PABOYAS ITPOT'PAMMA OCHOBHOI'O OBPA3OBAHUA
YYEBHOI'O IPEIMETA «<MATEMATHUKA»

(o151 5-9 kiaccoB 00pa3oBaTeIbHBIX OPraHU3aNMiA)

@enepanpHas pabouyas mporpamMma 1o ydeOHOMY mpeamery «MaremaTukay
(Oa30BbBIl ypoBeHb) (Hajiee COOTBETCTBEHHO — MporpaMma [0 MaTeMaTHKE,
MaTeMaTHKa) BKJIIOYAE€T MOSICHUTEIbHYIO  3alHCKy, COAepKaHHe OOydeHus,
IJIaHUPYEMBIE PE3YyJIbTaThl OCBOCHHS NIPOrpaMMbl IO MaTEMaTHUKE, TEMAaTHYECKOE
IUTaHUPOBAHUE.

HOACHUTEJIBHASA 3AIIMCKA

[IporpammMa o MaremaTtwke s oOydaommxcs 5-9 KiaccoB paspaboTaHa
Ha ocHoBe ®I'OC OOO. B mporpamMme Mo MareMaTUKE YUTE€HbI UJIEU U TOJIOKEHUS
Konnenuuu pa3Butusa MaTeMatuueckoro oopasoanus B Poccuiickoit @enepariuu.
[IpenMeTrom MaTeMaTUKH SBISAIOTCA (PyHIaMEHTalIbHbIE CTPYKTYPhI HAIIETO MUPA —
MIPOCTPAHCTBEHHbIE (OPMBI M KOJMYECTBEHHbIE OTHOWIEHUS (OT MPOCTEUIINX,
YCBAaMBAEMbIX B HENOCPEJICTBEHHOM OIIBITE, 10 JAOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX
JUTSL pa3BUTHUS HAYYHBIX U MPUKIAIHBIX Uael). MaTtemaTuueckue 3HaHUs 00€CIIeYnBaIOT
MOHUMAHUE TPHUHIMIIOB YCTPOMCTBA M MCIOJB30BAHUS COBPEMEHHON TEXHUKH,
BOCIIPUATHE W HHTEPIPETALMIO COLUAIBHOM, JKOHOMUYECKOW, IOJIUTHYECKOU
uH(pOpManuyU, NalOT BO3MOYKHOCTH BBINOJHATH PACUETHI U COCTABISATH AJITOPUTMBI,
HaXOJIUTh U TPUMEHATH POPMYJIbI, BIAJETh MPAKTUYECKUMU MPUEMAMH T€OMETPUUECKUX
M3MEPEHU U TMOCTPOCHUM, YWTaTh MH(POPMALMIO, MPEACTABICHHYIO B BUJIE TaOMII,
auarpaMM M TpaHKoOB, JKUTh B YCJIOBHUSIX HEOINPENENEHHOCTH M IOHUMATh
BEPOSITHOCTHBIN XapaKTep CIyYalHbIX COOBITUH.
N3yuenne marematuku (GopMuUpyeT y oOOydaromMXcsd MaTeMaTH4YeCKUH CTUIIb
MBIIUIECHUS, TPOSIBIISIIOUIMICS B ONIPEIeIEHHBIX YMCTBEHHBIX HaBblKax. O0yuaromuecs
OCBAMBAIOT TAaKWE MPUEMBI M  METOJAbl MBIIUICHUSA, KaK MHIYKIUS M JAEeIyKUus,
000011I€HHE Y KOHKpETHU3alusl, aHAJIM3 U CUHTE3, KJacCU(UKaIUs U cUCTeMaTU3alus,
abctparupoBanue 1 aHanorusi. OObEKThl MATEMATUYECKUX YMO3aKIIIOUEHHM, MpaBUIIa KX
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM, CIOCOOCTBYIOT
BbIpaOOTKE yMEHHUsSI (POPMYJIHPOBATH, OOOCHOBBIBATH M JIOKA3BIBATH CYXKACHHS, TEM
CaMbIM pPAa3BUBAIOT JOTMYECKOE MbllieHne. M3yyeHue MareMaTuku oOecreurBaeT
dbopMHpOBaHKE AITOPUTMUYECKOW KOMIIOHEHTHI MBIIIJIEHUS U BOCIIUTAHUE YMEHHM
JEICTBOBATh 1O 33JaHHBIM  QJTOPUTMaM, COBEpPUICHCTBOBATh  M3BECTHBIE U
KOHCTPYHUPOBATh HOBbIE. B mporiecce penienus 3a1a4 — OCHOBOW yueOHOM 1€ TeTbHOCTH
Ha YpOKax MaTeMaTUKH — pa3BUBAIOTCS TBOPUECKas U MPUKIIAIHAS CTOPOHBI MBIIIUICHHUS.
OOyueHue maTemMaTHUKe AAET BO3ZMOXHOCTbh Pa3BUBATh Y 00y4aroUIUXCsl TOUHYIO,
palMoOHANbHYI0O U MHPOPMATUBHYIO pe4yb, YMEHUE OTOMPATh HamOoJiee MOIXOSAIIUE
A3BIKOBBIE, CHMBOJMYECKHE, rpadUyecKkue CpeACTBa [JISl BBIPAXKEHUS CYXKICHUU U
HaIJISIIHOTO X MIPEJICTABICHHUS.

[Ipn m3ydeHMM MaTeMaTUKH OCYIIECTBISETCS 00Iee 3HAKOMCTBO C METOJaMU
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MO3HaHUS JIEWCTBUTEILHOCTH, MPEICTABICHUSAMH O IPEIMETE U METOJaX MATEeMaTHKH,
UX OTJIMYUU OT METOJIOB APYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTAX
MIPUMEHEHUSI MAaTEMATHUKY JIJIS PELICHUS] HAYYHBIX U IPUKJIAJAHBIX 337a4.

[IpuopureTHbIMU TeNSIMU OOyYeHMs] MaTemMaTuke B 5-9 kiaccax SBISIFOTCS:
dbopMUpOBaHHE LIEHTPAIbHBIX MaTEMaTHYECKHX TMOHATHA (YMCIO, BEJIMYMHA,
reoMeTpuueckas (Qurypa, mepeMeHHasi, BEpOSTHOCTb, (DYHKIHSA), OOECIEUMBAIOIINX
IPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMaTUYECKOTO 00pa30BaHus 00y4arouXCs;

NoJIBeICHHE OOydYaloIMXcd Ha JOCTYITHOM JUIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEeMaTUKUA U OKPYXKAIOIIET0 MUpPA, TOHUMAaHUE MAaTEMAaTUKH KaK YacTh
oO1IEel KylbTYphl YEIOBEUECTBA;

pPa3BUTHE MHTEIUJICKTYalIbHBIX W TBOPYECKUX CIOCOOHOCTEH OOydYarommxcs,
MO3HABATENLHON aKTUBHOCTH, MCCIIECIOBATEIbCKUX YMEHUH, KPUTUYHOCTU MBILIUICHHUS,
MHTEpECa K U3YUEHUIO0 MAaTEMATHKU;

dbopmupoBaHre (PYHKIIMOHATBHON MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHUS
pacrno3HaBaTh MPOSBICHUS MAaTEeMATUYECKUX MOHITUNA, OOBEKTOB M 3aKOHOMEPHOCTEH
B pCaJbHBIX >KM3HEHHBIX CUTYyallUsAX U MPU U3YUYCHUHU JIPYTUX YUEOHBIX MPEIMETOB,
NPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (opMmynupoBaTh HX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MAaTE€MaTUYECKHE MOJEIH, IPUMEHATh OCBOEHHBIN
MaTeMaTUYECKUl anmapaT [Jis pEHIeHUs NPaKTHKO-OPHUEHTUPOBAHHBIX  3ajady,
MHTEPIPETUPOBATHh U OLICHUBATH IMOJYyUYECHHBIE PE3YJIbTATHI.

OcHOBHBIE TUHUH CO/ICPKaHUS MTPOTPaMMBI 10 MaTeMaTHKe B 5—9 kimaccax: «Hucma
U BBIUMCIEHUS», «Anredpa» («AnreOpandeckue BBIPAKEHUS», «YpaBHEHUS U
HEpaBEHCTBA), «DyHKIMN», «I'eoMmetpus» («I'eomerprueckne GUrypsl U ©X CBOMCTBaY,
«3MepeHne TreoMEeTpUYECKUX BeIWYUH»), «BeposTHOCTb M cTaTHCTHKa». JlaHHbIE
JUHUM Pa3BUBAIOTCA MapajlielbHO, KaKJasih B COOTBETCTBUU C COOCTBEHHOM JIOTHKOIA,
OJIHaKO HE HE3aBUCUMO OJIHA OT JIPYToii, a B TECHOM KOHTaKT€ U B3aUMOJICHCTBUHU.

Copep:xaHue mporpaMMbl 0 MaTeMaTuKe, paclpeaenéHHOe 10 TogaM 00y4YeHus,
CTPYKTYPUPOBAHO TakUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUMUAILHBIM
BolpocaM  oOywaromuecss  oOpalllajuch  HEOJHOKPATHO, UYTOOBI  OBJIAJICHUE
MaTeMaTUYECKUMU TOHSITUSMH W HaBbIKAMHM OCYIIECTBISJIOCH IMOCIEAOBATEIBHO H
MOCTYNATENbHO, C COONIOACHUEM MPHUHIMIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHMS
BKJIIOYAJIMCh B OOIIYyI0 CHCTEMY MaTeMaTHYECKHX MpeACTaBICHUI 00ydaromuxcs,
paciupsis 1 yriayOssis e€, 00pa3ysi IpOYHbIe MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OO0 martemaTHKa sIBIsieTCd 00s3aTeIbHBIM yUeOHBIM
MpEeAMETOM Ha YpOBHE OCHOBHOIO o0miero oopasoBanus. B 5-9 knaccax maremaTtuka
TPaJULMOHHO N3YYaETCs B paMKaXx CIEAYIOLUX Y4eOHBIX KypcOB: B 5—6 Kilaccax — Kypca
«Marematukay, B /-9 kinaccax — KypcoB «AnreOpay (BKIrOYas JJIEMEHTHI CTATUCTUKU U
Teopun BeposATHocTer) u «l'eomerpus». IIporpammoit 1Mo MaremMaTHUKE BBOJUTCS
CaMOCTOSATENbHbIN YueOHbINH Kypc «BepOSATHOCTh M CTATUCTHKAY.

OO61iee 4KCIIO 4acOB, PEKOMEHJOBAHHBIX JJI WM3y4YeHHs MaTeMaThku (06a30BbIH
YpPOBEHb) Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBanus, — 952 wyaca: B 5 Kjacce —
170 gacoB (5 yacoB B Hezeno), B 6 kinacce — 170 wacos (5 wacoB B Heser0), B 7 Kjlacce —
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204 gaca (6 yacoB B Hefien0), B 8 kiacce — 204 gaca (6 4acoB B HelelN0), B 9 kiacce —
204 yaca (6 yacoB B HE/ICIIO).

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOT'PAMMBI
11O MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

W3y4yeHne mMareMaTHKd Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs HAMPABICHO
Ha JIOCTH)KCHHE OOYYaIOMMMHUCS JMYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX
00pa3oBaTEIbHBIX PE3YJIbTATOB OCBOEHUS YUYEOHOTO MIpeAMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pPe3yJbTATBhl  OCBOCHUS  MPOTpaMMbl MO  MaTeMaTHKE
XapaKTEPHU3YOTCS:

1) maTpuoTHYeCKOe BOCIIUTAHHE:

MPOSBIICHUEM HMHTEpEca K IPOLLIOMY M HACTOSIIEMY POCCHUMCKOM MaTeMAaTHKH,
LIECHHOCTHBIM OTHOIICHUEM K JTOCTHXKEHUSM POCCUHUCKHUX MAaT€MaTUKOB U POCCUUCKOU
MaTE€MaTUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX HOCTHXKEHHUM B JIPYTMX HayKax M
MIPUKIIAJIHBIX chepax;

2) rpa:KIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00s13aHHOCTEHN I'paXkIaHWHA U pealn3aliy €ro Mpas,
MPEACTABICHHEM O MAaTeMaTHYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS pPa3IMYHBIX
CTPYKTYP, SIBJICHU, IPOLEAYpP IPaKIaHCKOro 00111ecTBa (Harpumep, BbIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO 3TUYECKHX MpOoOJieM, CBSI3aHHBIX C NPAKTUYECKUM
IIPUMEHEHUEM JIOCTHKEHMM HAyKH, OCO3HAHMEM Ba)XHOCTH MOPAJIbHO-3THYECKUX
IIPUHLIUIIOB B JEATEIBHOCTH YYEHOTO;

3) Tpya10BO€ BOCTIUTAHHE:

YCTAaHOBKOM Ha aKTMBHOE Yy4yaCcTH€ B pPEIICHWH NPaKTHUYECKUX 3adad
MaTEeMaTHUeCKONH  HANpaBIEHHOCTH, OCO3HAHMEM BAXXHOCTH  MaTEMaTUYECKOTO
oOpa3oBaHMsI Ha MPOTSKEHUU BCEM JKU3HU [JIs YCHEIIHOM MNpoQecCHOHATLHON
JESTeIbHOCTY W pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAaHHBIM BBIOOpPOM U
MOCTPOCHUEM WHIUBUAYAJIbHOW TPAeKTOPUU OOpa30BaHUS U KU3HEHHBIX IUIAHOB
C Y4ETOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOLMOHAIBHOMY M JCTETHYECKOMY  BOCIIPHSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a1ad, pEIICHWH, pPaCCYKICHHH, YMEHHIO BHUJIEThH
MaTeMaTHYeCKHEe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHMS
OpPHEHTAIMEH B IEATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAy4YHBIX IIPEACTABICHHM
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs 4YeJIOBeKa, MPHPOALI M OOIIECTBa,
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IIOHUMaHUEM MaTEMaTHYE€CKOM HAaYKH KaK c@epm YeJI0BEUECKOM JACATCIBHOCTH, DTAIIOB
eé pasBUTHA KW 3HAYUMOCTHU I PasBUTUA HHUBUIIKM3AllMHA, OBJIAACHUCM A3BIKOM
MaTEeMaTUKU W  MaTEMaTH4YE€CKOM KYJILTypOfI KakK CpCACTBOM IIO3HAHUA MHPA,
OBJIaACHHUCM HpOCTGﬁH.IPIMH HaBbIKaMH HCCHGHOB&TGHBCKOﬁ ACATCIbHOCTH,

6) pusmyeckoe BocnuTaHue, (opMupoBaHHEe  KYJIbTYPbl  310POBbS W
IMOIMOHAIBHOTO 0J1ArONOJTyYHs:

TOTOBHOCTBIO IPUMEHSATh MATEMaTUUYECKUE 3HAHUSL B MHTEPECAX CBOETO 370POBbS,
BEJICHUS 3/I0pOBOro 00pa3a KW3HM (30POBOE INMUTaHUE, COATTAHCUPOBAHHBIM PEXUM
3aHATHH U OTAbIXA, peryJisipHast u3nvecKasi akTUBHOCTH), CHOOPMHUPOBAHHOCTBIO HABbIKA
pediekcun, MpU3HAHHEM CBOETO IMpaBa Ha OMMOKY M TAaKOrO >K€ MpaBa JAPYroro
YeJIOBEKa;

7) IKOJIOTHYECKO€e BOCIIUTAHME:

OpUEHTallMed Ha TPUMEHEHHWE MATeMaTHYeCKUX 3HAaHUM I pelieHus 3ajad
B 00J1aCTH COXPaHHOCTU OKPY’KAIOIIEH Cpebl, IJIAaHUPOBAHUS MOCTYIIKOB M OIICHKU UX
BO3MOXXHBIX TIOCHEACTBUMA JJIi OKpY’KaloUell cpenbl, OCO3HAHHUEM TIJI00AIBHOTO
XapakTepa 9KOJOTHYECKHUX MPOOIeM U IMyTeil UX pPelIeHus;

8) apanTanusa K N3MEHAIOIMMCS YCJIOBHAM CONMAIBHOI M MPUPOTHOI Cpebl:

TOTOBHOCTBIO K JCUCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, MOBBIIIEHUIO YPOBHSA
CBOEM KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYI IEATEIbHOCTb, B TOM YHCIIE YMEHHUE
YUUTHCA y APYTUX JIOJICH, MPUOOpeTaTh B COBMECTHOM NIESITEIIbHOCTH HOBBIC 3HAHMS,
HaBBIKM U KOMIIETEHIIUU U3 OMbITA IPYTUX;

HEO0OXOIUMOCTHIO B (POPMHUPOBAHUU HOBBIX 3HAHUI, B TOM 4YuCie (OPMYITUPOBATH
WJIeU, TIOHSITHUS, TUTIOTE3bl 00 O0OBEKTaX U SBJICHUSAX, B TOM YHCJIE paHEe HE U3BECTHBIX,
OCO3HaBaTh NePUIMTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TIIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS
U JAecTBUs, (OPMYIUPOBATH U OIIEHUBATH PUCKU U TIOCJIENICTBUS, (POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbTarte ocBOSHUS IPOrpaMMBbI TT0 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpaszoBaHus y oOydaroierocsi OyayT copMUpOBaHbl METanmpeaMETHBIE Pe3yJIbTaThl,
XapaKTEpU3YyIOIIHECs OBJIAJCHHEM YHUBEPCAIBHBIMU TO3HABATEIHHBIMU JCHCTBUSMH,
YHUBEpPCAIbHBIMH  KOMMYHHUKATUBHBIMH  JICHCTBUSMHM W YHHBEPCAJIbHBIMHU
PETYISTUBHBIMU JICHCTBUSMU.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUS
ba3oBble JJoruueckue JAelicTBUA:

BBIABJISATH W XapaKTEPU30BaTh CYLIECTBCHHBIE MPHU3HAKA MATEMATUYECKUX
00BEKTOB, TMOHSATUM, OTHOIIEHUUA MEXIYy MOHATUSIMHU, (GOPMYJIUPOBATH OINpEaeTICHUS
MOHSTUHN, YCTAHABIMBATH CYIIECTBEHHBIM NPHU3HAK KJIacCU(PUKAIIUA, OCHOBAHMUS
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11 0000ILEHUS M CPAaBHEHUS, KPUTEPUH IPOBOJUMOTO aHAJIN3a,;

BOCIIPUHUMATH, ()OPMYIHPOBATh U MPEOOPA30BHIBATH CYXKICHUS: YTBEPIUTEIbHBIC
U OTpULIATENIbHbIC, €IMHUYHbIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIISITh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U HPOTHBOPEUHUS B
¢dakTax, JaHHBIX, HAOIIOJCHUSIX U YTBEPKACHUAX, MIPeIaraTb KPUTSPUH TSI BBISBICHHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JieNIaTh BBIBOJIBI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U MHIYKTHBHBIX
YMO3AKJIIOUEHUH, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

pa3buparh  J0Ka3aTeNbCTBA MAaTEMaTHMYECKHUX  YTBEpXKIEHUH  (IpsMble U
OT MPOTUBHOIO), TPOBOAUTH CAMOCTOATEIBHO  HECJOXKHBIE  JI0KAa3aTeIbCTBA
MaTeMaTHUYeCKUX (AKTOB, BBICTPAWBATH APryMEHTALMIO, IPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMPATH CIIOCOO pelIeHHs] yueOHOM 3a/auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus1, BbIOMpaTh Hanbojee MOAXOIAIINM ¢ yUETOM CaMOCTOSITENIBHO BbIIEJIEHHBIX
KPUTEPHEB).

Ba3oBble ncciienoBare/ibCKue IeCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEJOBATEIbCKUN WHCTPYMEHT TO3HAHUS,
(bopMyIUPOBaTh BOMIPOCH!, (PUKCHUPYIOIIKE MTPOTHBOPEUHE, ITPOOIEMY, CAMOCTOATEIHLHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, (OPMHUPOBATH THIOTE3Yy, apTyMEHTHUPOBATh CBOIO
MO3UIINI0, MHCHHE,

MIPOBOJIUTH 1O CAMOCTOSTEIHLHO COCTABICHHOMY TIJIaHY HECJIOXKHBIM AKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAaHUE TI0 YCTAHOBIICHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO0 O0ObEKTa,
3aBUCUMOCTEN 00BEKTOB MEKIY COOOMH;

CaMOCTOSTENbHO (OPMYJIHPOBAaTh OOOOIIEHUS ¥ BBIBOJBI IO pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOEHUS, UCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTh MOTYYEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BbIJABUTATH
MIPEANOJIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undpopmanmeii:

BBISIBISITH ~ HEJIOCTATOYHOCTb M HM30BITOYHOCTh ~ MH(POpPMALUU,  JaHHBIX,
HEO0OXOAMMBIX JJIsl PEIICHUS 3a]a4H;

BbIOMpaTh,  AHAIM3UPOBATh,  CHCTEMATU3UPOBaTh M  MHTEPIPETHPOBATH
MH(}OpMaIUIO Pa3TUYHBIX BUIOB U (POPM MPENCTABICHHUS,

BbIOMpaTh GopMy mpeacTaBieHuss MHGOPMALMK U WILTIOCTPUPOBATH pEIIaeMble
3a/layu CXeMaMu, uarpaMmmamMu, HTHOU rpa@ukoi 1 MX KOMOMHALUSIMU;

OLICHUBATh HAJEXKHOCTh MH(GOPMALIMK IO KPUTEPHUSIM, MPEIIOKEHHBIM yUUTEIEM
Wi c(hopMyITMPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBHﬂ:
BOCIIPUHUMATL H q)OpMYJII/IPOBaTB CYXKIACHUSA B COOTBCTCTBHU C YCIIOBUAMH U
oesiMu 06IHCHI/I$I, ACHO, TOYHO, I'PaMOTHO BBIPpAKAaTb CBOKO TOYKY 3PCHUA B YCTHBIX
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Y IMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 X0y PELICHMS 3aa4l, KOMMEHTHPOBATh
ITOJTyYEHHBI PE3YJIbTAT;

B XOJe OOCYXJIeHHs 3a/laBaTh BOIPOCHl MO CYIIECTBY OOCYXKIAa€MON TEMBl,
poOJIEMBI, PEIIAeMON 3a/layy, BBICKA3bIBaTh MJEH, HALICJICHHBIE HA MOUCK pElIeHUS,
COMOCTAaBIISATh CBOM CYXICHUS C CYXACHUSAMHU JPYTUX YYaCTHUKOB JHaiora,
oOHapyXHBaTh pa3IMUMe U CXOJICTBO MO3ULIMH, B KOPPEKTHOU dopMme GhopMyTupoBaTh
pa3HOIJIacusl, CBOU BO3PAKEHUS;

MPEACTABIATh PE3YyJbTaThl PEIICHUA 3a7auyd, SKCIEPUMEHTa, HCCIEIOBaHUS,
MPOEKTa, CaMOCTOATEIbHO BBHIOMPATh (oOpMaT BBICTYIUICHUS C YYETOM 3ajad
IpEe3eHTAllMU U OCOOEHHOCTEN ayAUTOPHUY;

MTOHUMATh U UCIIOJIb30BATh NPEUMYLIECTBA KOMAHIHOW U MHAUBUAYAJIbHON padOThI
IpU pelIeHUN Y4EeOHBIX MAaTEMAaTUYECKUX 3a/1aY;

MPUHUMATh 1I€JIb COBMECTHOW JIESATEbHOCTH, IUIAHUPOBATH OpraHU3alUIo
COBMECTHOI paboThl, paclpenesTh BUIbl padboT, J0roBapuBaThCs, 00CYKIaTh MPOIECC
U pe3yabTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYMNIOBBIX (opMmax paboTbl (0OCykIeHHs, OOMEH MHEHUSIMHU,
MO3TOBBIE IITYPMBI U IPYTHE), BHIMOJIHATH CBOIO YaCTh padOThI U KOOPAMHUPOBATH CBOU
AEUCTBUS C APYTMMHU YI€HAMHU KOMAaH[Ibl, OEHUBATh KAYE€CTBO CBOETO BKJIa/Ja B OOLIMIA
MPOJYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM YHYACTHUKAMH B3aUMOICHCTBHUS.

PeryjsiTuBHble YHUBepPCAJIbHbIE Y4eOHbIe JIeHCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBIIATH IUIAH, alilTOPUTM DPEIICHUS 3aJadu (WM €ro 4acTh),
BBHIOMpPATh CMOCOO pEIIeHUs C Y4YETOM UMEIOIMIUXCS PECYypCcoB U  COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBaTh W KOPPEKTHUPOBATH BAPHUAHTHI PEIICHUN ¢ y4ETOM
HOBOI MH(pOpPMALIUH.

CaMOKOHTPOJIBb:

BJIAJETh CIOCOOAMHU CaMOINpPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3ysbTara
pelIeHus: MaTeMaTUYeCKOM 3aauH;

NpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPH PEIICHUH 33]auH,
BHOCHUTb KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, HAWIECHHBIX
OIIKOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTH IOCTABIECHHON WEIU H
YCIIOBUSIM, OOBSICHATh NPUYMHBI JOCTHXKEHHSI WM HEJIOCTHKEHHUS II€JIU, HaXOIUTh
OIIKOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIe pe3yNbTaThl OCBOCHMS MPOTpaMMbl MO MAaTEMaTHKE IMPEICTaBICHbI
0 rojiaM o0y4eHHs B CIEAYIOMIMX pa3ziesiax MporpaMMbl B paMKaX OTJEIbHBIX yU4eOHBIX
KYpCOB: B 5—0 Kkjaccax — Kypca «Maremarukay, B /-9 kiaccax — KypcoB «Airedpay,
«I'eomerpust», «BEpOSITHOCTD U CTATUCTUKAY.



PABOYAS TPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KJIACCAX

HOACHUTEJIBHASA 3AIIMCKA

[IpuopureTHbIMU TENIMU OOy4YeHHsI MaTeMmMaTHKe B 5—6 Kiaccax SBISIOTCS:

MpoAOKeHHEe (HOPMHUPOBAHHUS OCHOBHBIX MAaTEMaTHUYECKUX MOHSITUN (YHCIIO,
BEJIMYMHA, TeoMeTpuueckas ¢urypa), oOecleurBaIoOlUX IPEEeMCTBEHHOCTh U
MEPCIIEKTUBHOCTh MAaTEMAaTHYECKOTO 00Pa30BaHUsI 00YyUarOIINXCS;

pa3BUTHME MHTEJUICEKTYAIbHBIX W TBOPYECKUX CIOCOOHOCTEH 0O0ydJarommxcs,
MO3HABATENILHON aKTUBHOCTH, HUCCIIEIOBATEIbCKUX YMEHUH, MHTEpeca K H3y4YEHHUIO
MaTEeMaTHKHU;

NOJIBeICHHE OOy4YalomMXCsd Ha JOCTYIIHOM [UIsi HUX YPOBHE K OCO3HAHHUIO
B3aUMOCBSI3M MaTEMaTUKU U OKPY’KaIOIIETO MUPA;

(dopmupoBaHue (DYHKIIMOHAIBHOM MaTEMaTUYECKOM TI'PaMOTHOCTH: YMEHHS
pacno3HaBaThb MaTEMaTUYECKUE OOBEKTHI B pEAJbHBIX JKU3HEHHBIX CUTYyalUsX,
IIPUMEHATh OCBOCHHBIE YMEHHS [UISl PELICHHs IPAKTHUKO-OPUEHTUPOBAHHBIX 3a]ad4,
MHTEPIPETUPOBATh MOJYYEHHBIE pe3yJbTaThl W OLEHUBATh WX HAa COOTBETCTBUE
IIPAKTUYECKON CUTYaLlUH.

OcCHOBHBIE JIMHHM COJEpKaHUsA Kypca MareMaTuku B S5—6 Kiaccax —
apudmeTrnyeckas M TreOMETpUUEcKas, KOTOpbIE Pa3BHBAIOTCS MApaJUICNbHO, KaKJaas
B COOTBETCTBUHU C COOCTBEHHOM JIOTMKOW, OAHAKO, HE HE3aBUCUMO OJIHA OT APYIOW,
a B TECHOM KOHTAKTE€ M B3auMOJACUCTBUHU. Takke B Kypce MATEeMaTUKU MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU ajareOpbl U OMUCATENbHONU CTATUCTUKH.

N3ydyeHne apupMeTHUEeCKOro Marepuala HayMHAeTCd CO CHUCTEMaTH3aluud |
pa3BUTHUS 3HAHUM O HATYPAJIbHBIX YHMCIIAX, TOJyUYEHHBIX HA YPOBHE HA4aJbHOTO OOIEro
oOpazoBanusi. Ilpu 3TOM COBEpIIEHCTBOBAaHUE BBIYUCIUTEIBHONM TEXHUKU U
(dbopMUpOBaHHE  HOBBIX  TEOPETUYECKMX  3HAHMM  COYETaeTcss C  pa3BUTUEM
BBIYUCIIUTENIbHOM KYJIBTYpbl, B YaCTHOCTH C OOydY€HHEeM MpocTeHmuM mnpuémam
NPUKUAKA W OLEHKH pE3yJIbTaTOB BbIUMCICHHNA. M3yueHue HaTypaidbHBIX YHCEN
npoaoKaeTcs B 6 Kiacce 3HaKOMCTBOM € HauaJbHBIMU MOHSATUSMU TEOPUH JEIIUMOCTH.

Hauano u3ydeHusi 0ObIKHOBEHHBIX U IECITUUHBIX ApoOel OTHECEHO K 5 Kiaccy. ITo
NEepBBIN ATal B OCBOCHUHU ApOo0Oeil, Koraa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU UAESIMH,
NOHATUSIMU TeMBI. [Ipr 3TOM paccMoTpeHrne 0OBIKHOBEHHBIX APOOEH B MOJTHOM 00BEME
MPEANIECTBYET U3YYCHHUIO JECATUYHBIX APOOEH, UTO 11€JIeCO00pa3HO C TOYKU 3PECHUS

JIOTUKM M3JI0KEHHSI YHCIIOBOM JIMHMM, KOTJa INpaBujia ACUCTBUH C JECATUYHBIMU
IpOoO0sSIMU MOXHO OOOCHOBATH YK€ M3BECTHBIMU QJITOPUTMAMM BBIMOJHEHUS JIEUCTBUM
C OOBIKHOBEHHBIMH JpOOSMU. 3HAKOMCTBO C JECATUYHBIMH JAPOOSIMU PACITUPUT
BO3MOXHOCTH JJIi NMOHUMaHHUs OOYy4YaloIUMHCS TPUKIAJHOTO NMPUMEHEHUS HOBOU
3alUCU NPH HM3YYEHHH JPYTUX NPEIMETOB M MPU IMPAKTHUYECKOM HCIOJIb30BAHUM.
K 6 xmaccy oTHecéH BTOpOM »JTalm B M3YYEHMHM JApoOeil, TIae MNPOUCXOAUT
COBEPILIEHCTBOBAHKNE HABBIKOB CPABHEHMS M MMPE0Opa3oBaHus ApoOeil, 0CBOEHUE HOBBIX
BBIYHCIIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHHUKU BBIYHUCIECHUW, B TOM YHUCIIE
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3HaYEHU BBIPAKEHUM, COAEpKAIMX K OOBIKHOBEHHBIE, M JIECATUYHBIE APOOH,
YCTAHOBJIEHHUE CBSI3€M MEXKIy HUMHU, pAaCCMOTPEHUE MPUEMOB PEIICHUs 3a]]a4 Ha APOOH.
B Hagase 6 kiiacca MpOMCXOAUT 3HAKOMCTBO C MOHSITHEM TMPOIICHTA.

OCOOEHHOCTBIO N3YUEHUS MOJIOKUTEIIBHBIX U OTPULIATENILHBIX YHCE SIBIISIETCS TO, UTO
OHHU TaKXe MOTYT pacCMaTpUBAaThCA B HECKOJILKO 3TarnoB. B 6 ki1acce B Hauane u3ydeHus
TeMbl «Ilo0XKuTeNbHbBIE U OTpULIATEIbHBIC YUCHIa» BbIAeIsaeTcs noarema «Llenbie uncnay,
B paMKax KOTOpOHl 3HAaKOMCTBO C OTPULIATEIBHBIMU YHCIAMU U JCHCTBUSMHU
C TOJIO’KUTENIFHBIMU ¥ OTPHLIATEIIHBIMU YMCIIAMH TPOUCXOIUT Ha OCHOBE COJIEPKATEIHOTO
M0JIX0/1a. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMUTbH 00YYAIOIINXCS TPAKTUYECKH
CO BCEMH OCHOBHBIMH TMOHSITHSIMH TEMBI, B TOM YHCJE€ U C TMpaBUJIaMH 3HAKOB
NP BBIIOJHEHUH apUPMETHUECKUX JACUCTBUINA. 3yueHre parioHaTbHBIX YHCEN Ha 9TOM He
3aKOHUYHUTCS, @ OyJET MPOJOIKEHO B Kypce anreOpsI / Kiacca.

[Ipu oOyueHUM pelIeHUI0 TEKCTOBBIX 3aJad B 5—6 KiaccaXx HCIONb3YIOTCS
apudmernyeckue npuémsl perneHus. [Ipu oTpaboTke BEIYUCIUTENHFHBIX HABBIKOB B 5—6
KJIaccaxX pacCMaTPUBAIOTCS TEKCTOBBIC 337aUM CICAYIONINX BUOB: 3a/1a4H HA TBUKCHHE,
Ha YacCTH, HAa IOKYTIKH, Ha pabOTy U IPOU3BOJUTEIBHOCTb, HA MPOLIEHTHI, HA OTHOIICHHUS
u nponopuuu. OOyuaromuecss 3HAKOMSTCS ¢ MpUEMaMH PEIIeHUs 3a/1ad mnepedopom
BO3MOXKHBIX BapUaHTOB, y4arcs paboTaTh ¢ MHGopMalueil, npeacTaBlIeHHON B (popMme
TaOJUIl WU JUArPaMM.

B nporpamme yueOHoro kypca «Maremartuka» NpeayCMOTPEHO (HOpMHUpPOBaHHE
MPOTEACBTHUECKUX alreOpandeckux MpeCcTaBlIeHUNd. bykBa Kak CHMBOJ HEKOTOPOTO
Yrpclia B 3aBUCUMOCTH OT MaTeMAaTUYECKOTO KOHTEKCTa BBOAMTCA IOCTETICHHO.
bykBeHHass CHMBOJMKA IIHPOKO HCHOJB3YETCS MPEXKAE BCEro JUIsl 3alMCH OOLIuX
YTBEPKACHHUM U TPEIOKEHHH, (POPMYJT, B YaCTHOCTH JIJIsl BBIYUCIICHUSI TEOMETPUIECKIX
BEJIMYMH, B KAYECTBE «3aMECTUTEISD) YUCIIA.

B nporpamme ydeObHoro kypca «Maremartuka» TpeACTaBlIeHA HArJsAHAS
reoMeTpusi, HampaBieHHas Ha pa3BUTHE OOPAa3HOTO MBILUIEHUS, HMPOCTPAHCTBEHHOTO
BOOOpaxeHus, N300pa3uTEIbHBIX YMEHUN. DTO BaXKHBIM 3Tall B U3YyYEHUU T€OMETPUH,
KOTOPBI  OCYIIECTBISIETCS] HA  HArMISJHO-TIPAKTHYECKOM  YpOBHE,  OMHPAETCs
Ha HarsIHO-O0pa3HOe MbllUIeHHe oOyvaroumuxcs. bonblias ponb  OTBOJIUTCS
MPAKTUYECKON JEeSATeNbHOCTH, OMBITY, SKCIIEPUMEHTY, MoAenupoBannto. OOyJaromuecs
3HAaKOMATCA C T€OMETPUYECKUMHU (UTypaMu Ha IJIOCKOCTH UM B MPOCTPAHCTBE, C UX
npocTelmuMy  KOH(UTYparusiMu, ydaTcsl W300pakaTb HMX Ha HEJIMHOBAHHOW W
KJIeT4yaToi Oymare, pacCMaTpuBaIOT MX MPOCTEHIIMe cBocTBa. B mporecce nzydeHus
HATJISITHOW T€OMETPUM 3HAHUS, MOTYYCHHBIE O0O0YYaroNIMMUCS Ha YPOBHE HAYAIHLHOTO
o01ero 00pa3oBaHmsl, CHCTEMATU3UPYIOTCSI 1 PACIITUPSIFOTCS.

CornacHo yueOHOMY IUTaHy B 5—6 Kilaccax U3y4aeTcss HHTETPUPOBAHHBIN IpeMeT
«MaremaTuka», KOTOPBIA BKJIIOYAeT apu(PMETUYECKUH Marepual H HaTJIsSIHYIO
TE€OMETPHIO, a TAK)KE MPOMEACBTHUECKUE CBEACHHUS W3 aNreOpbl, DIIEMEHTHI JIOTHKH U
Hayasia ONMCaTEeIbHON CTAaTUCTUKU.

OO111ee yKco 4acoB, peKOMEHA0OBAHHBIX ISl U3y4eHUsl MaTeMaThku, — 340 gacos:
B 5 kimacce — 170 wacos (5 vacos B Hezieno), B 6 kitacce — 170 gacos (5 yacoB B Hezeio).



COIEPKAHUE OBYYEHMUSA
S KUIACC

HartypajbHble 4uc/Ia ¥ HYJIb

Hartypanenoe wuymcno. Psn Hartypansabix uymcen. Yucno 0. W3o0Opaxenwue
HaTypaJIbHbIX YUCEN TOYKAMH Ha KOOPJIMHATHOM (YUCIIOBOM) MPSMOIA.

[lo3unmonHas cucremMa cyucieHusA. PumMckas Hymepauus Kak IpUMED
HETO3UI[MOHHOM CUCTEMBI CUUCIIEHUA. [[ecaTHUHas cCucTeMa CUUCIICHHUS.

CpaBHEHHE HATypaJbHBIX YHCEN, CPAaBHEHHE HATYyPAJIbHBIX YHCEI C HYJEM.
Crnioco6bl cpaBHeHUsI. OKpyTIIEHUE HATYPaIbHBIX YHCEIL.

CroxeHne HaTypallbHbIX YUCEJ, CBOMCTBO HYJIA IPH CJIOKEHUU. BplunTaHue Kak
JefcTBrEe, 0O0OpaTHOE CJIOKEHHUIO. Y MHOXKEHUE HATypajbHBIX YHCEN, CBOMCTBA HYIA U
€UHULIBI TIpU yMHOXeHUHU. JleneHue Kak JelcTBUE, OOpaTHOE YMHOXKEHUIO.
KomnoneHTs! nelicTBui, CBA3b MeX1y HUMU. [IpoBepka pesyiapTaTta apudMeTH4ecKOoro
nevicteusl. IlepeMecTuTeNbHOE M COYETATEIBHOE CBOWCTBA (3aKOHBI) CJIOXKECHUS U
YMHOXEHHUSI, paCIpeesIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUS.

Hcnonbs3oBanne OykB 111 00O3HAUYEHHsS] HEU3BECTHOTO KOMIIOHEHTA W 3allUCHU
CBOMCTB apu(METUUYECKUX JACHUCTBUM.

JlenuTenu U KpaTHbIE YKCIIA, Pa3JIOKEHUE Ha MHOXUTENU. IIpocTeie U cocTaBHBIE
yucina. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

Crenenb ¢ HaTypaldbHBIM MOKa3aTEJIEM. 3allMCh YKCIIA B BUAE CYyMMBbI pa3psaIHbIX
CJIaracMbIX.

UucnoBoe BbIpakeHHE. BpIUKCIIEHNE 3HAYEHWH YMCIIOBBIX BBIPAXKEHUM, MOPSAOK
BBINIOJIHEHNS JNEUCTBUU. lICmob30BaHME IIPU BBIYMCIICHUAX IEPEMECTUTEIBHOTO U
COUYETATEILHOIrO CBOMCTB (3aKOHOB) CJIOKEHUSI M YMHOXEHUS, PACHpeeIUTEIbHOIO
CBOWCTBA YMHOKECHHUSI.

poou
IIpencraBienne o ApoOU Kak crocoOe 3armucHu 9acTh BeMUUHBL. OOBIKHOBEHHBIS

npo6u. [lpaBunbHble W HempaBuibHBIE ApoOH. CwmeraHHas IpoOb, Mpe/CTaBICHUE
CMEUIaHHOW ApoOH B BUJE HEMPaBUIBHOM APOOM W BBIJAEICHHE LEIOW YacTU 4Yucia
U3 HempaBWwIbHOU npoOu. M3o0pakeHue apoOeil TOUYkamMu Ha YHUCIOBOW MPSMOM.
OcHoBHOe cBoiicTBO ApoOu. Cokpamienue apooOei. I[lpuBenenue ApoOU K HOBOMY
3HameHaTeno. CpaBHEHUE APOOEil.

CnoxxeHrie W BBIYMTAHHE JpoOed. YMHOXKEHWE M JieJieHue npoOeid, B3amMHO-
obpatHble qpodu. HaxoxaeHne 4acTy 1eI0T0 U IEJI0TO 0 €ro YacTH.

Hecstuunas 3amuch gpoOeit. IlpencraBieHue aecsaTUYHOM JpoOW B BHIE
0oObIKHOBeHHOU. M300pakeHne NECATUYHBIX IpoO0ed TOYKaMH Ha YUCIOBOU MPSIMOM.
CpaBHEHHE JECATUYHBIX APOOCH.

Apudmernueckue NEUCTBUS C ACCITUYHBIMU Ap0o0siMU. OKpyTIIeHUE MECATUYHBIX
po0ei.



PenreHnune TeKCTOBBIX 33124

Pemenne TEKCTOBBIX 3a7a4 apu(pMETHUECKUM CIOCOOOM. PereHue mormyeckmx
3aja4. Pemienue 3amau mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Mcmosb3oBaHue
P PEIICHUH 3aJ1a4 TaOIUI] U CXEM.

Pemenue 3ama4, cogepxaimnx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUYUHBI: CKOPOCTb,
BpeMsl, PacCTOSHHE, II€HA, KOJIMYECTBO, CTOMMOCTh. EIMHUIIBI M3MEPEHHS: MacCChl,
00bEMa, 1IEHBI, PACCTOSIHUS, BpEMEHHU, CKOPOCTH. CBSA3b MEXAY €AUHUILIAMH U3MEPEHUS
Ka)KI0M BEJIMYUHBI.

Pemienrie 0CHOBHBIX 3aj1a4 Ha APOOU.

[Ipencrapienue TaHHBIX B BUAE TAOIUII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsanele npencraBieHus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3O0K,
JIyd, yTOJI, JOMaHasi, MHOTOYTOJIbHUK, OKPYXKHOCTb, KpYyr. Yrou. [IpsaMoi, ocTpeli, Tynoi
Y Pa3BEPHYTHIN YIJIBL.

JInuHa OTpe3Ka, METPUYECKME €IWHULIBl JUIMHBL. J[JIMHA JIOMaHOW, NEPUMETP
MHOT'OYTOJIbHUKA. MI3MepeHne 1 mOCTpOECHHE YIJIOB C HOMOIIBIO TPAHCIIOPTHPA.

Harnsnuele mnpencraBiaeHuss o @urypax Ha IJIOCKOCTH: MHOTOYTOJBHUK,
MPSMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3obOpaxkenne ¢uryp, B TOM uucie Ha kierdato Oymare. Iloctpoenue
KOH(UTrypaiuii u3 yacteu mpsiMmoil, OKpy»KHOCTH Ha HEJIMHOBAHHOM U KJieT4aTol Oymare.
Hcnonb30BaHre CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBAIpaTa.

[Tmomane IPSIMOYTOJIbHUKA u MHOT'OYTOJIbHUKOB, COCTaBJICHHBIX
U3 MPSAMOYTOJIBHUKOB, B TOM 4Hclie (Guryp, m300pak€HHBIX Ha KJeT4yaTtod Oymare.
Enuaunier nsmepenus mionaau.

Harnsimuele mpeacTaBieHUsT O MPOCTPAHCTBEHHBIX (Urypax: MPsSMOYTOJIbHBIN
napajuienenumnesa, Kyo, MHOrorpanHuku. M3o0paxenue mpocTeHImx MHOTOTPAHHUKOB.
Pa3eépTku kyOa u napamienenuneaa. Cozganue Mojesieii MHOTOrpaHHUKOB (U3 Oymard,
MIPOBOJIOKH, TUIACTUJIMHA U APYTUX MaTEPUATIOB).

O0BEM PAMOYTOJIBHOTO Napajuiesenumnena, Kyoa. Enuanib usmepeHus: oobEma.

6 KJIACC

HartypajbHble yncia

Apudmernueckre AEUCTBUS C MHOTO3HAYHBIMU HATYPAIbHBIMH YHCIIAMHU.
UYucrioBble BhIpaKEHUSA, MOPSIIOK JIEWCTBHM, UCMOIb30BaHNE CKOOOK. Mcmonp3oBaHue
MPA BBIYUCICHUSX TEPEMECTUTEIBHOTO U COYETATEIIbHOTO CBOWCTB CJIOKEHUA U
YMHOXEHHUSI, PacCIpeeIUTEIILHOTO CBOMCTBA YMHOKEHUs. OKpYyrieHHe HaTypallbHbIX
quced.

JlenuTenu ¥ KpaTHbIE YKciia, HAMOOIBIIUN OOIIHM IeTUTeNb U HauMEHbIIee ol1iee
KpaTHoe. JleTuMoCTh CyMMBI U pou3BeAeHUs. JleneHrne ¢ 0CTaTKOM.

J{poou
10



OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOWCTBO JpOOH, COKpalieHue ApoOeil.
CpaBHeHHME M ynopsao4yvBaHuEe JpoOeil. PerieHue 3amay Ha HAXOXKICHHUE YacTH
OT LEJOr0 W WeNoro mo ero vactu. JI[poOHOe YMCIO KaK pe3yibTaT JeNCHUS.
[IpencraBienne AecATUYHOM JIpoOU B BHUJIE€ OOBIKHOBEHHON ApOOM U BO3MOXKHOCTH
npe/cTaBlieHuss OOBIKHOBEHHOM JIpoOu B BuUAE JecATUYHOU. JlecsaTuuHble ApodH u
METpUYECKass cucreMa Mep. ApudMEeTHUeCKHe JCHCTBUS W YHUCIOBBIC BBIPAKCHUS
C OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSMHU.

OtHotuenue. Jlenenue B JaHHOM OTHoIIeHMU. Macmira0, nponopuus. [Ipumenenue
IIPONIOPLIMM MPH PEILICHNUH 3a1a4.

