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

M3ydeHue MaTeMaTHKU Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs HAIPaBJICHO
Ha JOCTIKCHHE OOYYAIONUMUCS JIMYHOCTHBIX, METANPEAMETHBIX M IPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIBTATOB OCBOCHUS YI€OHOTO TIPEAMETA.

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE  pe3yabTaTbl  OCBOEHMS  NpPOrpaMMbl 1O  MaTEMaTHKE
XapaKTEepU3YIOTCS:

1) naTpHOTHYECKOE BOCIIUTAHHUE:

MPOSIBJIEHUEM HMHTEpPECAa K MPOUUIOMY M HACTOSIIEMY POCCHUHCKON MaTEMAaTHKH,
LEHHOCTHBIM OTHOIICHUEM K JOCTH)KEHUAM POCCUHUCKHUX MAaT€MaTUKOB U POCCUUCKOU
MaTEMaTUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JOCTHXKEHHH B JIPYIUX HayKax M
MIPUKIIAJIHBIX cdepax;

2) rpa:KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBIIOJTHEHUIO 00513aHHOCTEN Ipak/laHWHA U peau3alliy €ro Mpas,
NPEACTABICHUEM O MATeMaTHYEeCKUX OCHOBAX (DYHKIMOHUPOBAHUS Pa3JIMYHBIX
CTPYKTYP, SIBICHUN, IPOLEAYP FPaKIAHCKOT0 001IeCTBa (HallpuMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXXICHHIO ASTHUECKUX HpOOJIeM, CBA3aHHBIX C IPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHH HayKH, OCO3HAHHMEM Ba)XHOCTH MOPAIbHO-3TUYECKHUX
MPUHIIUAIIOB B IESITEIbHOCTU YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YyacTHE B pEIICHHUM MPAKTUYECKUX 3a7ad
MAaTEMATHYECKOW  HAIPaBJICHHOCTH, OCO3HAHMEM BaXHOCTH  MaTE€MaTUYECKOTO
oOpa3oBaHUsI Ha TPOTSHKEHWHM BCEH JKM3HU [UJIS YCHEIMHOW Mpo¢heCcCuOHAIBHON
NEATETbHOCTH Y Pa3BUTHEM HEOOXOJUMBIX yMEHHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HHJMBUIYAIBHOW TpaeKTOpMU OOpa3oBaHUS U JKU3HECHHBIX IIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY M JCTETHYECKOMY  BOCIIPHSTHIO
MaTeMaTH4eCKUX OOBEKTOB, 3ajad, pPELICHUH, pPAaCCYKICHHH, YMEHHIO BUJIEThH
MaTeMaTH94eCKHue 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMS

OpHEHTAIIMEN B IEATEILHOCTH HA COBPEMEHHYIO CUCTEMY HaYYHBIX MPEICTABICHHIA
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs dYeIOBEKa, MPHPOALI M OOIIECTBa,
NOHUMaHUEM MaTEeMaTHYCCKON HAyKH Kak chephl YeTOBEUECKOM MeATSILHOCTH, TAIIOB
€€ pasBUTHA M 3HAYUMOCTH JUIS PA3BUTUSA LUBUIM3AIMH, OBIIAICHHUEM SI3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKON KyJIbTYpOH KakK CPEACTBOM ITO3HAHHUS MHUDA,



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

6) pusnueckoe BocnuTaHme, (opMHpOBaHME  KYJbTYPbl  3I0POBbSI W
IMOIUOHAIBHOTO 0JIAT OOy YHS:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B UHTEPECAX CBOETO 310POBbS,
BEJICHUS 3/I0pOBOro 00pasza >KHU3HU (370pOBOE MUTAHUE, COATAHCHUPOBAHHBIN 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:

OpUEHTAIlMel Ha NPUMEHEHHWE MaTEeMaTHYEeCKHX 3HAHUN Ui pelIeHHus 3a]ad
B 00JIaCTH COXPAHHOCTU OKPY’KaIOIIeH Cpebl, IIIAHUPOBAHUS MTOCTYIKOB M OLICHKH UX
BO3MOXKHBIX TIOCIEACTBUNA JJIi OKpY’KaIOLIEH Cpenbl, OCO3HAHHWEM TJI00alIbHOIO
XapakTepa dKOJOTHIECKUX POOJIeM U IMyTel UX pelieHus;

8) amanTanus K H3MEHSIOLIIUMCS YCJIOBHSIM COHATbHOI U PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUSX HEONPEAEIEHHOCTH, OBBIILIEHUIO YPOBHS
CBOECH KOMIIETEHTHOCTH 4Y€pe3 IPAKTUYECKYIO NEITEIBHOCTh, B TOM YHCIE YMEHUE
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, TPEOYIOMNNA KOHTPMEDP, KOPPEKTUPOBATH NPUHUMAEMbIE PELLICHUS
U JIeHCTBUSA, POPMYIUPOBATH U OLIEHUBATh PUCKU U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pe3ynbrate 0CBOEHUS IPOrpaMMbl IO MaTEMATUKE HA YPOBHE OCHOBHOT'O OOILIETO
oOpaszoBaHus y oOydaroiierocs OyayT cpopMUpOBaHbl METANpPEIMETHBIE PE3YJIbTATHI,
XapaKTEPU3YIOIIHMECS OBJIAJCHUEM YHUBEPCAIBHBIMU IM03HABATEIBHBIMU JICHCTBUSIMU,
YHUBEPCAIbHBIMM  KOMMYHUKATUBHBIMU  JIEUCTBUSIMU M YHUBEPCAIbHBIMU
PETYISATUBHBIMU ACUCTBUSMU.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBUS
ba3oBble JJoruueckue aeicTBHA:

BBIABJISATH W XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKUM MaTEMaTUUYECKUX
OOBEKTOB, TOHSATUM, OTHOIICHUU MEXIYy MOHATUSIMH, (HOPMYJIUPOBATH OMPEICIICHUS
MOHSATUH, yCTaHABIMBATH CYIICCTBEHHBIM TMPU3HAK KJIAacCU(UKAIIMU, OCHOBAHUS
J71s1 0000IIEHUS U CPaBHEHUSI, KpUTEPUU TTPOBOJAMMOTO aHAJIN34;

BOCIIPUHUMATh, ((OPMYJIMPOBATH U TPEOOPA30BBIBATH CYXKICHHUS: YTBEPAUTEIHHBIC



Y OTPHIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITE MaTEMAaTHYECKHAE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTHBOPCUHS
B (QakTtax, JaHHBIX, HAOJIONCHUAX W YTBEPKICHHAX, TNpeyiaraTh KPHUTCPHH
JUISL BBISIBJICHUS] 3aKOHOMEPHOCTEH M TPOTHBOPCUHH;

JICJIaTh BBIBOJIBI C HCITOJIE30BAHUEM 3aKOHOB JIOTUKH, ISAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKITIOYCHNUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

pa30uparh JOKa3aTeJIbCTBA MAaTEMaTHYCCKUX  YTBEPXKICHUH  (MpsSMBIC |
OT TMPOTHUBHOIO), TMPOBOJAUTH  CAMOCTOSATECIILHO  HECIOKHBIC  JIOKA3aTeJIbCTBA
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:

HCITOJIB30BaTh  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 OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTA,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

CaMOCTOSITENIbHO (hOopMynHpoBaTh O0OOOIIEHHUS 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
HEeasIMU OOILEHHUs, CHO, TOYHO, TPAMOTHO BBIPAXXaTh 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 CYXJACHHAMH JApPYTUX YYaCTHUKOB JIMAJora,
OOHapyXKMBaTh pa3jNune U CXOJCTBO MO3UIUH, B KOPPEKTHOH Gopme (popMyTupoBaTh
pa3HOTIIacHsl, CBOU BO3PAKCHUS;

MPEJCTaBIATh PEe3yibTaThl pEUICHHs 3aJadd, DJKCIEpUMEHTa, MCCIeI0BaHus,
NPOEKTa, CaMOCTOATENbHO BBIOMpAaTh (OpMaT BBICTYIUIEHUS C Y4€TOM 3ajad
Npe3eHTAINA U OCOOCHHOCTEH ayIUTOPHH;

MOHMMATD U UCIIOJIb30BATh MPEUMYIIECTBa KOMAHIHOM U HHINBUyaTbHOU 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 pEIICHHs C YYETOM UMEIOIIUXCA PECcypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBaTh BAapHUAHTBl PEIIEHUH C y4&TOM
HOBOW MH(pOpPMALIUU.

CaMOKOHTPOJIBb:

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 PE3YJIbTATA JEATEIBHOCTH IIOCTABICHHOW LEIN U
YCIIOBUSIM, OOBSICHATh NPUYMHBI JTOCTHOKEHHSI WM HEAOCTUKEHHUS UENIH, HaXOJUTh
OLIMOKY, 1aBaTh OLICHKY PUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3yabTaThl OCBOCHMSI IMIPOrpPaMMbl MO MaTEMaTHKE MPEACTaBICHBI
1o rojiaM oOy4eHus B CAEAYIOIINX pa3jiesiax MporpaMMbl B paMKaX OTJIEIbHBIX y4E€OHBIX
KypCOB: B 5—6 kjaccax — Kypca «Maremarukay, B /—9 kiaccax — KypcoB «Anredpay,
«I'eomeTpus», «BepoSITHOCTb U CTATUCTHUKA.



PABOYAS ITIPOT'PAMMA YYUEGFHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

COAEPXKXAHUE OBYYEHUSA
5 KUIIACC

HarypaJjbHble unc/ia 4 HYJIb

Harypansnoe wuyuncmo. Psg wHarypanmpHbix umcen. Ywucino 0. HM3o0paxeHue
HATypaJbHBIX YUCEJ TOUKAMU Ha KOOPJIUHATHOM (YUCIOBOM) IPSIMOM.

Ilo3unmonHas cucrema cuuciaeHus. PuMckasg Hymepanus Kak [OpHUMED
HEIO3UIMOHHOM CUCTEMBI CUUCIeHus. [lecaTuuHas cucremMa CUuCIICHUS.

CpaBHEHHE HaTypajbHBIX YKCEN, CPABHEHHE HATypaJbHBIX YHCEI C HYJEM.
Crnoco0bl cpaBHeHUS. OKPYIJIEHUE HATYPAJIbHBIX YUCEN.

CrnoxeHre HaTypalbHBIX YMCEN, CBOMCTBO HYJS IIPU CIOXKEHUU. BrlunTaHue kak
neicTBre, 00paTHOE CIOKEHHIO. Y MHOXKEHUE HATypajbHBIX YHCEN, CBOMCTBA HYJA U
eIMHULBl TpU yMHOXEHUM. JlenmeHue Kak JelcTBUE, OOpaTHOE YMHOMXEHHIO.
KomnoneHTs! neiicTBuil, cBA3b MexAy HUMH. [IpoBepka pe3ynpTaTa apupMeTHUECKOrO
neiicteus. IlepemecTuTenbHOE M COYETATENIBHOE CBOMCTBA (3aKOHBI) CIOXKEHUS WU
YMHOKEHHSI, paclpeieInTEIbHOE CBOMCTBO (3aKOH) YMHOKECHHS.

Hcnonb3oBanne OykB 11 0003HAYEHUS] HEU3BECTHOI'O KOMIIOHEHTAa M 3alHCU
CBOMCTB apu(PMETUUECKUX JTCHUCTBUM.

JlenuTenu v KpaTHBIE YKCIIA, PA3JIOKEHUE HA MHOXKUTENU. [IpocTeie n cocTaBHBIE
yucna. [Ipusnaku nenmumocty Ha 2, 5, 10, 3, 9. /lenenue ¢ octaTkoMm.

Crenenp ¢ HaTypaldbHBIM ITOKA3aTEJIEM. 3allMCh YMCIA B BUAE CyMMBbI pa3psaHbIX
CJIaracMbIX.

HucnoBoe BrlpakeHUE. BpIluMCiIeHHe 3HAYEHUN YMCIIOBBIX BBIPAXKEHUU, MOPSAI0K
BBINIOJIHEHUS JielcTBUM. VICHOnab30BaHWE MpPU BBIYUCICHUSX IMEPEMECTUTEIBHOTO U
COUYETATEIBHOIO CBOMCTB (3aKOHOB) CIIOKEHHSI M YMHOXEHUS, PacHpeIeIuTeNbHOrO
CBOMCTBA YMHOKEHUS.

Jpodu
[IpencraBienune o ApoOU Kak crocoOe 3amucH 4acTh BeTU4MHbI. OOBIKHOBEHHBIC

npobu. IlpaBwibHbIE W HeNpaBwibHbIE ApoOu. CmemiaHHas IpoOb, MPECTaBICHUE
CMEIIaHHOW JpoOH B BHUAEC HENMPABWIHHOW APOOHW W BBIJICTICHUE IE€JIOM YacTH YHCIIa
W3 HenpaBWwIbHOM apolu. M3o00pakeHue apoOedl TOYKaMM Ha YHMCIOBOM MPSIMOM.
OcHoBHoe cBoiicTBO apobu. Coxpamienue npobeii. [lpuBenenue apodbw K HOBOMY
3HameHateno. CpaBHeHUE ApoOei.

CrnoxeHue W BbIYMTaHHE JpoOeil. YMHOXEHUE W JCJeHHEe ApoOei, B3auMHO-
oOpatHbie Apobu. HaxoxaeHre yacTy 1eJI0ro U 1eJI0To Mo €ro YacTH.

Jlecatuunas 3anuck apoOeit. IlpencraBieHue JecATUYHOM JpoOM B  BUJC
OObIKHOBEHHOH. M300pakeHne AECATUYHBIX ApOOEH TOYKAMU Ha YHUCIOBOM MPSMOM.
CpaBHEHHE JIECATUYHBIX APOOECH.



ApudmMernueckne NEUCTBUS C ACCITUYHBIMU Apo0sMU. OKpyTIIEHUE MECATUIHBIX
TpoOeil.

Penienue TeKCTOBBIX 3a7a4

Pemienne TekCTOBBIX 3adad apu(METHYECKUM crnocoOoM. PemieHue J1ormyeckux
3amad. Pemenue 3amad mepeOOpoM BceX BO3MOXKHBIX BapHaHTOB. lcmosb3oBaHWE
IIPU PEIICHUU 3a/1a4 TaOJUIl 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 TAOIHIl, 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.

JlinHa oOTpe3ka, METPUYECKUE €IUHUIbI JUIMHBL. JlJIMHAa JIOMaHO#, HEepUMETP
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 KieryaTtoil Oymare. IloctpoeHue
KOH(UTypanuii U3 yacTen npsiMoid, OKpY>KHOCTH Ha HEJIMHOBAHHOM U KJIeTYaToOl Oymare.
Hcrnonb30BaHuEe CBOMCTB CTOPOH M YIVIOB NPSMOYTOJIbHUKA, KBAAPATA.

[Tnomans IPsIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX
U3 TMPSMOYTOJHLHUKOB, B TOM uuciie (Uryp, m300pakEHHBIX Ha KJIET4aTon Oymare.
EavHUIBI M3MEpEHHNs IUIOIIA/IN.

Harnsaaele mpenctaBieHds O HPOCTPAHCTBEHHBIX (Urypax: MPsIMOYTOJIbHBIN
napajuienenunesn, ky0, MHOrorpaHHuku. M3o0pakeHne npocTelmx MHOTOTPAHHUKOB.
Pa3BépTku kyOa u mapamienenumnena. Co3nanue Mojelieii MHOTOTPAaHHUKOB (13 Oymary,
MIPOBOJIOKH, TUIACTHIIMHA U APYTHX MAaT€pPHAIOB).

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 IpoOeH.

CpaBHeHHe M ymopsijouMBaHue ApoOeil. Pemienwe 3agad Ha HaxoXJIEHUE YacTH
OT 1LEJOTO W I1EJIoro mo ero 4actu. [[poOHoe YMCIIO Kak pe3yJbTar JeleHUS.
[IpencraBnenne necAITHYHON APOOM B BHIIC OOBIKHOBEHHOW IpOOM M BO3MOKHOCTH
Npe/CTaBlIeHUs] OOBIKHOBEHHOW ApoOM B BUJE naecATHYHON. JlecsTuuHbie ApoOH U
METpHYecKasi cucteMa Mmep. ApudMeTHYECKHe JACUCTBUS M YHCIOBBIC BBIPAKCHUS
C OOBIKHOBEHHBIMH U JACCATUIHBIMU TPOOSIMHU.

OtHouenue. Jlenenue B f1aHHOM oTHOIIeHHH. Maciitad, nponopuus. [Ilpumenenue
MPOTIOPLINN HPH PEIICHUH 3a]a4.

[TonsTre mpoueHTa. BpruucieHne mponeHTa OT BEIWYMHBI U BEJIWYMHBI MO €€
MPOIEHTY. BbIpakeHHWe MPOLEHTOB JACCATUYHBIMU ApoOsiMu. Pelmenune 3amau
Ha IPOLIEHTHI. BbIpa)keHne OTHOLIECHUS BEJIMYMH B POLICHTAX.

ITos10:kMTENBHBIC H OTPULIATEIbHBIC YHCJIA

[lonoxxutenbHple W OTpUUATENbHbIE 4yucaa. lLlensie uwmcna. Monpyns uwmcna,
reoMeTpuiecKasl HHTeprpeTanus Moayis yucia. M3o0paxxeHue ynucen Ha KOOpAMHATHOM
npsimoi. YucioBble npomexyTkd. CpaBHeHHE uducen. ApUPMETHUECKHE JEHCTBUS
C MOJIOKUTEILHBIMU ¥ OTPULATEIbHBIMH YUCIAMHU.

[IpsMoyrosibHast CcUCTEMA KOOPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKH
Ha IUIOCKOCTH, aOcuucca u opauHata. [loctpoeHune Touek U Guryp Ha KOOpIAMHATHOU
IUIOCKOCTH.

BykBeHHbIE BbIpaKeHUsA

[IpumeHeHne OyKB ISl 3allMCH MaT€MAaTUYECKHX BBIPAKEHUW W TPEIJIOKEHUU.
CpoiictBa apu(pMeTHuecKUX JCHCTBUNA. 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, CBSI3bIBAIOIIUX 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.

B3anmHOe pacnosnokeHue AByX NPSIMBIX HA IJIOCKOCTH, NapajulelbHbIEC MPSMBIE,
MEPIEHAUKYJIISIPHBIE MIPsIMbIE. MI3MepeHne pacCTOSIHUI: MEXAY IBYMsI TOUKAMH, OT TOYKH
JI0 MPSIMOM, IJIMHA MapLIpyTa Ha KBaJAPATHOU CETKE.

N3mepenre © MOCTPOEHHWE YIIOB C [OMOUIBIO TpaHcmoptupa. Bumasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYMOYTOJIbHBINA, PAaBHOOEAPEHHBIH,
PaBHOCTOPOHHUU. YeTBIPEXYTONBHUK, IPUMEPBI YETBIPEXYTOJIBHUKOB. [ IpIMOYTONBHUK,
KBaJpaT: MCIOJb30BAHUE CBOWCTB CTOpPOH, YIJVIOB, auaroHaneud. WM3oOpaxeHue
reoMeTpudyeckux (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 N3MepeHne JUIMHbBI OKPY>KHOCTH, TUIOLIAId 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
MPOCTPAHCTBEHHBIX GUTyp (M3 Oymaru, mpoBOJIOKH, IIIACTHIIMHA U JPYTHX MAaTEPUATIOB).

[Tousatne o0BEMa, enuHUIBl u3MepeHus o0bEéMa. OOBEM MNPSIMOYTOJIHLHOTO
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 HATypaJbHBIMU
YUCIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMHU.

CpaBHHBaTh M YIOPSIOYMBATh HAaTypajbHbIE UMCIIA, CPABHMBATh B IPOCTEUIINX
cllydasix OOBIKHOBEHHBIE IPOOH, 1ECATUUHBIE IPOOH.

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 TIPOCTEHIITNX CITyUasiX.

BoINonHATE IpOBEPKY, TPUKUIKY pPe3yIbTaTa 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, CXEMbl, TaONMIbl, 0003HAYEHUs MpPH PELICHUU
3ajad.

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

W3Bnekatb, aHaNIM3UpPOBaTh, OIEHUBATh HHPOPMAIMIO, TPEACTABICHHYIO
B Ta0iuile, Ha CTOJIOYATON Juarpamme, HHTEPIPETUPOBATH MPEACTABICHHBIC JTaHHBIC,
UCITI0JIb30BaTh JaHHbIE MIPU PEILICHUH 3a/1a4.

Harnsanas reomerpust

ITonb30BaThCA r€OMETPUYECKUMH NOHATUAMU: TOYKA, IPsIMasi, OTPE30K, JIyd, YIroJl,
MHOTOYTOJIbHUK, OKPY’KHOCTB, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIIHX (Hopmy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnons30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIVIAMHM: BEpIIMHA CTOPOHA,
C MHOTOYT'OJIbHUKAaMH: YIoJl, BEPIINHA, CTOPOHA, TUAarOHAJIb, C OKPYKHOCTBIO: pajuyc,
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 JITTMHBL, 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 GUTryp, H300pax)EHHBIX Ha KJIETYATOU
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 U3MEPEHMUS Mapajuleienuiena, Kyoa.

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

Pemate HecnOXHBIE 3aJayd  Ha HW3MEPEHHE T'€OMETPUYECKUX  BEJIMYMH
B IIPAKTUYECKHUX CUTYaLHSIX.



[IpeameTHBIE pPE3yNbTAaThl OCBOEHHUS NPOTPAMMBI y4e€OHOTO Kypca K KOHILY
oOyueHus B 6 KJacce:

Yuciia 1 BBIYUCTICHUA

3HaTh WM IIOHMMAaTh TEPMUHBI, CBSI3aHHBIC C pA3IMYHBIMU BUJIAMU 4YHUCEN U
crnocobaMy UX 3amKcH, MEPEeXOIUTh (€CIH 3TO BO3MOXKHO) OT OAHOM (OPMBI 3amuch
YHUCIIa K JPYTOU.

CpaBHHUBATh U YIIOPAJOYNBATH LIEJIbIC YUCIIA, OOBIKHOBEHHBIE U JIECATHUHBIE APOOH,
CpPaBHMUBATh YMCJIA OJHOTO U PAa3HBIX 3HAKOB.

BbINONHATH, coueTast yCTHbIE M TUCbMEHHBIE TPUEMBIL, apU(PMETUUECKHUE TEUCTBUSL
C HATypaJbHBIMU U IIEJIBIMM YHUCJIaMU, OOBIKHOBEHHBIMM U JECATHUYHBIMH APOOSIMH,
ITOJIOKATEJIBHBIMU M OTPULIATENBHBIMU YUCIIaAMU.

BpruuciATh 3HaYEHUs YUCIOBBIX BBIPAKEHWM, BBINOJIHATH NMPUKUIAKY U OLICHKY
pe3ysibTaTa BbIYUCICHUM, BBINONHATh MpeoOpa3oBaHUsl YHUCIOBBIX  BBIPAKEHUH
Ha OCHOBE CBOWCTB apu(hMETHUECKUX JEHCTBUM.

COOTHOCHTH TOYKY Ha KOOPJAMHATHOM MPSIMOM C COOTBETCTBYIOLIUM €I YHCIOM H
n300paxkaTh YMClia TOYKaMU Ha KOOPJIMHATHOW MPSIMON, HAXOAUTh MOJYJIb YHCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT ¢ KOOPAMHATAMHU JTOMN
TOYKH.

OKpyriTh LEeble Yncia U IECATUYHbIE IPO0HU, HAXOIUTh MPUOIMKEHUS YUCE.

YucsoBbie M OyKBEeHHbIE BbIPAKEHUS

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

[Tonp30BaThCs TMpU3HAKAMU JCIUMOCTH, PACKIaJblBaTh HATypajbHbIE 4YHCIA
Ha MPOCThIC MHOKUTEJIH.

[Tonb3oBaThCa MacITaOOM, COCTABIISITH MPONOPLUUU U OTHOIICHHS.

Ucnonb3oBath OykBBI AJjisi 00O3HAYEHUS YHWCEN MPU 3alUCH MaTEMAaTHYECKUX
BBIPAKEHUN, COCTaBISATb OYKBEHHBIC BBIpKECHUS 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, HCHOIB3ys apupMeTHuecKue JeHCTBUS, OLEHKY, MNPUKUIKY,
M0JIb30BAThCS €AMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEIUYHH.

CocTaBnsaTh OyKBEHHBIC BBIPAKCHHSI 110 YCIOBHUIO 33 Ja9H.
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W3Bnekats HHPOpMALINIO, TPECTABICHHYIO B Ta0INIIAX, HA TMHEWHOM, CTOI0UYATON
WM  KPYroBOM JuarpaMmax, HHTEPHOPETUPOBATh  MPEACTABICHHbIC  JaHHBIC,
MCIOJIb30BaTh JJAHHBIC IIPU PEUICHUM 3a/1ad4.

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

Harasignas reomerpust

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYXKAIOUIETO MHpa, HMEIOIMUX (PopMy
U3YYEHHBIX T€OMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (PUTyp, TPUMEPHI PaBHBIX
U CHMMETPUYHBIX (DUTYD.

N300paxxaTh ¢ MOMOIIBIO HUPKYJIS, TUHEHKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOW U
KJIeT4aToi Oymare M3y4deHHbIE IIJIOCKHE reomMeTpuieckue (Gurypsl U KoHpurypaium,
CUMMETPHUYHbIE (PUTYPBI.

[Tonb30BaTbCd TE€OMETPUUYECKUMHU TMOHSTHSMHU: PABEHCTBO (UTYp, CHUMMETPHUS,
UCIIOJIb30BaTh TEPMUHOJOTHIO, CBA3aHHYI0 C CUMMETpPUEH: OCb CHMMETPHUH, LIEHTP
CUMMETPHH.

HaxoauTe BETMYMHBI YTIIOB U3MEPEHHUEM C MOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aJIaHHOM BEJIMYMHBI, IOJIB30BAaThCA IPU PEIICHUM 3a4a4 TPagyCHOM MEpOW YIJIOB,
pacro3HaBaTh HAa YEPTEKAX OCTPBIN, MPAMOM, pa3BEPHYTHIN U TYIION YIJIBL.

BbluucnaTe  JUIMHY  JIOMAHOM, TIEPUMETP MHOTOYTOJIbHHKA, MOJIb30BaThCSA
EAVHUIIAMU W3MEPEHMS JUIMHBI, BbIpaXaTb OJHM E€IAVHMIBI U3MEPEHUS JUIMHBI 4Yepe3
JpyTHe.

HaxonuTtb, HCIONB3ys YEPTEKHBIE WHCTPYMEHTBI, PACCTOSHHS: MEXAY IBYMS
TOYKaMU, OT TOYKH /10 IPSIMOM, UTMHY YTHU Ha KBAJAPATHON CETKE.

Boruncnsate minomaab GUryp, COCTaBI€HHBIX U3 MPSIMOYTOJIBHUKOB, UCOIb30BaTh
pa3OueHue Ha  MNPSIMOYTOJbHUKH, Ha  paBHble  (QUIypbl,  JOCTpauBaHUE
JI0 TMPSAMOYTOJIbHUKA, IMOJb30BAThCS OCHOBHBIMM €IMHHMIIAMH HM3MEPEHUS IUIOLIAIH,
BBIPAKATh OJHU €IMHUIIBI U3MEPEHHUS IUIOIIAIN YEPE3 IPYyTHUE.

Pacrio3naBaTh Ha MOJENAX M M300paKEHUSAX MNHUpPAMUAY, KOHYC, LMJIMHAP,
UCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIKMHA, peOpO, FPaHb, OCHOBAaHUE, pa3BEPTKA.

N300pakath Ha KeT4aTol OymMare mpsMOYTOJIbHBIN Mapasuieenumnes.

Bbluuciate 00bEM  MPSAMOYTONBHOTO MapajuieNienumena, KyOa, MOoJb30BaThCs
OCHOBHBIMH €IUHHUIIAMH U3MEpPEHUs1 00BbEMa;

Pemate HecCnOXHbIE 3aaud  HA HAXOXKJIEHUE TE€OMETPUYECKHUX BEJIMYMH
B IIPAKTUYECKHUX CUTYaLHSIX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC
Hanmenosanue paznena |KomnuectBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS
(Temnbl) Kypca 4acoB COZIEpKaHUE
HatypanpHble uncna. 43 Jecsatuunas Yurarth, 32alIUCHIBATH, CPABHUBATDH HATYPAJIbHbBIC YHCIIA;

JlelicTBHS C HATYpaJIbHBIMU
YU CIIAMU

CUCTEMA CYUCIICHUS.
Psn mHaTypanpHbIX
qucell.
HarypanbHbli psz.
Yucno 0.
Harypanbnsbie uncia
Ha KOOPJAMHATHOU
MPSAMOM.
CpaBHeHue,
OKpYIJIEHUE

HaTypaJIbHBIX YHACEIL.

