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PaGouass mporpamma 1o ydeOHoMy mpeametry «Maremarukay (6a30BBIit
ypoBeHb) (mpeameTHas oOmacte «Maremarnka u  uHbOpMaTHKay)  (manee
COOTBETCTBEHHO — IIpOorpamMMa Mo MaTeMaTHKe, MaTEMATUKAa) BKIIFOYAET MOSCHUTEIBHYIO
3aMHCKy, COJEpX)aHUE OOyuYeHHUs, TUIAHUPYEMBbIE PE3yJIbTaThl OCBOEHUS MPOrPaMMBbI
0 MaTeMaTHKe, TEeMaTHYECKOE IIAHUPOBAHUE.

IMNOACHUTEJIBHAS 3AIIMCKA

[IporpaMmMa mo marematuke A oOywarommxcs 5-9 kimaccoB paszpaboTaHa
Ha ocHoBe PI'OC OOO. B mporpamme 1mo mMaTeMaTUKE YUYTEHBI WUJIEH U TOJOXKEHHUS
Konmnenmuu pa3Butus MaTeMaTHaeckoro oopa3oBanus B Poccuiickoit denepanun.

[IpenmeTrom MaTeMaTUKU ABISAIOTCA (PyHIAMEHTaJIbHbIE CTPYKTYPhI HALLIETO MUpa —
IPOCTPAaHCTBEHHbIE (OPMBI U  KOJUYECTBEHHBIE OTHOIIEHHS (OT MPOCTEUIINX,
YCBaMBaeMbIX B HEMOCPEICTBEHHOM OIIBITE, 0 JAOCTATOYHO CJIOXHBIX, HEOOXOIUMBIX
JUTSL Pa3BUTHS HAYYHBIX M IPUKIAJHBIX UAeH). Maremarnueckue 3HaHusI 00€CIeYnBaIOT
NOHUMAHHUE TMPUHLMIOB YCTPOWCTBA M MCIIOJIB30BAHUS COBPEMEHHOM TEXHHUKH,
BOCIIpUATHE M HHTEPHPETALUIO COLHMAIBHOW, OSKOHOMMYECKOW, IOJIMTHYECKOU
uH(poOpMaIK, al0T BO3MOXKHOCTH BBINOJIHATH PACUYCThl M COCTABISITH AJITOPUTMBI,
HaXOJIUTh U MPUMEHATH (POPMYJIbL, BIAETh MPAKTUYECKUMH MPUECMAMU T€OMETPUYECKUX
U3MEPEHU U TMOCTPOCHHMM, YMTAaTh MH(OpPMAIMIO, IPEICTABICHHYI0 B BUIE TaOIMI],
auarpaMM U rpauKoB, KHUTb B YCIOBUSX HEONPEIEICHHOCTM U MOHMMATh
BEPOSITHOCTHBIN XapaKTep CIIyYalHbIX COOBITUH.

Nzydyenne maremaTuku (HOpMHUpPYET y OOYydaroOlUXCS MaTeMaTH4YEeCKU CTUIIb
MBIILJIEHUS, TIPOSBIIAIONIMIICS B ONPeIEICHHBIX YMCTBEHHBIX HaBbIKax. O0yyarouecs
OCBAMBAIOT TAaKUE NPUEMBl M METOJbl MBIIUICHUS, KAK WHAYKUUS W JEOYyKIMS,
000011IeHHEe M KOHKpETHU3alusl, aHaju3 U CUHTE3, KIIacCU(PUKaLKsg U CUCTEMaTu3alus,
abctparupoBaHue U aHajorusi. OObEeKThl MaTEMaTUUECKUX YMO3AKIFOUEHNUH, TPaBUIIa UX
KOHCTPYHPOBAHHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOEHHH, CIIOCOOCTBYIOT
BbIPaOOTKE yMEeHUsS (POpPMYyJIHPOBATH, OOOCHOBBIBATH U JIOKA3bIBATh CY>KJICHHUSI, TEM
CaMbIM Pa3BUBAIOT JIOTMYECKOE MbIlIIeHUE. 3ydeHne maTeMaTUKu O0OecredyruBaeT
(dbopMHpOBaHNE ANTOPUTMHUYECKOW KOMITIOHEHTHI MBIIIJIEHUS U BOCIUTAHUE YMEHHM
NEUCTBOBAaTh 110  3aJaHHBIM  aJIrOpUTMaM, COBEpPLICHCTBOBATbH  W3BECTHBIE W
KOHCTPYHpOBATh HOBbIE. B mporiecce pelienus 3a/1a4 — OCHOBOM yUe€OHOM AesITENbHOCTH
Ha ypOKax MaTEMAaTUKH — pa3BUBAIOTCS TBOPUYECKAs U MPUKIIAIHAS CTOPOHBI MBIIIUICHHUS.
OOyueHue mMaremMaTHKe JaeT BO3MOXHOCTh Pa3BHBaTh y OOYyYAOIIMXCS TOYHYIO,
palMOHAIbHYIO U MHPOPMATUBHYIO peYb, YMEHUE OTOMPATh HamOoJiee MOIXOSAIIUe
SA3BIKOBBIE, CUMBOJIMYECKUE, TpadUyecKue CpeACTBa AJsl BBIPAKEHUS CYXACHUNA U
HaIISIAHOTO UX IIPEICTABIICHHUS.

[Ipy W3yyeHUM MAaTEeMAaTHKU OCYILECTBIAECTCA OOLIee 3HAKOMCTBO C METOAaMH
MO3HAHUS JEUCTBUTEIBHOCTH, MPEACTABICHUSIMU O MPEIMETE U METOJAaX MAaTEMaTUKH,
UX OTJIMYUU OT METOJIOB APYTUX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAyK, 00 0COOCHHOCTSIX
IIPUMEHEHUSI MaTEMaTUKH JIJI PELIEHUS HAYYHBIX U MPUKJIAJHbIX 3a7a4.



[IpuopuTeTHbIMU 1ENIMH OOyYeHHUS MaTreMmaThke B 5-9 Kiaccax SIBISIOTCH:

(GbopMHpOBaHUE LIEHTPAIbHBIX MATEMATHMUYECKUX MOHATHA (YMCIO, BEJIMYUHA,
reoMerpuyeckas Qurypa, MepeMeHHas, BEPOATHOCTh, (DYHKIHS), OOCCIICUMBAIONIUX
PEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MATEMATHYECKOTO 00pa30BaHUsI 00YUaIOIIUXCS;

nojBeicHUEe OOydYalomuXCcsl Ha JOCTYMHOM [UIsl HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTeMaTUKU U OKPY>KAIOIIero Mupa, MOHUMAaHHEe MaTeMaTUKU KaK YacTh
oO011ei KyJIbTyphl YEIOBEUECTBA;

pa3BUTUE UHTEIUIEKTYaJbHBIX M TBOPYECKMX CIOCOOHOCTEH oOOyuarommxcs,
N03HABATENIbHON aKTUBHOCTH, MUCCJIEI0BATENbCKUX YMEHHUM, KPUTUYHOCTU MBIIUICHUS,
MHTEpeca K U3YyYEHUIO MaTEMATHUKH,

dbopmupoBaHue (PYHKIIMOHAIBHOW MaTeMaTHYECKOM TPaMOTHOCTH: YMEHHS
pacno3HaBaTh MPOSIBJICHUS MAaTEMaTUYECKUX MOHITHI, OOBEKTOB M 3aKOHOMEPHOCTEN
B pEalbHBbIX >KM3HEHHBIX CUTYalUsX W MPU U3YUYEHHH APYrUX Y4eOHBIX MpPEeIMETOB,
MPOSIBJIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (OpMYIUpOBATh KX Ha SA3BIKE
MaTeMaTUKH M CO3JaBaTh MaTeMaTUYEeCKUE MOJENH, MPUMEHATh OCBOCHHBIN
MaTeMaTUYEeCKHil ammapaT JUisl pELICHUS PaKTHKO-OPUEHTHUPOBAHHBIX  3ajady,
UHTEPHPETUPOBATH U OLIEHUBATH MOJYYEHHbBIE PE3YJIBTATHI.

OCHOBHBIE JIMHUY COJIEPKaHMS IPOIPAMMBI 10 MaTeMaTHke B 5—9 knaccax: «Hucna
U BBIUUCICHUS», «Anrebpa» («AnreOpandeckue BBIPOKCHUSDY, «YpaBHEHUS U
HepaBeHCTBay ), «DyHkum», «I'eomeTpus» («I'eomerpuyeckue GUTrypsl U UX CBOUCTBAY,
«3Mepenne TeoMeTpUYECKUX BeTUYUH»), «BeposSTHOCTh M cTatucTukay. [laHHbIe
JMHUM Pa3BUBAIOTCS MapajuieIbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTHMKOM,
OJIHaKO HE HE3aBUCUMO OJIHA OT JIPYTOii, a B TECHOM KOHTaKT€ U B3aUMOJCHCTBUMU.

ConepxaHue mporpamMmbl 110 MaTeMaTHKE, paclpenescHHOe M0 rojaM oOydeHus,
CTPYKTYPUPOBAHO TakUM 0OOpa3oM, YTOObI KO BCEM OCHOBHBIM, NPUHLUIHAAIBHBIM
BonpocaM  oOyyarouguecss — oOpallajiuCb  HEOJHOKPATHO, YTOObI  OBJIAJICHUE
MaTeMaTUYECKUMU MOHSITUSMH W HaBBIKAMU OCYILIECTBISUIOCH MOCIEAOBATEIBLHO H
NOCTYIATEIbHO, C COOJIOJIEHUEM TMPUHLHUIIA TMPEEMCTBEHHOCTH, a HOBbIE 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CUCTEMY MaTeMAaTUYECKUX IMPEACTaBICHUN 00ydaromuxcs,
pacuupsis U yriyossist e€, o0pasysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBercTtBUM ¢ PI'OC OOO marematuka siBiseTCS 00s3aTEIbHBIM yYEOHBIM
IpeaIMeTOM Ha ypOBHE OCHOBHOTO o0miero odpasoBanusa. B 5-9 kiaccax matemarnka
TPaJAMIIMOHHO U3YYaeTCsl B paMKax CIEIYIONINX Y4eOHBIX KypCOB: B 5—6 Kiaccax — Kypca
«Maremarukay, B 7-9 kiaccax — KypcoB «Airedpa» (BKIt0UYast 3JIEMEHThI CTATUCTUKYU U
Teopun BeposaTHocTer) u «l'eomerpusi». I[lporpamMmoili 1Mo MareMaTuke BBOJUTCA
CaMOCTOATENbHBIN YueOHbI Kypc «BeposTHOCTh U CTATUCTUKAY.

OO1ee 4yuciIO YacoB, PEKOMEHJOBAHHBIX MJIsi M3yueHUs MareMaTuku (0a30BbIi
YPOBEHb) Ha YPOBHE OCHOBHOTO 00IIero ooOpaszoBanusi, — 952 waca: B 5 kiacce —
170 gacoB (5 gacoB B Hezeno), B 6 kitacce — 170 yacoB (5 yacoB B HeJent0), B 7 Kiacce —
204 yaca (6 yacoB B Heneno), B 8 kinacce — 204 yaca (6 yacoB B Hefeno), B 9 kiacce —
204 gaca (6 yacoB B HEJICIIIO).



INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOT'PAMMBI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA30BAHUA

W3y4yeHne MaTreMaTHKU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JIOCTMDKCHHE OOYyYalOUMMHUCA JIMYHOCTHBIX, METANpPEIMETHBIX M MPEAMETHBIX
00pa3oBaTEIbHBIX PE3yJILTATOB OCBOCHUS YUEOHOTO TIpeaMeETa.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJabTAaThl  OCBOGHMS  MpPOrpaMMbl 1O  MaTEeMaTHKe
XapaKTEPU3YIOTCS:

1) maTpuoTHYeCKOe BOCIIUTAHHE:

MPOSIBJIEHUEM HMHTEpEca K MPOILLJIOMY M HACTOAIIEMY POCCHMCKON MaTEMaTHKH,
IICHHOCTHBIM OTHOIIEHUEM K JOCTHXCHUSAM POCCHMCKHX MAaT€MaTHKOB U POCCHUUCKOU
MAaTE€MaTHYE€CKOW IIKOJIbI, K MCIOJIB30BAHUIO ATUX JTOCTWXKEHUW B JIPYIMX HayKax W
NPUKIIATHBIX cepax;

2) rpa:kaaHcKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00s3aHHOCTEN TpaXkAaHNHA U peaju3alliy €ro mnpas,
OPEICTaBICHUEM O MaTEeMaTHYECKMX OCHOBAaX (YHKUMOHMPOBAHUS PA3IUYHBIX
CTPYKTYD, SIBICHUH, IPOLEAYp IPAKJIAHCKOro 0011IecTBa (HanpuMep, BbIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXJIEHHIO 3TUYECKUX TMpoOJeM, CBA3aHHBIX C MPAKTUYECKUM
OPUMEHEHUEM JIOCTHXKEHH HAyKH, OCO3HAHHMEM BaXXHOCTH MOPAJIbHO-3TUYECKHUX
IPUHIUIIOB B IESITEIIBHOCTH YYEHOTO;

3) TpyAoBOe BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YydYacTHE€ B PpEIICHUHM MPAKTHYECKUX 3a7ad
MaTeMaTU4YeCKOW  HANpPaBICHHOCTH, OCO3HAHWEM  BAXXHOCTU  MAaTeMaTHYECKOTO
oOpa3oBaHMsi Ha TPOTSDKCHWHM BCEW JKU3HU JUISI YCHENIHOW MpOoQeCCHOHAITBHON
NEeSATENbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
IOCTPOCHUEM HHJUBUAYaJIbHOW TPAEKTOPUU O0Opa30BaHUS U JKU3HEHHBIX IUJIAHOB
C YYETOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIIMTAHME:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTH4eCKUX OOBEKTOB, 3a/ay, pEUIEHUM, PACCYKJICHUM, YMEHUIO BUJIEThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOT 0 MO3HAHUS:

OpUEHTaIMEN B AEATEIbHOCTA Ha COBPEMEHHYIO CUCTEMY HAYUHBIX MPE/ICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJIIOBEKA, NPHUPOJLI M OOIIEeCTBa,
MOHNMAaHUEM MAaTEeMAaTHYEeCKOW HAyKU KaK Cephl YETOBEUECKOU JCSITEIIbHOCTH, STAllOB
e¢ pa3BUTUS M 3HAUYUMOCTU JJisi Pa3BUTHSA UUBUIIM3ALMH, OBJIAJCHUEM S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOM KyJIbTypOol Kak CpEICTBOM IIO3HAHUS MHpA,
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OBJIaACHHCM HpOCTGfIHIHMH HaBBIKaMH HCCHGHOB&TCHLCKOﬁ ACATCIbHOCTH,

6) pusuueckoe BocnuTaHue, (OpMHPOBAHME  KYJbBTYPbI  3A0POBbA U
IMOLMOHAJIBHOIO 0J1aroNOJyYHus:

TOTOBHOCTBIO TPUMEHSTh MaTEMaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbBA,
BEJICHMs 370pPOBOro oOpasa KH3HM (310pOBOE INUTAaHUE, COAIAHCUPOBAHHBIN PEXKUM
3aHATUN U OTJBIXA, PETyJIsipHas pU3nuecKast akTUBHOCTb ), CQOPMUPOBAHHOCTHIO HABbIKA
peduiekcun, TpU3HAHMEM CBOETO TMpaBa Ha OMMOKY M TaKOro e MpaBa APYroro
4eJIOBEKa;

7) 3K0J0rM4YecKoe BOCIIUTAHHE:

OpUEHTaIlMel Ha MPUMEHEHHE MaTEeMaTHYEeCKUX 3HAHUM JUIsl pelieHus 3ajad
B 00J1aCTH COXPAHHOCTH OKPY>KArOMICH Cpeipl, INIAaHUPOBAHUS TIOCTYIIKOB U OIEHKH HUX
BO3MOXKHBIX TIOCJICICTBUH ISl OKPYXKAIOIIeH Cpelbl, OCO3HaHUEM TJI00aJIbLHOTO
XapakTepa SKOJOTMYECKUX MPoOJIeM U MyTeH X penieHus;

8) apanTanus K H3MEHSIOMMMCS YCJIOBUAM COLUAJIBHON U IPUPOAHOM Cpebl:

TOTOBHOCTBIO K JEHCTBUSM B YCIIOBHSIX HEONPEIEICHHOCTH, MOBBIIICHUIO YPOBHS
CBOEM KOMIIETEHTHOCTH Y€pe3 MNPAKTUYECKYH) AECATEIIbHOCTh, B TOM YHCJIE YMEHUE
YUUTBCSl Y IPYTUX JIOJEH, MpuoOpeTaTh B COBMECTHOM JIEATEbHOCTH HOBBIE 3HAHUS,
HABBIKU U KOMIIETEHIIUU U3 OTbITA IPYTHUX;

HE0OXOAMMOCThIO B (DOPMUPOBAHUH HOBBIX 3HAHUM, B TOM 4Yucie (POpMyIUpPOBATH
UJIeH, TIOHSITHUS, TUIIOTE3bl 00 0OBEKTaX U SBJICHUSIX, B TOM UHCIIE paHEee HE U3BECTHBIX,
0CO3HaBaTh NEPUIIMTH COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOC
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAlMIO, BOCHPUHHMATh CTPECCOBYIO
CUTYAIINIO KaK BBI30B, TPEOYIOMINN KOHTPMED, KOPPEKTUPOBATH MPUHUMAECMBIE PEIICHUS
U IeUCTBUS, GOPMYITUPOBATH U OIIEHUBATH PUCKH U TTOCIIEACTBUS, (JOPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATDI

B pe3ynbTaTe 0cBOEHUS MPOrpaMMBbl [0 MaTeMaTHKE Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanusi y oOydaromierocsi Oyayt copmMupoBaHbl MeTalpeAMETHbIE PE3yJIbTAThI,
XapaKTEPU3YIOIIUECS OBJIAJICHUEM YHUBEPCAIbHBIMU IMO3HABATEIbHBIMU JACHCTBUSMU,
YHUBEPCAIbHBIMM ~ KOMMYHHUKAaTUBHBIMU  JCUCTBUSIMU W YHUBEPCAIbHBIMU
PEryJISITUBHBIMU JACHCTBUSMHU.

ITo3naBaTe/ibHbIE YHMBEPCAJIbHbIEC YUYeOHbIE TeHCTBUS
ba3oBble JJornueckue JelcTBUA:

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHYECKHUX
0OBEKTOB, TOHATHH, OTHOIICHHH MEXIy MOHATHUAMH, (GOPMYJIUPOBATH ONPEICIICHUS
MOHSATHUM, YCTAHABJIMBATh CYIIECTBEHHBIM TNpPH3HAK KiIacCHU(pUKAIIUKA, OCHOBAHMUS
JU1s1 0000IIIEHUS U CpaBHEHUS, KPUTEPHUH TIPOBOJIUMOTO aHAIN3a;

BOCIIPMHUMATh, POPMYJIUPOBATH U MMPEOOPA30OBHIBATH CYXKCHUS: YTBEPAUTEIbHBIC



U OTpHUIaTENIbHBIC, €IMHUYHBIE, YACTHBIE U OOIIIHE, YCIOBHBIC;

BBISIBIIATH MaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M IPOTHBOPEUHS
B ¢akrax, [aHHbIX, HAONIOJCHUIX W YTBEPXKACHUSIX, TNpenjIaratb KpUTECPUU
JUTSI BBISIBJICHUS] 3aKOHOMEPHOCTEH U IMTPOTHBOPCUHH;

JeTIaTh BBIBOJIBI C MICTIOJIb30BAHUEM 3aKOHOB JIOTHUKH, IEAYKTUBHBIX H WHAYKTHBHBIX
YMO3aKJTIOUYEeHNH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

pa3OupaTh JOKa3aTeIhCTBA MATEMATHYECKHX  YTBEPKACHWHA  (NIpsAMBIE U
OT TPOTHUBHOTO), TMPOBOJWTH CAMOCTOSATEIHHO  HECJIOXKHBIE JIOKA3aTelhCTBA
MaTeMaTU4eCKuX (DaKTOB, BBICTPAWBATh APTYMEHTAIHMIO, NPHBOJUTH TPUMEPHI H
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUS,;

BBIOMPATh CIIOCOO perieHus: ydyeOHoU 3ajaun (CpaBHUBATh HECKOJIBKO BApUAHTOB
perieHus, BHIOUpaTh HanOoIee MOAXOMSIINA C YIETOM CaMOCTOSITEIIBHO BBIICICHHBIX
KpUTEPHUEB).

ba3oBble ucciaenoBaTelbCKIeE TeHMCTBUS:

WCITOJIB30BaTh  BOMPOCHI KaK HMCCJICAOBATECILCKHMH WHCTPYMEHT IIO3HAHUA,
dbopMyIMpOBaTh BOMPOCH], GUKCHPYIONTHE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIIHHO
yCTaHaBJIMBAaTh MCKOMOE U JIaHHOE, (POpMHUpPOBATH THIOTE3Y, apryMEHTHUPOBATh CBOIO
ITO3UIINIO0, MHEHHE;

IIPOBOJIMTH IO CAMOCTOSITEJILHO COCTABJICHHOMY IUIAHY HECJIOKHBIM dKCIIEPUMEHT,
HEeOOJIBIIIOE UCCIIEA0OBAHUE IO YCTAHOBJIECHUIO 0COOCHHOCTEN MaTEMaTUUECKOTO 00BEKTAa,
3aBHCHUMOCTEH 00BEKTOB MEXKITy COOOM;

CaMOCTOATENFHO  (OPMYIUPOBATh O0OOIIEHNS W BBIBOABI IO PE3yJIbTaTaMm
MIPOBEJCHHOTO HAOJIOJIEHUSI, UCCIEAOBAHUS, OIICHUBATh JOCTOBEPHOCTH IMOJYyYECHHBIX
pE3yIbTAaTOB, BHIBOJIOB U 00OOIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIECcCa, a TaKKe BBIJIIBUTATh
MIPETOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:

BBISIBJIATh ~ HEJOCTATOYHOCTH M W30BITOYHOCTh  MH(OpPMALIMK,  JAHHBIX,
HEOOXOUMBIX JIJIsl pELICHUs 3a/1a4U;

BbIOMpaTh,  AHAIW3UPOBATh,  CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH
uH(OPMAIUIO Pa3IUYHbIX BUAOB U OPM IIPENCTABICHHUS;

BbIOMpaTh (HopMy MpescTaBiIeHus MHPOPMALIMK U WILIIOCTPUPOBATH PEIIaeMble
3aJlayM CXeMaMH, JuarpaMmMaMu, HHOHM rpauKoil 1 ux KOMOMHAIUSIMU;

OLIEHMBATh HAJAC)KHOCTh HH(POPMALIMU [TO KPUTEPHSIM, NIPEIATIOKEHHBIM YUUTEIEM
WIH ¢(HOPMYITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHMKaTHBHBIC YHUBEPCAJbHbIC YUeOHbIC [eiiCTBUA:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUSAMH U
HEeJIMU OOILEHUs], SICHO, TOYHO, TPaMOTHO BbIpa)kaThb CBOIO TOYKY 3PEHHUSI B YCTHBIX
Y IMCBMEHHBIX TEKCTaX, 1aBATh IIOSCHEHUS 10 X0y PELICHUS 3a1a4l, KOMMEHTUPOBATH



MOJIyYCHHBIN PE3yIbTaT;

B Xoa€ OOCYXIeHHUs 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOIeMBbI, pelraeMon 3a/adu, BBICKA3bIBaTh HJICH, HAIlCJICHHBIC HA TOWCK pEIICHUS,
COMOCTAaBIIATb CBOU CYXJIEHUS C CYXICHMSIMH JPYTUX YYaCTHUKOB JIMAJora,
0oOHapy>XMBaTh PA3IMYMUE U CXOJCTBO MO3ULHUN, B KOPPEKTHOU PopMe (hopmyInpoBaTh
pa3HOIIIacusl, CBOU BO3PAKEHUS;

NPEJCTaBIATh PE3yJIbTaThl PEIICHUS 3aJadyd, OSKCIEPUMEHTa, HCCIEAOBaHu,
MPOEKTa, CaMOCTOSITENIbHO BBIOMPATh (opMaT BBICTYIUICHUS C Y4€TOM 3ajad
Npe3eHTalK U 0COOCHHOCTEH ayIUTOPHUH;

MOHUMATh ¥ UCIIOJIH30BATh MPEUMYIIIECTBA KOMaHIHOW U HHIUBUIYATLHOU PabOTHI
IIPY PEIICHUHU YU4EOHBIX MAaTEMAaTHYCCKUX 3a]1a4;

NpPUHUMATh 1eJIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH OPTaHU3AIHIO
COBMECTHOU paboThI, pacTipeAesaTh BUIbI paboT, TOTOBAapUBATHCS, 0OCYKAATh MPOIIECC
U pe3yJbTat paboThl, 0000IaTh MHEHUSI HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYNIOBBIX (Gopmax padboThl (0OCYXKIeHUs, OOMEH MHEHUSIMH,
MO3TOBBIC MITYPMBI M IPYTHE), BBITIOJIHATH CBOIO YaCTh PaOOTHI 1 KOOPJAHMHUPOBATH CBOU
JNEUCTBUA C IPYTUMU YJ€HAMU KOMaHJIbl, OIIEHUBATh Ka4e€CTBO CBOETO BKJIaJla B OOIIUIA
MPOIYKT MO KPUTEPHUIM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUS.

PerynsitTuBHble YHHBepCaJbHble YUeOHbIE J1eCTBUSA
Camoopranu3anus:

CaMOCTOSITEJIbHO COCTABJIATH IUIAH, AJITOPUTM pEIICHUs 3ajJaud (WIK €ro 4acTh),
BBIOMpATh CHOCOO PEIICHHs C YYETOM MMEIOUIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBaTh W KOPPEKTUPOBATh BAPHAHTHI PEIICHUN C YYETOM
HOBOM MH(pOpMaLIUU.

CaMOKOHTPOJIb:

BJIQJIETh CIIOCOOAMHU CaMOTPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3yibTara
pelIeHns: MaTeMaTUYEeCKOM 3a/1auH;

MPEABUACTh TPYMHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NPH PEIICHUH 3a/auH,
BHOCHTH KOPPEKTHBBI B JCSITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HalJICHHBIX
OIUOOK, BEISIBIEHHBIX TPYIHOCTEH;

OLICHHMBAaTh COOTBETCTBUE pE3yJibTaTa MACSITEIbHOCTH IIOCTABJIECHHOM ILenu U
YCIIOBUSIM, OOBSICHSATh TPUYUHBI JOCTHIKEHUS WM HEIOCTHKCHHUS IIEJIM, HaXOJUTh
OIKOKY, JaBaTh OLIEHKY MPUOOPETCHHOMY OTIBITY.

INNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS MPOTPAMMbl 10 MaTE€MaTUKE MPECTABIICHbI
1o rojiamMm oOy4eHus B CICAYIOMINX pa3iesiax MporpaMMbl B paMKax OTIEIbHBIX YYEOHBIX
KypCcOB: B 5—6 kjaccax — Kypca «Martematukay, B 7-9 kiaccax — KypcoB «Anredpay,
«I'eomeTrpust», «BepOATHOCTb U CTATUCTUKAY.



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

HOACHUTEJ/IbBHAA 3AIIMCKA

[IpuopuTeTHBIMU LEIAMH OOy4YeHHs MaTreMaThuke B 5—0 Kiaccax SBISIOTCA:

npoJoJbKeHne (OPMUPOBAHMS OCHOBHBIX MAaTEMaTHYECKUX MOHSATHH (Yucio,
BEJIMYMHA, TeoMeTpuueckass Qurypa), o00eclneyuBalOUMX MPEEeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa3oBaHus 00yHarOIINXCS;

pa3BUTHE MHTEIUICKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH OO0ywarommxcs,
[I03HABATEIbHON AaKTUBHOCTH, MCCIECAOBATEIbCKUX YMEHUH, HMHTEpEca K H3Yy4YCHUIO
MaTE€MaTHKH;

NOJBEJCHUE OOYy4yarolUMXcsd Ha JOCTYIHOM JJIsi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTEMATHKHU U OKPYKaIOLIEr0 MUpa;

dbopmupoBaHUe (PYHKIMOHAIBHOW MaTeMaTUYEeCKOM TPaMOTHOCTH: YMEHHS
pacro3HaBaThb MaTeMaTU4YeCKue OOBEKTbl B pEAIbHBIX JKU3HEHHBIX CUTYyalMsX,
IIPUMEHATh OCBOCHHBIC YMEHMS [UIl PEUICHUs NPAKTHUKO-OPMEHTHPOBAHHBIX 3a7ad,
UHTEPIPETUPOBATh II0JYyYECHHBIE pE3YyJIbTaTbl U OLEHHMBAaTh HUX HA COOTBETCTBUE
MIPAKTUYECKON CUTYALUU.

OcCHOBHBIE JIMHMM COJEpXKaHHUs Kypca MaremaTuku B 5-6 Kiaccax —
apudmernyeckass M TeOMETpPUYECKasl, KOTOpbIE DPa3BUBAIOTCA MNapajuIeIbHO, Kaxaas
B COOTBETCTBUU C COOCTBEHHOW JIOTMKOW, OJJHAKO, HE HE3aBUCHUMO OJHAa OT JPYTOH,
a B TECHOM KOHTaKT€ M B3aUMOACHCTBHM. TakKe B Kypce MAaTeMaTUKHU IHPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTAaMU alIre0pbl U ONMKUCATEIbHON CTATUCTHKU.

W3ydeHnune apudmernyeckoro MaTepuana HAuyMHAETCs CO CHUCTEeMaTHU3aluu U
pa3BUTHS 3HAHUN O HATyPAJIbHBIX YMCIIaX, MOJYYEHHBIX HA YPOBHE HAYaJIbHOTO OOLIETO
obpazoBanus. Ilpm 3TOM COBEpIIEHCTBOBAaHME  BBIYHCIUTENBHOM TEXHUKU U
¢opMHupoBaHME  HOBBIX  TEOPETUYECKHX  3HAHMWA  COYETaeTcs C  Pa3BUTHEM

BBIUMCIIUTENILHOW KYJBTYPbl, B YaCTHOCTM C OOyYE€HHEM MPOCTEHUIIMM HpUEMaM
IPUKAIKA M OLEHKU pPE3yJIbTATOB BBIYUCICHUM. l3yueHue HaTypaabHBIX YHCEN
IIPOJIOKAETCS B 6 KJ1acCe 3HAKOMCTBOM C HAYAJIbHBIMU IMOHITUSAMH TEOPUU IEITUMOCTH.

Hayano n3zydeHus: 0OObIKHOBEHHBIX U IECITHYHBIX IPOOEH OTHECEHO K 5 Kiaccy. ITo

NEPBBIN 3TAN B OCBOEHUU APOOEil, KOT1a MPOMCXOIUT 3HAKOMCTBO C OCHOBHBIMHU HJIESIMH,

HNOHATUAMHU TeMbl. [Ipu 3TOM paccMoOTpeHre 0OBIKHOBEHHBIX JIpOO€EH B IOJTHOM 00BbEME
IPEALIECTBYET U3YUYECHUIO JECATUYHBIX IpOOEH, U4TO LEIeCO00pa3HO ¢ TOYKH 3pEHUs
JIOTUKU H3JI0’)KEHUSI YUCJIOBOM JIMHUHU, KOTJa IpaBuia ACHCTBUM C NECATUYHBIMU
ApOOSIMH MOXHO 00OCHOBATh Y€ M3BECTHBIMHU aJITOPUTMaMU BBINOJIHEHUS JEHCTBUIM
C OOBIKHOBEHHBIMH JpOOSMU. 3HAKOMCTBO C JAECATHYHBIMU JAPOOSIMU PACUIUPUT
BO3MOKHOCTH Il TIOHMMaHUsl OOYYalOIIMMHUCS MPHUKIAJHOTO MPUMEHEHHUS HOBOU
3aIMCU TIPU U3YYEHUU JPYTUX MPEIMETOB U IPU INPAKTUYECKOM HCIIOJIb30BAHUU.

K 6 xiaccy OTHeCEH BTOpOM »3Tall B HU3y4YE€HUU JApoOed, Tae MNPOUCXOIUT
COBEPILIEHCTBOBAHNE HABBIKOB CPABHEHUS U NIPe0Opa3zoBaHus ApoOEi, OCBOEHHUE HOBBIX
BBIYUCIIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYUCICHUNW, B TOM YUCIIEC
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3HAYCHWHA BBIPAKCHUM, COJEPKAIUX W OOBIKHOBEHHBIC, W JIECATUYHBIC IpOOH,
YCTaHOBJICHHUE CBSI3€M MEXIY HUMH, PACCMOTPEHHE TPUEMOB PEIICHUS 3a/1a4 Ha JpOo0H.
B Hagase 6 kiacca mpOMCXOAUT 3HAKOMCTBO C MOHSATHEM MPOIICHTA.

OCo0EHHOCTHIO M3YUYECHHS TIOJOKUTENILHBIX U OTPUIIATENILHBIX YUCET SIBIISIETCS TO, YTO
OHHM TaKXe MOTYT pacCMaTpUBaTHCS B HECKOJIBKO TAnoB. B 6 kiacce B Havasne n3yueHus
TeMbl «[looKUTENBbHBIE U OTPUIIATENIbHBIE YMCIIay BbIeseTcs nmoareMa «L{enpie unucnay,
B paMKax KOTOpOH 3HAKOMCTBO C OTPHUIATEIBHBIMH YHCIAMH U JICUCTBUSMU
C MOJIOKUTEIbHBIMUY OTPUIATEIBHBIMU YUCIIAMH TIPOUCXOAUT Ha OCHOBE COJIEPKATEITBHOTO
HOAX0Aa. DTO MO3BOJISET HA JOCTYITHOM YPOBHE MMO3HAKOMUTH O0YYAIOIIUXCS MPAKTHYECKU
CO BCEMH OCHOBHBIMH IIOHATHSMH TEMBI, B TOM 4YHCJIC W C IpaBUJIaMU 3HAKOB
TIpY BBITTOJTHEHUU apU(PMETHICCKUX JCUCTBHUMA. V3yueHne palioHaTbHBIX YHCENT Ha 9TOM He
3aKOHYMTCSI, @ OyIeT MPOAOIKEHO B Kypce aJireOphl 7 Kiacca.

[Ipu o0Oy4yeHWM peEmIeHUI0 TEKCTOBBIX 3aJad B 5-0 Kiaccax HCIOIb3YIOTCS
apupMeTHIeCKue TpUEMBbI pemeHus. [Ipu oTpaboTke BEIYHCIUTEIBLHBIX HABBIKOB B 5—6
KJIaccax pacCMaTPHUBAIOTCS TEKCTOBBIE 3a[a4M CISAYIOIMIUX BUIOB: 33/1a4d Ha JIBIJKCHHE,
Ha YaCTH, HA TTIOKYIIKH, HAa pabOTy U IPOU3BOAUTEILHOCTD, Ha MPOIIEHTHI, HA OTHOIIIECHUS
u nponopuuu. OOyyaromyecs 3HAKOMSTCS C MPUEMaMM pPEIIeHHs 3aaad nepedopom
BO3MOXHBIX BapHAHTOB, y4aTcs paboTaTh ¢ WHPOPMAIHEH, TPECTaBICHHON B (opMme
Ta0JIMI] UK AUArPaMM.

B mporpamme yueGHOTO Kypca «MaTtemaTuka» MperyCMOTPEHO (OpMUPOBAHUE
NPOMNEACBTHUECKUX alreOpandeckux MpencTaBieHuid. bykBa Kak CHMBOJI HEKOTOPOTO
Yucia B 3aBUCHUMOCTH OT MaTeMaTHYECKOTO KOHTEKCTa BBOJUTCA ITOCTETCHHO.
bykBeHHass CHMMBOJHMKA MIMPOKO HCIIONB3YETCA MPEXIE BCEro Ui 3almUCH OOIIHUX
YTBEPXKJICHUN U IPEAJIOKEHUH, HOPMYJI, B YACTHOCTHU JJISI BHIYMCICHHS TEOMETPUUECKHUX
BEJIUYMH, B KAYECTBE «3aMECTUTEIIS YUCIIA.

B nmporpamme yueOHOoro kypca «Maremartukay TMpeacTaBieHa HarjsgHas
TEOMETpHs, HaIpaBJieHHAas Ha pa3BUTHE OOPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXKeHUsI, N300Pa3UTEIBHBIX YMEHUN. DTO Ba)KHBIM ATall B U3YYCHUH TCOMETPHH,
KOTOpPBI  OCYIIECTBJISIETCS HA  HAIJISAHO-TIPAKTUYECKOM  YpOBHE,  OINHUPAETCS
Ha HarjasiaHO-00Opa3HOE€ MbIIUICHHE oOyuarmmxcs. bomnbiias poiabr  OTBOAUTCS
MPAKTUYECKOHN NIEATeTbHOCTH, OMBITY, SKCIIEPUMEHTY, MojienupoBanuto. O0yyarouecs
3HAKOMSTCSl ¢ TEOMETPUUYCCKUMH (UTypaMH Ha TUIOCKOCTH U B MPOCTPAHCTBE, C HX
OpOCTEUIIUMU  KOHQUTYpalMsAMH, Yy4yaTcsi H300pakaTh HMX Ha HEJIMHOBAHHOU U
KJeT4aTon Oymare, pacCMaTpUBaIOT WX MPOCTEUINNE CBOWCTBAa. B mporecce n3yueHus
HaTJISTHON T€OMETPUHU 3HAHUS, MOJYYEHHBIC OOYJYaIOIMMHUCS HAa YPOBHE HAYAJIBLHOTO
o01ero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACIIIUPSIOTCS.

CoryacHO y4eOHOMY IUIaHy B 5—6 Kilaccax M3y4aeTcsi HHTErPUPOBAHHBIN MTPEIMET
«MaremaTuka», KOTOPBIA BKJIIOYAeT apuMETHUUECKH Marepual | HarIsAHYIo
TEOMETPHUI0, & TAKXKE IMPOIEICBTHUCCKUE CBEACHUS M3 alIreOphl, DJIIEMEHTHI JIOTUKHA U
HayaJia OUCaTENIbHONU CTATUCTUKH.

OO6111e€ YnCII0 YacoB, PEKOMEHOBAaHHBIX ISl U3YYeHUs] MaTeMaTuku, — 340 yacos:
B 5 knacce — 170 gacoB (5 yacoB B Hezelno), B 6 kinacce — 170 gacoB (5 4acoB B HEACIIO).
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COJEPXKXAHME OBYYEHMUA
5 KUIACC

HarypajbHble YuC/Ia ¥ HYJIb

HarypaneHoe wumcno. Psn nHarypampabsix uymucen. Yucno 0. H3oOpaxenwue
HATypaJIbHBIX YMCEl TOUKAMH Ha KOOPJIUHATHOU (YUCITOBOM) IPSIMOM.