[Tonsitue mpoueHTa. BpruncieHre NpoleHTa OT BEJIMYMHBI U BEIWYUHBI MO €€
MPOIEHTY. BbIpakeHHe NPOLEHTOB JACCATUYHBIMU JpoOsimu. Pemenue 3agau
Ha TPOLEHTHI. BripaxkeHue OTHOIIECHUS! BEJTUYHUH B MPOIEHTAX.

IHoJsi0:kuTENBHBIE M OTPUIIATEILHBIE YHCJIA

[TomoxurenbHple W oTpuuarenbHble yucna. llensie uyncma. Mopyne 4wucina,
reoMeTpudecKas HHTepIpeTamnus Moayis yrcia. M3o0pakeHune yuces Ha KOOPAMHATHOM
npsiMoii. UucnoBble mpoMexyTku. CpaBHEeHHE uuncell. ApudMeTHUYeCKUe ACHCTBHS
C TIOJIOXKUTEIbHBIMUA U OTPUIIATEIILHBIMUA YHCIIAMH.

[IpsiMmoyronibHasi cHUCTEMa KOOPJAMHAT Ha IUIOCKOCTH. KoopawHatbl TOYKH
Ha TUIOCKOCTH, abcicca U opauHata. [loctpoenue Touek U GUryp Ha KOOPAMHATHOM
IVIOCKOCTH.

BykBeHHbIe BbIpaKEHUS

[IpumeHeHne OyKB Ji 3allMCH MaT€MAaTUYECKHX BBIPAKEHUW U MPEIJIOKEHUU.
CpoiictBa apudmeTHuecKux JeHCTBUNA. byKBEHHBIE BBIPAKEHHS U  YHUCIIOBBIE
IIOJCTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXOXKICHUE HEU3BECTHOIO KOMIIOHEHTA.
@opMyinbl, GopMyIsbl MEpUMETpa M IUIOLIAAU MPAMOYTOJbHUKA, KBajpaTa, 00bEMa
napajuiesenumneaa u Kyoa.

Pemienne TekcToBBIX 32724

Pemrenne TekcTOBBIX 3ama4 apuMETHUSCKUM CIIOCOOOM. PelieHue JorMuecKux
3aj1a4. Pemenue 3a1ay nepebopoM BCeX BO3MOMKHBIX BAPUAHTOB.

Pemrenue 3agay, copepxaimx 3aBUCUMOCTH, CBI3bIBAIOIINX BEJIMYMHBI: CKOPOCTb,
BpeMsi, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOUTEILHOCTD, BpEMS, 00BEM
paboThl. EAMHUIIBI M3MEPEHUs: MacChl, CTOMMOCTH, PACCTOSIHUS, BPEMEHHU, CKOPOCTH.
CBsi3b MEXKy €AMHULIAMHA U3MEPEHUS KaXKJI0M BEJIIMUUHBI.

Pemrenue 3amay, CBS3aHHBIX C OTHOIICHUEM, IMPOMOPIUOHAIBHOCTHIO BEJIWYHH,
MPOIIEHTAMHU; PEIICHHE OCHOBHBIX 3a7a4 Ha IPOOU U MPOLICHTHI.

Omenka W TPUKUIKA, OKpyryieHwe pesynbrara. (CocraBieHne OyKBEHHBIX
BBIPAKEHUU T10 YCIOBUIO 3aa4U.

[IpencraBiienre JaHHBIX C TOMOIIBIO TaOmui, u auarpamMm. CronOuatbie
JarpaMMbl: YTEHHE U NTOCTpOEHKE. UTEHUE KPYTrOBbIX AUarpaMm.

Harasanas reomerpust
Harnsingaeie npencraBienus o (urypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
11



Jyd, YroJl, JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

B3anMHoOe pacrnonoxeHue IByX MPSMbBIX Ha IUIOCKOCTH, MapajulesIbHbIE MpSMBIE,
NEPHEeHIMKYJISIpHBIE MpsiMble. VI3MepeHne pacCTOsIHUIN: MEXKIY ABYMs TOUKaMH, OT TOUKU
710 IPSIMOM, IJTMHA MapIIpyTa Ha KBaJpaTHOU CETKeE.

MN3mepeHre H IIOCTPOEHUE YIJIOB C IIOMOIIBK TpaHCIOpPTHpa. Buuel
TPEYTOJIBHUKOB: OCTPOYTOJIbHBINA, MPSAMOYTOJIbHBIN, TYOYTOJIbHBIN, pABHOOEAPEHHBIN,
PaBHOCTOPOHHUU. YeThIPEXYTOJIbHUK, IPUMEPBI YETHIPEXYTOJIbHUKOB. [IpAMOYTOIBHUK,
KBaJpaT: HCIOJb30BAaHUE CBOMCTB CTOPOH, YIJIOB, JuaroHaneil. I3oOpaxenue
reOMEeTpUYECKUX (QUryp Ha HETWHOBAaHHOW Oymare ¢ HCIHOJIb30BAaHUEM ILIUPKYIIA,
JMHENKH, yroibHUKA, TpaHcnopTupa. [loctpoenus Ha kieryaTtoit Oymare.

[lepumerp MHoOroyronbHuka. IloHaTHe muiomaau (Urypel, €IUHHUIBI U3MEPEHUS
wiomwaau. [pubnmkénnoe usmepenue miomanyd Guryp, B TOM 4Mciie Ha KBaJpaTHON
cetke. [IpnbnmxénHoe n3MepeHue JIMHbBI OKPYKHOCTH, TIJIOIIAAN KPYTa.

CuMMmeTpHs: HEHTpallbHasA, OCEBasl U 36pKAJIbHAS] CAMMETPHH.

[TocTpoeHne cuMMETPUYHBIX QUTYD.

Harnsgaele npeacTraBneHus 0 IpOCTPaHCTBEHHBIX (pUrypax: napasuiesenumnen, Kyo,

MpU3Ma, upamuaa, KOHyc, UIMHJP, map U cpepa. M3o00paxeHne npocTpaHCTBEHHBIX
¢uryp. Ilpumepsl pa3zBEPTOK MHOTOTPaHHUKOB, IMIIMHAPA U KOHYca. Co31aHue Moenen
IIPOCTPAHCTBEHHBIX (UTYp (M3 OyMaru, mpoOBOJIOKH, IIACTUIIMHA U APYTUX MATEPUAIIOB).

[lonstue oOBEMa, eauHMLIBI H3MepeHus 00béMa. OOBEM NPSAMOYTOJBHOTO

napajuienenumnena, Kyoa.

HHPEAMETHBIE PE3YJIbTATBI

[IpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
o0pa3oBaTenbHON IporpaMMsl (5 kiacce)

Kon nposepsiemoro| [IpoBepsieMble peAMETHbIE Pe3yJIbTaThl OCBOCHUSI OCHOBHON 00pa3oBaTeIbHOM
pe3yJiprara IPOTrpaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHMsI
1 Uricna 1 BeIYMCIIEHUS
11 [loHMMaTh M MpaBWIBHO YNOTPEOJSATh TEPMUHBI, CBSI3aHHBIE C HATypaJbHBIMU
uriciaMu, OOBIKHOBEHHBIMH U JIECSITUUHBIMU JIPOOSIMU
12 CpaBHUBaTh M YNOPSI0YMBATh HAaTypaJbHbIE YUCIA, CPAaBHUBATh B MPOCTEUIINX
ci1y4asix OObIKHOBEHHbIE IpO0H, IECATUYHBIE 1POOU
COOTHOCUTH TOUKY Ha KOOPAMHATHOM (YMCIOBOM) MPSIMON C COOTBETCTBYIOIIUM €M
13 YICIIOM M M300pakaTh HaTypajbHbIE YUCIIa TOUKAMHU Ha KOOPAMHATHOM (YHCIIOBOM)
psMOI
14 BbImonHATE  apudMeTHdyeckue JIeHCTBUS C  HATypalbHBIMM  YHCIAMH, C
OOBIKHOBEHHBIMH IPOOSIMU B IPOCTEHININX CITydasix
1.5 BbINOIHATE NPOBEPKY, NPUKUAKY PE3YJIbTaTa BHIYMCICHUN
1.6 OKpyIJISITh HaTypaJbHbIE YHCIIA
2 PenieHne TEKCTOBBIX 3a7a4
21 Pemarh TekcTOBble 3a7aud  apu(METHUYECKMM CIHOCOOOM M €  TMOMOIIBIO
OpPraHU30BAaHHOTI0 KOHEYHOT0 1epedopa BceX BO3MOKHBIX BapHAHTOB
2.2 Pemarp 3amaun, cojepskalye 3aBUCHMOCTH, CBS3bIBAIOIINE BEIMUYUHBI: CKOPOCTH,

12



BpCMs, paCCTOAHUC, [ICHA, KOJINYCCTBO, CTOUMOCTD

lcrionb30BaTh KpaTKUE 3alUCH, CXEMbI, TaOJIUIBI, 0003HAYCHUS TPHU PEUICHHUH

2.3
3aja4y

24 [losib30BaTbCcsl OCHOBHBIMM EAMHHMIIAMU W3MEPEHHMsI: LEHBI, MacChl, PacCTOSHUS,
BpEMEHH, CKOPOCTH, BBIPAXKATh OJIHU €IMHUIIBI BEIMYMHBI Uepe3 APyrue
l3Brekath, aHaNIW3UpPOBAaTh, OLEHUBATH HH(OPMALIMIO, TPEICTABICHHYIO B

2.5 rabuuiie, Ha CTOJOUATON TuarpamMme, HHTEPIPETUPOBATh MPEACTaBICHHbIC JaHHbIC,
MCII0JIb30BATh JAHHbBIC MPU PEIICHUH 33124

3 Harnsgnas reomerpus

31 [losib30BaThCA FEOMETPUUECKUMHU MOHITUSIMH: TOYKA, MpsMasi, OTPE30K, JIyd, yrod,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KpYT

39 [IpyBOIUTE TpPUMEPBl OOBEKTOB OKPYXKAIOMIETO MHpPa, HUMEIOIMX (opMy)|

M3Yy4EHHBIX TEOMETPUIECKUX (puryp

licrionp30BaTh TEPMHHOJOTHIO, CBA3aHHYIO C YIJIAMHU: BEpLIMHA CTOPOHA; C
3.3 MHOTOYIOJIbHUKAMU: yroJl, BEpLIMHA, CTOPOHA, JAMArOHalb; C OKPYKHOCTBHIO:
panuyc, TuameTp, HeHTP

11300pakaTh U3y4eHHBIE TeOMETpHUYECKHE (DUTYPHI Ha HETMHOBAHHOW M KIETYATON

34 Oymare ¢ MOMOIIbIO IUPKYJIS M JIMHEHKH
HaXOI[I/ITB JJIMHBL  OTPE3KOB HCHUOCPCACTBCHHBIM H3MCPCHUCM C IIOMOIIBLIO
3.5 NMIMHENKH, CTPOUTh OTPE3KH 3aJaHHOM UIMHBI, CTPOUTH OKPYKHOCTHh 3aJaHHOIO
paanyca
36 lcrionp30BaTh CBOMCTBA CTOPOH M YIVIOB MPSIMOYTOJNbHUKA, KBAApaTa ISl WX

ITIOCTPOCHM A, BBIYHMCIICHWA TJIOMAAN U IICPUMETPA

Boruncnsate mepuMeTp Y IUIOHIAAb  KBajapaTa, MOpsIMOYTOJIbHHMKA, uryp,
3.7 COCTaBJICHHBIX U3 MPSMOYTOJBHUKOB, B TOM 4HcIe (PUryp, M300pa’keHHBIX Ha|
KieT4aToi Oymare

[lonp30BaThCsl OCHOBHBIMU MCTPUYCCKMMH CAWHUIAMU HU3MCPCHHA  OJIMHBI,

38 TI0IIA/IN; BBIPpAXKATh OJJHW CAWHHUIIBI BEJIMYNUHBI YCPE3 APYTrUc
39 Paco3HaBarth mapaJiuICJICIUIICH, Ky6, HCIIOJIb30BaTh TCPMHUHOJIOTUIO: BEPIINHA,
e6p0, I'paHb, UBMCPCHUS; HAXOAUTb U3MCPCHUS ITAPpAJIJICIICTIMIICIA, KY68.
3.10 Berauciaars  00beM Ky6a, napamjicjiacnuineaa 10 3aJaHHbBIM  HU3MCPCHUAM,
IIO0JIb30BATHCA CAVMHUIIAMH N3MCPCHU A o0beMa
311 Pemrate HECIOXHEIC 3aga4u Ha HMU3MCPCHUC TCOMCTPUYCCKHUX BCIWYHWH B

IMMPAKTUYCCKUX CUTYallUAX

[TpoBepsiemble 311eMeHTHI cojiepxkanus (5 Ki1ace)

Kox

ITpoBepsiemMbIil 2IEMEHT COAEPKaHUS

HaTypanbHble yuciia 1 HyJIb

11

HatypansHoe umcno. Pan natypansabix uucen. Yucno 0. M3o0pakeHue HaTypalbHBIX YHCENT
TOYKAMM Ha KOOPAMHATHOM (YMCIOBOM) NpSIMON

1.2

[lo3unnoHHas cucTeMa CUMCiIeHus. PuMckas HyMcCpanus. I[eCSITI/I‘-IHaH CHUCTEMA CUHUCIICHUA

13

CpaBHCHI/IC HaTypaJbHBIX 4YHCCJI, CPAaBHCHUC HATYpPAJbHBIX UYHUCCII C HYJICM. OprTJ'IeHI/IC
HATYPAJIbHBIX YUCCIT

1.4

CnoxeHue, BBIYMTAHHWE, YMHOXXEHHE M JelieHue HaTypaibHbIX uucen. CBOHCTBO HyNs Hpu
CII0)KEHHH, CBOWCTBAa HYJS W €IUHUIBI MpU yMHOXXeHuu. [lepemecTtuTenbHOe U codeTaTenbHOE
CBOICTBA (3aKOHBI) CI0XKEHUS M YMHOXKEHUS, paclpe/IeIUTeIbHOE CBONCTBO (3aKOH) YMHOKEHUS

1.5

lcrionp3oBanne OYKB it O00O3HAYEHWsT HEM3BECTHOTO KOMIIOHEHTa U 3alluCH  CBOWCTB

apruMETUIECKUX JEeHCTBUN

13



1.6

I[CJII/ITe.HI/I H KPATHBIC YU CJIa, Pa3JIOKCHUC HA MHOXKUTCIINU. HpOCTBIe 1 COCTABHBIC UHCJIa. HpI/ISHaKI/I
menuMocTH Ha 2, 5, 10, 3, 9. JleneHne ¢ 0CTaTKOM

1.7

CTeIeHb ¢ HaTypaJIbHbBIM ITOKa3aTCJICM. 3amnmuck 4nciia B BUJIC CYMMBI pa3pAaHbIX ClIaraCMbIX

1.8

UucnoBoe BbIpakeHUE. BbluncieHue 3HAYEHUI YHMCIOBBIX BBIPAXKEHHUI, MOPSIOK BBIMOIHEHUS
neiictBuil. Mcronb3oBaHue MpH BBIYMCICHUSX IMEPEMECTUTEIBLHOTO U COUYETATeNIbHOTO CBOWCTB
(3aKOHOB) CJIOKEHHSI U YMHOXKEHHSI, paCIPEIeIUTEIHHOIO CBOMCTBA YMHOXKEHUS

{pobu

2.1

[IpencraBinenne o apoOuM Kak croco0e 3amucu 4YacTh BeJUYUHBL. OOBIKHOBEHHbBIE JIPOOH.
[IpaBuiibHBIE W HeTpaBWIbHBIE poOu. CMmemanHas IpoOb, MpeICTaBlIeHUEe CMEIIaHHOW apodu B
BUJIC HEMpPaBWJIBHOM JpoOW U BbIIEICHHE IIeJI0M 4YacTH 4YHCiIa M3 HENpaBWIBHOH JIpOOH.
300pakeHune npodeit TOUKaMu Ha YUCIIOBOU MPSMOM

2.2

OcHoBHOE cBOMCTBO apodu. Cokparnenue npobeid. [lpuBeaeHue npobu kK HOBOMY 3HAMEHATEIO.
CpaBHeHHE ApooOeit

2.3

CnoxeHue W BeIMUTaHUE ApoOedl. YMHOXKEHUE U JieleHue podei, B3auMHO-OOpaTHbIE APOOH.
Haxo)kieHre 4acTH LeJIOT0 U IIEJIOT0 110 €r0 YacTH

2.4

Jlecsitmunas 3amuck ApoOeid. IlpencraBiieHune AecaTHYHOW JpoOW B BHIE OOBIKHOBCHHOM.
1300paxkeHne NECATHYHBIX ApoOeld TOYKaMW Ha YHUCIOBOW mpsiMoil. CpaBHEHHE IECATHYHBIX
npoOeit

2.5

ApudmeTnueckre eiCcTBUs ¢ JECATUUHBIMU JIpo0siMu. OKpyriieHUE 1eCATUYHBIX JIpo0eit

Perenne TEKCTOBBIX 3a1a4

3.1

PermieHre TEKCTOBBIX 3a7a4 apI/I(I)MeTI/I‘IeCKI/IM CIIocoooM

3.2

Pemenue norudeckux 3ajad. Pemienue 3amau nepe60p0M BCEX BO3MOJXHBIX BapHUAHTOB.
cnonb30oBaHue ITIpH PCHICHHUH 3a/1a4 Ta6J'II/II_I Hn CXEM

3.3

Pemenue 3a/la4, COACpKAIIUX 3aBUCHUMOCTH, CBA3SBIBAIOIIHUC BCIIMYMUHBI: CKOPOCTb, BPCM:,
pacCToOAHUEC, ILCHY, KOJINYECTBO, CTOMMOCTL. Equnuiel HU3MCPCHUA: MACCHI, O6’beMa, IO CHEI,
paCcCTOAHUSA, BpEMCHU, CKOPOCTH. CBs3b MCKAY CAUHHUIIAMU NU3MCPCHUA KaXJI0M BEIIMYUHBI

3.4

PelnieHre OCHOBHBIX 33J1a4 HA ,Z[pO6I/I

3.5

HpeI[CTaBJ'IeHI/Ie JaHHBIX B BUJC Ta6J'II/III, CTOJIOUATHIX JuarpaMm

Harnsanas reomerpust

4.1

Harnsnnele npencraBieHuss o (urypax Ha IUIOCKOCTH: TO4YKa, MpsiMasi, OTPE3OK, JIyd, Yrodi,
lToMaHasi, MHOIOYI'OJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsmoi, ocTpelii, Tynmol M pa3BEpHYTHII

[YTJIbI

4.2

I[J'II/IHa OTpE3Ka, MCTPHUYCCKUEC CAWHUIIBI JJINHBI. I[J'H/IHa J'IOMaHOI\/JI, NEPUMETP MHOTOYTOJIbHUKA.
l13MepeHre 1 TOCTPOEHHE YTIIOB C TOMONIBIO TPAHCIIOPTHPA

4.3

Harmnsiable npencTaBieHus o GUrypax Ha IJIOCKOCTU: MHOTOYTOJIBHUK, IPSIMOYTOJIbHUK, KBaIpar,
TPEYroJbHUK; O PABEHCTBE (Uryp

4.4

I1300paxkenue ¢puryp, B ToM 4yucie Ha kietyaToit Oymare. Iloctpoenune koHdurypanuit u3 yacrei
MpPSMOM, OKpY>KHOCTH Ha HEJIMHOBaHHOM W kieTdaToi Oymare. Mcrnonb3oBaHue CBOMCTB CTOPOH U
YTJIOB IPSIMOYTOJIBHMKA, KBaJpaTa

4.5

[Lnomane MMpAMOYTOJIbHUKaA WU MHOI'OYI'OJIbBHUKOB, COCTABJICHHBIX U3 MNPAMOYTI'OJIbBHUKOB, B TOM
UHCIIC (1)I/Il"yp, I/I306pa)KCHHBIX Ha KJIeT4aToi 6yMare. I 2910705040003 HU3MCPCHUA TIJIOIA AN

4.6

HarnsaHele npeacTaBieHUs O MPOCTPAHCTBEHHBIX (Urypax: MpSMOYTOJIbHBIA Mapauieenuries,
KyO, MHOrorpaHHuku. M3o0pakeHne mpocTeHmuX MHOTOrpaHHUKOB. Pa3zBepTku Kkyba u
napanenenunena. Cosganue Mojeseil MHOTOTPaHHUKOB (M3 Oymaru, mpoBOJIOKH, IJIACTUIMHA U
NPYTruX MaTepHaioB)

4.7

O06beM MpsIMOYTOJIBHOTO Napajuienenunena, kyoa. Enunuiel nsmepenus oobema

[IpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OCHOBHOM
00pazoBaTenbHON MporpamMMel (6 Ki1acc)
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Kon

[TpoBepsiembie MpeMEeTHBIE pe3yabTaThl OCBOCHUSI OCHOBHOM 00pa3oBaTelbHON

IPOBEPSIEMOTO MIPOrpaMMbI OCHOBHOT'O 00IIIETO 00pa30BaHUS
pe3ynbTara
1 Uwcna u BBIYHCIICHUS
3HATH ¥ MOHUMATh TEPMHHBI, CBA3aHHBIC C PA3IMYHBIMU BUJAAMHU YHCENl U CIIOCOOAMU
1.1 X 3alUCH, MEPEeXOAUTH (€CIM 3TO BO3MOXKHO) OT OJHOW (hOPMBI 3alHMCH YHCIA K
JIPYroi
19 CpaBHMBATh M YIOPSIOYUBATH LIEJIbIC YUCIA, OOBIKHOBEHHBIC M JICCATUYHBIE TPOOH,
CpaBHUBATh YKCIIAa OJHOTO M PA3HBIX 3HAKOB
BbIMONHATE, coueTass yCTHBIE M MUCbMEHHBIE NMPUEMBbI, apu(METHUECKUE ICHCTBUS C
1.3 HATYpaJIbHBIMH W IEJIBIMH YHCIAMH, OOBIKHOBEHHBIMH M JECATUYHBIMH JAPOOSIMHU,
[10JIOKUTETHHBIMH U OTPULIATEIILHBIMU YUCIIAMH
BbIYHCIsAT, 3HAYEHUS YHCIOBBIX BBIPAKCHHM, BBIMOJHATh MPUKHAKY € OICHKY]
1.4 pe3yabTaTa BBIYMCICHUH, BBIMOIHATH NPEOOPa3OBAaHMs YMCIOBBIX BBIPAKEHUH HA|
OCHOBE CBOMCTB apu(METHUECKUX JTCHCTBHUH
1.5 OKpYTJISTH LENbIC YHCIIa ¥ JECITUIHBIC TPOOU, HAXOUTh MPUOJIMIKCHUS YUCEIl
16 COOTHOCUTH TOYKY Ha KOOPJUHATHOW MPSIMOM C COOTBETCTBYIOIMM €M YHUCIOM U
M300paXkaTh YMClIa TOUKAMH Ha KOOPJAMHATHOMN MPSMOii, HAXOIUTh MOJYJIb YnCia
17 COOTHOCUTH TOYKY B MPSMOYIOJBHOM CHCTEME KOOPAMHAT C KOOpIAMHATAMHU STOU
TOYKHU
1.8 OKpYTJISTH LENbIC YKClia U JECATUYHBIC POo0U, HAXOAUTh NPUOIKSHUS YUCEIT
2 UrncnoBbie 1 OyKBEHHBIE BRIPAKCHUS
[loHrMaTh U yoOTPeOISATH TEPMUHBI, CBS3aHHBIC C 3AIKMCHIO CTETICHH YHCIIA, HAXOIUTh
2.1 KBagpaT UM KyO 4YMCia, BBIUYMCIATH 3HAYCHUS YHCIOBBIX BBIPAKEHUH, COIEpIKaIlnX
CTETICHH
99 [lonmp30BaTbcsl MpHU3HAKAMHU JCITUMOCTH, pAaCKIaAbIBaTh HATypajlbHBIE YHCIA Ha
[TPOCTHIE MHOXKUTEIN
2.3 [Tonmp30BaThbCst MAacTabOM, COCTABIISITH MPOTIOPIIMN M OTHOIIICHHSI
lcnonb3oBaTh OykBbl A7 0003HAUEHUS 4YHCEd MpPU 3alUCH  MaTeMaTHYeCKUX
2.4 BBIPXKEHHUI, COCTAaBIATH OyKBEHHBIC BBIpXKEHHUS M (POPMYIBI, HAXOAUTHh 3HAUYCHUS
OYKBEHHBIX BBIPKEHUN
2.5 HaxoauTh HEeN3BECTHBIN KOMIIOHEHT PaBEHCTBA
3 PerieHne TEKCTOBBIX 3a]1a4
3.1 Perath MHOTOIIArOBBIE TEKCTOBBIE 337]a41 apU(PMETHUECKUM CIIOCOOOM
39 Pemrate 3amaun, CBS3aHHBIE C OTHOIICHHEM, MPONOPIMOHAIBFHOCTHIO BEIHYHH,
[POIICHTaMU, pelaTh TPU OCHOBHBIE 3a/1a4M Ha IPOOH U MPOIIEHTHI
Pemrate 3amaum, conepikaliyde 3aBUCHMOCTH, CBSI3BIBAIOIIME BEIUYHUHBL: CKOPOCTb,
33 BpeMs, PAaCCTOSHUE, IIEHY, KOJIMYECTBO, CTOMMOCTb, MPOH3BOIUTEIHHOCTH, BpEMSI,
00beM paboOTBl, HWCHONB3ysd apUPMETHYECKHE JCHCTBHS, OLEHKY, TNPUKUIKY;
[OJTb30BATHCS €IMHUIIAMH W3MEPEHHUSI COOTBETCTBYIONINX BEINIHH
3.4 CocTaBiaTh OyKBEHHBIE BBIPAXEHMUs 110 YCIOBHIO 3a7jau
3Biiekath MHQOpPMAIMIO, TPEICTABICHHYIO B Ta0IWIaX, Ha JIMHEHHOW, cTonOYaToM
35 WM KpYyroBOM  JuMarpaMmax, HMHTEPIPETHPOBaTh  TPEACTABICHHBIC  JaHHEIE,
MCTIOJIH30BATh JIaHHBIC TIPU PEIICHUH 3a]1a4
3.6 [IpencraBisTh HHGOPMAIHMIO ¢ TOMOIIBIO TAOJIHUI, JUHEHHOM U CTOJIOUATON AUarpamMm
4 Harnsqnas reomerpust
[IpuBOANTH MpUMEpPHl OOBEKTOB OKPYXKAIOIIEro MHpa, UMEIOIUX (HOopMy M3yueHHBIX
4.1 [EOMETPUUYECKUX TUIOCKUX W TPOCTPAHCTBEHHBIX (GUTYp, NPHUMEPHl PAaBHBIX H

CUMMETPUYHBIX UTYp
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1300pa’kaTh C TOMOIIBIO LUPKYJS, JUHEHKH, TPAaHCIOPTHpPAa HAa HEIMHOBAHHON U
4.2 KJIeTyaTol Oymare M3ydeHHBIE IUIOCKHE T'€OMETpHUYECKUe (pUrypsl M KOHQUTYpaIHH,
CUMMETpUYHBIE PUTYPBHI

[lonmp30BaTbcsi TEOMETPUYECKUMH MOHATHSMH: PaBEHCTBO (UIYp, CHMMETpPUS;
4.3 MCII0JIb30BAaTh TEPMHMHOJIOTHIO, CBS3aHHYKO C CHMMETPUEH: OCh CUMMETpPUHU, LEHTP
CUMMETpUH

HaxoauTh BeNMWYMHBI YIJIOB U3MEPEHHEM C MOMOUIbIO TPAHCIOPTUPA, CTPOUTH YIJIBI
4.4 3aJaHHOM BEJIMYMHBI, MOJH30BAThCS MPHU PEIICHUW 3aJad IpagyCHOM MEpOM YIJIOB,
[pacro3HaBaTh Ha YepTeKaxX OCTPBIN, NPSIMOM, pa3BEPHYTHIN U TYNOHN YIJIbI

Berauciaars UINHY HOMaHOﬁ, INEPpUMETP MHOI'OYI'OJIbHHKA, I10Jb30BaThCA €AMHHUIIAMHA

4.5
M3MEPEHMS JIMHB], BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUs JUIMHBI YEPE3 APYrue

16 HaxoauTs, HCIIONIB3YS YEPTEKHBIE HHCTPYMEHTHI, PACCTOSHUSA: MEXAY ABYMs TOUYKaMH,
OT TOYKH O MPSIMOM, JUIMHY ITYTH HA KBaJIPaTHOM CETKE
Bbruuciiate miomanbs (Uryp, COCTABIEHHBIX W3 HPSIMOYTOJIBHUKOB, HCIOJIb30BaTh

47 pa3OueHue Ha NOpPSAMOYTOJIbHUKM, Ha paBHble (QUIypbl, JOCTpauBaHuE [0
[IPSAMOYIOJIbBHUKA, IIOJIb30BAaTbCA OCHOBHBIMM €IMHMLIAMM HM3MEpPEHUs ILIOLIAIH,
BBIPAKATh OJHU €AVMHULBI U3MEPEHUS IUIOLANU Yepe3 Ipyrue

48 PacriozHaBaTh Ha MOAENAX M H300paKEHUSIX MNUPaMHIy, KOHYC, LWJIMHIp,

MCII0JIb30BAaTh TEPMHUHOJIOTUIO: BEPLIMHA, peOpO, IpaHb, OCHOBAHHE, pa3BEpPTKa

4.9 1300pakaTh Ha KJIeT4aToi OyMare nNpsMOYTOJIBHBIN Mapajuieenune

410 Boruncnsite 00bEM  IPSIMOYTOJIBHOTO — Mapajuieenunena, Kyba, I0JIb30BaThCs
' OCHOBHBIMH €IMHUIIAMH N3MEPEHUs1 00beMa

Pemrate HECIOXHBIE 3ala4yd Ha HaxO0XICHUEC TCOMCTPUUYCCKUX BCJIWMYHMH B
IMMPAKTUYCCKUX CUTYaAlUAX

411

[TpoBepsiemble iI€MEHTHI cojiepkanus (6 Kiacc)

Kon|

HpOBCpHCMHfI 9JICMCHT COACPIKAHUA

HatypanbHble yncia

ApI/I(l)MeTI/ILICCKI/Ie JIENCTBUS C MHOTO3HAYHBIMHU HAaTypaJbHbIMU YHUCJIAMHU. YucnoBbie BbIPpA’KCHUA,
1800)02201(0) HeﬁCTBHﬁ, HUCIIOJIB30BAHHUC CKOOOK. Hcnons3oBanue npu BBIYMCICHUAX

11 [IEPEMECTUTENBHOIO U COYETATEIBbHOIO CBOMCTB CIIOKEHHS U YMHOXEHHS, PacCHpeleIUTEIbHOTO
CBOMCTBA YMHOXEHUS

1.2 |[Oxpyrnenne HaTypaIbHBIX YHCENT

13 JlenuTenn W KpaTHbIE 4Wcia, HaMOOJNBIIMK OOLIMH JenuTeldb W HauMEHbllee oOliee KpaTHOE.
JlenuMOoCTh CyMMBI U IPOU3BEJICHUS

1.4 |/IleneHue ¢ ocTaTKOM

2 |[Ipobu

21 OObIKHOBEHHasT JpoOb, OCHOBHOE CBOMCTBO JpoOu, cokpamienue papoOeil. CpaBHeHue U
yIopsiJoOYMBaHKeE ApoOeit

29 Perienue 3a7a4 Ha HaXOXKJIEHHME YacTH OT IEJIOTO M IEJIOro Mo ero yactu. J[poOHoe uucio Kak

€3yJIbTAT AEJICHUS

23 [IpencraBneHue AecATUYHON OpoOU B Buae OOBIKHOBEHHOW APOOM M BO3MOXKHOCTH MPE/ICTaBICHUS
OOBIKHOBEHHOMH JIpoOM B BUJE AECATUYHOM

24 JlecaTUUHBIE JpOOM W MeTpuyeckas cucrema Mep. Apudmernueckue NeHCTBUS M UYUCIOBBIE
BBIpKEHUS C OOBIKHOBEHHBIMH M JIECATUYHBIMU APOOSIMHU

25 OTtHowenue. Jlenenue B JaHHOM oTHoueHuH. Maciita0l, nponopuus. [Ipumenenne nponopuuii npu
peleHny 3a1a4

2.6 [[lonstue mporeHTa. BblunciieHre OpOIEHTa OT BEIWMYMHBI M BEJIMYMHBI IO €€ IPOICHTY.
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Bbipa)keHne NPOIEHTOB JAECATHYHBIMU JpoOsMu. Pemienue 3agay Ha NPOLEHTHL. BwipaxkeHue
OTHOIIEHUS BEJINYUH B IIPOLICHTAX

3 [[ToyioKUTENBbHBIC M OTPUIATENIBHBIC YUCIIA
[losnoxxurenbHple M OTpULATenbHble 4Yucaa. llenbie uymcna. Mopgyne 4uciia, reoMeTpHYecKas
3.1 mHTepnperanus Monyns uucia. M3o0paxkeHue dYHced Ha KOOPAMHATHON mpsiMoil. YmucioBbie
TpoMeXyTKH. CpaBHEHUE YUCEl
3.2 |ApudMeTrdeckue ACHCTBHS C HOJOKUTEILHBIMU U OTPHLATEILHBIMU YHCIIAMH
33 [IpsiMoyrosibHas cucTeMa KOOpAMHAT Ha MIIOCKOCTH. KoopAuHAThI TOUKM Ha IUIOCKOCTH, adciucca u
opauHaTta. [loctpoenue Touek u ¢puryp Ha KOOpAMHATHON MJIOCKOCTH
4 |byKkBeHHbIC BEIPOKCHHUS
[Ipumenenne OyKB /Il 3alUCH MaTeMaTHYECKUX BBIpAXEHHH U mpemiokeHuil. CBoiicTBa
4.1 lapupmernueckux neiicTBuil. byKkBeHHbIE BBIpOKCHUS W YHCIIOBBIC IIOJCTAaHOBKH. byKBEHHBIE
[paBEHCTBA, HAXOKJEHNE HEN3BECTHOIO KOMIIOHEHTA
492 Dopmynel, (GOpMyNbl  MEpUMETpa M IUIOMAAM  TNPSMOYrojibHHKA, KBajpara, o00beMa
napajuienenunena u Kkyoa
5 |PemieHue TEKCTOBBIX 3aj1a4
5.1 |Pemienue TEKCTOBBIX 337a4 apu(METHYECKIM CIOCOOOM
5.2 |Pemienue noruueckux 3a1ad. Pemenue 3aiad nepebopoM BceX BOSMOXKHBIX BAPHAHTOB
Pemenne 3amay, coaepXkKallUX 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIMYMHBL CKOPOCTb, BpEM,
5 3 [PACCTOAHME, LieHa, KOJHYECTBO, CTOMMOCTb, POU3BOJUTENILHOCTD, BpeMs, o0beM paboThl. EauHuIs!
M3MEPEHUs: MAacChl, CTOMMOCTH, DPACCTOSIHUS, BPEMEHM, CKOPOCTH. CBs3p MEXIYy €IMHHULIAMU
M3MEpEHUs KaX 101 BEJINYMHBI
54 Pemienre 3amady, CBS3aHHBIX C OTHOIICHHWEM, IIPONOPLUMOHAIBHOCTBIO BEJIWYMH, IPOLIEHTaMU;
[pelIeHre OCHOBHBIX 3a]1a4 Ha JpOoOU U MPOLEHTHI
55 O1neHKa U NMPUKUJIKA, OKpyIriieHue pesynbrata. CocTaBiieHHe OyKBEHHbBIX BBIPAXKEHUH IO YCIOBHIO
3a/1a4M.
56 [IpencraBieHre JaHHBIX C HOMOIIbIO Tabmui U auarpamM. CronOuartbele auarpaMmbl. UrteHue
KPYTOBBIX IHarpaMMm
6 |Harnsimaasi reometpust
6.1 Touka, npsiMasi, OTPE30K, Jy4, Yroji, JOMaHas, MHOIOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJbHUK,
OKPYKHOCTb, KPYT
6.2 B3aumHOe  pacmnojoXeHue JIByX MNpsAMBIX Ha  IUIOCKOCTH,  IapajUlelibHble  IpsMBIE,
[epreHIUKYJIIpHbIE TPsIMbIe
63 I/IsMepeHHev paccTOSTHUM: MEXAY JIBYMs TOUKAMM, OT TOUYKHM [0 HPSIMOMW, JUIMHA MaplIpyTa Haj
KBaJIpaTHOU CETKE
6.4 [I3mepenue 1 NOCTPOCHUE YIIIOB C HOMOIIBIO TPAHCIOPTHPA
65 Bu el TPEYTONBHHIKOB: OCTPOYTOJIbHBIN, NPAMOYTOJBHBINA, TYHNOYTOJIbHBIM, paBHOOEIPEHHBIH,
aBHOCTOPOHHUI
6.6 [UersipexyronpHuk. [IpsMOyronbpHUK, KBaIpaT: HCIOIB30BaHUE CBOMCTB CTOPOH, YIJIOB, IWAroHanen
6.7 300pakeHne TeOMETpUYECKHX (GUTYp HAa HEIWHOBAHHOW Oymare ¢ WCIOJIb30BAaHHUEM IMPKYIIA,
ITMHElKY, yroiabHHKa, TpancnopTupa. [loctpoenus Ha kieryaroit Oymare
6.8 [[TepumeTp MHOTOYTOJIEHUKA
6.9 [lonsTre mom@aau GUrypsl, €eIMHUALBI U3MepeHus Tiomanu. [IpubnnxeHHoe U3MepeHue MIoIaan
(buryp, B TOM 4uClIe Ha KBaJIpaTHON CETKe
6.10[[TpubarKkeHHOE U3MEPEHUE [UTMHBI OKPY)KHOCTH, TUIONIA]H KPyTa
6.11Cummerpust: ieHTpasibHasI, OceBas M 3epKaibHast. [1ocTpoeHHE CHMMETPUYHBIX QUTYD
Harmsiiaele mpencTaBieHUs O TPOCTPAHCTBEHHBIX (urypax: mnapamienenunen, KyO, mHpusMa,
6.12nupamua, KOHyC, HUAMHADP, map u chepa. M300paxeHne MpocTpaHCTBEHHBIX (Guryp. [Ipumepsl

A3BCPTOK MHOI'OI'PAaHHUKOB, HUJIMH/JPA U KOHYCA. CO3,Z[aHI/Ie Mopeseun IIPOCTPAHCTBCHHBIX (I)I/Ipr
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(13 Oymaru, IpOBOJIOKH, IJIACTUIIMHA U IPYTUX MAaTEPHAIIOB)

6.13

[TonsTHEe 00bEeMa, eNMHUIBI H3MepeHus: 00bemMa. O0BEeM MPSMOYTOIHLHOTO MapaylIeNienuneaa, Kyoa
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KUIACC
HaumenoBanue paznena |Konnuectso OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YYAIOIINXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
HatypanpHble uncna. 43 Jecsatnunas Yurarth, 32alIUCHIBATH, CPABHUBATDH HATYPAJIbHbBIC YHCIIA;
JleiicTBYA C HATYpaIbHBIMU CUCTEMA CUYUCIICHMS. | NMPEAJararb M 00CYKAATh CIOCO0BI YIIOPSAIOUYNBAHMS YUCEN.

q1CJIaMi

Psn mHaTypanpHbIX
YHUCE.
HarypansHbii psa.
Yucio 0.
Harypanbnsbie yucia
Ha KOOPAWHATHOU
IPSAMOM.
CpaBHeHue,
OKpYIJIEHUE

HaTypaJbHBIX YHCEIL.

Apudpmernyeckue
JICUCTBUSI

C HATypaJIbHBIMU
yrciiamu. CBoucTBa
HYJISI TPU CII0KEHU U
U YMHOEHUH,
CBOMCTBA €IUHUIIBI
[P YMHOKEHUH.

MN300paxkaTh KOOPAMHATHYIO IIPSMYIO, 0TMEYATh YHCIIA
TOYKaMH Ha KOOPJIUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccaenoBaTh cBOMCTBA HaTYpaJIbHOTO psifa, ynucen 0 m 1
IIPU CIIOKEHUU U YMHOXKEHUU.

Hcnouab30BaTh NPaBUJIO OKPYIVIEHUS HATYPAJIbHBIX YHCEIL.
BoinoiHATHL apupMeTHyecKue 1ecTBUS C HATyPAIbHBIMU
YUCJIaMU, BBIMUCJIAATH 3HAUYCHHS YHCIIOBBIX BhIPAKEHUMN

CO CKOOKaMH U 0e3 CKOOOK.

3anuchIBaTh NPOU3BEJICHNUE B BUIE CTEIICHU, YUTATh
CTEIECHU, MCIO0JIb30BATH TEPMHUHOJIOTHIO (OCHOBAHUE,
MIOKAa3aTellb), BBIYUCIAATH 3HAYECHUS CTECIICHEM.

BbInoJHATH NPUKUAKY U OLEHKY 3HaYE€HUN YUCIIOBBIX
BBIPAKEHUI, MPEAJIATaTh U IPUMEHATHh NPHUEMbI IPOBEPKH
BBIUYKCJICHUN.

Hcnonb30BaTh NPpH BEIYUCIEHUAX IEPEMECTUTEILHOE U
COYETATEIBHOE CBOMCTBA CIOKEHUS U YMHOKEHHS,
pacIpeneauTeNbHOE CBOUCTBO YMHOXKEHNUS; GOPMYJIMPOBATH
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ITepemecTurensHOE
Y COYETATEIbHOE
CBOMCTBA CJI0KEHUSA
1 YMHOKEHUSI,
pacIpeeTuTeIbHOe
CBOMCTBO
YMHOKEHHS.
Jemurenu u
KpaTHBIE YUCTIa,
Pa30KEeHNE YUCa
Ha MHOKHUTEJIH.
Henenue

c ocrtatkoM. [IpocTteie
Y COCTaBHBIC YHCIIA.
[Ipu3Haku
JICITMMOCTH Ha 2, 5,
10, 3, 9.

CreneHns ¢
HaTypajibHbIM
TOKa3aTeJIeM.
HucoBbie
BBIPAYKCHHUS;
MOPSIAOK IEUCTBUM.
Penienue TeKCTOBBIX
3aJ1a4 Ha BCE
apupMeTHIECKUe

U IPUMEHATH NMPaBUJIA TPeoOPa30BaHUS YUCITOBBIX
BBIP2XEHUI Ha OCHOBE CBOMCTB apuU(PMETHUECKUX JICHCTBUH.
HccsenoBaTh 4KCIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH TMIIOTE3bI, POPMYJIUPOBATH 0000 IIIEHUSA U
BbIBO/IbI 10 PE3YJIbTATAM ITPOBEIEHHOTO UCCIEA0BAHMUS.
D®opMyJIHPOBATH ONPeIeJIeHUs JICIIUTENS U KPAaTHOTO,
Ha3bIBATh JICIIUTEJIN U KPATHBIE YKCIIA; PACIIO3HABATD
MIPOCTBIE I COCTABHBIE YKCIIA; (POPMYJIUPOBATH U
NPUMEHATH NPU3HAKM JICIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKECHUS YHACIIA HA TTPOCTHIE
MHOKWTEIN; HAXOAUTb OCTATKHU OT AEJICHUS U HETIOJIHOE
YacTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O HaTypaJIbHbIX YHCJIAX, MPUBOJAUTH NPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3LIBAHUS U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAIbHBIX YHUCET.
KoncTpynpoBars MaTeMaTUu4eCKHe MPeIJI0KEHUS

C IIOMOIIIBIO CBA30K «W», KHIIN», «ECIIH. .., TO...)».

Pemath TekcTOBBIE 3a/1aun apU(PMETHIECKUM CITIOCOOOM,
HCMO0JIb30BATh 3aBUCUMOCTH MEXK/y BEIMUMHAMU (CKOPOCTb,
BpeMsl, paCCTOSIHUE; 1[€Ha, KOJIMYECTBO, CTOUMOCTD U JIp.):
AHAJM3MPOBATH U OCMBICJIMBATH TEKCT 3aa4H,
nepedopMyTHPOBATH YCIOBHUE, M3BJIEKATHh HEOOXOUMBIC
JTaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAYy BEJIUUYNHAMHU,
CTPOUTH JIOTUYECKYIO LIENTOYKY PACCYKIACHUM.
MoaeaupoBaTh X011 pEIICHUS 3a/1a4U C IOMOILIBIO PUCYHKA,
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JICNCTBUS,
Ha IBIDKCHUC U
MOKYIKH

CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3JIMYHBIE PELICHUS,
3aMKCH PEUIEHUI TEKCTOBBIX 3a/1ay.

Kpuruyecku oneHMBaTH NOJyYEHHBIN pE3yJIbTAT,
OCYILLIECTBJIATH CAMOKOHTPOJIb, IIPOBEPSI OTBET Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTH OIINOKH.

PemaTp 3a1a4u ¢ momoIipo nepedopa Bcex BO3MOKHBIX
BapUaHTOB.

3HAKOMUTBCS € HCTOPHE pa3BUTUS apUPMETHKU

Harnsannas reometpus.
JIvHUYM Ha TOCKOCTH

12

Touka, npsmas,
OTPE30K, JTyY.
JlomaHas.
N3mepenune nyiHbI
OTpE3Ka,
METPUYECKHUE
CIMHMIIBI
W3MEPEHUS JJIUHBI.

OKpy HOCTb U KPYT.

IIpakTrueckas
pabota
«ITocTpoenue y3opa
U3 OKPYKHOCTEWN.
VYron. [psamon,
OCTPBIH, TYIIOU U
Pa3BEPHYTHIN YIJIBI.
W3mepenne yrios.

Pacno3naBaTth Ha yepTekax, pUCyHKaX, OMUCHIBATD,
UCIIOJIb3YsI TEPMUHOJIOTHIO, 1 M300PaKaTh C IOMOIIbIO
YepTEKHBIX THCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, JIyY,
yTOJ1, JOMaHY0, OKPYHOCTb.

Pacno3naBaTh, NPUBOAUTH NPUMeEPbI 00BEKTOB peaTbHOTO
MUpa, UMEIOIINX (GOpMY U3yUEHHBIX (PUTYp, OLEHUBATH WX
JIMHENHBIE pa3MEpBL.