Apupmernueckue
JICUCTBUS

C HATypaJIbHBIMU
yrciiamu. CBoucTBa
HYJISI IPY CJIOKEHUH
U YMHOEHUH,
CBOMCTBA €IUHUIIBI
MIpY YMHOXKEHUU.

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

HccaenoBathb cBoiicTBa HATypallbHOTO psifa, uncen 0 u 1
IIPU CJIOKEHUU U YMHOXKEHUU.

Hcnouab30BaTh NPaBUJIO OKPYIVIEHUS HATYPAJIbHBIX YHCEIL.
BoInoiHATHL apupMeTnyecKue 1eiiCTBUS C HATYpAIbHBIMU
YUCJIaMU, BBIMUCIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHUIN

CO CKOOKaMH U 0e3 CKOOOK.

3anuchIBaTh NPOU3BEJICHNUE B BUIE CTEIICHU, YUTATh
CTENIEHU, MCII0JIb30BATH TEPMHHOJIOTHIO (OCHOBAaHHUE,
MIOKAa3aTellb), BBIYMCIASTH 3HAYCHUS CTECIICHEM.

BbInoJHATH NPUKUAKY U OLEHKY 3HaYE€HUN YUCIIOBBIX
BBIPAXKEHUI, MPeAJIaraTb 1 IPUMEHATh NPUEMBbI IPOBEPKH
BBIYMCIICHUU.

Hcnonb30BaTh NPpH BEIYUCIEHUAX IEPEMECTUTEILHOE U
COYETATEIBHOE CBOMCTBA CIOKEHUS U YMHOKEHHS,
pacIpeneauTeIbHOE CBOMCTBO YMHOKEHUS; (OPMYIMPOBATH
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IIepemectuTenpHOE
Y COYETATEIbHOE
CBOMCTBA CJIOKEHUS
1 YMHOKEHUSI,
pacnpeieUTeIbHOE
CBOKMCTBO
YMHOXEHUSI.
Jemurenu u
KpaTHbBIC YUCIIA,
Pa3JIoKEHUE YuCia
Ha MHO>XHUTEJIH.
Henenue

¢ ocratkoMm. IIpocteie
1 COCTaBHBIC YHCIIA.
[Ipu3Haku
IEJIUMOCTH Ha 2, 5,
10, 3, 9.

CreneHns ¢
HaTypaJIbHbIM
MOKa3aTeJIeM.
Hucnoselie
BBIPKCHUS,;
MOPSIAOK IEUCTBUM.
Pemenne TeKCTOBBIX
3aJ71a4 Ha BCE
apupMeTHIECKUE

U IPUMEHATH NMPaBUJIA TPeoOPa30BaHUS YUCITOBBIX
BBIP2XECHUI Ha OCHOBE CBOMCTB apu(METHUECKHX JACHCTBUM.
HccsenoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH T'MIIOTE3bI, POPMYJINPOBATH 00001IEHHS U
BbIBO/IbI 10 PE3YJIBTATAM NMPOBEAEHHOTO UCCIICIOBAHUA.
D®opMyJIHPOBATH ONPeIeJIeHUs JICIIUTENS U KPAaTHOTO,
Ha3bIBATh JICIIUTEJIN U KPATHBIE YKCIIA; PACIIO3HABATD
MIPOCTBIE I COCTABHBIE YKCIIA; (POPMYJIUPOBATH U
NPUMEHATH NPU3HAKM JICIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKECHUS YHACIIA HA TTPOCTHIE
MHOKUTEIN; HAXOAUTh OCTaTKU OT JICJICHUS U HEMOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O HAaTypaJbHbIX YHCIAX, 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 3aBHCUMOCTH MEX/y BEJIMYMHAMU (CKOPOCT,
BpeMsl, paCCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTh U JIp.):
AHAJM3MPOBATH U OCMBICJIMBATH TEKCT 3a7a4H,
nepedopMyTHPOBATH YCIOBHUE, M3BJIEKATHh HEOOXOUMBIC
JTaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAYy BEJIUUYNHAMHU,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHUM.
MoaenupoBarh X0/ pEUICHU 3aa4M C IOMOLIBIO PUCYHKA,
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JIEHCTBUS,
Ha JIBIOKCHHUE U
MOKYIIKH

CXEMBI, TaOJINIIBI.

IIpuBoauThH, pa30MpaTh, OLEHUBATH PA3JINYHBIC PELICHUS,
3aMKCH PELIEHUN TEKCTOBBIX 3a/1a4.

Kpuruyecku oneHMBaTH NOJyYEHHBIN PE3yJIbTAT,
OCYLLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSIS OTBET Ha
COOTBETCTBHUE YCJIOBHIO, HAXOAUTH OLIHOKH.

Pemats 3a1aun ¢ moMoIIbI0 Iepedopa BCEX BO3MOKHBIX
BapUaHTOB.

3HAKOMUTBCS € MCTOPHEN PAa3BUTHS apU(PMETUKA

Harnsannas reomerpus.
JIvHUYM Ha TTOCKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenune avHbI
OTpe3Ka,
METPUYECKHUE
€IMHUILIBI
WU3MEPEHUS JIJTUHBI.

OKpyX HOCTb U KpYT.

IIpakTrueckas
paboTta
«ITocTpoenue y3opa
U3 OKPYKHOCTEN.
VYron. [Ipsamoi,
OCTPBIH, TYIION U
Pa3BEPHYTHIN YTJIBL.
W3mepeHnne yrios.

Pacno3naBaTthb Ha yepTexkax, pUCyHKaX, ONMUCHIBATD,
UCIIOJIb3Ys TEPMHUHOJIOTHIO, U H300PakKATh C TTIOMOIIIBIO
YepTEKHBIX UHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, Ty,
yTOJ1, IOMaHY10, OKPY>KHOCTb.

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

Hcnonb30BaTh JIMHEHKY U TPAHCTIOPTUP KaK MHCTPYMEHTHI
JUIS1 TIOCTPOCHUS M UBMEPEHUS: M3MEPSATH JITIMHY OTPE3Ka,
BEJIMYMHY YIJa; CTPOUTH OTPE30K 3aJIaHHON JTMHBI, YTOJI,
3a/ITAaHHOM BEJIMYHMHBI; OTKJIAABIBATH IUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPY>KHOCTh 33JITaHHOTO pajuyca.
N3006paxath KOHPUTYpAITUU TEOMETPUIECKUX (Uryp

13 OTPE3KOB, OKPYKHOCTEM, X YaCTEN HA HEJIMHOBAHHOU U
KJIeT4YaToM Oymare; npeajiaratb, ONMCbIBATH U 00CYK1ATh
CIoco0bI, AJITOPUTMbI TIOCTPOCHHS.

Pacno3naBaTh M M300paxkaTh Ha HEJIMHOBAHHOM U

14



[IpaxkTnueckas
pabota
«IlocTpoenue
YTJIOB»

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

BbI14ucJIATH IMHBI OTPE3KOB, JOMaHBIX.

IToHuMaTh U MCNIOJIB30BATH NP PELICHUM 32/1a4
3aBMCHMOCTH MEKy €AMHULIAMU METPUUECKONU CHCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUECKUMHU CUCTEMAMH MEp;
BBIPAKATh JUIMHY B Pa3JIMYHBIX €IMHUIIAX U3MEPEHHUS.
HUccaenoBath GUrypsl 1 KOHPUTypaluu, UCIOJIb3Ys
1u(pOBBIE peCypChl

OOBIKHOBEHHBIE JPOOH

48

JpoOs. [IpaBHiIbHBIC
Y HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue po0ei.
CnoxxeHue u
BBIYHTAHHE
OOBIKHOBEHHBIX
npo0Oeit. CmenianHas
JIpo0b. YMHOKECHHUE
U JeJCHUE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe JpOoOH.
Penienre TeKCTOBBIX
3aJ1a4, COJep KaIluX
npoou. OCHOBHBIE

MopeanpoBaTthb B rpadUuecKoi, IpeIMETHON opMme,

C IIOMOIIIBIO KOMITBIOTEPA IOHSTHS U CBOWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOH JPOOBIO.

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

N3006paxath 0OOBIKHOBEHHBIE IPOOU TOUKAMHU

Ha KOOPJAWHATHOM IIPSIMOU; UCII0JIb30BAaTh KOOPIMHATHYIO
NpsMYIO JJI CPaBHEHHUS IPOOEH.

@®opMyIHPOBATH, 3aANIUCHIBATH € NOMOIIBLIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH 1p0oOH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO Ipo0OU JTsl COKpaIeHus: JpoOeit 1 MpUBEICHUS
JIpoOU K HOBOMY 3HAMEHATEIO.

IIpeacTraBiasiTh CMEMIAHHYIO IPOOb B BUJIE HEMPABWIBHON U
BBIJIETISITH 1IEJTYI0 YaCTh YHCIIa U3 HEMIPaBUIbHOM Apo0u.
BoinoHATH apudmeTnyecKue 1eiicTBUs

C OOBIKHOBEHHBIMH JIPOOSMU; MPUMEHSATH CBOHCTBA
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3a/1ayu Ha IpoOHu.
[IpumeneHue OykB
JUTSL 3aITUCH
MaTEeMaTUYECKUX
BBIPAKECHUU U
MPEIJIOKEHU N

apu(PpMETHICCKUX TEHCTBUN TS paIliOHATA3AIUN
BBIYHCIICHUN.
BoINOJIHATH NPUKUAKY M OLEHKY PE3YJIbTaTa BEIYUCICHUN;

npeniaraTb M NPUMEHSATh NPUEMbI IPOBEPKHU BHIYUCIICHHI.

IIpoBoauTH HCC/IEI0BAHMS CBOWCTB IpOOEH, ONMUPasch

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

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Ipo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHUS BHICKA3bIBAHUI.

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

MopaeaupoBarhb X0 PELICHHS 33/1a4M C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3JINYHbIC PEIICHHUS,
3aIlMCH PEIICHUI TEKCTOBBIX 3a/a4.

Kpurnyecku oueHUBaTh MOJyYEHHBIA PE3YJIbTAT,
OCYILECTBIISITH CAMOKOHTPOJIb, TPOBEPSISt OTBET

Ha COOTBETCTBHE YCJIIOBHIO, HAXOAUTh OITHOKHU.
3HAKOMUTBHCS € UCTOPHEN Pa3BUTHS apu(PMETHKA

Harnsgnas reomerpus.
MHOroyroJbHUKH

10

MHOroyroJIbHUKH.
YeThIpEXyTOIBHUK,
MPSIMOYTOJIBHHK,
KBaJpar.
IIpakTueckas

OnuceiBaTh, HCMOJb3Ysl TEPMHUHOJIOTHIO, H300PaXKATH

C MOMOIIbIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJIEIUPOBATh U3 OyMaru MHOTOYTOJIbHUKHU.

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

C 3aJIaHHBIMU
CTOPOHAMHU

Ha HEJIMHOBAaHHOU
oymare.
TpeyroJyibHUK.
IImomane n
TIEpUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€UHUIIBI
U3MEpPEHUS
TUJIOILIAIH.
ITepumerp
MHOTOYTOJIbHUKA

TPEYTOJIbHUKA, OLEHUBATH UX JIMHEUHBIE PA3MEPBI.
BerucJasTh: NepuMeTp TPEYroJIbHUKA, IPSIMOYTOJIbHUKA,
MHOTI'OYT'OJIbHUKA; TUIOIIAAb IPSMOYTOJIbHUKA, KBagpaTa.
M300paxkaTh OCTPOYIOJIBHBIE, IPSIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEJIMHOBAHHOM M KJIETYAaTON Oymare KBajaparT u
MPSAMOYTOJIBHUK C 3aIaHHBIMU JJIMHAMU CTOPOH.
HcciienoBaths cBOMCTBA NIPAMOYIOJIBHUKA, KBaJApaTa IIyTEM
HKCIIEPUMEHTA, HAOIIOACHUSI, U3MEPEHUS], MOJECIINPOBAHNUS;
CpPaBHUBATh CBOMCTBA KBAApaTa U NPSIMOYIOJIbHUKA.
KoncrpynpoBath MaTeMaTH4eCcKHUE NMPEIT0KECHUA

C MIOMOIIIBIO CBS30K «HEKOTOPBINY», «11000i1». Pacmo3naBarth
VCTUHHBIE U JIOKHBIE BBICKA3bIBAHNSI O MHOTOYT'OJIbHUKAX,
NPUBOINTH NPUMEPBI U KOHTPIPUMEDHI.

HccienoBars 3aBUCMMOCTD ILIOIIAAN KBAIPaTa OT JJIMHBI
€ro CTOPOHBL.

Hcnoab30BaTh CBOMCTBA KBAJIPATHOM CETKU JJIs1 HOCTPOECHUS
¢buryp; pazdouBaTh IPSIMOYTOJIBHUK HA KBAJPATHI,
TPEYTrOJbHUKHU; COCTABJIATH QUTYPHI U3 KBAJIPaTOB U
IPSIMOYTOJIBHUKOB U HAXOAUTh UX IUIOIIA/b, pa30uBaTh
Gurypsl Ha IPSMOYTOJILHUKY U KBaJAPAThl U HAXOAUTh UX
IJI0IA/b.

BreipaxkaTh BEIMUNHY IUIOMAAU B PA3JIMYHBIX €INHUALIAX
MU3MEPEHUS METPUUECKON CUCTEMBI MED, IOHUMATDH U
HCIO0JIb30BATH 3ABUCHMOCTH MEXIy METPUYECKUMU
eAVHULAMU U3MEPEHUS TIJIOMIA N,
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3HAKOMHUTHCS ¢ IPUMePaMH NPUMeEHEHUsI TTOMIAN U
nepUMeTpa B MPAKTHUECKUX CUTyanusiX. Pemars 3agauu

U3 peaabHON )KU3HU, MPeIJIaraTh U 00Cy:K1aTh pa3TudHbIe
CIoco0bI penieHus 3aaau

Jlecatuunbie 1poOu

38

JlecsTU4Has 3aluCh
npo0Oeiil. CpaBHeHUE
JECATUYHBIX
JpOOeid.

JlericTBus

C I€CSITUYHBIMU
JTPOOSIMHU.
Oxkpyriienue
JECATUIHBIX
JpOOeid.

Pemienne TeKkCTOBBIX
3a/1a4, CoJIepPIKaIInuX
npoou. OCHOBHBIE
3aJlayu Ha 1poou

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

N300paxarth necaTuyHble JpOOU TOYKAMHU Ha KOOPJIMHATHON
IIPSIMOM.

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

BoInogHaTh apudMeTHYECKUE NEUCTBUS C IECITUIHBIMU
JpoOsIMU; BBINIOJHATH NPUKUAKY U OLEHKY pe3yibTaTa
BBIYHCIICHUU.

I[IpumeHsaTH cBOMicTBA apuMeTHUESCKUX JEHCTBUN

JUISL palliOHAIU3alU BEIYUCIICHU.

I[IpuMeHATH NPABUIO0 OKPYIJIEHHUS JIECATUYHBIX APOOCH.
IIpoBoauTH HCCJIEI0BAHMSI 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 KOHTPIIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS U OTPULIAHUS BBICKA3bIBAHMIA.

18



PemaThb TeKCTOBBIE 3a]1a4H, COAEpKALIUE IPOOHBIE TAHHbBIE, U
Ha HaXOXKIEHUE YaCTU LEJIOr0 U LEJIOTr0 MO €ro YacTu;
BBIABJISITH HX CXOACTBA U PA3JIHYHS.

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

Kpuruyecku oneHMBaTh ITOJTYYECHHBIN PE3YIbTAT,
OCYLIECTBJISTH CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBHE YCIIOBHIO, HAXOJAUTH OIINOKHU.
3HAKOMUTBCS € MCTOPHEN PAa3BUTHS apU(PMETUKA

Harnsimaas reometpus.
Tena u purypsi
B IIPOCTPAHCTBE

MHOrorpaHHHKH.
N3o0paxkenue
MHOT'OTPaHHHKOB.
Mopnenn
MIPOCTPAHCTBEHHBIX
TeN.
IIpssMOyTOJIBHBIN
napasuiesienunes,
Kky0. Pa3BépTku kyOa
U TIapaJiyiesieuIe 1a.
[TpakTnueckas
pabota «Pa3BépTka
KyOay.

O0BEM KyOa,

Pacno3HaBaTh Ha YepTexkax, pUCYHKAX, B OKPYKaKOLIEeM
MHpe NPSIMOYTOJIbHBIN Mapaliienenunes, Kyo,
MHOTOI'PAaHHHKH, ONIMCBIBATh, HCII0JIb3YH TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEITHbIE Pa3MEpHI.

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

N300pazkath Ky0 Ha KJIeT4aTOM Oymare.

HccnenoBathb cBoiicTBa Ky0a, MIPSIMOYTOJIbHOTO
napajuie’enunea1a, MHOrorpaHHUKOB, UCIIOJIb3Ysl MOJENH.
Pacno3HaBath u u300paxkarh pa3BEPTKU KyOa U
napaenenuneaa. MoaeJupoBaTb KyO U napasiesienune]
u3 OymMaru v MpoYrx MaTepuagoB, 00bACHIATH CIOCO0
MOJEIINPOBAHUS.
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PSIMOYTOJIBHOTO
napasuleienuneaa

HaxoauTs n3MepeHus, BbIYMCISTD ILI0IIA (b TOBEPXHOCTH;
00bEM Ky0a, MPsMOYTOJIBHOTO Napajliesenuea;
HCCJIeA0BATH 3aBUCUMOCTB 00bEMa Ky0a OT JUIMHBI €T0
pedpa, BBIABUTATh U 000CHOBBIBATH I'MIIOTE3Y.
Ha0uronath 1 NpoBOAUTH AHAJOTMH MEXK]Ty OHATHIMHU
oniaay 1 00bEMa, NepuMeTpa U IJIomaand IOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHMS

O MHOTOI'PaHHHKaX, MPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI,
CTPOMTH BBICKA3BIBAHMSA U OTPULIAHUS BBICKA3bIBAHUM.
Pemiats 3aga4m U3 peanbHOMN )KU3HA

[ToBTOpEeHuEe 1 0000IIIEHNE

10

IToBTOpEHUE
OCHOBHBIX HOHSATHUH
U METOJIOB Kypca

5 knacca,
000011IcHNE 3HAHUH

BoeruncasTh 3Ha4eHUS BBIPAXKEHUHN, COAEPKALLNUX
HaTypaJbHbIC YUCIIa, OOBIKHOBEHHBIC U IECATUYHBIC TPOOH,
BBITIOJIHATH MPE0Opa30BaHUs YHCEIL.

Bri0upaTh ciocod cpaBHEHUS YUCEN, BBIYUCICHHM,
NPUMEHSITh CBOICTBA apU(METUYECKUX JCHUCTBUIN

JUISL pallMOHAIU3alH BEIYUCIICHUM.

OcymecTBJISATH CAMOKOHTPOJIb BBIIOJHIEMBIX ICHCTBUHN 1
CaMOIIPOBEPKY PE3YyJIbTaTa BHIYMCICHUMN.

Pemars 3agaum U3 peaibHON KNU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMSA U1 PELIEHU 3a1a4 U3 IPYyTHUX
y4eOHBIX MPEIMETOB.

Pemarts 3agaun pa3HbIMH CIIOCO0AMH, CDABHUBATD -
CIoCco0bI PEIICHHS 33]]a4, BHIOMPATH PAllHOHAJIbHbBIN
Crocoo

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

170
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6 KJIACC

HaumenoBanue pazaena |KonmdectBo OcHoBHOE OcHOBHBIE BUJIBI ACATEILHOCTH 00YUAIOIINXCSI
(Temnbl) Kypca 4acoB coepKaHue
HartypanpHbie uncina 30 Apudmerndeckue BoinosHsaTh apudgMeTnyeckue AeiCTBUS C MHOTO3HAYHBIMU
EUCTBUS HaTypaJbHBIMU YUCJIaMHU, HAXOJAUTh 3HAYEHUS YHUCIIOBBIX
C MHOT'O3HAQYHBIMH BBIPAKEHUN CO CKOOKaMU 1 0e3 CKOOOK; BBIMUCIATH
HaTypaJIbHBIMHU 3HAYEHMS BbIPAKEHUHN, COJIEPKAIUX CTEIICHHU.
yuciaaMu. YucnoBsle | BbINOJIHATH NPUKHAKY M OIEHKY 3HAUCHUIN YMCIOBBIX
BBIpAXKEHUS, BBIPAKCHUI, MPUMEHATH NPUEMBI IPOBEPKHU PE3yJIbTaTa.
MOPSZIOK IEMCTBUH, Hcnoab30BaTh NPU BIYUCTEHUSIX IEPEMECTUTEIBLHOE U
HCIIOJIb30BaHHE COYETATEJIbHOE CBOMCTBA CIIOKCHUS U YMHOKEHHUS,

cko0ok. OkpyrieHue
HaTypaJIbHBIX YUCE]I.
JlenuTenu u KpaTHbIe
Yypca; HauOOJIbIINI
OOIIMH JeIUTEND U
HauMEHBIIIEE 00IIIee
KpaTHOE.

JlenumMocTh CyMMBI U
MIPOU3BEICHMUSI.
Henenue

C OCTaTKOM.
Pemmenune TeKCTOBBIX
3a7a4

pacnpeenuTeNbHOe CBOWCTBO YMHOKEHNSI OTHOCUTENIBHO
CJIOEHUSI, CBOMCTBA apU(PMETUUECKUX JTCUCTBUM.
HccnenoBath 4ynciIOBble 3aKOHOMEPHOCTH, IPOBOUTH
YHCJIOBBIE SKCIIEPUMEHTHI, BBIABUIATh U 000CHOBBIBATH
TUINoTe3bl.

®opMyJIMpPOBATH ONIpeAeIeHHs ICTUTENS U KPaTHOTO,
HauOO0JIbIIEro OOUIEro AEAUTENS U HAUMEHBIIETro 00IIEero
KpPaTHOTO, IPOCTOTO ¥ COCTABHOTO YHCE; HCIIOIh30BaTh ITH
MOHSITUS NIPH PELICHUU 3a/1a4.

I[IpuMeHATH aJITOPUTMBI BEIYKMCIICHNS HAaUOOJIBIIEr0 OOLIEro
JICUTENS] © HAMMEHBIIIETO 00IIero KpaTHOTO ABYX YHCET,
QJITOPUTM Pa3JI0KEHHUS YHCIIa Ha TPOCThIE MHOXKHUTEH.
HccaenoBaTh yclioBus ASIUMOCTH Ha 4 1 6.

HUccaenoBartp, 00Cy:Kka1aTh, hopMyIMpoBaTh
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000CHOBBIBATb BbIBO/I O YETHOCTH CYMMBI, TPOU3BECHHUS:
JIByX YETHBIX YKCEJI, IBYX HEUETHBIX YHUCIIE, YETHOTO U
HEUETHOTO YHUCEJ.

HccnenoBaTh CBOMCTBA JICIUMOCTH CYMMBI U POW3BEICHUS
YuCell.

IIpuBoAMTH NPUMEPHbI YKCEI C 3aJaHHBIMU CBOMCTBAMH,
PacIo3HABATh BEPHbIE M HEBEPHbIE YTBEPKICHUSA

O CBOMCTBaX YHCEI, ONPOBEPraTh HEBEPHBIC YTBEPKIACHUS
C IIOMOIIBI0 KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C TMIOMOIIBIO CBA30K «M», «UJIN», «ECJIH..., TO...».

PemaThb TEKCTOBBIE 3a/1a4l, BKIIOYAIOIIME TOHATHS
JETUMOCTH, apu(METHUECKUM CITIOCOOOM, UCTIONB30BaTh
nepedop BCeX BO3MOXKHBIX BAPHAHTOB.

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

IIpuBoauTh, pa3douparb, OLEHUBATH PA3IMYHBIC PEIICHUS,
3allMCH PEIIEHUI TEKCTOBBIX 33/1a4.

Kpurnuecku oueHUBaTh ITOJYYEHHBIN PE3YJIBTAT, HAXOAUTh
OIMOKH, OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsanas reometpus.
[IpsiMbIEe HA TIOCKOCTH

[lepnenauKyIsipHbIE
psiMbIE.
[TapannensHbie
MpsIMbIE.
Paccrosanue mexny

Pacno3HaBaTh Ha yepTexax, pUCyHKax Cilydad B3aHMHOTO
PACIIOJIOKEHUS ABYX MPSIMBIX.

MN300paxkaTh ¢ MOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM M KJIETYaTOM Oymare JiBe epeceKaroImecs
IIPsIMBIE, 1BE NTapaJIEIbHBIE IIPSIMBIE, CTPOUTH MPSAMYIO,
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JIBYMsI TOUYKAMH,
OT TOYKH J0 IIPSIMO,
JUIMHA Mapuipyra

Ha KBaJpaTHOU CETKE

MIEPIICHIUKYJIIPHYIO TaHHOM.

IIpuBoauTh NpUMepPHI NapPALIETBHOCTU U
NEPIEHANKYIJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPIICHIUKYIISIPHBIC U
napasuiesibHble cTOpoHbl. M300pazkaTb MHOTOYTOJIBHUKH
C IMapaJuIEIIbHBIMU, IEPIICHIUKYIIPHBIMA CTOPOHAMH.
Haxoaurhb paccTossHUE MEXAY ABYMs TOYKAMU, OT TOUYKU
JI0 TIPSAMOM, ITMHY ITyTH HAa KBaJPAaTHOM CETKE, B TOM YHCIIE
UCIOJIB3YS IU(PPOBHIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
IpoOb, OCHOBHOE
CBOMCTBO J1pooH,
COKpalleHue Apooei.
CpaBHeHue u
yIOPSITIOYNBAHUE
TpOOeii.
Hecstuunbie qpodu
U MeTpUYecKas
cUcTeMa Mep.
Apudmernyeckue
JICUCTBUSA

¢ OOBIKHOBEHHBIMH
U JeCATUYHBIMH
JPOOSIMHU.
OTHoI1IeHHE.
JleneHue B J7aHHOM

CpaBHUBATH U YIOPAA0YUBATH ApO0OH, BLIOUPATH CIIOCOD
CpaBHEHUS APOOEH.

IIpeacraBiasiTh qecATUYHbBIC TPOOU B BUJIE OOBIKHOBEHHBIX
npo0eit 1 OOBIKHOBEHHBIC B BUJIC JICCATHYHBIX, HCIOJIb30BaTh
IKBHBAJIEHTHbIE MPeACTABJEHUS TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOIB30BaTH JIECSITUYHBIC
JpoOu Tpu npeoOpa30BaHUU BEIHMYUH B METPUYECKOM
CUCTEME MeED.

BoinosHaTh apudgmMeTnyeckue aeicTBus

C OOBIKHOBEHHBIMU U JCCATHYHBIMH JIPOOSIMHU.

BoeruncasTh 3HaueHNs BBIPAKECHUN, COAEPIKALLNX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, BBHITIOIHSTH
npeodpazoBaHust 1pooeli, BLIOUPATh cOCO0, MPUMEHSTH
CBOMCTBA apuU(PMETUUCCKUX ISUCTBUM ISl pallMOHAIM3AIIUN
BBIYMCIICHUU.

CocTaBJsiTb OTHOILICHUS U TPONIOPIIMH, HAXOAUTH
OTHOILIEHUE BEJIUYUH, ICJIUTh BEIUYUHY B JAHHOM
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OTHOIIICHUH.
Macira0,
IPONOPLHSL.
[TonsATHE MpoOLIEHTA.
Brruncnenue
IPOLICHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOIICHTY.

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

OTHOILICHUH.
Haxoauth 3KkCIepUMEHTAJILHBIM IIYTEM OTHOUIEHUE JJIUHBI
OKPYKHOCTHU K €€ 1uaMeTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOIIICHNE BETUYHH,
HAXOJAUTb MacIITa0 IIaHa, KAPThl U BBIYUCIIATH PACCTOSTHUS,
UCIIOJIb3Ys MacIiTao.

