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QenepanbHas pabovass nporpamMmma o ydeOHOMy mnpeamery «MaTemaTuka»
(6a3oBbIl ypoBeHb) (mpenmetrHasi obnacte «Marematuka U uH(pOpMaTHKay) (Haiee
COOTBETCTBEHHO — IIPOrpaMMa 10 MaTeMaTHKE, MaTEMATHKa) BKIIFOUAET NOSICHUTEIIbHYIO
3aIHCKY, COJIep>KaHNe 00yUYEHUs], TUIAHUPYEMBIE PE3yJbTaTbl OCBOCHHS MPOrPaMMBbI I10
MaTeMaTUKe, TEMATHYECKOE IIJIaHUPOBAHHUE.

MNOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo martemaTuke g oOydamommxcs 5-9 kiaccoB pazpaboTaHaHa
ocHoBe @®I'OC OOO. B nporpammMe Mo MaTeMaTHKE YUYTEHbl UIEU M TOJOXKEHUS
Konuenmuu pa3sutus MatremaTudeckoro oopazoanus B Poccuiickoit denepanmu.

[IpenmeToM MaTeMaTUKH SBISAIOTCSA (PyHIaMEHTaIbHbIE CTPYKTYPhI HAIIEro MUpa —
MPOCTPAaHCTBEHHbIE (OPMBI W KOJHMYECTBEHHBIC OTHOIICHUS (OT MPOCTEUIINX,
YCBAaMBAEMbIX B HEMOCPEJCTBEHHOM OIIBITE, JI0 JOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX
JUTSI pa3BUTHS HAYYHBIX W MPUKIAAHBIX U7eH). MaremaTrndeckue 3HaHusS 00eCTeYBaOT
NOHMMAHWE MPUHIMUIIOB YCTPOMCTBA W HCIOJb30BAaHUA COBPEMEHHOW TEXHHUKH,
BOCHPUATHE W MHTEPHPETANUIO COLMUAIBHOM, 3KOHOMHYECKOM, MOJIUTUYECKON
uH(pOpMAaIK, A0T BO3MOXKHOCThH BBIMOJHATH PACUETHI U COCTABISATH AITOPUTMEI,
HAXOJUTh U IPUMEHSTH POPMYJIBI, BIAJETh MPAKTHUESCKUMU MPUEMAMU TE€OMETPUICCKUX
U3MEPEHUN U TMOCTPOEHUM, YUTATh UH(POPMAIMIO, MPEACTABICHHYIO B BHJE TaOIHII,
auarpaMM U TpauKOB, JKUTh B YCJIOBHUSX HEONPEACIEHHOCTH U TIOHUMATH
BEPOSITHOCTHBIN XapakTep CIy4alHbIX COOBITHM.

N3yuenne marematnku GpopMupyeT y oOydaromuXcs MaTEMaTUISCKUNA CTHIIb
MBIIIJICHUS, TIPOSBIISIONINICS B OMPEAeIEHHBIX YMCTBEHHBIX HaBblikax. OOyuaromuecs
OCBaMBAIOT TaKWE MNPUEMBI U METOJbl MBIIUICHUS, KaK HWHIAYKUHUS W JEIyKIIUs,
00001IeHre M KOHKPETH3aIusl, aHAJIM3 U CUHTE3, KJIaCCU(PUKAIUSI U CHCTEMaTH3aIlns,
abctparupoBanue u aHATOTHsI. OOBEKTH MATEMATHYECKUX YMO3AKITFOUCHHM, TIPABIIIA UX

KOHCTPYHUPOBAHHUSI PACKPHIBAIOT MEXAHU3M JIOTUYECKHUX MMOCTPOEHUM, CIIOCOOCTBYIOT

BBIPa0OTKE YMeHUS (OPMYITUPOBATh, 0OOCHOBBIBATH M JIOKA3bIBAThH CYKJICHHUS, TEM

CaMbIM pa3BUBAIOT JIOTUYECKOE MblIlIeHHE. M3yuenrne maTeMaTuku oOecreuynBaeT
dbopMHupoOBaHUE ANTOPUTMUYECKONW KOMIIOHEHTHI MBITIUNICHUS M BOCIIUTAHUE YMECHHM
NEUCTBOBaTh MO 3aJIaHHBIM  alTOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIE U
KOHCTPYHUPOBATh HOBBIE. B mpoiiecce pemienus 3a1a4 — OCHOBOM yueOHOM JesITeNbHOCTH
Ha YpOKaxX MaTEMAaTHKH — Pa3BUBAIOTCS TBOpUYECKAs U MPUKIAAHAS CTOPOHBI MBIIIJICHUS.
OOyuenue MaTeMaTrke 1aéT BO3MOXKHOCTh Pa3BUBATh Y 00y4aIONIUXCsl TOUHYIO,
palMoHAIbHYI0O M WH()OPMATUBHYIO peyb, yMEHUE OTOHMpaTh Hambojee MOAXOJSIINe

S3BIKOBBIC, CHUMBOJIMYECKUE, TpauuecKue CpeicTBa sl BRIPAKECHUS CYXKICHUN U
HaIrJISIAHOTO UX MPEJCTABIICHHUS.

[Ipy u3ydyeHUM MaTeMaTUKU OCYIIECTBISICTCS 00Illee 3HAKOMCTBO C METOAaMu
MO3HAHUS JEHCTBUTEIBHOCTH, IPEACTABICHUSIMHU O MIPEAMETE U METOJAaX MaTEMAaTUKH,
WX OTIIUYNH OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMaHUTAPHBIX HAYK, 00 0COOCHHOCTSX
MPUMEHEHUSI MaTeMaTUKH JIJIsl PEIICHUSI HAYYHBIX U MPUKIAAHBIX 3a7a4.



[IpuoputeTHbiMU LENAMH OOy4YeHHsS MaTeMaTuke B 5-9 kjaccax SBISIIOTCS:

dbopMHUpOBaHUE IEHTPAIBHBIX MAaTEMAaTHUYECKUX MOHSATHH (YMCII0, BEIMYMHA,
reoMeTrpuyeckas Qurypa, mepeMeHHas, BEpPOATHOCTb, (DYHKIIHMS), 0O0eCrneyrBaIOIIUX
MPEEMCTBEHHOCTD U NEPCIEKTUBHOCTh MATEMaTUYECKOTO 00pa30BaHus O0yYarOIIUXCS;

NoJIBeICHHE OOY4YaroMIMXCSd Ha JOCTYIIHOM [UJIi HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMATUKU U OKPYKAIOIIET0 MUpa, TOHUMAHUE MAaTEMATHUKUA KaK 4acTH
00111e# KyJIbTYphI YEJIOBEUECTBA;

pa3BUTHE WHTEIICKTYalbHBIX W TBOPUYECKHX CIIOCOOHOCTEH 0OydJaronmxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIEIOBATEILCKUX YMEHUM, KPUTUUHOCTH MBIILJICHUS,
MHTEpeca K U3yYEHUIO MAaTEMATHKY;

dbopmupoBaHre (PYHKIIMOHAIIBHOW MaTEMaTUYeCKOM T'PaMOTHOCTH: YMEHHS
pacro3HaBaTh MPOSIBJICHUS] MaTEMAaTUUECKUX MOHSITHH, OOBEKTOB M 3aKOHOMEPHOCTEU
B peaJbHBIX JKU3HEHHBIX CHUTYyallUAX U MPU U3YYCHHUH APYTUX YUEOHBIX MPEIMETOB,
MPOSIBJICHHSI 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, (QopMynmupoBaTh WX Ha S3bIKE
MaTeMaTUKH U CO3/laBaTh MaTeMaTU4YeCKUEe MOJIEIH, IPUMEHITh OCBOCHHBIN
MaTEeMaTUYECKU ammapar Juisi pEHIeHHs MPaKTHKO-OPUEHTHUPOBAHHBIX  3aj1ad,
MHTEPIPETUPOBATH U OLICHUBATH MMOJYYCHHBIC PE3YJIbTATHI.

OcCHOBHBIC JIMHUY COJICPKaHMS POrpaMMBI 0 MaTeMaThke B 9—9 kiaccax: «Hucna
U BBIUMCICHUS», «Anredpa» («AnreOpandeckue BBIPAKCHUS», «YPAaBHCHHS U
HEpaBeHCTBaY ), « DyHKIUNY, «I"eomeTpus» («I'eomerpuueckue GUrypbl U UX CBOUCTBAY,
«3MepeHne reoMeTpUYEeCcKNX BEIUYUH»), «BeposTHOCT, W cTaTUCTUKa». JlaHHbBIE
JIMHUU Pa3BUBAIOTCS MapajliesIbHO, KaXKJlas B COOTBETCTBUU C COOCTBEHHOM JIOTHUKOIA,
OJIHAKO HE HE3aBUCHUMO OJHA OT JIPYroM, a B TECHOM KOHTAKT€ U B3aUMO/JICUCTBUMU.

Copnep:kaHue nMporpaMMbl O MaTeMaTHKe, paclpeiesIEHHOE MO rojgaM o0ydeHwus,
CTPYKTYpPUPOBAHO TaKUM OOpa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBHBIM
BolpocaM  oOyuwarommuecss — oOpamfaauch  HEOJHOKPATHO, UYTOOBI  OBJIAJICHHUE
MaTeMaTUYECKUMHU TOHSTUSIMA W HaBbIKAMH OCYIIECTBJISJIOCH MOCIEAOBATEIBLHO H
MOCTYNaTeIbHO, C COOJIIOJIEHHEM NPUHIMIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CHCTEMY MaTEeMaTHYECKHUX TMPEJCTaBICHUN O00y4aromuxcs,
paciupsis U yriayOonsist e€, o0pa3ys npoYHble MHOKECTBEHHBIE CBSI3H.

B cootBerctBUN ¢ ®T'OC OOO martemaTuka sIBISE€TCS 00513aTE€IbHBIM YYEOHBIM
pPEeIMETOM Ha YpOBHE OCHOBHOTO o0miero odpaszoBanus. B 5-9 kmaccax maremaruka
TPaJIUIIMOHHO U3YYaeTCs B paMKaX CJIEIYIONIMX yUeOHBIX KypCOB: B 5—0 Kjjaccax — Kypca
«Marematukay, B 7-9 kinaccax — KypcoB «Anredpa» (BKJIHO4asi 2JIEMEHTHI CTATUCTHKU U
Teopuu BeposTHocTe) u «l'eomerpus». IIporpammoil Mo MareMaTHKE BBOJMTCS
CaMOCTOSATENbHBIN yueOHBIN Kypc «BeposiTHOCTD U CTaTUCTUKAY.

OOmiee 4MCIIO YacoB, PEKOMEHAOBAHHBIX JIJISI M3YyYCHHs] MaTeMaTWKu (0a30BBIN
YPOBEHB) Ha YPOBHE OCHOBHOI'0 0011Iero oOpaszoBaHus, — 952 wyaca: B 5 kiacce — 170
qacoB (5 yacoB B Heneno), B 6 kimacce — 170 wacos (5 wacoB B Heneno), B 7 kitacce —204
yaca (6 yacoB B HeJelto), B 8 kimacce — 204 gaca (6 yacoB B Hejaeno), B 9 knacce — 204
yaca (6 4acoB B HEJICITIO).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne MaTreMaTHKH Ha YPOBHE OCHOBHOT'O 00IIIero o0pa3oBaHMs HAIIPaBICHO HA
JOCTHKEHUE OOYYalOIIMMUCA JUYHOCTHBIX, METANpPEIMETHBIX ¢ MPEIMETHBIX
00pa3oBaTEIbHBIX PE3yJIbTATOB OCBOCHUS YU4€OHOTO IIpeMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE  pe3yJbTATBI  OCBOCHHUSI  MPOTpaMMbl O  MaTeMaTHKe
XapaKTepU3yHOTCS:

1) maTpHoTHYecKOe BOCIIUTAHHUE:

MPOSIBJICHUEM HMHTEpECa K MPOIUIOMY W HACTOAIIEMY POCCHMCKONW MAaTE€MATHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTHMIKEHUSIM POCCUHMCKUX MAaTEMaTHUKOB U POCCHUMCKOU
MAaTEMAaTUYECKOM IIKOJIbI, K MCIIOJb30BAHUIO 3TUX HOCTHXKEHHH B IPYIMX HayKax M
NPUKIAJAHBIX cepax;

2) TpajkIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

TOTOBHOCTBIO K BBITIOJTHCHHIO 005I3aHHOCTEH TpaKJaHWHA U peaju3allii ero Mpas,
NPEJACTAaBIICHUEM O MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHMPOBAHUS Pa3IMYHBIX
CTPYKTYD, SIBJICHUH, MPOIEAYP TPaKTaHCKOTO OOIIeCTBa (HapUMep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXXICHHUIO STUYECKHX MPOOJEM, CBSI3aHHBIX C TPAKTUYCCKUM
NPUMEHEHUEM JOCTH)KCHWA HAyKH, OCO3HAHHEM Ba)XHOCTH MOPATbHO-3THUYSCKHUX
TIPUHITUTIOB B ICATEILHOCTH YIEHOTO;

3) TpyaAoBOe BOCITUTAHHE:

YCTAaHOBKOW Ha AaKTMBHOE Yy4YacTH€ B pEIICHHM NPAaKTHUYECKUX 3ajad
MaT€MaTH4YE€CKOM  HAIMpaBJICHHOCTH, OCO3HAHMEM BaXHOCTU  MaTEMAaTHYECKOTO
oOpazoBaHMsi Ha TPOTSHKEHWHM BCEM JKU3HU JUIsl YCHEMIHONW MpoQecCHOHATBLHON
NEATeIbHOCTY M Pa3BUTHEM HEOOXOJUMBIX YMEHUM, OCO3HAHHBIM BBIOOPDOM U
MOCTPOCHUEM HWHIUBHUAYAJTbHOW TPACKTOPUU OOpa30BaHUS M IKU3HEHHBIX IJIAHOBC
y4E€TOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEHH;

4) 3cTeTHYECKOE BOCTIMTAHUE:

CHOCOOHOCTBIO K 3MOLUMOHAJIBHOMY M ACTETHUYECKOMY  BOCHPHSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJad, pELICHUH, pacCyKIE€HUH, YMEHHUIO BHJIETh
MaTEMaTUYECKAE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHHUS:

OpHUEHTALIMEN B AEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUHBIX IIPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YEJIOBEKa, MPUPOJAbI M OOIIECTBa,
NOHMMAaHUEM MATEMAaTHYECKOW HAyKH KakK cepbl YEIOBEUECKOU AESTENIbHOCTH, STAllOB
€€ pasBUTUS M 3HAYUMOCTH JUISl PA3BUTUSA LMBWIM3ALHWH, OBJAJACHHUEM S3BIKOM
MaT€MaTUKU U MaTeMAaTU4YE€CKOU KYJIbTYpPOUW KakK CpEACTBOM IIO3HAHUSA MHUPA,



OBJIaACHHUECM HpOCTCﬁH.IHMH HaBBbIKaMH HCCHCI[OB&TGHLCKOﬁ ACATCIBHOCTH,

6) ¢pu3uveckoe BocnUTaHMe, (POPMHUPOBAHHE  KYJLTYPbI  3A0POBbS H
IMOIMOHAJBLHOIO 0JIaronoJay4Yns:

TOTOBHOCTBIO IPUMEHSATh MATEMATUYECKUE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBBS,
BEJICHUSI 3/I0pOBOro 00pasza >KM3HHU (370POBOE MUTAHUE, COATAHCUPOBAHHBIN pPEXUM
3aHITHH U OTABIXA, PETyJIsipHas Gu3ndeckast akKTHBHOCTH ), CHOPMHPOBAHHOCTHIO HABBIKA
pedrnexkcun, TMpPU3HAHUEM CBOErO IpaBa Ha OIIMOKY M TAaKOro K€ IpaBa JApPYroro
YEJI0BEKa;

7) 3K0JIOTHYECKOe BOCITUTAHNE:

OpUEHTaIlMel Ha TPUMEHEHHE MATEMAaTHYEeCKUX 3HAHUU [JIs pelieHus 3a]a4yB
00JIaCTH COXPAHHOCTU OKPYXKAIoIllel Cpelibl, MJIAaHUPOBAHUS TMOCTYNKOB M OLIEHKU HX
BO3MOXHBIX TIOCIEACTBUN I OKpPYXKAIOWIEH Cpellbl, OCO3HAHUEM TIJI00ATBHOTO
XapakTepa HKOJOTUYECKUX MPOOJIeM U MyTeH UX pelIeHHUS;

8) aganTanus K U3MEHAIOUIUMCS YCIOBHSM CONHATbHOM U MPUPOIHOIi Cpebl:

TOTOBHOCTBIO K JIEUCTBHSM B YCIOBUSAX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO0 JESITeIbHOCTh, B TOM YHCJIE yMEHUE
YUUTBCS Y OPYTHX JIOJEH, mMproOpeTaTb B COBMECTHOW NEATEIbHOCTH HOBBIE 3HAHMUS,
HABBIKU U KOMIIETEHIIMH U3 OIbITA APYTHX;

HE00XOAMMOCThIO B (POPMHPOBAHNUN HOBBIX 3HAHUH, B TOM uucie (popMyInpoBaTh
UJIeU, TIOHATHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSIX, B TOM UUCIIE paHEEe HE U3BECTHBIX,
0CO3HaBaTh JNe(PUIMTHl COOCTBEHHBIX 3HAHUU M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CHOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYallMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYaLMIO KaK BbI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATh MPUHUMAEMbIE PEILICHUS
U JIeHCTBUS, GOPMYJIUPOBATH U OLICHUBATh PUCKU U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATBI

B pesynbTrarte ocBOeHUS IPOrpaMMbl IO MaTEMATHKE Ha YPOBHE OCHOBHOT'O 00IIEr0o
oOpazoBanusi y oOyuaromierocsi OyayT cOpMHUpPOBAHBI METaNpPEIMETHBIE PE3yJIbTATHI,
XapaKTEPHU3YIOIIUECS OBJIAJACHIUEM yYHUBEPCAIBHBIMHA TO3HABATEIBLHBIMH JACHCTBUSMH,
YHUBEPCAIbHBIMU ~ KOMMYHUKATHBHBIMH  JIEUCTBUSIMH U yYHUBEPCAIbHBIMU
PETYISATUBHBIMU ACHCTBUSMHU.

Ilo3naBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIe AeiCTBUS
ba3oBble JJornueckue aeiicTBUsA:

BBIABJISITH M XApPaKTEPU30BATh CYIIECTBCHHBIE TMPU3HAKKM MaTEMATHYECKUX
00BEKTOB, TMOHATHUI, OTHOUIEHUW MEXAYy MOHATUSIMHU, (HOPMYIUPOBATH OMPEACIICHUS
MOHSATUM, YCTAaHABIWBAThH CYIICCTBCHHBIM MPU3HAK KIAaCCU(PUKAIIMU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHMSI, KPUTEPUU [TPOBOIUMOIO aHAIN3A;

BOCIIPUHUMATh, (DOPMYJIMPOBATH U IPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC



U OTpULATENbHbIC, € AMHUYHbIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISAITH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTUBOPEUHSB
dakTrax, [aHHBIX, HAOMIONEHUSX W YTBEPXKICHHUAX, Mpejaratb KPUTECPUUJISA
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;

JIeNaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, TE€AYKTUBHBIX U MHIYKTUBHBIX
YMO3AKIIOYEHHM, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

pa30upaTh J0OKa3aTeNbCTBA MAaTEMaTHUYECKUX YTBEpXKACHUH (IpsiMble U OT
MPOTUBHOTO), IPOBOJIUTH CaMOCTOSITEIILHO HECJIOKHBIE JI0Ka3aTeIbCTBA
MaTeMaTU4YeCKUX (DaKTOB, BBICTPAUBATh APIYMEHTALMIO, NPHUBOJUTH IPUMEPHl H
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpaTh croco0 pelleHus] yueOHOU 3a/1aun (CpaBHUBATH HECKOJIBKO BapHUaHTOB
penieHusi, BIOUpaTh HanboJiee MOAXOIAIUN ¢ YYETOM CaMOCTOSITENIbHO BBIIEIEHHBIX
KPUTEPHUEB).

Ba3oBble nccienoBaTeIbCKHE JeHCTBHS

UCIIOJIB30BaTh  BOMPOCHI KAk HCCIAEAOBATEIbLCKUH HMHCTPYMEHT IIO3HAHUA,
(bopMyIHpOBaTh BOIIPOCHI, (DUKCHUPYIOIIHE MTPOTUBOPEUHE, TTPOOIEMY, CAMOCTOATEIHLHO
yCTaHaBJIMBAaTh MUCKOMOE M JaHHOE, (OPMHUPOBATH THIIOTE3Y, apryMEHTHPOBATh CBOIO
ITO3UIIHIO0, MHEHHUE;

IIPOBOJIUTH IO CAMOCTOSITEIIBHO COCTABIICHHOMY ITIJIaHY HECJIOXKHBIA YKCITIEPUMEHT,
HEOOJIBIIIOE MCCIICIOBAHKE 110 YCTAHOBICHUIO OCOOSHHOCTEH MaTeMaTHUECKOr0 00hEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKLy COOOM;

CaMOCTOATEIILHO (OPMYJIMPOBAaTH OOOOIICHUS M BBIBOJBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOIOJCHUS, UCCIICIOBAHMS, OIICHUBATh JOCTOBEPHOCTh MOTYYCHHBIX
pe3yabTaTOB, BBIBOJIOB M 0000IIIEHU;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IIpollecca, a TakKe BBIJIBUTATh
MPEATIOJIONKEHUS O €r0 PAa3BUTUH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanueii:

BBISIBIISAITH ~ HEIOCTATOYHOCTh W M30BITOYHOCTh  WHGOPMAINHM,  JIAaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a]1a4H;

BHIOMpATh,  aHAJIM3UPOBaTh, CHCTEMATH3UPOBaTh M  HHTEPIPETHPOBATH
uHGOPMAITUIO Pa3TUIHBIX BUAOB U (POPM IIPEICTaBIICHNUS,

BBIOMpATH (POpMy mpeacTaBiIeHUs HHOOPMAIUU U WLTIOCTPUPOBATH PelllaeMble
3a/1auu CXeMaMu, TuarpaMMaMu, HTHOU rpaduKoi 1 WX KOMOMHAIIHSIMU;

OIICHMBATh HAJEXKHOCTh MHPOPMAIMK IO KPUTEPUSIM, TPEITI0KCHHBIM YYUTEIIEM
WM CPOPMYTMPOBAHHBIM CaMOCTOSTEIIBHO.

KoMMyHUKAaTHBHBbIC YHUBEpPCAJIbHbIC Y4eOHbIC ACCTBHS:

BOCIIPUHUMATL H (bOpMyJ'II/IpOBaTB Cy)KACHNSA B COOTBCTCTBUU C YCJIOBHAMU H
OeJIAMHU 06H_ICHI/ISI, SICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3PCHHUA B YCTHBIX
W IMMCbMCHHBIX TCKCTAX, AaBaTh ITOACHCHUSA 110 X0y PCIICHUSA 3a1a4, KOMMCHTHUPOBATDH



NOJIyYEHHBIN PE3yJIbTaT;

B XOJe¢ OOCYXJEHHs 3a/JaBaTh BOINPOCHI IO CYLIECTBY OOCYXIa€MOH TEMBI,
npo6JieMbl, pelaeMoi 3aJlauM, BbICKA3bIBaTh WJI€H, HALIEJICHHbIE HA MOMCK PEIICHHUS,
COMOCTAaBIIATh CBOM CYXXJEHUS C CYXICHUSMU JPYrMX YYaCTHUKOB JIMAJora,
0OHapy>XMBaTh pa3IMuMe U CXOACTBO IO3HIIMI, B KOPPEKTHON PopMe (HopMyIupoBaTh
pasHorjacusi, CBOM BO3paKEeHUS;

MPEACTABIATh PE3YyJbTaThl PELICHUs 3a7aud, SKCIEPUMEHTa, MCCIEIOBaHus,
IPOEKTa, CaMOCTOSATEIbHO BBIOMPATh (oOpMaT BBICTYIUICHUS € Y4Y&TOM 3ajad
IPE3EHTAlMU U OCOOEHHOCTEN ay IUuTOpUU;

MIOHUMATh U UCIIOJIb30BaTh MPEUMYLIECTBA KOMaHAHOW U MHIUBUIYaIbHOU pabOTHI
IIPU PEIICHUU YUYeOHbIX MaTeMaTUUECKHX 3a7ay;

NPUHUMATh L€ COBMECTHOW JIESTENIbHOCTH, IUIAHUPOBATh OPTaHU3ALMIO
COBMECTHOH paloThI, paclpenesaTh BUAbl paboT, 10roBapuBaThCs, 00CYKAAaTh MPOLEecC
U pe3yabTaT padoThl, 0000111aTh MHEHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYMNIOBBIX (opmax padoTel (0OCykaeHus, oOMEH MHEHUSIMH,
MO3TOBbIE IITYPMbI U IPYTHUE), BBITIOIHATH CBOIO YaCTh paOOThI M KOOPIUHUPOBATH CBOU
JEUCTBUA C APYTMMH WICHaMH KOMaH/Ibl, OLIEHUBATh KA4€CTBO CBOETO BKJIaJa B OOLIUI
IPOIYKT IO KpUTEPHUAM, C(HOPMYITUPOBAHHBIM YUYACTHUKAMH B3aUMOJECHCTBUS.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSATEIILHO COCTAaBJIATH TUTAH, AITOPUTM PEIICHUS 3a7add (WIH €ro 4acTh),
BBIOWpATh CMOCO0 pelieHrus ¢ YY4ETOM MMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBAaTh W KOPPEKTHPOBATH BAapUAHTHI PEIICHHH C YYETOM
HOBOW MH(pOpPMAIIUH.

CaMOKOHTPOJIb:

BJIaJIeTh CMOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJIS TIpoliecca M pe3ysbTara
pELIeHHs] MaTEMaTHYECKON 3aauH;

NPEABUAECTh TPYIHOCTH, KOTOPbIE MOIYT BO3HHMKHYTh IpPH PELICHUH 3a/JayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HalIEHHBIX
OIIKOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa JI€ATEIbHOCTH IIOCTABICHHOW LIENU U
YCIIOBUSIM, OOBSICHATh NPUYMHBI JTOCTMXKEHHMS] WM HEAOCTUXKEHUS UENH, HAXOJUTh
OIIKOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IMPEIMETHBIE PE3YJIBTATHI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOTrPAMMBbI [0 MATEMATUKE MPEICTABIICHBI 110
rojaM oO0ydeHHUs B CJIEAYIOLIMX pa3fesiax MporpaMMbl B paMKaxX OTAEIbHBIX Y4EOHBIX
KypcoB: B 5—6 kjaccax — Kypca «Maremarukay, B /-9 kinaccax — KypcoB «Amnre0pay,
«I'eomerpus», «BEpOsITHOCTD U CTATUCTHUKAY.



®EJIEPAJIBHASI PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

HOACHUTEJIBHASA 3AIIMCKA

[IpuoputeTHPIMH LETSIMU OOy4YeHHUS MaTeMaThke B 5—0 Kjaccax SBISIOTCS:
IpOJ0JKEHUE (POPMUPOBAHUSI OCHOBHBIX MAaT€MaTUYECKUX MOHATHHA (YHCIIO,
BEJIMYMHA, TeoMeTpuueckass Qurypa), oOecrneynBalOUIMX MPEEMCTBEHHOCTh U

NEPCHEKTUBHOCTh MAaTEMATHYECKOr0 00pa30BaHusl 00yYarOIUXCs;

pa3BUTHE MHTEIUIEKTyalbHBIX M TBOPYECKHX CIOCOOHOCTEH OO0ydarommxcs,
MO3HABATENILHON aKTUBHOCTH, HUCCIENOBATEIbCKUX YMEHUH, HHTEpeca K M3yUYEHHUIO
MaTeMaTUKH;

NoJiBeicHHe OOydYaroIMXCid Ha JOCTYIHOM JUIsi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3H MaTEMaTUKU U OKPY’KaOILIETr0 MHUPA;

dbopmupoBaHue (QPYHKIIMOHAIBHOW MAaTeMAaTHYECKOW TI'pPaMOTHOCTH: YMEHUs
pacno3HaBaTh MaTeMaTHYECKUE OOBEKThl B PEAIbHBIX IKU3HEHHBIX CHUTYalUsX,
OPUMEHSATh OCBOCHHBIE YMEHHUS [UIsl PELIEHUs MPAKTUKO-OPUEHTHUPOBAHHBIX 3ajady,
UHTEPIPETUPOBATh IOJYYEHHBIE pE3yJbTaThl W OLEHHMBaTh HMX Ha COOTBETCTBUE
MPAKTUYECKON CUTYALUH.

OcCHOBHBIE JIMHUU COJIEp)KaHMS Kypca MaTeMaTUKM B 56 Kkjaccax —
apumMeTnyeckas 1 reoMeTpUuecKas, KOTOpPble pPa3BUBAIOTCS MapajuIeNbHO, KaKJIasiB
COOTBETCTBUM C COOCTBEHHOW JIOTMKOHM, OJHAKO, HE HE3aBUCHMO OJIHa OT JApPYroi,a B
TECHOM KOHTaKTe€ M B3aUMOJEHCTBUU. Takke B Kypce MAaTeMAaTHKH MPOUCXOJUT
3HaKOMCTBO C 3JIEMEHTaMU anreOpbl U OMUCATEIbHON CTATUCTUKH.

N3yyenue apupMeTHyeckoro marepuaiga HAaYMHAETCS CO CHUCTEMATH3aluu U
Pa3BUTHS 3HAHUW O HATYPaIbHBIX YHCIIAX, MOJYUYEHHBIX Ha YPOBHE HaYaIbHOTO OOIIETO
oOpazoBanusi. Ilpu 3TOM COBEpIIEHCTBOBAHWE BBIYMCIUTENBHON TEXHUKH U
dbopMHpOBaHHE HOBBIX TEOPETUYECKMX 3HAHMM  coueTaeTcs C  pa3BUTHEM
BBIUMCIIMTEIbHOW KYJBTYpPhl, B YaCTHOCTU C OOyYE€HHEM MpOCTEHIIMM Npuémam
NPUKUJIKH W OLEHKU pe3yJbTaTOB BBIUMCICHUN. M3yueHue HaTypalbHBIX YHCEN
poJoKaeTcs B 6 Kjacce 3HaKOMCTBOM € HauyaJbHBIMU OHATUSMU TEOPUH JE€TUMOCTH.

Hauano u3ydenus 0OBIKHOBEHHBIX M IECATHUHBIX APOOEi OTHECEHO K 5 Kilaccy. JTo
NIEPBBI 3TAIl B OCBOCHUH APOOEii, KOT]a MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU UJICSIMH,
NOHATUSIMU TeMblL. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX APOOEH B MOJHOM 00bEME

MPEALIECTBYET U3YUCHHIO JECATUUHBIX APOOEH, yTo 11e1eco000pa3Ho C TOYKU 3PEHHUS

JIOTUKU W3JI0)KEHUS YMCJIOBOM JIMHUM, KOTJa MpaBWia JEHCTBUM C AECATUYHBIMU
IpOoO0sSIMU MOYKHO OOOCHOBATh YK€ U3BECTHBIMHM aJITOPUTMaMH BBINIOJHEHUS AEUCTBUI

C OOBIKHOBEHHBIMU APOOSMHU. 3HAKOMCTBO C JIECATHYHBIMHU JIPOOSMU PACIIUPUT

BO3MOXHOCTH JJI1 MOHMMAaHUsI 00yYaroUMMUCS MPUKIAIHOTO MPUMEHEHUs HOBOU
3aMKiCH MPU U3YYEHUU JPYTUX MPEIMETOB M MPU NPAKTUYECKOM HCIOJIb30BAHUH.

K 6 xmaccy oTHecEH BTOpOIi 3Tan B M3y4YeHUH ApoOeH, e MPOUCXOIUT
COBEPIIEHCTBOBAHNE HABBIKOB CPABHEHUS U IIpeoOpa3zoBaHus IpoOel, OCBOCHHE HOBBIX
BBIUMCIIUTEIbHBIX AJITOPUTMOB, OTTAUUBAHUE TEXHUKHU BBIYHUCICHHM, B TOM YHCIIE
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3HAUYCHUN BBIPAKEHUM, COAEpXKAIMIMX UM OOBIKHOBEHHBIC, U JIECSITUYHBIC IpOOH,
YCTaHOBJICHHUE CBSI3€M MEX1y HUMHU, PAaCCMOTpPEHHE MPUEMOB pEIICHUS 3a/1a4 Ha JpOoOH.
B naygarne 6 kiiacca mpoMCXOAUT 3HAKOMCTBO C MTOHSITHEM IMPOLICHTA.

OCo0EHHOCTHIO M3YYEHUS TIOJIOKUTENBHBIX M OTPUIIATEIBHBIX YMCEN SBJISIETCS TO, YTO
OHHM TaKXe MOTYT pacCMaTpUBAaThCs B HECKOJIBKO 3TanoB. B 6 kitacce B Havane n3ydeHus
TeMbl «I1oJI0KUTENBbHBIE U OTpULIATEIbHBIE YK CIIa» BhIEAETCs noareMa «Llenble uncnay,
B paMKax KOTOpOM 3HAKOMCTBO C OTpHUIIATEIbHBIMU YHCJIAMU U JICUCTBUSIMUC
MOJIO’KUTENbHBIMUA M OTPULIATENBHBIMU YHCIAMH TIPOMCXOJIUT HA OCHOBE COJIEPKATEIBLHOTO
M0JTX0/1a. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMUTE O0YYAIOIIUXCS MTPAKTUYCCKH
CO BCEMHU OCHOBHBIMHU TMOHSTHUSMH TE€Mbl, B TOM YHUCJE U C MpPaBWIAMHU 3HAKOB IpU
BBITIOJIHEHUN apu(PMETHUECKUX JCUCTBHA. V3yueHne palMoHalIbHBIX YHCET Ha 3TOM He
3aKOHYUTCS, a OyJIeT MPOJI0JKEHO B Kypce alireOphl / Kiiacca.

[Ipu oOy4yeHMM pEIIeHUI0 TEKCTOBBIX 3aJady B 50 Kiaccax HCIOIb3YIOTCS
apudmeTndeckue mpuéMal pereHus. [Ipu oTpaboTke BEIUUCIUTEIHHBIX HABBIKOB B 5—0
KJIaCCaxX paccMaTpHUBAIOTCS TEKCTOBBIE 3a/1a4U CIAEAYOIIMX BUIOB: 33J]a4 Ha IBH>KEHUE,
Ha YacTH, Ha IOKYIKH, Ha pabOTy U MPOU3BOJIUTEIILHOCTD, HA MPOLIEHTHI, HA OTHOILICHUS
u npomnopiuu. OOydaroniuecs 3HAKOMATCS ¢ MPUEMAMU pelIeHUs 3a7ad repedopom
BO3MOXHBIX BapUAHTOB, y4arcs padoTaTh ¢ mHGOpMaIMei, mpeacTaBieHHoi B Gpopme
TaOIUI] WU JUArpPaMM.

B mporpamme yue6GHOro kypca «Maremarukay MpeaycMOTpPEeHO (OpMHpOBaHUE
NPOIEIEBTUYECKUX alreOpandyeckux NpejcTaBieHuil. bykBa kak CMMBOJ HEKOTOpPOTO
yucjaa B 3aBUCHMOCTM OT MAaT€MaTUYECKOrO KOHTEKCTa BBOJMUTCS MOCTENEHHO.
BykBeHHasi CHMBOJIMKA IMIMPOKO MCHOJB3YETCA MPEXAE BCEro JUIsl 3alucH OOIIMX
YTBEPKACHUHN U MIPEUIOKEHUM, OPMYJI, B YACTHOCTHU JJIsI BEBIYMCIICHUS TEOMETPUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISD) YUCIa.

B mporpamme yueGHOro kypca «MartemaTuka» NpelCTaBleHA HarJsHas
TEOMETpPUS, HANpaBJICHHAs HA Pa3BUTHUE OOPA3HOIO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUs, N300pA3UTENbHBIX YMEHUI. DTO BaXKHBIM 3Tal B U3yYEHUU T'€OMETPUH,
KOTOPBIM OCYIIECTBIISIETC HA HArJISJHO-IPAKTHYECKOM  YPOBHE, OMNUPAETCSAHA
HarJISIAHO-00pa3HOe  MbBIIUICHHE — oOydaromuxcsi.  bonblmas  poib  OTBOJAUTCS
MPAKTUYECKOHN JEeATEIBHOCTH, OMBITY, SKCIEPUMEHTY, MOiesiupoBaHuto. OOyydaroniecs
3HAKOMSITCS C TE€OMETPUYCCKUMU (UTYpaMU HA TUIOCKOCTH M B TPOCTPAHCTBE, C HX
MPOCTEHUIIMMU  KOH(DUTYpalusIMH, ydaTcs H300pakaTh HMX Ha HEJIMHOBAaHHOW W
KJIeTYaToON Oymare, paccCMaTpuBarOT UX MPOCTEMIMe CBOMCTBA. B mpolecce nzyueHus
HarJISIAHOW reoMeTpUU 3HAHUS, MOJTYYECHHbIE O0YUYaroIIMMUCS Ha YPOBHE HA4YaJIbHOTO
o01ero 00pa3oBaHusi, CHCTEMATH3UPYIOTCS U PACIIIUPSIOTCS.

CornacHo yuyeOHOMY TUIaHy B 5—6 Kilaccax M3ydaeTcs MHTErPUPOBAHHBIN TpeIMeT
«Marematukay, KOTOpPbIM BKJIIOYAET apUPMETHUYECKUN MaTepuall M HATJISAHYIO
TEOMETPHIO, a TaKXKe MPOMNEJEBTUUECKUE CBEICHUS U3 ajareOphl, JIIEMEHTHI JIOTUKUA U
Hayalia ONHUCaTEIbHOW CTATUCTUKH.

OO61iee 4yncIo YacoB, PEKOMEHOBAaHHBIX ISl U3y4YeHHS MaTeMaTuku, — 340 4acos:
B 5 kiacce — 170 yacos (5 yacoB B Hezenio), B 6 kimacce — 170 yacos (5 yacoB B HEJEIIO).
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COJEPXKXAHME OBYYEHUA
5 KUIACC

HarypaJjbHble ync/ia u HYJIb

Harypanbnoe wumcno. Psn nHarypanbubix uyucen. Yucno 0. H3oOpaxenue
HaTypaJIbHBIX YUCET TOYKAMU Ha KOOPAUHATHOMN (YMCIIOBOM) MPSAMOI.

[lo3unmonHas cucremMa cyucieHus. PuMckas Hymepanus Kak IpUMEp
HEIO3UI[MOHHOM CUCTEMBI CUUCIIEHUs. [lecaTuuHas cucremMa CUuCIICHHUS.

