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Pabouas mporpamma no yueOHomy mpenmery «MaTtemaTrkay (0a30BbIi YpOBEHB)
(mpeametHas obnacth «MaremaTuka W WH(GOPMATHKa») (llalee COOTBETCTBEHHO —
nporpaMma MO MaTe€MaTHKe, MAaTeéMaTHKa) BKJIIOYAET NOSCHUTEIbHYIO 3aluCKy,
cojepkaHne OOydeHHus, IUIAaHUPYEMbIE pe3yJbTaTbl OCBOCHHUS MPOTPAMMBI IO
MaTeMaTUKe, TEMATUYECKOE TIJIaHUPOBAHHUE.

MNOACHUTEJIBHAA 3AIINCKA

[Iporpamma o MmateMaTuke AJis o0ydaromuxcs 5—9 kiaaccoB pazpaboTaHaHa OCHOBE
OI'OC OO0 u ®OIT OOO. B nporpamme no MareMaTUKE YYTEHBI UJIEU U TOJ0XKECHUS
KoHuenuuu pa3BuTs MmaTeMaTudeckoro oopasoBanus B Poccuiickoit denepanuu.

[IpeameToM MaTeMaTUKH SIBISIOTCS (PyHIAMEHTAIIbHBIE CTPYKTYPBI HAIIIETO MUpa —
MPOCTPAaHCTBEHHbIE (OPMBI U KOJUYECTBEHHBIE OTHOIICHHS (OT MPOCTEUIINX,
YCBAaMBAEMBIX B HEMIOCPEACTBEHHOM OIBITE, /IO JOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX JIJIS
pPa3BUTHSl HAyYHBIX M TPUKIATHBIX HJeH). MaremaTuueckue 3HaHUS O0ECIeYUBAIOT
NOHMMAaHUE TMPHUHIMIIOB YCTPONCTBA U HCIOJIb30BAHUS COBPEMEHHOW TEXHUKH,
BOCIIPUSTHE U HUHTEPHPETALUIO COLHUATBHOM, HKOHOMHUYECKOH, MOJIUTHYECKOU
uH(pOpMaIUKU, N1al0T BO3MOXKHOCTH BBIMIOJHATH PAcdE€Thl M COCTABIATH aJTOPUTMBI,
HAXOJUTh U IPUMEHSTH (POPMYIIbI, BIIAJIETh MPAKTUUECKUMU PUEMAMHU T€OMETPUUECKHUX
U3MEpPEHUI U TMOCTPOCHUU, YUTaTh WHGOPMAIIMIO, MPEJCTAaBICHHYIO B BHJIe TaOIHII,
auarpaMM U rpadUKoOB, JKUTh B YCIOBHUSIX HEONPENENEHHOCTH U TMOHHUMATH
BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITUH.

N3yyenue marematukud (GOpMHUPYET y OOYyYaroUUXCsli MaTeMaTHYeCKHl CTUIIb
MBIILJICHUS, TIPOSIBIISIONIUNCS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIiKax. OOydarommecs
OCBAaMBAIOT TakWe NPUEMBI U METOJbl MBINIICHUS, KaK HMHAYKIHS W JETyKIus,
000011IeHrEe W KOHKPETU3aIlMs, aHaJu3 U CHHTE3, KIacCU(pUKAIMSI U CUCTEMaTU3AIIHS,
abctparupoBanue u aHanorusi. OObEeKThl MATEMATHYECKUX YMO3AKIIIOUCHHM, TpaBUIIa UX
KOHCTPYUPOBAHUSI PACKPHIBAIOT MEXAHWU3M JIOTUYECKUX IMOCTPOCHHUM, CIOCOOCTBYIOT
BbIpaOOTKE yMeHHsI (HOpMyITUpOBaTh, OOOCHOBBIBATH U JIOKA3BIBATH CYXKJICHHS, TEM
CaMbIM pPa3BUBAIOT JIOTHYECKOE MbIlieHue. M3yueHne martemMaTHKd oOOecredruBaeT
dbopMHpOBaHUE AITOPUTMHUYECKOW KOMITIOHEHTBHI MBIIIJICHUS W BOCIUTAHUE YMEHHM
JEUCTBOBATh IO 3aJlaHHBIM  QJITOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIE U
KOHCTPYHUPOBATh HOBBIC. B mpoiiecce pemenust 3a1a4 — OCHOBOW y4eOHOM esITeIbHOCTH
Ha ypOKax MaTeMaTHKH — Pa3BUBAIOTCS TBOPUYECKAS U MIPUKIIATHAS CTOPOHBI MBIIIIJICHUSI.
OOyuyenue MareMaTtvke gaéT BO3MOXKHOCTh pPa3BHBaTh y OOYYAIOIIMXCA TOYHYIO,
paIrMoHAIbHYI0 U MHGOPMATHBHYIO pe4b, YMEHHE OTOHMpaTh HamOoJee MOIXOJSIINE
SI3BIKOBBIC, CHMBOJIMYECKHE, TpadUUECKUe CPEJCTBA I BBIPAKCHUS CYXKICHUU W
HaTJISTHOTO MX MPEICTAaBIICHHUS.

[Ipyn m3ydeHUM MaTeMaTUKH OCYIIECTBISETCA OOIee 3HAKOMCTBO C METOJAMH
MO3HAHUS JIEUCTBUTEILHOCTH, MPEICTABICHUSAMH O TIPEAMETE U METO/IaX MaTEMAaTUKH,
UX OTIIUYUH OT METOJIOB JPYTHX €CTECTBEHHBIX M TYMaHUTAPHBIX HAYK, 00 0COOCHHOCTSIX



IMPUMCHCHUA MATCMATUKU JJIA PCUHICHUA HAYYHbBIX U IIPUKIIAAHBIX 3a/1a4.

[IpuoputeTHpIME 1LETISIMU OOydYeHHUS MaTeMaThuke B 5—9 Kiaccax SBISIOTCA:
dbopMHpOBaHUE IEHTPATBHBIX MAaTEMAaTHUYECKUX MOHSTHM (YMCII0, BETUYMHA,

reoMeTpuyeckas purypa, nepeMeHHasi, BEpOITHOCTh, PYHKIUS), 00ECIICUHBAIOIIUX
IIPEEMCTBEHHOCTh U IEPCHIEKTUBHOCTh MaTEMATUYECKOI0 00pa30BaHus 00y4AOIINXCS;

NoJiBeIcHHe OOyYaroNIMXCsi Ha JIOCTYIIHOM JUJIi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBS3M MAaTeMAaTUKH U OKPYXKAIOUIero MHUpa, MOHHMMaHWE MaTEeMaTHKH KaK 4acTH
o011e#l KyJIbTyphl YEIOBEUECTBA;

pa3BUTHE MHTEIUICKTYalIbHBIX M TBOPYECKUX CIOCOOHOCTEW OO0ydarommxcs,
MO03HABATEJIbHON aKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIILUICHUS,
MHTEpeca K U3y4eHUI0 MaTEMAaTUKH;

(¢opmupoBanne (yHKIMOHAIBHOM MAaTeMaTHYeCKOW TIPaMOTHOCTH: YMEHHUS
pacno3HaBaTh NPOSBICHUS] MaTeMaTUYECKHUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEU
B pEaNbHBIX KU3HEHHBIX CUTYyallUsIX U MPU U3YUYCHUH APYTUX YUYEOHBIX MPEIMETOB,
NPOSIBIICHHS] 3aBHCHUMOCTE M 3aKOHOMEpPHOCTEH, (OpPMYyIUpOBaTh HMX HaA S3bIKE
MaTeMaTHKd M CO3/1aBaTb MaTEeMaTHYeCKHE MOJENIH, NPHUMEHATh OCBOCHHBIM
MaTeMaTUYeCKUil  ammapaT JJisi pelIeHUs MPaKTUKO-OPHUEHTHUPOBAHHBIX  3ajad,
UHTEPIIPETUPOBATH U OIICHUBATH MOJyYCHHBIE PE3YIbTATHI.

OcHOBHBIE TUHUU COJIEP>KAHMSI POTPAMMBI 110 MaTeMaTuke B 5—9 kinaccax: «Hucna
U BBIUHCIEHUSA», «AnreOpa» («AnredOpandyeckue BBIPAKEHUS», «YPaBHEHHS U
HEPABEHCTBAY), «DyHKUUNY, «I'eomeTpus» («I'eomeTpuyeckue GUrypsl U UX CBOMCTBAY,

«3MepeHne reoMeTpuyecKix BeJIMUnH»), «BepoaTHOCTh U cTaTuCTUKay. JlaHHBIE
JMHUU Pa3BUBAIOTCS MApauIeNIbHO, KaX/Jas B COOTBETCTBUU C COOCTBEHHOW JIOTHKOM,
OJIHAaKO HE HE3aBHCHUMO OJ[HA OT JPYroM, a B TECHOM KOHTAaKTE U B3aUMOJCHCTBUH.

Copep:xaHue mporpaMmbl [0 MaTeMaTHUKe, pacpeesEHHOe 0 rojiaM 00y4YeHHUs,
CTPYKTypUPOBAHO TakuM o0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIIUMHAIBHBIM
BOIlpOCaM  OOydYaroIuecs  oOpallaJiich  HEOJHOKpPATHO, YTOOBI  OBJIAJICHHE
MaTEeMaTHUYECKUMU TIOHSATHUSMU W HaBBIKAMH OCYIIECTBISUIOCH MOCIIEAOBATEIFHO H
NOCTYNaTeNbHO, C COOJIOJEHUEM NPUHLMUIA IPEEMCTBEHHOCTH, @ HOBBIC 3HAHMS
BKJIIOYAJIUCh B OOLIYI0 CHUCTEMY MAaTeMaTUYECKUX IMPeICTaBICHUM 00ydaromuxcs,
pacumpsisi 1 yrinyosisis €€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO MaremaTuka sIBISETCS 005S3aTEIbHBIM YUEOHBIM
IpeIMETOM Ha YpOBHE OCHOBHOro oOmiero obpaszoBanus. B 5-9 kmaccax matemaTuka
TPaIUILIMOHHO U3yYaeTCs B paMKax CJIeIyIOINX yUeOHBIX KypCcOB: B 5—6 Kiaccax — Kypca

«Marematuka», B /-9 kjgaccax — KypcoB «AnreOpa» (BKIOUYasl 3JIEMEHTHI
CTaTUCTUKHU W Teopuu BeposiTHOocTel) u «l'eomerpusi». I[IporpamMmmoil mo mMaremaTuke
BBOJIUTCSI CAMOCTOSITENIbHBIN yUeOHBIN Kypc «BeposITHOCTb U CTATUCTHKAY.

OO1iee 4MCIO 4acoB, PEKOMEHJOBAHHBIX MJIsi M3y4YeHHUS MareMaTuku (0a30BbIH
YpOBEHb) Ha YPOBHE OCHOBHOTO 00111ero obpaszoBanusi, — 952 gaca: B 5 kiacce — 170
yacoB (5 yacoB B Heneno), B 6 kiacce — 170 gacos (5 vacoB B Hefeno), B 7 kiacce —204
yaca (6 yacoB B He/elo), B 8 kimacce — 204 gaca (6 yacoB B Henento), B 9 kinacce — 204
gaca (6 4acoB B HEJICITIO).



®OPMbI PEAJIM3AIINUA BOCHHUTATEJIBHOI'O ITOTEHLHHUAJIA

[ToOyxnenue oOydaromuxcsi coOJIoAaTh Ha  ypOKE OOIIENPHUHSATHIE HOPMBI
MOBEJICHUs, MpaBWiIa OOUICHUS CO CTapIUMH (TIeIarorTHYecKUMH pPaOOTHHKaAMH) U
CBEpCTHUKAMH (00y4YarOIIMMUCS ), TPUHITUIBI y4eOHON AUCHUTUIMHBI M CAMOOPTaHU3AIlHH;

BxiroueHne B YpOK WIPOBBIX MPOLEAYP, KOTOPHIE TOMOTAIOT MOJJEPKATh
MOTHBAIIMIO OOy4YalomUXcs K TMOJYYEHUIO 3HAHUM, HAJTaKMBAHUIO TMO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHHH B KJIacce, MOMOTAIOT YCTAHOBIEHHUIO JOOpO’KEIaTeNbHOM
aTMocdepsl BO BpeMs ypoKa

[IpuBneuenne BHUMaHUS OOYYalOIIUXCAd K HEHHOCTHOMY AacIleKTy H3y4YaeMbIX Ha
ypOKax sIBICHUH, UCIIOIb30BaHUE BOCITUTATEIBHBIX BOZMOKHOCTEH COJIEpKAHUS yUeOHOTO
npeaMeTa yepes Mo100p COOTBETCTBYIOUINX YIPaKHEHUH ,JJEMOHCTpALMIO 00y4aroImuMCs
IPUMEPOB OTBETCTBEHHOI'O, IPa’KJAHCKOTO IOBEACHMSI, MPOSBICHUS YEJIOBEKOJIOOUS U
100pOCEPIEYHOCTH, Yepe3 MOA00pP COOTBETCTBYIOIIMX TEKCTOB JJIsi UTEHUS, 3a1ad i
pelieHus, IpoOJIEeMHBIX CUTYAIIUH JIIsl OOCYXKICHHS B KJIacce

[IpumeHeHne Ha ypoKax HHTEPAKTUBHBIX (QOpM padoThl € O00y4arOIUMUCH:
IUIaKTHYECKOTO TeaTpa, Te MOJyYeHHbIE Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B T€ATPATbHBIX
MOCTAaHOBKAX; JUCKYCCHUI, KOTOPBIE 1al0T 00YYaroIIMMCs BO3MOKHOCTb MPUOOPECTH OIBIT
BEJICHUS] KOHCTPYKTUBHOTO JUAJIOra; TPYIIOBOM paboThl WM paboOThl B Mapax, KOTOphIE
y4yaT 00yyaroumxcs KOMaHAHOH paboTe U B3aUMOJIEHCTBUIO C IPYTUMH 00yYaroIMMHKCS;

JlemoHcTpanuio  OOy4yarolmuMCsl  MPUMEPOB  OTBETCTBEHHOIO, IPAXKIAHCKOTO
NOBE/ICHUS, NPOSBICHUS YEJIOBEKOJIIOOUS U  J0OpOCEpACUYHOCTH, 4Yepe3 Mmoadop
COOTBETCTBYIOILIMX TEKCTOB JJIl UTECHUS, 3a]1a4 JUIsl PElIeHuUs, MPOOJIEMHbBIX CUTYalUil AJis
00CyXKIeHHUsI B KJ1acce,

MunnuupoBaHue u MOAICPIKKY UCCIEA0BATEIbCKON AEATETRHOCTH O0YJArOIITNXCS B
paMKax peanu3aliui UMW WHANBUIYATbHBIX W TPYIIOBBIX HCCIEAOBATEIILCKUX MPOCKTOB,
YTO JAacT 00YyYarouuMcs BO3MOXXHOCTh MPUOOPECTH HABBIK CAMOCTOSITEILHOTO PEIICHUS
TEOPETHUUECKOW TPOOJIEMbl, HABBIK T€HEPUPOBAHUS U O(DOPMIICHHS] COOCTBEHHBIX HJCH,
HaBBIK YBaXUTEIHHOTO OTHOIICHHS K UYyXUM HAesIM, 0OQOpMIICHHBIM B paboTax JIpyrux
uccienoBaTeNeid,  HaBBIK  MYOJIMYHOTO  BBICTYIUICHMS  TIEpel  ayJIUTOPHUEH,
apryMEHTUPOBAHUS M OTCTAWBAHUSI CBOCHM TOUKHU 3PEHUS;
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI
IO MATEMATHUKE HA YPOBHE OCHOBHOTI'O OBLHIEI'O OBPA3OBAHUA

M3ydyeHne MaTeMaTUKH Ha yPOBHE OCHOBHOT'O O0ILEro 00Opa30BaHUs HAIPaBIEHO Ha
JNOCTHKEHHE OOYy4YalOIUMUCS JMYHOCTHBIX, METANPEAMETHBIX M  MPEIMETHBIX
00pa30BaTeNIbHBIX PE3YyIbTATOB OCBOECHUS yUEOHOTO IIpeIMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JIndyHOCTHBIE  pe3yJbTaTbl  OCBOGHHMS  IPOrpaMMbl [0  MaTeMaTHKe
XapaKTEePU3YIOTCSL:

1) maTpuoTHYecKoe BOCIIUTAHUE:

MPOSIBJICHMEM HHTEpeca K MPOUUIOMY M HACTOSAILIEMY POCCHMCKON MaTE€MaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHUSM POCCHUUCKMX MAaTEMaTHKOB U POCCUHCKON
MaTE€MaTUYECKOM IIKOJbI, K MCHOJIb30BAaHUIO 3THX JOCTHKEHUN B JPYrMX HayKax U
NPUKIATHBIX cepax;

2) rpaIaHCKOe U IYXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBIIIOJHEHUIO 00513aHHOCTEN IpaKIaHUHA U peaju3aluy ero npas,
NPEACTABICHUEM O MAaTEMaTUYECKUX OCHOBaX (YHKIMOHUPOBAHUS Pa3IMUHBIX
CTPYKTYP, SIBJICHH, IPOLEAYp IPakJaHCKOTO 00I1ecTBa (HapuMep, BHIOOPHI, OTIPOCHI),
TOTOBHOCTBIO K OOCYXIEHHUIO STHYECKMX MpOoOJeM, CBS3aHHBIX C MPaKTUYECKUM
NPUMEHEHUEM JIOCTHXKEHHM HAyKW, OCO3HAHMEM BaXHOCTU MOPAJIbHO-3TUYECKUX
IPUHIIUIIOB B IEATEIILHOCTH YYEHOIO;

3) Tpya10BO€ BOCTIMTAHUE:

YCTAaHOBKOM HA AKTHMBHOE YYaCcTHE B PEUICHUM NPAKTUYECKUX  3aJ1ad
MaTEMaTUYeCKOM  HaNpaBJICHHOCTH, OCO3HAHMEM  BAXKHOCTM  MaTEMaTHYECKOIrO
o0pa3oBaHMsl Ha TMPOTSHKEHMM BCEW JKU3HM JJIA  YCIEIIHOM mpodeccHoHambHOMI
NESATENIbBHOCTY W Pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
NOCTPOEHUEM HHIMBUAYAJIbHON TPAEKTOPUM OOpa30BaHUSI M HKU3HEHHBIX I[JIAHOBC
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCTIMTAHUE:

CHOCOOHOCTBIO K  OMOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCHPHSTHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a7ay, pEIICHUH, pacCyXICHU, YMEHUI0O BUACTbH
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) EHHOCTH HAYYHOTr'0 MO3HAHUS:

OpHEHTALIMEN B AEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUHBIX MTPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJOBEKa, MPUPOABI M OOLIECTBa,
NOHMMaHUEM MaTeMaTHYeCKOM HayKu Kak c(epbl UeTOBEYECKON NeATEIbHOCTH, TANOB
€€ pa3sBUTUSA M 3HAYMMOCTH JUIA pPa3BUTHsA LMBUIIM3ALUMU, OBJIAJACHUEM S3BIKOM
MaTeMaTUKU U MaTEMAaTUYECKOM KYJIbTYpOU Kak CPEACTBOM IIO3HAHUA MUDA,



OBJIaACHHUCM HpOCTCfIHIHMH HaBBbIKaMH HCCHCHOB&TCHBCKOﬁ ACATCIIBHOCTH,

6) pusnueckoe BocnmuTanue, GopMHpPOBaHWE  KYJbTYPbl  310pPOBbS W
IMOLMOHAJIBHOIO 0J1ar OOy YHs:

TOTOBHOCTBIO IPUMEHSTh MaTeMaTUUECKUE 3HAHUSI B MHTEPECax CBOETO 3/I0POBbS,
BEJICHUS 3I0POBOro0 00pas3a >KU3HU (340pOBOE MHUTaHHUE, COAJTAHCUPOBAHHBIA PEXHUM
3aHITHH U OTAbIXA, pErysipHas (Gu3nvecKas akTUBHOCTD), CPOPMUPOBAHHOCTHIO HABBIKA
peduiekcun, TpU3HAHHEM CBOEro MpaBa Ha OMMOKY M TaKOro e IpaBa JPYyroro
YeJI0BEKa;

7) 3K0JI0OTHYECKOe BOCITUTAHME:

OpUECHTAllMEe Ha MPUMEHEHHWE MaTeMAaTUYECKUX 3HAHUU /IS pEHICHHUS 3a]auB
00JacTH COXPAHHOCTH OKPYXAloUIeil cpenbl, IJIaHUPOBAHUS MOCTYIKOB M OLEHKU HX
BO3MOXHBIX TIOCIIEACTBUNA JUIsl OKPYXKAIOIIEH cpeabl, OCO3HAHHEM TJ100aJbHOro
XapakTepa dKOJIOTMUECKUX MPoOJIeM U IMyTel UX peIIeHNUs;

8) apanTanus K H3MEHSIOIIUMCH YCJIOBUAM CONHAILHOMH W MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSIX HEONPEICIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHYECKYIO AESATEIbHOCTb, B TOM YHCJIE YMEHHUE
YUUTBCSA y APYTUX JIOJCH, MPUOOpETaTh B COBMECTHOM NIESATEIIBHOCTH HOBBIC 3HAHMS,
HaBBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHUX;

HE0OX0IMMOCThIO B (hOPMHUPOBAHUU HOBBIX 3HAHUH, B TOM uuciie PopMyIupoBaTh
U], TIOHSITHUS, TUTIOTE3bl 00 0OBEKTAX U SIBIICHUSIX, B TOM YHCJIC pPaHEe HE U3BECTHBIX,
0CO3HaBaTh Je(PUIIMTHI COOCTBEHHBIX 3HAHWM U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE
pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYAIINIO KaK BBI30B, TPEOYIOIINN KOHTPMED, KOPPEKTUPOBATH MPUHUMAEMBIE PEIICHUS
U IecTBUS, POPMYIUPOBATH U OIIEHUBATH PUCKU U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATDBI

B pesynbrare ocBOEHUS MPOrpaMMbl IO MATEMATUKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHusi y oOyuyaroiierocs O0yayT chOpMHUpPOBaHbI METANpPEIMETHBIE PE3yJIbTaThl,
XapaKTEPHU3YIOIIUECs] OBIAJICHUEM YHUBEPCAJIHHBIMH TO3HABATEILHBIMU JIEHCTBUIMH,
YHUBEPCAIbHBIMH  KOMMYHHUKATUBHBIMH  JICUCTBHUSIMH W YHHUBEPCAJIbHBIMH
PETYISTUBHBIMU JACHUCTBUSMU.

Ilo3HaBaTe/ibHbIC YHHBEPCAJbHbIC y4eOHbIE ACCTBUS
basoBble jlornyeckue 1ecTBu:

BBISIBIIAIT M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKUM MaTEMaTHYECKUX
OOBEKTOB, MOHATUH, OTHOLIEHUN MEXIY NOHATHAMH, (OPMYIMpPOBATH OIpPENEICHUS
NOHSTUN, yCTaHABIMBATh CYUIECTBEHHBIM MPHU3HAK KiIacCU(UKAILMU, OCHOBAHUS IS
0000111eHHs U CPAaBHEHMSI, KPUTEPUU MTPOBOJIMMOIO aHAJIN3a;

BOCIPUHUMATh, (POPMYIMPOBATh U IPEOOPA30BBIBATh CYKICHUS: YTBEPAUTEIIbHbIE



Y OTpULATENbHbIE, €AMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISAITH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M W MPOTUBOPEUUSB
(akTax, JaHHBIX, HAOIIOICHUSAX U YTBEPKIACHUX, IPEAJIaraTb KPUTEPUUUIS BBISIBICHUS
3aKOHOMEPHOCTEMN U MTPOTUBOPEUMI;

JIENIaTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, 1€TYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIFOUECHHI, YMO3aKIFOUEHHUI 110 aHAJIOTUH;

pa3buparh JOKa3aTebCTBA MAaTEMaTHUYECKMX YTBEpPXKACHUN (MpsSMblE U OT
IPOTUBHOTO), IPOBOJIUTH CaMOCTOSITENIBHO HECJIOKHbIE JI0Ka3aTeNIbCTBA
MaTeMaTH4eCKux (akTOB, BBICTpaMBaTh ApPryMEHTAIUIO, MPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHNUS;

BbIOHpaTh Ccroco0 perieHus yueOHON 3a1ayi (CpaBHHUBATh HECKOJIBKO BapHUAHTOB
peuieHusi, BIOUpaTh HanboJiee MOAXOIAIIUN C YYETOM CAMOCTOSITEIBHO BBIJCIICHHBIX
KpUTEPHUEB).

ba3zoBble ucciegoBaTe/IbCKUE 1eHCTBUA:

UCIIOJB30BaTh BONPOCHl KaK HCCIENIOBATEIILCKAM HWHCTPYMEHT TO3HAHMUS,
dbopMyIHpoBaTh BOMPOCH!, (GUKCUPYIOIIUE MPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITEILHO
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (pOpMUPOBATH THIIOTE3Y, apTyMEHTHUPOBATH CBOIO
MO3UIINIO0, MHEHUE;

MPOBOAUTH IO CAMOCTOSITENIbHO COCTABJICHHOMY IIJIAHY HECJIOKHBINA IKCIIEPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMAaTHYECKOTO 0OBEKTA,
3aBUCHUMOCTEN OOBEKTOB MEXIAYy COOOM;

CaMOCTOSITeNIbHO (popMynupoBaTh 00OOIIEHHST W BBIBOJBI 1O pe3ysibTaTaM
MPOBEJAEHHOTO HAOJIOAEHHUS, MCCIIEI0BaHUs, OLEHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaTOB, BHIBOJIOB M O00OIIICHHUI;

MPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE TMpOIEcca, a TaKXKe BbIJIBUIAThH
MPEATNOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH ~ HEIOCTATOYHOCTH M M30BITOUHOCTH ~ MH(POpPMAIUH,  JAHHBIX,
HEOOXOAMMBIX JJIsl PELICHHS 3a]a4H;

BbIOMpaTh,  AHAJIM3UPOBATh,  CUCTEMATH3UPOBATh M  HHTEPIPETUPOBATH
uH(OPMAIUIO Pa3IUYHbIX BUAOB U (POPM Ipe/ICTaBIICHNUS;

BBIOMpATh (pOopMy npeacTaBiaeHus: MHGOPMAIMU U WILTIOCTPUPOBATH pelIaeMble
3a/la4yl cCXeMaMu, TuarpaMMaMu, HHOHM rpaduKkoil 1 uX KOMOMHALMSIMU;

OLICHMBATh HAAEKHOCTh MHPOPMALIUU 10 KPUTEPHUSIM, MPEAIOKEHHBIM YUUTEIEM
WU CPOPMYJIIMPOBAHHBIM CAMOCTOSITENIBHO.

KomMMmyHuKaTHUBHBIC YHHBEpPCAJIbHbIC YUYeOHbIe NeCTBUS:

BOCIIpUHUMATL H (1)0pMy.]'H/IpOBaTI> CYXKIACHUA B COOTBCTCTBHH C YCJIOBUAMU U
eJIsiMHA 06IHCHI/I$I, SACHO, TOYHO, I'PpaMOTHO BbIPAKaTb CBOIO TOYKY 3PCHUA B YCTHBIX
N IMMCbMCHHBIX TCKCTAX, 1aBaTh ITOACHCHUSA 110 XOAYy PCHICHHA 3a1a9, KOMMCHTUPOBATDH



NOJIyYeHHBIA pE3yJIbTaT;

B XOA€ OOCYXIEHHUS 3aJaBaThb BOIIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI,
po0JIeMbl, pelIaeMoil 3a/1auu, BbICKA3bIBATh WJEH, HALCJIEHHbIE HA MOUCK PEIICHUS,
CONOCTaBIIATh CBOM CYXKJEHHA C CYXKJICHUAMH JIPYyTUX YYacTHUKOB JHaora,
oOHapyXH1BaTh pa3IM4yMe U CXOACTBO MO3UIMM, B KOPPEKTHON popme popmyarpoBaTh
pa3HOIIaCHsl, CBOM BO3PAKEHUS;

IOpPEJCTaBISITh PE3yNbTaThl PELICHUS 3aJauyd, HKCIEPUMEHTA, HCCIEIOBaHUS,
NPOEKTa, CaMOCTOATEIbHO BHIOMpaTh (OpMaT BBICTYIUIGHHA C Y4€TOM 3aaad
NPE3EHTAlNN U OCOOEHHOCTEN ayIUuTOPUU;

NOHMMATh U UCII0JIb30BATh IPEUMYILECTBA KOMAaH/IHOM U MHAWBUIyaJIbHOM pabOThI
IIPU pELIEHUHU y4E€OHBIX MAaTEMAaTUYECKUX 3a/1aY;

IPUHUMATh [EJIb COBMECTHOM JEATEIBHOCTH, IUIAHMPOBATh OpraHU3aLUIo
COBMECTHOM palOTHI, paclpenesaTh BUAbl padoT, JOrOBaprUBaThCA, 00CYKIaTh MPOLIECC
U pe3ynbTar padboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (opmax padoThl (0OCykaAeHHS, OOMEH MHEHHUSIMHU,
MO3TOBBIE LITYPMBI U IPYTHUE), BBIIOJIHATH CBOIO YaCTh pabOTHI U KOOPJAUHUPOBATH CBOU
JEUCTBUS C IPYTMMU YI€HaMU KOMAaH/]Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMIA
IPOAYKT IO KpUTEPUAM, CHOPMYJIMPOBAHHBIM YYAaCTHUKAMHU B3aUMOECHCTBUS.

PerynsitTuBHble yHHBepCaJbHbIe Yy4eOHbIC TeMCTBUS
Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJITOPUTM pEIIeHUs 3ajadu (WM €ro 4acTb),
BBIOMpPATh CHOCOO pEIICHHS C YYETOM HMEIONIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBaTh U KOPPEKTUPOBATH BAPUAHTBHI PELICHUN C y4ETOM
HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb:

BJa/eTh Croco0aMu CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3ysbTara
pelnieHus MaTeMaTHYeCKOH 3a1auH;

IPEABUAECTh TPYJHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIpU PEIIECHUU 3aJadH,
BHOCUTH KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWJIEHHBIX
OILIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJbTAaTa JESITEIIbHOCTH IOCTaBICHHOW MeNIu M
YCIIOBUSIM, OOBSICHATh NPUYMHBI JOCTUKEHUS WIM HEIOCTHXKCHHS 1IN, HaXOJIUTh
OIIHOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

[TpenmeTHBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI IO MATEMATHKE MPECTABICHBI 110
rogam oOydeHHUsl B CIEAYIOIUX pa3leiax MPOorpaMMbl B paMKax OTIEIbHBIX YUeOHBIX
KypcoB: B 5—6 kiaccax — Kypca «MareMmarukay, B /—9 kjaccax — KypcoB «AJredpay,
«I"'eomeTpus», «BEpoATHOCTh U CTATUCTUKA.
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PABOYASI TIPOTPAMMA
(ID 290364)

yueOHOro Kypca «MaremaTuka»

JU1s1 0OyJarommxcs 5-6 kKiaccon

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

HOACHUTEJIBHAA 3AIIMCKA

[IpuoputeTHbIMM LENSIMU OOydeHUS MaTeMaThuke B 5—0 Kiaccax SBISIOTCA:
MPOJIOJKEHNE (POPMHUPOBAHUSA OCHOBHBIX MAaT€MAaTUYECKHX IMOHATUN (YUCIIO,
BEJIMYMHA, TreoMeTpuueckas (¢urypa), o0OECHeunBalOIIUX [PEEMCTBEHHOCTh U

NEPCHEKTUBHOCTh MAaTEMATUYECKOI0 00pa30BaHusl 00yYarOIUXCS;

pa3BUTHE WHTEIUIEKTYalbHBIX W TBOPYECKUX CIOCOOHOCTEH OO0y4aromuxcs,
IIO3HABATEJIbHOM AKTUBHOCTH, HCCIEAOBATEIBCKUX YMEHUW, WHTEpeca K H3YYEHUIO
MaTEeMaTUKH;

noJiBeJicHue OOydaroluXcsi Ha JOCTYIHOM [UIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMAaTUKU U OKPYKAIOILIETO MHUPA;

dopMupoBanve (QYHKUMOHAIBHOM MaTeMaTUYeCKOM TI'pPaMOTHOCTH: YMEHHMS
pacno3HaBaTb MaTe€MaTUYeCKHE€ OOBEKTbl B pPEAIbHBIX IKU3HEHHBIX CUTYyalUsX,
IPUMEHATH OCBOCHHBIE YMEHHs Ui PEIICHMS NPAKTUKO-OPUEHTHPOBAHHBIX 3ajad,
VUHTEPHPETUPOBATh IOJYYECHHBIE pE3yJbTaTbl M OLEHUBATh HMX HAa COOTBETCTBUE
MIPAKTUYECKON CUTyalUU.

OcCHOBHBIE JIMHUW COJEpKaHUS Kypca MaTreMaTuku B S5-6 Kiaccax —
apumeTnyecKkass U TeOMETpUYECcKas, KOTOpPbIE PAa3BUBAIOTCSA NapajlieIbHO, KaXKIasiB
COOTBETCTBUHU C COOCTBEHHOW JIOTMKOMW, OJIHAKO, HE HE3aBHCHMO OJIHA OT JPYroif,a B
TECHOM KOHTAaKT€ W B3aUMOJEWUCTBUM. Takke B Kypce MaTeMaTHKHd HPOUCXOJUT
3HAKOMCTBO C 3JIEMEHTaMU aireOpbl U ONMKUCATEIbHON CTATUCTUKU.

N3yuyenue apudmeTrueckoro marepuaia HAYMHAETCS CO CHUCTEMaTU3alud |
pa3BUTHUS 3HAHUN O HATYPAJBHBIX YHCIIAX, MOJYYEHHBIX HAa YPOBHE Ha4aJIbHOTO OOIEro
oOpazoBanusi. [Ipu 53TOM COBEpIIEHCTBOBAHME BBIYMUCIUTEIBHOW TEXHUKU H
dbopMUpOBaHHE HOBBIX TEOPETUYECKUX  3HAHMM  COYETAeTCs C  pa3BUTHEM
BBIUMCIUTENILHOM KYJBTYpbl, B YaCTHOCTH C OOydY€HHEM IMpOCTEHIINM MIpUéMam
OPUKUJIKA W OLEHKH pe3ylbTaTOB BbIYUCIEHUN. HM3yueHue HaTypalbHBIX YHCEN
IPOJ0JIKAETCS B 6 KJIaCCe 3HAKOMCTBOM C Ha4aJbHBIMU MOHATHSAMH TEOPUU JIEITUMOCTH.
Hauano u3yueHus: OOBIKHOBEHHBIX M JIECATUYHBIX APOOEH OTHECEHO K D Kiaccy. JTO
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NEPBBII ATal B OCBOCHUU APOOEHi, KOT1a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH UJIESIMH,
HNOHATUAMU TeMbl. [Ipyu 3TOM paccMOTpeHrEe OOBIKHOBEHHBIX JIpO0O€EH B MOJHOM 00BEME
MPEAIIECTBYET U3YUCHUIO NIECATUYHBIX JIpoOeH, YTO 11e1eco00pa3HO C TOYKH 3PEHUS
JOTUKM W3JI0KEHUS YWCIOBOM JMHHM, KOTJa MpaBHJIa JEHCTBUM C JECATHUHBIMH
JIpOOSIMU MOKHO OOOCHOBAaTh YK€ H3BECTHBIMHU aJTOPUTMaMU BBITIOJIHEHUS ACUCTBUIN
C OOBIKHOBEHHBIMU JIpOOSIMU. 3HAKOMCTBO C JIECATUYHBIMU JPOOSIMH PaCIIUPHUT
BO3MOXXHOCTH JUIsl TOHUMaHUs OOYYAIOMIMMUCS TMPUKIATHOTO MPUMEHEHHUS HOBOU
3alliCU TIPU U3YYEHUHU JIPYTHX MPEeIMETOB M MPU MPAKTHUYECKOM HCMOoIb30BaHnU.K
6 xmaccy OTHECEH BTOpOM dTam B U3Y4YeHHH JApoOed, TIA€ MNPOUCXOAUT
COBEPILIEHCTBOBAHKNE HABBIKOB CPABHEHUS U MPeoOpa3oBaHus ApoOeii, OCBOCHUE HOBBIX
BBIUHCIUTENBHBIX QJITOPUTMOB, OTTAYMBAHUE TEXHUKA BBIUUCICHHH, B TOM
YHCJIE3HAYCHUN BBIpAXKEHUM, coAepkKallluX U OOBIKHOBEHHbIC, U JECATUYHBIE IPOOH,
YCTaHOBJICHHE CBSI3EH MEXIy HUMH, pACCMOTPEHUE MPUEMOB PEIICHUS 33a7a4 Ha TPOOH.
B Hayasie 6 ki1acca mporCcXOAUT 3HAKOMCTBO C IOHSATHEM IPOLIEHTA.

Oco0eHHOCTBIO N3YUYEHUSI TTOJIOKUTENFHBIX M OTPULIATEIBHBIX YUCEN SBIISIETCS TO, UTO
OHHU TaK)K€ MOT'YT paccCMaTpUBaThCs B HECKOJIBKO ATanoB. B 6 kiiacce B Havane u3ydeHus
Tembl «[lomoKuTenpHbIE U OTpULIATENFHBIC YHCIIay BIAEIsAeTCs moarema «llenbie unciay,
B paMKax KOTOpPOM 3HAKOMCTBO C OTPHULATEIbHBIMA YHUCIAaMU M JIEHCTBUSMUC
HOJIOKUTEJILHBIMU U OTPULIATEIbHBIMU YMCIIAMH [TPOUCXOUT HA OCHOBE COJIEPKATEIBHOTO
NOAX0/a. ITO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMUTH O0YYAOIIMXCS MPAKTUIECKU
CO BCEMHU OCHOBHBIMHM MNOHSTHUSAMM TEMbI, B TOM YHUCJI€ U C NpaBUIaMH 3HAKOB NpU
BBITIOJTHEHNH apuMeTndecKkux aAeicTBuid. M3yueHne panroHanbHBIX YHCET HA TOM He
3aKOHYHUTCS, a OYIeT MPOAOIDKEHO B Kypce anredpsl 7 Kiiacca.

[Ipu oOyueHMHM peUICHUI0 TEKCTOBBIX 3a7ad B 5—6 Kiaccax HCHOIB3YIOTCS
apumernyeckue npuémsl perieHus. [lpu oTpaboTke BHIYMCIUTENIBHBIX HABBIKOB B 5—6
KJIaccax paccMaTpUBAIOTCA TEKCTOBBIC 3aauy CIICIYIONINX BUOB: 33/1a4 HA IBIDKEHUE,
Ha YacCTH, Ha OKYIIKH, Ha pabOTy U MIPOU3BOUTENILHOCTD, Ha IPOLEHTHI, HA OTHOLICHHUSI
u nponopuuu. OOydaromuecss 3HAKOMATCS ¢ MpuéMaMu pelieHHs 3a1ad nepedopom
BO3MOYKHBIX BapHaHTOB, y4arcst paboTaTh ¢ uH(pOpMalmen, mpeAcTaBiIeHHONW B (hopme
TaOJIUI] WK JUarpaMM.

B mporpamme ydeOHOTO Kypca «MaTemartuka» MpeaycMOTpeHO (opmupoBaHHE
IPOMNEAEBTUUECKUX alreOpandyeckux NpeacTaBieHUid. bykBa Kak CHMBOJI HEKOTOPOIO
9yuclia B 3aBUCHMOCTH OT MAaTeMaTHYeCKOTO0 KOHTEKCTa BBOJMUTCS IOCTEIEHHO.
BykBeHHass CHMBOJMKA IIMPOKO HCIOJIB3YETCS MPEXKIEe BCEro MAjs 3alucu OOIIMX
YTBEPKACHUHN U TIPEIOKESHUN, POPMYJI, B YACTHOCTH JIJISl BEIYUCIICHUS T€OMETPUIECKUX
BEJIMYMH, B KAUECTBE «3aMECTHUTEIIS» YUCIIA.

B mporpamme yuebHoro kypca «MaTemaTHKa» TpeIcTaBieHa HarJsAIHAs
reoMeTpHsi, HalpaBJieHHas Ha Pa3BUTHE OOPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaKEHUS, U300pa3UTEIBHBIX YMEHUN. DTO BAKHBINA dTal B U3YUYCHUU T€OMETPHH,
KOTOPBIN OCYILIECTBIISIETCS HA HATJIAIHO-TIPAKTUYECKOM YPOBHE, ONTUPAETCAHA HATJISIIHO-
oOpa3Hoe MbINUIeHHEe oOydJaomuxcs. bompmias ponb OTBOAUTCS MPAKTUYECKOM
NESTEIIbHOCTH, OTBITY, SKCIIEPUMEHTY, MOACIUPOBaHNI0. OO0YyUYaIONMECI3HAKOMSTCS C
reoMeTpuYecKuMu (GUrypaMud Ha IUIOCKOCTH M B MPOCTPAHCTBE, C UX
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OpoCTeHIMMU  KOH(UTypanusiMu, y4yaTcsi H300pakaTh UX HAa HEJIWHOBAaHHOW U
KJIeT4aToM Oymare, pacCMaTpUBaIOT MX MpoOCTeillre cBoicTBa. B mpoliecce u3ydeHus
HaTJISIHOM T€OMETPUM 3HAHUS, MOJIyYCHHbIE O0YyYarolUMMHUCS HAa YPOBHE HAYaJIbHOTO
o011ero 06pa3oBaHusl, CHCTEMATU3UPYIOTCS M PACIIUPSIOTCA.

CornacHo yyeOHOMY IUTaHy B 5—6 Kjlaccax M3y4aeTcs MHTETPUPOBAHHBIN MpeaMeT
«MaTtemaTHKa», KOTOPBIA BKIIOYACT apU(PMETHUECKU MaTepuan W HArJSIHYIO
TE€OMETPHUIO, a TaKKe MPOINEAECBTUYECKUE CBEJICHUS U3 alreOpbl, SJ€MEHThI JJOTUKU U
Hayasa ONHUCATENbHON CTaTUCTHUKMU.

OO111e€ YnCI0 YacoB, PEKOMEHIOBAHHBIX JUJISl U3yYeHUs1 MaTteMaThku, — 340 yacos:
B 5 kiacce — 170 wacos (5 yacoB B Henenio), B 6 kimacce — 170 yacos (5 4acoB B Hefielo).

COAEPKAHUE OBYYEHUA
5 KJIACC

HartypajbHble 4ncia 1 HyJIb
Hartypanesnoe wumcno. Psg wHatypamphbix uucen. Ywucno 0. H3oOpaxkenue

HATypaJbHBIX YHCEJI TOUKaMU Ha KOOPAUHATHOM (YMCIIOBOM) MPSAMOH.

[lo3unmonHas cucTemMa cyucieHud. PumMckas HyMepauuss Kak IpuUMeEp
HEMO3ULIMOHHOM CUCTEMBI CUUCIICHUS. [lecsaTuUHAas CucTEMa CUUCIICHUS.

CpaBHEHUE HATypaIbHBIX YUCEN, CPABHCHUE HATYPAIBbHBIX YHUCEI C HYJIEM.
CrniocoOb1 cpaBHEeHMsI. OKpyTIIeHHE HATypaIbHBIX YHUCET.

Clio’)keHue HaTypaJbHBIX YHCEII, CBOMCTBO HYJIA MPHU CIOKECHUU. BbhlunTaHuE Kak
neicTBre, 00paTHOE CIOKEHHIO. Y MHOKEHHUE HATypaJbHBIX YHUCEN, CBOWCTBA HYNS U
CAVHMIIBI TIPU YMHOXEHUHW. JlemeHue Kak JeiicTBUe, OOpaTHOE YMHOXKECHHIO.
KomrionenTs! neficTBuid, cBI3b Mexay HUMU. [IpoBepka pesysnbpTaTa apudmMeTHdecKkoro
nevictus. IlepeMecTuTenbHOE W COYETATETHLHOE CBOMCTBA (3aKOHBI) CJIOXKEHUS U
YMHOXKEHUSI, pacTpe/IeIUTEIbHOE CBONCTBO (3aKOH) YMHOKEHHUSI.