OO0BbSCHATD, UTO TAKOE MIPOLICHT, YIOTPEOIATh 000POTHI peUuu
CO CJIOBOM «ITIPOIIEHT». BbIpaskaTh MPOLICHTHI B APOOSX U
JpoOu B MPOIIEHTAX, OTHOIICHUE IBYX BEJIUYHMH B MPOIEHTAX.
BouI4ucasiTh TPOILIEHT OT YKCIIA U YKUCJIO IO €70 MPOLICHTY.
Oxpyrasth 1poOU U MPOLEHTHI, HAXOIUTh NPUOTUKEHUS
quced.

Pemats 3aga4m Ha 4aCcTH, IPOLEHTHI, IPOIOPIUH,

Ha HaXO0XJICHHUE IPoOH (TIPOIEHTA) OT BEJIMYUHBI U BEJTMUUHBI
o e€ ApoOu (TIpoLeHTY), ApoOu (MIPOIEHTA), KOTOPHIN
COCTaBJISICT OJHA BEIMYMHA OT Apyrou. IlpuBoauTs,
pa3ouparb, OLEHUBATHL PA3JIMYHbIC PEIICHUS, 3alTUCH
PEILIEHUN TEKCTOBBIX 3a/a4.

N3BaexkaTs nHGOpMALUIO U3 TAOJIUIl U TUATPAMM,
WHTEPIPETUPOBATH TAOJINYHBIC TAHHEIE,

OTIpEJIEIISITh HAaNOOJIbIIIee M HANMEHbBIIICE

U3 MPEJICTABICHHBIX JaHHBIX

Harnsanas reometpus.
Cummerpust

OceBast cumMMeTpus.
LlenTpanbHas
CUMMETpHUSL.

Pacno3naBaTh Ha yepTeKax U N300pAKEHUAX, H300pakKATh
OT PyKH, CTPOUTH C TIOMOII[bI0 HHCTPYMEHTOB (UTYPY
(OTpe30K, TOMaHYI0, TPEYTOJIbHUK, TPSIMOYTOJIBHUK,
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[TocTtpoenue
CUMMETPUYHBIX
duryp.
[IpakTnueckas
pabota «OceBas
CUMMETPHS.
Cummerpus

B IIPOCTPAHCTBE

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

Haxoauth npuMepbl CHMMETPUH B OKPY’KaOILIEM MUDE.
MopenupoBathb u3 Oymaru a8e Gurypbl, CHAMMETPUYHBIC
OTHOCHUTEJILHO IPSIMOM; KOHCTPYMPOBATH T€OMETPUUYECKUE
KOH(UTYpAINH, UCTIOIB3Ys CBOMCTBO CHMMETPHUH, B TOM
YHCIIE C MOMOIIBIO HU(POBBIX PECYPCOB.

HccaenoBath CBOMCTBA U3yUEHHBIX (QUTYD, CBA3AHHbBIE

C CUMMETpPHEH, UCIIOJIb3YSl SKCIIEPUMEHT, HA0JII0/IEHUE,
MOJIETTUPOBAHUE.

O00CHOBBIBATDH, ONIPOBEPraTh C IOMOIIbIO KOHTPIPHUMEPOB
YTBEPKACHUSI O CAMMETPUU PUTYD

Bripaxenus c OykBamu

[Tpumenenue OykB
JUTSL 3aIACH
MaTEMaTUYECKNUX
BBIPAXEHUU U
IIPEIIOKEHNM.
bykBeHnHbie
BBIPAKEHUSA U
YHUCJIOBBIE
MOJICTAHOBKH.
bykBenHble
PaBEHCTBA,
HaXO0XKJICHHE
HENU3BECTHOIO

Hcnonb3oBaTh 0YKBBI 17151 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
NP 3aIaHHBIX 3HAYEHUSAX OYKB.

3anucbiBaTh (OPMYJIBI: IEPUMETPA U TUIOILAIN
MPSIMOYTOJIbHUKA, KBaApaTa; IJIUHBI OKPY>KHOCTH, TIIOIIA N
Kpyra; BbINOJHATH BLIYUCIEHUS 110 3TUM (PopMyIiam.
CocTaBasth popMyJibl, BEIPAKAIOUIUE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; LIEHA,
KOJIMYECTBO, CTOUMOCTD; TPOU3BOIUTENLHOCTh, BpeMsl, 00bEM
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KOMITOHEHTA. paOoThI; BBIMOJIHATH BBIYUCIICHHUS TIO 3TUM (popMyJiaM.
DopMyIIbl HaxoauTh HEU3BECTHBIN KOMIIOHEHT apU(PMETUUECKOTO
NEeUCTBUSI
Harnsgaas reomerpust. 14 YeTpIpEXyTONBHUK, M300paxaTh Ha HEIMHOBAaHHOW U KJI€TYaTO Oymare
@urypsl Ha IIIOCKOCTH IpUMEPHI C MCIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YETHIPEXYTOJIBHUKOB. | YETBIPEXYTOJIBHUKH C 3aIaHHBIMU CBOMCTBAMH:
[IpsAMOYTOJIbHUK, C MapaJuIeJIbHBIMU, IEPIEHANKYJIIPHBIMHU, PABHBIMU

KBaJpatT: CBOMCTBA
CTOPOH, YTJIOB,
JTMaroOHaJICH.
N3mepenue yrios.
Buanl
TPEYTOJIbHUKOB.
[Tepumerp
MHOT'OYT'OJIbHUKA.
[Tnowmane ¢urypsl.
DopMyIsl
IIEpUMETpA U
IJI0ILAIN
IPSIMOYTOJIbHUKA.
[Tpubnuxénnoe
VU3MEPEHUE IUIOIIAIN
duryp.
[IpakTnueckas

CTOPOHAMHU, NPSMBIMH YTJIAMHU U JIp., PABHOOEAPEHHBIN
TpeyronbHUK. [lpeanarars U 00CyKa1aTh CoCoObI,
AJITOPUTMBI [TOCTPOCHHUS.

HccnenoBarth, UCIONb3Ys SKCIIEPUMEHT, HAOJIOICHUE,
MOJICJIMPOBAHUE, CBOMCTBA NIPSIMOYIOJIbHUKA, KBaJIpaTa,
pa30uBaTh Ha TpeyroabHUKU. OGOCHOBBLIBATH, ONIPOBEPraTh
C IOMOUIBI0 KOHTPIPUMEPOB YTBEPKICHHUS

O IPSIMOYTOJIbHUKE, KBaJIpaTe, paclo3HaABaTh BEPHBIEC U
HEBEPHBIE YTBEPKIACHUS.

M3mepsTh M CTPOUTH C TOMOIIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHMBATD YIJIbI;
PacCNo3HaBaTh OCTPbIC, NPSMBIE, TYIIbIE, PA3BEPHYTHIE YTJIbI.
Pacno3naBartp, n300pakaTb OCTPOYTOJIbHBIN, IPSMO-
YTOJIbHBIH, TYMOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUN TPEYTOJIbHUKH.

Bb1uncjasaTs nepuMeTp MHOTOYTOJIbHUKA, MIJI0IA/b
MHOTOYT'OJIbHUKA pa30MeHueM Ha MPSIMOYTOJIbHUKH,
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pabora «Ilnomans
Kpyra»

Ha paBHBIC (PUTYPHI, UCIIOTH30BATh METPUUCCKUE €TUHUIIBI
M3MEpPEHUS IJTMHBI U TUIOIIAIN.

HUcnonb3oBaTh NpUOJIMKEHHOE M3MEPEHUE JJITUH U
IUIOIIAJEH Ha KileTyaTol Oymare, NpuOIMKEHHOE U3MEPEHNE
JUTMHBI OKPY>KHOCTH, TIJIOIIAAu Kpyra

[lonoxxurtenbHbIC U

OTPHULATCIIBHBIC YHUCJIA

40

Llenbie yucna.
Monayns yucna,
reoMeTpudecKas
HHTEpIIpeTalus
MonyJisi. UnclioBbie
MIPOMEXYTKHU.
IonoxuTtenpHbIC U
OTpHUIIaTEIbHBIC
yucna. CpaBHEHUE
TTOJIOKUTEIBLHBIX 1
OTpHUIIATEIbHBIX
YHCeJl.
Apudmernyeckue
JICUCTBUS

C TIOJIOKUTEJILHBIMU
U OTpHUIlATEIbHBIMHU
YHCJIAMH.

Pemmenune TeKCTOBBIX
3aja4

IIpuBoAUTH MPpUMeEPHI UCIIOJIB30BAHUS B PEAIHOW KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEIL.

N300paxkaTh 11eIbIC YUCIIA, TOJ0KUTEIIbHBIE U
OTPULATEIIBHBIE YMCIIA TOYKAMU HA YUCJIOBOM MPAMOH,
HCII0JIb30BATh YKCJIOBYIO MPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpuMeHATH MPpaBUJIA CPABHECHUS, YIIOPAA0OYUBATH 1CJIBIC
YHUCIia; HAXOAUTh MOYJIb YHCIIA.

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

C TIOJIOKHUTEIBLHBIMU U OTPULIATEIILHBIMU YHCJIAMH.
IIpuMeHATH CBOCTBA CIIOXKEHUS U YMHOKECHUS

JJ1s1 TpeoOpa3oBaHus CYMM U MPOU3BEICHUIM
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[IpencraBieHne TaHHBIX

[IpssmoyrosbHas
cUCTeMa KOOPJAUHAT
Ha TUIOCKOCTH.
Koopaunatel Touku
Ha TUIOCKOCTH,
abcuucca u
OpJIMHATA.
Cron6uaTsie U
KPYTOBBIC
JuarpamMmMel.
[IpakTnueckas
pabora «IlocTpoenue
TUarpaMm.
Pemenne TekcTOBBIX
3a/1a4, CoAEepKaIInX
JTAaHHBIE,

O0BbSACHATH U WIKCTPUPOBATH MOHATHE ITPSIMOYTOJIbHOU
CHUCTEMBI KOOPAMHAT Ha INIOCKOCTH, UCIIOJIBb30BATh
TEPMHUHOJIOTHIO; CTPOMTH Ha KOOPAUHATHOM MJIIOCKOCTH
TOYKU U (PUTYPHI O 3aJaHHBIM KOOpAUHATAM, HAXOAUTH
KOOPJIMHATHI TOYEK.

Yurarh cTOI04YaTHIC U KPYTOBBIC THArPaMMBbI;
HHTEPNPETUPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpamMmmbl. Ucnosib3oBaTs HHGOpPMALUIO,
MPECTaBICHHYIO B Ta0JIWIIaX, HA AUArpaMMax JIJIs PEIICHUs
TEKCTOBBIX 3371a4 Y 3a7]a4 U3 pEaJIbHON KU3HU

IIPECTaBICHHBIC

B Ta0IUIIAX U

Ha quarpammax
Harmsannas reometpus. [IpssmoyTONIBHBIN Pacno3naBarth Ha yepTexax, pUCYHKax, ONMMCbIBATH
@urypsl B IPOCTPAHCTBE napajuiesenumes, MApaMULy, IPU3MY, HAJIMHIP, KOHYC, IIap, M300paMkaTh UX

KyO, mpu3ma,
nmupamMuaa, KOHycC,
IWIAHID, TIap U
chepa.
N3obpaxxenue

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

Hcnoab3oBaTh TEPMUHOJIOTHIO: BEpIIMHA, pEOPO, TPaHb,
OCHOBAHUE, BBICOTA, PAANYC U TUAMETP, pa3BEPTKA.
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MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
Pa3BEPTOK
MHOTOI'PaHHUKOB,
HUJIMHAPA U KOHYCA.
[IpakTnueckas
pabota «Co3znanue
Moeen
IPOCTPAHCTBEHHBIX
buryp».

ITonstne 00bEMA;
€JIMHULIbI U3MEPEHUS
o0BéMa. O0bEM
IPSIMOYTOJILHOTO
napajuiesienunesa,
Ky0a, popMyiibl
00bEMa

N3yuaTth, UCNONB3YS SKCIIEPUMEHT, HA0JII0/IEHUE, U3MEPEHUE,
MOJICJIMPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOIiCTBAa HAa3BAaHHBIX TEJ, BLISIBJISATH CX0JCTBA U
Pa3JIMYUs: MKy MUPAMUJION U IPU3MOI; MEXKTY
UIMHIPOM, KOHYCOM H IIapOM.

Pacno3naBath pa3BEPTKU Mapasviesienunesa, kyoa, mpusmMsl,
UpamMuIbl, KOHyCa, MWJIWHAPA; KOHCTPYHPOBATH JaHHBIC
Tena U3 pa3BEéPTOK, CO37aBaTh UX MOJIEIH.

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

N3mepsaTh HA MoJeJIsIX: JJIMHBI pEOEp MHOTOIPAHHHUKOB,
JMaMeTp Imapa.

BeiBoauths popmyiry 00bEMa IPSIMOYTOJIBHOTO
napajienenuneaa.

BoruncasaTts no gpopmysam: 00bEM MPSIMOYTOIbHOTO
napajienenuneaa, Kyoa; ucroib30BaTh SAUHUIIBI U3MEPECHUS
00bEMa; BBIYMCIATH 00BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napajuIeNIeUIeI0B; pelaTh 3a/1a4M C peaTbHBIMU TaHHBIMH

[ToBTOpEHuUE, 0000IICHNE,
CHCTEMaTH3ALUs
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[ToBTOpEHNHE
OCHOBHBIX MOHSATHI
¥ METOJIOB KyPCOB 5
1 6 KJIaCcCOB,
0000111eHNE U
CHCTEMAaTH3aI1s
3HAHUM

BbI14uc/IATh 3HAYCHUS BBIPKEHUH, COJIEpKAIIAX
HaTypaJIbHbIE, LIEJIbIE, ITOJIOKUTEIIBHBIE U OTPULIATEILHBIE
qucia, OOBIKHOBEHHBIE U ICCATUYHBIE IPOOU, BBITIOJIHSITh
npeoOpa30BaHUs YMCEI U BBIPAKCHUH.

Bri0upaTth cioco0d cpaBHEHUS YUCEN, BBIUUCICHHM,
NPUMEHSTH CBOIcTBAa apu(METUYECKUX ACHCTBUI

JUISL pallMOHAIN3alH BEIYUCIICHHM.
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Pemarts 3agaum u3 peaqbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHue 3HAHUSA JIJIsl pEIICHUs 3a/1a4 U3 APYTUX
MPEMETOB.

PemaTh 3a1a4uu pa3HbIMHM CIOCO0aMM, CPABHUBATD,
BbIOMPATH CNOCO0OBI PEIICHUS 3a1a4H.

OcymecTBJIATh CAMOKOHTPOJIb BBINOJIHAEMbBIX ACHCTBHUI U
CaMOITPOBEPKY Pe3ysibTaTa BEIYUCICHUN

OBILEE KOJIMYECTBO
YACOB I1IO ITPOTPAMME

170

30



PABOYASA TIPOTPAMMA YYUEGHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

COJEPKXAHUE OBYUYEHUA

7 KIIACC
Yucaa v BbIYUCTICHUSA

Jpobu 0OBIKHOBEHHBIE U ACCITUYHBIC, IEPEX0]] OT OJIHOM (HOPMBI 3amucu Apoodeit K
npyroi. IIoHSATHE panMOHAIBHOTO 4YHUCHA, 3alUCh, CPABHEHUE, YIOPSIOYMBAHUE
palMOHANBHBIX 4YHCel. ApudmeTHdeckue IeHCTBUS C pPAIMOHAIBHBIMU YHUCIIAMH.
Pemienue 3a1a4 u3 peaabHOM MPAKTUKKU HA YaCTH, HA IPOOH.

CreneHp C HaTypaJibHbIM IIOKa3aTeJIeM: ONpEJENeHuEe, MpeodOpa3oBaHue
BBIPDAKEHUII HA OCHOBE OMNPENEICHUS, 3aluch OOJbIMX uHces. [IpoleHThl, 3amuch
IPOLEHTOB B BHJIE ApoOM U JpoOM B BHUAE IMPOLEHTOB. TpH OCHOBHBIE 33Jaud Ha
IIPOLICHTBI, PELICHNE 3a7a4 U3 PEajbHON IIPAKTUKH.

IIprMeHenue NMpU3HAKOB JEJIMMOCTH, PA3JIOKEHUE HA MHOKUTENIM HATYpPaJIbHBIX
quced.

PeanbpHble 3aBUCMMOCTH, B TOM YHCJIE IIpsiMasi K 00paTHas MPONOPIUOHAIBHOCTH.

AuredpanvecKkue BbIpasKeHHUs

IlepeMeHHBIE, YMCIOBOE 3HAYCHUE BBIPAKEHUS C IepeMeHHOW. JlomycTumeble
3HaYeHUs nepeMeHHbIX. [IpeacTaBiieHME 3aBUCMMOCTH MEXKAY BEIMYMHAMU B BHJE
dbopmynbl. Beruucnenuss nmo ¢opmynam. IIpeoOpazoBanne OyKBEHHBIX BBIPOKCHHUH,
TOXJICCTBEHHO PaBHBIC BBIPAXKEHHUS, MPaBHIIA MPEOOPA30BAHUS CYyMM U IIPOU3BEICHUM,
MpaBUJIa PACKPBITHS CKOOOK M IIPUBEICHHS TTOTOOHBIX CllaraeMbIX.

CBOICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

Onpuouniensl U MHoOrouwieHbl. CrenmeHb MHorouwieHa. CJioKeHHE, BBIYHMTAHHE,
YMHOXEHUE MHOTOWICHOB. DOPMYJIbI COKPAIIEHHOTO YMHOXKEHHUS: KBaJIpaT CyMMBI U
kBagpaT paszHoctu. DopMyna pa3HOCTH KBaApaTtoB. PazjiokeHne MHOTOYJICHOB
Ha MHO>KHATEJIH.

YpaBHeHMs 1 HEPAaBeHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHUs, MpaBWia NpeoOpa3oBaHUs  ypaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHHUM.

JIuHenHOe ypaBHEHUE C OJTHOU ITIEPEMEHHON, YUCIIO KOPHEW JIMHEMHOIO YpaBHEHN,
pelIeHne JIMHENHBIX YypaBHEHUU. (COCTaBIIEHHE YpPAaBHEHHWW IO YCIOBHIO 3aJayH.
PerieHre TEKCTOBBIX 3a/1a4 C TOMOILBIO YPaBHEHUN.

JIuneitHoe ypaBHEHHE C JByMs NEpeMEHHbIMH W ero rpaduk. Cucrema IBYyX
JIMHENHBIX YpaBHEHUH ¢ IByMs MepeMeHHbIMU. PellleHne cucteM ypaBHEHH ciocoOoM
IIOACTAaHOBKHU. [ [puMepsl pelieHus: TEKCTOBBIX 3a7a4 C [IOMOIIBIO CUCTEM YPABHEHUM.

DyHKUIMHA
Koopaunara Toukn Ha npsmoii. YnuciioBbie MpoMeXyTKH. PaccTosinue mexay 1Byms
TOYKaMU KOOPJAUHATHOU MPSIMOU.
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[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opauHaTa TOYKU
Ha KOOpJAMHATHOM IiockocTu. [Ipumepsl rpadukoB, 3agaHHBIX Gopmynamu. UreHue
rpadukoB peanbHbIX 3aBucumocteil. [lonarue ¢pynkuuu. I'padux ¢pynknuu. CBoiicTBa
byukui. Jluneitnas ¢yukius, e€ rpaduk. I'padux dynkmuu y = |x|. ['paduueckoe
pEUIEHNE JTUHENHBIX YPABHEHUM U CUCTEM JIMHEMHBIX YPABHECHUM.

8 KJIACC
Yuciia v BoIYMCICHUS

KBanpaTHslit kopeHb u3 yucna. [lorstue 06 uppanrioHaIbHOM uuciie. JlecaTuunbie
NpUOIMKEHUsT UppalMoHanbHbIX yucen. CBoWCTBAa apuU(METHUECKUX KBaJAPATHBIX
KOpHEH U MX MPUMEHEHHE K TPeoOpPa30BaHUIO YHCIOBBIX BHIPAKCHUA M BHIYUCIICHHSIM.
JlercTBUTEbHBIC YUCIIA.

CreneHb C 1eIbIM TTOKa3aTeseM 1 €€ cBoiicTBa. CTaHgapTHAs 3allkMCh YKCIa.

AuredpanvecKue BbIpasKeHHUs
KBanpaTtHblii TpEXwieH, pa3joKEHUE KBaJApPaTHOIO TPEXUJIEHAa HAa MHOXKUTEIH.
AnreOpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpanyeckoi qpoou. Cioxenue,
BbIUMTaHHE, YMHOKEHHUE, JIETICHNE anreOpandeckux apooeil. ParmonanbHbie BRIpaXKEHUS
U uX npeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpPHEW KBajgpaTHOro ypaBHeHUs. Teopema
Buera. Penienue ypaBHEHMM, CBOMSIIMXCS K JIMHEWHBIM U KBaApaTHbIM. [Ipocrenmme
JTpOOHO-pallMOHATBHBIC YPABHEHUS.

I'paduueckass uHTEpHpeTanus ypaBHEHHM C JABYMsSI TMEPEMEHHBIMU M CHCTEM
JIMHEWHBIX YPAaBHEHHM C ABYMS IEPEMEHHBIMU. [ [pMeEpBI peleHus: CUCTEM HETMHEMHBIX
YPaBHEHUM C ABYMSI IEPEMEHHBIMM.

Pelienre TEKCTOBBIX 3a71a4 AJIreOpandecKruM ClIoCOOOM.

HucnoBble HEpPAaBEHCTBA M HMX CBOMCTBA. HepaBEHCTBO C OJHOW MNEPEMEHHOM.
PaBHOCMIBHOCTH HEpAaBEHCTB. JINHEMHBIE HEPABEHCTBA C OJHOM NepeMeHHONU. CHUCTEMBI
JIMHEMHBIX HEPABEHCTB C OJIHOW NIEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkuuu. OOIacTh ONpEACTICHUS W MHOXECTBO 3HAYCHUN (YHKIIUU.
CrniocoOsbI 3a1aHust GyHKLIUM.

I'padux pynkumu. Urenue cBoiicTB pyHkuuu no e€ rpadguky. [pumeps! rpadukxon
(GYHKIMH, OTpaXkarouX peaqbHbIe IPOIECCHI.

OyHKINN, OMUCHIBAIOIITNE TIPSIMYIO0 M 00paTHYIO POTIOPIIMOHATIFHBIE 3aBUCUMOCTH,
nx rpadukn. Oynkiun Y = X2, ¥ = x3, y =Vx, y=|x|. ['paduueckoe peuienne ypaBHeHui
Y CHCTEM YPaBHEHUHU.

9 KJIACC
YucJia 1 BBIYUCJICHUSA
PanmonanpHbie uMclia, UpparMoHAIbHBIC YHCIIA, KOHEYHBIE W OECKOHECYHBIC

JACCATHUYHBIC I[pO6I/I. MHOX€eCTBO I[GﬁCTBHTCJ'H)HBIX YHCCII, I[eﬁCTBHTCHLHBIe qucja Kak
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OeCKOHEUHbIE JecATUYHbIe ApoOu. B3anMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPIAUHATHOU HPSIMOM.

CpaBHeHue JEHCTBUTENbHBIX YHCell, apudmeTnyeckue JNEHUCTBHS
C IEUCTBUTEIILHBIMU YUCIIAMH.

PasMepsl OOBEKTOB ~ OKpY’KAalOIIET0  MHUpPA,  JJIUTEIBHOCTh  IPOLIECCOB
B OKPY’KaIOILIEM MHpE.

[IpuOnk€HHOE 3HAYEHHE BEJIWYMHBL, TOYHOCTh NpUOMMKEHUs. OKpyIJeHHE
yucen. [Ipukuaka v oLleHKa pe3yJbTaTOB BEIYHCICHUN.

YpaBHeHUs U HEPABEHCTBA

Jluneiinoe ypaBHeHue. Pemienue ypaBHEHHH, CBOASAIIUMXCSA K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOIAIIMXCS K KBagpATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUW TPETbEU U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKHUTENU.

Pemenne poOHO-pallMOHANBHBIX ypaBHEHUH. PeleHne TEKCTOBBIX 3aj1ay
areOpanvyeckuM METO/I0M.

VYpaBHeHHe C JByMs IEpEeMEHHbIMU M ero rpaduk. PemeHue cucreM 1BYX
JIMHEWHBIX YPAaBHEHUH C IByMS IEPEMEHHBIMU. Perienue cucrteM AByX ypaBHEHUM, OJTHO
U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi creneHu. ['paduyeckas MHTEepHpeTanus
CUCTEMBI YPABHEHH C IBYMSI IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a7a4 aIreOpandeckium CriocoOoM.

HucnoBeie HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne mnMHEHHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. Pelenune cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM nepemeHHoM. KBagpaTHbie HepaBeHCTBa. ['paduueckas
WHTEPIIPETALNs] HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

DOyHKUMHA
KBangpatuunas gynkuus, e€ rpaduk u cBoiictpa. [lapabona, KoopAMHATHI BEPIIUHbI
napaboJibl, OCh CHMMETPHUH TTapadoJIbI.

I'papuxn byskumii: y= £x, y= £x+b, y = k—, y=x3y =5 y=|x|,
X
U UX CBOMCTBA.

YucsoBblie M0C/1€10BATEJILHOCTH U IIPOTPecCUu

[TonsiTHe YKWCIOBOM  MOCIEIOBATEILHOCTH. 3aJaHUE  MOCIEA0BATEIBLHOCTH
peKyppeHTHOH (hopMyJoi U popMyIIoi N-TO YJieHa.

Apubdmernueckass u TeoMeTpudeckas mporpeccur. Dopmynsl N-ro  4iIeHA
apu(PpMETUIECKON 1 TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBHIX N YICHOB.

N3o0pakeHne 4wieHOB apu(METUUECKON U TeOMETPUUECKON MPOTPECCHl TOUKAMU
Ha KOOpPJWHATHOM IIJIOCKOCTH. JIMHEHWHBIM M SKCIOHEHIMAIbHBIM pocT. CIOXKHBIC
MTPOLICHTBHI.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble  pe3ynbTaThl ~ OCBOEHHS  NIporpaMMbel  y4eOHOTO  Kypca
K KOHIly oOyueHus B / KJacce:
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Yucaa u BbIYUCTICHUS

BrinonHsaTe, coueTast yCTHbIE U MMCbMEHHBIE TPUEMBI, aprUPMETHIECKUE NEHCTBUS
C pallMOHAIBHBIMHU YUCJIAMHU.

HaxoauTh 3Ha4eHHs YUCTIOBBIX BRIPAKEHU, IPUMEHITH pa3HOOOpa3HbIe CIIOCOOBI
U TIPUEMBI BBIYHMCIICHUS 3HAUEHUHN TPOOHBIX BBIPAXKEHUH, COAEPKAIINX OOBIKHOBEHHBIE
U JICCATUYHBIC APOOH.

[lepexonuth OT oaHOW (OPMBI 3amUCH YHUCEN K ApPyroil (mpeoOpa3oBHIBATH
JECATUYHYIO ApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH
B OCCKOHEUYHYIO JIECATHYHYIO TPOOB).

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAJIBHBIE YHCIIA.

OKpyrasTh yucia.

BBINONHAT NPUKUAKY W OLIEHKY pe3yjbTaTa BBIYMCICHUM, OLEHKY 3HAYEHUU
YUCJIOBBIX BBIPAKEHUW. BBIMOMHATE ACHCTBUSA €O CTENEHSMU C HATypaJbHBIMU
ITOKA3aTEIISIMH.

[IpuMeHATh MPU3HAKU JEIMMOCTH, PAa3JIOKEHUE HAa MHOMKUTEIM HATYypaJIbHBIX
YHCEJL.

Pemmath npakTHKO-OPUCHTHPOBAHHBIC 33124, CBI3aHHBIC C OTHOIICHUEM BEIIMYHH,
IPOIOPIIMOHAILHOCTBIO  BEJIMYUH, IPOICHTAMHU, HMHTEPIPETUPOBATh PE3YNIbTaThI
pelicHus 3a1a49 ¢ y9éTOM OIrPaHHYCHUMN, CBA3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMBbIX
0OBEKTOB.

