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denepanbuas paboduas mnporpaMma 1o ydeOHOMY mpeaMmery «MaremaTuka»
(6azoBeIii  ypoBeHb) (mpemmeTHas oOjacTh «Matemathka M HH(pOpMaThKa») (manee
COOTBETCTBEHHO — IPOrpaMMa 10 MaTeMaTHKe, MAaTEMaTHKa) BKIIOYAET MOSICHUTEIBHYIO
3aIllUCKY, COAep)KaHWe OOy4eHHs, IUIaHMPYEMBIC Pe3yIbTaThl OCBOCHHSA IPOrPaMMbI
10 MaTeMAaTHKE, TEMAaTHYECKOE TIAHUPOBaHHUE.

HOACHUTEJIBHASA 3AIINCKA

[IporpaMmma mo maTtemaTuke i oOydaromuxcs 95—-9 KiaccoB paspaboTaHa
Ha ocHoBe ®I'OC OOO. B mporpamMme 1Mo MaTe€MaTHKE YYTE€HBbI UAEHU U TOJOKECHUS
Konnenmuu pa3putusi MaremaTudeckoro oopaszoBanus B Poccuiickoit deneparuu.

[IpeameTom MateMaTUKH SIBISIOTCS (DYHIAMEHTAIBHBIE CTPYKTYPBI HaIllero MUpa —
NPOCTPAHCTBEHHBIC (OPMBI M  KOJMYECTBEHHBbIC OTHOIICHHS (OT MPOCTEHIIHMX,
YCBAaWBAEMBIX B HEIMOCPEJCTBEHHOM OIBITE, JI0 JOCTATOYHO CIOXHBIX, HEOOXOIUMBIX
JUTS. Pa3BUTHS HAYYHBIX M MPHUKIAIHBIX HicH). MaTemMaTnueckne 3HaHUS 00CCIIeYnBAIOT
NMOHUMAHHUE TIPUHIIMIIOB YCTPOMCTBA M UCIIOJIB30BAHHUS COBPEMECHHOM TEXHUKH,
BOCIIPUSITHE W  UHTEPHPETAMNIO  COIUAIBLHONH, JKOHOMHUYECKOW, TMOJIMTHYECKON
uH(OpMaIlUK, JAIOT BO3MOXXHOCTH BBIMIOJIHATH PACU€Thl U COCTABISATH QJITOPUTMBI,
HAXOJHUTh U IPUMEHSTH (OPMYJIbI, BIAACTh MPAKTUYECKUMH MPUEMAMH T€OMETPHY ECKUX
U3MEpEHUN M TMOCTPOCHUH, YUTaTh WH(MOPMAIIMIO, MPEICTABICHHYI0O B BHJEe TabJuIl,
auarpaMM U Tpa@UKOB, JKUTh B YCIOBUSX HEONPEACIEHHOCTH U TOHUMATh
BEPOSTHOCTHBIN XapaKTep CIyIailHbIX COOBITHH.

M3ydyenne maremMaTuku (HOpMUPYET y OOYyYarOIIMXCS MaTEeMaTUYECKUU CTHIIb
MBIIIJICHUS, TPOSIBISIIOMIUICS B OMpeeIEHHBIX YMCTBEHHBIX HaBbIKax. OOydaroruecs
OCBAaMBAIOT TaKWe NPUEMBI U METOAbl MBIIUICHHUS, KaK WHAYKIHUS U JEIyKIHs,
000011IeHNe U KOHKpEeTH3allvs, aHalli3 W CHUHTE3, KiIacCHU(UKAIUsI U CUCTEMaTH3allus,
abcTparupoBanue u aHanorusi. OObeKThl MATEMATHYECKUX YMO3aKIIOUECHUH, MMpaBUiia UX
KOHCTPYHUPOBAHUS PACKPHIBAIOT MEXAaHWU3M JIOTUYECKUX MMOCTPOCHHM, CIMOCOOCTBYIOT
BBIpa0OTKE yMeHHUsS (POopMynHpoBaTh, OOOCHOBBIBATH M JOKA3bIBATh CYXIACHHS, TEM
CaMbIM pa3BUBAIOT JIOTMUECKOE MbIIUIEHUE. V3ydueHne MareMaTuku OO0EecCleunBaeT
dbopmMupoBaHUEe aNTOPUTMUYECKON KOMIIOHEHTHI MBINIJICHUS W BOCIUTAaHUE YMEHUU
NEUCTBOBATh MO 3aJaHHbIM  alTOPUTMaM, COBEPIIEHCTBOBaTh MU3BECTHBIE W
KOHCTPYHUpOBaTh HOBbIE. B mporiecce pelieHus 3ajaa4 — OCHOBOM y4eOHOM eI TeIbHOCTH
Ha ypOKax MaTEMAaTHKU — Pa3BUBAIOTCS TBOPUECKAs U MPUKJIIAIHAS CTOPOHBI MBIIIICHUS.

OOydeHne mMareMaTuke MaéT BO3MOXKHOCTh Pa3BUBATh y OOYUYAIOMIMXCS TOYHYIO,
paroHanbHyI0 ¥ WH()OPMATUBHYIO pedb, YMEHHWE OTOMPATh HAWOOJIEEe TMOJXOJSIINE
SI3BIKOBBIE, CHUMBOJHMYECKHE, TpadudecKue CpeACTBA ISl BBIPAKEHUS CYKICHUH U
HarJSIAHOTO UX MPE/ICTABICHUSI.

[Ipy u3ydyeHMM MaTEeMATHUKU OCYIIECTBISETCS O00Ilee 3HAKOMCTBO C METOJaMU
MO3HAHUS JIEUCTBUTEIBHOCTH, MPEJACTABICHUAMHU O MPEIMETE U METOJaX MaTEMAaTHUKH,
UX OTJIMYUH OT METO/OB APYTHX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 OCOOCHHOCTSX
MIPUMEHEHUS] MAaTEeMaTUKH JIJIsl PEIICHUS HAYYHBIX U MPUKIIAIHBIX 33/1a4.
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[IpropuTeTHBIMU LIENSIMU O0YUYEHHSI MaTEMATUKE B 5—9 Kilaccax SBISIOTCS:

GopMHpOBaHKE IEHTPATLHBIX MAaTEMATHYCCKMX TOHATHH (YKMCIIO, BeEJIMYMHA,
reoMeTpuueckas ¢urypa, mnepeMeHHas, BEPOSITHOCTb, (YHKIIHS), OOECIEeUYHUBAIOIIUX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMAaTUUECKOTO 00pa30BaHUs 00 yJarOIINXCS;

MOABE/ICHUE OOYyJaIOIUXCd Ha JOCTYITHOM [JIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTHKHA U OKPYXAIOIIETOo MUpPA, TOHUMAaHUE MAaTEMAaTUKU KaK YacTH
oO011el KyJIbTYphl UEJIOBEYECTBA;

pa3BUTUE WHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0ydaromuxcs,
MO3HABATEJIbHOW aKTUBHOCTU, UCCIICIOBATEIBCKUX YMEHUU, KPUTUYHOCTH MBIIIJICHUS,
MHTEpeca K U3YUYCHUIO0 MaTeMaTHKH;

dbopmupoBanre (QYHKIMOHATBLHONM MaTEeMaTUYECKOM TPaMOTHOCTH: YMEHUS
pacro3HaBaTh MPOSIBICHUS MATEMaTUUYECKUX TOHITUH, 00BEKTOB U 3aKOHOMEPHOCTEH
B PEAIBbHBIX JKMU3HCHHBIX CUTYAIUSX M MPU H3YYEHUM JPYTUX Y4EOHBIX MPEIMETOB,
MPOSIBJIICHUSI 3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (QopMyaupoBaTh HMX Ha S3BIKE
MaTeMaTUKd W CO3/1aBaTh MaTEeMaTUYeCKHUE MOJEIM, TMPUMEHSTh OCBOEHHBIN
MaTeMaTHYEeCKUN ammapar Ui PEIICHHS MPaKTHKO-OPUEHTHPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATH MOJYUCHHBIC PE3yJIbTATHI.

OCHOBHBIE JIMHUH COJIEP)KaHUs TPOTrpaMMBbI 110 MaTeMaTuke B 5—9 kiaccax: «Hucna
U BBIYHMCICHHS», «AnreOpa» («AnreOpandecKue BBIPAKCHUSA», «YpaBHCHHS H
HepaBeHCTBa»), «DyHKIHN», «['eomeTpus» («I'coMeTprueckre GUTyphbl U UX CBOWCTBAY,
«3MepeHre TeOMETPHYECKMX BeIUYHMH»), «BeposTHOCTh M craTHcTHKa». JlaHHBIE
JUHUU Pa3BUBAIOTCS MapajiIebHO, KaX[ash B COOTBETCTBHHM C COOCTBEHHOH JIOTHMKOM,
OJIHAKO HE HE3aBHCHMO OJIHA OT IPYTOil, a B TECHOM KOHTAaKTE U B3aMMOICHCTBUU.

Copeprxkanue mporpaMMbl 10 MaTeMaTUKe, pacupeeiEHHOe 1Mo rojgaM 00y4deHws,
CTPYKTYPUPOBAaHO TaKuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIUIMUAIHLHBIM
BOMpocaM  oOydaromiuecs  OOpamaJMch  HEOJAHOKPATHO,  YTOOBI  OBJIAJICHHE
MAaTEMAaTUYECKUMU TOHSATHSIMU M HaBBIKAMHU OCYIIECTBIISUIOCH MOCIIEOBATEIbHO H
NOCTYNaTeNIbHO, C COOJIOJICHHEM TMPUHIMIIA TMPEEMCTBEHHOCTH, a HOBbBIE 3HAHUS
BKJIIOUAJUCh B OOIIYI0 CHUCTEMY MATeMaTHYECKUX MPEACTABICHUN O00ydJarommxcs,
pacimmpsis u yrayomsis e€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO mareMaruka SBISIETCA 00sA3aTEIbHBIM Y4E€OHBIM
IpeMETOM Ha YPOBHE OCHOBHOIO oOmiero oOpaszopanus. B 5-9 knmaccax maremaTtuka
TPAIUIIMOHHO U3YYaeTCs B paMKaX CIEIYIONINX y4eOHBIX KypCOB: B 5—6 Kaccax — Kypca
«Matemartuka», B 7—9 kiaccax — KypcoB «AnreOpa» (BKIIOYask SJIEMEHThI CTATUCTUKHU U
Teopun BeposiTHOcTell) u «l'eomerpusa». IlporpamMmmoil mo MaTeMaTHKe BBOIUTCS
CaMOCTOSITEIHHBINA YIeOHBIN Kypc «BeposiTHOCTD U CTaTUCTUKA.

OOrmiee 49MCIO YacoB, PEKOMEHIOBAHHBIX I W3ydeHHsT MaTeMmaTuku (0a30BbIi
YpOBEHb) Ha YpPOBHE OCHOBHOro oOmiero oOpazoBanus, — 952 waca: B 5 kimacce —
170 vacos (5 yacoB B Henednro), B 6 kiracce — 170 gacos (5 wacoB B Henenmo), B 7 Kiiacce —
204 gaca (6 gacoB B Henemo), B 8 kimacce — 204 gaca (6 yacoB B Henmeno), B 9 Kiacce —
204 gaca (6 9acoB B HEIEIMIO).
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IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

W3ydyenne mMaTeMaTUKU Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs HAIpaBICHO
Ha JIOCTH)KCHHE OOYYarOIIMMHCA JIMYHOCTHBIX, METANpPEIMETHBIX W TPEIMETHBIX
00pa3oBaTeIbHbBIX PE3YIHTATOB OCBOCHUS y4eOHOTO MpeaMeTa.

JIMUYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJabTaTbl  OCBOCHMS ~ MpPOrpaMMbl 1O  MaTeMaTHKe
XapaKTEPU3YIOTCS:

1) maTpuoOTHYECKOEe BOCTIUTAHME

NPOSIBIICHUEM HHTEpeca K MPONUIOMY M HACTOSIIEMY POCCHUICKOW MaTeMaTHKH,
IICHHOCTHBIM OTHOIICHHEM K JOCTHXKCHHSIM POCCHUCKHAX MATEMAaTHKOB M POCCHUHCKOM
MaTeMaTHUYECKOW IIKOJBI, K HCIOJB30BAHUIO ITHX JOCTH)KCHUH B JPYrMX HayKaxX H
NPUKIAIHBIX chepax;

2) rpaaaHCcKoe W IYXOBHO-HPABCTBEHHOE BOCITUTAHME:!

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEN rpakIaHMHA U peasu3alliu ero Mpas,
Npe/ICTaBIEHHEM O MaTeMaTHYeCKMX OCHOBaX (YHKIIMOHUPOBAHUA Pa3IMUHBIX
CTPYKTYp, SBJICHUH, MPOLEAYP IPaXKIaHCKOTO 00IIecTBa (HanmpuMep, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXKICHHIO JTHUYECKHX MpOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM
NPUMEHEHHEM JIOCTMKEHUM HAyKH, OCO3HAHUEM BAXHOCTH MOPAIbHO-3TUYECKHUX
OPUHIUIIOB B IESITENBHOCTH YYEHOTO;

3) Tpya0BO€ BOCHIHTAHHE:

YCTAHOBKOM HA AKTMBHOE Y4YaCTHE B PEIICHUM NPAKTUYECKUX  3a/Jad
MaTeMaTU4YE€CKOM  HAMpaBIE€HHOCTH, OCO3HAHUEM BaXXHOCTH  MAaTE€MaTH4YE€CKOIO
o0pa3oBaHMS Ha TPOTSHKEHWM BCEW KHU3HM [IJI YCIEIIHOM mpodecCHOHabHON
JESTEIPHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIWBHUIYAIbHOW TPACKTOPUU OOpa30BaHUS M JKU3HEHHBIX IUJIAHOB
C Y4€TOM JTUYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTHYECKOE BOCTIUTAHHUE:

CIOCOOHOCTBIO K OMOIMOHAJIBHOMY M O3CTETHYECKOMY  BOCIPHSITHIO
MAaTEMaTHYECKUX OOBEKTOB, 3aJay, pEIIeHHH, PpACCYyXICHHH, YMEHHIO BHUICThH
MaTEeMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT 0 MO3HAHUA:

OpUEHTALMEN B AEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HayYHBIX IIPEICTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSl 4YEJIOBEKa, TMPUPOABI W OOIIECTBa,
MMOHUMAaHHEM MaTEMaTUYECKON HAYKU Kak c(epbl YEIOBEUECKOU JIeATeIbHOCTH, 3TAMOB
€€ pa3BUTUA M 3HAYMMOCTH JUIA pAa3BUTUS LHUBWIW3ALMMU, OBJIAJICHUEM S3BIKOM
MAaTEMATUKA M MaTEMAaTHYECKOW KYJIbTYpOM KakK CpEACTBOM TIO3HAHUS MMUDA,

6
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OBJIAJCHHUECM HpOCTGfIIHHMPI HaBbIKaMH HCCHGHOB&TCHBCKOﬁ ACATCIBHOCTH,

6) pusmyeckoe  BocnuTaHHe, (oOpMHPOBAHUE  KYJBTYPbI  3/I0POBbSl U
3MOLMOHAJIBHOI O 0JIAr ONOJIYYHs:

TFOTOBHOCTBIO IPUMEHATh MAaTEMAaTUYECKUE 3HAHUSA B MHTEPECAX CBOETO 370POBbS,
BEJICHUS 3/I0POBOr0 00pa3a >KU3HH (340pOBOEC MUTAaHUE, COATaHCHPOBAHHBIA PEXHM
3aHATHI U OTJBIXA, peryisipHas pusndeckas akTUBHOCTb), CPOPMUPOBAHHOCTHIO HABBIKA
pedrexkcuy, NMPU3HAHUEM CBOEro IpaBa Ha OWIMOKY M TaKOro e MpaBa JPyroro
4eJIOBEKa,;

7) 2KOJIOrHYeCKOe BOCIIMTAHUE:

OpHeHTalnell Ha NPHUMEHEHHE MaTeMaTHYECKUX 3HAaHWUU I pelIeHds 3aaad
B 00J1aCTH COXPAaHHOCTH OKPY)KAOIIEH Cpebl, ITAHUPOBAHMS TIOCTYIIKOB U OI[CHKH MX
BO3MOJKHBIX IOCIEICTBUI I OKPYKAaIOIIEH Cpeibl, OCO3HAaHHEM TIJI00aIBLHOIO
XapakTepa SKOJOTHYECKHX MMPOOIEM U IyTE MX PEIICHHUS;

8) amanTanmusi K H3MEHSIIOLIUMCS YCJIOBHSIM CONHATBHOI M MPUPOTHON CPebI:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUSIX HEOMPEICIEHHOCTH, TTOBBIIIIEHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO0 JAESITeIbHOCTh, B TOM YHCJIE YMEHHE
YYUTBCS Y APYTHX JIO/eH, MpuoOpeTaTh B COBMECTHOW JESTEIbHOCTH HOBBIE 3HAHUS,
HABBIKM ¥ KOMIIETEHIIMU U3 OIbITA IPYrUX;

HEOOXOUMOCTHIO B ()OPMUPOBAHUHU HOBBIX 3HAHHM, B TOM uyucie GOpMYyIMpOBaThH
UJieH, MOHATHS, TUIIOTE3bl 00 00OBEKTAaX U SBICHUSX, B TOM YHUCJIE paHee HE U3BECTHBIX,
0CO3HaBaTh NE(MUIUTHI COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYaIlMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYalIMIO KaK BBI30B, TPEOYIOIIHNI KOHTPpMEpP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS
U IecTBUs, GOPMYIMPOBAThH U OLICHUBATH PUCKU U TIOCIEACTBUS, (HOPMHUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIbTATbBI

B pe3ynbTare ocBOCHMS MPOTpaMMBbl IO MAaTEMAaTUKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHusi y obyuaromierocs Oynyt cOpMUPOBAaHBI METANpeaMETHBIC PE3yIbTaThl,
XAPAKTEPU3YIOIIUECS OBJIAJACHUEM YHUBEPCAJIbHBIMU ITO3HABATEIbHBIMU JCUCTBUSMU,
YHUBEPCAIbHBIMH ~ KOMMYHUKATUBHBIMH  JIE€HCTBUSIMU U YHHUBEPCAIbHBIMU
PEryIsTUBHBIMU JAEHCTBUSIMHU.

ITo3naBaTe/ibHbIC YHUBEPCAJIbHbIE Y4eOHbIC 1eHCTBUS
ba3oBble JJoruueckue 1eMcCTBUA:

BBISIBISITh M XapaKTEPHU30BaTh CYIIECTBCHHBIC TMPU3HAKH MaTEMaTHYECKHX
O00BEKTOB, TOHATHI, OTHOIICHUN MEXIYy TMOHATHSAMH, (HOPMYJIHPOBATH OIMpPEACICHUS
TOHATHH, YCTAHABIWBAaTh CYIIECTBEHHBIM TMPHU3HAK KiIacCHU(UKAIIMH, OCHOBAHUS
17151 000OIIICHNS M CPaBHEHMS, KPUTEPUU ITPOBOJMMOTO aHaJN3a,

BOCIIPMHUMATh, POPMYIUPOBATH U MPEOOPA30BLIBATH CYKIACHHS: YTBEPAUTEIbHBIC
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U OTpULATENbHbIE, EAUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE,

BBIABIIAITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3UM U IPOTUBOPEUUS
B (akKTax, [aHHbIX, HAOMIOACHUSAX W YTBEPXKICHMSX, Npeajaratb KpUTEPUU
IUIS BBISIBJICHUSI 3aKOHOMEPHOCTEN U IIPOTUBOPEUHNIA,

JI€J1aTh BBIBOJBI C UCIIOIIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKIIIOYCHUH, YMO3AKJIIOYEHUN 110 aHAJIOTHH;

pa3Ouparh  JIOKa3aTelbCTBA MATEMATHYECKUX  YTBepXKICHUH  (psMble U
OT TMPOTHUBHOTO), TMPOBOJUTH  CAMOCTOSITEIIBHO  HECJIIOXKHBIC  JOKa3aTeIbCTBA
MaTEMaTUYECKUX (PAKTOB, BBICTpAaMBAaThb AapryMEHTAlMIO, NPUBOJUTH MPUMEPHI H
KOHTpPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKIACHUS;

BBIOMpATh CIOCO0 pelieHusl y4eOHOH 3amaun (CpaBHHBATh HECKOJIBKO BAPUAHTOB
pelieHusi, BHIOUpaTh HanboJiee MOAXOAAIMN C YUYETOM CaMOCTOSATENbHO BBIJEICHHBIX
KPHUTEPUEB).

Ba3oBble ucciaenoBaTeJbCKHUe 1eHCTBHUA.

UCIIOJIb30BaTh  BOMPOCHI KAaK HCCIICIOBATEIbCKUH HMHCTPYMEHT TIO3HAHMS,
(GopMyITHpPOBATH BOMPOCHI, (PUKCHUPYIOIIHE MPOTUBOPEUNE, TPOOIEMY, CAMOCTOSTEIHLHO
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (DOPMHPOBATH THIIOTE3Yy, apryMEHTHPOBATh CBOIO
[TO3ULIMIO, MHEHHUE,

IIPOBOJIUTH 10 CAMOCTOSITEJIBHO COCTABIICHHOMY IIJIaHY HECJIOXHBIN 3KCIIEPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHKE TI0 YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTo 00BhEKTa,
3aBHCHUMOCTEH 00bEKTOB MEXKY COOOI;

CaMOCTOSITEIBHO  (OPMYIIUPOBATH OOOOIIECHUS W BBIBOABI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOJIOJACHUS, MCCICAOBAHUS, OICHUBATH JIOCTOBEPHOCTH ITOJYYCHHBIX
PE3yIbTAaTOB, BHIBOJOB U 000OIICHHUIA;

IPOrHO3MPOBAaTh BO3MOXKHOC pa3BUTHE IIpollecca, a TaKKe BBIABUTATH
IPEIITOJIOKCHHUS O €r0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanueit:

BBISIBISITh ~ HEJIOCTATOYHOCTh U HM30BITOYHOCTH  WHGOpMAINH,  JaHHBIX,
HEOOXOJUMBIX JIJISl PEIICHUS 3a/1a4u;

BHIOWpATh,  aHAJIM3UPOBAaTh,  CHUCTEMATHU3UPOBATb W  HWHTEPIPETHUPOBATH
nH(OPMAIINIO Pa3IMYHBIX BUIOB U (DOPM TIpeICTaBICHHUS;

BbIOWpaTh (OpMY TpencTaBieHUs WH(DOpMAIMU W WILTIOCTPUPOBATH pEIllaeMbie
3aJlauyu CXeMaMH, TuarpaMMamMu, HHOW TpaduKoi 1 UX KOMOWHAIIUSAMU,

OLICHUBATHh HAJEKHOCTh MHPOPMAIMH MO KPUTEPHUSM, MPEUIOKEHHBIM YUUTEIIEM
WM COPMYITHPOBAHHBIM CAMOCTOSITEIHHO.

KoMmyHHMKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

BOCIPUHUMATh U (OPMYIHPOBATH CYXIEHUS B COOTBETCTBUM C YCIOBUSIMHU U
LEeISIMU OOILEHHUS, SICHO, TOYHO, T'PAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX
Y IUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO X0y PELIEHUS 3a/1a4yi, KOMMEHTUPOBATh
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IIOJIy4YEHHBIN PE3YJIbTaT;

B XO/A€ OOCYXKIEHHUS 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJIeMBbl, pemaeMoil 3a/1add, BBICKA3bIBATh WJCH, HAIICJICHHbIC HA TMOUCK PEIICHHS,
COIMOCTaBIISATh CBOM CYXACHHS C CYXKICHHSIMH JPYTUX YYaCTHHKOB JIMAJOTa,
OoOHapy)KMBaTh pa3jMdne U CXOJICTBO MO3HIIHHA, B KOPPEKTHON Gopme GopMyanpoBaTh
pa3HOIIacus, CBOU BO3PAKCHUS;

NPEJCTaBISITh PE3YyNbTaThl PEUICHUS 3aJadyd, DJKCIEPUMEHTa, WCCIIeT0BaHUS,
MPOEKTa, CaMOCTOSATENbHO BBIOMpaTh (opMar BBICTYIUIGHHS C Yy4€TOM 3ajad
NpEe3eHTAIlMN 1 OCOOEHHOCTEH ayINuTOpuH,

IOHUMATh M UCIIOJIb30BaTh MPEHM yIIIECTBa KOMAHHON M WHANBHUIYaJIbHOU PaOOTHI
IpY PeHIeHUH YUeOHBIX MaTEMaTHIECKUX 3a]1aY;

NPUHUMATh 1€Jh COBMECTHOW JIeATEJIBHOCTH, IUIAHUPOBATH OpraHU3aIUI0
COBMECTHOW PabOThI, paclpeesiTh BUABI padoT, T0TOBAPUBATHCS, OOCYKIATh MPOIIECC
U pe3yJIbTaT paboThl, 0000111aTh MHEHHUSI HECKOIBKUX JTFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTel (0OCYXJeHUS, OOMEH MHEHUSIMH,
MO3IOBBIC IITYPMBI M JIPYTHE), BBIMOJIHATH CBOKO YacTh PA0OTHI U KOOPAUHUPOBATH CBOU
JCHCTBUS C APYTUMH YWICHAMU KOMAaH[IbI, OIIEHUBATh KAYECTBO CBOETO BKJIaJla B OOIIHIA
TPOIYKT IO KPUTEPHUSM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHSL.

PeryasiTuBHbIe YHHUBEpPCaJbHbIE YUeOHbIE 1eCTBU A
Camoopranmszanmus:

CaMOCTOSITEIIbHO COCTABJSITh IUIaH, aTOPUTM pellleHus 3amaun (WU ero 4acTh),
BbIOMpaTh CMOCOO pelIeHus C Y4ETOM MMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PEUICHUN C yIETOM
HOBOM MH(OpMAITHH.

CaMOKOHTpPOJIBb:

BJAJIETh CHOCO0AMU CaMOIIPOBEPKH, CAMOKOHTPOJS TMpoIecca W pe3yiabTaTa
pelIeHus MaTeEMaTUYECKOM 3a/1a4H;

MpEeABUJIETh TPYIAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IpPU PEIICHUU 3a]layH,
BHOCUTHb KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJIEHHBIX
OIIMNOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE peE3yibTaTa [EATEIbHOCTH IIOCTABICHHOW UEIU U
YCIIOBUSIM, OOBSCHSATh MPUYHUHBI JOCTHKCHHUS WM HEIOCTHKCHHS II€JId, HAXOIUTh
omunOKY, 1aBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

IHNPEJMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yabTaThl OCBOEHHUSI MPOTrpaMMbl MO MATEMATHKE IMPECTABICHBI
o rogaM oOy4eHHUsI B CJICIYIOIIUX pa3jieiax MporpaMMbl B paMKax OTACIbHBIX Y4EOHBIX
KypcoB: B 5—6 kmaccax — Kypca «MatemaTuka», B 7—9 kiaccax — KypcoB «Anredpa,
«I"eomeTpus», «BeposiTHOCTh U CTATUCTUKAY.
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OEAEPAJIBHAS PABOYASA ITPOI'PAMMA YYEBHOTI'O KYPCA
«MATEMATHKA» B 5-6 KNIACCAX

HOACHUTEJIBHASA 3AIINCKA

[IpropuTeTHHIMU LIENSIMU O0YUYEHHSI MaTEMATUKE B 5—6 Kilaccax sBIISIOTCS:

NpOIO/DKEHUE (HOPMUPOBAHHMS OCHOBHBIX MATEMAaTHYECKMX MOHATUH (YHCIIO,
BCJIMYMHA, TeoMeTpudeckas ¢Qurypa), o0OECHeUUBAIOIIUX TMPEEMCTBEHHOCTh U
MEPCIEKTUBHOCTh MATEMATHUECKOT0 00pa30BaHusl 00y4arOIINXCS;

pa3BUTHE WHTEJUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH 00y4aromuxcs,
NO3HABaTEIbHOW AKTUBHOCTH, HCCJENOBATEIbCKUX YMEHHUM, HMHTEpeca K H3yYEHUIO
MaTEMaTUKU;

NOJIBEICHHE OOYy4alolMXCsl Ha JOCTYIHOM JJii HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMaTUKHU U OKPY>KAIOIIEro MUpa,;

¢opmupoBanue (GYHKIMOHATBHOW MaTeMaTHYEeCKOW TIpaMOTHOCTH: YMEHUS
pacrio3HaBaTh MAaTeMaTHYE€CKHME OOBEKThl B pPEAIbHBIX JKHU3HEHHBIX CHUTYalHsX,
NPUMEHSITh OCBOCHHBIE YMEHHS [JIsl PEIIeHUs NPaKTUKO-OPMEHTUPOBAHHBIX 3aj1ad,
UHTEPIPETUPOBATh MOJYYEHHBIE pE3YyIbTaThl W OILIEHMBaTh HMX Ha COOTBETCTBHE
NPAKTUYECKOW CUTYaIUH.

OcHOBHBIE JIMHUM COJEp)KaHHUA Kypca MaTeMmMaTHKd B 5—6 Kiaccax —
apudmeTnyeckass U TeOMETpUYECKasi, KOTOpbIE Pa3BUBAIOTCS MapauIeNbHO, KaXKaas
B COOTBETCTBHHM C COOCTBEHHOH JIOTMKOW, OAHAKO, HE HE3aBUCHMO OJHA OT APYroi,
a B TECHOM KOHTaKT€ M B3aUMOJACHCTBUU. Takke B Kypce MAaTEMaTUKH MPOUCXOOUT
3HAKOMCTBO C AJIEMEHTaMH aJIreOpbl U ONMUCATETbHON CTATUCTHKH.

M3ydenne apupMeTHYECKOTO MaTepuajga HayMHAeTCsl CO CHUCTEMATH3alluu |
pa3BUTHS 3HAHUW O HATYpaIbHBIX YHCIIAX, TIOJYYEHHBIX Ha YPOBHE HAYaJIHLHOTO OOIIETO
oOpazoBanusi. [lpu HTOM COBEpIICHCTBOBAHME BBIYMCIUTENBHON TEXHUKA U
dbopMupoBaHME  HOBBIX TEOPETUYECKUX 3HAHMM  COYETAETCS C  Pa3BUTHEM
BBIUMCIUTENIBHON KYJIbTYpPhl, B YAaCTHOCTH C OOy4YEHHUEM TMPOCTEHIINM TMpuUEMam
IPUKUIKH W OLEHKH pPE3yJbTaTOB BBIYMCICHUN. M3ydeHue HaTypaldbHBIX YHUCEN
npojaoipKaeTcs B 6 Kjlacce 3HaKOMCTBOM C HaYaJIbHBIMU MOHATUSMHU TEOPUU JCITUMOCTH.

Hauano u3yuyenust OObIKHOBEHHBIX U JJECATHUHBIX JpoOeit oTHECeHO K 5 kinaccy. IT1o
NEPBBII 3Tal B OCBOEHUH JPOOEi, KOTa MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU UJIESIMH,
MOHATUSAMU TeMbl. [Ipu 3TOM paccMOTpeHre OOBIKHOBEHHBIX APOOEH B TIOJTHOM 00BEME
MIPEAIIECTBYET MU3YUYCHHIO JNECATUYHBIX APOOEil, 4TO 1enecoo0pa3HO € TOYKH 3pEHUs
JIOTUKHM W3JIOKEHUS YHCIOBOW JIMHUM, KOIJa NpaBHUJia JEHCTBUHA C JAECATUYHBIMH
ApOOSIMH MOKHO OOOCHOBATh YK€ M3BECTHBIMU aJITOPUTMAaMH BBIMOJIHEHUS EUCTBUI
C OOBIKHOBEHHBIMH JpOOSIMH. 3HAKOMCTBO C JECATUYHBIMU JPOOSIMH PACHIUPUT
BO3MOXXHOCTH U1 TOHMMAHMS OOYYarOUIMMUCS NPUKIATHOTO MPUMEHEHUS HOBOMN
3alMCH MpPU W3YYEHHHM JPYTUX MNPEIMETOB W MpPH MNPAKTUYECKOM HCIOJb30BAHHMU.
K 6 xmaccy otHecéH BTOpOM »dTam B U3yYeHUH JpoOeH, TIe MPOUCXOIUT
COBEPLICHCTBOBAHUE HABBIKOB CPaBHEHMS U MpeoOpa3oBaHusl ApoOei, OCBOEHHE HOBBIX
BBIYHCIUTENBHBIX AJITOPUTMOB, OTTAYMBAHWE TEXHUKU BBIUYHUCICHUH, B TOM 4YHUCJE
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3HAUCHUW BBIPAXCHUH, coAepkKalUX ¢ OOBIKHOBEHHBIC, W JECATHYHBIC JpOOH,
YCTaHOBJICHUE CBSI3€H MEXITY HUMH, PACCMOTPEHHE TPUEMOB PEIICHUS 3a/1a4 Ha JPOOH.
B Hauane 6 kiracca mpoMCXOAUT 3HAKOMCTBO C TIOHATHEM TIPOIICHTA.

OCOOEHHOCTBIO N3YUEHHS TTOJIOKUTEIBHBIX M OTPUIIATEIBHBIX YUCEI SBJISCTCS TO, UTO
OHHU TaK)KE MOTYT PacCMaTpUBaThCs B HECKOJILKO ATaroB. B 6 kiacce B Hauase W3ydeHUs
TeMbl «[loIOKUTENBHBIE W OTpUIIATEIbHBIC YHCIIa» BhIIesIeTcs moareMa «Llenpie uucma,
B paMKaxXx KOTOPOM 3HAKOMCTBO C OTPHIATCILHBIMA YHUCIAMH W JICHCTBUAMU
C TIOJIOKUTEITHHBIMH M OTPHUIIATEIbHBIMU YUCIIAMHU IIPOUCXOANT HA OCHOBE COACPIKATEIIHHOTO
ToAX0/a. DTO TMO3BOJISIET HA IOCTYITHOM YPOBHE TIO3HAKOMHUTH 00YJAFOITUXCS TPAKTHYCCKH
CO BCEMHU OCHOBHBIMHM ITOHATHSIMH TEMBI, B TOM 4YHCIE M C TpaBUJIaMU 3HAKOB
TP BBITIOJTHEHUH apu(PMETHUCSCKUX JICHCTBUH. 3ydeHne parioHaTbHBIX YHCEIT Ha 3TOM HE
3aKOHYMTCSI, a OyIeT MPOAOKEHO B Kypce anreOphl / Kiacca.

[Ipu oOy4yeHHM pEIIEHHIO TEKCTOBbIX 3aJady B 5—0 Kjaccax HCIOIb3YIOTCS
apudmeTraeckue npuémsl pemieHus. [Ipu oTpaboTKe BEIYMCIUTEIBHBIX HABBIKOB B 5—6
KJIaccaxX pacCMaTPUBAIOTCS TEKCTOBBIC 3a/1a4M CJICAYIONIMX BHJIOB: 3aa4M Ha JIBHOKCHHE,
Ha YacTH, HA TTOKYIIKH, Ha pabOTy M MPOU3BOIUTEIHLHOCTD, HA MPOIICHTHI, HA OTHOIICHUS
u nponopiuy. OOydJaroniyecss 3HaKOMSATCS C MpUEMaMH pElICHHs 3aaad nepedopom
BO3MOXKHBIX BapHaHTOB, ydarcs paboTaTh ¢ MHPOpPMAIMCH, TpECTaBICHHONH B (opme
TaOJINI UK AUArpamM.

B mporpamme y4yebHoro kypca «MartemaTHka» MpeaycMOTpeHO (opMupoBaHHe
PONEAEBTUUECKUX alredpanyeckux MpeicTaBieHnid. bykBa kak CHMBOJI HEKOTOPOIO
yyclia B 3aBUCUMOCTH OT MaTEMaTHYECKOTO KOHTEKCTa BBOJIUTCS MOCTETNEHHO.
bykBeHHass CMMBOJHMKa IIMPOKO HCHIOJB3YeTCS MPEXKAE BCETro IS 3alucH OOIIMX
YTBEPXKACHHUH U MPeATOKEeHHH, (GOpPMYJT, B YACTHOCTH JJIS BBIYUCICHUS T€OMETPUUECKUX
BEJIMYMH, B KAUECTBE «3aMECTUTEIIS» YUCTa.

B nporpamme yueOHOro kypca «MaremaTtuka» MpecTaBieHa HarJsiHas
reOMEeTpHsl, HANpaBlieHHAss Ha pa3BUTHE OOPA3HOTO MBINIJICHUS, MPOCTPAHCTBEHHOTO
BOOOpaKEHUSI, U300pa3UTEIILHBIX YMEHHM. DTO BaXKHBIM ATal B M3yYEHUH T'€OMETPHH,
KOTOPBI  OCYIECTBISIETCS HA  HATJSAHO-TIPAKTUYECKOM  YpOBHE,  OMUPAETCs
Ha HarJSIIHO-00pa3HOE MBIIIICHHE OoOydJarommxcs. bonbmiasgs ponb  OTBOAUTCS
MPAKTUYECKON NEATETHHOCTH, OMBITY, IKCIIEPUMEHTY, MoienupoBaHuio. O0ydaromuecs
3HAKOMSITCSI C T€OMETPUYECKUMHU (UTypaMu Ha TUIOCKOCTH W B TPOCTPAHCTBE, C HX
MPOCTEHIIMMHU  KOHPUTYparusiMy, ydaTcs wu300pakaTh WX HAa HEJIMHOBAHHOW U
KJIeTYaToOl Oymare, pacCMaTpuBalOT WX MPOCTEHIIMe CBOWCTBA. B mporecce n3ydeHwus
HaTJISATHOM TEOMETPUH 3HAHUS, MOJY4YCHHBbIC O0YJArOIIMMUCS HAa YPOBHE HA4YaJIbHOTO
o0rmero o0pa3oBaHus, CHCTEMATU3UPYIOTCS U PACIITUPSIOTCA.

CornacHo yueOHOMY TUTaHy B 5—6 Kilaccax M3y4aeTcsi HHTETPUPOBAHHBIN MTPEAMET
«MaTteMaTuka», KOTOPBIM BKIIOYAET apuPMETHUYECKUN MaTepuan W HalJBIHYIO
TEOMETPHIO, a TaK)KEe MPOIEIEBTUYECKUE CBENICHUS W3 aireOpbl, DJIEMEHTHI JIOTUKH U
HaJaJia OMMMCATEeTLHOW CTATHCTHKH.

OO6mu1ee ynco 4acoB, PEKOMEHIOBAHHBIX U U3ydeHUsT MaTeMaTuku, — 340 gacos:
B 5 kimacce — 170 gacos (5 yacoB B Henemo), B 6 kiacce — 170 gacos (5 wacoB B Heelmo).
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COJAEP/KAHUE OBYUYUEHUA
5 KIIACC

HarypanbHble ync/ia 1 HYJIb

HarypansHoe wumciio. Psan wHatypampHbix uymcen. Yucno 0. W3oOpakenue
HATYpaJIbHBIX YHCEJ TOYKAMH Ha KOOPIUHATHOM (YHCIOBOM) MPSMOIA.

[lo3nunoHHas cucrema cuMmcieHHMs. Pumckas HyMepauus Kak IpUMEp
HEIMO3UI[MOHHOW CUCTEMBI CUMCIICHHUS. JleCATUYHAs CUCTEMA CUUCIICHHUSL.

CpaBHeHHE HATypaJbHBIX YMCEJ, CPABHEHUE HATypaJbHbIX YHUCEA C HYJIEM.
CrnocoObI cpaBHeHMs. OKpYIJIeHHE HATYPAJIbHBIX YUCEN.