CpaBHEHHE HATypajbHBIX YMCEJ, CPABHEHHWE HATYpPAJbHBIX YHCEI C HYJIEM.
CrniocoObl cpaBHEeHMsI. OKPYTJIEHHE HATYPaTbHBIX YHCEIL.

CnoxeHne HaTypallbHBIX YMCEJ, CBOMCTBO HYJISI IIPU CII0KEHUU. BrlunTaHnue Kak
JeicTBrEe, 00paTHOE CIOKEHHIO. Y MHOXKEHUE HATypajbHBIX YHCEN, CBOMCTBA HYJS U
CIMHMIIBI TP YMHOXEHUHU. JleneHue kak JelcTBHE, OOpaTHOE YMHOXEHHUIO.
KoMmrioneHTs! neiicTBui, CBsA3b Mex 1y HUMH. [IpoBepka pe3ynbrara apupMeTudecKoro
neuictBuda. IlepemecTuTenbHOE W COYETATENBHOE CBOMCTBA (3aKOHBI) CIIOXKECHHS H
YMHOKEHHUSI, paclpeieuTeIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnonb3zoBanue OyKB Il 00O3HAYEHUS HEM3BECTHOIO KOMIIOHEHTa U 3allUCH
CBOMCTB apuU(hMETUUECKUX JTCHUCTBUM.

JlenuTenu U KpaTHBIE YHCIIA, Pa3ioKeHUe Ha MHOXuTenu. IIpocTeie n cocTtaBHbIE
gyucna. [Ipusnaku aenmumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkom.

CrerneHp ¢ HaTypaJbHBIM NOKa3aTejeM. 3alKCh YNCIa B BUJE CYyMMbI pa3psIHbIX
ClaraeMbix.

HucnoBoe BolpaxkeHUe. BrluncieHne 3Ha4€HUN YUCIOBBIX BBIPAXKCHUH, NMOPSIOK
BBIITOJTHEHUS JEeUCTBUU. VICHONB30BaHWE NpPU BBIYUCIECHHUAX IIEPEMECTUTENBHOTO U
COUETATEJIHLHOTO CBOMCTB (3aKOHOB) CIIOXKEHHMSI M YMHOKEHHUS, PacHpeneluTeaIbHOro
CBOMCTBA YMHOKEHMUS.

Apoodu
[IpencraBienre o ApoOU Kak crocoOe 3armmucH 9acTH BelMUUHBL. OOBIKHOBEHHBIC

npobu. IlpaBunbHble M HempaBWibHbIE ApoOu. CwmemaHHas apoOb, IpencTaBlIEHUE
CMEIIaHHOW ApoOu B BUAEC HENMPaBUIBLHOM APOOM W BBIJIEJICHUE LEIOW YacTU 4Yucia
U3 HempaBWIbHOW npobu. M3o0pakeHwe aApoOel TOUYKaMu Ha YHUCIOBOW MPSMOM.
OcHoBHOe cBoicTBO Apobu. Coxpamenue apodei. IlpuBeaenue npoOu K HOBOMY
3HameHaTeno. CpaBHeHUE qpoOeit.

CnoxxeHHe W BbIYMTAHHME JpoOed. YMHOMKEHHE U JIeJieHHuEe ApoOeil, B3auMHO-
obpartnple apodu. HaxoxkaeHne yacTu 1esIoro 1 mejioro Mo ero 4acTH.

Hecsatuunas 3amuchk apoOei. IlpencraBnenue necsATUYHOM JpoOW B BHIIE
OOBIKHOBEHHOU. M300pakeHue NECATUYHBIX ApoOed TOYKaMU Ha YHMCIOBOM MPSAMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

Apudmernueckue AEUCTBUS ¢ JECATUUHBIMU Jpo0siMu. OKpyIiieHne AECITUYHBIX
TpoOei.
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PemmeHune TeKCTOBBIX 3a1a4

Pemiennie TeKCTOBBIX 3adad apuMETHYECKUM crocoOoM. PerieHue Joruyeckux
3a1a4. Pemenue 3aga4 mepebopoM BceX BO3MOXKHBIX BapuaHTOB. Vcrmonb3oBaHue npu
peIlIeHUH 3a7a4 TaOJIUIl U CXEM.

Pemienue 3agau, coaepkammx 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIMUUHBI: CKOPOCTb,
BpEMs, PacCTOsIHME, II€HA, KOJMYECTBO, CTOMMOCTb. EJWHUIIBI W3MEPEHHUS: MAaCCHI,
00bEMa, 1IeHbI, PAaCCTOSHUS, BpEMEHU, CKOPOCTU. CBSA3b MEXKY €IMHUIIAMU U3MEPECHUS
Ka)XKJI0M BEJIMYMHEI.

Pemenrie 0CHOBHBIX 3aJ1a4 Ha APOOH.

IIpencraBiieHre TaHHBIX B BUJIC TAOJIHI], CTOJIOYATHIX JUATPAMM.

Harnsignas reomerpust

Harnsnaele npencraBieHus o Qurypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
JIy4, YroJ1, JJIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, Kpyr. Yroi. [IpsMon, ocTpslii, TyIion
Y Pa3BEPHYTHINA YTJIbI.

JInuHa OTpe3Ka, METPUYECKME €IWHHULbI JUIMHBL. JIMHA JOMaHOHM, NEpUMETP
MHOI'OYTOJIbHUKA. MI3MepeHne U MOCTPOEHNE YIJIOB C IIOMOIIBIO TPAHCIIOPTUPA.

Harnsinaple mpencrtaBiaeHuss o (@urypax Ha IJIOCKOCTH: MHOTOYTOJBHUK,
MPSIMOYTOJILHUK, KBaJIpaT, TPEYTOJILHUK, O PABEHCTBE (PUTYD.

N3obOpaxxenne ¢uryp, B TOM uucie Ha kietyator Oymare. IlocTtpoenue
KOH(UTypaIuii U3 yacTel MpsMOn, OKPY>KHOCTH Ha HETMHOBAHHOM U KJIeT4aToi Oymare.
Hcnonb30BaHre CBOMCTB CTOPOH M YTJIOB MPSMOYTOJIbHHUKA, KBApATa.

[Inomaas  OpSAMOYTrOJbHHKA U MHOT'OYTOJIbHUKOB, COCTaBJICHHBIX U3
PSIMOYTOJILHUKOB, B TOM YHCIIe GUTYP, N300paKEHHBIX HA KJIeTdaTol Oymare. EnnHuIb
W3MEPEHUS TUIOIIAMN.

Harnsinaele mpencraBieHus O MPOCTPAHCTBEHHBIX (UTypax: MNPSIMOYTOJIbHBIN
napayienienunea, Kyo, MHOTOTpaHHUKHU. 300paxeHne mpoCTeHIIIMX MHOTOTPaHHUKOB.
Pa3eéptku kyOa u napamienenuneaa. CozaaHue Mojesiel MHOTOrpaHHUKOB (U3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U IPYTUX MATEPHAIIOB).

O0BEM MPAMOYTOIBHOTO Mapauienenunesaa, kyoa. Enuanimp namMepenus oonéMa.

6 KJIACC

HarypaJjbHble unciia

Apudmernueckue JEHCTBUS C MHOIO3HAUYHBIMM HATYyPaJbHBIMU  YHUCIIAMHU.
YucnoBble BBIpaKEHUs, MOPSIOK JEUCTBHM, UCIONb30BaHUE CKOOOK. Mcmonb3oBaHue
IIPU BBIYHUCICHUAX IEPEMECTUTENBHOIO M COYETATEIbHOIO CBOMCTB CIIOKECHUS U
YMHOKEHHUSI, paclpeiesIUTEIbHOIO CBOWCTBA YMHOKEHUA. OKpYIJIeHHE HaTypajbHBIX
YHCEJL.

JlenuTeny U KpaTHbIE YuCIla, HauOOJIbIIUI OOIIMH AETUTENb U HAUMEHbIIEee 0011ee
KpaTHoe. /[eIuMOoCTh CyMMBI U IIPOU3BEACHUS. J[elIeHne C OCTaTKOM.
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Apoou
OObIKHOBEHHAsi JApOoOb, OCHOBHOE CBOWMCTBO JpoOH, COKpalleHue ApooOei.

CpaBHeHue U ynopsiiounBaHue apobOeil. Perienune 3aady Ha HaXOXJIEHHUE YacTHOT
LIEJIOr0 U LIEJIOT0 10 ero yacTy. JpoOHoe unciio Kak pe3yabpTaT aeneHus. [IpeacraBienue
JNECATUYHOU JpoOM B BUIE OOBIKHOBEHHON ApoOM M BO3MOXHOCTH MPEACTABICHUS
O0OBIKHOBEHHOM Jp0oOH B BUJIE IeCATUYHOM. [lecaTuanbie ApoOu 1 MeTpuUuecKas cucTemMa
Mep. Apudmernyeckue ACHCTBUS U UYHUCIOBBIE BBIPAXKEHUSC OOBIKHOBEHHBIMH U
JECATUYHBIMU IPOOSIMH.

OtHotenue. Jlenenre B JaHHOM OTHOLIEHUHU. Maciitad, nponopuus. [Tpumenenue
MPONOPLHI NPH PELICHUH 3a1a4.

IlonaTne npoueHra. BprumciieHHME NPOLEHTa OT BEJIMYMHBI U BEJIMYMHBI 110 €€
OpOLEHTY. BbIpakeHue MPOLEHTOB MAECITUYHBIMU JpoOsimu. Pemenue 3amgadna
IPOLIEHTHI. BhIpaskeHre OTHOILIIEHUSI BEJIMYUH B IPOLICHTAX.

IHonoxuTeabHBbIC M OTPULIATEIbHbIC YHCJIA

[TonoxurenbHble W oTpuLaTeNbHble 4ucna. Llenpie uncna. Monaynbs 4yucia,
reoMeTpuiecKasi MHTepIrpeTanus Moays yucia. M3o0pakeHue yncesn Ha KOOPAUHATHOM
npsmoil. YucnoBeie npomexyTku. CpaBHeHue uucel. ApuMeTHdecKue IEeUCTBUSIC
MOJIOKUTEIIbHBIMHA M OTPULIATEIIbHBIMHU YU CIIAMM.

IIpssmoyrosibHass cucremMa KOOPAHMHAT Ha IUIOCKOCTH. KoopamHarsl TOYKHM Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoeHue Touek u ¢Guryp Ha KOOpAMHATHOU
IUIOCKOCTH.

bykBeHHbIE BbIPaKEHUA

[Ipumenenue OyKB 1Jisl 3allMCH MaT€MaTUYECKUX BBIPAKEHUNW W MPEIJIOKEHUU.
CpoiictBa apupmMeTnyeckux JAeHCTBUUA. byKBEHHBIE BBIPAKEHHS U  YHCIIOBBIC
NIOJACTAaHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XKIECHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyibl, GopMysbl MepUMETpa M IUIOMIAAM MPSMOYTrOJbHUKA, KBajapara, o0bEMa
napajiesienuneaa u Kyoa.

PemmeHune TeKCTOBBIX 3a1a4

Pemnienrie TeKCTOBBIX 3aaad apuMETHUYECKUM CIOCOOOM. PelieHne Joruueckux
3anau. Penienue 3a1a4y nepebopoM BCeX BO3MOKHBIX BApUAHTOB.

Pemenue 3anay, comepkammx 3aBUCUMOCTH, CBA3BIBAIOIINX BEJIMYUHBI: CKOPOCTb,
BpEMsI, pacCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOMMOCTh, IIPOU3BOAUTEIBLHOCTD, BpeMsi, 00BEM
paboTel. EquHUIIBI U3MEPEHUS: MAacChl, CTOMMOCTH, PACCTOSHHUS, BPEMEHH, CKOPOCTH.
CBsI3b MEXy €IMHULIAMYU U3MEPEHUS KaXKJI0W BEJIUYUHBI.

Pemenne 3amad, CBSI3aHHBIX C OTHOLIEHWEM, IPONOPILUOHAIBHOCTHIO BEIUYHUH,
MPOIICHTAMU; PEILICHHE OCHOBHBIX 3a7a4 Ha IPOOU U MPOLICHTHI.

OueHka W TIpUKHUAKA, OKpyrjeHue pesyiabrata. CocTtaBiieHHe OyKBEHHBIX
BBIPAKEHUH 10 YCIOBHIO 3a/1a4H.

[IpencraBienre JaHHBIX C MOMOIIBIO TaOmul, W jauarpamm. Cronduyarbie
JIHarpaMMbl: YTE€HUE U IOCTpOCHUE. UTeHnEe KPyroBbIX JUATPAMM.
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Harasinnas reomerpust

Harnsaueie npencrasienus o ¢urypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jy4, yroJ, JJOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY’KHOCTB,
KpYT.

B3aunMHOe pacnosioxxkeHue AByX NpsIMBIX Ha IJIOCKOCTH, MapajulesIbHbIE MPSMBbIE,
IIEPIICHIMKYJISIPHBIE IIPsIMbIE. MI3MepeHne pacCTOSHUI: MEK 1y IBYMsI TOUKAMH, OT TOUKHU
JI0 TIPSIMOM, JUTMHA MapIIpyTa Ha KBAJIPATHOM CETKE.

N3Mepenne © TOCTPOEHHE VYIVIOB C€ MOMOIIBIO TpaHcHopTtupa. Bumasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYIOYTOJIbHBIN, paBHOOEAPEHHBIH,
PaBHOCTOPOHHUU. YUEThIPEXYTOIBHUK, IPUMEPHI UETHIPEXYTONIBHUKOB. [[psIMOYTONBHUK,
KBaJIpaT: UCIOJIb30BAaHUE CBOMCTB CTOPOH, YIJoOB, JauaroHaneil. l3oOpaxeHue
reoMeTpu4YeCKuX (QUryp Ha HEJIMHOBAaHHOW Oymare C HCIIOJIb30BaHUEM LHUPKYJIS,
JUHENKH, yTOIbHUKA, TpaHcnopTupa. [loctpoeHus Ha kieTdaroi Oymare.

[lepumerp mHoroyronbHuKa. [loHATHE mOmanu (GUTYpHl, €IUHUIBI U3MEPEHUS
wiomaan. [pubnmxénnoe namepenue mwiomaan Guryp, B TOM 4YMCIE Ha KBaJpaTHOMN
cetke. [IpubnmxéHHOEe M3MepeHUe NITMHBI OKPYKHOCTH, TIJIOMIATH KpyTa.

CuMmmMeTpusi: eHTpalbHas1, 0CEBas U 3€pKAbHAsI CHMMETPHHU.

[TocTpoeHne CUMMETPUYHBIX (QUTYD.

Harnsinablie peacTaBieHus 0 TPOCTPAaHCTBEHHBIX GUTYpax: mapayljieIenuneI, Kyo,
npu3Ma, upaMujia, KOHyC, HUIUHJP, map u chepa. M3o0paxeHnrue npocTpaHCTBEHHBIX
¢uryp. [Ipumepst pa3BEPTOK MHOTOTPAHHUKOB, IIJIMH/IpA U KoHyca. Co3manue Moiesnei
MPOCTPAHCTBEHHBIX (pUryp (M3 Oymaru, mpoBOJIOKH, TUTACTUIIMHA U IPYTUX MaTEPUAJIOB).

[Tonarne oO0BEMa, enuHMIBI u3MepeHus o0bEMa. OOBEM MNPSIMOYTOIHLHOTO
napaJenenurnena, Kyoa.

IMPEAMETHBIE PE3YJIBTATHBI

[IpeaMmeTHBIC peE3yJbTaThl OCBOCHHUS TMPOrpaMMBlI Y4EOHOrO Kypca K KOHITY
o0yueHus B 5 KJiacce:

Yucjia v BLIYUCICHUSA

[loHumaTe W MPaBUIBHO YHOTPEOJATh TEPMUHBI, CBSI3aHHBIE C HATypaJlbHBIMU
YUCJIAMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMH.

CpaBHUBATh M YNOPSAOYMBATh HATYpaJbHBIE YUCJA, CPABHUBATh B MPOCTEHUIINX
CiIy4asix OObIKHOBEHHBIE IpOo0OU, JECATUUHBIE JPOOH.

CoOTHOCUTH TOYKY Ha KOOPJIMHATHOU (YUCIIOBOI) MPSIMOI C COOTBETCTBYIOIIUM €H
YUCJIOM U M300pa)kaTh HaTypajibHbIE YMCJIa TOYKAMU Ha KOOPJIUHATHOM (YHCIIOBOW)
IPSAMO.

BeimonasaTh  apudMeTHueckue  IeWCTBUS ¢ HATypPAJbHBIMH  YHCIIAMH,
C OOBIKHOBEHHBIMU APOOSMU B IPOCTEUIINX CITydasiX.

BrINonHATE IPOBEPKY, IPUKUJIKY PE3YIbTATA BBIUYNCICHUN.

OKpyTrIsTh HaTypadbHbIE YKCIIA.
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PemmeHune TeKCTOBBIX 3a1a4

Pemarp TekcToBBIE 3amauu  apu(PMETHYSCKHM CIIOCOOOM M C  ITOMOIIBIO
OpPraHU30BaHHOT'O KOHEYHOTO IIepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemiats 3agaum, coaepikaniue 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYUHBI: CKOPOCT,
BpEMsi, pacCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOMMOCTb.

Hcnonb30BaTh KpaTKue 3alUCH, CXEMBbI, TaOJUIbl, 0003HAUEHUSl TMPU PEIICHUU
3aj1ad4.

[Tonp30BaThC OCHOBHBIMU E€IUHUIIAMU H3MEPEHHUS: II€HBI, MACChl, PACCTOSHUSI,
BPEMEHH, CKOPOCTH, BBIPAXKATH OJIHA €IMHUIIBI BEJIMYUHBI Ue€pe3 IPYyTHE.

W3BnekaTh, aHAIM3UPOBaTh, OICHHBATh HMHGOPMAIIUIO, IPEACTABICHHYIO
B TaOJyMIle, Ha CTOJIOYATOM auarpaMMme, MHTEPIPETUPOBATh MPEACTABICHHBIC JTaHHbBIC,
WCIIOJIb30BaTh JaHHBIE IIPU PEIICHUH 3a/1a4.

Harasignas reomerpust

[Tonp30BaThCA TEOMETPUUECKUMU MTOHITUAMU: TOUKA, IpAMast, OTPE30K, JTyd, Yro,
MHOTOYTOJIbHUK, OKPYHOCTb, KPYT.

[IpuBoanTh mNpUMEpPHI OOBEKTOB OKPYKAIOIIETO MHpa, HUMERIMUX (Hopmy
M3YUYCHHBIX T€OMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIVIAMU: BEpIIMHA CTOPOHA,C
MHOTOYTOJIbHUKAMH: YTOJI, BEPIIMHA, CTOPOHA, THATOHANIb, C OKPYXXHOCTBIO: paauyc,
JIAAMETP, UEHTP.

N300pakath U3ydyeHHbIE TEOMETPUUYECKUE (PUTYpHI HA HEJIMHOBAHHOW U KJIETYATOU
OyMare ¢ MOMOIIbIO ITUPKYJISI ¥ IMHEHUKH.

Haxonuts mJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HW3MEPEHUEM C TOMOIIbIO
JIMHEWKH, CTPOUTH OTPE3KH 3aJaHHOU JJTMHBL;, CTPOUTH OKPYKHOCTh 33JJAHHOTO pajinyca.

Hcnonb30BaTh CBOWCTBA CTOPOH M YIJIOB NPSIMOYTOJIBHHUKA, KBajpaTa sl HX
MTOCTPOECHHS, BBIYUCIICHUS IUIOMIAIN U IEPUMETPA.

Boruucnsate mepumerp W IUIOWIAAL  KBajApara, NPSMOYTOJIbHHMKA, QUryp,
COCTaBJICHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM Uuclie GUryp, n300pakEHHBIX HA KJIETYATON
Oymare.

[Tonp30BaThCd OCHOBHBIMHM METPUYECKHUMHU €AWHULIAMHA HW3MEPEHUS JJIMHBI,
IJIONIA/Y; BBIpAXXaTh OJIHU €AMHUILIbI BEJIUYMHBI YEpE3 APYTHUE.

PacnioznaBate mapannenenunen, KyO, HCIONB30BAaTh TEPMUHOJIOTHIO: BEPIIUHA,
pebpo rpaHb, U3MEPEHUS, HAXOAUTh U3MEPEHUS Tapasuiesienunesaa, Kyoa.

Boruucnate  00béM  KyOa, mNapawienenunena IO 3aJaHHBIM  M3MEPEHUSIM,
M0JIb30BAThCS €AMHUIIAMHU U3MEPEHUS 00bEMa.

Pemiatp HecnoXHBIE 3aJauM  HAa HU3MEPEHUE TIE€OMETPUYECKUX BEJIMYHMHB
MPAKTUUECKUX CUTYAIUSX.
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[IpenMeTHBIC pe3ynbTaTHl OCBOCHUS TPOTPaAMMBbI Y4EOHOTO Kypca K KOHILY
o0yueHus B 6 KJacce:

Yucaa v BbIYUCTICHUS

3HaTh W TOHUMAThb TEPMHUHBI, CBS3aHHbIE C PA3JIMYHBIMM BUJAMHU YHUCEN U
crnoco0aMu MX 3aIMCH, NEPEXOAUTh (€CIM 3TO BO3MOXKHO) OT OAHOW (DOpMBI 3amucu
YHUClia K IPYTOu.

CpaBHUBATH U YIIOPSIOYMBATH LIEITBIC YHCIIA, OOBIKHOBEHHBIC U JIECATUYHBIC APOOH,
CpaBHMBATh YUCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BrinonuaTh, couerast yCTHbIE U MUChbMEHHbBIE PUEMBI, apuMeTHuuecKue IeiCcTBUs
C HATYpPAJIbHBIMU U IEJBIMU YWCIAMHU, OOBIKHOBEHHBIMH W JCCATUYHBIMU APOOSMHU,
MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YU CIIAMM.

BpuncisTh 3HaUYE€HUS YUCIOBBIX BBIPAKCHUM, BBIMOJHATH MPUKUJKY U OIEHKY
pe3yJibTata BBIYUCICHUM, BBITIOJHATH MNPEoOpa3oBaHUs YKCIOBBIX BBIpAKEHHUITHA
OCHOBE CBOMCTB apu(PMETHUECKUX JEHCTBUM.

COOTHOCUTH TOYKY Ha KOOPJUHATHOW MPAMOM C COOTBETCTBYIOIIUM €i YUCIOM H
M300pakaTh YMCIIa TOYKAMHU Ha KOOPAMHATHOU MPSMOM, HAXOAUTH MOJTYJIb YUCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOPAMHATAMU 3TOMN
TOYKH.

OKpyTJISTh 1EbIe Yhciia U ICCATUYHBIE IPOOH, HAXOUTh MPUOTMKEHUS YUCET.

YucnoBbie 1 OYyKBEHHbIE BbIPAKEHUSA

[ToHumats W ynoTrpeOnsiTh TEPMHUHBI, CBSI3aHHBIE C 3aMUCHIO CTENEHU YHUCHA,
HAaxXOJWTh KBaJpaT M KyO 4YHCIA, BBIUKUCIATH 3HAYEHUS YHUCIOBBIX BBIPAXKEHUN,
COJIEpIKAILIUX CTEIICHH.

[Tonp30BaThCAd NMpU3HAKAMU JEIUMOCTH, PACKIa[bIBaTh HATypaJbHbIC YHUCJIA HA
IIPOCTHIE MHOKUTEU.

[Tonp30BaThCa MacIITAOOM, COCTABIIATH MPOMOPIIUU U OTHOILICHHUSI.

Hcnonb3oBaTh OYKBBI JJi1 O0O3HAUEHHUsS] 4YKCENl MPU 3alHCH MaTeMaTHYeCKUX
BBIPKEHUM, COCTaBIATh OYKBEHHBIC BBIpOXKECHHS U (OPMYJbl, HAXOAUTh 3HAUCHUS
OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISASI HEOOXOAMMBIE MMOJICTAHOBKY U MPeoOpa3oBaHusl.

Haxonuts HEW3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemeHue TeKCTOBBIX 3a1a4

Pemate MHOTOIIAaroBBIE TEKCTOBBIC 3a71a4l apU(PMETHIECKUM CIIOCOOOM.

Pemate 3amaum, cBsiI3aHHBIE C OTHOLICHUEM, MPONOPUHAOHAIBHOCTHIO BEJIWYWH,
MPOIIEHTAMHU, PEIIaTh TP OCHOBHBIE 33/1a4d HA IPOOU U MPOLICHTHI.

Pemate 3agaumn, coaepxamye 3aBUCUMOCTH, CBA3bIBAIOIINE BEIMYUHBI: CKOPOCTb,
BpEMS, PACCTOSIHUE, 1I€HA, KOJMYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTh, BpEMH,
00béMa paboThl, HCHONB3YS apuPMeTHYecKue JACUCTBUS, OIEHKY, MPUKHJKY,
I0JI30BAThCS €AMHULAMU U3MEPEHUS COOTBETCTBYIOIIUX BEJUYHH.

CocrapisaTh OYKBEHHBIE BBIPAYKEHHUSI 10 YCIOBUIO 3a/1a4H.
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N3Bnekats MHPOpMALIMIO, IPEICTABIEHHYIO B TA0INIIAaX, HA JMHEHHOM, CTOI0YaTOM
WIA  KpYyroBOM Juarpammax, HWHTEpPIPETUPOBAaTh  IPEACTABICHHBIC  JAHHBIC,
UCII0JIb30BaTh JaHHbIE NIPU PEILICHUH 3a/1ay.

[IpeacraBnsaTh HMHPOpPMALMIO € TOMOLIBIO TAOJML, JIMHEMHOW M CTOIOYATOM
ayarpamm.

Harnsinas reomerpust

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPY’KAIOIIETO MHUpa, HUMEIHUX (HopMmy
U3YYEHHBIX T€OMETPUUECKHUX TUIOCKUX U MPOCTPAHCTBEHHBIX (PUTYpP, IPUMEPHI PaBHBIX U
CUMMETPUYHBIX QUTYP.

N300paxxath ¢ MOMOIIBIO LIUPKYJIS, TUHEHKH, TPAHCIIOPTHUPA HAa HEIMHOBAHHOW U
KJeTyaTod Oymare M3y4deHHbIE MJIOCKHE TeoMeTpuYeckue (pUurypbl U KOHPUTYypaluw,
CUMMETPHUYHBIE (DUTYPBI.

[lonb30BaTbCAd T€OMETPUUYECKUMHU MOHATHSIMHU: PABEHCTBO (UTYp, CHUMMETPUS,
MCIIOJB30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYK0 C CUMMETPHUEW: OChb CHMMETPHH, LEHTP
CUMMETPHH.

Haxonuts BENMYMHBI YTII0B H3MEPEHUEM C IIOMOIIBIO TPAHCIIOPTHPA, CTPOUTD YIJIbI
3alaHHOM BEJIMYMHBI, IOJB30BAaThCA IPU PELICHWM 3a4a4 TpajgyCHOM MEpOW YIJIOB,
pacIio3HaBaTh HA YEPTEkKaAX OCTPBIM, IPSIMOM, Pa3BEPHYTHIN U TYIION YTJIbI.

BbluuciiTh  JUIMHY JIOMaHOM, TNEPUMETP MHOIOYIOJIBHHKA, II0JIb30BaThCS
€AMHULIAMU W3MEPEHUs JUIMHBI, BBIPAXKATh OJHU E€IWHHULBI W3MEPEHUs JIMHBI 4YeEpeE3
IpyTHe.

Haxoautpe, ncnonb3yst 4epTEKHBIE WHCTPYMEHTBI, PACCTOSIHUSA: MEXAY ABYMS
TOYKaMH, OT TOYKH 10 MPSAMOM, IJIMHY IIyTH HA KBAIPATHOW CETKE.

Boeruncnsate miomanb GUryp, COCTaBICHHBIX U3 MPSIMOYTOJIBHUKOB, HCIIOIb30BATh
pa3OueHre Ha MNOPAMOYTOJIbHUKHM, Ha  paBHble  (QUTYpBI, JOCTpavBaHUE J0
IPsIMOYTOJIbHHKA, II0JIb30BaTbC OCHOBHBIMM E€IUHULAMU H3MEPEHUS IIJIOIIAH,
BBIpAXKaTh OJHU €IUHULIBI U3MEPEHUS ILIOIIAAN YEPE3 APYTHE.

Pacrio3naBaTh Ha MOJAENSAX W U300PAKEHUAX MUPAMUIY, KOHYC, IWJIMHJIP,
UCI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIKHA, peOpO, FPaHb, OCHOBAHUE, pa3BEPTKA.

N300pakath Ha KIeT4aToN OyMare mpsMOyTOIbHBIN MapauieIenunes.

Bbruncnsate 00bEM NpPSAMOYTOJILHOTO Mapajuiesienunena, Ky0a, I0Ib30BaThCs
OCHOBHBIMU €ITUHUIIAMU U3MEPEHUS 00BEMA;

Pemlarb HECHOXHBIE 3a4aud Ha HAXOXKICHUE TEOMETPUYECKUX BEJIWYUH
B IIPAKTUYECKUX CUTYALIHSX.
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TEMATHUYECKOE INTAHUPOBAHUE

5 KUIACC
HaunmenoBanue paznena |KommuectBo OcHoOBHOE OCHOBHBIE BUJIBI IEATEIILHOCTH 00yUYarOIINUXCs
(TeMbl) Kypca 4acoB coJepKaHue
HatypanbHbie uncia. 43 Hecsatuunas YuraTth, 32alIUCHIBATDH, CPABHUBATH HATYPAJIbHbBIC YHCIIA;

JlelicTBUS C HATYpAIbHBIMU
YHCIIAMU

CUCTEMA CUUCIICHUSL.
Psn matypanpHbIX
quced.
Harypanbnsbiii psn.
Yucno 0.
HarypanbHble uncna
Ha KOOPJAMHATHOU
IPSIMOM.
CpaBHeHue,
OKpYTJICHUE
HaTypaJbHBIX YHUCEIL.
Apubmernueckue
NEUCTBUS

C HATypaJIbHBIMU
yuciamu. CBolicTBa
HYJISI IPU CJIOKEHUU
U YMHOXEHUU,
CBOMCTBA €IUHUIIEI
IPU YMHOKECHUH.

NpeaiaraTb u 00CyKAaTh COCOOBI YIIOPSAIOYNBAHUS YHCEIL.
MN300paxkaTh KOOPIUHATHYIO IPSAMYIO, 0TMEYaTh YHCIIA
TOYKaMH Ha KOOPJAMHATHOUN MPsIMOI, HAXOAMTh KOOPIUHATHI
TOYKH.

HccaenoBarth cBOiicTBA HaTypanbHOro psna, uncen 0 u 1
IIPU CJIOKEHUU U YMHOKEHUU.

Hcnouab30BaTh NPaBUJIO OKPYIJIEHUS HATYPAIbHBIX YHCEIL.
BoIinoHATH apupmMeTnyecKue 1eiicTBUS C HATYPAIbHBIMU
YUCJIaMU, BBIMUCIASATH 3HAYCHUS YUCIIOBBIX BhIPAXKEHUHN

CO CKOOKaMM U 0e3 CKOOOK.

3anucbIBaTH NPOU3BEICHNUE B BUJIE CTECIICHU, YUTATH
CTENEHU, MCI0Jb30BATH TEPMHMHOJIOTHIO (OCHOBAHHE,
MOKa3aTelib), BbIYHCIAATH 3HAYECHUS CTEIICHEN.

BbINOJHATH NPUKUAKY U OLEHKY 3HaYECHUN YHCIIOBBIX
BBIPAXEHUI, MPEAJIAraTh U NPUMEHATH NPUEMBI IPOBEPKH
BBIYHCIICHUH.

Hcnouab30BaTh NPU BBIYUCICHUAX [TIEPEMECTUTEIBHOE U
COYETATEIbHOE CBOMCTBA CIIOKEHUS U YMHOXEHUS,
pacrpenenuTeNbHOE CBOMCTBO YMHOKEHUS; GOpMYyTHPOBaTH
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ITepemecTurenpHOE
M COUeTaTeIbHOS
CBOMCTBA CJIOKCHUS
U YMHOXKEHUS,
pacrnpeienuTeIbHOE
CBOMCTBO
YMHOKECHUS.
Jemurenu u
KpaTHBIE YUCJIA,
Pa3JIoKEHHUE Yucia
Ha MHOKHUTEJIIH.
Jlenenue

¢ octatkoM. [IpocTtsie
1 COCTaBHBIC YHCIIA.
IIpusHaku
IEJIMMOCTH Ha 2, 5,
10, 3, 9.

CreneHns ¢
HaTypaJlbHbIM
MoKa3aTeJIeM.
YucnoBsie
BBIPAKECHUS,
MOPSIAOK IEMCTBUM.
Pemmenune TeKCTOBBIX
3aJ1a4y Ha BCE
apugmMeTHIecKue

U MPUMEHATH MPaBUJIa IPeoOpPa30BaHUs YUCIOBBIX
BBIPAKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBUM.
HccaenoBaTh 4KCiIOBbIE 3aKOHOMEPHOCTH, BBIABUIATh M
000CHOBBIBATH FHNOTE3bI, (POPMYJIUPOBATH 00001IEHUSA U
BbIBO/IbI 110 PE3YJIbTAaTaM IPOBEIEHHOTO HCCIIETOBAHUSI.
DopMyJIHPOBATH ONpeJeeHUs JCIUTENSI U KPaTHOTO,
Ha3bIBATh JICTIUTEIIN U KPATHBIC YKCIa; PACllO3HABAThH
MIPOCTBIE U COCTABHBIE YKCIIA; (POPMYJIHUPOBATH U
NPUMEHSITh NPU3HAKH ISTUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJITOPUTM PA3JIOKEHUS YHCIIA HA TPOCTHIE
MHOKUTEIN; HAXOAUTh OCTaTKU OT JICJICHUS U HEMOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 HaTypaJIbHBIX YHCJIaX, HPUBOJAUTH MPUMEPbI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3BIBAHUS U OTPULIAHUS
BBICKa3bIBAHUM O CBOKMCTBAX HATYPaJIbHBIX YUCEIL.
KoncTpynpoBars MaTeMaTH4YeCKHE NPEAJIOKECHUSA

C HIOMOUIBIO CBA30K «H», KA, «ECIH. .., TO...».

Pemath TekcTOBBIC 3a/1aun apU(DMETHIECKUM CITIOCOOOM,
HCMO0JIb30BATh 3aBUCHUMOCTH MEX/y BEITMYMHAMU (CKOPOCTD,
BpEMs1, PACCTOSIHUE; 1I€HA, KOJMYECTBO, CTOUMOCTb U JIp.):
aHAJM3UPOBATH U OCMbICJIUBATDH TEKCT 33/1a4H,
nepedopmMyIHMpPOBaTH YCIOBUE, H3BJIEKATh HEOOXOIUMbIE
JAHHBIC, YCTAHABJMBATH 3aBUCHMOCTH MEXK]1y BEJIMYMHAMU,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHU.
MogaeaupoBaTh X0 pEUIEHUS 3a4a4H C TOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha IBWKCHUE U
MOKYIIKH

CXEMBI, TAOJINLIBI.

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3INYHBIC PELICHUS,
3aIIMCHU PEIICHUHM TEKCTOBBIX 3a4a4.

Kpurnyecku oneHMBaTH OJYyYEHHBIN pe3yJIbTar,
OCYIIECTBJATH CAMOKOHTPOJIb, IIPOBEPSS OTBET HA
COOTBETCTBHE YCJIOBHUIO, HAXOAUTH OIIHOKH.

PemaTsp 3a1a4n ¢ noMoIIBIO Tepedopa BCEX BO3ZMOKHBIX
BapUaHTOB.

3HAKOMUTBCS € MCTOPHeEN Pa3BUTHS ApU(DMETHKU

Harnsanas reomerpus.
JIvHMM Ha TIIIOCKOCTH

12

Touka, psAmas,
OTPE30K, JIyY.
Jlomanas.
N3mepenune niHbI
OTpE3Ka,
METPUYECKUE
CJIMHUIIBI
W3MEPEHHUS JJTUHBI.

OKpy»XHOCTb U KpYT.

IIpakTrnueckas
pabota
«IlocTpoenue y3opa
13 OKPY>KHOCTEW.
VYromn. [Ipsamon,
OCTpBIH, TYIIOU U
Pa3BEPHYTHIN YTJIBL.
N3mepenue yrios.

Pacno3HaBaTth Ha yepTexax, pUCyHKaX, ONMUCHIBATD,
HCIIOJIb3Ys TEPMHUHOJIOTHIO, U H300PaXKATh C TOMOIIIBIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, NIPSIMYIO, OTPE30K, JIy4,
yI0JI, IOMaHYH, OKPY>KHOCTb.

Pacno3naBaTh, NPpUBOAUTH NPUMeEPbI 00HEKTOB PEATHLHOTO
MHUpa, UMEIOITUX GOpMY U3YUEHHBIX (PUTYDP, OLIEHUBATH UX
JIMHENHBIE Pa3MEPBHI.

HNcnonb30BaTh IMHENWKY U TPAHCIIOPTUP KAK HHCTPYMEHTHI
JUIsl TIOCTPOEHUS U UBMEPEHUS: M3MEPHATH JJIMHY OTPE3Ka,
BEJIMYMHY YIJIa; CTPOMTH OTPE30K 3aJaHHOU JUTUHBI, YTOJ1,
3aJJaHHOW BEJIMYMHBL;, OTKJIAABIBATH [IUPKYJIEM PABHbIC
OTPE3KHU, CTPOUTH OKPY>KHOCTb 3aJaHHOT'0 panyca.
N3006paxkath KOHPUTYpAITUU TEOMETPUICCKUX DUTYD

13 OTPE3KOB, OKPYKHOCTEM, UX YACTEH HA HEJJMHOBAHHOU U
KJIeTUaToM Oymare; npeajiaratb, ONUCbIBATH U 00CYXK1ATh
CIOCO0BI, AJITOPUTMBbI [IOCTPOCHHUS.

Pacno3naBaTh ¥ n300paxkaTh Ha HEJTMHOBAHHOW U
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[IpakTnueckas
pabota
«IlocTpoenue
YIJIOBY

KJIeT4yaToi Oymare mpsiMoOi, OCTPBIH, TYIOM, pa3BEPHYTHIN
yTJIbl; CPABHUBATH YIJIbL.

BbIYHCIASITH IJIMHBI OTPE3KOB, TIOMAHBIX.