AuredpanvecKkue BbIpasKeHHUs

Hcnonb3oBaTh anreOpandyeckyl0o TEPMHHOJOTHUIO M CUMBOJMKY, MPUMEHSITh €€
B IIPOLIECCE OCBOEHMSI YUEOHOTO MaTepuaia.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAXEHUM TMpU 3aJaHHBIX 3HAYCHUSIX
[IEPEMEHHBIX.

BoInonHAT mpeoOpa3oBaHUsl LENOr0 BBIPAKEHUS B MHOTOWIEH NPUBEACHUEM
MOJOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BpINOMHATE YMHOXKEHHE OJHOYJIEHA HA MHOTOYWIEH U MHOTOYJIEHA HA MHOTOYJIEH,
IPUMEHSATH (POPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCymeCTBIATh pa3iI0KEHUE MHOTOYJIEHOB HA MHOKHUTEM C IIOMOIIBIO BEIHECEHHUS
32 CKOOKHM OOIIEro MHOMHUTENS, TPYNIUPOBKH CIIAraéMbIX, NpPUMEHEHUs (opmys
COKPAILLIEHHOI'O YMHOXEHMUS.

[IpumeHsaTh mpeoOpa3oBaHWs MHOTOWICHOB JUIsl PEIICHUS Ppa3IMYHBIX 3a/1a4
13 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEAIbHON NTPAKTHUKH.

Hcnonp30oBaTh  CBOMCTBA  CTENEHEM € HATypalbHBIMM  ITOKAa3aTEIsAIMHU
JUISL IPpeoOpa30BaHUsI BhIPAKEHUH.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHelHbIE ypaBHEHUS C OJHOM IIEPEMEHHON, IIPUMEHSS IIpaBuiia nepexoaa
OT MCXOJIHOIO YpPaBHEHHsS K PaBHOCWIBHOMY eMy. [IpoBepsTbh, SIBISETCS JHU YHUCIO
KOPHEM YpPaBHEHUS.

[Ipumensaty rpaduyueckrie METOAbI MPU PEIICHUH JUHEHHBIX YpaBHEHUNW M MX
CUCTEM.
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[TonOupaTe IpUMeEpHI Map YUCEII, SIBISIONUXCS PEIICHUEM JTMHEWHOTO ypaBHEHUS
C IByMSI TIEPEMEHHBIMH.

CtpouTh B KOOPAWHATHOW TUIOCKOCTH TpaduK JTUHEHHOTO ypaBHEHHUS C JIBYMsI
MIEPEMEHHBIMH, MOJIb3YSCh Tpa(UKOM, IPUBOAUTH MPUMEPHI PEIICHUS YPaBHECHUS.

Pemath cucTemsbl IBYX JTMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMHU, B TOM YHUCIIC
rpaduyecK.

CocTaByATh U pemiaTh JUHEHHOES YPaBHCHHE WM CHCTEMY JIMHEHHBIX ypaBHEHUN
10 YCIIOBUIO 3aJlay¥, WHTEPIPETHUPOBATH B COOTBETCTBHH C KOHTEKCTOM 3a/Jauu
MOJTyYEHHBIA Pe3yJIbTaT.

DOyHKUIMHA

N300paxaTh Ha KOOPAMHATHONW MpPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATAaM, JIy4d, OTPE3KH, HHTEpBalbl, 3alHUCHIBATh YHUCIIOBBIE MPOMEXKYTKU
Ha anreOpanyecKkoM s3bIKE.

OtMmedars B KOOpAMHATHON IIJIOCKOCTH TOYKH I10 33JaHHBIM KOOPJAMHATaM, CTPOUTH
rpaguku TuHeHHbIX QyHKIME. CTpouTh rpa@uk GyHKIMM Y = |x|.

OnucelBaTh ¢ MOMOIIBIO (PYHKIIMIA M3BECTHBIE 3aBUCUMOCTU MEXY BEIMUMHAMMU:
CKOpPOCTh, BpEMs, PacCTOSHHUE, IIeHa, KOJUYECTBO, CTOMMOCTH, MPOU3BOIUTEIHLHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHue pyHKINUM 10 3HAYEHHIO €€ apryMEeHTa.

[lonumarps rpaduueckuii crnoco0 MpeAcTaBIeHUS W aHaiau3a uUH(pOpMaLuH,
U3BJIEKaTh W MHTEPIPETUPOBATh MH(OpPMALNIO U3 TPapUKOB pEaTbHBIX MPOIECCOB U
3aBUCHMOCTEM.

[IpenMeTHbIC pe3yIbTaThl OCBOCHHS NPOTpaMMbI y4eOHOTO Kypca K KOHILY
oOyuenwus B 8 Kjacce:

Yuciia 1 BbIYUCIEHUS

Hcnonb30BaTh HadallbHBIE MPEJICTABICHUS O MHOXECTBE JAEHCTBUTEIBHBIX YUCEI
JUIS. CpPAaBHEHHS, OKPYIJICHHS W BBIUYMCICHUM, HW300pakaTh JCHCTBHUTEIIBHBIC YHCIIA
TOYKaMHU Ha KOOPAUHATHOMN MPSAMOM.

[IpumensaTr TOHATHE apUPMETHYECKOIO  KBAApPaTHOTO KOPHS, HaXOIUTh
KBaJpaTHbIC KOPHH, HCIOJB3ys TPH HEOOXOAUMOCTH KAJIbKYJISTOpP, BBIOIHATH
npeoOpa3oBaHusl BRIPAKECHUM, COAEpKaIIMX KBaJpaTHbIE KOPHH, UCIOJb3YysS CBOMCTBA
KOpHEM.

Hcnonb30BaTh 3amucy OOJIBIIMX M MAJIbIX YHCEN C IIOMOIIBIO ACCATUYHBIX ApoOei
u cteneHer yucia 10.

AuredpanvecKkue BbIpasKeHHUs

[IpuMeHsTh MOHATHE CTENEHHU C LIEJIBIM [T0Ka3aTeJIeM, BHIIOIHATEH MpeoOpa3oBaHus
BBIPKEHH, COAECPIKALIUX CTEIEHU C LEIBIM IT0KA3aTENEM.

BBINONHATE  TOXIECTBEHHbIE NPEOOpa30BaHUsl  PAIMOHABHBIX — BBIPAXKEHUUN
Ha OCHOBE IPaBUJI IEUCTBUI HaJl MHOTOWICHAMH U aJireOpanyecKUMHU IPOOSIMH.

PacxiianpiBaTh KBaIpaTHBIN TPEXUIICH HA MHOXKUTEIIH.
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[IpumensaTy mnpeoOpa3oBaHUsS BBIPAKEHUM MJIs PEIICHUS pPa3IUYHbIX 3ajad
U3 MaTeMaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATbHOU MPAKTUKHU.

YpaBHeHMS U HEPABEHCTBA

Pemate JsMHEWHBIC, KBaJpaTHbIE YypaBHEHUS M palMOHAIbHbIC YpPaBHEHWS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C ABYMS IEPEMEHHBIMHU.

[IpoBoauTh MpOCTEHIINE UCCIENOBAHNS YPABHEHUN U CUCTEM YPaBHEHH, B TOM
yucie ¢ NpUMEHEHUEM TpaduuecKux MpeAcTaBieHu (ycTaHaBIMBaTh, MUMEET JIU
ypaBHEHUE WJIM CUCTEMAa YPaBHEHUH PEILICHUs, €CIIU UMEET, TO CKOJIbKO, U TIPOYEe).

[lepexoauTh OT cIOBECHON (OPMYIUPOBKHU 3aJlayu K €€ anredpandeckor MOJEeH
C MTOMOIIIbIO COCTAaBJICHUS yYpaBHEHUS WM CHUCTEMbl YpaBHEHUH, WHTEPHPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJYyYEHHBIN Pe3yJIbTar.

[IpuMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB [JIsl CPABHEHUS, OLICHKH, pPEIIaTh
JIMHENHBIE HEPAaBEHCTBA C OJHOW MEPEMEHHOM M WX CUCTEMBI, J1aBaTh IpadUuecKyro
WUTFOCTPALIMIO MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUMHA

[TonumaTe W HCHOJIB30BaTh (DYHKIMOHAJIBHBIC TOHSATUS U S3BIK (TEPMUHBI,
CUMBOJIMUECKHE OO0O3HAYCHMS), OMNpEACIATh, 3HaueHHEe (QYHKIMU TI0 3HAYCHUIO
apryMeHTa, OIpeJIesaTh CBOMCTBA (DYHKIIHUHU IO €€ TpaduKy.

CtpouTtb rpaduKu 3JIeMEHTAPHBIX (DYHKITUI BUIA:

y=" y=x2 y= x3,y = VX, y = |x|, onucsiBath CBOIiCTBA YNCIOBOI QYHKIHH
X

1o e€ rpaduky.

[IpeameTHBIC pPE3yNbTAaTBl OCBOSHHUS NPOTPAMMBI y4EeOHOTO Kypca K KOHILY
oOyueHus B 9 KJjacce:

YucJa v BbIYHCTIECHUA

CpaBHMBATH U YIIOPSIIOUYUBATH PAITMOHATIBHBIC U UPPAIlMOHAJIBHBIC YKCIIa.

Breimonuars apudmernueckue NEUCTBUS C paIllMOHATBHBIMU YHCIIAMH, COYETast
YCTHBIE M TIUCBMEHHBIE NPUEMBI, BBINIOJHATH BBIYMCICHUS C HPpALUOHATIBHBIMU
YHCJIaMU.

Haxonute 3HaueHUs CTENEHEW C LENbIMU MOKA3aTeIsIMU M KOPHEU, BBIUMCIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyrsiaTh  JI€UCTBUTEIbHBICE 4YHUCIA, BBINOJIHATH NPUKUJKY  pe3yJibTaTa
BBIYMCIICHUH, OLIEHKY YMCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHeliHble U KBaJpaTHbIE YPAaBHEHUS, YPABHEHHS, CBOISAILIMECS K HUM,
pocTeime ApoOHO-paAIIMOHATBHBIC YPaBHEHUS.

Pemate cucteMbl ABYX JIMHEWHBIX YPAaBHEHUW C JBYMSI IEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHI, B KOTOPBIX OJJHO YPABHEHUE HE ABJISCTCS JTUHECUHBIM.

PemaTh TEKCTOBBIE 3a/]a4M AIreOpanyecKUM CIOCOOOM C MOMOIIBbIO COCTABJICHHUS
YPaBHEHUSI WU CUCTEMBI JIBYX YPABHEHUM C IBYMS EPEMEHHBIMH.

[IpoBoauTe mpoOCTENIINE UCCIENOBAaHUS YPABHEHUW U CUCTEM YPaBHEHUM, B TOM
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YHuclie C TMpPUMEHEHHEeM TIpaduyecKux MpencTaBieHui (ycTaHAaBIMBaTh, HWMEET JIU
YpaBHEHHUE WIN CUCTEMA YPAaBHEHHUN PEILICHUS, €CIIU UMEET, TO CKOJIBKO, U IIpOYee).
Pematp nuHeliHbIE HEPABEHCTBA, KBaApaTHbIC HEPABEHCTBA, N300pakaTh pElICHNE
HEPABEHCTB Ha YUCIIOBOW MPSMOM, 3alIUCHIBATH PEILIEHUE C IIOMOIIBI0 CUMBOJIOB.
Pemars cucreMmsl JIMHEWHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIOYAIOLIUE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaThb PELLICHUE CUCTEMbl HEPABEHCTB HA YHMCIOBOU
IIPSAMOM, 3aIIMChIBATh PEIICHHE C IIOMOIIBIO CUMBOJIOB.
Hcnonp30BaTh HEPABEHCTBA IIPU PEIICHUH PA3IMYHBIX 3a1a4.

DOyHKIUU
PacrioznaBaTte (QyHKIMM W3Y4eHHBIX BHIOB. Iloka3piBaTh CXeMaTHUECKU
pacroyio)keHue Ha KOOPAWHATHOM IUIOCKOCTH rpadukoB (GYHKIMHA BUAa: y = RX,
£ _
y=4#x+b y=_,y=ax?+bx+c, y= x3, y= % y=|x| B 3aBucuMoctn
X
OT 3HaYeHU KO3 (PULIMEHTOB, OMUCHIBATh CBOMCTBA (PYHKIUH.

Crpouth U u300pa)kaTh CXEMATUYECKH TIpaUKU KBaJIpaTUYHBIX (DYHKUUH,
OIKCHIBaTh CBOWCTBA KBAIPATUUHBIX (DYHKIIUH 10 X TpaduKaM.

Pacno3naBaTh kBazpaTH4HylO (YHKLUHMIO 1O (opmylie, TPUBOAUTH MPHUMEPHI
KBaJIpaTUYHBIX (PYHKIIMI U3 peanbHOM KU3HU, (PU3UKU, TEOMETPUU.

Yucii0BbIe OCIE0BATEIbHOCTH U NPOIPECCUH

PacnioznaBaTh apu(pMeTHUYECKYIO U TEOMETPUUECKYIO MPOTPECCUM MPU Pa3HBIX
cnoco0ax 3aJaHus.

BbINOMHATE BBIYUCIIEHUS C UCTIOIB30BaHUEM (HOPMYII N-T0 YjIeHa apuPMETHUECKON
Y TEOMETPUYECKON MPOTPECCHUM, CYMMBI IIEPBBIX N YJIEHOB.

N300paxaTh WieHbI OCIEA0BATEILHOCTH TOYKAMHU Ha KOOPAMHATHOM MJIOCKOCTH.

Pewmate 3a1aun, CBA3aHHBIE C YHCIOBBIMHU IMOCJIEAOBATEILHOCTIMU, B TOM YHCIIE
3aJ1auy U3 peajibHOM JKU3HU (C UCIIOJIb30BAHUEM KAIBKYJISITOPA, IU(PPOBBIX TEXHOJIOTUH).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HanmenoBanue paznena |KomnuecTBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(TemnI) Kypca 4acoB COZIEp)KaHUE
Uucrna v BBIYUCIIECHUS. 25 [Tonsarue CucreMaTu3upoBaTh U 000ramiaTh 3HAHUS
ParmonannHbBIE UnciIa PAlMOHAIIBHOTO YKcia. | 00 OOBIKHOBEHHBIX U IECATUYHBIX JPOOSX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH APO0H, MPe0oOpPa30BHIBAS
JEUCTBUS IPU HEOOXOUMOCTH JIECATUYHBIE IpOOU B OOBIKHOBEHHBIE,

C pallMOHATbHBIMU
yucinamu. CpaBHEHHUE,
YIOPSIAOUNBAHUE
PallMOHAIBHBIX YUCEIL.
CreneHb

C HaTypaJbHbIM
MIOKa3aTeJeM.
Pemenre oCHOBHBIX
3a/1a4 Ha Ipoou,
MIPOLICHTHI

W3 peaJbHON
MPAKTUKH.

IIpu3Haku genmuMocTy,
pPa3oKeHUA

Ha MHOUTEIN
HaTypaJIbHBIX YUCET.

OOBIKHOBEHHBIE B JICCITUYHBIE, B YACTHOCTH B OECKOHEUHYIO
JNECATUYHYIO IPOOb.

IIpuMeHATH pa3HOO0pa3HbIe CIIOCO0bI U IPUEMBI
BbIYUCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUIA,
coziepKanmx 0ObIKHOBEHHBIE U JIECATUYHBIC JPOOH:
3aMEHSTh IPHU HEOOXOAUMOCTHU AECATUUHYIO IPOOh
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JECATUYHOM, TPUBOJIUTD
BbIpakeHue K (hopMme, Hanbosiee yJ00HOM 1151 BEIYMCIICHUH,
npeoOpa3oBbIBATH IPOOHBIC BHIPAXKEHUSI HA YMHOXKEHUE U
JIETICHHUE IECATUYHBIX JPO0eH K JEHCTBUAM C 1ETBIMH
YUCIIAMH.

IIpuBoAUTH YKCI0BbIE U 0YyKBEHHbIE IPUMeEPBI CTETICHU
C HaTYpaJIbHBIM IMOKa3aTeIeM, OOBSICHSS 3HAUCHHUSI
OCHOBAHHUSI CTENIEHHU U TOKa3aTelis CTeNeHU, HAaXOIUTh
3Ha4YeHHUs cTerneHei Buaa a" (a — ao00e parMoHaIbHOE
YUCJI0, N — HATYPAIBHOE YHUCJIO).
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PeanbHbie
3aBucuUMOCTH. [Ipsamas
1 oOpaTHas
MPOMOPIIMOHATIEHOCTH

IloHUMATBL CMBICHT 3aITUCH OOJIBIITUX YUCET C TIOMOIIIHIO
JECATUYHBIX Apo0Oei u crenenei yucia 10, npuMeHATh UX
B PEAIbHBIX CUTYaIUsIX.

IIpumMeHATH IPU3HAKY IETUMOCTH, Pa3JIOKEHUSI Ha
MHOXXHUTEJIM HaTypaJbHbIX YUCEN.

PemaTh 321244 Ha YacTU, IPOIIEHTHI, IPOTIOPIIUH,

Ha HaxO0XJIeHUE ApoOu (MPOLIEHTa) OT BEJIMYMHBI U
BEJTUYHUHBI 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 OTPE/ICICHHUS,
IIPSIMO TTPOTIOPITMOHAIBHBIE U 00pPaTHO MPOTOPITHOHAIBHBIE
3aBUCUMOCTH MEX]y BEIMYMHAMU; PUBOAUTH MPUMEPHI
ATUX 3aBUCUMOCTEH M3 peabHOTO MHUPA, U3 APYTUX YICOHBIX
IPEIMETOB.

PemiaTh npakTUKO-OPUEHTUPOBAHHBIE 33]]a4H HA IPOOH,
MPOLICHTHI, MPSIMYIO U 00PaTHYIO MPOMOPIIMOHAIIBHOCTH,
POTIOPIINH

AnreOpandeckue
BBIPKCHHUS

27

bykBeHHbIE
BBIPAXKEHU.
IIepemenHbIE.
Jomyctumeble
3HA4YECHUS
[IEPEMEHHBIX.
DOopMyJIbI.

OBaaners anredpanuecKkoil TEpPMUHOIOTHEN U CUMBOJIMKOM,
NPUMEHSTH €€ B IIPOIIeCCe OCBOCHUS yueOHOTO MaTepHaia.
Haxoauth 3Ha4eHNsI OyKBEHHBIX BHIPAKCHUH MPHU 33JITaHHBIX
3HAYEHUSAX OYKB; BBIMOJHATH BEIUUCICHUS IO POpMYJIaM.
BoInosHATH TpeoOpa3oBaHus 1EJIOT0 BhIPAKECHUS

B MHOTOWIEH MPUBEJACHUEM MOJOOHBIX CIaraeMbIX,
pPacKphITHEM CKOOOK. BBINOIHATH YMHOXXEHUE OTHOUICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
packpbITHE CKOOOK U
pUBeICHNE

HOI[06HI)IX cJlaraCMbIX.

CBolicTBa CTENICHU
C HaTypaJbHbIM
MOKa3aTeJieM.
MHoro4jieHsbl.
Cnoxenue,
BBIYHUTAHHE,
YMHOXCHHUE
MHOTOYJICHOB.
dopMyisl
COKpAILIEHHOTO
YMHOXEHUSI.
Paznoxxenue
MHOTOYJICHOB
Ha MHO>KUTEIN

Ha MHOTOWICH ¥ MHOTOWICHA Ha MHOTOWICH, IPUMEHATH
dbopMyIBI KBaZpaTa CyMMBI U KBaJpaTa pa3HOCTH.
OcyuiecTBJAATH Pa3I0KeHUE MHOTOWICHOB HA MHOXKHUTEIH
MyTEM BBIHECEHHS 32 CKOOKH OOIIET0 MHOKHUTETIS,
npuMeHeHus (HOPMYJITbI pa3HOCTU KBAAPATOB, HOPMYIT
COKpAIIEHHOTO YMHOKEHHUSI.

IIpumeHsaTH MpeoOpa3oBaHe MHOTOUJICHOB JIJIsI PEIICHHUS
Pa3ITUYHBIX 3371a4 U3 MAaTEMATHUKH, CMEKHBIX ITPEAMETOB,
U3 peaIbHON MPAKTHUKHU.

3HAKOMUTBHCS € MCTOPHEN Pa3BUTHS MaTeMaTHUKU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHuE, paBuiia
npeodpa3oBaHUs
YpaBHEHHS,
PaBHOCUJIBHOCTh
YPaBHCHUU.
JIunelinoe ypaBHEHUE

PemiaThb nmuHElHOE ypaBHEHUE C OJHOM ITEPEMEHHON,
NPUMEHAS MPAaBWJIA MIEPEX0/1a OT UCXOJAHOTO YPABHEHHUS

K paBHOCUJIBHOMY eMy Oosee npocTtoro Bujaa. IlpoBepsrs,
ABJISICTCS JIM1 KOHKPETHOE YHUCJIO KOPHEM YPABHEHHUS.
IHoadupaTs npuMepbI ap YKCE, IBISIONIUXCS PEIICHUEM
JIMHEWHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMH.
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C OJTHOM IEPEMEHHOMU,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pelienue
3a/1a4 € MOMOUIBIO
YPaBHEHUM.
JIunerHoe ypaBHEHUE
C NBYMs
IIEPEMEHHBIMU U €0
rpa¢uk. Cucrema 1ByX
JIMHEWHBIX YPaBHEHUN
C JBYMs
IIEPEMEHHBIMU

CTpouTthb B KOOPAUHATHOM MIOCKOCTHU TpaduK JTUHEHHOTO
yYpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOIB3YSICh TPaPUKOM,
NPUBOAMTH IPUMEPbI PEIICHUST YPABHEHUSL.

HaxoauTh peneHue CUCTEMbI IBYX JUHEHHBIX YPABHEHUMN
C IBYMS [IEPEMEHHBIMU.

CocraBisiTh M pemiaTh YpaBHEHHUE UIIU 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
MPSIMOM.
IIpsimoyrosbHas
CHUCTEMA KOOPAUHAT
Ha IUIOCKOCTH.
[Tpumeps rpadukoB,
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 (JOPMYTIaMH, B TOM YHCTIE

C TIOMOIIIBIO ITU(POBBIX JTAOOPATOPHIA.

I[IpumMeHsATH, U3y4YaTh MPEUMYIIECTBA,
HHTEPHPETHPOBATH IPaPUIECCKUI CIIOCOO 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 GhyHKIMH.
['paduk pyHKIIHUH.
CBoiicTBa QYyHKITHIA.
Jluneiinas QyHKIus.

ONMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUI

K03 dummeHToB K u b.

Crpontsh rpaduku nuHeHON GyHKIMHA, QYHKIHHA Y =| X |.
HUcnoas3oBath nM(ppoBbIe pecypehbl 11 IOCTPOEHUS
rpadukoB GYHKIMA U U3yYEHUS UX CBOMCTB.

[IpuBOINTH MPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B PEAIBHBIX
IIPOLIECCAX U SIBJIICHUSX

[locTpoenue rpaduka
JMHEHUHON (YHKIUH.
['paduk pynxuun
y=|x|
[ToBTOpEeHUE 1 00001IEHNE 6 [ToBTOpEHUE Bb10upaTh, IpUMEHATH OLIEHUBATH CNIOCO0BI CPAaBHEHUS
OCHOBHBIX TOHATUI YKCEJl, BBIYUCICHUA, TpeoOpa30BaHUid BbIPAXKEHHUI,
Y METOJIOB Kypca pelIeHs] ypaBHEHUH.
7 xnacca, 00001IeHe OcyumecTBJIATh CAMOKOHTPOJIb BHITIOJIHAEMBIX IEHCTBUI U
3HaAHUU CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHUH, TPeoOpa30BaHu,
ITOCTPOCHHUM.
Pemiats 3aga4m U3 peasbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHue 3HAHMSA JIJIsl pEIICHUs 3a/1a4 U3 APYTUX
IIPEIMETOB.
PemaTe TeKCTOBBIC 32/1a4H, CPABHUBATH, BEIOUPATH
CIoco0bI pelIeHUA 3a/1a4n
OBILEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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8 KJIACC

KBazgpaTHbie KOpHU

u3 yucia. [lonsarue
00 UppalMoOHATILHOM
yuciae. JlecsaTudanbie
MPUOIIMKEHUS
HUPpAMOHATBLHBIX
YHCEll.
JleficTBUTETTLHBIC
yucina. CpaBHeHuUe
JIEUCTBUTEIBHBIX
quces.

VYpaBHeHue BUIa

X? = a.

CaoiicTBa
apupMeTHIeCKIX

KBaJIpaTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKECHUU,
COJIEPIKaIITIX
KBaJIpaTHbIC KOPHU

Hanmenosanue paznena |KoaudecTso OcHOBHOE OcCHOBHBIE BUJIBI IEATEIBHOCTH 00YYArOIINXCS
(TembI) Kypca 4acoB coJIepKaHue
Uucna 1 BBIYUCIIECHUS. 15 KBazpaTHbIil KOpEHb DopMyJTHPOBATH ONpeeseHUe KBaIpaTHOTO KOPHS

W3 4nclia, apu(METHYECKOrO KBAIPATHOTO KOPHSI.
IIpuMeHsTH ONepanyio U3BJICYCHHS KBAIPaTHOIO KOPHS
U3 YKCJIa, HCHOJIb3YS MPU HEOOXOAUMOCTH KAJBKYJISATOP.
OueHuBaTh KBaIPATHBIE KOPHU LIEIBIMU YUCIIAMU U
JECATUYHBIMU JPOOSMHU.

CpaBHUBATH U YNOPAA0YHUBATH PALIMOHAIIBHBIC U
HMppalroOHaIbHbIC YUCIIA, 3aAMUCAHHBIE C TIOMOILBIO
KBaJIPaTHBIX KOPHEM.

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

HccnepoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIS
YHCJIOBBIE SKCIIEPUMEHTHI C UCTIOJIb30BAHUEM KaJIbKYJISITOPA
(KoMmbIOTEpPA).

Jloka3bIBaTh CBOMCTBA apu(PMETUUECKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh UX JIsl IPeoOpa3oBaHMs BEIPAKECHUM.
BoInoJHATH Npeodpa3oBaHusA BIPAXKEHUN, COIEPIKALITUX
KBaJIpaTHbIC KOPHU. BeIpaxarh nepeMeHHbIE

U3 FeOMETPUYECKUX U pU3nuecKkux Gopmyi.

BbI14ucJasTh 3HAYEHUA BBIPAKEHHM, COJICPIKAIUX
KBaJIpaTHbIE KOPHU, UCTIOB3YS IIPU HEOOXOUMOCTH
KaJbKYJIATOP.

43




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

3HAKOMUTBCS € MCTOPHMEN Pa3BUTH MaTEMaTUKU

Yriciia U BEIYUCIICHUS.