CroxxeHue HaTypajibHBIX YMCEN, CBOMCTBO HYJIS IIPHU CIO0KEHUU. BplunTaHue Kak
nercTBUe, 00paTHOE CIOXKEHHUIO0. Y MHOKEHHE HATypajbHBIX YHUCEN, CBOMCTBA HYJS U
CAUHUIIBI TpU yMHOXeHUHW. JleneHue Kak JielicTBUE, OOpaTHOE YMHOXKECHHIO.
KomnonenTsl neicTBuid, cBsi3b Mexay HUMU. [IpoBepka pesynbTara apudmeTnyeckoro
neiicteust. [lepeMecTHTEIBHOE W COYETATENLHOE CBOMCTBA (3aKOHBI) CJIOXKCHUS U
YMHOXCHHS, PACIPEICIUTECIbHOE CBOMCTBO (3aKOH) YMHOMKCHHSI.

Hcnons3oBanre OykB Ajis 00O3HAUEHHS HEU3BECTHOTO KOMIIOHEHTa M 3alucH
CBOMCTB apu(pMeTHYECKUX ICUCTBHI.

Jlemurenu v KpaTHbIE YMCIIA, PA3JIOKEHUE HA MHOXKUTENMU. [IpocTeie M cocTaBHbIE
gyucna. [Ipusnaku nenmumocty Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKoM.

Crenenp ¢ HaTypaJIbHBIM IOKA3aTeJEM. 3allUMCh YKCIA B BUAE CYMMbI pa3psaHBIX
cJaracMbIX.

HucioBoe BbIpaXeHHE. BhIYHCICHHE 3HAYEHUN YKCIIOBBIX BBIPAKECHUU, MOPSAIOK
BBIIIOJIHEHUST JI€UCTBUM. VCmonp30BaHME NpPU BBIYUCICHUSAX NEPEMECTUTEIBHOIO U
COYETATEeIBbHOTO CBOWCTB (3aKOHOB) CJIOKEHUS W YMHOXKCHHS, PaCHpeIeIUTEIbHOrO
CBOWCTBA YMHOXEHHS.

Jpoou
[IpencraBiaenue o ApoOU Kak CIocoOe 3amucu 4acTd BeduduHbI. OOBIKHOBCHHBIC

npo6u. llpaBunbHbIe W HempaBWwIbHBIE ApoOu. CMemaHHas ApoOb, TPEICTABICHHE
CMEIIaHHOW ApoOW B BUEC HEMPaBUIBHOW APOOM W BBIICICHUE IIEJION YacTH YHUCIIa
W3 HEempaBWIbHON npoOu. M3o0paxkenue npoOell TOYKaMM Ha YHCIOBOM MPSMOM.
OcHoBHOoe cBoiicTBO npobu. Cokpamienue apodeit. [IpuBegenue apoOM K HOBOMY
3HameHartemnto. CpaBHEHUE IpoOei.

CrnoxeHue W BbIUMTaHUE ApoOel. YMHOXKEHHE U JeleHue ApoOeil, B3auMHO-
obpatHbie Apobu. HaxoxIeHre 9acTH 1eI0r0 | IIEJIOT0 1O €r0 YacTH.

Hecatuunast 3anuck npoOeil. IlpencraBieHue AecATUYHOM JOpoOM B BUIE
OOBIKHOBEHHOU. M300pakeHne NECSITUYHBIX APOOEH TOUYKaAaMU Ha YUCIOBOW MPSMOM.
CpaBHeHUE JECATUYHBIX IPOOEH.

ApudmeTrnueckre AEHUCTBUA C AECATUYHBIMU JPoOsiMU. OKpYIiIeHUE JECATUYHBIX
npoOeii.
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Penienue TeKCTOBBIX 3a1a4

Peniennie TeKCTOBBIX 3adad apudmeTHyeckuM crnocobom. PerieHue Jorudeckux
3ama4d. PemeHune 3amau mepeObOpoM BceX BO3MOXKHBIX BapuaHTOB. lcmonb3oBaHue
MIPU PEIICHUH 3aJ1a4 TaOJUI[ U CXEM.

Pemenue 3anay, copepkamx 3aBUCUMOCTH, CBA3bIBAIOIINAE BEIUUYHUHBI: CKOPOCTb,
BpEMsi, pPACCTOSHMUE, II€HA, KOJIUYECTBO, CTOMMOCTb. EJIWHMIBI W3MEpPEHHS: MAacCCHhl,
00BbEMa, 1IeHBI, PACCTOSHUS, BPEMEHU, CKOpoCcTH. CBS3b MEXAY CAUHUIIAMUA U3MEPEHUS
Ka)XII0OU BEJIMYUHEI.

Perienrie OCHOBHBIX 3aJ1a4 Ha JIPOOH.

[IpencraBieHnne qaHHBIX B BUJI€ TaOJUII, CTOJIOYATHIX JUATrPaAMM.

Harasianas reomerpus

Harnsnueie npencraBineHuss o gurypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
JIyd, yroJ, JIJOMaHasi, MHOTOYIOJIbHUK, OKPY>KHOCTb, Kpyr. YTOJI. IIpsaMoun, ocTpbIi, Tynmomn
Y pa3BEPHYTHIN YIJIBIL.

JInuHa OTpe3ka, METPUYECKUE EAWHULBI JUIMHBL J[JIMHAa JIOMaHOH, NEpUMETP
MHOT'OYTOJIbHUKA. VI3MepeHune u MOCTPOCHUE YIJIOB C TOMOIIBIO TPAHCIIOPTHUPA.

Harnsnuele mnpencraBieHuss o ¢urypax Ha ILJIOCKOCTU: MHOTOYIOJIBHHK,
OpSIMOYT OJIbHUK, KBaApPaT, TPEYTOJIbHUK, O PABEHCTBE PUTYD.

M3o6paxxenne ¢uryp, B TOM uymcie Ha kieryatod Oymare. Iloctpoenue
KOH(UTYyparuii U3 yacTe npsiMou, OKpY>KHOCTH Ha HEJIMHOBAaHHOW U KJIETUaTOM Oymare.
Hcrnonp30BaHne CBOWCTB CTOPOH U YIVIOB NPSIMOYT OJIBHUKA, KBaJApaTa.

[Tnomane IPSIMOYI'OJIbHUKA 151 MHOT'OYT'OJIbBHUKOB, COCTaBJICHHBIX
U3 TPSIMOYT'OJIbHUKOB, B TOM 4Hcie ¢Guryp, n3o0paxEHHbIX Ha KJeTdyaTod Oymare.
Enuaunue! usmepenus miomanu.

Harnsgueie mnpencTaBieHUss O MPOCTPAHCTBEHHBIX (UTYpax: MPSIMOYTOIbHBIN
napajuienienumnes, Kyo, MHOrorpaHHuKU. M300pakeHne MpocTenInX MHOTOTPAaHHUKOB.
Pa3Béprku kyda u napamienenumnena. Co3nanue Mojesneid MHOTOTpaHHUKOB (U3 Oymaru,
MPOBOJIOKH, TUIACTWIMHA U IPYTUX MATEPUAIIOB).

OO6BEM MPsMOYTOJIBHOTO Mapaienenumnesa, kyoa. Enuauns: usmepenus o0bEma.

6 KJIACC

HarypaJjabHble yucaa

Apudmerndyeckue JIEUCTBUS C MHOTO3HAYHBIMH HATYpaIbHBIMH  YHCIAMHU.
UucnoBble BBIPAXKEHUS, MOPSIOK AEUCTBUHM, MCHOIb30BaHUE CKOOOK. Mcmonb3oBaHue
IIPU BBIYMCIICHUSAX MEPEMECTUTEIBHOIO M COYETATEIBHOTO CBOWMCTB CIIOKEHUS U
YMHOXEHHS, PaCHpPENCIUTEIBHOTO CBOWCTBA YMHOKEHUSA. OKpYriIeHME HATypajbHbBIX
YUCelL.

JlenuTenu U KpaTHbIE YKCIia, HAMOOJIBIIUKA OOLIUNA JETUTENbh U HAaUMEHbIIee 00111ee
KpaTHoOE. JleaMMOCTh CyMMBI U NPOU3BeIeHUs. JleneHne ¢ OCTaTKOM.
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Apodu
OObIKHOBEeHHasi ApoOb, OCHOBHOE CBOMCTBO JpOOH, COKpalleHue ApoOei.

CpaBHeHue u ynopsaouMBaHue ApoOeil. Pemenue 3agay Ha HaxOXKIECHHE YaCTH
OT LEJOro W MLEeJoro mo ero yactd. JIpoOHoe Yuciao Kak pe3ysabTaT JelICHHS.
[IpencraBienue necATUYHOM JIpoOW B BUIE OOBIKHOBEHHOW APOOM M BO3MOXKHOCTH
Mpe/ACTaBIeHUs OOBIKHOBEHHON napoOuM B BUIE JeCATHUYHOHN. JlecsaTuuHble apoOu H
MeTpuueckas cucrema Mmep. Apu@meTHuyeckue EeWCTBUS W YHCIIOBBIE BBIPAKECHHUS
C OOBIKHOBEHHBIMH U I€CATUYHBIMU APOOSIMHU.

OtHourenue. Jlenenue B JaHHOM oTHOIIeHUH. Macita, nponopuus. [lpumenenue
OpONOpLUIA MPH PELIEHUH 3a]1ay.

[TonsitTue mnporeHTa. BpluncieHne MpoLEHTa OT BEJIMYMHBI M BEJIMYMHBI MO €€
OpoleHTy. BbIpakeHue MNpOLEHTOB JecATUYHBIMU JApoOsimu. Pemienue 3anmau
Ha TPOLEHTHI. BbIpaskeHrne OTHOIIEHUS BEJIMYUH B MPOLIEHTAX.

IonoxuTe bHbIE U OTPULIATEIbHBIE YN CJIA

[TonoxkutenbHble W oTpuLaTeNbHble 4Yucaa. llenpie uncma. Moayns 4wmcna,
reoMeTpryecKasl MHTepIpeTanus Moayis yncia. M3o0paxkeHue ynucen Ha KOOpIMHATHOM
npsimoii.  YwucnoBble mpoMexxkyrku. CpaBHeHue uwucenl. ApudmeTnueckue IelcTBUS
C TIOJIO’KUTETIBHBIMU M OTPUILIATEIIbHBIMU YUCIIAMH.

[IpsMoyronpHass cucTeEMa KOOpPAMHAT Ha IUIOCKOCTH. KoOpIHWHATBI TOYKH
Ha TJIOCKOCTH, abcuucca u opauHarta. [loctpoeHue Touek U QuUryp Ha KOOpAMHATHOM
IJIOCKOCTH.

BykBeHHBIE BbIpAKEHHUS

[Ipumenenne OyKB I 3alIUCH MAaTEMATHYCCKUX BBIPAKCHHM W TIPEIJIOKCHUH.
CpoiicTBa apu(METHUYECKUX JEHCTBUH. bByKBEHHBIC BBIPAKCHHS M  YHCIIOBBHIC
NOJCTAHOBKU. DByKBEHHBIE paBEHCTBA, HAXOXKJICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynel, GopMynbl TEepUMETpa W IUIOMAAM NPSIMOYrOJbHHKA, KBajapaTa, 00bEMa
napajuiesienuIesa u Kyoa.

Penienye TeKCTOBBIX 3a71a4

Pemenrie TeKCTOBBIX 3amad apupMeTHUECKUM cIiocoboM. PemieHne mormaeckux
3a1a4. Pemenue 3amay mepeOopoM BCeX BOZMOKHBIX BAPHAHTOB.

Pemenue 3amay, copepkammmx 3aBUCUMOCTH, CBSA3BIBAIOIIMX BEJIMUYUHBI: CKOPOCTD,
BpeMsi, PACCTOSTHUE, IIEHA, KOJUYECTBO, CTOUMOCTb, POU3BOJIUTEIIHLHOCTD, BpeMsi, 00bEM
paboTbl. EAWHUIIBI U3MEPEeHUS: MAacChl, CTOMMOCTH, PAaCCTOSHHS, BPEMEHH, CKOPOCTH.
CBs3b MEXIY €IMHULIAMU U3MEPEHUS KaXKI0M BETMYMHBI.

Pemienue 3amad, CBA3aHHBIX C OTHOIICHUEM, MPOMOPIIMOHAIBHOCTHIO BEJIWYHUH,
MPOIIEHTAMU; PEIICHUE OCHOBHBIX 3aJ1a4 Ha IPOOU U MPOIICHTHI.

Ouenka ©W TIpUKUIKA, OKpyrieHue pesynbTata. CocTaBieHue OYKBEHHBIX
BBIPAYKEHH 110 YCJIIOBHUIO 3a/1a4H.

[IpencraBieHre MaHHBIX C TOMOIBIO Tabmuin W guarpamMm. Cron0uarteie
JTarpaMMbl: YTEHHE U TOCTPOSeHHE. UTeHNE KPYTrOBBIX TUATPAMM.
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Harasanas reomerpust

Harnsanuele npencraBineHuss o purypax Ha IUIOCKOCTH: TOYKA, MpsiMas, OTPE3OK,
Jy4, YroJjl, JIOMaHasi, MHOI'OYI'OJbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb,
KpYT.

B3anmHOe pacnosiokeHue ABYX NPSMBIX Ha IUIOCKOCTH, IapajlICIbHbIE MPSIMBIE,
NIEPIICHAUKYJIIAPHBIC IPsAMbIE. I3MepeHue pacCTOSIHUN: MEX Y ABYMS TOYKAMU, OT TOUKHU
110 IIPSIMOM, JUIMHA MapIIpyTa Ha KBAaAPAaTHOM CETKE.

N3mepeHne © DOCTpOEHHE YIJIOB C IIOMOINBIO  TpaHcmoprupa. Buasl
TPEYTrOJIbHUKOB. OCTPOYTOJIbHBIN, MPSAMOYTOJbHBIN, TYNOYTOJbHbBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUU. UeThIPEXYTrOIBHUK, IPUMEPBI YETBIPEXYT OJIbHUKOB. 1IpsAMOyYronpHuK,
KBaJpaT: UCIOIb30BAaHUE CBOICTB CTOPOH, YIJOB, JuaroHanei. M3oOpaxeHue
reoOMeTpUYECKUX (QUI'yp Ha HEIMHOBaHHOM Oymare ¢ HCIOJb30BAaHUEM LIUPKYII,
JUHENKH, yrojibHUKA, TpaHcnoptupa. [loctpoenus Ha kieTyaToi Gymare.

[lepumerp mMHoroyronbHuka. [loHsTHe TUIOMATM (GUTYpPBI, €IUHULIBI U3MEPEHUS
wiomaau. [IpubnuxéHHoe W3MepeHue Imiomaan Guryp, B TOM 4YHcle Ha KBaJpaTHOM
cetke. [IpubmmkéHHOE N3MepeHre JUTMHBI OKPY>KHOCTH, TUIOIIAIH KPYTa.

CummMmeTpusi: LIEHTpaJIbHAsI, OCEBas U 3epKaJibHAsl CHMMETPHH.

[TocTpoeHne CUMMETPUYHBIX DUTYD.

Harnsanele npeacraBiaeHus 0 IPOCTPAHCTBEHHBIX PUTypax: Mapajenenumnes, Kyo,
npu3Ma, TupaMuja, KOHyc, HIMIUHAp, wap u cepa. M3o0paxkeHne npocTpaHCTBEHHbIX
¢uryp. IIpumeps! pa3BEpTOK MHOTOrPaHHUKOB, LIWIMHIpa U KoHyca. Co3aaHue Moenen
POCTPAHCTBEHHBIX (GUTYp (M3 Oymaru, MpoOBOJIOKH, TUIACTUIINHA U APYTUX MATEPUATIOB).

[lonartue o0bEMa, enuHHIBI H3MepeHus 00béMa. OOBEM NPSIMOYTOIBHOIO
napajuiesenumnesna, Kyoa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS IPOTrpaMMBI YU4eOHOTO Kypca K KOHILY
oOydeHus B 5 Kjacce:

Yucaa v BBIYMCICHUS

[TornmaTe W TPaBUIBHO YMOTPEONSATH TEPMUHBI, CBSI3aHHBIC C HATYPAJIbHBIMU
YHClIaMU, OOBIKHOBEHHBIMU U ACCATUYHBIMH TPOOSMH.

CpaBHHMBATh U YHNOPSAOYMBATH HATypaJbHbIE YHUCJA, CPABHUBATH B MPOCTEHUIIMX
CiTydasix OOBIKHOBEHHBIE APOOH, NECSITHUHBIE TPOOH.

COOTHOCHTH TOYKY Ha KOOPIUHATHOW (YHCIIOBOM) MPSMOM C COOTBETCTBYIOIIHM €
YHCIIOM W HW300pa)kaTh HATypPaJbHBIC YHCJIAa TOYKAMU HAa KOOPIWHATHOW (YMCIIOBOW)
MPSIMOI.

BemonHATe  apudMeTndeckue  ASHCTBUS € HATYPAIbHBIMH  YHCIIAMH,
C OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEUIINX CITydasX.

BoInonHsATh NpoBepKY, NPUKUAKY pPe3yJibTaTa BEIUUCICHUH.

OKpyriaTh HaTypaJIbHbIE YUCIIA.
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Penienue TeKCTOBBIX 3a1a4

Pemiate TekcToBbie 3amaur  apUMETHUYECKMM CIOCOOOM M C  TOMOIIBIO
OpPraHU30BaHHOTO KOHEYHOT0 Mepedopa BceX BO3MOXKHBIX BAPUAHTOB.

Pemate 3agauu, copepkaiimue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIUYUHBI: CKOPOCTbD,
BpEMs, paCCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTb.

Hcrnonp3oBaTh KpaTKUE 3aluCH, CXEMbl, TaOJIUIlbl, 0003HAUYCHHS] TIPU PEUICHUU
3aj1ad4.

[Tonp30BaThCs OCHOBHBIMM €IMHUILIAMU W3MEPEHMS: LIEHBI, MAacChl, pPacCTOSHUS,
BPEMEHU, CKOPOCTH, BBIPaXaTh OJTHU €UHUIIbI BETUYMHBI Yepe3 APYyrue.

W3Bnekarp, aHanmu3upoBaTh, OICHUBATH HMHGPOPMAIUIO, MPEJICTABICHHYIO
B Ta0JuIle, HA CTOJIOYATON JAMarpaMMme, MHTEPIPETUPOBATH MPE/ICTABICHHBIC JaHHEIE,
UCIIOJIb30BaTh IAHHBIC MPU PEIICHUU 3a]1a4.

Harasagnas reomerpust

ITonp30BaTbCs rEOMETPUUECKUMHU TTOHATUSMU: TOUKA, IIpsAMasi, OTPE30K, JIyd, yrodi,
MHOT'OYT'OJIbHUK, OKPYKHOCTb, KPYT.

[IpuBonuTh mnpUMEpPbl OOBEKTOB OKPYKAIOUIETO MHpa, HUMEIIUX (GopMy
U3YYECHHBIX T€OMETPUUYECKUX (QUTYD.

Hcrmonp3oBarh TEPMHUHOJIOTHUIO, CBA3aHHYKO C YIJIAMM: BEpLIMHA CTOPOHA,
C MHOTOYIOJIbHUKAaMU: YroJl, BEpIIMHa, CTOPOHA, JUArOHallb, ¢ OKPYKHOCTBIO: paguyc,
JUaMeTp, LEHTP.

N300pakaTh U3y4eHHbIE T€OMETpUUECKHE (GUTYpbl HA HEIMHOBAHHON U KJIETYATOU
Oymare ¢ MOMOILBIO LUPKYJIS U JTUHEUKH.

Haxomuts [UIMHBI OTpPE3KOB HENOCPEACTBEHHBIM M3MEPEHHUEM C IIOMOUIBIO
JIMHEUKH, CTPOUTDH OTPE3KHU 3aJaHHOU IUIMHBIL; CTPOUTH OKPYXKHOCTB 3aIaHHOT0 paguyca.

Hcrons3oBarh CBOMCTBA CTOPOH M YIUIOB IIPSIMOYrOJIbHUKA, KBajapaTra Ul MX
IIOCTPOEHUs, BBIYMCIICHMS TUIOLAAN U IIEPUMETPA.

Bbruncnsate mepumeTp M IUIOMIAJAb  KBajapaTa, MPsIMOYTOJIbHUKA, (QUryp,
COCTaBJICHHBIX U3 IPSAMOYT'OJbHUKOB, B TOM 4Hcie Guryp, n300paxEHHbIX Ha KIeTYaTON
Oymare.

Ilonb30BaTbCsi OCHOBHBIMM METPUYECKMMHU C€AUHULAMH W3MEPEHHUs JUIMHBI,
IJIOIIAAV; BBIPAXKATh OAHU €IUHULIBI BEJIMYUHEL Yepes3 Apyrue.

Pacno3HaBate mapasienenumesn, KyO, MCIOJB30BATh TEPMUHOJOIHIO: BEPIINHA,
peOpo rpaHb, U3MEPEHNUs, HAXOAUTh U3MEPEHHUSI MapauleNienunena, Kyoa.

Bbruncnsate 00bEM  KyOa, mapamienenunena MO 3aJaHHBIM — M3MEPEHUsM,
I10JIb30BAThCS €AMHULAMU U3MEPEHUs 00BEMA.

Pemrate  HecnokHbBIE 3aJauyd  HAa U3MEPEHHE T'€OMETPUYECKHUX  BEJIUYUH
B IPAKTUYECKUX CUTYyaLUAX.
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[IpenmeTHBIE pe3yabTaTBl OCBOCHHS MPOTPaMMBI Y4eOHOTO Kypca K KOHITY
oOydeHus B 6 Kiaacce:

Yucia 1 BbIYMCICHUS

3HaTh W TOHMMAaThb TEPMHUHBI, CBS3aHHBIE C PA3JWYHBIMU BHJIAMU 4YHUCENT U
CMOCO0aMU WX 3aIlUCH, MEePEXOAUTh (€CIIM 3TO BO3MOXKHO) OT OJHON (OPMBI 3ammcu
YHUCIIa K IPYromu.

CpaBHUBATb U YHIOPSAIOUUBATH LIEIbIE YHCIIA, OOBIKHOBEHHBIE U AECATUUHBIE 1POOH,
CpaBHMBATh YUCJIa OJHOI'O U Pa3HbIX 3HAKOB.

BbinonHATh, coyeTass yCTHbIE U MUCbMEHHbIE TPUEMBI, apu(METHUECKUE JEHCTBUS
C HaTypaJbHBIMU MU LEIBIMU YHCIAMU, OOBIKHOBEHHBIMH U ACCATUUYHBIMU APOOSMHU,
IIOJIOKUTEJIBHBIMUA U OTPULIATEIILHBIMU YHUCIIAMMU.

BprunciaTe 3Ha4Y€HUs YMCIIOBBIX BBIPAKECHUM, BBINOJHATH NPUKUAKY U OLIEHKY
pe3ysibTarta BBIYHMCICHUM, BBIMOMHATH MPEOOPA30BAHMSI UYMCIIOBBIX BBIPAXKEHUMN
Ha OCHOBE CBOMCTB apuU(PMETUUECKUX JCHUCTBUIA.

COOTHOCUTH TOUKY Ha KOOPAMHATHOW MPSMOU C COOTBETCTBYIOIIUM €i YUCJIOM U
n300paxkaTh YKClia TOYKAMHU Ha KOOPAMHATHON MPSMOM, HAXOIUTh MOJY/Ib YHCIIA.

COOTHOCUTBH TOUKHM B MPSMOYTOJBHOM CHCTEME KOOPAMHAT C KOOPIAUHATAMH 3TOU
TOYKHU.

OKpyrasTh LENble YUCia U AeCATUYHbIE APOOU, HAXOAUTh IPUOIMIKEHUS YUCETT.

YucaoBble 1 OyKBEeHHbIE BbIPAKEHHSI

[TonuMath W ynoTpeOJsATh TEPMUHBI, CBS3aHHBIC C 3aMKHCHI0 CTENIEHW YHCHA,
HAaXOJIUTh KBajgpaT M KyO 4YMCIa, BBIYUCIATH 3HAYCHHUS YHUCJIOBBIX BBIPAKCHUH,
COJIEPIKAIINX CTEIICHH.

[Tonp30BaThCcsi TpU3HAKAMU JEJIMMOCTH, PpACKIAJbIBaTh HATypaJbHbIE YHUCIa
Ha MPOCThIE MHOKUTEIH.

[Tonp30BaThCs MacITabOM, COCTABIIATH MIPOMOPIIMHA W OTHOIIIEHHUS.

Hcmonp3oBath OYKBBI 11T OOO3HAYCHHUS YHCEN IPH 3alIUCH MaTeMaTHYCCKHX
BBIPOKCHUH, COCTAaBJIATh OYKBEHHBIC BBIpAXEHUS W (POPMYIIBI, HAXOIWUTh 3HAYCHUS
OYKBEHHBIX BBIPOKCHUH, OCYIIECTBIISASI HEOOXOAUMBIC TTOJICTAHOBKH M TIPeOOpa30BaHMS.

HaxonuTte HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

PenreHue TeKCTOBBIX 32124

PemaTe MHOTONIATOBBIE TEKCTOBBIE 33/1a4W apHU(PMETHIECKUM CITIOCOOOM.

Pemate 3amaun, CBSI3aHHBIE C OTHOILIEHHEM, MPONOPHUOHATBHOCTHIO BEIUYUH,
MPOLIEHTaMU, pelaTh TPU OCHOBHBIE 3aJja4l Ha APOOU U MPOLICHTHI.

Pemiats 3amauu, copeprkailye 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIUYMHBI: CKOPOCTD,
BpEMs, PACCTOSHHE, II€HA, KOJHMYECTBO, CTOMMOCTb, IMPOU3BOAUTEIBHOCTb, BpEMS,
o0béma paboOThl, HCHOJIB3YS apupMeTHUUECKUE JACHCTBUSA, OLEHKY, MPUKHUIKY,
MOJIb30BAThCS €IMHULIAMHU U3MEPEHHSI COOTBETCTBYIOIIMX BEJIUUUH.

CoctaBiisiTh OYKBEHHbBIE BBIPAKEHUS 110 YCIOBUIO 3aa4H.
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W3BnekaTs HHPOpMAIUIO, IPEICTABICHHYIO B TAOIUIAX, HA TUHEHHOM, CTOI0UYaTOM
WIM  KPYrOBOW  JAuarpamMmax, HMHTEPOPETUPOBATH  IPEACTABICHHBbIE  JAHHBIE,
MCIIOJIb30BaTh JIaHHbBIE IPU PELICHUH 3a/aY.

[Ipencrapnsate uHGOPMAIMIO C TMOMOIIBIO TaOMWL, JHUHEWHOW M cTONOYATOU
JTUarpaMM.

Harasianas reomerpus

[IpuBonuTh mNpUMEpPbl OOBEKTOB OKPYXKAIOIIETO MHUpPA, HUMEUMX (Qopmy
U3YYEHHBIX T€OMETPUUECKUX IIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, TPUMEPHI PABHBIX
U CUMMETPHYHBIX QUTYp.

N300paxkaTh ¢ MOMONIBIO LIUPKYIIS, JIMHEWKH, TPAHCTIOPTHPA HA HEJIMHOBAHHOW U
KJIET4aToOl Oymare M3ydeHHbIE IJIOCKHE TeoMeTphuueckue (QUrypsl U KOH(Urypaiuw,
CUMMETPUYHbIE (DUTYPBI.

[Tonb30BaThCcsi T€OMETPUUECKHMMH TMOHATHSAMU: PABEHCTBO (UTYp, CHUMMETpHS,
UCIIONB30BaTh TEPMUHOJIOTHIO, CBA3AHHYKD C CUMMETPUEH: OCb CHUMMETPUH, LEHTP
CUMMETPHUH.

HaxonuTh BEMYMHBI YII10B U3BMEPEHUEM C ITIOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aJJaHHOM BEJIMYMHBI, I0Jb30BAThC IPU PELICHUM 3a1a4 I'PAJLyCHOM MEpOM YIJIOB,
PacIiO3HaBaTh HA YepTE)KaX OCTPHIN, NPSIMOU, Pa3BEPHYTHIN U TYIIOW YIJIBL.

BeluncnaTe  UIMHY  JIOMaHOW, IIEPUMETP MHOI'OYI'OJIBHMKA, IIOJIb30BaThCS
€IUHULIAMU WU3MEPEHHUs JUIMHBI, BBIPAXKaTh OJHU EAUHULBI U3MEPEHUSA [UIMHBI 4Yepes
Ipyrue.

Haxonuts, HCIONB3ys 4YEpPTEKHBIE HMHCTPYMEHTBI, PACCTOSHHUSA: MEXAY IBYMs
TOYKaMH, OT TOYKH A0 NPSAMOM, JVIMHY IIyTH HA KBaJIPATHOM CETKE.

Bbruncnsats miuomaab GuUryp, coCTaBlI€HHBIX U3 MPSIMOYTOJbHUKOB, UCIOIb30BaTh
pa3OueHne Ha  OPSAMOYIOJbHUKM, Ha  paBHble  (QUIYpbl,  JOCTpavBaHUE
0 TPSIMOYrOJIBHUKA, II0JIb30BAaTbCA OCHOBHBIMHM €IWUHULAMM H3MEPEHMS ILIOLLAJH,
BBIPAJKATh OJJHU €IMHUIIBI U3MEPEHHUS IUIOLAAU Yepe3 APYIue.

Pacno3HaBath Ha MOJENSAX U HU300paXEHUSIX NHUPaMUIY, KOHYC, LHIHHIP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpo, rpaHb, OCHOBAaHUE, pa3BEPTKA.

N300paxkaTh Ha KIIETYATON Oymare MpsIMOYTOJIbHBIN MapaJuIe/IeHIIe]I.

Bbruncnsate 00bEM IPSMOYroJpHOrO Mapajulesienunena, kKy0a, MOIb30BaThCS
OCHOBHBIMU €IMHUILIAMU U3MEpPEHUs 00bEMA,;

Pemrate HecnokKHBIE 3a4auM  HA HAXOXIECHHE T'E€OMETPUYECKHUX BEIMYUH
B IIPAKTUYECKUX CUTYyaLUAX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KVIACC
HaumenoBanue paznena | KonmnuectBo OcHoBHOE OCHOBHBIE BUJIbI I€ATETLHOCTH 00y4alOLUXCs
(TembI) Kypca 4acoB coJepaHue
HatypanbHbie yucna. 43 Hecsatuunas Yurarh, 3anMCcbIBAaTh, CPABHMBATH HATYypAJIbHBIC YUCIIA;

JlelicTBUsI C HATypaJbHBIMU
YUCIaAMHU

CHUCTEMA CUUCIICHUS.
Psn HaTypanbHBIX
YHCEL.
HarypanbHslii psia.
Yuco 0.
Harypanbnsie uncna
Ha KOOPAMHATHOMN
MIPSAMOMU.
CpaBHeHue,
OKpYIJICHUE

HaTypaJabHbIX YUCEIL

Apudmerndeckue
JICUCTBUSI

C HaTypaJbHBIMHU
yruciiamu. CBoMCTBa
HYJISI IPU CJIOKEHUH
1 YMHOXEHUH,
CBOMCTBA €IUHUIIBI
MIPH YMHOXXEHHH.

npeajaratb U 00CyKAaTh CIOCO0bI YIIOPSI0UYMBAHUS YHCE.
N300paxaTh KOOPAMHATHYIO NPAMYIO, OTMEYaTh YKCIIa
TOYKAMHU Ha KOOPJIMHATHOW MPSIMOM, HAXOAMTb KOOPAUHATHI
TOYKH.

HccaenoBarh cBolicTBa HaTypasibHOTO psifa, uucen 0 u 1
IIPU CJIOKEHUU U YMHOXKEHUU.

Hcnonb30BaTh NPABUIIO OKPYTIICHHS HATYPAJIbHBIX YHCEIL.
BoinoaHATH apudpMeTnUecKue AeiCTBUS C HATypaJIbHBIMU
YUCJIaMU, BBIYUCIATH 3HAYEHUS YUCIIOBBIX BBIPAKEHUM

cO cKOoOKaMu 1 0e3 CKOOOK.

3anuchIBaTH IPOU3BECHUE B BUAE CTEIICHU, YUTATH
CTCIICHU, HCTIOIB30BATh TEPMHUHOIOTHI0 (OCHOBaHUE,
MOKAa3aTelb), BBIYMCJAATH 3HAYEHUs CTEIICHEH.

BbINOIHATH NPUKHAKY M OLEHKY 3HAYEHUN YUCIIOBBIX
BBIPAKCHHM, NMPeAJararb U IPUMEHATH NPUEMBI NP OBEPKH
BBIYKCJICHUM.

HUcnosib30BaTh NPU BHIYMCICHUAX IEPEMECTUTEIILHOE U
COYETATEIBbHOE CBOMCTBA CI0KEHUS U YMHOXKECHHS,
pacnpeleNIuTENbHOE CBOMCTBO YMHOXEHUS; (hOPMYJIMPOBATH

19



denepanbhas padbouas nporpamma | Maremartuka. 5-9 knaccel (0a30Bblil ypOBEHB)

[lepemecturensHoe
1 COYCTaTeIIbHOE
CBOMCTBA CJIOKCHUS
U YMHOKEHUSI,
pacnpeieUuTeNIbHOE
CBOMCTBO
YMHOXEHHUSI.
Jlenurenu u
KpaTHBIC YKCIIA,
pa3JIOKEHUE Yucia
Ha MHOXXUTEJIU.
Jlenenue

¢ octatkoM. [IpocTrie
1 COCTaBHBIC YHUCIIA.
[Ipuznaku
JIEIMMOCTH Ha 2, 5,
10, 3, 9.

CreneHsb ¢
HaTypajibHbIM
MOKa3aTeJIeM.
YucnaoBbie
BBIpaKEHUSI;
MOPSAJIOK JICUCTBUM.
PenieHne TeKCTOBBIX
3aJ1a4 Ha BCE
apupMeTHUIeCcKue

U PUMEHATH MPaBUJIa NPeoOpa30BaHUs YUCIOBBIX
BBIPAKEHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX ICUCTBUIA.
HccsenoBarp 4nCIIOBbIE 3aKOHOMEPHOCTH, BBIABUIATh H
000CHOBBIBATH TUIIOTE3bI, GOpMyIHPOBATH 00001ICHUS U
BBIBO/bI 10 PE3YJIbTATaM IPOBEAEHHOIO UCCIIEIOBAHMS.

@ opMyJIMPOBATH ONpPEAeJIeHUs JEIUTENS U KPATHOTO,
HA3bIBATH JCINUTEIIN U KPAaTHBIE YKCIIA; PACIIO3HABATH
IIPOCTHIE U COCTABHBIE YUCIA; (OPMYJTHPOBATH H
NPUMEHSITh NPU3HAKHU JIETUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKEHUS YHCIIA HA IPOCTHIE
MHOXHUTEIN; HAXOAUTb OCTATKU OT JAEJICHUS U HETIOJHOE
4acTHOE.

PacnosHaBaTh UCTUHHBIEC U JIOXKHBIE BBICKA3bIBAHUS

0 HaTypaJbHBIX YHCIAX, IPUBOIUTH NPUMeEPbI U
KOHTPIIPUMEPBI, CTPOUTH BBICKA3BIBAHUA U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPaJIbHBIX YUCEI.
KoHcTpyupoBars MaTeMaTH4ecKue NpeaIoKeHus

C IIOMOILIBIO CBA30K «U», KUIU», €ECIH. .., TO...».

Pematp TekcTOBBIE 3a/1a4U apU(PMETHIECKUM CIIOCOOOM,
HCIO0JB30BaTh 3aBUCHMOCTH MEXy BEIMYMHAMHU (CKOPOCTB,
BpEMsi, PACCTOSTHIE; [IeHa, KOJIMIECTBO, CTOMMOCTD U JIp.):
aHAJIM3MPOBATH U OCMBICIUBATH TEKCT 3a7a4H,
nepe¢gopMyJIMpOBaTh YCIOBUE, H3BJEKATh HEOOXOIUMbIE
JAHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAY BEIIMYNHAMM,
CTPOMTD JIOTHYECKYIO LIETIOYKY PACCYXKACHUN.
MoneaupoBaTh X0/ PEIICHUS 3a1a41 C IIOMOLIBIO PUCYHKA,
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JICUCTBUS,
Ha JIBMOKCHUE U
MOKYIIKU

CXEMBI, TAOJIHIIEI.

IpuBoauTh, pazéuparTs, ONEHNBATH PA3JIMYHBIC PEIICHMUS,
3alKiCH PEIICHUI TEKCTOBBIX 3aau.

Kpurnyeckn oueHUBATH NOJYYEHHBIN pe3ynbTar,
OCYIIECTBJISTH CAMOKOHTPOJIb, TPOBEPsIsS OTBET Ha
COOTBETCTBUE YCIIOBUIO, HAXOAUTb OLIUOKH.

PemaTs 3a1auu ¢ moMouisio nepedopa Bcex BOZMOXKHBIX
BapHAHTOB.

3HAKOMMTBCS C UCTOPHEN pa3BUTHS apu(DMETHKU

Harmsignas reomeTtpus.
JIMHUM Ha MJIOCKOCTHU

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenue 1uinHeI
OTpeE3Ka,
METPUYECKUE

€ UHULIBI
U3MEPEHUS JUIUHBI.

OKpyKHOCTb U KPYT.

[IpakTnueckas
pabota
«ITocTpoenue y3opa
U3 OKPYKHOCTEN».
VYron. [pamon,
OCTpBIU, TYIIOU H
Pa3BEPHYTHIN YIJIBL.
M3mepenue yrios.

Pacno3HaBaTrh Ha yepTekax, pUCyHKaX, ONMUCHIBAT,
WCTIOJIB3Ysl TEPMHUHOJIOTHIO, U H300PakaTh C MTOMOIIBIO
YepTEKHBIX THCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, JIy4,
yroJi, JIOMaHyt, OKPYKHOCTb.

Pacno3HaBaTrh, NpUBOAMTH NPUMEPHI 00BHEKTOB PEATTLHOTO
MHpa, UMEIONTUX (GOpMY U3yUEHHBIX (QUTYD, OLIEHUBATDH HX
JIMHEWHBIC Pa3MEPBHI.

Hcnonb30BaTh JIMHEHWKY YU TPAHCIIOPTUP KaK UHCTPYMEHTHI
JUISL TIOCTPOCHUS U UBMEPEHNUS: M3MEPATH JUIMHY OTPE3Ka,
BEJIMYMHY YIJa; CTPOUTH OTPE30K 3aJaHHOM JJIMHBI, YIOJ,
3aIaHHOW BEJIMYMHBI, OTKJIAABIBATH IUPKYJIEM PaBHbIE
OTPE3KH, CTPOUTH OKPYKHOCTh 3aJJaHHOT0 paguyca.
N3006paxkaTh KOHDUTYpaIK TeOMETPUIECKUX (HHUTYD

13 OTPE3KOB, OKPYKHOCTEM, UX YACTEH HAa HEJIMHOBAHHOM U
KJIeT4aTo Oymare; mpeajiaratb, ONUCbIBATH U 00CYXKIATH
CI0CO00BI, AT OPUTMBbI IOCTPOCHUS.

Pacno3zHaBarh 1 M300pakaTh HAa HEJIMHOBAHHOU U
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[IpakTueckas
paboTta
«ITocTpoenue
YIII0B»

KJIETYaTOi Oymare mpsiMOM, OCTpbIi, TYNOM, pa3BEPHYTHIM
YIJIbl; CPABHUBATH YIJIBL.

BBIYHMCIATH UIMHBI OTPE3KOB, TOMaHBIX.

