 110 PE3YyJIbTaTaM MPOBEAEHHOTO UCCIIEIOBAHMS.
DOopMyIHPOBATH ONpeIeTeHUs1 ICIUTEN U KPaTHOTO,
HA3BIBATH JICJIUTEIN U KPATHBIC YUCIa; PACIIO3HABATH
MPOCTHIE U COCTaBHBIC UYKCIIA; (POPMYJIHUPOBATH U
NPUMEHATH MPU3HAKM JICTTUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSTH AJITOPUTM Pa3JIOKEHUS YKCIIAa HA IPOCTHIC
MHOYHUTEJN; HAXOAUTh OCTATKH OT JCJICHUS U HETIOJIHOE
YacTHOE.

Pacno3naBaTh UCTUHHBIC U JIOXKHBIE BHICKA3bIBAHUS

O HATYpaJbHBIX YHUCIIaX, MPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHUS U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAIbHBIX YHUCEI.
KoncTpynpoBaTh MaTeMaTHUeCKHe MPeEII0KEHUS

C MOMOIUIBIO CBSI30K «H», KHIIH», KECIIH. .., TO...».

Pemiath TeKCTOBBIE 337a4n apUPMETUUECKUM CIIOCOOOM,
HCNO0JIb30BATh 3aBUCUMOCTH MEX/y BeIMYNHAMU (CKOPOCTb,
BpEMsI, PACCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOUMOCTb H JIp.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 3a]1a4H,
nepedopMyJTHPOBATH YCIOBHUE, M3BJIEKATHh HEOOXOIUMBIE
JTAHHbIE, YCTAHABJIMBATH 3aBUCUMOCTH MEK/y BEJTUUYMHAMH,
CTPOUTH JIOTUYECKYIO IIETIOYKY PacCyXJICHUH.
MoaeaupoBaTh X0/ peIICHUS 3a]1a4¥ C IOMOIIBIO PUCYHKA,
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®denepanbHas padouas nporpamma | Maremaruka. 5—9 kinaccel (0a30BbIH YPOBEHB)

JICUCTBUS,
Ha IBWKECHUE U
MOKYTIKH

CXEMbl, TAOJIHIIBI.

IIpuBoauTh, pa3douparb, OUEHUBATH PA3JIUYHBIC PEUICHHUS,
3alMCH PEUICHUI TEKCTOBBIX 3a/1a4.

Kpurnuyecku oueHUBaTh MOJYYECHHBIN PE3yJbTar,
OCYIIEeCTBJIATHL CAMOKOHTPOJIb, IPOBEPSSL OTBET HA
COOTBETCTBHE YCJIOBHIO, HAXOAUTDb OLIUOKH.

PemaTsp 3a1aun ¢ TOMOIIBIO Tepedopa BCeX BO3MOKHBIX
BAPUAHTOB.

3HAKOMUTBHCS C UCTOPHUEl pa3BUTHS apUPMETHKU

Harnsinaast reomerpust.
JIMHNY Ha TUIOCKOCTH

12

Touka, mpsimasi,
OTPE30K, JTYY.
JlomaHas.
N3mepenune mmHbl
OTpE3Ka,
METPUYECKHUE
CJIUHULIBI
M3MEPEHUS JJINHBI.

OKpy»XHOCTb U KPYT.

IIpakTnueckas
pabota
«IlocTpoenue yzopa
U3 OKPYKHOCTEN.
Yroun. [Ipsamon,
OCTPBIH, TYIIOU U
Pa3BEPHYTHIN YTJIbI.
N3mepenne yrios.

Pacno3HaBaTh Ha yepTe)Kax, pUCYHKAX, ONMCHIBATD,
UCIIO0JIb3Ys TEPMUHOJIOTHIO, M H300PasKaTh C TOMOIIbIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, IIPAMYIO, OTPE30K, JIyY,
yI0JI, JOMaHYI0, OKPY>KHOCTb.

Pacno3naBaTh, NPUBOAUTH MPUMEPBI OOBEKTOB PEATHLHOTO
MUpa, UMEIOIINX (HOPMY U3YyUEHHBIX QUTYD, OLIEHUBATH UX
JIMHENHBIE pa3MepBl.

HNcnonb30BaTh JIMHENWKY U TPAHCTIOPTUP KAK MHCTPYMEHTHI
JUISL IOCTPOEHHUS U UBMEPEHUSL: H3MEPATh JUIMHY OTPE3Ka,
BEJIMYMHY YIJIa; CTPOMTH OTPE30K 3aJaHHOU JJIUHBI, YTOJI,
3aJJaHHOW BEJIMYMHBL; OTKJIAABIBATH LIUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPY>KHOCTH 3aJaHHOTO panyca.
HN306paxaTh KOHPUTYpAITUTU TEOMETPUUYECKUX (PUTYD

13 OTPE3KOB, OKPYKHOCTEH, X YaCTEW HA HEJTMHOBAHHOU U
KJIeT4aTol Oymare; npeajaraTb, OMUCHLIBATH U 00CYKIATh
CIOCOo0bI, AJTOPUTMBI [TOCTPOEHUS.

Pacno3HaBaTh ¥ H300pakaTh Ha HETMHOBAHHOW U
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IIpakTnueckas
pabota
«IToctpoenue
YIJIOB»

KJIeT4aTou Oymare npsiMoi, OCTpbIH, TYNOU, pa3BEPHYTHIN
yIJIbl; CPABHMBATH YTJIbL.

BeruncasTh JUIMHBI OTPE3KOB, IOMAHbIX.

IHoHuMaTh U MCIOJIB30BATH NPU PeLICHUH 3a1a4
3aBHCUMOCTH MEXIY €AUHUIIAMA METPUYECKON CUCTEMBI
M€p; 3HAKOMHUTBLCH C HEMETPUUECKUMU CUCTEMAMU MED;
BbIPAKaTh JUIMHY B Pa3JIMYHBIX €AUHULIAX U3MEPECHUS.
HccnenoBarhb Gpurypsl 1 KOHPUTYpaLuu, UCIIOJIb3YS
U(pOBBIE pECypChl

OOGBIKHOBEHHBIC APOOH

48

Hpo6s. [IpaBunbHbIC
Y HeNpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpo0OH.
CpaBHeHue 1po0beil.
Cnoxxenue u
BBIYUTAHUE
OOBIKHOBEHHBIX
npobeii. CMmenranHas
JpoOb. YMHOXKEHUE
U JICJICHUC
OOBIKHOBEHHBIX
npo0eil; B3auMHO-
oOpaTtHbIe JPOoOH.
Pemenue TeKCTOBBIX
3a/1a4, CoJepKaIIux
npobu. OCHOBHBIC

MopeaupoBaTth B rpaduueckoil, mpeaMeTHon ¢popme,

C IIOMOILBbIO KOMITBIOTEPA MMOHATHUS U CBOKCTBA, CBA3AaHHBIE

C OOBIKHOBEHHOH JPOOBIO.

YurTaTh U 3aIMCHIBATH, CPABHUBATHb OOBIKHOBEHHBIE APOOH,
npeaiaratb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
yHOpSAI0YUBAHUS APOOEH.

N300paxkaTh 0ObIKHOBEHHBIE IPOOH TOUKAMHU

Ha KOOPJAMHATHOW NPSAMO; HCMOJIb30BATh KOOPAUHATHYIO
OPSMYIO JJI1 CPaBHEHHUSI IPOOEH.

@opMyTHPOBATH, 3aNIUCHIBATH C IOMOLIBI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO IpOOH; MCIO0Jb30BATh OCHOBHOE
CBOMCTBO JIpo0OU JUIsl COKpaIleHUs: JpoOeit U MpUBEICHHUS
IpoOu K HOBOMY 3HAMEHATEIO.

IIpeacraBiasiTh CMEIIaHHYIO APOOb B BUJI€ HEMPABUIHLHOU U
BBIICIIATH LIENTYIO YaCcTh YKCIIA U3 HEMPaBUIbHOM IpOOH.
BoinosHATHL apupMeTHUEeCKHE e CTBUA

C OOBIKHOBEHHBIMH JPOOSIMU; MPUMEHATH CBOMCTBA

20



®denepanbHas padouas nporpamma | Maremaruka. 5—9 kinaccel (0a30BbIH YPOBEHB)

3aJ1a4uu Ha JpooH.
[Ipumenenue OykB
JUTSL 3aITUCH
MaTeMaTHYECKHX
BBIPAXKCHUU U
MPEITOKEHU I

apuMETHICCKUX ICUCTBUN TSI palliOHAIH3aIIIN
BBIYHCJICHU.

BbINOJHATH NPUKUAKY U OLEHKY PE3YJIbTaTa BEIYMCIICHUN;
npeaiaraTb i NPUMEHSTh NPUEMBI IPOBEPKH BHIYUCIICHUM.
IIpoBoauTh MccieIOBAHUSA CBOMCTB JIp0o0O€Eii, Oonupasich

Ha YUCJIOBBIC SKCIIEPUMEHTHI (B TOM YHCJIE C TIOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh HCTUHHBIC U JIOXKHBIC BHICKA3bIBAHUS

0 Ip0o0sX, NPUBOAMTH NPUMEPbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPUIIAHUS BHICKA3bIBAHUM.

PemaTh TEKCTOBBIC 3aJ1a4d, COAEPKAIINUE IPOOHBIC TaHHBIE, U
3aJIauM Ha HaXO0KJICHHE YaCTH IIEJIOTO U IIEJIOTO MO0 €ro 4acTH;
BBISIBJISITH MX CXOJCTBA U Pa3JIHYMSsL.

MopeaupoBaTh X0/ PEIICHUS 3a1a4¥ C TTIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTH, pa30UpPaTh, OLIEHUBATDH PA3JTUYHBIC PEIICHMUS,
3aIlCH PELUICHU TEKCTOBBIX 3a/1a4.

Kpurnyecku oneHMBaTh MOJYUYCHHBIN pe3yJibTar,
OCYIIECTBJISITh CAMOKOHTPOJIb, TPOBEPSIST OTBET

Ha COOTBETCTBUE YCIOBHUIO, HAXOAUTh OITHOKH.
3HAKOMMTBCS C MCTOPHUEi pa3BUTHS apUPMETUKH

Harnsinaast reomerpust.
MHOTOYyrOJIbHUKH

10

MHOroyronbHuKH.
YeTpIpEXYTobHUK,
MIPSAMOYTOJIBHUK,
KBaJpar.
[IpakTrueckas

OnuceIBaTh, HCMOJIB3YS TEPMUHOJIOTHIO, H300paKATH

C MOMOIIIbIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIEJIMPOBaTh U3 OyMaru MHOTOYTOJIbHUKH.

I[IpuBoguTH NpUMeEPHI 0OBEKTOB PEATBHOTO MUPA, UMEIOILIUX
dbopMy MHOTOYTOJIbHUKA, TPSIMOYTOJIbHUKA, KBaIpaTa,
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pabora
«Iloctpoenue
MPSAMOYTOJIbHUKA

C 3aJJaHHBIMH
CTOpOHaMH

Ha HEJIMHOBAHHOU
Oymare».
TpeyronpHuK.
[Tmomane u
MIEPUMETDP
MPSIMOYTOJIbHUKA U
MHOTOyTOJIbHUKOB,
COCTaBJICHHBIX U3
IIPSIMOYTOJIBHUKOB,
€ AMHULBI
U3MEPEHUS
TUIOLLAH.
[TepumeTtp
MHOT'OyTOJIbHUKA

TPEYTroJIbHUKA, OLEHUBATH UX JIUHEHHBIE pa3MEpHI.
BouruncasTh: nepuMeTp TPEYroabHUKA, TPSAMOYTOJIbHUKA,
MHOT'OYT'OJIbHUKQ; TUIOIIAb MIPSMOYTOJIbHUKA, KBaapaTa.
HN300paxkaTh OCTPOYToOJIbHbBIC, IPSIMOYTOJbHbBIC U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HETUHOBAHHOM U KJIeTYaTON Oymare KBajipaT u
MPSAMOYTOJBHUK C 33JJTaHHBIMU JITMHAMU CTOPOH.
HccaenoBars cBoiicTBAa IPAMOYIOJIBHUKA, KBaJgpaTa Iy TEM
AKCTIEPUMEHTA, HAOIIOICHUSI, U3MEPEHHUS, MOJICIIUPOBAHMS;
CpaBHMBATh CBOMCTBA KBaJpaTa U MPsIMOYTOJIbHUKA.
KoncTpynpoBars MmaTeMaTu4ecKHe NPeAJI0KeHUS

C TTIOMOIIIBIO CBSI30K «HEKOTOPBI, «11000i1». Pacno3naBarth
VICTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS O MHOTOYTOJIbHUKAX,
NPUBOJAUTH NPUMeEPHI U KOHTPIIPUMEDBL.

HccaenoBars 3aBUCUMOCTD IUIOIIAM KBAIpaTa OT IJIUHBI
€ro CTOPOHBL.

Hcnoab3oBaTh CBOMCTBA KBAJIPATHOU CETKH JJIS1 IOCTPOEHHUS
¢buryp; pazdouBaTh NpSIMOYTOJLHUK HAa KBAJPATHI,
TPEYTOJBLHUKH; COCTABJSATH (DUTYPHI U3 KBAJAPATOB U
PSIMOYTOJIBHUKOB M HAXOAUTH MX IJIOIIA/h, pa301BaTh
GbuUryphl Ha IPSIMOYTOTHHUKA Y KBAAPATHI M HAXOJAUTH HX
1011 db.

BripakaTh BeJIMUMHY IIOIAM B PA3JIMYHBIX EIUHULAX
M3MEPEHUSI METPUYECKON CUCTEMBI MEp, IOHMMATH U
HCNO0JIb30BATh 3ABUCHMOCTH MEXy METPUUECKHUMU
€IUHHLIAMHA U3MEPEHUS TUIOILIAIN.
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3HAKOMUTBLCA C npuMepamMu NIPpUMEHCHUSA TJI0OIIAIU U
NEpuMETpa B IPAKTUICCKUX CUTYyallUAX. Pemiats 3agaun

5 peaHBHOﬁ JKU3HHU, NIpeaJaratb u 06cymaTL Ppa3jiIndIHbIC
CIoCOObI PCHICHUA 3a1a4

Jlecsituunbie ApodU

38

JlecsaTryHas 3aMuch
npoOeii. CpaBHEHUE
JIeCATHIHBIX
Jpo0ei.

JlenicTBUs

C JICCATHYHBIMH
JPOOSIMH.
Oxkpyrienue
JeCITUIHBIX
Jpo0ei.

Penienne TEKCTOBBIX
3a/1a4, CoAep KaIINX
npobu. OCHOBHBIC
3a/1a4uu Ha Ipoou

[IpeacraBiasTh 1ecATUYHYIO IPOOb B BUJIE OOBIKHOBEHHOM,
YHUTATh U 3aNMCHIBATH, CPABHUBATH JICCATUUYHBIE IpOOH,
npeaiaratb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
YIOPSTOYUBAHUS JCCATUIHBIX APOOCH.

N300paxkaTh necaTUYHBIC APOOU TOUKAMU Ha KOOPIUHATHON
IIPSAMOM.

BoISIBASTH €X0ACTBA M Pa3JIMUMs TIPABIIT apUPMETHICCKUX
JICUCTBUM C HATYPaJbHBIMU YUCIAMH U JECATUYHBIMU
IpoOsIMH, OOBICHATH UX.

BoInosHAThL apudMeTHUIECKUE TEUCTBUS C IECITUIHBIMHU
IpOo0sSMU; BHIMOJHATH NPUKUAKY H OLEHKY pe3yibTaTa
BBIYHCIICHUN.

IIpumeHATH cBOMCTBA apu(PMETHUECKUX NEHCTBUN

JUISL palliOHATN3alY BEIYHCIICHUH.

IIpuMeHSTH NPABUJIO OKPYIJIEHUS JECATUYHBIX TPOOECH.
IIpoBoauTH HCCIET0BAHMSI CBOMCTB ACCATUYHBIX JIPOOEH,
OMUPASICh HA YUCTIOBBIE IKCIIEPUMEHTHI (B TOM UHCIIC

C MMOMOIIBIO KOMIIBIOTEPA), BBIABUTATH TMIIOTE3bI U
IPUBOJUTH UX 0OOCHOBAHUS.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS

0 Apo0sX, NPUBOAUTH MPUMeEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKa3bIBAHMS U OTPULAHUS BBICKAa3bIBAHU.
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PemaTh TEKCTOBBIE 3a/1a4H, COJIEpKalllie APOOHbBIE TaHHbBIE, U
Ha HaXOKJICHUE YaCTH LEJOTO U LEIO0Tr0 0 €ro 4acTu;
BBISIBJISAATh MX CXO/ICTBA U PA3THYHUS.

MopaennpoBaTh X0 PEUICHUS 3a1a4M C TIOMOILbIO PUCYHKA,
cxembl, Tabnuipl. [IpuBoaNTH, pa30MpaTh, OLEHNBATH
Pa3IMYHBIE PENICHHUS, 3AIIUCH PEIICHUI TEKCTOBBIX 3a]1a4.
OnepupoBaTthb IpOOHBIMU YHUCIIAMH B PEATTbHBIX KU3HEHHBIX
CUTYyalsX.

Kpurnyecku oueHMBATH [10JIyYEHHBIN PE3YJIbTAT,
OCYIIECTBIISITh CAMOKOHTPOJIb, IPOBEPSIS OTBET

HA COOTBETCTBHUE YCIOBUIO, HAXOUTH OITHOKH.
3HAKOMUTBHCS C HCTOPHUEi pa3BUTUSA apUPMETHKU

Harnsinnast reomerpust.
Tena u urypsr
B [IPOCTPAHCTBE

MHOrorpaHHHKH.
N3o6paxenue
MHOT'OTPaHHHKOB.
Mopnenn
MIPOCTPAHCTBEHHBIX
TeJl.
[IpssMOyTONBHBIN
napajuleJIenunesn,
ky0. Pa3BépTku kyOa
U MapasuieNenume/a.
[IpakTnueckas
pabora «Pa3BépTka
KyOay.

O0béMm KyOa,

Pacno3HaBaTh Ha yepTe:KaX, PUCYHKAX, B OKPYKAKOIIEM
MHpe NpsIMOYTOJIBHBIN Napajuienenune, Kyo,
MHOTOTPAaHHUKH, ONIUCHIBATh, HCIIOJIb3Ysl TEPMHHOJIOTHIO,
OLICHUBATH JIMHECWHBIE Pa3MEPHI.

IIpuBoauTH NpUMeEpPbI 00BEKTOB PEATHHOTO MUPA, UMEIOITUX
dbopMy MHOTOTPaHHHKA, IPSIMOYTOJIBLHOTO NTapaJljIe/IenuIe1a,
KyOa.

M3006pakaTth Ky0 Ha KiIeTyaTOM Oymare.

HccaenoBath cBoOlicTBA KyOa, MPSIMOYTOIHHOTO
napajuieJIeunea, MHOTOrPaHHUKOB, UCIIOJIb3YSI MOJEIH.
Pacno3naBaTh M n300paxarTh pa3BEPTKH Kyda u
napayenenunena. Moaeauposathb Ky0 1 napajuieienunes
u3 Oymaru u rnpoyux MaTepuanoB, 00bACHITH CIIOCO0
MOJEIINPOBAHUS.
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PSAMOYTOJIBHOTO
napajuienenuneaa

Haxoauts n3Mepenusi, BBIMUCIASTD IJI0IIa/1b TOBEPXHOCTH;
00BEM Ky0Oa, MPSIMOYTOJIBLHOTO MapaIJIC/ICTIUIIEIA;
HCCIe0BATh 3aBUCUMOCTBL 00bEMa Ky0a OT JJIMHBI €T0
pebpa, BBIIBUTaTh U 000CHOBBIBATH THIIOTE3Y.
Ha6a101aTh ¥ NPOBOANTH AHAJOTHU MEXKY MOHATUSIMU
101U U 00BEMA, IEPUMETPA U IIOIIAAN OBEPXHOCTH.
Pacno3naBaTh HCTHHHBIC U JIOXKHBIC BHICKA3bIBAHUS

O MHOTOTPaHHUKAX, IPUBOAUTH NPUMeEPHI U KOHTPIPUMEDHI,
CTPOUTH BHICKA3bIBAHUSA ¥ OTPUIIAHUS BBICKA3bIBAHMIA.
Pemars 3aaum u3 peanbHOMN KU3HU

[loBTOpEeHue n 0000IIEHNE

10

[loBTOpEHME
OCHOBHBIX ITOHSITHM
Y METOJIOB Kypca

5 knacca,
000011EeHNE 3HAHUN

BouruncasTh 3HaYEHUS BBIPAXKECHUH, COAEPHKALIUX
HaTypaJbHbIE YUCIIa, OOBIKHOBEHHBIE U IECSITUUHBIE TPOOH,
BBIMIOJIHATH MPEOOPA30BAHMSI YUCEIL.

Bri0upaTh cnocod cpaBHEHUS YUCET, BBIUUCICHHUI,
NPUMEHSTH CBOCTBA apU(PMETUUECKUX ACUCTBUI

JUISL pallMOHAIU3al BBIYUCIICHUM.

OcyuecTBJIATL CAMOKOHTPOJIb BHIITOJTHSAEMBIX JEUCTBUH U
CaMOIIPOBEPKY PE3YJIbTaTa BBIUYNCICHHMN.

Pematsb 3agaum U3 peaibHOW KU3HU, IPUMEHSATh
MaTeMaTH4YeCKHe 3HAHUA [T PEIICHUS 3a]1a4 U3 APYTUX
y4e€OHBIX MPEIMETOB.

Pematb 3aga4m pa3HbIMH CIIOCO0aMH, CDABHUBATD -
Croco0bl penieHus 3a1a41, BBIOMPATh PAlMOHAJIbHBIN
CIocoo

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

170
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6 KJIIACC
HanmenoBanme paznena |KommuecTo OcHoBHOE OcCHOBHBIE BU/IbI ACSATENBHOCTH O0YUYaIOIIUXCSI
(Tembl) Kypca 4acoB cozepKaHue

HarypanpHble uncia 30 Apudmernueckue BoinosHAThL apudMeTHYecKHe AeiCTBUA C MHOIO3HAYHBIMU
NEUCTBUSA HATypaJbHBIMHU YHCIAMH, HAXOAUTh 3HAYEHHUS YMCIIOBBIX
C MHOTO3HAaYHbIMHU BBIpaKEHUN CO CKOOKaMU U 0€3 CKOOOK; BHIYUCISATH
HaTypaJbHBIMU 3HAYEHMS BBIPAKEHUMN, COAEPIKAIUX CTEIICHM.
guciaMu. Yuciiossle | BbINOJHATH NPUKHAKY M OLEHKY 3HAUCHHUI YHCIOBBIX
BBIPAKECHMS, BBIPAKCHU, IPUMEHSATH NPUEMBI IPOBEPKH pe3yibTaTa.
MOPAIOK JIEUCTBUN, HNcnoab30BaTh NPU BHIYUCJIEHUAX TTIEPEMECTUTEIIHLHOE U
UCIIOJIb30BaHUE COUYETATEIIBHOE CBOMCTBA CIIOKEHUS U YMHOXKEHHSI,

ck000oK. OKpyrieHue
HaTypaJbHBIX YHCEIL.
Jlenvtenu u KpaTHbIE
YHCJIa; HanOOJIbIITHHN
OOIIUH NEIUTEND U
HaMMEHBIIIEE 00IIIee
KpaTHOE.

JlenuMOoCTh CYMMBI U
MIPOU3BEICHUSI.
Jlenenue

C OCTaTKOM.
Penienue TeKCTOBBIX
3aja4

pacrpeeTuTeIbHOE CBOMCTBO YMHOKEHHUS OTHOCUTEIHHO
CJIOXEHUSI, CBOMCTBA apU(PMETUUECKUX ACUCTBUM.
HccaenoBaTh 4KCIIOBbIC 3aKOHOMEPHOCTH, TTPOBOAUTH
YHCJIOBBIE KCIICPUMECHTHI, BBIIBUTATh H 000CHOBBLIBATH
THIIOTE3bI.

@opmMyTHPOBATH ONpeaeeHusl JSIUTEINS U KPaTHOTO,
HauOOJIBIIET0 OOIIETO JAEIUTENIS U HAaUMEHBIIIETO 00IIEro

KpaTHOT O, IIPOCTOro U COCTABHOI'O YHCCJI; UCITI0JIb30BATh 3THU

IMOHATHA IIPpU PCUICHUU 3a1a4.

I[IpuMeHATH AJTOPUTMBI BRIUUCICHUS HANOOIBIIIETO 00IIEro

JEIUTENS 1 HAaUMEHBIIIETO 00IIEero KPaTHOTO IBYX YHCelI,
aJTOPUTM PA3JIOKEHUS YUCIIA HA MIPOCTHIE MHOXKHUTEIH.
HccaenoBarth ycioBus 1eIUMOCTH Ha 4 1 6.
HccaenoBarp, 00Cykaatb, (OpMyIHpPOBATH U
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000CHOBBIBATH BbIBOJ] O YETHOCTU CYMMBI, IPOU3BECHHUS:
JIByX YETHBIX YHUCEJ, IBYX HEUYETHBIX YUCIIEC, YETHOTO U
HCUYETHOTO YMCE]I.

HccaenoBaThb cBOMCTBA AETUMOCTH CYMMBI U IPOU3BEACHUS
YHCell.

IIpuBoauTH NpPUMeEPHI YUCEI C 33/ ITAHHBIMUA CBOMCTBAMH,
pacno3HaBaTh BepPHbIe U HEBEPHbIE YTBEPKIACHUS

O CBOMCTBAX YUCEl, ONMPOBEPraTh HEBEPHbBIC YTBEPKACHUS
C IIOMOIIBI0 KOHTPIIPUMEPOB.

KoncTpynpoBats MaTeMaTH4eCKHe NPeEIJI0KEHUS

C IOMOIIBIO CBSA30K «H», «HJINY, «ECIIH..., TO...».

PemiaTth TeKCTOBBIC 3372491, BKIFOYAIOIINE TTOHITHUS
JENUMOCTH, apU(PMETHIESCKIM CITOCOOOM, UCTIOJIB30BATh
nepedop BCeX BO3MOXKHBIX BAPUAHTOB.

MopgeaupoBaTh X0/ PEIICHUS 3a/1a4M C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauThH, pa30UpPaTh, OLEHUBATH PA3JTUYHBIC PEIICHUS,
3allMCH PEIICHUI TEKCTOBBIX 3a]1a4.

Kpurnuyecku oneHMBATh MOJYYCHHBIN PE3yJIbTAT, HAXOAUTh
OIMOKH, OCYIIECTBIISITh CAMOKOHTPOJIb, IIPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsimnas reomerpus.
[IpsiMBIE HA IIJIOCKOCTH

[IepriennuKynsIpHBIE
MpsIMBIE.
[TapannensHbIe
MpsIMBIE.
Paccrosiaue mex ity

PacnozHaBaTh Ha 4epTeKax, pUCYHKaX Clly4au B3aUMHOTO
PACITOJIOKEHUS ABYX MPSMBIX.

N300paxkaTh ¢ NIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIeTyaTol Oymare JBe epeceKaromecs
IIPsAMBIE, JBE MTapaJUICIIbHBIE NPSIMBIE, CTPOUTD NPAMYIO,
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IBYMSI TOYKAMH,
OT TOYKH JI0 PSIMO,
JUTMHA MapuipyTa

Ha KBaJpPaTHOU CETKE

NEPIICHIUKYJISIPHYIO JaHHOM.

IpuBoauTh NpUMeEpPHI NaAPALIEITBHOCTH U
NEPIEHINKYJIIPHOCTH MPSAMBIX B IPOCTPAHCTBE.
Pacno3zHaBaTh B MHOIOYI'OJIBHUKAX NEPIEHAUKYIIAPHBIEC U
napasuiesibHble cTOpoHbl. M300paskaTh MHOTOYTOJIBHUKH

C MapaJuIeJIbHBIMU, IEPIEHAUKYJIIPHBIMU CTOPOHAMM.
Haxoauthb paccTosiHuE MEXAY ABYMs TOYKAMU, OT TOYKH
J10 IIPSIMOM, JUIMHY IIyTH Ha KBaJIpaTHOU CETKE, B TOM YHUCIIE
UCTIOJIB3YS IIU(PPOBBIE PECYPCHI

Jlpo6u

32

OOBIKHOBEHHAS
IpoOb, OCHOBHOE
CBOMCTBO JIpooH,
COKpaleHue 1pooeii.
CpaBHeHue u
yYHOPSIOYMBAHUE
TPOOEH.
JlecsaTuanbIe Tpo0Ou
U METpHYCCKas
cCUCTEMa Mep.
Apudpmernueckue
JICVCTBUS

C OOBIKHOBECHHBIMH
U JICCATUYHBIMU
JPOOSMHU.
OTHoIIEHHE.
JleneHue B J7aHHOM

CpaBHMBATBH M YIIOPS/I0YMBATH JIPOOH, BLIOMPATH CIIOCO0
CpaBHEHUS IPOOCH.

IIpeacTaBiasaTh AeCATUYHBIC APOOH B BUJE OOBIKHOBEHHBIX
npoOei 1 0OBIKHOBEHHBIE B BUJIE IECSITUYHBIX, HCMOJb30BATH
IKBHMBAJIEHTHBbIE NMPeACTABJEHUs TPOOHBIX YUCEN MPU UX
CpaBHEHHH, PU BhIUUCICHUSIX. UCMOIB30BaTH JECATUYHbBIC
JpoOu Mpu NMpeoOpa30BaHUM BETUYUH B METPUUECKOM
CUCTEME MED.

BoinosHATH apugMeTHyecKure 1eicTBUs

C OOBIKHOBEHHBIMH U JACCATUIHBIMHU JPOOSIMH.