[lo3unmoHHass cucremMa CcyucieHusd. PuMckas HyMmepauus Kak [OpHUMED
HEIMO3UI[MOHHON CUCTEMBI CUUCIIEHUA. [JecATHUHAs CUCTEMA CUUCIICHHUS.

CpaBHeHUE HATypaJbHBIX YHUCEJ, CPABHEHHUE HATYpPaJbHBIX YHCEI C HYJEM.
Cnoco6bl cpaBHeHMsI. OKpYyTIIEHHUE HATYPAIbHBIX YUCEIL.

CnoxeHue HaTypaJIbHBIX YKCEJ, CBOMCTBO HYJISI MPH CIOKEHUU. BrlunTanue Kak
nefcTBre, 00paTHOE CIIOKEHHUIO. YMHOXKEHHE HATypaJbHBIX YHCEIN, CBOMCTBA HYJS H
CAMHMIIBI TpPU YMHOXeHUHU. JleneHue Kak JedcTBHUE, OOpaTHOE YMHOMXEHHUIO.
KomnoneHnTs! neicTBuii, cBsi3zb Mexay HUMU. [IpoBepka pesynbrata apuMeTUUIECKOTO
nevictBusl. I[lepeMecTUTENbHOE W COYETATENILHOE CBOMCTBA (3aKOHBI) CJIOXKEHUS U
YMHOXEHUS, PACIPEICIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUS.

Hcnonb3zoBanne OyKB sl 00O3HAUYEHHsS] HEU3BECTHOTO KOMIIOHEHTA U 3aIllUCH
CBOMCTB apu(METUUECKUX JACHCTBUH.

Jlenurenu u KpaTHBIE YKCIIA, PA3JI0KEeHUE HA MHOkUTENH. [IpocThie U cocTaBHBIE
yucna. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoMm.

Crenenb ¢ HaTypalbHBIM NOKa3aTelIeM. 3allUCh YUCIA B BUJIE CYMMbI pa3psiAHBIX
CllaraeMblIX.

UucnoBoe BbIpaKEHUE. BbluncieHne 3HAUEHUN YUCIOBBIX BBIPAXKEHUM, MOPSAIOK
BBITIOJIHEHUSL ACUCTBUU. lCMONb30BaHME NPU BBIYUCIEHUSX IEPEMECTUTENBHOIO U
COYETATEILbHOTO CBOMCTB (3aKOHOB) CJIOKEHHS U YMHOXKEHHS, paclpeeIuTeIbHOIo
CBOMCTBA YMHOXECHHUS.

Apodu
[IpencraBienne o apoOu Kak CrocoOe 3amrucH 9acTH BelMUUHBL. OOBIKHOBEHHBIC

npobu. IlpaBuiibHBIE M HempaBWiIbHbIE ApoOH. CmemaHHas JIpoOb, NpeICTaBIICHUE
CMEIIaHHOW ApoOM B BUJE HENMPABWIBHOM JIpoOM M BBIJCICHHE LEIOW YacTh 4Yuciia
U3 HempaBWIbHOU npobu. M3o0paxkenue npoOell TOYKaMH Ha YHCIOBOW MPSMOM.
OcHoBHOe cBoiicTBO npoOu. Cokpamenue apobeit. IlpuBenenne npoOu K HOBOMY
3HameHaTeno. CpaBHEeHUE ApoOeil.

CnoxxeHre W BBIUMTAHHE IpoOeH. YMHOXKEHWE M JeJieHue apoOeid, B3armMHO-
oOpaTHbie 1poOu. HaxoxaeHue 4acTu Leaoro v Leyioro mo ero 4acTu.

Hecsatuunas 3amuch npoOeii. [lpeacrtaBneHue aecsITHYHONW ApoOM B  BHIE
OOBIKHOBEHHOU. M300paxkeHne NecATHUYHBIX APOOE TOYKaMU Ha YUCIOBOW MPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

Apudmernueckue AEUCTBUS C ACCATUIHBIMUA Apo0siMu. OKpyTIICHHE MECATUYHBIX
poOeit.
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PemmeHne TeKCTOBBIX 33124

Pemiennie TEKCTOBBIX 3a7ad apupMeTUUECKUM CIOcoOOM. PelieHue gormdyeckux
3aja4. PemeHne 3amad mepeOopoM BceX BO3MOXKHBIX BapuaHTOB. Mcmosib3oBaHme
P pEUICHUU 33124 TaOJIUI U CXEM.

Pemenue 3anau, coaepxanux 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYUHBI: CKOPOCTH,
BpEMsI, PACCTOSIHME, II€HA, KOJMYECTBO, CTOMMOCTb. EJIWHMIIBI MU3MEpPEHUsS: MAacChl,
00beMa, 1IeHbI, PACCTOSIHUSA, BPEMEHH, CKOPOCTU. CBSA3b MEXKAY €AMHUILIAMU U3MEPEHUS
KaK0W BEJIMUYUHBI.

Perrenrie oCHOBHBIX 3a71a4 Ha JIPOOH.

[IpencraBieHre JaHHBIX B BUJIE Ta0IHUIl, CTOJOYATHIX JHArPaMM.

Harnsinnas reomerpust

Harnsaueie npeacraBieHus o ¢urypax Ha IJIOCKOCTU: TOYKA, MpsiMasi, OTPE3OK,
Jyd, YroJI, JOMaHasi, MHOTOYTOJIbHUK, OKPYXKHOCTb, KpyT. YTou. [IpsMOM, OCTPBIiA, Tyrou
Y Pa3BCPHYTHIN YIJIBL.

JlnuHa oOTpe3ka, METPUYECKUE €IUHMIIBI JJIMHBL. J[TuHa JIOMaHOW, MNEepUMETP
MHOTOYTOJIbHUKA. I3MepeHne 1 MOCTPOCHUE YTIIOB C TOMOLIBIO TPAHCIOPTUPA.

Harmsimaple mpencrtaBieHuss o (¢urypax Ha IDIOCKOCTH: MHOTOYTOJBHUK,
IPSIMOYTOJILHUK, KBaJIpaT, TPEYTOJIbHHUK, O PABEHCTBE PUTYD.

N3o0paxkenne ¢uryp, B TOM umcie Ha Kietdarod Oymare. [loctpoenue
KOH(MUTypalnii U3 yacTeil NpsMoi, OKPY>KHOCTH Ha HETMHOBAHHOM U KJI€T4aTol OyMmare.
Hcnonp30BaHKEe CBOMCTB CTOPOH M YIJIOB IPSIMOYTOJIbHUKA, KBaAPATA.

[Tnomann MPSIMOYTOJLHUKA u MHOT'OYT'OJIbHUKOB, COCTaBJICHHBIX
U3 TMPSMOYTOJBHUKOB, B TOM 4Hcle (HUryp, M300paKCHHBIX Ha KJIET4aTod Oymare.
EnvHUIBI M13MEpEHUS TTONIAIN.

Harnsiguele mpeacTaBiieHHsT O TPOCTPAHCTBEHHBIX (UTypax: NPSIMOYTOJIbHBIN
napayenenunea, Kyo, MHOrorpaHHuku. M300paxkeHre mpoCcTeHImmX MHOTOTPaHHHUKOB.
PazsepTku kyOa u mapamienenumnena. Coznanve Mojesield MHOTOTPaHHUKOB (U3 OyMmary,
MIPOBOJIOKH, TUIACTWIIMHA U APYTUX MATEPHUATIOB).

O06BEM MPSMOYTOJILHOTO TIapajuieNienunena, kyoa. Exunuiib: nsmepenust oobeMa.

6 KIIACC

HartypanabHblie yncia

Apudmernyeckue JEUCTBUS C MHOTO3HAYHBIMU HATypPaJbHBIMH  YHCIIAMH.
UucrioBble BBIPAKEHUSI, TOPSJOK JCHCTBUMN, MCIIONBb30BaHUWE CKOOOK. Mcmonbp3oBaHue
IIPA  BBIYUCIICHUSAX TNEPEMECTUTEIIBHOTO M COYETATEIBbHOTO CBOWCTB CIOXKECHUA U
YMHOXKEHUS, PaCHpeIeIUTEILHOIO0 CBOMCTBA YMHOXEHUsI. OKpyIJIEeHHE HATypaJbHBIX
YHUCEl.

JlenuTenu v KpaTHBIE YKClia, HAMOOJIBIIHNI OOLIUIA JETUTENh U HAMMEHbIIIee 00111ee
KpaTHoeE. J|enuMOoCTh CyMMBI U ITPOU3BEACHUS. JleeHne ¢ OCTaTKOM.
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Apodu
OObIKHOBEeHHasT ApoOb, OCHOBHOE CBOKMCTBO JpOOH, COKpalleHue apoOci.

CpaBHeHUE U ymopsaouMBaHUE ApoOeil. PemieHuwe 3agad Ha HaxXOXJIEHUE YaCTH
OT LEJOro M LeJoro mo ero 4vactu. Jl[poOHoe YWCIO Kak pe3yiabTaT AeTCHHS.
IIpencraBneHue necATUYHOM ApoOU B BHUAE OOBIKHOBEHHOM IpOoOM M BO3MOKHOCTb
NpEeICTaBICHU OOBIKHOBEHHOM IpoOM B BUAE AecATHUHOH. JlecaTnuyHble npodu u
METpUYecKasi cuctemMa Mep. ApUPMETHUYECKHE JEHCTBUS U YHUCIIOBBIE BBIPAXKEHUS
C OOBIKHOBEHHBIMU U JAECATUYHBIMU JPOOSMHU.

Otnomienue. Jlenenue B 1TaHHOM OTHOIIEHUH. Maciita0, nponopius. [Ipumenenue
IIPONIOPLMHU [IPU PELICHUN 3a1a4.

IlonsiTne npoueHra. BelunciieHMe NPOLEHTa OT BEIWYUHBI U BEJIWYUHBI 110 €€
OpOLEHTY. BpIpaxkeHre NPOUEHTOB MAECATHYHBIMU Jpo0sMu. Pemienwe 3anau
Ha IIPOLICHTHI. BhIpakeHNEe OTHOLLIEHNS BEJIMYUH B IIPOLIEHTAX.

IHosi0:kuTEIbHBIE M OTPUIIATEIbHbIE YHCJIA

[TonoxxkutenbHble W OTpUIATENIbHBIE Yucia. llenble yucima. Monaynp 4ucia,
reoMeTpudecKkast UHTepIpeTaus Moy yucia. M3o0paxeHue yncesn Ha KOOpAMHATHOMN
npsimoil. YucnoBeie mpoMmexxkyTku. CpaBHeHHMe ducel. ApupMeTHYecKue AeUCTBUS
C MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YU CIIAMU.

[IpsimoyrosibHasi cHUCTEMAa KOOPAMHAT Ha IUIOCKOCTU. KoopauHaThl TOUYKHU
Ha IUIOCKOCTH, abciucca u opauHaTa. IloctpoeHne Touek U Gpuryp Ha KOOpAMHATHOM
IJIOCKOCTH.

bykBeHHBbIE BbIPaKeHU s

[Ipumenenue OyKB Ui 3alMCH MAaTEMaTHYECKUX BBIPAXKEHUN U MPEIJIOKEHUM.
CpoiictBa apudmernueckux JedcTBUil. bByKBEeHHbIE BBIpAXKEHUS W  YHCIOBBIE
NIOJCTAHOBKU. DyKBEHHBIE pABEHCTBA, HAXOXKJICHHE HEU3BECTHOTO KOMIIOHEHTA.
®opmyibl, GopMysbl TEpUMETpa W IUIOHIAAM TMPSMOYTOIbHUKA, KBajapara, o0beMa
napajiesienunena u Kyoa.

Penrenue TeKCTOBBIX 33124

Pemienrie TeKCTOBBIX 3aad apupMETHUECKUM CIocoOoM. PerieHue JOrndeckux
3a1a4. Pemenue 3amau nmepebopoM BceX BO3MOXKHBIX BAPUAHTOB.

Pemenne 3agay, cogepxammx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYUHBI: CKOPOCTb,
BpEMs, PacCTOSTHHE, TICHA, KOJTMIECTBO, CTOMMOCTh, TTPOU3BOUTEIILHOCTD, BPEMSI, 00HEM
paboTel. EnquHUIBI U3MEpEHUs: MacChl, CTOMMOCTH, PAacCTOSIHUS, BPEMEHHU, CKOPOCTH.
CB43b MEXY €AUHHUIIAMHA U3MEPEHUS KAXKI0W BEJTUYHUHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOIIEHHEM, MPOMOPUHOHAIBHOCTHIO BEJIIMYUH,
MPOIIEHTAMU; PEIlIEHHE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLICHTHI.

OueHka W TPUKHUIKA, OKpyrjeHue pesyiabrara. CocTaBieHHE OYKBEHHBIX
BBIPQKECHUH I10 YCIOBUIO 3aa4U.

[IpencraBienne JaHHBIX C TMOMONIbI0 Tabmui, u guarpamMm. CrosOuatbie
JHarpaMMbl: YTEHUE U TTOCTpOeHUE. UTEHHE KPYTrOBBIX JUATrPAMM.
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Harasinnas reomerpust

Harnsinaelie npencraBinenus o Gurypax Ha IUIOCKOCTH: TOYKA, IpsiMasi, OTPE3OK,
Jqyd, yroJj, JoMaHasi, MHOIOYT'OJIbHUK, YETBIPEXYTOJbHUK, TPEYTOJIbHHUK, OKPYKHOCTb,
KPYT.

B3auMHoe pacrnonoxeHue ABYX NpsIMbIX Ha IJIOCKOCTH, MapajulelibHbIE MpPSMBbIE,
NepHeHANKYJIIpHbIe psiMble. MI3MepeHne paccTOsTHUN: MEXTy ABYMSI TOYUKAMU, OT TOUKHU
710 TIPSIMOM, IJTMHA MaplipyTa Ha KBaJpaTHOU CETKe.

WN3mepeHrne H IOCTPOCHHE YIVIOB C€ IOMOIIBIO TpaHcnopThpa. Buubl
TPEYTOJIbHUKOB: OCTPOYTOJbHBIN, MPSIMOYTOJbHBIN, TYNOYTOJIbHBIN, paBHOOEIPEHHDIH,
PaBHOCTOPOHHUI. YETBIPEXYTOJbHUK, MPUMEPHI YETHIPEXYTOJIBHUKOB. [IpsSAMOYronbHUK,
KBaJpaT: HCIOJb30BaHUE CBOWCTB CTOPOH, YIVIOB, JuaroHaneu. I3oOpaxenue
r€OMETPUYECKUX (UTyp Ha HEJIMHOBAaHHOM OyMmare ¢ WCIOJb30BaHUEM LIMPKYJIA,
JUHEWKH, yrolbHMKA, TpaHcnopTupa. [loctpoenus Ha kieryaroit Oymare.

[lepumerp MHoroyronpHuka. [loHsiTHe 1uiomanu QUrypbl, €AUMHULIBI W3MEPEHUS
wiomaau. [IpubnmxeHnoe usmepenue miomaan GUryp, B TOM YHUCIE€ Ha KBaJpPaTHOU
cetke. [IpubnmxeHHOE N3MEpEHHE JUIMHBI OKPYKHOCTH, TUIOIIAU Kpyra.

CumMmMmeTpus: LIeHTpaibHasi, 0OCeBasi U 3epKajbHasi CAMMETPHH.

[TocTpoeHne cuMMETPUYHBIX PUTYD.

HarnsgHsle mpenctaBiaeHys 0 IPOCTPAaHCTBEHHBIX (PUTYypax: Napajuieenunesn, Kyo,

npu3Ma, TupamMmuaa, KOHyC, IWIMHIP, map U cpepa. N3o0paxxeHne npocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPaHHUKOB, IIMIMHIpA U KoHYyca. Co3laHue Mozeneil
MPOCTPAHCTBEHHBIX GUTYp (M3 OyMaru, MpoOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPUAIIOB).

[Tonarue oO0BEMa, eauHUIIBI U3MEpeHus o0bema. OO0BEM NPSIMOYTOJIBLHOIO

napasuienenunena, Kyoa.

NNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl Y4E€OHOTO Kypca K KOHIY
o0yueHus B 5 KJjacce:

Yucia v BbIYUCTICHUSA

[loHuMaTh W MPaBUIBHO YHOTPEOISATH TEPMHUHBI, CBA3AHHBIE C HATypaJbHBIMU
YKClIaMHi, OOBIKHOBEHHBIMH U JECATUYHBIMH IPOOSIMH.

CpaBHUBATHh M YNOPSAJOYMBATH HATYpaJbHbIC YUCJA, CPABHUBATh B MPOCTEHIINX
CiTy4asix OOBIKHOBEHHBIE IpOOU, NECATUUHBIE TPOOH.

COOTHOCUTD TOUKY Ha KOOPJIMHATHOM (YUCIIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €M
YHCIIOM M M300pa)kaTh HATypajbHbIE YMCJIA TOYKAMU Ha KOOPJIWHATHOM (YMCIIOBOM)
MPSMO.

Boeimonasate  apudmMernueckue — JEHCTBUS ¢ HATYpPaJdbHBIMH  YHUCJIAMH,
¢ OOBIKHOBEHHBIMH JIPOOSIMU B MPOCTEUIIINX CITydasiX.

BbINoHATE POBEPKY, NPUKUJIKY PE3YIbTATa BEIYMCICHUIM.

OKpyIJISITh HATypaJIbHBIE YHCIIA.
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PemmeHne TeKCTOBBIX 33124

Pemarp TekcTOBBIE 3amauu  apUOMETHYCCKHM CIIOCOOOM H C  IIOMOIIBIO
OpraHU30BaHHOT'O KOHEYHOTO TMepedopa BCEX BO3ZMOKHBIX BAPHAHTOB.

PemaTte 3agauu, coaeprkaliue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYUHBI: CKOPOCTD,
BpEMsi, pacCTOSIHUE, 11€Ha, KOJIUYE€CTBO, CTOUMOCT.

Hcnonb30BaTh KpaTKWE 3alUCH, CXEMbI, TaOJIUIbI, 0003HAUYCHHS TPH PELICHUH
3aj1a4.

[Tonp30BaThCS OCHOBHBIMU €IMHHUIIAMH M3MEPEHHMS: IICHBI, MAaCcChl, PACCTOSHUS,
BPEMEHH, CKOPOCTH, BBIPAXKATh OJTHU €IMHUIIBI BETMUMHBI Uepe3 IPyTHE.

N3BnekaTh, aHAIM3UPOBATh, OICHUBATH HH(POPMAIMIO, IPEIACTABICHHYIO
B TabJyuIle, HA CTOJOYATON auarpamMme, MHTEPIPETUPOBAThH MPE/ICTABICHHBIC JaHHBIE,
UCIIO0Ib30BaTh JaHHBIE IPU PEILICHUH 3a]1a4.

Harasiainas reomerpust

ITonp30BaThCA r€OMETPUYECKUMU IIOHATUAMHA: TOUYKA, IIPsIMast, OTPE30K, JIyd, yro,
MHOI'OYT'OJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mNpUMEpPbl OOBEKTOB OKPYKAIOIIETO MHpa, HUMEIHUX (opmy
U3YyYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C YyIVIAMHU: BEpIIMHA CTOPOHA,
C MHOTOYI'OJIBHUKAaMM: YI'OJI, BEPILIMHA, CTOPOHA, JUAaroHallb, C OKPYKHOCTBIO: paanyc,
TUAMETp, LEHTP.

N300paxxath U3y4eHHbIE TEOMETPUYECKHE (PUTYypbl HA HETMHOBAHHOW M KJIETYATOM
Oymare ¢ IOMOIIbIO IUPKYJISI U TMHEUKH.

HaxonuTe nmivHBI OTpPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C  IOMOIIBIO

JIMHEWKH, CTPOUTH OTPE3KH 3aJaHHOM JUIMHBI; CTPOUTH OKPYKHOCTB 3aJJaHHOI0 PaInyCa.

Hcnonp30BaTh CBOWCTBA CTOPOH M YIVIOB IPSIMOYTOJIBHUKA, KBajgpara Uil HX
IIOCTPOEHUS, BBIYUCIICHHUS IIJIOIAN U IEPUMETPA.

Boluucnate  nmepuMmeTp M IUIOIIAAb  KBajpaTa, MNPSIMOYIOJbHUKA, QUryp,
COCTaBJICHHBIX U3 MPSIMOYTOJBHUKOB, B TOM YHCJe QUTYp, H300paKEHHBIX HA KIIETYATOU
Oymare.

Ilonb30BaTbCd OCHOBHBIMM METPUYECKUMHU E€IUHULAMU H3MEPEHMS JUINHBI,
IUIOLIAH; BBIPAXKaTh OJIHHU €IMHULIBI BEJIMYHUHBI YEPE3 IPYTHE.

Pacno3naBate napaienenunen, KyO, MCHOJb30BaTh TEPMHHOJIOTUIO: BEPILHHA,
pedpo rpaHb, U3MEPEHHUS, HAXOIUTh U3MEPEHMS MapajulelienuIena, Kyoa.

Bbruncnsate 00beéM  Ky0a, mnapajuienenunena Mo 3aJaHHbIM  H3MEPEHHUSM,
MOJIb30BATHCS EIMHULIAMU U3MEPEHUS 00BbEMA.

Pemlare HecnokHbIE 3aJadyd  HA M3MEPEHUME TIE€OMETPUYECKUX BEJIWYUH
B IIPAKTUYECKUX CUTYALIHSX.
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[IpeameTHbIE pe3yJbTaThl OCBOEHUS MNPOrpaMMbl YYEOHOrO0 Kypca K KOHILY
o0yueHus B 6 kiaacce:

Yuciia ¥ BbIYUCICHUS

3HaTh U TMOHMMAaTh TEPMHHBI, CBSI3aHHBIE C PAa3JIUYHBIMU BHUJAMU 4YHUCEN U
crocobamMu MX 3alucH, MEePexXoJuTh (€CIM ATO BO3MOXKHO) OT OJHOU (POpMBI 3aMUCH
Yyuclia K IPYrou.

CpaBHHBAThH U YIIOPSIIOYNBATS IEJIbIE YUCIIA, OOBIKHOBEHHBIE U IECATUYHBIC APOOH,
CpPaBHUBATh YMCJIa OJJHOT'O U Pa3HBIX 3HAKOB.

BrInonHsATh, coueTas yCTHbIE U TMCbMEHHBIE TPUEMBI, apu(METHIECKHE JEHCTBUS C
HATypaJIbHBIMU W IEJIBIMA YHUCJIaMH, OOBIKHOBEHHBIMU M JECATUYHBIMU JpOoOsSIMHU,
MOJI0KUTEIbHBIMU U OTPULIATEbHBIMYU YU CIAMH.

BpuncisTh 3HAUYEHUS YHUCIIOBBIX BBIPAKEHHM, BBIIOJIHATh IMPUKUIAKY U OLIEHKY
pe3yibTaTa BBIUMCICHUM, BBIMOJIHATH MPEOOpPa30BaHUS YHUCIIOBBIX BBIPAKEHUN
HA OCHOBE CBOWCTB apu(PMETHUECKUX IEHCTBUM.

COOTHOCUTH TOYKY Ha KOOPJMHATHOW MPSAMOM C COOTBETCTBYIOIIUM €i YUCIOM H
n300paxaTh YUCIa TOUKaMU Ha KOOPJIMHATHOW MPAMOM, HAXOJUTh MOJTYJIb YHCIIA.

COOTHOCUTH TOYKH B MPAMOYTOJBHOW CUCTEME KOOPAUHAT C KOOPAMHATAMU ATOMU
TOYKHU.

OKpyIJISITh 1EeJIbIe YKCIIa U ACCATUYHBIE IPOOU, HAXOAUThH MPUOIMKESHUS YnCer.

YucnoBbie 1 OyKBEeHHbIE BbIPAKEHHSI

[TonnmaTh W yHmoTpeOJIATh TEPMHUHBI, CBS3aHHBIC C 3alMChI0 CTEIICHHW 4YHCIIA,
HAaXOJWTh KBaJApaT W KyO 4YMCIA, BBIYUCIATH 3HAYEHUS YHUCIOBBIX BBIPAXKEHUN,
CcoZEepKaIIUX CTCTICHU.

[Tonp30BaThCA TpU3HAKAMM JEJIMMOCTH, pPACKJIAJbIBaTh HATypaJbHbIC YHUCIA
Ha MPOCTHIC MHOXKHUTEIIH.

[Tonp30BaThCs MacIITaAOOM, COCTABIIATh MMPOIOPIIUU H OTHOIIIEHUSI.

Ucnonb3oBaTh OyKBBI isi 0003HAYEHHUS YMCENT NIPH 3alUCH MaTeMaTUYECKUX
BBIpQKEHUN, COCTaBJSATh OyKBEHHBIC BBIPAKCHHUS M (POPMYJIbI, HaXOAUTh 3HAUYCHHS
OYKBEHHBIX BBIPAXKEHU, OCYIIECTBIISIE HEOOXOAUMBIE MOJICTAHOBKU U MPE0OPa30BaAHMUSL.

HaxoauTh HEM3BECTHBIN KOMIIOHEHT PABEHCTRBA.

PelieHHe TEKCTOBBIX 32124

Pemrate MHOTOIIIaroBBIE TEKCTOBBIC 33/1a41 apH(PMETHICCKUM CITOCOOOM.

Pemate 3amaun, CBSI3aHHBIC C OTHOIICHHWEM, IMPONOPIHMOHAIBHOCTHIO BEJIWYHH,
IPOLIEHTAMH, PEIIaTh TPU OCHOBHBIC 33/1a4d Ha APOOH M IPOIICHTHI.

Pemate 3amaun, coaepikamye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIMYUHBI: CKOPOCTD,
BpEMsI, PacCTOSHHUE, II€HA, KOJWYECTBO, CTOMMOCTH, IIPOU3BOIUTEILHOCTH, BPEMS,
o0béMa pabOThI, HCIONB3YsSd apudMETHYECKUE ICHCTBHUS, OILEHKY, MPUKUIKY,
I0JIb30BaThCS CAMHUIIAMU U3MEPCHHS COOTBETCTBYIOLIUX BEJIUYHH.

CocTaBiiATh OyKBEHHBIC BBIPAXKCHHUS 110 YCIOBHUIO 3a/1a9H.
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W3Bnekarb nH(pOpMaIHIo, NIPEACTABICHHYIO B TaOIUIaX, HA JIMHEWHOM, CTOJI0YaTON
WIM  KpPYroBOM  JuMarpamMmax, HHTEpPIPETHUPOBATh  MPEACTaBICHHbIE  JAHHBIE,
UCIIOJIb30BaTh JIAHHBIE ITPU PELICHUU 3a]1a4.

[IpeacraBnsaTe MHPOpPMALMIO C MOMOUIBIO TAaOJMWL, JMHEWHOHM M CTOJIOYATOU
JarpaMM.

Harusanas reomerpus

[IpuBoauTh mpHUMEpPbl OOBEKTOB OKPYKAIOUIET0 MHpa, HUMEux Gopmy
U3YYEHHBIX T€OMETPUUYECKUX MIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, TPUMEPHI PABHBIX
U CUMMETPHUYHBIX QUTYD.

N300paxaTh ¢ MOMOIIBIO LUPKYJIS, TUHEUKH, TPAHCIOPTHPA HAa HEIMHOBAHHOW U
KJIETYaTOM Oymare M3yudeHHBbIE IUIOCKHME I'€OMETpHUYECKHe (QUrypbl U KOH(UTyparuw,
CUMMETPUYHBIE (DUTYPBI.

[Tonb30BaThCAd TE€OMETPUUYECKUMU MOHSATUSIMU: PABEHCTBO (QUIYp, CUMMETpHS,
UCIIOJIb30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C CHMMETPUEH: OCh CHUMMETPHUH, LIEHTP
CUMMETPUHU.

HaxoauTe BeIM4YMHBI YTIIOB U3MEPEHUEM C ITIOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aIaHHOM BEJIMYMHBI, II0Jb30BAThCA NPH PELICHUH 3aAad T'PagyCHOM MEpPOM YIJIOB,
pacro3HaBaTh HA YEPTEKAX OCTPBIN, PAMOM, pa3BEPHYTHIN U TYIION YIJIBI.

Beluncnare  InuHY  JIOMaHOW, NIEPUMETP MHOIOYIOJIBHMKA, ITOJIb30BAaThCS
CAUHULIAMU HU3MEPEHHUs [UIMHBI, BBIPAXXaTh OJHU EIWHMIBI U3MEPEHUs UIMHBI 4epes
JpyTHE.

Haxonutpe, ucronb3ys 4epTEkKHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXAY IBYMs
TOYKaMHM, OT TOYKHU [0 IPSIMOH, JUIMHY IIyTH HA KBAIPaTHOMN CETKE.

Boruucnats miomanb GUryp, COCTaBICHHbIX U3 MPSIMOYTOJIbHUKOB, UCIIOJIb30BATh
pazbueHre  Ha  NPSAMOYTOJbHUKM, Ha  paBHbIe  (QUIYpBI,  JOCTpauBaHHUE
0 TPSIMOYTOJIbHUKA, MOJIb30BATHCSI OCHOBHBIMM EIWHUIIAMU W3MEPEHUS ILIOIIAM,
BBIpaXKaTb OJHU €AUHULIBI U3MEPEHUS ILIOIIAAN Yepe3 APyrHe.

Pacro3HaBaTh Ha MOJAENAX M H300paXEHUSIX MUPAMHIY, KOHYC, LWJIHHIP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TPaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTh Ha KJIETYATOW OyMare mpsiMOyTOIBHBIA TTapaJUIeTICTUTICT.

Bbruncnsate 00bEM NPSMOYTOJBHOTO Mapajuiesenunena, kKy0a, IO0JIb30BaThCA
OCHOBHBIMU €IMHUIIAMU U3MEPEHUS 00bEMA;

Pemlare HecnokHbIE 3aauM  HA HAXO0XKACHUE TEOMETPUYECKHUX BEJIIMYHH
B IIPAKTUYECKUX CUTYaLIHSIX.
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TEMATHYECKOE IINTAHUPOBAHUE

5 KUIACC
HanmenoBanue paznena |Kommuectso OcHoBHOE OCHOBHBIE BUJIBI ICATEILHOCTH 00YyJaIOIIUXCS
(TemnI) Kypca 4acoB coJiepKaHue
HatypanbHble uncia. 43 Hecstuunas YuraTh, 3alIUCHIBATH, CPABHIUBATh HATYpaJIbHbIE YUCIIA;
JleiicTBUSI C HATYpaJIbHBIMU CUCTEMA CYUCIICHUS. | NMPeAJaraTb M 00CyKIaTh CIIOCO0bI YIIOPSA0YMBAHUS YUCEIL.

qHClIaMHn

Psn HatypanbHbIX
YUCEJL.
HarypanbHbiil psz.
Yuco 0.
HarypanbHsbie yncia
Ha KOOPJIMHATHOU
IPSIMOM.
CpaBHeHue,
OKpYIJICHUE

HaTypaJIbHBIX YHACEIL.

Apudmernueckue
JICHCTBUSA

C HATypaJIbHBIMHU
yrciaamu. CBoMcTBa
HYJIS IPU CITOKCHHUH
Y YMHOXEHUH,
CBOICTBA €IUHHUIIBI
IPU YMHOKCHUH.

HN300pamxaTh KOOPAMHATHYIO NPSIMYIO, 0TMEYaTh YUCiIa
TOYKaMH Ha KOOPJAMHATHOUN MPsIMOM, HAXOAMTh KOOPIUHATHI
TOYKH.

HccaenoBath cBOMCTBA HATYpAIBHOTO psija, yucen 0 u 1
IIPY CIIOKECHUU U YMHOKECHUMU.

Hcnoab30BaTh NPaBUWJIO OKPYIJIEHUS HATYPAIbHBIX YHCEIL.
BpinosHATL apupMeTnyecKue JelcTBUS C HATYPAIbHBIMU
YUCIIaMH, BBIYMUCJISATH 3HAYCHUS YMCIIOBBIX BBIPAXKEHUM

CO CKOOKaMH U 6e3 CKOOOK.

3anucbIBATH NPOU3BE/ICHUE B BUJIC CTETICHU, YUTATH
CTETICHU, HCIO0JIb30BaTh TEPMUHOJIOTHIO (OCHOBAaHHUE,
MOKa3aTelb), BBIYMCIATH 3HAYEHHUs] CTCTICHEH.
BbINOJHATH NPUKUAKY U OLEHKY 3HaYECHUI YHCIIOBBIX
BBIPAKEHUH, IPEJIATaTh U PUMEHSITh IPUEMbI IPOBEPKHU
BBIYMCIICHUM.

Hcnoab30BaTh NPU BHIYUCICHUSX [IEPEMECTUTEIBHOE U
COYETATEIbHOE CBOMCTBA CIIOKECHUS U YMHOXKEHUS,
pacnpenenuTeIbHOE CBOUCTBO YMHOXKEHNS; (OPMYJTHUPOBATH
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[IepemecTuTenpHOE
1 codyeTaTelIbHOE
CBOMCTBA CI0KCHMS
U YMHOXEHUS,
pacnpeeTuTenbHOoe
CBOMCTBO
YMHOKEHHS.
Jenurenu n
KpaTHBIE YUCJIA,
PA3JI0)KEHUE YUCIIA
Ha MHOKHUTEJIIH.
Henenune

c ocratkoM. [IpocTeie
1 COCTaBHBIC YMCIIA.
[Ipu3Haku
JICTUMOCTH Ha 2, 5,
10, 3, 9.

Crernens ¢
HATypaJbHbIM
MOKa3aTeJIeM.
YucnoBblie
BBIPKCHUS;
MOPSAOK ICHCTBUM.
PelieHne TeKCTOBBIX
3aJ1a4 Ha BCE
apudmeTnyeckue

U IPMMEHATH NPaBUWJIa IPeoOpa30BaHus YHCIOBBIX
BBIPAKEHHUI Ha OCHOBE CBOMCTB apu(METUYECKUX JICUCTBUH.
HccienoBarh 41CiIOBbIE 3aKOHOMEPHOCTH, BBIABUIaTh H
000CHOBBIBATH r'HNOTE3bl, POPMYJIMPOBATH 00001LIEHUA U
BBIBO/IBI 10 PE3YJIbTATAM IIPOBEACHHOTO UCCIIEIOBAHMS.
D®opMyJIHpPOBaAThH OIpeIeIeHUs ICIUTEIN U KPaTHOTO,
HA3BIBATh JICJIUTEIN U KPATHBIC YUCIA; PACIIO3HABAThH
IIPOCTBIE U COCTABHBIEC YKCIIA; (POPMYJIHPOBATH U
NPUMEHATH MPU3HAKH JIEIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH AJITOPUTM PA3JIOKEHUS YNCIIA HA IPOCTHIE
MHOYHUTEIN; HAXOAUTh OCTATKH OT JCJICHUS U HETIOJIHOE
YaCTHOE.

Pacno3zHaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUA

O HATYpaJbHBIX YHUCIIAX, IPUBOAUTH IPUMEPDI U
KOHTPIIPUMEDPHI, CTPOUTH BbICKA3BIBAHUS U OTPULIAHUS
BBICKa3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCEIL.
KoncTpynpoBate MaTeMaTH4YeCKHE NPEIJI0KEHUS

C IIOMOIIBIO CBA30K «HW», KWIN», KECIIH. .., TO...».

PemaTp TeKCTOBBIE 3a/1a4u apUPMETUUECKUM CIIOCOOOM,
HCII0JIb30BATh 3aBUCUMOCTH MEXIY BETMYMHAMHU (CKOPOCTb,
BpEMsI, PACCTOSIHHE; [IEHA, KOJUYECTBO, CTOUMOCTb U JIp.):
aHAJM3MPOBATH U OCMBICJIUBATH TEKCT 3a/J1a4H,
nepegopMyIHpPOBaTh YCIOBHE, H3BJIEKATH HEOOXOUMBIE
JTAaHHBIC, YCTAHABJIMBATH 3aBUCUMOCTH MEKy BEJIMUYMHAMH,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHUI.
MoaeaupoBarh X0 PELICHUSA 3a1a4U C IIOMOIIBIO PUCYHKA,
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JICHCTBUS,
Ha JIBIDKCHHUE U
MOKYIIKH

CX€EMBI, TAOJIHIIEL.

IlpuBoauTh, pa3dupaTh, OEHUBATDH PAa3JIMYHbIE PELICHUS,
3aMKCU PELIEHUH TEKCTOBBIX 3a/1ad.

KpurHyecku oneHuBaTh MOJIyYEHHBIN pe3yibTar,
OCYILIECTBJIATH CAMOKOHTPOJIb, IPOBEPSISI OTBET HA
COOTBETCTBHE YCJIOBHUIO, HAXOAUTH OIIUOKH.

Pematp 331auu ¢ MOoMoIIbI0 Iepedopa BCEX BO3ZMOXKHBIX
BapHAHTOB.

3HAKOMUTBHCS C HCTOPHUE pa3BUTHUS apU(PMETUKH

Harnsanas reomerpusi.
JIvHUM Ha ITOCKOCTH

12

Touka, npsimas,
OTPE30K, JIyH.
JlomaHas.
N3mepenue aimHbl
OTpe3Ka,
METPUYECKUE
SJIMHUIIBI
U3MEPEHUS IJIUHBI.

OKpY>KHOCTb U KPYT.

[IpakTnyeckas
pabora
«IlocTpoeHnue y3opa
U3 OKPY>KHOCTEWN».
VYro. [pamon,
OCTPBIH, TYIIOU U
Pa3BEPHYTHIM YIJIBL.
N3mepenue yrios.

Pacno3HaBaTthb Ha yepTekax, pUCYHKaxX, ONMUCHIBATD,
WCIIOJIB3Ys TEPMHUHOJIOTHIO, U M300pasKaTh C TOMOILBIO
YEepTEKHBIX HHCTPYMEHTOB: TOUKY, IPSAMYO, OTPE30K, JIyY,
YTOJl, JIOMaHYI0, OKPY>KHOCTb.

Pacno3naBaTh, NpUBOANTH NPUMeEPbI 00BEKTOB PEaTbHOIO
MUpa, UMEIOIINX (OPMY U3yUEHHBIX (DUTYD, OLIEHUBATDH UX
JIMHEWHBIE Pa3MEPBL.

HNcnonb30BaTh JIMHENWKY U TPAHCTIOPTHUP KAK HHCTPYMEHTHI
JUISl IOCTPOEHHUS U U3MEPEHUSA: U3MEPSTH JIJIMHY OTPE3Ka,
BEJINYVHY YIJ1a; CTPOUTH OTPE30K 3aJaHHOM JJINHBI, YTOJ,
3aJJaHHOW BEJIMYMHBI; OTKJIAABIBATD LIUPKYJIEM PABHBIE
OTPE3KH, CTPOUTH OKPYKHOCTB 3aIaHHOTO pajuyca.
N3006paxkath KOHDUTYypaLIUT TEOMETPUUECKUX QUTYD

13 OTPE3KOB, OKPYKHOCTEW, UX YACTEN HA HETMHOBAHHOU U
KJIeT4aToi Oymare; nmpeajiaraTb, ONUChIBATh U 00CYKAATh
CIoOCco0bI, AJITOPUTMBI [IOCTPOCHUS.