IlonuMaTh M MCNOJIB30BATH NPU PELICHUU 32124
3aBHCHM OCTH MEXy €IMHULIAMU METPUYECKOU CUCTEMBI
Mep; 3HAKOMHUTBCH C HEMETPUUECKUMU CUCTEMAaMU MeEp;
BbIPAKaTh JUIMHY B PA3JIMYHBIX €IMHULIAX U3MEPEHUS.
HccaenoBars Gurypsl u KoHGUTypaluy, UCTIONb3YS

(G POBBIE PECYPCHI

OOBIKHOBEHHBIE TPOOHU

48

Hpo6s. [IpaBunbHbIe
Y HETIPABHJIbHBIC
npobu. OCHOBHOE
CBOMCTBO Jpo0OH.
CpaBHeHue apoOer.
CroxeHue u
BBIYUTAHHE
OOBIKHOBEHHBIX
npobeit. CMenanHas
npo0b. YMHOXKEHUE
U JIeJICHUE
OOBIKHOBEHHBIX
npo0eii; B3anMHO-
oOpaTHbIe JpOo0H.
Pemenue TeKCTOBBIX
3a/1a4, COACPIKAIINX
npoou. OCHOBHBIE

MoaeaupoBathb B rpaduuecKkoi, mpeaMeTHOU Gopme,

C MOMOIIIbIO KOMITbIOTEPA MOHITUSA U CBOWCTBA, CBSI3aHHBIC

¢ OOBIKHOBEHHOM JIPOOBIO.

YuTaTh U 3aMIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
npeajiaratb, 000CHOBBIBATH M 00CYK/IATh CIIOCO0bI
YIOPSTIOYUBaHUS APOOEH.

HN300paxkaTh OOBIKHOBEHHBIC APOOH TOUKAMU

Ha KOOPAMHATHOW MPSIMOM; UCIOJIb30BATh KOOPAWHATHYIO
PSAMYIO JUISl CPAaBHEHHSI IPOOCH.

@ opMyJINPOBATH, 3ANMCHIBATH € MOMONIbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JPOOH; MCMOIb30BATH OCHOBHOE
CBOMCTBO JIPOOH ISl COKpAIIEHUs ApoOeil u MpUBEICHU I
JIpoOU K HOBOMY 3HAMEHATEITIO.

IIpeacTaBasTh CMEMIAHHYIO IPOOb B BUJI€ HEMPABUILHOU U
BBIACIISTH LEIYI0 YaCTh YKMCIIa U3 HEMPaBUIbHON JPOOH.
BoinosiHATh apupMeTnUecKue 1eicTBust

C OOBIKHOBEHHBIMU JpOOSIMU; MIPUMEHSTH CBOIiCTBA
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3a/1auu Ha IpoOH.
[Ipumenenue OykB
JUISL 3aIIUCH
MaTeMaTUYECKUX
BBIPaXCHUU U
MPEIOKEHUN

apu(pMeTUUECKUX NCUCTBUI JJIs1 palliOHAIN3 AT
BBIYKCIICHUM.

BbINOIHATH, NPUKUAKY M OLEHKY PE3YJIbTaTa BEIYUCIICHUI;
npeiaratb U NPUMEHATh NPUEMBI NP OBEPKH BBIUNCICHUM.
I[IpoBoauTh UcCIETOBAHUA CBOICTB IpoOEH, onupasch

Ha YUCJIOBBIE AKCTIEPUMEHTHI (B TOM YHCJIE€ C TTOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS

0 Ipo0sIX, MPUBOAUTH MPUMEPBI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHUS BHICKA3bIBAHUM.

PemaTth TEKCTOBBIC 3a7]a4H, COJIEpKAITUE APOOHBIE TaHHBIC, U
3aJ]a4M HAa HAXO0XKJECHHUE YaCTH LIEJIOr0 U LEJIOTO I10 €ro YacTy;
BBISIBJISITH UX CXOACTBA M Pa3jInyusl.

MoaeaupoBaTh X0 pelICHUs 3a1a4l C [IOMOILBIO PUCYHKA,
CXEMBbI, TaOJIUIIBI.

IIpuBoauTh, pa3dupatb, ONEHUBATH PA3JIMYHbBIC PEILICHUS,
3aIIMCH PEIIEHUN TEKCTOBBIX 3a/a4.

Kputnvecku oueHUBATh MOJIYYCHHBIA PE3YJIbTAT,
OCYILIECTBIATh CAMOKOHTPOJIb, ITIPOBEPSST OTBET

Ha COOTBETCTBUE YCJIOBHUIO, HAXOAUTH OLINOKH.
3HAKOMMTBCS ¢ UCTOPHEH pa3BUTHS apu(DMETHKU

Harnsignas reometpusi.
MHOroyroiasHuKH

10

MHOroyrojapHHUKH.
YeThIpEXYrONbHUK,
MPSIMOYI'OJIBHUK,
KBaJpar.
[IpakTnueckas

OnucpiBaTh, HCNOJB3Y TEPMUHOJIOTHIO, H300PAKATH

C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJEIUPOBATh U3 OyMaru MHOTOYTOJIbHUKHU.

IIpuBoauTHL NpUMeEPBI OOBEKTOB PEATTLHOTO MUPA, UMEIOIINX
dbopMy MHOTOYTOJIbHUKA, IPSIMOYrOJIbHUKA, KBaJIpaTa,
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pabora
«ITocTpoenue
MPSIMOYTOJIbHUKA

C 33JIaHHBIMU
CTOpOHAMH

Ha HEJIMHOBAaHHOMN
Oymare».
TpeyronbHUK.
IImomane u
MIEpUMETP
MPsSIMOYTOJIbHUKA U
MHOT'OYT' OJIbHUKOB,
COCTaBJICHHBIX U3
IIPSIMOYT OJIBHUKOB,
€ IUHULIBI
VU3MEPEHHUS
IJIOIIAIH.
[Tepumetp
MHOTOYTOJIbHUKA

TPEYrOJbHUKA, OLEHUBATH UX JIMHEMHBIE PA3MEPBHI.
BbIYUCAATH: IEPUMETP TPE YT OJIbHUKA, IPSIMOYIOJIbHUKA,
MHOTOYT'OJIbHUKA; IUIOIIAAb MPSIMOYTIOJIbHUKA, KBapaTa.
HN300paxaTh OCTPOYrOJIbHBIE, IPIMOYTOJIbHBIE U
TYIIOYT'OJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEJIMHOBAHHOM U KJIETYAaTOM Oymare KBajapar u
MPAMOYTOJIbHUK C 33IaHHBIMU JJIMHAMU CTOPOH.
HccaenoBars CBOMCTBA NPSIMOYIOJIbHUKA, KBAJIpaTa IMyTEM
AKCTIEPUMEHTA, HAOIIOICHUSI, U3MEPEHUS, MOJICIIMPOBAHUS;
CpaBHMBATh CBOKMCTBA KBAJApaTa U MPSAMOYTOJbHUKA.
KoncTpyupoBarb MaTeMaTuyecKue npeasioKeHUus

C TIOMOIIIBIO CBSI30K «HEKOTOPBIN», «1r000i». PacnoznaBath
VMCTUHHBIE U JIOKHBIC BBICKA3bIBAHUS O MHOT'OYTOJIbHUKAX,
NMPUBOAUTH IPUMeEPbI U KOHTPIIPUMEPBHI.

HccaenoBars 3aBUCUM OCTh TUIONIAIN KBAApPaTa OT JJIAHBI
€ro CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAJAPATHOM CETKHU ISl IOCTPOCHUS
buryp; pa3douBaTh IPIMOYTOJLHUK Ha KBAJIPATH,
TPEYrOJIbHUKH, COCTABJIATH QUTYPHI U3 KBAJIPATOB U
MPSIMOYT'OJIbHUKOB M HAXOJIUTh UX ILJIONIAAb, pa30MBATh
burypsl Ha TPSAMOYTOJILHUKHU U KBAJIpaThl K HAXOIUTh UX
IO Adb.

BoipaxxaTh BeIMUYHHY TUIOMIAIA B PA3JIUYHBIX €IUHHAIIAX
M3MEPEHUSI METPUYECKOM CUCTEMBI MEP, IOHUMATH U
HUCIOJIB30BATH 3aBUCUMOCTH MEXY METPUIECKUMHU
EIMHULIAMA U3MEPEHHUS TIOIIAIN.
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3HAKOMHUTBLCH C IPUMeEPaMHU IPUMEHEHU s TUIOIIAAN U
nepuMeTpa B MpakTUUECKUX cuTyanusax. Pemars 3apaun

U3 peajgbHOM )XKU3HU, MpeiaraTth U 00Cy:K/AaTh pa3iudHble
CIoco0bI penIeHUs 3a1a4

JlecsTuunble 1poou

38

JlecaTHuHas 3aIUCh
npo0eit. CpaBHEeHUE
JIECATUYHBIX
JPOOEH.

JlenicTBus

C IECATUYHBIMHU
TPOOSIMHU.
OxpyrieHue
JIECATUYHBIX
TPOOEH.

Penienune TekcTOBBIX
3a/1a4, COACPKAIINX
npobu. OCHOBHBIE
3a71a4M Ha Apoou

IIpeacTaBasTh AeCATUYHYIO IpOOH B BUJI€ OOBIKHOBEHHOM,
YUTATH U 3aMUCHIBATH, CPABHUBATH JICCATUYHBIC IPOOH,
NpeIaraTb, 000CHOBBIBATH M 00CYKIATH CIOCOOBI
YIIOPSIOYUBAHUS ACCATUUHBIX JIPOOEH.

HN3o0paxkaTh aecATUYHBIE APOOU TOUKAMU Ha KOOPJIUHATHOU
IIPSIMOM.

BhISIBASITH CXOCTBA U Pa3IMYMs TPABIIT apUPMETHUESCKUX
NEWCTBUM C HATYpaJIbHBIMU YUCIAMHU U I€CITUYHBIMU
TpoOsSIMU, OOBACHATH UX.

BoInoiHATH apupmMeTudeckue NeUCTBUS C JEeCATUYHBIMU
IpOo0sSMU; BBINOIHATH NPUKHIKY M OLIEHKY pe3ybTaTa
BBIYKCJICHUM.

IIpumeHsITH cBOHCTBA apu(METHICCKUX JAEHCTBUM

JUISL PallMOHAIA3ALUN BBIUYHCICHUN.

[IpuMeHSTH NPABUJI0 OKPYIJIEHUS JCCATUIHBIX APOOCH.
IIpoBoaAMTH HCCIETOBAHUA CBOMCTB JICCATUIHBIX TPOOCH,
OMUPASICh HAa YUCIIOBbIE SKCIIEPUMEHTHI (B TOM YHUCIIE

C TIOMOIIIbI0 KOMITBIOTEPA), BBIABUTATH TMIIOTE3bI U
NPUBOAUTH UX OOOCHOBAHUS.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKa3bIBAHUS

0 Ipo0siX, MPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS Y OTPUIIAHUS BbICKA3bIBAaHUM.
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PemaTh TeKCTOBBIE 3a/1a4M, COAEpKAIIUE TPOOHbIE TaHHbIE, U
Ha HaXOKJECHHUE YaCTH LIEJIOrO U LIEJIOrO IO €ro 4acTH;
BBISIBJISITH MX CXOACTBA M Pa3JM4H.

MopenupoBaTh X0/ PELICHUS 3a1a4U C IIOMOLIBIO PUCYHKA,
cxeMbl, Tabmuuel. [IlpuBoIuTH, pa3ouparhb, OlleHUBATH
pa3iIMyYHbIe PEIIeHMs], 3aITUCH PEUICHUN TEKCTOBBIX 3a/1a4.
OnepupoBaTthb 1poOHBIMU YUCIIAMH B pEaTbHBIX )KM3HEHHBIX
CUTYaLUAX.

Kpurnyecku oneHMBaTh MOJYYCHHBIA PE3YNbTaT,
OCYILIECTBIISITh CAMOKOHTPOJIb, POBEPSISI OTBET

HAa COOTBETCTBUE YCIIOBUIO, HAXOJIUTh OIITUOKH.
3HAKOMHUTBCS ¢ HCTOPHMeN pa3BUTHUS apu(PMETUKU

Harnsaaas reomerpus.
Tena u purypsr
B TIPOCTPAHCTBE

MHoOrorpaHHUKH.
N3o6paxenue
MHOTOTPaHHUKOB.
Monenn
IPOCTPAHCTBEHHBIX
Te.
[IpssMOyronpHbIN
napajuieNenume],
ky0. Pa3BépTku Kyba
U TIapajuieNenumnesa.
[IpakTueckas
paborta «Pa3BépTka

KyoOa.
O0BéMm KyOa,

Pacno3HaBaTh Ha YepTexax, PpUCYHKAX, B OKPYKAKOIEM
MHpe TPSIMOYTOJIBHBIN NapajuieNenues, Kyo,
MHOTOTPaHHUKH, ONUCHIBATH, HCIOJb3ysl TEPMHUHOJIOT IO,
OLIEHUBATD JIMHEUHBIE Pa3MEpBhI.

IIpuBoauTh NpuMepbI 00BHEKTOB PEATTLHOTO MUPA, UMEIOIIUX
dbopMy MHOTOTpaHHUKA, IPSAMOYTOJIBHOT'O MMapauieJienunesaa,
Kyoa.

H3006paxkaTh Ky0 Ha KIeT4aTol Oymare.

HccaenoBars cBoiicTBa Kyda, IpsIMOYrOJIbHOTO
napajuiesienuIie/1a, MHOTOrPaHHUKOB, UCTIOIb3YSI MOJEIH.
Pacno3naBaTrh M H300pakarh pa3BEPTKU Ky0Oa U
napauienenumena. MoneaupoBaTh Ky0 U napajijieiaenume
u3 Oymaru u mpoyrnx MaTepuasioB, 00bSICHATH CIOCO0
MOJEIUPOBAHUS.
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IPSIMOYT OJIbHOTO
napajuieienumnesa

HaxoauTs n3MepeHusi, BBIMUCAATH TUIONIAAb TOBEPXHOCTH;
00BEM Ky0a, MPSIMOYrOJIbHOTO Mapaieienunesa,
HCCiIe0BATh 3aBUCHM OCTh 00bEMa KyOa OT JJIMHBI €T0
pedpa, BLIIBUIaTh H 000CHOBBIBATH I'MIIOTE3Y.
Ha6so1aTh ¥ NPOBOAUTH AHAJIOTMH MEX/y TOHATHUSIMU
oA ¥ 00bEMa, mepuMeTpa M MIIO0IMIA 1 TOBEPXHOCTH.
Pacno3HaBaTh UCTHHHBIE U JIO)KHBIC BBICKa3bIBAHUS

0 MHOTOTPaHHHKaX, MPUBOAUTH MPUMeEPbI 1 KOHTPIIPUMEDHI,
CTPOMTH BBICKA3bIBAHMS U OTPHIIAHUS BBHICKA3bIBAHUM.
PemaTp 3aga4m 3 peaqbHON KU3HU

[ToBTOpeHue u 00061IeHNE

10

[ToBTOpEHUE
OCHOBHBIX ITOHSITHH
U METOJOB Kypca

5 kinacca,
000011IeHNE 3HAHUI

BbruncassTh 3Ha4CHUS BBIPAKEHUM, COIEPKAIINX
HaTypaJIbHbIE YMCJIa, OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH,
BBITIOJHATH MTPeo0pa30BaHus YUCEL.

Bri0upaTh cioco0d cpaBHEHUS YMCENl, BEIYUCICHU,
NPUMEHSATH CBOICTBA apuPMEeTUUSCKUX TEHUCTBUI

JUISL PallMOHAIA3ALUN BBIUYHCICHUN.

OcCylecTBJIAATh CAMOKOHTP 0JIb BBITIOJIHAEMBIX JECUCTBUN U
CaMOIIPOBEPKY Pe3yJIbTaTa BEIYUCICHUM.

PemiaTe 3a1a4M U3 peaibHOMN KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHUSA UL PELICHHS 33/1a4 U3 IPYTruX
y4eOHBIX TIPEIMETOB.

Pemathb 3a1a4u pa3HbIMH CI0CO0aMH, CPABHUBATD -
Croco0bl penieHus 3aJa4, BLIOMPATh PAlMOHAJIbHBIH
CI1ocoo

OBILIEE KOJIMYECTBO
YACOB 110 IIPOI'PAMME

170
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6 KIIACC
HaumenoBanue paznena | KonmuecTBo OcHOBHOE OCHOBHBIE BUJIbI I€ATETLHOCTH 00y4alOIUXCs
(TeMbI) Kypca JacoB COJIepIKaHUe

HatypanbHbie uncna 30 Apudmernyeckue BbInoHATH apudMeTHYecKHe JeHCTBUA C MHOTO3HAYHBIMU
NENUCTBUS HaTypaJbHBIMU YMCJIAMU, HAXOAUTH 3HAYEHUSI YHCIOBBIX
C MHOTO3HAYHBIMU BBIpAXXEHUHN CO CKOOKaMH U 06€3 CKOOOK; BHIYUCIATH
HaTypaJbHBIMU 3HAYeHHUsl BBIPAXKEHUHN, COIepKAIUX CTETIEHH.
yyciaMu. YucioBsle | BbINOIHATH NPUKHAKY M OLEHKY 3HAYCHUN YUCIIOBBIX
BBIpAXEHUS, BBIPQXKEHUH, MPUMEHSITh NPUEMBI MPOBEPKH PE3yJIbTATA.
HOPSZIOK AEHCTBUH, Hcnonb30BaTh NPU BBIYMCIEHUSIX IEPEMECTUTEIILHOE U
UCTIOJIb30BaHNE COYETaTEIbHOE CBOWCTBA CIOXKEHUSI U YMHOKEHHUS,

CKOOOK. OKpyrIIeHHE
HaTypaJIbHBIX YHCEIL.
JlenuTenu u KpaTHBIE
YHCia; HanOOIbIINH
OO ETUTEND U
HanMEHbIIIee 001Iee
KpaTHoeE.

JlemuMocTh CyMMBI U
IIPOU3BE/ICHHUS.
Henenue

C OCTaTKOM.
Penienne TekcTOBBIX
3a1a4

pacrpeaeauTeIbHOE CBOMCTBO YMHOKEHUSI OTHOCUTEIBHO
CJIOKEHUS, CBOMCTBA apU(METHICCKUX JEHCTBUM.
HccsienoBarp 4HCIIOBBIE 3aKOHOMEPHOCTH, MTPOBOIUTH
YHUCJIOBBIE SKCIIEPUMEHTHI, BBIABUTaTh U 000CHOBBIBATH
THIOTE3bl.

@ opMyJIHPOBATH ONpeAeJIeHUs IETUTENS U KPaTHOTO,
HAUOOJBIIETO OOIIETO ACIUTENS K HAUMEHBIIIETO OOIIETO
KPaTHOTO, MMPOCTOTIO U COCTABHOI'O YUCEII; UCIIOJIB30BAaTh 3TH
MOHSTHUSA MPU PELICHUU 3a/au.

I[IpuMeHSITH AJITOPUTMBbI BEIYUCIICHHS HAUOOJBIIETO O0IIETO
JEJUTENSI 1 HAMMEHBIIIEro 0011Ier0 KPaTHOTO JBYX UKCel,
aJITOPUTM PA3T0KEHUS YUCIIa HA TPOCTHIE MHOKHUTEIH.
HccaenoBars ycioBus 1eTUMOCTH Ha 4 1 6.

HccaenoBarsp, 00cyxaarb, GopMyJaupoBaTh U
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000CHOBBIBATH BBIBO/I O YETHOCTH CYMMBbI, TPOU3BEACHUS:
JBYX YETHBIX YUCEII, ABYX HEUETHBIX YUCIIE, YETHOTO U
HEUYETHOI'O YHCEI.

HccnenoBars CBOMCTBA IEIIMMOCTH CYMMBI U IIPOU3BEICHUS
YUCEII.

IIpuBOAUTH NPUMeEPBI YKCEIN C 33JAHHBIMU CBOMCTBAMU,
Pacno3HaBaTh BepPHbIe U HEBEPHbIE YTBEPXKICHUS

O CBOMCTBaXx 4MCEN, OMPOBEPraTh HEBEPHBIE YTBEPKICHUS
C MOMOILbIO KOHTPHPUMEPOB.

KoHcTpyupoBarbs MaTeMaTH4ecKHe MpeI0KeHUs

C TIOMOIIIBIO CBS30K «H», KUIU», «ECHH..., TO...».

PemiaThb TeKCTOBbBIC 3a/]aul, BKJIIOUAIOIINME TOHATHS
JETMMOCTH, apu(METHIECKUM CIIOCOOOM, MCIIOJIb30BaTh
nepedop BceX BOBMOXKHBIX BApHAHTOB.

MoneaupoBaTh X0/ PEIUIEHUS 3aJ]a4U C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBI.

IIpuBoauTH, pa30oupaTh, OLEHNBATH PA3JTUYHBIC PEIICHUS,
3aIKMCH PEUICHUM TEKCTOBBIX 3a]1a4.

Kpurnuyecku oueHMBATH MO YYCHHBIN PE3YIbTAT, HAXOAUTH
OIMOKH, OCYIIECTBIISATh CAMOKOHTPOJIb, TIPOBEPSSI OTBET

HA COOTBETCTBUE YCJIOBUIO

Harnsignast reometpus.
[Ipsimbie Ha TOCKOCTH

[leprieHAuKYyIIApHBIE
IPsIMBIE.
[lapannenbHbie
MIpSIMBIE.
Paccrostnue mexnay

Pacno3HaBarh Ha yepTexax, pUCyHKaX ClIydyand B3aUMHOIO
PAaCIIONIOKEHUS ABYX MPSIMBIX.

N300paxaTh ¢ NOMOLIBI0 YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAaHHOM U KJIETYAaTOM Oymare JABe NepeceKaronumecs
MPsIMBIE, ABE MAPAIUICIbHBIE PSAMBIE, CTPOUTH MPSAMYIO,
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IBYMsI TOUKaMH,
OT TOYKH JI0 NPAMOH,
JUIMHA Mapuipyra

Ha KBAJIpDaTHOU CETKE

NEPHEHIUKYIAPHYIO JaHHOM.

IIpuBoaMTH NPUMeEPBI NMAPATUIETIBHOCTH U
NEPHEHIUKYISAPHOCTH MPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX NEPIEHANKYISAPHBIE U
napajuiesibHble CTOpOoHbI. M300pasaTh MHOTOYTOJIbHUKH

C MapaJuIeIbHbIMU, NIEPIEHANKYISPHBIMUA CTOPOHAMH.
Haxomuthb paccTosiHue MEXy IByMsI TOUKaMH, OT TOUYKHU
110 TIPSIMOM, JUIMHY TIYTH Ha KBaJAPAaTHOW CETKE, B TOM YHCIIE
UCTIONB3Ys M POBBIE pecypChl

Hpobu

32

OOBIKHOBEHHAS
Jpo0b, OCHOBHOE
CBOMCTBO JIpo0H,
COKpaleHue Apooei.
CpaBHeHue u
YIIOPSII0YMBAHNE
TPOOEH.
JlecsaTuuHbie 1poOH
U METpUYECKas
cucTeMa Mep.
Apudmerndeckue
JICUCTBUS

¢ OOBIKHOBEHHBIMH
U JECATUYHBIMU
TPOOSIMHU.
OTHOIIICHHE.
JleneHue B JaHHOM

CpaBHUBATH U YHOPSIA0YUBATH IpOOH, BLIOMPATH CIOCOD
CpaBHEHUS IPOOEH.

IIpeacTaBasiTh AecATUYHBIE APOOU B BUE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIC B BUJIE JECATUYHBIX, HCIMOJb30BATH
IKBHBAJIEHTHbIE MPeACTABJIEHUsI TPOOHBIX YHUCET TIPH UX
CpPaBHEHUH, NMPU BbIYUCICHUAX. MCMOIB30BATH JICCATUYHBIC
JIpoOu Mpu NMpeodpa30BaHUU BEIMUYUH B METPUICCKOM
CHUCTEME MeED.

BoinosHaTh apupMeTnyecKue 1eicTBus

C OOBIKHOBEHHBIMU U JICCITHYHBIMU JAPOOSIMHU.

BbI4uCasITh 3HAYECHUS BBIPAXKCHUHN, COACPKALINX
OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH, BHITIOTHITh
npeodpazoBaHus ApoOeii, BLIOUPATh COCO0, MPUMEHSThH
CBOIicTBA apu(PMETHISCKUX JICHUCTBUH ISl parioHaIN3aIN
BBIYHCJICHUM.

CocTaBasITh OTHOIIEHUS U MPONOPIIMU, HAXOAUTH
OTHOLICHUE BEJIMYMH, JICJIUTh BEJIMUUHY B ITAHHOM
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OTHOILICHUMU.
MacmTa0,
IPONOPLIHUS.
[TonsaTue nponeHxra.
Breruuciienue
MPOIIEHTA

OT BEJIMYUHBI U
BEJIMUMHBI 1O €€
MPOLICHTY.

Pemienne TekCTOBBIX
3a7a4, CoJIeprKaIlnX
pOoOU U TIPOIEHTHI.
[IpakTrueckas
pabota «OTHOIICHUE
JUTUHBI OKPYKHOCTH
K €€ JuamMeTpy»

OTHOIIICHUH.
HaxoauTthb 3kcniepuMeHTAJILHBIM MYTEM OTHOIIECHUE JITTUHBI
OKPYKHOCTH K €€ I1uaMeTpy.

HNutepnperupoBaTh MacmTad Kak OTHOIIEHUE BEJIMYWH,
HAXOAMTHb MacIITab MjiaHa, KapThl U BBIUUCIIATH PACCTOSHUSA,
UCIIOJIB3YS MaclITao.

OO0BbSICHATH, UTO TAKOE MPOIICHT, YIOTPEOISITH 000POTHI peUH
CO CJIOBOM «TIPOIICHT». BbIpaskaTh MPOIECHTHI B APOOSX U
JIpoOU B MPOIEHTAX, OTHOIIICHHE IBYX BEJIMUMH B IIPOIICHTAX.
BbI4HCAATH MPOLICHT OT YUCJIA M YKCJIO TIO €ro MPOIICHTY.
OxpyrasTh 1poOU U MPOILIEHTHI, HAXOAUTh MPUOTMKEHUS
YHCEJl.

PemaTthb 3a1a4u Ha YacTH, IPOLIEHTHI, IPONOPLUH,

Ha HaxoXJeHHUE ApoOu (MPOICHTa) OT BETUYNHBI U BETUYHNHBI
o e€ apobu (mporeHTy), Apobu (MporeHTa), KOTOPHI
COCTAaBJISIET OJIHA BeJIMYMHA OT JIpyrou. IlpuBoauTs,
pa3oupaTh, OLEHUBATH PA3JIMYHbIC PEUICHNUS, 3alIUCH
pEIICHU TEKCTOBBIX 3a]1a4.

N3BaexkaTs uHGOpMaINIUIO U3 TAOIUI] U TUATPAMM,
MHTEPIPETUPOBATH TAOJIMYHbBIC TaHHbIE,

OTIpeIeNATh HanOOIbIlIee U HAUMEHbIIIEE

U3 MPECTABICHHBIX JaHHBIX

Harnsignast reometpus.
Cummetpus

OceBast cuMMeTpus.
LlenTpanbHas
CUMMETPHS.

Pacno3HaBaTh Ha yepTexkax U U300 PAKECHUAX, H300PAKATH
OT PYKH, CTPOMUTH C MIOMOUIBI0 HHCTPYMEHTOB (PUTYPY
(oTpe3ok, JToMaHyI0, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
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IToctpoenue
CUMMETPHUYHBIX
duryp.
[IpakTueckas
pabora «OceBas
CUMMETPHSI».
Cummerpust

B IIPOCTPAHCTBE

OKPY>XHOCTb), CHAMMETPUYHYIO TaHHOH OTHOCHUTEIBHO
IIPSIMOM, TOYKH.

HaxoauTh npuMepbl CAMMETPUH B OKPYXKAIOIIEM MUDE.
MoneaupoBartp U3 Oymaru e GUrypbl, CAMMETPUYHbBIE
OTHOCHUTEJIBHO NPSIMOi; KOHCTPYHUPOBATH T€OMETPUYECKHE
KOH(UTypaluu, UCIIOJIb3Ysl CBOMCTBO CUMMETPHUH, B TOM
YKCJie C TOMOIIBI0 HU(PPOBBIX PECYPCOB.

HccaenoBarh cBOWCTBA H3YUECHHBIX (DUTYpP, CBA3AHHBIE

C CUMMETpHEH, UCTIONB3YS SKCIIEPUMEHT, HAOII0ACHHE,
MO/JIEJIMPOBAHHUE.

OO00CHOBBIBATH, ONMPOBEPTaTh C TOMOIIHI0O KOHTPIIPUMEPOB
YTBEP)KIEHUS O CUMMETpPUU (HUTYp

Bripaxkenust ¢ OykBamu

[Ipumenenue OykB
JUISL 3alUCH
MaTeMaTHYECKUX
BBIPAKCHUN U
MPEIOKECHUU.
bykBeHHbIE
BBIPAKECHUS U
YHUCJIOBbIE
MO/ICTAHOBKH.
bykBeHHBIE
paBEHCTBA,
HAXO0XKJECHUE
HEHU3BECTHOTO

Hcnonb3oBaTh OYKBbI 111 0003HAYECHHSI YHCEIT, TTPU 3aMTUCH
MaTEMaTUYECKUX YTBEPXKIICHUM, COCTaBISITh O yKBEHHbBIE
BBIPKEHUS 10 YCIIOBHIO 3a/1a4H.

HccsienoBaTh HECIIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
UCIIONIb30BaTh OYKBBI JUIsl MX 3aIHCH.

BbI4uCaATH YHCIIOBOE 3HAYEHUE OYKBEHHOTO BBIPAKEHUS
IIPU 33/IaHHBIX 3HAUYCHUSX OYKB.

3anuchiBaTh GOPMYJIBI: IEPUMETPA U TUIOIIAIH
NPSAMOYTOJIbHUKA, KBaAPaTa; IJIMHBI OKPYKHOCTH, ILIOMIAIN
KpPYTa; BBINOJHATH BHIYMCJIEHHUS 110 3TUM (PopMyliaMm.
CocTaBasiTs GOpMYJibl, BbIpaKaIOIIUE 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMSI, PACCTOSIHUE; LIEHA,
KOJIMYECTBO, CTOMMOCTb; TPOU3BOUTEILHOCTD, BpeMsl, 00BEM

32



denepanbhas padbouas nporpamma | Maremartuka. 5-9 knaccel (0a30Bblil ypOBEHB)

KOMITOHEHTA. paOoThI; BHIOJIHATH BEIUUCIEHUS IO 3TUM (pOopMyJiaMm.
DopMyJIbL HaxoauTh HEM3BECTHBI KOMIIOHEHT apU(PMETUUECKOT O
NEeUCTBUSA
Harnsnnas reometpust. 14 YeThIpEXYrONbHUK, N300pakaTh Ha HETMHOBAHHOM U KJeTYaTOM Oymare
Ourypsl Ha MIOCKOCTH IpUMEpPHI C UCIOJIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
YETHIPEXYTOJIBHUKOB. | YETBIPEXYTOJIBHUKHU C 3a/IaHHBIMU CBOMCTBAMU:
[IpsiMOYTOJIbHUK, C HapaJuleNIbHbIMU, IEPIEHIUKYISI PHBIMU, PABHBIMU

KBaJpaT: CBOWCTBA
CTOpOH, YIJIOB,
JIHaroOHaJeH.
N3mepenue yriios.
Bunnl
TPEYrOJIbHUKOB.
[lepumetp
MHOT'OYTOJIbHHKA.
[Tnomanb Gurypsi.
DopMmyIIbI
IIEpUMETPA U
IJIOMIAAN
IPSIMOYIOJIbHUKA.
[TpubnmxErnoe
V3MEPEHNE TUIOLIAIH
¢buryp.
[IpakTnueckas

CTOpOHAMH, MPSIMBIMU yIJIaMU U JIp., PaBHOOEIPEHHBIN
TpeyrojbHuK. Ilpeaiarars u 00Cy:KaaTh CIOCOOBI,
AJIrOPUTMBbI TTOCTPOCHUS.

HccaenoBarh, UCTIONb3Ys SKCIIEPUMEHT, HAOIIIO/ICHHUE,
MOJEIMPOBAHNE, CBOMCTBA NPSIMOYrOJIbHUKA, KBaJApaTa,
pa3buBath Ha TpeyrodbHUKH. QOOOCHOBBIBATH, ONPOBEPraTh
C ITOMOIIBIO KOHTPIIPUMEPOB YTBEPKIACHHUS

0 MPSIMOYTOJIBHUKE, KBaJIpaTe, paclo3HABATb BEPHBIE U
HEBEPHBIE YTBEPKACHUSI.

HN3mepoATH U CTPOUTH C TOMOILBIO TPAHCIIOPTUPA YIJIHI,

B TOM YHCJIE B MHOTOYI'OJIbHUKE, CPABHUBATD YIJIbI;
PaCIO3HABATDH OCTPHIE, IPSIMBIE, TYIbIE, Pa3BEPHYTHIE YIJIbL.
Pacno3naBarb, 1300pa:xkaThb OCTPOYTOJIbHBIHN, IPSMO-
YrOJIbHBIH, TYIOYT OJIbHBIA, pABHOOEPEHHBIH,
PaBHOCTOPOHHUI TPEYroJIbHUKH.

BoI4ucaATh NEPUMETP MHOTOYTOJIbHUKA, TIJI0IA b
MHOT'OYTOJIbHUKA Pa30MEeHHEM Ha MPSMOYTOJIbHUKHY,
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pabota «Ilnomans Ha paBHbIE (QUTYPBI, UCIOIB30BATh METPUUECKUE €AMHUILIbI
Kpyra» WU3MEPEHUS JUIMHBI U TUIOIIAH,

Hcnonb3oBaTh NpuOIMAKEHHOE U3MEPEHHE JUIMH U
TJIoIIA el Ha KJIeTuyaToi Oymare, mpuOIMKEHHOE U3MEPEHUE
JUTMHBI OKPYKHOCTH, TUIOLIAAN Kpyra

ITonoxuTeabHBIE U 40 Llenwie uncia. IIpuBOAUTH NPUMeEPBI UCTIOJIB30BAHUA B PEAIBHOM )KU3HU
OTpHULIATEIbHBIC YHCIIA Moaynb yucna, MOJIOKUTEJIBHBIX U OTPUIIATEIbHBIX YHCEIL.
reoMeTpuyecKas N300paxaTh 1ebIe YUCTA, TTOJI0KUTEIbHbBIC U
WHTEpIIpeTaIus OTpUIIATEIbHBIC YHCIIa TOYKAMU HA YUCIIOBOM MPAMOIA,
MoyJisi. YucinoBbie HCIOJIb30BATh YHCIIOBYIO MIPAMYIO JIJI1 CPABHEHUS YHCEIL.
MIPOMEXKYTKH. IIpuMeHSITH MPaBUJIA CPABHEHUS, YIIOPSA0UNBATD 11CJIbIC
ITonoxuTeabpHbBIE U YuCJa, HAXOAUTh MO YJIb YUCTIA.
OTpHUIIATEIbHbIC @ opMyIMPOBATH MPABUJIA BEIYUCIICHUS C MOJO0KUTEIbHBIMU
yucna. CpaBHeHUE Y OTPUIATEIIbHBIMHU YHCJIAMHU, HAXOAUTH 3HAYEHUS
[MOJIOKUTEIILHBIX U YHCJIOBBIX BBIPAXKEHUM, COJIEpKAIUX JCUCTBUS
OTpULIATEIBHBIX C MOJIOKUTEIBHBIMUA M OTPUIIATEIILHBIMU YHCIIAMHU.
yucell. IIpuMeHATH CBOMCTBA CIIOKECHUA U YMHOKEHUS
Apudmerndeckue JUTs TipeoOpa3oBaHus CYMM U TTPOU3BEACHUI
JICUCTBUS

C TIOJIOKUTEILHBIMU
U OTPUIATEIIbHBIMU
YHCJIAMH.

Penienne TekcTOBBIX
3aja4
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[IpencraBnenue qaHHBIX

[IpssmoyronsHas
CUCTEeMa KOOpANHAT
Ha TJIOCKOCTH.
Koopaunatsl Touku
Ha TIJIOCKOCTH,
a0crucca u
OpJIMHATA.
Cron6uarslie u
KpPYrOBbIC
JUarpaMMel.
[IpakTrueckas
pabota «IlocTpoeHue
JuarpaMm».
Pemenue TekcTOBBIX
3a/1a4, CoJeprKalux
JTAaHHBIE,
IIpE/ICTaBIICHHBIE

B Ta0JIHUIIAX U

Ha Juarpammax

OO0BSICHATH U MJIIOCTPUP OBATH MOHATHE TIPSIMOYTOJIBHOM
CHUCTEMBbI KOOPAMHAT Ha IJIOCKOCTH, UCIIOIb30BATh
TEPMHUHOJIOTHIO; CTPOMTH Ha KOOPAWHATHOM IIJIOCKOCTH
TOYKHU U (PUTYPHI 110 33JITaHHBIM KOOPJIUHATAM, HAXOAUTH
KOOPAHWHATHI TOYEK.

Yurtath cToI0UATHIE U KPYTOBBIC TUarpaMMBI;
HHTEPNPETUPOBATH JaHHBIC; CTPOUTH CTOJIOUYATHIC
nuarpammMbl. Ucnmonb3oBaTs HHGOPMALUIO,
NpeACTaBICHHYIO B Ta0NMUIIaX, HA AUarpaMMax JJis perieHust
TEKCTOBBIX 33/1a4 U 3a]1a4 U3 pEAIbHOM KU3HU

Harmsgnas reometpus.
@urypsl B IpOCTPAHCTBE

[IpssMOyronpHbIN
napajuieNenume],
KyO, mpu3ma,
nupamu/ia, KOHYC,
UWIUHAD, WIap U
cepa.
N3o6paxenue

Pacno3HaBarh Ha yepTekax, pUCyHKaX, ONMUCHIBATH
nupaMuy, NpusMy, HUWIMHAP, KOHYC, IIap, H300paKkaTh UX
OT PYKHU, MOIEJHPOBATH U3 OyMaru, MiacTUJIWHA, POBOJIOKU
u ap. lIlpuBoauTh npuMepbl 0OBEKTOB OKPYKAIOIIET0 MUPA,
UMeEIoUX (GOPMbI Ha3BaHHBIX TEJI.

Hcnonb30BaTh TEPMUHOIOTUIO: BEpIUIMHA, peOpO, TpaHb,
OCHOBaHUE, BBICOTA, PAJINYC U JUAMETP, pa3BEPTKA.
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MPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsi
pa3BEPTOK
MHOT'OI'PaHHUKOB,
UUAJIMHIPA U KOHYCA.
[IpakTueckas
pabora «Co3ganue
MOJIeJIen
MPOCTPAHCTBEHHBIX
duryp».

[Tonsitue 06BEMa;
€AUHULIBI U3MEPEHUS
00béMa. O0BEM

N3yuars, ucnosb3ys SKCIEPUMEHT, HAOIOJEHUE, U3MEPEHUE,
MOJEIUPOBAHNE, B TOM YHCIIE KOMIIBIOTEPHOE, U ONUCHIBATH
CBOICTBA HAa3BaHHBIX TEJl, BHISIBJIATH CXOACTBA U
Pa3IM4YMA. MEXKAY IUPAMUION U IPU3MON; MEKIY
UUJIMHAPOM, KOHYCOM U IIapOM.

