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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUA

M3ydenue MaTeMaTHKH Ha YPOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHMsI HAPABJICHO Ha
JOCTI)KEHUE  OOYYAIOIUMHCS JIMYHOCTHBIX, METAlPEIMETHBIX W  HPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIBTATOB OCBOCHUS YI€OHOTO TIPEMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pPe3yJbTaTbl  OCBOCHUS  MPOrpaMMbl MO  MaTEMaTHUKE
XapaKTepU3yIOTCS:

1) naTpHOTHYECKOE BOCIIUTAHHUE:

MPOSBICHUEM HMHTEpEca K IPOLLIOMY M HACTOSIIEMY POCCHMCKOW MATEMATHKH,
LIEHHOCTHBIM OTHOIIECHUEM K JOCTHKEHUAM POCCUHUCKHUX MAaT€MaTUKOB U POCCUUCKOU
MAaTEMATUYECKON IIKOJbI, K HCHOJB30BAHUID ITUX JOCTHKEHHUM B JPYrUX HAyKax W
MIPUKIIAJIHBIX cdepax;

2) TpakIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00sI3aHHOCTEHN I'paXkIaHWHA U peasn3alliy ero Ipas,
NPEACTABICHUEM O MATeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS Pa3JIMYHBIX
CTPYKTYD, SIBJICHUI, MPOUEAYP I'PakTAHCKOT0 O0IIeCTBa (HaIprUMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXXICHHIO ASTHUECKUX NpOOJIEM, CBA3aHHBIX C IPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHM HayKH, OCO3HAaHHMEM BaXHOCTH MOPAIbHO-3TUYECKHUX
IIPUHIUIIOB B IESITEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAHOBKOM HAa AakKTHBHOE Yy4YacTHE B PEIICHHH IPAKTHYECKUX  3a7ad
MAaTeMaTUYECKOW  HAIPABJICHHOCTH, OCO3HAHUEM BAXXHOCTH  MAaTEMaTHYECKOTO
oOpa3oBaHHs Ha NPOTSIKEHUHM BCEH JKU3HM [UIsl YCNEMIHOM MpOoQecCHOHATLHON
NESATEIbBHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
NOCTPOEHUEM HMHAMBUAYAJIbHON TpaeKTOpUH OOpa3oBaHUA M >KU3HEHHBIX IUIAHOBC
y4€TOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CIOCOOHOCTBIO K  3MOLMOHAJIBHOMY M 3CTETHYECKOMY  BOCIPHUSTHUIO
MaTeMaTUYeCcKUX OOBEKTOB, 3aJay, pEIICHUM, pacCyKJIECHUWH, YMEHHUIO0 BHJIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMS

OpHEHTAIMEN B IEATEILHOCTH HAa COBPEMEHHYIO CUCTEMY HayUYHBIX MIPEACTABICHHIA
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs 4eJOBeKa, MPHPOIbI M OOIIeCTBa,
NOHUMaHMEM MaTEMaTHYECKON HAyKH Kak c(hephl YeTOBEUECKOM IeATEILHOCTH, TAllOB
e€ pasBUTHA M 3HAYAMOCTH JUIS PA3BUTUS LUBUIM3AIMH, OBIIAIECHHUEM SI3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKON KyJIbTYpOH KakK CPEACTBOM ITO3HAHHUS MHUDA,



OBJIaACHUCM HpOCTCﬁIHHMH HaBBbIKaMH I/ICCJIGI[OBaTeJ'IBCKOI\/II ACATCIIbHOCTH,

6) pusnueckoe BocnuTanme, (opMHUpPOBaHME  KYJbTYPbl  3I0POBbSI W
IMOIUOHAIBHOTO 0J1AT OOy YHS:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B UHTEPECAX CBOETO 310POBbS,
BEJICHUS 3J0pOBOro 00pasza >KWU3HHU (30POBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM
3aHATHNA U OT/ABIXA, PETYNIApHas Gu3NIecKass aKTUBHOCTH ), CHOPMHUPOBAHHOCTHIO HABBIKA
pednekcun, MpPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY M TAaKOTO >K€ IpaBa APYroro
YEJI0BEKa;

7) KOJIOTHYECKO€e BOCITUTAHME:

OpUEHTAIMEH Ha TMPUMEHEHHE MaTeMaTHMYeCKUX 3HAHUM [JIs peuieHHs 3a/JauyB
00J1acTh COXPaHHOCTH OKPY)KAIOIIEeH Cpeibl, MIIAHUPOBAHUS MOCTYNKOB U OLEHKUA HX
BO3MOXKHBIX TIOCIEACTBUNA JJIi OKpY’KaIOLIEH Cpenbl, OCO3HAHHWEM TJI00alIbHOIO
XapakTepa dKOJOTHIECKUX POOJIeM U IMyTel UX pelieHus;

8) amanTanus K H3MEHSIOLIIUMCS YCJIOBHSIM COHUATbHOI M PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUSX HEONPEAEIEHHOCTH, OBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 IPAKTUYECKYIO NEITEIBHOCTh, B TOM YHCIE YMEHHUE
YUUTBCS y APYTUX JIIOAEH, TPHOOpEeTaTh B COBMECTHOU JESITEIbHOCTU HOBBIE 3HAHUS,
HABBIKM U KOMIIETEHIIMM U3 OIbITA APYTHX;

HE00XOAMMOCThIO B (POPMHPOBAHNUN HOBBIX 3HAHMI, B TOM yucie (HOPMYIUPOBATH
UJIeH, TIOHATHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM UUCIIE paHEE HE U3BECTHBIX,
OCO3HaBaTh JE(MUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaThb CTPECCOBYIO CHUTYAallMIO, BOCIPHUHUMATh CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOIINNA KOHTPMEDP, KOPPEKTUPOBATH NPUHUMAEMBbIE PELLICHUS
U JIeHCTBUSA, POPMYIUPOBATH U OLIEHUBATh PUCKU U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbTarte ocBOSHUS TPOrpaMMBbI IO MaTeMaTHKE Ha yPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHus y oOywaromerocs OyayT copMUpOBaHBI METalpeAMETHBIC PE3yJIbTaTHhI,
XapaKTepU3yIIIHecs: OBJIAJCHUEM YHHBEPCAIbHBIMU IMO3HABATEIbHBIMU JICUCTBUSIMH,
YHUBEPCATbHBIMA  KOMMYHUKATUBHBIMH  JICUCTBHSIMH W YHUBEPCAIbHBIMU
PETYISTUBHBIMU JACHUCTBUSMU.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
Bba3oBble joruveckue 1eMCTBUS:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIC IPU3HAKA MAaTEMaTHYECKUX
OOBEKTOB, MOHSATUH, OTHOUIEHUN MEXIy MHOHATHSAMHU, (GOPMYIUPOBATH OIpEaAesICHUs
NOHSTUN, YCTaHABIMBATh CYIIECTBEHHBIM NpHU3HAK KiIacCU(PUKAIMN, OCHOBAaHUS AJIS
000011IeHHs U CPABHEHUSI, KPUTEPUHU MTPOBOJIUMOIO aHAJIN3A;

BOCIIPUHUMATh, GOPMYIHPOBATH U MPEOOPA30BBIBATH CYKACHUS: YTBEPAUTEIbHBIC



Y OTPHIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MAaTEMaTHYCCKHEC 3aKOHOMEPHOCTH, B3aWMOCBS3M M IPOTHBOPCUHSB
dakTax, JaHHBIX, HAOJIOMCHUAX M YTBEPXKACHHUAX, Mpeajaratb KPUTCPUUIS
BBISIBJICHUS 3aKOHOMEPHOCTEH M MTPOTHUBOPCUHIA;

JIeJIaTh BBIBOJIBI C HCITOJIb30BAHUEM 3aKOHOB JIOTUKH, ISAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKITIOYCHNUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

pa30oupaTh JIOKa3aTelIbCTBA MATEMAaTHYCCKUX YTBEPXKACHHUW  (NIPSIMBIE | OT
IPOTHBHOTO), IPOBOJTUTH CaMOCTOSTEIILHO HECIIOKHBIC JI0Ka3aTejIbCTBA
MaTeMaTUYeCKUX (PAKTOB, BBICTpAaMBaTh APryMEHTAIMI0, MPHUBOAWTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHSI,

BBIOMpATH CHOCO0 pelieHus y4eOHOW 3a1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pellIeHus, BRIOMpATh HanOoJIee MOIXOANINA C YIETOM CaMOCTOSITSIIEHO BBIICICHHBIX
KpUTEPHUEB).

ba3oBble ucciie1oBaTe/bCKUe JAeiCTBUSA:

WCITOJIB30BaTh BOIMPOCHI KaK HCCICIOBATEIBCKAA HHCTPYMEHT ITO3HAHWS,
bopMyIMpOBaTh BOMPOCH], (PUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3y, apryMEHTHPOBATh CBOIO
MO3UIIMI0, MHCHHE;

IIPOBOJIUTH 110 CAMOCTOSITEILHO COCTABIICHHOMY TIJIaHY HECJIOXKHBIM IKCIIEPUMEHT,
HEOO0JIBIIIOE UCCIIEIOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHYECKOTO OOBEKTA,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

CaMOCTOSITeNIbHO (hOopMynHpoBaTh O0OOOIIEHUS U BBIBOABI IO pe3yjbTaTaMm
MPOBEIEHHOTO HAOJIOCHUS, UCCIICIOBAaHMS, OICHUBATh JOCTOBEPHOCTH IMOTYYEHHBIX
PE3YNBTATOB, BHIBOJIOB M 0000IIEHNUI;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpOIECcCa, a TakKKe BBIIBUTATh
MPEATNOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBJISITH ~ HEJOCTATOYHOCTb M M30BITOYHOCTh ~ MH(QOpPMAIMM,  JAHHBIX,
HEOOXOUMBIX JUJIsl pELICHMs 33/1a4U;

BbIOMpaTh,  AHAIM3UPOBATh,  CUCTEMAaTH3UPOBATh M  HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3IUYHBIX BUAOB U (POPM IIpEICTaBIICHNUS;

BbIOMpaTh (hopMy MpeacTaBiaeHus: MHOOPMALUU U WILTIOCTPUPOBATh PellIaeMble
3aJjauM CXeMaMH, JuarpaMMaMu, MHOM rpaduKkoil 1 uX KOMOUHAIMSIMU,

OLICHHMBATh HAJA&KHOCTh MH(POPMALIMU MO KPUTEPHSIM, NPEUIOKEHHBIM YUUTEIEM
WM CPOPMYJTMPOBAHHBIM CaMOCTOSITENIBHO.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBHS:

BOCIIPUHHUMATL U q)OpMy.HI/IpOBaTB CYXKIACHUSA B COOTBCTCTBHMU C YCIOBUAMH U
HEeIsIMU OOILEHHUs, SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX
N IMIMCbMCHHBIX TCKCTAX, NaBaThb ITOACHCHUA 110 XOAY PCHICHUA 3a1a9, KOMMCHTUPOBATH



MOJTyYEHHBIN Pe3yJIbTarT;

B XO0/€ OOCYXIEHHS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOW TEMBI,
npoOJieMbl, pelaeMoi 3a/1auM, BHICKA3bIBAaTh HJICH, HAlleJICHHbIE HAa MOUCK PELICHHUS,
COMOCTABJIATh CBOM CYXICHHS C CYXJACHHSAMH JApPYTUX YYaCTHUKOB JIHAjora,
OOHapyXKMBaTh pa3jNune U CXOJCTBO MO3UIUH, B KOPPEKTHOH Gopme (popMyTupoBaTh
pa3HOTIIACcHs, CBOU BO3PaKCHUS,

MPEJCTaBIATh PE3yibTaThl pEUICHHs 3aJadd, DJKCIEpUMEHTa, MCCIeI0BaHus,
NPOEKTa, CaMOCTOATENbHO BBIOMpAaTh (OpMaT BBICTYIUIEHUS C Y4€TOM 3ajad
Npe3eHTAINA U OCOOCHHOCTEH ayIUTOPHH;

MOHMMATD U UCIIOJIb30BATh MPEUMYIIECTBa KOMAHIHOM U HHIMBUyaTbHOU PabOThHI
IIPU PEIICHUN yU4eOHBIX MaTEeMaTHIECKHX 3a71a4;

OPUHUMATh 1IE€h COBMECTHOM JESATENbHOCTH, IUIAHUPOBAaTh OPraHU3aAIUI0
COBMECTHO paboThI, pacipeneisaTh BUABI paboT, T0TOBAPUBATHCS, 0OCYXKAATh MPOIIECC
U pe3yibTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX ¢Gopmax paboThl (0OCYXJeHHS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U IPYTHUE), BHITIOIHATH CBOIO YaCTh padOThI U KOOPAMHUPOBATH CBOU
NEUCTBUS C APYTUMHU YI€HAMHU KOMAaH/Ibl, OLIEHUBATh KAUE€CTBO CBOETO BKJIa/Ja B OOLIMIA
IPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PerynsitTuBHble YHUBEpPCAJbHbIC Y4eOHbIC TCUCTBUS
Camoopranusauus:

CaMOCTOSITEJIBHO COCTABJIAThH IUIaH, AJITOPUTM pEIIEHUs 3ajaud (UM ero 4acTb),
BBIOMpPATh CMOCOO pEIICHHA C YYETOM UMEIOIIUXCA PECypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBaTh BAapHUAHTBl PEIIEHUH C y4&TOM
HOBOW MH(pOpPMALIUU.

CaMOKOHTPOJIb:

BJIAJETh CIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTpPOJISI Ipolecca U pe3yJbpTaTa
pelIeHHs] MaTeMaTUYEeCKOM 3a1auH;

MpEeABUAECTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IpPH PEIICHUH 3a/ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAMIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJbTATA JEATEIBHOCTH IIOCTABICHHOW LEIN U
YCIIOBUSIM, OOBSICHATh NPUYMHBI JTOCTHOKEHHSI WM HEAOCTUKEHHUS UENIH, HaXOJUTh
OLIMOKY, 1aBaTh OLICHKY PUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATBI

IIpeameTHbIE pe3yabTaThl OCBOEHUS POrPAMMBI [10 MATEMATHKE MPEACTABIEHBI 11O
rojaM oOy4YeHHUs B CIEAYIOLIMX pa3fesiax MporpaMMbl B paMKaX OTAEJIbHBIX y4eOHBIX
KypCOB: B 5—6 kjaccax — Kypca «Maremarukay, B /—9 kiaccax — KypcoB «Anredpay,
«I'eomeTpus», «BepoSITHOCTb U CTATUCTHUKA.



PABOYAS INTPOI'PAMMA YUYEBHOT' O KYPCA
«MATEMATUKA» B 5-6 KIIACCAX

COJEPXAHUE OBYYEHUA
5 KVIACC

HarypaJjbHble ync/ia 4 HYJIb

HatypanbHoe umcnmo. Psn HarypampHbix uncen. Ywmcno 0. H3obpaxenue
HaTypaJIbHBIX YHCEJ TOYKAMU Ha KOOPIMHATHOU (UUCIOBOM) MPSAMOIA.

[lo3unmMoHHasgs cucrema CuUMCIEeHHA. Pumckas HyMmepauus Kak IpUMeEp
HEIO3ULIMOHHOM CUCTEMBI CUYMCIICHHUS. JecaTHUHas crucTeMa CYMCIICHHUS.

CpaBHEHHE HATypalbHBIX YHCEJ, CPABHEHUE HATYpPaJbHBIX YHUCEA C HYJIEM.
Crnioco0b! cpaBHeHUsA. OKpYTJIEHHUE HATYPAJIbHBIX YUCEIL.

CrnoxxeHre HaTypalbHBIX YMCEN, CBOMCTBO HYJS IIPU CIOXKEHUU. BrlunTaHue Kak
neiicTBre, 00paTHOE CIIOKEHUIO. Y MHOKEHUE HATYypaJbHBIX UMCEN, CBOMCTBA HYJA U
CAVHUIIBI TpPU YMHOXKEHUU. JlemeHue Kak JelcTBUE, OOpaTHOE YMHOXKEHUIO.
KomnioHeHThl nelcTBUM, CBA3b MEXIy HUMU. [IpoBepka pe3ynbrara apumMeTuyecKoro
neiictBus. [lepemecTuTenbHOE M COYETATENIBHOE CBOMCTBA (3aKOHBI) CJIOXKEHUS WU
YMHOXEHHUS, paCIpeeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonb3oBanue OykB 111 0003HAYEHUS] HEU3BECTHOIO KOMIIOHEHTAa M 3alHCU
CBOMCTB apU(PMETUUECKUX JICHCTBUIA.

JlenuTenu U KpaTHBIE YKCIIA, PA3JIOKEHUE Ha MHOXUTENU. IIpocTeie U cocTaBHbIE
yucina. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoMm.

CreneHnp ¢ HaTypaJIbHBIM ITOKAa3aTesIeM. 3allMCh YKCJIA B BUJIE CYMMBbI pa3psIHbIX
CJIaracMbIX.

UucnoBoe BrIpakeHHE. BpIUKCIIEHNE 3HAYEHHUM YMCIOBBIX BBIPAXKECHHH, MOPSIOK
BBIIIOJIHEHUS JNEUCTBUU. VICIONIB30BaHME NIPU BBIYMCIICHUAX IIEPEMECTUTEIBHOTO U
COUYETATEIBHOIO CBOMCTB (3aKOHOB) CJIOKEHHUSI M YMHOXEHUS, PaclpeleTUuTebHOro
CBOMCTBA YMHOKEHUS.

Apodu
[IpencraBienne o ApoOU Kak crocoOe 3armucH 9acTH BenurHbI. OOBIKHOBEHHBIC

npobu. IlpaBunbHbIE W HempaBWiIbHBIE ApoOu. CwmernaHHas IpoOb, Mpe/CTaBICHUE
CMEIIaHHOW JpoOHM B BHUC HENPABWIHHOW APOOHM W BBIJICICHHUE IICJIOW YaCTH YHCIIA
U3 HempaBWIbHOU npobOu. M3o0paxeHue ApoOedt TOYKaMU Ha YUCIOBOM TMPSIMOM.
OcHoBHoe cBoiicTBOo apobu. Coxpamienue npobeii. [lpuBenenue apodbw K HOBOMY
3HaMeHaTeno. CpaBHeHHE APOOCH.

CnoxxeHrie W BBIYMTAHHE JpoOed. YMHOXEHHUE W JelieHHue aApoOei, B3auMHO-
oOpaTHbIe ApoOu. HaxokaeHne 4acTu 1MesIoTo M MEeJIOro M0 ero YacTH.

Jlecatuunas 3anuck apoOeit. IlpencraBieHue OeCATUYHOM JpoOM B  BUJC
OoObIKHOBEHHOH. M300pakeHne AECATUYHBIX ApPOOEH TOYKaMU Ha YHCIOBOW MPSMOM.
CpaBHEHHE JIECATUYHBIX APOOCH.



ApudmMernueckne NEUCTBUS C ACCITUYHBIMU Apo0sMU. OKpyTIIEHUE MECATUIHBIX
TpoOeil.

Penienue TeKCTOBBIX 3a7a4

Pemenre TEKCTOBBIX 3a7a4 apu(pMETHUECKUM CrocoOom. Perenue mormueckmx
3amad. Pelienue 3agauy nepeOboOpoM BCeX BO3MOXKHBIX BapuaHTOB. Mcmonb3oBaHue npu
pelIeHUH 3a71a4 TaOIHI] U CXEM.

Pemenune 3anay, comepkammx 3aBUCUMOCTH, CBSI3bIBAIOIINAE BEJIMYMHBI: CKOPOCTb,
BpEMS, PACCTOSIHUE, II€HA, KOJMYECTBO, CTOMMOCTb. ENMHUIBI H3MEPEHUSA: MACCHI,
00bEMa, 1IEHbI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBS3b MEXIY CAMHUIIAMHA U3MEPEHUS
Ka)KI0M BEJINYUHEI.

Pemienre oCHOBHBIX 3a/1a4 Ha APOOH.

[IpencrapiieHre TaHHBIX B BUJIC TAOIHI], CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsigaele npencraBieHus o urypax Ha IUIOCKOCTU: TOYKa, MpsiMasi, OTPE3OK,
JIyd, YTOJI, JIOMaHasi, MHOTOYT'OJIbHHUK, OKPY>KHOCTb, KpyT. YT0JI. [IpsAMOii, OCTpBIN, TyTION
Y Pa3BEPHYTHIN YTJIBI.

JInuHa OTpe3Ka, METPUYECKHE €AUHULBI JJIMHBL. JlnMHA JOMaHOHM, INEPUMETP
MHOT'OYT'OJIbHUKA. MI3MepeHne U MOCTPOEHNE YIJIOB C IOMOLIBIO TPAHCIIOPTHUPA.

Harnsaguele mnpeacraBieHuss o (¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
IpSIMOYTOJIBHUK, KBAAPaT, TPEYTOJIbHUK, O PABEHCTBE PUTYP.

N3obOpaxkenne ¢uryp, B TOM uuciae Ha Kiertyatoil Oymare. IloctpoeHue
KOH(pUTypaluii U3 yacTel npsiMOid, OKpPY>KHOCTH Ha HEJINHOBAHHOM U KJIeT4aTol Oymare.
Hcrnonb30BaHuEe CBOMCTB CTOPOH M YIVIOB NPSMOYTOJIbHUKA, KBAAPATA.

[Imomanes  OpAMOYTOJBHHKA  H MHOTOYTOJIbHUKOB, COCTAaBJICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4HcCIie PUTyp, H300pakE€HHBIX Ha KiieTyaTol Oymare. EnuHubl
W3MEPEHHUS IO IH.

Harnsiaaele mpencTaBieHds O HPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJIbHBIN
napajuienenunesn, ky0, MHOrorpaHHuku. M3o0pakeHne npocTelmx MHOTOTPAHHUKOB.
Pa3zBépTku kyOa u mapamienenumnena. Co3nanue Mojelieii MHOTOTPAaHHUKOB (13 Oymaru,
MPOBOJIOKH, TUIACTHIIMHA U APYTHX MAaTEPHAIIOB).

O0BEM MPAMOYTONBHOTO Mapaienenuneaa, kyoa. Enuauis nuamMmepenus o0beEMa.

6 KIIACC

HarypaabHblie yuciaa
Apudmernyeckue JEUCTBHUS C MHOTO3HAYHBIMU HATypPaJIbHBIMU  YHCIIAMH.
UwucnoBbie BBIPAKEHUS, TOPSIOK JEUCTBHM, UCIOIb30BaHUE CKOOOK. Mcmonb3oBaHue
MPA BBIYUCIICHUSX TEPEMECTUTEIBHOTO M COYETATEIILHOIO CBOWMCTB CIOXEHUS U
YMHOXKEHUS, PaCHpeIeIUTEIbHOIO CBOMCTBA YMHOXEHUS. OKpYIJI€eHUE HaTypalbHbIX
YHUCEII.
JlenuTenu ¥ KpaTHbIE YKciia, HAUOOIBIITUN OOIIHM IeTUTeNh U HauMEeHbIIee olliee
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KpaTHoe. J|enMMOCTh CyMMBI H IPOU3BEACHHUS. [[eTeHre C OCTaTKOM.

Jpoon
OObIKHOBEHHas1 JIpoOb, OCHOBHOE CBOWCTBO JpoOH, COKpalieHue IapoOei.

CpaBHeHUEe U ynopsaouMBaHue ApooOeil. PeimieHue 3amad Ha HaXOXIACHUE YacTHUOT
[EJIOTO U IIeJIOTO 1Mo ero yacTH. IpoOHoe yKciio Kak pe3ynbTaT neneHus. [IpencraBnenue
JECATUYHON JpoOu B BUIE OOBIKHOBEHHOW IpOOM M BO3MOKHOCTH MPEACTABICHHUS
OOBIKHOBEHHOM JIpo0OU B BUE JeCATUYHON. JlecaTuuHbIe ApOOU U METpUUYECKas CUCTeMa
Mep. ApudMeTHueckre ACUCTBHS M YHCIOBBIE BBIPAKCHUSIC OOBIKHOBEHHBIMH U
JNECATUYHBIMU IPOOSIMH.

OtHomenue. Jlenenue B JaHHOM OTHoIIeHUH. Macmita0, nponopuus. [Ipumenenune
MPOTIOPLINN HPH PEIICHUH 3a]a4.

Ilonatue npoueHtra. Beraucnenue mporeHTa OT BEIMYMHBI M BEIUMYMHBI 1O €€
NPOLEHTY. BbIpakeHHWE MPOLIEHTOB MAECATHYHBIMU JpoOsMu. Pemienune 3agadyna
IIPOLICHTHI. BhIpakeHNEe OTHOILEHUS BEJIMYMH B IIPOLICHTAX.

ITos10:kMTENBHBIC H OTPULIATEIbHBIC YHCJIA

[lonoxxutenbHple W OTpUUATENbHbIE 4yucaa. lLlensie uwmcna. Monpyns uwmcna,
reoMeTpuiecKasl HHTeprpeTanus Moayis ynucia. M3o0paxeHue ynucen Ha KOOpAUHATHOM
npsimoii. YucnoBsle npomexxyTku. CpaBHeHue uucen. ApupMeTudeckue IeHCTBUIC
MOJIOKUTEIBHBIMUA U OTPHULIATEIIEHBIMU YUCIIAMH.

[IpsMoyrosibHast cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKH Ha
IUIOCKOCTH, abcmucca u opauHara. [loctpoeHne Touek WM (uUryp Ha KOOpAMHATHOM
IUIOCKOCTH.

BykBeHHbIE BbIpaKeHUsA

[IpumeHeHne OyKB ISl 3allMCH MaT€MAaTHYECKUX BBIPAKEHHA W TPEIIOKEHUI.
CpoiictBa apu(pmMeTHUecKUX JCHCTBUN. bByKBEHHbIE BBIPAKEHHS M  YHUCIIOBbBIE
IIOJCTAaHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyibl, (GopMyNbl MEpUMETpa M IUIOMIAAM NPSIMOYTOJbHUKA, KBaApara, o0bEMa
napajienienunena u Kyoa.

PemieHne TeKCTOBBIX 3224

Pemrenne TekcTOBBIX 3a1a4 apu(METHUYCCKUM CIIOCOOOM. PeleHue JorMuecKux
3ama4. Pemenue 3amau nepebopoM BCceX BO3MOXKHBIX BAPHAHTOB.

Pemenue 3agay, coaeprKaiiux 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYUHBI: CKOPOCTb,
BpeMsl, pacCTOsIHUE, 1IEHa, KOJIMYE€CTBO, CTOMMOCTb, POU3BOAUTEIHLHOCTh, BpeMsi, 00BEM
paboTel. EquHuIIBI U3BMEPEHUsS: MAacChl, CTOUMOCTH, PACCTOSIHUSI, BPEMEHH, CKOPOCTH.
CBs13b MEXKy €IMHULIAMU U3MEPEHUS KAXKI0N BEITUYUHBI.

Pemenue 3amad, CBSI3aHHBIX C OTHOIICHHEM, MPOMOPLUHOHAIBLHOCTHIO BEJIWYMH,
MPOIICHTAMHU; PEIICHUE OCHOBHBIX 3a7a4 Ha APOOU U MPOIICHTHI.

Onenka © TPUKUIKA, OKpyryeHue pesynbTata. CocraBieHne OyKBEHHBIX
BBIPAKEHUH 0 YCIOBUIO 33]1a4HU.

[IpencraBienre JaHHBIX C TOMOIIBIO TaOmui, u jauarpamm. CronOuatbie
JarpaMMbl: YTEHHE U TOCTPOCHUE. UTeHHE KPYTOBBIX IHArPaMM.



Harasanas reomerpust

Harnsanele npencrapienus o Gurypax Ha MJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jqyd, Yrodi, JJOMaHasi, MHOTOYT'OJIbHUK, YEThIPEXYTOJIbHUK, TPEYTrOJIbHUK, OKPYXKHOCTb,
KpYT.

B3anmHoOe pacnosnokeHue AByX NPSIMBIX HA IJIOCKOCTH, NapajuleibHbIE MPSMEIE,
MEPIEHAUKYJIISIPHBIE MIPsIMbIE. MI3MepeHne pacCTOSIHUM: MEXAY IBYMsI TOUKAMH, OT TOYKH
JI0 MPSIMOM, IJIMHA MapLIpyTa Ha KBaJAPATHOU CETKE.

N3mepeHre © MOCTPOEHHWE YIIOB C [OMOUIBIO TpaHcmoptupa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYMOYTOJIbHBINA, PAaBHOOEAPEHHBIH,
PaBHOCTOPOHHUU. YeTBIPEXYTONBHUK, IPUMEPBI YETBIPEXYTOJIBHUKOB. [ IpIMOYTONBHUK,
KBaJpaT: MCIOJb30BAHUE CBOWCTB CTOpPOH, YIVIOB, auaroHaneud. WM3oOpaxeHue
reoMeTpudYecKkux (GUryp Ha HEIMHOBaHHOM Oymare ¢ HCIOJIb30BAHUEM ILHPKYJIS,
JUHENKH, YyTOIbHUKA, TpaHcnopTupa. Iloctpoenus Ha kieT4aroi Oymare.

[lepumerp MHoroyroipHuka. [loHsTHe miomanu (Urypsl, €IUHUIBI U3MEPEHUS
wiomanu. [IpubnmxkEéHHoe n3mMepeHue mwiomanad GuUryp, B ToM 4Mcie Ha KBaJpaTHOU
cetke. [IpubnmxEHHOE N3MEpeHHe JUIMHbBI OKPY>KHOCTH, TUIOUIAId KpyTa.

CummeTpust: LIeHTpaabHas, OCeBask U 3epKalibHasi CHMMETPUHU.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harnsaaele npeAcTaBieHus 0 IPOCTPAHCTBEHHBIX (UTypax: napajienenunesn, Kyo,
npu3sMa, nupaMuja, KOHyC, HWIMHID, mwap u chepa. M3o0paxeHne npocTpaHCTBEHHbBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, IMJIMHpPA U KOHyca. Co3aHue Moene
IPOCTPAHCTBEHHBIX (puryp (n3 6ymaru, IpOBOJIOKH, IJIACTUIIMHA U JPYTUX MAaTEPUATIOB).

[Tousatue o00BEMa, enuHUIBI U3MepeHus o00bEMa. OOBEM MNPSIMOYTOJIBLHOTO
napajienenunena, Kyoa.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbIe pE3yNbTaThl OCBOEHHUS MPOrPAMMbl Y4E€OHOTO Kypca K KOHILY
oOydeHus B 5 KJacce:

Yuciia 1 BBIYUCTCHUSA

[loHuMaTh U MPaBWIBHO YHOTPEONSTH TEPMHHBI, CBSI3aHHBIE C HATypaJlbHBIMU
YUCIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMHU.

CpaBHHBaTh M YIOPSIOYMBATh HAaTypajbHbIE UMCIIA, CPABHMBATh B IPOCTEUIINX
ClIy4asix OOBIKHOBEHHBIE IPOOH, JECATUUHBIC JPOOH.

COOTHOCUTD TOUKY Ha KOOPJAUHATHOM (YMUCIOBOM) MPSIMOM C COOTBETCTBYIOIIHNM €M
YUCJIOM M M300pa)kaTh HAaTypalbHbIE YMCIA TOYKAMU Ha KOOPAMHATHOM (YUCIOBOM)
IIPSMOM.

Boinonuate  apudmernyeckue  IEWCTBHSL ¢ HATypajJbHBIMH  YHUCJIaMH,
C OOBIKHOBEHHBIMH JPOOSIMU B IPOCTEHIITNX CITyUasiX.

BoINonHATE IpOBEPKY, TPUKUIKY pe3yIbTaTa BEIUUCICHUN.

OKpyTasTh HaTypaJIbHbIE YHCIIA.



PemieHne TeKCTOBBIX 32124

Pemarp TekcToBble 3amauM  apU(PMETHUYECKHM CIIOCOOOM U C IOMOIIBIO
OpPTraHHW30BAHHOTO KOHEYHOTO Iepedopa BceX BOSMOMKHBIX BAPUAHTOB.

Pewate 3amaun, cogeprkane 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIMYUHBI: CKOPOCTD,
BpEMsl, paCCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKHE 3alMCH, CXEMBbI, TaONMIbl, 0003HAYEHUs MPHU PELICHUU
3ajad.