IHoHuMAaTh U KCIOJIL30BATH NPH PellieHUH 32124
3aBHCUMOCTH MEXY €IMHULIAMU METPUUYECKON CUCTEMBI
Mep; 3HAKOMHUTBHCS C HEMETPUUECKHUMU CHCTEMAMU MED;
BbIPAKATH JIMHY B PA3JIMYHBIX €UHULIAX U3MEPEHUSL.
HccaenoBath Gurypsl u KOHGUTYpALTHH, UCTIONH3YS

1M (pOBBIE peCcypChl

OOGBIKHOBEHHBIE IpOoOU

48

HpoOs. [IpaBunbHbIe
U HEIPaBUJIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue apo0eit.
Cnoxenue u
BBEIYMTAHHC
O0OBIKHOBEHHBIX
npo6eii. CMmenranHas
IpoOb. YMHOKEHUE
U JICTICHUE
O0OBIKHOBEHHBIX
npoOeit; B3aMMHO-
oOpaTHbIe Jpo0OHu.
Pemienue TekcTOBBIX
3a/1ay, cojepKaImx
npoou. OCHOBHBIE

MopeaupoBaTthb B rpaduyecKoi, IpeIMEeTHON opMme,

C MOMOIIbIO KOMITbIOTEpA MOHATHS U CBOMCTBA, CBSI3aHHbBIC

C OOBIKHOBEHHOM IpOOBIO.

YuraTth U 3aNIUCHIBAThH, CPABHUBATH OOBIKHOBEHHBIE IPOOH,
npeaiaratb, 000CHOBBIBATH U 00CYKIaTh CIIOCOOBI
YIOPSAIOYUBAHUS JPOOEH.

N3006paxkaTh 0OBIKHOBEHHBIE IPOOU TOUKAMHU

Ha KOOPJAMHATHOM MPSIMO; HCMOJIB30BAaTh KOOPAMHATHYIO
MPSIMYIO JIJI1 CPaBHEHUS IPOOEil.

®opMyIHPOBATH, 3ANIUCHIBATH € MOMOIIbLIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JPOOH; HCMOJIB30BATh OCHOBHOE
CBOMCTBO JIpOOU J1Jis1 COKpAILEHHS APOOEH U IPUBEICHUS
IpoOu K HOBOMY 3HAMEHATEITIO.

IIpeacTaBiasiTh CMENIAHHYIO IPOOb B BU/IE HEMPABHIILHON U
BBIICNIATH 1IETTYI0 YacTh YMCIIa U3 HEMPABWIBHON JPOOH.
BoinoHATH apupmMeTnyecKue 1eiicTBus

C 0OBIKHOBEHHBIMH POOSMH; NIPUMEHSATH CBOMCTBA
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3a/1a4u Ha JpoOH.
[Ipumenenue OykB
JUTSL 3aIIUCH
MaTeMaTU4eCKHUX
BBIPAXEHUU U
MPEIJIOKEHU I

apuMETHICCKUX JICUCTBUN JIS pallMOHAIM3AIIUH
BBIYMCIICHUU.
BbInOJHATH NPUKUAKY U OLIEHKY Pe3yJIbTaTa BRIYMCICHUN;

npeAJaraTb U IPUMEHATh NPUEMBbI IPOBEPKHU BbIYUCIICHUM.

IIpoBoauTh Uccaea0BaHUSA CBONCTB ApoOEi, omupasich

Ha YUCJIOBBIE SKCIIEPUMEHTHI (B TOM YHUCJIE C TOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BHICKa3bIBAHUS

0 Ipo0sX, MPUBOAUTH MPUMEPBI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS U OTPUIIAHUS BHICKA3bIBAHUM.

PemaTh TekcTOBBIE 3a/1a4M, COAEpKALTUE NIPOOHbBIE TaHHbIE, U
3a/1a41 HAa HAXO0XJAEHUE YaCTH LEJIO0r0 U LEJNOT0 MO €ro YacTu;
BBISIBJISITH MX CXO/JACTBA U Pa3JIN41usl.

MogaeaupoBaTh X0 pEUIEHUS 3a4a41 C IOMOIIBIO PUCYHKA,
CXEMBI, TaOIUIIBL.

IIpuBoauTh, pa3douparThb, OLEHUBATH PA3JIMYHbIC PEIICHHUS,
3aIUCH PEIICHUIN TEKCTOBBIX 3a/1a4.

Kpurnuecku oieHUBATh ITOJYYEHHBIN PE3YJIbTAT,
OCYILIECTBJISITh CAMOKOHTPOJIb, IPOBEPSSI OTBET

Ha COOTBETCTBHE YCIOBHIO, HAXOAUTh OITHOKHU.
3HAKOMUTBCS ¢ MCTOPHeEN pa3BUTHS ApU(DMETUKHU

Harnsnnas reomerpus.
MHOrOyroJbHUK!

10

MHOroyroJibHUKH.
YeThIpEXYroabHUK,
MPSAMOYTOJIbHHUK,
KBaJIpar.
IIpakTrueckas

OnucpiBaTh, HCNOJIB3YS TEPMHUHOJIOTHIO, H300PAKATH

C IIOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIEMPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

I[IpuBoguTH NpUMepPbI OOBEKTOB PEATTLHOIO MUPA, UMEIOIINX
(dbopMy MHOTOYTOJIbHHKA, IPSIMOYTOJIbHIKA, KBAApaTa,

23




pabota
«ITocTpoenne
MPSIMOYTOJIbHUKA

C 3aIaHHBIMHU
CTOPOHAMHU

Ha HEJIMHOBAaHHOMN
Oymarey.
TpeyroJibHUK.
[Tmomane u
IIEPUMETDP
MPSAMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTAaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€IUHHULIBI
U3MEpPEHUS
TLJTOIA/IH.
ITepumerp
MHOTOYTOJIbHUKA

TPEYTOJbHUKA, OHEHUBATh UX JJUHECUHBIC PA3MEPBI.
Bpruncasith: nepuMeTp TPEyroibHUKA, TPSIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TUIOLIA/b PSIMOYTOJIbHUKA, KBaApaTa.
N300paxaTh OCTPOYTOJIbHbBIE, IPSIMOYTOJBHBIE 1
TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTth Ha HEJIMHOBAHHOM U KJIeTYaTON OymMmare KBajaparT u
MPAMOYTOJIbHUK C 33JJaHHBIMU JIJIMHAMU CTOPOH.
HccaenoBars cBOCTBA IIPAMOYTOJIBbHUKA, KBAAPATA IYTEM
AKCIIEPUMEHTA, HAOIIOICHUSI, U3MEPEHUS, MOJICTUPOBAHNS;
CpaBHUBATh CBOKMCTBA KBaJpaTa v MPSIMOYTOJIbHUKA.
KoncTpynpoBars MaTeMaTH4YeCKHeE MPEAJI0KEHUSA

C TIOMOIIBIO CBSA30K «HEKOTOPBIIY, «J1H000i». PacnmosnaBathb
VWCTUHHBIE U JIOKHBIC BBICKA3bIBAHUSA O MHOTOYTOJIbHUKAX,
NPUBOJAUTH NPUMEPHI U KOHTPIIPUMEPHL.

HccaenoBath 3aBUCMMOCTD IUIOMIAIN KBaJpaTa OT JJIMHBI
€ro CTOPOHBL.

Hcnonb30BaTh CBOMCTBA KBAIPATHOM CETKU JJIs1 HOCTPOECHUS
¢buryp; pa3douBaTh NPSIMOYTOJIbBHUK HAa KBaJIpaThI,
TPEYTOJIbHUKH; COCTABJATH QUTYPHI U3 KBaJIPATOB U
MPSIMOYTOJILHUKOB U HAXOAUTh UX TUIOLIA]b, Pa301BaTh
(burypsl Ha NPSIMOYTOJIbBHUKUA U KBAJIPAThl U HAXOJIUTh UX
TJIOIIAb.

BoipakaTrh BEIMUMHY IUIOMIAAN B PA3JIMYHBIX €TMHUIIAX
M3MEpPEHUSI METPUYECKON CUCTEMBI MEp, IOHMMATH U
HCI0JIb30BATh 3AaBUCUMOCTH MEXIY METPUUECCKUMU
€MHUIIAMH U3MEPEHUS TUTOIIAIN.
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3HAKOMHUTHCS ¢ IPUMePaMM IPUMeHEeHUsI TJI0IAI 1
NEpPUMETPa B IPAKTUYCCKUX CUTyalusAX. Pemars 3axaun

U3 peajbHOM KU3HHU, Npeajiaratb U 00CyKIaTh pasjin4HbIe
croco0bl pelieHus 3a1a4

JlecsTuuabIe IPOOH

38

JlecaTuuHas 3anuch
npobeii. CpaBHEHHE
TECATUIHBIX
TIpoOeH.

JleiicTBUs

C IECATUYHBIMU
IpOoOsSMHU.
Oxkpyriienue
TECATUIHBIX
TpOOeH.

Pemienue TeKCTOBBIX
3a/1a4, COJePIKaIINX
npoou. OCHOBHBIE
3a/1a4u Ha IpooH

IIpeacTraBiasiTh I€CATUUHYIO APOOb B BUAE OOBIKHOBEHHOM,
YUTATH M 3aNMCHIBATH, CPABHUBATD JICCITUYHbBIE APOOH,
npeaiaratb, 000CHOBBIBATH U 00CYKIaTh CIIOCOOBI
YIOPSA0OUUBAHUS IECITUIHBIX APOOEH.

M306paxarth necaTuyHbie JpoOM TOUKAMHU Ha KOOPIUHATHOM
MPSIMOM.

BbIABJISATH CX0CTBA U PA3JIM4YMs TTPABWI apU(PMETUIECKUX
JEUCTBUI C HATYpAJIbHBIMU YHCIIAMU U JIECATUYHBIMU
IpoOsSMH, OOBACHSTH UX.

BoInoJHATH apudMeTHIECKHUE TSUCTBUS C ICCITUIHBIMHU
IpOOSIMH; BHIMOJHATH MPUKHAKY M OIlEHKY pe3yJibTaTta
BBIYMCIICHUN.

I[IpumeHsaTh cBOMicTBA apuPMETHUECKUX EHCTBUN

JUTSL pallMOHAIM3ALUY BEIYUCIICHUIA.

I[IpumMeHATH NPABUIO0 OKPYTJIEHHUS JECATUYHBIX IPOOEH.
IIpoBoauTh HCCAET0BAHMS CBOMCTB JACCATUYHBIX IpOOEii,
OMUPAsICh Ha YUCJIOBBIE SKCIIEPUMEHTHI (B TOM UHUCIIC

C MIOMOIIbIO0 KOMITbIOTEPA), BbIIBUTATh TUNOTE3bI U
MPUBOJAUTH UX 00OCHOBAHUSI.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUSA

0 Apo0sX, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUThH
BbICKa3bIBAHMS U OTPULIAHUS BHICKA3bIBAHUIA.
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Pemathb TekcTOBBIE 3a/1a4M, COJIEpIKaLIe TPOOHbBIE TaHHBIE, U
Ha HaXO0XIECHUE YaCTH LEJIOr0 U LEJIOTO 110 €r0 YacTH;
BBIAIBJISITH MX CXO/CTBA M Pa3JIN4YMS.

MoaeaupoBaTh X0 PELIEHUS 33141 C TOMOIIBIO PUCYHKA,
cxeMbl, Tabnuiel. [IpuBoanTH, pa3duparh, OLIECHUBATH
pa3JINYHbIE PEIICHUS, 3AMCU PEILIEHUN TEKCTOBBIX 3a/1a4.
OmnepupoBarh 1poOHBIMU YHCIIAMU B PEAIBHBIX KU3HEHHBIX
CUTYaLMSIX.

Kpurnyecku oneHUBaTh IOJIyYEHHBIN pE3yJIbTarT,
OCYULIECTBJISATh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBHIO, HAXOAUTH OIIMOKHU.
3HAKOMMTBCS € HCTOPHel pa3BUTHUS apu(DMETUKU

Harnsannas reomerpus.
Tena u purypst
B IIPOCTPAHCTBE

MHOrorpaHHUKHU.
N3obpaxkenue
MHOTOI'PAHHHUKOB.
Monenn
IPOCTPAHCTBEHHBIX
TeNl.
IIpssMOyTOJIBHBIN
napajjieienunen,
ky0. Pa3BépTku kyOa
Y NapaijIesIenuIe 1a.
IIpakTrueckas
paborta «Pa3BépTka
KyOay.

O0BéM KyOa,

Pacno3naBaTh Ha YepTekax, pUCYHKAX, B OKPYKAKOIIEM
MHpe NPsSMOYTOJIbHBIN Mapalienenumnes, Kyo,
MHOTOI'PAaHHHUKH, ONIMCHIBATH, MCII0JIb3Ysl TEPMHHOJIOTHIO,
OLICHMBATDb JIMHEIHBIE Pa3MEpHI.

I[IpuBoauThH NpUMepbI OOBEKTOB PEAIbHOTO MUPA, UMEIOLIUX
(GbopMy MHOTOIpaHHMKA, IPSIMOYTOJIBHOTO NapaJljIeIenuneaa,
KyOa.

HN300paskarth ky0 Ha KjeT4aToOi Oymare.

HccaenoBarth cBoiicTBa KyOa, MPSIMOYTOIBHOTO
napajuieenunea a, MHOrOrpaHHUKOB, UCIIOJIb3YsI MOJEIH.
Pacno3naBath M n3o0paxars pa3BépTku KyOa u
napayuienenunena. MoaeaupoBaTth Ky0 U napajjiesenumnes
n3 OymMaru U Npoyrx MaTepUaoB, O0BACHATH CIIOCO0
MO/IEJIMPOBAHUSI.
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MPSMOYTOJIBHOIO
napajuieseIuIe1a

Haxoauthb n3mMepeHusi, BBIMUCJIATH IJI011a]1b TOBEPXHOCTH;
00bEM Ky0Oa, MPSIMOYTOJILHOTO Tapajuielienunea;
HCCIeA0BaTh 3aBUCMMOCTBL 00hEMa Ky0a OT JJIMHBI €T0
pebpa, BBIIBUTATh U 000CHOBBIBATH ITMIIOTE3Y.
Hab101aTh 1 NIPOBOAMTH AHAJOTHU MEXTY TOHATUSIMHU
10U ¥ 00bEMa, IEpUMETPA U TIIOIIAIN TOBEPXHOCTH.
Pacno3dHaBaTh HCTUHHBIE U JIO)KHBIC BEICKA3bIBAHUS

0 MHOTOTpaHHHUKAX, NPUBOAUTH MPUMEPbI U KOHTPIPUMEPHI,
CTPOUTH BHICKA3bIBAHUS Y OTPULIAHUS BHICKA3bIBAHUM.
Pemars 3a1a4un U3 peaibHON )XU3HU

[loBTOpEeHue n 00001LIeHNE

10

[ToBTOpEeHUE
OCHOBHBIX IOHSATHUI
1 METOJIOB Kypca

5 knacca,
000011IeHNE 3HAHUH

BbI4ncJasiTh 3HaUEHUS BBIPAXKECHU, COAEPKAIUX
HaTypaJIbHbIE YHCIla, OOBIKHOBEHHBIE U IECATUUHBIE IPOOH,
BBITNIOJIHATH MPE0Opa30BaHUS YHCEIL.

Bri0upaTh cioco0 cpaBHEHUS YHUCEIN, BBIYUCICHUM,
NPUMEHSITh CBOICTBA apu(METUUECKUX ACHUCTBUIN

JUTSL PALIMOHAIM3ALUY BBIYUCIICHUM.

OcyuecTBJIATh CAMOKOHTPOJIb BBINOJHAEMBIX AEHCTBUM U
CaMOITPOBEPKY PE3yIbTaTa BHIYUCICHUN.

Pemiats 3aga4m U3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA [T pEeLIeHU 3a1a4 U3 IPyTrux
y4eOHBIX MTPEAMETOB.

PemaTe 3a1aum pasHbIMHU CIOCO0aMH, CPABHUBATD -
CIOCO0BI PELICHUS 3a1a4H, BBIOMPATH PallMOHAIbHBIN
croco0d

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170
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6 KJIACC

cKko0oK. OKpyrieHue
HaTypaJibHbIX YHCEII.
Jenurenu u KpatHbie
YyHpcIa; HauOOoIbIINI
OOIIMI IeNUTEND U
HanMeEHBIIee o0IIee
KpaTHOE.

J1enmMOoCTb CyMMBI U
MIPOU3BEICHUS.
Henenune

C OCTaTKOM.
Pemmenue TeKCTOBBIX
3aj1a4

HaunmenoBanue paznena |Kommuectso OcHoBHOE OCHOBHBIE BUJIBI IEATEIHOCTH 00yUYalOIIUXCs
(Temnl) Kypca 4acoB coepKaHue
HarypanbHuble uncina 30 Apudmernyeckue BeinotHATH apupMeTnyecKue 1eicTBUA C MHOTO3HAYHBIMU
NENCTBUSA HaTypaJbHbIMHU YUCJIAMH, HAXOAUTH 3HAYEHUS YHCIIOBBIX
C MHOTO3HaYHBIMU BBIpAXKEHUI CO CKOOKaMU U 06€3 CKOOOK; BBIYHCIATH
HaTypaJbHbIMHU 3HAYeHUs BBIPAKCHUM, CONEPIKALLUX CTEIICHU.
yuciamy. Yuciossle | BbINOJHATH NPUKHAKY M OLEHKY 3HAUCHUI YHCIOBBIX
BBIPAXKEHUS, BBIPAXEHU, IPUMEHATH NPHUEMbI IPOBEPKH PE3yJIbTaTa.
NOPSIAOK ACHCTBHM, Hcnoab30BaTh NPU BBIYUCICHUSAX [IEPEMECTUTEIBHOE U
UCIIOJIb30BaHUE COYETATEIILHOE CBOMCTBA CIIOKEHUS U YMHOXKEHHS],

pacrpeeauTeIbHOe CBOMCTBO YMHOXEHUSI OTHOCUTEIIBHO
CJIOEHUSI, CBOMCTBA apU(PMETUUECKUX ICUCTBHIA.
HccnenoBaTh 4UCI0BbIC 3aKOHOMEPHOCTH, TIPOBOAUTH
YHUCJIOBBIC SKCIICPUMEHTHI, BBIIBUTATh H 000CHOBBIBATH
TUIOTE3LI.

dopMyJIHPOBATH ONpeIeTeHusl ICTUTEISI U KPaTHOTO,
HauOOJILIIIETO OOIIEro JAEIUTEIS U HAUMEHBIIIETO OOIIETO
KpPaTHOTO, MPOCTOT0 ¥ COCTABHOT'O YUCE; UCIIOJIh30BATh 3TH
TTOHSTHSI TIPHM PEIICHHUH 3a]1a4.

IIpuMeHSITh aJITOPUTMBbI BEIYUCIICHUS HAUOOIBIIIETO 00IIEero
JICUTENS] U HAMMEHBIIIET0 00IIeT0 KPaTHOTO IBYX YUCET,
ITOPUTM PA3JIOKEHUS YKCIIa HAa TPOCThIE MHOKUTEIIH.
HccaenoBathb yclioBHS ASIUMOCTH Ha 4 1 6.

HccaenoBath, 00cyx1aTh, opMyTUPOBATH U
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000CHOBBIBATH BBIBO/I O YETHOCTH CYMMBI, ITPOU3BEICHMUS:
JIBYX YETHBIX YUCEIL, IBYX HEUETHBIX YUCIIE, YETHOTO U
HEYETHOT'O YUCEL.

HccaenoBaTh CBOMCTBA JICJIMMOCTH CYMMBI U TIPOU3BEICHUS
YHCel.

IIpuBOAMTH NPUMEPBI YKCEII C 33IaHHBIMA CBOMCTBAMH,
PacCIo3HABATh BEPHbIE M HEBEPHbIE YTBEPKICHUSA

O CBOMCTBAX YHCEJ, ONPOBEPraTh HEBEPHBIC YTBEPKIACHUS
C IOMOIIBIK0 KOHTPIIPUMEPOB.

KoncTpynpoBath MaTeMaTH4YeCKHe NMPeEAJI0KEHUSA

C TIOMOIIBIO CBA30K «W», «UIIW», «ECIH..., TO...».

Pemarb TEKCTOBBIEC 3aa41, BKJIIOYAIOIIUE MTOHATUS
JETUMOCTH, apuPMETUIECKUM CITIOCOOOM, UCIIOIh30BaTh
nepedop BCeX BO3ZMOKHBIX BAPHAHTOB.

MopaeanpoBaThb X0/ PEIIEHUS 3a/1a41 C TOMOIIBIO PUCYHKA,
CXEMBI, TAOJIMIIBI.

IpuBoauTh, pa3déuparb, OLEHUBATH PA3JINYHBIC PELICHHUS,
3aIlMCH PEIICHUN TEKCTOBBIX 3a/a4.

Kpurnuyecku oeHUBaTh ITOJy4YEHHBINA PE3YyJIbTAT, HAXOAUTh
OIMUOKH, OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISL OTBET

Ha COOTBETCTBUE YCIIOBUIO

Harnsanas reometpus.
[IpsiMble HA TIIIOCKOCTH

[lepnenauKyisipHbIE
MpsIMBIE.
[TapannensHbie
MpsIMBIE.
Paccrosinne mexnay

Pacno3HaBaTth Ha yepTekax, pUCyHKaX CIIy4yand B3aUMHOIO
PAaCMOJIOKEHUS JIBYX MPAMBIX.

N300paxkaTh ¢c MIOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJINHOBAHHOM M KJIeT4aTol OyMare B epeceKaromuecs
MpsAMBIE, IBE MapAJJICIbHbBIEC MPSIMBIE, CTPOUTH NPSIMYIO,
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IBYMsI TOYKAMU,
OT TOYKH J10 IIPAMOH,
JUIMHA MapuipyTa

Ha KBaJIPAaTHOU CETKE

NEPNEHIUKYJIAPHYIO JaHHOM.

IIpuBoauTH MPpUMeEPBI NAPATIICIBHOCTU U
MEPIEHAUKYJISIPHOCTH MPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPIIEHAUKYIISIPHBIE
napasuiesibHble cTOpoHbl. M300paskaTb MHOTOYTOJIbHUKH
C mapasuleIbHBIMU, IEPIICHANKYIISPHBIMU CTOPOHAMH.
HaxoauTthb paccTosiHue MEXAY ABYMs TOUKAMH, OT TOUKHU
110 MPSIMOU, JUIMHY IIyTH HA KBAJIPAaTHOU CETKE, B TOM YHUCIIE
HCIIOJB3YS U(POBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
poOb, OCHOBHOE
CBOMCTBO 1podH,
COKpalieHue apooei.
CpaBHeHue u
YIOPSIOYNBAHNC
TpOOeii.
Jecstuunbie 1poou
U MeTprUYecKas
cucTema Mep.
Apubdmernyeckue
JICUCTBUS

¢ OOBIKHOBEHHBIMU
1 IECITUYHBIMU
JPOOSMH.
OTHoIlIeHHE.
JleneHne B JaHHOM

CpaBHUBATH U YNIOPAIOYUBATH APOOH, BHIOUPATH CIIOCO0
CpaBHEHHUS IpoOeii.

IIpeacraBasiTh AeCATUYHBIE APOOU B BUJE OOBIKHOBEHHBIX
npo0Oeit 1 0OBIKHOBEHHBIE B BU/JIE IECATUYHBIX, MCNOJIb30BATH
IKBUBAJIEHTHbBIE MPeICTABJIEHUS JPOOHBIX YHCEN MPU UX
CpaBHEHMH, MPU BhIUUCICHUSIX. UCMOB30BaTh JECATUYHbBIC
IpoOu Tpu peoOpa3oBaHUU BEIMUUH B METPUUECKOU
CUCTEME MED.

BoinoiHATH apupmMeTnyecKue 1eiicTBus

C OOBIKHOBEHHBIMH U JECATUYHBIMU JPOOSIMHU.

BouruuciasiTh 3HaUCHUS BBIPAXKEHUM, COJEPIKAIITIX
OOBIKHOBEHHBIE U ICCATHYHBIC TPOOH, BBHITIOTHSTH
npeodpazoBaHust 1poOeli, BLIOUPATH CNOCO0, IPUMEHSATH
cBOMCTBA apu(pMETHUUCCKUX ISUCTBUH ISl palliOHATIN3aIluN
BBIYMCJICHUU.

CocTaBiasiTh OTHONIECHUS U TPOTIOPLIMY, HAXOAUTH
OTHOIIICHHUE BEJIMYMH, JICJIUTh BEJIMUUHY B JAHHOM
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OTHOILICHUH.
Macra0,
IPONOPLHUSL.
IlonsATHE MpOLIEHTA.
Brruucinenue
pOLIEHTA

OT BEJIUYUHBI U
BEJIMYMHBI 110 €€
HPOLICHTY.

Pemienne TekcTOBBIX
3a7a4, COAEpKaIIUX
JpOOU ¥ MPOIEHTHI.
[IpakTrueckas
pabota «OTHOIICHUE
JUTUHBI OKPY>KHOCTHU
K €€ IuaMeTpy»

OTHOILICHUH.
Haxoauth 3kciepMMeHTAJILHBIM YTEM OTHOIIECHUE JJTUHBI
OKPY’KHOCTH K €€ TUaMeTpy.

NuTepnpernpoBaTh MacTad Kak OTHOIIICHUE BEJTUYMH,
HAXOAMTh MacIITa0 MJIaHa, KapThl U BEIYUCIISITH PACCTOSIHUSA,
UCIOJIb3Ys MacITao.

OOBSICHATD, UTO TAKOE MPOIICHT, YIOTPEOIATh 000POTHI peUun
CO CJIOBOM «IIPOIIEHT». BbIpaskaTh MPOIIEHTHI B APOOSIX U
IpoOu B IPOIIEHTAX, OTHOIIIEHHUE IBYX BEJIMYMH B MPOIICHTAX.
BbI4ucasiTh TPOLICHT OT YKCIIA U YUCJIO MO €T0 MPOLICHTY.
OkpyrasiThb 1poOU U IPOLEHTHI, HAXOAUTb TPUOIMKEHUS
quce.

Pemartsb 3a1a4M Ha 4acTH, IPOIIECHTHI, MMPOTIOPIIUH,

Ha HAXO0XJICHUE IPOOU (MPOLIEHTA) OT BEIUYUHBI U BEJTUYUHBI
o e€ 1poOu (POIEHTY), ApoOH (MPOIEHTA), KOTOPHIH
COCTaBJISIET OJHA Benn4rHa OT Apyrou. IlpuBoauTs,
pa3ouparthb, OLlEeHUBATH PA3JINYHbIC PEIICHUS, 3aIMHCH
pEIICHUN TEKCTOBBIX 3a/1a4.

N3Baexars nHGopManuio u3 TabIUIl U JUarpamMmm,
WHTEPIPETUPOBATH TAOJIUYHBIC TAHHEIE,

OMpeeATh HauOOJIbIlIee U HAUMEHbIIIECE

13 MPEJICTaBIICHHBIX JaHHBIX

Harnsanas reomerpus.
Cummerpus

OceBast cHMMETpHUSI.
LlenTpanbHas
CUMMETPHUSI.

Pacno3naBaTh Ha yepTeKax U U300pAKEHUAX, H300paKATh
OT PYKH, CTPOHUTH C TOMOIIBI0O HHCTPYMEHTOB (PUTYPY
(0Tpe30K, TOMaHYI0, TPEYTOJIBHUK, IPSIMOYTOJIbHUK,
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[Toctpoenue
CUMMETPUYHBIX
buryp.
[IpakTrueckas
pabota «OceBas
CUMMETPHUSI.
Cummerpus

B IIPOCTPAHCTBE

OKPY>KHOCTb), CAMMETPUYHYIO JAHHON OTHOCHUTEIBHO
IIPSAMOM, TOUKH.

HaxoauTs mpuMepbl CHMMETPUU B OKPYIKAIOIIEM MHPE.
MopeaupoBathb u3 Oymaru e pUrypbl, CAMMETPUYHbIE
OTHOCUTENBHO NPSIMOi; KOHCTPYHMPOBATH T€OMETPUUECKUE
KOH(UTypaluu, UCIOIb3ysi CBOUCTBO CUMMETPHUH, B TOM
YHCIIe C TOMOIIBIO HU(POBBIX PECYPCOB.

HccnenoBarth cBOMCTBA U3yUEHHBIX (PUTYp, CBSI3aHHBIE

C CUMMETpPHEHl, UCIOJIb3Ys SKCIIEPUMEHT, HAa0II0/ICHUE,
MOJICJINPOBAHUE.

O00CcHOBBIBATB, OIIPOBEPraTh C IOMOIIBI KOHTPIPUMEPOB
YTBEPKJICHUSI O CAMMETPUH QUTYyp

BripaxkxeHus ¢ OyKBamu

[Ipumenenue OykB
JUIS 3aIMCH
MaTE€MAaTUYECKUX
BBIPAKCHUH U
MPEIIOKEHHM.
bykBeHHBIE
BBIPAXXCHUA U
YHUCJIOBBIE
MOJICTAHOBKH.
bykBennble
PaBEHCTBA,
HaXO0XKJICHUE
HEU3BECTHOIO

Hcnoab3oBaTh OYKBBI [ 0003HAYEHUS YUCE, IPU 3aITUCU
MaTEMaTUYECKUX YTBEPKICHUN, COCTABIISITH OyKBEHHBIC
BBIPQ)XEHUS 110 YCIOBHUIO 3aJ1a4H.

HccaenoBaTh HECIOKHBIE YUCIIOBBIC 3aKOHOMEPHOCTH,
MCIIOJIB30BaTh OYKBBI JUISl UX 3AIKCH.

BoeruucasiTh 4nciioBOe 3HaUeHUE OYKBEHHOT'O BHIPAXKEHUS
MpY 33JJaHHBIX 3HAYCHUAX OYKB.

3anucbiBaTHh (POPMYJIBI: IEPUMETPA U IUIOIATN
MPSIMOYTOJIbHUKA, KBaAPaTa; IJIUHBI OKPY>KHOCTH, TUIOIIA N
KpyTa; BBINOJIHATH BHIYUCJIEHHS 110 TUM (HOopMyTIam.
CocTaBiasitb (hOPMYJIbl, BEIPAKAIOIIUE 3aBUCHUMOCTH MEXTY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, pACCTOSIHUE; 1ICHA,
KOJIMYE€CTBO, CTOUMOCTD; IPOU3BOIUTEITLHOCTH, BpeMs, 00BEM
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KOMIIOHEHTA. palboThI; BBIOIHATH BBIYUCIIEHHUS IO 3TUM (opMyJiaM.
DopmyJIbI HaxoauTth HEM3BECTHBIN KOMIIOHEHT apu(PMETUYECKOTO
JNEUCTBUSA
Harnsnnas reomerpust. 14 YeTpIpEXyTONBHUK, M300paxkaTh Ha HETMHOBAHHOM U KJIETYAaTON Oymare
@urypsl Ha INIOCKOCTH IpUMepbI C MCIOJIB30BAHNEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOIBHUKOB. | YETBHIPEXYTOJBHUKH C 3aJaHHBIMHA CBOMCTBAMM:
[IpsAMOyTOJIbHUK, C apaJuIeIbHBIMHU, IEPIICHINKYJISIPHBIMU, PABHBIMHU

KBaJpatT: CBOMCTBA
CTOPOH, YTJIOB,
JIMaroHa’seH.
N3smepenue yrios.
Buner
TPEYTOJIbHUKOB.
[Tepumetp
MHOT'OYT'OJIBHUKA.
[Tnomans ¢purypsl.
DopmyIIbl
epuMeTpa u
IJI01A 1
MPSMOYTOJIbHHUKA.
[Tpubnuxénnoe
VU3MEPEHUE IUIOIA N
duryp.
[IpakTrueckas

CTOPOHAaMHU, MPSAMBIMHU YTJIAMH U Jp., PABHOOEIPEHHBIN
TpeyronbHUK. Ilpeanarars u 00CyKaaThb cnocoowbl,
AJITOPUTMbI ITIOCTPOCHHUS.

HccnenoBarth, UCONb3ys SKCIIEPUMEHT, HAOIIOICHHE,
MOJENUPOBaHUE, CBOMCTBA NIPSMOYTOJbHHKA, KBaJpaTa,
pa30uBaTh Ha TpeyTroabHUKU. OOGOCHOBBIBATH, ONIPOBEPraTh
C IOMOIIBK) KOHTPIIPUMEPOB YTBEPKICHUS

O MPSIMOYTOJIbHHUKE, KBAaJPaTe, PACNO3HABATH BEPHBIC U
HEBEPHBIEC YTBEPKICHMUS.

H3mepsATH M CTPOUTH C TOMOIIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHCJIE B MHOI'OYTOJIbHUKE, CPABHUBATH YIJIbL,
Pacno3HaBaTh OCTPHIE, IPSIMBIE, TYIIbIE, pPa3BEPHYTHIE YIJIBL.
Pacno3naBath, n300paxkatb OCTPOYTOJIbHBIN, IPSIMO-
YTOJIbHBIN, TYOYTOJIbHBIN, paBHOOEAPEHHBIH,
PAaBHOCTOPOHHUM TPEYTOJIbHUKHU.

Bbruncaste nepumMeTp MHOTOYTOJIbHUKA, TIOIIAAb
MHOTOYTOJIbHUKA Pa30MEeHUEM Ha MPSIMOYTOIbHUKH,
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pabora «ILinomaas
KpyTa»

Ha paBHBIE (PUTYPHI, UCIIOJIB30BATh METPUUECKUE €TUHULIBI
M3MEPEHUS JIJIMHBI U TUIOIA/IH.

HUcnoab3oBaTh NpUOIMKEHHOE U3MEPEHHUE JJINH U
IJIOIIAICH Ha KJIeTuyaTol Oymare, mpuOIMmKEHHOE U3MEPEHUE
JUTUHBI OKPYKHOCTH, TUIOIIAAN Kpyra

[looXuUTENBHBIE U

OTPHULATCIIBHBIC YK CJIA

40

Llenbie yucna.
Mopnyis yucia,
reoMeTpruYecKas
MHTEpHpeTalus
Moy, YuciioBeie
MIPOMEKYTKHU.
ITonoxutenpHBIE 1
OTpULIATEIIbHBIE
yucia. CpaBHEHUE
MOJIOKUTEIBHBIX U
OTPUIATEIIbHBIX
YHCel.
Apudmernyeckue
JICUCTBUS

C TOJIOKUTEIILHBIMU
U OTpULIATEIbHBIMU
YHUCJIAMH.

Pemenune TeKCTOBBIX
3ajJa4

IIpuBoaAMTH NPUMEPHI KCMOJIB30BAHUS B PEAUTBHON KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIIBHBIX YUCEIL.

N300paxkaTh 11ebIe YUCa, MOJ0KUTEIbHBIC U
OTPULATEIIbHBIE YMCIIA TOYKAMHU HA YHCJIOBOM MPAMON,
HCI0JIb30BATH YHUCJIOBYIO MPSIMYIO JJIsI CDAaBHEHUSI YU CE.
IIpuMeHATH MpaBUJIa CPABHECHUS, YIOPAA0YUBATH 11€JIbIC
YuCiia; HAXOAUTh MOIYJIb YHCIIA.

@opMyJHPOBATH MPABWJIA BEIYUCIICHUS C MIOJIOKUTEIHLHBIMU
Y OTPULIATEIIbHBIMH YHCJIaMH, HAXOAUTH 3HAYEHUSA
YHCJIOBBIX BBIPAXKEHUM, COJIEPKAIUX JTCUCTBUA

C TIOJIOKHUTEIBHBIMUA U OTPULIATEILHBIMA YUCIIAMH.
IIpuMeHATH CBOICTBA CIIOKECHUS U YMHOXKEHUS

JUTSL TIpeoOpa3oBaHus CYMM M IMPOU3BEICHUIM
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HpeﬂCTaBHGHI/IC JaHHBIX

[IpssmoyrosnbHas
CHCTEMa KOOpAMHAT
Ha TIJIOCKOCTH.
Koopaunatel TOuku
Ha IIJIOCKOCTH,
abcimcca u
Oop/IMHAaTA.
Cros0uaTble U
KpPYTOBBIC
JuarpamMMsl.
[IpakTnueckas
pabota «ITocTpoeHue
IuarpamMmm.
Pemenue TeKCTOBBIX
3a/1a4, CoACpKaIINX
JTaHHEIE,

OO0BSICHATH M WILTIOCTPUPOBATH MOHATHE IIPSIMOYTOJIBHOM
CHUCTEMBbI KOOPJMHAT Ha MJIOCKOCTH, UCIIOJIb30BATh
TEPMUHOJIOTHIO; CTPOMTH Ha KOOPJIMHATHOU INTIOCKOCTH
TOYKU U (PUTYPHI MO 3aJJaHHBIM KOOpAMHATAM, HAXOAUTh
KOOpJIUHATHI TOYEK.

YuraTth cTON04YaTHIC U KPYTOBBIC JUATPAMMBI;
HHTEPNPETUPOBATH JAaHHBIC; CTPOUTH CTOJI0YATHIE
nuarpammMbl. Uecnosib30BaTh HH(pOPMALIMIO,
MPECTAaBICHHYIO B Ta0NMUIIaX, HA AMarpaMmax Jyisl peieHus
TEKCTOBBIX 33/7]a4 U 3374 U3 pEATbHON KU3HU

npeCTaBJICHHbBIC

B TaOJIMIaX U

Ha IHarpaMmax
Harnsgaas reomeTpusi. [IpssmMoyroibHBIIM Pacno3naBaTth Ha yepTexkax, pUCyHKax, ONMUCHIBATH
@uUrypsl B NpOCTPAHCTBE napasuiesienumnesI, nUpaMuly, Ipu3My, HUIUHJIP, KOHYC, I1ap, M300pakaTh X

KyO, mpu3ma,
UpamMuIa, KOHyC,
MUWINHJD, I1ap U
coepa.
N3o0paxenue

OT PyKH, MOJIeJIMPOBATH U3 OyMaru, MiacTUINHA, TPOBOJIOKU
u ap. lIpuBoauTH NpHMMepbI OOBEKTOB OKPYKAIOIIETO MUPA,
UMeroUIX (OpMbI HA3BaHHBIX TEJI.

Hcnonab3oBaTh TEPMUHOJIOTMIO: BEPIIMHA, PEOPO, FPaHb,
OCHOBAHHE, BBICOTA, PAANYC U THAMETP, pa3BEPTKA.
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POCTPAHCTBEHHBIX
¢uryp. [Ipumepsl
pa3BEPTOK
MHOT'OTPaHHUKOB,
UWJIMHIpa U KOHYCA.
[IpakTrueckas
paborta «Co3nanue
MoeJIen
MPOCTPAHCTBEHHBIX
buryp».

ITonsatrne 00bEMA;
€AVHUIIBI U3MEPEHUS
o0bEma. O6bEM
IPSMOYTOJIBLHOTO
napajienenunesaa,
Ky0Oa, popmyIibl
00béMa

N3yuath, ucnonb3ys 3KCIEPUMEHT, HAa0JII0/IEHUE, U3MEPEHUE,
MOJICJINPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HAa3BaHHBIX TEJI, BHISIBJIATH CXOACTBA U
Pa3JIMYUA. MEXAY MUPAMUION U IPU3MOM; MEXKIY
HMIMHAPOM, KOHYCOM U HIapOM.