Pacno3naBarh pa3BEépPTKH Napajyieenumnea, Kyoa, mpu3Msl,
NMpaMU/JIbl, KOHYCA, [WIMHAPA; KOHCTPYHMPOBATH JTaHHBIC
TeJa U3 pa3BEPTOK, CO34aBATh UX MOJEIH.

Co3naBaTh MOJeJM IPOCTPAHCTBEHHBIX (uUryp (u3 6ymaru,
MPOBOJIOKH, TUIACTUJIMHA U JIP.)

N3mepsaTh HA MoaeJsAX: JJIMHBI pEOEp MHOTOI'PAaHHUKOB,
JUaMeTp Lapa.

BoiBoguth ¢popmyay o0bEMa NpAMOYTrOIbHOTO

IPSMOYTOJIBHOTO napa’suiesienumena.
napajuiesienuIe1a, Boiuncasite no ¢popmysam: 00bEM MPIMOYrOJIbHOTO
Ky0a, popmyiisl napasuiesenumesna, Kyoa; ucronb30BaTh €AUHUIBI U3MEPECHHUS
00béMma 00béMa; BBIYMCIATH 00BEMBI TN, COCTABJICHHBIX U3 KYOOB,
napajuieJICNUIIEIOB; pellaTh 3241 C PEAIbHBIMU JaHHBIMU
[ToBTOpenue, o6001IIEHNE, 20 [loBTOpEHME BouIuMcasATh 3HAUECHUS BBIPAXKEHUN, CONEPKAIINX

CHUCTCMAaTHu3alusi

OCHOBHBIX ITOHSITHH
Y METOJIOB KYPCOB 5
1 6 KJaccoB,
000011IeH1E U
CHUCTEMAaTH3aINs
3HAHUM

HaTypaJbHbIE, LIEIIbIE, TOJIOKUTEIIBHBIE U OTPULIATEIIbHBIC
4Kciia, 0OBIKHOBEHHBIE U IECSITHYHBIE TPOOU, BBHITIOIHATH
npeoOpa3oBaHus YKUCEI U BbIPAXKEHU .

Br10upaTh cnoco0d cpaBHEHUS YMCENl, BEIYUCIICHUI,
NPUMEHATH CBOMCTBA apu(PMETUUECKUX JIEUCTBUI

JUIS pAIMOHAIM3ALIMU BBIYHCIICHUM.
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Pemare 3aa4M U3 peaibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKUue 3HAHUS [T PELISHUs 3a1a4 U3 Ipyrux
IIPEIMETOB.

PemaTe 3a1a4u pa3HbIMH CIIOCO0AM U, CPABHUBATD,
BbIOMPATH CIIOCO0BI PEUICHUS 3a1a4H.

OcymecTBJASITh CAMOKOHTP 0J1b BBITIOJHAEMBIX JEHCTBUM U
CaMOIIPOBEPKY PE3yJbTaTa BIYUCICHUN

OBIIEE KOJIMYECTBO
YACOB 110 TIPOTPAMME

170
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OEAEPAJIBHAS PABOYASA ITPOI'PAMMA YYEBHOTI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISETCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOI'O OOIIEro oOpa3oBaHUS:
OHa 00ECNEeYMBAET U3YYEHUE APYTrUX JUCLUUIUIMH, KAK €CTECTBEHHO-HAY4YHOIrO, TaK U
T'YMaHUTApPHOTO ITUKIIOB, €€ OCBOCHUE HEOOXOIUMO JJIsi MPOAOJIKEHHST 00pa3oBaHuUs U
B TIOBCEJHEBHOM KHU3HHU. Pa3BuTHe y 0Oy4aloImMXCs HAyYHBIX MPEICTaBICHUM
O TPOUCXOXKJICHUH W CYIIHOCTH ajreOpandeckux abCTpakiui, crnocobe OTpakeHus
MaTeMaTHYEeCKONW HayKOH SIBJICHUMH U TIPOIIECCOB B MPHUPOAE U OOIIECTBE, POJU
MaTeMaTHYE€CKOTO MOJICIMPOBAHUS B HAYYHOM IMO3HAHUU U B MPAKTHKE CIIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS W KA4e€CTB MBIIUICHUS, HEOOXOJAUMBIX
JUIS aJIaliTallii B COBpeMeHHOM 1 poBoM ob1iecTBe. M3yueHue anreOpbl ooecrieunBaeT
pa3BUTHE YyMEHMs HaOJII0OAaTh, CpPaBHUBATh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIJICHUS, CIOCOOHOCTH apryMEeHTHPOBAHHO OOOCHOBBIBATH CBOM
NeUcTBUsT W BBIBOABI, (opmynupoBaTh yTBepkaeHus. OcCBoeHHE Kypca aireOpsl
o0ecreunBaeT pa3BUTHE JIOTUYECKOTO MBINUICHUS OOYJarolUXCs: OHU HCIOJB3YIOT
NEyKTUBHBIE W WHIYKTUBHBIC pACCYKIEHUS, OO000IIeHHEe ¢ KOHKPETH3alUIo,
abcTparupoBaHue u aHajgoruro. O0yueHue anredpe npeanogaraeT 3HaYMTEIbHBIN 00BEM
CaMOCTOATEJIbHOU JEATeIbHOCTH O0YYaloIIUXCs, MO3ITOMY CaMOCTOSITEIbHOE pelieHre
3a/1a4 SIBISIETCS peanu3aluenl 1eaTeIbHOCTHOrO IPUHITUIIA 00 yUeHHUS.

B crpykType mporpaMmbl yueOHOro Kypca «Ajredpa» Il OCHOBHOT'O OOIIEro
o0pa3oBaHUS OCHOBHOE MECTO 3aHMMAKOT COACPKATEIBHO-METOANYCCKUE JIUHUM.
«Hwucna v BEIYUCIICHUSI», KANITeOpandecKre BEIPAKCHH», «Y paBHEHUS U HEPABCHCTBAY,
«Oynkuun». Kaxmas U3 3THX COAEPXKATEIbHO-METOAUYECKUX JIMHUK PpPa3BUBACTCS
Ha TPOTSDKCHUU TPEX JIET M3YUYCHHS Kypca, B3aUMOJCHCTBYS C IPYrUMH €TI0 JTUHUSIMHU.
B xone uzydeHuss yueOHOTO Kypca 00ydaronuMcs MPUXOIUTCS JTJOTHYECKH PacCyKIaTh,
HCIIONBh30BaTh TEOPETUKO-MHOXKECTBEHHBIM S3BIK. B CBA3M ¢ ATUM B MporpamMmy
yaeOHOTro Kypca «Anredpa» BKIOYEHBI HEKOTOPBHIC OCHOBBI JIOTHKH, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3zjiellax MaTeMaTHYECKOro O0Opa30BaHUS W CIOCOOCTBYIOIIHE
OBJIQJICHUIO OOYyJaIONIMMHCS OCHOB YHHBEPCAJIBHOIO MAaTeMaTHYECKOrO  SI3BIKa.
ConepkaTeIbHOM U CTPYKTYPHON OCOOCHHOCTBIO yU4eOHOTO Kypca «AnreOpa» sSBIsSeTCS
€ro MHTETPUPOBAHHBIN XapaKkTep.

Conepxkanue TUHUM «YHCa U BBIYKUCICHUS» CIYKUT OCHOBOM ISl JaJdbHEUIIIETO
W3Y4YCHUSI MaTEeMaTHUKH, CIIOCOOCTBYET Pa3BUTUIO Y OOYYaIONIUXCA JIOTHYECKOTO
MBINIUICHUSI, (OPMHUPOBAHUIO YMEHHS TOJB30BAThCSA  AJITOPUTMaMH, a TaKKe
MPUOOPETSHUIO TPAKTUYSCKUX HABBIKOB, HEOOXOIUMBIX I ITOBCETHECBHON >KU3HH.
Pa3BuTne MOHATHS O YHMCIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs CBS3aHO
C palMOHAIBLHBIMH M HppallMOHAIBHBIMM YHCIIaMH, (POPMUpPOBAaHUEM IPECTABICHUMA
O JICMCTBUTEIBHOM YMCJE. 3aBEpPIICHHUE OCBOCHUS YHUCIOBOW JIMHUM OTHECEHO
K cpellHeMy 00111eMy 00pa30BaHHUIo.
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ConepxaHue NByX aiareOpandeckux JMHUM — «AnreOpandeckue BBIPAXKEHUS» U
«YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO y OOyYarOIIMXCA
MaTeMaTHYECKOTO armapara, HeoOXOIUMOTO JJIS PEIICHUS 3a71ad MaTeMAaTHKH, CMEKHBIX
MPEJIMETOB W TPAKTHKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO 0OIIEro
oOpa3oBaHMsI y4eOHBIH MaTepuaj TPYIMIHAPYETCS BOKPYr PAIlMOHAIBHBIX BBIPAKCHHIA.
AnreOpa JEMOHCTpUPYET 3HAaYeHWE MaTEeMAaTHKM KaK S3bIKa JJI TOCTPOCHUS
MaTEMATUYECKUX MOJEIIEH, ONMMCAHUS MPOLECCOB U SBJICHUN pEeAIbHOTO Mupa. B 3amaun
oOyueHus anredpe BXOIAT TaKKe NalbHEHINee pa3BUTHE alITOPUTMUICCKOTO MBIIIIJICHHUS,
HE00XO0IUMOT0, B YACTHOCTH, JIJIST OCBOCHHUS Kypca MH()OPMATHKH, M OBJIa/ICHUE HaBBIKAM U
JIEAYKTUBHBIX paccyxacHuil. [IpeoOpa3oBaHre CHMBOJBHBIX (HOpM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUS, CIOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPYCCTRY.

Conepxxanne (QyHKIIMOHAIBLHO-TpAQUUECKOH IJWUHUHM HAIEJeHO Ha TMOJydYCHHE
OoOydJaIMUMHUCS 3HAHWK O (QYHKIMAX Kak BaKHCHIICH MaTeMaTHYeCKOW MOJIEIH
JUTSI OTIMCAHUS M WCCIICOBAHHUS Pa3HOOOPA3HBIX IMPOIIECCOB U SIBICHUA B MPHUPOJEC U
obmrectBe. M3yueHue marepuana CrHocOOCTBYET Pa3BUTHIO Yy OOYYAIOUIMXCS YMEHUS
UCIIOJIb30BaTh PA3JIMYHBIC BHIPA3UTEIIBHBIC CPEJICTBA SI3bIKa MAaTEMAaTHKU — CIIOBECHBIE,
CUMBOJIMYECKHE, TpaduuecKre, BHOCHT BKJIaJl B (DOPMHUPOBAHUE MPEIACTABICHUN O POJIH
MaTEMaTUKH B PA3BUTHH I[TUBUIM3AIUN U KYJIBTYPHI.

CormnacHo yueOHOMY TUTaHy B /-9 Kitaccax m3ydaeTcsi yueOHbIH Kypce «Anredpa»,
KOTOpBI BKIIIOYAET CJEAYIOUIME OCHOBHBIE paslenbl coxepxkaHus: «Yucna wu
BBIUMCIICHUS», «AJreOpandeckue BBIPDOKECHUS», «YpaBHEHUS U HEPABEHCTBA,
«DOYHKIHU».

OO0miee YMCIO YacoB, PEKOMEHJIOBAHHBIX JUIsI M3Yy4eHHUS Y4eOHOro Kypca
«Anrebpa», — 306 wacoB: B 7 kimacce — 102 uaca (3 yaca B Hememo), B 8 kiacce —
102 yaca (3 yaca B Heaemo), B 9 kimacce — 102 gaca (3 yaca B Heaelo).

COJEPXAHUE OBYYEHUA

7 KIIACC
Yucaa v BBIYMCICHUS

JpoOu 0OBIKHOBEHHBIE U IECSITHYHBIE, IIEPEX0]] OT OJHOM (POpPMBI 3amucu Apodeit k
npyroii. IloHATHE palMOHANBLHOIO 4YHCIA, 3alKCh, CPAaBHEHUE, YHNOPSIOYHUBAHUE
palMoHaNbHBIX 4YHCeNl. ApudMeTndeckne IEHCTBUS C pPAlMOHAIBHBIMU YHCIAMHU.
Pemienre 3a1a4 U3 peaabHOM NPAKTUKKU HA YacCTH, HA JPOOHU.

Crenenb C HaTypallbHbIM [IOKa3aTelieM. OIpejesieHue, MnpeoOpa3oBaHKe
BBIPAXKEHUI HA OCHOBE ONpEAENICHMs, 3amuch OonblnXx uucend. [IpomeHTh, 3amuch
MPOIIEHTOB B BHJE JIpoOW M IpoOM B BHJIE MPOICHTOB. TpW OCHOBHBIE 3aJa4yMl Ha
MPOLICHTHI, pEIICHUE 3a/1a4 U3 PealbHOU MPAKTUKH.

[IpuMeHeHne TPU3HAKOB ACIMMOCTH, Pa3l0XKEHHUE HA MHOXKHUTEIU HATypajbHbBIX
quces.

PeasbHbIe 3aBUCMMOCTH, B TOM YHCIIE NPsAMasi 1 00paTHasi IPONOPLHOHAIBHOCTH.
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AJiredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, 4YHUCIOBOE 3HAYCHUE BBIPAXKEHUS C IepeMEeHHOM. JlomycTuMmble
3HaueHus nepeMeHHbIX. l[IpeacTaBieHHe 3aBUCUMOCTH MEXAY BEJIMYMHAMH B BHJIE
¢opmynbl. Beruucnenus no ¢opmynam. IIpeobpa3zoBanue OyKBEHHBIX BBIpaXKEHUH,
TOKJECTBEHHO PABHBIE BBIPAXKEHUS, MIPaBUIIa MPEOOPA30BAHUS CYMM M IPOU3BEICHUMA,
MpaBUJIa PaCKpbITUS CKOOOK U MPUBEAEHUS MOJOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU ¢ HATypaJIbHBIM MOKAa3aTEIEM.

OpHounensl ¥ MHoOrowieHbl. CteneHb MHorouieHa. CloxkeHue, BBIYUTAHHE,
YMHOXKEHUE MHOTO4JIeHOB. DOpMYyIbl COKPAIIEHHOTO YMHOXEHHUS: KBaJIpaT CyMMBbI U
KBagpaT pas3HocTH. DopMyna pa3HOCTH KBaAparoB. Pa3iokeHHE MHOIOUYIEHOB
Ha MHOXKUTEJH.

YpaBHeHUs 1 HEPABEHCTBA

VYpaBHeHue, KOpeHb ypaBHEHHUS, IpaBwia NpeoOpa3oBaHUs  ypaBHEHHS,
PaBHOCUJILHOCTh YPaBHEHMUM.

JInHelHOe ypaBHEHHE C OTHOW NEPEMEHHOM, YMCII0 KOPHEW JIMHEWHOTO YPaBHEHMS,
penieHue JIMHEMHBIX ypaBHEHUN. (CoOCTaBleHHE YpaBHEHUW II0 YCJIOBHIO 33/Iayu.
Pemienue TeKCTOBBIX 3a71a4 € MOMOILBIO YPABHEHUM.

JluneiiHOoe ypaBHEHHE C JABYMsI NepeMeHHbIMH U ero rpaduk. Cucrema IBYX
JMHEWHBIX YpaBHEHUH C ABYMs MEepeMEHHbIMU. Perienue cucreM ypaBHEHUH CIOCOOOM
1oACTaHOBKU. [IprMephI pelieHns TEKCTOBBIX 3a/1a4 C [IOMOIIBIO CUCTEM YPAaBHEHUHU.

DOyHKIUHA

Koopnunnara Touku Ha npssMoid. YucIIoBbIE MPOMEKYTKU. PaccTosiHuEe MEXIY IBYMS
TOYKaMHM KOOPJIMHATHOM MPSIMOU.

[TpsmoyronwsHas cucrema koopauHat, ocu OX u Oy. AbGcmucca U OpIMHATA TOYKH
Ha KOOPJWHATHOW IUIOCKOCTH. [IpuMmepsl rpadukos, 3amaHHbIX GopMynamu. UreHue
rpadukoB peanbHbIX 3aBUcuMocTel. [lonstue ¢pynknuu. I'papuk Pynkuuu. CBoiicTBa
byakumii. Jluneitnas dyakums, e€ rpaduk. I'paduk Pynkmun y = |x|. ['paduyeckoe
pELICHHE JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPaBHECHUMN.

8 KJIACC
Yucaa v BBIYMCICHUS

KBaapatHsiii kopenb u3 uucna. [lonstue 06 nppannoHaibHOM uucie. JlecsTuunble
NpUOIMKEHUST WpPpAllMOHANBHBIX Yucen. CBoicTBa apuMETHYECKUX KBaJIpaTHBIX
KOpHEN U MX NMPUMEHEHHUE K MPeoOpPa30BaHUIO YHUCIOBBIX BBIPAXKEHUM M BBIUUCICHUSM.
JlericTBUTENIbHBIC YUCIIA.

Crenens ¢ LeNbIM TOKa3aTesneM U e€ cBoiicTBa. CTaHAaapTHAs 3alUCh YHCIIA.

Auredpanyeckue BbIpaKeHH s
KBanpatHslii TpEXwieH, pa3ioKeHHE KBAIPATHOTO TPEXUICHA HA MHOKHUTEIIH.
Anredpanyeckas 1po6s. OCHOBHOE CBOMCTBO anreOpanueckoit npodu. CroxeHue,
BBIYMTAHWE, YMHOKEHHE, JIeJIeHUE aareOpandyeckux apooeit. PanimonanbHbie BhIpaXKeHUs
1 UX Ipeo0pa3oBaHMUeE.
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YpaBHeHUs M HEPABEHCTBA

KBangpatHoe ypaBHeHue, (opmyna KOpHEH KBaJIpaTHOTO YypaBHEHHs. Teopema
Buera. Pemenue ypaBHEHUN, CBOIIIUXCA K JIMHEWHBIM U KBagpaTHbIM. IIpocrenine
JTpOOHO-PAIIMOHAJIBHBIC YPAaBHEHUS.

I'paduueckas wHTEpnperanusi ypaBHEHUW C JBYMS TIEPEMEHHBIMHM U CHUCTEM
JIMHEMHBIX YPABHEHUHU C ABYMs IIEpEMEHHBIMU. [IpuMepsl peleHus CUCTEM HEIMHENHBIX
YPaBHEHUH C IBYMS [IEPEMEHHBIMU.

Perienrie TEKCTOBBIX 3a/1a4 aIreOpandecKum CriocoOOM.

HucioBele HEpPABEHCTBA M MX CBOMCTBA. HEpaBEHCTBO C OAHOW IEPEMEHHOM.
PaBHOCHUIIBHOCTH HEPaBEHCTB. JIMHENHBIE HEPABEHCTBA C OAHON NepeMeHHON. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOM ITEPEMEHHOM.

DyHKIUHA

[lonstne ¢yHkuuu. OO6nacTh ONpeAesieHuss U MHOXECTBO 3HAUEHUM (DyHKIHH.
CniocoObI 3aganust QyHKIUH.

I'padux Pynkuuu. Urenue cBoiictB pyHKIMU 1o e€ rpaduky. [Ipumeps! rpaduxos
(GYHKIMH, OTpa)karoluX peaybHbIE TPOLECCHI.

O YHKIIMH, OMMCHIBAIOIINE MPSIMYIO U 00paTHYIO MPONOPIIMOHATIBLHBIE 3ABUCUMOCTH,
ux rpaduxn. ynxmuu y = X%, y = x3, y =V/x, y=|x|. I'paduueckoe pemenne ypaBHeHuit
U CUCTEM ypaBHEHHI.

9 KJIACC
YucJa 1 BBIYUCJIEHUS

PanmionanbHple 4wMclia, HUPPANMOHAIBHBIC YHCIA, KOHEYHBIE M OCCKOHEYHBIC
JeCATHUYHBIE TpoOu. MHOKECTBO JACHCTBUTEIILHBIX YHCEN, JCHCTBUTEIbHBIC YHCIA Kak
OCCKOHEUHBIE JeCATHYHBIE JpoOW. B3auMHO OJHO3HAYHOE COOTBETCTBHUE MEXKITY
MHO>KECTBOM JICMCTBUTEIIBHBIX YUCEJ U KOOPJAUHATHOU MIPSMOM.

CpaBHeHue JIEHCTBUTEIBbHBIX qHCell, apupMeTHIECKHE JICUCTBUS
C ICUCTBUTEIIFHBIMH YHCJIAMU.

Pa3smepel  OOBEKTOB  OKpYXKAIOIIET0  MHpPA, JUIMTEIBHOCTH  IIPOIIECCOB
B OKPYXXaIoIIeM MUpE.

[TpubnmmkEéHHOE 3HAYEHHWE BEJIMYWHBI, TOYHOCTh MNpuOIMmKeHus. OKpyrieHue
yucell. [Ipukuaka u oueHKa pe3yJIbTaTOB BIYMCIICHUN.

YpaBHeHUsI 1 HEPABEHCTBA

JIuneliHoe ypaBHeHHE. Pemienne ypaBHEeHUIN, CBOISIIUXCS K JIMHECUHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHHU, CBOMSIIIUMXCA K KBAaJAPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUM TPETbEM M 4YETBEPTOU
CTEIICHEN Pa3JIOKEHUEM HA MHOKUTEIIH.

Pemienne apoOHO-paliMoHAIBHBIX ypaBHEHWH. PemeHne TEKCTOBBIX 3ajad
anreOpan4eckuM METOI0M.

VYpaBHeHue ¢ JByMsi TMEepeMEHHbIMU U ero rpaduk. Peimienuwe cucrem aByx
JIMHEMHBIX YPABHEHUH C IByMsI IEPEMEHHBIMHU. Penienne cucreM IByX ypaBHEHUN, OJHO
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U3 KOTOpBIX JHMHEIHOe, a Jpyroe — BTOpoil creneHu. I'paduueckas mHTEprnpeTanus
CHUCTEMBI YPaBHEHUM C ABYMs IIEPEMEHHBIMH.

Perienrie TEKCTOBBIX 3aj1a4 adreOpandecKum CriocoOOM.

HuciioBble HEPABEHCTBA U UX CBOMCTBA.

PemieHue JMHEMHBIX HEPABEHCTB C OJHOW INEepeMeHHOHM. Pelrenue cucrem
JMHEWHBIX HEPABEHCTB C OJIHOU nepeMeHHoi. KBanpaTHeie HepaBeHCTBa. [ paduyeckas
VHTEPIIpETays HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMU.

DyHKIHHA
KBangpatuunas ¢yakuus, e€ rpaguk u coiictsa. [lapadosa, KoopIUHATHI BEPIIUHEI
napaboJIbl, OCh CHMMETPUHU Mapadoibl.

I'papukn QyHkunit: y = £x, y= £x+b, y = f, y=xy=+x y=|x,
U UX CBOMCTBA.

YucaoBble MOCET0BATEIBLHOCTH U NP OrPecCuu

IlonsiTe YMCIIOBOM  MOCJICIOBATSIBHOCTH. 3aJaHHUe  I10CJICA0BATCIbHOCTHU
peKyppeHTHOM Gopmysoit u popmyIoii N-ro deHa.

ApudmeTrndeckass W TeoMeTpuyeckas mporpeccud. DopMynbsl N-To  yjeHa
apru(pMETUUECKON U TEOMETPUUYECKOM MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N3o0paxkenne wWieHOB apu(PpMeTHUEeCKOM U reOMETPUIECKON MPOrpeccuil TouKaMu
Ha KOOPJAMHATHOM TUIOCKOCTU. JIMHEWHBIH M SKCHOHEHIMaNbHBIA pocT. CIIOXKHbBIE
IIPOLICHTHI.

INPEJMETHBIE PE3YJIBTATDBI

[IpemMeTHBIE  pe3ynbTaThl ~ OCBOGHHUS ~ TpOrpaMMbl  ydeOHOTO  Kypca
K KOHITy 00yueHus B 7 KJiacce:

Yucaa v BbIYKMC/ICHUS

BrimonHATh, coyeTass yCTHbIC U MUCbMEHHBIE PUEMBI, apuMETHUECKUE JEHCTBUS
C PalMOHAIBHBIMU YHMCJIAMHU.

HaxoauTh 3Ha4eHUS] YMCIIOBBIX BRIPAXKEHUN, IPUMEHITh Pa3HOOOpa3HbIE CIIOCOOBI
Y TpU€Mbl BBIYUCIICHHS 3HAYCHUN NPOOHBIX BBIPAXKEHUHN, COJAEPIKAIUX OOBIKHOBEHHBIE
1 JEeCATHYHBIC TPOOH.

[lepexomuTh OT OXHOW (OPMBI 3amMcH 4YHWcen K Apyroi (mpeoOpa3oBHIBATH
JECATUYHYIO NPpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YaCTHOCTH
B OCCKOHEUHYIO JIECTHYHYIO IPOOB).

CpaBHMBATh U YMOPSIOYUBATH PAIlMOHAIBHBIE YHUCIIA.

OKpyriaTh 4yucia.

BbINOMHATE NPUKUAKY M OLIEHKY pe3yJibTaTa BBIYMCICHHM, OLIEHKY 3HAaYCHU
YUCJIOBBIX BBIPAXKEHUM. BBIMOMHATE NEUCTBUS CO CTEMEHSIMU C HaTypaJlbHBIMHU
MOKa3aTeIIMHU.

[IpuMeHsITh TpPU3HAKU [AEJIMMOCTH, PA3JI0KEHUE HAa MHOXKHUTEIU HATypalbHBIX
YUCelL.
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Pemarts nmpakTHKO-OpUEHTUPOBAHHBIE 3a/1a4M, CBA3AHHBIE C OTHOLLIEHUEM BEJIMYMH,
MPOIOPUUOHAIIBHOCTBIO  BEJUYMH, IMPOLEHTAMHU, HWHTEPHPETUPOBATH PE3YIbTATHI
pelieHus 3a7a4 ¢ y4€TOM OIrPaHUYEHUM, CBA3AHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX
O00BEKTOB.

AJiredpanyeckue BbIPpaKEeHUS

Hcnonb3oBarh alredpandeckyro TEPMUHOJIOTHIO U CHUMBOJMKY, MPUMEHATH €€
B IIPOLIECCE OCBOEHUS YUEOHOI0 MaTepuaa.

HaxomuTe 3HaueHust OyKBEHHBIX BBIPKEHUH TPU 3aJaHHBIX 3HAYEHUAX
NIEPEMEHHBIX.

BoinmonHATh mpeoOpa3oBaHUs 1IEJIOTO BbIPAKEHUST B MHOTOYIEH NpPUBEICHHEM
NOJIOOHBIX CJIAarae€MbIX, PACKPBITUEM CKOOOK.

BBINIOTHATE YMHOKEHUE OJJHOWIEHA HA MHOTOYJIEH U MHOTOYIEHAa HA MHOTOYJIEH,
OpUMEHATh (OpMYJIbl KBaipaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcyiecTBAATh pa3ioKEHUE MHOTOWIEHOB HA MHOKHUTENN C TOMOILbIO BBIHECEHUS
32 CKOOKHM OOIIEro MHOXHUTENS, TPYNIUPOBKU CJaraemblX, MNPUMEHEHHsS (OpMyI
COKPAIEHHOI'O YMHOXXEHMUS.

[IpumensTe npeoOpa3oBaHUs MHOTOUJIEHOB JUIsl PEIICHUS PAa3NUYHBIX 3ajad
U3 MaTEMATUKH, CMEKHBIX IPEIMETOB, U3 PEANbHON MPAKTUKH.

Hcrmons3oBarh  CBOWCTBA  CTENEHEM  C  HATypPAJIbHBIMM  IOKAa3aTeIsIMU
11 IpeoOpa30BaHuUs BBIPAKEHUH.

YpaBHeHHsI 1 HEPABEHCTBA

Pewiath nuHeliHbIE ypaBHEHUS C OAHOM MEPEMEHHOM, MPUMEHSIS ITpaBUiia IEpexoaa
OT HMCXOAHOTO YpPaBHEHHS K PaBHOCUIBHOMY emy. IIpoBepsATh, SIBISETCA JIM YUCIIO
KOPHEM YpaBHEHUS.

[IpumensTh Tpaduveckue MeETOABI NMPH PEIICHWU JIMHEHHBIX YPaBHCHHH M HX
CUCTEM.

[TonOupaTh mpuUMepHI Map YKCe, SIBISIONINXCS PEIICHUEM JIMHEHHOTO YpaBHEHUS
C ABYMs IIEPEMEHHBIMU.

Ctpouth B KOOPAWHATHOM IUIOCKOCTH TpauK JMHEHMHOrO YpaBHEHHS C JIBYMS
MEPEeMEHHBIMH, TOIB3YACHh TPa(QUKOM, PUBOAUTH IPUMEPHI PEIICHHS ypaBHEHUSI.

PemaTe cuctembl AByX TMHEWHBIX YPABHEHUH C IByMsI IEPEMEHHBIMH, B TOM YHCIIE
rpaduyaecku.

CocTaBisiTh U peliaTh JUHEWHOE YPaBHEHUE WJIM CUCTEMY JMHEWHBIX YpaBHEHHUI
[0 YCJIOBUIO 3aJaud, HWHTEPIPETHUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4yu
MOJyYE€HHBIN PE3YJIbTAT.

DOyHKIIUHA

N300pakaTh Ha KOOPAWHATHOM TPSAMOW TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIydd, OTpPE3KH, HWHTEpBajbl, 3alKlChIBaTh YMCIOBBIE TMPOMEKYTKU
Ha anreOpanyeckoM SI3bIKE.

OtMeuath B KOOPAMHATHOM IJIOCKOCTH TOUKH MO 3aJaHHBIM KOOPJIMHATAM, CTPOUTH
rpaduku TUHEHHBIX QyHKIUNA. CTpouth rpaduk pyHkuuum y = |x|.
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OnuceiBaTh ¢ MOMOIIBIO (DYHKUIUN W3BECTHBIE 3aBUCUMOCTH MEXAY BEITUUMHAMMU:
CKOPOCTb, BpeMs, PAacCTOSHHE, LI€HA, KOJMYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxoauTe 3HaueHue (GyHKINU 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduueckuili cmocod NpenCTaBiICHUs M aHaiu3a WHOOpPMAaIHH,
U3BJIEKATh M WMHTEPIPETUPOBATh MH(POPMALMIO U3 T'Pa(UKOB pEaTbHBIX MPOLIECCOB U
3aBUCUMOCTEHN.

[IpenmeTHBIE pe3yabTaThl OCBOCHHSI MPOTPaMMBI YU4eOHOTO Kypca K KOHITY
oOydeHus B 8 kiacce:

Yucjaa 1 BbIYUCTIEHUS

Hcnons30BaTh HadallbHbIE MPEICTABICHUS O MHOXKECTBE JECUCTBUTEIIBHBIX YHUCET
JUISL CPaBHEHUS, OKPYIJICHUS M BBIUUCICHHUH, W300pakaTh JCHCTBUTENbHBIE YHCIIA
TOYKaMH Ha KOOPJIMHATHOM MPSIMOU.

[IpumensTh TOHSATHE aApU(PMETHUECKOTO KBAJAPATHOTO KOPHS, HAXOJHUTh
KBaJJpaTHbIE KOPHHU, HCMOJB3YyS TpPH HEOOXOIUMOCTH KaJbKYJSATOP, BBITOJIHIThH
npeoOpa3oBaHUsl BBIpAXKEHUM, COACPKAIMX KBaJpaTHbIE KOPHH, WCIIOJb3YS CBONCTBA
KOpHEH.

Hcrnonp3oBarh 3anmucu OOJBIINX U MAJIBIX YHCET C ITOMOIIBIO IECATUIHBIX IpoOeit
u crenenei uncia 10.

AJuireOpanyeckue BbIpaKeHUs

[TpuMeHsITh IOHATHE CTETICHU C IIEJIBIM MTOKa3aTeJieM, BBITIOJHATh Tpeo0pa3oBaHus
BBIpaKEHUM, COIEPKAIIMX CTENECHU C I[ETBIM MOKa3aTeIIEM.

BBITIOTHATE  TOXKIECTBEHHBIC IMPEOOpa30BaHUS  PAIMOHAIBHBIX  BBIpaKCHUU
Ha OCHOBE MPaBWJI JICHCTBUI HaJl MHOTOWICHAMH U alreOpandecKuMu IpoOsimMu.

PacknanpiBaTe KBaApaTHBIN TPEXUWIEH HA MHOKUTEIIH.

[IpuMeHsIT, TIpeoOpa30BaHMS BBIPAKCHUN ISl pEIISHUS pPasIudHBIX 3a]ad
13 MaTeMaTHUKH, CMEKHBIX MTPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHusI 1 HEPABEHCTBA

Pemate nuHEWHBIE, KBaJApAaTHBIE YPAaBHEHHS W PALMOHAJIBHBIC YpPaBHECHUS,
CBOJSILHECS K HUM, CUCTEMBI IBYX YPABHEHUU C ABYMS IEPEMEHHBIMH.

[IpoBoauTH mpoOCTENIINE KCCIENOBAHUS YPABHEHUW M CUCTEM YPABHEHUUW, B TOM
quclic ¢ NPUMCHEHHEM TrpaduuecKux TpeACTaBlicHu (ycTaHABIMBATh, HWMEET JIH
ypaBHEHHUE WM CUCTEMa YpaBHEHUH PEIICHHMSI, €CJIHM UMEET, TO CKOJIbKO, U TIpoYee).

[lepexoauth OT cIO0BECHON (HOPMYITUPOBKHU 33/a9d K €€ anreOpandeckoil MOJen
C IMOMOIIBIK) COCTaBJICHUS YPABHEHHUSI WM CHCTEMBI YPABHEHHUM, WHTEPIPETUPOBATH
B COOTBETCTBHM C KOHTEKCTOM 33]1a4d MOJYY€HHBIN PE3yJIbTaT.

[IprMeHATh CBOMCTBA YHWCIIOBBIX HEPABEHCTB JJISI CPABHEHHS, OLICHKH, pelaTh
JIMHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM M WX CHUCTEMBI, JaBaTh I'paUUecKyro
WJUTIOCTPALMIO MHOKECTBA PEICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIHUHA

[lonumaTe M HCHOIB30BaTh (YHKIMOHAIbHBIE MOHATHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAUCHHUsSI), OMNPEACNATh 3HAuY€HHE (YHKIUU 10 3HAUYCHUIO
apryMeHTa, onpeessaTh CBOMCTBA (YHKIMU 110 €€ rpaduky.

Ctpoutb rpaguku 37€MeHTapHbIX (PYHKIUH BUJA!

# — o o
y=2,y= x%, y = x3,y = vx, y = |x|, onuceBaTh CBOWCTBA YHCIOBOH (YHKITHH
1o e€ rpaduxy.

[IpenmeTHBIE pe3yabTaThl OCBOCHHSI IMPOTPaMMBI YU4eOHOTO Kypca K KOHITY
oOydeHus B 9 kiacce:

Yucjaa 1 BbIYUCTIEHUS

CpaBHUBaTh U yNOPSAIOYMBATH PAllMOHATBHBIC U UPPALIMOHAJIBHBIC YUCTIA.

BrimonHsaTe apudmeTHdyeckue IEUCTBUS C pPAIMOHAIBLHBIMU YHCJIAMH, COYETas
YCTHBIE W TIMCBMEHHBIE TPUEMBI, BBINOJIHATh BBIUMCICHUS C HWPPALMOHAIBHBIMH
YHCIaMHU.

HaxonuTte 3HaueHUs CTENEHEW C LEIbIMU TOKA3aTeIAIMUA U KOPHEW, BBIYUCIATH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrisiTh  JEUCTBUTEJIBHBIE  YKCJA, BBINOJHITH TNPUKUIKY  pe3ysibTaTa
BBIUHCJICHUM, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHHsI 1 HEPABEHCTBA

Pemate nuHelHbIE M KBaJpaTHbIC YpaBHEHUS, YPABHEHUS, CBOASIIMECA K HHM,
npocTeiime IpoOHO-pallMOHANIbHBIE YPABHEHUS.

Pewmiath cuctembl IBYX JIMHEWHBIX YPABHEHUW C JBYMSI IEPEMEHHBIMU U CUCTEMBI
IBYX YpaBHEHHI, B KOTOPBIX OJTHO YPABHEHHE HE SIBISETCS JTUHEUHBIM.

Pemate TekcTOBBIE 3a7a4M aNreOpanvdeckKuM CIIOCOOOM C MOMOIIBIO COCTaBICHUS
YpaBHEHUS WM CUCTEMBI IBYX YPABHEHUH C IByMsI IEPEMEHHBIMU.

[IpoBOoAMTHE MpOCTEUIINE HUCCIEIOBAHUS YPABHEHUW U CHUCTEM YPAaBHEHUMW, B TOM
quclie ¢ NPUMCHCHHEM Tpaduueckux TMpeAcTaBilcHuid (ycTaHABIMBATh, HWMEET JIH
ypaBHEHHUE WM CUCTEMa YpaBHEHUH PEIICHHMS, €CJIM UMEET, TO CKOJIBKO, U TIpodee).

Pewiath nuHeliHbIe HEPABEHCTBA, KBaIpAaTHbIE HEPABEHCTBA, U300paKkaTh pelIeHUE
HEPABEHCTB HAa YUCIIOBOU MPSIMOM, 3aMKUCHIBATh PELICHUE C TIOMOIIBIO CUMBOJIOB.

Pemate cuctempl JUMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOILIHE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEUICHUWE CHUCTEMbl HEPABEHCTB Ha YMCIIOBOM
MPSIMOM, 3aIMCHIBATh PEIUICHUE C IOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA MPU PEIICHUH PA3JIMYHBIX 3a4a4.

DOyHKIUHA
PacnosnaBath (QyHKIMHM W3y4eHHBIX BHUJOB. Iloka3pIBaTh CXeMaTHYECKH
pacIoyioKeHHe Ha KOOPJAMHATHOM INIOCKOCTH TpadukoB (GYyHKIUN BHAA. Y = £X,

3

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

OT 3Ha4eHUM K03(P(UIIMEHTOB, ONMKUCHIBATH CBOMCTBA () YHKIIUH.
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Crpoutrb u wu300paxkaTb CXEMaTHYECKHM TpapuKA KBAaJPAaTUYHBIX (DYHKIMIA,
OIKCHIBATh CBOMCTBA KBaAPATUYHBIX (DYHKIIMI MO UX rpaduKam.

Pacno3naBath KBaJpaTHUHYO (QYHKUMIO 1O (opMmysie, NPUBOJIUTH IMPUMEPHI
KBaIpaTUYHBIX () YHKUIUN U3 peanbHON KU3HU, PUUKHU, T€OMETPUH.

YucsioBbie MOCIET0BATEIBHOCTH U MPOrPecCcun

Pacrio3HaBath apu(METHYECKYI0O M TCOMETPUUYCCKYIO TPOTPECCHH TIPH Pa3HBIX
croco0ax 3aJaHusl.

BBITIOJTHATH BBIYUCIICHUS C UCTIOJIB30BaHUEM (HOPMYIT N-TO WieHa apruPpMETHICCKOM
U TEOMETPUYECKON MPOTrPECCHii, CyMMBI TIEPBBIX N YJICHOB.

N300pakaTh WICHBI TIOCIE0BATCIILHOCTH TOYKAMH Ha KOOPJAMHATHON TIJIOCKOCTH.

