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OenepanbHas pabouas mporpamMma Mo ydeOHoMy mnpeaMery «MareMarukay
(6a3oBBI  ypoBeHb) (mpeameTHas obnacth «Matematnka U uH(MOpPMaTUKa») (manee
COOTBETCTBEHHO — MPOrpaMMa Mo MareMaTHuKe, MaTeMaTHKa) BKIIFOYAET MOSICHUTEIIbHYIO
3alUCKY, COJEp)KaHWe OOy4YeHHUs, TUIAHUPYEMbIe pe3yJbTaThl OCBOCHHUS MPOrPaMMBbI
M0 MaTeMaTHKe, TEeMaTHYECKOe MJIaHUPOBAHUE.

INOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o wMartematuke sl oOydarommxcs 5-9 kimaccoB paspaboTaHa
Ha ocHoBe PI'OC OOO. B mporpamme nmo MareMaTHKE YYTEHbl UJAEH WU IOJOKEHUS
KoHuenmuu pa3Butusi MaTemMaTuueckoro oopazoBanusi B Poccuiickoit deneparuu.

[IpenmeToM MaTeMaTUKH SIBISIFOTCS G yHAAMEHTAIbHBIE CTPYKTYPBI HAILIEr0o MUpa —
IPOCTPAHCTBEHHBbIE (POPMBI U KOJMYECTBEHHbIE OTHOIICHHS (0T MPOCTEUIINX,
YCBaMBAE€MbIX B HEMOCPEACTBEHHOM ONBITE, A0 AOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX
JUTSL Pa3BUTHUSL HAYYHBIX U MIPUKJIAAHBIX UeH). MaTemaTnyeckue 3HaHUST 00€CTIeUnBAIOT
NOHMMAHUE NPHUHIMIIOB YCTPOWCTBA M HCIOIb30BAaHUSA COBPEMEHHOM TEXHUKH,
BOCIIPDUSITUE W  HWHTEPIPETAUUIO COUUAIBHOW, HKOHOMHUYECKOW, MOJIUTUYECKOU
uH(dOpMaIK, al0T BO3MOXHOCTb BBITIOJNHATH PAcu€Tbl MU COCTABIATH aJTOPUTMBI,
HaXOAUTh U IPUMEHATH POPMYJIbI, BIAJI€Th NPAKTHYECKUMU NPUEMAMH T€OMETPUY ECKUX
U3MEpPEHUN M TOCTPOCHHM, YUTaTh UHQOPMAIMIO, MPEJCTABICHHYIO B BUJEC TaOMII,
auarpaMM U TpauKOB, >KATh B YCIOBUAX HEONPEACIEHHOCTH W TOHUMATh
BEPOSITHOCTHBIN XapakTep ClIy4ailHbIX COOBITUH.

N3yuenne MaremMaTuKud (popMupyeT Yy OOydaroIMXCsi MaTeMaTHUYeCKUH CTUJIb
MBIIIICHUS, TTPOSIBJISTFOIINIICS B ONMPENeIEHHBIX YMCTBEHHBIX HaBbIkax. OOyuaromuecs
OCBaMBAIOT TaKWe MPUEMBI M METOJbl MBIIUICHUS, KaK HWHIYKIUS W JEeTYKIIUS,
00001IeHNe U KOHKpETH3alusl, aHalu3 U CHUHTE3, Kjaccu(ukaius U cucreMaTu3amnus,
abctparupoBanue U aHasorus. OOBEKTH MaTEMaTUYECKUX YMO3AKITIOUEHUH, TpaBuiia UX
KOHCTPYUPOBAHUSI PACKPBHIBAIOT MEXAHM3M JIOTUYECKUX IOCTPOEHUM, CIOCOOCTBYIOT
BbIpabOTKE yMEHHS (OPMYIMpOBaTh, OOOCHOBBIBATH W JOKAa3bIBaTh CYXKICHHUSA, TEM
CaMbIM pPa3BUBAIOT JIOTUYECKOE MbIlieHHe. M3ydeHne mareMaTukud oOecreurBaeT
dbopMUpoBaHUE ANTOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS W BOCIHUTAaHUE YMEHUU
NEUCTBOBaTh MO 33JaHHBIM  QJITOPUTMAM, COBEPLIEHCTBOBATh HW3BECTHBIE H
KOHCTPYMpPOBaTh HOBBIE. B mporecce pelnlenns 3a1a4 — OCHOBOW y4eOHOM 1eATeIbHOCTH
Ha ypOKaX MaTeMaTUKH — Pa3BUBAIOTCSI TBOPUECKAS U MPUKIIA/IHASL CTOPOHBI MBIIILICHHUS.

OOyyeHnue maremMaTuke AA€T BO3MOXKHOCTbh pa3BUBATh y OOYYarOLIUMXCS TOYHYIO,
palMoHaIbHYI0O U MH()OPMATUBHYIO peYb, YMEHUE OTOMpPATh HamOoJiee MOAXOASIIUE
S3bIKOBBIE, CUMBOJIMYECKUE, TpauuecKkue CpelcTBa i BBIPAKEHUS CYXKICHUM U
HarJITHOTO UX MPEACTABICHUS.

[Ipn u3ydyeHHMM MaTEMaTHUKH OCYILECTBIAETCS OOLIEE 3HAKOMCTBO C METOJAMHU
MO3HAHUS JEUCTBUTEIBHOCTH, MIPEACTABICHUAMU O MPEAMETE U METOJaX MaTeMaTHKH,
UX OTIIUYMH OT METOJIOB JIPYI'MX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
NPUMEHEHUSI MATEMATHUKH JJIs1 PEILICHHs] HAYYHBIX M TPUKIIAIHBIX 33/1a4.
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[IpuopuTeTHBIMU LENIIMH O0yUYEHUSI MaTeMaTuKe B 5—9 Kilaccax sBJISIOTCA:

dbopMUpoBaHUE IEHTPATBHBIX MAaTEMaTUYECKUX TMOHATHN (YUCIIO, BEIMYMHA,
reomeTpuueckas (urypa, mepeMeHHas, BEpPOSTHOCTh, (PYHKIHs), 00eCIeUNBAIOIINX
MIPEEMCTBEHHOCTh M MEPCIIEKTUBHOCTh MATEMATHYECKOr0 00pa30BaHus 00yJyatonuxcs;

NOJIBE/ICHUE OOYy4YaloIIMXCsd Ha JOCTYMHOM JUIsi HUX YPOBHE K OCO3HAaHUIO
B3aMMOCBSI3M MaTeMaTUKUA U OKPYXKAlOUIEro MUpa, MOHUMaHUE MaTeMaTUKHU KaK YacTH
o011l KyJIbTYPhl YEJIIOBEUECTBA;

pPa3BUTHE WHTEIUICKTYAIbHBIX M TBOPYECKHX CIHOCOOHOCTEH 00yJarommxcs,
MO3HABATEIbHON aKTUBHOCTU, UCCIEAOBATEIbCKUX YMEHUN, KPUTUUYHOCTH MBIIIJICHUS,
MHTEpEeCca K U3YYCHUI0 MAaTEMATUKU;

dbopmupoBanue (GYHKIMOHAIBHOM MAaTeMaTH4YeCKOW TIpaMOTHOCTU: YMEHUs
pacrno3HaBaTh MPOSIBICHUS] MATEMATHUYECKUX MOHATHUH, OOBEKTOB M 3aKOHOMEPHOCTEN
B peaJbHBIX JKU3HEHHBIX CUTYAlUsX U NPHU M3YYEHUH IPYTUX YYEOHBIX IMPEIAMETOB,
NPOSIBJICHUSI 3aBUCHMOCTEH U 3aKOHOMEpHOCTEH, (OpMYIUpOBATh HMX Ha S3bIKE
MaTeMaTUKM W CO3/JaBaThb MAaTE€MaTUYECKHE€ MOJENIH, M[PUMEHATh OCBOCHHBIN
MaTeMaTH4YeCKHil ammapar [JJisi PeIICHUs PaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OIICHUBATh MOJYYEHHBIE PE3YIbTAThI.

OCHOBHBIE JIMHUY COAEPXaHUsS IPOrpaMMBbI [0 MareMaruke B 5-9 knaccax: «Hucna
U BBIUHUCICHUS», «Anreopa» («Anredpandeckue BBIpAKEHUS», «YpaBHEHUS U
HEpaBEHCTBaY), «DyHKIUWY», «I'eomerpusi» («['eomerpuyeckue GUrypsl U KX CBONCTBAY,
«M3mepeHne TeoMeTpUUeCKUX BEIMYMHY»), «BeposTHOCT, W cTaTUCTUKa». JlaHHBIE
JMHUYU Pa3BUBAIOTCSA MapaJIebHO, KaXKJasi B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM,
OJTHAKO HE HE3aBHCHMO OJIHA OT JAPYIOM, a B TECCHOM KOHTAKT€ U B3aUMOJICHCTBHH.

CogepxaHue mporpaMMbl 0 MareMaTHke, pacnpeneaéHHoe Mo rojgaMm oOydeHus,
CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIIUIHATLHBIM
BOMpocaM  o0ydammuecss  oOpamiainuch  HEOJAHOKPATHO, YTOOBI  OBJIQJICHHE
MaTeMaTUYECKUMU TOHSITUSIMU W HaBbIKAMHU OCYILECTBIISIIOCH MOCIEAOBATEIbHO U
MOCTYMATEIbHO, C COONIOJICHHEM MPHUHIIMIA TPEEeMCTBEHHOCTH, a HOBBIC 3HAHUs
BKJIIOYAJIMCh B OOILIYI0 CHUCTEMY MaTeMAaTUYECKUX MPEACTaBICHUNA OO0y4Jarouuxcs,
pacimupss u yriyouss e€, 00pa3yst poYHble MHOKECTBEHHBIE CBSI3U.

B coorBerctBun ¢ ®I'OC OOO maremaruika sBIsETCS 00A3aTENbHBIM Y4€OHBIM
MpeIMETOM Ha YpOBHE OCHOBHOrO 001ero odpa3zoBanusa. B 5-9 kiaccax maremaruka
TPaIUIIMOHHO U3yYaeTCsl B paMKax CJIEIYIONINX y4eOHBIX KYpCOB: B 5—6 Ki1accax — Kypca
«Marematukay, B 7-9 kiaccax — KypcoB «Anredpay (BKJIH04asi 3JIEMEHTBI CTATUCTUKHU U
Teopun BeposiTHOcTel) U «['eomerpusi». IlporpamMmoili Mo MaTeMaTUKE BBOAMUTCS
CaMOCTOSITEIbHBIN y4eOHbIN Kypc « BeposSiTHOCTh M CTATUCTHUKA.

OO01iee 4YKMCIIO 4YacOB, PEKOMEHIOBAHHBIX JJII WM3Y4YEHHS MaTeMaTuku (0a30BbIi
YPOBEHb) Ha YpOBHE OCHOBHOTO 0OIIero ooOpaszoBaHus, — 952 waca: B 5 kiacce —
170 gacoB (5 yacoB B Henento), B 6 kiacce — 170 gacoB (5 4acoB B HeJENM0), B 7 Kiacce —
204 daca (6 yacoB B Hezemo), B 8 kiacce — 204 yaca (6 yacoB B Hezenmo), B 9 kiacce —
204 yaca (6 yacoB B HEZEIIO).
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMSA ITPOI'PAMMBI
11O MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3ydenne MareMaTuku Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs HAIPaBICHO
Ha JIOCTIDKCHHE OOYYArOIIMMUCS JIMYHOCTHBIX, METAlPEAMETHBIX U MPEAMETHBIX
00pa3oBaTebHBIX PE3YJIbTATOB OCBOCHUS YUEOHOIO MpeMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE  pe3yJbTaTbl  OCBOCHHUS  IpOrpaMMbl O  MaTEMaTHKe
XapaKTepU3yIOTCS:

1) maTpuoTHYecKoe BOCIUTAHNE:

MPOSIBIICHUEM HHTEPECA K MPOLUIOMY M HACTOSIIEMY POCCUUCKOW MATEMATHKH,
LIECHHOCTHBIM OTHOUICHHEM K JOCTHXKEHHUSIM POCCHMCKUX MAaT€MaTUKOB U POCCUHCKOMN
MAaTEMATHYECKOW IIKOJIbI, K HCIOJIb30BAHUIO ATUX JOCTHKEHUW B JPYIrUX HayKax H
MPUKIIATHBIX cepax;

2) rpaxkaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHHIO 00SI3aHHOCTEN IpaXkIaHNMHA U pean3aluu €ro npas,
NPEICTaBIICHUEM O MaTEMaTUYeCKUX OCHOBaX (PYHKIMOHUPOBAHMS PA3TUYHBIX
CTPYKTYP, ABJICHUM, IPOLEYP TPaXAAHCKOTro 001IeCTBa (HAIpUMeEp, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJECHUIO 3TUYECKUX MpOOJEM, CBA3aHHBIX C MPAKTUYECKUM
OPUMEHEHUEM JOCTH)KEHMH HayKH, OCO3HAHMEM BaXHOCTH MOPAIbHO-3TUYECKUX
IPUHLIUIIOB B IEATEIbHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHUE:

YCTAaHOBKOW HA AaKTUBHOE YYacTUE€ B PEIIEHUH NPAKTUYECKUX  3a]ad
MAaTeMaTU4YECKOM  HAINPaBICHHOCTH, OCO3HAHWEM  Ba)XHOCTH  MAaTEMAaTHU4ECKOIO
oOpa3oBaHusl Ha NPOTSHKEHMM BCEH KHU3HM JUIA YCIEIIHOW MpodecCHoHaIbHOU
JESITEIbHOCTH W PAa3BUTHEM HEOOXOAMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOEHUEM HWHIWBHIYAJIbHOM TPAeKTOpUH OOpa30BaHUsA M IKU3HEHHBIX IUIAHOB
C Y4€TOM JINYHBIX UHTEPECOB U OOILECTBEHHBIX OTPEOHOCTEN;

4) screTHYEeCKO€e BOCIIUTAHHE:

CIIOCOOHOCTPIO K OMOIMOHAIBHOMY W 3CTETHYECKOMY  BOCIIPUSTHIO
MaTeMaTHYeCKnX OOBEKTOB, 3aJad, pEIICHUH, pPacCYKIACHUH, YMCHHUIO BHUICTh
MaTeMaTHIeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOr' 0 MO3HAHUSA:

OpUEHTALIMEN B AEATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUYHBIX MPEICTaBICHU I
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YeJIOBEKa, MPUPOABI W OOIIECTRa,
MOHMMAaHUEM MAaTeMaTHYEeCKOW HayKH KaK c(pephbl YEIOBEUECKOMN NeATeTbHOCTH, TAOB
e€ pa3BUTHUS W 3HAYUMOCTH IS Pa3BUTHUS I[UBUJIM3AIlMH, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTU4YeCKOM KyJIbTypOoll Kak CpeICTBOM IIO3HAHUS MHUPA,

6
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OBJIaACHHUCM HpOCTeﬁHII/IMI/I HaBbIKaMH HCCHCHOB&TCHBCKOﬁ ACATCIBbHOCTH,

6) puzuueckoe BocnuTaHWe, (OPMHPOBAHME  KYJAbTYPbl  3[10POBbSI H
IMOLHMOHAIBHOI0 0JIAT OMOJIYYHS:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B HHTEPECAX CBOETO 3/10POBBSI,
BEJCHMSI 3/10pOBOr0 00pa3a KHU3HU (30pOBOE MUTAHHE, COATAaHCUPOBAHHBIM PEKUM
3aHATHH U OTABIXA, PETyJsipHas pu3nyeckas akTUBHOCTD ), CPOPMUPOBAHHOCTHIO HABBIKA
peduiekcuy, TpU3HAHUEM CBOETO MpaBa Ha OMMOKY M TaKOro e MpaBa JIPYyroro
YEJ0BEKa,

7) 3K0JI0rH4ecKoe BOCIIUTAHHE:

OpUEHTAaUMEl Ha NPUMEHEHHE MaTEMaTUYECKUX 3HAHWM Ui pelueHus 3aaad
B 00JIACTH COXPAHHOCTH OKPYXAIOIIEH Cpenbl, IIIAHUPOBAHUS MOCTYIKOB U OLEHKU HUX
BO3MOKHBIX TIOCJIEJACTBUN ISl OKPYXKAIOIIEH Cpeabl, OCO3HAHUEM TIJI00ATHLHOTO
XapakTepa SKOJIOTMYECKUX MPOOJIEM U IMyTEH UX PELLICHHUS;

8) ajanTanus K N3MEHAIOIMMCS YCJIOBUSIM COLMAJIbHON U NPHPOAHOM Cpebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBUAX HEOINPEAEIEHHOCTH, MOBBILIEHUIO YPOBHSI
CBOEHM KOMIIETEHTHOCTH 4Yepe3 MNPaKTHYECKYI JEATEIbHOCTh, B TOM YHUCIIE YMEHHE
YUUTBCS y APYTHX JIIOJIEH, MPUOOpeTaTh B COBMECTHOM JI€ATEIbHOCTH HOBBIE 3HAHMS,
HABbIKUA U KOMIIETEHIIMH U3 OIbITA APYTUX;

HEO0OXOIMMOCTBIO B (POPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4YHucje (HOPMYIUPOBATH
UJIeH, TIOHITHS, TUIIOTE3bl 00 0OBEKTAX U ABJICHUAX, B TOM YHUCJE paHEe HE U3BECTHBIX,
OCO3HaBaTh Ae(UUUTHI COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH, MIaHUPOBATh CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAlMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIUIO KaK BbI30B, TPEOYIOLINII KOHTPMEpP, KOPPEKTUPOBATh MIPUHUMAEMBbIE PELICHHUS
U elicTBUsA, (POPMYIMPOBATh U OLIEHUBATh PUCKH U MOCIEACTBUS, (OPMHUPOBATDH OIBIT.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbTare ocBOEHUS MporpaMMbl IO MaTEMAaTHUKE HA YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHusi y oOydaromnierocsi 0yayr copmMupoBaHbl METapeIMETHbIE PE3yIbTaThl,
XapaKTEepU3YIOIIHNECS OBJIAJICHUEM YHUBEPCAIbHBIMU IMO3HABATEIILHBIMU JIEUCTBUSIMH,
YHUBEPCAIbHBIMU ~ KOMMYHMKAaTHBHBIMU  JCHCTBUSIMHU U YHUBEPCAIbHBIMU
PETYISITUBHBIMU JEHCTBUSMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUA
ba3oBble JJornueckue aeiicTBUA:

BBISIBIIATH U XapaKTEPU30BaTh CYIICCTBEHHbIC TMPU3HAKK MaTeMaTHYECKHUX
OOBEKTOB, MOHSITUN, OTHOIICHUN MEXIy MOHATUSAMU, (POPMYIUPOBATH OMNpECTCHUS
MOHSATUM, YCTAHABIWBATH CYIIECTBEHHBI MpHU3HAK KiIacCU(UKALMKU, OCHOBAHUS
J1s1 000OITIICHUS M CPaBHEHUS, KPUTEPUH TIPOBOIUMOI0 aHAJIN3a,

BOCIIPUHUMATH, (HOPMYIHPOBATH U TIPEOOPA3OBBHIBATH CYKIECHUS: YTBEPAUTEIbHBIC
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U OTpHUIATEIIbHBIC, CAMHUYHBIC, YaCTHBIC U OOIIUE, YCIIOBHEIC,

BBISIBIIATH MAaTeMaTUYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTHBOPECUMS
B (akTax, JaHHBIX, HAOMIOJAEHUSIX U YTBEPKJICHHUAX, Mpeajaratb KpUTEpUHU
JUUISL BBISIBIICHUS] 3aKOHOMEPHOCTEH M ITPOTUBOPCUHIA;

JieaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ASAYKTUBHBIX U MHTYKTHBHBIX
YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3douparth  JI0OKa3aTeIbCTBA MaTEMAaTUYECKUX  YTBEPKIACHUU  (TIpAMBIE |
OT TMPOTHBHOIO), TMPOBOJUTH  CAMOCTOSTEIBHO  HECJIOXKHBIC  JIOKA3aTeIhCTBA
MaTeMaTH4ecKnX (DaKTOB, BBICTPaMBATh aAPryMEHTAIUIO, IPUBOAWTH TPUMEPHI |
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMpATh Ccroco0 pemieHns y4eOHoU 3ajaun (CpaBHUBATh HECKOJIBKO BapUAHTOB
peleHusi, BEIONpaTh Hanboiee MOAXOMSIHUA C YIETOM CaMOCTOATEIHHO BBIJCIICHHBIX
KpUTEPHEB).

Ba3oBble ucciaenoBare/1bCKue JeCTBHA:

WCIOJIb30BaTh BONPOCHI KaK MCCJIEAOBATENbCKUN HHCTPYMEHT IO3HAHUS,
dbopMyIHpoOBaTH BOMPOCHI, (GUKCUPYIONINE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSATEIHHO
yCTaHABJIUBaTh MCKOMOE WM JaHHOE, (OPMUPOBATH TUIOTE3Yy, apryMEHTHUPOBATH CBOIO
MO3UIINI0, MHEHUE;

IIPOBOJUTH 10 CAMOCTOSATENIBHO COCTABIEHHOMY IIAHY HECJIOXHBIA HKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEAOBAHHE IO YCTAHOBIIEHUIO OCOOEHHOCTEN MaTeMaTHYeCKOro 00ObEKTa,
3aBHCHUMOCTEN 0OBEKTOB MEXTY COOOM;

caMOCTOSITEIbHO (OpPMYIHpPOBaTh OOOOIIEHUS ¢ BBIBOJABI MO pe3yJbTaram
MPOBEAECHHOTO HAOJIIOJCHUS, UCCIEIOBAaHMS, OIEHUBATh JIOCTOBEPHOCThH MOJYUYECHHBIX
pe3yJbTaTOB, BHIBOJIOB U 00OOIICHMI;

MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE TMpollecca, a TaKKe BbIJIBUTaTh
MPEANONIOKEHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanueii:

BBISIBJISAITh ~ HEJOCTaTOYHOCTb M M30BITOYHOCTh  MH(QOpPMALUH, JIAHHBIX,
HEOOXOAMMBIX JUIsl pEILICHUS 3a]auH;

BBIOMpaTh,  AHAJIM3UPOBATh,  CUCTEMATHU3UPOBaTb U  UHTEPIPETUPOBATH
MH(OPMAIUIO PA3IUYHBIX BUJIOB U ()OPM HPEACTABIICHUS;

BBIOMpaTh (HopMy MpeAcTaBlIeHUS HHPOPMAIMH U WLUIIOCTPUPOBATH pPELIaeMbIe
3aJ]a4¥ CXEMaMH, TMarpaMMamMu, HHOU rpaduKoil 1 nX KOMOMHALUSAMU;

OLICHMBAaTh HAJAEXKHOCTh MH(OPMAIMU 110 KPUTEPUSAM, IPEIJIOKEHHBIM YUUTEIEM
Win ¢(hOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuUKaTHBHBbIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiICTBUA:

BOCIIPUHUMATh W (POPMYJIMPOBATh CYKJICHUS B COOTBETCTBUU C YCJIOBHSIMHU H
OeIsIMU OGIHCHI/IH, ACHO, TOYHO, I'PAMOTHO BbIPpAKATb CBOIO TOYKY 3PCHUA B YCTHBIX
N IMMCbMCHHBIX TCKCTaX, AaBaTb IMMOACHCHUA 110 XOAYy PCIICHUS 3a1a4i, KOMMCHTHPOBATb
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TIOJTyYCHHBIN Pe3ysIbTar;

B XO7e OOCYXJEHHUs 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIIaeMOW TEMBI,
npoOJieMbl, pelaeMoil 3ajauu, BbICKA3bIBaTh HJCH, HAIlCJIEHHbIC HAa MOWCK pEIICHMUS,
COIMOCTABJIATh CBOM CYXKACHHS C CYXICHMSIMHU JPYTUX YYaCTHHUKOB JIMAjora,
OOHapYyXUBaTh pa3InYue M CXOJICTBO MO3UIMH, B KOPPEKTHOU (hopme popmynupoBaTh
pa3HOrJIacusi, CBOM BO3PAKCHHUS;

MPENICTABIISATh PE3ylbTaThl PEIICHUS 3aJadd, SKCIEPUMEHTa, WCCIEIOBaHMUS,
MPOEKTa, CaMOCTOATENHLHO BBIOUpaTh GOpMaT BHICTYIUICHUS C Yy4ETOM 3aaad
MIPE3CHTAIIMU U OCOOCHHOCTEH ayaUTOPHH;

TIOHMMAaTh M UCIIOJIB30BaTh MPEUMYIIIECTBA KOMAH/IHON M HHIUBUIYAIbHON pabOTHI
NPU PEIICHUH YIeOHbIX MaTeMaTHUECKUX 3a/1a4;

NPUHAMATh 1€Jb COBMECTHOW JIeATEIhHOCTH, IUTAHUPOBATH OPraHU3aINIo
COBMECTHOW pabOThI, pacipeeNiaTh BUABI PadOT, TOTOBAPUBATHCS, OOCYKAATh MPOIIECC
U pe3ysbTaT paboThl, 00001aTh MHEHUST HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPYMNOBBIX (opMmax padboThl (00CYXJaeHHsS, OOMEH MHEHHSIMU,
MO3TOBBIC IITYPMBI U APYTHE), BHIMOIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU
JCHCTBHSI C IPYTUMU WICHAMHU KOMaH/IbI, OIICHUBATh KAYECTBO CBOCTO BKJIa/Ia B OOIIHIA
MPOIYKT MO KpUTEPHSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICUCTBHUS.

PerynsiTuBHbIC YyHHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmus:

CaMOCTOATENILHO COCTAaBIATH ILJIaH, AJITOPUTM pEIICHUs 3aadd (WM €ro 4acTh),
BbIOMpATh Crnoco0 pemieHust ¢ Y4€TOM MMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXXHOCTEW, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUU C Y4ETOM
HOBOW MH(OpMaIUu.

CaMOKOHTPOIB:

BJIAJETh CHOCOOAMM CaMOIIPOBEPKH, CAaMOKOHTPOJIS Ipoliecca M Ppe3yibTara
pelleHuss MaTeMaTUYECKOM 3a7auu;

OPEABUAETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IpH PELICHUU 3a]auH,
BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HalIEHHBIX
OUIMOOK, BBISIBIIEHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJbTara JAEATEIbHOCTH IIOCTABJICHHOW LEIu WU
YCIIOBUSAM, OOBSICHATh NHPUYMHBI JOCTH)KEHUSI WM HEJIOCTHIKCHMS L€, HaXOAMTh
OLIMOKY, 1aBaTh OUEHKY NPHOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIbTATDI

[IpenmeTHBIE pE3yNbTaThl OCBOCHUS MPOrpamMMbl IO MATEMATHKE IPEACTABIICHBI
1o rofaM oOy4YeHus B CIEAYIOUIUX pa3jiesax MporpaMMbl B paMKaXxX OTAENbHbIX Y4eOHbIX
KypcoB: B 5—6 kiaccax — Kypca «Maremaruka», B 7—9 Kilaccax — KypcoB «Anredpay,
«I'eomerpus», «BepoATHOCTb U CTATUCTUKAY.
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OEJIEPAJIBHAS PABOYAS IIPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KITACCAX

HOACHUTEJIBHASA 3AIIMCKA

[IpropuTeTHBIMU LEIAMHU O0YyUEHUsI MaTEMATUKE B 5—6 Kilaccax SBISIOTCA:

npojoJKeHue (OpPMHUPOBAHUS OCHOBHBIX MaTeMAaTUYECKUX MOHIATHH (4ucio,
BEJIMYMHA, TreoMeTpuyeckass ¢urypa), oOecneunBarOUIMX MPEEMCTBEHHOCTh U
NEPCIEKTUBHOCTh MATEMAaTHYECKOr0 00pa3oBaHus 00 y4yarouInxcs;

pa3BUTHE WHTEJUIEKTYyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH 0O0ydaromuxcs,
MIO3HABATEJIbHON AKTUBHOCTH, HCCIIENOBAaTEIbCKUX YMEHHI, HHTEpeca K H3yYEHUIO
MaTE€MaTHKH;

MOJIBEJICHNE OOYYaIOUIMXCAd Ha JOCTYIHOM JJisi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3H MAaTEMAaTUKU U OKPYKarOLIero MUApa;

dopmupoBaHue (PYHKIIMOHAIBHON MaTeMaTUYeCKOW T'PaMOTHOCTH: yMEHHUSA
pacro3HaBaTh MaTeMaTHYECKHME OOBEKTHl B PEAIbHBIX JKU3HEHHBIX CHUTYalUsX,
INPUMEHATH OCBOCHHBIE YMEHHUS Ul PEUIEHUS MPaKTUKO-OPHUEHTHUPOBAaHHBIX 3ajad,
UHTEPIPETUPOBATh IIOTYYEHHBIE PE3YJIbTaThl M OLEHUWBATh KX HA COOTBETCTBUE
IIPAaKTUYECKON CUTYaIUU.

OCHOBHBIE JMHUM COJEP)KaHMWS Kypca MaremMaTMku B 5—6 Kiaccax —
apudmeTnyeckass U TeOMETPUYECKasl, KOTOPbIE Pa3BUBAIOTCS MApaLIEIbHO, KaKIas
B COOTBETCTBHH C COOCTBEHHOH JIOTMKOHM, OJHAKO, HE HE3aBHCHUMO OJIHA OT JPYroM,
a B TECHOM KOHTaKT€ M B3auMMOJEWUCTBHM. Takke B Kypce€ MaTeMaTUKH MPOUCXOJIUT
3HAKOMCTBO C 3JIEMEHTaMH aJire0pbl U ONMUCATEIbHON CTaTUCTHKH.

N3ydyenue apudMeTnyeckoro marepuaia HAYMHAETCS CO CHUCTeMaTH3aluud |
Pa3BUTHS 3HAHUHN O HATYpPAIbHBIX YHCIAX, MOJTYYEHHBIX Ha YPOBHE HAYaJIbHOIO OOIIETO
obpazoBanus. Ilpm 3TOM COBepIIEHCTBOBAHHWE BBIYMCIUTENBHON TEXHUKH U
(opMUpOBAaHME HOBBIX TEOPETHMUECKUX 3HAHUI  COYETaeTcsi C  pa3BUTUEM
BBIUMCIUTEIBHON KYyJABTYpPBhl, B YAaCTHOCTH C OOyYE€HHEM MPOCTEHIINM mpuémMam
IPUKUJIKAM W OLEHKM pPE3yJbTaTOB BBIYMCICHUM. V3ydeHHe HaTypajbHBIX YHCEN
POJOJDKAETCs B 6 Kilacce 3HAKOMCTBOM C HAYAJIbHBIMU MOHATUSAMU TEOPUU JAEIUMOCTH.

Hauano u3yuenust 0OObIKHOBEHHBIX U JECATUYHBIX IPOOEH OTHECEHO K 5 Kiaccy. JTo
NIEPBBIN 3TAIl B OCBOCHUH JPOOEil, KOIr/1a IPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH UJIESIMU,
HNOHATUAMM TeMbl. [Ipu 3TOM paccMOTpeHne OOBIKHOBEHHBIX IpOOEH B MOJIHOM 00BEME
MPEANIECTBYET M3YUYCHHUIO JIECSITUYHBIX TPOOECH, YTO 1eIecO00pa3HO C TOUKU 3pEHUs
JIOTUKHM M3JI0’KEHUs YMCIOBOM JIMHUM, KOrJa NpaBWIA JEHUCTBUM C JECATUYHBIMHU
JIpOoOsIMA MOKHO OOOCHOBAaTh Y€ M3BECTHBIMU AJITOPUTMAaMH BBIIIOJIHEHUS ACHCTBUI
C OOBIKHOBEHHBIMU JApPOOSMHU. 3HAKOMCTBO C JIECATUYHBIMU JPOOSMU PACHIUPUT
BO3MOXXHOCTH JJII TMOHHUMAaHHS OOYYarOU[MMHUCA NPUKIATHOTO NPUMEHEHHS HOBOWU
3allHCH TIPU W3YYEHHM JPYTUX MNPEIMETOB W IPU NPAKTUYECKOM HCIOJIb30BAHMM.
K 6 kiaccy oOTHecéH BTOpOW J3Talml B M3YYEHUU JpoOel, TJe MPOUCXOAUT
COBEpILIEHCTBOBaHNE HABBIKOB CPaBHEHUS U MpeoOpa3oBaHus ApoOei, 0CBOEHUE HOBBIX
BBIUKMCIIUTENbHBIX AJITOPUTMOB, OTTAYMBAHWE TEXHUKHU BBIUMCIECHUH, B TOM 4YHUCIE
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3HAYEHUU BBIPAXKEHUH, COJEpPKAIIUX W OOBIKHOBEHHBIC, M JACCATHYHBIC IpoOH,
YCTAHOBJIEHUE CBSI3€W MEX]ly HUMU, PACCMOTPEHHE IPUEMOB pELIEHUS 3a/1a4 Ha JIpOOH.
B Hauane 6 kjacca IpoOMCXOIUT 3HAKOMCTBO C IOHSATHEM IIPOLIEHTA.

Oco0EHHOCTBIO U3YYEHUSI TTOJIOKUTENBHBIX U OTPULIATENbHBIX YHCEN ABISIETCS TO, YTO
OHM TaKXX€ MOT'YT pacCMaTpHUBaTHCS B HECKOJIBKO 3TanoB. B 6 kiacce B Havae U3y4eHUs
Tembl «llonoKUTENBHBIE U OTPULIATENBHBIE YUCIIa» BblIesieTcs noarema «lLlensie uncnay,
B paMKax KOTOpPOM 3HAakOMCTBO C OTpPHLATENBHBIMM YHCIAMU W JCHUCTBUSMH
C TIOJIOKUTEIbHBIMU U OTPULATENIbHBIMY YMCIIAMH ITPOMCXOIUT HA OCHOBE COJIEPKATEILHOTO
MO0/X0/1a. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE IMO3HAKOMUTH OOYYAIOIIMXCSI TPAKTHYECKU
CO BCEMH OCHOBHBIMH IMOHATHSIMM TEMbl, B TOM 4YHCI€ M C TNpaBWJIaMH 3HAKOB
TIPY BBITTOJTHEHUH apr(PMeTHUeCKHX JAeHCTBUM. V3yueHune palmoHanbHBIX YMCET HA 3TOM HE
3aKOHYMTCS, a OyJIET POJIOJLKEHO B Kypce aireOphl 7 Kiacca.

IIpn oOydeHHMHM pEIIEHUI0 TEKCTOBBIX 3aJad B S5—6 Kiaccax HCHOJIBb3YHOTCS
apudmerndeckue npuéMsl perienus. [Ipu oTpaboTke BBIYKUCIUTEIBHBIX HABBIKOB B 5—6
KJIacCax paccMaTpHUBAIOTCS TEKCTOBBIE 3a/1a4U CIEAYIOIINX BUJIOB: 3a1a4M HA IBUKEHUE,
Ha YacCTH, Ha MOKYIKHU, Ha pa0OTy U MPOU3BOAUTEILHOCTbD, HA MPOIICHTHI, HA OTHOLLICHUS
u nponopiuu. OOydarolmecss 3HAKOMATCA C NMpUEMaMM pPEIIeHUs 3ajad repedopoM
BO3MO)XHBIX BAPUAHTOB, ydaTcsi padoTaTh ¢ MHPOpMaLUEW, MPEACTABIECHHON B opme
TaOJIUL WIN JUarpaMmm.

B mporpamme ydueOHOro kypca «MaTemaTuka» NpeaycMOTPEHO (OpMUpOBaHUE
IPONEIEBTUYECKUX alredpanyeckux IMpeacraBieHuil. bykBa kak CHMBOJI HEKOTOPOTO
Yyycjaa B 3aBUCMMOCTH OT MAaTeéMaTUYECKOTO KOHTEKCTa BBOJIWUTCS ITOCTEIEHHO.
BykBeHHasi CHMMBOJIMKA LIMPOKO MCIONb3YETCS MPEeXIe BCEro JUIsl 3alucH OOLIuX
YTBEPKIAECHUHN U IPEITIOKEHN, (POPMYJI, B YACTHOCTH AJI1 BBIYMCIICHHS TEOMETPUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISH YUCIIA.

B nmnporpamme yuebHOoro kypca «MareMmartuka» TpeACTaBiCHA HarJsIHAS
reoMeTpusi, HampaBjieHHAas Ha pa3BUTHE OOPA3HOIO MBILIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpaXEHUsI, U300pa3UTENIbHBIX YMEHUM. DTO BaXKHBIA dTAll B U3YYEHUH T'€OMETPHH,
KOTOpBIM  OCYIIECTBISETCA HA  HArJISAHO-IPAKTUYECKOM  YpOBHE,  ONUPAETCS
Ha HariisJHO-00pa3HOE€ MbIIUIEHHE oOy4aromuxcs. bonblnas pojib  OTBOAMUTCS
MPAKTUYECKOMN JAESATENBHOCTH, ONBITY, SKCIIEPUMEHTY, MOAeIupoBaHuto. OOydaromuecs
3HAKOMSTCSl C TE€OMETPUYECKUMHU (UTypaMH Ha IUIOCKOCTH M B MPOCTPAHCTBE, C UX
OPOCTEUITUMHU KOH(QUTYpalUsIMH, Y4arcsi H300pakaTh WX Ha HEJIMHOBAHHONM U
KJIeT4aTor Oymare, paccMaTpUBAIOT MX MPOCTEHIMe CBOMCTBA. B mpoliecce n3ydeHus
HarJIAIHOM T€OMETPUU 3HAHMS, MOJTYYEHHbIE 00YJYarOUMMUCA HA YPOBHE HA4YaJIbHOIO
ob1miero o0pa3oBaHUsl, CHCTEMAaTU3UPYIOTCS U PACIIUPSIOTCA.

CornacHo yueGHOMY IUTaHy B 5—6 Kjlaccax M3y4aeTcss UHTEIPUPOBAaHHBIN MpeaMeT
«MareMatukay, KOTOpbIM BKJIIOYAET apu(PMETHUECKUI Marepual M HarJISIHYIO
TEOMETPUIO, a TaKXKe MPOINEIEBTUYECKUE CBEICHUS U3 alreOphl, 3JIEMEHTHl JIOTUKU U
Hayasa ONHCATEIbHOW CTaTUCTUKH.

OO111ee YKcIo 4acoB, pEKOMEHI0BaHHBIX JJIS1 U3Y4YEeHUs MaTeMaTuku, — 340 yacos:
B 5 kiacce — 170 gacoB (5 yacoB B Hezieuo), B 6 kiacce — 170 yacoB (5 4acoB B HEJEIIO).
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COILEPKAHUE OBYUEHUSA
5 KUIIACC

HarypanbHble ync/ia 4 HYJIb

Harypansnoe wumcno. Psg wHarypanmbubix uyucen. Yuciao 0. M3oOpaxenwue
HATypaJbHBIX YUCENI TOUKAMHU Ha KOOPAUHATHOM (YMCIIOBOM) MPSIMOIA.

[Tosunuonnass cucrema cyucieHus. Pumckas HyMmepauuss Kak IPUMED
HETO3UIIMOHHOM CUCTEMBI CUMCIIEHUS. [lecaTnuHas cucreMa CUuCICHUS.