Pacno3naBatsp pa3BEpTKH Napajuienenunena, Kyoa, npu3Msl,
nupamMubl, KOHyca, HUIMHIPA; KOHCTPYHPOBATh JaHHBIC
Tesa U3 pa3BEPTOK, CO3/1aBaTh UX MOJIEIIH.

Co3naBath MoJeJIM IPOCTPAHCTBEHHBIX (uUryp (13 Oymaru,
IIPOBOJIOKH, TUTACTUIIMHA U JP.)

N3MepaTh Ha MoesAX: JJIMHBI pEOep MHOTOTPAaHHUKOB,
IUaMeTp mapa.

BoiBoauTh Gopmyary 06bEMa NPSIMOYTOJIBHOTO
napajuieenunesaa.

Boruncasats no popmyaam: 06bEM NPIMOYTOIBHOTO
napajuienenunena, Kyoa; ncrnojb30BaTh €AMHUIIBI U3MEPEHUS
00béMa; BBIYMCIATH 00BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napajijiesienune/oB; pelmaTh 3aa4u C peajJbHbIMU TaHHBIMU

[ToBTOpeHue, 000061ICHUE,
CHCTEMaTH3aIus

20

[ToBTOpEeHUE
OCHOBHBIX ITOHSITHI
¥ METOJIOB KypCOB 5
1 6 KJIaCCOB,
00001IeHNE U
CHCTEMAaTH3aIHsA
3HAHUH

BbI4uCIATH 3HAaYCHUS BBIPAXKEHHM, COJIEpIKAIUX
HATypaJIbHBIE, LIENIbIC, TOJIOKUTEIBHBIE U OTPULIATEIbHbBIC
qucia, OOBIKHOBEHHBIE U ICCATUYHBIE IPOOU, BHITIOJIHSITh
npeoOpa3oBaHMs YUCEI U BBIPAKEHUM.

Bp10upaTh c1ocod CpaBHEHUS YKCEII, BBIYUCIEHU,
NPUMEHSITh CBOICTBA apu(METUUECKUX ACHUCTBUIN

JUISl pallMOHAIN3AI[MU BEIYMCIICHUM.
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PemiaTe 3aga4m U3 peanbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHUA IS PEIICHUS 3a/1a4 U3 JIPYTUX
MPEAMETOB.

PemiaTh 3a1aum pa3HbIMH C1IOCO0AMH, CDABHUBATD,
BbIOMPATH CNOCOOBI PEIICHUS 3aaUH.

OcyuecTBJIATh CAMOKOHTPOJIb BBINOJHAEMBIX AEHCTBHUI U
CaMOIIPOBEPKY PE3YJIbTaTa BHIYUCICHUN

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170
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PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

HOACHUTEJIBHAS 3AIITMCKA

Anrebpa SBISETCS OJHUM U3 OMOPHBIX KYpPCOB OCHOBHOI'O OOIIEro 0Opa3oBaHMUS:
oHa oOecrieunBaeT U3y4eHUE IAPYTUX TUCHUIUIMH, KaK €CTECTBEHHO-HAYyYHOIrO, TaK U
TYMaHUTAPHOTO LHMKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl IPOIOKEHUsT 00pa3oBaHus U
B IOBCEJHEBHOM KU3HU. Pa3Butue y oOydarommxcsd HAy4YHBIX MPEACTaBICHUI
0 TPOUCXOXKIACHUU M CYIIHOCTH alre0pandyeckux aOCTpakiuif, crnoco0e OTpaxeHus
MaTeMaTU4eCKOM HAayKOW SBJIGHMM M TPOIECCOB B MPHUPOJE U OOIIECTBE, POJIH
MaTeMaTU4YeCKOr0 MOJCIIMPOBAHUS B HAYYHOM MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
(GbOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI U Kaue€CTB MBIIUICHUSI, HEOOXOAUMBIX JJIs
ajanTalyl B COBpeMEHHOM ILH(poBoM oOiiecTBe. M3ydyeHue anreOpbl oOecrieuyuBaeT
pa3BUTHE yMEHHUS HaOI0/1aTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTU MBIILICHUS, CIHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaThH CBOU
JNEUCTBUS W BBIBOJIBI, (opMynupoBaTh yTBepxkaeHUs. OcCBoeHHE Kypca anreOpsl
obecrieurBaeT Pa3BUTHE JIOTMYECKOIO MBIIUICHUS OOyYarolIUXCsA: OHU MCHOJIb3YIOT
JNEIYyKTUBHBIE W HWHIYKTHUBHBIE pPacCyXJACHUs, O0O0OIIeHHE U KOHKPETU3AIHIO,
abcTparupoBanue u ananoruto. O0yuyeHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00BEM
CaMOCTOSATEILHON JEATEeIbHOCTH 00YyJaroNIuXcsi, TO3TOMY CaMOCTOSITEIIbHOE pPElICHUE
3a/1a4 SBISETCS peanu3alueil e TeIbHOCTHOTO MIPUHITUIIA O0yICHHUS.

B ctpykrype mporpammbl yueOHOro Kypca «Ausredpa» Jjisi OCHOBHOTO OOIIEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJACP)KATEIHbHO-METOANYECKUE JTHUHUU:
«Hucna v BEIYUCICHUSN, « AreOpanyecKue BEIpaXXEHUs», « Y paBHEHUS U HEPABEHCTBAY,
«Dynkum». Kaxaas u3 3TUX COIEpKATEINbHO-METOIMYECKUX JIMHUKA PAa3BUBACTCS HA
NPOTSHKEHUU TPEX JIET U3YUYEHHUS Kypca, B3aUMOJIEUCTBYS C APYTMMHU €ro JUHUSIMU. B
X0JIe U3y4EeHHs] Y4eOHOTo Kypca OOy4arolmuMcs MPUXOIUTCS JIOTUUECKH PacCy’KIaTh,
UCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN s3bIK. B CBA3M ¢ 3TUM B Mporpammy
y4e0HOTO Kypca «Ayredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MIPEICTABICHHbBIC
BO BCEX OCHOBHBIX pa3jiellax MaTEeMaTHYECKOTO OOpa30BaHHUS U CIOCOOCTBYIOIIUE
OBJIAJICHUIO OOYYarOUIMMHUCA OCHOB YHHBEPCAJIBHOTO MATEMaTUYECKOTO  sI3bIKA.
ConeprkaTenbHON U CTPYKTYPHOM OCOOCHHOCTHIO YUEOHOTO Kypca « AJreOpay siBIsieTCs
€ro MHTETPUPOBAHHBIN XapakKTep.

Conepxanue TUHUU «YuCIa U BBIYKUCICHUSD CIYKUT OCHOBOM ISl JAJdbHEHIIIEro
U3Y4YeHUs] MAaTeMAaTHKH, CIOCOOCTBYET pAa3BUTHIO Yy OOYyYalolUXCs JIOTHYECKOTO
MBIIIJIEHUSI, (POPMUPOBAHUIO yMEHHUS TOJB30BATHCS  ANTOPUTMAMHU, a TaKKe
NPUOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX /JIi TOBCEAHEBHOM KU3HU.
Pa3BuTHe MOHATHS O 4YHCIIe Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUsSl CBSI3aHOC
palMOHAIIBHBIMA U HMPPAIMOHAIBHBIMUA YHUCIaMH, (POPMUPOBAHUEM IMPEACTABICHUIO
NEUCTBUTEIBHOM YHCJIE. 3aBEPIICHUE OCBOCHHUS UHCIOBOW JIMHUM OTHECEHOK
cpeaHemMy oO1eMy o0pa3oBaHUIO.
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Conepxkanue IByX alreOpandecKux JUHUN — «ANTeOpandecKue BBIPAKCHUS» H
«YpaBHEHHs] U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOydaroumxcs
MaTEeMaTHUYECKOTO arrapara, HeoOX0IMMOTO JIJIsl pelIeHUs 3a1a4 MaTEMAaTHUKH, CMEKHBIX
IPEIMETOB W TIPAKTHUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusl Y4eOHBI Marepuan TPyNIUPYeTCs BOKPYT PallMOHATIBHBIX BBIPAKCHHM.
AnreOpa JeMOHCTpHUpPYET 3HAUYCHHE MATEMAaTHKH KaK S3bIKa JJIs TOCTPOCHHUS
MaTeMaTHYECKUX MOJICJICH, ONMCaHUS MPOIICCCOB M SBJICHUHA peaabHOTOo MUpa. B 3amaun
oOydeHus anredpe BXOIAT TaKkKe JajdbHelIee pa3BUTHE aJTOPUTMUUYECKOTO MBITUICHHUS,
HEOOXOAMMOTO, B YaCTHOCTH, JIJIS1 OCBOCHUS Kypca HHPOPMATHKH, U OBJIAJICHIE HABBIKAMH
JNEAYKTUBHBIX paccyxkaeHuid. IlpeoOpa3zoBaHne CHMBOJBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHMSI, CIOCOOHOCTEHN K MaTEeMaTUUYE€CKOMY TBOPUYECTRBY.

Copnepxanve (QYHKIIMOHAIBHO-TpaUuecKoi JIMHUM HAIEICHO Ha IMOJy4YeHUE
0o0yyaromuMucs 3HaHUM 0 (QYHKIUAX KaK Ba)KHEWIIEW MaTeMaTH4YeCKOW MOJENH JJis
OMKCAHUSA W HCCIEAOBAaHUS Pa3HOOOpA3HBIX IPOIECCOB M SBICHUN B TPHUPOAC U
obmiectBe. M3ydyenne marepuana CrocoOCTBYeT Pa3BUTHIO Yy OOYYaIOIIUXCS YMEHHS
UCIIOJIB30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJICTBA S3bIKA MATEMATUKH — CIIOBECHBIC,
CUMBOJIMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (GOPMUPOBAHKE MPECTABICHUN O POJIU
MaTEMaTUKH B Pa3BUTUU ITUBWIN3AINH U KYJIbTYPHI.

CornacHo yuyeOHOMY IUTaHy B 7—9 KjlaccaxX M3y4aeTcsl YUeOHBIH Kypc «Anredpay,
KOTOPBIN BKJIIOYACT CIEAYIONME OCHOBHBIE pas3fenbl cojepkanus: «Yucina u
BBIYHCIICHUS», «ANTeOpandecKrue BBIPAXKEHUS», «YPaBHEHUS U HEPaBEHCTBAY,
«DYHKIIUW.

OOmiee 4YMCIO dYacoB, PEKOMEHIOBAaHHBIX JUIA H3Y4YeHUs yd4eOHOTO Kypca
«Anreopa», — 306 ygacoB: B 7 kiacce — 102 uaca (3 vaca B Hememo), B 8 kiacce —
102 gaca (3 yaca B Henento), B 9 kimacce — 102 yaca (3 gaca B HeaEIIO).

B I'bOY COI Ne3 r.Hedreropcka Ha u3yueHue yaeOHOTO Kypca « Anredpay
100aBJIEHO MO OJJHOMY Yacy B KaXyro U3 napayuieneit ¢ 7 mo 9 kiacc, 1.e. 136 yacoB B
TO/I.

COJAEP KXAHME OBYYEHUA

7 KIIACC
Yucaa u BbIYUCTICHUSA

Jpo6u 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEX0]T OT OJHOM (POpMBI 3anucu apodei K
npyroi. IloHATHE palMOHAIBHOIO YHMCIA, 3alUCh, CPAaBHEHHE, YIOPSAI0YMBAHUE
pauMoOHAIbHBIX 4YHcell. ApudmeTnueckue AEHCTBUS C PALMOHAIBHBIMU YHCIIAMH.
Pemenue 3a1a4 u3 peanbHON NIPAKTUKU HAa YAaCTH, Ha APOOH.

CremeHp C HaTypaJbHBIM IIOKa3aTelieM: OIpEAeNIeHHe, MpeoOpa3oBaHUe
BBIPAKEHUI Ha OCHOBE OMNpENENeHHs, 3amuch OONbmMX uuces. [IporeHTsl, 3amuch
IOPOLEHTOB B BUJE JApoOM M JpoOM B BHUJAE IMPOLEHTOB. TpH OCHOBHBIE 3aJaud Ha
IPOLIEHTHI, pELIEHUE 33]a4 U3 PEATbHOM TPAKTUKH.

[IpumeHeHne NPU3HAKOB JIEIMMOCTH, Pa3JIOKEHUE HA MHOXKUTEIM HaTypajbHBIX
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YHUCCII.
Peanbnble 3aBUCUMOCTH, B TOM HYHCJIC IIpsAMast U 06paTHa51 IMPOINOPHUOHAJIBHOCTH.

AJire0OpanyecKkue BbIpasKeHU s

IlepeMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUA C INEepeMeHHOM. JlomycTumele
3HaueHUsd nepeMeHHbIX. [IpencraBieHue 3aBUCHMOCTH MEXKIY BEJIMYMHAMU B BHJIE
dopmynbl. Beruucnenuss no ¢opmynam. I[IpeoOpazoBanne OyKBEHHBIX BBIPAKEHUM,
TOJIECTBEHHO PAaBHBIE BBIPAXKEHMS, PABUJIA IPEOOPA30BAaHUSA CYMM M MPOU3BEICHUM,
IpaBUJIa PACKPBITHS CKOOOK M MPUBENECHUS OJOOHBIX CIAaracMbIX.

CBolicTBa CTENEHU C HATYpalbHbIM IMOKA3aTEJIEM.

OpnHounensl u MHorouseHel. CreneHbp MHorousieHa. Cio)keHHeE, BBIYUTAHUE,
YMHOKE€HHE MHOTOWICHOB. POpMyIIbl COKPAIIEHHOIO YMHOXKEHUS: KBaApaT CyMMBbI U
KBaapaT pasHocTH. PopMmyrna pa3sHOCTH KBAApaToB. Pa3iioKeHWE MHOTOYIECHOB Ha
MHOKHTEIIN.

YpaBHeHUA M HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHMs, MpaBuUia MpeoOpa3oBaHUsS YypaBHEHUS,
PABHOCHJIBHOCTb YPABHEHH.

JInHenHoe ypaBHEHUE C OJTHOU IIEPEMEHHOM, YUCIIO KOPHEN JIMHENHOIO YPaBHEHNS,
penieHne JIMHEMHBIX ypaBHEHUN. COCTaBIECHHE YpPAaBHEHHWW IO YCIJIOBHIO 3aJayM.
Pemienne TeKCTOBBIX 3a/1a4 C TOMOILIBIO YPAaBHEHUN.

JluneitHoe ypaBHEHHE C JBYMsI NEpeMeHHbIMH W ero rpaduk. Cucrema IBYyX
JVHENHBIX YpaBHEHUH ¢ IByMs MepeMEeHHbIMU. PellieHre cucteM ypaBHEHHI crlocoOoM
IIOACTaHOBKU. [[puMepsI perieHns TEKCTOBBIX 3a/1a4 C IIOMOILbIO CUCTEM YPaBHEHU.

DyHKUUHA

Koopannara Touky Ha npssMon. YrucnoBble MpoOMeXyTKH. PaccTostHue Mexny 1Byms
TOYKAMU KOOPJIMHATHOW MPSIMOM.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opuHaTa TOYKU
Ha KOOpAMHATHOW miiockocTu. [lpumepsl rpaduxoB, 3amanHbix (popmynamu. UreHue
rpadukoB peanbHbIX 3aBUcuMocTel. [lonarue @ynkuuu. I'paduk ¢pynkuuu. CpoiicTBa
bynkuuid. Jluneitnas Qyukius, e€ rpaduk. I'paduk dbynkummn y = |x|. I'paduyeckoe
pELICHUE TUHEUHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPAaBHEHUN.

8 KJIACC
YucJia ¥ BbIYUCIEHUA

KBanpaTHsiii kopeHb u3 uncia. [lonstue 06 uppanoHaIbHOM YKciie. [lecaTuanbie
NpUOIMDKEHUST UppallMOHAIBHBIX 4Yucen. CBoicTBa apudmeTHyeckux KBaJIpaTHBIX
KOpHEH M UX MPUMEHEHHUE K MPeoOpa30BAHUIO YUCIOBBIX BBIPAKEHUM U BHIYHCICHUSIM.
JlencTBUTENIBHBIE YHCIIA.

CreneHb C 1eIbIM TTOKa3aTesieM 1 €€ cBoiicTBa. CtaHaapTHas 3alyCh YKCIa.

AJuire0panvecKkue BbIpasKeHU s
KBagpaTHblil TpéxwieH, pasiiokKeHHWE KBAJPaTHOrO TPEXWieHAa Ha MHOXKHUTEIH.
AnrebOpanyeckas poOb. OCHOBHOE CBOMCTBO ajredpaundeckoil Apoou. CioxeHue,

BbIUUTAaHUE, YMHOXKEHHE, JIeJIEHHE allredpanyeckux apooeil. PalinonanbHbie BhIpaKeHUs
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U UX MpeoOpa3oBaHue.

YpaBHeHUA ¥ HEPaBeHCTBA

KBanmparnoe ypaBHeHue, (opMyna KOpHEW KBaJIpaTHOTO ypaBHEHHs. Teopema
Buera. Pemienne ypaBHeHHMI, CBOOAIIMXCS K JMHEWHBIM M KBagpaTHbIM. [Ipocreimue
JTpOOHO-palMOHAIbHbBIE YPaBHEHHUS.

['padpuueckass uHTEpHpeTanusi YpaBHEHH C JABYMs IEPEMEHHBIMH M CHCTEM
JIMHENHBIX YPaBHEHUM C IBYMS IIEpEMEHHBIMU. [I[pruMepsI pelieHns CuCTeM HETMHEUHBIX
YPaBHEHHM C IBYMS IIEPEMEHHBIMHU.

Pelriienrie TEKCTOBBIX 3a71a4 AJIreOpandecKuM CrioCOOOM.

UucnoBble HEpABEHCTBA M HMX CBOMCTBA. HepaBEeHCTBO C OJHOW MNEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBEHCTB. JIMHEHBIE HEPABEHCTBA C OAHOM NepeMeHHONW. CUCTEMBI
JIMHEVHBIX HEPABEHCTB C OJTHOW NIEPEMEHHOM.

DOyHKUUHA

[Tonsitue pynkuuu. OOnacTh ONPEAENICHHUS U MHOXECTBO 3HAYEHUN (YHKLHUU.
CrnocoOsI 3anaHus PyHKIIHA.

I'padpux pynkumnu. Urenue cBoilcTB pyHKIMH 1o €€ rpaduky. [Ipumeps! rpadrkon
(YHKIMI, OTpa)xarolux peaibHble IPOLECCHI.

DyHKIMH, ONUCHIBAIOIINE IPSIMYIO K OOPaTHYIO IPONOPIIMOHATIBHBIE 3aBUCUMOCTH,
ux rpadukn. Oyukiun Y = X2,y = x%, y =Vx, y=|x|. ['paduueckoe peuieHne ypaBHeHui
U CUCTEM yYpaBHEHH.

9 KJIACC
Yucja v BbIYMCIEHUS

PanonanbHbie uwncna, UppalMOHANIBHBIE YHCIIA, KOHEUHbIE W OCCKOHEUHBIC
JecAaTUUHbIe TpoOu. MHOXKECTBO JCHUCTBUTEIBbHBIX YUCEN, JICHUCTBUTEIbHBIC YHCIa KaK
OCCKOHEUHBIE JeCATHYHBIC JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE MEXKIY
MHO>KECTBOM JEHCTBUTEIBHBIX YUCEII U KOOPIAUHATHOMN MPSIMOU.

CpaBHeHue JICUCTBUTEIILHBIX qucen, apuMeTHIECCKHE JICUCTBUS
C JICUCTBUTECIBbHBIMHU YHCIaAMHU.

Pa3sMepbl 00BEKTOB  OKpYKalomero  MHpa, JUIMTSIBHOCTh  IPOIIECCOBB
OKpY’KaroleM MHUPE.

[TpubnmkEHHOe 3HAYEHHWE BEJIWYMHBI, TOYHOCTh NpuOMKeHUs. OKpyTIeHHE
yucell. [Ipuknaka u oieHKa pe3yJabTaToB BBIYMCICHUM.

YpaBHeHUA U HEPABEHCTBA

JluneitHoe ypaBHeHue. PemieHue ypaBHEHMHM, CBOJSAIIUXCS K JIMHEUHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHUMN, CBOIAIIMXCS K KBAaJPATHBIM.
bukBangpatHoe ypaBHeHue. lIpumepbl pelieHusT ypaBHEHHH TPETbEd M YETBEPTOMU
CTEIIEHEN Pa310KEHUEM HA MHOKHUTEIIH.

Pemenue apoOHO-pallMOHANBHBIX ypaBHEHWH. PereHue TEKCTOBBIX —3ajay
anredpanveckuM METOJIOM.

VYpaBHeHue c JByMsi NEepeMEHHbIMM MU ero rpaduk. PemeHue cuctem AByX
JIMHEVHBIX YPABHEHUM C ABYMsI IEPEMEHHBIMU. PellieHue cucrem IByX ypaBHEHHUM, OJJHO
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U3 KOTOpBIX JHMHEIHOE, a Ipyroe — BTOpPOMl creneHu. ['paduyeckas MHTEpHpeTaLus
CHUCTEMBI YPABHEHUH C IBYMS IIEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 aNredpandeckKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue /MHEWHBIX HEPABEHCTB C OJHOW IIepeMeHHOU. Pemienue cucrem
JMHEWHBIX HEPABEHCTB C OJHOM nepeMeHHoM. KBanpaTHbie HepaBeHCcTBA. [ paduueckast
VHTEPIPETALAS] HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS [IEPEMEHHBIMMU.

DOyHKUUHA
KBanpatuunas pyukuus, e€ rpaduxk u cBoiicta. [lapaboina, koopAuHATHI BEPIIUHbI
napadoJibl, 0Ch CHMMETPHUU NapadoJIbI.

I'padpuxn ¢pynkuuit: y= £x, y= kx+Db, y = k—, y=x3y= V% y=|x|
X
U UX CBOMCTBA.

YucJi0BbIE OCTAEA0BATEIbHOCTH M IIPOTPECCUm

[lonsiTHE YHUCIOBOM  IOCIENOBATEIBHOCTH. 3aJaHHE  IIOCIEN0BATEIBLHOCTH
peKyppeHTHOH (hopMyJIoil 1 popMyIIOi N-TO YjIeHa.

Apudmernueckass M TreoMeTpuyeckas mnporpeccur. Dopmyiabl N-ro  4ieHa
apu(pMeTnyecKoi U reoOMeTpUUYECKON MPOrpeccuii, CyMMbl IEPBHIX N YJIECHOB.

N300pakeHne WieHOB apu(pMETUYECKON U T€OMETPUUECKONW MPOrPECCHl TOUKaMU
Ha KOOPAWHATHOM TIJIOCKOCTH. JIMHEHWHBIM WM SKCIOHEHIMAIbHBIM pocT. CIOXKHBIE
IIPOLICHTHI.

IHPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC  pe3yJbTaThl  OCBOCHHMSI ~ IPOTPaMMbl  Y4eOHOTO  Kypcak
KOHITy 00y4ueHus B 7 KJiacce:

Yucaa v BbIYUCTICHUS

BrimonHsTh, coueTasi yCTHbIE U MUChbMEHHBIE TPUEMBI, apU(PMETUIECKUE IEHCTBUS
C pallMOHAIbHBIMU YHUCJIaMH.

HaxonuTe 3HaYeHHUs] YUCIIOBBIX BBIPAKEHUM, MPUMEHSTh Pa3HOOOPa3HbIE CITOCOOBI
U PUEMBI BHIYUCIICHHS 3HAUCHUN APOOHBIX BBIPAXKECHHM, COJIepKaIUX OOBIKHOBEHHBIE
U JICCATUYHBIC JPOOHU.

[lepexoauts OT omHOW (HOPMBI 3amMCH YUCEN K JApyrod (mpeodpa3oBHIBATH
JIECATUYHYIO JApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH
B OCCKOHEUYHYIO JICCATUUHYIO IPOOBH).

CpaBHUBATH U YIIOPSAJOUYMBATH PALlMOHAIBHBIE YHCIIA.

OKpyrJisTh yucna.

BpINONHATE NPUKHUAKY M OLUEHKY pPE3yJbTaTa BBIYMCICHUM, OLEHKY 3HAYEHUU
YUCJIOBBIX BBIPAKECHUN. BBINOMHATH ACHCTBHUS CO CTENEHSIMU C HaTypaJbHBIMU
IIOKA3aTENSIMH.

[IpuMeHATh TPU3HAKK JEIIUMOCTH, PA3JIOKEHUE HA MHOMXUTEIM HATypaJbHbBIX
YyuCell.
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PemmaTh mpakTHKO-OpUEHTUPOBAHHBIC 3a/1a4H, CBI3aHHBIC C OTHOIIICHUEM BEJTMYHH,
POIMOPIIMOHATFHOCTRIO  BETUYMH, TMPOICHTAMH, WHTEPIPETHPOBATH PE3YJIHTATHI
peIIeHus 3a/1a4 ¢ y4€TOM OTpaHWUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPHUBACMBIX
0OBEKTOB.

AJire0panvecKkue BbIpasKeHUs

Hcnonp30BaTh anreOpanvecKkyrd TEPMHUHOJIOTUIO U CUMBOJUKY, NMPUMEHSTH €&
B IIPOIIECCE OCBOEHUS yUeOHOr0 MaTepHaia.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIP@KCHUM TP 3aJaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

Breinmonuate mnpeoOpa3oBaHuUsl 1EJIOTO BBIPAXKEHUSI B MHOTOYJIEH MPHUBEICHUEM
MOJ0OHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BhINnoiHATH YMHOXKEHUE OJJHOWICHA HA MHOTOWIEH U MHOTOYJI€HAa Ha MHOTOYJIEH,
IPUMEHATH (DOPMYJIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcylIecTBIATh Pa3JIOKEHUE MHOTOYJIEHOB HA MHOKUTEIN C TOMOIIBIO BRIHECEHUS
3a CKOOKM OOIIEro MHOXUTEJS, TPYNIUPOBKH ClIaraeMblX, MPUMEHEHUS (OopMyI
COKPAILLIEHHOI'O YMHOXEHMUS.

[IpuMensaThs mpeoOpa3oBaHUs MHOTOUYJICHOB JUISl PEIICHUS PAa3IUYHBIX 3a/1aun3
MaTeMaTUKH, CMEKHBIX MTPEIMETOB, U3 PeaTbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYpaJbHBIMU  IOKA3aTEJSIMU IS
npeoOpa3oBaHUsl BEIPAKECHUH.

YpaBHeHUA ¥ HEPABEHCTBA

PemaTe nuHeliHbIE YpaBHEHUS ¢ OAHOM IEPEMEHHOM, TPUMEHSIS IIPaBUIIA IIEPEX01A
OT MCXOJHOIO YpaBHEHUs K PaBHOCWIbHOMY eMy. IIpoBepsATh, sBIAETCS JM YUCIIO
KOpPHEM YpPaBHEHUS.

[TpumensaTs rpaduyeckue METONbI MPHU PEIICHUH JIMHCHHBIX YpPaBHEHUH M MX
CUCTEM.

[TonOupaTe NpUMEpHI Map YKCEN, SBISIIOIIUXCS PELIEHUEM JIMHEMHOIO ypaBHEHUS
C IBYMSI IEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOM IUIOCKOCTU TpaUK JMHEHMHOrO ypaBHEHUS C JIBYMs
HePEMEHHBIMH, MOJIB3YSACh T'pauKOM, IPUBOAUTDH IPUMEPHI PEILICHUS YPAaBHEHUSI.

Pemrats cuctembl IByX JIMNHEMHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpadudecku.

CocTraBisTh U pemiaTh JUHEWHOE YPAaBHEHUE WJIM CHCTEMY JIMHEMHBIX YPaBHEHUMN
[0 YCIOBHMIO 3aJa4d, WHTEPIPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJadd
IIOJIy4YE€HHBIN pe3yJIbTaT.

DOyHKIUU

N3o0paxkatb Ha KOOPAMHATHOM NPSMOM TOYKU, COOTBETCTBYIOLIWE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, WHTEPBaJbl, 3alUCHIBATH YHUCJIOBBIC TMPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aIaHHBIM KOOPJMHATaM, CTPOUTD
rpaduku TuHeHHBIX GyHKIMA. CTpouTh rpaduk GyHKIMHA Y = |X|.
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OnuchIBaTh ¢ MOMOIIbIO (PYHKIUN M3BECTHBIC 3aBUCUMOCTH MEXIY BEIUYMHAMMU:
CKOpOCTh, BpPEMsi, PACCTOSIHUE, IICHA, KOJMYECTBO, CTOMMOCTbD, MPOU3BOJAUTEIBHOCTD,
BpeMmsi, 00bEM pabOTHI.

HaxonuTs 3HaueHue GyHKIMU 10 3HAUYSCHUIO €€ apryMeHTa.

[lonumarp rpaduyeckuii crmoco® mNpeAcTaBICHUS W aHalW3a WHPOpPMAINH,
U3BJICKATh U MHTEPIPETHPOBATh MHPOPMALUIO U3 TPAPUKOB PEATBHBIX MPOILECCOB U
3aBUCUMOCTEM.

[IpenmeTHBIC pe3yJabTaThl OCBOCHHUS MPOTPAMMBI YYEOHOrO0 Kypca K KOHILY
o0yueHus B 8 KJacce:

Yucaa v BbIYUCTICHUS

Hcnonp30BaTh Ha4YaJIbHBIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX YHCEN
JUIsl CPaBHEHMS, OKPYTJICHHS W BBIYUCICHUN, HM300pakaTh JACHUCTBUTENIbHBIC YHCIIA
TOYKaMH HA KOOPJUHATHOMN MPSIMOU.

[IpumeHsaTh MOHATHE apUPMETHUYECKOTO KBAJIPATHOTO KOPHS, HaXOIUTh
KBaJpaTHbIE KOPHH, WCHOJb3ys NP HEOOXOAUMOCTH KAJbKYJSITOpP, BBIMOIHATh
npeoOpa3oBaHus BBIPAKEHUN, COJIEPXKAIIUX KBaJpaTHbIe KOPHH, MCIIOJIb3Yysl CBOWCTBA
KOpHEM.

Hcnons30BaTh 3amucu OOJBIINX U MAJIbIX YHACEI C TOMOIIBIO IECITUYHBIX ApOOeH
u crenieHeit uncna 10.

AJure0panvecKkue BbIpasKeHU s

[IpuMeHsTh TOHATHE CTETICHHU C IIEJIBIM TTOKA3aTeNieM, BBITIOIHATh TPeoOpa3oBaHus
BBIPAKEHUM, COAEPKAIINX CTETIEHU C IEIbIM MOKa3aTEeIeM.

BBITIONHATE  TOKIECTBEHHBIE TMPEOOpa30BaHUSl  PAIMOHAIBHBIX  BBIPAKCHHM
Ha OCHOBE TIPaBUJI JICHCTBUI HaJl MHOTOWICHAMH U alreOpandyecKuMHU IPOOsMHU.

PacknaapiBaTh KBapaTHBIN TPEXUWICH HA MHOKUTEIIH.

[IpuMensTs TpeoOpa3oBaHUsl BBIPAXKEHUN JUIS PEIICHHUS Pa3IUYHBIX 3a]ad
U3 MaTEeMaTUKHU, CMEKHBIX MPEJIMETOB, U3 PEaTbHON MPAKTUKH.

YpaBHEHUSA U HEPABEHCTBA

Pemate nMHEWHBIEC, KBaJpaTHbIE YPABHEHUS U pallMOHAJIbHBIE YpPaBHEHWS,
CBOJISIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUM C IBYMS IEPEMEHHBIMU.

[IpoBOIUTE MpOCTEHIINE UCCIEIOBAaHUS YPABHEHUN U CUCTEM YPAaBHEHHH, B TOM
quciie ¢ TPUMEHEHUEM TpaduuecKux TMpeAcTaBiIeHU (yCTaHABIMBATh, HMEET JIA
ypaBHEHHE WK CUCTEMa YPaBHEHUM PELIEHUsI, €CJIU UMEET, TO CKOJIbKO, U MPOYEe).

[TepexoauTh OT cOBECHOW (OPMYITHPOBKH 3a7a4yM K €€ anreOpandeckoid Moaenu
C MOMOIIBIO COCTABJICHUSI YPABHEHUS] WJIM CHUCTEMBI YPAaBHECHUH, WHTEPIPETHUPOBATH
B COOTBETCTBUM C KOHTEKCTOM 33/1a4U IOJIyYECHHBIN pEe3yJIbTar.

[IpuMeHATh CBOWMCTBA YMCIOBBIX HEPABEHCTB 11 CPABHEHUA, OLICHKH, PEUIaTh
JVMHEHBIE HEPABEHCTBA C OJHOW MEPEMEHHON W WX CHUCTEMBI, J1aBaTh TpadUuecKyro
WJUTIOCTPALMIO MHOKECTBA PEIICHUH HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DOyHKUUHA

[lonumaTe W UCHONB30BaTh (YHKIMOHAIHHBIC TOHITHS W S3bIK (TEPMHHBI,
CUMBOJINUECKHE OO0O03HAYCHMS), OMNpEeAeisaTh 3HaueHHEe (YHKIUU 1O 3HAYCHHUIO
apryMeHTa, ONpeeNsTh CBOMCTBA GYHKIIUU 10 €€ rpaduKy.

Crtpoutb rpaduku 37eMeHTapHbIX PYHKIUN BUIA:

y=",, y= x2, y= x3,y = VX, y = |x|, omuchIBaTh cBOIiCTBA YUMCIOBOIl (YHKIIHH
X

1o € rpaduKy.

[IpenmeTHBIC peE3yJabTAaThl OCBOCHHUS TMPOTPAMMBI Y4EOHOTO Kypca K KOHITY
oOyueHus B 9 KJacce:

YucJia ¥ BbIYHCIEHUA

CpaBHMBATH U YIOPSIAOUUBATH PAIIMOHATILHBIC U UPPALTMOHATIBHBIC YHCIIA.

Breinonuate apudmernyeckue NEUCTBUS C PAMOHAIBHBIMU YMCIIAMH, COYETas
YCTHBIE W TIMCbMEHHBIC MPUEMBI, BBIMNOJHATH BBIUYUCICHUA C HUPPAUOHAIBHBIMU
YHCIaMH.

HaxoauTh 3HaueHUs CTENEHEW C LEJbIMUA IMOKA3aTeIsIMU U KOPHEH, BBIYUCIATH
3HAYEHHS YUCIIOBBIX BBIPAKECHUMN.

OKpyryisiTh  JEWCTBUTEIBHBIE YHUCJA, BBINOIHATH MPHUKUIKY  pe3ysbTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAXKEHHUII.

YpaBHEeHUA M HEPABEHCTBA

Pemate nvHElHBIE U KBaJpaTHbIE YPAaBHEHUsI, YPAaBHEHHMs, CBOAILLUECH K HUM,
npocTeime JpoOHO-PALlMOHAIIbHBIE YPABHEHHS.

PemaTte cucteMbl ABYX JIMHEWHBIX YPABHEHUU C JIByMs IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHM, B KOTOPBIX OJTHO YPABHEHUE HE ABJISETCS JTUHEUHBIM.

PemaTte TekcTOBBIE 3a7ja4K alreOpanyecKUM CIIOCOOOM C MOMOIIBIO COCTABIICHHUS
YPaBHEHUS WM CUCTEMBI ABYX YPAaBHEHUU C IByMsI IEPEMEHHBIMU.

[IpoBoauTh MpocCTENIINE UCCIECIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHH, B TOM
yyclie ¢ NpUMEHEHUEM TrpaduyecKkux NpeacTaBlieHuid (ycTaHaBIMBaTh, MMEET JIU
ypaBHEHHE WM CUCTEMA YPABHEHUN PELICHUS, €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

PemaTp nuHeliHbIe HEpaBEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, M300paXkaTh PEIlICHUE
HEPABEHCTB Ha YMCJIOBOU MPSIMOM, 3aIIMCBIBATh PELUICHUE C IIOMOIIBI CUMBOJIOB.

Pematb cuCTEMBl JMHEWHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIHOYAIOIIME
KBaJI[paTHOE HEPABEHCTBO, M300pa)kaTh pPELICHHE CHUCTEMbl HEPABEHCTB HA YHCIOBOM
IPSIMOM, 3aIIMCHIBATh PEIIEHHUE C IOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEIICHUH PA3IMYHBIX 3a1a4.

DOyHKUUHA
Pacrio3HaBaTh (yHKUMHM H3y4yeHHbIX BHAOB. Iloka3piBaTh CXeMaTHYECKU
pacmojoXeHne Ha KOOPAWHATHOW IUIOCKOCTH TpadukoB GYHKIUH BUAa: y = £X,

* —

y=fx+b y=_, y=ax2+bx+c, y= x3, y= X% y=|x| B 3aBucumocru
X

OT 3Ha4eHHUI KOA(P(UIIMEHTOB, OMMMCHIBATH CBOWCTBA (DYHKITHIA.
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Crpoutrb M u300paxaTb CXEMaTHYEeCKH TpapuKh KBAJPAaTUUYHBIX (QYHKIIHUM,
OIUCHIBAaTh CBOWCTBA KBAaIPpaTUUHBIX (QYHKIUI 110 UX TpaduKaM.

Pacno3HaBaTh KBaJpaTU4HY!O (QYHKIMIO IO (opMmyJie, NPUBOAUTH IMPUMEPHI
KBaIpaTUYHBIX QYHKUIUN U3 pealbHOU KU3HU, PUIUKH, TEOMETPHH.

YuciioBble MOCI€10BATETbHOCTH M NPOTPecCuH

Pacno3naBaTh apupMeTHUECKYIO0 U T€OMETPUUYECKYIO IPOTPECCUU MPH PA3HBIX
croco0ax 3aJaHusl.

BBINOHAT BBIYUCIIEHUS ¢ HCIIOJIB30BaHUEM (POPMYJII N-TO WieHa apu(PMETUIECKON
¥ T€OMETPUYECKON MTPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxkath wieHbl NOCIEA0BATEIbBHOCTH TOYKAMH Ha KOOPJMHATHOM IJIOCKOCTH.