Pemars 3amauu, cBsi3aHHBIE C YKHCIOBLIMH IOCJIEIOBATEILHOCTIMU, B TOM YHCIE
3aJ1a4M U3 peasibHOM JKU3HHU (C MCITOJIb30BaHUEM KAJIbKYIIATOPA, IIM(PPOBBIX TEXHOJIOTHH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue pazgena |KomuuecTso OcHoBHOE OCHOBHBIE BU/JIBI ACSATEILHOCTH 00 y4JarOIIUXCSI
(TeMbI) Kypca JacoB CoOJIepKaHue
Uwucna v BEIYUCIICHUS. 25 [Tonsitue CucreMaTH3MpPOBATH U 000ramIaTh 3HAHUS
PanonanbHble Yucia panMoHAIBHOTO YUCa. | 00 OOBIKHOBEHHBIX U JIECATUYHBIX JPOOSX.
ApudmeTnieckue CpaBHUBATH U YNOPSII0YUBATH APOOH, IPeOOPa30OBBIBAS
JEeUCTBUS pu HEOOXOITMMOCTH JICCATUYHBIE APOOU B OOBIKHOBEHHBIE,

C pallMOHAJIbHBIMU
yuciaamu. CpaBHEHUE,
YIOPSIOYMBAHUE
pallMOHAIBHBIX YHCEII.
CrenieHp

C HaTypaJbHbIM
ITOKa3aTeJIEM.
Penienue ocHOBHBIX
3a/1a4 Ha JIpooH,
MIPOLCHTHI

Y3 peaJbHOU
MPaKTUKHU.

[Ipu3Haku 1eIMMOCTH,
pa3I0KEHUS

Ha MHOKUTEIIN
HaTypaJabHbIX YUCEJL.

OOBIKHOBEHHBIC B JICCITHYHBIC, B YACTHOCTH B OCCKOHCYHYIO
JNECATUIHYIO IPOOb.

IIpuMeHsATH pa3HooOpa3Hbie CIOCOObLI M TPUEMBI
BbIYMCJICHUS] 3HAYEHNH TP OOHBIX BHIPAKEHUI,
CoJIepXKaIIuX OOBIKHOBEHHBIC U JCCATHYHBIC TPOOH:
3aMEHATh IIPU HEOOXOIUMOCTH JICCITUIHYIO IPOOh
OOBIKHOBEHHOW 1 OOBIKHOBCHHYIO JICCATHYHOM, IPUBOIUTH
BEIpaKEeHHE K (popMme, HanboJiee yIoOHOM 11 BBIUNCIICHUH,
npeoOpa3oBBIBATh APOOHBIC BEIPAKCHUS HA YMHOXKEHUE U
JIeICHUE IECATUIHBIX APo0eH K TEUCTBUSIM C IEIBIMU
YHCJIAMH.

IIpuBoAUTH YUCI0BbIE U OyKBEHHbIE PUMeEPbI CTEIICHU
C HaTYpaJIbHBIM TOKa3aTesieM, OOBICHIS 3HAYCHUS
OCHOBAHMSI CTETICHH W TTOKA3aTeNsl CTENICHU, HAXOIUTh
3Ha4YeHU cTereHel Buaa a" (a — iroboe pannoHaILHOES
YKUCIIO0, N — HATYPaJIbHOE YHCIIO).
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PeanbHbie IMonnMaTh cMbICT 3anMCH OOJBIINX YHUCET C TIOMOIIBIO
3aBucuMocTu. [Ipsimas | necatuuHbiX ApoOel u creneneit uncna 10, npuMeHATH UX
U oOpaTHas B PEAJIbHBIX CUTYaIIUIX.

IPOHOPLUUOHANBHOCTH | IIpUMEHSITh TPU3HAKU JACTUMOCTH, Pa3JIOKCHUS Ha
MHOXKUTEIM HATYPATbHBIX YHCEIT.

Pemath 3a1a4M Ha YaCTH, POICHTHI, IPOITOPIINH,

Ha HaXOXJeHHe Apoou (MPOICHTA) OT BEITUYNHBI U
BEJIMYMHBI 110 €€ ApoOu (MIPOILICHTY), 1podH (TIpoLieHTa),
KOTOPBIH COCTABIISAET OJTHA BEJTMYHHA OT JPYrOi.
IIpuBOAUTD, pa30MPaTh, OEHUBATDH PA3INYHBIC PEIICHHS,
3allCH PEIICHHUN TEKCTOBBIX 3a/1ad.

Pacno3HaBaTh M 00bSICHITH, OIIMPAsCh HA OMPEACIICHHS,
IPSIMO MPOTIOPIUOHAIBHBIC M 00PATHO MPOMOPIUOHATBHbIC
3aBHCUMOCTH MKy BEIMYMHAMH; IPUBOTUTH MPUMeEPDI
3TUX 3aBUCHMOCTEH M3 PEasibHOrO MHUpPa, U3 IPYrUX YIeOHBIX
PEIMETOB.

Pemiath nNpakTHKO-OPUCHTHPOBAHHBIC 3a/1a4U HA IPOOH,
TPOIICHTHI, PSAMYIO U 00PATHYIO MPOTOPIIHOHAIEHOCTH,

POIIOPIIAN
AnreGpanueckue 27 bykBeHHbIE Ogaajgerp anredbpandeckoil TEPMUHOJIOTHEN M CUMBOJIUKOM,
BBIPKEHUS BBIPAKEHUSI. NPUMEHSTH €€ B IIPOIIECCE OCBOCHUS YUeOHOTO MaTepHaa.
[lepemeHHBIE. Haxomuthb 3HaueHust O yKBEHHBIX BBIPAXKCHUHN NP 3aTaHHBIX
Jlomyctrmplie 3HAYCHUAX OYKB; BBITIONHATH BBIYUCIICHUS 11O (hOpMyTIam.
3HAYCHUS BbINoHATH MpeoOpa30oBaHUs IEJIOTO BEIPAKCHHUS
NIEPEMCHHBIX. B MHOTOWICH MTPUBEJICHUEM TTOIOOHBIX CJIaraeMbIX,
DopMYyITHI. pacKpbITHEM CKOOOK. BBINOIHATH YMHOXKEHHE OTHOWICHA
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[IpeobOpazoBanue
OYKBEHHBIX
BBIPaKECHU,
pPacKpbITHE CKOOOK U
IPUBEJICHNE
IMOJTOOHBIX ClIaraeMBbIX.
CBolicTBa CTENICHU

C HaTypaJIbHbIM
ITOKAa3aTeJIEM.
MHoOTro4JICHBI.
Cioxxenue,
BBIYMTAHUE,
YMHOXEHUE
MHOT'OYJICHOB.
DopMmyIIb
COKpAaILEHHOI'O
YMHOXXEHUSI.
Paznoxenue
MHOT'OYJICHOB

Ha MHOKHUTCIIH

Ha MHOT'OYJIEH U MHOTOYJICHA HA MHOTOWIEH, IPUMEHATH
(dbopMyIbl KBaipaTa CyMMbI U KBaJpaTa pa3HOCTH.
OcymecTBISITh Pa3JIOKEHNE MHOTOUJIEHOB HA MHOKHUTEIIN
NyTéM BBIHECEHHUS 3a CKOOKH 00I1IeT0 MHOXKHTEJIS,
npuMeHeHUs! (OpMYIIbl Pa3HOCTH KBapaToB, popMyI
COKpAILEHHOI'O YMHOKEHHUS.

IIpuMensiTH TpeoOpa3oBaHue MHOTOWICHOB ISl peLICHUs
pa3IMYHbIX 33724 U3 MAaTEMAaTUKH, CMEXKHBIX IPEIMETOB,
U3 pEAIbHOU IIPAKTUKHU.

3HAKOMHUTBCH C HCTOPUEN pa3BUTUSA MAaTEMATUKHU

YpaBHEHHUS 1 HEPABEHCTBA

20

YpaBHeHue, nmpaBuiia
npeoOpa3oBaHuUs
ypaBHEHUS,
PaBHOCUJILHOCTD
YPaBHEHHM.
JIuneiiHOE ypaBHEHHE

Pemarp JIMHENHOE YpaBHEHUE C OTHOW IEPEMEHHOM,
NPUMEHSIA PAaBUJIA IIEPEX0Ja OT UCXOAHOTO YPaBHEHHS

K PaBHOCUIILHOMY eMYy OoJiee npoctoro Buja. IllpoBepsTs,
ABJISIETCS JIN KOHKPETHOE YUCIIO KOPHEM YPABHEHHS.
IHonOupaTs mpuMepsbI AP YUCEII, SABISIIOIINXCS PEIICHUEM
JIMHEVHOTO YPaBHEHUS C IBYMS IEPEMEHHBIMU.
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C OJHOM IEPEMEHHOMU,
pelIEeHNE JIMHEUHBIX
ypaBHEHUM. Pelienue
3a7a4 C IIOMOLIBIO
YpPaBHEHUM.
JInnelinoe ypaBHEHUE
C ABYMs
IIEPEMEHHBIMU U €0
rpaduk. Cucrema IByx
JIMHEVHBIX ypaBHEHUU
C ABYMs
IIEPEMEHHBIMU

CTpouTh B KOOPAMHATHOMN MJIOCKOCTH rpadUK JUHEHHOTO
YpaBHEHHUS C JBYMs MEPEMEHHBIMU; MOJb3YACh IPaPUKOM,
NPUBOIAUTH IIPUMeEPHI PELICHUS YPABHEHHUS.

HaxoauTe pemieHue CUCTEMBI ABYX JIMHEHHBIX YPAaBHEHUN
C IBYMsI IIEPEMEHHBIMMHU.

CocTaBasiTh M pemiaTh YPABHEHUE WIH CUCTEMY
YPaBHEHUH 110 YCJIOBHUIO 3aJa4d, UHTEPIPETUPOBATH

B COOTBETCTBHUM C KOHTEKCTOM 3aJa4Yy I1OJTy4YECHHBIN
pe3yabTar

Koopnunats! u rpaduxmu.
DOyHKIUU

24

Koopnunara Touku
Ha npsiMou. YuciioBbie
POMEXKYTKH.
Paccrostnue mexnay
JIBYMSI TOUKAMU
KOOPAWHATHOU
IIPSIMO.
[IpssimoyronbHas
cHUCTeEMa KOOpAUHAT
Ha IUIOCKOCTH.
[Tpumepst rpadukoB,
3aIaHHBIX
dbopmynamu.

MN300paxaTh HA KOOPJAWHATHOMN MPAMON TOUKH,
COOTBETCTBYIOILIHE 3aJJaHHBIM KOOPAUHATAM, JTy4H, OTPE3KH,
WHTEPBAJIBI; 3aMMCHIBATh UX HA aNre0panvdeckoM si3bIKe.
OTMeyaTs B KOOPAMHATHOM IVIOCKOCTH TOYKH 110
3aJIaHHBIM KOOpPJMHATaM; CTPOUTH TpadUKH HECTOXKHBIX
3aBHCUMOCTEH, 3aJIaHHBIX (DOPMYyIIaMH, B TOM YHCIIE

C TIOMOIIBI0 IU(PPOBBIX TabOpaTOPHUH.

IIpumMeHsATh, H3y4YaTh NPEeUMYIIECTBA,
HHTEPNPETHPOBATH IpaUUeCcKuil Ciocod mpeacTaBICHUS
Y aHaliu3a pa3HOOOPa3HOM KU3HEHHON MH(pOpMaIIHH.
OcBauBath noHsATHE )YHKIINH, OBIACBATh

(G YHKITMOHATEHON TEPMUHOJIOTHEH.

Pacno3naBarth inHelHYIO QyHKIHIO Y = KX + b,
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Urenue rpagukos
peanbHbIX
3aBUCUMOCTEHN.
[Tonsitne GpyHKUUU.
I'padux pyHxUM.
CaoiicTBa QyHKIIHIA.
JluneitHast pyHKIIMS.
[TocTpoenue rpaduka
JUHEHHON () YHKIINH.

OIMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTU OT 3HAYCHUN

k03¢ Punmentos Kk u b.

Crtpouts rpaduku jauHeriHON QyHKIMH, QyHKIUU Y = | X|.
Hcnonb3oBaTh nudpoBbIe pecypehl I MOCTPOCHHUS
rpaduKoB QYHKIUA U U3y4CHUS UX CBOWCTB.

[TpuBOIUTH PUMEPHI JIMHEHHBIX 3aBUCUMOCTEH B pealTbHBIX
NpOIIeCCax U SIBICHUSIX

I'padux bynkum
y =|x|
[ToBTOpenue u 00061IIeHNE 6 [ToBTOpEHUE BriOMpaTh, NPUMEHSTH OLEHUBATH CIIOCO0bI CPABHEHUS
OCHOBHBIX ITOHATHM Yrcell, BRIUUCICHUH, TPeoOpa3oBaHUil BhIpAKEHUH,
¥ METOAOB Kypca peuieHus ypaBHEHHI.
7 Kiacca, 00001IeHE OcymecTBJISATH CAMOKOHTP OJ1b BBITIOJIHSAEMBIX JCUCTBUMN U
3HAHUU CaMOITPOBEPKY pe3yJibTaTa BEIYUCIICHUH, TpeoOpa3oBaHui,
ITOCTPOCHUH.
PemiaTe 3a1a4u U3 peaibHOMN KU3HU, IPUMEHATH
MaTeMaTHYeCKUue 3HAHUS IS PEIICHUS 3a/1a4 U3 IPYruxX
IIPEIMETOB.
Pemarthb TeKcTOBBIE 32/1a4H, CPABHUBATH, BHIOMPATH
CIOCOOBI PEIICHUS 3a/1a4H
OBIIEE KOJIMYECTBO 102
YACOB I1IO ITPOITPAMME

51



denepanbhas padbouas nporpamma | Maremartuka. 5-9 knaccel (0a30Bblil ypOBEHB)

8 KVIACC
HaumenoBanue pasznena |KomauuecTsd OcHOBHOE OCHOBHBIE BUJIbI I€ATETLHOCTH 00y4alOIUXCs
(TeMbI) Kypca JacoB CoJIepKaHue
Yucna u BEIYKUCTICHUS. 15 KBaapaTHslif KopeHb ®opMyIHpOBaTH ONpeae/ieHHe KBapaTHOrO KOPHS

KBangpaTtHbie KOpHU

u3 yucna. [lonstue
00 upparmoHaIbHOM
yucie. JlecaTuunbie
MPUOIIVKCHUS
MppaIMOHaIbHbBIX
YHUCEJL.
JleCTBUTEIIbHBIC
yucna. CpaBHeHUE
JIEMCTBUTEIIbHBIX
YHCE.

YpaBHeHue BHAA

X2 = a.

CBoiicTBa
apupMeTHIECKUX

KBaJpaTHBIX KOPHEW.

[TpeobpazoBanme
YHUCJIOBBIX
BBIPaKEHHUI,
colepxKalux
KBaJpaTHbIC KOPHU

U3 yncia, apuMEeTHUIECKOro KBaJApaTHOrO KOPHSI.
IIpuMeHSATH onepannio U3BJICUCHUS KBAAPATHOTO KOPHS
U3 YKCIIA, HCTIOIB3YH TIPU HEOOXOIUMOCTH KAJIbKYJIATOP.
OueHnBaTh KBaJpaTHbIC KOPHU LICJIBIMU YUCTIAMU U
TECATUYHBIMU JIPOOSIMHU.

CpaBHMBATH U YNIOPSIIOYUBATH PAllMOHAJILHBIC U
UPpallMOHAJIbHBIE YUCJIA, 3alIUCAHHBIE C TTOMOIIBIO
KBaJpaTHBIX KOPHEM.

HMcciieoBaTh ypaBHEHHE X? = @, HAXOAUThH TOYHBIE U
npuOImKkEHHBIC KOpHU Tipr & > 0.

HccaenoBarsb CBOMCTBA KBAIPATHBIX KOPHEH, IPOBOS
YHUCJIOBBIE SKCIIEPUMEHTHI C UCIIOIb30BAHUEM KaJbKYJISITOpA
(KOMITBIOTEPA).

Jloka3pIBaTh CBOiiCTBA apuMETUUECKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh UX JJIsl IPeoOpa30BaHUs BbIPAKECHHUIA.
BoInoJHATH Mpeodpa30BaHUs BHIPAKEHUH, COAEPKAIINX
KBaJ[paTHbIE KOPHU. BrIpakaTh mepeMeHHbIE

U3 reOMETPUYECKUX U (pu3nueckux Gopmyi.

BbI4ucasiTh 3HAYEeHHUS BBIPAKECHUM, COACPHKAIIINX
KBaJpaTHbIE KOPHU, UCIIOJIB3YS MPU HEOOXOAUMOCTH
KQJIBbKYJISTOP.
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Hcnmonb3oBaTh B X0/1€ peUIEHUs 3a4a4 JIEMEHTAPHBIE
IPE/ICTAaBIICHNUS, CBA3aHHbIE C MPUOIMKEHHBIMU 3HAUCHUSI MU
BEJIMYMH.

3HAKOMHUTBCHA C HCTOPUEH pa3BUTUSA MATEMATUKHU

Yuciia ¥ BEIYUCIICHUS.
CreneHs ¢ HeabIM

CrteneHsb ¢ LEIIBIM
ITOKAa3aTeJIeM.

@ opMyJHpPOBATH ONpeAeIeHHe CTEIICHU C IEIbIM
MIOKa3aTeJIEM.

NOKa3aTeseM CranpaprHas 3amuch IIpeacTaBasTh 3anUCh OOIBITNX U MAJTBIX YUCE
qHCIIa. B cTaHJapTHOM Bue. CpaBHUBATH YHCJIA U BEJTUYUHBI,
Pa3mepbr 00bekTOB 3amnucaHHble ¢ ucnoyib3oBanuemM crenenu 10.
OKPYXAIOIIIETO MHUpa HMcnmonb30BaTh 3anMCh YUCET B CTAHIAPTHOM BUJIE
(oT nyIeMEeHTapHBIX JUTSL BBIpAXKEHUS] Pa3MEPOB OOBEKTOB, NITUTEIBHOCTH
YaCTHUII IIPOLIECCOB B OKPYKAIOIIEM MHUPE.
J10 KOCMUYECKUX DopMyIHMPOBATH, 3aIIMCHIBATH B CUMBOJIUYECKOH popMme
00BEKTOB), Y MJLJIIOCTPUPOBATh NPUMEPAaMM CBOWCTBA CTEIIEHU
JUTUTEIILHOCTD C LEJIbIM NTOKA3aTeJeM.
IIPOLIECCOB [IpuMeHSTH CBOIiCTBA CTENICHU /ISl IPEOOPa30BAHMS
B OKPY)KAIOIIEM MHUPE. | BBIPAKECHHI, COIEpKAIIUX CTEIIEHU C LEJbIM MTOKa3aTEIEM.
CBolicTBa CTEIICHU BbINOJAHATH AEHCTBUSA C YMCIaMH, 3alIMCaHHBIMU
C LICJIBIM II0KA3aTeleM | B CTaHIAPTHOM BUje (YMHOXXEHUE, JICTICHHE, BO3BEICHHUC
B CTCIICHB)
AnrebGpandeckue KBanpatHbiii Pacno3zHaBaTrh KBaJApaTHBIM TPEXWIECH, YCTAHABINBATh
BbIpaxkeHus. KBanpaTHblii TPEXUIICH. BO3MO>XHOCTB €T0 PA3JIOKECHUSI HA MHOXKHUTEIH.
TPEXUIIEH Paznoxenue PackiaapiBaTh HA MHOXKHMTEIHM KBAJIPATHBIN TPEXUIICH
KBaJ[PaTHOT'O C HEOTPULATEIIBHBIM JUCKPUMHUHAHTOM
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TpEXWICHA
Ha MHOXXUTEIN

Anrebpanueckue
BBIPKEHUSI.
Anrebpanyeckas 1po0b

15

Anrebpanyeckas
npoOsb. JlomycTumMblie
3HAYCHUS
TIEPEMCHHBIX,
BXOSIIINX

B alreOpanyeckue
BBIPAYKEHUS.
OcCHOBHOE CBOMCTBO
anreOpandeckon
npobu. CokpaiieHue
TPOOEH.

Cnoxenue,
BBIYUTAHHUE,
YMHOKEHUE U JICTICHUE
anreOpandecKux
TPOOEH.
[TpeobpazoBanme
BBIPaKCHUI,
COJIepPIKaIUX
anreOpanyeckue
Ipobu

3anuchIBaTh anredbpandeckue Boipaxkenus. Haxonurb
00JacTh ONpeAeNICHUs PAlMOHAIBHOTO BEIPAXKEHHUS.
BbINOIHATH YHUCIIOBIE TTOJACTAHOBKH U BHIYUCISATH
3HaYeHue ApoOH, B TOM YHUCJIIE C MOMOIIBIO KaJIbKYISTOPA.
®opMyJIHpPOBATH OCHOBHOE CBOMCTBO aireOpandeckoi
JTpoOU ¥ MPUMEHSITh €ro JIJIs MpeoOpa3oBaHus ApoOEH.
BbINOTHATH AeHCTBHSA C AreOpanyecKuMu IpoOsSMH.
[TpuMensTh Ipeodpa3oBaHus BEIPAXKEHUN JJIs1 PEIICHUS
3ana4d. BelpamxaTh nepemeHHble u3 Gpopmyin (husnvecKux,
reOMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYAIHH)
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YpaBHEHUS 1 HEPABEHCTBA. 15 KBanpatnoe PacnosHaBaThb KBaJpaTHBIEC YPABHEHUS.

KBangpatHsie ypaBHEHHS ypaBHeHue. Henonnoe | 3anmmchiBaTh OpMyay KOpHEH KBaIpaTHOTO YPABHEHUS;
KBaJpaTHOE pelIaTh KBaApaTHbIe YPABHEHUsS] — IIOJIHBIE U HEIOJIHBIE.
ypaBHeHue. ®opmyna IIpoBoauTh NpocTelMe HCCAEA0BAHUA KBAIPATHBIX
KOpPHEH KBaJpaTHOIO YpaBHEHUM.
ypaBHeHus. Teopema Pemats ypaBHeHUs, CBOASIIMECS K KBaJAPATHBIM,
Buera. C IOMOIIBIO MTPe0oOpa30BaHUN U 3aMEHOM MEPEMEHHOIA.
Pewenne ypaBHeHwid, HaOaoaaTs 1 aHAIM3MPOBATH CBA3b MEXAY KOPHSAMH U
CBOJISIIIINXCS K03 pUIIMEeHTaMH KBaJIPATHOTO YPaBHEHHUSI.
K KBaJIpaTHBIM. ®opmyaupoBaTh Teopemy Buerta, a Takke oOpaTHYIO -
ITpocreiimue n1poOHO- | TeopeMy, MPUMEHSTh 3T TCOPEMBI ISl PEIICHUS
paLoHaIbHbIE 3ajay.
YpaBHEHUS. PemiaTh TekcTOBBIE 32124 aNreOpandecKuM CIIoCOOOM:
Pemenne TexkcToBbIX NEPEXOJIUTh OT CIOBECHON (OPMYIMPOBKH YCIOBUS 3a/1a4n
3a/1a4 C IIOMOIIBIO K anreOpandecKkoi MOJIeN MyTEM COCTABIICHUS YPaBHEHUS;
KBaJPaTHBIX pelaTh COCTaBICHHOE YPaBHEHUE; HUHTEPIIPETUPOBATH
YpaBHEHUU pe3yJibTar.

3HAKOMHMTBCS ¢ MCTOPUEN Pa3BUTHSI alreOphI
YpaBHEHHUS 1 HEPABEHCTBA. 13 JIuneliHOE ypaBHEHHE Pacno3HaBarhp JIMHENHBIC YPABHEHUS C ABYMS

CucTtembl ypaBHEHHUI

C ABYMsI
EPEMEHHBIMHU, €TO
rpaduk, TpuMepsI
pELICHUs] YpABHEHUN

B LIEJIBIX YHUCJTIAX.
Pemenne cucrem nByx
JIMHEVHBIX YPaBHEHUN

IIEPEMEHHBIMH.

Ctpouthb rpad Ky TUHEHHBIX YPAaBHEHUM, B TOM YHCJIC
HCIOJIB3YS HU(PPOBLIE pecypChl.

Pa3zinuuares napaaieiapHble U NEPECEKAIOIINECS TPSIMbIE
10 UX YPaBHEHHUSIM.

PemiaTes cucteMsl IByX JIMHEMHBIX YPABHEHUH C IBYMsI

MIEPEMEHHBIMH MOJICTAHOBKOU U CIIOKEHUEM.
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C ABYyMs
IIEPEMEHHBIMH.
[Ipumeps! perienus
CHCTEM HEJIMHENHBIX
YPaBHEHUH C IByMs
IIEPEMEHHBIMH.
I'paduueckas
VHTEpIIpeTanus
YpaBHEHUS C ABYMS
IIEPEMEHHBIMU U
CHCTEM JIMHEUHBIX
YPaBHEHUU C IByMsI
IIEPEMEHHBIMH.
Pemenne TexkcToBbIX
3a7a4 C ITIOMOLIBIO
CHCTEM YpaBHCHUU

Pemare npocreimme CUCTEMBI, B KOTOPBIX OJXHO

U3 YPAaBHEHUU HE SBIIICTCS JIMHEHNHBIM.

HpuBomurs rpaguyecKy0 HHTEPIPETAUMIO PELICHUSA
YPaBHEHUS C ABYMs IIEPEMEHHBIMU U CUCTEM YPaBHEHUM
C IBYMsI IIEPEMEHHBIMMHU.

PemaTh TekcTOBBIE 32124 aNreOpanyeckuM crocooom

YpaBHEHHUs ¥ HEPABEHCTBA.
Hepagencrtna

12

Yucnossie
HEpaBEHCTBA U UX
CBOMCTBA.
HepaBeHcTBO ¢ 01HOM
IIEPEMEHHOM.
JIunelineie
HEPABEHCTBA C OJTHOU
MIEPEMEHHON U UX
peuenue. CuctemMbl
JIMHEVHBIX HEPABEHCTB

DopMyJIHPOBATH CBOMCTBA YHNCIIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPAUHATHOM MPSIMOM, 10KA3BIBATH
aNreOpanvyecKu.

IIpMeHATH CBOMCTBA HEPABEHCTB B XOJ€E PELICHHS 3a/1a4.
PemiaTp JIMHENHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
n300paxkaTh pPellIeHUE HEPABEHCTBA HA YMCJIOBOW MPSMOM.
Pemathb cucteMbl TUHEHHBIX HEPABEHCTB, N300paxaTh
pPELICHUE CUCTEMBI HEPABEHCTB HA YMCJIOBOM MPSAMOM
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C OJHOM IEpEMEHHON
Y UX PEILICHHUE.
N3o6paxenue
peLIeHNs TMHEUHOT O
HEPaBEHCTBA U UX
CHCTEM Ha YHCJIOBOU
IIPSAMOU

OyHKIHUH.
OCHOBHBIE TTOHATHUS

[Tonsitne GpyHKIUU.
OO6nacTh onpeeneHus
Y MHOXECTBO
3HaUYCHUN (DYHKIIUU.
CrniocoObI 3a1anus

b yHKIH.

I'paduk dyHKIIHM.
CroiicTBa (QYHKITUH,
UX 0TOOpakeHue

Ha rpaduke

Hcnonb3oBaTh G YHKIIMOHATEHYIO TEPMHUHOJIOTHIO U
CHUMBOJIUKY.

BoruucasaTh 3HaYeHus1 G yHKINH, 3aJaHHBIX pOopMyIaMu
(pu HEOOXOIUMOCTH HCIOIB30BATh KAIBKYJIATOD);
COCTABJISITH TA0JIMIBI 3HAYEeHUH () YHKITUH.

Ctpouth 1o TouKaM rpaguku ¢ yHKIUH.

OnuckiBaTh CBOMCTBA (PYHKIIMK HA OCHOBE €€
rpauIECKOro MpeCTaBICHUS.

Hcnonb30BaTh QPyHKIIMOHATHHYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY.

HccaenoBars npumepsl rpadMKoB, OTPAXKAIOIIUX peaTbHbIe
nporeccel U siBieHus. [IpuBoauTH NpUMepbI IPOLECCOB U
SABJICHUW C 3aJITaHHBIMU CBOMCTBaMH.

HUcnosb30BaTh KOMIIBIOTEPHBbIE P OrPAMMbI

JU1s1 TOCTpoeHus rpadukoB PYHKIMN U U3yYEHHUSI UX CBOMCTB

O yHKIUU.
UrcrioBsie () yHKITUU

YreHue U mOCTpOEHHE
rpaduKoB GyHKITUH.
[Tpumepst rpadrkoB

Haxomuth ¢ nomoumbio rpagpuka QyHKIUN 3HAYCHUE OJHOM
Y3 PACCMATPUBAEMBIX BEJIMYMH M0 3HAYCHUIO IPYTOU.
B HecnmoxHBIX ciiydasx BbIpaxkaTh (pOpMYJ10H 3aBHCHUM OCTh
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dyHKuMH,
OTPaXKaIOIIHNX
peabHBIE MPOIIECCHI.
OyHKIWMH,
OIMCHIBAIOIIIE
IpsIMYIO U 0OPaTHYIO
MPOIOPIIMOHATBHBIC
3aBHCHMOCTH, UX
rpaduku.

I'padux dbynkum

y = X2

OyHKIUH

y =X,y =X,

y =vx, y = |x];
rpadudeckoe pereHue
YPaBHEHUHN U CUCTEM
ypaBHECHUH

MEXKY BEJIMYMHAMMU.
OnuceIBaTh XapakTep N3MEHEHHS OJTHON BEJIMYHUHBI

B 3aBUCUMOCTH OT U3MEHEHHUS JPYroi.

Pacno3naBarh Bujbl n3ydaeMbix QyHkui. Iloka3biBaTh
CXeMaTHYeCKH I10JI0KEHUE Ha KOOPANHATHOM IIJIOCKOCTH
rpaduxos Gpyskumii Buma:y = X2,y = X3, y =+/x, y = |x|.
Hcnonb3oBath GyHKIHOHAIBHO-TPaduYeckue
NPeACTABJICHH Ul PELICHUS U UCCIEAOBAaHNUs YPAaBHEHUN U
CHCTEM ypaBHEHHUM.

IIpuMeHATH HU(POBbIE PecypPChl ISl TOCTPOCHUS
rpadukoB GyHKIUH

[ToBTOpenue u 06001IIeHNE

[loBTOpEHUE
OCHOBHBIX ITIOHSITHU U
METO/IOB KypcoB 7 u 8
KJIacCOB, 000011IcHHE
3HAHUM

Bo10MpaTh, NPUMEHSITh, OHEHUBATH CIIOCOObI CPABHEHUS
YyuceJl, BRIUUCICHHUM, TPeoOpa30BaHU BBIPAKEHU, PEILICHUS
YPaBHEHHM.

OcymecTBJISATH CAMOKOHTP OJIb BBITIOJHSAEMBIX JEUCTBUMN U
CaMOIPOBEPKY pe3yJibTaTa BEIYUCICHUH, TPe0Opa30BaHUi,
MTOCTPOCHUM.

PemiaTe 3a1a4u U3 peaibHOM KU3HH, IPUMEHATH
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MaTeMaTU4YeCKUE 3HAHUS I pEUISHUs 3a7a4 U3 JPYyrux
PEAMETOB.

Pemarth TeKcTOBBIE 32124, CPABHUBATH, BLIOMPATH
CIOCOo0BbI PEUICHUS 3aa4u

OBILEE KOJIMYECTBO
YACOB TIO TIPOTPAMME

102
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9 KJIACC
HaumenoBanue paznena | KosmuecTBc OcHOBHOE OCHOBHBIE BUJIbI I€ATETLHOCTH 00y4alOIUXCS
(TeMbI) Kypca JacoB CoJIepKaHue

Uucna v BEIYUCIICHUS. 9 Panmonaneubie uncna, | Pa3BuBaTh mpeacTraBjeHHs O YUCIAX: OT MHOXECTBA

JleficTBUTENIbHBIC YUCTIA UppalMOHAIIbHbIC HATypaJIbHBIX YKHCEN 10 MHOXECTBA JEHCTBUTEIIHHBIX YUCETT.
YyuCiia, KOHEYHBIE U O3HAKOMHUTBCS C BO3MOXXHOCTBIO MTPEICTABICHUS
OEeCKOHEUYHbIE JEWCTBUTEJILHOTO YHCJIa KaK 0ECKOHEUYHOU JIECITUIHOM
JeCATUYHBIE TPOOH. JTpoOU, MPUMEHSITh JICCATUYHBIC TTPUOIMKCHUS
MHOk€eCTBO panMoHaIBHBIX U UPPAIMOHATBHBIX YHCE]I.
JEeHCTBUTEIIbHBIX HN3o00paxkaTh 1eiiCTBUTENIbHBIC YUCTIA TOUKAMU
YHUCeI,; KOOPAWHATHOU NPSIMOM.
NENCTBUTEIIbHbBIC 3anuchIBaTh, CPABHUBATH M YNIOPSA0YMBATH
Yyucia Kak JEWCTBUTENIbHBIC YUCTIA.
OEeCKOHEUHbIE BbINOIHATH, COYETasi YCTHBIE U TUCbMEHHBIE TPUEMBI,
JECATUYHBIC TPOOH. apudgmMeTHyecKue AelCTBHUS C PallMOHATIbHBIMU YHCIIAMU;
B3anMHO 0gHO3HAYHOE | HAXOAMTh 3HAUYECHUS CTEIECHEH C IeJIbIMU MMOKa3aTeIsIMUA U
COOTBETCTBUE MEKY KOPHEH; BBIMUCJISATH 3HAUYCHUS YUCJIOBBIX BbIPAXKECHUM.
MHOXECTBOM IHosy4yuTs npejacTaBiieHNe O 3HAUUMOCTH
JNEUCTBUTEIIbHBIX JIEVCTBUTEIIBHBIX YACEN B MTPAKTUYECKON AEATEIbHOCTH
YUCEJl U MHOXKECTBOM YeJIOBEKa.
TOYEK KOOPAMHATHOM AHAJIM3UPOBATH M J1€JIaTh BHIBOABI O TOUHOCTH
NPSIMOH. NPUOIMKEHUS JEHCTBUTEIIBHOTO YHCIIA TIPU PEILIEHUN
CpaBHeHue 3ajad.
JCUCTBUTEILHBIX Yucell, | OKpYyrasiTh ACHCTBUTEIIbHBIC YHCIIA, BHIMIOJIHATH
apupMeTHUIeCcKue NPUKUAKY pe3yJbTaTa BhIUUCICHHUM, OlleHKY 3HAUCHUI
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JICUCTBUS

C JICUCTBUTEIBLHBIMU
YHCJIAMH.
[Ipubnuxénnoe
3HAYCHUE BEJIMYUHEI,
TOYHOCTD
PUOJIMKECHHUS.
OKpyrjieHue 4Yncer.
[Ipukuaka u oueHka
pe3ynbpTaToB
BBIYHCJICHUH

YHUCJIOBBIX BBIPAKECHUN.
3HAKOMHUTBCH C HCTOPUEH pa3BUTUSA MATEMATUKHU

YpaBHEHUSs ¥ HEPABEHCTBA.
YpaBHEHUS C OJHOU
IIEPEMEHHOM

14

JIuHeniHOE ypaBHEHUE.
Pemenune ypaBHeHu,
CBOJISIIIINXCS

K JIMHCHHBIM.
KBagpatHoe
ypaBHEHHE. Penienue
YpPaBHECHUH,
CBOISILUXCSA

K KBaIPaTHBIM.
bukBanpaTtHbie
YPaBHEHUS.

[Ipumepsl pereHus
YPaBHEHUU TPEThEH

Y YETBEPTOU CTETIEHEU

OcBanBaTh, 3a1IOMUHATH U IPUMEHATH rpadpuyeckue
MEeTO/bI [IPY PELICHUH YPaBHEHUM, HEPABEHCTB U UX
CUCTEM.

Pacno3naBars 1iespie U ApOOHBIC YpaBHEHUS.

Pemats JiuHeHbIE U KBAIPATHbIEC YPABHEHUS,
yYpaBHEHHUsI, CBOJIAIIMECS K HUM, POCTEHIINEe APOOHO-
palHOHAJIbHBIE YPaBHEHUS.

IIpeasiaraTh BO3MOXKHBIE CITIOCOOBI PEIIEHUSI TEKCTOBBIX
3a7a4, 00CyKIaTh UX U pelaTh TEKCTOBbIE 3aa4l
pPa3HBIMH CIIOCOOAMH.

3HAKOMHUTBCH C UCTOPUEN Pa3BUTUSA MAaTEMATUKHU
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pa3noKeHueM
Ha MHOXHTEIH.
Pemenue apobHo-
palMoHaIbHBIX
YpPaBHEHUM.

Pemenne TekcTOBBIX
3a/1ay anreOpanyeckum
METOJIOM

YpaBHEHUS 1 HEPABEHCTBA.
Cucrtembl ypaBHEHHUI

14

YpaBHeHUE C ABYMs
MEPEMEHHBIMU U €0
rpaduxk.

Cucrema AByX
JIMHEWHBIX YPAaBHCHUU
C ABYMs
IIEPEMEHHBIMU U €€
peuieHue. Pemenne
CHUCTEM JIBYX
YpaBHEHUH, OJTHO

13 KOTOPBIX JJUHEHHOE,
a Ipyroe — BTOPOH
CTEIICHHU.
['padmueckas
VHTEpIIpETaLus
CHCTEMBI YPAaBHEHUIN

C IBYMsI IEPEMEHHBIMHU.
Pemenne TekcToBBIX

OcBauBaTh M MPUMEHSITH TPUEMBI PEIIICHHS] CUCTEMBI
JBYX JTUHCHHBIX YPAaBHEHUH C IBYMS NIEPEMCHHBIMH U
CHUCTEMBI JIBYX YPaBHCHHH, B KOTOPBIX OJTHO YPaBHCHHE HE
SIBJSICTCSL JTMHCWHBIM.

Hcnoab3oBaTh QyHKIIMOHATHEHO-TpaQUIECKHE
NIPEICTABJICHHUS TS PelIeHusl U UCCJIeOBAHUS YPABHCHHIA
U CHCTEM.

AHATH3UPOBATH TEKCTHI 33/1a4, PelIaTh X
anre0pandecKuM CIoco0oM: MepexXoauTh OT CIIOBECHOM
(bOpMYJIHPOBKH YCIIOBUS 3a/1a4 K aJIreOpandecKon MOICIIH
myTéM COCTaBJICHUS CUCTEMBI YPaBHCHUH; peliaTh
COCTaBJICHHYIO CUCTEMY ypaBHEHUH; HHTEPNPETUPOBATH
pe3ynbTar.

