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OenepanbHas paboyas mporpamMma Mo ydeOHoMy mnpeaMery «MareMarukay
(6azoBBI ypoBeHb) (mpeameTHas obnacth «MartemaTnka U uH(MOpMaTUKa») (manee
COOTBETCTBEHHO — MPOrpaMMa Mo MareMaTHuKe, MaTeMaTHUKa) BKIIFOYAET MOSICHUTEIIbHYIO
3alUCKY, COJEp)KaHWe OOy4YeHHUs, TUIAHUPYEMbIe pe3yJbTaThl OCBOCHHUS MPOrPaMMBbI
M0 MaTeMaTHKe, TEeMaTHYECKOe MJIaHUPOBAHUE.

IMNOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o wMartematuke sl oOydarmommxcs 5-9 kimaccoB paspaboTaHa
Ha ocHoBe PI'OC OOO. B mporpamme mo MareMaTHKE YYTEHbl MJEH WU IOJOKEHUS
KoHnneniuu pa3putusi MaTemMaTuueckoro oopazoBanus B Poccuiickoit deneparuu.

[IpenmeToM MaTeMaTUKH SIBISIFOTCS G yHAAMEHTAIbHBIE CTPYKTYPhI HAILIEr0 MUpa —
MPOCTPAHCTBEHHBIE (OPMBI U KOJIMYECTBEHHBIC OTHOIIEHUS (OT MPOCTEUIHUX,
YCBaMBAE€MbIX B HEMOCPEACTBEHHOM ONBITE, A0 AOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX
JUTSL Pa3BUTHUSL HAYYHBIX U MIPUKJIAAHBIX UeH). MaTemaTnyeckue 3HaHUST 00€CTIEUnBAIOT
MOHMMAaHUE NPUHIUIOB YCTPOMCTBA M WCIHOJIb30BAaHUS COBPEMEHHOM TEXHUKH,
BOCHIPUATHE W HMHTEPIPETALHNI0 COLUUAIBHOM, HKOHOMHYECKOM, MOJIUTHUYECKOU
uH(doOpMaIK, al0T BO3MOXHOCTb BBITIOJNHATH PAcu€Tbl M COCTABIATH aJTOPUTMBI,
HaXOJIUTh U IPUMEHATH (POPMYJIBI, BJIaJICTh MPAKTUUECKUMU MIPUEMAMU T'€OMETPUY ECKUX
U3MEpPEHUN M TOCTPOCHHM, YUTaTh UHQOpPMAIMIO, MPEJCTABICHHYIO B BUJE TaOMII,
auarpaMM U TpaduKOB, >KATh B YCIOBUAX HEONPEACIEHHOCTH W TOHUMATh
BEPOSITHOCTHBIN XapakTep CIy4ailHbIX COOBITUH.

N3ydenne marematuku (opMmupyer y oO0ydaromuxcsi MaTeMaTH4eCKUl CTUIIb
MBIIIICHUS, TTPOSIBIISTFOIINIICS B ONMPENeIEHHBIX YMCTBEHHBIX HaBbikax. OOyuaromuecs
OCBaMBAIOT TaKWe MPUEMBI M METOJbl MBIIUICHUS, KaK HWHIYKIUS W JEeTYKIIUS,
00001IIeHe U KOHKPETH3aIusl, aHAJIU3 U CUHTE3, KJIacCU(PUKAIUSI U CHUCTeMaTH3aIlus,
abctparupoBanue U aHasorus. OOBEKTH MaTEMaTUYECKUX YMO3AKITIOUEHUH, TpaBuiIa UX
KOHCTPYUMPOBAHUSI PACKPBHIBAIOT MEXAHM3M JIOTUYECKHX TOCTPOEHUM, CIOCOOCTBYIOT
BEIPA0OTKE yMeEHUs (POpMYIUpPOBaTh, OOOCHOBHIBATH W JTOKA3BIBATh CYXKICHUS, TEM
CaMbIM pPa3BUBAIOT JIOTHYECKOE MbIlieHHe. M3ydeHne mareMaTukud OoOecreunBaeT
dbopMUpOBaHUE ANTOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS W BOCIHUTAaHUE YMEHUU
JNEUCTBOBaTh MO 33JaHHBIM  QJITOPUTMAM, COBEPLIEHCTBOBATH W3BECTHBIE H
KOHCTPYMpPOBaTh HOBBIE. B mporecce penlenns 3aj1a4 — OCHOBOW y4eOHOM 1eATeIbHOCTH
Ha ypOKaX MaTeMaTUKH — Pa3BUBAIOTCSl TBOPUECKAS U MPUKIIA/IHASL CTOPOHBI MBIIILICHHUS.

OOyuyeHnue maremMaTuke Aa€T BO3MOXKHOCTh Pa3BUBATh y 0OYYarOLIUMXCS TOYHYIO,
palMoHaIbHYI0 U MH()OPMATUBHYIO pe€Ub, YMEHUE OTOMpPATh HamOoJiee MOAXOASIINE
S3BIKOBBIC, CUMBOJMYECKHE, TpadUuecKue CpeJCTBa ISl BBIPAKECHUS CYXKICHUN U
HarJITHOTO UX MPEACTABICHHUS.

[Ipn u3ydyeHHMM MaTEMaTUKH OCYILIECTBIAECTCS OOLIEE 3HAKOMCTBO C METOJAMHU
MO3HAHUS JEUCTBUTEIBHOCTH, MIPEACTABICHUAMU O MPEAMETE U METOJAaX MaTeMaTHKH,
UX OTIIMYMH OT METO/IOB IPYI'MX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MIPUMEHEHUSI MAaTEeMaTUKH JIJIs pEIIEHUs] HAyYHBIX W MPUKJIaAHBIX 3a7a4.
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[IpuopuTeTHBIMU HENIIMH O0y4YEHUsI MaTeMaTuke B 5—9 Kilaccax sBJISIOTCA:

dbopMUpoBaHUE IEHTPATBHBIX MAaTEMAaTUYECKUX TMOHATHM (YUCIIO, BEIMYMHA,
reomeTpuueckas (urypa, mepeMeHHas, BEpPOSTHOCTh, (PYHKIHs), 00€CTeUHBAIOIINX
IIPEEMCTBEHHOCTh M MIEPCIIEKTUBHOCTh MATEMAaTHYECKOr0 00pa3oBaHus 00yJyatonuXxcs;

NOJIBE/ICHHE OOYy4YaloIIMXCsl Ha JOCTYMHOM JUIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMaTUKUA U OKPYXKAlOUIEro MHUpa, MOHUMaHUE MaTeMaTUKU KaK YacTH
oO0IIel KyJIbTYphl YEJIIOBEUECTBA;

pa3BUTHE WHTEIUICKTYAIbHBIX M TBOPYECKHX CIHOCOOHOCTEH 00yJaromnmxcs,
MO3HABATEIbHON aKTUBHOCTU, UCCIEAOBATEIbCKUX YMEHUN, KPUTUUYHOCTH MBIIIJICHUS,
MHTEpeCca K U3YyYCHUI0 MaTEMATUKU;

dbopmupoBanue (GYHKIMOHAIBHOM MAaTeMaTH4YeCKOW TIpaMOTHOCTU: YMEHUs
pacrno3HaBaTh MPOSIBICHUS] MATEMAaTHUYECKUX MOHSATUH, OOBEKTOB W 3aKOHOMEPHOCTEN
B peaJbHBIX JKU3HEHHBIX CUTYAlUSX U NPU U3YYEHHH IPYTUX YYEOHBIX IMPEIAMETOB,
NPOSIBJICHUSI 3aBUCHMOCTEH U 3aKOHOMEpHOCTEH, (OpMYIUMpOBaTh HMX Ha S3bIKE
MaTeMaTUKM W CO3/JaBaTh MAaTE€MaTUYECKHE€ MOJENIH, MPUMEHATh OCBOCHHBIN
MaTeMaTU4YeCKUil ammapar [JJisi pPeIICHUs. MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OIIEHUBATh MOJYYEHHBIE PE3YIbTATHI.

OCHOBHBIE JTMHUY COAEPMAHUS IPOrPaMMBI [0 MareMaruke B 5-9 knaccax: «Hucna
U BBIUHUCICHUS», «Anreopa» («Anredpandeckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBeHCTBay), «DyHKUWY», «I'eomerpusi» («['eomeTpuyeckue GUrypsl U KX CBONCTBAY,
«M3mepeHne TeoMEeTpUUeCKUX BEIHYMHY»), «BeposTHOCTH, W cTaTUCTUKa». JlaHHBIE
JMHUYU Pa3BUBAIOTCSA MapaJliebHO, KaXKJasi B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM,
OJTHAKO HE HE3aBHCHMO OJIHA OT JIPYIOM, a B TECHOM KOHTAKT€ U B3aUMOJICHCTBHH.

CopepxaHue mporpaMmbl 0 MareMaTHke, pacnpeneaéHHoe Mo rojgaMm oOydeHHs,
CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIIUIHATLHBIM
BOMpocaM  oOydarImuecss  oOpamiainuch  HEOJAHOKPATHO, YTOOBI  OBJQJICHHE
MaTeMaTUYECKUMU TOHSITUSIMH W HaBBIKAMHU OCYILECTBJISIIOCH MOCIEAOBATEIbHO U
MOCTYMATEIbHO, C COONIOJICHHEM MPHUHIIMIA TMPEEeMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CHUCTEMY MaTeMAaTUYECKUX MPEACTaBICHUN OO0y4Yaroumxcs,
paciupss u yriyouss e€, o00pa3yst IpoYHble MHOKECTBEHHBIE CBSI3U.

B coorBerctBun ¢ ®I'OC OOO maremaruka sIBIsETCsS 00A3aTEIbHBIM Y4€OHBIM
MpeIMETOM Ha YpOBHE OCHOBHOrO 001ero o0pa3zoBanusa. B 5-9 kiaccax maremaruka
TPaIUIIMOHHO U3yYaeTCsl B paMKax CIEIYIONINX 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 BBOJMTCS
CaMOCTOSITEIbHBIN Y4eOHbIN Kypc « BeposSTHOCTh M CTATUCTHUKA.

OO011iee 4YMCIIO 4YacOB, PEKOMEHIOBAHHBIX JJII W3Y4YeHHs MaTeMaTuku (0a30BbIi
YPOBEHb) Ha YpOBHE OCHOBHOTO 0OIIero ooOpaszoBaHus, — 952 waca: B 5 Kkiacce —
170 gacoB (5 yacoB B Henento), B 6 kiacce — 170 gacoB (5 4acoB B HeJENM0), B 7 Kiacce —
204 daca (6 yacoB B Hezenmo), B 8 kiacce — 204 yaca (6 yacoB B Heznemo), B 9 kiacce —
204 yaca (6 4yacoB B HEZEIIO).
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMSA INTPOI'PAMMBI
ITO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3ydenne MareMaTukyu Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs HAIPaBIICHO
Ha JIOCTIDKCHHE OOYYArOIIMMUCS JIMYHOCTHBIX, METAlPEAMETHBIX M MPEAMETHBIX
00pa3oBaTebHBIX PE3YJIbTATOB OCBOCHUS YUEOHOIO MpeMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE  pe3yJbTaTbl  OCBOCHHUS ~ IpOrpaMMbl O  MaTE€MaTHKe
XapaKTepU3yIOTCS:

1) maTpuoTHYecKoe BOCIUTAHME:

MPOSIBIICHUEM HHTEPECA K MPOLUIOMY M HACTOSIIEMY POCCUUCKOW MATEMATHKH,
LIECHHOCTHBIM OTHOUICHHEM K JOCTHXKEHHUSIM POCCHMCKUX MAaT€MaTUKOB U POCCUHCKOMN
MAaTEMATHYECKONW IIKOJIbI, K HCIOJIb30BAHUIO ATUX JOCTHMKCHUW B JPYIrMX HaykKax H
MPUKIIATHBIX cepax;

2) rpasxkaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHHIO 00SI3aHHOCTEN IpaXkIaHNMHA U pean3aluu €ro npas,
NPEICTAaBIIECHUEM O MaTEMaTUYeCKUX OCHOBaX (PYHKIMOHUPOBAHMS PA3TUYHBIX
CTPYKTYP, ABJICHUM, IPOLEYP TPaXAAHCKOro 001EecTBa (HaIpuMep, BIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJECHHUIO 3TUYECKUX MpOOJIEeM, CBA3aHHBIX C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KEHMH HayKH, OCO3HAHMEM Ba)XXHOCTH MOPAIbHO-3TUYECKUX
IPUHLIUIIOB B IEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHUE:

YCTAaHOBKOW HA AaKTUBHOE YYacTUE€ B PEIIEHUH NPAKTUYECKUX  3a]1a4
MAaT€MaTU4YECKOM  HAIPaBICHHOCTH, OCO3HAHMEM  BA)XXHOCTH  MAaTEMAaTHU4ECKOIO
oOpa3oBaHusT Ha NPOTSHKEHMM BCEW KHU3HU JUId YCIEIIHOW MpodhecCHoHaIbHOU
JESITEIbHOCTH W Pa3BUTHEM HEOOXOAUMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM HWHIWBHIYAJIbHOM TPAeKTOpUH OOpa30BaHUsA M IKU3HEHHBIX IUIAHOB
C Y4€TOM JINYHBIX UHTEPECOB U OOILIECTBEHHBIX OTPEOHOCTEN;

4) rcreTHYECKO€e BOCIIMTAHHE:

CIIOCOOHOCTRIO K OMOIMOHAIBHOMY W 3CTETHYECKOMY  BOCIIPUSTHIO
MaTeMaTH4eCKnX OOBEKTOB, 3aJad, pEIICHUH, pPacCY)KICHUN, YMCHHUIO BHUICTh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI' 0 MO3HAHUSA:

OpHUEHTALIMEN B JEATEIIbHOCTA HA COBPEMEHHYIO CUCTEMY HayUYHBIX MPE/ICTaBICHU I
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YeJIOBEKa, MPUPOABI W OOIIECTRa,
MOHMMAaHUEM MaTeMaTHYEeCKOW HayKH KaK c(pephl YEIOBEUECKOMN NIeITeTbHOCTH, TAOB
e€ pa3BUTHUS W 3HAYUMOCTH IS PAa3BUTHUS I[IUBUJIM3AIlMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKM M MaTeMaTU4eCKOM KyJIbTypOoil Kak CpeICTBOM IIO3HAHUS MHPA,

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

6) puzuueckoe BocnuTaHWe, (OPMHPOBAHME  KYJIbTYPbl  3[0pPOBbSI H
IMOLHMOHAJIBHOI0 0JIAT ONOJIYYHS:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOErO 3/10POBBSI,
BEJCHMSI 3/10pOBOr0 00pa3a KU3HU (30pOBOE MUTAHHE, COATAaHCUPOBAHHBIM PEKUM
3aHATHH U OTABIXA, PETyJIsipHas Pu3nyeckas akTUBHOCTD ), CPOPMUPOBAHHOCTHIO HABBIKA
peduiekcuu, TpU3HAHUEM CBOETO MpaBa Ha OMMOKY M TaKOro e MpaBa JIPYroro
YEJ0BEKa,

7) 3K0JI0ru4ecKoe BOCIIUTAHHE:

OpUEHTAaUMEed Ha NPUMEHEHHE MaTEMaTUYECKUX 3HAHWM Ui pelleHus 3aaad
B 00JIACTH COXPAHHOCTH OKPYXAIOIIEH cpebl, IUIAHUPOBAHUS MOCTYIKOB U OLEHKU HUX
BO3MOKHBIX TOCJIEJACTBUN ISl OKPYXKAIOIIEH Cpeabl, OCO3HAHUEM TIJI00aIBLHOTO
XapakTepa SKOJIOTMYECKUX MPOOJIEM U IMyTEH UX PELLICHHUS;

8) ajanTanus K N3MEHAIOIMMCS YCJIOBUSIM COIMAJIbHON U NPHMPOIHOM Cpebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSAX HEOINPEAEIEHHOCTH, MOBBIILIEHUIO YPOBHS
CBOCHM KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHYECKYH NEATEIbHOCTh, B TOM YHUCIIE YMEHHE
YUUTBCS y APYTHX JIIOJIEH, MpUOOpeTaTh B COBMECTHOM JI€ATEIbHOCTH HOBBIE 3HAHMS,
HABbIKUA U KOMIIETEHIIMH U3 OIbITA APYTUX;

HEO0OXOJIMMOCTBIO B (POPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4YHucCie (HOPMYIUPOBATH
UJIeU, IOHITHS, TUIIOTE3bl 00 0OBEKTAX U ABJICHUAX, B TOM YHUCJIE paHEe HE W3BECTHBIX,
OCO3HaBaTh JAe(PUUUTHI COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH, MIaHUPOBATh CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIPUHHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOLINII KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMBbIE PELICHHUS
U JeiicTBUsA, (HOPMYIUPOBATh U OLIEHUBATh PUCKH U MOCIEACTBUS, (OPMHUPOBATDH OIBIT.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbTare ocBOEHUS MporpaMMbl IO MaTEMAaTHUKE HAa YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHusi y oOydaromnierocsi 0yayr copmMupoBaHbl METapeIMETHbIE PE3yJIbTaThl,
XapaKTEepU3YIOIIHUECsS OBJIAJICHUEM YHUBEPCAIbHBIMU IMO3HABATEIILHBIMU JIEUCTBUSIMH,
YHUBEPCAIbHBIMU ~ KOMMYHHUKAaTUBHBIMU  JCHUCTBUSIMM U YHUBEPCAIbHBIMU
PETYJIATUBHBIMU JCUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUA
ba3oBble JJornueckue aeiicTBUSA:

BBUBJISITh W XapaKTEpHU30BaTh CYIIECTBEHHBIC MPU3HAKM MATEMATHYECKUX
OOBEKTOB, MOHSITUN, OTHOIICHUN MEXIy MOHATUSAMU, (POPMYIUPOBATH OMNpECTICHUS
MOHSATUM, YCTAHABIWBATh CYIIECTBEHHBIM MpHU3HAK KilacCU(UKALMKU, OCHOBAHUS
J1s1 000OITIICHUS M CPaBHEHUS, KPUTEPHUH TIPOBOAMMOI0 aHAJIN3a,

BOCIIPUHUMATH, (HOPMYIHPOBATH U TIPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC
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U OTpUIATENIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIUE, YCIIOBHEIC,

BBISIBIIATH MaTeMaTUYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTHBOPECUMS
B (akTax, JaHHBIX, HAOMIOAEHUSIX U YTBEPKJICHHUAX, TMpeajaratb KpUTEpUU
JUUISL BBISIBIICHUSI 3aKOHOMEPHOCTEHN M ITPOTUBOPECUHIA;

Jie7aTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ASAYKTUBHBIX U MHTYKTHBHBIX
YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3duparh JI0OKa3aTeIbCTBA MaTEMaTHYECKUX  YTBEPKIACHUU  (NIpAMBIE |
OT TMPOTHBHOIO), TMPOBOJUTH  CAMOCTOSTEIBHO  HECJIOXKHBIC JIOKA3aTeIhCTBa
MaTeMaTH4ecKnX (DaKTOB, BBICTPaMBATh aAPryMEHTAIUIO, IPUBOAHWTH TPUMEPHI |
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMpATh Ccroco0 pemeHns y4eOHoW 3aaun (CpaBHUBATh HECKOJIBKO BapUAHTOB
peleHusi, BEIONpaTh Hanboiee MOAXOMSIIHNA C YIETOM CaMOCTOSATEIHLHO BBIJCIICHHBIX
KpUTEPHEB).

Ba3oBble ucciaenoBaTe/IbCKue JeCTBHUA:

WCIOIb30BaTh BOMPOCHI KaK MCCJEAOBATENbCKUM HHCTPYMEHT IO3HAHUS,
dbopMyIHpoOBaTH BOMPOCHI, (GUKCUPYIONINE TPOTUBOPEUHE, TTPOOIEMY, CAMOCTOSATEIHHO
yCTaHABJIUBaTh MCKOMOE M JaHHOE, OPMUPOBATH TUIOTE3Yy, apryMEHTHUPOBATH CBOIO
MO3UIINI0, MHEHUE;

IIPOBOJUTH 10 CAMOCTOSATENIBHO COCTABIEHHOMY IUIAHY HECJIOXHBIA HKCIIEPUMEHT,
HEOOJBIII0E UCCIIEAOBAHUE IO YCTAHOBIIEHUIO OCOOEHHOCTEN MaTeMaTHYeCKOro 00bEKTa,
3aBHCHUMOCTEN 00BEKTOB MEXTY COOOM;

caMOoCTOSITEIbHO (OpMYNIHpOBaTh OOOOIIEHUS ¢ BBIBOJABI MO pe3yJbTaram
MPOBEAECHHOTO HAOJIIOJCHUS, MCCIIEIOBAHMS, OIEHUBATh JIOCTOBEPHOCThH MOJYyUYECHHBIX
PE3yIbTaTOB, BHIBOJOB U 000OIIEHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TaKKe BbIJIBUTaTh
MPEANOJI0KEHUS O €r0 PA3BUTHUH 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 MPEACTABIICHUS;

BBIOMpaTh (HOpMy MpeAcTaBlIeHUS HHGPOPMAIMK U WLIIOCTPUPOBATH pPELIAeMbIe
3aJ]a4¥ CXEMaMH, TuarpaMMamu, HHOU rpauKoil 1 nX KOMOMHALUSAMU;

OLICHMBAaTh HAJEXKHOCTh MH(OPMAIMU 10 KPUTEPUAM, IPEIJIOKEHHBIM YUUTEIEM
WIn ¢(hOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuUKAaTHMBHBbIC YHUBEPCAJIbHbIC YYeOHbIC 1eiiCTBUA:

BOCIIPUHUMATh W (POPMYJIMPOBATh CYKJICHUS B COOTBETCTBUU C YCJIOBHSMHU H
OeIsIMU OGHICHI/IH, ACHO, TOYHO, I'PAMOTHO BbIPpAKATh CBOIO TOYKY 3PCHUA B YCTHBIX
N IMIMCbMCHHBIX TCKCTaX, AaBaTb IMOACHCHUA 110 XOAYy PCIICHUS 3a1a4i, KOMMCHTHPOBATb
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MIONTyYCHHBIN Pe3ysIbTar;

B XO7le OOCYXJEHHUsS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIIaeMOW TEMBI,
mpoOJieMbl, pelaeMoil 3ajauu, BhICKA3bIBaTh HJCH, HAIlCJIEHHbIE HAa MOWCK pEIIeHHUS,
COIOCTABJIATh CBOM CYXKACHHS C CYXICHMSIMHU JPYTUX YYaCTHHUKOB JIMajora,
OOHapYyXUBaTh Pa3InYUe M CXOJICTBO MO3UIMH, B KOPPEKTHOU (hopme popmynupoBaTh
pa3HOTJIacusi, CBOM BO3PAKCHHUS;

NPENICTABIISATh PE3ylbTaThl PEIICHUS 3aJadd, SKCIEPUMEHTa, WCCICIOBaHMUS,
MPOEKTa, CaMOCTOATENHLHO BBIOUpaTh ¢GOpMAT BBICTYIUICHUS C Yy4ETOM 3ajaad
MIPE3CHTAIIMU U OCOOCHHOCTEH ayUTOPHH;

MTOHMMAaTh M UCIIOJIB30BaTh MPEUMYIIIECTBA KOMAH/THON ¥ MHIUBUIYAIbHON pabOTHI
NIPU PEIICHUH YIeOHbIX MaTeMaTHUECKUX 3a/1a4;

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

y4acTBOBaTh B TPYNNOBBIX (opMmax padboThl (00CYXJaeHHsS, OOMEH MHEHHSIMU,
MO3TOBBIC IITYPMBI U APYTHE), BHIMOIHATH CBOIO 9acTh pabOThl M KOOPAMHUPOBATH CBOU
JCHUCTBHSI C IPYTUMU WICHAMHU KOMaHIbI, OIICHHUBATh KAYECTBO CBOCTO BKJIa/a B OOIIHIA
MPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICUCTBHUS.

PerynsiTuBHBIC YHHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmszanms:

CaMOCTOATENILHO COCTAaBIATH ILJIaH, AJITOPUTM pEIIeHUs 3aadd (WM €ro 4acTh),
BBIOMpATh Crnoco0 penieHust ¢ Y4€TOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUU C Y4ETOM
HOBOW HH(OpMaIUU.

CaMOKOHTPOIB:

BJIAJETh CHOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3yibTara
pelleHuss MaTeMaTUYeCKOM 3a7auu;

OPEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IpH pPELICHUU 3a]adH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HaMIEHHBIX
OUIMOOK, BBISIBIIEHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJbTaTa JAEATEIbHOCTH IIOCTABJICHHOW LEIU WU
YCIIOBUSAM, OOBSICHATh MHPUYMHBI JOCTHKEHHUSI WM HEJIOCTHIKCHHS L€, HaXOAMTh
OLIMOKY, 1aBaTh OLUEHKY NPHOOPETEHHOMY OMBITY.

HPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHBIE pE3yNbTaTBl OCBOEHUS IMPOTrPaMMBbl IO MATEMATHKE IPEICTABIICHBI
10 rofaM oOy4YeHus B CIAEAYIOUIUX pa3jienax MporpaMMbl B paMKaXxX OTAENbHbBIX Y4eOHbIX
KypcoB: B 5—6 kiaccax — Kypca «Maremaruka», B 7-9 kiiaccax — KypcoB «Anredpay,
«I'eomerpus», «BepoATHOCTb U CTAaTUCTUKAY.
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OEJIEPAJIBHAS PABOYAS IIPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KITACCAX

HOACHUTEJIBHASA 3AIIMCKA

[IpuopuTeTHBIMU LEIAMHU O0YyYEHUSI MaTEMATHUKE B 5—6 Kilaccax SIBJSIOTCA:

npojoKeHue (OpPMHUPOBAHUS OCHOBHBIX MaTeMAaTUYECKUX MOHATHH (4ucio,
BEJIMYMHA, TreoMeTpuyeckass ¢urypa), oOecneunBarOUIMX MPEEMCTBEHHOCTh U
NEPCIEeKTUBHOCTh MATEMAaTUYECKOr0 00pa3oBaHus 00 y4yarouInxcs;

pa3BUTHE HWHTEJUIEKTYyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH OO0ydaromuxcs,
NIO3HABATEJIbHON AKTUBHOCTH, HCCIIEOBAaTEIbCKUX YMEHHI, MHTEpEca K H3y4YEHUIO
MaTEeMaTHKH;

MOJIBEJICHNE OOYYaIOUIMXCAd Ha JOCTYIHOM JJsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMAaTUKU U OKPYKarOLIEro MUpa;

dopmupoBaHue (QYHKIIMOHAIBHON MaTeMaTUYeCKOW T'PaMOTHOCTH: yMEHHUSA
pacro3HaBaTh MaTE€MaTHYECKHME OOBEKTHl B PEAIbHBIX JKU3HEHHBIX CHUTYalUsX,
IPUMEHATH OCBOCHHBIE YMEHHUS Ul pPEUIEHUS MPaKTUKO-OPHUEHTHUPOBAHHBIX 3ajad,
UHTEPIPETUPOBATh IIOTYYEHHBIE PE3YJIbTaThl M OLEHUBATh KX HA COOTBETCTBUE
IIPAKTUYECKON CUTYaLUU.

OCHOBHBIE JMHUM COJEP)KaHMWS Kypca MaremMaTMku B 5—6 Kiaccax —
apudmeTnyeckass U TeOMETpUYECKasl, KOTOPbIE Pa3BUBAIOTCS MApaJLIEIbHO, KaxKJas
B COOTBETCTBHH C COOCTBEHHOH JIOTMKOHM, OJHAKO, HE HE3aBHCHUMO OJIHA OT JPYroM,
a B TECHOM KOHTaKT€ M B3auMMOJEWUCTBUM. Takke B Kypce€ MaT€MaTUKH MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMH ajire0pbl U ONMUCATEIbHON CTaTUCTHKH.

N3ydyenue apudMeTnyeckoro marepuaia HAYMHAETCS CO CHUCTeMaTH3aluud |
Pa3BUTHS 3HAHUM O HATypPaAJIbHBIX YUCIAX, MOJTYYEHHBIX Ha YPOBHE HAYaJIbHOIO OOLIETO
obpazoBanus. Ilpm 3TOM COBepIIEHCTBOBAHWE BBIYMCIUTENBHON TEXHUKH U
(opMUpOBaHME HOBBIX TEOPETHMUECKUX  3HAHUIL  COYETaeTcsi C  pa3BUTUEM
BBIUMCIUTEIBHON KYyJAbTYpPhl, B YAaCTHOCTH C OOyYE€HHEM MPOCTEHIINM mpuémMam
IPUKUJIKKM W OLEHKM pPE3yJbTaTOB BBIYMCICHUM. V3ydeHHe HaTypajbHBIX YHCEN
POJOJDKAETCS B 6 Kilacce 3HAKOMCTBOM C HAYAJIbHBIMU MOHATUSAMU TEOPUU JEIUMOCTH.

Hauano u3yueHust 0OObIKHOBEHHBIX U JJECATUUHBIX IPOOE OTHECEHO K 5 Kiaccy. JTo
NIEPBBIN 3TAIl B OCBOCHUH JPOOEil, KOIr/1a IPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMH UJIESIMH,
HOHATUAMM TeMbl. [Ipu 3TOM paccMOTpeHne OOBIKHOBEHHBIX IpOOEH B MOJHOM 00BEME
MPEANIECTBYET M3YUYCHHUIO JIECSITUYHBIX TPOOECH, YTO 1EIecO00pa3HO C TOUKU 3pEHUs
JIOTUKHM M3JI0’KEHUs YMCIOBOM JIMHUM, KOrJa NpaBWIA JEHUCTBUM C JECATUYHBIMHU
Ipo0sIMA MOKHO OOOCHOBAaTh Y€ M3BECTHBIMU AJITOPUTMAaMH BBIIIOJIHEHUS ACHCTBUI
C OOBIKHOBEHHBIMU JApOOSMHU. 3HAKOMCTBO C JIECATUYHBIMU JPOOSMU PACHIUPUT
BO3MOXXHOCTH JJI1 TMOHHUMAHHS OOYYarOU[MMHUCA NPUKIATHOTO NPUMEHEHHS] HOBOU
3allUCH TPU W3YYEHHM JPYTUX MPEIMETOB W INPU NPAKTUYECKOM HCIOJIb30BAHMM.
K 6 kiaccy oOTHecEH BTOpOW JdTalm B M3YYEHUU JpoOel, TJe MPOUCXOAUT
COBEpILIEHCTBOBaHNE HABBIKOB CPaBHEHUS U MpeoOpa3oBaHus ApoOei, OCBOEHUE HOBBIX
BBIUKMCIIUTENbHBIX AJITOPUTMOB, OTTAYMBAHWE TEXHUKHU BBIUMCIECHUM, B TOM 4YHUCIE
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3HAYEHUU BBIPAXKEHUH, COJIEpPXKAIUX W OOBIKHOBEHHBIC, M JACCATHYHBIC IpoOH,
YCTAHOBJIEHUE CBSI3€W MEX]ly HUMU, PACCMOTPEHHE NIPUEMOB pELIEHUs 3a/1a4 Ha IpoOu.
B Hauane 6 kiacca IpOMCXOAUT 3HAKOMCTBO C IOHSATHEM IIPOLIEHTA.

Oco0EHHOCTBIO U3Y4EHUS TTOJOKUTENBHBIX U OTPULIATENBHBIX YHCEN ABIISIETCS TO, YTO
OHM TaKXe€ MOI'YT pacCMaTpHUBaTLCS B HECKOJIBKO 3TanoB. B 6 kiacce B Havae U3y4eHUs
Tembl «llonoKUTENBHBIE U OTPULIATENBHBIE YUCIIA» BblIessieTcs noarema «lLlensie uncnay,
B paMKax KOTOpPOM 3HAaKOMCTBO C OTpPHULATENIBHBIMM YHMCIAMU W JEHUCTBUSMHU
C TIOJIOKUTEIbHBIMU U OTPULATENIbHBIMU YMCIIAMH ITPOUCXOIUT HA OCHOBE COJIEPKATEILHOTO
MO0/X0/1a. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE IO3HAKOMUTH OOYYAIOIIUXCSI TPAKTHYECKU
CO BCEMH OCHOBHBIMM IMOHATHSIMM TEMbl, B TOM 4YHCI€ M C TNpaBWJaMH 3HAKOB
TIPY BBITOJTHEHUH apr(PMeTHUeCKHX JAeHCTBUM. V3yuenne palmoHatbHBIX YMCET HA 3TOM HE
3aKOHYMTCS, a OyJIET MPOJIOJKEHO B Kypce alreOpsl 7 Kiacca.

IIpn oOydeHHMHM pEIIEHUI0 TEKCTOBBIX 3aJad B S5—6 Kiaccax HCHOJIb3YHOTCS
apudmerndeckue npuémsl perienus. [Ipu oTpaboTke BBIYMUCIUTEIBHBIX HABBIKOB B 5—6
KJIacCcaX paccMaTpPHUBAIOTCS TEKCTOBBIE 33/1a4H CJIETYIOINX BUIOB: 3a/1a4X HA IBUKEHUE,
Ha YacCTH, Ha MOKYIKHU, Ha pa00Ty U MPOU3BOIUTEILHOCTD, HA MPOIIEHTHI, HA OTHOLICHUS
u nponopiuu. OOydarolmecss 3HAKOMATCA C NMpUEMaMM pPEIIeHUs 3ajad rnepedopoM
BO3MOXXHBIX BAPUAHTOB, ydaTcsi padoTaTh ¢ MHPOpMaLUEn, MPEACTABIECHHON B (opme
TaOJIUL WIN JUarpaMmm.

B mporpamme ydyeOHOro kypca «MaTemaTuka» NpeaycMOTPEHO (OopMUpOBaHUE
IPONEIEBTUYECKUX alredpanyeckux IpeacraBieHuil. bykBa kak CUMBOJI HEKOTOPOTO
Yyyciaa B 3aBUCMMOCTH OT MAaTeMaTUYECKOTrO KOHTEKCTa BBOJUTCS ITOCTEIEHHO.
BykBeHHasi CHMMBOJIMKA LIMPOKO MCIONb3YETCS MPEXIE BCEro JUIsl 3alucH OOLIuX
YTBEPKIAECHUHN U IPEITIOKEHNI, (POPMYII, B YACTHOCTH AJI1 BBIYMCIICHHS] TEOMETPUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISH YUCIIA.

B nmporpamme yuebHOoro kypca «MareMartuka» TpeACTaBiCHA HarJsIHAS
reoMeTpusi, HampaBji€HHAas Ha pa3BUTHE OOPA3HOIO MBILIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpaXEHUsI, U300pa3UTENIbHBIX YMEHUM. DTO BaXKHBIA dTAll B U3YYEHUH T'€OMETPHH,
KOTOpBIM  OCYIIECTBISETCA HA  HAIJSAHO-IPAKTUYECKOM  YpOBHE,  ONUPAETCS
Ha HarsJIHO-00pa3HOE€ MbIIUIEHHE OoOy4aromuxcs. bonblnas pojib  OTBOAMUTCS
MPAKTUYECKOMN JAEATENBHOCTH, ONBITY, SKCIIEPUMEHTY, MOAeIupoBaHuto. OOydaromuecs
3HAKOMSITCSl C TE€OMETPUYECKUMHU (UTypaMu Ha IUIOCKOCTH M B MPOCTPAHCTBE, C UX
OPOCTEUITUMHU KOH(QUTYpalUsIMH, Ydarcsi H300pakaTh WX Ha HEJIMHOBAHHOH U
KJIeT4aTon Oymare, paccMaTpUBAIOT MX MpOCTEHIMe CBOMCTBa. B mpoliecce n3ydeHus
HarJIsTHOM T€OMETPUU 3HAHMS, MOJTYYEHHbIE 00YYalOUMMUCA HAa YPOBHE HA4YaJIbHOTO
obmiero o0pa3oBaHUsl, CHCTEMAaTU3UPYIOTCS U PACIIUPSIOTCA.

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

OO0111ee YKco 4acoB, pEKOMEHI0BaHHBIX JJIS1 U3Y4YE€HUs MaTeMaTuku, — 340 yacos:
B 5 kiacce — 170 gacoB (5 yacoB B Hezelno), B 6 kiacce — 170 yacoB (5 4acoB B HEJEIIO).
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COILEPKAHUE OBYUEHUSA
5 KUIIACC

HarypanbHble ynciia 4 HYJIb

Harypansnoe wumcno. Psg wmarypanbnbix uwucen. Yuciao 0. M3oOpaxenwue
HATypaJbHBIX YUCENI TOUKAMHU Ha KOOPJIUHATHOM (YMCIIOBOM) MPSIMOA.