Pemarp 3agaun, cBA3aHHBIE C YMCIOBBIMH IOCIEAOBATEIBHOCTAMHU, B TOM YHCIIE
3aJlayMl U3 peabHOM KU3HU (C UCTIONB30BAHUEM KAIBKYJIATOPA, IUPPOBBIX TEXHOIOTH).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue pazaena |KommuecTBo OcHoBHOE OCHOBHBIE BHJIBI ICATEITILHOCTH 00YyYaIOIINUXCS
(Tembl) Kypca 4acoB COJZIEpKaHNE
Uuciia 1 BBIYUCIICHUS. 30 [Tonsitue CucreMaTU3UPOBATH M 000ralIaTh 3HAHUSA
PanroHanbpHbIe Yucia paIMOHAILHOTO YKCia. | 00 OOBIKHOBEHHBIX U JCCATUYHBIX IPOOSX.
Apudmernueckue CpaBHMBATB H YNOPSII0YMBATH IPO0H, TPe0OpPa30BHIBAS
INEUCTBUS IIPU HEOOXOIUMOCTH JI€CATHYHBIE IPOOU B OOBIKHOBEHHBIE,

C pallMOHAIBHBIMHA
yuciamu. CpaBHEHHE,
YIOPSIAOYMBAHUE
pPallMOHAIBHBIX YUCEI.
Crenienp

C HaTypaJIbHBIM
MMOKAa3aTeJIeM.
Penienre oCHOBHBIX
3a/1a4 Ha Jpoou,
MIPOLICHTHI

W3 peajbHON
MPaKTUKHU.

[Tpu3Haku nenMMocTH,
Pa3I0KECHUA

Ha MHOKUTEIIHN
HaTypaJIbHbIX YUCE.

OOBIKHOBEHHBIE B JICCITUYHBIC, B YaCTHOCTH B 0ECKOHEYHYIO
JECATUIHYIO IPOOBb.

IIpuMeHsATH pa3Hoo0pa3HbIe CIIOCO0bI U NPUEMBI
BbIYHCJIEHHUS 3HAYEHUI JPOOHBIX BbIPAKEHUI,
cojiepKalluX 0ObIKHOBEHHbIE U ICCATUYHBIE IPOOU:
3aMEHATh MPU HEOOXOIUMOCTH JIECATUYHYIO IPOOh
OOBIKHOBEHHOW U OOBIKHOBEHHYIO JECATUIHOU, TPUBOAUTH
BbIpakeHUe K hopme, Haubosiee y100HOM JJ1s1 BEIYMCIICHUH,
peoOpa3oBbIBATh APOOHBIC BHIPAKECHHSI HA YMHOKEHHUE U
JICTICHHUE JIECATUYHBIX JPOOEH K JCHCTBUSAM C 1ETBIMH
YUCJIaMU.

IIpuBoauTH YKCI0BbIC U O0yKBEHHbIE IPUMEPbI CTEIICHU
C HaTYpaJIbHBIM MTOKA3aTEIEeM, OOBICHSS 3HAUCHUS
OCHOBAHUS CTETICHU U TTOKa3aTessl CTeIeHU, HAaXOIUTh
3Ha4YeHUS cTereHel Bua a" (a — moboe parmoHaaIbHOe
YKCII0, N — HATYpajIbHOE YUCIO).
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PeanbHble
3aBucuUMOCTH. [Ipsamas
1 oOpaTHas
MIPONOPLIHOHAIIBHOCTH

IloHUMATH CMBICIT 3aITUCH OOJIBIINX YUCEN C TTOMOIIBIO
JIECATUYHBIX ApoOeit u creneneii yucna 10, npuMeHSTh UxX
B PEAJIbHBIX CUTYyAITUsIX.

IIpuMeHATH TPU3HAKY IETUMOCTH, PA3I0KEHUSI Ha
MHOXUTENN HaTypalbHbIX YUCET.

Pemath 3a1a4u Ha 4YacCTH, IPOLICHTHI, TPOTIOPIIHH,

Ha HaxO0XJIeHUE ApoOu (IPOLIEHTa) OT BEJIUYMHBI U
BEJIMYMHEI 110 €€ Apo0u (IIPOLIEHTY), ApoOH (MPOLICHTA),
KOTOPBIW COCTABIIAET OJIHA BEIMYUHA OT APYTOM.
IIpuBoauTH, pa3éupaTh, OEHUBATH PA3TUYHBIC PEIICHNUS,
3alUCHU PEIIEHUN TEKCTOBBIX 3aay.

Pacno3HaBaTh M 00BSICHATDH, OIUPASICh HA ONPEACICHUS,
PSIMO TTPOTIOPIIMOHAIIBHBIC K 0OPATHO MPOMOPIIMOHATBHBIC
3aBUCUMOCTH MEX]ly BEIMUYUHAMH, NIPUBOIAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEHN U3 PeaIbHOI0 MUPA, U3 APYTUX YUEOHBIX
PEAMETOB.

Pemath npakTHKO-OpUEHTUPOBAHHBIE 3a/1a4l HA JPOOH,
MPOIEHTHI, IPSMYIO U OOPATHYIO MPONOPLIMOHAIBHOCTH,
MPONOPLINHI

Anrebpanueckue
BBIPKCHUS

32

bykBeHHbIE
BBIPAKEHUS.
ITepemenHEIE.
JlonycTtuMble
3HA4YCHUS
IIEPEMEHHBIX.
DopMYyJIBI.

OBaagerp anredpanyeckor TEPMUHOJIOTHEN U CHUMBOJIMKOMH,
NPUMEHATH €€ B MPOIIECCE OCBOEHUS yUeOHOr0o MaTepuaa.
HaxoauTh 3HaueHns OYKBEHHBIX BBIPDAXKEHHM NP 3aJaHHBIX
3HAUEHUSX OYKB; BBITIOJHATH BBIYUCICHUS MO (hOpMYyJTiam.
BbinoHATH npeodpazoBaHus 1IEI0T0 BhIPAXKEHUS

B MHOT'OWJIEH NPUBEJECHUEM MTOT00HBIX CIaracMblX,
PacKpbITHEM CKOOOK. BBINOJIHATH YMHOXEHHE OJTHOUJIEHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
pacKpbITHE CKOOOK U
MIPUBEICHUE

MOJIOOHBIX CJIAraeMBbIX.

CBoiicTBa CTCIICHU
C HaTypaJbHbIM
MOKa3aTeJIeM.
MHOro41eHbl.
CrnoxeHue,
BBIYHTAHHUE,
YMHOXCHUE
MHOTOYJICHOB.
DopMyJIbl
COKPAIIEHHOTO
YMHOKECHUS.
Paznoxenue
MHOTOYJICHOB
Ha MHO>KUTEJIU

Ha MHOTOYJIEH U MHOTO4JIEHAa HA MHOTOUYIEH, MIPUMEHSTh
(opMyIIbl KBaJipaTa CyMMBbI U KBaJpaTa pa3HOCTH.
OcymecTBJIATH Pa310KEHNE MHOTOWIEHOB HA MHOXKUTENH
MyTEM BBIHECEHMS 32 CKOOKH 0OILIEro MHOKHUTENS,
npuMeHeHus: (OpMyJibl pa3HOCTH KBaAPaTOB, (popmy
COKPAILEHHOIO YMHOXEHHUS.

IIpumensaTh npeoOpazoBaHre MHOTOUYJICHOB JIJIsl PEILICHUS
pa3IMYHBIX 33724 U3 MAaTEMATUKH, CMEKHBIX IIPEMETOB,
U3 pEAIbHOM IPAKTUKHU.

3HAKOMUTBHCH C MCTOPHEN PA3BUTHS MATEMATHKHU

YpaBHEHHS U HEPABEHCTBA

25

YpaBHeHue, IMpaBuia
npeodpa3oBaHuUs
YpaBHEHUS,
PaBHOCUJIBHOCTh
YpPaBHEHHUM.
JInnenHoe ypaBHEHUE

PemiaTes nMHEHHOE YpaBHEHUE C OJHOM MMEPEMEHHOM,
NPUMEHss MPABWJIA MIEPEXO0/IA OT UCXOJAHOTO YPABHEHHUS

K paBHOCWJIbHOMY eMy Oosiee nmpoctoro Buna. [lpoepsith,
ABJISICTCS JIU KOHKPETHOE YHCJIO KOPHEM YPAaBHEHHS.
IoxOoupaTs mpuMepbI Nap YKUCEN, SIBISIOUIUXCS PEIICHUEM
JIMHEMHOTO YPABHEHUS C JIByMS IEPEMEHHBIMU.
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C OJTHOW EPEMEHHOM,
pELIEHUE JIMHEUHBIX
ypaBHEHUU. Pemienue
3a/1a4 € MOMOUIBIO
YpPaBHEHHUM.
JInnenHoOe ypaBHEHUE
C AByMs
IIEPEMEHHBIMU U €0
rpaduk. CucreMa aByx
JIMHENHBIX YPABHEHUH
C AByMs
MIEPEMEHHBIMU

CTpouTh B KOOPAMHATHON MJIOCKOCTH IpaduK TUHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIB3YSCh Tpa(uKoMm,
NPUBOIUTH PUMEPBI PEIICHUS YPAaBHEHUS.

HaxoauTh peleHne CUCTEMbI IBYX JIMHEUHBIX YPABHEHU
C ABYMsI IEPEMEHHBIMM.

CocTaBasTh U pemIaTb YPAaBHECHHUE WU CUCTEMY
YPaBHEHUI M0 YCIOBUIO 33/1a4H, HHTEPITPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 33/1a4d MMOJTYy4YECHHBIN
pe3yabpTar

Koopaunate! u rpaduku.
DOyHKIMU

29

Koopaunara Touku
Ha npsMoi. YucnoBbie
MIPOMEKYTKHU.
Paccrositnue mexay
JIBYMS TOUKAMU
KOOPJAMHATHOMU
MPSMOH.
IIpssmoyrosbHas
CHUCTEMa KOOPAUHAT
Ha IJIOCKOCTH.
[Tpumeps rpadukos,
3aJaHHBIX
dbopmynamu.

N300paxkaTh HAa KOOPAUHATHOUN MPSIMOI TOUKH,
COOTBETCTBYIOIIIKE 3aJJaHHBIM KOOPAUHATAM, JTy4YH, OTPE3KH,
WHTEPBAJIBI; 3aMMMCHIBATh UX HA aJITeOPANnIECKOM SI3BIKE.
OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH 110
3aJIaHHBIM KOOpANHATaM; CTPOUTH rpadKK HECIOKHBIX
3aBUCUMOCTEH, 3a/TaHHBIX (JOPMYJIAMH, B TOM YHCIIC

C MOMOIIbIO TU(POBBIX JIAOOPATOPHUIA.

IIpuMeHsATH, H3y4aTh MPEUMYIIECTBA,
HHTEPNpPeTUPOBATH Ipaduueckuii crnocod mpeacTaBIeHUs
U aHaJIM3a pa3HOOOPA3HOM KU3HEHHOW MH(POPMAIIUH.
OcBauBaTthb nouatue GyHKIIUH, OBJIA/ICBAThH
GYHKIIMOHATBHOW TEPMUHOJIOTHCH.

Pacno3HaBarp juHelHy0 QyHKIU0 Y = kx + b,
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Yrenue rpadukoB
peaNbHBIX
3aBUCHMOCTEM.
[Tonsarue GpyHKIMH.
['padux pyHKUIMU.
CpoiicTBa pyHKIUH.
Jluneitnas GyHKIHS.

ONMCBIBATH €€ CBOMCTBA B 3aBUCUMOCTHU OT 3HAYEHUMU

ko3¢ urueHTos K u b.

Crpouts rpaduku nuHeHON GyHKUKU, QYHKIUH Y = | X |.
HUcnoab3oBath nu@poBbie pecypcChl LIl HIOCTPOCHUS
rpadukoB GyHKIUNA U U3YUEHUSI UX CBOMCTB.

IIpuBOAUTE IPUMEPHI IMHENHBIX 3aBUCUMOCTEN B pEAIBHBIX
IIPOLIECCAX U SIBICHUSX

[TocTpoenue rpaduka
JUHEWHOU (PYHKIIUH.
['padux pynxuun
y=|x|
[loBTOpEeHHE 1 00001IEHNE 20 IToBTOpEHUE Bp10upaTh, NpUMEHATH OLIEHMBATH CIIOCO0bI CPABHECHUS
OCHOBHBIX IOHATUI YHUCEJl, BBIYUCICHU, TPpeoOpa30BaHUl BbIPAXKEHMUI,
U METOJIOB Kypca pElIeHHs] YPaBHEHHI.
7 kyacca, 06001eHune OcymecTBJIATH CAMOKOHTPOJIb BITOJHSAEMBIX JEHCTBUN U
3HAHUU CaMOTIPOBEPKY pe3yJibTaTa BEIYUCIICHUM, TPEeoOpa30BaHuUI,
MTOCTPOECHHUI.
PemaTh 3agaum U3 peasibHOM )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA IS peLEHUs 3a/1a4 U3 IPYyTUX
PEIMETOB.
PemaTh TeKcTOBBIE 32/1a4H, CPABHUBATDH, BLIOUPATH
CIOCOOBbI PEIICHUA 3a/1a4n
OBILIEE KOJIMYECTBO 136
YACOB IIO ITPOT'PAMME
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8 KUIIACC
HanmenoBanue paznena |KoamdecTso OcHoOBHOE OcCHOBHBIE BUJIBI IEATEIHOCTH 00yUYalOIUXCs
(TemnI) Kypca 4acoB CoZIepKaHue
Uuciia 1 BBIYUCIICHUS. 15 KBaapatHbIil KOpeHb ®opmyIHpoOBaTh ONpejieseHre KBaIpaTHOTO KOPHS

KBanparaeie kKopHU

u3 uncia. [lonstue
00 UppalroOHAILHOM
gucie. [lecsaTuuHbie
NPUOJINKEHUS
UpparmoHaIbHbIX
YHCel.
JleiCTBUTEIILHBIC
yucna. CpaBHeHUE
JeNCTBUTEIIBHBIX
qucell.

YpaBHeHue BUaa

X2 = a.

CsoiicTBa
apupMeTHIECKIX

KBAJIPATHBIX KOPHEU.

[IpeoOpa3oBanue
YHUCJIOBBIX
BBIPAKCHUU,
COJIepKAILUX
KBaJIpaTHbIE KOPHU

U3 yKcia, apupMeTHIEeCKOro KBaJIpaTHOTO KOPHSI.
IIpuMeHATH Onepannio U3BJICUYECHUS KBAIPATHOTO KOPHS
U3 YKCIIa, HCMOJIb3YS IPH HEOOXOAUMOCTH KAJIBKYJISTOP.
OueHuBaTh KBaJpaTHbIE KOPHU LEIBIMU YHCIAMHU U
JECATUYHBIMU APOOSIMHU.

CpaBHUBATB U YIIOPAA0YUBATH PALIMOHAIBHBIE U
MppaluyoOHaIbHbIE YNCIIA, 3alIMCAHHBIE C ITIOMOIIBIO
KBaJpaTHBIX KOPHEM.

HMcceaenoBarh ypaBHeHUE X2 = @, HAXOAUTH TOYHBIE U
npubnmxEHHBIE KopHU Tipu a > 0.

HccaenoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIS
YHUCJIOBBIE SKCIIEPUMEHTHI C HCTIOJIBb30BAHUEM KaJIbKYJIATOPA
(KOMTIBIOTEpA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAPATHBIX
KOpHEH; MPUMEHSTh UX ISl MPeoOpa3oBaHuUs BEIPAKECHUIA.
BoInoJHATH Npeo0pa3oBaHUs BEIPAKECHUH, COAEPKAIINX
KBaJpaTHbIE KOPHU. BbIpakaTh NepeMeHHbIE

13 TEOMETPUUIECKUX B (PU3NIECKUX POPMYII.

BbI4uCIATh 3HAYEHUS BBIPAKEHUM, COACPIKAIIUX
KBaJIpaTHbIE KOPHH, UCIIONB3YS MPU HEOOXOAUMOCTH
KQJIbKYJATOP.
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Hcnoas3oBaTh B X0/1€ peLICHU 3a1a4 3JIEMEHTAPHBIC
HPECTaBJICHHUS, CBA3aHHbIE C IPUOIMKEHHBIMU 3HAUEHUSIMU
BEJINYMH.

3HAKOMMTBHCH ¢ HCTOPUEN Pa3BUTU MATEMATUKHU

Uucia 1 BBIYMCIICHUS. 10 Crenens C 1eJIbIM DopMyJIHPOBATH ONpeeeHHe CTEIICHU C LETbIM
Crenens ¢ UeIbM MOKa3aTEeJIEM. MOKa3aTEJIEM.
IOKa3aTeIeM CrangapTHas 3a11UCh IIpeacTaBiasiTh 3aNUCh OOJIBIINX U MAJIBIX YHCETT
quca. B CTaHJAAapTHOM Buje. CpaBHMBATB YKCla U BEJIMYUHBIL,
Pa3mepsl 00beKTOB 3alMCcaHHbIe ¢ UCTob30BaHueM crerneHu 10.
OKPY’KarOIIEr0 MUpa Hcnonb30BaTh 3a1IMCh YUCE B CTAHAAPTHOM BHU/IE
(OT 3JIEMEHTapHBIX JUTSL BBIpQXKEHHS pa3MEPOB 0OBEKTOB, ITTUTEIBHOCTH
YaCTHII MPOLIECCOB B OKPYKAIOIIEM MUPE.
110 KOCMHUYECKHUX DopMyJHPOBaATh, 32ANIMCHIBATHL B CHMBOJIHYECKOU hopMe
00BEKTOB), Y WIJIKCTPUPOBATH PUMEPAMH CBOKCTBA CTEIIEHU
JUTUTENBHOCTh C LIEJIbIM MOKA3aTENEM.
IIPOLIECCOB IIpumeHsATH CBOWCTBA CTETICHU JIJIsl TPeoOpa3oBaHus
B OKPYJKAIOIIEM MUpPE. | BBIPAXKEHHH, COJAECPKAIIUX CTEIICHHU C LIEJIBIM [IOKA3aTEJIEM.
CBoliCcTBa CTENIEHU BbInoJHATH AeMCTBUS C YMCIaMHU, 3aIIMCAaHHBIMU
C LIEJIBIM [TOKA3aTelIeM | B CTaHJAApTHOM BHjE (YMHOXEHUE, JeJICHUE, BO3BEACHUE
B CTCIICHD)
AnreOpandeckue 7 KBanpartuslii Pacno3naBaTh KBaIpaTHBIN TPEXUJICH, YCTAHABIINBATD
BbIpaxeHUs. KBaipaTHbI TPEXUJIEH. BO3MOXHOCTb €0 Pa3jioKeHUs Ha MHOKUTEH.
TPEXUICH Paznoxenue PackiaabiBaTh HAa MHOKUTEH KBAJPATHBIA TPEXUIICH
KBaJIPaTHOTO C HEOTPHULIATEIbHBIM TUCKPUMUHAHTOM
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TpEXUWICHA
Ha MHOXXUTEIHN

Anrebpandeckue
BBIPAXKCHHUS.
AnreOpaunyeckas 1poOb

20

Anrebpanueckas
napo6b. [lomycTumblie
3HAYCHUS
NIEPEMEHHBIX,
BXOJISATIAX

B aJire0Opandeckue
BBIPXKCHUS.
OCHOBHOE CBOMCTBO
anreOpanyecKou
npobu. CokpaleHue
TpOOeH.

Cnoxenue,
BBIUHTAHUE,

YMHOXCHHUC U JICJIICHUC

anreOpandecKux
TpOOeH.
[IpeoGpazoBanue
BBIPAKEHUU,
CoJIeprKaIInuX
anredpanyecKue
npodu

3anuceiBaTh anredpandeckue Beipaxkenus. Haxoaurs
00J1aCTh OIpeieNIeHUs PAIMOHATILHOTO BBIPAXKEHUSI.
BbInoJHATH 4KCIIOBBIE MMOJCTAHOBKU U BHIYMCJISATD
3HaYeHHe JpPOoOH, B TOM YHCIIE C TOMOIIbIO KAIbKYJISATOpPA.
®opMyIHpPoOBaTHh OCHOBHOE CBOMCTBO aJlreOpanyecKon
TpoOU ¥ MPUMEHSITh €ro /I IpeoOpa3oBaHus IpoOei.
BbInoJaHATH eiicTBUSA ¢ anredpandecKuMu ApoOsSIMU.
[IpumensTh npeoOpa3oBaHus BbIPAKEHUH IJIs1 PEIICHUS
3ama4y. BeipaxaTh nepemenHble n3 Gopmy (HGU3HIECKUX,
TE€OMETPUUYECKUX, ONMUCHIBAIOIINX OBITOBBIC CUTYAIINN)
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YpaBHEHUSI U HEPABEHCTBA. 20 KBagpaTtHoe Pacno3HaBaThb KBaJpaTHbIE YPABHEHUS.

KBagpaTHble ypaBHEHUS ypaBHeHnue. Henonnoe | 3anmucbiBaTh ()OPMYJIYy KOPHEW KBAIPATHOIO YPABHEHUS;
KBaJpaTHOE pemiaTh KBaJpaTHbIe yPABHEHHUS — IOJIHBIE U HEIIOJIHBIE.
ypaBHeHnue. dopmyna IIpoBoauTh Npocreue UCcjJaeI0BAHUA KBAIPATHBIX
KOpPHEMN KBaJpaTHOIO YPaBHECHUM.
ypaBHeHus. Teopema PemiaTh ypaBHeHMsl, CBOASIIHUECS K KBaIPATHBIM,
Buera. C TIOMOIIIBIO MPEe0OPa30BaHMI U 3aMEHON IEPEMEHHOM.
Pemenue ypaBHeHuN, Habawaath 1 aHAJU3HPOBATH CBSI3b MEXAY KOPHSMHU U
CBOJSLLUXCS ko3 pULIIeHTaMU KBaJIpaTHOTO YPABHEHHS.
K KBaJIPATHBIM. dopmyaupoBaTth TeopeMy Buerta, a Takxxe 00OpaTHyto -
[Ipocreiimue ApoOHO- | TEOpeMy, IPUMEHSATb 3TH TEOPEMBI JJIs PELICHUS
panroOHAJIbHbBIE 3a/1a4.
YpaBHEHHS. Pemath TekcTOBBIE 321a4H aNTeOpanuecKuM CIIOCOOOM:
Pemenue TeKCTOBBIX NEPEXOAUTH OT CIOBECHOU (hOPMYIMPOBKHU yCIOBUS 3a4a4n
3a/1a4 C MOMOUIBIO K aJireOpandeckoi MOJeNN MyTEM COCTaBICHMsI yPaBHEHNUS;
KBa/IPaTHBIX pemaTh COCTAaBIICHHOE YPAaBHEHUE; UHTEPIIPETUPOBATH
YpPaBHEHUU pe3yibTar.

3HAKOMHUTBHCSH ¢ UCTOPHEi pa3BUTHS aareOpbl
YpaBHEHUSI U HEPABEHCTBA. 15 JIuneiiHoe ypaBHEHUE Pacno3naBaTh JIMHEITHbIE YpABHEHUS C IBYMS

CucremMbl ypaBHEHUN

C AByMs
MIEPEMEHHBIMU, €TO
rpaduk, mpuMepbl
peLIEeHUs YPaBHECHUN
B LIEJIBIX YUCTIAX.
Pemenue cucrem aByx
JIMHEMHBIX YPaBHEHUIN

IIEPEMEHHBIMHU.

CrpouTh rpaduKky TMHEHHBIX YPABHEHUI, B TOM YHUCJIE
HCIOJIb3Ys HM(POBbIE peCYPCHI.

Pasiimuyarthb napajuiesbHbIE U [IEPECEKAIOIIUECS ITPSMBIEC
110 UX YPABHEHHUSIM.

Pemiathb CUCTEMBI IBYX JTUHEHNHBIX YPABHEHUN C IBYyMS

IIEPEMEHHBIMH NOJICTAHOBKOU U CIIOKEHUEM.
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C AByMsI
[IEPEMEHHBIMM.
[Ipumeps! pemeHus
CUCTEM HEJIMHEUHBIX
YPAaBHEHUM C IByMs
MEPEMEHHBIMM.
I'paduueckas
MHTEPIPETALINS
YPABHEHUSI C ABYMsI
MIEPEMEHHBIMU U
CHUCTEM JIMHEUHBIX
YPABHEHUM C IByMs
MIEPEMEHHBIMM.
Pemenne TekCTOBBIX
3a/1a4 C MOMOUIBIO
CUCTEM YPABHECHUH

Pemiatb npocTenimme CUCTEMBI, B KOTOPBIX OJHO

U3 YPAaBHECHUU HE ABJISETCS JTUHEUHBIM.

IIpuBoauTH rpaguYeCKy0 HHTEPNPETALMIO PELICHUS
YpPaBHEHHUS C IByMs IEPEMEHHBIMH M CUCTEM YPABHEHUU
C ABYMsI IIEPEMEHHBIMM.

Pemiath TeKCTOBBIE 3a1a4M AIreOpanyecKuM CIiocoooM

YpaBHEHUS U HEPABEHCTBA.
HepaseHncTsa

15

YucnoBeie
HEPABEHCTBA U UX
CBOMCTBA.
HepasenctBo ¢ ogHOM
MIEPEMEHHOM.
Jlunerineie
HEPABEHCTBA C OJJHOU
MIEPEMEHHOU U UX
petiernre. CUCTEMBI
JIMHENHBIX HEPABECHCTB

DopMyJHPOBATH CBOMCTBA YKCIOBBIX HEPABEHCTB,
WUTIOCTPUPOBATH UX HA KOOPAWHATHON NPSAMOM, JOKA3bIBATh
anreOpanyeck.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJE PELICHUA 3a/1a4.
PemaTsp JIMHEHBIE HEPABEHCTBA C OAHOM ITEPEMEHHOM,
n300paxaTh pelICHUE HEPABEHCTBA HA YMCIIOBOM MPSMOIA.
PemiaThb cucTeMbl TMHEHHBIX HEPABEHCTB, N300paXaTh
pelIeHre CUCTEMBI HEPABEHCTB HAa YMCIOBOU MPSIMOM
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C OJTHOM MEPEMEHHOMN
U UX PEIICHUE.
N3obpaxxenue
peUIeHUs TUHERHOTO
HEPABEHCTBA U UX
CHUCTEM Ha YHCIIOBOU
PSIMOU

OyHKIUH.
OCHOBHBIE TOHITHUSA

[TonsTe pyHKUMU.
OO6nacTh onpeaeeHus
1 MHOYKECTBO
3HauYCHUN (DYHKIIHH.
Crioco6bl 3aaHus
GyHKLIHHA.

['padux dyHKIIHN.
CaoticTBa GhyHKINH,
UX OTOOpaKeHHUE

Ha rpaduke

Hcnoab3oBaTh PyHKIIMOHAIBHYIO TEPMHHOJIOTHIO U
CHUMBOJINKY.

BoruucaaTs 3HaveHuss QyHKINN, 3aJaHHBIX GOpMYyTIaMu
(mpu HEOOXOAMMOCTH UCIIOJIb30BATh KAJIBKYJISTOP);
COCTABJSATH TA0JIMIbI 3HAYEHUH (YHKIIUU.

CtpouTh 0 TOUKaM rpaguku GyHKIUHN.

OnuceiBaTh CBOMCTBA (PYHKIIMU HA OCHOBE €€
rpaduuecKoro nmpeacTaBiICHUS.

Hcnoan3oBath QyHKIIMOHATEHYIO TEPMHUHOJIOTHIO U
CUMBOJIHKY.

HccaenoBath npuMepsl rpadKoB, OTpaKAIONIUX PeaIbHbIC
npotiecchl U siBieHusd. [IpuBoAUTH MpUMeEPbI IPOLIECCOB U
SBJICHUN C 3aIaHHBIMU CBOMCTBAMH.

Hcnoab30BaTh KOMIBIOTEPHBbIE IPOTPAMMbI

JUTSI TIOCTPOCHUS TPpaPrKOB QYHKIIUA U U3YICHUS UX CBONCTB

DOyHKIWY.
UucnoBsie GyHKITUN

UreHue 1 moCTpoeHUE
rpaduKoB GyHKIIHIA.
[Tpumeps rpadukoB

Haxoauts ¢ nomompbio rpaduka QyHKIIMN 3HaAYEHUE OJTHON
U3 paCCMaTPUBAEMbBIX BEJIMYUH 10 3HAYEHUIO JPYTOM.
B HecnoxkHBIX citydasx BeIpakaTh (GopmyJioii 3aBUCHUMOCTD
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byHKIUH,
OTPAXKAIOIIUX
peabHbIE MPOIECCHI.
DOyHKIWH,
OTIHUCBHIBAIOIINE
MPSAMYIO ¥ 00paTHYIO
MPONOPLIUOHAIILHBIC
3aBUCHMOCTH, UX
rpaduky.

I'padux pynkuum

y =X

OyHKIUU

y = X2, y = X3,
y=vx,y= |x];
rpauIECKOE PEIICHHE
YPAaBHEHHUM U CUCTEM
YpPaBHEHUM

MEXy BEJIMYMHAMU.
OnucbIBaTh XapakTep U3MEHEHHUS OJJHOM BETUYUHBI

B 3ABUCHMOCTH OT U3MEHEHUS APYTOM.

Pacno3naBath BuabI u3ydaembix ¢pyukimii. [loka3siBaTh
CXeMaTHYeCKH I10JI0KECHUE HA KOOPAUHATHOMN IUIOCKOCTH
rpadukoB GyHKImii Buma: y = X4,y =X,y =Vx,y = |x|.
Hcnoab3oBath pyHKIMOHAIBHO-TPapuyecKUue
NpeACTABJICHUS [T PEIICHHS U UCCIIEIOBAHUS YPAaBHEHNUN U
CHUCTEM yPaBHEHUU.

IIpuMeHsaTs nMdppoBbIe pecypehl s IOCTPOCHUS
rpa@ukoB QyHKIMIA

[loBTOpEeHue n 00001IEHNE

20

IToBTOpEHUE
OCHOBHBIX MOHSITHH U
METOJI0B KypcoB 7 1 8
KJIacCOB, 0000IIIeHNE
3HAHUU

BriOMpaTh, NPUMEHATH, OLIEHUBATDH CIIOCOObI CPAaBHEHNS
YKCeJl, BRBIYUCIECHUH, MPeoOpa3oBaHUM BhIPAKEHUH, PEIICHUS
YPaBHEHUN.

OcyuecTBJIATh CAMOKOHTPOJIb BBIIOJHIEMBIX JEHCTBUM U
CaMOTPOBEPKY Pe3yJibTaTa BHIYUCICHH, MPe0Opa3oBaHMUiA,
ITOCTPOCHUM.

Pemathb 3a1a4u U3 peabHOM KU3HU, IPUMEHATH
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MaTeMaTUYCCKUE 3HAHMS JISl PEIICHUS 3a]1a4 U3 IPYTHUX
IIPEIMETOB.

Pemiath TeKcTOBBIC 3a1a4M, CDABHUBATh, BHIOMPATh
CNoco0bl peIICHU 3a/1a4n

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

136
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9 KJIACC
HaumenoBanue pazaena  |KonmuecTBo OcHOBHOE OcCHOBHBIE BUJIBI ACSATEILHOCTH 00YYaIOIINXCSI
(Tembl) Kypca 4acoB coepKaHue

Uncna v BEIYUCIICHHUS. 14 PanmonanbHeie uncia, | Pa3BuBaTh nmpeacTaBJjieHMs O YKCIaX: OT MHOXXECTBA

JleficTBUTEIIbHEIC YHCIIA UppaiuoHaibHbIC HaTypaJIbHBIX YUCEN 0 MHOKECTBA JICCTBUTEIIbHBIX YHUCEIL.
YHCJIa, KOHCYHBIC U O3HAKOMUTBCSA C BO3MOXKHOCTBIO MPEICTABICHUS
OCCKOHEYHEIE JIEMCTBUTENIHLHOI'O YHCJIa KaKk OECKOHEUHOM JeCATUIHOMN
JECATUYHBIE APOOH. IpoOH, NPUMEHSTD I€CATHYHbIE TPUOIKEHUS
MHOokecTBO palMOHATBHBIX U UPPALIMOHATBHBIX YUCET.
JIEUCTBUTEIIHBHBIX N300paxaTh 1€iICTBUTEIbHBIC YACIIA TOUKAMHU
YHUCET; KOOPJAMHATHOM MPAMOM.
JIECTBUTEIILHBIC 3anucbIBaTh, CPABHUBATH U YNIOPAI0YUBATH
YHCiIa KaK JICHCTBUTEIIHLHBIC YHCIIA.
OeCKOHEUHEBIE BbInosHATH, coueTasi yCTHbIEC U MIUCbMEHHbBIE TPUEMBI,
JECATUYHBIC TPOOH. apuMeTHdecKue AeiCTBUSA C PAIIMOHATBHBIMHU YHCIIAMU;
B3anMHO 0J1HO3HAYHOE | HAXOAMTBL 3HAUCHUS CTCIICHEH C IeJIBIMU ITOKA3aTeIIMU 1
COOTBETCTBHE MEXKITY KOpHE; BBIYMCJSATH 3HAUCHUS] YUCIOBBIX BBIPAKEHUH.
MHOKECTBOM IHosy4yuTs nmpeacraBjaeHue 0 3HAYMMOCTH
JIEHCTBUTEIILHBIX JEWCTBUTEIBHBIX YUCEN B MPAKTUYECKOU JIEATEIbHOCTH
YHUCeJl 1 MHOKECTBOM YyeJIoBeKa.
TOYEK KOOPAMHATHOMN AHAJIM3MPOBATH U JA€JATh BBIBOJAbI O TOYHOCTH
PSIMOM. MPUOIMKCHUS ACHCTBUTEIIFHOTO YHCIIAa TIPH PEIICHUH
CpaBHeHHe 3a7a4.
JIEUCTBUTENLHBIX uKice, | OKPYIrasiTh JHCTBUTEIBHBIC YUCIIA, BHIMOJIHATH
apuMeTHIECCKHC NPUKUJIKY PE3yJIbTaTa BHIYUCICHUN, OLIEHKY 3HAUCHU N
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e CTBUSA

C ICUCTBUTEIILHBIMU
YU CIIaMHU.
[Tpubnuxénnoe
3HAYCHUE BEITUYNHBI,
TOYHOCTH
MIPUOTHKEHUS.
Okpyrienue yucen.
[Ipukuaka n oneHka

YUCJIOBBIX BBIPAKECHH.
3HAKOMMTBHCH ¢ HCTOPHEH Pa3BUTUSA MATEMATUKHU

PE3yJIbTAaTOB
BBIUHCIICHUN
YpaBHEHMS U HEPABEHCTBA. 19 JIuneitHoe ypaBHeHue. | OcBaMBaTh, 3alI0MUHATH U IPUMEHATH rpaduueckune
YpaBHEHHUS C OJHOMU Pemenue ypaBHeHui, METO/bI [IPU PEIICHUNA YPAaBHEHUH, HEPABEHCTB U UX
IEPEMEHHOU CBOIALINXCS CUCTEM.
K JIMHEWHBIM. Pacno3naBats 11€Jbie U IpOOHBIE YPABHEHHUS.
KBangpaTtHoe Pemiathb JinHelHbIE U KBA/IPATHbIC YPABHEHMS,
ypaBHeHHue. Pemienue ypaBHEHUS, CBOJSALIMECS K HUM, ITpOCTEiIINe ApOOHO-
YpaBHEHHI, palMOHAIIbHBIE YPABHEHUSI.
CBOJALIUXCS IIpeanaratb BO3MOXXHBIE CLIOCOOBI PEIICHUS] TEKCTOBBIX
K KBaJIPATHBIM. 3a/1a4, 00Cy’KIaTh MX M PelIaTh TEKCTOBBIC 3a/1a41
bukBanpartusie Pa3HBIMHU CIIOCOOAMH.
YPAaBHEHHS. 3HAKOMMTBHCS ¢ HCTOPHEN Pa3BUTUA MATEMATUKHU
ITIpumepsl pelenus
YPaBHEHUU TPEThEU

Y 4YeTBEPTOM CTEIEHEN
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paziioKeHUEM
Ha MHOKHTEJIH.
Pemenue npo6Ho-
palOHANIbHBIX
YPaBHCHUU.

Pentenne TekcTOBBIX
3a/1a4 areOpandecKum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
CucTteMbl ypaBHEHUN

14

YpaBHEHHUE C ABYyMS
IIEPEMEHHBIMU U €70
rpaduxk.

Cucrema nByx
JINHEWHBIX YPABHEHUN
C ABYMsI
MIEPEMEHHBIMU U €€
peuieHue. Pemenne
CHUCTEM JBYX
YPaBHEHUH, OJTHO

13 KOTOPBIX JUHEWHOE,
a Apyroe — BTOpou
CTEIICHH.
I'padpuueckas
MHTEpIpEeTalus
CHUCTEMBI yPaBHEHU N

C IByMsI IEPEMEHHBIMH.
Pemenune TekcToBbIX

OcBauBaTh U NPUMEHATH IPUEMBI PELICHUSI CUCTEMBI
JIBYX JINHENHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU U
CUCTEMBI IByX YPaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHHE HE
SBIISETCS JINHEUHBIM.

Hcnoab3oBaTh PyHKIIMOHAIBHO-Tpadrueckue
IIPe/ICTaBIICHUS /U1l pellleHusl U UccJieJOBAHUS YPaBHEHUN
U CHCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anreOpandecKuM CriocoOOM: MepexXoauTh OT CIIOBECHON
(bopMyIMPOBKH YCIOBHS 3a7a4i K adredpandyeckoi Mojenu
IIyTEM COCTABJICHUS CHCTEMBI YPaBHEHMI; peliaTh
COCTAaBJICHHYIO CUCTEMY YPaBHEHUIl; HHTEPIPEeTUPOBATH
pe3yJIbTar.

3HAKOMMTBHCH ¢ HCTOPHEH Pa3BUTUS MATEMATUKHU
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3aJ1a4 ajareOpanvdecKuM
CII0COO0OM

YpaBHEHMS U HEPABEHCTBA. 16 Hucnossle Yurartp, 3alIUCHIBATH, IOHUMATh, HHTEPINPETUPOBAThH
HepasencTsa HEPABEHCTBA U UX HEPABEHCTBA; UCMOJIb30BATh CHMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoInosHATH IpeoOpa3oBaHKsl HEPABEHCTB, MCIOJIb30BATh
JIunelinble JUTsl IpeoOpa3oBaHMs CBOMCTBA UUCIOBBIX HEPABEHCTB.
HEpaBEHCTBa Pacno3HaBaTh NTMHEHHBIEC U KBaJAPATHBIE HEPABEHCTBA.
C OJTHOU ITIEPEMEHHOU Pemiate 1MHElHBIE HEPABEHCTBA, CUCTEMbI JIMHEUHBIX
U UX PELICHHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOLINX
Cucrembl JIMHEHHBIX KBaJpPaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIAaTh
HEPABEHCTB C OJTHOU IIOJIy4YE€HHBIE PELICHHUS.
NEPEMEHHON U UX MN300paxkaTh perieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelIeHuE. Ha YHCJIOBOU NPSMOM, 3aNIUCHIBATH PEIICHUE C TOMOIIBIO
KBanpaTtHeie CHUMBOJIOB.
HEPABEHCTBA U UX PemiaTes KkBaspaTHpie HEPABEHCTBA, UCTIOJIB3YSI
penieHue. rpadugeckue mpeacTaBICHUsI.
I'padpuueckas OcBauBaTh U NPUMEHSATHh HEPABEHCTBA IPU PEIICHUU
WHTEPIPETALNS Pa3IMYHBIX 33/]1a4, B TOM YUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMS
MIEPEMEHHBIMU
DyHKIUH 21 KBanparuunas Pacno3HaBaTh BU/IbI U3y4aeMbIX (QyHKIIUH;

¢yHkuus, e€ rpadux u
coiicTBa. [lapaboina,
KOOPJAMHATHI BEPITUHBI
napaboJbl, OCh

WTIOCTPUPOBATH CXeMATHYECKH, 00bSCHATH
pacrnoioKeHNe Ha KOOPIMHATHOM MIIOCKOCTHU rpaduKoOB

bynakmmii Buga: Yy = kx,y = kx+ b,y = k_, y = X2
X
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CUMMETPHUH NapaboJIbL.