Pacno3HaBaTh 1 H300pakaTh Ha HEIMHOBAHHOU U
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[IpakTnueckas
pabota
«Iloctpoenue
YTJIOB»

KJIeT4aToN Oymare MpsiMoi, OCTPBIiA, TYTION, pa3BEPHY THIN
YIJIbl; CPABHUBATH YIJIbL.

BbIYHMCIATH UIMHBI OTPE3KOB, JOMAHBIX.

IHoHuMAaTh U UCMOJIB30BATH NIPH PEeLIEHUH 32124
3aBHCHMMOCTH MEX]ly EAMHULIAMU METPUUYECKON CUCTEMBI
Mep; 3HAKOMHMTBCH C HEMETPUUYECKUMHU CUCTEMAaMHU MeED;
BbIPAKATH JUIMHY B PA3JIMYHBIX €JUHULIAX U3MEPEHUS.
UccaenoBath Gurypsl 1 KOHGUTYpaAILIUHU, UCTIONB3YS

(G POBHIE PECyPCHI

OOGBIKHOBEHHBIE POOH

48

HpoOs. [IpaBunbHbIC
Y HETIPaBUJIHHBIC
npobu. OCHOBHOE
CBOMCTBO J1poOH.
CpaBHenue npo0eii.
Cnoxenue u
BBIUUTAHUE
OOBIKHOBEHHBIX
npobeii. CMmernranHas
IpoOb. YMHOXKEHUE
U JICJICHUC
OOBIKHOBEHHBIX
npo0eif; B3auMHO-
oOpatHbIe IpOOH.
Pemenne TekcTOBBIX
3a/1a4, CoJep KaIImx
npobu. OCHOBHBIE

MoaenaupoBathb B rpaduueckoi, mpeaMeTHou hopme,

C IIOMOIIBIO KOMIIBIOTEPA ITOHATHS U CBOKWCTBA, CBA3aHHBIE

C OOBIKHOBEHHOM JPOOBIO.

YuTaTh U 3aNIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JpOOH,
npeaiaratb, 000CHOBBIBATDH M 00CYKIATh CIIOCOOBI
YIOpSAI0YUBaHUS APOOEii.

N300paxaTh 0OBIKHOBEHHBIE IPOOU TOUKAMU

Ha KOOPJIMHATHOW NIPSAMOM; HCIOJIb30BAaTh KOOPIUHATHYIO
IPSIMYIO JUIsl CpaBHEHUS 1po0eit.

D®opMyIHPOBaTH, 32N CHIBATH € IOMOIIbI0 O0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JPOOH; HCIOJIB30BATH OCHOBHOE
CBOMCTBO Ipo0OHU JIsl COKpaILleHUs Ipo0el U MpUBEACHUS
JpoOu K HOBOMY 3HAMEHATEJIO.

IIpeacraBiasiTh CMENIAHHYIO APOOb B BUI€ HEMPABUILHOM 1
BBIICIIATH LIETYIO YacTh YKCIIA U3 HEMPABUIILHOM IpOOH.
BoinosHaTh apudpMeTHyecKkre 1eHCTBUSA

C OOBIKHOBEHHBIMH JPOOSMU; MPUMEHATH CBOMCTBA
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3a/1a4M Ha JpoOH.
[Tpumenenue OykB
IS 3aITUCH
MaTeMaTHIeCKUX
BBIPAKEHUU U
IIPEUIOKEHU N

apu(PpMETUIECKUX JEHCTBUMN JIs1 palliOHATIN3AIUN
BBIYMCIICHUM.

BbINOJHATH NPUKUAKY U OLEHKY PE3YJIbTaTa BEIYUCIICHUN;
npeaiaraTtb ¥ NPUMEHATH NPUEMbI IPOBEPKH BHIUUCIICHUI.
IIpoBoauTH KCCIEI0BAHUSA CBOICTB ApOOEH, ONUpasich

Ha YKCJIOBBIC AKCTIEPUMEHTHI (B TOM YHUCJIE C TIOMOIIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh NCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS

0 Apo0sIX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKa3bIBAHMS U OTPULIAHUS BbICKA3bIBAHU.

PemaTh TEKCTOBBIE 33/1a4H, COJIEPKAIIME IPOOHBIE TAaHHBIE, U
3a/1a4M Ha HaX0>KJICHUE YAaCTH LIEJIOr0 U LEJIOT0 MO €r0 YacTu;
BbISIBJISITb UX CXOJACTBA U Pa3JIN4Usl.

MopaeanpoBaTh X0/ PELICHUS 3aa4 C IOMOIIBIO PUCYHKA,
CXEMBbl, TAOJIUIIBI.

IIpuBoauThH, pa3doupaTh, OUEHUBATDH PA3JTUYHBIC PEIICHUS,
3aIlMCH PELICHUH TEKCTOBBIX 3a/1a4.

Kpurnyecku oneHMBaTh MOJIYUYCHHBIN pe3yJbTar,
OCYIIECTBIISITh CAMOKOHTPOJIb, IPOBEPSISE OTBET

HAa COOTBETCTBUE yCIIOBUIO, HAXOAMTH OITHNOKH.
3HAKOMHUTBHCS C HCTOPHUeEl pa3BUTHS apUPMETUKU

Harnsinnas reomerpusi.
MHOrOyroabHUKN

10

MHOroyroiabHUKH.
YeThIpeXyroJibHUK,
IPSIMOYTOJIBHUK,
KBaJpar.
[TpakTrueckas

OnucbiBaTh, HCNOJIb3Y TEPMUHOJIOTHIO, H300PAKATH

C MIOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJICTUPOBAThH U3 OyMaru MHOTOYTOJIbHUKH.

I[IpuBoguTH NpUMeEPHI 0OBEKTOB PEATHHOTO MUPA, UMEIOIINUX
dbopMy MHOTOYTOJIbHUKA, IPSIMOYTOJIbHUKA, KBa/IpaTa,
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pabota
«IlocTpoenue
MPSIMOYTOJIbHUKA

C 3aJJaHHBIMU
CTOpOHaMU

Ha HEJIMHOBAaHHOU
Oymarey.
TpeyroybHUK.
IInomanes u
MIEPUMETP
PSIMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIBHUKOB,
€MHULIbI
M3MEPEHUS
TUIOLLA/IH.
[TepumeTtp
MHOTOyTOJIbHUKA

TPEYrOJIbHUKA, OL€HUBATh UX JJMHEHUHBIE pa3MEpHI.
Bopruncasith: nepuMeTp TPEYTrOJIbHUKA, IPIMOYTOJIbHUKA,
MHOTI'OYT'OJIbHUKQ; ILIOIIAaAb IPSMOYTOJIbHUKA, KBAIpaTa.
HN300paxkaTh OCTPOYTroJIbHBIC, IPSIMOYTOJIBHBIE U
TYNOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTthb Ha HEJIMHOBAaHHOM U KJI€T4YaTOW Oymare KBajapar u
IIPSMOYTOJIBHUK C 33JaHHBIMHU JUIMHAMU CTOPOH.
HccaenoBath cBoiicTBa NPSIMOYTOJbHUKA, KBaIpaTa IMIyTEM
HKCIIEPUMEHTA, HAOIIOIEHUS, U3MEPEHUS, MOACITUPOBAHNUS;
CpaBHHBATh CBOMCTBA KBaJpaTa U NMPSIMOYTOJIbHUKA.
KoncTrpyupoBars MaTeMaTu4ecKue MpeaioKeHus

C MIOMOIIIBIO CBSI30K «HEKOTOPBINY, «J1t000i». Pacno3HaBaTh
VCTUHHBIE U JIOKHBIE BHICKA3bIBAHHS O MHOTOYTOJIbHUKAX,
NPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI.

HccaenoBaTh 3aBUCMMOCTS IUIOIIAIA KBaJpaTa OT IJTUHBI
€r0 CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAIPATHOU CETKU IS IOCTPOEHUS
¢buryp; pa3douBaTh NpsIMOYTOJILHUK HAa KBAJPATHI,
TPEYTOJIbHUKH; COCTABJIATH (DUTYPHI U3 KBAJPATOB U
MPSIMOYTOJIBHUKOB U HAXOJUTh UX TUIOIIA/Ib, Pa30UBaTh
(burypsl Ha IPSIMOYTOJIBHUKH U KBaAPAThl U HAXOUTh X
IJIOIIAMb.

BoipakaTrh BeJIMUMHY IUIOMIAIA B PA3JIMYHBIX €AUHULIAX
M3MEPEHUSI METPUUECKOU CUCTEMBI MEP, IOHUMATH U
HCII0JIb30BATh 3aBUCUMOCTH MEXIY METPUUECCKUMHU
€AMHUIAMH U3MEPEHUS TUIOIIA/IN.
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3HAKOMUTBHCS ¢ MPUMEPAMH NMPUMEHEHUsI TUIOIMAIU 1
MEPUMETPA B MPAKTHYECKUX CUTyarusaX. Pemars 3agaun

n3 peanLHoﬁ KHU3HHU, IIpeajaratb u Oﬁcy)KI[aTb Pa3/INIHBIC
CIoco0bl peIIeHus 3a1a4

Jlecsituunbie Apodu

38

JlecaTruHas 3aMuch
npo0eii. CpaBHEHUE
JECATUIHBIX
TpoOei.

JlenicTBUs

C ICCATHYHBIMH
JTPOOSIMH.
Oxpyrienne
JECATUIHBIX
Tpo0eit.

Penrenue TeKCTOBBIX
3a/1a4, CoAepIKaIInx
npobu. OCHOBHBIC
3aJlayy Ha 1polu

IIpeacTaBasTh 1ecATUYHYIO I1POOH B BUJIE OOBIKHOBEHHO,
YUTATh U 3alIUCHIBATH, CPABHUBATD JICCITUUYHBIC IPOOH,
npeaiaratb, 000CHOBBIBATH U 00CYKIaTh CIIOCOOBI
YIOPSIAOUMBAHUS JECATUUHBIX APOOEH.

N3006paxkaTth necaTUYHBIC APOOH TOUKAMU Ha KOOPIMHATHOMN
IIPSIMOIA.

BoIABJIATH CX0CTBA M Pa3JIM4Msl TPABIIT apUPMETUIECKUX
JEWCTBUY C HATyPAIbHBIMU YHCIAMU U AECATUYHBIMU
IpoOsiMU, OOBACHSTH UX.

BoinoansaTh apudgmeTniyeckue AeHCTBUS C AECATUIHBIMU
JIpoOsSIMU; BBINOJIHATH NPUKUAKY U OIlEHKY pe3yJibTaTta
BBIYMCIICHUM.

IIpumensaTs cBolicTBa apuMETUUECKHUX ACHUCTBUIN

JUISL palliOHAIN3alid BEIYMCIICHUM.

I[IpuMeHATH NPABUIO OKPYTJIEHHUS JECATUUHBIX TPOOEH.
IIpoBoauTh HcceI0BaAHMS CBOMCTB AECATUYHBIX IpOOEi,
OMUPAsCh HA YUCIIOBBIEC HIKCTIEPUMEHTHI (B TOM YHUCIIE

C MOMOIIIO KOMITBIOTEPA), BBIABUTATH TMIIOTE3bI U
MPUBOAUTH UX 00OCHOBAHUS.

Pacno3naBaTh UCTUHHBIE U JIOKHBIEC BHICKA3bIBAHUS

0 ApoOsIX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPDI, CTPOUTH
BbICKa3bIBAHMS U OTPULIAHUS BBICKA3bIBAHUIA.
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Pemarth TEKCTOBBIC 3a/1aU, COJIEpIKaIie APOOHBIE TaHHbBIC, U
Ha HaxO0>KJICHUE YaCTH LEJI0r0 U LEJIOr0 M0 €r0 YacTH;
BbISIBJISITh UX CXOJCTBA U Pa3JIU4YMS.

MoaeanpoBarh X0/ PEIICHUS 331a4H C IOMOIIbIO PUCYHKA,
cxembl, Tabnuibl. [IpuBoanTH, pa30MpaTh, OLEHNBATH
Pa3IMYHbIE PEUICHHUS, 3AITUCH PEIICHUN TEKCTOBBIX 3a]1a4.
OnepupoBaTh IpOOHBIMHU YHCIAMU B PEATbHBIX KU3HECHHBIX
CUTYyalusX.

Kpurnyecku oueHMBATH [OJTYYEHHBIA PE3YJIbTAT,
OCYIIECTBIISITh CAMOKOHTPOJIb, IPOBEPSIS OTBET

HAa COOTBETCTBUE YCIOBUIO, HAXOUTh OITHOKH.
3HAKOMHUTBHCS C HCTOPHUeEi pa3BUTHS apUPMETHKI

Harnsanas reomerpust.
Tena u urypsi
B [IPOCTPAHCTBE

MHOrorpaHHuKH.
N3o06paxkenue
MHOTOI'PaHHHKOB.
Mopenn
IIPOCTPAHCTBEHHBIX
TE.
[IpssMmoyrobHBIN
napajuieJenumnes,
KyO. Pa3BepTku Kyba

H IMapaJlICIICIIMIICA.

[TpakTrueckas
pabora «Pa3BepTka
KyOa».

Obbem KkyOa,

Pacno3naBaTh Ha yepTexKax, pUCYHKAX, B OKPYKAKOLIEM
MHpe NPSMOYTOJIbHBIN Mapalienenumnes, Kyo,
MHOT'OTPaHHHKH, ONIUCHIBATh, HCII0JIb3Ysl TEPMHHOJIOTHIO,
OLICHUBAThb JIMHEHHbBIEC PA3MEPBL.

IIpuBoauTHL NpUMeEPBI 0OHEKTOB PEaTLHOTO MUPA, HMEIOIINX
(GbopMy MHOTOIpaHHHKA, TPSIMOYTOJILHOTO NapaJljieenuneaa,
KyoOa.

N3o00pakaTh Ky0 Ha KJIeTuaTol Oymare.

HccaenoBaTth cBoiicTBa Ky0a, IPsSIMOYTOJILHOTO
napajuieNIenunea, MHOrOrpaHHUKOB, UCIIOJIb3YSI MOJEIH.
Pacno3naBaTh M n300paxarh pa3BepTKU KyOa u
napauienenunesna. MogeaupoBaTh KyO U napaiesnenumnesy
n3 OymMaru v Npoyrx MaTepuagoB, O0bACHATH CIIOCO0
MOJEIIUPOBAHUS.
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IPSIMOYTOJIBHOTO
napajuiesenumena

Haxo;me HN3MCPCHUS, BBIMUCJ/IATD ILUI0IIA/Ab ITIOBEPXHOCTH,

00BEM Ky0a, MPSAMOYTOIBHOTO MapaJiIeNIeIUIe /1a; HCCAeA0BATH
3aBHCUMOCTb 00bEMa Ky0a OT JUIMHBI €ro pedpa, BbIIBUTATH U

000CHOBBIBATH TMIIOTE3Y.

Ha6uawaath 1 NpoOBOAUTH AHAJIOTHU MEXTy TOHITUSIMHU
IO U 00BhEMa, TIEPUMETPa U TUIOIIAIA TOBEPXHOCTH.
Pacno3naBaThb HCTHHHBIE U JTOKHBIC BHICKA3LIBAHUS

0 MHOTOTpaHHHUKAX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3BIBAHUSA U OTPUIIAHUS BbICKA3bIBAHU.
Pemars 3axaum u3 peaabHOM KU3HU

[loBTOpEeHne n 0000IIEHNE

10

IToBTOpEeHue
OCHOBHBIX IOHATHUH
1 METOJIOB Kypca

5 knacca,
0000111eHNE 3HAHUI

BeruncasaTh 3Ha4eHUs BBIPAXKCHUHN, COACPIKALLNX
HaTypaJIbHbIE YKCIIa, OOBIKHOBEHHBIE U JECSITUUHBIE 1po0H,
BBIIIOJIHATH PE0OPA30BAHUS YHUCETT.

Bb10upaTth c1nocod cpaBHEHUs YUCEIT, BBIYUCICHUI,
NPUMEHSITh CBOICTBA apU(PMETUUYECKUX ACUCTBUIN

JUISL paMOHAIN3alUU BEIYUCIICHUN.

OcyuecTBJIATh CAMOKOHTPOJIb BBIITOIHSAEMBIX JICHCTBUHI U
CaMOIIPOBEPKY PE3yJIbTaTa BIYUCICHUMN.

Pemiars 3a1a4u U3 peabHOU KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JJIS PEIICHM 3a1a4 U3 IPyTUX
y4eOHBIX MPEIMETOB.

Pemiarb 3aqa4m pa3HbIMH CIIOCO0aMH, CPABHUBATH -
CIOCO0BI pEUICHN 3a/1a41, BBIOMPATh PAllHOHAIbHBIN
crnocod

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOI PAMME

170
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6 KJIACC

HanmenoBanue paznena |KomudecTtsBo OcHoBHOE OcHOBHBIE BUJIBI AEATEIHHOCTH O0YUYaIOIIUXCSI
(Temnl) Kypca 4acoB COZICpIKAHUE
HarypanbHuble yncna 30 Apudmernueckue BeIinoaHATs apugmMeTrnyeckre 1eiCTBUA C MHOTO3HAYHBIMU
JNEHUCTBUSA HATypaJIbHBIMHU YUCIIAMU, HAXOAUTH 3HAYEHUS YHUCIIOBBIX
C MHOT'O3HAaYHbIMHU BBIPAKEHUN CO CKOOKaMU U 6€3 CKOOOK; BBIYMCIAATH
HaTypaJIbHBIMU 3HAYEeHMs BBIPAKCHUN, COACPIKAINX CTEIICHHU.
yyciaaMmu. Yucnosele | BbINOJIHATH NPUKUAKY U OLEHKY 3HAYCHUMN YMCIIOBBIX
BBIPAKECHMS, BBIP)XCHUI, IPUMEHATHh IPUEMBI IIPOBEPKHU PE3yJIbTaTa.
MOPSAOK AEHCTBHM, Hcnonb30BaTh NPU BHIYUCTCHUAX ITIEPEMECTUTEIBHOE U
UCIIOJIB30BaHUE COYETATEIIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHMS,

ck000oK. OKpyTyIeHHE
HaTypaJbHBIX YUCE.
JlenuTenu u KpaTHbIC
YyycIa; HauOOoJIbIINI
OOIIMI IETUTENb U
HauMMEHBIIIEe 00IIIee
KpaTHOE.

JIemMMOCTb CyMMBI U
MIPOM3BEICHUS.
Jlenenue

C OCTaTKOM.
Pemenue TEKCTOBBIX
3a7a4

pacrpeeauTeIbHOe CBOUCTBO YMHOKEHUSI OTHOCUTEIBHO
CJIOKEHUS1, CBOMCTBA apU(PMETUUYECKUX ACUCTBUM.
HccaenoBaTh 4YUCI0BbIC 3aKOHOMEPHOCTH, POBOJAUTH
YUCJIOBBIE AKCTIEPUMEHTHI, BBIIBUTATH U 000CHOBBIBATH
TUIOTE3bI.

DopMyJTHPOBATH ONPeieSIeHUs JCIIUTEISI U KPaTHOTO,
HanOOIBIIEro OOIIEro NEIUTENSI U HAaUMEHBIIIETO O0IIEro
KpaTHOTO, TPOCTOT'O ¥ COCTABHOTO YUCEJT; UCIIOJIb30BATh 3TH
MOHATHS TIPU PEILICHUU 3a]1a4.

IIpyMeHATH aJIrOPUTMBbI BEIYUCIICHUS HAUOOJIBIIIETO OOIIIETO
JEIUTENS ¥ HaUMEHBIIIETO 00IIEero KPaTHOTO JIBYX YHCETI,
AJITOPUTM Pa3JIOKEHHUS YKCIa Ha TPOCTHIE MHOXKUTEIH.
HccaenoBath yCioBuUs 1€IUMOCTH Ha 4 1 6.

HccaenoBatp, 00Cy:xk1ath, GopMyaupoBaTh U
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000CHOBBIBATH BBIBOJ] O YCTHOCTH CYMMBI, TPOU3BEICHUS: ABYX

YCTHBIX YUCEN, ABYX HEUETHBIX YUCIIE, YCTHOTO U HEYETHOTO
YHCell.

HccaenoBaTb CBOMCTBA ACIMMOCTA CYMMBI M ITPOU3BEICHUS
YHCe]l.

IIpuBoauTH NpUMEPHI YUCEI C 38JTAHHBIMU CBOMCTBAMH,
pacno3HaBaTh BepHbIe U HEBEPHbIE YTBEPKICHUS

O CBOMCTBAX YHCEJ, ONMPOBEPraTh HEBEPHBIC YTBEPKIACHUS

C IOMOIIbIO KOHTPIIPUMEPOB.

KoncTpynpoBarh MaTeMaTHYeCKHE MPeIJI0XKEHUS

C IOMOIIBIO CBSI30K «M», «MIN», «ECIH..., TO...».

Pemath TeKCTOBBIC 3aa9H, BKIIOYAIOIINE TTOHITHS
JEIUMOCTH, apU(PMETUIECKIM CIIOCOOOM, UCTIOH30BaTh
nepedop BCceX BO3MOXKHBIX BAPUAHTOB.

MoaeanpoBaTh X0 PELUICHUS 33/1a4M C IOMOIIbIO PUCYHKA,
CXEMBI, TaOJIHIIBL.

IIpuBoauTh, pa3doupaTh, OUEHUBATH PA3IUYHBIE PEIICHUS,
3aIlMCH PEIICHUI TEKCTOBBIX 3a]1a4.

Kpurnuyecku oneHMBATh MOJIYYECHHBIN PE3yJIbTaT, HAXOAUTh
OIMMOKH, OCYIIECTBIISATH CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBHE YCIIOBUIO

Harnsannast reometpusi.
[IpsimbIe Ha TIIOCKOCTH

[lepnenauKkynsipHbIC
IIPsIMBIE.
[TapannensHbie
IPsIMBIE.
Paccrosinue mexny

Pacno3naBaTth Ha yepTeKax, pUCYHKAX CIIyyau B3aUMHOIO
PACIIOIOKEHUS JBYX MPSIMBIX.

N300paxkaTs ¢ NIOMOLUIBIO YePTE:KHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM M KJIeT4aTol OyMare JBe MepeceKaromuecs
npsiMble, JBE MapajieibHbIE NPSIMbIE, CTPOUTD MPAMYIO,
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IBYMsI TOUKaMH,
OT TOYKH JI0 IPSIMOH,
JUIMHA MapuIpyTa

Ha KBaJPATHOMN CETKE

MIEPIICHIUKYJISIPHYIO TAHHOU.

IIpuBoauTH IPUMEPHI NAPATIICIBHOCTU U
MEPHEHAUKYJISIPHOCTH MIPSIMBIX B TPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX NEPIECHAUKYJIISPHBIE U
napajijiesibHble CTOpoHbl. M300paskaTh MHOTOYTOJIbHUKHU

C MapaJuICIbHBIMU, IEPIICHANKYJIAPHBIMU CTOPOHAMM.
HaxoauTthb paccTosiHue MEXIY ABYMSI TOUKAMH, OT TOUKHU
110 MIPSIMOM, JUTMHY ITyTH Ha KBaAPATHOM CETKE, B TOM YHUCJIIE
HCIIOJIB3YS U(GPOBBIE PECYPCHI

JlpoOu

32

OObBIKHOBEHHAS
poOb, OCHOBHOE
CBOWCTBO JIpo0OH,

COKpalieHue 1pooeil.

CpaBHeHue u
YHOPSI0YNBAHUE
pooeit.
JlecaTudaHbIe TpooH
U METpHYCCKas
cucTeMa Mep.
Apudmernueckue
JICCTBUS

C OOBIKHOBEHHBIMH
U JeCITUYHBIMH
TPOOSIMHU.
OTHolIeHuE.
JleneHue B JaHHOM

CpaBHUBATH U YNOPSIA0YMBATH JIPoOH, BLIOMPATH CIIOCO0
CpaBHEHHUS JIpOOeH.

IIpeacTaBiasTh ACCATUYHBIC APOOH B BUE OOBIKHOBEHHBIX
npo0eii 1 OOBIKHOBEHHBIE B BUE IECATUYHBIX, HCMOJb30BaTh
IKBUBAJIEHTHBIE MpeacTaBJIeHHs TPOOHBIX YHCEN IMPU UX
CpPaBHEHUH, IPU BbIYUCICHUAX. MCOIB30BATH JECATUYHBIE
JpoOu TMpH MPeoOpa30BaHUM BEIUYUH B METPUUCCKOM
CHUCTEME MED.

BbinoJgHATHL apupMeTHyecKue 1eicTBUA

C OOBIKHOBEHHBIMU U JIECSITUIHBIMU APOOSIMH.

BbI4uc/IATh 3HAaUCHUS BBIPAXKEHUH, COJIEpKAIAX
OOBIKHOBEHHBIC U JECATUYHbBIC TPOOU, BHIIOIHATh
npeobpazoBaHust 1poOeii, BLIOUPATH CNOCO0, MPUMEHSITh
cBOMCTBA apupMeTHUSCKUX ACHCTBHH JIs palliOHATIN3aIluN
BBIUMCJICHUM.

CocTaBiasTh OTHOIICHUS U IPONOPIUU, HAXOAUTH
OTHOIIEHUE BEJIMYMH, JICIUTh BEIIMYUHY B JAHHOM
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OTHOLIEHUHU.
Macmita0,
MIPOTIOPITHSI.
[TondaTHe npoleHTa.
Brrancienne
MIPOLICHTA

OT BEJIMYUHBI U
BEJIMUMHBI 110 €¢
MIPOLICHTY.

Pemenne TekcTOBBIX
3a/1a4, CoAEepKaIINX
JpOOU U MPOIEHTHI.
[IpakTrueckas
pabota «OTHOIICHUE
JUTUHBI OKPY>KHOCTHU
K €€ JUaMeTpy»

OTHOILIECHHH.
HaxoauTs 3xcnepuMeHTATIbHBIM MYTEéM OTHOIIICHUE JUTHHBI
OKPY>KHOCTH K €€ TUaMEeTpy.

HNurepnpernpoBarh MacmTad Kak OTHOIIEHUE BETUYHH,
HAXOJUTh MacIITa0 MJIaHa, KAPTHI U BEIYUCIISATH PACCTOSHUSA,
UCIOJIb3Ys MacITao.

OOBSACHATD, YTO TAKOE MPOIICHT, YIOTPEOISITH 000POTHI peUH
CO CIIOBOM «ITPOIICHT». BhIpasaTh MPOIEHTHI B POOSX U
ApoOu B MPOLIEHTaX, OTHOIICHHE ABYX BEJIMYWH B TPOICHTAX.
BbI14ncJasiTh TPOLIEHT OT YKCIIA U YUCTIO 110 €r0 MPOLICHTY.
OKpyrasiTh 1poOu U MPOTICHTHI, HAXOAUTH MPUOITKCHUS
qrcel.

Pemats 3aga4u Ha 9YacTH, MPOIICHTHI, IPOTIOPIUH,

Ha HaXOXJICHHE JpOoOu (MPOIIEHTA) OT BETUYNHBI U BEJTMUUHBI
o e¢ Apoou (MPOLEHTY), ApoOu (IIPOoIIeHTa), KOTOPHIN
COCTAaBJISIET OJ[HA BeJIMYMUHA OT Apyroi. [IpuBoauTs,
pa30upaTh, OlleHMBATH PA3JTUIHBIC PEIICHUS, 3aTTUCH
peleHni TeKCTOBBIX 3a/1a4.

N3BaexkaTs uHopManuio U3 TaOIHIl U AUATPaAMM,
HHTEPIPETUPOBATH TAOJUYHBIC TAHHBIC,

OTIPEJICISITh HANOOIbIIIEE U HANMEHBIIIEE

U3 TIPEJICTABJICHHBIX JTAHHBIX

HarusinHast reomerpus.
Cummerpus

OceBast cHMMETpHSL.
[enTpanbHas
CUMMETPHUSL.

Pacno3naBaTh Ha yepTeKaX U U300PAKEHUSIX, H300paKATH
OT PYKH, CTPOHUTH C IOMOIIBIO HHCTPYMEHTOB (QUTYPY
(OTpe30K, TOMaHy10, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
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[Toctpoenue
CUMMETPUYHBIX
duryp.
[IpakTnueckas
pabota «OceBas
CUMMETPUS.
Cummerpus

B IIPOCTPAHCTBE

OKPY>KHOCTb ), CHMMETPUUYHYIO JJAHHON OTHOCUTENIBHO
IIPSAMOM, TOYKHU.

Haxoauth npuMepbl CUMMETPUH B OKPY’KaOILIEM MUDE.
MopeaunpoBath u3 Oymaru e pUrypol, CHMMETPUIHbBIC
OTHOCUTENBHO NPSIMOI; KOHCTPYHPOBATH T€OMETPUUECKUE
KOH(UTypaluu, UCIOJIb3ysl CBOMCTBO CUMMETPHUH, B TOM
YHCIie C MOMOIIBIO0 HU(POBBIX PECYPCOB.

HccaenoBathb CBOICTBA U3YUEHHBIX (DUTYD, CBSI3aHHbIE

C CUMMETpHEH, UCTIOIb3Ys IKCIIEPUMEHT, HaOII0IeHNE,
MOJIETUPOBAHUE.

O00CHOBBIBATH, ONPOBEPraTh C IOMOIIBI KOHTPIIPUMEPOB
YTBEPKACHUSI O CAMMETPUU PUTYD

BripaxxeHus ¢ OykBamu

[Ipumenenne OyKkB
TUTSL 3aIIUCH
MaTE€MaTHYECKUX
BBIPAKECHUH U
MIPEITOKEHHM.
bykBeHHBIE
BBIPAKEHUS U
YHUCIIOBBIE
MTOJCTAHOBKH.
bykxBeHHbIE
paBEHCTBa,
HaXOXKIEHUE
HEU3BECTHOIO

Hcnoan3oBaTh OYKBBI [1J151 0003HAYCHUS YHCETI, TP 3AITUCH
MaTeMaTUYECKUX YTBEPKIECHUM, COCTABIISITh OYKBEHHBIC
BBIPAKEHUS 110 YCIOBUIO 33Ja4H.

HccaenoBaTh HECTI0XHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
MCIOJIb30BaTh OYKBBI JIsl KX 3aIKCH.

BoIuuncjasaTs 4ucioBoe 3HaueHNEe OyKBEHHOTO BBIPAYKCHHUS
TIPY 33J]aHHBIX 3HAUYCHUSX OYKB.

3anucbIiBaTh (POPMYJIBI: IEPUMETPA U TIOLIATU
MPSIMOYTOJIbHUKA, KBAJIpaTa; JJIMHBI OKPYKHOCTH, TUIOIIAIN
KpYyTa; BBINOJIHATH BBIYHCIEHHS 10 3TUM (hopmyiam.
CocTaBiasth (pOpMYJIbl, BEIPAKAIOIIUE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, pACCTOSIHUE; 1IeHA,
KOJIMYECTBO, CTOUMOCTD; IPOU3BOIUTEIILHOCTD, BpEMSI, 00BEM
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KOMITOHEHTA. pabOoThI; BHIMIOTHATH BRIYUCICHHS 110 ATUM (HOpMyIaMm.
dopMyibl HaxoauTh HEM3BECTHBIN KOMIIOHEHT apU(PMETUUECKOTO
JIEUCTBUS
Harmsannas reometpusi. 14 UeThIpEXyTroyIbHUK, N300pakaTh Ha HEJTMHOBAHHOU U KJIeTYaTOM Oymare
durypsl Ha MIIOCKOCTH IpUMEPHI C UCIOJIb30BAHUEM YEPTEKHBIX NHCTPYMEHTOB
YEThIPEXYTOJILHUKOB. YETHIPEXYTOJbHUKY C 3aJaHHBIMU CBOMCTBAMU:
[IpssMOYTONBHUK, C apaJuieIbHbIMHU, NIEPIICHANKYISIPHBIMHU, PABHBIMU

KBaJpatT: CBOMCTBA
CTOpOH, YIJIOB,
JTUaroHaJICH.
N3mepenue yrios.
Bungsr
TPEYTOJIbBHUKOB.
[Tepumerp
MHOT'OyTOJIbHUKA.
[Tnomans Gpurypsl.
DopmyJibl
IIepuMeTpa u
Ioniaau
IIPSIMOYTOJIBHHKA.
[TpubnmxeHnoe
U3MEPEHUE IUTONIaaN
duryp.
[IpaxkTnueckas

CTOPOHAaMHU, MPSMBIMU YIJIAMHU U JIp., pPABHOOEIPEHHBIN
TpeyronbsHUK. Ilpennarars U 00CyKaaThb cnocoosbl,
AJITOPUTMBI [TIOCTPOCHHUS.

UccaenoBath, HCNIOIB3YS SIKCIIEPUMEHT, HAOIIOACHHE,
MOJEIUPOBaHUE, CBOMCTBA MPSMOYIOJIbHUKA, KBAIpaTa,
pa30uBaTh Ha TPEYroJbHUKU. OGOCHOBBIBATD, ONIPOBEPraTh
C IOMOUIBIO KOHTPIPUMEPOB YTBEPKICHUS

O MPSIMOYTOJIbHUKE, KBa/IpaTe, paclo3HaBaTh BEPHBIC U
HEBEPHBIE YTBEPKIACHUS.

HN3mepsATH M CTPOUTH C NOMOILBIO TPAHCTIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;
Pacno3HaBATh OCTPbIE, IIPSMBIE, TYIIbIE, PA3BEPHYTHIE YIJIBL.
Pacno3naBarth, n300paskaTb OCTPOYTOJIBHBIN, IPSIMO-
YTOJIBHBIN, TYNOYTOJIbHBIN, pABHOOEPEHHBIH,
PaBHOCTOPOHHUU TPEYTrOJbHUKH.

BopruucasiTh nepuMeTp MHOTOYTOJIbHUKA, TUIONIAdb
MHOTOYTOJIbHUKA pa30MEeHNEM Ha MPSIMOYTOIbHUKH,
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pabota «Ilnomanap
KpyTay

Ha paBHBIE (PUTYPBI, UCIIOIH30BATh METPUUCCKUE €TUHULIBI
WU3MEPEHUS JITTUHBI U TUIOIIAIH.

Hcnoab3oBaTh NPUOIMKEHHOE H3MePeHHe JJIMH U TUIonaien
Ha KjieTyaTol Oymare, mpuOIMKEHHOE U3MEPEHUE JVTUHBI
OKPY>KHOCTH, IJIOIIAU Kpyra

[lo10KUTENBHBIE U

OTPHULATCIIbHBIC M CJIa

40

[lenpie uncna.
Monayne yucna,
reoMeTpuyecKas
HMHTEpIIpETalus
Moys. YucnoBbie
MIPOMEKYTKH.
[TonoxxuTteabHbIC U
OTPHULIATENIbHBIC
yucna. CpaBHEHUE
MOJI0KUTEIbHBIX U
OTPHULIATENBHBIX
YHCell.
Apudpmernueckue
JEeNUCTBUS

C MOJI0XKUTEIbHBIMHA
1 OTpULIATEIbHBIMU
YHCJIAMH.

Pernrenure TeKCTOBBIX

3ada4d

IIpuBoaAMTH NPUMeEPBI UCIIOIB30BAHUS B PEATILHON KU3HU
MTOJIOKUTEIIBHBIX U OTPULIATEIBHBIX YUCEIL.

MN300pakaTth 1eble Ynciia, MOJI0KUTEIIbHBIE U
OTPULATEIIbHBIE YUCIIA TOYKAMU HA YUCJIOBOM MPAMOH,
HCMOJIb30BATh YHCIIOBYIO MPAMYIO ISl CDABHEHHS YHCEL.
IIpuMeHATH NpPaBUJIA CPABHEHNS, YIIOPAA0YMBATDH LEIIbIE
YHUCIia; HAXOAUTh MOJTYJIb YUCIIA.

DopMyJIMPOBATH NPABMUJIA BBIUYNCICHUS C [OJIOKUTEIBHBIMU
Y OTPULIATENBLHBIMY YHCIaMU, HAXOAMTh 3HAYECHUS
YUCJIOBBIX BBIPAKEHUM, COEPKAIIUX NEUCTBUS

C MOJIOKUTEJIbHBIMU U OTPUIATEIbHBIMU YU CIAMH.
IIpuMeHATH CBOMCTBA CIIOKEHUS U YMHOKECHUS

JUTsl IpeoOpa3oBaHus CYMM U MPOU3BEICHUIM
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[IpencraBiieHrEe TaHHBIX

[IpsimoyroJibHasA
CUCTEMA KOOPAUHAT
Ha IUIOCKOCTH.
Koopannatel Touku
Ha IUIOCKOCTH,
abcrucca u
OpJIMHATA.
Cronb6uatsie u
KpPYTOBBIE
JMarpaMMmal.
[IpakTrueckas
pabota «IlocTpoenue
JiarpaMm.
Pemenue TekCTOBBIX
3a7a4, CoIepKAIIUX
JTAHHBIE,

OO0BSICHATH M MJIIOCTPUPOBATH MOHSITHE NTPSIMOYTOJIBHOM
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCTIOJIb30BATh
TEPMUHOJIOTHIO; CTPOMTH Ha KOOPJMHATHOU INTIOCKOCTH
TOYKU U PUTYPHI IO 33JJaHHBIM KOOPJMHATAM, HAXOAUTh
KOOPJIMHATHI TOUYEK.

Yurath cTOI0UYATHIE U KPYTOBBIE TUATPAMMBI;
HHTEPNPETUPOBATH JJAaHHbBIE; CTPOUTH CTOJI0YATHIC
nuarpammMsbl. Uecnosib3oBaTh HH(pOpMALIHIO,
MPECTABICHHYIO B TA0IUIAX, HA JUarpamMMax Jijisi peIIeHUs
TEKCTOBBIX 33J1a4 Y 3a7]a4 U3 pEaIbHON KU3HU

MPEeICTABIICHHBIC

B Ta0JIHIIAX U

Ha lrarpaMmmax
Harnsignas reomeTpusi. [IpssMOyTOJIbHBIN Pacno3HaBaTh Ha yepTekax, pUCYHKaX, ONMUCHIBATH
durypsl B IpOCTPAHCTBE napasuiesIenune, NUpaMuly, TPU3MY, HAIUH]IP, KOHYC, IIap, H300paxkaTh UX

KyO, mpu3Ma,
nUpaMuIa, KOHYC,
IWIAHID, TIap U
cdepa.
N3o6pakenue

OT PYKH, MOJEJMPOBATh U3 OyMaru, MiacTUINHA, IPOBOJIOKU
u ap. [IpuBoAUTH NpUMePbI OOBEKTOB OKPYIKAIOIIETO MHUPA,
uMeroux GopMbl HA3BaHHBIX TEJL.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpO, IPaHb,
OCHOBAaHMeE, BbICOTA, PAJUYC U JUAMETP, Pa3BEPTKa.
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POCTPAHCTBEHHBIX
¢buryp. [Ipumepsr
pPa3BEPTOK
MHOTOTPaHHHUKOB,
MAJINHAPA U KOHYCA.
[IpakTnueckas
pabota «Co3nanue
MOJIENEn
POCTPAaHCTBEHHBIX
buryp».