[Tonb30BaTbCd OCHOBHBIMU E€AMHHUIIAMU HM3MEPEHUS: LIEHBI, MAacChl, PaCCTOSIHMSI,
BPEMEHU, CKOPOCTH, BBIPAXKATh OJIHU €AVHUIIBI BEJIMUUHBI Yepe3 JpyTHe.

W3Bnekatb, aHaIW3UPOBaTh, OILEHUBATH HHQPOPMAIMIO, TPEACTABICHHYIO
B Ta0iuile, Ha CTOJIOYATON Juarpamme, HHTEPIPETUPOBATH MPEACTABICHHBIC JTaHHBIC,
UCITI0JIb30BaTh JaHHbIE MIPU PEILICHUH 3a/1a4.

Harnsanas reomerpust

[Tonp30BaThCA r€OMETPUUECKUMH NOHATUAMU: TOUKA, IPsIMasi, OTPE30K, JIyd, yIoJ,
MHOTOYTOJIbHUK, OKPY’KHOCTB, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpPA, HUMEIIHUX (Hopmy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcronbs30BaTh TEPMUHOJIOTHIO, CBS3aHHYKO C YIVIAMH: BEpIIMHA CTOPOHA,C
MHOTOYTOJIBHUKAMH: YIOJI, BEPIIMHA, CTOPOHA, AMArOHANb, C OKPY>KHOCTBIO: PaJNYyC,
TUaMeTp, LIEHTP.

N300paxxaTh U3y4EeHHbIE TEOMETPUYECKHE (PUTYpbl HA HEJTMHOBAHHOW M KJIETYATOM
OyMare ¢ MOMOUIBIO HUPKYJISI U JIMHEUKHU.

Haxonuth AJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C IOMOILBIO
JMHENKH, CTPOUTH OTPE3KH 3aJaHHOM JITIMHBL, CTPOUTH OKPYKHOCTh 33JIaHHOTO pajuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIVIOB NPSIMOYIOJIbHHMKA, KBajapara Uil HX
IIOCTPOEHUS, BBIYUCIICHHS IUIOLIAIA U IIEPUMETPA.

Bbluucnsate nepuMeTp Y IJIOMIAAL  KBajApara, MNPsIMOYTOJIbHUKA, (Uryp,
COCTABJICHHBIX U3 IPSIMOYTOJIbHUKOB, B TOM YHcCIie GUTyp, H300pax)EHHBIX HAa KIIETYATOU
Oymare.

[Tonb30BaTbCd OCHOBHBIMM METPUYECKUMHU E€IUHULAMHA H3MEPEHUS JUIMHBI,
IUIOIIAM; BBIPAYKATh OJHU €IMHUIIBI BEITUYMHBI YEPE3 IPYTHE.

Pacno3naBaTe mapamienenunesn, KyO, HCIONb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA,
pedpo rpaHb, U3MEPEHUs, HaXOIUTh U3MEPEHHUS MapajuleNienumea, Kyoa.

Boruncnsate 00b€M  Ky0a, mnapauienenumnena Mo 3aJaHHbIM  H3MEPEHHSIM,
M0JIb30BAThCS €MHUIIAMU U3MEPEHHS 00BEMA.

Pemate HecJOXHBIE 3aJaud  Ha M3MEPEHUE TEeOMETPUYECKUX BEITUYMHB
PaKTUYECKUX CUTYaLHSIX.
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[IpeameTHBIE pPE3yNbTAaThl OCBOEHHUS NPOTPAMMBI y4e€OHOTO Kypca K KOHILY
oOyueHus B 6 KJacce:

Yucjia 1 BLIYUCIEHUS

3HaTh M TIOHUMaTh TEPMHUHBI, CBA3aHHBIE C PA3IMYHBIMHA BHUJAMH 4YHUCEI H
croco0aMu UX 3aIiCH, MEPEXOANTh (€CITU 3TO BO3MOXKHO) OT OJHON (hOPMBI 3amuCH
YHUCIIa K JPYTOU.

CpaBHUBATH U YIIOPSIOYMBATH IIEJTbIC YUCIIa, OOBIKHOBEHHBIE U ICCSITUYHBIE TPOOH,
CPaBHUBATh YMCJIA OJHOTO U Pa3HBIX 3HAKOB.

BrinonHaTs, codyetast yCTHbIE U MUCbMEHHbIE MPUEMBI, apU(PMETUUECKUE ICUCTBUS
C HATypaJbHBIMU W IEJIBIMU YHMCJIAaMHU, OOBIKHOBEHHBIMH U JICCSITUYHBIMHU APOOSIMH,
MOJIOKUTEIIBHBIMU U OTPULIATEIbHBIMU YUCIIAMU.

BbuuciasaTh 3HaUY€HUS YMCIIOBBIX BBIPAKEHUN, BBINOJHATH MPUKUAKY U OILECHKY
pe3ysibTaTa BBIYMCICHUM, BBINOJHATH MPEOOpa3OBaHUsS YMCIOBBIX BBIpaXKEHUMHA
OCHOBE CBOWCTB apu(hMETHUECKUX JEHCTBUU.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOUIUM €l YUCJIOM U
n300pakaTh YMCjIa TOUKaMU Ha KOOPAMHATHOMN MPSMOMN, HAXOAUTh MOAYJIb YUCTIA.

COOTHOCUTH TOYKH B MPSAMOYTOJIBHON CUCTEME KOOPAMHAT C KOOPAMHATAMU 3TOU
TOYKHU.

OKpyTIJIATH 1EJIbIe Ynciia U ICCATUYHBIC IPOOH, HAXOIUTh MPUOINKEHUS YHCEIL.

YucsoBbie M OyKBEeHHbIE BbIPAKEHUS

[TonumaTe ¥ ynoTpeOJATh TEPMHUHBI, CBS3aHHBIC C 3aIIMCHhIO CTEMCHW YHCIA,
HaxOJWTh KBaJpaT W KyO 4YHCIA, BBIYMCISATH 3HAYCHHUS YHCIOBBIX BBIPAKCHHM,
COJIEp KaIlUX CTETICHH.

[Tonp30BaThCA MpHU3HAKAMU JIETUMOCTH, PACKIabIBaTh HaTypajbHbIE 4YHCIIA HA
MPOCTHIC MHOXKHUTEIH.

[Tonb3oBaThCa MacITabOM, COCTABIISITH MPONOPLUUU U OTHOIICHHS.

Ucnonb3oBath OykBBI AJjisi 00O3HAYEHUS YHWCEN MPU 3alUCH MaTEMAaTHYECKUX
BBIPAKEHUN, COCTaBISATb OYKBEHHBIC BBIpAXKEHUS U (HOPMYJIbI, HAXOJIUTh 3HAUYCHUS
OYKBEHHBIX BBIPOKCHHUH, OCYIIECTBIISII HEOOXOAUMBIE MOJICTAHOBKH 1 ITpeoOpa3oBaHus.

HaxonuTs HEW3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienne TeKCcTOBBIX 32124

PemaTth MHOTOIIIArOBbIE TEKCTOBBIE 3314l apU(PMETHUECKUM CITIOCOOOM.

Pemarp 3amauu, cBA3aHHBIE C OTHOIIEHHWEM, MPOMOPLHUOHAIBHOCTHIO BEJIHYMH,
MPOIEHTaMH, PEIIaTh TPU OCHOBHEIE 3a7]a4i Ha IPOOH M MPOIICHTHI.

Pematp 3amaun, comeprkaiie 3aBUCUMOCTH, CBSI3bIBAIOIINE BETMYUHBI: CKOPOCTH,
BpeMsi, pacCTOSHUE, II€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIAUTEIHLHOCTb, BpEMs,
o0béMa paboThl, HCHOJB3Ys apuPMeTHuecKue JeHCTBUS, OLCHKY, MNPUKUIKY,
M0JIb30BAThCS €AMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEIUYHH.

CocTaBnsaTh OyKBEHHBIC BBIPAKCHHSI 110 YCIOBHUIO 33 Ja9H.
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W3Bnekats HHPOpPMALINIO, TPECTABICHHYIO B Ta0NNIIAX, HA TMHEWHOM, CTOIOUYATON
WM  KPYroBOM JuarpaMmax, MHTEpPIPETUPOBATh  IPEJACTABICHHBIE  JAHHBIC,
MCIOJIb30BaTh JJAHHBIC IIPU PEUICHUM 3a/1ad4.

[IpencrapisaTe wHGOpPMAIUIO C TMOMOIIBIO TabJWIl, JUHEHHOW W CTOJIOYATOM
JAArpaMM.

Harasignas reomerpust

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYXKAIOUIETO MHpa, HMMEIOIMUX (PopMy
U3YYEHHBIX T€OMETPUUECKUX TUIOCKUX U MMPOCTPAHCTBEHHBIX (DUTYP, MPUMEPHI PABHBIX U
CUMMETPUYHBIX (pUryp.

N300paxaTh ¢ MOMOIIBIO IUPKYJIS, TMHEHKH, TPAHCIIOPTUPA HA HEIIMHOBAHHOU U
KJIeT4aToi Oymare M3y4deHHbIE IIJIOCKHE reomMeTpuieckue (Gurypsl U KoHpurypaium,
CUMMETPUYHBIC QUTYPBI.

[Tonb30BaTbCcs TEOMETPUUYECKUMHU TMOHSITUSIMH: PAaBEHCTBO (HUTYp, CHMMETpHS,
UCTIONIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEH: OCh CHMMETPHH, IICHTP
CUMMETPUHU.

HaxoauTb BeTMYMHBI YTIIOB U3MEPEHUEM C MTOMOIIBIO TPAHCTIOPTUPA, CTPOUTD YTJIIbI
3aJJaHHOW BEJIMYMHBI, IOJIb30BAThCSl MPU PELIEHUHU 3a7ad IpaJyCHON Mepoil YIJoB,
pacrno3HaBaTh Ha YepTEeKaxX OCTPbIH, MPAMO, pa3BEPHYTHIN U TYNON YIJIbI.

Beruncnate UIMHY  JIOMaHOW, TEPUMETP MHOTOYTOJbHUKA, MOJIb30BATHCS
€IMHULAMU W3MEpPEHUsl JUIMHBI, BbIpaXkaTb OJHU €AUHMIIBI M3MEpPEHUs JIMHBI Yepe3
TpyTHE.

Haxomuth, ucnonb3ys 4epTEXHbIE WHCTPYMEHTBI, PACCTOSHUS: MEXIY JBYMs
TOYKAMH, OT TOYKH JI0 MIPSIMOM, JJIMHY ITyTH Ha KBAaJPAaTHOM CETKeE.

Boruncnsate minomaab GUryp, COCTaBI€HHBIX U3 MPSIMOYTOJIBHUKOB, UCOIb30BaTh
pazOneHne Ha TOPSIMOYTOJBHUKH, Ha  paBHbIe  (UTYpBI,  TOCTpamBaHUE JI0
OpSIMOYTOJIbHUKA, T0Jb30BaThCSl OCHOBHBIMHU €IMHUIAMH HW3MEPEHMs IUIOIIAIH,
BbIpaXKaTh OJHU €IMHUILBI U3MEPEHUS TUIOIIAIU Yepes3 ApyTHe.

Pacrio3naBaTh Ha MOJENAX M M300pKEHUSAX MNHUPAMUAY, KOHYC, LMJIMHAP,
UCTIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, PeOpO, TpaHb, OCHOBaHHE, Pa3BEPTKA.

N300pakath Ha KeT4aTol OymMare mpsMOYTOJIbHBIN Mapasuieenumnes.

Beruncnate 00b€M TPSIMOYTOJNIBHOTO Mapaiienenunena, Kyba, MOoIp30BaThCs
OCHOBHBIMH €IUHHUIIAMH U3MEpPEHUs1 00BbEMa;

Pemarp HecnoxHbIE 33Jauyd  Ha HaXOXKJIEHHE TIE€OMETPUYECKHX BEJITUYHMH
B IIPAKTHUYECKUX CUTYyaIUsIX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC
HaumenoBanue paznena |KommnuectBo OcHoBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS
(Temnl) Kypca 4acoB coepKaHue
HatypanbHble unca. 43 Hecsatuunas Yurarth, 32aNIUCHIBATH, CPABHUBATDH HATYPAJIbHbBIC YHCIIA;

JlelicTBUS C HATYpAIbHBIMU
YU CIIAMU

CUCTEMA CUUCIICHUS.
Psn matypanbHbIX
quced.
HarypanpHb1i psn.
Yucno 0.
Harypanbnbie unicna
Ha KOOPAUHATHOM
IPSMOM.
CpaBHeHue,
OKpPYIJICHHE
HATypaJbHBIX YHCET.
Apudmernueckue
NENUCTBUS

C HaTypaJIbHBIMU
gucnamu. CBOMCTBa
HYJISL [IPH CII0KEHUU
U YMHOXEHUH,
CBOMCTBA €IWMHUIIBI
P YMHOKECHUH.

npeaIaraTb H 00CyK1aTh CIOCO0bI YIIOPSAJOYNBAHUS YHCEI.
MN300paxkaTh KOOPAMHATHYIO IIPSMYIO, 0TMEYATh YHCIIA
TOYKaMH Ha KOOPJIUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKHU.

HUccaenoBath cBoiicTBa HATypallbHOTO psifa, uncen 0 u 1
IIPU CJIOKEHUU U YMHOXKEHUHU.

Hcnonb30BaTh NPaBUJIO OKPYIVIEHUS HATYPAIbHBIX YHCEIL.
BoInoiHATHL apupMeTnyecKue 1eiiCTBUS C HATYpAIbHBIMU
YUCJIaMU, BBIMUCIATH 3HAYCHUS YACIIOBBIX BBIPAKEHUIN

CO CKOOKaMH U 0€3 CKOOOK.

3anuchIBaTh NPOU3BEICHNE B BUE CTEIICHU, YUTATh
CTENIEHU, MCII0JIb30BATH TEPMHHOJIOTHIO (OCHOBAaHHUE,
MIOKAa3aTellb), BBIYMCIASATH 3HAYEHUS CTECIICHEM.

BbInoJHATH NIPUKUAKY U OLEHKY 3HaYE€HUN YUCIIOBBIX
BBIPAXKEHU, MPeNJIaraTb 1 IPUMEHATh NPUEMBI IPOBEPKH
BBIYMCIICHUU.

Hcnonb30BaTh NPpH BEIYUCIEHUAX IEPEMECTUTEILHOE U
COYETATENBHOE CBOMCTBA CIIOKEHUSA U YMHOKEHHS,
pacIpeneauTeIbHOE CBOMCTBO YMHOKEHUS; (OPMYIMPOBATH
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IIepemectuTenpHOE
Y COYETATEIbHOE
CBOMCTBA CJIOKECHUS
1 YMHOKEHUSI,
pacnpeieUTeIIbHOE
CBOKMCTBO
YMHOXEHUSI.
Jemurenu u
KpaTHbBIC YUCIIA,
Pa3JIOKEHUE YuCia
Ha MHO>XHUTEJIH.
Henenue

¢ ocratkoMm. IIpocTteie
1 COCTaBHBIC YHCIIA.
[Ipu3Haku
JIEJIUMOCTH Ha 2, 5,
10, 3, 9.

CreneHns ¢
HaTypaJIbHbIM
MOKa3aTeJIeM.
Hucnosele
BBIPKCHUS,
MOPSIAOK IEUCTBUM.
Pemenne TeKCTOBBIX
3aJ1a4 Ha BCE
apupMeTHIECKUE

U IPUMEHATH MPaBUJIAa TPeoOPa30BaHUS YUCIOBBIX
BBIP2XECHUI Ha OCHOBE CBOMCTB apu(METHUECKHX JACHCTBUM.
HccsienoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH T'MIIOTE3bI, POPMYJINPOBATH 00001LIEHHS U
BbIBO/IbI 10 PE3YJIBTATAM NMPOBEAEHHOTO UCCIICIOBAHUS.
D®opMyJIHPOBATH ONPeIeJIeHU JICIIUTENS U KPATHOTO,
Ha3bIBATh JICIIUTEJIN U KPATHBIE YKCIIA; PACIIO3HABATD
MIPOCTBIE I COCTABHBIE YKCIIA; (POPMYJIUPOBATH U
NPUMEHATH NPU3HAKM JICIUMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHATH AJTOPUTM PA3JIOKECHUS YHACIIA HA TPOCTHIE
MHOKUTEIN; HAXOAUThb OCTaTKU OT JICJICHUS U HEMOJIHOE
YacCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O HAaTypaJbHbIX YHCIIAX, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3BIBAHUSA U OTPUIIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCEIL.
KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C IOMOUIBIO CBSI30K «H», KU, «ECIHU. .., TO... ).

Pemath TekcTOBbIE 3a/1aun apU(PMETHIECKUM CITIOCOOOM,
HCNOJIb30BATh 3aBUCUMOCTH MEX/y BEJIMYMHAMU (CKOPOCT,
BpeMsl, paCCTOSIHUE; 1[eHa, KOJIMYECTBO, CTOUMOCTD U JIp.):
AHAJIM3MPOBATH U OCMbBICJIMBATH TEKCT 3a7a4H,
nepedopMyTHPOBATH YCIOBHUE, M3BJIEKATHh HEOOXOUMBIC
JIaHHBIEC, YCTAHABJIUBATH 3aBUCUMOCTH MEXAY BEJIUUNHAMHU,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHUM.
MoaenupoBarh X0/ pEUIEHUA 3aa4M C IOMOLIBIO PUCYHKA,
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JICHCTBUS,
Ha JIBIOKCHHUE U
MOKYIIKH

CXEMBI, TaOJINIIBI.

IIpuBoauTh, pa3dMpaTh, OLEHUBATH PA3JINYHBIC PELICHUS,
3aMKMCH PELIEHUN TEKCTOBBIX 3a/1a4.

Kpuruyecku oueHMBaTh NOJyYEHHBIN pE3yJIbTAT,
OCYLLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSIS OTBET Ha
COOTBETCTBHUE YCJIOBHIO, HAXOAUTH OLIHOKH.

Pemats 3a1aun ¢ moMoIIbI0 Iepedopa BCEX BO3MOKHBIX
BAapUaAHTOB.

3HAKOMUTBCS € MCTOPHEN PAa3BUTHS apU(PMETUKA

Harnannas reomerpusi.
JIvHMYM Ha TTOCKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenue avHbI
OTpe3Ka,
METPUUECKUE
CIUHULIBI
VM3MEpPEHUS JJITUHBI.

OKpyX HOCTb U KpYT.

IIpakTrnueckas
paboTta
«ITocTpoenue y3opa
U3 OKPYKHOCTEN.
VYron. [Ipsamoi,
OCTPBIH, TYIION U
Pa3BEPHYTHIN YIJIbIL.
N3mepeHnne yrios.

Pacno3naBaTthb Ha yepTexkax, pUCyHKaX, ONMUCHIBATD,
UCIIOJIb3YsI TEPMUHOJIOTHIO, U H300Pa’KaTh C IOMOUIBIO
YepTEKHBIX UHCTPYMEHTOB: TOUKY, IPSIMYI0, OTPE30K, Ty,
YTOJ1, IOMaHY10, OKPY’KHOCTb.

Pacno3naBaTh, NPUBOAUTH NPUMEPHI 00HEKTOB PEATHLHOTO
MHUpa, UMEIOITUX (HOopMy N3YUEHHBIX GUTYDP, OLEHUBATH UX
JIMHENHBIE pa3MepHI.

Hcnoab30BaTh JIMHEHKY U TPAHCTIOPTUP KaK HHCTPYMEHTHI
JUIS1 TIOCTPOCHUS M UBMEPEHUS: M3MEPSATH JITIMHY OTPE3Ka,
BEJIMYMHY YyIJa; CTPOUTH OTPE30K 3aJIaHHOW JTMHBI, YTOJI,
3a/ITAaHHOM BEJIMYMHBI; OTKJIAABIBATH IIUPKYJIEM PaBHbBIC
OTPE3KH, CTPOUTH OKPY>KHOCTh 33JITaHHOTO pajuyca.
N3006paxath KOHPUTYpAITUU TEOMETPUIECKUX (Uryp

13 OTPE3KOB, OKPYKHOCTEM, X YaCTEN HA HEJIMHOBAHHOU U
KJIeTYaTol Oymare; mpeajiarathb, ONMUCbIBaTh U 00CYKAaTh
CIoco0bl, AJITOPUTMbI TIOCTPOCHHS.

Pacno3naBaTh M M300paxkaTh Ha HEJIMHOBAaHHOM U
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[IpakTrueckas
pabota
«IlocTpoenue
YTJIOB»

KJIETYaTOW Oymare NpsMou, OCTPBIH, TYHOW, pa3BEPHYTHIN
YTJIbl; CPABHUBATH YIJIbIL.

BbI4ucJIATH IMHBI OTPE3KOB, JOMaHBIX.

IToHuMAaTH U MCNIOJIB30BATH NIPH PELIEHUM 32/1a4
3aBMCHMOCTH MEXy €AMHULIAMU METPUUECKONU CHCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUECKUMHU CUCTEMAMH MEp;
BBIPAKATh JUIMHY B PA3JIMYHBIX €IMHUIIAX U3MEPEHHUS.
HUccaenoBath GUrypsl 1 KOHPUrypaluu, UCIOJIb3Ys
1u(pOBBIE peCypChl

OOBIKHOBEHHBIE JPOOH

48

Jpo6s. [IpaBHIIbHBIC
U HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue po0ei.
CnoxeHue u
BBEIYNTAHHE
OOBIKHOBEHHBIX
npo0Oeit. CmenianHas
JIpo0b. YMHOKECHHUE
U JeJICHUE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe JpoOH.
Penienre TeKCTOBBIX
3aJ1a4, COJep KaIluX
npoou. OCHOBHBIE

MopeanpoBarthb B rpadUuecKoi, IpeIMETHON popMme,

C IIOMOIIIBIO KOMITBIOTEPA IOHSTHS U CBOKWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOH JPOOBIO.

YurTaTh M 3alIUCHIBATH, CPABHMBATH OOBIKHOBEHHBIE IpOOH,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIOCOOBI
YIOPSAIOYUBAHUS JPOOEH.

N3006paxaTh 0OBIKHOBEHHBIE JPOOU TOUKAMHU

Ha KOOPJIAMHATHOM IIPSIMOU; UCII0JIb30BAaTh KOOPIMHATHYO
NpsMYIO JJI CPaBHEHHUSI IPOOEH.

D®opMyIHPOBATH, 3ANIUCHIBATH € NIOMOIIbLIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU Ip0o0OH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO Ipo0OU JIsl COKpaIeHust JpoOeit 1 MpUBEICHUS
JpoOU K HOBOMY 3HAMEHATEIO.

IIpeacTraBiasiTh CMEMIAHHYIO IPOOb B BUJIE HEMPABWIBHON U
BBIJIETISATH 1IETYI0 YaCTh YHCIIa U3 HEMIPaBUIbHOM Apo0u.
BoinoHATH apupmeTnyecKue 1eiicTBUs

C OOBIKHOBEHHBIMH JIpOOSIMU; MPUMEHSATH CBOMCTBA
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3a/1ayu Ha JIpoOHu.
[IpumeneHue OykB
JUTSI 3aITUCH
MaTEeMaTUYECKUX
BBIPAKECHUU U
MPEIJIOKEHU N

apu(PpMETHICCKUX TEHCTBUN TS palliOHATA3AIUN
BBIUHCIICHUN.
BoINOJIHATH NPUKUAKY M OLEHKY PE3YJIbTaTa BEIYUCICHUM;

npeniaraTb M NPUMEHSATh NPUEMbI IPOBEPKU BHIYUCIICHH.

IIpoBoauTH HCC/IEI0BAHMS CBOWCTB IpOOEH, OIUPasch

Ha YHUCIIOBBIE SKCIIEPUMEHTHI (B TOM YHUCJIE C TOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Ipo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHUS BHICKA3bIBAHUM.

Pemarts TeKCTOBBIC 3a7a4M, COJIEpKAIIUE APOOHBIEC IaHHbIC, U
3a71a4M Ha HaXOXKJICHHUE YaCTH LIEJIOT0 U LEJIO0TO I10 €ro 4acTH;
BbISIBJISITh MX CXOJICTBA M Pa3JIM4usl.

MopaeaupoBarhb X0 PELICHUS 33/1a4M C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOJINIIEI.

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3JINYHbIC PEIICHHUS,
3aIlMCH PEIICHUI TEKCTOBBIX 3aa4.

Kpurnyecku oueHUBaTh MIOJyYEHHBIA PE3YJIbTAT,
OCYIIECTBIISITH CAMOKOHTPOJIb, TPOBEPSISt OTBET

Ha COOTBETCTBHE YCJIOBHIO, HAXOAUTh OITHOKHU.
3HAKOMUTBHCS C UCTOPHEN Pa3BUTHS apuPMETHKA

Harnsgnas reomerpus.
MHOroyroJbHUKH

10

MHOroyroJIbHUKH.
YeThIpEXyTOIBHUK,
MPSIMOYTOJIBHHK,
KBaJpar.
IIpakTrueckas

OnuceiBaTh, HCMOJb3Ysl TEPMHUHOJIOTHIO, H300PaXKATH

C MOMOIIbIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJIEJIMPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

I[IpuBoauTH NPUMeEPbI OOBEKTOB PEATTBHOTO MUPA, UMEIOTIINX
(dbopMy MHOTOYTOJIbHUKA, IPSMOYTOJILHUKA, KBaIpaTa,
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pabota
«IlocTpoeHune
MPSMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMHU

Ha HEJIMHOBAaHHOU
oymare.
TpeyroyibHUK.
IIimomane n
MIEpUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTAaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€UHUIIBI
U3MEpEHUS
TUJIOILIAIH.
ITepumerp
MHOTOYTOJIbHUKA

TPEYTOJIbHUKA, OLEHUBATH UX JIMHEUHBIE PA3MEPBI.
BeruuncjasTh: nepuMeTp TpEyroybHUKA, IPSIMOYTOJIbHUKA,
MHOTI'OYT'OJIBHUKA; TUIOIIAAb IPSMOYTOJIbHUKA, KBagpaTa.
M300paxkaTh OCTPOYIOJIBHBIE, IPSIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTponTh Ha HEJIMHOBAHHOM M KJIETYAaTON Oymare KBajaparT u
MPSAMOYTOJIBHUK € 3aJaHHBIMU JJIMHAMHU CTOPOH.
HcciienoBaths cBOMCTBA NIPAMOYIOJIBHUKA, KBaJApaTa IIyTEM
HKCIIEPUMEHTA, HAOIIOACHUSI, U3MEPEHUS], MOJECIINPOBAHNUS;
CPaBHUBATh CBOMCTBA KBaApaTa U NPSIMOYIOJIbHUKA.
KoncrpynpoBath MaTeMaTH4eCKHUE NPEIT0KECHUA

C MIOMOIIIBIO CBSA30K «HEKOTOPBINY», «11000i1». Pacmo3naBarth
VCTUHHBIE U JIOKHBIE BBICKA3bIBAHUSI O MHOTOYT'OJIbHUKAX,
NPUBOJNTH NPUMEPBI U KOHTPIPUMEDHI.

HcciienoBars 3aBUCMMOCTD ILIOIIAAN KBAIPaTa OT JJIMHBI
€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAJAPATHOM CETKU ISl HOCTPOECHUS
¢buryp; pazouBaTh IPSIMOYTOJBHUK HA KBAJPATHI,
TPEYTrOJbHUKHU; COCTABJIATH QUTYPHI U3 KBAJIPaTOB U
PSIMOYTOJIBHUKOB U HAaXOAUTh UX IUIOIIA/b, pa30UBaTh
(burypsl Ha IPSMOYTOJILHUKY U KBaJAPAThl U HAXOAUTh UX
IJI0IA/b.

BreipaxaTh BEIMUNHY IUIOMAAU B PA3JIMYHBIX €INHUALIAX
U3MEPEHUS METPUUECKON CUCTEMBI MEP, IOHUMATDH U
HCIO0JIb30BATh 3ABUCHMOCTH MEXIy METPUYECKUMU
eAVHULAMU U3MEPEHUS TIJIOMIA N,
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3HAKOMHUTHCS ¢ IPUMePaMH NPUMeEHEHUsI TTOMIATN U
nepUMeTpa B MPAKTHUECKUX CUTyanusiX. Pemars 3agaquu

U3 peaabHOU )KU3HU, MPeIIaraTh U 00Cy:K1aTh pa3TuuHbIe
CIoco0bI penieHus 3aaau

Jlecatuunbie 1poOu

38

JlecsTu4Has 3alucCh
npobeiil. CpaBHeHUE
JECATUYHBIX
JpOOeid.

JlericTBus

C I€CSITUYHBIMU
JTPOOSIMHU.
Oxkpyriienue
JECATUIHBIX
JpOOeid.

Pemienne TekCTOBBIX
3a/1a4, CoJIepPIKaIInuX
npoou. OCHOBHBIE
3aJlauu Ha 1poou

IIpeacTaBiasiTh IECATHYHYIO APOOB B BUIE OOBIKHOBEHHOM,
YUTATh U 3aNMCHIBATH, CPABHUBATD JICCATUYHBIE IPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YIOOPSIIOUMBAHUS IECATUYHBIX APOOEH.

N300paxarth necaTuyHble JpOOU TOYKAMHU HA KOOPJIMHATHON
IIPSIMOM.

BoISIBASTH CX0/JCTBA U PA3JIHY U MPABII apUPMETUIECKUX
JEWCTBUH C HATYPAIbHBIMHU YHCIIAMU U AECATUYHBIMU
IpoOsiIMU, OOBSICHATD UX.

BoInogHaTh apudMeTHIeCKre N1eUCTBUS C IECITUIHBIMU
JpoOsSIMU; BBINIOJIHATH NPUKUAKY U OLEHKY pe3yibTaTa
BBIUHCIICHUU.

I[IpumeHsaTH cBOMicTBA apuPMETHUESCKUX JEHCTBUN

JUISL palliOHAIU3alU BEIYUCIICHU.

I[IpuMeHATH NPaBUI0 OKPYTIJIEHHUS JIECATUYHBIX APOOECH.
IIpoBoauTH MCCJIEI0BAHMSI CBOMCTB ACCATUYHBIX IPOOCH,
OMUPAsICh HA YUCITIOBBIE DKCIIEPUMEHTHI (B TOM UUCIIC

C MIOMOIIIbIO KOMIThIOTEPA), BHIIBUTATh THIIOTE3bI U
MPUBOAUTH UX 00OCHOBAHUS.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS U OTPULIAHUS BBICKA3bIBAHMIA.
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PemaThb TeKCTOBBIE 3a]1a4H, COAEpPKALIUE NIPOOHBIE TaAHHbBIE, U
Ha HAaXO0XKIEHUE YaCTU LEJIOr0 M LIEJOro MO €ro YacTH;
BBIAABJISITH HX CXOACTBA U PA3JINYHS.

MopeanpoBaTh X0/ peLIECHUS 3a1a4M C IOMOILBIO PUCYHKA,
cxeMbl, Tabiuiel. [lpuBoanTh, pa30MpaTh, OLICHUBATH
pa3IuYHbIC PEIICHHUS], 3alIMCH PEIIEHUI TEKCTOBBIX 3a/1a4.
OnepupoBath APOOHBIMU YUCIaMU B PEATbHBIX )KU3HEHHBIX
CUTYaLHSIX.

Kpuruyecku oneHMBaTh ITOITYYEHHBIN PE3YNIbTAT,
OCYLIECTBJISTH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIIOBHIO, HAXOJAUTH OLINOKHU.
3HAKOMUTBCS € MCTOPHEN Pa3BUTHS apU(PMETUKA

Harnsimaas reometpus.
Tena u purypsi
B IIPOCTPAHCTBE

MHOrorpaHHHKH.
N3o6paxkenue
MHOT'OTPaHHHUKOB.
Mopnenn
MIPOCTPAHCTBEHHBIX
TeN.
[IpssMOyTONBHBIN
napasuiesienunes,
Kky0. Pa3BépTku kyOa
U Napajuiesienunesa.
[TpakTueckas
pabora «Pa3Béprka
KyOay.

O0BEM KyOa,

Pacno3HaBaTh Ha YepTeKax, pUCYHKAX, B OKPYKaKOLIEM
MHpe NPSIMOYTOJIbHBIN Mapaliienenunea, Kyo,
MHOTOI'PAaHHHKH, ONIMCBIBATH, HCII0JIb3YH TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEITHBIE Pa3MEpHI.