I'paduxu pyHKUIMA:
y =kx,
y=kx + Db,

_k
y '

X

y= Xy
= x3y=
Vxy =
x|

y = X3,y =,y = | x| B 3aBHCUMOCTH OT 3HaYCHHiT
K03((PUIIMEHTOB; OMUCHIBATH UX CBOMCTBA.
Pacno3naBaTh KBagpaTuyHyto GyHKUIHUIO 11O popMyIIe.
IIpuBoaAUTH NPUMEPbI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 pealbHOW KU3HU, PUIUKHU, TEOMETPHH.

BoiaBasaTh 1 0000111aTh 0COOEHHOCTHU TpaduKka
KBaIpaTUYHOU QPYyHKIUU Y = ax? + bx + c.

CTpouTs M N300paKaTh cXeMaTHYECKHU rpaPuKu
KBa/IpaTUYHBIX (PYHKITUH, 3aJJaHHBIX (JOpMyIaMH BUAA
y=ax’,y=ax?+q,y=a(x+p)?y=ax?+bx+c.
AHAJIM3MPOBATH U MPUMEHATh CBOMCTBA U3yUYEHHBIX
(GyHKUMNA U1l ©X TOCTPOEHUS, B TOM YKCJIE C TOMOUIBIO
U (POBBIX PECYPCOB

YHucnosbie
[IOCJIEI0OBATEILHOCTHA

20

[TonsiTHE yncIOBOM
ITOCJIE0BATENBHOCTH.
3aganue
MOCJEA0BATENbHOCTH
PEKYyPPEHTHOM
dbopmyoii u
dbopMyoii N-ro YiieHa.
Apudmernyeckas u
reOMETPUYECKAS
IIPOTPECCHH.
dopMmyIisl N-To YaeHa
apupMeTUIEeCKON 1
r€OMETPUYECKOU

OcBauBaTh U NPUMEHSATH WHACKCHBIC 0003HAYCHHUS,
CTPOUTH peuyeBble BHICKA3bIBAHUS C HCTIOIb30BAHHEM
TEPMHUHOJIOTHH, CBI3aHHON C TIOHATHEM
MOCJIETIOBATEIHLHOCTH.

AHanu3zupoBath GopmMyiry N-ro 4ieHa
MOCJIETOBATEIHLHOCTH WIIH PEKYPPEHTHYIO (hOpMYITy

U BBIYHMCJSATH WICHBI TIOCTIEI0BATEIBHOCTEH, 3aJaHHBIX
3TUMU HOpMyJIamMHu.

YcTranaBauBaTh 3aKOHOMEPHOCTb B IOCTPOCHUHU

IMOCJICAOBATCIIbBHOCTH, CCJIN BBIIIMCAHBI IICPBBIC HCCKOJIBKO

€€ YWIECHOB.
Pacno3naBaTthb apupmMeTHUECKYIO U T€OMETPUUYECKYIO
MPOTPECCHHU MPH PA3HBIX CIIOCO0AX 3adaHUs.
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denepanpHas padbouas mporpamMma | Maremaruka. 5-9 kiacchl (0a30BbIH YpPOBEHB)

IPOTPECCUIA, CYMMBI
NEPBBIX N YIEHOB.
N3obpakeHue 4ieHOB
apuMeTHICCKON 1
r€OMETPUYECKON
IpOrpeccuil TOYKaMu
Ha KOOPJAWHATHOU
IIJIOCKOCTH.
JIuHerHbIN 1
AKCIOHEHIINATbHBIN
pOCT.

CrnoxHbIe NPOLEHTHI

PemaTsp 3a1auu ¢ ucnosibzoBanueM Gopmys N-ro yieHa
apuPMETUIECKON U TEOMETPUIECKOM MPOTPECCUi, CYMMBI
MEPBBIX N YICHOB.

M3006paxkaTthb 4ieHbI OCIECIOBATEILHOCTH TOUKAMHU

Ha KOOPJAWMHATHOM IJIOCKOCTH.

PaccmaTpuBaTh NpuMepbI MPOLECCOB U SIBJIEHUH

U3 peanbHOU KU3HU, WTIOCTPUPYIOIINE U3MEHEHUE

B apU(PMETUUECKOMN MPOTPECCUu, B TeOMETPUUECKON
POrpeCcCHH; U300pakaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpadudeck.

PemaTh 3anaum, CBsI3aHHBIE C YHCIOBBIMU
MOCJIEOBATENBHOCTAMM, B TOM YHCIIE 3a/1a4U U3 PEATbHOU
YKU3HU C UCTIOJIb30BAHUEM LU(PPOBBIX TEXHOJIOTHMA
(9MEKTPOHHBIX TAOIUIL, TPadUIECKOTO KaTbKYJISATOpPA U T.11.).
PemaTp 3a1a4u Ha CIOKHBIE MPOLEHTHI, B TOM YKCIIE
3aJlayl U3 peaIbHON MPAKTUKH (C UCIIOIH30BAHUEM
KaJIbKYJISITOPA).

3HAKOMUTBCS € MCTOPHEN Pa3BUTHS MaTeMaTUKU

[ToBTOpEeHue, 0000IICHHE,
cUCTeMaTH3alus 3HAaHUHN

32

Yuciaa u
BbIYHCJIeHUs (3aIHCh,
CpaBHEHUE, JICUCTBUS
C JICUCTBUTEIILHBIMU
YHCJIaMH, YUCI0Bas
NpsMast; IPOLICHTHI,
OTHOIIICHHUS,
IPOTIOPIINH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJMHOKECTBO,
orepalyy HajJ MHOXKECTBAMHU; HCMOJIb30BATh IPapUIeCKOC
MPEICTABIICHUE MHOXKECTB JJISI ONTMCAHUS PEATTbHBIX
MIPOIIECCOB U SBIICHUM, TIPU PEIICHUU 3a71a4 U3 APYTUX
y4eOHBIX MTPEAMETOB.

AKTYaJIU3UPOBATH TEPMUHOJIOTUIO U OCHOBHbIE
NelCTBUSA, CBSI3AHHBIE C YNCJIAMU: HATYPATLHOE YUCIIO,
MPOCTOE M COCTABHOE YMCIIA, IETUMOCTh HATYPATbHBIX
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denepanpHas padbouas mporpamMma | Maremaruka. 5-9 kiacchl (0a30BbIH YpPOBEHB)

OKpYIJICHHE,
NpUOJIMKEHHE,
OLIEHKa; pelIeHne
TEKCTOBBIX 3324

YuCell, IPU3HAKU AEITUMOCTH, LIEJI0€ YUCIIO, MOAYJIb YHUCIIA,
OOBIKHOBEHHAS U JICCATUYHAS APOOH, CTAHJAPTHBINA BU/T
quclia, apuMETHIECKUN KBAAPATHBIN KOPECHb.
BbINOJIHATH AeiCTBUS, CPABHMBATDH U YIIOPSAA0YHUBATH

apupMETHICCKUM YHUCIIa, TPEACTABISITh YHACIa HAa KOOPAUHATHOM MPSMOH,
Crocoo0oM) OKPYIJISITh YMCJIa; BHIMOJHATH MPUKUAKY H OLIEHKY
pe3ysbTaTa BHIYUCICHHM.
PemiaTh TeKCTOBBIE 321a4 apUPMETHICCKUM CITOCOOOM.
Pemath npakTHYecKHe 3a1a4H, COACPKAIINE TPOIICHTEHI,
JIOJIN, YaCTH, BRIPKAIOIIHNE 3aBUCUMOCTH: CKOPOCTh —
BpeMs — PACCTOSIHHE, [ICHA — KOJIMYECTBO — CTOMMOCTb,
00BEM pabOThl — BpeMsl — MPOU3BOJUTEIHLHOCTH TPY/IA.
Pa30uparthb peanbHbIe )KU3HCHHBIC CUTYaIINH,
(opMyJIMpPOBaTH WX Ha A3bIKE MATEMATHKH,
HAXOJHUTh PEIICHUE, IPUMCHSIS MaTeMaTHYCCKUI anmapar,
HHTEPNPEeTUPOBATH PE3YJIHTAT
AJiredOpanyeckue OnepupoBatb NOHATUSIMU: CTETIEHb C LEJIBIM
BbIPa:KeHUS nokasaresieM, apu(pMETHIESCKUH KBaIpaTHBIA KOPCHBb,
(mpeobpazoBanue MHOTOWIEH, airedpandeckas Ipoob, TOKIECTBO.
anreOpandecKux BbINoJIHATH OCHOBHBIE J1€iiCTBYSI: BHITTOTHITH PACUETHI
BBIPOKCHUM, o (opmyiiam, mpeoOpa3oBEIBATH LIETBIE, TPOOHO-
JIOTTYCTUMBIE paIMoHaIbHBIC BEIPAKEHUS U BHIPAKCHUS C KOPHSIMH,
3HAYCHUS) peaM30BbIBATh PA3JIOKECHUE MHOTOYJICHA HA MHOKHUTEIIH,

B TOM YHCJI€ C UCTIOJb30BaHUEM (OPMYI pa3HOCTU
KBaJpaTOB U KBaJIpaTa CyMMBbI U PA3HOCTU; HAXOUTh
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denepanpHas padbouas mporpamMma | Maremaruka. 5-9 kiacchl (0a30BbIH YpPOBEHB)

JOMYCTUMBbIE 3HAYEHUSI IEPEMEHHBIX JJI JPOOHO-
paLMOHAJIBHBIX BBIPAXKEHHM, KOPHEH.

MoaeaupoBaTh ¢ TOMOIIBIO (OPMYIT peaabHbIC MPOIIECCHI
U SIBJICHUS

DOyHKUNH
(mocTpoeHue,
CBOMCTBA U3y4YEHHBIX
dyHKIM;
rpaduydeckoe perieHue
YPaBHEHHUU U UX
CUCTEM)

OnepupoBath NOHATUSAMHU: QYHKIUS, TpadUK QYHKIUH,
HYyJIU QYHKIIMHA, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA,
POMEKYTKU BO3pacTaHusi, yObIBaHUs, HAUOOJbIIEE U
HaWMEHbIIIee 3HaYeHUsT (QYHKIIUH.

AHAJIM3MPOBATH, CPABHUBATh, 00CYK/IaTh CBOMCTBA
byHKINA, CTPOUTH UX TpadUKH.

OnepupoBaTh NOHATUSIMHU TIPSAMAst IPOTOPLUUOHAIBHOCTb,
oOpaTHasi MPONOPLUOHATBHOCTb, TUHEHHAS (HYHKIIUS,
KBagpaTu4Has GyHKIMs, mapadosa, rurnepooa.
HUcnoab3oBath rpapuku U1 ONPENCICHUS CBOKCTB,
IIPOLIECCOB ¥ 3aBUCHUMOCTEH, IS PEIICHMS 3a4a4 U3 IPYTUX
y4eOHBIX MIPEIMETOB U PEATbHOM KU3HU; MOAEIUPOBATH

C MOMOIIIBIO TPa(UKOB peabHbIE MPOIECCHI U SIBJICHUSI.
Bripaxkats ¢gopmysiaMmu 3aBUCMMOCTH MEKY BEIMUMHAMHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136
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PABOYAS ITPOI'PAMMA YUYEBHOTI'O KYPCA
«'EOMETPUS» B /-9 KITACCAX

HOACHUTEJBHAA 3AIITUCKA

['eomeTpust Kak OJJUH U3 OCHOBHBIX Pa3JEJIOB IIKOJbHOM MATEMATHUKH, UMEIOIINN
CBOCH 1IeTbI0 00ECIeUNTh M3YyUYCHHE CBOMCTB U pa3MepoB (UTYp, X OTHOIICHUH U
B3aHUMHOE PACIIOJOXKEHHUE, ONMUPAETCSd Ha JOTHYECKYH0, JOKAa3aTeJIbHYK JIMHHUIO.
[leHHOCTh, W3y4YeHUS TEOMETPUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
3aKII0YaeTCss B TOM, YTO OOYYaloIIUWCS YYUTCS MPOBOAUTH JIOKA3aTEJIbHbBIC
pacCcy X I€HUsl, CTPOUTh JIOTUYECKUE YMO3AKIIOUEHUS, [OKa3blBaTb HCTUHHBIE
YTBEPKACHUA U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKIACHUSA
«OT TPOTUBHOTOY», OTJIMYATh CBOMCTBA OT MNPHU3HAKOB, (OPMYJIUPOBATH OOpATHBIC
YTBEPKICHUA.

BTOpoil LIEHHOCTBIO HM3y4YEHUs TEOMETPHUM SIBJIETCS HCHOJB30BAaHHE €€ Kak
UHCTPYMEHTAa NpPU PEIICHUM KaK MaTeMaTHYeCKHX, TaK M MPAKTUYECKUX 3a7ady,
BCTPEYAIOIINXCS B peabHON *KU3HU. OOydaromuics TOJKEH HAYYUTHCA OMPEETUTh
r€OMETPUYECKYI0 (PUrypy, omucarh CIOBaMU JAHHBIM 4YepTEX WIM PUCYHOK, HAWTH
IUIONIAAb 3€MENBHOTO ydacTKa, PacCUUTaTh HEOOXOJUMYIO JJIMHY ONTOBOJIOKOHHOTO
Kabenst unu Tpedyemble pa3sMepbl rapaxa Jjisi aBTOMOOWIIA. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIMUTEIbHAS JIMHUS B H3y4yeHHM reoMmeTpuu. llpu pemeHun 3amad
MPAKTUYECKOTO XapakTepa OO0yJarolmuicsl YYUTCS CTPOUTh MaTEMaTHUUYECKHUE MOJCIH
pEIbHBIX KM3HEHHBIX CUTYallUil, IPOBOAUTH BBIUMCIICHUS U OLICHUBATh aJICKBATHOCTH
MOJIY4YEHHOTO PEe3yJbTaTa.

Kpaiithe BaxkHO NOMYEPKUBATH CBSI3U TEOMETPUU C JIPYTUMH  YYEOHBIMU
npeaMeTaMu, MOTHUBHUPOBATh MCIOJIb30BAaTh OMNpPEEICHUS Te€OMETpUYeCKuX Guryp u
MOHSTUM, JEMOHCTPUPOBATh MPUMEHEHNE TOJYYEHHBIX YMEHUM B (DU3UKE U TEXHUKE.
Ot cBs3u HauOosiee SIPKO BHAHBI B Temax «BekTopb», «TpuroHomerpudeckue
COOTHOILIEHMs», «MeTon koopauHat» U «Teopema IIudaropa.

YueOnpiii Kypc «l'eomeTpus» BKIIOYACT CIACAYIONIME OCHOBHBIC pa3iciibl
conepxkanus: «['eomerpudeckue GUTYphI U X CBOMCTBAY, «I3MepeHre TeOMETPUICCKUX
BEIIMYMH», «JleKapTOBBI KOOpAMHATBI Ha IUIOCKOCTH», «Bektopb», «/IBHKeHUs
iockoctny, «IIpeobpasoBaHust OTO0U.

OO6miee 4MCIO YacoB, PEKOMEHJIOBAHHBIX JJIsI M3y4YeHUsT Yy4eOHOro Kypca
«I"'eometpusi», — 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B Hezleln0), B 8 kiacce — 68
yacoB (2 yaca B Hezenro), B 9 kimacce — 68 yacos (2 yaca B HeleIi0).
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COJEP XAHME OBYYEHUA
7 KIIACC

Hauanpnblie nonsTusa reomerpun. Touka, npsimasi, OTpE30K, JIyd. YToJ. BUabl yrios.
BeprukanbHble ¥ CMexHbIE YIUIbl. buccexkrpuca yria. JlomaHas, MHOIOyroJIbHUK.
[TapannenbHOCTh ¥ NEPIEHIANUKYJIAPHOCTD MPSMBIX.

Cummerpuunbie gurypbl. OCHOBHBIE CBONCTBa OceBOi cummeTpuu. I[Ipumepsi
CUMMETPHUH B OKPYKAKOLIEM MUPE.

OCHOBHBIE ITOCTPOECHUS C MOMOIIBIO IIUPKYJISA U JIUHEUKH. TpeyronpHuk. Bricora,
Me/aMaHa, OMCCEeKTpuca, X CBOMCTBA.

PaBHOOEIpEeHHBIN 1 PABHOCTOPOHHUH TpEyroinbHUKUA. HepaBeHCTBO TpeyroyibHUKA.

CBolicTBa M IpU3HAKU PABHOOEAPEHHOro TpeyroybHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBOICTBAa U NPU3HAKK NApPALIECIBHBIX NpsAMBIX. CyMMa yIJIOB TPEYTOJbHUKA.
Brenrnue yriel TpeyrojibHUKA.

[IpsmMOyrosmpHbld  TpeyroapHUK.  CBOWCTBO ~ MEOUAHBl  IPSMOYTOJIBHOTO
TPEYrOoJbHUKA, NPOBEAEHHOW K rumnoreHyse. IIpu3sHaku paBeHCTBA IPAMOYIOJBHBIX
TPEYTOJIBHUKOB. [IpAMOYTOJIBHBINA TPEYTOJBHUK € yIJIOM B 30°.

HepaBeHcTBa B Te€OMETpHUM: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa 0 OOJIBIIIEM YTJIe ¥ OOJIBIIEH CTOpOHE TpeyroibHUKa. [lepneHauKysp
Y HaKJIOHHAs.

I'eomerpruueckoe MecTo Toyek. buccekrpuca yria u cepeIMHHbINA NEPIICHAUKYJIIAP
K OTPE3KYy KaKk FT€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M KpYyT, XOpJla U JUaMeTp, UX CBOMCTBa. B3anMHOE pacroyokeHue
OKpY>XHOCTH M npsMou. KacarenpbHad u cekymas K OKpPYKHOCTH. OKpyKHOCTb,
BIIMCaHHAas B yroJl. BnucanHas u onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerpipéxyronpHuku. [lapamienorpamm, ero npu3Haku U cBoucTBa. YacTHble
CJIy4yau MapajjiesiorpaMmMoB (MPsSIMOYTOJIBLHUK, POMO, KBaJIpaT), UX MPU3HAKHU U CBOMCTBA.
Tpaneuust, paBHOOOKas Tparnenus, e€ cBoicTBa U npu3Haku. [IpsaMoyroiabHas Tpaneuus.

Meroa yaBoenust Mmeauansl. LlenTpanbHas cumMerpust. Teopema Daneca u Teopema
0 MPONOPLMOHAIBHBIX OTPE3KaxX.

Cpennue MuHUM TPEYroJibHUKA U Tpaneuuu. LIeHTp Macc TpeyroJjibHUKaA.

[Tomobue TpeyroapHukoB, Kodhduiment mnomaodbus. [IpusHakum momOOUs
TPeyroJibHUKOB. [IprMeHeHne noqoous npy pelieHnH MPaKTHYECKUX 3a/1a4.

CpoiictBa miomaaed reomerpuueckux Guryp. @DopMmynbl A IUIOUIAAH
TpPEeyrojbHHKa, Mapajenorpamma, pomOa u Tpaneuuu. OTHOLIEHHE MJIOLIAAEH
N0I00HBIX QUTYP.

Brluncnenne miomaned TPEYroJbHUKOB W MHOTOYIOJIBHMKOB Ha KJIETYATOU
Oymare.
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Teopema Ilucdaropa. Ilpumenenne Teopemsr Iludaropa mnpu pemeHun
NPAKTUYECKUX 3a7au.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIrO yIJla MpPAMOYTOJIbHOIO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUrOHOMETpUYECKUE (PYHKIHMU YIJIOBB
30°,45° n 60°.

BrnvicanHble M LEHTPAJIBHBIE YTJIbI, YIOJ MEXKIY KacaTeIbHONM M XOPIOH. YTIIbI
MEX1y XOpAaMH U CEeKyIIMMHU. BricaHHbIe U OnMcaHHbIe YeTBIPEXYTOJbHUKHN. B3anMHoe
pacnosoxeHue IOByX OKpykHocTeil. Kacanue okpyxkHoctel. OOuiye kacarenbHbE K
JBYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, kocunyc, TanreHc yriaoB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
TOX1ECTBO. POPMYJIIbI IPUBECHUS.

Pemenue TpeyronbHukoB. TeopeMa KOCHMHYCOB U Teopema CUHYCOB. Perienue
MPaKTUUECKUX 3aJ1a4 C UCII0JIb30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMbI CHHYCOB.

IIpeobpazoBanme moaoous. Ilogo6re COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 mpou3BEAEHUH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB
CEKyIINX, TeOpeMa O KBaJipaTe KacaTeIbHOM.

Bekrop, nnuHa (MOaysb) BEKTOpa, COHAIIPABJICHHBIE BEKTOPHI, MPOTHBOMOIOKHO
HAIPaBJICHHBIC BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpAIlUU
HajJ BekTopamu. PasznoxkeHue BeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunater Bektopa. CkansipHoe MPOU3BEACHUE BEKTOPOB, IMPUMEHEHUE IS
HAXOXJICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOpAMHATHI Ha TIJIOCKOCTH. YPaBHEHHUs MPSIMONM U OKPYKHOCTHUB
KOOpJAWHATaX, IepecedeHrue OKPYKHOCTeM U MpsAMBIX. METoa KOOpJAWHAT M €ro
IpUMEHEHHE.

[TpaBunbHBIC MHOTOYTONBHUKH. J[TMHA OKpYy)KkHOCTH. [ pagycHas u panunannas Mepa
yTJIa, BBIYUCIIEHUE JUIMH AYT OKpykHOcTel. [imomane kpyra, ceKkTopa, CETMEHTA.

JIBvKeHUsT TUIOCKOCTH M BHYTPEHHUE cUMMeTpun ¢Guryp (dJIeMeHTapHbIe
npeactasienust). [lapannensubrit nepenoc. [loBopor.

NPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yibTaThl OCBOCHHS MpPOrpaMMbl Y4eOHOTO Kypca K KOHILY
o0yueHus B / KJacce:

Pacno3HaBaTh HM3yueHHBIE T€OMETpPHUECKHE (DUTYPBI, OMPEACNATh MX B3aUMHOE
pacnoyio)KeHue, M300pakaTh TreoOMETpUYecKre (UIrYphbl, BBINOJIHATH  YEPTEKHU
10 YCIIOBHUIO 3aauu. V3MepsATh JIUHEHHBIE W YIVIOBbIE BeIWYMHBL. Pemars 3amauu Ha
BBIYMCJIEHUE JUIMH OTPE3KOB M BEJIUYUH YTJIOB.

Henarb rpyOyr0 OIIEHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B peajbHOM
KU3HU, pa3MepoB MPHUPOAHBIX OOBEKTOB. Pasnuyarh pasmepbl 3TUX OOBEKTOB
10 MOPAJIKY BEJINYNHBI.
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CTpouTh 4epTeKHU K TEOMETPUUECKUM 3a]]a4aM.

[Tonp30BaThCA NpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCIOJIb30BaTh IPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MPHU PEIICHUH 3a/1a4.

IIpoBOINUTE JIOTMYECKUE PACCYKIACHUS C HCIOJIB30BAHUEM T'E€OMETPUUYECKUX
TEOPEM.

Ilonp30BaTbCsd  NOpU3HAKAMU  PABEHCTBA  IPSIMOYTOJIBHBIX  TPEYTOJIbHUKOB,
CBOWCTBOM MEJMaHbl, NMPOBEAEHHOW K THIIOTEHY3€ NPSAMOYIOJIBHOI'O TPEyroOJIbHUKA,
B PELLICHUU F€OMETPUYECKUX 3a/1a4.

OnpenensiTh MapajuIeIbHOCTh TMPSMBIX C MOMOINBIO YTJIOB, KOTOpbIE 00pa3yer
¢ HuMH cekymas. Onpenendars NapajulebHOCTh MPSAMBIX C IMOMOIIBIO PaBEHCTBA
PACCTOSIHUAM OT TOYEK OJHOM IPAMOM 10 TOUEK APYTOU IMPSAMOM.

Pemats 3a1aum Ha KieT9aTOM Oymare.

[IpoBOIUTH BHIYMCIICHHUS] U HAXOJUTh YHUCIIOBbIE M OyKBEHHbIC 3HAUCHHUS YTJIIOB

B F€OMETPUYECKUX 33]a4ax C MCIIOJb30BAHUEM CYMMBbI YIJIOB TPEYIOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa3OBaHHBIX TP TMEPECEUEHUM JIBYX
IapaJiyIeIbHbBIX PSMBIX CEKYILEH. PemmaTe npakTuyecKkue 3a/1aui Ha HaX0XKACHUE YTJIOB.

Bianerp MOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh OINpEeneisaTh
OHMCCEeKTPUCY yTIJla U CEpEANHHBINA MEPIIEHIUKYISIP K OTPE3KY KaK FreOMETpUUECKIE MeCTa
TOYEK.

@opMyIUPOBaTh OMNPEACICHUS OKPYKHOCTM M Kpyra, XOpAbl MU JHUaMeTpa
OKPYHOCTH, TOJB30BAaThCS MX CBOMCTBAMHU. YMETh MPUMEHSThH 3TU CBOMCTBA MU
peneHnn 3aaa4.

BianeTs noHATHEM OMMCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh HAXOIUTh
e¢ uentp. [lonmp3oBaTbes ¢akTamMu O TOM, YTO OMCCEKTPHUCHI YTJIIOB TPEYTOJIbHUKA
MIEPECEKAOTCS B OJTHOM TOUKE, U O TOM, YTO CEPEINHHBIE MEPIEHUKYISAPBI K CTOPOHAM
TPEYTOJbHUKA IEPECEKAIOTCS B OTHOM TOUKE.

Brnagers mnoHATHMEM KacaTelbHOM K OKPYXKHOCTH, IIOJB30BaThC TEOPEMOKO
NEPNEHINKYJIIPHOCTH KacaTeIbHOM U paanyca, IPOBEAEHHOTO K TOYKE KaCaHHUS.

[Tonp30BaThCAd MPOCTEMIIMMHU T€OMETPUYECKHUMHU HEPABEHCTBAMM, NOHHUMATh HX
IIPAKTUYECKUN CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE TOCTPOEHHUS C MOMOIIBIO LHUPKYIS H
JIVMHEVKH.

[IpenmeTHBIC pe3yabTaThl OCBOCHHS IPOTPAMMBI Y4eOHOTO Kypca K KOHITY
oOydenus B 8 Kjacce:

Pacnio3HaBaTh OCHOBHBIE BUJbI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTBHI, I10Jb30BaTHCS
MX CBOMCTBAMM IIPU PELICHUU T'€OMETPUYECKUX 3a1a4.

[TpuMeHATh CBOMCTBA TOUKM IMEPECEUYECHUs MEAMAH TPEyrosbHMKA (LIEHTpa Macc)
B PEIICHUU 3a/1a4.

Biagete moHsATHEM CpeHEN JMHUM TPEYroJbHUKA W Tpalelud, IPUMEHATb UX
CBOWCTBA IIPU pEeLICHUU reoMeTpudeckux 3anad. Ilonb3oBarscsa Teopemont Paneca
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U TEOpEeMOW O TMPOMOPIUOHANBHBIX OTpe3Kax, MPUMEHITh UX [JIsl PEIICHUS
MPaKTUYECKUX 3aj1ay.

[IpuMeHsATh, NpU3HAKU TMOJ00MS TPEYrOJbHUKOB B PEIICHUM T'€OMETPUYECKUX
3a/1ad.

[Tons3oBathess Teopemoin Iludaropa st pemieHus TeOMETPUUECKUX U
npakTudeckux 3agad. CTpoUTh MaTeMaTHYECKYI0 MOJIETh B MPAKTUYECKUX 3a/auax,
CaMOCTOSITENILHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JITTUHBI.

BnaneTs noHATHSMU CHHYCA, KOCUHYCA M TAHTE€HCA OCTPOTO YIJIa MPSMOYTOIHHOTO
TpeyroiabHuka. [101630BaThCsl STUMU MOHATUSIMU ISl PEIICHUS TPAKTUUECKUX 3a]1a4.

Boruncnars (pa3iuyHbIMU CIIOCOOAMU) IUIOHIA[L TPEYroJibHUKA W IJIOIIAAH
MHOTOYTOJNBHBIX (PUryp (MOJIB3YsICh, T/I€ HEOOXOAMMO, KaIbKyJIsITOpoMm). [IpumeHsTh
MOJIyYEHHbIE YMEHHUS B IPAKTHUYECKUX 3a/1auax.

Brajsierb NOHATHUSIMU BIOUCAHHOTO W LIEHTPAIBHOTO YIJIa, UCIOJIb30BATh TEOPEMBI
0 BIIMCAHHBIX YIJIAX, YIIIAX MEXKY XOpJaMH (CEKYIIUMU) U YIJIe MEXAY KacaTelIbHOU U
XOPJOi MPH PEIICeHUH FTEOMETPUUYECKUX 3a]1a4.

Brnanets TmMOHSATHEM OINKMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHATH CBOMCTBA
OMMUCAHHOT0 YETHIPEXYTOJIbHUKA MPU PEUICHUH 3a/a4.

[IpuMeHSTh NOTyYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOJICIIH
JUISL  3aJad  pealbHOW JKM3HU ¢ TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS
C TPUMEHEHHEM T0J00MS U TPUTOHOMETPUHU (MONB3YSCh, TAE HEOOXOAUMO,
KAJIbKYJISITOPOM).

[TpenmMeTHBIC peE3ybTaThl OCBOCHHUS TMPOTPaAMMBI YYEOHOTO Kypca K KOHILY
oOyuenus B 9 kjacce:

3HaTh TPUTOHOMETPUYECKHE (DYHKLIHU OCTPHIX YIJIOB, HAXOAUTH C UX MOMOIIBIO
pa3IuYHbIE AJIEMEHTBHl MPSIMOYTOJBHOIO TPEYroJibHUKA («pElIeHHuE MNPSIMOYTOJbHBIX
TPEYroJIbHUKOBY). Haxomute (C MOMOLIBIO KAJIBKYJATOPA) JJIAHBI M YIVIBI JJIS
HETaOJIMYHBIX 3HAYECHUH.

[Tonb3oBaThcs (opMyllaMu TPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJECTBOM Il HAaXOXKACHUS COOTHOIIEHUH MEXIYy TPUTOHOMETPHUUYECKUMHU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JUIS HAXOXKICHUS Pa3IUYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIIEHUE TPEYTrOJbHUKOBY), MPUMEHATh UX MPHU PEIICHUH
F€OMETPUYECKUX 3a/1a4.

Bnanets noHsTusMU mpeoOpa3oBaHus MOJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX (uryp. Ilonb30BaTbes cBOWCTBaMHU MMOAOOMS POU3BOJIBHBIX (UIYDP, YMETh
BBIUUCIIATD AJIUHBI U HAXOAUTH YIJIbl y TOA0OHBIX Guryp. [Ipumensts cBoiicTBa mogo0Ous
B MpAaKTHUYECKUX 3ajJayax. YMETb NPUBOAUTH MPUMEpPbl MNOAOOHBIX (QUryps
OKpY’KaroIlleM MUDE.

[lonp30BaTbCAd TEOPEMaMHM O IPOU3BEAEHUU OTPE3KOB XOPA, O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, O KBaAPAaTe KacaTeIbHOM.
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[Tonp30BaThCsl BEKTOpaMH, TOHUMATh UX T€OMETPUUECKUA U (U3MUYECKUN CMBICT,
OPUMEHATh HMX B PELICHUH TeOMeTpUyYecKux u (usnueckux 3anay. llpumeHsars
CKAJIAPHOE ITPOU3BEACHUE BEKTOPOB JUIS HAXO0XKACHUS UIUH U YTJIOB.

Ilonp30BaTbCAd METOAOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATH €r0 B PEUICHUU
FEOMETPUYECKHUX U NMPAKTUYECKUX 3a/1a4.

Biraners NOHATHAMYU IPaBUIBHOIO MHOTOYTOJIBHUKA, IJIMHBI OKPYKHOCTH, JJIMHBI
IYyTU OKPY’KHOCTH M PaJUaHHOM MEPHI yIUIA, YMETh BBIYMCIATH IUIOLIAAb KPyra U €ro
yacTed. [IpruMeHsTh oaydYeHHble YMEHUS B IPAKTUYECKUX 3a7a4ax.

Haxoauts ocu (WK LIEHTPBI) CUMMETPHUH (QUTYP, TPUMEHSTH ABHKEHUS INIOCKOCTH
B [IPOCTEUIINX CIIy4Yasix.

IIpuMeHATh NTOyYEHHbIE 3HaHUS HA IPAKTUKE — CTPOUTh MATEMATUYECKUE MOJECIIH
Ul 3aJad  pealbHOW JKM3HAU M TIPOBOJUTH COOTBETCTBYIOIIME BBIYMCIECHUS
C TpUMEHEHHEM ToJ00Us M TPUTOHOMETPUYECKHX (yHKUUN (HOJB3YSACH, TIe
HEO0XOMMO, KaJbKYJIATOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC

HaumenoBanue pazaena |KommuecTBo OcHoBHOE OCHOBHBIE BHJIBI ICATEITLHOCTH 00yYaIOIIUXCS

(Tembl) Kypca 4acoB COJZIEpKaHNE
[Ipocrenmue 14 IIpocreitmue DopMyJIHPOBATH OCHOBHBIC IIOHATHS U OIIPEACIEHUS.
reoMeTpudeckue GUrypsl u r€OMETPUUECKUE Pacno3naBaTh U3y4eHHbBIE TEOMETPUIECKUE (DUTYPHI,
ux cBoicTBa. MI3MepeHue OOBEKTHI. onpeeJasiTh UX B3aUMHOE PACTIOJIOKEHNE, BHINOJIHATH
FCOMETPUYECKUX BEJIUUNH MHOroyroJjibHUK, 4epTEX MO YCIOBUIO 3a/1a4u.
JIOMaHasl. IIpoBoauTh NpocTenire MOCTPOEHUS C HOMOILBIO IUPKYJIS

CwmexHble U
BEPTUKAJIBHBIE YIJIBL.
Pabota

C IPOCTEUILTUMHU
4epTeKamMu.
N3mepenue TMHENHBIX
U YTJIOBBIX BEJIUYUH,
BBIYUCJIEHUE OTPE3KOB
U yTJIOB

Y JIMHENKHU.

N3mepsTh TUHEHHBIC U YTJIOBbIE BETUYUHBI TEOMETPUUECKUX
U IPAKTUYECKUX OOBEKTOB.

Onpenensith «Ha ri1a3» pa3Mepbl peasibHbIX 00bEKTOB,
NPOBOAUTH IPyOyIO OIIEHKY UX Pa3MEPOB.

Pemats 3a/1aun Ha BEIYUCIICHUE JJIMH OTPE3KOB U BEJIUYUH
YTJIOB.

PemaTp 3a1aun Ha B3aMMHOE PacCIOIOKEHUE
TreOMETPUIECKUX PUTyp.

IIpoBoauTH KTACCHU(PUKAINIO YTIIOB, BLIYHCISATD
JIMHEWHBIC U YTJIOBBIC BEJIMUUHBI, IPOBOAUTH
HE0OXO0IMMbIE J0Ka3aTeIbHbIE PACCYKICHUS.
3HAKOMHUTBHCS € HCTOPHUEN Pa3BUTHUS TEOMETPUU

TpeyronsHuKu

22

IToHsiTE O paBHBIX
TPEYrOJIbHUKAX U

Pacno3naBaTh napbl paBHbIX TPEYTOJILHUKOB HA TOTOBBIX
yepTexkax (C yka3aHHeM IPU3HAKOB).
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IIEpBUYHBIC
MIPEACTABICHUS

O paBHBIX UTYypax.
Tpu nmpusHaka
paBEHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSIMOYTOJIBHBIX
TPEYTOJbHUKOB.
CBOICTBO MeIMaHbI
MPSIMOYTOJBLHOTO
TPEYTOJbHHUKA,
MPOBEIEHHOU

K TUIIOTEHY3E.
PaBHOOeApeHHbIE U
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Tpu3Haku u cBOMCTBA
PaBHOOEIPEHHOTO
TPEYrOJIbHUKA.
HepasenctBa

B TEOMETPUHU.
IIpssmMOyTOnbHBIN
TPEYTOJBHHUK C YTIIOM

B 30°

BbIBOAUTH ciie1cTBUSA (PaBEHCTB COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
DopMyJIHPOBATH OIPEACIECHNS: OCTPOYIOJIBHOIO,
TYHOYT'OJIBHOTO, IPSIMOYTOJIBHOTO, PaBHOOEPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI,
MEJIMaHbl TPEYTOJIbHUKA; CEPEIUHHOIO IIEPIICHANKYIISIpA
OTpE3Ka; IEpUMETPa TPEYTrOJIbHUKA.

@opmyIHpPOBATH CBOMCTBA U MPU3HAKUA PABHOOEIPEHHOTO
TpEyroJIbHUKA.

CTpouth 4epTekHy, pelaTh 3a1a44 C TIOMOIIBIO
HaXO0XXIEHHS PaBHBIX TPEYrOJIbHUKOB.

IIpuMeHsATH IPU3HAKU PABEHCTBA IPSIMOYTOJIbHBIX
TPEYTOJIBHUKOB B 3a/1a4aXx.

Hcnouab3oBaTh U POBHIE PECYPCHI 1A HCCIIeI0BAHUS
CBOICTB U3y4aeMbIX QUTYp.

3HAKOMMTBHCH € HCTOPUEN Pa3BUTHUS TEOMETPUU
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[lapanienbHbie NPsSMBIE,
CyMMa yTJIOB TPEyroJbHUKA

14

[TapannenbHbIe
IpsIMBIE, UX CBOKCTBA.
Hakpect nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBI,
oOpa3oBaHHbIE

IIPU NIEPECECYEHUN
MapajuiesIbHbIX
MPSAMBIX CEKYILEH ).
[Ipu3Hak
MapauieIbHOCTH
IIPSIMBIX Yepe3
PaBEHCTBO PACCTOSIHUM
OT TOYEK OJTHOH
MPSIMOM 10 BTOPOU
IIPSIMOM.