Hcnonb3zoBanue OyKB I 0003HAYEHUS! HEM3BECTHOIO KOMIIOHEHTa M 3alucH
CBOMCTB apuU(PMETUUECKUX JTCHUCTBUMA.

JlenuTenu M KpaTHBIE YKCIIA, PA3JIOKEHNE HAa MHOXKUTENU. [IpoCcThie U cocTaBHBIE
yucna. [Ipuznaku nenmumoctu Ha 2, 5, 10, 3, 9. [leneHnue ¢ ocTaTKOM.

CreneHb ¢ HaTypaldbHBIM IOKa3aTeNieM. 3alliCh YHCIA B BUJIE CYMMBbI Pa3psiAHBIX
cJaraeMablIX.

HucnoBoe BbIpakeHHUE. BbluMcCiieHNME 3HAYEHUM YKCIIOBBIX BBIPAKEHHM, MOPSIIOK
BBITIOJIHEHUSA JACUCTBUM. VICMONb30BaHME MPU BBIUUCICHUAX MNEPEMECTUTEIBHOTO H
COUYETATEIHbHOTO CBOMCTB (3aKOHOB) CJIOXKEHUS M YMHOXKEHUS, PaclpeleIUTeIbHOrO
CBOWCTBA YMHOXKEHUS.

Apoou
[IpencraBienue o apodH Kak Crocode 3amucu 4acTu BeIUYUHBI. OOBIKHOBEHHBIC

npo6u. IlpaBuiibHbIE U HeTpaBUiibHbIE IpoOu. CMenaHHas ApoOb, MPEACTABICHHE
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CMEIIaHHOW poOr B BHUE HEMPABWIBHON TpPOOW W BBIJCICHUE IEIOM YacTh YUCIIan3
HENpaBUIBHOM qpodu. M300paxenne qpodeit ToukaMu Ha YMCIOBOM mpsiMoil. OcHOBHOE
cBoicTBO Jipodu. Coxkparnienue apodei. IlpuBenenue qpodU K HOBOMY 3HaMEHATEINIO.
CpaBHeHue qpo0eid.

CnoxxeHre W BBIYMTAHHE JpoOei. YMHOXKEHHE U JEJEeHHE IpoOeid, B3aHMMHO-
oOpatHble 1pobu. HaxoxaeHue 4acTH 1eaoro u IeJIoro 1Mo ero YacTH.

Hecarnunas 3anuck Jpobeit. IlpeacrtaBineHue necsTUYHOM ApoOUM B  BHUIE
0OBIKHOBEHHOMU. M300paxkeHne ACCATUYHBIX ApPOOEH TOYKAMHM Ha YHCJIOBOM IPSMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmeTrnueckue IEHCTBUS C AECATUYHBIMU ApoOsiMu. OKpyTICHUE ECATUIHBIX
TpoOeii.

PemieHne TeKCTOBBIX 3aa4

Pemienrie TeKCTOBBIX 3a7a4 apu(dMETHUYECKHM CHocOoOOM. PereHue norunyeckux
3amad. Pemenue 3agau nepeOopoM BCeX BO3MOXKHBIX BapuaHTOB. Mcmosib3oBaHue mpu
peLICHUH 3aJ1a4 TaOIUI] U CXEM.

Pemenue 3amay, coaepkaiiux 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYUHBI: CKOPOCTb,
BpEMsl, pAaCCTOSIHUE, II€HA, KOJIMYECTBO, CTOUMOCTh. EJMHUIIBI U3MEPEHUsS: MaccChl,
00bEMa, 1IEHBI, PACCTOSIHUS, BPEMEHU, CKOPOCTH. CBSI3b MEXKY €IMHUIIAMU U3MEPECHUS
Ka)KJ0M BEJIMYMUHEIL.

Pemrenre ocHOBHBIX 3aj1a4 Ha IPOOH.

[Ipencrapiienure NaHHBIX B BUE TaOJIUII, CTOJI0YATHIX TUATPAMM.

Harasignas reomerpus

Harnsgueie npeactaBieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K,
JIy4, yTOJ1, JIOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT. YT0JI. [IpsAMOu, OCTphIi, Tynou
Y Pa3BEPHYTHIN YTJIBI.

JlnmiHa oTpe3ka, METPUYECKUE CIWHUILI JUIMHBL. JIJIMHA JIOMaHOW, TEPUMETP
MHOTI'OyTOJIbHUKA. MI3MepeHne 1 MOCTPOEHUE YTIIOB € IMTOMOILBIO TPAHCIIOPTUPA.

Harnsinuele mnpencrtaBiaeHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
MPSIMOYTOJILHUK, KBaJIpaT, TPEYTrOJIbHUK, O PaBEHCTBE (hUryp.

N3o0paxkenne ¢uryp, B ToM umcie Ha kietdarod Oymare. Iloctpoenue
KOH(UTrypanui U3 yactel npsiMoi, OKpY>KHOCTH Ha HEJIMHOBAHHOM U KJIETYaToU Oymare.
Hcnonb30BaHre CBOMCTB CTOPOH M YIJIOB NPSIMOYTOJIbHUKA, KBAIpaTa.

[Imomane  TpPSAMOYTrOJbHMKA WM MHOTOYTOJBHMKOB,  COCTABJEHHBIX W3
PSIMOYTOJILHUKOB, B TOM YHuCIIe (GUTyp, n300paxEHHBIX Ha KiieTdyaToi Oymare. EquHuIb:
V3MEPEHUS TUTOIIAIH.

Harnsauele mpeacTaBieHUsT O MPOCTPAHCTBEHHBIX (UTypax: MPSMOYTOJIbHBIN
napajuienenunena, Kyo, MHOrorpaHHUKU. M300pakeHre MpoCTeUIMX MHOTOTPAHHUKOB.
Pa3BépTku kyOa u mapamienenumnena. Co3nanue Mojeneil MHOTOTPAaHHUKOB (U3 Oymaru,
MIPOBOJIOKH, TUIACTUJIMHA U APYTUX MaTEpPUAJIOB).

O0BEM MPSAMOYTOJIBHOTO Napayienenuneaa, kyoa. Eqununsl usmepenust oobEma.
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6 KJIACC

HartypaJjbHble yucJia

Apudmernueckrue JEHCTBUS C MHOTO3HAQUYHBIMU HATYpPaJIbHBIMH  YHCIIAMH.
YucnoBble BbIpaXEHHs, MOPSIOK JICHCTBHM, HCIONb30BaHUE CKOOOK. Mcmonb3oBaHue
DU BBIYHCIICHUSX IIEPEMECTUTENIIBHOTO W COYETATEIBHOIO CBOWMCTB CIIOKEHHS U
YMHOXEHHUSI, PACIPEACIIUTEIBHOIO CBOMCTBA YMHOKEHUSA. OKpYrieHHE HATypaJbHBIX
quced.

Jlenutenu u KpaTHBIC YMCia, HAMOOJIBIINN OOIINIA JEMUTENh U HauMEeHbIIee o0Iee
KpaTHoe. [[enuMocCTh CyMMBI ¥ TPOU3BEACHUS. JleneHne ¢ OCTaTKOM.

Apodu
OObIKHOBEHHasT JApoOb, OCHOBHOE CBOMCTBO JpOOH, COKpaIleHHE JpoOeii.

CpaBHeHue U ynopsiiounBanue 1pooeit. Penenue 3aa4 Ha HAX0K/I€HUE YaCTUOT LEJIOT0
U 11e50ro no ero yactu. JlpoOHoe umcio Kak pesynbrar AeneHus. llpencraBnenue
JNECATUYHOU ApoOu B BHUAE OOBIKHOBEHHOW IPOOM M BO3MOXKHOCTH IPEACTABIICHHS
OOBIKHOBEHHOM JIpo0OU B BUJIE IeCATUYHOM. [lecsiTHUHbIE JpoOU U METpUUECKasl cucTeMa
Mep. ApupMeThyecKkue JACUCTBUS U YHCIOBbIE BBIPAKEHHUSIC OOBIKHOBEHHBIMU U
JECATUUHBIMU JPOOSIMH.

OtHouenue. JleneHue B JaHHOM OTHOIIEHUU. MaciuTad, nponopuus. [Ipumenenue
IIPOTNIOPLIN NPH PEILICHUH 3a1a4.

[Tonsitue mpoueHTta. BeryucieHne MNpoueHTa OT BEIMYHMHBI U BEIMYMHBI N0 €€
OPOLEHTY. BplpakeHHe TMPOLEHTOB JECATUYHBIMU JpoOsiMu. PemieHue 3agauHa
IPOLIEHTHI. BhIpa’keHre OTHOLLIEHUSI BEJIMYMH B IPOLICHTAX.

IHoJi0:)kUTENBHBIC K OTPULATEIbHBIE YU CJIA

[TosnoxxkutenbHble W OTpUIATENIbHbIC uucaa. [lenple uwmcna. Mopayns 4wmcna,
reoMeTpHUUecKasi HHTEpIpeTaIs Moy uncia. M3o0pakeHne yucen Ha KOOpIUHATHON
npsmoil. YwucnoBble npomexyTku. CpaBHeHHE uucen. ApudMmeTruecKue eWCTBHSIC
MOJIOKUTEIBHBIMUA ¥ OTPULIATEIIbHBIMU YUCIIAMHU.

[IpssMoyronpHasgs cucreMa KOOpPAWHAT Ha TIUIOCKOCTH. KoopawHatel TOYKH Ha
miockocTu, adciucca W opaunHara. [loctpoeHue Todek u Quryp Ha KOOpPAWHATHOM
IUIOCKOCTH.

bBykBeHHbIe BHIpaKeHU

[Ipumenenue OyKB i 3alUCH MATEeMAaTHYECKUX BBIPAKEHUN M MPEJIOKEHUH.
CpoiictBa apudmeTnueckux JeWcTBUN. DyKBeHHbIE BBIpAXKEHUS U  YHCIOBBIC
IIOJACTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXOXIEHHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMynsl NmepUMeTpa U IUIOMIAAW NPSMOYTOJbHUKA, KBajpara, o0bEéMa
napasuiesienumnesa u Kyoa.

PemeHune TeKCTOBBIX 32124
Pemienrie TEKCTOBBIX 3aja4 apu(METHYECKUM CIIOCOOOM. PereHue JToruyeckux
3amad. Pemenne 3amayu mepebopoM BCeX BOSMOKHBIX BAPUAHTOB.
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Pewmenne 3anay4, coneprKamux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIUYUHBL: CKOPOCTb,
BpeMsi, PacCTOsTHUE, IIeHa, KOJIMYECTBO, CTOMMOCTD, IPOU3BOIUTEIILHOCTh, BpEMS, 00BEM
paboThl. ENMHUIBI U3MEPEHUs: MacChl, CTOMMOCTH, PacCTOSIHUS, BPEMEHHU, CKOPOCTH.
CBs13b MEX Iy €IMHUIIAMU U3MEPEHUS KaXKI0W BEIMYUHBI.

Pemenue 3amad, CBA3aHHBIX C OTHOIIEHHWEM, NPONOPLUHOHAIBHOCTHIO BEIWYMH,
IPOLIEHTAMHM; PELIEHUE OCHOBHBIX 337a4 Ha JPOOU U MPOLEHTHI.

OmneHka u TpPUKUAKA, OKpyrieHue pesynbrara. CocraBieHue OyKBEHHBIX
BBIPAKECHUM I10 YCIIOBHIO 33a4H.

[IpencraBieHne [aHHBIX C TOMOIIBbIO Tabnui u auarpamMm. CronGuarbie
JUarpaMMbl: YTEHUE U TOCTpOeHUE. UTEeHNEe KPyTrOBbIX JUarpaMM.

Harnsanas reomerpust

Harnsgnele npencraBienus o (Gurypax Ha IUIOCKOCTH: TOYKa, IpsMasi, OTPE3OK,
Jy4, yroJj, JIOMaHasi, MHOTOYTOJbHUK, YETBIPEXYTOIBHUK, TPEYTOJIBHUK, OKPYKHOCTD,
KpYT.

B3anMmHOE pacnonokeHue AByX IPSMBIX HAa IUIOCKOCTH, MAPAJUIENbHBIE MPSIMBIE,
NEPIIEHIUKYJIIPHBIE IpsiMble. VI3MepeHne pacCTOSTHUI: MEXY ABYMsI TOUKaMHU, OT TOYKH
J10 IIPSIMOM, JJTMHA MapIIpyTa Ha KBaJpAaTHON CETKeE.

M3mepeHrne H IOCTPOEHHE YIJIOB C IIOMOIIBIO TpaHCHIOpTHpa. Bunel
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPAMOYTOJIbHBINA, TYNOYTOJbHBIN, PaBHOOEIPEHHBIMH,
PAaBHOCTOPOHHUI. YeThIpEXYTONIBHUK, IPUMEPHI YETBHIPEXYTOJIBHUKOB. [IpAMOYTONbHIK,
KBaJpaT: UCIIOJIb30BaHUE CBOWCTB CTOPOH, VIJIOB, jauaroHaneil. M3oOpaxenue
reOMETpUYECKUX (UIyp Ha HEIMHOBAHHOM Oymare ¢ HCHOJIb30BAaHUEM LIUPKYII,
JVHENKH, YyTOIbHUKA, TpaHcnopTupa. [loctpoenus Ha kneTdaroil Oymare.

[Tepumerp MHoOroyronpHuka. [loHsTHE TUIOMIATU (DUTYPBI, €IUHULBI U3MEPEHUS
wiomanu. [Ipubnmwkénnoe namepenue miouaau Guryp, B TOM 4HCI€ Ha KBaJpaTHOM
cetke. [IpubnmxénHoe n3MepeHne JJIMHbI OKPYKHOCTH, TUIOIIAIU KpyTa.

CummeTpus: HeHTpalbHasA, OCEBas U 36pKAJIbHASI CAMMETPHH.

[TocTpoeHne cuMMETPUYHBIX QUTYP.

Harnsanble npeacraBieHus 0 NPOCTPAHCTBEHHBIX (PUTypax: Mapaiesenumnes, Kyo,
npu3Ma, nupamMua, KOHycC, [MWIMHIP, map u chepa. M300paxkeHne npocTpaHCTBEHHBIX
¢buryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, LIWJIMH]Ipa U KoHyca. Co3aaHue MoJienei
MPOCTPAaHCTBEHHBIX PUTYp (M3 Oymaru, IpOBOJIOKH, IJIACTUIIMHA U JPYTUX MAaTEPHUAJIOB).

[lonarue oO0BEMa, enuHMIBI u3MepeHus o0béma. OOBEM MNPIMOYTOILHOTO
napajienenurnena, Kyoa.

®OPMbI PEAJINZALIUU BOCITUTATEJIBHOI'O NTIOTEHIIUAJIA
[ToOyxaenne oOywaromuxcsi coON0AaTh Ha YPOKE OOILENPUHSATHIE HOPMBI

NOBEJICHUs, MpaBUiia OOIIEHUS CO CTapIIMMU (ME€JaroruyeckKuMu pabOTHUKaMH) U
CBEpCTHUKAMH  (0OydYaromuMucs),  OPUHLMIBL  Yy4eOHOM  JUCUUIUIMHBI U
caMOOpraHu3aluy;
BxitoueHne B ypOK MWIpOBBIX MPOLENYp, KOTOpPHIE IMOMOTarT MOAJAEPKATh
MOTHBALMIO O0YUYalOIIMUXCA K MOJYYEHHUIO 3HAHWM, HAJIAXXUBAHUIO TTO3UTUBHBIX
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MEXJTMYHOCTHBIX OTHOIIEHUH B KJIACCE, MOMOTAIOT YCTAaHOBJICHUIO JOOPOKEIaTEIbHON
aTMoc(epbl BO BpeMs ypoka

[IpuBnedyeHre BHUMaHUS OOYYaIOIMUXCSA K IIEHHOCTHOMY aCTEKTy M3y4aeMbIX Ha
ypOKax sIBJICHUHN, HWCMIOJb30BAHUE BOCIUTATEIBHBIX BO3MOXHOCTEH COJIEpHKAHUS
y4eOHOro mnpeaMera uepe3 Mmoadop COOTBETCTBYIOMIUX YIPAXKHEHUH ,JEMOHCTPALIUIO
o0yyJaroumMcsi MPUMEPOB OTBETCTBEHHOT'0, T'PAKIAHCKOTO TOBEJICHHUS, IMPOSIBICHUS
YeJIOBEKOJII0OUs U JOOPOCEPACUHOCTH, Yepe3 MoAOOP COOTBETCTBYIOIIMX TEKCTOB JIs
YTEeHUS, 33724 JIs pelIeHus1, TPOOIEeMHBIX CUTYalUi Jj1s1 0OCYKJIEHUS B Kjlacce

[IpumMeHeHHe Ha ypoKaxX HWHTEPAaKTHUBHBIX (opM pabdoThl ¢ OO0yYaAOITUMHUCS:
JTUJAKTHYECKOTO TeaTpa, TJe IOJYyYEeHHbIE Ha YpPOKe 3HaHUS OOBITPHIBAIOTCS B
TeaTpaJbHBIX TMOCTAaHOBKAX; JUCKYCCHH, KOTOPBIC JAIOT OOY4YarOIIUMCS BO3MOYKHOCTH
MIPUOOPECTH OIBIT BEJICHUSI KOHCTPYKTUBHOTO JAUAJIOTa; IPYIIOBOM paOOThl HIIK PaOOTHI
B IMapax, KOTOpbIE€ yd4aT OOydYaromMXcs KOMaHJHOW paboTe M B3aUMOJEHCTBHUIO C
JIPYTUMU O0y4YarOIIMMHUCS;

JleMoHCcTpanuo  00y4YalomMMCS MPUMEPOB  OTBETCTBEHHOTO, T'PaXIaHCKOTO
MOBEJICHUSI, TIPOSIBJICHUS YEJIOBEKOIIOOUS U J00pOCEepACYHOCTH, dYepe3 MoJ00p
COOTBETCTBYIOIINX TEKCTOB ISl YTCHHMSI, 3374 ISl PEIICHUS, MPOOJIEMHBIX CUTYaIIHi
JJ1s1 0OCYXKJIEHUSI B KJ1acCe;

WHunmmnpoBaHue U MOAJEPKKY MCCIEI0BATENLCKON AESITENbHOCTH 00YYarOIIUXCs
B paMKax pealh3alld HWMHU WHAUBUAYAIBHBIX U TPYIIIOBBIX HCCIIEI0BATEIbCKUX
OPOEKTOB, YTO  JacT  OOydyarolIuMCSi  BO3MOXKHOCTb  IPHUOOPECTH  HAaBBIK
CaMOCTOSITEJIBHOTO PEIICHUsI TEOPETUYECKOM MNpoOJieMbl, HaBbIK T'C€HEPUPOBAHUS U
oopMiieHUs1 COOCTBEHHBIX HMJI€W, HABBIK YBAXKUTEJIHHOI'O OTHOUIECHUS K UYKUM HAESM,
0(OpMJIEHHBIM B paboTax APYruxX HCCIEeIOBaTENe, HABbIK IMyOJIMYHOTO BBICTYIUICHHS
nepes ay IMTOpUEn, apryMEHTUPOBAHUS U OTCTanBaHUs CBOEM TOUKH 3PEHUS;

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yJbTAaThl OCBOSHHUS MPOrpPaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 5 KJacce:

Yucsia 1 BbIYUCTICHUSA

[Tonnmats U MpaBUIBHO YHOTPEOSATH TEPMUHBI, CBSI3aHHBIE C HATYPaJbHBIMU
YHCJIaMU, OOBIKHOBEHHBIMH U JECITUUHBIMU JPOOSIMH.

CpaBHHBaTh M YIOPSIOYMBATh HAaTypaJbHbIE YKCIIA, CPABHUBATh B MPOCTEUILINX
Clly4asix OObIKHOBEHHbIE ApOOH, AeCATUYHBIE APOOH.

COOTHOCUTD TOUKY HAa KOOPJUHATHOM (YMCIOBOI) MPSIMOI C COOTBETCTBYIOLIUM €
YUCJIOM M M300pakaTh HATypajbHblEe YHMCJIAa TOYKAMH Ha KOOPAMHATHOW (YHUCIOBON)
IIPSIMOM.

Boimonusate  apupmMeTrmueckue ACMCTBHS C  HATypaldbHBIMH  YHCIIAMHU,
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C OOBIKHOBEHHBIMH JIPOOSIMHU B MMPOCTEUIINX CIIydasiX.

BhIOMHATE IPOBEPKY, MPUKUAKY PE3YJIbTATa BEIUMCICHUMN.

OKpyriaTh HaTypaibHbIE YHCTA.

Pemmenne TekcTOBBIX 3a1a4

Pemarp TekcToBble 3amayu  apu(METHUYECKUM CIOCOOOM H €  TMOMOUIBIO
OpPraHM30BAHHOTO KOHEUHOTO 1epedopa BceX BO3MOKHBIX BApUAHTOB.

Pemarp 3amaun, conepikaliie 3aBUCUMOCTH, CBSI3bIBAIOLINE BEIMUMHBI: CKOPOCTb,
BpEMsl, paCCTOSIHUE, 11€HA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKUE 3alUCH, CXEMbl, TaOIHIIbI, 0003HAYEHUS MPU PELICHUH
3ajad.

[Tonb30BaThCs OCHOBHBIMM €IMHHULIAMU HM3MEPEHHUS: LIE€HBI, MAacChl, PAaCCTOSHUA,
BPEMEHH, CKOPOCTH, BBIPAYKATh OJJHU €IMHUILbI BETUYUHBI Yepe3 IpyTHe.

W3Bnekatb, aHaIU3UpPOBATh, OIEHUBATH HMHQPOPMAIUIO, TMPEICTABICHHYIO
B Tabnuile, Ha CTOJ0YATON Juarpamme, UHTEPIPETUPOBATh NPEICTaBICHHbIE JaHHBIC,
MCTIONIb30BaTh IaHHBIC NP PEIICHUN 3a/1a4.

Harasignas reomerpus

[lonp30BaThCA T€OMETPUUECKUMHU MOHATUSAMU: TOYKA, IpsAMasi, OTPE30K, JIyd, yrol,
MHOI'OYT'OJIBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mNpUMEpPbl OOBEKTOB OKPYKAIOIIET0 MUpa, HUMEIIMX (QopMy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonp30BaTh TEPMUHOJOTHIO, CBSI3aHHYKO C YIVIAMU: BEpIIMHA CTOPOHA,C
MHOI'OYT'OJIbHUKAMU: yIOJI, BEPIINHA, CTOPOHA, AUArOHaNlb, C OKPYKHOCTBIO: pajguyc,
JIAAMETP, LIEHTP.

N300paxkaTh U3y4yeHHbIE TEOMETPUUYECKUE (DUTYyphl HA HETMHOBAHHOW U KJIETYATOU
Oymare ¢ MOMOIIbIO LIUPKYJIA U JTUHEUKH.

HaxoauTe nOIMHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHHEM C ITOMOUIBIO
JIMHENKH, CTPOUTH OTPE3KH 3aJaHHOM JUTMHBI; CTPOUTH OKPY’KHOCTh 3aJaHHOTO paguyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB MNPAMOYIOJIbHUKA, KBajpara Uil MX
IIOCTPOCHMS, BBIYUCIICHUS IUIOLIAAN U IIEPUMETPA.

Boluucnate nmepuMmeTp M IUIOIIAAb  KBajpara, MNpsSMOYrojibHUKaA, (uryp,
COCTaBJICHHBIX U3 MPSIMOYTOJILHUKOB, B TOM UHncie GUTYp, N300paXEHHBIX HA KJIETYATON
oymare.

Ilonp30BaTbCsd OCHOBHBIMM METPUYECKMMM E€IMHHULAMU W3MEPEHMs [JIMHBI,
IJIOIIA/INA; BBIPAYKATh OJTHHU €IMHUIIBI BEJTUYUHBI Uepe3 IPYyTHE.

Pacno3naBaTte mnapamienenunesn, KyO, MCHOIb30BaTh TEPMHUHOJOTHIO: BEpUIMHA,
peOpo rpaHb, U3MEPEHHUS, HAXOAUTh U3MEPEHUS Mapaieienurnena, Kyoa.

Boruucnate 00bEM  KyOa, mMmapajuienenuiena Mo 3aJaHHbIM — M3MEPEHUSM,
M0JIb30BAThCS €AUHUIIAMU U3MEPEHUS 00BEMA.

Pemlate HecnmokHbBIE 3a4auM  HAa U3MEPEHUE TIE€OMETPUYECKUX BEJIMYHUHB
IIPAKTUYECKUX CUTyaLUsX.
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[TpenMeTHBIC pe3ysbTaThl OCBOCHHS NPOrpaMMbl yd4eOHOrO Kypca K KOHILY
oOydeHus B 6 KJacce:

Yucia u BbIYUCTICHUS

3HaTh W TMOHHMMAaTh TEPMHHBI, CBSI3aHHBIE C Pa3JIMYHBIMA BHUAAMU 4YHUCEI U
croco0aMy WX 3alHCH, TEPEXOIUTh (€CIM 3TO BO3MOXKHO) OT OTHON (OPMBI 3aIHCH
qyucia K IPyrou.

CpaBHUBATH U YIIOPSIIOYUBATH 11€JIbIE YUCIIA, OOBIKHOBEHHBIE U JIECATUYHBIE APOOH,
CpaBHUBATh YMCJIA OJHOTO U PA3HBIX 3HAKOB.

BbInonHATh, coueTas yCTHbIE M TUCbMEHHbIE TPUEMBI, apuPMeTHUEeCKue JeHCTBUS
C HATypaJbHBIMU W IIEJIBIMA YMCJIAMU, OOBIKHOBEHHBIMU M JIECATHUYHBIMU JIPOOSIMH,
MOJIOKUTEIIBHBIMU U OTPULIATEIbHBIMU YUCIIAMM.

BpuncnsATh 3HAUYEHUS YHCIIOBBIX BBIPAKEHUM, BBITOIHATH NPUKUAKY U OLICHKY
pe3ynbTaTa BEIYMCICHUM, BBIMOIHATE IPE0OPa30BaHMSI YHCIIOBBIX BBIPAKEHUITHA OCHOBE
CBOMCTB apU(PMETUUECKUX ICUCTBHIA.

COOTHOCUTH TOYKY Ha KOOPJIUHATHOW MPAMOUN C COOTBETCTBYIOIIUM €U YUCIIOM H
M300pakaTh YMCJIa TOUKAMU Ha KOOPJAMHATHON MPSIMOi, HAXOIUTh MOAYJIh YHCIIA.

COOTHOCHUTBH TOYKH B MPAMOYTOJBbHOW CUCTEME KOOPAMHAT C KOOPAMHATAMU 3TOU
TOYKH.

OKpyTJISTh 1ebI€ YUCTIA U IECITUYHBIC JPOOU, HAXOAUTH NPUOIMKEHUS YU CEN.

YucsoBbie 1 0YyKBEHHbIE BbIPAKEHUSA

[TonumaTtes W ynoTpeOJATh TEPMHUHBI, CBS3aHHBIC C 3aIlUChIO CTEIICHUW 4YHCIIA,
HaxXOJWTh KBaJApaT W KyO 4YHCIA, BBIYUCISATH 3HAYCHUS YHUCIOBBIX BBIPAXKEHUH,
COJIEPKAIMX CTCIICHHU.

[Tosnb30BaThCs MpU3HAKAMH ACIMMOCTH, PACKJIaJbIBaTh HATYpAJIbHBIC YHCJIA HA
MPOCTBIE MHOKUTEIIH.

IToap30BaThCS MacITabOM, COCTABJISATH IPOTIOPIIUK U OTHOIIICHHSI.

Hcnonb3oBaTh OyKBBI Isi 0003HAUYCHUS YHCENI MPH 3alMCH MaTeMaTHYSCKHUX
BBIPAQKEHUN, COCTAaBJSATb OYKBEHHBIE BBIPAKECHHUS W (DOPMysIbl, HAXOAUTh 3HAYCHUS
OYKBEHHBIX BBIPAKCHHH, OCYIIICCTBIISAS HEOOXO0IUMbIC TTOJICTAHOBKH U ITPEOOpa30BaHHUs.

Haxomuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemieHune TeKCTOBBIX 3224

Pemrats MHOTOIIAroBeIe TEKCTOBBIC 3aa4H apU(PMETHISCKIM CIIOCOOOM.

Pemiate 3amaum, CBsI3aHHBIE C OTHOIIEHUEM, IPOMOPIUOHAIBLHOCTHIO BEIWYMH,
MPOIIEHTAMHU, PeliaTh TPU OCHOBHBIE 33/1a4d HA IPOOU U MPOLICHTHI.

Pemiats 3amauu, comeprxaniue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMUYMHBI: CKOPOCTb,
BpeMsl, pPACCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTbH, IPOU3BOJUTEIBHOCTh, BpPEMS,
00béMa paloThl, HCMOJB3Ysl apupMeTUUecKue ACHUCTBUS, OLICHKY, MPUKHUIKY,
MOJIb30BAThCS €IMHULIAMU U3MEPEHUS COOTBETCTBYIOIIUX BEJIUYHUH.

CocraBnsaTh OYKBEHHBIE BBIPAKEHHUS TI0 YCIOBHUIO 3a/1a4H.

N3BnekaTs nH(OpMaIIHIO, IPEACTABICHHYIO B Ta0JIMIIaX, HA TMHEHHOM, CTOI0YaTON
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WIM  KpYyroBOMl  JuarpaMMax, MHTEPIPETUPOBATH  MPEICTaBICHHBIE  JaHHBIE,
UCTIOJIb30BATh IaHHBIE TIPU PEIICHUH 3a/1a4.

[IpencraBasTe WHGOPMALKIO C TOMOIIBIO TaOMUI, JUHEHMHONW M CTOJIOYATOU
JrarpaMm.

Harnsanas reomerpust

[TpuBoauTe mnpuMepsl OOBEKTOB OKPYKAIOLIETO0 MHUpPA, HUMEUMX (opMy
U3YYEHHBIX T€OMETPUUECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (PUTYP, TPUMEPHI PaBHBIX U
CUMMETPUYHBIX QUTYP.

N300paxaTh ¢ MOMOIIBIO HUPKYJIS, JIMHEHKH, TPAHCIIOPTUPA Ha HETMHOBAHHOW U
KJIET4aToO Oymare M3y4yeHHbIEC IJIOCKHE TeoMeTpudeckue (Urypsl U KOHGUTYpalUH,
CUMMETPUYHBIE QUTYDBI.

[Tonb30BaThCAd TE€OMETPUUYECKUMHU TOHATHSAMHU: PABEHCTBO (PUTYyp, CUMMETpHS,
UCIIOJIb30BaTh TEPMHUHOJOTHIO, CBS3aHHYIO C CHUMMETPHUEH: OCh CHUMMETPHH, LEHTP
CUMMETpPUHU.

HaxoauTh BETMYMHBI YTI0B U3MEPEHUEM C IOMOIIBIO TPAHCIIOPTHUPA, CTPOUTH YIJIbI
3aIaHHON BEJIMYMHBI, I10Jb30BATHCS NPH PELICHUM 3a1ad I'paJlyCHOW MEpPOH YIJOB,
pacIo3HaBaTh Ha YEPTEkKAX OCTPBIN, IPSIMOM, pa3BEPHYTHIN U TYIION YTJIbI.

BeluucisaTe  JUIMHY JIOMAHOM, NEPUMETP MHOTOYIOJIBHUKA, I10Jb30BaThCS
eAVHUIIAMU WU3MEPEHMS JUIMHBI, BbIpaXaThb OJHHM E€AMHUIBI W3MEPEHHs UIMHBI Yepe3
Ipyrue.

HaxonuTth, HCIONB3ys YEPTEKHBIE WHCTPYMEHTBI, PACCTOSIHUS: MEXKIY JBYMSI
TOYKaMH, OT TOYKH JI0 MPSMOM, JJINHY ITyTH Ha KBAIPATHOM CETKE.

Boruncnsate minomaab GUryp, COCTaBI€HHBIX U3 MPSMOYTOJIbHUKOB, UCIIOJIb30BAThH
pa3OueHre Ha MNOPSAMOYIOJbHUKH, Ha paBHble (UIYpbl, JOCTpaWBaHUE [0
IPSIMOYTOJIbHUKA, IIOJIb30BAaThCS OCHOBHBIMU €IMHHMIIAMM W3MEPEHMS  IUIOLIAMH,
BBIPAKATh OJHU €IMHULIBI U3MEPEHUS IJIOIIAIU Yepe3 Ipyrue.

Pacrno3naBaTh Ha MOZAENSIX U H300pAXKEHUSX NUPAMHIY, KOHYC, LIMJIMHID,
UCI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIKUHA, peOpO, TpaHb, OCHOBaHUE, PA3BEPTKA.

N3o0paxkath Ha KJIeT4yaTOl OyMare npsiMOYTOJIbHBIN NapalieenuIIe]I.

Bbruncnsate 00bEM NPSIMOYTOJIBHOTO Mapajuieienunena, Kyba, IOJIb30BaThCs
OCHOBHBIMM €JUHUIIAMH U3MEPEHUS 00bEMA;

PemaTe HecHOXHbBIE 3aJa4d Ha HAXOXKJIECHWE TE€OMETPUYECKHX BEJIUYHH
B IPAKTUYECKUX CUTYaLIHSX.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KJIACC
HaunmenoBanue pazgena |KonnuectBo OcHoBHOE OcCHOBHBIE BU/JIbI JEATEIBLHOCTH 00YYaIOLTUXCSI
(TemnI) Kypca 4acoB CoJIepKaHue

HarypanbHbie uncina. Hecarnunas Yurarhb, 3alIUCHIBATH, CPABHUBATH HATypaJIbHBIE YHCIIA;

JIefCTBUSA C HaTypaJbHBIMU CUCTEMA CUMCJICHMS. | NMPEAJIaraTb M 00CYKAATh CIIOCO0bI YIIOPSA0YMBAHNS YUCEN.

YyuciIaMu Psn mHatypanpHbIX H300paxkaTh KOOPAMHATHYIO MPAMYIO, 0TMEYATh YUCIIa
YHCEJL. TOYKaMHU Ha KOOPAUHATHOU NMPSMOM, HAXOAUTHb KOOPANHATHI
HarypanbHslii psz. TOYKU.
Yucno 0. HccaenoBath cBoOlcTBAa HaTYpaIbHOTO psifa, uncen 0 u 1
HatypaiibHble yriciia | IPU CIOXKEHUHA U YMHOKCHHH.
Ha KOOPAWHATHOU Hcnoab3oBaTh NPaBUIJIO OKPYIVIEHUS HATYPAJIBHBIX YUCE.
MPSMOI. BopinoaHATH apupMeTHYecKHe IeHCTBUA C HATYPaJIbHBIMU
CpaBHeHue, YUCJIAMU, BBIYUCJIATH 3HAYEHUS YUCIIOBBIX BBIPAXKEHHI

46 OKPYTJICHHE cO CKOOKaMu U 6e3 CKOOOK.

HATypaJIbHBIX YHCEI. | 3aNUCbhIBATh IIPOU3BEICHUE B BUJIE CTEIICHU, YATATH
Apudmernueckue CTETICHU, MCI0JIb30BATh TEPMHUHOJIOTHIO (OCHOBAHUE,
JNENUCTBHUSA IIOKAa3aTellb), BBIYUCIAATH 3HAYECHHUS CTEIICHEN.

C HaTypaJIbHbIMHU
yuciiamu. CBoMCTBa
HYJISl IPU CJI0KEHUU
U YMHOKEHUH,
CBOMCTBA €IUHUIIBI
MIPU YMHOKEHUHU.

BbInOHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIPAKCHUH, NPeAJIaraTb U MIPUMEHSATh NPUEMBI IPOBEPKHU
BBIUHCIICHU M.

Hcnonb30BaTh NPH BHIYUCJIEHUSIX IEPEMECTUTEIBHOE U
COYETATEIIbHOE CBOVMCTBA CIIOKEHUS U YMHOXKECHHS,
pacnpeneNnTeNIbHOE CBOMCTBO YMHOXKEHUS; (POPMYJIUPOBATH
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ITepemecTuTenbHOE
1 COUeTaTeILHOS
CBOMCTBA CJIOKCHHUS
Y YMHOXKCHUS,
pacnpeeuTeNbHOE
CBOMCTBO
YMHOKECHUS.
Jenutenu n
KpaTHBIC YHUCIIa,
pa3JIoKEeHUE Yucia
Ha MHO>KHATEJIIH.
Jlenenue

¢ ocratkoMm. IIpocteie
M COCTaBHBIC YHCIIA.
[Ipn3naku
IIETUMOCTH Ha 2, 5,
10, 3, 9.

CrerneHs ¢
HaTypaJbHbIM
ToKa3aTeJieM.
Yucnosbie
BBIPAKCHUS,
MOPSAIOK IEMCTBUM.
Pemnienne TekCTOBBIX
3ajJa4 Ha BCe
apudmMeTHIECKUe

U PUMEHATH NMPaBWJIa peoOpa30BaHUs YUCIOBBIX
BBIpaQKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICUCTBUM.
HccnenoBaTh YMCIOBBIE 3aKOHOMEPHOCTH, BBIIBUTATH U
000CHOBBIBATDH TMIIOTE3bI, (POPMYJIUPOBATH 0000IIIEHUSA U
BbIBO/IbI I10 PE3yJIbTaTaM MIPOBEAEHHOTO UCCIEAOBAHUS.
DopMyJTHPOBATH ONPeAeJIeHUS ACIUTENS U KPATHOTO,
Ha3bIBATh JICJIUTEIIN U KPATHBIC YUCTIA; PACIIO3HABATH
MPOCTHIE U COCTaBHBIC YHCIIA; (OPMYJIUPOBATH U
NMPUMEHATH MPU3HAKHU JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH AJITOPUTM PA3JIOKEHHUS YHCIIa HA IPOCTHIE
MHOKHUTEIN; HAXOAUTh OCTATKH OT JAEJICHUS U HEMOJTHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIC U JIOKHBIE BBICKA3bIBAHUSA

0 HaTypaJIbHBIX YHCJIaX, IPUBOAUTH PUMEPbI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3BIBAHUS U OTPULIAHUS
BBICKA3bIBAHUI O CBOMCTBAX HATYPaJbHBIX YUCEIL.
KoncTpynpoBars MaTeMaTHYECKHE NPEAJIOKEHUS

C MIOMOILBIO CBA30K «H», KHUIIN», KECHH. .., TO...».

Pemath TEKCTOBBIC 3a7a4l apU(PMETUUECKUM CIIOCOOOM,
HCMO0JIb30BATh 3aBUCUMOCTH MEXTy BETUYMHAME (CKOPOCTH,
BpEMsl, pacCTOSIHUE; 11eHa, KOJIMYECTBO, CTOUMOCTD U JIp.):
AHAJIM3UPOBATH U OCMbBICJIMBATH TEKCT 33/1a4H,
nepedopmMyaHpPOBaTh YCIOBUE, H3BJIEKATh HEOOXOIUMBIC
JIAHHBIC, YCTAHABJIMBATDH 3aBUCHUMOCTH MEKY BEJIMUYMHAMU,
CTPOMTH JIOTHYECKYIO LETIOYKY PACCYKICHUM.
MoaeaupoBaTh X0/ pEIIEHUS 3a/1a4d C TOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha IBWKECHUE U
MOKYTIKH

CXEMBI, TAOJINLIBI.

IIpuBoauTH, pa30UpaTh, OLEHUBATH PA3JIUYHbBIC PEILICHHUS,
3aIMCH PELIEHUI TEKCTOBBIX 3a1a4.

Kpurnyecku oueHUBATH NTOJYYEHHBIN PE3yJIbTaT,
OCYLIECTBJATH CAMOKOHTPOJIb, IPOBEPSISI OTBET HA
COOTBETCTBHUE YCIOBUIO, HAXOAUTH OIIMOKHU.

Pemath 3a7aun ¢ NOMOIIBIO IEpedOpa BCEX BO3MOKHBIX
BApUAHTOB.

3HAKOMMTBCS ¢ HCTOpPHe pa3BUTHS apUPMETUKU

Harnsgnas reoMCTpus.
JIMHUM Ha JIOCKOCTH

12

Touka, nipsimast,
OTPE30K, JIyY.
Jlomanas.
N3mepenue nvHbI
OTpE3Ka,
METPUYECKHUE
SIMHULIBI
U3MEPEHUS JJTUHBI.

OKpy»XHOCTb U KPYT.

[IpakTnueckas
pabota
«IlocTpoeHue y3opa
U3 OKPYKHOCTEN».
VYroa. [Ipsamoi,
OCTPBIH, TYIION U
Pa3BEPHYTHIN YIJIbIL.
N3mepenne yrios.

Pacno3naBaTh Ha yepTexax, pUCyHKax, ONMCbIBATD,
UCIIOJIb3YsI TEPMUHOJIOTHIO, U H300PaKaTh C IOMOILBIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, PSIMYIO, OTPE30K, JIyY,
yTOJ1, JIOMaHYI0, OKPYKHOCTb.

Pacno3naBaTh, NPpUBOANTH NPUMeEPbI 0OBEKTOB PEATHLHOTO
MUpPa, UMEIOIINX (HOpMY U3YyUEHHBIX (DUTYp, OLIEHUBATH UX
JIMHEWHBIE Pa3MEPBI.

Hcnonb30BaTh TMHENWKY U TPAHCIIOPTUP KAK UHCTPYMEHTHI
JUISl IOCTPOEHUS U U3MEPEHNS: H3MEPATDH JUIMHY OTPE3Ka,
BEJIMYMHY YIJIa; CTPOMTH OTPE30K 3aJaHHOM IJIMHBI, YTOJ,
3aIaHHOM BEJIMYMHBI; OTKJIAABIBATH [IUPKYJIEM PaBHBIC
OTPE3KH, CTPOUTH OKPYKHOCTB 3aJaHHOI0 paanyca.
N306paxkaTh KOHPUTYpAITUU TEOMETPUUECKUX PUTYD

13 OTPE3KOB, OKPYKHOCTEU, X YaCTEW HA HEIMHOBAHHOU U
KJieT4aTon Oymare; nmpeajiaraTb, ONMCbIBaTh M 00CYK1aTh
€1oco0bl, AJTOPUTMBI IOCTPOEHUS.

Pacno3naBaTh 1 n300pakaTh Ha HEJIMHOBAaHHOUN U
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[IpakTnueckas
pabota
«ITocTpoenne
yTJI0B»

KJIeTYaTOl Oymare npsiMoM, OCTPbIA, TYIIOH, pa3BEPHYTHIM
yIJIbl; CPABHUBATH YTJIbI.

BbI4HCJIATH IMHBI OTPE3KOB, JIOMAHBIX.

IloHuMAaTBL M MCII0JIB30BAThH NPH PELICHUH 32124
3aBMCUMOCTH MEXAY €IMHULIAMH METPUUECKON CUCTEMBI
Mep; 3HAKOMMTbCSI C HEMETPUUYECKUMU CUCTEMAaMHU MeEp;
BBIPAKATh JUIMHY B Pa3JIUYHbIX €IMHUALIAX U3MEPEHUSI.
HccaenoBath Gurypsl 1 KOH(UTYypaluu, UCHIOIb3YS
u(ppOoBBIE peCypChl

OOBIKHOBEHHBIE JPOOH

48

Hpo6s. [IpaBusnbHbIe
Y HETIpaBUIIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue JIpo0ei.
CnoxeHnue u
BbIUMTAHHUE
0OBIKHOBEHHBIX
npo0Oeii. CmenianHast
IpoOb. YMHOXKEHUE
U JICTICHHE
O0OBIKHOBEHHBIX
Tpo0eii; B3aMHO-
oOpaTHbIe Jpoou.
Pemenne TekCTOBBIX
3a51a4, COICpIKAIINX
npobu. OCHOBHBIC

MogaeanpoBarthb B rpaduyecKoi, npeameTHoi hopme,

C IIOMOIIBIO0 KOMITBIOTEPA IIOHTHS U CBOKCTBA, CBS3aHHBIC

¢ OOBIKHOBEHHOM JIpOOBIO.