IIpuBoauTH NpUMeEPHI OOBEKTOB PEAILHOTO MUPA, UMEIOLIUX
(GbopMy MHOTOIpaHHUKA, IPSIMOYTOJIBHOTO MapajuieenuIea,
KyOa.

MN300pazkath Ky0 Ha KjIeT4aTOM Oymare.

HccnenoBathb cBoiicTBa Ky0a, MIPSIMOYTOJIbHOTO
napajuieenuIe a, MHOrOTPAHHUKOB, UCIIOJIb3Ysl MOJEIIH.
Pacno3HaBath u u300paxkarh pa3BEPTKU KyOa u
napaenenuneaa. MoaeJupoBaTb Ky0 U napasiesienune]
u3 OymMaru u nMpoYrx MaTepuagoB, 00bACHITH CIOCO0
MOJEIINPOBAHUS.
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IPSIMOYTOJIBHOTO
napasuleienuneaa

HaxoanTs n3MepeHus, BbIYMCISTD ILI0IIA b TOBEPXHOCTH;
00bEM Ky0a, MPSIMOYTOJIBHOTO Napajliesenuea;
HCCJIeA0BATH 3aBUCUMOCTB 00bEMa Ky0a OT JUIMHBI €T0
pedpa, BBIABUTATh U 000CHOBBIBATH I'MIIOTE3Y.
Ha0Juronath 1 NpoBOAUTH AHAJIOTMH MEXK]Ty OHATHIMHU
oniaau 1 00bEMa, NepuMeTpa U IIomaad IOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHMS

O MHOTOI'PaHHHKaX, MPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI,
CTPOMTH BBICKA3BIBAHMS U OTPULIAHUS BBICKA3bIBAHU.
Pemiars 3aga4um u3 peanbHOMN )KU3HA

[ToBTOpEeHUE 1 0000IIIEHNE

10

IToBTOpEHUE
OCHOBHBIX NOHSATHUH
1 METOJIOB Kypca

5 knacca,
000011IcHNE 3HAHUH

BoeruncasTh 3Ha4eHNS BBIPAXKEHUHN, COAEPKALLINUX
HaTypaJbHbIC YUCIIa, OOBIKHOBEHHBIC U IECATUYHBIC TPOOH,
BBITIOJIHATH MPE0Opa30BaHMUs YHCEIL.

Bri0upaTh cioco0d cpaBHEHUS YUCEN, BBIYUCICHHM,
NPUMEHSITh CBOICTBA apU(METUYECKUX JACHUCTBUIN

JUISL pallMOHAIM3alH BEIYUCIICHUM.

OcymecTBJISATH CAMOKOHTPOJIb BBIIOJHIEMbIX ICHCTBUHN 1
CaMOIIPOBEPKY PE3YyJIbTaTa BHIYMCICHUMN.

Pemiats 3agaum U3 peaibHON KNU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA U1 PELICHU 3a1a4 U3 IPYyTHUX
y4eOHBIX MPEIMETOB.

Pemarts 3aqaun pa3HbIMH CIIOCO0aMH, CDABHUBATD -
CIoCco0bI PEIICHHS 33]]a4, BHIOMPATH PAllHOHAJILHbBIN
Crocoo

OBILEE KOJIMYECTBO
YACOB I1O ITPOI' PAMME

170
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6 KJIACC

cko0ok. OkpyrieHue
HaTypaJbHBIX YHCEIL.
Jlenurenu u KpaTHbIe
yycia; HaunOOoIbIINI
oOIIHI OEeUTEND U
HauMEHBIIIEE 00IIIee
KpaTHOE.

JlenmumocTh CyMMBI U
MIPOM3BEICHUS.
Jenenue

C OCTaTKOM.
Pemenue TeKCTOBBIX
3a1a4

HaumenoBanue pazgena |KomamdecTBo OcHoBHOE OcHOBHBIE BUJIBI ACATEILHOCTH 00YYaIOIINXCSI
(Temnbl) Kypca 4acoB COZIEpKaHUE
HartypanpHbie uncina 30 Apudmernyeckue BoinosiHsaTh apudgMeTnyeckue AedCTBUS C MHOTO3HAYHBIMU
JIEUCTBHUSA HaTypaJbHBIMU YUCJIaMU, HAXOAUTh 3HAYEHUS YHUCIIOBBIX
C MHOT'O3HAQYHBIMH BBIPAXKEHUN CO CKOOKaMU U 0e3 CKOOOK; BBIMUCIATH
HaTypaJIbHBIMU 3HAYEHMS BbIPAKEHUHN, COJIEPKAIIUX CTEIICHHU.
yuciaaMu. YucioBsle | BbINOJHATH NPUKHAKY U OLEHKY 3HAUYCHUM YUCIIOBBIX
BBIPAXKEHUSI, BBIPAKCHUI, MPUMEHATH NPUEMBI IPOBEPKHU PE3yJIbTaTA.
MOPSJIOK JICHCTBUH, Hcnoab30BaTh NPU BIYUCTEHUSIX IEPEMECTUTEIHLHOE U
HCITOJIb30BaHHE COYETATEJIbHOE CBOMCTBA CIIOKEHUS U YMHOKEHUSI,

pacnpeenuTeNbHOe CBOWCTBO YMHOKEHUSI OTHOCUTENIBHO
CJIOKEHUS1, CBOMCTBA apU(PMETUUECKUX JTCUCTBUI.
HccnenoBath 4ynciIOBbIe 3aKOHOMEPHOCTH, IPOBOIUTH
YHCJIOBBIE SKCIIEPUMEHTHI, BBIABUIATh U 000CHOBBIBATH
rUINoTe3bl.

®opMyJIMpPOBATH ONIpeAeIeHHs ICTUTENS U KPaTHOTO,
HauOO0JIbIIEro OOUIEro AEIUTENS U HAUMEHBIUIETO O0IIEero
KpPaTHOTO, IPOCTOTO ¥ COCTABHOTO YHCEI; HCIIOIh30BaTh ITH
MOHSITUS NIPH PELICHUHU 3a/1a4.

I[IpuMeHATH aJITOPUTMBI BEIYHCIICHHS HAaUOOJIBIIEr0 OOLIEro
JICTUTENS] © HAMMEHBIIIETO 00IIero KpaTHOTO ABYX YHCET,
JITOPUTM PA3JI0KEHHUS YHCIIa Ha TPOCThIE MHOXKHUTEIH.
HccaenoBaTh yclioBus ASIUMOCTH Ha 4 1 6.

HUccaenoBartp, 00CyKkaaTh, hopMyIMpoBaTh
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000CHOBBIBATb BbIBO/I O YETHOCTH CYMMBI, TPOU3BECHHUS:
JIBYX YETHBIX YUCE, IBYX HEUETHBIX YHUCIIE, YETHOTO U
HEUYETHOIO YUCET.

HcciienoBath CBOMCTBA IETMMOCTA CYMMBI M IIPOU3BE/ICHUS
quced.

IIpuBoOAUTH NPUMeEPBHI YUCE C 3aJJaHHBIMU CBOWCTBAMHU,
pacno3HaBaTh BepHbIe M HEBEPHbIE YTBEPKICHUS

O CBOMCTBAX YHCEJI, ONPOBEPraTh HEBEPHBIC YTBEPKICHUS
C IOMOIIBK) KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C IIOMOIILBIO CBSA30K «W», «UJIN», KECIH. .., TO...».

PemiaTh TeKCTOBBIE 331a4H, BKIIFOYAOIIUE TTOHATUS
JEeTUMOCTH, apu(METHUECKUM CITIOCOOOM, UCTIONB30BaTh
nepedop BCeX BO3ZMOXKHBIX BAPHAHTOB.

MoaeaunpoBarb X0 peIIEHUS 3a/1a41 C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHMIIHI.

IIpuBoauTh, pa3doupaThb, OLEHUBATH PA3INYHBIC PEIICHUS,
3allMCH PEIIEHU TEKCTOBBIX 33/1a4.

Kpurnuyecku oueHUBaTh ITOJYYEHHBIN PE3YJIbTAT, HAXOAUTh
OIMOKH, OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBUE YCIOBHUIO

Harnsanas reometpus.
[IpsiMbIE HA TIOCKOCTH

IlepnienauKyIApHBIE
psIMbIE.
[TapannensHbie
psIMbIE.
Paccrosaue mexnay

Pacno3HaBaTh Ha yepTexax, pUCyHKax Cilydad B3aHMHOTO
PACIIOJIOKEHUS ABYX MPSIMBIX.

MN300paxkaTh ¢ MIOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM M KJIETYATON Oymare JiBe epeceKaroIuecs
IIpPsIMBIE, 1BE NTapaJIEIbHBIC IIPSIMBIE, CTPOUTH MPAMYIO,
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JIBYMsI TOUKaMHU,
OT TOYKH JI0 IIPSIMOIA,
JUIMHA MapuIpyTa

Ha KBaJPAaTHOU CETKE

MIEPIICHIUKYJIPHYIO TaHHOM.

IIpuBoauTh NpUMeEPHI NaPALIETBHOCTU U
NEPIEHANKYJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPIICHIUKYIISIPHBIC U
napasuiesibuble cTOpoHbl. M300pazkaTb MHOTOYTOJIBHUKH
C IMapaJUICIIbHBIMU, IEPIICHIUKYIIPHBIMA CTOPOHAMH.
Haxoaurhb paccTosiHAE MEXAY ABYMs TOYKAMU, OT TOUYKU
JI0 TIPSAMOM, IJTMHY ITyTH HAa KBaJpPaTHOM CETKE, B TOM YHCIIE
UCIOJIB3YS LIU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpaleHue apooei.
CpaBHeHue U
yIOpsI0UYMBaHUE
JpOOeid.
Jecstuunbie qpoou
U MeTprUYecKas
CHUCTEMa Mep.
Apudmernueckue
JIEUCTBUS

C OOBIKHOBECHHBIMH
1 JECATHIHBIMH
JTPOOSIMHU.
OTHoIIeHHE.
JleneHue B JaHHOM

CpaBHUBATH U YIOPAA0YUBATH ApO0H, BLIOUPATH CIIOCOD
CpaBHEHUS APOOEH.

IIpeacraBasiTh AeCATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIC B BUJIC JICCATHYHBIX, HCIOJIb30BaTh
IKBHBAJIEHTHbIE MPeACTABJEHUSs TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCMOIB30BATH JIECSITUYHBIC
JIpoOu TIpH TIpeoOpa30BaHUM BETUYUH B METPUUSCKOM
CUCTEME MeED.

BoinosHaTh apudgmMeTnyeckue 1eicTBUs

C OOBIKHOBEHHBIMU U JCCATHYHBIMH JIPOOSIMHU.

BeruncasaTh 3HaueHNs BBIPAKECHUN, COAEPKALLNX
OOBIKHOBEHHBIE U IECATUYHBIE TPOOU, BBITIOIHSTH
npeodpazoBaHusl 1podeli, BLIOUPATh cOCO0, MPUMEHSTH
CBOMCTBA apr(PMETUUCCKUX IEUCTBUM IS pallMOHAIM3AIIUN
BBIYMCJICHUU.

CocTaBiasiTh OTHOIIEHHUS U IPONOPIINH, HAXOAUTH
OTHOILIEHUE BEJIUYUH, ICJIUTh BEIUYNHY B JAHHOM
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OTHOIIICHUH.
Macmra0,
MIPOTIOPLIHSL.
[ToHsATHE pOLIEHTA.
Brruncnenune
MPOIIEHTA

OT BEJIMYMHBI U
BEJIMYUHBI 110 €€
MPOIICHTY.

Pelienne TeKCTOBBIX
3a7a4, CoAepKaIIUX
JpoOU U MPOIEHTHI.
IIpakTnueckas
pabota «OTHOIIEHUE
JUTUHBI OKPYKHOCTHU
K €€ 1uaMeTpy»

OTHOIIICHUH.
Haxoautb 3kCIepMMEHTAJILHBIM IIYTEM OTHOUIEHUE JJIUHBI
OKPYKHOCTHU K €€ 1UaMeTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOIIEHNE BETUINH,
HAXOJAUTb MacIITa0 TUIaHa, KAPThl U BBIYUCIIATH PACCTOSTHUS,
UCIIOJIb3Ys MacIITao.

OO0BbSACHATD, UTO TAKOE MPOLICHT, YIOTPEOIATh 000POTHI peUuun
CO CJIOBOM «IIPOIIEHT». BbIpaskaTh MPOLICHTHI B APOOSX U
JpoOu B MIPOIIEHTAX, OTHOIICHUE JIBYX BEJIUYHMH B MPOIEHTAX.
BouI4ucasiTh TPOLICHT OT YKCIIA U YKUCJIO IO €70 MPOLICHTY.
Oxpyrasth 1poOU U MPOLEHTHI, HAXOUTh NPUOTUKEHUS
quced.

Pematsb 3aga4m Ha 4aCcTH, IPOLEHTHI, IPOIOPIUH,

Ha HaXOXJCHHE TPoOH (TPOIEHTA) OT BEJIMYUHBI U BEJTMUUHbI
o e€ ApoOu (TIpoLeHTY), ApoOu (MIPOIEHTA), KOTOPHIN
COCTaBJISICT OJHA BeIU4YMHA OT Apyrou. IlpuBoauTs,
pa3ouparhb, OLEHUBATHL PA3JIMYHbIC PEIICHUS, 3alTUCH
PEILIEHUN TEKCTOBBIX 3a/a4.

N3BaexkaTs nHGOpMALUIO U3 TAOJIUIl U TUATPAMM,
WHTEPIPETUPOBATH TAOJINYHBIC TAHHEIE,

OTIpEIeIISITh HAaNOOJIbIIIee M HAMMEHBIIICE

U3 MPEJICTABICHHBIX JaHHBIX

Harnsanas reometpus.
Cummerpust

OceBast cHMMETpHUSI.
enTpanpHas
CUMMETPHS.

Pacno3naBaTh Ha yepTekax U N300pAKEHUAX, H300pakKaATh
OT PyKH, CTPOUTH C TIOMOII[bI0O HHCTPYMEHTOB (PUTYPY
(0Tpe3oK, JIOMaHyto, TPEYTrOIbHUK, MPSIMOYTOJIbHUK,
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[locTpoenue
CUMMETPHUYHBIX
uryp.
[IpakTrueckas
pabora «OceBas
CUMMETPHS.
Cummerpus

B IIPOCTPAHCTBE

OKpPY>KHOCTb), CHMMETPUYHYIO JAHHON OTHOCUTEIHHO
MPSIMOU, TOYKH.

Haxoauth npuMepbl CUMMETPUH B OKPY’KaOILIEM MUDE.
MopenupoBarthb u3 Oymaru a8e Gurypbl, CHAMMETPUYHBIC
OTHOCHUTEJILHO IPSIMOM; KOHCTPYMPOBATH T€OMETPUUYECKUE
KOH(UTYpaIMH, UCTIOIb3Ys CBOMCTBO CAMMETPHUH, B TOM
YHCIIE C MOMOIIBIO HU(POBBIX PECYPCOB.

HccnenoBath CBOMCTBA U3yUEHHBIX QUTYD, CBA3aHHbBIE

C CUMMETpPHEH, UCIOJIb3YS SKCIIEPUMEHT, HA0JII0/IEHUE,
MOJIETTUPOBAHUE.

O00CHOBBIBATH, ONIPOBEPraTh C IOMOIIbIO KOHTPIPHUMEPOB
YTBEPKACHUSI O CAMMETPUU QUTYD

Bripaxenus ¢ OykBamu

[Tpumenenue OykB
JUTSL 3aIIUCH
MaTeMaTHYECKUX
BBIPAKEHUN U
MIPEUTOKEHUM.
bykBeHHBIE
BBIPKEHHUS U
YUCJIOBBIE
MOJACTAHOBKH.
bykBeHHbIE
PABEHCTBA,
HaxO0XKJICHUE
HEN3BECTHOI'O

Hcnoab3oBaTh 0YKBBI 1711 0003HAYEHUS YUCEIN, TIPH 3aITUCH
MaTeMaTUYECKUX YTBEPKICHUM, COCTABIISITh OYKBEHHBIC
BBIPAXKEHUS MO YCIOBUIO 33]1a4HU.

HccienoBaTh HECIOKHBIE YHCIOBbIE 3aKOHOMEPHOCTH,
HCIIOJIB30BaTh OYKBBI JISl UX 3AIKCH.

BouIuucasiTh 4iciIOBOE 3HaUeHUE OYKBEHHOT'O BBIPAYKEHUS
MIPU 3aIaHHBIX 3HAYEHUSAX OYKB.

3anucbiBaTh (OPMYJIBI: IEPUMETPA U TUIOILIAIN
MPSIMOYTOJIbHUKA, KBaApaTa; IJIUHBI OKPY>KHOCTH, TUIOIA N
Kpyra; BbINOJHATH BLIYUCIEHHUS 110 3TUM (popMyIiam.
CocTaBasth popMyJIbl, BEIPAKAIOUIUE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSIHUE; LIEHA,
KOJIMYECTBO, CTOUMOCTD; TPOU3BOIUTENBLHOCTh, BpeMsl, 00bEM
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KOMITOHEHTA. pabOThI; BBINOJIHATH BEIYMCIICHUS 110 3TUM (POPMYIIaM.
DopMyJIbL HaxoauTth HEM3BECTHBIN KOMIIOHEHT apU(PMETUUECKOTO
NEeUCTBUSI
Harnsgaas reomerpust. 14 YeTpIpEXYTOIBHUK, M300paxaTh Ha HEIMHOBAaHHOW U KJI€TYaTOl Oymare
@urypsl Ha IIIOCKOCTH IPUMEPHI C MCIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YEeTHIPEXYTOIBHUKOB. | YETBIPEXYTOJIBHUKH C 33JaHHBIMU CBOMCTBAMU:
[IpsIMOYTOJIbHUK, C MapaJuIeJIbHBIMU, IEPIEHANKYJIIPHBIMHU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOPOH, YIJIOB,
JTaroHaieH.
N3mepenue yrios.
Buaer
TPEYTOJIbHUKOB.
ITepumerp
MHOTOYTOJIbHUKA.
[Inomans ¢purypsl.
dopMyIIsl
IIEpUMETpa U
TJIOIIA TN
MPSIMOYTOJIbHHKA.
[Tpubnuxénnoe
M3MEPEHUE IO IN
duryp.
IIpakTrueckas

CTOpPOHAMHU, NPSIMBIMH YTJIAMHU U JIp., PABHOOEAPEHHBIN
TpeyronbHUK. [lpeanarars U 00CyKa1aTh cocoObI,
AJITOPUTMBI [TOCTPOCHHUS.

HccnenoBarth, UCIIONb3Ys SKCIIEPUMEHT, HAOJIIOICHUE,
MOJICJIMPOBAHUE, CBOMCTBA NPSIMOYIOJIbHUKA, KBaJIpaTa,
pa30uBaTh Ha TpeyroabHUKU. OGOCHOBBLIBATH, ONIPOBEPraTh
C IOMOUIBI0 KOHTPIPUMEPOB YTBEPKICHHUS

O IPSIMOYTOJIbHUKE, KBaJIpaTe, paclo3HaBaTh BEPHBIC U
HEBEPHBIE YTBEPKIACHUS.

M3mepsTh M CTPOUTH C TOMOILBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHMBATD YIJIbI;
PaCNoO3HABaTh OCTPbIC, IPSMBIE, TYIIbIE, PA3BEPHYTHIE YTJIbI.
Pacno3naBarth, n300pakaTb OCTPOYTOJIbHBIN, TPSMO-
YTOJIbHBIH, TYTIOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUN TPEYTOJIbHUKH.

Bb1uncjasaTs nepuMeTp MHOTOYTOJIbHUKA, MIJI0IA/b
MHOTOYT'OJIbHUKA pa30MeHneM Ha MPSIMOYTOJIbHUKH,
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pabota «Ilnomans
Kpyra»

Ha paBHBIC (PUTYPHI, UCIIOTH30BATh METPUUCCKUE €TUHUIIBI
M3MEpPEHUS ITTMHBI U TUIOIAIH.

HUcnonb3oBaTh NpUOJIMKEHHOE M3MEPEHUE JJTUH U
IUIOLIAEH Ha KileTyaTor Oymare, NpuOIMKEHHOE U3MEPEHUE
JUTMHBI OKPY>KHOCTH, TIJIOIIAAu Kpyra

[lonoxxurtenbHbIC U

OTPULATCIIBHBIC YHUCJIA

40

Ilenble yncna.
Monayns uucna,
reoMeTpudecKas
UHTEpIIpeTalusl
MoyJis. UucnoBbie
MIPOMEKYTKHU.
[TonoxurenbHbIC U
OTpHUIIATEJIHHBIC
yucia. CpaBHEHUE
TIOJIOXKUTEIBHBIX U
OTpHUIIATEIBHBIX
YHCE.
Apudmernueckue
JICUCTBHUS

C MOJIOKUTEITBHBIMHU
U OTpUIATEIbHBIMU
YHCJIaMH.

Penienre TeKCTOBBIX
3aja4

IIpuBoAUTH MPUMeEPHI UCIIOJIB30BAHUS B PEAIBHOW KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEIL.

N300paxkaTh 11eIbIC YUCIIA, TOJI0KUTEIIbHBIE U
OTPULATEIIbHBIE YMCIIA TOYKAMU HA YUCJIOBOM MPSAMOI,
HCII0JIb30BATh YKCJIOBYIO MPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpuMeHATH MPpaBUJIA CPABHECHUS, YIIOPAA0OYUBATH 1CJIBIC
YHUCIia; HAXOAUTh MOIYJIb YHCIIA.

DopMyJIMPOBATH NMPABUJIA BBIUYHUCIICHUS C ITOJOKUTETbHBIMA
Y OTPULIATEIIbHBIMHA YHCJIaMH, HAXOAUTH 3HAYECHUS
YUCJIOBBIX BBIPAXKEHUN, COAEPKALIUX IEUCTBUA

C TIOJIOKHUTEILHBIMU U OTPUIATEIILHBIMU YHACJIAMH.
IIpuMeHATH CBOCTBA CIIOXKEHUS U YMHOKECHUS

JJ1s1 TpeoOpa3oBaHus CYMM UM MPOU3BEICHUIM
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[IpencraBieHne JaHHBIX

[IpssmoyronbHas
cCUCTEMa KOOPIUHAT
Ha TUIOCKOCTH.
Koopaunatel Toukn
Ha TJIOCKOCTH,
abcuucca u
OpJIMHATA.
Cron6uaTsie U
KPYTOBBIC
JarpaMMel.
[IpakTrueckas
pabora «Iloctpoenue
JUarpaMm.
Pemienue TekCcTOBBIX
3a/1a4, CoAepKAIINX
JIaHHBIE,

O0BbSACHATH U WIKCTPUPOBATH MOHATHE ITPSIMOYTOJIbHOU
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOMTH Ha KOOPAUHATHOM MJIIOCKOCTH
TOYKU U (PUTYPHI 1O 3aJaHHBIM KOOpJWHATAM, HAXOAUTh
KOOPJIMHATHI TOYEK.

Yurarh cTO0YATHIC U KPYTOBBIC THArpaMMBbl;
HHTEPNPETUPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpaMmmbl. Ucnosb3oBaTh HHGOpMALHIO,
MPECTaBICHHYIO B Ta0JIUIIaX, HA AUArpaMMax JIJIs PEIICHUs
TEKCTOBBIX 3371a4 Y 3a7]a4 U3 pEaJIbHON KU3HU

[IPECTABICHHBIE

B Ta0JIHIAX U

Ha auarpaMmax
Harmsannas reometpus. IIpssMOyTronbHbIN PacnosnaBarth Ha yepTexax, pUCYHKax, ONMMCbIBATH
@urypsl B IPOCTPAHCTBE napajuiesenunes, MApaMULy, IPU3MY, HAJIMHIP, KOHYC, IIap, H300pakKaTh UX

KyO, mpu3ma,
nipamMua, KOHycC,
IIWIAHID, Tap 1
cdepa.
N3obpaxkenue

OT PYKH, MOJIEJTUPOBATH U3 OyMaru, TIaCTUIINHA, TIPOBOJIOKH
u 1p. [lpuBoauTs NpuMepPbl 00HEKTOB OKPYKAIOIIETO MHUPA,
uMerImux GopMbl HA3BaHHBIX TEJI.

Hcnoab3oBaTh TEPMUHOJIOTHIO: BEpIIMHA, pEOPO, TpaHb,
OCHOBAHUE, BBICOTA, PAANYC U TUAMETP, pa3BEPTKA.
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MPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsl
pa3BEPTOK
MHOTOTPaHHHUKOB,
IUJIMH]pa U KOHYCA.
[IpakTueckas
pabota «Co3nanue
Moaenen
MIPOCTPAHCTBEHHBIX
buryp».

IToustne 00bEMA;
€UHUILIBI U3MEPEHUS
o0bEma. O6BEM

N3yuaTth, HCNONB3YS SKCIIEPUMEHT, HA0JII0/IEHUE, U3MEPEHUE,
MOJICJIMPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOIiCTBA HAa3BAaHHBIX TEJ, BHISIBJSATH CX0JCTBA U
Pa3IMYHsL: MEXY MUPAMUION U IPU3MOI; MEXKTY
UWIMHIPOM, KOHYCOM H IIapOM.

Pacno3HaBaTth pa3BEPTKH NMapaienenunena, Kyoa, mpu3Msl,
MUPaMUJIBI, KOHYCA, IIIIMHAPA; KOHCTPYHPOBATD JTaHHBIC
Tena U3 pa3BEPTOK, CO37aBaTh UX MOJIEIIH.

Co3aaBaTh MoJ1eJIM TPOCTPAHCTBEHHBIX (uUryp (u3 Oymary,
MIPOBOJIOKH, TJIACTHIIMHA U Jp.)

N3mepsaTs HA MoAesAX: JUIMHBI pEOEp MHOTOI'PaHHUKOB,
JMaMeTp Imapa.

BeiBoauths popmyiry 00bEMa IPSIMOYTOILHOTO

IPSIMOYT'OJIBHOTI'O nmapajuiejcnuIieaa.
lapajliejenumeaa, BoruuncasaTts no gpopmysam: 00bEM MPSIMOYTrOIbHOTO
Ky0a, (popMyIEl napajuienenumneaa, Kyoa; ucroib30BaTh SAUHUIIBI U3MEPECHUS
00BbEMa 00bEMa; BBIYMCIATH 00BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
MapAJIICTICIUIIECIOB; PelIaTh 32Ja4M C peaJbHBIMU TaHHBIMU
[ToBTOpEeHue, 06001IEHNE, 20 IToBTOpEHUE BouruncasTh 3HaYCHHS BBIPAXKEHUHN, COAEPHKALLNUX

CHUCTCMAaTHU3al A

OCHOBHBIX ITOHSITHI
1 METOJIOB KyPCOB 5
M 6 KJIaccoB,
000011EHNE U
CHCTEMAaTH3aIs
3HaAHUH

HaTypaJIbHBIE, LIEJIbIE, I0JIOKUTEIBHBIE U OTPULIATEIbHbIE
4ucia, OOBIKHOBEHHbIE U AECATUUHbIE APOOH, BHITOIHIThH
npeoOpa3oBaHus YUCEI U BhIPAXKECHU.

Bri0upath cioco0d cpaBHEHUS YUCEN, BBIUUCICHHM,
NPUMEHSTH CBOICcTBAa apu(METUYECKUX ACHUCTBUI

JUISL pallOHAIN3alUU BEIYUCIICHUN.
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Pemarts 3agaum u3 peaqbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHue 3HAHMSA JIJIsl pEIICHUs 3a/1a4 U3 APYTUX
MPEIMETOB.

PemaTh 3a7a4uu pa3HbIMHM ClIOCO0aMM, CPABHUBATD,
BbIOMPATH CNOCOOBI PEIICHUS 3a1a4H.

OcymecTBJIATh CAMOKOHTPOJIb BBINOJHAEMBIX AEHCTBHUI U
CaMOITPOBEPKY Pe3ysibTaTa BHIYUCICHUN

OBILEE KOJIMYECTBO
YACOB I1O ITPOI' PAMME

170
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PABOYAS TIPOT'PAMMA YUYEGHOTI' O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

COAEPKAHUE OBYYEHUSA7 KJIACC
Yuciia 1 BbIYUCICHUSA

JpoOu OOBIKHOBEHHBIE U JECSATHUYHBIE, IEPEX0A OT OJHOW (PopMbl 3amucu apodeit kapyroi. [loHsTHe paluoHaIBbHOrO YHCIIA,
3aMucCh, CPAaBHEHUE, YIIOPSIOUMBAHNE PALIMOHATIBHBIX YKCeN. ApuMeTuIecKre IeHCTBUS ¢ pallMOHaIbHBIMU ynciaMu. Pemenue 3anau
U3 pealbHOW MPAKTUKHU HA YaCTH, HA APOOH.

CreneHp ¢ HaTypaJIbHBIM MTOKa3aTEIeM: ONPEEIICHUE, IPeoOpa3oBaHNEe BbIPAXKEHUI HA OCHOBE OIPEAEICHUs, 3aUCh OOIbIINX
yucen. [IponeHTsl, 3anuch NpoIeHTOB B BUAE APpOOH U IpOOHU B BUJIE TPOLIEHTOB. TpH OCHOBHBIE 33J]a4l HAPOLEHTHI, PEIICHHE 3a1a4
U3 pEAbHOW MPAKTUKH.

[IprMeHeHne MPU3HAKOB IETMMOCTH, PA3JIOKEHNE HA MHOKUTEIIN HATYPAJIbHbIX YHCEL.

PeanpHble 3aBUCMMOCTH, B TOM YHCIIE IIpsMasi 1 00paTHas MPONOPIUOHAIBHOCTH.

AJuredpanvecKkue BbIpasKeHHUs

[lepeMeHHBIE, 4YKMCIOBOE 3HAYEHHUE BBIPAXKEHUS C IMepeMeHHOU. JlomycTuMble 3HaueHus IepeMeHHbIX. [IpencraBieHue
3aBUCMMOCTH MEXIy BelIuuMHaMu B Buje ¢Gopmysbl. Berumcnenus mo ¢opmynam. [IpeoOpazoBanne OYKBEHHBIX BBIpaXKCHH,
TOXXJIECTBEHHO PaBHbBIC BBIpAKEHUS, IIpaBUiIa PEoOpa3oBaHusi CyMM M MPOW3BEACHUH, MpaBUiia PACKPBITUS CKOOOK W TPUBEICHUS
MOOOHBIX CJIAaraeMbIX.

CBOHICTBA CTENEHU C HATYPaAJIbHBIM MTOKA3aTEJIEM.

OnHowieHsl 1 MHOTOWIECHBI. CTeneHb MHOTOWIeHA. ClI0KEeHNEe, BBIYUTAaHUE, YMHOKEHHE MHOTOUJIEHOB. DOpMYJIbl COKPALIEHHOTO
YMHOKEHUA: KBapaT CYMMbI M KBaJpaT pa3HOCTU. Dopmynia pa3HOCTH KBaapaToB. Pa3noxkeHHe MHOTOWICHOB HA MHOXKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA
VYpaBHeHUe, KOpEeHb YpaBHEHMUSI, MPaBUJIa TPeoOpa30BaHus YpaBHEHUS, PABHOCHIIBHOCTh YPaBHEHU.
JInHelHOe ypaBHEHUE C OJHOM TEPEMEHHON, YU CIIO KOPHEW JINHEMHOTO YPABHEHHM S, PEILIEHUE JINHENHBIX ypaBHEeHU. CocTaBiaeHue
YPaBHEHHU MO YCIIOBUIO 33/1a4M. PelieHne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHUH.
JIuneiiHOe ypaBHEHHE C JBYMs MEPEMEHHbIMU U ero rpadguk. Cucrema ABYX JTUHEHHBIX ypaBHEHUH C JABYMS MEPEMEHHBIMU.
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Pemrenne cucreM ypaBHEHHI ciocoOOMMOACTaHOBKH. [IpuMepsl pelieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPABHEHUH.

DOyHKIUU
Koopaunara Touky Ha mpssMoi. UucnoBsie NpoOMeKyTKH. PaccTosiHne Mexay IByMITOYKaMHA KOOPIAWHATHOW MPSIMOM.
[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AbGcumcca u opAMHATa TOYKM HAa KOOPAMHATHOW TIocKocTu. [Ipumepst
rpadukoB, 3agaHHbIX (opmynamu. UTeHue rpa@ukoB peanbHbIX 3aBucuMocTel. [lonstue ¢ynkiun. ['paduk ¢ynkiuu. CpoiicTBa
byukiui. Jlunetinas ¢ynkmus, e€ rpaduk. ['paduk ¢pynakuuum y = |x|. I'padudeckoe perieHne JTUHEHHBIX YPaBHEHHH U CHUCTEM
JIMHENHBIX YPaBHECHUM.