Cymma yrioB
TPEYTOJIbHHUKA.
Breunue yrisl
TPEYTOJIbHUKA

DopMyJIHpPOBATH NOHATHE NIAPAJUICIBHBIX PSIMBIX,
HAXOAMTH INPAKTUYECKUE IPUMEDPBI.

M3yuaTh cBOlCTBA yIJIOB, 00PAa30BAHHBIX MPU MEPECCUCHUU
MapajyIeIbHbIX NPAMBIX cexyen. IIpoBoauTh
A0KA3aTeJbCTBA NAPAIUICIBHOCTH JIBYX NPSIMBIX C TOMOIIBIO
yIJI0B, 00pa30BaHHBIX MPU NEPECEUEHUH ITUX MPSIMBIX
TPEThEN MPAMO.

BopryucasTh CymMMy YITIOB TPEYTOJIBHUKA 1 MHOIOYTOJIbHUKA.
HaxoauTsb uniciioBbie 1 OyKBEHHbIE 3HAYEHUS YTIIOB

B TEOMETPUYECKHUX 3a/1a4ax C UCIIOIb30BaHUEM TEOPEM

O CYMME€ YIJIOB TPEYT'OJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMMTBHCH ¢ HCTOPUEH Pa3BUTUS TEOMETPUU

OKpy>KHOCTb U KPYT.
['eomerpruueckue
OCTPOECHUS

14

OKpyXHOCTb, XOpJia U
JMaMETP UX CBOMCTBA.
KacarenpHas

K OKPYKHOCTH.
OKpy»XHOCTb,
BIIMICaHHAs B YTOJI.

DopMyJIMPOBATH OINPEAEJCHUA . OKPYKHOCTH, XOP/IbI,
JIMaMeTpa U KacaTelbHOM K OKpyXHOCTU. U3yuaTh nx
CBOWCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
HccaenoBars, B TOM YHCIIE HCNOJB3YS U] pPOBHIE
pecypchbl: OKPY>XKHOCTb, BIUCAHHYIO B YTOJI; LIEHTP
OKPYXHOCTH, BIUCAHHOM B yT0JI; PABEHCTBO OTPE3KOB
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ITonsatue o I'MT,
MIPUMEHEHUE

B 33/1a4aXx.
buccekrpuca u
CEpPEINHHBIN
MEePIEHIUKYJISP
KaK F€OMETpUYECKUE
MeCTa TOYEK.
OKpy»XHOCTb,
ONMCAHHAas OKOJIO
TPEYTOJbHUKA.
OKpyX HOCTB,
BIMICAHHAs

B TPEYTOJIbHUK.
IIpocreimue
3a/1a4n

Ha IOCTPOCHHE

KacaTeJIbHBIX.
HUcnoas3zoBarb metoa 'MT s nokaszarenbcTsa TEOpeEM

O MepeceYeHN OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPEAMHHBIX IIEPIIEHAUKYJISIPOB K CTOPOHAM TPEYTrOJIbHUKA
¢ nomoupio ['MT.

OBJ1ageBaTh NOHATUAMU BIIMCAHHOW U ONMCAHHOU
OKPYHOCTEU TPEYTOJbHUKA, HAXOAUTh LIEHTPHI 3TUX
OKPYKHOCTEM.

PemiaTes OCHOBHBIE 32124 HA IOCTPOECHHE: YIJIa, PABHOIO
JTAHHOMY; CEPEIMHHOTO MEPIEHIUKYISpa JaHHOTO OTPE3KA;
MPSAMOM, IPOXOIALIEH YEPE3 TaHHYIO TOUKY U
NEPIEHANKYJISPHON TaHHOHW MPSMOM; OMCCEKTPHUCHI JAHHOTO
yrJa; TpeyroJIbHUKOB

10 Pa3JIMYHbBIM JIEMEHTAM.

3HAKOMHMTBHCS ¢ HCTOPUEN Pa3BUTHUS TEOMETPUU

[ToBTOpEeHuE, 06001IEHNE 4 IToBTOpEHUE 1 PemaTs 3a1a4m Ha NOBTOPEHKE, MILTFOCTPUPYIOIIUE CBSI3H
3HAHU 0000ITICHNE OCHOBHBIX | MEXIY Pa3MYHbIMU YaCTAMH Kypca
MOHSITUN U METOJ0B
Kypca / Kjacca
OBLIEE KOJIMYECTBO 68
HYACOB I10 ITPOI'PAMME
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8 KUIIACC

0 MPOMOPIUOHATBHBIX
OTpe3Kax, MOoJOOHbBIC
TPEYTOJIbLHUKHU

Teopema

O IPOMOPIUOHATIBHBIX
OTpe3Kax.

Cpenusist TUHHS
TPEYTOJbHUKA.

HaumenoBanue pazaena | KonnuectBo OcHOBHOE OcCHOBHBIE BUJIBI ACSATEILHOCTH 00YYaIOIINXCSI
(Tembl) Kypca 4acoB coiepKaHue

HeThIpEXYTrOIbHUKA 12 [Tapannenorpamm, ero | M300paxkarb M1 HAXOAUTH HA YEPTEKAX
IIPU3HAKUA U CBOMCTBA. | YETBIPEXYTOJIbBHUKH PAa3HBIX BUJOB U UX DJIEMEHTBHI.
YacTHble ciydyaun DopMyJIMPOBATH ONPeEIeJICHUA: ITapalIeIorpaMma,
napauiesiorpaMMoB IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpamneu, paBHOOOKOH
(MpAMOYTOJIBHUK, Tpaneuny, MpsAMOYTOJIbHOW TpaIeuu.
pomO, KBaapar), ux Jloka3pIBaTh M HCNOJIL30BATH NP PELICHUH 32124
IIPU3HAKU U CBOMCTBA. | MPU3HAKUA U CBOMCTBA: MapajuiesiorpaMma,
Tpanenns. MpsAMOYTOJIbHHUKA, poMOa, KBaJipaTa, Tpaneuu, paBHOOOKOM
PaBHOOOKas 1 Tpaneuuu, NpsIMOyroJIbHOW Tpareiuu.
IPSAMOYTOJIbHAS IIpuMeHATH METOA YABOCHHUS MEANAHBI TPEYTOJIbHUKA.
Tpareuu. Hcnonb3oBath 1U(POBBIE pECYPCHI I UCCIIET0BAHUS
Meron ynBoeHus CBOMCTB M3y4aeMbIX QUryp.
MEJINaHBbl. 3HAKOMMTBCH € HCTOPHEH Pa3BUTHUS TEOMETPUU
LlenTpanbHas
CUMMETPHS

Teopema daiieca u TeopemMa 15 Teopema daneca u IIpoBOAUTH MOCTPOCHUSA C TIOMOLIBIO IUPKYJIS U INHEUKH

C MCIOJIb30BaHKe Teopemsbl Dajeca U TEOPEMBbI

0 IMMPONOPLUMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPONIOPLMOHAIBHBIA OTPE30K.

IIpoBoauTh 10KA3aTEILCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA IEPECEKAIOTCSA B OAHOM TOUKE, U HAXOAUTH
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Tpaneuus, e€ cpenHss
JIVMHUSL.
IIponnoproHanbHbIE
OTPE3KH.

[lenTp macc

B TPEYT'OJIbHUKE.
[TonoGHBIE
TpEyroJIbHUKU. Tpu
npU3HaKa moao0us
TPEYTrOJIbHUKOB.
[Ipumenenne
nojio0us

MIpY PELICHUHU
MPAKTUYECKHUX 3a]1a4

CBAA3b C LIECHTPOM MAacC, HAXOJAMTh OTHOLIEHUE, B KOTOPOM
MeJUaHbl JEISTCS TOUKON X IepeceYeHusl.

HaxoauTh n10100HbIE TPEYTOJbHUKHN Ha TOTOBBIX YEPTEkKAX
C YKa3aHHUEM COOTBETCTBYIOLIUX MPU3HAKOB MOJ00HUS.
PemaTtp 3aga4u Ha 10A00HBIE TPEYTOJIBHUKHI C TOMOULIBIO
CaMOCTOSITETILHOTO IMIOCTPOEHUS YEPTEKEN U HAXOKICHUS
N0JI00HBIX TPEYTOJbHUKOB.

IIpoBoauTH 10KA3aTENbCTBA C UCIIOIB30BAHUEM
MIPU3HAKOB MO00U.

Jloka3bIBaTh TpU MIPU3HAKA MOA00HUS TPEYTOJbHUKOB.
IIpyMeHATH OTyYEeHHBIE 3HAHUS IIPU PEIICHUH
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a4a4.

3HAKOMMTBCH € HCTOPUEH Pa3BUTHUSA TEOMETPUN

[Lnomans. Haxoxaenue
IUIOIIAAEN TPEYrOJbHUKOB
1 MHOTOYTOJIBHBIX (pUryp.
[1nomanu nogo0HbIX Uryp

14

CsolicTBa rioniageu
F€OMETPUYECKUX
duryp.

Dopmyiibl

JUTS TITOIA 1
TPEYTOJIbHUKA,
napasienorpaMmma,
Tpaneuuu.
Brruuciaenue
TUIOIIAJICH CIIOKHBIX

buryp.

OBJaeBaTh NEPBUYHBIMU NMPeEACTABIEHUSIMH 00 0011IeH
TEOpUH TuIoaau (Mepsl), GOpMyJIMPOBATH CBOIICTBA
IJIOIIA/IN, BBISICHAITh UX HATJISIAHBINA CMBICII.

BeiBoauTh popMyIibl IIIOMIAIM TApAJJIEIOrpaMma,
TPEYToJIbHUKA, TPATNEeIUU U3 (POPMYIIBI TUTOIIAIH
NpPsSIMOYTOJILHUKA (KBaapaTa).

BoiBoauTh OpMYITBI TIJIOMIATN BEITYKIOTO
YETHIPEXYTOJbHUKA YEPE3 JUATOHAIHM U YTOJI MEXK/Ty HUMHU.
HaxoauTts momanan Guryp, n3o0pakEHHBIX HA KIIETYATON
OyMmare, HCIOJIb30BaTh pa30oreHne GUryphl HA YaCTH U
JNOCTpanBaHHUE.
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[Tnomanu puryp

Ha KJIeT4yaToi Oymare.
ITnomamm 1mogo0HBIX
duryp.

3agaumn

C IPaKTUYECKUM
COJIep)KaHHUEM.
Pemenue 3amau

C IMIOMOIIILIO METOIa
BCIIOMOTaTECJIbHOM
IIOIIA N

Pa30uparh npuMepsbl UCNOJIb30BAHUS BCIOMOTaTeIbHON
TUTOIIAIM JIJISl PEIICHUS TEOMETPUYECKHX 3a]1ad.
Haxoautsb miomany mogo0HbIX GuUryp.

BoI4ucJasaTh TIONaan pa3TudHbIX MHOTOYTOJIBHBIX (DUTYD.
Pemath 3a1aum Ha IJI0IMIAJIb C MPAKTUISCKUM

coJiep >KaHUuEM

Teopema ITudaropa u
Hayajia TPUTOHOMETPUH

10

Teopema ITudaropa, u
€€ IPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPHUUECKUX
GbyHKIIH OCTPOTO
yrJia npsiMOyTOJIbHOTO
TPEYTOJbHHUKA,
TPUTOHOMETPHUUECKHUE
COOTHOIIEHUS

B MIPSIMOYTOJILHOM
TPEYTOJIbHUKE.
OcHOBHOE
TPUTOHOMETPUUYECKOE
TOXAECTBO

Jloka3piBaTh TeOpeMy Iludaropa, ncmnob3oBarTh €€

B IPAKTUYECKUX BBIUNCICHUSAX.

DOopMyIHPOBATH ONPECICHHS] TPUTOHOMETPUUECKUX
(YHKIHI OCTPOro yria, NpoBepsATh UX KOPPEKTHOCTb.
BbiBOAUTH TPUTOHOMETPUYECKUE COOTHOLLIEHUS

B IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaenoBath COOTHOLIEHUS MEKy CTOPOHAMM B
IPSAMOYTOJIBHBIX TPEYTOJIBHUKAX C yriiamMu B 45° u 45°; 30°
n 60°.

Hcnoan3oBath GopMyIibl TPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO AJI HAXOXKICHUS
COOTHOLICHUH MEXAy TPUTOHOMETPUUECKUMHU (HYyHKIUIMHU
Pa3IUYHBIX OCTPBIX YTJIOB.

IIpumMeHsATH NOJIy4eHHbIE 3HAHUS U YMEHUS TIPU PELICHUU
IPAKTUYECKUX 3a]ad.

3HAKOMUTBHCS C HCTOPHEN Pa3BUTHS TEOMETPUU
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YTJbl B OKPY’KHOCTH.
BrvicanHble U ONMCaHHbIE
YETHIPEXYTOJIbHUKH.
KacarenpHble

K OKpykHOCTH. Kacanne
OKPY>KHOCTEHN

13

Bnucannbie n
LHEHTPAIbHBIE YTJIbI,
YroJa MEXIY
KacaTeJbHON U
XOPIOH.

Yrisl MEXIY
XOpAaMu U
CEKYIIAMHU.
Brnucannbie u
OITMCaHHBIC
YETBIPEXYTOJIbHUKH,
UX MIPU3HAKU U
CBOMCTBA.
[Ipumenenue sTux
CBOMCTB

MIpY PELICHUU
r€OMETPUUYECKUX
3aj]1a4.

B3aumnoe
PaCIIOJIOKEHUE JBYX
OKPYKHOCTEH, 001111
KacaTeJbHbIC.
Kacanue
OKPY>KHOCTEU

DopMyJIHPOBATH OCHOBHBIC OIIPECIICHUS, CBA3aHHbIC

C yrilamH B Kpyre (BIUCaHHBIN YroJl, UEHTPAJIbHBIN yroi).
HaxoauTh BIIMCaHHBIE YIJIbl, ONUPAIOIIKMECS HA OJTHY IYyTY,
BbIYHMCJIATH YIJIBI C IOMOLIBIO TEOPEMBI O BIIMCAHHBIX
yIJIax, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIbHHUKE,
TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccaenoBathb, B TOM YHUCIIE C TOMOIIBIO IIUPPOBBIX
pecypcoB, BIMCAHHBIE U OIIMCAHHBIC YETBIPEXYTOJIbHUKH,
BbIBOJUTH X CBOMCTBA U MPU3HAKH.

Hcnoab30BaTh 5TH CBOMCTBA U IIPU3HAKHU IIPU PELLICHUU
3a1a4
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[ToBTOpeHue, 00001ICHNE
3HAHUU

[ToBTOpEHUE
OCHOBHBIX ITOHATHU U
METOJIOB KypcoB 7 U 8
KJIaCCOB, 0000IIIcHIE
3HAHUM

Pematn 3aJa494 Ha ITIOBTOPCHUC, HIUIIOCTPUPYIOIIHEC CBA3U
MCKAY pa3JIMYHbIMU Y4aCTAMU KypCa

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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9 KVIACC

MeTtpuueckue
COOTHOUIIEHHUS
B OKPY>KHOCTH

0 mpeoOpa3oBaHUU
IOJ00MS.
CoOTBETCTBECHHEIC
DJIEMEHTEI ITOJO0HBIX
duryp.

Teopema

O MPOU3BEACHUU
OTPE3KOB XOP,
TeopemMa

HaumenoBanue pazaena | KonumuectBo OcHOBHOE OcHOBHBIE BUJIBI ACSATEILHOCTH 00YUaAIOIIUXCS
(Temnl) Kypca 4acoB coiepKaHue

Tpuronomerpusi. Teopembl 16 Onpenenenue D®opMyIMPOBATH ONPeAeJIeHUsI TPUTOHOMETPUUECKUX

KOCHUHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIUN TYyNbIX U NPSAMBIX yTJIOB.

Penienue TpeyroabHUKOB bynHkuuii yriaos ot 0° | BeIBOAMTBL TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB
1o 180°. @opmysl (c paguycoM OMUCAHHOW OKPYXHOCTH).
IPUBEIECHMUS. BouiBoauts opmyJibl il BBIYHCJICHHS MJIOIIAdeH
TeopeMa KOCHUHYCOB, C HCIIOJIB30BAHHUEM TECOPEM TPUTIOHOMETPHUH ((1)0pMyJ1a
TeopeMa CHHYCOB. IJIOMIA U TPEYTOJIbHUKA YEPE3 IBE CTOPOHBI U YTOJI MEXIY
Pemrenune HUMH, (popMyJia TJIOMIAIN YeTHIPEXYTOIbHUKA Yepe3 ero
TPEYTOJILHUKOB. AUAroHajii U yroJl MCxay HI/IMI/I)
[TpakTHyeckoe PemiaTh TpeyroapHHUKH.
IpUMEHEHHe PemaTh npakTudeckue 3aauu, CBOASIIMECS
JI0Ka3aHHBIX TEOPEM K HAXOXKJICHUIO PA3JINYHBIX 3JIEMEHTOB TPEYTOJIbHUKA

[IpeoOpazoBanue mogo0us. 10 [Tonstue OcBauBaTh NOHSITHE TPEOOPA30OBAHUS TTIOIOOMS.

HccaenoBath OTHOIICHNUE TUHEHHBIX 3JIEMEHTOB QUTYP
pu npeodpa3oBaHUU O100US.

HaxoauTs npuMepbl o1001s B OKPY KarOIIeH
JIEUCTBUTEIILHOCTH.

BbIBOAUTH METPUYECKUE COOTHOIIEHUS MEXK1y OTPE3KaMHU
XOPJI, CEKYILIUX U KACATEIbHBIX C UCIOJb30BAHUEM
BIIMCAHHBIX YTJIOB U MOJIOOHBIX TPEYTOJIHLHUKOB.

PemiaTe reomMmeTpudecKkue 3a1a4u U 3a1a4M U3 pPeajbHOU
YKU3HU C UCIOJIb30BAHUEM TTOI00HBIX TPEYTOJIbHUKOB
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O MPOU3BEACHUU
OTPE3KOB CEKYIIUX,
TeopemMa O KBajapare
KacaTeJIbHOM.
[IpumeneHue

B PECILICHUU
F€OMETPUUECKHUX
3aj1a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
1 BBIYUTAHUE
BEKTOPOB,
YMHOKEHUE BEKTOpA
Ha YHCJIO.
du3nyecKkul u
F€OMETPUYECKUI
CMBICJT BEKTOPOB.
Pa3znoxxenue Bexkropa
1o JIByM
HEKOJUIMHEAPHBIM
BEKTOPAM.
Koopaunatsl
BEKTOpA.

CkansipHoe
MPOU3BEJCHUE
BEKTOPOB, €T0

Hcnoab30BaTh BEKTOPHI KaK HANPABJICHHBIE OTPE3KH,
HCCJIe0BATh TEOMETPUUECKUH (TIepeMeIIeHne) 1
(uznyeckuil (cuaa) CMbICIBI BEKTOPOB.

3HaTh onpeneseHus CyMMBI U PA3HOCTH BEKTOPOB,
YMHOKEHUS BEKTOpPA Ha YUCII0, HCCIeI0BaTh
reOMETPUYECKUN U (PU3UUECKUI CMBICIIBI 3TUX ONEPALIHA.
Pemiatb reoMeTpu4eCKUe 3a0a4M C UCIIOJIB30BAHUEM
BEKTOPOB.

PackyaabiBaTh BEKTOP 10 JBYM HEKOJJIMHEAPHBIM
BEKTOPaM.

Hcnonb30BaTh CKaIsIpHOE POU3BEICHUE BEKTOPOB,
BbIBOJAMTH €TI0 OCHOBHBIE CBOMCTBA.

BoeruncjasaTh CymMmMy, pa3HOCTD U CKaJISIPHOE IPOU3BEICHUE
BEKTOPOB B KOOpAUHATAX.

IIpuMeHATH CKalIsIpHOE IPOU3BEICHUE ISl HAXOXKICHUS
IUIVH U YTJIOB
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MIPUMEHEHUE
JUIS HAX 0K JICHUS
JUTAH U YTJIOB.
Pemenne 3amau

C ITOMOILIBIO BEKTOPOB.
[Tpumenenne BEKTOPOB

JUISL pelIeHus 3a/1a4
busuku

JlexapTOBBI KOOPIUHATHI
Ha MIOCKOCTHU

JlexapToBbl
KOOPAMHATBI TOYEK
Ha IUIOCKOCTH.

YpaBHEHHE NIPAMO.

YpaBHeHne
OKPYHOCTH.
Koopannatsl Touek
nepecevyecHus
OKPY>KHOCTH U
IPAMO.

Meton koopauHAT
P PEIICHUUN
F€OMETPUYECKHUX

3aga4d, IIPAKTHYCCKUX

3aga4d

OcBanBaTh NOHATHE PSIMOYTOJIBHON CUCTEMBI
KOOPAMHAT, IEKAPTOBBIX KOOPAUHAT TOYKH.

BbIBOANTE ypaBHEHUE NPSIMON U OKPYKHOCTH. BbIaeasaTh
IIOJIHBIA KBAJIpaT JUIsl HAXOKICHMS LIEHTPa U paanyca
OKPY’KHOCTH 110 €€ YPaBHEHHUIO.

PemaTs 3aga4M Ha HAXO0XKICHUE TOYEK IEPECECUCHUS
IPSAMBIX U OKPY’KHOCTEH € IIOMOIIBIO METOAA KOOPIUHAT.
Hcnoan3oBaTh CBOKCTBA YIIIOBOTO KO3 (HULIMEHTA TPSIMOI
IIPU PELICHUH 3a]1a4, 1JIs1 ONPEAEICHUS PACIIONOKEHUS
PSMOM.

IIpuMeHATH KOOPAMHATEI IIPU PEILIEHUU T€OMETPUUECKUX U
NPaKTUYECKUX 3a/1a4, JJIsl HOCTPOEHUSI MAaTEMAaTHUECKUX
MojieNiel pealibHbIX 3a/1a4 («METOJ KOOPIUHAT).
IHoab30BaThbest 1U1s1 NOCTPOEHHUS U UCCIIEIOBAHUIM
U(PPOBBIMHU peCYpPCaAMH.

3HAKOMMTBHCH € HCTOPHUEN Pa3BUTHUS TEOMETPUU
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[IpaBusbHbBIE
MHOTOYTOJIbBHUKH.
J[TuHa OKPY>KHOCTH U
IJI0IIAAb KpyTa.
Brraucinenue mioniaiei

[IpaBunbHbIE
MHOTOYTOJIbHUKH.
Yucio nt. JlnuHa
OKPY>KHOCTH, AyTH
OKPYHOCTH.
Panuannas mepa
yria.

[Lnomans kpyra,
CEKTOpa, CEeTMEHTA

@opMyJIHPOBATH ONPEACIICHUE IIPABUIIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAUTh UX DJIEMEHTHI.
IHoab30BaThCsl MOHATHUEM JUIMHBI OKPYKHOCTH, BBEAEHHBIM
C IIOMOILBIO NPABUIIBHBIX MHOTOYT'OJIbHUKOB, ONIpedeasiTh
YUCJIO T, JUIMHY NYTU U PaIMaHHYIO MEpy yria.
IIpoBoauTh NEpexox OT paIvaHHON MeEpHI yria

K TPalyCHOUM ¥ HA00OPOT.

OnpenensiTh II0IIAb KPyTa.

BoiBoauTh opMyJibl (B rpagyCHOM U paJuaHHON Mepe)
JUISL JUTAH IyT, TUIOIAJEN CEKTOPOB U CETMEHTOB.
Bbruncasith mwiomaau Gpuryp, BKIFOYAOMINX JIEMEHTbI
OKPY>KHOCTH (Kpyra).

HaxoauTsh muiomanu B 3a1a4ax peajibHON KU3HU

I[BPI}KGHI/I}I IINTOCKOCTH

[ToHsITHE O IBUKEHUU
IIJIOCKOCTH.
[TapanenpHbIii
IIEPEHOC, TIOBOPOT
[Ipumenenue

IIPU PELICHUH 337134

Pa30upaTh npuMepsbl, WITIOCTPUPYIOIINE TOHATHS
JIBUKECHUS.

DopMyIMpPOBATH ONPEACIIEHUS IAPAILIEIIBHOTO IIEPEHOCA,
IOBOPOTA U OCEBOW CUMMETPUHU. BBIBOAUTH UX CBOMCTBA,
HAXOUTh HEIOJIBUKHBIE TOYKHU.

HaxoauTh 1IEHTPHI U OCU CUMMETPHI NpocTelmx Gpuryp.
IIpuMeHATH MapaJuIeIbHBIN NEPEHOC K CUMMETPUIO IIPU
PELIeHUHN TeOMEeTPUUECKHUX 3a/1ay (pa30ouparh MpUMEpHI).
Hcnoab30BaTh 111 IOCTPOSHUS U UCCIIENOBAHUIN

U (pOBBIE peCypChl

[ToBTOpEeHue, 0000IICHUE,
CHCTEMaTHU3aIis 3HAHUH

[ToBTOpEHME
OCHOBHBIX TOHATHUI U

OnepupoBath NOHATUSIMU: QUTYpa, TOUKA, TTPsIMAs, YTOII,
MHOT'OYTOJIbHUK, PABHOOEIPEHHBIN U PAaBHOCTOPOHHUI
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METOI0B KypcoB 7—9
KJIacCOB, 000011IcHNE
Y CUCTEMAaTHU3alIMs
3HAHUMU.
IIpocreiimue
F€OMETPUYECKUE
burypsl u ux
cBoicTBa. M3Mepenue
F€OMETPUYECKHUX
BEJINYMH.
TpeyronbHUKH.
[TapannenbHbie U
MIEPIICHIUKYJISIPHBIE
MpsMBIE.

OKpyX HOCTb U KpYT.
['eomerpuueckue
MMOCTPOCHUS. Y TJIbI
B OKPYHOCTH.
Briucannsie n
OTMCAaHHBIE
OKPYHOCTH
MHOTOYTOJIbHUKOB.
[Ipsimast u
OKPYHOCTb.
YeTbIpEXYTrOIbHUKMY.
Brincannsie

TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEINaHa,
OHCceKTpuca U BbICOTA TPEYTOJIbHUKA, TapajliieJorpamm,
pOMO, IPSIMOYTOJIBHUK, KBaJIpaT, Tparelus; OKPYKHOCTb,
KacaTesbHas; paBEeHCTBO U nogodue puryp,
TPEYroJIbHUKOB; NapAJJIENIbHOCTD U MEPIEHANKYISIPHOCTh
HPSIMBIX, YTOJI MEXKY MPSMBIMH, CHAMMETPHUSL OTHOCUTEIBHO
TOYKH U NPSAMOW; JJIMHA, PACCTOSIHUE, BEJIMUMHA yTJIa,
IJI0ILA/1b, TIEPUMETP.

HUcnoab3oBath GopmyJibl: IEpUMETPA U TLIOIIAIN
MHOTOYTOJIbHUKOB, IJIMHBI OKPY>KHOCTH U TJIOLIAU KpyTa,
00BEMa PSIMOYTOJILHOTO TTapalJIeJICTIUITE 1a.
OnepupoBaTh NOHATHSAMM: NPSIMOYTOJIbHAS CUCTEMA
KOOPAWHAT, BEKTOP; MCIOJIb30BATH 3TH HOHATUS IS
IpEICTaBICHNS JaHHBIX U pEUICHUS 3a]a4, B TOM YHCIIEe

U3 JPYTUX YYEOHBIX MPEIMETOB.

PemaTe 3a71a4n Ha NOBTOPEHNE OCHOBHBIX ITOHATHUH,
WJUTFOCTPALIMIO CBS3EH MEXIY Pa3MYHbIMU YacTSAMH Kypca.
Boi0upaTh MeTO 11 pelIeHUs 3a1a4u.

PemaTh 3a1a4u 13 MOBCETHEBHON KU3HU
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Y OIIMCaHHbIE
YEThIPEXYTOJbHUKHU.
Teopema Iudaropa u
Havasa
TPUTOHOMETPHUH.
Pemrenne o0umx
TPEYTOJIbHUKOB.
[IpaBuiibHBIE
MHOT'OYTOJIbHUKH.
[IpeobpazoBanus
IJIOCKOCTH.
JBmxenus. [logobue.
Cummetpusi.
[Inomans.
Brruuciienue
mromaae. I nomanu
N0JI00HBIX QUTYP.
JlexapToBbI
KOOPJAMHATHI HA
MIJIOCKOCTH.

BekTopsl

Ha MJIOCKOCTHU

OBLIEE KOJIMYECTBO
YACOB I1IO ITPOT'PAMME
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PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

IHHOACHUTEJIBHAA 3AIITMCKA

B coBpemenHOM 1mH(PPOBOM MHUPE BEPOATHOCTh M CTATUCTHUKA MPUOOPETAIOT BCE
OOJIBITYI0 3HAYMMOCTbD, KaK C TOYKH 3PEHUS MIPAKTUUCCKUX TPUIIOKCHHM, TaK ¥ UX POJTH
B 00pa3oBaHuU, HEOOXOIUMOM KaK1I0MY 4esloBeKy. Bo3pactaer uucno npodeccuit, npu
OBJIaJICHUU KOTOPBIMU TpeOyeTCs Xxopoiiias 6a30Basi MOJIrOTOBKA B 00J1aCTH BEPOSTHOCTHU
Y CTAaTUCTHKH, TaKasl IIOJIrOTOBKA BayKHA JIJISI IPOIOJKEHUST 00pa30BaHUs WIS yCIICIITHON
npodeccuoHanbHON Kaphephl.

Kaxxp1il 4enmoBek MOCTOSSTHHO IPUHUMAET PEIICHUs Ha OCHOBE UMEIOIINXCS Y HETO
JaHHBIX. A i1 00OCHOBAaHHOTO TMPHUHATHS PEIICHUS B YCIOBHSAX HEIOCTAaTKa WU
n30bITKa HMHPOPMAIMA HEOOXOJMMO B TOM 4YHCIE XOpOIIo CHOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTHUYECKOE MBIILICHHUE.

MMeHHO TI03TOMY OCTpO BCTajla HEOOXOAUMOCTh C(HOPMUPOBATH Y 00yHAIOITUXCS
(GYHKIIMOHATBHYIO TPAMOTHOCTh, BKJIIOYAIONIYI0 B Ce0S B KaueCTBE HEOThEMIIEMOM
COCTaBJISIIONICH YMEHHE BOCIPHHHUMATh M KPHUTHUYCCKH aHAIM3UPOBATh WH(POPMAIIHIO,
MIPEJICTABICHHYIO B Pa3IMYHBIX (pOpMax, MOHUMATH BEPOSTHOCTHBIA XapakTep MHOTUX
peanbHBIX TPOIECCOB M 3aBUCHUMOCTEH, MPOM3BOJIUTH MPOCTEHIINE BEPOSTHOCTHBIC
pacCyUETHI.

3HaKOMCTBO B Y4€OHOM Kypce C OCHOBHBIMH NpPHHIIMIAMH cOOpa, aHajau3a |
NPEJICTABIICHUS JaHHBIX W3 Pa3IUYHBIX cep KU3HM O0OIecTBa W TOCYJAapCTBa
npuoOmaer oO0ydaroomuxcs K OOIIeCTBEHHbIM HHTepecaM. 3ydeHue OCHOB
KOMOWHATOPUKH pPa3BUBACT HABBIKM OpraHU3alUd Iepedopa W ToAcCUYETa YHCIa
BapUAHTOB, B TOM YHCJIC B NMPUKIAIHBIX 3ajadaxX. 3HAKOMCTBO C OCHOBaMH TCOPHUH
rpadoB co3maét maremarudeckuii (yHAamMeHT it (GOPMHPOBAHUS KOMIIETEHITUIB
obnmactu wHPOPMATUKH W MHQPPOBBIX TEXHOJOTHHA. [IpW W3yYEeHWUM CTATUCTUKH W
BEPOSITHOCTA OOOTAIIalOTCs MPEACTaBICHUSI O0ydYaloIMUXCsi O COBPEMEHHOM KapTHHE
MHUpa U METOJaX €ro MCCIeAoBaHus, (POopMUPYETCs MOHUMAHUE POJIM CTATHCTHKU Kak
UCTOYHHUKA COIHMAIBHO 3HAYMMOW WH(POPMAIMM W  3aKJIQJBIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIIIJICHUS.

B COOTBETCTBMU C MaHHBIMU IIEISIMH B CTPYKType MPOrpaMMbl Y4EOHOTO Kypca
«BepoaTHOCTb U CTaTUCTHKA» OCHOBHOTO OOIIEro 00Opa3oBaHus BBIJCICHBI CIEAYIOIINE
cozepkatenbHo-MeTonnueckue nuHuu: «llpencraBieHne MaHHBIX W OMHCATENbHAS
CTaTUCTUKA», «BeposTHOCTE», «DIeMEHThl KOMOMHATOpUKW», «BBeiaeHue B TEOPUIO
rpadoBy.

Conepxxanne mmann «lIpencraBieHre MaHHBIX W OMHCATENIbHAS CTATUCTUKA»
CIIY>)KUT OCHOBOM 1J11 (pOPMHUPOBAHUS HABBIKOB pabOTHI ¢ MHPOpMAIIMEH: OT YTEHUS U
UHTEpHIpeTanui WHGOpMAIuU, MPEACTAaBICHHOW B Ta0nuIiax, Ha JauarpamMmax u
rpadukax, 10 coopa, MpeACTaBICHHUS M aHAIN3a JAHHBIX C UCIOJIB30BaHUEM
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CTAaTUCTUYECKUX XapaKTEpPUCTUK CpPEeOHUX H pacceuBanus. Pabotas ¢ maHHBIMH,
oOyyJaroniyecss yd4aTcsi CUMTHIBaTh M HHTEPIPETHPOBATH JAHHBIC, BBIIBUIATb,
apryMEHTHPOBATh M KPUTUKOBATH MTPOCTEUIIINE TUTIOTE3bI, PA3MBIIIUIATH HaJ (DaKTOpaMu,
BBI3bIBAIOIIMMH HM3MEHUYMBOCTb, U OLEHHUBATh MUX BJIUSHUE HAa pacCMaTpUBAEMbIE
BEJIMYUHBI U TTPOLIECCHI.

NHTYUTUBHOE MNpPEACTABICHUE O CIy4alHOW W3MEHUYHMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEW U TEHIECHLMN CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOM ISl U3YYCHUS
TEOPUH BEpOSATHOCTEN. boJbllloe 3HaUeHNE UMEIOT IPAKTUYECKUE 3a1aHUsl, B YACTHOCTH
OMBITHI C KJIIACCHYECKUMH BEPOATHOCTHBIMU MOJIEIISIMU.

[ToHsiTHE BEPOSATHOCTH BBOJUTCS KaK Mepa MpaBAONOA00Us CIIy4ailHOro COOBITHSI.
[Tpu n3ydenun yueGHOro Kypca oO0ydaromuecs 3HaKOMSTCS ¢ MPOCTEHIIIMMHA METOAaMHU
BBIUMCIICHUS BEPOSTHOCTEH B CIIy4allHBIX OJKCIIEPUMEHTAaX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMUA HMCXOJIaMH, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJSIONIMMU CTABUTH U
pemarb Oosee CloXKHbIE 3a1aun. B yueOHbI Kypc BXOAST HadyaJbHbIE MPEICTABICHUS
O CIIy4alHbIX BEJIMYMHAX U UX YHUCIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYLIECTBIISETCS 3HAKOMCTBO OOYYaroIIMXCsiC
MHOXECTBAMU W OCHOBHBIMHM OII€palldsIMU HAJl MHOKECTBAMH, PACCMATPUBAKOTCA
IpUMEpbl NPUMEHEHUs I PEIICHUs 3aJad, a TaKKE HCIOJb30BAHUS B JPYrUX
MaTeMaTUYECKUX Kypcax U y4eOHbIX IIpeAMETaX.

B 7-9 xnaccax uzyvaercsi yueOHbI Kypc « BeposiTHOCTb U CTATUCTHKA», B KOTOPBIN
BXOAAT pazaensl: «lIpeacTaBneHue JaHHBIX U OMUCATEIbHASI CTATUCTUKAY,
«BepoarHocThY», «DIeMEeHTH KOMOMHATOPUKNY, « BBesieHne B Teopuro rpadoBy.

OOmiee 4yMCIO YacoB, PEKOMEHJOBAHHBIX s M3y4YeHHUS Yy4eOHOro Kypca
«BepositHOoCTh M cTaTucTHKay, — 102 vaca: B 7 kiacce — 34 vaca (1 vac B Henenio),
B 8 kimacce — 34 vaca (1 gac B Hegemo), B 9 kinacce — 34 vaca (1 yac B Hezedro).

COJEP XAHME OBYYEHUA
7 KIIACC

[IpencraBnenre JaHHBIX B BHUJAC TaOJMI, auarpamm, rpadukoB. 3amojHCHUE
Ta0JINII, YTEHUE U MOCTPOCHUE AMarpamMM (CTOIOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHBIX mporieccoB. M3prneuenne nHpopmManuu w3 auarpamMm u
Ta0JINII, UCTIONH30BAHNUE U UHTEPIPETALINS TaHHBIX.

OnucaTtenbHasi CTATUCTUKA: CpelHee apudmeTudeckoe, MeAuaHa, pa3Mmax,
HauOOoJIbIIIee M HAUMEHbIIIee 3HAUCHHsI Ha0opa YMCIIOBBIX JaHHbIX. [Ipumepsl citydaitHoi
U3MEHUYMBOCTH.

Crny4daliHbIN SKCIIEPUMEHT (OTBIT) U CiIy4yaiiHOe coObITHE. BeposTHOCTh U yacToTa.
Ponp MaioBepOSTHBIX M IPAKTUIECKU JOCTOBEPHBIX COOBITUH B IPUPOJIEC U B OOITIECTRE.
MoHeTa 1 urpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, BepmmHa, pedpo. Ctenens BepmuHbL. Yncno pédep U CyMMapHasi CTETICHb
BepuvH. [Ipencrasienue o cBszHoctu rpada. Lenu u mukisl. [lytu B rpadax. O6xox
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rpada (otinmepos nyTh). [IpeacraBiaeHue o6 opueHTHpoBaHHOM rpade. Pemenue 3amau
¢ IoMoIIbio rpados.

8 KUIIACC

[IpencraBnenue JaHHBIX B BUAE TaOIHII, JUarpaMm, rpa@uKoB.