3HAKOMHUTBCS ¢ UICTOPHEN Pa3BUTHS MaTEMATUKA
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3a]1a4 anredpandecKum
crocooom

YpaBHEHHUs U HEPABEHCTBA. 16 Hucnosble Yurare, 3a1MCHIBATDH, IOHUMATH, HHTEPIPETUPOBATH
Hepasencrtna HEPABEHCTBA U UX HEPABEHCTBA,; UCIIOJIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTHIO.
CBOWCTBA. BoInosHATH peoOpa3oBaHus HEPABEHCTB, HCMOJIb30BATh
JIunenHbie JJ1s1 TIpeoOpa3oBaHMsl CBOMCTBA YHCIIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBarh JTMHEMHBIEC U KBAJIPATHBIE HEPABEHCTBA.
C OJTHOM TTEpEMEHHOMN Pemarsb nmuHEHBIE HEPABEHCTBA, CUCTEMBI JIMHEWMHBIX
U UX pEUICHHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIFOYAKOIINAX
Cucrembl TMHEHHBIX KBaJI[paTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
HEPABEHCTB C OJHOMU MOJIYYEHHBIE PELICHUS.
IIEPEMEHHOM U UX HN300paxkaTh pelieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB
peLIeHue. Ha YHCJIOBOM NPAMOM, 3aNIMChIBATH PEIICHUE C IIOMOILBIO
KBanpartusie CHUMBOJIOB.
HEPABEHCTBA U UX PemaTes KBagpaTHbIC HEPABEHCTBA, UCIIOJIb3Ys
peLIeHHE. rpaduyueckue mpeCcTaBICHHUS.
I'paduueckas OcBauBaTh ¥ NPUMEHATH HEPABEHCTBA [IPY PELICHUU
VHTEpIIpeTaus Pa3JIMYHBIX 33124, B TOM YHUCJIE IPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C ABYMs
IIEPEMEHHBIMHU
DO yHKIIUU 16 KBanparnunas Pacno3HaBaTh BUAbI H3y4aeMbIX (D YHKIUA;

bynkus, e€ rpaduk u
cBoricTBa. [lapaboua,
KOOPJMHATHI BEPILIMHbI
napaboJbl, OCh

WLITIOCTPUPOBATH CXeMaTHY€eCKH, 00bSICHATDH
pacmosyio’keHre Ha KOOPIWHATHOM TIOCKOCTH TpaduKoB

Gynxumii Buga:y = kx,y = kx + b,y :ﬁ,y = X4
X
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CUMMETpPHH NapadoJIbL.

I'paduxu pyHxmii:
= kx,
= kx + b,

<K<K << < < <
1
>
S

y = X3,y =+, Y = |x| B3aBHCHMOCTH OT 3HaUEHHIA
KO2()(PUIIUEHTOB; ONMUCHIBATH UX CBOMCTBA.
Pacno3naBarh kBajpaTUuHyIO (YHKIMIO IO hOopMYyIIE.
IIpuBOAMTH NPUMeEPBI KBAIPATUYHBIX 3aBUCUMOCTEH
U3 pealbHOM )XKU3HU, (PU3UKH, T€OMETPHUH.

BoisiBASITH 1 0000111aTH OCOOCHHOCTH Tpaduka
KBaJIpaTUYHON QYHKLIMH Y = ax®> + bx + c.

CrtpouTth U M300pazkaTh cXxeMaTH4YeCKH rpauku
KBaJIpaTUYHBIX (YHKIUH, 3aIaHHBIX (POpMyJIaMu BHJIa
y = axiy =ax’ +q,y = a(x + p)y = ax’> + bx + c.
AHaJIM3UPOBATHh U MPUMEHATH CBOWCTBA U3Y4ECHHBIX
GyHKIUN U1 X TOCTPOCHMSI, B TOM YHUCJIE C TTOMOIIIBIO

(G POBBIX PECYPCOB

YuciioBbie
IMOCJIEJOBATEILHOCTHU

15

ITonsaTue ynciaoBou
ITOCJICIOBATEILHOCTH.
3ajanue
I10CJIeI0BATEILHOCTH
PEKYPPEHTHOM
dbopmyoit u

dbopmysoit N-To wieHa.

Apudmerndeckas u
reoMeTpuuecKas
IIPOTrPECCUMU.
®opmyJibl N-TO YieHa
apumeTHIecKoi u
reOMETPUYECKON

OcBauBaTh M IPUMEHSITh UHACKCHbIE 0003HAYCHMUS,
CTPOUTH peuyeBble BHICKA3BIBAHMS C UCIIOJIb30BAaHUEM
TEPMHUHOJIOTUH, CBS3aHHOMN C TTOHSITHEM
MOCIIEIOBATEIEHOCTH.

AHanu3upoBaTh GopMyy N-ro wieHa
MOCIIEZIOBATEIbHOCTH WM PEKYPPEHTHYIO (popMyITy

U BBIYHCJIATH YICHBI TOCIE0BATEIHLHOCTEHN, 3aTaHHBIX
TUMU (HOPMYITaAMH.

YcraHaBJIUBATH 3aKOHOMEPHOCTH B TIOCTPOCHUHT
MOCIIE/IOBATEIIbHOCTH, €CIIM BBITUCAHBI TIEPBHIE HECKOIBKO
€€ YJICHOB.

Pacno3HaBaTh apupMETHIECKYIO U TEOMETPUIECKYIO
MIPOrPECCHUH TIPH Pa3HBIX CIOCO0AX 3aTaHMS.
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IPOrPECCUM, CYMMBI
MEPBBIX N YJICHOB.
N3o6paxenue uieHOB
apudMeTUIECKON U
reOMETPUUECKON
MPOrpPeECCU TOYKAMH
Ha KOOPAWUHATHOMU
MJIOCKOCTH.
JIuHeHbIN 1
YKCIOHECHIIMAJIbHBIN
pocCT.

CiioxHBIE POLEHTHI

PemaTs 3a1auu ¢ ucnonab3oBaHueM (opMyI N-TO YieHa
apu(MeTHUeCcKol U TeOMETPUUECKON MpOrpeccuid, CyMMbl
IIEPBBIX N YICHOB.

M300paxaTh 4IEHBI OCIEN0BATEIBHOCTH TOUYKAMU

Ha KOOPAMHATHOM IIJIOCKOCTH.

PaccmaTpuBarhs npuMepsl IMPOLECCOB U ABJICHUNT

U3 peajbHOM JKU3HU, WLIIOCTPUPYIOLIE U3MEHEHUE

B apU(PMETHUECKOI MPOTrPeCcCuu, B FTeOMETPHUUECKOM
POrpeccuu; U300pakaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecKH.

PemaTe 3a1a4M, CBs3aHHBIC C YUCIOBBIMU
IIOCJIEI0OBATENIBHOCTAMY, B TOM YHUCIIE 3a1a4U U3 PEAIbHON
KHU3HU C UCIIOJIb30BaHUEM LU(PPOBBIX TEXHOJIOTHH
(MeKTpOHHBIX TAOMHII, TPaPUUECKOT0 KAIBKYISATOPA U T.11.).
Pemathb 3a/1aun Ha CIOXKHBIE IIPOLEHTHI, B TOM YUCIIE
3a/1a4y U3 pealIbHOM MPAKTUKHU (C UCIIOJIB30BAHUEM
KaJbKyISTOPA).

3HAKOMHTBCS C HCTOPHEH Pa3BUTH MaTEMaTUKA

[ToBTOpenue, 06061IICHNE,
cUcTeMaTHh3alusa 3HaHUI

18

Yucaa n
BBIYHMCJIEHHS (3aITHCH,
CpaBHEHHE, JICUCTBUS
C JICMICTBUTEIbHBIMHU
YUCJIaMH, YUCIOBAS
psiMasi; TIPOLICHTHI,
OTHOIICHHS,
IIPOITOPIIVH;

OmnepupoBaTh NOHATUSIMH. MHOXECTBO, TOJMHOXECTBO,
oreparfy HaJl MHOXECTBAMU; UCIOIb30BATh rpadudecKoe
MPEACTAaBICHUE MHOKECTB JIJI1 OMMCAHUS PEATbHBIX
MPOLIECCOB U SIBJICHUM, MPU PEUICHUU 3a/1a4 U3 APYTUX
y4eOHBIX MPEAMETOB.

AKTYaJIu3MpOBATH TEPMHUHOJIOTHI0 U OCHOBHbIE
JAelCTBHSA, CBSI3aHHBbIE C YUCJIAMHU: HATYpaJIbHOE YHCIIO,
MPOCTOE U COCTABHOE YMCIIA, ICIMMOCTh HATypalbHbIX
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OKpYTJICHHE,
npuOIMKEeHHE,
OLICHKA; PeLIEHUE
TEKCTOBBIX 3a]1a4

yuces, IPU3HAKKU ACIUMOCTH, LEJI0€ YUCIIO, MOLYJIb YNCIIa,
OOBIKHOBEHHAs U JAECATUYHAs 1pOOU, CTAaHJAPTHBIN BUA
quclia, apupMeTH4ecKuil KBaJApaTHbI KOPEHb.
BoINOIHATH JeficTBHS, CPABHUBATH M YIIOPAA0YUBATDH

aprupMeTUUECCKUM 4KCJIa, MPEJICTABISATh YUCIIa Ha KOOPAUHATHON MPSIMOMH,
CII0coO0M) OKPYIJISITh YMCTIA; BHIMOJIHATH NPUKUAKY H OIIEHKY
pe3ynbTara BHIYUCICHUMN.
Pemath TeKcTOBBIE 321a49U apU(PMETHUUESCKUM CIIOCOOOM.
Pemath npakTuyeckue 3aauM, COJACpKaIlnue MPOICHTHI,
JTOJIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpEMsI — PACCTOSIHUE, [IEHa — KOJIMYECTBO — CTOMMOCTD,
00BEM pabOThl — BpeMsl — MPOU3BOAUTEIBHOCTH TPY/AA.
Pa30uparthb peanbHble )KU3HEHHBIE CUTYAIINH,
(popmysIMpoBaTH UX Ha S3bIKE MATEMATHUKH,
HAXOIUThb pPEIICHUE, TPUMEHSIA MaTeMaTUYECKUI ammapar,
HHTEPNPETHUPOBATH PE3yJIbTaT
Auredpanuyeckue OnepupoBaTh NOHATUAMM: CTEIICHB C LEJIBIM
BbIpasKeHUsI nokazaTesieM, apu(pMEeTHUCCKUN KBaIpaTHBIN KOPECHb,
(mpeobpa3oBaHme MHOTOYIEH, ajaredopandeckas 1po0b, TOXKIECTBO.
anreOpandecKux BbINOIHATH OCHOBHBIE 1€MCTBUSA . BHITIOJIHATH Pacu€Thl
BBIpaKEHUM, o ¢hopMysaM, MpeoOpPa3oBLIBATH IIEIIbIC, TPOOHO-
JIOITyCTUMBbIC palMoHaIbHBIE BHIPAYKCHUS U BBIPAXKEHHUS C KOPHIMHU,
3HAYEHMUS) pea30BBIBATH PA3JIOKEHUE MHOTOUYJICHA HA MHOXKUTEIIH,

B TOM YHCJIE C UCIOJIb30BaHUEM (POPMYI Pa3HOCTHU
KBaJ[paTOB U KBAJIpaTa CYMMBI U pa3HOCTH; HAXOIUTh
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JOMYCTUMBbIE 3HAUEHUS TIEPEMEHHBIX JIs1 JPOOHO-
pPaLMOHAJIBHBIX BBIPAXKECHUN, KOPHEH.

MogeaupoBaTh ¢ IOMOIIBIO GOPMYI peasIbHbIE IIPOLIECCHI
U SIBJICHUS

DyHKIUHA
(moctpoenue,
CBOMCTBA U3Y4YEHHBIX
dyHKUMI;
rpaduyeckoe pelieHue
YPaBHEHUHU U UX
CHCTEM)

OnepupoBath NOHATUSAMM. P YHKIUA, TpapuK QyHKIINH,
HYJU (YHKUIHUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,
POMEXYTKH BO3pacTaHusl, yObIBaHUs, HAUOOJIbLIEE U
HauMeHblIee 3HaYeHUs () YHKIUH.

AHAJIM3UPOBATH, CPABHUBATH, 00CY:KIaTh CBOWCTBA
GyHKIUH, CTPOMTH UX TpadUKH.

OnepupoBaTh NOHATHUSIMM: TIPSIMAsi TPOMIOPLIUOHATEHOCTb,
o0OpaTHas MPONOPIUMUOHAIBHOCTD, JUHEHas (QyHKIHUS,
KBaJpaTudHas GyHKIM, Tapadoa, rumnepoona.
HUcnonb3oBaTh rpag MK IS ONIPEIEIIEHNUS CBOMCTB,
MIPOIIECCOB U 3aBUCUMOCTEH, ISl pEIICHUS 33724 U3 IPYTUX
y4eOHBIX IPEAMETOB U PEANbHON KU3HU; MOJAEJIUPOBATH

C TIOMOIIBIO TPa(PUKOB peanbHbIC MPOIIECCHI U SIBJICHUS.
Bripaxats ¢gopmyiaMu 3aBUCUMOCTH MEK1Y BETUUYNHAMU

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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OEAEPAJIBHAS PABOYASA ITPOI'PAMMA YYEBHOTI'O KYPCA
«C’EOMETPUS» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

['eomeTpus Kak OOWH U3 OCHOBHBIX PA3/EJIOB IIKOJIbHOW MAaT€MAaTUKH, UMEIOLIAN
CBOEH LENbI0 00ECNEeYuTh M3y4yeHUE CBOMCTB M pa3MepoB (UTYp, UX OTHOUIEHUH U
B3aMMHOE PACIIOJOXKEHUE, OMHUPAETCS Ha JIOTMYECKYIO, JOKAa3aTeNbHYIO JIMHHUIO.
IleHHOCTh W3y4YeHUS TEOMETPUM HAa YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
3aKJII0YaeTCsI B TOM, 4YTO OOYYAIONIMHCA YYUTCS TPOBOJAUTH JOKa3aTeJIbHbBIC
pacCy X J€HHs, CTPOUTHh JIOTUYECKUE YMO3AKJIIOUEHMS, JIOKa3blBaTb HWCTUHHBIE
YTBEPKIACHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PaCCYKIACHUS
«OT TPOTUBHOTO», OTJIMYATh CBOKMCTBA OT MPU3HAKOB, (GOpPMYyIUpPOBaTH OOpaTHHIC
YTBEPKICHHUS.

BTopoli 1EHHOCTHIO HM3yYEHHSI TEOMETPUM SIBISICTCS MCIIOJB30BAHUE €€ Kak
WHCTPYMEHTa MpPHU PEIIEHUH KaK MATEeMAaTHYECKUX, TaK M NPaKTUYECKUX 3ajad,
BCTPEUAIONTUXCSA B peayibHON >XKU3HU. OOYdJaroniuics TODKEH HAYYUTBhCS OINpPEICIUTh
TreOMETPUUECKYIO (UTYpy, ONHCATh CIOBAMHU JIAHHBIM 4YepTEX WM PUCYHOK, HANTH
IUIONIA/Ib 3€MENBbHOIO YYacTKa, PacCUUTAaTh HEOOXOIUMYIO JUTMHY ONTOBOJOKOHHOTO
Kabenst uinu Tpedyemble pa3Mepbl rapaxa JUisi aBTOMOOWIISL. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIUTEIbHAS JIMHUS B uU3ydyeHUH reomeTpud. llpu pemenunm 3amau
NPAKTUYECKOr0 XapakTepa OOy4aloUuIuiCs Y4UTCS CTPOUTh MAaTEeMAaTHYECKHE MOJEIH
peanbHbIX KU3HEHHBIX CUTyalluid, MPOBOAUTH BHIYMCIEHUS U OLICHUBATH aJ€KBAaTHOCTb
MOJIy4YEHHOTO PE3YJIbTaTa.

Kpaiine BaxxHO mMOMYEPKUBATH CBA3M TEOMETPUU C JAPYTUMHU  Y4eOHBIMU
npeIMeTaMi, MOTUBHPOBATH HCIIONBH30BATh OMPENEIICHUS T€OMETPUUECKUX (GUryp Hu
HOHSITHM, JEMOHCTPUPOBATh MPUMEHEHUE TOJYYEHHBIX YMEHUH B (PU3UKE U TEXHHKE.
Otu cBsi3u HauOosiee SpPKO BHUIHBI B TeMax «Bektoper», «TpuronHomerpuueckue
COOTHOIIEHUs», «Metoa koopauHaT» u «Teopema I[Tudaropa».

VYueOnbiii kypc «['eomeTpus» BKIIOYAET CJIEAYIONIME OCHOBHBIC Pa3fIeibl
conepkanus: «I'eomerprdeckue GUTyphbl U UX CBOHCTBa», «M3MepeHne reoMeTpuiecKnx
BEJIMYMH», «J[eKapTOBBI KOOPJAWHATBHI Ha IUIOCKOCTH», «BekTopeI», «/[BukeHuUs
miockoctu», «IIpeoOpazoBanms mog00us».

OO6miee dYWMCIO YacoB, PEKOMEHIOBAHHBIX I M3Yy4eHUS Y4eOHOTO Kypca
«['eomerpus», — 204 vaca: B 7 xinacce — 68 gacoB (2 waca B Hemeno), B 8 kiacce —
68 gacoB (2 gaca B Hezenmo), B 9 kiacce — 68 yacoB (2 yaca B HEJICITIO).
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COJAEP/KAHUE OBYUYUEHUA
7 KIIACC

Havasnbnbie noHaTusa reomerpun. Touka, npsmas, OTpe30K, J1y4. Yroia. Buasl yrios.
Beprukanbabie U cMexHble yribl. buccekrpuca yrma. JlomaHas, MHOIOYrOJIBHUK.
[TapayiebHOCTD U NEPIEHAUKYIAPHOCTD IIPSAMBIX.

Cummetpuunble ¢urypsl. OCHOBHBIE CBOMCTBa oceBoM cumMmerpuu. lIpumepsl
CUMMETPUHU B OKPYKaIOIIEM MUpE.

OCHOBHBIE TOCTPOEHHUSI C MOMOIIBIO IIUPKYJIA U JIMHENKU. TpeyronsHuk. Beicora,
MeuaHa, OMCCEKTpUCca, UX CBOMCTBA.

PaBHOOE1peHHBIN 1 pABHOCTOPOHHUM TpeyroiabHuKH. HepaBeHCTBO TpeyroabHUKa.

CBoiicTBa M TpU3HAKKW PaBHOOENPEHHOro TpeyrojibHUKaA. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBoiicTBa M NpU3HAKU NapajUieiabHbIX NpAMbBIX. CyMMa YIJIOB TpEYroJIbHHUKA.
Breminue yrisl TpeyrojapHUKA.

[IpsmMoyronbHblii  TpeyrosbHUK.  CBOWCTBO  MeAMAaHbl  IPSIMOYIOJBHOTO
TPEYroJbHUKA, NPOBEAEHHOU K TrumnoreHyse. [Ipu3Haku paBeHCTBA NPSIMOYTOJIBHBIX
TPEeYroJabHUKOB. [IpsiMOyronbHBINA TpeyrojabHUK ¢ yriom B 30°.

HepaBeHcTBa B reoMeTpUM: HEPABEHCTBO TPEYIrOJBHHMKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OoJbIlIeM yriie U 00JbllIel CTOPOHE TpeyrojabHuKa. [lepnenaukymsp
Y HaKJIOHHAs.

I'eomerprueckoe MecTo TOUEK. bruccekTpuca yria U CepeauHHbIN NEPIEHAUKYIIP
K OTPE3KYy KaK F€ OMETPUYECKHUE MECTa TOUEK.

OKpyXKHOCTb M KpYI, XOpJla U IHaMeTp, UX CBOMCTBA. B3aumHoe pacnosnoxeHue
OKpY)KHOCTH u npsiMoil. KacarenbHass M cekymass K OKpyXHOCTH. OKpyXHOCTS,
BIIMCAHHAsA B YroJjl. BrimcanHas U onyvcaHHas OKPYKHOCTH TPEYTrOJIbHUKA.

8 KVIACC

UYerpipéxyronpauku. llapamienorpamMm, ero npusHaku M CBOMCTBA. YacTHbIE
CJIydau mapaiiesiorpaMMoB (IpsSMOYTrOJIbHHUK, pOMO, KBaJIpar), UX IMPU3HAKH U CBOMCTBA.
Tpanenus, paBHOOOKast Tpamnerus, e€ CBOWCTBA U nMpu3HaKku. [IpsMoyronbHas Tpanemusi.

Merton ynBoenus meauansl. LientpanbHas cumMmetpust. Teopema @aneca u teopema
O IPOMNOPLIMOHATBHBIX OTPE3KaX.

CpenHue TUHUM TPEYrojbHUKA U Tpaneuuu. LIeHTp Macc TpeyroyibHUKA.

ITonobue TpeyronmpbHUKOB, KO3QduuenT mnomodus. IlpusHaku momo0Us
TpPEeyroibHUKOB. [IprMeHeHne no1o0us Mpy pelieHuu MPaKTHUYECKUX 3a]1ay.

CaoiicTBa Tmomazeii reomeTpudeckux puryp. DopMymbl IS TUTOIIAAH
TpeyrojibHUKa, NapajerorpaMma, pomba u Tpaneuuud. OTHOIIEHUE IIOMIAIEeH
oA00HBIX GUTYP.

Brluncnenue miomane TpeyroabHUKOB W MHOTOYIOJBHMKOB HA KJIE€TYATOU
Oymare.
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Teopema Iludaropa. Ilpumenenue Teopembl I[ludaropa mnpu pemeHuu
MIPAKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOr0o yIJIa MPSIMOYIOJbHOTO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUrOHOMETpUYecKHe (YHKLIHMH YIIIOB
B 30°, 45° u 60°.

BrnucanHble M LIEHTPAJbHBIE YIJIBI, YrOJ MEXIAY KacaTeIbHOM M XOPAOW. YTIIbI
MEXKy XOpAaMU U CEKyIIMMHU. BrimcaHHbIE ¥ ONIMCaHHBIE YETHIPEXYTONIBHUKHN. B3aumHoe
pacroniokeHnue ByX OKpykHocTed. Kacanue okpyxkHocTed. OOuue kacaTeilbHbIE K
JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanrerc yrioB ot 0 mo 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
TOXKeCTBO. DOPMYJIIBI IPUBEICHUS.

Pemenue TpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Pemienue
NPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM T€OPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB.

[IpeoOpazoBanue nmogodus. [TomoOue coOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 mpoW3BENEHUU OTPE3KOB XOPZ, TEOPEMBI O NMPOU3BENCHUU OTPE3KOB
CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

Bekrop, mimHa (MOAy/b) BEKTOPa, COHAMpPABICHHBIC BEKTOPBI, MPOTHBOIOIOXKHO
HaIlpaBJIEHHbBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpallld
HaJ BeKTopamu. PasznokeHWe BEKTOpa MO JBYM HEKOJUIMHEApHBIM BEKTOPaM.
Koopnunater  BekTopa. CKalsipHOE€  NPOU3BEACHHUE  BEKTOPOB, IMPHUMEHEHHUE
IUISl HAXOXKAEHUS IJIMH U YTJIOB.

JlexapToBbl KOOpPAMHATBI HA IUIOCKOCTH. YPABHEHUA NPSMOM U OKPYKHOCTHU
B KOOpJMHATAX, IEPECEUECHUE OKPYKHOCTEH M MpsMbIX. MeToA KOOpAWHAT U €ro
IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKY. J|TMHA OKpYKHOCTH. [ pagycHas u paaguanHas Mepa
yrja, BBIYMCICHHUE JJIMH 1YT OKpyx)HocTel. [nomans kpyra, cekropa, CEerMeHTa.

JIBIOKCHUST TUIOCKOCTH W BHYTPCHHHE CHUMMETpUH (Guryp (3JieMeHTapHBIC
npeacraiienus). [lapannensusiii nepenoc. [ToBopor.

IHPEAMETHBIE PE3YJIBTATBI

IIpeaqmeTHBIE pe3ynbTaThl OCBOSHHS MPOTPAMMbI Y4eOHOTO Kypca K KOHITY
oOydeHus B 7 Kjacce:

Pacrio3naBaTth HW3ydeHHBIE TEOMETPHUYECKHUE (PUTYPHI, OMPENENiaTh MX B3aUMHOE
pacmojio’keHrne, u300pakaTh TEOMETPHUECKHE (UTYpHI, BBIMIOJHATh YEPTEHKH
[0 YCJIOBHIO 3ajaud. V3mepsaTh JWHENHBIE W YIJIOBbIE BeNWUYMHBI. Pemarte 3amauum
Ha BBIYMCJICHUE JIJIMH OTPE3KOB U BEJINYHH YIJIOB.

Jlenath rpyOyr0 OLIEHKY JIMHEWMHBIX W YrJIOBBIX BEJIMYMH MPEIMETOB B peajibHOM
KU3HHU, pa3MEepoB MPUPOAHBIX OOBEKTOB. PaszmuyaTh pa3sMepsl 3THUX OOBEKTOB
TI0 TTOPSAJIKY BEJIMYUHBI.
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CTpouTh 4epTERU K TEOMETPUUECKHAM 3a1a4aM.

Ilonb30BaThCs NMpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCIIOJIB30BATh IPU3HAKU U
CBOWCTBA paBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PEIIEHUH 3a/ad.

IIpoBOINMTE JIOTMYECKHE PACCYXKIAEHUS C MCIOJIB30BAHUEM T€OMETPUUYECKUX
TEOPEM.

[lonb30BaTbCsi  NpPU3HAKAMM  PABEHCTBA  MPSIMOYIOJIBHBIX  TPEYTrOJbHUKOB,
CBOMCTBOM MEJIUAHbl, INPOBEIAEHHOW K T'MIIOTCHY3€ MPSIMOYITOJBHOIO TPEYrOJbHUKA,
B PELIEHUN I'€OMETPUUECKUX 3a]1a4.

OnpenensTe MapaieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT
¢ HUMHU cekymas. OnpenensTe NapaieIbHOCTh MNPAMBIX C TMOMOIIBIO PaBEHCTBA
PACCTOSIHUN OT TOYEK OJHOU MPSIMOM 10 TOYEK APYTOU MPsIMOM.

Pemate 3a1aun Ha kieTyaToi Oymare.

[IpoBOAUTH BBIYMCICHHUS W HAXOAUTh YUCJIOBbIE W OYKBEHHbIE 3HAYEHUS YIJIOB
B T'E€OMETPUYECKUX 3aJayax C HCIOJb30BAHHEM CYMMBbI YIJIOB TPEYTOJbHUKOB U
MHOTOYI'OJIbHUKOB, ~CBOMCTB  yIJIOB, OOpa30oBaHHBIX TMPU T[EPECEUECHUU JIBYX
napaJuIeIbHbIX MPSAMBIX CEKYLIEH. PemaTe npakTuueckue 3a1a4i Ha HaX0KJAEHUE YIJIOB.

Brnanerp mNOHATHEM T'E€OMETPUYECKOTO MECTa TOYEK. YMETh ONpPEAEsITh
OHMCCEeKTpHCY YIJla U CepeIMHHBIN MEPIEHANKYISAP K OTPE3KY Kak TeOMEeTPUUYECKUE MecTa
TOYEK.

@opMynMpOBaTh OINPEIEICHUs OKPYKHOCTH M Kpyra, XOpAbl U AuaMerpa
OKPYXXHOCTH, II0Jb30BAaTbCA HX CBONCTBAMU. YMETb IPUMEHATH OTH CBOWCTBA
IIPY PELICHUH 3a]1a4.

BitaeTs noHsATHEM ONIMCAHHOU OKOJIO TPEYIOJIBHUKA OKPYKHOCTH, YMETh HAXOIUTh
e¢ ueHtp. Ilomp3oBaThCcsi (pakTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYrOJIbHHUKA
[IEPECEKAIOTCS B OJHOU TOUYKE, U O TOM, YTO CEPEAUHHBIE NIEPIIEHINUKYIISAPBI K CTOPOHAM
TPEYrOJIbHUKA IIEPECEKAOTCSA B OJHOM TOUKE.

Bnagerp mnoHSATHEM KacaTeJbHOM K OKPYKHOCTH, IIOJb30BaThCS TEOPEMOU
0 MEPIEHIANKYJIAPHOCTU KaCaTEJIbHOU U paauyca, IPOBEAEHHOIO K TOYKE KaCaHUs.

Ilonb30BaTbCs NMPOCTEHMIIMMU I'€OMETPUYECKHUMHM HEPABECHCTBAMH, IIOHUMATh MX
MMPAKTUYECKUU CMBICIL.

IIpoBOIUTE OCHOBHBIE TI'€OMETPUYECKHE IOCTPOCHHsS C IOMOIIBIO LHUPKYJISI H
JIMHEUKHU.

IIpeameTHbIE pe3yNbTaThl OCBOSHHUS IPOTPAMMBI Y4eOHOTO Kypca K KOHITY
oOydeHus B 8 Kjacce:

Pacnio3HaBaTh OCHOBHBIE BUJBI YETBIPEXYTOJIBHUKOB, UX JIEMEHTHI, MOJIb30BATHCS
VX CBOMCTBAaMH IIPU PELICHUHU F€OMETPUYECKHUX 3a/1a4.

[TpruMeHATh CBOWMCTBA TOYKHU MEPECCUCHUST MEIHMAH TpeyrojbHHKa (IIEHTpa Macc)
B PEILICHUU 3a]a4.

Brnanets moHATHEM CpegHEW JIMHUM TPEYrOJbHUKA U TpANElUd, MPUMEHSITh UX
CBOMCTBa IpU peELIeHUMU reomerpuueckux 3anad. [loms3oBaTbesi Teopemoint Daneca
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U TEOpPEMOM O IPONOPLUOHANBHBIX OTpPEe3KaX, IPUMEHATb UX I PELICHUA
IIPAKTUYECKUX 3a1au.

[IpuMeHsATh NpU3HAKK TMOAOOUS TPEYrOJNbHUKOB B PEIIEHUH T'€OMETPHUYECKUX
3a/1ad.

[lonb3oBatbest  Teopemoit Iludaropa nans  pemieHUss TEOMETPUUYECKUX U
MpakTUYeCKUX 3a1ad. CTpOUTh MaTeMaTHYECKYK0 MOJEIb B NPAKTUYECKUX 3aJayax,
CaMOCTOSATEJIBHO JeJaTh YEPTEK U HAXOAUTH COOTBETCTBYIOLINE JJIUHBI.

BiianeTs noHATHUAMU CUHYCA, KOCUHYCA U TAHI'€HCA OCTPOIO yrja IPsMOYrOJIbHOIO
TpeyrojbHuKa. 1101630BaTHCS HTUMU NOHATUAMMU JJIS PELLICHUS IPAKTUYECKUX 3a7a4.

Bbrunciiate  (pa3NUYHBIME - CIIOCOOAMHU) TUIONIA]L TPEYrOJbHUKA U ILIOUIAN
MHOTOYTOJIBHBIX (QUryp (MOJB3YysICh, TJE HEOOXOAUMO, KAIBKYJIATOpPOM). [IpuMeHsTH
IIOJIy4YECHHBIE YMEHUS B IIPAKTUYECKUX 3a7adax.

BiiageTs NOHATUAMU BIMCAHHOIO U LIEHTPAJIBHOIO YIUIA, UCIOJIB30BAaTh TEOPEMBI
O BIIMCAHHBIX YIJIAX, YIJIaX MEXIY XopaaMu (CEKYIIUMU) U YIJie MKy KacaTelbHOU U
XOpAOM IIPU PELICHUU F€OMETPUUECKHUX 3a1a4.

Bianers mNOHATHEM ONMCAaHHOIO YETBIPEXYIOJIBHHMKA, IPUMEHATH CBOWCTBA
OIMCAHHOI'0 YETHIPEXYTOJIbHUKA IIPU PELICHUN 3aa4.

[IprMeHATh OTyYeHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MaTEMaTHYECKUE MOJIEIIN
UL 3aJad  peajbHOM JKU3HU U IPOBOAUTH COOTBETCTBYIOIIUE  BBIYHUCIICHHUS
C TpPUMEHEHUEM MOoA0OMs U TPUTOHOMETPUH (HOJB3YSICh, I/I€ HEOOXOAMMO,
KQJIBK YJISITOPOM).

[IpenMeTHBIE pe3yNbTaThl OCBOEHHUS IPOrPaMMBl YU4eOHOTO Kypca K KOHITY
oOydeHnus B 9 kiacce:

3HAaTh TPUTOHOMETPUUYECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAHUTH C UX MOMOIIBIO
pa3UYHBIC BJIEMEHTBI MPSAMOYTOJBHOTO TPEYrodbHHUKA (KPElIeHHE MPSIMOYTOIbHBIX
TpEyrojdbHUKOB»). Haxomauth (C TOMOIIBIO KadbKYyJIATOpA) JUIMHBI W YIJIbI
JUTSI HeTAOJTMIHBIX 3HAYCHHM.

[Tonb3oBathesi (popMynamMu TpPUBENCHUS W OCHOBHBIM TPUTOHOMETPUYECKHM
TOXKJECTBOM  JUII  HAXOXJIEHUSA COOTHOIIEHWW MEXIYy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcnonp30BaTh TEOpEeMbl CHHYCOB M KOCHUHYCOB JUISI HAXOXIECHUS Pa3JIMYHBIX
9JICMEHTOB TPEYroJIbHUKA (KPEIICHHE TPEYroJIbHUKOBY»), MPUMEHSATh MX MPH PEIICHUN
reOMETPUYECKHUX 3a7a4.

Brnagets moHsTHSMU TpeoOpa3oBaHUS TOAOOUS, COOTBETCTBEHHBIX DJIEMEHTOB
nono0HbIX uryp. [lomb3oBaThCs CBOMCTBAMU MOA00MS MPOU3BOJBHBIX (DUTYDP, YMEThH
BBIYHCIISITH JUIMHBI U HAXOAUTH YTIIbI Y TOA00HBIX puryp. [IpumeHaTs cBoiicTBa mogoous
B MPaKTUYECKUX 3ajadyax. YMETb NPUBOAUTH NpPUMEPhl MNOJO0OHBIX  (QuUryp
B OKPYXaOIIEM MUPE.

[Tonp30BaTbCsl TeOpeMamMu O NPOU3BEACHUU OTPE3KOB XOPA, O IPOU3BEICHUU
OTPE3KOB CEKYIIMUX, O KBaJAPaTE KaCaTEIIbHOM.

72



denepanbHas padouas nporpamma | Maremartuka. 5-9 kimaccel (0a30BbIl YPOBEHbB)

[Tonb30BaThCcsi BEKTOpPAMH, TOHUMATh UX T€OMETPUUYECKUNA U (PU3NYECKHUI CMBICI,
NPUMEHATh UX B PELIEHUU TE€OMETPUYECKUX U (u3nueckux 3anad. [IpuMeHsTh
CKaJIIPHOE IIPOU3BEICHUE BEKTOPOB ISl HAXOXKACHUS JUIMH U YIJIOB.

ITonp30BaTbCsi METOAOM KOOPAMHAT HA INIOCKOCTH, IPUMEHATH €r0 B PELICHUU
reOMETPUYECKUX U NPAKTUYECKUX 3aay.

BianeTs NOHATUAMU IIPABWIBHOIO MHOTOYT'OJIBHUKA, JJIMHBI OKPYXHOCTH, JJIMHBI
YT OKPYKHOCTU U pPajuaHHOM MEpHI yria, YMETh BBIYUCIATH IUIOLIAAbL Kpyra U €ro
yacTel. IIpuMeHsTh 1o ydeHHbIe YMEHUS B IPAKTUYECKUX 3a1a4ax.

Haxomuth ocu (Miu IEHTPBI) CUMMETPHH (QUTYD, TPUMEHSTh JIBUKCHHS TUIOCKOCTH
B IIPOCTEUILINX CIIyYasiX.

[IprMeHATh 1OyYeHHbIE 3HaHUA HA IPAKTUKE — CTPOUTHh MAaTEMAaTUYECKUE MOJIEIIN
U1 3aad  peaJbHOM JKU3HM U NPOBOAUTH COOTBETCTBYIOLLME BbIYMCIICHUS
C TMPUMEHCHUEM TMOJO00US W TPUTOHOMETPUYCCKUX (QYHKIMHA (HOJB3YsICh, TIC
HEOOXOIUMO, KaJIbKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

HaumenoBanue paznena |KomamuecTBo OcHOBHOE OCHOBHBIE BUJIbI I€ATETLHOCTH 00y4alOLUXCs

(TeMbI) Kypca JacoB CoOJIepKaHue
IIpocrenimue 14 [Ipocrenimue D opMyIHMPOBATH OCHOBHBIEC IIOHATUS U OIPEICIICHUS.
reoMeTpruueckue GUrypsl u FEOMETPUYECKHUE Pacno3HaBaTh U3y4eHHbIE T€OMETPUUYECKUE PUTYPHI,
ux cBoucrBa. Msmepenue OOBEKTHI. onpeaeSATh UX B3aUMHOE PACIlOI0KEHUE, BHINOIHATH
FEOMETPUYECKUX BETUINH MHOroyroJpHUK, 4epTEK M0 YCIOBUIO 3a/1a4H.
JIOMaHasl. IIpoBoauTh NpoCTENIINE NOCTPOEHUS C MOMOLIBIO [IUPKYJIS

CMexXHBIE U
BEPTUKAJIbHBIC YIJIBIL.
PaGora

C MMPOCTEUIINMHU
YEepTEKAMMU.
M3mepenune TMHeHbIX
Y YIJIOBBIX BEJIMYUH,
BBIYMCIICHUE OTPE3KOB
Y YIJI0B

Y JIMHEHKU.

N3mepsaTh IMHEWHbBIE U YTIIOBbIE BEJIMYUHBI TE€OMETPHUYECKUX
U TIPAKTUYECKUX OOBEKTOB.

OnpeneasiTh «Ha rja3» pa3Mepbl peaabHbIX 00BEKTOB,
NMPOBOAUTH IPYOYIO OIIEHKY MX Pa3MEpOB.

PemaTsh 3a1aun Ha BBIUKCIICHUE IJIMH OTPE3KOB U BETUYHH
YIJIOB.

PemaTsh 3a/1aun Ha B3aMMHOE PACIOIOKECHUE
TEOMETPUIECKUX PUTYP.

IIpoBoauTh K1acCUUKAIIIO YIIOB, BHIYUCIATH
JIMHEIHBIC U YIII0BbIC BETUYNHBI, MPOBOAUTH
HEO0OXOAMMBIE JOKA3aTEeIbHbIE PACCYKICHUS.
3HAKOMUTBLCH C UCTOPUEN Pa3BUTHS T€OMETPUU

TpeyronpHuku

22

[TonsATHE O paBHBIX
TPEYrOJbHUKAX U

Pacno3HaBaTh napbl paBHbIX TPEYTOJBHUKOB HA TOTOBBIX
gepTekax (C ykazaHUEM IPU3HAKOB).
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NEPBUYHBIC
peACTaBICHUS

0 paBHBIX (pUrypax.
Tpu npusHaka
paBeHCTBA
TPEYroJIbHUKOB.
[TpusHaku paBeHCTBa
MPSIMOYT OJIBHBIX
TPEYroJIbHUKOB.
CBOMCTBO MeqHaHBI
PSIMOYTOJIBHOTO
TPEYroJbHUKA,
MIPOBEIEHHOU

K TUIIOTEHY3E.
PaBHOGeApeHHbIC U
PaBHOCTOPOHHUE
TPEYrOJIbHUKH.
[Ipu3Haku 1 cBOMCTBA
paBHOOEIPEHHOTO
TPEYroJIbHUKA.
Hepasencrtsa

B TEOMETPHUH.
[IpssMOyronpHbIN
TPEYrOJIbHUK C YIJIOM
B 30°

BbIBOIMTH clie/IcTBHS (PABEHCTB COOTBETCTBYOIIIX
3JIEMEHTOB) U3 PABEHCTB TPEYrOJIbHUKOB.

@ opMyTHPOBATH ONPENIECIIECHHUS: OCTPOYTOIBHOTO,
TYMOYTOJBHOTO, MPSMOYTOJIBHOT'O, pABHOOEIPEHHOT O,
PaBHOCTOPOHHETO TPEYTrOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI,
MeJIMaHbl TPEYroJIbHUKA; CEPEIMHHOTO NEPIECHIUKYISIpa
0Tpe3Ka; MepuMeTpa TPeyrojbHUKa.

@ opMyIHpPOBATH CBOWCTBA U MPU3HAKK PAaBHOOEIPEHHOTO
TPEYroJbHUKA.

CTpouThb YepTexku, pemaTh 3a1a4M C ITOMOIIBIO
HAXOXKJI€HUS PaBHBIX TPEYTrOJIbHUKOB.