8 KJIACC
Yucia v BoIYMCTICHUS

KBampaTtuelii koperb u3 uucia. [lorstue o0 uppamuoHanbHOM uucie. JlecsaTudHbie MPUOIHKEHNUS HUPPallMOHATBHBIX YHCE].
CpoiicTBa apudMeTHYEeCKUX KBAJAPATHBIX KOPHEH M MX MPUMEHEHHE K MPeoOpa3oBaHHUIO YHCIIOBBIX BBIPAKCHUN W BBIYUCICHUSM.
JIeCTBUTEIBHBIC YHCIIA.

CreneHb C 1ebIM TTOKa3aTeseM 1 €€ cBoiicTBa. CTaHgapTHas 3aluCh YKCIa.

AuredpanvecKue BbIpasKeHHUs
KBanmpatHbiii TpéXusieH, pa3iokKeHHe KBaJApaTHOTO TpEéXuiieHa Ha MHOXHUTENTH. Anrebpamdeckas Apodb. OCHOBHOE CBOWCTBO
anreOpanyeckoit Apoou. CioxeHue,

BBIUMTaHHE, YMHOXKEHUE, IeTICHIE areOpandeckux apooeil. ParmonanbHble BRIpOKEHUAN WX MTPeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, popmMmysia KOpHEH KBajapaTHOro ypaBHeHus. Teopema Buera. PelieHue ypaBHEHMM, CBOISIIMXCS K
JMHENHBIM U KBaJapaTHbIM. [Ipocreliue qpoOHOo-panuoHalIbHbIE YpaBHEHUSI.

I'paduueckass uHTEpHpeTalsi ypaBHEHUN C ABYMs MEPEMEHHBIMU M CUCTEM JIMHEHHBIX YpaBHEHUN C ABYMs MEPEMEHHBIMH.
[IpuMepsl pelieHnst CHCTEM HEJIMHENHBIXYPABHEHUN C IBYMS [IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3a1a4 AJIreOpandecKrM CIIOCOOOM.

UucnoBble HEpaBEHCTBA M HX CBOWCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM. PaBHOCHMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE
HEPABEHCTBA C OJIHOW NMepeMeHHON. CUCTEMBUIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DyHKUIMHA
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[Monsatue Gynkuuu. OOIaCTh ONMpeAeNeHUs U MHOXKECTBO 3HAUYCHUH (DYyHKIUH.
Crioco0Obl 3a1aHus PYHKIIUA.
I'paduk pynkuuu. Yrenue cBoicTB GyHKIMH 110 e€ rpaduky. [Ipumeps! rpadukoByHKIUH, OTPAXKAIOUINX PeabHBIE MTPOLIECCHI.
DYHKIMH, ONMCHIBAIONIHE MPAMYIO X 0OPATHYIO IIPONOPLHOHATBHBIE 3aBHCUMOCTH, X rpadukn. OyHkimn Y = X2,y = X3, y =v/x,
y=|x|. T'paduueckoe perieHne ypaBHEHUI U CUCTEM YPABHEHHIA.

9 KJIACC
YucJia ¥ BbIYUCTCHUA

ParnmonanpHbIe YKcCiIa, UppallMOHANIBHBIC YHCIIa, KOHEYHBIC U OCCKOHEUYHBIC JACCATUYHBIE ApoOHU. MHOKECTBO JIEUCTBUTEIBHBIX
quces, JCHCTBUTENIbHBIC Yhclla KaK OCCKOHEUYHBbIE JECATHYHBIC IpoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXKITYMHOKECTBOM
JIEUCTBUTEJILHBIX YACET U KOOPAUHATHOU MIPSMOM.

CpaBHeHue JICUCTBUTEIILHBIX qyucel, apudmMeTHIeCKre JICUCTBHS C JICMCTBUTECIHLHBIMU YHCIIAMU.

PazMepbl  OOBEKTOB  OKPYXKAIOLIETO  MHpA,  JJIUTEIBHOCTH  IMPOIIECCOBB OKPYXKAIOIIEM MUPE.

[TpubnmxEHHoe 3HAUYCHUE BEIUYUHBI, TOYHOCTh MpuOmMMmkeHus. OxpyrieHue uyucen. llpukuaka W OIlEHKA pe3yJIbTaTOB
BBIUMCJICHUH.

YpaBHeHHs U HEPABEHCTBA
JIuneiiHoe ypaBHeHHME. PelmieHune ypaBHEHUH, CBOASIIMXCS K JIMHEWMHBIM. KBampaTtHoe ypaBHeHue. PemeHne ypaBHEHM,
CBOJAIIUXCA K KBaJIpPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHrst ypaBHEHUN TPEThEN U YETBEPTOM CTETIEHEUN Pa3JIOKEHUEM HAa MHOKUTEIIHU.
Pemenne npoOHO-pallMOHAIbHBIX ypaBHEHUH. PellleHrne TeKCTOBBIX 3aa4 alreOpandeckuM METOO0M.
VYpaBHeHue ¢ AByMsi IepEMEHHBIMU U €T0 Tpaduk. Pemenne cuctem IByX JIMHEHHBIX ypaBHEHUH C IBYMsI IepeMeHHbIMU. Petienne
CHUCTEM JBYX YPaBHEHUH, OJTHO

U3 KOTOPBIX JIMHEWHOE, a Ipyroe — BTopoi crenenu. [ paduueckas nHTepnperanys CUCTEMbl YPaBHEHHH C IByMsl IEPEMEHHBIMHU.
Pemenue TeKCTOBBIX 337124 anreOpanvdeckuM criocooom. HucaoBbie HEPaBEHCTBA U UX CBOWCTBA.
PemieHne nMHENHBIX HEPABEHCTB C OJHOM IIEpEeMEHHOW. PelieHne cucTteM JIMHEUMHBIX HEPABEHCTB C OJHOW IEPEMEHHOM.
KBanparHsle HepaBeHCTBA. ['paduueckast MHTEpIpETalusl HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMU.

DOyHKIUU

34



KBagparuunas pyukmms, e€ rpaduk u cBoiicTBa. [Tapaboia, KoopArHATHI BEPIIUHBITIAPAOOIIBI, OCh CHMMETPUH TTapaboJIblL.
. 3 _
I'papuku dymkumit: y= £x, y= kx+b, y= -, y= x3,y = V&, y = |«],
X
Y UX CBOMCTBA.

Yucii0BbIe IOCIEI0BATETBHOCTH U IPOIPECCUH

[ToHsiTHE YMCIIOBOI MOCIEN0BATENBHOCTH. 3a/1aHUE TIOCIIEN0BATEIIBHOCTH PEKYPPEHTHON (HOpMyIIoi U GopMyJIoi N-TO YjieHa.

Apudmernueckas U reomeTpudeckas mnporpeccud. @opmyisl N-To 4ieHa apuPpMETHUECKOH U T€OMETPUUYECKOM MpPOTPECCHiA,
CyMMBI IEPBBIX N YICHOB.

N3o0OpaxkeHne 4eHOB apuPpMETUUECKON U T€OMETPUUECKON MPOTrpeccuid TOYKaMU Ha KOOPJMHATHOW MIOCKOCTH. JIMHEHHBIN U
DKCIIOHEHINAJIBHBIN poCT. CI0KHBIE IPOLEHTHI.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie  pe3ysibTaThl  OCBOGHHUA  NIPOrpaMMbl  y4eOHOTO  Kypcak KOHILy oOydeHus B / KJacce:

Yucsia 1 BbIYUCICHUSA

BbINonHATh, coueTasi yCTHbIE U TUCbMEHHBIE TPUEMBI, apu(PpMETHUYECKUE AEHCTBUSAC PAalMOHAIBHBIMU YHCIaAMHU.

HaxoauTh 3Ha4€HHs YUCIOBBIX BBIPAKEHUH, MPUMEHATh Pa3HOOOpa3Hble COCOObIM MPUEMBI BBIUMCICHHS 3HAUEHUN JPOOHBIX
BBIPAXEHUM, coslepKaluX OOBIKHOBEHHBIE U IECATUYHBIE APOOU.

[lepexoquTs OT OHOW (OpMBI 3amucu Yuced K Apyroi (mpeoOpa3oBbIBaTh JECATUYHYIO JpoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSTHUYHYIO, B YaCTHOCTUB OECKOHEUHYIO IECSTUUYHYIO IpOOB).

CpaBHHBaTh U yHOPSA0YNBATh pallMOHAJIbHBIE Yncaa. OKpyTIsTh Yucia.

BpInonHATS NPUKUAKY U OLIEHKY PE3yJIbTaTa BBIYMCICHHUM, OLICHKY 3HAYCHUN YUCIIOBBIX BBIPAKCHUH. BBINOIHATE NEUCTBUS CO
CTEIEHSIMU C HaTypaJbHBIMU MTOKA3aTEIISIMH.

[IprMeHATh PU3HAKK IETUMOCTH, Pa3JI0KEHHE HA MHOKUTEIN HATyPAJIbHBIX YUCET.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIC 33Ja4M, CBSI3aHHBIC C OTHOIICHHUEM BEJIMYHH, MPOMOPIMOHAIBHOCTHIO BEIMYHH,
MPOIICHTAMH, HHTEPIIPETUPOBATH PE3yJIbTAThl PEIICHHS 3a]a4 C y4ETOM OTPAaHWYCHUH, CBSA3aHHBIX CO CBOMCTBAMH PacCMAaTPHUBAEMBIX
00BEKTOB.

AJiredpanyeckue BbIpasKeHUs
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Hcnonb30BaTh anredpandyeckyl0 TEPMHUHOJOTHIO M CHUMBOJMKY, NPUMEHATH €€ B MPOLIECCe OCBOCHUS yUeOHOTo MaTepuaa.

HaxoauTs 3HaueHns1 OYKBEHHBIX BBIPQXKEHUN IIPU 3a/1aHHBIX 3HAYEHUSX [IEPEMEHHBIX.

BrimonusaTe mpeoOpa3zoBaHus 1I€JI0TO BRIPAXKEHHUSI B MHOTOWICH IPUBEICHUEM MOJOOHBIX ClIaraeéMbIX, PACKPHITHEM CKOOOK.

BBINONMHATE YMHOKEHUE OJHOUWIEHAa HAa MHOTOYIEH U MHOTOUYI€Ha Ha MHOIOWIEH, IPUMEHATh (OPMYJIbl KBaJpaTa CyMMbl U
KBaJpara pa3HOCTH.

OcyliecTBIATh Pa3aoKEHUE MHOTOUIEHOB HA MHOKUTENHN C TOMOIIBIO BEHIHECEHHSI3a CKOOKH 00OILEro MHOKUTENS, TPYIITUPOBKU
CJIaraeMbIX, IPUMEHEHUS POPMYJT COKPALIEHHOTO YMHOKEHUS.

[IpumensTh mpeoOpa3oBaHUs MHOTOYJICHOB U  PEUICHHWS Ppa3IUYHbIX 33J]a4u3 MAaT€MaTUKH, CMEKHBIX NPEIMETOB, U3
peabHOM NMPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEH €  HATypaJbHBIMU  [OKA3aTEIsIMU AJIA IPeoOpa30BaHMS BBIPAKEHUN.

YpaBHeHUs U HEPABEHCTBA

PemaTp iMHENHBIE YpABHEHUS C OJHOM IIEPEMEHHOM, IPUMEHSIS MPABUJIA IIEPEX0AA0T UCXOAHOTO YPABHEHHUS K PABHOCUIIBHOMY
eMy. [IpoBepsATh, SIBISETCS JIM YACIIO KOPHEM YPaBHEHMUS.

[TpumensTh rpaduueckue METO bl MPU PEUICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupaTth npuMepsl map YUCE, SIBISIOMIMXCS PEUICHUEeM JTUHEWHOTO YPaBHEHUSIC ABYMS EPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM MIIOCKOCTU TpaduK JUHEHHOTO ypaBHEHHUS C IBYMSI IEPEMEHHBIMHU, MOJIb3YsICh Ipad)uKkoM, TPUBOIUTH
IIPUMEPBI PELICHUS] YPABHEHHS.

Pemiath cucTemMbl IBYX TUHEUHBIX YPABHEHUN C IByMsI IEPEMEHHBIMU, B TOM YUCIerpaduuecKu.

CocTaBisTh U peliaTh JUHEWHOE YpPAaBHEHHE WJIM CUCTEMY JIMHEHWHBIX YPAaBHEHUH IO YCIIOBHUIO 33/1a4ud, UHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33J]a4YU MOJYYEHHBIA PE3YJIbTAT.

DyHKIUU

N300paxaTh Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIME 33aJaHHBIM KOOpAMHATAM, Jy4Hd, OTpPE3KH, WHTEPBAJIbI,
3aMMChIBaTh YHUCIIOBBIE MPOMEXYTKU Ha aJireOpandeckoM s3bIKe.

OTmeuaTh B KOOPAUMHATHOM MJIOCKOCTH TOYKU MO 3aJlaHHBIM KOOpAMHATaM, CTPOUThIpauku JUHEHHbIX (QyHKUMH. CTpOUTh
rpadux GyHKIMH Y = |X|.

OnuceiBaTh ¢ MOMOIIbIO (YHKIUNA H3BECTHBIE 3aBUCUMOCTH MEXAY BEIMUYMHAMHU: CKOPOCTb, BpEMsl, pPacCTOsSHHUE, IIeHA,
KOJINYECTBO, CTOUMOCTD, IPOU3BOAUTEIBHOCTD, BpeMsl, 00BEM paboThI.
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Haxonuth 3HaueHue GyHKIHUU 110 3HAYSHUIO €€ apryMeHTa.
[Tonumats rpaduueckuii cnocod MpeAcTaBiICHUS W aHalu3a WH(OpMaIUuU, U3BIEKATh U MHTEPIPETUPOBATH UHPOPMALIUIO U3
rpauKOB peasbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

[IpenmeTHbIC pe3ybTaThl OCBOCHUS MPOTPAMMBI YU4EOHOTO Kypca K KOHIly 00yueHus B 8 Kiacce:

YucJia v BbIYHCTICHUSA

Hcnonbs30BaTh HaYadbHbBIC MPEACTABICHUS O MHOXKECTBE JICCTBUTEIBHBIX YMCEI JJISI CPABHEHUS, OKPYIJIEHUSI U BBIYMCIICHUN,
n300paxkaTh JeHCTBUTEIbHBIC YMCIIa TOUKAMU Ha KOOPJIUHATHON MPSMOM.

[IpumMeHsTh MOHATHE apUPMETUUECKOTO KBAJAPATHOTO KOPHS, HAXOJWUTh KBaJIpaTHbIE KOPHHU, UCIOJIB3YS MPU HEOOXOIUMOCTHU
KJIBKYJISITOP, BBIMOJIHATH MPEe0Opa30BaHus BHIPAXKEHUM, COAEPKAIINX KBAJIpaTHbIE KOPHH, UCIIOIL3Ys CBOMCTBA KOPHEH.

Hcrnonp30BaTh 3amucy OOJBIIUX M MAJIBIX YHUCET C IIOMOIIBIO JECATUIHBIX Apo0Oei u creneHer uncina 10.

AJuredpanvecKkue BbIpasKeHUs

[IpuMeHATh MOHATUE CTENEHU C LENbIM [TOKa3aTeJIeM, BBITIOJIHATH MPE0OpPa30BAHUSIBBIPAKEHU, COACPIKAIINX CTENEHHU C LEIbIM
IIOKA3aTEeIIEM.

BBINONHATE  TOXKIECTBEHHbIE MPEOOPAa30BaHUsl  PALMOHANBHBIX  BBIPAXXEHUITHA OCHOBE MPaBUJI ICUCTBHI HAJl
MHOTOYJICHAMH U alredpandecKuMu JIpo0sMu.

PacknanpiBaTh KBaJIpaTHBIA TPEXUICH HA MHOKHUTEIIH.

[IpumensaTh mnpeoOpa3oBaHMs BBIPAKEHUN I PEIICHHUS Pa3IUYHbIX 3aJaul3 MAaTEMaTUKH, CMEKHBIX IPEAMETOB, U3
pEalbHOMN MTPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHeliHbIE, KBAAPATHBIE YPABHEHUS U PAIMOHAIIBHBIE YPABHEHHU S, CBOISAIIUECS K HUM, CUCTEMBI IBYX YPABHEHUH C IByMS
IIEPEMEHHBIMM.

[IpoBomuTh mpoCTEWIUe HCCIEOBAHUS ypPaBHEHUH M CHUCTEM YpPaBHEHHM, B TOM YHCJIE€ C MPUMEHEHHEM TpaduyecKux
MpeACTaBICHUN (YCTaHABIMBATh, UMEET JIM YPABHEHUE UM CUCTEMA YPABHEHUMN PEIICHUS, €CJIU UMEET, TO CKOJIBKO, U ITPOUEe).

[TepexoauTh OT ClIOBECHOU (HOPMYTUPOBKHU 3aJadyl K €€ aireOpandecKord MOJENMC TOMOIIBI0 COCTABIICHUS YPaBHEHUS WIIN
CHCTEMBI YpPaBHEHUW, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4M NOJYYCHHBIN PE3YJIbTaT.
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HpHMeHHTB CBOMCTBA YHCJIOBBIX HCPAaBCHCTB AJIs1 CPABHCHUA, OLICHKH, pemaTBHHHeﬁHLIG HCPaBCHCTBA C OI[HOﬁ HepeMeHHOﬁ n ux
CHUCTCMBI, JaBaTb rpa(bnquKon HWIUTIOCTpAalMO MHOKCCTBA pCIHeHI/Iﬁ HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB.

DOyHKIUU

[ToHnMaTh U UCIIOIB30BaTh (PYHKIIMOHAIBHBIC IOHATHS U SI3bIK (TEPMUHBI, CHMBOJINYECKUE 0003HAUEHUS ), ONIPEIEIATh 3HAaUEHUE
(GYHKIIMH 110 3HAYSHHUIO apTYMEHTA, OMPeIesITh CBOWCTBA (QYHKIUH MO €€ rpaduKy.

CtpouTts rpaduku 31eMeHTapHbIX QYHKIUI BUIA:

y="1,y= x2? y= x3,y = V& ¥y = |x|, onuchIBaTh cBOIiCTBA UMCIIOBOI (PyHKIIH
X

1o e€ rpaduky.
[IpeameTHbIC pe3ynbTaThl OCBOCHUS MTPOrpaMMBbl Y4eOHOTO Kypca K KOoHITy o0ydeHust B 9 kiacce:

YucJia v BbIYHCTICHUSA

CpaBHMBATH U YIIOPSIOUYUBATH PALIMOHATIBHBIE U UPPAIlMOHAJIBHBIC YKCIIA.

Breimonuars apudmeTndeckue ACHCTBUS C PallMOHAIBHBIMU YHCJIAMHU, COYETasi YCTHbIE U MUCHbMEHHBIC MPUEMBI, BBITIOIHSATH
BBIYMCJICHUS C UPPALIMOHAIBHBIMU YHACJIAMH.

Haxonuth 3HauE€HUS CTENEHEN C LEJIBIMU MMOKA3aTEISIMU U KOPHEH, BBIYUCIISATh 3HAYCHUS YUCIIOBBIX BHIPAKEHHM.

OKpyriaTh AEUCTBUTEIIBHBIE YMCIIA, BBIMOJIHATh PUKUAKY PE3YJIbTaTa BHIYUCICHUN, OLICHKY YUCIIOBBIX BHIPAKCHUMU.

YpaBHeHUs U HEPABEHCTBA

PeaTe nuHeiHbIE U KBaJAPATHBIE YPABHEHUS, YPABHEHUS, CBOASIIMECS K HUM, IPOCTEUIINE APOOHO-PAIIMOHAIIbHBIE YPaBHEHUS.

PemaTth cuctemsl ABYX JTMHENHBIX YPAaBHEHUN C JBYMs IIEPEMEHHBIMU U CUCTEMBI JIByX YPABHEHUH, B KOTOPBIX OJTHO YPaBHECHUE
HE SBJISICTCS JTUHEUHBIM.

Pemate TekCcTOBBIE 3a7]a4K aNreOpanyecKuM CrocoOOM ¢ MOMOIIBI0 COCTaBICHUSI YPABHEHUS UM CUCTEMbI JBYX YpPaBHEHUH C
JBYMs IIEPEMEHHBIMMU.

[IpoBoauTh mpocTeiilive HCCAeOBaHUS YPAaBHEHU M CHUCTEM YpPaBHEHHM, B TOM YHCII€ C NPUMEHEHHEM TrpaduyecKux
IpeICTaBICHUN (yCTaHABIMBATh, UMEET JIM YPAaBHEHUE WM CUCTEMA YPaBHEHUI PEILIECHHUS], €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).

Pematsb nuHeliHbIE HEPABEHCTBA, KBAJPaTHbIE HEPABEHCTBA, N300paKaTh PEIIEHNE HEPABEHCTB HA YMCIIOBOM MIPSIMOM, 3aIIChIBATh
peLIeHUEe C TIOMOIIBIO CUMBOJIOB.

Pemiats crucTeMbl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUAIOIIMEKBAAPATHOE HEPABEHCTBO, U300paKaTh PEUICHUE
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CUCTCMBI HCPABCHCTB Ha YHUCJIOBOM HpHMOfI, 3aIIMChIBATH PCIICHUC C ITIOMOIIIBIO CUMBOJIOB.
Hcnoap3oBaTh HCPABCHCTBA IIPU PCIICHUMN PA3JIMYHBIX 3a1a4.

DOyHKIUU
Pacrio3naBaTte (QyHKIMM W3Y4eHHBIX BHIOB. [loka3piBaTh CXeMaTHMUECKHUPACIOJIOKEHUE Ha KOOPIWHATHOU
IUIOCKOCTH TpaukoB (YHKIHMHA BHA: y = £X,
* —
y=4#x+b y=_,y=ax?+bx+c, y= x3, y= X y=|x| B 3aBucumoctn
X
OT 3Ha4YE€HUI KOI(DPHUIIMEHTOB, ONUCHIBATH CBONCTBA (YHKIIUN.

Ctpouth u wu300pakaTh CXEMaTHYECKH TpadUKH KBAJAPATUYHBIX (PYHKITUH,0MUCHIBATH CBOMCTBA KBAIPATHIHBIX
GbyHKIUN 110 UX TpaduKam.

Pacmo3naBaTh kBagpaTH4YHyrO (GYHKOHIO 1O (QopMmylie, TPUBOAWTH PHUMEPHIKBAAPATHIHBIX QYHKIIUNA U3 peaTbHOM
KU3HH, PUUKHU, TEOMETPHH.

YucsioBble MOCIE0BATETbHOCTH U MPOTPeCcCUuM

Pacnio3naBaTh apuMeTHUECKYIO U TEOMETPUUECKYIO MPOTPECCUU MPHU PA3HBIXCIIOCO0AX 3adaHMUs.

BBITTOTHATE BBIYUCIICHUS € UCTIOIB30BaHKEM (POPMYIT N-T0 WieHa apuPpMETHIECCKONN TEOMETPUIECKON TTPOTPECCHI, CYMMBI
MEPBBIX N YICHOB.

N300pakath 4ICHBI OCIEA0OBATSIIBHOCTA TOUKAMHU Ha KOOPIMHATHOM TIOCKOCTH.

Pemate 3a7aun, cCBsS3aHHBIC C YHCIOBBIMHU MOCTEAOBATEIILHOCTSIMU, B TOM YHCJIE€33/a4d U3 PEAIbHOM KU3HH (C UCTIOJIb30BAHUEM
KaJIbKYJISTOPA, HU(DPOBBIX TEXHOJIOTUH).

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
HanmenoBanue paznena |KonuuectBo OcHoBHOE OCHOBHBIE BUJIBI ICITEIILHOCTH O0yUYarOIINXCS
(Tempbl) Kypca 4acoB coziepKaHue
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Yuiciia U BEIYUCIICHUS.
PannonaabHBIE YKCIIa

25

IloasTne

paMOHAJIBHOTO YMCJIA.

Apudmernueckue
JICUCTBUS

C palrMoHaIbHBIMHU
yuciaamu. CpaBHEHHUE,
YIOPSI0OYNBAHHUEC
paIoHaIbHBIX YHCE.
CreneHb

C HATypaJbHBIM
ITOKa3aTeJIeM.
Pemnenne ocHOBHBIX
3a/1a4 Ha JIpooH,
MIPOIICHTHI

W3 peajibHOMN
MIPaKTHKH.

[Ipu3zHaku neaMmocCTH,
Pa3IIOKEHUS

Ha MHOKUTEIIN
HATypaJbHBIX YHUCETI.

CucreMaTU3UPOBATH U 000TralIATh 3HAHUS

00 OOBIKHOBEHHBIX U JICCATUYHBIX JPOOSX.

CpaBHHUBATB M YIOPSA0YMBATH AP00H, TPeoOPa30BHIBAs
IpU HEOOXOIUMOCTH JECATUYHBIC IPOOU B OOBIKHOBEHHBIE,
O0OBIKHOBEHHBIE B JICCATUYHBIC, B YaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO TPOOBb.

IIpuMeHATH pa3HOOOpa3HbIE CNIOCOOBLI U MPUEMBI
BbIYUCJICHUS 3HAYCHUI JPOOHBIX BHIPAXKECHUIA,
coJiepKaluX OOBIKHOBEHHBIE U ICCATUYHBIE IPOOU:
3aMEHATh MPH HEOOXOIUMOCTH JICCATHIHYIO ApO0h
OOBIKHOBEHHOW U OOBIKHOBEHHYIO AECATUYHOMN, TPUBOIUTH
BBIpakeHHUe K (hopMe, Hanbosiee y100HOM ISl BEIYMCIICHUH,
peoOpa3oBbIBATH JPOOHBIC BRIPAXKEHUS HA YMHOKCHHUE U
JeJIeHUE JEeCATUYHBIX Apo0ei K TEUCTBUSM C IEIBIMU
YHCIIaMH.

IIpuBOAUTH YHCI0BbIEe U 0YyKBEHHbIE IPUMeEPBI CTCTICHU
C HATypaJIbHBIM MOKa3aTesieM, OOBICHSS 3HAUCHUS
OCHOBAHHUS CTEIICHH U MTOKAa3aTelsI CTEIIEHH, HAaXOIUTh
3Ha4YeHUs cTerneHel Bua a" (a — o0oe parmoHaIbLHOES
YHUCIIO, N — HATypaJbHOE YHUCJIO).
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PeanbHbie
3aBucuUMOCTH. [Ipsamas
1 oOpaTHas
MPOMOPIIMOHATILHOCTH

IloHUMATBH CMBICH 3aITUCH OOJIBIITUX YUCET C IIOMOIIIHIO
JECATUYHBIX Apo0Oei u crenenei yucna 10, npuMeHATh UX
B PEAIbHBIX CUTYaIUsIX.

IIpumMeHATH IPU3HAKK IETUMOCTH, PA3JIOKEHUSI Ha
MHOXXHUTEJIM HaTypaJIbHbIX YUCEN.

PemaTh 3a1a4u Ha 4acTU, IPOLIEHTHI, IPOTIOPIUH,

Ha HaxO0XJIeHUe ApoOu (MPOLIEHTa) OT BEJIMYUHBI U
BEJTMYHUHBI TI0 €€ 1poOu (TIPOLIEHTY ), ApOoOH (MPOIIEHTA),
KOTOPBIN COCTaBIIAET OJHA BEJIMUYMUHA OT JIPYTOM.
IIpuBoAUTH, pa30MpPaTh, OLEHUBATDH PA3TUYHBIC PEIICHUS,
3aMuCH PeIICHU TEKCTOBBIX 3a/1ad.

Pacno3HaBaTh M 00BSCHSITD, ONTUPASCh HA OMPE/ICICHHUS,
IIPSIMO MPOTIOPITHOHAIBHBIE U 00OpPaTHO MPOTIOPITHOHAIBHBIE
3aBUCUMOCTH MEX]1y BEIMYMHAMU; PUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEH M3 peaTbHOTO MHUPA, U3 APYTUX YIeOHBIX
IPEIMETOB.

PemiaThb npakTHUKO-OPUEHTUPOBAHHBIE 33]]a4H HA IPOOH,
MPOLICHTHI, MPSIMYIO U 00paTHYIO MPOMOPIIMOHAIIBHOCTH,
POTIOPIINH

AnreOpandeckue
BBIPKCHHUS

27

bykBeHHbIE
BBIPAKECHUS.
IIepemenHbIE.
Jomnyctumeble
3HA4YECHUS
MIEPEMEHHBIX.
DopMyJIbI.

OBaaners anredpanuecKkoil TEpPMUHOIOTHEN 1 CUMBOJIUKOM,
NPUMEHSTH €€ B IIPOIIeCCe OCBOCHUS yueOHOTO MaTepHaria.
Haxoauth 3Ha4eHNsI OyKBEHHBIX BHIPAKCHUH MPHU 33JJaHHBIX
3HAYEHUSAX OYKB; BBIMOJHATH BEIUUCICHUS IO POpMYJIaM.
BoInosHATH TpeoOpa3oBaHus 1EJIOT0 BhIPAKCHUS

B MHOTOYJICH IIPUBEICHUEM MOJI00OHBIX CaracMblIX,
pPacKphITHEM CKOOOK. BBINOIHATH YMHOXEHUE OTHOUICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
packpbITHE CKOOOK U
npUBeICHUE

HOI[06HI)IX cJlaraCMbIX.

CBolicTBa CTEICHU
C HaTypaJbHbIM
MOKa3aTeJieM.
MHoro4jieHsbl.
Cnoxenue,
BBIYHUTAHHE,
YMHOXCHUE
MHOTOYJICHOB.
dopMyibl
COKpAILIEHHOTO
YMHOXEHUSI.
Paznoxxenue
MHOTOYJICHOB
Ha MHOKUTEIN

Ha MHOTOYIECH U MHOTOYJIEHA HA MHOTOWICH, IPUMEHATH
(dopMyITbl KBaZpaTa CyMMBI U KBajipaTa pa3HOCTH.
OcymecTBJIATH Pa3I0KEHNE MHOTOWICHOB HA MHOKUTEIN
MyTEM BBIHECEHHS 32 CKOOKH OOIIEro MHOXKHUTEIS,
MpUMEHEHUs (HOPMYIIBI pa3HOCTH KBaJPaToB, PopmMys
COKPAILIEHHOI'O YMHOXEHHUS.

IIpumensiTh npeoOpa3oBaHNe MHOTOUJICHOB ISl pEIICHUS
Pa3IMYHBIX 33]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 peaJbHOU NPAKTUKH.

3HAKOMUTBHCS C MCTOPHEN Pa3BUTHS MaTEMaTUKA

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, paBuiia
npeodpa3oBaHUs
YpaBHEHUS,
PaBHOCUJIBHOCTh
YPaBHEHUM.
JIunelinoe ypaBHEHUE

PemiaTeb nmuHElHOE ypaBHEHUE C OJHOM ITEPEMEHHON,
NPUMEHAS MPaBWJIA MIEPEX0/1a OT UCXOJAHOTO YPABHEHHUS

K paBHOCUJIBHOMY eMy Oosee npocTtoro Bujaa. IlpoBepsrs,
SABJISICTCS JIM KOHKPETHOE YHUCJIO KOPHEM YPAaBHEHHS.
IHoadupaTs npuMepbI Nap YKCEII, BISIONIUXCS PEIICHUEM
JIMHEWHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMH.

42



C OJTHOM IEPEMEHHOMU,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pelienue
3a/1a4 C MOMOUIBIO
YPaBHECHUM.
JInHerHoe ypaBHEHUE
C NBYMs
IIEPEMEHHBIMU U €0
rpa¢uk. Cucrema 1Byx
JIMHEWHBIX YPaBHEHUN
C JBYMs
IIEPEMEHHBIMU

CTpouTthb B KOOPAUHATHOM MIOCKOCTU TpaduK JTUHEHHOTO
ypaBHEHUS C IBYMsI IEPEMEHHBIMU; MOIB3YSCh TPaPUKOM,
NPUBOAMTH PUMEPbI PELICHUST YPABHEHUSL.