CrerneHb C LEIbIM

@DopMyJTHPOBATH ONpe/ieIeHUe CTETICHU C LIEJIbIM

CreneHb ¢ LEIbIM II0KA3aTEJIEM. II0Ka3aTEIIEM.
ITOKA3aTeNIeM CranpaprtHas 3anuch IIpeacraBasATh 3anMch OONBIINX U MAJIBIX YUCEN
qHUCIa. B CTaHJapTHOM BuJie. CpaBHMBATB YUCJIA U BEJIMYHHBI,
Pa3mepnl 00bEeKTOB 3aMyCcaHHble ¢ UCNOIb30BaHueM crenenu 10.
OKPY’KaIoLIEro MUpa Hcnoab30BaTh 3a1IMCh YUCEI B CTAHAAPTHOM BU/JIE
(OT BIEeMEHTapHBIX JUTSL BBIPAXKEHUS pa3MEPOB 00BEKTOB, JJIUTEIBHOCTH
YaCTHI] IIPOLIECCOB B OKPYKAIOILLIEM MUpE.
J10 KOCMUYECKUX DopMyJTHPOBATH, 3alIUCHIBATH B CHMBOJINYECKOH (popme
OOBEKTOB), Y WUTIOCTPUPOBATh PUMEPaMHM CBOMCTBA CTENIEHU
JUTUTEIBbHOCTD C LEJIBIM TIOKA3aTENEM.
MPOLIECCOB IIpuMeHATHL CBOIiCTBA CTENIEHU JIJIs1 TpeoOpa3oBaHUs
B OKpY’KaIOIlEM MUPE. | BBIPAXKEHUH, CONEPIKALLUX CTEIICHU C LEJIBIM II0KA3aTEIIEM.
CBolicTBa CTEINIEHU BbInoOJHATH JelCTBUSA C YMCIaMH, 3alTMCaHHBIMU
C LICJIBIM [IOKA3aTelIEM | B CTaHAAPTHOM BHUJE (YMHOXEHUE, JEJICHUE, BO3BECHUE
B CTCIICHb)
AJnreOpandeckue KBanparusiii Pacno3HaBaTh KBaIpATHBIN TPEXUJICH, YCTAHABIINBATH
BbIpaKeHUs. KBaIpaTHbIii TPEXUIIEH. BO3MOKHOCTb €T0 Pa30KEHUsI HA MHOKUTEIIH.
TPEXWIECH Paznoxenue PackiaabiBaTh HA MHOKUTEIU KBAPATHBIN TPEXUJICH
KBaJIPaTHOTO C HEOTPULIATEIBHBIM JUCKPUMUHAHTOM

44




TpEXUICHA
Ha MHOXKUTEIIN

Anrebpanyeckue
BBIPKCHUSI.
AnreOpandeckast 1poOb

15

Anrebpandeckast
npoOb. JlomycTuMele
3HAYCHUS
MIEPEMEHHBIX,
BXO/ISTIAX

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

Cnoxenue,
BEIYMTAHHE,

YMHOXCHHNEC U JCJICHUC

anreOpandecKux
JpOOeid.
[IpeoGpazoBanue
BBIPAKECHUN,
coJiepKaIInux
anredpandecKue
JIpoou

3anuceiBaTh anredpanyeckue BoipakeHus. Haxoaurs
00JacTh onpeAesieHUs] pallMOHAILHOTO BBIPAYKEHUSI.
BpInoIHATH YKCIIOBBIE IOJCTAHOBKHA U BBIYMCJIATH
3HaYeHue JpoOH, B TOM YHCIIE C TOMOUIBIO KaIbKYJISATOpA.
®opMyIMPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU ¥ MPUMEHATH €ro JUIsl IpeoOpa3oBaHusl Ipooeil.
BbInoJaHATH AeiicTBUA ¢ aaredpanyecKuMu ApoOsMH.
[IpumensaTh npeoOpa3oBaHUsl BRIPAKEHUN I PEIICHUS
3aj1a4. Beipaxath nepemennsblie u3 Gopmy (pU3NYECKUX,
r€OMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYAIUH )
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YpaBHEHUS U HEPABEHCTBA.
KBagpaTHbie ypaBHEHUS

15

KBangpaTHoe
ypaBHeHue. HenosHoe
KBaJpaTHOE
ypaBHenue. opmyna
KOpPHEH KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenue ypaBHeHUN,
CBOSLIUXCS

K KBaJIpATHBIM.
[Ipocreiimme qpoOoHO-
palvoOHAaIbHbBIC
ypaBHEHMUS.

Pemienue TeKCTOBBIX
3a/1a4 C MOMOUIBIO
KBaJIpaTHBIX
YpPaBHEHUU

Pacnio3HaBaTh KBaJIpaTHbBIEC YPABHEHHS.

3anuceiBaTh (POPMYJTy KOPHEH KBAJAPAaTHOIO YPAaBHEHUS;
pelaTb KBaJApaTHbie YPABHEHUS] — IOJIHBIE U HETIOJIHBIE.
IIpoBoauTh MpocTeinue UCCaAeA0BAHU KBAPATHBIX
YPAaBHEHH.

Pemiatb ypaBHeHHs, CBOAAIIMECS K KBAIPATHBIM,

C TTIOMOIIIBIO MPEe0OPa30BaHMUI U 3aMEHOM TIEPEMEHHOM.
Haobuaronath U aHAJIM3UPOBATH CBA3b MEXAY KOPHSIMHU U
KO3 duIMEeHTaMH KBaAPATHOTO YPaBHEHMUS.
®opmyaupoBath TeopeMy Buerta, a Takxke 0OpaTHYyIO -
TEOPEMY, IPUMEHATH 3TH TEOPEMBI JUIsI PEILICHUS

3a1ad4.

Pemath TekcTOBBIE 321a4H aNTeOpanyecKUM CIOCOOOM:
NEPEXOAUTH OT CIOBECHOU (POPMYITMPOBKHU yCIIOBUS 3aa4d
K aJireOpandecKkoi MoJeIM MyTEM COCTaBIICHUS YPAaBHEHMUS,
pelaTh COCTaBJICHHOE YPAaBHEHUE; NUHTEPIIPETUPOBATD
pe3yJbTar.

3HAKOMUTBCS € MCTOPHEN Pa3BUTHS aNTreOphbI

YpaBHEHUS U HEPABEHCTBA.
Cucrempl ypaBHEHUI

13

JIuneiinoe ypaBHeHne
C IByMs
MIEPEMEHHBIMU, €TO
rpaduk, mpuMepbl
pELICHUs] ypaBHEHU
B LIEJIBIX YMCIIAX.
Pemenue cucrem nByx
JIMHEWHBIX YPABHEHUN

PacniozHaBaTh JTMHEHHbBIE YDABHEHHUS C IBYMs
NIEPEMEHHBIMH.

CrpouTh rpaduky TMHEHHBIX YPABHEHHM, B TOM YHCIIE
HCIO0JIb3Ys LM poBbIE pecypchl.

Pazimyars napajuiesbHbIEe U IEPECEKAIOLINECS NTPAMbBIE
110 UX YPABHEHUSM.

Pemath cucTembl ABYX JIMHENHBIX YPABHEHUN C IBYMSI
IIEPEMEHHBIMU IOICTAHOBKOU 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
YpPaBHEHUM C ABYMS
MIEPEMECHHBIMU.
Pemenne TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YPaBHEHUI

Pemath npocTeime CucTeMsl, B KOTOPBIX OJHO

W3 YPABHECHUH HE SIBIACTCS JINHEHHBIM.

IIpuBoauTh rpaguuecKy0 HHTEPIPETALUIO PEIICHUS
YPaBHEHUS C IByMsI IEPEMEHHBIMH M CUCTEM YPABHEHHUI
C ABYMSI IEPEMEHHBIMU.

PemiaTh TeKCTOBBIE 321a4H ATEOPAMIECKIM CTIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
HepaBeHncTtpa

12

YHucnoseie
HEPABEHCTBA U UX
CBOMCTBA.
HepasencTBo ¢ ogHOM
IIEPEMEHHOM.
JIunelinbie
HEPaBEHCTBA C OJTHOM
TIEPEMEHHOU U UX
pemienue. CucteMsl
JIMHENHBIX HEPABEHCTB

DopMyJUPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPAMHATHOM NIPSIMOM, JOKA3bIBATH
anreOpanyeckK.

IIpyMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PELICHHUS 3a1a4.
PemiaTh TMHEHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelicHue HEPaBEHCTBA HA YMCIIOBOU MPSIMOM.
PemaThb cucteMbl THHEHHBIX HEPABEHCTB, M300paxaTh
pELIeHUE CUCTEMBI HEPABEHCTB HA YMUCIIOBOU MPSIMOU
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C OJJHOM NIEPEMEHHOU
Y UX PELICHHUE.
N3o0pakenne
pelIeHNs TMHENHOTO
HEPABEHCTBA U UX
CHCTEM Ha YMCJIOBOM
IPAMON

OyHKIWH. [lonsiTue pyHKUUU. Hcnoab3oBath PyHKIIMOHATIBHYIO TEPMHHOJIOTHIO U
OCHOBHBIE IOHSTHS OO0uacTb onpeenieHs | CHMBOJIHKY.
Y MHO>KECTBO BoruucasaTs 3Havenuss GyHKINNA, 3aJaHHBIX hopMyTiaMu
3HAYEHUN (DYHKIIHH. (mpu HEOOXOAMMOCTH UCTIONIb30BaTh KAJIbKYJISTOP);
CrniocoObI 3aaHus COCTABJISATH TA0JMIbI 3HAYEHUH (QYHKIUU.
byHKIMIA. CtpouTh no Toukam rpaguku GyHKIIUN.
['padux byHKIINN. OnucbIBaTH CBOMCTBA PYHKIIMM HA OCHOBE €€
CaoiicTBa (yHKLINH, rpauuecKoro npeacTaBICHusI.
uX 0TOOpakxeHue Hcnoab3oBath PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
Ha rpaduke CHUMBOJIHKY.
HccaenoBath npuMepsl rpa@uKoB, OTPAKAIONIUX PEaTbHBIC
npotecchl U siieHus. [IpuBoaAuTH NpUMepPHI MPOIIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBAMHM.
Hcnonb30BaTh KOMIILIOTEPHBbIE IPOTPAMMBbI
JUTSI IOCTPOEHUSI TpauKOB (DYHKIIMI 1 U3yUEHUS UX CBOWCTB
OyHKIUH. UYrenne u noctpoerre | HaxoauTs ¢ moMmombio rpadpuka QyHKIIMN 3HAYCHUE OTHOM

Uwucnobie pyHKINM

rpadukoB QyHKIIHIA.
[Tpumeps! rpadukoB

U3 pacCMaTpPUBAEMBbIX BEJIUYHUH 110 3HAYECHUIO APYTOM.
B HecnoxkHBIX cilydasx BbIpaxaTb GOpMyJI10i 3aBUCHMOCTh
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bynxnmi,

MCIKAY BCIIMUNHAMM.

OTPAXKAIOIIUX OnucbIBaTH XapaKkTep U3MEHEHHUS OJTHON BETUMYUHBI
peanbHbIE POLECCHI. B 3aBHCUMOCTH OT U3BMEHEHUS IPYTOM.
OyHKIWH, Pacno3naBath BubI n3ydaeMbix ¢pyHkiuil. [loka3siBaTh
OMMCBHIBAIOIINEC CXEeMaTHY€eCKHU I0JI0KEHNE Ha KOOPAUHATHOM IIJIOCKOCTH
IPSIMYIO 1 00paTHYo rpadukoB QyHKImMiA Buga: Yy = X3,y =x3,y =Vx, y = |x|.
NPOMOPIHOHAILHBIC Hcnoab3oBaTh PyHKIUOHAJIBHO-TPaUuYecKue
3aBUCUMOCTH, UX NMPeACTABJECHHUS IS PEIICHUS U UCCIICIOBAHUS YPABHEHUN U
rpaduKu. CHUCTEM YpPaBHEHHUI.
I'padux Gpynxumn IIpumensaTs HU@PPOBbIE PeCypPChI IS IOCTPOCHUS
y =X rpaguKoB QyHKIIHIA
DOyHKIUU
y =x4,y =X,
y=vx,y=|x|;
rpaduyeckoe pereHue
YPAaBHEHUU U CUCTEM
YpPaBHEHUU

[ToBTOpEeHUE 1 00001IEHNE [loBTOpEHNE Bpi0MpaTh, NPUMEHATH, OLEHUBATH CIIOCO0bI CPABHEHUS

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

3HAaHUH

YuCell, BBIYMCICHUN, MPeoOpa3oBaHuil BbIpAKEHUH, pEIICHUS
YpaBHCHUM.

OcymecTBJIATh CAMOKOHTPOJIb BBINIOJHIEMBIX JEHCTBUM U
CaMOITPOBEPKY pe3yjIbTaTa BEIUUCICHUM, MpeoOpa3oBaHmH,
MTOCTPOCHHU.

PemiaTs 3a1aum U3 peajibHOM )KU3HU, IPUMEHATH
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MaTeMaTUYECKUE 3HAHUS JIJIs1 PEIICHUS 3a/1a4 U3 IPYTrUx
MPEIMETOB.

PemiaTh TeKCTOBBIE 32/1a4M, CPABHUBAThH, BLIOUPATH
CIOCO0OBI PENICHUS 3a1a41

OBLIEE KOJIMUYECTBO
YACOB I10 I[TPOI PAMME

102
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9 KJIACC

HanmenoBanue paznena  |[KommuecTBo OcHOBHOE OCHOBHBIE BH/JIBI JIEATEILHOCTH 00yUYaIOIUXCs
(Temnl) Kypca 4acoB CoZIepKaHuE
Uucna 1 BEIYUCIIECHUS. 9 PanmmonansHeie yncna, | Pa3BuBaTh MpeacTaBJeHUs O YHUCIAX: OT MHOXKECTBA
JlelicTBUTEIbHBIE YKCTIa UppalMOHAIbHBIE HATypaJIbHBIX YUCEN O MHOKECTBA ACHCTBUTEIIHHBIX YHCEN.
Yyucia, KOHEYHbIE U O3HAKOMUTBCS C BO3MOKHOCTBIO MPEJICTABICHUS
OeCKOHEYHbIE JIEUCTBUTEIBLHOTO YHCIIa Kak OECKOHEUHOM IEeCSITUUHOMN
JECATUYHBIE JPOOH. IpoOu, NPUMEHSTh JI€CATHYHbIE TPUOTMKEHUS
MHOXeCcTBO pallMOHAJIBHBIX U UPPALIMOHAIBHBIX YUCET.
JICUCTBUTEIIBHBIX HN300paxkaTh ACHCTBUTEIIBHBIE YKCIIA TOUKAMU
YHUCE,; KOOPJAMHATHOM MPSAMOM.
NEeUCTBUTEITbLHBIC 3anucbIBaTh, CPABHUBATH U YNIOPAI0YUBATH
yucia Kak JEeUCTBUTEIbHBIE YHCIA.
OECKOHEUHbIE BbINoJHATH, coueTasi yCTHbIC U MUChbMEHHbBIC TPUEMBI,
JECATUYIHBIC POOH. apuMeTHYeCKHUE JeCTBUSA C PAIIMOHATHHBIMU YHCIIAMU;
B3anmMHO 01HO3HAYHOE | HAXOAMTH 3HAUCHHUS CTEIICHEU C LIeJIbIMU MTOKA3aTeNIIMU U
COOTBETCTBHE MEXKIY KOPHEW; BBIYHCJIATH 3HAUCHUS YUCIIOBBIX BBIPAXKEHUMN.
MHOXECTBOM IHoyunTh nMpeacTaBjeHue 0 3HAYUMOCTH
NEeUCTBUTEIBHBIX JNEeUCTBUTEIBHBIX YUCEN B MPAKTUYECKOU JIEATEIIbHOCTH
YuCcesl U MHOKECTBOM YEJI0BEKA.
TOYEK KOOPAUHATHON AHAJIM3MPOBATH U JeJaTh BbIBOABI O TOUHOCTH
PSIMOM. NPUOIMKEHUS ACHCTBUTEILHOTO YHCIIa TPU PEIICHUH
CpaBHeHue 3aj1a4.
JICUCTBUTENBLHBIX uKice, | OKPYIrasiTh JeHCTBUTENbHBIE YHCIIA, BHINOJHATD
apupMeTHIecKue NMPUKUHJIKY PE3yJIbTaTa BHIYUCICHUM, OLIEeHKY 3HAUEHU N
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JEUCTBUSA

C ICUCTBUTEILHBIMU
YHCIIaMH.
[Tpubnmxxénnoe
3HAYCHHE BEJIUYHHBI,
TOYHOCTD
MPUOTNKEHUS.
OkpyriieHue Yuce.
[Ipukuaka u oleHka
pe3yJbTaToOB
BBIUMCJICHUH

YU CIIOBBIX BBIpa)KCHI/If/'I.
3HAKOMUTBLCSH C HCTOpI/Ieﬁ Pa3BUTHA MAaTCMAaTHUKU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OJTHON
MIEPEMEHHOU

14

JIuHelHOe ypaBHEHUE.
Pemenne ypaBHenui,
CBOJSILNXCS

K JINHEHWHBIM.
KBangpaTHoe
ypaBHeHHe. Pemenue
YPaBHEHU,
CBOJSILNXCS

K KBaJIPaTHBIM.
buksanpartusie
YpaBHEHHS.

[Ipumepsl perieHus
YPaBHEHUU TPEThEU

Y 4YETBEPTOU CTEIICHEN

OcBauBarth, 3alIOMMHATH U IPUMEHATH IrPauuecKue
METO/AbI IIPU PELICHUN YPAaBHEHNUN, HEPABEHCTB U UX
CHCTEM.

Pacno3naBatsb 1eible U IpOOHbIE YpPaBHEHUS.

Pemiathb JinHelHbIC U KBA/IPATHbIC YPABHEHMU,
ypaBHEHUS, CBOASIIMECS K HUM, IPOCTEHIINE T1PpOOHO-
palMOHAJIBHBIE YPABHEHUS.

IIpeanaratb BO3MOXKHBIE CLIOCOOBI PEIICHUS] TEKCTOBBIX
3a1a4, 00CyK1aTh UX M PelIaTh TEKCTOBBIE 33/1a4n
Pa3HBIMHU CIIOCOOAMH.

3HAKOMUTBHCS € MCTOPHMEN Pa3BUTHS MaTEMaTUKA
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pa3ioKEeHUEM

Ha MHOKHUTEJIH.
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
UHTEpIIpEeTaLUs
CHUCTEMBI yPaBHEHUU

C IIByMsI IIEPEMEHHBIMH.
Pemenne TekcToBBIX

OcBauBaTh U NPUMEHSATH IPUEMBI PEIICHUS CHCTEMBI
JBYX JIMHEWHBIX YPAaBHEHUH C IBYMS TIEPEMEHHBIMH U
CUCTEMBI JIByX YPaBHEHUI, B KOTOPBIX OJIHO YPaBHEHHE HE
SBIIICTCS TMHEUHBIM.

Hcnoan3oBath QyHKIHOHATBHO-TPapUUYECKUE
NPEICTaBICHUS 1J pellieH!s M MCCJIeI0BAHUS YPaBHEHUI
U CHCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelllaTh UX
anre0OpandeckuM CrocoOoM: NMepexoauTh OT CIIOBECHOU
(GbOpMYIIUPOBKH YCIOBUS 3aJ]a4U K alreOpandeckoil MoJiean
NyTEM COCTaBJICHUS! CUCTEMbI YpaBHEHUI; peliaTh
COCTaBJICHHYIO CUCTEMY YPaBHEHUI; HHTEPNPEeTHPOBATH
pe3ynbTar.

3HAKOMUTBHCS C HCTOPHEH Pa3BUTUSI MATEMATUKH
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3a/1a4 anreOpandecKumM
CIIocoooM

YpaBHEHUS U HEPABEHCTBA. 16 Hucnosbie Yurartp, 3alIUCHIBATH, IOHUMATh, HHTEPINPETHPOBATH
Hepasencrtsa HEPaBEHCTBA U UX HEPAaBEHCTBA; UCIIOJIb30BAaTh CUMBOJIMKY U TEPMHUHOJIOTHIO.
CBOICTBA. BoInosHATh Npeo0pa3oBaHusi HEPABEHCTB, HCIOJb30BaTh
JIunennble JUTsI peoOpa3oBaHMs CBOMCTBA YUCIOBBIX HEPABEHCTB.
HEpPABEHCTBA Pacno3HaBaTh JIMHEHHBIC U KBAIPATHbIE HEPABECHCTBA.
C OTHOM MEPEMEHHOMN Pemiatb nTuHENHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
1 UX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOUAIOLINX
CucrteMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIaTh UX; 00CYKIaTh
HEPABEHCTB C OJTHOU MIOJTyYECHHBIE PELICHHUS.
MIEPEMEHHOUN U UX N300pakaTth pellieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelLICHHE. Ha YHCJIOBOM MPSAMOM, 3aIUCHIBATDH PEIICHUE C TOMOIIBIO
KBanparnsie CHMBOIJIOB.
HEPABEHCTBA U UX PemaThb KBaipaTHbIE HEPABEHCTBA, UCTIOJIB3Y S
pelLIeHuE. rpaduyecKue npeacTaBICHUS.
I'paduueckas OcBauBaTh U NPUMEHATH HEPABEHCTBA MPU PELICHUH
VHTEPIPETALNS pa3IMYHBIX 33]1a4, B TOM YHUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JIBYMS
MIEPEMEHHBIMU
OyHKIMH 16 KBagpatnunas Pacno3naBaTh BUIBI U3y4aeMbIX (DYHKIIHIA,

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

WITKOCTPUPOBATH CXeMATHYECKHU, 00bSICHATH
pacnoioKeHre Ha KOOPAUHATHOM MIIOCKOCTH rpaduKoB

Gynkumii Buga: y = kx,y = kx+ b,y = k_,y = X%,
X
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CUMMETPUH Mapabobl.

I'paduku PyHKIMIA:
y =KX,
y=kx + Db,
K
y =
X
y = X,
y = X,
y = Vx,
y = |x|

y =x3,y =,V = | x| B 3aBHCUMOCTH OT 3HAYCHHIi
K03((PUIIMEHTOB; ONMKCHIBATH UX CBOMCTBA.
Pacno3naBaTh KBaJpaTuuHyto GyHKIUIO 110 popMyIie.
IIpuBoaAuTHL NpUMeEPHI KBAAPATUYHBIX 3aBUCHUMOCTEN
U3 pealbHOU KU3HU, (PUUKHU, TEOMETPUH.

BoIsaBJsITH 1 0000111aTH OCOOEHHOCTH T'padrKa
KBaJpaTUYHOU QPyHKIMU Y = ax? + bx+ c.

Ctpouthb 1 H300pakaTh cXeMaTH4YeCKHU rpaduxu
KBaJIpaTHYHBIX PYHKIIHIA, 3aJaHHBIX (hopMyrTamMu BUIa
y=axi, y=ax?+q,y=a(x+p)%y=ax?+bx+c.
AHAJIM3HPOBATH U NPUMEHSATH CBOMCTBA N3yUYECHHBIX
(YHKIMI 7151 UX TOCTPOEHUS, B TOM YHCJIE C TIOMOIIBIO
U (POBBIX PECYPCOB

Yuc1oBbIE
MOCJIE10BATEILHOCTH

15

ITonsaTue ynciIoBOM
IIOCJICIOBATCIIBHOCTH.
3amanue
ITOCJIEIOBATEIBHOCTH
PEKYPPEHTHOM
bopmynoi u

¢dbopmyoii N-To YiieHa.

Apudmernueckas u
reoMeTpu4ecKas
IIPOTPECCUH.
@opmyJibl N-ro yieHa
apupMeTHIECKON 1
F€OMETPUYECKOMN

OcBauBaTh U NPUMEHATH UHJEKCHbIE 0003HAYEHNUS,
CTPOMTH pevYeBble BbICKA3BIBAHUS C UCIIOJIb30BAHUEM
TEPMUHOJIOTMH, CBSI3aHHOM C TIOHSITHEM
IIOCJIEI0BATEIBHOCTH.

AHaau3upoBaTh GpopMyiy N-ro yieHa
IIOCJIE0BATEIBHOCTH WU PEKYPPEHTHYIO (DOPMYITY

U BBIYHCJIATH WICHBI I0CIEA0BATEIBHOCTEN, 3aJaHHBIX
3TUMU (hopMyTIaMHu.

YcranaBauBaTh 3aKOHOMEPHOCTH B IOCTPOCHUH

IMoCJaCcaA0BAaTCIbHOCTH, €CJIN BBIMMKMCAHLI IICPBLIC HCCKOJIBKO

€€ YWIEHOB.
Pacno3naBaTh apuMETUUECKYIO U T€OMETPHUECKYIO
MIPOTPECCUHU NPU PA3HBIX CIIOCOOAX 3aaHUSI.
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MPOTPECCUM, CYMMBI
MEePBbBIX N YJICHOB.
N3obOpaxkeHue 4ieHOB
apupMeTUYeCKOi 1
r€OMETPUIECKON
MPOrPECCUI TOUKAMHU
Ha KOOPAMHATHON
IJIOCKOCTH.
JIvHenHbIl U
AKCMOHEHINATbHBIN
pOCT.

CI10HBIE IPOLIEHTHI

PemaTts 3a7auu ¢ ucnonbp3oBaHueM (Gopmyr N-TO dieHa
apu(pMETUYECKON 1 TEOMETPUUYECKON MPOrPECCUIA, CyMMBI
NEPBBIX N YJICHOB.

N300paxkaTh 4iIeHBI TOCIIEI0BATEILHOCTH TOUKAMU

Ha KOOPJIMHATHOM MIIOCKOCTH.

PaccmaTpuBaTh NpuMepsbl NPOUECCOB U SIBJICHUH

U3 peabHOM KU3HHU, WILTIOCTPUPYIOIINE U3MEHEHNE

B apU(PMETUUECKOMN MPOTPECCUH, B TEOMETPUUECKON
POrpeCcCuy; U300paxkaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpauyecku.

PemaTh 3agaum, CBsI3aHHBIC C YHCIOBBIMU
MOCJIEIOBATEILHOCTSIMH, B TOM YHCJIE 33/1a4W U3 PeaTbHOU
KU3HH C UCTIOH30BaHUEM TU(PPOBBIX TEXHOJIOTHMA
(9NEKTPOHHBIX TaOIUII, TpaUUECKOr0 KAIbKYJISTOpA U T.11.).
PemaTh 3a1a9n Ha CIOKHBIE TIPOIIEHTHI, B TOM YHCIIC
3a/1auy U3 peabHOU MPAKTUKH (C UCTIOIh30BaHUEM
KaJIbKYJISITOPA).

3HAKOMUTBHCS € MCTOPHEN Pa3BUTHs MaTeMaTHUKU

[ToBTOpEeHue, 0000IICHUE,
CUCTEMATHU3AINS 3HAHUU

18

Yucaa u
BbIYMCJIEHNS (3aIKCh,
CpaBHEHUE, JIECHUCTBUS
C ICUCTBUTEILHBIMU
YUCJIaMH, YUCIIOBas
npsiMasi; TPOLICHTHI,
OTHOIIICHMUS,
IPONOPLNH;

OnepupoBaTh NOHATHAMM: MHOXKECTBO, TOJIMHOYKECTBO,
orepaluy HajJ MHOKECTBAMHU; MCIO0JIb30BaTh rpaduyeckoe
IIPEICTABIIEHUE MHOXKECTB JJIS ONTMCAHUS PEAIBHBIX
IPOLIECCOB U SIBJICHUM, IPY PELIEHUH 3a]a4 U3 APYTHX
y4eOHBIX MTPEAMETOB.

AKTYaJTU3HPOBATH TEPMUHOJIOTHIO U OCHOBHbIE
AeHCTBHSA, CBSI3AHHBIE ¢ YHCJIAMHU: HATYPAIBHOE YHCJIO,
IPOCTOE M COCTABHOE YUCIIA, IETUMMOCTh HATYPaJIbHBIX
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OKpYTJIEHUE,
npuOIIKEeHuE,
OLIEHKA; pelIeHre
TEKCTOBBIX 3a71a4

yuces, NPU3HAKU JCIUMOCTH, 11€JI0€ YUCIIO, MOAYJIb YHCIa,
O0OBIKHOBEHHAsI M IECATUYHAS JPOOU, CTaHIapTHBIN BU/T
yucia, apuMEeTHIECKUM KBaIpaTHBIH KOPEHb.
BbINOJIHATH JeiicTBUSI, CPABHMBATH M YIIOPSA0YUBATH

apupMeTUIECKUM 4yucia, IPeACTaBIATh YMCIa HA KOOPAUHATHOM MPSIMOM,
Croco0om) OKPYTJISATh YKCJIA, BHIMOJHATH NPUKUIKY U OLEHKY
pe3yJibTaTa BIYUCICHUI.
PemaTth TekcTOBBIE 3a1a4U apU(DMETHIECKUM CIIOCOOOM.
Pemath npakTu4eckue 3aa4u, CoJCpKalue IPOLECHTHI,
JIOJIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMsI — PacCTOSIHUE, IIeHAa — KOJUYECTBO — CTOUMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOAUTEIBLHOCTH TPYAQ.
Pa30uparts peasibHbIC )KU3HEHHBIC CUTYAIUH,
(popMyTHPOBATH UX HA SI3bIKE MATEMATHUKH,
HAXOUTh PEIICHUE, IPUMEHSA MAaTEMATUYECKUH amnmapar,
HHTEPNPETHPOBATH PE3YJIbTAT
AsredOpanyeckue OnepupoBaTh NOHATHUSIMM: CTEIICHb C I[EJIBIM
BbIPAKEHUS nokasareiyieM, apupMeTHUeCKuil KBaJIpaTHbIA KOPEHbD,
(mpeobpa3zoBaHme MHOTOWIEH, ajreOpandeckas Jpo0b, TOKICCTBO.
anre0pandecKux BbINOJHATH 0CHOBHBbIE I€HCTBUS: BBITIOJHATH PACUETHI
BBIPAXXCHUU, 1o (popmynam, mpeoOpa3oBbIBATH LIEJbIE, TPOOHO-
JOTyCTUMBIE palMOHAJIbHBIC BHIPAKEHUS U BBIPAKECHUS C KOPHSIMH,
3HAYCHUS) peanr30BbIBaTh Pa3I0KEHUE MHOTOUYJIEHA HA MHOXKUTEINH,

B TOM YHCJIE C UCTIOJIb30BaHueM (HOPMYIT pa3HOCTH
KBaIpaTOB U KBaJIpaTa CyMMbI U Pa3HOCTH; HAXOJIUTh
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JOIyCTUMBbIE 3HAUEHUS IEPEMEHHBIX AJIs1 APOOHO-
PAlMOHAIIBHBIX BBIPAKEHHUM, KOPHEM.