CpaBHeHUE HATypaldbHBIX YHUCEJI, CPABHEHHE HATYpPAJIbHBIX YHCEI C HYJIEM.
CrniocoOs1 cpaBHeHUS. OKPYTIICHUE HATYPAIbHBIX YHCEIL.

CnoxxeHue HaTypajbHBIX YHMCEN, CBOMCTBO HYJIS MPU CIOXKEHUHU. BbhluuTaHue Kak
JeicTBUe, 00paTHOE CIOXKEHUIO. YMHOKEHUE HATypallbHbIX UYMCEJl, CBOWCTBA HYJS U
CAMHUIBI TIpU yMHOXKeHHMH. JleneHwe Kak JAeicTBUE, 0OOpaTHOE YMHOXKEHHIO.
KoMmroneHTs! neiicTBri, CBsA3h MEXTy HUMH. [IpoBepka pe3ynbTaTa apupMeTudecKoro
nerictBusi. llepemecTuTeNlbHOE W COUYETATEILHOE CBOMCTBA (3aKOHBI) CJOXKEHUS WU
YMHOXEHUS, pacipeleIUTeIbHOEe CBOMCTBO (3aKOH) YMHOXKEHUSI.

Hcnonb3oBanue OykB 11 00O3HAUYEHHMS HEM3BECTHOTO KOMIIOHEHTAa W 3alllCH
CBOMCTB apU(PMETUUECKUX JICHCTBUM.

JlenuTenu U KpaTHBIE YHCIIA, PA3IOKEHUE HA MHOKUTENU. [IpocThie U cocTaBHBIE
yucina. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkoMm.

Crenenpb ¢ HaTypaldbHBIM IOKa3aTelIeM. 3alliCh YKCIIA B BUJE CYyMMBI pa3psaHbIX
CJIaracMblIX.

UucnoBoe BbIpakeHHE. BpIUKCIIEHHE 3HAYEHUN YMCIIOBBIX BBIPAXKEHUM, MOPSIOK
BBITIOJITHEHUST JIeMCTBUM. lCcrnob30BaHWE MpPU BBIYUCICHUSX MEPEMECTUTEIIBHOTO M
COYETATEJIbHOI'0 CBOMCTB (3aKOHOB) CJIOXEHUS U YMHOXKEHHS, PaclpeAeIUuTeIbHOTO
CBOMCTBA YMHOKEHHSI.

JApodu
[IpencraBienue o apobu Kak crocobe 3amucu 4acTh BeaMduHbl. OOBIKHOBEHHBIC

npoou. IlpaBunbHble W HempaBWwiIbHbIE ApoOu. CmemraHnHas ApoOb, MpeCcTaBlICHUE
CMEIIaHHOW JIpoOM B BHJI€ HEMPABWILHON IpOOM W BBIJIEJICHUE LIEJIOW YacTH 4ucia
W3 HenpaBWIbHOU apoou. M3olOpaxenuwe apoOell TouykaMyd Ha YHUCIOBOWM MIPSIMOM.
OcHoBHOe cBoicTBO Apodu. Cokpamienue npoOei. IlpuBenenuwe npoOM K HOBOMY
3HameHareno. CpaBHEHHUE ApoOei.

CnoxeHne W BbIYUTaHHE ApoOel. YMHOXKEHHE U JeleHUE ApoOel, B3auMHO-
obpatHbie Jpodu. HaxoxneHre yacTu 1enoro u LeJoro mo ero 4YacTy.

Jlecatuunas 3anuck JgpoOeid. IlpeacraBieHue nAeCSITUYHOM JpoOU B BHUE
OObIKHOBEHHOU. M300pa’keHne NecATHYHBIX ApOoOel TOYKaMy Ha YHUCJIOBOM MPSMOM.
CpaBHEHHE JECITUUHBIX APOOEH.

Apudmernueckue NEHCTBUS C IeCATUUHBIMU ApoOsaMu. OKpyriieHHne AeCSITUYHBIX
TpoOei.
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Penienue TeKcTOBBIX 33124

Pemenne TeKCTOBBIX 3amad apuMETHUYCCKUM CIocoOOM. PerieHne Joruueckux
3amau. Pemenue 3amad nepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Mcmonb3oBaHue
P PEIICHUH 3a]1a4 TaOJIHI] U CXEM.

Pemenue 3agay, cogepxammx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIIMYMHBI: CKOPOCTb,
BpEMs, PACCTOSIHUE, II€HA, KOJWYECTBO, CTOMMOCTb. EJMHUIBI W3MEpPEHMs: MACCHI,
00BbEMa, 1IEHbI, PACCTOSIHUSI, BpPEMEHH, CKOPOCTU. CBS3b MEXKAY €AMHUIIAMU U3MEPEHUS
KaK0M BEJIMYHHBI.

Perienrie OCHOBHBIX 3a/1a4 Ha IPOOH.

IIpencraBienne TaHHBIX B BHJIE TAOJMII, CTONOYATHIX THArPAMM.

Harasiainas reomerpust

Harnsgnele npencraBienus o gurypax Ha IUIOCKOCTH: TOYKa, MpsMas, OTPE3OK,
JIyd, YroJl, JIOMaHasi, MHOTOYTI'OJIBHUK, OKPYKHOCTb, Kpyr. Yrou. [IpsimMon, ocTpsii, Tyron
Y pa3BEPHYTHIN YTJIbI.

JInuHa oTpe3ka, METPUYECKHE E€IWHMIBI JUIMHBL. JlJIMHA JOMaHOW, NEepUMETp
MHOI'OYTr'0JIbHHKA. VI3MepeHne 1 MoCTpOEHUE YriloB ¢ IOMOIIBIO TPAHCIIOPTUPA.

Harnanuele mnpexacraBieHuss o (uUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
IpSIMOYTOJIbHUK, KBaJlpaT, TPEYTOJIbHUK, O paBEHCTBE QUTyp.

N300paxxenue ¢uryp, B TOM uuciae Ha Kkierdyarod Oymare. Iloctpoenue
KOH(UTypaluii U3 yactei npsiMoi, OKpy>KHOCTH Ha HEJIMHOBAHHOM U KJIeTYaTon Oymare.
Hcrnons30BaHuE CBOKMCTB CTOPOH U YIJIOB MPSAMOYIOJIbHUKA, KBAIpaTa.

[Tnomanp MPSAAMOYTOJIbHUKA 17§ MHOT'OYTI'OJIBHUKOB, COCTaBJIEHHBIX
U3 TPSMOYTOJILHUKOB, B TOM 4Hcle (Uryp, M300paXEHHBIX Ha KieTdyaTol Oymare.
EauHuibl n3MepeHust IIIOIIA IH.

Harnsnsele npenactaBieHuss O MPOCTPAHCTBEHHBIX (UTypax: MPSIMOYTOJIbHBIN
napasenenumnes, Ky0, MHOrorpaHHuku. M3o0paxeHune npocTeiimmx MHOTOIrpaHHUKOB.
Pa3Béprku xyda n mapamutenenumneaa. Co3gaHue Moieseii MHOTOTpaHHUKOB (K3 Oymard,
IIPOBOJIOKH, IJIACTUJIMHA U IPYTUX MaTePUAJIOB).

OO6BEM MPSIMOYTOJILHOTO MapaieNienumnena, kyoa. Equauis: nusmMepenus oobéma.

6 KIIACC

HarypajabHble yuciaa

Apudmernyeckue JEUCTBUS C MHOTO3HAYHBIMU HATypadbHBIMM YHUCJIAMHU.
YucnoBble BbIpaXEHUS, TOPSAIOK ACHCTBUM, UCIOJIB30BaHUE CKOOOK. Vcmonb3oBaHue
IIPU  BBIYUCIICHUSX IIEPEMECTUTENBHOIO M COUYETATEIBHOIO CBOMCTB CIIOKEHUS U
YMHOXEHUS, paclpeleTUTEIbHOIO0 CBOMCTBA YMHOXEHUSA. OKpyriieHHe HaTypallbHBIX
YyuCell.

JlenuTenu v KpaTHbIE YMCiia, HAUOOBIITNN OOIIMM IeTUTeIh U HauMEHbIIee o01ee
KpatHoe. JlenMMOoCTh CyMMBI U ITpOU3BeIcHUS. [leeHne ¢ OCTaTKOM.
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Jpoon
OObIKHOBEHHas1 JApoOb, OCHOBHOE CBOMCTBO JpoOH, COKpamieHue ApoOei.

CpaBHeHHE U ymHopsiiounMBaHue JpoOeild. PemeHue 3a7ay Ha HaxXOXKIEHHME YacTH
OT IEeJOro M I1EeJIoro mo ero 4yactu. [[poOHoe 4YHuCIo Kak pe3ysbTarT JeJICHHUS.
[IpeacraBneHue AeCITUYHON JIpoOU B BHUJI€ OOBIKHOBEHHOW ApOOM U BO3MOXKHOCTh
MpE/ICTaBlICHUs OOBIKHOBEHHOM JpoOM B BHJE JACCATHUYHOM. JlecsTuuHble NIpoOu H
MeTpuueckasi cucreMa Mmep. ApudMeTudecKue ACUCTBHS W YHCIIOBBIE BBIPAXKEHUS
C OOBIKHOBEHHBIMH U IECATUYHBIMU APOOSIMHU.

Otnomienue. Jlenenue B JaHHOM OTHOIIEHUH. Maciita0, nponopius. [Ipumenenne
MIPONIOPLIUH MPU PELICHUU 3a7a4.

[Tonatne npoueHta. BplunciieHHe MpPOLEHTa OT BEJIWYMHBI W BEIUYUHBI MO €€
NpOLEHTY. BbIpakeHHe TMpOLEHTOB JECATUYHBIMM JIpoOsimu. Pemenue 3amau
Ha MPOLIEHTHI. BhIpakeHre OTHOIEHNS BEJIMYUH B IPOLEHTAX.

IHo0kuTENBbHBIE M OTPULIATEIbHbIE YHCJIA

[lonoxurensHsle u oTpularenbHble uyucia. Llenpie uymcma. Mopyne 4yucna,
reoMeTpudecKasl MHTeprpeTanus Moayis yucia. Mzo0paxeHue uncen Ha KOOpJUHATHON
npsmoi. Ywucnosble mnpomexyTku. CpaBHeHue uucen. ApudMeTudyeckue IercTBUs
C MOJIOKUTEINbHBIMU U OTPULIATEIILHBIMU YUCIIAMH.

[IpsMoyrosibHasi cHCTEMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTel TOUYKH
Ha IJI0cKocTH, abcuucca u opauHaTa. [loctpoenue Touek u (uUryp Ha KOOpAMHATHOM
IUIOCKOCTH.

BykBeHHbIE BbIpaKeHHUS

[Ipumenenue OykB ISl 3allUCH MaTEMAaTUYECKHX BBIPAKCHUM WM TPEIIOKEHUN.
CpoiicTBa apuMeTHYECKUX JeUCTBUI. DykBEeHHBIE BBIpAXKEHUS W  YHCIOBBIC
MOJICTAHOBKH. DyKBEHHBIE pAaBEHCTBA, HAXOXKICHHE HEU3BECTHOTO KOMITOHEHTA.
®opmynbl, (Gopmynbl nepuMeTpa U IUIOWAAM MPSMOYrOJIbHHMKA, KBajpara, o0ObEMa
napasJenenurena u Kyoa.

Pemenne TeKCTOBBIX 3a7a4

Pemenne TeKCTOBBIX 3amad apuPMETHIECKUM CHOCOOOM. Perenne JorudecKux
3asa4. Pemenue 3amau mepebopoM BceX BO3MOXKHBIX BAPUAHTOB.

Pemenue 3agay, coaepxaliux 3aBUCUMOCTH, CBS3bIBAIOIINX BEIIMYUHBI: CKOPOCTb,
BpEMsI, PaCCTOSIHUE, I[ICHA, KOJIMYECTBO, CTOUMOCTD, IIPOM3BOAUTEILHOCTD, BPEMs, 00BEM
paboTel. EAMHUIIBI U3MEPEHUS: MACChl, CTOMMOCTH, PAacCTOSIHUS, BPEMEHH, CKOPOCTH.
CBsI3p MEXy €IMHULIAMA U3MEPEHUS KAXKI0W BETUYUHBI.

Pemenue 3amad, CBSI3aHHBIX C OTHOIIEHHUEM, IMPOMOPIHAOHAIBHOCTHIO BEJIWYUH,
MPOLICHTaMU; pElIEHHE OCHOBHBIX 3aJ1ay Ha IPOOU U MPOIECHTHI.

OueHka W TpPUKUAKA, OKpyrieHue pesyiabrara. CocraBieHUEe OYKBEHHBIX
BBIPAKEHUM 110 YCIIOBHUIO 3aJ1a4H.

[IpencraBieHne AaHHBIX C IIOMOIIBI0 TaOmmn W jamarpamMm. CronoOuarbie
JAAarpaMMbl: YTEHUE U NTOCTpOeHNE. UTEHNE KPYrOBbIX JUArpaMM.
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Harasignasi reomerpust

Harnsanele npencraBieHus o gurypax Ha IUIOCKOCTH: TOYKa, HpsMas, OTPE30K,
Jyd, yroJi, JIOMaHas, MHOIOYI'OJIbHUK, YETBIPEXYIOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTB,
KpYT.

B3anMmHO€E pacnosiokeHHe ABYX MPSAMBIX Ha IIJIOCKOCTH, NApaJlICIbHBIE MPSIMBIE,
NIEPIEHAUKYJIIPHBIE NTpsAMbIE. MI3MepeHune pacCTOSHUN: MEXK Y AByMs TOYKAMH, OT TOYKHU
JI0 IIPSIMOM, JUIMHA MaplIpyTa Ha KBaJAPaTHOU CETKE.

N3mepenne w© MOCTPOEHHE YIJIOB € TIOMOIIBIKD TpaHCHOpTHpa. Bumael
TPEYroJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJbHBIHN, TYIOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUN. YEThIPEX YT OJIbHUK, IIPUMEPBI YETHIPEX YT OJIBHUKOB. [IpAMOyroinpHUK,
KBaJpaT: UCIOJIb30BAaHUE CBOICTB CTOpPOH, YIVIOB, JuaroHaiei. I3oOpaxkenue
reoMeTpuYecKuX (Uryp Ha HEIMHOBAHHOM Oymare ¢ MCIOJIb30BaHUEM LIUPKYIIA,
JMHEWKH, YroJIbHUKa, TpaHcnoptupa. [loctpoenus Ha kineTyaToi Oymare.

Ilepumerp MHoroyroibHuka. [loHstue momanau (Urypbl, €AUHUIBI U3MEPEHUS
wiomagu. [IpubamxénHoe u3MepeHue Iuomaan (Gpuryp, B TOM 4MCI€ Ha KBaJpaTHON
cetke. [IpubmmkEHHOE U3MEpEHNE ATUHBI OKPYKHOCTH, TUIOIIAAN KPYyTa.

CummeTpus: IEHTpabHas, OCEBas U 3€pKalbHAsi CAMMETPHUU.

[TocTpoeHne CUMMETPUYHBIX PUTYD.

Harnsansele npeacTaBiaeHus O IPOCTPAHCTBEHHBIX (GUTypax: Mapauienenunes, Kyo,
npu3Ma, NUpaMujia, KOHyC, IHJIMHIP, map u cepa. M300paxeHne mpoCTpaHCTBEHHBIX
¢buryp. [Ipumepsl pa3zBEPTOK MHOTOTPaHHUKOB, HWIMHAPA U KoHyca. Co3anue Moaenei
MPOCTPAHCTBEHHBIX QUTYp (U3 Oymaru, mIpoBOJIOKHU, TUTACTUIIMHA U IPYTHX MAaTEPUATIOB).

[Tonatue oO0BEMa, enuHUIBI u3MepeHus o0beéMa. OOBEM MOPSIMOYTOJILHOTO
napasseenurnesna, Kyoa.

INPEAMETHBIE PE3YJIbTATBI

[IpenMeTHBIE pe3yNbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 5 KJjacce:

Yucia ¥ BBIYUCTICHUA

[loHuMaTh U NpaBWIBHO YHNOTPEONATh TEPMHUHBI, CBA3aHHBIE C HATypaJbHBIMU
YlCJIaMHi, OOBIKHOBEHHBIMH U AECATUYHBIMU JPOOSIMH.

CpaBHUBATh U YIOPAIOYMBATH HATypalbHbIE YHCIA, CPABHUBATH B IPOCTEHUIINX
cllydasix OObIKHOBEHHBIE JPOOU, NECITUUHBIE IPOOH.

CoOTHOCUTB TOUKY Ha KOOPJUHATHOM (UKCIOBOI) MPSMOM C COOTBETCTBYIOLIUM €if
YHUCIOM M H300paxkaTb HaTypajbHbIE YMCIA TOYKAMU HAa KOOPAMHATHOW (YMCIIOBON)
MIPSIMOM.

Boimonuare  apudMernyeckue — JEHCTBUS € HATypaJbHBIMM  YHUCJIAMH,
C OOBIKHOBEHHBIMH JAPOOSIMH B IPOCTEHIIMNX CIydasiX.

BoInonHATh NpOBEPKY, MPUKUAKY PE3YbTaTa BHIYUCICHU.

OKpyrATh HaTypaJIbHBIC YHCIA.
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Penienue TeKcTOBBIX 33124

Pemate TekcTOBblE 3ajaud apu(PMETHUYECKUM CIIOCOOOM U C TMOMOUIBIO
OpPraHU30BAaHHOI O KOHEYHOTO Mepedopa BCeX BO3MOXKHBIX BAPHAHTOB.

Pemate 3amaum, copepaniue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIIMUYHUHBI: CKOPOCTH,
BpEMS, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTD.

Hcnonb30BaTh KpaTKuEe 3alKCH, CXEMbl, TAONHIIbI, O003HAYEHHUS NpPHU PEIICHUU
3ajad.

ITonp30BaThC OCHOBHBIMH €IWHULIAMUA W3MEPEHHUS: LIEHBI, MACChl, PACCTOSHHSI,
BPEMEHU, CKOPOCTH, BbIPAXaTh OJTHA €IUHULIBI BETMUYHUHBI YEPE3 IPYTHUE.

W3BnekaTp, aHamM3UpOBaTh, OLEHUBATh UWHOOpPMAILMIO, MPEIACTABICHHYIO
B Ta0yuLe, Ha CTOJIOYATON AuarpaMMme, MHTEPIPETUPOBATh MPE/ICTABICHHBIE aHHBIE,
MCIIOJIb30BaTh JIAHHBIE IIPU PELICHUH 33a4.

Harasiinas reomerpust

[Tonb30BaTHCS TEOMETPUUECKUMU MMOHATUSAMHU: TOUKA, MpsMasi, OTPE30K, JIyd, YTod,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpyBOmUTh TpPUMEpPHI OOBEKTOB OKPYKAIOMIETO MHpa, HUMEIOIMX (GopmMy
U3YYCHHBIX T€OMETPUUECKUX PUTyp.

Hcnonp30BaTe TEPMUHOJIOTHIO, CBS3aHHYK) C YIJlaMH: BEpLIMHA CTOPOHA,
C MHOTOYTOJIbHUKAMU: YTOJI, BEPILIMHA, CTOPOHA, JUArOHAJb, C OKPY>KHOCTBIO: PaJInyC,
JTAAMETP, LUEHTP.

N300paxkaTs u3yueHHbIe TeOMeTprUeckue (GUrypbl Ha HETMHOBAHHOW M KJIETYATOM
Oymare ¢ MOMOIIbIO ITUPKYJIS U TUHEHKH.

Haxonuth mIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HW3MEPEHHEM C IOMOIIbBIO
JMHEWKH, CTPOUTH OTPE3KH 3aJJaHHON JJIMHBI; CTPOUTH OKPY>KHOCTbH 33JJaHHOTO pajinyca.

Hcnonp3oBaTe CBOWCTBA CTOPOH W YIVIOB MNPSIMOYIOJIbHMKA, KBagpara g HX
IIOCTPOEHUS], BBIYUCIICHUS TUIOANA U IEPUMETPA.

Boluucnsate  mepumeTp M IUIOMIAAL  KBajpara, MpsSMOYroJibHHMKA, (uryp,
COCTaBJIEHHBIX U3 MIPSIMOYT'OJILHUKOB, B TOM yucie Guryp, n3o0pax€HHbIX Ha KJIeTYaTON
Oymare.

[Tonp30BaTbCsi OCHOBHBIMM METPUUYECKUMHU E€AWHHUIAMH HW3MEPEHUS JUIMHBI,
IJIOIAIN; BBIPAXKaTh OJHU €IWHHUIIBI BEJIMUUHBI UEPE3 IPYTHUE.

PacnioznaBarh mapasnienenurnen, KyO, MCIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA,
pedpo rpaHb, UBMEPEHUS, HAXOIUTh U3MEPEHUS NTapajljieienuiena, Kyoa.

Beruucnare 00bEM  kyOa, mapanienenunea MO 3aJaHHBIM — U3MEPECHUSIM,
MOJIb30BAThCS €AMHUIIAMU U3MEPEHUS 00bEMa.

Pemare HecnmokHBIE 3aJaud  HAa U3MEPEHHE TIE€OMETPUYECKUX  BEJIUYUH
B MPAKTUYECKUX CUTYyAIUAX.
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[IpenmeTHBIC pe3yabTAaTHl OCBOCHHS IMPOTPaMMBl Y4eOHOrOo Kypca K KOHITY
oOyudeHus B 6 Kiacce:

Yuciia ¥ BBIYMCTICHUA

3HaTh W TIOHMMAaThb TEPMHUHBI, CBA3AaHHBIC C pA3JIMYHBIMM BUJAMH YHCEN U
CHOCO0aMM MX 3alKCH, MEPEeXOIUTh (€CIH 3TO BO3MOKHO) OT OJHOW (pOpMBI 3amuCU
YHCIIa K IPYromu.

CpaBHUBATH U YIOPAIOUMBATH LIETIbIE YU CIIA, OOBIKHOBEHHBIE U JJ€CATUYHBIE APOOH,
CPaBHUBATh YUCJa OJHOIO U Pa3HbIX 3HAKOB.

BrlinonssTh, couerasi yCTHbIE M TUCbMEHHbIE TPUEMBI, apudMeTruuecKre AecTBUS
C HATYpaJIbHBIMU U ILETBIMH YHMCIaMH, OOBIKHOBEHHBIMU U JECATUYHBIMHU APOOSMHU,
IIOJIOKUTEIBbHBIMA U OTPULATEIbHBIMA YHCIAMH.

BplunciaTh 3HaYEHHS] YHCIIOBBIX BBIPAXKEHUM, BBIIOIHATH MPUKUAKY U OLICHKY
pe3ynbTaTa BBIUMCICHWM, BBINIOJIHATH NPEOOpPa30BaHUS UUCIOBBIX BBIPAKECHUN
Ha OCHOBE CBOMCTB apr(METHUECCKUX JACHCTBUM.

COOTHOCUTBH TOYKY Ha KOOPJMHATHOM MPSMOM C COOTBETCTBYIOLUM €i YHCIIOM H
n300pakaTh Yuciia TOYKaMU Ha KOOPIAWHATHON MPSIMON, HAXOIUTh MOJYJb YHCTIA.

COOTHOCUTBH TOYKH B NMPSMOYTOJIBHOW CHCTEME KOOPAUHAT C KOOPIAWHATAMH 3TOM
TOYKH.

OKpyIJIATh LENbIE YNCA U JECITUUHbIE IPOOU, HAXOAUTh MPUOIMKEHHS YHUCEL.

YuciioBbie M OyKBEHHbIC BbIPAKECHHUS

[TonumaTe W ynoTpeOsiTh TEPMHUHBI, CBS3aHHBIE C 3aMKHChIO CTENEHU YHUCHA,
HaxOJIUTh KBajpaT M KyO 4dYHCIAa, BBIYMCIATH 3HAYEHUS YHCIOBBIX BBIPAKCHUH,
CoAEpkKaIlNX CTCIEHH.

[Tonp30BaThCsi TpU3HAKAMU JETMMOCTH, PACKJAJbIBaTh HATypajbHbIE 4YHCIIA
Ha POCTHIE MHOXUTENH.

[Tonp30BaThCcst MacIITAOOM, COCTABIISATh MPOMOPIIMU U OTHOIIICHHUS.

Hcnonb3oBaTh OyKBBI 1711 00O3HAUEHUS] YHUCEN TPHU 3alUCH MaTEMaTHYECKUX
BBIPOKEHUHN, COCTABIATh OYKBEHHBIC BBIPAKEHUS W (HOPMYIIbI, HAXOAUTh 3HAUYCHHS
OYKBEHHBIX BbIpaXXCHUM, OCYIIECTRIISISI HEOOXOIUMBIC IMOJICTAHOBKHU U MPEe0Opa3oBaHUs.

Haxonute HEW3BECTHBIN KOMIIOHEHT PABEHCTBA.

Penienune TekcTOBBIX 3aa4

PemaTe MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4l ApU(PMETUUECKUM CIIOCOOOM.

Pemate 3amaum, CBSI3aHHBIC C OTHOIICHHWEM, IPOIMOPIHOHATBHOCTHIO BEITUYHH,
MPOIIEHTAMHU, PeIIaTh TP OCHOBHBIE 33]]a4M Ha IPOOU U MPOLIEHTHI.

Pemate 3amaum, comeprkaniie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIIMUUHBI: CKOPOCTD,
BpEMsI, PACCTOSHUE, IICHAa, KOJMYECTBO, CTOMMOCTH, IMPOU3BOAMTEILHOCTh, BPEMS,
o0bémMa paboThl, UCMONB3YS apudMeTUUecKue JCHCTBUS, OIEHKY, MNPUKHUIKY,
MOJIb30BaThCS CAMHUIIAMHU U3MEPEHUS COOTBETCTBYIOIINX BEIUYHH.

CoctaBnsTh OyKBEHHBIE BBIPAXKEHUS 110 YCIOBHIO 33/1a4H.
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W3Bnekath HHPOpPMAIIHIO, TPEICTABICHHYIO B TA0IMIIAX, HA TMHEHHOM, cTOI0YaTON
WIM  KPYroBOM  JuarpaMmax, HWHTEpPIPETUPOBATh  MPEACTABICHHBIE  JaHHBIE,
MCIIONb30BaTh JAHHBIE IIPU PEIICHUU 3a1a4.

[IpencraBnarh WHPOpPMAIUMIO C TOMOIIBIO TaOJHMI, JIMHEWHOW W CTOIOYATOM
JAarpamMm.

Harasinnasi reomerpust

[IpuBomuTh TpUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpa, HUMEIOMUX GopMy
W3YYCHHBIX T€OMETPUUECKHUX TIJIOCKUX U MPOCTPAHCTBEHHBIX (UTYP, MPUMEPHI PaBHBIX
U CUMMETPUYHBIX (PUryp.

N300paxkaTh ¢ MOMOIIBIO ITUPKYJIS, TUHEHKH, TPAHCTIOPTHUPA HA HETMHOBAHHOU H
KJIeT4aTol Oymare M3ydeHHbIE IJIOCKME reoMeTphuueckue (Urypbl U KOH(PUTYypaluw,
CUMMETPHUYHbIE (DUTYPBI.

[Tonb30BaThCs TEOMETPUUECKUMU TOHATUSIMU: PABEHCTBO (UTYp, CUMMETpHS,
UCIIOJb30BATh TEPMHUHOJIOTHIO, CBA3aHHYIO C CHMMETPHEH: OCh CUMMETPHUH, LIEHTP
CUMMETPHH.

Haxonuts BeIMYHUHBI yTII0B H3MEPEHUEM C IIOMOLIBIO TPAHCIIOPTHUPA, CTPOUTH YIJIbI
33JJaHHOW BEJIMYMHBI, NOJIb30BAThCA IPH PEIICHUM 3a4ad T'pagyCHOW MEpPOW YIJIOB,
pacno3HaBaTh HA YEPTEKaxX OCTPBIN, IPSIMOM, PA3BEPHYTHIN U TYIIOU YTJIBL.

Bpluncnare IMHY JIOMaHOW, IIEpUMETP MHOIOYIOJbHUKA, IOJIb30BaThCS
€OUHUIAMU U3MEPEHUS JJIMHBI, BBIPAXKATHh OAHU €OUHULBI U3MEPEHHUS JJIMHBI 4Yepes
JpyTue.

Haxonuth, ucnonb3yss 4epTEXHBIE WUHCTPYMEHTBI, PACCTOSHUS: MEXAY ABYMS
TOYKaMH, OT TOYKH 10 IPSIMOM, JUIMHY ITyTH HA KBAJPATHOU CETKE.

BoruucnsaTs minomanas GUryp, COCTaBICHHBIX U3 MPSMOYTOJIbHUKOB, UCIOJIb30BATh
pazbueHue Ha  NOPAMOYTOJbHUKH, Ha  paBHble  (UIYypbl,  JIOCTpauBaHUE
0 TPAMOYIOJIbHUKA, IO0Jb30BATHCS OCHOBHBIMU EIWHUIIAMU W3MEPEHMS IUIOLIAMH,
BBIPAKATH OJTHU €IVHULIBI U3MEPEHUS IJIOIIAIN Yepe3 IpyTrue.

Pacno3HaBarh Ha MOHAENAX U H300paXEHHUSIX MUPAMUIY, KOHYC, LHJIHHJIP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, PeOpO, TPaHb, OCHOBAaHUE, Pa3BEPTKA.

N300paxkath Ha KJeTyaToi Oymare npsiMOYyTroJIbHBIN MapauieIenUuneI.

Boraucisate 00bEM  NpAMOYTOJNIBHOTO Mapajuienenunena, Ky0a, MoJb30BaThCs
OCHOBHBIMU €IMHUIIAMU U3MEPEHUs 00bEMa;

Pemare HecnoxkHple 3agauM  HA HAXO0XKIACHUE TE€OMETPUYECKUX BEIUYUH
B MMPAKTUYECKUX CUTYyAIUAX.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KJIACC
HaunmenoBanue paznena |KonuuectBo OcHoBHOE OcHOBHBIE BUJIBI JICATEIILHOCTU 00y4arOIUXCs
(Tembl) Kypca 4acoB COZICpKaHUE
HaTypanbHbie uynca. 43 JlecaTuuHas Yurarh, 3aNUCbIBATh, CPABHUBATH HATYPAJIbHBIC YHUCIIA;

JlelicTBUS ¢ HaTYpAIbHBIMU
yyCIaMu

CHUCTEMA CUHCIICHUSL.
Psn HarypanbHbBIX
YUCe.
Harypansnslii1 psa.
Yucno 0.
HarypanbHbie uncia
Ha KOOPJIMHATHOU
MIPSIMOM.
CpaBHeHue,
OKpYTJIEHUE

HaTypaJIbHBIX YHCEIL.

Apudmernyeckue
TNIEUCTBHUSI

C HATypaJIbHbIMU
yrciaamu. CBolicTBa
HYJISI TIPU CIIOKEHUU
1 YMHO>KECHUH,
CBOMCTBA €IUHUIIBI
NPy YMHOKEHUHU.

npeaiaraTb H 00CyKI1aTh CNOCO0bI YIIOPSIOYMBAHUS YHCE.
M300paxkaTh KOOPAMHATHYIO NPAMYIO, 0TMEYaTh YKCIIa
TOYKAaMH Ha KOOPIWHATHOW MPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccnenoBars CBOMCTBA HATYypaIbHOrO psja, yucen 0 u 1
IIPY CJIOKEHUH U YMHOKEHUU.

Hcnonb30BaTh NPABUJIO OKPYTJICHUS HATYypPaIbHBIX YHCEIL.
BopInoJHATH apupMeTnyecKue JeCTBUA C HATYPAIIbHBIMU
YUCJIaMH, BBIMUCISATH 3HAYEHUST YUCIIOBBIX BBIPAXKEHUM

CO CKOOKaMH 1 0e3 CKOOOK.

3anuchIBATH MPOU3BE/ICHUE B BUJIE CTEIICHU, YUTATH
CTENEeHH, UCIOJIb30BATh TEPMHUHOJIOIUI0 (OCHOBAaHUE,
MOKAa3aTeJIb), BBIYUCIAATH 3HAYEHUS CTEIICHEN.

BbINOJHATH NPUKHUAKY M OLEHKY 3HAUEHUIN YHCIIOBBIX
BBIpOXKCHUH, MPeAJIaraTb U NPUMEHSITh NPUEMBI P OBEPKHU
BBIYHCIICHUMN.

Hcnonb30BaTh NPU BBIYMCJICHUSIX [IEPEMECTUTENBHOE U
COYETATEJIbHOE CBOMCTBA CI0KEHUS U YMHOKEHHS],
pacIpeeNIUTENBHOE CBOMCTBO YMHOXKEHUS; (OPMYJTUPOBATH
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[TepemecturenvHOE
1 COUETaTEIIbHOE
CBOMCTBA CJIOKCHUS
Y YMHOXKEHMUS,
pacnpeaeuTeEILHOE
CBOMCTBO
YMHOXEHHS.
Jlenutenu u
KpaTHBIC YMCIIa,
Pa3JIO)KEHUE YnCIia
Ha MHOXKHUTEIIH.
Jlenenue

¢ ocratkoMm. [IpocTeie
1 COCTaBHBIC YHCIIA.
[IpusHaku
JIEIMMOCTH Ha 2, 5,
10, 3, 9.

CrerneHn ¢
HaTypajibHbIM
TOKa3aTesieM.
Yucnosbie
BBIPXKCHUS;
MOPSAZIOK IEUCTBHM.
Pemenue TeKCTOBBIX
3aJ1a4y Ha BCE
apudmeTndeckue

U IPUMEHSITHh NMPAaBWIA MpeoOpa30BaHus YUCIOBBIX
BBIPKEHUW Ha OCHOBE CBOMCTB apu(PMETUUECKUX JEHCTBUH.
HccnenoBarhb 4KCIIOBBIE 3aKOHOMEPHOCTH, BBIABUTaTh H
000CHOBBIBATH TUIOTE3bL, GOPMYIMPOBATH 0000IEHUS H
BBIBO/IbI 110 PE3YJIbTAaTaM MPOBEIEHHOTO UCCIIET0BAHUS.
DopMyIMPOBATH ONPeEAeJeHUs JSIUTEN U KPaTHOTO,
HA3bIBATh JECIUTEIN U KPATHBIE YUCIA; PACIIO3HABATH
IIPOCTHIE U COCTaBHbIC Yncia; GOpMyIMpoOBaTh U
NPUMEHATH NPU3HAKHM JICTUMOCTH Ha 2, 3,5, 9, 10;
NPUMEHATh AJTOPUTM PA3JIOKEHUS YHCIIA HA TPOCTHIE
MHOKUTEN; HAXOAUTh OCTATKU OT JEJIEHUS U HEMOJHOE
YacCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS

O HAaTypaJbHBIX YHCJIAX, IPUBOAUTH MPUMeEPbI U
KOHTPIIPUMEPHI, CTPOUTH BICKA3BIBAHMUSA U OTPULIAHUS
BBICKa3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHUCEL.
KoncTpynpoBarh MaTeMaTH4ecKue MpPeIJ0KeHNs

C IOMOUIBIO CBSI30K «M», «AJIN», «ECIH. .., TO...».

PemaTh TekcTOBBIE 33/1a4U apUPMETUUECKUM CIIOCOOOM,
HCIOJb30BATh 3aBUCHMOCTH MEX]1y BEIMUUHAMU (CKOPOCTb,
BpEMsi, PACCTOSIHUE; 11€HA, KOJTMYECTBO, CTOUMOCTD U JIp.):
AHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 3a]1a4H,
nepedopMyJTUpPOBaTh YCJIOBHUE, H3BJIEKATH HEOOXOAUMBIE
JIaHHBIE, YCTAHABJIMBATH 3aBUCUMOCTH MEK1y BEIIMUMHAMM,
CTPOHUTH JIOTUYECKYIO LIEMOYKY PACCYXKICHUM.
MoaenupoBaTth X0 PEIIEHUs 3a/1a4l C TOMOIIBIO PUCYHKA,

20



®denepanpHas padodas mporpamMmma | Marematrka. 5—9 kiaccel (0a30BbI yPOBCHB)

JeNCTBUS,
Ha JIBM)KCHHE U
MOKYTIKH

CXEMBI, TaOIUIIBI.

IIpuBonnTh, pa3dupaThb, OHEHUBATH PA3INYHBIC PEIICHUS,
3aIMCH PELICHUM TEKCTOBBIX 3a/]a4.

Kpurnuyecku oueHUBaTh MOJIYYECHHBIN pEe3yJIbTar,
OCYIIEeCTBJISATh CAMOKOHTPOJIb, IPOBEPSA OTBET HA
COOTBETCTBHE YCIOBHUIO, HAXOAUTH OIITUOKH.

PemaTsp 3a1auu ¢ moMolIsko nepedopa BceX BO3MOXKHBIX
BAPUAHTOB.

3HAKOMUTBCHA C UCTOPHEH PAa3BUTHUS apUPMETUKH

Harmnsgnas reomerpust.
JIuHnn Ha TIoCcKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenne nimHbI
OTpe3Ka,
METPUYECKHUE
€IMHUIIBI
WU3MEPEHUS JIJTUHBI.

OKpY>XHOCTB U KPYT.

[IpakTrnueckas
paborta
«IlocTpoenue y3opa
13 OKPYKHOCTEW.
VYromn. [Ipsamon,
OCTpBIH, TYIIOU U
Pa3BEPHYTHIN YIJIBL.
N3mepenue yrios.

Pacno3naBaTh Ha yepTekax, pUCyHKax, ONUChIBATD,
UCIOJIb3yd TEPMUHOJIOTHIO, U H300Pa’kKaTh C TOMOIIBIO
YepTEKHBIX UHCTPYMEHTOB: TOUKY, MPSAMYIO, OTPE30K, JIyd,
yroJ1, JOMaHyto, OKPY>KHOCTb.

Pacno3znaBaTh, NPUBOAUTH NPUMEPBI OOBEKTOB PEATTBHOTO
MUpa, UMEIOIUX GOpMYy U3yYEHHBIX PUTYDP, OLEHUBATH UX
JIMHEVHBIE Pa3MEPBI.

Hcnonb3oBaTh TUHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI
JUISL TIOCTPOEHUS U UBMEPEHHUS: M3MEPHATH JUINHY OTPE3Ka,
BEJIMYMHY YyTJja; CTPOUTH OTPE30K 3aJaHHOM JJIMHBIL, YTOJ,
3a/IaHHOW BEJIMYMHBI, OTKJIAABIBATH IUPKYJIEM PaBHbIE
OTPE3KH, CTPOUTH OKPYXHOCTh 33JJaHHOI'0 paguyca.
N300paxath KOHPUTYypaIlIUU TEOMETPUIECKUX QUTYD

13 OTPE3KOB, OKPYKHOCTEM, MX YaCTEH HA HETMHOBAHHOM U
KJIeTYaToOM Oymare; mpeasiaratb, ONUCbIBATh U 00CYKIATH
CII0COOBI, AJITOPUTMBI [TOCTPOECHUSI.

Pacno3HaBaTh 1 U300paxaTh Ha HEJIMHOBAHHOMU U
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[IpaxkTrueckas
pabora
«IlocTpoenue
YIJIOB»

KJIETYaTOM Oymare mpsiMoil, OCTpPbIH, TYIOH, pa3BEPHYTHIN
YIJIbl; CPABHUBATH YIIBL.