ITonsatue oObEMA;

€ MHUITBI H3MEPEHUS
oobema. OobeM
MPSIMOYTOJIBHOTO
napasuieNenurne na,
Ky0a, popmyibl
o0BEMa

N3yuaTsb, HCTIONB3YS SKCIIEPUMEHT, HAOIIOICHIE, U3MEPEHUE,
MOJIETUPOBAHUE, B TOM YUCJIE KOMITBIOTEPHOE, U ONUCHIBATH
CBOMCTBA HA3BAHHBIX TEJ, BHIABJIATH CXOJACTBA H
Pa3JIM4YuA: MEXAY IUPAMUJION U IPU3MOM; MEXKITY
LHUJMHIPOM, KOHYCOM U IIapOM.

Pacno3naBarthb pa3BepTKU Napasvienenumena, Kyoa, mpusmebl,
MAPaMHUJIbl, KOHYCa, HUJIUHIPA; KOHCTPYUPOBATh JaHHbIE
TeJia U3 pa3BEpPTOK, CO3/1aBaTh UX MOJECIIH.

Co3aaBaTh Mo/1eJIM TTPOCTPAHCTBEHHBIX GUTYp (M3 Oymaru,
MPOBOJIOKH, TUTACTUJIMHA U JP.)

H3MmepsTh HA MOeISX: TTTMHBI pEOEp MHOTOTPAHHUKOB,
IUaMeTp mapa.

BeiBoguth hopmyJry 00bEMa IPSIMOYTOIBHOTO
napajuiejaenumnesa.

BoruuciasaTts no popmysamMm: 06beM MPSIMOYTOIHHOTO
napajuienenuneaa, Kyoa; uCrojib30BaTh €IMHULIBI U3MEPEHUS
00bEMa; BBIYUCIAATH 00bEMBI T, COCTABICHHBIX U3 KyOOB,
napasuielIenUne[0B; pemaTh 3242491 C PeaIbHBIMU TaHHBIMU

[ToBTOpEeHue, 00001IICHUE,
CHCTEMAaTH3aIUs
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[ToBTOpEHUE
OCHOBHBIX ITOHSITUMI
1 METOJIOB KypCOB 5
1 6 KJIacCOB,
000011IcH1E U
cUCTeMaTHU3aIns
3HAaHUU

BbruncasiTh 3HaYCHHS BBIPAXKEHUMN, COJCPKAILLINX
HaTypaJibHbIE, LEIbIE, TOJIOKUTEIbHBIE U OTPULIATEIIbHBIC
qucia, OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, BHITIOIHSTh
npeoOpa3oBaHUsI YUCEI U BBIPAKECHUI.

Bri0upaTh cn10co0 cCpaBHEHHUsI YUCE, BBIYUCICHUM,
NPUMEHSITh CBOMCTBA apu(METHICCKUX JEHCTBUI

JUISl pallMOHAIN3AallMHA BEIYMCIICHUM.
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Pemiarb 3a1a4u U3 peabHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA IS peLIeHUs 3a1a4 U3 APyTrux
IIPEAMETOB.

PemaTe 3a1a4u pasHbIMH C1I0CO0AMU, CPABHUBATD,
BbIOMPATH CNMOCOOBI PEIICHUA 3a/Ia4H.

OcyuecTBJIATH CAMOKOHTPOJIb BBIITOIHAEMBIX IEHCTBUHI U
CaMOITPOBEPKY PE3YJIbTAaTa BBIYNCICHUAN

OBLIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

170
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PABOYAS ITPOTI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA» B 7-
9 KIIACCAX

HOACHUTEJ/IbBHAA 3AIIMCKA

Anrebpa sSBIETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHMS:
oHa obOecrieynMBaeT M3y4YeHUE IPYTUX TUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOI'0, TaK U
TYMaHUTAPHOTO IIUKJIOB, €¢ OCBOCHUE HEOOXOIUMO ISl MPOAOKEHUST 00pa30BaHMs U B
NOBCEAHEBHON ku3HMU. Pa3zBuThe y oOydarouuxcsi Hay4HbIX MPEACTABICHUN O
MPOUCXOXKJIEHUA W CYIIHOCTU aireOpandeckux aOCcTpakimii, crnocode OTpakeHHs
MaTeMaTUYeCKOW HAyKOW SBJICHMM M MPOILIECCOB B MPUPOAE U OOIIECTBE, POJIU
MaTEMaTUYECKOr0 MOJICIMPOBAHUS B HAyYHOM IMO3HAHMM U B MPAKTHUKE CIIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PECHHS ¥ KA4YECTB MBIIUICHUS, HEOOXOIUMBIX
JUIS aJIaliTallii B COBpEMEHHOM ITu(poBoM oO1iecTBe. M3yueHnue anreOpsl ooecrieqynBaet
pa3BUTHE yMeHUs HAOII0IaTh, CpPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTU MBIILJICHUS, CIHOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBHIBATH CBOU
JEUCTBUA ¥ BBIBOABL, (QopMynupoBaTh yTBepxkaAcHUS. (OCBOeHHE Kypca aireOpbl
obecrieynBaeT pPa3BUTHE JIOTMYECKOIO MBIIUICHUS OO0YYaroUIUXCsl: OHM HCMOJIb3YIOT
NEAYKTUBHbIE M HMHAYKTHBHBIE pACCyXXJIEHUS, O0O0OOIIEHHE UM KOHKPETU3AIMIO,
abctparupoBanue u ananoruo. O0ydeHue anredpe mpeanoaraeT 3HaYUTEIbHBIA 00BEM
CaMOCTOSITENIbHON JICSATEILHOCTH O0yYarOUIUXCsl, TOITOMY CaMOCTOSITEIbHOE PEIIeHUe
3a/1a4 SBISETCS peann3alueit AesiTeIbHOCTHOTO IPUHITUIIA OOy YCHHS.

B crpykType mporpammbl yueOHOTO Kypca «Anredpa» s OCHOBHOTO OOIIETro
00pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOJIUYECKUE JIUHUU:
«Hucna u BBIYUCITCHUS, «ANIreOpandecKue BEIPaKEHUD, « Y paBHEHUS U HEPABEHCTBAY,
«DOynkuum». Kaxpas u3 3THUX CONEPKATEIBHO-METONAMYECKUX JIMHUM pPa3BUBACTCS
Ha MPOTSKEHUU TPEX JIET U3YUCHUS Kypca, B3aUMOJICUCTBYS C APYTUMU €ro JIMHUSIMU. B
X0JIe U3Y4YEHHUS] Y4eOHOro Kypca 0OydaromuMcs MPUXOIUTCS JIOTHYECKU PACCYX AATh,
UCIIOIb30BaTh TEOPETUKO-MHOXECTBEHHBIN S3bIK. B CBS3M ¢ ATUM B mporpammy
y4eOHOro Kypca «AnreOpay» BKIIIOUEHbI HEKOTOPbIE OCHOBBI JIOTUKH, MPECTABICHHBIC
BO BCEX OCHOBHBIX pa3z/ielax MaTeMaTH4YECKOro OOpa3oBaHMs U CHOCOOCTBYIOIIUE
OBJIAJCHUIO OOYYarONIUMUCS OCHOB YHHUBEPCAJIHHOTO MAaTEMAaTHYECKOIO  S3BIKA.
ConepkaTenbHON U CTPYKTYPHOH OCOOCHHOCTBIO YUeOHOT0 Kypca « AIredpay sIBISCTCS
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHuM «Yucna U BBIYUCICHUSD CITY>KUT OCHOBOM JIsl JaJIbHEHIIErO
U3YYCHUS] MATEMaTHKH, CIIOCOOCTBYET pAa3BUTHIO y OOYyYaloUmuXcCsl JIOTUYECKOTO
MBINIIEHUS, (OPMHPOBAHUIO YMEHHUS TIOJB30BAThCA AITOPUTMAMH, a TaKKe
IPUOOPETCHUIO TPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX [JIi TIOBCEIHEBHOM KU3HHU.
Pa3BuTHe TMOHATHS O YHCIE Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs CBS3aHO
C palMOHAIBHBIMA M WPPANMOHATIBHBIMH YHUCIaMH, (GOPMHPOBAHUEM TMPE/ICTABICHUN
O JIECTBUTEILHOM 4YHCIie. 3aBEpPUICHUE OCBOCHHUS YHCJIOBOM JIMHUM OTHECEHO
K cpeaHeMy o01meMy 00pa30BaHHMIO.
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Conepxanue IBYyX aiareOpanyeckux JMHUN — «AnreOpandeckue BBIPaXXEHUS» U
«YpaBHEHHSI W HEPaABEHCTBAa» CHOCOOCTBYET (OpMUPOBaHUIO Yy OOyYaronuxcs
MaTEeMaTUYECKOro anmnapara, HeOOX0IMMOTO JJIsl pEeIIeHUs 3a]1a4 MaTEeMAaTUKH, CMEKHBIX
IPEeIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOTO OOIIETro
oOpa3oBaHusl y4eOHbIA MaTepuan TPYHNIHUPYETCS BOKPYT PalMOHAIBHBIX BBIPaKCHUH.
AnreOpa [E€MOHCTpPUpPYET 3HAYEHHME MATEMATHKM KakK s3blka [UJIl TMOCTPOCHHUS
MaTeMaTH4YECKUX MOJEJIEN, ONTUCAHUS IIPOLIECCOB U SIBJICHUN peaibHOr0 Mupa. B 3agaumn
o0ydeHus anredpe BXOIAT TaAKKeE JalbHENIIee pa3BUTHE aJITOPUTMUUYECKOTO MBILIUICHHUS,
HEOOXO0IUMMOT0, B YACTHOCTH, IS OCBOEHUS Kypca HHOPMATUKHU, U OBJIJICHUE HABbIKAMU
JNEAYKTUBHBIX paccyxneHnuid. [IpeoOpa3oBanne CUMBONBHBIX (OPM CIOCOOCTBYET
Pa3BUTHUIO BOOOpaXEHUs, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUECTBY.

Conepxanre (QyHKIIMOHATHHO-TPAPUIECKON JMHUM HAIEJICHO Ha MOJy4YeHUE
oOyJaromuMucss 3HaHUM O (QYHKIUSAX KaK BaKHEHIIEW MaTeMaTH4ecKOW Mojienu
JUISL ONHUCAHMSI M MCCIIEOBAaHUS Pa3HOOOpA3HBIX MPOLECCOB U SIBICHUW B MPUPOJE U
oOmectBe. M3yyenue marepuana CrOCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS YMEHHS
UCIIOJIb30BaTh PA3JIMYHbIE BBIPAZUTEIbHBIE CPEACTBA SI3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJIMYECKHUE, Tpaduueckue, BHOCUT BKJIAJl B (DOPMHUPOBAHUE MPECTABICHUN O POJIU
MaTEMaTHUKH B Pa3BUTUU ITUBUIIN3AIMH U KYJIbTYPHI.

CornacHo yueOHOMY IJIaHy B 7-9 Kiaccax u3ydaeTcsi yueOHbIM Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CJEAYIOUIME OCHOBHBIE pasjenbl cojaepxkanus: «Uucna u
BBIUMCIICHUSD», «AJreOpandyeckue BBIpAXKEHUS», «YPAaBHEHHS U HEPABEHCTBay,
«DyHKIMNY.

OOmiee 4YHUCIIO 4YacoB, PEKOMEHJOBAHHBIX Ui M3y4eHHUs Y4YeOHOro Kypca
«Anredpa», — 306 yacoB: B 7 kiacce — 102 ydaca (3 yaca B Henmeni), B § Kiacce —
102 gaca (3 yaca B Hegento), B 9 kinacce — 102 vaca (3 yaca B HEZIEIIO).

COJEPXAHUE OBYYEHMUAA

7 KJIACC
YucJia 1 BbIYHCIEHUS

JIpoOu 0OBIKHOBEHHBIC U ICCATUYHBIE, IEPEXO] OT OJTHOM (DOPMBI 3aIUCH IPOOEH K
npyrou. IloHsiTHE paNMOHAIBHOIO YMCJA, 3allMCh, CPABHEHUE, YMHOPSIOYUBAHUE
palMOHANIBHBIX YHncesl. ApudMeTHdecKkue ACHCTBHUS C pallMOHAJIBHBIMU UYHCIIAMHU.
Pemenue 3amau u3 peaqbHON NMPAKTUKKM HA YacTH, Ha IPOOH.

Crenenb C HaTypalibHbIM [IOKa3aTelieM: OIpeJeieHue, mnpeoOpa3oBaHue
BBIpQXKEHUN Ha OCHOBE OINpEACNCHUs, 3amuch OoybIuX 4uced. [IporeHTsl, 3amuch
MPOIICHTOB B BHUJIE APOOM M JpoOM B BHAC NPOIECHTOB. TpH OCHOBHBIC 3ajlayd Ha
MPOLECHTBI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHue NMPU3HAKOB JIEIMMOCTH, Pa3I0KEHHE Ha MHOXKUTEIM HATypajbHBIX
YHCell.

PeanbHbIC 3aBUCUMOCTH, B TOM YHCIIE TIPsSMas M 0OpaTHask IPOITOPIIMOHAILHOCTH.
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AJiredpanyecKue BbIPaKEHHUS

IlepemeHHBIE, YMCIOBOE 3HAYECHUE BBIPAKEHHS C NEPEMEHHOM. JlomycTthmblie
3Ha4YeHUs1 NepeMeHHbIX. [IpeacTaBieHue 3aBUCHUMOCTH MEXAYy BEJIWYMHAMHU B BUJE
dbopmynbl. Beraucnenuss mo dopmynam. IIpeobpaszoBanue OyKBEHHBIX BBIPAKEHUH,
TOXKJICCTBEHHO pPaBHBIC BBIPAKEHUS, MTpaBUia MPeoOpa3oBaHUs CyMM U TIPOU3BEACHUH,
IpaBUIa PACKPBITHS CKOOOK ¥ MPUBEICHUS MOJOOHBIX CIIaracMbIX.

CBoiicTBa CTENEHHU C HATYPaJIbHBIM MTOKA3aTEIIEM.

OpHounensl 1 MHoOrowieHbl. CreneHb MHorowieHa. CrokeHHE, BBIYUTAHUE,
YMHOXEHHUE MHOrowieHOB. DopMyIibl COKpAIICHHOTO YMHOXEHHS: KBaJapaT CyMMBI U
KBaJpaT pazHocTH. DopMmyrna pa3HOCTH KBaApaTroB. PaznokeHHe MHOrOYJICHOB
Ha MHOYKUTEJIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHEeHUE, KOpE€Hb ypaBHEHHUsS, MpaBWia NpeoO0pa3oBaHUs ypaBHEHMS,
PaBHOCHJIBHOCTh YPaBHEHUH.

JInHenHoe ypaBHEHHE C OAHOM IEPEMEHHOM, YUCIIO KOPHEN JJMHEMHOTO YPaBHEHNS,
peuieHre JHUHEHHBIX ypaBHEeHUH. CoOCTaBlieHWE YpaBHEHUW [0 YCJIOBHIO 3aJayu.
Pemenne TeKCTOBBIX 3a/1a4 C HOMONIBIO YPABHEHUMN.

Jluneiinoe ypaBHEHWE C ABYMsS TMEpEeMEHHbIMU W ero rpaduk. Cuctema IBYyX
JMHENHBIX YpaBHEHUHN C ABYMS MepeMEHHbIMU. Pelenne cucteM ypaBHEHHM ClIOCOOOM
MTOACTAHOBKHU. [ [prMepsI pelieHust TEKCTOBBIX 3a]1a4 € IIOMOILBI0 CUCTEM YPABHEHUMU.

DOyHKIUU

Koopaunara Touku Ha npssMoi. YnucnoBble IPOMEXYTKH. PaccTosiHre MEeXAY IBYMs
TOYKaMH KOOPJIUHATHOU HPSIMOM.

[IpstmoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U opuHaTa TOUYKU
Ha KOOpAMHATHOM IiockocTu. [Ipumepsl rpadukoB, 3amaHHbix Gopmynamu. UrteHue
rpadukoB peanbHbIX 3aBUcuMocTel. [lonstue pynkuuu. I'paduk pynkuuu. CoiicTBa
¢bynkuuid. Jlunelinas ¢ynkuus, ee¢ rpapuk. I'paduk ¢dynkuuu [ = |[]|. I'paduueckoe
pelIeHe JINHEWHBIX YPAaBHEHUI U CUCTEM JIMHEMHBIX YPABHEHHI.

8 KVIACC
Yuciia ¥ BbIYUCICHUSA

KBaapatHblii kopeHs u3 uucna. [lonstre 06 uppaunoHaibHOM uncie. JlecsaTuuHbIe
npUOIMKEHUST UppalMOHANBHBIX unces. CBoWcTBa apuMETUYECKUX KBaJpPaTHBIX
KOpHEW U UX MPUMEHEHHUE K MPeoOpa30BaHUIO YHUCIOBBIX BBIPAKEHUI U BHIYHCIICHUSIM.
JleNCTBUTEINIBLHBIE YHCIIA.

CrerneHb ¢ 1IeJIbIM MOKa3aTesieM U e¢ cBoiicTBa. CTaHAapTHAs 3alIUCh YKCTIA.

Auredpanyeckue BbIpaKeHHA
KBagpaTHbIil TpEXWIeH, pa3jloKEHUE KBAAPATHOIO TPEXWIEHA HA MHOMKUTEIIU.
Anrebpandeckas poOb. OCHOBHOE CBOMCTBO anreOpanyeckoi npodu. CrnoxxeHue,
BbIUMTAaHUE, YMHOXKCHHUE, JICICHNE alnredpanyeckux Apodei. PalinoHanbHble BEIpaKeHHsI
U UX IIpeoOpazoBaHue.
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YpaBHeHUs M HEPABEHCTBA

KBaapatHoe ypaBHeHnme, (popmynia KOpHEH KBaapaTHOTO YypaBHEHHs. Teopema
Buera. Pemienne ypaBHeHUN, CBOIAIIMXCS K JIMHEWHBIM U KBajpaTHbIM. [Ipocreimue
JTpOOHO-palMOHATbHBIE YPABHEHUS.

I'padrueckass wHTEpHpeTans ypaBHEHUH C JBYMS IEPEMEHHBIMH M CHCTEM
JIMHEVHBIX YPAaBHEHUH C IByMs ITIEPEMEHHBIMU. [[puMepbI peleHrst CHCTEM HETMHENHBIX
YPaBHEHUM C IBYMsI IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 alreOpandecKuM CITIOCOOOM.

HucnoBble HEPAaBEHCTBA M WX CBOWMCTBA. HepaBEHCTBO € OJHOW NEPEMEHHOM.
PaBHOCHMIBHOCTH HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OAHON NepeMeHHON. CHCcTeMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

DOYyHKIUU

[Tonsitne @ynkuuu. OONACTh ONpENENEHUS] U MHOXECTBO 3HAYCHHM (DYHKIIMH.
CriocoObl 3a1anus (PyHKITHIA.

I'padux pynkumu. Urenue cBoilcTB pyHkumu no ee rpadguky. [Ipumeps rpadrkon
(GYHKIHI, OTpaXxaronux peajbHble MPOLECCHI.

@DyHKIMH, ONUCHIBAIOIINE MPSIMYIO U OOPATHYIO TPONOPLUOHAIBHBIE 3aBUCUMOCTH,
ux rpaduxu. Oynximun y = x2, y = x°, y =\[T, y=|x|. [paduueckoe penrenue ypaBHeHHit
Y CUCTEM YPAaBHEHUH.

9 KITACC
Yuciia U BBIYUCICHUSA

PaunonanpHbple 4ucia, HUPpALMOHANBHBIE YHCIA, KOHEYHbIE U OECKOHEUHbIE
JecATUYHbIE TpoOUu. MHOXKECTBO JEUCTBUTENBHBIX YHCEIl, JEHCTBUTEIbHBIE YHACTA KAK
OECKOHEUHbIE JECATUYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEKIY
MHOECTBOM JIEUCTBUTEIBHBIX YUCEN U KOOPANHATHOU IPSAMOM.

CpaBHeHue JNEUCTBUTENBHBIX qucell, apupmMeTnyecKue NENCTBUSA
C IEUCTBUTEIIBHBIMU YUCIIAMM.

Pa3smepbl  OOBEKTOB  OKpY’KalOLIEro  MHpa,  JJIUTEIBHOCTh  IIPOLECCOB
B OKPYXAaroIlleM MUPE.

[TpubnuxeHHOE 3HAUYEHHWE BEJIWYMHBI, TOYHOCTH MpHOMIKeHUs. OKpyrieHue
yucell. [Ipukuaka 1 oleHka pe3ynbTaToB BEIYMCICHUI.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHre ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHHWN, CBOISIIMXCS K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. [lpumepbl penieHus ypaBHEHUW TPETbEl M 4YETBEPTOU
CTEICHEH Pa3I0KEHUEM Ha MHOKUTENU.

Pemenue apoOHO-pallMOHANBHBIX — ypaBHEHHH. PemeHue TEKCTOBBIX —3adad
anredpandeckuM METOJIOM.

VYpaBHeHue ¢ OByMs NEepeMEHHbIMU U ero rpaduk. Pemienuwe cucrem AByX
JIMHEMHBIX YPABHEHUM C IByMs IIEPEMEHHBIMU. Perenne cucteM A1ByX ypaBHEHUM, OHO
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U3 KOTOpBIX JIMHEIHOe, a Japyroe — BTOpou crteneHu. ['paduueckas uHTEprpeTanus
CHUCTEMBI YPABHEHUH C JIByMS [IEPEMEHHBIMU.
Pemenue TeKCTOBBIX 3a/1a4 aireOpandecKuM CIIOCOOOM.
HucioBble HEPABEHCTBA U UX CBOWCTBA.
Pemienne nMHEHWHBIX HEPABEHCTB C OJHOW MNEpeMEHHOW. Pemenune cucrem
JMHEHHBIX HEPABEHCTB C OJHOM mepeMeHHoi. KBanpatasie HepaBeHCTBA. [ paduueckas

HHTCpHIpECTAlMA HCPABCHCTB U CUCTEM HEPABCHCTB C IBYMA IICPCMCHHBIMU.

KBaapatuunas ¢ynkius, e€ rpaduk u cBoiicta. [lapaboa, KoOpAHMHATHI BEPITUHBI
, =113, 0= A, [

DOyHKUMH
napadoJibl, 0Cb CHAMMETPUHU Mapa0OIbl.
I'padukn dyuxiwmii: (1= ], [1=[][1+ U
0, 0= = |H,
. O
U UX CBOKMCTBA.
3amaHue  TOCJEOBATEILHOCTH

YucsoBble MOCI€I0BATEIbHOCTH U MIPOrPeccun

[lonsiTHe 4YMCIOBOM  MOCJIEAOBATEILHOCTH.
peKkyppeHTHON hopMyoit u GopMyJIol 1-Tro YJieHa.

Apudmernueckass U TEOMETPHUYECKas MPOTrPECCHUH. n-ro 4jieHa

Dopmyiisl
apu(pMETUIECKON U TEOMETPUUECKOM MPOTPECCUid, CyMMBI MIEPBBIX 71 YJICHOB.

N300pakenre WwieHOB apu(METUYECKON U TeOMETPUUECKON MPOrPECCHil TOUKaMU
Ha KOOpPJIWHATHOW TJIOCKOCTH. JIMHEHHBIM W HKCHOHEHIMAIbHBIM pocT. CIloXKHbIE

MIPOIEHTHI.
y4eOHOrOo  Kypca

HPEIMETHBIE PE3YJIbTATDHI
OCBOEHHS  NPOrpamMMBbl

[IpeameTHble  pE3yJIBTATHI
K KOHIly oOy4eHus B 7 Kjacce:
Yuciia v BIYUCICHUS
BoInonHsATh, coyeTas yCTHbIE U TUCbMEHHBIE IPUEMBI, apU(PMETHIECKHE JEHCTBUS C

panlrOHAaJIbHBIMHA YHUCJIAMU.

Haxoauth 3HaueHMsI UNCIIOBBIX BBIPAXKEHUN, IPUMEHSTh pa3HOOOpa3HbIe CIIOCOOBI
Y TPUEMBI BBIYUCIICHUS 3HAUEHHUM APOOHBIX BBIPAXKEHUH, ColepkKaIIMX OOBIKHOBEHHBIE

U JICCATUYHBIC APOOH.

[lepexoquTs OT oOnHOW (oOpMBI 3amucu Yucen K JApyrod (mpeoOpa3oBbIBaTh
JECATUYHYIO JpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTHU

B O€CKOHEUHYIO JACCATUYHYIO IPOOH).
CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHATILHBIC YUCITA.

BrIinoaHaTh IMPUKUIKY MW OLCHKY pPEC3YyJIbTaTa BLI‘-IPICJIGHHfI, OLOCHKY 3HAYCHUM

OKpyTrasTh yucIa.
YHCIIOBBIX BBIPAXKEHUM. BBINONHATE JEHCTBUS €O CTENEHSAMM C HaTypaJbHBIMU

ITOKa3aTCIIsIMH.
HpI/IMeHHTB MMPpU3HAKN ACIUMOCTHU, PA3JIOKCHHC HAa MHOXHTCIM HATYPAJIbHBIX
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PemaTe mpakTHKO-OpUEHTHPOBAHHBIC 3aa4H, CBSI3aHHBIC C OTHOIIICHHEM BEJIMYHH,
IPONOPIIMOHATLHOCTEIO  BEJIMYMH, IPOICHTAMH, HWHTCPIPETHPOBATh PE3YJIBTATHI
pEIIeHHs 3a7a4 C y4eTOM OrpaHHUYEHHUI, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpHUBAaEMBbIX
OOBEKTOB.

AJiredpanyecKue BbIPaKEHHUS

Hcnonp30BaTh anredpandeckyro TEPMUHOJIOTUIO M CHUMBOJHKY, NPUMEHSITH €€ B
IPOLIECCE OCBOEHMSI Y4EOHOT0 MaTepuaia.

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

BremonusaTe npeoOpa3oBaHHs LIEJIOTO BBIPaXXEHUS B MHOTOWIEH NPUBEICHUEM
NOJI00HBIX CJIAra€MbIX, PACKPHITHEM CKOOOK.

BpINONHATS yMHOXEHHE OJHOYJIEHA HA MHOTOWIEH U MHOI'OYJIEHa HA MHOTOYJIEH,
IPUMEHATH (JOPMYJIBI KBapaTa CyMMbI M KBaJpaTa pa3HOCTH.

OcCyneCcTBIATh Pa3J0KEHUE MHOTOYJIEHOB HA MHOKUTENM C ITOMOIIBIO BEIHECEHUS
32 CKOOKM OOILEro MHOXUTENs, TPYNIHUPOBKU CllaraéMblX, HNPUMEHEHUs (opMyIl
COKPAILIEHHOI'O YMHOKEHHS.

[IpumensaTh npeoOpa3oBaHUsl MHOTOWICHOB JUIS PEIICHHs PA3IMYHBIX 3a7ad
U3 MaTEMATHUKH, CMEKHBIX IPEAMETOB, U3 PEATIbHON MPAKTUKH.

Hcnonp30oBaTh  CBOMCTBA  CTENEHEW C  HATypaJdbHBIMU  IIOKAa3aTeIsIMU
U1 Ipeo0pa30BaHUs BBIPAKEHUI.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHeliHbIE YpaBHEHUS C OTHOU IEPEMEHHOM, IPUMEHSS IIPABUJIA [IEPEX0/1a
OT HCXOJHOIO ypaBHEHHUs K PaBHOCWIBHOMY eMmy. [IpoBepsTh, SABISIETCA JIM YHUCIIO
KOPHEM ypaBHEHUS.

[IpumensaTy rpaduyeckre METONbI MPH PEIICHUH JIMHEWHBIX ypaBHEHUN W HX
CUCTEM.

[ToxOupaTs mpuUMeEpHI MMap YKCeN, SBISIFONINXCS PEIICHHEM JTUHEHHOTO YPaBHCHUS
C IBYMSI TIEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JMHEHHOTO YpaBHEHUS C JIBYMS
NEPEMEHHBIMH, MOJIb3YSCh TPa(PUKOM, MPUBOJUTH TPUMEPDI PEIICHUS YPABHEHUS.

PemaTe cuctembl IByX JIMHENHBIX YPABHEHUH C IByMsI [IEPEMEHHBIMU, B TOM YHUCJIE
rpaduyecku.

CocTtaBisaTh U pemiaTh JUHEWMHOE YPABHEHUE WJIM CUCTEMY JIMHEHMHBIX YpaBHEHUH
[0 YCJIOBHIO 3aJlaud, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJayu
MOJIYYEHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxkath Ha KOOPJUHATHOW TPSMOM TOYKU, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAWHATAM, Jy4H, OTPE3KH, HWHTCPBaJIbl, 3allMChIBATh YHUCIIOBBIE IPOMEXKYTKU
Ha are0panyeckoM S3bIKE.

OtMmeyaTh B KOOPAMHATHON MIIOCKOCTH TOYKH I10 33JaHHBIM KOOPAMHATaM, CTPOUTD
rpaduku TMHERHBIX QyHKIMA. CTpouTh rpaduk GyHKIHH ¥ = |X|.
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OnuceiBaTh ¢ NOMOIIbIO (YHKIUI U3BECTHBIE 3aBUCUMOCTH MEXY BEIMYMHAMMU:
CKOPOCTb, BpPEMS, PAaCCTOSIHUE, LI€HA, KOJUYECTBO, CTOMMOCTbH, MPOU3BOIUTEIBHOCTD,
BpeMsl, 00BEM PabOTHI.

Haxonuth 3HaueHne GyHKIUH 110 3HAYEHUIO €¢ apryMEeHTa.

[Tonumate rpaduueckuii crnoco0 MNpencTaBieHUs U aHalu3a HUH(opMauu,
U3BJIEKaTh U MHTEPIPETHPOBATh MHPOPMALUIO U3 TpaQHUKOB peajbHBIX MPOIECCOB U
3aBUCUMOCTEM.

[IpeameTHbIe pe3yJbTAaThl OCBOEHUS MPOrpaMMbl Y4YEOHOro Kypca K KOHILY
o0yueHus B 8 KJacce:

YucJia ¥ BbIYHCIEHUS

Hcnonb3oBaTh HayajgbHBIC MPEICTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YHCEN
JUIS. CpPaBHEHMS, OKPYTJIGHMS W BBIYUCICHUN, HM300pa)kaTh JICUCTBUTENbHBIC YHCIIA
TOYKaMH Ha KOOPIAUHATHOU HPSIMOM.

[IpuMeHsTs TOHSATHE apU(PMETHYECKOTO KBAJPATHOTO  KOPHS, HAaXOIUTh
KBaJpaTHbIC KOPHH, HCIOJB3Yys IPH HEOOXOJUMOCTH KaJbKYJISATOP, BBHITIOIHATH
npeoOpa3oBaHUsl BRIPAKECHUH, COJEpKAIIUX KBAJpaTHbIE KOPHU, UCIIOIL3Ys CBOMCTBA
KOPHEHU.

Hcmonb30BaTh 3amucy OOJIBIINX M MaJIbIX YHCEI C TIOMOIIBIO JACCATHUYHBIX ApoOei
u crernenei yucna 10.

AJiredpanyecKue BbIPaKeHUS

[TpyMeHsTh NOHATHE CTETIEHU C LIENbIM I10Ka3aTeIeM, BBIIOJIHATh IPeoOpa3oBaHUs
BBIPAKEHUI, COIEPKAIIMX CTEIEHU C LEIbIM ITOKA3aTEIEM.

BBINOMHATE  TOKIECTBEHHBIE NPEOOpPa30BaHUsl  PALMOHAIBHBIX  BBIPAKECHHIM
Ha OCHOBE MpaBWJI ICHCTBUI HAJl MHOTOUIEHAMHU U alNreOpandeckKuMu Ipo0siMu.

PackiiafpIBaTh KBaipaTHBIN TPEXUIEH HA MHOYKUTEH.

[IpumeHsaTh npeoOpa3oBaHUsl BBIPAKEHUNW Ui pEUIEHHUs pPA3JIMYHbIX 3ajad
U3 MaTEMaTHKHU, CMEKHBIX IPEMETOB, U3 PEAIbHOM MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHBIC, KBaJpaTHbIE YPABHEHUS W pallMOHAJIbHBIE YpPaBHEHHS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUU C JIByMs IEPEMEHHBIMU.

[IpoBOoaNMTE MPOCTEUIINE HUCCIEAOBAHNUS YPABHEHUN M CUCTEM YPAaBHEHHUM, B TOM
Yyuclie C MNPUMEHEHUEM TIpapUUecKux MpeacTaBleHuid (yCTaHABIMBAaTh, HMEET JIU
YPaBHEHHE WM CUCTEMA YPABHEHHI PEILLICHMUS], €CJIM UMEET, TO CKOJIBKO, U ITPOUEE).

[lepexoauTh OT CI0BECHOU POPMYIHPOBKH 3a7a4t K €€ aareOpandeckoil MoJIeu C
MIOMOIIBIO COCTABJICHUSI YPAaBHEHUS WM CHUCTEMbl YPAaBHEHWI, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4H ITOJTYyYECHHBIN pPE3yJIbTAT.

[IpyMeHATh CBOWCTBAa YHCIOBBIX HEPABEHCTB [JIsi CPABHEHUSA, OLEHKH, pElIaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM MEPEMEHHONW M UX CHUCTEMBI, J1aBaTh rpadHUuecKyro
WJUTFOCTPALIMIO MHOKECTBA PELLICHUI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.
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DyHKIUU

[TorumMaTe W WCMOAB30BaTh (DYHKIIMOHAJIBHBIE TOHATHS W S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O3HAUYCHUS), OMpENEisaTh 3HaueHHe (YHKIUU 10 3HAYCHHIO
apryMeHTa, ONpeAesaTh CBOMCTBA (PYHKIIMH MO €€ rpaduKy.

Crtpoutb rpaduku 31IeMEHTApHBIX QYHKIIMN BUA:

O o,0=02 0=030=+0, 0=|0

% , OITUCBIBATH CBOMCTBA YUCIIOBOU
_ YHKIITMUA

10 e¢ rpaduky.

[IpeameTHbIe pe3yJbTaThl OCBOEHUS MNPOrpaMMbl Y4YEOHOro Kypca K KOHILY
oOydeHus B 9 kiacce:

Yucsia v BBIYUCICHUSA

CpaBHUBATH U YNIOPAIOYMBATH PAMOHAIBHBIE U HPPALMOHAIBHBIE YUCIIA.

BoeinonHATe apupmeTHueckue AEHCTBUS C pPalMOHAIBHBIMM YHCIAMH, COYETas
YCTHbIE M HHUCBbMEHHBIE NIPHUEMBL, BBIIOJHATh BBIYUCICHHUS C UPPALUOHAIbHBIMU
YUCIIAMHU.

HaxoauTe 3HauyeHWs CTENEHEW C LENBIMM ITOKA3ATEIsIMU U KOPHEH, BBIYUCIATH
3HAYECHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrnsaTe  OEWCTBUTEIBHBIE YHWCJA, BBIIOJHATH INPUKUIAKY  pe3yJibrara
BBIYHUCJICHUN, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUs M HEPABEHCTBA

Pemats nuHENHBIE M KBaJpaTHBIC YPaBHEHMS, YPAaBHEHUS, CBOMSIIMECA K HUM,
npocrenime ApoOHO-pallMOHANIbHBIE YPABHEHHUS.

Pemats cuctemMbl IByX JIMHEHHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMUA U CUCTEMBI
JBYX YPAaBHEHUH, B KOTOPBIX OJJTHO YPAaBHEHUE HE ABJIAETCA JIMHEUHBIM.

Pemare TekcToOBBIE 3a1auM anreOpanuyeckuM CIOCOOOM € IIOMOIIBIO COCTaBJICHHUS
YPaBHEHMS WM CUCTEMBI JBYX YPABHEHUH C JBYMs [IEPEMEHHBIMU.

[IpoBoauTE MpOCTENIINE HUCCIECTOBAHUS YPABHEHUM U CHCTEM YPaBHEHHUM, B TOM
4yuciae ¢ NPUMEHEHHEM TIpaduyecKux IpencTaBiIeHUM (ycTaHaBIMBaTb, HUMEET JIU
YPaBHEHUE WIH CUCTEMA YPABHEHUM PELLICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

PemaTe nuHeliHbIe HEPABEHCTBA, KBAJAPATHBIE HEPABEHCTBA, M300paXaTh PEIICHHE
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alIMChIBATh PELICHUE C IIOMOLIBIO CUMBOJIOB.

Pemats cucrteMmsl JIMHEHMHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKIIIOYAIOIIUE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELICHUE CHCTEMbl HEPABEHCTB HA YHCIIOBOM
IIPSAIMOM, 3aIIMCHIBATh PEMIEHUE C IIOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPY PELICHUH PA3JIMYHBIX 3a4a4.

DOyHKUMH

Pacro3naBate (yHKIMH wu3ydeHHBIX BUAOB. I[loka3bIBaTh CXeMaTHUYECKU
pacIioIOKeHUE Ha KOOPAMHATHOM IUIocKocTH TpadukoB (PyHKuMA Buma: [ =
00,
O=00+0, 0O=
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O] =[]2+ %D+D, 1= % (1=, [1=|[]| B 3aBUCUMOCTH

b

OT 3HaYeHU KO3 (HUIIUEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHIA.
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Crpouth u U300pakaTh CXEMAaTUYECKHM TpauKu KBAIPATUYHBIX (PYHKIIHA,
OMKCHIBATh CBOMCTBA KBAIPATUYHBIX (PYHKIIUN IO MX TpaduKam.

Pacro3naBaTh KBagpaTHYHYO QYHKIUIO 10 (opMyse, NPUBOAWTH MPUMEPHI
KBQIPaTUYHBIX (DYHKIMHA U3 peaTbHOM KU3HU, PUZUKHU, TCOMETPHH.

YucsioBbIe MOCJIEI0BATEIbHOCTH H MIPOIPecCHu

Pacno3HaBaTh apu(pMETHUECKYIO U F€OMETPUUECKYIO MPOTrPECCUM IPU Pa3HbIX
croco0ax 3agaHusl.

BBINIONHAT BBIYUCIEHUS C UCTIOIB30BaHUEM (DOPMYJI N-TO YieHa apu(hMETHIECKON
Y T€OMETPUYECKON MTPOrpeccuii, CyMMBbI NIEPBBIX N YWIECHOB.

N300paxarh 4ieHbl MOCIE10BATEIILHOCTH TOUKAaMU Ha KOOPAMHATHOM MJIIOCKOCTH.