YuTaTh U 3aIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE APOOH,
NpeaIaraTb, 000CHOBBIBATH U 00CYKIaTh CIOCO0OBI
yHOPSI0YUBAHUS APOOEH.

N300paxkaTb OOBIKHOBEHHBIE JPOOU TOUKAMHU

Ha KOOPAMHATHOU NPSIMOM; MCIOJIb30BATh KOOPIMHATHYIO
IPSIMYIO JIJIs CPAaBHEHUS JIPOOeH.

DopMyJIMPOBaTh, 3alIUCHIBATH € MIOMOIIbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JIp0oOU; MCMOJIb30BATh OCHOBHOE
CBOMCTBO pO0OH JJIsl COKpAILEHUs Ipo0ei U MpUBEICHHUS
IpoOu K HOBOMY 3HAMEHATEITIO.

IIpeacraBiasiTh CMEIIaHHYIO APOOb B BUJI€ HEMPABWIHHOW U
BBIJICJIATH LIETYIO YaCTh YUCIa U3 HETPABUIILHOM APOOH.
BoinosHaTh apudMeTnUecKne 1eiicTBUA

C 0OBIKHOBEHHBIMH JPOOSMU; MPUMEHSATH CBOIiCTBA
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3a71a4M Ha IpOOH.
[Tpumenenue OykB
JUIS1 3aIACH
MaTeMaTH4YECKHUX
BBIPAXXEHUU U
MPEIOKEHUN

apu(MEeTHYECKUX ACUCTBUM JJIs1 pallMOHAIU3ALUN
BBIUHCIICHUM.
BbINOJIHATH NPUKUAKY U OLIEHKY pE3yJIbTaTa BIYMCICHHUI;

npeIaraTb U NPUMEHATH NPUEMBI POBEPKH BHIUMCIICHUH.

IIpoBoauTh HCC/IeT0BaAHMS CBOMCTB APOOCH, OMUpPasICh

Ha YUCJIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C TOMOUIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEDPHL, CTPOUTH
BBICKA3BIBAHMUS U OTPUIIAHNS BBICKA3bIBAHUN.

PemiaTh TeKCTOBBIE 3a/1a4M, COJEPKAIINE APOOHbIE JaHHbIE, U
3a1a4M Ha HaX0KJICHUE YAaCTH LEJIOT0 U LEJIOTO IO €T0 YaCTH;
BBISIBJISITh HX CXOJCTBA M Pa3IH4HUsl.

MogaenupoBaTh X0 PEHIEHUS 3a1a4H C TOMOIIBIO PUCYHKA,
CXEMBbI, TAOJINLIBI.

IIpuBoauTh, pa3déMpaTh, OLEHUBATH PA3JIMYHbBIC PELICHUS,
3aIMCH PEIIEHUI TEKCTOBBIX 3a]1a4.

Kputuvecku oueHuBaTh MOJIYYEHHBIN pE3yJIbTAT,
OCYILIECTBIISITh CAMOKOHTPOJIb, ITPOBEPSISL OTBET

Ha COOTBETCTBUE YCIIOBUIO, HAXOAUTH OIIUOKH.
3HAKOMUTBCS € HCTOPHei pa3BUTHA apU(PMETUKHI

Harnannas reomerpus.
MHOTOYTrOJIbHUKH

10

MHOroyroyJbHUKH.
YeTbIpEXYTOIbHUK,
IPSAMOYTOJIBHUK,
KBaJpar.
[IpakTnueckas

OnucpiBaTh, HCNOJIB3YS TEPMHHOJIOTHIO, H300paKaTh

C IOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJIEIMPOBATh U3 OyMaru MHOTOYTOJIbHUKHU.

IIpuBoguTH NpUMePBI 0OHEKTOB PEATHLHOTO MUPA, UMEIOLTUX
(opMy MHOTOYTOJIbHUKA, IPSIMOYTOJIbHUKA, KBaJIpaTa,
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pabota
«ITocTpoenne
IPSMOYTOJIbHUKA

C 3a/IaHHBIMHU
CTOpPOHAMU

Ha HEJIMHOBAaHHOU
Oymare.
TpeyronbHUK.
[Lnomans u
IIEPUMETP
IPSIMOYTOJIBHUKA U
MHOT'OYTOJIBHUKOB,
COCTABJICHHBIX U3
IIPSIMOYTOJIBHUKOB,
€IMHUIIbI
WU3MEPEHUS
TJTOIIAH.
[TepumeTp
MHOTOYTOJIbHUKA

TPEYrOJIbHUKA, OLeHUBATh UX JINHEHHBIE pa3MEPHI.
BouIuMcisiTh: NEpUMETP TPEYTOIbHUKA, IPSAMOYTOJIBHUKA,
MHOTOYTOJIbHUKA; IIJIOIIAb IPSIMOYTOJIbHUKA, KBaIpaTa.
H300pakaTh OCTPOYTOJIbHBIE, TPSIMOYTOJIBHBIE U
TYNOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouthb Ha HETMHOBAHHOM U KJIETYATON Oymare KBaapaT U
IPSIMOYTOJIBHUK C 33JaHHBIMU JUIMHAMU CTOPOH.
HccaenoBathb cBOMCTBA IPAMOYTOJIBHHAKA, KBAIPATA IyTEM
AKCIIEPUMEHTA, HAOIIOACHH S, U3MEPEHUS, MOJIETUPOBAHHS;
CpPaBHMBATH CBOMCTBA KBaAPATA U NMPAMOYTOJIbHUKA.
KoHcTpynpoBaTh MaTeMaTH4YeCKHE NPEIJI0KEHUS

C IMTOMOIIBIO CBSI30K «HEKOTOPHID», «1t000i». Pacnio3naBath
VICTUHHBIE U JIOKHBIE BBICKA3bIBaHUS O MHOI'OYI'OJIBHUKAX,
NPUBOAUTH IPUMeEPbI U KOHTPIIPUMEDHI.

HccienoBarh 3aBUCUMOCTS IIIOIIAAN KBAIpaTa OT JUIMHBI
€ro CTOPOHBL.

Hcnonb30BaTh CBOMCTBA KBaAPAaTHON CETKU JJISI IOCTPOEHUS
¢Guryp; pazdouBaTh NpsIMOYTOJIbHUK HAa KBAAPATHI,
TPEYrOJIbHUKH; COCTABJATH (QUTYPBI U3 KBAJIPAaTOB U
IPSIMOYTOJIBHUKOB U HAXOAMUTh UX IJIOLIAAb, pa301BaTh
(Gurypsl Ha NIPSMOYTOJILHUKHU U KBAJPaThl U HAXOAUTh UX
IJIOIIAIb.

BripaxaTh BeIMUMHY IIIOIIAAN B PA3JIUYHBIX €UHULIAX
U3MEPEHUS METPUUECKON CUCTEMBI MEP, IOHUMATDH U
HCIO0JIb30BaTh 3AaBUCHMOCTH MEXy METPUYECKUMU
€MHNLIAMHU U3MEPEHMS TIIIOIIAIHN.
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3HAKOMHTBHCS ¢ IPUMEPAMH NPUMEHEHUs IUIOAIu 1
NepUMeETpa B IPAKTUUECKUX cUTyalusax. Pemars 3apaun

U3 peajbHOM )XKU3HU, MPEAJIAraTh U 00CYK1aTh Pa3iuYHbIe
CIoco0bI pelICHMs 3a1a4

Jlecatuanbie 1podu

38

JlecsiTuaHas 3aITUCh
npobeii. CpaBHEHUE
JECSITHUHBIX
TpOOeii.

JlencTBus

C IeCATUIHBIMU
JTPOOSIMH.
Okpyrnenue
JCCATHYHBIX
TpOoOei.

Petienre TeKCTOBBIX
3a/1a4, COJIePIKAIINX
npoou. OCHOBHBIC
3a/1auu Ha ipodu

IIpeacTaBiasATh IeCATUUHYIO IPOOb B BUJIE OOBIKHOBEHHOM,
YUTATh U 3aNIMCHIBATH, CPABHUBATD JICCITUUHBIC IpOOH,
NnpeaIaraTb, 000CHOBBIBATH M 00CYK1AaTh CIOCOObI
YIOPSIIOUMBAHUS IECATUYHBIX APOOEH.

N306paxkaTth necaTuyHbIe JPOOU TOUYKAMH HAa KOOPAUHATHOU
IPSAMOM.

BoIsIBASTH €X0CTBAa U PA3JIU4Ms TPaBUIT apU(PMETUUECKUX
JNEUCTBUM C HATYPaJIbHBIMU YUCIIAMH U JECATUYHBIMUA
TpoOSIMH, OOBSICHATH UX.

BbInoHATH apupMeTnyecKrue JeHCTBUA C JECATUYHBIMU
JIpOo0SIMY; BBINIOJHATH NPUKHAKY M OLEHKY pe3yibTaTa
BBIYHCIICHUH.

IIpumeHATH cBOMCTBA apu(PMETHUECKUX NEHCTBUN

JUISL palliOHAIN3alMK BEIYUCIICHUIA.

IIpuMeHATH NPAaBUJIO OKPYIJIEHHUS JIECATHUHBIX APOOCH.
IIpoBoauTH HCCIE0BAHMS CBOWCTB JCCATUYHBIX APOOEH,
OMHPASCh HA YUCIIOBBIE SKCIIEPUMEHTHI (B TOM UHCIIE

C MIOMOIIIbIO KOMITBIOTEPA), BBIIBUTATh THIIOTE3bI U
MPUBOJIUTH UX OOOCHOBAHMSI.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Ipo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPUIIAHUS BHICKA3bIBAHUM.
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PemaTh TEKCTOBBIE 33/1a4H, COJIepKallue APOOHbIE JaHHbBIE, U
Ha HAXO0XJCHHUE YaCTH LEJIO0ro U LEJIOro MO €ro YacTH;
BBISIBJISITH UX CXOACTBA U PA3JINYHSL.

MoaeanpoBaTh X0 pEIICHUS 3a7a41 C TOMOIIbIO PUCYHKA,
cxembl, Tabnuibl. [IlpuBoanTh, pazoupars, OlleHNBATH
pa3JIMYHbIC PEIICHUS, 3aMUCH PEIICHUH TEKCTOBBIX 3a/1a4.
OnepupoBaTth IpOOHBIMH YHCIAMU B PEATbHBIX KU3HEHHBIX
CUTYyaIUsIX.

KpuTnuecku onieHMBAaTh MOJTYyYEHHBIN PE3yIbTaT,
OCYILIECTBIISITh CAMOKOHTPOJIb, IPOBEPSIST OTBET

Ha COOTBETCTBUE YCJIOBUIO, HAXOIUTh OIITHMOKHU.
3HAKOMUTBCS € HCTOPHEl pa3BUTHS apU(DMETUKHI

Harnannas reomerpust.
Tena u purypst
B IIPOCTPAHCTBE

MHOrorpaHHHKH.
N3o0paxenue
MHOTOT'PaHHUKOB.
Monenu
IPOCTPAHCTBEHHBIX
TeN.
[IpssMOyTOJIBHBIM
napajjiesienune,
ky0. Pa3BépTku KyOa
U TapaJijiesienumnena.
[IpakTnueckas
pabota «Pa3BépTka
KyOay.

O06BEM KkyOa,

Pacno3HaBaTh Ha YepTekax, pUCYHKAX, B OKPYKAKOIIEeM
MHpe TIPSMOYTOJIbHBIN Mapaenenumnes, Kyo,
MHOTOTPAaHHHUKH, ONMUCHIBATD, HCII0JIb3Ysl TEPMHHOJIOTHIO,
OLIeHMBATh JIMHEWHbIE pa3MEpBhl.

IIpuBoauTH NPpUMeEPbI 00HEKTOB PEaIHLHOTO MUPA, IMEIOIINX
(hopMy MHOTOTpaHHHKA, IPSIMOYTOJIBHOTO NapaJljieenunena,
KyOa.

N306paxath Ky Ha KiIeTUaTOM Oymare.

HccaenoBathb cBoiicTBa Ky0a, MpsIMOYTOJILHOTO
napajieienune a, MHOrOrpaHHUKOB, UCIIOJIb3YS MOJIENH.
Pacno3zHaBaTh M M300paxkaThb pa3BEPTKHU KyOa U
napasuienenunena. MoaeJnpoBaTh Ky0 U Mapaijiesenumnes
u3 Oymaru u npoyux MaTepuanoB, 00bACHATH CIOCO0
MOJIEJTUPOBAHUSI.
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MPpAMOYTOJIBHOT'O
IMapajjICJICIIIIICaa

HaxoauTs n3Mepenus, BBIYUCIATH IUIOIA/1b TIOBEPXHOCTH;
00BEM KyOa, MPSMOYTOJILHOTO MapaljiesIenuIeaa;
HCCJIeI0BATH 3aBHCHUMOCTB 00bEMa Ky0a OT IJIMHBI €ro
pedpa, BBIABUIATH U 000CHOBBIBATH THIIOTE3Y.
Hao0JsroaaTh 1 IPOBOAUTH AHAJOTHH MEX]y OHITHIMU
iomaau U o0bEMa, NEpUMETPa U IJIOMAN TIOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 MHOTOI'PaHHHKaX, MPUBOAUTH IPUMEPBI U KOHTPIIPUMEDHI,
CTPOMTH BbICKA3BIBAHMS 1 OTPUIIAHKS BbICKA3bIBAHU.
Pemiathb 3a1a4u U3 peajbHON KU3HU

[ToBTOpEHUE M 0000LIEHNE

10

IToBTOpEHHKE
OCHOBHBIX ITOHSITHUHI
¥ METOJIOB Kypca

5 kmacca,
0000111cHIE 3HAHUI

BopIyuCasiTh 3HAaUEHUS BBIPAKEHNN, COAEPKAIINX
HaTypaJbHbIE YUCIIA, OOBIKHOBEHHBIE U JECITUYHbBIE TIPOOH,
BBINOJIHATH IPEOOPA30BaHUSI YUCEIL.

Bpi0upaThs cioco0d cpaBHEHUS YUCEN, BBIYNCICHNM,
NPUMEHSTh CBOCTBA apU(PMETUUECKUX JIEHCTBUM

JUISL pALMOHAIM3aLMY BEIYUCIICHUM.

OcyuecTBJIATh CAMOKOHTPOJIb BBITIOIHSAEMBIX IEUCTBUN U
CaMONPOBEPKY PE3YJIbTaTa BHIYUCICHUM.

Pemiath 3aga4m U3 peaibHON KU3HU, IPUMEHATh
MaTeMaTH4YeCKHe 3HAHMSA JUIA PELICHUS 3a/1a4 U3 APYTUux
y4€OHBIX MPEAMETOB.

Pemiatb 3agaum pa3HbIMHU ClIOCO0AMH, CPABHUBATD -
CIOCO0OBbI peLICHNS 33/1a4H, BLIONPATh PALIMOHAIbHBIH
c1oco0

OBILEE KOJIMYECTBO
YACOBIIO [TPOI'PAMME

170
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6 KJIACC

cko0ok. OkpyrieHue
HaTypaJIbHBIX YUCE]I.
JlenuTenu u KpaTHBIE
YHCJIa; HanOOJIbIITHI
OOIIMH NCIUTEND U
HaMEHbIIIee o01Iee
KpaTHoE.

JlenmuMoCTh CyMMBI U
IPOU3BEICHUS.
Henenue

C OCTaTKOM.
Pemenune TeKCTOBBIX
3a7a4

pacnpeaeauTeIbHOE CBOMCTBO YMHOXKEHHSI OTHOCUTEJIBHO
CJIOKEHUS1, CBOMCTBA apU(PMETUUECKUX JICHCTBHIM.
HccaenoBaTh 4iCIOBbIE 3aKOHOMEPHOCTH, TPOBOAUTH
YHUCJIOBBIC IKCTICPUMEHTHI, BBIIBUTATh U 000CHOBbIBATH
rUnoTe3ol.

@®opMyJTHPOBATH ONIPeeSIeHUs JACITUTENS U KPATHOTO,
HanOOJIBIIIETO OOIIETo AEIUTEIS 1 HAUMEHBIIIETO OOIIETO

KpaTHOT'O, ITPOCTOTO K COCTABHOI'O YU CCJI; UCIIOJIB30BATh 3TU

NOHATHS NPU PELICHNHN 3a1a4.

IIpuMeHSATH aJITOPUTMBI BEIYHUCIICHUS HAMOOJBIIIETO 00IIEeTo

JISUTEIISI 1 HAMMEHBIIETo 00IIero KPaTHOTO JBYX YHUCE,
AJTOPUTM Pa3JIOKEHHUS YKCIia Ha TPOCThIE MHOKUTEIIH.
HccaenoBathb ycnoBus AenuMocty Ha 4 u 6.
HccaenoBartp, 00cyxaaTh, popMyIupoBaTh U

HanmenoBanue pazaena |KoimuectBo OcHoBHOE OcCHOBHBIC BUJIBI JEATEIHHOCTH 00YYAIOIUXCS
(Temnbl) Kypca 4acoB coepKaHue
HartypanbHble uncna 22 Apudmernyeckue BoinoaHATh apudMeTHYecKHe AelCTBUS C MHOTO3HAYHBIMU
NEHCTBHUS HATypaJbHBIMHU YUCIAMU, HAXOAUTHh 3HAYEHMS] YHCIIOBBIX
C MHOTO3HAYHBIMU BBIPOKECHUN CO CKOOKaMU U 6€3 CKOOOK; BBIYMCJISITh
HaTypajlbHbIMU 3HAYEHMS BBIPAXKEHUMN, COJIEPKAIIUX CTETICHU.
yuciaaMu. YucnoBele | BbINOJIHATH NPUKUAKY U OL€HKY 3HAUCHUI YHCIOBBIX
BBIPAKECHUS, BBIPAKCHUI, IPUMEHATH NPUEMBI IPOBEPKHU PE3yJbTaTa.
MOPSZOK JEHCTBHM, Hcnonb30BaTh NPU BHIYUCTEHUAX TIEPEMECTUTEIBLHOE U
UCIIOJIb30BaHUE COYETATEIbHOE CBOMCTBA CIIOKEHUSI 1 YMHOKEHHUS,
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000CHOBBIBATH BbIBO/I O YETHOCTH CYMMBI, IPOU3BEICHUS:
JIBYX YETHBIX YUCEII, IBYX HEUETHBIX YHUCIIE, YETHOTO U
HEUYETHOT'O YUCEIL.

HccaenoBarh CBOMCTBA JEIMMOCTH CYMMBI U TPOU3BENCHUS
YUCEIL.

IIpuBoAMTH NPUMEPBI YKCEII C 3aJaHHBIMUA CBOMCTBAMU,
Pacno3HaBaTh BePHbIe U HEBEPHbIE YTBEPKICHUS

0 CBOMCTBAX YUCEJl, ONIPOBEPraTh HEBEPHBIC YTBEPKIACHUS
C IIOMOILIBIO KOHTPIIPUMEPOB.

KoHcTpynpoBaTh MaTeMaTH4YeCKHE NPEIJI0KEHUS

C IOMOIIIBIO CBA30K «H», «WIIN», «ECIH.. ., TO...».

Pemiatb TEKCTOBBIE 3a/1a4M, BKIKOYAOIINAE MIOHITUS
JEJIMMOCTH, apU(PMETUIECKUM CIIOCOOOM, UCIIOJIb30BATh
nepedop BCceX BO3MOXKHBIX BAPUAHTOB.

MopaeaupoBaTh X0/ PELICHU 3aJ1a41 ¢ TOMOLIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3JIUYHBIC PEIICHNUS,
3aIIUCH PEIIEHUH TEKCTOBBIX 3a/1a4.

KpuTnyecku oneHUBaTh NIOJYUYCHHBIN PE3yIbTaT, HAXOAUTD
OIIHUOKH, OCYIECTBIISATh CAMOKOHTPOJIb, IPOBEPSISL OTBET

Ha COOTBETCTBUE YCIIOBUIO

Harnsanas reometpus.
[IpsimbIe HA IUIOCKOCTH

[IepnienauKysipHbIE
MpsIMBIE.
[TapannenbHbie
MpsIMBIE.
Paccrosaune mexay

Pacno3HaBaTh Ha yepTekax, pUCYHKax ClIydyad B3AUMHOTO
PACMOJIOKEHUS IBYX MPSIMBIX.

N300pakaTh ¢ MIOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM M KJIETYaTOW Oymare JBe rnepeceKaroniuecs
MpsIMBbIE, IBE NApaAJIJICIbHbBIC MPSIMBIE, CTPOUTD MPSIMYIO,
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IBYMS TOUKAMH,
OT TOYKH JI0 IIPSIMOMU,
JUIMHA MapuipyTa

Ha KBaJPATHOU CETKE

NEPIEHANKYJIIPHYIO TaHHOM.

IIpuBoauTH NPUMeEPBI NAPALIETBHOCTH U
NEPHEHAUKYJIIPHOCTH MPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYT'OJIBHUKAX NIEPICHANKYJIIPHBIE U
napajuiesbHble CTOpoHbl. M300paxkaTh MHOTOYTOJIbHUKA
C MMapaJuICIIbHBIMU, EPIICHANKYISIPHBIMA CTOPOHAMH.
HaxoauTh paccTosiHME MEXY IBYMs TOYKAMH, OT TOUKH
710 IPSIMOM, JUTMHY ITyTH Ha KBAJIPaTHOM CETKE, B TOM YHCIIE
UCIIOJIb3YsI IU(PPOBBIE PECYPCHI

Hpobu

52

OOBIKHOBEHHAS
poOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpaIieHue 1pooei.
CpaBHeHUE U
yIOPSI0YNBAHHEC
TpoOei.
Jlecatuunble qpodu
U METpHYecKas
cucTeMa Mep.
Apudpmernyeckue
JIEUCTBUSA

¢ OOBIKHOBEHHBIMH
U JICCATUYHBIMU
JTPOOSIMHU.
OtHouIeHueE.
Jlenenue B JaHHOM

CpaBHUBATH U YNIOPSIA0YMBATH JIPOOH, BLIOMPATH CIIOCOD
CpaBHEHMUS IpOOEii.

IpeacraBiasaTh aecITHYHBIC IPOOH B BUJIE OOBIKHOBEHHBIX
npo0eil 1 OOBIKHOBEHHBIE B BUJIE IECSITUYHBIX, HCMOJIb30BATH
IKBUBAJIEHTHbIE NPeICTABJIEHHs TPOOHBIX YUCEN MPU UX
CpaBHEHUHM, IPHU BbIUKCIICHUAX. MCMOb30BaATh JIECSITUYHBIC
JIpoOu mpu MpeoOpa3oBaHUU BEIUYUH B METPUUECKON
CHCTEME MEp.

BeinosHATH apudMeTHUecKHe 1eiicTBUA

C OOBIKHOBEHHBIMU 1 ICCATUYHBIMHU APOOSIMH.

BoI4ucasiTh 3HAaUEHUS BBIPAXKEHUN, COAEPKAIINX
OOBIKHOBEHHBIC U JIECATUYHBIC TPOOU, BHIIOTHATh
npeobpa3oBaHus 1pooOeii, BLIOMPATH CNOCO0, MPUMEHSTH
cBOMCTBA apu(PMETUUCCKUX JESUCTBUHN JIs pallMOHATU3AIUH
BBIYMCIICHUU.

CocTaBiasiTh OTHOIICHUS U TPOIOPIIMY, HAXOAUTh
OTHOIIIEHUE BEJINYUH, IETTUTh BEJIMUUHY B TAHHOM
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OTHOILICHUHU.
Macmita0,
MPOIOPLHS.
[TonsATHE npouEeHTAa.
Brruncnenue
MPOLICHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOLICHTY.

Pemenune TekcTOBBIX
3a7a4, COAEepKaALIUX
JPOOU ¥ MPOIEHTHI.
[IpakTnueckas
pabora «OTHOIIEHUE
JUTMHBI OKPYKHOCTH
K €€ 1uaMeTpy»

OTHOILICHUHU.

HaxoauTh 3KCIepUMEHTAJIBHBIM MYTEM OTHOIICHUE JITTUHBI
OKPY>KHOCTH K €€ TUaMeTpy.

HNuTepnpernpoBaTh MaciiTad Kak OTHOIIICHUE BEJTUYUH,
HAXOIUTh MaclITa0 MaHa, KapThl U BEIYUCIATH PACCTOSHMUS,
UCIIOJIb3YsI MacIITao.

OO0BSACHATD, YTO TAKOE MPOIIEHT, YIOTPEOIATH 000POTHI peun
CO CJIOBOM «IIPOIIEHT». BbhIpaskaTh MPOIEHTHI B APOOSX U
Jpo0u B IIPOLIEHTAX, OTHOIICHHE JIBYX BEJIMYUH B MPOICHTAX.
BbI4HCaSITh IPOLIEHT OT YKCJIa U YUCIIO 110 €r0 MPOIICHTY.
OKpyrJasiTh IpoOu U MPOLIEHTHI, HAXOAUTH TPUOINKEHUS
quced.

Pematsb 3a1a4u Ha 4YacTH, MPOLIEHTHI, TPOTIOPIIUH,

Ha HaXOKJIeHHEe JpoOu (ITPOIIEHTA) OT BEIMYMHBI U BEJTUYUHBI
1o e€ apo6u (IPoLeHTY), ApoOu (ITpoIIeHTa), KOTOPHIH
COCTaBJISIET OJJHA BeJIMUMHA OT Apyroil. lIpuBoauTs,
pa3ouparThb, OLeHUBATDH PA3JTUYHBIC PEIICHUS, 3aMUCH
pEIIEHN TEKCTOBBIX 3a/a4.

N3BaexkaTs MHPOPMANUIO 13 TAOJIUI] U TUATPAMM,
WHTEPIPETUPOBATH TAOJINYHBIC TAHHBIC,

OTPEICIISITh HAanOOJIbIlIee U HAUMEHbIIIECE

U3 MIPECTABIICHHBIX IAHHBIX

Harnsgnas reomerpusi.
Cummerpust

OceBas cuMmMeTpus.
LlenTpanbHas
CUMMETpHUSL.

Pacno3HaBaTh Ha yepTekKaxX U U300PAKEHUSAX, H300PaAKATH
OT PYKH, CTPOMTH C MIOMOIIBIO HHCTPYMEHTOB (pUrypy
(OTpe30K, JIOMaHYyI0, TPEYTOJIbHUK, PSIMOYTOJIbHUK,
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[TocTpoenue
CUMMETPUYHBIX
buryp.
[IpakTnueckas
pabora «OceBas
CUMMETPHUSI».
Cummerpus

B IIPOCTPAHCTBE

OKpPY>KHOCTB), CAMMETPUYHYO TaHHON OTHOCUTENIBHO
IPSAMOM, TOUKHU.

HaxoauTs npuMepbl CHMMETPHUH B OKPY>KAIOIIIEM MUDPE.
MogaeanpoBarhb U3 Oymaru 1€ (pUrypbl, CAMMETPUYHBIE
OTHOCHUTEJIBHO IIPSIMOi; KOHCTPYHPOBATh I'€OMETPUIECKUE
KOH(UTYpaLMU, UCTIOIB3Ys CBOWCTBO CHMMETPHUH, B TOM
YHCJIE C TOMOLIBIO HU(PPOBBIX PECYPCOB.

HccaenoBath CBOICTBA U3YUYEHHBIX (DUTYD, CBA3aHHBIC

C CUMMETpHEH, UCTI0Nb3Ys SKCIIEPUMEHT, HaOII0/IEHUE,
MOJICJINPOBAHUE.

O00CHOBBIBATDH, OIIPOBEPIaTh C IOMOIIBI0 KOHTPIIPUMEPOB
YTBEPKJICHUSA O CUMMETPHUH PUTYp

Bripaxxenus ¢ OykBamu

[Ipumenenue OykB
JUIS 3aIIMCH
MaTeMaTU4ECKUX
BBIPAXEHUU U
IIPEIIOKEHNM.
bykBeHHbIE
BBIPAXXEHUS U
YHUCJIOBBIE
MIOJICTAHOBKH.
bykBeHHbIE
PABEHCTBA,
HaX0KJICHHE
HEU3BECTHOTO

Hcnoab3oBaTh OYKBBI 17151 0003HAYEHUST YUCE, TIPU 3aMUCU
MaTeMaTHYCCKUX YTBEPIKISHUM, COCTABIISTh OYKBEHHBIC
BBIPAKEHUS 110 YCIIOBUIO 3a]1a4H.

HccaenoBaTh HECIOKHBIE YHCITOBBIE 3AKOHOMEPHOCTH,
WCIIOJIb30BaTh OYKBBI ISl MX 3aITHCH.

BbI4HCasITh YUCIIOBOE 3HAUYCHHE OYKBEHHOTO BBIPAKCHUS
IIPH 33JIaHHBIX 3HAYCHUSAX OYKB.

3anucbiBaTh (POPMYJIBI: IEPUMETPA U TUIOLIATN
MPSIMOYTOJIbHUKA, KBAJIpaTa; IJIMHBI OKPY>KHOCTH, TIJIOIIAAN
Kpyra; BbINOJHATH BHIYUCJIEHHS 110 3TUM (HOpMYyJIaMm.
CocTaBasth (pOpMYJIbl, BEIPAKAIOIIUE 3aBUCUMOCTH MEXKITY
BEJIMYMHAMH: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1IeHa,
KOJIMYECTBO, CTOUMOCTb; MPOU3BOAUTEIIHLHOCTD, BpeMsl, 00BEM
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KOMITOHEHTA. PabOThI; BBIMOJIHATH BHIYUCIICHUS IO 3TUM GopMyiam.
DopmyJIb Haxoauth HEM3BECTHBIM KOMIOHEHT apU(METHIECKOTO
JNEUCTBHS
Harnsgnas reomerpusi. YeThIpEXYTOBHUK, MN300pakaTh Ha HETMHOBAHHOM U KJIeTUaTol Oymare
@urypsl Ha IJIOCKOCTH MIPUMEPHI C UCIIOJIB30BaHUEM YEPTEKHBIX NHCTPYMEHTOB
YEThIPEXYTOIBHUKOB. | YETBIPEXYTOJIBHUKU C 3aJaHHBIMU CBOWCTBAMH:
[IpssMOYyTOJIBHUK, C MapAJUICITbHBIMU, IEPIICHAUKYJIAPHBIMU, PABHBIMU

KBaJpaT: CBOKCTBA
CTOpOH, YIJIOB,
JTMaroOHaJICH.
N3mepenne yrios.
Bungsr
TPEYrOJIbHUKOB.
[IepumeTp
MHOTOYTOJIbHHUKA.
[Tnomane durypsl.
DopmyJIbl
epUMeETpa U
TUIOLIAAN
OPSIMOYTOJIBHHKA.
[Tpubmmxénnoe

N3MCPCHUC IIIOMIAaN

dburyp.
[IpakTnueckas

CTOPOHAMHU, MPSIMBIMU YTJIaMHU U JIp., pPABHOOEIPEHHBII
TpeyroybHUK. llpeanarars u 00CyKa1aTh cnocoobl,
AJITOPUTMBI ITIOCTPOEHUS.

HccnenoBath, UCronb3ys SKCIIEPUMEHT, HAOJIIO/IEHUE,
MOJIEJIMPOBAHMUE, CBOMCTBA IPSIMOYTOJIbHUKA, KBaJpaTa,
pa30buBaTh Ha TPEeyTroIbHUKU. OGOCHOBBIBATH, ONIPOBEPraTh
C MOMOUIBIO KOHTPIIPUMEPOB YTBEPKICHHUS

O IPSIMOYTOJIbHUKE, KBAJpaTe, pACI0O3HABATH BEPHBIE U
HEBEPHBIE YTBEPKACHUS.

N3mepsTh ¥ CTPOUTH C IOMOUIBIO TPAHCHIOPTUPA YTJIbI,

B TOM YHUCJIE B MHOTOYTOJIBHUKE, CPABHUBATH YIJIbI;
Pacno3HaBaTh OCTPHIE, IPSMBIE, TYTIbIE, PA3BEPHYTHIEC YTJIbI.
Pacno3naBaTth, H300paskaTh OCTPOYTOJIbHBIN, IPSIMO-
yTOJIbHBINA, TYHOYTOJIbHBIN, paBHOOEAPEHHBIH,
PABHOCTOPOHHUY TPEYTOJIbHUKH.

BbIuncjasiTh NEPUMETP MHOTOYTOJIBHUKA, TIJIOMIAb
MHOTOYTOJIbHUKA pa30MEeHHEM Ha MPSMOYTOJIbHUKH,
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pabora «Ilnomanp
KpyTa»

Ha paBHbIE (PUTYPBI, UCTIOJIB30BaTh METPUUECKHUE SUHUIIBI
U3MEPEHHUS JTMHBI U TIJIOIA N,

Hcnoab3oBath NpuOIMKEHHOE H3MEPEHHE JIUH U
IUIOIIACH Ha KeT4aTol Oymare, puOIMKEHHOE U3MEPEHHE
JUTMHBI OKPYKHOCTH, IUTOIIAIA Kpyra

[TonoxxurtenbHbIC U

OTPUIATCIIbHBIC YN CJIa
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Llenbie yucna.
Monayne yucia,
reoMeTpudeckas
WHTEpHIpETALINS
Moysi. YucioBsie
MIPOMEXYTKHU.
[TonoxxutenbHbIE U
OTpHIIATEIIbHBIE
yucia. CpaBHEHUE
MOJIOKUTEIBHBIX 1
OTPHUIIATEIIbHBIX
YHCEIL.
Apudmernyeckue
JICUCTBUS

C TIOJI0KUTEIIbHBIMU
U OTpHUIIATEIbHBIMU
YHCIaMH.

Permenure TeKCTOBBIX

3aJad

IIpuBOAUTH NPUMeEPBI UCIIOJIB30BaHUA B PEATIBHOM KU3HU
MOJIOKUTEIIBHBIX U OTPULIATEIBHBIX YUCEIL.

H300paxkaTth 1€IbIC YKCIIA, IOJIOKUATEIBHBIE U
OTPHULATEJIbHBIE YUCIIa TOYKAMU HA YUCIIOBOM IIPSMOW,
HCII0JIb30BATh YKUCIIOBYIO NPSIMYIO JJIsl CPABHEHHS YUCEIL.
IIpumeHsTH IPaBUJIA CPABHEHNS, YIIOPSAA0YUBATD LIEIIbIC
YHUCJIa; HAXOAUTh MOJYJIb YHCIIA.

@®opMyJIUPOBATH MPABUJIA BBIUYHUCICHUSA C OJIOKUTETBHBIMA
Y OTPULIATEIIbHBIMU YUCIIAMU, HAXOAUTH 3HAYCHMS
YHUCJIOBBIX BBIPAKEHUMN, COJICPIKAIINX ICUCTBUS

C TIOJIOKUTEIBHBIMHA M OTPULIATEIbHBIMU YU CIIAMH.
IIpuMeHSTH CBOMCTBA CIIOKEHUS U YMHOKECHHUS

JUTsI Ipe0Opa30BaHKs CYMM U TTPOU3BEICHUN
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Hpe,ZICTaBJIeHI/Ie JaHHBIX

[IpssmoyronbHas
cUCTEMa KOOpJUHAT
Ha MJIOCKOCTH.
Koopannate! Toukn
Ha IJIOCKOCTH,
abcuucca u
OpJIMHATA.
Cronbuarbie u
KPYTOBBIE
arpamMmMel.
[IpakTnueckas
paborta «IlocTtpoenue
ayarpamm.
Pemenne TekcToBBIX
3a/1a4, CoOAEpKaIINX
JTAaHHBIE,

OO0BSICHATH M MJJINCTPUPOBATH MOHATHE IIPSIMOYTOJIBHOMN
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTHU, UCIIOIb30BaTh
TEPMUHOJIOTHIO; CTPOUTH HA KOOPAUHATHOU MIIOCKOCTH
TOYKHU ¥ (UTYPHI 110 33JJaHHBIM KOOpAUHATAM, HAXOAUTh
KOOPJMHATHI TOUYEK.

YuraTth cTO104YaThIe U KPYTOBBIC JUATPAMMBI;
HHTEPNPETHPOBATH JTAHHBIC; CTPOUTH CTOJI0UYATHIC
nuarpammel. Ucnosib3oBaTh nHgopmanuio,
MpeACTaBICHHYIO B Ta0IUIaX, HA IMarpaMMax JJisl pelieHus
TEKCTOBBIX 334 U 33/1a4 U3 PEAIbHOU KU3HU

MPEICTABJICHHBIC

B Ta0IUIIAX U

Ha Auarpammax
Harnsignas reometpus. [IpssMOyTOJIBHBIM Pacno3HaBaTh Ha yepTexKax, pUCyHKax, ONUCHIBATH
@urypsl B TPOCTPAHCTBE napaieenumnes, MAPAMUY, IPU3MY, LIUIUH/P, KOHYC, IIap, H300Pa!kaTh UX

KyO, mpu3ma,
UpaMuIa, KOHYC,
WIHHID, IIap 1
cthepa.
N3o0paxenue

OT PYKH, MOJIeJINPOBATH U3 OyMaru, MiacTUINHa, TPOBOJIOKU
u 1p. [lpuBoauTH NpUMepPbI 0OBEKTOB OKPYKAIOIIETO MHPA,
UMEIOINX (POPMbI HA3BaHHBIX TEJL.

Hcnoab3o0BaTh TEPMUHOJIOTMIO: BEPIIMHA, peOpO, TPaHb,
OCHOBaHHE, BbICOTA, PAJUYC U JUAMETP, pa3BEPTKA.
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MIPOCTPAHCTBEHHBIX
buryp. [Ipumepnl
pa3BEPTOK
MHOTOI'PaHHUKOB,
[IAJTUHAPA ¥ KOHYCA.
[IpakTrnueckas
paborta «Coznanue
Moeen
MIPOCTPAHCTBEHHBIX
buryp».

ITonstrne 06bEMa;
€IMHUIIBI U3MEPECHHUS
00béMa. O0BEM
PSIMOYTOJIEHOTO
napajuieNenunena,
Ky0a, popmyIibl
00bEMa

N3yuarhb, UCNIONB3YS SKCIIEPUMEHT, HAOII0ICHIE, U3MEPEHHE,
MOJIEJIMPOBAHUE, B TOM YHCII€ KOMIIBIOTEPHOE, U ONIUCHIBATH
CBOICTBA Ha3BaHHBIX TEJI, BHIABJIATH CXOACTBA U
PA3IHYUsA: MEKIY IUPAMUION U IPU3MOM; MEXKIY
UUIMHAPOM, KOHYCOM U IIAPOM.

Pacno3naBaTh pa3BEPTKU Napasuieienunena, Kyoa, npusmsl,
nupamMuabl, KOHyCa, HUINHAPA; KOHCTPYMPOBATh JIaHHbIE
TeJa U3 Pa3BEPTOK, CO3aBATh UX MOJIEIIN.

Co3naBaTh MoJeJIM IPOCTPAHCTBEHHBIX (UTYp (U3 Oymaru,
IPOBOJIOKH, TUTACTUIIMHA U JIp.)

N3mepsaTs HA MoAeIAX: 1JTUHBI pEOEP MHOTOTPAHHUKOB,
JaMeTp mapa.

BeiBoauth popmyity 00bEMa MPSIMOYTOJIBHOTO
napajuieIIeIuIea.

Boruncasars no popmyaam: o0bEM IPSIMOYTOJIBHOTO
napasuienenunena, Kyoa; uCroJab30BaTh €IMHULIBI N3MEPEHUS
00bEMa; BBIYMCIATH 00BEMBI TEJI, COCTABIICHHBIX U3 KYOOB,
napaJijIeJIeNUIEI0B; pelaTh 3a4a4M C PEAJIbHBIMU TaHHBIMU

[ToBTOpEeHME, 0000IICHHE,
CHCTEMaTH3aLs

20

[ToBTOpEHUE
OCHOBHBIX MOHSTHI
Y METOJIOB KYPCOB 5
1 6 KJIacCOB,
000011eHNE U
CHCTEMAaTH3aI1s
3HAaHUU

BbIYMCJIATh 3HAYCHUS BBIPAKECHUHN, COJIEPKAIAX
HaTypaJbHbIC, LIEJIbIC, TOJOKUTEIbHBIE U OTPULIATEIIbHBIC
Yucia, OOBIKHOBEHHBIC U JCCATUYHBIC JPOOH, BHITOIHITh
npeo0pa30BaHus YUCEN U BHIPAKCHHM.

Boi0upaThs cioco0d cpaBHEHUS YUCEN, BBIUUCICHHM,
NPUMEHSTh CBOMCTBA apU(PMETUYECKUX JIEUCTBUM

JUISL pallMOHAIN3alA BEIYMCIICHUM.
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PemaTp 3agaum U3 peasibHOM KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMA JIJIS peLIEHUs 3a]1a4 U3 IPYrux
IPEIMETOB.

PemaTh 3a1a4u pa3HbIMHU CNIOCO0AMU, CPABHUBATD,
BbLIOMPATH CNOCO0OBI PEIICHUS 3a]a4H.