BeI4ucasTh JJIMHBI OTPE3KOB, JIOMAHBIX.

IloHumMaTh U MCIOJB30BATH IIPU PEeLICHHUN 32124
3aBHCHUMOCTH MEXAY €AUHALIAMU METPUUYECKOU CUCTEMBI
Mep; 3HAKOMHUTbCSI C HEMETPUUECKHUMU CUCTEMaMU Mep;
BBIPA’KATh JUIMHY B PAa3JINYHbIX €UHULIAX U3MEPECHUS.
HUccaenoBares Gurypsl 1 KOH(GUTypaLuy, UCIOIb3YsI

uudpoBbIe pecypchl

OOBIKHOBEHHBIC JIpOOU

48

JHpoOs. [IpaBuiibHBIC
Y HETIpaBUJIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpO0OH.
CpaBHeHue apooeil.
Cnoxenue u
BBIUATAHUE
O0OBIKHOBEHHBIX
npobeit. CMmemnmanHas
Ipo0b. YMHOXKEHHE
U JIeJICHHE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe APOOH.
Penienue TeKCTOBBIX
3a71a4, COAepIKaIInuX
npobu. OCHOBHBIE

MopeaupoBathb B rpadhuuecKkoi, mpeaMeTHOH Gopme,

C IIOMOIIBIO KOMITBIOTEPA IOHATHS U CBOMCTBA, CBA3aHHBIC

C OOBIKHOBEHHOM JIPOOKIO.

YurTaTh U 3alIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
NpenIararb, 000CHOBBIBATH M 00CYKIATH CIIOCO0BI
YIOPSA0YMBAHUS APOOEH.

N300pakaTh 0OOBIKHOBEHHBIC IPOOU TOUKAMHU

Ha KOOPJIUHATHOM MPAMOM; HCHOJAB30BATH KOOPJIAUHATHYIO
NPSIMYIO JJIs1 CPaBHEHHSI IPOOEii.

D opMyTHPOBATH, 3AIIUCHIBATH € OMOLIbI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOMH JIpO0OH; HCIOIB30BATH OCHOBHOE
CBOWCTBO JIpOOM J1JIs1 COKpAIEHUs IpOOeH U MPUBEIECHU I
JpoOU K HOBOMY 3HaMEHATEITIO.

IIpencraBasiTh cMEIaHHYIO JpOOb B BUIE HENIPABUIBHON U
BBIJICIIATH LIETYIO YAaCTh YKCIa U3 HENPABWIBHON ApOOH.
BeinonaTs apudmMernyeckue 1eHCTBU

C OOBIKHOBEHHBIMH JAPOOSIMU; MPUMEHATH CBOICTBA
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3a/1auyd Ha IpoOH.
[Ipumenenue OykB
JUTS1 3aIUCH
MaTeMaTUYECKUX
BBIPAXKECHUH U
MIPEIJIOKEHUN

apu(pMETUUECKUX ACHCTBUM IS palliOHATN3 AU
BBIYHCIICHUN.

BbINOJIHATH, NPUKUAKY M OLEHKY PE3YyJIbTaTa BIUUCIICHUN;
Nnpearatb ¥ NPUMeEHSATh NPUEMBI NP OBEPKH BbIUUCIICHUM.
IIpoBoauTh UccIeT0BAHUSA CBOMCTB APOOECH, OMUPASICH

Ha YHCJIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C TTIOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIEC BHICKA3bIBAHUS

0 Ipo0siX, MPUBOAUTH MPUMePbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS U OTPULIAHUS BBICKA3bIBAHUIM.

Pemarthb TekCTOBBIC 3a71a4H, COiepKalue IPOOHbBIE JaHHbIE, U
3a/1a4M HAa HAXOXKJICHUE YaCTH LIEJI0r0 U LEJIOro MO €ro YacTH;
BbISIBJISITh MX CXOACTBA M Pa3/In4us.

MogaenupoBarh X0/ PEIIEHUS 3a/1a4l C TOMOIIBIO PUCYHKA,
CXEMBI, TaOIULIBI.

IIpuBoauThH, pa3dupaThb, OEHUBATH PA3INYHbBIC PEIICHUS,
3aMCH PEIICHUN TEKCTOBBIX 3a7ay.

Kpurnuecku onieHUBaTh MOJYYECHHBIN pEe3yJbTar,
OCYHIECTBIIATh CAMOKOHTPOJIb, IIPOBEPSISI OTBET

Ha COOTBETCTBUE YCJIOBHIO, HAXOAUTh OLINOKH.
3HAKOMUTBCA C UCTOPHE Pa3BUTHUS apUPMETUKH

Harnsignast reometpus.
MHOroyrojabHUKH

10

MHOroyrojgpHuKH.
YeThIpEXYrOIbHHUK,
MPSAMOYTOJIbHUK,
KBaJpar.
IIpakTrueckas

OnucpIBaTh, MCMOJIB3YH TEPMUHOJIOTHIO, H300PAKATH

C IOMOILBIO YEPTEKHBIX MHCTPYMEHTOB U OT PYKH,
MOJICIUPOBATH U3 OyMaru MHOTOYT'OJIbHUKH.

IIpuBoauTH NpUMeEPHI OOBEKTOB PEATTLHOT'O MUPA, UMEIOIINX
(dhopMy MHOTOYTOJIbHUKA, TPSIMOYTOJIbHUKA, KBa/IpaTa,
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pabota
«IlocTpoenue
MPSAMOYTOJIbHUKA

C 3aIaHHBIMHU
CTOPOHAMH

HA HEJIMHOBAHHOM
Oymare».
TpeyronbHUK.

I momane u
MIEpUMETP
MPSMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTABJICHHBIX U3
MPSAMOYTOJIbHUKOB,
€MHULbI
W3MEpPEHUS
TTOIIAIH.
ITepumerp
MHOT'OYTOJIbHUKA

TPEYTOJIbHUKA, OUEHUBATH UX JINHEUHBIE pa3MEpBI.
BeI4ucaATh: IEPpUMETP TPEYrOJILHUKA, IIPSAMOYIOJIbHUKA,
MHOI'OYI'OJIbHMKA; IUIOIIAAb IPSIMOYT OJIbHUKA, KBaIpaTa.
M300paxkaTh OCTPOYTOJIBHBIE, IPSIMOYTOJIBHBIE U
TYIOYT'OJIbHBIE TPEYTOJIbBHUKH.

CTpouTh Ha HEIMHOBAHHOM U KJIeTYaTOM Oymare KBajapaT U
IIPSAMOYTOJIbHUK C 3aJJaHHBIMU JUIMHAMU CTOPOH.
HccnenoBars cBOMCTBA IPAMOYTOJIBHUKA, KBAPATa YTEM
HKCIIEPUMEHTA, HAOIIOAEHMSI, U3MEPEHNUS, MOJEIUPOBAHUS;
CPaBHUBATh CBOMCTBA KBAIPaTa U NPSAMOYTOJIbHUKA.
KoncTpynpoBars MaTeMmaTu4ecKue npeajoKeHus

C IOMOIIBIO CBS30K «HEKOTOPBINY, «J11000i1». PacnozHaBatb
VICTUHHBIE U JIO)KHBIE BBICKA3bIBAaHUS O MHOI'OYI'OJIbHUKAX,
NPUBOAUTH PUMeEPbI U KOHTPIIPUMEDHI.

HccaenoBars 3aBUCUMOCTD IUIOLIAAN KBaAPATa OT JJIMHBI
€ro CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAJAPATHON CETKHU JJIS1 TOCTPOEHUS
¢buryp; pa3douBaTh NpIMOYTrOJIbLHUK HA KBAAPATHI,
TPEYTOJIbHUKH; COCTABJATH (QUTYPbI U3 KBaJPaTOB U
IPSIMOYTOJIbHUKOB U HAXOAMTh UX IUIOLIAb, pa30MBaTh
burypsl Ha IPSIMOYTOJIBHUKHU U KBAJPAThl U HAXOAUTh UX
IJIOIIAIb.

BreIpaxaTh BeJIMUMHY IUIOMIAINA B Pa3IMYHBIX €UHALIAX
MU3MEPEHUSI METPUUECKON CUCTEMBI MEP, IOHUMATDh M
HCIO0JIb30BAaTh 3aBHCUMOCTH MEXy METPUUYECKUMU
€AUHULIAMYU U3MEPEHMS TIJIOIIAH.
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3HAKOMUTBHCA ¢ MPUMEPaMU MPUMEHEeHHs TUIOMATN 1
IepuMeTpa B MPAKTHUYCCKUX CUTyalusX. Pemars 3axauu

13 peaJbHOM KU3HH, MPeAJaraTb U 00CyK1aTh pa3jnyHble
CIoco0bI pelIeHUs 3a1a4

JlecsiTuunbie 1podu

38

JlecsiTmuHas 3aucCh
npobeii. CpaBHeHHE
JECATUYHBIX
pooeii.

JlenctBus

C ACCATUYHBIMH
TPOOSMHU.
Okpyrnenue
JECATUYHBIX
Tpo0ei.

Penienune TekCTOBBIX
3a71a4, COAepIKaIIuX
npobu. OCHOBHBIC
3aJ1auyu Ha Ipoou

IIpeacraBasiTh AeCATUUYHYIO 1pOOh B BUJI€ OOBIKHOBEHHOM,
YUTATH U 3aNUCHIBATH, CPABHUBATD JICCATHYHBIE APOOH,
npeaiaratb, 000CHOBBIBATH M 00CYK/IATh CIIOCOObI
YIIOPSIIOYMBAHUSI TIECATUYHBIX IPOOEH.

N300pakarth necaTuyHbIe 1poOU TOUKAMU Ha KOOPJIUHATHOM
IIPSAMOM.

BoIsIBASITH €X0ACTBA U Pa3JIMYUs TPABIIT apU(YMETUUECKUX
JICUCTBUAN C HATYpPaJIbHBIMHU YUCIAMH U JECATUYHBIMU
IpOOSIMU, OOBSICHSTD HX.

BoeinonnaTes apudmeruueckue JeUCTBUS C JECATUUHBIMU
JIpOOSIMU; BHINOJHATH NPUKHIKY M OIIEHKY pe3yibTaTa
BBIUMCJICHU M.

IpumeHnsaTs cBolicTBa apuMETHUECCKUX JEHCTBUN

JUISL PALIMOHAIN3ALUH BBIYUCIICHUMN.

[IpuMeHATH NPaBUII0 OKPYIJIEHUS TECATUIHBIX IPOOEH.
IIpoBoauTH HCCIETOBAHUS CBOMCTB JACCATUYHBIX IpOOEH,
OMUPASICh HAa YHCIIOBBIE SKCIIEPUMEHTHI (B TOM UHCIIC

C TIOMOIIBIO KOMITBIOTEPA), BHIIBUTATH TMIIOTE3bI U
MPUBOJIUTH UX OOOCHOBAHMS.

Pacno3HaBaTh NCTUHHBIE U JIOKHBIEC BEICKA3bIBAHUS

0 JIpoOsIX, MPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS W OTPULIAHUS BBICKA3bIBAHUIM.
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PemaThb TeKCTOBBIE 3a/1a4H, COJIEpKALLUE APOOHBIE JaHHBIE, U
Ha HaXO0XJICHHME YacTHU LEJI0ro U LEJIOoro Mo €ro 4acTy;
BBISIBJISITH MX CXOACTBA M Pa3JIN4Ms.

MonenupoBaTth X0/ pEUIECHUS 3a1a4H C [IOMOIIbIO PUCYHKa,
cxeMbl, Tabnuupl. [lpuBoanTh, pa3oupars, OlleHUBATH
pa3M4YHbIE PEIIEHNUS, 3alIMCH PELIEHUI TEKCTOBBIX 3a/1a4.
OnepupoBaTthb 1poOHBIMU YUCIIAMU B PEaIbHBIX )KU3HEHHBIX
CUTYyalUsX.

Kputrnuecku oneHMBaTh I1OJIY4YEHHBIN pe3ynbTar,
OCYILECTBJIATh CAMOKOHTPOJIb, IPOBEPSSI OTBET

Ha COOTBETCTBUE YCIOBHIO, HAXOUThH OLINOKHU.
3HAKOMUTBHCH C HCTOPHEH Pa3BUTHUS apUPMETUKH

HarisiiHas reometpus.
Tena u purypsl
B IIPOCTPAHCTBE

MHOrorpaHHuKH.
N300paxkenue
MHOTOTPaHHUKOB.
Monenn
MIPOCTPAHCTBEHHBIX
TeJl.
IIpssMOyroapHbIN
napajuieIenuIenI,
Ky0. Pa3BépTku Kybda
Y NapaJuielIeuIe a.
[IpakTrueckas
pabota «Pa3BépTka
KyOay.

O06BEM KyOa,

Pacno3HaBaTh Ha YepTexkax, pUCYHKAX, B OKPY KalomeM
MHUpe TPSIMOYTOJIbHBIN Napasiienenumne, Kyo,
MHOTOTPaHHUKH, OMUCHIBATh, MCIIOJIb3Ysl TEPMHUHOJIOT MO,
OlIeHUBATD JIMHEHHBIE pa3MephI.

IIpuBoauTH NpUMePbI OOBEKTOB PEATHHOTO MUPA, UMEIOIIUX
(GbopMy MHOrOrpaHHUKA, MIPSIMOYTOJIBHOTO Napasiieenumea,
KyOa.

MN300paxarh Ky0 Ha KjeT4aTon Oymare.

HccaenoBarh cBoiicTBa Ky0a, IPIMOYTOJILHOTO
napaJijiesieNuIe1a, MHOTOIPaHHUKOB, HCIOJIb3YSI MOJIEIH.
Pacno3znaBaTh M n300paxkaTh pa3BEPTKU Kyda U
napainenenunena. MogeaupoBath KyO U nmapajieienume]
u3 OyMary v Mpoyux MaTepuasioB, 00bSICHITH CIOCO0
MO/IEJTMPOBAHUSI.

26



®denepanpHas padodas mporpamMmma | Marematrka. 5—9 kiaccel (0a30BbI yPOBCHB)

MPSIMOYTOJILHOT O
napasuieienumnena

Haxoaurth n3mepenus, BBIYUCIAATH IUIOMIAAb IOBEPXHOCTH;
00BEM KyOa, MPsIMOYTOJIbHOT0 MapajuIeIenunena;
HCCJIe10BATh 3aBHCHUMOCTh 00bEMa Ky0a OT IJIMHBI €r0
pelpa, BBIABUTaTh H 000CHOBBIBATH IUIIOTE3Y.
HaouroaaTs 1 NpOBOANTH AHAJTOTMH MEXIY NOHATHSIMU
TUIOIIAU U 00bEMa, IEPUMETPA U TUIOIIAIU TTOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS

O MHOTOT'PaHHMKAX, PUBOAUTH IPUMeEPbI U KOHTPIIPUMEDHI,
CTPOUTH BbICKA3BIBAHMSA U OTPULIAHUS BBICKA3bIBAHUM.
Pemiarb 3a1a4M U3 peaabHON KU3HU

[ToBTOpenue u 0000IICHIE

10

IloBTOpEHUME
OCHOBHBIX ITIOHSTHH
¥ METOJOB Kypca

5 KJacca,
000011IeHnEe 3HAHUH

BbluncJiiTh 3HaUEHHS BBIPAXKECHUM, COAEPKAIUX
HaTypaJbHbIC YKCIIa, OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH,
BBITNIOJIHATH PEO0OPa30BaHUs YHCET.

Br10upaTh ciocod cpaBHEHUS YKCEIl, BHIYUCICHUN,
NPUMEHSATH CBOMCTBA apU(PMETUUECKUX IEUCTBUM

JUISL pAlMOHAIN3ALUU BBIYUCIICHU .

OcymecTBJISITH CAMOKOHTPOJIb BBITIOJIHSEMBIX JIEUCTBUI U
CaMOIIPOBEPKY PE3YJIbTATA BHIYUCICHUM.

Pemars 3agauun u3 peanbHOU KU3HU, NIPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA ISl PELICHUS 3a1a4 U3 IPYTUX
y4€OHBIX TPEMETOB.

Pemartsb 3a1a4u pa3HbIMHU CIOCO0AM U, CPABHUBATD -
CIoco0bI pElICHUs 3a1a4¥, BLIOMPATh PalMOHAJIbHbII
c1Iocod

OBIIEE KOJIMYECTBO
YACOB IIO IIPOIPAMME

170
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6 KIIACC
HaunmenoBanue paznena |KoinuecTtBo OcHoBHOE OCHOBHBIE BUJIBI ACSITEIILHOCTH 00 y4arOIIUXCS
(Tembl) Kypca 4acoB COZIep)KaHue

HarypanbHbie uncna 30 Apubdmernueckne BoInoyiHATH apupMeTnyecKue JeidCTBUsl C MHOTO3HAYHBIMU
NeNCTBUSA HATypaJbHBIMU YHCIIAMHA, HAXOAUTh 3HAYEHUS YHCIIOBBIX
C MHOT'O3HAYHBIMU BBIPOKEHUN CO CKOOKaMu U 6€3 CKOOOK; BHIYHCISATH
HATypaJbHBIMU 3HAYEHUS BBIPAKCHUHN, COIEPKAIIUX CTEIICHHU.
yyciaMu. YncioBele | BbINOJIHATH NPUKUAKY U OLEHKY 3HAUYECHUN YHCIIOBBIX
BBIPAYKEHUS, BBIPKEHUH, MPUMEHATH MPUEMbI IPOBEPKHU pe3yibTaTa.
MOPSJIOK JCHCTBUMH, Hcnonb30BaTh NPU BHIYMCJIEHUSIX TIEPEMECTUTENBHOE U
UCII0JIb30BAHUE COUYETATEIIbHOE CBOWCTBA CI0KEHUS U YMHOKEHUS,

cko0oK. OKpyriieHue
HaTypaJIbHBIX YUCET.
JlenuTenu u KpaTHbIe
YHCJIa; HanOOJIbIITHN
OOIINH JETUTEND U
HanMEHBIIIee 00IIIee
KpaTHOE.

JlemuMoCTh CyMMBI U
MIPOU3BEICHUSI.
Jlenenue

C OCTaTKOM.
Pemenue TeKCTOBBIX
3a7a4

pacpeeIUTENBHOE CBOMCTBO YMHOKEHUS OTHOCUTEIBHO
CJIO)KEHUSI, CBOMCTBA apu(PMETUUECKUX JIEHCTBUM.
HccaenoBaTh 4KCIIOBBIC 3aKOHOMEPHOCTH, TPOBOJIUTH
YHUCJIOBBIC SKCIIEPUMEHTHI, BBIIBUTaTh U 000CHOBBLIBAThH
TUIOTE3bI.

®opmyJHpPOBATH ONpPeAeJIeHUs JICTUTENS U KPaTHOTO,
HanOOJIBIIIETO OOIIETO ACIUTENS U HAUMEHBIIIEro 00IIero
KpaTHOT0, POCTOr0 ¥ COCTABHOT'O YKCEIT; UCIIOJIb30BATh 3TH
MOHSATHS TIPU PELLICHUH 3aa4.

IIpuMeHATH aJITOPUTMBI BHIYUCIICHUSI HAUOOJBIIET0 O0IIEro
JIEIUTENSI 1 HAMMEHBIIIETO 00I1IeT0 KPaTHOTO ABYX YHUCEN,
QITOPUTM PA3T0KEHUS YUCIIA HA TPOCThIE MHOKUTEIIH.
HccaenoBarp ycioBus AeIUMOCTH Ha 4 U 6.

HccaenoBarp, 00cyka1arb, GopmMyJupoBaTh U
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000CHOBBIBATH BBIBO/I O YETHOCTH CYMMBbI, IPOU3BEACHUS:
JIBYX YETHBIX YUCEIL, IBYX HEYETHBIX YUCIIE, YETHOTO U
HEYETHOI'O YMCEL.

HccaenoBars CBOMCTBA ACITMMOCTA CYMMBI U IPOU3BEICHUS
YUCEeIL.

IIpuBoaAMTH NPUMEPBI YKUCEN C 33JTAHHBIMHA CBOMCTBaMH,
PAcCIo3HABATH BEPHbIC U HEBEPHBbIE YTBEPKICHUS

O CBOMCTBAax 4YHMCEIl, ONPOBEPraTb HEBEPHBIC YTBEPKIACHUS
C TIOMOIIBI0 KOHTPIIPUMEPOB.

KoncrpyupoBarb MaTeMaTuyecKue mpeasioKeHust

C IOMOIIBIO CBSI30K «1», KU, «ECHH..., TO...».

Pemiarh TEKCTOBBIC 3a74a4UM, BKIOUAIOIINE TTOHATHS
JETUMOCTH, apu(METUIECKUM CITIOCOOOM, UCIIOIh30BATh
nepedop BceX BO3MOXKHBIX BApUAHTOB.

MoneaupoBaTh X0/ pEIICHUS 3aJa41 C TIOMOIIBIO PUCYHKA,
CXEMBI, TAOIULIBI.

IIpuBoauTh, pa3zoupatb, OLEHUBATH PA3IUYHbBIC PEIICHHUS,
3aIlCHU PELICHUI TEKCTOBBIX 3a/1a4.

Kpurnuyecku oneHUBaTh MOJYYEHHBIM pe3yabTaT, HAXOIUTh
OIIUOKH, OCYIIECTBIISATh CAMOKOHTPOJIb, IIPOBEPSISI OTBET

Ha COOTBETCTBUE YCIIOBUIO

HaFJ'ISII[HaH rcoMCTpPHU-.
Hp}IMBIe Ha IINIOCKOCTH

[lepneHauKyIApHBIE
IIPSIMBIE.
[lapannenpHbie
IIPSIMBIE.
Paccrosiuue mexnay

Pacno3HaBaTh Ha yepTexax, pUCYHKax CIy4au B3aUMHOIO
PACIIOJIOKEHUS JBYX IPSAMBIX.

N300paxaTh ¢ NOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM W KJIETYaTON Oymare JBe IepeceKaronecs
MpsIMBIE, ABE MapAJICIbHBIE MPSIMbIC, CTPOUTH MPSIMYIO,
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JIByMSI TOYKaMH,
OT TOYKH 10 MPSIMOM,
JUTMHA MapIipyTa

Ha KBaJ[PaTHOMU CETKE

MEPIEHINKYJIIPHYIO TaHHOU.

IIpuBoauTH NPUMeEPHI APALIEIBHOCTH U
MIEPIEHANKYJIIPHOCTH MIPSAMBIX B IIPOCTPAHCTBE.
PacnozHaBaTh B MHOIOYI'OJIBHUKAX NIEPIEHAUKYIISPHbBIC U
napajujiesbHble CTOpOoHbL. M300paxkaTbh MHOTOYT OJIbBHUKA

C IapaJUIEIbHBIMU, MTEPIICHINKYISIPHBIMA CTOPOHAMMU.
HaxoauTh paccTossHUE MEXAY IBYMs TOYKaMH, OT TOYKH
J10 NIPSIMOM, JJIMHY ITyTH Ha KBaJPaTHOU CETKE, B TOM YHUCIIE
UCIOJb3Ysl LU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAs
Jpo0b, OCHOBHOE
CBOMCTBO JIpo0H,
COKpaIeHue Jpo0ei.
CpaBHeHUE U
YIIOPSIOYHBAHHE
Tpo0ei.
JlecsTuunbie 1podu
U METpUIeCKas
cUCTEMa Mep.
Apudmernueckue
JIEUCTBUSA

C OOBIKHOBEHHBIMHU
U JACCATUIHBIMU
JTPOOSMHU.
OTHomieHue.
Jlenenue B JaHHOM

CpaBHMBATBH U YHOPSIA0YUBATH IpOOH, BHIOUPATH CIIOCO0
CpaBHEHHS IPOOEH.

IIpeacraBasiTh AeCATUYHBIE APOOH B BUAC OOBIKHOBEHHBIX
JpoOeli 1 OOBIKHOBEHHBIC B BUJIE JCCATUYHBIX, HCMOJAb30BaTh
IKBUBAJIEHTHbIE MPeACTABJIEHHUA IPOOHBIX YKHCE MPU UX
CpaBHEHUH, NMPHU BbIUKCIeHUsIX. Mcnmob30BaTh JECATUUHbBIC
JpoOu Mpu NMpeoOpa3oBaHUM BEIUYUH B METPUUYECKOM
CUCTEME Mep.

BeinonHaTe apudpmMernyeckue 1eHCTBUSA

C OOBIKHOBEHHBIMH U JICCITHYHBIMHU JPOOSIMHU.

Bb1uncJiATh 3HaYCHHS BBIPAXKECHUH, COAEPKAIUX
OOBIKHOBEHHBIE U JICCATUYHBIE APOOU, BHITIOJIHSIThH
npeoOpa3oBaHus Ipodei, BLIOMPATh CIOC00, MPUMEHATH
cBoiicTBa apu(pMETUUECCKUX ACHCTBUM JIJIs parlioOHaTU3auu
BBIUMCJICHU .

CocTaBjsiTh OTHOIICHUS U TTPONOPIIMH, HAXOAUThH
OTHOIIIEHUE BEJIMUMH, JICJIUTh BEJIMUYUHY B JIAHHOM
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OTHOIIICHUH.
Macira0,
MIPOTHOPILIUSL.
[ToHsTHE IpOLIEHTA.
Brruncnenue
MPOIIEHTA

OT BEJIMYMHBI U
BEJIMYMHBI 11O €€
MIPOLIEHTY.

Penrenne TeKCTOBBIX
3a/1a4, COJICPIKAIINX
JpOOH U MPOLIEHTHI.
[IpakTueckas
pabora «OTHOIIICHHE
JUTUHBI OKPYKHOCTH
K €€ JuaMeTpy»

OTHOIIICHUH.
HaxoauTh 3KCIIEPUMEHTAJBHBIM MYTEM OTHOLIEHUE JJIUHBI
OKPY>XHOCTH K €€ JUameTrpy.

HNuTepnperupoBarh MacmTad Kak OTHOIIIEHUE BEJIMYNH,
HAXOAUTH MACIITad TUTaHa, KapThl U BRIYUCISATH PACCTOSHUSA,
UCIIOJIb3Yys MacIlTal.

OO0BbSACHATD, UTO TAKOE MPOIIEHT, YIOTPEOISATH 000POTHI peUH
CO CJIOBOM «IIPOLIEHT». BbIpamaTh MPOLIEHTHI B APOOSIX U
JpoOU B IIPOLIEHTAX, OTHOIIICHHE JIBYX BEJIMYUH B MPOIICHTAX.
BbIuMcJATh TPOUEHT OT YHCIIA U YUCIIO MO €T0 MPOLEHTY.
OKpyrasiTh ApoOu U MPOIEHTHI, HAXOAUTH MPUOTMHKCHUS
YHCEIL.

PemiaTe 3aaum Ha 4acTH, MPOLEHTHI, MPOIIOPILIUH,

Ha HaXOXKJICHHE IPoOu (TIPOIEHTA) OT BETUYMHBI U BETUYUHBI
1o e€ apoou (TIPOLIeHTY), APoOH (ITPOLIEHTA), KOTOPHIi
COCTABJISIET OJIHA BeIM4YMHA OT apyrou. IlpuBoaurs,
pa3ouparTh, OLEHUBATH PA3JIUYHBIC PELICHUS, 3aIIUCH
pELLIEHUI TEKCTOBBIX 3a/1a4.

N3Baexats nHGoOpManNIO 13 TaOJIUIl U TUArPaMM,
MHTEPIPETUPOBATh TAOJUYHbBIC JaHHBIE,

OIpeeIsATh HauOOoJIbIlIee U HAUMEHbIIIEe

13 IIPEACTABICHHBIX JAHHBIX

Harmnsnnast reomerpusi.
Cummerpus

OceBast cuMMeTpus.
LentpanbHas
CUMMETpHUSL.

Pacno3znaBarh Ha yepTexkax U H300paKeHUAX, H300paxkKaTh
OT PYKH, CTPOUTH C IOMOUIbI0O UHCTPYMEHTOB (PUTYypy
(OTpe30K, JTOMaHyI0, TPEYTOJIbHUK, IPIMOYTOJIbHUK,
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[locTpoenne
CUMMETPUYHBIX
duryp.
[IpakTrueckas
pabora «OceBas
CUMMETPHUSI».
Cummertpus

B [IPOCTPAHCTBE

OKpPY>KHOCTb), CHMMETPUUYHYIO TAHHOW OTHOCUTEIHHO
IIPSAMOM, TOYKHU.

HaxonuTh npuMepbl CHMMETPUHU B OKPYXKAIOIIEM MUDE.
MonenupoBarthb u3 6ymaru ase GUrypbl, CAMMETPUYHbBIE
OTHOCUTEIBHO MPSIMOM; KOHCTPYHPOBATh T'€OMETPUUECKHE
KOH(UTYpaIH, UCTIOJIb3Ys CBOWCTBO CHMMETPHH, B TOM
YHCIIe ¢ TOMOIIBIO LIU(PPOBBIX PECYPCOB.

HccnenoBaTh cBOMCTBA U3YYEHHBIX (PUTYD, CBSI3aHHbIE

C CUMMETpPHEN, UCTIONB3Ys IKCIIEPUMEHT, HaOII0CHHE,
MOJICTTMPOBAHHE.

O00CHOBBIBATH, ONPOBEPraTh C IOMOIIBIO KOHTPIPUMEPOB
YTBEPKICHUS O CAHMMETPHH (PUTYD

BoipaskeHust ¢ OykBaMu

[Tpumenenue OykB
JUIS 3aIUCH
MaTeMaTHYECKUX
BBIPAXEHUH U
IIPEJIOKECHUN.
bykBeHHbIE
BBIPAKECHUS U

YU CIIOBBIE
ITOJICTAHOBKH.
bykBeHHbIE
PaBEHCTBA,
HaXO0XXJICHHE
HEN3BECTHOI'O

Hcnonb3oBaTh OyKBbI 111 0003HAYCHHS YHCEIT, TPU 3aITUCH
MaTeMaTUYeCKUX YTBEPKIACHUHN, COCTABIISATh OYKBEHHbBIE
BBIPAXKEHUS 110 YCJIOBHIO 3aa4H.

HccnenoBars HECIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
WCII0JIh30BaTh OYKBBI JJIS MX 3aIUCH.

BoruncasiTh 4ncioBoe 3HaUeHUE OYKBEHHOTO BBIPAKEHUS
MIpY 3aaHHBIX 3HAYEHUSIX OYKB.

3anuceiBaTh GOPMYJIbI: IEPUMETPA U IUIOMIAIH
MPSIMOYTOJIbHUKA, KBaApaTa; JJIMHbI OKPY>KHOCTH, TUIOIIAAN
KpYyra; BHINOJHATH BHIYUCIEHHS 110 ’TUM PopMyriam.
CocTaBisATh (POPMYJIbI, BRIPAKAIOIINE 3aBUCUMOCTHA MEXIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSHUE; 1IE€HA,
KOJIMYECTBO, CTOUMOCTD; POU3BOAUTEIILHOCTh, BPEMsi, 00BEM
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KOMIIOHEHTA. paOOThI; BHIMOIHATH BEIYMCIEHUS 110 3TUM (HOpMYyJIaM.
DopmyIibl Haxoauth HEM3BECTHBI KOMIIOHEHT apu(PMETHIECKOTO
JEUCTBUSA
Harssiinas reomerpusi. 14 YeThIpEXYTOJIbHUK, N300pakaTh Ha HETUHOBAHHOM U KJeT4aToi Oymare
@urypsl Ha IOCKOCTH IIPUMEPBI C UCIOJIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIBHUKOB. | YETBIPEXYTOJBHUKHU C 3aJaHHBIMU CBOUCTBAMU:
[IpAMOYTOJIbHUK, C IIapaJIEIbHBIMU, IIEPIIEHIUKYJIAPHBIMU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOpOH, YTJIOB,
JTaroHajeu.
N3mepenue yrios.
Bunel

TPEYr OJIbHUKOB.
[lepumetp
MHOT'OYT'OJIbHHKA.
[Tnomanb Gurypsl.
Dopmyiibl
IIEpUMETPa U
IJIOIA N
PSAMOYTOJIbHUKA.
[Tpubmmxénnoe
MU3MEPEHUE TUIOIIAIN
uryp.
[IpakTrueckas

CTOpPOHAMHU, NPSMBIMU YIIaMH U JIp., PABHOOEIPEHHBIN
TpeyroibHUK. [Ipennarare u 00cy:xaaTh CIOCOOBI,
AJITOPUTMbI ITOCTPOCHUS.

HUccnenoBarh, UCNONb3ys HKCIIEPUMEHT, HAOIIOICHHE,
MOJICJIMPOBAHNE, CBOMCTBA NPSIMOYTOJIbHUKA, KBAPaTa,
pa3duBaTh Ha TPeYrodbHUKH. QOOGOCHOBBIBATH, ONPOBEPTraTh
C IIOMOILBIO KOHTPIIPUMEPOB YTBEPKIACHUS

O MPSIMOYTOJIbHHUKE, KBa/IpaTe, PpAClI0O3HABATH BEPHBIE U
HEBEPHBIE YTBEPKICHUS.

HN3mepATH ¥ CTPOUTH C TOMOIIBIO TPAHCIIOPTUPA YIJIbL,

B TOM YMCJIC B MHOTOYT'OJIHUKE, CPABHMBATh YIJIbI,
pacno3HaBaTh OCTpPbIE, IPSMBIE, TYIIbIE, PA3BEPHYTHIC YIJIBL.
PacnosnaBarsh, H300paxaTh OCTPOYTOJIbHBIHI, MPIMO-

YT OJIbHBIN, TYNOYT OJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUM TPEYTOJbHUKH.

BerauciasiTe NEpUMETP MHOTOYT OJIbHUKA, IIJIOIIAb
MHOTOYTOJIbHUKA pa30MeHUEM Ha MPAMOYT OJIbHUKH,
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pabota «ILmomranp Ha paBHBIC (DUTYPHI, UCTIOIH30BATh METPUUECKHUE CTUHUIIBI
KpyTay W3MEPEHUS JIJTMHBI U THIOMIATH.

Hcnonb3oBaTh NpUOIMAKEHHOE H3MEPEHHe UTMH U
IJI0IAJIeH Ha KJeTdyaTor Oymare, mpuOIMKEHHOE U3MEPEHUE
JUTHHBI OKPYKHOCTH, TIOMIAIN Kpyra

[ToyoXuTEIBLHEBIE U 40 [lenspie uncia. IlpuBOAMTH MPUMeEPHI UCIIOJIb30BAHUS B PeaibHOM )KU3HU
OTpHULIATENIbHbIC YKCTIa Mopynb yucna, MOJIOKUTETBHBIX U OTPULIATEIIbHBIX YUCEN.
reoMeTpUYECKast N300paxars 11e1ble Yncia, NOJI0KUTEIbHbBIE U
UHTEpIpeTanus OTpHULIATEIIbHBIC YMCTIA TOUKAMU Ha YHUCIIOBOM TIPSIMOH,
MopyJisi. UucnoBbie HCNOJIB30BATh YUCIIOBYIO MIPSIMYIO /111 CPABHEHUS YKCEIL.
MIPOMEKYTKH. IIpuMeHsTH IPaBWJIA CPABHECHUS, YIIOPSIA0YUBATD 1IC/IbIC
ITonoxuTeabHbBIE U YHCIia; HAXOAUTh MOJYJIb YKCIA.
OTpUIIATEIIbHBIC @opMyJIMPOBATH MPABWJIA BEIYUCIICHUS C MOJOKUTEIbHBIMU
yucna. CpaBHEHUE Y OTPHUIIATEIbHBIMU YMCIaMU, HAXOAUTh 3HAYEH U
MIOJIOKATEJILHBIX U YUCJIOBBIX BBIPAXKEHUH, COICPIKAIIUX JEHCTBUS
OTPHUIIATEIIbHBIX C TIOJIOKUTEIBHBIMU U OTPUIIATEIBLHBIMU YHUCIAMH.
YHCEIl. IIpuMeHSITH CBOMCTBA CITOXKCHUS U YMHOXKCHUS
Apudmernueckue JUJIS1 TpeoOpa3oBaHus CYMM U ITPOU3BEICHUM
JICUCTBUSI

C IMOJIOXKUTCIIbHBIMU
" OTpHUHATCIIbHBIMU

quCJIaMH.

Pemenue TeKCTOBBIX
3agad
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[IpencraBneHne JaHHBIX

[IpsmMoyroapHas
CHUCTEMa KOOpJUHAT
Ha IIJIOCKOCTH.
KoopanHatsl TOUukH
Ha IJIOCKOCTH,
a0crcca u
OpJIMHAaTA.
Cronbuartsie 1
KPYrOBbIC
JMarpamMMel.
[IpakTueckas

pabora «Iloctpoenue

Jarpamm».
Penienune TeKCTOBBIX
3a7a4, CoJIep KaIINX
JTaHHBIE,
MpeICTaBICHHbBIC

B Ta0IMIaX U

Ha Juarpammax

OO0BACHATH U MWJLUTIOCTPUPOBATH MOHATHE TTPSIMOYTOJIbHON
CHUCTEMBI KOOPAUHAT HA MJIOCKOCTH, UCIIOJIb30BAaTh
TEPMHUHOJIOTHIO; CTPOUTh HAa KOOPJIMHATHOM IIOCKOCTH
TOYKH B (PUTYPHI 110 33TaHHBIM KOOpJAMHATAaM, HAXOAUTh
KOOPJIMHATHI TOYECK.

Yurarh cTon0uaTbie U KPYroBbI€ THArpaMMBbI;
HHTEPNPETUPOBATH JaHHbBIE; CTPOUTH CTOJIOUYATHIE
nuarpammbl. Ucnmosib30BaTh HH(pOPMALUIO,
MpeACTaBICHHYIO B TaOJIMIIAX, HA JUarpaMMax JJisl penieHus
TEKCTOBBIX 33/1a4 M 3a/1a4 U3 PEATbHOU KU3HU

Harnsinnas reometpus.
®durypsl B MpoCTPaHCTBE

[IpsstMOyTrobHBIN
napajuieIenuIe]I,
KyO, pu3Mma,
nupamuja, KOHyc,
UUJIUHIP, 11ap U
cdepa.
N306paxenue

Pacno3HaBaTh Ha yepTekax, pUCYHKAX, ONMCHIBATH
NUpaMUy, IpU3MY, HWIKHIP, KOHYC, IIap, H300pakaThb UX
OT PYKH, MOEJIUPOBATH U3 OyMaru, riacTUINHA, IPOBOJIIOKH
u ap. llpuBoauTh npuMepbl OOBEKTOB OKPYKAIOIIET0 MUPA,
UMEOIINX (POPMbI HA3BAHHBIX TEJL.

Hcnonb30BaTh TEPMUHOJIOTMIO: BEPLINHA, peOPO, TpaHb,
OCHOBAHHE, BBICOTA, PAINYC U AUAMETP, Pa3BEPTKA.
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MPOCTPAHCTBEHHBIX
¢buryp. IIpumepsr
pa3BEPTOK
MHOTOTPaHHUKOB,
UUJIMH]Ipa U KOHYCA.
[IpakTrueckas
pabora «Co3nanue
MoeJen
POCTPAHCTBEHHBIX
buryp».