Pewmate 3agaun, cBSI3aHHBIE C YHUCIOBBIMH MOCIIEIOBATEIBHOCTSIMHU, B TOM YHCIIE
3aJ]a4M U3 peanbHOM KU3HHU (C UCMOJIb30BAHUEM KaIbKYJIATOPA, HU(PPOBBIX TEXHOIOTHI).
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TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
HaumenoBanue pazaena |[KonuuectBo OcHoBHOE OCHOBHBIE BUJIBI JICSITEIILHOCTH 00YUYaOIIUXCS
(Temnl) Kypca 4acoB COZICPIKAHUE
Yucia 1 BEIYUCIICHUS. 25 ITouarue CucTeMaTH3UPOBATH M 000TAIATH 3HAHUSA
PanmonansHbIE YnCia paIMOHAJILHOTO YKCIa. | 00 OOBIKHOBEHHBIX U JECATUYHBIX IPOOSIX.
Apudmernueckue CpaBHMBATB U YHOPSII0YMBATH APO0H, TpeoOpa30BbIBAS
efcTBUA IIPU HEOOXOIUMOCTH JISCATHYHBIC IPOOH B OOBIKHOBCHHEIE,

C pallMOHATbHBIMU
yucnamu. CpaBHEHHE,
YHOPSAOYMBAHUE
paMOHAIBHBIX YUCEN.
CrermneHb

C HaTypaJbHbIM
MTOKa3aTeJIEM.
PelieHrne 0CHOBHBIX
3a/1a4 Ha Jpo0ou,
MIPOLICHTHI

W3 peaIbHON
MIPaKTHUKHU.

IIpu3Haku nenuMocCTy,
pa3noKEHUs

Ha MHOXUTEU
HaTypaJIbHBIX YHCEIL.

OOBIKHOBEHHBIE B JIECSITUYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOb.

IIpuMeHATH pa3HooOpa3Hbie CIOCOObI U MPUEMBI
BbIUMCJICHUS 3HAYEHUI JPOOHBIX BbIPAKEHUH,
coJieprKalux OOBIKHOBEHHBIC U JIECATUYHbBIC TPOOHU:
3aMEHSTh IPU HEOOXOUMOCTH JIECATUUHYIO TPOOH
OOBIKHOBEHHOW U OOBIKHOBEHHYIO JECATUYHOMN, TPUBOIUTH
BBIpaKEHHE K hopMe, Hanbosiee yA00HOH 7151 BBIYUCIICHHUH,
peoOpa3oBEIBAThH APOOHBIC BHIPAXKCHUS HA YMHOXKEHUE U
JIeJICHUE ECATUYHBIX APOo0e K ACHUCTBUSIM C IETbIMU
YUCIIAMH.

IIpuBoaUTH YKCI0BbIE M OYyKBEHHbIE IPUMEPHI CTETICHU
C HaTypaJbHBIM MOKa3aTeIeM, OObICHSS 3HAUCHHUSI
OCHOBAHUS CTETIEHU U MOKA3aTelsl CTENeHU, HAXOIUTh
3HA4YEeHUS CTENeHel Buaa a”" (a — moboe paluoHalIbHOE
YUCJI0, 1 — HATYPaJIbHOE YUCIIO).
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PeasibHbIC
3aBUCUMOCTH. [ [psimas
u oOpaTHas
MIPOMOPIUOHAIBHOCTH

IloHuMATBH CMBICIT 3aTTUCH OOJBIITNX YUCEN C TIOMOIIIHIO
JNECATUYHBIX Ipo0Oeit u cteneHel uncia 10, npuMeHsITh ux
B PCAIbHBIX CUTYaIIUSIX.

IIpuMeHATH TPU3HAKU AEITUMOCTH, PA3JIOKEHUS Ha
MHOXHUTEIU HATyPaIbHBIX YUCET.

PemaTh 3a1a4m Ha 4YaCTH, TPOLICHTHI, TPOTIOPIIUH,

Ha HAXOXJEHUE ApoOu (MPOIEHTA) OT BETMYUHBI U
BEJIMYUHBI IO €€ ApoOH (TIPOLIEHTY ), 1poOU (MPOIEHTA),
KOTOPBIM COCTABJISIET OJIHA BEJIMYMHA OT APYTOM.
IIpuBoauTH, pa3éupaTh, OLEHNBATDH PA3JIMYHbBIC PEIICHMUS,
3alUCHU PEIIEHUN TEKCTOBBIX 3aay.

Pacno3HaBaTh M 00bSICHATD, OIUPASICh HA ONIPEACIICHUS,
PsIMO MPOTIOPITMOHATBHBIE U 00PATHO MPOTIOPIIMOHATBHBIC
3aBUCUMOCTH MEXIY BEJIMYMHAMU; HIPUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEH U3 pealbHOr0 MUPa, U3 APYTUX yUeOHbIX
PEIMETOB.

Pemathb nmpakTHUKO-OpUEHTUPOBAHHBIE 3a/1a4u Ha JPOOH,
MPOLIEHTHI, IPSIMYIO U 00PaTHYIO MPOMOPIIUOHAIBEHOCTH,
MIPOTIOPIUHU

AnreOpanueckue
BBIPKCHUS

27

bykBenHsbie
BBIPa)KCHUS.
[lepemenHbIe.
JlomycTumele
3HAYCHUS
[IEPEMEHHBIX.
DOpMYyIIBL.

OBaagerpb anreOpanyecKoil TEpPMUHOIOTUEN U CHMBOJIMKOM,
NPUMEHSITH €¢ B IPOIIECCE OCBOCHHUS yUEeOHOT0 MaTepHaia.
HaxoanTth 3HaueHns OyKBEHHBIX BRIPKEHUN TIPH 33JITaHHBIX
3HAYCHUSAX OYKB; BBIMOJHSThH BEIYUCIICHUS 110 (hOopMYyiaMm.
BoinosHsTH TpeoOpa3oBaHus 1EJIOT0 BBIPAKCHHS

B MHOTOYJICH MPUBEJACHUEM MTOT00HBIX CIaracéMbIX,
pPacKpbITHEM CKOOOK. BBINOJIHATH YMHOKEHHUE OJJHOUJICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAKECHUM,
packpbITHE CKOOOK U
NPUBEJICHHE

HOII06HLIX cJlaraCMbIX.

CBoiicTBa cTCIICHU
C HATypaJIbHBIM
MTOKAa3aTeJIeM.
MHOTr04JIeHBbI.
Cnoxxenue,
BBIYMTAHUE,
YMHOXEHUE
MHOT'OYJICHOB.
DopMyibl
COKpAILICHHOTO
YMHO>KEHHUS.
Paznoxenue
MHOT'OYJICHOB
Ha MHOXKHUTEITH

Ha MHOT'OYJIEH ¥ MHOTOWICHA HA MHOTOWIEH, IPUMEHSATH
(dopMyIbl KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcyuecTBJIATH Pa3a0KeHNE MHOTOWIEHOB HA MHOKUTEIN
yTEM BBIHECEHHS 32 CKOOKH OOIIET0 MHOKHUTEIIS,
pUMeHEHUs (OPMYJIbl pa3HOCTH KBAAPATOB, (HOPMYJ
COKPAILICHHOI'O0 YMHOKCHHSI.

IIpumensaTh NpeoOpa3zoBaHNE MHOTOYJIEHOB JIJISl pELIEHUS
pa3IMYHBIX 33]1a4 U3 MaTEMAaTHUKH, CMEKHBIX IIPEIMETOB,
U3 pEAIbHOU IPAKTUKH.

3HAKOMMTBHCS C MCTOPHUEH PAa3BUTHUS MATEMATUKH

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, npasuia
npeoOpa3oBaHuUs
YpaBHEHUS,
PAaBHOCHIIBHOCTh
YPaBHEHUM.
JInHelHoe ypaBHEHUE

PemiaTp nuHEHOE YpaBHEHUE C OJHOM MTEPEMEHHOM,
NPUMEHSsl MPABUJIA TIEPEX0/Ia OT UCXOTHOTO YPABHEHUS
K paBHOCWJIBHOMY eMy Ooiiee mpocToro Buja. [IpoBepsTs,
ABJISICTCS JTU KOHKPETHOE YMCIIO0 KOPHEM YPABHEHMUSI.
IHoa0upaTs NpuMepsbI ap YKCEN, ABIISIIOIIUXCS PEIICHUEM
JIMHEMHOT0 YPABHEHMUS C JIByMS IEPEMEHHBIMU.
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C OJTHOM MEPEMEHHOM,
pEIIEHUE JIMHEUHBIX
ypaBHeHui. Pemenne
3a/1a4 € MOMOUIBIO
YpPaBHECHUM.
JInHenHoe ypaBHEHHE
C ABYMsI
IIEPEMEHHBIMU U €0
rpaduk. Cucrema a1Byx
JIMHENHBIX YPABHECHUN
C ABYMsl

CTpouThb B KOOPJAMHATHOM TIOCKOCTH TpaUK TUHEHHOTO
YpaBHEHHUS C ABYMS MEPEMEHHBIMU; MOJIb3YSCh rpaduKoMm,
NPUBOJIUTH NPUMeEPHI PELICHUS] YPABHECHUS.

HaxoauTthb peumieHue CUCTEMBI ABYX JIMHEWHBIX YPaBHEHHUMN
C ABYMsI TIEPEMEHHBIMM.

CocTaBiasiTh U pelIaTh YPaBHEHUE U CUCTEMY
YPaBHEHHUM M0 YCIIOBUIO 3aa41, UHTEPIIPETUPOBATH

B COOTBETCTBUHU C KOHTEKCTOM 33/1a4U I1OJTYYEHHBIN
pe3ynbTaT

NepeMEHHBIMU
Koopaunate! u rpaduxu. 24 Koopannara Touku HN300paxaTh Ha KOOPIMHATHOW MPSIMOU TOUYKH,
OyHKIIH Ha MpsiMOil. UKCIIOBBIE | COOTBETCTBYIOIIME 33JJaHHBIM KOOPJIMHATAM, JTy4H, OTPE3KH,
MIPOMEXKYTKH. HMHTEPBAJIbI; 3aITUCHIBATh UX HA alIreOPaNveCcKOM SI3BIKE.

Paccrosinue Mmexny
JIBYMsI TOUKaAMU
KOOPJIMHATHON
MPSAMOM.
[IpssmoyronbHas
CUCTEMA KOOPAUHAT
HAa IJIOCKOCTH.
[Tpumepsl rpadukoB,
3aJIaHHBIX
dbopmynamu.

OTMeuaTh B KOOPIAMHATHOM MJI0CKOCTH TOYKH IO
3aJIaHHBIM KOOPJMHATAM; CTPOUTD IpadUKH HECIOKHBIX
3aBHCHMOCTEH, 3aIaHHBIX ()OpMyJIaMH, B TOM YHCIIE

C MOMOIIIBIO IIU(PPOBHIX TAOOPATOPHIA.

IIpuMeHsITH, H3y4YaTh MPEUMYIIECTBA,
HHTEPNPeTUPOBATH TpadUUECKUil CIOCOO MPEICTaBICHUS
Y aHaJIM3a pa3HOOOpa3HOM )KM3HEHHON UH(POPMALIMH.
OcBauBaTth MoHsATHE (PYHKIINHU, OBJIA/IEBATh
GyHKIIMOHATFHOW TEPMUHOJIOTHEH.

Pacno3naBath JuHeHy0 QyHKIUIO y = kx + b,
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Yrenwne rpadukos
peaTbHBIX
3aBUCUMOCTEM.
[Tonsitue hyHKIUU.
['padux pyHKUIUU.
CaoiicTBa (PyHKIIUA.
Jluneiinas QyHKIMS.

ONHUCHIBATH €€ CBOICTBA B 3aBUCUMOCTH OT 3HAUCHUI

ko3 bunreHToB k u b.

Ctpoutsb rpaduxku nuHeiHoW QyHKIMKU, QyHKIUUA Y = | X |.
Hcnoab3oBaTh HU(PoOBbIEe PeCypPChl LISl TOCTPOCHUS
rpadukoB (GYHKIMA U U3YyUEHUSI UX CBOMCTB.

[IpuBOINTH MTPUMEPHI TMHEWHBIX 3aBUCUMOCTEN B PEAJIBHBIX
MIPOLIECCAX U SIBJIICHUSX

[Toctpoenue rpaduka
JUHEWHOU (PYHKIIUH.
['paduk pyHKIIHN
y =|x]|
[loBTOpEeHue n 0000LIEHNE 6 IloBTOpEHME Bb10upaTh, NPUMEHATH OLEHMBATH CIIOCO0OBI CPAaBHEHHUS
OCHOBHBIX IIOHATUHI YKCeJl, BBIYMCICHUI, TpeoOpa30BaHUd BbIPAXKECHHUI,
U METOJIOB Kypca pELICHNS] YPaBHEHU.
7 xnacca, 00001IeHre OcymecTBJIATH CAMOKOHTPOJIb BBITTOTHAEMBIX ICUCTBUI 1
3HaHUU CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHUM, TPeoOpa30BaHUI,
TTOCTPOCHUH.
PemaTe 3a1a4u u3 peasibHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHue 3HAHUA JUIs pelIeHUs 3a1a4 U3 APyTrux
MPEIMETOB.
PemaTe TeKcTOBBIC 321a4H, CDABHMBATh, BHIOMPATH
Croco0bl peleHus 3a1aun
OBILIEE KOJIMYECTBO 102

YACOB IIO ITPOT'PAMME
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8 KVIACC

KBagpaTHbie KOpHU

n3 yucia. [loustue
00 UppaloHAILHOM
yuciie. JlecaTuuHbIe
NpUOIVKEHUS
HUPPAIMOHATIEHBIX
quce.
JIeCTBUTEIbHEIC
yucna. CpaBHeHUE
JICMCTBUTEIBHBIX
quce.

YpaBHeHUE BUaA

x> = a.

CaoiicTBa
apumeTnaecKux

KBaJpaTHBIX KOPHEM.

[Ipeo6pazoBanue
YHUCJIOBBIX
BBIPAKCHUM,
CoJIeprKaluX
KBaJpaTHbIC KOPHU

Haumenoanue pazaena |[KonnuecTBo OcHoBHOE OCHOBHBIE BU/IBI JICATEIILHOCTH 00YYaIOIIUXCS
(Tembl) Kypca 4acoB COJICp)KaHUE
Yucita ¥ BEIYUCIIEHHS. 15 KBanparHsbiii KOpeHb ®opMyTUPOBATH ONpeaeieHre KBaIPaTHOIO KOPHS

U3 4Kcia, apu(pMeTHYeCKoro KBaJpaTHOro KOPHS.
IIpuMeHATH Onepanyio U3BJICUEHUS KBAAPAaTHOIO KOPHS
U3 YKCIIa, HCIOJIB3YH [TPU HEOOXOAUMOCTH KAJIbKYJIATOP.
OueHnBaTh KBaJPATHBIE KOPHU LIEJIBIMU YHCIIAMH U
JECSITUYHBIMU JPOOSIMHU.

CpaBHMBATB U yHOPSA0YUBATH PALIMOHAIIBHBIEC U
VMppalMOHAIBHBIE YNCIIA, 3aIIMCAHHBIE C TOMOIIBIO
KBaJIPaTHBIX KOPHEHN.

HccienoBaTh ypaBHEHHE X> = g, HAXOIUTh TOYHBIC U
NpUOIMKEHHBIE KOpHU T1pu a > 0.

HccienoBats cBOMCTBA KBAaAPATHBIX KOPHEW, POBOS
YU CJIOBBIE SKCIIEPUMEHTBHI C UCITOJIb30BAHUEM KAIIBKYJISITOPA
(koMIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAPATHBIX
KOPHEH; IPUMEHSTh X JUIsl IpeoOpa3oBaHuUs BBIPAKEHUM.
BeinoaHATHL Npeodpa3oBaHus BRIPAXEHUN, COACPKALIUX
KBaJIpaTHbIE KOPHU. BbIpaxxaTh nepeMeHHbIE

U3 TeOMETPUUYECKUX U PU3NIECKUX (HOPMYII.

BeraucjasaTs 3HaYeHUs BBIPAKECHUM, COACPKALUX
KBaJIpaTHBIC KOPHH, UCTIONB3YsI IPU HEOOXOAMMOCTH
KAJIbKYJISTOP.
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Hcnoan3oBarhb B X0AC pCHICHUA 3a1a4 3JICMCHTAPHBIC
MpcaACTaBJICHN:A, CBA3aHHBIC C HpI/I6J'II/DKéHHI)IMI/I 3HAYCHUSIMUA
BCJIIMYHH.

3HAKOMUTBCS C I/ICTOpHeﬁ Pa3BUTHUA MATCMATHUKHA

Yuncsia v BEIYUCIIEHNUS.

Crereds ¢ LEIbIM

DopMyJTHPOBATH ONpe/ieJIeHre CTEIICHHU C LIEJIbIM

Crenensp ¢ uenpm MOKAa3aTeJIEM. MIOKAa3aTeJIEM.
oKa3aTesneM CranpapTHas 3aMuch IIpencraBiasTh 3anuch OOJBUINX U MaJIbIX YUCEI
qHCIIa. B CTaHAapTHOM Bujie. CpaBHMBATh YKCIIA U BEJTMYUHBI,
Pa3mepsl 00beKkTOB 3aIllMCaHHbIE C UCTI0JIb30BaHUEM creneHu 10.
OKPYKaIOIEro MUpa Hcnoab3oBaTh 3anMch YUCEN B CTAHAAPTHOM BHJIE
(OT ByIeMEHTApPHBIX JUTS BBIPAQXKEHUS pa3MEPOB 0OBEKTOB, IITUTENBHOCTH
YaCTHI] IIPOLIECCOB B OKPYKAIOIIIEM MUPE.
710 KOCMUYECKUX DopMyIHPOBaTh, 3aNIMCHIBATH B CHMBOJIMYeCKOH opme
O0OBEKTOB), Y WJJIIOCTPUPOBATH IPMMEPAMM CBOKCTBA CTENIEHU
JUIUTEIBHOCTD C IIEJIBIM MTOKA3aTeJIEM.
IIPOLIECCOB IIpumeHsATH CBOMCTBA CTENIEHU /1JIsi TpeoOpa30BaHUs
B OKPY’KaIOLIEM MUPE. | BBIPAXKEHUH, COAEPKALIUX CTENEHH C LIEJIBIM IT0KA3aTEIEM.
CBoiicTBa CTENEHH BoinoHATH AeHCTBUSA C YUCIIAMHU, 3aTUCAHHBIMU
C LIEJIBIM MOKa3aTeIeM | B CTaHJAPTHOM BUJE (YMHOXKEHHUE, IeJIEHUE, BO3BEICHUE
B CTCIICHB)
AnreOpanyeckue KBagpartusii Pacno3HaBaTh KBaIpaTHBIN TPEXUIEH, YCTAHABIIMBATD
BbIpakeHUs. KBagpaTHbIi TPEXUJIEH. BO3MOYXHOCTb €T0 Pa3JIOKEHUSI HA MHOKUTEIU.
TPEXWICH Paznoxxenune PackyiaibiBaTh HA MHOKUTEJIM KBAIPATHBIN TPEXUJIEH C
KBaJpaTHOIO HEOTPULIATEIbHBIM IUCKPUMUHAHTOM
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TpEXWICHa
Ha MHOXUTEJH

AnreOpanyeckue
BBIPKCHHUS.
Anrebpanyeckas Jpoob

15

AnrebGpanueckas
npoOs. JlomycTumebie
3HAYCHUS
TICPEMCHHBIX,
BXOJISATITUX

B anreOpanyeckue
BBIPAKCHHUS.
OCHOBHOE CBOMCTBO
anredpanveckon
npoou. CokpalieHue
Ipobeit.

Crnoxenue,
BBIUYUTAHNE,
YMHOXKCHHE U JICIICHHUE
anredpanvecKux
pooeit.
IIpeobpa3oBanue
BBIPAKCHUM,
CoZepKaIInX
anredpandecKue
apoou

3anuceiBaTh anreOpanydeckue Beipaxkenus. Haxoautp
00acTh OMPE/IENICHUs PAIIMOHAIBHOTO BBIPAKCHHS.
BbInoHATH YKCIIOBBIE MOJICTAHOBKHU U BBIYMCJIATH
3HaYeHHe APOoOU, B TOM YHUCIIE C TOMOIIBIO KAJIbKYJISTOpA.
®opMyIHPOBaTH OCHOBHOE CBOMCTBO aJlreOpanyecKon
poOU 1 MPUMEHSITh €ro0 /IS TpeoOpa3oBaHust IPOOeH.
BbInoaHATH 1eiicTBUA ¢ airedpanyecKuMu ApoOsIMH.
[IpumensaTh npeoOpa3oBaHMs BRIPAXKEHUHN JJI pPEIICHUS
3ama4. Belpa:xkath nepemMennblie u3 Gopmyn (punyeckux,
Te€OMETPUUYECKUX, ONMUCHIBAIOIINX OBITOBBIE CUTYAIINH)
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YpaBHEHUS U HEPABEHCTBA.
KBanparHeie ypaBHeHUs

15

KBanparnoe
ypaBHeHue. HemonHoe
KBaJIpaTHOE
ypaBHenue. @opmyna
KOpPHEU KBaJpaTHOIO
ypaBHeHUs. Teopema
Buera.

Pacno3naBaTh KBaJIpaTHbIC YPABHEHHS.

3anucbiBaTh (POPMYJLY KOPHEUN KBAIPAaTHOTO YPABHEHUS,
peliaTh KBaJApaTHbIE YPAaBHEHUSI — IOJIHBIC U HETIOJIHBIEC.
IIpoBoauTh NMpocTEHIINE UCCACAOBAHUS KBAIPATHBIX
YPaBHEHUI.

PemiaTh ypaBHeHMs1, CBOSIIIUECS K KBAAPATHBIM,

C TIOMOIIIBIO MPEe0OPaA30BAHUI M 3aMEHOM TIEPEMEHHOM.

Pewienue ypaBHeHuid, HaOuaroaaTe 1 aHAIM3MPOBATH CBSA3b MEXKAY KOPHSIMHU U
CBOSIIINXCS kodhpuIreHTaMu KBaIpaTHOTO YPABHEHHUS.
K KBaJIPATHBIM. dopmyaupoBath TeopemMy Buera, a Takke oOpaTHYyIO -
[IpocTeiitue npobHO- | Teopemy, IPUMEHSTh 3TU TEOPEMBI JIs1 PEIICHUS
paluoHaJIbHbIC 3a/1a4.
YpaBHEHHUS. Pemiath TeKkCTOBBIE 321a4M aNTeOpauecKUM CIIOCOOOM:
Pemienne TeKCTOBBIX NEPEXOAUTH OT CJIOBECHOU (HOPMYIUPOBKHU YCIOBUS 3a]a4UH
3a/1a4 ¢ MOMOUIBIO K ajredpanyecKoi MOJIENN MMy TEM COCTABIICHUS YPaBHEHMS;
KBaJIPaTHBIX pemaTh COCTAaBIIEHHOE YPAaBHEHUE; NHTEPIIPETUPOBATH
YpaBHEHUH pe3yJbTar.
3HAKOMUTBCS C HCTOPHUEI pa3BUTHUS AJITCOPHI
YpaBHEHHS M HEPABEHCTBA. 13 JIuneniHoe ypaBHEHUE PacniozHaBaTh IMHENHBIE YPABHEHUS C ABYMS
CucrteMbl ypaBHEHAN C AByMs MIEPEMEHHBIMH.

MIEPEMEHHBIMH, €T0
rpaduk, npuMepbl
pELICHUs] YPAaBHEHUN
B LIEJIBIX YHCIIAX.
Pemenue cucreM 1Byx
JIMHEWHBIX YPaBHEHUMN

Ctpoursp rpadvku JMHEHHBIX ypaBHEHUH, B TOM YHCIIE
HCNOJIb3YS HU(PPOBHIE PECYPCHI.

Pasimyarh napayieapHbIE U IEPECEKAIOIINECS MTPSMbIE
110 UX YPABHECHUSIM.

PemiaTe crucTeMsl ABYX JINHENHBIX YPABHEHUH C IBYMS
NIEPEMEHHBIMU MOJICTAHOBKOM U CJI0KECHUEM.
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C ABYMsl
MIEPEMEHHBIMU.
IIpumepsl peuieHus
CHCTEM HEJIMHEWHBIX
YPaBHEHUH C ABYMs
IIEPEMEHHBIMHU.
['padmueckas
MHTEPIpETALINS
YpaBHEHHUS C IBYyMSI
MepEMEHHBIMHU U
CHUCTEM JIMHEUHBIX
YPaBHEHUM C IBYMS
MIEPEMEHHBIMU.
Pemenne TekCTOBBIX
3a7a4 C TOMOUIBIO
CHUCTEM ypPaBHEHUU

PemiaTes npocTenime CUCTEMbI, B KOTOPBIX OJTHO

U3 YPABHEHUH HE SIBJISIETCS JTUHEHUHBIM.

[MpuBoauTh rpaguuecKy0 HHTEPIPETAUUIO PELICHUS
YpPaBHEHUS C ABYMsSI IEPEMEHHBIMU U CUCTEM YPaBHEHHI
C ABYMs IIEPEMEHHBIMU.

PemiaTh TeKCTOBBIE 321241 aITre0OpanyeckuM crocooom

YpaBHEHUS U HEPABEHCTBA.
Hepasencrsa

12

Yucnoseie
HEPABEHCTBA U UX
CBOKCTBA.
HepasencTBo ¢ ogHOM
IIEPEMEHHOM.
JIuneiinbie
HEPaBEHCTBA C OJHOU
MEPEMEHHON U UX
peurenune. Cucremsl
JIMHEVHBIX HEPABEHCTB

@®opMyJIHPOBATH CBOMCTBA YKCIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX HA KOOPJIWHATHOW MTPSMOU, JOKA3bIBATH
anreOpandecKu.

IIpuMeHATH CBOMCTBA HEPABECHCTB B XO/I€ PEIICHUS 3a/1a4.
PemiaTe JIMHElHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
n300paxaTh pelIeHUE HEPABEHCTBA HA YHUCIOBOM MPSMOM.
PemaThb cucTeMbl JIMHEHMHBIX HEPABEHCTB, H300paxaTh
pelLlIeHNe CUCTEMBI HEPABEHCTB Ha YHUCIOBOM IIPSAMOMU
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C OTHOM IEPEMEHHOU
U UX PEILICHUE.
N3o0paxenue
pELICHUS INHENHOTO
HEPABEHCTBA U UX
CHUCTEM HA YUCIIOBOU
IIPSIMOU

DyHKINH.
(OCHOBHBIE ITOHATHUSA

[Tonsarue GpyHKIMU.
OO0uacTb onpeaeseHus
U MHOXECTBO
3HaYCHUN (QYHKIIHH.
CrniocoObl 3a1aHus
byHKIH.

['padux pyHKUIUU.
CaoiicTBa GyHKIINH,
UX 0TOOpaxxeHue

Ha Tpaduke

Hcnoan3oBaTh GyHKIIMOHATHLHYIO TEPMUHOJIOTHIO U
CHMBOJIUKY.

BoruucjaaTs 3HavyeHus1 QyHKIWHI, 3aJaHHBIX (OpMyTaMu
(mpu HEOOXOAMMOCTH UCIOJIH30BATh KAJBKYJISATOP);
COCTABJISITH TA0JIUIbI 3HAYEHUI (YHKIIUU.

CTpouTh Mo TOYKAM rpagpukm QyHKIUN.

OnuchIBaTh CBOMCTBA (DYHKITUN HA OCHOBE €¢
rpauIecKoro mpeICTaBICHU.

Hcnoan3oBath GyHKIIMOHATHHYIO TEPMUHOJIOTHIO U
CUMBOJIUKY.

HccaenoBathb npumepsl rpadMKoB, OTPAKAIONIUX PEATbHbBIE
nporecchl u siBieHus. [IpuBoauTh MpUMeEPHI IPOIIECCOB U
SIBJICHUH C 3aJaHHBIMU CBOMCTBAMM.

Hcnonb30BaTh KOMIIBIOTEPHBIE POTPAMMbI
JUTSI TTIOCTpOeHUs TpadUKOB (PYHKITUI U U3YUEHUS MX CBOMCTB

DyHKINH.
Uucnossie pyHKINN

UreHue 1 MOCTPOEHUE
rpa¢ukoB QyHKIUH.
[Tpumepsl rpadrkoB

Haxoauts ¢ noMombio rpaduka QyHKIIUKM 3HAYCHUES OJTHOU
U3 paccMaTpUBAEMbIX BEJIMYMH 10 3HAYEHUIO IPYTOM.
B HecnioxkHBIX ciydasix BbIpaxkaTb (OPMYJI0H 3aBUCUMOCTD
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GyHKIHH,

MCIKAY BCIIMYMHAMMU.

OTpaXKaroIUX OnuceIBaTh XapakTep N3MEHEHHS OJTHOW BETUYMHBI
peanbHbIE TPOLECCHI. B 3aBUCHMOCTH OT U3MEHEHUS APYTOM.
OyHKIWH, Pacno3naBath BubI u3ydaembix ¢pyukmmii. [loka3siBaTh
OMUCHIBAIOIINE CXEeMATHUY€eCKHU MOJIO)KEHUE HA KOOPAUHATHON MIIOCKOCTH
PSAMYIO U 00paTHYIO rpadukos Gynkumii Buna: y = x%,y = x3, y =+, y = |x]|.
IPONOPLIUOHAILHEIE Hcnoab3oBarh PyHKIUOHAJIBHO-TPapuUyeckue
3aBUCHMOCTH, UX NMPeACTABJICHUS JJIs1 PEIICHUS U UCCIIEIOBAHNS YPABHEHHUM U
rpahuKH. CUCTEM YpPaBHECHUM.
I'paduk GpyHKIMHK IpumeHsaTs HUGpPOBLIE PECYPCHI I TOCTPOCHHUS
y =X rpaduKoB QyHKLIUH
OyHKIU
— 2 1 = 43
Yy = XLy =X,
y =,y =xl;
rpaguyecKoe peieHue
YPaBHEHHI U CUCTEM
YpaBHEHUU
[ToBTOpeHme 1 0000IICHIE IToBTOpEHNKE Bri0upaTh, NPUMEHATH, OLEHUBATH CIIOCOOBI CPABHEHUS

OCHOBHBIX ITOHATHU U
METOJ0B KypcOB 7 U 8
KJIacCOB, 0000IIeHNE
3HAHUM

YrCel, BBIYUCICHHM, TpeoOpa30BaHMi BEIPAKECHHM, PEIICHUS
YPaBHEHUI.

OcyecTBJIATh CAMOKOHTPOJIb BBIITOIHAEMBIX JEHCTBUHI U
CaMOIIPOBEPKY pe3yJIbTaTa BBIYMCICHUH, TPeoOpa3oBaHUid,
OCTPOEHUM.

Pemiathb 3a1a4u U3 peaibHOM KU3HHM, IPUMEHATH
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MaTeMaTUUYECKUE 3HAHUS U1 peLIeHUs 3a]1a4 U3 IPYTUX
PEIMETOB.

PemaTh TeKCTOBBIE 321241, CDABHUBATH, BHIOMPATH
CIoCco0bI peIICHUs 33/1auu

OBHLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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9 KIIACC

JlelicTBUTEIBLHBIC YHCTIA

UppalOHATILHbIE
YHCJ1a, KOHCYHbBIC U
OCCKOHEYHEBIC
JECATUYHBIE TPOOH.
MHOXeCTBO
JIEUCTBUTEIBHBIX
YyHCen;
JICUCTBUTEIbHBIC
YyHCia KaK
OCCKOHCYHEIC
JIECSITHYHBIE TPOOH.
B3anMmHO o1iHO3HAUHOE
COOTBETCTBUE MEXKIY
MHO>KECTBOM
JIENCTBUTENBHBIX
YHUCeJI 1 MHOKECTBOM
TOYEK KOOPAUHATHOU
IIPSIMOM.

CpaBHeHue
JIEWCTBUTEJILHBIX YHCE],
apumeTnyeckue

HaumenoBanwue paznena  |KommgecTtBo OcHoBHOE OCHOBHBIC BUIBI JCATEIHBHOCTH 00y YaIOIITUXCS
(Temnl) Kypca 4JacoB coJiepKaHue
Uwiciia ¥ BEIYMCIICHHUS. 9 Panmonanpubie uncna, | Pa3BuBaTh NMpeacTaBjeHHs O YUCIaX: OT MHOXKECTBA

HATypaJbHBIX YHCEJ 10 MHOYKECTBA JICHCTBUTEIBHBIX YACE.
O3HAKOMUTBCSH C BO3MOKHOCTBIO MPEICTABICHUS
JEWCTBUTEIBLHOTO YHCIIa KaK OECKOHEYHOM JIECITUIHOM
IpoOH, MPUMEHSITh IECITHYHbBIE TPUOTMKCHUS
palMOHAIBHBIX U UPPALMOHATBHBIX YUCEIL.

N300paxaTh 1eiiCTBUTEIBHBIC YUCIIa TOUYKAMU
KOOPJAMHATHOM IIPSAMOM.

3anuceiBaTh, CPABHUBATH U YIIOPAA0YUBATH
JIEUCTBUTEIbHBIC YHUCIIA.

BbInoyiHATH, coueTas yCTHbIE M TUChbMEHHBIE TTPUCMBI,
apudMeTnvecKue 1eiiCTBUSA C pAIIMOHAIBHBIMU YUCIIAMU;
HAXOAMTh 3HAYCHUS CTEIICHEN C LEJIBIMU MTOKA3aTEIISIMA U
KOPHEH; BBIYMCJIATH 3HAUECHUS YHCIIOBBIX BBIPAXKEHHUM.
[MoxyunTs npeacTaBjaeHue O 3HAYUMOCTH
JICVCTBUTENBHBIX YHCEI B IPAKTUYECKOUN JEATETbHOCTH
YeJioBeKa.

AHaJIM3UPOBATH U A€JaTh BBIBOAbI O TOUHOCTH
MPUOIMKEHUS IEUCTBUTEIBHOTO YUCIIa ITPU PEeIISHUN
3a7ad4.

OKpyIJIATH JEUCTBUTEIIBHBIE YUCIIA, BHINOJHATH
NPUKHAKY PE3YJIbTaTa BEIYMCICHUH, OeHKY 3HAUEHU
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JICUCTBUS

C ICUCTBUTEIIbHBIMU
YHCIaMH.
[Tpubmmxennoe
3HA4YCHHUE BEJIMYHMHEI,
TOYHOCTH
MPUOJIMKEHUS.
OkpyriieHue yuce.
[Ipukuaka u orieHKa

YU CIIOBBIX BBIPAXKECHUMU.
3HAKOMUTBHCS C HCTOPHEH Pa3BUTHSI MATEMATUKU

pe3yJIbTAaTOB
BBIYHCIICHUI
YpaBHEHNS 1 HEPABEHCTBA. 14 JIunenHoe ypaBHeHue. | OcBamBaTh, 3alIOMUHATH U IPUMEHATH rpaguiecKkue
YpaBHEHUS C OJHOU Pemenne ypaBHenui, METO/bI [IPU PEIICHUN YPAaBHEHUH, HEPABEHCTB U UX
[IEPEMEHHOU CBOJSALLIUAXCS CUCTEM.
K JIMHEHHBIM. Pacno3naBats 1ienbie U IpoOHBIC YPaBHCHHS.
KBanparuoe PemiaTh JiMHelHbIE M KBAJAPATHBIE YPABHECHUS,
ypaBHeHUe. Penienue ypaBHEHMUSI, CBOSIIIMECS K HUM, IPOCTEMIINE TpOOHO-
YpaBHEHUH, palLMOHAJIbHBIE YPABHEHUS.
CBOJSALLIAXCS IIpeanaratb BO3MOXKHBIE CIIOCOOBI PEIIEHUS] TEKCTOBBIX
K KBaJIpaTHBIM. 3a7a4, 00CYy:KIaTh UX U PelIaTh TEKCTOBBIC 3aJa4n
bukBagparnsie pa3HbIMU CIIOcO0amu.
YpaBHEHHUS. 3HAKOMHUTBHCS C MCTOPHUE Pa3BUTHS MATEMATUKU
[Ipumepsl pemieHns

YPaBHEHUU TPEThEU
1 YETBEPTOH CTENeHE
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pa3oKEHUEM
Ha MHOXKHUTEJIH.
Pemenue npo6Ho-
paloOHANTbHBIX
YPaBHEHU.

Pemienune TekcToBBIX
3a/1a4 aNreOpandecKum
METOI0M

YpaBHEHUS U HEPABEHCTBA.
Cucremsl ypaBHEHU

14

YpaBHEHUE C ABYyMS
MIEPEMEHHBIMU U €TI0
rpaduk.

Cucrema aByx
JIMHEWHBIX YPAaBHEHUN
C IBYMsI
NIEPEMEHHBIMU U €€
peurenue. Pemenue
CUCTEM JIBYX
YPaBHEHHUM, OJTHO

13 KOTOPBIX JINHEWHOE,
a Ipyroe — BTOPOu
CTEIICHU.
I'paduueckas
UHTEpIpETalns
CUCTEMBI YPAaBHEHUI

C IBYMs IEPEMEHHBIMHU.
Pemenne TekcToBBIX

OcBauBaTh U NPUMEHATH [TPUEMBI PELIEHUSI CUCTEMBI
JIBYX JIMHEWHBIX YPaBHEHUH C ABYMs IEPEMEHHBIMU U
CUCTEMBI JIByX YPaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHHE HE
ABJIETCS IMHEWHBIM.

Hcnoab3oBaTh QyHKIIMOHAIBHO-TpaduuecKue
IPEACTABICHUS JUIsl pelIeHUs] M UCCJIeI0OBAHNS YPABHEHHI
U CHUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpanyeckuM CrocoOoM: mepexoauTh OT CIIOBECHOMN
(bopMyIMPOBKH YCIIOBUS 3a/1a4H K alIreOpandeckoil MoJaenu
MyTEM COCTaBJICHUS CUCTEMbI YPAaBHEHUI; peliaTh
COCTAaBJICHHYIO CHCTEMY YPaBHEHUI; HHTEPIPETUPOBATH
pe3yJIbTar.