Hcnonb30BaTh JUHEWKY U TPAHCIIOPTUP KAK UHCTPYMEHTHI
JUJIS1 TOCTPOEHHUS K U3MEPEHUS: H3MEPATH JUIMHY OTPE3Ka,
BEJIMYMHY YIJa; CTPOUTH OTPE30K 33JJaHHOM JJIMHBI, YTOJ,
3a/ITAHHOM BEJIMUMHBI, OTKJIAABIBATD IUPKYJIEM PaBHbIC
OTpE3KH, CTPOUTH OKPY’KHOCTb 33JJaHHOI'O pajnyca.
N3006paxath KOHPHUTypaLHH TEOMETPUIECKUX (PUTYP

13 OTPE3KOB, OKPY>KHOCTEW, UX YaCTEH HA HEJIMHOBAHHOMN U
KJIeT4aToi Oymare; npeajiaraTb, ONMChIBATH U 00CYKAATH
CI0CO0bI, AJITOPUTMBI IOCTPOCHHUS.

Pacno3naBaTh M H300pakaTh Ha HEJIMHOBAHHOW U
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[IpaxTrueckas
paboTta
«ITocTpoenne
YTIIOB»

KJIeTYaTO OyMare npsiMoM, OCTPbII, TYNOM, pa3BEPHYTHIN
YTIIbl; CPABHUBATH YIJIBL.

BbI4uCJIATH 1IIMHBI OTPE3KOB, JIOMaHbIX.

IToHuMaTh U MCNIOJIB30BATH NP PELICHUM 32/1a4
3aBMCUMOCTH MEXy €IMHUIIAMU METPUYECKON CHCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUECKUMU CUCTEMAMH MEp;
BBIPAXKATh JUIMHY B PA3JIMYHBIX €IUHULIAX U3MEPEHUSL.
HccaenoBath GUrypsl 1 KOHQUTypauu, UCIONb3Ys
1U(pPOBBIE peCcypChl

OOBIKHOBEHHBIE 1pOOU

48

JpoOs. [IpaBuibHbIC
Y HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue po0ei.
CnoxxeHue u
BEIYMTAHHE
OOBIKHOBEHHBIX
npo0Oeit. CMmerranHas
JIpo0b. YMHOKECHHUE
U JeJCHUE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbI€ TpoOH.
Penienne TeKCTOBBIX
3aJ1a4, COJep KaIluX
npobu. OCHOBHBIE

MopeanpoBaTthb B rpauecKoil, IpeIMEeTHON (opMe,

C ITOMOILIBIO KOMIIBIOTEPA ITOHATHS U CBOWCTBA, CBSI3aHHBIE

¢ OOBIKHOBEHHOM JPOOBIO.

YurTaTh U 3aIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE ApOOH,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIOCOOBI
YIOPSAIOYUBAHUS APOOECH.

N3006paxaTh 0OBIKHOBEHHBIC APOOH TOUKAMHU

Ha KOOPAMHATHOM NMPSIMOK; MCIOJAb30BATH KOOPIMHATHYO
NPSAMYIO JJ11 CPAaBHEHUSI IPOOEH.

@®opMyIHPOBaTH, 3aIUCHIBATH C MOMOIIbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH 1p0oOH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO Ipo0OU JTsl COKpaIeHus: JpoOeit 1 MpUBEICHUS
JIpoOU K HOBOMY 3HaMEHATEJIO.

IIpeacTraBiasiTh CMENIAHHYIO APOOb B BUI€ HEMPABUILHOM U
BBIJIEIISATH 1IETYI0 YacTh YKCIIa U3 HENPaBUILHON APOOH.
BoinoHATH apudmMeTnyecKue 1eiCTBUs

C 0OBIKHOBEHHBIMH JPOOSMYU; MPUMEHATH CBOMCTBA
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3a/1a4uu Ha IPoOHu.
[IpumeneHue OyKB
JUISL 3aIHACH
MaTEeMaTUYECKUX
BBIPAKEHUU U
MIPEIJIOKECHU N

apu(PpMETUICCKUX JEHCTBUN JJI PAITHOHATA3AIIH
BBIYMCIICHUM.

BoINOJIHATH NPUKUAKY U OLEHKY PE3YyJIbTaTa BHIYUCICHUH;
NpeaIaraTb U MPUMEHSTh NPUEMbI IPOBEPKU BHIYUCIICHUIA.
IIpoBoauTH McC/IeI0OBAHUA CBOMCTB ApOOEH, ONUPasiCh

Ha YHCIIOBBIE SKCTIEPUMEHTHI (B TOM YHCJIIE C IOMOIIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAaHUS

0 Apo0sX, NPUBOAUTH PUMeEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHUS BHICKA3bIBAHUM.

Pemarts TeKCTOBBIC 33/1a4, CO/IEpKAIUE IPOOHBIE TaHHBIC, U
3a71a4M Ha HaX0XJACHHUE YaCTHU LEJIOT0 U LEJIOro M0 €ro YacTH;
BbISIBJISITH MX CXO/JICTBA U Pa3JINYUs.

MopaeaupoBarh X0 PEIICHU 3aa41 ¢ TOMOLIBIO PUCYHKA,
CXEMBI, TaOJIMIIEI.

IIpuBoauTh, pa3dupath, OLEHUBATDH PA3INYHbBIC PEIICHNUS,
3allMCH PEIICHUN TEKCTOBBIX 3a/1a4.

Kpurnyecku onieHUBaTh NOJIYUYCHHBIN PE3YyJIbTAT,
OCYILECTBIISITH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAMTH OITNOKH.
3HAKOMHUTBCS C UCTOPHUEi pa3BUTHS apUPMETHKU

Harnsanas reomerpust.
MHOTOyronbHuKH

10

MHOTroyrojbHUKH.
YeTsIpEXYroIbHUK,
MIPSIMOYTOJIBHUK,
KBaJpar.
IIpakTrueckas

OnuceiBaTh, HCNOJIb3YS TEPMUHOJIOTUIO, H300PaKATH

C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJEJIUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

I[IpuBoauTH NpUMeEPHI 0OHEKTOB PEATHHOTO MUPA, UMEIOIIINX
(GbopMy MHOTOYTOJIbHUKA, TPSIMOYTOJIbHUKA, KBAPaTa,
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pabota
«ITocTpoenne
MPSMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMU

HAa HEJIMHOBAHHOU
Oymarey.
TpeyronpHuK.
IImomane n
TIEPUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIBHUKOB,
€ AMHUIIBI
V3MEPEHUS
TTOIIAIH.
ITepumerp
MHOTOYTOJIbHUKA

TPEYTOJIBbHUKA, OLCHUBATDH UX JIMHENHBIE PA3MEPBI.
BoI4ucjsTh: IEpUMETpP TPEYTrOJIbHUKA, IPSIMOYTOJIbHUKA,
MHOTI'OYT'OJIbHUKA; TUIOIIAAb IPSMOYTOJIbHUKA, KBagpaTa.
M300paxkaTh OCTPOYIOJIBHBIE, IPSIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTponTh Ha HEJIMHOBAaHHOM M KJIETYaTOW Oymare KBajaparT u
MPSAMOYTOJIBHUK C 3aJaHHBIMU JJIMHAMU CTOPOH.
HcciienoBats cBOMCTBA IPSIMOYTOJIbHUKA, KBaIpaTa IIyTEM
HKCIIEPUMEHTA, HAOIIOACHUSI, U3MEPEHUS], MOJECIINPOBAHNUS;
CPAaBHUBATh CBOMCTBA KBAJpaTa U NPSIMOYTOJIbHHKA.
Koncrpynposats MaTeMaTH4YeCKHE NPEAT0KECHUS

C ITOMOIIIBIO CBSI30K «HEKOTOPBI», «11000i1». Pacmo3naBarth
VCTUHHBIE U JIOKHBIE BBICKA3bIBAHNSI O MHOTOYT'OJIbHUKAX,
NPUBOINTH NPUMEPHI U KOHTPIPUMEPHI.

HcciienoBars 3aBUCMMOCTD IIJIOIIAIHA KBaApaTa OT JJIMHbI
€ro CTOPOHBL.

HUcnonb30BaTh CBOMCTBA KBAIPATHOM CETKU IS IOCTPOCHUS
¢buryp; pazdouBaTh IPSIMOYTOJIBHUK HA KBAJPATHI,
TPEYTrOJbHUKHU; COCTABJIATH QUTYPHI U3 KBAJIPaTOB U
IPSIMOYTOJIBHUKOB U HAXOAUTh UX IUIOIIA/b, pa30uBaTh
Gurypsl Ha IPSMOYTOJILHUKY U KBaJAPAThl U HAXOAUTh UX
IIJIOILA/b.

BripaxaTh BeJIMUMHY IUIONIAU B PA3JIMYHBIX €IMHULAX
MU3MEPEHUS METPUUECKON CUCTEMBI MED, IOHUMATDH U
HCIO0JIb30BATH 3ABUCHMOCTH MEXIy METPUYECKUMU
eAVMHULAMU U3MEPEHUS IIJIOIIAIN.
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3HAKOMHUTHCS ¢ IPUMePaMH NPUMeEHEHUsI TTOMIAN U
NepUMeTpa B MPAKTUIECKUX CUTyalusax. PemaTs 3agqauu

U3 peajbHON KU3HH, MPeAJIaratb H 00CyKIaTh pa3iuvyHbIe
CIOCO0BI PEIICHUS 3a/1a4

JlecsaTuaHbIC IPOOH

38

JlecsT4Has 3aUCh
npo0Oeii. CpaBHEHUE
JECATUYHBIX
JpOOeH.

JlenicTBus

C JIECATUYHBIMH
JIPOOSIMH.
OxkpyrieHue
JECATHYHBIX
JIpOOeH.

Penienue TeKCTOBBIX
3a/1a4, CoACpIKaIINX
npoou. OCHOBHBIE
3aJlayu Ha ApooH

IIpencraBiasiTh JECATUUHYIO IPOOB B BUJIE OOBIKHOBEHHOM,
YUTATh U 3aNMCHIBATH, CPABHUBATD JICCATUYHBIE IPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YIOOPSIAOUMBAHUS IECATUYHBIX APOOEH.

N300paxaTth necaTUYHbIE APOOU TOUKAMU Ha KOOPIMHATHON
IIPSIMOU.

BoISIBASITH €X0ACTBA M PA3JIMUMs TPABIIT apUPMETHIECKUX
JIEWCTBUY C HATYPAJIbHBIMHU YUCIIAMU U JECATUYHBIMU
JIpoOsIMU, OOBACHSTH UX.

BoInogHaTh apudMeTHUeCKUe NeUCTBUS C IECITUIHBIMU
JpoOsSIMU; BBINIOJIHATH NPUKUAKY U OLEHKY pe3yiibTaTa
BBIYMCIICHUM.

IIpumeHsTH cBOMicTBA apuPMeTHUESCKUX JEHCTBUN

JUISL palliOHAIN3alUU BEIYUCIEHUH.

I[IpuMeHATH NPABUI0 OKPYTIJIEHHS JIECATUYHBIX APOOECH.
IIpoBoauTH HCCJIEI0BAHMSI CBOMCTB ACCATUYHBIX IPOOCH,
OMUPAsICh HAa YHCIIOBBIE IKCIIEPUMEHTHI (B TOM UUCIIC

C MOMOIIbIO KOMITBIOTEPA), BBIAIBUTATh TMIIOTE3bI U
MPUBOAUTH UX 00OCHOBAHUS.

Pacno3HaBaTh UCTUHHBIC U JIO)KHBIE BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS U OTPULAHUS BbICKAa3bIBAHUM.
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PemaTh TeKCTOBBIE 33a4H, COJIEpKAIINE APOOHBIE JaAHHbBIE, U
Ha HAaXO0XKJIEHUE YaCTU LEJIOr0 M LIEJIOro MO €ro YacTH;
BBIAIBJISITh MX CXO/JICTBA U PA3JINYMA.

MopeanpoBaTh X0/ PELICHU 3a1a41 C TOMOILBIO PUCYHKA,
cxeMbl, Tabiuiel. [lpuBoanTh, pa30MpaTh, OLEHUBATH
pa3IuYHbIC PEIICHHUS, 3aIIUCH PEIIEHNI TEKCTOBBIX 3a/1a4.
OnepupoBathb IpOOHBIMU YHUCIIAMU B PEATbHBIX KU3HEHHBIX
CUTyalUsX.

Kpuruyecku oueHuBaTh I0OJy4YCHHBIN PE3YIbTAT,
OCYUIIECTBJISITh CAMOKOHTPOJIb, IPOBEPSISE OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUThH OLIHOKH.
3HAKOMUTBCS € HCTOPHE pa3BUTUS apUPMETHKU

Harnsinnas reometpusi.
Tena u purypsi
B IPOCTPAHCTBE

MHOrorpaHHUKH.
N3o6pakenue
MHOT'OTPaHHUKOB.
Monenn
MIPOCTPAHCTBEHHBIX
TeJl.
[IpsAMOYTOJIbHBIN
napajuiejenumnes,
ky0. Pa3BépTku kyOa
Y Mapajuiesenuesa.
IIpakTnyeckas
pabota «Pa3BépTka
KyOay.

O0nBEM KyOa,

Pacno3HaBaTh Ha YepTexkax, pUCYHKAX, B OKPYKaKOLIEeM
MHpe IPSMOYTOJIbHBIN Mapalienenunea, Kyo,
MHOTOI'PAaHHHKH, ONIMCHIBAThH, HCIOJIb3YS TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEHHBIE pa3MEpPHI.

IIpuBoauTHL NpUMeEPbI 0OBEKTOB PEATLHOTO MUPA, UMEIOIINX
($bopMy MHOTOIpaHHUKA, IPSIMOYTOJIBHOTO MapajuieenuIea,
KyOa.

N300pakaTh Ky0 Ha KJIeTUaTON OyMmare.

HccnenoBathb cBoiicTBa Ky0a, MIPSIMOYTOJIbHOTO
napajuie’enunea1a, MHOrorpaHHUKOB, UCIIOJIb3Ysl MOJENH.
Pacno3HaBath u u300paxkarh pa3BEPTKU KyOa U
napaenenuneaa. MogeanpoBathb KyO U napajvieienunes
u3 OymMaru v MpoYrx MaTepuagoB, 00bACHITH CIOCO0
MOJIETIUPOBAHUSL.
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PSIMOYTOJIBHOTO
napasulesIenuIne1a

HaxoauTs n3MepeHus, BBIYUCIAATH IUIONIA/1b TOBEPXHOCTH;
00bEM Ky0a, MPsMOYTOJIBHOTO Napajliesenuea;
HCCJIeA0BATH 3aBUCUMOCTB 00bEMa Ky0a OT JUIMHBI €T0
pedpa, BBIABUTATh M 000CHOBBIBATH THIIOTE3Y.
Ha0Juronath 1 NPOBOAUTH AaHAJOTUM MEX]Y TOHATUAMHU
wioniaau u o0béma, nepuMeTpa 1 IJIOMAaau IOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O MHOTOT'PaHHHKAaX, MPUBOAUTH NPUMEPHI U KOHTPIIPUMEDHI,
CTPOMTH BBICKA3BIBAHMS U OTPULIAHUS BbICKA3bIBAaHUM.
Pemars 3a1a4M U3 peasIbHON KU3HU

[ToBTOpEeHuE U 0000IICHHE

10

IToBTOpEHue
OCHOBHBIX IOHATUH
U METOJIOB Kypca

5 xnacca,
000011IcHNE 3HAHUH

BoeruncasTh 3Ha4eHUS BBIPAXKEHUHN, COAEPKALLNUX
HaTypaJbHbIC YUCIIa, OOBIKHOBEHHBIE U JECATUYHbBIC IPOOH,
BBITNIOJIHATH PE0OPA30BAHMS YHCET.

Bri0upaTh cn10cod cpaBHEHNsI YU CETl, BBIYUCIICHHM,
NPUMEHSITh CBOICTBA apU(METUYECKUX JCHUCTBUIN

JUISL pallMOHAIU3alH BEIYUCIICHUM.

OcymecTBJISATH CAMOKOHTPOJIb BHITIOJTHAEMBIX JTSUCTBUM U
CaMOIPOBEPKY PE3YyJIbTATA BEIYMCICHUM.

Pemars 3agaum U3 peaibHON KNU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA [T PELICHUS 3a/1a4 U3 JPYTUX
y4eOHBIX MPEIMETOB.

Pemarts 3agaun pa3HbIMH CIIOCO0AMH, CDABHUBATD -
CIOCO0BI PEUICHHUS 3a/1a41, BBIOMPATh PAllHOHAIbHBIN
C1ocoo

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI PAMME

170
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6 KJIACC

HaumenoBanue pazaena |KonnuecTtBo OcHOBHOE OCHOBHBIE BU/IBI JICATEIIBHOCTH 00yYaIOIIUXCs
(Tembl) Kypca 4acoB coaepKaHue
HartypanpHbie yncia 30 Apudmernueckue BoinosHsaTh apudMeTnyecKkne 1eiicTBUA ¢ MHOTO3HAYHBIMU
JeHCTBUA HaTypaJbHBIMU YUCJIaMHU, HAXOJAUTh 3HAYEHUS YHUCIIOBBIX
C MHOT'O3HAQYHBIMH BBIpAXEHUN CO CKOOKaMU U 0€3 CKOOOK; BLIYUCIATH
HaTypaJbHBIMHU 3HAYEHMS BBIPKECHUH, COJEpKAIINX CTEIICHU.
yuciaaMu. YucnoBsle | BbINOJIHATH NPUKHAKY M OIEHKY 3HAUCHUIN YMCIOBBIX
BBIPKECHMUSI, BBIPAKCHUI, MPUMEHATH NPHUEMBI IPOBEPKHM PE3yiIbTaTa.
MOPSZIOK IEMCTBUH, Hcnoab30BaTh NPU BIYUCTEHUSIX IEPEMECTUTEIBLHOE U
HCITOJIb30BaHHE COYETATEJIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUSI,

cko0ok. OKpyryieHHe
HaTypaJIbHBIX YUCE]I.
JlenuTenu u KpaTHbIE
Yypca; HauOOJIbIINI
OOIIMH JEeIUTEND U
HauMEHBIIIEE 00IIIee
KpaTHOE.

JlenuMocTh CyMMBI U
MIPOU3BECHUS.
Jenenune

C OCTaTKOM.
Pemenune TeKCTOBBIX
3a71a4

pacrpeeIuTeIbHOE CBOMCTBO YMHOKEHUSI OTHOCUTEIIBHO
CJIOXEHUS1, CBOMCTBA apu(PMETUUYECKUX ACHUCTBUH.
HccaenoBaTh YKCIOBBIC 3aKOHOMEPHOCTH, ITPOBOIUTH
YHUCJIOBBIC IKCTICPUMEHTHI, BBIIBUTATh M 000CHOBBIBATH
THIIOTE3bI.

dopMyJTHPOBATH ONpPe/ieJIeHUs JICITUTEINS U KPaTHOTO,
HauOOIBIIET0 OOIIETO JACIUTENS U HAaUMEHBIIIETO 00IIEro

KpaTHOTI'O, IIPOCTOTO U COCTABHOI'O YMUCEJI; UCITI0JIb30BATh OTU

IMOHATHA IIPpU PCIICHUHA 3a/1a4.

IIpuMeHsATH aJITOPUTMBI BEIUKCIIEHUS HAMOOJBIIET0 00I1IEero

JICIUTENI 1 HAMMEHBILEro 00I1ero KpaTHOTO JIBYX YUCEN,
QITOPUTM PA3JIOKEHHS YHUCIIA HA TIPOCTHIE MHOKUTEH.
HccaenoBathb ycinoBUs 1eIUMOCTA Ha 4 U 6.
HUccaenoBatp, 00cyxaarb, GopMyJIMpoBaTh U
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000CHOBBIBATH BBIBO/I O YETHOCTH CyMMBI, TPOU3BEICHHUS:
JIBYX YETHBIX YUCE, IBYX HEUETHBIX YHUCIIE, YETHOTO U
HEUYETHOIO YHCEIL.

HccaenoBaTh CBOMCTBA JETMMOCTH CYMMBI U IPOU3BEICHUS
YHUCEN.

IIpuBoaUTH NpUMeEPHI YUCET C 3aJJaHHBIMU CBOMCTBAMH,
pacno3HaBaTh BepHbIe M HEBEPHbIE YTBEPKICHUS

O CBOMCTBAx 4ucell, ONMPOBEPraTh HEBEPHBIEC YTBEPKIACHUS
C IIOMOIIBKO KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTH4YeCKHeE MPeIJI0KEHUS

C IIOMOILBIO CBSA30K «W», «KUJIN», KECIH. .., TO...».

PemiaTh TEKCTOBBIE 3371a4H, BKIIFOYAOIIUE TTOHATUS
JETUMOCTH, apu(PMETUYECKUM CIIOCOOOM, UCTIOIB30BaTh
nepedop BCeX BO3MOXKHBIX BAPHUAHTOB.

MoaeanpoBarb X0 PEUICHUS 3aa4M C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3doupaThb, OLEHUBATH PA3JITUYHBIC PEIICHNUS,
3allMCH PEIIEHNUN TEKCTOBBIX 33/1a4.

Kpurnyecku oneHUBaTh NIOJYUYCHHBIN PE3yJIbTaT, HAXOAUTh
OIMOKH, OCYIIECTBIISITH CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBUE YCIIOBUIO

Harnsgnast reomerpusi.
[IpsiMbIE HA IIIIOCKOCTH

[IepienauKynsIpHBIE
psIMBIE.
[TapannenbHbie
npsiIMBbIE.
Paccrosnue mexny

Pacno3HaBaTth Ha yepTexax, pUCyHKAX CIIydau B3AMMHOI'O
PACIIOJIOKEHUS ABYX MPSIMBIX.

HN300paxkaTh ¢ NIOMOLIBIO YePTEKHBIX MHHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KieTyaTol Oymare JBe NepeceKaroImecs
IIPsIMBIE, 1BE NTapaJUICIbHBIC NIPSIMBIE, CTPOUTH IIPIMYIO,
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JIBYMsI TOYKAMH,
OT TOYKH J0 NPSAMOH,
JUIMHA MapuIpyTa

Ha KBaIPaTHOU CETKE

NEPIEHANKYISIPHYIO TAHHOU.

IIpuBoauTh NpUMeEpPHI NAPALIETBHOCTH U
NEPIEHANKYIJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYrOJIBHUKAX NEPIEHAUKYIISIPHBIE U
napasuiesibHble CTOpOHBl. M300paxkaTh MHOTOYTOJIbHUKH

C MapaJuIeJIbHBIMU, IEPICHAUKYJIIPHBIMU CTOPOHAMM.
Haxoaurhb paccTossHUE MEXAY ABYMs TOYKAMU, OT TOUYKU
JI0 TIPSAMOM, IJIMHY ITyTH Ha KBaJAPATHOU CETKE, B TOM YHCIIE
UCIOJIB3YS LIU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
IpoOb, OCHOBHOE
CBOMCTBO J1pooH,
COKpalleHue apooei.
CpaBHeHue u
YIOPSIOYMBAHUE
Tpo0ei.
Hecstuunbie npodu
U MeTprUecKas
cucTeMa Mep.
Apudmernueckue
JICVUCTBUS

C OOBIKHOBEHHBIMH
U JICCATUYHBIMU
JTPOOSIMH.
OTHoIIeHHE.
JleneHue B JaHHOM

CpaBHUBATH U YNOPSA0YMBATH JIpoOH, BLIOMPATH CIIOCO0
CpaBHEHUS IpoOeH.

IIpeacraBasiTh AeCATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
npoOeit 1 0OBIKHOBEHHBIC B BUIE ICCATUYHBIX, HCIO0JIb30BATH
IKBHBAJIEHTHbIE MPeACTABJEHUS TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOIB30BaTH JIECSITUYHBIC
JpoOH IMpu MpeoOpa30BaHUH BETUYNH B METPHUCCKOM
CUCTEME Mep.

BoinosHaTh apudpmMeTnyeckue 1eHCTBUS

C OOBIKHOBCHHBIMH U JICCITUIHBIMU JTPOOSIMHU.

BoeruncasTh 3HaueHNs BBIPAKECHUN, COAEPIKALLNX
OOBIKHOBEHHBIE U IECATUYHBIE TPOOU, BBITIOIHSTH
npeodpazoBaHust 1pooeli, BLIOUPATh cOCO0, MPUMEHSTH
CBOMCTBA apuPpMETUUECKUX JCHCTBUH JIJIs1 pallMOHAIU3AIUN
BBIYKCJICHUM.

CocTaBiasiTh OTHOIIEHUS U TPOTIOPIIUH, HAXOAUTH
OTHOIIIEHUE BEJIUYHH, JIIUTh BEJIMUUHY B IAHHOM
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OTHOILICHUHU.
Macmra0,
IIPOIIOPIIUSL.
[TondaTHe npoueHTa.
Brrancnenune
IIPOLICHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MIPOIICHTY.

Pemienune TekcTOBBIX
3a7a4, CoOAEepKaIuX
JpOOU U MPOIEHTHI.
[IpakTrueckas
paboTta «OTHOIIEHUE
JUTMHBI OKPYKHOCTHU
K €€ IuaMeTpy»

OTHOILICHUMU.
Haxoauth 3KcnIepUMEHTAIbHBIM IIyTEéM OTHOILLICHUE JJIMHBI
OKPYKHOCTH K €€ 1hUameTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOIIICHNE BETUYHH,
HAXOJUTh MACIITA0 IJIaHA, KAPTHI U BBIYUCIISITH PACCTOSTHUS,
UCIIOJIb3Ysl MacIiTao.

OO0BbSACHATD, YTO TAKOE MPOIEHT, YIOTPEOISATH 000POTHI peun
CO CJIOBOM «ITIPOIIEHT». BbIpaskaTh MPOLICHTHI B APOOSX U
JpoOu B MPOIIEHTAX, OTHOIICHUE IBYX BEJIUYHMH B MPOIEHTAX.
Bb1uncasiTh NPOLEHT OT YKCIA U YUCIIO IO €ro NPOLIEHTY.
Oxpyrasth 1poOU U TPOLICHTHI, HAXOAUTH MPUOTUKEHUS
quced.

Pemartsb 3a1a4m Ha YaCTH, TPOLIEHTHI, MPONOPLIUH,

Ha HaXOXJICHHE IpoOu (MPOIIEHTa) OT BEIMYUHBI U BETUYHHBI
o e€ ApoOu (TIpoLeHTY), ApoOu (MIPOIEHTA), KOTOPHIN
COCTaBJISICT OJHA BeIM4YMHA OT npyrou. IlpuBoauTs,
pa3dupaTh, OUEHUBATH PA3JINYHBIC PEIICHUS, 3aIUCU
PEILIEHUN TEKCTOBBIX 3a/a4.

N3BaexkaTs uHGOPMANMIO U3 TAOJIUIl U AUATPAMM,
WHTEPIPETUPOBATH TAOJINYHBIC TAHHEIE,

OTpeeNsTh HanOOJbIee U HANMEHbBIIICE

U3 MIPEJCTABIICHHBIX JIAHHBIX

Harnsgnast reomerpusi.
Cummetpus

OceBast cuMMeTpHS.
LenTpanbHas
CUMMETPHHI.

Pacno3naBaTth Ha yepTeKaxX U U300pPAKCHUIX, H300PAKATD
OT PyKH, CTPOUTH C TIOMOII[bI0 HHCTPYMEHTOB (PUTYPY
(0Tpe3oK, JIOMaHy10, TPEYTOJIbHUK, PSIMOYTOJIbHUK,
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[Toctpoenue
CUMMETPUYHBIX
buryp.
[IpakTrueckas
paborta «OceBas
CUMMETPUS.
Cummerpus

B IIPOCTPAHCTBE

OKpPY>KHOCTbh), CHAMMETPHUYHYIO JJaHHONU OTHOCHUTEIBHO
MPSIMO, TOUKH.

Haxoauth npuMepbl CHMMETPUH B OKPY’KaOILIEM MUDE.
MopenupoBathb u3 Oymaru a8e Gurypbl, CHAMMETPUYHBIC
OTHOCHUTEJILHO MPSMOIl; KOHCTPYHPOBATh F€OMETPUUECKUE
KOH(UTYpaIMH, UCTIOIB3Ys CBOMCTBO CHMMETPHUH, B TOM
YHCJIe C TIOMOIBIO LHU(POBBIX PECYPCOB.

HccnenoBath cBOMCTBA U3yUEHHBIX QUTYD, CBA3aHHbBIE

C CUMMETpPHEM, UCIIOJIb3YS SKCIIEPUMEHT, HaOII0/ICHNUE,
MO/JIEIUPOBAHHUE.

O00CHOBBIBATH, OIPOBEPraTh C IOMOIIbIO KOHTPIPHUMEPOB
YTBEPKACHUS O CAMMETPHUH PUTYP

Bripaxenus ¢ OykBamu

[Ipumenenue OykB
TUTSL 3aITUCH
MaTEMaTHYECKHUX
BBIPAXEHUU U
IIPEIOKEHUM.
bykBeHHbIE
BBIPAKEHHUS U
YHUCIIOBbIE
MOJICTAHOBKHU.
bykBeHHbIE
PaBEHCTBa,
HaXOXJICHUE
HENU3BECTHOTO

Hcnoan3oBaTh OYKBBI 7151 0003HAYCHUS YMCETI, TP 3aITUCH
MaTeMaTUYECKUX YTBEPKICHUM, COCTABIISITh OYKBEHHBIC
BBIPAKEHUS 110 YCIOBUIO 33J]a4H.

HccienoBaTh HECIIOKHBIE YUCTIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIB30BaTh OYKBBI JIS1 UX 3aIKCH.

BouIuucasiTh 4UCIIOBOE 3HaUYCHHE OYKBEHHOTO BBIPAXKECHUS
MIPU 33JIaHHBIX 3HAYCHUSIX OYKB.

3anucbiBaTh (OPMYJIBI: IEPUMETPA U TUIOILAIN
MPSIMOYTOJILHUKA, KBaJIpaTa; AJIMHBI OKPY>KHOCTH, TUIOIIA TN
Kpyra; BbINOJHATH BLIYUCIEHHUS 110 3TUM (POopMYyJIaM.
CocTaBasth popMyJibl, BEIPAKAIOIINE 3aBUCUMOCTH MEXITY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA,
KOJIMYE€CTBO, CTOUMOCTb; IPOU3BOUTEIBLHOCTbD, BpEMS, 00bEM
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KOMITOHEHTA. pabOThI; BBINOJIHATH BEIYUCIICHUS 110 3TUM (POPMYIIaM.
DopMyJsl Haxoauth HEM3BECTHBINM KOMIIOHEHT apU(PMETHUECKOTO
NEeNUCTBUS
Harnsgaas reomerpus. 14 YeThIpEXYTroNIbHUK, M300paxaTh Ha HEJIMHOBAHHOM U KJIETYaTOW Oymare
@urypsl Ha IIIOCKOCTU MIPUMEPBI C MCIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YEeThIPEXYTOJIbHUKOB. | YETBIPEXYTOJIBHUKH C 3aIaHHBIMU CBOMCTBAMH:
[IpssMOYTOJIBHUK, C HapaJuIeJIbHBIMU, IEPIEHIUKYJIIPHBIMH, PABHBIMU

KBaJpatT: CBOMCTBA
CTOPOH, YTJIOB,
TMaroHajeH.
W3mepenue yrios.
Bunnr
TPEYTOJIbHUKOB.
[Tepumetp
MHOTOYTOJIbHUKA.
[Tnowmane ¢urypsl.
dopmyIibl
IIEpUMETpA U

I (O1EN
IPSAMOYTOJIbHUKA.
[Tpubnmxeénnoe
VU3MEpPEHUE IUIOIA TN
duryp.
[IpakTrueckas

CTOPOHAaMHU, NMPSMBIMU YTIIAMHU U JIp., PaBHOOEIPEHHBIN
TpeyronbHUK. [lpeanarars U 00CyKa1aTh CoCoObI,
aJITOPUTMBI [TIOCTPOCHUS.

HUccaenoBath, UCTIOIB3YS HKCIIEPUMEHT, HAOIIOACHHE,
MOJICIUPOBaHUE, CBOMCTBA MPSMOYTOJIbHUKA, KBapaTa,
pa30uBaTh Ha TPEYTrOJIbHUKUA. OO0CHOBBIBATH, ONPOBEPTraTh
C IOMOIIIbIO KOHTPIPUMEPOB YTBEPKICHUS

O IPSIMOYTOJILHUKE, KBaApaTe, PAC03HABATH BEPHBIEC U
HEBEPHBIEC YTBEPKICHHUS.

N3mepsATh M CTPOUTH C MIOMOIIBIO TPAHCTIOPTUPA YTJIbI,

B TOM YHUCJIE B MHOTOYTOJIbHUKE, CPABHUBATD YTJIbI;
Pacno3HaBaTh OCTPHIE, IPSMBbIEC, TYIIbIE, PA3BEPHYTHIE YIJIbI.
Pacno3naBarthb, n300pazkaTb OCTPOYTOJbHBIN, IPSIMO-
YTOJBHBIN, TYMOYTOJIBHBIN, pABHOOCIPEHHBIH,
PABHOCTOPOHHUMN TPEYTOJBHUKH.

BouIuucasiTh iepuMeTp MHOTOYTOJIbHUKA, TUIOIAIh
MHOTOYTOJIbHUKA pa30MEeHNEM Ha MPSIMOYTOIbHUKH,

33



pabora «ITnomanas
KpyTa»

Ha paBHbBIC PUTYPBI, UCTIOJIH30BaTh METPUUCCKUEC €AMHUIIBI
M3MEPEHUS JIJIMHBI U TUIOIIA]IN.

HUcnonb3oBaTh NpUOJIMKEHHOE M3MEPEHUE JJITUH U
IonIaiel Ha KieTyaTon Oymare, mpuOIMAKEHHOE U3MEPEHNE
JUTMHBI OKPY>KHOCTH, TIJIOIIAIU Kpyra

[lonoxxurtenbHbIC U

OTPULATCIIbHBIC YMCJIa

40

Llenbie yucna.
Monayns yucna,
reoMeTpuyeckas
WHTEpIpeTarus
Motyisi. YuciaoBbie
MIPOMEXYTKH.
IonoxuTtenpHbBIC U
OTpHULIATETLHBIE
yucna. CpaBHEHUE
TTOJIOKUTEIBHBIX 1
OTPHULIATEITLHBIX
YHCe.
Apudmerndeckue
JICUCTBUS

C MOJIOKUTEIIHbHBIMU
U OTpHUIlATEIbHBIMHU
YHUCJIaMH.

Pemenue TeKCTOBBIX
3aJ1a4

IIpuBoAMTH NPUMeEPHI UCTIOIBL30BAHUS B pEATIbHOM )KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YHCEIL.

N300paxkaTh 11eIbIC YUCIIA, TOJ0KUTEIIbHBIE U
OTPULATEIIBHBIE YMCIIA TOYKAMU HA YHCJIOBOM MPSMOI,
HCII0JIb30BATh YKCJIOBYIO MPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpuMeHATH NIPaBWJIA CPABHCHUS, YIIOPAAOYMBATD LICJIbIE
YUCIIa; HAXOAUTh MOJYJIb YUCTIA.

DopMyJIMPOBATH MPABMUJIA BEIYMCIICHUS C TTOJIOKUTETbHBIMU
Y OTPUIATEILHBIMU YACJIAMH, HAXOAUTHh 3HAYEHUSA
YUCJIOBBIX BBIPAKEHUM, COJECPKAIMNX ICUCTBUS

C MOJIOKUTEJIbHBIMU M OTPULIATEIbHBIMH YACJIAMH.
IIpyMeHATH CBOMCTBA CIIOKEHNS U YMHOKECHHS

JJ1s1 TpeoOpa3oBaHus CYMM M MPOU3BEICHUIM
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[IpencraBieHne qaHHBIX

[IpssmoyronbHas
cUCTeMa KOOPIUHAT
Ha TUIOCKOCTH.
Koopaunatel Touku
Ha TUIOCKOCTH,
abcuucca u
OpJIMHATA.
CronGuaTsie U
KpYTOBbIC
JUarpaMmel.
[IpakTrueckas
pabora «Iloctpoenue
arpamMmm.
Pemenne TekcToOBBIX
3a/1a4, CoAEepKaIInX
JTaHHBIE,

O0BbSACHATH M WIIOCTPUPOBATH NOHATHE ITPAMOYTOJIbHOU
CHUCTEMBI KOOPAMHAT HA IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOMTH Ha KOOPAUHATHOM MJIIOCKOCTH
TOYKU U (PUTYPHI O 3aJaHHBIM KOOpAUHATAM, HAXOAUTH
KOOPJIMHATHI TOYEK.

Yurarh cTOI04YaTHIC U KPYTOBBIC THArPaMMBbI;
HHTEPNPETUPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpamMmmbl. Ucnosib3oBaTh HHGOpMALHIO,
MPECTaBICHHYIO B Ta0IUIIaX, HA TUarpaMMax JJIsl perieHus
TEKCTOBBIX 33]1a4 U 3a7]a4 U3 peajbHON KU3HU

IIPEACTaBJICHHBIC

B Ta0IUIIAX U

Ha 1yarpammax
Harmsannas reometpus. [IpssmoyrosbHBIM PacnosnaBarthb Ha yeprexax, pUCYHKaX, ONMUCHIBATH
@urypsl B IPOCTPAHCTBE napajuleIeuIes, MApaMULy, IPU3MY, HAJIMHIP, KOHYC, IIap, M300pa!kKaTh UX

KyO, mpu3ma,
nupamMua, KOHycC,
IWIAHID, TIap U
chepa.
Nzobpaxenue

OT PYKH, MOJIeJIMPOBATH 13 OyMaru, MiacTUINHA, TPOBOJIOKU
u 1p. [lpuBoauTs NpuMepbl 00HEKTOB OKPYKAIOIIETO MHUPA,
UMeImuX (HOPMbI HA3BAaHHBIX TEJ.

Hcnoab3oBaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpO, TpaHb,
OCHOBAHUE, BBICOTA, PAANYC U THAMETP, pa3BEPTKA.
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MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
pPa3BEPTOK
MHOTOTPaHHHUKOB,
HUJIMHAPA U KOHYCA.
[IpakTnueckas
pabota «Co3znanue
MoJIeJIeH
IIPOCTPAHCTBEHHBIX
buryp».

ITonstne 06BEMA;
€IMHULIBI U3MEPEHUS
o0BbéMa. O0bEM
IPSIMOYTOJIBHOTO
napajuieenunena,
Ky0a, popMyiibl
o0BéMa

N3yuaTh, UCTIOJIB3YS SKCIIEPUMEHT, HAOIIOAEHUE, U3MEPEHHUE,
MOJICJINPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HAa3BaHHBIX TEJ, BBISAABJISATH CXOACTBA U
Pa3IHYHs: MEKIY IMPAMUAION U IIPU3MON; MEKITY
LHUAJIMHIPOM, KOHYCOM H IIapOM.

Pacno3naBarsp pa3BEpTKH Napasuienenunena, Kyoa, npusmsl,
nupamMubl, KOHyca, HUJIMHAPA; KOHCTPYHPOBATH JAHHBIC
TeJa U3 pa3BEPTOK, CO3AABATh UX MOJEIH.

Co3naBath MoJeJIM IPOCTPAHCTBEHHBIX QUTYp (U3 Oymaru,
IPOBOJIOKH, TUTACTUJIMHA U JIp.)

N3mepsaTs HAa MoAesIX: ITTMHBI pEOEP MHOTOTPAaHHUKOB,
JUaMeTp Iapa.

BeiBoauth popmyry o0bEMa IpsIMOYTOJILHOTO
napajuieienuneaa.

BoruncasaTts no gpopmysam: 00bEM MPSIMOYTOIbHOTO
napajuiesienunena, Kyoa; uCrojb30BaTh €IUHULIBI U3MEPEHUS
00bEMa; BBIYUCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napaJIeIeNUIEe 0B; pelaTh 3a1a4M C PEAIbHBIMU JAHHBIMU

[ToBTOpEHUE, 0000IICHHE,
CHCTEMATH3ALUS

20

[ToBTOpEHUE
OCHOBHBIX MOHSATHI
U METOJIOB KYpPCOB 5
1 6 KJIaCCOB,
0000111eHNE U
CHCTEMaTH3aIHs
3HAHUU

BbI4UCIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
HaTypallbHbIE, LIEJIbIC, TOJIOKUTEIBHBIEC U OTPULIATEILHBIC
4ucia, OOBIKHOBEHHBIE U ICCATUYHBIE IPOOH, BBITIOJIHSTh
npeo0pa30BaHUs YUCENT U BHIPAKCHHM.

Bri0upaTh cniocod cpaBHEHUS YUCET, BBIUUCICHH,
NPUMEHSTH CBOIcTBAa apu(METUYECKUX ACHCTBUI

JUISL pallMOHAIU3alH BEIYMCIICHUM.
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Pemarts 3agaum u3 peaqbHON KU3HU, IPUMEHATH
MaTeMaTH4eCKHue 3HAHUA JIJIs1 pelIeHUs 33714 U3 JPYrux
MPEIMETOB.

PemaTh 3a1a4u pa3HbIMH C1I0CO0AMU, CPABHUBATD,
BbIOMPATH CNOCOOBI PEIICHUA 3a/Ia4H.

OcyecTBJIATH CAMOKOHTPOJIb BBITTOJIHSAEMBIX IEUCTBUN U
CaMOITPOBEPKY Pe3ybTaTa BHIYUCICHUM

OBILEE KOJIMYECTBO
YACOB I1O ITPOI PAMME

170
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PABOYAS ITIPOTPAMMA YYEGHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

AnreOpa siBIIsIeTCA OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHMUS:
OHa O0ECreYrBaeT U3YYECHHUE JAPYTUX AUCLHUIUIMH, KaK €CTECTBEHHO-HAYYHOrO, TaK U
TYMaHUTApHOTO IIMKJIOB, €€ OCBOGHHE HEOOXOIMMO IS MPOJOJKEHHUS 00pa30BaHUs U
B TIOBCEAHEBHON W3HH. Pa3BuTme y o0OydarlmMXcs HAY4YHbIX MPEICTaBICHUN
O TMPOUCXOXKIACHUM U CYIIHOCTH anreOpanyeckux aOCTpakIiuii, crocode OTpaskeHus
MaTeMaTUYeCKOW HAyKOW SBIEHWHW W TIPOILECCOB B MPHUPOJE W OOIIECTBE, POJHU
MaTEMaTHYECKOT0 MOJICJITMPOBAHUS B HAyYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(hopMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBIILICHUS, HEOOXOAUMBIX
JUIS a[laliTallii B COBpeMEHHOM Iiu(poBoM oO1iecTBe. 3yuenue anredpbl oOecreunBaeT
pa3BUTHE yMEHUS HaOII0JaTh, CPaBHUBATb, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaThH CBOU
JNEUCTBUSL W BBIBOJIBI, (opMynupoBaTh yTBepkaceHUs. OcCBOoeHUE Kypca aireOpsl
00€ecreynBaeT pPa3BUTUE JIOTHUECKOTO MBIIIEHUS OOY4YaloIIUXCA: OHH HMCIHOJIBb3YIOT
NENYyKTUBHBIE W WHIYKTUBHBIE pacCyXaAeHus, 000O0IleHHe U KOHKPETU3AIIHUIO,
abcTparupoBanue u aHanoruto. O0yueHue anredpe npeanonaraeT 3HaYuTeIbHbIN 00bEM
CaMOCTOSTENIbHON JEATEIbHOCTH 00Yy4aroUuIuXcs, HO3TOMY CaMOCTOSITEIbHOE PELICHUE
3a/1ay SABJSETCA peann3auuei AesITeIbHOCTHOTO IPUHIIUIA O0yUEHHUS.

B crpykType mporpamMmbl yuyeOHOro Kypca «AmireOpa» uisi OCHOBHOTO OOIIEro
oOpa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJIEP>KaTEIbHO-METOJUYECKHE JIMHUU:
«YHucna 1 BBIYUCIIEHUD», «AJredpanyecKkue BRIpaXKEHUs», « Y paBHEHUS U HEPABEHCTBAY,
«Dynkuuny. Kaxnas w3 3THX COAEP)KATETbHO-METOJUYECKUX JIMHUNA pa3BUBACTCS
Ha MPOTSKEHUU TPEX JIET U3YUYCHUSI Kypca, B3aUMOJICUCTBYSI C IPYTUMU €r0 JTUHUSIMHU.
B xozxe nzydenus yueOHOro Kypca oOy4aronumcs MPUXOJUTCS JJOTUYECKU PaCCyK1aTh,
HCIIOJB30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBSI3W ¢ ATUM B MNporpammy
y4eOHOro Kypca «Anredpa» BKIIOUYEHbI HEKOTOPBHIE OCHOBBI JIOTUKH, MPEICTABICHHBIE
BO BCEX OCHOBHBIX pa3fellax MaTeMaTUYeCKOro 0Opa30BaHUS M CHOCOOCTBYIOLIWE
OBJIAJICHUIO OOYyYarOUIMMHUCS OCHOB YHHUBEPCAJIbHOTO MAaTEMaTHYECKOTO  A3BIKA.
ConepxaTeabHON U CTPYKTYPHON OCOOCHHOCTBIO YUEOHOTO Kypca « AnreOpay sIBIsSeTCs
€ro UHTETPUPOBAHHBIN XapakKTep.