IIpuMeHATHh NPU3HAKU PABEHCTBA MPSMOYTOJIbHBIX
TPEYrOJIbHUKOB B 33/1a4ax.

Hcnonb3oBaTh U POBHIE peCypCh AJsl HCCAeT0BAHMSA
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMHUTBLCH C HCTOPUEH pa3BUTUSA T€OMETPUU
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[lapamienbHble IPSMBIE, 14 [TapannenbHbie DopMyIMPOBATH MOHATHE MAPAIIICITBHBIX MPIMBIX,
CyMMa yTJIOB TPEYrOJIbHUKA IIPSIMBIE, UX CBOMCTBA. | HAXOMAUTb MPAKTUYECKUE TPUMEPHI.
Hakpecr nexamue, H3yuars cBOICTBA YIII0B, 00pa30BaHHBIX MIPH MEPECEUECHUN
COOTBETCTBEHHBIE U napajuleibHbIX NPsAMBIX cekylei. IlpoBoauts
OJHOCTOPOHHME YIJIBI, | [JOKa3aTeJbCTBA MAPAIEIBHOCTH ABYX MPSAMBIX C IOMOUIBIO
o0pa3oBaHHbIE YIJ10B, 00pa30BaHHBIX MPU MEPECEUCHUH ITUX MPSIMbBIX
IIpU MIEPECEUCHUNU TPEThEU MPSIMOM.
napajuIeIbHbIX Bb1uncassTe CyMMy YIJI0B TPEYTOJIbHUKA 1 MHOTOYTOJIbHUKA.
MPSMBIX CEKYILEH). HaxoauTthb 4nciioBbie U O yKBEHHBIC 3HAUCHHS YTIIOB
ITpusnax B FEOMETPUUECKUX 3aJ]a4aX C UCIIOJIb30BAHUEM TEOPEM
napajuieIbHOCTH 0 CyMME€ YI'JIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
NPSIMBIX Yepe3 3HAKOMHUTBCH C HCTOPUEH pa3BUTHSA T€OMETPUU
PaBEHCTBO PACCTOSHUMN
OT TOYEK OJHOU
MPSAMOM 10 BTOPOM
MIPSMOM.
Cymma yriioB
TPEYroJIbHUKA.
Bremnue yrisl
TPEYroJIbHUKA
OKpyXHOCTb U KpPYT. 14 OxpyXHOCTB, XopAa 1 | @opMyJUPOBATH ONpeaeSeHUsI: OKPYKHOCTH, XOP/IbI,
I'eomerpuueckue JAAMETP UX CBOMCTBA. | AMaMETPa M KacaTeJIbHOU K OKpyxHOCTH. U3yuaTh nx
[IOCTPOCHUS KacarenpHas CBOMCTBA, [PU3HAKHU, CTPOUTH YEPTEKHU.
K OKPYKHOCTH. HccaenoBars, B TOM Yuciie HCOJAbB3YH HU(POBbIE
OKpyXHOCTBb, pecypcehbl: OKpYKXHOCTb, BHUCAHHYIO B YroJi; IEHTP

BIIMCaHHAas B YI'OJL.

OKPYKHOCTH, BIINCAHHOM B YT'0JI; pABEHCTBO OTPE3KOB
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ITonstue o I'MT,
MPUMEHEHUE

B 3a/1a4ax.
buccexrpuca u
CEepEIMHHBIN
NEPHEHAUKYIISP
KaK T€OMETPUYECKHUE
MeCTa TOYEK.
OKpyXHOCTBb,
ONKCaHHas OKOJIO
TPEYrOJIbHUKA.
OKpY>XKHOCTB,
BIIMCAaHHAs

B TPEYTOJIbHUK.
[Ipocrenmue
3a7a4u

Ha IIOCTPOEHUE

KacaTeJIbHBIX.
Hcnoas3oBats metoa I'MT muia nokasarenscTBa TeopemM

0 MepeceueHnr OUCCEKTPUC YIJIOB TPEYTrOJbHUKA U
CEpPEAMHHBIX NMEPIECHAUKYIAPOB K CTOPOHAM TPEYTOJIbHUKA
¢ momomipo I'MT.

OBJiageBaTh NOHATUSIMM BIIMCAHHOW U ONUCAaHHOM
OKPYKHOCTEU TPEYroJIbHUKA, HAXOAUTh LEHTPHI 3TUX
OKPYXHOCTEH.

PemiaTh OCHOBHBIE 321a4W HA MOCTPOEHME: YIiia, PAaBHOTO
JTAHHOMY; CEPEAMHHOIr0 NEPNEHINKYISIpa TaHHOTO OTPE3KA;
MPSIMOM, TPOXOAILEH Yepe3 JaHHYIO TOUKY U
NEPIECHIUKYISIPHON JaHHOU MPAMOM; OMCCEKTPUCH TAHHOTO
yIJIa; TPEYTrOJIbHUKOB

10 PA3JIMYHBIM DJIEMEHTAM.

3HAKOMUTBCH C HCTOPHUEH pa3BUTHS T€OMETPUU

[ToBTOpeHue, 0600IICHNE 4 [ToBTOpEHME U PemaTp 3a1a4m Ha MOBTOPEHUE, WIUTIOCTPUPYIOLINUE CBSA3HU
3HAHUH 0000IIIeHNEe OCHOBHBIX | MEXK/Y pa3MYHBIMHU YaCTSIMU Kypca
TIOHSITUHA U METOJIOB
Kypca / Kiacca
OBILIEE KOJIMYECTBO 68
YACOB 11O ITPOTPAMME
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8 KIIACC
HaumenoBanue paznena | KonudecTBo OcHOBHOE OCHOBHBIE BUJIbI I€ATETLHOCTH 00y4alOLUXCs
(TeMbI) Kypca JacoB CoOJIepKaHue

HeTbIpEXYrONbHUKH 12 [lapannenorpamm, ero | M300paskaTb 1 HAXOAUTb HA YEPTEXKAX
NPU3HAKU U CBOWCTBA. | YETHIPEXYTOJbHUKHU PA3HBIX BUJIOB U X JIEMEHTHI.
YacTHble ciydan @ opMyJIHMpPOBATH ONPEAeJeHHs: TapajlIe]IorpaMma,
napajuieIorpaMMoOB npsIMOYTOJIbHUKA, poM0a, KBaJparta, Tparneuuu, paBHOOOKOH
(MpSIMOYTOJIBHUK, Tpaneuuu, NpsIMOYTrOoJIbHOM Tpaneluu.
pomO, KBaapar), Ux Jloxa3bIBaTh U MCNOJb30BATH NPHU PelICHUN 32124
NPU3HAKU U CBOWCTBA. | TNPU3HAKHU M CBOMCTBA: MapajulesiorpaMmma,
Tpanenust. npsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpareuuu, paBHOOOKOM
PaBnoGoOKas u Tparenuu, NpsIMOYroJabHON TPaIleIUH.
IIPSIMOYIOJIbHAs IIpuMeHATH MeTOx YABOCHUS MEAUAHbI TPEYrOJIbHUKA.
Tparenuu. Hcnonb3oBaTh 111 poBbIe peCcypehl IS UCCIET0BAHUS
Merton ynBoeHus CBOMCTB U3y4aeMbIX QUryp.
MEJIMaHBbI. 3HAKOMHTBCS C HCTOPHEH Pa3BUTHS T€OMETPUU
LlenTpansHas
CUMMETPHUS

Teopema daneca u TeopeMa 15 Teopema daneca u IIpoBoaUTH MOCTPOEHMS C IOMOIIBIO HUPKYJIA U JIMHEUKN

0 MPOIOPITMOHATBHBIX
OTpe3Kax, MoJ00HbIS
TPEYrOJIbHUKH

Teopema

0 TPOTOPITMOHATIEHBIX
OTpe3Kax.

Cpenusist TUHUS
TPEeYroJbHUKA.

C UCHOJIb30BaHUE TeopeMbl Dalieca U TEOPEMBI

O IPONOPIMOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MIPONOPLUHOHAIIBHBIA OTPE30K.

IIpoBoauTh 10KA3aTEJIBCTBO TOTO, UYTO MEAUAHBI
TPEYrOJIbHUKA NIEPECEKAIOTCA B OTHOM TOUKE, U HAXOAUTh
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Tpanenus, e€ cpenHss
JIVHUSA.
[IponopriroHanbHbIE
OTPE3KHU.

LenTp Mmacc

B TPEYT OJIbHUKE.
[TonoGHbIE
TPEYroJbHUKU. Tpu
npu3HaKa Moaoous
TPEYrOJIbHUKOB.
[Ipumenenue
moao0oust

IIPU PELICHUU
IIPaKTUYECKUX 3a7a4

CBSI3b C IICHTPOM Macc, HAXOAUTh OTHOIIIEHUE, B KOTOPOM
MEJUAHBI ISTATCS TOUYKON UX IePECeUCHHUS.

HaxoauTh 0100HBIC TPEYTOJIBHUKN HA TOTOBBIX YepPTEkKaX
C YKa3aHUEM COOTBETCTBYIOIINX MPU3HAKOB ITOJ00MS.
PemaTh 3a1a4u Ha 1MOJ00HBIC TPEYTOJIBHUKHU C MTOMOIIBIO
CaMOCTOSITEIHHOTO IMIOCTPOCHHMSI YEPTSIKEH M HAXOXKICHUS
10JTOOHBIX TPEYTOJIBHUKOB.

IIpoBoauTH 10KA3ATEIBCTBA C HCIOJIH30BAHUEM
MIPU3HAKOB TI0I00USI.

Jloka3pIBaTh TPH MPU3HAKA TI0I00US TPEYTOJLHUKOB.
IpuMeHsITH TIOJTydCHHBIC 3HAHUS MPU PEIIICHUN
IreOMETPHUECKUX U MPAKTUYSCKUX 3a]1ad.

3HAKOMHTBLCS C HCTOPHEH Pa3BUTHS T€OMETPHUH

IInomans. Haxoxxaenue
IJIOMIAJIEN TPEYTrOJIbHUKOB
¥ MHOT'OYTOJIbHBIX (UTYD.
[Tnomanu mogo0HBIX GUTYD

14

CBolicTBa IIoniaaeu
reOMETPUYECKUX
duryp.

DopMmyIIbI

JUTS TIJTOIIA A
TPEYroJbHHKA,
napa’suiesiorpaMma,
Tpanenum.
Breruncnenue
TUIOIIAZICH CIIOKHBIX

dburyp.

OgiageBaTh NEPBUYHBIMU NMPeEACTABIEHUIMHU 00 001IEH
TeopuH miomanau (Mepsl), GopMyJIHPOBATH CBOWCTBA
IJIOLIA/IHY, BBIACHATH UX HATJISIHBIA CMBICIL.

BoiBoauTh hOpMYIIBI TUIOMIAAN MTapajieiorpaMmma,
TPEYroJbHUKA, Tpanenuu u3 GopMysbl 10 au
NPSIMOYT'OJIbHIKA (KBAAPaTa).

BoiBoauTh (HhOPMYIIBI TUIOIAH BBITYKIIOTO
YETHIPEXYTOJIbHUKA Yepe3 AUArOHAIA U YTOJl MEXK1y HUMH.
Haxoauth muromanu Guryp, n300pakxEéHHBIX Ha KJIETIaTON
Oymare, HCIOJIb30BaTh pa3OneHue GUrypbl Ha YacTu U
JIOCTpavBaHUE.
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Inomanu gpuryp

Ha KJIeT4aToi Oymare.
ID1omany moo0HBIX
Puryp.

3agaun

C MIPaAKTUYECKUM
COJICPKAHUEM.
Pemenue 3amau

C IOMOIIILI0 METOIa
BCIIOMOT'aTEILHOMN
IJIOIIA N

Pa30uparb npumMepsbl UCIIOIb30BAHUS BCIIOMOTIaTEIbHON
IUIOLIAN JJISl PEIICHHS] TEOMETPUYECKUX 3a1ad.

HaxoauTh muomaay no100HbIX QUryp.

BbIuncasiTh MI0MaA1 pa3InyHbIX MHOTOYTOJIbHBIX (QUTYP.
Pemathb 3a1a4u Ha IUIONIAJb C IPAKTUYECKUM
COJIEp’)KaHUEM

Teopema Iudaropa u
Hayaja TPUTOHOMETPUH

10

Teopema ITudaropa, u
€€ IpUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUYECKHUX
dbyHKIIHI ocTpOro
yrja npsiMOyroJIbHOTO
TpPEYroJbHUKA,
TPUTOHOMETPUYECKHE
COOTHOLLIEHUS

B [IPSIMOYT OJIbHOM
TPEYrOJIbHUKE.
OcHoBHOE
TPUTOHOMETPUUYECKOE
TOXAECTBO

Joka3zbiBaTh TeopeMy [ludaropa, ucnoiab3oBaTh e

B [IPAKTUYECKUX BbIYUCIICHUSX.

@ opMyJHpPOBATH OINPEACIEHUS TPUTOHOMETPUUECKUX
GYHKIIUNA OCTPOro yriia, MpOBEePATH UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUUECKUE COOTHOIIEHUS

B [IPSIMOYTOJIbHOM TPEYTOJIbHUKE.

HccsienoBaTb COOTHOIIEHUSI MEKY CTOPOHAMH B
IPSIMOYTOJIBHBIX TPEYroJibHUKaX ¢ yriaamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBaTh GOpMYIbI MPUBEACHHS] 1 OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO ISl HAXOKICHHUS
COOTHOIIICHUN MEXY TPUTOHOMETPHUICCKUMU (DYHKITUSIMHU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHSTHh OIyYEHHbIE 3HAHUSI U YMEHUS MPU PELICHUU
MPaKTUYECKUX 3a]1a4.

3HAKOMUTBCH C UCTOPUEH PA3BUTHUS T€OMETPUU
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VYTbl B OKPYKHOCTH.
BnucanHble 1 onucaHHbIE
YETBIPEX YT OJIbHUKHU.
KacarenbHble

K OKpyx)HocTH. Kacanue
OKPY)KHOCTEU

13

Bnucannbie u
LIECHTPAJIbHBIC YIIIbI,
YIOJ MEXKIY
KacaTeJbHOU U
XOPIOM.

Yribel MEXITY
XOpJlaMu 1
CEKYILNMHU.
Bnucannbie u
OIMCAHHBIC
YETHIPEXYTOJIbHUKH,
UX TPU3HAKH U
CBOMCTBA.
[Ipumenenne s3Tux
CBOMCTB

IIPU PEIICHUU
F€OMETPUYECKHUX
3ajad4.

Bzaumnuoe
pacmoyIOKEHUE ABYX
OKPYXKHOCTEH, o01I1e
KacaTeJIbHbBIC.
Kacanmne
OKPYXHOCTEU

@ opMyJIMPOBATH OCHOBHBIE OIIPEECICHUS, CBSI3aHHbBIC

C yrjamH B Kpyre (BIHUCAHHBIN yroJ, HEHTPAIBHBIN yroi).
HaxoauTthb BIIMCAHHBIE YIJIbl, ONMUPAOIINECS HA OJHY AYTY,
BBIYMCJISATH YIJIbl C TOMOILBIO TEOPEMBI O BIIMCAHHBIX
yriax, TEOPEMbI O BIIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O EHTPAJILHOM YTJIE.

HccaenoBarh, B TOM 4KCie ¢ TOMOIIBIO IUPPOBBIX
PECYPCOB, BIIMCAHHBIE U ONHUCAHHBIE YETHIPEXYTOJIBHUKH,
BBIBOIAMTH X CBOWCTBA U MTPU3HAKHU.

Hcnmonb3oBaTh 3TH CBOMCTBA U NPU3HAKU MPHU PELIEHUN
3a1a4
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[ToBTOpenue, o006IIEHUE 4 [ToBTOpEHUE Pematsb 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIIHUE CBSA3U
3HAHHH OCHOBHBIX MOHATUN U | MEXIY pa3INnIHBIMH YacTSIMH Kypca

METO/I0B KypcoB 7 u 8

KJ1accoB, 0000111eHNE

3HaHUU
OBUIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME
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9 KUIACC
HaumenoBanue paznena | KommuectBo OcHOBHOE OCHOBHBIE BUJIbI ACSITEIILHOCTH 00 y4YalOIMUXCs
(TeMbI) Kypca JacoB COJIepIKaHUe
Tpuronomerpusi. Teopembl 16 Omnpenenenue ®opMyIHpPOBATH ONpeeieHUs] TPUTOHOMETPUUYECKUX
KOCHUHYCOB U CHUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMHA TYIBIX U IPSIMBIX YIJIOB.
Pemmenue TpeyrojibHUKOB GyHKIUN YIII0B OT BbIBOIMTBL TEOPEMY KOCUHYCOB M TEOPEMY CUHYCOB
0° o 180°. ®opmynel | (C paauycOM ONMCAHHOH OKPYKHOCTH).
TIPUBEICHUS. BoiBoauTh hopmyibl 1151 BHIYMCIEHUA JIOIIAAEH
Teopema KOCUHYCOB, C HCTIOJIB30BAHHEM TeopeM TpHuronometTpuu (Gpopmyna
TE€opeMa CUHYCOB. IUTOIIA/IX TPEYrOJIbHUKA YepPE3 IBE CTOPOHBI M YTOJI MEXKIY
Pemenue HUMH, (HOpMYIIa MJIOIIAINA YETHIPEXYTOJIbHUKA Yepe3 ero
TPEYrOJbHUKOB. JIMArOHAJIM M YTOJI MEXKIY HUMH).
HpaKTI/ILIeCK()e Pemarn TPEYTOJIbHUKH.
npUMEHEHUE Pemath npakTUyecKue 3a1aun, CBOIAIINECS
JI0Ka3aHHBIX TEOPEM K HaXOXKJECHUIO Pa3IUYHBIX DJIEMEHTOB TPEYTrOJbHUKA
[IpeobpazoBanue noao0us. 10 [Tonsitue OcBauBaTh NOHATHE ITPeOOPaA30BAHUS TTOJOOUS.
Mertpuueckue 0 MpeoOpa3oBaHUH HccaenoBaTh OTHOIICHUE TMHEHHBIX AJIEMEHTOB (PUTYD
COOTHOIIEHUS no100ws. npu nmpeoOpa3oBaHUU MOA00HS.
B OKPYXHOCTH CoOTBETCTBEHHBIE Haxomuth npumepsl o000 B OKpYKAtOLIEH
3JIEMEHTHI MOJIOOHBIX | JCHCTBUTEIHHOCTH.
dburyp. BbIBOIMTB METPUUECKNE COOTHOIIEHHSI MEXAY OTPE3KaMu
Teopema XOpJI, CEKYIIUX U KaCaTEJbHBIX C UCIIOIb30BAHUEM

0 TPOU3BEJICHUU
OTPE3KOB XOPI,
Teopema

BIIMCAHHBIX YTJIOB M TOJOOHBIX TPEYTOJILHUKOB.
PemaTts reoMeTprUeCcKUe 3a/1a4M U 3aJI1a4K U3 peaTbHOU
JKU3HU C MCITOJIh30BaHUEM TOJOOHBIX TPEYTOJLHUKOB
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O IIPOU3BEACHUU
OTPE3KOB CEKYIIUX,
TeopeMa O KBaJapare
KaCaTeJIbHOU.
[Ipumenenue

B pELICHUU
reOMETPUYECKUX
3a7a4

Bexropsl

12

Onpenenenue
BEKTOPOB, CJII0KECHUE
Y BRIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOpa
Ha YHCIIO.
DU3NYECKUN U
FeOMETPUYECKHUI
CMBICJT BEKTOPOB.
Paznoxenue BekTopa
10 IBYM
HEKOJJTMHEAPHBIM
BEKTOPaM.
KoopauHatsr
BEKTOpA.

CxkansipHoe
MIPOU3BEACHUE
BEKTOPOB, €0

Hcnonb30oBaTh BEKTOPHI KaK HAITPABICHHBIE OTPE3KH,
HCCIeI0BATH T€OMETPUUCCKUH (MIepeMeIleHne) 1
¢busnyeckuii (crsaa) CMbICIBI BEKTOPOB.

3HATH omnpe/eJieHHs CyMMbI U Pa3HOCTH BEKTOPOB,
YMHOKEHUSI BEKTOpa Ha YHCII0, UCCJIeI0BATh
reOMeTPUUECKU U (PU3NUECKHUI CMBICITBI 3TUX OIEpaIiuii.
PemaTh reoMeTpruyeckue 3a/1auu ¢ UCMOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOp MO IByM HEKOJTMHEAPHBIM
BEKTOpaM.

Hcnonb3oBaTh CKaIsipHOE NPOU3BEAECHUE BEKTOPOB,
BBIBOJMTH €I0 OCHOBHBIE CBOMCTBA.

BoI4ucasTh CyMMYy, pa3HOCTb U CKAJIIPHOE MPOU3BEACHUE
BEKTOPOB B KOOpJIMHATAX.

IIpuMeHATH CKaIsIpHOE MTPOU3BEACHUE ISl HAXOXKACHUS
JUTVH U YIJIOB
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IIPUMEHEHUE
JIJI HAXOXKACHUS
JUIAH Y YTJIOB.
Pemienue 3amau

C IIOMOIIBIO BEKTOPOB.
[IpuMeHeHne BEKTOpOB
JUTA pEIICHUS 3a1a4
buzuku

I[eKapTOBBI KOOpAWHATHI
Ha ITJIOCKOCTH

JlexapToBsI
KOOPJAMHATHI TOYEK
Ha IIJIOCKOCTH.
YpaBHEHHE TPAMOI.
YpaBHeHuUE
OKPYXHOCTH.
Koopnunatsl Touek
NIEPECEUCHHUS
OKPYXHOCTHU U
IIPSIMO.

Meton koopauHAT
IIPU PELIEHUH
reOMETPUYECKUX
3a7a4, MPAKTUYECKUX
3a7a4

OcBauBaTh MOHSATHE MTPSIMOYTOJIBHON CUCTEMBI
KOOpJMHAT, JICKapTOBBIX KOOPJAMHAT TOYKH.

BbIBOIMTH ypaBHEHUE IPSIMOM M OKPY)KHOCTH. BhIIeasiTh
TIOJTHBIN KBaJ[paT JUIsl HAXOXICHUS [IEHTpa U pagnuyca
OKPY)KHOCTH T10 €€ YpaBHEHHUIO.

PemaTtp 3a7a4m Ha HAXOXKICHUE TOUYCK IePECCUCHUs
NPSIMBIX U OKPY)KHOCTEH C TIOMOIIIBIO METOIa KOOPINHAT.
Hcnonb3oBaTh CBOMCTBA YIIIOBOro KO3 uIineHTa npsimMoit
NIPY PEIICHUH 3a/1a4, JIJIsl ONIPEICIICHUS PACTIONOKEHUS
IIPSIMOM.

IIpuMeHsITH KOOPIMHATHI MPU PEIICHUH TEOMETPUIECKUX U
MPAKTUYECKUX 3a/1a4, JJIsl TOCTPOSHUSI MaTEeMaTUYECKUX
MoJIeNIeH peasbHbIX 3a/1a4 («MEeTOJI KOOPIHHATY).
[Honb30BaThCH U1 NOCTPOCHUS U UCCIENOBAHHI

U (POBBIMU PECYPCAMH.

3HAKOMHUTBHCH C UCTOPHUEN PA3BUTHS TE€OMETPHH
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IIpaBuiibHBIE
MHOT'OYT'OJIbHUKH.
JImuHa OKpYXKHOCTH U
IJIOIIAb Kpyra.
Briuncnenue miomanen

[IpaBuiibHBIE
MHOTOYT'OJIbHUKH.
Ywucno w. JInuna
OKPYKHOCTH, AyTY
OKPYKHOCTH.
Panuannas mepa
yria.

[Imomans kpyra,
CEKTOpa, CErMeHTa

@ opMyJIMPOBATH ONIPEECICHNE TPABUIIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTb UX 3JIEMEHTHI.
IHosb30BaTHCA MMOHATHEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM
C ITOMOIIIBIO MTPABUIIBHBIX MHOTOYT'OJIBHUKOB, ONPEAeIATH
YUCJIO T, JJIMHY AYTH U paluaHHyI0 MEPY yIJa.
IIpoBoauTh mepexox OT paguaHHOM MEpHI yria

K IPpalyCHOM U Ha0OOPOT.

OmnpeneasaTs miIomaap Kpyra.

BoiBoauTh GopMyJibl (B rpayCHOM U pajHaHHON Mepe)
JUISL JUIAH JYT, TUIOIIAJEH CEKTOPOB U CErMEHTOB.
Boruncasite mwiomaau Guryp, BKIOYAIOUUX 3JIEMEHThI
OKPY)XKHOCTH (KpyTa).

HaxomuTs 1uiomany B 3aa4ax peajbHON KU3HU

,HBI/I)KGHI/I}I IIJIOCKOCTH

[TonsiTve 0 ABUKEHUU
MJIOCKOCTH.
[TapannenbHbIi
NEePEHOC, MTOBOPOT
[IpumeHneHue

IIPY PELICHNUU 33124

Pa30upartb npuMepsl, WUTFOCTPUPYIOIINUE MTOHITHUS
JBUKCHUS.

@ opMyJHPOBATH ONPEEICHUS NapaJUIEIbHOTO MEPEHOCa,
IIOBOPOTA U OCEBOM CUMMETpHH. BBIBOAUTH X CBOWCTBA,
HAXOAUTh HENO/BUKHBIE TOUKHU.

HaxoauTh 1IEHTPHI M OCH CUMMETPHUH MPOCTEUIINX HuUryp.
IIpuMeHATH NapayUIeabHbIA IEPEHOC U CUMMETPHUIO TIPH
pCIICHUU TEeOMETPHICCKHX 3a1a4 (pa3oupaTh MpUMEPHI).
HUcnosb30BaTh A1 TOCTPOEHUS U UCCIICIOBAHUI

1 POBBIE PECYPCHI

[ToBTOpenue, o6o0IIEHNE,
cUCTeMaTHh3alus 3HaHUH

[loBTOpEHME
OCHOBHBIX TTOHATUU U

OnepupoBath NOHATHSAMU: QUTYpa, TOUKA, IPAMasi, yrol,
MHOT'OYTOJIbHUK, PAaBHOOEAPEHHBI U PABHOCTOPOHHUMN

86



denepanbhas padbouas nporpamma | Maremartuka. 5-9 knaccel (0a30Bblil ypOBEHB)

METO/I0B KypcoB /—9
KJ1accoB, 000011eHNE
Y CUCTEMATHU3AIUS
3HaHUM.
[Ipocrenmue
reOMETPUUECKUE
burypsl 1 ux
cBoMcTBa. M3mepenue
r€OMETPUYECKUX
BEJINYUH.
TpeyroiapHUKH.
[TapannensHbie U
NEepPHEHAUKYISPHBIC
psIMBIE.
OKpY>XKHOCTB U KpPYT.
I'eomeTpuueckue
MMOCTPOCHUSA. Y IJIbI
B OKPY’KHOCTH.
Bnucanneie u
ONMCAaHHbIC
OKPYKHOCTH
MHOTOYT OJIbHUKOB.
[Ipsamas u
OKPYXHOCTb.
YUeThIpEXYrOIbHUKH.
Bnucanueie

TPEYTrOJIbHUKH, IPSAMOYTOJIbHBIN TPEYTOJIbHUK, MEJINAHA,
OUMCCEKTpHUCa U BBICOTA TPEYrOJIbHUKA, MapaJlIesIorpaMm,
poMO, MPSIMOYTOJILHUK, KBaJpaT, Tpareuus; OKpy>KHOCTb,
KacaTesbHasi; paBEHCTBO U mojgobue Guryp,
TPEYTrOJIbHUKOB; MApaJICIbHOCTh U MEPNEHAUKYIIPHOCTh
MPSMBIX, YTOJI MEXAY NPSIMBIMU, CHMMETPHUSI OTHOCUTEJILHO
TOYKH U MIPSMOI; AJIMHA, PACCTOSHUE, BEIMUMHA YIa,
IJI0IIA/Ib, IEPUMETD.

Hcnonb3oBaTb GopMyJibl: EpUMETpPa U MIIOLIAIU
MHOTOYT OJIbHUKOB, JJIMHBI OKPY>KHOCTH U TUIONIA/IA KPYra,
00bEMa IPSIMOYT'0JIBHOTO TapaIeenuIe/1a.
OnepupoBaTh NOHATUSIMM: TIPSIMOYrOJIbHAS CUCTEMA
KOOPAWHAT, BEKTOP; HCMOJb30BATH dTU TOHATUS JJIs
MPEJICTABJICHUS JAHHBIX U PEIICHUS 33/1a4, B TOM YHUCJIE

U3 IPYTUX Y4eOHBIX TIPEIMETOB.

Pemats 3a1a4m Ha TOBTOPEHUE OCHOBHBIX IMOHSTHH,
WJUTIOCTPALIUIO CBA3EH MEXIY pa3IMUHBIMHU YaCTSIMU Kypca.
Bpi0upaTs MeTox A1 pelieHust 3a1a4u.

PemaTp 3a1a4m 13 NOBCSTHEBHOM KU3HHU
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U OMKCaHHBIC
YETHIPEXYT OJIbHUKHU.
Teopema I[ludaropa u
Havasna
TPUTOHOMETPHHU.
Pemenune oOmumx
TPEYroJIbHUKOB.
[IpaBuiibHBIE
MHOT'OYTOJIbHUKH.
[TpeoOpazoBanus
MJIOCKOCTH.
JBmxkenus. ITogobue.
CummeTtpus.
II1omane.
Beruucinienune
orontanei. [ nomanu
OI00HBIX UTYP.
JlexapToBbI
KOOpPJMHATHI Ha
MJIOCKOCTH.

Bekropsl

HAa MJIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB IIO TIPOTPAMME

68
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OEAEPAJIBHAS PABOYASA ITPOI'PAMMA YYEBHOTI'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh M CTATHCTHKA MPHOOPETAIOT BCE
OOJIBITYIO0 3HAYMMOCTb, KaK C TOYKH 3PCHUS MPAKTHYCCKUX MPUIOKEHUH, TaK U UX POJIH
B 00pa3oBaHUM, HEOOXOJMMOM KaxJoMy 4YeloBeKy. Bospacraer uucino npodeccuid,
Opyd OBIAJACHUM KOTOPHIMH TpeOyeTcss Xopomnas 0a30Bas MOATOTOBKAa B o0jacTu
BEPOSITHOCTH M CTATUCTHUKH, TaKas IMOATOTOBKA Ba)KHA IS TPOAODKEHUST 00pa30BaHUs U
JUTS yCIIeUTHOU TTPOo(heCCHOHAIBHOM Kaphephl.

Kaxip1ii 4e0BeK MOCTOSHHO MPUHUMAET PEIICHUS Ha OCHOBE UMEIOIIMXCS Y HETO
JTaHHBIX. A JUIsi 00OCHOBAHHOTO IPUHSATHS PEHICHUS B YCJIOBHUSX HEJIOCTATKA WIIH
u30bITKa WHPOPMAIIUM HEOOXOAUMO B TOM YHCJIE€ XOpOuo CHOPMUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIJICHHE.

VIMEeHHO MO3TOMY OCTpPO BCTaJla HEOOXOIUMOCTH CPOPMHUPOBATH y 00 yJAFOIIHUXCSI
(YHKIIMOHAIBHYIO TPaMOTHOCTh, BKJIIOYAIOIIYI0 B ce0s B KAadeCTBE HEOTHEMIIEMOM
COCTaBJISIFOIIEH YMEHHE BOCIPUHUMATh U KPUTHUECKH aHAIU3UPOBATh MH(MOpMAIHUIO,
NPEJICTABIICHHYIO B Pa3JIMYHBIX (opMax, MOHUMATh BEPOSATHOCTHBIN XapaKTep MHOTHX
pEeaIbHBIX TMPOILIECCOB U 3aBUCUMOCTEH, MPOM3BOIUTH MPOCTEHINNE BEPOATHOCTHBIE
pacyYETHhI.

3HaKOMCTBO B y4e€OHOM Kypce€ C OCHOBHBIMHM MpUHIMIAMHU cOopa, aHaiM3a W
NPEJICTABIICHUsI JAHHBIX U3 pPa3IMYHBIX cdep KU3HM O0OIIecTBa M TocyldapcTBa
npuoOmiaer oOyJaromuxcsi K  OOIIECTBEHHBIM HHTepecaM. VI3yueHwe OCHOB
KOMOMHATOPUKMA pa3BUBAET HABBIKM OpraHu3aldyd mnepedopa u moacyéTa dHcia
BApMAHTOB, B TOM YHCJE B MPUKIATHBIX 3aJadaX. 3HAKOMCTBO C OCHOBAaMHU TEOpUU
rpadoB co3gaéT MaTeMaTthueckui QGyHIaMEHT I (POPMHUPOBAHMS KOMIICTCHIIMI
B obOyactu wHpOpMATUKH U UU(DPPOBBIX TexHoJMOrud. [lpu W3ydyeHWUM CTATUCTUKH U
BEPOSITHOCTU OOOTAIAIOTCS TPECTABICHUSI O0YJarOIIMXCSI O COBPEMEHHOW KapTHUHE
MHpa U METO/aX €ro MCCJeNOBaHus, (HOPMHUPYETCS MOHUMAHHE POJM CTATUCTUKH Kak
WUCTOYHMKA COIMAILHO 3HAYMMOW HWH(POPMANMA M  3aKJIAJBIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBUU C MAaHHBIMH IEISIMH B CTPYKType MpOTpamMMbl y4eOHOTO Kypca
«BeposiTHOCTh M CTAaTHCTHKA» OCHOBHOTO OOIIET0 00pa30BaHUS BBIJICICHBI CICTYIOIINE
coliepkaTenbHO-MeToandeckue nuHuu. «[IpeicTaBieHre MaHHBIX W OMUCATENIbHAS
cTaTucTuka», «BeposTHOCTB», «DNeMEeHTh KOMOMHATOpUKH», «BBemeHne B TEOpHIo
rpadoB».

Conepxxanne nuHUM «[IpencraBmeHne MaHHBIX W OMHUCATEIbHAS CTATUCTHKA»
CIIY’KUT OCHOBOM 111 (OPMHUPOBAHUSI HABBIKOB pabOThI ¢ MHGOPMAIUEN: OT YTCHUS U
WHTEpIpeTanuu WHGOpPMAINK, TPEICTABICHHOW B TaOIWIax, HAa [aWarpaMmax u
rpadukax, 1m0 cOopa, TpPENCTAaBIEHUS W aHaJIW3a JAaHHBIX C HCIOIb30BAaHHEM
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CTaTUCTUYECKUX XapaKTepUCTUK CPEIHMX M paccemBaHus. Paboras c JaHHbBIMW,
oOyyalluecs ydarcd CUYUTBIBATH M HHTEPIPETUPOBATH JIaHHBIE, BBIJBUTATh,
apryMeHTHPOBATh U KPUTHUKOBATh MPOCTEHMIIINE TUIOTE3b, pa3MBIILIATh HaJ (pakTOpamH,
BBI3BIBAIOIIMMM M3MEHUYMBOCTb, U OLICHUBAaTh WX BIMSIHUE HAa pacCMaTpUBAacMBble
BEJIMYMHBI U IIPOLIECCHI.

NHTynTUBHOE MNpPEACTABICHUE O CIy4alHOM W3MEHYMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEN M TEHACHLMM CTAaHOBUTCS MOTHMBHUPYIOLIEW OCHOBOW Ul U3y4YEHUS
TEOPUH BEPOSITHOCTEN. boiblioe 3HaUeHNE UMEIOT IIPAKTUYECKUE 3aJaHNUsl, B YACTHOCTHU
OIIBITHI C KJIACCUYECKUMU BEPOATHOCTHBIMU MOJICIIIMU.

[ToHsiTHE BEpOATHOCTH BBOAMTCS KaKk Mepa MpaBAONoA00us CIy4ailHOIO COOBITHS.
[Ipu u3ydyeHun yueGHOro Kypca o0oydarouiuecs 3HaKOMATCS ¢ MPOCTEUIIMMHU METOIaMU
BBIYUCIICHUSI BEPOATHOCTEW B CIIy4aMHBIX OKCIIEPUMEHTaX C PaBHOBO3MOKHBIMHU
JJIEMEHTApHBIMU HCXOJAMU, BEPOSATHOCTHBIMU 3aKOHAMM, ITO3BOJISIOIIMMU CTaBUTh U
pematb OoJsiee ClIOKHbIE 3aayu. B y4eOHbIN Kypc BXOAST HadajdbHBIC MPEICTABICHUS
O CIIy4alHBIX BEJIMYMHAX U UX YHCJIOBBIX XapaKTEPUCTUKAX.

B pamkax ydyeOHOro Kypca OCYILIECTBISETCS 3HAKOMCTBO OOy4arouiuxcs
C MHOXECTBAMHU WU OCHOBHBIMM OIIEpallMsIMU HAJ MHOKECTBAMH, PacCMaTpUBAIOTCS
IpUMEPHl TNPUMEHEHUs Ui peLICHUs 3a/1a4, a TAaKKE MWCIOJIb30BaHUSA B APYIUX
MaTEMATUYECKUX Kypcax U Y4eOHBIX MpeAMETaX.

B 7-9 knaccax uzyvaetcst yaeOHbIN Kypc «BeposiTHOCTh M CTaTUCTHUKA», B KOTOPHIi
BXOIAT paszpensl:  «lIpencraBineHne  HaHHBIX M ONMCATENbHAsl  CTATUCTUKAY,
«BeposiTHOCTB», «D7eMeHThl KOMOMHATOPUKN», «BBeneHne B Teopuio rpadony».

OO0miee YMCIO YacoB, PEKOMEHJOBAHHBIX [JIi HW3Yy4YeHHs Yy4yeOHOro Kypca
«BepositHOCTh M cTaTHcTHKa», — 102 vaca: B 7 xmacce — 34 uvaca (1 yac B Hemenmo),
B 8 Kitacce — 34 yaca (1 gac B Hexemo), B 9 kiaacce — 34 gaca (1 yac B Hezeso).

COJEPXAHUE OBYYEHUA
7 KIIACC

[Ipencrapnenne maHHBIX B BHUAE TaOnWIl, AuarpamMM, TpaduKoB. 3amoHEHUE
TaOJIUI], YTEHUE U TIOCTPOCHHE AHarpaMM (CTOJOWKOBBIX (CTONIOYATHIX) M KPYrOBBIX).
Urenne rpadukoB peanpHBIX mporeccoB. M3pieueHue wWHPOpMANHMH W3 JUATPaMM U
TaOJINII, UCTIOIE30BAHNE U UHTEPIPETAINS TAHHBIX.

OnucartenbHasi CTaTHCTHKA. CpenHee apudmeTwueckoe, MeauaHa, pa3Max,
HanOOoJIbIIIee U HAUMEHBITIEE 3HAUCHUST Habopa YMCIOBBIX aHHBIX. [[puMepsl cirydaitHoM
M3MEHYUBOCTH.

CnyJaifHbIN SKCIIEPUMEHT (OTIBIT) U CITy4aiiHOe coObITHE. BeposTHOCTh M YacToTa.
Poip MasioBEpOSITHBIX U MPAKTUYECKHU JOCTOBEPHBIX COOBITHI B IPUPOJIE U B OOIIECTBE.
MoHera u urpajibHasi KOCTb B TEOPUU BEPOSTHOCTEM.

I'pad, BepmmnHa, pedpo. Crenenp BepumnHbl. Yucno pédep U cyMMapHasi CTEIECHb
BepuiuH. [IpeacrtaBnenue o cesizHoctu rpada. Llenu u nukiel. [lytu B rpadgax. O6xox
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rpada (ditmepoB myTh). IIpencraBienue o0 opueHTHpoBaHHOM Tpade. Perenue 3amau
C IOMOUIBIO I'padoB.