BouruncasTh 3HaYEHHS BBIPAXKECHUM, COAEPKALINAX
OOBIKHOBEHHBIE U JECATUYHBIC TPOOU, BHITOTHSTh
npeodpa3oBaHus IpooOeii, BLIOMPATH CNOCO0, MPUMEHSTH
CBOMCTBA apuPMeTUUECKUX JEHCTBUH JIJIs1 pallMOHATU3ALUH
BBIYHCIICHUN.

CocTaBasiTh OTHOIIEHUS U IPONOPLUUHU, HAXOAUTH
OTHOILICHHE BEJIMYUH, JIETUTh BEIMYUHY B JAHHOM
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OTHOILICHUH.
Macmita0,
MIPONIOPLIUS.
[TonsiTre mporieHTa.
Beruucnenne
MPOIIEHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOIICHTY.

Pemienne TekCToBBIX
3a7a4, CoAep KaInux
IpoOU U MPOLEHTHI.
[IpakTnueckas
pabota «OTHOIICHUE
JUTUHBI OKPY>KHOCTH
K €€ IuamMeTpy»

OTHOIIICHUHU.
HaxoauTts 3kcnepuMeHTAIbHBIM IIYTéM OTHOUICHUE TJIUHbI
OKPYXHOCTH K €€ TUaMeTpy.

HNuTepnpernpoBarh MacTad Kak OTHOIIIEHHE BETUYHH,
HAXOJUTh MACIITA0 MJIaHa, KAPThl U BEIYUCIIATH PACCTOSIHHS,
UCIOJIb3Ys MacIiTao.

OO0BSACHATD, YTO TAKOE MPOIIEHT, YIOTPEOISTH 000POTHI peuu
CO CJIOBOM «ITPOIICHT». BhIpasaTh MPOIIEHTHI B APOOSX U
JpoOHU B MPOLIEHTaX, OTHOIICHUE ABYX BEJIUYMH B MIPOIICHTAX.
BbI4HCASITH IPOIIEHT OT YKCIIA U YUCIIO MO €0 IPOLICHTY.
Oxpyrasite 1poOU 1 IPOLIEHTHI, HAXOAUTH NPUOTUKEHUS
qrcell.

Pemartsb 3a1a4u Ha 4acTH, IPOLICHTHI, IPOTIOPIIUH,

Ha HaXOKJIeHHE ApoOH (IIPOIIEHTA) OT BETUYMHBI U BEJIMUUHBI
1o e€ Apoou (TIPoLEeHTY), ApoOu (ITPOIIEHTA), KOTOPHIN
COCTaBJISIET OJJHA BeJIMUKHA OT pyroil. [IlpuBoanTs,
pa3ouparThb, OLEHUBATDH PA3JIUYHBIC PEIICHHUS, 3aIUCH
pELIEeHUN TEKCTOBbIX 3a]a4.

N3BaexaTs uHpopManuIo 13 Ta0INI] U AUATPAMM,
WHTEPIIPETUPOBATH TAOJUYHBIE TaHHBIE,

OTIpEJICNISITh HAaNOOJIbIIIEe U HAUMEHbIIIEEe

U3 MIPEACTABICHHBIX JJAHHBIX

Harnsgnas reomerpus.
Cummerpust

OceBas cuMMeTpHs.
LlenTpanbHas
CUMMETPUSL.

Pacno3naBaTh Ha uepTeXax U U300paKEHUSIX, H300PaKATH
OT PYKH, CTPOUTH C ITOMOIIBI0 HHCTPYMEHTOB (QUTYPY
(0Tpe30K, JOMaHy10, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
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[Toctpoenue
CUMMETPUYHBIX
duryp.
[IpakTrueckas
pabota «OceBas
CUMMETPUS.
Cummetpus

B [IPOCTPAHCTBE

OKPY>KHOCTb ), CHMMETPHUYHYIO JAHHON OTHOCUTEIIBHO
IPSAMOU, TOYKH.

HaxoanTs mpuMepbl CHMMETPUU B OKPYIKAOIIEM MUPE.
MopeaupoBathb u3 Oymaru 1€ (pUrypbl, CAMMETPUYHbIE
OTHOCUTENBHO NPSMON; KOHCTPYHPOBATh F€OMETPUUECKUE
KOH(UTYypaluu, UCIIOIb3YsI CBOMCTBO CUMMETPHUH, B TOM
YHCJIE C TOMOILBIO IU(PPOBBIX PECYPCOB.

HccnenoBarhb cBolicTBa U3yUYEHHBIX QUTYD, CBA3aHHbBIE

C CUMMETpPHEH, NCIIOJIBb3YS HKCIIEPUMEHT, HAaOJII0/IEHNUE,
MOJIETTUPOBAHUE.

O00CHOBBIBATDb, OIIPOBEPraTh C IOMOIIBI KOHTPIIPUMEPOB
YTBEPKACHUS O CUMMETPUHU PUTYD

BripaxxeHus ¢ OykBamu

[Ipumenenue OykB
JUIS 3aITUCH
MaTEMaTUYECKUX
BBIPAKECHUN U
IIPEITIOKEHNM.
bykBeHnHbie
BBIPAKEHUS U
YHCIIOBBIE
ITOACTAHOBKH.
bykBennsbie
PaBEHCTBA,
HAaxO0KJICHHE
HEU3BECTHOTO

Hcnoab3oBaTh OYKBBI 17151 0003HAYEHUS YUCEI, IPU 3aITUCH
MaTEMaTHUYECKUX YTBEP)KJIEHUHN, COCTABJIATh OYKBEHHbBIE
BBIPAXEHUS 110 YCIOBHIO 3aJa4H.

HccnenoBarh HECIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
UCIOJIb30BaTh OYKBBI JJISl UX 3aIHCH.

BbIuMc/IATH YNCIOBOE 3HAUEHUE OYKBEHHOI'O BhIPAXKEHUS
IpU 33JaHHBIX 3HAYEHUAX OYKB.

3anucbIiBaTh (POPMYJIBI: IEPUMETPA U IUIOIIATN
IIPSAAMOYTOJIBHUKA, KBAIpaTa; JJIMHBI OKPY>KHOCTH, TUIOIIAN
KpPYyTa; BBIIOJHATH BIYHCJIEHHS 10 3TUM (hopMyJiaM.
CocTaBiasiTh (pOpPMYJIbI, BEIPAKAIONIUE 3aBUCUMOCTH MEXKIY
BEJINYMHAMU: CKOPOCTh, BPEMsI, PACCTOSHUE; 1I€HA,
KOJMYECTBO, CTOMMOCTb; POU3BOJUTENBHOCTD, BpeMsi, 00bEM
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KOMITOHEHTA. pabOThI; BBIIOJIHATD BIYUCICHUS IO 3TUM (hOopMyJiaM.
dopMyibl HaxoauTh HEM3BECTHBI KOMIIOHEHT apU(PMETUUECKOTO
JIEUCTBUSA
Harnsinnas reomerpus. 14 YeTpIpE€XyTroJIbHUK, HN300paxkaTh Ha HEIMHOBAHHOM M KJIETYaTOM Oymare
durypsl Ha MIIOCKOCTU MIpUMEPHI C UCIOJIb30BAaHUEM YEPTEKHBIX UHCTPYMEHTOB
YEeTBHIPEXYTOJIbHUKOB. | YETBIPEXYTOJIBHUKHU C 3alaHHBIMU CBOMCTBAMH:
[IpsiMOyTONBHUK, C mapajuieIbHBIMU, MEPIICHIUKYJISIPHBIMU, PABHBIMU

KBaJpaT: CBOMCTBa
CTOpOH, YIJIOB,
JTMarOHaJICH.
N3mepenue yrios.
Buagsr
TPEYTOJIbHUKOB.
[Tepumerp
MHOT'OYT'OJIbHUKA.
[Tnomane Gurypsi.
dopmyiibl
IepuMeTpa u
IJI0IA N
IPSIMOYTOJIBHHKA.
[Tpubnmxénnoe
U3MEPEHUE IIOIIAN
buryp.
[TpakTrueckas

CTOPOHAMHU, MPSMBIMU yYTJIAMU U Jp., PaBHOOEIPEHHBIN
TpeyroybHUK. IIpensaraTe u 00cyxaaTh cocoosl,
AJITOPUTMBI ITIOCTPOECHUS.

HUccaenoBarth, UCTIOIB3YS HKCIIEPUMEHT, HA0IIOICHHE,
MOJIEJIMPOBAHUE, CBOMCTBA MPAMOYTOJIbHUKA, KBaApaTa,
pa3OuBaTh Ha TPEyTroJbHUKU. OO0CHOBBIBATH, ONIPOBEPraTh
C IIOMOILBbIO KOHTPIIPUMEPOB YTBEPKICHUSA

O IPSAMOYTOJIbHUKE, KBA/IpaTe, PACIO3HABATH BEPHBIE U
HEBEPHBIC YTBEPKIACHUS.

HN3mepsATH M CTPOUTH C MOMOILBIO TPAHCTIOPTUPA YTJIbI,

B TOM YHUCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;
pacno3HaBaTh OCTpbIE, IIPSIMBIE, TYIIbIC, PA3BEPHYTHIE YIJIbI.
Pacno3naBarth, n300paskaTh OCTPOYTOJIBHBIN, IPSIMO-
YTOJIBHBIN, TYNOYTOJBbHBIN, pABHOOSAPECHHBIH,
PaBHOCTOPOHHUI TPEYTOJIbHUKHU.

BopI4uCasiTh IEPUMETP MHOTOYTOJIBHUKA, TUIOLIAb
MHOTOYTOJIbHUKA pa30MeHHEM Ha MPSIMOYTOJIbHUKH,
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pabota «Ilnomaap
KpyTa

Ha paBHbIE (PUTYPBI, UCIIOJIB30BATh METPUUECKUE €TUHULIBI
U3MEPEHHUS ITMHBI U TUTOTIAH.

Hcnoab30BaTh NpUOIMKEHHOE U3MEPEHHe JUTUH U
IIoLAAeH Ha KieTyaToil Oymare, npuOIMKEHHOE U3MEPEHNE
JUITMHBI OKPY>KHOCTH, TUIOLIAIA Kpyra

[lo10KUTENBHBIE U

OTPHULATCIIBHBIC UM CJIa

40

Llenbie yncna.
Mopnyis yucia,
reomMeTpuyecKas
WHTEpIpeTaLus
Moy YucimoBbie
MIPOMEKYTKHU.
[TonoxxurenbHbIC U
OTPHULIATEIILHBIC
yucna. CpaBHEHUE
MTOJIOKUTEIBHBIX U
OTPHILIATENBHBIX
YHCell.
Apudmernaeckne
JICUCTBUS

C MOJIOKUTEIbHBIMHU
U OTpULATEIbHBIMU
YHCJIAMHU.

Pelienne TeKCTOBBIX
3a1a4

IIpuBoaAMTH NpPUMeEPHbI UCIIOIB30BAHUS B PEATILHOW KU3HU
MOJIOKUTEIIbHBIX U OTPULIATENBHBIX YUCET.

N300paxaTh 1eTbIe YUCTa, OJ0KUTEIbHBIE U
OTPULATEIIbHBIE YUCIIA TOYKAMU HA YUCIOBOM MPSMOH,
HCI0JIb30BATh YHCIOBYIO MPSIMYIO JJIsI CDABHEHUS YUCET.
IIpuMeHSTH NpaBWJIa CPABHEHMS, YIIOPAA0YHUBATD LIEJIbIC
YHCJIa; HAXOAUTh MOJYJIb YHCIIA.

D®opMyJIMPOBATH MPABUJIA BBIYKCICHUS C MOJIOKUTEIbHBIMU
Y OTPULIATEILHBIMY YUCIaMU, HAXOAUTh 3HAYECHUSA
YUCJIOBBIX BBIPAKEHHM, COAEPKALIUX NEUCTBUA

C MOJIOKUTEJIbHBIMU U OTPUIATEIIbHBIMU YU CIAMH.
IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOXKECHUS

TSt TpeoOpa3oBaHusi CYMM M TIPOU3BEICHUI
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HpeﬂCTaBHGHI/IC JaHHBIX

[IpsimoyrosibHas
cucTeMa KoopJAuHaT
Ha TJIOCKOCTH.
Koopaunatel Touku
Ha IJIOCKOCTH,
adciucca u
OpIvHAaTA.
CronbuaTsie u
KpPYTOBbIE
JUarpaMMbl.
[IpakTrueckas
pabora «IToctpoenue
arpaMm.
Peurenue TekCTOBBIX
3a/1a4, CoAepKaIInx
JAHHBIE,

OO0BSICHATH M MJIIOCTPUPOBATH MOHATHE NPSIMOYTOJIBHOMN
CHUCTEMbBI KOOPAUHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH HA KOOPAUHATHOMN MIIOCKOCTH
TOYKHU M (PUTYPHI 110 3aJaHHBIM KOOpJMHATAM, HAXOAUTD
KOOPJAUHATHI TOYEK.

YuraTth cTO04YaThIE U KPYTOBBIE JUATPAMMBIL;
HHTEPNPEeTUPOBATH JIAHHEIE; CTPOUTH CTOJIOYATHIC
nuarpaMmmbl. Ucnodib3oBath HHGpOpMALINIO,
MPE/ICTABICHHYIO B TAONMUIIAX, HAa AMarpaMMax Jyisl perieHus
TEKCTOBBIX 33J1a4 Y 33724 U3 pealbHON KU3HU

MPEJICTABIICHHBIC

B TaOJIMIaX U

Ha uarpammax
Harysignas reometpusi. [IpsAMOyTroJIbHBIM Pacno3HaBaTh Ha yeprekax, pUCYHKaX, ONMUCHIBATH
@uUrypsl B IpOCTPAHCTBE NapasuieenuIe], nMpaMuly, Ipu3My, HWIUH]IP, KOHYC, IIap, H300paMaTh UX

Ky0, mpu3Ma,
nupamua, KOHycC,
ATUHAD, Tap U
cdepa.
N3obpaxenue

OT PYKH, MOJAEJMPOBATH 13 OyMaru, MiacTUINHA, TPOBOJIOKHU
u ap. [IpuBOAUTH NpUMePbI OOBEKTOB OKPYIKAIOIIETO MHUPA,
uMeroux GopMbl HA3BaHHBIX TEJL.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEPIIIUHA, peOpO, TPaHb,
OCHOBAaHMeE, BbICOTA, PAJUYC U TUAMETP, Pa3BEPTKA.
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IPOCTPAaHCTBEHHBIX
¢duryp. [Ipumepsr
pa3BEPTOK
MHOTOTPaHHHKOB,
IAJIMHAPA U KOHYCA.
[IpakTnueckas
pabota «Co3nanue
MOJIEeNen
IPOCTPAHCTBEHHBIX
buryp».

ITonsarue 00bEMa;

€ IMHUITBI H3MEPEHUS
06béma. O0bEM
MIPSIMOYTOJTHHOTO
napasuIeseumnea,
Ky0a, popmyIibl
00BEMa

N3yuarh, nCnONbB3ys SKCIIEPUMEHT, HAOTIOAEHUE, U3MEPEHNE,
MOJIEJIMPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOIICTBa HAa3BaHHBIX TEJ, BHISIBJISATH CX0CTBA M
Pa3IMYUA: MEXKAY IUPAMUJION U IPU3MOU; MEXKILY
UMIMHAPOM, KOHYCOM U IIapOM.

Pacno3naBatse pa3BEpTKY Napasuieienunea, Kyoa, npusmsl,
nupamMubl, KOHyca, IUIMHIPA; KOHCTPYHPOBATh JaHHBIC
Tena U3 pa3BEPTOK, CO3/4aBaTh X MOJIEIIH.

Co3naBath MoJeJIM IPOCTPAHCTBEHHBIX PUTyp (M3 Oymaru,
IIPOBOJIOKH, TUTACTUIIMHA U JIP.)

H3MepATH Ha MOJeJISIX: UTUHBI pEOep MHOTOIPaHHUKOB,
JMaMeTp 1apa.

BoiBoauTh popmyisry 00bEMa NPSIMOYTOJIBHOTO
napajuiesenunesa.

Boruncasits no popmysiaMm: 00bEM MPSIMOYTOIBHOTO
napasuienenunena, Kyoa; uCrojab30BaTh €IMHULBI H3MEPEHUS
00BbEMa; BBIYMCAATH 00BEMBI TEJ, COCTABIEHHBIX U3 KyOOB,
napajijiesienuneoB; pemarb 3a1a4M C PeaIbHbIMU TaHHBIMU

[ToBTOpEHue, 00001IeHUE,
CHCTEMAaTH3aIs

20

IToBTOpEHue
OCHOBHBIX IMOHSTUI
Y METOJIOB KYPCOB 5
1 6 KJ1acCOB,
00o01IeHne u
CUCTEMaTHU3ALIMS
3HAaHUMN

BbIuncjasiTh 3Ha4YEHUS BBIPAXKEHUI, COAepKaluX
HaTypaJibHbIE, LIEJbIE, TOJIOKUTEIbHBIE U OTPULIATEIbHBIE
YHUCI1a, OOBIKHOBEHHBIE U JAECSITUYHBIE IPOOH, BBIITOIHSTh
npeoOpa3oBaHUsI YUCEI U BBIPAKESHUM.

Bri0upaTh cnmocod cpaBHEHUS YUCET, BBIUUCIICHHUI,
NPUMEHSITh CBOCTBA apU(PMETUUECKUX ACUCTBUI

JUISl pallMOHAIN3alUN BEIYMCIICHUN.
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Pemats 3agaum U3 peaibHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA JIJIs PEIICHUS 3a]1a4 U3 APYTUX
MIPEMETOB.

PemiaTe 3a1a4u pasHbIMHE C1IOC00AMH, CDABHUBATD,
BbIOMPAThH CNOCOOBI PEIICHUS 33/1a4U.

OcyuecTBJIATE CAMOKOHTPOJIb BBIITOIHAEMBIX JEHCTBUHI U
CaMOIIPOBEPKY PE3yIbTaTa BIYUCICHUN

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

170
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OEJEPAJIBHASA PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KITACCAX

NNOACHUTEJBHAS 3AIIMCKA

AnreOpa siBIsieTCS OAHUM U3 ONMOPHBIX KYpCOB OCHOBHOTO OOLIEro 0Opa3oBaHMUS:
OHa oOecreynBaeT M3y4YeHUE JIPYTUX IUCLMIUIMH, KaK €CTeCTBEHHO-HAy4YHOIro, TaK U
TYMAHUTAPHOTO LIUKIJIOB, €€ OCBOEHUE HEOOXOAMMO ISl MIPOJOJKEHUs 00pa3oBaHus U
B TIOBCEJHEBHOM KHU3HU. Pa3zBuTne y 0O0yyarolmuMxcsi Hay4YHbIX MpEACTaBICHUN
0 TIPOUCXOXKJECHUU M CYIIHOCTH aireOpandeckux aOCTpakiuif, croco0e OTpaxeHUus
MaTeMaTUYeCKOW HAyKOW SBJIIGHMM M TPOIIECCOB B MPHUPOJE U OOIIECTBE, POJIH
MaTeMaTUYECKOr0 MOJICIIMPOBAHUSI B HAYYHOM TMO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
(GbOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAYECTB MBIIUJICHUS, HEOOXOIMMBIX
JUIS a[laliTallii B COBpeMEeHHOM I poBoM oO1ectBe. M3yuenue anredpbl ooecreuynBaeT
pa3BUTHE yMEHHUsS HaOJI0/aTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTU MBIILICHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaThH CBOU
JNEUCTBUSL W BBIBOJBI, (PopMynupoBaTh yTBepxkaeHUs. OcCBoeHHE Kypca aireOpsl
obecrnieynBaeT pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOyYarolUXCs: OHU MCIOJIb3YIOT
JNEyKTUBHbIE W HWHIYKTUBHBIE pPaCCyXIACHUsA, OO0O0OIIEHNE U KOHKPETU3AIUIO,
a0cTparupoBanue 1 aHanoruto. O0yueHue aaredpe mpeanoiaraeT 3HaYuTeIbHbIN 00BEM
CaMOCTOATENIbHON JIEATEIbHOCTH 00yYarouuxcs, H0O3TOMY CaMOCTOSITEIbHOE pEelICHUE
3a/1au ABJISIETCS peaau3aiuei e TeIbHOCTHOTO MPUHIIMIA 00yUYeHUS.

B crpykrype mporpammbl yueOHOTO Kypca «Ausredpa» Jjisi OCHOBHOTO OOIIEro
0o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOJUYECKUE JIMHHUU:
«Yucna v BBIYMCIEHUSN, «ANreOpandecKue BhIPAKEHU», « Y pABHEHUS U HEPABEHCTBA,
«DOynkuum». Kaxpmas #u3 3TUX COAEPKATEIbHO-METOAUYECKUX JIMHUKA PAa3BUBAECTCA
Ha MPOTSHKEHUU TPEX JIET U3YyUYECHUS Kypca, B3aUMOJECHCTBYS C IPYTHUMHU €r0 JTUHUSIMHU.
B xozae nzydyenus yaeOHOTO Kypca 00yJaronuMcst MPUXOTUTCS JTOTUYECKH PACCyKIaTh,
UCIIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN SI3bIK. B CBA3M ¢ 3TUM B mNporpammy
y4eOHOro Kypca «Anredpa» BKIIOUYEHbI HEKOTOPHIE OCHOBBI JIOTUKH, MPEICTABICHHBIE
BO BCEX OCHOBHBIX pa3feiiax MaTEMaTUYECKOro 0O0pa30BaHUS M CHOCOOCTBYIOLIWE
OBJIAJICHUIO OOYyYarONUMHUCS OCHOB YHUBEPCAJIBLHOTO MAaTEMaTHUYECKOTO SI3bIKA.
ConeprxatenbHON U CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca « AnreOpay sSBseTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxanue TuHUUA «YHClIa U BBIYUCICHUS) CIIYKUT OCHOBOM JUIsl JaJIbHEHIIErO
U3YYCHUS] MAaTeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIONIUXCS JIOTUYECKOTO
MBIIIJIEHUSI, (OPMHUPOBAHUIO yMEHHUS TOJB30BAThCS  aNTOPUTMAMHU, a TaKKe
IPUOOPETCHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIWMBIX MJI TIOBCEIHEBHOW KU3HHU.
Pa3BuTre TOHATHS O 4YMCIe HAa YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUSI CBS3aHO
C palMOHATILHBIMU U HPPAIMOHAIBHBIMU 4YUCIaMH, (HOPMUPOBAHUEM TIPE/ICTABICHUN
O JICUCTBUTEIBHOM 4YHUCJE. 3aBEPIICHUE OCBOCHUS YHUCJIOBOM JIMHUM OTHECEHO
K cpeaHeMy o01eMy 00pa30BaHHMIO.
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ConepxaHue AByX anreOpandecKux JTUHUN — «AnreOpandecKkue BBIPOKCHHS» U
«YpaBHEHHS W HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYJAFOIIMXCS
MaTeMaTH4YEeCKOro arrapara, HeOOX0AUMOTO JIJIs PEIICHUS 3a]1a4 MAaTEMATUKHU, CMEXXHBIX
NPEIMETOB M TMPAKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHE OCHOBHOTO 0OIIEro
o0pa3oBaHusl y4eOHBIH MaTepHall TPYHNIUPYETCS BOKPYT PallMOHATIBHBIX BBIPaKCHUHU.
AnreOpa JE€MOHCTpPUpPYET 3HAUY€HHE MATEMaTUKH KakK s3blKa JJs TMOCTPOCHHUS
MaTEMaTUYECKUX MOJICJICH, ONMCAHMS MPOIIECCOB U SIBJICHUI peallbHOTO Mupa. B 3amaun
00yueHust anredpe BXOASIT TaKKe JadbHEHIlee pa3BUTHE AITOPUTMUYECKOTO MBIIIIICHUS,
HEO0XOIUMOT0, B YaCTHOCTH, JUISI OCBOEHUS Kypca HH(POPMATUKHU, 1 OBJIa/ICHUE HABbIKAMU
JNEAYKTUBHBIX paccyxkaeHuid. [IpeoOpa3zoBaHne CHMBOJBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUs, CHOCOOHOCTEM K MaTEMaTHYECKOMY TBOPUECTBY.

Conepxanve (QyHKIMOHAIBHO-Tpa)UUECKON JMHUM HAIEJIEHO Ha TOJydeHHUe
oOydJaronmuMucss 3HaHUM O (QYHKIMSIX Kak BaKHEWIIEH MaTeMaTHYeCKOW MOJIenu
JUISl OMIMCAHUSI M UCCJIEI0OBaHUsI PA3HOOOPa3HBIX MPOILIECCOB U SIBJICHUN B MPUPOJE U
obmectBe. M3yuenue marepuania CriocOOCTBYET Pa3BUTHIO y OOYYAIOUIUXCS yMEHUS
UCIIOJIb30BaTh Pa3IMYHbIE BbIPA3UTEIIbHBIE CPEJCTBA SI3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJIMUECKHUE, rpaduuecKkue, BHOCUT BKJIa B (HOPMUPOBAHKE MIPEACTABICHUN O POJIH
MaTE€MaTUKH B Pa3BUTUU IIUBUIIU3AINH U KYJIbTYPHI.

CornacHo yueOHOMY MaHy B 7-9 kiaccax m3ydaercs yueOHbBIH Kypc «Anredpay,
KOTOpPBIN BKJIIOYAET CJEAYIOIIMEe OCHOBHBIE pa3fensl coiepxkanus: «Yucina u
BBIYUCIICHUS», «AJNTeOpavyecKue BhIPAKECHUS», «YPaBHEHUSI U HEPABEHCTBAY,
«DOYyHKIIN.

OOmee 4YMCIO YacoB, PEKOMEHJIOBAaHHBIX ISl HW3Yy4YEHHs Y4eOHOro Kypca
«Anrebpa», — 306 yacoB: B 7 kiacce — 102 yaca (3 yaca B Hezmelnw), B 8§ Kiacce —
102 gaca (3 yaca B Hezento), B 9 kimacce — 102 ygaca (3 gyaca B HeeI0).

COIAEPKAHUE OBYUYEHUA

7 KIIACC
Yucaa v BbIYUCTICHUA

JpoOu 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEXO0]T OT OJHOU (POPMBI 3amucH Jpodei K
npyroi. IloHATHE panMOHAIBHOIO YHMCIIA, 3alUCh, CPaBHEHHE, YIOPAIOYMBAHUE
paloHaNbHBIX unced. ApupMeTHUYEeCKHe NEUCTBUS C palOHAIbHBIMU YHCIAMHU.
Peienue 3aay u3 peanbHON MPAKTUKHU HA YaCTH, HA APOOH.

CreneHb C HaTypaJbHbIM [IOKa3aTeleM: OIpejelieHue, mpeoOpa3oBaHUE
BBIPDAKEHUII Ha OCHOBE OMNPENENECHHs, 3alHuch OOAbIIMX uuces. [IpomeHTsl, 3amuch
IPOLEHTOB B BHJE ApoOM M JpoOM B BHUAE IMPOLEHTOB. TpH OCHOBHBIE 33Jaud Ha
IPOLIEHTHI, pELIEHUE 334 U3 PEAJIbHON IPAKTUKH.

[IpruMeHeHnE TTPU3HAKOB JIEIMMOCTH, PA3JIOKEHHE HAa MHOXKHUTEIN HATypPaJIbHBIX
YHUCE.

PeanbHble 3aBUCMMOCTH, B TOM YHCIIE NpAMasi U 00paTHask IPONOPLUHUOHATIBHOCTH.
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AJiredpanyecKue BbIPaKeHHUs

IlepemMeHHbIE, YHMCIIOBOE 3HAYEHUE BBIPAKEHUS C IEpeMEHHOW. JlomycTumsle
3HaYeHUs] NEepeMeHHbIX. [IpeacTaBiieHue 3aBUCUMOCTH MEXAY BEJIMYMHAMHM B BHJIE
¢opmyinbl. Beruncnenus no ¢opmynam. IIpeobpazoBaHue OyKBEHHBIX BBIPAKEHUM,
TOKJIECTBEHHO PaBHbIE BBIPAXKEHUS, IIPaBUJIAa MPe0oOpa30BaHUS CYMM U NPOU3BEIACHMI,
IPaBUJIa PACKPBITUSI CKOOOK U NMPUBEACHUS MTOJOOHBIX CIAaraeMblIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM [TOKa3aTEIEM.

OpHounensl u MHorowjeHel. CreneHb MHorousjaeHa. Clo)keHHE, BBIYUTAHUE,
YMHOKE€HHE MHOTIOWIEHOB. POpMyJibl COKPAIIEHHOIO YMHOYKEHHUS: KBagpaT CyMMBbI U
KBajgpar paszHocTH. PopMyiia pa3HOCTH KBaapaToB. Pa3noxkeHHe MHOTOWIEHOB Ha
MHOXKHTEH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOPEHb ypaBHEHUS, TMpaBWia NpeoOpa3oBaHUs ypaBHEHWUS,
PaBHOCHUIIBHOCTh YPAaBHEHU.

JInHenHoe ypaBHEHHUE C OJTHOW NIEPEMEHHOM, YNCIIO KOPHEW JIMHEMHOIO YpaBHEHUS,
pelieHue JMHENHbIX ypaBHeHUW. COCTaBJIEHHE YpaBHEHUW IO YCIOBHIO 3aJayM.
Penrenune TeKCTOBBIX 3a/1a4 C TOMOIIBIO YPAaBHEHUH.

Jluneiitnoe ypaBHEHHE C JABYMsl TNepeMeHHbIMH U ero rpaduk. Cucrema AByX
JMHENHBIX YpaBHEHUH ¢ IByMs TIEpeMEeHHBbIMU. Perienne cuctem ypaBHEeHUIH CIIOCOOOM
IIOACTAHOBKHU. [ [puMepsl pelieHust TEKCTOBBIX 3a/]1a4 C IIOMOILBI0 CUCTEM YPABHEHUMU.