3HAKOMUTBHCS C MCTOPHUEH PA3BUTUS MAaTEMATUKU
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3aJ1a4 aNreOpandecKum
crrocodoomMm

YpaBHEHUS 1 HEPABEHCTBA. 16 Yucnossie Yurarp, 3alIUCHIBATH, IOHUMATh, HHTEPIPETHPOBAThH
Hepasenctaa HEPABEHCTBA U X HEPABEHCTBA; UCII0JIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoInoaHsTh IpeoOpa3oBaHrs HEPABEHCTB, HCMOJIb30BATh
JIuneiHbie JUIsL IpeoOpa3oBaHus CBOMCTBA YHCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBaTh TMHENHbBIE U KBapaTHbIE HEPABEHCTBA.
C OJJHOW IEPEMEHHOM PemiaTe nuHeliHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U UX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOUYAIOIINX
CucTeMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIaTh
HEPABEHCTB C OJHOMN IIOJIy4YE€HHBIC PELLICHUS.
NEPEMEHHON U UX MN300paxkaTth penicHre HEPAaBEHCTBA U CUCTEMbI HEPABEHCTB
peuieHue. Ha YUCJIOBOM NPSIMOH, 3aIUCHIBATH PEIICHUE C TTOMOIIIBIO
KBagparusie CHUMBOJIOB.
HEPABEHCTBA U UX Pemarsb KBa/ipaTHBIE HEPABEHCTBA, UCIIOJIB3YS
peuieHue. rpauyecKue npeacTaBICHUsI.
I'paduueckas OcBauBaTh U IPUMEHATH HEPABCHCTBA IIPU PELLIEHUN
VMHTEPIIPETALUS Pa3JIMYHBIX 33]1a4, B TOM YUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
[IEPEMEHHBIMU
OyHKIUH 16 KBagparnunas Pacno3naBaTh BUIbI U3yYaeMbIX (QYHKIIHIA;

byHk1ms, e¢ rpaduk u
cBoiicTBa. [lapabona,
KOOPIMHATHI BEPIITNHBI
napadoJibl, OCh

WLIIOCTPUPOBATH CXeMATHYECKH, 00bACHATD
pacnoiokeHne Ha KOOPAUHATHOM IITIOCKOCTH IPaUKOB

k
byukumii Buna: y = kx,y = kx + b,y = —_,y = x%,
x
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CUMMETPUHU MapadOJIbL.

I'paduxu dpyHKIIMIA:
y = kx,
y = kx + b,
k
Yy ==
X
y =X,
y =x
y =0,
y = |x|

y = x% y =+, y = |x| B 3aBUCHMOCTH OT 3HA4YCHHUIi
K02((PUIIMEHTOB; ONMUCHIBATH UX CBOICTBA.
Pacno3naBaTth KBaipaTUYHYIO (PYHKITUIO 1O popMyIIe.
IpuBoauTH NPUMEPbI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peabHOU KU3HU, PU3UKHU, TCOMETPHH.

BoisaBasThL 1 0000111aTh 0COOCHHOCTH Tpaduka
KBaJpaTHIHOM QyHKIMU y = ax> + bx + c.

CTpouthb U N300pakaTh cxeMaTHYeCKHU rpaduku
KBaIPaTUIHBIX (PYHKITUH, 3aTaHHBIX (hOpMYyTIaMHy BUAA
y=axty=ax*+ q,y=alx + py=ax®+ bx + c.
AHAJIU3UPOBATH M MPUMEHSITh CBOICTBA N3YUCHHBIX
GyHKIUNA IS BX TOCTPOEHUS, B TOM YHCIIE C TTOMOIITBIO

U (POBBIX PECYPCOB

HuciioBrie
IOCJIEI0BATEIILHOCTH

15

ITonsTue yncioBoun
MOCJIe10BATEILHOCTH.
3ajanue
IIOCJICIOBATEIbHOCTH
PEKYPPEHTHOU
dbopmyIoii 1

dbopMy10ii #-TO YIeHA.

Apudpmernyeckas u
rE€OMETPUYECKAS
IIPOrPECCUMU.
DopMyIIbl #-T0 YIEHA
apu(pMETHIECKOMN U
FEOMETPUUYECKOU

OcBauBaTh U NPUMEHSATH UHACKCHbIE 0003HAUCHHUS,
CTPOUTH peyeBble BHICKA3bIBAHMS C HCIIOIH30BAHHEM
TEPMUHOJIOTHH, CBSI3aHHOM C MOHATHEM
MOCJIEeIOBATEIBHOCTH.

AHanu3upoBaTh GopMyIy n-ro 4ieHa
MOCJIEI0BATEIBbHOCTH WIIM PEKYPPEHTHYIO (hOpMYyITy

M BBIYMCJISATH YWICHBI [TOCIEA0BATEILHOCTEH, 3aJaHHBIX
TUMU HOpMyJIaMHu.

YcTranaBaMBaTh 3aKOHOMEPHOCTH B TOCTPOCHUU
MIOCTIEIOBATEIFHOCTH, €CJIH BHIITMCAHBI IIEPBHIE HECKOIBKO €¢
YJICHOB.

Pacno3naBath apu(pMeTHUECKYIO U TEOMETPUUYECKYIO
IIPOTPECCUU TPH PA3HBIX CIIOCO0AX 3aaHusl.
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MIPOTrPECCUI, CyMMBI
MIEPBBIX /1 YJICHOB.
N300pakenHue 4ieHoB
apuPpMETHICCKON U
FEOMETPUYECKOU
MPOrPEeCCUid TOUKAMHU
Ha KOOPAMHATHOU
IJIOCKOCTH.
JIuHerHbIN 1
AKCIIOHEHLIUAIIbHBIN
poCT.

CI1oXHBbIE POLEHTHI

Pemarts 3a7auu ¢ UCTIONb30BaHUEM (POPMYJI /-TO UIeHA
apu(PpMETUYECKON U T€OMETPUUECKONU MPOrPECCUiA, CYMMBbI
IIEPBBIX 71 YJICHOB.

M300pakaTh WieHHI 10CIIEI0BATEILHOCTH TOYKAMHU

Ha KOOPAUHATHOM IIJIOCKOCTH.

PaccmaTpuBaTh npuMepsl NPOLECCOB U SABJICHUH

U3 PEATbHOU KU3HU, UWLTFOCTPUPYIOLINE N3MEHECHHE

B apU(PMETUYECKON IPOrPECCHH, B TEOMETPUUECKON
POTrPecCuu; N300paxaTh COOTBETCTBYIOIIUE 3aBUCUMOCTH
rpaduyecku.

Pemiarb 3aga4M, CBSI3aHHBIE C YUCITOBBIMU
IIOCJIEIOBATEIBHOCTSIMH, B TOM YHUCJIE 3a1a41 U3 pPEaIbHOU
YKU3HH C UCTIOJIb30BaHUEM LU(PPOBBIX TEXHOJIOTHIA
(9MEKTPOHHBIX TAOIUIL, TPAPUUECKOTO KAIBKYJIATOPA U T.11.).
Pemiarb 3a1aun Ha CIIOKHBIE IPOLIEHTHI, B TOM YHCIIE
3aJ1a4y U3 PeaIbHON MTPAKTUKH (C UCIIOIb30BAHUEM
KaJIbKYJIATOPA).

3HAKOMMTBHCH C MCTOPHUEH Pa3BUTHS MAaTEMATUKH

[ToBTOpEeHue, 00001ICHUE,
cUCTeMaTHu3alus 3HaHUM

18

Yucaa u
BbIYMCJICHHS (3aITUCh,
CpaBHEHHUE, IEUCTBUS
C IEUCTBUTEIILHBIMU
YuCIaMu, YUCIOBast
npsiMasi; IPOLICHTHI,
OTHOLLEHUS,
MIPOTIOPIUY;

OnepupoBaTh NOHATUSIMH: MHOKECTBO, TOJIMHOXECTBO,
orepalyy HaJl MHOXXECTBAMH; MCIOJb30BaTh Tpaduieckoe
MpEeICTaBICHUE MHOKECTB I OTIMCAHUS PEabHBIX
IPOIIECCOB U SIBJICHUM, TIPU PEIICHUH 3a/1a4 U3 JPYTUX
y4eOHBIX MPEIMETOB.

AKTYyaJu3upPoOBATh TEPMUHOJIOTHIO U OCHOBHbBIE
AeificTBHS, CBSI3aHHbIE C YHCJIAMU: HATYPAJIbHOE YHUCIIO,
POCTOE U COCTABHOE YHMCIIA, AETUMOCTh HATypaTbHBIX
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OKpYTJICHHE, qucesl, IPU3HAKU IETMMOCTH, LIE€JI0€ YUCII0, MOAYJIb YUCIa,
npuOIKEeHUE, OOBIKHOBEHHA U JIeCATUYHAs APOOU, CTAaHAAPTHBIN BU]L
OLICHKA; peIIcHue qrcina, apupMeTHuecKuil KBaJpaTHBI KOPEHb.
TEKCTOBBIX 33Ja4 BbInoJHATH AeliCTBHSA, CPABHUBATH U YIIOPAI0YHBATH
apu(MeTHIeCKUM 4uCIIa, IPECTABIATh YACIA HA KOOPIMHATHOM MPSAMOiA,
CrocoooMm) OKPYIJISITh YUCIIA; BHIOJHATH NPUKHIKY U OLEHKY
pe3yJibTaTa BEIYMCICHHN.
Pemath TekcTOBBIE 321aUM APUPMETHUECKUM CIIOCOOOM.
PemaTes npakTuyeckue 3a1a4m, COAEpKAIINE IPOLEHTHI,
JI0JIM, YACTH, BBIPAXKAIOUIUE 3aBUCUMOCTH: CKOPOCTh —
BpeMsi — PACCTOSIHUE, IIEHA — KOJIMYECTBO — CTOMMOCTb,
00BEM paboOTHl — BpeMs — MPOU3BOIUTEIHLHOCTH TPY/IA.
Pa30upaTh peanbHbIC )KU3HEHHbBIE CUTYaLNH,
(hopmMyIHpOBaThH UX HA A3BIKE MATEMATHKH,
HAXOIMThb pEIICHNE, TPUMEHSS MaTeMaTHUYECKHIl anmapar,
HHTEPNPETHPOBATH PE3ybTaT
AJiredOpanyeckue OnepupoBaTh NOHATUSIMHU: CTEIICHB C IIETBIM
BbIPaKeHHUsI nokasaresieM, apu(pMeTUIECKU KBapaTHBIN KOPEHb,
(npeoOpazoBaHue MHOTOYJIEH, ajireOpanyeckas ApoOb, TOKIECTBO.
anreOpanyecKux BbINOJHATH OCHOBHBIE 1€l CTBUSA: BBIITOJIHATH PACUCTHI
BBIPKECHHM, o hopmysiaM, mpeoOpa3oBBIBATH 1IEJIbIE, APOOHO-
JOITyCTUMBIE paloHaIbHbIE BBIPAXKEHUS U BBIPAYKEHUS C KOPHSIMH,
3HAYEHUS) peann30BBIBaTh PA3I0KEHUE MHOTOUJIEHa HA MHOXKHUTEIH,

B TOM YHCJIE C UCTIOIb30BaHUEM (DOPMYIT Pa3HOCTH
KBaIPAaTOB M KBaJpaTa CyMMbI U Pa3HOCTU; HAXOUTh
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JIOTTYCTUMBbIE 3HAYECHHS IEPEMEHHBIX I JJPOOHO-
palMOHAIBHBIX BBIPAXKEHUN, KOPHEH.

MopeaupoBaTh ¢ TOMOIIEI0 (HOPMYIT peasTbHBIE MPOIIECCHI
U SIBJICHUSA

DOyHKIMHA
(moctpoenue,
CBOMCTBA U3yUYEHHBIX
byHKIIHIA;
rpaduyeckoe perieHue
YPaBHEHUM U UX
CHUCTEM)

OnepupoBatb NOHATUAMU: QYHKIMSA, rpaduK QyHKUINH,
HYyJI1 QYHKLIWH, IPOMEKXYTKH 3HAKOIOCTOSIHCTBA,
MPOMEKYTKU BO3pacTaHusl, yObIBaHUS, HAUOOJIbIIEE U
HauMeEHbIlIee 3HAYEHUS (PYHKITUH.

AHaJIM3MPOBATH, CPABHUBATDH, 00CYK/1AaTh CBOICTBA
GyHKINNA, CTPOUTH UX TpaduK.

OnepupoBaTh NOHATHSIMU: [IPSIMast IPONOPLUUOHAIBHOCTb,
oOpaTHas IPONOPLHOHAIBHOCTb, JIMHEHHAs (PyHKIUS,
KBajJpaTuyHas PyHKIus, mapadosa, runepoora.
HUcnoab3oBaTh rpapukm 115 ONPEICIIEHNUS CBOWCTB,
IIPOLIECCOB U 3aBUCUMOCTEH, JUUIS pELIEHUS 3a]1a4 U3 IPYTuX
y4eOHBIX MTPEIMETOB U peajbHOU )KU3HH; MOJEJIHPOBATH

C MOMOIIIbIO rpaMKOB peabHbIEC POLECCHI U SBICHUSI.
BeipaxaTh (popMys1aMH 3aBUCUMOCTH MEXK/ly BEIMYMHAMU

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

102
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PABOYAS NTPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPU S
B 7-9 KITACCAX

HOACHUTEJIBHAA 3AIIMCKA

['eomeTpust Kak OJWH W3 OCHOBHBIX Pa3JEiOB IIKOJbHOW MAaTEMATHUKH, UMEIOIINN
CBOEH IIeNbI0 00€CTeunTh M3yYeHHE CBOWCTB U pa3MepoB (GUTYp, UX OTHOIICHUA U
B3aUMHOE PAaCIIOJIOKECHUE, ONMUPACTCS Ha JIOTUYECKYI0, JIOKa3aTEJIbHYIO JIMHUIO.
[lenHOCTh WM3yYEeHHS TEOMETPUM HA YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
3aKJII0OYAaeTCsl B TOM, UTO OOYYarOUIUMHCS YYHUTCS TPOBOJUTH JOKa3aTelIbHBIC
pacCcyXIeHus, CTPOUTh JIOTUYECKHE YMOB3AKIIOUCHHMs, JOKa3blBaTh HMCTHUHHBIC
YTBEPXKICHUS U CTPOUTH KOHTPHPHUMEPBI K JIOKHBIM, MPOBOJUTH PaCCYXKICHUS
«OT TPOTUBHOTO», OTJIMYATh CBOWCTBAa OT MPHU3HAKOB, (HOpMyIHUpoBaTh OOpaTHBIE
YTBEPKIICHHUS.

BTopoii 11€HHOCTBIO HU3YUYEHHSI TEOMETPUU SIBISIETCS UCIOIb30BaHUE €€ Kak
MHCTPYMEHTAa NpPU pPEUIEHUH KAaK MaTEeMaTHUYeCKUX, TaK MU NPaKTHUYECKUX 3ajady,
BCTPEYAIOIINXCS B peaabHOU >ku3HU. OOydaronmiics J0MKEH HAYYUTHCS OMPENCTUTh
T€OMETPUYECKYI0 (QUTYpy, OMUCATh CIOBAaMH JAHHBIA YEPTEIK WU PHUCYHOK, HAWTU
IJIOMIAIb 3€MEJIBLHOI0 yYacTKa, pacCYMTaTh HEOOXOIWMYIO JJIMHY OINTOBOJIOKOHHOTO
Kabens unu TpeOyeMmble pa3Mepbl Tapaka isli aBTOMOOWIIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIHUTENbHAS JIMHUS B HW3y4YeHMM reomeTpuu. llpm pemrennn 3amad
MPAKTUUYECKOTO XapakTepa OOYyYaroIIMICsS YYHUTCS CTPOUTh MaTEMaTUYECKUE MOJCIH
peanbHbIX )KU3HEHHBIX CUTYallUM, MPOBOJUTH BBIUUCICHUS U OLICHUBATH aJ€KBaTHOCTh
MOJIY4YEHHOIO pe3yibTara.

KpaitHe BaxXHO MOMUYEPKUBATHL CBSI3M TEOMETPUU C JPYTUMH  y4EOHBIMU
npeaMeTaM, MOTHUBUPOBATh HCIIOJIB30BATh OMPEACIICHUS T€OMETPUUYECKUX (PUTYp U
MOHSATUM, JEMOHCTPUPOBATH MPUMEHEHHE MOJYUYCHHBIX YMEHUU B (DU3UKE U TEXHUKE.
OTu cBA3W Haubojiee s[pkKo BUIHBI B Temax «Bekrtopb», «TpuroHomerpuyeckue
COOTHOMICHHS», «MeTon koopauHa» u « Teopema [Tudaropay.

VYuebnniii kypc «['eomeTpus» BKIIOYAET CICAYIOIIME OCHOBHBIC pa3iciibl
conepxanusi: «['eomerpuyeckre GUrypsl U UX CBOMCTBa», «3MepeHne reoMeTpruiecKux
BEJIMUMHY», «JIeKapTOBbI KOOPAMHATHI Ha IUIOCKOCTW», «BeKkTope», «JIBuxkeHus
mI0cKOCTHY, «IIpeoOpazoBaHus MOI00US.

OOmiee YMCIIO YacoB, PEKOMEHJIOBAHHBIX JUIsI M3Yy4YeHUsS Y4YeOHOTO Kypca
«I'eometpus», — 204 yaca: B 7 knacce — 68 4dacoB (2 yaca B Henelo), B 8§ Kiacce —
68 yacoB (2 Jaca B Hezelno), B 9 kiacce — 68 yacoB (2 yaca B HEACIIO).
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COAEPKXAHUE OBYYEHMUA
7 KJIIACC

Hauanpnble nouaTus reomerpun. Touka, mpsmasi, OTpe30K, JIyd. YToi. Buasl yrios.
BeprukaneHbele U cMexHble yriabl. buccexkrpuca yria. JlomaHas, MHOTOYTOJIBHUK.
[TapannenbHOCTh M NEPIEHIANKYJISIPHOCTD MPSMBIX.

Cummetrpuunbie Gurypbl. OCHOBHBIE CBOWMCTBa OCeBOM cumMmeTpuu. [Ipumepsl
CUMMETPHH B OKPYKAIOILEM MUPE.

OCHOBHBIE MTOCTPOEHUS C MOMOUIBIO UUPKYJIS U JHHENKU. TpeyronsHuk. Beicora,
MeauaHa, OUCCEeKTpHca, UX CBOMCTBA.

PaBHOOEpEeHHBIN 1 PABHOCTOPOHHUM TPEYTroJdbHUKHN. HepaBeHCTBO TpeyrojJbHUKA.

CBoiicTBa M TpHU3HAKU pPaBHOOEAPEHHOro TpeyroibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbBHUKOB.

CBoiicTBa W TpHU3HAKH MapauieNbHbIX NpAMbIX. CyMMa yIJIOB TpEyroJjbHUKA.
BHeinue yrisl TpeyrojabHUKA.

[IpssmoyrosibHblid ~ TpeyrojbHUK.  CBOHCTBO  MEAMAHbl  IPSIMOYTOJIBHOIO
TPEYroJIbHUKA, MPOBEACHHOW K rumnoteHyse. [Ipu3Haku paBeHCTBA MNPAMOYTOJIbHBIX
TPEYTOJIBHUKOB. [IpsAMOYTOIbHBINA TPEYTOJIBHUK C YTIIOM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa o O0JIbIIEeM yTJie U 00JIbllIel CTOPOHE TpeyToiabHuKa. [leprienaukymsp
Y HAaKJIOHHAsI.

I'eomeTpuueckoe MECTO TOYEK. bruccekTpuca yria U CEpeAMHHBIN MEPIICHANKYIISAP
K OTPE3Ky KaK T€OMETPUUECKHE MECTA TOUYEK.

OKpy>KHOCTb M KpYyT, XOpAa U JHUaMETp, UX CBOKCTBA. B3auMHOE pacnoioKeHHe
OKpyKHOCTH M mnpsmoil. KacatenbHas u cekymas K OKpPYKHOCTH. OKpPYXKHOCTb,
BIIMCaHHAs B YroJj. BrucanHas u onucaHHas OKpPY>KHOCTH TPEYTOJIbHUKA.

8 KIIACC

YerpipexyronpHuku. [lapamnenorpamm, ero npus3Haku M CBOWCTBA. YacTHbIE
Clly4au NapajijiesiorpaMMoB (MPsSIMOYTOJIbHUK, POMO, KBaJpar), UX MPU3HAKHU U CBOWCTBA.
Tpaneuusi, paBHOOOKas Tpanenusi, €¢ CBOMCTBa U pu3Haku. [IpsmoyronabHas Tpanenus.
Meton ynBoenus Meauansl. LientpanbHas cummerpust. Teopema Daneca u reopema

0 MPONOPUMOHAIBHBIX OTPE3KaX.

CpenHue TMHUYU TpEyTrobHUKA U Tpanenuu. LIeHTp Macc TpeyroiabHHUKa.

[Tomobue TpeyrombHUKOB, Kod(hdummeHnt momodus. [lpusnakum momoOus
TpeyroiabHUKOB. [I[pumMeHeHne mogo0us Mpu peuICHNH MPAKTUIECKUX 3a/1a4.

CpoiicTBa 1Miom@aae reomerpuueckux Guryp. dopmynsl ans  UIomanu
TPEyroJibHUKa, Mapaienorpamma, pomOa u Tpaneuud. OTHOIIEHHE IUIOUIAeH
no100HBIX GUTyYp.

Beluncienue 1uiomaned TPEyroJbHUKOB MU MHOTIOYIOJIBHMKOB Ha  KJIETYaTOM
Oymare.
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Teopema Iludaropa. Ilpumenenue teopembl I[ludaropa mnpu pemenuu
IIPAKTUYECKUX 3a/1a4.

CuHyCc, KOCHHYC, TaHI€HC OCTPOro yrjla NPSMOYTOJbHOIO TPEYTOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpuroHomeTpuyeckue (yHKIUU YTIOB
B 30°,45° n 60°.

BrnincanHble W LEHTpaJbHBIE YIVIBL, YTOJ MEXKJYy KacaTeIbHOW W XOPIOU. YTIJIbI
MEX]Ty XOpJaMHl U CEeKyIMMU. BrircanHble M ONMHUCaHHbIE YETHIPEXYTOJbHUKU. B3aumHoe
pacrnoyioxkeHue JBYX OkpyxHoctei. Kacanme okpyxkHocrteil. OOmime kacaTelbHbIE K
JBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, Tanreic yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJ1eCTBO. DOPMYIIbI TPUBEACHHUSI.

Pemenne TpeyronpHukoB. Teopema KOCHMHYCOB M TeOopeMa CUHYcOB. Perienue
IPaKTHYECKUX 3aJa4 C UCIOIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanme mopoous. ITogqodre COOTBETCTBEHHBIX 3JICMECHTOB.

TeopeMa 0 mpoW3BEAEHUU OTPE3KOB XOPZ, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB
CEKyUIUX, TeOpeMa O KBaJipaTe KacaTeIbHOM.

BekTop, nnuHa (MOZyYJb) BEKTOPA, COHANPABIIEHHBIE BEKTOPHI, IPOTHUBOMNOJIOKHO
HaIpaBJI€HHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalluu
HajJ BekTopaMu. Pa3nokeHue BeKTOopa IO JBYM HEKOJUIMHEApHBIM BEKTOpaM.
Koopaunater  Bektopa.  CkalsipHOE€  NPOU3BEIECHHUE  BEKTOPOB, IMPUMEHEHHE
JUTS HAaXOXAECHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATBI HA IUIOCKOCTH. YPAaBHEHUs NPSAMOW M OKPYKHOCTH
B KOOpJAMHATaX, IEpeceYeHHE OKPYKHOCTEH U NpsAMBIX. MeToa KOOpJAUHAT U €ro
IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. JlJTMHA OKpYX)HOCTHU. [ 'pagycHas v paauaHHas Mepa
yTJia, BBIUUCIEHUE JJIUH OyT OKpYykHOCcTel. [nomanp kpyra, cektopa, cermMeHTa.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHHE CUMMETpUU (uryp (3JIeMEeHTapHbIE
npeactasienus). [lapannensHeiii nepenoc. [loBopor.

HNPEJMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yJbTaThl OCBOEHUS MNPOrpaMMbl Y4YEOHOro Kypca K KOHILY
oOydeHus B 7 Kjacce:

Pacnio3naBaTh u3y4YeHHBIE TreoOMETpUuYecKHe (UTYphI, ONPEAENATh MX B3aUMHOE
pacrnojoxeHue, u300pakaTb TI'E€OMETPUYECKHE (QUIypbl, BBIIOJHATH YEPTEKHU
[0 YCIOBHIO 3ajauyu. M3MepsTh JIMHEWHBIE W YIJIOBBIE BEIWYMHBL. Pemars 3amgaun
Ha BBIYMCIICHUE JUIUH OTPE3KOB U BEJIUYHUH YIJIOB.

JlenaTh rpyOyl0 OLICHKY JIMHEWHBIX M YTJIOBBIX BEJIMUYMH MPEIMETOB B pealbHOMN
KU3HHU, Pa3MEPOB MPUPOJHBIX O00bEKTOB. Pa3nuuare pa3Mepbl 3ITHUX OOBEKTOB
110 TIOPSZIKY BEJIUYUHBI.
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CTpouTh 4epTEKH K FEOMETPUUYECKHUM 3a7a4aM.

[Tonp30BaThCA NpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCIIOJIB30BaTh IPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a7ad.

[IpoBOINTE JOTHYECKHE PACCYXKICHHUS C HCIOJb30BAHUEM T€OMETPUUECKUX
TEOPEM.

[lonp30BaThCAd  NpHU3HAKAMU  PABEHCTBA  MPSAMOYIOJIBHBIX  TPEYTOJIbHUKOB,
CBOWCTBOM MEIMaHbl, MPOBEJCHHON K THIOTEHY3€ MPSMOYIOJbHOTO TPEYroJibHUKA, B
pEIICHNU TEOMETPUUECKUX 3a]1a4.

Onpenenste MapauIeIbHOCTh TMPSMBIX C MOMOIIBIO YTJIOB, KOTOpbie 00pasyer
¢ HuMHU cekymas. Onpenenarb MapauieIbHOCTh MPSMBIX C TOMOIIBIO pPAaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOU MPSMOM 10 TOUYEK APYTOM MPSIMOU.

Pemiats 3agaun Ha KiieTyaToi Oymare.

[IpoBOUTH BHIYMCIICHUS U HAXOJUTh YUCJIOBbIC U OYKBEHHBIC 3HAUYCHUS YTJIOB
B T€OMETPUYECKUX 3aJadyax C MCIOJb30BAHUEM CYMMBI  YTIJIOB TPEYTOJBbHUKOB HU
MHOTOYTOJIBHUKOB, CBOWMCTB  YIJIOB, OOpa30BaHHbIX TMpU TEPECEUCHUU JIBYX
napajuieNIbHbIX MPSIMBIX CEKYIIEH. PemaTe npakTuueckue 3a1adyi Ha HaX0KJI€HUE YIJIOB.

Biagerp mMOHATHEM TEOMETPUYECKOIO MECTA TOYEK. YMEThb OIPEIEIATh
OMCCEKTPHUCY yIJla U CePEIMHHBINA NEPIEHANKYJISIP K OTPE3KY KaK TeOMETPUUECKUE MECTa
TOYEK.

@opMyNMpOBaTh ONPEACICHUS OKPY>KHOCTH M Kpyra, XOpAbl W JAuaMerpa
OKPYKHOCTH, TIOJIb30BaThCSl WX CBOMCTBAMHU. YMETh MNPUMEHSITH O3TH CBOWCTBA
MIpY PELLICHUY 3a/a4.

BiiageTs MoHATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh
e¢ 1neHtp. Ilomb3oBaTtbes ¢akTaMu O TOM, YTO OHMCCEKTPUCHI YIJIOB TPEYTOJbHUKA
NIEPECEKAIOTCS B OJJHOM TOYKE, U O TOM, YTO CEPEAMHHBIE NEPIIEHAUKYJIISIPBI K CTOPOHAM
TPEYTrOJIbHUKA MEPECEKAIOTCS B OJTHOU TOUKE.

Bianerp mNOHATMEM KacaTEIbHOM K OKPYXXHOCTH, IIOJIb30BAThCS TEOPEMOM
0 MEePNEeHANKYISIPHOCTH KacaTeIbHON U pajnyca, TPOBEJACHHOIO K TOUKE KaCaHMUs.

[Tonp30BaThCA MPOCTEMIIMMHU TE€OMETPUUECKUMU HEPABEHCTBAMM, NMOHUMATh KX
PAKTUYECKANA CMBICIL.

[IpoBOINTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUSA C MOMOIIBI0 LUPKYJS U
JIMHEUKU.

[IpeameTHBIC pE3yJabTAaThl OCBOEHHUS TPOTPAaMMbI Y4E€OHOTO Kypca K KOHILY
oOyueHus B 8 kJacce:

Pacnio3HaBaTh OCHOBHBIE BUbI YETHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI, I0Jb30BATHCS
UX CBOMCTBAMHU IIPU PEIIEHUU T€OMETPUYECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBA TOYKHM NEPECEUECHUs] MEAUAH TPEYroJIbHUKA (LEHTpa Macc)
B PEUICHUH 3a/a4.

Brnaners nmoHATHEM CpEIHEN JMHUM TPEYTOJIbHUKA W TPAICLUH, IPUMEHITh UX
CBOWMCTBA IIpM pELICHUM TreoMeTrpuueckux 3anad. [lonw3oBarbes teopemon daneca
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U TEOpEeMOW O MPONOPLUOHAIBHBIX OTpPE3KaX, HNPUMEHATb WX ISl PEUICHUs
NPAKTUYECKUX 3a]1aY.

[IpuMeHsATh TpU3HAKU TMOJ00MS TPEYrOJbHUKOB B PEIICHUM T'€OMETPUYECKUX
3a1a4.

[Tons3oBaThess  Teopemoit [ludaropa nang  pelieHUss TeOMETPUUYECKUX U
npakTudeckux 3agad. CTpouTh MaTeMaTUYECKyl0 MOJENb B MPAKTUYECKUX 3ajayax,
CaMOCTOSITENIbHO JeJaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JUTHHBI.

Bianeth NOHSATUSIMU CHHYCA, KOCHHYCA U TAHT'€HCA OCTPOTr0 yTiia MPSMOYTOJIbHOTO
TpeyroyibHUKa. [10J1b30BaThCsl ITUMHU MOHATUSIMU JIJIs1 PEIICHUS] MPAKTUYECKUX 3a]a4.

Beruucnars (pa3IMuHBIMH - CIIOCOOAMU) TUIONIAh TPEYrOJbHUKA W  IUIOIIAAH
MHOTOYTOJIbHBIX (Uryp (MOJb3ysCh, IJe HEOOXOIUMO, KalbKyJIsaTopoMm). [IpumeHsThH
NOJIyYCHHbIE YMEHUS B IPAKTUYECKUX 3a]1ayax.

BnaneTs NOHATUSAMH BIMCAHHOTO U LIEHTPAJBHOTO YTIJia, UCIOJIb30BAaTh TEOPEMBI
0 BIIMCAHHBIX YIJIaxX, yriax MEX]y XOopJaMu (CeKYIIMMHU) U yTIie MEXKIy KacaTelIbHON U
XOpAOH MpH PEIICHNN F€OMETPUYECKUX 3aa4.

Brnanets MOHSATHEM OINKMCAHHOTO YETHIPEXYroJbHUKA, MPUMEHATH CBOMCTBa
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEILICHUH 3a]1a4.

[IpuMeHsTh Moy4eHHbIE 3HAaHUS Ha MPAKTUKE — CTPOUTh MaTEMaTUYECKHUE MOICIN
JUISL  3aJad  peallbHOW JKM3HU M TPOBOJUTH COOTBETCTBYIOIIME BBIYUCIICHUS
C TMPUMEHEHHWEM TOJ00MS W TPUTOHOMETPUHU (IMOJIB3YSCh, TI/€ HEO0OXOAUMO,
KAJIbKYJISITOPOM).

[IpeameTHble pe3yJbTaThl OCBOEHUS MPOrpaMMbl YYEOHOro Kypca K KOHILY
oOydeHus B 9 kiacce:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPBIX YIJIOB, HAXOJUTh C UX MOMOIIbIO
pa3IMYHbIE 3JEMEHTHI MPSMOYTOJIBHOTO TPEYroNbHUKA («PEUIEHUE MPSIMOYTOJIbHBIX
TPEyroiabHUKOB»). Haxomute (C NOMOMIBIO KaIbKyJIsATOpa) JJIUMHBI M YIJIBI
JUTS HeTaOJMMYHBIX 3HAUCHUH.

[Tonb3oBaTbcs (QopMyllaMH NPUBEACHHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JUIS HAxOXICHHUS COOTHOIIEHHUH MEXIy TPUTOHOMETPUUYECKHUMHU
BEJIMYMHAMU.

Hcnonb3oBaTh TEOpPEMbl CHUHYCOB W KOCHHYCOB JUIsl HAXOXICHUS Pa3IUUHBIX
JJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTrOJbHUKOB)), IPUMEHATh UX MPHU PEIICHUH
r€OMETPUYECKUX 3a/1aY.

Bnagers noHsTHSAMHU TpeoOpazoBaHUs MOJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6HbIX Guryp. Ilonb3oBaThcs cBOMCTBaMHU MOJ00US MPOU3BOJIBHBIX (PUTYpP, YMETh
BBIUMCIISTH JJIMHBI M1 HAXOAUTH YIUIbI Y TO00HBIX Guryp. [Ipumensts cBoiicTBa nogo0us
B MPaKTUYECKUX 3ajJadax. YMeTh MPUBOAUTH NPUMEPHl MNOJOOHBIX  PUTYD
B OKPY’KaIOIIEM MUpE.

[Tonp30BaTbCAd TEOpEMaMHM O MPOU3BEACHHHM OTPE3KOB XOpZ, O NPOU3BEICHHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.
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[Tonb30BaThCA BEKTOPAMH, TIOHUMATh UX T€OMETPUUYECKUM M (PU3MUECKHUI CMBICI,
OPUMEHSATh HMX B PEIICHUUW TEOMETpUYEeCKuX U ¢usnueckux 3anad. [IpuMeHAThH
CKQJISIPHOE MPOU3BEJECHNUE BEKTOPOB ISl HAXOKICHHUS IJIUH U YIJIOB.

ITonp30BaThCA METOAOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHSTH €r0 B PEUICHUU
F€OMETPUYECKUX U TPAKTUYECKUX 3a/1a4.

Brnaners NOHATUAMU IPABUIBHOIO MHOT'OYTOJIBHHMKA, JJIMHBI OKPYKHOCTH, JJIMHBI
YT OKPYKHOCTH M PaJMaHHOM MEPHI yIJId, YMETh BBIUHUCIATH IUIOIIAAL KPyTra U €ro
yacTel. [I[puMeHsTh oyYeHHbIE YMEHHUS B TPAKTUUECKUX 33/1a4ax.

Haxonuthk ocu (WiiH 1IEHTPBI) CAMMETPHUH (DUTYD, TPUMEHSTh IBHKESHHS TTIOCKOCTH
B MPOCTEHIINX CIy4dasix.

[IpuMEHSTh OTy4YEHHBIE 3HAHUS HA ITPAKTUKE — CTPOUTHh MAaTEMaTUYECKNE MOJIEIIH
Ui 3aJa4d  pealbHOW JKM3HM M TPOBOJUTh COOTBETCTBYIOIIHME BBIYMCIICHUS
C TpUMEHEHWEM TMOJ00US ¥ TPUTOHOMETPUYECKUX (YyHKIMH (TOIB3YSICh, TIe
HEO00XO0IMMO, KAJIbKYJISITOPOM).
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TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
HaumenoBanue pazaena |[KonuuectBo OcHOBHOE OCHOBHBIE BU/JIBI JICITEIHHOCTH 00YUYaOIIUXCS
(Temnl) Kypca 4acoB COZICPIKAHUE
[Ipocrenimue 14 [Ipocrenmue @D opMyJHPOBATH OCHOBHBIC IIOHATHS U OIIPEACICHUS.
reOMETPUYECKUE PUTYPBI U ICOMETPUUYECKHE Pacno3naBaTh U3yueHHbIE TEOMETPUIECKUE (DUTYPHI,
ux cBolcTBa. M3mepenue OOBEKTHI. omnpeesasiTh UX B3AaUMHOE PACIIOI0KEHUE, BHINMOJHATH
r€OMETPUUYECKUX BEJIMYHH MHOTOyTONBHUK, YEPTEXK MO YCIOBHUIO 3a]1a4u.
JoMaHasl. IIpoBoauTk npocTeiime NTOCTPOSHUS ¢ TOMOIIBIO ITUPKYIIS
CMexHbIE U U JIUHEUKHU.
BEPTUKAJIbHBIE YTJIBI. N3mepsATh TUHEWHBIE U YIJIOBbIE BEIMUYMHBI T€OMETPUUECKUX
Pabora U TIPAKTUYECKUX OOBEKTOB.
C IPOCTEUIITUMHU Onpenensith «Ha I7a3» pa3Mepbl peaJbHbIX 00BEKTOB,
YepTeKaMH. NPOBOAUTH IPyOYIO OIICHKY UX Pa3MEpPOB.
N3mepenue nuaeiiHbIX | PemaTh 3a/1auu Ha BBIYMCICHHUE JJIMH OTPE3KOB U BEJIMYUH

Y YTJIOBBIX BEJIUYHH,
BBIYUCJIEHUE OTPE3KOB
U YTJIOB

YTJIOB.

PemaTp 3a1a4 Ha B3aMMHOE PACIIOJIOKEHUE
Tr€OMETPUYECKUX PUryp.

IIpoBoauTh KIIaCCUPUKALINIO YTIIOB, BBIYUCIATH
JIMHENHBIEC U YTIIOBbIE BEJIMYMHBI, IPOBOAUTH
HEO0OXOIMMBbIE JOKA3aTEIbHbIE PACCYKICHHUS.
3HAKOMUTBHCS C HCTOPHEH pPa3BUTUS T€OMETPUN

TpeyroyibHUKN

22

[loHsATHE O paBHBIX
TPEYTOJIbHUKAX U

Pacno3HaBaTh napbl paBHbIX TPEYTOJIbHUKOB HA TOTOBBIX
yeprexkax (C ykazaHUEM IPHU3HAKOB).
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MIEPBUYHBIE
MPEICTABIICHHUS

0 paBHBIX (UTypax.
Tpu npusHaka
paBeHCTBa
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOMCTBO METMAHBI
MPSMOYTOJILHOTO
TPEYTOJIbHUKA,
MIPOBEICHHOM

K TUIIOTEHY3E.
PaBHOOEIpEHHBIC 1
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u cBOMCTBA
PaBHOOEPEHHOTO
TPEYTOJIbHUKA.
Hepasenctaa

B TEOMETPUHU.
[IpstMOyTOJIBHBIN
TPEYTOJIBHUK C YIJIOM

B 30°

BeiBOAUTE cieCTBUSA (PAaBEHCTB COOTBETCTBYIOIIMX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

D opMyJIHPOBATH ONIPENECIEHUS: OCTPOYTOJIIBHOTO,
TYyHOYT'OJILHOTO, TPSIMOYT'OJIBHOT'O, PABHOOEIPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI,
M€JIMaHbl TPEYTOJIbHUKA; CEPEIUHHOTO NIEPIIEHAUKYJIAPA
OTpe3Ka; IEpUMETPa TPEYTrOJIbHUKA.

@opMyTHPOBATH CBOMCTBA U MPU3HAKU PAaBHOOEIPEHHOTO
TpEeyroJbHUKA.

CrpouTsb YepTexu, pemarhb 3242491 C IOMOIIbIO
HAaXO0KJICHUS PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHsATh IPU3HAKY PABEHCTBA MIPSMOYTOJIbHBIX
TPEyrOJIbHUKOB B 33/1a4aX.