[Tosunnonnass cucrema cuuciaeHus. Pumckas HyMmepanuss Kak IPUMED
HETO3UIIMOHHOM CUCTEMBI CUUCIIEHUS. [lecaTnuHas cucreMa CUnCICHUS.

CpaBHeHUE HATypaldbHBIX YHUCEJI, CPABHEHHE HATYPAJIbHBIX YHCEI C HYJIEM.
CrniocoOb1 cpaBHeHUS. OKPYTIICHUE HATYPAIbHBIX YHCEIL.

CnoxxeHue HaTypajbHBIX YMCEN, CBOMCTBO HYJIS MPU CIOXKEHUHU. BbhluuTaHue Kak
JefcTBUEe, 00paTHOE CIOXKEHUIO0. YMHOKEHUE HATypallbHbIX UYMCEJ, CBOWCTBA HYJS U
CAMHUIBI TIpU yMHOXKEeHHMH. JleneHwe Kak JAeicTBUE, OOpaTHOE YMHOXKEHHIO.
KoMmoneHTs! neficTBri, CBsI3h MEXTy HUMH. [IpoBepka pe3ynbTaTa apupMeTudecKoro
nerictBusi. llepemecTuTeNlbHOE W COUYETATEIBLHOE CBOMCTBA (3aKOHBI) CJIOXKEHUS WU
YMHOEHUS, pacipeleIUTeIbHOEe CBOMCTBO (3aKOH) YMHOXKEHUSI.

Hcnonb3oBanue OykB 11 O00O3HAUYEHHS HEM3BECTHOTO KOMIIOHEHTA W 3alllCH
CBOMCTB apU(PMETUUECKUX JICHCTBUM.

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

Crenenpb ¢ HaTypaJbHBIM IOKa3aTelIeM. 3alliCh YKCIA B BUJE CyMMbI Pa3psaHbIX
CJIaracMblIX.

UucnoBoe BbIpakeHHE. BpIUKCIIEHHE 3HAUEHUN YMCIOBBIX BBIPAXKEHUM, MOPSIOK
BBITIOJTHEHUST JI€UCTBUM. lcnob30BaHWE TpPU BBIYUCICHUSX MEPEMECTUTEIIBHOTO M
COYETATEIbHOT'O CBOMCTB (3aKOHOB) CJIOXEHUS U YMHOXKEHHS, PaclpeAeTUTEeIbHOTO
CBOMCTBA YMHOKEHHS.

Jpodu
[IpencraBienue o apobu Kak crocobe 3amucu 4acTv BeauduHbl. OOBIKHOBEHHBIC

npobu. IlpaBunbHble W HempaBWwiIbHbIE ApoOu. CmemiaHnHas ApoOb, MpeCcTaBlICHUE
CMEIIaHHOW JIpoOM B BHJI€ HEMPABWILHON IpOOM W BBIJIEJICHUE LIEJIOW YacTU 4ucia
W3 HemnpaBWiIbHOU apoou. M3oOpaxenuwe apobell TouykaMyd Ha YHUCIOBOW MIPSIMOM.
OcHoBHoe cBoicTBO Apodu. Cokpamienue npoOei. IlpuBenenuwe npoOM K HOBOMY
3HameHareno. CpaBHEHUE ApoOei.

CnoxeHne W BbIYUTaHHE ApoOed. YMHOXKEHHE M JeleHuE IpoOel, B3auMHO-
obpatHbie Jpodu. HaxoxneHre yacTu 1Henoro U LeJoro Mmo ero 4YacTy.

JHecatuunas 3anuck JgpoOeid. IlpeacraBieHue nAeCSITUYHOM JpoOU B BHUIE
OObIKHOBEHHOW. M300pa’keHre AeCATHYHBIX ApOoOeil TOUKaMU Ha YHUCIOBOM MPSMOM.
CpaBHEHHE JECITUUHBIX APOOEH.

Apudmernueckue NEHCTBUS C NeCATUUHBIMU ApoOsaMu. OKpyriieHHne AeCSITHYHBIX
Jpo0Oei.

12



DenepanbHast pabouas mporpamma | MatemaTnka. 5—9 kimaccel (60a30Bblid yPOBCHB)

Penienue TekcTOBBIX 3aa4

Pemenne TeKCTOBBIX 3amad apuMETHUYCCKUM CIOcoOOM. PerieHue Joruueckux
3amau. Pemenue 3amau nepebOpoM BceX BO3MOXKHBIX BapuaHTOB. Mcmonb3oBaHue
P PEIICHUU 3a]1a4 TaOJIHI] U CXEM.

Pemenue 3agay, cogepkammx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIIMYMHBI: CKOPOCTb,
BpEMs, PACCTOSIHUE, II€HA, KOJWYECTBO, CTOMMOCTb. EJWHUIBI H3MEpPEHHs: MACCHI,
00BbEMa, 1IEHBI, PACCTOSIHUSI, BPEMEHH, CKOPOCTU. CBS3b MEXKAY €AMHUIIAMU U3MEPECHUS
KaK0M BEJIMYHHBI.

Perienrie OCHOBHBIX 3a/1a4 Ha JIPOOH.

[IpencraBieHne TaHHBIX B BHJIEC TAOJMII, CTONIOYATHIX THArPaMM.

Harasignas reomerpust

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

JInuHa oTpe3ka, METPUYECKHE E€IWHMIBI UIMHBL. JJIMHA JOMaHOW, NEpUMETP
MHOT'OyroJIbHHKA. MI3MepeHne u moCTpOEHHUE YIiIoB € MOMOIIBIO TPAHCIIOPTHUPA.

Harnanuele mnpexacraBieHuss o (urypax Ha IUIOCKOCTA: MHOIOYTOJIBHUK,
IPSIMOYTOJIbHUK, KBaJlpaT, TPEYTOJIbHUK, O PaBEHCTBE QUTYP.

N3o00paxxenue ¢uryp, B TOM uuciae Ha Kkierdyarod Oymare. Iloctpoenue
KOH(UTypaluii U3 yactei npsiMoi, OKpy>KHOCTH Ha HEJIMHOBAHHOM U KJIeTYaTol Oymare.
Hcnonb30BaHUE CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Tnomanmb MPSIMOYTOJIbHUKA u MHOT'OYT'OJIbHUKOB, COCTaBJIEHHBIX
U3 TMPSMOYTOJILHUKOB, B TOM 4Hclie (Uryp, M300paxE€HHBIX Ha KieTdyaTol Oymare.
EauHuibl n3MepeHust IIOIIA .

Harnsnsele npenctaBieHuss O MPOCTPAHCTBEHHBIX (UIypax: MPSIMOYTOJIbHBIN
napajenenumnes, Ky0, MHOrorpaHHuku. M3o0paxeHue npocTeiimmx MHOTOrpaHHUKOB.
Pa3Béprku kyda u mapautenenumneaa. Co3gaHue Mojieleii MHOTOTpaHHUKOB (K3 Oymard,
IIPOBOJIOKH, IUIACTUJIMHA U IPYTUX MaTePUAJIOB).

OO6BEM MIPSIMOYTOJILHOTO MapaieNienumnena, kyoa. Equauisr usmMepenus oobéma.

6 KIIACC

HarypajabHble yuciaa

Apudmernyeckue JEUCTBUSL C MHOTO3HAYHBIMU HATypadbHBIMM YHUCIAMHU.
YucnoBble BbIpaXEHUS, TOPSAIOK ACHCTBUM, UCHOJIb30BaHUE CKOOOK. Mcmonb3oBaHue
IPU  BBIYUCIICHUSX IEPEMECTUTENBHOIO M COUYETATEIBHOIO CBOMCTB CIIOKEHHUS U
YMHOXEHUS, PaCHpeeTUTEIbHOIO0 CBOMCTBA YMHOXEHUSA. OKpyriieHHe HaTypallbHBIX
YyuCell.

JlenuTenu v KpaTHbIE YMCia, HAUOONBIITNN OOIIHM IeTUTeIh U HauMEeHbIIee o01ee
KpaTHoe. JlenMMOoCTh CyMMBI U ITpOU3BeACHUS. [[eeHne ¢ OCTaTKOM.
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Jpoon
OObIKHOBEHHas1 JApoOb, OCHOBHOE CBOMCTBO JpoOH, COKpalieHue AapoOei.

CpaBHeHHE U ymHopsiiouMBaHue apoOeid. Perenue 3agad Ha HaxXOXKJIECHHME YacTH
OT IeJOr0 M I1EeJoro mo ero 4yactu. [[poOHoe 4YHCIo Kak pe3ysbTar JCJICHHUS.
[IpeacraBnenue AeCITUYHON JIpoOU B BHUJIE€ OOBIKHOBEHHOW ApOOM U BO3MOXKHOCTh
NpEe/ICTaBlICHUs OOBIKHOBEHHOM JpoOM B BHJAE JACCATHYHOM. JlecsTuuHble IpoOu H
MeTpuueckasi cucreMa Mep. ApudMeTuuecKue ACUCTBHS W YHCIIOBBIE BBIPAXKEHUS
C OOBIKHOBEHHBIMH U IECATUYHBIMU APOOSIMHU.

Otnomienue. Jlenenue B JaHHOM OTHOIIEHNH. Maciita0, npornopius. [Ipumenenne
MIPONIOPLIUH MPU PELICHUU 3a1a4.

[Tonatne npoueHTa. BplunciieHHEe MPOLEHTa OT BEJIWYMHBI M BEIUYUHBI MO €€
NpOLEHTY. BbIpakeHHe TMPOLEHTOB JECATUYHBIMM JIpoOsiMu. Pemenue 3amau
Ha MPOLIEHTHI. BhIpakeHNe OTHOLIEHNS BEJIUYUH B IPOLEHTAX.

ITos0kUTENbHBIE M OTPULIATEIbHbIE YHCJIA

[lonoxurensHsle u oTpulaTenbHble uyucia. Llenpie uyuncma. Mopyne 4yucna,
reoMeTpudecKas MHTeprpeTanus Moayis yucia. Mzo0paxeHue uncen Ha KOOpJUHATHON
npsmor. Ywucnosble mnpomexyTku. CpaBHeHue uucen. ApudMeTudyeckue IercTBUs
C MOJIOKUTENbHBIMU U OTPULIATEIIHBIMU YUCIIAMH.

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

BykBeHHBbIE BbIpaKeHHUS

[Ipumenenue OykB IJIsl 3allUCH MaTEMAaTUYECKHX BBIPAKCHUM WU TPEITIOKEHUN.
CpoiictBa apuMeTHYECKUX JeUCTBUI. DByKkBEeHHBIE BBIPAXKEHUS W  YHCIOBBIC
MOJCTAHOBKH. DyKBEHHBIE pAaBEHCTBA, HAXOXKICHHE HEU3BECTHOTO KOMIIOHEHTA.
®opmynbl, (Gopmynbl MepuMeTpa U IUIOWAAM MPSMOYrOJIbHHKA, KBajpara, oObEMa
napasJenenurena u Kyoa.

Pemenne TeKCTOBBIX 3a7a4

Pemenne TeKCTOBBIX 3amad apuPMETHIECKUM CHOCOOOM. PereHme JorudecKux
3aya4. Pemenue 3amau mepebopom BceX BO3MOXKHBIX BApUAHTOB.

Pemenue 3agay, coaepxaiiux 3aBUCUMOCTH, CBSI3bIBAIOIINX BEIMYUHBI: CKOPOCTb,
BpEMsI, PaCCTOSIHUE, IICHA, KOJIMYECTBO, CTOUMOCTD, IIPOM3BOAUTEILHOCTD, BPEMs, 00BEM
paboThl. ENMHUIIBI M3MEPEHMS: MacChl, CTOUMOCTH, PAaCcCTOSHHS, BPEMEHU, CKOPOCTH.
CBsI3p MEXY €IMHULIAMA U3MEPEHUS KAXKI0W BETUYUHBI.

Pemenue 3amad, CBSI3aHHBIX C OTHOIIEHHWEM, IMPOMOPIHAOHAIBHOCTHIO BEJIUYUH,
MPOLICHTaMU; pElIEHHe OCHOBHBIX 3aJ1ay Ha IPOOU U MPOIECHTHI.

OueHka W TPUKUAKA, OKpyrieHue pesyiabrara. CocTraBieHUEe OYKBEHHBIX
BBIPAKEHUM 110 YCIIOBUIO 3aJ1a4H.

IIpencraBieHne AaHHBIX C IIOMOIIBIO TaOmmn W amarpamMm. CronoOuarbie
JAarpaMMbl: YTEHUE U MTOCTpOeHNE. UTEeHNE KPYrOBbIX AUArpaMM.
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Harasignas reomerpust

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

B3anMmHOe pacnoniokeHHe IBYX MPSAMBIX Ha IIJIOCKOCTH, NApaJlICIbHBIE MPSIMBIE,
IIEPIEHAMKYJIIPHBIE NIpsAMbIE. MI3MepeHune pacCTOsSHUN: MEXK Ty AByMs TOYKAMH, OT TOYKHU
JI0 IIPSIMOM, JJIMHA MaplIpyTa Ha KBaJAPaTHOU CETKE.

N3mepenne w© MOCTPOEHHE YIJIOB € IOMOIIBIKD TpaHCHOPTHpa. Bumael
TPEYroJIbHUKOB: OCTPOYTOJIbHBIN, MPSAMOYTOJIbHBIN, TYIOYTOJIbHBIA, paBHOOEIPEHHBIH,
PAaBHOCTOPOHHUU. UeTBIPEX YT OJIBHUK, IIPUMEPBI YETHIPEX YT OJILHUKOB. [ IpAMOYronbHUK,
KBaJpaT: UCIHOJIb30BaHUE CBOICTB CTOpPOH, YIVIOB, JuaroHaiei. 3oOpaxkenue
reoMeTpuYecKux (Uryp Ha HEIMHOBAHHOM Oymare ¢ MCIOJIb30BaHUEM LIUPKYIIA,
JMHEWKH, YroJIbHUKa, TpaHcnoptupa. [loctpoenus Ha kneTyaTtoi Oymare.

Ilepumerp MHoroyrosibHuka. [loHstue mmomanau (Urypbl, €AUHHUIBI U3MEPEHUS
wiomaay. [IpubamxénHoe M3MepeHue Iuomaan Gpuryp, B TOM 4MCI€ Ha KBaJpaTHOM
cetke. [IpubnmkEHHOE U3MEpEeHUE ATUHBI OKPYKHOCTH, TUIOIIATN KPYyTa.

CummeTpus: IEHTpaibHasA, OCEBasi U 3€pKalbHAsi CAMMETPHUHU.

[TocTpoeHue CUMMETPUYHBIX PUTYD.

Harnansele npeacTaBiaeHus O IPOCTPAHCTBEHHBIX (UTypax: Mapauienenunes, Kyo,
npu3Ma, NUpaMujia, KOHyC, HHJIMHIP, map u cepa. M300paxeHrne mpoCcTpaHCTBEHHBIX
¢buryp. [Ipumepsl pa3zBEPTOK MHOTOTPaHHUKOB, HWIMHAPA U KoHyca. Co3zanue Monenei
MPOCTPAHCTBEHHBIX QUTYp (U3 Oymaru, IpoOBOJIOKHU, TUTACTUIIMHA U IPYTHX MAaTEPUATIOB).

[Tonatue oO0BEMa, enuHUIBI u3MepeHus o0beéMa. OOBEM MOPSIMOYTOJIBHOTO
napasenenurnesna, Kyoa.

INPEAMETHBIE PE3YJIbTATBI

[IpenMeTHBIE pe3yNbTaThl OCBOCHHUS MPOTpaMMbl Y4eOHOTO Kypca K KOHITY
oOydeHus B 5 KJjacce:

Yuc1a ¥ BBIYMCTICHUA

[loHMMaTh U MpaBWIBHO YHNOTPEONATh TEPMHUHBI, CBA3aHHBIE C HATypaJbHBIMU
YHCJIaMU, OOBIKHOBEHHBIMH U AECATUYHBIMU JPOOSIMH.

CpaBHUBATh U YIOPAOYMBATH HATypalbHbIE YHCIA, CPABHUBATH B IPOCTEUILINX
cllydasix OObIKHOBEHHBIE JPOOU, JECITUUHBIE TPOOHU.

CoOTHOCUTBH TOUKY Ha KOOPJUHATHOM (UKCIOBOI) MPSMOM C COOTBETCTBYIOLIUM €if
YUCIOM M M300paxkaTh HaTypajbHbIE YMCIA TOYKAMU HAa KOOPAMHATHOW (YMCIIOBON)
MIPSAMOM.

Beimonuate  apudMernyeckue — JEUCTBUS € HATypaJbHBIMM — YHUCIIAMH,
C OOBIKHOBEHHBIMH JAPOOSIMH B IPOCTEHIIMNX CIydasiX.

BoInonHaTh NpOBEPKY, MPUKUAKY PE3ybTaTa BHIYUCICHUH.

OKpyriATh HaTypAJIbHBIC YHCTIA.
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Penienue TekcTOBBIX 3aa4

Pemate TekcTOBblE 3aaud apu(PMETHUYECKUM CIIOCOOOM U C TMOMOUIBIO
OpPraHU30BaHHOI O KOHEYHOTO Iepedopa BCeX BO3MOXKHBIX BAPHAHTOB.

Pemate 3amaum, cogepamniie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIIMYHUHBI: CKOPOCTD,
BpEMS, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTD.

Hcnonb30BaTh KpaTKuE 3alKMCH, CXEMbl, TAONUIIbI, O003HAYEHUS NpPHU PEIICHUH
3a7ad.

ITonp30BaThC OCHOBHBIMHU €IWHWLIAMU W3MEPEHHUS: LIEHBI, MACChl, PACCTOSHHSI,
BPEMEHU, CKOPOCTH, BBIPAXKaTh OJTHA €IUHULIBI BETMYHUHBI YEPE3 IPYTHUE.

W3BnekaTp, aHamM3UpOBaTh, OLEHUBATH WHMOpPMAILMIO, MPEICTABICHHYIO
B Ta0uule, Ha CTOJIOYATON AuarpaMMme, MHTEPIPETUPOBATh MPEJICTABICHHBIE TaHHBIE,
MCIIOJIb30BaTh JIAHHBIE IIPU PELICHUH 3a7a4.

Harasiinas reomerpust

[Tonb30BaTHCS TEOMETPUUECKUMU TMOHATUSAMHU: TOUKA, MpsMasi, OTPE30K, JIyY, YTodl,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpyBomUTh mTpPUMEPHI OOBEKTOB OKPYKAIOMIETO MHpA, HUMEIONUX (GopmMy
W3YYCHHBIX TEOMETPUUECKUX PUTyp.

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

N300paxkaTs u3yueHHbIe TeOMeTprUecKue (GUTyphl HA HEJTMHOBAHHOW M KJIETYATOM
Oymare ¢ MOMOIIbIO ITUPKYJIS U TUHEHKH.

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

Hcnonp3oBaTh CBOWCTBA CTOPOH W YIVIOB MNPSIMOYIOJIbHMKA, KBaapara il HX
IIOCTPOEHUS], BBIYUCIICHUS TUIOIAA U IEPUMETPA.

Boluucnsates  mepumeTp M IUIOIIAAL  KBajgpara, MpsSMOYroJibHHMKA, (uUryp,
COCTaBJIEHHBIX U3 IPSIMOYT'OJILHUKOB, B TOM yucie Guryp, n3o0pax€HHbIX Ha KJIeTYaTON
Oymare.

[Tonp30BaTbCsi OCHOBHBIMM METPUYECKHUMHU E€AWHHUIAMHA HW3MEPEHUS JUIMHBI,
IJIOIAIN; BBIPAXKaTh OJHU €IWHHIIBI BEJIMUUHBI YEPE3 IPYTHUE.

PacnoznaBarh mapasnienenurnen, KyO, MCIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA,
pedpo rpaHb, UBMEPEHUS, HAXOIUTh U3MEPEHUS NapaJlieenuiea, Kyoa.

Beuucnare 00bEM  KkyOa, mapanienenunea MO 3aJaHHBIM — U3MEPECHUSIM,
MOJIb30BAThCS €AMHUIIAMU U3MEPEHUS 00bEMa.

Pemare HecnmokHbIE 33Ja4yd HA U3MEPEHHE TEOMETPUYECKUX  BEJIUYUH
B MPAKTUYECKUX CUTYyAIUAX.
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[IpenmeTHBIC pe3yJabTAaThl OCBOCHHS IMPOTpaMMBl Y4eOHOrO Kypca K KOHITY
oOydeHus B 6 Kjacce:

Yuciia ¥ BBIYMCTICHUA

3HaTh W TIOHMMAaTb TEPMHUHBI, CBA3AHHBIC C paA3JIMYHBIMM BUJAMH YHCEN U
CHOCO0aMM MX 3alKCH, MEPEeXOIUTh (€CIH 3TO BO3MOKHO) OT OJHOW (pOpMBI 3amuCH
YHCIIa K APYromu.

CpaBHUBATH U YIOPAIOUMBATH LIETbIE YUCIIAa, OOBIKHOBEHHBIE U JJ€CATUYHBIE APOOH,
CpPaBHUBATh YUCJa OJHOTO U Pa3HBIX 3HAKOB.

BrinonHsTh, couerasi yCTHbIE M TUCbMEHHbIE TPUEMBI, apuMeTHuuecKre AeCcTBUS
C HATypaJIbHBIMU U ILEIbIMH YHCIAaMH, OOBIKHOBEHHBIMU U JECATUYHBIMU APOOSMHU,
ITOJIOKUTEIbHBIMA U OTPULIATEIbHBIMA YHCIAMH.

BplunciATh 3HaYEHHS] YHUCIIOBBIX BBIPAXKEHUM, BBINOIHATH MPUKUAKY U OLICHKY
pe3ynbTaTa BbIUMCICHWUM, BBIIOJIHATH MPEOOpPa30BaHUS YUCIOBBIX  BBIPAKCHUN
Ha OCHOBE CBOMCTB apr(METHUECKUX JACHCTBUM.

COOTHOCUTBH TOYKY Ha KOOPJMHATHOM MPSMOM C COOTBETCTBYIOLIUM €i YHCIIOM H
n300pakaTh YMCiia TOYKaMU Ha KOOPIAWHATHON MPSIMON, HAXOUTh MOIYJb YHCTIA.

COOTHOCUTBH TOUYKH B NMPSMOYTOJIBHOW CHCTEME KOOPAUHAT C KOOPIAWHATAMH 3TOU
TOYKH.

OKpyIJIATh LENbIE YNUCA U JECITUUHBIE IPOOU, HAXOAUTh MPUOIMKEHHS YHUCEL.

YuciioBbie M OyKBEHHbIC BbIPAKECHHUS

[TonumaTe ¥ ynoTpeOsiTh TEPMHUHBI, CBS3aHHBIE C 3aMKHCHIO CTENEHU YHUCHA,
HaxOJIUTh KBajpaT M KyO 4dYHCIA, BBIYMCIATH 3HAYEHUS YHCIOBBIX BBIPAKCHUH,
COAEpkKaINX CTCIIEHH.

[Tonp30BaThCsi TpU3HAKAMU JEIMMOCTH, PACKJIAJbIBaTh HATypajbHbIE 4YHCIIA
Ha IPOCTHIE MHOXUTENH.

[Tonp30BaThCcst MacIITAOOM, COCTABIISATh MPOMOPIIMU U OTHOIIICHHUS.

Hcnonb3oBaTh OyKBBI 1711 00O3HAUEHUS] YHUCEN TPHU 3alUCH MaTEMAaTHYECKUX
BBIPOKEHUN, COCTABIATh OYKBEHHBIC BBIPAKEHUS W (HOPMYIIbI, HAXOAUTh 3HAUYCHHS
OYKBEHHBIX BbIpOXCHUM, OCYILECTRIISISI HEOOXOIMMBIC IMOJICTAHOBKHU U MPeoOpa3oBaHus.

Haxonute HEW3BECTHBIN KOMIIOHEHT PABEHCTBA.

Penienne TeKcTOBBIX 3aa4

Pemate MHOTOIIAaroBbI€ TEKCTOBBIC 3a7a4l apU(PMETUUECKUM CIIOCOOOM.

Pemate 3amaum, CBSI3aHHBIE C OTHONIICHHWEM, IPOIMOPIHOHATBHOCTHIO BEITUYHH,
MPOIIEHTAMHU, PEIIaTh TP OCHOBHBIE 337]a4M Ha IPOOU U MPOLIEHTHI.

Pemate 3amaum, comeprkaiie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIIMUUHBI: CKOPOCTD,
BpEMsI, PACCTOSHUE, IICHAa, KOJMYECTBO, CTOMMOCTH, IPOU3BOAMTEILHOCTh, BPEMS,
o0béma paboThl, UCMONB3YS apudMeTHuuecKue JACHCTBUS, OIEHKY, MNPUKHUIKY,
MOJIb30BAThCH CAMHUIIAMHU U3MEPEHUS COOTBETCTBYIOIINX BEIUYHH.

CocTaBnsTh OyKBEHHBIE BBIPAXKEHUS 110 YCIOBHIO 33/1a4H.
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W3Bnekatp HHPOpPMAIIHIO, TPEICTABICHHYIO B TA0IMIIAX, HA TMHEHHOM, cTOI0YaTON
WIM  KPYroBOM  JuarpaMmax, HHTEpPIPETUPOBATh  MPEICTABICHHBIE  JaHHBIE,
MCIIOJIBb30BaTh JAHHBIE IIPU PEIICHUH 3a1a4.

[IpencraBnarh WHPOpPMAIUMIO C TOMOIIBIO TaOJMI, JUHEWHOW W CTOIOYATOM
JAarpamm.

Harasinnasi reomerpust

[IpuBomuTh TpUMEpPHI OOBEKTOB OKPYXKAIOIIETO MHpa, HUMEIOMUX GopMy
W3YYCHHBIX T€OMETPUUECKHUX TIJIOCKUX U MPOCTPAHCTBEHHBIX (UTYP, MPUMEPHI PABHBIX
U CUMMETPUYHBIX pUryp.

N300paxkaTh ¢ MOMOIIBIO ITUPKYJIS, JUHEHKH, TPAHCTIOPTUPA HA HETMHOBAHHOU H
KJIeT4aTol Oymare M3ydeHHbIE IJIOCKME reoMeTpuueckue (GUrypbl U KOH(PUTYypaluw,
CUMMETPHUYHbBIE (DUTYPBI.

[Tonb30BaThCs TEOMETPUUECKHUMU TOHATUSIMU: PABEHCTBO (UTYp, CUMMETpHS,
UCIIOb30BATh TEPMHUHOJIOTHIO, CBA3aHHYIO C CHMMETPHEH: OCh CUMMETPHUH, LIEHTP
CUMMETPHH.

Haxonuts BeIMYHUHBI yTII0B H3MEPEHUEM C IIOMOLIBIO TPAHCIIOPTHUPA, CTPOUTH YIJIbI
33JaHHOM BEJIMYMHBI, IOJIb30BAaThCA IPH PEIICHUM 3a4ad TPagyCHOW MEpPOW YIJIOB,
pacno3HaBaTh HA YEPTEKaxX OCTPBIN, IPSIMOM, PA3BEPHYTHIN U TYIIOU YTJIBL.

Bpruncnare IMHY JIOMaHOW, IIEpUMETP MHOIOYIOJbHUKA, IOJIb30BaThCS
€AUHUIAMU U3MEPEHUS JJIMHBI, BBIPAXKATHh OAHU €OUHULBI U3MEPEHHUS JJIMHBI 4Yepes
JpyTrue.

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

Boruucnsats minomaas GUryp, COCTaBICHHBIX U3 MPSMOYTOJIBHUKOB, UCIOJIb30BATh
pazOueHue Ha  NPSAMOYTrOJIbHUKHM, Ha  paBHble  (UIYpbl,  JTIOCTpauBaHHUE
0 TPAMOYTOJIbHUKA, I0Jb30BATHCS OCHOBHBIMU EOWHUIIAMU M3MEPEHMS IUIOLIAMH,
BBIPAXKATh OJTHYU €IVHULIBI U3MEPEHUS LIOIIAN Yepe3 IpyTrue.

Pacno3sHaBarh Ha MOAENSAX U H300paXEHHUSIX MUPAMUIY, KOHYC, LHJIHHJID,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, PeOPO, TPpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxkath Ha KJeTyaToi Oymare nNpsiMOYTroJIbHBIN apauieIemUuneI.

Boruucisate 00bEM  NpAMOYTOJNIBHOTO Mapajuienenunena, Ky0a, MoJb30BaThbCs
OCHOBHBIMU €IMHUIIAMU U3MEPEHUs 00bEMa;

Pemate HecnoxkHbple 3a1auM  Ha HAXO0XKIACHUE TE€OMETPUYECKUX BEIUYUH
B MMPAKTUYECKUX CUTYyAIUAX.
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TEMATHUYECKOE IINTAHUPOBAHHUE

5 KJIACC
HaunmenoBanue paznena |KonuuectBo OcHoBHOE OcHOBHBIE BUJIBI JICATEIILHOCTU 00y4arOUXCs
(Tembl) Kypca 4acoB COZICpKaHue
HaTypanbHbie uynca. 43 JlecaTuuHas Yurarth, 3aN1CbIBATh, CPABHUBATH HATYPAJIbHBIC YHUCIIA;

JlelicTBuUS ¢ HaTypaJIbHBIMU
yyCIaMu

CHUCTEMA CUMCIICHHS.
Psn HarypanbHbBIX
qUCe.
Harypansnsliit psa.
Yucno 0.
HarypanbHbie uncia
Ha KOOPJIAUHATHOM
MIPSIMOM.
CpaBHeHue,
OKpYTJIEHUE

HaTypaJIbHBIX YHCEIL.

Apudmernyeckue
TNIEUCTBHUSI

C HaTypaJIbHbIMU
yrciaamu. CBoHCTBa
HYJISI TIPU CIIOKEHUU
1 YMHO>KECHUH,
CBOMCTBA €IUHUIIBI
NP YMHOKEHUHU.

npeaiaraTb H 00Cy,KI1aTh COCO0ObI YIIOPSIOYMBAHUS YHCE.
N300paxkaTh KOOPAMHATHYIO NPAMYIO, 0TMEYaTh YKCIIa
TOYKAaMH Ha KOOPIWHATHOW MPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccnenoBars CBOMCTBA HATYypaIbHOro psja, yucen 0 u 1
IIPU CJIOKEHUH U YMHOKEHUU.

Hcnonb30BaTh NPAaBUJIO OKPYTJICHUS HATYypaIbHBIX YHCEIL.
BpInoJHATH apupMeTnYecKHue JeCTBUA C HATYPAIIbHBIMU
YUCJIaMH, BBIMUCIATH 3HAYEHUST YUCIIOBBIX BBIPAXKECHUM

CO CKOOKaMH 1 0e3 CKOOOK.

3anuchIBaTH MPOU3BE/ICHUE B BUJIE CTEIICHU, YUTATH
CTENEeHH, UCIOJIb30BATh TEPMHUHOJIOIUI0 (OCHOBAaHUE,
MIOKA3aTeJIb), BBIYUCIAATH 3HAYEHUS CTEIICHEN.

BbInOJHATH NPUKHMAKY M OLEHKY 3HAYEHUI YHCIIOBBIX
BBIpOXKCHUH, MPeEAJIAraTb ¥ NPUMEHITh NPUEMBI P OBEPKHU
BBIYHCIICHUMU.

Hcnonb30BaTh NPU BBIYMCICHUSIX [IEPEMECTUTENBHOE U
COYETATEJIbHOE CBOMCTBA CI0KEHUS U YMHOKEHHS],
pacCIpeeNIUTENBHOE CBOMCTBO YMHOXKEHUS; (OPMYJTUPOBATH
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[TepemecturensHOE
1 COUETaTEIIbHOE
CBOMCTBA CJIOKCHUS
Y YMHOXKEHMUS,
pacnpeneuTeIbHOE
CBOMCTBO
YMHOXEHHS.
Jlenurenu u
KpaTHBIC YMCIIa,
Pa3JIOKEHUE YHCIIa
Ha MHOXHUTECIIH.
Jlenenue

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

CrerneHn ¢
HaTypajibHbIM
TOKa3aTesieM.
Yucnosbie
BBIPKCHUS;
MOPSAJIOK ICUCTBHM.
Pemenue TeKCTOBBIX
3aJ1a4y Ha BCE
apudmeTndeckue

U IPUMEHSITHh NMPaBWIA NMpeoOpa3oBaHus YUCIOBBIX
BBIPKEHUU Ha OCHOBE CBOMCTB apu(PMETUUECKUX JECHCTBUH.
HccnenoBarhb 4nCIIOBbIE 3aKOHOMEPHOCTH, BBIIBUTATh H
000CHOBBIBATH TUIOTE3bL, GOPMYIMPOBATH 0000LIEHUS U
BBIBO/IbI 110 PE3YJIbTaTaM MPOBEIEHHOTO UCCIIET0BAHUS.
DopMyIMPOBATH ONPeEAEJEeHUs JCIUTEN U KPaTHOTO,
HA3bIBATh JEIUTEIN U KPATHBIC YUCIA; PACIIO3HABATH
IIPOCTHIE U COCTaBHbIC Yncia; GOpMyIMpoOBaTh U
NPUMEHATh NPU3HAKM JICTUMOCTH Ha 2, 3,5, 9, 10;
NPUMEHATh AJTOPUTM PA3JIOKEHUS YHCIIA HA TPOCTHIE
MHOKUTEN; HAXOAUTh OCTAaTKU OT JEJIEHUS U HEMOJHOE
YacTHOE.

Pacno3HaBaThb UCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS

O HAaTypaJbHBIX YHCIIAX, IPUBOAUTH MPUMeEPbI U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3BIBAHUSA U OTPULIAHUS
BBICKa3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHUCEL.
KoncTpynpoBaTh MaTeMaTH4eCKUe MPeIJ10KEeHUS

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

PemaTh TekcTOBbBIE 33/1a4U apUPMETUUECKUM CIIOCOOOM,
HCIOJb30BATh 3aBUCUMOCTH MEX]1y BEIMUUHAMU (CKOPOCTb,
BpEMsi, PACCTOSIHUE; 11€HA, KOJTMYECTBO, CTOUMOCTD U JIp.):
AHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 33]1a4H,
nepedopMyJTUpPOBaTh YCJIOBHUE, H3BJIEKATH HEOOXOAUMBIE
JIaHHBIE, YCTAHABJIMBATH 3aBUCUMOCTH MEK1y BEIIMUMHAMM,
CTPOHUTH JIOTUYECKYIO LIEMOYKY PACCYXKICHUM.
MoaeaupoBaTth X0/ PEIICHU 3aJ1a4l C IOMOIIBIO PUCYHKA,
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JeNCTBUS,
Ha JABW)KCHHE U
MOKYTIKH

CXEMBI, TaOIUIIBI.

IIpuBonnTH, pa3dupaThb, ONEHUBATH PA3INYHbBIC PEIICHUS,
3aIMCH PELICHUN TEKCTOBBIX 3a1a4.

Kpurnuyecku oueHUBATh MOJIYYEHHBIN PE3yJIbTar,
OCYLIEeCTBJSATh CAMOKOHTPOJIb, IPOBEPSA OTBET HA
COOTBETCTBUE YCIOBHUIO, HAXOAUTH OITUOKH.

PemaTsp 3a1aun ¢ moMolIbI0 Tepedopa BCEX BO3MOXKHBIX
BAPUAHTOB.

3HAKOMUTBCHA C UCTOPHEH Pa3BUTHUS apUPMETUKH

Harmnsgnas reomerpus.
JIuHnm Ha mIoCcKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3Mmepenne nimHbI
OTpe3Ka,
METPUYECKHUE
€TMHUIIBI
WU3MEPEHUS JIJTUHBI.

OKpY>XHOCTB U KPYT.

[IpakTrnueckas
paborta
«IlocTpoenue y3opa
W3 OKPYKHOCTEW.
VYromn. [Ipsamon,
OCTpBIH, TYIIOU U
Pa3BEPHYTHIN YIJIBL.
N3mepenue yrios.

Pacno3naBaTh Ha yepTekKax, pUCyHKax, ONUChIBATD,
UCIOJIb3yd TEPMUHOJIOTHIO, U H300PaKaTh C TOMOIIBIO
YepTEKHBIX UHCTPYMEHTOB: TOUKY, MPSAMYIO, OTPE30K, JIyd,
yroJ1, JOMaHyto, OKPY>KHOCTb.

Pacno3znaBaTh, NPUBOAUTH NPUMEPBI OOBEKTOB PEATTBHOTO
MHUpa, UMEIOIUX GOopMy U3yUEHHBIX PUTYDP, OLIEHUBATH UX
JIMHEVHBIE Pa3MEPBI.

Hcnonb3oBaTh TUHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI
JUIS1 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, OKPYKHOCTEW, UX YaCTEH HA HETMHOBAHHOMN U
KJIeTYaToOM Oymare; mpeasiaratb, ONUCbIBATH U 00CYKIATH
CIIOCOOBI, AJITOPUTMBI ITOCTPOEHUS.