MHO0X€eCTBO, 2JIEMEHT MHOXECTBA, IMMOAMHOKeCTBO. Onepanuy HaJi MHOKECTBaMU:
o0ObenMHEeHue, nepecedeHue, nomnoiaHeHue. CBoilcTBa omepanuii HaJl MHOXKECTBAMM:
NIEPEMECTUTENIBHOE, COUETATENBHOE, pAaCPEIEINUTENbHOE, BKIKOYEHUA. Vcnonp30BaHne
rpauyecKkoro MpeACTaBICHUS MHOXECTB JUIsl ONHCAHMSI PEaIbHbIX IPOLECCOB U
SABJICHUH, ITPU PEIICHUU 3a/1a4.

N3mepenne paccenBaHds JAaHHBIX. Jlucnepcuss W CTaHAAPTHOE OTKIIOHEHHE
YHUCJIOBBIX HA00pOB. /lnarpamMma pacceuBaHus.

DOnemeHTapHble COOBITHS ciaydaiHOro omnbita. CiydaiiHble coObITHS. BeposTHOoCTH
coObITui. OmNBITEI C PAaBHOBO3MOXKHBIMHU 3JI€MEHTAapHBIMU COObITUAMU. CrydalHbIN
BbIOOp. CBSI3b MEXy MaJOBEPOSTHHIMU U NMPAKTUYECKH IOCTOBEPHBIMH COOBITUSIMHU
B IPUPOJE, OOIIECTBE U HAYKE.

JepeBo. CBOMCTBa NE€pEBbEB: €IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHHME BUCSYECH
BEPIIMHBI, CBSI3b MEXKIY YHUCIOM BEpIIMH M uyucioM pedep. IIpaBuino yMHOXKEHHS.
Pemenue 3aa4 ¢ nomotsio rpaos.

[IpotuBononoxueie coobiTud. uarpamma Diinepa. OObeAMHEHUE U MTEPECEUCHHE
coObiTuii. HecoBmecTHbie coObITHS. DOpMysia CIOKEHUS BEpPOSTHOCTEH. Y cCIOBHas
BeposTHOCTh. [lpaBuno ymHoxenus. HezaBucumbie coOwiTus. IlpencraBieHue
DKCIIEPUMEHTAa B BHUJE JepeBa. PelieHwe 3agady Ha HaxO0XKJICHUE BEPOSTHOCTEU
C IOMOIIIBIO JIEpeBa CIYyYaHOr0 3KCIIEpUMEHTA, AUarpamMm Diliiepa.

9 KUIACC

[IpencraBienre NaHHBIX B BHUJAE TAaOJIUI, AUarpamm, rpa@uKoB, MHTEPIpPETALIMS
JTaHHBIX. YTEeHUE U OCTpOCHUE TaOIHII, JUarpamMmm, rpa(uKoB MO peanbHBIM TaHHBIM.

[lepectanoBku u ¢akrtopuan. CodeTaHuss U YUCIO coyeTaHuM. TpeyroybHUK
[Tackang. Pemienue 3aiay ¢ MCMOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuueckass BepossTHOCTh. CiydailHbld BBIOOp TOYKH U3 (Urypbl HA
IJIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPY>KHOCTH.

Hcneitanne. Yenex u Heyaada. Cepusi ucnbeITaHuil 10 nepsoro ycmexa. Cepus
ucnelTannii beprysum. BeposTHOCTH cOOBITHIA B cepuu ucnbiTanuii bepHysuim.

CnyuvaiiHass BeJIMYMHA W PACHpElENICHUE BEpOATHOCTEW. MareMaTtudeckoe
o)XuJaHue U aucrepcus. [Ipumepsl MaTeMaTU4ECKOro OKHJAHUS KaK TEOPETUYECKOTO
CPEIAHETO 3HAYCHHS BEIMYMHBI. MaTeMaTHYeCcKOe O0KMAAHUE U JUCIEPCUs CIIyYalHOU
BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCHIBITAaHUNA bepHyum».

[TonsiTue o 3akoHe OOIBIINX yuCell. MI3MepeHne BeposATHOCTEN ¢ TOMOIIbIO YaCTOT.
Ponb u 3HaueHue 3akoHa OOIBIITUX YHCEIT B IPUPOJIEC U OOIIIECTRE.
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HHPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC peE3yJbTaThl OCBOCHHUS MPOTPAMMBI YYEOHOrO Kypca K KOHITY
o0yueHus B / KJacce:

Yurare uH(OpMALMIO, MPEICTAaBIECHHYI0 B Ta0nuuax, Ha JuMarpaMmmax,
IPEJICTaBIATh JaHHbIE B BUJIE TAOJMI], CTPOUTH AUArPaMMbl (CTOJIOMKOBBIE (CTOJI0YATHIEC)
U KPYTOBBIE) [10 MACCUBAaM 3HAYECHH.

OnuceIBaTh U UHTEPIIPETUPOBATH PEAIbHBIC YUCIIOBBIC JAHHbIE, MPEICTABICHHBIC
B TA0JIMLIax, HA IUarpammax, rpapukax.

Hcrnonb30BaTh AU ONUCAHUS JAHHBIX CTATHCTHYECKHE XapaKTEPUCTHKU: CPEIHEE
apudmernyeckoe, MeaHa, HauOOJIbIlIEe U HAMMEHbIIIEE 3HAUCHHUs, pa3Max.

HmeTs npencTaBieHye O Cay4yailHOM U3MEHUMBOCTH Ha IPUMEPax LeH, PU3NIECKUX
BEJIMYMH, AHTPOIOMETPUYECKUX JAHHBIX, UMETh MPEJCTaBICHUE O CTATHUCTUYECKOU
YCTOMYUBOCTH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOyderHus B 8 Kkjacce:

W3BnekaTs u mpeoOpa3oBeIBaTh WH(DOpPMAIKIO, TPEICTABICHHYIO B BUJIE TAOJMHII,
auarpamm, TpauKoB, MPEJICTABIAThH JaHHBIE B BUJIE TAOJIHI], JUarpamMm, rpadukoB.

OnuchIBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKHUX MTOKA3aTENEH: CPEIHUX 3HAUCHU N
U Mep paccerBaHus (pa3Max, JUCIEPCUS U CTAaHAAPTHOE OTKIIOHEHHUE).

HaxonuTe 4acTOThl YMCIOBBIX 3HAYEHHH W YaCTOTHI COOBITHUN, B TOM YHCIIE IO
pe3yiibTaTaM U3MEpPEeHU U HaOJI0ICHUM.

HaxoauTh BEpOSTHOCTU CIy4allHBIX COOBITUM B OMNbBITaX, 3HAas BEPOSTHOCTHU
AJIEMEHTAPHBIX COOBITUM, B TOM YHUCJIE B OMBITaX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITUSAMM.

Hcmonp3oBaTh Tpaduueckue MOACIH: JIEPEBO CIYyYalHOTO JKCIIEPUMEHTA,
ayarpamMMebl Diliepa, YuciaoBas npsiMasi.

OnepupoBaTh MOHATUSMHU: MHOXECTBO, IIOJIMHOKECTBO, BBIMOJIHATH OINEPAIUU HAT
MHOXECTBAMU: OObEJAMHEHUE, TEPEeCceUCHUe, OMOJHEHUE, MEPEUUCHSATh AIEMEHTHI
MHOXECTB, IPUMEHSTh CBOIICTBA MHOKECTB.

Hcnonp3oBaTh rpadudeckoe MpeCTaBICHIE MHOKECTB U CBSI3€H MEXKTY HUMHU JTsI
OMUCAHUS MPOLIECCOB U SBJICHUHN, B TOM YHCJIE PU PEIICHUH 3aJ1ay U3 APYTUX YUEOHBIX
IIPEIMETOB U KYpPCOB.

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS TPOTPaMMbl Y4eOHOTO Kypca K KOHILY
oOyuenus B 9 Kkjacce:

W3Bnekate u mpeoOpa3oBbIBaTh MH(DOPMAIHIO, TPEACTABICHHYI0 B Pa3IUYHBIX
UCTOYHUKAX B BHUJAC TaOJIMI, AMAarpamMm, IpauKoOB, MPEJCTABIATH JaHHBIC B BHJIC
Ta0JINII, TUarpaMm, rpapuKoB.
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Pemate 3agauM  OpraHM30BaHHBIM  NEPeOOPOM  BapUaHTOB, a  TaKXke
C MCMOJIb30BaHMEM KOMOMHATOPHBIX MPABUJI U METOJIOB.

Hcnonp30BaTh ONMMCATENBHBIE XAPAKTEPUCTUKH JIJII MACCUBOB YMCIIOBBIX JAHHBIX,
B TOM YHCJIE CPEIHUE 3HAUYEHUS U MEPBI pACCEUBAHMS.

Haxoauth 4acToThl 3HAYEHU M YacCTOTHI COOBITHS, B TOM YHCJE IMOJIb3YAChH
pe3yJibTaTaMy NPOBEAEHHBIX U3MEPEHUM U HAOJIIOIEHUH.

Haxoautb BEpOATHOCTU CIy4yalHBIX COOBITHI B M3YYEHHBIX OIBITaX, B TOM YHCJE
B ONbBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTApPHBIMU COOBITHSIMH, B CEpUAX HCHBITAHUMN
J10 TIEPBOTO yClexa, B CEpUsAX UCIBITaHNN bepHyun.

MMeTp npeAcTaBiIeHUE O CIIyYalHOM BEIMYHUHE U O PACIPEACIICHUHA BEPOSTHOCTEM.

WNmeTp mnpencraBieHWe O 3aKOHE OOJBIIMX YHCENl KAk O IPOSBICHUU

3aKOHOMEPHOCTH B CIIy4alHOW M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIUX YUCEN
B IIPUPO/IE U OOIIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmenoBanue paznena |KomnuecTBo OcHOBHOE coAepKaHNE OcCHOBHBbIE BU/IbI IESITEIHLHOCTH 00YyYaIOIIUXCS
(Tembl) Kypca 4acoB
[IpencraBiieHre TaHHBIX 7 [IpencraBienne qaHHBIX OcBauBathb cnocooObI NMPE/ICTABICHUS

B Tabymmax. [Ipaktuueckue
BBIYHCIICHUS 110 TAOTUIHBIM
naHHbIM. U3BIeUeHue u
WHTEPIPETANS TAOTUIHBIX
naHHbIX. [IpakTnyeckas
pabota «TalauIb.
['padpuueckoe
MIPE/ICTABIICHUE TAHHBIX

B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
nuarpamm. Urenue u
MOCTPOCHUE THArPamMM.
[Tpumeps! nemorpaduaeckux
aarpamMm.

[IpakTuueckas pabota
«JlmarpammbD»

CTaTUCTUYECKUX JAHHBIX U YUCIOBBIX MAaCCHBOB
C TIOMOIIIBIO TA0JINII U IUATPAMM C UCTIOTB30BAHUEM
aKTyaJIbHBIX U BOXXHBIX JAHHBIX (IeMorpaduuecKkue
JaHHbBIE, IPOU3BOICTBO MPOMBIIIIIEHHON U
CEJIbCKOXO3SIICTBEHHOMN MPOIYKIIMH, OOLIECTBEHHBIE
U TIPUPOJIHBIC SIBJICHHUS).

N3yuyaTh MeTOABI pabOTHI C TAOTHMYHBIMU U
rpadUYECKUMU MIPEICTABICHUSIMH JaHHBIX

C MOMOILBIO IU(PPOBBIX PECYPCOB B XO/1€
IPAKTUYECKUX padoT

OmnucarenbHas CTaTUCTHUKA

Yucnossie HaOopsl. CpenHee
apupMeTHIeCKoe.
Menuana ynuciaoBoro Habopa.

OcBauBaTh NOHATHSI: YUCIIOBOK HaOOp, Mepa
[EHTPaIbHON TEHJESHIIUM (Mepa IIEHTPa), B TOM YHCIIC
cpeaHee apupMeTHIECKOE, MEIHaHAa.
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Y CcTOMUNBOCTE MEIUAHEI.
[TpakTudeckas padora
«CpenHue 3HaYEHUs.
Haubonblee 1 HauMeHbIIIEE

3HA4YEHUS YUCIIOBOTO HAbopa.

Pa3max

OnuceIBaTh CTATUCTUYECKHUE TAHHBIE C TOMOIIBIO
cpenHero apuMeTHUecKoro U Meauanel. Pemars
3a1a4H.

HM3y4yarh CBOMCTBA CPEIHUX, B TOM YHUCIIE

C IOMOUIBI0 U(PPOBBIX PECYPCOB, B X0O/I€
MPAKTUYECKUX padoT.

OcBauBaTh NOHATHSA. HAUOOJIbIIIEE U HAMMEHBIIIEE
3HAYEHUS YUCIOBOTO MAaCCHBA, Pa3Max.

PemaTs 3agaum Ha BEIOOp crioco0a omucaHus
JAHHBIX B COOTBETCTBUU C IPUPOJION JAHHBIX U
LEJISIMH MCCIIEI0BaHUs

CﬂyqaﬁHaﬂ N3MCHYHUBOCTD

Crny4aiiHast "3BMEHYNBOCTD
(npumepsr). Yactora
3HAYEHUU B MACCUBE
naHHbIX. [ pynnupoBka.
I'mcrorpaMMsl.
[Ipaktruueckas padbota
«CryyaliHast UBMEHUYUBOCTbH)

OcBanBaTh NOHATHS: YACTOTA 3HAYEHUI B MACCUBE
JAHHBIX, TPYIIIUPOBKA TAHHBIX, THCTOTPaMMa.
CTpouTh 1 aHAJM3UPOBATH TUCTOTPAMMBI,
NMOAOUPATH MOAXOIAIINN 1Iar TPYNIHPOBKHU.
OcBauBaTthb rpapuyeckre NpeICTaBICHUs Pa3HbIX
BHJIOB CIIy4YallHOM M3MEHUYUBOCTH, B TOM YUCJIIE

C TIOMOTIBIO ITU(POBBIX PECYPCOB, B XO/I€
MPAKTUYECKON PabOTHI

Brenenue B Teoputo rpadoB

I'pad, BepimHa, pedpo.
IIpencraBnenue 3a1auun

¢ nomotipio rpada. CreneHp
(BaJICHTHOCTH) BEPIITUHBI.
Yucno p€dep u cymmapHas
cTerneHpb BepiuH. Llens u

OcBauBath NoHATHSA: Tpad, BepiinHa rpada, pedpo
rpada, cTeneHb (BaJI€HTHOCTh BEPIIUHBI), [IENb U
LUKJL.

OcBauBaTh NOHATHSA TYTh B Tpade, IIepoB MyTh,
00xox rpada, OpUESHTUPOBAHHBIN Tpad.

PemiaTe 3a1a4M Ha ITOMCK CYMMBI CTENIEHEN BEPIINH
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nuki. [1yTs B rpade.
IIpencraBienue o CBA3HOCTH
rpada. O6xox rpada
(3ii51€pOB MMyTh).
IIpencrasinenue

00 OPUEHTUPOBAHHBIX

rpadax

rpada, Ha mouck o6xoja rpada, Ha MOUCK MyTeH

B OPUEHTHUPOBAHHBIX Tpadax.

OcBauBaTh ClIOCOOBI TPEJCTABIICHUS 3a/1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOATHOCTEH, IPYTUX
IPEIMETOB C MOMOILBIO rpadoB (KapThl, CXEMBI,
ANEKTPUUECKUE 1eNH, PYHKIIMOHAIbHbBIE
COOTBETCTBHSI) HA MpUMEpPax

BeposaTtHocTh 1 yacToTa
CIIy4aiflHOTO COOBITHS

City4yaiiHbIi OIIBIT U
CIIy4yaifHO€ COOBITHE.
BeposatHocTh 1 yacToTa
coObITus. Posb
MaJIOBEPOSITHBIX U
MPAKTUYECKU T0CTOBEPHBIX
COOBITHH B IPUPOJIE U

B oO1IecTBe. MOHeTa U
UTpagbHas KOCTh B TECOPUU
BEPOSITHOCTEH.
[Ipaktuueckas padbora
«YacroTa BeIIaJCHUS OPJIay»

OcBanBaTh NOHATHUSA: CIIyYalHBIN ONBIT U
Clly4ailHO€ COOBITHE, MAJIOBEPOSITHOE U IIPAKTUYECKHU
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HAUNMOCTH MAJIOBEPOSITHBIX COOBITHIA

B IPUPOJE U 00IIECTBE HAa BAXKHBIX MTPUMEpPaX
(aBapuu, HECYACTHBIE CITy4au, 3alUTa IEPCOHATBHOM
uHdopMaIm, nepeaadya TaHHbIX).

HN3y4aTh poib KJIACCUYECKUX BEPOSTHOCTHBIX
Mojienel (MOHeTa, urpajibHasi KOCTh) B TEOPUU
BEPOATHOCTEH.

HaOuonath U M3y4aTh 4acTOTY COOBITHI B IPOCTHIX
HKCIEPUMEHTAaX, B TOM YHUCIIE C TOMOIIBI0 U(PPOBBIX
PECYPCOB, B XOJI€ MPAKTUUECKOH pabOThI

O06o06I111EHNE,
cUCTeMaTH3alus 3HAaHUH

[IpencraBnenune TaHHBIX.
OmnucarenbHas CTaTUCTHKA.
BeposTHOCTH CitydaitHOTO
cOOBITHSA

IMoBTOPATH U3yUYEHHOE U BHICTPAUBATH CUCTEMY
3HaHUMU.

PemaTh 3agaum Ha npeCTaBICHUE U ONUCAHUE
JAHHBIX C MOMOIIBIO U3YYEHHBIX XapAKTEPUCTHK.
OOcy:xnaTh NpUMepbI CITy4YailHbIX COOBITUH,
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MaJIOBEPOSITHBIX U ITPAKTUYECKU TOCTOBEPHBIX
CIIy4alHBIX COOBITHI, UX POJIH B PUPOJIC U JKU3HU
YEeJIOBEKa

OBLIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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8 KUIIACC
HanmMeHoBanue paznena |KoiaumdecTBo OcHOBHOE cofepKaHne OCHOBHBIE BU/JIbI JESATENBHOCTH 00YYarOIUXCsl
(Temsl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBieHne JaHHBIX. IToBTOPATH H3y4YEHHOE U BHICTPAUBATh CUCTEMY

7 Kiacca

OmmcartenpHast CTAaTUCTHKA.
CnyuaiiHasi ©3BMEHYMBOCTb.

Cpennue yucioBoro Habopa.

CyqaitHble COOBITHSI.
BepoATHOCTH U 4acTOTHI.
Knaccruueckue moaenu
TEOPUU BEPOSATHOCTEM:
MOHETa U UTpaJIbHAS] KOCTh

3HAHUM.

Pemiats 3aga4m Ha peACTaBICHUE U ONMCAHUE
JAHHBIX C MIOMOIIBIO U3YYECHHBIX XapaKTEPUCTHK.
PemiaTs 3a1aum Ha IpeACTaBIEHUE TPYIIIUPOBAHHBIX
JAHHBIX U OIMCAHUE CITYYalHON U3MEHYUBOCTH.
Pemats 3aga4u Ha onpeAeeHne YacTOThI
CIIy4ailHBIX COOBITHH, 00CYKIEHNE TPUMEPOB
CIly4ailHbIX COOBITHI, MAJIOBEPOSITHBIX U
MPAKTUYECKU JOCTOBEPHBIX CIIyYaHBIX COOBITHIA, UX
pOJIM B PUPO/IE U )KU3HU YETOBEKA

OmnucareibHas CTAaTUCTUKA.
PaccenBanne 1aHHBIX

Otknonenus. lucnepcus
YHUCJIOBOr0 Habopa.
CrangapTHOE OTKIIOHEHUE
YHUCJIOBOr0 Habopa.
JlnarpaMmel pacceuBaHus

OcBauBaTh NOHATHS: AUCTICPCHA U CTAHAAPTHOC
OTKJIOHCHHC, UCITI0JIb30BATh 3TU XapPaAKTCPHUCTUKHU
AJIA OIMKUCaHUA paCCCUBAaHUA JaHHBIX.

BBI}IBI/IFaTI) runorte3nl 00 OTCYTCTBUH UJIN HAJINYHUU
CBA3HU I10 JUarpaMMaM paCCCHBaHM.

CTpOI/ITb AuarpaMmbl paCcCCUBAHUA 110 HMCIOIITUMCA
JaHHBbIM, B TOM YHCJIC C IIOMOIIBbIO KOMIIBIOTCPA

98




denepanpHas padbouas mporpamMma | Maremaruka. 5-9 kiacchl (0a30BbIH YpPOBEHB)

MuoxecTBa

MHO0X€eCTBO, IIOJMHOKECTBO.
Onepanuu Hax
MHOKECTBAMHU:
o0beIMHEHHE, TIEpECEUCHHE,
JIOTIOJTHEHUE.

CaolicTBa onepanuii

HaJ MHO>KECTBaAMHU:
MIEPEMECTUTEIIHHOE,
coueTaTenbHoE,
pacrpeieIuTeNIbHOE,
BKJTFOUCHMS.

['padpuueckoe
MpeJICTaBICHUE

MHOKECTB

OcBauBaTh NOHSATHSA. MHOXECTBO, 3JIEMEHT
MHO>KECTBA, IIOJIMHOXKECTBO.

BbInoHATH Onepanumn Hal MHOKECTBAMU:
o0BbeIMHEHNUE, TepeceueHue, TOMOTHEHHE.
Hcnoab30BaTh CBOMCTBA: IEPEMECTUTEILHOE,
coueTaTeIbHOEe, pacpeIeauTENbHOE, BKIIOYSHHUS.
Hcnoan3oBath rpadpuyeckoe npeicTaBieHue
MHO>KECTB IIPH ONIMCAHUU PEAIBHBIX MPOLECCOB U
SBJICHU, TIPU PEIICHUH 3a7a4 U3 APYTUX y4eOHbIX
MPEeIMETOB U KypCOB

BeposTHOCTS ciiy4aliHOTr o
COOBITHS

DneMeHTapHbIE COOBITHSI.
Cny4aitHble COOBITHSI.
bnaronpustcrByromue
AJIIEMEHTApPHBIE COOBITHS.
BepostHOCTH COOBITHIA.
OnBITH ¢ PAaBHOBO3MOXHBIMH
AJIEMEHTAPHBIMU COOBITHSIMU.
Cayyaitabsiii BEIOOD.
[IpakTuueckas pabota
«OnbITHI

C pPaBHOBO3MOKHBIMHU

OcBauBaTh NOHATHS: DJIEMEHTAPHOE COOBITHE,
CIIy4yaiiHOE COOBITHE KaK COBOKYITHOCTb
0JIarONPUSATCTBYIOIIUX AJIEMEHTAPHBIX COOBITHIH,
PaBHOBO3MOXHBIE AJIEMEHTaPHBIC COOBITHSI.
Pemats 3aga4u Ha BEIYMCIICHUE BEPOSITHOCTEN
COOBITHI 11O BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHI
CIIy4alHOI'O OIBITA.

Pemartnb 3a1a4u Ha BBIYMCIIEHUE BEPOSTHOCTEH
COOBITHI B OTBITaX C PABHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU, B TOM YHUCJIIE

C IOMOUIBI0 KOMIIBIOTEPA.
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AIIEMEHTAPHBIMH
COOBITUAMM

IIpoBoAMTH U M3Y4YaTh ONbITHI

C PaBHOBO3MOYHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU
(C UCTIOJIB30BAHHEM MOHET, UTPATIbHBIX KOCTEH,
JIPYTUX MOJIeNIel) B X0/1¢ MPAaKTHISCKOU padOThI

Brenenue B Teoputo rpadoB

HepeBo. CBoiicTBa nepeBa:
€MHCTBEHHOCTh MyTH,
CyIIECTBOBAaHHUE BUCSYEH
BEPILUUHBI, CBSI3b MEXKIY
YUCJIOM BEPIIUH U YUCIOM
pe6ep. [IpaBuiio ymMHOKEHUS

OcBauBaTh NOHATHS: IEPEBO Kak rpad 0e3 nukIia,
BHCsYas BepUIMHA (JIUCT), BETBb JEpEBa, MMyTh

B JIEpEBE, IMAMETP JIepEBA.

HN3yuyaTrh CBOMCTBA JEpEBa: CYIIECTBOBAHUE BUCSYEN
BEPLINHBI, €AUMHCTBEHHOCTh IyTH MEXKY IBYMS
BEpIUIMHAMHU, CBSI3b MEX]1y YHCIOM BEPIIUH U YUCIOM
peoep.

PemiaTe 3a1a4M Ha IIOMCK U NIEPEUYUCIICHUE ITyTEU

B JIepeBe, ONpeieNieHre YKcia BEpUIUH WiH pedep

B JIepeBe, 00X0]1 OMHAPHOTO JIepEBa, B TOM UUCIIC

C MPUMEHEHHUEM MPaBUIIa YMHOKEHUS

Crnyyaiinbie COOBITUS

[IpoTHBOIONOXKHOE COOBITHE.
Huarpamma Ditnepa.
OO0benuHeHne U nepeceyeHme
cobbiTuil. HecoBmecTHbIE
coObITusi. ®opmyia
CJIOKEHUSI BEPOATHOCTEM.
[TpaBwiiO0 yMHOXEHUS
BEPOSITHOCTEU. Y CIIOBHASI
BEepOsTHOCTh. HezaBucumbie

OcBauBaTh NOHATHSI: B3AUMHO TTPOTUBOTIOJIOKHBIC
COOBITHSI, OTIEpaAIlUU HaJl COOBITHSIMU, 0ObETUHCHUE U
nepeceyeHue coObITHH, Auarpamma Jitniepa (ditnepa—
BeHHa), COBMECTHBIC U HECOBMECTHBIC COOBITHSI.
H3yuath TeopeMbl O BEpOATHOCTH OObEIMHEHUS

IBYX COOBITUH (POPMYIIBI CIIOKEHUSI BEPOSITHOCTEN ).
PemaTh 3aa4u, B TOM YKCIIE TEKCTOBBIC 3a/1a4U

Ha OIpEIeICHUE BEPOSITHOCTEH 00bEIMHEHUS U
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coObrtus. [IpencraBnenue
CIIy4aliHOTO 3KCIIEPUMEHTA
B BHJIE JIepeBa

repeceyeHusi COOBITUI ¢ TIOMOIIBIO YUCIIOBOM
psAMOii, TuarpamMm Ditsiepa, GopMyIIbl CIIOKESHUS
BEPOSITHOCTEN.

OcBauBaTh MOHATHS: IPABUIIO YMHOXKECHUS
BEPOATHOCTEMN, YCIOBHAS BEPOSTHOCTh, HE3ABUCUMBIC
COOBITHS IEPEBO CIYyYAHOTO OIIBITA.

N3yuatsb cBoiicTBa (OTpe/eaeHs ) He3aBUCUMBIX
COOBITHH.

PemaTh 3agaum Ha onipeieICHNUE U UCTI0JIb30BaHUE
HE3aBUCHUMBIX COOBITHH.

PemiaTh 3a1auM Ha MOKUCK BEPOSITHOCTEN, B TOM
YHCJIE YCIOBHBIX, C UCIOJIL30BAHUEM JI€PEBa
CIIyYalHOTO OIbITA

O06o006mEenue,
cUCTeMaTH3alus 3HaAaHUH

[IpencraBinenune TaHHBIX.
OmnucarenbHasi CTATUCTHKA.
['padri. BeposiTHOCTH
CITy4aliHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKHU

IToBTOPATH N3yYEHHOE U BHICTPAUBATH CUCTEMY
3HAHUU.

PemaTh 3aga4m Ha NpeACTABICHUE U ONMCAHUE
JAHHBIX C TOMONIBIO U3YUYECHHBIX XapaKTEPUCTHUK.
Pemartsb 3agaum c npuMeHeHueM rpados.

PemaTh 3aga4m Ha HAXO0XK/I€HUE BEPOSITHOCTH
CIIy4aifHOr0O COOBITHSI IO BEPOSITHOCTSIM
AJIEMEHTAPHBIX COOBITHI, B TOM YKCJIE B OMbITAX

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMHU.
Pemats 3aga4u Ha HAXOXKIAECHUE BEPOSTHOCTEU
OoOBeIMHEHUS U TIEpEeCeUEHUsT COOBITUH, B TOM YHCIIE
HE3aBHUCHUMBIX, C UCIIOJIb30BaHNEM Ipad)UueCKUX
MPEJICTABJICHUM U JEpPEBA CIIy4YaliHOTO OIIBITA.
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Pematsb 3a1a4um Ha epeUnCICHHE KOMOUHAIINMA
(4nciia mepecTaHoBOK, YKMCJIa COYETAHUMN ),

Ha Hax0XXJICHUE BEPOSTHOCTEH COOBITHI C
MIPUMECHEHHEM KOMOMHATOPHUKH, B TOM UHCIIC

C UCIOJIb30BAaHUEM TpeyrojabHuka [lackamns

OBLIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

34
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9 KUIIACC
HaumenoBanue paznena (KosmuectBo OCHOBHOE CO/IepKaHHe OCHOBHBIE BUJIBI JIEATEIILHOCTH O0yYarOIINXCA
(Temsl) Kypca 4acoB
[loBTOpEHME Kypca 4 IIpencraBnenne qaHHBIX. IToBTOPSATH N3yYEHHOE U BHICTPAUBATH CUCTEMY

8 kimacca

OmnucarepHas CTAaTUCTHUKA.

Omnepanuu Ha COOBITUIMH.

HeszaBucuMocCTh COOBITUIA

3HAHUM.

Pemarts 3a1aum Ha npe/ICTaBICHUE U ONUCAHUE
JAHHBIX.

Pemartsb 3agaumn Ha HaX0XK/IEHUE BEPOSTHOCTEN
00bEIMHEHUS U TIEpeceUeHUs COOBITUH, B TOM YUCTIE
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM IrpadUueCKuX
MPEJICTABJICHUM U JEPEBA CIIyYalHOTO OIIBITA.
Pemarts 3a1aum Ha niepevnciieHre KOMOUHAIINMA
(urcna mepecTaHOBOK, YKMCiia COYETAaHUM ),

Ha HAXO0XKJICHUE BEPOSITHOCTEH COOBITUI

C MPUMEHEHUEM KOMOWHATOPUKH, B TOM YHUCJTIE

C UCIOJIb30BaHUEM TpeyroiabHuka [lackans

DneMeHThl KOMOMHATOPHUKHU

ITepectanoBku. Pakropual.

CoueTraHus ¥ YHUCIIO
coueTtanuil. TpeyroibHUK
ITackais. IlpakTnueckas
pabota «Brrancnenue
BEPOSITHOCTEU

C UCITOJIb30BaHUEM

OcBauBaTh NOHATHUS. KOMOMHATOPHOE TIPABUIIO
YMHOXKEHHSI, YIIOPSAIOUCHHAs 1apa, TPOilka 00BHEKTOB,
NepecTaHoBKa, (PaKTOpHUal Yyucia, COYeTaHUE, YUCIIO
COYETaHUM, TpeyTroJabHUK [lackamns.

PemiaTe 3a1aum Ha epeynCIICHUE YITOPSAI0OYEHHBIX
nap, TpOeK, NEPEUHUCICHUE IEPECTAHOBOK

Y COYETAHUM 3JIEMEHTOB PA3JIMYHBIX MHOKECTB.
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KOMOMHATOPHBIX (PYHKIIHIMA
AIIEKTPOHHBIX TAOIUI

PemiaTs 3a1aum Ha MPUMEHEHUE YKUCIIA COUETAHUN

B anre0pe (CoKpaméHHoe YMHOKEHUE, ONHOM
Hprotona).

Pemarthb, npuMeHsisi KOMOMHATOPUKY, 3a7a4U

Ha BBIYMCIICHHE BEPOSITHOCTEN, B TOM YHCJIE C IOMOIIBIO
AIIEKTPOHHBIX TA0JIUII B X0J1€ TPAKTUYECKON pabOThI

['eomeTprueckas
BEPOATHOCTh

I'eomeTpuueckas
BEpOSITHOCTh. CiIydailHbIN
BBIOOD TOYKU U3 (HUTYPBI
Ha IJIOCKOCTH, U3 OTPEe3Ka,
U3 IyTU OKPY>KHOCTHU

OcBauBaTh NOHATHE T€OMETPUYECKON BEPOSTHOCTH.
PemaTp 3a1aum Ha HAX0XKECHUE BEPOSTHOCTEHN

B ONBITaX, MPEJICTABUMBIX KaK BHIOOP TOUEK

W3 MHOTOYTOJIbHHUKA, KPYyTra, OTPE3Ka WU JyTH
OKPYHOCTH, YUCJIOBOTO MPOMEKYTKA

Hcnpitanus bepryiu

HcneiTanue. Ycnex u
Heyaada. Cepust UCTIBITAHUI
110 TIEPBOTO ycrexa.
Hcneitanus bepryin.
BepostHocTH coObITHI

B CEpHUM UCIIBITAHUI
bepnymm. [IpakTnueckas
pabora «VcnpiTanus
bepnymm»

OcBauBaTh NOHATHSA. UCIIBITAHUE, JJIEMEHTAPHOE
coOBITHE B UCIIBITAHUH (YyCIIEX U HEyAaua), Cepus
WCIBITAaHUN, HACTYIUJICHHUE IIEPBOIO yCIIexa
(Heynmaum), cepust ucnpiTanuii bepaysmm.

Pemats 3aga4u Ha HAXOXKJAECHUE BEPOSTHOCTEU
COOBITHI B CEpUU UCTIBITAHUI JI0 TIEPBOTO yCIIeXa,
B TOM YHCIIE C TPUMEHEHHEM (OPMYIIbI CyMMBI
r€OMETPUUECKOU MPOTPECCHUH.

Pemats 3aga4u Ha HAX0XKIAECHUE BEPOSTHOCTEU
AJIEMEHTAPHBIX COOBITUN B CEPUM UCTIBITAHUHN
bepnym, Ha HaX0XJEHUE BEPOATHOCTH
ONPEAEIEHHOTO YHCia YCIIEXOB B CEPUM MCITBITAHUI
bepnymm.

N3yuyath B X04€ NPAKTHYECKOIl padoThlI,
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B TOM YHCJIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUN UCTIBITAHUIN
bepnymmn

CityyaiiHasi BeIM4YMHA

CnyyaiiHas BeJIMUMHA U
pacrpeneneHue
BEPOSTHOCTEH.
Marematnueckoe OKuaaHue
Y IUCIIEpCUA CIIy4aluHOU
BeJIMYnHBL. [[puMepbl
MaTeMaTUYECKOro 0KUAaHUs
KakK TEOPETUYECKOTO
CPEOHEr0 3HAYECHUS
BEJIMYUHBI.

[TonsaTue o 3aKkoHe OONBIINX
yucen. U3mepenne
BEPOSTHOCTEN C MOMOIIBIO
yacToT. [ [pumenenne 3akona
OOJIBIIINX YHCET

OcBouTh NOHATHSA: Cy4YailHas BEIMYNHA, 3HAUCHUE
CIIy4YallHOW BEJIMYMHBI, PACIIPEICICHUE
BEPOSITHOCTEH.

M3yuaTs 1 00Cy,KAaTH IPUMEPHI AUCKPETHBIX U
HEIPEPHIBHBIX CIyYalHBIX BEJIUUYUH (POCT, BEC
YEJI0BEKA, YACIECHHOCTh HACEIICHUS, IPYTUE
M3MEHYUBbIC BEJIMYNHBI, PACCMATPUBABIINECS

B KypC€ CTaTUCTHKH), MOJEIbHBIX CIIy4alHBIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMH OIbITAMHU
(6pocanme MOHETHI, UTPATTLHON KOCTH, CO CITy4YalHbIM
BBIOOPOM H T. I1.).

OcBauBathb NOHATHSA. MATEMATUIECKOE 0KUTAHUE
CIIy4alHOM BEJIMYMHBI KaK TEOPETUUYECKOE CPEAHEE
3HA4YECHUE, TUCIIEPCUS CITYYAHON BEIUYMHBI KaK
aHaJor JUCIEPCUM YHUCIOBOTO Habopa.

PemaTe 3a1a4u Ha BBIYHMCIICHUE MATEMATUYECKOTO
O’KMJIAHUS U JUCIIEPCHUN TUCKPETHOM CIIy4allHOU
BEJIMYMHBI 10 33JJTaHHOMY PacCIpEAEICHUI0, B TOM
YUCJIE 3a/1a4, CBA3aHHBIX CO CTPAXOBAHUEM H
JIOTEPESIMU.

3HAKOMHUTBCS C MATEMAaTUYECKUM OKUJIAHUEM U
IUCIIEPCHEN HEKOTOPBIX PACIIPENEIICHHI, B TOM
YUCJIE PACIIPEEIEHUS CIyYaliHOW BEJIMYUHBI «UYHUCIIO
YCIIEXOB» B CEpUH UCHBbITaHUN bepHyum.
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N3yyaTh 4acTOTYy COOBITHS B MOBTOPSIOIINXCS
CIIy4alHBIX ONBITAX KAK CIyYaWHYIO BEJIMUUHY.
3HAKOMUTBCS C 3aKOHOM OO0JIbITNX uncel (B hopme
bepuynn): mpu 00JIBIIOM YKCIIE ONBITOB YacTOTa
coObITHSI OJIM3KA K €r0 BEPOSTHOCTH.

Pemartsb 3a1a4u Ha U3MEpPEHNE BEPOATHOCTEN

C IOMOUIBIO 4acTOT. Q0CYyKAATH POJIb 3aKOHA
OOJIBIIIMX YKCENI B 000CHOBAaHUY YaCTOTHOTO METO/1a
U3MEpPEHUS BEPOSITHOCTEM.

OO0cyxaaTh 3aKOH OOJIBIIIMX YHCEN KaK MPOsIBICHUE
CTaTUCTUYECKON YCTOMUYUBOCTH B U3MEHUYMBBIX
SBJICHUSIX, POJIb 3aKOHA OOJBIINX YUCEN B IPUPOJIE U
B )KHM3HU YeJIOBEKA

O60011eHNE, KOHTPOJIb 10 [IpencraBienne JaHHBIX. IHoBTOPATH N3yYEHHOE U BBICTPAUBATH CHCTEMY
OnucarenbHasi CTATUCTHKA. 3HAHMUI.
BeposTHOCTS CitydaitHOTO Pemiars 3a1aum Ha IPEACTABIICHUE U ONTMCAHUE
COOBITHS. DJIEMEHTHI JAHHBIX.
koMOuHaTopuku. Citydaiinsle | PemaTh 3aa4m Ha HaX0XKICHHE BEPOATHOCTEH
BEJINYMHBI U pacpeIeTICHHS COOBITUI, B TOM YHCJIC B OIBITAX C
PAaBHOBO3MOHBIMU AJIEMEHTAPHBIMU COOBITUSIMU,
BEPOSITHOCTEN OOBbETMHEHUS U TIEPECCUCHUS
COOBITHH, BBIYUCISATH BEPOSITHOCTH B OTBITAX
C CEpUSIMU CITyYaWHBIX UCIIBITAHUN
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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