Hcnoab3oBaTh HUPPOBBIE PECYPCHI AJIsl HCCIE0BAHUS
CBOMCTB U3y4aeMbIX QUIYp.

3HAKOMHUTBHCS C HCTOPHEH pa3BUTHUSA T€OMETPUN
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[TapajutenbHbIE IPSMBIE,
CyMMa YIJIOB TPEYTOJIbHUKA

14

[TapannenbHbie
IPsIMBIE, UX CBOMCTBA.
Haxkpecr nexaiue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbBIC

IIPU NIEPECECUECHNUN
napajieIbHbIX
MPSIMBIX CEKYILEH ).
[TpusHak
apauIeIbHOCTH
MPSMBIX Yepe3
PABEHCTBO PACCTOSHUM
OT TOYEK OJTHON
MPSIMOU 1O BTOPOM
IPSMOW.

CyMMa yriioB
TPEYTOJIbHUKA.
Buemnue yrisl
TPEyroJIbHHUKA

DopMyJIMPOBATH MOHATHE NTAPATUIETBHBIX IPSIMBIX,
HAXOJMTH MMPAKTUYECKHUE IPUMEPHI.

N3yuaTh cBoOMCTBA yIii0oB, 00pa30BaHHBIX MPU MEPECCUCHUU
MapajIeIbHbIX NPAMBIX cexkyieil. [IpoBoauTh
A0KA3aTeJIbCTBA NAPAJUIETBHOCTH ABYX MPSMBIX C TOMOIIBIO
YTJI0B, 0Opa30BaHHBIX MPU MEPECECUCHUH ITUX MPSIMBIX
TPETHEN MPAMOM.

BobruncasTb CyMMy yTIJIOB TPEYTOJIbHUKA U MHOTOYTOJIBHUKA.
HaxoauTs uncioBbie 1 OyKBEHHbIE 3HAUEHHUS YTIJIOB

B TEOMETPHUYECKHUX 3a7a4ax C HCII0JIb30BAHUEM TEOPEM

0 CyMME YIJIOB TPEYTrOJIbHUKA U MHOTOYT'OJIbHUKA.
3HAKOMHUTBHCS C MCTOPHUE Pa3BUTHS T€OMETPUU

OKpYKHOCTb U KPYT.
['eomeTpuyeckue
MOCTPOCHUS

14

OKpy»XHOCTb, XOpAa !
JIAAMETP WX CBOMCTBA.
Kacarenpnas

K OKPY>KHOCTH.
OKpyKHOCTB,
BIIMCAHHAS B yTOJL.

@opMyTHPOBATH ONIPeAeJIeHUs . OKPYKHOCTH, XOP.IbI,
JIMaMEeTpa U KacaTeIbHOU K OKpyKHOCTH. U3y4aTh nx
CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEKH.
HccaenoBarhb, B TOM YHCIIE HCMOJIB3Ys LM pPOBBHIE
pecypcChl: OKPYKHOCTb, BHIUCAHHYIO B YTOJI; LEHTP
OKpPY’KHOCTH, BIIMCAHHOM B YI'0JI; PABEHCTBO OTPE3KOB
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[Tonsitue 0o I'MT,
IIPUMEHEHHE

B 33/1a4ax.
buccekrpuca u
CEepEaUHHBIN
MEPIEHAUKYIISIP
KaK FEOMETPUYECKUE
MeCTa TOYEK.
OKpy>KHOCTB,
OMMCAHHAsI OKOJIO
TPEYTrOJIbHHUKA.
OKpy>KHOCTB,
BIIMCAHHAS

B TPEYTOJIbHUK.
[Ipocrenmue
3a/1aun

Ha IIOCTPOEHUE

KacaTeJbHBIX.
HUcnoab3oBats MeToa I'MT miis nokasarenbcTBa Teopem

O repece4yeH OUCCEKTPHC YIIIOB TPEYTOJIbHUKA U
CEPEANHHBIX NEPIIEHAUKYJIIIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ rtomoItbso ' MT.

OBjageBaTh NOHATHAMHU BIMCAHHOW U ONMCAHHOM
OKPYHOCTEU TPEYTrOJIbHUKA, HAXOAUTH LIEHTPBI ITUX
OKPYKHOCTEM.

Pemiarb OCHOBHBIE 32124 HA OCTPOECHHE: YTIIIa, PABHOIO
JAHHOMY; CEpEIMHHOIO MEPIEHANKYISApA JAHHOTO OTPE3Ka;
MPSAMOM, TPOXOIAIIEH Yepe3 JaHHYIO TOUKY U
NEPHEHANKYIJIIPHON JaHHOU IPSIMOii; OMCCEKTPUCHI JTAHHOTO
yIJIa; TPEYTOJIbHUKOB

I10 Pa3JIMYHBIM 3JIEMEHTAM.

3HAKOMUTBHCS C HCTOPHUEI pa3BUTHUS TEOMETPUU

[ToBTOpEeHME, 0000IIICHNE 4 [ToBTOpEHUE 1 PemiaTe 3a1a4u Ha TIOBTOPEHUE, WILTFOCTPUPYIOIIUE CBSI3H
3HAHUU 0000IIIEHNEe OCHOBHBIX | MEXIY Pa3JIMYHBIMH YaCTSIMU Kypca
MIOHATUN U METOJ0B
Kypca 7 knacca
OBLIEE KOJIMYECTBO 68
HYACOB I10 ITPOI'PAMME
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8 KVIACC

HaumenoBanue paznena | KonuyectBo OcHoBHOE OCHOBHBIE BU/JIBI JICSITEIHHOCTH 00YUaOIIUXCS
(TemnI) Kypca 4acoB coJiepKaHue

UeThIpEXyroJIbHUKU 12 [Tapannenorpamm, ero | M300paxkarh M HAXOAMTH HA YEPTEKAX YETHIPEXYTOJIBHUKU
IIPU3HAKYU U CBOMCTBA. | Pa3HBIX BUJOB U UX IEMEHTHL. POPMYyIHPOBATH
YacTHble ciiyyan onpeaeeHUsi: NapajjiesorpaMma, npsMoyroibHUKa, poMoa,
IapajuIeIorpaMmmMoB KBaJIpata, Tparneiuu, paBHOOOKO! Tparneiut,
(IpsIMOYTOJIBHUK, IIPSAMOYTOJIBHOM TPAIlCLHH.
poMO, KBaJpar), ux Jloxka3bIBaTh M MCNOJIb30BATH NPU PEIICHUM 32124
MPU3HAKK M CBOMCTBA. | TPU3HAKHU U CBOMCTBA: MapauieiorpaMma,
Tpanerus. NpsIMOYTOJIbHUKA, pOMOa, KBaJparta, Tpaneuuu, paBHOOOKOH
PaBHoOOKas 1 Tpaneuuu, NpsIMOyTrOJIbHON Tpaneuuu.
IIPSAMOYTOJIbHAS IIpuMeHSATHL METOA YIBOCHHS MEIMaHbl TPEYTOJIbHUKA.
Tparnenuu. Hcnoab3oBaTh HUPPOBBIE PECYPCHI IS UCCIIECTOBAHHUS
Meron ynBoeHus CBOICTB U3y4aeMbIX QUTYP.
MEUaHBI. 3HAKOMMTBHCS C MCTOPHUEH Pa3BUTHUS T€OMETPUHU
[enTpanbHas
CUMMETpUS

Teopema ®aneca u Teopema 15 Teopema @Panecau IIpoBoaAUTH NOCTPOEHHUSA C TOMOILIBIO HUPKYJIA U INHEUKN

O MPONOPLUHOHATIBHBIX TeopeMa C ucnosb3oBanue teopemsl daseca u TeopeMsl

OTpe3Kax, MoJgo0HbIE O MPOMOPLUUOHATBHBIX | O MPONOPLUUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHII

TPEYrOJIbHUKN OTpE3Kax. IIPONOPUHOHAIIBHBIA OTPE3OK.
Cpennss nuHus IIpoBoauTh 10Ka3aTEIBCTBO TOTO, YTO MEIUAHBI
TPEYTOJIbHUKA. TPEYTOJBHUKA EPECEKAIOTCSA B OTHOW TOUKE, 1 HAXOAUTh
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Tpanenys, e¢ cpemHsst
JIUHUSL.
[IponoprumonanbHbIe
OTPE3KH.

LenTp macc

B TPEYTOJILHUKE.
[TonoOHbIE
TpeyroJibHUKU. Tpu
npu3HaKa moao0us

CBSI3b C IIEHTPOM Macc, HAXOAUTh OTHOIIICHUE, B KOTOPOM
MeIMaHbI JEISATCS TOUKOU UX TePeCceUeHus.

HaxoauTthb mo100HbIE TPEYTOJIHHUKH HAa TOTOBBIX YEPTEKAX
C YKa3aHHEM COOTBETCTBYIOIIUX MPU3HAKOB TTOI00MS.
PemaTp 3aga4n Ha 10JJOOHBIC TPEYTOIBHUKH C TIOMOIIIBIO
CaMOCTOSATEILHOTO TTOCTPOCHUS YePTEIKEN U HAXOKIACHUS
NOTOOHBIX TPEYTOJHBHUKOB.

IIpoBoauTH 10KAa3aTEILCTBA C UCIIOJIB30BAHUEM
MIPU3HAKOB MOJI00USI.

TPEYTOJIbHUKOB. Jloka3bIBaTh TpU NpU3HAKA TOI00US TPEYTOJIbHUKOB.
IIpumenenne IIpyMeHATH OTyYEeHHBIE 3HAHKS IPU PELICHUN
no00us r€OMETPUYECKUX U MPAKTUYECKUX 3a4ad.
IIPU PEILICHUN 3HAKOMUTBHCH C HCTOPHEH Pa3BUTHUS T€OMETPUN
IIPaKTUYECKUX 3a1a4
[ momans. Haxoxnenue 14 CBoiicTBa uiomanei OBJaseBaTh NEPBUYHBIMU MPeACTABJIEHUSIMHU 00 0011ICH
IJIOIIAIEW TPEYTOJIbHUKOB reOMETPUYECCKUX TEOpHH IUIOIAU (MEpPBI), POPMYJITUPOBATH CBOKCTBA
Y MHOTOYTOJIBHBIX (pUTyp. ¢uryp. IUIOLAAH, BBIACHITH UX HAIJISIIHBIA CMBICIL.
[1nomaau nogoOHbIX PUryp DopMynbl BeiBoauTh hopmyJibl IIIOLIAAM MTapajlieorpaMmma,
JUIS TTOIA /I TPEYroiabHHUKA, TPAeH U3 GOPMYJIbI IIOLIAAN
TPEYTOJIbHUKA, OpsIMOYTOJIbHUKA (KBaJpara).
napajuIesIorpaMma, BbiBoauTH (hOpMYIIBI MIIOMIAAH BBITYKIOTO
Tpanenuy. YETBIPEXYTOJIbHUKA YEPE3 TUArOHAIN U YTOJI MEXKY HUMHU.
Brruncienue Haxoauts momaau puryp, n300pakxCHHbIX Ha KJIETYaTOU

TJIOMIAAEN CIIOKHBIX
dburyp.

Oymare, HCNOJIb30BaTh pazoueHue GUTryphl HA YACTH U
JIOCTpanBaHUeE.
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[Tnomaau puryp

Ha KJIeT4aroi Oymare.
[Tmomaan moxoOHBIX
uryp.

3amaun

C MMPaKTUYECKUM
coJiepKaHUEM.
Pemenue 3amau

C IOMOIILIO0 METO 1A
BCIIOMOTaTeJIbHOM
TJIOIIA N

Pa30upars npuMepsbl UCIIOJIH30BAHUS BCIIOMOTAaTEeIbHOM
IUIOIIAIN ISl PELIEHUSI TEOMETPUYECKUX 3a]ay.
HaxoauTs mutomaay mogo0HbIX GUTYp.

BuruucasTh miomaau pa3anyHbiX MHOTOYTOJBHBIX (Uryp.
Pemath 3aga4um Ha 1JI0IIA/Ib C PAKTUYECKUM
coZlepKaHUEM

Teopema ITudaropa u
Hayajia TPUrOHOMETPUHU

10

Teopema [Tudaropa, u
e¢ MpUMEHEHHUE.
Onpenenenue
TPUTOHOMETPHUECKUX
(GyHKIHMI OCTpOro
yTiia IpsIMOYTOJIbHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUYUECKUE
COOTHOIIICHUS

B IPSIMOYTOJTHHOM
TPEYroJIbHUKE.
OcHoBHOE
TPUTOHOMETPHUUECKOE
TOXJIE€CTBO

Joxa3piBaTh Teopemy [ludaropa, ucnosab3oBarth e¢ B
NPAKTUYECKUX BBIYUCIICHUSAX.

DopMyJTUPOBATH ONPEICTICHUS] TPUTOHOMETPUIECKUX
(GYHKIIUN OCTPOTO yTiia, NPOBEPATHh NX KOPPEKTHOCTD.
BbIBOAMTH TPUTOHOMETPUUECKUE COOTHOIICHUS

B MIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccsienoBaTh COOTHOLICHUS MEXIY CTOPOHAMU B
MPSIMOYTOJIHBIX TPEYTOJIbHUKAX C yriaaMu B 45° u 45°; 30°
u 60°.

Hcnoan3oBaTh GopMyIibl TPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUECKOE TOXKJIECTBO JIJIsI HAXOXKACHUS
COOTHONICHHUH MEX Ty TPUTOHOMETPUUECKUMU (PYHKITUSIMU
Pa3JIMYHBIX OCTPHIX YTJIOB.

IIpuMeHATH OJTyYeHHBIE 3HAHUS U YMEHUSI TIPU PEIICHUN
MPaKTUYECKUX 3a/1a4.

3HAKOMHTBHCS C MCTOPHUE Pa3BUTHUS T€OMETPUU
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YTIIbI B OKPY’KHOCTH.
BrucanHbie v ONMCaHHbIE
YETHIPEXYTOJIBHUKH.
KacarenbHble

K OKpykHOCTH. Kacanue
OKPY’KHOCTEMN

13

Bnucannsie u
LEHTPAJIbHBIEC YTJIbI,
YIoJI MEXIY
KacaTeJIbHON 1
XOPJIOH.

Vsl MEXIY
XOpAaMu U
CEKYILIUMHU.
Bnucanusie u
OITMCAaHHbBIC
YETBIPEXYTOJIbHUKHY,
UX TIPU3HAKU U
CBOMCTBA.
[Ipumenenue 3Tux
CBOMCTB

IIpY PELICHUU
r€OMETPUYECKHUX
3aj1ad4.

Bzaumnoe
PacCMoJIOKEHUE JBYX
OKPYKHOCTEH, o01111e
KacaTellbHbIC.
Kacanue

OKPYX HOCTEMN

DopMyJTHPOBATH OCHOBHBIE ONPEIEIICHHUS], CBSI3aHHbIE

C yriiamu B Kpyre (BIHUCaHHBIN YroJl, HEHTPaAIbHBIN yroi).
HaxoauTh BIIMCAaHHBIE YIUIBI, ONIUPAOLIMECS HA OIHY IYyTY,
BBIYHMCJIATH YIJIBI C IOMOLIBIO TEOPEMBI O BIIMCAHHBIX
yTilax, TEOPEMBI O BIUCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LICHTPAJIBHOM YTJIE.

HccaenoBathb, B TOM YUCIIE C TOMOILBIO IIUGPOBBIX
PECYPCOB, BIIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTb X CBOWCTBA U NPU3HAKHU.

Hcnoab30BaTh 5TH CBOKCTBA U IPU3HAKHY ITPU PEILICHUN
3aj1a4
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[ToBTOpEeHue, 06001IIeHNE 4 IToBTOpCHME PemaTsh 3a/1a4m Ha TOBTOPEHUE, WILTIOCTPUPYIOIINE CBA3U
3HAHWI OCHOBHBIX MOHATUM U | MEXIY pa3IMUYHBIMU YacTIMH Kypca
METOJ0B KypcoB 7 U 8
KJIaCcCOB, 0000IIIeHHE
3HAHUU
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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9 KIIACC

O MIPOU3BEACHUU
OTPE3KOB XOPJ,
Teopema

HaumenoBanue paznena | KonuuectBo OcHOBHOE OCHOBHBIE BU/IbI JICITEIIBHOCTH 00YUYaIOIIUXCS
(Temnl) Kypca 4acoB coJiepKaHue
Tpuronometpus. TeopeMbl 16 Omnpenenenue DopMyJIHPOBATH ONPeEAeJIeHUs] TPUTOHOMETPUUECKUX
KOCHHYCOB M CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMH TYIBIX U MIPSAMBIX yTJIOB.
Pemenne TpeyrojibHUKOB GbyHKIUNA yTII0B OT BbpiBOAUTH TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB
0° mo 180°. ®opmyinel | (C paguycoM OMMCAHHOW OKPY’KHOCTH).
MIPUBEICHUS. BoiBoauTs popMyibl i BBIYHCIEHUS MJI0IIAAEH
Teopema KOCUHYCOB, C HCMOJIb30BAHUEM TeopeM TPUroHomerpuu (popmymna
TeopeMa CUHYCOB. IJIOIIAIA TPEYTOIBHUKA Yepe3 JIBE CTOPOHBI U YTOJI MEXKTY
Petenue HUMH, (OpMyJIa TUIOIIAA YETHIPEXYTOIBHUKA YePe3 €T
TPEYTOJIbHUKOB. AraroHaaiu U yroj MCxXay HI/IMI/I)
[IpakTuueckoe Pemath TpeyroabHUKH.
MpUMEHEHUE Pemath npakTuyeckue 3a1auu, CBOIALINECS
JIOKA3aHHBIX TEOPEM K HaXO0XJACHUIO Pa3JINYHBIX 3JIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanme mo100us. 10 IMonsaTne OcBauBaTh NOHATHE TIPEOOPA3OBAHUS TTOTOOUSI.
MeTprueckue 0 MpeoOpa3oBaHUH HccienoBaTh OTHOIICHUE JIMHEHHBIX 2JIEMEHTOB (PUTYP
COOTHOIIICHUS no100usl. IIpHU TIpeoOpa30BaHUM MOI0O0HSI.
B OKPYKHOCTH COOTBETCTBEHHBIE HaxoauTs nprmepsl ogo0us B OKpyKarouen
AJIEMEHTHI TOJOOHBIX JIEUCTBUTEIILHOCTH.
¢uryp. BbIBOAMTH METPUUYECKUE COOTHOIICHUS MEXYy OTPE3KaMu
Teopema XOp/I, CEKYIIIUX U KacaTeIbHbIX C UCTIOJIb30BAHUEM

BIIMCAHHBIX YTIJIOB U HOI[O6HBIX TPCYT'OJIbHUKOB.
Pemarn reOMCTPHUUICCKUC 3a1da49M U 3a/la4U N3 peaHBHOﬁ
ZKHN3HHU C UCIIOJIb30BAHHUCM HOI[O6HI>IX TPCYT'OJIBHUKOB
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O MPOU3BEJCHUU
OTPE3KOB CEKYIIUX,
TeopeMa O KBaJIpare
KacaTeJILHOM.
[Ipumenenne

B pELICHUU
FEOMETPUUYECKUX
3aja4

BekTopsl

12

Onpenenenue
BEKTOPOB, CJIOKCHHUE
Y BBIUUTAHUE
BEKTOPOB,
YMHOKEHHE BEKTOpa
Ha YMCJIO.
DOU3NYECKUN U
r€OMETPUYECKUI
CMBICJT BEKTOPOB.
PaznoxeHnue BekTopa
1o JIByM
HEKOJUTMHEAPHBIM
BEKTOpPaM.
Koopaunatst
BEKTOpA.

Ckansipaoe
MIPOU3BEACHUE
BEKTOPOB, €0

Hcnosb30BaTh BEKTOPHI KAK HAIIPABIICHHBIE OTPE3KH,
HCCJIeA0BATh FT€OMETPUYECKUI (MIEpeMENICHUE) U
(¢u3nuecKkuil (cuiia) CMbICIbI BEKTOPOB.

3HaTh onpeneseHus CyMMBbI U Pa3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOPA HA YUCIIO, HCCJIe10BaTh
Tr€OMETPUYECKUNA U PUINYECKUI CMBICIIBI 3TUX ONIEPALIHIA.
PemaTe reomeTpuyeckue 3a1a4y ¢ UCIIOJIb30BAHUEM
BEKTOPOB.

PackaaapiBaTh BEKTOP 10 JIBYM HEKOJUTMHEAPHBIM
BEKTOPAM.

Hcnonb30BaTh CKAIPHOE IPOU3BEACHUE BEKTOPOB,
BBIBOJMTH €I'0 OCHOBHBIE CBOMCTBA.

BbIuncjasiTb CyMMy, Pa3HOCTb U CKAJIIPHOE MTPOU3BEICHUE
BEKTOPOB B KOOPJMHATAX.

IIpuMeHATH CKaIsIPHOE MPOU3BENCHUE JIs1 HAXO0XKICHUS
JUIMH U YTJIOB
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MIPUMEHEHHUE
JUTST HaX 0K JICHUS
JUTMH U YTJIO0B.
Pemenue 3amau

C MIOMOIIBIO BEKTOPOB.

[IpumeHeHre BEeKTOpOB

JUISL peLIeHus 3a/1a4
buzuku

JlexkapTOBBI KOOPAUHATHI
Ha IJIOCKOCTH

JlekapToBBI
KOOPJMHATBI TOUEK
Ha IJIOCKOCTH.
YpaBHEHUE MPSIMOM.
YpaBHeHue
OKPY’KHOCTH.
Koopannatel Touek
MIEPECEUCHHUS
OKPYXHOCTH U
IIPSAMOM.

Meron koopauHaT
IIPY PELICHUU
r€OMETPUYECKHUX
3a7a4, IPaKTUYECKUX
3a/1a4y

OcBauBaTh NOHATHE [TPSIMOYTOJIBHON CHCTEMBI
KOOPAMHAT, IEKAPTOBBIX KOOPAUHAT TOYKH.

BreIBOAUTH ypaBHEHHUE NIPAMOM U OKPY)KHOCTH. Bblaeasthb
IIOJIHBIA KBAJpaT Ul HAXOKICHMS LIEHTpa U paauyca
OKPY>KHOCTH 1O €€ YPABHEHUIO.

Pemiath 3a1a4M Ha HaX0KJICHUE TOYEK NIEPECECUEHUS
NPSAMBIX U OKPY’KHOCTEW € MOMOIIBIO METOAA KOOPJIUHAT.
Hcnoan3oBaTh CBOMCTBA YyriIoBoro KodhpuimeHTa npsimoit
IIPU PELICHUH 3a/]1a4, JUIsl ONIPEEIICHUS PACTION0KEHUS
MIPSMOH.

IIpuMeHsATH KOOPAUHATHI IPU PELIEHUNA T€OMETPUUECKUX U
PAKTUYECKUX 3a/1a4, JUIsl HOCTPOCHHSI MaTEMATHYECKUX
MoOJIeel pealibHbIX 3a]a4 («METOA KOOPIUHATY).
Hoab30BaTbCst 111 TOCTPOCHUS U UCCIEIOBAHNAN
U(POBBIMU pecypcaMu.

3HAKOMMTBHCS C MCTOPHUEH Pa3BUTHS T'€OMETPUU
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[IpaBuibHBIE
MHOTOYTOJIbHUKH.
J{mMHA OKPYKHOCTH H
MJIOIIaJb Kpyra.
Brraucinenue miomanei

[IpaBusibHBIE
MHOT'OYTOJIbHUKH.
Yucno nt. Jlnvna
OKPYXHOCTH, IYyTH
OKPY>KHOCTH.
Pannannas mepa
yTia.

[Imomane kpyra,
CEKTOpa, CErMEHTa

DopMyJTHUPOBATH ONPEACICHUE TPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX AJICMEHTHI.

IToab30BaTHCA HOHATHEM JJIMHBI OKPYKHOCTHU, BBCI[éHHBIM C

MIOMOIIIBIO MPAaBWIBHBIX MHOTOYTOJIbHUKOB, ONIPeAeJIAThH
YUCJIO T, IJIMHY AYTH U PAJUAHHYIO MEPY yIJIA.
IIpoBoauTH MEpexox OT paJaHHOW MEpHI yTiia

K TPalyCHOM 1 HA00OPOT.

OnpeaeasiTh MIOIAAb KPyTa.

BoiBoauth popmyJibl (B rpayCHOM U paiuaHHON Mepe)
JUISL JUIMH YT, TUIOIIAJENH CEKTOPOB U CETMEHTOB.
Bo1uncasiTh miomaay Guryp, BKIFOYAOITUX JJIEMEHThI
OKPY>KHOCTH (Kpyra).

HaxoauTh miomaay B 3aj1a4ax peaibHOM )KU3HU

I[BPI)KGHI/UI IIJIOCKOCTH

[ToHATHE O ABUKEHUU
IIJIOCKOCTH.
[TapauienbHbIM
IIEPEHOC, TIOBOPOT
[Ipumenenne

P PELICHUH 3aa4

Pa30upaTh npuMepsl, WIUTFOCTPUPYIOIIUE TOHATHS
JIBVKEHUS.

DopMyJIHPOBATH ONIPEAEIEHUS NAPAIIIEIBHOTO IEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETpUN. BBIBOAMTH X CBOWCTBA,
HAXOJMTh HENOABMKHBIC TOUKHU.

HaxoauTp 1IEHTPBI ¥ OCH CUMMETPUI MPOCTEHIIUX QUTyp.
IIpuMeHAaTH apajuieIbHBIN IEPEHOC U CUMMETPHIO IIPU
pEIIeHNN TeOMETPUUECKUX 3a1a4 (pa3ouparh MpUMEpHI).
Hcnoab3oBaTh 15 MIOCTPOEHUS U UCCIIETOBAHUI

u(pPOBBIE PECypPChl

[ToBTOpEHue, 00001ICHUE,
CHCTEMaTH3aIMs 3HAHUI

[ToBTOpEHUE
OCHOBHBIX TOHIATHUU U

OnepupoBath NOHATHAMU: PUTYypa, TOUKA, IPsMAas, yrod,
MHOTOYTOJIbHUK, PAaBHOOEIPEHHBIN U PABHOCTOPOHHUMN

86



METOJI0B KypcoB 7—9
KJ1acCcoB, 0000IIeHNE
Y CUCTEMAaTHU3aLUs
3HAHWM.
IIpocrenue
T€OMETPUYECKUE
burypsl u ux
cBoMcTBAa. M3Mepenue
Tr€OMETPUYECKHUX
BEJINYHMH.
TpeyroapHUKHU.
[TapamtenbHbie 1
NEPIEHANKYIJISIPHBIE
IIpSIMBIE.

OKpy HOCTb U KPYT.
['eomerpuueckue
MMOCTPOEHHUS. Y TJIbI
B OKPYHOCTH.
Bnucanneie u
ONMCAHHbBIE
OKPYKHOCTH
MHOT'OyTOJIbHUKOB.
[Ipsamas u
OKPY>KHOCTBb.
YeTbIpexyroabHUKHY.
Bnucannsie

TPEYTrOJIbHUKH, IPAMOYTOJIbHBIN TPEYTOJIbHUK, MEAUAHA,
OHMCCEKTpUCa U BBICOTA TPEYTOJbHUKA, TTapajlIesIorpamM,
pPOMO, IPSIMOYTOJIBHUK, KBAJIpaT, TPAIelus; OKPY>KHOCTb,
KacaTelbHas, PABEHCTBO U 10100ue Guryp,
TPEYTroJIbHUKOB; MapauieIbHOCTh U NEPICHANKYISIPHOCTh
MPSIMBIX, YTOJI MEXKY IPSIMBIMHA, CHAMMETPHSI OTHOCUTEIIBHO
TOYKH U MIPSMOM; JUIMHA, PACCTOSIHME, BEJIMYMHA YTJIa,
U101/ b, IEPUMETP.

HUcnoab3oBathb GopmyJibl: IEPUMETPA U TIOIIAIN
MHOTOYTOJIbHUKOB, JINIMHBI OKPYKHOCTH U TJIOIIAU KpyTa,
00BEMa MPSMOYTOJIBHOTO MapasuieNenuIe/a.
OnepupoBaTrb NOHATHSIMM: TIPSIMOYTOJIbHAS CUCTEMA
KOOPAWHAT, BEKTOP; MCIOJIb30BATh 3TU HOHATHUS IS
MIPEJCTABJICHUS TAHHBIX U PELICHUS 33/1a4, B TOM YUCIIE

U3 IPyTUX YY4EOHBIX MPEIMETOB.

PemiaTe 3a7a4m Ha NOBTOPEHUE OCHOBHBIX ITOHSTHUH,
WJUTIOCTPALMIO CBA3EH MEXKTY Pa3JIMYHBIMU YACTSIMH Kypca.
BeiOupaTh MeTox 11 pelieHus 3aa4u.

PemiaTs 3a1a4m 13 NOBCETHEBHOM KU3HU
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Y ONIMCAHHbIC
YETBIPEXYTOJIbHUKH.
Teopema [Tudaropa u
Hayajia
TPUTOHOMETPHH.
Pemenne o6mux
TPEYTOJIbHUKOB.
[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanus
MJIOCKOCTH.
JBmwxenus. [Togooue.
CummeTpus.
[1nomane.
Brrunciienue
miomaneit. I momann
no100HBIX QUTyp.
JlexapToBbI
KOOPJAWHATHI Ha
MJIOCKOCTH.

Bexkropsl

Ha IJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

NNOACHUTEJBHAS 3AIIMCKA

B coBpemMeHHOM HM(PPOBOM MHpE BEPOSTHOCTh M CTATUCTUKA MPHOOPETAIOT BCE
OOJBIITYI0 3HAYMMOCTh, KaK C TOUYKH 3PEHUS MPAKTUUECKUX MPUIIOKEHUH, TaK H UX POJIH
B 00pa3oBaHUM, HEOOXOJIMMOM KaXJIOMy ueloBeKy. Bospacraer uucio npodeccui,
OpU OBJIAJCHUH KOTOPBIMH TpeOyeTcst xopomas 0a30Bas MOATOTOBKA B 00JacTu
BEPOSATHOCTH U CTATUCTUKH, TaKasl MOATOTOBKA Ba)KHA I TPOJODKEHUS 00pa30oBaHUs U
JUTSI YCTIEUTHOM Mpo¢heCCHOHANIBHON Kapbephl.

Kaxxaplii yenoBek MOCTOSTHHO MPUHUMAET PEIICHUS Ha OCHOBE MMEIOIINXCS Y HETO
JNaHHbIX. A Juis OOOCHOBAHHOTO MPHUHATHUSI PELIEHUS B YCIOBHUSX HENOCTaTKa WM
n30bITka HWHGOpPMALUM HEOOXOJMMO B TOM 4YHCJIE XOpomio CchHOPMUPOBAHHOE
BEPOSATHOCTHOE M CTATUCTHUUECKOE MBILIUICHHUE.

NmMeHHO mo3TOMY OCTpO BCTajla HEOOXOAUMOCTh C(HOPMUPOBATH Y O0yHAOUTUXCS
(GyHKIHMOHANBHYIO TPAMOTHOCTB, BKJIIOYAIONIYI0 B ce0s B KayeCTBE HEOTHEMIIEMOM
COCTaBIISIIOLICH YMEHHE BOCHPUHHMMATh M KPUTHYECKH aHATU3UPOBATh MH(OpMAIIHIO,
NPECTABICHHYIO B Pa3MUYHBIX (opMax, MOHMMATh BEPOSITHOCTHBIA XapaKTep MHOTHX
peaJIbHbIX IPOLECCOB W 3aBUCHMOCTEH, MPOU3BOAUTH IMPOCTEHIINE BEPOSATHOCTHHIE
pPacyCTHhl.

3HaKOMCTBO B y4eOHOM Kypc€ C OCHOBHBIMU MpUHLHUINAMH cOOpa, aHajau3a |
OpPECTaBICHUS JaHHBIX W3 pPa3IMYHBIX cQep >KU3HU 00IlecTBa M TOCyAapcTBa
npuoOuiaer oOydamommxca K OOLIECTBEHHBIM HWHTepecam. V3ydyenwe oOCHOB
KOMOMHATOPUKM pPa3BUBACT HAaBBIKM OpraHu3aluu mepebopa M ToJCYCTa YHCIIa
BAapHAHTOB, B TOM YHCIIE€ B MPHUKIAIHBIX 33JadaX. 3HAKOMCTBO C OCHOBaMH TEOpPUU
rpaoB co3maeT MaremMaTH4ecKud (QyHAaMeHT Juisi (OpMUPOBAHUS KOMIETEHIUH B
obnmactu wHPOPMATUKH U TUEGPOBBIX TexHONorud. [IpW M3y4eHUM CTATUCTUKU U
BEPOATHOCTH OOOTAIAIOTCSl MPEACTABICHUSI OOYUYaIOIUXCS O COBPEMEHHON KapTHHE
MHUpa U METOJIaX €ro MCciea0BaHus, (GOPMUPYETCsS NMOHUMAHUE POJIM CTATHUCTHKU Kak
UCTOYHHKA COIMAJbHO 3HAYMMOW HH(OpPMALMM U  3aKIAABIBAIOTCA  OCHOBBI
BEPOSATHOCTHOTO MBIIIUICHHUS.

B cooTBeTcTBUM C AaHHBIMH LIETISIMU B CTPYKTYype IpOrpaMMbl Y4eOHOro Kypca
«BeposTHOCTh M CTAaTUCTHKa» OCHOBHOTO 00111er0 00pa30BaHUsl BbIACIEHBI CIEAYIOINE
cojJiepkaTenbHO-MeToanueckue nauHuM: «lIpeacraBneHne naHHBIX W oOMMCaTEIbHAS
CTaTHCTUKa», «BeposTHOCTBY, «DNeMeHThl KOMOWHATOPHKWY», «BBeaeHHE B TEOPHIO
rpadoBy.

Conmepxxanne munauu «lIpencraBneHne MaHHBIX W OINHKCATENbHAs CTAaTHCTHUKA»
CIIY’KUT OCHOBOM 11Jisi (POPMUPOBAHUS HABBIKOB pabOThl ¢ MH(POpPMALIUEH: OT YTEHUS U
UHTEpIpeTanud HWHPOpMaluy, IMpeAcTaBIeHHOW B TalOiuIax, Ha JuarpamMmax u
rpagukax, a0 cOopa, NPEICTaBIEHUS W aHajdu3a JaHHBIX C HCIOJIb30BAaHUEM
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CTATUCTUYECKUX XapaKTEPUCTHK CPEIHUX U paccewBaHus. Paboras c JaHHBIMU,
oOyuaromuecsi ydarcsi CUMTBIBAaTb W HWHTEPIPETUPOBATH JIaHHBIC, BBIJIBUTATH,
apryMEHTUPOBATh U KPUTHUKOBATH MPOCTEHIIINE TUIIOTE3bI, PA3MBIILIATH Ha/l (haKTOpaMH,
BBI3BIBAIOIIMMHU H3MEHUYMBOCTb, W OILICHUBATh HX BIMSHUE HA paccMaTpPUBAEMbIC
BEJIMYMHBI U TIPOLIECCHI.

NHTYyuTHBHOE NPEACTAaBICHUE O CIYYalHOM W3MEHUYMBOCTH, WCCIIEIOBAHUE
3aKOHOMEPHOCTEN M TEHJCHLIMU CTAHOBUTCS MOTHBHUPYIOLIEH OCHOBOM JUISI U3YYEHUS
TEOPUU BEPOATHOCTEN. bonbIIOe 3HaUEHNE UMEIOT MPAKTUYECKHUE 3a1aHUS, B YACTHOCTH
OTBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMH.

[ToHsaTHE BEpOATHOCTH BBOJUTCS KaK Mepa MpaBaoofo0us CIyq4aitHOTO COOBITHS.
[Ipu u3yuenun yuebHOro Kypca oOyqaronifecs: 3HaKOMSTCS ¢ TPOCTEUIITUMU METOJIaMU
BBIYUCJICHUS BEPOSITHOCTEH B CIyYallHBIX SKCHEPUMEHTAX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU HMCXOJIaMH, BEPOSITHOCTHBIMU 3aKOHAMHM, MO3BOJISIONIMMU CTaBUTh U
pemath 6osee ClokKHBIC 3a1aun. B yueOHbBIN Kypc BXOMAT HadaJbHBIC MPECTABICHUS
0 CJIy4alHbIX BEJIMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax yueOHOrO Kypca OCYLIECTBISIETCS 3HAKOMCTBO OOYyYaroIIMXCs
C MHOXXECTBAMHM U OCHOBHBIMHM ONEpalMIMH HaJl MHOXXECTBAMH, PacCMaTpUBAIOTCS
IpUMEpbl MPUMEHEHHUs I PEIICHUs 3a/Jad, a TaKKE HCIOJb30BAaHUS B JIPYIHX
MaTeMaTHYECKUX Kypcax U y4eOHBIX IpeaMeTax.

B 7-9 knaccax uzyuaercs yueOHbIN Kypc «BeposiTHOCTh U CTAaTUCTHKA», B KOTOPBIN
BXoAsaT pasnpensl: «lIpencraBieHne [JaHHBIX W ONKCATENbHAs CTAaTUCTUKA»,
«BeposTHOCTEY, «DJIeMEHThl KOMOMHATOPUKNY, «BBeneHue B Teoputo rpadoBy.

OOmiee 4YKMCIO YacoB, PEKOMEHJOBAHHBIX JIJIi M3Y4YCHHS Y4YeOHOro Kypca
«BepositHocTh U ctaTtucTukay, — 102 yaca: B 7 kimacce — 34 yaca (1 yac B Hemeno),
B 8 kiacce — 34 yaca (1 gac B Hezeno), B 9 kinacce — 34 yaca (1 gac B Hezienio).

COJEPXAHUE OBYYEHMUAA
7 KIIACC

[IpencraBienre NaHHBIX B BHJAE TaONUL, AUarpamMM, rpauKoB. 3arloJHEHHE
Ta0JIUl, YTEHUE U MOCTPOCHUE AUArpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHbIX MporeccoB. M3Bneuenne mHopmanuu U3 IuarpamMm u
Ta0JINIL, UCTIOB30BAHNE U UHTEPIPETALNS JAaHHBIX.

OnucarenpHasi CTAaTUCTHKA: CpenHee apupMeTHUecKoe, MeAHaHa, pa3Max,
HauOOoJbIIEE U HAUMEHbIIEE 3HAUCHHSI HA00opa YMCIIOBBIX JaHHbIX. [Ipumepsl ciydaitHoi
U3MEHYUBOCTH.

Crny4daiiHbIi SKCIEpUMEHT (OIBIT) U Clly4ailHoe coObITHE. BeposITHOCTh U YacToTa.
Posb ManoBepOsSTHBIX U MPAKTUYECKHU JTOCTOBEPHBIX COOBITUI B MIPUPOJIE U B OOIIECTBE.
MoHeTa 1 urpajibHasi KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, Bepuiuna, pedpo. Ctenens BepmuHbl. Yncio pedep U cymMMmapHasi CTETECHb
BepuinH. [Ipeacrasnenue o cBsizHocTH rpada. Llenu u uukisl. [Tytu B rpadgax. O0xon
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rpada (dinepoB nyTh). [IpencraBnenue 06 opuentupoBanHoM Tpade. Pemenue 3amau
¢ ToMoIIIbIo rpadoB.