Pacno3HaBaTh 1 H300paxaTh HAa HEJTMHOBAHHOMU U
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[IpakTnueckas
pabora
«IlocTpoenue
YIJIOB»

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

BuI4uCaAATH JUIMHBI OTPE3KOB, JIOMAHBIX.

IloHumMaTh ¥ MCIIOJB30BATH NIPH PelICeHUH 32124
3aBHCHUMOCTH MEXAY €IUHALIAMU METPUUECKOU CUCTEMBI
Mep; 3HAKOMHUTbCSI C HEMETPUUECKUMU CUCTEMaMU Mep;
BBIPA’KATh JUIMHY B PAa3JINYHbIX €JUHULIAX U3MEPECHUS.
HUccaenoBars Gurypsl 1 KOH(UTypaLuy, UCHIOIb3YsI

uudpoBbie pecypchl

OOBIKHOBEHHBIC JIPOOU

48

HpoOs. [IpaBriibHBIC
Y HETpaBUJIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOH.
CpaBHeHue apooeil.
Cnoxenue u
BBIUATAHUE
O0OBIKHOBEHHBIX
npobeit. CMmemnanHas
Ipo0b. YMHOXKEHHE
U JIeJICHHE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpatHbIe APOOH.
Penienne TeKCTOBBIX
33714, COAepIKaIIuX
npobu. OCHOBHBIE

MopeaupoBathb B rpadhuuecKkoi, mpeaMeTHoOl Gopme,

C IIOMOIIBIO KOMITBIOTEPA ITOHATHS U CBOMCTBA, CBA3aHHbBIC

C OOBIKHOBEHHOM JIPOOKIO.

YurTaTh U 32aIIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
NpeaIararb, 000CHOBBIBATH M 00CYKIATH CIIOCO0BI
YIOPS0YMBAHUS APOOEH.

N300pakaTh 0OBIKHOBEHHBIC IPOOU TOUKAMHU

Ha KOOPJUHATHOM MPAMOM; HCHOJAB30BATH KOOPJIAUHATHYIO
NPSIMYIO JJIs1 CPaBHEHHsI IPOOEii.

D opMyTHPOBATH, 3AIIUCHIBATH € OMOLIbI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOM! JIpO0OH; HCIOIB30BATH OCHOBHOE
CBOWCTBO JIpOOM JJIs1 COKpAIEHUsI IpOOei U MPUBEIECHU I
JpoOU K HOBOMY 3HaMEHATEITIO.

IIpencraBasiTh cMEIaHHYIO JpOOb B BUE HENIPABUIBHON U
BBIJICIISATH LIETYIO YaCTh YKCIa U3 HEMPABWIBHON ApOOH.
BoeinonuaTs apudmMeTnyeckue 1eHCTBUS

C OOBIKHOBEHHBIMU JAPOOSIMU; MPUMEHATH CBOMCTBA
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3a/1auyd Ha IpoOH.
[Ipumenenue OykB
TUTS1 3aICH
MaTeMaTUYECKUX
BBIPAXKECHUH U
MIPEIJIOKEHUN

apu(pMETUUECKUX ACHUCTBUM IS palliOHATN3ANU
BBIYHCIICHUMN.

BhBINoJHATH NIPUKUAKY M OLEHKY PE3YyJIbTaTa BIUUCIICHUN;
Nnpeaaratb U NPUMeEHATh NPUEMBI NPOBEPKH BbIYUCIICHUM.
IIpoBoauTh UcceT0BaAHUSA CBOMCTB APOOECi, OMUPASICh

Ha YHCJIOBBIE KCIIEPUMEHTHI (B TOM YHCJIE C TTIOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIEC BHICKA3bIBAHUS

0 Ipo0siX, MPUBOAUTH MPUMePbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS 1 OTPULIAHUS BBICKA3bIBAHUM.

Pemartsb TekCTOBBIC 3a71a4H, COiepKalIe IPOOHbBIE JaHHBIE, U
3a/1a4M HAa HAXOXJICHUE YaCTH 1IEJI0r0 U LEJIOro MO €ro YacTH;
BbISIBJISITh MX CXOACTBA M Pa3/In4us.

MoaenupoBarh X0/ PEIIEHUS 33a/1a4l C TOMOIIBIO PUCYHKA,
CXEMBI, TaOIULIBI.

IIpuBonnTh, pa3dupaThb, OEHUBATH PA3INYHbBIC PEIICHUS,
3aMCH PEIICHUH TEKCTOBBIX 3a7ad.

Kpurnuyecku oneHUBaTh MOJIYYECHHBIN pEe3yJIbTarT,
OCYHIECTBIIATh CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCIOBHIO, HAXOAUTH OLINOKH.
3HAKOMUTBCA C UCTOPHE Pa3BUTHUS apUPMETUKH

Harnsanas reomerpusi.
MHOroyrojabHUKH

10

MHOroyrojgpHUKH.
YeThIpEXYrOIbHHUK,
MPAMOYTOJIbHUK,
KBaJpar.
IIpakTrueckas

OnucpIBaTh, MCNOJIB3YS TEPMHUHOJIO0THIO, H300PAKATH

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

IIpuBoauTH NpUMeEPHI OOBEKTOB PEATTLHOI'O MUPA, UMEIOIINX
(dhopMy MHOTOYTOJIbHUKA, TPSIMOYTOJIbHUKA, KBaIpaTa,
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pabota
«IlocTpoenue
MPSAMOYTOJIbHUKA

C 3aIaHHBIMHU
CTOPOHAMH

HA HEJIMHOBAHHOM
Oymare.
TpeyronbHUK.

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

TPEYTOJIbHUKA, OCHUBATH UX JINHEUHBIE pa3MEpHI.
BoeIyucaaTh: IepuMeTp TpEeyrojbHUKA, IPSIMOYIOJIbHUKA,
MHOI'OYI'OJIbHMKA; IUIOIIaAb IPSIMOYT OJIbHUKA, KBaIpaTa.
M300pasxkaTs OCTPOYTOJIBHBIE, IPSMOYTOJIBHBIE U

TYIIOYT' OJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEIMHOBAHHOM U KJIeTYaTON Oymare KBajapaT U
IIPSAMOYTOJIbHUK C 3aJaHHBIMU JUIMHAMU CTOPOH.
HccnenoBars CBOMCTBA IPAMOYTOJIBHUKA, KBAJPaTa MyTEM
HKCIIEPUMEHTA, HAOIIOAEHMSI, U3MEPEHNUS, MOJEIUPOBAHUS;
CPaBHUBATh CBOMCTBA KBAIpaTa U NPAMOYTOJIbHUKA.
KoncTpynpoBars MmaTreMaTH4ecKue NpeaioKeHus

C IIOMOIIBIO CBSI30K «HEKOTOPBINY, «J11000i1». PacnoznaBarb
VICTUHHBIE U JIO)KHBIE BBICKA3bIBaHUs O MHOI'OYI'OJIbHUKAX,
NPUBOAUTH PUMeEPbI U KOHTPIIPUMEDHI.

HccaenoBars 3aBUCUMOCTD TUIOLIAAN KBAAPATa OT JJIMHBI
€ro CTOPOHBI.

Hcnonb3oBaTh CBOMCTBA KBAJAPATHON CETKHU JJIS1 TOCTPOEHUS
¢buryp; pa3douBaTh NpIMOYTrOJIbLHUK HAa KBAAPATHI,
TPEYTOJIbHUKH; COCTABJATH (QUTYPbI U3 KBaJPaTOB U
IPSIMOYTOJIbHUKOB M HAXOAMTh UX IUIONIAb, pa30MBaTh
burypsl Ha IPSIMOYTOJIBHUKHU M KBAJPAThl U HAXOAUTh UX
IJIOIIAb.

BripaxaTh BeJIMUNHY IUIOMIANA B Pa3IMYHBIX €UHALIAX
MU3MEPEHUSI METPUUIECKON CUCTEMBI MEP, IOHUMATDh M
HCIO0JIb30BATh 3aBHCUMOCTH MEXy METPUUYECKUMU
€AUHULIAMYU U3MEPEHMS TIJIOLIAH.

24



®enepanbHas pabouas mporpamma | MatemaTuka. 5—9 kimaccel (0a30Bblid YPOBEHB)

3HAKOMUTBHCA ¢ MPUMEPaMU MPUMEHEeHHs TUIOMATN 1
IepuMeTpa B MPAKTHYSCKUX CUTyalusX. Pemars 3axauun

13 peaJbHOM KU3HH, MPeAaraTb U 00CyK1aTh pa3jinyHble
CIoco0bI pelIeHUs 3a1a4

JlecsiTuunbie 1podu

38

JlecsiTmuHas 3aMMCh
npobeii. CpaBHEHHE
JECATUYHBIX
pooeii.

JlenctBus

C ACCATUYHBIMH
TPOOSMHU.
Okpyrnenue
JECATUYHBIX
Tpo0ei.

Penrenune TekCTOBBIX
3a71a4, COAepIKaIIuX
npobu. OCHOBHBIC
3a/1auyu Ha IpooH

IIpeacraBasiTh AECATUUHYIO 1p0oOh B BUJI€ OOBIKHOBEHHOM,
YUTATH U 3aNMUCHIBATH, CPABHUBATD JICCATHYHBIE APOOH,
npeajiaratb, 000CHOBBIBATH M 00CYK/IATh CIIOCOObI
YIIOPSIIOYMBAHMSI TIECATUYHBIX IPOOEH.

N300pakarth necaTudHbIe 1poOU TOUKAMU Ha KOOPJIUHATHOM
IIPSAMOM.

BoIsIBASAITH €X0ACTBA M Pa3JIM4Us PABIIT apU(HMETUUECKUX
JICVUCTBUAN C HATypaJIbHBIMHU YUCIAMH U JECATUYHBIMU
JIpOOSIMU, OOBSICHATD HX.

BoinonnaTes apudmernueckue 1eHCTBUS C AECATUUHBIMU
JPOOSIMU; BHINOJIHATH NPUKHIKY M OIIEHKY pe3yJibTaTa
BBIUMCJICHU M.

IpumeHnsaTs cBolicTBA apuMETUUECCKUX JEHCTBUN

JUISL PAlIMOHAIM3ALMH BBIYUCIICHUMN.

[IpuMeHATH NPAaBUII0 OKPYIJIEHUA TECATUIHBIX IPOOEH.
IIpoBoauTH HCCIETOBAHMS CBOMCTB JACCATUYHBIX IpOOEH,
OMUPASICh HA YUCIIOBBIE SKCIIEPUMEHTHI (B TOM UHCIIC

C TIOMOIIIO KOMITBIOTEPA), BBIIBUTATh TMIIOTE3bI U
MPUBOJIUTH UX OOOCHOBAHMUS.

Pacno3HaBaTh NCTUHHBIE U JIOKHBIEC BEICKA3bIBAHMS

0 JIpo0sIX, MPUBOAUTH MPUMeEPBI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS W OTPULIAHUS BBICKA3bIBAHUI.
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PemaThb TeKCTOBBIE 3a/1a4H, COJIEpKALLIME APOOHBIE JaHHBIE, U
Ha HaXO0XJICHHME YacTU LEJI0ro U LEJIOoro M0 €ro 4acTy;
BBIIBJISITH MX CXOJACTBA M Pa3JIN4Ms.

MonenupoBaTth X0/ pELIEHUS 33]a4H C [IOMOIIbIO0 PUCYHKa,
cxeMbl, Tabnuupl. [IlpuBoanTH, pa3zoupars, OlleHUBATH
pa3M4YHbIE PELIEHNUS, 3alIMCH PELIEHUI TEKCTOBBIX 3a/1a4.
OnepupoBaTthb 1pOOHBIMU YUCIIAMU B PEaIbHBIX )KU3HEHHBIX
CUTYyalUsX.

Kputrnuecku oneHMBaTh I1OJIYYEHHBIN pe3ynbTar,
OCYILECTBJIATH CAMOKOHTPOJIb, IPOBEPSSI OTBET

Ha COOTBETCTBUE YCIOBHIO, HAXOIUThH OLINOKHU.
3HAKOMUTBHCH C UCTOPHEH PAa3BUTHUS APUPMETUKH

HarisiiHas reometpus.
Tena u purypsl
B ITIPOCTPAHCTBE

MHOrorpaHHuKH.
N300paxkenue
MHOT'OTPaHHUKOB.
Monenn
MPOCTPAHCTBEHHBIX
TeJl.
IIpssMOyroapHBIN
napajuieJenuIeI,
Ky0. Pa3BépTku Kybda
Y NapaJuIelIeuIe a.
IIpakTrueckas
pabota «Pa3BépTka
KyOay.

O06BEM KkyOa,

Pacno3HaBaTh Ha YepTekax, pUCyHKaAX, B OKPY KalomeM
MHUpe TPSIMOYTOJIbHBIN Napasiienenumne, Kyo,
MHOTOTPaHHUKH, OMUCHIBATh, MCIIOJIb3Ysl TEPMHUHOJIOT MO,
OIIeHUBATD JIMHEHHBIE pa3MephI.

IIpuBoauTh NpUMePbI OOBEKTOB PEATHHOTO MUPA, UMEIOIIUX
(GbopMy MHOrOrpaHHUKA, TPSIMOYTOJIBHOTO Napasiieenumena,
KyOa.

MN300paxarh Ky0 Ha KieT4aTon Oymare.

HccaenoBarh cBoiicTBa Ky0a, IPSIMOYTOJILHOTO
napajijiesIeNuIe1a, MHOTOIPaHHUKOB, HCIOJIb3YS MOJIEIH.
Pacno3znaBaTh M n300paxkaTh pa3BEPTKU Kyda U
napaienenunena. MogeaupoBath KyO U nmapajieienume]
u3 OyMary v rMpoyux MaTepuasioB, 00BSICHITH CIOCO0
MO/ICJTMPOBAHUSI.
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MPSIMOYTOJILHOT O
napasuieienumnena

Haxoaurth n3zmepenus, BBIYUCIAATH IUIOIIAb [IOBEPXHOCTH;
00BEM KyOa, MPsIMOYTOJIbHOT0 MapajuIeIenunena;
HCCJIe10BATh 3aBHCHUMOCTh 00bEMa Ky0a OT IJIMHBI €r0
pelpa, BBIABUTaTh H 000CHOBBIBATH IUIIOTE3Y.
HaouroaaTs 1 NpOBOANTH AHAJTOTHU MEXIY NOHATHSIMU
TUIOIIA U U 00bEMa, IEPUMETPA U TUIOIIAIU TTOBEPXHOCTH.
Pacno3HaBaTh HCTHHHBIE U JIOXKHBIE BBICKA3bIBAHUS

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

[ToBTOpeHue u 0000IICHIE

10

IToBTOpEHUME
OCHOBHBIX ITIOHSITHH
¥ METOJOB Kypca

5 KJacca,
000011IeHnEe 3HAHUHN

Bb1uncJiTh 3HaYCHHS BBIPAXKECHUH, COAEPKAIUX
HaTypaJbHbIC YKCIa, OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH,
BBITNIOJIHATH MPE0OPa30BaHUS YHCET.

Br10upaTs ciocod cpaBHEHUS YKCEIl, BHIYUCICHUN,
NPUMEHSATH CBOMCTBA apU(PMETUUECKUX TEUCTBUM

JUISL pAlMOHAIM3aLMU BBIYUCIICHU .

OcyecTBJISITH CAMOKOHTPOJIb BBITIOJHSAEMBIX JIEUCTBUI U
CaMOIIPOBEPKY PE3YJIbTATA BHIYUCICHUM.

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

Pemarts 3a1a4u pa3HbIMHU CIO0CO0aM U, CPABHUBATD -
CIOC00BbI pEIICHUS 33a1a4H, BLIOMPATh PaliMOHAJIbHbII
CIocod

OBIIEE KOJIMYECTBO
YACOB I1IO IIPOI'PAMME

170
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6 KIIACC
HaunmenoBanue pazaena |KonnuecTtBo OcHoBHOE OCHOBHBIE BUJIBI ICSITEIILHOCTH 00 y4arOIIUXCS
(Tembl) Kypca 4acoB COZIep)KaHue

HarypanbHbie uncna 30 Apudmernueckue BoinoyiHATh apudmMeTnyecKue JeidcTBUsI C MHOTO3HAYHBIMHU
JeNCTBUSA HATypaJbHBIMU YHCIIAMU, HAXOAUTHh 3HAYEHUS YHCIIOBBIX
C MHOT'O3HAYHBIMU BBIPKEHUN CO CKOOKamMu U 6€3 CKOOOK; BHIYHCISATD
HATypaJbHBIMU 3HAYEHUS] BHIPAKEHUM, COIEPKAIIUX CTEIIECHHU.
yyciaMu. YucioBele | BBINOJIHATH NPUKUAKY U OLEHKY 3HAUYECHUN YHCIIOBBIX
BBIPAYKEHUS, BBIPKECHUH, MPUMEHATH MPUEMbI IPOBEPKHU pe3yibTaTa.
MOPSZIOK JEHCTBUH, Hcnonb30BaTh NPU BHIYMCJIEHUSIX TIEPEMECTUTENBHOE U
UCII0JIb30BAHUE COUYETATENIbHOE CBOWMCTBA CI0KEHUS U YMHOKEHU,

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

JlemuMocTh CyMMBI U
MIPOU3BEICHUS.
Jlenenue

C OCTaTKOM.
Pemenue TeKCTOBBIX
3a7a4

pacIpeeIUTENBHOE CBOMCTBO YMHOKEHUS OTHOCUTEIBLHO
CJIO)KEHUSI, CBOMCTBA apu(PMETUUECKUX JIEHCTBUM.
HccaenoBaTh 4KCIIOBBIC 3aKOHOMEPHOCTH, TPOBOJIUTH
YUCJIOBBIC SKCIIEPUMEHTHI, BBIIBUTaTh U 000CHOBBLIBAThH
TUINOTE3bI.

®opmyJIHpOBATH ONpeAeIeHUs JICTUTENS U KPaTHOTO,
HanOOJIBITIIETO OOIIETO ASIUTENS U HAUMEHBIIIEro 00IIEero
KpaTHOT0, MPOCTOr0 ¥ COCTABHOT'O YKCEIT; UCIIOJIb30BATh 3TH
MOHSATHS TIPU PELLICHUH 3aa4.

I[IpuMeHATH aJITOPUTMBI BHIYUCICHUSI HAUOOJBIIET0 O0IIEro
JIEIIUTENSI 1 HAMMEHBIIIETO 00I1IeT0 KPaTHOTO ABYX YHUCE,
QITOPUTM PA3T0KEHUS YUCIIA HA TPOCThIE MHOKUTEIIH.
HccaenoBarp ycioBus 1eIUMOCTH Ha 4 U 6.

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

HccaenoBars CBOMCTBA ACITUMOCTA CYMMBI U IIPOU3BEICHUS
YUCEeIL.

IIpuBoaAuTH NPUMEPHI YKUCEN C 33JAHHBIMHA CBOMCTBaMH,
PAcCIo3HABATH BEPHbIC U HEBEPHbIE YTBEPKICHUS

O CBOMCTBAaXx 4HMCEIl, ONPOBEPraTb HEBEPHBIC YTBEPKICHUS
C TIOMOIIIBIO KOHTPIIPUMEPOB.

KoncTpyupoBarb MaTemaTu4ecKue npeasioKeHust

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

Pemarh TEKCTOBBIC 3a4a4UM, BKIOUAIOIINE TTOHATHS
JETUMOCTH, apu(METUIECKUM CITIOCOOOM, UCIIOIh30BATh
nepedop BceX BO3MOXKHBIX BAPUAHTOB.

MoneaupoBaTh X0/ pEIICHUS 3aa4U C TIOMOIIBIO PUCYHKA,
CXEMBI, TaOIULIBI.

IIpuBoauTh, pa3zoupatb, OLEHUBATH PA3TUYHBIC PEIICHHUS,
3aIlUCHU PELICHUI TEKCTOBBIX 3a/1a4.

Kpurnuyecku oneHUBaTh MOJYYEHHBIA pe3yabTaT, HAXOIUTh
OIIUOKH, OCYIIECTBIISATh CAMOKOHTPOJIb, IPOBEPSISI OTBET

HA COOTBETCTBUE YCIIOBUIO

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

[lepneHauKyIIApHBIE
IIPSIMBIE.
[lapannenpHble
IIPSIMBIE.
Paccrosinue mexnay

Pacno3HaBaTh Ha yepTexkax, pUCYHKax CIy4au B3aUMHOIO
PACIIOJIOKEHHUS JBYX IPSAMBIX.

N300paxaTs ¢ NOMOIIBI0 YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM W KJIETYaTOW Oymare JBe epeceKaronmecs
MpsIMBIE, ABE MApAJICTbHBIE MPSIMbIC, CTPOUTH MPSIMYIO,
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JIByMsI TOYKaMH,
OT TOYKH JI0 MPSIMOW,
JUTMHA MapIipyTa

Ha KBaJ[PaTHOM CETKE

MEPNEHINKYJIIPHYIO TaHHOU.

IIpuBoauTH NPUMeEPHI IAPALIEIBHOCTH U
MIEPIEHANKYJIIPHOCTH MIPSMBIX B IIPOCTPAHCTBE.
PacnozHaBaTh B MHOIOYIrOJIBHUKAX NIEPIEHAUKYIISPHBIC U
napajijiesbHble CTOPOHbL. M300paxkaTh MHOTOYT OJIBHUKA

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

J{pobu

32

OOBIKHOBEHHAs
Jpo0b, OCHOBHOE
CBOMCTBO JIpo0H,
COKpaIteHue Jpo0ei.
CpaBHeHUE U
YITOPSIOYUBAHHC
TpoOei.
JlecsiTuunbie 1podu
U METpUIeCKas
cUCTEMA Mep.
Apudmernueckue
JICUCTBUSA

C OOBIKHOBEHHBIMHU
U JICCATUIHBIMU
JTPOOSMHU.
OTHomieHue.
Jlenenue B JaHHOM

CpaBHMBATBH U YHOPSIA0YUBATH IpOOH, BLIOUPATH CIIOCO0
CpaBHEHHS IPOOEH.

IIpeacraBasiTh AeCATUYHBIE IPOOH B BUAC OOBIKHOBEHHBIX
JpoOel 1 OOBIKHOBEHHBIC B BUJIE JCCATUYHBIX, HCMOJIb30BaTh
IKBUBAJIEHTHbIE MPeACTABJIEHHUA IPOOHBIX YKHCEN MPU UX
CpaBHEHUH, NP BbIUUCIeHUsIX. Mcnoab30BaTh JECATUUHbBIC
JpoOu Mpu MpeoOpa3oBaHUM BEIMYUH B METPUUYECKOM
CUCTEME Mep.

BeinonnaTe apudpmMernyeckue 1eHCTBUSA

C OOBIKHOBEHHBIMH U JICCITHYHBIMHU JPOOSIMHU.

Bb1uncJiiTh 3HaYCHHS BBIPAXKECHUH, COAEPKAIUX
OOBIKHOBEHHBIE U JICCATUYHBIE APOOU, BBITIOIHSIThH
npeoOpa3oBaHus ipobdeii, BLIOMPATh CIOC00, MPUMEHATH
cBoiicTBa apu(METUUECCKUX ACHCTBUM JIJIs palliOHATU3auN
BBIUMCJICHU .

CocTaBjsiTh OTHOIICHUS U TTPONOPIIMH, HAXOAUThH
OTHOIIIEHUE BEJIMUMH, JICJIUTh BEJIMUYUHY B JIAHHOM
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OTHOIIICHUH.
Macira0,
MIPOTOPILIUSL.
[TonsTHE TIpOLIEHTA.
Brruucnenue
MPOIIEHTA

OT BEJIMYUHBI U
BEJIMYMHBI 11O €€
MIPOIIEHTY.

Penrenne TeKCTOBBIX
3a/1a4, COJICpIKAIINX
JpOOM U MPOLIEHTBHI.
[IpakTrueckas
pabora «OTHOIIICHHE
JUTUHBI OKPYKHOCTH
K €€ JuaMeTpy»

OTHOIIICHUH.
HaxoauTs 3KCIIEPUMEHTAJBHBIM MYTEM OTHOLICHUE JJIUHBI
OKPYXHOCTH K €€ JuameTpy.

HNuTepnperupoBath MacmTad Kak OTHOIICHUE BEIMYNH,
HAXOIUTH MACIITad TUTaHa, KapThl U BRIYUCISTH PACCTOSHUSA,
UCIIOJIb3Yys MacIlTal.

OO0BbACHATD, UTO TAKOE MPOIIEHT, YIOTPEOISATH 000POTHI pEUH
CO CJIOBOM «IIPOLIEHT». BbIpamaTh MPOLIEHTHI B APOOSX U
JpoOU B IIPOLIEHTAX, OTHOIIICHHE JIBYX BEJIMYUH B MPOIICHTAX.
BbIuMcJIATH TPOUEHT OT YHUCIIA U YUCIIO MO €T0 MPOLEHTY.
OKpyrasiTh ApoOu U MPOIEHTHI, HAXOAUTH TPUOIMHKCHUS
YHCEIL.

PemiaTe 3agaum Ha 4acTH, MPOLEHTHI, POIIOPIIUH,

Ha HaXOXKJICHHE IPoOu (TIPOIEHTA) OT BETUYMHBI U BETUYNHBI
1o e€ apoou (TIPOLIeHTY), APoOH (ITPOLIEHTA), KOTOPHIi
COCTABJISIET OJIHA BeNIM4YMHA OT apyrov. IlpuBoaurs,
pa3ouparh, OLEeHUBATH PA3JIUYHBIE PELICHUS, 3aIIUCH
pELLIEHUI TEKCTOBBIX 3a/1a4.

N3Biaexats uHGOpMAaLNIO U3 TAOJIUIl U THArPaMM,
MHTEPIPETUPOBATh TAOJUYHBIC JaHHBIE,

OIpeeIATh HauOOoJIbIlIee U HAUMEHbIIIEe

13 IPEACTABICHHBIX JAHHBIX

Harnsinnast reomerpusi.
Cummerpus

OceBast cumMMeTpus.
LenTpanbHas
CUMMETpHUSL.

Pacno3znaBarh Ha yepTexkax U H300paKeHUIX, H300paxkKaTh
OT PYKH, CTPOUTH C IOMOUIbI0O HHCTPYMEHTOB (PUTYypy
(OTpe30K, JTOMaHyI0, TPEYTOJIbHUK, IPIMOYTOJIbHUK,
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[TocTpoenne
CUMMETPUYHBIX
duryp.
[IpakTrueckas
pabora «OceBas
CUMMETPHUS».
Cummertpus

B [IPOCTPAHCTBE

OKPY>KHOCTb), CHAMMETPUYHYIO TaHHOH OTHOCUTEIBHO
IIPSAMOM, TOYKH.

HaxoauTs npuMepbl CUMMETPUU B OKPYKAIOIIIEM MUDE.
MonenaupoBarthb u3 6ymaru ase GUrypbl, CAMMETPUUHbBIE
OTHOCHUTEJIBHO MIPSIMO; KOHCTPYHPOBATH F'€OMETPUUECKUE
KOH(UTYpalnu, UCHOIb3Ys CBOMCTBO CHMMETPHH, B TOM
YHCJIE C TOMOLIBIO HU(POBBIX PECYPCOB.

HccaenoBarp cBOMCTBA U3yYEHHBIX (QUTYD, CBA3aHHbBIE

C CHMMETPHEM, UCIIOJIB3YS IKCIIEPUMEHT, HAa0JII0/ICHUE,
MOJICJTMPOBAHHUE.

O00CHOBBIBATH, OIPOBEPraTh C NOMOIIBIO KOHTPIIPUMEPOB
YTBEPKIAEHUS O CAMMETPUH PUTYD

BoipakeHust ¢ OykBaMu

[Tpumenenue OykB
JUIS 3aIIUCH
MaTeMaTHYECKUX
BBIPAXEHUU U
IIPEJIOKEHUN.
bykBeHHbIE
BBIPAKECHUS U

YU CIIOBBIE
ITOJICTAHOBKH.
bykBeHHbIE
PaBEHCTBA,
HaxXO0XXJICHHE
HENU3BECTHOI'O

Hcnonb3oBaTh OyKBbI 1711 0003HAYCHHS YHCEIl, TPU 3aITUCH
MaTeMaTUYeCKUX YTBEPKIACHUHN, COCTABIISATh OYKBEHHbIS
BBIPXKEHUS 110 YCJIOBHIO 3aa4H.

HccaenoBars HECIIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
HCII0JIb30BaTh OYKBHI JJISI MX 3aITUCH.

BoruncasiTh 4nciioBoe 3HaYeHUE OYKBEHHOTO BBIPAKEHUS
MIpY 3aaHHBIX 3HAYEHUSX OYKB.

3anuceiBaTh GOPMYJIbI: IEPUMETPA U TUIOMIAIH
MPSIMOYTOJIbHUKA, KBaIpaTa; JJIMHbI OKPY>KHOCTH, TUIOIIAAN
KpYyra; BHINOJHATH BLIYUCIEHHS 110 ’TUM PopMyriam.
CocTaBisATh (pOPMYJIbI, BRIPAKAIOIINE 3aBUCUMOCTHA MEXIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSHUE; 1IE€HA,
KOJIMYECTBO, CTOUMOCTD; POU3BOAUTEIILHOCTh, BPEMsi, 00BEM
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KOMIIOHEHTA. paOOoThI; BHIMOJIHATH BEIYMCIEHUS 110 3TUM (HOpMYyJIaM.
DopmyIibl Haxoauth HEM3BECTHBI KOMIIOHEHT apu(PMETHIECKOTO
JEUCTBUSA
Harssiinas reomerpusi. 14 YeTpIpEXYroNbHHUK, N300pakaTh Ha HETUHOBAHHOM U KJeTYaToi Oymare
@urypsl Ha IIOCKOCTH IPUMEPBI C UCIOJIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIbHUKOB. | YETBIPEXYTOJBHUKHU C 3aJaHHBIMU CBOUCTBAMU:
[IpAMOYTOJIbHUK, C IIapaJIEJIbHBIMU, IIEPIIEHIUKYJIAPHBIMU, PABHBIMU

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

TPEYr OJIbHUKOB.
[lepumetp
MHOI'OYTI'OJIbHUKA.
[Tnomanb Guryps.
Dopmyiibl
IIEpUMETPa U
IJIOIA N
PSAMOYTOJIbHUKA.
[Tpubmmxénnoe
MU3MEPEHUE TUIOIIAIN
uryp.
[IpakTrueckas

CTOpPOHAMHU, MPSMBIMU YTIaMH U JIp., pPABHOOEIPEHHBIN
TpeyroibHUK. [Ipennarate u 00cyxaaTh CIOCOOBI,
AJITOPUTMbI ITOCTPOCHUS.

HUccnenoBarh, UCNONb3ys HKCIIEPUMEHT, HAOIIIOICHHE,
MOJICJIMPOBAHNE, CBOMCTBA NPSIMOYTOJIbHUKA, KBAparTa,
pa3duBaTh Ha TPeYrodbHUKH. QOOGOCHOBBIBATH, ONPOBEPTraTh
C IOMOILBIO KOHTPIIPUMEPOB YTBEPKIACHUS

O MPSIMOYTOJIbHHUKE, KBa/IpaTe, PpAC03HABATH BEPHBIE U
HEBEPHBIE YTBEPKICHUS.

HN3mepsATH U CTPOUTH C TOMOIIBIO TPAHCIIOPTUPA YIJIbL,

B TOM YKCJIE B MHOTOYT'OJIbHUKE, CPABHUBATh YIJIbI;
pacno3HaBaTh OCTpPbIE, IPSMBIE, TYIIbIE, PA3BEPHYTHIC YIJIBL.
PacnosnaBarh, H300pakaTb OCTPOYIOJIbHBIN, IPIMO-

YT OJIbHBIN, TYNOYT OJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUM TPEYTOJbHUKHU.

BerauciasiTh NEpUMETP MHOTOYT OJIbHUKA, IIJIOIIAb
MHOTOYTOJIbHUKA pa30MeHuEM Ha MPSAMOYT OJIbHUKH,
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paborta «ILmomranp Ha paBHBIC (DUTYPHI, UCTIOIB30BATh METPUUICCKHUE CTUHUIIBI
KpyTra W3MEPEHUS JIJTMHBI U THIOMIATH.

Hcnonb3oBaTh NpUOIMAKEHHOE M3MEPEHHe UTMH U
IO el Ha KieTdyaTor Oymare, mpuOIMmKEHHOE U3MEPEHUE
JUTHHBI OKPYKHOCTH, TIOMIAIN Kpyra

[ToyoXuTEIBLHBIE U 40 [lenspie yncia. IlpuBOAMTH NPUMeEPHI UCIIOJIb30BAHUS B PeaibHOM KU3HU
OTpHUILIATENIbHbIC YKCTIa Monynb yucna, MOJIOKUTEIBHBIX U OTPULIATEIIbHBIX YUCEN.
reoMeTpUIECKast N300paxars 11e1ble Ynca, NOJI0XKUTEIbHbBIE U
UHTEpIpeTanus OTpHULIATENIbHBIC YMCTIa TOUKAMU Ha YHUCIIOBOM MIPSIMOH,
MopyJisi. UucioBbie HCNOJIB30BATh YUCIIOBYIO MIPSIMYIO /11 CPABHEHUS YKCEIL.
MIPOMEKYTKH. IIpuMeHsTH IPaBWJIA CPABHECHUS, YIIOPSIA0YUBATD 1IC/IbIC
ITonoxuTeabHBIE U YHCIia; HAXOAMThb MOJYJIb YKCIA.
OTpUIATEIIbHBIC @opMyJIMPOBATH MPABWJIA BEIYUCIICHUS C MOJOKUTEIbHBIMU
yucna. CpaBHEHUE Y OTPHUIIATEIbHBIMUA YMCIaMU, HAXOANTh 3HAYEH U
MIOJIOKUTEJILHBIX U YUCJIOBBIX BBIPAXKEHUHN, COICPIKAIIUX JEHCTBUS
OTPHUIIATEIIbHBIX C TIOJIOKUTEIBHBIMU U OTPUIIATEIBLHBIMU YHUCIIAMH.
YHCEJl. IIpuMeHSITH CBOMCTBA CITOXKCHUS U YMHOKEHUS
Apudmernueckue JUJIs1 TTpeoOpa3oBaHus CYMM U ITPOU3BEICHUIM
JICUCTBUSI

C IMOJIOXKUTCIIbHBIMU
" OTpHUHATCIIbHBIMU

quCJIaMH.

Pemenue TeKCTOBBIX
3agad
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[IpencraBneHne JaHHBIX

[IpsmMoyroapHas
CHUCTEMa KOOpJMHAT
Ha IJIOCKOCTH.
KoopanHatsl ToOukH
Ha IJIOCKOCTH,
aocrucca u
OpJIMHAaTA.
Cronbuartsie U
KPYTOBbIC
JMarpamMmMel.
[IpakTueckas

pabora «Iloctpoenue

JTarpamm».
Penienune TeKCTOBBIX
3a7a4, COJIepKaIINX
JTaHHBIE,
Mpe/ICTaBICHHbBIC

B Ta0IMIAaX U

Ha Juarpammax

OO0BACHATH U MWJLUTKOCTPUPOBATH MOHATHE TTPSIMOYTOJIbHON
CHUCTEMBI KOOPAUHAT HA MJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTh HAa KOOPJIMHATHOM IUIOCKOCTH
TOYKH B (PUTYPHI 110 3aJaHHBIM KOOpJAMHATaM, HAXOAUTh
KOOPJIMHATHI TOYECK.

Yurarh cTon0uaThie U KPYroBbI€ TUArpaMMBbI;
HHTEPNPETUPOBATH JaHHbBIE; CTPOUTH CTOJIOUATHIE
nuarpammbl. Ucnoib30BaTh HH(pOPMALUIO,
MpeACTaBJICHHYIO B TaOJIMIIAX, HA JUarpaMMax JJIisl pelieHus
TEKCTOBBIX 33/1a4 ¥ 3a/1a4 U3 PEATbHOM KU3HU

Harnsinnas reometpus.
durypsl B MpoCTPaHCTBE

[IpssMOyTrobHBIN
napajuieJenuIe]I,
KyO, pu3ma,
nupamuja, KOHyc,
UUJTUHP, 11ap U
chepa.
N306paxenue

Pacno3HaBaTh Ha yepTekax, pUCYHKAX, ONMUCHIBATH
NUpaMUy, IpU3MY, HWIKHAP, KOHYC, IIap, H300paaThb UX
OT PYKH, MOEJIMPOBATH U3 OyMaru, riacTUINHA, IPOBOJIOKH
u ap. llpuBoauTh npuMepbl OOBEKTOB OKPYKAIOIIET0 MUPA,
UMEOIINX (POPMBbI HA3BAHHBIX TEJL.