OcyuecTBJIATh CAMOKOHTPOJIb BBITIOIHAEMBIX IEUCTBUU U
CaMOTMPOBEPKY pe3yJbTaTa BEIYUCICHUN

OBLIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

170
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TEMATHYECKOE INIAHUPOBAHUE

5 KUIIACC
N KoauvecTBo yacoB DJIeKTPOHHbIE
11/- HaumeHoBaHue pa3/ie/ioB U TeM K n (undgposBbie)
NPOrpaMmblI Bcero on;po.m:nm pagTI/I‘lGCKI/I o0pa3oBaTejibHbIE
n € padoThl e padoThbl pecypeb
Harypanbnblie uncna. JlecTBus ¢ bubnmnoreka HOK
1 HaTypaJbHbIMU YHMCIIAMH 46 3 (1 AKP) https://m.edsoo.ru/7f4131ce
5 Harmsinaas reomerpus. Jlnanm Ha 18 1 bubnnorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubmuorexa [JOK
3 OBbikHOBEHHbIE NPOGH 45 2(1-AKP) https://m.edsoo.ru/7f4131ce
4 Harnsgnas reometpusi. 8 1 bubnmnoreka [JOK
MHOroyrojapHUKu https://m.edsoo.ru/7f4131ce
bubmuorexa [JOK
2 HAecsaruinpie 1pobu 36 1 https://m.edsoo.ru/7f4131ce
5 Harnsanas reomerpus. Tena u 5 1 bubnmnoreka [JOK
(Gurypsl B IpocTpaHCTBE https://m.edsoo.ru/7f4131ce
bu6nuorexa [IOK
! Horroperue 1 oGobmerne 12 1 (MIKP) https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 170 7 3
[TPOTPAMME
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TEMATHYECKOE IINTIAHUPOBAHUE

6 KJIACC
KouaunuyecTBO yacon
No 11/ HaumeHoBaHue pa3nesioB u K I DJieKTpoHHbIE (1IU(pPOBbHIE)
) TeM MPOrpaMMblI Bcero OHTPOJILHLIC PaKTHICCKH o0pa3oBaTejibHbIE peCypChl
padoThI e padoThbI
bub6nmorexa [IOK
1 HarypanbHtre 1mcna 22 1(AKP) https://m.edsogru/7f414736
5 Harnsanas reomerpust. [Ipsmbie 6 bubmnorexa [JOK
Ha MJIOCKOCTH https://m.edso00.ru/7f414736
bubnnorexa [JOK
3 Apobu 52 4 (1 AKP) https://m.edsoo.ru/7f414736
4 Harnsianas reometpust. 3 1 bubnmoreka [JOK
Cummerpus https://m.edsoo.ru/7f414736
bubnuorexa [JOK
5 Bripaxerns ¢ OykeaMm 6 https://m.eds00.ru/7£414736
6 Harnsanas reometpust. @urypot 7 1 bubnuorexa [JOK
Ha INIOCKOCTHU https://m.edsoo.ru/7f414736
7 [lonoxurenbHbIC U 39 1 bu6nuorexa [IOK
OTPHLIATEIIbHBIE YUCIIA https://m.edsoo.ru/7f414736
bu6nuorexa [JOK
8 IlpescraBnenne 1aHHbIX 9 1 https://m.edso0.ru/7f414736
9 Harnsannas reomerpusi. urypst 5 1 bu6mmoteka [IOK
B IIPOCTPAHCTBE https://m.edsoo.ru/7f414736
[ToBTOpeHue, o6o0IeHNE, bu6nuorexa [JOK
10 cUCTEeMaTHU3alIus 20 2 (1 VIKP, 1BIIP) https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 170 3 4
I[MTPOI'PAMME
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PABOYASI IPOTPAMMA
(ID 482500)

yueOHOro Kypca «Ajaredpa»

15t oOyyvaromuxcst 7-9 KiaaccoB

PABOYAS TPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

INOACHUTEJIBHAA 3AIINCKA

AnreOpa siBiIsI€TCA OJHUM U3 OMOPHBIX KYpCOB OCHOBHOI'O OOIIEr0 0Opa30BaHHUS:
OHa o0OecreynBaeT M3ydyeHUe APYTUX AUCHUIUIMH, KaK €CTECTBEHHO-HAYyYHOTO, TaK U
TYMAaHUTAPHOTO UKJIOB, €€ OCBOEHHE HEOOXOAUMO ISl MPOJOLKEHHST 00pa30BaHUsl UB
NOBCEAHEBHON >kM3HU. Pa3BuTue y o0OydalomMXCsd Hay4HbIX MPECTABICHUN O
MPOUCXOXKJIECHUM U CYIIHOCTH alreOpanuyeckux alOCcTpakiui, crnocode OTpakKeHUs
MaTeMaTUYECKOW HayKOWl SIBJICHUH W TMPOIECCOB B MPUPOAEC M OOIIECTBE, POJIU
MaTEMaTHYECKOT0 MOJICTUPOBAHNS B HAYYHOM TMO3HAHUHU U B MPAKTUKE CTIOCOOCTBYET
(GbOpPMHPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS M KAUECTB MBIIIJICHUS, HEOOXOIUMBIX IS
ajanTalid B COBpPEMEHHOM Iu(dpoBoM obOmiecTBe. M3ydenue anredOpsl obOecrieunBacT
pa3BUTHE YyMEHHUS HaONI0NaTh, CpPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM
JEUCTBUS W BBIBOJBI, (OpPMYIupoBaTh yTBepkaeHus. (OcBoeHHWE Kypca anreOpbl
o0ecreunBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHHUS OOYYalOLIMXCSi: OHU HUCHOJIb3YIOT
JNEAYKTUBHBIE W WHAYKTUBHBIE pPacCYXKIEHUs, OOOOIICHHE | KOHKPETHU3AIHIO,
abcTparupoBanue u aHajoru. O0yueHue anredpe npeanoaaracT 3HaYUTEeIbHbIA 00BEM
CaMOCTOSITEJIbHOM JIEATEbHOCTH 00YYalOlUXCsl, MOATOMY CAMOCTOSATEIbHOE PEIICHHE
3a/1a4 SIBJISIETCA peanu3aluei JesiTeIbHOCTHOTO MPUHIUIA O0yUEHHUS.

B crpykType mporpaMmbl yuyeOHOro kKypca «AmnreOpa» Ijisi OCHOBHOTO OOIIEro
00pa3oBaHMs OCHOBHOE MECTO 3aHHMAIOT COJIEPKATEIIbHO-METOIUYECKUE JIMHUU:
«Yucna v BBIYUCIECHUSD, «AJre0pandecKue BhIpaXeHUs», « Y paBHEHUS U HEPABEHCTBAY,
«Dyakuny. Kaxmas u3 3TUX CONepKaTeIbHO-METOINYECKUX JIMHUN pa3BUBACTCS Ha
MPOTSHKCHUH TPEX JIET M3YyYCHHs Kypca, B3aMMOJICUCTBYS C JAPYTHUMH €T0 JUHUSIMH. B
X0JIe M3y4YeHHs] YIeOHOTO Kypca OOYyJaromMMCsS TMPHUXOIUTCS JIOTUYECKU PACCyKIaTh,
UCITOJIB30BaTh TCOPETUKO-MHOKECTBEHHBIM SI3bIK. B CBSI3W C 3THM B MpOTpaMMy
y4eOHOro Kypca « AnreOpay» BKIIIOUEHbI HEKOTOPBIE OCHOBBI JIOTUKH, TIPEJICTABIIEHHBIE BO
BCEX OCHOBHBIX pa3fesiaX MaTeMaTHUYeCKOro o0pa3oBaHUs U CIIOCOOCTBYIOIIHE
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OBJIAJICHUIO OOYYaIONMMHUCS OCHOB YHHUBEPCAJIBHOTO MaTeMaTHYECKOTO  SI3BIKA.
CopeprkaTeabHOM U CTPYKTYPHOU OCOOCHHOCTBIO YUeOHOTO Kypca «Anredpay sBIseTCs
€r0 MHTETPUPOBAHHBIN XapakTep.

Copepxanne TUHUHN «YWCTa U BEIYUCICHHS CIIY)KUT OCHOBOUW JJIS JAJIBHEHIIIETO
U3YYCHUS MATEMAaTHUKH, CIIOCOOCTBYET pa3BUTHIO Yy OOYyYaIOUIUXCS JIOTHYECKOTO
MBIIUICHAS, (OPMUPOBAHUIO YMEHHUS TIOJB30BAaThCS aNTOPUTMAaMH, a TaKXKe
NPUOOPETEHUIO TMPAKTUICCKUX HABBIKOB, HEOOXOIMMBIX JUIS TIOBCEIHEBHOW IKHU3HHU.
Pa3BuTHe MOHATHS O YWCIIE HAa YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs CBSI3aHOC
paIoHaIbHBIMA W HUPPANUOHAIBHBIME YHCIaMH, (OPMUPOBAHUEM IMPEICTABICHUIIO
JEUCTBUTEILHOM YHUCIIE. 3aBepIlIEHNE OCBOCHUS YUCIOBOM JIMHUU OTHECEHOK CPEAHEMY
o01emMy 00pa30BaHUIO.

ConepxaHue IByX anreOpandecKux JHHHN — «AnreOpandeckue BBIPAKECHUS U
«YpaBHCHHsI W HEPABEHCTBa» CIOCOOCTBYeT (OPMHPOBAHUIO Y OOYyYaIOIIHUXCS
MaTEMaTHIECKOTO arapara, He0OX0MMOT0 TS PEIICHUS 3a7a9 MaTeMaTHKH, CMEKHBIX
MPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOTO 00IIIET0
o0paszoBaHms y4eOHBIM MaTepHall TPYIIIUPYETCS BOKPYT PallMOHAIBHBIX BBIPAKCHUM.
AnreOpa JEeMOHCTpPUpPYET 3HAYCHHME MATEMAaTHKM Kak s3blKa [JIi TMOCTPOCHHUS
MaTEeMaTHYECKUX MOJIEIICH, OTMCAHMs TIPOIIECCOB U SBIICHUN pealbHOTO MHpa. B 3amaun
o0ydeHMs anredpe BXOIAT TaAKKE JaTbHEHIIIEe pa3BUTHE aJITOPUTMHUICCKOTO MBITTUICHHSI,
HEOOXOAMMOTI0, B YaCTHOCTH, JJI1 OCBOEHUS Kypca MH(DOPMATUKH, U OBJIAICHUE HABBIKAMHU
JNeAYKTUBHBIX paccyxkneHuid. [IpeoOpa3oBanre CHUMBONBHBIX (HOPM CHOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHU S, CIIOCOOHOCTEN K MAaTEMAaTUUYE€CKOMY TBOPYECTRY.

Conepxxanue (GyHKIMOHATHHO-TPAPUYECKON JHHUM HaIEJICHO Ha TMOJIyYeHHE
00yJaromMMMHUCI 3HAHUM O (PYHKIMSIX KaK Ba)KHCUIIICH MaTEeMaTHUECKON MOJCIH s
OTHMCAHUSI U WCCIECNOBAHUS Pa3HOOOPA3HBIX MPOIECCOB W SIBJICHUN B MPUPOJE H
oOmectBe. M3yueHne marepuana CrnocOOCTBYET Pa3BUTHIO y OOYYarOLIUMXCS YMEHHS
UCIIOJIb30BATh PA3JIMYHbIC BHIPA3UTEIbHBIC CPEACTBA SI3bIKA MATEMATHKU — CJIIOBECHBIE,
CHUMBOJIMUECKHUE, rpaduueckue, BHOCUT BKJIaa B (POpMHUpPOBAHUE MTPEJCTABICHHUN O POJIU
MaTEMaTHUKH B Pa3BUTUU ITUBWJIN3AINH U KYJIbTYPHI.

CornacHo yueOHOMY TIaHy B 7-9 Kilaccax m3ydaercsi ydeOHbll Kypc «Anredpay,
KOTOPBI BKJIFOYAET CICAYIOUIME OCHOBHBIE pas3iensl coaepxkanms: «Uwcma u
BBIYHCIICHUSY, «ANTeOpandecKkrue BBIPAXKCHUS», «YPaBHEHUS W HEPABEHCTBAY,
«DyHKIAWY.

OOmiee YMCIO YacoB, PEKOMEHIOBAHHBIX [UIsI H3Y4YeHHS Y4eOHOro Kypca
«Anrebpa», — 306 gacos: B 7 kmacce — 102 gaca (3 yaca B Hemenmo), B 8 kimacce —
102 yaca (3 yaca B Henemo), B 9 kiacce — 102 yaca (3 yaca B HeaeIIO).

COAEPKAHUE OBYUEHUSA

7 KIIACC

Yuciaa v BLIYUCJICHUA
JIpoOu 0OBIKHOBEHHBIE U IECATUYHBIC, IEPEX0]T OT OJTHON (hOPMBI 3aTUCH APOOEH K
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apyrou. IloHsTMe panMOHAIBHOIO 4YHWCIA, 3alKUCh, CPABHEHHWE, YIIOPSAJOYMBAHUE
paIMOHAIBHBIX 4YHCeNl. Apu]MeTHYecKue IeHCTBHUS C pPAIlMOHAIBHBIMH YHCIaMHU.
Pemenue 3a1a4 u3 peanbHON NPAKTUKU HA YacTH, HAa JPOOH.

CreneHb C HaTypaJlbHbIM [OKa3aTeleM: OIpeAeNieHne, MpeoOpa3oBaHUE
BBIPDOKEHUI HA OCHOBE ONpENENICHUs, 3amuch OONbIIUX yuced. [IpoueHThl, 3amuch
MPOLIEHTOB B BHJE JIpoOM W ApoOM B BUJIE MPOILEHTOB. TpH OCHOBHBIE 3aJayd Ha
IIPOLICHTBI, PEIICHHE 3a7a4 U3 PEAIbHOU IPAKTUKHU.

[IprMeHeHNE MPU3HAKOB JIEJIIMMOCTH, PA3JIOKEHHE HAa MHOMXKHUTEIU HATYypaJIbHBIX
quced.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE MIpsAMas U 0OpaTHasi MPONOPLUUOHAIBHOCTH.

AnredOpandeckue BbIpasKeHHsI

IlepemMeHHBIE, 4YKMCIIOBOE 3HAYEHHUE BBIPAKECHUA C IEPEMEHHOM. JlomycTUMbIE
3Ha4YEHMs IepeMeHHbIX. lIpencraBieHne 3aBHCUMOCTH MEXAY BEIMYMHAMM B BHJIE
dopmyinbl. Beruucnenus no ¢opmynam. IIpeoOpa3zoBaHue OyKBEHHBIX BBIPaKEHUI,
TOKJECTBEHHO PAaBHbIE BBIPAXKEHMs, IPaBHIia IPE0OpPa30BaHUs CYMM U MPOU3BEICHUI,
IpaBUJIa PACKPBITHUS CKOOOK U MPUBEACHUS MTOI0OHBIX CIaraeMbiX.

CBOMCTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpgHowiensl M MHOrowieHsl. CreneHb MHOrowieHa. CiioKeHue, BBIYUTAHUE,
YMHOXXEHHE MHOTOWICHOB. DOPMyIIBI COKPAIIEHHOTO YMHOXKEHHUS: KBaJApaT CyMMBI U
KBagpaT paszHoctH. DopMmyrna pa3HOCTH KBajgpaToB. Pa3nokeHME MHOTOWIEHOB Ha
MHOHUTEJIN.

YpaBHeHHS M HEPABEHCTBA

VYpaBHeHue, KOpPEeHb YypaBHEHHUSA, TpaBuia MpeoOpa3oBaHUs  ypaBHEHWS,
PaBHOCUJIBHOCTDH YPABHEHHUM.

JIuHeHOEe ypaBHEHME C OJTHOW IEPEMEHHOM, YU CII0 KOPHEN JIMHEWHOTO YPABHEHUS,
peleHne JNHHEHHbIX ypaBHeHHW. CocTaBieHHME YpaBHEHUH 110 YCJIOBUIO 3aJayH.
Penrenue TekCTOBBIX 3a/1a4 € MOMOIIBIO YPABHEHUM.

JluneitHoe ypaBHEHHE C JABYMsI TepeMeHHbIMU U ero rpaduk. Cucrema IBYX
JMHENHBIX YpaBHEHUH C IByMs NIEpeMEHHBIMU. Perienne cuctemM ypaBHEHUIN CIIOCOOOM
ITOACTAHOBKHU. [ [puMepsI peleHuns: TEKCTOBBIX 33/1a4 C IIOMOILBIO CUCTEM YPAaBHEHUN.

DyHKIUU

Koopaunara Touku Ha npssMoi. YncoBble MpOMEXyTKU. PaccTosgane Mexny 1ByMs
TOYKaMU KOOPJAMHATHOU MPSMOU.

[IpsmoyronbHas cuctema koopauHat, ocu OX u Oy. Abciucca U opJMHaTa TOYKU
Ha KOOpAMHATHOW IuiockocTu. Ilpumepsl rpadukoB, 3amaHHbIX Gopmynamu. UteHue
rpadukoB peanbHbix 3aBucuMocteld. [lonarue ¢pynkuuu. ['padux Gynkuuu. CpoiicTBa
bynknuii. Jlunevnas Qynkius, e€ rpaduk. 'padux dynkmuu y = |x|. ['padudeckoe
pelLICHUE TUHEUHBIX YPAaBHEHUMN U CUCTEM JIMHENHBIX YPABHEHUM.

8 KJIACC
Yuciaa v BLIYUCJICHUA
KBanpatHsblit kopenb 13 uncia. [lousarue o0 uppanmoHaaibHOM Yucie. JlecsaTuaHbIe
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NpPUOIMKEHUST UpPpAMOHANBHBIX uncesl. CBOWCTBa apu(pMETHYECKUX KBAJIPATHBIX
KOpHEH U MX MPUMEHEHHUE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUN U BBIYMCICHUSM.
JIeMCTBUTENBHBIC YHCIIA.

Crenens ¢ 11e1bIM MOKa3atesieM u €€ cBoricTBa. CTaHIapTHAsI 3aMUCh YHCIA.

AJiredpanyecKkue BbIpaKeHHA
KBagpaTHbIil TpEXUIIEH, PA3JIOKEHUE KBAAPATHOIO TPEXUWIEHA HA MHOKUTEIH.
Anrebpanueckas 1poosb. OCHOBHOE CBOWCTBO ajreOpandeckoit gpoou. CroxxeHue,
BBIYMTAHHUE, YMHOKEHHE, ICJICHHE allreOpanyecKkux apooei. ParimoHanbHbIE BBIpAKEHUS
U UX IpeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatnoe ypaBHeHue, popMmysia KOpHEH KBaJpaTHOTO ypaBHEHHUs. Teopema
Buera. Pemenue ypaBHEHUI, CBOASAIIMXCS K JUHEHHBIM M KBaApaTHbIM. [Ipocreimue
JTpOOHO-paIiOHAILHBIC YPABHCHHS.

I'paduueckas uHTEpHpeTanus YpaBHEHHUH C JABYMs IEPEMEHHBIMH W CHCTEM
JIMHEHNHBIX YPABHEHHUH C IBYMs IEPEMEHHBIMH. [ [prMephl perieHuss CUCTEM HEJTMHEUHBIX
YPaBHEHUU C ABYMS IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a7a4 alreOpandecKumM CrocoooMm.

YucnoBble HEPAaBEHCTBA M MX CBOMCTBA. HepaBEHCTBO C OJHOW NEPEMEHHOM.
PaBHOCMIBHOCTE HEpAaBEHCTB. JINHENHBIE HEPABEHCTBA C OTHOU nepeMEeHHON. CHUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOM IMEPEMEHHOM.

DOyHKIUN

[Tonsitne pynkumuu. OONacTh ONpEAENCHUs] U MHOXECTBO 3HAUCHUH (PYHKIUU.
CriocoOsb1 3a1aHus QyHKIIUH.

I'padux pynkuuu. Urenue cBoicTB pyHkuuu no e€ rpaduky. [Ipumeps! rpagukos
(GYHKIMH, OTpaXkarolnX peajbHble IPOLECCHI.

@OyHKIIMHU, ONUCHIBAIOLINE MTPSIMYIO U 00paTHYIO MPOMOPLHUOHAIbHBIE 3aBUCUMOCTH,
ux rpadukn. Oynkimn Y = X2,y = X%, y =Vx, y=|x|. I'paduueckoe pelenne ypaBHeHHit
Y CUCTEM YPaBHEHUM.

9 KJIACC
Yucaa v BbIYUCTICHUSA

PaunonanpHble 4ucla, HUPpAMOHAJIBHBIE YHCIA, KOHEYHbIE U OECKOHEYHbIE
JecATUYHbIE TpoOru. MHOXKECTBO JIEMCTBUTENbHBIX YKCEN, AEUCTBUTENbHbIC YUCTA KaK
OECKOHEYHbIE JECATHYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YUCEII U KOOPAUHATHOM IPSIMOM.

CpaBHeHue JIEACTBUTEIbHBIX qyuced, apu(pMeTHYeCcKue NEUCTBUSA
C IEUCTBUTEIILHBIMU YU CIIAMM.

Pa3smepsl  OOBEKTOB  OKpYXAlOLIEro MHpaA, JJIMTEIBHOCTh  IPOILIECCOBB
OKpY’KarolleM MUpeE.

[TpuOmmk€HHOE 3HAaYEHWE BEIUYMHBI, TOYHOCTh NpuOmmkeHus. OKpyrieHue
yucen. [[puknaka u orieHka pe3ysbTaToOB BBIYMCIICHUN.
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YpaBHeHMs ¥ HEPaBeHCTBA

JImneriHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOJAIIUXCA K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOASAIIMXCA K KBaJpPaTHBIM.
bukBagpatHoe ypaBHeHue. lIpumepsl pemieHus ypaBHEHHM TpPETbEM M UYETBEPTOU
CTENEHEN PA3JI0KEHUEM HA MHOKHUTEIIH.

Pemenune npoOHO-pallMOHaIbHBIX YypaBHEHUU. PerleHne TEKCTOBBIX 3azad
anreOpanyeckuM METOIOM.

VYpaBHeHHe C JByMsl NepeMEHHbIMU M ero rpaduk. PemieHue cucrem AByx
JIMHEWHBIX YPaBHEHUHU C ABYMs [IEPEMEHHBIMU. PellieHne CUCTeM IByX YPaBHEHHM, OJHO
U3 KOTOpBIX JIMHEIHOE, a JApyroe — BTOpoM creneHu. ['paduueckas uHTEprperanus
CHUCTEMBI YPAaBHEHUH C IBYMS IIEPEMEHHBIMMU.

Pemennie TeKCTOBBIX 3a7a4 anreOpanyeckuM CrocoOOM.

UucnoBele HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENWHBIX HEPABEHCTB € OJHOM niepeMeHHOM. Pemienue cucreM
JMHEWHBIX HEPABEHCTB ¢ OJHOM nepeMeHHoM. KBanpatHeie HepaBeHcTBa. ['paduueckas
UHTEpIIpETalys HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMMU.

DOyHKIMHA
KBanparnunas ¢pyakims, e€ rpaduk u cBoiicta. [Tapadona, KOOpIMHATHI BEPITHHBI
napaboJIbl, 0Ch CAMMETPHUH TapadOJIbI.
I'padpukn Gyskmumit: y= £x, y= #x+b, y = li, y=x3y=x"y=|x|,
X

U UX CBOMCTBA.

YucsoBble MOCIeI0BATEIbHOCTH U MPOrPeccuu

[TonsiTHe 4YMCIOBOM  MOCJIEAOBATEIBHOCTU. 3aJlaHUE  MOCJIEAOBATEIbHOCTH
peKyppeHTHOM hopmyIoit u popMyIioi N-TO YIieHa.

Apudmernueckass u TeoMmeTpuueckas mnporpeccuu. Dopmynbl N-TO  4YiieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTrPECCHi, CyMMBI IEPBBIX N UJICHOB.

N3o00pakeHne 4jaeHOB apu(PMETHUECKON U TEOMETPUIECKOM MPOTrpeccruil TouKaMu
Ha KOOPJMHATHOW IIJIOCKOCTH. JIMHEWHBI M HSKCNOHEHUHATbHBIH pPoCT. CIIOXKHBIC
ITPOLICHTBHI.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO  KypCak KOHITY
oOydeHust B 7 KJacce:

Yucjaa v BbIYMCJIEeHUA

BrImonHsTh, coueTas yCTHbIE M TUCBMEHHBIE TPUEMBI, apuPMeTHIeCKue TeHCTBUS
C pallMOHAILHBIMU YUCJIAMMU.

HaxoauTek 3HaueHMs] YUCTOBBIX BBIpaKEHUMN, MPUMEHSATh PA3HOOOpPA3HbIE CIIOCOOBI
U TpUEMBI BBIUMCIICHUS 3HAUEHUN APOOHBIX BBIPAXKEHUMN, COJIEPKAITUX OOBIKHOBEHHbBIC
U JIECATUYHBIC JPOOHU.

[lepexoauTs OT oxHOW (opMBI 3amucHl YuceNl K Jpyrou (mpeoOpa3oBHIBATh
JNECATUYHYIO ApoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUYHYIO, B YaCTHOCTH
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B OCCKOHEYHYIO JECATUYHYIO APOOH).

CpaBHHBATh M YIIOPSII0YMBATH PAIMOHAIBHBIC YHCIIA.

OxpyrJISTh YUCIIa.

BBITTONMHATE MPUKUAKY W OIEHKY pe3yJbTaTa BBIYHCICHUN, OICHKY 3HAYCHHM
YUCJIOBBIX BBIPAKCHUN. BBIMOTHATH JEHCTBUA CO CTENECHSAMH C HaTypajdbHBIMH
MIOKa3aTENSIMU.

[IpuMeHATh TPU3HAKK ACIUMOCTH, PA3JI0KEHHWE HAa MHOXHUTEIN HaTypalbHBIX
qHCel.

PemaTe mpakTHKO-OpUEHTUPOBAHHBIC 337]a4H, CBSI3aHHBIE C OTHOIIICHUEM BEJIMUNH,
MPOMOPIIMOHAILHOCTRIO  BEJIMYWH, TIPOIEHTAMU, WHTEPIPETUPOBATh PE3yJIbTAThHI
pEIIeHHs 3a/1a9 C YIETOM OTPAaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMHU PacCMAaTPUBAEMBIX
00OBEKTOB.

AJuiredOpanvecKue BbIpasKeHHUs

Ucnonb3oBaTh anreOpandeckyrd TEPMHUHOJOTHI0O M CHUMBOJIMKY, MPUMEHSTH €€
B IIPOLIECCE OCBOCHUS yU€OHOTO MaTepHaia.

Haxogute 3HaueHusi OYKBEHHBIX BBIpQXXEHUW TIPU  3aJaHHBIX 3HAYCHMSIX
MIEPEMEHHBIX.

Brinonuate mpeoOpa3oBaHus 1€JI0TO BBIPAKEHUS B MHOTOWIEH MPUBEICHUEM
MOAOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BrInoaHAT, YMHOXEHHE OJHOYJICHA HA MHOTOYJIEH U MHOTOYJICHA HA MHOTOYIEH,
IPUMEHSTH (HOPMYJIIBI KBaJIpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcyniecTBIATh Pa30KeHUE MHOTOWICHOB HA MHOXKUTEIN C TTOMOIIbIO BHIHECEHUS
3a CKOOKM OOIIEro MHOXHTENs, TPYNIUPOBKU CJaraeéMbIX, MNPUMEHEHUS Q(OpMys
COKPAILIEHHOTO YMHOXKCHHUS.

[IpumensTe mpeoOpa3oBaHWs MHOTOWICHOB ISl PEIICHUS PA3IMYHBIX 3aJ1auu3
MaTeMaTUKH, CMEKHBIX MTPEAMETOB, U3 PEaTbHON MPAKTUKH.

Ucnonb3oBaTh CBOWCTBA CTEMEHEM ¢ HATypaJbHBIMU TIOKa3aTeIsIMH  JIs
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHMs 1 HEPAaBEHCTBA

PemaTe nuHeliHbIE ypaBHEHUS C OJJHOW IIEPEMEHHON, IPUMEHSIS ITpaBuila Mepexoaa
OT HMCXOJHOTO YPaBHEHHS K PaBHOCWUIIBHOMY eMy. lIpoBepsTh, SBISETCA JM YHUCIIO
KOPHEM YpPaBHEHHSI.

[Ipumensaty Tpaduyeckrie METOAbI MPU PEHICHUU JTUHEHHBIX YPaBHCHUM U HUX
CHCTEM.

[TogOupaTe pUMepHI Map YKCel, SBISIOMUXCS PEIICHUEeM JTUHEHHOTO YpaBHCHUS
C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JTUHEHHOTO YpPaBHEHHS C JIBYyMS
MePEMEHHBIMH, MOJIB3YSICh TPAaPUKOM, IPUBOIUTH MPUMEPHI PEIICHUS YPaBHEHHUS.

PemaTe cucteMbl ABYX JIMHEWHBIX YPABHEHHUI C IByMs IEPEMEHHBIMU, B TOM YHCJIE
rpaguIecKu.

CocTaBisaTh U penaTh JUHEWHOE YPABHEHNUE WM CUCTEMY JIMHEHHBIX YPABHEHHI 110
YCJIOBHUIO 3aJla4d, MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/Ja4d
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IIOJTyYEHHBIN PE3YJIbTaT.

DOyHKIUU

N3o0paxkath Ha KOOPAMHATHOM MPSIMOM TOUKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, MHTEPBaJbl, 3aMUCHIBATH YHUCJIOBBIC MPOMEKYTKA Ha
anreOpanyecKoM si3bIKe.

OTMeuath B KOOPJAUHATHOM MJIOCKOCTH TOUYKH 0 3aJJaHHBIM KOOpPJIMHATAM, CTPOUTH
rpaduku TUHEHHBIX GyHKUIUNA. CTpouTh Tpaduk GyHKIUU Y = |x|.

OnuckIBaTh ¢ TOMOIIBIO PYHKIIUN U3BECTHBIE 3aBUCUMOCTH MEXY BEIUUMHAMMU:
CKOPOCTb, BpPEMsI, PACCTOSIHHE, LI€HAa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTEIBLHOCTD,
BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHrEe QyHKINHU IO 3HAYECHHIO €€ apryMEHTA.

[lonumarps rpadpuyeckuii crnocod NpPEACTaBICHHUS M aHaIW3a HWHGPOpMaIuH,
U3BJIEKaTh U MHTEPHPETHPOBATH MH(POpPMALUIO U3 TpaHUKOB pealbHbIX MPOLECCOB U
3aBUCUMOCTEM.

[IpeameTHBIC pPE3yNbTaTBl OCBOSHUS IPOTpPaMMbl y4eOHOTO Kypca K KOHITY
o0yueHus B 8 kJacce:

YucJia v BbIYUCIEHUA

Hcnonbs30BaTh HaYaAIbHBIE MPEACTABICHUS O MHOXECTBE JECHCTBUTEIBHBIX YUCEI
JUIS CPAaBHEHUS, OKPYIVICHHS W BBIYMCICHHH, W300pa)kaTh JICUCTBUTEIbHBIC YHCIIA
TOYKaMHM Ha KOOPJAMHATHOMN NPSIMOM.

[IpumeHsaTs TOHSATHE  apU(DMETHYSCKOrO  KBaJPaTHOIO KOPHS, HAaXOJUTh
KBaJpaTHbIE KOPHHU, HCIOIb3YysSd TMPU HEOOXOJAUMOCTH KaJbKYJSATOp, BBIIOIHATH
npeoOpa3oBaHus BRIPAKCHHM, COJEpKaIIUX KBaJpaTHbIE KOPHHU, MCIOJIB3Ys CBOWMCTBA
KOpHEH.

Hcnonb3oBaTh 3amucu OOJIBIIMX U MaJIbIX YHCEN C MMOMOIILIO ASCATUYHBIX ApoOei
u ctenener yucia 10.

AnredOpandeckue BhIpasKeHMsI

[TpuMeHsTh TOHSATHE CTEMEHHU C IIEIbIM IMOKA3aTeJIEM, BBITIOJIHATH MTPEe0Opa30BaHUs
BBIPAKECHUH, COJICPKAIINX CTEIEHU C LEJIbIM MTOKa3aTeJIEM.

BeIMOMHATE  TOXACCTBEHHBIC MPEOOpPa30BaHUSl  PAlMOHATIBHBIX  BBIPAXKEHUUN
Ha OCHOBE MPABWJI ICHCTBUN HAJl MHOTOWICHAMH U anreOpandyecKuMu JpoOsSMHu.

PacknanpiBaTh KBapaTHBIN TPEXUIICH HA MHOXHUTEIH.

[IpumeHsaTs TpeoOpa3oBaHMs BBIPAKECHUM I PEIICHUS Pa3IudYHBIX 3a7ad
W3 MaTEMATHUKH, CMEKHBIX TTPEIMETOB, U3 PEATbHOM MTPAKTUKH.

YpaBHeHUs ¥ HEPABEHCTBA

Pemare JMHENMHBIE, KBaJpaTHbIE YpPAaBHEHHs M PALMOHAIBHBIE YPaBHEHMS,
CBOJIAILIMECS K HUM, CHCTEMBI IByX YPAaBHEHUH C ABYMS IEPEMEHHBIMHU.

IIpoBOAUTE MpPOCTENIINE UCCIEAOBAHUS YPABHEHNUN U CUCTEM YPaBHEHUU, B TOM
qucie ¢ MPUMEHEHHEM IpaUuecKuX IMpeacTaBleHUil (yCTaHABIMBATh, UMEET JIU
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YpaBHEHUE WIIA CUCTEMA YPABHEHUM PELIECHUS], €CJIU UMEET, TO CKOJIBKO, U ITPOUEe).
[lepexoauTh OT ciOBEeCHON (HOPMYIUPOBKHU 3a/1auu K €€ aareOpandyeckoirl Mojaenu
C MOMOIIBIO COCTABJICHUS YPABHEHUS WJIM CUCTEMBl YPaBHECHHUM, HUHTEPIPETHUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33]1a4U MOJYYEHHBIN PE3yJIbTaT.
[IprMeHSITh CBOMCTBA YHCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, PEIIaTh
JMHEHHBIC HEPABEHCTBA C OJHOW TEPEMEHHOW M WX CHCTEMBI, JaBaTh rpadudecKyio
WJUTIOCTPALAI0 MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIMHA

[lonumMaTh M HCMONB30BaTh (YHKIMOHAJIBHBIE TMOHATUA U SI3bIK (TEpPMMHBI,
CUMBOJIMYECKHE OO0O03HAYCHHS), OMPENeIITh 3Ha4YeHHe (YHKIUH TI0 3HAYCHUIO
apryMeHTa, ONPeACNIATh CBOMCTBa (PyHKITMH 110 €€ TpaduKy.

I?TpOI/ITB rpaduKy JIeMEeHTApHBIX (YHKINNA BUJIA:

y=",y= x% y= x3,y = Vx;7y = |x|, OnuCHIBATb CBOMCTBA YHCIOBOI DYHKIMH
X

1o e€ rpaduky.

[IpeameTHBIC pPE3yNbTaTBl OCBOSHUS IPOTPaMMbl y4eOHOTO Kypca K KOHITY
o0yueHus B 9 kJacce:

YucJia v BbIYUCIEHUA

CpaBHMBATH U YIIOPSAIOYMBATH PATUOHAIBHBIE U UPPALMOHAJIBHBIE YHCIIA.

Brimonuare apudmernueckue ACHCTBHUS C pallUOHAIBHBIMU YHUCIAMH, COYETast
YCTHBIE W TIUCBMEHHBIE NPUEMBI, BBITIOJHATh BBIYUCICHHUS C HPPALMOHATIBHBIMU
YHCJIaMH.

Haxonuths 3Ha4yeHHs CTENEHEW C LEIbIMM MOKA3aTesIMA U KOPHEW, BBIYMCIISITH
3HAYEHHUS YUCIJIOBBIX BBIPAXKECHUI.

OKpyriaTh  JI€MCTBUTEIBHBIE  YHWCIA, BBINOJHATH NOPUKUAKY  pe3yibTara
BBIYMCJICHUH, OLICHKY YACJIOBBIX BBIPAKECHUH.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHENHBIE M KBaJApaTHBIE YPAaBHEHUs, YPABHEHMs, CBOIAILMECS K HUM,
pocTeriue APOOHO-PAIIMOHATIbHBIE YPaBHEHUSI.

Pemars cucTeMbl IBYX JIMHEHHBIX YPABHEHUU C ABYMS IIEPEMEHHBIMU U CHUCTEMBI
JBYX YPaBHEHHI, B KOTOPBIX OJJHO YPABHEHUE HE ABJISETCSA JIMHEUHBIM.

Pemath TeKCTOBbIE 33auu alNredpanvdeckiuM CrocoOOM C MOMOIIBI0 COCTABIICHUS
YPAaBHEHMS UM CUCTEMBI JBYX YPABHEHUH C ABYMS IIEPEMEHHBIMU.

IIpoBoauTE MpOCTEUIINE MCCIECAOBAHNS YPABHEHUU M CUCTEM YPAaBHEHUMH, B TOM
Yyuclie ¢ MpPUMEHEHUWEM TIpauuecKux TMpeAcTaBiIeHU (yCTaHABIMBATb, WMEET JIH
YpaBHEHUE WJIM CUCTEMA YPAaBHEHUI PELIEHUS, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

Peiate NMHelHbIE HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300pakaTh PEIICHHUE
HEPABEHCTB Ha YHCIIOBOU MPSAMOM, 3aIIMCHIBATH PEIICHHUE C IOMOIIBI0O CHMBOJIOB.

Pemars cucrtembl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIKOYAIOIIHE
KBaJIpaTHOE HEPABEHCTBO, M300pa)KaTh pEIlIEHHWE CHCTEMbl HEPABEHCTB Ha UYMCIOBOM
IIPSAMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBI0 CUMBOJIOB.
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Hcnonb3oBaTh HCPAaBCHCTBA IIPpU PCHICHHUU PA3JIMIHBIX 3a1a4.

DOyHKIUU

Pacno3naBaTh (QyHKUMM H3Y4eHHbIX BHJOB. Iloka3piBaThb CXeMaTHUECKU
pacrojoXeHne Ha KOOPAMHATHOM TIOCKOCTH TpadukoB (QyHKUMNA BuUma: Yy = £X,
y=fkx+b, y=_,y=ax2+bx+c, y= x3, y= Vx; y=|x| B 3aBucHMOCTH

X
OT 3HaYeHUI KOAPPUIIUEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIIUH.

Ctpouth W u300pa)kaTh CXEMATUYECKH TpaQUKU KBaJpaTHUUHBIX (DYHKIUH,
OTMCHIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIIHIA 1O UX TpaduKaMm.

Pacno3naBate kBazpatuyHylo (yHKIuIO 10 Qopmyne, NPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIIMH U3 pEabHOM KU3HU, (PU3UKH, TEOMETPHUH.

Yucii0BbIe MOCJIAEI0BATEIbHOCTH M IPOTPECCHU

Pacnio3naBaTh apu(MeTHUECKYIO U TEOMETPUUYECKYIO TPOTrPECCUH TIPH Pa3HBIX
crioco0ax 3afaHusl.

BbINOMHATE BBIYMCIEHUS € UCIIOJIb30BAHUEM (POPMYJI N-TO WieHa apu(pMeTHIECKOM
Y TEOMETPUYECKOM ITPOTPECCHI, CYMMBI IIEPBBIX N YIECHOB.

N300paxkaTh WiIEeHbI IOCIEI0BATEIbHOCTH TOYKAMH HA KOOPAMHATHOU TIOCKOCTH.

Pewmate 3aa4u, CBSI3aHHBIE C YMCIOBBIMH IOCJIEIOBATEIBHOCTSIMHU, B TOM YHUCIE
3aJJa4M U3 PeaIbHOM KU3HHU (C UCTIOIb30BAaHUEM KAJIBKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA).

®OPMbI PEAJINZALIUN BOCIIUTATEJIBHOI'O TIOTEHLIUAJIA
[ToOyxnaenne oOydaronuxcst coOJM0JaTh Ha YpOKE OOLIEHPUHSATHIE HOPMBI

MOBEJEHUS, MpaBujia OOUIEHUS CO CTapIMMH (TE€AArorMuecKUMu pabOTHHKaMU) H
cBepCcTHUKaMH  (OOydaloIIMMHCS),  TPUHIUOB  Y4eOHOM  JAWCHUIUIMHBI U
caMOOpraHu3aluy;

BxiroueHne B ypoK HMIPOBBIX NPOLEAYpP, KOTOpBIE IMOMOTAIOT MOJAEp>KaTh
MOTHBAIIMIO OOYYAIOMUXCS K TIOJYYCHHWIO 3HAHWUW, HAIAKUBAHUIO TTO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIICHHUH B KJIacce, MOMOTAOT YCTAaHOBJICHUIO T00POKEIaTEIbHON
aTMocdepsl BO BpeMs ypoKa

[IpuBneueHre BHUMaHHs OOYYArOIIMXCS K IICHHOCTHOMY acIeKTy M3ydaeMbIX Ha
ypoOKax SIBJIICHWM, WCITOJIb30BAaHUE BOCHHUTATCIBHBIX BO3MOXHOCTECH COJCpIKAHUS
y4eOHOro mpeaMeTa uepe3 MoJ00p COOTBETCTBYIOIIUX YMPAKHEHUNA ,JEMOHCTPAIIUIO
0oOy4JaronIuMcsl MPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TIOBEACHHMS, IPOSIBICHUS
YeJIOBEKOIIO0Us U JOOPOCEepIeYHOCTH, Yepe3 NoJ00p COOTBETCTBYIOIIUX TEKCTOB JUIS
YTEHUS, 337124 JIJIS PEIIeHNs, TPOOJIEMHBIX CUTYAIIHMH JIJIs1 OOCYKJICHUS B KJ1acce

[IpumeHnenne Ha ypoKax HWHTEPAKTUBHBIX (OpM pabOThl C OOYYAOIIMMUCS:
TUIAKTHYECKOTO TeaTpa, TJIe TIOJyYCHHBIE HAa YypOKE 3HAHHUS OOBITPBIBAIOTCA B
TeaTpaJbHBIX MOCTAHOBKAX; AUCKYCCHH, KOTOPHIE JAIOT OOYYAIOIIMMCS BO3MOXXHOCTD
MPUOOPECTH OTBIT BEACHUS KOHCTPYKTUBHOTO TMAJIOTA; TPYIIIOBOM pabOThI K pabOTHI
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B Tapax, KOTOpbIe y4yaT OOyYaroIIMXCS KOMaHIHOM padoTe U B3aUMOJEHUCTBHUIO C
APYTUMHU 00y4arOIUMUCS;

JleMOHCTpanMi0  OOyYaromUMCsl TIPUMEPOB  OTBETCTBEHHOTO, T'PaXKITaHCKOTO
MOBEJICHUS, TIPOSBIICHUS YEJOBEKONIOOMS M JIOOPOCEPACYHOCTH, dYepe3 Moadop
COOTBETCTBYIOIIUX TEKCTOB JUISl YTCHHMS, 3374 I PEIICHHS, TPOOJIEMHBIX CUTYaIUi
111 OOCYXJICHUS B KJIacce;

NHnuurpoBaHue U MOAJIEPKKY UCCIEAOBATENIBCKON NEATEIbHOCTH 00yYaromuXcs
B paMKax peaju3alid HMHU HHIUBUAYAJIbHBIX W TPYNIOBBIX HCCIEI0BATEIbCKUX
IIPOEKTOB, YTO  JacT  OOyYarollMMCAd  BO3MOYKHOCTb  INPUOOPECTH  HaBBIK
CaMOCTOSITENIbHOTO PEILICHUS] TEOPETHYECKOH MpPOOJIeMbl, HABBIK TEHEPUPOBAHUS U
odopmIIeHUsI COOCTBEHHBIX MW, HABBIK YBAKUTEJIBHOIO OTHOLICHUS K UYKUM UACIM,
o(OpMIIEHHBIM B paboTax ApYruX UCCieqoBaTesieil, HaBbIK IMyOJUYHOTIO BBICTYIUICHUS
nepesa ayAuTopueH, apryMEHTUPOBAHNS U OTCTAUBAHUS CBOEH TOUKH 3PECHMUS;
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
HanmenoBanue pasgena  [KonuyecTso OcHOBHOE OCHOBHBIE BUJIBI ACSITENFHOCTA O0YUaIOIIUXCS
(TembI) Kypca 4acoB coJiepKaHue
Hucna v BBIYUCIICHUS. 25 [TonsTue CucreMaTU3MPOBATH M 000TralIATH 3HAHMS
PannonanbHbIe yncna palMOHATIBLHOTO YKCia. | 00 OOBIKHOBEHHBIX U JECATUYHBIX IPOOSIX.
Apudmernueckue CpaBHUBATH M YIIOPSIA0YMBATH APO0U, TPeoOPa30BhIBas
NENCTBUS IPU HEOOXOIUMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,

C palMoHaIbHBIMU
yuciamu. CpaBHEHHUE,
yHOpsIIOUYMBaHUE
palOHAIbHBIX YUCE.
CreneHn

C HaTypaJbHBIM
TIOKa3aTeJIEM.
Pemenne oCHOBHBIX
3a/1a4 Ha IpooH,
MPOIICHTHI

Y3 peajJbHOMN
MPAKTHKH.

[Ipu3Haku nenmmocTy,
Pa3I0KEHUS

Ha MHOKUTEIIA
HATypPAJIbHBIX YUCET.

OOBIKHOBEHHBIE B JIECITUYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOb.

IIpuMeHATH pa3HO00pa3HbIe CIOCOObI U MPUEMBI
BbIYHCJICHUS 3HAYCHUI APOOHBIX BHIPAKECHUI],
coJiepKalnx OOBIKHOBEHHBIE U JICCSITUYHbIE TPOOU:
3aMEHSTh MPU HEOOXOIUMOCTH JIECITUUHYIO APOOh
OOBIKHOBEHHOW U OOBIKHOBEHHYIO JACCATUYHOMN, TPUBOIUTH
BBIpakeHue K hopme, HanboJsiee y100HOM I BRIYUCICHUH,
peoOpa3oBbIBATH IPOOHBIC BRIPAKEHUS HA YMHOXKEHUE U
JIeJICHUE IECATUYHBIX IpOo0eH K JEHCTBUAM C IETBIMU
YUCJIaMHU.

IIpuBoauTH YHCI0BbIE M OYKBEHHbIC IPUMEPbI CTENIEHU
C HATypaJIbHBIM MOKa3aTesieM, OOBICHSS 3HAUCHUS
OCHOBAHUS CTENIEHU U MOKA3aTelsl CTETIEHU, HAXOIUTh
3HAYEHUs cTerneHel Buaa a" (a — aro0oe paroHaIbHOE
YHUCJI0, N — HATYpaAJIbHOE YHUCIIO).
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PeannHbie
3aBucuUMOCTH. [Ipsimas
u obpaTHas
MPONOPIHUOHAIBHOCTH

IloHuMAaTBL CMBICH 3aITUCH OOJIBIINX YUCEN C TOMOIIIBIO
JECATHUYHBIX ApoOel u crenenelt uncna 10, npuMeHSITh X
B pPEaJbHBIX CUTYAIIHSIX.