8 KIIACC

[IpencraBienne n1aHHBIX B BUJIE Ta0JIHII, AUAarpaMM, rpaduKoB.

MHOX€CTBO, 3JIEMEHT MHOKECTBA, NOJIMHOKECTBO. Onepanuu HaJl MHOKECTBAMMU:
oObeIMHEHUE, MepeceueHue, aomnosHeHue. CBoicTBa omepanuii HaJl MHOXXECTBAMM:
IIEPEMECTUTENIBHOE, COYETATENIbHOE, PACIIPEAEIUTENBHOE, BKIIOUeHUA. Vcnonbp30oBanne
rpau4ecKkoro IpeACTaBICHUS] MHOXECTB JUIsl OINMCAHUS PpEalbHBIX IPOLIECCOB U
SIBJICHUU, IIPU PEILICHUU 3a/1a4.

N3mepenne pacceuBaHus AaHHBIX. Jlucnepcuss M CTaHOAPTHOE OTKIOHEHUE
YHCIIOBBIX HA0OPOB. JlnarpaMma paccenBaHusl.

OnemeHTapHble COOBITUS cilydaiiHoro onbita. Cinydaiinbie coObITHsI. BeposiTHOCTH
coObITUH. OMNBITBI C PaBHOBO3MOXKHBIMU 3JIEMEHTapHBIMU COOBITHSAMH. CiydalHbIN
BbIOOp. CBS3b MEXIYy MaJTOBEPOSATHBIMH U MPAKTUYECKH JOCTOBEPHBIMH COOBITUSAMHU
B IIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOMCTBa N€pEBbEB: €IMHCTBEHHOCTh IYTH, CYLIECTBOBAHUE BHUCSYEU
BEPIIMHBI, CBSI3b MEX]y 4YHCIOM BEpIIMH W yuciaoM pedep. IIpaBuino ymMHOXKEHHS.
Pemenue 3anay ¢ nomorisio rpados.

[IpotuBononoxHueie coObiTus. Juarpamma Ditiepa. O0beIMHEHUE U NIEPECEUCHUE
coObrTuii. HecoBmecTHbie coObITHA. DopMyra CIOXKEHHS BEPOSTHOCTEH. Y CIOBHAs
BepossTHOCTh. [lpaBuno ymHoxeHusa. HeszaBucumbie coObiTus. IlpeacraBnenue
DKCIIEpUMEHTa B BHJAE JepeBa. PemeHue 3amgad Ha HaxOXKJIECHUE BEPOSTHOCTEU
C IOMOIIIBIO JIepEBA CIyYalHOTO SKCIEPUMEHTA, JuarpaMm Jiiepa.

9 KITIACC

[IpencraBnenrie MaHHBIX B BHJE TaOJIHI], AMAarpamMm, rpaduKoB, WHTEPHpPETALIUS
JMaHHBIX. UTeHue u mocTpoeHue Tadaull, AuarpamMmm, rpa@ukoB 1Mo peaabHbIM JaHHBIM.

IlepecranoBku u (Qakropuan. CoueTaHuss U YHUCJIO COUYETaHUH. TpeyroJbHUK
[Tackans. Pemenre 3ama4 ¢ UCIoNb30BaHUEM KOMOMHATOPHKHU.

['eomerpuyeckas BeposATHOCTh. CnydalHbIE BBIOOp TOYKM U3  (UTYpBI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 IYTU OKPYKHOCTH.

Wcnertanne. Ycenex u Heyaada. Cepusi ucnbeITaHuil A0 nepBoro ycnexa. Cepus
ucnbiTanuii bepuymnu. BepostHocT coObITHI B cepur UCTbITaHUN bepHym.

CnyvaiiHag BeJIMYMHA M paclpelesieHue BEpOsATHOCTEH. MaremaTudyeckoe
OXuJaHue U gucrepcus. [IpuMepsl MaTeMaTHUECKOrO OXKUJIAHUS KAK TEOPETUUYECKOTO
CpPEHEr0 3HAYEHMS BEIMYMHBI. MaTeMaTU4ecKOoe O0XKUJIAHUE U JIUCIIEPCUS CIIy4YauHOU
BEJIMYUHBI «YHUCIIO YCIEXOB B CEPUM UCTIBITAHUN bepHym».

[Tousartue o 3axkoHe 0onbIuX yncesn. M3MepeHne BeposiTHOCTEN C MOMOIIBIO YacToOT.
Ponb 1 3HaueHue 3akOoHa OOJIBIIMX YUCEN B MPUPOJE U OOIIIECTBE.
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INPEAMETHBIE PE3YJIbTATBI

[IpenMeTHble pe3yibTaThl OCBOCHHS MPOrpaMMbl Y4e€OHOTO Kypca K KOHILY
o0yueHus B 7 Kjacce:

Yurare wuHpOpMaIMiO, TPEACTABICHHYIO B Ta0nWiax, Ha JIuarpaMmmax,
MPEACTaBIATh JaHHBIE B BUJIE TAOJIHI], CTPOUTH TUarpaMMBbl (CTOJIOMKOBBIE (CTOJI0YATHIC)
Y KpPYTOBBI€) 110 MaCCUBaM 3HAUYCHUH.

OnuchiBaTh U UHTEPIPETUPOBATH PeaIbHbIE YKHCIIOBBIC JJAHHbBIC, MTPEACTABICHHbBIC
B TaOJIMIIaX, HA AUarpamMmax, rpadukax.

Hcnonb30BaTh 111 ONMKMCAHUSA JAHHBIX CTATUCTUUECKUE XAPAKTEPUCTUKHU: CpEeHEE
apudmMeTHIeCcKoe, MeInaHa, HanOoJIbIlIee U HAMMEHbIIIEe 3HAUCHHUS, pa3Max.

NwmeTs npeacraBiieHUe 0 CliydaliHONH M3MEHYMBOCTH Ha MPUMEPaxX 1eH, (U3UIECKUX
BEJIMYMH, AHTPONOMETPUYECKUX JAHHBIX, UMETh MPEACTABICHUE O CTATUCTUUYECKOU
YCTOUYHUBOCTH.

[IpeameTHbIe pe3yJbTaThl OCBOEHUS MNPOrpaMMbl YYEOHOrO0 Kypca K KOHILY
oOydeHnus B 8 kiacce:

W3Bnekats U npeoOpa3oBbIBaTh MHPOPMALUIO, MIPEICTABICHHYIO B BUJE TaOIuUL,
auarpamm, rpaukoB, MPeACTaBIATh JaHHbIE B BHJIE TAOIUII, TUarpamm, rpaguKos.

OnuceIBaTh TaHHBIE C IOMOLIBIO CTATUCTUYECKUX TIOKA3aTeeH: CPEIHUX 3HAYCHUN
U MEp paccerBaHus (pa3Max, AUCIEPCHs U CTaHJAPTHOE OTKIOHEHHE).

Haxoauth 4acTOThl YHUCIIOBBIX 3HAYEHUM M YacTOThl COOBITHH, B TOM 4HCIIE
1o pe3yJibTaTaM U3MEPEHUN U HAOI0ICHUH.

HaxonuTe BEpOSATHOCTH CIIy4ailHbIX COOBITUHM B ONBITaX, 3Has BEPOSTHOCTH
AJIEMEHTApHBIX COOBITHI, B TOM YHCJIE B ONBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHUSIMH.

Hcnonp3oBaTh rpapuyecKkue MOJENIU: JEPEeBO CIy4alHOTO 3KCIEPUMEHTA,
JUarpaMMbl DWJepa, YuciaoBas npsmasi.

OneprpoBaTh MOHATUSAMH: MHOYKECTBO, IOJMHOYKECTBO, BBINOJHATH OIEPALAH
HaJl MHOKECTBaMU: 00bEIMHEHUE, [IEPECEUEHUE, JOTIOIHEHNE, IEPEUUCTIATh dJIEMEHThI
MHOYECTB, IPUMEHATHh CBOMCTBA MHOKECTB.

Hcnonp3oBaTh rpapuueckoe MpeCTaBICHUE MHOXECTB U CBS3€M MEXIy HUMU
JUIS. ONIMCaHMs IPOLIECCOB W SIBJICHHWM, B TOM YHUCJE NPU PELICHHUH 3a1ad U3 APYTUX
y4€OHBIX MPEAMETOB U KypCOB.

[IpeameTHBIE pe3yJbTAaThl OCBOCHUS MPOrpaMMbl Y4YEOHOrO0 Kypca K KOHILY
o0yueHus B 9 kjacce:

M3BnekaTte ¥ mpeoOpa3oBbIBaTh HWH(POPMAIHMIO, IMPEACTABICHHYIO B Pa3IMYHBIX
UCTOYHUKAX B BUJE TaOIHI], JuarpamMm, TpaduKoB, MPEACTABIATh TaHHBIE B BHJIC
Ta0IuII, AUarpamMm, rpaduKoB.
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Pemate 3amaum  OpraHuM30BaHHBIM  MEpeOOPOM  BApUAHTOB, a  TaKKe
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOIOB.

Hcnonb30BaTh onucaTeabHbIE XapaKTEPUCTUKU JIJI1 MACCUBOB YHMCIIOBBIX JIAHHBIX,
B TOM YHCJIE CPEJHUE 3HAUCHUS U MEPBI PACCEUBAHUS.

HaxomuTe 9acTOTHl 3HAYEHWUH M YACTOTHI COOBITHS, B TOM YHCIE TMOJIb3YSICh
pe3yibTaTaMu IPOBEICHHBIX U3MEPEHUI 1 HAOTI0ICHUH.

HaxonuTte BeposSTHOCTH CIy4alHBIX COOBITUN B M3YUEHHBIX OIBITaX, B TOM YHUCIIE
B OIBITaX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUSAX HCHBITAHUN
JI0 TIEPBOI0 yCIIEXa, B CEPUSAX UCHBITAaHUNW bepHyIuu.

HNmeTp npencTaBiieHUE O CIIy4aHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

Nmers mpencraBieHne O 3aKOHE OOJBIIMX YHCET KAk O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4YallHOW HM3MEHUYMBOCTH M O POJM 3aKOHA OOJBIINX YHCEN
B IIPUPOJIE U OOIIECTRBE.
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TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Haumenoanue paznena |[KomnuectBo OCHOBHOE COZIepKaHNE OCHOBHBIE BU/IbI JICATEIIBHOCTH 00YUYaOIIUXCs
(Temsl) Kypca 4acoB
[IpencraBiieHUE TaHHBIX 7 IIpencraBiieHue TaHHBIX OcBauBaTh cOCOOBI IPEACTABICHUS

B Tabiuiax. [Ipaktuyeckue
BBIYKCIIEHUS 10 TAOJIUYHBIM
naHHbIM. M3BNeUeHue u
WHTEPIpETans TAOTUIHBIX
na”HbIX. [IpakTnueckas
pabota «Tabauib.
['paduueckoe
MPE/ICTaBIICHUE IaHHBIX

B BHJIC KPYTOBBIX,
CTOJIOUKOBBIX (CTOIOYATHIX)
nuarpamm. Utenue u
MOCTPOEHUE AUArPaMM.
[Tpumeps! nemorpaduueckux
Jarpamm.

[IpakTrnueckas pabora
«JlnarpamMmbD)

CTaTUCTUYECKUX JIaHHBIX U YUCIOBBIX MACCUBOB
C TMIOMOIIBIO TAOJUI] U JUarpamMM € UCTIOJIb30BaHUEM
aKTyaJbHBIX ¥ BOXKHBIX JaHHBIX (IemMorpaduueckue
JaHHbIE, IPOU3BOJICTBO MPOMBILIUIEHHON U
CEJIbCKOXO3SICTBEHHOM MPOIyKLIUH, OOIIECTBEHHBIE
Y TIPUPOJIHBIC SBJICHUS).

N3yuyaTh MeTOabI pabOTHI ¢ TAOTUYHBIMU U
rpadUYeCcKUMU TPECTABICHUSIMU JAHHBIX

C MOMOILBIO IU(PPOBBIX PECYPCOB B XOJI€
MPAKTHIECKHUX padoT

OmnucarenbHas CTaTUCTHKA

Yucnossie Habopel. CpegHee
apumeTnyeckoe.
Mennana yucinoBoro Hadbopa.

OcBauBaTh NOHSATHS: YUCIIOBOU HabOp, Mepa
LIEHTpaJIbHOW TEHJEHIIUM (Mepa [IEeHTpa), B TOM YUCIIe
cpeaHee apudMeTHIECKOS, MeIMaHa.
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VY CcTOHYNBOCTE MEAUAHEI.
[IpakTrueckas paborta
«CpenHue 3HaYCHUS».
Haubonbiee n HauMeHbIIIEE

3HAYEHUS YUCIIOBOT0 HAbopa.

Pazmax

OnuchIBaTh CTATUCTUYECKUE TAHHBIE C TTOMOIIBIO
cpemHero apu(MeTHIEeCKOro M MeIUaHbl. Permarth
3a/1a4i.

HN3yuaTh cCBOMCTBA CPEIHNX, B TOM YHUCIIE

C TIOMOTTBI0 IU(PPOBBIX PECYPCOB, B X0
MPAKTUYECKUX padoT.

OcBanBaTh NOHSITHS: HANOOJIBIIIEE U HAUMEHBIIICE
3HAYEHUS YUCIIOBOTO MACCHBA, pa3Max.

Pemathb 3agaum Ha BEIOOD Cc11OCcO0a OMUCAHUS
JTAHHBIX B COOTBETCTBUU C MMPUPOJION TAaHHBIX U
[EJISIMHA UCCIIEIOBAHUS

Crnyyalinasi UBMEHYHBOCTb

CnyyaitHast ”3BMEHUYUBOCTh
(mpumepsr). Yacrora
3HAYECHUN B MAaCCHUBE
JnaHHbIX. ['pynmupoBka.
['ucrorpammel.
[IpakTuueckas padbota
«Crny4aitHast '3BMEHYUBOCTH

OcBauBaTh NOHATHS: YACTOTA 3HAUEHUI B MAaCCUBE
JAHHBIX, TPYIIIUPOBKA TAHHBIX, THCTOTPAMMA.
CTpouthb 1 aHAJIM3UPOBATH TUCTOTPAMMBI,
NOAOMPATH MOAXOIAIINAN AT TPYIITUPOBKH.
OcBauBaThb rpapuyecKkue npeacTaBIeHUs pa3HbIX
BHJIOB CIIy4allHOW U3MEHYMBOCTH, B TOM YHCIIE

C MOMOIIBIO IU(PPOBBIX PECYPCOB, B XOJI€
MPAKTUIECKON pabOTHI

Brenenue B Teoputo rpados

I'pad, Bepnna, pedpo.
[IpencraBnenue 3aaun

c nomobto rpaga. CreneHp
(BaJICHTHOCTb) BEPIIMHBI.
Yucno pedep 1 cymmapHast
CTeIeHb BepiuuH. Llens u

OcBauBaTh NOHATHSA: Tpad, BepirHa rpada, pedpo
rpada, cTerneHp (BaJIECHTHOCTh BEPIIIUHBI ), IIETIh U
UK.

OcBanBaTh NOHSITHSL: ITyTh B rpade, SHICPOB MyTh,
o0xon rpada, OpueHTUPOBAaHHBIN Tpad.

PemaTh 3a1a4u Ha MOUCK CyMMBI CTEIICHEH BEPIIUH
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uki. [1yTs B rpade.
[IpencraBinenue o CBA3HOCTH
rpada. O6xox rpada
(9i51IepOB MyTh).
IIpencraBnenue

00 OPUEHTUPOBAHHBIX

rpadax

rpada, Ha mouck 06xoxaa rpada, Ha MOUCK My Tel

B OPUEHTUPOBAHHBIX Ipadax.

OcBauBaTthb crioco0bI IPEACTABICHUA 3a7]a4 U3 Kypca
anredpbl, FEOMETPUH, TEOPUHU BEPOSTHOCTEH, IPYTUX
IPEeIMETOB € MOMOILBIO rpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE 1IENH, PYyHKINOHAIbHBIE
COOTBETCTBHSI) Ha IpUMEpPaX

BeposaTHocTh 1 9acToTa
CIIy4aifHOTO COOBITHUS

City4aifHbIil OIIBIT U
ciy4aitHoe coOBbITHE.
BeposatHocTs M yacToTa
coObITus. Poib
MaJIOBEPOSTHBIX U
MPaKTUYECKH TOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B oO1ecTse. MoHeTa u
UrpajbHasi KOCTh B TEOPHUH
BEPOSITHOCTEM.
[IpakTuueckas pabora
«YacToTa BBIMaICHUS OpJIay

OcBauBaTh NOHATHUSA: CIIyYalHbIN ONBIT U
clly4aiiHOe COOBITHE, MAJIOBEPOSITHOE U MMPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HaY4NMOCTH MAJIOBEPOSTHBIX COOBITUI

B IIPUPOJIE U OOIIECTBE HA BAXKHBIX IPUMEPAX
(aBapuu, HECUACTHBIE CITy4au, 3alUTa IEPCOHATBHOM
uH(pOopMaIny, nepeaadya T1aHHbIX ).

HN3yyaTh posip KIIACCUYECKUX BEPOSITHOCTHBIX
Mozeneit (MoHeTa, UrpajibHasi KOCTh) B TEOPUU
BEPOSITHOCTEM.

Hao0uroaaTh U M3y4aTh YaCTOTY COOBITHI B MPOCTHIX
AKCIIEPUMEHTAX, B TOM YHUCJIE C MOMOIIBIO U(POBBIX
pPECYpPCOB, B XOJI€ IPAKTUUECKON pabOThI

O00011eHHE,
cUCTeMaTH3aus 3HAaHUHU

[IpencraBnenue TaHHBIX.
OmmncareabHast CTaTUCTHKA.
BeposaTtHoCTh CllyyaliHOTO
cOOBITHS

IToBTOPATH N3YUYECHHOE U BHICTPAUBATH CUCTEMY
3HAHUM.

Pemathb 3agaum Ha IpEACTaBICHUE U ONUCAHUE
JTAHHBIX C TTOMOIIBbIO U3YYEHHBIX XapaKTEPUCTHUK.
OO6cyxaaTh NpuMepbI CIIYYaHBIX COOBITHIA,
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MaJIOBEPOSITHBIX U MPAKTUYECKHU JOCTOBEPHBIX
CIIy4alHBIX COOBITH, UX POJI B TIPUPOJIC U KU3ZHU
YeJnoBeKa

OBILIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

34
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8 KIIACC

CnyyaiiHas U3MEHUUBOCTb.
CpenHue 4nciioBoro Habopa.
Cmygaitabie cOOBITHS.
BeposiTHOCTH M 4aCTOTHI.
Kitaccuueckue monenu
TEOPUH BEPOSTHOCTEM:
MOHETa U UTpajibHasi KOCTh

HaunmenoBanue paznena |KonmuectBo OCHOBHOE COJIepKAHUE OCHOBHBIE BU/IBI JICATEIIBHOCTH 00YYaIOIIUXCS
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 IIpencraBnenune qaHHBIX. IToBTOPATHL N3YUYEHHOE U BBICTPAMBATH CUCTEMY
7 Kj1acca OnucarespHasg CTaTUCTHKA. 3HAHUMU.

Pemiats 3aga4m Ha peACTaBICHUE U ONIMCAHUE
JAHHBIX C MIOMOIIBIO N3YUYECHHBIX XapAKTEPUCTHK.
Pemars 3a1a4u Ha peICTaBICHUE TPYNITUPOBAHHBIX
JAHHBIX U ONKMCAHUE CIIYYAHON U3MEHUYUBOCTH.
PemiaTh 3aga4m Ha onpeiEI€HUE YaCTOThI
CIIy4ailHBIX COOBITHH, 00CYKIEHUE TPUMEPOB
CIIy4ailHbIX COOBITUI, MAJIOBEPOSITHBIX U
MPAKTUYECKU JOCTOBEPHBIX CITyUYalHbIX COOBITUH, UX
POJIM B PUPOJIE U )KU3HU YEJIOBEKA

OnucarenbHas CTATUCTHUKA.
PaccenBanue qaHHBIX

Otknonenus. Jlucnepcus
YUCJIOBOTO Habopa.
CrangapTHOE OTKJIOHEHHUE
YUCJIOBOTO Habopa.
Jlnarpammebl pacceuBaHus

OcBauBaTh NOHATHA: TUCIIEPCUA U CTAHIAPTHOE
OTKJIOHEHUE, UCTOJIb30BaTh 3TH XapPaKTEPUCTUKU
JUISL ONICAHUsl pACCEUBAHUsl JaHHBIX.

BoiaBUraTh runore3bl 00 OTCYTCTBUH WU HATMYUHU
CBSI3M MO IMarpaMMam pacCEUBaHUSL.

CTpoutsb 1ruarpaMMbl paCCEMBAHUS IO UMEIOIITUMCS
JAHHBIM, B TOM YHCJIE C TOMOIIBI0 KOMIIbIOTEpA
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MHOXecTBa

MHO0KeCTBO, IIOJAMHOKECTBO.
Oneparuu Hax
MHOECTBAMH:
oOBeIMHEHUE, TIepeceUeHue,
JIOTIOJTHEHHE.

CaolicTBa onepanuit

HaJl MHOXXECTBaMU:
MEPEMECTUTENBHOE,
COUYEeTaTeIbHOE,
pacrpenenuTeabHoE,
BKJIFOUCHMUSI.

['padpuaeckoe
MIPE/ICTABJICHHE

MHOECTB

OcBauBaTh NOHATHSA: MHOKECTBO, DJIEMECHT
MHO>KECTBA, ITOJMHOKECTBO.

BbInoIHATH Onepanuu HaJl MHOKECTBAMU::
o0beIMHEHHE, TIEpeceYeHue, JOTIOTHEHHE.
Hcnoab30BaTh CBOKWCTBA: IEPEMECTUTEIBHOE,
COYETATEIbHOE, PACTIPENCITUTEIBHOE, BKIIOUCHHUS.
Hcnoab3oBaTh rpaduyeckoe mpecTaBiIeHHEe
MHOJKECTB IPHU OMUCAHUU PEATIbHBIX MPOLIECCOB U
SBJICHUH, PU PEIICHUY 3a]1a4 U3 IPYTUX YUEOHbBIX
MPEIMETOB U KypPCOB

BepoAaTHOCTB Ciiy4aliHOTO
COOBITHS

DneMeHTapHBIC COOBITHS.
Cygaitabie cOOBITHS.
bnaronpusitcTBytroiue
AJIEMEHTapHbIE COOBITHUSI.
BepostHOCTH COOBITHH.
OnBITH ¢ PABHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSMH.
CmygaitHbIii BEIOOD.
[IpakTruueckas pabora
«OmnbITHI

C PaBHOBO3MOKHBIMHU

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
cily4yailHoe cOOBITHE KaK COBOKYITHOCTb
0JIaronpuATCTBYIOIINX AIE€MEHTAPHBIX COOBITHIH,
PaBHOBO3MOXHBIE JIEMEHTaPHbBIE COOBITHSI.
PemaTe 3aqauM Ha BBIYMCIICHUE BEPOATHOCTEN
COOBITHH 10 BEPOSTHOCTSIM 3JI€MEHTAPHBIX COOBITUI
CIIy4allHOTO OMbITA.

Pemars 3a1aum Ha BEIYKCIICHUE BEPOSTHOCTEMN
COOBITUH B OMBITaX C PAaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSMH, B TOM YHCIIE

C MMOMOIIBIO KOMIIBIOTEPA.
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SIIEMEHTAPHBIMHU
COOBITUAMM)

IIpoBoAUTH U U3y4aTh ONBITHI

C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU
(c UCIIOJIB30BAaHUEM MOHET, UTPAJIbHBIX KOCTEM,
JIPYTUX MOJIENEH) B X0/1€ MPaKTUYECKON pabOThI

Brenenue B Teoputo rpados

Hepeo. CBoiicTBa nepesa:
€UHCTBEHHOCTbD ITyTH,
CyLIECTBOBAHUE BUCSUYECH
BEPILUHBI, CBSI3b MEXTY
YUCJIOM BEPIINH U YUCIOM
pe6ep. [IpaBuio ymHOKEHUS

OcBauBaTh NOHATHSA: IEPEBO Kak rpad 6e3 nukia,
BHCsYas BepLIMHA (JIUCT), BETBb JEPEBA, MyTh

B JIepeBe, JUaMeTp JepeBa.

N3yuaTs cBOiiCcTBA 1epeBa: CyLIECTBOBAHUE BUCSIYEHT
BEPIIUHBI, €AUHCTBEHHOCTh ITyTH MEXY JIBYMs
BEpIIMHAMHU, CBSI3b MEXK/y YHCIIOM BEPIIHUH U YHCIOM
peoep.

PemaTh 3a1a4u Ha MOUCK U IEPEUUCIICHHUE Ty TEH

B JIEpeBe, OIpe/ieieHHE YKCia BEPIIMH WU pedep

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

C IPUMEHEHHUEM ITPaBUJIa YMHOKEHUS

Crnygaiinbie COOBITUS

[IpoTuBOMOI0KHOE COOBITHE.
Jwuarpamma Ounepa.
OObeMHEeHNE U TIEpeceueHne
coObITuil. HecoBMecTHbIE
coObITus. Dopmyia
CJI0’KEHUSI BEPOSATHOCTEN.
[IpaBuno yMHOXEHUS
BEPOSTHOCTEU. Y CIIOBHAS
BeposITHOCTh. HezaBrcuMbIe

OcBauBaTh NOHATHUSA: B3AUMHO TPOTHUBOIOJIOAKHBIE
cOOBITHUSI, OTIEpalluy HaJ COOBITUSIMU, OOBEIUHEHUE U
nepecevyeHre coobITUi, quarpamMmma ditnepa (Dinepa—
BenHa), coBMecTHBIE U HECOBMECTHBIE COOBITHS.
H3yuath TeopeMbl O BEpPOATHOCTH OObEIUHEHHUS
IABYX COOBITHH ((hOPMYJIBI CIIOXKEHUSI BEPOITHOCTEN ).
Pemarts 3a1a4u, B TOM 4KcCIie TEKCTOBBIE 33/1a4U

Ha OIpeJeIeHNE BEPOATHOCTEN O0BEAMHEHUS 1
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coObrtus. [IpencraBnenue
CIIy4alHOT'O SKCIIEPUMEHTA
B BUJIE JIepeBa

nepeceueHusi COOBITUI ¢ TIOMOIIBIO YHCIIOBOM
npsAMOii, Auarpamm Jisepa, GopMyIIbl CIIOKEHUS
BEPOSATHOCTEM.

OcBauBaTh NOHATHSA: IPABUIIO YMHOKEHHUS
BEPOSITHOCTEMN, YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBbIE
COOBITHS IEPEBO CITYYalHHOTO OTIbITA.

N3yuaTs cBoiicTBa (ONpeieTeHNs) HE3aBUCUMBIX
COOBITHIA.

PemaTe 3a1a4u Ha onpe/IeJICHUE U UCTIOJIb30BAHUE
HE3aBUCHUMBIX COOBITHI.

Pemarsb 321241 Ha TOMCK BEPOATHOCTEM, B TOM
YHCJIE YCIOBHBIX, C UCIIOJIb30BaHUEM JIEPEBA
CJIy4aillHOTO OIbITA

O00011eHHE,
cUCTEMAaTH3alIis 3HAHUI

[IpencraBnenue qaHHBIX.
OnucarenbHas CTaTUCTHKA.
I'padwi. BepositHOCTH
CIIy4aifHOTO COOBITHS.
DneMeHThl KOMOMHATOPUKHU

IHoBTOPATH N3YyYEHHOE U BBICTPAMBATH CHCTEMY
3HaHUM.

PemaTe 3aga4M Ha IPEJCTaBICHUE U ONIMCAHUE
JAHHBIX C IOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.
PemaTh 3agaum ¢ npuMeHeHnemM rpados.

PemaTe 3aga4m Ha HAX0XKJIEHHE BEPOSTHOCTH
CIIy4allHOr0 COOBITHS IO BEPOSTHOCTSIM
AJIEMEHTAPHBIX COOBITUMH, B TOM YHUCJIE B OIIBITAX

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.
PemaTh 3agaum Ha HAX0XKJIEHUE BEPOSITHOCTEM
00BEIMHEHUS U NTEpECeUEHUs COOBITHI, B TOM YHCIIE
HE3aBUCUMBIX, C UCIIOJIb30BAHUEM I'paUuECKUX
Ipe/ICTaBIICHU U JIepeBa CIIy4aiiHOTO OIbITA.
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Pemars 3aga4n Ha nepevrcieHue KOMOMHALIMNA
(4ucna nepecTaHoBOK, YHCIa COYETaHUN),

Ha HaXO0XJIEHUE BEPOATHOCTEN COOBITHIA C
IPUMEHEHNEM KOMOMHATOPUKHU, B TOM YHCIIE

C UCITOJIb30BAHUEM TpeyTOoJbHUKA [lackans

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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9 KIIACC

Omnepanuu HaJ COOBITUSIMU.
HezaBucumocts coOBITHIA

HaunmenoBanue paznena |KonuuecTBo OcHOBHOE coJiep>KaHue OCHOBHBIE BUJIBI JCATEIHHOCTH O0YJAFOIIIUXCS
(Tembl) Kypca 4acoB
[loBTOpEHUE KypCca 4 IIpencrasieHue qaHHBIX. IToBTOPATH N3y4EeHHOE U BBICTPAUBATH CUCTEMY
8 Kiracca OnucarenbHast CTAaTUCTHKA. 3HAHUMU.

PemaTs 3a1a4m Ha IPEICTABICHUE U ONTUCAHUE
JAHHBIX.

Pemats 3a1a4n Ha HAXOXKAECHHUE BEPOSTHOCTEN
00BbEIMHEHUS U NTepeceUEHUs] COOBITHIA, B TOM UHCTIE
HE3aBUCUMBIX, C UCIIOJIb30BAaHUEM IpapUuecKux
MPEACTABICHUI U IepeBa CIIy4ailHOrO OIIbITA.
Pematp 3a1a4m Ha nnepevrcieHue KOMOMHALUN
(4ncna nepecTaHOBOK, YUCIa COYETaHUM ),

Ha HaXO0X/IEHNUE BEPOSITHOCTEN COOBITUI

C IPUMEHEHUEM KOMOMHATOPUKH, B TOM YHUCIIE

C MCIOJIb30BaHUeM TpeyrojbHuka [lackans

DJIeMEHThl KOMOWHATOPUKHU

[TepectanoBku. @akTopua.

CoueraHnus ¥ 4YUCIIO
coyeTaHuil. TpeyroibHUK
[Tackans. [TpakTnueckas
pabota «Bbruncienue
BEPOSITHOCTEMN

C UCIOJIb30BaHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOKEHHUSI, yIOPSAJ0UEHHas napa, Tpoika 00bEeKTOB,
NepecTaHOBKa, (paKTOpUai YUCia, COUeTaHUEe, YUCIIO
COUYETaHuM, TpeyroubHuk [lackass.

PemaTe 3a1a4y Ha IEPEUNCIICHUE YITOPSIOYEHHBIX
nap, TPO€K, IEPEUNUCICHUE TIEPECTAHOBOK

Y COYETAaHUH 2JIEMEHTOB Pa3JIMYHbIX MHOXKECTB.
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KOMOWHATOPHBIX (YyHKITUH PemiaTe 3a1a4m Ha MPUMEHEHUE YUCIIA COUETAaHUN
AIIEKTPOHHBIX TaOIUID) B alireOpe (COKpaIlleHHOE YMHOXKEHHE, OUHOM
HrroTona).

Pemath, npuMeHsisi KOMOMHATOPHUKY, 3a/1a4U

HA BBIYMCJICHHUE BEPOSATHOCTEH, B TOM YHUCIIE C IIOMOIILIO
AJIEKTPOHHBIX TAOJIHI] B XOJ€ MPAKTUIYECKON pabOThI

['eomeTpuyeckas 4 I'eomerpuueckas OcBauBaTh NOHATHE TECOMETPUUYECKONU BEPOSITHOCTH.
BEPOSITHOCTD BEepOSATHOCTh. Cily4aiiHbII Pemars 3a1a4m Ha HAXO0XKIEHUE BEPOSITHOCTEN
BBIOOP TOYKH U3 (PUTYPBI B OIBITAX, MPEJICTABUMBIX KaK BHIOOpP TOUEK
HAa IJTOCKOCTH, U3 OTPE3Ka, 13 MHOTOYTOJIbHUKA, KpyTa, OTpe3Ka Wiu 1yT1
U3 1yTU OKPY>KHOCTH OKPY’KHOCTH, YHACIIOBOT'O IIPOMEKYTKA
HcnbiTanus bepryim 6 HcnbiTanue. Yenex u OcBauBaTh NOHATHA: HCIIBITAHUE, DIIEMEHTAPHOE
Heynava. Cepust UCTIBITAHAN cOOBITHE B UCIIBITAHUH (YCIIEX U HEyAaua), CEpUsl
JI0 IEPBOTO yCIexa. WCIIBITAHWM, HACTYIUICHUE TIEPBOTO yCIIeXxa
Ucneitanus beprynu. (Heynaum), cepust ucnpiTanuii bepuysm.
BepositHoCTH COOBITHIA Pemiate 3aga4u Ha HAX0XKJAECHUE BEPOATHOCTEN
B CEPUU UCTIBITAHUN COOBITHI B CEpUU UCTIBITAHUH JIO TIEPBOTO YCIIeXa,
bepnymmn. IIpaktnyeckas B TOM YHCJIE€ C IPUMEHEHUEM (POPMYJIIbI CyMMBbI
pabora «VcnpiTanus r€OMETPUYECKOHN ITPOTPECCHH.
bepnymm» Pemiatb 3a1a4M Ha HaX0KIECHUE BEPOSTHOCTEN

AJIIEMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHUIMA
bepHymn, Ha HAXOXKIEHHE BEPOSITHOCTH
OIPENIETIEHHOr0 YHCA YCIIEXOB B CEPUN UCITBITAHUI
bepnymm.

N3yuaTh B X0/1€ NIPaKTHYECKOIl padoThlI,

104



B TOM YHCJIE C IOMOIIbIO IU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUH UCTIBITAHUI
bepnyinu

CrnyyaiiHas BenTuunHa

CnyyaiiHas BeJIM4MHA U
pacrnpeneneHme
BEPOSITHOCTEM.
MaremaTtndeckoe oxugaHue
Y JUCHIEPCUs CIIy4YalHON
BeJIMYnHBL. [[pumMepnl
MaTeMaTU4YeCKOr0 OKHIaHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYECHUS
BEJINYUHBI.

[Tonsitue o0 3aKkoHE OOJIBLINX
yucen. M3mepenne
BEPOSATHOCTEU C IIOMOLIBIO
yacToT. [ [puMeHenue 3akoHa
OOJIBIINX YUCEN

OcBOUTH MOHATHS: CITy4YaliHAs] BEJIUYMHA, 3HAUYCHUE
CIIy4allHOM BEJIMYMHBI, PACIIPEICIICHUE
BEPOSITHOCTEM.

M3yuathb 1 00CyKAATH IPUMEPHI TUCKPETHBIX U
HETPEPBIBHBIX CIIyYalHbIX BEJIUYUH (POCT, BEC
YEJI0BEKA, YACIECHHOCTh HACEIICHUS, APYTUe
VM3MEHUYMBBIC BEJIMYMHBI, PACCMATPUBABIINAECS

B KypC€ CTATUCTUKH), MOJIETIbHBIX CIIyYalHbBIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMHU OIBITAMU
(OpocaHme MOHETBI, UTPATBHOM KOCTH, CO CITy4YalHbIM
BBIOOPOM H T. I1.).

OcBauBaTh NOHATHUS: MATEMATUYECKOE OKUTAHUE
CIIy4allHOW BEJIMYMHBI KAK TEOPETUYECKOE CPETHEE
3HAYECHUE, JUCTIEPCUS CIyYaHON BEJIMYUHBI KaK
aHaJIOT TUCTIEPCUU YUCIIOBOTO Habopa.

PemiaTe 3a1a4m Ha BBIYHUCIIEHUE MATEMATHYECKOTO
0KUJIAHUS U JUCTICPCUU TUCKPETHOW CIIyYalHOMN
BEJIMYMHBI 110 33JITaHHOMY PaclpeieICHUIO, B TOM
YUCIIe 33724, CBSI3aHHBIX CO CTPAXOBAaHUEM U
JIOTEPESMH.

3HAKOMUTBHCS C MATEMATUYECKUM OKHIAHUEM U
JIACTIEPCUEN HEKOTOPBIX PACIPEICICHUI, B TOM
YHUCJIE PACIIPEAEIICHUS CIIyYalHON BETUYUHBI «YHUCIIO
YCIIEXOB» B CEPUU UCIIBITAHUM bepHyum.
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N3y4aTh 4acTOTy COOBITUSI B TOBTOPSIIOLINXCS
CIIy4ailHBIX OMbITAX KaK CIy4YaiHYIO BEJIMUUHY.
3HAKOMUTBCS C 3aKOHOM OobIIMX yucen (B hopme
bepuymnn): mpu O0JIbIIOM YKCII€ OIBITOB YaCTOTA
cOOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

PemaTh 3a1a4m Ha U3MEpPEHUE BEPOSATHOCTEN

C NMOMOIIBI0 YacToT. QO0CyKIATH POJIb 3aKOHA
00MbIINX YKceN B 000CHOBAaHUHU YACTOTHOTO METO/1a
U3MEPEHUS BEPOATHOCTEM.

OO0cyxaaTh 3aKOH OOJIBILIMX YHUCEN KaK MPOsBICHUE
CTaTUCTUYECKON YCTOMUYMUBOCTU B U3MEHUYNBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBIIMX YHUCEN B PUPOJIE U
B KU3HU Y€JIOBEKa

0O0600111eH1E, KOHTPOJIb 10 [IpencraBieHne JaHHBIX. IToBTOPATH N3YyYEHHOE U BHICTPAUBATH CHCTEMY
OnucarenpHas CTaTUCTHKA. 3HAHUU.
BeposTHOCTB City4aiiHOrO PemaTe 3aa4u Ha IPEACTABJICHNUE U OIIMCAHUE
COOBITHS. DIEMEHTBI JTAHHBIX.
komOuHatopuku. Cinydaituple | PemaThb 3aja4yu Ha HaXO0XKJIEHHE BEPOSATHOCTEN
BEJINYMHBI U PACIIPENECIEHUS COOBITHH, B TOM YHCJIE B OIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU,
BEPOSITHOCTEW OOBEIMHEHHUS U ITEPECCUEHUS
COOBITUH, BBIYUCIIATH BEPOSITHOCTH B OIIBITAX
C CEpUSIMU CITyYalHbBIX UCTIBITAHUN
OBILIEE KOJIMYECTBO 34
YACOB I10 I[TPOTPAMME
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