Hcnonb30BaTh TEPMUHOJOTMIO: BEPIINHA, peOPO, TPaHb,
OCHOBAHHE, BBICOTA, PAINYC U JUAMETP, pa3BEPTKA.
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MPOCTPAHCTBEHHBIX
¢uryp. IIpumepsr
pa3BEPTOK
MHOTOTPaHHUKOB,
UUJIMH]pa U KOHYCA.
[IpakTnueckas
pabora «Co3nanue
MoeJen
POCTPAHCTBEHHBIX
buryp».

ITonsarue 00BnEMa;
CAMHULIBI U3MEPEHUS
o0BéMa. O0BEM

N3yuartp, CNoNb3ys IKCIIEPUMEHT, HAaOI0IeHHIE, N3MEpPEHHE,
MOJICJIMPOBAHKE, B TOM YHCIIE KOMIIBIOTEPHOE, U ONHMCHIBATH
CBOWCTBA HAa3BaHHbBIX TN, BHIABJIATH CXOACTBA U
Pa3JIM4uA: MEXAY MUPAMUION U IPU3MON; MEXKITY
HUIMHIPOM, KOHYCOM U IIapOM.

Pacno3HaBaTh pa3BEPTKU Napaienenurnena, Kyoa, mpu3Mel,
NUpaMubl, KOHyCa, HIWJIMHAPA; KOHCTPYMPOBATh JJaHHBIC
Tena U3 pa3BEPTOK, CO3/1aBATh UX MOJIEIH.

CoznaBaTb MoOJeJIM TPOCTPAHCTBEHHBIX puryp (13 Oymaru,
IIPOBOJIOKH, MJIACTUIIMHA U JIp.)

N3MepsaTh HA MoAesIX: ITUHBI pEOEP MHOTOTPAHHUKOB,
JTUaMETp IIapa.

BeiBonuts Gpopmyiry 00bEMa NPIMOYTOJIBHOTO

PSIMOYTOJILHOT O napasuiesenumesa.
napassieenurena, Boruncasats no popmysam: 00bEM NpIMOYTOIHHOTO
Ky0a, hopmyIsl napajsenenuresia, Kyoa; uCroib30BaTh €IMHUIIBI U3MEPEHUS
00BEMa 00BEMA; BBIYMCASATH O0BEMBI TEJI, COCTABIICHHBIX U3 KYOOB,
napaJyiesieNUIeI0B; pelaTh 332491 C PEATbHBIMU JAHHBIMU
[ToBTOpenue, o6o0IIeHHE, 20 [loBTOpEHUE BouIyucasTh 3Ha4EHUS BBIPAXKEHUN, COACPIKALLNX

CUCTEMAaTHU3aluA

OCHOBHBIX ITOHSITUHN
Y METOJIOB KYPCOB 5
1 6 KJIacCOB,
00001IeHNE U
CHCTEMAaTH3aIUs
3HaHUH

HATypaJibHbIC, LIENbIC, OJIOKUTEIBHBIE U OTPULIATEIIbHBIE
qucia, 0OBIKHOBEHHBIE U ICCATHYHBIC APOOH, BBHITTOIHSTH
peoOpa30BaHUs YUCEN U BHIPAKEHUM.

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

JUISL pAlMOHAIM3ALIUU BBIYUCIICHU .
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PemiaTs 3a1a4um 13 peanbHON KU3HU, IPUMEHATH
MaTeMaTU4YeCKHe 3HAHUA JJIs PEIICHUS 3a]1a4 U3 APYrUX
MPEIMETOB.

Pemarp 3a1aun pa3HbIMHU CIIOCO0aM U, CPABHUBATD,
BbIOMPATH CNOCOOBI PEILICHUS 33/1a4u.

OcymecTBJISITH CAMOKOHTPOJIb BBITIOJHSAEMBIX JIEUCTBUI U
CaMONPOBEPKY PE3ysIbTaTa BEIYUCICHUN

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

HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIS€TCSI OJJHUM U3 OMOPHBIX KYPCOB OCHOBHOI'O OOIIEro o0Opa3oBaHUs:
OHa 00€CNeYrMBAET MU3YUYECHHUE IPYTUX NUCLUMIUIMH, KaK €CTECTBEHHO-HAy4YHOrO, TaK W
TYMaHUTAPHOTO LIMKJIOB, €€ OCBOCHHE HEOOXOAMMO JIsi MPOAOIKEHHsSI 00pa3oBaHus U
B TIOBCEJHEBHON u3HU. Pa3Bute y oOyuaromuxcs Hay4yHBIX MpeICTaBICHUN
O TMPOMCXOXKICHUM M CYIIHOCTH alireOpandeckux aOCTpakIuil, Croco0e OTpaxeHus
MaTeMaTUYeCKOM HAYKOW SIBJIEHUW M MPOLECCOB B NPUPOJE U OOIIECTBE, POJIH
MaTEeMaTHYeCKOT0 MOJEIUPOBAHNS B HAYYHOM IMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(GOpMUPOBAHUIO HAYYHOIO MHMPOBO33PEHUSI M KAdyeCTB MBIIUICHUS, HEOOXOAUMBIX
JUIA aJIafiTallii B COBpeMeHHOM I poBoM olmiecTse. M3yuenue anredpsl obecneunBaer
pa3BUTHE yMEHHUs HAOII0AaTh, CpaBHUBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTH MBIIUICHHS, CIHOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBaTH CBOM
JCHUCTBUSI W BBIBOABI, (POpPMYIMpPOBaTh yTBepxkaAcHUs. OcBoeHHe Kypca anreOpbl
o0ecreynuBaeT pa3BUTHE JIOTMYECKOTO MBIIUICHHS OO0YYarOUUXCs: OHU HCIOJIb3YIOT
JNENYKTUBHBIE W WHAYKTUBHBIE pACCyXACHMs, O0O0OOIIEHNE U KOHKPETU3ALUIO,
abcTparupoBaHue 1 aHamoruto. O0ydeHue anredpe mpeanosaract 3Ha4uTeIbHbIA 00bEM
CaMOCTOSITEJIbHON AESATENbHOCTH O0YUYaIOIIMUXCS, TIOATOMY CAMOCTOSATEIBHOE PEIICHUE
3aj1ay SABJSETCS peanu3aluenl JesTeIbHOCTHOIO IPUHIUIIA 00 yueHUSsI.

B crpykrype mporpammbl yueOHOro Kypca «Airedpa» sl OCHOBHOIO OOIIEro
o0pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COAEP’KATETbHO-METOJAMYECKUE JIHMHUU:
«Yucna u BBIYUCICHUSY, «AJredpanyecKue BEIPAKEHUNY, «Y paBHEHUS U HEPAaBEHCTBAY,
«Dynkuun». Kaxnas w3 3THX coaepKaTellbHO-METOAMYECKUX JIMHUM pa3BUBAETCA
Ha MPOTSKEHUU TPEX JIET U3YUEHHS Kypca, B3aUMOJACUCTBYS C IPYTMMHU €r0 JIMHUSIMU.
B xone uzyuenust yaueOGHOro Kypca o0y4JaronuMcst PUXOIUTCS JJOTMUECKU pacCyK/1aTh,
UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM $3bIK. B CBSI3M € 3TUM B mporpammy
y4eOHOro Kypca «AJredpa» BKIIIOUEHbI HEKOTOPbIE OCHOBBI JIOTHKH, MPEACTABICHHbBIC
BO BCEX OCHOBHBIX pa3jeiax MaTeMaTHUYeCKOro OOpa30BaHUS M CIIOCOOCTBYIOIIWE
OBJIQJICHUIO OOYYaIOIUMKCS OCHOB YHHMBEPCAJILHOIO MAaTeMaTHYE€CKOro  S3bIKA.
CopepxaTebHOU U CTPYKTYPHON 0COOEHHOCTBIO y4eOHOTO Kypca « Anredpay siBIsieTCs
€ro UHTErPUPOBAHHBINA XapaKTep.

Copnepxanue TMHUM «YHuca U BBIYUCICHUS» CIIY>)KUT OCHOBOW ISl JAJIbHEUILIErO
U3YYEHUs MATEMaTUKH, CHOCOOCTBYET pa3BUTHIO Yy OOYYArOMIMXCS JIOTMYECKOTO
MBIIUIEHUS, (OPMUPOBAHMIO YMEHHSI TMOJIb30BAThCS ~ QJITOPUTMAMM, a TaKXKe
IPUOOPETEHUIO MPAKTHUECKUX HABBIKOB, HEOOXOAMMBIX IJi MOBCEAHEBHOHN KHU3HHU.
Pa3BuTue MOHATUS O 4YMCIE Ha YpPOBHE OCHOBHOIO OOILEro oOpa3oBaHUs CBS3aHO
C palMOHAJIbHBIMU W HUPPALMOHATBHBIMM YHCIaMH, (POPMUPOBAHUEM IPEICTABICHUIN
O JCUCTBUTEIIBHOM YMCJIE. 3aBEPIIEHUE OCBOEHUS YHUCIOBOW JIMHHUM OTHECEHO
K CpeTHEMY 00111eMy 00pa30BaHUIO.

38



DenepanbHast pabouas mporpamma | MatemaTnka. 5—9 kimaccel (60a30Bblid yPOBCHB)

ConepkaHue JBYX alreOpandeckux JMHUNH — «AJTeOpandyecKue BBIPAKEHUS» U
«YpaBHEHHSI M HEPABCHCTBa» CIOCOOCTBYET (POPMHUPOBAHHIO Yy OOyYaIOIIHMXCS
MaTEeMaTHYeCKOro anmnapara, HeOOXOAUMOro JIJI PEIIeHUs 3a/1ad MaTEeMaTUKH, CMEXHBIX
NPEAMETOB M MPAKTUKO-OPUEHTHUPOBAHHBIX 3a1ad. Ha ypoBHE OCHOBHOrO OOIIETO
oOpa3oBaHMsl y4EOHBIM Marepuan TPYNIUPYETCS BOKPYT PalMOHAIBHBIX BBIPAYKECHUM.
Anrebpa JIEMOHCTPUPYET 3HAUEHHE MAaTeMaTHUKW Kak s3bIKa [JI1  [OCTPOCHUS
MaTEMATUYECKUX MOJEJIEH, OMMCAaHNS MTPOLIECCOB U SIBJICHUI pealbHOTO Mupa. B 3agaumn
oOyueHus anreOpe BXOAAT TaKKe NajbHEHIee pa3BUTHE AITOPUTMHUUECKOTO MBITIICHUS,
HEO0OXO0IMMOT 0, B YaCTHOCTH, JIJIsl OCBOEHUS Kypca HH(OPMATHKH, U OBJIaJICHUE HABBIKAMU
NeAYKTUBHBIX paccyxacHuil. [IpeoOpa3oBaHre CHUMBOJBLHBIX (DOPM  CITOCOOCTBYET
Pa3BUTHIO BOOOPAKEHUSI, CITOCOOHOCTEN K MaTEMAaTHUYE€CKOMY TBOPUYECTBY.

Conepxanue (QyHKIIMOHAIBHO-TpaUUECKON JIMHUM HAIEJIeHO Ha IOJy4YeHHE
oOy4JaromuMHUCsl 3HAaHUKW O (QYHKIUSAX KaK BaKHEUIIEH MaTeMaTH4YecKONW MOIEIH
JUIS OTIMCAHUSI M MCCJIEOBAHUS Pa3HOOOPA3HBIX MPOIECCOB M SIBJICHUW B MPUPOAEC U
obmiectBe. M3yueHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOYYAIONIMXCS YMEHUS
UCII0JIb30BaTh Pa3IMYHbIC BBIPA3UTEIBHBIE CPEACTBA SI3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJINYECKHE, TpadudecKre, BHOCUT BKJIa B (HOPMHUPOBAHUE MTPEACTABICHUA O POJTU
MaTeMaTUKU B PA3BUTHH IIUBWJIN3AIUUA U KYJIbTYPHI.

CormacHo yueOHOMY IUIaHYy B 7—9 Kjaccax u3ydaeTcsi yueOHbIH Kype «Anredpay,
KOTOPBIM BKJIIOYAET CJEAYIOIIME OCHOBHBIE pa3feibl coaepkanus: «Yucima wu
BBIYUCIICHUS», «AITeOpandecKue BBIpAXEHUS», «YpaBHEHHS U HEPABCHCTBaY,
«DyHKIIUN.

OO0miee 4YUCIO 4YacoB, PEKOMEHJOBAHHBIX I HW3y4yeHHs y4eOHOro Kypca
«Anrebpa», — 306 ygacoB: B 7 kiacce — 102 yaca (3 gaca B Henenwo), B 8§ Kiacce —
102 gaca (3 yaca B Heenmo), B 9 kinacce — 102 gaca (3 yaca B HEZIEIIO).

COJAEPXKXAHUE OBYUYEHUA

7 KJIIACC
Yucsia v BIYUCICHUSA

JpoOu 0OBIKHOBEHHBIE U IECATUYHBIC, IEPEX0 OT OAHON (POPMBI 3amucu Apodei K
npyroi. IloHsATHE panMOHAIBHOIO YHCIA, 3alKlCh, CPABHEHUE, YIOPSIJAOYMBAHHE
pallMOHAIBHBIX YHCeNl. ApH(pMETHYECKHE JEHCTBUS C pPALMOHAIBHBIMH YHCIAMH.
Pemenue 3a1au U3 peajibHOM NMPaKTUKU HA 4acTH, Ha IPOOH.

CreneHb ¢ HaTypajbHBIM IIOKa3aTeJeM: OINpeAesieHue, Mpeodpa3oBaHUe
BBIPQ)KCHUI HAa OCHOBE OIpENEJIeHMs], 3amuch OoibIIMX yucen. IIporeHTtsl, 3amuck
NPOLEHTOB B BUJE APOOM W JpoOM B BHJE MPOLEHTOB. TpH OCHOBHBIE 33Jaud Ha
MPOLIEHTHI, pEIICHHUE 3a/1a4 U3 PeaJbHON MPAKTUKHU.

[IpumMeHeHre MPU3HAKOB JEIMMOCTH, Pa3lOoKEHUE HAa MHOMKHUTEIU HaTypajbHBIX
qHCeTL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE MpsiMas U o0OpaTHas MPONOPLUUOHATILHOCTH.
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AJureOpanyecKue BbIpasKeHUs!

[lepeMeHHBIE, YHCIIOBOE 3HAYECHHE BBIPAKEHUSA C IEPEMEHHOU. J[lomycThmbie
3HAUYECHUS NEpPEeMEHHBIX. [IpencraBineHne 3aBUCMMOCTH MEXIY BEJIUYMHAMHU B BHJE
¢dopmynel. Beruncnenus no ¢opmynam. IlpeoOpasoBaHne OyKBEHHBIX BBIPaKEHUH,
TOJIECTBEHHO PaBHbIEC BBIPAKEHUS, MpaBUia MpeoOpa3oBaHusl CyMM U IIPOU3BENCHUH,
IpaBUJIa PACKPBITHUSI CKOOOK M MPUBEIEHUS MOAOOHBIX ClaraeMblX.

CBolicTBa CTENEHU C HATYPaJIbHBIM IIOKA3aTEJIEM.

OnHowiensl u MHorousjeHbl. CreneHp MHorowieHa. ClioKeHHE, BBIUUTAHUE,
YMHOKEHUE MHOTOYIEHOB. DOpPMYJIbl COKPAIIEHHOTO YMHOXKEHUS: KBAaapaT CyMMbI U
kBaapar pasHoctd. dDopmyna pasHOCTH KBaAparoB. PasimoxeHue MHOTO4YIEHOB
Ha MHOYKUTEJIN.

YpaBHeHus] 1 HEPaBEHCTBA

VYpaBHeHHEe, KOpEHb ypaBHEHHUS, TMpaBWjia MpeoOpa3oBaHUs ypaBHEHWS,
PaBHOCHJIBHOCTb YPaBHEHUM.

JInHerHoe ypaBHEHHUE C OJTHOW IEPEMEHHOM, YMCIIO KOPHEN JIMHEMHOIO YPaBHEHUS,
peuieHue JIMHEWHBIX ypaBHEHUH. CoOCTaBlI€HHME YpaBHEHMH II0 YCJIOBHUIO 3aJayHu.
Pemenre TEKCTOBBIX 3371a4 ¢ MOMOIIBIO YPAaBHEHHUIM.

JluneitHoe ypaBHEHHUE C JBYMsI MEepeMEeHHbIMH U ero rpaduk. Cucrema JBYX
JMHENHBIX YpaBHEHUH ¢ IBYMs IepeMeHHbIMU. Pelienne cucreM ypaBHEHH cllocoO0M
MOACTaHOBKH. [IpuMepbl penieHunst TEKCTOBBIX 3a7a4 C MTOMOIIBI) CUCTEM YPaBHEHUU.

DyHKIMHA

Koopaunara Touku Ha npssmon. HucmoBsie mpoMexyTku. PaccrossHue Mex 1y 1ByMms
TOYKaMU KOOPJAMHATHOU MPSIMOM.

[IpsimoyrosibHas cuctema KoopauHat, ocu Ox u Oy. Abciucca U opAuHaTa TOUYKU
Ha KOOPAMHATHOW TMIOCKOCTH. [Ipumepbl rpadukoB, 3agaHHBIX GopMynamu. UreHue
rpadukoB peanbHbIX 3aBUucuMocTei. [lonsartue Gynkiuu. ['paduk dynkiuu. ColicTBa
¢bynkuuit. Jlunerinas ¢ynkuus, e€ rpaduk. I'papux dynkuun y = |x|. I'paduyeckoe
pELIECHUE JIMHEUHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPAaBHEHUM.

8 KUIIACC
Yucia 1 BbIYMCICHUS

KBanpatnsiit kopens u3 yucna. [lonstue o6 uppanmonaabHoM yucie. Jlecarnynsie
OpUOIMKEHUST HUPPAalMOHATBHBIX 4YHcesl. CBolcTBa apu(pMETHUYECKUX KBaJpPaTHBIX
KOpHEH U UX NPUMEHEHHUE K MPeoOpa30BaHUI0 YMCIIOBBIX BBIPAKEHUN U BBIUMCICHUSM.
JlerCcTBUTENBHBIC YUCIIA.

CreneHsb ¢ enpIM nokaszareseM U e€ cBoiictBa. CTaHmapTHas 3aluch YUCIA.

Auredpanyeckue BbIpaKeHHUA
KBanpatHblil TpéxusieH, pa3ioKeHne KBalpaTHOro TpEXUieHa HA MHOXKHUTEIH.
Anrebpanueckas 1po0b. OCHOBHOE CBOMCTBO anreOpandeckoil apoou. CroxeHue,
BbIUMTAaHUE, YMHOKEHHUE, JIeJICHHE alreOpanueckux Ipooeil. ParonanbHbIe BbIPaKEHUS
U X nmpeoOpa3oBaHue.
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YpaBHeHUA U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMyia KOpHEW KBaApaTHOrO ypaBHeHMs. Teopema
Buera. Pemenune ypaBHEHUN, CBOASAIIMXCS K JMHEWHBIM M KBagpartHeIM. [Ipocreimme
JIpOOHO-palliOHAIbHBIE YPAaBHEHUSI.

I'paduueckass uHTEpHpeTalysi ypaBHEHUH C JBYMS NEPEMEHHBIMU M CHUCTEM
JIMHEWHBIX YPaBHEHUM C IByMsI IEpeMEeHHBIMU. [[pruMepbl penieHnst CHCTEM HEJTMHEUHBIX
YPaBHEHUMU C IBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 anreOpandeckuM CriocoOOM.

HucnoBele HEpABEHCTBA M WX CBoWCTBAa. HepaBeHCTBO ¢ OOHOM IEPEMEHHOM.
PaBHOCHIIBHOCTH HepaBeHCTB. JInHeliHbIE HEPABEHCTBA C OJHOW MepeMeHHON. CucTeMbl
JIMHEVHBIX HEPABEHCTB C OJJTHOU IEPEMEHHOM.

DyHKIMHA

[Tonsitne Qyakuu. O6MacTh OmMpeneNeHruss U MHOXKECTBO 3HAYCHHMHA (DYHKIUH.
CrniocoObI 3a1aHus () yHKIHM.

I'paduk dbyakuuu. YUrenue cBorictB pyHKIMH 110 € rpaduky. [Ipumepsl rpadukos
G YHKITHH, OTpa)XaroluX peaibHbIe TIPOIECCHI.

OyHKIMH, OMUCHIBAIOIIUE MTPSIMYIO M 00PATHYIO MPOMOPLMOHATbHBIE 3aBUCUMOCTH,
ux rpaduku. Oynkmun y = X%, y = X%, y =vx, y=|x|. [paduueckoe perenue ypaBHeHuii
Y CUCTEM YPaBHECHUM.

9 KJIACC
Yucaa 1 BIYMCICHUSA

PanvonanpHbie YuCIa, WpPpAlMOHAIBHBIE YHCIA, KOHEYHbIE M OECKOHEUYHBIC
JeCATUYHBIC IpoOr. MHOXKECTBO JNEMUCTBUTEIBHBIX YHCEN, ICHUCTBUTEIbHBIC YHCIA KaK
OCCKOHEUHbIE JCCATHUYHBIC IpoOM. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JIEICTBUTENBHBIX YUCET U KOOPAUHATHOU MPSIMOU.

CpaBHeHuE JNENCTBUTEIBHBIX qucen, apudmeTndeckue NEHUCTBHS
C JEUCTBUTEIIbHBIMU YHUCIIAMMU.

Pa3smeppl  OOBEKTOB  OKPYXKAIOIIETO  MHpA, JJIMTEIBHOCTh  MPOIIECCOB
B OKpPY>KarOLIEM MUPE.

[TpubmxéHHoe 3HAYCHHWE BEIUYUHBI, TOYHOCTh mNpuOMmKeHus. OKpyrieHue
yucel. [Ipuknika u oeHka pe3yiabTaToB BEIYMCICHUM.

YpaBHeHUs] M1 HEPABEHCTBA

JIuneitHoe ypaBHeHuE. PenieHne ypaBHEHUM, CBOAAIINUXCS K JIMHEWHBIM.

KBagparHoe ypaBHeHue. PelnieHne ypaBHEHUH, CBOASAIIMXCSA K KBAJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pemeHus ypaBHEHUMH TpPETbe M YETBEPTOU
CTEIICHEU Pa3JIOKECHUEM Ha MHOKUTEIH.

Pemienne npoOHO-palmoHaIbHBIX ypaBHEHUM. PellleHne TEKCTOBBIX 3ajad
are0panyecKuM METO0M.

VYpaBHeHUHE C ABYyMs NepeMeHHbIMH W ero rpaduk. PemieHue cucrem IBYX
JIMHEVHBIX YPAaBHEHUM C IBYyMs IIEPEMEHHBIMU. PelieHue cucreM 1ByX ypaBHEHHH, OJTHO
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U3 KOTOpBIX JHMHEIHOe, a Jpyroe — BTOpOMl creneHu. ['paduyeckas uMHTEpHpeTanus
CUCTEMBI YPaBHEHUH C IByMsI IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1ay aNreOpandeckuM CriocoOOM.

UucnoBble HEPaBEHCTBA U UX CBOWCTBA.

Pemienne nMHENWHBIX HEPABEHCTB C OJHOM INIepeMEHHOW. PemenHne cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM nmepeMmeHHOM. KBanpaTHbie HepaBeHCTBA. ['paduueckas
UHTEpIIpETAlMsl HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

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

I'padpuxn Qyskunmit: y= £x, y= kx+b, y = f, y=x%y=Vx y=|x|],
U UX CBOMCTBA.

YuciaoBble MOCJIe10BATEbHOCTH U NMPOrpPeccHu

[TonaTrie 4YKUCIIOBOM  MOCJIEAOBATENBHOCTU. 3aJaHuE  MOCJEeI0BATEIbHOCTH
peKyppeHTHOI hopmyIol u GopMyIIoi n-To YJIeHa.

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

N300paxkeHre 4ieHOB apu(PMETHIECKON U T€OMETPUUYECKON MPOTrpeccCuil TOYKaMHU
Ha KOOPJIWHATHOW IIOCKOCTH. JIMHEMHBI M SKCIOHEHUUANbHbIA poOcT. CIoKHBIE
MPOLICHTHI.

HPEIMETHBIE PE3YJIbTATDBI

[IpenmeTHble  pe3ydbTaThl ~ OCBOGHHS  IporpaMMbl  ydyeOHOro  Kypca
K KOHILy 0OyueHus B 7 Kjacce:

YucJia 1 BBIYMCTICHUS

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

Haxonuth 3HaueHUsI YUCIOBBIX BBIPAKEHUM, IPUMEHATh pa3HOOOpa3HbIe CIIOCOObI
1 IpUEMBI BBIYMCIICHUS 3HAYCHUN IPOOHBIX BBIPAXKCHHH, cofep KaliiuX 0OBIKHOBEHHBIS
U JIECATUYHBIC TPOOHU.

[lepexonuth OT omHOM (OPMBI 3allUCH YHCENT K Apyrod (mpeoOpa3oBHIBATH
JNECATUYHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JCCATHUYHYIO, B YaCTHOCTHU
B OECKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATh U yNOPAIOYHUBATH PAIIMOHATIBLHBIC YHCIIA.

OKpyriTh 4ucna.

BhIMonHATh MPUKUIKY U OLIEHKY pe3yibTaTa BBIUMCICHUN, OIEHKY 3HAUYCHUI
YHCJIOBBIX BBIPOKEHUU. BBIMOMHATE ACHCTBUS €O CTENEHSIMU C HaTypaJbHBIMHU
TTOKA3aTeIISIMH.

[IpuMeHsATh NpU3HAKK ACIUMOCTH, PA3JIOKEHWE Ha MHOXKHUTEIM HaTypadbHbBIX
YHCEIL.
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Peliath nmpakTHKO-OpHEHTHPOBAHHBIC 3a/1a4H, CBSI3aHHBIC C OTHOIIICHUEM BEJIMYMH,
IPONOPIMOHATIBHOCTBIO  BEJIMYWH, IMPOIEHTAMH, HWHTCPIPETHPOBATh PE3yJIbTaThl
pelIeHus 3a/1a4 ¢ YUETOM OrpaHMYCHUH, CBSI3aHHBIX CO CBOMCTBAMHU PAacCMaTPUBAEMBbIX
0OBEKTOB.

AureOpanvecKue BbIpasKeHUs!

Hcnonp3oBaTh anreOpanyecKkyr0 TEPMUHOJIOTHIO W CHMBOJHKY, MPUMEHATH €&
B IIPOLIECCE OCBOEHUS y4€OHOr0 MaTepurala.

Haxomutpe 3HaueHus OyKBEHHBIX BBIPOXEHUH TMpH 3aJaHHBIX 3HAYCHUSX
NIEpEMEHHBIX.

BreimonHsaTe mpeoOpa3oBaHUs 1EJIOT0 BHIPAKECHHWS B MHOTOWIEH IPUBEICHHEM
NOJOOHBIX CJIaraeéMbIX, PACKPBHITUEM CKOOOK.

BBINOMHATE YMHOXEHHUE OJTHOUYJIEHA HA MHOTOWIEH U MHOIOYIeHa Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIbI KBaApaTa CyMMBbI M KBaJipaTa pa3HOCTH.

OcCyIIecTBIATh Pa3yIKEHHE MHOTOYJIEHOB Ha MHOYKUTEIH C TOMOIIbIO BBIHECEHUS
3a CKOOKM OOILIEro MHOXHTENS, TPYNIUPOBKH CIaraéMblX, HpPUMEHEHUs (opMys
COKpAIIEHHOTO YMHOXKEHUS.

[IpumensTh npeoOpa3oBaHMsT MHOTOWIEHOB JJISi PEIICHUS pPa3IMYHBIX 3a]ad
U3 MaTEMaTHKHU, CMEKHBIX [TPEIMETOB, U3 PEATIbHON MPAKTUKHU.

Hcnons3oBaTh  CBOWCTBA  CTENEHEH C  HATypaJlbHBIMM  I1OKa3aTeIsIMU
JUIs1 TpeoOpa30BaHus BhIPAXKEHUM.

YpaBHeHUs] M1 HEPABEHCTBA

PemaTe nuHeliHbIE ypaBHEHHS C OHOU EPEMEHHOM, IPUMEHSIS PAaBUJIa IIepexoaa
OT MCXOJHOIO YpPAaBHEHUS K PaBHOCUIIBHOMY eMy. I[IpoBepsTh, SBIAETCA JIM YUCIIO
KOPHEM YpaBHEHUS.

[IpumensaTy Tpaduyeckrue METONbl MPH PEIICHUH JIMHEWHBIX YPaBHEHHM W HX
CUCTEM.

[TonOupaTh npUMepsl Map YKUCEN, SIBISIOUUXCS PEHICHHEM JIMHEHHOTO ypaBHEHUS
C ABYMsI IIEPEMEHHBIMU.

Ctpouth B KOOPIMHATHOW IUIOCKOCTH TpauK JTHHEHHOTO ypaBHEHUS C IABYMS
NEPEMEHHBIMH, MOIb3YICh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUSI YPABHEHHUS.

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

CocTaBysITh U pemiaTh JUHEWMHOE YPaBHEHHE WM CUCTEMY JIMHEWHBIX YpPaBHEHHUU
[0 YCIIOBUIO 3a/a4M, WHTEPIOPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H
IIOJIYYEHHBIN PE3ybTaT.

DyHKIMHA

N3o0paxaTh Ha KOOPAWHATHOM MPSIMOM TOUYKH, COOTBETCTBYIOIIHEC 3aJaHHBIM
KOOpAWHATAM, JIy4d, OTPE3KH, HWHTEPBAJIbI, 3aMUCHIBATH YMCJIOBBIE MPOMEKYTKH
Ha ajnreOpanyecKkoM si3bIKe.

OTtMeuarh B KOOPAMHATHOM MIOCKOCTH TOYKH IO 33JaHHBIM KOOpJIMHATaM, CTPOUTh
rpaduku TMHEHHBIX QyHKIUNA. CTpouTh rpaduK PYHKIUHU y = |X|.
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OnuceiBaTh ¢ NOMOIIbIO (DYHKIMI W3BECTHBIE 3aBUCUMOCTH MEXy BETUYMHAMM:
CKOPOCTb, BpEMs, pacCTOSHUE, LIEHA, KOJWYECTBO, CTOMMOCTb, IIPOU3BOJUTEIBHOCTD,
BpeMsi, 00BEM padOTHI.

HaxoauTe 3HaueHHne PYHKIIMM 10 3HAYEHHIO €€ apryMEHTa.

[lonumate rpaduyeckuii crnocod TMpeACTaBICHUS W aHaIW3a WHOOpMaIMH,
U3BJIEKATh M MHTEPIPETUPOBATh MH(POPMALMIO U3 IPa(UKOB peajbHBIX MPOLECCOB U
3aBUCUMOCTEH.

[IpenmeTHBIC pe3yabTAaThl OCBOCHHS IMPOTpaMMbl Y4eOHOrO Kypca K KOHITY
oOyueHus B 8 kiacce:

Yuciaa 1 BBIYUCIEHUS

Hcnonb30BaTh HaYaabHBIE MPEICTABICHUS O MHOXECTBE JAEHCTBUTEIIBHBIX YUCEI
JUIS. CPaBHEHHUS, OKPYTJEHUS W BBIYUCIEHUN, H300pa)kaTh [IEUCTBUTEIbHBIE YHUCIA
TOYKaMHM Ha KOOPIMHATHOW HPSIMOM.

[IpumensaTe TOHATHE apU(METHYECKOTO  KBAJAPATHOI'O KOPHS, HAaXOJHUTh
KBaJpaTHbIC KOPHU, HCIOIB3YS TMPU HEOOXOJAUMOCTH KaJbKYyJIsATOP, BBIMOIHATH
npeoOpa3oBaHus BBIPAKCHUM, COMEPKAIIUX KBaJApaTHbIC KOPHHU, HUCIIOIL3Yys CBOMCTBA
KOpHEM.

Hcnons3oBaTh 3amucu OOJBIIUX U MaJIbIX YHCEI C TTOMOIIBIO AECATUYHBIX Jpo0ei
u creneHei yucna 10.

AJuireOpauyvecKkue BbIpasKeHUs!

[IpuMeHSTh MOHSATHE CTENEHU C LIEbIM MTOKa3aTeJIeM, BBIIOIHATH IPE0Opa30OBaHUs
BBIPQXEHUH, COJIEPXKAILNX CTENEHH C LIEJIBIM MTOKA3aTEIIEM.

BbINONHATL  TOXKIECTBEHHbIE NpPeo0pa3oBaHMsl  PAIMOHATBHBIX  BBIPAKEHUN
Ha OCHOBE MpaBWJI IEUCTBUI HAJl MHOTOWICHAMH U aJireOpandecKuMu ApoOsMHU.

PacknanbiBaTh KBapaTHBIN TPEXUWIEH HA MHOXKUTEIH.

[IpumeHsTh npeoOpa3oBaHMsl BBIPAKEHUN Ui pPELICHMs pa3IMYHbIX 3ajad
U3 MAaTEMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON IPAKTHUKHU.

YpaBHeHUs] U HEPABEHCTBA

Pemare nMHENHBIE, KBaJApaTHbIE YpPABHEHUS W PALMOHAIBHBIE YPAaBHEHUS,
CBOJSIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C JBYMS IEPEMEHHBIMU.

[IpoBoauTh mpOCTENUIINE UCCIEIOBAHUS YPABHEHUN U CUCTEM YPaBHEHUW, B TOM
Yyyciae C NPUMEHEHHEM TpaUUecKuX MpeaCTaBlICHU (yCTaHABIMBATh, HUMEET JIU
YpaBHEHHE WA CUCTEMA YPaBHEHUM pEIICHUsI, €CJIU UMEET, TO CKOJIBKO, U IIpoyee).

[lepexoauTs OT cnoBeCHOM (POPMYJIMPOBKHU 3a/1auu K €€ anreOpandyeckor MoJeiu
C MOMOUIBID COCTaBJICHUSI YPABHECHUS WJIA CUCTEMbl YPaBHEHWM, WHTEPHPETUPOBATH
B COOTBETCTBUM C KOHTEKCTOM 33Ja4M IOJYYEHHBIA PE3yJIbTaT.

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

[lonnmath W WCMONB30BaTh (DYHKIMOHAIBHBIE TIOHATHA U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYEHUS), OINpeNesaTh 3HadyeHHe (QYHKIUU IO 3HAUYEHUIO
aprymMeHTa, OonpeaessaTh CBOMCTBA (YHKIMH MO €€ TpaduKy.

Ctpoutsb rpaduku deMEHTAPHBIX (PYHKIIUN BUJIA:

p) y y
y==,y=x% vy= x3,y= +x, y = |x|, onuceiBarh cBoiicTBa YMCIOBOIl QyHKIUH
X

o e€ rpaduky.

[IpenmeTHble pe3yabTaThl OCBOCHHUS TMPOrpaMMbl Y4eOHOro Kypca K KOHIY
oOyueHus B 9 kiacce:

YucJia 1 BBIYMCTICHUS

CpaBHUMBATh U YNOPSAOYUBATH PAllMOHATIBHBIE U UppaIlMOHATIbHBIE YUCIIA.

Beimonusate apudmernueckue ACUCTBUS C PAMOHAIBHBIMU YHCIAMU, COYETast
YCTHBIE W TIHUCBbMEHHBIE NPUEMBI, BBIIOJHATH BBIUMCICHUS C HWPPAMOHAIBHBIMU
YHCJIAMH.

Haxonute 3HaueHUs CTENEHEW C UEIbIMUA ITOKA3aTeIAIMUA U KOPHEW, BBIYHCIISITH
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrasitb  JEUCTBUTENBHBIC YKCJA, BBINOJHATH HPUKUIKY  pe3yJibTaTra
BBIUMCJICHUH, OLICHKY YMCJIOBBIX BBIPAXKCHUU.

YpaBHeHUs] M1 HEPABEHCTBA

Pewars nuHeElHBIE M KBAaJpaTHBIE YPaBHEHMs, YPABHEHMS, CBOISIIMECA K HUM,
pocTelme 1poOHO-pallMOHAIbHBIE YPAaBHEHUS.

Pemars cuctemMbl ABYX JIMHEMHBIX YPaBHEHHUM C IBYMs MEPEMEHHBIMU U CHCTEMBI
JIBYX YPAaBHEHHUH, B KOTOPBIX OJIHO YPaBHEHUE HE SIBIIACTCS JTMHEWHBIM.

Pemarp TekcTOBBIE 3a/1auil ajreOpanyecKuM CIIOCOOOM C MOMOIIBIO COCTABICHUS
YPaBHEHUS WM CUCTEMBI JBYX YPABHEHMM C IBYMs IIEPEMEHHBIMHU.