IpuMeHSTH TPU3HAKYU IETUMOCTH, Pa3I0KEHHS Ha
MHOKHUTENIA HATypaJTIbHbIX YUCE.

PemaTh 3a1a4u Ha YaCTH, MPOLICHTHI, IPOMOPIIUH,

Ha HaXOXKJICHHE JIpoOH (MPOIEHTA) OT BETMYMHBI U
BEJIMYUHBI 0 €€ IpoOu (MPOLEHTY), IpoOu (IIPOIIeHTA),
KOTOPBIN COCTaBIISIET OJJHA BEJIMYMHA OT APYTOi.
IIpuBoauTh, pa3dupaTh, OLIEHUBATH PA3TUIHBIC PEIICHUS,
3aIlKiCU PELICHUM TEKCTOBBIX 3a/1au.

Pacno3HaBaTh M 00bSCHATD, OUPASACH HA ONPEACTCHHUS,
IPsIMO IPONOPLMOHATIBHBIE U OOPATHO MPOTOPIIMOHATIBHBIE
3aBUCUMOCTH MEXKTy BETMYMHAMH; MPHUBOJAUTH NMPUMeEPbI
ATUX 3aBUCUMOCTEN U3 pEabHOIO MUPA, U3 APYTUX YUEOHBIX
PEeIMETOB.

PemaThb npakTHKO-OpUEHTUPOBAHHBIC 33124 HA JPOOH,
MPOLEHTHI, TPSIMYIO0 i OOPATHYIO TPOMOPIIMOHATIEHOCTH,
POTOPIIUHN

AnreOpanydeckue
BBIPKEHUS

27

bykBeHHbIE
BBIPAKEHUS.
IIepemeHnHbIE.
Jlonmyctumeble
3HAYECHUS
IIEPEMEHHBIX.
DopMyJIbIL.

OBaaaerb anredpanyecKkoil TEPMUHOJIOTHEN U CUMBOJIMKOM,
NPUMEHSITH €€ B IPOLIECCE OCBOCHUS yUeOHOr0 MaTepuara.
Haxoauts 3HaueHNs] OYKBEHHBIX BBIPAXKEHUM MPHU 33JTaHHBIX
3HAYCHUSX OYKB; BBITIOJHATH BEIYUCICHHUS 110 (POPMYIIaMm.
BoinosHATh TpeoOpa3oBaHusl 1IEJI0T0 BBIPAKCHUS

B MHOTOYJIEH MPUBECHNUEM MOJO0OHBIX ClIaraeMbIX,
PaCKpBITHEM CKOOOK. BBIMOJHATH YMHOKEHUE OHOUJICHA
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[Ipeo6pazoBanue
OYKBEHHBIX
BBIPAXXCHUU,
pacKpbITHE CKOOOK U
MIpUBEICHUE

MOJOOHBIX ClIaraeMbIX.

CBoiicTBa cTEeICHU
C HaTypaJIbHbIM
MoKa3aTeJIeM.
MHOro4j1eHsbl.
Crnoxenue,
BBIYUTAHHUE,
YMHOKEHUE
MHOT'OYJICHOB.
DopmyJIbl
COKPAIEHHOTO
YMHOKCHUS.
Paznoxxenue
MHOT'OYJICHOB
Ha MHOKHTEIIN

Ha MHOT'OYJIEH M MHOI'OYJIEHA HA MHOTOWICH, IPUMEHATH
dbopMyIbl KBaZpaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcyumecTBIATH Pa3JI0KEHUE MHOTOYJIEHOB HA MHOKHUTEIIN
yTEM BBIHECEHMSI 38 CKOOKH OOILEro MHOXKUTEIS,
NpUMEHEHHUs (HOPMYIIBI pa3HOCTH KBAJPaTOB, POpMyI
COKPAILIEHHOIO YMHOXKECHHUS.

IIpumeHnsaTH IpeoOpa30BaHNE MHOTOUYJIEHOB JJIS1 PEILICHHUS
pa3JIMYHBIX 33]1a4 U3 MATEMATUKHU, CMEKHBIX IPEIMETOB,
U3 pEAIbHOW MPAKTUKH.

3HAKOMUTBCS € MICTOPHEN Pa3BUTHS MaTEMATUKU

YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHME, TpaBUIIA
npeoOpa3oBaHus
YpaBHEHU],
PaBHOCHJIBHOCTh
YPaBHECHUM.
JIunenHoe ypaBHEHUE

PemiaTp TMHEHHOE YpaBHEHUE C OJHOM MEPEMEHHOM,
NMPUMEHsAS NPAaBWJIA IIEPEX0Ja OT UCXOAHOTO YPABHEHUS

K paBHOCHJIBHOMY eMy 6oJiee mpocTtoro Buaa. [IpoBepsarTs,
SIBJIIETCSL T KOHKPETHOE YKMCJIO KOPHEM YPaBHEHUS.
Hox0upaTs npuMepsI Nap YUCEN, SBISIOMINXCS PEHIEHUEM
JIMHEVMHOTO YPAaBHEHUS C ABYMsI IIEPEMEHHBIMM.
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C OJIHOM TIEPEMEHHOM,
pelLICHNE JIMHEMHBIX
ypaBHeHUi. Pemenue
3a/1a4 C MOMOUIBIO
YPAaBHEHH.
JIuHerHoe ypaBHEHHUE
C AByMS
MIEPEMEHHBIMU U €T0
rpaduk. Cucrema aByx
JIMHENHBIX YPAaBHECHUH
C IBYMs
IIEPEMEHHBIMU

CTpouth B KOOPAUHATHON MJIOCKOCTU TpaduK JMHEUHOTO
yYpaBHEHUS C ABYMS MIEPEMEHHBIMU; MOJb3YsICh TpapuKoM,
NPUBOAMTH IPUMEPbI PELICHUS YPABHEHUS.

HaxoauTs peieHue CUCTEMBI ABYX JIMHEWHBIX YPaBHEHUN
C IBYMsI IEPEMECHHBIMH.

CocraBisiTh U pemiaTh ypaBHCHHUE WIN CUCTEMY
YPaBHEHUH 110 YCIIOBMIO 3aJja4H, UHTEPIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4 MMOTy4YCHHBIN
pe3ybTar

Koopnaunate! u rpaduku.
OyHKIMA

24

Koopannara Toukn
Ha npsMo. YU CIOBBIE
MIPOMEKYTKHU.
Paccrosnue mexny
JBYMS TOYKAMHU
KOOpPJAWHATHOM
IPSMOM.
[IpssmoyrosnbHas
cUCTEMa KOOPAUHAT
Ha IJIOCKOCTH.
[Tpumepsl rpadukoB,
3aIaHHBIX
dbopmynamu.

H300pakaTh Ha KOOPAMHATHON IPAMOMN TOYKH,
COOTBETCTBYIOIIHE 33TaHHBIM KOOpAMHATAM, JTy4H, OTPE3KH,
WHTEPBAJIBI; 3aMMCHIBATh X HA aJre0OpanvdecKoM sI3bIKe.
OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH T10
3aJIaHHBIM KOOpAMHATaM; CTPOUTH TPAPUKHA HECTOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX (hOpMyIaMH, B TOM YHCIIC

C MIOMOIIIBIO ITU(POBBIX JIAOOPATOPHIA.

IIpumMeHSATh, U3y4YaTh MPEUMYIIECTBA,
HHTEPNPETHPOBATH I'padrueckuii criocod nmpeacTaBICHUs
U aHaJIM3a pa3HOOOpa3HOM KU3HEHHOU HH(OPMAIIUH.
OcBauBaTh MMOHATHE PYHKITUH, OBJIAJCBAThH
(GYHKIIMOHATBHOW TEPMUHOIOTHCH.

Pacno3HaBathp auHeiHy0 QyHkiuoo Y = kx + b,
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Urenue rpadukos
peasbHbIX
3aBUCHUMOCTEM.
[Tonstue pynkunn.
I'paduk dpyskImM.
CaoiicTBa pyHKIUH.
Jluneiinas QyHKITHUS.

OIMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYEHUU

k03 PunmenTos K u b.

Crpoursb rpaduxu muHeHON QyHKIMH, QYHKIUT Y =| X |.
Hcnoab3oBath nugpoBbie pecypebl 11 IOCTPOEHUS
rpaukoB QyHKIUN U U3yYEHUS] X CBOMCTB.

[IprBOINTH IPUMEPHI IMHEUHBIX 3ABUCHUMOCTEN B PEATIBHBIX
IIPOLIECCAX U SIBICHUAX

[TocTpoenue rpaduka
JUHENHON PyHKIUY.
I'padux pynxuum
y=|x|
[ToBTOpEHUE M 0000LIEHNE 6 IloBTOpEHHE Bpi0MpaTh, IPUMEHATH OLEHUBATH CIIOCOOBI CPAaBHEHUS
OCHOBHBIX OHATUHI YKCel, BBIYUCICHH, TpeoOpa30BaHUil BbIPAXKEHUI,
1 METOJIOB Kypca pEILICHNs] ypaBHEHUN.
7 xnacca, 0000111eH1e OcyuecTBJIATh CAMOKOHTPOJIb BBIITOJIHSAEMBIX IEUCTBUN U
3HAHHUI CaMOMIPOBEPKY Pe3yJibTaTa BHIYUCIICHHM, TPeoOpa30BaHUT,
MIOCTPOCHUM.
PemiaTe 3aga4m U3 peajsbHON )XKU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA [T PELIECHUS 3a/1a49 U3 APYTUX
IIPEAMETOB.
PemiaTp TeKCTOBBIC 321a4H, CDABHUBATh, BIOMPATH
CIOCO0OBI PEIICHU 3a/1a4n
OBLIEE KOJIMYECTBO 102
YACOB I10 [TPOTPAMME
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8 KJIACC

KBazpaTHbie KOpHU

u3 yucna. [lousarue
00 uppanroHaIbHOM
yucnue. JleciTuuHbie
MPUOJIMKEHUS
HppanuoHaIbHbIX
quces.
JlencTBUTEbHBIC
yucna. CpaBHEHHE
JIEUCTBUTEIILHBIX
quced.

YpaBHeHHE BUIA

X? = a.

CaoiicTBa
apuhMETHUECKUX
KBaJPAaTHBIX KOPHEM.
IIpeoOpazoBanue
YUCIIOBBIX
BBIPAKCHUMH,
coJiepaKaImnx
KBaJpaTHbIE KOPHU

HaumenoBanue paznena |KonuuectBo OcHoBHOE OcCHOBHBIC BUJIBI JEATETHLHOCTH 00YUJAIONUXCS
(TembI) Kypca 4acoB CoJIepKaHue
Urcrna 1 BBIYUCICHUS. 15 KBanpartHnslii kopeHb @opMyJIHPOBATH ONpeaeieHre KBAAPATHOTO KOPHS

U3 YKcia, apuPpMETHUIECKOro KBapaTHOTO KOPHSI.
IIpumeHsITH ONEpAMIO U3BJICUYCHHS KBAIPATHOTO KOPHS
U3 YKCJIa, UCIOJIB3Y [TPU HEOOXOJUMOCTH KAJIbKYJIATOP.
OueHuBaTh KBaJpaTHbIE KOPHU LEIBIMU YHCIAMHU U
JNECATUYHBIMU TPOOSIMHU.

CpaBHUBATH M YIOPSA0YMBATH PALIMOHAIBHBIE U
UPPALMOHAIBHBIE YNCIIA, 3AIIHCAHHBIE C TOMOIIBIO
KBaJpaTHBIX KOPHEN.

HMccaenoBarsb ypaBHEHHUE X = @, HAXOAUTH TOYHBIE U
npubIuKEHHBIE KopHU Tipu a > 0.

HccaenoBath cBOMCTBA KBAAPAaTHBIX KOPHEW, POBOS
YU CJIOBBIE SIKCIIEPUMEHTHI C UCIOJIb30BAHUEM KAJIBKYJIATOPA
(koMIIbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAIPATHBIX
KOPHEH; IPUMEHSTh UX JUIsl IPeoOpa3oBaHus BEIPAKEHU.
BbInoJHATH Npeo0pa30BaHUsA BbIPAXKEHUI, COACPIKAIINX
KBaJIpaTHbIE KOPHU. BrIpaxkaTh epemMeHHbIE

U3 TEOMETPUIECKUX U (PU3UIECKUX (POPMYIL.

BbI4ucIsATh 3HAYEHMS BBIPAXKEHHM, COJICPKAIIUX
KBaJIpaTHbIE KOPHU, UCTIOJIB3YsI P HEOOXOTUMOCTH
KQJIbKYJISITOP.
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Hcnonb3oBaTh B X0/1€ peLLICHUs 3aa4d HJIEMEHTapHbIE
IPEICTABIICHUS, CBSI3aHHBIE C NPUOIMKEHHBIMH 3HAUCHHUSIMU
BEJIMYMH.

3HAKOMUTBHCS C HICTOPHEl Pa3BUTHA MATEMATHKHU

Yucia v BBIYHCIICHUS.
CrereHs ¢ LETBIM

CTereHsb C LETBIM
MOKAa3aTeJIEM.

DopMyJTHPOBATH ONpe/ieJIeHre CTEIICHHU C 1IEJIbIM
MIOKAa3aTeJIEM.

MoKa3aTeaeM CranpapTtHast 3anuch IIpeacTraBasiTh 3anKMCch OOJBIINUX U MAJIBIX YHCEIT
YHUCIIa. B CTaHAapTHOM BHjic. CPAaBHUBATH YHCJIA U BEJIMYUHBI,
Pa3mMepbr 00beKTOB 3anucaHHbIe ¢ UcToJib3oBaHueM cteneHu 10.
OKPYXKaroUIEro Mupa Hcnoab30BaTh 3alUCh YUCEI B CTAHAAPTHOM BUJIE
(OT DJIeMEHTapHBIX TSl BBIpQXKEHUSI pa3MEPOB OOBEKTOB, JJIUTEIIBHOCTH
YaCTHI] MPOLIECCOB B OKPYKAIOIIEM MUPE.
110 KOCMUYECKUX D®opMyJIUPOBATH, 32ANIMCHIBATHL B CHMBOJINYeCKOU opme
00BEKTOB), Y WIJIIOCTPUPOBATH NIPHUMEPAMU CBOMCTBA CTENICHU
JIJTATEIIBHOCTh C LEJIBIM I10KAa3aTeJIeM.
IIPOLIECCOB IIpuMeHSATH CBOMCTBA CTENICHU /I TPeoOpa30BaHUS
B OKPY’KarOIIEM MUPE. | BBIPAXKEHUM, COJIEPKAIINX CTEIIEHU C LETBIM TOKA3aTEEM.
CBolicTBa CTeNICHU BbInoJHATH JeMCTBHUSI C YHMCIaMHU, 3alIMCAaHHBIMU
C LIEJIBIM ITOKA3aTeJIEM | B CTAHAAPTHOM BHJIE€ (YMHOKEHUE, JIEJICHUE, BO3BE/ICHUE
B CTCIICHb)
AnreOpandeckue KBanparnsiii Pacno3HaBaTh KBaIpaTHBIN TPEXUJIEH, YCTAHABIMBATD
BbIpakeHusA. KBagpaTHbIi TPEXUIIEH. BO3MOYKHOCTbB €TI0 Pa3JI0KEHU HA MHOKUTEIIH.
TPEXUIICH Paznoxenne PackiaaapiBaTh HA MHOKUTEIM KBAJAPATHBIN TPEXWICH
KBaJIpaTHOIO C HEOTPHULIATEIbHBIM TUCKPUMHUHAHTOM
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TpEXUJICHA
HA MHO>XUTEIN

Anrebpanyeckue
BBIPKCHUS.
Anrebpandeckast 1po0b

15

Anrebpandeckas
npo0Osb. JJonycTumslie
3HAYCHHUSI
NIEpPEMEHHBIX,
BXO/IATIIX

B ajreOpanyeckue
BBIPKCHHSI.
OCHOBHOE CBOICTBO
anreOpanyeckoit
npobu. CokparlieHue
TpOOeii.

Crnoxenue,
BEIYMTAHUE,
YMHOKEHHUE U JCJICHNUE
anreOpandecKkux
TpOOei.
[IpeoOpazoBanue
BBIPAXEHUU,
coJiepKaImx
anreOpanyeckue
npodu

3anuceiBaTh anredpandeckue Beipaxkenus. Haxoaqurb
00J1aCTh ONpeIeNIEHUs PALIMOHATIBHOTO BBIPAKEHUSI.
BbINOJIHATH YKUCIIOBBIE MOJCTAHOBKU U BBIYHCJIATH
3HaYeHUE JPOOH, B TOM UHKCIIE C IIOMOIIBIO KaJbKYJIATOPA.
@®opMyJTHPOBATH OCHOBHOE CBOMCTBO aJIreOpanvecKoin
IpoOU U MPUMEHATH €ro AJi IpeoOpa3oBaHus ApoOei.
BoInoJHATH JeiicTBUSA C alre0panyecKuMu JpoOsiMu.
[TpumensaTs npeoOpazoBaHus BRIPAXKEHUHN JJI pPEIICHUS
3ana4y. Belpamxarb nepemMeHHble U3 GopMyI1 (PU3HUECKUX,
F€OMETPUYECKUX, OMKCHIBAIOIINX OBITOBBIE CUTYAIUH )
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YpaBHEHUS U HEPABEHCTBA.
KBagpaTtHbie ypaBHEHUS

15

KBanparnoe
ypaBHeHue. Henonnoe
KBaJI[paTHOE
ypaBHeHue. opmyna
KOpHEW KBaJIPaTHOIO
ypaBHeHus. Teopema
Buera.

Pemenne ypaBHeHuu,
CBOJISAILIUXCS

K KBaJIPATHBIM.
[Ipocreiimume gpoOHO-
paloOHAIIbHbBIE
ypaBHEHUS.

Pemenne TekcToBBIX
3a/1a4 C MOMOUIBIO

Pacno3HaBaTh KBaJpaTHbIE YpaBHEHUS.
3anuceiBaTh (OPMYJTy KOPHEN KBAJAPATHOIO YPABHEHUS;

pemIaTb KBA/IpaTHbIC YPABHECHHUS — IIOJIHBIC M HCTIOJIHBIC.

IIpoBoauTh MpocTeiiniue UCCaAeAOBAHUA KBAPATHBIX
YPaBHCHUU.

PemaTes ypaBHeHusl, CBOASIINECA K KBaAPATHBIM,

C IOMOIIIBIO TPE0OpPa30BAHUM U 3aMEHON TEPEMEHHOM.
Hao0JropaTh 1 aHATM3UPOBATH CBS3b MEKY KOPHIMU U
ko3 puIIIEeHTaM KBaIpaTHOTO YPABHEHHS.
®opmysmpoBath TeopeMy Buera, a Takxe oOpaTHylo -
TEOpEMY, IPUMEHSThH 3TH TEOPEMBI ISl PELICHUS

3azay.

PemiaTh TekcTOBBIE 3aJaUM AIT€OPAUIECKUM CIIOCOOOM:
NEPEXOAUTH OT CIIOBECHON (POPMYIMPOBKH YCIOBHS 3aa4H
K aJireOpandecKoi MOJIENIN MYTEM COCTaBJICHUS yPaBHEHUS;

KBaJPAaTHBIX pelaTh COCTaBICHHOE YPAaBHEHUE; NHTEPIIPETUPOBATH
ypaBHEHUN pe3yabTar.
3HAKOMHUTBCS C HCTOPHUE pa3BUTHUS AIreOpbl
YpaBHEHUS U HEPABEHCTBA. 13 JIuneliHOE ypaBHEHUE Pacnio3zHaBaTh TUHEHHBIEC YPABHEHHUS C IBYMS
Cucremsl ypaBHEHUI C AByMs IIEPEMEHHBIMH.

NIEPEMEHHBIMH, €TO
rpaduk, npuMepbl
pelIeHns YpaBHEHUN
B LIEJIBIX YUCTIAX.
Pewenue cucrem nByx
JIMHEVHBIX YPaBHEHUN

CrpouTtsb rpadvky TMHEHHBIX YPAaBHEHUI, B TOM YHCIIE
HCIO0JIb3YS HM(ppOBbIE pecypcChl.

Pasinyarh napajuiesabHbIE U IIEPECEKAIOIIMECS IPSIMBbIE
110 UX YPABHECHUSIM.

Pemiatb CUCTEMBI IBYX JINHENHBIX YPABHEHUH C IBYMsI
NIEPEMEHHBIMU MOJICTAHOBKOM U CJI0KECHUEM.

60




C IBYMsI
MIEPEMEHHBIMU.
[Tpumeps! pereHus
CHCTEM HEJITMHEHHBIX
YpaBHEHUM C ABYMSI
MIEpPEMEHHBIMU.
['padmueckas
WHTEpHIpETALINAS
YPaBHEHUS C ABYMS
IIEPEMEHHBIMU U
CHCTEM JIUHEHHBIX
YPaBHEHUI C IByMsI
IIEPEMEHHBIMU.
Pemenune TeKCTOBBIX
3aJa4 C IIOMOIILIO
CHCTEM ypaBHEHUU

Pemiatb mpocTenIme CUCTEMBI, B KOTOPBIX OJTHO

13 YPAaBHEHUU HE SIBISIETCS JIMHEWHBIM.

IIpuBoauTh rpapuyecKky0 HHTEPNPETALUIO PEIICHNS
YPAaBHEHHUS C IBYMs IEPEMEHHBIMU U CUCTEM YPaBHEHUH
C IBYMS IIEPEMEHHBIMHU.

Pemiath TeKCTOBBIE 321a4UH ANTeOPanIECKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
HepaBencta

12

Hucnosbie
HEPABEHCTBA U UX
CBOMCTBA.
HepaseHcTBO ¢ 01HOM
NIEPEMEHHOM.
JIunenHble
HEPABEHCTBA C OJTHOMN
IIEPEMEHHON U UX
peuienue. Cucremsl
JIMHEVHBIX HEPABEHCTB

@®opMyJIUPOBATH CBOMCTBA YKCJIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAUHATHOW MPSAMOM, J0KA3bIBATH
anreOpandecku.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a/1a4.
Pemiath nTuHENHBIE HEPABEHCTBA C OJHOM EPEMEHHOM,
M300pakaTh pEIICHHEe HEPABEHCTBA HA YHMCIIOBOM MPSMOM.
PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, U300paKaTh
pelIEeHNEe CUCTEMbI HEPABEHCTB Ha YUCIIOBOU IIPSAMOMU
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C OZTHOM EPEMEHHOMN
U UX pEIICHHE.
N3obOpaxenue
pEIIeHUs] IMHEHHOTO
HEPaBEHCTBA U UX
CHCTEM HA YHCJIOBOMN
PAMOU

OyHKIWH.
OCHOBHBIE TTIOHATHUSA

[lonsiTue pyHKUIMU.

OO6uacTh orpeiesieHus

1 MHOYKECTBO
3HaUYCHUN (PYHKIIUH.
Crioco0Obl 3ajaHus
(yHKUIUH.

I'padux byskImH.
CaoticTBa (pyHKIINH,
UX OTOOpakeHHE

Ha rpaduke

Hcnoan3oBarh QyHKIMOHATBHYIO TEPMUHOJIOTHIO U
CHUMBOJIUKY.

BoruucasaTs 3HaveHus QyHKIUH, 3aJaHHBIX POpPMYIIaMH
(mpu HEOOXOIMMOCTHU UCIIOJIB30BATh KAJIbKYJISTOP);
COCTABJISITH TA0JMIbI 3HAYEHNH QYHKIUU.

CTpouTh 1o TOYKaM rpadpuku GyHKIIHA.

OnuceiBaTh cBOMCTBA (DYHKIIMH Ha OCHOBE €€
rpau4ecKoro nmpeacTaBICHUs.

Hcnoan3oBarh GyHKIIMOHATHEHYIO TEPMUHOJIOTHIO U
CHUMBOJIUKY.

HccaenoBath npuMepsbl rpaKoB, OTPAKAIOIIUX PEaTbHbIS
porecchl U siBieHus. IIpuBoaAuTL NpUMeEpPBI ITPOLECCOB U
SIBICHUM C 3aIaHHBIMA CBOWCTBAMM.

Hcnoab30BaTh KOMINBIOTEPHbIE POIPAMMBI

JUTSI IOCTPOEHUS rpa@UKOB GYHKLIMIA U U3YYEHHS UX CBOMCTB

OyHKINH.
UrcnoBbie GyHKITUN

YreHue v mocTpoeHue

rpa@uKoB QyHKIMIMA.
[Tpumeps rpadrkoB

HaxoauTs ¢ nomoubio rpagpuka GyHKIIUA 3HAUCHUE OJTHOM
Y3 pACCMATPUBAEMBIX BEJIMYMH 10 3HAYCHUIO JPYTOM.
B HeC0XHBIX CllyyasxX BbIPaxkaTh (POPMYJI0H 3aBUCUMOCTD
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byHKIUH,

MCIKAY BCIIMUMHAMU.

OTPAKAOLIUX OnucpIBaTh XapakTep U3MEHEHUS OTHOW BEJINYNHBI
peanbHbIE ITPOLECCHI. B 3aBUCUMOCTH OT U3MEHEHHUSI APYTOM.
OyHKIUH, Pacno3naBath BubI n3ydaeMbix ¢yHkiui. [loka3siBaTh
ONMACBIBAIOIINAC CXeMATHYECKH MOJIOKEHUE HA KOOPAUHATHON MIIOCKOCTH
IPSIMYIO K 00paTHYIO rpadukoB QyHKImii Buga: y = X2,y =X,y =vVx,y = |x|.
IIPOIIOPINOHAIBHBIC HUcnonb3oBarh QyHKIUMOHAIBHO-TPapuUecKHue
3aBUCHUMOCTH, UX NpeACTABJICHUS Ul PELIEHUS U UCCIEA0BAaHNs YPABHEHUM U
rpauku. CUCTEM YPABHEHHH.
I'paduk GpyHKmn IIpumensaTs nudpoBbie pecypebl 11 HOCTPOCHUS
y =X rpagukoB QyHKIHMA
OyHKIIMU
y = X2, y = X3,
y=vx,y= |x];
rpadguueckoe peleHme
YPaBHEHUU U CUCTEM
YpPaBHEHUM

[ToBTOpEHUE M 00001LIEHNE IToBTOpEHHME Bpi0MpaTh, NPUMEHATH, OLICHUBATH CIIOCO0bI CPABHEHUS

OCHOBHBIX ITOHSTHUMN U
METOJIOB KypcoB 7 1 8
KJIaCCOB, 0000IIIEHNE
3HAHUM

YHCEeJl, BEIUUCICHUH, MPe0Opa30oBaHMi BeIpAKEHUH, PEIICHUS
YPaBHEHU.

OcyuecTBJIATh CAMOKOHTPOJIb BBIITOJIHSAEMBIX IEUCTBUN U
CaMOITPOBEPKY pe3yiIbTaTa BEIUMUCICHUM, MPeoOpa30BaHMUii,
MTOCTPOCHHUI.

PemiaTs 3a1a4uM U3 peajibHOM )KM3HHU, IPUMEHATH
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MaTeMaTU4YECKHUE 3HAHUS [Tl PEIICHUS 3a]1a4 U3 IPYTUX
pEeAMETOB.

Pemath TekcTOBBIE 321a4M, CPABHUBATH, BLIOMPATH
CIOCO0OBI PEIICHUS 3a/1a4U

OBUIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102

64




9 KJIACC

HanmenoBanue pazaena  |[KomuuecTBo OcHoBHOE OcCHOBHBIC BUJIBI JEATEIHHOCTH 00YYaAIOIUXCS
(Templ) Kypca 4acoB CoZIepKaHuE
Yucna v BEIYUCIICHHUS. 9 PauvonaneHble yncia, | Pa3BuBaTh mpeacTaBJieHHMs O YHCIIAX: OT MHOXKECTBA

JleCTBUTEIIBHBIC YHUCTIA

uppalmoHaibHbIC
YyHciia, KOHCUHBIC U
OCCKOHEYHEIC
JECATUYHBIE JPOOH.
MHOX€eCTBO
JICUCTBUTEIBHBIX
YHCelI,
JICUCTBUTEIILHBIC
YyHclIa KaK
OECKOHEUHBIC
JECATUYHBIC TPOOH.
BzanMHo 01HO3HAYHOE
COOTBETCTBHUE MEXKTY
MHOKECTBOM
JIEUCTBUTEIBHBIX
YHCeJI 1 MHOKECTBOM
TOYEK KOOPAMHATHOMN
IIPSMOM.

CpaBHeHue
JICUCTBUTCILHBIX YHCETI,
apupMETHIECKIE

HaTypaJbHBIX YUCEN JO MHOKECTBA IEUCTBUTEIIBHBIX YNCEIL.
O3HAKOMHUTBCS C BO3MOKHOCTBIO MPEICTABICHUS
JEHCTBUTEILHOTO YKCIIa KaK OECKOHEYHON JAECATUUHON
JpoOU, MPUMEHSATH JECATUYHbIC TPUOTMKEHUS
PaLMOHAIBHBIX U UPPALUOHAIBHBIX YUCE.

MN300paxkaTh 1€ICTBUTEIBHBIE YHCIIA TOYKAMH
KOOPJIUHATHOM MPAMOM.

3anuchIBaTh, CPABHUBATH U YIIOPSIA0YMBATH
JIEUCTBUTEIBbHBIC YHCIIA.

BbInoIHATH, COYeTas YCTHBIE U MIUCbMEHHBIE TPUEMBI,
apudmMeTuYecKHe JeHCTBUSA C PALMOHAIBHBIMU YK CIIaMU;
HAXOJAUThb 3HAUYCHUS CTEIICHEUN C LEIbIMU MOKA3aTEISIMU U
KOpPHEN; BBIYMCJIATH 3HAYCHUS YHUCIIOBBIX BBIPAKECHUM.
[HosyyuTs mpeacraBjaeHue O 3HAYMMOCTH
JIEVCTBUTEBHBIX YHUCEI B IIPAKTUUECKOM AEATEIIbHOCTU
YEJI0BEKA.

AHAJIU3MPOBATH M [1€J1aTh BBIBO/JbI O TOUHOCTH
MPUOIVKEHUS ICHCTBUTEIIBHOTO YUCTIA TPU PEIICHUN
3a1ad4.

OKpyrasTh JEHCTBUTEIIBHBIE YUCIIA, BHINIOJIHATH
NPUKUIKY PE3YJIbTaTa BBIYUCICHNUN, OLEHKY 3HAYCHUN
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NEeUCTBUSI

C JEUCTBUTEIbHBIMU
YU CIIaMH.
[Tpubmmxénnoe
3HAYEHHE BEJIMYUHBI,
TOYHOCTh
MPUOIVKEHUS.
OkpyrieHue yuces.
[Ipukuaka u oeHka

YK CIIOBBIX BBIPAXKCHUI.
3HAKOMUTBCS € MCTOPHEN Pa3BUTHA MAaTEMATUKHU

pEe3yIbTaToOB
BBIYHCIICHU
YpaBHEHUS U HEPABEHCTBA. 14 JInneninoe ypasuenue. | OcBamBaTh, 3alI0MMHATH M IPUMEHATH rpaguyecKue
YpaBHEHUS C OTHOU Pemenune ypaBHeHuUH, MeTO/AbI IIPU PELICHUH YPABHEHUI, HEPABEHCTB U UX
IIEPEMEHHOU CBOIALLUXCS CUCTEM.
K JINHEVHBIM. Pacno3naBats 1ienbie U JpOOHBIE YpABHEHUS.
KBangpaTHoe Pemiats JinHelHbIC U KBA/IPATHbIC YPABHEHM,
ypaBHeHHE. Pemenne YpaBHEHUS, CBOASIIMECS K HUM, IPOCTEHIINE TPpOOHO-
YPaBHEHMUH, paLMOHAJIbHBIC YPAaBHECHMUS.
CBOIALLUXCS IIpensnaraTs BO3MOXKHBIE CLIOCOOBI PEIIEHUS TEKCTOBBIX
K KBaJpPATHBIM. 3a/1a4, 00Cy:KIaTh UX M pelIaTh TEKCTOBBIE 3a/1a4n
bukBanpartHsie pa3HbIMU CIIOCOOAMH.
YPaBHEHMUS. 3HAKOMUTBCS € MCTOPHEN Pa3BUTHS MaTEMATHKU

ITpumepsl perenus
YPaBHEHUU TPEThEU
Y YETBEPTOU CTENECHEN
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pa3IoKEeHUEM
Ha MHOYKUTEIIH.
Pemienue qpoOHO-
parroHaIbHbBIX
YPaBHECHUM.

Pemenne TekcTOBBIX
3a]1a4 are0pandecKum
METOIOM

YpaBHEHUS U HEPABEHCTBA.
Cucremsl ypaBHEHUI

14

YpaBHEHHUE C ABYyMS
IIEPEMEHHBIMU U €0
rpaduxk.

Cucrema n1Byx
JIMHEWHBIX YPAaBHCHUIN
C AByMA
IIEPEMEHHBIMU U €€
peuienue. Pemenue
CUCTEM JIBYX
YPaBHEHHM, OJTHO

13 KOTOPBIX JINHEWHOE,
a Ipyroe — BTOpOu
CTEIICHU.
['padpuueckas
WHTEpIIpETaLNs
CUCTEMBI ypaBHEHUH

C ABYMsI [IEPEMEHHBIMH.
PernieHne TeKCTOBBIX

OcBauBaTh U NPUMEHATH PUEMBI PELICHUS] CUCTEMBI
JIBYX JIMHEWHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU U
CUCTEMBI IByX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE
ABJISIETCS JIMHEUHBIM.

Hcnonb3oBaTh PyHKIMOHAIBHO-TpapUUECKHUE
IIPEICTABIICHHUS JUISl PellIeHUsI U MCCJIeJ0BAHUSA YPABHECHUI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpandyeckuM CrocoOOM: NMepexoauTh OT CIIOBECHOU
(GhopMYJIMPOBKY YCIOBHS 3a7a4M K allreOpandecKoi MOIeNIH
IIyTEM COCTABJICHHS CUCTEMBI YPABHEHUN; peliaTh
COCTABJICHHYIO CHCTEMY YPAaBHEHUI; HHTEPNPETUPOBATH
pe3ynbTar.

3HAKOMUTBCS € MCTOPHEH PA3BUTHS MaTEMATUKU
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3aJ1a4 are0panvyecKum
cnocobom

YpaBHEHUS U HEPABEHCTBA. 16 Yucnosble Yurarth, 3alIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
Hepagencrtsa HEPaBEHCTBA U UX HEPABEHCTBA; UCITOJIb30BAaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOWCTBA. BoinosHaTh mpeoOpa3oBaHust HEPABEHCTB, HCIOJIb30BaTh
JIlunennble JIJ1s1 TpeoOpa3oBaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.
HEpPaBEHCTBA Pacno3HaBaTth JINHEHHBIC U KBAIPATHBIC HEPABEHCTBA.
C OTHOM IEPEMEHHOM Pemiate 1uHeliHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
Y UX PEUICHHUE. HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIINX
CucTeMbl JIMHEHHBIX KBAaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIATh
HEPABEHCTB C OJHOMU [IOJIy4YECHHBIE PELICHHUS.
IIEPEMEHHOU U UX HN300paxaTh pelicHue HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pEIICHUE. Ha YKCJIIOBOM IPSAMOM, 3alIUCHIBATH PELIEHUE C IOMOLIBIO
KBanpaTHseie CHUMBOJIOB.
HEPABEHCTBA U UX PemiaTh kBasipaTHBIE HEPABEHCTBA, UCTIOJIb3YS
pEIICHUE. rpaduyecKkue mpeacTaBICHUs.
['paduueckas OcBauBaTh 1 NPUMEHATH HEPABEHCTBA [IPU PEILICHUU
VHTEPIPETALNS Pa3IMYHBIX 33/1a4, B TOM YUCJIE TPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JIByMs
MIEPEMEHHBIMU
OyHKINHU 16 KBagpatnunas Pacno3naBaTh BUABI U3y4aeMbIX (QYHKIIHIA;

bynknus, e€ rpadux u
cBoiicTBa. [lapabona,
KOOPIMHATHI BEPIIIUHBI
napaboJibl, OCh

WJLTIOCTPHPOBATH CXeMATHYECKH, 00bACHATD
PacIoNokKeHNe Ha KOOPAMHATHON MIIOCKOCTH rpa(uKoB
dynkumit Buna: y = kx,y = kx+ b,y = ",y = X4,

X
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CUMMETpUH NapaloJIbl.

['paduku GpyHKIIMII:
y =Kkx,
y=kx + b,
K
y =_,
X
y= Xy
= X3’y_
Vxy =
| x|

y =%,y =,y =|x| B 3aBUCHMOCTH OT 3HAYCHMI

K03 UIIMEHTOB; OMUCHIBATh UX CBOICTBA.
Pacno3naBaTth KBaJpaTHuHy0 QyHKIHIO IO hopMyIe.
IIpuBoauTH NpUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 pealbHON KU3HU, PUBUKHU, TEOMETPUH.

BoisaBasaTh 1 0000111aTh 0COOEHHOCTH Tpaduka
KBaJpaTUIHON (PyHKIIMH Y = ax? + bx+ c.

CTpouthb 1 N300pakaTh cXeMaTHYeCKH TPAPUKU
KBaJIPaTUYHBIX (PYHKIIUH, 3aJaHHBIX (JOpMyTaMH BUIA
y=ax,y=ax’+qg,y=a(x+p),y=ax’+bx +c.
AHAJIM3UPOBATH U MPUMEHSATh CBOCTBA M3yUYEeHHBIX
(GYHKIUH 17151 UX TOCTPOEHUS, B TOM YHCJIIE C IOMOIIBIO

IU(POBBIX PECYPCOB

YucoBbIe
MOCJIEIOBATEIILHOCTH

15

ITonsaTue yuciaoBou
MOCJIEAOBATEIILHOCTH.
3amanue
MOCJIEAOBATEIIbHOCTH
PEKYPPEHTHOMN
dbopmyoii u

dbopMyIoi N-To uieHa.

Apudmernueckas u
reoMeTpudecKas
MPOTPECCHH.
@opmyJibl N-TO YIeHa
apuPpMETHIECKON U
F€OMETPUUECKOMN

OcBauBaTh U NPUMEHATH UHJEKCHbIE 0003HAYEHUS,
CTPOUTH peuyeBble BICKA3bIBAHUSI C MCTIOIB30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C TIOHATHEM
MOCIIEI0BATEIHLHOCTH.

AHanu3upoBaTh GopMyIry N-ro ujaeHa
MOCIIEI0BATEIHLHOCTH UJIH PEKYPPEHTHYIO POpMyITy

U BBIYUCJISATH WICHBI TTOCJIEI0BATEILHOCTEH, 3aIaHHBIX
3TUMU HOpMyTIamu.

YcTraHaBaMBaTh 3aKOHOMEPHOCTB B [TIOCTPOCHUU
MOCJIE0BATEIBHOCTH, €CJIU BHINKUCAHBI IEPBHIE HECKOJIBKO
€€ YICHOB.

Pacno3naBaTth apuMEeTHIECKYIO U TEOMETPHUUECKYIO
MIPOTPECCUU MPH PA3HBIX CIIOCO0aX 3aaHwsl.
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MPOTPECCUI, CYMMBI
MEPBBIX N YJICHOB.
N3o0paxeHue 4ieHOB
apuPpMETHIECKON U
r€OMETPUYECKOU
MPOTPECCUI TOUKAMU
Ha KOOPJAMHATHOU
TJTOCKOCTH.
JInHenHbIl U
AKCIIOHEHIIHAJILHBIN
pOCT.

CI10KHBIE POLIEHTHI

Pemarsb 3a7auu ¢ ucnoab30BaHUEM (OpPMYJ N-TO WieHa
apu(pMeTHYeCKO U TeOMETPUUECKON MMPOTPECCHIA, CYMMBI
IIEPBBIX N YJIEHOB.

M300paxaTh WieHbI IOCIEA0BATEILHOCTH TOUKAMU

Ha KOOPJAMHATHOM TIOCKOCTH.

PaccmarpuBath npuMepbl NPOLECCOB U SIBJICHUM

U3 pEAIBHOU JKU3HU, WIUTIOCTPUPYIOINE N3MEHEHUE

B apU(PMETUUECKON MPOTrPECCUU, B TEOMETPUUECKOMN
IPOrPeCcCuy; N300paxkaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecku.

PemaTe 3agaum, CB3aHHBIE C YHCIOBBIMU
ITOCJIEA0BATEIBHOCTSMH, B TOM YHCJIE 33741 U3 PEATBHON
’KM3HU C UCIIOJIb30BAHUEM LU(POBBIX TEXHOJIOT U
(37EeKTPOHHBIX Ta0IUL, rPaUIECKOr0 KaJbKyIsATOpa U T.11.).
Pemiarsb 3a1aun Ha CIIOKHBIE IPOLICHTHI, B TOM YHCIIE
3aJ]auM U3 peaslbHOM MPAKTUKH (C UCTIOIb30BAaHUEM
KAJIbKYJISITOPA).

3HAKOMUTHCS ¢ HCTOPUEH Pa3BUTUS MATEMATUKHU

[ToBTOpEeHME, 0000IICHHE,
CUCTEMATH3AIU 3HAHUN

18

Yucaau
BbIYMCJIEHHS (3aIKCh,
CpaBHEHHUE, IECUCTBUS
C JICUCTBUTEIILHBIMHU
YuCJIaMH, YUCIIOBas
npsiMasi; TPOLICHTHI,
OTHOIILICHHUS,
MPOTIOPLINH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJAMHOKECTBO,
orepaluy HajJ MHOKECTBAaMU; HCIOJIb30BaTh Ipaduyeckoe
IIPEICTABICHUE MHOXKECTB ISl ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELIEHUU 3a]1a4 U3 APYTHUX
y4eOHBIX MTPEAMETOB.

AKTYaJIM3HpPOBaTh TEPMUHOJIOTUIO 1 OCHOBHbIE
NeHCTBHSA, CBI3aHHBbIE C YMCJIAMU: HATYypajIbHOE YHUCIIO,
IIPOCTOE U COCTABHOE YUCJIA, JETUMOCTh HaTypaJIbHbIX
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OKpYTJICHHE,
pUOIMKCHUE,

OLICHKA; peIIeHHE
TEKCTOBBIX 3a7a4

YUCEJI, IPU3HAKH JEIUMOCTH, LIEJI0€ YNUCII0, MOIYJIb YUCIIa,
OOBIKHOBEHHAS U JeCSITUYHAs APOOU, CTAHJAPTHBIN BHU]
qrcina, apupMeTHIEeCKU KBaAPaTHBINA KOPEHb.
BbINOJIHATH AeCTBUS, CPABHUBATHL U YIIOPSAA0YHBATH

apuPpMETHIECKIM 4HCIIa, MPEACTABISThH YACa HA KOOPAUHATHOM MPSMOH,
crocoom) OKPYTJISITh YKCIIA; BHITOJHATH NPUKUAKY U OLEHKY
pe3ysbTaTa BHIYUCICHUH.
Pemath TekcTOBBIE 32/1a4M ApUPMETHUECKUM CIIOCOOOM.
PemaTh npakTuvyeckune 3a1a4m, COAEpKalIUe MPOIEHTHI,
JI0JIN, YaCTH, BBIPAXKAOIIUE 3aBUCUMOCTU: CKOPOCTh —
BpeMsI — PACCTOSIHUE, [IEHA — KOJIMYECTBO — CTOMMOCTb,
00BEM paboOThl — BpeMsl — IPOU3BOJUTEIBLHOCTH TPYAQ.
Pa30upaTh peanbHbIe KU3HEHHBIE CUTYAIUH,
(opmyIMpoBaTh UX Ha A3bIKE MATEMATUKH,
HAXOJUTH PEIlICHUE, TPUMEHSSI MAaTeMaTHUECKHUH arnmapar,
HHTEPNPEeTHPOBATH PE3YyJIbTAT
AsredOpanyeckue OnepupoBaTtb NOHATUAMM: CTETIEHD C LETBIM
BbIPAKEHUS nokasarelyieM, apu(pMeTHIecKuil KBapaTHbI KOPEHb,
(mpeoOpazoBaHue MHOTO4JIEH, ajaredbpanueckas 1poOb, TOKIECTBO.
anredpanveckux BbInoIHATH OCHOBHBIE [1€/iCTBUS: BBIIOIHATH PACUETHI
BBIPaKEHUH, o ¢opmyiiaMm, mpeoOpa3oBbIBaTh 1EJbIE, TPOOHO-
JOITyCTUMBIE paImoHaIbHBIE BEIPAYKEHUS U BHIPAXKCHUS C KOPHIMH,
3HAYEHMUS]) peann30BBIBaTh PA3JI0OKEHNE MHOTOYIEHA HA MHOKUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHUEM (OPMYIT pa3HOCTH
KBaJIpAaTOB M KBaJpaTa CyMMbI U Pa3HOCTH; HAXOIUTh
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JOIyCTUMBbIE 3HAYE€HUSI IEPEMEHHBIX JIJIs1 IPOOHO-
PAalMOHAIBHBIX BBIPAKEHHUM, KOPHEH.