DyHKIUU

Koopaunara Touku Ha npsamoil. YuciioBble NPOMEKYTKH. PaccTosiHue Mexny 1ByMs
TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyrosibHas cucteMa koopauHat, ocu Ox u Oy. AGcuycca U OpJIMHAaTa TOYKH
Ha KOOpAMHATHOW TuiockocTu. Ilpumepsl rpadukoB, 3agaHHbix (popmynamu. UreHue
rpadukoB peasibHbIX 3aBHcuMocTel. [lonsatue Pynkiuu. I'paduk ¢pynkuuu. CoiicTBa
¢Gynxunii. Jluneitnas QyHnkuus, e€ rpaduk. I'papux bynknun y = |x|. I'paduueckoe
pelLICHUE JUHENHBIX YPABHEHUN U CUCTEM JINHENHBIX YPABHEHUM.

8 KITIACC
Yuciia 1 BbIYUCICHUA

KBaapatHbiii kopeHb u3 yncia. [lonstue 00 uppamoHaaibHOM ymcie. [leciTuuHbie
OpUOIMKEHUsT HppaluMoOHaIbHBIX yucen. CBoiicTBa apu(METHUECKUX KBaJpaTHBIX
KOpPHEH U UX NPUMEHEHUE K MPeoOpa30BaHUIO YUCIIOBBIX BHIPAXKEHUI U BBIUHUCICHUSIM.
JlercTBUTENBHBIC YUCIIA.

CreneHs ¢ 1eNIBIM NIOKa3aTeneM U €€ cBoicTBa. CTaHaapTHAS 3alliCh YUCIIA.

Asire0OpanyecKue BbIPasKeHUsI
KBanpaTHblii TpEXUiEeH, pa3ioKEHUE KBAJAPATHOTO TPEXUJIEHA HAa MHOXKHUTEIU.
Anrebpanyeckast Apods. OCHOBHOE CBOMCTBO anredpanyeckoil npodu. Cioxenue,
BbIUMTAaHUE, YMHOXKCHHUE, JIETICHHUE alreOpanueckux qpooeil. ParirionanbHble BEIpayKEHUS
U UX NpeoOpa3oBaHUeE.
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YpaBHeHUA M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyiia KOpHEM KBaJpaTHOro ypaBHeHHs. Teopema
Buera. Pemienne ypaBHEHUN, CBOASAIIMUXCS K JIMHEMHBIM U KBaapaTHbIM. [Ipoctenimme
JIPOOHO-pallMOHAIbHBIC YPaBHEHHUS.

['paduueckas uHTEprHpeTanusi yYpaBHEHHM C JABYMsI TNEPEMEHHBIMH M CHCTEM
JIMHEVHBIX YPABHEHUM C ABYMsI IIEpEMEHHBIMU. [[puMepsl pelenust CHCTEM HEJTMHENHBIX
YPaBHEHUM C IBYMsI [IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 alreOpanyeckuM CriocoOOM.

UucnoBble HEPABEHCTBA M HMX CBOMCTBA. HepaBEeHCTBO C OJHOW NEPEMEHHOM.
PaBHOCHMIBHOCTE HEpaBEHCTB. JINHENHBIE HEPABEHCTBA C OJHOM NepeMeHHON. CHCTEMBI
JIMHEVHBIX HEPABEHCTB C OJTHOU NIEPEMEHHOM.

DOyHKUMH

[Touarue ¢ynkuuu. OOIACTh ONpeNETICHUS U MHOXKECTBO 3HAYEHUU (PYHKIUU.
Crioco6bl 3a1aHus QYHKITHIA.

I'padux pynkumu. Yrenue cBoicTB pyHKIMM no €€ rpaduky. [Ipumeps! rpagukos
GyHKINNA, OTpaXKaroIUX pealbHbIe MPOIECCHI.

@DyHKIMH, ONUCHIBAIOLIUE MPSMYIO K 00paTHYIO MPONOPIUOHAIbHBIE 3aBUCUMOCTH,
ux rpapuxn. yskuun y = x°, y = x°, y =Vx, y=|x|. I'paduueckoe perieare ypaBHeHU NI
Y CUCTEM YPAaBHEHUH.

9 KNIACC
Yucii1a v BbIYUCICHUSA

PanyonanbHbple 4HMClIa, WPpPALMOHAJIbHBIE 4YHUCIA, KOHEYHbIE U OECKOHEYHbIE
JecATUYHbIE TpoOU. MHOXKECTBO JE€HCTBUTEIBHBIX YUCEN, EUCTBUTENbHBIE YHCa KAK
OECKOHEUHbIE JECATHUYHbIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEMCTBUTEIBHBIX YHCEII U KOOPAUHATHOU IIPSIMOU.

CpaBHeHue NENCTBUTEIBHBIX qucen, apupmeTHiecKue NENUCTBUSA C
JNEUCTBUTEIIBbHBIMU YUCIIAMU.

Pa3smepsl  OOBEKTOB  OKPYXKAIOIIETO0  MHpa, JUIMTEIBHOCTh  IPOLIECCOB B
OKPY>KaroLeM MUpeE.

[IpubnukéHHOE 3HAYEHHE BETUYUHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yucell. [Ipuknaka u oeHka pe3yjabTaToB BBIUYHACICHUN.

YpaBHeHUs M HEPABEHCTBA

JlunentHoe ypaBHeHue. PemeHue ypaBHEHUN, CBOIAIIMXCSA K JIMHEHHBIM.

KBanparnoe ypaBHenue. PemieHne ypaBHEHUN, CBOISAIIMXCS K KBAaJPAaTHBIM.
bukBanparHoe ypaBHeHue. lIpumepsl pemieHHss ypaBHEHUW TPETbEd W YETBEPTOU
CTEIEHEH Pa3I0KEHUEM Ha MHOKUTENU.

Pemenne apoOHO-paliioOHANBHBIX ypaBHEHWH. PerneHne TEKCTOBBIX —3a1ad
anredpanvyeckuM METOJIOM.

VYpaBHeHHE C JByMsl TMEpPEeMEHHBIMH M ero rpaduk. Pemenue cuctem IByX
JIMHEVHBIX YPABHEHUM C IByMs IIEPEMEHHBIMU. Perienne cucTeM AByX ypaBHEHUM, OAHO
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U3 KOTOPBIX JMHEHHOE, a JIpyroe — BTOpPOM creneHu. | 'paduueckas WHTEpPIpETAIHS
CHUCTEMBI YPAaBHEHUH C JIByMs IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1au aareOpandecKuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM TNIEpeMEHHOM. Pemenue cucrem
JMHENHBIX HEPABEHCTB ¢ OJHOM nepemeHHoM. KBanpaTHbeie HepaBeHCcTBA. ['paduueckas
WHTEPIIPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMHU.

DyHKIUU
KBanpatuunas pynkuus, e€ rpadux u cBoiictpa. [lapaboiia, KoopIUHATHI BEPIITUHBI
napabobl, 0Ch CAMMETPHH TTapadOJIbI.
Ipapuxu dynkimit: y = £Ax, y= Ax+b, y = g_, y=x3y= \/x,_y = |x],
X

U UX CBOMCTBA.

YucioBbIC N10CJIE10BATEILHOCTH U MPOrPecCcUm

IloHATHE YHCIIOBOM  MOCHEAOBATEIBHOCTU. 3aJaHUE  MOCIENOBATEIBHOCTH
peKyppeHTHOM (hopmyoit u popmyIioit n-ro wieHa.

ApubdmMernueckass u TeoMeTpudeckas mporpeccur. DopMmysibl n-TO YIeHA
apu(pMETUYECKON U T€OMETPUUECKOMN MPOTrpeccuii, CyMMbI IEPBBIX 71 YJIEHOB.

N300pakenre 4wieHOB apu(MEeTUIECKOW U T€OMETPUIECKOM MPOTPECCUil TOUYKAMHU
Ha KOOpPJIWHATHOM IIJIOCKOCTH. JIMHEHWHBIM M SKCIOHEHIMAIbHBIM pocT. CIIOXKHBIC
ITPOLICHTHI.

HPEAMETHBIE PE3YJIbTATHI

[IpenmeTHble  pe3yibTaThl  OCBOGHHMS  HIpOrpaMMbl  y4yeOHOro  Kypca
K KOHIly oOy4yeHus B 7 Kjacce:

Yuciia v BbIYUCICHUS

BBITIONIHSTE, COYeTast YCTHBIC M TUChbMEHHBIC IPHEMBI, apU(METUYECKHUE TCUCTBUS
C palMOHATHLHBIMH YHCTIAMHU.

HaxonuTth 3Ha4eHUs! YUCIOBBIX BBIPAKEHHM, TPUMEHITh pa3HO00pa3HbIE CIIOCOObI
U NPUEMBI BBIYUCIICHUS 3HAUEHUM APOOHBIX BBIPAKEHUH, COAEPKAIIMX OOBIKHOBEHHbIE
U JIECSITUYHBIE APOOH.

[lepexomuts OT oAHON (HOPMBI 3amMCH YUCEd K JApyrod (mpeoOpa3oBBIBATH
JECATUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH
B OECKOHEUHYIO JCCATUYHYIO IPOOH).

CpaBHUBATH U YIIOPSIOYMBATH PAllMOHATBHBIC YHCIIA.

OKpyTsTh YHUCIIa.

BbBIMONHATS NMPUKUAKY W OLIEHKY pe3yjibTaTa BBIYUCICHHUM, OIEHKY 3HAYEHUU
YHUCJIOBBIX BBIpAKEHUN. BBIMONHATH AEUCTBUS CO CTENEHSMU C HaTypalbHBIMU
MOKa3aTeJSIMHU.

[IpuMeHsATh TpPU3HAKU JETUMOCTH, Pa3JIOKEHHE HAa MHOXHUTEIH HATypaJlbHbIX
YuUCenl.
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PemmaTh IpakTHKO-OpPUEHTUPOBAHHBIC 32124, CBSI3aHHBIC C OTHOIIICHUEM BEJIMYHH,
IPOIOPIMOHAILHOCTRIO  BEJIWYUH, MPOICHTAMH, HMHTEPIPETUPOBATh PE3YJIbTaTh
pelIeHHs 3a1a4 ¢ yIETOM OINPaHHYCHHM, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBIX
OOBEKTOB.

AJiredpanyecKue BbIPaKeHHUs

Hcnonb30oBaTh alreOpanyeckyrd TEPMUHOJIOTHMI0 M CHMBOJIUKY, NPHUMEHSTh €€
B IIPOLIECCE OCBOEHMSI Y4EOHOT0 MaTepuania.

Haxonute 3HaueHuss OyKBEHHBIX BBIPQKEHUH TMpU 33JaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BomonusaTe npeoOpa3oBaHUs LIETIOTO BBIPAKEHUS B MHOTOWIEH MPUBEICHUEM
N0JI00HBIX CJIAra€MbIX, PACKPHITHEM CKOOOK.

BbINONHATE YMHOXEHHE OJHOYJIEHA HA MHOTOWIEH U MHOI'OYJIEHA HA MHOTOYJIEH,
OPUMEHATH (POPMYJIbI KBapaTa CyMMbI M KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh pa3IoKEHUE MHOTOWICHOB Ha MHOXHUTENH C IOMOUIBIO BBIHECEHHUS
3a CKOOKM OOIINEro MHOMHUTENs, TPYNIHPOBKU CJIaraeMbIX, MNPUMEHEHHsS (Hopmy
COKPAILLEHHOIO YMHOXKEHHS.

[IpumeHnsATh npeoOpa3oBaHUs MHOTOWICHOB Il PEIICHHS pPa3iIUMYHbIX 3a]ad
U3 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEAJIbHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C€ HATypaJdbHBIMU  IIOKa3aTEIsMU UL
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUs ¥ HEPABEHCTBA

PemaTe nuHeliHbIE ypaBHEHUS ¢ OAHON IEPEMEHHOM, IIPUMEHSIS [IPaBUIIA IEPEX01a
OT HCXOJHOIO ypaBHEHHs K PaBHOCUIBHOMY eMy. IIpoBepsTh, SBISETCS U YHUCIO
KOPHEM ypaBHEHUS.

[IpumensaTe rpaduyeckue METOJbl MPH PEIICHUHM JMHEWHBIX YpaBHEHUH U HX
CHUCTEM.

[TopOupaTe npuMepkl Map YUCE, SIBISIOUUXCS PEIICHUEM JIMHEWHOTO YpaBHEHUS
C ABYMsI IIEPEMECHHBIMU.

CrtpouTh B KOOPIMHATHOW IUIOCKOCTH TpadUK JUHEHMHOrO YpaBHEHHUS C ABYMs
EPEMEHHBIMM, MOJIB3YSACh IPaPUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPaBHEHU.

Pemars cucTembl IBYX JIMHEMHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU, B TOM YHCJIE
rpaduyecku.

CocTaBnsATh U pemarh JJUHEWHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUN
[0 YCIOBHUIO 3aJaud, HUHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a1ayd
IIOJIyYEHHBIN PE3YJIbTaT.

DOYyHKIUU

N3o0pakaTh Ha KOOPAMHATHON NPSAMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAWHATaM, Jy4d, OTPE3KH, WUHTEPBajbl, 3alKCHIBATH YKCIIOBBIE MPOMEKYTKH Ha
anreOpandecKoMm s3bIKe.

OTMeuaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH IO 33JJaHHBIM KOOPJIMHATAaM, CTPOUTH
rpaduku TuHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKIMH Y = |X|.
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OnuceiBaTh ¢ MOMOIIBIO (PYHKIMIA W3BECTHBIE 3aBUCUMOCTU MEXY BEJIMYMHAMMU:
CKOPOCTb, BPEMsI, PACCTOSIHHE, LIEHA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTEIBLHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHne GyHKINUU MO 3HAYCHUIO €€ apryMeHTa.

[lonumaTte rpadpuyeckuili cHoco0 MpeACTaBICHUS W aHaliu3a HWH(OpManuu,
U3BJIEKaTh U MHTEPIPETUPOBaTh MH(pOpMaLMIO U3 TpaUKOB PEAbHBIX IPOLECCOB U
3aBUCUMOCTEMN.

[IpeameTHbIe pe3yJbTaThl OCBOCHUS MPOrpaMMbl Y4YeOHOro Kypca K KOHILY
o0yueHus B 8 Kjacce:

Yuciia 1 BbIYHCIEHUS

Hcnonb30BaTh HadalbHBIE MPEICTABICHUS O MHOYKECTBE JACHCTBUTEIIBHBIX YUCEI
JUIS CPaBHEHMS, OKPYTJICHMS W BBIYUCJICHUM, HM300pakaTh JCHCTBUTENIBHBIC YHCIIA
TOYKaMH Ha KOOPJAMHATHOMN NPSIMOM.

[IpumensaTy moOHSATHE apUPMETHUUYECKOrO  KBAJPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHHM, WCHOJb3ys TIPU HEOOXOAMMOCTH KaJIbKYJISITOP, BBITIOITHATH
npeoOpa3oBaHusl BBIPAXKECHUM, COAEpKAIIMX KBaJpaTHbIE KOPHH, HUCIOJIL3Ysl CBOMCTBA
KOPHEH.

Hcnonb30BaTh 3amucy OOJBIINX W MAJIbIX YHCEII C TIOMOIIBIO ACCATUYHBIX ApoOei
U creneHei uucia 10.

AJiredpanyecKue BbIPaKeHHUs

[IpyMeHSTh MOHSTHE CTETICHHU C LIEIBIM MOKa3aTesIeM, BBIIOJIHATH MPeoOpa3oBaHuUs
BBIPAKEHUI, COICPKAIIUX CTEIEHU C LEIbIM ITOKA3aTENEM.

BBINONHATE  TOXKIECTBEHHBIE IPEOOpPA30BaHMs  PALMOHAIBHBIX  BBIPAKECHUM
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOYJIEHAMU U aNreOpandyecKuMu Apo0siMu.

PacknanpiBaTh KBaIpaTHBIA TPEXWIEH HA MHOXKHUTEIH.

[IpumensaT TpeoOpa3oBaHUs BBIPAKEHUA MJIs PELICHUS pPa3JIMYHBbIX 33734
U3 MaTEMATHKH, CMEXXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEWHBIC, KBAaJpaTHbIE YPABHEHUS W PALUOHAIBHBIE YpPABHCHMUS,
CBOJISIIIIMECS K HUM, CUCTEMBI ABYX YPABHEHUU C JIByMs IEPEMEHHBIMU.

[IpoBoaKTE MpPOCTENIINE UCCIENOBAHUSI YPABHEHUN U CUCTEM YPaBHEHHUH, B TOM
Yyucjae C NpUMEHEHHEM TpauyecKuX MpeJCcTaBlIeHU (yCTaHABIMBAaTh, HUMEET JIH
YPaBHEHHE WIIM CUCTEMA YPABHEHHI PEILICHHUS], €CJIM UMEET, TO CKOJIBKO, U ITPOUEE).

[lepexoauTh OT CIOBECHON (POPMYIHPOBKH 337auM K €€ alredpanyeckod Mojaelu
C IIOMOIIBI0 COCTABJICHUS YPAaBHEHUsI WIM CHUCTEMBl YpPaBHEHUW, WUHTEPIIPETUPOBATH
B COOTBETCTBUHU C KOHTEKCTOM 33]1a4d MMOJIyYECHHBIN pEe3yJIbTar.

IIprumeHATh CBOMCTBA YHUCIOBBIX HEPABECHCTB I CPaBHEHUs, OLICHKH, PEIIATh
JMHEWHbIC HEPABEHCTBA C OJHON TMEPEMEHHOM M WX CHUCTEMBI, JaBaTh rpadHUuecKyio
WJUTIOCTPALMI0 MHOYKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DOYyHKIUU

[loHnMaTh M UCHOJB30BaTh (PYHKIMOHAIBHBIE MOHATHS U A3BIK (TEPMUHBL,
CUMBOJIMYECKHE OOO03HAUYCHHMS), ONPEACNATh 3HaueHWe (YHKIMU 1O 3HAYCHUIO
apryMeHTa, ONpeAeNsiTh CBOMCTBA GYyHKIUU 1O €€ rpaduKy.

CtpouTts rpaduku 37eMeHTapHbIX (QYHKIUH BUIA:
y="_,y=x%y=x%y= \/x,_y = |x|, onmuceIBaTH CBO¥CTBA YKCIOBON (DYHKIIMH

X

1o e€ rpaduky.

[IpeameTHbIe pe3yJbTAaThl OCBOCHUS MPOrpaMMbl Y4YEOHOrO0 Kypca K KOHILY
o0yueHus B 9 KJacce:

YucJia 1 BbIYHCIEHUS

CpaBHHBATH U yIIOPSAI0YMBATH PAMOHAIBHBIE U UPPALIMOHAIIBHBIC YUCTIA.

Breimonuare apudmeTrnyeckue JIEUCTBUS C PAMOHAIBHBIMH YHCIIAMH, COYETas
YCTHBIE W TIMCbMEHHBIE MPUEMBI, BBIMOJHATH BBIYUCICHUS C UPPALUOHAIBHBIMU
YHUCIaMHU.

Haxonuths 3HaueHUsI CTENEHEW C LENbIMU MOKA3aTEeISIMA U KOPHEU, BBIUMCIISTH
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyraiaTh  JI€UCTBUTEIbHBIC YHUCJA, BBINOJHATH NPUKUIKY  pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHHs M HEPABEHCTBA

Pemlare nuHENHBIE W KBAaJpaTHBIC YPABHEHUS, YPAaBHEHUsS, CBOIALIMECS K HHUM,
npocrenime ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemats cucTemMbl IByX JTMHEHMHBIX YPABHEHUM C IBYMS NIEPEMEHHBIMU U CHCTEMBI
JByX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SBIACTCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3a1auu AJIreOpandeckuM CIiocoOOM C IMOMOIIBIO COCTABIICHUS
YPaBHEHUS WM CUCTEMBI JBYX YPABHEHUH C IBYMsI [IEPEMEHHBIMU.

IIpoBOAUTE MpPOCTEUIINE UCCIECAOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUM, B TOM
Yuciae ¢ NPUMEHEHUEM TrpapuuecKuX MNpeACTaBlIeHUN (yCTaHABIMBAaTh, MMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILIEHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

PemaTe nuHelHbIE HEPAaBEHCTBA, KBAIpaTHbIE HEPABEHCTBA, N300paXkaTh PELICHUE
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alMChIBATh PELIEHUE C IOMOIIBI0 CUMBOJIOB.

Pemare cucteMsl JMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAOIIUE
KBa/IpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHHUE CUCTEMbl HEPABEHCTB Ha UYHCIOBOU
IPSIMOM, 3aIIMCBIBATh PELIEHUE C IOMOLIBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHBIX 3a4a4.

DOyHKIUU
PacrioznaBath  (yHKIMM  M3y4YeHHBIX BHJIOB. [loKa3piBaTh CXeMaTUYECKU
pAcHoOI0KEHUE HAa KOOPAMHATHOW IJIOCKOCTH TpadukoB (YHKIMH BUAA: Y = £x,

i —

y=Ax+by=""_ y=al+bx+c,y= 23, y= Vx, 7= |x| B 3aBucumoctu
X

OT 3HaYeHUM KOA(PUIIMEHTOB, ONTUCHIBATh CBOMCTBA (PYHKIIUH.
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Ctpouth W u300pakaTh CXEMATUYECKH TpaPUKHd KBAIPATUYHBIX (PYHKIIHA,
OMHCHIBATh CBOMCTBA KBAIPATUIHBIX (QYHKIIUN IO MX Tpadukam.

Pacro3naBath KBagpaTWyHyr QYHKIUIO 10 (HopMyse, TPHUBOIUTH MPUMEPHI
KBQIPAaTUYHBIX (YHKIUHA U3 peaTbHOM KU3HU, PU3UKHU, TEOMETPHH.

YuciioBbIe 0CJIE10BATEJIbHOCTH H IIPOTrPECCHH

Pacno3HaBaTh apu(p)METHUECKYIO U T€OMETPUUECKYIO NMPOTrPECCUM NPU Pa3HBIX
croco0ax 3agaHusl.

BbINOTHATE BBIYMCIIEHUS € UCIIOJIB30BAHUEM (POPMYJI N-TO WieHa apu(pMeTHIECKON
Y TEOMETPUYECKOM ITPOTPECCHI, CYMMBI IIEPBBIX N WICHOB.

N300paxkath WieHbI OCIEA0BATENbHOCTH TOUKAMU HA KOOPIUHATHOMN MIIOCKOCTH.

Pematp 3aaun, CBSI3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEILHOCTSIMU, B TOM UYHUCIIE
3aJ]a4M U3 peabHOM KU3HHU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, HUPPOBBIX TEXHOJIOTUI).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
HanmenoBanue paznena [KonuyecTBo OcHoBHOE OcCHOBHBIE BUJIBI ACSATEIBHOCTUA O0YUYAIOIIUXCSI
(Temsl) Kypca 4acoB COACPIKAHUE
Uucna v BBIYMCICHHUS. 25 [lonsTne CucreMmaTu3upoBaTh M 000ralaTh 3HAHUSA
PanronanbHbIe yncia paIMoHaIbHOTO YUCa. | 00 OOBIKHOBEHHBIX M JIECITHUHBIX IPOOSIX.
Apubmerndeckue CpaBHUBATH M YHOPSIA0YMBATH APOOH, MpeoOpa3oBbIBas
JIEHCTBUS IpY HEOOXOIUMOCTH JIECSITHYHBIE IPOOH B OOBIKHOBEHHBIE,

C pallMOHAIbHBIMU
yucnamu. CpaBHEHHE,
YIOPSAIOUMBAHUE
palMOHAIBHBIX YUCEN.
Crenenb

C HATypaJbHbIM
MIOKAa3aTeJIEM.
Pemenne oCHOBHBIX
3a/1a4 Ha Jpoou,
MPOLICHTHI

U3 peAIbHOU
MPaKTUKHU.

[Ipu3Haku 1enTMMOCTH,
Pa3JIOKEHUS

Ha MHOKUTEJIN
HaTypaJIbHBIX YHCEIL.

OOBIKHOBEHHBIE B JIECATUYHBIE, B YACTHOCTU B OECKOHEUHYIO
JECATUYHYIO IPOOb.

IIpuMeHATH pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI
BbIYMCJICHHUS 3HAYCHUI JPOOHBIX BbIPAKeHMH,

coJiep Kalnx OOBIKHOBEHHBIE U IECATUYHBIE APOOH:
3aMEHATH MPHU HEOOXOIUMOCTHU JAECITHUHYIO IPOOH
OOBIKHOBEHHOHW M OOBIKHOBEHHYIO JIECATUYHON, IPUBOIUTH
BBIpaKEeHHE K hopme, HauboJee y100HOM /17151 BRIYUCTICHUH,
npeoOpa3oBbIBATh APOOHBIE BHIPAXKEHUS HA YMHOXKEHUE U
JICJICHUE IECATUYHBIX JpOo0eH K JEHCTBUAM C LIETBIMU
YHCITIAMH.

IIpuBoaUTH YK cI0BbIe U OYKBEHHbIE PUMeEPHI CTETICHH
C HaTypaJbHBIM MOKa3aTeIeM, OOBICHSSA 3HAUCHHUSI
OCHOBAHMSI CTENIEHH U IOKA3aTeNs CTENEHU, HAXOAUTh
3Ha4YCeHUs CTeNeHel Buaa a” (a — moboe paluoHaIbHOE
YHCII0, 1 — HATYPaJIbHOE YHUCIIO).

45



®denepanbHas padouas nporpamma | Maremaruka. 5—9 kinaccel (0a30BbIH YPOBEHB)

PeasibHbIC
3aBUCUMOCTH. [Ipsimas
u oOpaTHas
MIPOMOPIUOHAIIBHOCTH

IHoHMMAaTh CMBICT 3aMMKCH OOJBIINX YUCEN C TOMOIIBIO
JECATUYHBIX JIpoOeit u cTeneHel uncia 10, npuMeHsaTh ux
B peaJIbHBIX CUTYaIlUsX.

IIpuMeHATH TPU3HAKY ACIIUMOCTH, PA3JIOKEHUS Ha
MHOKUTEIN HaTypalbHbIX YHCEIL.

Pemarts 3a1a4u Ha 4acTH, NPOIEHTHI, MPOMOPIINH,

Ha HaXxO0XKJIeHUE ApoOu (TIPOIIEHTa) OT BEJIMUUHBI U
BEJIMYMHBI IO €€ IpoOu (MPOIEHTY ), ApoOu (TIPOLIeHTA),
KOTOPBIN COCTABJISIET OJIHA BEJIMYMHA OT JPYTOM.
IlpuBoauTH, pa3éupaTh, OLEHUBATH PA3INYHbBIC PEIICHHUS,
3aIlMCH PEIICHU TEKCTOBBIX 3a]1a4.

Pacno3naBaTh 1 00BSICHATB, ONIUPASICh HA ONPEACIICHUS,
MIPSMO MPOTIOPIUOHATBHBIC U 00PATHO MPOTOPIIUOHATHHBIC
3aBUCUMOCTH MEX]ly BEJIMYMHAMU; IPUBOAUTH MPUMEPbI
ATUX 3aBUCUMOCTEH U3 peaibHOTO MUPA, U3 JPYTUX YIEOHBIX
MPEAMETOB.

Pemath npakTUKO-OpHUEHTUPOBAHHBIE 33/1a41 Ha IpO0OH,
MPOIICHTHI, PSIMYIO0 U 0OPAaTHYIO TTPONOPIIUOHATIEHOCTH,
PONOPLIUU

AnreOpanueckue
BBIPKCHUS

27

bykBeHnHbIe
BBIPAKCHMUSL.
[TepemenHbIE.
Jonmyctrmblie
3HAYCHUS
IIEPEMEHHBIX.
DOopMyIBI.

OBaajerpb anredpanyecKoil TEPMUHOIOTHEN U CUMBOJIUKOM,
NPUMEHSTh €€ B IPOLIECCE OCBOCHUS YUeOHOr0 MaTepuara.
HaxoauTh 3HaueHnss OYKBEHHBIX BRIPAKEHUN TIPU 33/IaHHBIX
3HAUYCHUSAX OYKB; BBIMOJHATH BEIYUCICHUS TTO (hOPMYJIaM.
BoinosHaTh TpeoOpa3oBaHus 11€JI0I0 BRIPAKECHUS

B MHOTOYJICH NMPUBEACHUEM MTOJOOHBIX ClIaracéMbIX,
PacKpbITHEM CKOOOK. BBINOJHATH YMHOKEHUE OJHOUJICHA
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[IpeobOpazoBanue
OYKBEHHBIX
BBIPAKCHU,
pacKkpbITHE CKOOOK 1
NPUBEJICHHE

MOJOOHBIX CJIaracMBbIX.

CBolicTBa CTCIICHU
C HAaTypaJbHbIM
MoKa3aTeJieM.
MHOro4JeHBbI.
Cnoxxenue,
BBIYHUTAHUE,
YMHOXKEHHUE
MHOT'OYJICHOB.
DopmyJibl
COKpAILEHHOI'O
YMHOKEHHS.
Paznoxenue
MHOTI'OYJICHOB
Ha MHOXXUTEIU

Ha MHOT'OYJIEH ¥ MHOT'OYJIEHa HA MHOTOWIECH, IPUMEHSATh
(dhopMyIIBI KBaJipaTa CyMMBI M KBaJpaTa pa3HOCTH.
OcyuecTBJISATH PA3I0KEHNE MHOTOUJICHOB Ha MHOKUATEITH
NyTEM BBIHECEHHUSI 32 CKOOKU 0OIIEr0 MHOXKHUTENS,
npuMeHeHus: HOPMYJITbI pa3HOCTU KBAAPATOB, (HOPMYJTT
COKPAILIEHHOTO YMHOKEHHS.