Conepxanve nuHUA «YucCIa U BRIYUCICHUS» CIIYKUT OCHOBOM ISl TAJIbHEHIIETO
M3Y4YCHUSI MATEMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYaIOMUXCS JIOTUYECKOTO
MBINUICHUS, (OPMHUPOBAHUIO yMEHUS TOJB30BAThCS  alNTOPUTMaMHU, a TakKke
MPUOOPETEHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl TTOBCEIHEBHOM JKU3HH.
Pa3BuTre TOHATHS O 4YHMCIEe HAa YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUs CBA3aHO
C paIMOHAIILHBIMU U HUPPAIMOHAIBHBIMU YWCIaMHU, (HOPMUPOBAHHEM TIPEICTABICHUN
O JICUCTBUTEIBHOM 4YHUCJE. 3aBEPIICHUE OCBOEHUS YHUCJIOBOM JIMHUM OTHECEHO
K cpefiHeMY 00I1IeMy 00pa30BaHUIO.
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Conepxanue AByX anreOpandecKux JMHUNA — «ANreOpandecKkue BBIPAKCHUS» U
«YpaBHEHHS W HEPABEHCTBA» CIIOCOOCTBYET (OPMUPOBAHUIO Yy OOYYAFOIIMXCS
MaTEMaTUYECKOTo anmnapara, HEOOX0UMOT0 JIJIsl PEIICHHUS 3a/1a4 MAaTEeMaTUKH, CMEKHBIX
MPEAMETOB M TIPAKTHKO-OPUEHTUPOBAHHBIX 3adad. Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3zoBaHMs y4eOHBIM MaTepuai TPYNIUPYETCS BOKPYT PalMOHATBHBIX BBIPAKCHHM.
AnreOpa JE€MOHCTpUpPYET 3HAUY€HHE MATEMaTUKH KaK S3bIKa JIJIsi TOCTPOCHHUS
MaTeMaTUYECKUX MOJIEJICH, OTIMCAHMSI TIPOIECCOB U SIBJICHUH pealbHOTO Mupa. B 3amaun
oOydeHus anreOpe BXOAAT TaKKe JalibHENIIee pa3BUTHE alITOPUTMUYECKOTO MBIIIUICHHUS,
HEOOXOIUMOT0, B YaCTHOCTH, JUIsI OCBOEHUS Kypca MH(POPMATUKH, U OBJIa/ICHUE HaBbIKAMU
JIEAYKTUBHBIX paccyxkaeHuid. IIpeoOpa3zoBanne CHUMBOJBHBIX (DOPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaKeHUs!, CHOCOOHOCTEN K MaTeMaTHY€CKOMY TBOPYECTBY.

Conepxanue (QyHKIIMOHAIBHO-TpaUUeCKO JIMHUM HAIlEJIEHO Ha TOJIyYeHHE
OoOyJaronMMuUCss 3HaHUM O (QYHKIMSIX KaK BaKHEWIEH MaTeMaTUYeCKOW MOJeNu
JUTSI OTIMCAHUS W WCCICAOBAHMS Pa3sHOOOPA3HBIX IMPOIIECCOB WM SBJICHHUA B MPUPOIC U
oOmectBe. M3ydyenne marepuana crnocoOCTBYET Pa3BUTHUIO Y OOYUYaAIOIIMXCS YMEHUS
HCITOJIB30BaTh PA3IMYHBIC BHIPA3UTEIBHBIC CPEICTBA SI3bIKA MATEMATHUKH — CJIOBECHBIC,
CUMBOJIMYECKHUE, TpaduuecKre, BHOCUT BKJIAJ B (HOPMUPOBAHUE MPEACTABICHUN O POJIU
MaTEeMAaTHUKHU B Pa3BUTUU IUBUIN3AINHI U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kiaccax M3y4aeTcsi yueOHBIN Kypc «Anredpay,
KOTOPBI BKJIIOYACT CJCAYIOMME OCHOBHBIE pasfeibl coaepkanms: «Yuciaa u
BBIYUCIICHUS», «AJTeOpanvecKkue BBIPAKCHUS», «YPaBHEHUS U HEPABEHCTBA,
«DyHKIHN.

OOmiee 4YKMCIO YacoB, PEKOMEHJIOBAHHBIX JJIsi HW3Y4YeHHUS Yy4eOHOro Kypca
«Anredpa», — 306 wacoB: B 7 kiacce — 102 yaca (3 wyaca B Henmeno), B 8 kimacce —
102 gaca (3 yaca B Hezento), B 9 kinacce — 102 vaca (3 yaca B HeZIEIO).

COILEPKXAHUE OBYYEHUA

7 KITACC
Yucsia v BbIYUCICHUSA

Jpo6u 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEX0]T OT OJHOU (HOpMBI 3anmucu apodeit K
npyroii. IloHsTHE palMOHAIBHOTO YHCIA, 3alUCh, CPAaBHEHUE, YIOPSIOYUBAHUE
palMOHANIbHBIX 4Yuceld. Apudmernyueckue IeHUCTBUS C pPAIlMOHATBHBIMU YHCIAMH.
Pemenue 3aay n3 peaibHON MPAKTUKHU HA YaCTH, HA APOOH.

Crenenb C HaTypaJbHBIM TIIOKa3aTelieM: OIpejesieHue, MpeoOpa3oBaHUe
BBIpQXKEHU HA OCHOBE OMPEIENICHMs, 3amuch OOJbIuX yuced. [IporeHThl, 3amuch
MPOIICHTOB B BHJE JIpoOM W JApoOW B BHUJAE MPOICHTOB. TpU OCHOBHBIE 3aayll Ha
MIPOIIEHTHI, PEIICHHE 3a]1a4 U3 pealibHON MPAKTUKH.

[IpuMmeHeHne TPU3HAKOB JICIMMOCTH, PA3JIOKEHUE HAa MHOXKHUTEIM HaTypaJlbHBIX
YuCel.

PeanbHbIe 3aBUCMMOCTH, B TOM YHCIIE PsSMast U 00paTHas IPOMOPIIMOHATIEHOCTH.
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AuredOpanyeckue BbIpaKeHUs

IlepemeHHbIE, YHMCIIOBOE 3HAYEHUE BBIPAXKEHUS C INepeMeHHOW. JlomycTumsle
3HaYeHUsl NepeMeHHbIX. [IpeacTaBieHue 3aBUCHUMOCTH MEXAYy BEIUYMHAMU B BHJE
¢opmyinbl. Beruucnenus no ¢opmynam. Ilpeobpa3oBaHue OyKBEHHBIX BBIPAKEHUM,
TOKJIECTBEHHO PaBHbIC BBIPAXKEHMsI, IPAaBUJIa PEe0Opa30BaHUS CYMM U NPOU3BEIACHUI,
IpaBUJIa PACKPBITHUSI CKOOOK U MPUBEACHUS [TO00HBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM MTOKA3aTEIIEM.

OpHowieHbl U MHoOrowieHbel. CreneHb MHorouieHa. ClOXeHHe, BBIYMTAHUE,
YMHOKEHHE MHOTIOWIEHOB. POpMyIbl COKPAIIEHHOIO YMHOXKEHHUS: KBaApaT CyMMBbI U
KBagpar pa3HocTu. PopMmyrna pa3HOCTH KBaApaToB. PasioXeHWe MHOTOWICHOB
Ha MHO>XHTEJIN.

YpaBHeHMA M HEPABEHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUS, MpaBWia NpeoO0pa3oBaHUs ypaBHEHMS,
PABHOCHJIBHOCTh YPABHEHUM.

JInHelHOe ypaBHEHHE C OJJTHOM IEPEMEHHOM, YU CIIO KOPHEN JINHEMHOTO YPAaBHEHUS,
peleHne JIMHEMHBIX YypaBHEHUU. COCTaBICHHE YPAaBHEHUU 10 YCIOBHIO 3a/Ja4H.
Pemenne TEKCTOBBIX 3a/1a4 € MOMOIIBIO YPABHEHUM.

JIuneitHoe ypaBHEHHE C JIByMs NEpeMEeHHbIMH U ero rpaduk. Cucrema IBYX
JMHEHHBIX YpaBHEHUH C IByMs NIEpeMEHHbIMU. PelieHne cucTteM ypaBHEHUI criocoO0M
ITOJCTAaHOBKU. [[puMepshI pelieHns TEKCTOBBIX 3a/1a4 € IOMOIIBIO CUCTEM YPaBHEHUM.

DOYyHKUNHA

Koopaunara Touku Ha npsimoit. UncnoBsle NpOMEXKYTKH. PaccTosiHue mexny nByms
TOYKaMH KOOPJAVHATHOU MPSIMOM.

[IpssmoyronbHas cucrema koopaunat, ocu OX u Oy. Abciucca u opuHaTa TOYKA
Ha KOOpPAMHATHOW TuiockocTh. llpumepsl rpadukoB, 3agaHHBIX Qopmyniamu. UreHue
rpadukoB peanbHbIX 3aBucuMocTel. [lonarue gynkuu. ['padux dynkuun. CBoiicTBa
bynakuii. Jluneiinas ¢ynkius, e€ rpaduk. ['paduk dyaknum y = |x|. I'paduueckoe
pEelIEeHNE TMHEWHBIX YPABHEHU Y CUCTEM JIMHEHWHBIX YPABHEHU.

8 KJIACC
Yucua ¥ BBIYUCICHUSA

KBagpatselii kopeHs u3 uncia. [lonsitue o0 upparonanbHoM yucie. JlecsiTuunbie
npuOIKEHNsT HMppalMoHaNbHbIX unced. CBONCTBAa apU(pMETHUYECKHX KBaJpPaTHBIX
KOpHEW M UX MPUMEHEHHUE K MIPeoOpa30BaHUIO YMCIOBBIX BBIPAKEHUIM M BBIYHUCICHHSIM.
JlercTBUTENIbHBIC YHCIIA.

Crenenb ¢ HenbIM Moka3aresieM U €€ cBorictBa. CTaHIapTHas 3allKiCh YHACIA.

AuredpanyecKkue BbIpaKeHUs
KBampaTHbIil TpEXuieH, pa3lIoKEHHUE KBAAPATHOTO TPEXUJIEHA HA MHOXKHUTEIH.
AnrebOpaundeckas podb. OCHOBHOE CBOMCTBO anredpanueckoit npodu. CroxxeHue,
BbIUUTAHUE, yMHOXKEHHE, JIeJICHHE areOpandeckux Ipooeil. ParmoHaabHble BhIpaXKeHUS
U UX npeodpa3oBaHUe.
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YpaBHeHMs M HEPABEHCTBA

KBampatHoe ypaBHeHue, (opMyina KOpHEH KBaJpaTHOro YypaBHEHHUs. Teopema
Buera. Pemienne ypaBHEHUH, CBOASIIMXCS K JIMHEMHBIM M KBaapaTHbIM. [Ipocrelimme
JTPOOHO-paIMOHATbHBIC YPABHEHUS.

I'paduueckas mHTEepnpeTals ypaBHEHHH C JBYMs TNEPEMEHHBIMU W CHCTEM
JIMHENHBIX YPABHEHU C IBYMS IEPEMEHHBIMU. [IprMephI pelieHns: CUCTEM HEJIMHEWHBIX
YpaBHEHUM C IBYMS EPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aareOpandecKuM CriocoOoM.

HucnoBble HEpaBEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OIHOM NEPEMEHHOM.
PaBHOCMIIBHOCTH HEpABEHCTB. JIMHEHBIE HEPABEHCTBA C OJHOM TepeMeHHONn. CHUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

DyHKUMHA

[Tonstue ¢ynxuuu. O6nacTh omnpeAeneHUus U MHOXKECTBO 3HAUCHUN (PYHKIIUU.
CnocoObl 3a1aHus PYHKITHA.

I'padux dynkuuu. Urenue cBoictB pynkiuu no e€ rpaduky. [Ipumeps! rpadukon
GyHKIU, OTpa)KaroX peabHbIE MPOIIECCHI.

@OyHKIMH, ONUCHIBAIOIIKE MPSAMYIO U 00paTHYIO IPONOPLIUOHATIBHBIE 3aBUCUMOCTH,
nx rpaduxn. Pyukmun Y = X2, y = X°, y =Vx, y=|x|. Tpaduueckoe pemenne ypaBHeHHiA
U CUCTEM YpaBHEHUU.

9 KVIACC
Yucia v BbIYUCICHUSA

PanvonanpHbpie 4uCa, WpPpalMOHATIBHBIE YHCIIA, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBbIC TpoOu. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, NEHCTBUTEIBHBIC YHCa KaK
OCECKOHEYHbIE JECATUYHBbIC ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JECHCTBUTEIIBHBIX YACET U KOOPAUHATHOU NIPSMOU.

CpaBHeHue JNEUCTBUTENBHBIX qucell, apudMeTHIeCKue JNEUCTBUS
C JEWCTBUTEIILHBIMU YHCIIAMU.

Pa3smepsl  0OBEKTOB  OKpYXKAIOIIETO  MHUpPa,  JUIMTEIBHOCTH  MPOIECCOB
B OKPY>KaroIIeEM MUDE.

[TpubamxEHHOE 3HAYEHHWE BEJIMYMUHBI, TOYHOCTh NpuOMBKeHUs. OKpyTieHHe
yucell. [Ipuknaka v oueHka pe3yiabTaToB BEIYMCICHUH.

YpaBHeHMs U HEPABEHCTBA

JlunentHoe ypaBHeHue. PemieHune ypaBHEHUN, CBOJSIIMXCS K JIMHEHHBIM.

KBanparnoe ypaBHenue. PenieHwe ypaBHEHUN, CBOJAIIMXCS K KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHHss ypaBHEHUN TPETbEM W 4YETBEPTOU
CTEIIEHEN Pa3JI0)KEHUEM HA MHOXKHUTEIIH.

Pemenne napoOHO-paliMOHANBHBIX ypaBHEHWH. PelneHue TEKCTOBBIX —3a1ad
anredpandecKuM METOJIOM.

VYpaBHeHue c JByMs TEepeMEHHBIMH U ero rpaduk. Pemenne cucrem aByx
JIMHEMHBIX YPABHEHUM C ABYMsI IEPEMEHHBIMU. PellleHre cucTeM ABYX YPaBHEHUH, OHO
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U3 KOTOPBIX JHHEWHOE, a Jpyroe — BTOpoM cTemeHu. ['paduueckas mHTEpHpeTanus
CUCTEMBI YPaBHEHUI C IBYMsI IEPEMEHHBIMH.

Penienune TekcTOBBIX 3a/a4 anreOpanyecKuM crocoooMm.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM NIepeMEHHOW. Pemenwne cucrem
JMHENHBIX HEPABEHCTB ¢ OJHOW nepeMeHHOW. KBaapaTHbie HepaBeHCTBA. ['paduueckas
UHTEPIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMs IIEPEMEHHBIMU.

DYyHKUNHU
KBanpatnunas ¢pynkuus, e€ rpadux u cBorictpa. [lapaboiia, KoopIMHATHI BEPIITUHBI
napaboJibl, 0OCh CAMMETPHUH MapadoIbl.

I'papuxu Qynkuumit: y = #£x, y= kx+b, y = f, y=x3y =% y=|x
X
U UX CBOWCTBA.

YucioBbIe OC/I€10BATEIBHOCTH U IIPOrPecCUn

[loHsiTME YHCIIOBOM  IOCJIENOBATEIBHOCTH. 3aJaHHME  IOCIEI0BATEIbHOCTH
peKyppeHTHOM dhopmyioii u Gpopmymoit N-ro yieHa.

Apudmernueckass M reoMmerpuyeckas nporpeccud. Popmynsl N-ro  4jeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccCuii, CyMMbI IIEPBBIX N YICHOB.

N300paxxeHre 4ieHOB apu(phMETUUECKON U T€OMETPUUECKON MPOrpecCuil TOUKaMu
Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEHMHBIM M SKCHOHEHUMAIbHBIA pOCT. CloKHBIE
ITPOLICHTBL.

IHPEAMETHBIE PE3YJIbTATBI

[IpoBepsiembie TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHSI OCHOBHOMN
obOpasoBarenbHOU MTporpammsl (7 kiacc) Anredpa

Kon [TpoBepsiembie TpeIMETHBIE PE3yIbTaThl OCBOCHHUSI OCHOBHOM 00pa3oBaTenbHON
MIPOBEPSIEMOTO MporpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3ynbpTarta
1 Urcna u BEIYUCTICHUS
11 BEITIONHATE, coYeTasi YCTHBIC M MMCbMEHHBIC TIPUEMBbI, apu(PMEeTHICCKUE EHCTBUS C

[pallMOHAJIbHBIMHW YU CJIaMHA

Haxoauth 3Ha4eHMs] YUCIOBBIX BBIPAXKEHUN, MPUMEHSTh Pa3HOOOpPa3HbIE CITOCOOBI U
1.2 [IpUEMBbI BEIYUCIICHUS 3HAYECHUN JPOOHBIX BRIPAXKEHUHN, COIEPKAIINX OOBIKHOBEHHBIE
1 IECSITUYHBIC TPOOH

[lepexonuTh OT OIHOM QOpMBI 3amucH uucen K JApyroil (mpeoOpa3oBbIBAThH

13 NIECSITUUHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH,
B OECKOHEUHYIO ACCATUIHYIO IPOOb)

14 CpaBHUBATh U YNOPSJOUYMBATh PALIMOHAIBHBIE YHCIIA

1.5 OKpyIJISITh YnCIIa
BbINOMHATE NPUKUAKY M OLEHKY pe3yJbTaTa BBIUMCICHHWM, OLEHKY 3HAYeHMH

1.6 YMCIIOBBIX BBIPAKEHUH. BBINOMHATH NEHCTBUS CO CTENEHAMHM C HaTypaJbHBIMH
[TOKa3aTeIsIMU

1.7 [ IpMEHSITh IPU3HAKK JEIMMOCTH, Pa3JI0KEHNE HA MHOKUTENN HAaTypaJIbHBIX YUCEI
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Pemrate pakTUKO-OPUEHTUPOBAHHBIE 3a1a4M, CBSA3aHHBIC C OTHOLICHHUEM BEIUYMH,
[IPONOPLUOHAIBHOCTBIO BEJIMYMH, IPOLICHTAMHM, HHTEPIPETUPOBATH PE3YJIbTaThI

18 pelIeHHsT 3aJad C Y4eTOM OIPAaHUYEHUM, CBSI3aHHBIX CO  CBOWCTBaMHU
[paccMaTpUBaEeMbIX 0OBEKTOB
2 IAnireOpanyecKre BbIpaXKeHUs
21 lcronb30BaTh anreOpanyecKkyr0 TEPMUHOJIOIMIO M CHUMBOJIMKY, NPUMEHATh €€ B
[poriecce OCBOEHUsl y4eOHOro MaTepuasa
2.2 HaxoauTh 3HaueHMs1 0YKBEHHBIX BhIPAKEHHUH IPU 33JAHHBIX 3HAUYEHHSIX IEPEMEHHBIX
23 BbINONHATE NpeoOpa3oBaHUs 1IEJIOr0 BBIPAKEHHST B MHOTOWIEH IPUBEAECHUEM
[10/T0OOHBIX CIaraeMbIX, PACKPbITHEM CKOOOK
24 BBINOIHATE YMHOKEHHE OJHOWIECHA HA MHOTOWIEH M MHOIOYJICHA HAa MHOTOYJICH,
pUMEHATh (POPMYJIbI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH
OCyILIECTBIIATH Pa3I0KEHUE MHOIOWIEHOB HA MHOXHUTEIHU C TIOMOILIBbIO BBIHECEHUS 32
2.5 CKOOKM OOIIEr0 MHOXHUTEINS, TPYNIUPOBKU CIIAraeMbIX, NPUMEHEHHUS (HopMy
COKPAIIEHHOI'0 YMHOXEHHUSI
26 [IpumensTh npeoOpa3oBaHUsI MHOTOUYJIEHOB AUIs pemeHAs PasTMHBIX 3ajiad M3
MaTEeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAJIbHOM NPAKTUKU
27 Mcnosib30BaTh  CBOMCTBA CTENEHEM C  HATypAJbHBIMU  MOKAa3aTEIsIMH IS
MpeoOpa3oOBaHUS BEIPAKESHUN
3 YpaBHEHMS 1 HEpaBEHCTBA
Pemarh JIMHENHbIE YpaBHEHUs C OAHOW IEPEMEHHOM, PUMEHSS IIpaBWila IIepexona
3.1 OT HUCXOJHOIO YpaBHEHUS K PaBHOCUJIBHOMY eMy. [IpoBepATh, ABISETCS M YHUCIIO
KOPHEM YPaBHEHHS
3.2 [ IpuMeHsTh rpaduyeckre METO/Ibl TP PEIICHUH JIMHEHHBIX YPAaBHEHUH U UX CUCTEM
33 [lonGupath mpuMepsl Hap Yucell, SBISIOIUXCS PELIEHUEM JIMHEHHOIo YpaBHEHUS C
IByMsI IEPEMEHHBIMU
34 CTpouTh B KOOPAMHATHOM IUIOCKOCTH TIpadUK JMHEWHOrO YpaBHEHHs C ABYMs
[epeMEHHBIMM; MOJIb3YSICh IPauKOM, IPUBOAUTH IPUMEPHI PELICHUs] YPaBHEHUS
35 Pemarh cucTtemMbl ABYX JIMHEWHBIX YpaBHEHUH C ABYMsI IEPEMEHHBIMHU, B TOM UHUCIIE
rpaduuecku
CocTaBlATh U pelaTh JUHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX YpaBHEHUH 1O
3.6 YCIIOBUIO 3a/layd, HMHTEPHPETUPOBATh B COOTBETCTBUUM C KOHTEKCTOM 3aJlauM
[TOJTy4EHHBIN pe3yIbTaT
4 Koopaunats! u rpaguku. yHkunu
N300pakaTh Ha KOOPAWHATHOM TMPSIMOM TOYKH, COOTBETCTBYIOIIHE 3aJlaHHBIM
4.1 KOOpJAMHATaM, JIy4d, OTPE3KHU, UHTEPBaJbl, 3allKChIBATh YMCIIOBBIE NMPOMEKYTKH Ha
QIreOpanveckoM sI3bIKe
4.2 OTMeuYaTh B KOOPAMHATHOMN IJIOCKOCTH TOUYKH IO 3aJaHHBIM KOOPINHATaM
4.3 Ctpouts rpaduku JuHeHHbIX GyHKIUH. CTpouTh rpaduk GyHKIMH y = [X|
OnuchIBaTh C MOMOIIBIO (DYHKIMI H3BECTHBIE 3aBUCHMOCTH MEXAY BEIMYUHAMU:
4.4 CKOPOCTb, BPEMsI, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTB, IIPOU3BOAUTEIBHOCTD,
BpeMs, 00beM pabOTHI
4.5 HaxoauTh 3HaueHne (QyHKIMK 0 3HAYEHUIO €€ apryMeHTa
[lonnmatsb rpaduueckuii crocod NpeacTaBleHus U aHAJIM3a UHPOPMAIIUH, U3BJIEKaTh
4.6 1 MHTEpHpeTHpoBaTh HUHGOpPMALUI0O U3 TpaduKOB peajbHBIX IPOLECCOB U

3aBUCUMOCTEMN

ITpoBepsiemble 251€eMEHTHI coepkanus (7 Kiacc)
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Kon

IIpoBepsiemMbIil 2IEMEHT COAEp KaHUS

Uycna 1 BEIYKUCIIEHUS

11

/IpoOu OOBIKHOBEHHBIE W JECATHYHBIC, MEPEX0]l OT OJHOW (OpPMBI 3amucu APoOeH K Ipyroi.
[ToHsiTHE palOHAIBHOIO YKCIIA, 3aMCh, CPABHEHHE, YIIOPSI0UMBAHUE PAIIMOHAIBHBIX YHCEI

1.2

Apudmernueckue IEHCTBHS C pallMOHAIBHBIMU YuciiaMu. Perienue 3aiay U3 peaqbHON MPaKTHKHY]
Ha YacTH, Ha JpooH

1.3

CreneHb C HAaTypaJIbHBIM IIOKa3aTelieM: OINpe/eeHrne, npeoOpa3oBaHue BBIPAKEHUH Ha OCHOBE
OTIpeIeNIeHNs, 3aMUCh OOJIBIITUX YUCEIT

14

[IporeHThI, 3aMUCh MPOLIEHTOB B BUJE ApOOU U poOU B BUAE MPOIEHTOB. Tpu OCHOBHBIE 33aJauu
Ha IIPOLICHTHI, PEIICHUE 33/1a4 U3 PEAIbHON NIPAKTUKHU

1.5

HpI/IMeHeHI/Ie IMPU3HAKOB OCIIMMOCTH, Pa3JIOKCHUC HA MHOXKHUTCIIW HATYPaAJIbHBIX YHUCCII

1.6

PeanpHBIE 3aBHUCMMOCTH, B TOM YHUCJIC IIpsAMas 1 O6paTHaH MMPONOPHUOHAJIBHOCTH

AnreOpanyecKue BhIpaKeHHs

2.1

HepeMeHHHe, YHUCIOBOE 3HAYCHHUE BBIPAXCHUA C nepeMeHHoﬁ. I[OHYCTI/IMBIG 3HAa4YCHUA
MCPCMCHHBIX

2.2

[TpencraBieHne 3aBUCHMOCTH MKy BETMYMHAMH B BUJIE GopMyIibl. Beraucnenus no popmynam

2.3

[TpeoOpa3oBanue OyKBEHHBIX BHIPAKEHUH, TOXKJIESCTBEHHO PAaBHBIC BBIPAKECHUS

2.4

CBO¥CTBa CTEIICHU C HaTypaJIbHBIM ITOKA3aTCJICM

2.5

OIIHO‘-IJIGHI)I n MHorowieHel. CTEneHh MHOI'OYICHA. CJIO)KCHI/IG, BbIYUTAHUC, YMHOKCHHC
MHOI'OYJICHOB

2.6

CDOpMy.]'ILI COKPAIICHHOI'0 YMHOXXCHUA: KBAApaT CyMMbI U KBaJApaT pa3HOCTHU. cDO}T)MYJ'IZI Pa3sHOCTH
KBa/IpaTOB. PaznoxxeHre MHOTOYJICHOB Ha MHOXKHUTEIIHN

YpaBHEeHUA

3.1

VpaBHEHHE, KOpEHb YpaBHEHHUs, IpaBWwia IpeoOpa3oBaHUS YPABHEHUS, PAaBHOCUIBHOCTb
ypaBHEHU I

3.2

UluHeitHOoe ypaBHEHUE C OAHOW MEPEMEHHOM, YUCIIO KOpHEW JIMHEMHOTrO ypaBHEHUS, pEIICHHE
ITMHEHHBIX YpaBHEHUN

3.3

CocraBiieHH€e ypaBHEHUH IO YCIIOBHIO 3a/1auu. PereHne TeKCTOBBIX 3aja4 ¢ TOMOIIBbIO YPaBHEHUIM

3.4

JlnHeiiHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 rpaduk

3.5

Cucrema [ByX JHMHEHHBIX ypaBHEHUU C JIByMsl NepeMEHHbIMU. PerieHue cucteM ypaBHEHUN
crioco6oM nojictaHOBKU. [IpuMeps! perieHnst TEKCTOBBIX 3aJ1a4 ¢ OMOIIbIO CHCTEM YpaBHEHUN

Koopaunats! u rpaduku. yHKIun

4.1

KOOp,Z[I/IHaTa TOYKH Ha priMOfI

4.2

UrcnoBbie ITPOMCIKYTKHU. PaccrosiHue MCKAY ABYMS TOYKaMU KOOpZ[HHaTHOﬁ HpﬂMOfI

4.3

[IpsmoyronbHas cucrema koopauHaT, ocu Ox u Oy. Abcuucca W oOpAMHATa TOYKM Ha
KOOpJAMHATHOM INIOCKOCTH

4.4

[Tprmeps! rpadukoB, 3a1aHHBIX hopMyaamu. YTeHne rpagKoB peaabHbIX 3aBUCUMOCTEH

4.5

[Tonstue pynkuuu. 'paduk pynxnun. CroiicTBa pyHKUIMN

4.6

Uluneitnas @ynkuus, ee rpaduk. I'papux pyHkimm y = [x|

4.7

['paduyeckoe penieHue JMHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHHM

[IpoBepsiembie TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHSI OCHOBHOM
o0pazoBaTenbpHON TPOrpaMMBbI 8 Kiiacca

Kox [TpoBepsieMbIe TTpeIMETHBIC PE3yJIbTAThl OCBOCHUS OCHOBHOM 00pa30BaTeILHOM
MIPOBEPSIEMOTO MPOrpaMMbI OCHOBHOT'O 00IIIET0 00pa30BaHUS
pe3yibrara
1 Uricna v BeIUUCIEHUS
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cnonbp30BaTh HayalbHEIC MNpEaACTaBJICHHUA O MHOXCCTBC Z[GP'ICTBI/ITCJIBHBIX YHUCCII

1.1 U1 CpaBHEHUSI, OKPYTJICHHUSI U BBIUMCIICHUH, N300pakaTh JEHCTBUTEIbHbBIC YUCIIA
TOYKaMU Ha KOOPJIMHATHOMN IPSIMOU
[IpuMeHsATH TOHATHE apU(METHYECKOTO KBAJAPATHOTO KOPHSA, HAXOIWUTh
19 KBaJpaTHbIE KOPHHU, HCIOJB3YSl NPU HEOOXOAUMOCTH KaIbKYJIATOP, BBINOJIHATH
peoOpa3oBaHusl BBIPAKCHHUN, COACPIKAIIMX KBaJIpaTHbIE KOPHH, MCIIOJIb3Ys
CBOMCTBA KOpHEHN
13 lcrionb30BaTh 3anucu OOJIBIIMX M MAJIBIX YUCEN C MOMOIIBIO AECATUYHBIX IpoOeit
1 creneHel yucia 10
2 AnreOpandecKue BhIpaKeHUS
21 HpI/IMeHHTI: MIOHATHUE CTENEHM C LIEJIbIM [TOKa3aTesIeM, BBINOIHATh [IpeoOpa3oBaHus
BBIp)KEHUI, COJIEpKAIUX CTEIEHHU C LIEJIbIM I10Ka3aTesleM
29 BBINONHATE TOX/IECTBEHHbIE IPE0Opa30BaHUs PALMOHAIBHBIX BBIPAKEHUI Ha
OCHOBE ITPABUJI ICHCTBUI HaJl MHOTOWIEHAMHU U aJIreOpandyecKuMu IpoosiMu
2.3 PackianpiBaTh KBaapaTHBIA TPEXUICH HA MHOKUTEITU
24 [IpuMeHsTH TpeoOpa3oBaHMs BBIPAKEHUH AnA PEIICHNA PasIHIHBIX 3a1ad H3
MaTeMaTHKH, CMEKHBIX TPEJMETOB, U3 PEATBHON MPAKTHKH
3 YpaBHEHUS 1 HEpaBEHCTBA
31 Pemrate JMHEHHBIE, KBaJapaTHBIC YPaBHCHHA M DallHOHANBHBIC YPaBHEHHA,
CBOJSIIIMECS] K HUM, CHCTEMBI IBYX YPaBHEHHH C IByMs NIEPEMEHHBIMH
[IpoBOIUTH MpOCTEHIINE MCCIEIOBAHUS YPAaBHEHUI U CHUCTEM ypaBHEHUH, B TOM
3.2 qrcie ¢ MPUMEHEHUEeM rpaduyecKux IMpescTaBlIeHU (ycTaHaBIMBaTh, UMEET JIU
ypaBHEHME WM CHCTEMa YPAaBHEHHUH PELIeHHUs], €CIIM UMEET, TO CKOJIbKO, U IpoYee)
[lepexoauThb OT coBecHON (HOPMYIUPOBKHU 33aau K €€ anreOpanyeckoi MoJIeNu ¢
3.3 [TOMOILBIO COCTaBJIEHUS! YPABHEHUS U CUCTEMbI YPaBHEHU, HHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 3aJauyl I1OJIyYE€HHBIN pe3ybTar
[IpyMeHATh CBONCTBA UYMCIIOBBIX HEPABEHCTB [UI CPABHEHUS, OLIEHKH, pellaTh
3.4 ITMHEWHbIe HEpPaBEHCTBA C OJJHOM MEPEMEHHON U X CUCTEMBI, 1aBaTh rpauyecKyro
MJUTIOCTPAIIMIO MHOXKECTBA PEeIlICHHI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB
4 DyHKIMH
[loHMMaTh W WCHONB30BaTh (YHKIMOHAJIBHBIE TOHATHA M S3BIK (TEPMUHBI,
4.1 CUMBOJINYECKUE O0O3HAUEHUs), ONPENENSITh 3Hau€HUE (QYHKIUHM IO 3HAUYEHHUIO
apryMeHTa, ONpe/eNsTh CBOWCTBA (YHKIIMU N0 €€ rpaduKy
49 CtpouTh TpauiKi SMEeMEHTApHBIX (YHKIHHA BHma: , y = x5, Y = X, y = |X|,
OINMCHIBATh CBOWCTBA YMCIOBOM (PYHKIIMHU IO €€ TpaduKy
5 BeposiITHOCTh M CTaTUCTHKA
51 3Biekath U npeoOpa3oBbIBaTh MH(OPMALINIO, MPEICTABICHHYIO B BUAE TaOJUI,
mrarpamm, rpa)uKoB, MPEJICTABISATh TaHHBIC B BHJIE TAOJUII, TUarpaMM, rpadukos
59 OnuchIBaTh JaHHBIE C TOMOLIBIO CTATUCTUYECKUX MOKa3aTeNeil: cpelHuX 3HaueHuH
1 Mep paccerBaHus (pa3Max, TUCIEPCHsl U CTAaHIAPTHOE OTKIOHEHHE)
53 HaxoauTh 4acTOThl YUCIIOBBIX 3HAUEHHH M YacTOTHI COOBITHI, B TOM 4YHCIE IO
e3yJbTaTaM U3MepeHH 1 HaOJII0 IeHUH
HaxoauTe BEpOSTHOCTH CIIydallHBIX COOBITHH B OMNbBITaxX, 3Has BEPOSTHOCTH
5.4 HIIEMEHTApPHBIX COOBITUH, B TOM 4YHCIE B ONBITAX C PAaBHOBO3MOXKHBIMHU
HIIEMEHTAPHBIMH COOBITUSIMU
55 lcnonb3oBaTh rpaduyeckue MOJENU: JIEPEeBO  CIy4allHOrO OSKCIIEPUMEHTAa,
arpaMMbl Diliepa, YuciIoBas mpsimast
OnepupoBaTh MOHITHSIMHU: MHOYKECTBO, TIOJIMHOYKECTBO; BBITIOIHSTH ONEpaIliy Ha]
5.6 MHOXECTBAMU: 00BbEIMHEHHE, TTIEPECECUCHHUE, TOTIOJIHCHHE; MTEPEUUCIISITh JIEMEHTHI

MHOXXCCTB, IPUMCHATH CBOMCTBA MHOKECTB
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lcrnonb30BaTh rpaduueckoe MpeICTaBIeHUe MHOXKECTB U CBA3EH MEX1y HUMHU IS
5.7 OIMCAaHUsA IPOLIECCOB U SBJICHUM, B TOM YHUCJIE IPU PELICHUU 3a4ad U3 IPYIUX
y4eOHBIX MPEAMETOB U KypCOB

[TpoBepsiembie AyIeMEHTHI cojiepkanus (8 Kiacc)

Kox

[IpoBepsieMblil AJIEMEHT COJIEPKAHUS

Urcna v BEIUHMCIICHUS

11

KBanpathbslii kopeHb u3 yucna. [lonarue 06 uppauroHalIbHOM yucie. JecaTHUHbIe MPUOTUKEHUS
MppallMOHAIBHBIX YHCET

1.2

CBoiicTBa apu(METUUECKUX KBAJIPATHBIX KOPHEH M UX MPUMEHEHHE K IMTPEoOPa30BaHUIO YHCIOBBIX
BBHIPAYKCHUI M BBIYUCIICHUSM. J[eMICTBUTENIbHBIE YK CIIa

1.3

CTeIeHb ¢ LICJIBIM ITOKAa3aTeIIEM M €€ CBOMCTBA. CTaHl[apTHaSI 3allMCh 4YHucCiia

Anredpanyeckue BbIpaXKEHUs

2.1

KBagpaTHbIN TpeX4eH, pa3IoKeHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH

2.2

Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO ajireOpandeckoi apoou

2.3

CJ'IO)KeHI/IC, BBIYUTAHUC, YMHOKCHHUC, JICJIICHUC aﬂFe6paI/I‘leCKI/IX sz06eI71

2.4

ParroHansHbIE BBIPAXKCHUA U UX npeo6pa30BaHHe

YPaBHeHI/IH W HCPABCHCTBA

3.1

KBanpaTtHoe ypaBHeHue, popmysa KopHell KBaJpaTHoro ypasHenus. Teopema Bueta

3.2

Perienue ypaBHEeHM, CBOISAIIMXCS K JUHEUHBIM M KBaJIPATHBIM

3.3

[Ipocreitmue 1poOHO-palMOHATIbHBIC YPaBHEHUS

3.4

["paduueckas MHTEPIpPETALXs YPABHEHHI C IBYMS IMEPEMEHHBIMU M CHCTEM JIMHEHHBIX YpaBHEHHHA
C JByMs INepeMeHHbIMHM. [Ipumepsl pemeHus CUCTEM HEIMHEHWHBIX YPAaBHEHUM C JBYMs
[IepeMEHHBIMU

3.5

Perrenne TEKCTOBBIX 3a/1a4 aJIre0OpandecKuM cocoOoM

3.6

UnciaoBbie HCPAaBCHCTBA U UX CBOMCTBa

3.7

HepaBeHCTBO ¢ OTHOM ITEPEMEHHOMN

3.8

PaBHOCUJIBHOCTH HCPAaBCHCTB

3.9

UInHelHbIE HEPABEHCTBA C OJTHON NIEPEMEHHOM

3.10

CrcTeMbl TMHEHHBIX HEPABEHCTB C OJIHON IepPEMEHHOM

DyHKIMU

4.1

[lonsitue Qynkiuu. O6macTh onpeaeneHuss ¥ MHOKECTBO 3HaueHH GyHKIMU. CriocoObl 3a1aHus
b yHKIMI

4.2

['paduk pynkuuu. YreHne cBONCTB QYHKIMH 11O €€ rpaduxy

4.3

[ Tpumeps! rpadukoB GYHKINHN, OTPAKAIOLINX peabHbIE TPOIECCH

4.4

DyHKIUY, ONKCHIBAIONINE MPSIMYIO M 0OPaTHYIO MPOMOPIUOHAIBHBIE 3aBUCUMOCTH, UX I'paduKu

4.5

DyHKIMU y = XZ, y= %

4.6

DyHKIHH , y = |X]

4.7

[ padryeckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHHM

[IpoBepsiembie TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTenbHON MporpamMMsl (9 Kiacc)

1p

pe3ynbTaTa

Kon [IpoBepsieMbie TTpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHON 00pa30BaTeIbHOM
OBEPSIEMOTO MpOTrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus
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Uwcna 1 BEIUMCIIEHUSA

1.1 CpaBHUBATh U YNOPSJOYMBATh PALIMOHAJIBHBIE U UPPALIMOHAJIbHBIE YKCIIA
BbinonHATe apudmMeTHuecKkue AEHCTBUS C PALMOHAIBHBIMU YMCIAMH, coYeTas

1.2 YCTHBIE M IUCbMEHHBIE NPHUEMBI, BBIIOJHATh BBIUUCIEHHUS C HPPALHOHAIBHBIMU
qrcIaMu

13 HaxonnTh 3HaueHUs CTCHCHCI)'IVC LEeJIbIMUA TI0KA3aTeNsIMU U KOpPHEH, BBIYMCIATH
3HAYECHUs YHCIIOBBIX BBIPAXKEHUN

14 OKpyTIsTh ) JCHCTBUTENIBHBIE  YHUCIIA, _BENONHATE  MPUKUAKY — pesybTaTa
BBIUMCIICHUH, OLIEHKY YMCJIOBBIX BBIPQXKEHUI

2 Y paBHEHUs ¥ HEpAaBEHCTBA

21 Pemath JMHENHHBIE W KBAJpaTHBIE YpPaBHEHMS, YPAaBHEHMsI, CBOSIIMECS K HUM,
pocTteiime ApoOHO-paIMOHAIBHBIE YPaBHEHHUS

29 Pemars CHCTEMEI JIBYX JUHENHBIX YpaBHEHUH C AByMs TIEPEMEHHEIMH H CHCTEMEL
JIByX YpaBHEHUH, B KOTOPHIX OJIHO YpaBHEHHE HE SIBIISIETCS JIMHEHHBIM

23 Pemarh TekcTOBBIE 3a7auu anre6panquE<HM CrocOOOM C IOMOIIBIO COCTABIICHMUS
ypaBHEHHUsI I CUCTEMBI IBYX YPAaBHEHUH C JIByMsl IEpEMEHHBIMU
[IpoBOANTH MPOCTEHIINE MCCIECIOBAHUS YPAaBHEHHUW M CHCTEM YPABHEHUM, B TOM

2.4 UKciie ¢ MPUMEHEHUEM IpaUyecKuX NpeCTaBICHUN (HapuMep, YCTaHABIIUBATD,
MMEET JIM ypaBHEHUE UJIM CHCTEMAa YPAaBHEHUMN PELICHMs], €CIIH UMEET, TO CKOJIBKO)

25 Periate nuHelHbIE HEpaBeHCTB, KBA[aTHbIC HEPABEHCTEA, n300pakaTh pelIeHne
HEpaBEHCTB Ha YMCJIOBOW NPSIMOIi, 3alIUCBHIBATh PEeIIEHHE C TOMOLIbI0 CHMBOJIOB
Periate cucTeMbl JIMHEHHBIX HEPaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOIINE

2.6 KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIIEHUE CHCTEMbl HEPABEHCTB HA
41 CII0BOM MPSIMOM, 3alIMCBHIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB

2.7 lcrionb30BaTh HEPABEHCTBA NP PEHICHUH Pa3IMYHbIX 331a4

3 DyHKIMH
PacniosHaBaTth  (QyHKIMM W3y4eHHBIX BUAOB. [loKa3piBaTh  CXeMaTHYECKU

31 [PaCIIOJIOKEHNE 2Ha KOOpPJIMHATHOM IJIOCKOCTH TpadukoB pyHKUMM BUja: y =kx, y =
kx + Db, , y = ax® + bx + ¢ B 3aBUCUMOCTH OT 3HaUCHHUI KOA(PPUIIUEHTOB, ONUCHIBATH
cBoiicTBa pyHKUIMH

39 [loxa3bIBaTh CXEMaTUYECKH PACIOI0KEHNE Ha KOOPIMHATHON MIIOCKOCTH rpauKoB
(byHKIMI BUAA , Y = [X| M ONUCBIBATh CBOMCTBA (PYHKIMIA

33 Ctpouth U u300paxaTb CXEMaTHYECKH TIpapuKd KBaJApaTUUHBIX (YHKIUH,
ONMCHIBATh CBOMCTBA KBAaIPaTUUHBIX (DYHKIMHI MO UX rpaduxkam

34 PacriozHaBaTh KBaApaTWUyHYO (YHKIMIO 1O ¢GopMyJie, NPUBOAUTH IMPUMEPHI
KBaJpaTUUHBIX (QYHKIUH U3 peaabHON KU3HU, PU3UKU, TEOMETPUN

4 Apudmernueckas 1 reoMeTprUIecKas Iporpeccuu

41 Pacrio3HaBaTh apu(METHUYECKYI0O U T'€OMETPUYECKYI0 MPOTPEecCHU TMPU Pa3HbBIX
crioco0ax 3aaHus

49 BbIOTHATE BEIHCIICHIA ¢ HCIOIL30BAHEEM dbopmyn n-ro wieHa apuhMeTHIECKOH
1 TEOMETPUYECKON TPOrpeCCUil, CYMMBI IIEPBBIX N WIEHOB

4.3 11300pakaTh YWieHbl NOCIEI0BATEIBHOCTH TOUYKAMH Ha KOOPIMHATHOM MJIIOCKOCTH
Pemarh 3a7auu, CBS3aHHBIE C YUCIOBBIMH IOCJIEIOBATENbHOCTSIMH, B TOM 4YHCIIE

4.4 Bajlayd W3 peajbHOM JKM3HU (C HCIOJIB30BAHMEM KaJIbKYISITOpPa, ITHU(POBBIX

TEXHOJIOTUH)
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[TpoBepsiembie 371eMEHTHI coaepskanus (9 Kiacc)

Kox

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

Uucia 1 BEIYMCIIEHUS

11

PaI_[I/IOHaJ'IBHBIe qucia, MppauOHaJIbHBIC YKNCJla, KOHCUHEIC U OeCKOHEUHEBIE JACCATHYHBIC ,Z[pO6I/I

1.2

MHOKECTBO JI€HCTBUTENIBHBIX YHUCEI, JACUCTBUTEIbHBIE 4YHCIA KAaK OECKOHEUYHBIE IECSTHUYHBIC
npo6u. B3auMHO OAHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JACHCTBUTEIBHBIX YHCEN U
KOOpJAMHATHOM npsiMoii. CpaBHEHUE JIEUCTBUTEIIBHBIX YHCEI

1.3

ApI/I(bMeTI/I‘IeCKI/Ie HeﬁCTBHH C I[Cf/iCTBHTGJ'IBHBIMI/I qucjiaMu

1.4

3mepenusi, npuOInMKeHus, OLEHKH. Pa3mepbl OOBEKTOB OKpYKAIOWIETO MHUPA, JJIUTEIBHOCTD
[IpoLieccoB B OKpyxXkaromieMm mupe. [IpubnmkeHHoe 3HaYeHHe BEIMUMHBI, TOYHOCTh MPUOIHKEHUS.
Oxpyrnenue yncen. [Ipukuika u olieHKa pe3yJlbTaTOB BHIYHCICHUN

YpaBHEHHUsI 1 HEpABEHCTBA

2.1

YpaBHEHHUsI C OHON IEPEMEHHON

2.2

UInHeliHOe ypaBHeHMe. Pelienne ypaBHeHUH, CBOAAIIMXCS K JIMHEHHBIM

2.3

KBanparHoe ypaBHeHue. Penenne ypaBHeHUH, CBOAANIMXCS K KBaJPATHBIM

2.4

bukBagpatHoe ypaBHeHue. [Ipumepbl pelieHuss ypaBHEHH TpeTbeil M YETBEPTOMl CTemeHei
[pa3I0KEHNEM Ha MHOXKUTEIH

2.5

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHUN

2.6

CucTteMbl ypaBHEHHH

2.7

YpaBHeHMe ¢ ABYMs MEPEMEHHBIMH U €ro rpaduk

2.8

PerreHne cucreM NBYX JIMHEWHBIX YPABHEHUH C JBYMS IEPEMEHHBIMU

2.9

Pemenne cucreM NByX ypaBHEHHH, OHO U3 KOTOPBIX JIMHEMHOE, & APYTrOe - BTOPOH CTEIEHH

2.10

["padrueckast HHTEPIIPETAIUS CUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMU

2.11]

Perienre TEeKCTOBBIX 33714 alNreOpanyeckuM CrocoooM

2.12

UncnoBbie HCPABCHCTBA U UX CBOMCTBA

2.13

Perienne TMHENHBIX HEPABEHCTB C OJHON NEPEMEHHOMN

2.14

Perienue cucrem JIMHEHHBIX HEPABEHCTB C OAHON NEPEMEHHOMN

2.15

KBa,Z[paTHBIe HCPABCHCTBA

2.16

['paduueckas uHTEpIpETALINSI HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMHU

DyHKIU

3.1

KBanpartuunas ¢yHkuus, ee rpaduk u cBoiictsa. [lapabosna, koopiMHATHI BEpIIMHBI TapadOJIbl, OCh
CUMMETPUU apaboJIb

3.2

['paduku Gynkmmit y = kx, y = kx + b u ux coiicrsa

3.3

['paduku yHKIWMil , y = X° ¥ MX CBOJWCTBA

3.4

['paduku GyHKIwmii , y = [X| 1 uX cBoOicTBa

UncaoBbIe TOCIEA0BATEILHOCTH

4.1

OmnpeneneHne U CHOCOOBI  3aJaHMsl  YHCIOBBIX  IOCTENOBAaTEIbHOCTEH.  3ajaHue
[ocye10BaTelbHOCTH PEKYPPEHTHOM hopMyioii u popmyIoil n-ro uieHa

4.2

Apudmernueckas mnporpeccus. DopMynbl n-ro ujaeHa apuMeTHYecKOW NPOTrpeccuu, CyMMBb]
[IEPBBIX N YWICHOB

4.3

['ecomerpuueckas mporpeccus. PopMynbl N-rO YjieHA TEOMETPUUECKOM TPOTPECCHH, CYMMBI
[EePBHIX N YWICHOB

4.4

300paxkeHne ujgeHOB apu(pMETHUYECKOW W TEOMETPUYECKOM mporpeccuii TouykamMH Ha
KOOPJMHATHOM IIOCKOCTH. JIMHEHHBIN M SKCOHEHIHAJIBHBIN pOCT

4.5

CI110>KHBIE ITPOLIEHTHI

48



[Tposepsiembie Ha OI'D Mo MaTeMaTrke TpeOOBaHUS
K pe3yJibTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTrpamMMBbl
OCHOBHOT0 00111eT0 00pazoBanus. Anredpa

Kon
MIPOBEPSIEMOTO
TpeOOBaHMS

[TpoBepsieMbie TpeOOBaHUSI K IPEAMETHBIM PE3yJbTaTaM OCBOCHHUS OCHOBHOI
00pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO 0011ero oopa3oBanus Ha ocHoBe PI'OC

1

YMeHue omnepupoBaTh IMOHSATUSMHU: MHOKECTBO, IOJAMHOXECTBO, OIEpaluy Hal
MHOKECTBAMHU; yYMEHHE OIEepHpOBaTh MOHATUSMU: rpad, CBs3HBIM Tpad, nepeso,
[UKJI, PUMEHITh WX IPU PEIICHWU 3a7a4y; yMEHHE HCIOIb30BaTh rpaduueckoe
[pPE/ICTABICHUE MHOXECTB JUIS ONMCAaHUSl PEAIbHBIX IPOIECCOB W SBJICHHM, MpHU
pelieHnu 3a7a4 U3 IpYrux y4eOHbIX MPEeIMETOB

'YMmeHue ONepUpOBaThH MMOHSTHSMH: OIpEICIICHUE, aKcuoma, TeopeMa,
IT0KA3aTeJIbCTBO; YMEHUE pACHO3HABAaTh MCTUHHBIE W JIOXKHBIE BBICKA3bIBAHUS,
[PUBOJIUTH IPUMEPBl W KOHTPIPUMEPBI, CTPOUTH BBICKA3bIBAHUS W OTPULAHUS
BEICKA3bIBAHUH

'YMeHue onepupoBaTh MOHATUSAMU: HATYPaJIbHOE YUCIIO, IPOCTOE U COCTABHOE YHUCIIO,
IIETMMOCTh HATYPaJIbHbBIX YMCEI, IPU3HAKU JEIIUMOCTH, LEJI0E€ YUCI0, MOYJIb YUCTIA,
OOBIKHOBEHHAs IIpO6I> n aceciaTnu4dHasi Z[p06b, CTaHI[apTHI)If/i BUJ 4YHcCJia, paliMOHAaJIbHOC|
YUCJIO0, UPpAIMOHAIBHOE YHUCIIO, apu(METHUUECKUN KBAApPATHBIA KOPEHb, YMEHHE
BBITIOJITHATH IIGf/'ICTBI/Iﬂ C yucCJiaMH, CpPaBHUBATh U YIIOPAAOUMUBATH YUCJIA, IPCACTABJIIATD,
YyCiIa Ha KOOPJAMHATHOM MPSAMOW, OKPYIVIATH YHUCIA; YMEHHUE JeNaTb NPUKUIKY U
OLICHKY pEe3yJIbTaTa BBIYMCICHUI

'YmMmenune ONCpHUPOBATH MMOHATHUAMU: CTCIICHL C LCJIBIM ITOKA3aTCJICM, apI/I(bMeTI/I‘-ICCKI/Iﬁ
KBaJIPATHBI KOPEHb, MHOTOWICH, aJireOpandeckasi IpoOb, TOXKIECTBO; 3HAKOMCTBO C
KOpHEM HaTypaHBHOﬁ CcTeneHn OOJIbIle CAWMHUIBI; YMCHHUC BBIIIOJHATD PACUCTHBI I1O
dbopmynam, mnpeoOpa3oBaHUs IENbIX, JAPOOHO-PAIMOHAIBHBIX BBIPAKCHUN U
BI)Ipa}KCHI/II\/JI C KOpHAMH, PA3JIOKCHHUEC MHOI'OYJICHA HAa MHOXHWUTCIIM, B TOM YHUCIIC C
MCTI0JTb30BaHNEM (OPMYJT Pa3HOCTH KBAJIPATOB U KBAJpaTa CyMMBI H Pa3HOCTH

'YMeHHe OnepupoBaTh IOHATUSMH: YHUCIOBOE PAaBEHCTBO, YPAaBHEHUE C OJHOU
[IEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C NIEPEMEHHOM; YMEHHE pellaTh
ITMHEHbIE W KBaJpaTHbIE ypaBHEHHs, APOOHO-pallMOHAJIbHBIE YpaBHEHUS C OIHOU
[IEPEMEHHOM, CUCTEMBI JBYX JIMHEWHBIX YPABHEHHWM, JINHEWHBIC HEPABEHCTBA U MX
CUCTEMBI, KBaJpaTHbIE U IPpOOHO-pAllMOHATIbHbIE HEPABEHCTBA C OJAHON IEPEMEHHOM,
B TOM 4YMCIIE IIPH PEIICHWM 3aJad U3 APYrMX IPEIMETOB M INPAKTHYECKUX 33]1a4;
YMEHUE HCIIOIb30BATh KOOPAMHATHYIO MNPSAMYI0 M KOOPAMHATHYIO IIIOCKOCTH IS
M300paXKeHNsl pelIeHni ypaBHEHUHN, HEPABEHCTB U CUCTEM

'YMeHue onepupoBaTh MOHATHAMM: (QYHKUUSA, Ipaduk (QYHKIUU, HYIH (QYHKIUH,
[IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKU BO3pacTaHusl, yObIBaHUs, HauOOJIbIIIEee
1 HauMEHblIee 3HAueHHs (QYHKLIMHU; YMEHHUE OINEpUpOBATH MOHATUAMHU: MpsIMas
[PONOPLHUOHATBHOCTD, JIMHEHHas (yHKUMSA, KBaapaTuuHass (QyHKOUs, oOpaTHas
[IPONOPLHUOHATIBHOCTD, Mapadona, rurnepOoya; yMeHHe CTpOUTh rpaduku (QyHKIHIA,
MCTIOJIb30BaTh Tpa(UKH Ui ONpeAeICHUs] CBOWCTB MPOILIECCOB U 3aBUCHUMOCTEH, A
pelieHus 3afady W3 JAPYruX Y4eOHBIX MpPEIMETOB W pealbHOW JKU3HU; YMEHHE
BbIpa)KaTh (POPMYJIaMHU 3aBUCUMOCTH MEXKY BEIUYMHAMU

'YMeHue OIICpHUPOBATh TMOHATHUAMH: ITOCICAOBATCIBHOCTD, apI/I(I)MCTI/I‘-ICCKaﬂ )51
FCOMETpHUICCKAA IIporpecCuu; YMCHUC HCIIOJIB30BaTh CBOMCTBA
HOCHCI[OB&TCHBHOCTeﬁ, (bOpMyJIBI CYMMBI U OGI.I.ICI“O WICHA IIpU pCHICHUU 3ala4, B
[TOM YHCJIC 3a/1a4 U3 JPYI'ux y‘Ie6HHX MpeaAMCTOB U pCaHBHOﬁ KHU3HHU

'YMeHue peuiaTh 3aJla4yr pa3HbIX TUIIOB (B TOM YHCJIC Ha NPOUCHTHI, NOJIM U YaCTH,

JIBMOKCHHC, paGOTy, HCHY TOBAPOB U CTOMMOCTH ITOKYIIOK U YCJIYT, HAJIOTHU, 3aJa4U U3

49



001acTH yrpaBieHHs JIMYHBIMH M CeMEHHBIMU (DUHAHCAMHU); YMEHHE COCTaBISATh
BBIPAKCHMSI, YPABHEHUsI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHIO 33/1a4¥, UCCIIEI0BATh
MOJIy4EHHOE PEUICHHE M OI[CHUBATH MPaBAONOJOOHOCTH MMOJYYCHHBIX PE3YJIbTAaTOB

[TepeueHs 351eMEHTOB coepKaHUsl, TpoBepseMbIx Ha OI'D
1o MaTeMaTtuke. Anredpa

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

Yyiciia U BEIUMCIIEHUSA

11

HaTypaJ'IbeIe U LEJIbIC YHCIIA. HpI/I3HaKI/I JCIINMOCTH LCJIBIX YHUCEI

1.2

OOBIKHOBEHHBIE U IECITHYHBIE APOOH, MPOIIEHTHI, OCCKOHEYHBIC NTEPUOUUECKHE TpoOU

1.3

PaHI/IOHaHBHI)Ie qucjia. ApI/I(bMeTI/I‘IeCKI/Ie orncpanrun C palkOHAJIbHBIMHA YK CJIaMHU

14

I[CflCTBHTeHBHBIC quciia. ApI/I(bMeTI/I‘ICCKI/Ie orcpanrm C ﬂeﬁCTBHTCHBHBIMH qucjaaMu

1.5

[ IprO>KEeHHbIE BBIYKMCIEHUS, IPABUJIa OKPYIJIEHUs], IPUKUAKA U OLIEHKA Pe3y/IbTaTa BEIUMCICHUM

AnrebpanuecKue BRIPAKCHHS

2.1

bykBeHHbIE BhIpa)KE€HHUS (BBIPAXKEHMSI C IEPEMEHHBIMM)

2.2

CTereHsb ¢ OCJIBIM ITOKAa3aTCIJICM. Crerens ¢ pallMOHAJIbHBIM ITOKA3aTCIICM. CBolicTBa CTEIICHU

2.3

MHOTOWIEHBI

2.4

AnreOpanueckas 1poOb

2.5

ApudMeTHUEeCKHI KOpeHb HaTypalbHOW cTemneHu. JlelicTBua ¢ apuMETUYECKUMH KOPHSIMU
HATYpaJIbHOM CTENeHn

YPaBHeHI/ISI 1 HCPABCHCTBA

3.1

[{enpie 1 npoOHO-panoHaIbHbIC YpaBHEeHUs. CUCTEMbI U COBOKYITHOCTH YpaBHEHUM

3.2

[{enpie v poOHO-panoHaIbHbIC HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB

3.3

Perenye TEKCTOBBIX 3a1a4

UrcaoBbBIC IIOCICA0BATCIILHOCTH

4.1

HOCJIGI[OB&TCHBHOCTI/I, CIIOCOOBI 3aJIaHUs MMOCIE0BATEILHOCTEM

4.2

Apudmernueckas 1 reoMmeTpuueckas nporpeccur. Popmyia CI0KHBIX NPOLIEHTOB

DyHKIMHU

|®yHkus, crnocobsl 3amaHus QyHKuuU. I'paduk GyHkuuu. OOnacTe ompeneneHus U MHOXKECTBO

sHaueHndd  ¢yHkauu. Hymm  ¢ynkumu.  IIpomexyTkn — 3HAaKOHNOCTOSHCTBa.  [IpoMexyTku
MOHOTOHHOCTH (yHKIMH. Makcumymbl M MHHUMYMBI (yHKiuu. HauOonblnee M HauMeHbIlee
BHaueHHne QYHKIMU Ha IPOMEXKYTKE

KooparHaThl Ha IPSIMON U MIIIOCKOCTH

6.1

KoopanHatHas npsmast

6.2

/lekapTOBBI KOOPAMHATHI HA MIJIOCKOCTH
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Hanmenosanue paznena |[KoaumdectBo OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YJAIOIINXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
Uucna 1 BBIYKCIICHHUS. 25 [lonsitne CucreMaTn3upoBaTh M 000ramiaTh 3HAHUS
ParmmonannHbBIC Unciia PAllMOHAIIBHOTO YUCNA. | 00 OOBIKHOBEHHBIX U JIECITUYHBIX APOOSIX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH APO0H, MPe0oOpPa30BHIBAS
JEUCTBHS IPY HEOOXOUMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,

C pallMOHATbHBIMU
yucinamu. CpaBHEHHUE,
YIOPSAI0YMBAHUE
PalMOHAIIBHBIX YHCEIL.
Crenenb

C HaTypaJIbHbIM
MOKA3aTeJIEM.
Pemenre oCHOBHBIX
3a/1a4 Ha JIpoou,
MTPOLEHTHI

Y3 PEATbHOU
MPaKTHUKHU.

IIpu3Haku nenuMocTy,
Pa3JIOKEHHUS

Ha MHOUTEIN
HaTypaJIbHBIX YHUCET.

OOBIKHOBEHHBIE B JICCITUYHBIEC, B YACTHOCTH B OECKOHEUHYIO
TECATUYHYIO JIPOOb.

IIpuMeHATH pa3HO0Opa3HbIe CIIOCOOBI M IPUEMBbI
BbIYUCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUIA,
coJiepKalmx OOBIKHOBEHHBIE U IECATUYHBIE JPOOH:
3aMEHSATh IPU HEOOXOUMOCTH JIECATUYHYIO APOOb
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JECATUYHOM, TPUBOJIUTD
BbIpakeHue K hopme, Hanbosee yn1o0HOM I BHIYUCTICHUH,
npeoOpa3oBbIBATH IPOOHBIC BHIPAXKEHUSI HA YMHOXKEHUE U
JIETICHHUE IECATUYHBIX JPO0eH K JEHCTBUAM C 1ETBIMH
YHCIIaMHU.

IIpuBoAUTH YKCI0BbIE M OYyKBEHHbIE PUMEPbI CTEIICHU
C HaTypaJIbHBIM MOKa3aTeIeM, OOBSICHSSA 3HAUCHMUS
OCHOBAHUSI CTENIEHHU U MOKa3aTelisd CTETIICHU, HAaXOIUTh
3Ha4yeHHus cTerneHel Buaa a" (2 — moboe paluoHaNIbHOE
YUCJI0, N — HATYpaAJIbHOE YHUCJIO).
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PeasibHbie
3aBucuMOCTH. [ Ipsmas
1 oOpaTHas
MPOMOPIUOHAIIBHOCTH

IloHUMATBL CMBICHT 3aITUCH OOJIBIITUX YUCET C TIOMOIIIHIO
JECATUYHBIX JIpo0Oeit u crenieHel yncia 10, npuMeHsaTh ux
B pEAIbHBIX CUTYaIIUSX.

IIpumMeHATH TPU3HAKK JEIUMOCTHU, PA3JIOKEHUS HA
MHOXXHUTEJIM HATypaJbHbIX YUCEN.

PemaTp 3a1a4m Ha 4YacTH, IPOLICHTHI, POTIOPIIUH,

Ha HaxoXkAeHue ApoOu (IIpOoIeHTa) OT BEJIMUYUHBI U
BEJTUYHUHBI IO €€ IpoOu (MPOIIEHTY), IpoOu (TPOIEHTA),
KOTOPBIN COCTaBIIAET OJIHA BEJIMYMHA OT JIPYTOM.
IIpuBoaUTH, pa30MpaTh, OLIEHMBATH PA3JIMYHBIC PEIICHUS,
3aMuCH PEIIeHUH TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BSCHSITD, ONTUPASCh HA OTPE/ICICHHUS,
IIPSIMO MPOTIOPITMOHABHBIC W 00pPaTHO MPOTIOPITMOHATBHBIC
3aBUCUMOCTH MEX]y BEIMYMHAMU; PUBOAUTH MPUMEPHI
ATUX 3aBUCUMOCTEH U3 pPeaibHOTO MUpPa, U3 IPYTUX YIeOHBIX
IPEIMETOB.

PemiaThb npakTUKO-OpUEHTHUPOBAHHBIE 33/]a4l Ha IpoOu,
IIPOLICHTHI, IPSIMYIO U 0OPaTHYIO MPOMOPIIUOHATBHOCTH,
IPOTOPLIUHN

Anrebpanueckue
BBIPKCHUS

27

bykBeHnHble
BBIPaKCHUS.
IIepemeHHBIE.
Honyctumele
3HAYEHUS
MIEPEMEHHBIX.
DopMyIbI.

OBaaners aredpanyeckor TEPMUHOJIOTUENH U CUMBOJIMKOM,
NPUMEHSTH €€ B IIPOIIeCCe OCBOCHUS yueOHOTO MaTepHaia.
HaxoauTth 3HaueHrs OYKBEHHBIX BBIPAKEHUN TIPH 3a/IaHHBIX
3HAYEHUSAX OYKB; BBIMOJHAThH BEIYUCIICHUS IO (hOpMYJIaMm.
BoInosHATH TpeoOpa3oBaHus 1EJIOT0 BhIPAKECHUS

B MHOTOYJICH IMPUBEACHUEM ITOI00HBIX CIaracMblIX,
PaCKpBITHEM CKOOOK. BBINMOJIHATH YMHOKEHHE OTHOYJICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKECHUM,
PacCKphITHE CKOOOK U
IIPUBEICHUE

HOI[06HI)IX cJlaraCMbIX.

CBolicTBa CTCIICHHU
C HaTypaJbHbIM
MoKa3aTeyieM.
MHOro4JICHBI.
CnoxeHue,
BBIYMTAHUE,
YMHOKEHHE
MHOT'OYJICHOB.
DopmyJibl
COKpAILIEHHOTO
YMHOXKCHHUS.
Paznoxenne
MHOT'OYJICHOB
Ha MHO>KUTEIU

Ha MHOTOYJIEH U MHOTOYJIEHA HA MHOTOYJIEH, IPUMEHATH
(opMyJibl KBajipaTa CyMMBbI M KBajipaTa pa3HOCTH.
Ocy1ecTBIATH PA3I0KEHNE MHOTOYIEHOB HA MHOKUTEIN
MyTEM BBIHECEHHUS 32 CKOOKH OOLIET0 MHOXKHUTEIS,
npUMeHEHUs (HOPMYIIBI pa3HOCTH KBAJPaToB, PopMys
COKPAIEHHOIO YMHOKEHHS.

IIpumensaTh NpeoOpa3zoBaHe MHOTOWIECHOB JIJISl pEIIEHUS
pPa3JIMYHBIX 3a]1a4 U3 MATEMATUKH, CMEKHBIX [IPEIMETOB,
U3 pEAIbHOU NPAKTUKH.

3HAKOMMTBHCH € HCTOPHEH Pa3BUTUS MAaTEMATUKHU

YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHue, paBuiia
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCWJIBHOCTh
YPaBHEHHUM.
JInHelHoe ypaBHEHUE

PemiaThb nmuHElHOE ypaBHEHUE C OJHOM ITEPEMEHHON,
NPUMEHAS MPABWJIA MIEPEX0/1A OT UCXOIHOTO YPaBHEHUS

K paBHOCWJIbHOMY eMy Oouiee mpoctoro Buza. IlpoBepaTs,
ABJISICTCS JI1 KOHKPETHOE YUCIIO KOPHEM YPaBHEHUS.
IHoadupaTs mpuMepsI Nap YUCEN, ABISIOMINXCS PEHIEHUEM
JIMHEWHOTO YPABHEHUS C IBYMsI IEPEMEHHBIMH.
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C OJHOM IEPEMEHHOM,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pemienue
3a/1a4 C MOMOUIBIO
YpaBHEHUM.
JIunerHoe ypaBHEHUE
C ABYMsI
IIEPEMEHHBIMU U €0
rpaduk. Cuctema aByx
JIMHEWHBIX YPaBHEHUN
C ABYMs

CTpouTthb B KOOPAWHATHON MJIOCKOCTH TpaduK TUHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOIB3YSCh TPaPUKOM,
NPUBOAUTH IPUMEPBbI PEUICHNS YPABHEHUSI.

HaxoauTh peneHue CUCTEMbI IBYX JUHEHHBIX YPABHEHUMN
C ABYMSI IEPEMEHHBIMHU.

CocTaBiaiTh U pelIaTh YPAaBHEHUE U CUCTEMY
YPaBHEHMH I10 YCIOBUIO 3a7a4H, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3ynbrar

IIEPEMEHHBIMU
KoopnuHatel u rpaduku. 24 Koopaunara Touku MN300paxkaTh Ha KOOPAVMHATHON MPSIMOM TOUKH,
OyHKIMN Ha pAMou. UHUCIIOBbIE | COOTBETCTBYIOIIUE 3aJaHHBIM KOOPAUHATAM, JIy4H, OTPE3KH,
IIPOMEKYTKH. MHTEPBAJIbL; 3aUCHIBATh UX HA aNreOpanvyeckoM si3bIKe.

Paccrosinne mexay
JBYMSI TOUKaMH
KOOPJMHATHOU
MIPSIMOM.
IIpssmoyrosbHas
CUCTEMA KOOpIAUHAT
HAa IJIOCKOCTH.
[Tpumepsl rpadukoB,
3aJJaHHBIX
bopmynamu.

OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJIaHHBIM KOOPAWHATAM; CTPOHUTH I'Ppa(pHKN HECTOKHBIX
3aBHCHMOCTEH, 3aIaHHBIX (hOpPMyTIaMH, B TOM YHCIIE

C MIOMOTIIBIO ITUGPOBBIX TAOOPATOPHIA.

I[IpumMeHsATH, H3y4YaTh MPEUMYIIECTBA,
HHTEPHPETUPOBATH TpadruecKuii Criocod npecTaBICHUS
W aHaIM3a Pa3HOoO0pa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTthb MoHsATHE (PYHKITNH, OBJIA/ICBAThH
GyHKIIMOHATFHOW TEPMUHOJIOTHEH.

Pacno3naBatsp nuHelHy0 QyHKIHO Y = KX + b,
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Yrenue rpaduxoB
peabHbBIX
3aBUCUMOCTEM.
[Tonsarue GhyHKIMH.
['paduk pyHKIIHUH.
CBoiicTBa QYyHKITHIA.
Jluneiinas QyHKIus.

OIMCBIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAUYCHUU

K03 dummeHToB K u b.

Crponth rpaduku JinHeitHON QyHKIUU, QyHKIMHA Y = | x|,
HUcnoas3oBath nM(ppoBbIe pecypehbl 11 IOCTPOEHUS
rpadukoB GYHKIMM U U3yYEHUS UX CBOMCTB.

[IpuBOINUTH MPUMEPHI IMHEWHBIX 3ABUCHUMOCTEN B PEATBHBIX
IIPOIIECCAX U SBJICHUSX

[TocTpoenue rpaduka
JUHENHON QYyHKIUY.
['padux pyHxMM
y =|x|
[ToBTOpEeHUE 1 0000IIECHNE 6 [ToBTOpEHUE Bbi0upaTh, NPUMEHATH OLIEHUBATH CIIOCO0OBI CPAaBHEHUS
OCHOBHBIX IOHATUI YKCEJl, BBIYUCICHUA, TpeoOpa30BaHUid BbIPAXKEHHUI,
Y METOJIOB Kypca pElIeHUs] YPaBHEHHI.
7 xnacca, 000011IeHEe OcyuecTBJIATH CAMOKOHTPOJIb BBIMOJIHAEMBIX I€UCTBUI U
3HAHUUN CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHUH, TPeoOpa30BaHu,
ITOCTPOECHUM.
Pemiats 3aga4m U3 peasbHOU )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMA JIJIsl peIeHUs 33714 U3 IPYrux
IIPEIMETOB.
PemaTe TekcTOBBIC 321a4H, CDABHMBATh, BHIOMPATH
CIoCo0bI pEIICHUS 3aa4n
OBILEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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8 KJIACC

YpaBHeHue BUAAQ
X = a.
CaoiicTBa

apumeTHIecKux

KBaJIPaTHBIX KOPHEW.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAKEHHUI,
COJZIepKAIINX
KBaIpaTHbIC KOPHU

HaumenoBanue pazaena |KonmuectBo OcHoBHOE OcHOBHBIE BUJIBI JIEATEIBHOCTH O0YHAIOIIUXCS
(TemnI) Kypca 4JacoB coJiepKaHue

Yucna 1 BBIYKCIICHHUS. 15 KBazgpaTHbI KOpEHb DopMyJTHPOBATH ONpPeAeIeHHe KBAIPATHOIO KOPHS

KBagpaTHbie KOpHU u3 yncia. [lonstue 13 4rcia, apu(pMEeTHIecKoro KBaipaTHOTO KOPHS.
00 HppanmoHaIbHOM IIpuMeHATH Olepalnio U3BJICYEHUS KBAIPATHOTO KOPHS
yucie. JlecaTuunbie U3 YHCIIa, MCTIO0JIB3YH [TPU HEOOXOUMOCTH KAJIbKYJISTOP.
PUOTHKEHUS OueHuBaTh KBaJIpaTHbIC KOPHU LIETBIMU YUCIaMU U
UPpALIMOHATIEHBIX JECATUYHBIMH JIPOOSMH.
YUCEN. CpaBHUBATBH U YNOPAA0YUBATH PALIMOHAIIBHBIC U
JelicTBUTENBLHBIE HMppanMoHaIbHbIE YKCIia, 3aMUCAHHBIE C TTOMOIIIBIO
yucia. CpaBHeHUE KBaJpaTHBIX KOPHEM.
JIEUCTBUTEIbHBIX HccnenoBath ypaBHEHUE x> = a, HAXO/UTb TOYHBIC H
YuCel. npubInKEHHBIE KopHU Tipu a > 0.

HccnepoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIS
YHUCJIOBBIE SKCIIEPUMEHTHI C UCMOJIb30BAaHUEM KaJIbKYJISITOPa
(KOMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh UX JIsl IPeoOpa3oBaHMs BEIPAKECHUM.
BoInoJHATH Npeodpa30BaHus BEIPAKEHUN, COJIEPHKALTUX
KBaJIpaTHbIC KOPHU. BhipakaTh nepeMeHHbIC

U3 TEOMETPUYECKUX U PU3UIECKUX HOpMYI.

Bbruncasitb 3Ha4e€HUA BBIPAXKCHUM, COAEPKALLINX
KBaJIpaTHbIE KOPHU, UCIIOJIB3YsI TPU HEOOXOAUMOCTH
KaJIBKYJSATOP.
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Hcnoab3oBaTh B XO/€ pELICHU 3a/1a4 JJIEMEHTapHbIE
IPECTaBICHUS, CBA3aHHBIE C IPUOIMKEHHBIMU 3HAUEHUAMU
BEJIMYMH.

3HAKOMHUTBCS C HCTOPHEi pa3BUTUS MAaTEMATHKU

Yucna 1 BBIYUCIICHHUS. CreneHsb C 1enbIM DopMyJIHPOBATH ONpeesIeHUe CTEIICHHU C LEJIBIM
CreneHsb ¢ LeabIM IIOKA3aTEIIEM. IIOKa3aTeJIEM.
MTOKa3aTelIeM CranpaprtHas 3anuch IIpeacraBasATh 3anMCh OOJIBIINX U MAJIBIX YHCEN
YHUCIa. B CTaHJapTHOM BujJe. CpaBHUBATH YKCIia U BEJIMYUHBI,
Pa3mepnl 00bEeKTOB 3alMCcaHHbIe ¢ UCIIONIb30BaHueM creneHu 10.
OKpPY’KaroLIEero Mmupa Hcnoab30BaTh 3a11MCh YUCEI B CTAHAAPTHOM BU/JIE
(OT BIEeMEHTapHBIX JUTSL BBIPQXKEHUS pa3MEPOB 00BEKTOB, JJIUTEILHOCTH
YaCTHII IIPOLIECCOB B OKPYXKAIOILLIEM MUPE.
J10 KOCMHYECKHUX DopMyJIHPOBATH, 3ANIMCHIBATH B CHMBOJINYECKOi opme
00BEKTOB), Y WJUTIOCTPUPOBATH IPMMEPAMHU CBOKCTBA CTETIEHU
JUTUTEIIBHOCTD C LEJIBIM MOKA3aTENEM.
IIPOLIECCOB IIpuMeHATHL CBOIiCTBA CTENIEHU JIJIs1 TpeoOpa3oBaHUs
B OKPY’KaIOIIEM MHUpE. | BBIPAXKEHUH, COJEPIKALUX CTEIIEHU C LEIIbIM II0KA3aTEIIEM.
CBoliCcTBa CTEIIEHU BbInoJHATH AeHCTBUS C YHCIaMHU, 3allCAaHHBIMU
C LICJIBIM IIOKA3aTeIeM | B CTaHJAPTHOM BHJI€ (YMHOXKEHHUE, JIETICHUE, BO3BEACHUE
B CTCIICHB)
AnreOpanyeckue KBangpatubii Pacno3HaBaTh KBaIpaTHBIN TPEXUWIEH, YCTAaHABIUBATh
BbIpakeHUsA. KBagpaTHbIi TPEXUICH. BO3MOKHOCTb €T0 PA3JIOKEHN HA MHOKHUTEIIH.
TPEXUJIICH Paznoxenue PackiaabiBaTh HA MHOKUTEIM KBAJIPATHBIA TPEXUICH
KBaJpaTHOTO C HEOTPULIATEIbHBIM JUCKPUMUHAHTOM
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TpEXWICHA
Ha MHOXXUTEJIN

AnreOpanyeckue
BBIPAKCHUSI.
Anrebpanueckas Apoob

15

Anrebpanueckas
npo6b. JlomycTumsbie
3HAYCHUS
MIEPEMEHHBIX,
BXOJIAIIUX

B alireOpanyeckue
BBIPKEHUSI.
OCHOBHOE CBOMCTBO
anredpandecKou
npobu. CokpallleHue
JIpOOeH.

Cnoxxenue,
BBIYHUTAHNE,
YMHOKCHHE U JICIICHHUC
areOpandecKux
JIpOOeH.
IIpeobpaszoBanue
BBIPAKCHU,
COJIepIKaITuX
areOpandeckue
podu

3anuceiBaTh asireOpanyeckue Belpaxkenus. Haxonurb
00JacThb OlpeeeHNs PAllMOHAIBHOTO BEIPAXKEHHUS.
BpInoIHATH YKCIIOBBIE IOJCTAHOBKHA U BBIYMCJIATH
3HaYeHHUe JPOoOU, B TOM YHUCIIE C TOMOUIbIO KAJIbKYJISTOpPA.
®opMyIMPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU U MPUMEHSATH €ro JJis1 IpeoOpa3oBaHus JpOOeEH.
BbInoJaHATH AeiicTBUA ¢ aaredpanyecKuMu ApoOsMH.
[IpumensaTh npeoOpa3oBaHUsl BRIPAKEHUN I PEIICHUS
3aja4. BeipaxkaTh nepemMeHnHble U3 Gopmy (GU3HUECKUX,
F€OMETPUYECKUX, OMHUCHIBAIOIINX OBITOBBIE CUTYalIUH )
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YpaBHEHUS U HEPABEHCTBA.
KBazpaTHbie ypaBHEHUS

15

KBagpartnoe
ypaBHeHue. Henonnoe
KBaJIpaTHOE
ypaBHeHue. ®opmyna
KOpPHEH KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pacno3HaBaTh KBaJpaTHbBIC YPABHEHHUS.

3anuceiBaTh (POPMYJIYy KOPHEHN KBAJIPAaTHOTO YPaBHEHUS,
peliaTh KBaJApaTHbIe YPABHEHUS — IOJIHBIC U HETIOJIHBIE.
IIpoBoauTh MpocTeHINE UCCAEI0BAHUSA KBAIPATHBIX
YPaBHEHHUM.

Pemiats ypaBHeHMs1, CBOASIIMECS K KBAAPATHBIM,

C TIOMOIIILIO MPEe0OPa30BaHMUI M 3aMEHOM TIEPEMEHHOM.

Pelienue ypaBHeHuUi, Haobuaronath 1 aHAIM3MPOBATH CBA3b MEXIY KOPHSIMU U
CBOJISALLIUXCS KO3 PUIMEHTaMH KBaIpaTHOTO YPaBHEHUSI.
K KBaJPAaTHBIM. dopmyaupoBaTh Teopemy Buera, a Takxe 0OpaTHYyIO -
[Ipocreiinue 1pobHO- | TEopemy, IPUMEHSTh ATH TEOPEMBI JIJIs PEIICHUS
paloHaIbHbIE 3a1ad4.
YpaBHEHHS. Pemath TekcTOBBIE 321a4H aNTeOpanyecKUM CIOCOOOM:
Pemenne TeKCTOBBIX MEePEXOJIUTh OT CJIOBECHOUN (POPMYITUPOBKH YCIOBHUS 3aa4U
3aJ1a4y C IOMOUIBIO K aJireOpandecKkoi MOJEINU IyTEM COCTABIICHUSI YpaBHEHMUS;
KBaJIpaTHBIX peniaTh COCTaBIIEHHOE YPAaBHEHHE; HHTEPIIPETUPOBATH
YpaBHEHUH pe3yJybTar.
3HAKOMUTBCS C HCTOPHUE pa3BUTHUS ANreOphbI
YpaBHEHUS U HEPABEHCTBA. 13 JIunelinoe ypaBHeHUE PacniozHaBaTh JTMHEHHbBIEC YPABHEHUS C IBYMS
Cucrembl ypaBHEHHI C IByMs EPEMEHHBIMH.

IIEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
peleHns ypaBHEeHUN
B LIEJIBIX YHCJIAX.
Pemenue cucrem aByx
JIMHEWHBIX YPAaBHEHUN

CrpouTtsh rpaduku TMHEWHBIX YPABHEHUH, B TOM YHCTIE

HCI0J1b3YyH HU(POBBIE pecypcehl.

Paziuyarth napasuiesbHble U IEPECEKAIOIIUECS IPSIMbIE
10 UX YPABHECHUSM.

Pemiate cucTeMsl ABYX JIMHEHHBIX YPABHEHUN C ABYMsI

IIEPEMEHHBIMU [10JICTAHOBKOM U CII0KEHUEM.
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C IBYMsI
MIEPEMEHHBIMU.
[Ipumeps! pemeHus
CHCTEM HEJIMHEHMHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMU.
['padmueckas
WHTEpIpeTaLus
YpaBHEHMUS C ABYMS
MIEPEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpaBHEHUM C IBYMSI
MIEPEMEHHBIMU.
Pemenune TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YpPaBHEHUI

Pemath mpocTeiinime CucTeMsl, B KOTOPBIX OJHO

W3 YPABHEHUU HE SIBIIACTCSA JIMHEHHBIM.

IIpuBoauTh rpadguuecKyr0 HHTEPNPETALUIO PENICHUS
YPaBHEHHS C IByMs IEPEMEHHBIMH M CUCTEM YpaBHEHUM
C ABYMSI IEPEMEHHBIMU.

PemiaTh TEKCTOBBIE 3aJa4H aITeOpandeCKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrpa

12

Yucnossie
HEPABEHCTBA U UX
CBOMCTBA.
HepaBenctBo ¢ ogHOM
[IEPEMEHHOM.
Jlunerinbie
HEPaBEHCTBA C OJTHOM
MIEPEMEHHON U UX
petieHue. CucTemsl
JIMHENHBIX HEPABECHCTB

DopMyJUPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX HA KOOPJAWHATHOW MTPSAMOM, 10KA3bIBATH
anre0panvecku.

IIpyMeHATH CBOMCTBA HEPABEHCTB B XOJE PEILICHHUS 3a1a4.
PemiaTh TMHEHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHne HEPABEHCTBA HA YHUCIIOBOM MPSIMOM.
PemiaTh CUCTEMBI JIMHEWHBIX HEPABEHCTB, H300paxaTh
pEILIeHUE CUCTEMBI HEPABEHCTB HA YHUCIOBOU IPSAMOMU
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C OJTHOU IMEPEMEHHOU
Y UX PEIICHUE.

N300paxxenue
peLIeHNs JIMHENHOTO
HEpPABEHCTBA U UX
CUCTEM Ha YUCIIOBOU
MIPSMOU
OyHKINUH. [lonsiTue pyHKUUU. Hcnoab3oBatrh QyHKIMOHATBEHYIO TEPMHUHOJIOTHIO H
OCHOBHBIE IOHSTHS OOuacTb OnpeiesiecHus. | CMMBOJIMKY.
Y MHO>KECTBO BoruuciasaTs 3HaveHus QyHKIUH, 3a1aHHBIX opMyTaMu
3HAYEHUN (PYHKIIHH. (mpu HEOOXOAMMOCTH UCTIONIb30BaTh KAJIbKYJISTOP);
CrniocoObl 3a1aHus COCTABJISAITH TA0JUIbI 3HAYEHUI QYHKINU.
byHKIUH. CtpouTh no Toukam rpaguku GyHKIIUN.
['padux byHKIINN. OnucbIBaTh CBOMCTBA (DYHKIIMU HA OCHOBE €€
CaoiicTBa QyHKLIHH, rpaguuecKoro NpeICTaBICHUs.
UX 0TOOpaxxeHue Hcnoan3oBath (yHKIMOHATBLHYIO TEPMUHOJIOTHIO U
Ha rpaduke CHMBOJIMKY.
HccaenoBathb npumMepsl rpaduKkoB, OTPAXKAIOIINUX PEaTbHbIC
npotecchl U siieHus. [IpuBoaAuTH NpUMepPHI MPOIIECCOB U
SIBJICHUH C 3aJaHHBIMU CBOMCTBaAMHM.
Hcnonb30BaTh KOMIIBIOTEPHBIE POTPAMMbI
JUTS TIOCTPOEHUS TpauKoB GYHKIMN U U3yUYEHHUS UX CBOWCTB
OyHKINH. UYUreHne 1 NoCTpoeHUE Haxoauth ¢ nomomb10 rpapuka GyHKIINA 3HAYCHUE OJTHON

UwucnoBbie QyHKIHH

rpadukoB QyHKIIHIA.
[Tpumepsr rpadukoB

U3 pacCMaTpPUBAEMbIX BEJIMYMH 110 3HAYEHUIO IPYTOu.
B HecnoXHBIX ciydasx BbIpaxkaTh (popMyJ10ii 3aBUCUMOCTD
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bynxumi,

MCIKAY BCIIMYHMHAMM.

OTpaXaIOIIUX OnuceIBaTh XapakTep U3MEHEHHS OJTHOW BEJTUYHHBI
peanbHbIE MPOIECCHI. B 3aBUCHUMOCTH OT U3MEHEHUS JPYTOil.
DOyHKIUH, Pacno3naBath Buabl n3ydaembix GyHkmnmid. [loka3biBaTh
OIIMChIBAIOLINEC CXeMaTHU4YEeCKH IT0JIOKEHUE HaA Koopz[HHaTHoﬁ IIJIOCKOCTH
IPAMYIO U OOPaTHYIO rpadukoB GyHKIMN BUaa: Y = X, y = X, y = Vx, y = |x]|.
PONOPLUHUOHAIBHBIE Hcnoub3oBaTh (PyHKUMOHAJIBLHO-TPAPUUYECKHE
3aBHCHUMOCTH, UX npeacTaBJIeHus sl pEUICHUS U UCCIEA0BaHUS YPaBHEHUM U
rpaduKH. CHUCTEM YPaBHEHHI.
I'paux Gpynximn IpuMeHaTh HH(POBbIE PECYPChI A1 IOCTPOCHHS
y = X. rpadukoB GpyHKIMH
DOyHKIUU
y =Xy =X,
y =vx,y = |x|;
rpaduyueCcKoe PEIICHHE
YPaBHEHHUN U CUCTEM
YpPaBHEHUM

[ToBTOpEeHUE M 0000IIEHNE [loBTOpEHME Bpi0MpaTh, NPUMEHATH, OLEHUBATH CIIOCO0bI CPABHEHUS

OCHOBHBIX ITOHATHU U
METOJIOB KypcoB 7 1 8
KJ1acCOB, 0000IIIEHHE
3HAHUU

YuCell, BEIUUCIEHUH, TPeoOpa30BaHM BEIPAKEHUM, pelIeHUs
YPaBHEHHUHU.

OcymecTBJIATh CAMOKOHTPOJIb BBIIIOJIHSAEMBIX IEUCTBUN U
CaMOITPOBEPKY pe3yiIbTaTa BEIUYMUCICHUM, MPeoOpa30BaHMUi,
ITOCTPOCHUH.

PemiaTe 3a1a4um u3 peajbHOM )KM3HH, IPUMEHATH
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MaTeMaTUYECKUE 3HAHUS JIJIsl PEIICHUS 3a]1a4 U3 IPYTUX
MIPEAMETOB.

PemiaTh TeKCTOBBIE 32]a4H, CDABHUBATH, BLIOMPATH
CIOCOOBI PEIICHNA 3a/1a4n

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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9 KJIACC

HanmenoBanue paznena  |[KomugecTBo OcHoBHOE OcCHOBHBIE BUJIBI JIEATEIBHOCTH O0YHAIOIIUXCS
(Templ) Kypca 4acoB COJICpIKAHUE
Uucna 1 BBIYUCIIEHUS. 9 PanmmonansHeie uncna, | Pa3sBuBaTh mpeacraBJIeHUs O YKHCIIAX: OT MHOXKECTBA
JlelicTBUTENBHBIE YUCIA UPPALMOHAIILHBIE HaTypaJbHbIX YUCEN JO MHOXECTBA ICHCTBUTEIbHBIX YUCET.
YuCia, KOHEYHbIE U O3HAKOMUTBCS C BO3MOXXHOCTBIO MPEICTABICHUS
OECKOHEUYHBIE JEHCTBUTEILHOTO YKCIIa KaK OECKOHEYHOMN JAECATUUHON
JECATUYHBIE TPOOH. JIpoOH, IPUMEHSTD JIECATUYHbIE TPUOTMKEHUS
MHoO»xecTBO pallMOHANIBHBIX U UPPALIMOHAIBHBIX YUCET.
JICCTBUTEIBbHBIX HN300paxaTh 1CICTBUTEIBHBIC YUCIIA TOUKAMHU
YHCEll, KOOpPJIUHATHOM MPAMOM.
JEUCTBUTEIIbHBIC 3annchIBaTh, CPABHUBATH U YIIOPSA0YUBATH
yucia Kak JIEUCTBUTENLHBIE YHUCIIA.
OECKOHEUYHBIE BbInoJHATH, coueTast yCTHbIE U MUCbMEHHBIC PUEMBI,
JECATUYIHBIC POOH. apudmMeTHUYecKue AelCTBYSI C PAlIMOHATBHBIMU YHCIIAMH;
B3anmMHO 0IHO3HAYHOE | HAXOAUTb 3HAUYCHUS CTEIECHEH C LEJIBIMH MMOKA3aTesIMU U
COOTBETCTBHE MEXKIY KOpHEW; BBIYMCJIATH 3HAUCHUS! YUCIIOBBIX BBIPAXKEHUI.
MHOKECTBOM IHoayunTs npeacraBjieHue 0 3HAYUMOCTH
JEHCTBUTEITLHBIX JEUCTBUTEIBHBIX YUCEN B TPAKTUUYECKOMN IESITEILHOCTH
YuCcesl U MHOKECTBOM YEJI0BEKa.
TOYEK KOOPAUHATHON AHAJIM3UPOBATH U JAeJIaTh BHIBOABI O TOUHOCTH
PSIMOIA. MPUOIVKEHUS ACHCTBUTEIIHLHOTO YK CTIA PU PEIICHUN
CpaBHeHue 3a7a4.
JCUCTBUTEIBHBIX uncell, | OKPYIrJafiTh JeHCTBUTEIbHBIE YUCIA, BHINIOJHATH
apumMeTHIeCcKue NPUKUKY PE3YJbTaTa BHIYUCICHUMN, OLeHKY 3HaYCHUM
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JEUCTBUS

C IeWCTBUTEILHBIMU
YHUCJIaMHU.
[Tpubmmxennoe
3HAYEHUE BEJIMUUHBI,
TOYHOCTh
MPUOJIMKEHUS.
OkpyriieHue yuce.
[Tpukuaka u orieHKa

YU CJIOBBIX BBIpa)KeHI/Iﬁ.
3HAKOMHUTBLCA C HCTOpI/Ieﬁ Pa3BUTHA MAaTCMATHUKHU

pEe3yIbTaTOB
BBIYMCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JImneriHoe ypaBHeHue. | OcBauMBaTh, 3alIOMUHATH U IPUMEHSATH rpaduyeckne
YpaBHEHUS C OJHOU Pemenne ypaBHenui, METO/bI [IPU PELIEHUH YPAaBHEHUM, HEPABEHCTB U UX
IEPEMEHHOM CBOIAIINXCSA CUCTEM.
K JINHEWHBIM. Pacno3naBars 11eibie U IpoOHbBIC YPaBHEHUS.
KBagparnoe Pemiats JinHelHbIC U KBA/IPATHbIC YPABHEHM,
ypaBHeHHUe. Pemenne YpaBHEHUS, CBOASIINUECS K HUM, IPOCTEHIIINE JPOOHO-
YpaBHEHUH, palMOHAIbHbIC YPABHEHUS.
CBOASIINXCSA IIpeanarars BO3MOXKHbBIE CIIOCOOBI pELIEHUSI TEKCTOBBIX
K KBaJPaTHBIM. 3a7a4, 00CYy:KIaTh UX U PelIaTh TEKCTOBBIC 3aJja4n
bukBangpaTtHbie pa3HBIMU CIIOCOOAMH.
YPaBHEHUSL. 3HAKOMUTBHCS ¢ HCTOPUEN Pa3BUTUSI MATEMATUKHU
[Ipumeps! perieHus

YPaBHEHUN TPEThEU
Y 4YETBEPTOU CTENEHEN
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pa3oKeHUEM
Ha MHO>KUTEIH.
Pemenue qpoGHo-
palMoOHaIBHBIX
YPaBHEHHUM.