ITonsarue 00BnEMa;
CAMHULIBI U3MEPEHUS
o0BpéMa. O0BEM

N3yuarth, Cnoyb3ys IKCIIEPUMEHT, HAaOIIOeHIE, U3MEPEHHE,
MOJICJIMPOBAHKE, B TOM YHCJIE KOMIIBIOTEPHOE, H ONMHUCHIBATH
CBOWCTBA HAa3BaHHbBIX TN, BHIABJIATH CXOACTBA U
Pa3JIM4YuA: MEXAY MUPAMUION U IPU3MON; MEXKITY
HWIMHIPOM, KOHYCOM U IIapOM.

Pacno3HaBaTh pa3BEPTKU Napajienenurnena, Kyoa, mpu3Mel,
NMpamMubl, KOHyCa, HUJIMHAPA; KOHCTPYMPOBATh JJaHHBIC
Tena U3 pa3BEPTOK, CO3/1aBATh UX MOJICIIH.

Co3naBaTb MoJeJIM TPOCTPAHCTBEHHBIX puryp (13 Oymaru,
MIPOBOJIOKH, MJIACTUIIMHA U JIp.)

N3MepsaTh HA MoAesIX: ITUHBI pEOEP MHOTOTPAaHHHUKOB,
JTUaMeTp IIapa.

BeiBonuts Gpopmyiry 00bEMa NPIMOYTOIBHOTO

PSIMOYTOJILHOT O napasuieienumesa.
napasseenurena, Boruncasath no popmysam: 00bEM NpIMOYTOIHHOTO
Ky0a, hopmyisl napajsienenuresia, Kyoa; uCrojb30BaTh €IMHUIIB U3MEPEHUS
00BEMa 00BEMA; BBIYMCAATH O0BEMBI TEJI, COCTABIICHHBIX U3 KYOOB,
napaJyIesieNUIe0B; pelaTh 33241 C PEATbHBIMU JAHHBIMU
[ToBTOpenue, o6o0IIeHHE, 20 [loBTOpEHUME BouIyucasTh 3Ha4EHUS BBIPAXKEHUN, COACPKALLINX

cuCTeMaTu3anusid

OCHOBHBIX ITOHSITUMN
Y METOJIOB KYPCOB 5
1 6 KJIacCOB,
000011IeHNE U
CHCTEMAaTH3aIUs
3HaHUM

HATypaJibHbIC, LIEJbIC, OJIOKUTEIBHBIE U OTPULIATEIIbHBIE
qucia, OOBIKHOBEHHBIE U ICCATHYHBIC APOOH, BBHITTOIHSTH
peoOpa30BaHUs YUCENT U BHIPAKEHUM.

Br10upaTh ciocod cpaBHEHUS YHCEIl, BBIYUCICHUN,
NPUMEHSATH CBOMCTBA apU(PMETUUCCKUX JICHCTBUM

JUISL pAlMOHAJIM3ALIMU BBIYUCIICHUH.
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PemiaTs 3a1aum 13 peanbHOU KU3HU, IPUMEHATH
MaTeMaTU4YeCKre 3HAHUA JJIs PEIICHUS 3a/1a4 U3 APYrUX
MPEIMETOB.

Pemarp 3a1aun pa3HbIMHU CIIOCO0aM U, CPABHUBATD,
BbIOMPATH CIOCOOBI PEIICHUS 33/1auu.

OcymecTBJISITh CAMOKOHTPOJIb BBITIOJIHSAEMBIX JIEUCTBUI U
CaMONPOBEPKY PE3yIbTaTa BEIYUCICHUN

OBILIEE KOJIMYECTBO 170
YACOB I10 IIPOTPAMME
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®OEJEPAJIBHAS PABOYAS IPOI'PAMMA YUEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AITMCKA

Anrebpa sBIS€TCSI OJJHUM U3 OMOPHBIX KYPCOB OCHOBHOI'O OOLIEro oOpa3oBaHUs:
OHa 00€CleYrnBAET MU3YUYECHHUE IPYTUX NUCLMIUIMH, KaK €CTECTBEHHO-HAy4YHOrO, TaK W
TYMaHUTAPHOTO LUKJIOB, €€ OCBOCHHE HEOOXOAUMO JJIsi MPOAOIKEHHsI 00pa3oBaHus U
B TIOBCEJHEBHON u3HU. Pa3Bute y oOyuarolmuxcs Hay4yHBIX MpeICTaBICHUN
O TMPOUCXOXKICHUH M CYIIHOCTH alireOpandeckux aOCTpakIuil, Crocode OTpaxxeHus
MaTeMaTUYeCKOM HAYKOW SIBJICHUA M MPOLECCOB B NPUPOJE U OOIIECTBE, POJH
MaTEeMaTHYeCKOT0 MOJEIUPOBAHNS B HAYYHOM IMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(GOpMUPOBAHUIO HAYYHOIO MHMPOBO33PEHUSI M KAdyeCTB MBILIUICHHS, HEOOXOAMMBIX
JUIA aJlanTallii B COBpeMeHHOM I poBoM olmiectse. M3yuenue anredpsl obecneunBaer
pa3BUTHE yMEHHUs HAOII0AaTh, CpaBHUBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTH MBIIUICHHS, CIHOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBaTH CBOM
JCUCTBUSI W BBIBOABI, (POPMYIHpPOBaTh yTBepxkaAcHHUs. OcBoeHue Kypca anreOpbl
o0ecreynMBaeT pa3BUTHE JIOTMYECKOTO MBIIUICHHS OO0YYarOmUXCs: OHU HCIOJIb3YIOT
JNENYKTUBHBIE W HWHAYKTUBHBIE pACCyXACHMs, O0O0OOIIEHME U KOHKPETU3ALUIO,
abcTparupoBaHue 1 aHamoruto. O0ydenue anredpe npeanosaracT 3HaYuTeIbHbI 00bEM
CaMOCTOSITEJIbHON AESATENbHOCTH O0YUYaIOIIMUXCS, TIOATOMY CAMOCTOSATEIBLHOE PEIICHUE
3aj1a4 ABJSETCS peann3aluen JesTeIbHOCTHOIO IPUHIUIIA 00 yueHUSsI.

B crpykrype mporpammbl yueOHOro Kypca «Airedpa» IJsi OCHOBHOIO OOIIEro
o0pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COAEP>KATETbHO-METOAMYECKUE JIMHUU:
«Yucrna v BBIYUCICHUSY, «AJredpanyecKkue BEIPAKEHUN, «Y paBHEHUS U HEPaBEHCTBAY,
«Dynkuun». Kaxnas u3 3THX coaepkKaTellbHO-METOAMYECKUX JIMHUM pa3BUBAETCA
Ha MPOTSKEHUU TPEX JIET U3YUEHHS Kypca, B3aUMOJACUCTBYS C IPYTMMU €r0 JIMHUSIMU.
B xone uzyuenust yaueOGHOro Kypca 00y4JarouuMcst PUXOIUTCS JJOTMUECKU pacCyK1aTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM $3bIK. B CBSI3M ¢ 3TUM B Mporpammy
y4eOHOro Kypca «AJredpa» BKIIIOUEHBI HEKOTOPbIE OCHOBBI JIOTHKH, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3jeiaXx MaTeMaTH4eCKOro OOpa30BaHUS M CIIOCOOCTBYIOIINE
OBJIQJICHUIO OOYYaIOIUMKCS OCHOB YHHUBEPCAJILHOIO MAaTeMaTHYe€CKOro  S3bIKA.
CopepxaTebHOU U CTPYKTYPHON 0COOEHHOCTBIO y4eOHOTO Kypca « Anredpay siBIsieTcs
€ro UHTErPUPOBAHHBINA XapaKTeD.

Copnepxanue TMHUM «YHHcia U BBIYUCICHUS» CIIY>)KUT OCHOBOW ISl JAJIbHEUILIErO
U3Y4EHUsT MATEMaTUKH, CHOCOOCTBYET pa3BUTHIO Yy OOYYAIOMIMXCS JIOIMYECKOTO
MBIIUIEHUS, (OPMUPOBAHUIO YMEHHSI IOJIb30BAThCS ~ QJITOPUTMAMH, a TaKXKe
IPUOOPETEHUIO MPAKTHUECKUX HABBIKOB, HEOOXOAMMBIX Ji MOBCEAHEBHON KHU3HHU.
Pa3BuTue MOHATUS O 4YMCIE Ha YPOBHE OCHOBHOIO OOILEro oOpa3oBaHUs CBS3aHO
C palMOHAIBHBIMU W HUPPALHUOHATBHBIMH YHCIIaMH, (POPMUPOBAHUEM MPEICTABICHUMN
O JCUCTBUTEIBHOM YMCJIE. 3aBEpIIEHUE OCBOEHUS YHUCIOBOW JIMHHUM OTHECEHO
K CpeTHeMY 00111eMy 00pa30BaHUIO.
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ConepkaHue JIBYX alreOpanueckux JMHUNH — «AJTeOpandyecKue BBIPAKEHUS» U
«YpaBHEHUSI M HEPABCHCTBa» CIOCOOCTBYET (POPMHUPOBAHHIO Y OOYyYarOIIMXCS
MaTEeMaTHYECKOro anmnapara, He0OXOAUMOro JJI PEIIeHUs 3a/1a4 MaTEeMaTUKH, CMEXKHBIX
NPEAMETOB M MPAKTUKO-OPUEHTHUPOBAHHBIX 3a1ad. Ha ypoBHE OCHOBHOro OOIIETro
oOpa3zoBaHMsl y4EOHBIM Marepuana TPYNIUPYETCS BOKPYT PallMOHAIBHBIX BBIPAYKECHUM.
Anrebpa JIEMOHCTPUPYET 3HAUEHHE MAaTeMaTHMKW Kak s3bIKa JJIi  T[OCTPOCHUS
MaTEMATUYECKUX MOJEJIEH, OMMCAaHNS MTPOLIECCOB U SIBJICHUI pealbHOTO Mupa. B 3agaumn
oOyueHus anreOpe BXOAAT TaKKe NajbHEHIee pa3BUTHE AITOPUTMHUYECKOTO MBITIICHUS,
HEO0OXO0IMMOT 0, B YaCTHOCTH, JIJIsl OCBOEHUS Kypca HH(OPMATHKH, U OBJIaJICHUE HABBIKAMU
JNeAYKTUBHBIX paccyxacHuii. [IpeoOpasoBaHre CHUMBOJBLHBIX (OpPM  CITOCOOCTBYET
Pa3BUTHIO BOOOPAKEHUSI, CITOCOOHOCTEN K MaTEMAaTHUYE€CKOMY TBOPUYECTBY.

Conepxanue (QyHKIIMOHAIBHO-TpaUUECKON JMHUM HAIEJIeHO Ha IOJy4YeHHE
OoOy4JarolmuUMHUCs 3HAaHUKW O (QYHKIUSAX KaK BaKHEHMIIEH MaTeMaTH4YecKOW MOIEIH
JUISl OTIMCAHUSI M MCCJIEOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUW B MPUPOAEC U
obmiectBe. M3yueHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOYYAIONIMXCS YMEHUS
UCIIO0JIb30BaTh Pa3IMYHbIC BBIPA3UTEIBHBIE CPEACTBA SI3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJIMYECKHE, TpadudecKre, BHOCUT BKJIa B (DOPMHUPOBAHUE MPEACTABICHUA O POJTU
MaTeMaTUKHU B PA3BUTHH IIUBWIN3AIUUA U KYJIbTYPHI.

CormacHo yueOHOMY IUIaHYy B 7—9 Kjaccax u3ydaeTcsi yueOHbIH Kypc «Amredpay,
KOTOPBIM BKJIIOYAET CJEAYIOIIME OCHOBHBIE pa3feiibl cojaepkanus: «Yucma wu
BBIYUCIICHUS», «AITeOpandecKue BBIpAXEHUS», «YpaBHEHHS U HEPABCHCTBaY,
«DyHKIIUN.

OO0miee 4YHUCIO 4YacoB, PEKOMEHJOBAHHBIX [JIsi HW3y4yeHHUs y4eOHOro Kypca
«Anrebdpa», — 306 yacos: B 7 kmacce — 102 ygaca (3 yaca B Heemo), B 8 Kiacce —
102 gaca (3 yaca B Hezenmo), B 9 kinacce — 102 gaca (3 yaca B HEJIEIO).

COJAEPXXAHUE OBYUYEHUA

7 KJIIACC
Ymucsia v BBIYUCICHUSA

JpoOu 0OBIKHOBEHHBIE U IECATUYHBIC, IEPEX0 OT OAHON (OPMBI 3amucu Apodei K
npyroii. IloHsATHE panMOHAIBHOIO YMKCIA, 3alKlCh, CPABHEHUE, YIOPSIJAOYMBAHHE
pallMOHAIBHBIX YHuCeNl. ApUpMETHUECKHE JEHCTBUS C pPALMOHAIBHBIMH YHCIAMHU.
Pemenue 3a1au U3 peajibHOM NMPaKTUKU HA 4acTH, Ha IPOOH.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeJeM: OINpejAesieHue, Ipeodpa3zoBaHUe
BBIPQ)KCHUI HAa OCHOBE OIpENEeeHMs], 3amuch OoibIIMX yucen. IIporneHTtsl, 3amuck
NPOLEHTOB B BUJE APOOM W JpoOM B BHJE MPOLEHTOB. TpH OCHOBHBIE 33Jaud Ha
MPOLIEHTHI, pEIICHHUE 33/1a4 U3 peaTbHON MPAKTUKHU.

[IpumMeHeHne MPU3HAKOB JEIMMOCTH, Pa3loKEHUE HAa MHOKHUTEIU HaTypajibHBIX
qHCeTL.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE MpsiMas U o0OpaTHas MPONOPLUUOHATILHOCTH.
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AJireOpanyecKkue BbIpasKeHUs

[lepeMeHHBIE, YHCIIOBOE 3HAYECHHE BBIPAKECHUSA C IEPEMEHHOU. [lomycThmbie
3HAUYECHUS NEpPEeMEHHBbIX. lIpencraBieHne 3aBUCMMOCTH MEXIY BEJIWYMHAMHU B BHJIE
¢dopmynel. Beruncnenus no ¢opmynam. IlpeoOpasoBaHue OyKBEHHBIX BBIPaKEHUH,
TOJIECTBEHHO PaBHbIEC BBIPAKEHUS, MpaBuia MpeoOpa3oBaHMsl CyMM U IIPOU3BENCHUI,
IpaBUJIa PACKPBITUSI CKOOOK M MPUBEIEHUS MOAOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM IIOKA3aTEJIEM.

OnHowiensl u MHoroujeHbol. CreneHp MHorowieHa. ClioKeHWE€, BBIUUTAHUE,
YMHOKEHUE MHOTOYIEHOB. DOpMYJIbl COKPAIIEHHOTO YMHOXKEHUS: KBAaapaT CyMMbI U
kBaapar pasHoctd. dDopmyna pasHOCTM KBaAparoB. PasimokeHue MHOTO4YIEHOB
Ha MHOYKUTEJIN.

YpaBHeHus] 1 HEPaBEHCTBA

VYpaBHeHUE, KOpEHb ypaBHEHHUS, MpaBWjia MpeoOpa3oBaHUs  ypaBHEHWS,
PaBHOCHUJIBHOCTb YPaBHEHUM.

JInHerHoe ypaBHEHHUE C OJTHOW IEPEMEHHOM, YMCIIO KOPHEN JIMHEMHOIO YPaBHEHUS,
peuieHue JIMHEWHBIX YypaBHEHUH. COCTaBlI€HHME YpaBHEHMH II0 YCJIOBHUIO 3aJayHu.
Pemenre TeKCTOBBIX 3371a4 ¢ MOMOIIBIO YPAaBHEHHUM.

JluneitHoe ypaBHEHHE C JBYMsI MEepeMEeHHbIMH U ero rpaduk. Cucrema JBYX
JMHENHBIX YpaBHEHUH ¢ BYMs IepeMeHHbIMU. Pelienne cucreM ypaBHEHH cliocoOoM
MOACTaHOBKHU. [[puMepbl penieHnst TEKCTOBBIX 3a7a4 C MTOMOIIBI) CUCTEM YPaBHCHUU.

DyHKIMHA

Koopaunara Touku Ha npssmon. HucmoBsie mpoMexyTku. PaccrossHue Mexny 1Byms
TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpssmoyroisibHas cucteMa KoopAuHaT, ocu Ox u Oy. Abcuucca U opAMHATa TOYKH
Ha KOOPAMHATHOW TIOCKOCTH. [Ipumepsl rpadukoB, 3agaHHBIX GopMyrnamu. UreHue
rpadukoB peanbHbIX 3aBUcuMocTel. [lonarue gynkuu. ['paduk dynkiuu. CBolicTBa
¢byukuuit. Jlunerinas ¢ynkuus, e€ rpaduk. I'papux dynkuun y = |x|. I'paduyeckoe
pEIIECHUE JIMHEUHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPABHEHUM.

8 KUIIACC
Yucia 1 BIYMCICHUS

KBanpatnsrit kopens u3 yucina. [loustue o6 uppanuonaabHoM yucie. Jlecatnynsie
OpUOIMKEHUST HUPPAlMOHATBHBIX 4YHcesl. CBolcTBa apupMETHUYECKUX KBaJpPaTHBIX
KOpHEH U UX IMPUMEHEHHUE K MPeoOpa30BaHUI0 YMCIIOBBIX BHIPAKEHUN U BBIUMCICHUSM.
JlenCcTBUTENBHBIC YUCTIA.

Crernenb ¢ LenpIM nokaszaTeseM U e€ cBoiictBa. CTaHIapTHas 3aluch YUCIA.

Auaredpanyeckue BbIpaKeHHA
KBanpatHblil TpéxusieH, pa3iokeHne KBalpaTHOro TpEXuieHa Ha MHOXKHUTEIH.
Anrebpanueckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoil apoou. CroxeHue,
BbIUMTAaHUE, YMHOKEHHUE, JIeJICHHE allreOpanueckux Ipooeil. ParonanbHble BbIpaKEHUS
U uX nmpeoOpa3zoBaHue.
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YpaBHeHUA U HEPABECHCTBA

KBagpatHoe ypaBHeHue, (opMyia KOpHEW KBaApaTHOrO ypaBHEHHs. Teopema
Buera. Pemenune ypaBHEHUN, CBOASAIIMXCS K JUHEWHBIM M KBaapartHbeIM. [Ipocreimme
IpOOHO-pallMOHAIbHBIE YPABHEHUSI.

I'padpuueckass uHTEpHpeTalnsl YpaBHEHUH C JBYMS NEPEMEHHBIMU M CHUCTEM
JIMHEWHBIX YPAaBHEHUI C IByMsI IEpeMEHHBIMU. [[pruMepBI penieHnst CHCTEM HEJTMHEWUHBIX
YPaBHEHUMU C IBYMsI IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CIiocoOOM.

HucnoBele HEpAaBEHCTBA M WX CBoOWCTBAa. HepaBEeHCTBO ¢ OOHOM IEPEMEHHOM.
PaBHOCHIIBHOCTH HepaBeHCTB. JInHeliHbIe HEPABEHCTBA C OHOW MepeMeHHON. CucTteMbl
JIMHEVHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

DyHKIMHA

[Tonsitne Qyakuu. O6MacTh ompeneneHrss U MHOXKECTBO 3HAYCHHMHA (PYHKIIUH.
CrniocoOsI 3a1aHus (yHKIUM.

I'paduk dhyakuuu. Yrenue cBorictB pyHKIMH 110 € rpaduky. [Ipumepsl rpadukos
G YHKITHH, OTpakaroIuX peaibHbIC IPOIECCHI.

OyHKINH, OMUCHIBAIOIIUE MTPSIMYIO M 00PATHYIO MPOMOPLMOHATbHBIE 3aBUCUMOCTH,
ux rpaduku. Oynkmun y = X%, y = x°, y =vx, y=|x|. [paduueckoe perenue ypapHeHuii
Y CUCTEM YPaBHECHU.

9 KJIACC
Yucaa 1 BBIYMCICHUSA

PanvonanpHbie YHMCIa, WpPpAlMOHAIBHBIE YMCIA, KOHEYHbIE M OECKOHEUYHBIC
JeCATUYHBIC 1poOr. MHOXKECTBO JNEUCTBUTEIBHBIX YHCEN, ICUCTBUTEIbHBIC YHCa KaK
OCCKOHEUHBIE JCCATUYHBIC IpoOM. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JIEICTBUTENBHBIX YUCET U KOOPAUHATHOU MPSIMOU.

CpaBHeHuE JNEHNCTBUTEIBHBIX qucen, apudmeTndeckue NENCTBUS
C JEUCTBUTEIIbHBIMU YHUCIIAMMU.

Pa3smeppl  OOBEKTOB  OKPYXKAIOIIETO  MHpA, JJIMTEIBHOCTH  MPOIIECCOB
B OKpPY>KarOILEM MUPE.

[TpubmmxénHoe 3HAYCHHWE BEIUYUHBI, TOYHOCTh NpuOMmKeHus. OKpyrieHue
yucell. [Ipuknika u oeHka pe3yiabTaToB BEIYUCICHUM.

YpaBHeHUs] M1 HEPABEHCTBA

JIuneitHoe ypaBHeHuE. PenieHne ypaBHEHUM, CBOASAIINUXCS K JINHEWHBIM.

KBagparHoe ypaBHeHue. PelmieHne ypaBHEHWH, CBOASAIIMXCS K KBAJIPATHBIM.
bukBanpatHoe ypaBHeHue. IIpuMepsl peleHus ypaBHEHMH TpPETbE M YETBEPTOU
CTEIIEHEU Pa3JIOKEHUEM Ha MHOKUTEIH.

Pemienne npoOHO-palmoHaIbHBIX ypaBHEHUM. PelleHne TEKCTOBBIX —3ajad
are0pandecKuM MeTOI0M.

VYpaBHeHUHE C JAByMs NepeMeHHbIMH W ero rpaduk. PemieHue cucrem IBYX
JIMHEVHBIX YPAaBHEHUM C IBYyMs IIEPEMEHHBIMU. Pelienue cucreM 1ByX ypaBHEHUH, OJTHO
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U3 KOTOpBIX JHMHEIHOe, a Jpyroe — BTOpPOMl cremeHu. ['paduyeckas uMHTEpHpeTanus
CUCTEMBI YPaBHEHUH C IByMsI IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1ay aNreOpandeckuM CriocoOOM.

UucnoBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemienne nMHENWHBIX HEPABEHCTB C OJHOM NIepeMEHHOW. PemenHne cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM mepeMmeHHOM. KBanpaTHbie HepaBeHCTBA. ['paduueckas
UHTEpIIpETalsl HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

DyHKUMHA
KBanparuunas dpyakuus, e€ rpaduk u cBoiictpa. [lapaboa, KoopAMHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPUH TapaOoIbl.

I'padpuxn Qyskunit: y= £x, y= kx+b, y = f, y=x%y=Vx y=|x|,
1 UX CBOMCTBA.

YucaoBble MOCI€10BATEbHOCTH U NMPOrpPeccHu

[TonaTrie YKCIIOBOM  TMOCJEAOBATENBHOCTU. 3aJaHuE  MOCJEI0BATEIbHOCTH
peKyppeHTHOI hopmyIol u GopMYIIoi n-To YJieHa.

Apudmernueckas U TeoMeTpuueckas mporpeccud. @Dopmylbl n-ro  4ieHa
apu(pMETUYECKO U T€OMETPUUYECKON IPOrPECCUIA, CYMMBI IIEPBBIX /1 YJICHOB.

N300paxkenre 4ieHOB apu(PpMETHUECKON U T€OMETPUUYECKON MPOTrPecCHil TOUKaMHU
Ha KOOPJIWHATHOW IIOCKOCTH. JIMHEMHBI M SKCIOHEHUUANbHBIA pPOCT. CIoKHBIE
MPOLICHTHI.

HPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHble  pe3yibTaThl ~ OCBOGHHSA  IpOrpaMMbl  ydyeOHOro  Kypca
K KOHILy 0OyueHus B 7 Kjacce:

YucJia 1 BBIYMCJICHUS

BeimonusaTh, couerast yCTHbIE M TUChbMEHHbBIC MPUEMBI, apupMeTHYECKUE JeHCTBUS
C pallMOHAJIbHBIMU YUCJIAMHU.

Haxonuth 3HaueHUsI YUCIOBBIX BBIPAKEHUM, IPUMEHATh pa3HOOOpa3HbIe CIIOCOObI
U IPUEMBI BBIYMCIICHUS 3HAUCHUN IPOOHBIX BBIPAXKCHHH, copep KaliuX 0ObIKHOBEHHBIE
U JIECATUYHBIC IPOOHU.

[lepexonute OT oOmHOM (GOPMBI 3allUCH YHCENT K Apyrod (mpeoOpa3oBHIBATH
JNEeCATUYHYIO ApoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JCCATHYHYIO, B YaCTHOCTHU
B OECKOHEUHYIO ACCATUYHYIO TpOOBb).

CpaBHUBATH U yNOPAIOYHUBATH PAIIMOHATIBLHBIC YHCIIA.

OKpyriTh 4ucia.

BeIMonHATh MPUKUIKY W OLIEHKY pe3yjibTaTa BBIUMCICHUMN, OIEHKY 3HAUYCHUI
YHCJIOBBIX BBIPOKEHUU. BBIMOMHATE ACHCTBUS €O CTENEHSIMU C HaTypajlbHBIMU
TTOKAa3aTeIISIMH.

[IpuMeHsATh NpU3HAKK ACITUMOCTH, PA3JIOKEHUE Ha MHOXKHUTEIM HaTypadbHBIX
YHCEIL.
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Peliath npakTHKO-OpHEHTHPOBAHHBIC 3a/1a4H, CBSI3aHHBIC C OTHOIICHUEM BEJIMYMH,
IPONOPIMOHATIBHOCTRIO  BEJIMYWH, MPOIECHTAMH, HWHTCPIPETHPOBATh PE3yJIbTaThl
pelIeHus 3a/1a4 ¢ YU€TOM OrpaHHYCHUH, CBSI3aHHBIX CO CBOMCTBAMHU PAacCMaTPUBAEMBIX
0OBEKTOB.

AJuireOpanydecKue BbIpasKeHUs!

Hcnonp3oBaTh anreOpanyecKkyr0 TEPMUHOJOTHIO W CHMBOJHKY, HPUMEHATH €&
B IIPOLIECCE OCBOEHUS yU€OHOr0 MaTepurala.

Haxomute 3HaueHus OyKBEHHBIX BBIPOXEHUN TMpH 3aJaHHBIX 3HAYCHUSX
NIEpEMEHHBIX.

BreimonHATe mpeoOpa3oBaHUs 1EJIOr0 BHIPAKECHHWS B MHOTOWIEH IPUBEICHHEM
NOJOOHBIX CJIaraeéMbIX, PACKPBITUEM CKOOOK.

BBINOTHATE YMHOXEHHE OJTHOUYJIEHA HA MHOTOWIEH U MHOIOYWIeHa Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIbI KBaApaTa CyMMBbI M KBaJipaTa pa3HOCTH.

OcCyIecTBIATh Pa3yIoKEHHE MHOTOWJIEHOB Ha MHOYKUTENH C TOMOIIbIO BBIHECEHUS
3a CKOOKHM OOIIEro MHOXHTENS, TPYNIUPOBKH CIaraéMblX, HpUMEHEHUs (opmys
COKpAIIEHHOTO YMHOXKEHUS.

[IpumensTh npeoOpa3oBaHMsT MHOTOWIEHOB JJISi PEIICHUS pPa3iMYHBIX 3a]ad
U3 MaTEMaTHKHU, CMEKHBIX [TPEIMETOB, U3 PEAJIbHON MPAKTHKHU.

Hcnonbs3oBaTh  CBOWCTBA  CTENEHEH C  HATypaJlbHBIMM  I1OKa3aTEIsIMU
JUJIs1 TpeoOpa3oBaHus BhIPAKEHUM.

YpaBHeHUs] M1 HEPABEHCTBA

Pematp nuHeliHbIE ypaBHEHHS C OHOU IEPEMEHHOM, IPUMEHSIS IPABUJIA ITIepexoaa
OT MCXOJHOIO YPAaBHEHUS K PaBHOCUIIBHOMY eMy. I[IpoBepsTh, SBISAETCA JIM YUCIIO
KOPHEM YpaBHEHUS.

[IpumensaTy Tpaduyeckrue METONbI MPH PEIICHUH JIMHEWHBIX YPaBHEHHM U HX
CUCTEM.

[TonOupaTh npuUMepsl Map YKUCe, SBISIOUUXCS PEHICHHUEM JIMHEWHOTO ypaBHEHUS
C ABYMsI IIEPEMEHHBIMU.

Ctpouth B KOOPIMHATHOW IUIOCKOCTH TpauK JTHMHEHHOTO ypaBHEHUS C IABYMSI
NEePEMEHHBIMH, MOIb3YSICh TPpaUKOM, MPUBOAUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemate cuctemMbl ABYX TMHENHBIX YPABHEHUH C IBYMS IEPEMEHHBIMHU, B TOM YHCIIE
rpaduyecKu.

CocTaBysTh U pemiaTh JUHEWMHOE YpaBHEHHE WM CUCTEMY JIMHEWHBIX YPaBHEHHUU
[0 YCIIOBHUIO 3a/a4M, WHTEPIOPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4d
IIOJIYYEHHBIN PE3yibTaT.

DyHKIMHA

N3o0pakaTh Ha KOOPJAWHATHOM MPSIMOM TOUYKH, COOTBETCTBYIOIIHEC 3aJaHHBIM
KOOpAMHATAM, JIy4d, OTPE3KH, HWHTEPBAJIbI, 3aMUCHIBATH YMCJIOBBIE MPOMEKYTKH
Ha ajareOpanyecKkoM si3bIKe.

OTMeuarh B KOOPAMHATHOM MIIOCKOCTH TOYKH IO 33JaHHBIM KOOpJIMHATaM, CTPOUTh
rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduK PyHKIUHU y = |X|.
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OnuceiBaTh ¢ NOMOIIbIO (DYHKIMM W3BECTHBIE 3aBUCUMOCTH MEXy BEIUUMHAMMU:
CKOPOCTb, BpEMsl, pacCTOSHUE, LIEHA, KOJIWYECTBO, CTOMMOCTH, IIPOMU3BOIUTEIBHOCTD,
BpeMsi, 00BEM padOTHI.

HaxoauTe 3HaueHne PyHKIMH 10 3HAYEHHIO €€ apryMEHTa.

[lonumate rpaduyeckuili crnocod TMpeACTaBICHUS W aHaIM3a WHOOpMaIuH,
U3BJIEKATh U MHTEPIPETUPOBATh MH(POPMALMIO U3 IPa(UKOB peajbHBIX MPOLECCOB U
3aBUCUMOCTEH.

[IpenmeTHBIE pe3yabTaThl OCBOCHHSI MPOTpaMMBl Y4eOHOrOo Kypca K KOHITY
oOyueHus B 8 kiacce:

Yuciaa 1 BBIYUCIEHUS

Hcnonp30BaTh HaYaabHBIE MPEICTABICHUS O MHOXECTBE JAEHCTBUTEIIBHBIX YUCEI
JUISl CPaBHEHHUS, OKPYTJEHUS M BBIYUCIEHUN, H300pa)kaTh [ICUCTBUTEIbHBIE YHUCIA
TOYKAaMH Ha KOOPIUHATHOU HPSIMOM.

[IpumensaTy TOHATHE apU(METHYECKOTO  KBAJAPATHOI'O KOPHS, HAaXOJHUTh
KBaJpaTHbIe KOPHU, HCIOIB3YS TMPU HEOOXOJAMMOCTH KaJbKYJISATOP, BBIMOJHATH
npeoOpa3oBaHus BBIPAKEHUN, COMEPKAIIUX KBaJApaTHbIC KOPHHU, HCIIOIL3Yys CBOMCTBA
KOpHEM.

Hcnons3oBaTh 3amucu OOJBIIUX U MaJIbIX YUCEI C TOMOIIBIO AECATUUHBIX Jpo0ei
u creneHei yucna 10.

AJuireOpanyvecKue BbIpasKeHUs!

[IpuMEeHSTh MOHSATHE CTENEHU C LIEIbIM MTOKa3aTeJIeM, BBIOIHATH IPE0Opa30OBaHUs
BBIPQXEHUH, COJIEPXKAILNX CTENEHH C LIEJIBIM MTOKA3aTEIIEM.

BbINONHATL  TOXKIECTBEHHbIE NpPeo0pa3oBaHMsl  PAIMOHATBHBIX  BBIPAKEHUU
Ha OCHOBE MpaBWJI IEUCTBUM HAJl MHOTOWICHAMH U alireOpandecKuMu ApoOsIMHU.

PacknanbiBaTh KBagpaTHBIN TPEXUIEH HA MHOXKUTEIH.

[IpumeHsTh npeoOpa3oBaHMsl BBIPAKEHUN Ui PELICHMs] pPa3IMYHBbIX 3ajad
U3 MAaTEMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON IPAKTHUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemare nMHENHBIE, KBaJApaTHbIE YPABHEHUS W PALMOHAIBHBIE YPABHEHUS,
CBOJSIIIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMS EPEMEHHBIMH.

[IpoBoauTE MpOCTENUIINE UCCIEIOBAHUS YPABHEHUN U CUCTEM YPaBHEHUW, B TOM
Yyyciae C NPUMEHEHHEM TpaUUecKuX MpeCTaBlIeHU (yCTaHAaBIMBATh, HUMEET JIH
YpaBHEHHE WA CUCTEMA YPaBHEHUM pEIICHUsI, €CJIU UMEET, TO CKOJIBKO, U TIpoyee).

[lepexoauTs OT cloBECHOM (POPMYJIMPOBKHU 3a/1auu K €€ anreOpandyeckor MoJeiu
C NOMOUIBID COCTaBJICHUSI YPABHECHUS WJIA CUCTEMbl YPAaBHEHWUH, WHTEPHPETUPOBATH
B COOTBETCTBUM C KOHTEKCTOM 33J]a4M IOJYYEHHBIA PE3yJIbTaT.

[IpumeHATP CBOMCTBA YHUCIIOBBIX HEPABEHCTB JUJII CPABHEHMS, OLICHKH, PEIIaTh
JMHEIHBIE HEPABEHCTBA C OJIHOM TMEPEMEHHOM M WX CUCTEMBI, JaBaTh IpadUuecKyro
WJUTIOCTPALMIO MHOYKECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIMHA

[lonnmath W WCMONB30BaTh (PYHKIIMOHAIBHBIE TIOHATHA U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAYEHUs), OINpenesITh 3HadyeHHe (QYHKIUU IO 3HAYEHUIO
aprymMeHTa, OonpeaessaTh CBOMCTBA (QYHKIMH MO €€ TpaduKy.

Ctpoutsb rpaduku deMEeHTAPHBIX PYHKIIUN BUJIA:

p) y y
y==,y=x% vy= x3,y= +x, y = |x|, onuceiBath cBoiicTBa YMCIOBOI QyHKIUH
X

o e€ rpaduxy.

[IpenmeTHble pe3yabTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOro Kypca K KOHIY
oOyueHus B 9 kiacce:

YucJia 1 BBIYMCTIEHUS

CpaBHUMBaTh U YHOPSAOYUBATH PAllMOHATIBHBIE U UppAIlMOHATIbHBIE YUCIIA.

Beimonusate apudmernueckue ACUCTBUS C PAMOHAIBHBIMU YHCIAMU, COYETast
YCTHBIE W IIHUCHbMEHHBIE NPUEMBI, BBINOJHATH BBIUUCICHUS C HWPPAMOHAIBHBIMU
YHCJIAMH.

Haxonute 3HaueHuMsl CTENEHEW C UEIbIMUA IOKA3aTeIIMA U KOPHEW, BBIYHCISITH
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrasitb  JEUCTBUTENBHBIC YKCIA, BBINOJIHATH HPUKUJIKY  pe3yJibTaTra
BBIUMCJICHUH, OLICHKY YMCJIOBBIX BBIPAXKCHUU.

YpaBHeHUs] 1 HEPABEHCTBA

Pewars nuHeElHBbIE M KBaJpaTHBIE YPaBHEHHMs, YPaBHEHMS, CBOISIIMECA K HUM,
npocTelme IpoOHO-pallMOHAIbHBIE YPABHEHUS.

Pemars cuctembl AByX JIMHEHMHBIX YPaBHEHHMM C IBYMs MEPEMEHHBIMU U CHCTEMBI
JIBYX YPAaBHEHHUH, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBIIACTCS JIMHEWHBIM.

Pemarb TekcTOBBIEC 3a/1auMl ajJreOpanyecKuM CIIOCOOOM C MOMOUIBI0 COCTABICHUS
YPaBHEHUS WM CUCTEMBI JBYX YPABHEHMM C IBYMs IIEPEMEHHBIMHU.

IIpoBoaUTE MpPOCTENIINE UCCIEAOBAHUS YPABHEHUNW U CUCTEM YPaBHEHMH, B TOM
qycjie C NPUMEHEHHEM TIpaUyecKUX NpPEeJCTaBICHUIN (yCTaHABIMBaTb, HMMEET JIU
YpaBHEHHUE WM CUCTEMA YPAaBHEHUI pELIECHUs, ECIIM UMEET, TO CKOJIBKO, U ITPOYEE).

Pemarp nuHeliHbIe HEpAaBEHCTBA, KBAIpaTHbIE HEPABEHCTBA, N300pakaTh peIIeHNE
HEPABEHCTB Ha YMCJIOBOW MPSIMOM, 3alMCBIBATH PEIICHUE C ITOMOIBIO CUMBOJIOB.

Pemate cucTeMbl JTMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIIME
KBaJIpaTHOE HEPABEHCTBO, M300pa)KaTh PEUICHUE CHCTEMbl HEPABEHCTB HA YMCIOBOU
IIPSIMOM, 3aIIMCHIBATh PELICHUE C IIOMOLIBI0 CUMBOJIOB.

Hcrnonp30BaTh HEPABEHCTBA MIPU PELICHUH PA3JIMYHBIX 3a4a4.

DOyHKUNH
PacnozHaBath (yHKUMKM H3y4yeHHbIX BHIOB. [loka3bpiBaTh CXEMaTHYECKH
pacroNoKeHne Ha KOOPAMHATHON IUIOCKOCTH TpapukoB (GYHKIMH BHIA: Y = X,

y=fkx+b, y= f, y=ax?>+bx+c, y= x3 y=+/x, y=|x| B 3aBucuMocTH

OT 3HaYCHUM KOI(PPUIIMEHTOB, ONMKUCHIBATH CBOMCTBA (D YHKIIHIA.
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Ctpoutrb u u300paxaTb CXEMaTHYECKH TpapuKd KBaJIPaTUYHBIX (PYHKIUH,
OIMKCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKIIHI MO WX rpaduKam.

PacniozHaBath kBaapaTU4UHylO (QYHKUHMIO 1O (opmyie, TPUBOAUTH IPUMEPHI
KBaIpaTUYHBIX (YHKUUNA U3 peanbHOU KU3HU, PU3UKH, TEOMETPHH.

YucJioBbIe MOCTEA0BATEIbHOCTH U NIPOrPecCcUm

Pacno3HaBath apuMeTHUECKYyI0 U T€OMETPHUYECKYIO IPOTPECCUU MpPHU Pa3HbIX
Croco0ax 3aJ1aHusl.