HaxoauTh penieHue CUCTEMbI IBYX JUHEHHBIX YPABHEHUMN
C IBYMSI [IEPEMEHHBIMU.

CocTaBiasiTh U pelIaTh YPAaBHEHUE UJIU CUCTEMY
YPaBHEHMM MO YCIIOBHIO 33/1a41, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3yabTar

Koopnunatel u rpaduxu.
OyHKIUU

24

Koopannara Touku
Ha nipsiMoil. Yucnosbie
MTPOMEKYTKHU.
Paccrosiane mexay
JIBYMsI TOUKaMU
KOOpJIUHATHOM
MPSIMO.
IIpsimoyrosbHas
CHUCTEMA KOOPAUHAT
Ha IUIOCKOCTH.
[Tpumeps rpadukos,
3aIaHHBIX
dbopmynamu.

MN300paxkaTh Ha KOOPAMHATHON NIPSAMOM TOYKH,
COOTBETCTBYIOIIME 33JaHHBIM KOOPJIMHATAM, JIy4H, OTPE3KH,
WHTEPBAJIBI; 3aMCHIBATh X HA aJIreOpandecKoM S3bIKE.
OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJJaHHBIM KOOPJAMHATAM; CTPOUTH IpadUKH HECTOKHBIX
3aBHCHMOCTEH, 3aJaHHBIX (JOPMYJIaMH, B TOM YUCTIE

C TIOMOIIIBIO ITU(POBBIX JTAOOPATOPHIA.

I[IpumMeHsATH, U3y4YaTh MPEUMYIIECTBA,
HHTEPHPETHPOBATH IPaPUIECKUI CIOCOO MTPEICTABICHUS
W aHaJIM3a pa3HOOOPa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTthb noHaTre GyHKIINH, OBJIA/ICBAThH
GYHKIIMOHATFHOW TEPMUHOJIOTHEH.

Pacno3naBatsp quHelHY0 QyHKIMIO Y = KX + D,
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Yrenue rpaukoB
peabHBIX
3aBUCUMOCTEM.
[Tonsarue GpyHKIMH.
['paduk pyHKIIHUM.
CBoiicTBa QyHKITHIA.
Jluneiinas QyHKIus.

ONMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUI

K03 dummeHToB K u b.

Crpontsh rpaduku nuHerHON GyHKIMHA, QYHKIUHA Y =| X |.
Hcnoas3oBath nM(ppoBbIe pecypehl 11 IOCTPOEHUS
rpadukoB GYHKIMIA U U3yYEHHUS UX CBOMCTB.

[IpuBOINTH MPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B PEAIBHBIX
IIPOLIECCAX U SIBJIICHUSX

[locTpoenue rpaduka
JMHEHMHON (YHKIUH.
['paduk Pynkiun
y=|x|
[ToBTOpEeHUE 1 00001IEHNE 6 [ToBTOpEHUE Bb10upaTh, IpUMEHATH OLIEHUBATH CNIOCO0BI CPAaBHEHUS
OCHOBHBIX ITOHATUI YKCEJl, BBIYUCICHU, TPeoOpa30BaHUil BBIPAXKEHHUI,
Y METOJIOB Kypca pElIeHUs] ypaBHEHUH.
7 xnacca, 00001IeHe OcyumecTBJIATh CAMOKOHTPOJIb BHITIOJIHAEMbIX IEHCTBUI U
3HaAHUU CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHUH, TPeoOpa30BaHu,
ITOCTPOCHHUM.
Pewmiats 3aga4u U3 peasbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHue 3HAHMSA JIJIsl pEIICHUs 3a/1a4 U3 APYTUX
IIPEIMETOB.
PemaTe TeKCTOBBIC 32/1a4H, CPABHUBATDH, BEIOUPATH
CIoco0bI peIICHUA 3a/1a4n
OBILEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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8 KJIACC

KBazgpaTHbie KOpHU

u3 yucia. [lousrue
00 UppalMoOHATILHOM
yuciae. JlecsaTuanbie
MPUOIIMIKEHUS
HUppAMOHATBLHBIX
YHCEJL.
JleficTBUTETTBHBIC
yucina. CpaBHeHuUe
JNIEUCTBUTEIBHBIX
quces.

VYpaBHeHue BUIa

X? = a.

CaoiicTBa
apupMeTHIECKIX

KBaJIpaTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKECHUU,
COJIEPIKaIITIX
KBaJApaTHbIC KOPHU

Hanmenosanue paznena |KoaudecTso OcHOBHOE OcCHOBHBIE BUJIbI IEATEIBHOCTH 00YYarOIINXCS
(TembI) Kypca 4acoB coJIepKaHue
Uucna 1 BBIYUCIICHUS. 15 KBazpaTHbIil KOpEHb DopMyJTHPOBATH ONpeesIeHHe KBaIpaTHOTO KOPHs

13 4ucia, apu(METHIeCKOro KBapPaTHOTO KOPHSI.
IIpuMeHATH Olepannio U3BJICYEHUS KBAIPATHOTO KOPHS
U3 YKCJIa, HCHOJIb3YS MPU HEOOXOIUMOCTH KAJBKYJIATOP.
OueHuBaTh KBaJIpaTHbIC KOPHU LIETBIMU YUCIaMU U
JECATUYHBIMU JPOOSMHU.

CpaBHUBATBH U YNOPAX0YHUBATH PALIMOHAIIBHBIC U
HWppalroOHaIbHbIC YUCIIA, 3aAMUCAHHBIE C TIOMOILBIO
KBaJIPaTHBIX KOPHEM.

HccaenoBars ypaBHEHHUE X2 = @, HAXOJUTH TOYHBIE U
npubIuKEHHBIE KopHU Tipu a > 0.

HccnenoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIS
YHCJIOBBIEC SKCIIEPUMEHTHI C UCTIOJIb30BAHUEM KaJIbKYJISITOPA
(KoMIbIOTEpPA).

Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX JIsl IPe0Opa3oBaHMs BEIPAKECHUM.
BoInoJHATH Npeodpa3oBaHusA BLIPAXKEHUN, COIEPKAITUX
KBaJpaTHbIC KOPHU. BeIpaxaTh epeMeHHbIC

U3 FeOMETPUYECKUX U pU3nueckux Gopmyi.

BbI1vucJasTh 3HAYEHUA BBIPAKEHUM, COJICPKAIIUX
KBaJIpaTHbIE KOPHU, UCTIONB3YS TPU HEOOXOUMOCTH
KaJIbKYJISTOP.

45




Hcnoab3oBaTh B X0/€ pELICHU 3a/1a4 JJIEMEHTapHbIE
IPECTaBICHUS, CBA3aHHbIE C IPUOIMKEHHBIMHU 3HAYEHUSAMU
BEJIMYUH.

3HAKOMUTBCS € MCTOPHMEN Pa3BUTHs MaTEMaTUKU

Yuiciia U BEIYUCIICHUS.

CrereHsb C HEIbIM

DopMyJTHPOBATH ONpe/ieIeHUe CTETICHU C LIEJIbIM

CreneHp ¢ LEIbIM II0KA3aTEeJIEM. II0Ka3aTEeIIEM.
[TOKA3aTeIeM CranpaprtHas 3anuch IIpeacraBasATh 3anMch OONBIIMX U MAJIBIX YUCEN
qHUCa. B CTaHJapTHOM BuJie. CpaBHMBATB YUCJIA U BEJIMYHHBI,
Pa3mepnl 00bEeKTOB 3aMyCaHHbIe ¢ UCNOIb30BaHueM crenenu 10.
OKPY’KaIoLIEro MUpa Hcnoab30BaTh 3a1IMCh YUCEI B CTAHAAPTHOM BU/JIE
(OT BIeMEHTapHBIX JUTSL BBIPQXKEHUS pa3MEPOB OOBEKTOB, NITUTENBHOCTU
YaCTHI] IIPOLIECCOB B OKPYKAIOILLEM MUpE.
J10 KOCMUYECKUX DopMyJTHPOBATH, 3AlIUCHIBATH B CHMBOJINYECKOH (popme
O00BEKTOB), Y WUTIOCTPUPOBATH PUMEPaMHM CBOMCTBA CTEIEHU
JUTUTEIBHOCTD C LEJIBIM TIOKA3aTENEM.
IPOLIECCOB IIpuMeHATHL CBOIiCTBA CTENIEHU JIJIs1 TpeoOpa3oBaHUs
B OKpY’KaIOIlEM MUPE. | BBIPAXKCHUH, CONEPIKALLUX CTEIIEHU C LEJIBIM II0KA3aTEIIEM.
CBolicTBa CTENIEHU BbInoOJHATH JelCTBUSA C YMCIaMH, 3alTMCaHHBIMU
C LICJIBIM [IOKA3aTelIEM | B CTaHAAPTHOM BHUJE (YMHOXEHUE, JEJICHUE, BO3BEICHUE
B CTCIICHb)
AJnreOpandeckue KBanparusiii Pacno3HaBaTh KBaIpATHBIN TPEXUJICH, YCTAHABIINBATD
BbIpakeHUs1. KBaipaTHbIii TPEXUIIEH. BO3MOKHOCTb €T0 Pa3j0KEHUSI HA MHOKUTEIIH.
TPEXWIECH Paznoxenue PackiaabiBaTh HA MHOKUTEIU KBAPATHBIN TPEXUJICH
KBaJIPaTHOIO C HEOTPULIATEIBHBIM JUCKPUMUHAHTOM
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TpEXUIICHA
Ha MHOXKUTEIIN

Anrebpanyeckue
BBIPKCHUS.
AnreOpandeckast Ipoob

15

Anrebpandeckast
npoOb. JlomycTuMeble
3HAYCHUS
MIePEMEHHBIX,
BXO/ISTIAX

B alireOpanyeckue
BBIPKCHHUS.
OCHOBHOE CBOMCTBO
anreOpanyecKou
npobu. CokpallieHue
JpoOeid.

Cnoxenue,
BBIUHTAHUE,

YMHOKXCHHNEC U JCJICHUC

anreOpanyecKux
JpOOeid.
[IpeoGpazoBanue
BBIPAKECHUN,
coJiepKaIInux
anredpandecKue
JIpoou

3anuceiBaTh anredpanyeckue BoipakeHus. Haxoaurs
00JacTh onpeAesieHUs] pallMOHAILHOTO BBIPAYKEHUSI.
BbInOJIHATH YKCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3HaYeHue JpoOH, B TOM YHCIIE C TOMOUIbIO KaIbKYJISATOpPA.
®opMyIMPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU ¥ MPUMEHATH €ro Il IpeoOpa3oBaHusl IpoOeil.
BbInoaHATH AeiicTBUA ¢ aaredpanyeckuMu ApoOsMH.
[IpumensaTh npeoOpa3oBaHusl BRIPAKEHUN JJIs PELICHUS
3aj1a4. Beipaxath nepemennsblie u3 Gopmyn (pU3NYECKUX,
r€OMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYAI1H )
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YpaBHEHUS U HEPABEHCTBA.
KBagpaTHbie ypaBHEHUS

15

KBagpaTHoe
ypaBHeHue. HenosHoe
KBaJpaTHOE
ypaBHeHnue. opmyna
KOpPHEH KBaJIPaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenue ypaBHeHUN,
CBOSLIUXCS

K KBaJIpATHBIM.
[Ipocreiimme qpoOoHO-
palvOHAJIbHbBIC
ypaBHEHMUS.

Pemienue TeKkCTOBBIX
3a/1a4 C MOMOUIBIO
KBaJIpaTHBIX
YpPaBHEHUU

Pacnio3zHaBaTh KBaJpaTHbIC YPABHEHHUS.

3anuceiBaTh (POPMYJIy KOpPHEH KBAJAPATHOIO YPABHEHUS;
pelaTb KBaJApaTHbIe YPABHEHUS] — IOJIHBIE U HETIOJIHBIE.
IIpoBoauTh MpocTeinye UCCaAeA0BAHU KBAPATHBIX
YPAaBHEHH.

Pemiatb ypaBHeHHs, CBOAAIIMECS K KBAIPATHBIM,

C TIOMOIIIBIO MPEe0OPa30BaHUI U 3aMEHOM TIEPEMEHHOM.
Haobuaronath 1 aHAJIM3UPOBATH CBA3b MEXAY KOPHSIMH U
KO3 duIMEeHTaMH KBaAPATHOTO YpaBHEHMUS.
dopmyaupoBaTh TeopeMy Buerta, a Takxe 0OpaTHYIO -
TEOPEMY, IPUMEHATH 3TH TEOPEMBI ISl PEILICHUS

3a1ad4.

Pemath TekcTOBBIE 321a4H aNTreOpanyecKUM CIIOCOOOM:
NEPEXOAUTH OT CIOBECHOU (POPMYITMPOBKHU yCIIOBUS 3a7a4u
K aJireOpandecKkoi MoJieIu MyTEM COCTaBIICHUS YPAaBHEHMUS,
pelaTh COCTaBJICHHOE YPAaBHEHUE; MHTEPIIPETUPOBATD
pe3yJbTar.

3HAKOMUTBCS € MCTOPHEN Pa3BUTHS aNTreOphI

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHUI

13

JIuneiinoe ypaBHeHune
C AByMS
MIEPEMEHHBIMU, €TO
rpaduk, mpuMepbl
peleHns ypaBHEeHUN
B LIEJIBIX YMCIIAX.
Pemenue cucreM nByx
JIMHEWHBIX YPABHEHUN

PacniozHaBaTh JTMHEHHbBIE YDABHEHUS C IBYMs
NIEPEMEHHBIMH.

CrpouTh rpaduky TMHEHHBIX YPABHEHHM, B TOM YHCIIE
HUCI0J1b3YyH UM(POBHIE PeCypPChl.

PaznuyaTth napassenbHble U IEPEeCEKAOIIUECS IIPSAMBIE
110 UX YPABHEHUSM.

PemiaTes cucteMsl IBYX JIMHEUHBIX YPABHEHUH C IBYMs
IIEPEMEHHBIMU I10ICTAHOBKOU U CIIOKECHUEM.
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C IBYMsI
MIEpEMEHHBIMH.
[Ipumeps! pemeHus
CHCTEM HEJIMHEHHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMM.
['paduueckas
UHTEpIIpeTalusl
YpaBHEHHUS C ABYMS
MIEpEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpaBHEHUM C ABYMS
MIEPEMEHHBIMU.
Pemenne TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YPaBHEHUI

Pemath mpocTeime CucTeMbl, B KOTOPBIX OJHO

W3 YPABHECHUH HE SIBIIACTCS JINHEHHBIM.

IIpuBoauTh rpaguyUecKy0 HHTEPIPETALUIO PEIICHUS
YPaBHEHUS C IByMsI IEPEMEHHBIMH M CUCTEM YPABHEHHUI
C ABYMSI IEPEMEHHBIMU.

PemiaTh TeKCTOBBIE 321a4H AITEOPANIECKIM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
HepaBeHncTtpa

12

YHucnoselie
HEPABEHCTBA U UX
CBOKMCTBA.
HepaBenctBo ¢ ogHOM
IIEPEMEHHOM.
JIunelinbie
HEPaBEHCTBA C OJTHOM
MIEPEMEHHOU U UX
petenre. CucTtemsl
JIMHENHBIX HEPABEHCTB

DopMyJUPOBATH CBOMCTBA YKCIOBbIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPAMHATHOM NIPSIMOM, JOKA3bIBAThH
anreOpanyeckKu.

IIpMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PELICHHUS 3a1a4.
PemiaTh TMHEHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHue HEPaBEHCTBA HA YMCIIOBOM MPSMOM.
PemaTh cucteMbl THHEHHBIX HEPABEHCTB, H300paxaTh
pelIeHNE CUCTEMBI HEPABEHCTB HA YMUCIIOBOW MPSIMOU
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C OJHOM NIEPEMEHHOU
Y UX PELICHHUE.
N3o0pakenne
pelIeHns TMHENHOTO
HEPABEHCTBA U UX
CHCTEM Ha YMCJIOBOM
PAMON

OyHKIWH. [lonsiTue pyHKUUM. Hcnoab3oBath PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
OCHOBHBIE IOHSTHS OO0uacTb onpeieNieHsl | CHMBOJIHKY.
Y MHO>KECTBO BoruucasaTs 3Havenust GyHKINNA, 3aJaHHBIX GopMyTiaMu
3HAYEHUN (DYHKLIHH. (mpu HEOOXOAMMOCTH UCTIONIB30BaTh KAJIbKYJISTOP);
CrniocoObI 3a1aHus COCTABJISAITH TA0JIMIbI 3HAYEHUH (QYHKIIUU.
byHKIMA. CTpouTh no Toukam rpaguku GyHKIIUN.
['padux byHKIIHN. OnucbIBaTH CBOMCTBA PYHKIIMKM HA OCHOBE €€
CaoiicTBa (hyHKLINH, rpauuecKoro npeacTaBICHUsI.
uX 0TOOpaxeHue Hcnoan3oBath PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
Ha rpaduke CHUMBOJIHKY.
HccaenoBath npuMepsl rpa@uKoOB, OTPAKAIONIUX PEATbHBIC
npotecchl U sijeHus. [IpuBoauTh NpUMepPHI MPOIIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBaAMHM.
Hcnonb30BaTh KOMIIBLIOTEPHBbIE POTPAMMBbI
JUTSl IOCTPOEHUSI TpauKOB (DYHKIIMI 1 U3yUEHUS UX CBOWCTB
OyHKIUH. UYrenne u noctpoerre | HaxoauTs ¢ moMmombio rpaduka QyHKIIMN 3HAYSHUE OTHOM

Uucnosbie QyHKINH

rpadukoB QyHKIIHIA.
[Ipumeps! rpadukoB

U3 pacCMaTpPUBAEMBbIX BEJIUYHUH 110 3HAYCHUIO APYTOM.
B HecnoxkHBIX cilydasx BbIpaxaTb GOpMyJI10i 3aBUCHMOCTh
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bynxmi,

MCIKAY BCIIMUNHAMM.

OTPAXKAIOIIUX OnucbIBaTH XapaKkTep U3MEHEHHUS OJTHON BETMYUHBI
peanbHbIE POLECCHI. B 3aBHCUMOCTH OT UBMEHEHUS IPYTOM.
OyHKIWH, Pacno3naBath BubI n3ydaeMbix GyHkiuil. [loka3siBaTh
OMMCBIBAIOIINEC CXEeMaTHYeCKHU M0JI0KEHNE Ha KOOPAUHATHOM IIJIOCKOCTH
IPSIMYIO 1 00paTHYo rpadukoB QyHKIMIA Bupa: Yy = X3,y =x3,y =vVx,y = |x|.
NPONOPIHOHAITLHBIC Hcnoab3oBaTh PyHKIUOHAIBHO-TPaUuYecKue
3aBUCUMOCTH, UX NMPeACTABJEHHUS IS PEIICHUS U UCCIIEIOBAaHUS YPABHEHUN U
rpaduKu. CHUCTEM YpPaBHEHHUI.
I'padux Gpynxumn IpumensaTs HU@PPOBbIEC PeCyPChI IS IOCTPOCHUS
y =X rpagukoB QyHKIIHIA
DOyHKIUU
y =x4,y =%,
y=vx,y=|x|;
rpaduyeckoe pereHue
YPAaBHEHUU U CUCTEM
YpPaBHEHUU

[ToBTOpEeHUE 1 00001IEHNE [loBTOpEHNE Bbi0MpaTh, NPUMEHATH, OLICHUBATH CIIOCO0bI CPABHEHUS

OCHOBHBIX ITOHATHU U
METOJI0B KypcoB 7 1 8
KJIacCOB, 0000IIEHHE

3HaAHUH

YuCell, BBIYUCICHUN, MPeoOpa3oBaHUil BbIpAKEHUH, pEIICHUS
YpaBHCHUM.

OcymecTBJIATh CAMOKOHTPOJIb BBINIOJIHIEMBIX JEHCTBUMN U
CaMOITPOBEPKY pe3yiIbTaTa BEIUUCICHUM, MpeoOpa3oBaHuH,
MTOCTPOCHHUI.

PemiaTs 3a1aum U3 peajibHOM )KU3HU, IPUMEHATH
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MaTeMaTUYECKUE 3HAHUS JIJISl PEIICHUS 3a/1a4 U3 IPYTrUx
MPEIMETOB.

PemiaTh TeKCTOBBIE 32/1a4M, CPDABHUBAThH, BLIOUPATH
CIOCO0OBI PEMICHUS 3a1a41

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOI PAMME
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9 KJIACC

HanmenoBanue paznena  |[KommuecTBo OcHOBHOE OCHOBHBIE BUJIBI IEITEIILHOCTH 00yUYarOIIMUXCS
(Temnl) Kypca 4acoB COZIEpKaHUE
Uucna 1 BEIYUCIICHUS. 9 PanmmonansHeie yncna, | Pa3BuBaTh nmpeacraBJ/IieHHs O YKHCIIAX: OT MHOXKECTBA
JlelicTBUTENbHBIE YnCTIa UppaLMOHAIbHBIE HaTypaJIbHBIX YUCEN 10 MHOKECTBA ACHCTBUTEIIBHBIX YHCEL.
4uCia, KOHEYHBIE U O3HaAKOMHTBCSI C BO3MOXXHOCTBIO ITPEICTABIICHHUS
OEeCKOHEUYHbIE NEHCTBUTENIBHOTO YMCIIAa KaK OECKOHEYHOHN JAeCATUYHON
JECATUYHBIE JPOOH. JIpoOH, IPUMEHSITh JIECATUYHBIE TPUOTKEHHS
MHOXeCTBO pPalMOHAIBHBIX U UPPALTUOHAIIBHBIX YUCEN.
JNEUCTBUTEIBHBIX HN300paxaTh 1cHCTBUTEIBHBIC YACIA TOUKAMHA
YHUCE,; KOOPJIUHATHOM IPSIMOM.
NEUCTBUTEIbHBIE 3anucbIBaTh, CPABHUBATH U YIIOPAA0YUBATH
yucia Kak JEMCTBUTEIbHBIE YUCIIA.
OEeCKOHEUHbIE BbInosHATH, coueTast yCTHbIE U TUCbMEHHBIE PUEMBI,
JECSTUUHBIE TPOOH. apudgmMeTnyecKue AeiiCTBUSA C PAlMOHAIIBHBIMU YUCIIAMH;
B3anMHO 01HO3HaYHOE | HAXOAMTb 3HAYCHHUS CTEIICHEW C LEIbIMH ITOKA3ATEISIMU U
COOTBETCTBHUE MEXY KOpHEW; BBIYMCJISATH 3HAUCHUS] YUCIOBBIX BBIPAKEHUM.
MHO>KECTBOM IHonyuyuTs npeacraBjieHne 0 3HAYUMOCTU
NEeUCTBUTEIBHBIX JEMCTBUTENbHBIX YHCEIT B MPAKTHYECKOU JeATEIbHOCTH
YUCENT U MHOXKECTBOM YEJI0BEKA.
TOYEK KOOPAUHATHOM AHAJIM3UPOBATH U JAeJIaTh BHIBOABI O TOUHOCTH
PSIMOM. NPUOJIMKEHUS ACUCTBUTEIBHOTO YUCIIA TPU PELICHUN
CpaBHeHue 3aja4.
JICUCTBUTEILHBIX uKcesl, | OKPYIJIfATh JeiCTBUTEIbHBIE YUCIA, BHIIOJHATH
apudmernyeckue NPUKHWAKY pe3ybTaTa BBIYMCICHUI, OLEHKY 3HaYEHU I
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JEUCTBUSA

C ICUCTBUTEILHBIMU
YHCIIaMH.
[Tpubnmxénnoe
3HAYCHHE BEJIUYHHBI,
TOYHOCTD
MPUOTMKEHUS.
OkpyriieHue Yuce.
[Ipukuaka u oleHka
pe3yJbTaToOB
BBIYUCJICHUH

YU CJIOBbBIX BBIp&)KGHHﬁ.
3HAKOMUTBLCH C I/ICTOPI/Ieﬁ Pa3BUTHUA MATCMATHKHU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OJTHON
MIEPEMEHHOU

14

JInHelHOe ypaBHEHUE.
Pemenne ypaBHeHui,
CBOJSILNXCS

K JINHEHWHBIM.
KBamgpaTtHoe
ypaBHeHHe. Pemenue
YPaBHEHU,
CBOJSILNXCS

K KBaJIpaTHBIM.
buksanpartusie
YpaBHEHHS.

[Ipumepsl perieHus
YPaBHEHUH TPEThEU

Y 4YETBEPTOU CTEIICHEN

OcBauBarth, 3alIOMMHATH U IPUMEHATH I'PapuyecKue
MeTO/AbI IIPU PELICHUH YPABHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBats Liesbie U IpOOHBIE YPaBHEHUS.

Pemiats JinHelHbIC U KBA/APATHbIC YPABHEHM,
YpaBHEHUS, CBOASIIMECS K HUM, IPOCTEHIIHE TPOOHO-
paLMOHAIIbHBIC YPABHEHUS.

IIpeanarars BO3MOKHBIE CIOCOOBI PEIIEHHS] TEKCTOBBIX
3a/1a4, 00Cy:KIaTh UX M peliaTh TEKCTOBBIE 3a/1a4U
pPa3HBIMHU CITIOCOOAMH.

3HAKOMHUTBCS € HCTOPHEH PAa3BUTHS MAaTEMATUKH
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pa3ioKEeHUEM
Ha MHOKHUTEJH.
Pemenue npo6Ho-
palMOHAIIBHBIX
YPAaBHEHH.

Pemntenne TekcTOBBIX
3a/1a4 anreOpanyeckum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHEHUE C AByMS
IIEPEMEHHBIMH U €TI0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YPaBHEHHM, OJTHO

13 KOTOPBIX JIMHEUHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
UHTEpIIpEeTaLs
CHUCTEMBI yPaBHEHUN

C IIByMsI IIEPEMEHHBIMH.
Pemenne TekcToBhIX

OcBauBaTh U NPUMEHATH IPUEMBI PELIEHUSI CUCTEMBI
JIBYX JIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJJTHO YPaBHEHHUE HE
ABJISIETCS JINHEUHBIM.

Hcnoan3oBaTrh GyHKIMOHAIBHO-TpaQUUECKUE
IIPEICTABIICHHUS [UIs] PelICeHUsI U HCCJIeI0BAHUS YPABHEHUI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpandyeckuM CrocoOOM: MepexoauTh OT CIIOBECHOU
(GhopMYyJIMPOBKY YCIIOBHS 3aJ1a4u K alnreOpanyecko Moienu
IyTEM COCTaBJICHUS CHCTEMBI YPABHEHUH; peliaTh
COCTABJICHHYIO CHCTEMY YPAaBHEHUI1; HHTEPIPETUPOBATH
pe3ynbTar.

3HAKOMUTBHCS ¢ HCTOPHMEH PA3BUTHSI MATEMATHKU
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3a/1a4 anreOpandecKuM
CIIocoO0M

YpaBHEHUS U HEPABEHCTBA. 16 Hucnosbie Yurarth, 3alIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
Hepasencrtsa HEPaBEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BAaTh CUMBOJIMKY U TEPMUHOJIOTUIO.
CBOICTBA. BoinoHaTh Mpeodpa3oBaHus HEPABEHCTB, HCMOJIb30BATH
JIunenHble JUTsl IpeoOpa3oBaHusi CBOMCTBA YHCIIOBBIX HEPABEHCTB.
HEpPABEHCTBA Pacno3HaBaTth JIMHENHbBIEC U KBAIPATHBIE HEPABEHCTBA.
C OTHOM EPEMEHHOMN Pemiath nuHElHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
1 UX PEIICHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIFOYAIOIINX
CucTteMbl JTMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PENIaTh UX; 00CYKIATh
HEPABEHCTB C OJTHOU MOJTyYEHHBIC PEIICHUS.
MIEPEMEHHOUN U UX N300pakaTh pellieHre HEPAaBEHCTBA U CUCTEMbI HEPABEHCTB
pelIeHHUE. HAa YHUCJIOBOM MPSIMOM, 3alIMCHIBATH PEIICHUE C TOMOIIBIO
KBanparnsie CHUMBOJIOB.
HEPABEHCTBA U UX PemiaThb kBasipaTHBIE HEPABEHCTBA, UCTIOJIB3Y S
pelIeHuE. rpaduyecKkue mpeacTaBICHUS.
I'paduueckas OcBauBaTh U NPUMEHATHb HEPABEHCTBA NIPU PEILICHUU
VHTEPIpPETALNS Pa3IMYHBIX 3a]1a4, B TOM YUCJIIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JIBYMS
MIEPEMEHHBIMU
OyHKIMH 16 KBagpaTtnunas Pacno3naBaTh BUIBI U3y4aeMbIX (DYHKIIHIA,

bynkus, e€ rpadux u
cBoricTBa. [Tapaboua,
KOOPJIMHATHI BEPIITHHBI
napaboJibl, OCh

WTKCTPUPOBATH CXeMATHYECKHU, 00bSICHATH
pacnoiokeHre Ha KOOPJAMHATHOM MIIOCKOCTH rpauKoB

Gyuxuuii Buga: y = kx,y = kx+ b,y = k_, y = X2
X
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CUMMETPUH Mapaldobl.

I'paduku pyHKIMIA:
y =KX,
y=kx + Db,
Kk
y = _,
X
y= x4y
= X3’y:
\/x,y =
| x|

y =x3,y =,y = | x| B 3aBHCHMOCTH OT 3HAYCHUIA
K03((PUIIMEHTOB; ONMUCHIBATH UX CBOMCTBA.
Pacno3naBath kBagpaTruHyto GyHKIHIO 110 GopMyIIe.
IIpuBoauTH NpUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peaNbHON KU3HU, PU3UKHU, TEOMETPUH.

BoisBasaATh 1 0000111aTh 0COOCHHOCTH Irpaduka
KBaJpaTUYHON PyHKIUU Y = ax? + bx+ c.

CTpouthb 1 N300pakaTh cXeMaTHYeCKH TPaPUKU
KBaJIpaTHUHBIX (PYHKIIHIA, 3aJaHHBIX (hOpMyTamMu BUA
y=ax’, y=ax’+q,y=a(x +p)3y=ax?+bx+c.
AHAJIM3MPOBATH U MPUMEHSATH CBOMCTBA U3YUYEHHBIX
GyHKIUH 17151 X TOCTPOEHUS, B TOM YHCIIE C IOMOILBIO
IU(POBBIX PECYPCOB

Yuc1oBbIE
MOCJIE10BATEILHOCTH

15

ITonsaTue ynciIoBOM
IOCJIEIOBATCIBLHOCTH.
3amanue
ITOCJIEIOBATEIBHOCTH
PEKYPPEHTHOM
bopmynoi u

dbopmyIoii N-To YiieHa.

Apudmernueckas u
reoMeTpu4ecKas
IIPOTPECCUH.
@opmyJibl N-ro YieHa
apupMeTHIECKON 1
F€OMETPUUECKOMN

OcBauBaTh U NPUMEHATH UHJIEKCHbIE 0003HAUYEHHUS,
CTPOMTH peuYeBbie BHICKA3BIBAHMS C HCIIOJIb30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOU C TIOHITHEM
IIOCJIEI0BATEIBHOCTH.

AHanuzupoBaTh GopMyIry N-ro yjaeHa
NIOCJIEA0BATEIBHOCTHU UIIU PEKYPPEHTHYIO (POPMYITY

¥ BBIYUCJIATH WICHBI I10CIEN0BATEIBHOCTEN, 3aJaHHBIX
TUMU (HopMysIamu.

YcranaBaMBaTh 3aKOHOMEPHOCTb B IOCTPOECHUU

MMOoCJICA0BATCIbHOCTH, €CJIM BLIITMCAHBI IICPBBIC HECKOJBKO

€€ WICHOB.
Pacno3naBath apuMeTUUECKYIO U TEOMETPHUUECKYIO
MIPOTPECCUM MPU PA3HBIX CIIOCOOaX 3adaHUs.
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MPOTPECCUM, CYMMBI
MEePBBIX N YJICHOB.
N3obOpaxkeHue 4ieHOB
apupMeTHIECKOi 1
r€OMETPUIECKON
MPOrPECCUI TOUKAMHU
Ha KOOPAWMHATHOMN
IJIOCKOCTH.
JIuHenHbIl U
SKCIOHEHINATbHBIN
pOCT.

CI10HBIE POLIEHTHI

Pemarsb 3a7a4u ¢ ucoap30BaHUEM (OpPMYT N-TO YieHa
apu(PpMETUYECKON 1 TEOMETPUUYECKON MPOrPeCcCrii, CyMMbI
MEPBBIX N YJIECHOB.