I[IpumensaTs npeoOpa3zoBaHuE MHOTOUJICHOB JIJIsl PEIICHUS
Pa3TUYHBIX 337a4 U3 MAaTEMATHKH, CMEKHBIX MTPEMETOB,
W3 PEaIbHOU MPAKTHUKH.

3HAKOMUTBCS € HCTOPHE pa3BUTHA MATEMATUKU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHuUe, ITpaBuia
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCUIIBHOCTh
YPaBHECHHUHU.
JInnenHoe ypaBHeHHE

PemaTe 1MHEHHOE YypaBHEHUE C OJHOM IIEPEMEHHON,
NMPHUMEHASA NMPaBUJIA [IEPEX0]a OT UCXOAHOTO YPaBHEHHUS

K PaBHOCUJIBHOMY €My Oouiee npoctoro Buaa. Ilposepsars,
ABJISICTCS JIU KOHKPETHOE YKMCIIO KOPHEM YPaBHEHUS.
IMoxOupaTe npuMepsbI Hap YUCEI, SBISIIOLUXCS PELIEHUEM
JIMHEWHOT'0 YPAaBHEHUS C ABYMs [IEPEMEHHBIMU.
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C OJTHOM NMEPEMEHHOM,
pEIICHUE JIMHEUHBIX
ypaBHeHU. Pemenue
3a/1a4 C MOMOUIBIO
YPaBHEHUM.

JIunerHoe ypaBHEHUE
C ABYMsI
MEPEMEHHBIMU U €TI0
rpaduk. Cucrema AByX
JIMHEWHBIX YPaBHEHUN

CTpouth B KOOPIMHATHON IJIOCKOCTH IpauK JIMHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIb3YSICh TpadUKoM,
NPUBOJUTH NPUMeEPHI PELICHUS YPABHECHUS.

HaxoauTth pemienue CUCTEMBI JBYX JIMHEUHBIX YPaBHEHUIN
C ABYMs IIEPEMEHHBIMU.

CocTaBisATh U peliaTh YPaBHEHUE WU CUCTEMY
YPaBHEHMH 110 YCIOBUIO 3a/1a41, UHTEPIIPETUPOBATD

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4{ IMOJTyYECHHBIN
pe3yJibTar

C IByMS
MEePEMEHHBIMU
Koopaunate! 1 rpadukm. 24 Koopaunara Touku HN300paxkaTh Ha KOOPAMHATHOU MPSIMON TOUYKH,
DyHKIMU Ha IpAMOKr. UHCIOBBIE | COOTBETCTBYIOILIME 3aIAHHBIM KOOPAUHATAM, JIY4YU, OTPE3KH,
MIPOMEXKYTKH. WHTEPBAJIBL; 3aMUCHIBATh UX HA AIreOpandeckoM si3bIKe.

PaccrosHue mexay
JIBYMsI TOUKaAMU
KOOPAUHATHOM
IIPSAMOM.
[IpssmoyronbHas
CUCTEMa KOOPAUHAT
Ha MJIOCKOCTH.
[Tpumepsl rpaduKoB,
3aJIaHHBIX
dbopmynamu.

OTMeuyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO
3aJIaHHBIM KOOPJAMHATAM; CTPOUTH I'Pa(hUKU HECTOKHBIX
3aBHUCHUMOCTEH, 3a1aHHBIX (HOpPMYJIaMU, B TOM YHCIIE

C TIOMOIIBIO ITU(POBBIX JTAOOPATOPHUH.

I[IpuMeHSATH, U3y4YaTh MPEeUMYIIECTBA,
HHTEPNpPeTHPOBATH I'paduuecKuii cnocod npeacTaBiIeHUs
U aHaJIM3a pa3HOOOpa3HOM )KM3HEHHON MH(POPMALIIH.
OcBauBaTthb oHATHE (PYHKIINH, OBJIAJIEBATH
GyHKIIMOHATHFHOW TEPMUHOIOTHEN.

Pacno3naBarth nuHelHy0 QyHKIUO ¥ = kx + b,
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Urenue rpadukoB
peabHBIX
3aBUCHUMOCTEM.
[Tonsitue pyHKUUU.
['padux dpyHKIUN.
CpolicTBa pyHKIUH.
Jluneiinas GyHKIHS.

ONMCBIBATH €€ CBOVWCTBA B 3aBUCUMOCTH OT 3HAYCHUI

k03¢ pULMeHToB k U b.

Ctpouth rpadpuku TUHEHHON QyHKINH, QyHKINU ) =| X |.
Hcnoab3oBath nndpoBbie pecypebl 1l HIOCTPOEHUS
rpadukoB (YHKIIUN U U3YUEHUS UX CBOMCTB.

[IprBOINTH IPUMEPHI INHEMHBIX 3aBUCHMOCTEN B PEATBHBIX
IIPOLIECCAX U SIBJICHUSAX

[TocTpoenue rpaduka
JUHENHON QyHKIUY.
I'paduk GyHKIIMN
y =lx|
[ToBTOpeHue n 0000IIEHNE 6 IToBTOpEHNKE Boi0upaTh, NPUMEHATH OLIEHUBATH CIIOCO0bI CPABHEHUS
OCHOBHBIX IIOHATHN YHUCEJ, BRIYUCICHHM, TPeoOpa30BaHUA BHIPAKECHUH,
1 METOJI0B Kypca pelIeHUs] YpaBHEHUH.
7 Knacca, 0000I1IeHE OcyuiecTBJIATHL CAMOKOHTPOJIb BBITIOTHAEMBIX JIEHCTBUHN U
3HaHUU CaMONPOBEPKY Pe3yJIbTaTa BHIYUCICHUI, MPe0Opa30OBaHUil,
ITOCTPOCHUM.
PemiaTe 3agaum U3 peasbHON KU3HU, IPUMEHATH
MaTeMaTHYeCKHe 3HAHUSA JJIS PELICHUS 3a1a4 U3 IPYyTruX
MPEMETOB.
Pemath TeKCTOBBIE 32/1a4H, CPABHUBATH, BLIOUPATH
CIocoO0bl pellIeHUs 3aaun
OBHIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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8 KNIACC
HanmenoBanue paznena |[KonumdecTtBo OcHOBHOE OcCHOBHBIE BUJIbI ACSATENBHOCTH O0YUYaIOIIUXCS
(Templ) Kypca 4acoB CoAEpKaHUE
UHucna v BBIYKCIICHUS. 15 KBanpartHsiii KOpeHb DopMyJIHPOBATH ONPeEAeJIeHUE KBAIPATHOTO KOPHS

KBaapatHbie KOpHH

u3 yucna. [lonarue
00 upparmoHaIIbHOM
qucie. JlecsTuuHbie
PUOIIIKEHHUS
UppALMOHATIEHBIX
quce.
JleCTBUTEIbHBIC
yucna. CpaBHEHUE
JICICTBUTEIBHBIX
quce.

YpaBHeHuE BUaa

x2 = a.

CBoiicTBa
apru(pMETUIECKUX

KBaJIpaTHBIX KOPHEH.

[IpeobpazoBanue
YHCIOBBIX
BBIPAKCHU,
CoZIepKaIUX
KBaJIpaTHBIE KOPHU

U3 4yKcia, apu(pMETHIECKOro KBaIpaTHOIO KOPHSL.
IIpuMeHATH Onepannio U3BJIEUEHUSA KBAAPATHOTO KOPHS
U3 YKCia, UCMOJIb3YSl P HEOOXOAUMOCTH KAJBKYJIATOP.
OueHuBaTh KBAaJIpaTHHIE KOPHU LEIBIMU YUCIAMU U
JECSITUHYHBIMU JPOOSIMH.

CpaBHMBATB U YIOPSIA0YHUBATH PALMOHAIBHBIE U
UpPpaLMOHAIbHBIC YHCIIA, 3aIIMCAHHBIE C TIOMOLIBIO
KBaJpaTHBIX KOPHEW.

HMcciieoBaTh ypaBHEHUE X° = @, HAXOAUTH TOYHBIE U
NpuOIMKEHHBIE KOpHU ITpu a > 0.

HcciienoBarh cBOMCTBA KBAaJPATHBIX KOPHEW, IPOBOS
YHCJIOBBIE SKCIIEPUMEHTHI C UCIIOJIb30BAHUEM KAJIBKYJIATOPA
(xommbIOTEpA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAPATHBIX
KOpHEH; IPUMEHSTH UX JIJIsl IPeoOpa30BaHuUs BBIPAXKECHHIM.
BeinoaHATH Ipeo0pa3oBaHus BEIPAKEHUHN, COACPKALIUX
KBaJpaTHbIE KOPHU. BbIpaxaTh IepeMEHHBIC

13 reoMeTpUIeCcKuX U pu3ndeckux Gopmyi.

Bbr4ucjasaTh 3HaYeHUs BEIPAKECHUM, COACPKALIUX
KBaJIpaTHbIE KOPHU, UCIIOJIb3YSI TPU HEOOXOAUMOCTHU
KQJIBKYJIATOP.
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Hcnoan3oBaTh B X0/€ pelIeHUs 3a/1a4 3JIEMEHTapHbIE
peACTaBICHUS, CBI3aHHBIC C MPUOIMKEHHBIMU 3HAYECHUSIMU
BEJINYUH.

3HAKOMUTBHCS ¢ MCTOPUEN Pa3BUTHUSI MATEMATUKHU

Uwnciia 1 BEIUMCIICHUS.

Crenens ¢ OCJIbIM

®opmyaHpPoOBaTH ONpe/iesieHHe CTEIIEHH C IETbIM

CreneHsp ¢ nenpm IIOKA3aTEIIEM. [I0KA3aTEeIIEM.
[10Ka3areIeM CranpaprHas 3anuch IIpeacraBiasiTh 3anMCh OOJIBIINX U MAJIBIX YUCEN
qyuca. B CTaHAApTHOM BHjic. CPaBHMBATH YKCIIA U BEJIUYUHBI,
Pa3mepbl 00beKTOB 3aMKMCcaHHbIe C UCIOJIb30BaHuEM cteneHu 10.
OKpY KaroIIero Mupa Hcnonb30BaTh 3aNMCh YUCEI B CTAHAAPTHOM BUJIE
(OT BIIeMEHTapPHBIX JUTS BBIPQXKEHUS pa3MEPOB 0OBEKTOB, IITUTENBHOCTH
YacCTULL IIPOLIECCOB B OKPYIKAIOLIEM MUPE.
JI0 KOCMUYECKUX DopMyJIHPOBATH, 3aIIMCHIBATH B CHMBOJIHYECKOM hopme
O0OBEKTOB), Y WIJIIOCTPUPOBATH NPUMEPAMM CBOVCTBA CTEIICHU
JUIUTEIBHOCTD C LIEJIBIM I10Ka3aTeJIeM.
IIPOLIECCOB IIpyuMeHATHL CBOMCTBA CTETICHU ISl TPeoOpa3oBaHus
B OKPY’KaIOLEM MHUPE. | BBIPAKEHUM, COAEPIKAIIUX CTEIIEHHU C LIEJIBIM ITOKA3aTEIIEM.
CBolicTBa CTENEeHU BbInoHATH AeificTBUS C YUCTIaMU, 3alIMCAaHHBIMU
C LIEJIBIM IIOKA3aTENEM | B CTaHJAPTHOM BUJIE€ (YMHOKEHUE, JIETICHUE, BO3BEIACHUE
B CTCIICHB)
AnreOpanueckue KBagpartublii Pacno3HaBaTh KBaJpaTHbIN TPEXWIEH, YCTAHABIUBATD
BbIpakeHUs1. KBagpaTHbIi TPEXWIEH. BO3MOKHOCTB €0 Pa3JI0KEHUSI HA MHOKUTEIU.
TPEXUIIEH Paznoxenue PackiaabiBaTh HAa MHOYKMTEJIN KBAJIPATHBIN TPEXUJICH
KBaJ[paTHOTO C HEOTPHULIATEIbHBIM TUCKPUMUHAHTOM
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TpEXUJICHA
Ha MHOKHUTEIIN

AnreOpandeckue
BBIPAKCHHUS.
AnreOpandeckas 1poOb

15

AnrebGpanueckas
npoOb. JlomycTumMble
3HAYCHUS
TIEPEMEHHBIX,
BXOJISIIINX

B aJIreOpandecKue
BBIPKCHUSI.
OCHOBHOE CBOMCTBO
anreopandecKou
npobu. CokpaleHue
TpoOei.

Cnoxxenue,
BBIUUTAHNE,
YMHOKCHHE U JICIICHUC
anredpandecKux
Jpo0ei.
[IpeoOpazoBanue
BBIPAKCHHU,
COJIEpIKaIIX
anredpanvecKue
Ipoou

3anuceiBaTh anredbpanveckue Beipaxenus. HaxoanTb
001acThb OTpeIeTICHHs PAIIMOHAIBHOTO BEIPAKCHHUS.
BbINOJHATH YHCIOBBIE TIOJICTAHOBKH U BHIYHCIATH
3HaYEHUE APOOU, B TOM YHCIIE C TOMOIIBIO KATBKYJISTOPA.
@®opMyIHPOBATH OCHOBHOE CBOMCTBO aJIreOpandecKon
IpoOu 1 MPUMEHSTH €ro AJis peoOpa3oBaHus IpoOeH.
BoinosHaTh aeiicTBUs ¢ anredpandyeckKuMu ApoosiMu.
[IpumensTh peoOpa3oBaHUsI BBIPAXKEHUMN I PELICHUS
3a/1a4. BeipaxkaTs nepeMeHnHble U3 Gopmy (GU3UIECKUX,
reOMETPUUYECKUX, OMUCHIBAIOIINX ObITOBBIE CUTYAIIHH)
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YpaBHEHUS U HEPABEHCTBA. 15 KBagpatHoe Pacno3HaBaTh KBaJpaTHbIE YPABHEHHUS.

KBagpatHble ypaBHEHUS ypaBHeHue. Henonnoe | 3anmmcebiBaTh (hOpMYJIy KOPHEH KBaIpaTHOTO YPABHEHUS;
KBaJIpaTHOE pemaTh KBaJpaTHbIe YPABHEHUS] — IIOJHBIE U HETIOJHBIE.
ypaBHenue. opmyna IIpoBoauTh npocreimue MccJaeI0BAHUA KBAIPATHBIX
KOpPHEHN KBaJIPaTHOTO YPaBHECHUM.
ypaBHeHus. Teopema PemiaTs ypaBHeHMsl, CBOJISIIIMECS K KBAJAPATHBIM,
Buera. C TIOMOIIIBIO TTPe0oOpa30BaHUIA U 3aMEHOU TEPEMEHHOM.
Peliennie ypaBHeHUIH, Habarwoaath n aHAIM3UPOBATH CBSA3b MEXKIY KOPHSAMU U
CBOJSILNAXCSA Kod(pdulieHTaMu KBaJIpaTHOTO YPaBHEHHSI.
K KBaJpaTHBIM. dopmyaupoBaTh Teopemy Buera, a Takxe 00paTHYIO -
[IpocTeiiue npoOHO- | Teopemy, IPUMEHSTh 3T TEOPEMBI JIJISl PELIECHUS
paluoHaIbHbIC 3azad.
YPAaBHEHUSL. PemaTh TekcTOBBIE 3a1aUM AITEOPANUECKUM CIIOCOOOM:
Pemienne TeKCTOBBIX MEPEXOJIUTH OT CJIOBECHON (POPMYITUPOBKH yCIIOBUS 334a41
3a/1a4 ¢ MOMOUIBIO K anredpanyecKkoil MoIes MyTEM COCTABIICHUS YPaBHEHUS;
KBaJpPaTHBIX pemaTh COCTaBIICHHOE YPAaBHEHUE; NUHTEPIIPETUPOBATH
YPaBHEHUU pe3yJbTar.

3HAKOMHUTBCS C HCTOPHEN Pa3BUTHUS AITreOphI
YpaBHEHUS U HEPABEHCTBA. 13 JIunelino€e ypaBHEHUE Pacno3naBaTh TMHEHHBIE YPABHEHNUS C IBYMS
CucrteMbl ypaBHEHUN C AByMs IEPEMEHHBIMHU.

IIEPEMEHHBIMU, €TO
rpaduxk, npuMepbl
pEILICHNs YpPaBHEHAN
B LIEJIBIX YNCJIAX.
Pemenue cucrem aByx
JIMHEWHBIX YPaBHEHUN

CtpouTtsh rpadyKku TMHEWHBIX YPABHEHUH, B TOM YHCIIC
HUCIO0JIb3Y HU(pPoBbIE peCypChl.

Pazim4arth napajsienabHbIE U IEPECEKAIOIINECS TPSMbIE
10 UX YPABHEHUSM.

Pemiarb cucTteMsl IByX JIMHENHBIX YPABHEHUH C JIBYMsI

NEPEMEHHBIMH MOJICTAHOBKOM U CJI0KEHUEM.
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C AByMsl
MIEPEMEHHBIMHU.
[Ipumepsl peieHus
CHUCTEM HEJIMHEWHBIX
YPaBHEHUI C ABYyMs
MIEPEMECHHBIMHU.
['padmueckas
MHTEPIpETALINS
YPaBHEHUSI C IBYMS
MIEPEMEHHBIMU U
CHUCTEM JIMHEUHBIX
YPaBHEHUU C IBYMsI
IIEPEMEHHBIMHU.
Pemenne TekCTOBBIX
3a7a4 C TOMOIIBIO
CUCTEM YPaBHEHUH

Pemarb mpocTenmme CUCTEMBI, B KOTOPBIX OJHO

U3 YPAaBHEHUH HE SIBJISIETCS TUHEHUHBIM.

IIpuBoauTh rpau4ecKyr0 MHTEPIPETALUI PELICHUS
YpaBHEHHUS C IBYMSI IEPEMEHHBIMU M CUCTEM YPABHEHHUI
C ABYMSI IEPEMEHHBIMU.

PemaTh TeKCTOBBIE 32/1a4M ATeOpanvIecKuM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencraa

12

Yucnossie
HEPABEHCTBA U UX
CBONCTBA.
HepaBeHCTBO ¢ 01HOM
TIEPEMEHHOM.
JIlunevinbie
HEPABEHCTBA C OJIHOMN
MEPEMEHHON U UX
pemenue. Cucremsl
JIMHENHBIX HEPABEHCTB

D®opMyJIHPOBATH CBOMCTBA YHCIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPIMHATHOU MPSMOU, JOKA3BIBATH
anredpanydecku.

IIpyMeHATHL CBOMCTBA HEPABEHCTB B XOJI€ PEIICHMS 3a1a4.
PemiaTe JIMHEHHbIE HEPABEHCTBA C OAHOM IIEPEMEHHOM,
M300pakaTh perieHrue HepPaBeHCTBA HA YUCIOBOM MPSIMOM.
PemiaThb cuCTEMBI JIMHEMHBIX HEPABEHCTB, M300paXaTh
pELICHUE CUCTEMBI HEPABEHCTB HA YHUCIIOBOU IPSAMOU
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C OTHOW IEPEMEHHOU
U UX pELICHHUE.
N3o6paxenue
peleHns JIMHENHOTO
HEPaBEHCTBA U UX
CUCTEM Ha YUCIIOBOU
IIPSIMOU

DyHKIMY.
(OCHOBHBIE ITOHITUS

[Tonsitue dhyHKIUU.
O6nacTe onpeieeHus
Y MHO>KECTBO
3HAYEHUN (PyHKIHH.
Crioco0sl 3a1aHus
GyHKIMIA.

['padux pyHKUIUU.
CpoiicTBa QyHKLINH,
UX 0TOOpaxxeHue

Ha Tpaduke

Hcnonb3oBaTh GyHKIIMOHATIBHYIO TEPMHUHOJIOTHIO U
CHMBOJIMKY.

BoruncasaTs 3HavYeHus1 QyHKIMI, 3alaHHbIX GOpMYyTaMu
(1pu HEOOXOAMMOCTHU KCIIONIB30BATH KAJBKYJISATOD);
COCTABJSATH TA0JUIbI 3HAYEHUI QYyHKIUU.

CtpouTh M0 TOYKAM rpagukm QyHKIUN.

OnuceiBaTh cBOMCTBA (DYHKIIMN HA OCHOBE €€
rpauuecKoro NpecTaBIeHus.

Hcnoan3oBaTh QyHKIMOHATBHYIO TEPMUHOJIOTHIO U
CHMBOJINKY.

HccaenoBathb npumMepsl rpauKoOB, OTPAKAIOIINX PeATbHBIC
IIPOIIECCHI U siBNIeHUs. IIpuBOAMTH NPpUMeEpPbI ITPOLIECCOB U
SABJICHUH C 3aIaHHBIMU CBOVICTBAMU.

Hcnonb30BaTh KOMIIBIOTEPHbIE IPOTPAMMBI

VTS TIOCTPOEHUs TpaprKOB PYHKIUN U U3yUEHHUS UX CBOMCTB

DOyHKIUH.
YucnoBbie QyHKINN

YreHue 1 nocTpoeHue
rpadukoB QyHKIMIA.
[Tpumepsl rpadrkoB

Haxoauts ¢ nomombio rpagpuka GyHKIUHA 3HAUEHUE OJTHON
13 pacCcMaTPUBAEMBIX BEJIMYMH I10 3HAYEHUIO IPYTOU.
B HeclIoKHBIX Cydasx BbIpaKkaTh (pOPMYJI0i 3aBUCHMOCTH
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byHKIMH, MEXy BEJIMYNHAMH.
OTPaKAKOLIUX OnucpIBaTh XapakTep U3MEHEHUS OTHOW BEJINYUHBI
peabHBIE TPOLECCHI. B 3aBUCUMOCTH OT U3MEHEHUS IPYyTrOM.
OyHKIMH, Pacno3naBath BubI u3ydaembix ¢pyHkumii. [loka3siBaTh
OIMCBIBAOIINE CXeMaTHYECKH M0JI0)KEHNE HA KOOPAUHATHOM MIJIOCKOCTH
NPSIMYIO U 00paTHYO rpadukoB GyHKImi B2 y = X5y = ¥, ¥ =Vx, ¥y = |x|.
HPOIIOPHHOHAIBHBIC HUcnoab3oBath GyHKUUOHAIBHO-TPaUUECKHE
3aBUCUMOCTH, UX NnpeacTaBJICHUS JJIsl PEUICHUS U UCCIIEI0BAHNS YPABHEHUMN U
rpauk. CUCTEM YPaBHEHUM.
I'paduk pyHKimu IIpuMeHsaTH LM (POBBIE pecypchl A1 TOCTPOCHUS
y=x. rpadukoB QyHKIHI
OyHKIU
y=x,y=x,
y=vVx, y=|xl;
rpaduueckoe penieHue
YPABHEHHUU U CUCTEM
YpaBHEHUU

[ToBTOpEeHue n 06001IIEHNE IloBTOpEHME Bei0upath, NpUMEHATH, OLEHUBATDH CIIOCO0bI CPAaBHEHUS

OCHOBHBIX ITIOHSITHHN U
METOJI0B KypCcOB 7 1 8
KJIacCOB, 0000IIIeHNE
3HAHUM

YKCell, BRIUMCICHUH, TPeoOpa30BaHUl BEIPAKEHUHN, pEIICHUS
YPaBHEHUH.

OcymecTBJISATH CAMOKOHTPOJIb BHITIOJTHAEMbIX TCUCTBUMN U
CaMOITPOBEPKY pe3yjIbTaTa BHIUYMCICHUM, MPeoOpa30BaHMUil,
IIOCTPOCHUM.

Pemiats 3a1aun U3 peajibHOM )KU3HU, IPUMEHATH

56




®denepanbHas padouas nporpamma | Maremaruka. 5—9 kinaccel (0a30BbIH YPOBEHB)

MaTeMaTHUYECKHUE 3HAHUS JUIsl PEIICHNUs 3a7a4 U3 Ipyrux
MPEIMETOB.

PemaTh TeKcTOBBIC 321a4H, CPABHUBATH, BLIOMPATH
CIoco0bI pelieHus 3a1a4uu

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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9 KNIACC
HaumenoBanue paznena  |[KommuecTtso OcHoBHOE OcCHOBHBIE BU/IbI ACSATENBHOCTH O0YUYaIOIIUXCSI
(Temnl) Kypca 4acoB coepKaHUE

Uucna v BEIYUCIIEHUS. 9 Panmonaneneie yncna, | Pa3BuBaTh npeacTaB/ieHMs O YMCIAX: OT MHOKECTBA

JlelicTBUTENbHBIE YUCIIA MPPALMOHAIIbHBIE HATypaJIbHBIX YHCEI O MHOKECTBA JCHCTBUTEIBHBIX YU CEL.
YyCila, KOHEYHBIE U O3HAKOMUTBCS C BO3MOKHOCTBIO MPEICTABICHUS
OeCKOHEUHBIE JIEUCTBUTEILHOIO YHCJIa KaK OECKOHEUYHOU JIECATUYHOM
JECSITUIHBIC POOH. IpoOu, MPUMEHSITh JIECATUYHbIC TPUOTMKCHUS
MHO)kecTBO palMOHATBHBIX U UPPALMOHATBHBIX YUCEIL.
JNEUCTBUTEIBHBIX HN300pakaTh 1eliCTBUTEIBHBIE YUCTA TOUKAMU
YHCE, KOOPJAVHATHOMU MPSIMOM.
JNEUCTBUTEBHBIE 3anuceiBaTh, CPABHUBATH U YIIOPAA0YUBATH
qyucia Kak JNEHUCTBUTEIILHBIE YHCIIA.
OECKOHEUYHBIC BbINOJIHATH, COUETast YCTHBIE U MMCbMEHHbBIE PUEMBI,
JIECATUYHBIC TPOOHU. apupMeTnyecKkue 1efiCTBUS C PAlMOHAIBHBIMU YUCIIAMU;
B3auMHO 0/IHO3HAYHOE | HAXOAMTH 3HAUYCHUS CTEIICHEH C LIEJIBIMU MTOKA3ATEIISIMU U
COOTBETCTBHUE MEXKY KOpPHEH; BBIYUCJIATH 3HAYCHUS YUCIIOBBIX BbIPAKECHUM.
MHOKECTBOM I[Hosy4yuTs npeacraBjaeHue 0 3HAYUMOCTH
JNEUCTBUTEBHBIX JNEUCTBUTENBHBIX YHACEI B TPAKTUYECKOM €SI TETbHOCTH
YUCEIl U MHOXKECTBOM YEJI0BEKa.
TOYEK KOOPAUHATHOU AHAJIU3MPOBATH U [1€J1aTh BBIBO/bI O TOUHOCTH
MIPSIMOM. npUOIMKEHUS IEUCTBUTENILHOTO YKCTIA ITPU PEIICHUH
CpaBHeHue 3a7ad4.
JICUCTBUTENBHBIX uncel, | OKPYIJaATh JCUCTBUTEIBHBIC YUCIIA, BHINIOJIHATD
apupMeTHIeCcKue NPUKUIAKY PE3YJIbTATa BEIYUCICHUN, OLEHKY 3HAYECHU N
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TIEUCTBUS

C 1€ CTBUTEIbHBIMU
YHUCIaMU.
[Tpubnmxénnoe
3HAYCHHUE BEIIMYNHEI,
TOYHOCTD
PUOIIKECHUS.
OkpyrieHue yucen.
[Tpukuaka u oueHka

YHCJIOBBIX BBIPAKECHH.
3HAKOMHMTBHCS C UCTOPHUEH Pa3BUTHUSI MATEMATUKH

pE3yIbTaTOB
BBIYMCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JIuneiinoe ypaBHeHue. | OcBaMBaTh, 3alIOMMHATH M IPUMEHATH rpauyeckue
YpaBHEHUS C OHOU Pemenue ypaBHeHuH, METOABI IIPY PEIICHUH YPABHEHUM, HEPABEHCTB U UX
[IEPEMEHHOU CBOJSLLUAXCSA CHCTEM.
K JINHEWHBIM. Pacno3naBats 11e1bie U JpOoOHbBIC YPaBHEHHUS.
KBagpatHoe PemiaTes 1MHelHbIC M KBAAPATHHIC YPABHEHUS,
ypaBHEHHUE. PenieHne ypaBHEHUS, CBOJAILIMECS K HUM, POCTEMIINE APOOHO-
YpPaBHECHUH, palMoOHAIbHBIE YPABHEHHS.
CBOJSLLIUAXCSA IIpensaratb BO3MOXHBIE CIIOCOOBI PELIECHUS TEKCTOBBIX
K KBaJPaTHBIM. 3a/1a4, 00CyKIaTh UX U peliaTh TEKCTOBBIE 3a/1a4n
buksaapaTtHbie pa3HbIMH CIIOCOOaMHU.
YPaBHEHUS. 3HAKOMMTBHCS C MCTOPHUEH PA3BUTHUS MATEMATUKH
IIpumepsl perieHus

YPAaBHEHUN TPEThEU
Y YETBEPTOM CTETICHEN
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pasnoKXeHueM
Ha MHO>KUTEJIH.
Pemenue qpoOHO-
paloHaBHBIX
YPaBHEHUM.

Pemenne TekcToOBBIX
3a/1ay anreOpanyecKkum
METOAOM

YpaBHEHUS U HEPABEHCTBA.
CucrteMbl ypaBHEHUN

14

YpaBHeHUE C IBYMS
MEPEMEHHBIMU U €0
rpaduk.

Cucrema 1Byx
JIMHEWHBIX YPaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
peuieHue. Pemenne
CUCTEM JIBYX
YPaBHEHHUM, OJTHO

13 KOTOPBIX JTUHEUHOE,
a Ipyroe — BTOpOu
CTETICHH.
['padmueckas
WHTEpIpeTaIus
CUCTEMBI YPAaBHEHU I

C IBYMsI IEPEMEHHBIMHU.
Pemenne TekcTOBBIX

OcBauBaTh U IPUMEHATH IPUEMBI PELIEHUSI CUCTEMBI
JBYX JIMHEHWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU U
CUCTEMBI JIByX YPaBHEHUH, B KOTOPBIX OJIHO YpPaBHEHHUE HE
SIBJISIETCS JINHEUHBIM.