BbINONHATH BBIYUCIEHUS C UCTIOJIb30BaHUEM (OPMYJ N-ro WwieHa apupMeTHuyecKon
Y T€OMETPUYECKON MPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300paxkaTh 4ieHbl OCIEI0BATEIBHOCTA TOUKAMU Ha KOOPJMHATHOM MIOCKOCTH.

Pewrars 3agauu, CBsA3aHHBIE C YKUCIIOBBIMU IIOCIIENOBATEIBHOCTSAMUA, B TOM YHUCIIE
3a71auy U3 PeabHON JKU3HH (C UCTIOIb30BAHUEM KAIBKYISTOPA, IU(PPOBBIX TEXHOJIOTHIA).
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
HaunmenoBanue paznena |KonnuecTBo OcHoBHOE OcHOBHBIE BUJIBI JICATEIILHOCTU 00y4arOIUXCs
(Tembl) Kypca 4acoB COZICp)KaHUE
Yucia 1 BEIYUCIICHUS. 25 Iloustue CucreMaTu3upoBaTh U 000ralmaTb 3HAHUS
PamuonansHBIE YMCIa PAITMOHATILHOTO YUCA. | 00 OOBIKHOBEHHBIX U JECATUYHBIX APOOSX.
Apudmernueckne CpaBHMBAaTh U YIOPSIA0YUBATH APOOHU, TPeoOpPa30BHIBaAs
EWCTBUS Ipy HEOOXOAMMOCTH JCCATUYHBIC TPOOH B OOBIKHOBEHHBIE,

C pallMOHAIbHBIMHU
yuciaamu. CpaBHEHHE,
YIOPSIIOYMBAHUE
parMOHAILHBIX YUCEIL.
CreneHp

C HaTypaJbHBIM
MMOKAa3aTeJIEM.
Pemenue oCHOBHBIX
3aja4 Ha ApooH,
MIPOIEHTHI

W3 peabHOU
IPaKTUKHU.

[Tpu3Haku 1eTUMOCTH,
pasIoKeHUs

Ha MHOKHUTEJIN
HATypaJbHBIX YUCEIL.

OOBIKHOBEHHBIE B JIECITHYHbBIC, B YACTHOCTU B OECKOHEUHYIO
TECATUYHYIO IPOOb.

IIpuMeHATH pa3HooOpa3HbIe CTIOCOOBI M MPUEMBI
BbIYHCJICHUS 3HAYCHUH IPOOHBIX BbIPAKEHNUH,
coJiepKainiux oObIKHOBEHHBIE U JECATUYHBIE JPOOU:
3aMEHATh PU HEOOXOIUMOCTH JACCATUUHYIO TPOOh
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JIECSITUIHOM, TPUBOIUTH
BhIpakeHUE K popme, Haubosee yaqoOHOM I BRIYUCICHUMH,
peoOpa3oBBIBAThH NPOOHBIE BHIPAKEHUS HA YMHOKECHUE U
JIEJICHUE IECATUYHBIX APOOeH K JEHCTBUSAM C IETBIMH
YUCTIAMU.

IIpuBoAUTH YHCI0BbIE M OYKBEHHbIE PUMeEPbI CTEIICHU
C HaTypaJbHBIM MOKa3aTeNIeM, OOBICHSS 3HAUCHHUSI
OCHOBAHUS CTENEHU U MOKA3aTeNsl CTENEHH, HaXOAUTh
3HAYEHUS CTETeHel Buaa a” (a — moboe parmoHaIbHOE
YUCJI0, 1 — HATypaJbHOE YUCIIO).
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PeanbHbie IMouuMAaThL CMBICIT 3aUCH OOJIBIIUX YUCEI C TOMOIIBIO
3aBucUMOCTH. [Ipsmast | mecsaITUYHBIX IpoOei u creneHel yncaa 10, npuMeHsiTh UX
1 oOpaTHas B PEAIbHBIX CUTYalHSIX.

npornopuroHanbHOCTH | [IpUMeHSITh MPU3HAKY JEIUMOCTH, PA3JI0KEHUS Ha
MHOXXHUTEIIN HATypaTbHBIX YHCEIL.

PemaTh 3a1a4u Ha 4acTH, TIPOIECHTHI, TPOTIOPIIHH,

Ha HaxOXKJICHHE ApoOH (MPOLIEHTA) OT BEJIMYHUHBI U
BEJIMYUHBI 110 €€ IpoOu (MPOIEHTY), ApoOH (TIPOIIEHTA),
KOTOPBIN COCTaBJISIET OIHA BETUYHHA OT JIPYTOM.
IIpuBoauTH, pa30MpPaTh, OLEHUBATDH PA3TUYHBIC PEIICHUS,
3aMHCH PEIICHUI TeKCTOBBIX 3a71a4.

Pacno3zHaBaTh U 00bSICHATH, ONTUPASICh HAa ONPEICIICHNUS,
IIPSIMO MPOTIOPITHOHANIBHBIE U OOPATHO MTPOIIOPIIMOHAEHEIE
3aBHCHUMOCTU MEX/y BEJIMYMHAMU;, IPUBOAUTH NPUMePbI
ATUX 3aBUCUMOCTEH U3 pealIbHOTO MUPA, U3 IPYTUX YIECOHBIX
IPEIMETOB.

PemaTh nMpakTUKO-OpUEHTUPOBAHHBIC 3a7]a49H HA JIPOOH,
IPOIECHTHI, MPSMYIO U 00paTHYIO ITPOMTOPIIMOHATIEHOCTH,

POIOPLUHU

AnreOpandeckue 27 bykBenHbIe Oguagerp anredpanyecKkoil TEPMUHOJIOTUEN U CUMBOJIMKOM,

BBIPAXKCHUS BBIPAKECHUS. NPUMEHSATH €€ B MPOLIeCCe OCBOEHUS yU4eOHOro MaTepuania.
IlepemeHnHbIe. Haxoauth 3HaueHUs1 OyKBEHHBIX BBIPAKEHUHN NIPH 3aJaHHBIX
JlonmycTrmbie 3HAYEHHUAX OYKB; BBIIOJHATH BBIYUCICHUS MO (hOpMyJiam.
3HAYCHUS BbINOJHATH peoOpa30BaHus UEIOr0 BEIPAKEHUS
[IEPEMEHHBIX. B MHOT'OUJICH MTPUBEIEHUEM MOJOOHBIX ClIaraeMblX,
DopMyIbL. pacKpbITHEM CKOOOK. BBINOIHATH YMHOKEHUE OJHOWIECHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAXKEHU,
PacKphITHE CKOOOK U
MIPUBEICHUE

MOIOOHBIX ClIaraeMbIX.

CBolicTBa CTEIIEHU
C HaTypaJbHbIM
IIOKa3aTeIeM.
MHOro41eHsbl.
Cnoxxenue,
BBIYHTAHUE,
YMHOXXCHUE
MHOT'OYJICHOB.
dopmyiibl
COKpAaIIEHHOT O
YMHOXKECHHUSI.
Paznoxenue
MHOT'O4JICHOB
Ha MHOXKHUTEIIN

Ha MHOTOWICH 1 MHOTOWICHAa Ha MHOTOWICH, MPUMEHSTH
dbopMyIbl KBajipaTa CyMMBI U KBaJpaTa pa3HOCTH.
OcyecTBJSITH Pa3I0)KEHUE MHOTOUYJICHOB Ha MHOKHUTENN
yTEM BBIHECEHHS 32 CKOOKH 0OIIIero MHOXKHUTEII,
npuMeHeHUsT (HOpMYIIBI PA3HOCTH KBaapaToB, (hopmy
COKpAILEHHOI'0 YMHOKECHUS.

IIpumeHATH TPe0OpPa30BaHNE MHOTOUJICHOB JJISl PEIICHUS
Pa3NMYHBIX 33724 U3 MaTeMaTHKH, CMEKHBIX TIPEIMETOB,
U3 peaJbHON MPAKTHKH.

3HAKOMUTBHCA C MCTOPHEH PA3BUTHS MaTEMaTUKHU

YpaBHEHMS 1 HEPABEHCTBA

20

YpaBHeHUE, IpaBuiIa
npeoOpa3oBaHUs
YPaBHEHH,
PaBHOCHUIIBHOCTD
YPaBHEHUM.
JIuneliHOE ypaBHEHHE

Pemiatb mMHENHOE ypaBHEHHE C OJHOM NIEPEMEHHOM,
NpUMeHs sl MPABUJIA NIEPEX0a OT UCXOIHOTO YPAaBHEHHUS

K paBHOCWJIBHOMY eMy Oosee npoctoro Bujaa. IlpoBepsTs,
ABJISICTCS JIM KOHKPETHOE YHCIIO KOPHEM YPABHEHHS.
ITonOupaTes mpuMepHI Map YKCEI, SBISIOIIUXCS PEILICHUEM
JIMHEWHOT'O YPABHEHUS C JABYMs IEPEMEHHBIMU.
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C OJTHOM IIEPEMEHHOM,
pEIICHUE JIMHEUHBIX
ypaBHeHuUi. Pemienue
3a/1a4 ¢ MOMOUIBIO
YpaBHCHUM.
JInnenHoe ypaBHEHUE
C IBYMs
[IEPEMEHHBIMU U €TI0
rpa¢puk. Cucrema AByxX
JIMHEWHBIX YPaBHEHUU
C AByMS
IIEPEMEHHBIMU

CTpouTh B KOOPJIMHATHOM TUIOCKOCTHU T'padUK JIMHEHHOTO
YpaBHEHUS C ABYMS IEPEMEHHBIMU; MOIb3YACh IpaduKOM,
NPUBOAUTH NPUMeEPbI PEILICHUSA YPABHEHHUS.

HaxoauTe pelmieHue CUCTEMBI JBYX JJMHEWHBIX YPaBHEHUMN
C ABYMS IIEPEMEHHBIMM.

CocTaBJATh M peliaTh YPaBHECHUE UJIH CUCTEMY
YPaBHEHHI O YCIOBUIO 337a4, UHTEPIPETUPOBATH

B COOTBETCTBUM C KOHTEKCTOM 3a/1a4U MOJy4YECHHBIN
pe3yabTaT

KoopaunaTel U rpaduku.
OyHKIIUU

24

Koopaunara Toukn
Ha npsiMou. Yucnoselie
ITPOMEXKYTKHU.
Paccrosiuue mexny
IBYMS TOYKAMU
KOOPAWHATHOMN
IIPSAMOM.
IIpssmoyrosbHas
cUCTEMA KOOPANHAT
HAa IIJIOCKOCTH.
[Tpumeps! rpaduKoB,
3aJIaHHBIX
dhopmynamu.

MN300paxars HAa KOOPIUHATHON NPSIMON TOYKH,
COOTBETCTBYIOILME 33JaHHBIM KOOPJMHATaM, JIy4H, OTPE3KH,
MHTEPBAJIbI; 3aMKCHIBATh UX HA AJIr€OPanyecKoM SI3bIKE.
OTMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH 11O
3aJJaHHBIM KOOpPAMHATaM; CTPOUTH IPapUKU HECTOKHBIX
3aBUCUMOCTEH, 3aJJaHHBIX (pOopMynamMu, B TOM YHCTIe

C TIOMOIIBI0 IU(PPOBBIX JTAOOPATOPHTA.

IIpumeHsaTh, H3y4YaTh PeMMYyLIECTBA,
MHTEePNPEeTHPOBATH I'paprUeCKHil Crioco0 MpeCcTaBICHUS
Y aHaJiu3a pa3Ho0Opa3HOM KM3HEHHON HH(POPMALIUH.
OcBanBarhb NoHATHE (YHKIINH, OBJIA/IEBATh

(G YHKIHMOHAIBHOW TEPMUHOJIOTHEM.

Pacno3naBarp nuHelinyto pynkuuo y = kx + b,
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Urenue rpagukon
peaIbHBIX
3aBUCHUMOCTEH.
[Tonsitue GhyHKIUU.
I'padux dbyakIUn.
CaoiicTBa (pyHKIUH.
Jluneiinas QyHKIMS.
[Toctpoenue rpaduka
JUHEWHOU (PYHKITUH.

ONUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYEHUI
Kod(puneHToB k u b.

Ctpouth rpaduxku muHeHHON QyHKIUU, QYHKIIUUA Y =| X |.
HUcnonb3oBars nudpoBbie pecypesbl 1l TOCTPOCHUS
rpadukoB GyHKIIUA U U3yIEHUST UX CBOWCTB.

IIpuBOaAUTE NpUMEpPHI JIMHENHBIX 3aBUCUMOCTEN B PEAJIbHBIX
rponeccax U siBJICHUAX

['paduk pynxum
y =|x|
[ToBTOpenue u o0o0LIIEHIE 6 IloBTOpEeHue Bei0uparTh, NpUMEHATH OLEHUBATH CIIOCO0OBI CPAaBHEHUS
OCHOBHBIX ITOHATUI YHCeJl, BBIYUCIICHU, TPEe0Opa30BaHUI BbIPAKEHUM,
Y METOJOB Kypca pELIEHUsT YPABHEHU.
7 K1acca, 00001IeHNE OcyuiecTBJISITH CAMOKOHTPOJIb BHITIOTHSIEMBIX JICHUCTBUN U
3HAHUU CaMOIPOBEPKY pe3yJIbTaTa BEIYMCICHUMN, TPEeOOpa30BaHuM,
MTOCTPOEHHUM.
Pemiatb 3a7a4M U3 peanbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHUA U1 PELICHUS 33/1a4 U3 APYTUX
IIPEAMETOB.
Pemaths TeKCTOBBIC 321244, CPABHUBATh, BLIONPATH
CIIOCOOBI pELICHUS 33/1a4u
OBILIEE KOJIMYECTBO 102
YACOB I10 IIPOI'PAMME
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8 KNIACC
HanmenoBanue paznena |KosmmuecTBo OcHoBHOE OCHOBHBIE BUJIBI ACSITEIILHOCTH 00 y4arOIIUXCS
(TembI) Kypca 4acoB COZIEp)KAHUE
Uucna u BBIYHUCIICHUS. 15 KBanparHblii KOpeHb DopMyJIMPOBATH ONpPeAeeHUe KBAIPATHOIO KOPHS

KBapaTHbie KOpHU

n3 yncna. [lonstue
00 upparmoHaIbHOM
yucie. JlecsTunuHbie
PUOJTHKCHUS
UPPaLIMOHATILHBIX
YHCelL.
JlelicTBUTEIIbHBIC
yucna. CpaBHEHUE
JIENCTBUTEIIbHBIX
YHCEJL.

YpaBHeHue BUAA

X = a.

CaoiicTBa
apruMEeTHIECKUX

KBaJIpaTHBIX KOPHEM.

[IpeobOpazoBanue
YHCIIOBBIX
BBIPAKCHUM,
COZIepKAIIUX
KBaJIpaTHbIE KOPHU

U3 4Kciia, apupMeTHIECKOro KBapaTHOr0 KOPHS.
IIpuMeHATH Onepanuo U3BJICUYEHUS KBAAPATHOTO KOPHS
U3 YUCIa, MCHOJIb3Ysl TP HEOOXOJUMOCTH KAJBKYJIATOP.
OueHuBaTh KBaJApaTHbIC KOPHU 1EIBIMHU YUCIIAMHA U
JECATUYHBIMU IPOOSMH.

CpaBHMBaTh U YHOPSA0YUBATH PALIMOHAIBHBIE U
UPPALMOHAIBHBIC YNCIIA, 3aIIMCAHHBIE C TOMOIIBIO
KBaJPATHBIX KOPHEW.

HMccienoBaTh ypaBHEHUE X = d, HAXOAUTh TOYHBIE U
npuOIMKEHHBIE KOpHU TIpH a@ > 0.

HccaenoBars CBOMCTBA KBAPATHBIX KOPHEH, ITPOBOS
YU CJIOBBIE DKCIIEPUMEHTHI C UCIIOIb30BAHUEM KAJIBKYJIATOPA
(KOMIIbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAAPATHBIX
KOpHEH; NPUMEHSTh UX JIJIs TPeoOpa3oBaHMs BhIPAKEHUH.
BoInoTHATH Mpeodpa30BaHusl BEIPAXKCHUHN, CONEPKALINX
KBaJpaTHbIE KOPHU. BBIpakars nepeMeHHbIE

U3 T€OMETPUYECKUX U PU3NUECKUX (POPMYIL

BbI4ucasTh 3HAYCHUS BBIPAKECHUM, CONEPHKALUX
KBaJIpaTHbIE KOPHU, UCIIOJIb3Yys MPU HEOOXOAUMOCTH
KQJIBKYJISTOP.
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Hcnoab30BaTh B X0/1€ pEIICHUS 3a/1a4 dJIEMEHTapHBIC
IPEJCTABJIECHUS, CBA3aHHbIE C MPUOIMKEHHBIMU 3HAUEHUAMU
BEJIMYUH.

3HAKOMUTBHCSH C HCTOPHUEH pa3BUTHS MaTeMaTHKU

Yucria U BBIYUCIICHUS.
CreneHs ¢ 1eabIM

CreneHs ¢ 1eabM
MOKa3aTeJIeM.

DopMyTHpPOBATH ONpe/iesieHre CTEIEHU C IEJIbIM
MOKa3aTeJIeM.

MMOKa3aTEIEM CranpaprHas 3anuch IIpeacraBasaTh 3anMchb OOJBIINX U MAJIBIX YUCEI
qucia. B CTaHJIapTHOM BHjie. CPaBHMBATH YKCIIA U BEJINYUHBIL,
Pa3mepsr 00BeKkTOB 3aMMCaHHbIE C UCIIOJIb30BaHUEM cTerneHu 10.
OKPYKaIOIIEro MUpa Hcnonb30BaTh 3alIUCh YKCEI B CTAHIAPTHOM BU/JIE
(0T PNIEMEHTapHBIX JUISL BBIPAKEHUS pa3MepPOB O0BEKTOB, ITTUTEILHOCTH
YaCTHI] IIPOLIECCOB B OKPYXKAIOIIEM MHDE.
10 KOCMUYECKUX DopMyJIMPOBaATh, 3ANIMCHIBATH B CHMBOJIMYECKOH opme
00BEKTOB), Y WJUIIOCTPUPOBATH PUMEPaMHM CBOKCTBA CTENICHU
JUTUTEIbHOCTD C LIEJIBIM ITOKAa3aTeIIEM.
MPOLIECCOB IIpumMeHATH CBOMCTBA CTETICHHU JIJIS1 TPEOOpa30BaHUS
B OKPYKAIOIIEM MHUPE. | BBIPAXXEHUM, COACPKAIIMX CTEIICHU C LEJIBIM MOKa3aTEIEM.
CBolicTBa CTENEHU BbINOTHATH AeCTBUSA C YUCIIAMU, 3alIMCAHHBIMU
C IIeJIBIM TIOKa3aTeJieM | B CTaHJIapTHOM BHj€ (YMHOXKEHUE, JEIeHNEe, BO3BEICHHE
B CTEIICHB)
AnreOpandeckue KBagparnsiii Pacno3HaBaTrh KBaJpaTHbIN TPEXUJIEH, YCTAaHABIMBATh
BbIpakeHUs. KBagpaTHbIii TPEXUJIEH. BO3MOXKHOCTb €T0 Pa3JIOKEHUSI HA MHOKUTEIHU.
TPEXUIICH Paznoxenune PackiaabiBaTh HA MHOMKHMTEIH KBAJIPATHBIN TPEXUICH
KBaJIpaTHOT' O C HEOTPULIATENBHBIM TUCKPUMUHAHTOM
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TpEXUIEHA
Ha MHOXUTEIIN

AnreOpandeckue
BBIPAKCHUS.
AnreOpandeckast ApoOb

15

AnreGpanueckas
apoOb. JlomycTumele
3HAYCHUS
NEPEMEHHBIX,
BXOJISIINX

B ajnreOpanyeckue
BBIPAKEHUS.
OCHOBHOE CBOMCTBO
anreOpanvyeckou
npobu. CokpailieHue
Tpo0ei.

CnoxeHnue,
BBIYMTAHHUE,
YMHOXKEHUE U JIeJICHNE
anre0pandecKux
Tpo0ei.
[IpeoOpazoBanue
BBIPAKCHU,
coZiepKaIINuX
anredpanveckue
apoou

3anuceiBaTh anredpanyeckue Belpaxxkenus. Haxoqurb
001acTh onpeAeNeHUs PalliOHAIBLHOTO BHIPAYKEHUSI.
BbINOJHATH YHCIOBBIE TOACTAHOBKU U BBIYMCIATH
3HaY€HUE JPOOH, B TOM YHUCIIE C MOMOIIbIO KAJIbKYIISITOpPA.
@ opMyJIHUPOBATH OCHOBHOE CBOMCTBO alreOpandecKoit
JpoOY U MPUMEHSITh €ro JIJIsl IpeoOpa3oBaHus APOOeH.
BbINoJHATH AeHCTBUSA C AIreOpanyecKUMu ApoOsIMHU.
[TpumensTh IpeoOpa3oBaHus BEIPAKEHUH TS pEIICHUS
3a1a4y. BelpaxaTs nepemMeHHsble U3 Gopmyin (pU3NUECKUX,
F€OMETPUYECKUX, OMMCHIBAIOIINX OBITOBBIE CUTYAIIN )
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YpaBHEHHUS 1 HEPABEHCTBA. 15 KBanpatnoe Pacno3HaBaTh KBaJpaTHbIC YPABHEHUS.

KBaznpaTHble ypaBHEHUS ypaBHeHue. HeronHoe | 3ammcbiBaTh (pOpMYJy KOPHEN KBaIpaTHOIO YpaBHEHUS;
KBaJpaTHOE pelaTb KBaJApaTHble YPABHEHHUs — IIOJIHBIC U HEITOJIHBIE.
ypaBHeHue. Dopmyia IMpoBoauTh NpocTeHINe UCCIAEA0BAHUA KBAIPATHBIX
KOpPHEW KBaJpaTHOIO YPaBHEHUU.
ypaBHeHus. Teopema Pemiats ypaBHeHMs, CBOASIIMECA K KBAAPATHBIM,
Buera. C TIOMOIIIBIO MPe0OPa30BaHUMN ¥ 3aMEHOM MEPEMEHHOM.
Pewienne ypaBHeHuil, Ha0irogaTs 1 aHAIM3UPOBATH CBS3b MEXIY KOPHSAMH U
CBOSIIIUXCS kod(dUIIieHTaMu KBaJIpaTHOTO YpaBHEHUSI.
K KBQJIPATHBIM. ®opmyaunpoBaTh TeopeMy Buera, a Taxxe oOpaTHyIO -
[Ipocreiimme 1poOdHO- | Teopemy, IPUMEHSATH 3TU TEOPEMBI ISl PEILICHUS
pauroHaIbHBIE 3a/1a4.
YPAaBHEHHS. PemaTh TeKcTOBBIE 321241 aNTeOpandecKUM CIIOCOOOM:
Pewenne TekCTOBBIX HEPEXOJUTh OT CIIOBECHON (POPMYIMPOBKH YCIIOBUS 3a/1a4U
3a/1a4 ¢ MOMOUIBIO K airedpandeckoi MoJIeiH MyTEM COCTaBJICHUS YPAaBHEHUS;
KBaJPATHBIX penaTh COCTaBIEHHOE YPaBHEHHE; HHTEPIIPETUPOBATh
YPaBHEHUH pe3yJibTar.

3HAKOMUTBHCH C MCTOPHEH PAa3BUTHUS alNreOpbl
YpaBHEHUS U HEPABEHCTBA. 13 JIuneriHoe ypaBHEHUE PacnozHaBaTh JIMHEVHBIE YPABHEHUS C JBYMS

CucreMbl ypaBHEHU

C IBYMS
MEPEMEHHBIMHU, €TO
rpaduk, TpUMephI
pelieHus: ypaBHEHUI
B LIEJIBIX YHCIIAX.
Pemenue cucrem nByx
JIMHENHBIX YPaBHECHUH

IIEPEMEHHBIMM.
Crpours rpaduky TMHEHHBIX YpaBHEHHM, B TOM YUCIIE
HCNO/Ib3ys HM(pPOBbIE pecypchl.

Pasiinyarhb napajuiesibHbIE U IIEPECEKAOIINECS IIPSAMbIE
110 UX YPaBHECHUAM.

PemiaThb cucTteMsl IByX JIMHEMHBIX YPABHEHUU C IBYMS

IIEPEMEHHBIMU IOJICTAHOBKOU U CIIOKEHUEM.
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C ABYMs
[IEPEMEHHBIMU.
[Ipumepsl penieHus
CHUCTEM HEJIMHEHHBIX
YPaBHEHUU C JBYMs
MEPEMEHHBIMM.
I'paduueckas
MHTEPOpPETALUS
YPaBHEHUS C ABYMS
MEPEMEHHBIMU U
CHUCTEM JIMHEUHBIX
YPaBHEHUM C ABYyMS
[IEPEMEHHBIMU.
Pemenne TekcToBBIX
3a/1a4 C TOMOUIBIO
CUCTEM YPaBHECHUU

Pematp npocreiiiime CuCTeMbI, B KOTOPBIX OJTHO

U3 YPaBHEHUI HE SIBIISECTCS JIMHEHHBIM.

[MpuBoauTs rpaguuecKyr0 MHTEPNPETANUIO PEIICHUS

ypaBHEHHUSI C IBYMs IEPEMEHHBIMHU M CUCTEM YpaBHEHUM

C ABYMsI IEPEMEHHBIMU.

Pemath TeKCTOBBIE 321241 AJIreOpandecKUM CIiocoooM

YpaBHEHHS U HEPABEHCTBA.
Hepasencrpa

12

Hucnosble
HEPaBEHCTBA U UX
CBOWCTBA.
HepasenctBo ¢ ogHOM
IIEPEMEHHOM.
JIuneinbie
HEPABEHCTBA C OJHOM
MEPEMEHHON U UX
pemienne. CucTeMsl
JIMHEVHBIX HEPABEHCTB

DopMyJIMPOBATh CBOMCTBA YHCIIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX HA KOOPJAWHATHOW MPAMON, TOKA3bIBATDH
anreOpanvyecKu.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJE PELICHUS 3a/1a4.
Pemiars nuHEHHBIE HEPABEHCTBA C OJIHOM IIEPEMEHHOM,
n300pakaTh pPeIIEHUE HEPABEHCTBA HA YUCIIOBOU MPSIMOIA.
PemaTh cucteMbl JIMHEWHBIX HEPABEHCTB, N300paXkaTh
pEelIEHNE CUCTEMBI HEPABEHCTB HA YHUCIIOBOM MTPAMON
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C OJIHOM ITIEpEMEHHOM
U UX pELICHUE.
N306paxkenue
pELIEHUs IMHEUHOTO
HEPABEHCTBA U UX
CHUCTEM Ha YHUCIIOBOM
PAMOM

DOyHKINH.
OCHOBHBIE TTOHIATHUSI

[Tonsarue ¢pyHKIIMH.
O6unacTp onpeneaeHus
Y MHO>KECTBO
3HAYCHUN PYHKIIMH.
CrniocoOb! 3a1aHus
GyHKUIHA.

I'padux pyHxUMM.
CaoiicTBa (hyHKIUH,
X 0TOOpakeHHE

Ha Tpaduke

Hcnoab3oBaTh pyHKIMOHATBHYIO TEPMHHOJIOTHIO U
CHMBOJIHKY.

BbruucjsATh 3HaYeHust QyHKIUHN, 3aJaHHBIX (OopMyIaMu
(mpu HEOOXOIMMOCTH UCIIOJIb30BaTh KaJIbKYJIATOD);
COCTABJIATH TA0JMIBI 3HAYEHUH () YHKIUU.

CrpouTthb 10 TOYKaM rpaguku QyHKIUH.

OnuckiBaTh CBOMCTBA (YHKIIUHU HA OCHOBE €€
rpauueckoro npeacTaBICHUS.

Hcnoab3oBaTh PyHKIHOHATBEHYIO TEPMHUHOJIOTHIO U
CUMBOJIUKY.

HccaenoBarhb npumepsl rpaKoB, OTPAKAIOUINX PEaTbHBIC
npoueccsl U ABneHusd. IIpuBoauTs NpuMepsl IPOLECCOB U
SIBJICHUH C 3aJJaHHBIMU CBOMCTBaMH.

Hcnonb30BaTh KOMNBIOTEPHBIE IIPOrPAMMBbI

IUI TOCTPOEHUs TpaduKOB (QYHKIUN U U3yUEHHs X CBOWCTB

OyHKIINH.
UucnoBsie PyHKITUU

UreHne u moCTpoeHUE
rpadukoB ¢ yHKIIHIA.
[Tpumeps! rpaduxoB

Haxoauthb ¢ nomombio rpaguka QyHKIMN 3HAUEHUE OJHOU
13 pacCMaTPUBAEMBbIX BEJIUYUH 10 3HAYECHUIO IPYrOM.
B HecnmoxHBIX ciiyyasx BbIpaKkaTh (pOPMYJI0H 3aBUCUMOCTH
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ynxumi,
OTpaXKAFOIIMNX
peabHbIE MPOLIECCHI.
DyHKINH,
OIHCHIBAIOIINE
MPSMYIO U OOPaTHYIO
IPOIMOPIIMOHATBHBIE
3aBUCUMOCTH, UX
rpaduku.

I'paduk pynxun

y = x°.

OyHKIUU

y =X,y = x,

y =Vx, y = |x|;
rpaduyeckoe pelieHue
YPaBHEHUU U CUCTEM
YPaBHEHUH

MEXKy BETUIMHAMH.
OnuceIBaTh XapakTep U3MEHEHHUS OJTHON BEJIMYHMHBI

B 3aBUCHMOCTH OT U3MEHEHHUS APYrOu.

Pacno3naBarh Buibl u3ydaembix GpyHkiui. [loka3siBaTh
CXeMaTHYeCKH I10JI0KEHUE HA KOOPAMHATHOMN TIIOCKOCTH
rpadukoB QyHKIMA Buga: y = x4y = x5, y =+x, y = |x].
Hcnoab3oBaTh PyHKIMOHATBLHO-TPpadguyecKue
NpeACTABJICHHUS U1 PELICHUS U UCCIICAOBAHNs YPABHEHUM U
CUCTEM YPaBHEHHUIA.

IpuMmensiTb nudpoBbIe pecypcesl IS TIOCTPOCHUS
rpaguKoB GyHKITUH

[ToBTOpeHue u 06001IeHNE

[ToBTOpEHUE
OCHOBHBIX ITOHSTHH U
METOOB KYpPCOB 7 1 8
KJ1accoB, 000011eHHE
3HAHUM

Bp10UpaTh, IPUMEHSATH, OEHUBATH CIIOCO0bI CPAaBHEHUS
Yyuces, BEBIYUCICHUH, TpeoOpa3oBaHuil BEIpAXKEHUHN, PEIICHUS
YpaBHCHUU.

OcyuiecTBIsITh CAMOKOHTPO0JIb BBIIIOJHAEMBIX IEVUCTBUN U
CaMOIIPOBEPKY pe3ysibTaTa BHIYMCIECHUN, MPEOOpa30BaHUM,
IIOCTPOCHUM.

Pemiath 321241 U3 peajibHOM JKU3HHU, IPUMEHATH
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MAaTCMAaTUYICCKHUC 3HAHUS IJId PCHICHUA 3a/lad U3 JPYIrux
IIPEIMETOB.

Pemath TeKCTOBBIE 32/1a41, CPABHUBAThH, BLIOMPATh
CNoco0bI pEIICHUS 3a1a4u

OBILEE KOJIMYECTBO
YACOB TIO TIPOTPAMME

102
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9 KJIACC
HanmenoBanue paznena  |KonuuecTBo OcHoBHOE OCHOBHBIC BHJIBI JISATEIILHOCTH 00 yJaroIuXcs
(Tembl) Kypca 4acoB coJiepKaHue

Ywucna 1 BBIYMCICHUS. 9 PanmonaneHbie ynciia, | Pa3BuBarh nmpeacTaBjaeHMsi O YMCIAX: OT MHOXKECTBaA

JlelicTBUTENIbHBIC YK CIa UppalMOHAIIbHBIC HATypaJIbHBIX YHCEJI 10 MHOYKECTBA JICICTBUTEIBLHBIX YHCEIL.
YyHciia, KOHCYHBIC U O3HAKOMUTBCS C BO3MOXKHOCTBIO MPEICTABICHUS
OECKOHEUYHBIC JIEHCTBUTEIILHOIO YHMCJIa KaK OSCKOHEYHOM JIeCATHYHOMN
JECATUYHBIC IPOOH. JpoOH, MPUMEHSITh JCCATUYHbBIC TPUOMKCHUS
MHOX€ECTBO PAlMOHAIBHBIX U UPPALUOHAIBHBIX YHCEN.
JIENCTBUTEILHBIX HN300paxars NEHCTBUTEIIBHBIE YUCIIA TOUKAMU
YHUCET; KOOPAWHATHOMN MIPSMOI.
JICHICTBUTEIIbHBIC 3anucbiBaTh, CPABHUBATH M YIIOPSAA0YNBATH
Yyuclia KaK JICUCTBUTEIILHBIC YHCIIA.
OeCKOHEUHEIC BbInoHATH, cOYeTasi yCTHhIE U MUCbMEHHBIE TPUEMBI,
JIECATUYIHBIC TPOOH. apupMeTHYecKUe JelCTBUS C PALMOHAIBHBIMU YUCIIAMU;
B3anMHO 0qHO3HAUYHOE | HAXOAMTb 3HAUYCHUS CTEICHEM C IEIbIMHU MOKa3aTeIsIMU U
COOTBETCTBUE MEKIY KOPHEW; BBIYUCJIATH 3HAUCHUS YUCIOBBIX BBIPAKEHUM.
MHO>KECTBOM IHonyuyuts npeacraBjieHue O 3HAUMMOCTH
JIEHCTBUTEIIBbHBIX JIEUCTBUTENILHBIX YMCEN B MPAKTUYECKON JEITEIbHOCTH
YHCeI U MHOXKECTBOM YeJI0BEKa.
TOYEK KOOPAUHATHOU AHAJIM3UPOBATH U 1€J1aTh BbIBOAbI O TOYHOCTH
MPSMOI. MPUOIMKEHUS IEUCTBUTEIHLHOTO YUCIIA MPU PEIICHUN
CpaBHeHue 3a71a4.
JENUCTBUTENILHBIX uncel, | OKPYrasTh JeHCTBUTEIbHBIC YHCIIA, BHIIOJHATH
aprupMeTHIECKHE NMPUKHUIAKY pe3yJbTaTa BEIYUCICHUM, OLEHKY 3HAYCHUMN
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JNEUCTBUSA

C ACHCTBUTEIbHBIMU
YU CIIaMU.
[Tpubnmxénnoe
3HAYE€HUE BEJIMYUHBI,
TOYHOCTh
PUOJIMKECHHUS.
OkpyrieHue yuces.
[Ipukuka u oleHka
pPE3yIbTATOB
BBIUMCIICHU I

YU CJIOBBIX BBIpa)KeHHﬁ.
3HAKOMUTBLCS C HCTOpHEﬁ Pa3BUTHA MATCMATUKHU

YpaBHEHMS 1 HEPABEHCTBA.
YpaBHEHUS C OJTHOU
[IEpPEMEHHOMN

14

JIunelHOe ypaBHEHHE.
Pemenune ypaBHenui,
CBOZSIIUXCS

K JINTHEWHBIM.
KBanparnoe
ypaBHeHue. Pemenne
YpPaBHEHUH,
CBOJAILIAXCS

K KBAQJIPATHBIM.
bukBanpartHsie
YPaBHEHHUS.

[Ipumeps! penieHus
YPaBHEHHUU TPETHEN

Y YETBEPTOU CTEIICHEN

OcBauBarthb, 3alI0MUHATH U IPUMEHSTH rpauuecKue
MeTOAbI IIPU PELICHUU YPAaBHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBarhb Lienbie U JpOOHBIE YPAaBHEHUS.

PemiaTe iuHelHbIC M KBA/IPATHbIC YPABHEHMUS,
ypaBHEHUs1, CBOJSLINECS K HUM, ITpocTeiire ApoOHO-
palMOHAIbHBIE YPABHEHUS.

IIpennararb BO3MOXXHBIE CITIOCOOBI PEIIEHUSI TEKCTOBBIX
3a71a4, 00CYKAaTh X U pPelIaTh TEKCTOBbIE 33/1a41
pa3HBIMU CIIOCOOaMMU.

3HAKOMHTBHCH ¢ HCTOPHEH Pa3BUTHS MAaTEMAaTUKH
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paznoxKeHueM
Ha MHOYKUTEJIN.
Pemenue nqpobHO-
panoHaIbHBIX
YpaBHCHUM.

Pemenne TekcToBBIX
3aJ1a4 areopanyeckum
METOJIOM

YpaBHEHUSI U HEPABEHCTBA.
CucreMbl ypaBHEHUN

14

VYpaBHEHUE C IBYMS
IIEPEMEHHBIMU U €T0
rpaduxk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUN
C AByMS
IIEPEMEHHBIMU U €€
peuieHue. Pemenne
CUCTEM JIBYX
YPaBHEHHU, OJTHO

13 KOTOPBIX JINHENHOE,
a Ipyroe — BTOpou
CTEIIECHHU.
I'paduueckas
UHTEpIIpEeTaLUs
CUCTEMBI ypaBHEHUN

C IByMs ITIEPEMEHHBIMH.
Pemenne TekcTOBBIX

OcBauBaThb U MPUMEHSATH IPUEMBI PEIICHUS] CUCTEMBI
JBYX JUHEHHBIX YPaBHEHUU C IBYMS IEPEMEHHBIMU U
CUCTEMBI JIBYX YPABHEHHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE
SABJISICTCS JIMHEWHBIM.

Hcnonb3oBaTh QYHKIIMOHAILHO-TpadUUECKHe
MPEICTAaBIICHUS JIJIsl pellleHus1 M UCCJIeJOBAHUS YPABHEHU
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32124, peliaTh UX
areOpanyecKuM CrmocoOOM: MePeXoauTh OT CIIOBECHOM
(hOpMYIMPOBKH YCTIOBHS 33J]a4H K alre0pandeckon Moen
IIyTEM COCTAaBJICHUs CUCTEMBI YPAaBHEHUN; peliaTh
COCTaBJICHHYIO CUCTEMY YPAaBHEHUI1; HHTEPNPETHPOBATH
pe3yJibTar.