N3006paxkaTthb 4ieHbI TOCIEI0BATEILHOCTH TOUKAMU

Ha KOOPJIMHATHOM MJIOCKOCTH.

PaccmaTpuBath npuMepsl NPOUECCOB U SIBJICHUM

U3 peasbHOM JKU3HHU, WILTIOCTPUPYIOIINE U3MEHEHNE

B apu(pMETUYECKOIN MPOrPeCcCru, B TeOMETPUIECKOM
IPOrpeccuu; N300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpauyecku.

PemaTh 3agaum, CBsI3aHHBIE C YHCIOBBIMU
MOCJIEIOBATEILHOCTSIMH, B TOM YHUCJIE 3aa4d U3 peabHOM
’KU3HH C UCITOJIH30BaHUEM ITU(DPOBBIX TEXHOJIOTHH
(9MEeKTPOHHBIX TAOIUII, TPaUUECKOT0 KAIbKYJISATOpA U T.11.).
PemaTh 3a1a9n Ha CII0KHBIE TIPOIEHTHI, B TOM YHCIIC
3aJlayy U3 peaibHOU MPAKTUKH (C UCIIOIH30BAHUEM
KQJIbKYJISITOPA).

3HAKOMHUTBCS ¢ HCTOPHEH PA3BUTHS MATEMATUKH

[ToBTOpEHue, 00001ICHUE,
CHUCTEMATHU3aINS 3HAHUU

18

Yucaa u
BbIYMCJIEHHS (3AIKCh,
CpaBHEHUE, JECHUCTBUS
C ICMCTBUTEILHBIMU
YUCJIaMU, YUCIIOBAas
npsiMasi; TPOLICHTHI,
OTHOIIICHMUS,
IPONOPLINH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJAMHOKECTBO,
orepalyy HaJ MHOXECTBAMHU; MCIOJIb30BATh rpapuiecKoe
IIPEICTABIICHUE MHOXKECTB ISl ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJICHHUM, ITPU PEIIEHUU 33]1a4 U3 JPYTUX
y4eOHBIX MTPEAMETOB.

AKTYaJIu3HPOBATHh TEPMHUHOJIOTHIO U OCHOBHbIE
NeHCTBHSA, CBSI3AHHBbIE C YUCJIAMU: HATYPAJIBHOE YUCJIO,
IIPOCTOE U COCTABHOE YUCIIA, IETMMOCTh HaTypalbHbIX
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OKpYTJIEHUE,
npuOIIKEeHuE,
OLIEHKA; pelIeHne
TEKCTOBBIX 3a71a4

qyuCes, MPU3HAKU JICIMMOCTH, 1I€JI0€ YHUCIIO, MOYJIb YHCIIA,
OOBIKHOBEHHAsSI M IECSITUYHAS JPOOHU, CTaHIaPTHBIN BU/T
qucia, apupMEeTHUECKUN KBaJIpaTHBIN KOPEHb.
BbINoJIHATH 1eiicTBUS, CPABHMBATH M YIIOPSIA0YMBATH

apuPpMETHIECKIM YHCIIa, MPEACTABIISTH YACIa HA KOOPIUHATHOM MPSMOH,
Croco0om) OKPYIJIATH YMCJA; BHINOJHATH MPUKUAKY H OLIEHKY
pe3ysbTaTa BHIYUCICHUN.
PemaTh TekcTOBBIE 321a4U apUPMETUYECKUM CITOCOOOM.
PemaTe npakTuyeckue 3a4a4u, CoiepKallye MPOLECHTHI,
JI0JIN, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpeMsI — PACCTOSIHHUE, [IEHA — KOJIMYECTBO — CTOMMOCTb,
00BEM paboTel — BpeMsi — MPOU3BOAUTEIBHOCTD TPY/aA.
Pa30upars peasibHbIE )KU3HEHHBIE CUTYAIUH,
(opMyIupoBaTh UX HA SI3bIKE MATEMATHUKH,
HAXOMWTH PEIICHUE, IPUMEHSISI MATEMAaTUYECKUI anmnapar,
HHTEPIPETHPOBATH PE3YJIHTAT
AsredOpanyeckue OnepupoBaTh NOHATUSAAMU: CTEIICHB C 1I€JIBIM
BbIPAKEHUS nokasareyieM, apu(pMETHUECKUI KBaIpaTHbI KOPEHBD,
(mpeobpa3zoBaHme MHOTOWIEH, anredpandeckas Apoob, TOXKACCTBO.
anredpanvecKux BbInoJHATH OCHOBHBIE [1€iCTBUS: BBIOIHATH PACUETHI
BBIPAXXCHUU, 1o opmyiiam, mpeoOpa3oBbIBATH LIEJIbIE, TPOOHO-
JOITYCTUMBIE palMOHAIbHbBIE BEIPAYKEHUS U BHIPAXKEHUS C KOPHIMM,
3HAYEHMUS]) peann30BbIBaTh Pa3JI0OKEHUE MHOTOYJIEHA HA MHOXKHUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHUEM (OPMYIT Pa3HOCTH
KBaJpaTOB U KBaJIpaTa CyMMbI U Pa3HOCTHU; HAXOIUTh
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JIOTIYCTUMBbIE 3HAUEHUSI IEPEMEHHBIX I JPOOHO-
PalMOHAJIBHBIX BBIPAXKEHNUM, KOPHEH.

MopenupoBath ¢ TOMOLIBIO GOPMYJI peabHbIE IPOLECCH
Y SIBJICHUS

DOyHKIUU
(moctpoeHnue,
CBOWCTBA U3YYEHHBIX
dynKImi;
rpaguuecKoe pereHue
YPaBHEHUN U UX
CUCTEM)

OnepupoBatb NOHATHAMM: QyHKIINA, TpaduK QyHKIUH,
HYJIH PYHKIHUH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA,
MIPOMEKYTKU BO3pACTaHus, yObIBaHUS, HAUOOJIbIIIEE U
HaMMeEHbIIIee 3HaYeHUsT (QYYHKIIUHU.

AHAJIM3MPOBATh, CPABHUBATH, 00CYKIAaTh CBOMCTBA
GyHKIMHA, CTPOUTD UX TpadUKH.

OnepupoBaTth NOHATUSAMM: TIPsIMast MPONOPLIMOHAIBHOCT,
oOpaTtHas MPONMOPIMOHATBLHOCTS, JIMHEIHAS (DYHKITUS,
KBajJpatuyHas QyHKIMA, napadosa, runepooia.
HUcnonb3oBaTh rpaduKu 17151 ONIPEICITICHUS] CBOMCTB,
MPOIIECCOB U 3aBUCUMOCTEM, TSl pEIICHUS 3a/1ay U3 IPYTHUX
Y4EOHBIX TTPEAMETOB U PEAIbHON KU3HU; MO/IEJIMPOBATH

C MIOMOIIIBIO TPa(hUKOB peabHbIE MPOIIECCHI U SBJICHUS.
Bripaxkars ¢gopmysiaMmu 3aBUCMMOCTH MEXK/1y BEJIMUYNHAMU

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«"EOMETPUS» B /-9 KIIACCAX

COAEPXKXAHUE OBYUYEHUSA 7 KJIACC

HauasnbHbie noHsATHs reoMeTpun. Touka, mpsiMasi, OTpe30K, JIyd. YToi. Buasl yrios.
Beprukanbubsie U cMexHbIE yIUIBL. bruccekTpuca yria. JJomanas, MHOroyrosibHuK. [IapaineasHOCTh U IEPIIEHAUKYIIAPHOCTD IIPSAMBIX.
CummetpuuHnblie purypsl. OCHOBHBIE CBOICTBA 0CEBOM cuMMeTpud. [IpuMepsl CHMMETpUN B OKPY’KAIOIIEM MUDE.
OcCHOBHBIE IOCTPOEHUS C MIOMOILBIO LUPKYJIS U JInHeHKU. TpeyronbHuk. BricoTa, Menuana, OuccekTpuca, uX CBOMCTBA.
PaBHOOEpEHHBIN 1 pABHOCTOPOHHUI TpEyroibHUKU. HepaBeHCTBO TpeyrojibHUKA.
CBoiicTBa M PU3HAKK paBHOOEPEHHOTO TpeyroybHuKa. [Ipu3Haku paBeHCTBa TPEYTOJbHUKOB.
CBolicTBa 1 NpPHU3HAKHA NApAIIENBbHBIX NPsAMbIX. CymMMa YIJIOB TPEYroJIbHHKA.
BrentHue yriel TpeyroJbHHKA.
[IpsimoyrosibHbINM TpeyronbHUK. CBONCTBO MEAMAHBI MPSAMOYTOJbHOTOTPEYTrOJIbHUKA, TPOBEAEHHONW K TunoTeHy3e. [IpusHaku
PaBEHCTBA NPAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrOJIBHBII TPEYTrOJabHUK C yIiioM B 30°.
HepaBeHcTBa B reoMeTpHM: HEPABEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM, TeopeMa 0 OOJIbIIEM yIiie U O0bllen
CTOpPOHE TpeyroJjibHUKA. [IeprieHIuKyIIapy HaKJIOHHAS.
['eomeTpuueckoe MecTo ToueK. bruccekTprca yriia u cepeIMHHBIA NEPIIEHANKYIISP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOUEK.
OKpy»XHOCTb U KpYyT, XOpJia U IUaMETP, UX CBOMCTBA. B3auMHOE pacronokeHne OKpyKHOCTU 1 TpsiMoii. KacarenbHas u cexymas
K OKpy>kKHOCTH. OKpY>KHOCTb, BIIMCAHHAs B YroJl. BnircanHas 1 onvcaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

Uetsipéxyronpuuku. [lapannenorpaMm, ero nmpusHaku U cBoMcTBa. YacTHbIeCTydau napajuieorpaMMOB (MPSIMOYTOJIbHUK,
pomMO, KBaJpar), X MpU3HAKU U CBOMCTBA. Tpanenus, paBHOOOKas Tparnenus, e€ CBoicTBa U mpu3Haku. [IpsMoyroibHas Tpaneusi.
Meron ynBoenus Meauansl. LlenTtpanbHas cummerpust. Teopema Qaneca v TeOpeMao MPOIOPLUUOHAIBHBIX OTPE3Kax.
Cpennue TMHUY TPEYroJibHUKA U Tpaneuuu. LIeHTp Macc TpeyrojbHuKa.
[Tonobue TpeyronbHuKoB, KO3 unueHT noaodus. [Ipusnaku nogodust TpeyroabHUKOB. [IpruMeHenne mogoous mpu pereHnn

IMPAaKTHYCCKUX 3aaa4.
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CaoiicTBa 1moiajel reomerpuueckux puryp. opmyisl 11 MWIOMAAUTPEYTONBHUKA, MapalijieiorpaMMa, poM0a U Tpamneluu.
OTHollleHHe MI0Ia el MOA00HBIX (Uryp.
Brruncnenne miomaaei TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIeTYaToOl Oymare.

Teopema [Iudaropa. Ilpumenenue teopemsl [Tudaropa npu pemeHn NpakTUYECKUX 3a1a4.

CHHyC, KOCHMHYC, TaHI€HC OCTpPOrO yIja MPSAMOYTOJIbHOIO TpeyrojpHuKa. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
Tpuronomerpuueckue GyHkiuu yrioBB 30°,45° u 60°.

BnucanHble M LEHTpaJIbHBIE YIUIBI, YTOJI MEXKIY KacaTelIbHOM W XOpAOH. YIUIBI MEXIy XOpAAMH U CEKyIMMH. BrvicanHble u
ONKCAaHHbIE YETHIPEXYTOJIbHUKHU. B3anMHOepacnoioxkeHue 1ByX okpyxHocteil. Kacanue okpyxHocreil. O0miye kacaTenbHbIe K IBYM
OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tauresc yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. DOPMYIIBI TPUBEICHMUS.

Pemenune TpeyronpHukoB. TeopeMa KOCUMHYCOB M TEOPEMA CUHYCOB. PerieHue npakTHuecKuXx 3a1a4 ¢ UCI0Ib30BaHUEM TEOPEMBI
KOCHUHYCOB M TEOPEMbI CHHYCOB.

[IpeobpazoBanue noaodus. [lono6rue COOTBETCTBEHHBIX JJIEMEHTOB.

Teopema 0 mpon3BeIEeHNH OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEACHUHN OTPE3KOB CEKYLIUX, TEOpPEMA O KBaIpaTe KacaTeIbHOM.

Bekrop, anvHa (MOIyJib) BEKTOpa, COHAINPABIEHHBIE BEKTOPHI, IPOTUBOIMOJIOKHO HANPABICHHbIE BEKTOPHI, KOJUIMHEAPHOCTD
BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMH HAJl BEKTOpaMHU. Pa3iioxkeHnue BeKTopa o JByM HEKOJUIMHEAPHBIM BekTopaM. KoopauHaTel
BekTOopa. CKansipHOE€ MPOU3BEACHHE BEKTOPOB, NPUMEHEHHUE JJI HaXOXKIEHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATBHI HAa IUIOCKOCTU. YPaBHEHUsA NPSMOM U OKPYKHOCTUB KOOPJAWHATAX, IEPECEUCHUE OKPYKHOCTEN U
npsMbIX. MeTo1 KOOpAUHAT U €ro MPUMEHEHHE.

[IpaBusbHBIE MHOTOYTOJIBHUKH. J{TMHA OKpYKHOCTHU. ['pagycHas u paguaHHas Mepayriia, BEIUMCIECHUE JIMH IyT OKPYXKHOCTEH.
[Tnomane kpyra, CEKTOpa, CErMEHTA.

JIBUKEeHUs MJIOCKOCTH U BHYTPEHHUE CUMMETpuUU (Guryp (3sieMeHTapHble npeacrasienus). [lapannensusiii nepenoc. [ToBopor.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIC pe3ynbTaThl OCBOEHUS MTPOrpaMMBbl y4eOHOIO Kypca K KOHILy 0OydeHus: B 7/ KJacce:
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Pacnio3naBaTh U3y4eHHbIE reOMETpUYECKHe (PUTYpBI, ONPEIEIATh UX B3aUMHOE PACIIOIOKEHUE, H300pakaTb T'€OMETPUUYECKUE
GbuUrypbl, BBIIOJHATH YEPTEXKH MO YCIOBUIO 33/1auu. V3MepsaTh JTUHEHHbIE U YIJIOBbIE BEJMUYMHBI. PemaTth 3aja4u Ha BHIYMCIICHUE
JUTUH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenatb rpyOyI0 OIIEHKY JTUHEHHBIX U YTJIOBBIX BEJIMYHUH MPEIMETOB B pEaJbHOM JKU3HU, pPa3MEpOB MPUPOIHBIX OOBEKTOB.
Paznuuate pasmepsl 3THX OOBEKTOB IO MOPSIAKY BEIUYUHBI.

CTpouTh 4epTe U K TCOMETPUUECKUM 3a]ja4aM.

[Tonp30BaThCA MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCIIOIL30BaTh MPU3HAKK MCBOICTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB
IIPY PELLICHUU 3a/a4.

[IpoBOANUTE JTOTUYECKUE PACCYKICHUS C UCIIOIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonp30BaThCA NpU3HAKAMU PABEHCTBA IIPSAMOYTOJIBHBIX TPEYTIOJIbHUKOB,CBOMCTBOM MEIHUAHBI, IMPOBEAEHHOW K TUIIOTEHY3€E
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PELICHUU T€OMETPUUECKHUX 3a1a4.

Onpenenars NapajjieIbHOCTh MPSIMBIX C TIOMOIIBIO YTJIOB, KOTOPbIE 00pa3yeT ¢ HUMU cekymas. OnpenensTh napamuieTbHOCTh
IIPSMBIX C IOMOUIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOU IMPSMOU 10 TOYEK APYTOM MPSIMOM.

Pemrats 3amaun Ha KeT4aTOM Oymare.

[TpoBOIUTH BHIYMCIICHUS] U HAXOJIUTh YHUCIIOBbIE M OYKBEHHBIC 3HAYEHHWS YTJIOBB T€OMETPUUYECKUX 3a7adax C
VCIOJIb30BaHUEM CYMMBI YIJIOB TPEYIOJIbHUKOB MMHOIOYTOJIBHUKOB, CBOMCTB  YTJIOB, o0Opa3oBaHHBIX  TIPH
MepeceYeHnn JIBYXITapaJUICIIbHBIX MIPSAMBIX CEKYIIIEH. Pemarth nmpakTudeckre 3a1a4u Ha HAXO0XKJICHHUE YIJIOB.
Brnagers mOHATHEM T'E€OMETPUYECKOTO MeECTa TOYEeK. YMETh OMpeeisaTh OMCCEKTPUCY yTila U CepeaUHHBIN
MEPIICHANKYJISIP K OTPE3KY KaK T€OMETPUUECKHE MECTa
TOYEK.

DopMyIUpOBaTH ONPEAEIEHUS OKPYKHOCTH Y KPYra, XOp/Ibl ¥ JUAMETPA OKPYKHOCTH, IOJIB30BAaThCA MX CBOMCTBAMHU. Y METH
MPUMEHATh 3TH CBOWCTBA MPU PELICHUH 3a/1a4.

BrangeTs moHsATHEM OMMCAHHON OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh HaxoiuThe€ 1ieHTp. [lonp3oBaTbes paktamMu 0 TOM, 4TO
OMCCEKTPUCHl YIJIOB TPEYroJibHUKA TMEpPeceKaroTcs B OJHOM TOYKE, U O TOM, YTO CEPEIUHHBIC MEPICHAUKYISIPHI K CTOPOHAM
TPEYTrOJIbHUKA [IEPECEKAIOTCS B OJTHOU TOUKE.

Bnagerp 1mOHATMEM KacaTeabHOW K OKPYKHOCTH,  IIOJB30BAaThCA TEOPEMOWMO NMEPIECHAUKYISPHOCTH KACaTEeIbHOU U
paauyca, TpOBEAEHHOIO K TOUKE KACaHUS.

[Tonmp30BaTHCA NPOCTENIIUMU TEOMETPUUECKUMU HEPABEHCTBAMU, IOHUMATh UX MPAKTUYECKUN CMBICII.
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HpOBOI[I/ITI) OCHOBHBIC TCOMCTPHYICCKHUC ITIOCTPOCHUS C ITIOMOIINBIO HUPKYJIA U JIMHEHKH.

[IpenMeTHbie pe3ynbTaThl OCBOCHHUS MPOTpamMMbl Y4eOHOro Kypca K KOHI[yoOydeHwus B 8 kjacce:

Pacrio3zHaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MTOJb30BATHCANX CBOMCTBAMH IIPU PEIICHUU
reOMETPUUECKHX 3a/1a4.

[IprMeHsTh CBOMCTBA TOUKH TEPECCUCHUs] MEIAUaH TPEYyrojbHUKa (LIEHTpa Macc)B pElISHUH 3aj1ad.

Bnagere nmoHATHEM CpeAHEW JMHUM TPEYTOJbHUKA W TpaneluH, MPUMEHITh UXCBOWCTBA MPU PEUICHUU T'€OMETPUUYECKUX
3anad. [lons3oBarecs Teopemont daeca

Y TEOPEMOI1 O MPOMOPIIMOHATBHBIX OTPE3KAX, IPUMEHATh UX JIJIs PEUICHUS MPAKTUYECKUX 3aa4.

[IpuMeHsTh NpU3HAKKU NO100UsI TPEYTOJIBHUKOB B PEIICHUH T€OMETPUUECKUX 3a]1ay.

[Tonws3oBaThesa TeopeMoii [Tudaropa s penieHrus reoMeTpUYeCKUX U MpakThudeckux 3a1ad. CTpouTh MaTEMaTUYECKYIO0 MOJIETb
B MMPAKTUYECKUX 3a7a4axX, CAMOCTOSTENIBHO JEJaTh YEPTEK U HAXOIUTh COOTBETCTBYIOIINE JJIUHBI.

Brnanerr MOHSATHUSAMH CHHYCa, KOCMHYCa W TaHT€HCA OCTPOrO yrja MPsSMOYTOJIbHOTO TpeyrojbHuKa. [lojib30BaThCsi ATUMHU
MOHATUSIMU JJIS PELLICHHS IPAKTUYECKUX 3a7a4.

Beruucnars (pa3auyHbIMU  CIIOCOOAMU) TIONIAAb TPEYroJbHUKA W IUIOMIAAM MHOTOYTOJIbHBIX (uryp (mosb3ysich, e
HEO0OXO0IUMO, KATbKYJISTOpOM). [I[pUMEHSTh MOTyuYeHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4aXx.

Brnaners NMOHATHSAMU BNHCAHHOTO M LIEHTPAJIBHOTO YIJIa, UCIOJIL30BaTh TEOPEMBIO BIIUCAHHBIX YTJIAX, YTIaxX MEXKIY XOpJaMU
(CeKyIuMHM) U yriie MEXIy KacaTeIbHON UXOPIOM MPHU PEIICHUN FeOMETPUUYECKHUX 3a/1a4.

Brnaners MOHSITHEM OMMCAHHOTO YETHIPEXYTOJIbBHUKA, MPUMEHITh CBOMCTBA ONHCAHHOTO YETHIPEXYTOJIbHUKA MPU PEIICHUU
3azay.

[IpuMeHsATh MOydeHHBbIC 3HAHUSI HA MPAKTUKE — CTPOUTh MAaTEMAaTHUYECKUE MOJCIUIJA  3aJad  peajbHOM  KU3HU U
MPOBOAUTH COOTBETCTBYIOIINE BBIYHCIICHUS] C TIPUMEHEHUEM TOJ00US M TPUTOHOMETPHH (IOJIB3YsICh, TJE HEOOXO0IUMO,
KJIBKYJISITOPOM).

[IpeameTHbIE pe3ynbTaThl OCBOEHUS MTPOrpaMMbl y4eOHOIO Kypca K KOoHILy o0ydyeHust B 9 kJacce:

3HaTh TPUTOHOMCTPHYICCKHUC (bYHKI_[I/II/I OCTPBIX YIJIOB, HAXOJAHUTHb C HMX IMOMOLIBIO PA3JIMYHBIC 3JICMCHTBI IMPAMOYI'OJIBHOI'O

TPEYTOJbHUKA («PEIICHUE TPSIMOYTOIbHBIX TPEYTOJbHUKOBY). Haxonuth (C NOMOIIBIO KalbKyJIATOpa) JJIWHBI W YIJIbI JJIS
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HETAOJIMYHBIX 3HAUYCHUH.

[Tonb3oBaTbes QopMysnamMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIACCTBOM JJIi HAXOXKIIEHUS COOTHOIICHUMN
ME¥XK]ly TPUTOHOMETPUUYECKUMHU BEJTMYHMHAMU.

Hcnonb3oBaTh TEOpEeMbl CHHYCOB W KOCHUHYCOB ISl HAaXOXKJIECHMSI Pa3IMYHBIX DJIEMEHTOB TpPEYroJibHUKA («pelieHue
TPEYTOJILHUKOBY), IPUMEHSTh UX MPHU PEIICHUU T€OMETPUUECKUX 3a/1au.

Brnagers mousTusiMU mpeoOpa3oBaHus MOA0OMS, COOTBETCTBEHHBIX 3JEMEHTOB MOA0OHBIX Quryp. [lonb3oBatbes cBoMcTBaMuU
o100l MMPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JUIMHBI M HAXOJUTDH YIJIbl Y MOJ00HBIX Guryp. [IpumeHsThs cBONCTBA MOI00MSB
NPAaKTUYECKUX 3ajayax. YMETb NPUBOAUTHL NPUMEPHI MOJOOHBIX (PUTYPB OKPYKAIOIIEM MUPE.

[lonp30BaThCA TEOPEMAMU O MPOU3BEACHUN OTPE3KOB XOP/I, O IPOU3BEICHUHN OTPE3KOB CEKYIINX, O KBAAPATE KaCATEIbHOM.

[Tonb30oBaThCA BEKTOpAMU, TOHUMATh UX T€OMETPUUECKUI U PU3NYECKUIM CMBICH, IPUMEHSTh UX B PEIICHUH T€OMETPUUECKUX U
dbusnueckux 3aaa4. [[puMeHsTh CKaJISIpHOE MPOU3BEACHUE BEKTOPOB ISl HAXOXKICHUSI IJTUH U YTJIOB.

[Top30BaTHCS METOAOM KOOPAWHAT HA MJIOCKOCTH, PUMEHSATH €r0 B PEIICHUU TEOMETPUICCKUAX M TIPAKTHYECCKUX 3a/1a4.

BrangeTs MOHATHSAMH MPAaBHUIIBHOTO MHOTOYTOJIbHHUKA, JUTMHBI OKPYKHOCTH, JUTMHBI TyTH OKPYKHOCTH M paJIUaHHON MEpHBI yIJIa,
YMETh BBIYHUCIIATH IJIOMIAIb KpyTa U ero yacTed. [[puMeHsITh oTydeHHbIC YMEHHUS B MPAKTHUECKUX 3a/1adax.

Haxonuthb ocu (W11 IICHTPBI) CHMMETPUU PUTYD, TPUMEHSTh IBIXKCHHS ITIOCKOCTUB MPOCTEHIITNX CITydasX.

[IpuMeHATh MOTyYeHHBIC 3HaHHUS HA TMPAKTUKE — CTPOUTh MAaTEMATHYCCKUE MOMCTHUIIS  3aJad  pealbHOM  KU3HU W
MPOBOJUTH  COOTBETCTBYIOIIME  BBIUMCICHUSA C MPUMEHEHUEM MOA00US U TPUTOHOMETPUYECKUX (YHKIUN (MONB3YSCh, T
HEO0O0XO0IUMO, KAIBKYJISITOPOM).

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue pazgena |KonudecTBo OcHOBHOE OcHOBHBIE BUJIBI ACATEILHOCTH 00YYaAOIINXCSI
(TembI) Kypca 4acoB COZIEpKaHue
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[Ipocrerimme
reoMeTpudeckue GUrypsl u
UX cBoucTBa. M3mepenne
FEOMETPUYECKUX BEJIUYNH

14

IIpocrerimmue
r€OMETPUUECKUE
OOBEKTHI.
MHOTOYTOJIbHUK,
JIOMaHas.

CmexHbIe U
BEPTUKAJIbHBIE YTJIBL.
PaGota

C MPOCTEUIITUMU
YepTEeKAMMU.
N3Mepenune TMHEHHBIX
Y YTJIOBBIX BEJIUYMH,
BBIYUCJIEHUE OTPE3KOB
Y yTJIOB

@opMyIMPOBATh OCHOBHBIE IIOHATHUS U ONPEICIICHHUS.
Pacno3naBaTth H3ydeHHbIE TEOMETPUUECKUE (PUTYPBI,
onpeaesiTh NX B3aHMHOE PACIOJI0KEHHUE, BHINOJIHATD
YepTEXK 0 YCIOBUIO 3a1a4H.

ITpoBoauTH NpOCTENIINE IOCTPOCHMSI C TOMOILBIO LIUPKYJISA
Y JINHEUKHU.

N3mepsaThb TMHENWHBIE U YTIIOBBIE BEIMYUHBI TEOMETPUYECKHUX
U IPaKTUYECKUX OOBEKTOB.

OmnpenessiTh «Ha I71a3» pa3Mepbl peaabHbIX OOBEKTOB,
NPOBOAUTH IPyOyI0 OILIEHKY UX pa3MEPOB.

PemaTe 3a1a4n Ha BBIYKCIIEHUE IJIMH OTPE3KOB U BEIMYNH
YTIIOB.

PemaTp 3a1aun Ha B3aMMHOE PaCIIOIOKEHUE
reOMETPUICCKHUX (DHUTYD.

IIpoBoauTH KIaCCU(PUKALIMIO YTIOB, BBIYMCIATH
JIMHENHBIE U YIJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HE0OXOJUMbIE 10Ka3aTeNbHbIE PAaCCYKICHUS.
3HAKOMUTBHCS € HCTOPHUEN PA3BUTHSA T€OMETPUN

TpeyroabHuKu

22

IToHsTHE O paBHBIX
TPEYroJIbHUKAX U

Pacno3naBaTthb napbl paBHBIX TPEYTOJLHUKOB HA TOTOBBIX
yepTexax (C ykazaHHeM IMPU3HAKOB).
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MIEPBUYHBIC
MIpEACTaBICHUS

O paBHBIX (hUTypax.
Tpu npuszHaka
paBeHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOIICTBO M€IMAHBI
PSIMOYTOJIBHOTO
TPEYTroJIbHHKA,
MIPOBEIEHHOU

K TUTIOTEHY3E.
PaBHOOepeHHBIC U
PaBHOCTOPOHHHUE
TPEYrOJIbHUKHU.
[Ipu3Haku u CBOMCTBA
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasencrtaa

B T€OMETPHH.
IIpsAMOyTOJIBHBIN
TPEYTOJIbHUK C YTIIOM

B 30°

BoiBoauTh creacTBYs (PABEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

@ opMyJIUPOBATH ONPEICIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJBHOTO, IPSIMOYTOJILHOTO, PABHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHIUKOB; OMCCEKTPHUCHI, BHICOTHI,
MeJIMaHbl TPEYTOJIbHUKA; CEPEIMHHOIO NEPHEHANKYISIpa
OTpe3Ka; IEPUMETPA TPEYTOIbHUKA.

@opmyIMPOBaTh CBOWCTBA U IPU3HAKHU PABHOOEIPEHHOTO
TPEYTOJbHHUKA.

CTpoutsb 4epTexu, pemaTh 3a1a494 C [IOMOUIbIO
HaxXO0>XJICHUSI PaBHBIX TPEYTOJbHUKOB.

IIpyuMeHATH TPU3HAKY PABEHCTBA NPSIMOYTOJIBHBIX
TPEYTOJbHUKOB B 3a7a4ax.

Ucnoan3oBath UPpoBEIE peCypChl 1JIA UCCAeT0BAHUSA
CBOMCTB H3y4aeMbIX QuUryp.

3HAKOMUTBCS ¢ HCTOPHEN PA3BUTUS T€OMETPUU

67




[lapannenbHble NpsIMBIE,
CyMMa YTJIOB TPEYroJIbHUKA

14

[TapannenbHbIE
IpsAIMbIE, UX CBOKCTBA.
Hakpecrt nexammue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
oOpa3oBaHHbIE

IIPU MepEeCeYECHU N
napajuienbHbIX
MPSAMBIX CEKYILEH ).
[Ipu3Hak
[IapaJuIeIbBHOCTH
MPSIMBIX Y€pe3
PaBEHCTBO PACCTOSIHUMN
OT TOYEK OJHOU
MPSAMOM O BTOPOM
MPSAMOM.

Cymma yrioB
TPEYrOJIbHUKA.
Bremnue yriibsl
TpPEYroJIbHUKa

D®opMyJIHPOBATH MOHATHE [TAPATUICIIBHBIX IPSAMBIX,
HAXOAUTH IPAKTUYECKUE IIPUMEPHI.

M3yuaTh cBOWCTBa yIJIOB, 00Pa30BAHHBIX MPU NIEPECEUECHUH
napaJuIebHBIX NPSMBIX ceKylel. IIposoauTts
A0KA3aTeJIbCTBA [TAPAJUIEIIBHOCTH IBYX IPSIMBIX C TOMOIIBIO
YIJI0B, 0Opa30BaHHBIX MPU NEPECEUCHUH ITUX MPAMBIX
TPEThEU MPSIMOM.

BopI4HCIsITH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
HaxoanTh yncioBbie 1 OyKBEHHbIE 3HAYEHUS YTIIOB

B TEOMETPUYECKHX 33/1a4ax C UCIIOJIb30BAHUEM TEOPEM

O CYMME€ YIUIOB TPEYI'OJIbHUKA U MHOTOYT'OJIbHUKA.
3HAKOMHUTBCS C HCTOPHEN Pa3BUTHS T€OMETPHUU

OKpy>KHOCTB U KPYT.
['eomeTprueckue
MMOCTPOCHUS

14

OKpyX HOCTb, XOpJia U
JIHaMETP UX CBOKCTBA.
KacarenpHas

K OKPY>KHOCTH.

OKpy»X HOCTb,
BIMCAHHAsA B yTOJL.