MopaenupoBaTh ¢ IOMOIIBIO (POPMYIT peasIbHbIE TPOLIECCHI
Y SIBJICHUSA

DOyHKIUU
(moctpoeHnue,
CBOMCTBA U3y4YEHHBIX
yHKUMI;
rpaduueckoe pelieHme
YPaBHEHUM U UX
CUCTEM)

OnepupoBatb NOHATHAMM . QyHKIIUA, TpaduK GYyHKIUH,
HyJH (QyHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
IPOMEKYTKH BO3pacTaHusi, yObIBaHUs, HAMOOJIbIIEE U
HauMEHbIIee 3HaYeHUS! PYHKLUU.

AHAJIU3HPOBATH, CPABHUBATH, 00CYKIaTh CBOKCTBA
(YHKUUNA, CTPOUTH UX FPAPUKH.

OnepupoBaTh NOHATHUSIMU: TIPSIMAsi IPOMOPLIMOHATBHOCTD,
oOpaTHasi MPONOPIUOHATBHOCTD, JIMHEWHAS (DYHKIIHS,
KBaJipaTuyHasi QyHKIMs, mapadoiia, rumnepooa.
HUcnoab3oBaTth rpagMKu 111 ONPEACIICHNs CBOMCTB,
IPOLIECCOB M 3aBUCUMOCTEH, JIJIsl pEIICHUs 3a/1a4 U3 APYTHUX
y4eOHBIX TPEMETOB U pPEajbHOM KU3HU; MOAEIMPOBATH

C MOMOIIBIO Tpa(hMKOB peabHbIE MPOLIECCHI U SBJICHUS.
BoipaxkaTs popmysiaMu 3aBUCUMOCTH MEXKY BEIMUHMHAMUI

OBLIEE KOJIMHECTBO
YACOB I1IO ITPOI' PAMME

102
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Koau4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne /i HpOrpAMMES Beero KOﬁHTpOJILHLIe HpﬁaRanecKne 06pazoBaTebHbIE
padoThI padoThl pecypes
Uucna u BelunciaeHus. PannoHaibHbie bubnmoreka [JOK
! uncna 24 2 (1-BKP) https://m.edso0.ru/7f415b90
bubnuorexa [JOK
2 AnreOpanyecKre BIPaKCHHUS 27 2 (1-AKP) https://m.edso0.ru/7f415b90
bubmuorexa [JOK
3 VYpaBHEHUS 1 HEPABEHCTBA 20 2 (1 BITP) hitps://m.edso0.ru/7f415h90
bubnnorexa [JOK
4 Koopnusatet 1 rpaguit. yHKIAK 24 1 https://m.eds00.ru/7f415b90
bubnnorexa [JOK
5 [losTopenne u 0bodmenue ! 1 (1-11A) https://m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 8 0
ITPOI'PAMME
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8 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Ne i/m IpOrpaMMEI Beero KO6HTp0JILHLIe Hpgucnmecxne 06PA30BATETBLHBIE
padoThI padoThI pecypeb
1 Yucna u Beruncienus. Kpagparubsie KOpHU 15 1 (1 AKP) Egggﬁ;fé;%gg}? £417af8
5 Uucna u BeruucieHus. CTeneHsb C [eIbIM ; 1 bubnmoreka [JOK
IIOKa3aTesieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKe BEIpaKCHUS. 5 bubnuorexa LIOK
KBagpatHblii TpExuneH https://m.edsoo.ru/7f417af8
AnreOpanyecKkue BeIpaKCHUSI. bu6mmorexa [{OK
4 Anrebpanueckas 1poob 15 1 (AKP-1) https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHcTBa. KBajpaTtHbie 15 bubnuorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBAa. CUCTEMBI 13 1 bubnuorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
7 VYpaBHeHus 1 HepaBeHCTBAa. HepaBeHcTBa 12 1 Egg SF;I%T:(;;%EB/I% 117af8
bubnuoreka [IOK
8 DyHK1H. OCHOBHbIE NOHATHS 5 https://m.edsog ru/7f417af8
9 Oynkuyu. Yucnossle GyHKIUU 9 1(1-BITP) Egggﬁ%ﬁiﬁ)gﬁ%}c 417af8
bu6mmoteka [IOK
10 [ToBTOpeHUe U 06001IICHNE 6 1 (1-UKP) https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0
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9 KVIACC

KoumnuecTBo yacoB DJIEeKTPOHHbBIE
HanmeHnoBaHue pa3je/ioB U TeM (uu¢posBbie)
Ne m/m ——— Beero KOﬁHTpO.}IbeIe H[%aRanecmae 06pa3oBATENLHbIE
padoThbI padoTsI pecypel
1 Yucna v Beruncienus. JleicTBUTEIbHbBIC 9 bubmuorexa [JOK
yucia https://m.edso0.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 14 1 bu6nmmoreka [IOK
OJIHOW IIEPEMEHHOU https://m.edso00.ru/7f419d08
3 VpaBHeHus u HepaBeHCTBAa. CUCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHUI https://m.eds00.ru/7f419d08
bub6mnoreka [IOK
4 YpaBHeHus 1 HepaBeHCTBAa. HepaBeHcTBa 16 1 hitps://m.eds00.ru/7f419d08
bubmuoreka [JOK
5 DyHKIHAK 16 1 https://m.eds00.ru/7f419d08
6 YucnoBble OCIIEN0BATENBHOCTH 15 1 E&Ig ;IZII?]T: ;S%Erou}% 419408
7 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIUS 18 1 bu6mmoreka [JOK
3HAaHUU https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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PABOYASI IPOTPAMMA
(ID 504675)

yueOHoro kypca «I'eomeTpus»

TSt oO0ydaromuxcs 7-9 KiaccoB

PABOYASA TIPOI'PAMMA YYEBHOI'O KYPCA
«"EOMETPUS» B 7-9 KIIACCAX

INOACHUTEJIBHAA 3AIINCKA

['eoMeTpus Kak OMH M3 OCHOBHBIX PA3/IEJIOB IIKOJbHOW MaT€MaTHUKH, UMEIOIIUN
CBOEH 1IeNIbI0 00€CreunTh U3y4YeHHE CBOMCTB M pa3MepoB (PUIYp, UX OTHOILUEHUH H
B3aMMHOE pPACIIOJIOKEHUE, ONMPAECTCS Ha JIOTUYECKYI0, JIOKA3aTENbHYIO JIMHUIO.
[leHHOCTh W3y4YEHHMS TE€OMETPUHM Ha YPOBHE OCHOBHOrO 0O0mIero oOpa3oBaHUs
3aKJII0YaeTcss B TOM, YTO OOYYaIOMIMIICS Yy4YHUTCS NPOBOJUTH JOKAa3aTelIbHbIE
pacCyXIeHus, CTPOUTHh JIOTUYECKUE YMO3AKIIOYEHHs, JOKa3blBaTh HCTHUHHBIC
YTBEPKIAEHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKACHUS
«OT TPOTUBHOTO», OTJIMYaTh CBOICTBa OT MPHU3HAKOB, (POPMYIUPOBATH OOpaTHBIE
YTBEPKIACHUS.

BTOpoii LIEHHOCTBIO M3Yy4YEHHS TE€OMETPUHU SIBISETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA IIPU PELIICHWH KAaK MaTEMaTHYEeCKUMX, TaK W NPAKTHYECKUX 3ajady,
BCTpPEYAIOUIMXCS B peajbHOM XKHU3HU. OOydaronuiicss AOHKEH HAYYUThCS ONPEICIHUTh
T€OMETPUYECKYI0 (PUTYpY, OMHUCATh CIOBAMHU JAHHBIA YEPTEXK WM PHUCYHOK, HAWTH
IJIOLIAAbL 3€MENBHOTO0 YYacTKa, PacCUUTaThb HEOOXOAMMYIO JJIMHY ONTOBOJOKOHHOIO
kalbenst winM TpeOyemble pa3Mephl Tapaka IJisi aBTOMOOWJS. DTOMY COOTBETCTBYET
BTOpAasi, BBIYMCIMTEIbHAS JIMHUS B W3y4eHUM reomeTpud. llpm pemeHnn 3amay
IPAKTHUECKOr0 XapakTepa OO0y4aroUIMiicsi YUUTCS CTPOUTh MaTeMaTHUECKUE MOJENU
peanbHbIX )KM3HEHHBIX CUTYAallUil, IPOBOJUTH BBIYMCIICHHS M OLEHUBATH aJJ€KBATHOCTh
IIOJIyYEHHOI'O pe3yJIbTaTa.

KpaiiHe BaxXHO TOAYEPKUBATH CBSI3M TEOMETPUM C JPYTUMU y4E€OHBIMU
peIMeTaMi, MOTUBUPOBATH MCIOJb30BATH OINPEACIICHUS T€OMETPUYECKUX (GUryp U
NOHATUH, JTEMOHCTPUPOBATh MPUMEHEHHUE TOJYYCHHbIX YMEHUN B (PU3UKE U TEXHUKE.
Otu cBs3u HauOosiee SpKO BUAHBI B TeMax «Bektopw», «Tpuronomerpuueckue
cooTHoIIeHus», «Metoa koopauHa™» u « Teopema [Tudaropay.

VYuebnpii kypc «l'eomeTpus» BKIIOYAET CIEAYIONME OCHOBHBIE Ppa3Ieiibl
conepkanus: «I'eomerpuueckue pUrypsl 1 UX CBOMCTBa», «3MepeHne reomeTpuaecKkux
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BEJIMYUMH», «JIeKapTOBbI KOOpAWHATHI Ha ILIOCKOCTH», «BekTopbl», «JIBHXKCHHS
I0CKOCTHY, «[IpeoOpa3oBaHus OI00UMD.

OOmiee 4YMCIO YacoB, PEKOMEHIOBAHHBIX JUIS M3yYeHHs Y4eOHOro Kypca
«['eomerpusi», — 204 gaca: B 7 kiacce — 68 gacos (2 yaca B Hezenmo), B 8 kiacce — 68
yacoB (2 yaca B Hezeno), B 9 kitacce — 68 yacos (2 yaca B HEEIIO).

COJEPXAHUE OBYUYEHUA
7 KJIIACC

HavanbHble noHsTHA reoMeTpun. Touka, mpsiMasi, OTpe30K, Jdyd. Yroi. Buael yrios.
BeprukanbHble M CcMexHBbIE yriabl. buccekrpuca yria. JIomMaHas, MHOTOYTrOJbHUK.
[TapannenbHOCTh M NEPIEHAUKYIIAPHOCTD NPAMBIX.

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa OCeBOM cummeTpuu. lIpumepsr
CUMMETPHH B OKPYKAOIIEM MUPE.

OCHOBHBIE NTOCTPOEHUS ¢ TOMOIIBIO HUPKYJISA U JTUHEHKHU. TpeyronsHuK. BeicoTa,
MeanaHa, OMCCEKTpUCa, UX CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUI TpeyroiabHUKU. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa M MpHU3HAKW PaBHOOEIPEHHOTO TpeyroibHUKa. lIpu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBOMCTBA M MPU3HAKK NapAJUICIBHBIX NpsAMBIX. CymMMa YIJOB TPEYroOJIbHUKA.
Bremnue yriasl TpeyrojibHHKA.

[IpsamoyrosbHblii  TpeyroJbHUK.  CBOHMCTBO  MEAWAHbI  NPSIMOYTOJIBHOTO
TPEYroJbHUKA, MPOBEAEHHOM K TUNOTeHy3e. [Ipu3Haku paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJBHUKOB. [IpSMOYTONIBHBIN TPEYTOJIBHUK C YTIIOM B 30°.

HepaBencTBa B reomMeTpuu: HEPaBEHCTBO TPEYIOJBbHHMKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa 0 OoJIbIlIEM yTJie U O0bIlIel CTOPOHE TPeyrojabHuKa. [lepnenaukymsp
Y HAaKJIOHHasl.

I'eomeTpuueckoe mecto Touek. buccekrpuca yriia u CepeIMHHBIN MEPIICHINKYIISIP
K OTPE3Ky KaK FT€OMETPUYECKUE MECTA TOYEK.

OKpy»XHOCTb M KpYT, XOpJla U THAMETP, UX CBOWCTBA. B3auMHOE pacmnoioKeHue
OKpY>KHOCTH M TmpsMmou. KacarenbHas M cekymas K OKpPYKHOCTH. OKpyKHOCTb,
BIIMCaHHAasA B yroJl. BnucanHas U onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

YerpipéxyronpsHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA. HacTHbIe
Clly4au napajuiesorpaMMoB (IpSIMOYTOIBHUK, pOMO, KBaAparT), UX MPU3HAKU U CBOMCTBA.
Tpaneuusi, paBHOOOKas Tparnenus, e€ cBoicTBa U npusHaku. [IpsmoyroyibHas Tpanenusi.
Meron ynBoenus Mmeauansl. Llentpansuas cummerpus. Teopema Daneca u reopema
O IPOMOPLIMOHATIBHBIX OTPE3KaX.
Cpennue nuHuM TpeyrojbHUKa U Tpanenuu. LeHTp Macc TpeyroyibHUKa.
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[Tonobue TtpeyrosbHUKOB, Ko3pduumeHT mnomodus. I[lpuzHaku mog00Us
TPEYroJbHUKOB. [IprMeHeHne mooous mpy pelIeHn: MPaKTHYEeCKUX 3a/1a4.

CpoiicTBa Mmomane reoMerpuueckux Guryp. DopMynbl ISl TUIOMIAAA
TpPEeyrojbHHKa, MapaienorpaMma, pomda u Tpamneuuud. OTHOIIEHHE TUIoUaAeH
oA00HBIX GUTYP.

Breruncnenue 1uromaneid TPeyroJbHUKOB W MHOTOYTOJIEHUKOB Ha KJIETYATOU
oymare.

Teopema Iludaropa. Ilpumenenne Teopembl Iludaropa mpu pemreHun
MPAKTUYECKUX 33/1a4.

CuHYyC, KOCHHYC, TAHT'€HC OCTPOT'0 yTJla MPSIMOYTOJIbHOTO TPEeYyroJbHUKa. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. TpuroHomeTpudeckune GyHkmuu yriaoBB 30°, 45° u
60°.

BrniucanHble M LIEHTPAJIbHBIE YTJIbI, YTOJd MEXKAY KacaTeIbHOW U XOPAOW. YTIIbI
MEXIy XOpAaMu U CEKyIIUMU. BriricaHHbIEC 1 ONMCaHHBIE YETHIPEXYTOILHUKHU. B3anMHoe
pacrnoyiokeHue JByX okpyxkHoctei. Kacanuwe okpyxknocreit. OOiue KacaTelbHbIE K
JIBYM OKPYHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB ot 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO. POPMYIIbI MPUBEICHUS.

Pemenne tpeyronbHukoB. Teopema KOCHMHYCOB M Te€Opema CUHYCOB. PeuieHue
IIPAKTUYECKHUX 33/1a4 C UCTI0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeobpazoBanue nogodus. [logod61e COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 NMPOU3BENEHUU OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUHU OTPE3KOB
CEKYILIHUX, TeOpeMa O KBaJIpaTe KacaTeIbHOM.

Bekrop, nmuHa (MOyJib) BEKTOpa, COHAMPABICEHHBIE BEKTOPHI, MTPOTHUBOIIOIOKHO
HaMpaBJICHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpaIlUU
HaJ BeKkTopamu. Pa3noxkeHue BeKTOpa II0 JABYM HEKOJUIMHEAPHBIM BEKTOpPaM.
Koopaunatel BekTtopa. CkansipHO€ NPOU3BEICHHE BEKTOPOB, MPUMEHEHHE sl
HAXOXJCHUS JIJTMH U YTJIOB.

JlekapTOBBl KOOpJAHWHAThl HAa IUIOCKOCTH. YPABHEHUS MPSIMOM U OKPYKHOCTHUB
KOOpJIMHATAaX, IEPECEYECHUE OKPYKHOCTEH M MOpsMbIX. MeEToJ KOOpAWMHAT U €To
IIPUMEHECHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [{JTMHA OKPYKHOCTH. ['pamycHas 1 paguaHHas Mepa
yIJIa, BBIYMCIICHUE JUIMH AYT OKpyXHOCcTel. [Inomane kpyra, cekropa, CerMeHTa.

JIBMKEHUsT TUIOCKOCTM M BHYTPEHHUE CcUMMETpuH (uryp (3JIeMEeHTapHbIC
npenacrasienus). [lapannensubiil nepenoc. [loBopor.

®OPMbI PEAJINZALIUN BOCIIUTATEJIBHOI'O TIOTEHLUAJIA
[ToOyxnaenune oOydaromuxcst coOJI0JaTh Ha YpPOKE OOUICNPUHSTHIE HOPMBI

MOBEJEHUS, MpaBuiia OOUIEHUS CO CTapIMMU (MEeIaroruyecKuMu pabOTHUKaMU) U
CBEpCTHUKAMH (OOYYAIOIMIUMHUCS ), TTPUHITUTIBI YICOHOW TUCITUTUIMHBI U
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CaMOOpTaHU3aIUH;

BxitoueHne B ypoOK MIPOBBIX MPOLELYP, KOTOpPbIE IOMOTaroT MOAAEPXKATh
MOTHBAIIMIO OOYYalOIIMUXCS K TMIOJYYCHUIO 3HAHUW, HAJaKUBAHUIO MO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOILIEHHUH B KJacce, MOMOTal0T YCTaHOBJICHUIO JOOpOKeIaTeIbHON
aTMoc(epsl BO BpeMsl ypoka

[TpuBneueHre BHUMaHUS O0y4YarOIIUXCsl K LIEHHOCTHOMY aclEKTy M3y4aeMbIX Ha
ypOKax sIBJICHUM, HCIIOJIb30BAHUE BOCHHUTATEIbHBIX BO3MOXHOCTEH COJEpIKAHUS
y4eOHOro npeamera yepe3 MoJ00p COOTBETCTBYIOLIUX YIPaKHEHUH ,JEMOHCTPALUIO
oOy4aronMMcsi NPUMEPOB OTBETCTBEHHOT'O, TI'Pa)KIAHCKOIO MOBEACHHMS, MPOSIBICHUS
YeJIOBEKOIO0US U JOOPOCEPIEYHOCTH, Yepe3 MoJ00p COOTBETCTBYIOIIUX TEKCTOB JUIS
YTEHUS, 33724 JIJIs1 peLIeHuUs1, TPOOJIEMHBIX CUTYaLMH JIJ1s1 0OCYKJIE€HHS B KJlacce

[IpumeHeHne Ha ypOKax HWHTEPAKTUBHBIX (OpM pabOThl C OOYHAOIIMMUCH:
OUAAKTUYECKOTO TeaTpa, TJle TOJyYEHHbIE Ha YpOKE 3HaHUS OOBIIPBHIBAIOTCA B
TeaTpalbHBIX IMOCTAHOBKAX; AUCKYCCHH, KOTOPBIE JAIOT OOYYaIOMIMMCS BO3MOXKHOCTh
MPUOOPECTH OMBIT BEJIEHNUS KOHCTPYKTUBHOT'O IMAJIOTA; TPYIIIOBOM pabOThI Wi pabOThI
B Iapax, KOTOpbIE ydaT OOydYaroluMxcsi KOMaHAHOW paboTe M B3aUMOJACHCTBUIO C
OPYTUMU 00y4YarOIUMHUCS;

JlemoHCcTpanuio 0Oy4yaroluMCsi MPUMEPOB  OTBETCTBEHHOIO, IPa)KIAHCKOTO
MOBEJICHUS, TIPOSIBJICHUS YEJIOBEKOJIIOOMS W J0OpOCEepPACHYHOCTH, uepe3 Moadop
COOTBETCTBYIOIIUX TEKCTOB JJIsl YTEHUS, 3a/1ay JJIs peLIeHus, MPOOJEMHBIX CUTyalul
TUIs1 OOCYXKICHHUS B KJlacce;

NuunmmnpoBaHue U NOJACPKKY HUCCIEI0BATENLCKON IEATEIbHOCTH 00YyYaromInXCs
B paMKax peaju3alud HMH HHIUBUAYAJIbHBIX W TPYMIOBBIX HCCIEIOBATEIbCKUX
IPOEKTOB, YTO  JacT  OOy4YaloIIMMCA  BO3MOXKHOCTb  NIPUOOPECTH  HaBBIK
CaMOCTOSITEJIbHOTO PEILIEHUS] TEOPETHUYECKOM MpOoOJIeMbl, HaBbIK TE€HEPUPOBAHUSI U
odopmiieHHsT COOCTBEHHBIX MI€H, HABBIK YBAXXUTEIHHOTO OTHOIICHHS K Uy)KUM HICSIM,
0(OpMJIEHHBIM B pabOTax APYruX MCCIENOBATENEH, HABBIK MyOJUYHOTO BBICTYIUICHUS
nepeja ayAuToOpueH, apryMeHTUPOBAHUS U OTCTAaUBAHUS CBOEH TOUKH 3PEHMUS;

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pPE3yNbTaThl OCBOCHUS MPOTPaMMbl y4eOHOTO Kypca K KOHIY
0o0yueHust B / KJiacce:

Pacno3HaBaTh HM3yue€HHBIE T€OMETPUUECKHUE (PUTYPHI, OMPEACTATh WX B3aUMHOE
pacmoyioKeHHe, W300pakaTh TEOMETPUYECKHE (QUTYPHI, BBIMOJIHATH UYEPTEXKH IO
YCIIOBUIO 3a7auv. M3MepATh JMHEMHBIE W YIJIOBBIE BEJIMYMHBIL. Pemarhs 3amauu Ha
BBIYMCIICHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyI0 OLIEHKY JUHEWHBIX M YIJIOBBIX BEJIMYHMH MPEIMETOB B peaibHOMN
KU3HH, Pa3MEPOB MPUPOJHBIX 00BEKTOB. PaznuyaTts pazmepsl 3TUX OOBEKTOB
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110 NOPAAKY BCIININHBI.

CTpouThb 4epTEeXHU K TECOMETPUUECKUM 3a7a4am.

[Tonb30BaThCs MpU3HAKAMKU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh MIPU3HAKU U
CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUA 3aa4.

[IpoBOANTE JIOTMYECKUE PACCYXKAECHUA C HCIOJb30BAHUEM T'€OMETPUUECKHUX
TEOPEM.

[Tomp30oBaThCs  NpPU3HAKAMH  PABEHCTBA  NPSAMOYTOJBHBIX  TPEYrOJIbHUKOB,
CBOMCTBOM MEJMAHBI, MPOBEAEHHON K THUIIOTEHY3E€ NPAMOYTOJBHOIO TPEYrOJIbHHUKA,
B PEIICHUU F€OMETPUYECKUX 3a]1a4.

Onpenenarp NapayIeIbHOCTh TPSIMBIX C TIOMOIIBIO YTJIOB, KOTOpPBIE 00pasyer
¢ HUMM cekymas. Onpenensarh MapauieIbHOCTh MPAMBIX € IOMOIIBIO pPaBEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSIMOU IO TOYEK APYTOU MPSAMOHU.

Pemiats 3agaun Ha KieTyaton Oymare.

[IpoBOANTE BEIYUCIICHUS M HAXOJUTh YUCJIOBbIE M OYKBEHHBIC 3HAYCHHS YTJIOB

B FEOMETPUUYECKHUX 3a7]a4aX C UCMOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX TP IMEPECEUCHUM JIBYX
MAPAVICIIBHBIX NPSMBIX CEKYIIEH. PeaTh MpakTUYECKre 3aJ1a4i Ha HAXO0KICHUE YIJI0B.

Brnagete TmNOHSATHEM TEOMETPUYECKOTO MECTAa TOYEK. YMETh ONPEACHATH
OMCCEKTPHCY yTila U CEPEAMHHBIN MEPIESHIUKYJIISP K OTPE3KY KaK TeOMETPUUECKUE MECTa
TOYEK.

@opMynUpOBaTh ONPEACIECHUS OKPYKHOCTA W Kpyra, XOpAbl M JHAMETpa
OKPYXHOCTH, TOJb30BAaThCA MX CBOMCTBAMHU. YMETh NMPUMEHSTH 3TH CBOWCTBA TP
pelIeHUN 3a/1a4.

Brnanets noHsiTHEM ONMKMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HAXOJIUTh
e€¢ mentp. [lomp3oBaThes (akTamMu O TOM, YTO OHUCCEKTPHUCHI YIJIOB TPEYTrOJbHHKA
MIEPECEKAIOTCS B OJTHOM TOYKE, K O TOM, YTO CEPEAUHHBIC NEPIICHIUKYIISAPBI K CTOPOHAM
TPEYTroJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnamers mnoHATMEM KacaTeIbHOM K OKPYXHOCTH, IIOJb30BATHCS TEOPEMOMO
MEePIEHANKYJISIPHOCTH KacaTeIbHOM U paguyca, MPOBEAEHHOIO K TOUKE KaCaHUsl.

[Tonp30BaThCS MPOCTEUIIMMU T€OMETPUYECKUMH HEPABEHCTBAMM, MOHHUMATh HX
IIPAKTUYECKUU CMBICI.

[IpoBOANTE OCHOBHBIE TE€OMETPUUECKHE IOCTPOCHUSI C IOMOIIBIO IUPKYJS U
JTIAHEWKH.

[IpeameTHBIC pe3yabTaThl OCBOCHHUS MPOTPAMMBI Y4e€OHOTO Kypca K KOHILY
oOyuenus B 8 kjacce:

Pacnio3HaBaTh OCHOBHBIE BUbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, MIOJIb30BATHCS
MX CBOMCTBAMH IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOUYKU NIEPECEUECHHS] MEJIMAaH TPEYroJibHUKA (LIEHTpa Macc)
B PELIEHUU 3a/a4.

Brnaners noHsATHEM CpEeIHEN JUHUM TPEYTrOJbHHUKA W TPANELUH, NPUMEHATHh HUX
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CBOMCTBaA IIPpHU PpCIICHUHU I'COMECTPHUYCCKUX 3a7a4. ITonp3oBaTbCs TeopeMoﬁ ®daneca

U TEOpeMOil O MPOMOPIUOHANBHBIX OTpPE3KaxX, MPUMEHITh WX I pelIeHHs
NPaKTUYECKHX 3a/1a4.

[TpuMeHsTh NpU3HAKY 1101001 TPEYTOJIbHUKOB B PEIICHIH T€OMETPUYECKUX 3a/1a4.

[Tonp3oBatbes  Teopemoit Iludaropa Ui pemieHHs TEOMETPUUECKUX U
OpakTHUecKuX 3afad. CTpOUTh MAaTEMaTUYECKYI0 MOJENIb B IPAKTHUUYECKUX 3ajayax,
CaMOCTOSITENIbHO JIENaTh YepTEXK U HAXOAUTh COOTBETCTBYIOIINE JITTHHBI.

Brnagets moHATHSIME CHHYCa, KOCHHYCA U TAHT€HCA OCTPOTO yIJia MPsMOYTOJIBHOTO
TpeyrojbHuKa. [101630BaThCs STUMU MOHATUSMU TSl pEIICHUS TPAKTUUECKHX 3a7a4.

Bbruucnary  (pa3nuyHbBIME - CHOCOOAMM) IUIOHIA/lb TPEYTOJIbHUKA M TUIOLIAAN
MHOT'OYTOJIBHBIX (Uryp (MOJB3ysCh, TJe HEOOXOAUMO, KaNbKyIaTopoMm). [IpuMeHsaTsh
MOJy4YE€HHBIE YMEHUS B IPAKTUYECKUX 33auax.

Bnagerh NOHATUSAMU BIMCAHHOTO U LIEHTPAJIBHOTO yTIjla, UCHOJIb30BaTh TEOPEMBI
0 BIHMCAHHBIX yTiaX, yriax MexXAy XOopAaMH (CEKyIIMMH) U yTiIe MKy KacaTeIbHOU U
XOP10i1 IpU peLIeHUH FEOMETPUUECKHX 3aj1au.

Brnagerp mMOHATHEM OMNHCAHHOTO YETBHIPEXYTOJbHUKA, TPUMEHSATH CBOMCTBA
OTMHMCAHHOTO YETHIPEXYTONBHNUKA TIPU PEIICHUH 3a/1a4.

[IpuMeHsTh MOTy4YeHHbIE 3HAaHUS Ha IPAKTUKE — CTPOUTh MaTeMaTHUYECKHE MOJEIIU
JUIS 3aad  peaJbHOM JKU3HM ¢ TMPOBOJUTH COOTBETCTBYIOIIME BBIYHCIICHHUSIC
OPUMEHEHHEM IMoJ00Us U  TPUTOHOMETPUM  (MOJIB3YACh, I/I€  HEOOXOIUMO,
KAJIbKYJISITOPOM).

[IpeameTHBIC pPE3yNbTaTBl OCBOSHHS MPOTpPaMMbl y4eOHOTO Kypca K KOHITY
obyueHus B 9 KJacce:

3HaTh TPUTOHOMETPHUYCCKUE (PYHKIIUU OCTPBIX YIJIOB, HAXOJIUTh C UX TOMOIIBIO
pa3MYHBIE BJIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («PEHIeHUue MPIMOYTOIbHBIX
TPEYroJIbHUKOBY»). Haxomuth (C TOMOIIBIO KaJIbKyIATOpa) IJIMHBI WU YTIBL IS
HETAOJIMYHBIX 3HAUYCHUH.

[Tonb3oBaTbes (QopMylamMu TMPUBEACHHUS W OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKJIECTBOM  JIJI1  HAXOXICHUS COOTHOIICHHM MEXIy TPUTOHOMETPUYECKUMHU
BEITUYMHAMU.

Hcnonp30BaTh TEOpPEMBbI CHHYCOB W KOCHUHYCOB JUISI HAXOXKICHHS DPa3IMYHBIX
DJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTrOJIHbHUKOBY), MPUMEHSITh UX MPU PEUICHUU
T€OMETPUUYECKHX 3a]1a4.

Brnanets moHsTHSMH TpeoOpa3oBaHUS TOAOOMS, COOTBETCTBEHHBIX JJIEMEHTOB
nonoOHbIX Guryp. [lomb3oBaThCcsi cBOMCTBAMU MOAOOMS MPOU3BOJBHBIX (UTYP, YMETh
BBIYHCIISATH JUTMHBI 1 HAXOAUTH YTIIbI Y TOAOOHBIX GUryp. [IpuMeHsTh cBOHCTBA OI00MS
B MPAKTUYECKUX 3a/1a4aX. Y METh MPUBOIUTH IPUMEPHI TOTOOHBIX (DUTYPB OKPYIKAIOIIEM
MUpE.

[Tonp3oBaThCA TEOpEMaMH O TMPOU3BEACHUM OTPE3KOB XOPA, O MPOU3BEICHUU
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OTPE3KOB CCKYIIIUX, O KBaAPaTe KacaTeJIbHOM.

[Tonb30BaTbCsa BEKTOpaMH, MOHUMATh UX T€OMETPUUYECKUN U (U3NYECKUN CMBICT,
IPUMEHATH UX B PEIICHUH T€OMETPUUECKUX U (pU3nUecKuX 3a1a4. [ [puMeHsTh ckajiipHOe
IPOU3BEECHUE BEKTOPOB JIJIs1 HAXOXKIAEHUS JJIUH U YTJIOB.

[Tonb30BaThCd METOJIOM KOOPAMHAT HA IUIOCKOCTH, NIPUMEHSATh €r0 B PELICHUU
reOMETPUUYECKUX U MTPAKTUUECKUX 3a/au.

Bnagers NOHATUAMH IPAaBUIBHOTO MHOTOYI'OJIbHUKA, JIMHBI OKPYKHOCTH, JJIMHBI
YT OKPYKHOCTH U PaJUaHHOW MEphI yIJa, yMETh BBIYMCIATH IJIOLIAAb Kpyra U €ro
yacteil. [[puMeHsITh MOJyYeHHbIE YMEHUS B IPAKTUYECKUX 3a4a4ax.

HaxoauTs ocu (W11 IIEHTPBI) CAMMETPUU (PUTYP, TPUMEHSITH IBHXKEHUS TIIOCKOCTH
B IIPOCTEUIINX CIydasX.

[IpuMeHATh MOoTy4YeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTHh MaTEMaTHYECKUE MOJIETTN
JUISL 3a]ad  peajbHOM JKW3HM M IPOBOJHUTH COOTBETCTBYIOIIME BBIYHUCIICHUSC
IPUMEHEHUEM MMOJ00US U TPUTOHOMETPUUYECKHUX (PYHKIUH (ITONIB3YSICh, I'/1€ HEOOXO0IUMO,
KaJIbKYJATOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC

Hanmenosanue pasgena |KosmuecTBo OcHOBHOE OCHOBHBIE BUJIBI ACSITENTFHOCTA O0YUaIOIIUXCS

(TembI) Kypca 4acoB coJiepKaHue
[Ipocrenmme 14 [Ipocrenimue DopMyJTHPOBATH OCHOBHBIE ITOHATHS U ONIPEIEIICHHUS.
reoMeTpuuecKrue PUrypol u r€OMETPUYECKUE Pacno3HaBaTh M3y4eHHbIEC T€OMETPUUECKUE (PUTYPHI,
UX cBOMCTBaA. M3mepenue OOBEKTHI. OnpeaeJsATh UX B3aUMHOE PacCIlOIOKEHUE, BHINOJIHATH
r€OMETPUYECKHUX BEJIMYNH MHOTroyroybHUK, YepTEK MO YCIOBUIO 3a/1a4U.
JIOMaHas. IIpoBoauTh NpOCTEHIIKE TOCTPOEHUS C TOMOIBIO IUPKYJIS

CmexHble n
BEPTUKAIHHBIC YTIIHIL.
PaGota

C IPOCTEUITUMH
YepTEIKAMU.
N3mepenne nmHenHbIX
Y YTJIOBBIX BEJIMYHH,
BBIYHCIICHAE OTPE3KOB
U YTJIOB

Y JINHEUKU.

N3mepaTh TMHENWHBIE U YTIIOBBIE BETUYMHBI TEOMETPUUYECKUX
U TIPAKTUYECKUX OOBEKTOB.

Onpenensith «Ha I1a3» pa3Mepbl peaibHbIX 00BEKTOB,
NMPOBOAUTH IPyOYIO OLIEHKY UX pa3MepOB.

PemaTp 3a/1a4u Ha BBIYUCIICHHUE JIJIMH OTPE3KOB U BEJTUYHUH
yTJIOB.

Pemath 3a/1aun Ha B3aMMHOE PACIIOJI0KEHUE
T€OMETPUUYECKUX QUTyp.

IIpoBoaUTH KITACCH(PUKAIHNIO YTJIOB, BBIYHCISTD
JIMHENHBIC U YTIIOBBIC BEJIMYMHBI, IPOBOJAUTH
HE0OXOIMMBbIE T0Ka3aTeIbHBIE PACCYKICHUS.
3HAKOMUTBHCS C UCTOPHUEI Pa3BUTHUS TEOMETPUHU

TpeyronbHUKU

22

[TonsTHE O paBHBIX
TPEYroJIbHUKAX U

Pacno3HaBaTh Mapbl paBHbIX TPEYTOJILHUKOB Ha TOTOBBIX
yepTexkax (C ykazaHHeM IIPU3HAKOB).
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MePBUYHbBIC
MpeACTaBICHUS

0 paBHBIX (pUrypax.
Tpu npuszHaka
paBEHCTBA
TPEYTOJIBbHUKOB.
[Ipu3Haku paBeHCTBa
IPSMOYTOJIbHBIX
TPEYTOJIBLHUKOB.
CBOICTBO M€IMAHBI
MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
MIPOBEAEHHOM

K TUIIOTEHY3E.
PaBHOOEApEHHBIE U
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u cBOMCTBA
paBHOOEIPEHHOTO
TpPEYroJIbHUKA.
Hepasencrtsa

B T€OMETPHHU.
[IpssMOyTOJIBHBIM
TPEYTOJIBHUK C YTJIOM
B 30°

BbiBoauTh cieicTBUA (PaBEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbBHUKOB.
®opMyIHpOBaTH OIPENIEICHUSA: OCTPOYTOJIBHOTO,
TYIOYTOJIBHOTO, MIPSIMOYTOJILHOTO, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPUCHI, BBICOTHI,
MeIMaHbl TPEYroJbHHUKA; CEPeIMHHOTO ePIeHIUKYIpa
OTpe3Ka; MeprUMeTpa TPEYroJbHUKA.

®opMyJIMPOBATH CBOMCTBA M TPU3HAKN PABHOOEIPEHHOTO
TPEYroJIbHUKA.

CTpouth 4epTex, pemaTh 321241 C TTOMOIIBIO
HaXO0KJIEHUSI PaBHBIX TPEYTOJIHHUKOB.

IIpuMeHsSITH TPU3HAKN PABEHCTBA MPSIMOYTOIHHBIX
TPEYTrOJIbHUKOB B 3a/1ayax.

Hcnoab3oBath 1iupoBbIE pECYPCH 1S HCCIeT0BAHUS
CBOMCTB U3y4aeMbIX QUTyYp.

3HAKOMMTBCS C UCTOPHE pa3BUTHSI TECOMETPUU
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[TapannensHble NpsIMBIE,
CyMMa YIJIOB TPEYTOJIbHUKA

14

[TapannenbHbIe
psIMbIE, UX CBOKCTBA.
Hakpecrt nexammue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHUE YTJIbI,
00pa3oBaHHbIC

MIpU NIePECECUYCHUN
napajuielIbHbIX
IPSIMBIX CEKYIIEeH).
[Ipn3Hak
napauieIbHOCTH
MPSIMBIX Yepe3
PaBEHCTBO PACCTOSHUI
OT TOYEK OJHOU
MPSIMOU 10 BTOPOM
IIPSIMOM.

Cymma yrioB
TpPEYroJIbHUKA.
Buenrnue yriet
TPEYTrOJbHUKA

D®opMyIMPOBaTh NOHATHE NaPAJUICIIBHBIX ITPSAMBIX,
HAXOIUTH IPAKTUYECKHUE TPUMEPBI.

H3yuarts cBoiicTBa yrioB, 00pa30BaHHBIX MPHU MEPECCUCHUN
IapajuIeNIbHBIX IPSMBIX cekyiei. IIpoBoauts
A0KA3aTeJIbCTBA IAPAJUICIIBHOCTH IBYX IPSMBIX C IIOMOIIBIO
yIJI0B, 00pa30BaHHBIX MPHU NEPECEUCHUH STUX MPSIMBIX
TPETHEU IPSAMOM.

BpI4uCasiTh CyMMY yTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.

HaxoauTtsb uncioBbie 1 OyKBEHHbIC 3HAUCHUS YTJIOB

B F€OMETPUUECKHUX 3a/1a4aX C UCMOJIb30BAHUEM TEOPEM
0 CYMME€ YIJIOB TPE€YT'OJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHMTBHCS C MCTOPHUEI PAa3BUTHS T€OMETPUH

OKpyHOCTB U KPYT.
['eomerpuueckue
MTOCTPOCHUS

14

OKpy»XHOCTb, XOpJia U
JMaMETp UX CBOKCTBA.
KacarenpHas

K OKPY>KHOCTH.
OKpyXHOCTb,
BIIMCaHHAas B yToJl.

DopMyJTHPOBATH ONPEACJICHHI . OKPYKHOCTHU, XOPJIHI,
IMaMEeTpa U KacaTelIbHOM K OKpYyKHOCTH. U3y4aTh nx
CBOWCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
HccaenoBathb, B TOM 4KCIIE HCIOJIb3YS HU(PPOBbIE
pecypcehl: OKPY>KHOCTb, BIMCAHHYIO B YTOJI; LEHTP
OKPY>KHOCTH, BIUCAHHOM B YT'0JI; PABEHCTBO OTPE3KOB
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[Tonstue o I'MT,
MIPUMEHECHUE

B 3a/1a4aX.
buccekrpuca u
CEepEIMHHBIN
NEPHEHIUKYIISAP
KaK T€OMETPUYECKUE
MeCTa TOYEK.
OKpy»XHOCTB,
OIMCaHHas OKOJIO
TPEYrOJIbHUKA.
OKpyXHOCTB,
BIIMICAHHAs

B TPEYTOJIbHUK.
[Ipocreimue
3a1a4u

Ha IIOCTPOEHHUE

KacaTeJbHBIX.
HUcnoab3oBarb metoa ['MT na nokasarenbcTBa TeOpeM

0 TIEpeCeYCHUN OMCCEKTPHC YIJIOB TPEYroJIbHUKA U
CEpPEIMHHBIX MEPIICHAUKYJIAPOB K CTOPOHAM TPEYTOJIbHUKA
¢ rtomoIbso ' MT.

OBJageBaTh NOHATHSIMH BIINCAHHOU W OITMCAaHHOU
OKPYXHOCTEH TPEYTroJbHUKA, HAXOAUTH [IEHTPHI ATUX
OKPY>KHOCTEM.