MopaenupoBaTh ¢ TOMOUIbIO (OPMYJI peabHbIE IPOLIECCH
Y SIBJICHUS

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

OnepupoBatb NOHATHAMM: QyHKINA, TpaduK QyHKINH,
HYJIX (PYHKIIUH, TPOMEKYTKHU 3HAKOIIOCTOSIHCTBA,
IPOMEKYTKH BO3paCTaHusl, yObIBaHU S, HAUOOJBIIIEE U
HauMeEHbIIIee 3HaYeHUsT (QYHKIIUH.

AHAJIU3UPOBATH, CPABHUBATH, 00CYKIaTh CBOMCTBA
GyHKIUNA, CTPOUTH UX TPapUKH.

OnepupoBath NOHATHSIMHU NIPSIMAsi IPOTOPLIMOHAIBHOCTb,
oOpaTHas MPONOPIMOHATBHOCTh, IMHEITHAS (QYHKITUS,
KBaJipaTuyHas QyHKIMs, Tapadosa, runepooIa.
Hcnoab30BaTh rpaMKu 17151 ONIPEICIICHUSI CBOMCTB,
MPOLIECCOB M 3aBUCUMOCTEM, JJIsl pEIICHUS 3a/1a4 U3 APYTUX
y4€OHBIX IPEAMETOB U PEAIBHOM JKU3HU; MOAEJIMPOBATH

C IOMOIIIBIO TPa(PUKOB peabHbIE MPOIECCHI U SIBICHUS.
Bripaxkats ¢gopmyiaMmu 3aBUCMMOCTH MEK1y BEIIMUUHAMHU

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«"EOMETPUS» B /-9 KNTACCAX

COJEPXKXAHUE OBYUEHUA
7 KJIIACC

HavasbHbIe TOHATHA reoMeTpun. Touka, npsMast, OTpE30K, JIyd. YToJ. Buasl yrios.
BepTtukaibHble M CMEXHBIE yIUIbl. buccekrpuca yrna. JlomaHas, MHOIOYI'OJIBHHK.
[TapannenbHOCTh ¥ NEPIIEHIUKYJIAPHOCTD IPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOMCTBa oceBOM cumMmeTpuu. llpumepst
CUMMETPHUH B OKPYXKAIOIIEM MHpE.

OCHOBHBIE ITOCTPOEHHUS C OMOLIBIO HUPKYJIA U JIMHEWKU. TpeyronbHuk. Beicora,
MeanaHa, OMCCEKTpUCa, UX CBOWCTBA.

PaBHOOEpEHHBIN 1 PABHOCTOPOHHUH TpEyroibHUKU. HepaBeHCTBO TPEyroJibHUKA.

CBoiicTBa M TIpHU3HAKUM paBHOOEAPEHHOro TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBolicTBa 1 NpPHU3HAKHA NApALIENBbHBIX NpsAMbIX. CymMMa YIJIOB TPEYroJIbHHKA.
Buenrnue yriel TpeyroJbpHHKA.

[IpsMoyrosbHbIlE ~ TpeyroapHUK.  CBOWCTBO  MEOuaHbl  IPSMOYTOJIBHOIO
TPEYTOJbHHKA, MPOBEAEHHOM K runoreHyse. [Ipu3Hakum paBeHCTBa NPAMOYTOJIBHBIX
TPEYroJILHUKOB. IIpsIMOYTOJIbHBIN TPEYTOJBHUK C YIJIoM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa 0 00JIbILIEM yIJIe U OOJIBLIEN CTOPOHE TpEYroabHUKA. [leprnenauKysip
Y HaKJIOHHAsl.

I'eomeTpuueckoe mMecTo To4YeK. buccekTprca yria U CepeIuHHbIA NEPIEHIUKYIISP
K OTpPE3Ky KaKk FT€OMETPUUECKHE MECTA TOYEK.

OKpy»XHOCTb M KpYT, XOpJla U JUaMETp, UX CBOMCTBA. B3anMMHOE pacmoiokeHne
OKpy’)XHOCTH M mnpsMou. KacarenpbHad u cexkymas K OKpPYKHOCTH. OKpyKHOCTb,
BIIMCaHHAasA B yroJl. BnucanHas u onvcanHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yerpipéxyronpauku. [lapamnenorpamm, ero npusHaku M cBoMcTBa. YacTHbIe

CIIy4au apajijieiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpanenus, paBHOOOKas Tparnenus, €€ CBOMCTBa U nMpu3HaKu. [IpsiMmoyronpHas Tpamnerusi.

Meron yaBoenust meauansl. LlentpanbHas cumMmerpus. Teopema Paneca u reopema
O MPOTMOPLMOHATBHBIX OTPE3KAX.

CpenHue TUHUU TPEYTOJIbHUKA U Tpanenuu. L{eHTp Macc TpeyroiabHUKa.

[TogoOue TpeyronbHUKOB, KodpduimeHT mnogodbus. I[lpusnakum momoOus
TpeyroapHUKoB. [IpruMeHeHne mogo0ust Mpu peleHu: MPAKTHYECKUX 3a1a4.

CpoiictBa 1momageld reoMerpudeckux Guryp. DopMynbl s TUIOMIAAH
TPEYroJIbHUKA, TapajuienorpaMmma, pomba u Tpaneruu. OTHOIIEHWE TUIOMAACH
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no1I00HBIX (Uryp.
Bbuncnenne momaneld TPEyroJbHUKOB M MHOTOYTOJBHHMKOB Ha KJIETYaTOMN
Oymare.

Teopema Iludaropa. Ilpumenenme teopemsl Iludaropa mnpu pemeHUn
PaKTUYECKUX 3a7ad.

CHHyC, KOCHHYC, TaHI'€HC OCTPOIrO yIjla MpSMOYTOJIbHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXECTBO. TpuroHoMmerpuueckue (GyHKIUU YTIIOB
B 30°, 45° 1 60°.

Bnucannbie ¥ UEHTpaJIbHbIE YTIIbI, YTOJI MEXIy KacaTelIbHOW U XOpAOH. YTIIbI
MEXI1Y XOpAaMH U CEKyIIMMH. BriicaHHbIE M ONTMCaHHBIE YETHIPEXYTOJIbHUKH. B3anMHoe
pacrojioKeHue JIByX OKpykHocTeil. Kacanuwe okpyxHocreid. OOuue kacaTenbHbIE K
JIBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanreic yriaoB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1€CTBO. POPMYIIBI TPUBEACHUS.

Pemenne TtpeyrosbHHKOB. TeopeMa KOCMHYCOB M TeOpeMa CHHYCOB. PenieHue
MPaKTUYECKUX 3324 C UCIIOJIb30BAHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaoous. [lono6rue cCOOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa 0 mpoU3BEAEHUU OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB
CEKYIIMX, TEOpPEMA O KBaJIpaTe KacaTEIbHOM.

BekTop, anuHa (MOJysib) BEKTOpa, COHAIIPaBJICHHbBIE BEKTOPHI, TPOTUBOMOJIOKHO
HaIIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLUU
HaJ BekTopaMu. Pa3nokeHue BeKTOpa 1O JABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnuuater Bektopa. CkanmsipHO€  NPOW3BEIACHUE  BEKTOPOB,  NPUMEHEHHE
JUTSL HAXOXKICHHSI IJTUH U YTJIOB.

JlekapTOBBI KOOPJAWHATHI HA IUIOCKOCTHA. YPAaBHEHUS MPSIMOM M OKPYKHOCTH
B KOOpJMHATax, IEPECEYCHUE OKPYKHOCTEW M NpSIMBIX. MeEToJ KOOpAMHAT MU €ro
IPUMEHEHUE.

[IpaBunbpHBIE MHOTOYTOIBHUKY. JIJIMHA OKPYKHOCTH. [’ pagycHas u paguaHHas Mepa
yTJIa, BBIYMCIIEHNE JUIMH AYT OKpYykHOCTeH. [nomane kpyra, cekropa, CerMeHra.

JIBUKEHUST TUIOCKOCTM M BHYTPEHHUE CUMMETpUH (QUIyp (dJIeMEHTapHbIE
npenacrasienus). [lapannensubiil nepenoc. IloBopor.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pPE3yJNbTAaTBl OCBOSHHUS NPOrpPaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B / Kjacce:

Pacnio3HaBaTh M3y4eHHBIE T€OMETPUUYECKHE (PUTYPBI, ONPEAETsATh UX B3aUMHOE
pacnoyioKeHue, Uu300pakaTh TIeOMETpUYECKHEe (UTYPBI, BBINOIHATH YEPTEKHU
II0 yCIIOBMIO 3aja4yu. M3mepsaTh nuHENWHBIE W YIVIOBBIE BEIWYMHBI. Pemare 3agaun
Ha BBIYMCIICHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

60



Henatb rpyOyr0 OIEHKY JTUHEHHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B peajbHOM
KU3HHM, Pa3MepOB TMPUPOAHBIX OOBEKTOB. Paznuyath pasmepbl 3THX OOBEKTOB
10 MOPSJIKY BEIIMUUHBI.

CTpouTh 4epPTEXKU K TECOMETPUUECKUM 3a]1adaM.

[Tonb30BaThCS MpU3HAKAMH PaBEHCTBA TPEYTOJbHUKOB, UCIOJIB30BaTh MPU3HAKHU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIHLHUKOB MPU PEIICHUH 3a]1a4.

[IpoBOANTE JOTUYECKUE PACCYXKIECHUS C MCIOJIb30BAHUEM TI€OMETPUUYECKUX
TEOpEeM.

[Tonp3oBaThCs  MpU3HAKAaMU  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYrOJBLHUKOB,
CBOMCTBOM MEJMaHbI, MPOBEAEHHOW K THUIIOTCHY3€ MNPSIMOYIOJIbHOTO TPEYTroJIbHUKA,
B PCILICHUU F'€OMETPUUECKUX 3a]1a4.

OnpenensaTh mapauieIbHOCTh MPSMBIX C TMOMOIIBIO YIJIOB, KOTOpPhIE 00pa3yeT
C HUMH cekymad. OnpenensaTh NapalIeIbHOCTh MNPSIMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSIHUAM OT TOYEK OJHOW MPSAMOM JI0 TOUEK JIPYror MpsIMOM.

Pemiats 3aaun Ha KjieT4aToil Oymare.

[IpoBOAUTH BHIUKCIICHUSI W HAXOJUTh YUCJIOBbIE M OYKBEHHbBIC 3HAUYCHUS YTJIOB

B F'€OMETPUYECKUX 33/1a4aX C HCHOJIb30BAHUEM CYMMbI YIJIOB TPEYTOJIBHHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX TIPU IMEPECEUCHUH JIBYX
MAPAUIEIBHBIX MIPAMBIX CEKYIIIEH. PemaTh MpakTHYeCKHE 3a/1a4i Ha HAXOXKAECHHUE YTJIOB.

Bnagetp mMOHATHEM TEOMETPUYECKOTO MECTAa TOYEK. YMETh ONPEACHATH
OMCCEKTPHUCY yIJIa M CepeANHHBIN MEePIeHINKYJIIAP K OTPE3KY Kak FTeOMETPHUYECKUE MECTa
TOYEK.

DopMyJIMPOBATH OINPEACICHUSI OKPYKHOCTH W Kpyra, XOpAbl H JUaMeETpa
OKPYXHOCTH, MOJIb30BaThbCSI MX CBOWCTBAMHU. YMETh MPUMEHAThH OTHU CBOMCTBA
MIpY PELICHUY 3aa4.

BnaaeTts noHsATHEM ONMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e€¢ mentp. Iloap3oBaTbes (akTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJbHUKA
MEPECEKAIOTCS B OJJHOM TOYKE, M O TOM, YTO CEPEIANHHBIE MEPHEHIUKYIISPBI K CTOPOHAM
TPEYTOJIbHUKA MEPECEKAIOTCA B OJJHOW TOUKE.

Bnagetp noHATMEM KacaTeIbHOM K OKPY>XHOCTH, IIOJb30BAThCA TEOPEMOU
O MEPIECHANKYISIPHOCTH KAcaTEJIbHOU U pagnyca, IPOBEAEHHOTO K TOUKE KaCaHHUS.

[Tonp30BaThCS MPOCTEHIIMMU T€OMETPUUYECKUMU HEPABEHCTBAMHU, MOHUMATh UX
MPAKTUYECKUNA CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHHUS C MOMOUIBIO LHPKYIS H
JTIAHEUKH.

[IpeameTHBIe pe3yabTaThl OCBOCHHUSI TMPOTPAMMBI y4E€OHOTO Kypca K KOHILY
oOyueHnus B 8 KJjacce:

Pacnio3HaBaTh OCHOBHBIE BH/IbI YETBIPEXYTOJBHUKOB, UX 3JIEMEHTHI, TIOJI30BATHCS
MX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.
[IpuMeHATh CBOMCTBA TOUKM TNEPECEUCHUs] MEJIMaH TPEeyroJibHUKa (LIEHTpa Macc)
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B PEIICHUH 3a/au.

Brnaners monsTHeM cpeaHEd JIMHUM TPEYroJibHUKA W TPANelU, NPUMEHSITh UX
CBOMCTBA IIPU PEUIEHUHU reoMeTpudeckux 3aaad. Ilons3oBaTtecsa Teopemon daneca u
TEOPEMOI 0 MPONOPLHUOHATBHBIX OTPE3KaX, MPUMEHSTh X JUIsl PEIIEHUS TPAKTUYECKHUX
3azay.

[IpuMmeHsITh TpPU3HAKK TOA00MS TPEYTOJbHUKOB B PEHICHHMH T€OMETPUUYECKHUX
3azay.

[Tonb3oBatbes Teopemoit  Iludaropa myis  pemieHuss TE€OMETPUYECKUX U
npakTuyeckux 3agady. CTpouTh MaTEMaTHYECKYI0 MOJENb B MPaKTUYECKHUX 3ajadax,
CaMOCTOATENBHO JI€JaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE IJTUHBI.

BniageTs NOHATUSAMU CUHYCA, KOCHHYCA M TAHT'€HCA OCTPOTO yria IpsIMOYTOJIbHOTO
TpeyroyibHUKa. [10J1630BaThCSl ITUMH MOHATUAMH JIJISl PEILICHUS TPAKTUYECKUX 3a]1a4.

Beruucnars (pa3iduHbIMUA - CIIOCOOAMH) IUIOMIA[L TPEYroJibHUKA U IUIOIIAIN
MHOTOYTOJIbHBIX (Uryp (mosib3ysich, IJi€ HEOOXOJIUMO, KaJIbKyJIsTOpoM). [IpumeHsTh
MOJIyYeHHbIE YMEHHUS B MPAKTUYECKUX 3a/1a4ax.

BrageTs NOHATHAMH BIMCAHHOTO M IEHTPAJIBHOTO YIJIA, HCIOJIb30BATh TEOPEMBI
O BIMCAHHBIX yTJaX, Yrilax MexIy XOpJaMu (CEeKYLIUMU) U yIiie MeXAy KacaTelabHOU U
XOpJOM MpHU PEIICHUH F'€OMETPUUECKUX 3a/1a4.

Brnaners mOHATHEM OINKUCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSTh CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TP PELICHUU 3a]1ay.

[IpuMeHATh OTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOJIEIH
U1 3aJa4  pEAbHOM JKU3HM M TPOBOJHWTh COOTBETCTBYIOIIME BBIYUCICHUSA
C TpPUMEHEHHWEeM ToJ00us U TPUTOHOMETPUHU (MONB3YSICh, TAE HEOOXOAMMO,
KAJIbKYJISITOPOM).

[IpeameTHBIC pPE3yNbTAaTBl OCBOSHHUS NPOTPAMMBI y4E€OHOTO Kypca K KOHILY
oOyueHus B 9 KJjacce:

3HaTh TPUTOHOMETPHUCCKHE (PYHKITMU OCTPHIX YTJIOB, HAXOAUTH C MX MOMOIIBIO
pa3NuYHbIC AJIEMEHTHl MPSIMOYTOJBHOTO TPEYTrOJbHUKA («pEelIeHrue MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOBY»). HaxomuTh (¢ TOMOIIBI0  KaJIbKyJIATOpa) JUIMHBI W YIJIbI
JUTSI HeTaOJTMYHBIX 3HAYEHUH.

[Tonb3oBaTbes (opmylaMu TPUBENCHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXXIECTBOM  JJISI HAXOXKJACHHUS COOTHOIICHWA MEXIYy TPUTOHOMETPUUYCCKUMU
BEITUYMHAMU.

Hcnonp30BaTh TEOpPEMBbI CHHYCOB M KOCHHYCOB IS HAXOXJCHUS Pa3IAYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJBHUKOBY), MPUMEHSITh X TMPU PEIICHUU
rE€OMETPUUYECKUX 3a/1a4.

Brnagets moHsATHAMU TIpeoOpa3oBaHMs TOJIO0OWS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIX uryp. [lomp3oBaThcsi cBOMCTBaMH TIOI0OUS TPOU3BONIBHBIX (PUTYp, YMETh
BBIYHCIISATH JUTHHBI ¥ HAXOJUTH YTJIbl y TOJ00HBIX Guryp. [IpuMeHsITh CBOMCTBA TOT00MS
B TMPaKTHYECKUX 3aJadax. YMETh MPUBOAUTH MPUMEPHl TOMOOHBIX (UTYP
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B OKPY’KaIOIIEeM MHpE.
[Tonp30oBaThCs TEOpeMamMH O TPOU3ZBEIACHUU OTPE3KOB XOPHA, O MPOU3BEICHUU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThcsA BEKTOpaMH, MOHUMATh WX F€OMETPUUECKUI U (PU3MUECKUI CMBICI,
OPUMEHATh HMX B PELICHUM TEOMETPUUYECKUX U (usmueckux 3aaad. I[IpumeHsTsH
CKaJISIPHOE MTPOU3BEACHHUE BEKTOPOB Il HAXOXKACHUS UIMH U YTJIOB.

[Tonb30BaTbCAd METOJIOM KOOPAMHAT HA IJIOCKOCTH, NPHUMEHSTh €ro B pPELICHUU
reOMETPUUYECKUX U MTPAKTUUECKUX 3ajauy.

Bnaners NOHATUAMU NPaBUIBHOTO MHOTOYTOJIbHHUKA, JUIMHBI OKPYXHOCTH, JITMHBI
YT OKPYKHOCTH M paJuaHHOW MEphl yria, yMETh BBIYMCIATH IUIOUIA/b Kpyra U €ro
yactel. [[puMeHATh oJlydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1ayax.

HaxoauTs ocu (W11 IEHTPBI) CUMMETPHUH (HUTYD, TPUMEHSTH JBUKCHUS TIOCKOCTH
B IIPOCTEUIINUX CITydasiX.

[IpuMeHATh OoTy4YEeHHBIE 3HAHUS HA PAKTUKE — CTPOUTHh MAaTEMATUYECKUE MOJIEIH
JUISL  3a]a4  peajbHOM JKM3HU UM NPOBOJUTH COOTBETCTBYIOIIHME BBIYMCICHUS
C TpUMEHEHUWEM TMOoAo0HUs U TPUTOHOMETPUYECKHX (QYHKIUH (MOJIB3ysACh, Tl
HEO0OXO0IMMO, KATBKYJISATOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC

HaunmenoBanue paznena |KosnmuecTBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS

(TemnI) Kypca 4acoB COZIEp)KaHUE
[Ipocrenmme 14 [Ipocrenmme ®opMyJIHPOBATH OCHOBHBIE ITIOHATHS U ONIPEICIICHNUS.
reoMeTpuyeckue GUrypsl u reOMETPUUECKUE Pacno3HaBaTh H3ydeHHbIE TEOMETPUUECKUE (DUTYPHI,
uX CcBoOMcTBa. M3Mepenue OOBEKTHI. onpeaesiTh UX B3aMMHOE PACIIOJI0KEHHUE, BHINIOJIHATD
r€OMETPUYECKHUX BEIUUYHH MHOTroyroJIbHUK, 4epTEK MO YCIOBUIO 3a/1a4U.
JoMaHasl. IIpoBoauTh NpoCTEHIINE MOCTPOCHHSI C TOMOILBIO LIUPKYJIS

CMexHbIE U
BEPTUKAJIbHBIE YTJIBI.
Pabora

C IPOCTEUIITUMHU
YepTeKaMu.
N3mepenune TMHEeMHbBIX
Y YTJIOBBIX BEJTUYHH,
BBIYUCJICHHUE OTPE3KOB
U yTJIOB

Y JINHENKHU.

N3mepsATh JTMHEWHBIE U YTIIOBBIE BETUYUHBI T€OMETPUUECKUX
U TIPAKTUYECKUX OOBEKTOB.

OnpenessiTh «Ha IJ1a3» pa3Mepbl peajbHbIX O0BEKTOB,
NPOBOAUTH IPYOYIO OIIEHKY UX Pa3MEPOB.

Pematsb 3a1aun Ha BBIYUCIICHUE JUTMH OTPE3KOB U BEJIMUUH
YTJIOB.

Pemarts 3a/1a4un Ha B3aMMHOE PacoJIOKEHHE
reOMETPUYECKUX (DUryp.

IMpoBoauTH KIacCUPUKAINIO YTIOB, BBIYHCIATH
JIMHEWHBIC U YTIIOBbIC BEJIMYUHbBI, IPOBOAUTH
HEO0OXOIMMBIE JJOKa3aTeIbHbIE PACCYKICHUS.
3HAKOMUTBCS ¢ HCTOPHEN PA3BUTUS T€OMETPUU

TpeyroyibHUKU

22

ITonsiTE O paBHBIX
TPEYTOJbHUKAX U

Pacno3HaBaTh mapsl paBHBIX TPEYTOJbHUKOB Ha TOTOBBIX
yepTexax (C ykazaHHEeM IIPU3HAKOB).
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MIEPBUYHbIC
MIPEACTABICHUS

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

K TUIIOTEHY3E.
PaBHOOepeHHbBIC U
PaBHOCTOPOHHHUE
TPEYrOJIbHUKHU.
[Ipu3Haku u CBOMCTBA
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasencrtaa

B T€OMETPHH.
IIpssMOyTOJIBHBIN
TPEYTOJIbHUK C YTIIOM

B 30°

BoiBoauTh creacTBYS (PABEHCTB COOTBETCTBYIOIIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opMyJIUPOBATH ONPEICIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJBHOTO, IPSIMOYTOJILHOTO, pABHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BHICOTHI,
MeJIMaHbl TPEYTOJIbHUKA; CEPEIMHHOTO NEPHEHANKYISIpa
OTpe3Ka; IEPUMETPA TPEYTOIbHUKA.

@opmMyIMPOBaATh CBOWCTBA U IPU3HAKHU PABHOOEIPEHHOTO
TPEYTOJIbHUKA.

CTpoutsb 4epTexu, pemaTh 3aa494 C [IOMOUIBIO
HaXO0>XJICHUSI PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHATH TPU3HAKK PABEHCTBA NPSIMOYTOJIBHBIX
TPEYTOJbHHUKOB B 3a7a4ax.

Ucnoan3oBath U(PpoBEIE peCypChl 1JIA UCCAeT0BAHUSA
CBOMCTB H3y4aeMbIX Quryp.

3HAKOMUTBCS € HCTOPHEN PA3BUTUS T€OMETPUU
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[lapannensHble NpsIMBIE,
CyMMa YTJIOB TPEYroJIbHUKA

14

[TapannenbHbIE
IpsIMBIE, UX CBOKCTBA.
Hakpecrt nexammue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbl,
oOpa3oBaHHbIE

IIPU MepEeCeYEHU N
napajuienbHbIX
MPSIMBIX CEKYIIEH).
[Ipu3Hak
M1apajuIeIbBHOCTH
MPSIMBIX YEpe3
PaBEHCTBO PACCTOSIHUN
OT TOYEK OJHOU
MPSAMOM 1O BTOPOU
PSAMOM.

Cymma yrioB
TPEYrOJIbHUKA.
Bremnue yriibsl
TpPEYroJibHUKa

®opMyJIHPOBATH NOHATHE [TAPATUIEIIBHBIX IPSIMBIX,
HAXOJAUTh IPAKTUYECKHUE IIPUMEPHI.

M3yuaTh cBoOCTBa yIJIOB, 00pa30BAHHBIX MPU NIEPECEUECHUH
napaJuIeNbHBIX NPSMBIX ceKylel. IlpoBoauTts
A0KA3aTeJIbCTBA [TaPAJUICIIBHOCTH IBYX IPSIMBIX C TOMOIIBIO
YIJI0B, 0Opa30BaHHBIX MPU NEPECEUCHUH ITUX MPAMBIX
TPEThEU MPSIMOM.

BeI4HCIsATH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
HaxoanTh yncioBbie 1 OyKBEHHbIE 3HAYEHUS YTIIOB

B TEOMETPUYECKHX 33/1a4ax C UCIIOJIb30BAHUEM TEOPEM

O CYMME€ YIJIOB TPEYI'OJIbHUKA U MHOTOYT'OJIbHUKA.
3HAKOMUTBCS C MCTOPHEN Pa3BUTHS T€OMETPHUU

OKpy>KHOCTB U KPYT.
['eomeTprueckue
MMOCTPOCHUS

14

OKpyX HOCTb, XOpJia U
JIHaMETP UX CBOKCTBA.
KacarenpHas

K OKPY>KHOCTH.
OKpY>KHOCTb,
BIMCAHHAs B yTOJL.

DopMyaHpPOBaATH ONpelesIeHUs . OKPYKHOCTH, XOP/bI,
JIMaMEeTPa U KacaTelIbHOM K OKpyKHOCTH. U3y4aTrh nx
CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEKHU.
HccaenoBathb, B TOM 4KCIIE HCOJIb3YS HU(PPOBbIE
pecypchbl: OKPY>KHOCTb, BIMCAHHYIO B YTOJ; LIEHTP
OKPYXHOCTH, BIIMCAHHOU B YT'0JI; PABEHCTBO OTPE3KOB
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[Tonsitue o I'MT,
MPUMEHECHUE

B 3a/1a4ax.
buccekrpuca n
CEpPEIMHHBIN
NEePHEHIUKYIISP
KaK T€OMETPUUECKHUE
MecTa TOYEK.
OKpyX HOCTb,
ONHMCAHHAS OKOJIO
TPEYTOJIbHHUKA.
OKpyX HOCTBb,
BIMICAHHAS

B TPEYTOJIbHUK.
[Ipocrenmme
3a1a4u

Ha IOCTPOEHHE

KacaTeJIbHbIX.
HUcnoas3oBars Mmetoa [ MT 111 qokaszarenbCcTBa TEOpEM

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

OBJaaeBaTh NOHATUSIMHU BIOVCAHHOU W OIIMCAaHHOM
OKPYKHOCTEU TPEYTrOJbHUKA, HAXOAUTh LICHTPBI ITUX
OKPYKHOCTEM.