Hcnoan3oBath GyHKIHOHANIBHO-TpaQUUECKUE
IIPEICTABIICHUS U1l pellleHUs M MCCIeAOBAHUS YPABHEHUI
U CUCTEM.

AHaJIM3UPOBATH TEKCTHI 32/1a4, peliaTh UX
aJreOpanvyeckumM CriocoOoM: MepexoAnThb OT CJIOBECHON
(GbOpMYIIMPOBKH YCIIOBHS 33/1a9H K ajreOpandecKoi MoIean
IIyTEM COCTABJICHHS CUCTEMBI YPABHEHHI; peliaTh
COCTaBJICHHYIO CUCTEMY YPAaBHEHUI; HHTePNPeTHPOBATH
pe3yJIbTar.

3HAKOMMTBCS C HCTOPHEI pa3BUTHSI MAaTEMATUKU
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3aJ1a4 ajnreOpanvaecKum
crrocodoomMm

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossie Yurarp, 3alIUCHIBATH, IOHUMATh, HHTEPINIPETUPOBAThH
HepaseHnctBa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHUIO.
CBOICTBA. BoInoaHsaTh peoOpa3oBaHus HEPABEHCTB, MCMOJIb30BATh
JIuneiinbie JU1s1 TpeoOpa3oBaHus CBOMCTBA YHUCTIOBBIX HEPABEHCTB.
HEpPaBEHCTBA PacniozHaBaTh JTMHEHHBIC U KBaIPAaTHBIEC HEPABEHCTBA.
C OJHOM IEPEMEHHOMN PemiaTe iMHElHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U UX pEIICHHE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
CucTteMbl TMHEHHBIX KBaJpaTHOE HEPABEHCTBO, U PELIATh UX; 00CYKIATh
HEPABEHCTB C OJJTHON MIOJIyYEHHBIE PELICHUS.
MEPEMEHHON U UX HN300pakaTth pellieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelIeHue. Ha YHCJIOBOU NPSAMOM, 3aIUCHIBATH PELICHUE C [IOMOIIBIO
KBagpartubie CHUMBOJIOB.
HEPABEHCTBA U UX PemaTh kBajipaTHbIC HEPABEHCTBA, UCTIONIB3Y S
peuieHue. rpaduueckue npecTaBIeHus.
['padpuueckas OcBauBaTh U IPUMEHATH HEPABCHCTBA ITPU PELLIEHUH
VHTEPIIPETALUS PAa3IMYHBIX 33/1a4, B TOM YUCJIE ITPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JIBYMS
MEPEMEHHBIMU
DyHKIMN 16 KBagparnunas Pacno3naBaTh BUAbI U3y4aeMbIX (DYHKIIMIA;

bynkuus, e€ rpadux u
cBoiicTBa. [lapabona,
KOOPIMHATHI BEPIITHNHBI
napaboJibl, OCh

WTIOCTPHPOBATH CXeMATHYECKH, 00bACHATH
PacrojI0KEHUE Ha KOOPAUHATHOM IJIOCKOCTU IPaUKOB

k
Gyukumii Buga: y = kx,y = kx + b,y = _,y = 1%,
X
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CUMMETPHUU NapadoJIbl.

['paduku dhyHKIIMIHA:
y =k,
y = kx + b,
k
Yy = —
X
y =X,
— 3
y =X,
y=Vz,
y = |x|

y=x,y= \/x, ¥ = |x| B 3aBUCUMOCTH OT 3HaYEHUH
K03((PHUIIMEHTOB; ONUCHIBATh UX CBOMICTBA.
Pacno3naBaTh KBaipaTUYHYIO (PYHKIUIO IO pOpMYyIIE.
IIpuBoaAUTH NPUMEPbI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peabHOM KU3HU, PUBUKHU, TEOMETPUH.

BoiaBasaThL 1 0000111aTh 0COOCHHOCTH Tpaduka
KBapaTuuHoOM QyHKuuu y = ax* + bx + c.

CtpouTh M H300paxkaTh cXeMaTHYeCKHU rpauku
KBaIpAaTUIHBIX (PYHKITHH, 3a1aHHBIX (hOpMYTIaMU BUAA
y=ax*y=ax* + q,y = alx + p?y =ax* + bx + c.
AHaJIU3UPOBATH M MIPUMEHSITH CBOMCTBA N3YUYEHHBIX
GyHKUMNA Ul X TOCTPOEHUS, B TOM YHCIIE C TOMOUIBIO

U (POBBIX PECYPCOB

UucioBbie
[MOCJIENOBATEILHOCTH

15

ITonsiTe YnCIIOBOM
MOCJIEA0BATEIBLHOCTH.
3ananue
MOCJIEA0BATEIbHOCTH
PEKYPPEHTHOM
bopmyoit u

dhopmyIIoii 7-T0 YIeHA.

Apudmernueckas u
reOMETPUYECKAs
IIPOTPECCUMU.
DopMyIIbl #-T'0 YJIEHA
apuPMETUIECKON U
r€OMETPUYECKOU

OcBaunBath U NPUMEHATH UHJIEKCHbIE 0003HAYEHUS,
CTPOUTH pevdeBble BHICKA3BIBAHMS C UCIIOJIb30BAHUEM
TEPMHUHOJIOTUH, CBA3aHHON C OHATHUEM
MOCJIEI0BATEIILHOCTH.

AHaau3upoBaTh GOpPMYIy #-TO WICHA
MOCJIEI0BATEILHOCTH UM PEKYPPEHTHYIO (popMyTy

M BBIYHMCJIATH YICHBI ITIOCIEA0BAaTEIbHOCTEM, 3aJaHHBIX
TUMHU (POPMYJIaMH.

YcTaHaBJIUMBATH 3AaKOHOMEPHOCTh B IOCTPOEHUH
MOCJIETIOBATEILHOCTH, €CIIA BBIITMCAHBI IEPBBIE HECKOJIBKO
€€ 4JICHOB.

Pacno3naBaTh apuMEeTHUECKYIO U T€OMETPUUYECKYIO
MIPOTPECCUHM MPU PA3HBIX CIIOCOOAX 3aaHuUs.
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MIPOTPECCHIA, CYMMBI
MIEPBBIX /1 YJICHOB.
N300paskeHne 4IeHOB
apupMeTHIECKON 1
r€OMETPUYECKOU
MPOTrPECCU TOUKAMHU
Ha KOOPAUHATHOU
MJIOCKOCTH.
JIMHENHBIN U
AKCIIOHEHIUAJIbHBIN
pOCT.

Ci1oHBIE POLICHTHI

PemaTsp 3a1auu ¢ ucnosib3oBaHueM (HopmyJ #-ro YieHa
apuPMETHUECKOIN U T€OMETPUUECKON MPOrPECCUid, CYMMBbI
NEPBBIX 7 YJICHOB.

MN300paxaTh yieHbl OCIEA0BATEIbHOCTH TOUKAMU

Ha KOOPJAMHATHOU INIOCKOCTH.

PaccMaTpuBaTh NpuMepsl POLECCOB U ABJIEHMIT

U3 peaNbHON KU3HU, WITIOCTPUPYIOIINE U3MEHEHUE

B apu(PMETHUECKOU MPOTrpeCCUH, B TEOMETPHUUECKON
IPOrpeccuu; N300paxaTh COOTBETCTBYIOIINE 3aBUCIMOCTH
rpadudecku.

PemaTh 3agaum, CBsI3aHHbBIE C YHCIOBBIMU
[OCJIEI0BATENbHOCTSIMU, B TOM YHCJIE 33/1a4U U3 peaabHOU
YKU3HH C UCIIOJIb30BaHUEM LU(PPOBBIX TEXHOJIOTHIA
(2JIEKTPOHHBIX TAOJIHII, TPAPUIECKOT0 KATBKYJIATOpA U T.11.).
Pematp 3a7a4n Ha CIIOKHBIE POLICHTHI, B TOM YHUCIIE
3aJla4 U3 PeaIbHON MPAKTUKH (C UCIIOIb30BAaHUEM
KaJIbKYJIATOPA).

3HAKOMMTBCS ¢ UCTOPHEil pa3BUTHS MaTEMATUKU

[ToBTOpeHue, 00001IICHUE,
cHCTeMAaTH3alus 3HaHUM

18

Yuciaam
BbIUMCJIeHHS (3aITUCh,
CpaBHEHHUE, IEUCTBUS
C IEUCTBUTEIILHBIMU
YHCJIaMHM, YHUCI0Bas
npsMasi; IpOLICHTHI,
OTHOIIICHUS,
MPOIOPIINH;

OnepupoBaTh NOHATHSMM: MHOKECTBO, ITOJIMHOXKECTBO,
ofepaiy HaJ MHOKECTBaMU; HCN0JIb30BaTh Irpaduueckoe
IPEICTaBIIEHUE MHOXKECTB JJI OMUCAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELIEHUU 334 U3 APYTHUX
y4€OHBIX MMPEAMETOB.

AKTYyaJM3HPOBATH TEPMHHOJIOTHIO H OCHOBHbBIE
AefCcTBHS, CBSI3aHHbIE ¢ YMCJIAMHU: HATYypaJIbHOE YHUCIIO,
IIPOCTOE U COCTABHOE YMCIIA, AETMMOCTb HAaTypallbHbIX
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OKpYTJICHHE,
npuOIKEeHNE,

OLICHKA; peIICHHE
TEKCTOBBIX 337124

qucel, IPU3HAKU JE€IUMOCTH, LIEJI0€ YUCII0, MOAYJIb YUCIIA,
OOBIKHOBEHHAS U JIeCATUYHAs JPOOH, CTAaHAAPTHBIN BUA
yucia, apupMeTUIeCKU KBaIpaTHbIA KOPEHb.
BbINOJIHATH AeHCTBUS, CPABHUBATH U YIIOPSAA0YMBATH

apu(pMeTHIECKUM YHUCIIA, IPEACTABIISITh YACIA HA KOOPAUHATHOM MPSIMOH,
Crocooom) OKPYIJISITh YHCJIA; BHINOJHATH NPUKHIKY M OLIEHKY
pe3yJibTaTa BBIYUCICHUH.
Pemath TekcTOBBIE 32/1a4M APUPMETHUESCKUM CIIOCOOOM.
PemaTh npakTH4eckune 3a1a4m, COACPKaIIUE IPOLICHTHI,
JI0JIY, YACTH, BBIPAYKAIOLIUE 3aBUCUMOCTHU: CKOPOCTh —
BpEMsI — PACCTOSHUE, IEHA — KOJIMYECTBO — CTOMMOCTB,
00BEM paboThl — BpeMsi — MPOU3BOAUTEIILHOCTD TPY/IA.
Pa30uparth peasibHble KU3HEHHBIE CUTYaLUY,
(hopmMyTHPOBATH UX HA A3BIKE MATEMATUKH,
HAXOJAUTh pELICHUE, IPUMEHSSI MATEMATUYECKUI armapar,
HHTEPNpPeTUPOBATH PE3YyJIbTaT
AJiredpanyeckue OnepupoBatb NOHATUSIMH: CTEIICHb C IEJIBIM
BbIpasKeHU s nokaszaTeseM, apupMeTHIECKH KBaJPaTHBIM KOPEHb,
(mpeoOpa3zoBaHue MHOTOWIEH, ainredpandeckas ApoOb, TOXKAECTBO.
anreOpanyecKux BbINOJIHATE OCHOBHBIE 1€fICTBHSI: BBIIIOIHATH PACUETHI
BBIPAYKEHUM, 1o opmyinam, mpeoOpa3oBbIBATH LIEJIbIE, JPOOHO-
JOIyCTUMBIE palMOHAIbHBIE BEIPAKEHUSI U BBIPAXKEHUS C KOPHSIMH,
3HAYEHUS]) peaM30BBIBATh PA3I0KEHUE MHOTOWICHA HA MHOXKHUTEIH,

B TOM YHCJI€ C UCITOJIb30BaHUEM (POPMYIT pa3HOCTH
KBAJIpaTOB U KBAJIpaTa CYMMBbI U pa3HOCTH; HAXOJIUTh
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JIOMYCTUMBIE 3HAYEHUSI IEPEMEHHBIX AJI APOOHO-
PAalMOHAIIBHBIX BBIPAKEHUMN, KOPHEU.

MopaeanpoBath ¢ TOMOIIBI0 GOPMYJT peaibHbIE POLIECCHI
U SIBJICHUS

DyHKUNHA
(moctpoenue,
CBOMCTBA U3YUYEHHBIX
bynxumi;
rpaduueckoe pernieHue
YPaBHEHUH U UX
CUCTEM)

OnepupoBath NOHATHAMU: QYHKLHS, Tpaduk QyHKIUY,
HYJU (PYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
MIPOMEKYTKU BO3pacTaHus, yObIBaHM, HAMOOJIbIIIEE U
HaMMEHbIIIee 3HaUYCHUS (PYHKIUH.

AHaJIM3MPOBATH, CPABHUBATH, 00CYK1aTh CBOICTBA
(GyHKUUNA, CTPOUTH UX TpadUKy.

OnepupoBaTh NOHATUSIMU: TIPSIMas MPOTIOPIIHOHATHHOCTB,
oOpaTHast IPOMOPIIMOHATILHOCTh, IMHEWHAsS (PYHKITHS,
KBajipaTuyHas GyHKIMs, mapadosa, rumnepooa.
Hcnoab3oBarh rpapukm 11 ONPEACICHUS CBOUCTB,
IPOLIECCOB U 3aBUCUMOCTEH, JIUIs peIIeHUs 3a71a4 U3 APYTUX
y4eOHBIX MPEAMETOB U peajbHON KU3HU; MO/IeJINPOBATH

C MOMOIIIbIO TPa(UKOB peabHbIe TPOLIECCHI U SBJICHUSI.
BoipaxkaTs popmyiaMu 3aBUCUMOCTH MEXy BETMYUHAMU

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102
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OEJEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«T'’EOMETPHS» B 7-9 KITACCAX

INOACHUTEJBHASA 3AIINCKA

['eomeTpus kak OJIMH U3 OCHOBHBIX Pa3E€iIOB IIKOJIbHOM MAaTEMATUKH, UMEIOIIHI
CBOCH IIeNIbI0 00ECHeUnTh M3yYeHUE CBOMCTB M pa3MepoB (GUTYp, UX OTHOLICHUH U
B3aMMHOE DAacCIIOJIOKEHHME, OIMPACTCs HA JIOTMYECKYI0, JOKAa3aTEIbHYIO JIMHHUIO.
IleHHOCTP W3y4YeHHs] TEOMETPUM HA YPOBHE OCHOBHOIO 00mero o0Opa3oBaHUs
3aKJIIOYaeTcss B TOM, 4YTO OOydYaroIIMHCA YYUTCA MPOBOAUTH JIOKa3aTeIbHbIC
pacCcy X IeHus, CTPOUTh JIOTMYECKHE YMO3aKIIOYEHUs, [OKa3blBaTb HWCTUHHBIE
YTBEPKIAEHUS M CTPOUTHh KOHTPIPUMEPBI K JIOKHBIM, HIPOBOJHUTH PACCYXKACHUS
«OT TPOTHBHOIO», OTJIMYATh CBOMCTBAa OT MPU3HAKOB, (HOPMYJIMPOBATH OOpaTHBIE
YTBEPKIACHHUS.

BTOpoii LIEHHOCTBIO HM3Yy4YEHHs TEOMETPHUM SBIIIETCS HCHOJB30BAHHE €€ Kak
MHCTPYMEHTAa IPU PEIICHUM KaK MAaTeMaTH4YeCKMX, TAK M IPAKTHYECKUX 3ajad,
BCTPEUAIOUINXCA B peajbHOU >ku3HU. OOyyarouiuiicss JOMKeH HAyUUTHCS OINpPENeTUTh
reOMEeTPUUECKYI0 (UTYypy, ONUCATh CJIOBAMHU JAHHBIM 4epTEX WIM PUCYHOK, HaWTH
IUIOIIA/Ib 3€MEJIbHOTO y4acTKa, pacCUUTaTh HEOOXOAWMYIO JUIMHY ONTOBOJIOKOHHOTO
kalenss unu Tpedyemble pa3sMepbl rapaxa Uisi aBTOMOOWJIA. DTOMY COOTBETCTBYET
BTOpas, BBIUMCIHTENIbHAS JIMHUS B H3ydeHUM reoMmerpun. llpm pemiennn 3agad
IPAKTUYECKOTO XapakTepa O0ydarolMics Y4YUTCS CTPOUTH MATEMAaTUUYECKHUE MOJETU
peanbHBIX )KM3HEHHBIX CUTYallUil, MPOBOJAUTH BHIYMCICHHS U OLIEHUBATH aJ€KBATHOCTh
IIOJIyYEHHOI'O pe3yJIbTaTa.

KpaiiHe BaxxHO TOMYEPKUBATH CBSI3U TEOMETPUU C JIPYTHUMH Y4EOHBIMU
npeIMeTaMHl, MOTUBHPOBATh HKCIIONb30BaTh OMNpPENENICHUsI F€OMETPUUYECKUX (Uryp u
NOHATUH, JEMOHCTPUPOBATH MPUMEHEHHUE TOJYUYEHHbIX YMEHUN B (DU3UKE U TEXHUKE.
Oty cBs3u HaubOoiiee spKO BUIHBI B Temax «Bekrtope», «Tpuronomerpuyeckue
COOTHOILIEHU», «MeToa koopauHa» u «Teopema [ludaropar.

VyeOnbii kypc «l'eoMeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE pPAa3ZeIibl
conepxkanus: «['eomeTprudeckue GUTYphI U KX CBOMCTBaY, «3MepeHne reoMeTpudecKux
BEIIMUUH», «JleKapTOBBI KOOpAMHATBI Ha IUIOCKOCTH», «Bektopb», «/IBHkKeHUs
iockoctny, «IIpeobpazoBanust O100US.

OO0miee YMCIO 4YacoB, PEKOMEHJOBAHHBIX JUIsI M3y4YeHHUs Y4eOHOro Kypca
«I"'eometpus», — 204 gaca: B 7 kiacce — 68 yacoB (2 vaca B HeJeEN0), B 8 Kiacce —
68 yacoB (2 Jaca B Hefien0), B 9 kacce — 68 yacoB (2 yaca B HEJICIIO).
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COJEPXAHUE OBYYEHMUA
7 KIIACC

Hauanbnsie nonstus reomerpun. Touka, npsimasi, OTPE30K, J1yd. YT0J. BUibl yrios.
BeprukanbHbele M cMexHbIE YIibl. buccexkrtpuca yrna. JlomaHas, MHOTOYIOJIbHHK.
[TapannenbHOCTh M NEPIEHANUKYJIIPHOCTD MPSMBIX.

Cummetpuunbie (urypbl. OCHOBHBIE CBOMCTBa OCeBOM cumMmeTpuu. IIpumepsl
CUMMETPHH B OKPYKAIOIEM MUPE.

OCHOBHBIE MTOCTPOECHUS C TOMOIIBIO HUPKYJIS U JUHEHKHU. TpeyroabHuK. BeicoTa,
MeauaHa, OUCCEKTpHCa, UX CBOICTBA.

PaBHOOCIpEHHBIN ¥ PABHOCTOPOHHUM TPEYTOJbHUKH. HepaBeHCTBO TpEyTrobHUKA.

CBoiicTBa M TpHU3HAKU PaBHOOEIPEHHOro TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa U MPU3HAKU NapalieNbHBIX NpsAMbIX. CyMMa YrjioB TPEYroJIbHHKA.
Breninue yriel TpeyroyibHHKA.

[IpssmoyrosibHblid ~ TpeyrodbHUK.  CBOWCTBO  MEOUaHbl  MPSIMOYTOJIBHOIO
TPEYTOJbHUKA, MPOBEAEHHON K rumnoreHyse. [Ipr3Haku paBeHCTBA MPSAMOYTOJBHBIX
TPEYTOJIbHUKOB. [IpsIMOYTONIbHBIN TPEYTOIBHUK C YTIIoM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa 0 O0JIbIleM yTiie U OOoJbIIel cTopoHe TpeyroiabHuka. [leprnenaukynsp
Y HAKJIOHHAs.

I'eomeTpuueckoe MecTo ToYeK. buccekTprca yria U CepeInHHbIA NEPIIEHINKYIIAP
K OTPE3KYy KaK T€OMETPUUECKHE MECTA TOYEK.

OKpy»XHOCTb M KpYT, XOpJla U JTUaMeTp, UX CBOMCTBAa. B3anMHOE pacnoyioKeHHe
OKpyXKHOCTH M npsMou. KacarenpHad u cexkymas K OKpPYKHOCTH. OKpyXKHOCTb,
BIIMCaHHAas B yroJyl. BnucanHas u onmMcaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KIIACC

YerwipéxyronpHuku. [lapamnenorpamm, ero npus3Haku M CBOWCTBA. YacTHbIe
Clly4yad napajuieorpaMMoB (IpSIMOYTOJIBLHUK, POMO, KBaIpaT), UX MPU3HAKHU U CBOMCTBA.
Tpaneuust, paBHOOOKas Tpaneuus, €€ CBOKMCTBA U Npu3Haku. IIpsimoyrosbHas Tpaneuus.

Merton yaBoenus meauansl. LlentpansHas cummerpust. Teopema @aneca u teopema
0 NPONOPLUUOHAIBHBIX OTPE3KaX.

CpenHue nuHUY TPEYroabHUKA U Tpaneunu. LleHTp Macc TpeyrojbHHKA.

[lonobue TpeyronpHUKOB, Koddh¢uuueHt mnogoOusa. [lpusnaku mnomgoOus
TpeyroJibHUKOB. [IpuMeHeHue noqo0ust npyu pelieHuy NPakTUYECKUX 3a/1ay.

CpoiicTBa muomaae reomerpudyeckux ¢uryp. Dopmynasl And  IIOLAAU
TPEyrojbHHKa, Mapajjenorpamma, pomOa u Tpaneuuu. OTHOUICHHE IUIOLIAAEH
no100HBIX GUTyYp.

Bpruncnenune rmmomaaed TpPEyroJibHUKOB M MHOTI'OYTOJIBHHMKOB Ha KJIETYaTOM
Oymare.

67



denepanpHas pabouas mporpamma | Marematuka. 5—9 kiaccel (6a30BbIi ypOBEHb)

Teopema Iludaropa. IIpumenenue teopembl [ludaropa mnpu pemeHUU
MPAKTUYECKUX 3a7a4.

CuHyCc, KOCHHYC, TaHI'€HC OCTpPOro yIjia MpsSIMOYIOJbHOIO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpuroHomerpudeckue (yHKIIUU YTIIOB
B 30°, 45° u 60°.

BrnivcanHele 1 LEHTpaldbHbBIC YTJIBI, YTOJ MEXAY KacaTeJbHOM U XOpPAOW. YTJIbI
MEXKy XOpJaMH U CeKyIIMMU. BrincaHHbIe M OMMCAaHHBIE YETHIPEXYTOJIbHUKH. B3auMHoe
pacmojio)keHre IBYX OKpykHocTed. Kacanme okpyxHocteir. OOmme KacaTelbHbBIE K
JIBYM OKPYHOCTSIM.

9 KITACC

Cunyc, kocunyc, TanreHc yriaoB otT 0 mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. POPMYJIbI IPUBEAECHUS.

Pemenne TpeyronpHuUKOB. Teopema KOCMHYCOB M TeOpeMa CUHYCOB. Pemienwue
IIPAaKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaodus. [logo6ue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 POU3BENEHUN OTPE3KOB XOpI, TEOPEMBI O NMPOU3BEIECHUMU OTPE3KOB
CEKYILIUX, TEOpEMA O KBAIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAYJb) BEKTOpA, COHAIIPABIEHHBIE BEKTOPBI, MPOTUBOIOJIOKHO
HaIlPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpPALUU
HaJ BEKTOpaMH. Pa3nokeHWe BEeKTOpa II0 JBYM HEKOJUIMHEAPHBIM BEKTOpPAM.
Koopaunater  BekTopa. CKansipHOE  NIPOU3BENCHUE  BEKTOPOB, IPUMEHEHHE
JUIS. HAXOXKJICHUS JJIMH U YIJI0B.

JlekapTOBbl KOOpPAMHATBI HA IUIOCKOCTU. YPaBHEHUS NPSIMOU U OKPYKHOCTHU
B KOOpDAMHATAaxX, MEPECEYEHUE OKPYKHOCTEM M NpAMBIX. MeToj KOOpAWHAT MU €ro
IIPUMEHEHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKU. [[n1MHa OKpyKHOCTH. I pagycHas u paguanHas Mepa
yIJia, BBIYMCIICHHUE JUIMH AyT OKpykHOCTeu. [nomans kpyra, cekropa, CErMeHTa.

JIBUKEHUsT TIOCKOCTH M BHYTPEHHHE CHUMMETpUU (QuUryp (3jeMeHTapHbIe
npeactasienus). [TapannensHbiil nepenoc. [loBopor.

NNPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIC pE3yJabTAaThl OCBOCHUS MPOTPaMMbl Y4EOHOTO Kypca K KOHITY
o0yueHus B 7 Kkjacce:

Pacno3naBaTh u3yueHHbIE TeoOMeTpUUecKhe (UTYpPBI, ONMPEACISITh WX B3aUMHOE
pacrojokeHue, u300pakaTb TeOMETpHYECKHE (UTYpPBl, BBIIOJHATH  YEPTEKHU
[0 YCIIOBUIO 3a1aud. M3MepsATh JIMHEWMHBIE W YIJIOBBIE BEJIMYMHBL. Pemare 3amauu
HA BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath rpyOyI0 OIIEHKY JUHEWHBIX M YIJIOBBIX BEIMYHMH MPEIMETOB B peaibHOMN
KU3HU, Pa3MEpOB NPUPOJHBIX OO0BEKTOB. PaznmuuaTh pa3Mepbl 3TUX OOBEKTOB IO
MOPSAAKY BEJTUYHUHBI.
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CTpouTh YEPTEKH K TEOMETPUUYECKHUM 3a1a4aM.

ITosnp30BaThCA NpU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, UCIIOJIB30BaTh IPU3HAKU U
CBOMCTBa paBHOOEPEHHBIX TPEYTOJIbHUKOB IIPU PELIEHUH 3a/1a4.

IIpoBoauTE JOTMYECKHE PACCYKIECHUS C HCIOIb30BAHUEM T'E€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCAd  MpPU3HAKAMU  PABEHCTBA  MPSIMOYTOJIBHBIX  TPEYTOJIBHUKOB,
CBOWCTBOM M€EAMAaHbl, NPOBEAEHHON K THUIIOTEHY3€ NPSMOYTOJIBHOIO TPEYIrOJIbHUKA,
B PELICHNUH F€OMETPUYECKUX 3a]a4.

Onpenensate NapajuieIbHOCTh MPSAMBIX C MOMOILBIO YIJIOB, KOTOpbIE 00pa3yer
¢ HuUMHM cekymas. Onpenenars MapajuleNbHOCTh MNPAMBIX C ITOMOLIBIO PaBEHCTBA
PACCTOSTHAM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSAMOMU.

Pemars 3amaum Ha KieT4aTOM Oymare.

[IpoBOINTH BBIUMCIEHUS M HAXOJIUTh YHMCIIOBbIE U OYKBEHHbIE 3HAUEHHUS YTJIOB

B I€OMETPUYECKHMX 3a/]adax C HUCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJbHUKOB U
MHOTOYTOJILHUKOB, ~ CBOMCTB YIJIOB, OOpa30BaHHbIX NpU MEPECEYCHUU JBYX
IapajuIeNIbHBIX MPAMBIX CEKyLIEH. PemaTs mpakTHYecKue 3a1a4 Ha HaX0KJACHUE YIJIOB.

Brnagerp NOHATHEM TIE€OMETPUYECKOIO MECTa TOYEK. YMEThb ONpENesATh
OMCCEKTPUCY yTIIa U CePEIUHHBIN MEePIEeHANKYJIIIP K OTPE3KYy KaKk T€OMETPUYECKIE MECTa
TOYEK.

@opMyIMpOBaTh ONPEACIICHUS OKPYKHOCTH M Kpyra, XOpAel U JAuamerpa
OKPY>KHOCTH, IIOJIB30BaTbCAd HX CBOMCTBAMHU. YMEThb IPUMEHATb 3TH CBOWCTBA MPH
pelIeHnH 3a1a4.

Biiazers oHATHEM OIMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh
e€¢ ueHtp. Ilonmb3oBaTbea (akTamMum O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEYrOJIbHHKA
IIEPECEKAIOTCS B OAHOW TOYKE, U O TOM, YTO CEPEIUHHBIEC NEPIICHINUKYJIISAPBI K CTOPOHAM
TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOU TOYKE.

Brnanerp mnoHATMEM KacaTENbHOM K OKPYXKHOCTH, ITOJIB30BATBCA TEOPEMOM
0 NEPHEHAUKYIAPHOCTH KACATEIbHON U payca, POBEAEHHOTO K TOYKE KaCaHHUs.

ITonp30BaThCAd MPOCTEUIIMMH T€OMETPUYECKUMU HEPABEHCTBAMH, MOHUMATh HX
PAKTUYECKUNA CMBICIL.

IIpoBOAUTE OCHOBHBIE T€OMETPUUYECKHE IIOCTPOEHUS C IOMOIIBIO LUPKYJIS U
JIMHEUKU.

[IpenMeTHbIE pe3ynbTaThl OCBOCHHUS MPOTpaMMbl YYEOHOrO Kypca K KOHILY
o0yueHus B 8 kJacce:

Pacnio3zHaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, IT0JIb30BaThCS
MX CBOMCTBAMHU MPU PEIICHUU F€OMETPUUECKUX 3a]1a4.