3HAKOMUTBHCHA C HCTOPHEH PAa3BUTHUS MATEMATUKHU
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3a/1a4u anreOpanyecKkum
CocoooM

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossie Yurarb, 3aNIUCbIBATH, IOHUMATh, HHTEPIPETHPOBATH
HepaBencrsa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoinosnHsaTh npeoOpa3oBaHusl HEPABEHCTB, HCNOJIb30BATh
JIuuenHble JUTsl peoOpa30BaHKs CBOMCTBA YHCIOBBIX HEPABEHCTB.
HEPaBEHCTBA PacnioznaBaTh JIMHEWHBIE U KBAIPATHBIE HEPABEHCTBA.
C OJTHOM IEPEMEHHOU Pemiarb nMHENHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U UX PEILICHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIFOYAIOIINX
CucreMsl TMHEMHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATh
HEPaBEHCTB C OJTHOU [IOJIyYEHHBIE PEIICHUS.
IIEPEMEHHON U UX MN300paxare penieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pelieHue. Ha YUCJIOBOU NPAMOM, 3aIMCHIBATH PELICHNUE C IIOMOIIBIO
KBaapatHbie CHMBOJIOB.
HEPABEHCTBA U UX Pemiatb kBagpaTHbIe HEPABEHCTBA, UCIIOJIB3YsI
pEILICHHE. rpaduyeckue npeacTaBICHUs.
['paduyeckas OcBauBaTh U NPUMEHATH HEPABEHCTBA IIPU PELICHUN
MHTEPIIpETALNS pa3IUYHBIX 337a4, B TOM YUCJIE TPAKTUKO-
HEPAaBEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C ABYMS
IIEPEMEHHBIMHU
OyHKIIAH 16 KBagparnunas Pacno3HaBaTh BUJIbI H3y4aeMbIX (DYHKIINA;

byukius, e€ rpadux u
cBoiictBa. [lapaboua,
KOOPJIMHATHI BEPIINHBI
1apaboJibl, OCh

HIIOCTPUPOBATDb CXEMATHYCCKH, 00bJACHATH
PacCIIOJIOKCHUC Ha KOOpHHHaTHOﬁ IIJIOCKOCTH I‘pa(l)I/IKOB

k
GyHKUMA Buga: y = kx,y = kx + b,y = —,y = X%,
X
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CUMMETPHUH NapadoJIbl.
['paduxu byHKINNA:

= kx,

= kx + b,

U><N>< | =~

|
S

A S T < < =<
Il I
=

!
=

y = %,y =+/x, y = |X| B 3aBUCUMOCTH OT 3HAYEHHIl
K03((PULIEHTOB; ONUCHIBATh UX CBOKCTBA.
Pacno3naBarh kBagpatnuHyio GyHKIHIO TI0 popmyIie.
IpuBoauTH NPUMEPBI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peaIbHOMN KU3HH, (PU3UKH, T€OMETPHHU.

BoisaBasiTL 1 0000111aTH 0COOCHHOCTH Tpaduka
KBaJpaTUYHOM QyHKIMK y = ax? + bx + c.

CTtpouthb u n300paxarh cxeMaTu4ecku rpaduku
KBaJIpaTUYHBIX (QYHKIUN, 3aIaHHBIX (POpMYyJilaMu BUIA
y=ax>,y =ax* + g,y = alx + p),y = ax* + bx + c.
AHAJIN3UPOBATH U MPUMEHSATH CBOMCTBA N3YYCHHBIX
GYHKIUN 1S X TIOCTPOCHUS, B TOM YHKCJIE C TIOMOIIBIO

IU(pPOBBIX PECYPCOB

YuciioBble
MOCJIEIOBATEIbHOCTH

15

[ToHsiTHE yncnoBoOU
MOCJIEI0BATEIbHOCTH.
3amanue
MOCJIeI0BATEILHOCTH
PEKYPPEHTHOMN
bopmynoi u
dbopMyoit n-ro uneHa.
Apudmernueckas u
reoOMeTpUYecKast
IIPOTPECCHUU.
@opMyIIbl n-T'O YJICHA
apru(METHIECKON 1
reOMETPUYECKON

OcBanBaTh U NPUMEHATH UHJCKCHbIE 0003HAUCHHUS,
CTPOUTH peuyeBble BHICKA3bIBAHMSA C HCIIOJIb30BAHUEM
TEPMHUHOJIOTUHU, CBA3aHHOU C MOHITHEM
MOCTIeI0BATEIPHOCTH.

AHAJIU3UPOBATH GOPMYITY 7-TO WICHA
MOCTIeI0BATEIbHOCTH WU PEKYPPEHTHYIO (hopmyiTy

U BBIYHUCJSATD YJICHBI TOCIE0BATEIbHOCTEN, 3aJaHHbBIX
TUMH POPMYITaAMHU.

YcTaHaBIMBATh 3aKOHOMEPHOCTH B TIOCTPOCHUU
MOCJIEI0BATENbHOCTH, €CIIHM BBITUCAHbI IEPBbIE HECKOJIBKO
€€ YJIICHOB.

Pacno3HaBaTh apupMETUUECKYIO U T€OMETPUUECKYIO
IPOTrPECCUH MPH Pa3HbIX CIIOCO0AX 3aaHMUsL.
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MPOTPECCU, CYMMBI
MIEPBBIX 1 YJICHOB.
N3o0pakeHne 4jIeHOB
apruMETHIECKON 1
F€OMETPUYECKOU
IIPOrPECCUN TOUYKAMU
Ha KOOpJAMHATHOMN
IIJIOCKOCTH.
JIuHEenHbIN 1
AKCIMOHEHITUATbHBIN
pOCT.

Ci10:kHBIE IPOLIEHTHI

Pemartp 3a1auu ¢ ucnonb3oBaHueM (HOpMyIT 7-TO YJIeHa
apu(METUYECKON U TEOMETPUYECKON MPOrPECCUI, CYMMBI
NIEPBBIX 71 YJICHOB.

N300paxath 4eHbI OCIEI0BATEIILHOCTH TOUKAMHU

Ha KOOPJIMHATHOU MIOCKOCTH.

PaccmaTpuBaTh npuMepsbl NPoOLECCOB U ABJIEHM I

U3 pealIbHOM KU3HU, WJUTIOCTPUPYIOIINE U3MEHEHNE

B apuU(PMETUYECKON POrpeccuu, B reOMETPUIECKOMN
nporpeccun; n300paxaTb COOTBETCTBYIOLIUE 3aBUCUMOCTH
rpaduvecKH.

Pematsb 3aga4u, CBS3aHHbBIE C YUCIOBBIMH
MOCTIEIOBATEIbHOCTSIMU, B TOM YHCIIE 3a/1a4U U3 PeaTbHON
KU3HU C UCIIOIb30BaHNEM ITU(POBBIX TEXHOIOTHIA
(9TIEKTPOHHBIX TAOJHIL, TPAdUIECKOr0 KATBKYIATOpA U T.I1.).
Pemarp 3a1aun Ha CJIOKHBIE TPOLIEHTHI, B TOM YHUCIIE
3a71aui U3 peasibHOM MPAKTUKHU (C MUCITIO0JIb30BAHUEM
KaJIbKYJISITOPA).

3HAKOMHTBHCH € HCTOPHMEH Pa3BUTHS MAaTEMAaTUKH

[loBTOpeHue, 06001IEeH e,
CHUCTEMaTH3allis 3HAHUH

18

Yucaa u
BbIUMCJIeHUs (3aI1Ch,
CpaBHEHUE, ICUCTBUS
C IEUCTBUTEIbHEIMU
YHCJIaMU, YUCIIOBasI
npsiMast; IPOLICHTHI,
OTHOIIICHMS,
MPOMNOPLINH;

OnepupoBaTh NOHATHAMM: MHOXECTBO, IIOJMHOKECTBO,
OIlEpaLY HaJ MHOXKECTBAMHU; UCIOJIb30BATh IpapuuecKoe
MIPE/ICTABIIEHNE MHOXKECTB JIJI1 OIUCAHUS PEAIbHBIX
MIPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3a7a4 U3 IPYrux
y4€OHBIX TPEMETOB.

AKTYaJIU3UPOBATH TEPMUHOJIOTMI0 1 OCHOBHbIE
NAeHCTBHUS, CBSI3AHHBIE ¢ YMCJIAMM: HATYPAILHOE YHCJIO,
IIPOCTOE U COCTABHOE YMCIIA, AEIIMMOCTh HATypalbHBIX
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OKpYTJICHHE,
npuOIMKEHUE,
OIICHKA; peIlIeHne
TEKCTOBBIX 3a/1a4

quces, IPU3HAKU JENUMOCTH, LEN0E YUCII0, MOYJIb YUCIIA,
OOBIKHOBEHHAs U JIECATUYHAS APOOU, CTaHIaPTHBINA BU]T
qyucia, apupMETHIECKUN KBAJPaTHBIN KOPEHb.
BbINOJIHATH 1elCTBUSI, CDABHUBATH U YIIOPSAA04YUBATH

apu(MeTn4ecKuM YKCIIa, IPEICTABIATh YUCIIA HA KOOPIUHATHON IIPSIMO,
CI0CO0OM) OKPYTJIATh YHCIA; BHINOJIHATH MPUKUAKY U OLEHKY
pe3yJbTaTa BBIYMCICHUH.
Pematp TekcTOBBIC 320291 apUPMETUUECKUM CITIOCOOOM.
Pematp npakTyeckue 3a1a4u, CoIEpKaIUE MPOLIEHTHI,
JI0JIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpEMSI — PACCTOSIHHUE, [IEHA — KOJIWYECTBO — CTOMMOCTb,
00BEM paboOThl — BpeMsI — MPOU3BOJUTEIBHOCTH TPY/A.
Pa30uparsb peanbHbIe )KU3HEHHBIC CUTYAllWH,
(popmyTUpoOBaTH UX HA SA3bIKE MATEMATUKH,
HAXOAUTH PELICHUE, IPUMEHSS MaTEMaTUYECKHUN armapar,
HHTEPNPETUPOBATH PE3YNIbTAT
AJireOpaunyveckue OnepupoBathb NOHATUSIMM: CTEIIEHb C LEIbIM
BBIPaKeHHS nokaszaTesieM, apu(pMeTHyecKuil KBapaTHbII KOPEHbD,
(npeobOpa3oBanue MHOTOYJIeH, anredpandeckas 1poob, TOXKIECTBO.
anreOpanyecKux BbINOTHATH OCHOBHBIE JeHCTBHSA: BBIIIOJIHATH PAaCUEThI
BBIPAYKEHUH, o opmynam, mpeodpa3oBLIBATH LIEIbIe, APOOHO-
JOITYyCTUMBIE paLMOHAJIbHBIE BBIPAKEHUS U BBIPAKEHUS C KOPHAMU,
3HAYCHMUS]) pEaIM30BBIBATH PA3JI0KEHUE MHOTOWJIEHA HA MHOXKHUTEIH,

B TOM YHCJIE C UCIOJIb30BAHUEM (POPMYJT Pa3HOCTH
KBaJpaTOB U KBaJIpaTa CyMMBbI U Pa3HOCTH; HAXOJUTh
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JIONyCTUMBbIE 3HAUEHHUS [IEPEMEHHBIX JUI JPOOHO-
palMOHAIbHBIX BBIPAXKEHUN, KOPHEM.

MopnesmpoBaTth ¢ TOMOIIBIO (POPMYJI pEAJIBHBIE POLIECCHI
U SIBJICHUS

DOyHKIUU
(moctpoenue,
CBOMCTBA U3Y4YEHHBIX
dynxumi;
rpadudecKoe pereHue
YPaBHEHHUH U UX
CUCTEM)

OnepupoBath noHsiTusiMu: QyHKIH, TpaduK QYHKIINH,
HYJU (QYHKIMH, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
MPOMEXYTKH BO3pacTaHus, yObIBaHHsI, HAUOOJbIIIEE U
HauMEHbIlIee 3HaYCHUS] PYHKIIHH.

AHa/IM3MPOBATh, CPABHUBATH, 00CYKAaTh CBOWCTBA
GyHKIM, CTPOMTH UX TpaduKH.

OmnepupoBaTh NOHATHSIMM: IIPSIMas IPOIIOPLIMOHAIIBHOCTb,
oOpaTHasi IPONOPUUOHAIBHOCTb, TUHEHHAs (PYHKIIHS,
KBajapaTu4Has QyHKIUS, mapadoia, runepoona.
Hcnonb3oBaTh rpapuKu I ONPEACIIEHUS] CBOMCTB,
ITPOLIECCOB M 3aBUCUMOCTEH, JIJISl PEMICHUS 3a1a4 U3 IPYrux
y4eOHBIX MPEAMETOB U peabHON KU3HU; MOAEJITUPOBATH

C MOMOILBIO IPah)UKOB peasibHbIE MTPOLIECCHI U SBICHMUSL.
Bripaxars ¢gopMyIaMu 3aBUCUMOCTH MEXIY BEIUIUHAMHU

OBUIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102
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OEJIEPAJIBHAS PABOYAS IIPOI'PAMMA YYHEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KITACCAX

HOACHUTEJIBHASA 3AIIMCKA

I'eomerpust Kak OIMH M3 OCHOBHBIX Pa3J€JIOB IIKOJbHOW MAaTEMAaTUKU, UMEHOLINN
CBOCH I1eIbI0 O0ECIEYNTh M3yYEHUE CBOMCTB W pa3sMepoB (PUTYp, WX OTHOLIECHUW H
B3aMMHOE PACIHOJIOKEHUE, OMUPACTCS Ha JOTHYECKYI0, JI0KA3aTeIbHYI0 JIMHUIO.
[leHHOCTh W3Y4YEHHS] TEOMETPUUM Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
3aKJII0YAeTCs B TOM, YTO OOYYAIOIIMICS YYUTCA TPOBOJIUTH JOKa3aTeIbHBIC
paccyXAeHusl, CTPOUTh JIOTUYECKUE YMOB3AKIKOUYEHHUS, JOKa3blBaTh HWCTUHHbBIC
YTBEPKACHUST WM CTPOUTh KOHTPIOPUMEPBI K JIOKHBIM, MPOBOAUTH PACCYKIACHUS
«OT TPOTHUBHOIO», OTJIMYATh CBOWMCTBA OT MPHU3HAKOB, (OPMYIMPOBATH OOpaTHBIE
YTBEPKICHUSI.

BTOpoil 1EHHOCTBIO H3Yy4EHHUSI T€OMETPUM SIBIISIETCS HCIIOJb30BaHUE €€ Kak
WHCTPYMEHTA MpPU PEIICHUU KaK MaTEMAaTHYECKUX, TaK W MPAKTUYECKUX 3aj]ad,
BCTPEUAIOIINXCA B peasibHON >ku3HU. OOydaromuics J0HKEH HAyYUThCS OMPEICITUTh
reOMEeTpUYECKyI0 (UTypy, ONMUCATh CIOBAMH JIaHHBIA 4EepTEX WM PUCYHOK, HAWUTU
IUJIONIa/Ib 3€MEJIbHOIO Y4YacTKa, pacCUUTaTh HEOOXOAMMYIO JIMHY ONTOBOJIOKOHHOI'O
kabens uiaum TpeOyemble pa3Mepbl Tapaxka Uisi aBTOMOOWIIA. DTOMY COOTBETCTBYET
BTOpasi, BBIUUCIWTENIbHAS JIMHUS B W3y4eHUU reoMerpuu. Ilpm pemenun 3amay
MPAKTUUYECKOTO XapakTepa OOy4YaroIIUNCS YUYUTCS CTPOUTh MaTeMaTUYeCKUE MOJENU
peanbHBIX KU3HEHHBIX CUTYyaIlui, TPOBOJIUTh BBIUUCICHUS M OLICHUBATH aJICKBATHOCTh
MOJIYYEHHOTO PE3YJIbTaTa.

KpaitHe BaxHO mOAYEPKUBATH CBSI3U TEOMETPUU C APYTUMHU y4e€OHBIMU
npeIMeTaMu, MOTUBUPOBATh HUCIOJb30BAaTh OINPEACIICHUS] T€OMETPUUECKUX (QUryp U
MOHATUH, TEMOHCTPUPOBATh MPUMEHEHHUE MOJTYYCHHBIX YMEHUN B (PU3UKE U TEXHUKE.
Ot cBs3u HambOojee spko BHUAHBI B Temax «Bekrope», «Tpuronomerpuueckue
COOTHOIIEHUs», «MeTon koopaunat» u «Teopema ITudaropay.

VYyeOnblii kypc «l'eoMeTpusi» BKIIOYAET CIEAYIOIIME OCHOBHBIE Ppa3Jieiibl
cogepxanus: «I eomeTpuueckue GUTyphl U UX CBOMCTBaY, «/3MepeHne reoMeTpruuecKux
BEIIMUMH», «JeKapTOBBI KOOpPAWHATBI Ha TUIOCKOCTW», «BeKTopsl», «JIBrkeHHs
I0cKOCTHY, «IIpeobpazoBanus mogo0us .

OOmiee 4YuCIO YacoB, PEKOMEHJOBAHHBIX I HM3Y4YEHUS Y4eOHOro Kypca
«I'eometrpusi», — 204 yaca: B 7 kiacce — 68 yacoB (2 vaca B HeIel0), B 8§ kiacce —
68 yacoB (2 Jaca B Heneno), B 9 kimacce — 68 yacos (2 4aca B HEJIEIIO).
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COILEPKAHUE OBYUEHUSA
7 KIIACC

HavanpHble moHsaTHsA reomerpun. Touka, npsimast, OTpe3oK, Jiyd. Yroi. Buasl yrios.
BeprukanpHble W CMeXHbIE Yribl. buccektpuca yrna. JlomaHas, MHOTOYTOJbHUK.
[lapamienbHOCTh ¥ NEPHEHAUKYISAPHOCTD IIPSMBIX.

Cummerpuunbie (urypel. OCHOBHBIE CBOWMCTBA OCEBOM cuMMmeTpuu. lIpumepbl
CUMMETPHUH B OKPYKAOIIEM MHUPE.

OCHOBHBIE ITOCTPOEHUS C TOMOLIBIO LHUPKYJIS U JUHEHKH. TpeyroabHuK. BricoTa,
MeanaHa, OMCCeKTpuca, UX CBOMCTBA.

PaBHOOEIpEHHBII 1 paBHOCTOPOHHUM TPeYroiabHUKU. HepaBeHCTBO TpeyroiabHHUKA.

CBoiicTBa M TpPU3HAKK PABHOOEIPEHHOrO TpeyrojbHuKa. [IpM3Haku paBeHCTBa
TPEYT OJIbHUKOB.

CpolicTBa M NpHU3HAKM NapaUienbHBIX NpsAMbIX. CyMMma YIVIOB TpEyroJibHHUKA.
BuenHue yrisl TpeyrojJpHHKA.

[IpsmoyroyibHbI  TpeyrosbHUK.  CBOHCTBO  MEAHMAaHbl  IPSIMOYTOJIBHOTO
TPEYroJIbHUKA, IPOBENEHHOM K rumoreHyse. [Ipu3Haku paBeHCTBA IPSIMOYTOJIBHBIX
TPEYTOIBHUKOB. [ IpsIMOYTrOaBHBIN TpEYronbHUK C yriaoM B 30°.

HepaBencTBa B reoMeTrpun: HEPAaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 O0JIbILIEM Y€ U 00JIbIIeH CTOPOHE TpeyroyibHUKA. [lepnenaukysip
Y HAaKJIOHHAs.

I'eomeTprueckoe MecTo TOUEK. buccekTpuca yria U CepeIuHHbIA EPIEHANKYISAP
K OTPE3KYy KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M KpPYT, XOpJa U JUaMEeTp, UX CBOMCTBa. B3anMmHoe pacnosoxxeHue
OKpykHOCTH M mpsMon. KacarenbHasg M cekymas K OKpPYKHOCTH. OKpyKHOCTB,
BIIMCaHHAas B yroJl. BnucanHast ¥ onvcaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIIACC

YereipéxyronpHuku. llapamienorpamMm, €ro npu3HaKd M CBOWCTBA. YacTHbIE
cllydau MapaijiesiorpaMmMoB (PSIMOYTOJIbHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpanenusi, paBHOOOKast Tparnemus, e€ cBoiicTBa U npu3Haku. [IpsamoyronapHas Tpanemus.

Meron yaBoeHnust meauansl. LlenTpanbHas cummerpusi. Teopema @aneca u Teopema
O NMPONOPLHMOHAIBHBIX OTPE3KaX.

CpenHue MMHAM TPEYroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHuUKa.

[Tomobue TpeyrosbHUKOB, Koddduiment mnomodus. [lpusHaku nogoOus
TpeyrojJbHUKOB. [IpruMeHenre nogo0us npyu peleHuy MPaKTUYECKUX 3a1ad.

CpoiictBa momaaet reomerpuueckux ¢Guryp. Dopmynsl ans  muomanu
TpeyrojibHUKA, MapajenorpaMma, pomOa u Tpaneuun. OTHOILIEHUE TUIOMIACH
MoA00HBIX QUryp.

Brruncienue 1iomanein TPEYrodbHUKOB M MHOTOYIOJBHMKOB HA KJIETYATOU
Oymare.

69



®denepanpHas pabovas mporpamMma | Matematuka. 5—9 kiaccel (0a30BbIl YPOBEHB)

Teopema Iludaropa. Ilpumenenue Teopembl I[ludaropa npu pemreHun
MPAKTUYECKUX 3a7a4.

CuHyc, KOCHMHYC, TaHI€HC OCTpPOro YyIjia MpSMOYTOJbHOIO TPEYrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMETpuYeckue (PYHKIUU YIJIOB
B 30°,45° u 60°.

BrincanHble M LIEHTpaNbHBIE YIJIbI, YIOJ MEXKAY KacaTelbHOW W XOpIOW. Y TIJIb
MEXY XOpAaMH U CEKYIIMMU. BriMCaHHbIE U ONMCAaHHbBIC YETBIPEXYTOJIbHUKU. B3anmMHoe
pacrnoyiokeHre ABYyX OKpyxkHocTeil. Kacanue okpyxnocrei. OOmme kacareiabHble K

JBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, Tanrerc yriao ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOX1eCTBO. DOPMYyIIBI IPUBEICHHUS.

Pewmenne TtpeyrompHuKOB. TeopemMa KOCHHYCOB M TE€OpeEMa CHUHYCOB. Perienue
MPAKTUYECKUX 337a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

IIpeobpazoBanue nogobus. IlogoOre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IPOM3BEACHUM OTPE3KOB XOPHA, TEOPEMBI O NMPOU3BENCHHH OTPE3KOB
CEKYILHX, TEOpEMA O KBaJpaTe KacaTeJIbHOM.

BekTop, nnuHa (MOIyNb) BEKTOpa, COHAMPABIEHHBIE BEKTOPBI, TPOTHUBOIOIOKHO
HaIIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluy
HaJ BeKTopamMu. Pa3znoxkeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunater  BekTopa.  CkalsipHOE  INPOU3BEAEHUE  BEKTOPOB, IPUMEHEHHUE
JUTSL HAXOXKJICHUSI IJTUH U YTJIOB.

JlekapToBbl KOOpPAMHATBHI HA IUIOCKOCTH. YPaBHEHUS MPIMONM U OKPYKHOCTH
B KOOpAMHATaX, MEPECEUYCHHE OKPYXKHOCTEH M MpsAMbIX. MeTol KOOpAMHAT U €ro
IPUMEHEHUE.

IIpaBuibHBIE MHOTOYTOJIBHUKH. J{JIMHA OKPYXKHOCTH. I 'pagycHas u paguaHHas Mepa
yIJla, BBIYMCIIEHUE JUIMH AYT OKpyKHOCcTeu. [nomane kpyra, cekropa, CEermMeHra.

JIBMKEHHsI IUIOCKOCTM U BHYTPEHHHE CUMMETpUM (uUryp (31eMeHTapHbIE
npeactaienus). [lapannensusiii nepenoc. [ToBopor.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS IMPOTpaMMBI Y4eOHOTO Kypca K KOHITY
oOyueHus B 7 Kiacce:

Pacno3naBath u3ydeHHBIE T'€OMETpPHYECKHUE (DUTYpBI, OMPEICNsITh UX B3aUMHOE
pacnoyioeHue, u300pakaTb TreoMeTpuyeckue (Urypnl, BBITIOJHATH  UYEPTEKHU
[0 YCJOBHUIO 3ajaydd. M3MmepsATs JMHEWHBIE W YIJIOBbIE BEJIMYWHBI. Pemars 3amauun
Ha BBIUMCJICHUE JIJTMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenath rpyOyI0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMUYUH MPEIMETOB B pEaIbHOM
JKU3HHU, pa3MEpoOB TMPUPOJHBIX OOBEKTOB. PaznmyaTe pa3mepbl 3TUX OOBEKTOB
I10 TIOPSIAKY BEJTUYUHBI.
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CTpouTh 4epTeKU K T€OMETPUUECKUM 33/1a4aM.

[Tonp30BaThCs IpU3HAKAMU PAaBEHCTBA TPEYTOJIbHUKOB, UCIIOIb30BaTh IIPU3HAKHU U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a]1a4.

[IpoBOIUTE JIOTMYECKUE PACCYXKIACHHUS C HCIOJB30BAHUEM T'E€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThCsi MpU3HAKAMU  PABEHCTBA  MPSAMOYTOJbHBIX  TPEYrOJIbHUKOB,
CBOMCTBOM MEJIMaHbl, MPOBEAEHHOW K THIIOTEHY3€ NPSAMOYIOJBHOIO TPEYrOJIbHUKA,
B PELICHUU F€OMETPUUYECKUX 3a1a4.

OnpenensTe MapauIeIbHOCTh TMPSMBIX C TMOMOIIBIO YTJIOB, KOTOpbIe 00pa3yer
C HUMHU cekymas. OmnpenensTh NapauieNbHOCTh MPSMBIX C TOMOIIBIO PaBEHCTBA
pPaCCTOAHUN OT TOYEK OAHOM MPSIMOU O TOYEK APYTrOX MPSIMOU.

Pemrars 3amaun Ha kierdaroi Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOJUTh YMCIOBbIE M OyKBEHHbIE 3HAUYEHHS YTJIOB
B TEOMETPUYECKHUX 3a/1adyax C HCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB M
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX TMPH TEPECCUCHUU JBYX
MapajyIeIbHbBIX IPSIMBIX CEKYIIECH. Pelars npakTHYECKUE 3a/1a4i Ha HAXOXKJCHHUE YIJIOB.

Bnagerp mNOHSATHEM TEOMETPUYECKOTO MECTa TOYEK. YMETh ONPEAeNsTh
OMCCEKTPHUCY YIJla U CEPEIMHHBIN MEPIEHIUKYISP K OTPE3KY KaK TEOMETPUUECKUE MECTA
TOYEK.

@opMynupoBaTh OIPEACICHUS OKPYKHOCTM M Kpyra, XOpAbl W JUaMeTpa
OKPY)KHOCTH, TIOJIb30BATbCS KX CBOWCTBAMHU. YMETh IPUMEHATh OTH CBOMCTBA
MIpY PEUICHUH 33/1a4.

BrnaneTts noHsATHEM OMMCAHHOW OKOJIO TPEYT OJbHUKA OKPYKHOCTH, YMETh HAXOUTh
e¢ ueHtp. I[lomp3oBaThcsi pakTaMu O TOM, YTO OHUCCEKTPUCHI YIJIOB TPEYroJbHUKA
MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, UTO CEPEIUHHBIE MEPIEHAUKYIIAPbI K CTOPOHAM
TPEYTrOJIbHUKA [TEPECEKAKOTCS B OJHOM TOYKE.

Bnagerp mnoHsATHEM KacaTelbHOM K OKPYKHOCTH, TOJIb30BaTbCSl TEOPEMOU
0 MNEPHEHUKYJISIPHOCTH KacaTeIbHOU U painyca, TPOBEAEHHOTO K TOYKE KACAHUS.

[Tonp30BaThCsl MPOCTEUIIMMU T€OMETPUUYECKMMHU HEPABEHCTBAMM, IMOHUMATh HX
MPAKTUYECKUNA CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKHE IMOCTPOCHUS C MOMOIIBIO IUPKYIA U
JIMHEWKH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUS MPOTPaMMBI Y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

Pacnio3snaBath OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, UX JJIEMEHTHI, ITOJIb30BATHCS
UX CBOMCTBAMMU IIPH PELICHUN T€OMETPUUYECKUX 3a1a4.

IIpuMeHsATh CBOMCTBA TOYKM IEPECEUEHUs MEIUaH TPEYroJbHUKa (LEHTpa Macc)
B PEIICHUU 33/1a4.

Brnaners moHATHEM cpeqHEN JMHUM TPEYrOJbHHUKA M TPAICLIMH, NMPUMEHATh HUX
CBOMCTBA IIpU pelIeHUU reoMerpuueckux 3anad. [lomp3oBatbesa teopemont Paneca
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U TEOpPEeMOM O TWPOIMOPLUMOHAIBHBIX OTpE3KaxX, NPUMEHSATh UX I pPelIeHUs
MPaKTHYECKUX 3a]1a4.

[IpuMeHsATh TpU3HAKU TMOJO00US TPEYrOJbHUKOB B PEHICHUM TE€OMETPUUYECKUX
3ajad.

[Tons3oBathesi TeopeMoit Iludaropa myist  pemieHuss TEOMETPUUECKUX U
npakTUUecKkux 3agad. CTpouTh MaTeMaTHYECKYI0 MOJIeNIb B IMPAKTUYECKUX 3ajadax,
CaMOCTOSITEIBHO JI€JIaTh YEPTEXK U HAXOJIUTh COOTBETCTBYIOIINUE JJIUHBI.

Bnaners NoHATUSMU CHHYCA, KOCHHYCA ¥ TAHT€HCA OCTPOrO YIiia IpsiMOYrOJIbHOTO
TpeyroiabHuKa. [10J1b30BaThCsi STUMH MOHITUSMHU JIJIs1 PEIICHUS MPAKTUYECKUX 3a]1ay.

Boraucnsats  (pa3nmuuHbIMU - cioco0aMu) TUTOMIAAbh TPEYroJbHUKA | TUIOMIAIH
MHOTOYTOJIbHBIX (pUryp (MOJB3YSACh, TNIe HEOOXOAUMO, KAIbKyIATOpOoM). [IpumeHsTh
MOJIYYCHHbIE YMEHHS B IPAKTUUYECKUX 3a7adax.

Brangers NMOHATHAMM BIMCAHHOTO M LEHTPAJIBLHOIO YIJIa, UCIOJIb30BaTh TEOPEMBI
O BIHMCAHHBIX yriax, yriiax Mexay XopJaMu (CeKyIIMMU) U yrie MexIy KacaTelbHOl 1
XOp0H TIPH PEIICHUN T€OMETPUUECKUX 3a/1a4.

Brnanerp mMOHATHEM ONHCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHSITh CBOMCTBA
OMHUCAHHOTO YETHIPEXYTOJIbHUKA MPU PEIICHUU 3a]1a4.

[TpuMeHsTh MOTyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTUYECKUE MOJICIIN
U1 3alad  peajlbHOM JKU3HU M NPOBOJUTH COOTBETCTBYIOIIME BBIYMCIICHUS
C TpUMEHEHHWEM TMOoJ00usI W TPUTOHOMETpUH (TOJB3YSACh, TJ€ HEOOXOIUMO,
KaJIbKYJISATOPOM).

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUS MPOTrpaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 9 Kiacce:

3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMH OCTPBIX YIJOB, HAXOAUTh C UX MOMOIIBIO
pa3M4YHbIE 3JIEMEHTHI MPSMOYTOJIBHOIO TPEYTrOJIbHUKA («PELIEHUE MPSMOYIOJIbHBIX
TPEYroiabHUKOBY). HaxomuTs (C NOMONIIBIO KalbKYJISITOpA) JJIMHBI W YIJIBI
JUTS HETAOJIMYHBIX 3HAUCHUH.

[Tonmp30BaThcst  (opMylnaMu TPHUBEIECHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM  JJII HAXOXKJEHUS COOTHOIIEHHH MEXAY TPUTOHOMETPUUYECKUMHU
BEIIMYMHAMU.

Hcnonbs30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB [UIsl HaXOXKIEHUS pPa3IUYHbIX
AJIIEMEHTOB TPEYroJbHUKA («PEUIEHUE TPEYTOJbHUKOBY), IPUMEHSITh UX MPU PEIICHUH
TEOMETPUYECKHUX 3a/a4.

Brnagets noHsTHSMH NpeoOpa3oBaHUs MOAOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX (uryp. Iloas3oBarbest cBOMCTBaMU MOJ00MSI MTPOU3BOJIBHBIX (DUTYDP, YMETH
BBIUMCIISITH AJIMHBI M HAXOAUTD YTJIbl y TOJ00HBIX (puryp. [IpumeHsTh cBoiicTBa mogo0us
B IMPAaKTUYECKUX 3aJadyax. YMETb MPUBOJUTH MPUMEPHI MOAOOHBIX  (UTYD
B OKPYXAIOILEM MUDE.

[Tonp30BaThCs TEOpEMaMHM O IPOU3BEACHHHM OTPE3KOB XOpA, O IPOU3BEIACHHU
OTPE3KOB CEKYIIHX, O KBAAPATE KacaTeJIbHOM.
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[Tonb3oBaThCsl BEKTOpAaMU, MOHUMATh WX T€OMETPUUECKUN U (PU3UYECKHUI CMBICI,
OPUMEHATh MX B PELUICHUM TE€OMETpUYECKUX U (usnueckux 3anad. [lpumeHaTs
CKaJIIPHOE MPOM3BEICHNE BEKTOPOB JJIsI HAXOXKICHUS JJIMH U YTJIOB.

[Tonmp30BaThCS METOAOM KOOPJAWHAT HA IJIOCKOCTH, MPUMEHATH €r0 B PEIICHUU
TEOMETPUYECKUX U MPAKTUYECKHUX 3a7ad.

Brnagers moHATHSMH TPaBUILHOT'O MHOTOYTOJBHUKA, TTMHBI OKPYKHOCTH, JUTAHBI
JyTH OKPY>KHOCTH U PaTUaHHON MEpbl yria, YMETh BBIYUCIATH IUIONIAAb KPyra U €ro
yacted. [IpuMeHsATh nosyyeHHbIe YMEHUS B IPAKTUUYECKUX 3ajjauax.

HaxoauTe ocu (W1 1IEHTPBI) CUMMETpUH (PUTYp, TPUMEHSThH IBMKCHUS TNIOCKOCTH
B [IPOCTENIINX CIIyYasiX.

[IpuMeHsTh MOoTy4YeHHbIC 3HAHUS HA MPAKTHKE — CTPOUTh MAaTEMATUYECKUE MOJIENU
JUISL  3a7ad  peajbHOW JKU3HM M MPOBOAUTH COOTBETCTBYIOLIME BBIYMCIICHUS
C NpPUMEHEHUEM TMOA00US U TPUTOHOMETPUUECKUX (QYHKUUNA (MONb3YyACh, TliE
HE0O0XO0IUMO, KAJIbKYJIITOPOM ).
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KJIIACC

HaunmenoBanue paznena |KonnuecTBo OcHoBHOE OcHOBHBIE BUJIBI JEATETLHOCTH 00YyUYarOIIUXCs

(Tembl) Kypca 4acoB COZICp)KaHUE
[Ipocrenmme 14 [Ipocrenmme DopMyJIMPOBATH OCHOBHBIC IIOHATHUSA U OIPEIICIICHUS.
TEOMETPUIECKHE (DPUTYPHI U r€OMETPUUYECKHUE Pacno3naBaTh U3yueHHBIE TEOMETPUIECKUE QUTYPBI,
UX CBOMCTBA. M3MepeHue OOBEKTHI. onpeaeJsTh UX B3aHMHOE PACIIOJI0KEHUE, BHINOJIHATH
FeOMETPUYECKUX BEITUYUH MHOroyroJyipHUK, YepTEXK 110 YCIOBUIO 3a1a4M.
JIOMaHasl. IIpoBoauTh NPOCTEUIIINE TOCTPOEHHUS C TTOMOIIBIO LIUPKYJIS

CMmexHbIE U
BEPTUKAJILHBIC YTIIHI.
Pabora

C MPOCTEUIIUMU
JepTeKaMHu.
N3Mepenne mmHENHBIX
Y YIJIOBBIX BEJIMYMH,
BBIYHCIICHHUE OTPE3KOB
U yIJIOB

Y JIMHEUKU.

HN3mepsATh JIMHENHBIE U YIJIOBBIE BEJIMYMHBI T€OMETPUYECKHUX
U TIPAKTUYECKUX OOBEKTOB.

Onpenensith «Ha rias» pa3Mepbl pealibHbIX 00BEKTOB,
NPOBOAUTH IPYOYIO OLIEHKY UX Pa3MEpOB.

PemaTh 3a1a4n Ha BBIYKCIIEHUE JUIMH OTPE3KOB U BEJIMYUH
YTJIOB.

Pemarhb 3a1aun Ha B3aMMHOE PACIIONI0KEHUE
reoOMeTpUYECKUuX QUryp.

IIpoBoauTh KIacCUPUKAIUIO YIIIOB, BBIYUCIATH
JMHENHBIE U YTIIOBbIE BEIMYMHBI, POBOAUTH
HE00XOAMMBIE J1I0Ka3aTeIbHbIE PACCYKICHUS.
3HAKOMHTBHCH € HCTOPHEH PAa3BUTHS T€OMETPUH

TpeyroJbHUKU

22

ITonsTHe 0 paBHBIX
TpeyroJIbHUKax U

Pacno3HaBaTh napbl paBHBIX TPEYTOJIbHUKOB Ha TOTOBBIX
yeprexax (C yKa3aHHeM IPU3HAKOB).
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MIEPBUYHBIC
MIPE/ICTaBIICHUS

0 paBHBIX (purypax.
Tpu npusHaka
paBEeHCTBA

TPEYT OJbHHUKOB.
[Ipu3naku paBeHCTBa
IPSIMOYTOJIbHBIX
TPEYroJbHUKOB.
CBOICTBO MeIMaHbI
IPSIMOYTOJIEHOT O
TPEYTOJIbHHKA,
MIPOBEIEHHOMN

K TUIIOTEHY3E.
PaBHOOEApeHHbIC U
PaBHOCTOPOHHHE
TPEYT OJbHUKH.
IIpusHakuy u cBOMCTBA
PaBHOOEAPEHHOTO
TPEeYroJibHUKA.
Hepasencrsa

B T€OMETPUH.
[IpssMOyTONIBHBIN
TPEYrOJIbHUK C YTJIOM
B 30°

BoiBoauTh criefcTBUS (PAaBEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJLHUKOB.
®opMyJIUPOBATH ONPEICIICHUS: OCTPOYTOJILHOTO,
TYOYTOJIbHOTO, IPSIMOYT OJIBHOT0, PAaBHOOCAPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIHLHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeaHbl TPEYrOJIbHUKA; CEPEIMHHOTO MePICHANKYIISIpa
OTpe3Ka; IePUMETpa TPEYTroJbHUKA.

D opMyJIHPOBATH CBOWCTBA U MPU3HAKU PAaBHOOCIPEHHOT'O
TPEYroJIbHHUKA.

CTpouTh 4epTEKH, pemaTh 3a1a4M C TTIOMOIIIBIO
HAXO0XJICHUS PABHBIX TPECYTOJHLHUKOB.

IIpuMeHATHL TPU3HAKKU PABEHCTBA IPSIMOYTOJILHBIX
TPEYrOJIbLHUKOB B 3a/1aUax.

Hcnoab3oBaTh U(POBHIC PECYPCHI AJIS1 HCCIe10BAHUS
CBOMCTB H3y4aeMbIX (puryp.