Pemntenne TekcTOBBIX
3a/1a49 aJire0pandecKum
METOI0M

YpaBHEHUS U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHEHUE C ABYMS
IIEPEMEHHBIMH U €TI0
rpaduxk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YpPaBHEHUM, OJTHO

13 KOTOPBIX JJUHEWHOE,
a Ipyroe — BTOpou
CTEIICHHU.
I'paduueckas
MHTEPIPETALNS
CHUCTEMBI YPaBHEHU

C IBYMsI [IEPEMEHHBIMMU.
Pemenune TekcToBBIX

OcBauBaTh U NPUMEHATH IPUEMBI PELIEHUSI CUCTEMBI
JIBYX JIMHEWHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU U
CUCTEMBI JIByX YPaBHEHUH, B KOTOPBIX OJIHO YPaBHEHUE HE
ABJISIETCS JINHEWHBIM.

Hcnoan3oBatrh GyHKIMOHAIBHO-TpaQUUECKUE
IIPEICTABIICHHUS JUIsl pellieHUs M MCCIEeAOBAHUS YPABHEHUI
U CUCTEM.

AHAJIU3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpandyeckuM CrocoOOM: MepexoauTh OT CIIOBECHOU
GhopMYyJIMPOBKY YCIOBUS 3a7a4H K aJreOpandeckoi Moienu
IIyTEM COCTABJIEHUS CUCTEMBI YPABHEHMI; peliaTh
COCTABJICHHYIO CHCTEMY YPAaBHEHUI1; HHTEPIPETUPOBATH
pe3yJbTart.

3HAKOMUTHCS ¢ MCTOPUEN Pa3BUTUS MAaTEMAaTUKH
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3a/1a4 aire0panyecKum
crocooom

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossle Yurarth, 3alIUCHIBATH, IOHUMATH, HHTEPIPETUPOBATH
Hepasencraa HEPABEHCTBA U X HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHUIO.
CBOMCTBA. BbInoJHATH TpeoOpa30BaHNs HEPABEHCTB, HCMOJIb30BaTh
JIunelinbie JUIsL IPe0Opa30BaHUsI CBOMCTBA YHUCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3naBath JIMHEHHBIE U KBaJpaTHbIC HEPABEHCTBA.
C OHOM ITEPEMEHHOU Pemiath nuHElHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U UX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
CucTeMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATH UX; 00CYKAATH
HEPABEHCTB C OJTHOU ITOJTyYEHHBIC PELICHUS.
IIEPEMEHHOMN U UX MN300paxaTh penicHUE HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelieHue. HAa YHUCJIOBOM MPSIMOM, 3alIUCHIBATH PEIICHUE C TOMOIIBIO
KBagparnsie CUMBOJIOB.
HEPABEHCTBA U UX Pemars KBaipaTHBIE HEPABEHCTBA, UCITONIB3YS
peuieHue. rpaduuecKue npeICTaBICHuUS.
I'paduueckas OcBauBaTh 1 NPUMEHATH HEPABEHCTBA TP PELLICHUH
VHTEpIIPETaLINs Pa3JIMYHBIX 33]1a4, B TOM YHUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
NIEPEMEHHBIMU
OyHKIUU 16 KBaapatnunas Pacno3naBaTh BUIBI U3y4aeMbIX (QYHKIIHIA,

bynknus, e€ rpadpux u
cBoricTBa. [Tapaboa,
KOOPJIMHATHI BEPIITHHBI
napadoJibl, OCh

WTIOCTPUPOBATHh CXeMATHYECKH, 00bACHATH
pacnoJioKeHne Ha KOOPAUHATHON TIOCKOCTH rpauKoB

¢byukuumii Buga: y = kx,y = kx + b,y = k_,y = X%,
X

67




CUMMETPUH MapadoIbI.

I'paduku PyHKIMIA:
y = kx,
y = kx + b,
k
y =
X
y =X,
y =X,
y =vVx,
y = |x|

y = %%,y =V, y = |x| B 3aBUCHMOCTH OT 3HAYCHUIA
K03 (UIIMEHTOB; OMUCHIBATH X CBOMCTBA.
Pacno3naBaTth KBapaTHYHYIO GYHKIIHUIO 110 (hopMyIIe.
IIpuBoauTH NpUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peajbHOI KU3HU, (PU3UKH, TEOMETPHUH.

BoisaBasaTh 1 0000111aTh 0COOCHHOCTH Irpadrka
KBaAPATHIHOH GyHKIMK Y = ax’ + bx + C.

CTpouthb 1 N300pakaTh cXeMaTHYeCKH TPAPUKU
KBaJIpaTHYHBIX (PYHKIINH, 3aTaHHBIX POpMyTIaMH BH]IA
y=ax,y=ax +qy=alx+p?iy=ax’ +bx+c
AHAJIM3UPOBATH U MPUMEHSATH CBOICTBA N3YUYCHHBIX
GyHKIUH 1715 MX TOCTPOEHUS, B TOM YHCIIE C IOMOILBIO

HU(POBBIX PECYPCOB

YucioBeie
OCJIEIOBATEILHOCTH

15

ITonsaTue ynciIoBOM
TIOCJIEIOBATCILHOCTH.
3amaHue
ITOCJIEAOBATEIIEHOCTH
PEKYpPPEHTHOU
dopmynoi u

dbopmyoii N-To wieHa.

Apudmernueckas u
reoMeTpuYecKas
IIPOTPECCHUM.
@opmyJibl N-T0 YieHa
apupMeTHIECKON 1
r€OMETPUYECKON

OcBauBaTh U NPUMEHATH UHJIEKCHbIE 0003HAUYEHHUS,
CTPOMTH PeYeBbie BHICKA3bIBAHMSA C UCIIOJIb30BaHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C MOHATHEM
MOCJIEA0BATEIBHOCTH.

AHanuzupoBaTh GopMyIry N-ro yjaeHa
MOCJIEIOBATENBHOCTH WIIH PEKYPPEHTHYIO (hOpMyITy

¥ BBIYUCJIATH YWICHBI IOCIIEI0BATENBHOCTEN, 3aJaHHBIX
TUMU (HopMysIamu.

YcraHaBaMBaTh 3aKOHOMEPHOCTb B IOCTPOECHUU
MOCJIEIOBATEILHOCTH, €CJIU BBIITUCAHBI TIEPBbIE HECKOJIBKO
€€ YJICHOB.

Pacno3naBath apudMeTHYECKyI0 U TEOMETPUUECKYIO
IIPOrPECCUU MPU Pa3HbIX CIIOCO0aX 3aJaHusl.

68




MPOTrPECCUI, CYMMBI
MEePBbBIX N YJICHOB.
N3o0pakeHue 4ieHOoB
apupMeTUYeCKOi 1
TEOMETPUUYECKOU
MPOrPECCUN TOUKAMHU
Ha KOOPAMHATHON
TJTIOCKOCTH.
JIuHenHbIN 1
AKCIOHEHIIUAJIbHBIN
pOCT.

CI10KHBIE POLIEHTHI

Pemarsb 3a7a4u ¢ ucoap30BaHUEM (OPMYT N-TO WieHa
apu(pMETUIECKON U TeOMETPUIECKOM TPOrPECCHIt, CyMMBI
MEPBBIX N YJICHOB.

N3006paxkaTh wieHbI 10CIEI0BATETLHOCTH TOUKAMU

Ha KOOPJIMHATHOM MIOCKOCTH.

PaccmaTpuBath npuMepsl POUECCOB U SIBJICHUM

U3 peabHOM KU3HU, WLTIOCTPUPYIOIINE U3MEHEHHE

B apu(PMETHIECKOMN MPOTPECCUH, B TEOMETPHUUECKOMN
IPOrpeccuu; N300paxaTb COOTBETCTBYIOIINE 3aBUCIMOCTH
rpaduyecKu.

PemaTh 3anaum, CBsI3aHHBIC C YHCIOBHIMU
MOCJIEIOBATEILHOCTSIMU, B TOM YHUCJIE 3aa4d U3 peabHOU
’KU3HH C UCTIOJIH30BaHUEM TU(PPOBBIX TEXHOJIOTHIA
(2MIEKTPOHHBIX TaOIUIL, TPAPUIECKOTO KATBKYJIATOPA U T.11.).
PemaTh 3a1a9n Ha CII0KHBIC TIPOIIEHTHI, B TOM YHCIIC
3aJlay U3 peaibHOU MPAKTUKH (C UCIIOIH30BAHUEM
KaJIbKYJIATOPA).

3HAKOMHUTBCS C HCTOPHUEI pa3BUTHS MATEMATUKU

[ToBTOpEeHue, 00001ICHHE,
CUCTEMATHU3aINS 3HAHUU

18

Yucaa u
BbIYMCJIEHHS (3aTUCh,
CpaBHEHUE, IEUCTBUS
C JICICTBUTEILHBIMU
YUCJIaMH, YUCIIOBas
npsiMasi; IPOLICHTHI,
OTHOILIEHUS,
IPOIOPLHY;

OmnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJAMHOKECTBO,
orepalyy HajJl MHOXKECTBAMU; HCIOJIb30BaTh rpaduyeckoe
IIPEICTABIICHUE MHOXKECTB ISl ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELIEHUU 3a]1a4 U3 APYTHUX
y4eOHBIX MPEIMETOB.

AKTYaJqIu3HPOBATHh TEPMHUHOJIOTHIO U OCHOBHbIE
NeHCTBHSA, CBSI3AHHbIE C YMCJIAMU: HATYypaJIbHOE YUCIIO,
IIPOCTOE U COCTaBHOE YUCIIA, JETMMOCTh HATYPAIbHBIX
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OKpYTJICHHE,
MpUOIMKEHHE,
OLICHKA; pELLICHUE
TEKCTOBBIX 3a7a4

qyucen, MPU3HAKYU JETUMOCTH, 11€J10€ YUCII0, MOAYJIb YHCIIa,
OOBIKHOBEHHAsI M IECITUYHAS POOHU, CTaHIaPTHBIN BU/T
qucia, apupMeTUIEeCKUN KBaIpaTHBIN KOPEHb.
BbINoJIHATH AeiicTBUSI, CPABHUBATH U YIIOPSII0YHBATH

apuPpMETHIECKUM quCIIa, MPEACTABISThH YACIa HA KOOPIUHATHOU MPSMOH,
CrocoooMm) OKPYIJIATH YMCIA; BHINOJHATH MPUKUAKY H OLIEHKY
pe3ynbTara BBIYMCICHUM.
PemaTh TekcTOBBIC 321a4M ApU(PMETHUECKUM CIIOCOOOM.
PemaTe npakTuyeckue 3a1a4m, COAEpKaIue MPOLEHTHI,
JI0JI, YaCTH, BBIPAXKAOIIUE 3aBUCUMOCTHU: CKOPOCTh —
BpeMsl — PACCTOSHUE, [IEHA — KOJIMYECTBO — CTOMMOCTD,
00BEM paboOThl — BpeMsI — IPOU3BOAUTEIBLHOCTD TPY/A.
Pa30upars peanbHbie )KU3HEHHBIE CUTYAIIUH,
(popMyIUpoOBaTH UX HA A3BIKE MATEMATHKH,
HAXOJMTH PELICHUE, TPUMEHSISI MAaTEMAaTUUECKUI ammapar,
HHTEPNPETHPOBATH PE3YJIbTaT
AJsiredOpanyeckue OnepupoBaTh NOHATUSAAMMU: CTEIICHB C 1I€JIBIM
BbIpaKeHU s noKasarelsieM, apu(pMeTHUECKUIl KBaJApaTHbII KOPEHD,
(mpeoOpa3oBaHUe MHOTOWIEH, anre0pandeckas Apoob, TOXKIACCTBO.
anreOpanyecKux BbInoJIHATH OCHOBHBIE [1€/iCTBUS: BHIOIHATH PACUETHI
BBIPAKECHUM, 1o opMyam, npeoOpa3oBbIBATH LIEJIbIE, TPOOHO-
JOIYCTUMBbIE palMOHAIbHBIE BEIPAKEHUS U BHIPAXKEHUS C KOPHIMH,
3HAYEHU) peann30BBIBaTh PA3JI0KEHUE MHOTOWIEHA HA MHOKHUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHUEM (OPMYIT pa3HOCTH
KBaJpaTOB U KBAIpaTa CYMMBI U pa3HOCTH; HAXOUTh
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JOTTYCTAMBIE 3HAYCHUS TIEPEMEHHBIX TSI TPOOHO-
palMOHAIBHBIX BBIPAXKEHUHN, KOPHEH.

MopeanpoBath ¢ TOMOIIBI0 (HOPMYJT peabHbIE MTPOIIECCH
U SIBJICHUS

DOyHKIHUA
(mocTpoeHue,
CBOMCTBA U3YUYEHHBIX
INZEINIVH
rpadguyeckoe pereHue
YPaBHEHUU U UX
CUCTEM)

OnepupoBatb NOHATUAMU: QYHKIIMS, TpaduK QyHKIUH,
HYJIH QYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEKYTKU BO3pacTaHus, yObIBaHUS, HAMOOJIbIIIEE U
HaWMEHBIIIee 3HAYCHUS (PYHKITHH.

AHaJIM3MPOBATh, CPABHUBATH, 00CYKAAaTh CBOICTBA
GyHKUHA, CTPOUTH UX TpaduKy.

OnepupoBaTh NOHATHUSMU: TIPsIMAs MPOTIOPIIUOHATBHOCTb,
oOpaTHasi IPOMOPIIMOHATILHOCTb, TUHEHHAsT (DYHKITHS,
KBaJpaTtuyHas QyHKIMs, mapaboia, runepooa.
HUcnonb3oBaTh rpapuku 111 ONPEAEICHUS] CBOUCTB,
MPOIIECCOB U 3aBUCUMOCTEH, JIJIsl pEIICHNUs 3371249 U3 APYTUX
y4eOHBIX MPEAMETOB M PEaTLHOM KU3HU; MO/IeJIMPOBATH

C MOMOIIIbIO TPa(UKOB peabHbIC IPOLIECCHI U SBIICHUSI.
BoipakaTts opmMyiaMu 3aBUCUIMOCTH MEXy BETMYNHAMHU

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KITACCAX

IHHOACHUTEJIBHASA 3AIINCKA

['eoMeTpus Kak OJIMH M3 OCHOBHBIX Pa3/JEJOB MIKOJbHOM MATEMATUKH, UMEIOIINN
CBOCH IIeNIbI0 O00ECHeUnTh M3y4YEHHE CBOMCTB M Pa3MepoB (PUTyp, WX OTHOIICHUU U
B3aUMHOE pPAaCIOJIOKEHUE, ONUPAETCS Ha JOTMYECKYI0, JIOKAa3aTEIbHYIO JHUHUIO.
[leHHOCT, W3y4YeHHUSI TEOMETPUM HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
3aKJII0YAeTCS B TOM, YTO OOYYalOIIUWCS YYUTCS MPOBOJUTH JIOKA3aTEJIbHbBIC
pacCy X IEeHUsl, CTPOUTH JIOTMYECKHE YMO3AKIIOUECHUS, JOKa3blBaTb HCTUHHBIE
YTBEPKIACHUSA W CTPOUTHh KOHTPIPUMEPBI K JIOKHBIM, HPOBOJUTH PACCYKICHUS
«OT TMPOTHUBHOTO», OTIMYATh CBONCTBAa OT IMPHU3HAKOB, (HOPMYIUPOBATH OOpaTHBIC
YTBEPKICHMUS.

BTOpoii LIEHHOCTBIO M3Yy4YEHUSI TE€OMETPUM SBIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIICHUHM KaK MaTeMaTHYeCKHX, TaK M TMPaKTUYECKUX 3ajad,
BCTpPEYAIONTUXCS B pealbHOM Ku3HU. OOydaromuiics MOJDKEH HAYyYUThCS ONPENEeTUTh
r€OMETPUYECKYI0 (DUTYpy, ONMUCATHh CIOBAaMHU JaHHBIM 4YEpTEX WM PUCYHOK, HANTH
IJIOIIAb 3E€MENBHOTO y4acTKa, PacCuuTarh HEOOXOJUMYIO JJIUHY OINTOBOJIOKOHHOTO
kabenss wid TpeOyemble pa3Mepbl rapaxa Jyisi aBTOMOOWIIA. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIHUTENIbHAS JMHUS B H3ydeHUU reoMerpud. lIpm pemenun 3amau
MPaKTUYECKOI0 XapakTepa OOyYaroIIMICS YYHUTCS CTPOUTh MAaTEMAaTUYECKHUE MOJETU
peanbHbIX KM3HEHHBIX CUTYyallui, TPOBOJIUTH BHIUUCIICHUS M OIIEHUBATh aJIcKBaTHOCTh
MOJIyYEeHHOTO pe3yJIbTaTa.

KpaiiHe BaxkHO TIOMYEPKUBATH CBSI3U TEOMETPUM C JAPYTUMH  Y4EOHBIMU
npeAMeTaMi, MOTUBHPOBATH HCIIOIB30BATh OMPENEICHUS T€OMETPUUYECKUX (UTYp U
MOHATUM, JEMOHCTPUPOBATh MPUMEHEHUE MOJYYEHHBIX YMEHUM B (DU3UKE U TEXHUKE.
OTu CcBsA3uM HauOosee SIPKO BUAHBI B Temax «BekTopb», «TpuroHomeTrpudeckue
cooTHoIllIeHus», «Metoa koopauHat» u «Teopema [Tudaropar.

VYyeoOnnlii kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3zelibl
conepxkanusi: «I'eoMmerpuueckue QUrypsl 1 UX CBOMCTBay, «I3MepeHne reoMeTpuIecKux
BEJIMYMHY», «JleKapTOBBl KOOpAMHATBI Ha IUIOCKOCTH», «BekTtopb», «/IBrMkeHUs
miockocTny, «IIpeobpazoBaHus OIO0MS.

OOmiee 4YKMCIO YACOB, PEKOMEHJIOBAaHHBIX JUIS M3ydyeHUsi Yy4eOHOro Kypca
«['eomerpusi», — 204 vaca: B 7 kimacce — 68 yacoB (2 vaca B Hememo), B 8 Kimacce —
68 yacoB (2 Jaca B HefieN0), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).
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COIEPKAHUE OBYYEHMUA
7 KIIACC

Havansabie nonsTus reomerpun. Touka, npsmasi, OTpe30K, JIyd. YToJ. Buasl yrios.
BeptukanbHble M CMexHbIE YIUIbl. buccekrtpuca yrna. JlomaHas, MHOTOYIOJIBHHK.
[TapajienpHOCTB U MEPIICHAUKYIISIPHOCTD IIPSIMBIX.

Cummetpuunbie ¢urypsl. OCHOBHBIE CBOWMCTBa OCeBOM cuMMmeTpuu. [Ipumepst
CUMMETPHU B OKPYKAIOILEM MUPE.

OCHOBHBIE MTOCTPOEHUS C MOMOLIBIO HUPKYJIS U TuHeku. TpeyronsHuk. Beicora,
MeanaHa, OMCCEeKTpuca, UX CBOWCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TPEeYroJabHUKU. HepaBeHCTBO TpeyronbHUKA.

CBoiicTBa ¥ TpHU3HAKU PaBHOOEAPEHHOTO TpeyroipHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBOMCTBA M TNpPU3HAKU MAPAJUIENBbHBIX NpsMbIX. CyMMma yIJIOB TPEYrOJIbHHKA.
Breninue yrisl TpeyrojibHUKA.

[IpsmoyrosbHbIi ~ TpeyrodpHUK.  CBOMCTBO ~ MEOWMAHbBl  IPSMOYTOJBHOIO
TPEYTrOJbHHKA, MPOBEAEHHOM K rumnoreHyse. IIpu3Haku paBeHCTBA IPAMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpsAMOYTONIBHBINA TPEYTOIBHUK C yrioMm B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OO0JIbIIEM yTJie U OO0JIbIIeH CTOPOHE TpeyroibHUKa. [leprnenaukymnsp
Y HaKJIOHHasl.

I'eomeTpuueckoe MecTo To4YeK. buccekTpuca yria U CepeIuHHbBINA NEPIEHIUKYIIAP
K OTpPE3KYy KaK F€OMETPUYECKUE MECTA TOUEK.

OKpy>KHOCTb M KpyT, XOpJla U AUAMETP, UX CBOWCTBA. B3auMHOE pacrnosoxeHue
OKpPYXHOCTM M npsMoin. KacarenpHas M ceKymas K OKpPYKHOCTH. OKpYy»KHOCTb,
BIIMCaHHAas B yroJl. BrincanHas U onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yereipéxyronpauku. [lapamienorpamMm, ero npusHakd U cBoucTBa. YacTHble
Clly4yau napajuieorpaMMoB (TpsSIMOYTOJILHUK, pOMO, KBaApaT), UX MPU3HAKHU U CBOMCTBA.
Tpanenus, paBHOOOKas Tparenus, e€ cBoicTBa U mpu3Haku. [IpsMoyroybHas Tpanenus.

Meton yaBoenust meauansl. LlenTpanbHas cummetpus. Teopema @Daneca u TeopeMa
O IPONOPLIMOHATIBHBIX OTPE3KAX.

CpenHue TMHUK TPEYroJbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojibHUKA.

[Tonobue TpeyroabHukoB, Kodhduiuent mnoaodus. I[lpuzHaku mogOOMS
TPEYroJbHUKOB. [IpruMeHeHne moqooust mpy pereHny MPaKTUIECKUX 3a/1ad.

CgoiicTBa 1mIomaaei reoMmerpuueckux ¢uryp. DopMmynbl g IUIOMIAAH
TpEYroJibHUKa, NapajienorpaMmma, pomba u Tpaneuuu. OTHOLIEHWE IUIOLIAACH
MO00HBIX (UTYP.

Bpruucienne mnomaner TPEYrojJbHUKOB W MHOTIOYTOJIBHUKOB Ha KIIETYATOM
Oymare.

73



Teopema Iludaropa. Ilpumenenue teopembl I[ludaropa mnpu pelnreHUH
MPAKTUYECKUX 3a7a4.

CHuHyC, KOCHHYC, TaHI'€HC OCTPOTrO yrja MpsSMOYrOJbHOTO TPEyroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIIECTBO. TpHroHOMEeTpudYecKne (PYHKIIUU YTIIOB
B 30°, 45° u 60°.

BrnucanHble M LEHTpaJbHBIE YIUIBI, YTOJI MEXIAY KAacaTelIbHOM U XOPAOW. YTIIbI
MEXKy XOpJaMH U CEKYIIMMU. BrincaHHbIe 1 ONTMCAaHHbBIC YETHIPEXYTOIBHUKH. B3anMHoe
pacrojoxkeHue IByX OKpyxkHocteil. Kacanue okpyxHocTed. OOmMe KacatelibHbIE K
IBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, Tanreic yrioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOX1EeCTBO. POPMYIIBI TPUBEICHUS.

Pemenne tpeyrosbHHKOB. TeopeMa KOCHHYCOB M TeOpemMa CHUHYCOB. Pemienue
IIPAKTUYECKUX 33]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nogodus. [1ogo6re COOTBETCTBEHHBIX AJIIEMEHTOB.

TeopemMa 0 TpOU3BEAECHUU OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHHH OTPE3KOB
CEKYILINX, TEOpPEMA O KBAJIpaTe KacaTeIbHOM.

BekTop, anuHa (MOIysib) BEKTOpa, COHAIPABIIEHHBIE BEKTOPBI, MPOTHUBOIIOIOKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalluu
HaJ| BEKTOopaMu. Pa3nokeHHe BeKTOpa 1O JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
KoopanHater  Bektopa. CKalsipHOE  NPOM3BEACHHE  BEKTOPOB,  IIPUMEHEHHE
JUISl HAXOKJICHUSI JIJTUH U YTJIOB.

JlekapTOBBI KOOpPAMHATHI HA IUUIOCKOCTH. YPABHEHHSI TNPAMOM MU OKPYKHOCTH
B KOOpJIMHATax, MEpPEeCcEeYEHUE OKPYKHOCTEW W MpsIMbIX. MeToj KOOpAMHAT U €ro
IIPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKU. [[sInHA OKpYKHOCTH. [’ pagycHas u paaguanHas mepa
yTJ1a, BBIYUCIIEHUE JUIMH OyT OKpYyKHOCTel. [lmomane kpyra, ceKTopa, CEerMeHTa.

JIBUKEHHS TUIOCKOCTH M BHYTPEHHHE CHUMMETpuUu (uryp (3j€eMeHTapHbIe
npeacrapienus). [lapannensHbiit nepenoc. [ToBopor.

HHPEAMETHBIE PE3YJIbTATBI

[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
oOpa3oBaTenbHON nporpaMMmsl (7 kiacc). leomerpust

['comerpus

Pacrio3HaBaTh M3y4yeHHbIE T€OMETpUYECKHe (UTYPBI, ONpPENEIsITh UX B3aMMHOE PacIOJIOKEHUE,
1 [m300paxars reomerpudeckue (UTYpHI, BBIMOJIHATh YEPTEKH IO YCIOBHIO 3amaun. M3mepsars
IIMHEWHBIE U YIVIOBBIC BEJIMYUHBI. Pemare 3a1a4n Ha BEIYMCIICHHE JUIMH OTPE3KOB U BEIMYHH YIJIOB

2 JlenaTh rpyOyI0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH IMPEIMETOB B pealbHON JKU3HU, pa3MEPOB
[IpUPOAHBIX 00BEKTOB. PaznuuaTh pa3mMepsl 3TUX 00BEKTOB MO MOPSIKY BETUYUHBI

3 |CTpouTh YepTekKH K TCOMETPUUCCKUM 3a7a4amM

4 [lonp30BaTbCcsl NMPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIIOIB30BATh IPU3HAKHM W CBOMCTBA
[paBHOOEPEHHBIX TPEYTOJILHUKOB NP PEHICHUH 3a]a4
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[IpoBOANTH JTIOTHYECKUE PACCYNKACHHSI C UCIIOJIB30BAHNEM T'€OMETPUUYECKUX TEOPEM

[lonb30BaThcs MpPU3HAKAMHM PABEHCTBA MPSMOYTOJbHBIX TPEYrOJIbHUKOB, CBOMCTBOM MeEIHAHBbI,
[TPOBEJICHHON K TUIIOTEHY3€ NMPSMOYTOJIbHOTO TPEYrOJbHUKA, B PEHICHHH T€OMETPUUECKUX 3aau

OnpenensaTh NapajuiedbHOCTh MPSIMBIX C ITOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMH CEKyIasl.
OnpenensiTb MapayIeIbHOCTh MPSMBIX C IOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK OJIHOM
[PSMOM 10 TOYEK JIPYror MpsIMoi

Pemate 3a1aun Ha KieT4aToi Oymare

[IpoBOIUTH BBIYUCIICHHUS U HAXOAUTh YUCIOBBIC U OYKBEHHBIC 3HAUEHUS YIJIOB B T€OMETPHUECKUX
3a/1a4yax C UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB M MHOIOYI'OJIBHHKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPH MEPECEUCHUN IBYX NapaJlIeNbHBIX MPSAMBIX CeKyllel. Pemare npaktuueckue
3a/1a4M Ha HAXOKJICHUE YIJI0B

10

Bragerh TMOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPENeNATh OMCCEKTPUCY YIlia H
CepeIMHHBIN MEPIEHINKYIISIP K OTPE3KY KaK FreOMETPUUYECKHE MECTA TOUCK

11

DopMyJIUPOBATH ONPEACIEHUS OKPYKHOCTH MW Kpyra, XOpAbl W JUaMeTpa OKPYKHOCTH,
[10JIb30BATHCSI UX CBOMCTBAMU. Y METh IPUMEHSThH 3TH CBOMCTBA MPU PEIICHUH 3324

12

Bianers NOHATHEM ONKCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAaXOAUTh €€ LIEHTP.
[Tosb30BaThest (pakTamMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYrOJbHUKA MEPECEKAIOTCS B OJTHOM
TOYKE, U O TOM, YTO CEPEIMHHBIC MEPIECHANKYISPHl K CTOPOHAM TPEYTrOJbHHUKA MEPECEKAIOTCS B
OJTHOM TOUYKE

13

BrnageTs MOHATHEM KacaTElIbHOM K OKPY’XHOCTH, ITOJIB30BATHCA TCOPCMOﬁ O NEPHCHAUKYIISIPHOCTH
KacaTeJIbHOM U paanyca, IpOBCACHHOI'O K TOYKC KaCaHUS

14

ITonbp3oBaThCs HpOCTGfIH.IPIMPI ICOMCTPUUCCKUMU HEPABCHCTBAMH, INIOHHMATb HX HpaKTI/I‘leCKI/Iﬁ
CMBbICJI

15

HpOBO,I[I/ITL OCHOBHBIC TCOMCTPHUYCCKUC ITOCTPOCHUS C TTIOMOIIIBIO MUPKYJIS U JIMHEUKH

ITpoBepsiemble y1eMeHTHI coepkanus (7 Kiacc)

['eomerpus

HauaneHele mnoHsATHA TreoMmerpun. Touka, mpsMas, OTpPe30K, Jyd. Yroia. Buasl yrios.
BeprukanbHble 1 cMexHbIe yribl. buccekrpuca yria. Jlomanasi, MHOroyrojasHuK. [lapamnenbHoCTh
11 IEPIEHIUKYISIPHOCTD MTPSIMBIX

CumMerpuunble purypsl. OCHOBHBIE CBOICTBa OceBOMl cuMmMmeTpuu. [Ilpumepsl cummeTpun B
OKPY’KaroIlleM MHUpe

OCHOBHBIE TIOCTPOEHHUSI C TOMOILIBIO IUPKYJIss U JuHeWku. TpeyronbHuk. BeicoTa, mennana,
OricceKTpuca, X CBOMCTBA

PaBHOOEIpEHHBIN U PaBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHuKa

CBoiicTBa M IPU3HAKN paBHOOEIPEHHOr0 TpeyrojibHuKa. [Ipiu3Haky paBeHCTBA TPEYTOJIbHUKOB

o |01 &~| W

CBoiicTBa M NpHU3HAKU MapajuledbHbIX NpsAMbIX. CyMMa YIJIOB TpeyrosibHuUKa. BHeurHue yriibl
TPEYrOJIbHUKA

[IpsimoyronbHbIE ~ TpeyrodpbHUK. CBOWMCTBO  MeQuaHbl  MPSMOYIOJBHOTO  TPEYroJIbHHKA,
poBeieHHOW K rumoteHy3e. I[lpu3Haku paBeHCTBA  MPSAMOYTOJBHBIX  TPEYrOJIbHUKOB.
[ [pssMOYTONIBHBIN TPEYTONBHUK € yriaoM B 30°

HepaBeHCTBa B TeOMETPUH: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM, TeopeMa)
0 OoJiplieM yriie u 0oJiblIel cTopoHe TpeyroibHuKa. [lepnenaukynsap u HakJIIoHHas

['ecomeTprueckoe MecTo TOYEK. brccekTpuca yria U cepeuHHBIN NEPICHIUKYISAP K OTPE3Ky Kak
FCOMETPUUYECKHUE MECTA TOYCK

10

OKpY>KHOCTh M KPYT, XOpJa U JAUaMETp, UX CBOMCTBA. B3anmMHOE pacnoyiokeHHE OKPYKHOCTH U
npsiMmoii. KacarenpHas 1 cexymas K OKpy>KHOCTH

11

OKpY)KHOCTB, BIIMCAHHAs B yroJl. Bnucannas u onncanHas OKPY’>KHOCTH TPCYTOJIbHUKA
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[TpoBepsiembie TpeOOBaHUS K pe3ybTaTaM OCBOCHHSI OCHOBHOM
oOpasoBatenpHOM porpaMMsl (8 kiacc). leomerpus

['eomeTpus

Pacrnio3HaBaTh OCHOBHEBIC BUbI YCTBIPEXYI'OJIbHUKOB, UX 3JICMCHTBI, IOJIb30BAThHCS UX CBOMCTBaMM
TP pCHICHUN T'COMETPUUCCKHX 3ada4

[IprMeHsTh CBOMCTBA TOUKU NIEPECEUCHUsI MEIUaH TPEYyrojbHUKA (IIEHTPa Macc) B pelICHUH 3a7a4

Bragers MOHATHEM CpelHEd JIMHUW TPEyrojibHUKAa W Tpaleluy, MPUMEHITh UX CBOWCTBA MpU
peleHn  reomeTpuyeckux 3anad.  [lomb3oBarbesi  Teopemor  Dameca u TeopemMol O
[TPOMOPLIMOHANIBHBIX OTPE3KaX, MPUMEHSTh UX Ul PEellIeHUs] MPAKTHUECKUX 3ajau

[TprMeHsATHh NpU3HAKK 1TOI00US TPEYTOIBHUKOB B PEHICHUH T'€OMETPUIECKHX 3a/1a4

[lonmp3oBatbess Teopemoit Iludaropa ans pemieHHs TEOMETPUYECKUX M MPAKTUYECKUX 3a/ad.
CTpoUTh MAaTEMaTUYECKYI0 MOJIENb B MPAKTUYECKUX 33]a4axX, CAMOCTOSITENIHO J€NaTh YEepPTEXK U
HaXO0JUTh COOTBETCTBYIOIINE JUIMHbI

BiiageTs NOHATHSMU CHHYCA, KOCUHYCA M TAaHT€HCa OCTPOro yriia MPsIMOYTOJIbHOTO TPEYrOJbHUKA.
[To1530BaTHCSI STUMH MMOHATUSIMU JIJIs1 PEIICHHS MPAKTUYCCKUX 3a71a4

Boruncnate (pa3ivyHbIMU croco0aMu) IUIOIIAAb TPEYrOJbHUKA W IUJIOLIAJAM MHOIOYTOJIBHBIX
buryp (mone3ysich, rie HEOOXOAWMO, KAIbKYyIATopoMm). I[IpuMeHSTh TOJTydYeHHBIE YMEHHS B
[IPAaKTHUYECKUX 3a/1a4ax

Brnagets NOHATHSAMHM BOHUCAHHOTO M HEHTPAJIBHOI'O0 YyIJjia, HUCIOJIb30BATH TCOPEMBI O BIIMCAHHBIX
yrjiax, yriax MEexay XopAdaMu (CeKyH_II/IMI/I) H Yrijie MCxAy KacaTelbHOU U XOpI[Oﬁ IIpru PCHICHHUU
FCOMCTPHUUCCKUX 3a1a4

Brnagers MOOHATHEM OIMCAHHOTO YCTBIPCXYI'OJIbHUKA, JIIPUMCHATDH CBOMCTBA OIIMCAHHOI'O
UCTBIPCXYT'OJIbHUKA ITPU PCHICHUH 3a/1a4

10

[[pyMeHSTh MOJIyYeHHBbIE 3HAHMUS HA MPAKTUKE - CTPOUTH MaTEMaTHYECKHUE MOJENH Ui 3a]adu
[pEAIbHON JKU3HM U TPOBOAMTH COOTBETCTBYIOIIME BBIYHUCICHHS C IMPUMEHEHUEM MOJ00us U
TPUTOHOMETPHH (ITOJIB3YSACH, TJIe HEOOXOAMMO, KATbKYISITOPOM)

[TpoBepsiembIe 2JIEMEHTHI cojiepkanus (8 Kiracc)

['eomerpus

1 [Yerpipexyronsuuku. [lapamienorpamm, ero npu3HaKy U CBOWCTBA

2 |[IpsiMOYTOJILHUK, pOMO, KBaJIpaT, X MPU3HAKH U CBOWCTBA

3 [Tpanerysi, paBHOOOKAsI Tparelys, ¢ CBOMCTBA U MpHU3HaKH. [IpsiMOyronbHas Tpamnenus

4 Meton yaBoeHus wMmenuasbl. llenTtpanbHas cummerpusa. Teopema Daneca u  TeopemMa o
[TPONOPLIMOHAJIBHBIX OTPE3KAX

5 |CpenHue TMHUY TPEYroJbHUKA U Tpanenyn. LleHTp Macc TpeyroipHUKa

6 [lomobue TpeyronbHUKOB, KkodhdumueHnt mnomobus. IlpusHaku mOmOOMS TPEYroJbHUKOB.
[ IpumeHeHne nogo0us IPH pellIeHMH NPAKTUYECKUX 3a/1a4

7 |@opMyIibl 7S TUIOIIA/IN TPEYTOJIbHHKA, MTApaJlIeNIorpaMMa, poM0Oa U Tpanelun

8 |CoiicTBa morazei reomerprueckux uryp. OTHOIIEHHE TUTONIaei TOJ00HBIX QUryp

9 |BerunciieHne mioraaen TpeyroJbHUKOB M MHOTOYTOJIbHUKOB Ha KJIETYATO# Oymare

10 [Teopema ITudaropa. [Ipumenenue Teopemsl [Tudaropa nmpu pemieHnn NPaKTHYECKUAX 337124

11 CHHyC, KOCHMHYC, TaHI€HC OCTpOro yrjia HpsMOYIOJIBHOIO TpeyrojibHuka. (OCHOBHOE
TPUTOHOMETpHUYECKOE TOX1eCTBO. Tpuronomerpuueckue GpyHkimu yrios B 30°, 45° u 60°

12 BrivicaHHbIE W LIEHTpPAIbHbBIE YIJIBI, YTOJ MEXAY KacaTeIbHOW M XOPAOW. YTIIBI MEXIY XOpJIaMu U
CEKYILIUMU

13 [BrimcanHble U ONMCaHHBIC YEeTHIPEXYTOJbHUKH

14 B3anMHoe pacrionioskeHue IByX okpyxkHocTei. Kacanue okpyxnocreit. O0mmue KacateiabHbIe K IBYM

OKPY>KHOCTSIM
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[TpoBepsiembie TpeOOBaHUS K pe3ybTaTaM OCBOCHHSI OCHOBHOM
oOpa3zoBatenbHOI mporpammel (9 kacc). ['eomerpust

['eomeTpus

3HATh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJIOB, HaXOAWTh C HUX TMOMOINBIO pPa3IUYHBIC
PIIEMEHTHl MPSMOYIOJBHOTO TpeyrosibHuka ('peleHue NpSIMOYTOJIbHBIX — TPEYroJbHUKOB").
HaxoauTh (¢ TOMONIBbIO KANBbKYISTOPA) JUIMHBI M YTIIBbI JUIsl HE TaOJIMYHBIX 3HAUEHUN

Tlonp30BaThCA (bOpMynaMI/I MNPUBCACHUA KW OCHOBHBIM TPUTOHOMETPUUCCKHM TOXIACCTBOM JJIA
HAXO0XJICHUA COOTHOIICHUM MCKAY TPUTOHOMECTPUUYCCKMMHU BEJIMYHHAMU

llcrionb30BaTh TEOPEMBbl CHHYCOB U KOCHHYCOB JUIS HAaxOXICHHS Pa3IUYHBIX 3JIEMEHTOB
TpeyrojbHuKa ("penieHue TpeyroibHUKOB"), MPUMEHSITh UX IPU PEIICHUN T€OMETPHUUECKHX 3a]a4

Bragers MOHATUSMU TPEeoOpa3oBaHus MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB IMOJOOHBIX (QUTYP.
[Tosb30BaThCs CBOMCTBAMU TOI00MS TIPOU3BOJIBHBIX (PUTYp, YMETh BBIYMCIATH JUIMHBI U HAXOJHUTH
yTIel Yy 1omo0HBIX ¢uryp. [IpumeHSTH CBOMCTBAa TOMO00MS B TPAKTHUECKUX 33]avax. YMETh
[IPUBOANUTH MPUMEPHI NOJOOHBIX (PUTYP B OKPYIKAIOIIEM MHPE

[losib30BaThbCs TEOpEMaMH O NMPOU3BEIACHUM OTPE3KOB XOPJ, O IPOU3BEIEHUU OTPE3KOB CEKYIIHUX, O
KBaJpaTe KacaTeJIbHOU

Tlonp30BaThECSA BCKTOpaMHu, IMMOHUMATb HUX FCOMeTpI/I‘{eCKI/If/i n (1)H3H‘-ICCKPII>1 CMBICJI, IPUMCHATH HUX B
[PCIICHUNU T'COMCTPHUYCCKUX U (1)I/I3I/I‘~I€CKI/IX 3aga4. HpHMeHﬂTI) CKaJIApHOC NPOU3BCACHNUEC BCKTOPOB
U1 HAXOXKACHWA JJIMH U YI'JIOB

Tlonp30BaThCA MCTOAOM KOOPAHMHAT Ha IJIOCKOCTH, NPUMCHATL €ro B PCIHICHUH I'COMCTPUYCCKUX U
IMIPAKTUYCCKUX 3aaa4

Brnagets MNOHATHUSIMU MNpaBUJIIBHOTO MHOT'OYT'OJIbHUKA, [JHWHBI OKPYXHOCTH, JUIMHBI JOYI'
OKPY’KHOCTU U paI[HaHHOﬁ MCPBI yTJIa, YMCTb BBIYHUCIIATH IUVIOMIAAb Kpyra U €ro JacTeH. HpI/IMeHHTL
TIOJIYUYCHHBIC YMCHUSA B IIPAKTHYCCKUX 3aJavdaXx

HaxoauThk ocu uiInu OCHTPbI CUMMCTpPUU (1)I/Il"yp, MNPUMCHATDb ABHXXCHHA IINIOCKOCTU B HpOCTCﬁMHX
CJIydasax

10

[IpuMeHATh TMOJy4YEeHHbIE 3HAHUS Ha NPAKTUKE - CTPOUTh MaTeMaTHYeCKUe MOJeNu Ui 3ajad
[peaTbHON JKU3HU W MPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHHMS C HPUMEHEHMEM I0a00us MU
TPUTOHOMETPHUYECKUX (PYHKIUH (MTOJIB3YSICh, TJIe HEOOXOIMMO, KAJIbKYISTOPOM)

[TpoBepsiembIe yIeMeHTHI coepxkanust (9 kiracc)

['eomerpus

Cunyc, kocuHyc, TaHrec yriaoB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
DopMyIIbl TPUBEAECHUS

Pemenue TpeyroapHUKOB. TeopeMa KOCUHYCOB U Te€OpEMa CUHYCOB. PeleHne npakTH4ecKux 3a/1a4 ¢
MCIIOJIb30BAHNEM TEOPEMBI KOCHHYCOB M TEOPEMbI CHHYCOB

[IpeobpaszoBanue nonodbus. [lonobue coOOTBETCTBEHHBIX DIIEMEHTOB

TeopeMa O MPOU3BCACHUHN OTPE3KOB XOPJd, TCOPCMBI O IMTPOU3BCACHUN OTPE3KOB CCKYIIUX, TCOpPEMA O
[KBaJIpaTc KacaTelIbHOMU

BCKTOp, JJIMHa (MOJIyJ'IL) BCKTOpA, COHAIIPABJICHHBIC BCKTOPBI, IMPOTHBOIIOJIOXKHO HAIIPABJICHHLIC
BCKTOPBI, KOJUJIMHCAPHOCTb BEKTOPOB, pABCHCTBO BECKTOPOB, OIICpAIllU HAJl BEKTOPAMH. Paznoxxenue
BCKTOPA IO ABYM HCKOJIUIMHCAPHLIM BEKTOpPAM

Koopaunats! Bektopa. CkansipHOe NPOU3BEIEHUE BEKTOPOB, IPUMEHEHHE I HAXOXKACHUS UIMH U
YIJI0B

/lexapTOBbl KOOpJAWMHATHI HA IUIOCKOCTH. YpPaBHEHUs NPSIMOA M OKPYKHOCTH B KOOpJAMHATaX,
[IepecedeHre OKPYKHOCTEN U NMPAMBIX. MeTOl KOOPJMHAT U €r0 NTPUMEHEHUE

HpaBI/IHLHBIe MHOTI'OYI'OJIbHUKHN

JlnnHa okpyxHOoCcTH. ['pajtycHas M paJnaHHas Mepa yria, BBIYACIECHUE JUIMH IyT OKPYKHOCTEH
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10 [[Tomanp kpyra, CEKTOpa, CErMEHTA

11 JIBUKEHHSI TUIOCKOCTH W BHYTPEHHHME CHUMMETpUU (Uryp (dJIEMEHTAapHbIE NPEICTABICHUSA).
[TapannensHbiii niepenoc. [loBopoT

[Iposepsembie Ha OI'D mo marematuke TpeOOBaHUS
K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOM MPOrpamMmbl
OCHOBHOTO 0011er0 00pa3oBanus. I 'eomerpus
Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHHSI OCHOBHOM

npoBepseMoro|  00pa3oBaTENbHON MPOrpaMMbl OCHOBHOTO 001Iero oopa3zoBanus Ha ocHoBe PI'OC
TpeOoBaHUs

1 YMeHue omnepupoBaTh MOHATHAMHU: (QHUrypa, TOYKA, OTPE30K, MpsMasi, Jyd, JOMaHasd,
YTOJl, ~MHOTOYTOJIbHUK, TpPEYrojJbHHK, paBHOOCIPEHHBIW W  PaBHOCTOPOHHUIA
TPEYroJbHUKH, TPSMOYTOJIBHBIA TPEYroJbHUK, MEAUaHa, OMCCEeKTpHuca M BBICOTA
TPEYroJbHUKA, YETHIPEXYTOJIbHUK, MapaiieiorpaMM, poMO, MpsSMOYTrOJIbHHK, KBaJIpar,
Tpameuus; OKPYKHOCTb, KpYI, KacaTellbHas; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMH
durypamu; ymeHwe peliath 3aJadyd, B TOM YHCIE W3 IOBCEIHEBHOW KH3HHU, Ha
HAXO0X/ICHNE TeOMETPUYECKUX BEJIIMYUH C MPUMEHEHHEM H3YYEHHBIX CBOWCTB (QUTyp U
(hakTOB
2 'YMeHHne OmepupoBaTh MOHITHSMHU: PABEHCTBO (HUTYp, pPaBEHCTBO TPEYroJIHHHUKOB;
[apajuleIbHOCTh W MEPHEHAUKYJSIPHOCTh  MPSIMBIX, YLOJ  MEXAY IpPsSMBIMH,
MEepIeHINKYISAp, HAKIOHHASA, MPOEKUus, moxobue ¢uryp, momoOHbIE TPEYrOIbHUKH,
CUMMETpUS OTHOCHUTEIbHO TOYKHM U IMpPSIMOW; YMEHUE paclo3HaBaTb pPaBEHCTBO,
CUMMETPHIO U T0J00me (uUryp, MapauienbHOCTh M MEPIEHAUKYISPHOCTh IMPSIMBIX B
OKpYXarolleM MUpe
3 'YMeHue onepupoBaTh NOHITUSIMU: JJIMHA, PACCTOSHUE, Yrojl (BeJIUYUHA YIJa, CUHYC U
KOCHMHYC yIja TPEYrojbHUKA), IUIOIIA[b; YMEHHE OLIEHMBAaTh pa3MeEphl MPEIMETOB U
00BEKTOB B OKPYXKAIOILIEM MUDPE; YMEHHE NMPUMEHATh POPMYJIbl IEPUMETPA U IJIOLIAAH
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYXKHOCTH U IUIOIIAAM Kpyra, oObema MpsSIMOYIOJIbHOIO
napajulesienunes1a; yMeHue NpuMeHsTh IPU3HAKK PaBEHCTBA TPEYTOJbHUKOB, TEOPEMY O
CyMMe€ YTJIOB TpeyroibHHKa, TeopeMy [ludaropa, TpuroHoMeTpuueckue COOTHOIIEHUS
7151 BBIYMCIICHUS JJIMH, PACCTOSIHUH, TIOIIAACH
4 'YMenue n3o0paxarpb Miockue GUrypsl 1 ©X KOMOMHAIMM, IPOCTPAHCTBEHHBIE (PUTYpHI
OT pPYKH, C TIIOMOIIBIO YEPTEKHBIX HMHCTPYMEHTOB U JIJIEKTPOHHBIX CPEJICTB IO
TEKCTOBOMY WJIM CUMBOJIbBHOMY ONHMCAHUIO
5 'YMeHue onepupoBaTh MOHSTHUSMM: NMPSMOYTOJbHAs CHUCTEMa KOOPJIMHAT; KOOPAMHATHI
TOYKH, BEKTOpP, CyMMa BEKTOPOB, INPOM3BEJCHHE BEKTOpa Ha YHCIO, CKaJSIPHOE
[POU3BEIECHUE BEKTOPOB; YMEHHME MCHOJIb30BaTh BEKTOPbl M KOOPAMHATHI JUIf
[pe/ICTaBICHUSI JAHHBIX U PELIeHUs 3ajja4, B TOM YHUCIIEe U3 APYTUX y4eOHBIX IIPEIMETOB
1 peajbHOMW KU3HU

IlepeueHs 351eMEHTOB coAepkKaHusl, IpoBepsieMbIx Ha OI'D
1o matematuke. I'eomerpus

['eomeTpryeckue GUrypsl 1 UX CBOMCTBa

TpeyroabHuK

MHOTOyroJbHUKU

OKpY’>KHOCTb U KpyT

I/I3MepeHI/IC TCOMCTPHUICCKUX BCININH

OO B[WIN|F

BCKTOpLI Ha IJIOCKOCTHU
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena |KomugecTso OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YJAIOIINXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
[Ipocreiimme 14 [Ipocreitmme ®opMyJIHPOBATH OCHOBHBIE ITIOHATHS U ONIPEICIICHNUS.
r€OMETPUUYECKHE PUTYPBI U reOMETPHUYECKUE Pacno3HaBaTh H3ydeHHbIE TEOMETPUUECKUE (DUTYPHI,
uX CcBoOMcTBa. M3Mepenue OOBEKTBHI. ONnpeAe/siTh UX B3aUMHOE PACIOJIOKEHHUE, BHINIOJIHATD
r€OMETPUYECKUX BEIUYHH MHOroyrojasHuK, 4epTEK MO YCIOBUIO 33/1a4U.
JIOMaHasl. IIpoBoaMTH NpOCTENIINE TOCTPOEHUS C TOMOILBIO IUPKYJIS
CMexHBIE U Y JINHEWKU.
BEPTUKAJIbHBIE YTJIbI. M3mepsaTh TMHENHBIE U YTJIOBBIE BEJIMYUHBI T€OMETPUYECKUX
Paborta U TIPAKTHYECKUX OOBEKTOB.
C IPOCTENIIUMH OnpenensiTb «Ha r71a3» pa3Mepbl pealbHbIX 0ObEKTOB,
yepTeKamHu. NPOBOAUTH IPyOYIO OLIEHKY UX Pa3MEPOB.
N3mepenue nHeWHbIX | PemaTh 3a1aun Ha BHIYUCIICHUE JIMH OTPE3KOB U BEIMYUH

Y YTJIOBBIX BEJINYMH,
BBIYMCIIEHNE OTPE3KOB
U yTJIOB

YTJIOB.