[IpuMeHsATH CBOMCTBA TOUKM MEPECEUCHUsI MEIUAH TPEYroJibHUKA (IIEHTpa Macc)
B PEUICHUH 3a/a4.

Brnagetes moHdaTHEM CpEHEN JIMHUU TPEYTOJbHUKA W TPANeluu, MPUMEHATh HX
CBOWCTBA MpHU pelIeHHH reomerpuueckux 3anad. [lomb3zoBaTbes Teopemon dDaneca
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U TEOPEMOM O NPONOPLUOHAIBHBIX OTpPE3Kax, NIPUMEHATh WX I PpEelIeHUs
IIPAKTUYECKUX 3a/1a4.

[IpumeHsATh npu3HAKU MNOJO0OHSI TPEYrOJbHHUKOB B PELIEHUHM TIE€OMETPUYECKHX
3a1a4.

[Tonb3oBaThess  Teopemoii [ludaropa ang pemieHUss TEOMETPUUYECKUX U
IpakTH4ecKuX 3anad. CTpOMTh MAaTeMaTHYECKYH0 MOJENIb B NPAKTUYECKUX 3aJayax,
CaMOCTOATEIIBHO JIEJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIIME JIIUHBI.

Biianers noHATHSAMH CHHYCA, KOCUHYCA M TAHT'€HCA OCTPOT0 YIJIA MPSIMOYTOJIbHOTO
TpeyroJibHUKA. 110J1630BaThCS TUMH NOHATHIMHU JUJIS PELLICHUS] IPAKTUYECKUX 3a4a4.

Bbruncnsate (pa3nuuHbiMH crioco0aMu) IUIOLIA[b TPEYroJibHUKA M IUIOUIaAU
MHOTOYTOJIbHBIX (Uryp (mosib3ysch, riae HEOOXOAUMO, KaJlbKyJasTopoMm). IIpumeHsATH
IIOJIy4CHHBIC YMEHUS B IIPAKTUYECKUX 3aadax.

BiageTs NOHATHUAMM BIMCAHHOIO M LEHTPAJIBHOIO YIVIA, MCIOJIb30BATh TEOPEMBI
0 BIIMCAHHBIX YIJIaxX, yriax MEeX]y XOpJAaMH (CeKYIIMMHU) U yIiie MKy KacaTelIbHOU U
XOpJIOHM IIPU PEIIEHUU TEOMETPUUECKUX 3a/1a4.

Bnagers 1OHATHEM OIMCAHHOIO YETHIPEXYIOJIbHUKA, [PUMEHSTh CBOWCTBA
OIIMCAHHOI'O YETHIPEXYTOJIbHUKA P PELLICHUU 3a1a4.

[IpuMeEHATh MOMy4YECHHBIE 3HAHUS HA PAKTUKE — CTPOUTHh MATEMATUYECKUE MOJEIIH
JUIL  3aJa4  pEAJbHOW JKU3HM M IIPOBOAUTH COOTBETCTBYIOLIME  BBIYHUCIICHMS
C TMpPUMEHEHHEM TO0J00MS U TPUTOHOMETPUHU (MONB3YSCh, TAE HEOOXOAUMO,
KaJIbKYJIITOPOM).

[IpeameTHbIe pe3yJbTaThl OCBOEHUS MPOrpaMMbl Y4YEOHOro Kypca K KOHILY
oOydeHus B 9 Kiacce:

3HaTh TPUTOHOMETPUYECKUE (PYHKIMU OCTPBIX YIJIOB, HAXOJIUTh C UX MOMOUIBIO
pa3UYHBIE AJIEMEHTHI MPSIMOYTOJBHOTO TPEYTroJbHUKA («pPEIIeHrue MPSIMOYTOJIbHBIX
TPEYroJbHUKOBY). HaxomuTe (C MOMOIIBIO KaJbKyJNSATOpa) JUIMHBL M YIJIbI
JUTSl HeTaOJMYHBIX 3HAYEHUH.

[Tonp3oBaThcs (popmylnamMu TPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKAECTBOM  [UI  HAaXOXACHUS COOTHOLICHUM MEXKIYy TPUIOHOMETPUYECKUMHU
BEJINYMHAMM.

Hcnonb30BaTh TEOpPEMBI CHHYCOB U KOCHHYCOB I HAXOXIACHUS Pa3JIMYHBIX
AJIEMEHTOB TPEYTrOJIbHUKA («PEIIEHUE TPEYTOJbHUKOBY), TPUMEHSTh UX MPU PEUICHUU
r€OMETPUUECKUX 3a/1a4.

Brnanets monHsTHSIMU TpeoOpa3oBaHus MOJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX Quryp. [lonb3oBaTbes cBoWcTBaMU MOAOOUS MPOU3BOIBHBIX (QUTYDP, YMEThH
BBIYUCIIATH JIMHBI K HAXOAUTH YIJIbl Y MOJOOHBIX uryp. [IpuMeHsTh cBOMCTBA MO100us
B TPAKTUYECKUX 3aJadyax. YMETb MPUBOAUTH MPUMEPHl TOJOOHBIX  (QUTYD
B OKPYXKAIOIIEM MUDE.

ITonp3oBaTecad TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpPHA, O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, O KBaJIpaTe KacaTeIbHOM.
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[Tonb30BaThCs BEKTOpaMH, MOHUMATh WX F€OMETPUUYECKUN U (PU3MUECKUl CMBICI,
OPUMEHATh MX B PELICHUM TEeOMETpUYeCKUX U (usnueckux 3aznad. llpumensars
CKIIIPHOE NPOU3BEIECHUE BEKTOPOB ISl HAXO0KICHHUS UIMH U YIJIOB.

[Tonb30BaThCA METOJIOM KOOPAMHAT Ha IJIOCKOCTH, MPUMEHSTH €r0 B PEIICHUU
F€OMETPUYECKUX U MPAKTUUECKUX 3a7ad.

BiiageTs NOHATHAMH NPABUIBHOIO MHOTOYT'OJIBHHMKA, JUIMHBI OKPY’KHOCTH, JUIMHBI
YT OKPY>KHOCTH M PaJuaHHOM Mephbl yIJIa, YMETh BBIYUCIIATH IUIOIAAL KPyTra U €ro
yacteil. [[puMeHsITh MOJyYeHHbIE YMEHHS B PAKTUUYECKUX 3a7a4ax.

Haxonutek ocu (M1 HEHTPBI) CUMMETPUH (DUTYP, TPUMEHSTh IBHKEHUSI IJIOCKOCTH
B IIPOCTEUILNX CIIy4asX.

IIpuMeHSTh OyYEHHBIEC 3HAHUS Ha IPAKTUKE — CTPOUTh MaTEMAaTUYECKAE MOJECIIN
JUISL  3a7a4  peajbHOM JKM3HM W NIPOBOJUTH COOTBETCTBYIOIIME BBIYHUCICHUS
C IPUMEHEHUEM NoJ00HUs M TPUTOHOMETPUYECKHX (yHKUUN (TOJB3YySCh, THE
HE0OXO0IUMO, KATbKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HanmenoBanue paznena |[KonumdectBo OcHoBHOE OCHOBHBIE BUJIBI ACATEIBHOCTH O0YUYAOIIUXCSI
(Temsl) Kypca 4acoB COACPIKAHUE
[Ipocrenme 14 [Ipocreimue DopMyJIMPOBATH OCHOBHBIC ITOHATHUS U OIPEICIICHHUS.
reoMeTpudecKkue GUrypsbl u F€OMETPUYECKUE Pacno3naBaTh U3ydeHHbIE T€OMETPUUECKUE (PUTYPHI,
WX CBOMCTBA. M3mepeHue OOBEKTHI. onpeaeJATh UX B3aMMHOE PaCOJIOKEHUE, BHINOJHATH
FEOMETPUYECKUX BEJIUYNH MHOroyronbHUuK, YepTEK MO YCIOBHIO 3aJaUU.
JIOMaHasl. IIpoBoauTh NpOCTENIINE TOCTPOEHHUS C TOMOILBIO IUPKYJIS

CmexHbIe U
BEPTUKAJIbHBIC YTIIbI.
Pa6ota

C IPOCTEUITUMHU
YepTeKaMH.
N3mepeHnune TMHEeMHbBIX
1 YTJIOBBIX BEJIUYUH,
BBIYUCJICHUE OTPE3KOB
U yTJIOB

U JINHEUKH.

I/I3MepHTL JIMHEHUHBIC U YTJI0OBBIC BCJIMYUHBI TCOMCTPHUICCKHUX

U TIPAKTUYECKUX OOBEKTOB.
Onpeneasith «Ha ria3» pa3Mepbl pealibHbIX 00BEKTOB,
NPOBOAUTH rPyOyI0 OLIEHKY UX Pa3MEpPOB.

Pemiatn 3aJla4y Ha BBIYUCIICHHUC JJIMH OTPE3KOB U BCJIMYHNH

YTJIOB.

Pemarhb 3a1a4n Ha B3aMMHOE PACIIOJIOKEHHE
reOMETPUYECKUX QUryp.

IIpoBoauTh KJIaCCUPHUKALIUIO YTIIOB, BBIYMCIATH
JIMHEVHBIE U YIJIOBBIE BEJIMYUHBI, IPOBOAUTH
HEO0OXOIMMBbIE JOKA3aTEIbHbIE PACCYKICHHUS.
3HAKOMMTBHCS C MCTOPHUEH Pa3BUTHUS T€OMETPUU

TpeyroyibHUKN

22

IToHsiTHE O paBHBIX
TPEYroJbHUKAX U

Pacno3naBaTh napbl paBHbIX TPEYTOJILHUKOB Ha TOTOBBIX
yepTexkax (C ykazaHHeM ITPU3HAKOB).
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MePBUYHBIC
NpeICTaBICHHUS

0 paBHBIX (purypax.
Tpu npusHaka
paBeHCTBa
TPEYTrOJIbHUKOB.
[Ipu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOMCTBO MeIMAHBI
MPSIMOYTOJIBHOTO
TPEYroJbHUKA,
MPOBENEHHON

K TUIIOTEHY3E.
PaBHoOepeHHbIE U
PaBHOCTOPOHHHE
TPEYTOJIbHUKHU.
[Ipu3Haku u cBOMCTBA
PaBHOOEAPEHHOTO
TPEYTOJIbHUKA.
Hepasencrtra

B T€OMETPHH.
[IpssMOyTONIBHBIN
TPEYTOJIbHUK C YTIIOM
B 301n

BoIiBoauTh ClieICTBUS (PAaBEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.
DopMyJIMPOBATH OINPEICIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJBHOTO, IPSMOYTOJILHOT0, pAaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MEJIMaHbl TPEYTOJbHUKA; CEPEIMHHOTO NEPIECHINKYISIpa
OTpe3Ka; IEPUMETPA TPEYTOJIbHHUKA.

@opmMyTHPOBATH CBOMCTBA M IPU3HAKU PABHOOESIPEHHOTO
TPEYTOJIbHUKA.

CTpouts uepTexy, pemaThb 32241 C IOMOIIbIO
HaxX0XJICHUS] PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHATH NPU3HAKY PABEHCTBA MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB B 33/1a4ax.

Hcnoab3oBath IUGPOBBIE pECYPCHI AJIA UCCIeT0BAHUSA
CBOWCTB M3y4aeMbIX (HUryp.

3HAKOMHMTBHCS C UCTOPHUEI Pa3BUTHUS TEOMETPUU
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[TapannenbHble NpsSIMBIE, 14 [TapannenbHbie @opMyIHPOBATH NOHATHE MAPAIIIETBHBIX IPSIMBIX,
CyMMa YIJIOB TPEYTOJIbHUKA IPSIMBIC, UX CBOMCTBA. | HAXOAUTb IIPAKTHYECKHUE TPUMEPHI.
Hakpect nexamue, H3yuarts cBoiicTBa yrioB, 00pa30BaHHBIX MPHU EPECCUCHUN
COOTBETCTBEHHBIE U napajuiesIbHbIX IpsAMbIX cexkyuiel. [IpoBoauts
OJIHOCTOPOHHUE YIJIBI, | J0Ka3aTeNbCTBA IMAPAIJIEIBHOCTH ABYX IPSIMBIX C IOMOIIBIO
00pa3oBaHHbIE yTJI0B, 0Opa30BaHHBIX MPU NEPECEUCHUH FTUX MPAMBIX
IIPU TIEPECEUYCHUH TPEThEU NMPSAMOM.
napajIeIbHbIX BeryucasTh CyMMy yIIOB TPEYTOJIbHUKA U MHOTOYT'OJIBHUKA.
MPSIMBIX CEKYLIEH). HaxoauTp uncinoBble U OYKBEHHbIE 3HAUEHUS YTIIOB
IIpusHax B TEOMETPHUYECKHUX 3a7a4ax ¢ UCIIOJIb30BAHUEM TEOPEM
[apaJuIEIbHOCTH 0 CyMMe€ YTJIOB TPEYTOJIbHUKA U MHOI'OYT'OJIbHUKA.
IPSIMBIX Yepe3 3HAKOMHUTBHCS C HCTOPHE pa3BUTHUS TEOMETPUN
PaBEHCTBO PAaCCTOSAHUMI
OT TOYEK OJHOM
IIPSAMOM 10 BTOPOU
IIPSAMOM.
CyMmMma yTiioB
TPEYTOJIbHUKA.
Bueninue yrisl
TPEYroJIbHUKA
OKpY>KHOCTb U KpYT. 14 OKpy»XHOCTb, XOp1a U DopMyIMpOBaTh ONIPeAeIeHUs: OKPYKHOCTH, XOPbI,
['eomeTpuueckue JMaMETp UX CBOMCTBA. | JUAMETpa M KacaTeJIbHOM K OKpykHOCTU. U3y4aTh nx
[IOCTPOCHUSA KacarenpHas CBOKCTBA, IPU3HAKHU, CTPOUTH YEPTEKH.
K OKPYKHOCTH. HccaenoBarhb, B TOM 4HCIIE HCIOJIb3Y HU(PPOBbIE
OKpY’KHOCTb, pecypcChl: OKPYKHOCTb, BHIMCAHHYIO B yTOJI; HEHTP

BIIMCaHHas B YI'OJI.

OKPY>KHOCTH, BIIMCAHHOMW B YI'OJI; PABEHCTBO OTPE3KOB
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ITonsatue o IMT,
MIPUMEHEHUE

B 3aJ1a4ax.
buccekrpuca n
CEepEIMHHBIN
MIEPIICHIUKYJISIP
KaK T€OMETPUUYECKUE
MECTa TOYEK.
OKpy>KHOCTb,
ONMCAaHHas OKOJIO
TPEYTOJIbHUKA.
OKpy>KHOCTb,
BIMCAHHAA

B TPEYTOJIbHUK.
IIpocrenmue
3a1a4u

Ha MMOCTPOEHUE

KACaTeJIbHBIX.
HUcnoab3oBatb metox I MT miis nokazarenscTBa TeOpeM

0 MepeceyeHuu OUCCEKTPUC YIIIOB TPEYTOJIbHUKA U
CEpPEAUHHBIX IEPIICHANKYJIAPOB K CTOPOHAM TPEYTOJIbHUKA
¢ momouipo I'MT.

OBJageBaTh NOHATHUSIMH BIIVCAHHOU M OITMCAHHOU
OKPY>KHOCTEHN TPEYTrOJIbHUKA, HAXOAUThb LIEHTPHI 3TUX
OKPY’KHOCTEH.

Pemiatb OCHOBHBIE 3a1a4M HA MOCTPOECHHUE: YTIJIa, PABHOIO
JAHHOMY; CEpEIMHHOIO0 NEPIEHANKYIIAPA JAHHOTO OTPE3Ka,;
PSAMOM, TPOXOJALIEN YEPE3 JaHHYIO TOUKY U
NEePHeHAUKYIAPHON JaHHOUW PSIMOiL; OMCCEKTPUCHI JAHHOTO
yTIJIa; TPEYTOJIbHUKOB

10 Pa3JINYHBIM JJIEMEHTAM.

3HAKOMMTBHCS C MCTOPHUEH Pa3BUTHUS T€OMETPUU

[ToBTOpEeHue, 00001IeHIE 4 [ToBTOpEHUE 1 PemiaTh 3a1a4u Ha NIOBTOPEHUE, UIUTIOCTPUPYIOLINE CBSI3U
3HAHUI 0000IIIEHNE OCHOBHBIX | MEXIY pa3IM4YHbIMU YaCTSIMU Kypca
MOHATUN U METOJ0B
Kypca 7 kinacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KNIACC
Haumenosanue paznena | Konugectso OcHoBHOE OCHOBHBIE BUJIbI ACATENBHOCTH O0YUYaIOIIUXCS
(Temnl) Kypca 4acoB COZEepIKaAHUE

UeThIpEXYyTrOIbHUKA 12 [Tapamnenorpamm, ero | M300paskars M HAXOAUTH HA YEPTEKAX
IIPU3HAKU U CBOMCTBA. | YETBIPEXYTOJIBHUKH PAa3HBIX BUIOB U UX DJIEMEHTHI.
YacTHble ciryyaun @®opMyIHPOBATH ONpPeeJIeHUs: napajyieJorpaMmma,
napajuieIorpaMmmMoB OpsIMOYTOJIbHUKA, poMOa, KBaJparta, Tpaneuuu, paBHOOOKOM
(MpAMOYTOJIbHUK, Tpaneuuu, NpssMOyroJIbHOW Tparenuu.
poMO, KBajpar), ux Jloka3bIBaTh M UCI0JIb30BATH NPU PEUICHUU 32124
IIPU3HAKU U CBOWMCTBA. | MPU3HAKHU M CBOMCTBA: apajlieiorpaMmma,
Tpanerusi. MPSIMOYTOJIbHHKA, poMOa, KBaapara, Tpareinuu, paBHOOOKOM
PaBHOOOKas 1 Tparnenuu, NpsaMOyroJbHON TpaneunH.
IPSAMOYTOJIbHAS IIpuMeHATH MeTOA YABOEHHUS MEANAHBI TPEYTOJIbHHKA.
Tpanenuu. Hcnoan3oBath HUPPOBBIE PECYPCHI ISl UCCIAEAOBAHUS
Meron ynBoeHus CBOMCTB U3y4aeMbIX (UTYP.
MEJIMaHBbI. 3HAKOMMTBHCS C MCTOPHUE Pa3BUTHS T€OMETPUU
LenTpanbHas
CUMMETpUS

Teopema Paneca u Teopema 15 Teopema @aneca n IIpoBoaAMTH MOCTPOEHMSI C TOMOIIBIO HUPKYJIS U IMHENKHU

0 MPOMOPLIUOHATBHBIX TeopeMa C ucInoJib30BaHue treopemsl daneca u TeOpeMbl

OTpe3Kax, MoJ0OHbBIC
TPEYTOJIBLHUKA

O IIPOTIOPITUOHATIBHBIX
OTpe3Kax.

Cpennsiga nuHus
TPEYTroJIbHUKA.

O IPONOPUHUOHAIIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
MPOMOPLUUOHAIBHBINA OTPE3OK.

IIpoBoauTH 10KA3aTEJIBCTBO TOTO, YTO METUAHBI
TPEYrOJIbHUKA NIEPECEKAOTCS B OJTHOW TOUKE, U HAXOAUTh
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Tpaneuus, e€ cpenHsst
JIUHUSL.
[IponopumonanbHbIE
OTPE3KH.

LenTp macc

B TPEYTOJIbHUKE.
[TomoOHBIE
TPEYTOJIbHUKU. TpHu
npu3HaKa Moao0us

CBSA3b C IEHTPOM MacC, HAXOAUTh OTHOIIEHKE, B KOTOPOM
MEJINAHBI JEIATCA TOYKOU UX NEPECECUEHUS.

Haxoauthb no1o0HbIe TPEYTOJIBHUKN Ha TOTOBBIX YEPTEKAX
C YKa3aHHEM COOTBETCTBYIOLIUX MIPU3HAKOB MO00US.
PemaTh 3a1a4n Ha M0JO0OHBIE TPEYTONBHUKHU C IIOMOIIBIO
CaMOCTOSITEIILHOTO MIOCTPOEHUS YEPTEKEN U HAXO0KACHUS
MOJI00HBIX TPEYTOJIbHUKOB.

IIpoBoauTH NOKA3aTEJBCTBA C UCIIOJIB30BAaHUEM
PU3HAKOB MOJ00US.

TPEYTOJIbHUKOB. Jloka3bIBaTh TpU MIPU3HAKA TOA00US TPEYTOJIBHUKOB.
[Ipumenenue IIpyMeHATH MOTyYEHHBIE 3HAHUS IPU PEIICHUN
noj1o0us F€OMETPUYECKUX U MPAKTUYECKUX 3ajad.
P PEIICHUN 3HAKOMMTBHCS C MCTOPHUE pa3BUTHS T€OMETPUU
MPaKTUYECKUX 3a7a4
[Inomans. Haxoxoenue 14 CBolicTBa IUIOLIAIEN OBianeBaTh NEPBUYHBIMU MPEACTABIEHUAMH 00 00TICH
MJI0IAIEN TPEYTOJIbHUKOB F€OMETPUYECKHX TEOpUH IIJI0IA U (Mepbl), GOPMYJIUPOBATH CBOWCTBA
U MHOTOYTOJIbHBIX (PUTYp. dburyp. TLJIOIIA/IH, BBISICHSITh UX HATJISIIHBINA CMBICII.
[Tnomanu mogoOHbBIX PUTYp DopMyibl BoiBoauTh hopmyIibl TUIOMIAAN TApaJIeIorpaMma,
JUTS TITOIIAIA TPEYTOJIbHUKA, Tpaneuu u3 GopMyJIbl TIOIIAIN
TPEYTOJIbHUKA, MPSAMOYTOJIbHHKA (KBaJpaTa).
napajuienorpamma, BoiBoauTh GOpMyIIBI MJIOMIATN BBITYKIOTO
Tparneuu. YETHIPEXYTOJbHUKA YEPE3 IUArOHANIM U YTOJI MEK]1y HUMHU.
Brruucnenue Haxoauts miomanu ¢puryp, n300paxEHHbIX Ha KJIETYaTON

[UIOMIAIEN CIOKHBIX
duryp.

Oymare, HCNoJIb30BaTh pazoueHue GUTryphl HA YaCTH U
JOCTpanBaHUeE.
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[Tnomaau puryp

Ha KJeT4yaToi Oymare.
ITnomiaau mogoOHBIX
duryp.

3agaun

C MIPaAKTUYECKUM
COJIEp’KaHUEM.
Pemenue 3amau

C MIOMOIIIBIO0 METOIA
BCIIOMOTaTEJIbHOM
IJIOIIAIN

Pa30upaTs npuMepbI UCIIOJIb30BAHUS BCIOMOTaTEIbHOM
IJIOIIA/IN JIJIsl PEUICHUS T€OMETPUUYECKUX 3aay.
HaxoauTts miomaay nogo0HbIX GUryp.

Bb14ucJasaTh mIomnaau pa3iniHbIX MHOTOYTOJIBHBIX (DUTYD.
Pemath 3agaum Ha 1JI0IA/1b C MPAKTUYECKUM
coJiepKaHuEM

Teopema ITudaropa u
Hayvajia TPUTOHOMETPHUH

10

Teopema [Tudaropa, u
€€ NNpUMEHEHHUE.
Onpenenexnue
TPUTOHOMETPUUYECKUX
(yHKUIHNA OCTPOTO
yTiia IpsIMOYTOJIbHOTO
TPEyroJbHUKA,
TPUTOHOMETPHUUYECKHUE
COOTHOIIEHUS

B IIPSIMOYTOJIHOM
TPEYroJbHUKE.
OcHoBHOE
TPUTOHOMETPHUECKOE
TOKJIECTBO

Joxka3biBaTh TeOopeMy [ludaropa, ucnonab3zoBarsb eé

B IPAKTUYECKUX BBIYUCICHUSX.

DOopMyIHPOBATH ONPEAECICHUS TPUTOHOMETPUYECKHUX
(GYHKUMNA OCTPOTO yIiia, MPOBEPATH UX KOPPEKTHOCTH.
BeIBOAUTH TPUTOHOMETPUYECKHE COOTHOILICHHUS

B [IPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccnenoBath COOTHOIIEHUS MEX1Yy CTOPOHAMU B
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriaMmu B 45° n 45°; 30°
u 60°.

Hcnoan3oBaTh GopMyIibl TPUBEAEHUS U OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO ISl HAXO0XKICHHUS
COOTHOIICHHUI MEX Iy TPUTOHOMETPUUYECKUMU PYHKIUSIMHU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpuMeHsATh NOJy4eHHBIE 3HAHUS U YMEHHUS [IPU PELLICHUU
MPaKTUYECKUX 3a]1a4.

3HAKOMUTBHCH C HCTOPHEH Pa3BUTHUS T€OMETPUN
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YTbI B OKPY’KHOCTH.
BrrcanHbie v ONMCaHHbIE
YEeThIPEXYTOJIbHUKH.
KacarenbHble

K OKpy>kHOCTH. Kacanue
OKPYKHOCTEN

13

Bnucannsie n
LEHTPAJIbHBIE YIJIbI,
YTOJI MEXITY
KacaTeJIbHOM U
XOPJION.

YT1ibsl Mex Iy
XOpJAaMu U
CEKYILIUMHU.
Bnucannsie n
OIMMCAaHHbBIC
YETBIPEXYTOJIbHUKH,
WX MPU3HAKU U
CBOMCTBA.
[Ipumenenue 3Tux
CBOMCTB

MIpY PEUICHUU
FEOMETPUUYECKHUX
3aJ1a4.

Bzaumnoe
pacmoJIoKEHUE JBYX
OKPY>KHOCTEH, 001IIHe
KacaTelIbHbIC.
Kacanue
OKPY>KHOCTEN

DopMyJIHPOBATH OCHOBHBIE ONPEIEIICHHUS], CBSI3aHHBIC

C yrJlamH B Kpyre (BIUCaHHBIN YroJl, HEHTPAIbHBINA yro).
HaxoauTs BIMCaHHBIE YIJIbl, OTUPAIOLINECS HA OAHY AYTY,
BbIYHMCJIATH YIUIBI C IOMOLIBIO TEOPEMBI O BIIMCAHHBIX
yIJIax, TEOPEMBI O BIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAIILHOM YIJIE.

HccnenoBathb, B TOM UKCie ¢ TOMOUIBIO ITU(PPOBHIX
pecypcoB, BIIMCAHHBIE U OIIMCAHHBIEC YETBIPEXYTOJIbHUKM,
BbIBOJAUTH UX CBOMCTBA U IIPU3HAKHU.

Hcnonp30BaTh 5TH CBOKWCTBA U IPU3HAKU [IPU PELICHUU
3a1a4
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[ToBTOpeHue, 06001IeHNE 4 [ToBTOpEHME Pemath 3a1a4u Ha MOBTOPEHHKE, WJUTIOCTPUPYIOIINE CBS3U
3HAHUI OCHOBHBIX MOHATHI U | MEXIy pa3IMYHBIMHU YaCTSIMH Kypca
METOJI0B KypCcOB 7 1 8
KJIacCOB, 0000IIEHHE
3HAHUM
OBIIEE KOJIMYECTBO 68
YJACOB IIO ITPO'PAMME
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9 KITACC
Haumenosanue paznena | KomuuecTtso OcHoBHOE OcHOBHBIE BU/JIbI J€ATEIBHOCTH O0YYAIOIIHUXCS
(Templ) Kypca 4acoB COZIEpIKAHUE

Tpuronomerpus. Teopembl 16 Onpenenenue D®opmMyIHPOBATH ONpeAeJeHUsl TPUTOHOMETPUUECKUX

KOCHHYCOB Y CHHYCOB. TPUTOHOMETPUUECKUX | (DYHKIHMM TYIbIX U MPSIMBIX yTJIOB.

Pelienne TpeyroabHUKOB ¢yHkuumit yrinos ot Ofn | BeIBOAUTH TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB
10 180#w. dopMyisl (c pannycoM ONMCAaHHOW OKPYKHOCTH).
PUBEICHUS. BeiBoauTh opMyJibl VI BBIYUCICHHUSA II0IIAEH
Teopema KOCUHYCOB, ¢ HCNOJIb30BaHMEM TeopeM Tpuronomerpuu (popmyna
TEOpEMa CHHYCOB. IUIOLIAAMN TPEYTOJIbHUKA Yepe3 JBE CTOPOHBI M YTOJl MEXK]TLY
Pemenne HUMH, (popMyJia TIIOMIAIA YEeTHIPEXYTOJIBHUKA Yepe3 ero
TPEYTrOJIbHHUKOB. JUArOHaJIU M YToJl MeXIY HUMH).
[TpakTrueckoe PemiaThb TpeyroapHUKMU.
IpUMEHEHHE PemaTh npakTuyecKre 3a1a4u, CBOISIINECS
JIOKa3aHHBIX TEOPEM K HaX0>KJICHUIO Pa3JINYHBIX AJIEMEHTOB TPEYTOJIbHUKA

[IpeoOpazoBanue nogo0us. 10 [TonsiTne OcBauBaTh NOHSITHE TPEOOPA30BaHNUS TOI00NUS.

MeTpuueckue
COOTHOILICHUS
B OKPYXHOCTH

0 mpeoOpa3oBaHUU
10JTO0HSL.
COOTBETCTBEHHBIC
9JIEMEHTHI TOJ00HBIX
duryp.

Teopema

0 TIPOU3BEACHUH
OTPE3KOB XOP,
TeopemMa

HccnenoBath OTHOIIEHNE JIMHEHHBIX AJIEMEHTOB (pUTYp
IpHU peoOpa30BaHUU TIOI00MSI.

Haxoauts nprmepsl nogo0us B OKpyKarouiei
JEeUCTBUTEIIHOCTH.