IIpoBoaUTE MpPOCTEUIINE UCCIEAOBAHNS YPABHEHUNA M CHCTEM YPaBHEHMH, B TOM
quycile C NPUMEHEHHEM TIpaUyecKUX IPEJCTaBICHUI (yCTaHABIMBAaTb, HMMEET JIU
YpaBHEHHUE WM CUCTEMA YPABHEHUI pELIECHUs, ECIIM UMEET, TO CKOJIBKO, U ITPOYEE).

Pemarp nuHeliHbIe HEpAaBEHCTBA, KBAIpaTHbIE HEPABEHCTBA, N300pakaTh peIICHUE
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3alMCBIBATH PEIMICHUE C IIOMOIIBIO CHUMBOJIOB.

Pemate crcTeMbl JTMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME
KBaJIpaTHOE HEPABEHCTBO, M300pa)KaTh pPEUIEHUE CHCTEMbl HEPABEHCTB HA YHMCIOBOU
IIPSIMOM, 3aIIUCHIBATh PELIEHUE C IIOMOLIBI0 CUMBOJIOB.

Hcrnonp30BaTh HEPAaBEHCTBA MIPU PELLIEHUH PA3JIMYHBIX 3a4a4.

DOyHKUNH
PacnozHaBath (QyHKUMKM H3y4yeHHbIX BHIOB. [loka3bpiBaTh CXEMaTHYECKH
pacroiokeHne Ha KOOPAMHATHOM IUIOCKOCTH TpapukoB (GYHKIWMH BHIA: Y = X,

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

OT 3HaYCHUM KOI(PPUIIMEHTOB, OMUCHIBATH CBOMCTBA (D YHKITHIA.
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Ctpoutrb u u300paxarb CXEMaTHYECKH TpapuKd KBaJIPaTUYHBIX (PYHKIUH,
OIMKCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKIIHI MO UX rpaduKam.

PacnozHaBath kBaapaTHUHYIO (QYHKLUHIO 1O (opmyie, TPUBOAUTH IPUMEPHI
KBaJIpaTUYHBIX QYHKUIUNA U3 peanbHOU KU3HU, PU3NKHU, T€OMETPUH.

YucJioBbIe MOCTEA0BATEIbHOCTH U NIPOrPeccUum

Pacno3HaBath apuMeTHUECKYyI0 W T€OMETPHUYECKYIO IPOTPECCUU MpPHU Pa3HbIX
Croco0ax 3aJaHusl.

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

N300paxkaTh 4ieHbl OCIE0BATEIBHOCTA TOUKAMU Ha KOOPJIUHATHOM MIOCKOCTH.

Pewars 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
HaumenoBanue paznena |KonmnuecTBo OcHoBHOE OcHOBHBIE BUJIBI JICATEIILHOCTU 00y4arOUXCs
(Tembl) Kypca 4acoB COZICpKaHUE
Yucia 1 BEIYUCIICHUS. 25 Iloustue CucreMaTu3upoBaTh U 000ralmaTb 3HAHUS
PamuonansHBIE YHCIa PaIMOHAIILHOTO YUCA. | 00 OOBIKHOBEHHBIX U JECATUYHBIX APOOSX.
Apudmernueckne CpaBHMBAThH U YHOPSIA0YUBATH APOOHU, TPEOOPa30BHIBAS
TEWCTBUS Py HEOOXOAMMOCTH JCCATUYHBIC TPOOH B OOBIKHOBEHHBIE,

C pallMOHAIbHBIMHU
yuciaamu. CpaBHEHHE,
YIOPSITI0YMBAHUE
paIMOHAILHBIX YUCEIL.
CreneHp

C HaTYpaJIbHBIM
MTOKAa3aTeJIEM.
Pemenue oCHOBHBIX
3aja4 Ha ApooH,
MIPOIIEHTHI

W3 pealbHOU
IIPaKTHUKHU.

[Ipu3Haku 1eIUMMOCTH,
pa3IoKeHUs

Ha MHOKHUTEJIN
HaTypaJbHBIX YUCEIL.

OOBIKHOBEHHBIE B JICCITHYHbBIC, B YACTHOCTU B OECKOHEUHYIO
JECATUYHYIO JIPOOb.

IIpuMeHATH pa3Ho0Opa3HbIe CTIOCOOBI M MPUEMBI
BbIYHCJICHUS 3HAYECHUH IPOOHBIX BbIPAKEHNH,
coJiepxKaniux OObIKHOBEHHBIE U JECATUYHBIE JPOOU:
3aMEHATh PU HEOOXOIUMOCTH JACCATUYHYIO TPOOh
OOBIKHOBEHHOMN U OOBIKHOBEHHYIO JIECSITUIHOM, TPUBOIUTH
BhIpakeHUE K popme, Hanbosee yao0HOM I BRIYUCICHUH,
peoOpa30BBIBATH NPOOHBIE BHIPAKEHUS HA YMHOKECHUE U
JIEICHUE IECATUYHBIX APOOeH K AEHCTBUSAM C IETBIMH
YUCTIAMU.

IIpuBoAUTH YHCI0BbIE M OyKBEHHbIE PUMeEPbI CTEIICHU
C HaTypaJbHBIM MOKa3aTeJIeM, OOBICHSIS 3HAUCHHUSI
OCHOBAHUS CTEMNEHU U MOKA3aTeNsl CTENEHHU, HAaXOAUTh
3HAYEHUS CTENeHel Buaa a” (a — moboe parmoHaIbHOE
YHUCJI0, 1 — HATypaJbHOE YUCIIO).
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PeanbHbie IMouuMAaThL CMBICIT 3aKUCH OOJIBIIIUX YUCEI C TOMOIIIBIO
3aBucUMOCTH. [Ipsmast | mecsaTUYHBIX apoOei u creneHel yncaa 10, npuMeHsiTh UX
1 oOpaTHas B PEAIbHBIX CUTYalHSIX.

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

PemaTh 3a1a4u Ha YacTH, TIPOIECHTHI, TPOTIOPIIHH,

Ha HaxOXKJIeHHE ApoOu (MPOIIEHTA) OT BEJIUYHHBI U
BEJIMYUHEI 110 €€ IpoOu (MPOIEHTY), ApoOH (TIPOIIEHTA),
KOTOPBIN COCTaBJISICT OIHA BETUYMHA OT JIPYTOM.
IIpuBoaUTH, pa30MpaTh, OLEHUBATDH PA3TUYHBIC PEIICHUS,
3aMMCH PEIICHUI TeKCTOBBIX 3a71a4.

Pacno3zHaBaTh U 00bSICHATH, ONTUPASICh HA ONPEICIICHNUS,
IIPSIMO TTPOTIOPITHOHAIBHBIE M 0OPATHO MPOIMOPIIMOHATEHEIE
3aBHUCHUMOCTH MEX/y BEINYMHAMU;, PUBOAUTH NPUMePbI
ATUX 3aBUCUMOCTEH U3 peabHOTO MUPA, U3 IPYTUX YIECOHBIX
PEIMETOB.

PemaTh nMpakTUKO-OpUEHTUPOBAHHBIC 3a7]a4H HA IPOOH,
IPOIICHTHI, MPSMYIO U 00paTHYIO ITPOMTOPIIMOHATBLHOCTH,

IPOIIOPLUHU

AnreOpandeckue 27 bykBenHbIe OgBaagerp anredpanyecKkoil TEPMUHOJIOTUEN U CUMBOJIMKOM,

BBIPAXKCHUS BBIPAKECHUS. NPUMEHSATH €€ B MPOLIeCCe OCBOEHUS y4eOHOro MaTepuania.
IlepemeHnHbIe. Haxoauth 3HaueHUs1 OyKBEHHBIX BBIPAKEHUHN NIPH 3aJaHHBIX
JlonmycTrmMbie 3HAYEHUAX OYKB; BBIIOJHATH BHIYUCICHUS MO (hOpMYyJIam.
3HA4YCHUS BbINoJHATH peoOpa30BaHus LENOr0 BEIPAKEHUS
IIEPEMEHHBIX. B MHOT'OYJICH MIPUBEIEHUEM MOJOOHBIX ClIaraeMblX,
DopMyIbL. pacKpbITHEM CKOOOK. BBINOIHATH YMHOXKEHUE OAHOWIECHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAXKEHU,
PacKpbITHE CKOOOK U
MIPUBEICHUE

MOJOOHBIX ClIaraeMbIX.

CBolicTBa CTEIIEHU
C HaTypaJbHbIM
IIOKa3aTeJIeM.
MHoOro4aeHsbl.
Cnoxxenue,
BBIYHTAHUE,
YMHOXXCHUE
MHOT'OYJICHOB.
dopmyiibl
COKpAaILIEHHOT O
YMHOXKECHHUSL.
Paznoxenue
MHOT'O4JICHOB
Ha MHOXKHUTEIIN

Ha MHOTOWICH 1 MHOTOWICHAa Ha MHOTOWICH, MPUMEHSTH
dbopMyIbl KBaipaTa CyMMBI U KBaJpaTa pa3HOCTH.
OcyecTBJSITH Pa3I0)KEHUE MHOTOYJICHOB Ha MHOKHUTENN
yTEM BBIHECEHHS 32 CKOOKH OOIIer0 MHOXKHUTEIIS,
npuMeHeHUsT (HOPMYIIBI PA3HOCTH KBaapaToB, (hopmy
COKpAILEHHOI'0 YMHOKEHUS.

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

3HAKOMUTBHCA C MCTOPHEN PA3BUTHS MaTEMaTUKHU

YpaBHEHMS U HEPABEHCTBA

20

YpaBHeHUE, IpaBuiIa
npeoOpa3zoBaHUs
YPaBHEHH,
PaBHOCUIIBHOCTD
YPaBHEHUM.
JIuneliHOE ypaBHEHHE

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

K paBHOCWJIBHOMY eMy Oosee mpoctoro Bujaa. IpoBepsTs,
ABJISICTCS JIM KOHKPETHOE YHCIIO KOPHEM YPABHEHUS.
ITopOupaTe mpuMepHI Iap YKCEI, SBISIOIIUXCS PEILICHUEM
JIMHEWHOT'O YPABHEHUS C JBYMs IEPEMEHHBIMU.
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C OJTHOM IIEPEMEHHOM,
pEIICHUE JIMHEUHBIX
ypaBHeHUi. Pemienue
3a/1a4 € MOMOUIBIO
YpaBHCHUM.
JIunenHoe ypaBHEHUE
C IBYMs
[IEPEMEHHBIMU U €TI0
rpa¢puk. Cucrema AByxX
JIMHEWHBIX YpPaBHEHUU
C AByMS
IIEPEMEHHBIMHU

CTpouTh B KOOPJIMHATHOM TIOCKOCTHU T'padUK JIMHEHHOTO
YPaBHEHUS C ABYMS IEPEMEHHBIMHU; MOJIb3YACh IPpaduKOM,
NPUBOAUTH NPUMeEPbI PEILIECHUSA YPABHEHHUS.

HaxoauTte pelmieHue CUCTEMBI JBYX JJMHEWHBIX YPaBHEHHUMN
C ABYMS IIEPEMEHHBIMHU.

CocTaBJATh M peliaTb YPaBHECHUE UJIH CUCTEMY
YPaBHEHHI IO YCIOBUIO 337a4, UHTEPIIPETUPOBATh

B COOTBETCTBUM C KOHTEKCTOM 3a/1a4y MOJy4YECHHBIN
pe3yabTaT

KoopaunaTel U rpauku.
OyHKIIU

24

Koopaunara Toukn
Ha npsiMou. Uucnoselie
ITPOMEXKYTKHU.
Paccrosiuue mexny
JIBYMS TOUYKAMU
KOOPAWHATHOMN
IIPSAMOM.
IIpssmoyrosbHas
cUCTEMa KOOPAUHAT
HAa IIJIOCKOCTH.
[Tpumeps! rpaduKoB,
3aJIaHHBIX
dhopmynamu.

MN300paxars HAa KOOPIUHATHON NPSIMON TOYKH,
COOTBETCTBYIOILME 33/JaHHBIM KOOPJMHATaM, JTy4H, OTPE3KH,
MHTEPBAJIbI; 3aMKMCHIBATh UX HA AJIr€OPanyecKOM SI3bIKE.
OTMeyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH 11O
3aJJaHHBIM KOOPAMHATaM; CTPOUTH IpapUKH HECTOKHBIX
3aBUCUMOCTEH, 3aJJaHHBIX (pOpMyTamMu, B TOM YHCTIE

C TIOMOIIBI0 U(PPOBBIX JTAOOPATOPHTA.

IIpumeHsATH, H3y4YaTh PeMMYyLIECTBA,
MHTEePNPEeTHPOBATH I'papUUeCKHil crioco0 MpeCTaBICHUS
Y aHaJiu3a pa3Ho00pa3HOM KM3HEHHON HH(POPMALINH.
OcBanBarhb NoHATHE (YHKIINH, OBJIA/IEBATh

(G YHKIHMOHAIBHOW TEPMUHOJIOTHEM.

Pacno3naBarp nuHelinyo GpyHkuumo y = kx + b,
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UYreHnue rpa@ukon
peaIbHBIX
3aBUCHUMOCTEH.
[Tonsitue GhyHKIUU.
['padux dhyHKIUN.
CaoiicTBa pyHKIUH.
Jluneiinas GyHKIMS.
[Toctpoenue rpaduka
JUHEWHOU (PYHKIIUH.

ONMUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYEHUI
kod(pdunmeHToB k u b.

Crpouth rpaduku nuHeitHON GQyHKIMU, QyHKIMA y =] X|.
HUcnoab3oBars uudpoBbie pecypesbl 1 TOCTPOCHUS
rpaduKoB GyHKIIUA U U3yIEHUST UX CBOWCTB.

IIpuBOaAUTE NpUMEpPHI JIMHENHBIX 3aBUCUMOCTEN B PEAJIbHBIX
rpoueccax U sIBJICHUAX

['paduk pyaxium
y =|x|
[ToBTOpeHue u 00001IeHNE 6 IToBTOpEHUME Bri0MpaTh, NPUMEHATH OLEHUBATH CIIOCO0ObI CPABHEHUS
OCHOBHBIX ITOHATUI YUCEeJl, BBIYUCIICHU, TPeo0pa3oBaHUI BbIPAKEHUM,
Y METOJOB Kypca pEeLIeHUs] YpaBHEHUH.
7 K1acca, 0000IIeHnEe OcyuiecTBJISITH CAMOKOHTPOJIb BHITIOTHSIEMBIX JICUCTBUN U
3HAHUU CaMOIIPOBEPKY pe3yJIbTaTa BEIYMCICHUMN, TPeOoOpa30BaHuM,
MTOCTPOEHHUM.
Pemarhb 3a7a4M U3 peanbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHUSA JIJIS PELICHHs 3a7a4 U3 IPYrux
IIPEAMETOB.
Pemaths TeKCTOBBIC 321244, CPABHUBATh, BLIONPATH
CIIOCOOBI pEeLICHUS 33/1a41
OBLIEE KOJIMYECTBO 102
YACOB 110 ITPOTPAMME
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8 KNIACC
HanmenoBanue paznena |KosmmuecTBo OcHoBHOE OCHOBHBIE BUJIBI ICSITEIILHOCTH 00 y4arOIIUXCS
(Tembl) Kypca 4acoB COJIEp)KAHUE
Uucrna u BBIYHUCIICHUS. 15 KBanparHblii KOpeHb DopMyJIMPOBATH ONpPeAeIeHUe KBAIPAaTHOrIO KOPHS

KBapaTHble KOpHU

n3 yncna. [lonstue
00 upparmoHaIbHOM
yucie. JlecsTunaHbie
PUOJIHKCHUS
UPPaLIMOHATILHBIX
YHCelL.
JlelicTBUTEIIbHbBIC
yucna. CpaBHEHUE
JIENCTBUTEIIbHBIX
YHCelL.

YpaBHeHue BUAa

x> = a.

CaoiicTBa
apruMEeTHIECKUX

KBaJIpaTHBIX KOPHEM.

[IpeobOpazoBanue
YHCIIOBBIX
BBIPAKCHUM,
COZIepKAIIUX
KBaJIpaTHbIE KOPHU

U3 4Kciia, apupMETHIECKOro KBapaTHOrO KOPHS.
IIpuMeHATHL Onepanuo U3BJICUYEHUS KBAAPATHOTO KOPHS
U3 YUCIa, MCHOJIb3YSl P HEOOXOUMOCTH KAJBKYJIATOP.
OueHuBaTh KBaJApaTHbIC KOPHU 1EIBIMHU YHCIIAMHU U
JECATUYHBIMU IPOOSMH.

CpaBHMBaThH U yHOPSA0YUBATH PALIMOHAIBHBIE U
VPPALMOHAIBHBIC YNCIIA, 3aIIMCAHHBIE C TTOMOIIBIO
KBaJPATHBIX KOPHEU.

HMcciaenoBaTh ypaBHEHUE X = d, HAXOAUTh TOYHBIE U
npubnuxkEHHBIC KopHU Tipu a@ > ().

HccaenoBars CBOMCTBA KBAJPATHBIX KOPHEH, TPOBOS
YUCJIOBBIE 3KCIIEPUMEHTHI C UCITOJIb30BAHUEM KAJBKYJISATOPA
(KoMIIbIOTEPA).

Jloka3bIBaTh ¢BOMCTBA apu(PMETHUECKUX KBAAPATHBIX
KOPHEH; MPUMEHSTh UX JIJIsl TPeoOpa3oBaHMs BIPAKEHUH.
BoInoTHATH MPeo0pa30BaHUsl BEIPAXKECHUM, CONEPKALINX
KBaJIpaTHbIE KOPHU. BbIpakaTh nepeMeHHbIe

U3 T€OMETPUYECKUX U PU3NUECKUX (POPMYIL

BbI4ucasaTh 3HaAYECHUS BBIPAKECHUM, CONEPKAIUX
KBaJIpaTHbIE KOPHU, UCIIOJIb3Yys MPU HEOOXOAUMOCTH
KAJIBKYJISTOP.
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Hcnoab30BaTh B X0/1€ pEIICHUS 3a/1a4 dJIEMEHTapHBIC
IPEJCTABJIECHUS, CBA3aHHbIE C MPUOIMKEHHBIMU 3HAUEHUAMU
BEJIMYUH.

3HAKOMUTBHCH C HCTOPHEH pa3BUTHS MaTeMaTUKU

Yucria U BBIYUCIICHUS.
CrerneHs ¢ 1eabIM

CreneHs ¢ 1eabIM
MOKa3aTeJieM.

DopMyTHPOBATH ONpe/iesieHre CTEIEHU C IEJIbIM
MOKa3aTeJIeM.

MMOKa3aTEIEM CranpaprHas 3anuch IIpeacraBasaTh 3anMch OOJBIINX U MAJIBIX YUCEI
quca. B CTaHJIapTHOM BHjie. CPaBHMBATH YKCIIA U BEJINYUHBIL,
Pa3mepbr 00beKTOB 3alMCaHHbIE C UCIIOJIb30BaHUEM cTerenu 10.
OKPYKAIOIIEro MUpa Hcnonb30BaTh 3allUCh YKCEI B CTAHIAPTHOM BHU/JIE
(0T PNIEeMEHTapHBIX TSl BBIPAKEHUS pa3MepOB O0BEKTOB, ITTUTEILHOCTH
YaCTHI] IIPOLIECCOB B OKPYKAIOIIEM MHUDE.
10 KOCMUYECKUX DopMyJIMPOBaATh, 3ANIMCHIBATH B CHMBOJIMYECKOH (popme
00BEKTOB), Y WJUIIOCTPUPOBATH PUMEPaMHM CBOKCTBA CTENICHU
JUTUTEIbHOCTD C LIEJIBIM MOKAa3aTeIIEM.
MPOLIECCOB IIpuMeHATH CBOMCTBA CTETICHHU JIJISI TPEOOpa30BaHUS
B OKPY’KAIOIIIEM MHUPE. | BBIPAXXEHUM, COICPKAIIMNX CTEIICHU C LEJIBIM MOKa3aTEIEM.
CBolicTBa CTENEHU BbINOTHATH AEMCTBUSA C YHCIIAMU, 3aITUCAHHBIMU
C IIeJIBIM TIOKa3aTeJieM | B CTaHJIapTHOM BHj€ (YMHOXKEHUE, JeIeHHUEe, BO3BEICHHE
B CTEIICHB)
AnreOpandeckue KBagparnsiii Pacno3HaBaTrh KBaJIpaTHbIN TPEXUJIEH, YCTAaHABIMBATh
BbIpakeHUs. KBagpaTHbIii TPEXUJIEH. BO3MOXHOCTb €TI0 Pa3JIOKEHUsI HA MHOKUTEIH.
TPEXUIICH Paznoxenue PackiaabiBaTh Ha MHOMKHMTEIH KBAIPATHBIN TPEXWICH
KBaJIpaTHOT' O C HEOTPULIATENBHBIM TUCKPUMUHAHTOM
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TpEXUICHA
Ha MHOXUTEIIN

AnreOpandeckue
BBIPAKCHUSI.
AnreOpandeckasi ApoOb

15

AnrebGpanueckas
apoOb. [lomycTumele
3HAYCHUS
NEPEMEHHBIX,
BXOJSIINX

B anreOpanyeckue
BBIPAKEHUS.
OcCHOBHOE CBOMCTBO
anreOpandeckou
npobu. CokpaiiieHue
Tpo0ei.

Cnoxenue,
BBIYMTAHHE,
YMHOKEHUE U JIeJICHNE
anre0panyecKux
Tpo0ei.
[IpeoOpazoBanue
BBIPAKCHUM,
CoZIepKAIIUX
anredpanveckue
apoou

3anuceiBaTh anredpanyeckue BelpaxxeHus. Haxoqurb
00J1acTh onpeAeNeHUs PalliOHAILHOTO BHIPAYKEHUSI.
BbINOJHATH YHUCIOBBIE MOACTAHOBKU U BBIYMCIATH
3HaY€HUE JPOOH, B TOM YHUCIIE C MOMOIIbIO KAJbKYISTOpPA.
@ opMyJIUPOBATH OCHOBHOE CBOMCTBO alireOpandecKoit
JpoOY U MPUMEHSITh €ro JIJIsl IpeoOpa3oBaHus APOOEH.
BbINOJHATH AeHCTBUSA C AIreOpanyecKUMu ApoOsiMHU.
[TpumensTh IpeoOpa30BaHus BEIPAKEHUH IS pEIICHUS
3a1a4y. BeipaxaTs nepemMeHHble U3 Gopmyin (pU3NUECKUX,
F€OMETPUYECKUX, OMMCHIBAIOIINX OBITOBBIE CUTYAIIN )
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Y paBHEHHUS Y HEPABEHCTBA. 15 KBanpatnoe Pacno3HaBarh KBaJpaTHbIC YPABHEHUS.

KBaznpaTHble ypaBHEHUS ypaBHeHue. HeronHoe | 3ammcbiBaTh (pOpMYJy KOPHEN KBaIpaTHOIO YpaBHEHUS;
KBaJpaTHOE pelaTb KBaJApaTHble YPABHEHHUs — IIOJIHBIC U HEITOJIHBIE.
ypaBHeHue. Dopmyia IMpoBoauTh NMpocTeHIINe UCCIAEA0BAHUS KBAIPATHBIX
KOpPHEW KBaJpaTHOIO YPaBHEHUU.
ypaBHeHus. Teopema Pemiats ypaBHeHMs, CBOASIIMECA K KBAAPATHBIM,
Buera. C TIOMOIIIBIO MPe0Opa30BaHUMN U 3aMEHOM MEPEMEHHOM.
Pewienue ypaBHeHuil, Ha0irogaTs 1 aHAIM3UPOBATH CBS3b MEXIY KOPHSIMH U
CBOSILIIUXCS kod(dUIieHTaMu KBaIpaTHOTO YpaBHEHUSI.
K KBQJIPATHBIM. ®opmyaupoBaTh TeopeMy Buera, a Takke o0paTHyIO -
[Ipocreiimme 1poOHO- | Teopemy, IPUMEHSATH 3TU TEOPEMBI JIJISl PEILICHUS
panyoHaIbHBIE 3a/1a4.
YPAaBHEHHS. PemaTh TeKcTOBBIE 321241 aNTeOpandecKuM CIIocOOOM:
Pemenne TekCTOBBIX HEPEXOJUTh OT CIIOBECHON (POPMYIIMPOBKHU YCIOBUS 3a/1a4U
3a/1a4 € MOMOUIBIO K airedpandeckoi MoJIeiH MyTEM COCTaBJICHUS YPAaBHEHUS;
KBaJPATHBIX penaTh COCTaBIEHHOE YPaBHEHHE; HHTEPIIPETUPOBATh
YPaBHEHUH pe3yJibTar.

3HAKOMUTBHCH C MCTOPHEH Pa3BUTHUS alNreOpbl
YpaBHEHUS U HEPABEHCTBA. 13 JIuneriHoe ypaBHEHUE PacnozHaBaTh JIMHEVHBIE YPABHEHUS C JBYMS

CucreMbl ypaBHEHU

C IBYMS
MEPEMEHHBIMH, €TO
rpaduK, TpUMephbI
pelieHus: ypaBHEHU I
B LIEJIBIX YHCIIAX.
Pemenue cucrem nByx
JIMHENHBIX YPaBHEHUH

IIEPEMEHHBIMM.
Crpouts rpaduky TMHEHHBIX YPaBHEHHM, B TOM YUCIIE
HCNO/Ib3ys UM(pPOBbIE pecypChl.

Pasyinyarhb napajuiesibHbIE U IIEPECEKAOIIUECS IIPSAMBIC
110 UX YPaBHECHUSAM.

PemiaThb cucteMsl IByX JIMHEMHBIX YPABHEHUU C IBYMS

IIEPEMEHHBIMU IOJICTAHOBKOU U CIIOKEHUEM.
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C ABYMs
[IEPEMEHHBIMU.
[Ipumepsl penieHus
CHUCTEM HEJIMHEHHBIX
YpPaBHEHUU C JBYMs
MIePEMEHHBIMM.
I'paduueckas
MHTEPOpETALUS
YpPaBHEHUS C ABYMS
MIEPEMEHHBIMU U
CHUCTEM JIMHEUHBIX
YPaBHEHUM C ABYyMS
[IEPEMEHHBIMU.
Pemenne TekcToBBIX
3a/1a4 C TIOMOUIBIO
CUCTEM YPABHEHUH

Pematpb npocreiiiie CuCTeMbI, B KOTOPBIX OJHO

U3 YPaBHEHUI HE SIBISECTCS JINHEHHBIM.

[MpuBoauTs rpaguuecKy0 MHTEPNPETANUIO PEIICHUS

ypaBHEHHUSI C IBYMs IEPEMEHHBIMHU U CUCTEM YpaBHEHUM

C ABYMsI IEPEMEHHBIMHU.

Pemath TeKCTOBBIE 321241 AJIreOpandecKuM CriocoooM

YpaBHEHHS U HEPABEHCTBA.
Hepasencrpa

12

Yucnosble
HEPaBEHCTBA U UX
CBOWCTBA.
HepasenctBo ¢ ogHoOM
IIEPEMEHHOM.
JIuueiHbie
HEPABEHCTBA C OJHOMU
MEPEMEHHON U UX
pemienne. CucTemsl
JIMHENHBIX HEPABEHCTB

DopMyJIMPOBATh CBOMCTBA YHCIIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX HA KOOPJAWHATHOU MPAMON, TOKA3bIBATh
anreOpanvyecKu.

IIpyMeHSATH CBOMCTBA HEPABEHCTB B XOJE PEIICHUS 3a/1a4.
Pemars MHEHHBIE HEPABEHCTBA C OJIHOM IIEPEMEHHOM,
n300pakaTh pellleHUE HEPABEHCTBA HA YUCIIOBOM MPSIMOIA.
PemaTh cucteMbl JIMHEWHBIX HEPABEHCTB, H300paXXkaTh
penIeHre CUCTEMBI HEPABEHCTB HA YHUCIIOBOM ITPAMOU
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C OTHOM ITIEpEMEHHOM
U UX pELICHUE.
N306paxkenue
pELIEHUS TMHEUHOTO
HEPABEHCTBA U UX
CHUCTEM Ha YHUCIIOBOM
PAMOM

DOyHKINMH.
OCHOBHBIE TTOHITHUSI

[Tonsatue GpyHKIIMH.
O6unacTp onpeneaeHus
Y MHO>KECTBO
3HaYEHUN PYHKIIUH.
CniocoOb! 3a1aHus
GyHKUIHH.

I'padux pyHKUIMM.
CaoiicTBa (hyHKIUH,
UX 0TOOpakeHHE

Ha rpaduke

Hcnoab3oBaTh QyHKINOHATBHYIO TEPMHHOJIOTHIO U
CHMBOJIHKY.

BbruucjsATh 3HaYeHus: QYHKIUHN, 3aJaHHBIX (opMyIaMu
(mpu HEOOXOIMMOCTH UCIIOJIB30BaTh KaJIbKYJIATOD);
COCTABJIATH TA0JMIBI 3HAYEHUH () YHKIUU.

CrpouTthb 10 TOYKaM rpaguku QyHKIuH.

OnuckiBaTh CBOMCTBA (YHKIUHU HA OCHOBE €€
rpauueckoro npeacTaBICHUS.

Hcnoab3oBaTh QyHKINOHATBHYIO TEPMHUHOJIOTHIO U
CUMBOJIUKY.

HccaenoBarh npumepsl rpauKoB, OTPAXKAIOUINX PeaTbHBIC
npoueccsl U ABneHusd. IIpuBoauTs NpuMepsbl IPOLIECCOB U
SIBJICHUI C 3aJJaHHBIMU CBOMCTBaMH.

Hcnonb30BaTh KOMIIBIOTEPHBIE IIPOIPAMMBbI

IUI TOCTPOEHUs TpaduKOB (QYHKIUN U U3yUEHHs UX CBOWCTB

OyHKIINH.
UncnoBsie PyHKITUU

UreHne u moCcTpoeHue
rpadukoB ¢ yHKIIHMA.
[Tpumepsl rpaduxoB

Haxoauth ¢ nomombio rpadguka QyHKIMN 3HAUEHUE OJHOU
13 pacCMaTPUBAEMBbIX BEJIMYUH 10 3HAYECHUIO IPYrOM.
B HecnmoxHBIX ciiyyasx BbIpaKkaTh ()OPMYJ10H 3aBUCUMOCTH
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ynxumi,
OTpaKAIOIIHNX
peaIbHBIE MPOIIECCHI.
DyHKINH,
ONHCHIBAIOIINEC
MPSMYIO U OOPAaTHYIO
MPONOPLIMOHATILHBIE
3aBUCHUMOCTH, UX
rpaduku.

I'paduk pyaxun

y = x°.

OyHKIMU

y=xLy =X,

y =vx, y = |x];
rpadguyeckoe penieHme
YPaBHEHUU U CUCTEM
YpaBHEHUU

MEXKy BEIUINHAMH.
OnuceIBaTh XapakTep U3MEHEHHUS OJTHOW BEJIMYHMHBI

B 3aBUCHMOCTH OT U3MEHEHMUS APYIrOu.

Pacno3naBarh Buibl n3ydaembix ¢pyHkiui. [loka3siBaTh
CXeMaTHYeCKH I10JI0KEHUE HA KOOPAMHATHOU TIOCKOCTH
rpadukoB pyHKImiA Buga: y = x%,y = x5, y =vx, y = |x]|.
Hcnoab3oBaTh PyHKIMOHATBHO-TPaduyecKue
NpeACTABJICHHU U1 PELICHUS U UCCIICAOBAHNs YPABHEHUN U
CUCTEM YPaBHEHHUIA.

IIpuMmensiTs nudpoBbIe pecypcesbl s TIOCTPOCHUS
rpaguKoB QyHKITUH

[ToBTOpeHue u 0600I1IeHNE

[ToBTOpEHUE
OCHOBHBIX ITOHSITHH U
METOOB KYpPCOB 7 1 8
KJ1accoB, 0000111eHHE
3HAHUM

Bp10upaTh, NPUMEHATH, OEHUBATH CIIOCO0bI CPAaBHEHUS
YyHcesl, BEBIYUCICHUH, TpeoOpa3oBaHil BEIpAXKEHUHN, PEIICHUS
YpPaBHCHUU.

OcyuiecTBIsITh CAMOKOHTPO0JIb BBIIIOJHAEMBIX IEUCTBUN U
CaMOIIPOBEPKY pe3yiibTaTa BHIYUCIECHUN, MPeOOpa30BaHUM,
IIOCTPOCHUM.

Pemiathb 321241 U3 peajibHON sKU3HH, IPUMEHATH
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MAaTCMAaTUYICCKUC 3HAHUS AJId PCHICHUA 3a/1ad U3 JPYIrux
IPEIMETOB.

Pemath TeKCTOBBIE 32/1a41, CPABHUBATH, BLIOMPAThH
CIoco0bI PEIICHUS 3a1a4u

OBILEE KOJIMYECTBO
YACOB TIO TTIPOTPAMME

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

Ywnca 1 BBIYMCICHUS. 9 Panmonanehbie ynciia, | PasBuBarh mpeacTaBjeHHMsl O YMCIAX: OT MHOXKECTBA

JlelicTBUTENIbHBIC YKCIa UppaloOHAIIbHBIC HATypaJIbHBIX YHCEJI 10 MHOYKECTBA JICICTBUTEIBLHBIX YHCEIL.
YyHciia, KOHCYHBIC U O3HAKOMUTBHCS C BO3MOXKHOCTBIO MPEICTABICHUS
OECKOHEUYHBIC JIEHCTBUTEIILHOIO YHMCJIa KaK OSCKOHEYHOM JIECATHYHOMN
JECATUYHBIC IPOOH. JpoOH, MPUMEHSITh JCCATUYHbBIC TPUOKCHUS
MHOX€ECTBO PAlMOHAIBHBIX U UPPALUOHAIBHBIX YHCEN.
JIENCTBUTEILHBIX HN300paxars NEHCTBUTEIIBHBIE YUCIIA TOYKAMU
YHUCET; KOOPAWHATHOM MPSMOI.
JICCTBUTEIIbHBIC 3anucebiBaTh, CPABHUBATH M YIIOPSAA0YNBAThH
Yyuclia Kak JICHCTBUTEIILHBIC YKCIIA.
OeCKOHEUHEIC BbInoHATH, cOYeTast yCTHhIE U MUCbMEHHBIE TPUEMBI,
JIECATUYIHBIC TPOOH. apupMeTuyecKue IelCTBUS C PAMOHAIBHBIMU YUCIIAMU;
B3anMHO oqHO3HAUYHOE | HAXOAMTb 3HAUYCHUS CTECICHEM C I[EIbIMHU MOKa3aTeIsIMU U
COOTBETCTBUE MEKITY KOPHEW; BBIYUCJIATH 3HAUCHUS YUCIOBBIX BBIPAKEHUM.
MHO>KECTBOM IHonyuuts npeacraBjieHue O 3HAUMMOCTH
JIEHCTBUTEIIHLHBIX JIEUCTBUTEJILHBIX YUCEN B MPAKTUYECKON JEITEIbHOCTH
YHCEI U MHOXKECTBOM YyeJI0BEKa.
TOYEK KOOPAUHATHOU AHAJIM3UPOBATH U A€JIaTh BbIBOAbI O TOYHOCTH
MPSMOI. MPUOIMKEHUS IEUCTBUTEIHLHOTO YUCIIA MPU PEIICHUN
CpaBHeHue 3a71a4.
JENUCTBUTENILHBIX uncel, | OKPYIrasTh JeHCTBUTEIbHBIC YHCIIA, BHIIOJHATH
apruMeTHIECKHE NMPUKHUIAKY pE3ybTaTa BEIYMUCICHUM, OLEHKY 3HAYCHUMN
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JNEUCTBUA

C ACHCTBUTEIbHBIMU
YU CIIaMU.
[Tpubnmxénnoe
3HAYCHUE BEITMYUHBI,
TOYHOCTh
PUOJIMKEHHUS.
OkpyrieHue yuces.
[Ipukuka u oreHka
pE3yIbTAaTOB
BBIUMCIICHU I

YU CJIOBBIX BBIpa)KeHHﬁ.
3HAKOMUTBLCS C I/ICTOpHeﬁ Pa3BUTHA MATCMATUKHU

YpaBHEHMS U HEPABEHCTBA.
YpaBHEHUS C OJTHOU
[IEpPEMEHHOMN

14

JIuHelHOe ypaBHEHHE.
Pemenne ypaBHenui,
CBOZSLIUXCS

K JINHEWHBIM.
KBanparnoe
ypaBHeHue. Pemenne
YpPaBHEHUH,
CBOJAILIUXCS

K KBaJIPAaTHBIM.
bukBanpartHsie
YPaBHEHHUS.