8 KVIACC

[IpencraBnenue qaHHBIX B BUJI€ TaOJUII, TUarpamMm, rpagukos.

MHOK€ECTBO, 3JIEMEHT MHO>XECTBA, MOJAMHOXKECTBO. Onepauu HaJl MHOXKECTBAMU:
oObeuHEHHUE, TepeceueHue, aomnonHeHue. CBolcTBa omepanuil HaJl MHOKECTBAMU:
IIEPEMECTUTENILHOE, COYETATENBHOE, PACIIPEAECIUTENBHOE, BKIIIOUeHUA. cnonb30Banne
rpaUyecKoro MpeACTaBICHUS MHOXECTB JUIsl ONUCAHMSI PEaJbHBIX MPOIECCOB U
SIBJIEHUM, TIPU PEIICHUH 3a]1a4.

M3mepenne paccemBanHus JaHHbIX. Jlucmepcus W CTaHAAPTHOE OTKJIOHEHUE
YHUCJIOBBIX HA0OPOB. J[narpamMma paccenBaHusl.

DneMeHTapHble COOBITUS clydaiiHOoro ombiTa. CinyuyaliHbie coObITHsI. BeposTHOCTH
coObITUH. OMNBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU. CITydaitHBIHI
BbI0Op. CBsI3b MEXy MaJIOBEPOSTHBIMU W TPAKTUYECKH JIOCTOBEPHBIMU COOBITUSIMU
B MIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa JEpEBbEB. €AUHCTBEHHOCTh MYTHU, CYILECTBOBAHUE BHUCSYEH
BEPILMHBI, CBA3b MEXKIY YMCIOM BeplIMH U uucioMm pedep. [IpaBmiio ymMHOKEHHS.
Pemenue 3amay ¢ moMmonibio rpados.

[IpotuBomnonoxusie coobiThsA. Juarpamma Diinepa. O0beAMHEHNE U TIEpeceUeHHe
coOpiTuii. HecoBmecTHbie coObITHsA. DopMysna CIOXKEHHUS BEPOSTHOCTEH. Y CIOBHas
BepoATHOCTh. [lpaBuno ymHoxkenus. HeszaBucumbie coObiTusi. IlpencraBnenue
JKCIEpPUMEHTAa B BHJE JepeBa. PellleHWe 3aJady Ha HaXO0XKICHUE BEPOSTHOCTEN
C IOMOIIBIO J€pEBA CAy4alHOI0 SKCIIEPUMEHTA, AuarpaMm Dusepa.

9 KJIACC

[IpencraBnenue MaHHBIX B BUAE TaONHI], AUarpamMm, rpadukoB, MHTEPIPETAIIHS
JTaHHBIX. UTEeHHE U TOCTPOCHUE TAa0JIHII, TUarpaMm, rpaduKoB MO PeaJbHBIM JIaHHBIM.

[lepecranoBku u (Qakropuan. CouyeTaHUs W YHCIO COYETAHWN. TpEeyroibHHK
[Nackans. Pemenue 3ama4 ¢ UConbp30BaHUEM KOMOUHATOPUKH.

I'eomerpruueckass BeposiTHOCTh. Coy4aiiHblii  BBIOOp TOYKM ®3  (UTYPHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 AYrd OKPYKHOCTH.

UcneiTanue. Ycnex u Heynauda. Cepus ucnbiTaHuii 10 niepBoro ycmexa. Cepus
ucnbiTanuid bepaymiu. BeposiTHocTH cOObITHI B cepuu UCTibITaHUN bepHym.

CnydaitHass BenMYMHA W paclpeqeseHue BeposTHocTel. Maremarndeckoe
OXuJaHue u aucrepcus. [Ilpumeppl MaTEMaTHYECKOTO OXKUAAHUS KaK TEOPETHYECKOTO
CpPEOHEro 3HAYCHUS BEIMYMHBI. MaTeMaTH4eCcKOe OKHAAHWE U JUCHEPCUS CIydailHON
BEJIMYMHBI «YKCJIO YCIIEXOB B CEPUU UCIIBITAaHUN bepHyImm».

[Tonsitue o 3akoHe OONbIIKX YKceNl. M3mMepeHrue BeposSTHOCTEN ¢ TOMOIIBIO YacTOT.
Ponb u 3HaYeHNE 3aKOHA OOJBIINX YHUCEN B IPUPOJIC U OOIIECTBE.
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NPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaThl OCBOEHHUS MPOTPAMMbI Y4eOHOrO Kypca K KOHILY
oOydeHusi B / Kjaacce:

Yurate wuHpOpMALMIO, MNPEACTABICHHYIO B TaliuIax, Ha JMarpaMmmax,
NPEJICTABIIATh TaHHBIE B BUJIC TAOJIHII, CTPOUTH AUArpamMMbl (CTOIOMKOBEIE (CTOI0YATHIC)
Y KPYrOBbIE) [0 MACCUBAM 3HAUCHHIA.

OnuceiBaTh U1 UHTEPIPETUPOBATH peaibHbIE YMCIIOBHIE JaHHBIC, MPEICTaBICHHbIE
B Ta0JMIAX, HA UarpaMmax, rpaduxax.

Hcnonb30BaTh A OMMCAHMS TAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKH: CpeIHEe
apudmeTrueckoe, MeIMaHa, HauboJIbIIee U HAUMEHbIIIEe 3HAUCHHUS, pa3Max.

WwmeTp nipesicTaBieHre o cydalHONM M3MEHYMBOCTH Ha pUMeEpaXx 1eH, (PU3MIeCKUX
BEJIMYMH, AHTPOIOMETPUYECKUX JaHHBIX, UMETh MPEACTABICHUE O CTATUCTUYECKOMN
YCTOMYHUBOCTH.

[IpenmeTHBIE pe3yabTaThl OCBOCHHS IPOTPaMMBI YU4eOHOTO Kypca K KOHITY
oOydeHus B 8 kiacce:

W3BnekaTts U npeoOpa3oBbIBaTh MH(GOPMAIUIO, TPECTABICHHYIO B BUJE TaOIMII,
auarpamM, rpadukoB, MpeCTaBIATh TaHHbIE B BUJE TA0JIUII, TUarpaMm, TpaduKoB.

OnuceIBaTh TaHHBIE C TOMOIIBIO CTATUCTUYECKUX MTOKA3aTeNIe: CPEIHUX 3HAUEHUI
U Mep paccenBaHus (pa3Max, TUCIIEPCUs U CTaHJAaPTHOE OTKJIOHEHUE).

HaxoauTe 9acTOThl YMCIIOBBIX 3HAYEHUW W YACTOTHI COOBITHI, B TOM YHCIE
10 pe3yJbTaTaM U3MEPCHHUN M HaOJII0ICHU.

Haxonuth BepOSATHOCTH CIIy9allHBIX COOBITUH B OIBITAX, 3Has BEPOSITHOCTH
AJIIEMEHTAPHBIX COOBITUM, B TOM YHKCJIE B OMBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHUSIMH.

Hcnons3oBath Tpaduueckue MOJIENH: JAEPEeBO CIYyYaHOTO SKCIEPUMEHTA,
auarpamMMsbl Diiiiepa, YUCI0Bas psiMas.

OnepupoBaTh MOHATHSIMU: MHOKECTBO, MOJIMHOKECTBO, BBINOIHATH OIEpaluu
HaJl MHOXKECTBaMH: O0OBbEIMHECHHE, TIepeceueHune, AOMOIHEHNE, IEPEUNCTISITh IIEMEHTHI
MHOJKECTB, IPUMEHATH CBOWCTBA MHOKECTB.

Hcnons3oBath Tpaduyeckoe MPENCTaBICHUE MHOXKECTB U CBS3EH MEXIy HUMU
JUIS. OMMCAHUS MPOLECCOB U SIBJICHUM, B TOM YHCIIE NPU PELUICHUM 3a1ad U3 JAPYrHX
y4eOHBIX TTPEAMETOB U KYPCOB.

IIpeaqmeTHBIE pe3ynbTaThl OCBOSHHS IPOTPAMMbI Y4eOHOTO Kypca K KOHITY
oOydeHus B 9 Kjacce:

N3BnekaTtp u mpeoOpa3oBbIBaTh MHGOPMAIMIO, MPEACTaBICHHYIO B Pa3IudHBIX
WCTOYHHUKAX B BHJEC TaONuIl, auarpaMmm, TI'padUKOB, TMPEACTABIATH JaHHBIE B BUJIC
TabuIl, JUarpaMm, rpaduKoB.
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Pemate 3amauM  OpraHM30BaHHBIM ~ NEpeOOpOM  BapHAHTOB, a  TaKXKe
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUJI U METOJIOB.

Hcrnonb30BaTh ONMUCATENIBHBIE XapPAKTEPUCTUKU U1 MACCUBOB YHCJIOBBIX JAHHBIX,
B TOM YMCJIE CPEIHUE 3HAUYCHUS U MEPBI pACCEUBAHUS.

HaxoauTe 4acToThl 3HAYEHUH M YACTOTHl COOBITUS, B TOM YHCIE TOJB3YACH
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUHN U HAOIIOACHUI.

HaxoauTe BEpOSTHOCTH CIIy4ailHBIX COOBITUN B M3YYEHHBIX OIBITAX, B TOM YHCIIE
B ONBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUAMH, B CEPHUSIX HCIbITAHUN
J10 TIEPBOT'O YCIIEXa, B CEpUAX UCIBITAaHUU bepHymu.

NmeTs npeacraBiieHre O CIy4allHOW BEJIMYMHE U O PACIIPEACIIEHUN BEPOSITHOCTEN.

NmeTps mnpencraBieHue O 3aKOHE OOJBIIMX YMCENl Kak O MPOSBICHUU
3aKOHOMEPHOCTU B CIIyYalHOW H3MEHYMBOCTA W O POJM 3aKOHA OOJBIIMX YHCEI
B IIPUpPO/JIE U 0OILIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmenoBanue pazgena | KomnuecTBa OcHOBHOE conepKaHue OCHOBHBIE BUJIBI ACSATEIHBHOCTH 00 yJarOIINXCsI
(TembI) Kypca 9acoB
[IpencraBnenue qaHHBIX 7 [IpencraBnenue qaHHBIX OcBauBaTh cOCO0OBI MPECTABICHUS

B Tabnunax. [IpakTuueckue
BBIYHCIICHUS 110 TaOJTUIHBIM
JTaHHBIM. V3BIIeueHue u
WHTEPIIPETAIUSA TaOJIMYHBIX
naHHbIX. [IpakTHyeckas
pabota «TaOauIsD».
I'paduueckoe
Ipe/iCTaBlICHNE JaHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOI0YATHIX)
nrarpamm. UrteHue u
MIOCTPOCHHE TUATPAMM.
[Tpumeps! nemorpaduaeckux
JUATPaMM.

[MpakTaeckas pabora
«JlmarpaMmMbD»

CTAaTUCTUYECKHUX JAaHHBIX U YHCIIOBBIX MACCUBOB
C TIOMOIIILIO TAOJUI] ¥ TUArpaMM C HCTIOIb30BaHUEM
aKTyaJIbHBIX U BOKHBIX JaHHBIX (JieMorpaduiecKkue
JaHHBIC, IPOU3BOJICTBO MPOMBIIINICHHON 1
CEIIbCKOXO03SUCTBEHHON TTPOYKIINHU, OOIIECTBEHHBIC
Y TIPUPOIHBIC SIBJICHHUS).

N3yuaTb MeTOABI PA0OTHI C TAOIUIHBIMU U
rpadUIECKUMU TIPECTABICHUSIMH TaHHBIX

C TIOMOIIBIO ITU(PPOBBIX PECYPCOB B XOC
MPaKTUYECKUX paboT

OmnucarenpHast CTaTUCTHKA

Yucnosslie Habopel. CpeaHee
apudmeTraeckoe.
Menuana 4nciioBoro Habopa.

OcBanBaTh NOHSAATHSA YUCIIOBOI HAOOp, Mepa
IICHTPAIEHOM TeHJSHIMH (Mepa [IEHTpPa), B TOM YHCJIC
cpeaHee apudmerndeckoe, MeIraHa.
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Y CcTOMYUBOCTh MEIMAHBI.
[IpakTuyeckas pabora
«CpenHue 3HaYCHUs».
HauGoJpliee 1 HauMeHbIIIEE

3HAQYEHUSI YUCIIOBOTO HAbOPaA.

Pa3zmax

OnucpIBaTh CTATUCTUYECKUE JaHHBIE C IIOMOIIBIO
cpeaHero apupMeTuyecKoro u Mmeauansl. Pemarp
3a/1a4u.

N3yyars cBOiiCTBA CPEIHUX, B TOM YUCIIE

C TIOMOUIBIO U(POBBIX PECYPCOB, B XOJI€
PAKTUYECKUX padoT.

OcBauBaTh NOHATHSI: HAUOOJIbIIIEE U HAUMEHBIIEE
3HAYEHMS YUCIOBOIO0 MACCUBA, pa3Max.

Pematp 3aga4m Ha BbIOOp criocoba onucaHus
JAHHBIX B COOTBETCTBUU C MPUPOJION JAHHBIX U
LEJISIMUA UCCIIEIOBAHUS

CnyqaﬁHa;I HN3MCHYHUBOCTD

CrnyyaliHas U3MEHYHBOCTD
(mpumepsr). HacToTa
3HAUYEHUN B MacCHBE
na"HbIX. [ pynnupoBka.
I'ucrorpammel.
[IpakTrueckas pabota
«Crny4JaitHasi ©3MEHUYUBOCTB)

OcBanBaTh NOHSATHS . YACTOTa 3HAUCHHUI B MacCHBE
JTAHHBIX, TPYIIUPOBKA JAHHBIX, TUCTOIPaMMa.
CTpouTh 1 aHAJU3HPOBATH TUCTOIPAMMBI,
MoAOUPATH MOAXOAIINN [Iar TPYNIUPOBKH.
OcBauBaTh rpaduieckre MpeICTaBICHHUS Pa3HBIX
BUJIOB CIIY4alHOM U3MEHYHBOCTH, B TOM YHCJIE

C TIOMOIIBIO ITU(PPOBBIX PECYPCOB, B X0OJIC
MPaKTUYECKON pabOThI

Beenenue B reopuro rpadoB

I'pad, Bepmmna, pedpo.
[IpencraBienue 3a1a4u

¢ momorisio rpada. CteneHnb
(BaJIeHTHOCTH) BEPILUHEI.
Yucno pédep u cymmapHast
cTerneHb BepiuH. Llens u

OcBauBath noHsTUsI: Tpad, BepmmuHa rpada, pedpo
rpada, crerneHb (BaJICHTHOCTh BEPIIUHBI), IIETIh U
LUKIL.

OcBanBaTh NOHATHSA: NIYTh B rpade, SUIepoB MyTh,
o0xox rpada, OpueHTUPOBAHHBIN Tpad.

PemiaTe 3a1a4M Ha MOUCK CYMMBI CTEIICHEN BEPIINH
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nuki. ITyte B rpade.
[IpencraBnenue 0 CBA3HOCTH
rpada. O6xox rpada
(sii1epOB MyThH).
[Ipencrasnenue

00 OpUEHTUPOBAHHBIX

rpadax

rpaga, Ha morck o0xoaa rpada, Ha MOUCK MyTeH

B OPHEHTHUPOBAHHBIX Ipadax.

OcBauBathb croco0bI MIPEICTABICHUS 3a1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUU BEPOATHOCTEH, APYrUX
IPEIMETOB C TOMOIIBIO IPadoB (KapThl, CXEMBI,
AIIEKTPHYECKHE 1IETNH, PYHKIINOHATIBHBIC
COOTBETCTBHSI) Ha MpUMEpPax

BepositHOCTh M yacToTa
CITy4altHOTO COOBITHS

CiyyaliHbIi OTIBIT U
ciy4JaitHOoe COOBITHE.
BeposiTHOCTB 1 yacToTa
coObITus. Posb
MaJIOBEPOSITHBIX U
MPAKTUYECKHU JOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B o0miecTBe. MoHeTa 1
urpajbHas KOCTh B TEOPUU
BEPOSITHOCTEM.
[MpakTueckas pabora
«Yactora BbIIaJACHUS OpJIa»

OcBanBaTh NOHATHSA: CIyYalHBIN OMBIT U
cllydaiiHOEe COOBITHE, MAJIOBEPOATHOE U MTPAKTUYECKHU
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HaUMMOCTH MaJIOBEPOSITHBIX COOBITHI

B IIPUPOJIEC U 0OIIIECTBE HAa BaAXKHBIX IIPUMEpPax
(aBapum, HeCUACTHBIC CITy4aH, 3alIUTA IEPCOHATLHON
uH(pOpMaIUH, Tepeada JaHHbIX).

M3yuyarhb poJib KJIACCUYECKUX BEPOSATHOCTHBIX
Mojesel (MOHeTa, urpaibHas KOCTh) B TEOPHUU
BEPOSITHOCTEM.

Ha0aroaaTs 1 U3y4aTh 4acTOTy COOBITUN B IPOCTBIX
HKCIEPUMEHTaX, B TOM YHCJIE C TOMOILBIO HU(POBBIX
pPECYPCOB, B X0/1€ PAKTUYECKOU padOTHI

O0o011eHNE,
cUcCTeMaTHh3alus 3HaHUI

[IpencraBiieHre JaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposTHOCTE citydaliHOTO
COOBITHS

IHoBTOPATH H3YUEHHOE U BBICTPAUBATH CUCTEMY
3HAHUM.

PemiaTe 3a1a4m Ha IPECTABICHNUE U OMTMCAHUE
JTAHHBIX C MIOMOIIBIO N3YYEHHBIX XapaKTEPUCTHUK.
OO0cy:xaaTh MPpUMeEPBI CIyYailHBIX COOBITHIA,
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MAaJIOBEPOSATHBIX U MPAKTUYECKU JOCTOBEPHBIX
CIIy4ailHbIX COOBITHI, UX POJM B MPUPOJIE U KUZHU
YeJI0BeKa

OBIIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME

34
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8 KIIACC
HanmenoBanue pazgena |KomuuecTso OcHOBHOE conepKaHue OCHOBHBIE BU/JIBI ACSATEILHOCTH 00 yUJaIOIINXCSI
(TeMbI) Kypca JacoB
[loBTOpEHUe Kypca 4 [IpencraBneHue TaHHBIX. IToBTOPSITH U3YUEHHOE U BHICTPAMBATH CUCTEMY

7 xjnacca

OnucarenbHasi CTaTUCTHKA.
CnyvaliHasi U3MEHYUBOCTb.

Cpennue uncioBoro Habopa.

Cny4aitHbie COOBITHSI.
BeposiTHOCTH 1 4acTOTHI.
Krnaccuueckue Mmonenu
TEOPUU BEPOSITHOCTEH:
MOHETa U UrpaJibHast KOCTh

3HaHUH.

Pemars 3a1aum Ha IpeCTaBICHUE U ONTUCAHUE
JIAHHBIX C MIOMOUIBIO U3YYEHHBIX XaPAKTEPUCTHK.
Pemars 3a1aum Ha nipeIcTaBICHUE TPYIIIIUPOBAHHBIX
JTAHHBIX Y ONKMCAaHUE CIIy4YalHON U3MEHYHUBOCTH.
Pemats 3a1aum Ha onpeIeIeHUE YaCTOThI
CITy4aiiHbIX COOBITUH, 00CYXICHUE TPUMEPOB
CITy4ailHbIX COOBITHM, MAJIOBEPOSITHBIX U
MPaKTUYECKHU JOCTOBEPHBIX CIIy4alHBIX COOBITUH, UX
pOJIM B IPUPOJIE U KU3HU YEJIOBEKA

OnucarenbHas CTATUCTHUKA.
PacceuBanue nanHBIX

Otkiionenus. Jucnepcus
YHCJIOBOr0 Habopa.
CranpapTHOE OTKJIOHEHUE
YHCJIOBOr0 Habopa.
JlnarpaMmmebl paccenBaHus

OcBanBaTh NOHSITHA: JUCIICPCHUA U CTAHOAPTHOC
OTKJIOHCHHUC, UCIIOJIb30BATh 3THU XaPAKTCPHUCTHUKHU
HJIsL OIIMCAaHUA PaCCCUBAHNA JaHHBIX.

BbIIlBl’II‘aTb runoTe3bl 00 OTCYTCTBHHU HWJIM HAJIMYHNH
CBA3HU 110 JuarpaMmMaM paCCCrBaHUA.

CTpOl’ITb AruarpaMmebl PpaCCCUBaHMA 110 MMCIOIINMCA
JaHHBbIM, B TOM YHCJIC C IIOMOIIbIO KOMIIBIOTCPA
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MHuoxkecTBa

MHO0%€eCcTBO, ITOJMHOXKECTBO.
Onepanuu Hax
MHO>KECTBaAMH
0o0beTMHEHUE, TIEpECeUeHNUE,
JIOTIOJTHEHHE.

CaoiicTBa onepanui

HaJ MHO>KECTBaAMHU:
NepeMeCTUTENLHOE,
COYETaTENbHOE,
pacrpeieuTeNbHOE,
BKJIFOUEHHS.

I'paduueckoe
npeACTaBlIeHUE

MHO>KECTB

OcBauBaTb NOHATHSA . MHOKECTBO, JIEMCHT
MHOKECTBa, ITIOJMHOKECTBO.

BbINOJHATH Onepanuu HaJl MHOKECTBAMMU:
o0beIMHEHUE, TIEPECEUCHUE, IOMIOJIHEHHE.
HNcnonb30BaTh CBOMCTBA: IEPEMECTUTEIBHOE,
COYETATENIbHOE, PACIIPEACIUTEIILHOE, BKIFOYEHHUS.
Hcnonb3oBaTh rpaduueckoe mpeacTaBiIcHUE
MHOKECTB IMPHU OMMCAHUHU PEAIbHBIX MPOLIECCOB U
SIBJICHUH, TIPU PEIICHUH 3374 U3 IPYTUX YI4eOHBIX
MPEIMETOB U KYPCOB

BepositHOCTE CliydaliHOTO
COOBITHS

DneMeHTapHbIE COOBITHS.
Crnyuaiinble COOBITHS.
biaronpusitcTByronue
AJIEMEHTAPHBIE COOBITHS.
BepositHOCTH COOBITHIA.
OnBITH C PABHOBO3MOXKHBIMU
DIIEMEHTAPHBIMH COOBITUSMH.
Crny4aitHblil BEIOOD.
[IpakTuueckas pabora
«OMnBITHI

C PaBHOBO3MOXHBIMH

OcBauBaTh NOHSATHS: dJIEMEHTApPHOE COOBITHE,
CllydaiiHOE€ COOBITHE KaK COBOKYITHOCTh
0JIarONPHUATCTBYIOIIMX YJIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOKHBIC PJIEMEHTaPHBIE COOBITHS.
PemaTs 3a1aum Ha BEIYHCIIEHUE BEPOSTHOCTEN
COOBITHIA TT0 BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CJIy4alHOI'O OIbITA.

PemaTs 3a1aum Ha BEIYHCIIEHUE BEPOSTHOCTEN
COOBITHIA B OTBITaX C PABHOBO3MOXKHBIMU
DIIEMEHTAPHBIMHU COOBITUSIMH, B TOM YHUCJIC

C TIOMOTIBIO0 KOMITBIOTEPA.

99



denepanbhas padbouas nporpamma | Maremartuka. 5-9 knaccel (0a30Bblil ypOBEHB)

3JIEMEHTapHBIMU
COOBITHUAMU»

IIpoBoauTH M U3y4YaTh ONBITHI

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU
(C UCTIONIb30BaHUEM MOHET, UTPAIbHBIX KOCTEH,
OpYTUX MojieNiel) B X0J1€ MPAKTUUECKON paboThl

Beenenue B Teoputo rpadoB

JepeBo. CBoiicTBa iepeBa:
€AUHCTBEHHOCTD ITyTH,
CYIIECTBOBAHUE BUCAUYEH
BEPIINHBI, CBA3b MEXKIY
YHUCJIOM BEPIIUH U YUCIOM
pE6ep. IlpaBuio yMHOXKEHUS

OcBanBaTh NOHATHS. JIEPEBO Kak rpad Oe3 1ukKia,
BHCsIUasl BepIIMHA (JIMCT), BETBb JIepeBa, MYTh

B JIepeBe, TUaMeTp JepeBa.

N3yuaTsh cBoiicTBA JIepeBa: CYIIECTBOBAHKUE BUCSIYCH
BEPIIHHBI, €AUHCTBCHHOCTD ITYTH MEXKITY JIBYMSI
BEPIIMHAMH, CBSI3b MEK/y YUCJIOM BEPIIUH U YUCIIOM
pEdep.

PemaTp 3a7a4u Ha TIOWCK U TIEPEUUCIICHUE TTyTEH

B JICpEBE, OIPEICIICHIE YKCIia BEPIITNH WK pEOep

B JiepeBe, 00X0/1 OMHAPHOTO JIepeBa, B TOM YHUCIIE

C MPUMEHEHHUEM TpaBUIIa YMHOXKCHUS

Crnyuaiinbie cOOBITUSA

[IpoTrBOMIIOIOKHOE COOBITHE.
Juarpamma Ditnepa.
OObenMHEHHE U TIEPECEUCHHE
coObITHii. HecoBMecTHBIE
coObITHsI. Dopmyna
CJIOKEHUSI BEPOSITHOCTEM.
[IpaBWJIO YMHOXKEHUA
BEPOSITHOCTEU. Y CIIOBHAs
BeposTHOCTh. HezaBucumMbie

OcBauBaTh NOHATHSA. B3AUMHO ITPOTUBOIOJIOKHbIC
COOBITHS, ONIepaIluy HaJl COOBITUSAMH, OObETMHCHUE U
nepecedyeHre cCoObITUM, TuarpaMma Jusepa
(Oitnepa—BeHHa), COBMECTHBIC M HECOBMECTHBIC
COOBITHS.

N3yuaTh TeopemMbl O BEpPOSITHOCTH 00bEAUHEHUS
JBYX COOBITHI ((POPMYITBI CIOKEHUSI BEPOSITHOCTEM ).
Pematsb 3a1a4u, B TOM 4KClIe TEKCTOBBIE 3a/1a4n

Ha ONpPEJIeJICHUE BEPOATHOCTEN 00bEAMHEHUS U
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coObITus. [IpencraBnenue
CJIy4aliHOT'O SKCIIEpUMEHTA
B BHJIE JIEpeBa

nepeceueHus: COOBITUM C TOMOIIbIO YUCIOBOM
npsiMOii, uarpamm Ditsepa, GopMyIIbl CIOKEHUS
BEPOATHOCTEM.

OcBanBaTh NOHATHSA: IPABUIIO YMHOKECHUS
BEPOSATHOCTEM, YCIIOBHAsL BEPOSTHOCTD, HE3aBUCUMBIE
COOBITHS IEPEBO CIY4aHHOTO OMbITA.

N3yuarh cBoiicTBa (OIpeeieHus) He3aBUCUMBIX
COOBITHH.

Pemare 3a1a4M Ha OonpeIesICHUE U UCIIOJIb30BaHUE
HE3aBUCHUMBIX COOBITHI.

PemaTe 3a1a4M Ha [TOUCK BEPOATHOCTEN, B TOM
YHCJIE YCIOBHBIX, C UCIIOIb30BAHUEM JEPEBa
CJIy4alHOT'O OIIbITa

O06o011enue,
cuUcTeMaTHh3alysa 3HaHUHI

[IpencraBnenue qaHHBIX.
OnucarenpHasi CTaTUCTUKA.
I'padsl. BepostHOCTH
CIIy4aitHOTO COOBITHS.
DneMeHThl KOMOMHATOPHUKHU

IIoBTOPATH U3YYEHHOE U BHICTPAUBATH CHCTEMY
3HAHUU.

Pemarp 3a1a4M Ha NPEICTABICHUE U OTTUCAHUE
JTAaHHBIX C TIOMOIIIBIO U3YYEHHBIX XapaKTE€PUCTHUK.
Pematp 3a1a4u ¢ npuMeHeHHEeM TpadoB.

Pemarp 3a1a4m Ha HAXOXKJICHUE BEPOSATHOCTH
CJIy4ailHOTO COOBITHS IO BEPOSITHOCTSIM
AJIEMEHTApPHBIX COOBITUM, B TOM UMCJIE€ B OMBITaX

C PaBHOBO3MOHBIMH AJIEMEHTAPHBIMU COOBITHUAMMU.
Pemars 3a1aun Ha HAXOK/ICHUE BEPOSITHOCTEN
00BbEeAMHEHUS U MEpeceYeHUs COOBITHUM, B TOM YHCIIC
HE3aBHCHUMBIX, C UCIIOJIb30BAaHUEM IpapuIeCKuX
MPEJCTABJIECHUN U AEPEBA CIY4ailHOTO OIbITA.
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PemaTs 3a1a4un Ha nepeyrciaeHne KOMOMHAUUN
(umcna mepecTaHOBOK, YUCIIa COYETAaHHN ),

Ha HaXO0XKJIEHUE BEPOSTHOCTEN COOBITUH C
IpUMEHEHUEM KOMOMHATOPUKHU, B TOM YHCIIE

C UCIIOJIb30BaHUEM TpeyroJibHuKa [Tackans

OBIIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME

34
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9 KUIACC
HanmenoBanue pazgena |KonmuecTso OcHOBHOE cofepKaHue OCHOBHBIE BUJIBI ACSATEIBHOCTH 00 yJarOIMINXCSI
(TeMbI) Kypca JacoB
[ToBTOpeHue kypca 4 [IpencraBneHue TaHHBIX. IToBTOPSITH H3YUYEHHOE U BHICTPAMBATH CUCTEMY

8 kiacca

OmnmcarenpHas CTaTUCTHKA.

Omnepanuu Hai COOBITUSIMH.

HezaBucumMocTs COOBITUIA

3HaHUH.

PemaTs 3a1a4m Ha NIPECTABICHNUE U OMTMCAHUE
JTAHHBIX.

PemaTp 3a1a4m HA HAXOXKJECHUE BEPOATHOCTEN
OOBEIMHEHUS U TIepECeUCHUsI COOBITUI, B TOM YHCIIE
HE3aBUCUMBIX, C UCIIOJIb30BAHUEM TpapUIecKux
MPEICTABJIEHUIN U JIEPEBa CIIYYalHOTO OIBITA.
Pemarthb 3a1a4u Ha TIepeuncIIeHe KOMOUHAITUH
(uuciia mepecTaHOBOK, YKC/Ia COUETAaHUH ),

Ha HaXOXKJICHHE BEPOSATHOCTEH COOBITHI

C IPUMEHECHHEM KOMOMHATOPUKH, B TOM YHCJIC

C UCTIOJIb30BAaHUEM TpeyroyibHuKa Ilackas

DneMeHThl KOMOMHATOPUKHU

[lepecranoBku. @akropuan.

CoueTraHus 1 4UCIIO
coueTaHuid. TpeyrosbHUK
[Tackans. IlpakTnueckas
pabota «Bpruucienue
BEPOSITHOCTEMN

C UCIOJb30BaHUEM

OcBanBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOKEHUS, YIIOPSIOYEHHAs Mapa, TPoka 00HEKTOB,
nepecTaHoBKa, (pakTopuai yncia, COYeTaHue, YUCIIo
coueTtaHui, TpeyroabHuk [lackans.

PemiaTe 3a1a4M Ha IEPEUNUCIICHUE YITOPSOUYECHHBIX
rap, TPOEK, MEPEUNCICHUE NTEPECTAHOBOK

Y COYETAaHHUU AJIEMEHTOB PA3JIMYHBIX MHOYECTB.
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KOMOMHATOPHBIX () YHKLIUN
AJIEKTPOHHBIX TAOIUI]»

PemaTh 3aja4u Ha IPUMEHCHHE YKCIIA COUYCTAHUI

B ayireOpe (COKpaméHHoe YMHOKEHHE, OMHOM
HeiotoHa).

PemaTh, npuMeHsisi KOMOMHATOPHKY, 3a1a4H

Ha BBIYKCJICHHUE BEPOSTHOCTEH, B TOM YHCIIE C TIOMOIIBIO
3JIEKTPOHHBIX TAOJIHUI] B XO/1€ MPAKTUIECKON paboThI

['eomeTpuueckas
BEPOATHOCTh

I'eomeTrpuueckas
BEpOATHOCTh. CllydailHbIi
BBIOODP TOUKHU U3 PUTYPbI
Ha IUIOCKOCTH, U3 OTpE3Ka,
U3 IYTU OKPYXHOCTHU

OcBauBaThb NOHSAITHE I‘COMCTpH‘lCCKOﬁ BCPOATHOCTH.
Pematnb 3aJavYM Ha HAXOXICHHUEC BGpOSITHOCTCfI

B OIIbITAaX, MPCACTABUMBIX KaK BLI60p TOYCK

N3 MHOT'OYI'OJIbHUKA, Kpyra, OTpE3Ka WJIN AYyI'
OKPYKXHOCTH, YUCJIOBOI'O IIPOMCEIKYTKA

UcnbiTanus bepryiiu

HcnbiTanue. Ycnex u
Heynada. CepHs UCTIBITAHUN
J10 TIEPBOT'O yCIeXa.
HcnwiTanusa bepaymm.
BepositHocTH COOBITHIA

B CEPUU UCIIBITAHUI
bepnyiu. [IpakTnueckas
pabora «HcnpITanus
bepnyimm»

OcBanBaTh NOHATHSA UCIIBITAHUE, JIEMEHTAPHOE
COOBITHE B UCIBITAHUY (yCIIEX U HEy/a4a), Cepus
UCIIBITAHUI, HACTYIUICHUE NIEPBOT0 ycIexa
(neymaun), cepust UCTIBITAaHKUI bepHyILIH.

Pemats 3a1aum Ha HaXOXKICHUE BEPOATHOCTEN
COOBITUH B CEpUH HUCIIBITAHHM IO TIEPBOTO yCIIexa,
B TOM YHCJIE C IPUMEHEHHEM (HOPMYJIIbI CyMMBI
reOMETPUUYECKOM MTPOrPECCUM.

Pemats 3a1aum Ha HaXOXKJICHUE BEPOATHOCTEN
AJIEMEHTAPHBIX COOBITHI B CEPUU UCIIBITAHUM
bepHyy, Ha HAX0XKI€HUE BEPOSITHOCTH
OINPENENEHHOTO YNCIIA YCIIEXOB B CEPUU UCTIBITAHUI
bepnyinu.

N3yyars B X01€ NPAKTHYECKON padoThI,
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B TOM YHCJIE C TOMOUIBIO HHU(POBBIX PECYPCOB,
CBOMCTBA BEPOSATHOCTH B CEPUU UCTIBITAHUN
bepnyinu

CiyyaliHas BelIMYMHA

CnyvaliHas BeIMUMHA U
pacrnpeeneHue
BEPOATHOCTEM.
MareMaTtndeckoe OxKuIaHue
U JUCTIEpCus CllydailHOM
BeJIMUMHBIL. [Ipumepsl
MaTeMaTUYE€CKOr0 OKHUIaHUS
KaK TEOPETUYECKOT O
CPEIHETO 3HAUYCHHUS
BEJINYHMHBI.

[TonsiTue 0 3aKoHE OOIBIIUX
yucen. M3mepenne
BEPOSITHOCTEM C IIOMOIIBIO
yacToT. [[pumMeHeHune 3aKoHa
OOJIBIITNX YHCEIT

OcCBOUTH MOHATHSA: CITyYaiiHAs BEIMYMHA, 3HAUCHUE
CIIy4YallHOW BEJIMYMHBI, PACIPEACIICHUE
BEPOATHOCTEM.

N3yyarsb 1 00CyKaAATH TPUMEPHI TUCKPETHBIX U
HETPEPHIBHBIX CIIydalHbIX BEJIHMYUH (POCT, BEC
YeJI0BEKa, YUCIEHHOCTh HACENIEHNUs, Ipyrue
M3MEHUMBBIE BEJIMUMHBI, PACCMATPUBABILINECS

B KypCe€ CTaTUCTHKH), MOJEIbHBIX CIyYalHBIX
BEJINYMH, CBSI3aHHBIX CO CIIy4YalHBIMHU OIBITAMU
(OpocaHne MOHETHI, UTPATLHON KOCTH, CO CITy4ailHBIM
BBIOOPOM H T. IL.).

OcBanBaTh NOHATHS: MATEMATUYECKOE OKUIJAHNE
CJIy4alHOU BEJIIMYMHBI KAK TEOPETUUECKOE CPETHEE
3HAYCHUE, JUCTIEPCHUS CIYYaHON BEIIMYUHBI KaK
aHaJIOT TUCTIEPCUH YUCIOBOT0 Habopa.

PemiaTe 3a1a4M Ha BBIYHUCIICHUE MATEMATUYECKOTO
OKUJAHUS U JUCIIEPCUU JUCKPETHOM CIIy4alHON
BEJIMYMHBI 110 33JTAHHOMY PACIPEAECICHUIO, B TOM
YyHUCIIe 3aa4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JOTEPESAMH.

3HAKOMHUTBLCH C MATEMATUUYECKUM OXKUJAHUEM U
JHACTIEPCUEN HEKOTOPBIX PaCHpeNeICHNUN, B TOM
YUCIIE PaCIpENEIICHNS CYYailHON BEIMYUHBI IUCIIO
YCIIEXOB» B CEPUU UCTIBITAHUNA bepHysum.
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H3yuyaTh yacToTy COOBITHS B TOBTOPSIOIINXCS
CJIy4yalHBIX OIIbITaX KaK CIIy4YalHYIO BEJIUYUHY.
3HAKOMUTBLCA C 3aKOHOM OOJIBITUX YKcen (B popme
bepnyin): npu 60JBIIOM YKCIIE ONBITOB YACTOTA
cOOBITHSI OJIM3KA K €r0 BEPOSITHOCTH.

PemaTh 3a1a4u Ha U3MEpEHUE BEPOSTHOCTEH

¢ moMoIbIo yacToT. Q0cyKAaTh pOjb 3aKOHA
OOJBIIMX YKCcesl B 000CHOBAaHWU YAaCTOTHOTO METO/1a
U3MEpPEHUsl BEPOATHOCTEH.

OO0cy:kaaTh 3aKOH OOJBIINX YUCEN KaK MPOSIBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUYUBBIX
SIBIICHUAX, POJIb 3aKOHA OOJIBIIMX YKCEI B IPUPOAE U
B )KU3HU YEJI0BEKA

O60011eHne, KOHTPOIIb 10 [IpeacraBneHne TaHHBIX. IIoBTOPSATH N3y4YEHHOE U BHICTPAMBATH CUCTEMY
OnucarenpHasi CTaTUCTHKA. 3HAaHUM.
BeposTHOCTE citydaliHOTO Pemats 3a1aum Ha IpeICTaBICHUE U ONTUCAHUE
COOBITHSI. DJIE€MEHTHI JTaHHBIX.
koMmOuHaTopuku. Cinydalinple | PemaTh 3aJa4d Ha HaXOXKJCHUE BEPOSITHOCTCH
BEJINYMHBI U PACIIPEACITICHUS COOBITHIA, B TOM YHCJIE B OMBITAX C
PAaBHOBO3M OHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH,
BEPOSITHOCTEN OOBEIMHEHUS U TIEpECCUEHUS
COOBITHIA, BBIYUCIIATH BEPOSITHOCTU B OMBITAX
C CEpUSIMU CITy4aliHbIX UCITBITAHUI
OBIEE KOJIMYECTBO 34
YACOB 110 I[TPOI PAMME
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