BbIBOAUTH METpHUYECKHE COOTHOILIEHUSI MEXKIY OTpE3KaMu
XOp, CEKYIIUX U KacaTeIbHBIX C UCIIOJIb30BaHUEM
BIIMCAHHBIX YTJIOB U MOJOOHBIX TPEYTOJIbHUKOB.

PemaTh reoMeTpuiecKkue 3aja4M 1 3aJ1a4M U3 peanibHOU
’KU3HU C UCIIOJIb30BAHUEM MOI00HBIX TPEYTOJIbHUKOB
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O IIPOU3BENCHUU
OTPE3KOB CEKYIIUX,
TeOopeMa O KBaapare
KacaTeJIbHOM.
[Ipumenenne

B PECIICHUU
F€OMETPUYECKHUX
3aja4

Bexropsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BBIYUTAHUE
BEKTOpPOB,
YMHOKEHUE BEKTOPa
Ha YHUCJIO.
DuU3NYECKu U
F€OMETPUYECKU I
CMBICJI BEKTOPOB.
Pa3noxenue Bekropa
10 IByM
HEKOJUJTMHEAPHBIM
BEKTOpPaM.
Koopaunatsr
BEKTOpa.

CxansapHoe
IIPOU3BEACHUE
BEKTOPOB, €T0

Hcnmoab30BaTh BEKTOPHI KAK HAIIPABJIEHHBIE OTPE3KH,
HCCJIeI0BATh FEOMETPUYECKUN (IEpEMELICHHE) U
(¢u3nueckuii (cuiia) CMbICIbI BEKTOPOB.

3HaTh omnpeesIeHUuss CyMMBbI U pa3HOCTH BEKTOPOB,
YMHOKEHHsI BEKTOPA HA YUCIIO, HCCIIEI0BATh
TCOMETPUIECKUN U (PU3NUECKHUIA CMBICIIBI 3TUX OTICPAITHIA.
Pemiatb reoMeTpuueCcKre 3aa4M C UCIIOJIB30BAHUEM
BEKTOPOB.

PackiiagbIiBaTh BEKTOP 110 IBYM HEKOJJIMHEAPHBIM
BEKTOPAM.

Hcnmoab30BaTh CKaNsIPHOE TPOU3BEAECHUE BEKTOPOB,
BbIBOJUTH €T0 OCHOBHBIE CBOWCTBA.

BeruucjasaTs cyMMy, pa3HOCTb M CKAJISIPHOE TPOU3BEICHNE
BEKTOPOB B KOOPJMHATAX.

IIpumeHsATH CKaIsipHOE IPOU3BEACHHUE SISl HAXOKICHUS
JUIMH U yTJIOB
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IpUMEHEHNE
JUTST HAX 0K JICHUS
JUTMH ¥ YTJIOB.
Pemienue 3amau

C IIOMOIIIBIO BEKTOPOB.
[IpuMeHenue BEKTOpoB

IUISL peLIeHus 3a1a4
buzuku

JlexkapTOBBI KOOPAUHATHI
Ha IJIOCKOCTHU

JlexapToBbI
KOOPJIMHATHI TOUEK
Ha IJIOCKOCTH.

YpaBHEHUE NIPAMO.

YpaBHeHuE
OKPY’KHOCTH.
Koopaunatel Touek
IIEPECEUCHHUS
OKPYXXHOCTH U
MPSMOH.

Meton koopauHAT
MIpY PELICHUU
F€OMETPUYECKHUX

3a1a4, IIPaKTHYCCKHUX

3a/1a4

OcBauBaTh NOHATHE IPSIMOYTOJIBHON CUCTEMBI
KOOPJMHAT, IEKapTOBbIX KOOPAUHAT TOUYKH.

BeiBOAUTB ypaBHEHHUE IIPSAMOMN U OKPYKHOCTH. BblaeasiTh
ITOJTHBIM KBAJAPAT JUIsl HAXOKICHMS LIEHTpa U paauyca
OKPYXHOCTHU 110 €€ YPaBHEHUIO.

Pemiath 3a1a4M Ha HAXO0KJICHUE TOYEK NIEPECEUEHUS
OPSIMBIX U OKPYKHOCTEH C IIOMOIIBIO METOAa KOOPAMHAT.
Hcnonb3oBaTh CBOMCTBA yriaoBoro ko3 @uimenta npsamoit
IIPU PELICHUH 3a]1a4, JJIs1 ONPEETIEHUS PACIIOI0KEHUS
IPSIMOM.

IIpyMeHATH KOOPAWHATHI ITPU PEIICHUN TEOMETPUIECKUX U
MIPAKTUYECKUX 3a/1a4, JUIsl HOCTPOCHHSI MaTEMATUYECKUX
MOJIeIel peasibHBIX 3a/1a4 («METOJ KOOPJIUHAT).
IHonb30BaTbest U1 TOCTPOEHUS U UCCIIETOBAHUI
U(PPOBBIMHU peCypcaMu.

3HAKOMHTHCS ¢ UCTOPHUEN Pa3BUTHS TEOMETPUU
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[IpaBusibHBIE
MHOT'OYTOJIbHUKH.
JImvHa OKpYKHOCTH U
MJI0IA/1b KpyTa.
Brrancienue momanen

[IpaBusibHBIE
MHOTOYTOJIbHUKH.
Yucno =. Jlnnna
OKPY>KHOCTH, TyTH
OKPY>KHOCTH.
Pannannas mepa
yria.

[Inomane xpyra,
CEKTOpa, CETMEHTA

®OopMyIHPOBaAThH ONPECICHUE MPABUIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAMThb UX 3JIEMEHTBHI.

IToab30BaTHLCA IOHITHEM JJIMHBI OKPYKHOCTH, BBGI[éHHBIM

C IOMOIIIBIO MPABUIBHBIX MHOTOYTOJIbHUKOB, ONIPeaeJATh
YHUCIIO &, JUIMHY AYTH U paJUaHHYI0 MEPY yTJa.
IIpoBoauTH MEepexoa OT paAuaHHON MEPBI yTIIa

K TPaJlyCHOM 1 HA00OPOT.

OnpenesassTh 11011316 KpyTa.

BoiBoauTth popmy.inl (B rpagyCHOM U paiaHHON MEpe)
JUISL TMH JTyT, TUIOIIAJAEH CEKTOPOB U CETMEHTOB.
BoruucjasaTs mwionaau Guryp, BKIFOYAOITUX JJIEMEHTHI
OKPY>XHOCTH (KpyTa).

HaxoauTts mioiaam B 3ajilayax peajaibHOU KU3HU

JIBH>KEHUS TIIIOCKOCTH

ITonsiTue o ABMKEHUU
IUIOCKOCTH.
[TapannenpHbIi
IIEPEHOC, IOBOPOT
[Ipumenenue

IIPU PELIECHUH 33]1a4

Pa30upars npuMepsl, WILUTFOCTPUPYIOIIUE TOHATHS
JIBUKCHMSL.

DopMyJIHPOBATH OIIPEACIEHUS NAPALIEIBHOIO IEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUH. BBIBOAMTH UX CBOMCTBA,
HAXOJMTH HENOABUKHBIE TOUKHU.

HaxoauTh 1IeHTPHI 1 OCU CUMMETPUIA TPOCTEUIITUX (DUTYD.
IIpumMeHsATh apajuieabHbI NIEPEHOC U CUMMETPUIO IIPU
pEeIIeHNN TeOMETPUUYECKUX 3a/1a4 (pa30upaTh MPUMEpPHI).
Hcnmoab3oBaTh 711 NOCTPOEHUS U UCCIIEN0OBAaHUN
1u(POBBIE PECYPCHI

[ToBTOpEeHue, 00001ICHUE,
CUCTEMAaTH3alus 3HAaHUU

[ToBTOpEHue
OCHOBHBIX MTOHIATHUU U

OnepupoBarb NOHATUSAMU: QUTYpA, TOUKA, IPSMAast, yTol,
MHOTOYTOJIbHUK, paBHOOEIPEHHBIN M PABHOCTOPOHHUI
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METOI0B KypcoB 7—9
KJIacCOB, 00001IeHNE
Y CUCTEMATU3aLHs
3HAHUU.
[Ipocreimme
FEOMETPUYECKHE
buUrypsl 1 ux
cBoricTBa. M3mepenne
FEOMETPUYECKUX
BEJINYNH.
TpeyroapHUKU.
[TapannensHbie 1
NEPIEHANKYISIPHBIE
npsiMBbIE.
OKpYKHOCTb U KpYT.
I'eomeTpuueckue
IOCTPOCHUS. Y TJIbI
B OKPYKHOCTH.
Briucanuele n
ONMCAHHBIE
OKPY’KHOCTH
MHOTOyTOJIbHUKOB.
[Ipsamas u
OKPY’KHOCTb.
YeTsIpEXYrOJIbHUAKHY.
Brniucannsie

TPEYTrOJIbHUKH, IPAMOYTOJbHBIN TPEYTOJbHUK, MEAUAHA,
OMCCEKTpHCca M BBICOTA TPEYTOJIbHUKA, ITapaJlICIOrpaMM,
poMO, MPSIMOYTOJILHUK, KBAJIpaT, Tpamnelus; OKPY>KHOCTb,
KacaTelbHas, paBEHCTBO U Mogo0ue Guryp,
TPEYTOJIbHUKOB; MAPaJUIEIbHOCTh U NEPIICHAUKYIIAPHOCTD
NPSIMBIX, YTOJI MEXY NPSIMBIMUA, CHAMMETPUSI OTHOCUTEIIBHO
TOYKHU U MPSMOM; NIMHA, PACCTOSHUE, BEJIMUYNHA YIJa,
IJIOIIA/b, IEPUMETP.

Hcnoab3oBath GopmyJibl: IEpUMETPA U TIOIIAN
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U TIOIAN KPyTa,
00bEMa IPSIMOYTOILHOTO Mapajieienumne/a.
OnepupoBarb NOHATUSIMU: NIPAMOYTOJIbHASL CUCTEMA
KOOPJMHAT, BEKTOP; HCMOJIb30BATh 3TH MOHATHUS JJI5
MPEICTABJIEHNS JAHHBIX U PEIICHUS 3a7a4, B TOM YHCJIE

U3 IPYTUX YYEOHBIX MPEIMETOB.

PemaTp 3a1a4um Ha NOBTOPEHUE OCHOBHBIX MTOHSTHUH,
WJUTIOCTPALIAIO CBSI3€M MEXKY PA3IMYHBIMU YaCTAMU Kypca.
Bpi0upaTh MeTOa 17151 pELICHUS 3aJaUu.

PemaTp 3aga4m u3 NoBCeJHEBHOM KU3HU
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Y OTITMCaHHBIC
YEeTHIPEXYTOJIbHUKH.
Teopema [Mudaropa u
Havayia
TPUTOHOMETPHH.
Pentenne oOmmx
TPEYTOJIHHHUKOB.
[IpaBunbHbIE
MHOTOYTOJIbHUKH.
[IpeoGpazoBanus
TUTOCKOCTH.

JBmwxenus. [Togobue.

Cummerpus.
[Lmomans.
Beruucnenne
rontanen. I momaan
no1I00HBIX GUTYP.
JlexapToBbI
KOOpJMHATHI Ha
IJIOCKOCTH.

Bexrtopsl

Ha MJIOCKOCTHU

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68
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OEJIEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

HOACHUTEJIBHAA 3AIIMCKA

B coBpemenHOM 1H(poBOM MUpPE BEPOSTHOCTh U CTAaTHCTHUKA MPHOOPETAIOT BCE
OOJIBITYIO0 3HAYMMOCTb, KaK C TOUKH 3PCHUS TPAKTHUCCKUX MPUIIOKCHHH, TaK M KX POJTH
B 00pa3oBaHNM, HEOOXOIUMOM KaXKIOMY 4YeloBeKy. Bospacrtaer uucio npodeccui,
Opy OBJIAJACHUM KOTOPBIMH TpeOyercs Xopomias 0a3oBasg MMOATOTOBKAa B 00JacTH
BEPOSITHOCTU U CTATUCTUKH, TaKasl MOJArOTOBKA BayKHA JJIsl IPOOJIKEHUSI 00pa30BaHUs U
JUTSI YCTICTITHOW MPo¢eCCHOHANTBHON Kapbephl.

Kaxx b1l 4emoBek MOCTOSSHHO MTPUHUMAET PEIICHHs] HA OCHOBE MMEIOIIUXCS y HETO
JaHHBIX. A JJis 00OCHOBAaHHOTO MPHUHSATHSA PEIICHUS B YCJIOBHUSX HEJIOCTAaTKa WIIU
n30bITKa WHPOPMANMK HEOOXOAMMO B TOM YHCIE XOpPOIIo CHOPMHPOBAHHOE
BEPOSITHOCTHOE M CTATUCTHYECKOE MBIIIICHHUE.

MMeHHO T03TOMY OCTPO BCTalla HEOOXOAMMOCTh CPOPMHUPOBATH Yy 00YUAIOIIUXCS
(YHKIIMOHATIBHYIO TPAaMOTHOCTh, BKJIIOYAIONIYI0O B C€OS B KaueCTBE HEOThEMJIEMOU
COCTABJISIFOIICH YMEHHE BOCIPUHHMMATh M KPUTHYECKU aHAIM3WPOBATh MH(GOPMAIIHIO,
MPE/ICTABIICHHYIO B Pa3IMUHBIX (pOpMax, MOHUMATh BEPOSTHOCTHBIM XapakTep MHOTHUX
peanbHBIX MPOLECCOB M 3aBUCUMOCTEH, MPOU3BOAUTH MNPOCTEHIINE BEPOSTHOCTHBIC
pACYETHL.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMU MpHHIMIIAMU cOOpa, aHalIu3a |
NPEACTaBICHUS JaHHBIX U3 Pa3jIM4HbIX cdep KU3HU OOIecTBa W TOCyIapcTBa
npuoOmaeT oO0ydaromuxcs K OOIIeCTBEHHbIM HHTepecaM. l3ydeHue OCHOB
KOMOMHATOPUKHM pa3BUBAECT HABBIKM OpraHU3aldd Iepedopa W NoAcYETa YHCIia
BApUAHTOB, B TOM 4YHCJIE B NPUKIAJHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3maér marematudeckuii (GyHIaMEHT aisg (HOPMHUPOBAHMS KOMIIETCHITUH B
obnmactu WHPOPMATUKK W THUQPPOBBIX TEXHOJOTHHA. [IpW W3yYeHWUW CTATUCTUKU W
BEPOSITHOCTU OOOTAIIAIOTCS MPEACTaBICHUSI O0y4YaroIMUXCI O COBPEMEHHOW KapTHUHE
MHUpa U METOJAaX €ro MCCleJOBaHusA, (OPMUPYETCS MOHUMAHUE POJIM CTATUCTHKU Kak
UCTOYHMKA COIMAIbHO 3HAYMMOW HMHPOPMALMM UM  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIILJICHUS.

B cOOTBETCTBUU C JaHHBIMH LEISIMH B CTPYKTYype MPOrpaMMbl y4eOHOTO Kypca
«BepoATHOCTB U CTaTUCTHKA» OCHOBHOT'O OOIIEro 00pa30oBaHUs BbIJCIECHBI CIEAYIOIINE
cozepxkaTenbHO-MeToanueckue nuHuu: «llpencraBienne MaHHBIX W OMHCATENIbHAS
CTaTUCTUKa», «BeposATHOCTHY, «IneMeHThl KOMOMHATOPUKNY, «BBeleHHEe B TEOPHUIO
rpadoBy.

Conepxxanune muann «lIpencraBieHne AaHHBIX W OMHUCATENbHAS CTATUCTHUKA
CIIY>KUT OCHOBOM /Ji1 ()OpMUPOBAHUS HABLIKOB paOOThI ¢ MH(POpMALIMEH: OT YTECHUS U
UHTEpHIpeTauuu WHOOpMAIUU, NPEACTABICHHON B TalnuIlax, Ha JaMarpaMmax u
rpadukax, 10 cOopa, MpeACTaBICHUS U aHalW3a JaHHBIX C HCIOJIb30BaHUEM
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CTATUCTUYECKUX XapaKTEPUCTHK CpEeIHUX U pacceuBaHus. Pabortas ¢ maHHBIMH,
oOyyaromuecss ydarcsli CUMTBIBAaTh M HMHTEPHPETUPOBATH JIAHHBIC, BbIJIBUTATh,
apryMEHTUPOBATh U KPUTUKOBATH ITPOCTEHIIINE TUTIOTE3bI, Pa3MBIIUISITh HaJl (haKTOpaMH,
BBI3BIBAIOIIMMH HW3MEHYMBOCTh, U OLIEHMBAaTh HMX BIUAHUE HAa pPACCMaTPUBAEMBIE
BEJIMYMHBI U TIPOIIECCHI.

NHTYyUTHUBHOE TMPEICTABICHUE O CIy4ailHOM W3MEHYMBOCTH, MCCIEAOBAHUE
3aKOHOMEPHOCTEN M TEHAEHLUMUW CTAHOBUTCS MOTHMBHMPYIOILEH OCHOBOW ISl U3YYEHUS
TEOpHUU BeposiTHOCTEH. boJibilioe 3HaueHne UMEIOT MTPAKTUUECKUE 3aJaHusl, B YaCTHOCTH
OMBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEISIMH.

[TonsaTHE BEpOATHOCTH BBOJUTCS KaK Mepa MpaBAONo00us CIIyd4aliHOrO COOBITHS.
[Ipu uzyuennu yyebHOro Kypca oO0ydarouecs: 3HaKOMATCS C MPOCTEUIIMMU METOIaMU
BBIYUCJIEHUS BEPOSITHOCTEN B CIy4YallHBIX 3KCIEPUMEHTaX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU HMCXOJIaMH, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJIAIONIUMU CTaBUTh U
pemath 6osee CloXHbIC 3aaun. B yueOHbI Kypc BXOAST HadalbHBIE MPE/ICTABICHUS
0 CIIy4alHbIX BEJIMYMHAX U UX YHUCIOBBIX XapaKTEPUCTUKAX.

B pamkax yueOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarolIUXCs
C MHOXKECTBAMHM M OCHOBHBIMHM ONEpAlMsIMH HaJl MHOKECTBAMH, PACCMATPUBAOTCA
IpuUMephbl MPUMEHEHUsI I PEIIeHUs 3ajJad, a TakKe HCIOJb30BaHUS B JPYTrUX
MaTEMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 7-9 xnaccax uzy4aetcst yueOHbIN Kypc « BeposSTHOCTh M CTATUCTUKAY», B KOTOPBIN
BXoAAT pasnensl: «lIpencraBieHue [JaHHBIX W ONMCATENbHAsA CTAaTUCTHUKA»,
«BeposaTHOCThY, «DNeMeHThl KOMOMHATOPUKNY, «BBelieHre B Teopuro rpadony.

OO6miee YMCIO YacoB, PEKOMEHIOBAHHBIX [UJIi M3y4YeHHUs Y4eOHOTro Kypca
«BepostHOoCTh U cTtaTucTHKa», — 102 4vaca: B 7 kiacce — 34 yaca (1 yac B Heneno),
B 8 kiacce — 34 yaca (1 gac B Hefeno), B 9 knacce — 34 yaca (1 gac B Hezenio).

COIAEPKAHUE OBYUYEHUA
7 KIIACC

[IpeacraBnenre JaHHBIX B BUJE TaOMUL, AUarpamm, rpaukoB. 3arnodHEHHE
Ta0JIUI, YTEHHE U MOCTPOCHUE TUarpaMm (CTOJOUKOBBIX (CTOJOUYATHIX) U KPYTOBBIX).
Urenue rpadukoB peambHBIX MpoleccoB. M3Bneduenne nHpopmanmu u3 guarpamm u
Ta0JINIL, UCIIOJIH30BAHNE U UHTEPIPETALNS JAHHBIX.

OnucarenpHasi CTaTHCTUKA: cCpeaHee apudMeTHdeckoe, MeauaHa, pa3Max,
HauOoJIbllIee U HAaUMEHbILIee 3HaYeHHsI Habopa YUCIOBBIX AaHHBIX. [Ipumeps! ciayyaitHon
U3MEHYUBOCTH.

CrnydaifHbIi SKCTIEPUMEHT (OTBIT) U CIy4daiiHoe coObITHE. BeposTHOCTH M yacToTa.
Ponb ManoBeposSTHBIX U IPAKTUYECKU JOCTOBEPHBIX COOBITUM B IPUPOJIE U B OOIIECTBE.
MoHeTa 1 urpajibHasi KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmna, pedpo. Crenens BepmnHbl. Yucino pédep U cymMMapHasi CTENEHb
BepuinH. [Ipencrasnenue o cBsa3Hoctu rpada. Lenu u mukisl. [lytu B rpadax. O6xon
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rpada (3isepoB nyTh). IIpeacraBienue 06 opueHTHUpOoBaHHOM Tpade. Permenue 3amau
C TIOMOIIEI0 TPpadoB.

8 KITIACC

[IpeacraBnenue JaHHBIX B BUE TaOJIHLI, JUarpaMM, rpauKoB.

MHO0XK€eCTBO, 3JIEMEHT MHOKECTBA, MOJAMHOXKeCTBO. Onepanuy HaJ MHOKECTBAMMU:
o0ObeuHEeHue, mnepecevyeHue, aononHeHre. CBoWCTBAa onepauuid HaJl MHOXKECTBAMM:
NIEPEMECTUTENIBHOE, COYETATENBHOE, PACIIPEAEIUTENBHOE, BKIOUeHus. Mcnoibp3oBanue
rpauUecKoro MpeACTaBIECHUS MHOKECTB Jisi OMNHMCAHHUS PpPEeajbHbIX IPOILIECCOB U
SIBJICHUH, IPU PEILICHUH 3a]1a4.

N3mepenne paccerBaHMs JaHHbIX. Jlucrnepcuss W CTaHOApPTHOE OTKJIOHEHHE
YHICIOBBIX HA0OPOB. JlnarpamMmMa paccenBaHusl.

DneMeHTapHbIe COOBITHS ciaydaiHoro omnbita. Ciydaiibie coObITHs. BepositTHocTH
coObITUid. OMBITBI C PaBHOBO3MOXXKHBIMHU 3JIEMEHTApPHBIMU COOBITHUSIMHU. CiydyalHbIN
BbIOOp. CBS3b MEXKAY MaJIOBEPOSITHBIMU M MPAKTUYECKU JIOCTOBEPHBIMU COOBITHSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

HlepeBo. CBoMCTBa JEPEBHEB: E€IMHCTBEHHOCTHh IIyTH, CYIIECTBOBAHUE BUCSYEH
BEPIIMHBI, CBSI3b MEXIY YMCIOM BepIIMH M uucioM pedep. IlpaBuno yMHOXKEHUS.
Pemienue 3aau ¢ momoibio rpados.

[IpotuBomnomnoxueie coobpiTus. uarpamma Ditnepa. OObeuHEHNE U TTIEpeceUeHUe
coObiTuii. HecoBmecTHble coObITHS. DOpMysia CIOKEHUS BEpPOSTHOCTEH. VY ciaoBHas
BeposiTHOCTh. [IpaBuno ymHoxenusi. HesaBucumbie coOwitus. IlpencraBinenue
JKCIIEpUMEHTa B BHUJAE JepeBa. PelleHne 3amady Ha HAXOXKIEHUE BEPOATHOCTEN
C MIOMOIIIBIO JIEpeBa CIyYalHOr0 IKCIEPUMEHTA, JUarpaMmm Jilepa.

9 KITIACC

[IpencraBnenne MaHHBIX B BUAE TaOMUIl, quarpaMm, rpadyKoB, HHTEPIIPETAIUs
JMaHHBIX. UTeHHe U mocTpoeHue Tadaull, AuarpamMmm, rpa@ukoB 1Mo peaabHbIM JaHHBIM.

[TepectanoBku u ¢daktopuan. CodeTaHwss W YUCIO COYETAaHWUW. TpEyroJbHHUK
[Tackans. Pemienue 3aiay ¢ CHOIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BeposATHOCTh. CiydyallHbIE BBIOOp TOYKM M3  (UTYPHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

HcnbiTanne. Yenex n Heymada. Cepust HCOBITAaHUMM 10 nepBoro ycmexa. Cepus
ucnbiTanuii bepuymnu. BepostHocT coObITHI B cepun UCTIBITaHUN bepHyum.

CnyvailHag BeJIWYMHA W PpACHpPENENICHHE BEpOATHOCTEW. MaremaTudyeckoe
oxuaanue u aucriepcus. [Ipumepbl MAaTEMAaTUYECKOTO OKHUAAHUSA KAK TEOPETUYECKOTO
CpPEIHEr0 3HAYEHHUS BEIMYMHBL. MaTeMaTUUEeCKOE OKHUIAAHUE U IUCIIEPCUS CIIyYalHOU
BEJIMYUHBI «YHUCIIO YCIEXOB B CEPUM UCTIBITAHUN bepHymy.

[TonsiTue 0 3aKoHe OoNbITUX YKcell. M3MepeHre BEpOATHOCTEN ¢ TTOMOIIBIO YacTOT.
Ponb 1 3HaueHne 3aKoHa OOJIBIIMX YKCEN B IPUPOJIE U OOILIECTBE.
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HPEIMETHBIE PE3YJIbTATDHI

[IpeameTHbIE peE3yJbTAaThl OCBOEHUS MPOrpaMMbl YYEOHOro Kypca K KOHILY
o0yueHus B 7 Kiaacce:

Yurate wuH(OpMaLMIO, NPEICTABICHHYIO B Tabinuuax, Ha JadarpaMmax,
NPEICTABIISITh IaHHBIE B BUJE TAOIUI], CTPOUTH AUArPaMMBbI (CTOIOMKOBBIE (CTOIOYATHIE)
U KPYrOBbI€) 10 MACCUBAM 3HAYCHHM.

OnuckIBaTh U UHTEPIPETUPOBATH PEATbHBIE YUCIOBBIE JIaHHBIE, MPECTABICHHBIE
B TaOJIMIIaX, HA AMAarpamMmax, rpadukax.

Hcrnonb30BaTh AJI1 ONUCAHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKU: CPEIHEE
apudmeTrnueckoe, MeuaHa, HauoOJIbIlIEE U HAMMEHbIIEE 3HAUCHUS, pa3MaXx.

WNMmeTp npesicTaBieHre O Cy4aitHOM M3MEHYMBOCTH Ha IPUMEPaX LIeH, GU3MUECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX IAHHBIX, UMETh IPEICTaBICHUE O CTATHCTHYECKOU
YCTOUYHUBOCTH.

[IpeameTHBIE peE3yJbTaThl OCBOEHUS MPOrpaMMbl YYEOHOro Kypca K KOHILY
oOydeHus B 8 kiacce:

W3Bnekats 1 npeoOpa3oBbIBaTh UHPOPMALIKIO, TIPEICTABICHHYIO B BHUE TaOJUII,
TuarpaMm, TpauKoB, IPEICTABIATH JaHHBIC B BUE TaOIUI, TUarpamMmm, rpaduKoB.

OnuchIBaTh TaHHBIE C TOMOIIBIO CTATUCTUYECKUX MTOKA3aTeIeH: CpeAHUX 3HAUCHU N
U MEp paccerBaHus (pa3Max, AUCIEPCUs U CTaHJAPTHOE OTKJIOHEHHE).

HaxonuTh 4acTOTHl YHCIIOBBIX 3HAYEHHH W YaCTOTHI COOBITHUH, B TOM YHCIIE
1o pe3yJibTaTaM U3MEpPEHUN U HaOJI0ICHU.

Haxonute BEpOSITHOCTH CIy4alHBIX COOBITHI B OIBITaX, 3HAas BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUM, B TOM YHCIIE B OTIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHUSIMH.

Hcnonb3oBaTh rpaduueckue MOMACIU: JIEPEBO CIyYalHOrO JKCIIEPUMEHTA,
qyarpaMMbl DWiiepa, YucioBas mpsamast.

OnepupoBaTh MOHATHUSAMU: MHOKECTBO, MOJIMHOKECTBO, BBINOJHATH OIEpPAINU
HaJl MHOXKECTBaMU: 00bEIMHEHHE, TIEPECCUCHHE, JOTOTHEHUE, TEPEUUCISTh dJIEMEHTHI
MHO€ECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh Tpaduueckoe MpeACTaBICHUE MHOXECTB U CBSI3€M MEXIy HUMHU
JUISl ONMCaHMs TMPOLECCOB M SIBJICHHM, B TOM YHCIIE NPHU PEUICHUHU 3aJa4 U3 JPYTUX
y4eOHBIX MTPEMETOB U KYPCOB.

[IpeameTHBIC pE3yJbTAaTHl OCBOCHUS TMPOTPAMMBl Y4EOHOTO Kypca K KOHITY
oOyueHus B 9 kJacce:

W3Bnekats u mpeoOpa3oBbIBaTh MHYOPMAINIO, MPEACTABICHHYIO B Pa3TUYHBIX
UCTOYHUKAX B BHUJE TaONWI, AuarpaMM, TIpauKoB, MPEACTABIATH JAaHHBIE B BUJEC
Ta0JINILL, JUarpaMm, rpapuKoB.
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Pemate 3amaum  OpraHuM30BaHHBIM  MEpe0OpPOM  BApUAHTOB, a TaKXKe C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh onucaTenbHbIE XapaKTEPUCTUKH JIJI1 MACCUBOB YMCJIOBBIX JAHHBIX,
B TOM YHCJIE CPEAHUE 3HAYCHUS U MEPBI pACCEUBAHMSL.

Haxonute 4acTOThl 3HAYE€HUW M YACTOTHI COOBITHSA, B TOM YHCIE TOJB3YSChH
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUM 1 HAOIIOCHUH.