Pemats OCHOBHBIC 32/1a4M HA OCTPOEHUE: yIJia, PABHOTO
JAHHOMY; CEPEIMHHOTO MEPIEHIUKYISPA JaHHOTO OTPE3KA;
MPSMOU, MPOXOAAIIECH YepPE3 JaHHYIO TOUKY U
NepHeHINKYIIPHON TaHHOM MPSAMOI; OMCCEKTPUCHI TAaHHOTO
yTJIa; TPEYTOJIbHUKOB

10 PA3JIMYHBIM 3JICMECHTaM.

3HAKOMMUTBHCS ¢ UCTOPHUEN Pa3BUTHUS TEOMETPUU

[ToBTOpeHUE, 0000IICHNE 4 [ToBTOpEHUE M PemaTth 3a1a4m Ha MOBTOPEHUE, WIITIOCTPUPYIOIIHUE CBSI3U
3HAHHUH 0000IIIeHNE OCHOBHBIX | MEXIY pa3MYHBIMM YacTAMHU Kypca
MMOHSATHUN U METOJIOB
Kypca / Kjacca
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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8 KJIACC

HaumenoBanue paznena | Koanugectso OcHOBHOE OCHOBHBIE BUJIBI ACSITENTEHOCTA O0YUaIOIIUXCS
(Temnl) Kypca 4acoB CoZIepKaHuE

YeThIpEXyTrOIbHUKN 12 [Tapamnenorpamm, ero | M300paxarTs M1 HAXOAUTH HA YEPTEKAX
MPU3HAKU U CBOMCTBA. | YETHIPEXYTOJBHUKN Pa3HBIX BUJIOB U UX 3JIEMEHTHI.
YacrtHsle cnyyan @®opMyIMPOBATh ONPeEAEeICHHUsI: TapaJlIeIorpaMma,
[1apajuIeIorpaMMOB NpsIMOYTOJIbHUKA, poMOa, KBaJipaTa, Tparneluu, paBHOOOKOH
(MpsAAMOYTOJIbHHUK, Tpaneuuu, NpsMOYTOJIbHOM TpaIleluu.
poMO, KBajpar), Ux JloKa3bIBATh M MCIIOJIL30BATh NIPH PeLlIEHUM 3a/1a4
IIPU3HAKYU U CBOWCTBA. | MPU3HAKU M CBOMCTBA: Mapajiejorpamma,
Tpanenws. NpsMOYTOJIbHHKA, poMOa, KBaJpaTa, Tparelunu, paBHOOOKON
PaBHOOOKas 1 Tpaneuuu, NpsMOYTOJIbHOUN TpaIleluu.
IPSIMOYTOJIbHAs IIpumMeHATH MeTO YBOEHUSI MEIMAaHbI TPEYTOJIbHUKA.
Tpaneuuu. Hcnonb3oBaTh 1U(PPOBBIE PECYPCHI JI UCCIETI0BAHUS
Meron yaBoeHus CBOMCTB U3y4aeMbIX (puryp.
MEUaHBI. 3HAKOMUTBCS C HCTOPHE pa3BUTUS TEOMETPUU
IenTpanbHas
CUMMETPUS

Teopema Paineca u TeopemMa 15 Teopema daneca n IIpoBoaAUTH MOCTPOEHUS C TIOMOIIBIO HUPKYJIS U JIMHEWKN

0 MPONOPLUUOHATBHBIX TeopeMa C UCIIOJIb30BaHUE TeopeMbl Dasieca U TEOPEMBI

OTpe3Kax, MoJ00HbIE O MPOIMOPIMOHAIBHBIX | O MPONOPLUUOHAIBHBIX OTPE3KAX, CTPOMTH YETBEPTHIi

TPEYTOJIbHUKU OTpe3Kax. MIPONIOPLIMOHAIIBHBIA OTPE3OK.
Cpennsist AMHUS IIpoBoaAMTH 10KA3aTEJIBCTBO TOTO, YTO MEIUAHBI
TPEYTOJIbHHUKA. TPEYroJIbHUKA MEPECEKAOTCS B OJJHON TOUKE, 1 HAXOAUTH
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Tpanenus, €€ cpeauss
JIUHUSL.
[IponopunoHanbHbIE
OTPE3KHU.

[enTp macc

B TPEYTOJIbHUKE.
[TonoGHBIC
TpEyroJbHUKU. Tpu
MpU3HaKa moo0us
TPEYTOJIbHUKOB.
IIpumenenue
nmoaoous

MIPU PEIICHUU
MPaKTUYECKUX 3a/1a4

CBS3b C LIECHTPOM MAaccC, HAXO0AMTh OTHOIIEHUE, B KOTOPOM
MEJIMAHbI JEIATCA TOUYKOU UX NEPECCUECHUS.

HaxoanTh 10100HBIE TPEYTOJBHUKHN HAa TOTOBBIX YEpTEKAX
C YKa3aHHUEM COOTBETCTBYIOIIMX MTPU3HAKOB MOJ00HUS.
Pemarsb 3aga4mn Ha 10100HBIE TPEYTOJBHUKHU C IIOMOIIBIO
CaMOCTOATEIIBHOTO IOCTPOEHUS YEPTEKEN U HAXOXKACHUS
M0/T0OHBIX TPEYTOJILHUKOB.

IIpoBoauTH 10KA3aTEJIbCTBA C HCIIOJIB30BAHUEM
MPU3HAKOB MOA00US.

Jloka3pIBaTh TPU IPU3HAKA 000U TPEYTOJIbHUKOB.
IIpMeHATH OTy4YEeHHBIE 3HAHUS IPH PEIICHUH
F€OMETPUYECKUX U IIPAKTUUECKUX 3a]1a4.

3HAKOMUTBHCS € HCTOPUEH Pa3BUTHS T€OMETPUH

ITnomans. Haxoxnenue
TUIOMIAIEN TPEYTOJIBHUKOB
¥ MHOTOYTOJIbHBIX (pUTYp.
[Tnomaau mogo0HBIX Uryp

14

CBoiicTBa momaaeu
F€OMETPUYECKUX
duryp.

DopMyJIbl

JUTS TUTOIIA N
TPEYTrOJIbHUKA,
napajsuiesorpaMmma,
Tpaneuuu.
Brrunucnenue
IUTOMIAJIEN CIIOKHBIX

dburyp.

OBaaneBaTh NEPBUYHBIMY NPEACTABJIECHUAMHM 00 001IeH
TEOpUH IUIOMAIU (MEpHI), (POPMYITUPOBATH CBOMCTBA
IJIOIIA/IA, BBISICHATD UX HAIJISIAHBIN CMBICII.

BeiBoauTh hopMyIibl IIIOLIAAM TapajlieorpaMMma,
TPEYroJIbHHUKA, TPANEeUUu U3 GOpMYJIbl TUIOLIAAH
MPSIMOYTOJIbHHKA (KBagpaTta).

BeiBoauTH (OpMYIIBI MIIOMIATN BBITYKIOTO
YETBIPEXYTOJIBHUKA YEPE3 AUATOHAIIA U YTOJI MEXIY HUMH.
HaxoauTs miomaau Guryp, n300pa’kEHHBIX Ha KJIETYATOM
OyMmare, HCNOJIb30BaTh pa30oneHue GUTYPHI HA YaCTH U
JIOCTPauBaHUE.
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[Tnomanu guryp

Ha KJIeT4aTou Oymare.
ITnomanu mogoOHBIX
duryp.

3agaun

C IPaKTHYECKUM
CoJIep)KaHHUEM.
Pemenne 3amau

C MOMOIIILIO0 METOAA
BCIIOMOTaTeJILHOM
IO N

Pa3ouparts npuMepbI UCITOIB30BAaHUS BCIIOMOTATSIIbHOM
TJIOMIAH JIJISL PEIICHUS TEOMETPHUCCKHX 3a/1a4.
HaxoauTtsb miomaay no1o0HbIX GUryp.

BbI1uncJasaTh MWI0IMa M pa3inuHbIX MHOTOYTOJIBHBIX (PUTYD.

Pemartn 3alavdd Ha 11omaJab € IIPaKTHYCCKUM
COACPKAHUCM

Teopema [Tudaropa u
HayaJia TPUTOHOMETPUHU

10

Teopema [Mudaropa, u

€€ IpUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(GyHKUIHNA OCTPOTo

yIJIa IPSAMOYTOJIBHOTO

TPEYTOJIbHHKA,
TPUTOHOMETPHUECKHE
COOTHOILIEHUS

B IIPSIMOYTOJILHOM
TPEYTOJbHUKE.
OcHoBHOE
TPUTOHOMETPHUUIECKOE
TOYKIECTBO

Joxka3piBaTh Teopemy [ludaropa, ncnoabzoBarhb eé

B IIPAKTUYECKUX BBIYHCIICHUSX.

P®opMyIHPOBATH ONPEIEICHUS TPUTOHOMETPUIECKUX
(GyHKUHIA OCTPOTO yria, MPOBEPATh UX KOPPEKTHOCT.
BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOILICHHS

B IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOIIEHUS MEKY CTOPOHAMH B
MPSIMOYTOJIBHBIX TPEYTOJIBHUKAX ¢ yritlamMu B 45° n 45°; 30°
u 60°.

Ucnoan3oBaTh GopMyIibl IPUBEACHUS 1 OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO ISl HAXOXKICHHUS
COOTHOIICHUN MEXy TPUTOHOMETPUUECKUMH (PYHKIIUSAMU
Pa3IUYHBIX OCTPBIX YTIIOB.

IIpuMeHsATH NOJIyYeHHbIE 3HaHUS U YMEHHS IIPU PELLICHUN
MPaKTUYECKUX 3a]1a4.

3HAKOMUTBCS C HCTOPHE pa3BUTUS TEOMETPUU
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VYTIIBl B OKPY’KHOCTH.
BrnucanHble 1 onucaHHbIe
YETHIPEXYTOJIbHUKHU.
KacarenpHbie

K OKpykHOCTH. Kacanue
OKPY>KHOCTEHN

13

Bnucannsie u
LEHTPAJIbHBIE YTJIbI,
YTOJI MEXKTY
KacaTeJabHON U
XOpAOM.

Yrael Mexay
XOpJlaMu U
CEKYIIIMMH.
Bnucannbie u
OIMMCaHHbBIC
YETBIPEXYTOJIbHUKH,
UX MPU3HAKU U
CBOMCTBA.
[Ipumenenune 3Tux
CBOMCTB

MIPYU PEICHUU
r€OMETPUYECKUX
3ajJa4.

Bzaumnuoe
PACTIOJIOKEHUE JIBYX
OKPY>KHOCTEH, o0111e
KacaTeabHbIC.
Kacanue
OKPYKHOCTEU

®opMyJIMPOBATH OCHOBHBIE OIIPE/IETICHUS, CBA3aHHbIE

C YIVIaMH B Kpyre (BOMCaHHBIN YIroJl, IEHTPAJIbHBIN YroJl).
HaxoauTh BMCaHHBIE YTJIbI, ONUPAOLIUECS HA OAHY IYTY,
BBIYHMCJATH YIJIbI C TOMOUIBIO TEOPEMBI O BIIMCAHHBIX
yIiax, TEOPEMBbI O BIIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccnenoBath, B TOM UUCIIE ¢ TOMOLIBIO IIU(PPOBBIX
pPECYpPCOB, BIMCAaHHBIE M ONIMCAHHBIE YETHIPEX YT OJIbHUKH,
BBIBOJMTH UX CBOKCTBA U MPU3HAKHU.

Hcnosb30BaTh 3TH CBOMCTBA U IIPU3HAKY [IPU PELLICHUN
3aj1a4
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[ToBTOpEHUE, 0000IEHNE

[ToBTOpEHUE
OCHOBHBIX IIOHATUI U

PemaTh 3a1a4u Ha MOBTOPEHUE, UJUTFOCTPUPYIOLIUE CBSA3U

3HAHUH MEXTy pa3IMYHBIMH YaCTSIMH Kypca
METOJOB KypCOB 7 U 8
KJIaCCOB, 0000IIeHHE
3HAHUU

OBILEE KOJIMYECTBO 68

YACOB I10 I[TPOTPAMME
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9 KJIACC

Metpuueckue
COOTHOILIEHUS
B OKPY’>KHOCTH

0 MpeoOpa3zoBaHUU
10JTO0HS.
COOTBETCTBECHHBIC
2JIEMEHTHI IT0JOOHBIX
duryp.

Teopema

0 TIPOM3BEICHUH
OTPE3KOB XOP,
TeopeMa

HanmenoBanue pazaena | KomuuectBo OcHoOBHOE OCHOBHBIE BU/IbI IESITEIHLHOCTH O0YyYaIOIIUXCS
(Temnl) Kypca 4acoB coepKaHue

Tpuronomerpusi. Teopemsl 16 Onpenenenue DopMyJIUPOBATH OIpeieTeHUs1 TPUTOHOMETPUUECKUX

KOCHHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMM TYNbIX U IPSIMBIX YTJIOB.

Pemienue TpeyroJbHUKOB ¢yukuuii yriaos ot 0° | BBIBOAUTBL TEOpEMY KOCUHYCOB H TEOPEMY CHHYCOB
1o 180°. ®opmyiibr (c paarycom OMHMCAaHHOW OKPY>KHOCTH).
[PUBEICHUS. BeiBoauTh opMyJIbI I BHIYUCICHHUS II0LIAEH
Teopema KOCHHYCOB, € HCNOJIb30BaHMEM TeopeM Tpuronomerpuu (popmyna
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJbHUKA YEPE3 ABE CTOPOHBI U YTOJI MEXKTY
Pemrenue HUMH, PopMyJia TIJIOMIAIN YETHIPEXYTOJIbHUKA Yepe3 ero
TPEyroJIbHUKOB. JMaroHa v U YroJl MKy HUMHU).
I[IpakTHuecKoe PemiaTh TpeyroiabHUKH.
IIPHMCHEHHE Pemath npakTuyeckue 3aa4u, CBOISIIIINECS
JI0Ka3aHHbIX TEOPEM K HaX0>KJI€HUIO Pa3JINYHbIX 3JIEMEHTOB TPEYTOJIbHUKA

[TpeoGpazoBanue noao0us. 10 [TonsiTne OcBauBaThb NOHSITHE ITPEOOPA3OBAHUS TTOJOOUS.

HccaenoBath OTHOILIEHHE JIMHEUHBIX 3JIEMEHTOB (PUTYp
pu Mpeodpa3oBaHUM MO00US.

HaxoanTs npuMepsl ogo0us B OKpYXKarolen
NENCTBUTEIBHOCTH.

BeIBOAUTH METPUUECKHE COOTHOIICHUS MEKLy OTPE3KaMHU
XOpJ, CEKYIHUX U KacaTeJIbHbIX C UCIOJIb30BAHUEM
BIIMCAHHBIX YIJIOB U MOAOOHBIX TPEYTOJIbHUKOB.

PemaTh reoMeTpruyeckue 3a/1auu v 33141 U3 peaibHON
YKU3HU C UCTIOJIb30BAaHUEM TIOJIOOHBIX TPEYTOJILHUKOB
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0 MPOU3BEICHUH
OTPE3KOB CEKYIHUX,
TEOpEMa O KBaJpaTe
KacaTeJIbHOM.
[Ipumenenue

B PEIICHUU
F€OMETPUYECKUX
3aaa4

Bekropsl

12

Onpenenenue
BEKTOPOB, CIIOKECHHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOPA
Ha YUCJIO.
dusnuecKkuii u
r€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue Bexkropa
1o IByM
HEKOJIJIMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CxansipHoe
IIPOU3BEICHUE
BEKTOPOB, €r0

Hcnoab30BaTh BEKTOPHI KaK HAIIPABJICHHbBIE OTPE3KH,
HCCJIe0BaTh T€OMETPUYECKU (TIepeMelIeHue) U
(¢u3nueckuil (Cuiia) CMbICIIBI BEKTOPOB.

3HaTh onpeiesieHUsi CyMMbI U Pa3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOPA HA YUCJIO, HCCJIe10BATh
reOMEeTPUUYECKUN U (PU3UUECKUN CMBICTIBI 3TUX OTIepaIuil.
PemaTh reomeTpuyeckue 3a4a4u ¢ UCIOJIb30BAaHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOP MO IBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh CKaIIpHOE MPOU3BEICHNE BEKTOPOB,
BBIBOJMTH €I0 OCHOBHBIE CBOWCTBA.

BeraucjasaTs CyMMy, pa3HOCTb U CKaJISIPHOE POU3BEACHUE
BEKTOPOB B KOOpJMHATAX.

IIpuMeHsATh CKAIIPHOE TPOU3BEAEHUE JIJISl HAXO0XKICHUS
JUIMH U YTJIOB
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IPUMEHEHUE
TUTSL HAXOXKIEHUS
JUIVH U YTJIOB.
Pemenue 3anay

C MIOMOILIBIO BEKTOPOB.
[IpumeHeHune BEKTOPOB
JUISL PELLICHUS 3a/1a4
busuku

JlekapTOBBI KOOPIMHATHI
Ha IUIOCKOCTH

JlekapTOBBI
KOOPJIMHATHI TOUEK
Ha IIOCKOCTH.
YpaBHEHUE IPAMON.
YpaBHeHHnE
OKPYXHOCTH.
Koopaunate! Touek
[IEPECEUCHHUSI
OKPYXXHOCTH U
IPSIMOM.

Meton koopauHaT
U peluIeHUn
r€OMETPUYECKHUX
3a/1a4, NPaKTHYECKUX
3a1a4y

OcBauBaTh NOHATHE [TPSIMOYTOJIBHONW CUCTEMBI
KOOPJIMHAT, I€KapTOBBIX KOOPAUHAT TOUKHU.

BbIBOAMTH ypaBHEHUE MPSAMOUN U OKPYKHOCTH. BbIgeasiTh
MOJIHBIN KBaJIpaT JJIs HAXOKJIEHUS LEHTpa U paguyca
OKPYKHOCTH 10 €€ ypaBHEHHUIO.

PemaTp 3a1aum Ha HAXOKJIEHUE TOUYEK NIEPECEUCHUS
IOPSIMBIX U OKPYXKHOCTEH C IOMOIIBIO METOAA KOOPANHAT.
Hcnoan3oBaTh CBOMCTBA YyrI0BOro KO PUITMEHTA MPSIMOI
P pEeUICHUU 3a]1a4, JIJIs1 OTPEJEIICHHS PaCIION0KEHUS
IIPSIMOM.

IIpuMeHATH KOOPAUHATHI ITPU PEIICHUN T€OMETPUUECKUX U
NPAKTUYECKUX 3a]1a4, JUIsl IOCTPOCHHS] MAaTEMaTUYECKUX
MOJIeJIel peasbHbIX 3a71au («METO KOOPIUHATY).
ITosb30BaThLCA [T TOCTPOEHUS U UCCIIEA0BAHUI
IU(POBBIMH PECYPCAMH.

3HAKOMHMTBHCS C UCTOPHUEI PAa3BUTHS TEOMETPUH
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[IpaBunbHBIE
MHOT'OYTOJIbHUKH.
JInmMHa OKpYKHOCTH U
IJIOIIA/Ib KpYTa.
Brrunciaenue momniaiei

[IpaBunbHBIE
MHOTOYTOJIbHUKH.
Yucmao n. Jlnuna
OKPYXHOCTH, TyTH
OKPYXHOCTH.
Pannannas mepa
yTIIa.

[Lnomans kpyra,
CEKTOpa, CETMEHTA

®opMyIMPOBATH OINPECICHUE MPABUIBLHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JIE€MEHTHI.

IToab30BaTHLCA NOHATHEM IJINHBI OKPYKHOCTH, BBCI[éHHBIM

C MIOMOIIIBIO NPAaBUIIbHBIX MHOTOYTOJIBHUKOB, ONPeAeIsTh
YHCIIO T, JJIMHY AYTH U paIdaHHYI0 MEpy yrIja.
IIpoBoanTh MEpexoa OT paJMaHHON MepHI yriia

K TPaayCHOM 1 Ha00O0pOT.

OnpeneasiTh 0L KpyTa.

BoiBoauTth ¢popMy.ibl (B rpagyCHON U paluaHHON MEpE)
JUI JUIAH YT, TUIoUIaield CEKTOPOB U CETMEHTOB.
BoruncasTs mwiomaan GUryp, BKIIOUAIOIIUX HIEMEHTHI
OKPYXKHOCTH (KpyTa).

Haxoauts momaay B 3aa4ax peajibHOM KU3HU

I[BI/I}KGHH}I IINTOCKOCTH

[TonsTHe 0 NBUKEHUU
IIJIOCKOCTH.
[TapamienbHbIi
IIEPEHOC, ITIOBOPOT
[Ipumenenue

IIPY PELICHUHU 3a]1a4

Pa30upaTs npuMepsbl, WIUTFOCTPUPYIOIIUE MOHITHUS
JBH>KCHUS.

DopMyJIHPOBATH ONPEAECIICHUS APAIIIEIBHOTO IIEPEHOCA,
II0BOPOTA U OCEBOM CUMMETpHUU. BBHIBOAUTH UX CBOMCTBA,
HAXOAMTh HEIOJABUKHBIEC TOUKH.

HaxoauTh 1eHTPHI M OCU CUMMETPHI MTPOCTEUIINX PUTYD.
IIpuMeHsTH apaiebHbI NEPEHOC U CHMMETPUIO MPH
pEIIeHNN TeOMETPUUECKHX 3a/1a4 (pa30upaTh MpUMEpHI).
Hcnonb30BaTh U1 TOCTPOCHUS M UCCIIETOBAHUI
1u(POBBIE PECypPChI

[ToBTOpEeHME, 0000IICHHE,
CUCTEMATH3alliA 3HAHUU

[ToBTOpEeHue
OCHOBHBIX ITOHATUU U

OnepupoBath NOHATUSIMU: QUTYDPA, TOUKA, [IPsMAas, YOI,
MHOTOYTOJIbHUK, PAaBHOOEIPEHHBIA U PABHOCTOPOHHUM
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METOJI0B KypcoB 7—9
KJIacCOB, 0000IIeHHE
Y CUCTEMATU3alUs
3HaHUM.
[Ipocrenmmue
F€OMETPUYECKUE
burypsl u ux
cBorcTBa. M3mepenne
FeOMETPUYECKUX
BEJIMYMH.
TpeyronbHuKH.
[TapamnensHbie 1
MEPIICHANKYIISIPHbBIC
psIMbIE.
OKpY»XHOCTB U KpYT.
I'eomeTpuueckue
MOCTPOECHUS. YTJIbI
B OKPY>KHOCTH.
Briucanusie u
OTMCAHHBIE
OKPYHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsimas u
OKPYXHOCTb.
YeThIpEXyTronbHUKH.
Brnincannelie

TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEIMAHA,
OMCCeKTpuca U BbICOTA TPEYTOJIbHUKA, TAPAIIIEIIOrpaMM,
pOMO, IPAMOYTOJIBHUK, KBaIpaT, TPalleUUs; OKPY>KHOCTb,
KacaTelbHasl; paBEHCTBO U 1oao0ue (uryp,
TPEYTOJIBHUKOB; MTAPAJUIEIIbHOCTD U NEPIEHAUKYJIISIPHOCTD
IPSMBIX, YTOJ MEXAY NPSIMBIMU, CHMMETPHSI OTHOCHTEJIBHO
TOYKH U NPAMOU; JUIMHA, PACCTOSIHUE, BEIMYHHA YTJIa,
IUIOIAb, IIEPUMETP.

Hcnoab3oBath (popMyJibl: IEpUMETpa U IIOLIAN
MHOI'OYTI'OJIbHUKOB, JUIMHBI OKPYKHOCTH U IUJIOLIAIN KpyTa,
00BEMa NMPSAMOYTOJIBHOTO MapalIeIeIUIeNa.
OnepupoBaTh NOHATHAMM: IPSIMOYTOJIbHAS CUCTEMA
KOOPAMHAT, BEKTOP; MCIOJb30BATh ITH NOHATHS JUIS
IIPEACTABICHUS TaHHBIX U PELICHU 3a1a4, B TOM YUCJIEe

U3 IpyTUX Y4eOHBIX IPEIMETOB.

Pemiath 3aga4M Ha MOBTOPEHNE OCHOBHBIX NTOHATHUH,
WJUTFOCTPALMIO CBS3€W MEXAY Pa3IMYHBIMU YaCTSIMU Kypca.
BeiOMpaTs MeTOx I pelIeHus 3a0a4u.

Pemathb 3a1a44 13 NOBCETHEBHOM KU3HU
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Y OTIMCaHHBIE
YETHIPEXYTOJLHUKHU.
Teopema [Tudaropa
Hayaja
TPUTOHOMETPHH.
Pentenne oOmmx
TPEYTOJILHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHHUKH.
[IpeobpazoBanms
MIJIOCKOCTH.
JBmwxenus. [Togobue.
Cummerpusi.
[Lnomane.
Brruucnenue
romanei. I nomanu
no00HBIX QUryp.
JlexkapToBbl
KOOPJAMHATHI Ha
TJIOCKOCTH.

Bekrtopsr

HAa IJTIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
No KoanuecTBo 4acoB DJIeKTPOHHbIE
11/- HaunmeHoBaHMe pa3je/ioB U TeM K I (uudpossbie)
I NPOrpaMmblI Bcero OH;pO‘m’HH pang'leclm o0pa3oBaTe/bHbIE
e padoThbl e padoThlI pecypebi
[Ipocreiiine reoMeTpuyeCcKue
1 (bErypm U UX CBOfICT]IS)a. N3mepenue 14 1 Egggﬁﬁ::;;gg}?f 115606
rE€OMETPHUYECKUX BETHUNH T '
i bub6mnoreka [IOK
2 Tpeyronbruk 22 2 (1-AKP) ! https://m.edsoo.ru/7f415e2e
3 [TapannensHble TpsAIMBIE, CYMMa YIJIOB 14 1 1 bu6mmoreka [HOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
OKpyXHOCTb U KPYT. bubnunoreka [JOK
4 ['eomeTpuyeckue nocTpoeHust 14 1(1-1A) https://m.edsoo.ru/7f415e2e
5 IToBTOpEHME, 0000IICHUE 3HAHUM 4 Egg gﬁﬁfg&%grou}% 115626
OBUIEE KOJIMYECTBO YACOB I10O 68 4 9

[TPO'PAMME
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8 KVIACC

Ne KounuectBo yacos DJIEeKTPOHHbBIE
B HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
n/ KoHTpoJbHBI IIpakTHYecku
I NMPOrpamMMbl Bcero p p o0pa3oBaTe/ibHbIE
e padoThI e padoThI pecypeb
N bubmuorexa [JOK
. HeThIpEXyronbHUKH 12 1 https://m.edsoo.ru/7f417e18
Teopema ®aneca u Teopema o Bu6 10K
noinoTexa
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbIE 15 1(1_AKP) https://m.edsoo.ru/7f417¢18
TPEYrOJIbHUKHU
IImomrans. Haxoxaenue mwiomanei B 110K
nonoTeKa
3 TPEYroJbHUKOB U MHOTOYTOJIGHBIX (PUTYD. 14 1 https://m.edsoo.ru/7f417e18
[Tnomanu nonoOHbIX huryp
4 Teopema [Tudaropa n Hauana 10 1 bubnmoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYrisl B OKpYKHOCTH. BriicanHble 1
5 ONMCAHHBIE YETBIPEX YT OJIbHUKH. 13 1(TTA) 1 bubmmnoreka [JOK
KacarenbHble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. bu6nuorexa [IOK
6 [osropenme, 0bodmenue snannuii 4 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 5 1

[TPO'PAMME
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9 KVIACC

Ne KounuectBo yacos DJIEeKTPOHHbIE
B HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
n/ KoHTpoJibHBI IIpakTHYecku
I NMPOrpaMmblI Bcero e DAGOTLI e DAGOTEL o0pa3oBaTe/bHbIE
p p pecypcsbl
1 Tpuronomerpusi. TeopeMbl KOCHHYCOB U 16 1 bubnuoreka [IOK
CHHYCOB. PenieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue nogobus. Merpuueckue 10 1(1_AKP) bubnnorexa HOK
COOTHOUICHUS B OKPY>KHOCTHU - https://m.edsoo.ru/7f41al2c
bubmnoreka [IOK
3 BexToper 12 https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPAMHATHI HA TJIOCKOCTH 9 1 Egggﬁﬁf;@)gﬁ% f41a12¢
[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [[nrHa Bubnuotexa LIOK
5 OKPYJKHOCTH H ILTOLIAML KPyTa. 8 1 https://m.edsoo.ru/7f41al2c
Boruncnenue miomazaei T '
bu6nmoreka [JOK
6 JABIOKCHWS MIOCKOCTH 6 L https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 060061ICHNE, 7 1(1-TIA) bubmuorexa [JOK
crUCTeMaTU3alKsl 3HAHUN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 5 1

I[TPOTPAMME
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PABOYASI IPOTPAMMA
(ID 316894)

yueOHOro Kypca «BeposiTHOCTb M CTATHCTHKA)

115t oOyyvaromuxcst 7-9 KiaaccoB

PABOYASA TIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDb U CTATUCTUKA» B /-9 KITACCAX

HOACHUTEJIBHAA 3AIIMCKA

B coBpeMeHHOM 1U(POBOM MHpPE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT BCE
OOJBITYI0 3HAYUMOCTbD, KaK ¢ TOYKHU 3PEHUS MPAKTUUECKUX MPIIIOKEHUHN, TaK U UX POJIH
B 00pa3oBaHUU, HEOOXOIMMOM KaXKJIOMY uesioBeKy. Bo3pacraer uucio npodeccuit, npu
OBJIQJICHUU KOTOPBIMU TpeOyeTcst XopoIas 6a30Bas MOATOTOBKA B 00JIaCTH BEPOSITHOCTH
Y CTATUCTHKH, TaKas MOATrOTOBKA BayKHA JIJIs TPOIOJKEHUSI 00pa30BaHuUsI UJIJISl YCIICUTHOM
npoecCHOHaNbHON Kapbephl.

Kasx1ip1it 4enoBek MOCTOSSHHO MPUHUMAET PEIICHHUS Ha OCHOBE UMEIOIIUXCS Y HErO
JTaHHBIX. A U1 000CHOBAHHOTO TIPUHSTHS PEIICHHWS B YCIOBHSIX HEIOCTATKA WIIH
n30bITKa WHGOPMAIIMM HEOOXOJMMO B TOM YHCJIE XOpOmo CcHOPMUPOBAHHOE
BEPOSITHOCTHOE M CTATHCTHYECKOE MBITIICHHUE.

NMeHHO 1TO3TOMY OCTpPO BCTaia HEOOXOIUMOCTh C(HOPMHUPOBATH Y OOYHAIOIINXCS
(YyHKUHMOHATIBHYIO TPaMOTHOCTb, BKJIIOYAIONIYI0 B ce0s B KayeCTBE HEOTHEMIIEMOM
COCTABJISIIONIEH yMEHHE BOCIPHUHHMATh U KPUTHYECKH aHAIU3UPOBATH HMH(OpMAIHIO,
MIPE/ICTABIICHHYIO B Pa3IMYHBIX (popMax, TOHMMATh BEPOSTHOCTHBINA XapaKTep MHOTHX
peaybHBIX TPOIECCOB W 3aBUCHUMOCTEH, MPOU3BOJAUTH IMPOCTEHINE BEPOSTHOCTHBIC
PacyYETHL.

3HAKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMH IpHHIMIIAMH cOopa, aHanmwW3a W
MPEACTABIICHUS] JIaHHBIX W3 pa3UYHBIX cdep >Xu3HU OOIIecTBa W TOCYAapCTBa
npuodimaer oOydarommxcss K  OOIIECTBEHHBIM HHTepecaMm. l3ydeHue OCHOB
KOMOWMHATOPUKH pPa3BUBACT HABBIKA OpraHM3aluu Imepebopa W mojacuéra dYucia
BapUAHTOB, B TOM YHWCJIE B MPUKIAIHBIX 3a7adax. 3HAKOMCTBO C OCHOBAaMHU TEOPUU
rpadoB co3maéT MareMaTtwueckwii (QyHmaMeHT I (OPMHUPOBAHUS KOMIICTCHITUIB
obrmactu wHPOPMATUKU U TUOPOBBIX TexHOJOTUH. [IpW M3y4eHWM CTATUCTUKU U
BEPOSATHOCTH OOOTAIIAOTCS TPECTaBICHUS OOYJaroNUuXcsl O COBPEMCHHOW KapTHHE
MHpa U METOJIaX ero MCCIeN0BaHMs, (POPMHUPYETCS MMOHUMAHHUE POJU CTAaTHCTUKH Kak
WCTOYHHUKA COIMAIBHO 3HAYUMOW WH(OpMAIMM ©  3aKJIAJBIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIILJICHUS.
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B cooTBeTcTBUU C AaHHBIMH LIETSIMH B CTPYKType MpOrpamMmbl Yy4eOHOTO Kypca
«BeposTHOCT U CTAaTHUCTHKA» OCHOBHOTO 00IIIET0 00pa30BaHUs BBIICICHBI CIETYIOIINE
coJepxareabHO-MeToandeckue JuHuU: «lIpencTaBneHne MaHHBIX M OMMCATENbHAS
CTaTUCTUKa», «BeposTHOCTBY, «DJIeMEHThl KOMOMHATOpPUKW», «BBeieHue B TEOpHUIO
rpadoBy.

Conepxxanne nunum «lIpencraBieHue TaHHBIX M ONUCATEIbHAS CTATUCTHKA
CIIY>KHT OCHOBOH Ui (POPMHUPOBAHUSI HABBIKOB pabOTHI ¢ MHGOpPMALIMEH: OT YTCHUS U
UHTEpHpeTanud HH(pOpMaluM, NpeJCTaBICHHON B Tal0nuuax, Ha JuarpamMmax M
rpagukax, 10 cOopa, MpeACTaBICHUS U aHaJIM3a JAaHHBIX C MCIIOJIb30BaHUEM

CTATUCTUYECKUX XapaKTEPUCTUK CPEIHUX U paccenBaHus. Paboras ¢ JaHHBIMH,
oOydaromuecss ydarcs CUMTBIBaTh W HMHTEPIPETUPOBATH JIaHHbBIC, BBIJIBHUraTh,
apryMEHTHPOBATh U KPUTUKOBATH MMPOCTEUIIINE TUIIOTE3bI, PA3MBIIIUISThH HaJl (PaKTOpamH,
BBI3bIBAIOIIMMHM HM3MEHYMBOCTh, W OLICHMBAThb HX BIMSHHE Ha paccMaTpUBaEMbIe
BEJIMYMHBI U TIPOIIECCHI.

WHTyuTHBHOE TPEJICTaBICHUE O CIy4ailHOM W3MEHUMBOCTH, HCCIIEI0BaHUE
3aKOHOMEPHOCTEN M TEHJACHUHUW CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOW IS M3y4YCHHS
TEOpPUU BEpOATHOCTEN. boubioe 3HaUeHNnEe UMEIOT MPAKTHYECKUE 3a/IaHusl, B YaCTHOCTU
OTIBITHI C KITACCUYECKUMU BEPOSATHOCTHBIMHU MOJIEIISIMH.

[ToHsiTHE BEPOATHOCTH BBOJAUTCS KaK Mepa MPaBIONOA00HS CIyJailHOTO COOBITHSI.
[Tpu n3yueHun yueOHOro Kypca o0y4aronifecsi 3HaKOMATCS ¢ MPOCTEUITUMHU METOJIaMU
BBIUMCJICHUSI BEPOSTHOCTEH B CIIy9allHBIX OKCIIEPUMEHTAaX C PaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU MCXOJAMH, BEPOSTHOCTHBIMU 3aKOHAMH, MO3BOJISIIOINIMMH CTaBUTh U
pemats 6oJiee ClIOXHbIE 3a7aun. B y4eOHbI Kypc BXOJAT HadyajbHbIE MPEACTABICHUS
0 CIIyYaiHBIX BETUYMHAX U WX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamkax ydyeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaroIIMXCSC
MHOKECTBAaMU W OCHOBHBIMHM OIEpalisiMM HaJ MHOXXECTBAMM, paccMaTpUBaIOTCA
OpUMepsl TPUMEHEHWs A pEUICHUS 3aJad, a TaKKe HCIOJb30BaHUSA B JPYTUX
MaTeMaTHYECKUX KypcaxX U yuyeOHbIX MpeIMeTax.

B 7-9 knaccax nzyqaercs yaeOHBIN Kypc «BeposTHOCTb M CTaTUCTHKA», B KOTOPBIH
BXOJAT paznensl: «lIpeacraBieHne NaHHBIX U ONUCATENbHAS CTAaTHUCTUKAY,
«BeposTHOCTEY, «DeMEeHTh KOMOMHATOPUKNY, «BBeeHNEe B TeopHto TpadoBy.

OO0miee 4MCIO YacoB, PEKOMEHIOBAHHBIX JUISI M3y4YeHHUs Y4eOHOro Kypca
«BepositHOCTh M cTaTrcTHKay, — 102 waca: B 7 kiacce — 34 gaca (1 wac B HeEmi0),
B 8 kiacce — 34 vaca (1 gac B Hezenio), B 9 kiacce — 34 vaca (1 yac B Heaelno).

COJEPXXAHUME OBYUYEHUA
7 KIIACC

[IpencraBieHue AaHHBIX B BHUAE TaOIul, auarpaMM, TpadukoB. 3amnojIHEHHE
Ta0JIMI], YTEHHE U MOCTPOCHHUE AUArpaMM (CTOJIOMKOBBIX (CTONOYATHIX) U KPYTOBBIX).
UreHne rpadukoB peanpHBIX IpoleccoB. M3pneueHne MHPOpMaMU U3 IuarpamMm U

Ta6JII/IH, HCIIOJB30BAHUC U UHTCPIPCTALUA JaHHBIX.
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OnucarenpHasi CTaTUCTHKA: cpeaHee apudmeThueckoe, MeAuaHa, pa3Mmax,
HauOOoJbIIIee U HAMMEHBIIIEE 3HaUE€HUsI Habopa YUCIOBBIX TaHHBIX. [Iprumepsbl ciydaitHoU
U3MEHUYHUBOCTH.

Crny4daliHbIN SKCTIEpUMEHT (OTBIT) U ciydaiiHoe coObITHE. BeposiTHOCTH U yacToTa.
Ponb ManioBepoOSATHBIX ¥ IPAKTUUECKU JOCTOBEPHBIX COOBITHI B IPUPOJIC U B OOIIIECTRE.
MoHeTa u urpajibHast KOCTb B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Ctenens BepmuHbl. Yncio pédbep n cymmapHasi CTEreHb
BepinH. [Ipeacrasienue o cBsizHoctu rpada. [enu u uukiel. [lytu B rpadax. O6xon

rpada (dimepoB nyth). [IpencraBnenue 06 opueHTUpOoBaHHOM Tpade. Pemenme 3amau
C IOMOIIIBIO TpadoB.

8 KJIACC

[IpencraBneHue JaHHBIX B BUAE TaOIHII, AUAarpamMmm, rpauKoB.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOXKECTBO. Ornepanuu HaJl MHOKECTBAMM:
o0bequHEHue, InepeceyeHue, aonojgHeHue. CBOMCTBa orepauuil HaJl MHOKECTBaMMU:
IIEPEMECTUTENBHOE, COUETATEIbHOE, PACIPEAEIUTENBHOE, BKIIIOUEHM. Vcnoap30Banue
rpauyeckoro MpeACTaBICHUS MHOXECTB JUIsl ONUCAHMS pEAJbHBIX IPOLECCOB U
SBJICHUM, IPU PEILICHUH 3a/1a4.

N3mepenne paccenBaHusl OaHHBIX. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE
YUCIOBBIX HA0OPOB. J[MarpamMmma pacceuBaHusl.

DneMeHTapHble COOBITHS cllydailHOro onbiTa. CiyyaiiHble coObITUs. BepostHoCcTH
coObITui. ONbITBI C PaBHOBO3MOXHBIMU 3JIEMEHTApHBIMH COOBITHSMH. CiyyalHbIN
BbIOOp. CBS3b MEXIYy MaJOBEPOSITHBIMA M TPAKTUYECKH JTOCTOBEPHBIMU COOBITUSAMHU
B IIPUpO/IE, OOIIECTBE U HAYKE.

JepeBo. CBOWCTBAa AEPEBBEB: €IMHCTBEHHOCTHh IYTH, CYIIECTBOBAHUE BUCSYEH
BEPILMHBI, CBSI3b MEXAY YMCIOM BEpLIMH M uuciaoM peodep. IlpaBuno yMHOXeHUS.
Pemienue 3a1a4 ¢ momoiibio rpados.

[IpotuBomnomnoxueie coobiTus. Juarpamma Ditnepa. O0beMHEHUE U TIEPECEUCHUE
coObiTuii. HecoBmecTHbie coObITHS. DopMmyrna CIIOKEHUS BEPOSITHOCTEW. Y CIOBHAs
BeposiTHOCTh. [lpaBuiio ymHoxkeHus. HeszaBucumble coObiTus. [lpeacraBienue
JKCIIEpUMEHTa B BHJE JepeBa. PelleHne 3agad Ha HaXOXACHUE BEPOATHOCTEN
C IOMOIIBIO JIEpEBa CIIyYaHOTO AKCIIEPUMEHTA, AUArpaMMm Jiliiepa.

9 KJIACC

[IpeacraBneHre MaHHBIX B BHUJE TaONWIl, TUarpamMm, rpadukoB, UHTEPIPETAIIHS
JNaHHbIX. UTeHre u mocTpoeHue Tabull, AuarpamMmm, rpauKoB Mo peaibHbIM JIAaHHBIM.

ITepecranoBku u dakropuan. CodyeTaHuss U 4UCIO codeTaHUU. TpeyroJbHUK
[Tackains. Pemenue 3amay ¢ MCOMB30BaHIEM KOMOMHATOPUKH.

['eomerpuyeckas BeposTHOCTh. CilydailHbBIi BBHIOOp TOYKH U3 (PUTYpHI HA
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'H OKPYKHOCTH.

Ucnbrtanue. Ycenex u Heynaya. Cepus ucnblTaHui 110 mepBoro ycmnexa. Cepust
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ucnbiTanuil bepuymnu. BepositHocTi coObITHH B cepun uctibiTanuii bepuysu.
CrnydaiiHasi BeJIMYMHA M pacOpeleleHue BepossTHOCTEH. MartemaTtudyeckoe
OoXHJaHue u aucnepcusd. [IpuMepsl MaTeMaTHYECKOTO OXKUAAHUSA KaK TEOPETHYECKOTrO
CpPEOHEro 3HAYECHUS BEIMYMHBL. MaTreMaTH4ecKoe OKHIAaHWE W JAUCHEPCUS CIyYalHOU
BEJINYMHBI «YHCIIO YCIIEXOB B CEPUH UCTIBITAHUN bepHyum».
[TonsiTue o 3akoHe O0bIINX yKcel. MI3MepeHne BEpOsITHOCTEHN € MOMOILBIO YACTOT.
Pounb n 3HaueHne 3akoHa OONBIINX YHCEI B IPUPOJIE U 0OIIECTBE.

®OPMbI PEAJIM3AIINUA BOCIIUTATEJIBHOI'O ITIOTEHLHHAJIA
[ToOyxnaenne oOydaronmxcst coOJI0JaTh Ha YpOKe OOUIECHPUHATHIE HOPMBI

NOBEACHUS, MpaBuUiia OOIIEHUS CO CTapMMU (MEeAaroruyecKuMu pabOTHUKAMU) U
CBEpCTHHKaMH  (OOy4YarOIIMMUCS),  NPUHUUNBI  y4eOHOW  JUCHUIUIMHBI U
CaMOOpraHu3alnu;

BxitoueHne B ypOK HIPOBBIX MPOLELYP, KOTOpPbIE IMOMOIaroT MOAAEPXKATh
MOTHBAIMIO OOYYalOIIMXCS K IOJYyYEHUIO 3HAaHUM, HAJaKUBAHUIO MO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOILIEHHUH B Kjacce, IOMOTalT YCTaHOBIJIEHUIO 100pOKEIaTeIbHOM
aTMoc(epbl BO BpeMs ypoKa

[TpuBneueHre BHUMaHUS OOY4YaIOIIMXCS K LIEHHOCTHOMY acleKTy M3y4aeMbIX Ha
ypOKax SBJICHUHM, HCIIOJIb30BAHUE BOCHHUTATEIBHBIX BO3MOXHOCTEH COJEpKAaHUS
y4eOHOro npeamera yepe3 MoJ00p COOTBETCTBYIOIIMX YIPAKHEHUU ,J€MOHCTPALIUIO
oOy4aroluMcsi PUMEPOB OTBETCTBEHHOT'O, TPaXKIaHCKOTIO IOBEJCHUS, MPOSBICHUS
YeJI0BEKOJI00US U J0OpOCEepACHHOCTH, Yepe3 MoAOOpP COOTBETCTBYIOIIMX TEKCTOB IS
YTEHUS, 33]1a4 JUIsl PEIICHUs, TPOOJIIEMHBIX CUTYAIUi 7151 OOCYACHHS B KJIacce

[IpumeHeHne Ha ypoOKax HWHTEPAKTUBHBIX (OpM paboThl C OOYYAOIIUMUCH:
IUIaKTUYECKOTO TeaTpa, TJe IOJy4YeHHbIE Ha YPOKE 3HaHHSA OOBITPHIBAIOTCA B
TeaTpalbHBIX MOCTAHOBKAX; AMCKYCCHUN, KOTOPHIE MAIOT OO0YYarOIIMMCS BO3MOXHOCTh
MPUOOPECTH ONBIT BEACHUS KOHCTPYKTUBHOTO JUAJIOTA; TPYNIIOBOI pabOThI Wil pabOTHI
B Iapax, KOTOpbIE€ ydaT OOydYarolluMxcsi KOMaHAHOW paboTe W B3aMMOJACHCTBUIO C
APYTUMHU 00yUYaIOITUMUCS;

JlemoHCTpanuio  OOy4JarolmuMCsi TMPUMEPOB  OTBETCTBEHHOTO, TPaXKIAHCKOTO
MOBEJICHUS, TIPOSIBJICHUSA YEJTOBEKOJIIOOUS W J00pOCEepACYHOCTH, uepe3 Moadop
COOTBETCTBYIOIIMX TEKCTOB JUJISl UTEHUS, 3aJa4 JUJIsl peUIeHUs], MPOOJIEeMHBIX CUTYyal[Uil
JUTSL OOCYKJIEHUS B KJIAcCe;

NunnurpoBanue U MOANECPKKY UCCICTOBATEIHCKON NEATEILHOCTH 00yUYaOIIUXCs
B paMKax pealM3aliil HMH HWHAUBUAYAJIbHBIX W TPYNIOBBIX HCCIEI0BATEIHCKUX
MPOEKTOB, YTO  JacT  OOyYaromuMCs  BO3MOXKHOCTh  MPUOOPECTH  HABBIK
CaMOCTOSITEIIFHOTO PEIICHUSI TEOPETHUUECKOW MpOOJIeMbl, HAaBBIK TEHEPUPOBAHUS U
oopMIIeHUSI COOCTBEHHBIX UCH, HABBIK YBAXKUTEIHHOTO OTHOMICHUS K UY>KUM HCSIM,
o(OpMJICHHBIM B paboTaxX APYruX MCCIEIOBATECH, HABBIK MyOJUYHOTO BBICTYILICHUS
nepes ayJuTOpHuel, apryMEeHTUPOBAHHSI U OTCTAauBaHHUs CBOCH TOUKH 3PCHUS;
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INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHBIC pPE3yNbTaTBl OCBOSHUS MPOTPaMMbl y4eOHOTO Kypca K KOHITY
oOydeHus B 7 KJacce:

Yurate wuHOpMaIMIO, MPEACTAaBICHHYO B Taliulax, Ha Juarpammax,
NPECTABIATH JaHHBIE B BUJIE TaOJHII, CTPOUTH AUArPaMMBI (CTOIOMKOBBIE (CTOIOYATHIE)
U KpYTrOBbI€) [10 MacCUBaM 3HAUYEHUH.