PemaTse 3a/1a4u Ha B3aMMHOE PacIIOIOKEHUE
reOMETPUYECKUX (Uryp.

IIpoBoanTs Ki1accu(PUKALMIO YTIOB, BBIYUCIATH
JIMHENHBIE U YIJIOBBIE BEJIMYHHBI, IPOBOAUTH
HEOOXOMMBbIE JOKA3aTEIbHbIE PACCYKICHHUS.
3HAKOMUTBCS C HCTOPHEH pa3BUTHS FEOMETPUU

TpeyroyibHUKN

22

[TonsiTe 0 paBHBIX
TPEYTOJbHUKAX U

Pacno3HaBaTh napsl paBHBIX TPEYTOJIHHUKOB HA TOTOBBIX
yepTexax (C ykazaHUEM IPU3HAKOB).
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MIEPBUYHBIC
MIPEACTABICHUS

0 paBHBIX (pUrypax.
Tpu npuszHaka
paBEeHCTBA
TPEYTrOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOIICTBO MEIMAHBI
IPSIMOYTOJIBHOTO
TPEYroJbHUKA,
MIPOBEAEHHOU

K TUIIOTEHY3E.
PaBHOOepeHHbIC 1
PaBHOCTOPOHHUE
TPEYTrOJbHUKHU.
[Ipu3Haku u cBOMCTBA
paBHOOEPEHHOTO
TPEYroJbHUKA.
Hepasencrsa

B T€OMETPHH.
IIpssMOyTOJIBHBIN
TPEYTOJIbHUK C YTIIOM

B 30°

BoIBoaUTH Crie1cTBYS (PABEHCTB COOTBETCTBYOIIIX
DJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
®opMyJIMPOBATH ONPECICHUS: OCTPOYTOJIBHOTO,
TYMOYTOJILHOTO, MPSMOYTOJILHOTO, PAaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHIUKOB; OMCCEKTPUCHI, BEICOTHI,
MEIUaHbl TPEYTONBHUKA; CEPEANHHOTO MEPIICHINKYIISIpa
OTpe3Ka; MepUMETpa TPEYroIbHHUKA.

@opmyIMpPOBaTh CBOMCTBA U MPU3HAKU PABHOOEAPEHHOTO
TPEYTOJIbHUKA.

CTpouTh 4epTexu, pelmaTh 322494 C IOMOIIbIO
HAXOXKJCHUS PABHBIX TPEYTOJHHHUKOB.

I[IpumMeHsATH NpU3HAKU PABEHCTBA MPSMOYTOJIBHBIX
TPEYTOJILHUKOB B 3a/1a4ax.

Hcnoan3oBath 11udpoBbie pecypchl AJIs HCCIeI0BAHUS
CBOMCTB M3y4aeMbIX (puryp.

3HAKOMHUTBHCS € HICTOPUEN Pa3BUTHS TEOMETPHUH
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[lapannensHble NpsIMBIE,
CyMMa YIJIOB TPEYT OJIbHUKA

14

[TapamienbHbIE
IIPsIMBIE, NX CBOMCTBA.
Hakpecrt nexammue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI,
oOpa3oBaHHbBIC

IIPU MepEeCeYEHU N
napajuieIbHbIX
MPSIMBIX CEKYIIEH).
[Ipu3Hax
[apaJuIEIbHOCTH
MPSIMBIX YEpe3
PaBEHCTBO PACCTOSHUM
OT TOYEK OJHOMU
MPSAMOM 1O BTOPOU
IIPSAMOM.

Cymma yrios
TPEYTOJIbHUKA.
Brenrnue yribl
TPEYroJIbHUKA

D®opMyJIHPOBATH NOHATHE TAPAIIIETBHBIX ITPAMBIX,
HAXOJAUTH IIPAKTHUYECKUE ITPUMEPHI.

M3yuaTh cBOCTBa yIJIOB, 00pa30BAHHBIX MPU NTEPECEUECHUH
napajuienbHbIX NpsMbIX cekynieil. IlpoBoauts
A0KA3aTeJIbCTBA NIAPAUICIBHOCTH IBYX IPSAMBIX C IOMOLIBIO
YIJI0B, 0Opa30BaHHBIX MPU NEPECEUCHUH ITUX MPAMBIX
TPETHEU MIPAMOM.

BpI4HCIsiTH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
HaxoauTsb unciioBbie 1 OYKBEHHBIE 3HAUECHHUSI YTIIOB

B TEOMETPUYECKHUX 3a7a4axX C HCIOJIb30BAHUEM TEOPEM

O CYMME€ YIJIOB TPEYTOJIbHUKA U MHOI'OYTI'OJIbHUKA.
3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS FEOMETPUU

OKpy>KHOCTB U KPYT.
['eomeTpuyeckue
MOCTPOCHUS

14

OKpyX HOCTb, XOp/1a U
JTIHaMETpP UX CBOKCTBA.
Kacarensnas

K OKPY>KHOCTH.
OKpy>KHOCTB,
BIMCAHHAA B YTOJI.

D®opMyIHPOBATH ONPEAEIEHU . OKPYKHOCTH, XOP.IbI,
JIMaMEeTPa U KacaTelIbHOM K OKpyKHOCTH. U3y4aTrh nx
CBOMCTBA, NPU3HAKHU, CTPOUTH YEPTEKH.
HccaenoBathb, B TOM 4KCIIE HCOJIb3YS HU(PPOBbIE
pecypcehl: OKPYKHOCTb, BHIUCAHHYIO B YTOJ; HEHTP
OKPYXHOCTH, BIINCAHHOM B YTOJI; PABEHCTBO OTPE3KOB
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[Tonsitue o I'MT,
MPUMEHEHHUE

B 3a/1a4ax.
buccekrpuca n
CEpPEANHHBIN
NEePIEHAUKYIISIP
KaK FreOMETPUUYECKUE
MecTa TOYEK.
OKpy>XHOCTb,
OMKCaHHAas OKOJIO
TPEYTOJIbHUKA.
OKpy>XHOCTb,
BIMCAHHAs

B TPEYTOJIbHUK.
[Ipocreitmme
3a/1auun

Ha MMOCTPOEHUE

KacaTeJbHbBIX.
HUcnoas3oBars metoa [ MT 11 nokazarenbCcTBa TEOPEM

0 TepeceYeHN N OUCCEKTPHC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIICHAUKYJIAPOB K CTOPOHAM TPEYTrOJbHUKA
¢ nomompo I'MT.

OBJaaeBaTh NOHATUSIMHU BIOVCAHHOU W OIIMCAaHHOM
OKPYKHOCTEU TPEYTrOJIbHUKA, HAXOAUTH LIEHTPBI 3TUX
OKPY>KHOCTEM.

Pemiatb OCHOBHBIE 32/1a4M HA OCTPOEHUE: yIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPIEHINKYIISIPa TaHHOTO OTPE3KA;
IPSAMOU, MTPOXOJAIIEH YEPE3 TaHHYIO TOUKY U
MePICHIUKYJIIPHON JaHHOM MPSMOM; OMCCEKTPHUCHI JAHHOTO
yIJia; TPEYTOJIbHUKOB

10 Pa3JIMYHBIM 3JIECMEHTAM.

3HAKOMUTBCS € MCTOPUEH Pa3BUTHS TEOMETPUN

[ToBTOpEeHue, 00001IIICHNE 4 IToBTOpEHUE 1 PemaTh 3a1aum Ha MOBTOPEHUE, UITIOCTPUPYIOIINUE CBS3U
3HaAHUH 000011IeHrE OCHOBHBIX | MEXIY Pa3IMYHBIMU YacTSIMHU Kypca
MHOHSITUU U METOJOB
Kypca 7 Kjacca
OBIIEE KOJIMYECTBO 68
YACOB I10O ITPOTPAMME
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8 KJIACC

OTpe3Kax, MOJ00HbBIC
TPEYTOJIBHUKA

O TIPOTIOPIIMOHAJIBHBIX
OTpe3Kax.

Cpennsig TuHUA
TPEYrOJIbHUKA.

HaunmenoBanue paznena | KonmaectBo OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH 00YYAIOIIUXCS
(Temsl) Kypca 4acoB COJICpIKAHUE

UeTbIpEXYTOJIbHUKHU 12 [Tapamienorpamm, ero | M300paskaTs M HAXOAUTH HA YEPTEKAX
MIPU3HAKH U CBOMCTBA. | YETBIPEXYTOJBHUKH PAa3HbIX BUIOB U UX DJIEMEHTHI.
YacTtHble ciryuan DopMyJIHPOBATH ONPeIeICHUA: TapAIIIEIOrpaMMma,
napajuieIorpaMmMoB IpsIMOYTOJIbHUKA, poMOa, KBaJparta, Tparelnuu, paBHOOOKOM
(MpsSIMOYTOJILHUK, Tpareuyu, NpsMOyTrOJIbHON TpaneLyHu.
pomO, KBaapar), ux Jloka3pIBaTh U UCNOJIB30BATH NPH PEeIICHUHU 32124
IPU3HAKU U CBOMCTBA. | MPU3HAKU U CBOMCTBA: apajuiesiorpaMma,
Tpanenus. MpsSIMOYTOJIbHUKA, poM0Oa, KBajipaTta, Tpaneiuu, paBHOOOKOH
PaBHoOoKkas u Tpareuuu, NpsAMOyroJbHON TpaneuuH.
MPSIMOYTOJIbHAS IIpumeHs T METOA YABOCHUSI MEIMAHBI TPEYTOJIbHUKA.
Tpareuu. Hcnoan3oBarth 11 poBbie PECYpPCHI I UCCIEIOBAHUS
Merton yaBoeHus CBOMCTB U3y4aeMbIX (UTYD.
MEIMAHBI. 3HAKOMHMTBHCH € HCTOPHEN Pa3BUTHUSI TEOMETPUU
enTpasnbHas
CUMMETPUS

Teopema Pasieca u TeopeMa 15 Teopema Qarnecau IIpoBoaAUTH MOCTPOEHUSI C TOMOIIBIO HUPKYJIS U INHENKHU

0 IPONOPLIMOHAIIBHBIX TeopemMa C UCIIOJIB30BaHuE TeopeMbl Daseca U TEOPEMBI

O IIPONOPLHUOHAIIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPONIOPLMOHAIBHBIN OTPE3OK.

IIpoBoauTH JOKA3aTEJBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA MIEPECEKAOTCA B OTHOU TOUKE, U HAXOAUTH
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Tpanenus, e€ cpenHss
JIUHUAL.
[IponopumoHaibHbIE
OTPE3KHU.

IlenTp Macc

B TPEYTOJILHUKE.
[Tono6ubIe
TpEyroJbHUKU. Tpu
MpU3HaKa noo0us

CBSI3b C IIGHTPOM MAacC, HAXOAUTh OTHOIIIEHHE, B KOTOPOM
MEMaHbl AETSATCS TOUKON UX TepeceUeHHUS.

HaxoanTsb no1o0HbIe TPEYTOJIBHUKH Ha TOTOBBIX YepTekKax
C YKa3aHHEeM COOTBETCTBYIOUINX MPU3HAKOB MO100US.
Pematp 3aga4u Ha M0100HBIE TPEYTOJIBHUKHU C TOMOIIBIO
CaMOCTOSITENIbHOTO MIOCTPOSHUS YepPTeKeN U HAXOXKICHUS
MOTI00HBIX TPEYTOJIHLHUKOB.

IIpoBoanTh 10KA3aTEIBCTBA C UCIIOJIB30BAHUEM
MIPU3HAKOB MOJ00MUS.

TPEYTOJIHHUKOB. Jloka3bIBaTh TpU IPU3HAKA TI0JI00US TPEYTOJIHLHUKOB.
[Ipumenenne IIpyMeHATH NOTydYEeHHBIE 3HAHKS IIPU PELICHUN
no00ous F€OMETPUUYECKUX U MPAKTUUYECKUX 3a/1a4.
MIPY pEIICHUU 3HAKOMUTBHCS C UCTOPHEl pa3BUTHUS TEOMETPUU
MPaKTUYECKUX 3a/1a4
[Imomans. Haxoxnenue 14 CBoiicTBa IUI0IIAIEN OBJageBaTh NEPBUYHBIMU NPeACTABIEHUSIMH 00 00IIICH
TJIOMIACH TPEYTOJILHUKOB TC€OMETPHUECKUX TEOPHH TIIOMATH (MEpbI), (POPMYJTHPOBATH CBOWCTBA
U MHOTOYTOJIbHBIX (QUTYP. buryp. TUTOIIAM, BBISCHSITh MX HATJISTHBIN CMBICIT.
[Tnomaay nogoOHbIX puryp DopMybl BoiBoauTh hopMyIibl TUIONIAAN TApaJIeIorpaMma,
JUTSI TUTOTIAIH TPEYTOJIbHHUKA, TPAITCUH U3 (GOPMYIIBI TUTOIAIH
TPEYTOJIbHUKA, NpsIMOYTOJIbHUKA (KBaJpaTa).
napajuiesiorpaMmma, BoiBoguTh hOpMYIIBI MIIOMIAN BEITYKIOTO
TpareIuy. YETBIPEXYTOJIbHUKA Yepe3 AUArOHAIN U YOI MKy HUMHU.
Brrunciienune Haxoautp momaan Guryp, n300pa>kEHHBIX HA KJIETYATOM

IJIOIIAZEN CIIOKHBIX
dburyp.

OyMmare, HCIOJIb30BaTh pazoueHue GUrypbl Ha 4acTu U
JOCTpaviBaHUE.
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[Tnomamu uryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPAKTUYECKUM
coJiepKaHUEM.
Pemenue 3amau

C MOMOIIILIO0 METOIa
BCIIOMOTaTEJILHOU
TUIONIATH

Pa3oupaTh npuMepbI UCTIOTH30BAHUS BCIOMOTATEIbHON
TJIOIAH TSI PEIICHHSI TEOMETPUYECKUX 3a/1a4.
HaxoauTs miomaayu mogo0HbIX Guryp.

BoIuucJasaTh TIonanayd pa3IndHbIX MHOTOYTOJIBHBIX (DUTYD.

Pemarn 3alav4i Ha 1U10aJab € IMPAaKTHYCCKUM
COACPIKAHNUCM

Teopema [ludaropa u
Haydaja TPUTOHOMETPUHU

10

Teopema [Tudaropa, u
€€ NIPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPHUICCKHIX
GyHKIUNA OCTPOTO
yTi1a IPSIMOYTOJIBHOTO
TPEYTrOJbHUKA,
TPUTOHOMETPHUECKUE
COOTHOIICHUS

B IIPSIMOYTOJILHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPHYECKOE
TOX]IECTBO

Joka3biBaTh TeopeMy [ludaropa, ucnoabzoBarsh €

B IPAKTUYECKUX BBIYUCIICHUSX.

DopMyIMPOBaAThH ONPEIEICHUS TPUTOHOMETPUYECKHUX
(YHKIIMI OCTPOro yriia, HpOBePATh UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOILICHHUS

B MIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHUS MEKY CTOPOHAMH B
IPSAMOYTOJIBHBIX TPEYTOJIBHUKAX ¢ yraaMu B 45° n 45°; 30°
u 60°.

Hcnonb3oBath GopMyIsibl MPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUUYECKOE TOKIECTBO JJI1 HAXOKICHUS
COOTHOIICHUIN MEXAY TPUTOHOMETPUUECKUMU PYHKIUAMHU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpumMeHATH NOJIy4eHHbIC 3HAHUS U YMEHHUS [TPU PELICHUN
NPAKTUYECKUX 3aad.

3HAKOMMTBCS C HCTOPHE pa3BUTHSI TEOMETPUU
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YTl B OKPY’KHOCTH.
BrnincanHble 1 ONIMCaHHbBIE
YETHIPEXYTOJIbHUKH.
KacarenbHbie

K OKpykHOCTH. Kacanue
OKPY>KHOCTEHN

13

Bnucannsie n
LEHTPaJIbHBIC YTJIbI,
YTOJI MEXITY
KacaTeJabHOU U
XOPJIOH.

Yl MexIy
XOpJlaMu U
CEKYILIAMHU.
Bnoucannsie n
OIMCAHHbBIC
YETHIPEXYTOJIbHUKH,
WX IPU3HAKU U
CBOMCTBA.
IIpumenenue 3Tux
CBOMCTB

MIpY PELICHUU
F€OMETPUUYECKUX
3ajad4.

BzanmMnoe
PacCIMOJIOKEHUE JBYX
OKPY>KHOCTEH, 001111
KacaTelIbHbIC.
Kacanue
OKPY>KHOCTEHN

®opMyIMPOBATHh OCHOBHBIE OINPEEIICHHUS], CBI3aHHbBIE

C YIJIaMH B Kpyre (BIMCAaHHBIN YroJl, IEHTPAJIbHBIN YroJl).
HaxoauTth BnycaHHbIE yIJbl, ONUPAIOIIMECS HA OIHY AYTY,
BBIYHMCJIATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOpEMbl O BIUCAHHOM YEThIPEXYTOIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccnenoBarp, B TOM 4ncie ¢ MOMOLIBIO HU(MPOBBIX
pPECYpPCOB, BIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH UX CBOMCTBA U NPU3HAKU.

Hcnoab30BaTh 3TH CBOMCTBA U ITPU3HAKU [IPU PELLICHUN
3a1a4
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[ToBTOpEeHUE, 0600IICHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIIHAE CBSI3U
3HAHMUI OCHOBHBIX IIOHATHA U | MEXKIY Pa3INYHBIMH YaCTIMH Kypca
METOJIOB KypcoB 7 1 8
KJIaCCOB, 0000IIEeHHE
3HAHUMN
OBILEE KOJIMYECTBO 68
YJACOB ITIO ITPOT'PAMME
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9 KJIACC

O TIPOM3BEICHUU
OTPE3KOB XOP,
Teopema

HanmenoBanue paznena | KomuuectBo OcHoBHOE OcHOBHBIE BU/JIBI JEATEIBHOCTH 00YYAIOIIUXCS
(TemnI) Kypca 4acoB coAepKaHue
Tpuronomertpus. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONPEAEJIeHUS] TPUTOHOMETPUUECKHUX
KOCHHYCOB Y CHHYCOB. TPUTOHOMETPUUECKUX | (DYHKIMM TYNBbIX U IPSIMBIX YTJIOB.
Pemenue TpeyroapHUKOB ¢yuknuii yrios ot 0° | BBIBOAUTBL TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB
1o 180°. @opmysl (c paauycoM OMUCAHHOW OKPYKHOCTH).
TIpUBEIEHUS. BoiBoauTh GopmMyibl 1Jis BBIYMCIEHHUS MJI0MIAAei
Teopema KOCHHYCOB, € UCMOJIb30BAHHEM TeopeM TPUTOHOMeTpuM (hopmyna
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIBHUKA YEPE3 JIBE CTOPOHBI U YTOJ MEXKILY
Pewenue HUMH, HopMyJIa TIIOMIAJAN YETHIPEXYTOIbHUKA YepPe3 €ro
TPEyroIbHHUKOB. JTMArOHAJU M YTOJl MEXy HUMH).
IIpakTHuecKoe PemiaThb TpeyroabHUKMY.
IpUMEHEHNE Pemath npakTuyecKkue 3aauu, CBOASIIAECS
JI0Ka3aHHBIX TEOPEM K HaX0XKJICHUIO Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue moao06us. 10 [Tonsitue OcBauBaTh NOHATHE TIPEOOPA3ZOBAHUS TTOTO0USI.
Metpuueckue 0 MpeoOpa3oBaHUU HccaenoBath OTHOIIICHNUE JIMHEHHBIX 3JIEMEHTOB (DUTYD
COOTHOILICHUS no100us. pu peoOpa3oBaHUM MOJ00US.
B OKPY>KHOCTHU COOTBETCTBEHHbIE Haxoauth npumepbl mo00us B OKpYyKaroiei
AJIEMEHTHI MOJOOHBIX | ACHCTBUTEIBHOCTH.
buryp. BbIBOAMTH METpUUECKHE COOTHOLIEHUS MEK]ly OTpE3KaMu
Teopema XOp/I, CEKYIIIUX U KacaTeIbHBIX C UCIOJIb30BAHUEM

BIIMCAHHBIX YTJIOB U TTOJI0OHBIX TPEYTOJIBLHUKOB.
Pemath reoMeTpuuecKue 3a/1a4 U 3aJ1a4u U3 peaIbHOM
KU3HH C UCTIOTH30BaHUEM MOJO0HBIX TPEYTOJILHUKOB
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0 IPOU3BEJACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa o KBaJipare
KacaTeJIbHOM.
[Ipumenenue

B pCILICHUU
F€OMETPUYECKUX
3aj1a4

Bekropsbl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYMTAHUE
BEKTOPOB,
YMHOKEHHUE BEKTOpa
Ha YHUCJIO.
DOU3NYECKU 1
F€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxxenue Bekropa
10 IByM
HEKOJUTMHEAPHBIM
BEKTOpAM.
Koopaunater
BEKTOpA.

CkansipHoe
MIPOM3BEICHUE
BEKTOPOB, €r0

Hcnonb30BaTh BEKTOPHI KAK HAIIPABJIEHHBIE OTPE3KH,
HCCJIe0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
bu3nueckuii (cuiia) CMBICIBI BEKTOPOB.

3HATh onpejiesieHUs1 CyMMBI U pa3HOCTH BEKTOPOB,
YMHOXEHHS BEKTOpa Ha YUCIIO, HCCIeI0BATh
r€OMETPUYECKUN U (PU3MUYECKHI CMBICIBI 3TUX OTEpaIuil.
Pematb reomMeTpuiecKue 3a1a4u C UCIOJIb30BAHUEM
BEKTOPOB.

PackiagbIBaTh BEKTOP 110 JIBYM HEKOJIMHEAPHBIM
BEKTOpaM.

Hcnoapb30BaTh CKaIsIpHOE MTPOU3BEICHNE BEKTOPOB,
BBIBOJAUTH €r0 OCHOBHBIE CBOMCTBA.

BbIyHMCcasTh CyMMY, pa3HOCTh U CKaJISIPHOE MTPOU3BEICHNE
BEKTOPOB B KOOpJIMHATAX.

IIpuMeHSITH CKaJIsIPHOE TPOU3BEICHUE TSI HAXO0XKICHUS
JUTMH ¥ YTTIOB
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MIPUMEHEHUE
JUTST HAX 03K JICHHUS
JUIVH U YTJOB.
Pemtenne 3amau

C MMOMOIIIBIO BEKTOPOB.

[IpumeHeHue BEKTOpOB

JUISL peLIeHus 3a/1a4
17635097

I[GKapTOBLI KOOPpANHATLI
Ha IIJIOCKOCTHU

JlexapTOBBI
KOOPAMHATBI TOUEK
Ha IUIOCKOCTH.
YpaBHEHUE MTPSIMON.
YpaBHeHUE
OKPY>KHOCTH.
Koopannatel Touek
MIEPECECUCHUS
OKPYXHOCTH U
IIPSIMOM.

Meron koopauHAT
IIPU PELICHUU
F€OMETPUUYECKUX
3a7a4, MPaKTUYECKUX
3aaa4

OcBauBaTh NOHATHE [IPSIMOYTOJIBHOW CUCTEMBI
KOOPJIMHAT, AE€KaPTOBBIX KOOPJUHAT TOUKH.

BbIBOAMTH ypaBHEHHE NPSAMOU U OKPYKHOCTH. BblaeasiTh
IIOJIHBIN KBaJpaT I HAaXOKJACHUS LEHTpa U pajguyca
OKPYKHOCTH 110 €€ yPaBHEHUIO.

PemaTe 3aga4m Ha HAXO0XKICHUE TOUYEK NIEPECEUCHHUS
OPSIMBIX U OKPYXKHOCTEH C IIOMOIIBIO METOAA KOOPAUHAT.
Hcnoab3oBaTh CBOMCTBA YII0BOro KO3 PuimeHTa npsamoi
[P PELIEHUU 33124, JJIs1 ONPEIEIICHHS] PACIIONIOKEHUS
IPSIMOIA.

IIpuMeHATh KOOPIMHATHI IIPU PEUICHUU T€OMETPUUECKHUX U
NPaKTUYECKUX 3a]1a4, JJIsl TOCTPOSHUSI MaTEMAaTUYECKUX
MOJIeNIeH peasIbHBIX 3a/1a4 («METO KOOPIUHATY).
IMosb30BaThCA 111 TOCTPOEHUSI U UCCIIEIOBAHUN
U(POBBIMU PECYPCAMH.

3HAKOMUTBCS C HCTOPHE pa3BUTUS TEOMETPHUH
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[IpaBunbHBIE
MHOTOYTOJIbHUKH.
J[mMHa OKpYKHOCTH U
MJIOIIAb KpyTa.
Brraucienue miomanei

[IpaBunbHBIE
MHOTOYTOJIbHUKM.
Yucmao n. Jlnuna
OKPY>KHOCTH, TyTH
OKPY>KHOCTH.
Pagnannas mepa
yTa.

[nomans kpyra,
CEKTOpa, CETMEHTA

DopMyJTHPOBATH ONIPEACIICHUE TPABUIIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAMThb UX JJIEMEHTBHI.
IHob30BaThCSI TOHATUEM JIJIMHBI OKPY>KHOCTH, BBEAEHHBIM
C IOMOIIBIO NMPABUIIBHBIX MHOTOYTOJIbHUKOB, OIIPeesiTh
YUCJIO T, JUIMHY AYTU U PAJUAHHYIO MEPY yIJIa.
IIpoBoauTh MEpexoa OT paiMaHHOM MEPHI yIiia

K IpajlyCHOM 1 HA00OpOT.

OmnpenesasaTs miomans Kpyra.

BoiBoguth ¢opMy.ibl (B rpayCHOM U paiMaHHON MEpe)
IUIsL JUTAH YT, IUIOLAJEN CEKTOPOB U CETMEHTOB.
BoruucasaTs mionaau Guryp, BKIOYAIOIUX AIEMEHTBI
OKPYXHOCTH (KpyTa).

HaxoauThb nuonaay B 3aj1a4ax peajabHOM )KU3HU

JBM>KEHUS TIJTIOCKOCTH

ITonsgaTue o ABM>KEHUN
IJIOCKOCTH.
[TapamnenpHbIi
MIEPEHOC, TOBOPOT
[Ipumenenne

MIPU PEIICHUM 3a]1a4

Pa30upaTs npuMepsl, HILTFOCTPUPYIOIIME TOHATHS
JBUYKCHUS.

DopMyJIHPOBATH ONIPEAEIICHUS TaPAJUICIBHOIO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAMTH X CBOMCTBA,
HAXOJUTh HEMOJABKHBIE TOUKHU.

HaxoauTh 11eHTPHI M OCU CUMMETPUIA TPOCTEUIITUX (HUTYD.
IIpumeHsaTh napauiesIbHbII IEPEHOC U CUMMETPHUIO IIPU
pEIICHNN TeOMETPUUECKUX 3a/1a4 (pa3ouparh MpuUMeEpHI).
Hcnoab30BaTh 1JIs1 IOCTPOCHUS U UCCIIEIOBAHUI

1u(POBBIE peCypChl

[ToBTOpEeHue, 00001ICHHE,
CUCTEMATHU3aIUS 3HAHUU

[ToBTOpEHUE
OCHOBHBIX MTOHIATHUU U

OnepupoBaTh NOHATHAMM: QUTYpPa, TOUKA, IPsMas, YTOJI,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U pABHOCTOPOHHUI
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METOJ0B KypcoB 7—9
KJ1accoB, 00001eHne
U CUCTEMATU3ALINS
3HAHUU.
[Ipocreiimme
TrE€OMETPUYECKHE
burypsl u ux
cBoricTBa. M3mepenne
F€OMETPUYECKUX
BEJIMYNH.
TpeyroabHUKH.
[TapannensHbie 1
NEPIEHIUKYIISIPHBIE
npsIMbIE.
OKpY»XHOCTB U KpYT.
I'eomerpuueckue
MOCTPOEHHUS. YTJIbI
B OKPY’KHOCTH.
Briucanuslie u
OMKCAHHBIE
OKPYXHOCTHU
MHOTOYTOJIbHUKOB.
[Ipsimas u
OKPY>KHOCTBb.
YeThIpEXYrOJIbHUKHY.
Bniucannsie

TPEYTOJIbHUKH, IPAMOYTOJIbHBIN TPEYTOJbHUK, MEAUAHA,
OucceKTpuca 1 BHICOTA TPEYTOJIbHUKA, TApaIJICIOrpamMM,
pOMO, IPSIMOYTOJIbHUK, KBAJIpaT, TpaIelus; OKPY>KHOCTb,
KacarelibHas, paBEHCTBO U Moj00ue Gpuryp,
TPEYTrOJIbHUKOB; MapaJlIeIbHOCTh U NEPIEHIUKYISPHOCTD
IPSMBIX, YTOJI MEXAY MPSIMBIMU, CAMMETPHUS OTHOCUTEIBHO
TOYKH U MIPSIMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJIOIIA/b, IEPUMETD.

HUcnoab3oBathb GopmyJibl: IEpUMETPA U TLIOIIAAN
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U TLTOIIAIU KpyTa,
00BbEMa MPSMOYTOJIBHOTO MapajieJenumnesa.
OnepupoBarb NOHATHAMM: IPSMOYTOJIBHASI CUCTEMA
KOOPAMHAT, BEKTOP; UCMOJIb30BAaTh 3TH ITOHATHUS JJI5
IIPECTABJICHUS TaHHBIX U PELICHUS 3a1a4, B TOM YHCIIE

U3 IPyTUX YYEOHBIX MPEIMETOB.

PemiaTs 3a71a4m Ha NIOBTOPEHUE OCHOBHBIX MTOHATHUH,
WJUTIOCTPALMIO CBI3€M MEXIY Pa3IMUHBIMU YaCTSIMU Kypca.
BriOupaTh MeToA 1Jis pelIeHHs 3a/1auu.

PemaTh 3a1a4m 13 NOBCETHEBHOM KU3HU
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Y ONMCaHHbIC
YETHIPEXYTOJIbHUKH.
Teopema [Tudaropa u
Hayaia
TPUTOHOMETPHH.
Pentenne o0Ommx
TPEYrOJIbHUKOB.
[IpaBunbHbIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
IJIOCKOCTH.
JBmwxenus. [Togobue.
Cummerpus.
[Tmomans.
Brruncienune
orontane. [ momaan
Mo1I00HBIX GUTYP.
JlexapToBbI
KOOPAWHATHI Ha
MJIOCKOCTH.

Bekropsl

Ha IJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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PABOYASA NTIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTBb U CTATUCTUKA» B 7-9 KIIACCAX

IHHOACHUTEJIBHASA 3AIINCKA

B coBpemMenHOM 1pOBOM MHpE BEPOSTHOCTh M CTATHUCTHKA NMPHOOPETAOT BCE
OOJIBITY0 3HAYUMOCTb, KaK C TOUYKHU 3PEHUS MTPAKTUUECKUX MPUIIOKECHHM, TaK U UX POJTU
B 00pa3oBaHHM, HEOOXOAMMOM Ka)xJOMy 4elloBeKy. Bospacraer umcino mpodeccuii,
IpU OBJIAJCHUM KOTOPHIMH TpeOyeTcs Xopolras ©Oa3oBas MOATOTOBKa B 001acTu
BEPOSITHOCTU U CTATUCTUKH, TaKas MOJArOTOBKA BayKHA JIJIsl MPOJOJIKEHUSI 00pa30BaHus U
I yCTIEITHOM Mpo(ecCroHaNIbHOM Kapbephl.

Kax1prit 4eioBeK OCTOSIHHO MTPUHUMAET PEIICHHSI HA OCHOBE MMEIOIIUXCS Y HETO
JTaHHBIX. A 11 0OOOCHOBAaHHOTO TIPUHATHS PEIICHUS B YCIOBHSIX HEIOCTATKA WIIH
n30bITKa HWHGOPMAIMM HEOOXOJWMO B TOM 4YHCIE XOpOoIio CcHopMHpOBaHHOE
BEPOSTHOCTHOE U CTAaTUCTUIECKOE MBIITUICHHE.

NMeHHO 103TOMY OCTpO BCTalla HEOOXOAUMOCTh C(POPMUPOBATH Y OOYHAIOIITUXCS
(YHKLIMOHAJIBHYI0 TPaMOTHOCTb, BKJIIOYAIOLIYI0 B C€0Sl B KayeCTBE HEOThEMIIEMOMN
COCTABJISIIONICH YMEHHE BOCIPUHUMATh M KPUTHYCCKH aHAIM3UPOBATh WH(OPMAITHIO,
MIPE/ICTABJIICHHYIO B Pa3JIMUHBIX (OpMax, MOHUMATh BEPOSTHOCTHBIM XapaKkTep MHOTUX
peaTbHBIX TPOIECCOB M 3aBUCUMOCTEH, MPOM3BOAUTH IMPOCTEHUINNE BEPOSTHOCTHHIE
pacu€Thl.

3HAaKOMCTBO B Y4EOHOM Kypc€ C OCHOBHBIMH TNPUHIUIIAMH cOOpa, aHanmm3a W
MPEACTABJICHUS] JAaHHBIX W3 Pa3IUYHBIX cep KU3HM OOIecTBa W TOCyIapCTBa
npuoOmaeT oOydalmuxcs K OOIIECTBEHHbIM HHTepecaM. 3ydeHue OCHOB
KOMOWHATOPUKU pPa3BUBACT HABBIKM OpraHU3AlMKM Iepedopa W ToAcYéTa dYKclia
BApUAHTOB, B TOM YHUCJIE€ B NPHUKJIAJAHBIX 3a/Jadax. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3ga€T MaTeMaTHYeCKuil (QyHIaMeHT nJsi (OPMUPOBAHUS KOMIIETCHIIUMA
B oOsactTh WHPOPMATUKH M IU(PPOBBIX TeXHOJOTWUH. [Ipy M3ydeHWH CTaTHUCTHKUA W
BEPOSITHOCTH 00OO0TAIAIOTCS MPECTABICHUSI O0yUYalOIIMXCI O COBPEMEHHOW KapTHHE
MHpa U METOJIaX €ro MCCIEI0BaHUsA, (OPMUPYETCS TOHUMAHUE POJIM CTATUCTHKU Kak
HMCTOYHHMKA COIMAIBHO 3HAYMMOM MHGOPMAIIMM U 3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBITIVICHHUS.

B cooTBeTCTBUU C JaHHBIMH IIEJISAMHU B CTPYKTYype MpOorpaMMbl yueOHOTO Kypca
«BeposTHOCTP 1 CTATHUCTHKA» OCHOBHOTO OOIIETO 00pa30BaHMsI BBIICICHBI CICTYIOIINE
cozepkaTebHO-MeTonnueckne nuHun: «lIpencraBieHne JaHHBIX W ONHCATEIbHAS
CTaTHCTHKA», «BepoaTHOCTHY, «DIeMEHTh KOMOWHATOpUKW», «BBeleHUE B TEOPHIO
rpadoBy.

Conepxxanne muann «lIpencraBieHne MaHHBIX W OMHCATENIbHAS CTATUCTUKA)
CIIY’)KUT OCHOBOM JJi1 (pOpMHUPOBAHUSI HABBIKOB pabOThI ¢ MH(POpMALIMEH: OT YTCHUS U
WHTEpHpeTanuu WH(OpMaIMK, NpPEACTaBICHHOW B Ta0nWIax, Ha auarpaMmax u
rpadgukax, A0 cOopa, MNpEeACTaBICHUS M aHajdu3a JaHHBIX C MCIOJb30BAHUEM
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CTaTUCTUYECKUX XapaKTEpPUCTUK CpeJHUX M pacceuBaHus. Pabotas c paHHBIMY,
oOydJaroniecsi ydaTcsi CUMTBIBaTh M HWHTEPOPETHPOBATH JIAHHBIC, BBIJIBHUIaTh,
apryMEHTHPOBATh U KPUTUKOBATh IPOCTEMUILINE TUIIOTE3b], PA3MBILUIATH HaJl JaKTopamu,
BBI3BIBAIOIIMMH W3MEHYMBOCTb, M OLIEHUBaTh WX BIUSHUE Ha pPacCMaTpUBAEMBbIE
BEJIMYMHBI U MTPOLIECCHI.

VHTyUTUBHOE NIPENCTABICHHE O CIy4alHOM W3MEHYMBOCTH, HCCIEIOBaHUE
3aKOHOMEPHOCTEN M TEHACHLWHA CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOMW ISl U3y4ECHUS
TEOPHUH BEPOATHOCTEN. bobIlloe 3HaUeHNE UMEIOT PAKTUYECKUE 3aJaHus, B YACTHOCTH
OIIBITHI C KJIACCHYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMA.

[ToHsiTHE BEPOSATHOCTH BBOJIUTCS KaK Mepa MpaBIONO 00U CITy4alfHOTO COOBITHSI.
[Tpu n3ydeHun yueGHOro Kypca o0ydaromuecs 3HaKOMATCS ¢ IPOCTEHIIIMMHU METOJaMU
BBIYMCIICHHSI BEPOATHOCTEH B CIYYaWHBIX SKCIIEPUMEHTAX C PaBHOBO3MOKHBIMU
AJIEMEHTApHBIMU HCXOJIaMH, BEPOSTHOCTHBIMHM 3aKOHAMH, ITO3BOJISIOIIMMH CTABUTH U
pemath 0ojee CloKHbIE 3a7auu. B yueOHbIN Kypc BXOAAT HadyallbHbIE MPEACTABICHUS
O CITy4alHbIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHKAX.

B pamkax yuyeOHOro Kypca OCYILIECTBISETCS 3HAKOMCTBO OOyYaroummxcs
C MHOXECTBaMHU M OCHOBHBIMHU ONEpALMSAMHU HaJ MHOXXECTBAMHU, PAaCCMaTPHUBAIOTCA
IpUMEPbl NPUMEHEHUS [Js pEeLICHUs 3ajady, a TakKe MCIOJb30BaHUS B JIPYTUX
MaTEeMaTHYECKUX Kypcax U yUeOHBIX IpeIMETax.

B 7-9 knaccax uzydaercs yueOHbIN Kypc «BeposTHOCTh U CTaTUCTHUKA», B KOTOPBIi
BXOAAT paszzaensl: «lIpencraBieHne JaHHBIX M ONUCATEIbHAs CTATUCTHUKA,
«BeposTHOCTEY, «DJIeMEHTh KOMOMHATOPUKNY, « BBeneHne B Teoputo rpadoy.

OOmiee 4MCIO 4YacoB, PEKOMEHJOBAHHBIX HJisi HM3y4eHHs] y4eOHOro Kypca
«BepostHocTh U cTatucThkay, — 102 vaca: B 7 xinacce — 34 yaca (1 gac B Henelno),
B 8 kiacce — 34 yaca (1 gac B Heaeno), B 9 knacce — 34 yaca (1 gac B HeeMIO).

COAEPXAHUE OBYYEHUA
7 KIIACC

[IpeacraBnenrie AaHHBIX B BHAE TaONUI, AMarpamMm, rpadukoB. 3amnojgHEHHE
Ta0NUL], YTEHUE U MOCTPOCHHE AUArpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenue rpadukoB peanbHbIX MpolieccoB. M3Bneuenne nHpopmanumu U3 auarpamMm U
Ta0JIHILI, UCTIOIb30BAHNE U UHTEPIPETALUS JAHHBIX.

OnucarenpHasi CTAaTUCTUKA: CpelHee apupMeTHyecKkoe, MeAuaHa, pa3Mmax,
HanOoJIbllIee U HAUMEHbLIEE 3HAaYeHHsI HA0Opa YUCIOBBIX IaHHbIX. [IprMepbl ciydaiiHON
M3MEHUYMBOCTH.

CrnydaliHBIN SKCTIEPUMEHT (OTBIT) U clydaiiHOe coObITHE. BeposTHOCTH U yacToTa.
Poib ManoBeposSITHBIX U IPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOJIE U B OOLIECTBE.
MoHeTa 1 UrpajibHasi KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, Bepumna, pedpo. Crenenp BepiuHbl. Yucno pédep 1 cyMMapHasi CTEICHb
BepinH. [IpencraBnenue o cBsiznoctu rpada. [enu u nuxnel. [lytu B rpadax. O6xox
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rpacda (3isiepoB nyTh). IIpeacraBienue 06 opueHTUpOBaHHOM Tpade. Perienue 3amau
C TIOMOIILI0 TPadoB.

8 KJIACC

[IpencraBneHue JaHHBIX B BUE TaOIUIl, JUarpamm, rpadukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOKECTBO. Onepaluy HaJi MHOKECTBaAMHU:
oObeIMHEHUE, NepecedeHne, NonoiaHeHue. CBOMCTBa onepauuid HaJ MHOKECTBAMU:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIIPEACIIUTENIBHOE, BKIOUEHU. Vcnonbp3oBanne
rpaduyecKoro MpeACTaBICHUS MHOXKECTB JUIS ONHMCAHUSA pPEaJbHBIX IPOILIECCOB H
SIBJICHUM, ITPY PEILICHUN 33]1a4.

N3mepenne paccenBaHus JAaHHBIX. Jlucrepcuss M CTaHOAPTHOE OTKJIOHEHME
YHCJIOBBIX HA0OPOB. JlnarpamMma paccenBaHus.

DnemMeHTapHbIe COOBITUS ciyyaiiHOro omnbiTa. CiayyaiiHble coObITHS. BeposiTHOCTH
coObITHI. ONBITBI C PAaBHOBO3MOXHBIMH 3JEMEHTApHBIMUA COOBITHSAMU. CiydailHbIi
BbIOOpP. CBSA3b MEXIy MaJOBEPOATHBIMH M NPAKTHUUECKU JTOCTOBEPHBIMU COOBITHUSIMU
B IIPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBOMCTBa IEpPEBBEB: €AMHCTBEHHOCTh IIyTH, CYLIECTBOBAHHE BHUCSYEU
BEPUIMHBI, CBSI3b MEXKJYy YHMCIOM BEpIIMH M 4HciioM pedep. IIpaBuio yMHOXKEHUS.
Pemenue 3anay ¢ nomousio rpagos.