HaxonuTth BepOsSTHOCTH CIy4alHBIX COOBITUN B M3YUEHHBIX OIBITaX, B TOM YHUCIIE
B OIBITaX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUSAX HUCHBITAHUN
JI0 TIEPBOTO yCIIEXa, B CEPUSAX UCHBITAaHUN bepHyiu.

HNmets npeacTaBiieHUE O CIy4ailHOM BEJIMYMHE U O PACTIPEICIICHUN BEPOSITHOCTEM.

Nmetrs mpencTaBiaeHue O 3aKOHE OOJNBIIMX YHUCENT Kak O MPOSIBICHUU

3aKOHOMEPHOCTH B CIyYalHOM W3MEHYMBOCTU U O POJIM 3aKOHA OOJBIIUX YHCEN

B IIPUPO/IC 1 0OIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HanmMenoBanue paznena |Konudectso OcHoOBHOE coziepkaHue OCHOBHBIE BUJIBI IEATEIBHOCTU O0YYarOIINUXCSI
(Tembl) Kypca 4acoB
[IpencraBineHue qaHHBIX 7 [IpencraBnenue JaHHBIX OcBauBathb c1oco0bI IPEACTaBICHUS

B Ta0Onunax. [Ipakruueckue
BBIYHCIICHUS 10 TAOJIUYHBIM
JTaHHbIM. M3BIICUECHUE U
WHTEpHpeTalus TaOIUYHbIX
na"HbIX. [IpakTuueckas
pabota «Ta0muibn.
['padnueckoe
MPEACTABIICHUE JAHHBIX

B BUJIC KPYTOBBIX,
CTOJIOUKOBBIX (CTOIOYATHIX)
nuarpaMm. Urtenue u
MOCTPOCHUE AUATPAMM.
[Tpumepsl nemorpaduueckux
JUarpaMm.

[IpakTuueckas pabora
«JImarpamMmbD»

CTaTHCTUYCCKUX JIAHHBIX U YHCIIOBBIX MACCHBOB
C TIOMOIIIBIO TAOJIUIT U TUATPAMM C UCTIOJIb30BaHUEM
aKTyaJIbHBIX ¥ BaXHBIX JAaHHBIX (IeMOrpaguiecKue
JTAaHHBIE, TPOU3BOJICTBO MPOMBIIIJICHHOHN U
CEJIbCKOXO03SHCTBEHHOM MPOTYKITHH, OOIIECTBEHHBIC
Y TIPUPOJTHBIC SBIICHWS).

N3yuyath MeTOABI pabOTHI C TAOJIUYHBIMU
rpagUIecKUMU TIPEACTABICHUSIMU JTAHHBIX

C TIOMOITBI0 IU(PPOBBIX PECYPCOB B X0JI¢
MPAKTUYECKUX pabOT

OmnucarenabHas CTaTUCTUKA

Yucnoseie HaObopwl. CpenHee
apumeTHyeckoe.
Mennana guciaoBoro Habopa.

OcBauBaTh NOHSATHS: YUCIIOBOU HabOp, Mepa
LIEHTpaJIbHOW TEHJEeHIIUH (Mepa [IEHTpa), B TOM YHCIIe
cpeaHee apupMeTHIECKOe, MeIMaHa.
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Y CTONYMBOCTD MEMAHBI.
[Ipaktrueckas paborta
«Cpennue 3HaUCHUS».
Haubonbiee u HauMeHbIlee

3HAYCHUS YHUCIIOBOT0 Habopa.

Pasmax

OnuchbIBaTh CTATUCTHYECKUE TAHHBIEC C TTOMOIIIHIO
cpeaHero apu(MeTHIecKoro U MeJranbl. Pemats
3aa4u.

N3yuarth cBoiicTBa CpEAHNX, B TOM YHCIIE

C TIOMOIIIBIO IU(POBBIX PECYPCOB, B XOJ1€
IPAKTUYECKUX padoT.

OcBauBaTh NOHATHS: HAUOOJBIIIEE M HAUMEHBIIIEE
3HAUYEHHUSI YMCIIOBOTO MacCUBa, pa3Max.

Pemathb 3agaum Ha BEIOOP c11oco0a OMUCAHUS
JAHHBIX B COOTBETCTBHH C MIPUPOAOH TaHHBIX U
HEJSIMH UCCIIeTOBAHUS

CiyyaitHasi UBMEHYUBOCTD

CnyyaitHast ”3BMEHUMBOCTh
(mpumeps). Yactora
3HAYEHHUI B MACCUBE
JaHHBIX. ['pynmupoBKa.
['ucrorpammel.
[IpakTrueckas pabota
«Crny4aitHasi ©3MEHYUBOCTbY

OcBauBaTh NOHATHS: YACTOTA 3HAUCHU B MAaCCHBE
JAHHBIX, TPYIIIUPOBKA JAHHBIX, THCTOTPAMMA.
CTpouthb U aHAJM3UPOBATH I'UCTOTPAMMBI,
noaA0MpAaTh MOAXOASANIMN IIAr TPYNITUPOBKH.
OcBauBaTthb rpaduuecKre MpeICTaBICHUS pa3HbIX
BHJIOB CIIy4allHOW U3MEHYMBOCTH, B TOM YHCIIE

C MOMOIIBIO IU(PPOBBIX PECYPCOB, B XOI€
MPaKTUYECKON PabOThI

Beenenue B Teoputo rpados

['pad, Bepmmna, pedpo.
IIpencrasienue 3amaun

c momMoIieko rpada. CteneHpb
(BaJIEHTHOCTH) BEPIUIUHBI.
Yucro pédbep u cymmapHas
CTerneHb BepmyH. Llens n

OcBauBathb NoHsTUSA: Tpad, BepirHa rpada, pedpo
rpada, creneHb (BaJIGHTHOCTh BEPIIHMHBI), IIETh U
111719 8

OcBauBaTh NOHSATHS: TYTh B Tpade, SUIEPOB MyTh,
o0xon rpada, OpueHTUPOBAaHHBIN Tpad.

PemaTh 32124 Ha IOUCK CYMMBI CTETICHEH BEPIITNH
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nuki. [1yTe B rpade.
[IpencraBiaeHue 0 CBI3HOCTH
rpada. O6xox rpada
(MJIepOB IMyTh).
[IpencraBnenue

00 OPUEHTHPOBAHHBIX

rpagax

rpada, Ha Mouck o0xoaa rpada, Ha MOUCK MyTel

B OPUCHTHPOBAHHBIX Tpadax.

OcBanBaTh CIOCOOBI IPECTABICHUS 3a7a49 U3 Kypca
anreOpbl, TEOMETPUH, TCOPUH BEPOSITHOCTEH, IPYTUX
PEIMETOB C TOMOIIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKUE 1IN, PYHKITNOHATHHBIC
COOTBETCTBHS) Ha IIPAMEpax

BeposaTHoCTh 1 yacToTa
CIIy4aifHOTO COOBITHUS

Crny4ailHblil ONBIT U
CIIy4aiiHOE COOBITHE.
BeposiTHOCTB 1 yacToTa
coObITHs. Ponb
MaJIOBEPOSITHBIX U
MPAKTUYECKU IOCTOBEPHBIX
COOBITHI1 B IPUPOJIE U

B oO1iecTBe. MoHeTa u
UTpajgbHasi KOCTh B TEOPUU
BEPOSITHOCTEM.
[IpakTrnueckas padora
«YacroTa BbINaJACHUS OPJIa»

OcBauBaTh NOHATHUSA: CIIyYalHbIN ONBIT U
clly4aiiHOe COOBITHE, MAJIOBEPOSITHOE U IPAKTUUECKU
JOCTOBEPHOE COOBITHE.

M3y4aTh 3Ha4MMOCTH MaJIOBEPOSITHBIX COOBITUI

B IIPUPOJIE U OOIIECTBE HA BAXKHBIX IPUMEPAX
(aBapuu, HECUACTHBIE CITy4Yau, 3allluTa NEPCOHAIBHON
uH(popMaIy, nepegaya JI1aHHbIX).

H3y4arb posb KIIACCUYECKUX BEPOATHOCTHBIX
Mojienel (MoHeTa, UrpajibHasi KOCTh) B TEOPUU
BEPOSITHOCTEM.

HabawoaaTh U M3y4aTh 4acTOTY COOBITHIA B IPOCTHIX
HKCIIEPUMEHTAaxX, B TOM YUCIIE C OMOILBIO IIUPPOBBIX
pPECYPCOB, B XO/I€ IPAKTUUECKON pabOTHI

O000mmenue,
cHCTEeMaTH3aIis 3HAHUH

IIpencraBneHne qaHHBIX.
OmnucarenbHasi CTATUCTUKA.
BeposATHOCTB CitygaliHOTO
COOBITHSA

IToBTOPATH N3y4YEHHOE U BBICTPAMBATh CUCTEMY
3HAHUU.

PemiaTe 3a1a4M Ha NPEACTABICHUE U ONMCAHUE
JIAHHBIX C IIOMOILBIO U3YYEHHBIX XapaKTEPUCTUK.
OO6cyxaaTh NIpUMepbI CITYYAHBIX COOBITHIA,

94




®denepanbHas padouas nporpamma | Maremaruka. 5—9 kinaccel (0a30BbIH YPOBEHB)

MaJIOBEPOSTHBIX U MPAKTUYECKHU JOCTOBEPHBIX
CIIy4alHBIX COOBITHI, X POJIK B IPUPOJIE U KU3HU
YeJI0BeKa

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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8 KJIACC
HaumenoBanue paznena |[KomnuectBo OCHOBHOE COJIEpKaHUE OCHOBHBIE BU/IbI JICATEIIBHOCTH 00YYaIOIIUXCS
(Tembl) Kypca 4acoB
[loBTOpEHue Kypca 4 [IpencraBienye TaHHBIX. I1oBTOPATH N3YUEHHOE U BHICTPAUBATH CUCTEMY
7 knacca OmnucarenbHasi CTAaTUCTHKA. 3HAHUU.

CiyvaiiHasi ©3MEHYUBOCTb.

Cpennue ynciioBoro Habopa.

Cmygaitabie COOBITHS.
BeposATHOCTH M 4aCTOTHI.
Knaccrnueckue moaenu
TEOPUU BEPOSATHOCTEH:
MOHETA U UTPAJIbHAs KOCTh

PemaTe 3agaum Ha NpeACTABICHUE U ONMCAHUE
JTAHHBIX C MIOMONIBIO H3YUYCHHBIX XapaKTCPUCTHK.
PemaTh 3a1a4um Ha nipe/iICTaBICHUE TPYIITUPOBAHHBIX
JTAaHHBIX W ONMMMCAHUE CIyYanHOW N3MEHYMBOCTH.
PemiaTe 3aga4m Ha onpeieI€HNE YaCTOThI
CITy4alHBIX COOBITHM, 00CYXKICHUE TPUMEPOB
CIly4ailHbIX COOBITHI, MAJIOBEPOSITHBIX U
MPaKTUYECKU JOCTOBEPHBIX CIIyYalHBIX COOBITUM, UX
pOJIH B IPUPOJIE U KU3HU YETIOBEKA

OmnucareibHasa CTAaTUCTUKA.
PaccenBanne TaHHBIX

Otkionenus. Jlucnepcus
YHCJIOBOTO Habopa.
CranaapTHOE OTKJIOHEHUE
YHICJIOBOTO Habopa.
Jlnarpammel pacceuBaHus

OcBauBaTh NOHSATHSA: AUCIICPCHUA XU CTAHAAPTHOC
OTKJIOHCHHUC, UCIIOJIb30BATb 3THU XAPAKTCPHUCTHUKHU
AJIs1 OITMCAaHUA paCCCUBAHNA JaHHBIX.

BLIZIBHI'aTL runoTe3nl 00 OTCYTCTBHUH HUJIN HAJTNINHN
CBsA3M 110 AuarpaMmam pacCCrBaHUs.

CTpOHTL AuarpaMmbl PaCCCUBAHUA 110 HMCIOIITUMCA
JaHHBIM, B TOM YHCJIC C IIOMOIIBIO KOMIIBIOTCpA
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MHuoxecTBa

MHO0X€eCTBO, ITIOJIMHOKECTBO.
Oneparuu Hax
MHO>KCCTBaMH:
o0beIMHEeHHE, TIEpeCEUCHUE,
JIOTIOJTHCHHME.

CaoiicTBa onepauui

HaJ MHOKECTBAMH:
MIEPEMECTUTEIIBHOE,
codeTaTelIbHOE,
pacrnpenenuTeabHoe,
BKJIFOUEHHS.

['padpuueckoe
NIPEICTaBICHHUE

MHOKECTB

OcBauBaTh NOHATHSA: MHOXKECTBO, DJIEMEHT
MHO>KECTBAa, ITOJIMHOKECTBO.

BoInoJHATH onepanuu HaJ MHOYKECTBaMHU:
o0beIMHEHHE, TIEpeceYeHUE, JOTIOTHEHUE.
Hcnonb30BaTh CBOMCTBA: IEPEMECTUTEIIBHOE,
coYeTaTeNIbHOE, pacIpeAeIuTeIbHOE, BKIIOUCHHUS.
Hcnoab3oBaTh rpaduieckoe mpeacTaBlICHHIE
MHOYKECTB MPH OMMUCAHUU PEATBHBIX MPOIECCOB U
SIBJICHUH, IPU PEIICHUU 3a]1a4 U3 IPYTUX YUEOHBIX
MPEAMETOB U KYpCOB

BeposaTHOCTh Cly4aiiHOTO
COOBITHUS

DneMeHTapHbIe COOBITHS.
Crnydaiinpie COOBITHSI.
biaronpusitcTByromue
AJIIEMEHTapHbIE COOBITHS.
BepostHOCTH COOBITHH.
OMBITHI C pABHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITUSMH.
CnyualinbIit BEIOOD.
[Ipaktuueckas pabora
«OnBITHI

C pPaBHOBO3MO>KHBIMU

OcBauBaTh NMOHSITHA: DJIEMEHTAPHOE COOBITHE,
Clly4aitHoe cOOBITHE KaK COBOKYITHOCTD
OJIaroNpUATCTBYIONIUX AIEMEHTAPHBIX COOBITHIH,
PaBHOBO3MOYKHBIE 3JIEMEHTAPHBIE COOBITHS.
Pemars 3aga4u Ha BEIYMCIICHUE BEPOSITHOCTEN
COOBITHI 110 BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CJIy4ailHOTO OIbITA.

PemaTh 3a1a4u Ha BEIYMCIICHUE BEPOSITHOCTEH
COOBITHH B OIBITAX C PABHOBO3MOYKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMU, B TOM YHCIIE

C MOMOILIbIO KOMITBIOTEPA.
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DIIEMEHTAPHBIMHU
COOBITUAMI

IIpoBOAUTH U U3YYATH ONBITHI

C PAaBHOBO3MO>XHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU
(C UCTIOJIB30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJENEH) B X0/Ie MPAaKTUIECKON paboThI

Bsenenne B Teopuio rpados

Hepeo. CpoiicTBa aepena:
€AUHCTBEHHOCTh IIyTH,
CYILIIECTBOBAHUE BUCSYEH
BEPIIUHBI, CBSI3b MEXKTY
YUCJIOM BEPIINH U YUCIOM
peo6ep. [IpaBuiio yMHOKEHUS

OcBauBaTh NOHSITUSA: IEPEBO KaK rpad 0e3 1uKIa,
BHCsSYas BeplInHa (JIUCT), BETBH JIEpeBa, MyTh

B JIEPEBE, TMAMETP JAEPEBA.

N3yuaTh cBoiicTBA AEpEBA: CYILIECTBOBAHNE BUCSUYECH
BEPIIMHbBI, €AUHCTBEHHOCTD ITyTH MEXY JBYMS
BEPILIMHAMHU, CBA3b MEXKIY YUCIOM BEPIIUH U YUCIOM
péoep.

Pemars 3a1aum Ha MMOKWCK U IEPEUNUCIIEHHUE Ty TEH

B JIepeBe, ONpeAeIICHUE YKCiia BEPIIUH Wi pédep

B JIepeBe, 00X0]1 OMHAPHOTO JIepeBa, B TOM UUCIIC

C IPUMEHEHHUEM TPABUJIA YMHOKECHUS

CrygaiiHbIe COOBITHS

[IpoTrBOMIONIOKHOE COOBITHE.
Juarpamma Ditnepa.
OO0beauHeHue U IepeceucHue
coObITHil. HecoBmecTHbIC
coObITus. Dopmyiia
CJI0’KEHUS BEPOSITHOCTEN.
[IpaBriIO0 yMHOXEHUSA
BEPOSITHOCTEU. Y CIIOBHAS
BEpOATHOCTh. HezaBrcumeble

OcBauBaThb NOHATHUSA: B3AUMHO IPOTUBOMOJIOKHBIE
COOBITHSI, OTIEpalluy HaJl COOBITUSIMU, 00bETMHEHUE U
nepecevyeHne cooObITUM, Auarpamma ditniepa
(Oiinepa—BeHHa), COBMECTHBIE 1 HECOBMECTHBIE
COOBITHSI.

N3yuyaTh TeopeMbl 0 BEPOATHOCTH OOBETUHEHUS
JBYX COOBITHH ((hOPMYJIBI CIOKEHUS BEPOSITHOCTEN ).
PemaTh 3a1a4u, B TOM 4KcCIie TEKCTOBBIC 3a/1a4U

Ha OIpe/IeJICHHE BEPOSITHOCTEN 00bETMHEHUS U

98




®denepanbHas padouas nporpamma | Maremaruka. 5—9 kinaccel (0a30BbIH YPOBEHB)

coObITus. [IpencraBnenue
CJIy4anHOI'0 SKCIIEPUMEHTA
B BHUJIE JIepeBa

nepecevyeHus COOBITUI C TOMOIIBIO YUCTIOBOM
npsMoit, Auarpamm Disepa, opMyIIbl CIOKEHUS
BEPOSITHOCTEM.

OcBauBaTh NOHATHS: IPABUIIO YMHOXKECHUS
BEPOSITHOCTEN, YCIOBHASI BEPOSITHOCTh, HE3aBUCUMBbIE
COOBITHS JIEPEBO CIYyYAHOTO OTBITA.

N3yuats cBoiicTBa (ONpeIesieH s ) HE3aBUCUMBIX
COOBITHIA.

PemiaTh 3a1a4u Ha ONIPEICTICHUE U UCTIOJIb30BAHUE
HE3aBUCHUMBIX COOBITHIA.

Pemats 3a1aum Ha IMOKUCK BEPOATHOCTEM, B TOM
YHUCJIEC YCIOBHBIX, C UCTIOJIb30BAHUEM JEPEBA
CJIIy4alHOTIO OIbITA

O00011eHHE,
cUCTEMaTHU3aIs 3HAHU I

[IpencraBnenue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
['padni. BeposTHOCTH
CIIy4aiiHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKHU

IToBTOPSATH M3yYEHHOE U BLICTPAUBATDH CUCTEMY
3HAHUM.

PemiaTe 3agaum Ha NpeACTABICHUE U ONMCAHUE
JTAHHBIX C IIOMOIIBIO U3YYEHHBIX XaPAKTEPUCTHK.
Pemath 3agaum ¢ npuMeHeHHEM TpadoOB.

Pemars 3aga4u Ha HAXOXKIECHUE BEPOSTHOCTH
CIIy4aiHOT'O COOBITHS 110 BEPOSTHOCTSIM
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIC B OIBITAX

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHSMHU.
PemiaTe 3aga4mn Ha HAX0XKAEHUE BEPOSATHOCTEN
00BEIMHEHUS U TIEPECEUCHUS COOBITHI, B TOM YHUCJIIE
HE3aBHCHMBIX, C UCIIOJIb30BaHUEM IpayMuIeCKUX
MPEJICTABICHNUIN U JE€pPEBA CIYYANHOTO OIbITA.
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Pemarh 3aga4n Ha nepeynciieHne KOMOMHAIMI
(4ncia nepecTaHoOBOK, YNCIA COYETaHU ),

Ha HAXOKJICHUE BEPOSTHOCTEH COOBITUH C
IPUMEHEHNEM KOMOMHATOPUKHU, B TOM YHCJIE

C UCIIOJIb30BAHUEM TpeyTroiabHuKa [lackans

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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9 KJIACC
HaumenoBanue pazaena |(KomnuectBo OCHOBHOE COZIepKaHKE OCHOBHBIE BU/JIBI JIESITEIHLHOCTH O0yUYarOIINXCS
(Tembl) Kypca 4acoB
[loBTOpEHME Kypca 4 [IpencraBienue qaHHBIX. I[MoBTOPATH N3YyYEHHOE U BHICTPAUBATH CHCTEMY

8 Kjacca

OmmcareiibHast CTATUCTHAKA.
Omnepaniuu HaJ COOBITUSIMU.
He3aBucumocTs cOOBITHI

3HAHUM.

Pemars 3a1aum Ha IPEICTABICHUE U ONTMCAHUE
JTAaHHBIX.

Pemars 3apa4u Ha HAX0KJAECHUE BEPOATHOCTEU
00BbEIMHEHUS U IEPECEUCHUS COOBITHI, B TOM YHCTIE
HE3aBUCHUMBIX, C UCMOJIb30BaHUEM IrpaUueCcKux
MIPEJICTABICHUI U J€pEBA CIIYUYaHOTO OIbITA.
Pemathb 3a1a4u Ha IepeUYHCIICHUE KOMONHAIIHMA
(4nclia mepecTaHoBOK, YUCIIa COUCTAHUM),

Ha HAXOXKJICHHE BEPOSATHOCTEN COOBITUI

C MPUMEHEHUEM KOMOMHATOPHUKH, B TOM YHUCIIC

C UCIIOJIb30BaHUEM TpeyrojbHuka [lackans

DJIeMEHThl KOMOUHATOPUKHU

IIepectanoBku. @akTopua.

Coueranus 1 4YUCIO
coueTaHuil. TpeyroapHUK
[Tackans. [IpakTnueckas
pabota «Bbruncienue
BEPOSITHOCTEMN

C UCIOJIb30BAaHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOKEHHUSI, yIIOPSAI0OUECHHAs Tapa, TPOiika 00BEKTOB,
NepecTaHOBKa, (paKTOpUai YUCia, COUeTaHUe, YUCIIO
COUYETaHUM, TpeyroubHuK [lackas.

PemaTe 3a1a4u Ha IEpEUMCIICHAE YIIOPSAJOYECHHBIX
nap, TPOEK, IEPEUUCICHUE IIEPECTAHOBOK

Y COYETAHUM DJIEMEHTOB PA3JINYHBIX MHOXKECTB.
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KOMOMHATOPHBIX (DYHKITUN
ANEKTPOHHBIX TAOIUI»

PemaTh 3a1a4u Ha IPUMEHEHUE YKCIIa COYETAaHUN

B anreOpe (COKpaméHHOe YMHOKEHHE, OMHOM
HrroTona).

Pematsh, npuMeHsist KOMOMHATOPHKY, 3a7a4U

Ha BBIYMCIICHHUE BEPOSATHOCTEH, B TOM YHCIIE C TOMOLIBIO
AIEKTPOHHBIX Ta0IHI] B XO€ MPAKTUUYECKON pabOThI

['eomeTpuyeckas
BEPOSTHOCTD

I'eomerpruueckas
BEpOSITHOCTh. CiIydailHbIN
BBIOOD TOYKU U3 (DUTYPBI
Ha IUIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPYKHOCTH

OcBauBaTh NOHATHE TEOMETPUUECKON BEPOSATHOCTH.
PemiaTe 3a1a4u Ha HAXOXKJICHUE BEPOSITHOCTEN

B OIIbITaX, MPEJICTABUMBIX KaK BHIOOP TOUEK

W3 MHOTOYTOJILHUKA, KPyTa, OTPE3KA WIIH TyTH
OKPYHOCTH, YACJIIOBOTO MPOMEXKYTKA

HcnibiTanus bepuyiu

HcneiTanue. Ycnex u
Heyzaada. Cepus UCTIBITAHUI
JI0 TIEPBOTO yCIIEXa.
Ucnbiranus beprym.
BepostHocTH cOOBITHI

B CEpUH UCTIBITAHUI
bepnymnu. [Ipaktnueckas
pabota «/cnpiTanus
bepnymmy»

OcBauBaTh IOHATHS: HCIIBITAHUE, IIEMEHTAPHOE
cOOBITHE B UCTIBITAHUU (YCIIEX U HEyJaua), Cepust
UCIIBITAHUM, HACTYIUIEHUE IIEPBOTO yCIexa
(Heynaum), cepust ucnibITaHuii bepryiu.

Pemate 3aga4u Ha HAX0XKJACHNUE BEPOATHOCTEN
COOBITHI B CEpUU UCTIBITAHUH JI0 IIEPBOTO yCIexa,
B TOM YHCJI€ C IPUMEHEHHEM (POPMYJIbl CyMMBI
F€OMETPUUECKOU POTPECCHUM.

Pemate 3aga4u Ha HAX0XKIACHNUE BEPOATHOCTEN
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHUIMA
bepnyium, Ha HaX0XAECHUE BEPOATHOCTU
ONPEAEIEHHOI0 YHUCIIA YCIIEXOB B CEPUU UCIIBITAHUI
bepnyinu.

N3yuyathb B X0/1¢ NPAKTHYECKOH padoOTHI,
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B TOM UHCJIE C TOMOIIBIO IIU(PPOBBIX PECYpPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUH UCTIBITAHUIN
bepuymm

Ciy4aiiHas BeJIMYAHA

CinyyaiiHasi BeTWYAHA U
pacrnpeneneHme
BEPOSITHOCTEM.
MaremaTndeckoe OxKuIaHne
Y JACTEPCHU CIIy4aliHOMN
BEJIMUYUHBL. [[prmMepsl
MaTeMaTH4YECKOTr0 OKUIaHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYEHUS
BEJIMYMHBI.

[TonsiTue o 3aKkoHE OOIBIINX
yuceln. Ismepenue
BEPOSTHOCTEN C MMOMOULIBIO
yacToT. [[pumenenue 3akoHa
OOJIBIINUX YHUCE

OcBouTH MOHATHSL: CITyYaliHAas BEJIMYNHA, 3HAYCHUE
CIIy4ailHOW BEJIMYMHBI, pACIIpECICHUE
BEPOSITHOCTEM.

N3y4uatb 1 00CyKAaTh IPUMEPHI TUCKPETHBIX U
HETPEPHIBHBIX CIIyYalHbIX BEJIUYUH (POCT, BEC
YeJI0BEKa, YUCICHHOCTDh HACEJIEHUS], IPyrue
VM3MEHYMBBIC BEJIMYMHBI, PACCMATPUBABIINECS

B KypC€ CTATUCTUKH), MOJICTIbHBIX CITy4alHbBIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMHU OIBITAMU
(OpocaHure MOHETBI, UTPATBLHOM KOCTH, CO CITy4YalHbIM
BBIOOPOM H T. I1.).

OcBauBaThb NOHATHS: MATEMATUUYECKOE 0KUIAHUE
CIIy4allHOW BEJIMYMHBI KaK TEOPETUYECKOE CPEIHEE
3HAYEHHE, TUCIIEPCUS] CIIyYaHOM BEJIMYMHBI KaK
aHaJIOT IUCTIEPCUU YUCIIOBOTO Habopa.

PemiaTh 3a1a4m Ha BBIUKMCIIEHUE MATEMATHYECKOTO
0’KUJAHUS U JUCIIEPCUU JTUCKPETHOU CIIy4YaliHON
BEJIMYMHBI 110 33IaHHOMY PaclpeieICHUIO, B TOM
YUCJI€ 3a]1a4, CBA3aHHBIX CO CTPAaXOBAaHUEM U
JIOTEPESIMU.

3HAKOMUTBHCH C MATEMATUYECKUM OKHJIAHUEM U
JUCIIEPCHEN HEKOTOPBIX PACIIPEACIICHUM, B TOM
YUCJIE PaCIpeAeICHUs CIIyYalHOW BETUYUHBI 9UCIIO0
YCIIEXOB» B CEpUM UCTIBITAaHUN bepHym.
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N3yuyaTh 4acTOTYy COOBITHS B TIOBTOPSFOIITIXCS
CIIy4alHbIX ONBITAX KaK CIy4YailHYIO BEJINYMHY.
3HAKOMUTBCS C 3aKOHOM OobIIMX yucen (B popme
bepuymnnn): mpu O0JBIIOM YKCII€ ONBITOB YaCTOTA
COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

PemiaTe 3a1a4m Ha U3MEpPEHUE BEPOATHOCTEN

C MOMOIIBIO YacToT. Q0CYyKIAaTh pOJIb 3aKOHA
O0MbIINX YKceN B 000CHOBAHUHU YaCTOTHOTO METO/1a
MU3MEPEHUS BEPOATHOCTEM.

OO0cyxaaTh 3aKOH OOJIBILIMX YHCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYMBOCTU B U3MEHUYMBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBIIMX YHUCEI B IPUPOJIE U
B JKU3HU YEJIOBEKA

O6001EeHne, KOHTPOJIb 10 [IpencraBiieHre TaHHBIX. IHoBTOPATHL N3YyUYEHHOE U BBICTPAUBATH CHCTEMY
OnucarenbHasi CTaTUCTHKA. 3HAHUU.
BeposiTHOCTH citydaifHOTO PemaTe 3a1a4u Ha IPEACTABICHUE U ONMCAHUE
COOBITHSA. DJIEMEHTHI JTAHHBIX.
xoMOuHatopuku. Cityuaiiiele | Pemiarh 3aga4m Ha HAXOXKJICHHE BEPOSATHOCTEH
BEJIMYMHBI U PACIPEICACHUS | COOBITUI, B TOM YHCJIE B ONBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU,
BEPOATHOCTEH 0OBEIMHEHUSI U TIEPECCUCHUS
COOBITH, BBIYUCIATH BEPOSITHOCTU B ONBITAX
C CEpPUSIMU CIIYYANHBIX UCIIBITAHUI
OBLIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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