OnuceIBaTh U UHTEPIPETUPOBATH PEAIbHBIE YHCIOBBIE JaHHBIC, IPEICTaBICHHBIC
B TA0JIMLIAaX, HA IUarpammax, rpapukax.

Hcnonb30Bath Uil ONMKUCAHUS JAHHBIX CTaTUCTUYECKUE XAPAKTEPUCTHKHU: CPEIHEE
apupMeTnyecKoe, MeInaHa, HandoJIbIIee 1 HAMMEHBIIEE 3HAYEHUS, pa3Max.

HmeTs npecTaBiaeHue o CIly4aiiHON N3MEHUYMBOCTH Ha IIPUMeEpax LieH, (PU3nIecKux
BEJIMYMH, AHTPOINIOMETPUYECKUX JIaHHBIX, UMETh MPEICTABICHUE O CTATUCTUYECKON
YCTOMYUBOCTH.

[IpenMeTHBIC peE3yabTAaTHl OCBOCHHUS IIPOTPaMMbl Y4eOHOro Kypca K KOHITY
o0yueHus B 8 kJacce:

W3Bnekats 1 npeoOpazoBbIBaTh MHGOPMAIUIO, MIPEACTABICHHYIO B BHJIE TA0JIHL,
IyarpaMm, rpauKoB, IPEICTaBIATh JaHHbIE B BUJIE TaOJIUL, JUarpaMm, rpauKoB.

OnuceIBaTh JaHHBIE C TOMOILBIO CTATUCTUYECKHUX MTOKA3aTeNIel: CPEAHUX 3HAUCHHI
U Mep pacceuBaHus (pa3Max, AUCHEePCUs U CTAHJAPTHOE OTKIOHEHHE).

Haxonuth 4acTOThl YMCIOBBIX 3HAYEHUW W YACTOTBI COOBITUM, B TOM YHUCIE IO
pe3yJbTaTaM U3MEpPeHUN 1 HaOIIOACHUH.

Haxonuth BEpOSTHOCTH CIIy4ailHBIX COOBITUM B ONBITaX, 3Has BEPOATHOCTH
3JIEMEHTApHBIX COOBITHI, B TOM YHUCJIE B OIBITAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITHUSIMU.

Hcnonb3oBaTth rpapuyeckue MOJEIH: JAEPEeBO CIYyYalHOrO 3KCIEPUMEHTA,
arpaMMbl DWJiepa, YuciaoBas mpsmasl.

OneprpoBaTh NOHATUSMH: MHOKECTBO, TOAMHOKECTBO, BBIITOJIHATH ONIEpalliy HAJl
MHOKECTBAMHU: OObEIMHEHUE, MEPECEUCHHE, MOMOJHEHUE, NEPEUUCIATh 3IEMEHTHI
MHOYECTB, IPUMEHSATH CBOMCTBA MHOXECTB.

Hcnonp3oBaTh rpaduuecKkoe MpeacTaBIeHe MHOKECTB U CBSA3EH MEXKAY HUMU IS
OIMCAaHUs MPOLIECCOB U SBJICHUM, B TOM YHCIIE IPU PELICHUHU 3a/1a4 U3 JPYTUX yU4eOHbIX
IIPEAMETOB U KYPCOB.

[IpeameTHBIE pPE3yNBbTaTBl OCBOCHHS IPOTpaMMbl y4eOHOTO Kypca K KOHITY
oOyuenus B 9 Kjacce:

W3Bnekats u mpeoOpa3oBbIBaTh WHGOPMAIUIO, MPEACTABICHHYIO B Pa3iIMYHBIX
UCTOYHHUKAX B BUJAE TaOJIuUL, quarpamm, rpaukoB, IPEACTABIATh JaHHbIE B BUJIE
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Ta0HII, TUarpaMm, rpauKoB.

Pemwate 3agaun  OpraHM30BaHHBIM  NEpPeOOPOM  BapUaHTOB, a  TaKXKe
C MCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUJI K METOJIOB.

Hcnonb3oBaTh onucareibHble XapaKTEPUCTUKHU JJIs MACCUBOB UHCIIOBBIX JIAHHBIX,
B TOM YHCJI€ CPEJIHNE 3HAYEHUS U MEPBI PACCEUBAHHUS.

Haxonuth 4acToThl 3HAYE€HUW W YaCTOThI COOBITHS, B TOM YHCIE TMOJIb3YSICh
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPECHHUN 1 HAOIIOICHUH.

HaxonuTth BEpOSATHOCTH CIy4YalHBIX COOBITUI B U3YUEHHBIX OMNBITAX, B TOM YHCIIEB
ONBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTapPHBIMU COOBITUSIMU, B CEPUAX HCHBITAHUIIO
MIEPBOI0 YCIIEXa, B CEpUSIX UCOBITAHUN bepHyuin.

HNmeTh npencTaBiieHUE O CIy4alHOW BEJIMYMHE U O PACIPEICIICHUN BEPOSITHOCTEN.

NmeTr mpencraBieHue O 3aKOHE OOJBIIMX YHUCEI KAk O MPOSBICHUU

3aKOHOMEPHOCTH B CIIyYallHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJBIIMX YUCEN
B IPUPOJIE€ U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
HaumenoBanue pazaena |KonnuecTtso OcHOBHOE cozepKaHue OcHOBHBIE BUJIBI ACSITENFHOCTA 00YYaIOIIUXCSI
(Tembl) Kypca 4acoB
IIpencraBieHne JaHHBIX 7 IIpencraBnenue qaHHBIX OcBauBaTh €1OCO0BI IPEICTABICHUS

B Tabiuiax. [Ipaktuueckue
BBIYHCIICHUS TI0 TAOJIMYHBIM
naHHbBIM. V3BNeUeHue 1
WHTEPIpETAHs TAOTUIHBIX
naHHbIX. [TpakTryeckas
paboTta «Tabauib.
I'paduueckoe
MIpeICTaBIICHUE TAaHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOIOYATHIX )
nuarpamMm. Urenue u
MOCTPOEHUE TUarpamM.
[Tpumepsl femorpaguaecKux
JUarpaMm.

[IpakTuueckas pabora
«Jlnarpammb»

CTaTUCTUYECKUX JAHHBIX U YUCIOBBIX MACCUBOB
C MOMOIIBIO TAOJINI ¥ IUArPaMM C UCIOJIb30BAHUEM
aKTyaJIbHBIX U BaXXHBIX JaHHBIX (IeMorpaduueckue
JTAaHHBIE, POU3BOCTBO MPOMBIIIJIEHHON U
CEJIbCKOXO03AMCTBEHHON MTPOYKIHUH, OOLIECTBEHHbIE
Y IPUPOJHBIC SBJICHHUSA).

H3yuatb MeTOaBI pabOThI ¢ TAOIMYHBIMU U
rpa@uuecKuMu MPeACTABICHUSIMHU JaHHBIX

C MIOMOILBIO IU(POBBIX PECYPCOB B XOJI€
MPaKTUYECKUX padOT

OnucarespHasg CTAaTUCTUKA

Yucnossie HaOopbl. CpegHee
apupMeTuyecKoe.
Mennana ynucaoBoro Habopa.

OcBauBaTh NOHSTHSI. YHCIIOBOM HabOp, Mepa
LHEHTPaJIbHON TEHACHIIMY (Mepa LIEHTpa), B TOM YUCIie
cpenHee apupMeTHIecKoe, MeAnana.
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Y CTONYMBOCTh MEUAHBI.
[IpakTrueckas pabora
«CpenHre 3HaUCHHS.
Haubonbiiee n HaMeHblIee

3HAYEHUS YHCIOBOTO HAbopa.

Pa3max

OnuchIBaTh CTATUCTUYECKUE IaHHBIE C TIOMOILBIO
cpenHero apu(MeTHIecKoro u MeAnansl. Pemats
3a/1auyu.

HN3yuyaTh CBOMCTBA CPEIHUX, B TOM YUCIIE

C TIOMOIIIBIO IU(POBBIX PECYPCOB, B X0OJI€
MPaKTUYECKUX PadoT.

OcBauBaTh NOHATHSA HAMOOJIbIIIEE U HANMEHbIIIEE
3HAYEHHUS YUCIOBOIO MacCHBa, pa3Max.

PemaTe 3agaum Ha BbIOOp crioco0a onucaHus
JTAHHBIX B COOTBETCTBHH C MPUPOJION JAHHBIX U
LEJISIMU UCCIIEI0BAHUS

CnyqaﬁHaﬁ HN3MCHYHUBOCTD

CiyvaitHast ”3BMEHYUBOCTh
(mpumepsl). YactoTa
3HAYECHUI B MaCCHUBE
JnaHHbIX. [ pynnupoBka.
['ucrorpammei.
[IpakTuyeckas pabora
«CrnyyaiiHast UBMEHUYUBOCTHY

OcBauBaTh NOHATHS: YACTOTA 3HAYCHUI B MaCCUBE
JIAHHBIX, TPYIIUPOBKA JIAHHBIX, THCTOTpaMMa.
CTpouTts 1 aHAJIM3UPOBATH THCTOTPAMMBHI,
NoAOUPATh NOAXOIAUIMN AT TPYIIUPOBKH.
OcBauBaTthb rpaguyeckue npeacTaBICHUs pa3HbIX
BUJOB CJIIy4allHOM U3MEHUYUBOCTH, B TOM YHUCJIE

C MOMOIIBIO IIU(POBBIX PECYPCOB, B X0J1€
MPaKTUYECKON pabOThI

Brenenue B Teoputo rpadon

I'pad, Bepmna, pedpo.
[IpencraBnenue 3amaumn

¢ nmomorpio rpada. CreneHb
(BaJICHTHOCTD) BEPILUHBI.
Yucno pédep u cymmapHas
creneHb BepuH. Lens u

OcBauBatb nousitus: rpad, sepinHa rpaga, pedpo
rpada, cTeneHb (BaJI€HTHOCTh BEPIIWHBI), [IENb U
LUKJL.

OcBauBaTh NOHATHA ITYTh B rpade, 3iIepoB MyTh,
o0xoJ rpada, oOpueHTUPOBAHHBIN Tpad.

Pemiarh 3a1a4M Ha IOUCK CyMMBI CTENIEHEN BEPILINH
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k. [Iyte B rpade.
[IpencraBieHue O CBI3HOCTH
rpada. O6xox rpada
(9MJIEpOB TYTh).
[IpencraBinenue

00 OPUEHTUPOBAHHBIX

rpacdax

rpada, Ha mouck 00xoja rpada, Ha TOUCK MyTen

B OPUEHTHPOBAHHBIX rpadax.

OcBauBaThb clIOCOOBI IIPEACTABICHUS 3a7a4 U3 Kypca
ayreoppl, FEOMETPUN, TEOPUH BEPOSITHOCTEH, JPYTUX
MPEAMETOB C MOMOIIBIO rpaoB (KapThl, CXEMBI,
AIIEKTPUYECKHUE LIETH, (YHKIIMOHATIbHBIE
COOTBETCTBHSI) HA ITpUMEpPax

BeposarHocTs u yactoTa
CIIy4aiflHOTO COOBITHS

City4aitHbIil ONIBIT U
ciIy4aitHoe coObITHE.
BeposTtHoCTh M yacToTa
coObITHs. Poib
MaJIOBEPOSTHBIX U
MPAKTUICCKHU TOCTOBEPHBIX
COOBITHH B IPUPOJIC U

B oO1IecTBe. MOHeTa U
UTpajgbHas KOCTh B TECOPUHU
BEPOSTHOCTEM.
[IpakTuueckas pabora
«YacToTa BhIIaZACHUS OPJIay

OcBauBaTh NOHATHA. CITYYalHbBINA OMBIT U
cily4ailHoe COOBITHE, MAJIOBEPOSITHOE U MPAKTHYECKU
JIOCTOBEPHOE COOBITHE.

N3yyaTh 3HAYMMOCTh MAJIOBEPOSITHBIX COOBITUI

B IIPUPO/IC U 0OIIECTBE HA BAXKHBIX IPUMEPAX
(aBapum, HECHACTHBIE CITy4au, 3aIUTa EPCOHATBHON
uHdopmaIuu, nepeaadya TaHHbIX).

M3y4aTh posib KIIACCHYECKUX BEPOSTHOCTHBIX
Mojenel (MOHeTa, UTpalibHast KOCTh) B TEOPHUH
BEPOSITHOCTEM.

HaouoaaTh U M3y4aTh 4acTOTY COOBITHI B TPOCTHIX
HKCIIEPUMEHTAX, B TOM YHUCJIE C MOMOIIbIO HU(PPOBBIX
PECYpPCOB, B X0/i€ MPAKTUUECKON pabOThI

O06o061menue,
cucTeMaTHh3alus 3HaHUU

[IpencraBienne qaHHBIX.
OmnmcarenpHas CTAaTUCTHKA.
BeposTHOCTB CirydaitHOTO
CcOOBITHS

IHoBTOPATH M3yUYEHHOE U BHICTPAMBATH CUCTEMY
3HaHUMU.

PemaTe 3aqaum Ha NpEICTAaBICHUE U ONHCAHKE
JTAHHBIX C TOMOILBIO U3YYEHHBIX XapaKTEPUCTHUK.
OO0cyxaaTh npuMepsbl CTy4yallHbIX COOBITUH,
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MaJIOBEPOSATHBIX U IPAKTHYECKH TOCTOBEPHBIX
CIIy4allHbIX COOBITUM, UX POJIA B IPUPOJIE U KU3HH
4eJI0BeKa

OBILIEE KOJIMYECTBO
YACOB IIO [TIPOTPAMME

34
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8 KUIIACC

CnyvaiiHast ”3BMEHUYUBOCT.

Cpennue 4ncioBoro Hadopa.

Cry4aiinble COOBITHSI.
BepositTHOCTH M 4aCTOTHI.
Kiaccuueckne monenu
TEOPUU BEPOSTHOCTEM:
MOHETA U UTPAIbHASA KOCTh

HaumenoBanue paznena |KonudectBo OCHOBHOE COJIepKaHNE OCHOBHBIC BUJIBI JEATEILHOCTH 00YUYAIOIUXCS
(TembI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBieHue JaHHBIX. IHoBTOPATH U3yUECHHOE U BHICTPAUBATH CUCTEMY
7 xnacca OnucarenbHas CTATUCTHKA. 3HAHUMU.

Pemathb 3a1a4u Ha IpeICTABICHUE U ONUCAHUE
JAHHBIX C IOMOLIBIO U3YYEHHBIX XaPAKTEPUCTHUK.
PemaTp 3a1a4m Ha IPEICTABICHUE TPYIITUPOBAHHBIX
JAHHBIX U ONKMCAHUE CIIyYallHOM N3MEHYUBOCTH.
PemiaTth 3a1a4M Ha ONPEEIIECHUE YaCTOThI
CIIy4alHbIX COOBITHI, 00CYXIeHUE TPUMEPOB
CIIy4ailHbIX COOBITUH, MAJIOBEPOSITHBIX U
IPAKTUYECKU JTOCTOBEPHBIX CIy4YailHBIX COOBITHM, NX
pOJIK B IPUPOJIE U )KU3HU YEJIOBEKA

OnucarenpHas CTAaTUCTHKA.
PaccenBanue maHHBIX

Otkionenus. Jucnepcust
YUCJIOBOTO Habopa.
CrangapTHOE OTKIIOHEHUE
YUCJIOBOTO Habopa.
Jlnarpammbl pacceuBaHus

OcBauBaTh NOHATHS: JUCIICPCHUA U CTAHAAPTHOC
OTKJIOHCHHUC, UCITOJIb30BAThb OTHU XapPaKTCPUCTUKHA
HJIsL OIIMCaHUsA paCcCCUBAaHUA NaHHbBIX.

BI)I)IBI/IFaTI) runoTe3nl 00 OTCYTCTBUH WJIM HAJITMYHUHU
CBA3HU 110 AuarpaMmam paCcCCHBaHU:.

CTpOI/ITI) JuarpaMMbl paCCCUBAHUS IO UMCHOIIIUMCS
JaHHBIM, B TOM YHCJIC C ITIOMOIIIBIO KOMIIBIOTEpA
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MHuoxecTBa

MHOK€eCTBO, MOJMHOKECTBO.
Onepanuu Haj
MHOKECTBAMH:
00bEIMHEHNE, IEPECEUCHHUE,
JIOTIOJTHEHHE.

CaolicTBa oneparui

HaJl MHO>KECTBAMM:
MIEPEMECTUTEIIBHOE,
codeTaTeibHoE,
pacrpeaeuTeNIbHOE,
BKJIFOUCHMSI.

I'padprueckoe
MIPEJICTABJICHUE

MHOKECTB

OcBauBaTh NOHATHS . MHOXKECTBO, DJICMCHT
MHO>KECTBA, ITOJIMHOKECTBO.

BbInoJHATH onepannu HaJ MHOKECTBAMU:
00beIMHEHUE, IEPECCUCHUE, JIONTOTHEHUE.
Hcnoab30BaTh CBOMCTBA: IEPEMECTUTEBHOE,
COYETaTeNIbHOE, PaCIPEICIUTEIbHOE, BKIIOUCHUS.
Hcnonb3oBaTh rpaduyeckoe npeicTaBiIcHUE
MHOJKECTB IPH ONMMMCAHUU PEATBHBIX MTPOLECCOB U
SIBJICHUH, IPU PEIICHUH 3a/1a4 U3 APYTUX YUEOHBIX
MPEIMETOB U KYpCOB

BeposTHOCTB CitydaliHOTO
coObITHUS

DJIeMEHTapHbIC COOBITHS.
Crnyyaitnbie cOOBITHS.
bnaronpustcrByromume
AJIeMEHTapHbIE COOBITHS.
BepositHOCTH COOBITHIA.
OnBITHI ¢ pAaBHOBO3MOKHBIMU
AJIEeMEHTapPHBIMU COOBITUSIMU.
CnyyaitHblii BEIOOD.
[IpakTuueckas padbora
«OnbITHI

C pPaBHOBO3MO>KHBIMH

OcBauBaTh NMOHSITHSA: DJICMCHTAPHOE COOBITHE,
CydaifHOE COOBITHE KaK COBOKYITHOCTH
0JIaroNpUSATCTBYIONTUX MJIEMEHTAPHBIX COOBITHH,
PABHOBO3MOYKHBIE dJIEMEHTAPHBIC COOBITHSI.
PemiaTh 3agaum Ha BEIYMCIICHUE BEPOATHOCTEN

COOBITHH 110 BEPOATHOCTSIM DJIEMEHTAPHBIX COOBITHIA

CIIy4allHOT'O OTBITA.

Pemats 3a1aum Ha BBIYKCIIEHUE BEPOSITHOCTEN
COOBITUI B OMBITAX C PABHOBO3MOXHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMH, B TOM YHUCTIE

C ITIOMOIIBI0 KOMITBIOTEPA.
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3JIECMCHTApHBIMHU
COOBITHSIMIY

IIpoBoAUTH U U3YYATh ONBITHI

C PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU
(C MCIIOJIB30BAaHUEM MOHET, UTPAJIBHBIX KOCTEM,
JIPYTUX MOJENIei) B X0/Ie MPAKTUYECKOMN paboThI

Brenenue B reoputo rpados

Hepeo. CpoiicTBa aepeBa:
€IMHCTBEHHOCTb ITyTH,
CYIIIECTBOBAHUE BUCSYECH
BEPILIHHBI, CBSI3b MEXKY
YHCJIOM BEPUIMH U YHACIOM
pé6ep. [IpaBuio yMHOXKeHUS

OcBaunBaTh NOHATHSA: 1IEPEBO Kak rpad 6e3 uukia,
BHCSYas BEpIIMHA (JIUCT), BETBb AEPEBA, IyTh

B JIEpEBE, AUAMETP AepeBa.

HN3yuaTh CBOMCTBA JIcpEBa: CYIIECTBOBAHUE BUCSUYEH
BEPIINHBI, EAMHCTBEHHOCTh IIyTH MEXKIY JBYMS
BEpLIMHAMHU, CBSA3b MEXK/y YACIOM BEPIIHUH U YUCIOM
péoep.

Pemarhb 3a1a4M HAa TOMCK U IIEPEYUCIIEHUE TTyTEN

B JIepeBe, OIpeIeTICHUE YUCIIa BEPIIUH WK pEOEp

B JIepeBe, 00X0] OMHAPHOTO JEpeBa, B TOM YUCIIE

C IPUMEHEHHUEM NPABWIIA YMHOXKEHUS

Crny4daitHbie COOBITHS

[IpoTHBOIONOKHOE COOBITHE.
[wnarpamma Diunepa.
OObenMHEeHNE U TTepeceyeHue
coObIThii. HecoBmecTHbIE
coObITus. opmyna
CJI0’KEHUSI BEPOATHOCTEN.
IIpaBuio yMHOXEHUSA
BEPOSITHOCTEU. Y CIIOBHASI
BEPOSATHOCTH. HezaBucumeble

OcBauBaTh NOHATHS: B3AMMHO MMPOTHBOTIOJIOKHBIE
COOBITHSI, OTIEpALIMK HAa/T COOBITUSIMU, OOBETUHEHNE U
nepeceueHre coobITHH, AuarpamMma Jiiniepa (Ditiepa—
Benna), coBMecTHBIC 1 HECOBMECTHBIE COOBITHS.
N3yuaTh TeopeMbl 0 BEPOITHOCTH 00BETUHEHUS

JBYX COOBITHIH ((DOPMYITBI CTIOKEHUS BEPOSITHOCTEM ).
PemaTh 3a1a4u, B TOM YUCJIC TEKCTOBBIC 3a1a4H

Ha OMpeieNieHne BEPOSITHOCTEH 00bEeTMHEHUS U
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cooritus. [lpencraBnenue
CIIy4alHOT'O DKCIIEPUMEHTA
B BUJIE JiepeBa

NepecevyeHus COOBITUN C TOMOIIBIO YUCITIOBOM
npsIMOH, Tuarpamm Ditniepa, (GOpMYIIbI CI0KEHUS
BEPOSTHOCTEM.

OcBauBaTh NOHATHA IIPABUIIO YMHOKEHHUS
BEPOSITHOCTEN, YCIOBHASI BEPOATHOCTD, HE3aBUCHUMBbIE
COOBITHUS AEPEBO CIYYaHHOTO OIbITA.

N3yuars cBoiicTBa (ONpeAcieHUs) HE3aBUCUMBIX
COOBITHH.

PemaTe 3a1a4u Ha ONPEIETICHUE U UCITOJIB30BAaHUE
HE3aBUCHUMBIX COOBITUH.

PemaTe 3a7a41 Ha IOUCK BEPOATHOCTEN, B TOM
YHCJIE€ YCIOBHBIX, C UCIIOJIb30BAHUEM JIEPEBA
CJIy4ailHOT'O OIIbITa

O60061menue,
cucTeMaTHh3alus 3HaHUN

[IpencraBienne qaHHBIX.
OnucarenbHas CTaTUCTHKA.
I'padsl. BepostHOCTH
CIIy4aiiHOTO COOBITHSI.
DneMeHThl KOMOWHATOPUKHU

IHoBTOPSATH N3YyYEHHOE U BHICTPANBATH CUCTEMY
3HAHUMU.

Pemiatb 3aga4um Ha IPEACTABICHUE U ONTHUCAHUE
JAHHBIX C TOMOILBIO U3YYEHHBIX XapaKTEPUCTHUK.
Pemats 3a1a4uu ¢ npuMeHeHueM rpados.

Pemath 3aga4M Ha HaX0K/IEHUE BEPOATHOCTH
CIIy4ailHOTO COOBITHS MO BEPOSTHOCTSIM
AJIEMEHTApHBIX COOBITUI, B TOM YUCIIE B OMBITAX

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.
PemiaTe 3a1a4m Ha HAXOXKICHUE BEPOSTHOCTEN
00bETMHCHUS 1 TIEPECEUCHUS COOBITHI, B TOM YHCIIC
HE3aBUCUMBIX, C UCIIOJIb30BaHUEM TpadUueCKUX
IIPEACTABICHUN U IepeBa CIIy4alHOTO OIBITA.
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Pemats 3a1a4u Ha iepevynCIeHUE KOMOUHAIINI
(4nciia mepecTaHOBOK, YHCIIA COYETAHUN ),

Ha HAXO0XJAECHUE BEPOATHOCTEN COOBITHII C
IpUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIC

C MCIIOJIb30BaHUEM TpeyroyibHuKa [Tackans

OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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9 KUIACC

Omneparuu HaJ COOBITUSMU.

HezaBucumocTs COOBITUIA

HaumenoBanue paznena |KonnuectBo OcHOBHOE co/iepKaHKe OCHOBHBIE BU/IBI JICSITEILHOCTH 00YyYaIOIIUXCS
(TemnI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBieHue JaHHBIX. IHoBTOPATH M3YyUYCHHOE U BHICTPAUBATH CUCTEMY
8 kiacca OnucarenbHas CTATUCTUKA. 3HAHUMU.

Pemats 3a1a4u Ha IpeICTaBICHUE U OIMCAHUE
JAHHBIX.

Pemath 3ag1aum Ha HaX0XKIEHUE BEPOSTHOCTEN
00bEIMHEHUS U TIEpECEUEHUS COOBITHH, B TOM YHCIIC
HE3aBUCUMBIX, C UCIIOJIb30BaHUEM TpadUueCcKuX
MPECTABICHUN U AEPEBA CIYHAHOTO OIBITA.
Pematsb 3a1a4u Ha iepevyrciIeHUE KOMOUHAIINI
(4urcra nmepecTaHoBOK, YUCIIA COUETAHUM ),

Ha HaXO0KJIEHUE BEPOSITHOCTEN COOBITUI

C MPUMEHEHUEM KOMOUHATOPHUKH, B TOM YUCIIE

C UCIOJIb30BAaHHEM TpeyroiabHuka Ilackas

DneMeHThl KOMOMHATOPUKHU

[IepectanoBku. @akropual.

CoueTanus 1 4YUCIIO
coyeraHuil. TpeyrojbHUK
[Tackans. [IpakTuueckas
paboTta «Beraucnenue
BEPOSITHOCTEU

C UCITOJIb30BAHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOKEHHSI, yIOPSAIOUYEHHAs Mapa, TPoKa 00bEKTOB,
IepeCcTaHOBKA, (paKTOpUa YUCIa, COYETaHUE, YUCIIO
coYeTaHuM, TpeyronbHuK llackans.

Pemiath 3a1a4u Ha IEPEUNCIICHUE YIIOPSATOYEHHBIX
nap, TpPOEK, MEPEYUCIICHUE IIEPECTAHOBOK

Y COYETAHUH DJIEMEHTOB PA3JIMYHBIX MHOKECTB.
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KOMOWHATOPHBIX (PYHKITHH
AIEKTPOHHBIX TaOJIUI»

PemaTh 3a1a4u Ha IPUMEHEHHUE YUCIIA COUCTAaHUN

B anreOpe (COKpaléHHOE YMHOXEHHUE, OMHOM
Hprotona).

Pematpb, npuMeHsist KOMOMHATOPHKY, 3a71a491

Ha BBIYHCIICHUE BEPOSTHOCTEHN, B TOM YHCJIE C TIOMOIIBIO
AJIEKTPOHHBIX TAOJUI] B X0/I€ MPAKTUIECKOU PabOThHI

['eomeTpuueckas
BEPOSTHOCTD

I'eomeTpuueckas
BEpOSATHOCTh. CilyyaliHbIN
BBIOOD TOUYKU U3 (PUTYPBI
Ha IUIOCKOCTH, U3 OTPE3KA,
U3 IyTH OKPYKHOCTHU

OcBauBaTh NOHSATHE TEOMETPUIYECKON BEPOSTHOCTH.
PemiaTh 3a1a4u Ha HAXOXKJICHUE BEPOATHOCTEN

B OMBITAX, MPEJACTABUMBIX KaK BHIOOP TOUYEK

Y3 MHOTOYTOJIHUKA, KpyTa, OTPE3Ka WM IyTU
OKPYKHOCTH, YUCIIOBOTO IMPOMEKYTKA

Wcneitanus beprymm

Hcnertanue. Ycnex u
Heyaada. Cepust HCTIBITAaHUI
JI0 IIEPBOI'O yCIeXa.
Ucnerranns bepnyiu.
BepositTHOCTH COOBITHIA

B CEpUU UCITBITAHUI
bepnymuu. [Ipaktnueckas
pabora «VcnbiTanus
bepnymm»

OcBauBaTh NOHATHS. UCIIBITAHNE, JJIEMEHTAPHOE
COOBITHE B UCIIBITAHUU (yCHEX U HEyJaua), Cepusi
VCIIBITAHUN, HACTYIIJICHHUE IIEPBOr0 ycrexa
(Heynmaum), cepusi ucnbiTanuii bepryu.

Pemiath 3agauM Ha HaX0XKIEHUE BEPOSTHOCTEN
cOOBITUH B CEpUU UCTIBITAHUHI J0 MEPBOIroO yCrexa,
B TOM YHCJI€ C TIPUMEHEHHEM (POPMYJIbI CYMMBI
r€OMETPUYECKON MMPOTPECCHUM.

Pemath 3agauM Ha HaX0XKIEHUE BEPOSTHOCTEN
AJIEeMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHUM
bepHyM, Ha HAXOXKIEHUE BEPOSITHOCTH
ONPENEIIEHHOTO YMCIIA YCIIEXOB B CEPUU UCIIBITAHUN
bepnyun.

N3yuars B X0/1€ NPAKTHYeCKOil padoThl,
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B TOM YHCJIE C MIOMONIbIO HU(POBBIX PECYPCOB,
CBOWCTBA BEPOSATHOCTH B CEPUH UCTIBITAHUIN
bepnynmn

CrnydaitHas BeJIMUUHA

CrnyvaiiHas BeJIMUYUHA U
pacrpeneneHue
BEPOSITHOCTEM.
MaremaTu4eckoe 0OXKUIaHNE
Y IACTIEPCHS CITyYaHON
BeJMYUHEL. [IpumMepsl
MaTeMaTU4YeCKOTO OXKUAaHUs
KaK TEOPETUYECKOTO
CPEIHErO 3HAYECHUS
BEJINYMHBI.

[TonsiTe 0 3aKoOHE OOIBIITNX
yucein. M3mepenue
BEPOSTHOCTEU C OMOIIBIO
yacToT. [ [pumeHenure 3akoHa
OOJIBIIIUX YHCE

OcBOMTH NOHATHS: CITy4allHAsl BEJINYNHA, 3HAUCHUE
CIy4aliHOW BEJIMYMHBI, PACIIPEICICHUE
BEPOSTHOCTEM.

N3yyars un 00Cy:KIaTh IpUMEPHI JUCKPETHBIX U
HEMPEPBIBHBIX CIyYalHbIX BEJIUYUH (POCT, BEC
YeJI0BEeKa, YUCICHHOCTh HACEIICHUs, Apyrue
W3MEHYMBBIE BEJIMYMHBI, PACCMATPUBABIINECS

B KypC€ CTATUCTUKH ), MOJICTIbHBIX CITyYalHbBIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHbIMU OIBITAMU
(OpocaHrie MOHETBI, UTPATTLHON KOCTH, CO CITy4YaiHbIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHSA. MATEMATUYECKOE OKUIAHUE
CIIy4alHOW BEJIMYUHBI KaK TEOPETUYECKOE CPEHEE
3HAYCHHE, JUCIIEPCHS CTyYallHOW BEJIMYUHBI KaK
aHaJIor IMCIEePCUU YUCIOBOTO Habopa.

Pemath 3a1a41 Ha BBIYUCIICHUE MAaTEMAaTUYECKOTO
0’KMJIaHUS U JUCIIEPCUN TUCKPETHOMN CIy4YalHOU
BEJIMYMHBI 110 3aJaHHOMY PacCIIpEeIEIICHUIO, B TOM
YUCJIe 3a/1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMHUTBCS C MATEMAaTUYECKUM OKUIAHUEM U
JACTIEPCUEH HEKOTOPBIX pacIpelesIeHU, B TOM
YUCJIE paCIIPEEIICHUs CIIyYaliHON BEJIMYNHBI «YUCIIO0
YCIIEXOB» B CEPUHU UCTIBITAHUN bepHyIu.
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M3yuyaTh 4acToTy COOBITUS B TOBTOPSIFOIINXCS
CIIy4alHBIX ONBITAX KaK CIy4YalHYIO BEJIUYUHY.
3HAKOMHUTBCS C 3aKOHOM OONbIIMX uncel (B hopme
bepnyinu): ipu 00JIBIIOM YKCII€ OMBITOB YacTOTa
cOOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

PemaTh 3a1a4u Ha U3MEPEHHE BEPOSITHOCTEH

C TOMOUIBIO 4acTOT. O0CY:KAATH POJIb 3aKOHA
0O0JBIINX YK CENl B OOOCHOBAHUH YACTOTHOI'O METO/1a
U3MEPEHUS BEPOATHOCTEN.

OOcyxmaTh 3aKOH OOJIBIINX YKCEN KaK MPOSIBICHUE
CTaTUCTUYECKON YCTOMUMBOCTH B U3BMEHUYUBBIX
SBJICHUSX, POJIb 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U
B J)KM3HH Ye€JIOBEKa

O060011eHnE, KOHTPOIIb 10 [IpencraBiieHre TaHHBIX. IToBTOPATH N3yYEHHOE 1 BBICTPAUBATH CUCTEMY
OnucarenpHast CTATUCTHKA. 3HAHUU.
BeposTHOCTS CiTydaliHOTO Pemarhb 3a1a4M Ha IPEACTABICHUE U ONIMCAHUE
COOBITHS. DJIEMEHTHI JAHHBIX.
koMOuHaropuku. Ciydaiinsle | PemaTh 3aga4m Ha HaX0XKICHUE BEPOSTHOCTEH
BEJINYMHBI U PACIIPEETICHUS cOOBITHH, B TOM YHUCJIE B OMbITaX €
PABHOBO3MOXHBIMH 3JI€EMEHTAPHBIMUA COOBITHSIMH,
BEPOATHOCTEH 00BEAMHEHUS U TIEPECCUCHMUSI
COOBITUH, BRIYUCISATH BEPOSITHOCTH B OMBITAX
C CEpUAMU CITyYaWHBIX UCIIBITAHUN
OBIIEE KOJIMYECTBO 34
YACOB I10 [TPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne i/ HpOrpAMMEI Beero KOﬁHTpOJILHLIe l'[pﬁaRanecmle 06pazoBaTebHbIE
padoThI padoThbl pecypesi
bu6nmoreka [IOK
1 Ilpencrasnenue naHHbIX 7 2 https://m.edso0.ru/7f415fdc
bubmnorexa [JOK
2 OmricarenbHad CTAaTHCTHKA 8 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 CuysaitHad H3MEHTHBOCTS 6 1 https://m.edsoo.ru/7f415fdc
bubnuorexa [JOK
4 Beenienne B Teopuio rpagos 4 https://m.edso0.ru/7f415fdc
5 BeposiTHOCTB 1 yacToTa Ci1y4yaliHOTO 4 1 bubnmnoreka [JOK
cOOBITHS https://m.edsoo.ru/7f415fdc
N bubmorexa [JOK
6 O0001enue, cucTeEMaTU3alMs 3HAHUH 5 2 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I1O 34 2 5

[TPO'PAMME
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8 KJIACC

KoimmyecTBo yacoB DJIEeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3/ie/ioB U TeM Kontpoabupre | TpakTHueckue (undposbie)
NPOrpaMMblI Bcero p p o0pa3oBaTejibHbIE
padoThI padoThI pecypesI
bu6mmoreka [IOK
1 Tlorropenne xypea 7 xnacca 4 https://m.edso0.ru/7f417b2
5 OnucarenbHas cTaTUCTUKA. PaccenBanue 4 bubnuoreka [IOK
JAHHBIX https://m.edsoo.ru/7f417tb2
bu6mmoreka [IOK
3 MuoxecTsa 4 https://m.eds00.ru/7f417fb2
. bu6mmoreka [IOK
4 BeposiTHOCTB clly4aifHOTO COOBITHS 6 1 hitps://m.eds0o.ru/7fA17fb2
bubmuorexa [JOK
5 Beenerue B Teoputo rpagos 4 https://m.eds00.ru/7f417fb2
. bu6mmoreka [IOK
6 Caysalitible coObITHA 8 https://m.eds00.ru/7f417fb2
. bu6mmoreka [IOK
7 O0001Ienre, cHCTEMAaTH3alIUs 3HAHUH 4 2 htts://m.eds00.ru/7f417fb2
OBLIEE KOJIMYECTBO YACOB I10O 34 5 1
I[TPOTPAMME
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9 KJIACC

KoimmuecTBo yacoB DJIEeKTPOHHbBIE
Ne n/m HaumeHoBaHue pa3ieioB M TeM Kontponbsie | TpakTieckne (uu¢posbie)
NpOrpamMmbl Bcero p p o0pa3oBaTejbHbIE
padoThbI padoThI pecypesI
bu6mmoreka [IOK
1 ToTopenne kypea 8 Kracca 4 https://m.eds00.ru/7f41a302
Bbu6mmorexa [JOK
2 OieMeHTBI KOMOHHATOpHKH 4 1 https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckast BEpOSATHOCTh 4 Brommozexa LHOK
p p https://m.edso0.ru/7f41a302
bu6mmorexa [{OK
4 Hcnbrranns bepuyum 6 1 https://m.edsoo.ru/7f41a302
5 CnyJaitHas BeIM4rHA 6 Buommozexa HOK
ya https://m.edsoo.ru/7f41a302
bubmuorexka [JOK
6 O6obwmenne, KOHTPOIE 10 1 https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO HACOB I10 34 1 5
ITPOTPAMME
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IKJIACC 2024-2025

KosaunuyectBo yacos JJIeKTPOHHBIE
HaumenoBanue (uu¢posBbie)
Ne n/n pa3esioB U TeM Beero Kourpo | Ilpak oOpa3oBaTejibHbIE
NMPOrpamMMbl JBLHbIE rutec pecypchl
padoThl | Kue
padoTt
bl
bu6mmoreka [IOK
1 [losTopenne kypea 8 knacca 1 https://m.edsoo.ru/7f41a302
bu6mmorexa [JOK
2 DJICMCHTBI KOMOMHATOPHKH 2 1 https://m.edso0.ru/7f41a302
3 I'eomeTpuyeckast BEpOSITHOCTD 2 bubmiorexa LIOK
p p https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Henerranus bepHyiin 5 1 https://m.edsoo.ru/7f41a302
5 Ciy4daiigast BeJIM4rHa 5 bubunorexa LIOK
ya https://m.edsoo.ru/7f41a302
bubmnoreka IIOK
6 OBobmienne, KOHTpOID 2 1 https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO 17 1 5
YACOBIIO
ITPOT'PAMME

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: 5-i1 kjacc: 6a30BbIil ypOBEHb: yU€OHUK: B 2 4acTsX, 5 kiacc/
Bunenkun H.A., XKoxos B.1., UecnokoB A.C. u npyrue, AKHUHOHEPHOE
obmectBo «M3naTenncTBO «IIpocBenieHue»

Marematuka: 6-i1 kjacc: 6a30BbIil YpOBEHb: yU€OHUK: B 2 4acTsaX, 6 kiacc/
Bunenkun H.A., ’Koxos B.1., UecnokoB A.C. u npyrue, AKHUHOHEPHOE
obmectBo «M3aarenbctBo «lIpocBemenue»

AnreOpa, 9 kiacc/ MakapsrueB FO.H., Muniok H.I'., Hemkos K.W. u npyrue,
AxnnonepHoe obmectBo «M3naTensctBo «IIpocBeiienne»

AnreOpa, 8 kiacc/ MakaporueB FO.H., Munatok H.I'., Hemikos K.W. u npyrue;
nof penakiuen TensikoBckoro C.A., AkiimoHepHoe o011ecTBo «M3narenbeTro
«IIpocsemieHue»

Anrebpa, 7 kiacc/ MakapsraeB FO.H., Muniok H.I'., Hemxos K.U. u npyrue,
AxrmmonepHoe obmiectBo «M3aarenbetBo «IIpocBemenner

Marematuka. 'eomerpusi: 7-9-e kinacchl: 6a30BbIl YPOBEHb: YU4eOHUK, 7-9
kiaccel/ Atanacss JI.C., byry3zos B.®., Kagomiies C.b. u apyrue,
AxnnonepHoe obmectBo «M3natensctBo «IIpocserienne»

Martematuka. BeposaTHOCT U cTaTUCTHKA: 7-9-€ Ki1acchl: 0a30BbI YPOBEHB:
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y4eOHUK: B 2 yactax, 7-9 knaccel/ Beiconkuit U.P., Amenko W.B.; nox pen.
SAmenko U.B., Axumonepnoe o61iectBo «M3narenbctBo «IIpocBemeHuey

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e MeTtoauueckoe mocoOue K MpeAMETHOMN JIMHUN YUeOHUKOB 110 MaTeMaTHKE
H. 4. Bunenkuna, B. 1. XKoxoBa, A. C. YecHokoBa u Jip.

e Aunrebpa. Metoauueckue pekoMeHaanuu. /-9 kiacc.

e Pabouas terpans. 7 kmace. B 2-x 9. U. 1 m 4.2

e Aurebpa. JInmaktuueckue Matepuaisl. 7 kiacc.(8 kimace, 9 kimacc)

e MeTtonuueckoe mocoOue K mpeaMeTHOM TnHuY yueOHuka "I'eomeTpus 7-9" non
penaxkuuent JI.C. Atanacsina , B. @. byry3osa, C. b. Kagomuesa u jp.

e D.H. banass. 3agaun Ha TOTOBBIX YepTe)ax s /-9 KIaccoB.

e METOAUYECKOE MOCOOHE K MPEIMETHOMN JIMHUM "BeposSTHOCTh U CTATHCTHKA "
nox penakuuen Amenko NM.B.,Mocksa , [Ipocsemenue, 2023 roa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

OI'NC «MOJ HlIkomay
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