3HAKOMMTBHCA ¢ UCTOPHEH Pa3BUTHS TCOMETPUH
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[lapaienbHbIe IPAMBIE, 14 [lapannenbHeie ®opMyJIMPOBATH NOHATHE ITAPATIICIBHBIX MPSMBIX,
CyMMa yTJIOB TPEYr OJIbHUKA IIpsAMBIE, UX CBOMCTBA. | HAXOAMTH IIPAKTUYECKUE IIPUMEPHI.
Hakpecr nexamue, N3yuaTs cBOMCTBA YIII0B, 00pa30BaHHBIX MPH MEPECEUCHUN
COOTBETCTBEHHBIE U napajjielbHbIX IpsAMBIX cexyuien. IlpoBoauTs
OIHOCTOPOHHME YIJIbl, | JA0KAa3aTeJbCTBA NAPALUICIBHOCTU IBYX MPSIMBIX C IIOMOLIBIO
o0pa3oBaHHbIE YIJI0B, 00pa30BaHHBIX MPHU NEPECEUECHUHU ITUX MPSMBIX
IIPY MIEPECCUECHUN TPEThEU MPAMOM.
napajuIeIbHbIX BpI4uCaSTh CyMMY YIJI0B TPEYTOJIBHUKA U MHOTOYTOJIbHHKA.
IPSIMBIX CEKYIIEH). Haxoautsb yncioBbie 1 OyKBEHHbIC 3HAUCHUSI YTIIOB
IIpu3Hax B F€OMETPUUECKHUX 33/1a4aX C UCIIOIb30BAHUEM TEOPEM
IapajuIeIbHOCTH 0 CYMME€ YI'JIOB TPEYI'OJIbHUKA U MHOTOYT OJIbHHKA.
MPSAMBIX YEPE3 3HAKOMMTBHCH € HCTOPHEH PAa3BUTHS T€OMETPUH
PaBEHCTBO PACCTOSHUM
OT TOYEK OJHOMN
MPSAMOM O BTOPOU
MPSIMOM.
CymmMma yrnos
TPEYT OJIbHUKA.
BHemnue yrist
TPEYrOJIbHUKA
OKpYy>KHOCTb U KpYT. 14 OKpyXHOCTB, XopHa u | DOpMyJTHPOBATH ONpPeesIeHHsl. OKPYKHOCTH, XOPbI,
['eomeTpruueckue IUaMETp UX CBOMCTBA. | JUaMETpa U KacaTelbHOU K OKpyKHOCTH. M3y4aTh ux
[IOCTPOEHHUS KacarenpHas CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEKHU.
K OKPY>KHOCTH. HccaenoBarp, B TOM 4KUCIIE HCIOJAB3YH HU(PPOBLIE
OKpy»XHOCTB, pecypcehl: OKPYKHOCTb, BIIMCAHHYIO B YIOJI; LIEHTP

BIIMCaHHAs B YI'OJI.

OKpPY>KHOCTH, BIMCAaHHOW B YT OJI; pABEHCTBO OTPE3KOB
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[TonsaTtue o I'MT,
MIPUMEHEHUE

B 3a/1a4ax.
buccekrpuca u
CEepEIMHHBIN
MIePIEHIUKYJIISP
KaK TEOMETPUYECKHUE
MECTa TOYEK.
OKpyXHOCTb,
OMMCAaHHAsA OKOJIO
TPEYroJIbHUKA.
OKpyXHOCTB,
BIMICAHHAS

B TPEYT OJIbHUK.
IIpocrenmme
3a/1auu

Ha MOCTPOCHHE

KacaTelabHBIX.
HUcnoab3oBarb Metoa ' MT 1151 1oKazaresbCTBa TEOPEM

0 MepeceuyeHUH OMCCEKTPHUC YTIJIOB TPEYTOJbHHUKA U
CEpPEIMHHBIX MEPIEHAUKYIISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoupo I'MT.

OBJaaeBaTh NOHATHSMH BIIMCAHHON M ONMCAHHOMN
OKPYXKHOCTEU TPEYTOJIbHUKA, HAXOAUTh LIEHTPHI 3TUX
OKPYXHOCTEU.

Pemats OCHOBHBIE 32/1a4M HA MOCTPOCHME: yIJjia, PABHOTO
JTAHHOMY; CEPEAMHHOTO MEPIICHANKYIAPA TAHHOTO OTPE3Ka;
IPSAMOM, MTPOXOASIIEN YEPE3 JaHHYIO TOUKY U
NEPHEeHIUKYIIPHON TaHHON NPSIMOiA; OMCCEKTPUCHI JTAHHOTO
yIJ1a; TPEYTOJIbHUKOB

10 Pa3JIMYHbIM 3JIEMEHTaM.

3HAKOMHUTBHCS ¢ UCTOPUEH PA3BUTHS TEOMETPUH

[ToBTOpenue, o6o0IIeHNE 4 [ToBTOpEHUE N Pemiare 3a1a4m Ha NOBTOPEHUE, WILTIOCTPUPYIOLINE CBSI3U
3HAHUU 00001IIeHe OCHOBHBIX | MEXKIY Pa3IMYHBIMU YacCTSIMU Kypca
NOHSATUNA W METOJIOB
Kypca 7 kiacca
OBIIEE KOJIMYECTBO 68
YACOB I10 IIPOITPAMME
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8 KNIACC
HanmenoBanue pasnena | Komuuectso OcHoBHOE OCHOBHBIE BUJIBI ICSITEIILHOCTH 00 y4arOIIUXCs
(Tembl) Kypca 4acoB coJiepKaHue

UeThIpEXYroabHUKH 12 [Tapannenorpamm, ero | M300pakaTb 1 HAXOAUTH HA YEPTEKAX
MPU3HAKU U CBOMCTBA. | YETBIPEXYTOJbHUKU PA3HBIX BUJOB U UX JIEMEHTHI.
YacTHble cnydyaun D®opMyJIMPOBATh ONpPeEAeJeHUS: TTapaIeIorpaMma,
MapasseaorpaMMoB PSIMOYTOJIbHUKA, poM0a, KBajpara, Tparnemui, paBHOOOKOH
(IpSAMOYTOJIbHUK, Tpaneunu, NpssMOyTroJIbHOW TPareunH.
pomMO, KBaapar), UX Jloka3pIBaTh U MCNOJIb30BATH NPU PeLICHUH 32124
MIPU3HAKY U CBOWMCTBA. | MPU3HAKHU M CBOMCTBA: MapauiejorpaMmma,
Tpanenus. IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpareunu, paBHOOOKOH
PaBHoOOKas u Tparenuu, NpsaMoyrojabHON TPAICIUN.
MPSIMOYTOJIbHAS IIpuMeHATH MeTO YIBOCHUS MEIUAHBI TPEYTOJIbHUKA.
Tparenuu. Hcnoab3oBaTh 1Iu(pOBLIE PECYPCHI ISl UCCIIET0BaHUS
Meron ynBoeHus CBOMCTB U3y4aeMbIX puryp.
MEIUAHBI. 3HAKOMUTBHCH C UCTOPHEN Pa3BUTHS T€OMETPUU
LentpanbHas
CUMMETPUS

Teopema daineca u Teopema 15 Teopema dDaneca u ITpoBOAMTH MOCTPOEHUS C TIOMOIIBIO IUPKYJIA U JUHEHKHU

O TIPOTIOPITUOHATILHBIX
OTpe3Kax, MoT00HBIC
TPEYrOJIbHUKHU

TeopeMa

O MPONOPIIMOHAIBHBIX
OTpe3Kax.

Cpennsis muHUs
TpEyroJibHUKA.

C UCIOIBb30BaHKe TeopeMbl Dajeca U TEOPEMBI

O MPONOPLUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPOIMIOPIIMOHATBHBIN OTPE30K.

IIpoBoauTH 10KA3aTEIBCTBO TOTO, YTO MEIUAHBI
TPEYrOJIbHUKA NIEPECEKAOTCSA B OJJHOM TOUKE, U HAXOAUTh
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Tpanenus, e€ cpenHss
JIUHUA.
[IponopumoHanbHbIE
OTpE3KHU.

Lentp macc

B TPEYTOJIbHUKE.
[ToxoOHEBIE
TpeyrojbHuku. Tpu
npuU3HaKa nogoous
TPEYT OJIbHUKOB.
[Ipumenenue
MOJ00HS

MIpY PEUICHUU
MPaKTUYECKUX 3a]1a4

CBA3b C LIEHTPOM MAcCC, HAXOAUTh OTHOIIEHUE, B KOTOPOM
MEJIMaHbI JEIATCA TOYKON UX IIEPECCUCHUS.

Haxoaurtp nonobHbIe TPEYroJbHUKM Ha TOTOBBIX YEpTEkKaX
C YKa3aHHEM COOTBETCTBYIOIIUX MPU3HAKOB MO100US.
Pematp 3aga4u Ha OJOOHBIE TPEYTOJIBHUKHU C TTIOMOILBIO
CaMOCTOSITEJILHOTO ITOCTPOEHUS YEPTEHKEN U HAXOKICHUS
OJOOHBIX TPEYrOJIbHUKOB.

IIpoBoauTh 10Ka3aTEIBCTBA C HCIIOIb30BAHUEM
IPU3HAKOB M10100MUSL.

Jloka3pIBaTh TPU MPU3HAKA 000U TPEYTOJIbHUKOB.
IIpuMeHATH [TONy4EeHHBIC 3HAHUS IPU PELICHUN
T€OMETPUYECKUX U TPAKTHYECKUX 3a/1a4.

3HAKOMMTBHCH C HCTOPHEH Pa3BUTHS T€OMETPUH

[Inomans. HaxoxxneHue
[JIOIIAJAEH TPEYTOJIbHUKOB
1 MHOTOYT'OJIbHBIX (DUTYD.
[Lnomaan mogo0HBIX puryp

14

CBolicTBa iomaaeu
r€OMETPUYECKUX
duryp.

DopMyIbl

JUIS TUIOIIA N
TPEYTroJIbHUKA,
napasjenorpaMmma,
Tparenuu.
Brruucnenue
IUIOIIAJICH CIIOMKHBIX

duryp.

OsJ1aieBaTh NEPBUYHBIMH NpeICTaABJIEHUAME 00 001Ieit
TeOopuU IIomaau (Mepsl), GopMyJIMpPOBaThH CBOMCTBA
TUTOINA T, BBIICHATh WX HATJISATHBIA CMBICIL.

BeiBoauTh (OopMYyIIBI IIJIOLIAAN MTApAJIEIOrpaMma,
TPEYroJbHUKA, TPAenu U3 GOpMYIIbI TIIOIMIATU
NpSAMOYTOJIbHUKA (KBaapara).

BoiBoauTH (DOPMYIIBI TUIOIMIAIA BBITTYKIIOTO
YEeTHIPEXYrObHUKA Yepe3 JUAroHalld U Yroj MEeXKy HUMHU.
Haxoauts mnomanu guryp, n300pak€HHBIX Ha KJI€TYaTON
Oymare, HCIOJIB30BATh pa3oreHne (GUTypbl HA YaCTH U
JOCTpanuBaHUE.
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ITnomanu gpuryp

Ha KJIeT4yaTron Oymare.
[Inomaau momoOHBIX
duryp.

3amaun

C IPAKTUYECKUM
COJIepKaAaHUEM.
Pemenue 3agau

C TIOMOII[BLI0 METO/1a
BCIIOMOT'aTE€ILHOMN
ILIOIIAH

Pa30uparb npuMepbl UCIIOIb30BAHUS BCIOMOTaTEIIbHON
IJIOLIAHU JJIsl PELLIEHUS TEOMETPUYECKUX 3a1a4.

HaxoauTth 1momaau noo0HbIX Guryp.

BbIumcasiTh MIOHIAAN Pa3IuYHbIX MHOTOYTOJIBHBIX (QUTYD.
PemaTs 3a1a4u Ha MJI0MAb C TPAKTUYECKUM
COZlEpKaHUEM

Teopema [Iugaropa n
Havajga TPUTOHOMETPUU

10

Teopema [ludaropa, u
€€ IIPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUIECKHUX
GyHKUHA OCTPOro
yriia mpsMOYTOJILHOTO
TpPEeyroJibHUKA,
TPUTOHOMETPUYECKHE
COOTHOILIEHUS

B IIPSIMOYTOJILHOM
TPEYroJbHUKE.
OcHoBHOE
TPUTOHOMETPHUIECKOE
TOXKJIECTBO

JokasbiBaTh TeopeMy [ludaropa, ucnonb3oBarh €€

B IIPAKTUYECKUX BBIUUCICHUSX.

DopMyIHPOBATH OIPEIEIICHNS] TPUTOHOMETPUUECKUX
(YHKIMNA OCTPOro yria, NpOBepPSITh UX KOPPEKTHOCTD.
BbIBOIMTBH TPUTOHOMETPUYECKHE COOTHOLICHUS

B IIPSIMOYT'OJIbHOM TPEYTOJIbHUKE.

HccnenoBars COOTHOLIEHUS MEKY CTOPOHAMH B
MPSIMOYTOJIbHBIX TPEYTOJIbHUKaX ¢ yriamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBaTh GopMysbl IpUBEIEHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOKAECTBO JJII HAXOXKICHUS
COOTHOIIEHUM MEXIY TPUTOHOMETPUUECKUMHU (PYHKIHUSIMHU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHATH MOJTydeHHbIE 3HAHUS U YMEHHUS IPU PELLICHUN
NPAKTUYECKUX 3a7ad.

3HAKOMMTBHCH C UCTOPHENH Pa3BUTHS T€OMETPUU
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YTIIIBI B OKPYKHOCTH. 13 Brucannsie n DopMyJIHPOBATH OCHOBHBIE ONPEICIICHNUS], CBA3aHHBIC
BriucaHHbIe U ONIMCaHHbIE LIEHTpaJIbHBIEC YIJIbI, C yIJlaMu B Kpyre (BIIUCAaHHBIA YroJl, HEHTPalIbHbIN yrodl).
YETBIPEX YT OJIbHUKH. YroJ MEXIy Haxoaurhb BIMCaHHBIE YIJIbI, ONAPAOIIMECS HA OAHY IYTY,
KacarenbHbie KacaTeJIbHOU U BbIYHMCJIATH YIUIBI C IIOMOILBIO TEOPEMBI O BIIMCAHHBIX
K OKpyxkHOCTH. Kacanue XOpA oM. yIilax, TEOPEMBI O BIMCAHHOM YETBIPEXYT OJIbBHUKE,
OKPYHOCTEU YTibl MeXIy TEOPEMBI O LIEHTPAIILHOM YTJIE.

XOpZaMu 1 HccnenoBarhb, B TOM YUCIIE € TOMOIIBIO ITU(POBBIX

CEKYILLIUMU. pPECYpPCOB, BIIMCAHHBIE U OIUCAHHBIE YETHIPEXYTOJIbHUKH,

Bnucannsie u BBIBOJAMTH UX CBOMCTBA U IIPU3HAKU.

OIMCaHHBIE Hcnonb30BaTh 3TH CBOMCTBA U IIPU3HAKU IIPH PELLICHUHU

YETBIPEXYT OJIbHUKH, 3a1a4

WX TIPU3HAKHU U

CBOMCTBA.

[Ipumenenue sTux

CBOMCTB

IIPU PELLICHUN

reOMETPUYECKUX

3a1ad4.

B3anmHoe

PACIIOJIOKEHUE JBYX

OKpPY>KHOCTEM, 001111e

KacaTeJIbHBIE.

Kacanue

OKPY>KHOCTEU
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[loBTOpeHue, 006001IeHNE 4 [ToBTOpEHUE PemiaTh 3a1a4M Ha MOBTOPEHUE, WILTIOCTPUPYIOIIUE CBI3H
3HAHUI OCHOBHBIX MOHATUM U | MEX]Y pa3IMYHBIMHU YacTSIMU Kypca
METOJIOB KypCcOB 7 U 8§
KJ1accoB, 0000IIIeHE
3HAHUU
OBUIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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9 KUIACC
HanmenoBanue paznena | KonuuectBo OcHoOBHOE OcHOBHBIE BUJIBI JISATEIILHOCTH 00 yJaroInuXcs
(Tembl) Kypca 4acoB coJiepKaHue

Tpuronomerpus. Teopembl 16 Onpenenenune DopMyJIMPOBATH ONPeEAEJEeHU TPUTOHOMETPUUECKHUX

KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIMH TYBIX U MPSIMBIX yIJIOB.

Penienre TpeyrojibHUKOB ¢yHkwii yriaos or 0° | BBIBOIMTE TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
10 180°. ®opmysl (c paguycoM ONMKHCAaHHOUN OKPYKHOCTH).
IIPHUBEICHHS. BoeiBoauts ¢opmyJibl 1J151 BHIYUCICHUSA TU10LAAEH
TeopeMa KOCHHYCOB, C HCITIOJB30BAHHUEM TCOPEM TPUTOHOMETPHH ((bopMyJIa
TeopeMa CHHYCOB. IJIOIIAN TPEYTOJIbHUKA YEPE3 IBE CTOPOHBI U YO MEXKTY
Pemenue HUMH, popMyIia MIOMATN YEThIPEXYTOIbLHUKA YEPE3 €ro
TPEYTrOJIbHUKOB. AUAaroHajivd U yrojl MCXKIY HI/IMI/I)
[TpakTHyeckoe PemiaTh TpeyroapHUKH.
IpUMEHEHNe PemiaTh npakTudeckue 3a1a4u, CBOIASAIINECS
JI0Ka3aHHBIX TEOPEM K HAXOXKJACHUIO PAa3JIMYHbIX JIEMEHTOB TPEYT OJIbHUKA

[IpeobpazoBanue momo0usl. 10 [TonsiTue OcBauBaTth NOHAITHE TTPeOOpPa30BaHUS TTOOOUS.

MeTpuueckue
COOTHOILIECHUS
B OKPYKHOCTH

0 Mpeodpa30BaHUM
nomoous.
COOTBETCTBEHHBIC
DJIEMEHTHI MTOTI00HBIX
duryp.

Teopema

O MPOU3BEICHUN
OTPE3KOB XOP]I,
TeopemMa

HccaenoBarh OTHOLIEHUE JIUHEHHBIX 3JIEMEHTOB QUTYD
pu Mpeodpa3oBaHuu MO00US.

HaxonuTs mpumepsl 000U B OKpYXKarolen
JIENCTBUTEIBHOCTH.

BbiBOAMTH METpHUECKHE COOTHOIICHUS MEXAY OTpe3KaMu
XOP/JI, CEKYIIUX U KacaTelIbHBIX C UCTIOIB30BAHUEM
BIIMCAHHBIX YIJIOB U NMOJAO0OHBIX TPEYTOJbHUKOB.

Pemath reomMeTpudecKue 3a/1a4u U 3a/1a4U U3 PeaTbHON
KU3HU C HCIIOJIb30BaHNEM MOTIOOHBIX TPEYTOIbHUKOB
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O MPOU3BEICHUU
OTPE3KOB CEKYIIUX,
Teopema O KBaapare
KacaTeIbHOM.
[Ipumenenue

B PEIICHUU
r€OMETPUUYECKUX
3a71a4

BekTopsl

12

Omnpenenenue
BEKTOPOB, CI0KEHUE
Y BBIYUTAHHE
BEKTOPOB,
YMHOXXEHHUE BEKTOPA
Ha YHUCJIO.
DuU3NYECKUl 1
reOMETPUYECKUI
CMBICJT BEKTOPOB.
Pasznoxenue BekTopa
10 IBYyM
HEKOJUTMHEAPHBIM
BEKTOPaM.
Koopaunatsl
BEKTOpA.

CkansipHoe
ITPOU3BECHUE
BEKTOPOB, €r0

Hcnonb30BaTh BEKTOPHI KAK HAPABICHHBIE OTPE3KH,
HCCJIeI0BATH TEOMETPUYECKUN (MIEpeMENICHUE) U
busnueckuii (cusia) CMbICIBI BEKTOPOB.

3HaTh onpeaeJeHusi CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOXXEHHS BEKTOpPA HA YUCII0, UCCIeI0BATH
TEOMETPUYECKUN U (PU3NIECKUN CMBICIIBI ATHX OTEPaIIU.
PemiaTh reoMeTpuuecKue 3a1a4M C UCIOJIb30BAHUEM
BEKTOPOB.

PackiiaapiBaTh BEKTOP MO ABYM HEKOJJIMHEAPHBIM
BEKTOPAM.

Hcnonb30BaTh CKaISIPHOE MTPOU3BEICHUE BEKTOPOB,
BBIBOJAMTH €0 OCHOBHBIEC CBOMCTBA.

BpruncjasTe CyMMy, pa3HOCTb U CKAUTAPHOE TPOU3BEIACHUE
BEKTOPOB B KOOP/IMHATAX.

IIprMeHATH CKaJIsIPHOE MPOU3BEICHUE JI1 HAXOXKICHUS
JUITMH U yTJI0OB
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pUMEHEHUE
JUIS1 HAXOKJICHUS
JUIVH U yTJIOB.
Pemenue 3anau

C ITIOMOIBIO BEKTOPOB.
IIpumeHneHne BEKTOPOB
JUISL PELLIEHUS 3a/1a4
[N73709%

I[CKapTOBBI KOOpAHWHATHBI
Ha ITJJOCKOCTHU

JlexapToBbI
KOOPAWHATHI TOYEK
Ha IUIOCKOCTH.
VYpaBHEHHE TIPSIMON.
YpaBHeHHe
OKPY>KHOCTH.
Koopannatsl Touek
IepeCceUCHUs
OKPY>KHOCTH U
MIPSIMOMU.

Meron koopauHat
IIPU PELICHUU
F€OMETPUYECKHUX
3a/1a4, IPaKTUYECKUX
3a1a4

OcBauBaTth MOHATHE NIPSIMOYTOJIBHON CHCTEMBI
KOOpPAMHAT, I€KapTOBBIX KOOPAUHAT TOUYKHU.

BbIBOAUTHL ypaBHEHUE IPSIMOM M OKPYKHOCTH. BbiaeasiTh
IIOJIHBIM KBaJpaT I HAXOXKIAEHU LIEHTPA U paguyca
OKPY’KHOCTH 110 €€ YPaBHEHUIO.

PemaTs 3a1a41 Ha HaX0KJIEHUE TOYEK NIEPECCUEHUS
IPSIMBIX U OKPYKHOCTEN € TOMOILBIO METOJIa KOOPAMHAT.
Hcnonb30BaTh CBOWMCTBA YIIIOBOTO KOd(uimenTa mpsmon
IIPU PELLICHHUH 33124, AJIs1 ONPENECICHUS PACTIONIOKEHUS
MIPSAMOMU.

IIpuMeHsATh KOOPANHATHI IIPU PELLIEHUH T'€OMETPUYECKUX U
IIPAKTUYECKUX 3a7ad, JUIsl IOCTPOCHUS MaTeMaTU4ECKUX
MOJENeH pealibHbIX 3a71a4 («METOJT KOOPAUHATY).
[Honb30BaThbes IS MOCTPOCHUS U UCCIIEIOBAHUN

U (DPOBBIMH PECYPCAMH.

3HAKOMMTBCH C UCTOPHEH Pa3BUTHS T€OMETPUH
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[IpaBuIIbHBIE
MHOT'OYTOJIbHUKH.
JlmHa OKPY>KHOCTH U
[JIOIIAAb Kpyra.
Brraucnenue miomaaen

[IpaBuibHBIE
MHOTOYT'OJIbHUKH.
Yucno w. JInuna
OKPY>KHOCTH, IyTH
OKPY>KHOCTH.
Panuannas mepa
yria.

[Inomanp kpyra,
CEKTOpa, CErMEHTAa

D opMyJIMPOBATH OINPEICIICHUE MTPABUIIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAUTH UX JJIEMEHTHI.
I[Monb30BaTHCsI NOHATUEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM
C ITOMOIIBIO MMPABUIIBHBIX MHOTOYTOJIBHUKOB, ONPEAeJaATh
YHUCJIO T, JJIMHY AYTU U PAAUAHHYIO MEpY yIJia.
IIpoBoauTh mepexoa OT paAuaHHONW MEPHI yria

K IPaJyCHOM U HA00OpOT.

OmnpeaejasaTs mI0MAAL Kpyra.

BoiBoauth opmMyiibl (B IpaJlyCHON U paguaHHON Mepe)
IUISL JJIAH IYT, TUIOIIAIe CEKTOPOB U CETMEHTOB.
Boruncasite miomanu Guryp, BKIIOYAIONIMX 3JI€MEHTHI
OKPYXHOCTH (KpyTra).

HaxoauTh miomaam B 3aa4ax peaabHOU KU3HU

JIBHKEHUS TNIOCKOCTH

ITonsaTHE O NBM>KEHUH
TJIOCKOCTH.
[TapannenpHbIN
MEePEHOC, MMOBOPOT
[Ipumenenue

IIPY PELICHHUU 33/1a4

Pa30uparb npuMepsbl, WILTIOCTPUPYIOIINE MOHITHUS
JBHKCHUSL.

D opMyJIHPOBATH ONPEIEIICHNS AapaUIEIIbHOIO IEPEHOCa,
II0BOPOTa ¥ OCEBOW CUMMETPUU. BBIBOAMTH X CBOWCTBA,
HAXOAMThb HETIOABUKHBIE TOUKHU.

HaxoauTtp LeHTpbI 1 OCH CUMMETPHil MpocTeHINX QuUryp.
IIpuMeHATH NTapauIeNIbHBIA IEPEHOC U CUMMETPHIO IIPU
pELICHNH Fr€OMETPUYECKHX 3a]1ad (pa30upaTh NpUMEpHI).
Hcnoab3oBaTh U1 IOCTPOCHUS U UCCIIEIOBAHUI

U (POBBIEC PECYPCHI

[loBTOpeHue, 00001ICHUE,
cHUCTeMaTH3amus 3HaHUU

IToBTOpEeHue
OCHOBHBIX TTOHATHH U

OnepupoBath NOHATUSAMM: QUTYpA, TOUKA, IpAMasi, yrod,
MHOT'OYTOJIbHUK, PAaBHOOEPEHHBIA U PABHOCTOPOHHUIA
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METOJIOB KypCcOB 7—9
KJ1accoB, 0000IIIeHE
U CUCTEeMAaTHU3alus
3HAHUM.
[Ipocrenmme
r€OMETPUUYECKUE
burypsl u ux
cBorictBa. I3mepenne
r€OMETPUUECKUX
BEJINYMH.
TpeyronbHUKH.
[TapannensHbie 1
MEPIICHANKYJIIPHbBIC
psIMbIE.
OKpyKXHOCTb U KpYT.
['eomerpuueckue
MMOCTPOCHUS. Y TJIbI
B OKPY>KHOCTH.
Brniucanusle u
OIMCAHHBIE
OKPYXXHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsmas u
OKPY>KHOCTb.
YeThIpEXYrONbHUKH.
Brnincanuelie

TPEYTOJIbHUKH, IPSAMOYTOJIbHBIA TPEYTOJIbHUK, MEIUAHA,
OMCCEeKTpHCa U BHICOTA TPEYT OJIbHUKA, MapajliesIorpaMM,
pOMO, IPAMOYTOJILHUK, KBaJIpaT, Tpamnelus; OKPy>KHOCTb,
KacaresbHas; paBEHCTBO U Toj100ue Quryp,
TPEYTrOJIbHUKOB; MMAPAJUICIIbHOCTh U NEPIEHIUKYISIPHOCTD
MPSMBIX, YTOJI MEXAY NPSIMBIMU, CAMMETPHUSI OTHOCUTEIBLHO
TOYKHU U MPSAMOM; IJINHA, PACCTOSIHUE, BEJINUYWHA YIJIa,
IJI0IA/b, IEPUMETD.

Hcnonb3oBaTh (pOPMYJIBbI: IEPUMETPA U TUIOMIAAN
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U TUIOIIAIA KPyTa,
00bEMa MPSIMOYTOJILHOTO NIapaslieieunea.
OnepupoBaTh NOHATHUAMM: TIPSIMOYTOJIbHAS CUCTEMA
KOOPAMHAT, BEKTOP; HCMOJIb30BATH 3TH OHATUS JJIs
IIPEACTABJIEHUS JAHHBIX U PELICHHUS 3a/1a4, B TOM YHMCIIE

U3 IPYruX Y4€OHBIX MMPEAMETOB.

PemiaTp 3a1a4M Ha MOBTOPEHUE OCHOBHBIX NIOHSTHH,
WJUTIOCTPALIMIO CBSI3€M MEXKY Pa3JIMYHBIMU YaCTSAMU Kypca.
BopiOupars MeToa Jyisl pelieHus 3a1a4Hu.

Pemiath 3aga4m 13 noBceJHEBHON KU3HU
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Y OTMTUCaHHBIE
YETHIPEX YT OJIbHUKHU.
Teopema [Mudaropa u
Hayasia
TPUTOHOMETPUH.
Pemienue o0mumx
TPEYT OJIbHUKOB.
[IpaBusibHBIE
MHOT'OYT'OJIbHUKHU.
[IpeobpazoBanus
MIJIOCKOCTH.
JBmxkenus. [Togooue.
CummMmerpusi.
[Inomane.
Brruucnenue
rromaaen. [momanu
MOI00HBIX UTYP.
JlexapToBbl
KOOpJIMHAThI HA
IIJIOCKOCTH.

Bekropsl

Ha MJIOCKOCTHU

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68

88



®denepanpHas pabovas mporpamMma | Matematuka. 5—9 kiaccel (0a30BbIl YPOBEHB)

OEJIEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

INOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM LM(POBOM MHUpPE BEPOATHOCTb M CTATHUCTHKA MPHOOPETAIOT BCE
OOJIBIITYI0 3HAYMMOCTD, KaK C TOUYKH 3PEHHS IPAKTUUCCKUX MPUIIOKEHUHN, TaK U UX POJIU
B 00pa3oBaHMM, HEOOXOAMMOM KaKIOMY 4YeloBeKy. Bospactaer wucno mpodeccuid,
Ipy OBJAJCHUM KOTOPbIMU TpeOyeTcss Xopoiuas 0a3oBasg MOATOTOBKAa B 00JIACTH
BEPOSTHOCTU M CTATUCTHUKH, TaKas MOJTOTOBKA BayKHA JIJIsl TPOJIOJKESHHSI 00pa30BaHUs U
JUTSl YCIIEUTHOM MPOeCCUOHATBHON Kapbephl.

Kaxxapiit yenoBek MOCTOSHHO MPUHUMAET PEIICHHSI HA OCHOBE UMEIOIIUXCS Y HETO
JaHHBIX. A 711 0OOCHOBAaHHOTO TPHUHSTHS PEIICHHS B YCIOBUSX HENOCTaTKAa MU
n30bITKa WHGOPMAUA HEOOXOJUMO B TOM YHCIE XOpoImio chopmMupoBaHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIUICHHUE.

NMeHHO 1I09TOMY OCTpO BCTajla HEOOXOAUMOCTh CPOPMUPOBATH Yy 00YUAIOLTUXCS
GYHKIMOHAIBHYIO TPaMOTHOCTh, BKIIIOUAIONIYI0O B ce0si B KauecTBE HEOTHEMIIEMOM
COCTaBIISIIOINICH YMEHHE BOCHPUHUMATh U KPUTUYECKHU aHATU3UPOBATh MH(OOpMAIHUIO,
MPEJICTABIICHHYIO B Pa3JIMYHBIX (popMax, MOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHX
pEeaIbHBIX MPOILIECCOB M 3aBUCUMOCTEW, MPOU3BOJIUTH MPOCTEUIINE BEPOSATHOCTHBIE
Pacy€Thl.

3HaKOMCTBO B Y4€OHOM Kypce€ C OCHOBHBIMHU MpUHUHMIIAMU cOOpa, aHaau3a |
MPEJICTAaBIICHUs JaHHBIX W3 PAa3UYHbIX cdep >KU3HU OO0IIecTBa U TOCYAapCTBa
npuoOmaer oOydJaromuxcsi K  OOIIECTBEHHBIM HHTepecaMm. V3ydeHue OCHOB
KOMOWHATOPUKHN pPa3BUBAET HAaBBIKM OpraHu3auu mepedopa W TojacyéTa dYucia
BapUAHTOB, B TOM YHUCJIC B MPUKIATHBIX 3a7a4ax. 3HAKOMCTBO C OCHOBAMH TEOpUU
rpadoB co3maér mMaremaruueckuil (QyHAamMeHT g (POPMUPOBAHUS KOMIIETEHIIMM
B obsactu uHpopMaTuKu U HUGPOBBIX TexHOJOruid. IlpyW HU3ydeHUM CTATUCTUKU U
BEPOSITHOCTU O00OTralaroTcs MPeACTaBICHUs] 00YYalOlUMXCS O COBPEMEHHOW KapTHHE
MHpa U METOJaX €ro MccienoBaHus, (GOpMHUpPYETCs MOHUMAHUE POJIM CTATUCTUKHU Kak
UCTOYHUKA COLHMAIbHO 3HAYUMOW HH(OpMalMu U  3aKJIAABIBAIOTCS  OCHOBBI
BEPOSTHOCTHOT O MBIIIUICHUS.

B cooTBeTcTBUUM C MaHHBIMH LIETSIMU B CTPYKType IpOrpaMMbl y4eOHOTO Kypca
«BeposATHOCTB M CTaTUCTHKA» OCHOBHOIO OOLIEro 00pa30BaHUs BBIAECIEHBI CIEAYIOIINE
coJiepkarenpHo-MeToauyeckue JuHuu: «lIpencraBienne AaHHBIX W ONMCATEIbHAs
CTaTHCTHKa», «BeposTHOCTB», «DJIEMEHTHl KOMOWMHATOpUKW», «BBeaeHue B TeopHio
rpadoBy.

Conepxanue nuaun <«lIpencraBneHue MaHHBIX W OIMUCATENIbHAS CTATHCTHKA
CIIY’KUT OCHOBOM JJ1s1 (pOpMUPOBaHUsI HABBIKOB pabOTHl ¢ MHGOpMAaIUEl: OT YTCHUS U
UHTEpIpeTaluu HHPOpPMAINK, TPEACTaBIEHHOW B TaOiWIax, Ha [auarpamMMax |
rpadukax, 10 cOopa, NPEACTaBIE€HUS M aHajdu3a JaHHBIX C MCIOJb30BAaHUEM
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CTaTUCTHUYECKUX XapaKTePUCTUK CpEeIHUX U pacceuBaHus. Paboras ¢ JgaHHBIMH,
oOyyarouiyecs: ydaTcsi CYUTBIBaTh M HUHTEPIPETUPOBATH JAHHBIC, BBIJIBUTaTh,
apryMeHTHPOBATh U KPUTUKOBATH IPOCTENUIIINE TUIIOTE3bI, PA3MBIILIATE HaJl (PaKTOPAMH,
BBI3bIBAIOIIMMH HM3MEHUYMBOCTh, W OLEHUBAThb HUX BIMSIHUE HA paccMaTpUBAEMbIE
BEJIMYMHBI U MTPOLIECCHI.

NHTynTHBHOE TIPEACTABICHHE O CIY4YalHOW W3MEHYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEN M TEHJCHUWW CTAaHOBUTCS MOTHUBHUPYIOLIEHM OCHOBOW JJISI M3YYEHHUS
TEOpUU BEPOSITHOCTEN. BosbII0€ 3HaU€HNE HUMEIOT IPAKTUUECKUE 3aJaHUs], B YACTHOCTH
OIIBITHI C KJIACCUYECKUMH BEPOSITHOCTHBIMH MOJEISIMU.

[TonsiTe BEpOSITHOCTH BBOJAUTCS KaK Mepa MpPaBIONOA00Ms CIy4ailHOro COOBITHS.
[Ipu n3ydeHnn yueOHOro Kypca o0yyaroumecs 3HaKOMSTCS ¢ MPOCTEUIIUMHU METOAaMHU
BBIYMCJIEHUSI BEPOSATHOCTEM B CIy4alHBIX OKCHEPUMEHTaX C pPaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU HMCXOAAMHU, BEPOATHOCTHBIMH 3aKOHAMH, MO3BOJISIIOIIMMHU CTaBUTh U
pemiath Oosee cloKHbIE 3a1aud. B yueOHbINH Kypc BXOIAT HayaldbHbIE MPEACTABICHUS
O CIy4alHBIX BEIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYyYarOIIHUXCS
C MHOXXECTBAMU M OCHOBHBIMHM ONEpPALUSIMHU HAJl MHOXECTBAMHU, PAaCCMATPHUBAIOTCS
OpUMEpPbl TPUMEHEHHUs [Js pPEIIeHUs 3aJady, a TakKe MCHONb30BaHUA B JPYrHX
MaTeMaTHYECKUX KypcaxX U y4eOHbIX MpeIMETax.

B 7-9 knaccax uzyuaercst yaeOHbIN Kypc «BeposSTHOCTh U CTATUCTUKA», B KOTOPBIN
BXOIAT pasnpensl: «lIpencraBneHue JaHHBIX M ONMCATENbHAs  CTATHCTHKAY,
«BeposaTHOCTBY, «DneMeHThl KOMOMHATOPUKNY», «BBeneHue B Teoputo rpagoB.

OOmiee 4YuMCIO YacoB, PEKOMEHIOBAHHBIX JJIsi HW3Y4YEHUs Y4eOHOro Kypca
«BepostHOCTh M cTaTtucTuka», — 102 yaca: B 7 knacce — 34 yaca (1 yac B Henento),
B 8 kiacce — 34 gaca (1 gac B Heneno), B 9 knacce — 34 yaca (1 4yac B HeIeI0).

COJEPXAHUE OBYUYEHUA
7 KIIACC

[IpencraBienue AaHHBIX B BUJEe TaONMuUIl, auarpamMm, TpadukoB. 3amnoJHEHUE
Ta0JIMIl, YTCHUE U MOCTPOCHHUE JUarpaMM (CTOJIOMKOBBIX (CTOJOYATHIX) M KPYT'OBBIX).
Yrenue rpadukoB peanbHBIX MIporeccoB. M3Bnedenne uHGOpMAIMU U3 AHATPAMM H
TaOJUII, UCTIONBb30BaHNE U MHTEPIPETAIUs JaHHBIX.

OnucarenbHas CTAaTUCTUKA: CpelHee apudmeTndeckoe, MeauaHa, pa3Mmax,
HauOoJbIIEe U HAMMEHBIIEE 3HAYEHU HA0Opa YMCIOBBIX AaHHBIX. [Ipumepsl cirydaitHoM
U3MEHYUBOCTH.

CrygaliHBIN SKCIIEPUMEHT (OMBIT) U CITydyaifHOe COObITHE. BeposaTHOCTh U YacToTa.
Posb MalioBEpOATHBIX U MPAKTUUECKH JIOCTOBEPHBIX COOBITHI B IPUPOJIC U B OOIIIECTBE.
MosneTta u urpajibHast KOCTb B TEOPHH BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepmuHbl. Yucnao pédep U cymmapHasi CTEIICHb
BepiuH. [Ipeacrasnenue o cBszHoctu rpada. Llenu u nukiel. [yt B rpadax. O6xox
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rpada (sinepoB nyTh). [IpencraBienue 06 opueHTUpOBaHHOM Tpade. Pemenne 3amau
C OMOIIIbI0 TrpadoB.

8 KJIACC

[IpencraBienue NaHHBIX B BUJIE€ TaOJUII, JUarpaMm, rpauKoB.