Pemiatb OCHOBHBIE 32/1a4M HA OCTPOEHUE: yIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPIEHINKYIISIPa TaHHOTO OTPE3KA;
PSAMOU, MTPOXOJAILIEH YePE3 NTaHHYIO TOUKY U
MePIICHIUKYJIIPHON JaHHOH MpsIMOiT; OMCCEKTPUCHI JAHHOTO
yIJia; TPEYroJIbHUKOB

10 Pa3JINYHBIM 3JIEMEHTAM.

3HAKOMUTBHCS ¢ HCTOPHUEN PA3BUTHSA T€OMETPUN

[ToBTOpEeHue, 0000IICHIE 4 IToBTOpEHUE 1 PemaTh 3a1aun Ha TOBTOPEHUE, UILUTIOCTPUPYIOIINE 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

HaunmenoBanue paznena | Komuuectso OcHOBHOE OCHOBHBIE BUJIBI IEITEILHOCTH 00yUYarOIIMUXCs
(Temnl) Kypca 4acoB CoZIEpKaHuE

UeThIpEXYTOJIbHUKN 12 [Tapamienorpamm, ero | M300paskaTts 1 HAXOAMTH Ha YEPTEkKAX
MIPU3HAKH U CBOMCTBA. | YETHIPEXYTOJIBHUKH PAa3HBIX BUIOB U UX 3JIEMEHTHI.
YacTHble cinyyan DopMyJTHPOBATH ONIPEAEJICHHS: TapaIEIOrpaMma,
[apajijIeJIOrpaMMOB IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneuu, paBHOOOKOM
(IpAMOYTONBHUK, Tpaleuuu, NpsIMOYTrOJIbHON TpaIeuu.
poMO, KBaapar), ux Jloka3pIBaTh M HCIOJIB30BATh IIPH PELICHUH 32124
IPU3HAKY U CBOMCTBA. | IPU3HAKHU U CBOWCTBA: MapasuiesorpaMmma,
Tpanenns. IpsIMOYTOJIbHHKA, poMOa, KBaJipaTa, Tpaneuu, paBHOOOKOM
PaBHoOoKkas u Tpareuuu, NpsIMOyTOJIbHON TpaIeuu.
MPSIMOYTOJIbHAs IIpuMeHATH MeTOX YIBOECHUSI MEIUAHBI TPEYTOJIbHUKA.
Tpaneuuu. Hcnoan3oBath 11ubpoBbIC peCypChl A UCCIEIOBAHUS
Meton yaBoeHus CBOMCTB M3y4aeMbIX QUryp.
MEINaHBI. 3HAKOMHUTBHCH ¢ HCTOPHEN Pa3BUTUSA T€OMETPUU
enTpanbHas
CUMMETPUS

Teopema Daneca u Teopema 15 Teopema daneca u IIpoBoAUTH NOCTPOEHUS C IIOMOIIBIO IUPKYJIS U JUHENKU

0 TIPOITOPITMOHATLHBIX
OTpe3Kax, IMOJ00HBIC
TPEYTOJIbHUKH

Teopema

O IPONOPLIHUOHATIBHBIX
OTpe3Kax.

Cpennsiga TuHUSA
TPEYTOJbHUKA.

C UCIOJIb30BaHue Teopemsbl Dajeca U TEOpEMBI

0 NMPONOPLMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPOIIOPLMOHAIBHBIN OTPE30K.

IIpoBoauTh A10Ka3aTEJIBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA IEPECEKAIOTCS B OJHOM TOUKE, U HAXOAUTH
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Tpanenus, e€ cpenHss
JIUHUSL.
[IponopuroHanbHbIE
OTPE3KHU.

IlenTp macc

B TPEYTOJILHUKE.
[TogoGHBbIE
TPEyroJibHUKU. Tpu
MpU3HaKa noo0us
TPEYTOJIBLHUKOB.
[IpumeHnenue
moaoous

MIPU PELICHUU
MPaKTUYECKUX 3a1a4

CBSI3b C IICHTPOM MaccC, HaX0AMTh OTHOIIIEHUE, B KOTOPOM
MEMAHbI IEJSATCS TOUKOU WX MepeceueHusl.

HaxoauTthb 11o100HbIe TPEYTOJIBHUKHN HA TOTOBBIX YepPTEkKax
C YKa3aHHEM COOTBETCTBYIOIINX MPU3HAKOB MOAOOHS.
Pemats 3aga4u Ha MOAOOHBIE TPEYTOJIBHUKH C TOMOIIBIO
CaMOCTOSITENIbHOTO MIOCTPOSHUS YepPTeKeN U HAXOXKICHUS
0TOOHBIX TPEYTOJIBHUKOB.

IIpoBoauTh 10KA3aTEJBCTBA C UCIIOJIB30BAHUEM
IPU3HAKOB MOA00US.

Jloka3pIBaTh TpU NpU3HAKA [10A00US TPEYTOJIbHUKOB.
IIpuMeHSITH OTyYEeHHBIE 3HAHUS TIPU PEIICHUH
re€OMETPUUECKUX U MPAKTUYECKUX 3a/au.

3HAKOMMTBCS C HCTOPH el pa3BUTHS T€OMETPUU

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

14

CBoiicTBa IuIoIaaeH
r€OMETPUYECKHUX
uryp.

dopMyibl

JUTS TIOIIATH
TPEYrOJIbHUKA,
napasienorpaMmma,
Tpaneuuu.
Brruncnenue
IJIOIIAZIEN CIIOKHBIX

duryp.

OsgJ1aieBaTh NePBUYHBIMU MPEACTABICHUAMH 00 0011eH
TEOPUH ILJI0IAIU (MEpbI), (POPMYJITUPOBATH CBOKCTBA
IUIOIIA/IU, BBISICHATD WX HAIJISIHBIA CMBICIL.

BeiBoauTh GOpMYIIBI IUIOMIAIM MTapaIeIorpaMMma,
TPEYroJibHUKA, Tpareuuu u3 GopMyJibl TUIOIIAAN
npsIMOYTOJIbHUKA (KBaJpaTa).

BbIBOAUTH ()OPMYJIBI IJIOLIAAH BBITYKJIOTO
YEeTHIPEXYTOJIbHUKA Yepe3 AUAroHa N U YIoJl MEX1y HUMH.
HaxoauTs miomaan Guryp, n300pak€HHBIX Ha KIIETYATON
OyMmare, HCNoOJIb30BaTh 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 MOMOIIIBIO0 METOAA
BCIIOMOTaTEIILHOU
TUIOIIAN

Pa36upaTth npuMepsbl UCTIIOIE30BaHMS BCTIOMOTAaTEIbHON
TUTOIIAM JIJISl PEIICHUS TEOMETPUUYSCKHX 3a/1a4.
HaxoauTtsb muiomaay nogo0HbIX QUryp.

BoruucjasaTs ionmaan pa3IndHbIXx MHOTOYTOJIBHBIX (DHUTYD.

Pemarnb 3alavdi Ha II10aab € IMMPaKTHYCCKUM
COACPKaHUEM

Teopema [ludaropa u
Havajia TPUrOHOMETPUHN

10

Teopema ITudaropa, u
€€ IIPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPHICCKUX
GyHKIUNA OCTPOTO
yTiia MPSIMOYTOJIHHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPHUUECKHUE
COOTHOIICHHSI

B IIPSIMOYTOJILHOM
TPEYTOJIbHHKE.
OcHoBHOE
TPUTOHOMETPHUICCKOEC
TOXJIECTBO

JMoxa3biBaTh TeopeMy [Iudaropa, ncnoap3oBarsb €

B IPAKTUYECKUX BBIUUCICHUSX.

DopMyJIMPOBATH ONPEIECICHHS TPUTOHOMETPUUECKUX
(GYHKIMI OCTPOTO yriia, HPOBePATh X KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUUECKUE COOTHOLIEHUS

B IPSIMOYT'OJIbHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHUS MEKY CTOPOHAMH B
NPSAMOYTOJIBHBIX TPEYTOJIBHUKAX ¢ yriiaMu B 45° u 45°; 30°
u 60°.

Hcnoab3oBath GopMysibl MPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO ISl HAXOXKICHUS
COOTHOIICHUI MEXy TPUTOHOMETPUYECKUMH (PYHKIUSIMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHATH NOJIyYeHHbIC 3HAHUSI U YMEHUS TIPU PEIICHUU
OPAKTUYECKUX 3a/1a4.

3HAKOMMTBCS C HCTOPHEN Pa3BUTHS T€OMETPUU
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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
XOPAOM.

Yrael Mexay
XOpJlaMu U
CEKYIIIMMH.
Bnoucannsie n
OIMCAHHBIC
YETBIPEXYTOJIbHUKH,
UX MPU3HAKU U
CBOMCTBA.
IIpumenenune stux
CBOMCTB

MIpY PELICHUU
r€OMETPUUIECKUX
3ajad4.

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

DopMyIMPOBATHh OCHOBHBIE ONIPEJIETICHUS, CBI3AHHbBIE

C YIJIaMH B Kpyre (BIIMCAaHHBIN YroJl, EHTPAJIbHBIN YroJI).
HaxoauTsp BliMCaHHBIE YIJIbl, OMUPAIOIINAECS HA OAHY YTy,
BBIYMCJISATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOPEMbl O BIUCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccnenoBarpb, B TOM Uncie ¢ MOMOLIBIO HUPPOBBIX
pECypCOB, BIIMCAHHBIE U OITMCAHHBIE YETHIPEXYTOJbHUKH,
BBIBOJMTB UX CBOWMCTBA U NPU3HAKU.

Hcnoab3oBaTh 3TH CBOMCTBA U IPU3HAKH IIPU PEILICHUN
3a1a4y
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[ToBTOpEeHUE, 0600IIEHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha IOBTOPEHUE, WILTIOCTPUPYIOIIHAE CBSI3U
3HAHUHI OCHOBHBIX IIOHATHM U | MEXIY Pa3IUIHBIMU YaCTSAMHU Kypca
METOJIOB KypcoB 7 1 8
KJIaCCOB, 0000IIEeHHE
3HAaHUHI
OBILEE KOJIMYECTBO 68
YJACOB I10 [TPOI'PAMME
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9 KJIACC

0 MPOU3BEAECHUN
OTPE3KOB X0/,
Teopema

HanmenoBanue paznena | Komuuectso OcHoBHOE OCHOBHBIE BHU/JIbI IEITEIILHOCTH 00yUYarOIIMUXCs
(Templ) Kypca 4acoB coepKaHue
Tpuronometpusi. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONpe/ieIeHUs] TPUTOHOMETPUUECKUX
KOCHHYCOB M CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIMH TYIBIX U IPSIMBIX YTJIOB.
Pemienue TpeyroJibHUKOB ¢yuknuii yriaos ot 0° | BBIBOAUTBL TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
1o 180°. @opmysl (c paguycoM ONMCAaHHOW OKPYKHOCTH).
NPUBEEHHS. BoiBoauTh GopMyJibl 1Sl BBIYMCIEHUS II0IAAEH
Teopema KOCHHYCOB, € UCMOJIb30BAHHEM TeOpeM TPUroHoMeTpuM (dhopmya
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIbHHUKA YEPE3 ABE CTOPOHBI U YTOJ MEXKIY
Pemenue HUMH, (HOopMyJIa TUIOMIAJAN YETHIPEXYTOIbHUKA Yepe3 €ro
TPEYTOJILHHUKOB. JMaroHaIu U yroi MEXAy HUMH).
IIpakTHyecKoe Pemiath TpeyroabHUKH.
IpUMEHEHHe Pemath npakTUuuecKue 3a/1auu, CBOISAIIUECS
JI0Ka3aHHBIX TEOPEM K HaXO0XKJACHUIO PA3JIMUHbBIX 2JIEMEHTOB TPEYTrOJIbHUKA
[IpeoOpazoBanue moaooms. 10 [TonsiTne OcBauBaTh NOHATHE IPEOOPA30BAHUS TIOI00US.
MeTpuueckue 0 IpeoOpa3zoBaHUU HccaenoBath OTHOIICHNUE TUHEHHBIX JIEMEHTOB QUTYP
COOTHOIIEHUS noaoous. py Mpeodpa3oBaHUU O100US.
B OKPYKHOCTH CoOTBETCTBEHHBIE HaxoauTs npuMepbl o00us B OKPYKArOIICH
AJIEMEHTHI MOJIOOHBIX | JAEHCTBUTEIBHOCTH.
dburyp. BbIBOAMTH METPUUECKHE COOTHOIICHUS MEXYy OTpEe3KaMu
Teopema XOp/I, CEKYIIUX U KacaTeIbHBIX C UCIOJIb30BAHUEM

BIIMCAHHBIX YTIJIOB U HOI[O6HBIX TPCYT'OJIbHUKOB.
Pemarnb IreOMCTPHUUYCCKHUC 3a1a41 U 3a1a41 U3 peaHLHOi’I
ZKHU3HHU C UCIIOJIB30BAHUEM HOI[O6HBIX TPCYTrOJIbHUKOB
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0 IPOU3BEJACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B PCILICHUU
F€OMETPUUECKUX
3ajau

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOKEHUE BEKTOPA
Ha YUCJIO.
DuU3NUECKUN 1
reOMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJUIMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CxansipHoe
MPOU3BEICHHE
BEKTOPOB, €T0

Hcnonb30BaTh BEKTOPHI KaK HAIPABJICHHBIE OTPE3KH,
HCCJIe0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
(uznyeckuil (cua) CMbICIIbI BEKTOPOB.

3HaTh omnpeeeHUusi CyYMMbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHUs BEKTOpA Ha YUCII0, MCCJIe0BATh
F€OMETPUYECKUNA U (PU3UUECKUI CMBICIIBI ATUX ONEPALIHA.
Pemiatb reomMeTpu4ecKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP 110 JBYM HEKOJJIMHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh CKAIIPHOE POU3BEICHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

BbpI4uCasiTh CyMMY, Pa3HOCTh U CKaJIIPHOE MPOU3BEICHUE
BEKTOPOB B KOOPJIMHATAX.

IIpuMeHATH CKaJISIPHOE TPOU3BEACHUE T HAXO0XKACHUS
JUITH U yTJIOB
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IIPUMEHEHUE

JUTSI HAXOXKICHUS
JUIH U YTJIOB.
Pemenue 3anau

C ITOMOIIBIO BEKTOPOB.
[IpumeHneHne BEKTOPOB
JUIs PELLICHUS 3a1a4
busuku

I[eKapTOBBI KOOPpAHWHATHI
Ha IIJIOCKOCTHU

JlekapTOBBI
KOOPAMHATHI TOYEK
Ha IUIOCKOCTH.
YpaBHEeHHE NPSIMOM.
YpaBHeHne
OKPYXHOCTH.
Koopannatsel Touek
nepeceuecHus
OKPYXHOCTH U
IIPSIMOM.

Meron koopauHAT
IIPU PELICHUU
F€OMETPUYECKHUX
3a7a4, TPaKTUYECKUX
3a7a4

OcBauBaTh NOHSITHE IPSIMOYTOJIBHON CHCTEMBI
KOOPJIMHAT, IEKaPTOBBIX KOOPAUHAT TOUKH.

BoIBOAMTH ypaBHEHHUE NPSIMOM U OKPYKHOCTU. Bbl1easiTh
IIOJIHBIN KBaJpaT I HAaXOKAEHUS LEHTpa U pajuyca
OKPYXKHOCTHU 110 €€ YPaBHEHUIO.

PemaTe 3a1a4m Ha HAXO0XKIEHUE TOUYEK NIEPECEUCHHUS
IOPSIMBIX U OKPYXKHOCTEH C IOMOIIBI0 METOAA KOOPAUHAT.
Hcnoab3oBath CBOKCTBA YIIIOBOTO KO3 (HULIMEHTA TPSIMOI
IIPYU PELIEHUU 33124, JIJIs1 ONPEIEIICHHS PACIIONIOKEHUS
PSMOM.

IIpuMeHATH KOOPAUHATHI IIPU PEIIEHUU T€OMETPUUECKUX U
MPAKTUYECKUX 3a]1a4, JIsl TOCTPOCHHSI MaTEMAaTUYECKUX
MOJIeNIel peasIbHBIX 3a/1au («METO KOOPIUHATY).
IMoab30BaThLCA 1151 TOCTPOCHUS U UCCIICOBAHUI
M(POBBIMU pecypcami.

3HAKOMHUTBCS C MCTOPHEN Pa3BUTHS TE€OMETPHUH
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[IpaBuibHBIE
MHOTOYTOJIbHUKH.
J[mMHa OKPY>KHOCTH U
MJIOIIAb KpyTa.
Brraucienue riomnagei

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

[nomans kpyra,
CEKTOpa, CETMEHTA

DopMyJTHPOBATH ONIPEACIICHUE TPABUIIBHBIX
MHOTI'OYT'OJIbHUKOB, HAXOAHUTh UX DJIEMEHTHI.
IHob30BaThLCS MOHATHEM JJIMHBI OKPY’KHOCTH, BBEJEHHBIM
C IOMOIIBIO NMPABUJIBHBIX MHOTOYTOJIbHUKOB, OIIPelesiTh
YUCJIO T, JUIMHY IyT'H ¥ PAUaHHYIO0 MEpY yrJa.
IIpoBoauTH MEpexox OT pauaHHON MEPHI yria

K FPalyCHON 1 HA00OPOT.

OnpenessiTh IIOMAAb KpyTa.

BoiBoguth ¢opmyJibl (B TpayCHON U pauaHHON Mepe)
JUISL JUIMH YT, IUIOLIAJed CEKTOPOB U CETMEHTOB.
Boruncasats miomany GUryp, BKIFOYAIOMIMX JIEMEHThI
OKPYKHOCTH (Kpyra).

HaxoauTh 1tomaam B 3aj1a4ax peaibHON )KU3HU

JBM>KEHUS TIJIOCKOCTH

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

IIPU PEIICHUH 3a7a4

Pa30upaTs npuMepsbl, WIUTIOCTPUPYIOIINE TOHATHS
JBUKEHUS.

DopMyJTHPOBATH ONPEIEICHUS TApAIIIEIBHOTO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAMTH X CBOMCTBA,
HAXOIUTh HENOJABUKHBIE TOUKHU.

HaxoauTs 1IEHTPHI M OCH CUMMETPHUI MpOCTeHIHX GUryp.
IIpuMeHAaTh apajuieIbHBIN IEPEHOC U CUMMETPUIO IIPU
pEIIeHNN TeOMETPUUECKUX 3a/1a4 (pa30ouparh MpUMeEpHI).
Hcnoab30BaTh JJ1 IOCTPOEHUS U UCCIIEIOBAHUI
1u(POBBIE PECypChl

[ToBTOpEeHue, 0000IICHNE,
CUCTEMATH3aIUs 3HAHUU

[ToBTOpEeHue
OCHOBHBIX ITOHATUU U

OnepupoBath NOHATUSIMU: QUTYpPA, TOUKA, IPMasi, yroJ,
MHOTOYTOJIbHUK, paBHOOEIPEHHBIN 1 PABHOCTOPOHHUI
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METO/0B KypcoB 7—9
KJaccoB, 00001IeHEe
U CUCTEMATU3ALINS
3HaHUM.
[Ipocrenmue
r€OMETPUYECKUE
burypsl u ux
cBoricTBa. 3mepenne
r€OMETPUYECKUX
BEJINYVH.
TpeyronbHuKH.
[TapannensHbie 1
NEPIECHIUKYIISIPHbBIE
npsiMBbIE.
OKpy»XHOCTb U KpYT.
I'eomerpruueckue
MOCTPOEHHUS. YTJIbI
B OKPYKHOCTH.
Briucanuslie u
OTIMCaHHBIE
OKPY’KHOCTH
MHOTOYTOJIbHUKOB.
[Ipssmas u
OKPY>KHOCTB.
YeThIpEXyTronbHUKH.
Bnucannsie

TPEYTrOJIbHUKH, IPSAMOYTOJIbHBIN TPEYTOJIbHUK, MEAUAHA,
OHMCCeKTpHUca U BbICOTa TPEYTOJIbHUKA, TApaJUIeIOrpaMM,
poOMO, IPSMOYTOJIbHUK, KBaIpaT, TPaIeluus; OKPY>KHOCTb,
KacartelibHas;, paBeHCTBO U 1ojodue duryp,
TPEYTrOJIbHUKOB; MapaJuIeIbHOCTh U NEPIEHIUKYISPHOCTD
IPSIMBIX, YTOJI MEXKY MPSAMBIMH, CAMMETPHUS OTHOCUTEIBHO
TOYKH U MPSMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJI0IIA b, TIEPUMETP.

HUcnoab3oBath GopmyJibl: IEpUMETPA U TLIOLIAIN
MHOTOYTOJIBHUKOB, JJIMHBI OKPY>KHOCTH U TJIOIIAAN Kpyra,
00BbEMa MPSIMOYTOJILHOTO TTapalieIenue/a.
OnepupoBathb NOHATUAMM: IPSIMOYTOJIbHASI CUCTEMA
KOOPJMHAT, BEKTOP; UCMOJIb30BATh 3TH ITOHATHUS JJIs
IIPEICTABJICHUS JAHHBIX U PEIIEHUS 3a/1a4, B TOM YHCIIE

U3 IPyTUX Y4eOHBIX MPEIMETOB.

PemiaTes 3a1a4m Ha NOBTOPEHUE OCHOBHBIX ITOHSTHUH,
WJUTIOCTPALMIO CBSI3€M MEXKy Pa3IMYHBIMH YaCTSIMH Kypca.
BpiOupaTh MeToa AJisl pELICHHS 33/1a4u.

PemaTh 3a1aum 13 NOBCEHEBHOM KU3HU
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Y OTNMCAHHbBIC
YETHIPEXYTOJIbHUKHU.
Teopema [Iudaropa u
Hayasia
TPUTOHOMETPHUH.
Pentenne o0Ommx
TPEYTOJIBLHUKOB.
[IpaBusbHbIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanms
IJIOCKOCTH.
JIBwxenus. [lonoGue.
Cummerpusi.
[Inomans.
Brruncnenue
rontaaei. I momaan
MoI00HBIX GUTYP.
JlexapToBbI
KOOPJIMHATHI Ha
MJIOCKOCTH.

BekTopsl

Ha TJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

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

COAEPXAHUE OBYUEHUA
7 KJIIACC

[IpencraBnenne JaHHBIX B BUJAE TaOiull, auarpamm, rpadukoB. 3amnojHEHUE
TaOJIUIl, YTCHUE U MOCTPOCHHE auarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX).
Urenue rpadukoB peanbHBIX MporieccoB. M3Brneuenne nHpopManuu U3 auarpamMm U
Ta0JIMII, UCTIONH30BAHUE U MHTEPIPETALIUS IAHHBIX.

OnucarenpHasi CTaTHCTUKA: CpeaHee apudMeThdyeckoe, MeauaHa, pa3Max,
HanOoJIblIIee ¥ HAMMEHBIIIee 3HAaUeHUsI HA0opa YMCIOBBIX NaHHBIX. [Ipumeps! ciayyaitHoN
W3MCHYHMBOCTH.

CrnydaliHBIN SKCTIEPUMEHT (OMBIT) U Cy4yaiiHOe coObITHE. BEposITHOCTh U YacToTa.
PoJib MajI0BEpOSITHBIX 1 IPAKTHYECKH JJOCTOBEPHBIX COOBITHIA B IPUPOE U B OOIIECTBE.
MoHeTa 1 urpajibHast KOCTb B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepumna, pedpo. Crenenp BepiuHbl. Yucno pédep u cyMMapHasi CTEICHb
BepiuH. [IpencraBienue o cBsa3HocTu rpada. [enu u uukisl. [lytu B rpadax. O0xon
rpada (viinepoB nyTh). [IpeacraBieHue o0 opueHTUpOBaHHOM rpade. Perenue 3amau
C IOMOIIIbIO TpadoB.

8 KJIACC

[IpencraBnenne JaHHBIX B BUAE TaOIHILL, JUarpaMm, rpauKoB.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOKeCTBO. Onepanuy HaJi MHOKECTBaAMMU:
oObeMHEHUE, TepecedeHue, aononHeHne. CBOWCTBAa onepauuid HaJ MHOKECTBaMMU:
IIEPEMECTUTENIBHOE, COYETATEIIbHOE, PACIIPEAEIIUTENIBHOE, BKItOUeHus. cnonb3oBanue
rpauuecKkoro MpeACTaBICHUS MHOXECTB [UJIi ONHMCAHMS peajJbHbIX MPOLECCOB U
SABJICHUH, ITPU PEIICHUY 3a/a4.

N3mepenne paccemBaHus JaHHBIX. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHUE
YHUCJIOBBIX HA00POB. /lnarpamMmma paccenBaHusl.

DneMeHTapHble COOBITHS ciydailHOro omnbiTa. CiydaitHbie coObITHs. BeposiTHOCTH
coObITUH. ONBITBI ¢ PaBHOBO3MOXKHBIMHM 3JIEMEHTApPHBIMU COOBITUSIMU. CiyyaliHbIN
BbIOOp. CBsI3b MEXAY MajJOBEPOSTHHIMU M MPAKTUYECKU TOCTOBEPHBIMU COOBITHSIMHU
B IIPUPOJIE, OOIIECTBE U HAYyKE.

HepeBo. CBolcTBa JNEPEBbEB: €IMHCTBEHHOCTh MYTH, CYILIECTBOBAHUE BUCAYECH
BEpUIMHBI, CBSI3b MEXJY YMCIOM BEpIIMH M uyuciioM pedep. IlpaBuio yMHOKeHUS.
Pemmenue 3aau ¢ momouisio rpaos.

[IpotuBomomnoxueie coobiTrs. Iuarpamma Ditnepa. OObequHEHNE U TTEpeceUCHUE
coObiTnii. HecoBmecTtHble coObiTus. DoOpMmysia CIOXKEHHS BEpPOSTHOCTEH. Y ciaoBHas
BeposiTHOCTh. [IpaBuno ymHoxenusi. HezaBucumbie coOwiTus. IlpencraBnenue
DKCIEPUMEHTAa B BHJAE JepeBa. PelieHune 3anady Ha HAXOXKIEHUE BEPOATHOCTEU
C IOMOIUIBIO J€PEBA CIIYUYAMHOTO SKCIIEPUMEHTA, IUarpamMMm JJiepa.
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9 KJIACC

[IpencraBnenre MaHHBIX B BHUAE TAONUIl, AUarpaMM, rpaduKoB, UHTEPIPETAIIHSI
JTaHHBIX. YTeHHe U MOCTpOeHHE TaOIHIl, TUarpaMm, rpauKoB MO peaJbHbIM JIaHHbBIM.

[TepectanoBku u ¢aktopuan. CodeTaHuss W YUCIO COUYETaHWUU. TpPEyroIbHUK
[Tackains. Pemenue 3aiay ¢ uCNosib30BaHUEM KOMOMHATOPUKH.

['eomeTrpuueckass BepoATHOCTh. ChyuyaliHbli BBIOOp TOUKHM U3  (UTYPHI
Ha IJIOCKOCTH, U3 OTPE3KA U U3 IYTU OKPY>KHOCTH.

Ucneitanue. Ycenex u Heyaada. Cepusi UCIbITaHUM 10 nepBoro ycmnexa. Cepus
ucnbiTanuii bepuynnu. BepostHocTH COOBITHI B cepun UCTIBITaHUN bepHyui.

CnydailHasg BeJIMUYMHA W PACHPENCIICHHE BEPOSATHOCTEN. MaremaTuueckoe
OXKHUJaHue U aucnepcus. [Ipumepsl MaTteMaTH4eCKOr0 OXKUJIAHUS KaK TEOPETUYECKOTO
CPEIHEr0 3HAYCHUS BEIWYMHBI. MaTeMaTU4YECKOE OXKUIAHUE U JUCIIEPCUS CIyYarHOU
BEJINYMHBI «YHCIIO YCIIEXOB B CEpUM UCIIBITAHUN BepHym.

[Tonsartue o 3akoHe 60bIINX yncell. 3MepeHre BeposiTHOCTEN C MOMOIIBIO YacTOT.
Ponb 1 3HaueHHEe 3aKk0Ha OOIBIINX YHCEI B IPUPOJIE U OOIIECTBE.
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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€ TAOJIHUL, CTPOUTH IUArPaMMBbI (CTOJIOMKOBBIE (CTOIOYATHIC)
U KpYr'OBbI€) 10 MacCHBaM 3HAYECHUH.

OnuceIBaTh U UHTEPIPETUPOBATH PEAIBHBIC YHCIOBBIE JAHHBIC, NPEICTABICHHBIC
B Ta0JuIax, Ha [UarpaMMmax, rpaduxax.

Hcrons30BaTh 111 ONUCAHUS JAHHBIX CTATUCTHYECKUE XAapaKTEPUCTUKU: CPEIHEE
apudmeTrnyeckoe, MearaHa, HauOOJbIlIee U HAMMEHbIIIEE 3HAUCHUS, pa3Max.

HNMmeTp nipesicTaBIeHUE O CTy4allHON M3MEHYMBOCTH Ha MPUMEPax LEH, PU3NUECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh IPEICTaBICHUE O CTATUCTHYECKOU
YCTOMYHUBOCTH.

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

N3BnekaTs u mpeoOpa3oBbIBaTh MH(POPMALINIO, MPEICTABICHHYIO B BUAEC TaOJUII,
ayarpamMm, rpauKoB, MPEICTABIATh JaHHbBIE B BUJIC TaOIMI, TUarpaMM, rpauKoB.