[Ipumeps! pemieHus
YPaBHEHHUU TPEThEN

Y YETBEPTOU CTEIICHEN

OcBauBartb, 3alI0MUHATH M IPUMEHSATH rpauyecKue
MeTOAbI IIPU PELIEHUN YPAaBHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBarhb Lienbie U JpOOHBIE YPABHEHUS.

PemiaTe iMHelHbIC M KBA/IPATHbIC YPABHEHMS,
ypaBHEHUs1, CBOJSLINECS K HUM, IIPOCTeHne ApoOHO-
palMOHAIbHBIE YPABHEHUS.

IIpeanararb BO3MOXKHBIE CITIOCOOBI pEIIEHUSI TEKCTOBBIX
3a71a4, 00CYKIAaTh X U pPelIaTh TEKCTOBbIE 33/1a41
pa3HBIMU CIIOCOOaMMU.

3HAKOMHTBHCH C HCTOPHMEH Pa3BUTHS MAaTEMAaTUKH
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paznoxKeHueM
Ha MHOKUTEJIN.
Pemenue nqpobHO-
panoHaIbHBIX
YpaBHCHUM.

Pemenne TekcToBBIX
3aJ1a4y aredpanyeckum
METOJIOM

YpaBHEHUSI U HEPABEHCTBRA.
CucreMbl ypaBHEHUN

14

VYpaBHEHUE C IByMsI
IIEPEMEHHBIMU U €T0
rpaduxk.

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

13 KOTOPBIX JINHENHOE,
a Ipyroe — BTOpou
CTEIICHHU.
['paduueckas
UHTEpIIpETaLUs
CUCTEMBI YpaBHEHUN

C IByMsI ITIEPEMEHHBIMH.
Pemenne TekcToBBIX

OcBauBaTh U MPUMEHSTH IPUEMBI PEIICHUS] CUCTEMBI
JBYX JJMHEHHBIX YPaBHEHUM C TBYMS IEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHHUH, B KOTOPBHIX OJTHO YPAaBHEHUE HE
SABJISICTCS JIMHEWHBIM.

Hcnonb3oBaTh QYHKIIMOHATBHO-TpadUUECKHe
MIPE/ICTAaBIICHU JIJIsl pellleHUs1 M UCCJIeJOBAHUS YPABHEHUI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32124, pelIaTh UX
areOpanyecKuM CrmocoOOM: MePexXoauTh OT CIIOBECHOM
(GOpPMYIMPOBKH YCIOBHS 33aJ]a4Ml K aIre0pandeckoi Moen
IIyTEM COCTAaBJICHUs CUCTEMBI YPAaBHEHUN; peliaTh
COCTaBJIEHHYIO CUCTEMY YPAaBHEHUI1; HHTEPNPETHPOBATH
pe3yJibTar.

3HAKOMUTBHCHA C UCTOPHEH PAa3BUTHUS MATEMATUKHU

62




®enepanbHas pabouas mporpamma | MatemaTuka. 5—9 kimaccel (0a30Bblid YPOBEHB)

3a/1au anreOpanyecKkum
Cocooom

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossie Yurarb, 3aNIMCbIBATh, IOHUMATh, HHTEPIIPETHPOBATH
HepaBencrsa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoinosnHsaTh npeoOpa3zoBaHusl HEPABEHCTB, HCNOJIb30BATh
JIuuenHble JUTsl peoOpa30BaHMs CBOMCTBA YMCIOBBIX HEPABEHCTB.
HEPaBEHCTBA PacnioznaBaTh JIMHEWHBIE U KBAIPATHBIE HEPABEHCTBA.
C OJTHOM IEPEMEHHOU Pemiarb nMHENHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U UX PEILICHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIFOYAIOIINX
CucreMbl TMHEMHBIX KBaJIpaTHOE HEPABEHCTBO, U PEILATh UX; 00CYKAATh
HEPaBEHCTB C OJTHOU IIOJIYYEHHBIE PEILICHUS.
IIEPEMEHHON U UX MN300paxkare pelieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pelieHue. Ha YUCJIOBOU NPAMOM, 3aIMCHIBATH PELICHNUE C IIOMOIIBIO
KBanpatHbie CHMBOJIOB.
HEpPABEHCTBA U UX Pemiatb xBagpaTHbIe HEPABEHCTBA, UCIIOJIB3YSI
pELICHHUE. rpaduyueckue npeacTaBICHUs.
['padmueckas OcBauBaTh ¥ NPUMEHATH HEPABEHCTBA IIPU PELICHUN
MHTEPIIPETALUS pPa3IMYHBIX 33724, B TOM YUCJIE TPAKTUKO-
HEPAaBEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C ABYMS
IIEPEMEHHBIMU
OyHKIIAH 16 KBagparnunas Pacno3HaBaTh BUJIbI H3y4aeMbIX (DYHKIINA;

byukug, e€ rpadux u
cBoiictBa. [lapaboua,
KOOPJIMHATHI BEPIIHHBI
napaboJibl, OCh

HIIOCTPUPOBATD CXEMATHYCCKH, 00bACHSATDH
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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CUMMETPHUU N1apadoJIbI.
['paduxu hyHKIUNA:

= kx,

= kx + b,

| &=

-

%

= e 2= < = =
I |
FRaE AL

y = %%,y =+/x, y = |X| B 3aBUCHMOCTH OT 3HAYEHHUIl
K03((PULIMEHTOB; ONUCHIBATh UX CBOWCTBA.
Pacno3naBarh kBagpatnuHyro QyHKIHIO TI0 popmyre.
IIpuBoauTH NPUMEPBI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peaIbHON KU3HH, (PU3UKH, TEOMETPHHU.

BoisaBasTL 1 0000111aTH 0COOCHHOCTH Tpaduka
KBaJpaTUYHOM QyHKIMK y = ax’ + bx + c.

CTtpouthb u n300paxarh cxeMaTu4ecku rpaduku
KBaJIpaTUYHBIX (QYHKIUN, 3aIaHHBIX (POpMYyJilaMu BHIA
y=ax>,y =ax* + g,y = alx + p)>,y = ax* + bx + c.
AHAJIN3UPOBATH U MPUMEHSATH CBOMCTBA N3YICHHBIX
GYHKIUN 711 X TIOCTPOCHUS, B TOM YHCJIE C TIOMOIIIBIO

1U(pPOBBIX PECYPCOB

YuciioBble
OCJIEIOBATEIbHOCTH

15

[ToHsiTHE YncnoBOU
MOCJIeI0BATEIbHOCTH.
3amanue
MOCJIeI0BATEIbHOCTH
PEKYPPEHTHOMN
bopmynoi u
dbopMyoit n-ro uneHa.
Apudmernueckas u
reoMeTpUYecKast
IIPOTPECCHUMU.
@opMyIIbl n-TO YJICHA
apruMETHIECKON 1
reOMETPUYECKON

OcBanBaTh U NPUMEHATH UHJCKCHbIE 0003HAUYCHHUS,
CTPOUTH peyeBble BHICKA3bIBAHMSA C HCIIOJIb30BAHUEM
TEPMHUHOJIOTUH, CBI3aHHOU C MOHITHEM
MOCTIeI0BATEIHPHOCTH.

AHaIU3UPOBATH GOPMYITY 7-TO WIECHA
MOCTIeI0BATEIbHOCTH WU PEKYPPEHTHYIO (popmyTy

U BBIYHUCJSATD YJICHBI TIOCIEI0BATEIbHOCTEN, 3aJaHHbBIX
TUMH POPMYITaAMHU.

YcTaHaBIuBaTh 3aKOHOMEPHOCTb B IOCTPOCHUU
MOCJIEI0BATENbHOCTH, €CJIM BBITUCAHBI IIEPBbIE HECKOJIBKO
€€ YJIICHOB.

Pacno3HaBaTh apupMETUUECKYIO U T€OMETPUUECKYIO
IPOTPECCUH MPH Pa3HBIX CIIOCO0AX 3aaHMsL.
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MPOTPECCU, CYMMBI
MIEPBBIX 1 YJICHOB.
N3o0pakeHne 4jIeHOB
aprupMETHIECKON 1
F€OMETPUYECKOU
MIPOrPECCUN TOUYKAMU
Ha KOOpJAMHATHOMN
IIJIOCKOCTH.
JIuHenHbIN 1
AKCIOHEHIIUATbHBIN
pOCT.

Ci10:kHBIE IPOLIEHTHI

Pemarp 3a1auu ¢ ucnonb3oBaHueM (HOpPMYIT 7-TO YJIeHA
apu(METUYECKON U TEOMETPUUYECKON MPOrPECCUI, CYMMBI
NIEPBBIX 71 YJICHOB.

N300paxath 4eHbI OCIEI0BATEIILHOCTH TOUKAMHU

Ha KOOPJIMHATHOU MJIOCKOCTH.

PaccmaTpuBaTh npuMepsbl NPoLECcCOB U SABJIEHM I

U3 pealibHOM KU3HU, WIUTIOCTPUPYIOIINE U3MEHEHNE

B apuU(PMETUYECKON IPOrpeccuu, B reOMETPUUECKON
nporpeccun; n300paxarb COOTBETCTBYIOLIUE 3aBUCUMOCTH
rpaduvecKH.

Pematsb 3aga4u, CBS3aHHBIC C YNCIOBBIMH
MOCTIEIOBATEIBHOCTSIMH, B TOM YHCIIE 33/1a4U U3 PeaTbHOMN
KU3HU C UCIIOIb30BaHNEM ITU(POBBIX TEXHOIOTHIA
(9TIEKTPOHHBIX TAOHIL, TPAdUIECKOr0 KABKYIATOpA U T.I1.).
Pemarp 3a1aun Ha CJIOYKHBIE TPOLIEHTHI, B TOM YHUCIIE
3a71aui U3 peasibHOM MPAKTUKHU (C MUCIIOJIb30BAHUEM
KaJIbKYJISITOPA).

3HAKOMHTBHCH C HCTOPHMEH Pa3BUTHS MAaTEMAaTUKH

[loBTOpeHue, 06001IEeH e,
CHUCTEMaTH3allis 3HAHUH

18

Yucaa u
BbIUMCJIeHUs (3aIHCh,
CpaBHEHUE, JICUCTBUS
C IEUCTBUTEIbHEIMU
YHCJIaMU, YHUCIIOBasI
npsiMasi; IPOLICHTHI,
OTHOIIICHMS,
MPOMNOPIINH;

OnepupoBaTh NOHATHAMM: MHOXECTBO, IIOJMHOKECTBO,
OIlEpALIY HaJ MHOXECTBAMHU; UCIIOJIb30BATh IpapuuecKoe
MPE/ICTaBIIEHNE MHOXKECTB JIJI1 OIUCAHUS PEAIbHBIX
MIPOLIECCOB U SIBJIEHUH, TP PELICHUH 3a7a4 U3 APYrux
y4€OHBIX TPEMETOB.

AKTYaJIU3UPOBATH TEPMUHOJIOTMI0 1 OCHOBHbIE
NAeHCTBHUS, CBSI3AHHBbIE ¢ YMCJIAMM: HATYPAILHOE YHCJIO,
IIPOCTOE U COCTABHOE YMCIIA, AEIMMOCTh HATypaIbHBIX
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OKpYyTJICHHE,
puOIMKEHUE,
OIICHKA; peIlIeHne
TEKCTOBBIX 3a/1a4

quces, IPU3HAKU JENUMOCTH, LEN0E YUCII0, MOYJIb YUCIIA,
OOBIKHOBEHHAs U JIECATUYHAS APOOU, CTaHIaAPTHBINA BU]T
qyucia, apupMETHIECKUN KBaJPaTHBIN KOPEHb.
BbINoJIHATH 1eiCTBUSI, CPABHUBATH U YIIOPSAA04YUBATH

apu(MeTH4eCcKuM YKCIIa, IPEICTABIATh YUCIIA HA KOOPIAUHATHON IIPSIMO,
CrIoco00M) OKPYIJIATh YHUCIA; BHINOJIHATH MPUKUAKY U OLEHKY
pe3yJbTaTa BBIYMCICHUH.
Pematp TekcTOBBIE 320291 apUPMETUUECKUM CITIOCOOOM.
Pemarp npakTuyeckue 3a1a4u, CoIEpKaIUE MPOLIEHTHI,
JI0JIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpEMSI — PACCTOSIHHUE, [IEHA — KOJIWYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsl — MPOU3BOIUTEIBHOCTD TPY/A.
Pa30upartsb peanbHbIC )KU3HEHHBIC CUTYAlUH,
(opmyTHpOBaTH HX HA SA3bIKE MATEMATUKH,
HAXOAUTH PELICHUE, IPUMEHSS MaTEMaTUYECKHU armapar,
HHTEPNPETUPOBATH PE3YNIbTAT
AJiredpaunyveckue OnepupoBath NOHATUSIMM: CTEIIEHb C LEIbIM
BBIPaKeHMs nokaszaTesieM, apu(pMeTHnyecKuil KBaIpaTHbII KOPEHbD,
(npeobOpa3oBanue MHOTOYJIeH, anredpandeckas 1poob, TOXKIECTBO.
anreOpanyecKux BbINOTHATH OCHOBHBIE JeHCTBHS: BBIIIOJIHATH PAaCUEThI
BBIPAYKEHUH, no 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 TIPOOHO-
palMOHAIbHBIX BBIPAXKEHUN, KOPHEM.

MonesmpoBaTth ¢ TOMOLIBIO (POPMYJI pEAJIBHBIE POLIECCHI
U SIBJICHUS

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

OnepupoBath noHsiTusimu: QyHKIHs, rpaduk QyHKIINH,
HYJU (YHKIMH, TIPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
MPOMEXYTKH BO3pacTaHus, yObIBaHUsI, HAUOOJbIIIEE U
HauMeHbIlIee 3HaYeHUs! PYHKIIHH.

AHaIU3MPOBATh, CPABHUBATH, 00CY:K1aTh CBOWCTBA

G yHKIM, CTPOMTH UX IpaduKH.

OnepupoBaTh NOHATHSAMM: IIPSIMasi IPOIIOPLIMOHAIIBHOCTb,
oOpaTHasi IPONOPUUOHAIBHOCTb, TUHEHHAs (DYHKLIHS,
KBajgipaTu4Has GyHKIU, mapadoia, runepoona.
Hcnonb3oBaTh rpapuMKu I ONMPEACIIEHUS] CBOWCTB,
ITPOLIECCOB M 3aBUCUMOCTEH, JIJISl PELICHUS 3a1a4 U3 IPYrux
y4eOHBIX MPEAMETOB U peabHON KU3HU; MOAEJTUPOBATH

C MOMOILBIO IPa(h)UKOB peasIbHbIE MTPOLIECCHI U SBICHMUSL.
Bripaxars ¢gopMyIaMu 3aBUCUMOCTU MEXIY BEIUYUHAMHU

OBUIEE KOJIMYECTBO
YJACOB I10 ITPOTPAMME

102
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYHEBHOI'O KYPCA
«'EOMETPHUS» B 7-9 KITACCAX

HOACHUTEJIBHASA 3AIIMCKA

['eomerpust Kak OIMH M3 OCHOBHBIX Pa3J€JIOB IIKOJbHOW MAaTEMAaTUKU, UMEHOLINN
CBOCH I1e/IbI0 O0ECIEYNTh M3YyYEHUE CBOMCTB W pa3sMepoB (PUTYp, WX OTHOLIECHUW H
B3aMMHOE PACIOJIOKEHUE, OMUPACTCS Ha JOTHYECKYI0, JI0KA3aTeIbHYI0 JIMHUIO.
[leHHOCTP W3yY€HHS TEOMETPUM Ha YpPOBHE OCHOBHOTO o0OmIero o0pa3oBaHus
3aKJII0YAeTCI B TOM, YTO OOYYAIOIIMICS YUYUTCA TPOBOJUTH JOKa3aTeIbHBIC
paccyXIeHusl, CTPOUTh JIOTUYECKHME YMOB3AKIKOUYEHHUS, JIOKAa3blBaTh HWCTUHHBIC
YTBEPXKACHUST WU CTPOUTh KOHTPIPUMEPBI K JIOKHBIM, MPOBOAUTH PACCYKIACHUS
«OT TPOTHUBHOIO», OTJIMYATh CBOWCTBA OT MPHU3HAKOB, (OPMYIMPOBATH OOpaTHBIE
YTBEPKICHUSL.

BTOpoil 1EHHOCTBIO H3Y4EHHUSI T€OMETPUH SBISIETCS HCIIOJb30BaHUE €€ Kak
WHCTPYMEHTA MpPU PEIICHUM KaK MaTEMAaTHYECKUX, TaK W MPAKTUYECKUX 3aj]ad,
BCTPEUAIOIINXCA B pealibHON >ku3HU. OOydaromuics J0HKEH HAyYUThCS OMPEICITUTh
reOMeTpUYECKyI0 (UTypy, ONMUCaTh CIOBAMM JIaHHBIA YepTEX WM PUCYHOK, HAWUTU
IUJIONIa/Ib 3€MEJIbHOIO Y4YacTKa, pacCUUTaTh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOI'O
kabens wiaum TpeOyemble pa3Mmepbl Tapaxka JUisi aBTOMOOWIIA. DTOMY COOTBETCTBYET
BTOpasi, BBIUUCIWTENIbHAS JIMHUS B W3y4eHUU reoMerpuu. Ilpm pemenun 3amau
MPAKTUYECKOTO XapakTepa 00y4arolUHCs YYUTCS CTPOUTh MATEMaTHYECKUE MOJETU
pEaTbHBIX KU3HEHHBIX CUTYAIIMi, TPOBOAUTH BHIYMCICHUS U OICHUBATh aJ€KBATHOCTh
MOJIYYEHHOTO PE3YJIbTaTa.

KpaitHe BaxHO mOAYEPKUBATH CBSI3U TEOMETPUU C APYTUMH y4e€OHBIMU
npeIMeTaMy, MOTUBUPOBATh HUCIOJIb30BaTh OINPEACIICHUS] T€OMETPUUECKUX (QUTyp U
MOHATUH, TEMOHCTPUPOBATh MPUMEHEHHUE TMONTYYEHHBIX YMEHUN B (PU3MKE U TEXHUKE.
Ot cBs3u HambOojee spko BUAHBI B Temax «Bekrope», «Tpuronomerpudaeckue
COOTHOIIEHUs», «MeTon koopaunat» u «Teopema Iludaropay.

VYueOnblii kypc «l'eoMeTpusi» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3ieiibl
comepxanus: «I eomeTpuueckue GUTyphl U UX CBOMCTBaY, «/3MepeHne reoMeTpruuecKux
BEIIMUMH», «JeKapTOBBI KOOPAWMHATHI Ha TUIOCKOCTW», «BeKTopbl», «JIBHkeHHS
miockoctny, «IIpeoOpazoBanus mog00us».

OOmiee 4YuCIO YacoB, PEKOMEHJOBAHHBIX JJII HM3Y4YEHUS Y4eOHOro Kypca
«I'eometrpusi», — 204 yaca: B 7 kiacce — 68 yacoB (2 vaca B Helel0), B § Kiacce —
68 yacoB (2 Jaca B HeZeNn0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIIO).
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COILEPKAHUE OBYUEHUSA
7 KJIIACC

HavanpHble noHaTHsA reomerpun. Touka, npsimast, OTpe3oK, Jiyd. Yroi. Buasl yrios.
BeprukaneHble W CMeXHbIE Yribl. buccektpuca yrna. JlomaHas, MHOTOYTOJbHUK.
[lapayienbHOCTh ¥ NEPIEHAUKYISAPHOCTD IPSAMBIX.

Cummerpuunbie urypsl. OCHOBHBIE CBOWCTBA OCEBOM cuMmeTpuu. lIpumepbl
CUMMETPHUH B OKPYKAIOIIEM MHUPE.

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

PaBHOOEIpEHHBII 1 paBHOCTOPOHHUM TPEeYroiabHUKU. HepaBeHCTBO TpeyroiabHUKA.

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

CpolicTBa M NpHU3HAKKW NapaUienbHBIX NpsAMbIX. CyMMma YIVIOB TpeyroJibHHUKA.
BuenrHue yrisl TpeyrojJpHHKA.

[IpsmoyroybHbId  TpeyronbHUK.  CBOHCTBO ~ MEAHMAaHbBl  IPSIMOYTOJIBHOTO
TPEYroJIbHUKA, IPOBENEHHOM K rumoreHyse. [Ipu3Haku paBeHCTBAa NIPSIMOYTOJIBHBIX
TPEYTOIBHUKOB. [ IpsAMOYrOapHBIN TpeyronbHUK ¢ yriaoM B 30°.

HepaBencTBa B reoMerpun: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 O0JIbILIeM yriie U 00JIbIIeH CTOpOHE TpeyroyibHUKA. [lepnenaukysip
Y HAaKJIOHHAs.

I'eomeTprueckoe MecTo ToUEK. brccekTpuca yria U CepeIuHHBIA EPIEHANKYISAP
K OTPE3KYy KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M KpPYT, XOpJa U JUaMeTp, UX CBOMCTBAa. B3anMHOe pacnosioxkeHue
OKpykHOCcTH M npsMon. KacarenpHasg M cekymas K OKpPYKHOCTH. OKpyKHOCTB,
BIIMCaHHAas B yroJjl. BnucanHast ¥ onycaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIIACC

YeroipéxyronpHuku. llapamienorpamMm, €ro npu3HaKd M CBOWCTBA. YacTHbIE
cllydau MapaijiesiorpaMMoB (PSIMOYTOJIbHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpanenusi, paBHOOOKast Tpamnenus, e€ cBoiicTBa U npu3Haku. [IpamoyronapHas Tpanemus.

Meron yaBoenust Mmeauansl. LlenTpanbHas cummerpusi. Teopema @aneca u Teopema
O MPONOPLHUOHAIBHBIX OTPE3KaX.

CpenHue MMHAM TPEYroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHuKa.

[Tomobue TpeyrosbHUKOB, Kodhduiument mnomodus. [lpusHaku nogoOus
TpeyrojJbHUKOB. [IpruMeHenre nogo0Ous npu peleHny MPaKTUYECKUX 3a1ad.

CpoiictBa momaaet reomerpuueckux ¢Guryp. Dopmynsl ans  muomanu
TpeyrojibHUKA, MapajienorpamMmma, pomOa u Tpaneuun. OTHOILIEHUE TUIOMIAEH
oA00HBIX QUryp.

Brruncinenue 1iomanein TPEYrodbHUKOB M MHOTOYIOJBHMKOB HA KJIETYATOU
Oymare.
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Teopema Iludaropa. Ilpumenenue Teopembl I[ludaropa mnpu pemreHun
MPAKTUYECKUX 3a1a4.

CuHyc, KOCHMHYC, TaHT€HC OCTpPOro yIjia MpsMOYTOJbHOIO TPEYrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXAECTBO. TpUroHOMETpuYecKue (PYHKIHUU YIIIOB
B 30°,45° u 60°.

BrincanHble M LIEHTpalbHBIE YTIIbI, YIOJ MEXKAY KacaTelbHOWM W XOpIOW. Y IJIb
MEXY XOpAaMH U CEKYIIMMU. BriMCaHHbIE U ONMCAaHHbBIC YETHIPEXYTOJIbHUKU. B3anmMHoe
pacnojio)keHue ABYyX OkpyxkHocTeil. Kacanue okpyxnocreid. OOmue kacareiabHble K

JBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, Tanresc yriaos ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOX1eCTBO. DOPMYIIBI IPUBEICHHUS.

Pemenne TtpeyronpHHKOB. TeopemMa KOCHHYCOB M TE€OpeMa CHUHYCOB. Perienue
MPAKTUYECKUX 33/a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMbBI CUHYCOB.

IIpeobpazoBanue nogobus. IlogoOre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IPOM3BEACHUM OTPE3KOB XOPHA, TEOPEMBI O NMPOU3BENECHHH OTPE3KOB
CEKYILHX, TEOpEMA O KBaJpaTe KacaTeJIbHOM.

Bekrop, nnuHa (MOaynb) BEKTOpa, COHAMPABIEHHBIE BEKTOPHI, TPOTHUBOIOIOKHO
HaIIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaluy
HaJ BeKTopamu. Pa3znoxkeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunater  BekTopa.  CkalsipHOE  INPOU3BEAEHUE  BEKTOPOB, IPUMEHEHUE
JUTSL HAXOXKJICHUSI ITTUH U YTJIOB.

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

IIpaBuibHBIE MHOTOYTOJIBHUKH. J{JIMHA OKPYXKHOCTH. I'pagycHas u paguaHHas Mepa
yIJla, BBIYMCIIEHUE JUIMH AYT OKpyKHOcTeu. [lnomane kpyra, cekropa, cermeHra.

JIBMKEHHsI IUIOCKOCTM W BHYTPEHHHE CUMMETpUM (Uryp (31€MEHTapHbIE
npeactaieHus). [lapannensusiii nepenoc. [ToBopor.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIE pe3yJabTAaThl OCBOCHHS IMPOTPaMMBI Y4eOHOTO Kypca K KOHITY
oOydeHus B 7 KJjacce:

Pacnio3naBath u3ydeHHBIE T€OMETPHYECKHUE (UTYpBI, OMPECNIsITh UX B3aUMHOE
pacnoyioxeHue, u300pakaTb TreoMeTpuyeckue (Uryphl, BBITIOJHATH  UYEPTEKHU
[0 YCJOBHUIO 3ajaud. M3MmepsATs JMHEWHbIE U YIJIOBbIE BEJIMYWHBI. Pemars 3amauun
Ha BBIYMCJICHUE JIJTMH OTPE3KOB U BEJIMYMH YTJIOB.

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

[Tonp30BaThCs MpU3HAKAMU PAaBEHCTBA TPEYTOJIBHUKOB, UCIIOIb30BaTh IIPU3HAKHU U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a]1a4.

[IpoBOIUTE JIOTMYECKUE PACCYXKIACHUS C HCIOJB30BAHUEM TE€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThCsi MpU3HAKAMU  PABEHCTBA  MPSAMOYTOJbHBIX  TPEYrOJIbHUKOB,
CBOMCTBOM MEJMaHbl, MPOBEAEHHONW K THIIOTEHY3€ IPSAMOYIOJBHOIO TPEYrOJIbHUKA,
B PELICHUHU F€OMETPUUYECKUX 3a1a4.

OnpenensTe MapajuICIbHOCTh MPSMBIX C TMOMOIIBIO YIJIOB, KOTOpbIe 00pa3yer
C HUMHU cekymas. OnpenensTh NapauIeNbHOCTh MPSMBIX C TOMOIIBIO PaBEHCTBA
paCCTOAHUN OT TOYEK OAHOM MPSIMOU IO TOYEK APYTrOU MPSIMOM.

Pemrars 3amaun Ha kieryaroi Oymare.

[IpoBOIUTH BBIUMCICHUS M HAXOJUTh YMCIOBbIE M OyKBEHHBIE 3HAUEHHS YTJIOB
B TEOMETPUYECKHUX 3a/1adyax C HCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB M
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX TMPH TEPECCUCHUU JBYX
MapajyIeIbHbBIX NPSIMBIX CEKYIICH. Pelars npakTHYeCKue 3a/1a4i Ha HAXO0XKJCHHUE YIJIOB.

Bnagerp mNOHSTHEM TEOMETPUYECKOTO MECTa TOYEK. YMETh OINPEAEsTh
OMCCEKTPHUCY YIJia U CEPEIMHHBIN MEPIEHIUKYISP K OTPE3KY KaK TEOMETPUUECKUE MECTA
TOYEK.

@opmMynupoBaTh OIPEACIICHUS OKPYKHOCTM M Kpyra, XOpAbl MU JHaMeTpa
OKPY>KHOCTH, TIIOJIb30BATbCS KX CBOWCTBAMHU. YMETh IIPUMEHATh OTH CBOMCTBA
MIpY PEUICHHUH 33/1a4.

BrnaneTts noHsATHEM OMMMCAHHON OKOJIO TPEYT OJbHUKA OKPYKHOCTH, YMETh HAXOJUTh
e¢ ueHtp. I[lomp3oBaThcsi pakTaMu O TOM, YTO OHUCCEKTPUCHI YIJIOB TPEYroJbHUKA
MEPECEKAIOTCS B OTHOM TOYKE, U O TOM, UTO CEPEIUHHBIE MEPIEHAUKYIAPbI K CTOPOHAM
TPEYTrOJIbHUKA MIEPECEKAKOTCS B OJHOM TOYKE.

Bnagerp mnoHsTHEM KacaTelbHOM K OKPYKHOCTH, TOJIb30BaTbCSI TEOPEMOU
0 NEPHEHIUKYIISIPHOCTH KacaTeIbHOU U painyca, TPOBEAEHHOTO K TOUKE KACAHUS.

[Tonp30BaThCsl MPOCTEUIIMMHU T€OMETPUUYECKMMHU HEPABEHCTBAMM, IMOHUMATh HX
MPaKTUYECKUNA CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUUYECKHE ITOCTPOCHUS C MOMOIIBIO IUPKYJIA U
JIMHEWKU.

[IpenMeTHbIe pE3ynbTaThl OCBOEHHUS MPOTPAaMMBI Y4eOHOTO Kypca K KOHILY
oOyueHus B 8 Kkiacce:

Pacnio3snaBath OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, UX JJIEMEHTBI, MTOJIb30BATHCS
UX CBOMCTBAMHU IIPH PELICHUN T€OMETPUUYECKUX 3a/aY.

[IpuMeHsTh CBOMCTBA TOYKM MEpeceueHus MEAMaH TPeyrojbHUKa (LEHTpa Macc)
B PEIICHUU 3a/1a4.

Brnaners moHATHEM CpeqHEN JMHUM TPEYrOJbHHUKA M TPAINCLMH, NMPUMEHATh HUX
CBOMCTBA IIpU pelIeHUU reoMerpuueckux 3anad. [lomp3oBatbesa teopemont Paneca
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U TEOpPEeMOM O TMPOMOPLHUOHAIBHBIX OTpE3KaxX, NPUMEHSATh UX I pPeleHUs
MPaKTHYECKUX 3a]1a4.

[IpuMeHsATh TpHU3HAKU TMOJO00US TPEYTOJLHUKOB B PEHICHUM T'E€OMETPUUYECKUX
3ajad4.

[Tons3oBatbesi  TeopeMoit Iludaropa myist  pemieHuss TEOMETPUUECKUX U
npakTUUecKux 3agad. CTpouTh MaTeMaTHYECKYI0 MOJIeNIb B TMPAKTUYECKUX 3ajaadax,
CaMOCTOSITEIBHO JI€JIaTh YEPTEXK U HAXOJIUTh COOTBETCTBYIOIINE JJIUHBI.

Bnaners NoHATUSMU CHHYCA, KOCHHYCA U TAHT€HCA OCTPOrO YIiia MpsiMOYrOJIbHOTO
TpeyroiabHuKa. [10J1630BaThCsl STUMH MOHITUSMH JIJIs1 PEIICHUS MPAKTUYECKUX 3a]1ay.

Beraucnsats  (pa3nmuuHbIMU - cOcO0aMu) TUTOMIAAbh TPEYroJbHUKA | TUIOMIAIH
MHOTOYTOJIbHBIX (pUryp (MOJB3YSACh, TNIe HEOOXOAUMO, KAIbKYIATOpOM). [IpumeHsTh
MOJIYYCHHbIE YMEHHS B IPAKTUUYECKUX 3a7adax.

Bragers NOHATHAMM BIMCAHHOTO M LEHTPAJIBLHOIO YIJIa, UCIOJIb30BaTh TEOPEMBI
O BIHMCAHHBIX yriax, yriiax Mexay XopJaMu (CeKyIIMMU) U yriie MexIy KacaTelbHOU 1
XOp0H TIPH PEIICHUHN T€OMETPUUECKUX 3a/1a4.

Brnanerp mMOHATHEM ONMCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHSITh CBOMCTBA
OMKUCAHHOTO YETHIPEXYTOJILHUKA MPU PEIICHUU 3a]1a4.

[IpuMeHsTh MOTyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJICIIN
U1 3aJad  pealbHOM JKU3HU M NPOBOJUTH COOTBETCTBYIOIIUE BBIYMCIICHUS
C TpUMEHEHHWEM TMOoJM00usI W TPUTOHOMETpUM (TOJB3YSCh, TJ€ HEOOXOIUMO,
KaJIbKYJISATOPOM).

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUS MPOrpPaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 9 Kiacce:

3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMH OCTPBIX YIJOB, HAXOAUTh C UX MOMOIIBIO
pa3M4YHbIE 3JIEMEHTHI IMPSMOYTOJIBHOTO TPEYTrOJIbHUKA («PELIEHUE MPSAMOYIOJIbHBIX
TPEYroiabHUKOBY). HaxomuTs (C MOMONIBIO KaldbKYJISITOpA) JJIMHBI W YIJIBI
JUTS HETAOJMYHBIX 3HAUCHUH.

[Tonmp30BaThcst  (opMynaMu TPHUBENECHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM  JJII HAXOXKJEHUS COOTHOIIEHHH MEXAY TPUTOHOMETPUUYECKUMHU
BEIIMYMHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB [UIsl HaXOXKIEHUS pPa3IUYHbIX
AJIIEMEHTOB TPEYroJIbHUKA («PEUIEHUE TPEYTOJbHUKOBY), IPUMEHSITh UX MPU PEIICHUH
TEOMETPUYECKHUX 3a/a4.

Brnagets noHsTHSMH TNpeoOpa3oBaHUs MOAOOUS, COOTBETCTBEHHBIX 3JEMEHTOB
nonooHbIx (uryp. Iloas3oBarbest cBOMCTBaMU MOJ00MSI TPOU3BOJIBHBIX (DUTYDP, YMEThH
BBIUKCIISITH AJIMHBI M HAXOAUTD YTJIbl y TOJOOHBIX (puryp. [IpumeHsThs cBoiicTBa mogo0us
B IMPaKTUYECKUX 3aJadyax. YMETb MPUBOJUTH TPUMEPHl MOAOOHBIX  (UTYp
B OKPYXAIOILLEM MHPE.

ITonp30BaThCs TEOpEMaMHM O IPOU3BEACHHHM OTPE3KOB XOpA, O IPOU3BEIACHHU
OTPE3KOB CEKYIIHX, O KBAAPATE KacaTelIbHOM.
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[Tonb30BaThCsl BEKTOpAMU, MOHUMATh WX T€OMETPUUECKUN U (PU3UUYECKHUI CMBICI,
OPUMEHATh HMX B PELUICHUM TE€OMETpPUYECKUX U (u3nueckux 3anad. [lpumeHaTh
CKaJIIPHOE MPOM3BEICHNE BEKTOPOB JJIsI HAXOXKICHUS JJIMH U YTJIOB.

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

Brnagers moHATHSAMH TPaBUIBHOT'O MHOTOYTOJBHUKA, TTMHBI OKPYKHOCTH, JUTAHBI
JyTH OKPY>KHOCTH U PaTUaHHON MEpbl yria, YMETh BBIYUCIATH IUJIONIAJb Kpyra U €ro
yacted. [IpuMeHsATh moyyeHHbIe YMEHUS B MPAKTUUYECKHUX 3ajauax.

Haxoaute ocu (Wi 1IeHTPBI) CUMMETPUH (PUTYp, TPUMEHSThH IBH)KCHUS TNIOCKOCTH
B IIPOCTENIIUX CIIyYasiX.

[IpuMeHsTh MOoTy4YeHHbIEC 3HAHUS HA MPAKTHKE — CTPOUTh MAaTEMATUYECKUE MOJIENU
JUIsL  3a7ad  peajbHOW JKU3HM M MPOBOAMTH COOTBETCTBYIOLIME BBIYMCIICHUS
C TpPUMEHEHUEM IMOA00US U TPUTOHOMETPUUECKUX (YHKIUNA (MONb3YyACh, Tlie
HE0OXO0IUMO, KAJIbKYJIITOPOM ).
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC

HaumenoBanue paznena |KonmnuecTBo OcHoBHOE OcHOBHBIE BUJIBI JEATETLHOCTH 00yUYarOIIUXCs

(Tembl) Kypca 4acoB COZICpKaHUE
[Ipocrenmme 14 [Ipocrenmme DopMyJIMPOBATH OCHOBHBIC IIOHATHUSA U OIPEIICIICHUS.
TEOMETPUIECKHE (DPUTYPHI U r€OMETPUYECKUE Pacno3naBaTh U3ydeHHBIE TEOMETPUIECKUE (DUTYPBI,
UX CBOMCTBA. M3MepeHue OOBEKTHI. onpeaeJsTh UX B3aUMHOE PaCIlOI0KEHUE, BHINOJIHATH
FeOMETPUYECKUX BEITUYUH MHOroyroJypHHUK, YepTEXK 110 YCIOBUIO 3a1a4U.
JIOMaHasl. IIpoBoauTh NPOCTENIIINE TOCTPOEHHUS C TTOMOIIBIO LIUPKYJIS

CMexHbIE U
BEPTUKAJILHBIC YTIIHI.
Pabora

C MPOCTEUILIUMU
JepTeKaMu.
N3Mepenne mmHENHBIX
Y YIJIOBBIX BEJIMYMH,
BBIYHCIIEHUE OTPE3KOB
U yIJIOB

Y JIMHEUKU.