[IpotuBomnomnoxHeie coobiTUd. uarpamma Diisiepa. OObeAMHEHUE U TTEPECEUCHHE
coObiTnii. HecoBmecTtHble coObiTus. DoOpmyisia CIOKEHUS BEpPOSTHOCTEH. Y cIoBHas
BepoATHOCTb. [lpaBmiio ymHoxeHus. HeszaBucumbie coObiTus. IlpencraBienue
JKCIIEpUMEHTa B BHUJE JepeBa. PemeHue 3anady Ha HaXO0XACHHE BEPOSITHOCTEH
C IOMOIIIBIO JIEPEBA CIYYANHOTO AKCIEPUMEHTA, JUarpamm JDiliiepa.

9 KVIACC

[IpencraBienne NaHHBIX B BUJE TaOJuI, TUarpaMm, rpaukoB, MHTEpIpeTaIus
JNaHHbIX. UTeHue U mocTpoeHue Tabaull, AMarpaMmm, rpaduKoB MO peaibHbIM JaHHBIM.

[lepectanoBku u daktopuan. CodeTaHwss W YUCIO couyeTaHUM. TpeyrobHUK
[Tackans. Pemenue 3a1au ¢ UCMoab30BaHUEM KOMOMHATOPUKHU.

['eomerpuyeckas BepoATHOCTh. CiydaliHBIH BBIOOP TOYKM U3  (UTYpBI
Ha MJIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

UcnbiTanune. Ycnex u Heyaaua. Cepusi ucnblTaHuil 10 miepBoro ycmnexa. Cepust
ucneiTanuii bepuymin. BeposarHocTu coObITHI B cepun UcTibITaHUN bepHyiu.

CnyvailHas BeJIMYMHA W PACHpPENENICHHE BEpOATHOCTEH. MaremaTudyeckoe
oxuaanue u aucrnepcus. [Ipumepbl MaTEMAaTUYECKOTO OKUIAHUSA KAK TEOPETUUYECKOTO
CPEIHEr0 3HAYCHUS BEJINYMHBI. MaTeMaTUYECKOE OXKUIAHUE U JUCIIEPCUS CIy4YanHOU
BEJIMYMHBI «YUCJIO YCTIEXOB B CEPUU UCTIBITAHUN bepHym».

[TonsTue o 3aKoHe OobIUX yucen. MzmMepeHue BepoITHOCTEN ¢ TOMOIIIBIO YacTOT.
Ponb u 3HaueHMe 3aKOHA OOJIBIIIMX YUCET B PUPOJIE U OOIIECTRE.
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HPEAMETHBIE PE3YJIbTATBI

[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
o0pa3oBaTensHOM MporpaMMmel (7 Ki1ace)

BGPOXTHOCTB N CTaTUCTHUKA

YwuraTh nHOOpMAIHIO, IPEICTABICHHYIO B TAOJIHIIAX, HA JHarpaMMax, MPeACTaBIATh JaHHbBIC B BHJIE
Ta0JIuI], CTPOUTH AWArpaMMBbl (CTOJIOMKOBBIE (CTOJIOYATHIC) M KPYTOBBIE) IO MacCUBaM 3HAYCHUN

OnuchBaTh ¥ WHTEPIPETUPOBATH PEalbHbIC YHCIOBBIC JAaHHBIC, MPEJCTaBICHHbIE B TaOiHIaxX, HA|
rarpammax, rpadukax

crionib30BatTh NIl OMMCAHUS TaHHBIX CTATUCTHUYECKUE XapaKTCPUCTUKU: CPeIHEee apuPMETHIECKOe,
Mearana, HanboJIbIllee M HAMMEHbIIEe 3HAYCHHUS, pa3Max

MeTh mpejacTaBieHUE O CIy4YalHON W3MEHYMBOCTM HA MpPUMEpax IeH, (PU3MUECKUX BEITUYHH,
AQHTPOIIOMETPUYECKUX JAHHBIX, UMETh IPEJCTABICHNUE O CTATUCTUYECKOW YCTOMYUBOCTH

ITpoBepsiemble s1eMEHTHI coepkanust (7 Kiiacc)

BeposTHOCTD 1 cTaTUCTUKA

[IpencraBieHre NaHHBIX B BHUAE TaOmuI, nuarpamm, rpadukoB. 3amoilHEHUE TaONWIl, YTEHUE U
[MOCTPOCHHE JUarpaMM (CTOJIOMKOBBIX (CTOJNIOYATHIX) M KPYroBbIX). UTeHHe rpadUKOB peasbHBIX
nporieccoB. M3BneueHne MHGOpMALMU U3 JUArpaMM U TaOJUI, UCIOIb30BAHUE W MHTEPIIPETAIUS
TAaHHBIX

OnucarenbHasg CTaTUCTUKA: cpeaHee apI/I(i)MeTI/I‘ICCKOC, MCIWaHa, pasMax, HauOoJbIIECE U
HAMCHBIICC 3HAYCHM A Ha60pa YHCJIOBBIX JAaHHBIX. HpI/IMepBI CHy‘l&ﬁHOﬁ HU3MCHYNBOCTH

CrnyyaiiHplli SKcriepuMeHT (OmbIT) W chay4aiiHoe coObiTue. BepostHocth M uyactota. Pomb
3 |MaJOBEpOSATHBIX M IMPAKTHYECKH JIOCTOBEPHBIX COOBITHI B MpHpOJE W B oOmecTBe. MoHeTa u
MrpajgbHas KOCTh B TEOPUU BEPOSITHOCTEH

['pad, BepummHa, pebpo. Cremenp BepuMHbL. Yucio pedep M cymMmapHas CTENEHb BEpLIMH.
4 [[IpencraBnenue o cBs3HocTH rpada. Llenmn n nuknet. [Tytu B rpadax. O6xoxn rpada (3iinepoB myTh).
[IpencraBnenne o6 opueHTHpOBaHHOM rpade. Pemenue 3agayu ¢ nomoupko rpagos

[IpoBepsiembie TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHSI OCHOBHOMN
o0pa3oBaTeNsHOM MporpaMMsl (8 kirace)

BeposTHOCTB 1 cTaTUCTHKA

l3BnekaTh W NpeoOpa3oBbIBaTh HMH(OpMAIUIO, MPEICTABICHHYIO B BHJE TaONul], IUarpamwm,
rpaduKOB, IPEICTABIATH JaHHbBIE B BUJIE TAOJIUIL, AMAarpaMm, rpaukoB

OnuceiBaTh JaHHBIE C IIOMOILIBIO CTAaTUCTUYECKUX IIOKa3aTelIeil: CpeaAHUX 3HAYCHUH H MEp
aCCCUBaHUA (pa3Max, JUCTICPCUA U CTAHAAPTHOC OTKHOHCHI/IC)

HaxoauTh 4acTOTHI YHCIOBBIX 3HAYEHUW M YaCTOTHI COOBITHIL, B TOM YHCJIE IO pe3ylbTaTaM
M3MepeHull 1 HaOMIoIeHU ]

Haxoauth BCPOATHOCTHU CJ'Iy‘-IElfIHLIX COOBITHI B OIIbITaX, 3HasA BCPOATHOCTH JSJICMCHTAPHBIX
CO6BITI/II‘/’I, B TOM YHCJIC B OIbITAX C PABHOBO3MOKHBIMHU 3JICMCHTAPHBIMHA COOBITHUSAMH

cnonb30BaTh Tpaduyeckue MOJEIH: JEPEeBO CIydyallHOrO SKCIEPUMEHTa, IuarpaMMmbl OJijepa,
YUCIIOBAs MpsiMast

OHepI/IpOBaTB IMOHATHUAMU: MHOXKCECTBO, ITOAMHOKECTBO, BBIIIOJIHATE OICpallMd Had MHOXCECTBAMHU:
6 O6T)eJII/IHeHI/Ie, NEPECCUCHUC, NOMMOJTHECHUEC, ICPECUNCIIATD DJIEMCHTLI MHOXCECTB, IIPUMCHATH CBOMCTBa
MHO>KECTB

Vcnonb3oBaTh Tpaduyeckoe NpeACTaBICHWE MHOXKECTB M CBA3€M MeXAy HUMH JUIsl OMHCAHUS
[TPOLIECCOB U SBJIEHUH, B TOM YHMCIIE TP PEIICHUHN 33]1a4 U3 IPYTHX y4eOHBIX MPEAMETOB U KypCOB
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[TpoBepsiembie 371eMEHTHI coaepskanust (8 kiacc)

BeposTHOCTB 1 CTaTUCTHKA

[IpencraBneHne JaHHBIX B BUJE TaOJIUIL, JHAarpaMm, rpa)ukoB

MHO)KGCTBO, 9JICMCHT MHOXXECTBA, IIOJMHOXKECTBO. OHepaHI/II/I Hag MHOXKCCTBaMM. O6’be,Z[I/IHCHI/Ie,
MEPECCUCHUC, NOIMOJTHCHUEC

CBoilicTBa onepaunﬁ Hanqg MHO>XKECTBaMHU: MNEPEMECTUTEIIBHOC, COYCTaTCIIbHOC,
PaCIIpCaACIMTCIbHOC, BKIIIOYCHHUA

M cronn3oBanme I‘pa(bI/I'-IeCKOl"O MMPEaACTABICHUA MHOXKCCTB IJId OIIMCaHUsA PEAJIbHBIX IIPOLCCCOB U
ﬂBHCHHﬁ, IIpy pCUICHUH 3aaa4.

I/I3MepeHHe pacCCuBaHuA NAHHBIX. ,HI/ICHepCI/IH U CTAaHJAPTHOC OTKJIOHCHHEC YHCIIOBBIX Ha60pOB.
[[HarpaMMa pacCCUuBaHUs

JeMeHTapHble COOBITUSL Ciay4aiiHOTo ombiTa. Ciydaiinble coObITHA. BeposTHocTH COOBITHIA.
OnbBITHl ¢ PaBHOBO3MOXXHBIMU 3JIEMEHTapHBIMU cOObITHAMU. Ciry4yaifHblii BEIOOp. CBsI3b MEXY)|
MaJIOBEPOSITHBIMH U TIPAKTUYECKHU JIOCTOBEPHBIMU COOBITHSIMH B TPUPOJIE, OOIIECTBE U HAYKE

JlepeBo. CBolCTBa J€peBbEB: €AMHCTBEHHOCTh IIyTH, CYILIECTBOBAHUE BUCSYEH BEPILUUHBI, CBSI3b
MEX/1y 4MCIOM BepIIMH U uuciaoM pebep. IlpaBmiio ymHOkeHus. PemieHue 3ajgad ¢ mMOMOILBIO

rpagoB

[IpoBepsiemble TpeOOBaHUS K Pe3yIbTaTaM OCBOCHUSI OCHOBHOM
oOpasoBarenbHON TTporpamMmsl (9 Kiacc)

BeposiTHOCTh U CTaTUCTHKA

l13BneKaTh 1 MpeoOpa3oBhIBATh HH(OPMAIIHIO, IPEJICTABICHHYIO B PA3IMYHBIX HCTOYHUKAX B BUJIC
TabJuI, Auarpamm, rpaduKoB, IPEJCTABISTH TAaHHBIC B BUJIE TaOIUII, JHarpaMm, rpa)ukoB

Pemath 3amauM  OpraHM30BaHHBIM IepeOOPOM BapHAHTOB, a TaKXK€ C MCIOJIb30BAaHUEM]
KOMOMHATOPHBIX MTPaBWJI U METOJIOB

cronp30BaTh OMHCATEIbHBIC XAPAKTCPUCTHUKU TSI MACCUBOB YUCIIOBBIX JAHHBIX, B TOM YHCJIC
CPCAHUC 3HAYCHHUA U MCPBI PACCCHUBAHUA

HaxoanTe 4acTOThl 3HAYEHHM M YacCTOTHI CO6BITI/I5{, B TOM YHCJIC IOJB3YyACh PE3YyJIbTaTaMH
IMPOBCACHHBIX I/ISMepeHI/Iﬁ )4 Ha6J'IIOI[eHPII>i

HaxonuTh BEpOSITHOCTU CIIydallHBIX COOBITUH B M3YyYEHHBIX ONbITaX, B TOM YHUCIE B OIBITAaX C
[PAaBHOBO3MOXHBIMH 3JIEMEHTAapHBIMU COOBITHUSMH, B CEpUSAX MCIBITAHUM 10 MEpPBOro ycrnexa, B
cepusix UcnblTaHui bepHymm

MeTh MMPEACTaBJIICHUEC O CHy‘I&ﬁHOfI BCJIMYMHC U O paCIIpCACIICHUN BepOHTHOCTeﬁ

lIMeTh TpeacTaBlI€HHE O 3aKOHE OOJBIIMX YHCET KaK O MPOSBIEHUM 3aKOHOMEPHOCTH B
CJIlyd4aliHOM M3MEHUYMBOCTHU M O POJIM 3aKOHA OOJIBIINX YHCEN B IPUPOJIE U OOLIECTBE

[TpoBepsiembIe iIeMeHTHI cojaepkanus (9 kiracc)

BepOHTHOCTL M CTaTUCTHUKA

HpC,Z[CTaBJ'ICHI/IC JaHHBIX B BHJC Ta6J'II/II_I, Juarpamm, Fpa(l)I/IKOB, HUHTCpHpCTalluAd JaHHBIX. Yrenue u
TTIOCTPOCHUC Ta6J'II/II_I, JAuarpamm, Fpa(l)I/IKOB 110 pCAJIbHBIM JaHHBIM

[lepecTaHoBKHU U pakTOpHaI

CoueTaHHs U YHCIO COUCTAHHUI

Tpeyronsuauk [lackans. Pemenue 3amay ¢ ncnoap30BaHHEM KOMOWHATOPUKHT

["'eomeTpuueckasi BepoaTHOCTh. CiydaiiHbIil BBIOOp TOUKM U3 (QUIYphl HA MJIOCKOCTH, U3 OTpE3Ka U
13 1yTH OKPY>KHOCTH

(op] (6} Al =

VcnpiTanue. Yenex u Heynaya. Cepus HCIIBITAHUM /10 IEPBOTO ycrexa
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Cepus ucnpiTanuii bepuynnu. BepositHocT coObITHI B cepun UCTIBITAaHUN bepHyiu

8 |Cnyuaiinast BeTUUMHA M PACIIPEICIICHHE BEPOSATHOCTEH

9 Matematuueckoe OXuJaHUe W aucrepcus. llpuMepsl MaTeMaTH4eckoro OXUIAHHUS —Kak
TEOPETUYECKOr0 CPEJIHEro 3HAYCHUS BEJIMYMHBI

10 MaremaThyeckoe OXUJAHUE W JHUCHEPCUsl CIIydalHOW BEJIWYUHBI '"YUCIO YCIEXOB B CEpUH
cnbiTanui bepuysm"

11 [lonsTe o 3akoHe OosblIMX yucend. M3MepeHue BeposSTHOCTEM ¢ momoulblo 4actoT. Ponb u

BHAYCHUE 3aKOHA OOJILIITNX YHCEI B IPUPOJIE M OOIIECTBE

[Iposepsiembie Ha OI'D Mo MareMaTuke TpeOOBaHUS
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEJIbHOM MPOrpamMmbl
OCHOBHOT0 00111er0 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHUSI OCHOBHOM
npoBepsieMorol  00pazoBaTeIbHON MPOrpaMMbl OCHOBHOI'O 001ero oopazoBanus Ha ocHoBe GPI'OC
TpeOoBaHUs
1 'YMeHMue omnepupoBaTh MOHATHSMU: CTOJOMKOBBIE M KPYTOBbIE JUAarpaMMbl, TaOJIUIBL,

CpCaHCC apI/I(bMCTI/I‘ICCKOC, MCAHaHa, HauOoJIbIIee M HauMEHbLIIIEE 3HAYCHUA, pa3MaX
4HCJIOBOI'O Ha6opa; YMCHHUEC H3BJICKATb, HWHTCPIPETUPOBATL U Hp606p330BLIBaTb
I/IH(1)OpMaI_II/IIO, MMPEACTAaBJIICHHYIO B Ta6n1/1uax U Ha Juarpammax, OTpa>Karouiyro CBOMCTBA U
XAPAKTCPUCTHKH PCAJIbHBIX IIPOHCCCOB U HBJ'ICHPIfI; YMCHHC pPACIIO3HABATb HN3MCHYUBLIC
BCJIMYMHBI B OKPpYXKarOeM MHPC

2 'YMeHue omnepupoBaTh MOHSITHSIMH: CIYYalHBIA ONBIT (CIAy4YailHBIH OSKCIEPUMEHT),
hIeMeHTapHOe COObITHE (IIEMEHTAPHBIN UCXOJ) CIy4aifHOTO OMBITA, CIIy4ailHOE COOBITHE,
BEPOATHOCTH COOBITHS; YMEHUE HAXOIUTh BEPOSITHOCTU CIyYailHBIX COOBITUI B OMBITAX C
[PAaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pelllaTh 3aJaud METOAO0M
OpraHM30BaHHOTO TMepedopa M C UCHOJIB30BaHHWEM IMpaBWIa YMHOXKEHHUS, YMEHUE
OIICHUBATh BEPOSITHOCTH PEANbHBIX COOBITUI M SIBICHUN, TOHUMATh POJb MPAKTUYECKU
ITOCTOBEPHBIX U MaJIOBEPOSITHBIX COOBITHI B OKPYXKAIOIIEM MUPE U B KU3HU; 3HAKOMCTBO
C TIOHATHEM HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YUCEI U €r0 POJIbI0
B MACCOBBIX SIBIICHUSX

3 'YMeHue BBI6I/IpaTB MOAXOASIINI I/I3y‘IeHHBII>'I METOH Ui pCHICHUA 3adadud, INPUBOAUTH
[IPUMEPbl MATEMATUYCCKUX 3aKOHOMepHOCTefI B IpUpOAC U KHU3HHU, PaACIIO3HABATH
[MPOSBJICHUC 3dKOHOB MATEMATUKU B HCKYCCTBEC, ONHUCBIBATH OTACJIBHBIC BbIAAIOMINUCCA
PC3YJIbTATHI, ITOJIYUCHHBIC B XOJAC Pa3BUTUA MATCMATUKHN KAK HAYKHU, IPUBOJUTHL IIPUMCEPLI
MATCMATHYICCKUX OTKpLITI/Iﬁ 1 UX aBTOPOB B OTE€YECTBEHHOM U BC@MHpHOﬁ HCTOPUU

ITepeuens 31eMEHTOB coaepkKaHusl, MpoBepsieMbix Ha OO
110 MaTeMaTHKe. BeposSTHOCTH U CTaTHCTUKA

BeposiTHOCTh U CTaTUCTHKA

OmnucarenbHas CTaTUCTUKA

BepositHOCTB

KomOunnaTopuka

MHoOXecTBa

OB |lwW(N| -

['padbl

99




TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmenoBanue paznena |KomuuecTBo OcHOBHOE coJIep>KaHKe OCHOBHBIC BU/IBI ACATEIHHOCTA 00YJAIOIINXCS
(Temsl) Kypca 4acoB

[IpencraBieHue TaHHBIX 7 [IpencraBieHue 1aHHBIX OcBauBaTh c1OCOOBI IPEICTABICHUS
B TaOimmiax. [Ipaktuyeckue CTATUCTUYECCKUX JAHHBIX U YACIOBBIX MAaCCBOB
BBEIYHCJICHHSI TIO TAOJTUIHBIM C MOMOUIBIO TAOJIHI] U JUATPAMM C UCIIOJIb30BaHUEM
TaHHBIM. VI3BIcUeHNE 1 aKTyaJTbHBIX U BXXHBIX JAaHHBIX (JIeMorpadudeckue
WHTEpHIpeTalus TaOIMIHbBIX JTAaHHBIE, TPOU3BOJICTBO MPOMBIIILIICHHON U
naHHbIX. [IpakTryeckas CEJIBCKOXO3SIUCTBEHHOM MPOYKIIUU, 00IIECTBEHHBIE
pabora «Tabmuus. U IPUPOHBIC SBIICHUSA).
['paduueckoe N3yuaTh MeToabI paboThl ¢ TAOTUYHBIMU U
MpECTaBICHNUE JaHHBIX rpagUIECKUMU TIPEACTABICHUSIMU TaHHBIX
B BUJIC KPYTOBBIX, C TIOMOIIIEI0 IIU(PPOBBIX PECYPCOB B X0JI€
CTOJIOUKOBBIX (CTOJIOYATHIX) MPAKTUYECKUX PadOT
nuarpamMm. UrteHue u
MOCTPOEHUE AUArpamMM.
[Tpumepsl neMorpaduueckux
JUarpamm.
[IpakTrueckas pabora
«JlmarpaMmbI»

OnucartenpHasi CTATUCTHKA 8 Yucnoseie HaOopel. Cpennee | OcBamBaTh MOHATHS: YHCIOBON HAOOP, Mepa
apudmernueckoe. IEHTPAJIILHON TeHACHIINH (Mepa IIEHTPa), B TOM YHCIIC
Menuana yucioBoro Habopa. | cpenHee apupMeTHYECKOoe, MeAHaHa.
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Y CcTONUMBOCTH MEIMAHLI.
[IpakTudeckas padota
«CpenHue 3HaUCHUS.
HauGonpliee 1 HauMeHbIIIEe

3HAYCHHUS YUCIIOBOTO HAabopa.

Pasmax

OnuceIBaTh CTATUCTUYECKUE TAHHBIE C TOMOIIBIO
cpenHero apuMeTn4eckoro U Meauansl. Pemars
3aJaunl.

HM3yuyars CBOMCTBA CPEIHUX, B TOM YHCIIE

C TIOMOIIIBIO IU(PPOBBIX PECYpPCOB, B XOJI€
PaKTHYECKUX padoT.

OcBauBaTh NOHATHSA. HaUOOJbIIIEE U HAUMEHbIIIEE
3HAYEHHS YMCIOBOTO MACCUBA, pa3Max.

PemaTp 3agaum Ha BHIOOp crioco0a onucaHus
JAHHBIX B COOTBETCTBUU C MPUPOJION TaHHBIX U
LEJISIMU UCCIIEI0OBAHUS

CiyyaliHasi U3BMEHYMBOCTD

CiyyaiiHast ”3BMEHYHUBOCTh
(mpumepsr). Yactora
3HAYEHHI B MACCHBE
JNaHHbIX. [ pynmnupoBka.
I'mcrorpammel.
[Ipaktrueckas padboTa
«CnyyaliHast ”BMEHYUBOCTB)

OcBauBaTh NOHATHS: YACTOTA 3HAYCHU B MaCCUBE
JAHHBIX, TPYIIUPOBKA JIAHHBIX, THCTOTPaMMa.
CTpouTth 1 aHAJN3UPOBATH TUCTOTPAMMBI,
NOAOUPATH MMOIXOIAIINN 1IAr TPYHIITHPOBKHU.
OcBauBaTthb rpaguueckue npeACcTaBICHUs Pa3HbIX
BHUJIOB CIIy4allHOW U3MEHYMBOCTH, B TOM YHCIIE

C MOMOIIBIO IIU(GPOBBIX PECYPCOB, B X0OJI€
MPAKTUIECKON pabOTHI

Brenenue B Teoputo rpados

['pad, Bepmmna, pedpo.
IIpencrasienue 3amaun

c moMo1Ieto rpada. CteneHp
(BaJIEHTHOCTH) BEPIIUHBI.
Yucno pédep u cymmapHas
CTeIeHb BepiuH. Llens n

OcBauBathb noHsiTUsL: rpad, Bepirna rpada, pedpo
rpada, cTerneHb (BAJICHTHOCTh BEPIIIMHBI), IIETTh U
UK.

OcBauBaTh NOHSTHUSA: ITyTh B rpade, SUIEpOB NyTh,
o0xon rpada, oOpueHTUPOBaHHBIN Tpad.

Pemiath 3a1a41 Ha TOMCK CYMMBI CTEIIEHEN BEPILIHUH
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k. [IyTs B rpade.
[IpencragieHue 0 CBA3HOCTH
rpada. O6xon rpada
(1JIepOB MyTh).
IIpencrasienue

00 OpUEHTUPOBAHHBIX

rpadax

rpacda, Ha mouck o6xo/a rpada, Ha MOUCK ITyTei

B OPMEHTHPOBAHHBIX rpadax.

OcBauBaTh cOCOOBI IPEICTABICHUS 3a/1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOATHOCTEH, IPyrux
IPEIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE IeTH, (YHKIIMOHATLHBIC
COOTBETCTBUS) HA IIpUMEpax

BeposATHOCTh 1 yacToTa
CIIy4aifHOTO COOBITHUS

CityyaliHbIN OTIBIT U
CIIy4yaiiHO€ COOBITHE.
BeposiTHOCTB 1 yacToTa
coObITUs. Posb
MaJIOBEPOSITHBIX U
MPAKTUYECKU IOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B 0oO1IecTBe. MOHeTa U
UrpaibHas KOCTh B TEOPUU
BEPOSATHOCTEM.
[Ipaktrueckas padora
«YacToTa BeIMIaICHHST OpIIa»

OcBauBaTh NOHATHS: CIIyYalHBIN ONBIT U
cllydaiiHOe COOBITHE, MAJIOBEPOSTHOE U TPAKTUUECKH
JIOCTOBEPHOE COOBITHE.

N3yyaTh 3Ha4UMOCTbh MaJIOBEPOSATHBIX COOBITHIA

B IIPUPOJIE U OOIIECTBE HA BaXKHBIX MTPUMEpax
(aBapuM, HECUACTHBIE CITy4Yau, 3alUTa IEPCOHATILHON
uH(popMaiim, nepenayda JaHHbIX ).

H3y4ars posib KIIACCUYECKUX BEPOSATHOCTHBIX
Mojienelt (MOHeTa, UrpajbHasi KOCTh) B TECOPUU
BEPOSITHOCTEM.

Hao0roaaTh U M3y4aTh 4acTOTY COOBITHI B TPOCTHIX
AKCIIEPUMEHTAaX, B TOM YHUCJIE C MOMOIIbIO HU(POBBIX
PECYPCOB, B X0OJI€ MPAKTUYECKON paboThI

O06o0011eHue,
CUCTEMATH3aUs 3HAHUU

IIpencraBneHue TaHHBIX.
OnucarenabHas CTaTUCTHKA.
BeposATtHOCTS CitydaliHOTO
COOBITHS

IToBTOPATHL U3YYEHHOE U BHICTPANUBATDH CUCTEMY
3HAHUM.

Pemath 3agaum Ha NIpeACTaBICHUE U ONUCAHUE
JTAHHBIX C TTOMOIIBbIO U3YYEHHBIX XapaKTEPUCTHUK.
OO0cy:kaaTh NpPUMePbI CIIyYaiiHbIX COOBITHH,
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MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIIy4ailHBIX COOBITHI, X POJIM B IPUPOJIE U KU3ZHU
YeJioBeKa

OBILEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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8 KJIACC

7 xJj1acca

OmnucarenbHasi CTaTUCTHKA.
CiyuaiiHasi ©3MEHYMBOCTb.

Cpennue yncioBoro Habopa.

Cnydaitnbie COOBITHS.
BeposTHOCTH 1 4aCTOTBHI.
Kiaccnueckue monenu
TEOPUU BEPOSTHOCTEN:
MOHETA ¥ UTPAJIbHASL KOCTh

HaunmenoBanue pazaena |KonuuectBo OcHoBHOE coJiep>KaHue OcHOBHBIE BUJIBI IEATEIBHOCTH O0YHAIOIIUXCS
(TemnI) Kypca 4JacoB
[ToBTOpEeHME Kypca 4 [IpencraBicHue TaHHBIX. IToBTOPSATH N3YYCHHOE U BHICTPAMBATDH CUCTEMY

3HAHUU.

PemaTe 3agqaum Ha NpECTAaBICHUE U ONMCAHKE
JTAHHBIX C TOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
Pemars 3a1a4u Ha peICTABICHUE TPYIIITMPOBAHHBIX
JAHHBIX Y OMMCAHUE CIIyYalHOW N3MEHYMBOCTH.
Pemiarh 3aga4m Ha onpeesieHUE 4YacTOThI
CJIy4allHbIX COOBITHI, 00CYKI€HUE PUMEPOB
CIIy4ailHbIX COOBITHI, MAJIOBEPOSITHBIX U
MPAKTUYECKU TOCTOBEPHBIX CITy4YalHbBIX COOBITHH, X
POJIM B IPUPOJIE U KU3HU YEIIOBEKA

OnucarespHasg CTAaTUCTHKA.
PaccenBanne maHHBIX

Otkionenus. lucnepcus
YUCJIOBOTO Habopa.
CranaapTHOE OTKJIOHEHUE
YUCJIOBOTO Habopa.
Jlnarpammebl pacceuBaHus

OcBauBaTh NOHATHS: JUCIICPCHUA U CTAHIAPTHOC
OTKJIOHCHHEC, UCITIOJIB30BATb OTHU XapPAKTCPHUCTUKHU
JJIS1 OITMCaHHWA paCCCUBAHUA JaHHBIX.

BLIIIBI/IFZIT]) THNOTE3BI 00 OTCYTCTBHUH WJIN HAJTMIHUN
CBA3H IO AarpaMmam paCCCrBaHMs.

CTpOI/ITI) AuarpaMMbl paCCCUBAaHUA 110 UMCIOIIUMCS
JaHHBIM, B TOM YHCJIC C TIOMOIIBIO KOMIIBIOTCpA
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MuoxecTBa

MHO0kecTBO, TOAMHOMKECTBO.
Onepaiuu Haj
MHO>KECTBAMHU:
o0beIMHEHNE, IEpeceUeHue,
JIOTIOJIHEHHE.

CaoiicTBa onepanuit

HaJ MHOXXECTBAMM:
NEPEMECTUTEBHOE,
COYETaTeNbHOE,
pacrpenenuTenbHOe,
BKITIOYCHUS.

['pacmueckoe
peCTaBlICHUE

MHOKECTB

OcBauBaTh NOHATHS: MHOKECTBO, JIEMEHT
MHO>K€ECTBA, [I0JIMHOKECTBO.

BoInoJHATH onepanyMu HaJ MHOKECTBAMU:
oObeIMHEHNE, IEpEeceUeHre, T0NOTHEHHE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COUYETATEIbHOE, PACIIPENCINUTEIBHOE, BKIFOYCHUS.
Hcnonb3oBath rpadguueckoe npeacTaBieHue
MHOYKECTB IPH ONKMCAHUU PEATBHBIX IPOLECCOB U
ABJICHUM, IPH PEIICHUH 33]1a4 U3 JPYTUX yUeOHBIX
IIPEAMETOB U KYpCOB

BeposATHOCTH CitydaiiHOTO
COOBITHUS

DneMeHTapHbIE COOBITHS.
Crydaitabie COOBITHS.
braronpustcTByromme
AJIEMEHTApPHbBIE COOBITHSI.
BepositHOCTH COOBITHI.
OMnbITHI C PABHOBO3MOXHBIMHU
AJIIEMEHTAPHBIMU COOBITHUSIMH.
Crnyualinbiii BEIOOD.
[Ipaktrueckas pabora
«OnbIThI

C PAaBHOBO3MO>KHBIMH

OcBauBaTh NOHSATHUS: DJIEMEHTAPHOE COOBITHE,
CITy4aiiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONpUSATCTBYIONIUX DJIEMEHTAPHBIX COOBITUI,
PABHOBO3MOXKHBIE DJIEMEHTAPHBIE COOBITHSI.
Pemarh 3aga4u Ha BEIYMCIICHHUE BEPOSITHOCTEN

COOBITHH 110 BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITUI

CIIy4alHOTO OIIBITA.

Pemarb 3a1aum Ha BBIYKUCIIEHUE BEPOSATHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITHUSIMH, B TOM YHCIIC

C ITIOMOIIIBI0 KOMITBIOTEPA.
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DJICMEHTaPHBIMU
COOBITUAMI)

IIpoBoaAMTH U U3Y4YaTh ONBITHI

C PaBHOBO3MOKHBIMH JJICMEHTAPHBIMU COOBITUSMHU
(C UICTIOJIB30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIENE) B X0/1€ MPaKTUYECKON padOThI

Brenenue B Teopuio rpados

Hepeso. CBoiicTBa aepeBa:
€IUHCTBEHHOCTh ITyTH,
CYIIECTBOBAHUE BUCSIYECH
BEPILUHBI, CBSI3b MEX]TY
YUCJIOM BEPIINH U YUCIOM
pe&o6ep. [TpaBuiio yMHOXKEHUS

OcBanBaTh NOHATHA JIEPEBO Kak rpad Oe3 uukia,
BHCsYas BeplinHa (JIUCT), BETBb J€peBa, MyTh

B JIEPEBE, AUAMETP JIepeBa.

N3yuaTh cBOMCTBA AcpeBa: CYLIECTBOBAHNUE BUCAUYECH
BEPUIMHBI, EUHCTBEHHOCTh IIyTH MEXKIY IBYMS
BEpPUIMHAMHU, CBSI3b MEXK]1y YUCIIOM BEPUIMH U YUCIOM
peoep.

Pemiars 3a1a4M Ha TOMCK U NIEPEYUCIIEHUE Ty TEU

B JiepeBe, OIpeIeJICHHe YMCIa BEPIIUH WK pedep

B JIepeBe, 00X01 OMHAPHOTO JIepeBa, B TOM YHUCIIE

C IPUMEHEHUEM MPABUIIA YMHOKECHHUS

Crny4daitHble COOBITUS

[IpoTHBOMOJIOKHOE COOBITHE.
Juarpamma Ounepa.
OObenMHEeHNE U TIEpEeCceUeHNe
coosiTuil. HecoBmecTHbIC
coObITusi. @opMmyiia
CJI0KEHUSI BEPOATHOCTEM.
[IpaBuiiO0 ymMHOXKEHUSA
BEPOSTHOCTEU. Y CIIOBHAS
BEpOATHOCTH. HezaBrcumeble

OcBauBaTh NOHATHSA: B3aMHO IIPOTHBOIOJIOKHbIE
COOBITHUSI, OTIEpally HaJl COOBITUSIMU, 00BETMHEHNE U
nepecevueHne CoOBITUM, JuarpaMma Jitsiepa
(Diinepa—BeHHa), COBMECTHBIE M1 HECOBMECTHBIC
COOBITHSL.

H3yuath TeopeMbl O BEpPOATHOCTH O0bEIMHEHHUSI
JBYX COOBITUH ((POPMYJIBI CIOKEHUS BEPOSITHOCTEM ).
PemaTh 3a1a4u, B TOM 4KcClie TEKCTOBBIE 3a/1a4U

Ha OIpe/IeTICHNE BEPOSITHOCTEN 00bEeIMHEHUS U
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coOprtus. [Ipencrabienue
CIIy9aifHOTO PKCIIEPHMEHTA
B BUJIC JIepeBa

MEPECEUCHUSI COOBITHI C TTOMOIIBIO YACIIOBOM
npsMoii, Auarpamm Disepa, GopMyIIbl CII0KEHUS
BEPOSITHOCTEM.

OcBauBaTh NOHATHS: IPABUIIO YMHOKEHHS
BEPOSATHOCTEMN, YCIIOBHAS! BEPOATHOCTh, HE3ABUCHMBbIE
COOBITHSI IEPEBO CIYYANHOTO OMBITA.

N3yuaTsh cBoiicTBa (OnpenesieHrs) He3aBUCUMbIX
COOBITHIA.

PemiaTh 3a1a4um Ha ONIpE/ICIICHUE U UCITOIB30BAHHUE
HE3aBUCUMBIX COOBITUH.

PemiaTe 3a1a4M Ha NOUCK BEPOSTHOCTEM, B TOM
YHUCJIC YCIOBHBIX, C HCTIOJIb30BAHUEM JEPEBA
CIyYalHOTO OMbITa

O0o0011eHue,
CUCTEMATH3AIIU 3HAHUU

IIpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
['padwi. BeposTHOCTH
CITy4aliHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKU

IToBTOPATH H3yUYEHHOE U BHICTPANBATH CUCTEMY
3HAHWM.

PemiaThb 3aga4m Ha IPEACTABJIEHNUE U OTIMCAHUE
JTAHHBIX C TTOMOIIbIO U3YYEHHBIX XapaKTEPUCTUK.
PemaTh 3apaum c npuMeHeHneM rpagos.

PemaThb 3aga4m Ha HAX0XKAECHUE BEPOSTHOCTH
CIIy4aliHOTO COOBITHS 110 BEPOSATHOCTSIM
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OIBITAX

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHUSMHU.
Pemarp 3aga4u Ha HAX0KIACHUE BEPOATHOCTEU
00bETMHEHUS U TIEPECCUCHUS COOBITHIA, B TOM UHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM rpadyuuecKux
IIPEACTABICHUN U Ie€peBa CIIy4alHOIO OIIbITA.
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PemaTh 3a1a4u Ha IEpEYNCIICHIE KOMOWHAITAN
(4Kciia mepecTaHoBOK, YUCIIa COUECTAHUI),

Ha HaXx0JICHUE BEPOSTHOCTEH COOBITHM C
MpUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIE

C UCTIO0JIb30BaHUEM TpeyrojbHuka [lackans

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI PAMME

34
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9 KJIACC

Omnepanuu HaJ COOBITUSIMHU.
HezaBucumocTs COOBITHIA

HaumenoBanue pazaena |KoanuecTtBo OCHOBHOE CcOJIepKaHUE OCHOBHBIE BUJIBI JICSITEIHHOCTH O0yYarOIINXCSI
(TemnbI) Kypca 4acoB
[ToBTOpEHUME KypCa 4 [IpencraBiieHre TaHHBIX. IHoBTOPATH N3YyUYEHHOE U BHICTPAUBATH CHCTEMY
& KJacca OnucaresibHasg CTaTUCTUKA. 3HAHUWI.

Pemarh 3a1aum Ha IIpEICTABIICHUE U OMTUCAHUE
JIQaHHBIX.

Pemarh 3aga4u Ha HAX0XKJACHUE BEPOSATHOCTEN
00BbEIMHEHUS U MIEPECCUCHUS COOBITHI, B TOM YHCTIE
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM rpaduuecKux
MPEACTAaBJICHUH U JIEpEBA CIyYaWHOTO OIBITA.
Pematsp 3a1a4u Ha iepeynciICcHUE KOMOWHAITUI
(4nciia mepecTaHoBOK, YUCIIa COUCTAHUI),

Ha HaXO0XKJICHUE BEPOSITHOCTEH COOBITHI

C MPUMEHEHNEM KOMOMHATOPUKHU, B TOM YUCTIE

C UCIOJIb30BaHUEM TpeyrojbHuka [lackans

DneMeHThl KOMOMHATOPUKU

ITepecTtanoBku. @akropua.

CoueraHus ¥ YUCIIO
coueTaHui. TpeyroJbHUK
ITackains. IlpakTuueckas
pabota «Beruncienue
BEPOSITHOCTEN

C UCIOJIb30BaHUEM

OcBauBaTh NOHATHUS: KOMOMHATOPHOE MPABUJIIO
YMHOXEHUS, YIOPsA0UeHHAs apa, TPOHKa 00bEKTOB,
nepecTaHoBKa, GakTopuai Yucia, CoueTaHue, YUCIIo
COYETaHMUM, TpeyrojabHUK [lackans.

Pemate 3a1a4ym Ha IepevnCIICHUE YIIOPSAI0OYECHHBIX
rap, TpOeK, [IEPEYUCICHUE IIEPECTaHOBOK

Y COYETAHUM DJIEMEHTOB PA3JIMYHbIX MHOKECTB.

109




KOMOHMHATOPHBIX (PYHKIIHIA Pemiars 321241 Ha TPUMEHEHUE YNCIIA COYETAHUMN
AJIEKTPOHHBIX TAOIUID) B alireOpe (CoKpaméHHOe YMHOKEHHE, OMHOM
HrroToHa).

Pemarsb, npuMeHsisi KOMOMHATOPHUKY, 3a7a41

Ha BBIYKCIICHUE BEPOSITHOCTEH, B TOM YHKCIIE C TOMOIIIBIO
ANIEKTPOHHBIX TA0IHI] B XOA€ MPAKTUYECKOU padOThI

['eomeTpryeckas 4 ['eomerprueckas OcBauBaTh NOHATHE TE€OMETPUYECKON BEPOSTHOCTH.
BEPOSITHOCTD BEpOATHOCTh. CiTyyaliHbIN Pemiats 3a1a4u Ha HAXOXKIEHNUE BEPOSTHOCTEN
BBIOOP TOUYKH U3 QUTYPHI B ONBITAX, MPEJICTABUMBIX KaK BHIOOpP TOUEK
Ha IUIOCKOCTH, U3 OTPE3Ka, 13 MHOTOYT'OJIbHUKA, Kpyra, OTPE3Ka WIH JyTH
Y3 AYTU OKPYKHOCTHU OKPY’KHOCTH, YACIIOBOT'O IIPOMEKYTKA
WcnbiTanus beprymm 6 HcnbiTanue. Ycnex u OcBauBaThb NOHATHA HCTIBITAHUE, DIIEMEHTAPHOE
Heyzaada. Cepust UCTIBITAHUN COOBITHE B UCTIBITAHUHU (YCTIEX U HEy/Aaua), Cepus
J10 TIEPBOTO ycrexa. WCIBITAaHNUW, HACTYIUJIEHUE TIEPBOrO yCIexa
Ucneitanus beprymnu. (Heynaum), cepust ucnsiTanuii bepuymu.
BepostHOCTH COOBITHI Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEMN
B CEPUU UCHBITAHUU COOBITHH B CEpUU UCTIBITAHUH JIO IIEPBOTO yCIexa,
bepnymm. [Tpaktnueckas B TOM YHCJIE C IPUMEHEHUEM (POPMYIIBI CyMMBI
pabora «/cnprranus r€OMETPUYECKOU MPOTrPECCHM.
bepnynnm» Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEMN

AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHHMA
bepHyium, Ha HAXOXKIEHUE BEPOSITHOCTH
ONPENEIIEHHOTO YUCIIA YCIIEXOB B CEPUU UCIIBITAHUN
bepuymn.

N3yuaThb B X0/1€ NPAKTHYECKOIl padoThlI,
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B TOM YHCJIE C TOMOILBIO U(POBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUH UCTIBITAHUIN
beprymm

Cnyualinas BeJIMYMHA

Crny4daitHas BeITMYMHA U
pacrpeneneHme
BEPOSITHOCTEM.
MartemaTHdeckoe 0KuJaHue
Y JUACTIEPCUs CIIyYalHON
BeJINYMHBL. [[puMepbl
MAaTEMATUYECKOTO OKUTAHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYEHUS
BEJINYMHBI.

[TonsiTue o 3aKoHE OOIBIINX
yucein. 3mepenue
BEPOSITHOCTEN C TOMOLIBIO
yacToT. [ [puMeHenue 3akoHa
OOJBIINX YUCE

OcBOUTH NOHATHA: ClIydaliHas BEJIMYNHA, 3HAUCHUE
CIIy4allHOW BEJIMYMHBI, PACIIPECIICHUE
BEPOSITHOCTEM.

HN3yuarthb 1 00Cy:KIaTh IPUMEPHI JUCKPETHBIX U
HEIPEPHIBHBIX CIyYalHBIX BEJIUUYMH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
VM3MEHYMBBIC BEJIMYUHBI, PACCMATPUBABIINAECS

B KypC€ CTAaTUCTUKH), MOJICTIbHBIX CITy4alHbBIX
BEJINYMH, CBSI3aHHBIX CO CIIyYalHBIMH OIBITAMHU
(bpocaHue MOHETHI, UTPATBLHON KOCTH, CO CIIy4alHbIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHSA. MATEMATHYECKOE OXKUTAHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCUS] CIIyYaHON BEJIMYUHBI KaK
aHaJIor IUCIEPCUU YUCIOBOIO Habopa.

Pemats 3a1a41 Ha BEIYMCIIEHUE MATEMATHYECKOTO
0KUJAHUS U JUCTIEPCUU JUCKPETHOW CIIy4aliHON
BEJINYMHBI 110 3aJTaHHOMY PaCIIPENEIEHUI0, B TOM
YUCJIIe 33724, CBSI3aHHBIX CO CTPaXOBAaHUEM U
JIOTEPESMH.

3HAKOMUTBHCS C MATEMAaTUYECKUM OKUAAHUEM U
JIUCTIEPCUEN HEKOTOPBIX PaCIpEIeIICHUI, B TOM
YUCJIE PACIIPEAECIICHUS CIIy4YallHOW BEJIMYMHBI «YUCIIO
YCIIEXOB» B CEPUU UCIIBITAHUN bepHyiun.
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N3y4aTth 4acTOTy COOBITHS B IIOBTOPSIOIITUXCS
CITy4alHBIX OMBITaX KaK CIy4ailHYIO BEIMUUHY.
3HAKOMHUTBCS C 3aKOHOM OOJIbINX yucen (B popme
bepnysimn): mpu 60JBIIOM YUCIIE OMBITOB YaCTOTA
COOBITHA OJIM3KA K €r0 BEPOSTHOCTH.

Pemarts 3a1a4u Ha U3MEPEHUE BEPOATHOCTEM

C MOMOIIBIO YacToT. Q0Cy:KIaTh poOJb 3aKOHA
OOIBIINX YKCEd B 000CHOBAHUH YaCTOTHOI'O METO 1A
M3MEpPEHUS BEPOSTHOCTE.

OO0cy:kaaTh 3aK0H OOJIBIITUX YHCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYUBOCTU B U3MEHYMBBIX
SIBJICHUSX, POJIb 3aKOHA OOJIBIIUX YKCEI B IPUPOJIE U
B JKHU3HHU YEJIOBEKa

O060011eHIE, KOHTPOIb 10 [IpencraBiieHre TaHHBIX. IHoBTOPATH N3YyUYEHHOE U BHICTPAUBATH CUCTEMY
OmnucarenbHasi CTaTUCTHKA. 3HAHUM.
BeposTHOCTH CilydaitHOTO PemiaTs 3a1a4m Ha IPEICTABIICHUE U ONMCAHUE
COOBITHS. DIEMEHTHI JTAHHBIX.
koMOuHaTopuku. Ciydaiinple | PemaTh 3aaum Ha HaXO0XICHUE BEPOSITHOCTCH
BEJIMYMHBI U PaCIpeIeIeHUs COOBITHIA, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMHU COOBITUSIMU,
BEPOSTHOCTEH O0BEAMHEHUS U TIEPECCUCHUS
COOBITHH, BEIYUCIISTH BEPOSITHOCTH B OMBITAX
C CEpPUSMU CIIyYaNHbIX UCTIBITAHUN
OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME

112