OnuceIBaTh TAHHBIE C MIOMOILBIO CTATUCTUYECKUX MMOKA3aTENEH: CPEAHUX 3HAUCHUN
U Mep pacceuBaHus (pa3max, TUCIEPCHs U CTAaHJAPTHOE OTKJIOHEHUE).

HaxonuTh 9acTOTHI YHCIOBBIX 3HAYEHHUH M YaCTOThI COOBITHH, B TOM 4YHCIIE
10 pe3yJIbTaTaM U3MEPEHUN U HAOIIOICHUH.

Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITHII B OIBITaX, 3HAas BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OIBITAX C PABHOBO3MOYKHBIMHU JIEMEHTAPHBIMH
COOBITHSIMH.

Ucnonb3oBath rpaduueckue MOJEIU: JEPEBO CIYYaWHOTO HKCIEPUMEHTA,
JarpaMMmbl Ditepa, YUCI0Bas Mpsamas.

OnepupoBaTh TMOHSITHUSAMH: MHOXECTBO, IMOJIMHOYXECTBO, BBIMOJHSITH OIEpaluu
HaJl MHOKECTBaMU: 00bEeIMHEHUE, TIepeceUeHUe, JOMOJHECHHUE, TTEPEUNCTISATh dJIEMEHTHI
MHOECTB, IPUMEHATH CBOMCTBA MHOYKECTB.

Hcnonb3oBath rpaduueckoe MpeACTaBICHUE MHOXXECTB U CBSI3CH MEXIy HUMU
JUIS. OMMCaHMS MPOLIECCOB M SABJIEHHUM, B TOM YHCIIE NPU PELUICHUU 3aJ1a4d U3 APYTUX
y4eOHBIX MTPEAMETOB U KypPCOB.

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

W3Bnekats u mnpeoOpa3oBbIBaTh MHPOPMAILMIO, MPEICTABICHHYI0 B Pa3IUYHbIX
UCTOYHUKAX B BHJE TaONWIl, IuarpamMM, rpadukoB, MPEACTAaBIATH NaHHBIE B BHJIE
Ta0JUILL, TUarpamm, rpauKoB.
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Pemate 3amaus  OpraHM30BaHHBIM  IEPEOOPOM  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 3HAYEHUW M YACTOTHI COOBITHSA, B TOM 4YHCIE MOIb3YACH
pe3yabTaTamMyu MIPOBEAEHHBIX U3MEPEHUM U HAOIIOICHU.

Haxonuth BEpOSATHOCTH CITy4aliHBIX COOBITHH B M3YYCHHBIX OIMBITaX, 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 |KonmuectBo OCHOBHOE CO/IepKaHKE OCHOBHBIC BH]IBI IEATETLHOCTH 00yUYaOIIUXCS
(Tembl) Kypca 4acoB
[IpencraBiieHre JaHHBIX 7 [IpencraBiieHre TaHHBIX OcBauBaTthb crOCOOBI NPEICTABICHUS

B Tabnunax. [Ipakruueckue
BBIYMCJICHHUS IO TaOJIMYHBIM
na"aeIM. M3Biieuenne n
HHTEpIIpeTanus TaOJIMIHBIX
nanHbiX. [Ipaktuaeckas
paboTta «Talauib.
['paduueckoe
MPECTaBICHNUE JAHHBIX

B BUJIE KPYT'OBBIX,
CTOJIOMKOBBIX (CTOI0YATHIX)
nuarpaMm. UrteHnue u
MOCTPOCHUE AUATPAMM.
[Tpumepsl neMorpadurueckux
JarpamM.

[Ipaktrueckas pabora
«JlnarpammMbD)

CTATUCTUYECKUX JAHHBIX M YACJIOBBIX MACCBOB
C TIOMOIIIBIO TA0JIHII U AMATPAMM C UCTIOIH30BAHUEM
aKTyaJTbHBIX U BXXHBIX JAaHHBIX (JIeMorpadudeckue
JTAaHHBIE, TPOU3BOJICTBO MPOMBIIILIICHHON U
CEJIBCKOXO3SIUCTBEHHOM MPOIYKIINH, OOIIIECTBEHHbIE
U IPUPOIHBIC SBJICHUS).

N3yuyaTh MeTOABI pabOTHI C TAOTUYHBIMU U
rpagUIeCKUMHU MPEICTABICHUSIMA JTaHHBIX

C TIOMOIIIEI0 IIU(PPOBBIX PECYPCOB B X0JI€
MPAKTUYECKUX pabOT

OnucarespHasg CTATUCTUKA

Yucnossie Habopsl. CpenHee
apu(pMETHIECKOE.

MezmaHa YHUCJI0BOI'O Ha60pa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOP, Mepa
LEHTPaJIbHON TEHJAECHIUH (Mepa LEHTPa), B TOM YHUCIIC
cpenHee apupMeTUIecKoe, MeIUaHa.
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Y CcTONUMBOCTS MEAUAHBI.
[IpakTudeckas padota
«CpenHue 3HaUCHUS.
HauGonpliee 1 HauMeHbIIIEe

3HAYCHUS YHCIIOBOTO Habopa.

Pasmax

OnuceIBaTh CTATUCTUYECKUE JAHHBIE C TOMOUIBIO
cpenHero apuMeTn4eckoro U Meauansl. Pemars
3aJ1a4H.

HM3yuyars CBOMCTBA CPEIHUX, B TOM YHCIIE

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

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

PemaTp 3agaum Ha BBIOOp crioco0a onmUcCaHus
JAHHBIX B COOTBETCTBUH C IPUPOAON JaHHBIX U
LEJISIMU UCCIEIOBAHUS

CiyyaliHasi U3MEHUYUBOCTD

CiyyaiiHasi UBMEHUYUBOCTh
(npumepsr). YactoTa
3HAYEHHI B MACCHBE
JnaHHbIX. [ pynnupoBka.
I'mcrorpamMmel.
[IpakTuueckas pabora
«CnyyaliHasi UBMEHUYUBOCTH)

OcBauBaTh NOHATHS . YaCTOTA 3HAUCHUI B MAaCCHBE
JIAHHBIX, TPYIITUPOBKA JAHHBIX, THCTOTPAMMa.
CTpouTh 1 aHAJIU3MPOBATH THCTOTPAMMEI,
noAOMpPAaTh MOJIXOASANIMN 1Iar TPyHIIUPOBKH.
OcBauBaTthb rpaduyecKue NpeaIcTaBICHNs Pa3HbIX
BHJIOB CJIy4ailHOM M3MEHUYMBOCTH, B TOM YUCJIIE

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

Brenenue B Teoputo rpadoB

['pad, Bepmmna, pedpo.
IIpencraBnenue 3amauun

¢ nomolikio rpada. CreneHp
(BaJIEHTHOCTH) BEPILINHBI.
Yucno pédbep u cyMMmapHas
CTerneHb BepimuH. Llens n

OcBauBaTh NoHsiTHA: 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 BEPIIUH
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k. [IyTs B rpade.
[Ipencrasienue o CBI3HOCTH
rpada. O6xox rpada
(21JIepOB IMyTh).
IIpencraBinenue

00 OpUEHTHUPOBAHHBIX

rpadax

rpada, Ha moucK 00xoa rpada, Ha TOUCK MyTen

B OPUCHTHPOBAHHBIX rpadax.

OcBauBaTh COCOOBI TIPEICTABICHUS 3314 U3 Kypca
ayreOpbl, FCOMETPUH, TCOPUH BEPOSITHOCTEH, IPYTruX
IIPEIMETOB € MTOMOIIBIO TpadoB (KapThl, CXEMBI,
AEKTPUICCKUE IeNH, (YHKITHMOHALHBIC
COOTBETCTBHS) Ha IPUMEpax

BeposATHOCTB 1 yacToTa
CIIy4aiiHOTO COOBITHUS

CityyaiiHbIN OTIBIT U
CIIy4yaiiHO€ COOBITHE.
BeposiTHOCTB 1 yacToTa
coObITUs. Poiib
MaJIOBEPOSTHBIX U
MPAKTUYECKU JTOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B 0oO1IecTBe. MOHeTa U
UrpaigbHas KOCTh B TEOPUU
BEPOSITHOCTEM.
[IpakTryeckas padbora
«YacToTa BhIIAJICHHS OPJIay

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

N3y4yaTh 3HAUMMOCTh MAJIOBEPOSITHBIX COOBITHIA

B MPUPO/JIE U OOILIECTBE HA BaKHBIX IpUMeEpax
(aBapuu, HECYACTHBIE CITy4aH, 3alUTa IEPCOHATBHOM
uH(popmaIum, nepegaya TaHHbIX).

H3y4arh posib KJIACCHYECKUX BEPOSTHOCTHBIX
Mojienelt (MOHeTa, UrpajbHasi KOCTh) B TEOPUU
BEPOSTHOCTEM.

Hao6roaaTh U M3y4aTh 4acTOTY COOBITHI B IPOCTHIX
AKCIIEPUMEHTAaxX, B TOM YHUCJIE C TOMOIIBIO IU(POBBIX
PECYPCOB, B X0OJI€ MPAKTUUECKONU paboThI

O06o061enue,
CUCTEMATHU3AIUS 3HAHUHN

IIpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposATtHOCTS CitydaliHOTO
COOBITHSA

IloBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY
3HaHHM.

Pemath 3agaum Ha NIpeACTaBICHUE U ONUCAHUE
JTAHHBIX C TIOMOII[BIO0 U3YUYCHHBIX XapaKTEPUCTHUK.
OO0cy:ka1aTh NpUMepPbI CTyYailHBIX COOBITUM,
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MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIIy4ailHbIX COOBITHI, UX POJIH B IPUPOJIE U KU3ZHU
YeJoBeKa

OBILEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

34
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8 KJIACC

7 xnacca

OmnucarenbHasi CTaTUCTHKA.
CiyuaiiHasi ©3MEHYMBOCTb.

Cpennue yuciaoBoro Habopa.

CryqaitHbie COOBITHS.
BeposTHOCTH 1 4aCTOTBHI.
Kiaccnueckue monenu
TEOPUU BEPOSTHOCTEN:
MOHETA U UIpajibHasl KOCTh

HaunmenoBanue pazaena |KomuuecTBo OcHoBHOE cofiepKaHue OcCHOBHBIE BUJIBI IEITEIILHOCTH 00yUYarOIIMUXCs
(TembI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBicHue TaHHBIX. IToBTOPSAATH H3yUYeHHOE U BHICTPAMBATH CHCTEMY

3HAHUM.

PemaTe 3agqaum Ha NpECTAaBICHUE U ONMCAHKE
JTAHHBIX C TOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
Pemars 3a1a4M Ha IPEACTABICHUE TPYNIITUPOBAHHBIX
JAHHBIX U ONHMCAHME CIy4YallHON N3MEHYHUBOCTH.
Pemiarh 3aga4m Ha onpeesieHUE 4YacTOThI
CJIy4allHbIX 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 Habopa.
CranmapTHOE OTKIOHEHUE
YUCJIOBOTO Habopa.
Jlnarpammel paccenBaHus

OcBauBaTh NOHSATHS: AUCIICPCHUA U CTAHAaPTHOC
OTKJIOHCHHEC, UCITIOJIB30BATb OTHU XapPAKTCPHUCTUKHU
JJIAA OITMCaHHA paCCCUBAHUA JaHHBIX.

BLIIIBI/IFZIT]) TUNOTE3hI 00 OTCYTCTBHUH NJIM HAJIMINU
CBA3H IO JUarpamMmaM paCCCrBaHMs.

CTpOI/ITI) AuarpaMmbl paCCCUBAaHUS 110 UMCIOITUMCS
JaHHBIM, B TOM 4YHCJIC C TIOMOIIBIO KOMIIBIOTCPA

87




MHuoecTBa

MHO0eCcTBO, TOAMHOMKECTBO.
Onepaiuu Haj
MHO>KECTBaMHU:
o0beIMHEHNE, IEpeceUeHue,
JIOTIOJIHEHUE.

CaoiicTBa onepannii

HaJ MHOXXECTBAMM:
NEPEMECTUTENBHOE,
COYETATENBHOE,
pacrpeenuTenbHOe,
BKITFOUCHUSI.

['paduueckoe
IpeCTaBICHUE

MHO’KECTB

OcBauBaTh NOHATHA. MHOYKECTBO, dJIEMEHT
MHO>K€ECTBA, IIOJIMHOXKECTBO.

BoInoJHATH onepauum HaJ MHOKECTBAMU:
o0beIMHEHNE, IEpeceueHue, TOMOTHEHUE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COUYETATENIbHOE, PACIIPEAEIUTEIBHOE, BKIOYEHHUS.
Hcnonb3oBath rpadguueckoe npeacTaBieHue
MHOYKECTB IPH ONKMCAHUU PEATBHBIX IPOLECCOB U
SBJICHUM, TPU PELICHUH 3a7a4 U3 APYTUX Y4eOHBIX
IIPEIMETOB U KypCOB

BeposATHOCTH Ciy4aiiHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.
Cnyqaitabie cOOBITHS.
braronpustcTByronme
AJIEMEHTapHbIE COOBITHUSI.
BepositHOCTH COOBITHI.
OMnbITE ¢ PABHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU.
Crnyualinbiii BEIOOD.
[IpakTrueckas pabora
«OnBITHI

C pPaBHOBO3MOKHBIMU

OcBauBaTh NOHSATHUS: DJIEMEHTAPHOE COOBITHE,
CITy4aiiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONpUSATCTBYIOIIUX SJIEMEHTAPHBIX COOBITHH,
PABHOBO3MOXHBIE DJIEMEHTAPHBIE COOBITHS.
Pemarh 3aga4u Ha BEIYMCIICHHUE BEPOSITHOCTEN

COOBITHH MO BEPOATHOCTSM 3JIEMEHTAPHBIX COOBITUI

CIIyYaWHOTO OTIBITA.

Peiarb 3a1a4mn Ha BEIYMCIIEHUE BEPOSATHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITHSAMH, B TOM YHUCJIS

C IIOMOII[BIO KOMITBIOTEPA.
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AJIEMEHTAPHBIMH
COOBITHUSIMU

I[IpoBoaAUTH U U3y4YaTh ONBITHI

C PaBHOBO3MOYKHBIMH JIEMEHTAPHBIMH COOBITUSMHU
(C UCTIOJIB30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIENIE) B X0/ IPAKTUYECKON paboTh

Beenenune B Teopuro rpados

Hepeso. CBoiicTBa nepeBa:
€IMHCTBEHHOCTH ITYTH,
CYIIECTBOBAHUE BUCSIYECH
BEPIIIMHBI, CBSI3b MEKIY
YHCJIOM BEPIINH U YUCIIOM
pe€o6ep. I[IpaBuino ymMHOKEHUS

OcBauBaTh NOHATHSI. JIEPEBO Kak rpad 6e3 nuKIia,
BHCSYas BEpILIMHA (JIUCT), BETBb JEPEBA, MyTh

B JIEpEBE, AUAMETP JIepeBa.

HN3y4yarh CBOMCTBA JEpPEBa:; CYIICCTBOBAHUE BUCSUYECH
BEPIIMHBI, €TUHCTBEHHOCTD ITyTHU MEXIY ABYMS
BEPIIMHAMHU, CBSA3b MEXK/Iy YMCJIOM BEPIIUH U YHUCIOM
péoep.

Pemiars 3a71a4M Ha IOUCK U IEPEUUCIIEHUE TYTEU

B JIEPEBE, ONPEACIICHNE YUCIIA BEPIIUH WK pEOEp

B JIepeBe, 00X0,1 OMHAPHOTO JIepeBa, B TOM UHCIIC

C IPUMEHEHHEM TTpaBUia YMHOKEHHUS

Cny4daitHbie COOBITHUS

[IpoTHBOIIONOXKHOE COOBITHE.
Junarpamma Diunepa.
OObenMHEeHNE U TIEpeceueHre
coosiTuil. HecoBmecTHbIC
coObITHsi. Popmyia
CJI0KEHUSI BEPOATHOCTEM.
IIpaBuiO0 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 BEPOITHOCTH O0OBETUHECHUS

JBYX COOBITUH ((POPMYITBI CITOKEHHUS BEPOSITHOCTEH ).
Pemarts 3a1a4um, B TOM 4YKcCIie TEKCTOBBIC 3aa4H

Ha OTpEeJICJICHUE BEPOSITHOCTEN O0BETUHEHUS U
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coOprtus. [Ipencrabienue
CIIy9aifHOTO SKCTIEpUMEHTA
B BUJIC JIepeBa

MEPECEUCHUSI COOBITHI C TTOMOIIBIO YACIIOBOM
npsAMOii, TuarpaMm Ditiiepa, GopMyIIbl CIIOKEHUS
BEPOSTHOCTEM.

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

N3yuaTsb cBoiicTBa (OnpeiesieH s ) He3aBUCUMBIX
COOBITH.

PemiaTe 3a1aum Ha onpeAEICHNUE U UCTIOJIb30BAHUE
HE3aBUCUMBIX COOBITHH.

Pemiate 3a1a4m Ha IOUCK BEPOSITHOCTEN, B TOM
YHUCJIC YCIOBHBIX, C HCTIOJIb30BAHUEM JEPEBA
CIIy4alHOTO OIIbITA

O06o011enue,
CUCTEMATH3AIUS 3HAHWI

IIpencraBneHue TaHHBIX.
OnucarenbHasi CTaTUCTHKA.
I'padwl. BepostHOoCTh
CITy4alfHOTO COOBITHSI.
OneMeHThl KOMOMHATOPUKHU

IToBTOPATH U3yYEHHOE U BHICTPAUBATH CHCTEMY
3HAHUU.

PemiaThb 3aga4m Ha IPEACTABJIEHNUE U OTIMCAHUE
JIAHHBIX C TIOMOIIBIO U3YUYEHHBIX XapaKTEPUCTHUK.
Pemarts 3agaum c npumMeHeHueM rpados.

PemaThb 3aga4m Ha HAX0XKAECHUE BEPOSTHOCTH
CITy4aliHOTO COOBITHS 110 BEPOSTHOCTSM
AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE€ B OIBITAX

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHUSMHU.
Pemarp 3aga4u Ha HAX0KIACHUE BEPOATHOCTEU
00BETMHEHUS U TIEPECEUCHUS COOBITHI, B TOM YHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHNEM IrpadyUuecKux
IIPEACTABICHUN U IepeBa CIIy4YalHOI'O OIIbITA.
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PemaTh 3a1a4u Ha iepedncieHne KOMOMHAITUI
(4Kciia nepecTaHOBOK, YUCJIA COYETAHUN ),

Ha HaXx0JICHUE BEPOSTHOCTEH COOBITHI C
MpUMEHEHNEM KOMOWHATOPUKH, B TOM YHCIIE

C UCIIOJIb30BaHUEM TpeyroibHuka [Tackans

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOl PAMME
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9 KJIACC

8 kiacca

OmnucarepbHas CTaTUCTUKA.

OHGpaI_[I/II/I HalJ COOBITHSIMH.

HezaBucumocTs COOBITHIA

HaumenoBanue paznena |(Konuuecto OcHoBHOE cofiepKaHue OcCHOBHBIE BUJIBI IEATETLHOCTH 00yUYalOIIHUXCs
(TemnI) Kypca 4acoB
[ToBTOpEHUe Kypca 4 [IpencraBnenne TaHHBIX. IMoBTOPSATH N3yUYEHHOE W BLICTPAUBATH CUCTEMY

3HAHUM.

PemiaTs 3a1aum Ha IPEACTABICHUE U ONIMCAHUE
JTAHHBIX.

Pemiateb 3aga4u Ha HAXO0XKACHUE BEPOSATHOCTEN
0oOBbeIMHEHUS U TIEpeCceUeHUs COOBITUM, B TOM YHCIIE
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM rpaduuecKux
MPEJICTABJICHUMN U JEPEBA CIIYYalHOTO OIBITA.
Pemathb 3a1aum Ha IepeUnCIICHHE KOMOWHAIIHMA
(4Mciia mepecTaHOBOK, YUCJIAa COYETAHUMN ),

Ha HAXO0XJICHUE BEPOSTHOCTEH COOBITHIA

C MPUMEHEHUEM KOMOWHATOPUKH, B TOM YUCTIE

C UCIOJIb30BaHUEM TpeyroiabHuka [lackans

DnemMeHThl KOMOWHATOPUKHU

ITepectanoBku. @akropua.

CoueTraHus ¥ YHUCIIO
coueTaHui. TpeyroJbHUK
ITackais. IlpakTuueckas
pabota «Beruncienue
BEPOSATHOCTEUN

C UCIIOJIb30BAHUEM

OcBauBaTh NOHATHUS: KOMOMHATOPHOE MPABUJIIO
YMHOXEHUS, YIOPSAAOUYEHHAs Iapa, Tpoiika 00bEeKTOB,
nepecTaHoBKa, GakTopuai Yucia, CoueTaHue, YUCIIo
COYETaHMM, TPEYroJbHUK Ilackas.

Pemate 3a1aum Ha iepeynCIICHUE YIIOPSAI0YECHHBIX
rap, TpoekK, epeYrciIeHue IepeCTaHOBOK

Y COYETAHUH DJIEMEHTOB PA3JIUYHBIX MHOXKECTB.
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KOMOHMHATOPHBIX (PYHKITHIA
AJIEKTPOHHBIX TAOIUID)

Pemath 3aga4u Ha MPUMEHEHHE YHCIIa COYCTAHUN

B alireOpe (COKpaméHHOe YMHOKEHHUE, OMHOM
HeroTona).

Pemats, npuMeHsisi KOMOMHATOPUKY, 3a/1a4U

Ha BBIYKCIICHUE BEPOSITHOCTEH, B TOM YHCJIE C IOMOIIBIO
AJIEKTPOHHBIX TA0JINIL B X0J1€ TPAKTUYECKON pabOThI

['eomeTpuueckas
BEPOSITHOCTD

I'eomerpuueckas
BEpOATHOCTh. CiTyyalHbIN
BBIOOP TOUYKH U3 QUTYPHI
Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPYKHOCTH

OcBanBaTh NOHATHE TEOMETPUUECKON BEPOATHOCTH.
Pemiath 3a1aumn Ha HAXOXKJACHUE BEPOATHOCTEN

B OIIBITaX, MPEJICTABUMBIX KaK BBHIOOP TOUEK

W3 MHOTOYTOJIbHHUKA, KPYTra, OTPE3Ka W JyTH
OKPYKHOCTH, YHCJIOBOTO MPOMEKYTKA

Hcnbitanus beprynnu

UcneiTanue. Ycnex u
Heyzaada. Cepust UCTIBITAHUN
JI0 TIEPBOTr0 ycrexa.
Ucnpitanus bepryinu.
BepostHOCTH COOBITHI

B CEPUHU UCIIBITAHUMN
bepnymm. [Ipaktnueckas
pabora «/cnprranus
bepnynnn»

OcBanBaTh NOHSATHSA. UCIIBITAHUE, DJIEMEHTAPHOE
COOBITHE B UCTIBITAHUHU (YCTIEX U HEy/Aaua), Cepus
WCIBITAaHNUN, HACTYIUJIEHUE TIEPBOTrO yCIIexa
(Heynmaum), cepusi uCnibITaHuil bepHysm.

Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEMN
COOBITHI B CEpUHU UCIIBITAHUI JI0 TIEPBOTO yCIIeXa,
B TOM YHCJIE C IPUMEHEHHEM (POPMYIIBI CyMMBI
F€OMETPUYECKOU MPOTrPECCUM.

Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEMN
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHHIMA
bepnyium, Ha HaX0XKAECHUE BEPOATHOCTH
ONPENEIEHHOTO YNCIIA YCIIEXOB B CEPUM UCIIBITAHUI
bepnymm.

N3yuaThb B X0/1€ NPAKTHYECKOH PadOTHhlI,
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B TOM YHCJIE C TOMOUIBIO IIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUH UCTIBITAHUIN
bepnynm

CnyuaiiHasi BeIMYMHA

Crny4aitHas BeJIMYMHA U
pacrpeneneHue
BEPOSITHOCTEN.
MartemaTHdeckoe 0KuJaHue
Y JUACTIEPCUs CIIyYalHON
BeJINYMHBL. [[puMepbl
MAaTEMATHYECKOTO OKUIAHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYEHUS
BEJINYMHBI.

[TonsiTue o 3aKoHE OOIBIINX
yucen. M3mepenue
BEPOSITHOCTEN C TOMOLIBIO
yacToT. [I[pumeHenune 3akona
OOJBIINX YUCE

OcBoOUTH NOHATHSA: CITy4YaiiHasl BEJINYMHA, 3HAUCHUE
CIIy4allHOW BEJIMYMHBI, PACIIPEIECICHUE
BEPOSTHOCTEN.

N3yuaTthb u 00CyKAATH TPUMEPHI JUCKPETHBIX U
HEIPEPHIBHBIX CIyYalHBIX BEJIUUYMH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
VM3MEHYMBBIC BEJIMYMHBI, PACCMATPUBABIINECS

B KypC€ CTAaTUCTUKH), MOJICTIbHBIX CIIy4alHbBIX
BEJINYMH, CBSI3aHHBIX CO CIIyYalHBIMH OIBITAMHU
(bpocaHue MOHETHI, UTPATTBHON KOCTH, CO CIIy4alHbIM
BBIOOPOM H T. II.).

OcBauBaTh NOHATHS. MATEMATUYECKOE 0XKUTAHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCUS] CIIyYaHON BEJIMYUHBI KaK
aHaJIor IUCIIEPCUU YUCIOBOIO Habopa.

Pemats 3a7a4um Ha BBIYMCICHUE MATEMATHUYECKOTO
0KUJAHUS U JUCTIEPCUU JUCKPETHOW CIIy4aliHON
BEJINYMHBI 110 33JTaHHOMY PaCIpPEIEIEHUIO, B TOM
YUCJIIe 33724, CBSI3aHHBIX CO CTPaXOBAaHUEM U
JIOTEPESIMU.

3HAKOMUTBHCS C MATEMAaTUYECKUM OKUAAHUEM U
JIUCTIEPCUEN HEKOTOPBIX PaCIPEICICHUH, B TOM
YUCJIE pACTIPECICHUS CIyYaiiHON BETUYUHBI «UUCIIO0
YCIIEXOB» B CEPUU UCIIBITAHUN bepHyun.
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N3y4aTth 4acTOTy COOBITHS B IIOBTOPSIOIITUXCS
CITy4alHBIX OMBITaX KaK CIy4ailHYIO BEIMUUHY.
3HAKOMHUTBCS C 3aKOHOM O0bIHX urcel (B popme
bepnysimn): mpu 60JBIIOM YUCIIE OMBITOB YaCTOTA
COOBITHS OJIN3KA K €T0 BEPOSTHOCTH.

Pemath 3a1a4u Ha U3MEpPEHNE BEPOSITHOCTEH

C MOMOILBIO 4acTOT. O0CYKAATH POJIb 3aKOHA
OOIBIINX YKCET B 00O0CHOBAHUU YaCTOTHOI'O METOAa
HU3MEPEHUS BEPOSITHOCTEH.

OO0cy:kaaTh 3aK0H OOJIBIITUX YHCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMUYMBOCTHA B U3MEHYNBBIX
SIBJICHHSIX, POJTH 3aKOHA OOJIBIITUX YUCEN B IPUPOJIE U
B JKM3HHU YEJI0BEKa

O060011eHre, KOHTPOITb 10 [IpencraBiieHre TaHHBIX. IHoBTOpPATH N3yUYEHHOE U BHICTPAMBATH CHCTEMY
OmnucarenbHasi CTaTUCTHKA. 3HaHUMH.
BeposTHOCTH CilydaitHOTO PemiaTs 3a1aum Ha IPEACTABICHNUE U ONMCAHUE
COOBITHS. DJIEMEHTHI JTAHHBIX.
koMOuHaTopuku. Ciiydaiiisle | PemaTh 3aaum Ha HaXO0XICHUE BEPOSATHOCTECH
BEJIMYMHBI U pacIpeICIICHHS COOBITHIA, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH,
BEPOSTHOCTEH O0BEAMHEHUS U TIEPECCUCHUS
COOBITHH, BRIYUCIIATH BEPOSITHOCTU B OTIBITAX
C CEpUsAMMU CIIy4YalHbIX UCIIBITAHUI
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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