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

Onpenensith «Ha rias» pasMepbl pealibHbIX 00BEKTOB,
NPOBOAUTH IPYOYIO OLIEHKY UX pPa3MEpOB.

Pemarsp 3a1a4n Ha BBIYKCIIEHUE JUIMH OTPE3KOB U BEJIMYUH
YTJIOB.

Pemiarhb 3a1aun Ha B3aMMHOE PACIIOI0KEHUE
reoMeTpUYEeCcKuX QUryp.

IIpoBoauTh KIacCUPHUKAIUIO YTIIOB, BLIYUCIATH
JMHENHBIE U YTIIOBbIE BEIMYMHBI, POBOAUTH
HE00X0AMMBbIE JI0Ka3aTeIbHbIE 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
MIpPEICTaBIICHUS

0 paBHBIX (puUrypax.
Tpu npusHaka
paBEeHCTBA

TPEYT OJIBHHUKOB.
[Ipu3Haku paBeHCTBa
IPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB.
CBOICTBO MeIMaHbI
IPSIMOYTOJIEHOT O
TPEYTOJIbHHKA,
MIPOBEIEHHON

K TUIIOTEHY3E.
PaBHOOEeApeHHbIC U
PaBHOCTOPOHHHE
TPEYT OJbHUKH.
IIpu3Hakuy u cBOMCTBA
PaBHOOEAPEHHOTO
TpPEYroJIbHUKA.
Hepasencrsa

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

BoiBoauTh criefcTBUS (PAaBEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJLHUKOB.
®opMyJIUPOBATH ONPEICIICHUS: OCTPOYTOJILHOTO,
TYIOYTOJIbHOTO, IPSIMOYT OJIBHOT0, PAaBHOOCAPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeUaHbl TPEYrOJIbHUKA; CEPEIMHHOTO MePIEHANKYIISIpa
OTpe3Ka; ePUMETpa TPEYroJbHUKA.

D opMyJIHPOBATH CBOWCTBA U IMMPU3HAKU PAaBHOOCIPEHHOT'O
TPEYroJIbHHUKA.

CTpouTh 4epTEkKH, pemiaTh 3a1a4M C TTOMOIIIBIO
HAXO0XICHUS PAaBHBIX TPEYTOJHLHUKOB.

IIpumMeHATHL TPU3HAKYU PABEHCTBA TIPSIMOYTOJILHBIX
TPEYrOJIHLHUKOB B 3a/1a4ax.

Hcnoab3oBaTh udPOBHIC PECYPCHI AJIS1 HCCJIeI0BAHUS
CBOMCTB H3y4aeMbIX puryp.

3HAKOMHMTBHCA ¢ UCTOPHEH Pa3BUTHS TCOMETPUH

75




®enepanbHas pabouas mporpamma | MatemaTuka. 5—9 kimaccel (0a30Bblid YPOBEHB)

[lapaienbHbIe IPSMBIE, 14 [lapannenbHbie ®opMyJIMPOBATH NOHATHE ITAPATIIEIBHBIX MPSMBIX,
CymMMa YIJIOB TPEYIrOJIbHUKA MPSIMBIE, UX CBOMCTBA. | HAXOAUTH IPAKTUYECKUE ITPUMEDPBI.
Hakpecr nexamue, N3yuaTs cBOMCTBA YIII0B, 00pa30BaHHBIX MPH MEPECEUCHUN
COOTBETCTBEHHBIE U napajielbHbIX TpsAMBIX cexkyuien. IIpoBoauTs
OJHOCTOPOHHME YIJIbl, | JA0Ka3aTeJbCTBA NAPALICIBHOCTU IBYX MPSIMBIX C IIOMOLIBIO
oOpa3oBaHHbIE YIJI0B, 00pa30BaHHBIX MPHU MEPECEUEHUHU ITUX MPSMBIX
IIPY MIEPECCUECHUHN TPEThEU MPAMOM.
napajuIeIbHbIX BpI4uCASTH CyMMY YIJI0B TPEYTOJIbBHUKA U MHOTOYTOJIbHHKA.
IPSIMBIX CEKYIIIEH). Haxoautsb yncioBbie 1 OyKBEHHbIC 3HAUCHUSI YTIIOB
IIpu3Hax B F€OMETPUUECKUX 33/1a4aX C UCIIOIb30BAHUEM TEOPEM
[apajuIeIbHOCTH O CYMME€ YI'JIOB TPEYI'OJIbHUKA 1 MHOTOYT OJIbHHKA.
MPSAMBIX YEPE3 3HAKOMHTBHCH € HCTOPHEH PAa3BUTHS T€OMETPUH
PaBEHCTBO PACCTOSTHUMI
OT TOYEK OJHOMU
MPSAMOM O BTOPOU
MIPSIMOM.
CymmMma yrios
TPEYT OJIbHUKA.
BHemnue yrist
TPEYrOJIbHUKA
OKpYy>XKHOCTb U KpYT. 14 OKpyXHOCTB, XopHa u | DOpMyJTHPOBATH ONpelesIeHHsl. OKPYKHOCTH, XOPbL,
['eomeTpruueckue IUaMETp UX CBOMCTBA. | JUaMETpa U KacaTelbHOU K OKpyKHOCTH. M3y4aTh ux
[IOCTPOCHHUS KacarenpHas CBOMCTBA, IIPU3HAKU, CTPOUTH YEPTEKH.
K OKPYKHOCTH. HccaenoBars, B TOM 4KUCIIE HCIOJAB3YH HU(PPOBLIE
OKpy»XHOCTB, pecypcehl: OKPYKHOCTb, BIIMCAHHYIO B YIOJI; LIEHTP

BIIMCaHHAs B YI'OJI.

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

B 3a/1a4ax.
buccekrpuca u
CEpEIMHHBIN
MIePIEHIUKYJIISP
KaK TEOMETPUYECKHUE
MECTa TOYEK.
OKpyXHOCTB,
OMMCAaHHAsA OKOJIO
TPEYrOJIbHUKA.
OKpyXHOCTB,
BIMICAHHAS

B TPEYT OJIbHUK.
IIpocrenimme
3a/1auu

Ha MOCTPOCHHE

KacaTeIbHBIX.
HUcnoab3zoBarb Metoa ['MT 1151 1okazaresbCcTBa TEOPEM

0 MepeceueHUH OMCCEKTPHUC YTIJIOB TPEYTOJbHHUKA U
CEepPEIMHHBIX MEPIEHAUKYIISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoupo I'MT.

OnBJaaeBaTh NOHATHSMH BIIMCAHHON M ONMCAHHOMN
OKPYXKHOCTEU TPEYTOJIbHUKA, HAXOAUTh LIEHTPBI 3TUX
OKPYHOCTEH.

Pemats OCHOBHBIE 32/1a4M HA MMOCTPOCHME: yIJia, PABHOTO
JTAHHOMY; CEPEANHHOTO MEPIICHANKYIIAPA TAHHOTO OTPE3Ka;
IIPSAMOM, IMTPOXOASAIIEN YEPE3 JaHHYIO TOUKY U
NEPHEeHIUKYJIIPHON TaHHON NPSIMOiA; OUCCEKTPUCHI JTAHHOTO
yIJ1a; TPEYTOJIbHUKOB

10 Pa3JIMYHbIM 3JIEMEHTAaM.

3HAKOMHUTBHCS ¢ UICTOPUEH Pa3BUTHSI TEOMETPUHU

[ToBTOpeHue, o6o0IIeHNE 4 [ToBTOpEHUE N Pemiare 3a1a4M Ha NOBTOPEHUE, WILTIOCTPUPYIOLIUE CBSI3U
3HAHUU 00001IeHe OCHOBHBIX | MEXKIY Pa3IMYHBIMU YaCTSIMU Kypca
HNOHSATUNA W METOJIOB
Kypca 7 kiacca
OBLIEE 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 | M300paskaTb 1 HAXOAUThb HA YEPTEKAX
MPU3HAKU U CBOMCTBA. | YETBIPEXYTOJbHUKHU PA3HBIX BUIOB U UX JIEMEHTHI.
YacTHble cnydyaun @®opMyJIMPOBATh ONPeEAeJeHUS: TTapaUIeIorpamMma,
[apajuIeIOrpaMMOB PsIMOYTOJIbHUKA, poM0a, KBajpara, Tpamnenui, paBHOOOKOH
(IpSAMOYTOJIbHUK, Tpaneuuu, NpsMOyTroJIbHOW TParelnH.
pomMO, KBaapar), UX Jloka3pIBaTh U MCNOJIb30BATH NPU PeLICHUHU 33124
MIPU3HAKY U CBOWMCTBA. | MPU3HAKHU M CBOMCTBA: MapauiejorpaMma,
Tpanenus. IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpareuuu, paBHOOOKOH
PaBHoOOKas u Tparenuu, NpsMoyrojabHON TPaICIUN.
MPSMOYTOJIbHAS IIpuMeHATH MeTO YIBOCHUS MEIUAHBI TPEYTOJIbHUKA.
Tpareuu. Hcnoab3oBaTh 1Iu(poBLIE PECYPCHI ISl UCCIIET0BaHUS
Meron ynBoeHus CBOMCTB U3y4aeMbIX PUryp.
MEIUAHBI. 3HAKOMUTBHCH C UCTOPHEN Pa3BUTHS T€OMETPUU
LentpanbHas
CUMMETPUS

Teopema daneca u Teopema 15 Teopema daneca u ITpoBOAMTH MOCTPOEHUS C TIOMOIIBIO HIUPKYJIIA U JUHEHKHU

O MIPOTIOPITHOHATTLHBIX
OTpe3Kax, MOT00HBIC
TPEYrOJIbHUKHU

Teopema

O MPONOPLIMOHAIBHBIX
OTpe3Kax.

Cpennsis muHUs
TpEyroJibHUKA.

C UCIOIb30BaHKe TeopeMbl Dajeca U TEOPEMBI

0 MPONOPLUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPOIIOPIIMOHATBHBIN OTPE30K.

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

Lentp macc

B TPEYTOJIbHUKE.
[ToxoGHEBIE
TpeyrojpHukKu. Tpu
npuU3HaKa noaoous
TPEYT OJIbHUKOB.
[Ipumenenune
MOJ00HS

MIpY PEUICHUU
MPaKTUYECKUX 3a]1a4

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

Haxoaurtp nonobHbIe TPEYroJbHUKM HAa TOTOBBIX YEpTEkKax
C YKa3aHMEM COOTBETCTBYIOIIUX MPU3HAKOB MO00US.
Pemartp 3aga4u Ha O0JOOHBIE TPEYTOJIBHUKHU C TTIOMOILBIO
CaMOCTOSITEJILHOTO ITOCTPOEHUS YEPTEHKEN U HAXOKICHUS
OJOOHBIX TPEYrOJIbHUKOB.

IIpoBoauTh 10Ka3aTEIBCTBA C HCIIOIb30BAHUEM
IPU3HAKOB M10100MUSL.

Jloka3pIBaTh TPU MPU3HAKA 000U TPEYTOJIbHUKOB.
IIprMeHSATH [TONy4EeHHBIE 3HAHUS IPUA PELICHUN
TEOMETPUYECKUX U MTPAKTHYECKUX 3a/1a4.

3HAKOMMTBHCH C HCTOPHEH PAa3BUTHS T€OMETPUH

[Inomans. HaxoxxneHue
TUIOIIAJIEN TPEYTOJIbHUKOB
1 MHOTOYT'OJIbHBIX (DUTYD.
[Lnomaan mogoOHBIX puryp

14

CBolicTBa Iiomaaeun
r€OMETPUUYECKUX
duryp.

DopMyIbl

JUISL TIJIOLIAu
TPEYTroJIbHUKA,
napasjenorpaMmma,
Tparenuu.
Breruucienue
IUIOIIAJICH CJIOMKHBIX

duryp.

OgJ1aieBaTh NEPBUYHBIMH NpeICcTaABJIEHUAME 00 001Ieit
TEOpHUU IIomaau (Mepsl), GopMyJIMpPOBATH CBOMCTBA
TUTOINA T, BBISICHATH WX HATJISATHBIA CMBICIL.

BeiBoauTh (opMyIIBI IIJIOLIAAN TTApAJLIEIOrpaMma,
TPEYroJbHUKA, TPaneuuu u3 GOpMyIbl MO TN
NpSAMOYTOJIbHUKA (KBaapara).

BoiBoauTH (POPMYIIBI TUIOMIAINA BBITTYKIIOTO
YeThIPEXYroJbHUKA Yepe3 JUAroHald U Yroj MEeXKy HUMU.
Haxoautse mnomanu guryp, n300pakE€HHBIX Ha KJIETYaTON
Oymare, HCIOJIB30BATh pa3oreHne (PUTypbl HA YaCTH U
JOCTpanuBaHuUE.
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[Tnomanu gpuryp

Ha KJIeT4aTon Oymare.
[Inomaau momoOHBIX
duryp.

3amaun

C IPAKTUYECKUM
COJIepKaHUEM.
Pemenue 3agau

C TIOMOIIBI0 METO/1a
BCIIOMOTI'aTE€IbHOMN
ILIOIIAH

Pa30uparb npuMepbl UCIIOIb30BAHUS BCIOMOTaTEIIbHON
IJIOIIAU JJIsl PELLIEHUS TEOMETPUYECKUX 3a1a4.

HaxoauTthb momiaau noo0HIX Guryp.

BbIumcsiTh MIONMAAN pa3IuyHbIX MHOTOYTOJIBHBIX (QUTYD.
PemaTs 3a1a4u Ha JI0Ab C TPAKTUYECKUM
COZIEpKAaHUEM

Teopema [Iudaropa n
Hayvajga TPUTOHOMETPUU

10

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

B IIPSIMOYTOJILHOM
TPEYroJbHUKE.
OcHoBHOE
TPUTOHOMETPHUIECKOE
TOXKJIECTBO

JokasbiBaTh TeopeMy [ludaropa, ucnonb3oBarh €€

B IIPAKTUYECKUX BBIUUCICHUSX.

DopMyTHPOBATH OIPENEIICHNAS] TPUTOHOMETPUUECKUX
(YHKUMNA OCTPOro yria, NpOBepPSITh UX KOPPEKTHOCTD.
BbIBOIMTBH TPUTOHOMETPUYECKHE COOTHOLICHUS

B IIPSIMOYT'OJIbHOM TPEYTOJIbHUKE.

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

Hcnoab3oBaTh GpopMysbl IpUBEICHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOKAECTBO JJII HAXOKICHUS
COOTHOIIEHUM MEXIY TPUTOHOMETPUUECKUMHU (PYHKLIHUIMHU
Pa3IMYHBIX OCTPBIX YIJIOB.

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

3HAKOMMTBCH C UCTOPHEN Pa3BUTHS T€OMETPUN
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YTIIBI B OKPYKHOCTH. 13 Bnucannsie n DopMyJIHPOBATH OCHOBHBIE ONPEICIICHNUS], CBA3aHHBIC
BrincaHHbIE U ONIMCAaHHbBIE LIEHTpaJIbHBIC YIJIbI, C yIJlaMu B Kpyre (BIIMCAaHHBIA YroJl, HEHTPalIbHbIN yrodl).
YETBIPEX YT OJIbHUKHU. YroJ MEXIy HaxoauTthb BIIMCaHHBIE YIJIbl, ONAPAOIIMECS HA OAHY IYTY,
KacarenbHble KacaTeJIbHOU U BbIYMCIATH YIUIBI C IIOMOILBIO TEOPEMBI O BIIMCAHHBIX
K OKpykHOCTH. Kacanue XOpA oM. yrilax, TEOPEMBI O BIMCAHHOM YETBIPEXYT OJIbBHUKE,
OKPYXHOCTEU YTibl MeXIy TEOPEMBI O LIEHTPAIIBHOM YTJIE.

XOpZaMu 1 HccnenoBarhb, B TOM YUCIIE C TOMOIIBIO IIU(POBBIX

CEKYILLUMU. pPECYpCOB, BIIMCAHHBIE U ONUCAHHBIE YETHIPEXYTOJIbHUKH,

Brniucanuele n BBIBOJAMTH UX CBOKMCTBA U IIPU3HAKU.

OIMCaHHBIE Hcnonb30BaTh 3TH CBOMCTBA U IIPU3HAKU IIPU PELLICHUHU

YETBIPEXYT OJIbHUKH, 3a1a4

WX TIPU3HAKHU U

CBOMCTBA.

[Iprumenenue sTux

CBOMCTB

IIPU PELLICHUN

reOMETPUYECKUX

3a1ad4.

B3anmHoe

PAcCIIOJIOKEHUE 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
METOJI0B KypCcOB 7 U 8§
KJ1accoB, 0000IIIeHE
3HAHUU
OBUIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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9 KUIACC
HanmenoBanue paznena | KonuuectBo OcHoBHOE OcHOBHBIC BUJIBI JISATEIILHOCTH 00 yJarOIuXCs
(Tembl) Kypca 4acoB coJiepKaHue

Tpuronomerpus. Teopembl 16 Onpenenenne DopMyJIMPOBATH ONPeEAEJeHU TPUTOHOMETPUUECKHUX

KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIMH TYIBIX U TMPSIMBIX yIJIOB.

PelieHre TpeyroJbHUKOB ¢yukwii yriaos or 0° | BBIBOIMTE TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
10 180°. ®opmynsl (c paauycoM ONMKHCAHHOUN OKPYKHOCTH).
IPHUBEICHHS. BoeiBoauts ¢opmyJibl 1J151 BHIYUCICHUSA TU10LAEH
TeopeMa KOCHHYCOB, C UCITIOJIB30BAHHUEM TCOPEM TPUTOHOMETPHH ((bOpMy.TIa
TeopeMa CHHYCOB. IJIOIIAN TPEYTOJIbHUKA YEPE3 JIBE CTOPOHBI U YO MEXKTY
Pemenue HUMH, PopMyIia MIOMIATN YETHIPEXYTOIbLHUKA YEPE3 €ro
TPEYTrOJIbHUKOB. JUAroHajind U YIroJl MCXKIY HI/IMI/I)
[TpakTHyeckoe PemiaTh TpeyroapHUKH.
NpUMEHEHNe PemaTh npakTudeckue 3a1a4m, CBOASAIINECS
JI0Ka3aHHbIX TEOPEM K HAXOXKJICHUIO PA3JIMYHBIX JJIEMEHTOB TPEYT OJIbHUKA

[IpeobpazoBanue momo0us. 10 [TonsiTue OcBauBaTth NOHSITHE TTPeOOpPa30BaHUS TTOOOUS.

MeTpuueckue
COOTHOILICHUS
B OKPYKHOCTH

0 NMpeodpa3oBaHUM
nooowus.
COOTBETCTBEHHBIC
DJIEMEHTHI TTOT00HBIX
duryp.

Teopema

O MPOU3BEICHUU
OTPE3KOB XOP]I,
TeopemMa

HccaenoBarh OTHOLIEHUE JIUHEHHBIX 3JIEMEHTOB QUTYD
pu Mpeodpa3oBaHuu MO00US.

HaxonuTs npumepsl 000U B OKpYXKarolen
JEHUCTBUTEIBHOCTH.

BbIBOAMTH METpHUECKHE COOTHOIICHUS MEXAY OTpe3KaMu
XOP/J, CEKYIIUX U KacaTelIbHBIX C UCTIOIb30BAHUEM
BIIMCAHHBIX YIJIOB U MOJA0OHBIX TPEYTOJbHUKOB.

Pemiath reoMeTpudecKue 3a1a4u U 3a/1a4U U3 PeaTbHON
HU3HU C HCTIOJIb30BaHNEM MOTIOOHBIX TPEYTOJIbHUKOB
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O MPOU3BEICHUU
OTPE3KOB CEKYIIUX,
Teopema O KBaapare
KacaTeIbHOM.
IIpumenenue

B PCIICHUU
r€OMETPUUYECKUX
3asa4

BekTopsl

12

Omnpenenenue
BEKTOPOB, CI0KEHUE
Y BBIYUTAHHE
BEKTOPOB,
YMHOXEHHUE BEKTOPA
Ha YUCJIO.
DuU3NYECKUl U
reOMETPUYECKUI
CMBICJT BEKTOPOB.
Pasznoxenue BekTopa
10 ABYyM
HEKOJUTMHEAPHBIM
BEKTOPaM.
Koopaunatsl
BEKTOpA.

CkansipHoe
ITPOU3BECHUE
BEKTOPOB, €ro

Hcnonb30BaTh BEKTOPHI KAK HAPABICHHBIE OTPE3KH,
HCCJIeI0BATH TEOMETPUUECKUN (TIEpEeMENICHUE) U
dbusnueckuii (cusia) CMbICIBI BEKTOPOB.

3HaTh onpeaeJeHust CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHS BEKTOpPA HA YUCII0, UCCIeI0BATH
TEOMETPUYECKUN U (PU3NIECKUN CMBICIIBI ATHX OTEpPaAIIU.
PemiaTh reoMeTpuyecKue 3aa4M C UCIOJIb30BAHUEM
BEKTOPOB.

PackiiaapiBaTh BEKTOP MO ABYM HEKOJJTMHEAPHBIM
BEKTOPAM.

Hcnonb30BaTh CKaISIPHOE MTPOU3BEICHUE BEKTOPOB,
BBIBOJAMTH €0 OCHOBHBIEC CBOMCTBA.

BpruncjasTe CyMMy, pa3HOCTb U CKUTAPHOE TPOU3BEIACHUE
BEKTOPOB B KOOPJIMHATAX.

IIpyuMeHATH CKaJIsIpHOE MPOU3BEICHUE I HAXOXKICHUS
JUITMH Y yTJI0OB
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pUMEHEHUE
JUIS1 HAXOKJICHUS
JUIVH U YTJIOB.
Pemenue 3anau

C ITOMOIBIO BEKTOPOB.
IIpumeHneHne BEKTOPOB
JUISL PELLICHUS 3a/1a4
(737095

I[CKapTOBBI KOOpAHWHATHBI
Ha ITJJOCKOCTHU

JlexapToBbI
KOOPAWHATHI TOYEK
Ha IUIOCKOCTH.
YpaBHEHUE IPSIMON.
YpaBHeHne
OKPY>KHOCTH.
KoopanHnatsl Touek
IepeCceUCHUs
OKPY>KHOCTH U
MIPSIMOM.

Meron koopauHat
MIPU PELICHUN
F€OMETPUYECKHUX
3a/1a4, MPaKTUYECKUX
3a1a4

OcBauBaTthb NMOHATHE NIPSIMOYTOJIBHON CHCTEMBI
KOOpPAMHAT, I€KapTOBBIX KOOPAUHAT TOUKHU.

BbIBOAUTHL ypaBHEHUE IPSIMOM U OKPYKHOCTH. BbiaeasiTh
IIOJIHBIM KBAJpaT Il HAXOXKIAEHU LIEHTPA U paguyca
OKPY’KHOCTH 110 €€ YPaBHEHUIO.

PemaTs 3a1a4u Ha HaX0KJIEHUE TOYEK NIEPECCUEHUS
OPSIMBIX U OKPYKHOCTEN € TOMOIIBIO METOJA KOOPAWHAT.
Hcnonb30BaTh CBOWCTBA YIIIOBOTO Kod(duiimenTa mpsamMon
IIPU PELICHUH 3a]a4, AJIs1 ONPENEICHUS PACTIONIOKEHNUS
MIPSAMOM.

IIpuMeHsATh KOOPANHATHI IIPU PELLIEHUH T'€OMETPUYECKUX U
IIPAKTUYECKUX 3a7ad, JUIsl IOCTPOCHUS MaTeMaTU4ECKUX
MOJENeH pealibHbIX 3a71a4 («METOJT KOOPAUHATY).
IHonb30oBaTbest IS MIOCTPOCHUS U UCCIIEIOBAHUN

U (POBBIMH PECYPCAMH.

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

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucno w. JInuna
OKPY>KHOCTH, 1yTH
OKPY>KHOCTH.
Panuannas mepa
yria.

[Inomanp kpyra,
CEKTOpa, CErMEHTAa

D opMyJIMPOBATH OIPEICIICHUE MTPABUIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAUTH UX 3JIEMEHTHI.
I[Monb30BaThCsI NOHATUEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM
C ITOMOIIBIO MPABUIIBHBIX MHOTOYTOJIBHUKOB, ONPEAeJasTh
YHUCJIO T, JJIMHY AYTU U PAAUAHHYIO MEpY yTJia.
IMIpoBoauTes mepexoa OT paAuaHHONW MEPHI yria

K IPagyCHOM U HA00OpOT.

OmnpeaejasaTs MIOMAAL Kpyra.

BoiBoauth opmMyiibl (B IpajlyCHON U paguaHHON Mepe)
IUTSL JJTAH IYT, TUIOIIAIE CEKTOPOB U CETMEHTOB.
Boruncasite miomanau GuUryp, BKIIOYAIONIMX 3JI€MEHTHI
OKPYXHOCTH (KpyTa).

HaxoauTe momanu B 3aa4ax peaabHOU KU3HU

JIBM>KEHUS TJIOCKOCTH

ITonsaTHE O ABM>KEHUH
IJIOCKOCTH.
[TapannenpHbIN
MEPEHOC, MOBOPOT
[Ipumenenune

IIPY PELICHHUU 33/1a4

Pa30uparhb npuMepsbl, WUTIOCTPUPYIOIINE MOHITHUS
JBHKCHUSL.

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

Haxoautp LeHTpbI 1 OCH CUMMETPHil MpocTeHInX Guryp.
IIpuMeHATH NTapasuIeNIbHBIM IEPEHOC U CUMMETPHIO TIPH
PELICHNH Fre€OMETPUYECKHX 3a]1ad (pa30upaTh NpUMEpHI).
Hcnoab3oBaTh 11 IOCTPOCHUS U UCCIIEIOBAHUI

U (POBBIEC PECYPCHI

[loBTOpeHue, 00001ICHNE,
cHCTeMaTH3aIus 3HaHUU

IToBTOpEeHue
OCHOBHBIX ITOHATHI U

OnepupoBath NOHATUSAMM: QUTYpaA, TOUKA, IpAMasi, yrod,
MHOT'OYTOJIbHUK, PaBHOOEIPEHHBIA U PABHOCTOPOHHUIMA
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METOJIOB KypCcOB 7—9
KJ1accoB, 0000IIIeHE
U CUCTEeMAaTHU3alus
3HAHUM.
[Ipocrenne
r€OMETPUUYECKUE
burypsl u ux
cBorictBa. I3mepenne
r€OMETPUUECKUX
BEJINYMH.
TpeyronbHuKH.
[TapannensHbie 1
MEPIICHAUKYJISIPHbBIC
psIMbIE.
OKpyKHOCTb U KpYT.
['eomerpuueckue
MOCTPOCHUS. Y TJIbI
B OKPY>KHOCTH.
Brniucanusle n
OIMCAHHBIE
OKPYXHOCTH
MHOTOYTOJIbHUKOB.
[Ipsmas u
OKPY>KHOCTb.
YeThIpEXYrONbHUKH.
Brniucanuele

TPEYTrOJIbHUKH, IPSAMOYTOJIbHBIA TPEYTOJIbHUK, MEIUAHA,
OMCCEeKTpHCa U BHICOTA TPEYT OJIbHUKA, MapajliesIorpaMM,
pOMO, IPSAMOYTOJILHUK, KBaJIpaT, Tpamnerus; OKPy>KHOCTb,
KacaresbHas; paBEHCTBO U Toj100ue Quryp,
TPEYTOJIbHUKOB; MMapAJUICIIbHOCTh U NEPIEHIUKYISIPHOCTD
MPSIMBIX, YTOJI MEXAY NPSIMBIMU, CAMMETPHUSI OTHOCUTEIBLHO
TOYKHU U MPSAMOMN; IJINHA, PACCTOSIHUE, BEJINUYWHA YIJIa,
IJI0IA/Ib, IEPUMETD.

Hcnonb3oBaTh (pOPMYJIBbI: IEPUMETPA U TUIOMIAAN
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U TUIOILIAIA KPyTa,
00bEMa MPSIMOYTOJILHOTO TIapaslieieunea.
OnepupoBaTh NOHATUAMM: TIPSIMOYTOJIbHAS CUCTEMA
KOOPJAMHAT, BEKTOP; HCMOJIb30BATH 3TH OHATUS JJIs
IIPEACTABJICHUS JAHHBIX U PELICHHUS 3a/1a4, B TOM YHMCIIE

U3 IPYruX Y4€OHBIX MPEAMETOB.

PemiaTp 3a1a4M Ha MOBTOPEHUE OCHOBHBIX NIOHSTHH,
WJUTFOCTPALIMIO CBSI3€M MEXKY Pa3JIMYHBIMU YACTSMU Kypca.
BopiOupars MeTox Jyisl peluieHus 3a1a4Hu.

Pemiath 3aga4m 13 noBceJHEBHON KU3HU
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Y OTMUCAHHBIE
YETHIPEX YT OJIbHUKHU.
Teopema [Tudaropa u
Hayasia
TPUTOHOMETPUH.
Pemenue o0mumx
TPEYT OJIbHUKOB.
[IpaBuiibHBIE
MHOT'OYT'OJIbHUKHU.
[IpeobpazoBanus
MIJIOCKOCTH.
JBmxkenus. [Togooue.
CummMmerpusi.
[Inomane.
Beruucnenue
romaaen. [momanu
MOI00HBIX UTYP.
JlexapToBbl
KOOpJIMHAThI HA
IIJIOCKOCTH.

Bekropsl

Ha MJIOCKOCTHU

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68
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OEJIEPAJIBHASA PABOYAS ITIPOI'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 4YesoBeKy. Bospactaer wucno mpodeccuid,
Ipy OBJAJCHUM KOTOPbIMU TpeOyeTcss Xopoiuas 0a3oBasg MOATOTOBKA B 00JIACTH
BEPOSTHOCTH M CTATUCTHUKH, TaKas MOJATOTOBKA BayKHA JIJIsl TPOJOJKESHHSI 00pa30BaHMs U
JUTSl YCTIEUTHOM MPOeCCUOHATBHON Kapbephl.

Kaxxapiii yenoBeKk MOCTOSHHO MPUHUMAET PEIICHHS] HA OCHOBE UMEIOIIUXCS Y HETO
JaHHBIX. A 711 0OOCHOBAaHHOTO TPHUHSTHS PEIICHUS B YCIOBUSX HEIOCTaTKAa WM
n30bITKa WHGOPMAUA HEOOXOJUMO B TOM YHCIEC XOpoImio chopMupoBaHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIUICHHUE.

HNMeHHO TI09TOMY OCTpO BCTajla HEOOXOAUMOCTh CPOPMUPOBATH Yy 00YUAIOLTUXCS
GYHKIMOHANBHYIO TPaMOTHOCTh, BKIIIOUAIONIYI0O B ce0si B KaueCcTBE HEOTHEMIIEMOM
COCTaBJISIIONICH YMEHHE BOCHPUHUMATh U KPUTUYECKHU aHATU3UPOBATh MH(OOpMAIUIO,
MPEJICTABIICHHYIO B Pa3JIMYHBIX (PopMax, MOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHX
pEeaIbHBIX MPOILIECCOB M 3aBUCUMOCTEW, MPOU3BOJIUTH MPOCTEUIINE BEPOSATHOCTHBIE
Pacy€ThL.

3HaKOMCTBO B Y4€OHOM Kypc€ C OCHOBHBIMHU MpUHUMIIAMUA cOOpa, aHamu3a |
MPENICTABIICHUs JaHHBIX W3 PA3NUYHbIX cdep >KU3HU OO0IIecTBa U TOCYAapCTBa
npuoOmaer oOydJaromuxcss K  OOIIECTBEHHBIM HHTepecaMm. V3ydeHue OCHOB
KOMOMHATOPUKHN pPa3BUBAECT HAaBBIKM OpraHu3auu mepedopa W TojacyéTa dYucia
BApHAHTOB, B TOM YHUCJIC B MPUKIATHBIX 3a7adax. 3HAKOMCTBO C OCHOBAMH TEOpUHU
rpadoB co3maér Maremaruueckuil (GyHAamMeHT g (POPMUPOBAHUS KOMIIETEHIIMM
B obsactu uHpopMaTUKU U HUGPOBBIX TexHOJOTWi. [lpu HU3ydeHUM CTATUCTUKU U
BEPOSITHOCT O00OTralaroTcs MPEeACTaBICHHUs] 00YYalOlUXCs O COBPEMEHHOW KapTHHE
MHpa U METOJaxX €ro uccienoBaHus, (GOpMHUPYETCs MOHUMAHUE POJIM CTATUCTUKHU Kak
UCTOYHUKA COLHMAIbHO 3HAYUMOW HWH(OpMalMu ¥  3aKJIAABIBAIOTCS  OCHOBBI
BEPOSATHOCTHOT O MBIIIUICHUS.

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

Conepxanue nuaun <«lIpencraBneHue MaHHBIX W OIMUCATENIbHAS CTATHCTHKA
CIIY’KUT OCHOBOH 17151 (POpMHUpPOBaHUSI HABBIKOB pabOTHl ¢ MHGOpMAIUEN: OT YTCHUS U
WHTEpIpeTauu HHPOpPMAINK, TPEACTaBIEHHOW B TaOiWiax, Ha [auarpamMmax u
rpadukax, 10 cOopa, NPEACTaBIC€HUS M aHajdu3a JaHHBIX C MCIOJb30BAaHUEM
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CTaTUCTHUUYECKUX XapaKTePUCTUK CpEeIHUX U pacceuBaHus. Paboras ¢ JgaHHBIMH,
oOyyarouiyecst ydaTcsi CYUTBIBATh M HUHTEPIPETUPOBATH JAHHBIC, BBIJIBUraTh,
apryMeHTHPOBATh U KPUTUKOBATH IPOCTENUIIINE TUIIOTE3bI, PAa3MBIILIATE HaJl (PaKTOpPAMH,
BBI3bIBAIOIIMMH HM3MEHUYMUBOCTh, W OLEHHUBATh HUX BIMSHUE HA paccMaTpUBAeMbIe
BEJIMYMHBI U MTPOLIECCHI.

NHTynTHBHOE TIPEACTABICHHE O CIYYalHOW W3MEHYMBOCTH, WCCIECIOBAHUE
3aKOHOMEPHOCTEN M TEHJECHUWW CTAaHOBUTCS MOTHUBUPYIOLIEHM OCHOBOW JJISI M3YYEHUS
TEOpUHU BEPOSITHOCTEN. BosbII0€ 3HaU€HNE HMEIOT IPAKTUYECKUE 3aJaHUs], B YACTHOCTH
OIIBITHI C KJIACCUYECKUMH BEPOSITHOCTHBIMH MOJEISIMHU.

[TonsiTve BEpOSITHOCTH BBOJAUTCS KaK Mepa IMpPaBIONOA00Ms CIy4ailHOro COOBITHS.
[Ipu n3ydeHnn yueOHOro Kypca o0yyaromuecs 3HaKOMSITCS ¢ MPOCTEUIIUMHU METOAaMU
BBIYMCJIEHUSI BEPOSATHOCTEM B CIy4alHBIX JKCIHEPUMEHTaX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU HMCXOAAMHU, BEPOATHOCTHBIMM 3aKOHAMHU, MO3BOJISIIOIIMMHU CTaBUTh U
pemiath Oosee cloKHbIE 3a1aud. B ydeOHbINH Kypc BXOJAT HayaldbHbIE MPEACTABICHUS
O CIy4alHBIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYyYaroIIUXCS
C MHOXXECTBAMU M OCHOBHBIMHM ONEpPALUSIMHU HAJl MHOXECTBAMHU, PAaCCMaTPHUBAIOTCS
NpUMEpPbl TPUMEHEHUs [Js pPEIIEHUs 3aJad, a TakKKe MCHONb30BaHUA B JPYrHX
MaTeMaTHYECKUX KypcaxX U y4eOHBIX MpeIMeTax.

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

OOmiee 4YuCIO YacoB, PEKOMEHJOBAHHBIX JJIsi HW3Y4YEHUS Yy4eOHOro Kypca
«BeposTHOCTh M cTaTucTuka», — 102 yaca: B 7 knacce — 34 yaca (1 yac B Henento),
B 8 kitacce — 34 gaca (1 gac B Heneno), B 9 kiacce — 34 vaca (1 yac B HeIeI0).

COJEPXAHUE OBYUYEHUA
7 KIIACC

[IpencraBienue AaHHBIX B BUJE TaONMul, auarpamMm, TpaduKoB. 3arnoJHEHUE
Ta0JIMIl, YTCHUE U MOCTPOCHHUE auarpaMM (CTOJIOMKOBBIX (CTOJOYATHIX) M KPYT'OBBIX).
Yrenue rpadukoB peanbHBIX MIporeccoB. M3Bnedenne uHbOpMaAlMU U3 AHATPAMM H
TaOJUII, UCTIONBb30BaHNE U MHTEPIPETAIUs JaHHBIX.