DopMyIHpPOBaATH ONpeleIeHUs . OKPYKHOCTH, XOPbI,
JIMaMEeTPa U KacaTelIbHOM K OKpyKHOCTH. U3y4aTrh nx
CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
HccaenoBathb, B TOM 4KCIIE HCIOJb3YS HU(PPOBbIE
pecypchl: OKPYKHOCTb, BIUCAHHYIO B YTOJI; LEHTP
OKPYHOCTH, BIIMCAHHOU B YT'0JI; PABEHCTBO OTPE3KOB
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[Tonsitue o I'MT,
MPUMEHECHUE

B 3a/1a4ax.
buccekrpuca n
CEpEIMHHBIN
NEePHIEHIUKYIISIP
KaK T€OMETPUUECKHUE
MecTa TOYEK.
OKpyX HOCTb,
OMHMCAHHAS OKOJIO
TPEYTOJIbHHUKA.
OKpyX HOCTBb,
BIMICAHHAS

B TPEYTOJIbHUK.
[Ipocrenmme
3a1a4n

Ha IOCTPOEHHUE

KacaTeJIbHbBIX.
HUcnoas3oBars Mmetoa ' MT 11 qokazarenbcTBa T€OpEM

0 TepeceYeHN N OUCCEKTPHC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIEHAUKYJISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoipo I'MT.

OBJageBaTh NOHATUSIMHU BIVCAHHOU W OITMCAaHHOM
OKPYKHOCTEU TPEYTrOJbHUKA, HAXOAUTh LICHTPBI ITUX
OKPYKHOCTEM.

Pematb OCHOBHBIE 32/1a4M HA OCTPOEHUE: yIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO NEPIEHINKYISPA TaHHOTO OTPE3KA;
IPSAMOU, TPOXOJAIIEH YEPE3 JaHHYIO TOUKY U
MePIICHIUKYJISIPHOU JaHHOH MPsIMO; OMCCEKTPUCHI JAHHOTO
yIJia; TPEYroJIbHUKOB

10 Pa3JINYHBIM 3JIEMEHTAM.

3HAKOMUTBHCS € HCTOPHUEN PA3BUTHSA T€OMETPUN

[ToBTOpEeHUE, 0000IICHIE 4 IToBTOpEHUE U PemaTh 3a1aun Ha TOBTOPEHUE, UIUTIOCTPUPYIOIINE CBSA3U
3HAHUN 00001IIeHNE OCHOBHBIX | MEXKIY PAa3IMYHBIMHU YaCTSIMH Kypca
MHOHSITUU U METOJOB
Kypca / Kjiacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KJIACC

0 TIPOITOPITMOHATBHBIX
OTpe3Kax, MOJ00HBIC
TPEYTOJIbHUKH

Teopema

O IPONOPLUHUOHATIBHBIX
OTpe3Kax.

Cpennsig TuHUSA
TPEYTOJIbHUKA.

HaunmenoBanue paznena | Komuuectso OcHOBHOE OCHOBHBIE BUJIBI IEITEIILHOCTH 00yUYarOIIMUXCs
(Temnl) Kypca 4acoB COZIEp)KaHUE

UeThIpEXYTOJIbHUKN 12 [Tapamienorpamm, ero | M300paskaTts 1 HAXOAMTH Ha YEPTEkKAX
MIPU3HAKH U CBOMCTBA. | YETBIPEXYTOJIBHUKH PAa3HbIX BUIOB U UX DJIEMEHTHI.
YacTHble cnyyan DopMyJTHPOBATH ONIPEAEJICHHS: TapalIEIOrpaMma,
[apajijIeJI0rpaMMOB IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneuu, paBHOOOKOM
(IpAMOYTONBHUK, Tpareuuu, NpsIMOYTOJIbHON TpaIeuu.
pomO, KBaapar), ux Jloka3pIBaTh M HCIOJIB30BAThH NIPH PELICHUH 32124
IPU3HAKY U CBOMCTBA. | NPU3HAKHU U CBOWCTBA: MapasuieorpaMmma,
Tpanenns. MPsMOYTOJIbHHKA, poMOa, KBaipaTa, Tpaneuuu, paBHOOOKOM
PaBHoOoOKkas u Tpareuuu, NpsIMOyTrOJIbHON TpaIeuu.
MPSIMOYTOJIbHAs IIpumeHs T METOX YABOCHUSI MEIMAHbI TPEYTOJIbHUKA.
Tpaneuuu. Hcnoan3oBath 11udpoBbIe peCcypChl A UCCIEIOBAHUS
Meton yaBoeHus CBOMCTB U3y4aeMbIX QUryp.
MEINaHBI. 3HAKOMHMTBHCS ¢ HCTOPUEN Pa3BUTUSA T€OMETPUN
IenTpanbHas
CUMMETPUS

Teopema daneca u Teopema 15 Teopema daneca u IIpoBoAUTH NOCTPOEHUSI C IIOMOIIBIO LIUPKYJIS U JIUHENKU

C UCIOJIb30BaHue Teopemsbl Daseca U TEOPEMBI

0 NMPONOPLMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPOIIOPLMOHAIIBHBIN OTPE3OK.

IIpoBoauTH JOKA3aTEJIBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOUKE, U HAXOAUTH
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Tpanenus, e€ cpenHss
JIUHUSL.
[IponopunoHaIbHbIE
OTPE3KHU.

LlenTp macc

B TPEYTOJILHUKE.
[TonoGHBbIE
TPEyroJibHUKU. Tpu
MpU3HaKa noo0us
TPEYTOJIBLHUKOB.
[IpumeHenue
nmoaoous

MIPU PELICHUU
MPaKTUYECKUX 3aa4

CBSI3b C IICHTPOM MaccC, HaX0AMTh OTHOIIIEHUE, B KOTOPOM
MEIMaHbl JAESATCS TOYKOM UX MepeceUeHusl.

HaxoauThb 1o1o0HbIe TPEYTOIBLHUKN HA TOTOBBIX YepTekKax
C YKa3aHHEM COOTBETCTBYIOIINX MPU3HAKOB MOAOOHS.
Pematp 3aga4u Ha MOAOOHBIE TPEYTOJIBHUKH C TOMOIIBIO
CaMOCTOSITENIbHOTO MIOCTPOSHUS YepPTeKeN U HAX 0K ICHUS
MOTI00HBIX TPEYTOJIHHUKOB.

IIpoBoanTh 10KA3aTEJBCTBA C UCIIOJIB30BAHUEM
MIPU3HAKOB MOJ00MS.

Jloka3pIBaTh TpU NpU3HAKA [1000US TPEYTOJIbHUKOB.
IIpuMeHSITH OTyYCHHBIC 3HAHUS TIPU PEIICHUH
reOMETPUUYECKUX U MPAKTUUYECKUX 3a/au.

3HAKOMHTBCS C HCTOPHEN pa3BUTHS T€OMETPUU

[Inomans. Haxoxnenue
MJIONIAJIEH TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (PUTYD.
[Tnomaau mogo00HBIX hUTYP

14

CBoiicTBa IuIoIaaen
r€OMETPUYECKHUX
uryp.

dopMyIsl

JUTS TIOIATH
TPEYrOJIbHUKA,
napasienorpaMmma,
Tpaneuuu.
Brruncinenue
IJIOIIAZIEN CIIOKHBIX

duryp.

OgiageBaTh NEPBUYHBIMHU NMPEACTABICHUAMH 00 0011IeH
TEOPUH IIJI0IAaU (MEpbI), (POPMYJITUPOBATH CBOKCTBA
IUIOIIA U, BBISICHATD WX HAIJISIHBIA CMBICIL.

BoiBoauTh GOpMYIIBI IUIONIAIM TapaIeIorpaMMma,
TPEYroJIbHUKA, TPaleuuu U3 GopMyJibl TUIOLIAIH
NpsIMOYTOJIbHUKA (KBaJpaTa).

BoiBoauTh (OpMYyIIbI IITOMIAAH BBITYKIOTO
YEeTHIPEXYTOJIbHUKA Yepe3 AUAroHa N U YroJl MEX1y HUMH.
Haxoautsp momaan Guryp, n3o0paxEHHBIX HA KIIETYATOU
OyMmare, HCIOJIb30BaTh pazoueHue GUrypbl Ha 4acTu U
NOCTPavBaHHUE.
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[Tnomaau guryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPaKTUYECKUM
COJIEp>KaHUEM.
Penienue 3amau

C MMOMOIIILIO0 METOAA
BCIIOMOTaTEIILHOU
TUIOIIAN

Pa36upaTh npuMepsbl UCTIIOIE30BaHMS BCTIOMOTaTEIbHON
TJIOTIAH JIJTS PEIICHHS TEOMETPUYECKUX 3a1ad.
HaxoauTs momaau mogo0HBIX QUryp.

Bo1uucjasaTs ionaan pa3IndHbIX MHOTOYTOJIBHBIX (HUTYD.
PemaTh 3aa4M Ha UIONIAAb C TPAKTUYECKUM
coJiepKaHUEM

Teopema [ludaropa u
Havajia TPUrOHOMETPUHN

10

Teopema ITudaropa, u
€€ IIPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPHUCCKUX
GyHKIUNA OCTPOTO
yTiia MPSIMOYTOJTHHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPUUECKHUE
COOTHOIIICHHSI

B IIPSIMOYTOJILHOM
TPEYTOJIbHHKE.
OcHoBHOE
TPUTOHOMETPHUICCKOEC
TOXJIECTBO

Joxka3biBaTh TeopeMy [Iudaropa, ncmoap3oBarsb €

B IPAKTUYECKUX BBIUUCICHUSX.

DopMyJIMPOBATH ONPEICICHHUS TPUTOHOMETPUUECKUX
(YHKIIMI OCTPOTO yriia, HPOBePATh X KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKUE COOTHOLIEHUS

B IIPSIMOYT'OJIbHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHUS MEKY CTOPOHAMM B
IPSAMOYTOJIBHBIX TPEYTOJIBHUKAX € yriiaMu B 45° u 45°; 30°
u 60°.

Hcnonb3oBath GopMyIsibl MPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUUYECKOE TOKIECTBO JJI1 HAXOKICHUS
COOTHOIICHUIN MEXy TPUTOHOMETPUUYECKUMH (PYHKIUSAMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpumMeHSATH MOTyYeHHbIE 3HAHUS U YMEHUS ITPU pELICHUU
NPAKTUYECKUX 3a/1a4.

3HAKOMMTBCS C HCTOPH el Pa3BUTHS T€OMETPUU

72



YTl B OKPY’KHOCTH.
BricanHble 1 OIMCaHHBIE
YEeTBIPEX YT OJIbHUKH.
KacarenbHble

K OKpy>kHOCTH. Kacanue
OKPYXHOCTEMN

13

Bnucannsie n
LEHTPAJIbHBIC YTJIbI,
YTOJI MEXITY
KacaTeJabHOU U
XOpAOH.

Yrael Mexay
XOpJlaMu U
CEKYIIIUMH.
Bnoucannsie n
OIMCAHHBIC
YETBIPEXYTOJIbHUKH,
WX MPU3HAKU U
CBOMCTBA.
IIpumenenune stux
CBOMCTB

MIpY PELICHUU
r€OMETPUUECKUX
3ajad4.

BzaumHoe
PAacCMoJIOKEHUE JBYX
OKPY>KHOCTEH, 001111e
KacaTeJIbHbIC.
Kacanwne
OKPYKHOCTEU

®opMyIMPOBATh OCHOBHBIE ONIPEIETICHUS, CBI3aAHHbBIE

C YIJIaMH B Kpyre (BIMCAaHHBIN YroJl, HEHTPAJIbHBIN YroJl).
HaxoauTth BnycaHHbIE yIJIbl, OIUPAIOLIMECS HA OJHY YTy,
BBIYMCJIATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOpEMbl O BIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccnenoBarhb, B TOM 4ncie ¢ MOMOLIBIO HUPPOBBIX
pECYpCOB, BIIMCAHHBIE U OITMCAHHBIE YETHIPEXYTOJbHUKH,
BBIBOJMTB UX CBOWMCTBA U NPU3HAKU.

Hcnoab30BaTh 3TH CBOMCTBA U IPU3HAKH IIPU PEILICHUN
3a1a4y
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[ToBTOpEeHUE, 0600IIEHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha IOBTOPEHUE, WILTIOCTPUPYIOIIHNE CBSI3U
3HAHUHN OCHOBHBIX IIOHATHM U | MEXIY Pa3IUIHBIMU YaCTSAMHU Kypca
METOJIOB KypcoB 7 1 8
KJ1acCOB, 0000IIEeHHE
3HAaHUHI
OBILEE KOJIMYECTBO 68
YJACOB I10 [TPOI'PAMME

74



9 KJIACC

0 MPOU3BEIICHUHN
OTPE3KOB XOP,
Teopema

HanmenoBanue paznena | Komuuectso OcHoOBHOE OCHOBHBIE BUJIbI IEITEILHOCTH 00yUYarOIIMUXCs
(Temnl) Kypca 4acoB coepKaHue
Tpuronometpusi. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONpPe/IeJeHUs] TPUTOHOMETPUUECKUX
KOCHUHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIUN TYIBIX U MPSIMBIX YIJIOB.
Pemenne TpeyronbsHUKOB ¢dyHKIMH yrioB oT 0° | BBIBOAMTE TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB
1o 180°. @opmyisl (c paguycoM ONMCAaHHOW OKPYKHOCTH).
NPUBEEHHS. BouiBoauTh ¢popmylJibl AJ151 BBIMUCTEHUS IJI0IIA/1ei
Teopema KOCHHYCOB, € UCMOJIb30BAHHEM TeOpeM TPUTroHoOMeTpuHM (dpopmyna
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIbHHUKA YEPE3 ABE CTOPOHBI U YTOJ MEXKIY
Pemenue HUMH, HopMyJIa TIIOMIAAN YETHIPEXYTOIBHUKA Yepe3 €ro
TPEYTOJILHUKOB. JUaroHaIu U yroia MEXAy HUMH).
IIpakTHyecKoe Pemiath TpeyroabHUKH.
IpUMEHEHHE Pemath npakTUuecKue 3a/1a4u, CBOISAIIUECS
JI0Ka3aHHBIX TEOPEM K HaXOXKJACHUIO PA3JIMUHbBIX DJIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue moaooms. 10 [TousiTne OcBauBaTh NOHATHE TIPEOOPA3OBAHUS TTOI00US.
MeTpuueckue 0 IpeoOpa3zoBaHUU HccaenoBath OTHOIICHNUE TUHEHHBIX JIEMEHTOB (QUTYP
COOTHOIIEHUS nonoous. pu Mpeodpa3oBaHUU OI00US.
B OKPYKHOCTH CoOTBETCTBEHHBIE Haxoauth nmpumeps! o1001s B OKpyKaroIei
AJIEMEHTHI MOJIOOHBIX | JAEHCTBUTEIBHOCTH.
dburyp. BbIBOAMTH METPUUECKHE COOTHOIICHUSI MEXKYy OTpE3KaMu
Teopema XOp/I, CEKYIIUX U KacaTeIbHbIX C HCIOJb30BAHUEM

BIIMCAHHBIX YTJIOB U TTOJ00HBIX TPEYTOJBLHUKOB.
Pemath reoMeTpuueCcKre 3a/1a41 U 33/1a4U U3 pealibHOU
KU3HH C UCTIOJIb30BAaHUEM TIOJIOOHBIX TPEYTOJIHLHUKOB
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0 IPOU3BEACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B pEILLICHUU
F€OMETPUUYECKUX
3ajau

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHO>KEHUE BEKTOPA
Ha YUCJIO.
DuU3NYECKUN U
reOMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJUIMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CxansipHoe
IIPOMU3BEICHUE
BEKTOPOB, €TI0

Hcnonb30BaTh BEKTOPHI KaK HAIPaBJIEHHbIE OTPE3KH,
HCCJIeJ0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
¢busnueckuii (cuiia) CMBICIBI BEKTOPOB.

3HATh onpejiesieHUs1 CyMMBI U pa3HOCTH BEKTOPOB,
YMHOXEHHS BEKTOpa Ha YUCIIO, HCCIEA0BATH
r€OMETPUYECKUN U (PU3UYECKUI CMBICIIBI ATUX ONEPALIHA.
Pematb reomMeTpuiecKue 3a1a4u C UCIOJIb30BAHUEM
BEKTOPOB.

PackiagbIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnoapb30BaTh CKaNsipHOE MPOU3BEIACHIE BEKTOPOB,
BBIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

BbIYHCIATH CYMMY, Pa3HOCTh U CKAJISIPHOE TIPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.

IIpuMeHsITH CKaNsIpHOE MPOU3BEACHUE AJIs1 HAXOXKICHUS
JUTMH ¥ YTJIOB
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IIPUMEHEHUE

JUTSI HAXOXKICHUS
JUIH U YTJIOB.
Pemenue 3anau

C ITOMOIIBIO BEKTOPOB.
[IpumeHneHne BEKTOpOB
JUIS PELLICHUS 3a1a4
busuku

HeKapTOBBI KOOPpAHWHATHI
Ha IIJTIOCKOCTHU

JlekapTOBBI
KOOPAMHATHI TOYEK
Ha IUIOCKOCTH.
YpaBHEeHUE NPSIMOM.
YpaBHeHne
OKPYHOCTH.
Koopannate! Touek
nepeceuecHus
OKPYXHOCTH U
IIPSIMOM.

Meron koopauHAT
IIPU PELICHUU
r€OMETPUYECKHUX
3a7a4, IPaKTUYECKUX
3a7a4

OcBauBaThb NOHAATHE IIPIMOYTOJIBHOM CUCTEMBI
KOOpPJIMHAT, AE€KaPTOBBIX KOOPJIUHAT TOUKH.

BbIBOAMTH ypaBHEHUE IPSIMOM U OKPYKHOCTU. BblieasiTh
IIOJIHBIN KBaJpaT I HAaXOKJACHUS LEHTpa U pajguyca
OKPYKHOCTHU 110 €€ YPaBHEHUIO.

PemaTe 3a1a4M Ha HAX0XKIEHUE TOUYEK NIEPECEUCHHUS
IOPSIMBIX U OKPYXKHOCTEM C MOMOIIBIO METO/1a KOOPAMHAT.
Hcnoab3oBaTh CBOKCTBA YIIIOBOTO KO3 (HULIMEHTA TPSIMOI
[P PELIEHUH 33124, JIJIs1 OTPEIEIICHHS PaCIIONOKEHUS
IPSIMOM.

IIpuMeHATh KOOPIMHATHI IPU PEIICHUN T€OMETPUUECKUX U
NPaKTUYECKUX 3324, JJIsl TOCTPOSHUSI MaTEMAaTUYECKUX
MOJIeNIeH peasIbHBIX 3a/1au («METO KOOPIUHATY).
IMoab30BaThLCA 1151 TOCTPOCHUS U MCCIICAOBAHUN
U(POBBIMU peCcypcamu.

3HAKOMHUTBHCS C MCTOPHMEN Pa3BUTHS TE€OMETPHUH

77




[IpaBuibHBIE
MHOTOYTOJIbHUKH.
J[mMHa OKPY>KHOCTH U
MJIOIIAb KpyTa.
Brruucienue riomnaaei

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucmo n. Jlnuna
OKPY’KHOCTHU, JyTH
OKPYXHOCTH.
Pagnannas mepa
yTJIa.

[Lnomane kpyra,
CEKTOpa, CErMEHTA

DopMyJTHPOBATH ONIPEACICHUE TPABUIIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAMThb UX JJIEMEHTBHI.
IHoab30BaThCs MOHATHEM JJIMHBI OKPY’KHOCTH, BBEJEHHBIM
C IOMOIIBIO NMPABUJIBHBIX MHOTOYTOJIbHUKOB, OIIPeesiTh
YUCJIO T, JUIMHY IyT'Y U pAMaHHYIO0 MEpY yrJa.
IIpoBoauTH MEpexoa OT paaHHOW MEPHI yria

K IpajlyCHOI 1 HA00OpOT.

OmnpeaeasaTs iomanb Kpyra.

BoiBoauth ¢gopmyJibl (B TpayCHON U pauaHHON Mepe)
IUIS JUIMH YT, IUIOLIAJed CEKTOPOB U CETMEHTOB.
BeraucasaTs miomaan GUryp, BKIFOYAIOUUX 3J1€MEHTBI
OKPYKHOCTH (Kpyra).

HaxoauTh 1tomaam B 3aj1a4ax peaibHOM )KU3HU

JBM>KEHUS TIJIOCKOCTH

ITonsTue o nBMKEHUN
IIOCKOCTH.
[TapamienbHbI
MEPEHOC, TOBOPOT
[Iprnmenenue

IIPU PEIICHUH 3a7a4

Pa30upars npuMepsl, WIUTIOCTPUPYIOLINE TOHATHS
JIBUKEHUS.

DopMyJIHPOBATH ONIPEIEICHUS NTapaIEIbHOTO IIEPEHOCA,
NIOBOPOTA U OCEBOM CUMMETPUU. BBIBOAMTH X CBOMCTBA,
HAXOJUTH HEMOJABUKHBIE TOUKHU.

HaxoauTh 1IEHTpHI U OCH CUMMETPHUI TTPOCTEHINX (puryp.
IIpumeHsaTh napauiesIbHbIN IEPEHOC U CUMMETPHUIO IIPU
pEIIeHNN TeOMETPUUECKUX 3a/1a4 (pa3ouparh MpUMeEpHI).
Hcnoab30BaTh JJ1 IOCTPOEHUS U UCCIICIOBAHUI
1u(POBBIE PECypChI

[ToBTOpEeHue, 0600IICHNE,
CUCTEMATH3aIUs 3HAHUU

[ToBTOpEeHuE
OCHOBHBIX ITOHATUU U

OnepupoBaTh NOHATHAMM: HUTYpa, TOUKA, IPSIMasi, yToJl,
MHOTOYTOJIbHUK, PABHOOEIPEHHBIN 1 pABHOCTOPOHHUI
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METOI0B KypcoB 7—9
KJaccoB, 00001IeHEe
Y CUCTEMATU3aLINS
3HaHUM.
[Ipocrenmmue
r€OMETPUYECKHE
burypsl u ux
cBoricTBa. 3mepenune
F€OMETPUYECKUX
BEJINYVH.
TpeyronbHuKH.
[TapannensHbie 1
NEPIIECHIUKYIISIPHBIE
npsiMBbIE.
OKpy»XHOCTb U KPYT.
I'eomerpruueckue
MOCTPOEHHUS. YTJIbI
B OKPYKHOCTH.
Briucanusie u
ONIMCaHHBIE
OKPY’KHOCTH
MHOTOYTOJIbHUKOB.
[Ipsimas u
OKPY>KHOCTB.
YeThIpEXyTronbHUKH.
Bnucannsie

TPEYTOJIbHUKH, IPAMOYTOJIbHBIN TPEYTOJbHUK, MEAUAHA,
OucceKTpuca 1 BBICOTA TPEYTOJIbHHUKA, TApaJIeIOrpaMm,
pOMO, IPSIMOYTOJIbHUK, KBaIpaT, TpaIeluus; OKPY>KHOCTb,
KacartelibHas;, paBeHCTBO U mojodue uryp,
TPEYTrOJIbHUKOB; MapaJUIeIbHOCTh U NEPIEHIUKYISPHOCTD
IPSIMBIX, YTOJI MEXKY MPSAMBIMH, CAMMETPHUS OTHOCUTEIBHO
TOYKH U MIPSMOM; JJIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJIOIIA/1b, IEPUMETD.

HUcnoab3oBathb GopmyJibl: IEpUMETPA U TLIOLIAIN
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U TIJIOIIAAU Kpyra,
00BbEMa MPSIMOYTOJILHOTO TTapalieenue/a.
OnepupoBarb NOHATHAMM: IPSIMOYTOJIbHASI CUCTEMA
KOOPAMHAT, BEKTOP; UCMOJIb30BAaTh 3TH ITOHATHUS JJIs
IIPECTABJICHUS JAHHBIX U PEIIEHUS 3a/1a4, B TOM YHCIIE

U3 IPyTUX Y4EOHBIX MPEIMETOB.

PemiaTs 3a7a4m Ha NOBTOPEHUE OCHOBHBIX MTOHITHUH,
WJUTIOCTPALMIO CBSI3€M MEXK]y Pa3IMYHBIMH YaCTSAMH Kypca.
BriOupaTh MeToa AJis1 pELICHHS 33/1a4u.

PemaTh 3a1aum 13 NOBCEHEBHOM KU3HU
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Y OTNMCAHHbBIC
YETHIPEXYTOJbHUKHU.
Teopema [Iudaropa u
Hayasia
TPUTOHOMETPHUH.
Pentenne oOmmx
TPEYTOJIbLHUKOB.
[IpaBusnbHbIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanus
IJIOCKOCTH.
JIBwxenus. [lonoGue.
Cummerpusi.
[Inomans.
Brruucnenue
orontaaei. I momaan
MOI00HBIX GUTYP.
JlexapToBbI
KOOPJIMHATHI Ha
MJIOCKOCTH.

BekTopsl

Ha TJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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PABOYAS INTPOI'PAMMA YUYEBHOT' O KYPCA
«BEPOSATHOCTDb U CTATUCTHUKA» B 7-9 KITIACCAX

COJEPXAHUE OBYUYEHUA
7 KJIIACC

[IpencraBieHne AaHHBIX B BHUAE TaONWll, Auarpamm, rpadukoB. 3aroyiHEHUE
Ta0JIHI], YTCHHE W MOCTPOCHUE AMarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Yrenue rpadukoB peadbHBIX IporeccoB. M3Bieuenune mHpOpMalMU U3 AUArpaMM H
Ta0JIMII, UCTIONH30BAHUE U MHTEPIPETALIUS IAHHBIX.

OnucarenpHasi CTAaTUCTHUKA: CpelHee apupMeTHdyecKkoe, MeauaHa, pa3Mmax,
HauOoJIblIIee U HAMMEHBIIIEE 3HaUeHUsI HA0opa YMCIIOBbIX NaHHBIX. [Ipumeps! ciayyaitHoH
WU3MEHYHUBOCTH.

Crny4yaliHbI{ SKCIIEPUMEHT (OMBIT) U Cay4yailHOEe cOObITHE. BEpOSITHOCTh U YacToTa.
PoJib Ma0BEpPOSITHBIX U IPAKTUUECKU JOCTOBEPHBIX COOBITHI B IPUPOJE U B OOLIECTBE.
MoHnera n urpanbHas KOCTb B TEOPUH BEPOSTHOCTEN.

I'pad, BepmnHa, pedpo. Crenens BepmnHbl. Yucno pédep U cymmapHas CTEIEHb
BepiuH. [Ipencrasnenue o ceszHoctu rpada. lenu u nuxisl. [Tytu B rpadax. O6xox

rpacda (sinepoB nyTh). [IpencraBnenue 06 opueHTrpoBaHHOM rpade. Permenue 3agau
C TOMOIIIbIO IpadoB.

8 KJIACC

[IpencraBnenne qaHHBIX B BUE TaOIHII, TUArpaMm, TpapuKOB.

MHO0X€ECTBO, 3JIEMEHT MHOKECTBA, IOJAMHOKECTBO. Oniepauy HaJi MHOKECTBaAMMU:
o0benuHeHue, nepecedeHue, nomnojaHeHue. CBoicTBa ornepanuii HaJl MHOXECTBaAMM:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACTIPENEIIUTENBHOE, BKIIOUeHUs. Vcnonb3oBanne
rpauyeckoro MpeACTaBICHUS] MHOXECTB Ul OMNHMCAHUSA pPEAbHBIX IMPOIECCOB U
SABJICHUH, ITPU PEIICHUY 3a/a4.

N3mepenne paccenBaHus JAaHHBIX. JlUcriepcuss MW CTaHOAPTHOE OTKJIOHEHUE
YHUCJIOBBIX HA00pOB. /lnarpamMma paccenBaHus.

DneMeHTapHble COOBITHS ciydailHOro omnbiTa. CiydaitHbie coObITHs. BeposiTHOCTH
coObITHI. OmNBITBI C PAaBHOBO3MOXKHBIMHU 3JEMEHTApHBIMU COOBITUAMU. CrydalHbIN
BbIOODP. CBS3b MEXIy MaJOBEPOSTHBIMU U NMPAKTUYECKU JOCTOBEPHBIMU COOBITHSIMU
B IIPUPOJIE, OOIIECTBE U HAYyKE.

HepeBo. CBolcTBa JNEPEBbEB: €IWHCTBEHHOCTh MYTH, CYILIECTBOBAHUE BUCAYECH
BEPILMHBI, CBSI3b MEXKAY YHUCIOM BEpUIMH M yucioM pédep. [IpaBuino ymHOXKEHHS.
Pemienue 3a1au ¢ momoiibio rpados.

[IpotuBonosnoxueie coobiTus. Juarpamma Ditnepa. OO0beIMHEHUE U TIEpEeCceUEHUE
coobrTnii. HecoBmecTtHbie coObiTus. DoOpMmynia CIOKEHHS BEpPOSTHOCTEH. Y cCIOBHas
BeposiTHOCTh. [IpaBuno ymHoxenusi. HesaBucumbie coOwitusi. [IpencraBnenue
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SKCIEpPUMEHTa B BHUJE JepeBa. PellleHWe 3a7ay Ha HAXOXKJICHHE BEPOATHOCTEU
C MOMOMIBIO JIEpeBa CIYYaHOTO SKCIEPUMEHTA, JuarpaMm Jiepa.

9 KJIACC

[IpencraBieHure NaHHBIX B BHJIE TAOJUL, AMATPaMM, Ipa(UKOB, MHTEpHpETALUs]
JTAHHBIX. YTeHrEe U NOCTPOECHHE TaOIUIL], TUAarpaMM, rpPapUKOB MO PEaJTbHBIM IaHHBIM.

IlepecranoBku u Qakropuan. CouyeTaHUss M YHUCIO COYETAaHUU. TpPEeyroiabHUK
[Tackans. Pemenue 3aaa4 ¢ UCoiIb30BaHUEM KOMOMHATOPUKHU.

['eomerpuueckass BeposTHOCTh. Ciy4ailHbI BBIOOP TOYKM U3 (QUTYPHI HA
IIJIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

Hcnertanne. Yenex u Heypada. Cepust HclbITaHUM 10 nepBoro ycmexa. Cepus
ucnbiTanuil bepaymnu. BepositHocTr coObITHIA B cepun ucnbITaHuii bepayu.

CnydaiiHass Benu4YMHA W paCHpEAclICHHE BEpPOATHOCTEH. MareMarnyeckoe
oXXpJaHue u aucrepcus. [Ipumepsl MaTeMaTHuecKOro OKHUIAHUS KaK TEOPETHYECKOrO
CPEIHEr0 3HAa4Y€HUs BEIMYMHBI. MaTeMaTHyecKkoe OXKUIAHWE U JUCIEPCHUS CIydalHON
BEJIMYMHBI «YHUCIIO YCIIEXOB B CEPUU UCIBITAHUIN bepHyim».

[TonsiTue o 3akoHe OOIBIINX yHucell. M3MepeHne BeposTHOCTEN C TOMOLIBIO YaCTOT.
Posib 1 3HaYeHHEe 3aKOHA OOJBILINX YUCEI B IPUPOJIE U OOLIECTBE.

82



INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3yIbTaTBl OCBOCHHS NPOTpaMMBbI y4eOHOTO Kypca K KOHILY
oOydeHus B / KJacce:

Yurate wuHpOpMaLMIO, NPEICTaBICHHYO B Tabmuuax, Ha JuMarpaMmax,
IIPE/ICTABIATh JAHHBIE B BUJIE TAOJIUL, CTPOUTH AHATrPAMMBI (CTOJIOMKOBBIE (CTOIOYATHIC)
U KpYr'OBbI€) 10 MacCHBaM 3HAYECHUH.

OnuceIBaTh U UHTEPIIPETUPOBATH PEAIBHBIC YMCIIOBBIC TAHHBIE, MPEICTABICHHBIC
B Ta0JuIax, Ha [UarpaMMmax, rpaduxax.

Hcrons30BaTh 111 ONUCAHUS JAHHBIX CTATUCTHYECKUE XAapaKTEPUCTUKU: CPEIHEE
apudmeTryeckoe, Mearana, HauOOJbIlIee U HAMMEHbIIIEE 3HAUCHUS, Pa3Max.

HmeTs npencTaBieHue O CIyyailHOH H3MEHUMBOCTH Ha MMPUMEPaX 1IeH, PU3NIECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh IPEICTaBICHUE O CTATUCTHYECKOU
YCTOMYHUBOCTH.