MHOKECTBO, 3JIEMEHT MHOKECTBA, MMOAMHOXKECTBO. Ornepalni HaJi MHOXXECTBAMU:
oObeIMHEHHE, TepeceueHue, aonoiaHeHue. CBOMCTBA omepanuil HajJ MHOKECTBAMM:
MIEPEMECTUTENIBHOE, COUYETATEIBHOE, PACIPEACIUTEIBLHOE, BKIIIOUEHHS. Vcnonp30Banne
rpaduuecKoro MPEACTABICHHUS MHOXECTB JUIsl OMUCAHWUSA PEATbHBIX MPOIECCOB U
SBJICHUH, TPU PEILICHUH 337a4.

N3mepenne paccemBanHus JaHHBIX. Jlucniepcuss W CTaHIAPTHOE OTKIOHEHUE
YUCJIOBBIX HA0OPOB. Jlnarpamma pacceruBaHusl.

DneMeHTapHble COOBITUSI ciiydailHOro onbiTa. Ciydaiinble coObITHs. BepositHocTH
cOObITHI. OMNBITHI ¢ PAaBHOBO3MOKHBIMH 3JIEMEHTApPHBIMU COOBITHAMU. CiydailHbIN
BbIOOP. CBsI3b MEXJYy MaJIOBEPOSTHBIMU U MPAKTHYECKU JTOCTOBEPHBIMU COOBITUSAMHU
B IIPUPOJIE, OOILIECTBE U HAYKE.

JlepeBo. CBoiicTBa NEPEBHEB: €IUHCTBEHHOCTh IYTH, CYIIECTBOBAHUE BHUCSYEH
BEPIIUHBI, CBS3b MEXKAY UYMCIOM BEPIIMH W 4ucioM peodep. [IpaBuno ymMHOKEHWUS.
Perienue 3a7a4 ¢ moMoIibio rpados.

[IporuBomnonoxueie coobiTus. uarpamma Ditiepa. OO0beAMHEHUE U TIEpECEUCHHE
coOwiTrii. HecoBmecTHbie coObITUs. DopMyrna CIOKEHUS BEPOSITHOCTEH. Y CIOBHAS
BeposTHOCTh. [lpaBuno ymHoxkenus. HeszaBucumbie coObiTusi. IlpencraBnenue
SKCIEpPUMEHTAa B BHUJE JepeBa. PelleHne 3a7ay Ha HAXO0XKICHUE BEPOSITHOCTEHN
C IOMOIUIBIO JIEPEBA CIIYYAHOT O SKCIIEPUMEHTA, THarpaMm JuJiepa.

9 KITIACC

[IpencraBienue NaHHBIX B BHJE TAOJIUI, AUarpamMm, rpaukoB, MHTEpPIIPETAIUS
JTaHHBIX. YTeHHE U TOCTPOCHKE TAOIHII, TUarpaMm, rpadMKoB M0 PEATbHBIM JaHHBIM.

[lepecranoBku u dakrtopuan. CodeTaHuss W YUCIO COYETaHUU. TpeyroibHUK
[Tackans. Pemenue 3a1a4 ¢ UCIONb30BaHUEM KOMOWHATOPUKH.

'eomeTrpuueckass BeposATHOCTh. Chy4yailHBIE BbIOOpP TOYKH U3  (PUTYPHI
Ha IJIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPYKHOCTH.

Ucnbitanne. Yenex m Heyaaua. Cepusi UCnbITaHUM 10 nepBoro ycmnexa. Cepust
ucneiTannii bepuym. BepositTHocT coObITHI B cepuU UCTIBITaHU bepHysu.

CnydailHas BeIMYMHA W paCIpelieNieHne BEpOsSTHOCTEW. MaremaTudyeckoe
OXXKUAAaHUE U aucnepcud. [IpuMepbl MaTeMaTHYECKOTO OKUAAHUS KaK TEOPETUYECKOTrO
CPEIHEr0 3HAYEHUS BEIMYMHBL. MaTeMaTHueCKOe OKHUAAHUE W JUCIEPCUs CIydalHOU
BEJIMYMHBI «YHCJIO YCIIEXOB B CEpUM UCTIBITAHUN bepHymm».

[Tonsitue o 3akoHe 6onpIIMX yucen. M3MepeHre BepoITHOCTEN C TOMOIIBIO YacTOT.
Ponb 1 3HaUeHME 3aK0HA OONBIIMX YUCEN B IPUPOE U OOIIECTRBE.
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HPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS IMPOTPaMMBI Y4eOHOTO Kypca K KOHITY
oOyueHus B 7 Kjacce:

Yurate wuHOpMaLMIO, TMpPEACTaBICHHYIO B TalOiuIax, Ha JuUarpammax,
IPECTABIIATD JaHHbIE B BUJIE TA0JIUL, CTPOUTH AMArpaMMBbl (CTOJIIONKOBBIE (CTOIOUATHIE)
Y KPYrOBBI€) [0 MAaCCBaM 3HAUYECHHI.

OnuckIBaTh U MHTEPHPETUPOBATH peajibHbIE YHMCIOBBIE JAHHBIE, MPE/ICTABICHHBIC
B Ta0JIMIIAaX, HA IUarpaMmax, rpadukax.

Hcnonp30BaTh A1 ONMUCAHUS JAHHBIX CTATUCTUYECKUE XapAKTEPUCTUKU: CPEIHEE
apupmMeTnyeckoe, MeIaHa, HauOOoJbIlee U HAUMEHbIIIEe 3HAUCHUS, pa3Max.

HmeTts mpeacTaBieHue o CydyaiiHOM N3MEHYHBOCTH Ha MMPUMEPaXx LieH, (PUu3nueckux
BEJIMYMH, AHTPOIIOMETPUYECKUX JaHHBIX, UMETh IPEICTABICHUE O CTATHCTHUYECKOU
YCTOMYUBOCTH.

[IpenMeTHBIE pe3yNbTaThl OCBOCHHUS MPOTpaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

N3Bnekars u mpeoOpa3oBbIBaTh MHGOPMAIIUIO, MPEACTABICHHYIO B BHUJEC TaOIMII,
auarpamm, rpauKoB, MPeICTaBIATh JaHHBIE B BUJI€ TaOIUI, 1UarpaMm, rpa)uKos.

OnuceIBaTh TaHHBIE C MOMOIIBIO CTATUCTUYECKUX MTOKA3aTEIICH: CPEIHUX 3HAYCHU N
U Mep paccerBaHus (pa3Max, JUCIIEPCUS U CTAHIAPTHOE OTKJIOHEHUE).

HaxoauTh YacTOTBI YHCIIOBBIX 3HAUEHWH M YacCTOThI COOBITHII, B TOM YHCIIE
0 pe3yibTaTaM U3MEPEHUN U HaOII0ACHUH.

HaxomuTe BeposITHOCTH CIydyalHBIX COOBITUHA B ONBITaX, 3HAas BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B OMBITAX C PABHOBO3MOXKHBIMH 3JICMEHTAPHBIMU
COOBITHSIMH.

Hcnons3oBaTh rpaduueckue MOJETU: JIEPEBO CIYYaHHOTO JKCIEPUMEHTA,
JUarpaMMmbl Diiepa, YuciaoBas npsmas.

OnepupoBaTh MNOHSATUSMH: MHOXKECTBO, IMOJMHOKECTBO, BBIMOJHSITE OINEpPALUU
HaJl MHOYKECTBaMH: OOBCIMHECHHE, TIEPECCUCHUE, JOMOTHCHHE, TEPEUHUCIIATh YJIEMEHTHI
MHOKECTB, IPUMEHSTH CBOMCTBA MHOXKECTB.

Hcnonb3oBaTh Tpaduyeckoe MPEACTaBICHUE MHOXKECTB U CBS3EH MEXKITY HUMH
JUISL OTIMCAaHMSI MPOLIECCOB WU SIBJICHWUW, B TOM YHMCJE MPU PEIIEHUM 3a7ad U3 JPYrux
y4eOHBIX TIPEAMETOB U KYPCOB.

[IpenmeTHBIE pe3yabTaThl OCBOCHHUSI TMPOTpaMMbl Y4eOHOro Kypca K KOHILY
oOyueHus B 9 Kiacce:

N3Bnekars u mpeoOpa3oBbiBaTh HHGOPMAIMIO, MPEACTABICHHYIO B Pa3JidyHBIX
UCTOYHUKAX B BHJE TaOMul, auarpaMm, rpadUKoB, MPEICTaBIATH JaHHBIE B BUJIE
TabJUll, TUarpaMm, rpauKoB.
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Pemate  3amaum  OpraHM30BaHHBIM  TIepeOOpOM  BapHaHTOB, a  TaKke
C MCMOJIb30BaHUEM KOMOMHATOPHBIX MPABUJ U METOJIOB.

Hcnonb30BaTh onucaTeNnbHbIE XapaKTEPUCTUKU JISI MACCUBOB YMCJIOBBIX JTAHHBIX,
B TOM YMCJIE CPEIHUE 3HAYCHUSI U MEPBI PACCEUBAHUS.

Haxonuth 9acToThl 3HAYEHUNW M YACTOTHI COOBITHSA, B TOM YHCIE TMOJb3YAChH
pe3yiabTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOJIOICHUIA.

HaxoauTe BEpOSATHOCTH CIIy4ailHBIX COOBITUM B M3YyYEHHBIX OIbBITAX, B TOM YHUCIIE
B ONBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH, B CEPHSIX HCIBITAHUN
JI0 TIEPBOI0 yCIEXa, B CEPUSX UCIIBITAHUN bepHymm.

NmeTp npesicraBieHne o CIy4aiHOM BEJIMUUHE U O PaCIPEICICHUN BEPOATHOCTEN.

Nmers mnpencraBieHue O 3aKOHE OOJIBIIMX YHUCEN Kak O MPOsIBICHUU
3aKOHOMEPHOCTU B CIY4alHOW H3MEHYMBOCTM M O POJM 3aKOHA OONBIIUX YHUCEI
B IIPUPOJI€ U OOILIECTBE.
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena |KonumuecTBo OCHOBHOE coaepKaHue OcHOBHBIE BUJIBI JEATEILHOCTH 00 y4arouXCs
(Tembl) Kypca 4acoB
[IpencraBineHne JaHHBIX 7 IIpencraBnenne qaHHBIX OcBauBaTh CrOCOObI NPE/ICTABICHUS

B Tabnunax. [Ipaktuueckue
BBIUMCJICHUS 110 TAOTUYHBIM
naHHBIM. V3BieueHue u
UHTEpIpETaIUs TAOJIUYHbBIX
naHHbIX. [IpakTrueckas
pabota « TaGmuub.
I'papuueckoe
MpeCTaBICHNE JaHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
nrarpamm. Urtenue u
MOCTPOEHUE UATPAMM.
[Tpumeps! gemorpadudeckux
JIUarpamM.

[IpakTnueckas padbora
«/InarpamMmbDy

CTaTUCTUYECKUX JIAHHBIX U YUCIOBBIX MACCHBOB
C MIOMOIIBIO TA0JHUIl U AUATPAMM C UCTIOIb30BAHUEM
aKTyaJIbHBIX M BaKHBIX JaHHBIX (AeMorpaduyeckue
JaHHbIE, IIPOU3BOJCTBO MPOMBIIIJIEHHON 1
CEJIbCKOXO3AMCTBEHHON MPOIYKIIMHU, OOIIECTBEHHBIE
Y IPUPOJIHBIE SIBJICHUS).

N3yuyaTs MeTOnbI paboThl C TAOJTUYHBIMU U
rpapuuecKMMU MPeICTaBIEHUSIMH TaHHbBIX

C IOMOUIBIO0 IU(PPOBBIX PECYPCOB B XO/I€
MPAKTUIECKUX padoT

OmnucarenpbHasg CTaTUCTHKA

Uucnossie HaOopwl. CpenHee
apumeTHIecKoe.
Menuana 4uciioBOro Habopa.

OcBanBaTh NOHATHS: YHUCIIOBOM HAOOp, Mepa
HEHTPAIbHON TEHAEHIIUM (MEpa LIEHTPA), B TOM YHUCIIE
cpenHee apudmeTuueckoe, MeauaHa.
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VY cTOMYNBOCTD METUAHBI.
[TpakTrueckas pabota
«CpenHue 3HaYCHUS.
HaunOounplee n HauMeHbIIIEES

3HAYCHUS YHCIOBOro Habopa.

Pa3smax

OnuchIBaTh CTATUCTUYECKHUE TAHHBIE C IIOMOIIBIO
cpeaHero apu(pMeTH4ecKoro u MeAnansl. Pemars
3a/1a4H.

HN3yuyars CBOMCTBA CPEIHUX, B TOM YUCIIE

C MIOMOIIBIO IU(PPOBBIX PECYPCOB, B XOE
PAKTUYECKUX padoT.

OcBauBaTh NOHATHS: HAOOJbIIIEEC U HAUMEHbIIIEE
3HAYEHUS YHUCIOBOTO MAacCHUBA, Pa3Max.

PemaTs 3aga4u Ha BEIOOp crioco0a ONMUCaHUs
JAHHBIX B COOTBETCTBUH C IPUPOAON TaHHBIX U
LEJSIMH UCCIIETOBAHUS

CiyyaliHasi ©'3MEHYUBOCTD

Ciyuaiinasi ©'3MEHYMBOCTD
(mpumepsr). Yacrora
3HAYEHHUU B MacCCUBE
naHHbIX. [ pynmuposka.
['ucrorpammei.
[IpakTnueckas padbora
«CrnyyaiiHasi "3BMEHYUBOCTb)»

OcBauBaTh NOHATHSA: YaCTOTAa 3HAUCHUI B MacCHUBE
JIAHHBIX, TPYIIIUPOBKA JAHHBIX, TUCTOTpAMMA.
CTpouTh ¥ aHAJU3UPOBATH TUCTOIPAMMBI,
nmoAOUPATh MOAXOAANIMN 1Iar TPYMIUPOBKH.
OcBauBaTh rpaduuecKre MpeCTaBICHUS Pa3HBIX
BUJIOB CIIY4aliHOM U3MEHYUBOCTH, B TOM YHCJIE

C TIOMOIIIbIO IU(PPOBBIX PECYPCOB, B XOJI€
MPaKTUYECKON PabOTHI

Benenue B Teopuio rpados

I'pad, Bepmmna, pedpo.
[IpencraBnenue 3ama4u

¢ nmomortplo rpada. CteneHb
(BaJICHTHOCTB) BEPILUHBI.
Yucno pédep u cymmapHas
crerneHp BepiuH. Llens u

OcBauBaTthb NOHATHS: Tpad, BepiinHa rpada, pedpo
rpada, creneHs (BaJIEHTHOCTh BEPIITUHEI), IIETIh U
UK.

OcBauBaTh NOHATHS: TYTh B rpade, SUIEpoB MyTh,
00xof rpada, OpUeHTUPOBAHHEIHN Tpad.

PemiaTp 3a1a4M Ha IOUCK CYMMBI CTEIIEHEN BEPIINH
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uuki. [Tyt B rpade.
[IpencraBienue o CBA3HOCTU
rpada. O6xox rpada
(9¥5IepOB TYTH).
IIpencraBnenue

00 OpUEHTHUPOBAHHBIX

rpadax

rpada, Ha TOUCK 00xoja rpada, Ha MOUCK MyTeH

B OPUCHTUPOBAHHBIX Irpadax.

OcBauBaTh croCco0bI NMPEICTaBICHUS 3a7a4 U3 Kypca
anreOpbl, FeOMETPUHN, TCOPUH BEPOSITHOCTEH, IPYTHX
IIPEAMETOB C TTOMOIIBIO rpadoB (KapThl, CXEMBI,
AJICKTpUYECKHE 1eTH, PYyHKIINOHATBHBIE
COOTBETCTBUS) Ha IpUMEpPax

BeposiTHOCTh U yacToTa
CIIy4aifHOT'O COOBITHS

CityyaiiHbIN ONBIT U
CllydaifHoe COObITHE.
BeposiTHOCTB 1 "yacToTa
coObITHs. Poib
MaJIOBEPOSITHBIX U
MPAKTUIECKU TOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B oOuiectBe. MoHera u
UTpajgbHasi KOCTh B TCOPHUH
BEPOATHOCTEMN.
[IpakTnueckas padbora
«Yactora BbINaJICHUS OpIa»

OcBauBaTh MOHATHSA: CITYYalHBIN OMBIT U
cilydaifHoe coObITHE, MAJIOBEPOSITHOE U MPAKTUUECKH
JIOCTOBEPHOE COOBITHE.

H3yyaTh 3HaUMMOCTH MAJIOBEPOATHBIX COOBITUI

B IIPUPOJIC U OOILIECTBE HA BAXKHBIX MPUMEPAX
(aBapuu, HECHACTHBIE CITy4au, 3allUuTa NepCOHATbHON
uH(dopMaIum, nepeaada JaHHbIX).

M3yuyaTs posp KIIACCHYECKUX BEPOSITHOCTHBIX
Mozenel (MOHeTa, UrpaibHas KOCTh) B TEOPUH
BEPOATHOCTEHN.

Hao0nroaars 1 M3y4aTh 4acTOTY COOBITHI B IPOCTHIX
AKCIIEPUMEHTAX, B TOM YHUCJIE C MOMOIIbIO IIU(POBBIX
PECYPCOB, B XO/I€ MPAKTUUYECKOU pabOTHhI

O0o0menue,
CHCTeMaTH3amusI 3HaHUU

[IpencraBnenne JaHHBIX.
OnucarenbHast CTAaTUCTHKA.
BeposiTHOCTB citydaliHOTO
COOBITHS

IHoBTOPATH U3y4EHHOE U BHICTPAMBATH CUCTEMY
3HAHUMU.

Pemartsb 3a1a4u Ha IPE/ICTABICHUE U ONTMCAHUE
JTAHHBIX C TTOMOIIbIO U3YYEHHBIX XapaKTEPUCTHK.
OO0cy:k1aTh NpUMePHI CIIYIAMHBIX COOBITHIA,
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MaJIOBEPOSITHBIX U MPAKTUYECKU TOCTOBEPHBIX
CIIy4ailHBIX COOBITHH, UX POJIM B IPUPOJIC U KUZHU
YeJI0BeKa

OBILIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34
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8 KIIACC
HanmenoBanue paznena |KosmuecTBo OcHOBHOE coepKaHue OcCHOBHBIE BUJIbI IESITEILHOCTH 00 y4arOIIuXCs
(Tembl) Kypca 4acoB
[loBTOpEHME Kypca 4 [IpencraBnenre JaHHBIX. IToBTOPATH N3YYEHHOE U BHICTPAUBATH CUCTEMY

7 KJ1acca

OnucaresnpbHad CTATUCTHKA.
Crny4daitHasi U3BMEHUYHUBOCTb.

Cpennue uyncioBoro Habopa.

Cny4daitHble COOBITHS.
BeposiTHOCTH 1 4acTOTHI.
Knaccuueckue monenu
TEOPUH BEPOSTHOCTEH:
MOHETa U UTpajibHasi KOCTh

3HaHUMU.

PemaTs 3a7a4u Ha IPEACTABICHUE U ONIMCAHUE
JAHHBIX C TIOMOLIBIO U3YYCHHBIX XAPAKTEPUCTHUK.
PemaTe 3aga4u Ha NpeACTaBICHUE IPYNIIMPOBAHHBIX
JAHHBIX U ONHMCAHKE CIy4alHON U3MEHUYNBOCTH.
PemaTs 3aga4uu Ha onpeesieHue 4acTOThI
CIIy4ailHbIX COOBITHH, OOCYXIEHUE IPUMEPOB
CIIy4aillHBIX COOBITHI, MAJIOBEPOSTHBIX U
MPAKTUYECKU JOCTOBEPHBIX CIIy4alHbIX COOBITHH, NX
POJIM B IPUPOJE U )KU3HU YEJIOBEKA

OnucarenpHas CTATUCTHUKA.
PaccenBanme naHHBIX

Otkionenus. Jlucnepcust
YHCJIOBOr0 Habopa.
CranaapTHOE OTKJIOHEHUE
YUCJIOBOro Habopa.
JluarpaMMbl paccenuBaHus

OcBanBarb NOHSATHS: JUCIICPCHUA U CTAHAAPTHOC
OTKIIOHCHHC, NCIIOJIIB30BaATh 9TH XaPAKTCPUCTUKHU
IJI1 OITMCaHUs paCCCUBAHUS JAHHBIX.

BI)IIIBI/IFaTb runoTe3bl 00 OTCYTCTBHUU WUJIA HAJIMYNU
CBsA3U 110 AuarpamMmam paCCCuBaHHUA.

CTpOI/lTb AUuarpaMmbl paCCCUBAHUS 110 UMCIOITUMCS
JaHHBbIM, B TOM YHUCJIC C IOMOIIIBIO KOMIIBIOTCPA
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MHuoXxecTBa

MHO0X€CTBO, IOJAMHOXKECTBO.
Onepanuu Hax
MHOXECTBAMHU:
o0ObeAMHEHHE, TIEpeceUCHHE,
JIOTIOTHCHHE.

CaoiicTBa onepanuii

HaJl MHO)KECTBaAMU:
NIEPEMECTUTENBHOE,
coUeTaTeNIbHOE,
pacrpenenuTeNbHOE,
BKJTFOUCHHSI.

['padpuueckoe
MIPEICTABIICHUE

MHOXXECTB

OcBanBaTh NOHATHS: MHOKECTBO, JIEMEHT
MHOKECTBA, MOJIMHOKECTBO.

BbInoJHATH onepanmuu HaJl MHOXKECTBAMU:
o0beIMHEHNE, IepeceueHue, T0NOTHEHUE.
Hcnonb30BaTh CBOMCTBA: IIEPEMECTUTEIBHOE,
COUYETATEIBHOE, PACHPEAETUTEIBHOE, BKIIFOUCHHUS.
Hcnonb3oBaTh rpapuueckoe npecTaBIeHue
MHOYKECTB IPU ONKMCAHUY PEATbHBIX IIPOLIECCOB U
SIBJICHUH, TIPU PEILICHUU 33]1a4 U3 IPYTUX Y4eOHBIX
MIPEAMETOB U KypCOB

BeposATHOCTB CIIy4aliHOTO
COOBITHS

DnemMeHTapHbIe COOBITHS.
Cny4daitHble COOBITHS.
braronpustcrByromue
AJIeMEHTapHbIE COOBITHS.
BepositHOoCTH COOBITHIA.
OnBITEI C paBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.
Cnyualinblii BEIOOD.
[IpakTuueckas pabora
«OnBITHI

C PaBHOBO3MOXHBIMU

OcBanBaTh NOHSATHS: JIEMEHTAapPHOE COOBITHE,
Clly4ailHOoe COOBITHE KaK COBOKYITHOCTh
OJIaroNpUATCTBYIONINX AJIEMEHTAPHBIX COOBITHIA,
PaBHOBO3MOXHbBIE JIEMEHTAPHBIE COOBITHSI.
PemaTe 3a7a4u Ha BBIYUCIICHUE BEPOSTHOCTEN
COOBITUH TIO BEPOSATHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CIIy4aiiHOT'O OIIBITA.

Pemiatb 3a1a4M Ha BEIYUCIICHUE BEPOATHOCTEN
COOBITUH B OMBITaX C PABHOBO3MOKHBIMU
AJIEMEHTApHBIMHU COOBITUSIMU, B TOM YHCJIE

C IOMOIIBKO KOMIIBIOTEPA.
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3JIEMEHTAPHBIMHU
COOBITUAMM

IIpoBOoaAUTH U M3YYaTh ONBITHI

C PaBHOBO3MOXHBIMH 3JICMEHTAPHBIMHU COOBITHSIMHU
(C HCTIOB30BaHUEM MOHET, UTPATBHBIX KOCTEH,
JIPYrUuX Mojieliel) B X0e TPaKTHIECKON padoThI

Beenenue B Teopuio rpados

JepeBo. CBolicTBa JiepeBa:
€MHCTBEHHOCTh MYTH,
CYILIECTBOBAHHUE BUCSYEH
BEPIIMUHBI, CBSA3b MEXKIY
YUCJIOM BEPILIVH U YUCIIOM
pEoep. IlpaBuino ymMmHOXKEHUS

OcBauBaTh NOHSITHSA: IEPEBO Kak rpad Oe3 1uKIIa,
BHCAYas BEpLIMHA (JIUCT), BETBb AEPEBA, IIYTh

B IEPEBE, AUAMETP AEPEBa.

HN3yuyatrh CBOMCTBA JIEPEBA: CYIIECTBOBAHUE BUCSYECH
BEPIINHBI, €IMHCTBEHHOCTh ITyTH MEXIY ABYMS
BEPIIMHAMH, CBSI3b MEXY YMCIOM BEPUIUH U YHUCIOM
pEdep.

Pemiatb 3a1a4M Ha TOMCK U IIEPEUHCIICHUE TyTEU

B JIEpPEBE, ONpeNeIeHNEe YUCIa BEPIINH WK pEdep

B JiepeBe, 00x0a OMHAPHOTO JIepeBa, B TOM YHCIIE

C IPUMEHEHHEM MPABUJIA YMHOXKEHUS

CrnyuaiiHble COOBITHS

[TpoTHBOIIONIOKHOE COOBITHE.
Huarpamma Dnepa.
OObeMHEeHNE U TTepeceueHne
coObITHil. HecoBMecTHbIE
coObITHs. Dopmyna
CJI0’KE€HHUSI BEPOSITHOCTEN.
[IpaBriio yMHOKEHUSA
BEPOATHOCTEM. Y CIIOBHAsS
BEpOoATHOCTh. He3aBucumbie

OcBauBaTh NMOHSITUS: B3aUMHO MTPOTUBOIIOJIOXKHBIC
COOBITHS, OTIepaIliy HaJl COOBITUSMHU, OOBEAMHEHUE U
nepecedeHre CoObITUM, TuarpaMmma Ditsiepa
(Oiinepa—BenHa), COBMECTHbBIE 1 HECOBMECTHBIE
COOBITHS.

N3yuath TeopeMbl O BEpPOSTHOCTU 00bEIMHEHUS
JIBYX COOBITHI ((POPMYIIBI CIHOXKEHUSI BEPOSITHOCTEM ).
Pemartsb 3aga4um, B TOM 4KCJI€ TEKCTOBBIE 3a/1a4u

Ha ONpeJieJICHUE BEPOSITHOCTEN O0BETUHEHUS U
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coObITus. [IpencraBnenue repecevyeHus COOBITUI C TOMOIIBIO YUCIOBOM
CIIy4aitHOTO SKCIIEPUMEHTA psIMOM, uarpamMM Ditnepa, GOpMYIIbl CII0KCHUS
B BUJIE JIepEBA BEPOATHOCTEM.

OcBauBaTh MOHSATHSA: IIPABUIIO YMHOKEHUS
BEpPOSITHOCTEH, YCIIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE
COOBITHS JIEPEBO CIYyYaHOTO OIbITA.

N3yuarth cBoiicTBa (onpeneseHus) He3aBUCUMbBIX
COOBITHH.

Pemarp 3a1aum Ha ONpeIeICHUE U UCIIOJIb30BaHUE
HE3aBUCUMBIX COOBITHH.

PemiaTs 3a1auM Ha OKUCK BEPOSITHOCTEMN, B TOM
YHCJIE YCIOBHBIX, C UCIIOJIb30BAHUEM JICPEBA
CJIIy4ailiHOT'O OIbITA

O06o0061eHue, 4 [IpencraBinenne JaHHBIX. IIoBTOPATH U3YYEHHOE U BHICTPAUBATH CUCTEMY
CUCTEMAaTH3aLNs 3HAHUU OnucarenbHasi CTaTUCTHKA. 3HAHUM.
['padrr. BepostaocTh Pemiats 3a1aum Ha NpeICTaBICHUE U OITUCAHUE
CIIy4aifHOTO COOBITHS. JAHHBIX C MOMOIIBIO U3YYEHHBIX XapaKTEPUCTHUK.
DneMeHTbl KOMOMHATOPUKHU PemaTh 3aga4u ¢ npuMeHeHrueM rpados.

Pemath 3a1a4M Ha HAX0XKIECHUE BEPOSITHOCTH
CIIy4aifHOr0 COOBITHSI 10 BEPOSITHOCTAM
AJIEMEHTAPHBIX COOBITHH, B TOM YHUCJIE B OMBITAX

C PaBHOBO3MOYXHBIMHU 3JIEMEHTaPHBIMU COOBITUSMHU.
PemiaTs 3a1aumn Ha HAXOXKIECHNUE BEPOSITHOCTEN
O00BEIMHEHUS U NepEeCeUEHUs COOBITUH, B TOM YHUCIIE
HE3aBHCHMBIX, C HCIIOJIb30BAaHUEM IPAPUIECKUX
MPEJCTABJIEHUN U JEpPEBA CIIYYaHHOr'O ONBITA.
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Pemarts 3agaum Ha niepedrciieHue KOMOUHAIUN
(4ncna mepecTaHOBOK, YUCIIA COUETAHUM ),

Ha HAXO0XKJICHHE BEPOSATHOCTEN COOBITHII C
MpUMEHEHNEM KOMOUHATOPUKH, B TOM YHUCJIE

C UCIOJIb30BaHHEM TpeyroibHuKa Ilackains

OBIIEE KOJIMYECTBO 34
YACOB IIO I[TPOTPAMME
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9 KIIACC
HaumenoBanue paznena |[KonuuectsBo OcHOBHOE coziepxKaHue OCHOBHbIE BUJIbI I€ATEIBHOCTH 00yJaroUXcs
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBiieHre JaHHBIX. IHoBTOPATH H3y4YEHHOE U BHICTPAUBATH CHCTEMY

8 Kitacca

OmnucarenpHas CTAaTUCTHKA.

Omnepanuu HaJl COOBITUSIMH.

HezaBucumMocTtb COOBITHI

3HAHUU.

Pemarsb 3a7a4m Ha IpEeICTaBIECHUE U ONTMCAHHE
JAHHBIX.

Pemarts 3a1a4m Ha HAXOXKJICHUE BEPOSITHOCTEMN
00BEIMHEHUS U TTEPECEUEHUs COOBITUH, B TOM YHUCIIE
HE3aBUCHUMBIX, C UCIIOJIb30BAHUEM I'PpaPUUIECKUX
MIPEACTABICHUN U IEPEBA CIYy4ailHOTO OMBITA.
Pematsb 3a1a4uu Ha IepedrciicHUE KOMOMHAITUN
(uncna mepecTaHOBOK, YUCIIA COUETAHUM ),

Ha HAXO0XJICHUE BEPOSATHOCTEN COOBITUI

C MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHUCJIC

C UCIOJIb30BaHUEM TpeyronbHuka [lackais

DJeMeHTbl KOMOWHATOPUKHU

IlepecTtanoBku. @akTopual.

CoueraHus ¥ YUCIIO
coueTranuil. TpeyrojpHUK
[Tackans. [lpakTtuueckas
pabota «Brruucienue
BEPOATHOCTEN

C MCIIOJIb30BAHUEM

OcBauBaTh NOHSITUS: KOMOMHATOPHOE MTPABUIIO
YMHOXXEHUS, YIOPSAI0YCHHAs Tlapa, TPoilka 00BEKTOB,
nepecTaHoBKa, (paKTOpUaI YHCIIa, COUETaHUE, YUCIIO0
COYETAaHUM, TpeyroybHUK [lackas.

Pemiare 3a71aum Ha nepedunCICHUE YIOPSAOYEHHBIX
Tap, TPOEK, MEPEUUCIIEHUE IIEPECTAHOBOK

Y COYETAHUM BJIEMEHTOB PA3JINYHBIX MHOXKECTB.
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KOMOWHATOPHBIX (PYHKIUI
AJIEKTPOHHBIX TAOIHUI»

PemiaTs 3a1aumn Ha NPUMEHEHUE YHUCIIA COYCTAHUN

B anreOpe (CokpalnéHHoe YMHOXKEHNE, OMHOM
HrroToHa).

PemaTh, npuMeHsisi KOMOMHATOPUKY, 3a7a4H

Ha BBIYHCJICHUE BEPOSITHOCTEN, B TOM YHCJIE C TOMOIIIBIO
AIIEKTPOHHBIX TAOJIUII B XO/I€ MPAKTUUECKON PaOOTHI

['eomeTpuueckas
BEPOATHOCTh

I'eomeTpuueckas
BEpOSITHOCTh. CilydaiiHbIN
BBIOOP TOUKH U3 (UTYPBI
Ha TUIOCKOCTH, U3 OTPE3Ka,
U3 IYyTH OKPY>KHOCTU

OcBauBaTb NOHATHE FCOMCTpPI‘IﬁCKOI\/’I BCPOATHOCTH.
Pemarn 3adavYM Ha HaXOXKACHUC BepOﬂTHOCTef/'I

B OIIBITax, IMPCACTABUMBIX KaK BI)I60p TOUYCK

N3 MHOI'OYI'OJIbHUKA, Kpyra, OTpC3Ka UiIn OJyIru
OKPYKHOCTH, YHUCIIOBOI'O IIPOMCIKYTKaA

Hcnbiranus bepuynnu

HcnbiTanue. Ycnex u
Heyaaua. Cepusi UCTIBITAHUI
710 TIEPBOTO ycrexa.
Wcnbrranns bepryim.
BepositHOoCcTH COOBITHI

B CEPUU UCIIBITAHUM
bepnymu. [Ipaktnueckas
pabota «McnbiTanus
bepnymmm»

OcBauBaTh NOHATHSA: UCIIBITAHNE, YIIEMEHTAPHOE
cOOBITHE B UCTIBITAaHUH (YCIIEX U HEy/lauya), Cepus
WCIIBITAHNUM, HACTYILJIEHNE TIEPBOr0 ycrexa
(Heynaumn), cepust ucnblTaHuii bepHym.

Pemars 3a1aun Ha HAXOXKAECHUE BEPOSITHOCTEN
COOBITUH B CEpUU UCHBITAHUI 10 IEPBOTO YCIEXa,
B TOM YHCJIE C MPUMEHEHUEM (POPMYJIIbI CYyMMBI
Ir€OMETPUYECKON ITPOTPECCHH.

PemaTe 3ag1a4u Ha HAX0XKJIEHUE BEPOATHOCTEU
AJIEMEHTAPHBIX COOBITUI B CEPUU MCIBITAHUN
bepHymum, Ha HAXOXKIAEHUE BEPOSATHOCTU
OIPEEIEHHOIO YNCIIA YCIIEXOB B CEPUU UCIIBITAHUIN
bepnyiu.

M3yuyarthb B X01€ NPAKTHYECKOI padoThI,
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B TOM YHCJIE C IOMOILBIO LIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOATHOCTU B CEPUU UCIIBITAHUIN
beprymnm

CnyualiHas BeTMYuHA

CnyvaiiHas BeIMYMHA U
pacnpeneneHue
BEPOATHOCTEM.
MareMaTu4eckoe OKHuIaHue
Y TUCIIEPCUS CIIyHYANHOU
BEIUYUHBL. [Ipumepsl
MAaTeMaTUYECKOr0 OXKHUIaHUS
KaK TEOPETHYECKOTO
CPEAHEro 3HAUYCHUS
BEJINYMHBI.

[TonsaTue o 3aKkoHEe OOJIBIINX
yucen. 3mepenue
BEPOATHOCTEN C MOMOILIBIO
yacToT. [Ipumenenue 3akoHa
OOJIBIINX YUCE

OcBOUTH NMOHATHUA: CITy4YaliHAsI BEJIMUYNHA, 3HAUEHUE
CIIy4aliHOM BEJIMYMHBI, PaCIpeeICHUE
BEPOATHOCTEM.

N3yuathb u 00Cy:K1aTh IPUMEPHI TUCKPETHBIX U
HEMpPEPBhIBHBIX Cy4alHbIX BETUYUH (POCT, BEC
YEJI0BEKa, YUCIECHHOCTh HACEIIEHUS, IPYyTHE
W3MEHYMBBIC BEJIMYMHBI, PACCMATPUBABIINECS

B KypC€ CTaTHCTHKH), MOJIETTbHBIX CITy4ailHBIX
BEJINYMH, CBSI3aHHBIX CO CIIyYalHBIMHU OIBITAMU
(bpocanue MOHETHI, UTPATTLHON KOCTH, CO CIIydailHbIM
BBIOOPOM H T. I1.).

OcBanBaTh NOHATHS: MATEMATUYECKOE OXKUIAHUE
CIIy4allHOM BEJIMYMHBI KaK TEOPETUYECKOE CpeHEE
3HAYCHUE, TUCIIEPCUS CIIYYANHOW BEIIMYUHBI KaK
aHAJIOT TUCTIEPCUH YHCIIOBOTO Habopa.

Pemiate 3a1auM Ha BRIYMCIEHUE MATEMATUYECKOTO
0KUJIAHUS Y TUCTIEPCUU JTUCKPETHOM CIIyYalHOU
BEJIMYMHBI 110 33JaHHOMY PACIPENEIICHUIO, B TOM
YHUCIIe 3a1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESMU.

3HAKOMHMTBHCH C MATEMATUYECKUM OKUIAHUEM U
TUCIIEPCUEN HEKOTOPBIX PACIIPEIEIICHAN, B TOM
YUCJIE PACTIPEAETIEHUS CIIYHaiiHON BETMYMHBI «YHUCIIO
YCIIEXOB» B CEPUU UCIIbITAHUN bepHyIuu.
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M3y4ath yacTOTy COOBITHS B IOBTOPSIOIIUXCS
CIIy4alHBIX OIBITAX KAK CIyYalHYIO BEIUYUHY.
3HAKOMUTBCA C 3aKOHOM 00JbIIHNX yucen (B hopme
bepuysm): ipu 60IBIIIOM YHCIIE OMBITOB YacTOTa
COOBITHS OJIM3KA K €r0 BEPOSITHOCTH.

Pemare 3a1aum Ha U3MepeHUE BEPOSTHOCTEN

C IOMOUIBIO YacToT. O0CYyKAATHh POJIb 3aKOHA
OonbLINX yucesl B 000CHOBAaHUHU YaCTOTHOI'O METOAA
U3MEPEHUS BEPOSITHOCTEH.

O0cy:x1aTh 3aKOH OOJIBIINX YKCEN KaK MPOSIBICHUE
CTaTUCTUYECKOW YCTOMYMBOCTH B U3MEHYUBBIX
SBJICHUSX, POJIb 3aKOHA OOJIBIIMX YHUCEN B IPUPOAE U
B )KU3HH Y€JIOBEKa

O0600611eHNEe, KOHTPOJIb 10 [IpencraBinenne JaHHBIX. I1oBTOPATH U3YYEHHOE U BHICTPAUBATH CUCTEMY
OnucarenbHasi CTaTUCTHKA. 3HAHUM.
BeposTHOCTH Cl1ydaliHOTO Pemars 3a1a4u Ha IPEICTABIEHUE U ONMCAHUE
COOBITHS. DJIEMEHTHI JAHHBIX.
koMOuHaropuku. Ciyyaiinpie | Pemarthb 3aga4u Ha HaXO0XJIEHUE BEPOSTHOCTEH
BEJIMYMHBI U PACHPEICTICHUS COOBITHI1, B TOM YHUCJIE B ONBITAX C
PaBHOBO3M OKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH,
BEPOSITHOCTEN OOBEUHEHUS U MTEPECEUCHHUS
COOBITH, BBIYUCIIATH BEPOSATHOCTH B OTBITAX
C CEpUsIMU CIIy4alHbIX UCIIBITAHUN
OBILEE KOJIMYECTBO 34
YACOB 110 ITPOIPAMME
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