OnucarenbHasi CTAaTUCTUKA: CpelHee apudmeTndeckoe, MeauaHa, pa3Mmax,
HauOOoJbIIEE U HAMMEHBIIEE 3HAYE€HNA HAOOpa YMCIOBBIX AaHHBIX. [Ipumepsl cirydaitHon
U3MEHYUBOCTH.

CrygaliHBIN SKCIIEPUMEHT (OMBIT) U CITydyaifHOe cOObITHE. BepoaTHOCTh U YacToTa.
Posb MalioBEpOATHBIX U MPAKTUYECKH JIOCTOBEPHBIX COOBITHI B IPUPOJIEC U B OOIIIECTBE.
MosneTta u urpajibHast KOCTb B TEOPHUH BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepmuHbl. Yucno pédep U cymmapHasi CTETICHb
BepiuH. [Ipeacrasnenue o cBszHoctu rpada. Llenu u nukiel. [yt B rpadax. O6xox
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rpada (sinepoB nyTh). [IpencraBienne 06 opueHTHpoBaHHOM Tpade. Pemenne 3amau
C IOMOIIIBIO TpadoB.

8 KJIACC

[IpencraBnenue NaHHBIX B BUJI€ TaOUI, TUarpaMmM, rpauKoB.

MHOK€ECTBO, 3JIEMEHT MHOXKECTBA, MMOAMHOXKECTBO. Onepani HaJi MHOXXECTBAMU:
oObeIMHEHHE, TepeceueHue, aonoiaHeHue. CBOMCTBa omepanuil HajJ MHOXKECTBAMM:
MIEPEMECTUTEIIBHOE, COUYETATEIBHOE, PACIPEACIUTEIBLHOE, BKIIIOUEHHS. Vcronp30Banne
rpaduuecKoro MPEACTABICHHUS MHOXECTB JUIsl OMUCAaHWSA pPEATbHBIX IPOIECCOB U
SBJICHUH, TIPU PEILICHUU 3a]1a4.

Nsmepenne paccemBaHus JaHHBIX. Jlucnepcusi W CTaHIAPTHOE OTKIOHEHUE
YUCJIOBBIX HA0OPOB. Jlnarpamma paccerBaHusl.

DnemMeHTapHble COOBITUS ciiydailHOro onbiTa. Ciydaiinble coObITHs. BepositHocTH
cOOBbITHI. OMNBITHI ¢ PAaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITHAMU. CiydailHbIN
BbIOOP. CBsI3b MEX]y MaJIOBEPOSTHBIMU U MPAKTUYECKU JOCTOBEPHBIMU COOBITHUSMHU
B IIPUPOJIE, OOILIECTBE U HAYKE.

JlepeBo. CBoiiCcTBa NEPEBHEB: €IUHCTBEHHOCTh IYTH, CYIIECTBOBAHUE BHUCSIYEH
BEPIIUHBI, CBS3b MEXKAY YMCIOM BEPIIMH W 4ucioM peodep. IIpaBuno ymHOXKEHHUS.
Pemienue 3aa4 ¢ moMoIibio rpados.

[TporuBomnonoxueie coobiThsA. uarpamma Ditiepa. OObeAMHEHUE U TIEpECEUCHHE
coOwiTrii. HecoBmecTHbie coObITUs. DopMyra CIOKEHUS BEPOSITHOCTEH. Y CIOBHAS
BeposTHOCTh. [lpaBuno ymHoxkenus. HeszaBucumbie coObiTusi. IlpencraBnenue
SKCIEpPUMEHTAa B BHUJE JepeBa. PellleHWe 3a7ay Ha HAX0XKICHUE BEPOSITHOCTEHN
C IOMOIUIBIO JIEPEBA CIIYYAHOT O SKCIIEPUMEHTA, THarpamMm JuJiepa.

9 KITIACC

[IpencraBienue NaHHBIX B BHJE TAONIUIL, AUarpamm, rpaukoB, UHTEpPIIPETAIUS
JMaHHBIX. YTEeHHE U TOCTPOCHKE TAOIHI], TUarpaMm, rpaduKoB M0 PeAIbHBIM JaHHBIM.

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

['eomeTrpuueckass BeposATHOCTh. Cny4yailHBIE  BbIOOpP TOYKHM U3  (PUTYPHI
Ha IJIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPYKHOCTH.

Hcneiranune. Yenex n Heymada. Cepus ucnblTaHuM 10 nepBoro ycrexa. Cepus
ucneiTanuii bepaymm. BepositTHocT coObITHI B cepuu UCTIBITaHU bepHysu.

CnydailHas BenMYMHA W  pacClpeliesieHne BeposSTHOCTEW. MaremaTudyeckoe
OKHMJIaHUE U aucriepcud. [Ipumepsl MaTeMaTHUeCKOro OKUIAAHUS KaK TEOPETUYECKOTrO
CPEIHETO 3HA4YEHUs BEIWYMHBI. MaTeMaTU4ecKOoe OKHIAHUE U JNHUCIEPCHUS CIy4aHOU
BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUNA bepHymm.

[Tonsitue o 3akoHe OonbpIINX yucenl. M3MepeHre BepoITHOCTEN C TOMOIIBIO YacTOT.
Posnb u 3HaueHHe 3aK0Ha OOJBIINX YUCEN B IPUPOJIE U OOILIECTBE.
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HPEIMETHBIE PE3YJIbTATDBI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS IMPOTPaMMBI Y4eOHOTO Kypca K KOHITY
oOydeHus B 7 KJjacce:

Yurate uHOpMaLMIO, MpPEACTABICHHYI0 B TalOiauIax, Ha Juarpammax,
IPECTABIIATH JaHHbIE B BUJIE TA0JIUL, CTPOUTH AUArpaMMBbl (CTOJIOMKOBBIE (CTOIOUATHIE)
Y KPYrOBBI€) [0 MAaCCHBaM 3HAUYECHH.

OnuckIBaTh U MHTEPHPETUPOBATH peajibHbIE YHMCIOBBIE JAHHBIE, MPE/ICTABICHHBIC
B TAa0JIMIIAaX, HA IUarpaMmax, rpadukax.

Hcrnonp30BaTh A1 ONMKUCAHUS JAHHBIX CTATUCTUYECKUE XapAKTEPUCTUKU: CPEIHEE
apupmMeTnyeckoe, MeaHa, HauOobIlee U HAUMEHbIIIee 3HAUCHUS, pa3Max.

HmeTts mpeacTaBieHue o cydyaiiHOW N3MEHYHBOCTH Ha MMPUMEPaXx LieH, (PU3nueckux
BEJIMYMH, AHTPOIIOMETPUYECKUX HAHHBIX, UMETh IPEICTaBICHUE O CTATHCTHUYECKOU
YCTOMYUBOCTH.

[IpenMeTHBIE peE3yNbTaThl OCBOCHHUS TMPOTpaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

N3Bnekars u mpeoOpa3oBbiBaTh MHGOPMAIIUIO, MPEACTABICHHYIO B BHUJE TaOIMII,
Jqyarpamm, rpauKoB, MPeICTaBIATh JaHHBIE B BUJI€ TaOIUI, 1UarpaMm, rpad)uKos.

OnuceIBaTh TaHHBIE C MOMOIIBIO CTATUCTUYECKUX MTOKA3aTEIIe: CPEIHUX 3HAYCHU N
U Mep paccerBaHus (pa3Max, JUCIIEPCUS U CTAHIAPTHOE OTKIJIOHEHUE).

HaxoauTe YacTOTBI YHCIIOBBIX 3HAYEHWH M YacCTOThI COOBITHII, B TOM YHCIIE
0 pe3yibTaTaM U3MEPEHUN U HaOIIOACHUH.

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

Hcnons3oBaTh rpaduueckue MOJIETU: JIEPEBO CIYYaHOTO JKCIEPUMEHTA,
JarpaMMmbl Ditepa, YuciaoBas npsmasi.

OnepupoBaTh MNOHSATUSMH: MHOXKECTBO, MOJMHOKECTBO, BBIMOJHSITH OINEpALUU
HaJl MHOYKECTBaMH: OOBCIMHECHHE, TIEPECCUCHUE, JOMOTHCHHE, TEPEUHNCIIATh YJIEMEHTHI
MHOKECTB, IPUMEHSITH CBOMCTBA MHOXKECTB.

Hcnonb3oBaTh Tpaduyeckoe MPEICTaBICHUE MHOXKECTB U CBS3€H MEXKITY HUMH
JUISL OTIMCaHMSI MPOLIECCOB U SIBJICHWUW, B TOM YHMCJE MPHU PEIIEHUM 3a4ad U3 JPYrux
y4eOHBIX TIPEAMETOB U KYPCOB.

IIpeaqMeTHple pe3ynbTaThl OCBOCHHS MPOrpaMMBI y4eOHOTO Kypca K KOHITY
oOydeHus B 9 KJjacce:

N3Bnekars u mpeoOpa3oBbiBaTh HHGOPMAIMIO, MPEACTABICHHYIO B Pa3JIdyHBIX
UCTOYHUKAX B BHJE TaOMul, auarpaMm, IpadUKoB, MPEICTaBISATh JaHHBIE B BHJIE
TabJIUll, TUarpaMm, rpauKoB.
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Pemate  3amaum  OpraHuM30BaHHBIM  TIepeOOpOM  BapHaHTOB, a  TaKXke
C MCMOJIb30BaHUEM KOMOMHATOPHBIX MPABUJ U METOJIOB.

Hcnonb30BaTh onucaTenbHbIE XapaKTEPUCTUKU JJISI MACCUBOB YMCJIOBBIX JTAHHBIX,
B TOM YMCJIE CPEIHUE 3HAYCHUSI U MEPBI PACCEUBAHMS.

Haxonuth 9acToThl 3HAYEHUNW M YACTOTHI COOBITHSA, B TOM YHCIE TMOJb3YAChH
pe3yibTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOJIOICHUIA.

HaxoauTe BEpOATHOCTH CIIYHalHBIX COOBITUM B U3yYEHHBIX OMbBITAX, B TOM YHUCIIE
B ONBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSAMH, B CEPHSIX HCIBITAHUN
JI0 TIEPBOI0 yCIEXa, B CEPUSX UCIIBITAHUN bepHymm.

NmeTtp npenicraBieHne o CIy4aiHON BEJIMUUHE U O PaCIPEICICHUN BEPOATHOCTEN.

Nmers mnpenctaBieHue O 3aKOHE OOJIBIIMX YHUCEN Kak O MpOsIBICHUU
3aKOHOMEPHOCTU B CIIY4alHOW H3MEHYMBOCTM M O POJM 3aKOHA OONBIIUX YHUCEI
B IIPUPOJI€ U OOILIECTBE.
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena |KonudectBo OCHOBHOE coaepKaHue OcHOBHBIE BUJIBI JEATEILHOCTH 00 y4arOUXCs
(Tembl) Kypca 4acoB
[IpencraBineHne JaHHBIX 7 [IpencraBnenne qaHHBIX OcBauBaTh CrOCOOBI NPE/ICTABICHUS

B Tabnunax. [Ipakruueckue
BBIUMCJICHUS 110 TAOTUYHBIM
naHHBIM. V3BeueHue u
WUHTEpIpEeTaIUs TAOJIUYHbBIX
naHHbIX. [IpakTrueckas
pabota « TaGmuub.
I'papuueckoe
MpeCTaBICHNE JaHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
nrarpamm. Urenue u
MOCTPOEHUE AUATPAMM.
[Tpumeps! gemorpapudecKkux
JTUarpamMmM.

[IpakTryeckas padbora
«/InarpamMmbDy

CTAaTUCTUYECKUX JIAHHBIX U YUCIOBBIX MACCUBOB
C MIOMOIIBIO TaOJHUIl U AUATPAMM C UCTIOIb30BAHUEM
aKTyaJIbHBIX M BaKHBIX JaHHBIX (AeMorpaduyeckue
JaHHbIE, IIPOU3BOJCTBO POMBIIIJIEHHON U
CEJIbCKOXO03AMCTBEHHON MPOIYKIIMHU, OOIIECTBEHHBIE
Y IPUPOJIHBIE SIBJICHUS).

H3yuyaTs MeTOaBI paboThI C TAOJTUYHBIMU U
rpapuuecKMMU MpeICTaBICHUSIMH TaHHbBIX

C IOMOUIBIO0 LIU(PPOBBIX PECYPCOB B XOJI€
MPAKTUIECKUX padboT

OmnucarenpHasg CTaTUCTHKA

Uucnossie HaOopwl. CpenHee
apumeTH4ecKoe.
Menuana 4uciioBOTo Habopa.

OcBanBaTh NOHSATHS: YHUCIIOBOI HAOOp, Mepa
LHEHTPAIbHON TEHAEHIIUM (MEpa LIEHTPa), B TOM YHUCIIE
cpenHee apudmeTuueckoe, MeauaHa.

94



®enepanbHas pabouas mporpamma | MatemaTuka. 5—9 kimaccel (0a30Bblid YPOBEHB)

VY cTOMYNBOCTD MEIUAHBI.
[IpakTrueckas pabora
«CpenHue 3HaYCHUS.
HaunOounplee n HauMeHbIIIEES

3HAYECHUS YHCIOBOro Habopa.

Pasmax

OnucpIBaTh CTATHCTUYECKHUE TAHHBIE C IIOMOIIBIO
cpeaHero apu(pMeTH4ecKoro u Meauansl. Pemats
3a/1a4H.

HN3yyars CBOMCTBA CPEHUX, B TOM YUCIIE

C MIOMOILBIO IU(PPOBBIX PECYPCOB, B XOAE
PAKTUYECKUX padoT.

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

PemaTs 3aga4u Ha BEIOOp crioco0a OMMCaHUs
JAHHBIX B COOTBETCTBUH C IPUPOAON TaHHBIX U
LEJISIMHA UCCIIETOBAHUS

CiyyaliHast U'3MEHYUBOCTD

Ciyualinasi ©'3MEHYMBOCTD
(mpumepsi). Yacrora
3HAYEHHUU B MaCCUBE
naHHbIX. [ pynnmuposka.
['ucrorpammei.
[IpakTnueckas padbora
«CrnyyaiiHasi "3BMEHYUBOCTB)»

OcBauBaTh NOHATHSA: YaCTOTA 3HAUCHUI B MacCHUBE
JIAHHBIX, TPYIIIUPOBKA JAHHBIX, TUCTOTPAMMA.
CTpouTh 1 aHAJU3UPOBATH TUCTOIPAMMBI,
nmoAOUPATH MOAXOAANIMN 1Iar TPYMIUPOBKH.
OcBauBaTh rpadudecKre MpeCTaBICHUS Pa3HBIX
BUJIOB CIIY4aliHOM U3MEHYUBOCTH, B TOM YHCJIE

C TTOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOJI€
MIPaAKTUYECKON PabOTHI

Benenue B Teopuio rpados

I'pad, Bepmmna, pedpo.
[IpencraBnenue 3ana4u

¢ nomoitplo rpada. CteneHb
(BaJICHTHOCTB) BEPILHHBI.
Yucno pédep u cymmapHas
crerneHp BepiuH. Lens u

OcBauBaTthb NOHATHS: Tpad, BepiinHa rpada, pedpo
rpada, creneHp (BaJIEHTHOCTh BEPIITUHEI), IIECTIh U
UK.

OcBauBaTh NOHATHS: TYTh B rpade, SUIEpoB MyTh,
00xoJ rpada, OpUEeHTUPOBAHHBIH Tpad.

PemiaTp 3a1a4M Ha IOUCK CYyMMBI CTEIIEHEN BEPIIUH
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uukdi. [1ytes B rpade.
[IpencraBienne o CBA3HOCTU
rpada. O6xox rpada
(9¥5IepOB MYTH).
IIpencraBnenue

00 OpUEHTHUPOBAHHBIX

rpadax

rpada, Ha TOUCK 00xoja rpada, Ha TOUCK MyTeH

B OPUCHTUPOBAHHBIX rpadax.

OcBauBaTh croCco0bI NMPEICTaBICHUS 3a7a4 U3 Kypca
anreOpbl, FeOMETPUHN, TCOPUH BEPOSITHOCTEH, IPYTHX
IIPEAMETOB C TTOMOIIBIO rpadoB (KapThI, CXEMBI,
AJICKTpUYECKUE 1eTNH, PYHKIINOHATBHBIE
COOTBETCTBUS) Ha IpUMEpPax

BeposiTHOCTh U yacToTa
CIIy4aifHOT'O COOBITUS

CityyaliHbIN ONBIT U
CllydaifHoe COOBbITHE.
BeposiTHOCTB 1 "yacToTa
coObITHs. Poib
MaJIOBEPOSTHBIX U
MPAKTUIECKU TOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B oOuiectBe. MoHera u
UTpajbHasi KOCTh B TCOPHUH
BEPOATHOCTEMN.
[IpakTuyeckas padbora
«Yacrora BbINaIcHUs OpIay»

OcBauBaTh MOHATHA: CITYYalHBIN OIBIT U
CilydaitHoe coObITHE, MAJIOBEPOSITHOE U MPAKTUYECKH
JIOCTOBEPHOE COOBITHE.

N3yyaTh 3HaUMMOCTh MAJIOBEPOATHBIX COOBITUI

B IIPUPOJIE U OOILIECTBE HA BAXKHBIX MPUMEpPAX
(aBapuu, HECHACTHBIE CITy4au, 3al[UTa NepCOHATbHON
uH(dopMaIyu, nepeaada JaHHbIX).

M3yuyaTs posp KIIACCHYECKUX BEPOSITHOCTHBIX
Mozenen (MOHeTa, UTpaibHas KOCTh) B TEOPUH
BEPOATHOCTEN.

Hao0aroaaTs 1 M3y4aTh 4acTOTY COOBITHI B IPOCTHIX
AKCIIEPUMEHTAX, B TOM YHUCJIE C MOMOIIbIO IIU(POBBIX
PECYPCOB, B XO/I€ MPAKTUUYECKOU pabOThI

O0o01enue,
cHCTeMaTH3aus 3HaHUU

[IpencraBnenne JaHHBIX.
OnucarenbHast CTAaTUCTHKA.
BeposiTHOCTB citydaliHOTO
COOBITHS

IHoBTOPATH U3Y4EHHOE U BHICTPAMBATH CUCTEMY
3HAHUMU.

Pematsb 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 |KosmmuecTBo OcHOBHOE coepKaHue OCHOBHBIE BUJIBI IESITEILHOCTH 00 y4aroIuXcs
(Tembl) Kypca 4acoB
[loBTOpEHME Kypca 4 IIpencraBineHnie JaHHBIX. IIoBTOPATH N3YYEHHOE U BHICTPAUBATH CUCTEMY

7 KJ1acca

OnucaresnpbHadg CTATUCTUKA.
Crny4daitHasi U3BMEHUYHUBOCTb.

Cpeanue yncioBoro Habopa.

Cny4daitHble COOBITHS.
BeposiTHOCTH 1 4acTOTHI.
Knaccnueckne mogenu
TEOPUHU BEPOSTHOCTEH:
MOHETa U UTpajibHasi KOCTh

3HaHUMU.

PemaTe 3a7a4u Ha IPEACTABICHUE U ONIMCAHUE
JAHHBIX C TIOMOLIBIO U3YYCHHBIX XAPAKTEPUCTHUK.
PemaTe 3aga4u Ha peACTaBICHUE IPYNIIMPOBAHHBIX
JAHHBIX U ONHMCAHME CIy4alHON U3MEHUYNBOCTH.
PemaTs 3aga4uu Ha onpeiesieHue 4acTOThI
CIIy4aiiHbIX COOBITHH, 00CYXIEHUE IPUMEPOB
CIIy4aillHBIX COOBITHI, MAJIOBEPOSTHBIX U
MPAKTUYECKU JTOCTOBEPHBIX CIIYy4alHbIX COOBITHH, UX
POJIM B IPUPOJE U )KU3HU YEIIOBEKA

OnucarenpHas CTATUCTHUKA.
PaccenBanme nanHbBIX

Otknonenus. Jlucnepcust
YHCJIOBOr0 Habopa.
CranpapTHOE OTKIIOHEHUE
YHUCJIOBOro Habopa.
JluarpaMMbl pacceruBaHus

OcBanBarb NOHSATHS: JUCIICPCHUA U CTAHAAPTHOC
OTKIJIOHCHHC, UCIIOJIIB30BaATh 9TH XaPAKTCPUCTUKHU
IJIs1 OITMCaHUs paCCCUBAHUS JAHHBIX.

BI)IIIBI/IFaTb runoTe3bl 00 OTCYTCTBHUU HUJIA HAJIMYNHN
CBsA3U 110 AuarpamMmam paCCCuBaHHA.

CTpOI/lTb AUuarpaMmbl paCCCUBAHUS 110 UMCIOITUMCS
JaHHBbIM, B TOM YHCJIC C IIOMOIIIBIO KOMIIBIOTCPA
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MHuoXxecTBa

MHO0X€CTBO, HOJMHOXKECTBO.
Onepanuu Hax
MHOXECTBAMHU:
o0ObeAMHEHHE, TIEpEeCceUCHHE,
JIOTIOTHCHHE.

CaoiicTBa onepanuii

HaJT MHO)KECTBaAMU:
IePEMECTUTENHHOE,
CoYeTaTeNIbHOE,
pacrpenenuTeNbHOE,
BKJTFOUCHHSI.

['padpuueckoe
MIPEICTABIICHUE

MHOXXECTB

OcBanBaTh NOHATHS: MHOKECTBO, JIEMEHT
MHOKECTBA, MOJIMHOKECTBO.

BbInoJHATH onepannu HaJl MHOXKECTBAMU:
0o0beIMHEHNUE, IIEpeceUeHue, TOMOTHEHNUE.
Hcnonb30BaTh CBOMCTBA: NIEPEMECTUTEIBHOE,
COUYETATEIBbHOE, PACHPEAETUTEIBHOE, BKIIFOUCHHUS.
Hcnonb3oBaTh rpapuueckoe npeacTaBieHue
MHOYKECTB IPU OMKMCAHUM PEATbHBIX IPOLIECCOB U
SIBJICHUH, TIPU PEILICHUU 3a]1a4 U3 IPYTUX Y4eOHBIX
MIPEAMETOB U KYpCOB

BeposATHOCTB CIIy4aiiHOTO
COOBITHS

DnemMeHTapHbIe COOBITHS.
Crny4daitHble COOBITHSI.
braronpustcrByromue
AJIEMEHTapHbIE COOBITHUS.
BepositHOCTH COOBITHIA.
OnBITEI C paBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMHU.
Crnyualinblil BBIOOD.
[IpakTuyeckas pabora
«OnBITHI

C PaBHOBO3MOXHBIMU

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

Pemiatb 3a1a4M Ha BEIYMCIIEHUE BEPOATHOCTEN
COOBITUH B OIBITaX C PABHOBO3MOKHBIMU
AJIEMEHTApHBIMHU COOBITUSIMU, B TOM YHCJIE

C IOMOIIBK KOMIIBIOTEPA.
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3JIEMEHTAPHBIMHU
COOBITUAMM)

IIpoBoaAUTH U M3YYaTh ONBITHI

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

Beenenue B Teopuio rpados

HepeBo. CBoiicTBa JiepeBa:
€MHCTBEHHOCTh MYTH,
CYILIECTBOBAHHUE BUCSYEH
BEPIIMUHBI, CBS3b MEXKIY
YUCJIOM BEPILHMH U YUCIIOM
pEoep. IlpaBuno ymMmHOXKEHUS

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

B JIEPEBE, AUAMETP AEPEBa.

HN3yuyath CBOMCTBA JIEPEBA: CYIIECTBOBAHUE BUCSYECH
BEPIINHBI, €AIMHCTBEHHOCTh ITyTH MEXIY ABYMS
BEPIIMHAMH, CBSI3b MEXIY YHCIOM BEPIIUH U YHUCIOM
pEodep.

Pemiarb 3a1a4M Ha TOMCK U IIEPEUHCIICHUE TyTEU

B JIEpPEBE, ONpeeICHNE YUCIa BEPIINH WK pEOEp

B JiepeBe, 00x0 OMHAPHOTO JIepeBa, B TOM YHCIIE

C IPUMEHEHHEM MPAaBHJIA YMHOXKEHUS

CrnyuaiiHble COOBITHS

[IpoTrBOIONIOKHOE COOBITHE.
Huarpamma Dinepa.
OObeMHEeHNE U TTepeceueHue
coObITHil. HecoBMecTHbIE
coObITHs. Dopmyna
CJI0’KEHHSI BEPOSITHOCTEN.
[IpaBuiio yMHOKEHUS
BEPOATHOCTEM. Y CIIOBHAs
BEpOATHOCTH. HezaBrCcHuMBIE

OcBauBaTh NMOHSITUS: B3aUMHO MTPOTUBOIIOJIOXKHBIC
COOBITHS, OTlepaIliy HaJl COOBITUSIMU, O0OBEAUHEHHUE U
nepeceyeHre cCoObITUM, TuarpaMmma Ditsiepa
(Oiinepa—BenHa), COBMECTHbBIE 1 HECOBMECTHBIE
COOBITHS.

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

Ha ONpeJIesICHUE BEPOSITHOCTEN 0O0BEIUHEHUS U
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coObiTus. [IpencraBnenue nepecevyeHus COOBITUI C TOMOIIBIO YUCIOBOM
CIIy4aitHOTO SKCIIEPUMEHTA psIMOM, TruarpamMM Ditnepa, GOpMYIIbl CI0KEHUS
B BUJIE JIepEBA BEPOATHOCTEM.

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

N3yuarth cBoiicTBa (onpeneneHus) He3aBUCUMbBIX
COOBITHH.

PemaTp 3a1aum Ha ONpeICIICHUE U UCTIOJIb30BAaHUE
HE3aBUCUMBIX COOBITHH.

PemiaTs 3a1aum Ha MOKUCK BEPOSITHOCTEMN, B TOM
YHCJIC YCIOBHBIX, C UCIIOJIb30BAHUEM JICPEBA
CJIIy4aiiHOT'O OIbITA

O06o0061eHue, 4 IIpencraBineHne JaHHBIX. I1oBTOPATH U3YYEHHOE U BHICTPAUBATH CUCTEMY
CUCTEMaTH3aLNs 3HAHUU OnucarenbHasi CTaTUCTHKA. 3HAHUM.
['padr1. BepostHocTh PemiaTs 3a1aum Ha NpeICTABICHUE U OITUCAHUE
CIIy4aifHOrO COOBITHS. JAHHBIX C MIOMOIIBIO U3YYEHHBIX XapaKTEPUCTHUK.
DneMeHTbl KOMOMHATOPUKHU PemaTh 3aga4u ¢ npuMeHeHrueM rpados.

Pemath 3a7a4m Ha HaX0XKIECHUE BEPOSITHOCTH
CIIy4aifHOr0 COOBITUSI 10 BEPOSITHOCTSAM
AJIEMEHTAPHBIX COOBITHH, B TOM YUCJIE B OMBITAX

C PaBHOBO3MOXHBIMHU JIEMEHTaAPHBIMU COOBITUSMHU.
PemiaTs 3a1aun Ha HAXOXKICHNUE BEPOSITHOCTEN
O00BEIMHEHUS U NTepEeCceUEHHUs COOBITUH, B TOM YHUCIIE
HE3aBHCHMBIX, C HCIIOJIb30BaHUEM IPAPUIECKUX
MPEJCTABJIEHUN U JEpPEBA CIIYYalHOr'O ONBITA.
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Pemarts 3agaum Ha niepedrciieHue KOMOMHAIUN
(4ncna mepecTaHOBOK, YUCIIA COUETAHUM ),

Ha HAXO0XJICHHE BEPOSITHOCTEN COOBITHII C
MpUMEHEHNEM KOMOUHATOPUKH, B TOM YHUCJIE

C UCIOJIb30BaHUEM TpeyroibHuka llackains

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

& Kitacca

OmnucarenpHas CTAaTUCTHKA.

Omnepanyu HaJl COOBITUSIMH.

HezaBucumMocTtb COOBITHI

3HAHUU.

Pemarhb 3aa4m Ha IpeICTaBICHUE U ONIMCAHUE
JAHHBIX.

Pemartsb 3a1a4m Ha HAXOXKJICHUE BEPOSITHOCTEMN
00BEIMHEHUS U NTEPECEUEHUs COOBITUH, B TOM YHUCIIE
HE3aBUCHUMBIX, C UCIIOJIb30BAHUEM I'PpaPUUIECKUX
MPEACTABICHUN U IEPEBA CIYy4ailHOTO OMBITA.
Pematsb 3a7aum Ha IepedrciicHUE KOMOMHAITUT
(4ncna mepecTaHOBOK, YUCIIA COUETAHUM ),

Ha HAXOXJICHUE BEPOSATHOCTEN COOBITHI

C IPUMEHEHHEM KOMOMHATOPUKH, B TOM YHUCJIC

C UCIIOJIb30BaHUEM TpeyroyibHuka [lackais

DJeMeHTbl KOMOWHATOPUKHU

IlepecTtanoBku. @akTopual.

CoueraHus ¥ YUCIIO
coueTtanuil. TpeyrospHUK
[Tackans. [lpakTtuueckas
pabota «Brruncienue
BEPOATHOCTEN

C MCIIOJIb30BAHUEM

OcBauBaTh NOHSITUS: KOMOMHATOPHOE MTPABUIIO
YMHOXXEHUS, YIOPSAI0YCHHAs Tlapa, TPoilka 00BEKTOB,
nepecTaHoBKa, (PaKTOpUAI YHCIIa, COUETaHUE, YUCIIO
COYETAaHUM, TpeyroJbHUK Ilackas.

Pemiare 3a7aum Ha nepedynCICHUE YIOPSAOYEHHBIX
Tap, TPOEK, MEPEUUCIIEHUE IIEPECTAHOBOK

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

PemiaTs 3a1aum Ha NPUMEHEHUE YHUCIIA COYCTAHUN

B anreOpe (CokpalnéHHoe YMHOXKEHNE, OMHOM
HrroToHa).

Pemath, npuMeHsii KOMOMHATOPUKY, 3a7a4H

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

['eomeTpuueckas
BEPOATHOCTD

I'eomeTpuueckas
BEpOSITHOCTh. CilydaiiHbIN
BBIOOP TOUKH U3 (HUTYPBI
Ha TUIOCKOCTH, U3 OTPE3Ka,
U3 IyTH OKPY>KHOCTHU

OcBauBaThb NOHATHE FCOMCTpPI‘IﬁCKOI\/’I BCPOATHOCTH.
Pemarn 3adavYM Ha HaXOXKIACHUC BepOﬂTHOCTeﬁ

B OIIBITax, IMPCACTABUMBIX KaK BI)I60p TOUYCK

N3 MHOI'OYI'OJIbHUKA, Kpyra, OTpC3Ka UiIn OyIr'u
OKPYKHOCTH, YHUCJIOBOI'O IIPOMCIKYTKaA

HcnbiTanus 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 CTIBITAaHUHU (YCTIEX U HEy/la4ya), CEpUs
WCIIBITAHUM, HACTYILJIEHNE TIEPBOr0 ycrexa
(Heynaumn), cepust ucnblTaHuii bepHymm.

Pemars 3a1aun Ha HAXOXKJAECHUE BEPOSITHOCTEN
COOBITUH B CEpUU UCHBITAHUI 10 IEPBOTO YCIEXa,
B TOM YHCJIE C MPUMEHEHUEM (POPMYJIIBI CYyMMBbI
r€OMETPUYECKON ITPOTPECCHH.

PemaTe 321241 Ha HAX0XKJICHUE BEPOSATHOCTEU
AJIEMEHTAPHBIX COOBITUN B CEPUU MCIBITAHUN
bepHyum, Ha HAXOXKAEHUE BEPOSATHOCTU
OIPEENEHHOIO YHCIIA YCIIEXOB B CEPUU UCIIBITAHUN
bepnyu.

M3yuyarthb B X01€ NPAKTHYECKOI padoOThI,

104




®enepanbHas pabouas mporpamma | MatemaTuka. 5—9 kimaccel (0a30Bblid YPOBEHB)

B TOM YHCJIE C IOMOILBIO LIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOATHOCTU B CEPUU UCIIBITAHUIN
beprymnm

CnyualiHas BeIMYuHa

CnyyaiiHas BeIMYMHA U
pacnpeneneHue
BEPOATHOCTEM.
MareMaTu4eckoe OKUIaHue
Y TUCIIEPCUS CIIyHYANHOU
BEIUYUHEL. [Ipumepsl
MAaTeMaTUYECKOr0 OXKHUIaHUs
KaK TEOPETHYECKOTO
CPEAHEro 3HAUYCHUS
BEJINYMHBI.

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

OcBOUTH NOHATHUA: CITy4YaliHAsI BEJIMYNHA, 3HAUEHUE
CIIy4aliHOM BEJIMYUHBI, PaCIpeeIcCHUE
BEPOATHOCTEM.

N3yuath u 00Cy:K1aTh IPUMEPHI TUCKPETHBIX U
HEMPEePBhIBHBIX Cy4alHbIX BETUYUH (POCT, BEC
YEJI0BEKa, YUCICHHOCTh HACEIEHUS, IPYyTHE
W3MEHYMBBIC BEJIMYUHBI, PACCMATPUBABIINECS

B KypC€ CTaTHUCTHKH), MOJICTIbHBIX CITy4ailHBIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMHU OIBITAMU
(bpocanue MOHETBI, UTPATTLHON KOCTH, CO CIIydailHbIM
BBIOOPOM H T. I1.).

OcBanBaTh NOHATHS: MATEMATUYECKOE OXKUIAHUE
CIIy4allHOM BEJIMYMHBI KaK TEOPETUYECKOE CpeaHEe
3HAYCHUE, TUCIIEPCUS CIIYYANHOU BEIIMUYUHBI KaK
aHAJIOT TUCIIEPCUH YHCIIOBOTO Habopa.

Pemiate 3a1a4M Ha BRIUMCIEHUE MATEMATUYECKOTO
0>KUJIAHUS Y TUCTIEPCUU JTUCKPETHOM CIIYYalHOU
BEJIMYMHBI 110 33JJaHHOMY PACIPENEIICHUIO, B TOM
YHUCIIe 3a1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESMU.

3HAKOMHMTBHCH C MATEMATUYECKUM OKUIAHUEM U
JIUCIIEPCUEN HEKOTOPBIX PACIIPECIICHUN, B TOM
YUCJIE PACTIPEAETIEHUS CIIYHaiiHON BETMYUHBI «YHUCIIO
YCIIEXOB» B CEPUU UCIIbITAHUM bepHyIum.
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N3yuath yacTOTy COOBITHS B IOBTOPSIOIIUXCS
CIIy4alHBIX OIBITAX KAK CIyYalHYIO BEIUYUHY.
3HAKOMUTBCA C 3aKOHOM OOJbIIHNX yucen (B hopme
bepnynm): ipu 60IBIIIOM YHCIIE OMBITOB YacTOTa
COOBITHS OJIM3KA K €r0 BEPOSITHOCTH.

Pemiare 3a7aumn Ha U3MEpEeHUE BEPOSTHOCTEN

C IOMOUIbIO YacToT. O0CYyKAATHh POJIb 3aKOHA
OonbLIMX yucesl B 000CHOBAaHUHU YaCTOTHOI'O METOAA
U3MEPEHUs] BEPOSITHOCTEH.

OO0cy:xk1aTh 3aKOH OOJIBIINX YKCEN KaK MPOSIBICHUE
CTaTUCTUYECKOW YCTOMYMBOCTH B U3MEHYUBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBIIMX YHUCE B IPUPOAE U
B )KU3HH Y€JIOBEKA

O06006111eHNE, KOHTPOJIb 10 IIpencrasieHne 1aHHBIX. IIoBTOPATHL U3y4EHHOE U BHICTPAMBATH CUCTEMY
OnwucarenbHasi CTATUCTHKA. 3HaHUMU.
BeposTHOCTE Cl1ydaliHOTO Pemars 3a1a4u Ha IPEICTABICHUE U ONIMCAHUE
COOBITHUS. DJIEMEHTHI JAHHBIX.
komOuHaropuku. Ciyyaiinele | Pemarthb 3aga4u Ha HAXOXJIEHUE BEPOSTHOCTEH
BEJIMYMHBI U pacCIIpeeIeHUs COOBITHI1, B TOM YHUCJIE B ONBITAX C
PaBHOBO3M OKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH,
BEPOSITHOCTEN OOBEMHEHUS U NIEPECEUCHHUS
COOBITH, BBIYUCIIATH BEPOSATHOCTH B OTBITAX
C CEpUsIMU CITy4alHbIX UCIIBITAHUN
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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