[IpeameTHBIC pPE3yNbTAaTBl OCBOSHHUS NPOTPAMMBI y4EeOHOTO Kypca K KOHILY
oOyueHnus B 8 KJjacce:

N3Bnekats u npeoOpa3oBbIBaTh UHPOPMALMIO, MPEICTABICHHYIO B BUJE TaOJIMII,
auarpamm, rpa@uKoB, MPeICTaBIATh JaHHbIE B BUAE Ta0JIUL, AUarpamMmm, rpa(ukos.

OnuceIBaTh TaHHBIE C MOMOIIBIO CTATHCTHYECKUX ITOKA3ATENIEN: CPENHUX 3HAUCHU I
U Mep paccenBaHusl (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKIOHEHUE).

Haxonuth 4acTOThl YMCIIOBBIX 3HAYEHUW U 4YACTOTHI COOBITHIl, B TOM YHCIE MO
pe3yabTaTaM U3MEepEeHU U HaOJI0ICHUH.

Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITHII B OIBITaX, 3HAas BEPOSITHOCTU
3JIEMEHTAPHBIX COOBITHI, B TOM UUCIIE B ONBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Hcnonb3oBaTth rpaguyeckue MOJAEIU: JEPEBO CIy4YailHOrO 3KCIEPUMEHTA,
JyarpaMMbl Diiiepa, YuciIoBas mpsiMas.

OnepupoBaTh NOHATUAMU: MHOKECTBO, [IOJMHOKECTBO, BBINIOJIHATE ONEPALNA HaJ
MHOKECTBaMU: OOBEIMHEHUE, IEpPECceUeHue, JOMOJHEHHE, NEePEeUUCHIATh 3IIEMEHTHI
MHOYECTB, [IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonb30Bath rpaguueckoe NpeacTaBIeHUE MHOXKECTB U CBSI3€H MEXKIy HUMH ISt
OIKCaHUs MPOLIECCOB U SIBJICHUMN, B TOM YHUCIIE MPU PELICHUH 33/1a4 U3 IPYTHX Y4eOHBIX
IIPEIMETOB U KypCOB.

[IpeameTHBIC pE3yNbTaThl OCBOEHHUS MPOrPAMMBI y4E€OHOTO Kypca K KOHILY
oOyueHnus B 9 KJjacce:

W3Bnekats u mnpeoOpa3oBbIBaTh MHPOPMAIMIO, MPEICTABICHHYI0 B Pa3IUYHbIX
UCTOYHUKAX B BHJE TaONWIl, IuarpamMM, rpadukoB, MPEACTAaBIATH NaHHBIE B BHJIE
Ta0JUILL, TUarpamm, rpauKoB.
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Pemate 3amaun  OpraHM30BaHHBIM  [EPEOOPOM  BAPUAHTOB, a  TaKkKe
C UCIOJIb30BAHMEM KOMOMHATOPHBIX MPABUI U METOOB.

Hcnonp30BaTh onucarelbHbIE XapAKTEPUCTUKU 111 MACCUBOB YUCJIOBBIX JaHHBIX,
B TOM YHCJIE CPEIHUE 3HAUCHUS U MEPhI pAaCCEUBAHUSI.

HaxoguTh 4acTOThl 3HAYEHU M YACTOTHI COOBITHS, B TOM YHCIE MOJB3YICh
pe3yabTaTamMyu MIPOBEAEHHBIX U3MEPEHUM U HAOIIOICHU.

Haxonuth BEpOSTHOCTH CITydalHBIX COOBITHI B M3yYCHHBIX OTBITAX, B TOM YHUCIIC
B OIBITAX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTApPHBIMU COOBITUSIMU, B CEPUSX HUCIBITAHUN
JI0 IEPBOTO yCI€Xa, B CEpUsIX UCIbITaHui bepHyu.

HNMeTs peacTaBiIeHUE O CIy4YalHOW BEJIMYMHE U O PACIIPENEIICHUN BEPOSATHOCTEM.

NmeTr mnpencraBieHe O 3aKOHE OOJBIIMX YUCET Kak O MPOSBICHUN

3aKOHOMEPHOCTH B CIIy4alHOW M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIAX YHCEIT
B IIPUPOJIe U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue pazgena |KommuectBo OCHOBHOE CO/IepKaHKE OCHOBHBIC BHJIBI IEATETLHOCTH 00yUYaIOIIUXCS
(TembIl) Kypca 4acoB
[IpencraBiieHre JaHHBIX 7 [IpencraBiieHre TaHHBIX OcBauBaTthb crOCOOBI NPEICTABICHUS

B Tabnunax. [Ipakruueckue
BBIYMCJICHHUS IO TaOJIMYHBIM
na"aeIM. M3Biieuenne n
HHTEpIIpeTanus TaOJIMIHBIX
nanHbiX. [Ipaktuueckas
pabota «TalauIb.
['paduueckoe
MpECTaBICHUE JaHHBIX

B BUJIE KPYT'OBBIX,
CTOJIOMKOBBIX (CTOI0OYATHIX)
nuarpaMm. UrteHnue u
MOCTPOCHUE AUATPAMM.
[Tpumepsl neMorpaduueckux
JarpamM.

[Ipaktrueckas pabora
«JlmarpammMbD)

CTaTUCTUYECCKUX JAHHBIX M YACJIOBBIX MACCHBOB
C TIOMOIIIBIO TA0JIHII U AMATPAMM C UCTIOIH30BAHUEM
aKTyaJbHBIX U BXXHBIX JaHHBIX (IeMorpaduieckue
JTAaHHBIE, TPOU3BOJICTBO MPOMBIIILIICHHON U
CEJIBCKOXO3SIUCTBEHHOM MPOAYKIINH, OOIIIECTBEHHbIE
U IPUPOIHBIC SBJICHUS).

N3yuyaTh MeTOABI pabOTHI C TAOTUYHBIMU U
rpagUIeCKUMHU TMPEICTABICHUSIMA JTaHHBIX

C TIOMOIIBI0 IIU(PPOBBIX PECYPCOB B X0JI€
MPAKTUYECKUX pabOT

OnucaresnpHasg CTATUCTUKA

Yucnossie Habopsl. CpenHee
apu(pMETHIECKOE.

MezmaHa YHUCJI0BOI'O Ha60pa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOP, Mepa
LEHTPaJIbHON TEHJAECHIIUH (Mepa LEHTPa), B TOM YUCIIC
cpenHee apupMeTUIecKoe, MeIUaHa.
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Y CcTONUMBOCTS MEUAHBI.
[TpakTrdeckas padbota
«CpenHue 3HaUCHUS.
HauGonpliee n HauMeHbIIIEe

3HAYCHUS YHCIIOBOTO Habopa.

Pasmax

OnuceIBaTh CTATUCTUYECKUE JAHHBIE C TOMOUIBIO
cpenHero apuMeTn4eckoro U Meuansl. Pemars
3aJ1a4M.

HM3yuyars CBOMCTBA CPEAHUX, B TOM YHCIIE

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

OcBauBaTh NOHATHSA: HaOOJIbIIIEE U HAUMEHbIIIEE
3HAYEHHSI YUCIIOBOIO MACCUBA, pa3Max.

PemaTp 3agaum Ha BHIOOp crioco0a onmucaHus
JAHHBIX B COOTBETCTBUH C IPUPOAON JaHHBIX U
LEISIMU UCCIEI0OBAHUS

Ciyyalinasi U3MEHUYUBOCTD

CityyaiiHasi UBMEHUYUBOCTD
(nmpumepsr). YacroTa
3HAYEHHI B MaCCHBE
JnaHHbIX. [ pynnupoBka.
I'mcrorpaMmel.
[IpakTruueckas pabora
«CnyyaliHasi UBMEHUYUBOCTH)

OcBauBaTh NOHATHS: YACTOTA 3HAUCHHUI B MAaCCUBE
JAHHBIX, TPYIIUPOBKA JIaHHBIX, THCTOTPaMMa.
CTpouTth 1 aHAJN3UPOBATH TUCTOTPAMMBI,
NMOAOUPATH MOIXOIAIINN 1IAr TPYNIHPOBKHU.
OcBauBaTthb rpaduyecKue NpeaICcTaBICHNs Pa3HbIX
BHJIOB CJIy4ailHOM M3MEHUYMBOCTH, B TOM YUCIIE

C IOMOIIIBIO ITU(PPOBBIX PECYPCOB, B XOJI€
MPAKTUYECKON PabOTHI

Brenenue B Teoputo rpadoB

['pad, Bepmmna, pedpo.
IIpencraBnenue 3amauun

¢ nomolipio rpada. CreneHp
(BaJIEHTHOCTH) BEPILIUHBI.
Yucino pédbep u cyMMmapHas
CTerneHb BepiuH. Llens n

OcBauBath nNoHsiTUsA: rpad, BepiirHa rpada, pedpo
rpada, cTerneHb (BAJICHTHOCTh BEPIIIMHBI), IIETTh U
UK.

OcBauBaTh NOHATHSA ITYTh B rpade, FilIepoB MyTh,
00xon rpada, OpueHTUPOBAHHBIN Tpad.

Pemiathb 3a1a4M Ha IOUCK CyMMBI CTEIIEHEW BEPIIVH
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k. [IyTs B rpade.
[Ipencrasienue o CBI3HOCTH
rpada. O6xox rpada
(1JIepOB MyTh).
IIpencraBinenue

00 OpUEHTHUPOBAHHBIX

rpadax

rpada, Ha moucK 00xoa rpada, Ha TOUCK MyTen

B OPUCHTHPOBAHHBIX rpadax.

OcBauBaTh COCOOBI TIPSCTABICHUS 33]1a4 U3 Kypca
ayreOpbl, FCOMETPUH, TCOPUH BEPOSITHOCTEH, IPYTruX
IIPEIMETOB € MMOMOIIBIO TpadoB (KapThl, CXEMBI,
AIEKTPUICCKUE IEeNH, (YHKITUMOHALHBIC
COOTBETCTBHS) Ha IpUMEpax

BeposATHOCTB 1 yacToTa
CIIy4aiflHOTO COOBITHUS

CityyaiiHbIN OTBIT U
CIIy4yaiiHO€ COOBITHE.
BeposiTHOCTh 1 yacToTa
coObITUs. PoJib
MaJIOBEPOSTHBIX U
MPAKTUYECKU JTOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B 0oO1IecTBe. MOHeTa U
UrpaigbHas KOCTh B TEOPUHU
BEPOSITHOCTEM.
[IpakTrueckas padbora
«YacToTa BhIIaJICHHS OPJIay

OcBauBaTh NOHATHSA: CIIyYalHBIN OIBIT U
Clly4aiiHOE COOBITHE, MAaJIOBEPOSATHOE U IPAKTHUECKU
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HaUNMOCTH MAJIOBEPOSITHBIX COOBITHIA

B IIPUPO/JIE U OOILIECTBE HA BAKHBIX IpUMeEpax
(aBapuu, HECYACTHBIE CITy4aH, 3alUTa IEPCOHATHHOM
uH(popmaIum, nepegaya TaHHbIX).

H3y4ars posb KJIACCUYECKUX BEPOSTHOCTHBIX
Mojienelt (MOHeTa, UrpajbHasi KOCTh) B TEOPUU
BEPOSTHOCTEM.

Hao0uroaaTh U M3y4aTh 4acTOTY COOBITHI B IPOCTHIX
AKCIIEPUMEHTAaxX, B TOM YHUCJIE C TOMOIIBIO IIU(POBBIX
PECYPCOB, B X0OJI€ MPAKTUUECKONU paboThI

O06o061menue,
CUCTEMATHU3aINS 3HAHUH

IIpencraBineHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposATtHOCTS CitydaliHOTO
COOBITHSA

IloBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY
3HaHHM.

Pemath 3agaum Ha MIpeACTaBICHUE U ONUCAHUE
JTAHHBIX C TIOMOIIBIO U3YUYCHHBIX XapaKTEPUCTHUK.
OO0cy:ka1aTh NpUMepPbI CTyYailHBIX COOBITUM,
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MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIIy4ailHbIX COOBITHH, UX POJIH B IPUPOJIE U KU3ZHU
YeJoBeKa

OBILEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME
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8 KJIACC

7 xnacca

OmnucarenbHasi CTaTUCTHKA.
CiyuaiiHasi ©3MEHYMBOCTb.

Cpennue yuciaoBoro Habopa.

CrnydaitHbie COOBITHS.
BeposATHOCTH 1 4aCTOTBHI.
Kiaccnueckue monenu
TEOPUU BEPOSATHOCTEHU:
MOHETA U UrpajibHasl KOCTh

HaunmenoBanue pazaena |KonudecTBo OcHoOBHOE cofiepKaHue OcCHOBHBIE BUJIBI IEITEIILHOCTH 00yUYarOIIMUXCs
(TembI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBicHue TaHHBIX. IToBTOPSATH H3yYEeHHOE U BHICTPAMBATH CHCTEMY

3HAHUMU.

PemaTe 3agqaum Ha NpEICTAaBICHUE U ONMCAHKE
JTAHHBIX C TOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
Pemars 3a1a4M Ha IPEACTABICHUE TPYNIITUPOBAHHBIX
JTAHHBIX U ONHMCAHME CIy4YallHON N3MEHUYHUBOCTH.
Pemiatb 3aga4M Ha ONIpeICIICHUE YACTOTHI
CJIy4aliHbIX COOBITHI, 00CYKI€HUE PUMEPOB
CIIy4ailHbIX COOBITHI, MAJIOBEPOSITHBIX U
MPAKTUYECKU JJOCTOBEPHBIX CITyYallHBIX COOBITHI, UX
POJIM B IPUPOJE U KU3HU YEIIOBEKA

OnucarespHasg CTAaTUCTHUKA.
PaccenBanue maHHBIX

Otknonenus. ucnepcus
YUCJIOBOTO HAabopa.
CranmapTHOE OTKJIOHEHUE
YUCJIOBOTO Habopa.
Jlnarpammel paccenBaHus

OcBauBaTh NOHSATHS: AUCIICPCHUA U CTAHAAaPTHOC
OTKJIOHCHHEC, UCITIOJIB30BATb OTHU XapPAKTCPHUCTUKHU
JJIA1 OITMCAaHHA paCCCUBAHUA JaHHBIX.

BLIIIBI/IFZIT]) TUNoTeE3hI 00 OTCYTCTBHUH WJIM HAJIMIUU
CBA3H IO JuarpamMmaM paCCCrBaHMs.

CTpOI/ITI) AuarpaMmbl paCCCUBAaHUS IO UMCIOITUMCS
JaHHBIM, B TOM 4YHCJIC C TIOMOIIBIO KOMIIBIOTCPA
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MHuoxecTBa

MHO0eCcTBO, TOAMHOMKECTBO.
Oneparuu Haj
MHO>KECTBaMHU:
o0BbeIMHEHNE, IEpEceUeHuE,
JIOTIOJIHEHUE.

CaoiicTBa onepanuit

HaJ MHOXXECTBAMM:
NEPEMECTUTENBHOE,
COYETATENBHOE,
pacmpeenuTeNbHOe,
BKITFOUCHUSI.

['padpuueckoe
IpeCTaBICHUE

MHOKECTB

OcBauBaTh NOHATHA. MHOKECTBO, dJIEMEHT
MHOK€ECTBA, IIOJIMHOXKECTBO.

BoInoJHATH onepanuy HaJl MHOKECTBAMH:
o0BbeIMHEHNE, TIepeceueHue, TOMOTHEHUE.
Hcnosb30BaTh CBOMCTBA: NEPEMECTUTENBHOE,
COYETATEIbHOE, PACIIPENEIUTEIBHOE, BKIFOYCHUS.
Hcnoab3oBath rpaduueckoe npeacTaBieHue
MHOYKECTB IPH ONHCAHUU PEATBHBIX IPOLECCOB U
SBJICHUM, TPU PELICHUH 3a7a4 U3 APYTUX y4eOHbIX
IIPEAMETOB U KypCOB

BepoATHOCTH Ciy4aiiHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.
Cry4gaitabie cOOBITHS.
braronpustcTByronme
AJIEMEHTapPHBIE COOBITHUSI.
BepositHOCTH COOBITHI.
OnbITEI ¢ PABHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU.
Crnyualinbiii BEIOOD.
[Ipaktrueckas pabora
«OnBITHI

C PaBHOBO3MOKHBIMU

OcBauBaTh NOHSATHUS: DJIEMEHTAPHOE COOBITHE,
CIIy4aiiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONpUSATCTBYIOIIUX AJIEMEHTAPHBIX COOBITHIH,
PABHOBO3MOXHBIE JIEMEHTAPHBIE COOBITHS.
Pemarh 3aga4u Ha BEIYMCIICHHUE BEPOSITHOCTEN

COOBITHH MO BEPOATHOCTSM 3JIEMEHTAPHBIX COOBITUI

CIIyYaWHOTO OTIBITA.

Pemarp 3a1a4mn Ha BEIYMCIIEHUE BEPOATHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITHSAMH, B TOM YHCJIC

C IIOMOII[LI0 KOMITBIOTEPA.
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AJIEMECHTAPHBIMH
COOBITHUSIMU

IIpoBoaAUTH U U3Yy4YaTh ONBITHI

C PaBHOBO3MOYKHBIMH JIEMEHTAPHBIMH COOBITUSMHU
(C UCTIOJIL30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIENIE) B X0/ MPAKTUYECKON paboThI

Bezaenue B Teoputo rpados

Hepeso. CBoiicTBa aepeBa:
€IUHCTBEHHOCTh ITyTH,
CYIIECTBOBAHUE BUCSIYECH
BEPILUHBI, CBSI3b MEKIY
YUCJIOM BEPIINH U YUCIOM
p€o6ep. IIpaBuino ymMHOKEHUS

OcBauBaTh NOHATHA IEPEBO Kak rpad 0e3 1uKIa,
BHCSYas BEpILIMHA (JIUCT), BETBb JEPEBA, MyTh

B JIepeBe, JUaMEeTp ACpeBa.

H3yuarh cBOMCTBA JepeBa: CyLIECTBOBAHUE BUCSYEH
BEPILIUHBI, EAUHCTBEHHOCTh ITyTH MEXIY IBYMS
BEpPUIMHAMHU, CBS3b MEXK]1y UACIOM BEPIIUH U YUCIOM
péoep.

Pemiats 3a71a4M Ha IOUCK U IEPEUUCIIEHUE TYTEN

B JiepeBe, OIpeiesieHHe YUCIa BEPIIUH WK pédep

B JIepeBe, 00X0]1 OMHAPHOTO JIEpeBa, B TOM YHUCIIE

C MPUMEHEHHEM MPABHUIIa YMHOKEHUS

Cny4daitHbie COObITHUS

[IpoTHBOIONI0XKHOE COOBITHE.
Jnarpamma Dinepa.
OObenMHEeHHE U TIEpeceueHre
coosiTuil. HecoBMecTHbIC
coObITHsi. Popmyiia
CJIOKEHUSI BEPOSATHOCTEM.
[IpaBuiO0 yMHOXEHHUS
BEPOSTHOCTEU. Y CIIOBHAS
BEPOATHOCTH. He3aBucumbie

OcBauBaTh NOHSATHUS: B3AUMHO TPOTUBOMOJIOKHBIE
COOBITHSI, OTIepallUU HaJl COOBITUSIMU, 0ObETUHEHUE U
nepecevueHne coobITUl, Auarpamma Jitniepa (Dinepa—
BenHna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.
N3yyats TeopeMbl O BEPOSITHOCTH OOBETUHECHUS

JIBYX COOBITUH ((POPMYITBI CITOKEHHUSI BEPOSITHOCTEH ).
Pemarts 3a1a4um, B TOM 4KCIie TEKCTOBBIC 3aa4H

Ha OTpeJICJICHUE BEPOSITHOCTEN O0BETUHEHUS U
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coOsrtus. [Ipencrabienue
CIIy9aifHOTO SKCTIEpUMEHTA
B BUJIC JIepeBa

MEePECEUCHUSI COOBITHI C TIOMOIIBIO YACIIOBOM
npsAMOii, TuarpamMm Ditiiepa, GopMyJIbl CIIOKEHUS
BEPOSTHOCTEM.

OcBauBaTh NOHATHSA: IPABUIIO YMHOKECHUS
BEPOSATHOCTEN, YCIOBHASI BEPOSITHOCTh, HE3aBUCHUMBbIEC
COOBITHSI IEPEBO CIYYAITHOTO OMBITA.

N3yuaTsb cBoiicTBa (ONpeiesieH s ) He3aBUCUMBIX
COOBITHH.

PemiaTh 3a1aum Ha onpeAEICHNUE U UCTIOJIb30BAHUE
HE3aBUCUMBIX COOBITHH.

Pemiate 3a1a4m Ha IOKUCK BEPOSITHOCTEN, B TOM
YUCJIC YCIOBHBIX, C HCTIOJIb30BAHUEM JEPEBA
CIIy4alHOTO OIIbITA

O06o011enue,
CUCTEMATHU3AIIUS 3HAHUH

[IpencraBieHue TaHHBIX.
OnucarenbHasi CTaTUCTHKA.
I'padwl. BepostHOCTh
CITy4alflHOTO COOBITHSI.
OneMeHThl KOMOMHATOPUKHU

IToBTOPATH U3yYEHHOE U BHICTPAUBATH CHCTEMY
3HAHUU.

PemiaThb 3aga4m Ha IPEACTABIIEHNUE U OTIMCAHUE
JTAHHBIX C TIOMOIIBIO0 U3YUYEHHBIX XapaKTEPUCTHUK.
PemaTh 3agaum ¢ npuMeHeHueM rpagos.

PemaThb 3aga4m Ha HAX0XKAECHUE BEPOSTHOCTH
CIIy4aiiHOTO COOBITHS 110 BEPOSTHOCTSAM
AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE€ B OIBITAX

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHUSMHU.
Pemars 3aga4u Ha HAXO0KIACHUE BEPOATHOCTEU
00BETMHEHUS U TIEPECEUCHUS COOBITHI, B TOM YHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM rpadyuuecKux
IIPEACTABICHUN U IepeBa CIIy4YalHOI'O OIIBITA.
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PemaTh 3a1a4u Ha iepedncieHne KOMOMHAITUH
(4KcIia nepecTaHOBOK, YUCJIA COYETAHUN ),

Ha HaXxO0JICHUE BEPOSTHOCTEH COOBITHM C
MpUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIE

C UCIIOJIb30BaHUEM TpeyroibHuka [Tackans

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOl PAMME
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9 KJIACC

8 kiacca

OmnucareibHas CTaTUCTUKA.

OHepaHI/II/I Hal COOBITHSIMH.

HezaBucumocTs COOBITHIA

HaumenoBanue paznena |(Konuuecto OcHOBHOE CO/IepKaHUE OCHOBHBIE BHUJIBI JIEATETLHOCTH 00yUYarOIIMUXCs
(TemnI) Kypca 4acoB
[ToBTOpEHUe Kypca 4 [IpencraBneHue naHHBIX. IoBTOPSITH M3yUYEeHHOE ¥ BLICTPAUBATH CUCTEMY

3HAHHUH.

Pemats 3a1aum Ha NpPEACTABICHUE U OTTMCAHUE
JIQHHBIX.

Pemats 3a1a4u Ha HAXOXKAECHUE BEPOSTHOCTEN
00BbETMHEHUS 1 TIepeceUeHUs COOBITHH, B TOM YHCTIE
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM IrpadUuecKux
MPEICTABJICHUM U JIEPEBA CIIyYaHHOTO OIIbITA.
PemaTthb 3a1a4M Ha MepeUrCIICHHEe KOMOMHAITUMA
(4uciia mepecTaHoBOK, YUCJIAa COYETAHUM ),

Ha HaXOKJICHHE BEPOSITHOCTEH COOBITUI

C IpUMEHEHHEM KOMOUHATOPUKH, B TOM UHCIIC

C UCIOJIb30BaHUEM TpeyrojabHuka [lackans

DnemMeHThl KOMOWHATOPUKHU

[TepectanoBku. @akTopual.

CoueraHus U YUCIO
codeTaHuu. TpeyrojibHuK
[Tackams. IIpakTnyeckas
paboTta «Beraucnenue
BEPOSTHOCTEU

C UCIOJIb30BAHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOXEHHUS, YIOPSAA0UYEHHAs apa, Tpoiika 00bEeKTOB,
NepecTaHOBKa, (paKTOpUa YUCIa, COYETaHUE, YUCIIO
COYEeTaHUH, TpeyroJibHUK Ilackas.

Pemiate 3a1auM Ha IepeUYnCIICHUE YIIOPAIOYEHHBIX
1ap, TpOeK, [IEPEYUCICHUE IIEPECTAHOBOK

Y COYETAHUM DJIEMEHTOB PA3JIMYHBIX MHOXECTB.
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KOMOMHATOPHBIX (YHKITHI
AJIEKTPOHHBIX TAOJIUID)

Pematp 3aga4u Ha IPUMEHEHHE YK CIIa COYCTAHUN

B ajreOpe (COKpaléHHOEe YMHOXKEHHUE, OMHOM
Hprorona).

Pematsb, npuMeHsisi KOMOMHATOPUKY, 3a/1a41

Ha BBIYMCIICHHE BEPOSTHOCTEH, B TOM YHCJIE C TIOMOIIIBIO
AIIEKTPOHHBIX TAOJIUI] B XO/I€ IPAKTHUECKON pabOTHI

['eomeTpuueckas
BEPOSITHOCTD

I'eomerpuueckas
BEpOSATHOCTh. CilyyallHbIN
BBIOOP TOUYKU U3 PUTYPHI
Ha IUIOCKOCTH, U3 OTPE3Ka,
U3 IyTH OKPY>KHOCTH

OcBauBaTh NOHATHE TEOMETPUUECKON BEPOATHOCTH.
PemiaTh 3a1auM Ha HAXOXKJAECHUE BEPOSTHOCTEMN

B ONIBITaX, MPEJICTABUMBIX KaK BHIOOP TOUSK

Y3 MHOTOYTOJIbHUKA, KpYyra, OTPE3Ka Uiv AyTH
OKPYHOCTH, YHCIIOBOTO MPOMEXKYTKA

Hcnbitanus bepuynnu

Ucneitanne. Ycnex u
Heyaaua. Cepusi UCTIBITAHUI
110 TIEpPBOTrO ycIexa.
Ucnertanus bepryinu.
BepositHOCTH COOBITHIA

B CEPUU UCIIBITAHUMN
bepnymmu. I[Ipaktnyeckas
pabota «/cnpiTanus
bepnymm»

OcBauBaTh NOHATHSA . UCIIBITAHUE, DIIEMEHTAPHOE
coObITHE B UCTIBITAHHUH (YCTIEX U HEy/Aa4a), CEpHsl
VICTIBITAHW, HACTYIUIEHUE MIEPBOIO yCIIEeXa
(Heynmauu), cepusi ucnsiTanuii bepuysu.

Pemats 3a1a4u Ha HAXOXKAECHUE BEPOSTHOCTEN
COOBITHH B CEpUU UCTIBITAHUM JI0 TIEPBOTO yCIIeXa,
B TOM YHCJIE C IPUMEHEHHEM (POPMYIIBI CyMMBI
F€OMETPUYECKON IPOTPECCUMU.

Pemats 3a1a4n Ha HAXOXKAECHUE BEPOSITHOCTEU
AJIEMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHHMA
bepHymm, Ha HaX0XKAECHUE BEPOATHOCTH
ONPENEIIEHHOTO YNCIIA YCIIEXOB B CEPUU UCIIBITAHUN
bepnynu.

HN3yuaTthb B X0/1€e MPAKTUYECKOH PadoOThlI,
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B TOM YHCJI€ C IOMOIIbIO IM(PPOBBIX PECYPCOB,
CBOWCTBA BEPOSATHOCTH B CEPUH UCTIBITAHUIN
bepnynm

CnyuaiiHasi BeIMUMHA

CiyvaiiHas BeIM4MHA U
pacrpeneneHue
BEPOSTHOCTEM.
MareMaTu4eckoe 0XKUJaHNuE
U JUCTIEPCUS CIIyYalHOU
BeJIMYMHEL. [ [pumMepbl
MAaTEMATUYECKOTO OKHUIaHUA
KaK TEOPETUYECKOTO
CpPEHETO 3HAYEHHUS
BEJINYMHBI.

[TonsiTue o 3aKkoHE OOIBITNX
yucein. M3mepenune
BEPOSTHOCTEU C OMOIIIBIO
yacToT. [[pumeneHne 3akoHa
OOJBIITNX YUCE

OcBOUTH MOHATHSA: CTy4YaiiHas BEIMYMHA, 3HAUCHUE
CIy4allHOW BEJIMYMHBI, paCIpECICHUE
BEPOSTHOCTEM.

H3y4yars 1 00CyKAAaTH IPUMEPHI TUCKPETHBIX U
HEIMPEPBIBHBIX CIyYalHBIX BEJIMUYUH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
W3MEHYUBBIC BEJINYMHBI, PACCMATPUBABIINECS

B KypC€ CTaTHUCTHKH), MOJIEIbHBIX CITyYalHBIX
BEJINYWH, CBSI3aHHBIX CO CIIyYalHBIMH OIBITAMH
(OpocaHre MOHETHI, UTPATILHOM KOCTH, CO CIIyYailHbIM
BBIOOPOM H T. II.).

OcBauBaTh NOHATHS. MATEMATUYECKOE 0KUAHUE
CIIy4allHOW BEJIMYUHBI KaK TEOPETUUECKOE CPETHEE
3HAYCHUE, JUCIIEPCHUS CIyYalHOU BEJIUYUHBI KaK
aHaJor AMCIEPCUU YUCIOBOIO Habopa.

Pemathb 3a1a4M Ha BBIUHUCIICHHE MATEMATUYECKOTO
0KUJaHHS U JUCTIEPCUU TUCKPETHOM CIIy4aliHON
BEJINYMHBI 110 3aJaHHOMY PacCIpENEICHUI0, B TOM
YUCJIE 33]1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMHMTBCH C MATEMATUYECKUM OKUIAHUEM U
JACTIEPCUEN HEKOTOPBIX paCIPENCICHUI, B TOM
YUCJIE pacTpeIeNICHUS CITYYailHON BEIUYUHBI «YUCIIO0
YCIIEXOB» B CEPUU UCIIBITAHUN bepHyin.
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HN3y4aTrhb 4acTOTy COOBITHS B IIOBTOPSIOIINXCS
CIIyYalHBIX OMBITAX KaK CIyYalHYIO BEJIIMUYUHY.
3HAKOMHUTBCS C 3aKOHOM OO0IbIIHX Yrcel (B popme
beprysim): mpu 60JIBIIIOM YHCIIE ONBITOB YaCTOTa
coOBITHSI OJIU3KA K €r0 BEPOSTHOCTH.

Pemats 3a1a4u Ha U3MEPEHUE BEPOSATHOCTEH

C MOMOIIBIO YacTOT. O0CYKAATh POJIb 3aKOHA
OOJBIIMX YKCEI B 000CHOBAHUY YaCTOTHOI'O METOIa
U3MEpPEHUST BEPOSITHOCTE.

OO0cy:k1aTh 3aK0H OOJIBIITHUX YHCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMUYMBOCTH B U3MEHUYHBBIX
SIBJICHUSAX, POJIb 3aKOHA OOJIBIIIUX YHUCEN B IPUPOJIC U
B JKHU3HH UeJIOBEKa

O0600611eHre, KOHTPOITb 10 [IpencraBienue JaHHBIX. IHoBTOPATH U3yYEHHOE U BHICTPANBATH CUCTEMY
OnucarenbHas CTAaTUCTHKA. 3HAHUMH.
BeposiTHOCTB CiydaitHOTO PemiaTe 3a1a4M Ha IPEACTABIICHUE U ONUCAHUE
COOBITHS. DJIEMEHTHI JTAHHBIX.
koMOuHaTopuku. Ciiydaiible | PemaTh 3agaum Ha HaXO0XJICHHE BEPOSITHOCTCH
BEJIMYMHBI U pACTIPE/ICTCHUS COOBITUI, B TOM YHCJIC B OMBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH,
BEPOSITHOCTEH O0BEAMHEHUSI U TIEPECCUCHUS
COOBITHH, BRIYUCIISTH BEPOSITHOCTH B OMBITAX
C CEepUsAMU CIIy4alHbIX UCIIBITAHUN
OBIIEE KOJIMYECTBO 34
UYACOB I10 ITTPOI'PAMME
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